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Veaxcaemvre deesmurxnaccHurxu!

Mp1 KMBEM BO BpeMsi CTPEMHUTEJIbHBIX IIepeMeH, Korjaa JIJsA YeJoBeKa
Ba’XHa CIIOCOOHOCTH K IIOCTOSAHHOMY Pa3BUTHIO, TOTOBHOCTh K OCBOEHUIO
HOBBIX, B TOM umucJyie WHGQOPMAIMOHHBIX, TexHoyoruii. Heobxoxnumoctb
IOATOTOBKM K OBICTDO HACTYHAIIIUM IIEPEMEeHaM B OKPYJKalollleM MHpe
TpebyeT OT YesioBeKa PasBUTOrO MLIIIJIEHWSA, YMEHUM Opraiusanumn cod-
CTBEHHOI yueOHOI JeATeIbHOCTH, OPUEHTAI[UN Ha IesITeJIbHOCTHYIO K13~
HEHHYIO MO3UI[NI0. POPMUPOBAHUE TAKMX KAUECTB JINYHOCTU HEBO3MOXK-
HO 6e3 QyHZaMeHTaJIbHOTO 6a30BOro 06pasoBaHU.

B kypce nadopmaruxku 9 xKnacca 6osploe BHUMaHHUE YAEIsIeTCa QYH-
JaMEeHTaJbHBIM (TeopeTHUYeCKHMM) BompocaMm uHpopMaTtuku. Brel Oygere
u3y4yaTh MaTeMaTU4YeCKHe OCHOBBI MHOOPMATHUKHU, ITO3HAKOMUTECH C MO-
JeJINPOBaHMEM, HAYUYUTECh pas3pabaThIiBAaTh AJTOPUTMBI U IIPOrDaMMEI,
pacuimpuTe CBOU IIpeACTaBIeHUA 00 MHGOPMAIMOHHBIX 1 KOMMYHUKAIIH-
OHHBIX TEXHOJIOTHUSX.

OueHb BayKHO, YTOOBI BBl OBLIIM IOTOBBLI K IIPOJOJIXKEHUIO O0YYEeHUS C
HCIIOJIBb30BaHUEM cpeJicTB U MeTonoB nHGopmatuku 1 UKT.

Mgr1 HazleeMces, YTO 3HAHUS U YMEHU S, TIOJTyUYeHHbIEe Ha YPOKaxX WH(OP-
MaTHKH, Bbl CMOYKeTe IIPUMEHATDH B JaJibHeIIlIeM Npu pelIeHuyu pa3Hoo0-
PasHBIX )KUBHEHHBIX 3ajlay, IPEeJIOJIaraollnX TaKue aTankl, Kak:

e IieJiernnojiaraHue — MNOCTAHOBKAa 3ajJadYHd Ha OCHOBE COOTHECEHHHA TOro,
4YTO y>Xe U3BECTHO, U TOro, 4TO Tpe6ye'rca YCTaAaHOBUTD;
e IUIAHUPOBaHUE — OIIpelesyIeHHe IIOCJIeJOBATECJIBHOCTH NPOMEXYTOYU-

HEBIX I1eJiel ¢ yUeTOM KOHEeUHOTO pe3yJibTaTa, pa3dueHue 3a1a4u Ha 101~
3amauy, pas3paboTKa IIOCJIeIOBATEIILHOCTY U CTPYKTYDBI AeHCTBHH,
HeOOXOMUMBIX AJISI JOCTUXKEHUS I[eJIU IIPU ITOMOIY (GUKCHPOBAHHOIO
Habopa cpesiCcTB;

e IIPOTHO3UPOBAHME — IIPEJBOCXUII[€HNE Pe3yJIbTaTa;

e KOHTPOJIb — WHTEPIIPEeTanus IIOJIyYyeHHOrO pe3yJibTaTa, ero COoTHece-
HUe C UMEKIUMUCH JaHHBIMU C IeJbI0 YCTAHOBJIEHUA COOTBETCTBUSA
WM HecOOTBeTCTBUSA (00HAPYKEeHUSA OIIUOKU);

e KODPPEKIMsi — BHeCEHUEe HEOOXOMUMBIX JNOIOJHEHUUN U KOPPEKTHUB B
ILIaH AefiCTBU B ciryyae OOHapy»KeHus OUInOKY;

® OIEHKA — OCO3HaHUE YeJIOBEKOM TOr0, HACKOJbKO KaUeCTBEHHO UM pe-
IIIeHa 3ajadva.



BBepeHue

Kak u panee, B 3ToM yueOHUKe KpOMe OCHOBHOM MH(pOPMAIUU CONED-
’KaTCsi MHOTOUHCJIEHHBIE CChLIKY Ha 00pa3oBaTesbHBIE PECYDCH ceTr H-
TEPHET, B TOM YHCJIie HA TAKHe TIOPTAJbI, KaK:

1) Eaqunas KoJuteKuuss 1UGPOBBEIX 00pa30BaTEJbHBIX PECYPCOB
(http://school-collection.edu.ru/);

2) PenepaibHbIN IEHTP HHAOPMAIMOHHBIX 00pas3oBaTeJIbHEIX PECYD-
coB (http://fcior.edu.ru/).

Ha cTrparunax yuyeO6HUuKa IOAPOOHO PACCMOTPEHEB! PEIleHNA TUIIOBBIX
3a7au MO Ka)KJoM uadydyaemMoil Teme. B KoHIle Ka)XJO¥ ryiaBbl yueOHUKA
NPUBEIEeHbI TeCTOBBIE 33/IaHUS, KOTOPbI€ MOMOI'yT BaM OII€HUTh, XOPOILIO
JIX Bbl OCBOWJIM TEOPETUUYECKUI MaTepualsl 1 MOXKeTe JIU IPUMEHATH CBOU
3HAHUA AJA PellleHNd BOSHUKAIOUINX npobaeM.

Vi3yuasa TeopeTuuecKuii Matepuasn, paboras C JOIMOJHUTEJIbHBIMU
MaTepHayiaMi, OTBeduasi Ha BOIIPOCHI, PeIlas 3aJaduil U BLIITOJIHSSA IIPaK-
THUYECKUE 3aJaHUs Ha KOMIbIOTEDPE, BBl CMOXKETe MOJIHOCTHIO IIOATOTO
BUTBCSA K Claye BHIIYCKHOIO sK3aMeHa 1o Kypcy uHpopmatuku u UKT
B HOBoOH (Qopme, TpeboBaHMs K KOTOPOMY pa3MelleHbI Ha caiiTe
http://fipi.ru/.

B pabGore ¢ yueOHHKOM BaM IIOMOI'yT HABUTAIITMOHHBIE SHAYKHU:

— BayXHO€ yTBEeDXXACHUE NJIN OITPpEeACIICHUE,

— CCBhLIKa Ha pecypc B uTepHeTE;
— IpYMep PeLIeHusI 3a1a4l;

— AOIIOJTHUTEJIbHasA HHTepeCHasd [/IH(i)OpMaLII/LH;

— 3aaHuA IJ1A HOArOTOBKY K UTOTOBOM aTTecTaluu;

— BOIIPOCHI B TEKCTe maparpada, BOIIPOCHL 1 3aJaHUA
J17151 CAMOKOHTPOJIS;

— uHGOPMAaNUs, II0JEe3HAs AJIsI PEIIeHNA IPAKTUYEeCKUX 3a0a4;

— 3ajaHus JJId IPAKTHYECKUX padorT.

DEOQONHS

Kenaem ycnexos B usyuennu nupopmaruxu u UKT!




MNaea 1
MATEMATUHECKUE OCHOBDbI
MHOOPMATUKU

§1.1

Cucrembi CYHMCNEHUA

KJrroueBnbre citoBa:
e CHUCTEeMa CUMCJIeHUSI
e nudpa
e andasBuUT
e [O3UIMOHHAA CHCTEeMa CUYNCJIEHUA
OCHOBaHUue
pa3BépHyTasa (hopMa 3anucu yucJia
CcBEPHYTAaA (popMa 3aIlIuCH YHCJa
ABOMYHAaA CHUCTEeMa CHUCIICHU A
e BOCbMEPHUYHAS CUCTEMAa CUMCIECHUS
e IIeCTHAAIIATEePUYHAS CHCTEeMa CUMCIICHIS

1.1.1. O0wme cBegeHus O cucTemMmax CHMCNeHus

Cucrtema cumcneHms — 370 3HakoBas CUCTEMA, B KOTOPOW NPUHATLI Onpe- 0
[enéHHble NpaBuia 3anucu yucesn. 3Haku, Npy NOMOLLM KOTOPbIX 3anmcbiBa-

toTcst uncna (puc. 1.1), HazsiBaloTca umdpamm, a X COBOKYNHOCTbL — anda-

BUTOM CUCTEMbI CHUCHIEHUS.

B s10601i cucTeme cuncaeHuA MUQPLI CAYIKAT A8 0003HaAYCHUA YUCce,
Ha3bIBAEMBIX Y3/108blMU; OCTAJBHBIE YNca (anrzopummuieckue) noayda-
IOTCS B pe3yJjbTaTe KaKuX-Jub0 onepaluii U3 y3JOBBIX YHCeJ.

IIpumep 1. Y BaBUJIOHSH Y3JIOBBIMHU SBJAANUCH yncya 1, 10, 60; B pum-
CKOJ CHCTeMe CUMCJIEeHHUS y3JIOBLIMU fABJAITCA umca 1, 5, 10, 50, 100,
500 1 1000, o6ozuauaemsre coorsercTernno I, V, X, L, C, D, M.
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CucTeMbl CUYMCIIEHNS PA3IUUAIOTCS BHIOOPOM Y3JIOBBIX YHMCEJ U CIIOCO-
6a1vm o6paaoBaHna QJITOPDUTMHYCCKHX YHCeJI. MosxHO BBIIEJINTH CJIeAYIO-
LI¥e BUJbl CHCTEM CUMCJICHUA:

1) yHapHBIe CUCTEMEI;

2) HemO3UIMOHHEIE CHCTEMBI;

3) IO3UIMOHHbBIE CUCTEMBI.

IIpocreiimas u camasa IPeBHAS CUCTEMA — TaK HasblBaeMas yHapHasd
cucrteMa cuucjenus. B Hell gys 3anucu JTI0OBIX YMCeJI UCIIOJIB3YeTCA Bce-
IO OIMH CHMBOJI — IIaJIOYKa, y3€JIOK, 3apy0OKa, KamMmyuieK. [JamnHa sanucu
yucJia IPpHU TAaKOM KOAHWPOBAHUM MPSIMO CBS3aHa C €ro BeJIMYMHOI, 4YTO
POAHUT 3TOT CIIOCO6 ¢ reoMeTPHUYECKUM IIpeACTaBJIEHHMEeM 4Yucesl B BUJIE
oTpe3KoB. IMeHHO yHApHAA CUCTEMA JIEKUT B PyHIaMeHTe apudMeTUKH,
4 UMEeHHO OHa JI0 CUX IIOP BBOJAUT [IEPBOKJIACCHHUKOB B MUD cu€Ta. YHap-
HEBIE CHCTEMBI eIllé Ha3bIBAIOT CUCTeMaMu OHPOK.

TS ———

Cucrtema cumcnennsi Ha3blBaeTCs HEMNO3ULMOHHOM, €CN KONMYECTBEHHbIN
9KBUBANEHT (KONMMYECTBEHHOE 3HaveHue) undpbl B HUCNE HE 3aBUCUT OT eé
NONOXEHWN B 3anNnucun Yncna.

N U MBS I 3 .
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B HemosMIIMOHHBIX CHCTEMax CYHCJIEHHA Yucja o0pasyroTcs IyTEéM
CJIOXKEHUS Y3JIOBBIX UKCeJl.
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Puc. 1.1. 3HaKH, HCIIOJIb3YyEeMbIe AJIAA 3allMCH YHCeJl B Pa3/IMYHbIX CHCTeMax CYMUC-
JIeHusd

IIpumep 2. B npeBHeerueTcKou cucTemMe CUMcaeHus yucaa 1, 2, 3, 4,
10, 13, 40 ob6o3HaYaIMCh COOTBETCTBEHHO CJIEAYIOIIUM 00pa3oM:

L TS HE s A ceee

Te ke uncia B puMCKOil cucTeMe cuucyeHusa oboszuauarorea Tak: I, 11,
IT1, IV, X, XIII, XL. 3aech aJlropuTMu4eCcKre YucJja IOJIydaloTCA IyTEM
CJIO’KEHUS U BBIYUTAHUSA Y3JIOBBIX YHCEJ C YUETOM CJIeAYIOIIEro mpaBua:
KaKAbIH MEHBINUWN 3HAK, MOCTABJIEHHBINM CIIpaBa OT DoJbIIero, mpubas-
JIAETCA K ero 3HAaUEeHUIO, a KayKAbIi MEHbINNH 3HAK, IOCTABJICHHBIN cJeBa
oT OOJIBIIIErO, BEIYUTAECTCS U3 HErO.



CucrtemMbl cYnNCreHus
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Cuctema cuucneHns Ha3biBaeTCs NO3ULIMOHHOMN, ECNM KOIMYECTBEHHDIN 3K-
BUBanNEHT UMdPbl B YNCNE 3aBUCUT OT €€ NOSNOXEHMS B 3anucu Yucna.
OcHoBaHue Mo3VLVOHHOM CUCTEMbI CHUCNEHNSA PABHO KOIMYECTBY Lndp, Co-
cTaBnsalowmx eé andasur.

e — S .

JlecaTuuHas cucTeMa 3aNKUCH UKCeJ, KOTOPOi MBI IIPUBBIKJIU I10JIH30-
BaThbCA B MOBCEAHEBHOM KU3HU, C KOTOPOU MbI 3HAKOMBI C J€TCTBa, B KO-
TOPOY NPOU3BOAMM BCE HAIIHN BBIUKCJICHUS, — IIPUMEP IIO3UIIMOHHON
CUCTEMbI CYUCIEHUS. B Hell aJlropuTMHUUYeCcKHe YncJia 00pas3yroTCa CJIeny-
oIM 00pa3oM: 3HaUEeHUA Nu(pP YMHOXKAIOTCA Ha «BECa» COOTBETCTBYIO-
[IUX paspsAfOB M BCe IIOJYUYEHHBIE 3HAYEHHUS CKJIANBIBAIOTCA. 9TO
OTYETIMBO HPOCJIEKUBAETCHA B YHCIHUTEJIbHBIX PYCCKOrO S3bIKa, HAIIPH-
Mep: «TPU-CTa HNATh-AECAT CEMb» .

OcHOBaHUEM MO3UIMOHHON CHCTEMbI CUUCJIEHHUA MOYKET CJIYIKUTD JIIO-
6oe HaTypasbHOE Yucyo g > 1.

Andasur gecaTuyHoOR cucreMbl coctaBiasaoT mudpe 0, 1, 2, 3, 4, 5, 6,
7, 8, 9. AndhaBuUTOM IIPOU3BOJBHON MTO3UIMOHHON CUCTEMbI CYMCIIEHUA C
OCHOBaHMeM q cayskar uucia 0, 1, ..., ¢g—1, KasKgoe U3 KOTOPHIX MOJKET
OBITH 3alIMCAHO C IIOMOIIBIO OJHOT0 YHUKAJLHOI'O CHMBOJIA; MJIafIei
nudpoit Bcerga siBisiercs 0.

OcHOBHBIE [OCTOMHCTBA JIO00M MO3UIIMOHHON CHUCTEMBI CUUCJIEHUA —
ITPOCTOTA BBIMOJIHEHUSI apU(pMeTHUYCCKUX Oonepanuii 1 orpaHudeHHOe KO-
JINYEeCTBO CUMBOJIOB, HEOOXOAMMBIX JJIS 3AIIMCH JIFOOBIX YHCEJI.

B mosunuouHol cucTeMe CUNCIEHUA C OCHOBAHUEM ¢ JIF060e YKCJIO MO-
KeT ObITH IPEZICTAaBJIEHO B BULE:

Ay==+(ap - T vans- "+ tao-Cray g+ tam-g™. )
3mech:

A — 4ymuco;

¢ — OCHOBaHUE CUCTEMEI CUUCICHUS;

a, — uudpsl, TpuHAATIEKaIIHe aj(paBUTy NaHHON CHCTEMBbl CUMCJIE-
HUSA;

n — KOJIMYECTBO ILeJIBIX Pas3psgoB UKCa;

m — KOJHWUYECTBO APOOHLIX Pa3psaA0B UNCHA;

@' — «BecC» i-ro paspsija.

3anucek uncna no ¢popmyne (1) HasbiBaeTcs pa3eépHyToi dOpPMOn 3anNncu.
CBépHyTOo#i POpMOIii 3anncuy Yncna Ha3biBRETCS ero NpencTaBfieHne B Buae
= a,,_la,,_g...alao,a_l...ag,,,.'

Hanee 6YAYT pacCMaTPUBATLCSA TOJILKO MMOJIOXKUTEJbHBIE [eJIble YHCIa.
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IIpumep 3. Paccmorpum gecaruunoe uucyo 14351,1. Ero ceépHyTasn
dopma 3anucHu HaACTOJBKO MPUBBLIYHA, YTO MBI HE 3aMedYaeM, KaK B yMe
IepexofM K DPas3BEPHYTOM 3allvcH, YMHOMKas NUAPH YHCIa Ha «Beca»
Pas3psOB U CKJIANBIBAsA MOJyUYeHHBIE IIDON3BEIEHU:

1-104+4-103+3-102+5-101+1-10°+1-1071.

1.1.2. ABOn4Hada cucrtemMma CHMCcCneHuns

JIBOMYHOMH CHCTEMOM CUYHMCJIEHMA Has3bIBaeTCs MO3UI[MOHHAS CHCTeMa
cuyciieHusi ¢ ocHoBaHueMm 2. J[yist 3ammcu YmWcesl B JBOUYHOI cHCTeMe
CUMCJIEHUS UCIOJIB3YIOTCA TOJILKO ABe udpsni: O u 1.

Ha ocroBanum dopmynsr (1) ayis 1enbIX JBOUUYHBIX YHCEJ MOXKHO 3a-
IHUCATh:

a, 1, 5...0:00=0a

n—

a2l ta, 272+ L+ gy 20 1)

n

Hanpumep:

10011,=1-24+0-23+0-22+1-2'+1-20=214214+20=19 .

Takasa opma 3anucH «MOACKA3BIBAET» IPABUJIO IIepeBofia HATypDalb-
HbIX ABOUYHBLIX YHCEJI B JECATHUYHYIO CHUCTEMY CUHMCIIEHUA: Heobxo00umo
BbIYUCIUMDb CYMMY cmeneHell 080ILKU, COOMBemCmeyrnu,ux eOuHUYam 6
c8EépHYymoil (hopme 3anucu 080UYLHOZ0 YUCIA.

ITosyuum us popmyssl (1') mpasuiio nmepeBofa HEJIbIX JeCATUIHBIX YK~
ceJl B JBOUYHYIO CUCTEMY CUUCIJIEHUA.

Pasnenmum a, ;- 21 +a, , - 2% + ... + a, - 20 Ha 2. HacTHOe GyneT
paBHO @, _, - 2n-2 | + a,, a OCTaToK OyzeT paBeH a,.

ITonydyeHHOE UacTHOE ONATH Pa3/ie UM Ha 2, OCTATOK OT AejieHus Oyaer
paBeH a,.

Ecau npofo/KUTh 9TOT NPOLEcC JeJIeHUsI, TO Ha N-M IIare HOoJy4YuM
Habop nugp:

Qo> Aps Ayy vy Qg

KOTOpbIE BXOZAAT B JBOUYHOE IIPEACTABJIEHUE MCXOJHOI'0 YHCJAa U COBIA-
JaioT ¢ OCTAaTKaMU MPU ero mocjieJoBaTeIbHOM fAeaenuu Ha 2. Ilpu 3amnu-
CHU UCXOJHOTO YHCJa B ABOMYHOM CHCTEMe CUHCJIEHUS CJIeNyeT YUUTHI-
BaTb, YTO OCTATKU OT JeJIeH!Us Ha 2 HaMM IOJIY4YeHBI B IIOPAJKe, o0parT-
HOM IMOPSIAKY PACIOJIOMKEHUS COOTBETCTBYIOINUX HUMP B JBOUYHOM
mpeJCcTaBJIEHUU UCXOJHOIO YHCJIA.




Cucrtembi cuncnexus -5 M)

Ilpumep 4. IlepeBesém mecaTHMdHOe umcyio 11 B JBOMYHYIO CHCTEMY
cuncjgeHuA. PacCMOTPEHHYIO BBIIIIE ITOCJIELOBATEJILHOCTL NEeMCTBUM (aJI-
FOPUTM IE€PEBOAA) MOKHO U300DasHTh TaAK:

BrinucriBasg ocTaTKU OT JeJleHUsI B HallpaBJIEHUN, YKAa3aHHOM CTPeJI-
KoM, nonyuum: 11,,=1011,,.

IIpumep 5. Ecam aecaTudyHoe YMCJIO HJOCTATOUYHO OOJIbIIOE, TO Oojiee
yIo6eH cieyroIuii crrocob 3ammucy pacCMOTPEHHOTO BBIIIIe aJITOPUTMA:

363|181l90l45|22'1115’2|1
1|1|0[1‘0|1|1|0]1

< |
-

363,,= 101101011,

1.1.3. BocbMmepuyHas cuctema CYMCNeHuns

BocbMepHYHOM CHCTEMOM CUMCJIEHHUHA HA3bIBAETCH [MO3UITMOHHAA CHC-
TeMa CUYUCJIeHUus ¢ OCHOBaHWeM 8. I[Jig 3amucu 4Yuces B BOCBME€PDHUYHON
cuCTeMe CUHCJIEeHUA ucnob3ytorest mudpps: 0, 1, 2, 3,4, 5, 6, 7.

Ha ocroBasUU hopmyse! (1) A5 11€710T0 BOCEMEPUYHOIO YHCJIa MOMKHO
3arucaThb: :

a, . .a, ,.aa,=a, -8 '1+a, ,-82+ .. +a,- 8. 0

Hanpumep: 1063;,=1-83+0-82+6-81+3-8°=563,,.

Taxkum o6pasom, AJd HepeBOJA IEJIOr0 BOCBEMEPHUUHOTO YHCJA B JIecs-
TUYHYIO CUCTEMY CYHCJICHUSA CJIEeAYET IePCHTU K ero Pa3BEPHYTOM 3aIluCH
Y BBIYMCJINTH 3HAYEHHE NOJIYIHBIIErOCH BhIPAIKEeHUH.

Jlns mepeBoZia IEJIOro AECATHYHOIO YUCJIa B BOCBMEPUUHYIO CHCTEMY
CYMCJIEHHSA CJIEAYeT IOCIE€N0BATEILHO BHIOJIHATD AeJieHUe JAaHHOTIO YuC-
Jia U IIoJIydyaeMbIX I1eJIbIX YaCTHBIX Ha 8 A0 TexX IIOp, MOKa He IIOJIyUUM
YaCTHOE€, paBHO€ HYJIIO. I/ICXOJIHOG YHCJIO B HOBOH CHCTEME CUUCJIEHUS CO-
CTABJIAETCA IIOCJIEHOBATENbHOM 3aINCHIO IOJYYEHHBIX OCTAaTKOB, HAYH-
HAasl C MOCJIeJHEero.
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IIpumep 6. ITepeBeném aecatuaHoe yucyio 103 B BOCBMEPUYHYIO CHCTE-
MY CUHCJIEHUS.
103 |8
.8 12 |8
23 8 ’»1__7@
16 4 1/0)
7/

103,, = 147,

1.1.4. lllecTtHapuaTepmyHas cUCTEMa CHUCIEHUS

OcHoBaHnue: q = 16.

Andasut: 0,1, 2,3,4,5,6,7,8,9,A,B,C,D, E, F.

3hech TOJIBKO JECATb LU(MP M3 INECTHAAIlaTH MMEIOT OOLIEIIPUHATOe
oboznauenwue 0, ..., 9. [lnsa sanucu uudp € HECATUUYHLIMU KOJMYECTBEH-
HBIME 3KkBHBaJieHTamu 10, 11, 12, 13, 14, 15 06bIYHO MCHOJIb3YIOTCA IIEP-
BbIe AT OYKB JIATUHCKOTO ajipaBuTa.

Taxum ob6pasom, sanuck 3AF, ;o3nauaer:

3AF,;=3-162+10-16'+15-16°= 768 + 160 + 15 = 943,,.

Hpumep 7. IlepeBeném pecaruunoe uuciio 154 B mecTHaAIATEPUIHYIO
CUCTEMY CUHCJICHUSA,
154 16
144 | 9 |16
10 9 |l0)
(A) _—
>

154,,=9A,,

1.1.5. MNpasuno nepeBroaa wenbiX AeCATUYHbIX Ynucen
B CUCTEMY CHUCNEHUd C OCHOBaHuEeM q

Jlisi mepeBojia TEJIOT0 JECATUUYHOrO UMCIA B CHUCTEMY CUUCIIEHUS C
OCHOBAHHWEM ¢ CJIEJYET:

1) mocJiefoBaTeJIbHO BBHINOJHSATL AEJCHHE JAaHHOI'O YKCJa U Iojiyvyae-
MBIX IEJIBIX YACTHBLIX Ha OCHOBaHUE HOBOU CHUCTEMBLI CUMCIEHUS J10
TeX NOop, IOKAa He ITOJIYYUM YaCTHOE, PABHOE HYJIIO;

2) mosy4eHHBI€ OCTaTKHU, ABJSIOINNecs udpaMu UKCia B HOBOM cuc-
TeMe CYUCJIEHUsI, IPUBECTH B COOTBETCTBHE C aJIPaBUTOM HOBOM
CHCTEMBI CYHCJICHUA;




Cucrembi CYUCIIEHUA m

3) coCTaBUTH YUMCJIO B HOBOM CHCTEeMe CUMCJIEHUs, 3alUChIBasd ero, Ha-
YHUHAs C [IOCJIEeIHEro MoJyYeHHOTO OCTaTKA.
CocTtaBuM TabJHIly COOTBETCTBUS [NECATUYHBIX, NBOUYHBIX, BOCHMeE-
PUYHBIX U IIeCTHaAuaTepuYHsx yucei ot 0 xmo 20.

Hecarnunas JABonuHas Bocsmepuynan Illecrnan:x;'repuquaﬂ
I cucrTema cucremMa cucTeMa cucTemMa
I 0 0 0 0 o
1 1 1 1
2 10 2 2
3 11 3 3
| 4 100 4 4
5 101 5 5
6 110 6 6
7 111 7 7
8 1000 10 8
9 1001 11 9
10 1010 12 A
11 1011 13 B
12 1100 14 C
13 1101 15 D
14 1110 16 E
15 1111 17 F
16 10000 20 10
17 10001 21 11
18 10010 22 12
19 10011 23 13
20 10100 2:1" - 14 )
i




B EpuvHown KOMNeKUumn undpoBbIX obpaszoBaTenbHbIX pecypcos
(http://school-collection.edu.ru/) pasmetlierHa nHTepakTMeHaa aHumaums «fNpeod-
pasoBaHue NEeCATUYHOrO Yucna B ApYryld cuctemy cuucneHus». C e€ nomMoLlbio
MO>XHO NnoHadnaaTe 3a NEPEeBOAOM NPOU3BOJLHOMO Lenoro ymcna ot 0 go 512 8
MNO3ULIMOHHYIO CUCTEMY CHUCNIEHWNS], OCHOBaHWEe KOTOPOI He npesbiluaeT 16.

B pasmewéHHoi Tam xe BupTyanbHoi nabopatopun «Lindposbie BECHI» Bbl
CMOXEeTe OCBOUTb eLé ognH crnocob nepeBoaa Lenbix AeCATUYHBIX YUCen B APY-
rve CUCTEMbI CHUCNIEHUS — METO, Pa3HOCTEN.

1.1.6. AsouyHaa apupmeTunka

ApH(bMeTHRa ,I[BOPI‘IHOﬁ CHUCTEMBblI CYHCJI€EHMUA OCHOBBLIBa€TCA Ha HC-
IIOJIb3OBaAHHUM CJIEAYIOIINX Ta6JII/III CJIOKEHHUA U YMHOMXEHUA:

+

1

0

1

1

10

IIpumep 8. Tabiauia ZBOMYHOIO CJIOXKEHUS IIpelelibHO Trpocta. Tak
xkak 1 +1 = 10, to 0 ocTaérca B JaHHOM paspsze, a 1 ICpCIIOCUTCS B CJIe-

VIO paspsm.

1 0 1 1 1 1 1
1 0 1
1 /0 |0 1 1 1 10 0 |0 0

IIpumep 9. Onepanus YMHOMKEHUSI BLIMOJIHSIETCS MO OOLIUHOI cxeMe,
IPUMEHAEMON B JECATUYHOI CHCTEMEe CUYUCJIEeHUS, C IIOCJIeLOBATEIbHBIM
YMHOXK€eHHEeM MHOYKUMOTO Ha ouepeHYI0 NU(PY MHOKNTEJI.

1 0 1
1 0 1
1 0 1
L
1 |0 1
1 1 0 1 1 1

TakuMm o6pasom, B JBOHMUYHOM CHCTEME YMHOXKEHUE CBOAUTCS K CABU-
raM MHOYKMMOTO U CJIOXKEHUIM.



CucTemMbl CHNUCNEeHUN

1.1.7. «<KOMNbOTEPHbLIE» CUCTEMbI CYUCNIEHUNA

B KOMIbIOTEPHOM TeXHHKE HCIOJIb3yeTCsA ABOMUYHASA CHUCTEMA CUMCJIE-
HUsI, obecrieunBaroniasa psg IPenMyIecTB nepes, APYTMMH CUCTEMaMU:

e IBOUYHbIE YHCJIAa HPEJCTABJSAIOTCS B KOMIBIOTEPE C IIOMOIIBIO JIOCTA-
TOYHO IPOCTHIX TEXHUYECKUX BJIEMEHTOB C IBYMSA YCTOMUNBLIMU COCTO-
AHUAMU;

e IIpeAcCTaBJieHHe HH(MpOpPMAIUK IIOCPEACTBOM TOJIBKO ABYX COCTOSTHUN
HaJEXKHO U IOMEXOYCTOMYUBO;

e nBoWYHAas apudMeTHKa HanbGoJiee MPoCTa;

e CyHIECTBYeT MaTeMaTUUYECKUH anmapart, o6ecreunBaroiii IOrnyecKue
npeoObpa3oBaHUA JBOMYHBIX JaHHBIX.

O6MeHn uH(pOpManLUeil MeXJAy KOMOBIOTEPHBIMU YCTPONUCTBAMU OCY-
IIECTBJISIETCA IIYTEM mepenadyy ABOMYHBIX KOZLOB. I10JIb30BATHCA TAKUMU
KOJlaM¥ H3-3a uX OOJIBINON AJMHBLI U 3PUTEJILHON OJHOPOAHOCTU YeJOBe-
Ky HeymobHo. ITosTomy cnemuasincTsl (IpOrpaMMUCTBI, WHYKEHEPHI) Ha
HEKOTOPBIX 9Tanax paspaboTKu, CO3/laHNsA, HACTPONKH BbIYHNCJIUTEJIbHBIX
CUCTeM 3aMEHSAIOT NBOMYHBIC KOIbI HA 3KBHBAJCHTHBIE UM BE€JUYHNHBI B
BOCHEMEPUYHON WJIXA IIECTHAAIATePUYHOM CHCTeMaxX CcYucjaeHusi. B pe-
3yJbTaTe OJIMHA UCXOQHOTO CJIOBA COKpAalllaeTcsd B TPU, YeThIpe pasa CooT-
BETCTBEHHO. JTO JeJiaeT nHGopMaruio 6oJiee ya00HOM /IJIs1 pACCMOTPEHUS
M aHAJIU34a.

C nomMoLuplo pecypca «MHTepakTuBHbIN 3agadHuk, pasaen “CuctemMbl cuucne-
Hua”» (http://school-collection.edu.ru/) Bbl cmMOXeTe NpPoOBEpPUTb, HACKONbKO
NPO4YHO Bbl YCBOWIM N3YYEHHbIV B 3TOM naparpade marepuan.

CAMOE NMMABHOE

Cucrtema CYMCIEHMA — 3TO 3HAKOBasg CHUCTEMAa, B KOTOPOIl MPUHSATHI
ompe/ieJI€EHHbIE MPABHUJIA 3allMCH YKCeJl. 3HAKH, IIPU HOMOIIM KOTOPBIX
3allUCBHIBAIOTCS YMCJIa, HA3BIBAKOTCSA M(paMM, a UX COBOKYITHOCTb — aJ-
¢paBHUTOM CHCTEMBI CUMCIICHU .

Cucrema cuncjeHusi Ha3bIBaeTCsl IMO3UIMOHHOM, €CJIM KOJHUYeCTBEH-
HBIH 3KBUBAJEHT HU(MPLI B UKCJIE 3aBUCUT OT €€ IIOJIOXKEHUSI B 3alMCU
yuciya. OcHOBaHMe IO3UITMOHHOM CUCTEMBI CUHCJIEHUS PABHO KOJHUYECTBY
nudp, COCTABJASIONINX €€ aJl(PaBUT.

OcHOBaHMEM MO3UIMOHHON CHUCTEMBLI CUMCJIEHUS MOYKET CIIYIKUThH JIIO-
6oe HaTypaJibHOE uucyo q > 1.
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Mnaea 1. Maremarnyeckme OCHOBbI MHPOpMaTUKK

MO3UIMOHHOM CHUCTEME CUUCJIEHUS C OCHOBAHUEM q JIr000€ YU CJIO MO~

KeT OBITh MPEJICTABJIEHO B BU/IE:

Ag=%(@ny ¢ Han2-¢" P+ tar-®ta, g+ tan-g™.

31ech:

A — 4uco;

@ — OCHOBaHUE CHUCTEMBI CUUCJIEHU;

a, — nudpHI, TPUHAAJexAIVe andaBUTy JAaHHON CHCTEMBI CUYHCIIe-
HUS;

n — KOJIMYECTBO LeJILIX Pa3psaL0B UUCA;

m — KOJILYECTBO }IpOﬁHLIX pa3psaagoB YHCia;

qi

~— «BeC» i-ro pa3psaa.

@ Bonpock! 1 3aaaHus

1.

Yem pas3nnyaloTcsd YHAPHBIE, HO3UIMOHHBIE ¥ HETIO3UIIMOHHBIE CHIC-
TeMBI CUUCIIeHUs ?

. ITudpbl KaKUX CHCTEM CUMCIEHUS IPUBEIEeHkl Ha puc. 1.17

O6BsACHUTE, IOUEeMY MO3UIMOHHBIE CHCTEMBI CUUCJIEHUS C OCHOBA-
Husamu 5, 10, 12 u 20 Ha3pIBAIOT CHUCTEMaMU CUMCJIEHUA aHATOMU-
YEeCKOTr'0 IIPOUCXOXKACHNA.

. Kak oT cBépHYyTO# (DOPMBI 3amuCH AECATHYHOI'O YHCJA IIEPEeHUTH K

ero pasBeépHyToi (popme?

3anuiIuTe B pa3BEPHYTOM BUIE UNCIA:
a) 143,511,;

6) 143511g;

B) 143511 4;

r) 1435,115

3aIuunTe JecATUYHbLIE SKBUBAJIEHTHI CJAEAYIOIINX YHCeI:
a) 172g;

6) 2EA (6;

B) 101010,;

r) 10,1,;

) 243;.

. Yraxmure, kakoe ua uncen 110011,, 111,, 35g u 1B,¢ aABIsETCA:

a) HauOOJIBITTNM;

0) HAUMEHBIIINM.



8.

10.

11.

12.

13.

14.

Cucrtembl cHUCIeHus

AR

Kakoe MmuHHManbHOE OCHOBAaHME NMEEeT CHCTeMAa CUNCIIeHs, €C/IN B
Heli sanucausl uncia 123, 222, 111, 241? OnpeapenuTe geCATUIHBIN
9KBUBaJIEHT JaHHBIX YKCeJI B HANEHHOM cucTeMe CUMCJIEHU .

. BepHs! 11 cneayomye paBeHcTBa?

a) 33, =21

6) 335 =21,.

Haiingute ocHOBaHME X CUCTEMBI CUHCJIEHUS, €CJIN;

a) 14,=9,.;

06) 2002,=130,,.

ITepeBenuTe 1esble yMCiia M3 AECATUYHON CHCTEMBI CUHCJIECHUS B
IOBOMYHYIO:

a) 89;
6) 600;
B) 2010.

IlepeBenuTe Iesible yMcaa U3 OECATUUYHON CHUCTEMBI CUMCIEHHUS B
BOCLMEPUUHYIO:

a) 513;
6) 600;
B) 2010.

IlepeBenuTe mesible ymcaa U3 AECATHYHOM CHCTEMBI CUMCJIEHUS B
IIecTHaAIaTEPUYHYIO:

a) 513;
6) 600;
B) 2010.

3amnosHUTE TA0JUILY, B KAXKION CTPOKE KOTOPOM OJHO U TO Ke YHCJIO
JAOJI2KHO 6I>ITB 3alIMCaHO B CUCTEMaX CUMCJIEeHHUsI C OCHOBAHUAMH 2,
8,10u 16.

Ocnopanue2 | Ocuopanue 8 | Ocuosanne 10 | OcnoBanme 16

101010

127

&
I

321
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_ Nnasa 1. MatemarTundeckune OCHOBbI MHPOPMaTUKU

V)

V)

15.

16.

17.

18.

19.

20.

21.

22.

BeimosmauTe 0nieparuio CI0XKEeHUs HaJl JBOMYHBIMY YNCIaMU:
a) 101010 + 1101;

6) 1010+ 1010;

B) 10101 + 111.

BeinosianTe onepanuio yMHOMKEHUA Hall IBOUYHBIMU YKCJIaMU:
a) 1010-11;

6) 111 -101;

B) 1010 -111.

PaccraBbre 3HaKU apudmeTnmuecKux olepanuii Tak, 4ToObl OBLIN
BEPHBI CJELYIOIINe PaBEeHCTBa B JBOMUHON CUCTEME:

a)11007 11 ? 100 = 100000;

6)1100?7107? 10=100;

B) 1100?7117 100=0.

BrerunciuTre BbIpaKeHUA:

a) (1111101, + AF,¢) : 364;

0) 1255+ 101, - 2A 5 — 1414.

OTBeT faiiTe B I€CATUYHON CUCTEME CUMCICHUA.

Kakumu npeumyiiecrBaMu U HeJOoCTaTKaMu o0JajiaeT JBOMYHASA
CHUCTeMa CYUCJIEHHUS 10 CPABHEHUIO C HeCATUIHOM ?

PaspaboraiiTe TabJIHIIBEL CIOMKEHUS M YMHOMKEHUS JJIsI BOCbMepHU-
HOH CHCTEMBbI CUVCJICHUA.

IlocTpoiiTe rpad, orparkarouiuii pasHOBUIHOCTU CHUCTEM CUHCJIE-
HUA.

TlogroroBbTe HeGoOJIBLIIIOE COOOIIeHUEe 00 OOHOU M3 CHCTEM CUHCJIe-
HuA (KOrja U I'Zle IPpUMeHsAJIach, KaKue CHMBOJIbI UCII0JIb30BaINCh 1
T. O.).



Npencraenenne uHGOPMaLIM B KOMMblOoTepe L1 I

§1.2

NMpencrasneHne nudopmaumm B KOMnbioTepe

KJuroueBsIe cJiaoBa:

¢ pas3pan

e (e33HAKOBOE IIPEICTaBJIEHNE IEJIbIX YKCEI
e IIpeJCTaBJIEHUE I[EJbIX YKCEJ CO 3HAKOM

e IIPEJCTABJICHVE BEIECTBEHHBIX UHCeJ

e (opMarT ¢ mIaBarIei 3anaToi

1.2.1. NpeacraBneHue venbix yucen

ITamaTh, KOMITBIOTEPA COCTOUT U3 SUEEeK, KarKJad U3 KOTOPBIX IIpen-
CTaBJIAET CODOM (PUBUUECKYIO CUCTEMY, COCTOSIIYIO U3 HEKOTOPOro Yucja
OJHOPOJHBIX 3J€MEHTOB. OTH 3JIEMEHTHI 00JaJal0T ABYMSH yCTOHYUBBIMU
COCTOSIHUSIMU, OJHO U3 KOTOPBIX COOTBETCTBYET HYJIO, a Apyroe — enu-
Hune. Kaxauii Takoi BJIeMEHT CIIYKUT IJs XPaHeHUud OXHOro us Ou-
TOB — DPa3psiioB ABOUYHOrO yucya. UMEHHO IIOSTOMY KaMAbIA DJIeMeHT
AYeNKU Ha3bIBAIOT OMTOM UJIM pa3panoMm (puc. 1.2).

(n~-1)-i4 paspsan 0-11 pa3psa

LI CE T

syenka n3 n pas3psnos

7

Puc. 1.2, fAuetira namaru

JlJisi KOMOIBIOTEPHOrO HNPEACTABICHMS [EeJIbIX YuceJl UCIOJIb3yeTCs He-
CKOJIBKO Pa3JIMYHBIX CIIOCOOOB IIPEACTABJIEHNS, OTJIUYAIONIUXCA APYT OT
Apyra KOJHUYeCTBOM pPas3psaaoB (IOJ LeJible YHCIa OOBIUHO OTBOAUTCS 8,




Maea 1. Matemarnyeckme OCHOBbI UHPOPMATUKN
16, 32 unu 64 pa3psgoB) ¥ HAJIWYHUEM HJIM OTCYTCTBMEM 3HAKOBOI'O pas-
pAna. BeasHakoBoe npefcTaBIeHNEe MOXKHO HCIIOJIB30BATH TOJBKO JJIs He-
OTPHUIATEJILHBIX I1€JIBIX YKCEeJ, OTPUIlATEJbHBIE YHCJA HPEACTABIAIOTCS
TOJIBKO B 3HAKOBOM BH/JIE.

[ITupokoe pacnpocTpaHeHHE B BbIUUCJIUTEIIbHONR TEXHUKE NOJIYUYWUIIU
0Oe33HaKkoBbIe JaHHBIe. K HUM OTHOCATCA TaKkue OOBEKTHI, KaK ajpeca
sfUeeK, BCeBO3MOIKHBIE CUETUNKY (HAIIPUMED, YHCJIO CHMBOJIOB B TEKCTE),
a Takyke 4ducja, o003HaAUYalOIe JATy U BpeMsi, padMepnl rpapuuyecKux
n300pa’keHuil B MUKCeJAX U T. [.

MakcuMaTbHOE 3HAUEHUE TeJIOTO HeOTPUIATEJTHHOTO UMCJa NOCTHUTA-
ercs B cJiydyae, KOr/[a BO BCeX paspAnax AYeNKU XpaHATcsa equHunbl. asa
n-paspagHOTO NpeacTaBJeHUs OHO Oyaer paBHO 2"—1. MuHHUMaJbHOE
YHCJIO COOTBETCTBYET N HYJISIM, XPaHANINMCSA B N paspAjgax naMATu, U
pPaBHO HYJIIO.

Hu ke npuBeseHbI MaKCHMAaJbHbIE SHAUEHUSA AJI5 6€33HAKOBBIX HEJIbIX
n-paspsAgHbIX YHCEJI:

KoauuectBo |  MuHHMAaJBHOE ;
. MakcuMaabHOE 3HAUEeHUe
OuTOB { 3HaYeHue J
—— ,‘ — —— * - —————— ————
8 0 255 (28 - 1)
16 0 65 535 (216 - 1)
32 _ 0 4 294 967 295 (232 -1)
- 64 I 0 18 446 744 073 709 551 615 (254 - 1)

HJia nosydyeHUs KOMIIBIOTEPHOI'O NIPEACTAaBJIeHUs 0€33HAKOBOIO IIE€JIO0-
ro ymcJjia JOCTATOYHO MEePEeBECTH YNCJO B JBOUUYHYIO CUCTEMY CUMCJIEHUS
Y OOMOJHUTH TOJYIeHHEBIH DPes3yJIbTAT CjieBa HYJIAMH [0 CTAHIAPTHOMN
PaspALHOCTH.

IIpumep 1. Yucno 53,, = 110101, B BocEMUpa3pALHOM Ipe/iCTABIIE-
HUU UMeeT BU/:

—

o 0o |1 1 |

o
ed
[y

f

3TO Ke YHucJio 53 B IIECTHANIATH PaspAnax OyaeT 3alrCaHO CIELYIOo-
muM o6pasom:




MpepcrasneHne uipopmaum B KOMnNbloTepe

Ilpu mpegcraBiieHMU CO 3HAKOM CaMBblil cTapiumii (JIeBbIii) paspsiy OT-
BOJOUTCS MOJ 3HAK YHCJIA, OCTAJbHBIE Pasdpagbl — II0J caMO 4YucJio. Eciu
YHCJIO MOJIOXKUTEIbHOE, TO B 3HAKOBBIN pa3psaj momernaercs 0, ecau 4yuc-
Jo orpuniarenrHoe — 1. Takoe mpeacraBjieHUe YHCEJ HA3LIBAETCS IPS-
MBIM KOIOM. B KOMnbIOTEpE IPAMBIE KOAbI UCHOJIb3YIOTCA AJIA XPaHEeHUA
IOJIOKUTEJIbHBIX YHCEeJ B 3alIOMHHAIOIINX YCTPOICTBaX, AJIA BBIIIOJIHE-
HUSA onepaluil ¢ MOoJIOKUTEeIbHEIMYA YHUCJIAMH.

Ha caiite ®enepanbHoro ueHrpa nidpopmaumMoHHo-obpasoBaTenbHbiX pecyp-
coe (http://fcior.edu.ru/) pasmewéH MHGOPMALMOHHBIA MoAaySb «HYMcno n ero
KOMMbIOTEPHBIA KOA». C NOMOLLBIO 3TOr0 pecypca Bbl MOXETe NoNAy4nTb 40non-
HUTENBHYIO MHPOPMALMIO MO U3y4aemMon TeMe.

Ons BeINONHEHUS Oonepauuii ¢ OTPULATENbHBIMU YUCaMU UCNONb3YETCH
AOMOJSIHUTENbHbIN KOA, NO3BONSIOLLMI 3aMEHUTB OMNepaumio BbINUTAHNS CIIOXe-
HVeM. Y3HaTb anropntM obpasoBaHus AONONHUTENBHONO KOAa Bbi MOXETE C Mo-
MOLLbIO MHPOPMALMOHHOIo MoAyNsA «JONONHNTENLHBIV KOA4», Pa3MELLEHHOr0 Ha
cainte depepanbHoro ueHTpa MHGOPMAUUOHHO-00PA30BaTENbHLIX PECYPCOB
(http://fcior.edu.ru/).

1.2.2. NpepcrasnexHve BeLeCTBEHHbIX Yucen

JIroboe BeliecTReHHOe YHCJIO A MOMKeT OBIThH 3aIICAaHO B HOPMAJBLHOM
(Hay4HOIi, 3KCHOHEHIHaJIbHOI) opMe:

A==xm-qgr, rae:

m — MaHTIHCCA YUCJIa;

g — OCHOBaHUe€ CHCTEMBbI CUUCJIEHUS;

P — TOPAMOK YucJa.

Hanpumep, uwncno 472 000 000 moxker OBITH TPEACTABJIEHO TakK:
47,2-107, 472108, 4720- 105 u 1. a.

C HOpMaIbHOI (POPMOY 3aNKCH YKCEJI BBl MOTJIM BCTPEYaThCHA IIPU BHI-
TIOJIHEHUH BHIYMCJIEHUI C IIOMOIBIO KAJIBKYJISITOPA, KOTIa B Ka4eCTBE OT-
BeTa MOJIYYaJIu 3allcH ciaenymoliero suzga: 4.72E+8.

3znech 3Hak «E» o6o3HauaeT ocHOBaHME JECATUYHOM CHUCTEMbI CUMCJIE-
HUS ¥ YUTAETCS KAK « YMHOXKUTDb HA NECATh B CTETIEHU » .

VI3 npuBenEHHOTO BBINIE ITPUMEPA BHUAHO, YTO IMOJIOXKEHUEe 3aNsTOH B
3amMCHU YHCJia MOKeT U3MEHAThCA. [loaToMy mpefcTaBIeHNE B KOMIILIO-
Tepe BeIeCTBEHHLIX UMCeJI B HOPMAJILHOII (hopMe HAa3LIBAETCS IIPEeACTaB-
JeHueM B (hopMare ¢ MiIaBaroniei 3ansaTou.

s egmHOOOpa3ua MaHTUCCY OOBIYHO 3alMChIBAIOT KaK IIPABUJIbHYIO
Ipo0Ob, UMEIONIYIO IOCJIe 3amAToi umudpy, OTJIUYHYIO OT HYyJas. B 3ToM
caydae uucao 472 000 000 6yget npencrasieno kak 0,472 - 109,



Maea 1. Maremarnyeckue oCHOBbI UHPOPMATUKN
YHucno B hopMaTe c mJaBalomieil 3arsTo MOXKET 3aHUMATb B TaMSATHU
KomImbioTepa 32 wmiu 64 paspsaga. [Ipu a3TOM BBIIEIAIOTCS PasdpAnbl O

XpaHeHNd 3HaKa MaHTUCCHI, 3HAKAa IIOPAJIKA, TOPAJKA K MAHTHCCHI.
ITpumep:

011!1111111[111 0}1[1[111}1]1]1]1]1]1!1!1!1]1[1[1[1[111|1|1]1]1

3HaK U ITOPS0K 3HaK 1 MaHTHCCA

Jluanas3oH npencTaBJIEHUs BEIECTBEHHBIX YHCEJ ONPEAEessieTCS KOJIHU-
YEeCTBOM Pas3psA/OB, OTBeNEHHBIX AJIs XPaHEHHs IOPAAKa YHCJa, a TOY-
HOCTB OIIPEeJEeJISeTCs KOJMYECTBOM Pa3pPAAOE, OTBEIEHHBIX AJIA XpaHeHUd
MaHTUCCHI.

MakcuMmasibHOe 3HauUeHe IOPSAAKA YMCJIa, KAK BUJHO U3 ITPUBEIEHHOTO
BbINIe IpuMepa, coctasaser 1111111, = 127, u, cnegoaTenbHO, MAKCU-
MaJibHOE 3HaUYeHMe YKCJa:

0,11111111111111111111111 - 101111111

MonbiTaTeCb CaMOCTOATENBHO BbIICHUTb, KaKOB [AECATUYHbLIA 3KBUBANEHT
3TOW BENMNHUHDI.

[MIupoxuil guamnasoH npeacTaBjaeHusA drces B popMaTe ¢ IJjiaBalomiei
3amdATOH BayKeH AJIA PellleHusd HAYYHbIX U HHXXEeHEPHLbIX 3aJad. BmMmecTe ¢
TeM cJelyeT MOHMMAaTb, YTO aJIFOPUTMBI 0GpabOTKHU 4ucesa B hopmare C
I aBaIOLIeH 3amAToi 0oJiee TPYAOEMKH II0 CDABHEHHUIO C aJITOPUTMaMU
00pabOTKH IIeJILIX YHCeJI.

CAMOE INTABHOE

18 KOMIIBIOTEPHOTO IPEACTABIEHUA II€JIBIX YHCeJ UCIONb3YIOTCH He-
CKOJIBKO Pa3JINYHBIX CHOCOﬁOB, OTJINYAIINXCA APYT OT APpyTra KOJIUYeCT-
BOM pa3psanos (8, 16, 32 unu 64) n HaaudYneM UM OTCYTCTBUEM 3HAKOBO-
ro pagpsna.

,HJIH IIpeacTraBJIeHUA 6e33HAKOBOI0 I1eJIOr0 YHCJIa ero cJjienyer mepesec-
T B ABOUYHYIO CHCTEMY CUNCJIeHHUA U OOIIOJTHUTH nonyquHmﬁ pPe3yJib-
TaT cJieBa HyJIAMHU OO0 CTaHﬂapTHOﬁ Pa3pAIHOCTH.

Ilpu mpencTaB/ieHMH CO 3HAKOM CaMbIif CTapINUi pas3psisi OTBOAUTCS
[10J] 3HAK YMCJa, OCTAJNbHBIE PAa3pAAbl — IO caMo yucJjo. Ecau qyucio mo-
JIOJKUTEJIbHOE, TO B 3HAKOBBIH paspsaj mnomeraercs 0, eciiu 4uUCIJIO OTPH-
narteabHoe, To 1. [lonoKuresbubIe Yucaa XPAaHATCA B KOMIBLIOTEPE B IPSI-
MOM KOJl€, OTPUILATEJIbHBIE — B JOMOJHUTEIBHOM.



Mpeacrasnexune nipopmMmauum B KoMnsioTepe L

BemecTBeHHBIE UNCJIa B KOMIIBIOTEPE XPaHATCA B (popMare ¢ IIJIaBalo-
oie¥ 3anaToii. I1pu aToM J11000€e YUCJIO 3aTUCHIBAETCS TaAK:

A==+m-qP, rue:

m — MaHTUCCa YUCJA;

¢ — OCHOBaHUE CUCTEeMbI CUUCJIEHUS;

P — HOPAJOK 4Yucia.

Bonpochki u 3anaHns

1. Kak B mamaTu KOMIIBIOTEpPAa IIpeacTaBJIAITCA IeJible ITOJIOXKHUTEJIb
HbIe 1 OTpUIIaTCJIBbHBIC yucaa?

2. JIro6oe 1esioe YMCIO MOYKHO PAaCCMATPUBATEL KaK BeI[eCTBEHHOe, HO
c HyJIeBoil poOHO# yacTrio. OG0oCHYIiTE 11€71€6CO006Pa3HOCTh HATUUNA
0co0OBIX CIIOCOOOB KOMITHIOTEPHOTO MPEACTABJIEHUS IeJIbIX YHUCEJI.

3. Ilpencrasbre uncio 63, B 6e3sHakoBoM 8-paspsanHoM popmare.

4. Haiigure gecATUYHBIe 9KBUBAJIEHTHI YHCEJI 10 UX IIPAMBIM KOJaM,
3aMMCaHHBIM B 8-paspsaaHomM (popMaTe CO 3HAKOM:

a) 01001100;
6) 00010101.
5. Kaxkue us unces 443z, 101010,, 256,, MOKHO COXpaHUThL B 8-pas-
psgxom popmare?
6. 3anumure cieAyrOIMe Yucjia B eCTeCTBeHHOM hopme:
a) 0,3800456 - 102;
6) 0,245 - 1073;
a) 1,256900E+5;
a) 9,5669120E-3.

7. 3anumure yucao 2010,0102,) maATEIO pasIUUYHBIMU CIIOCO0AMU B
HOpPMaJbHOHI opMe.

8. BanumuTe cieayrolue 4Yrcjaa B HOPMAaJIbHOM (hopMe ¢ HOPMAaJn30-
BaHHOII MAHTUCCON — TPAaBUJIBLHON POObIO, UMEIOIell mociie 3ars-
TOU UMPY, OTIUYHYIO OT HYJIA:

a) 217,934, ;
6) 75321, ;
B) 0,0010110.

9. Nzobpasure cxemy, CBI3bIBAIOIIYI0 OCHOBHBLIE IMOHATUS, PACCMOT-
peHHBbIe B JaHHOM maparpade.

&
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§1.3

InemMeHTbl anredpbl TOrNKn

KiroueBrre cjioBa:

e anrebpa JIOTUKU

® BBLICKa3bIBaHUE

e JIOrUYecKasi omepaiius
¢ KOHBIOHKIUA

* UIBIOHKIIUSA

e OTpHIlaHUEe

e JIOTMYECKOE BhIpaXKeHUe
e TabunUIa UCTUHHOCTU

¢ 3aKOHBI JOI'UKU

1.3.1. BbickasbiBaHme

Anre0Gpa B HIMPOKOM CMBICJIE 3TOTO CJIOBa — HayKa o0 olIux omepa-
IUAX, AaHAJOTUYHBIX CJIOMKEHNIO M YMHOXEHWI0, KOTOPbIe MOT'YT BBIIOJI-
HATbLCA HAJ PasHOOOPasHBIMM MAaTeMaTUYeCKUMUu oObeKramu. MHorme
MareMaThuyecKre oObeKTHI (IleJible M paluoHAaJIbHBIE YHCJIa, MHOroYJIe-
HbI, BEKTOPBLI, MHOYKECTBA) BhI U3y4aeTe B IIIKOJIBHOM Kypce anrebpsl, rae
3HAKOMUTECH C TAKUMU pasfesiaMi MaTeMaTuKH, Kak ajrebpa dyucel, aji-
re6pa MHOTOUYJIEHOB, ajire0pa MHOXKECTB U T. 1.

st nadhopMaTUKU Ba)KeH pasfes MaTeMaTUKU, Ha3bIBaeMbIil aJjreo-
PO¥i JJOrMKH; 00 beKTaMU aJre0pbl JIOTUKH ABJIATCS BHICKA3bIBAHUA.

Bbicka3biBaHne — 310 npeanoxeHume Ha NtoboM A3bIKE, copepxaHne KoTo-
POro MOXXHO O4HO3HAYHO onpenennTb Kak UCTUHHOE NN NTOXKHOe.

HanpuMmep, oTHOCHUTENBHO NPeRIOKeHul « Besukuil pycckuil Yyuénlil
M. B. Jlomorocoe podu.acs 6 1711 z00y» wu «Two plus six is eight» MOx-
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HO OJHO3HAYHO CKa3aTh, YTO OHU UCTUHHLI. LIpeamoxxenue «3umoil 80-
pobvu gnadawm 6 cnaiky» JoxHOo. CllenoBaTeJbHO, 3TU NPEIJI0KEHUST
ABJISIOTCS BLICKA3LIBAHUAMMY.

B PYCCKOM A3blKe BbICKa3biBaHUSA BblpaXaloTCA NoBeCTBOBaATE/bHbIMU Npen-
noxeHnamn. Ho He BCAKOe NOBeCTBOBaTENIbHOE NPeasIOXEHNE ABIAETCH Bbl-
CKa3biBaHNEM.

Hanpumep, npeajioxkeHue «Imo npedyoxceHue ABAAEMCA JOHCHbLM »
He ABJIAETCA BHICKAa3biBAHNEM, TaK KAK OTHOCHUTEJILHO HETO HEeJIb3si CKa-
3aTh, HCTUHHO OHO HUJIU JIOMHO, 0€3 TOro, 4To0bl He MOJyYnuTh IIPOTHBODE-
ype. J[efiCTBUTEIBHO, €CJIN TPUHATE, UTO IIPEIJIOKEHHEe UCTUHHO, TO 3TO
IIPOTUBOPEUYUT CKasaHHOMY. Eciu »Ke IPUHATH, YTO IPEAJIOKEeHUE JIOMK -
HO, TO OTCIOZIa CJIEAYET, YTO OHO MCTUHHO.

OTHOCUTENLHO NpepnoxeHus «KomnbloTepHasl rpauka — camas uHTepec-
Hasi Tema B KypCe LLUKOJIbHOV MHGOPMATUKM» TAKKE HENb3S OLHO3Ha4YHO CKasaTb,
WCTWHHO OHO unu NoxHo. MNMoaymanTe camun Novemy.

MNo6yauTenbHblE 1 BONPOCUTENbHBIE MPEOJIOXEHUA BbICKA3bIBAHUAMU HE AB-
naloTCA.

Hamnpumep, He #BIAIOTCS BBHICKA3BIBAHUSAME TaKHe NIpeNJIOKeHUdd,
Kak: «3anuwume domawnee sadarue», «Kaw npoiimu 6 6ubnuomery?»,
«Kmo xk Ham npuwén?».

BbiCKa3blBaHVA MOTYT CTPOUTLCA C UCMOSIb30BAHMEM 3HAKOB PasfinyHbix Gop-
MasibHbIX I3bIKOB — MaTeMaTuKun, GU3NKn, XuMum n T. .

IlpuMepamu BhICKa3biBAHUN MOTYT CJAYsKUTh:
1) «Na — memann» (MCTUHHOE BLICKA3bIBaHUE);

2) «Bmopoil 3axon Hvlomona evipascaemces gpopmyaoii F=m - a» (uc-
THHHOE BbICKa3bIBaHUe);

3) «Ilepumemp npamoyzoibHuKa ¢ OAuHAMU CMOPOH a U b pasern a - b»
(J10KHOE BBICKA3LIBAHIE).

He siBnsifoTcsi BHICKA3LIBAHUAMM UMCJIOBBIE BHIPAXKEHHHA, HO U3 JBYX
YHCJIOBBIX BBIPAXKEHWH MOKHO COCTABUTH BBICKA3bIBaHUE, COEIMHUB HMX
3HaKaMH PaBeHCTBa UJIU HepaBeHCTBa. Hanprmep:

1) «3+ 5 =2 - 4» (ucTUHHOE BBICKA3LIBAHUE);

2) «II + VI > VIII» (JloXHOe BEICKA3BIBAHUE).
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He siBnsitoTCs BRICKA3BIBAHUSAMU U PABEHCTBA WJIN HEPABEHCTBA, COJEpP-
sKalue nepeMeHHbie. Hammpumep, npepmoskerne « X < 12» cTaHOBUTCS BBI-
CKa3bIBaHVWEM TOJILKO IPU 3aMeHe MePEeMEeHHOM KaKuM-1u00 KOHKpeT-
HBIM 3HaueHHeM: «5 < 12» — HCTHHHOe BbICKasbiBaHMe; «12 < 12» —
JIOXKHOE BBHICKa3bIBAHUE.

O6ocHOBaHVE MCTHUHHOCTH WMJIM JIOKHOCTU BBICKA3bIBAHUU pelIaeTcs
TEMU HayKaMu, K cdepe KOTOPHIX OHH OTHOCATCsI. Ajrebpa JIOTUKH OT-
BJIEKaeTCH OT CMBICJIOBOM COJIep:KaTeTbHOCTHU BLICKa3bIiBaHUU. E€ mHTE-
pecyeT TOJIBKO TO, UCTUHHO MJIU JIOXKHO JAHHOEe BhICKa3bIiBaHue. B anre6-
pe JOTMKH BBICKA3bIBAHUA 0003HAUAIOT OYKBAMM K Ha3blBaIOT JIOrHYeC-
KMMHM HIepeMeHHbIMH. IIpu 5TOM eciu BBICKA3bIBAHUE WCTHUHHO, TO
3HaYeHUe COOTBETCTBYIOINeil eMy JIOTUUYECKOM HepPEMEHHOK 0003HaA4aroT
equHuneil (A = 1), a ecsiu moxxu0 — myJaém (B = 0). 0 u 1, obozuauaromiue
3HAUEHUs JIOTMUYECKUX IepeMeHHBIX, Ha3bIBAIOTCH JIOTMYECKMMHU 3Haye-
HUAMM.

AnreGpa noruku onpegenser npaswuia 3anncu, BbIYUCIIEHUS 3HAYEHWA,
YNPOLLEHUN 1 NPeobpas3oBaHNs BbICKa3biBAHWIA.

— - oz

Onepupys JOrHYeCKMMU IIePEMEHHBIMH, KOTOPhIEe MOT'YT OBITH PaBHBI
Tosibko O mau 1, anre6pa JIOTMKY ITO3BOJIAET CBECTH 00paboTKy mHpOpMA-
UM K OIepanusM ¢ JBOMYHBIMHU JaHHbIMU. VIMEHHO amrapar ajare0pbl
JIOTHKU IOJIOXKEH B OCHOBY KOMOBIOTEPHEBIX YCTPOICTB XpaHEeHUus 1 obpa-
6otk uHopmaunu. C IpruMeHeHHnEeM 3JIEMEHTOB aJirebphbl JJOTUKY BBI 0y
JeTe BCTPEeUaThCA ¥ BO MHOI'MX APYTrUX pasjeaX nHQOPMAaTUKH.

1.3.2. Jlornueckune onepaunm

BrickaspiBaHUs1 GbIBAIOT NPOCTHIE U CJIOKHbIEe. BhicKaspiBaHUE Ha3bI-
BaeTCHA MPOCTHIM, €CJIM HUKAaKasi ero 4YacTh caMa He SIBJISIeTCS BHICKa3bIBa-
"HueM. CiioskHbIe (COCTaBHBIE) BHICKA3bIBAHMA CTPOSTCH M3 IPOCTHIX C I10-
MOIITBIO JIOTUYECKUX OTepaIinii.

PaccmoTrpuM OCHOBHBIE JIOTMYECKHE ONeparui, ONpeneJEéHHble HaL
BBICKA3BIBAHUSMU. BCce OHU COOTBETCTBYIOT CBSIBKAM, yHOTpeOisgeMbIM B
€CTEeCTBEHHOM s3BIKE.

Haszsanue jioruuecKoi onepanuu Jloruueckasn cBsA3ka
Koubroukuus «H»; «@»; «HO»; «XOTS»
Ju3brOHKI A «HAIH»

I/IHBepCHﬂ «H€»; «HEeBEPHO, YTO»
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KowrsroHkuusa

Paccmorpum aBa BrickaswiBauusi: A = «OCHOB0NONLOH HUKOM anzeOpbl
aozuku seasemcea Jucopdiu Byav», B = «Hccaedosarusa Knoda Ilernno-
HQ NO360JUNU NPUMEHUMb AN2e0pY NOZUKU 68 SblYUCTIUMEeIbHOIL mexXHU-
Ke». O4ueBHAHO, HOBOE BBICKa3bIBaHUE «OCHOBONOJOMCHUKOM aJ/ze6pbL
nozuru sensemcea [racopdr Byav, u uccaedosanus Kaoda Illenrnona no-
3601UNU NPUMEHUMb AL2e0PY JOZUKU 6 BbLUUCAUMENbHOL MeXHUKe» NC-
THHHO TOJBKO B TOM CJIyYyae, KOIZla OZHOBPEMEHHO HCTHHHEI 00a UCXOJ-
HBIX BBICKa3bIBaHUS.

CaMoCTOoATENBHO YCTAHOBUTE MCTUHHOCTL MU JIOXKHOCTbL TPEX PACCMOTPEH-
HbIX BbICKa3bIBAHWIA.
KoHbloHKLUUMS — flornyeckas oriepaumsi, Ctassilasi B COOTBETCTBUE KaXAbiM
[ABYM BbICKa3bIBAHUSAM HOBOE BbICKa3biBaHUE, ABNSAIOLLEECH UCTUHHBIM TOrga
" TONBKO TOoraa, koraa 06a NCXoaHbIX BbiICKa3bIBAHUA UCTUHHBI.

s 3anncy KOH'BIOHKIIUN KCIOJIB3YVIOTCA CJIeLYIOIINe 3HaKU: A, *, U,
& . Hanpumep: AAB,A-B,AN B, A&B.

KoHBIOHKIINIO MOXKHO ONUCATEL B BUAE TAOJIHUIILI, KOTOPYIO HA3LIBAIOT
TabaHIIel HCTHHHOCTH

l A | B | AnB

L 0 0 0

— — o netesal

‘ 0 1| 0
. B i

F T

i'_ 1 1| 1

B Tabaune ucTUHHOCTHU NEePEeYUCIAIOTCS BCe BO3MOYKHbIe 3HAUEHU I UC-
XOJHBIX BBICKa3hIBaHUHN (cTOJIOIE A 1 B), IPUTIEM COOTBETCTBYIOIINE UM
ABOUYHBIE UHCJa, KaK IIPAaBWJIO, PacHoJiaraioT B MOpPSAJAKe Bo3pacTaHUA:
00, 01, 10, 11. B nocisienguem cTosbIe 3anMCaH Pe3yJabTAT BbIIOJIHEHUS
JIOTMYeCKOMU oIlepanyu Ajisd COOTBETCTBYIOINX OIIEPaHIOB.

NHave KOHbIOHKUMIO Ha3bIiBatoT JIOIr MYECKUM YMHOXEHNEM.
MNopymaiite novemy.
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JM3BIOHKIIUA

Paccmorpum nBa BrIcKasbiBaHuA: A = «H0es ucnoav308aHus 8 o2uKe
mamemamuyeckoil cumeonurxu npuradaexmcum I'omeppudy Bunvzenbmy
Jleubruyy», B = «JIebHuy s8asiemcs OCHOB0NOJONCHUKOM OUHAPHOIL
apupmemurxu». O4eBUIHO, HOBOe BhICKa3bIBaHME «H 0es ucnosb306anuUs
6 JI0ZuKe Mmamemamuueckoil cumeonuxku npuradaemum Iomepudy
Buavzenvmy Jleitb6nuyy uau Jleitbnuy s8asemcs 0CHOBONONONHUKOM OU-
HapHOU apugpmemuKu» JIOKHO TOJILKO B TOM CJIydyae, KOTia OJHOBPEMEH-
HO JIOKHBI 002 NCXOLHBIX BHICKA3bIBAHUS.

@ CaMOCTOATENIbHO YCTAHOBUTE UCTUHHOCTL UKW JIOXXKHOCTb TPEX PAaCCMOTPEH-
HbIX BblCKa3blBaHUA.

0 AM3BIOHKUMA — norndeckas onepauns, KoTtopas Kax/AibiM ABYM BblCKa3blBa-
HUAM CTaBuUT B COOTBETCTBME HOBOE BbiCKa3blBaHue, fABsAOLEeeCa JIOXHbIM
TOroa v ToNbKO TOrAa, Koraa oba NCXOOHbIX BbLICKA3blBAHUSA NOXHbI.

JIJIH 3anlvCu OU3BIOHKIIMHK HCIOJIB3YIOTCA CclieAylolune 3HaKu: v, |,
WJIN, +. Hanpumep: AvB, A|B, A WJIN B, A+B.
JU3BIOHKI[USA ONPEeNeasaeTCA CJAeAVIONnIeit Tabuieit HICTUHHOCTH:

A B AvB
-— + - e ——— -
0 0 0
0 1 1
1 0 1
1 1 1
Q MHaqe On3bIoHKUMIO Ha3blBaIOT JIOTMYEeCKnM cnoxeHvem. MNogymariTte novemy.
HuBepcusn
0 WUnBepcus — norndeckas onepauus, KOTopas KaxaoMy BbiCKa3biBaHWUIO CTa-

BUT B COOTBETCTBME HOBOE BbICKAa3blBAHWE, 3HA4YEHME KOTOPOro npoTMBOno-
JIOXHO UCXOAHOMY.

JJis 3anucu MHBEPCHH UCIOJBL3YIOTCS caeaymoique smaku: HE, -, .
Hamnmpumep: HE , —, .
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HNuBepcus onpepeseTcd caeyooIlei Tabauneit ICTUHHOCTU

HHBepCHIO HHa4ve Ha3bIBalOT JIOTUYECKHMM OTPpHUIIaHUEM.

OTpHuIlaHMeM BLICKa3LIBAHUS «Y MeHs doma ecmb Komnviomep» 6yner
BhICKa3biBaHue «HesepHo, umo y mensa doma ecmv Komnviomep» WIH,
YTO B PYCCKOM ASBIKE TO 2Ke camoe, «V meHs doma Hem KOomMnvlomepa».
OTpunanueM BBICKA3LIBAHUA « S He 3HA0 KUMAailCKUil A3vlK» OyIeT BhI-
CKasbIBaHUe «HegepHo, umo s He 3HAI0 KUMAllCKUil A3blK» WJIH, YTO B
PYCCKOM #A3BLIKE OJHO U TO XK€, «f 3Ha Kumaickuil A3vik». OTpUIIanu-
€M BbICKasbIBaHUA «Bce oHowu 9-x Knaccoé — OMAUYHUKU» SBJISETCH
BhICKa3bpIBaHUe «HeBepHO, umo ace wHowu 9-x Kaacco8 — OMAULHUKU Y,
APYTHMU CJIOBaMu, «He 6ce ionHowu 9-x kaaccos — OMIAUYHUKU» .

Takum 00pas3om, IPH MOCTPOEHUN OTPUIAHUA K [IPOCTOMY BbICKA3bI-
BaHUIO JTU0O UCIOJIL3YETCS PEUYEBOM OGOPOT «HEBEPHO, YUTO ...», JIUDO OT-
puIaHve CTPOUTCHA K CKazyeMOMYy, TOTZAa K COOTBETCTBYIOILEMY [JIAroJy
Jo0aBJISIETCSA YACTUIIA «HE».

JIIO60€‘ CJIOKXHO€E BBICKa3bIBaHNE MOMKHO 3allCaTh B B /e JIOTHYECKOro
BBIPDAMKEeHMA — BBIPAXXE€HHd, COoJeprKalllero JiorndecKue IiepeMeHHBIe,
3HaKM JIOTHUECKUX onepanuit u ckobku. Jloruueckue onmepamnyuu B JIOMU-
4YeCKOM BBIPDa’K€HUHN BBINIOJIIHAIOTCA B CIEAYIOMIEH OYEePENHOCTH: MHBEP-
CcUs, KOHBIOHKIUSA, TUIBIOHKIIUA. VISMEeHUTh NOPAAOK BEHIIIOJITHEHUS OIle-
panuii MOXXHO C IIOMOIILIO PACCTAHOBKHU CKOOOK.

JNorunyeckue onepaumn MEIOT cnenylowmii NPUOPUTET: NHBEPCUS, KOHBIOHK-
LUMSl, AU3BIOHKLMS.

IIpumep 1. Ilycte A = «Ha Web-cmpaHuye ecmpeuaemcs cCJ060
"Kpeiicep”», B = «Ha Web-cmpuhuye scmpeuaemca ci080 ~JUHKOD ».
PaccmarpuBaercsi HeKOTODHIH cermeHT ceTu MHTEpPHET, COJEPIKAITU
5 000 000 Web-crpanun,. B HéM BbIcKaszbiBaHue A WCTHUHHO [OJISA
4800 cTpanuil, BeickasdsiBanne B — nas 4500 cTpaHuIl, a BLICKa3bIBaHUE
A v B — pna 7000 crpasun. st kakoro xoaudectsa Web-cTpaHu, B
3TOM ciy4dae OyAyT UCTUHHBI CJIEAYIOIAE BHIPDAYKEHU ST U BLICKA3bIiBaHue?

a) HE (A 1JIA B);

6) A & B;

QAN &
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B) Ha Web-cmpanuuye eacmpeuaemcs cnogo “kpeiicep™ U ne acmpeua-
emces oo "auHKop'.

Pewenue. 3o6pasum MHOKeCTBO Bcex Web-cTpanui, paccmarpuBae-
Moro cexTopa cetu M HTEpHET Kpyrom, BHYTPH KOTOPOTO PaSMECTHM ABa
Kpyra: OZHOMY U3 HUX COOTBETCTBYeT MHOKecTBO Web-cTpanu, rge uc-
TUHHO BBbICKasbiBaHUWE A, BTOPOMY — TIleé UCTUHHO BbICKasbiBaHue B

(puc. 1.3).
D

Puc. 1.3. I'padpuueckoe nzobparkenue muoxects Web-crpanury,

Nzo6pasum rpadpuyecku MmHOKecTBa Web-cTpaHuL, 4Jis KOTOPBIX KC-
THHHBI BHIDAYXEHUs U BLICKa3bIBaHue a) — B) (puc. 1.4)

Puc. 1.4. I'padpuueckoe nzobpaskenue MmHOXecTB Web-cTpauuir, Aiisi KOTOPHIX HC-
TUHHBI BHIPAXKEHNA U BBICKAa3bIBAHUE a) — B)

ITocTpoeHHBIE CX€MBbI MOMOT'YT HaM OTBETUTH Ha BOIIPOCHI, COLEPIKa-
Iuecs B 3aJaHUN.

Beipaxxenue A MJIN B nctunno nis 7000 Web-crpasnur, a Bcero crpa-
Hui, 5 000 000. CaenoBaTesibHO, BrIpayxkeHue A WJIWM B joXHO JJis
4 993 000 Web-crpauun. Muaue ropops, gis 4 993 000 Web-crpasumnig
ucrunHo Bripakenve HE (A UJIN B).

Bruipaskenne A v B uctunuo aiis tex Web-cTpaHun, rge UCTUHHO A
(4800), a rakske Tex Web-cTpauuri, rae uctuasao B (4500). Ecau 651 Bce
Web-cTpaaunsl 6b1LIU Pa3JInYHbL, TO BhIpaskeHne A v B ObLITO OBl HCTUHHO
ansa 9300 (4800 + 4500) Web-crpauuu. Ho, coryiacHO yCJIOBHIO, TAKUX
Web-crpanur, Bcero 7000. 3to 3mauwmt, uro ma 2300 (9300 - 7000)
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Web-cTpanuiax Becrpeuaroresa 06a ¢jIoBa 0JHOBpeMeHHO. CieIoBaTeabHO,
Beipaxkernue A & B uctunso aasa 2300 Web-cTtpauuir.

Y1068 BLIACHUTD, AJIA CKOJIBKUX Web-cTpaHuIl HCTUHHO BLEICKAa3bIBa-
HYe A ¥ OJHOBPEMEHHO JIOXKHO BhIcKadbiBaHUe B, ciexyer uz 4800 BbI-
yecTb 2300. Takum o6pasom, BeicKadbsiBanue «Ha Web-cmparnuye ecmpe-
waemca cao60 "kpeiicep” H nHe ecmpevaemncs ¢a060 " AURKOD” » UCTHHHO
Ha 2500 Web-cTpauumnax.

CamocToATeNbHO 3anuIUNTE NOMMYECKOEe BbipaXeHne, COOTBETCTBYIOLLEE
pPaccMOTPEHHOMY BbICKa3bIBaHMIO.

Ha caitte PepepanbHoro ueHTpa nHdopmaumoHHO-06pa3oBaTesbHbIX Pecyp-
cos (http://fcoir.edu.ru/) pasmewéH nHboOpMaunoHHbBIN MOLYNb «BbickasbiBa-
Hue. INpocTbie 1 CNOXHble BbiCKa3biBaHWSA. OCHOBHbIE JIOTMYECKME Onepaumm».
3HaKOMCTBO C 3TUM PecypCcOM MO3BOSIUT BaM PacLUMPUTL NpeacTaBneHus no
n3yyaemoi Teme.

1.3.3. NocTpoeHune Tabnuiy, ICTUHHOCTU ONA NOrNYECKNX
BbipaxeHuin

JIJIs1 JIOTHYeCKOT0 BhIPAYKEHUA MOYKHO HOCTPOUTH TaOJIHMIY MCTHHHOC-
TH, IIOKa3bIBAIOIYI0, KaKHe 3HAUYeHUs ITPUHUMAaeT BbIpa*KeHue IIPU BCeX
Habopax 3HaUeHUI BXOAAIINX B HETO MepeMeHHbIX. [[J1s nocTpoeHus Tab-
JIUIBI HCTUHHOCTY CJIeayeT:

1) moacunTaTh I — YNCJO0 IePeMEHHLIX B BEIPAXKeHNUH;

2) moacuuTaTh O0IIlEe YHCJIIO JOTHUYECKUX ONePALUil B BLIDAYKEHNH;

3) YCTaHOBUTD [IOCJIEOBATEJbHOCTD BHIIIOJTHEHUSA JIOTUYECKUX OIlepa-

Ui ¢ y4€TOM CKOGOK U IIPHUOPUTETOB;

4) onpenesiuTh YUCJIO CTOJIOIOB B TAOJIUIE: YHCJIO IePeMEeHHbIX + YKC-
JIO oIiepaIinuii;

5) 3amOMHUTE TanKy TAGIUILI, BKJIIOUYUR B HEE TIepeMeHHbIe U oTiepa-
IIM¥ B COOTBETCTBUUM C IIOCJIEJOBATEJIbHOCTHIO, YCTAHOBJIEHHOU
BO. 3;

6) onpereNTh YUCJIO CTPOK B Tabauile (He CUUTAS IMANIKU TaGJIHIBI)
m = 2n;

7) BrIDUCATHL HAOOPHI BXONHBLIX MEPEMEHHBIX C YUETOM TOrO, UTO OHHU
TPEeJICTABJAIOT cO0OU IeNbIA pAx N—paspsaAgHBIX JBOUUHBIX YHCE
or 0 go 2"—-1;

8) mpoBecTH 3amoJiHeHUe TabJIUIbI IO CTOJIOAaM, BBIIIOJHAA JOTUYEC-
KHe omepanuy B COOTBETCTBUU C YCTAHOBJEHHOM IIOCJIeIOBATEJIb-
HOCTBIO.
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IlocTpoum Tabauiy WMCTHUHHOCTH MJiA JIOTMYECKOro BBIpasKeHUd
A v A & B. B HEM Be IIepeMeHHLbIE, JIBe ONepaIliuy, IPUYEM cHayaJja BbI-
MOJHsETCS KOH'BIOHKIINA, a 3aTeM — OU3BIOHKIUA. Becero B Tabauiie 6y-

JAeT 4yeTbIpe CTOJIGI.Ia!

A

B | A&B

AvA&B I

HaGopsl BXOAHBIX NEPEMEHHbLIX — 3TO HeJble yucnaa ot 0 xgo 3, mpex-
CTaBJIEHHBIE B AByXpaspsaaHoM aBouvyHom koge: 00, 01, 10, 11.
3arosiHeHHaA TabJInIla UICTHHHOCTHY UMeeT BU:

A | B lA&B AvA&B
o/o, o | o
0 | 1 0 0
1|0 0 1
11 1 1

O6paTuTe BHUMaHNE, UTO IMOCJEAHUMN cToJj6er; (pe3yjJbTaT) COBIIAJ CO
crtoabioM A. B TakoM ciayuyae TOBOPSAT, YTO JIOTHYECKOe BBIPa’KeHUEe
A v A & B paBHOCHUJIBHO JIOTUYECKOMY BBIPAXKEHUI0 A.

1.3.4. CeoncTBa NOrmyYecKknx onepaumm

PaccmoTpuM ocHOBHEIE CBOMICTBA (3AKOHBI) aIreOphl JIOTUKHU.
1. IlepeMecTUTEIHHBIMA (KOMMYTATUBHBIN) 32aKOH

® JJIA JIOTUYECKOI'0 YMHOMEeHU A

A&B=B&A;
e JIJISI JIOTMUYECKOT'O CJIOMKECHU !
AvB=BvVA.

2. CoueTaTeJbHbI (2CCOLUATUBHBIN) 3aKOH

® IJIA JIOTUYECKOI'O YMHOMXEHU A

(A& B)& C=A&(B&C);

® JNJIA JIO'MYEeCKOTO CJIOMKEHUA:

(AvB)vC=Av (BvC).

Ilpu OOWHAKOBBLIX 3HAKax ollepaluil CKOOKYM MOXKHO CTABUTBH IIPOU3-
BOJIBHO MJIM BOOOII[E OIyCKATb.
3. PacnpegenanTeabHblil (IMCTPMOYTUBHBIN) 3aKOH

® JJIA JIOTHYECKOTO YMHOMEeHUA:

A& BVvC)=(A&B)v(A&CQ(),
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e JIJIsl JJOTHYECKOI'0 CJOMKEHHUA:
Av(B&£LC)=(AvB)& A V().

4. 3aKOH JBOMHOIO OTPUIAHU A

A=A,
JlBoiHOE OTpUIIAHNE HCKJIIOUAET OTPUIAHHE.

=]

5. 3aKOH HCKJIIUYEHNI TPETHEro
® 1A JIOrUYE€CKOTO yMHOMKEHHA:

A& A=0;
e JIJd JIOTHYECKOI'O CJIOMKEeHUA:
AvA=1.

W3 aByX mpoTHBOPEUYUBLIX BBHICKA3BIBAHUL 00 OJJHOM W TOM K€ Ipe[-
MeTe OJHO BCcerga UCTUHHO, 4 BTOPOE — JIOXKHO, TPETHEro HE AaHO.

6. 3axkoH noBTOpEHUA
® 17 JJOTUYECKOI'0 YMHOXKEHUS:

A&A=A;
e JIJIs1 JIOTUYECKOT'O CJIOKEeHUA:
AVvA=A.

7. 3axkoHbl onepanuit c O u 1
e JJIs1 JOTUYECKOT0 YMHOMEHUS
A&O0=0;A&1=A;
® [JI51 JOTMYECKOTO CJIOMKEHUSI:
Av0=A;Av1=1.

8. 3akoHbI 001ICH HHBEPCUH
e JIJIS1 IOTHUYECKOI'0 YMHOMKEHHUS

A& B=Av B;
® JJIA JIOTUYECKOI'O CJIOXKEeHUusA:
Av B= A&B.

3aKOHBI aJIreGpbl JIOTUKHU MOTYT ObITh JOKa3aHBI C . MOIBIO TaOJIUI]
HNCTHUHHOCTH.

HORa}KEM pacnpenennTeJILHmﬁ 3aKOH [JId JIOTUYECK 'O CJIOXKEeHHMA:
Av(B&C)=(AvB)&(AvC).

COBl'Ia,lIEHI/Ie CTOJI6I_LOB, COOTBETCTBYIOIIHUX JIOTHUYECKUNM BBbIDAXEHUAM
B JIeBOH 1 HpaBOﬁ JacTAX paBeHCTBAa, JOKA3bIBaeT CIIpaBedJIMBOCTHL pac-
npeaejinTeJIbHOI'O 3aKOHAa AJIS JIOTHYECKOI'O CJIOXKEeHU A.
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Al B| c |B&c| avB&C) | avB| Ave| avB&@avo)
o 0] o 0 0 0 0 0
0| 0| 1 0 0 0 1 0
o0 1| o 0 0 1 0 0
o 1| 1 1 1 1 1 I
110l o 0 1 1 1 1
1] ol 1 0 1 1 1 T
1|1 0] o 1 1 1 1 .
ERIEERE 1 1 1 1 ’
bt cm R ke S i SR o P

Hpumep 2. Haiiném 3HaueHMe JOTHUECKOro BuIpaskeHus (X < 3)& (X < 2)
s uncya X = 0.

Pewenue. Ilpu X = 0 nosyuaem ciienyroiiee JIOrn4eCKoe BbIPaKeHue:
(0 < 3) & (0 < 2). Tak Kak yornueckue Boipaxkenusi 0 < 3, 0 < 2 ucrtus-
HBI, TO, NOJACTABUB WX 3HAUEHHUS B JIOTUUYECKOE BLIPA’KeHUEe, I0JIyuyaeM:
1&1=1&0=0.

1.3.5. PeuwieHune normyeckmx 3anayd
PaCCMOTpI/IM HEeCKOJIBKO CHOCO60B PELIeHNdA JIOTHYEeCKHUX 3aaad.

3anaua 1. Konsa, Bacss u Cepéika roctunu jetom y 6abymiku. OgHask-
OBl OAVH K3 MaJbUNKOB HeUYasTHHO pas0ui Jobumyio 6a0yIIkuHy Baay.
Ha Bompoc, K10 pa3buJ Ba3y, OHU JIajIu TaKUe OTBETHI:

Cepérxa: 1) §fI He pasbusain. 2) Bacs He pazbuBad.

Bacs: 3) Cepésxa He pasouaJi. 4) Basy pas6un Koas.

Kousa: 5) 5 He pasbuBai. 6) Basy pasous Cepérxa.

Bab6ymika 3Hasa, YTO OAUH U3 €€ BHYKOB, HA30BEM €r'o IpaBAUBEIM, 00a
pasa ckasaJl IpaBAy; BTOPOIl, HA30BEM ero ITyTHUKOM, 00a pasa CKasal
HeIlpaBIy; TPeTUIl, HA30BEM €ro XMUTPeIloM, OAUH pa3 cKasaJj IIpaBiy, a
Apyroi# pa3 — Henpasny. HazoBurte mMeHa NpaBIUBOro, IIYTHUKA U XUT-
pena. Kto u3 BHyKoB pasous Bazy?

Pewenue. Ilycts K = «Koas pasbun easy», B = «Bacs pasouJ easy»,
C = «Cepéica pasbun 6a3y». CocraBum Tabsuny UCTHHHOCTH, ¢ KOTOPOU
IIpeACTaBUM BBICKA3BIBAHUS KaXJOT0 MaJabunKa'.

1

C yuérom TOro, 4To Basza pasbura OJHUM BHYKOM, MOKHO OBLIO COCTABIATE HE BCIO Tab-
Uy, a TOJBKO €€ (hparMeHT, COAePKAIlUii CJIenyIon(ue Habophl BXOAHBIX IepeMeH-
ueix: 001, 010, 100.
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YTBep:kAeHUuss | Y TBep:KISHUA ? YTBepxkaeHusn
K B C Cepéoaxcn Bacu Konu
C B [o} K K C
o| ol o 1 1 1 1 o |
0o o0 | 1 0 1 0 0 1 1 " v
S — N Sr——— —
0 1 0 1 0 1 0 '1 1 0 ¢
- 1 t |
0 1 1 0 0o | 0 0o | 1 | 1 |
100 1 1 1 1 o | o |
. S : —
1 0 1 0 1 0 1 |, 0 | 1 |
110 1 0 1 1 | o | o |
; i 1
11 |1 0 0 0 1 0 | 1

Hcxonst u3 Toro, 4ro 3HaeT 0 BHyKax 6a0yuika, cjeayeT UCKaTh B Tab-
JUIe CTPOKH, coZepiKallie B KaKOoM-JIu0O IOpsAJKe TPU KOoMOuMHanuu
sHauvenwuii: 00, 11, 01 (uynu 10). Takux cTpok B TAGJIMIE OKA3aJI0Ch ABE
(orn ormeuenbl rajgouxkamu). CorsiacHO BTOpPOM M3 HUX, Basdy pasduiun
Koxnsa u Bacsi, uTo nporuBopeuuT ycaospuio. CorjaacHo nepBoii U3 HaliieH-
HBIX CTPOK, Basy pasbui Cepéxa, oH xe okasajucs xurperom. [IlyTaHn-
KOM okaazaJica Bacsa. Ims npaBauBoro Bayka — Kous.

3amaua 2. B copeBHOBaHUAX 10 rUMHAacCTUKe yyacTByIoT AJuia, Baus,
Cuma u [amia. BoJsiesIbIIIUKH BhICKa3aJIH MPENOJIOMKEHUS 0 BO3MOMKHBIX
nobequTesax:

1) Cuma Oygnetr nepBoit, Banss — BTOpPOIL;

2) Cuma OGyzeT BTOpOIi, Ilaiia — Tperbeii;

3) Ana Gyamet BTOpoii, [lama — 4eTBEPTOIA.

ITo okoOHYaHMM COPEBHOBAaHUN OKa3aJI0Ch, UTO B KaXKJIOM U3 IIPEAIIOJI0-
YKeHUU TOJBKO OJJHO M3 BHICKA3LIBAHWIN MCTHUHHO, ApPyTroe JioxkHO. Kakoe
MeCTO Ha COPEBHOBAHUAX 3aHAJA Kakiasd U3 JeBYyIIeK, eCJH BCe OHU OKa-
3a/JIMCh Ha pasHBIX MeCTax?

Peuwrenue. PaccMOTPUM HPOCTHIE BHICKA3BIBAHUS

C, = «Cuma 3aH#AJIa lIePBOE MECTO»;

B, = «Bana 3aHaAsa BTOPOe MeCTO»;

C, = «Cuma 3aHAJIa BTOPOE MECTO»;

M, = «Jlama 3aHsANa TPeTbe MECTO»;

A, = «Anna 3aHsJIa BTOPOE MECTO»;

A, = «[laima 3aHAIa 4eTBEPTOE MECTO» .

2  MWwuopmarnka. 9ka. Y. |

QN
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Tak Kak B KaXKIOM M3 TPEX IIPENNOJIOIKEHU OJHO M3 BbICKA3bIBAHUN
UCTHWHHO, a APYroe JIO?KHO, TO MOYKHO 3aKJII0YHUTH CJeyoIee:

1)C,+B,=1,C,*B,=0;

2)C,+ O;=1,C, I,=0;

A, +4,=1,A,-0,=0.

Jloruueckoe mpous3BeJeHNEe HCTUHHBIX BRICKaA3BIBAHUU OyJeT HCTHUH-
HBIM:

(Ci+By) (Co+O) (A, +O)=1.

Ha ocHOBaHHMU pacnpeneJUTEJBHOTO 3aKOHa MpeobdpasyeM JIeBYIO
YacThb 3TOrO BEIPAYKEHUA:

(CyCy+Cy - I3+ By Co+ By  [15) - (A, + )= 1.

BrickaswiBanue C,- C, o3ravaer, yro Cuma 3aHsa U IlepBoe, U BTOpoe
mecTta. CoryiacHO yCJIOBUIO 3aaUl, 3TO BBICKA3BIBAHUE JIOYKHO. JIOKHBIM
ABJIAETCA U BbICKasbiBaHue B, - C,. YuuTblBaA 3aKOH omnepauui ¢ KOH-
cranToii 0, 3anuIem:

CrA;+By,- ) (A, + ) =1.

HanbHeiinee 1peobpa3oBaHue JIEBOH YaCTU 3TOT0 PABEHCTBA U UCKJIIO-
YyeHHe 3aBeOMO JIO?KHbIX BbICKA3bIBAHUM JAIOT:

Cy A" Ay +Co Oy Ay + By A3 Ay + By - I3 [, = 1.

C,- A3 A, =1.
U3 nmocrexnero paseHcTBa cieayer, uto C, =1, /[, =1, A, = 1. 910
osHavaer, yTo CuMa 3aHAa mepBOe MecTO, Ajia — BTOpoe, Jlamma —

Tperbe. CiregoBarensHo, Bass 3ausia 4eTBEPTOE MECTO.

Mo3HakoMUTLCH C OpyrumMuy cnoco6amu peLleHus NorMyeckmnx 3agad, a Takxke
NPUHATL y4acTue 8 MHTepHeT-onumMnuanax n KOHKYpcax no Ux peLleHunio Bbl CMO-
XeTe Ha canTte «Maremartvika gns wkonbHukos» (hitp://www.kenqyry.com/).

Ha cante http://www.kaser.com/ Bbl CMOXeTE ckKa4aTb OEMOHCTPALMOHHYIO
BEPCUIO O4E€Hb NONE3HON, Pa3BMBAICLLEN NOTUKY U YMEHME pacCyxgaTb norn4ec-
KOV ronosonomku LLiepnok.

1.3.6. Jlornyeckue 3neMeHTbl

Aurebpa JIOTHKKM — pasfesl MaTeMaTHKU, UIPAIOIuil BaXKHYIO POJIb B
KOHCTPYHMPOBAHMHN aBTOMATHYECKHX YCTPOMCTB, pa3paboTKe anmnapart-
HBIX ¥ IIPOTPAMMHBIX CPEJICTB MHPOPMAIIMOHHBIX 1 KOMMYHUKAIITMOHHBIX
TEXHOJIOIUH.

BeI yoxe 3Haere, uTo Jr06as nHGPOpMAI VA MOKET ObITh IpeACcTaBJIeHa B
IOUCKpeTHOH ¢opMe — B Buje (QPUKCHUPOBAHHOrO Habopa OTHEJbHBIX 3HA-
YyeHMH. YCTpoiicTBa, KOTOpble 0o0pabaThIBAIOT TaKye 3HAUeHUdA (CUTHA-
JIBI), HA3BIBAIOTCHA AUCKpeTHBIMU. lucKpeTHEI mpeobpa3oBaTesb, KOTO-
PEII BBIZAET mocsie oOpaboOTKHM OBOMUYHBLIX CUTCHAJIOB 3HAYEeHUE OSHOM M3
JIOTHYECKHX OIlepaIvii, Ha3bIBAETCA JIOTHYECKHM 3JI€MEHTOM.




< eop

Ha puc. 1.5 npuseneHs! ycaoBHBIE 0003HAUEHUSA (CXEMBI) JJOTUYECKUX
3JIEMEHTOB, PEAJH3YIOIINX JIOTHYECKOe YMHOMKEHHE, JIOTHUECKOe CJI0Ke-
HUe U UHBEPCHIO.

A & A 1

- — A

B B

a (4] 8

Puc 1.5. Jlornueckue 3jaeMeHThbI

Jlornueckuii sjemeHT M (KOHBIOHKTOP) peasn3yeT OIepalyio JIOTH-
yecKoro ymuoxeuus (puc. 1.5, a). Efunniia Ha BbIX0Je 9TOr'O 3JI€MEHTa
TIIOABUTCS TOJIBKO TOTZa, KOTAA Ha BCeX BX0AaX OyAyT eTUHUIIEI.

Jlornueckuit atement UJIU (IU3BIOHKTOP) peajusyeT OIepaljyuio Jo-
rudeckoro ciaoxxenud (puc. 1.5, 6). Ecau xors 661 Ha ogHOM Bxone OyzneT
eINHUIA, TO Ha BBIXOJe 3JIeMeHTa Take OyZleT efuHUILLA.

Jlornueckuit asremenr HE (MHBepTOp) peanmayeT omeparuio OTpHUIa-
Hud (puc. 1.5, 8). Eciiu Ha Bxoge asemenTa 0, To Ha BeIXoze 1 1 Hao60poOT.

KommnrrorepHbie yeTpoiicTBa, MPOU3BOAAIIINE OIIEPAIIUN HaJ JBOUYHbI-
MM YUCJIaMH, U SYeH KU, XPaHsAIIe JaHHbIe, IIPEeACTaBJAAIOT COG0H 3JIeKT-
POHHBIE CXEeMbl, COCTOSAIIIHE U3 OTAEJBHBIX JIOTHYECKUX 3JeMeHTOB. Bo-
Jiee TOAPOOHO 3TH BOIPOCHI OYyAYyT PACKPBITHI B Kypce MH(POPMATHUKU
10-11 kaccos.

IIpumep 3. IIpoananusupyeM 3JeKTPOHHYIO CXEMY, T. €. BBISCHUM, Ka-
KO CHrHall JoJKeH OBITb Ha BBIXOJE IIPU KaXKJIOM BO3MOXXHOM Habope
CUTHAaJIOB Ha BXOAaX.

Pewenue. Bce BosMOKHBIe KOMOMHAIMY CUTHAJIOB Ha BXojgax A u B
BHECEM B Tabiuiy uctuHHOCTH. Ilpociiensum npeoGpasoBaHKe KaXAON
mapbl CUTHAJOB IPU IIPOXOMKAEHNH HX Uepes JOTHUYECKHE 3JIEMEHTHI U
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3alHIlleM MOJYYeHHBIN pesyJibTaT B Tabjauily. 3amoJHeHHas Tabiuiia
HCTUHHOCTH IIOJHOCTBIO OMUCHLIBAET PACCMATPHUBAEMYIO 3JEKTPOHHYIO
cxemy.

A 0010 0010 F
1010 T

B 0101

Tabauny MCTUHHOCTU MOYKHO TTOCTPOUTEL U II0 JIOTMYECKOMY BBIpake-
HUIO, COOTBETCTBYIOIIIEMY 3JIEKTPOHHOM cxeme. [locmemHuil JorudecKui
3JIeMEHT B paccCMaTpUBaeMoil cxemMe — KOHBIOHKTOP. B Hero mocrymnaroT
CHUTI'HaJIBI OT BXOAa A u oT mHBepTopa. B cBoI0o ouepenb, B MHBEPTOP ITOCTY-
maeT curHaj ot Bxoaa B. Takum o6pasom, F = A & B.

CocTaButb Bonee nonHoe npepgcrasneHne o Norm4ecKknx anemMeHTax n 3neKT-

POHHbIX Cxemax BaM nomMoxeT pabota C  TPeHaxEpom  «Jlormka»
(http://kpolyakov.narod.ru/prog/logic.htm).

CAMOE IN'MABHOE

BrickasbiBaHHME — 3TO IIpeajioXeHue Ha Jr000M A3BbIKE, COOEPHKaHNE
KOTOPOTO MOHO OJHO3HAUYHO OIIpeaeJiuTh KaK NCTHHHOE HUJIN JIOXKHOE.

OCHOBHBIE JIOTHYECKHE ONnepaluiu, OIpe eEéHHbIe HaJl BbICKa3bIBaHMI-
AMM: HHBEPCUHA, KOHbIOHKIINA, TU3 bIOHKIINA.

|

Ha3sBaHue JIOTHYECKOH ONepaluu Jlornueckas cBsa3Ka Oo6o3HayeHHe
HuBepcus «HE», «HEBEPHO, YTO» —, —
KoHBbIOHKINSA «HU», «a», «<HO», «XOTA» ll &

U3 BbIOHKI A «HJIU» f \Y,

|
-
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TaGIuIbl MCTHHHOCTH IJ151 OCHOBHEIX JIorHYecKkux ofepanuii:

T Wity "
A | A A | B | A¢B  AvB
0 1 o o o | o
0 0 1 0 1|
1 0 o | 1 2
1 1 T 1
| 1 n

IIpu BBIYBCIEHUY JIOTUYECKUX BBIPAXKEHUN CHAayaJia BBITOJHSAIOTCA
JeycTBUs B CKOOKax. [IpuopuTrer BHINOSTHEHUS JIOTMYECKUX OHeparuii:

T &,

1.

V.

Bonpocsl n 3aganns

O6'LHCHI/IT8, nmoyemy cCJaenyroliqre NpeajioXeHusd He ABJAIOTCHA BbI-
CKa3bIBAHUSAMU.

1) Kakoro usera sToT gom?

2) HYucno X He npeBOCXOAUT €QUHUIIEI.

3)4X + 3.

4) ITocmoTpuTE B OKHO.

5) IleiiTe TOoMaTHBIN COK!

6) Ora Tema cKy4Ha.

7) Pukku MapTuH — caMblii NONYJsSPHBINA TIEBELL.
8) Br1 6b1111 B TeaTpe?

IIpuBeguTe MO OAHOMY IPUMEDPY UCTUHHBIX U JIOKHBIX BbICKa3bIBa-
HMI u3 6uosioruu, reorpadun, nHGOPMATUKH, UCTOPUH, MaTeMaTH-
KU, JUTEePaTypPHI.

B crenyomiux BhICKa3bIBAHUSAX BBIJIEJIUTE IPOCTbIE BHICKA3bIBAHUA,
0003HAUYUB KarkJoe U3 HUX OYKBOH; 3alHUIIUTE C [IOMOIILIO OYKB U
3HAKOB JIOTHUYECKUX Ollepanuii KaykJoe COCTaBHOE BbICKa3bIBaHUE.

1) Yucio 376 uéTHOE 1 TPEXIHAYHOE.

2) 3umMoii feTH KaTalTCs Ha KOHbKaxX MM Ha JIBIXKaX.

3) HoBblii rog Mbl BCTPETUM Ha Aade vy Ha KpacHOI mioniamu.
4) HeBepHo, uTo COJHIIE ABUMKETCA BOKPYT S€MJIH.

5) 3emaia uMmeeT hopMy I1apa, KOTOPBIN 13 KOCMOCA KaYKeTCsA roy-
ObIM.

e
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6) Ha VYPOKe MaTeMaTHKH CTapIleKJIaCCHUKHW OTBeUaJI Ha BOIIPOCHI
yuuTeJs, a TaKMXe IMHUCaJIu CaAaMOCTOATEJIEHYIO paﬁo’ry.

4. TlocTpoiiTe OTPUIIAHUS CIEAYIOIINX BHICKAa3bIBAHUM.
1) Ceromus B TeaTpe uaér onepa « EBreauii OHeru».
2) KaXapIii OXOTHUK »KeJlaeT 3HATh, e CUAUT (pa3aH.
3) Hucso 1 ecTs IpoCTOE YMCIIO.
4) HarypaJbHEIE UnCIa, OKaHYuBamlnuecs nudpoi 0, ue sBasor-
Csl IPOCTHIMY YHMCJIAMMU.
5) HeBepHO, UTO YUCJIO 3 HE ABJSAETCA AejiiTesieM yucsia 198.
6) Kous pemrus Bce 3ajanmA KOHTPOJbHOM paboThl.
7) Bo BcsIKOM IIKOJIe HEKOTOPBIE YYEHU KM HHTEPECYIOTCS CIIOPTOM.
8) HekoTopbie MIIeKOIUTAOIIME HE 3KUBYT HA CyIIIe.
G 5. Ilycts A = «AHe Hpassamcsa ypoxku mamemamuku», a B = «Ane

Hpasamcsa Ypoku xumuu». Beipasure cienyomiue GOpMYyJbl Ha
OOBIYHOM SI3BIKE:

1) A& B; 4)AvB; 7)(A &B)
2) A& B; 5)Av B; 8)(Av B);
3) A& B; 6) Av B; 9)(A & B).

6. PaccmoTpuTe rpeficTaBIeHHEIE HA PUCYHKE BJIeKTPUYEeCKIEe CXEMBI:

s( [ L0 )(0]e

(D—] ()
o —/

Ha Hux m3o0pa’keHbl U3BECTHLIE BAM U3 Kypca (pU3UKH mapajljieIbHoe
U IIocJIeoBaTeJIbHOE COeAUHEeHUs IepeKJmouareseii. B mepBom ciyuae,
4TODOBI JIAMIIOYKA 3aropejiach, JOJIKHBI ObITH BKJIIOUEHBI 00a IIepeKJIda-
Tenda. Bo BTopoM ciriydae gocTaTouyHo, 4TOOBI OBl BKJIIOYEH OAUH U3 Iepe-
kJrouaresieit. [TonerraiiTech CaMOCTOATENIBHO IPOBECTH aHATOTHIO MEKIY
3JIEMEHTaMHU 3JIEKTPUUYECKHUX CXeM M 00'beKTaMU 1 onepanusaMu ajare0pol
JIOTUKU:
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OJIeKTpUYECKasa cXeMa Aure6pa goruxu
RER - e

ITepexniouaresnsn

Ilepekstouarenb BKIIOUER

i
]
1
|
{
|
|
]

ITepekJrouaTe)ib BHIKJIIOYEH

Hoc.neuona'renbnoe coejuHeHne nepelcmoqa're.neﬁ

ITapannensHoe coeuHEeHME EePEeKIOUaTE e

7.

Hexotoprriii cermenT cetnt MuTepHeT cocTtout us 1000 caittos. Ilo-
HCKOBBIA cepBep B aBTOMATHYECKOM DPe’yKIMe COCTABUJI TabymIly
KJIIOYEBBIX CJIOB JJ1s1 CAaHTOB 3TOr0 cermeHTa. Bor eé dpparment:

Kiaiouenoe c10B0

e —————— e

3.

KoauuecTBo cal'i'ron, AJIA KOTOPBIX JaHHOEe CJI0BO
ABJAACTCH KJIHYEeBbIM

—

COMUKH 250

B ) o eey
Mewemocst | 200 :
Ty A 500 :

10.

ITo 3anmpocy comuku & rymmnu 6eL1o Haigeno 0 caiiTos, 1o 3anpocy
comuKu & meueHocubl — 20 caiiToB, a o 3ampocy MedeHOCUb! &
rynnou — 10 caiiTos.

CKOJIBKO caiiToB 6yZeT HaieHo 0 3aIpocy COMHUKH | ME4EeHOCIIHI |
rynou?

JJisi CKOJIBKUX CaliTOB pacCMaTPHUBaeMOro cerMeHTa JIOYKHO BBICKa-
3piBauue «Comurku — Kawueaoe cno6o caiima UJIH meuernocyvt —
Kaouesoe cio6o caiima HJIH zynnu — Karyes0e c060 caiima»?
ITocTpoiiTe TaGIUIIBI ICTUHHOCTH AJIA CIEAYIOIIHUX JIOTHUYECKHUX BbI-
PaKeHun:

1) B& (A v B);

2) A & (B v B);

3)A&(AvBvQ);

4)Av BvC.

ITpoBepuTe HOKa3aTeJ bCTBO PACCMOTPEHHBIX B maparpade Jiorudec-
KHX 3a8KOHOB C IIOMOIIBI0 TabJIUIL MICTUHHOCTH.

JlaHbI TPHM YHCIa B JECATUYHOM cucTeMe cunciaenusa: A =23, B=19,
C = 26. IlepeeauTte A, B u C B JBOUUHYIO CUCTEMY CUMCJICHUA U BbBI-
IIOJIHUTE NOpaspAgHo Jjorudeckue onepanuu (A v B) & C. Orser
HaiiTe B IECATUYHOMN CUCTEME CUMCIICHHU .




11.

12.

13.

14.

15.

R avans TIAUOC K IAC
\ av

Haiigure 3HaueHNsA BHIPAXKEHUI:
1)AvI1)v(1v0);
2)(1vOo)yv1)vly
3)(0&1)&1;
4)1&(1&1)&1;
5)((1v0)&(1&1)& OV 1);
6)(1&1)v0)&(0v 1)

T ((0&0)vO0)&(1v1)
8)(Av1)v(BvO);
N((1&A)V(B&O)VI;

10)1v A &O.

Haiigure 3HaueHMe JiornyecKoro BbIpaxkeHUs (X< 3)& (X< 2) piasa
YKa3aHHBLIX 3HAUeHU unciaa X :

1 2)2 3)3 4) 4

Ilycte A = «Ilepsas 6yrxea umenu — zaacHasa», B = «demeépmas
Oykxea umenu cozsacHas» . Haligure 3HaueHHne JOrHYeCKOro BHIpA-
JKeHUusa A v B [0Jis CJIenyInIuX UMEH:

1) EJIEHA 2) BAINM 3) AHTOH 4) PEIIOP

Pasbupaerca geno Ioxona, Bpayna u Cmura. sBecTHO, YTO OLMH
U3 HUX HAEJ 1 yTaua Kjaaja. Ha cieacTBuu KajXkKabIil U3 11003peBa-
€MBbIX C/1eJ1aJ1 JBA 3asIBJICHUSA:

Cvmurt: «f He menan sroro. BpayHs cnesal 3To».

JI>xoH: « BpayH He BuHOBeH. CMUT ClIesiaJ 9To» .

Bpayn: «5 e genan sroro. [I3K0H He IeJaj 3TOTO» .

Cyn yCTaHOBUJI, UTO OAUH M3 HUX ABAMKIBI COJITAJ, JPYIOM ABaK AbI
CKasaJ npasiy, TPETHI OQWH pa3 COJIrajl, OOUH pa3 cKasaJj IpaBay.
KT0 13 nogo3peBaeMbIX NOIKeH OLITh OIpaBoaH?

Aunéuma, Bops u 'puina HamIM B 3eMJIe CTapUHHBIN cocyn. Paccmar-
pUBasd YAUBHUTEJIhHYIO HAXOOKY, KaXIblil BHICKa3aJl II0 ABa IIPeAIo-
JIOJKEH M

1) Anermra: «3To cocy/; rpeuYeCcKuii 1 UBTOTOBJIEH B V BEKE».

2) Bops: «3To cocyn GuHUKUICKUI U usrorosJieH B 111 Beke».

3) I'puiua: «3To cocyn He rpeyecKuil 1 u3rotosjeH B IV Beke».
VYuuTens HCTOPUU CKa3aJ pebsaTaM, 4TO KarKJAbIW U3 HUX IIPaB TOJb-
KO B OJTHOM M3 JBYX IIPEAIIOJOKeHuil. '1e u B KaKOM BeKe N3TrOTOB-
JIeH cocyn?



AnemMeHTbi anredpbl IOrNkKn

16. BrisicuuTe, KaKOW CHUIHAJ JOJXKEH ObITH HA BBLIXOJE 3JIEKTPOHHOM Q
CXEeMBbI ITPH KaXXJO0M BO3MOXXHOM Habope curHaJioB Ha Bxogmax. Co-
cTaBbTe TabaMIly paboThl cxeMbl. KaKMM JIOTHYeCKUM BBIparKeHuEM
onuckIBaeTcs cxema?

N/
m
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Nnaea 1. Maremarn4eckme oCHOBbI MHPOPMaTHKN

>TOBbIe 3a4aHuna AN CaMOKOHTpONsA

COBOKYIIHOCTh 3HAKOB, IIPY IIOMOIIM KOTOPbIX 3aIlIMChIBAIOTCH YHC-
Jla, Ha3bIBAETCSI:

a) cucTeMoO¥ CUMCJIEHUS

0) nudpamu cuCTEeMbI CUNCICHU S

B) as1)aBUTOM CUCTEMBI CUUCICHUA

I') OCHOBaHMEM CHUCTEMbI CUMCIIEHU S

Yemy paBeH pe3yJIbTAT CJIOMKEHUS ABYX YMCEJ, 3allMCAHHBIX PHUM-
ckumu nugpamu: MCM + LXVIII?

a) 1168

0) 1968

B) 2168

r) 1153

Yucso 301011 MoskeT CyIIeCTBOBATH B CUCTEMAaX CUMCJIEHUSA C OCHO-
BaHUSAMU:

a)2u 10

6)4u3

B)4u8

r2u4

. [IBonuHoe uyncao 100110 B mecssTUUHOM CHCTEME CUMCJICHUS 3AIM-

CBIBAETCA KaK:

a) 36

6) 38

B) 37

r) 46

B knacce 110010,% nesouex u 1010, manmpunkos. CKOMBKO yueHH-
KOB B Kjacce?



TecToBble 3apaHNa ANA CAMOKOHTPONSA I8 :

10.

11.

a) 10

6) 20

B) 30

r) 40

Ckonpko mudp 1 B BOMYHOM IPEACTABIEHUH NECATHUUYHOIO YHCIa
15?7 0
a)l

0) 2

B) 3

r)4

Yemy paBeH pe3yJsbTat cioxenus uncen 110, 1 124? O
a) 610

6) 10,0

B) 10000,

r)17g

HAueiika maMATH KOMIIBIOTEPA COCTOUT U3 OJHOPOIHBIX 3JIEMEHTOB,
Ha3bIBAEMBIX:

a) Komamu

0) paspagamu

B) nudpamu

r) KoadpuimeHTaMu

KosinyecTBO paspsamiosB, saHMMAEMbIX IByXO0AMTOBBIM YHCJIOM, PaB-
HO:

a)8

0) 16

B) 32

r) 64

B 3HakoBbIl pa3paa AYEKH A4 OTPULATEIbHBIX YHUCEJ 3aHOCUTCH
a) +

0) —

B) O

Nl

BeiecTBeHHbIe UnCIIa IIPEeACTABIAIOTCA B KOMIILIOTEPE B:

a) ecTecTBeHHO (hopMme

0) pas3BEépHYTOI1 (hopme

B) HOpPMAJILHOIT (pOpMe C HOPMAaJIU30BaHHON MaHTHCCOH
r) BuZe OOLIKHOBEHHOU Apo0u




12,

13.

14.

15.

16.

B nasa 1. MaremaTtuieckue 0CHOBbI MHPOPMATHKN

Kaxoe npegnoxeHue He SBJIAETCSA BhICKasblBaHUEM ?

a) Hukakas npuurHa He U3BUHSIET HEBEKJINBOCTD

6) O6s3aTEIPHO CTAHDb OTJINYHHUKOM

B) Pykonucu ne ropsir
r)1011,=1-2°+0-2°+1-2'+1-2°

Kakoe BLICKa3BIBAHUE ABIIAETCH JTOMXHBIM?

a) 3HaxkoM v o6o3HauaeTcs Jiornueckas onepauus UJIN

0) Jloruueckyio onepanuio UJIW nHaue HAa3bIBAIOT JIOTUYECKUM CJIO-
JKeHUeM

B) [IM3BIOHKIINIO NHAYUE HA3LIBAIOT JIOTMUYECKUM CJIOXKEHUEM

r) 3HaKOM Vv 0003HaYaeTCH JIOTUYECKAs OMeParusa KOHbIOHKI[UA
JIJ1s1 KaKOoro U3 yKasaHHBIX 3HaueHUH uncyga X UCTUHHO BBICKA3LI-
BaHme (X <H)Vv(X<3)) A (X <2)v(X<1))?

a)l

6) 2

B) 3

r4

JIJI.H KaKoI'o CMMBOJIBHOI'O BhIPDaXX€HHUA BEPDHO BbICKa3bIBaHHE!

«HE (ITepsas 6yksa coznacuasn) H HE (Bmopas 6ykea znacnas)»?
a) abcde

0) becade

B) babas

r) cabab

HexkoTopsrit cermenT cetut UuTepHeT cocrout u3 1000 caitroB. ITo-

WCKOBBII CepBEp B aBTOMATHUYECKOM peXKUMe COCTABUJ TabJULLy
KJIFOUeBBIX CJIOB JIJ1sT CAUTOB 3TOT'0 cerMeHTa. BoT e€ h)parmMeHT:

St 96D

l KosmuecTBo caiiTos, I KOTOPBIX JaHHOE
CJIOBO ABJACTCA KIIHOUEBbIM

Kiouesoe cJjioBo

— ——

PR e

| CKaHep | 200
? MIPpUHTED [ 250

| MOHUTOD 450

PRSP ——

CKoOTBKO caiiToB Oy/eT HaiiZleHo 1o 3arpocy NpUHTEP | cKaHep | Mo-
HUTOD, €CJIU MO0 3anpocy NPUHTEp | ckaHep 6bL10 Hatimeno 450 caii-
TOB, 110 3anipocy npuHTep & MmoHutop — 40, a mo 3anpocy ckasep &
moHUTOP — 507?



17.

18.

19.

TecTOBbIE 3agaHng A4NA CaMOKOHTPONA

a) 900

0) 540

B) 460

r) 810

Kaxomy JlornyecKoMy BLIPAYKEHUIO COOTBETCTBYET CJIeNYIoIasi Tab-
JINI@ UICTUHHOCTH ?

A B | F
USRS — T'_ﬁ
0o | 0 1
N EEE
1 | 0
| 1] |
111 0
a)A&B
6)Av B
B) A&B
r)A&B

Korpma ciiomajicsi KOMIIbIOTED, €ro X03sinH cKasaJj: «OnepaTuBHas
IaMAaTh He MOrJia BBIATU M3 cTpos». ChIH X03dAHHA KOMIbIOTEpAa
IIPEATIOJIOYKUI, UTO CrOpesI IPoIleccop, a MECTKUI TUCK UCITPaBeH.
IMpuniegmuii crieuajaucT 110 ob6CayKHUBaHUIO CKa3ajl, uTo, CKopee
BCEro, C IIPOIECCOPOM BCE B MOPSIIKE, a OllepaTHBHASA IaMATHL HEUC-
npaBHa. B peaysbTaTe 0Ka3aJyioch, YTO IBOE U3 HUX CKa3aJu BCE Bep-
HO, a TpeTuil — BCE HeBepHO. UTo 2Ke ciomaiocsh?

a) onepaTUBHAS HAMSATh

0) mponieccop

B) BUHUYECTED

I') IPOIECCOP U ONepaTUBHAS [TaMSATh

Ha mepekpécTKe NMPOU3OUIIO AOPOXKHO-TPAHCIOPTHOE IIPOMCLIECT-
BUEe, B KOTOPOM y4acTBOBaJU aBToOyC (A), rpy3oBukK ('), JIETKOBOH
aBToMOOuUJE (JI) u mapmpyTHoe Takcu (M). CBuaeTesin NpouCIIeCT-
BUSA JAJIU cJenyiolnue rmokasanusa. [lepBouIil cBUAETENb CUNTAT, UTO
IEepPBBIM Ha IIEPCKPECTOK BbIeXajl aBTOOYC, a MAapPIIPYTHOE TaKCHU
ObL710 BTOPHIM. [[pyroil cBugeressb moJjaraj, uTo IIOCJHeSHUM Ha Iie-
PEKPECTOK BblexaJ JIETKOBOM aBTOMOOWJIb, a BTOPBIM OBLI TPy30-
BUK. TpeTuil cBUIETENIh YBEPSAJ, UYTO aBTOOYC BhIeXaJl Ha epeKpec-
TOK BTOPBIM, a CJIEIOM 3a HUM — JIETKOBOI1 aBTOMOOMJIb. B pe3yiib-
TaTe OKAasajioCh, YTO KAXKABIA M3 cBUAeTeJiedl OB IMPaB TONLKO B
'OOHOM U3 CBOMIX yTBepIKAeHNIi. B KaKoM IopsaAKe BbIeXayid Malllu-

v

v



20.

emMarTunyeckue ocHoBbl MHpOpPMaTUKU

HBI Ha mepekpécTtoxk? B BapuaHTax OTBETOB IepeUYNCIE€HBI NOIAPAL
6e3 mpobesioB mepBble OYKBBI Ha3BaHUI TPAaHCHOPTHBLIX CPEJCTB B
NOPSIIKE UX BbIe3a Ha NEePEeKPECTOK.

a) AMJIT
6) ATJIM
B) TJTIMA
r) MJIT A
Kakoe Jioruueckoe BuIpakeHue COOTBETCTBYET CJIenyIolei cxeme?
A &
(o F
B 1 ¢

a)A&B
6)AvB
B)A&B
rVA&B




Naepa 2
MOAOEJIMPOBAHMUE N DOPMAJTU3ALLNGA

§2.1

MOAGHMpOBaHMe KakKk metTod no3HaHunsg

KiroueBsre cioBa:
e MoJeJsb
e MogeJsIMpOBaHUE
e IieJIb MOJEJINDOBAHUA
e HaTypHad (MaTepuajbHAas) MOJEJIb
e NH(OpMaIMOHHAA MOJENb
e (dopmanusanusa
e KJjaccudpuKanusa vHHOPMAITMOHHBEIX MOAeIeN

2.1.1. Mogenun n moaenuposaHue

YenoBeK CTPEMUTCH MO3HATH OOBEKTHI (IPEeAMETHI, IIPOLECCHI, SBJIE-
HUA) OKPYIKaIOIero Mmupa, T. €. HIOHATh, KAK YCTPOeH KOHKPETHBIH 00'b-
€KT, KaKOBBl €r'0 CTPYKTypa, OCHOBHBIE CBOMCTBa, 3aKOHBI PasBUTHUA U
B3aMMOJENCTBUA C APYyruMu o0'beKTaMu. [[J1s pelreHnss MHOTUX IIPAKTH-
YeCKHUX 33/ia4 Ba’XHO 3HAT:

® KaK U3MEHATCS IPU3HAKU 00'beKTa IIPU OIIPeeIEHHOM BO3eICTBUH Ha
Hero CO CTOPOHKI APYTUX 00BeKTOB («YTO OymeT, eCin...?»);

e KaKoOe HaJo IPOM3BECTHU BO3JeiiCTBHE Ha 00'bEKT, YTOOBI UBMEHUTH €T0
IPU3HAKU B COOTBETCTBUU ¢ HOBHIMHU TpeboBaHuAMU («Kak cumenarts,
YTOOHI...?»);

e KaKoOe COUeTaHHE CBOMCTB 00'beKTa SBJIAETCA HAUJIYYIINM B 3aJaHHBIX
ycenoBuax («Kak coenarts gyurie? »).

OnHVM U3 METOLOB MO3HAHNA 00'bEKTOB OKPYIKAIOI[er0 MUpPa SABJIAETCSA
MOJeJINPOBaHNE, COCTOSIEEe B CO3LAaHUU U KCCJIEMOBAHUM YIPOHIEHHBIX
3aMeHHuTeJell pealbHBIX 00BbeKTOB. O0heKT-3aMeHUTEeNb NPUHATO Ha3bl-



" naea 2. MogenupoeaHue n popmannsauus

BaThb MOJEJIbIO0, a I/ICXO,Z[HbeI OOLEeKT — IPOTOTHUIIOM HJIM OPUI'MHAJIOM.
ITpumeps! Mozesneil npuBeAeHb! HA puc. 2.1.

Puc. 2.1. Ilpumepsl Mogenei

K cosgasuio momesieil npuberaioT, KOrja NCCIeyeMblii OObeKT CIIMIII-
koM BesuK (CosHeuHasi cucTeMa) MM CJAMIIKOM MaJ (aToM), KOrJa Ipo-
Iecc IIpoTeKaeT oueHb ObIcTpo (DepepaboTKa TOIJIMBA B BUraTese BHYT-
PEHHero cropaHus) WX OYeHb MeJJIeHHO (reoJiormyeckKue IPOIlecCHI),
KOTZla MCcJle[JoBaHNe OO'EKTAa MOYKET OKA3aThCs OHNACHBIM JIJI1 OKPY a0~
mux (ATOMHBIN B3pLIB), IPUBECTH K Pa3pyIIeHHIO ero caMoro (IIpoBepKa
celiICMMYeCKNX CBOMCTB BBICOTHOTO 3/JaHUS) UM KOTJAA CO3JaHue peallb-
HOT'0 00'bEKTAa OY€HBb AOPOIo (HOBOE apXUTEKTYPHOE PEIlleHUe) U T. J.

Mogenp He sIBJISETCS TOYHOM Komuell 00'beKTa-opuruHaja: oOHa oTpa-
»KaeT TOJIbKO YacTh ero CBOMICTB, OTHOIIEHU! U 0COOEHHOCTEN MOoBeeHUA.




MO.lleﬂMpOBaHMe KakKk metTo4 no3HaHna

Yem OoJibllle IPU3HAKOB OOBEKTa OTPa'kaeT MOJeJb, TeM OHa IIOJHee.
OnHakoO OTpasuTh B MOJEJM BCE HNPUBHAKH OOBLCKTA-OPUTrHHAJA HEBO3-
MOJXKHO, a Jallle BCero u He Hy»KHO. [Ipu3HaKu 060'beKTa-opuruHaia, KoTo-
pble IOJKHBI ObLITH BOCIIPOM3BENEHLI B MOJIEJIH, OIPEAENSTIOTCS IEJIbI0
MOJeJMPOBAHUA — Has3HadyeHHeM OyayIied MoAeju. OTU IPHU3HAKHU Ha-
3BIBAIOTCA CYIECTBEHHBIMU [IJI HAHHOM MOAESU C TOUYKU 3PEHUS eI
MOJEeJIMPOBAHUS.

MNopymanTe, kakue npusHaku obbekTa «Teatp» OyayT CyueCTBEHHbIMU Mpu
CO30aHUM €ro MoAenu € To4KU 3peHust: 1) CTpoUTeNnbHOM KOMMNaHnm, 3aHUMalo-
Lencst Bo3BeAeHneM 3aaHus Teatpa; 2) pexumccépa, roToBsLwero nocTtaHoBKy
HOBOro cnektakns; 3) kaccupa, npogatoLiero 6mneTsl; 4) 3putens, cobupatoLe-
rocsi NnoceTuUTb NpeacTaBieHme.

Mopenb — 3TO HOBbI O6BLEKT, KOTOPLIV OTpaxaeT CyLUECTBEHHbIE C TOHKU
3peHns uenn MOOENNPOBaHUSA NpPU3HaKkM U3y4aemMoro npeanmeTta, npouecca
N IBNEHUS.

MopaenupoBaHue — meTon NO3HaAHWA, 3aKNOYALWWACA B CO30aHUN U UC-
cnepoBaHUM MOOENEN.

ITockosibKy sir06asi MOZeJb BCErga OTPAaKaeT TOJIBKO YacTb IIPUSHAKOB
OpUTHHAaJa, MOYKHO CO3JlaBaTh U HCIOJIb30BaTh PasHble MOJEJIM ONHOIO U
TOrO Ke obbekTa. Hampumep: Msiu MOYKeT BOCHPOU3BECTU TOJIBKO OJHO
CBOMCTBO 3eMIu — e€ (hOpMy, OOBIUHBIH IVIO0YC OTPaYKaeT eIé pacloJioxKe-
HUEe MAaTEePHKOB, a IJIo0yc, BXOAAIIUNI B cocTaB gelicTByroieit mogenu Cout-
HEYHOM CHCTEMBI, — €ILI[€ ¥ TPAEeKTOPHIO ABIIKEeHMsI 3eMan BOKpyT CosrHia.

OTpasuTh B MOJEeJIM IPU3HAKY OPUTUHAIAa MOXKHO PasHbIMU CIIOCOOaMU.

Bo-nnepBBIX, IpHU3HAKU MOYXHO CKOIIMPOBaTh, BOCTIPpOoU3BecTU. TaKyio
MOJleJIb Ha3bIBAaIOT HATYpPHOU (MartepuaibHOM). [IpuMepaMm HaTypPHBIX
Mopesiel ABJIAITCA MYJIAXKY 1 MaKeThbl — YMEHBIIIeHHbIe NN YBEJINUYEH-
Hble KOIIMM, BOCIIPOU3BOAAIINE BHEIIHUUN BUJ MOAEJIHUPYEMOro o0beKTa
(rnobyc), ero cTpyKTypy (Momens COJIHEYHOM CHUCTEMbI) UJIHM IIOBELEHUE
(pagmoynpaBJisieMasi MOJeJIb AaBTOMOOUJIs).

Bo-BTOpBIX, mpU3HaKy OPUrHHAJIA MOYKHO OIMKCAThH HAa OJHOM U3 A3bI-
KOB KOAWPOBaHUSA WH(POPMAIIHN — OATh CJIOBECHOE OIMCaHUe, IPUBECTH
(hopMyy, CXeMy MW YepTexK U T. A. Takyio Moaesib Ha3bIlBalOT HH(GpopMa-
MOHHON. B ganpHelieMm Mbl OyzeM paccMaTpuBaTh MMEHHO HH(poOpMa-
IMOHHBbIE MOJEJIU.

NndopmaunonHas mogersnb — onvcaHne obbekTa-opurnHana Ha ogHOM U3
A3bIKOB KOAWPOBaHWMA MHOPpMaLNN.




T

nasa 2. MogenuposaHune n opmannsayun

Tanbl NOCTPoeHUs nHpopmMaunoHHOn moaenmu

JIo6as Mozenb CTPOUTCS AJsi pellleHus HeKoTopou 3amauu. [loctpoe-
HUe HHQ)OpMaLlHOHHOI‘;I MOJeJIM HAUYUHaeTCs ¢ aHaJIiu3a yCJI0oBuA 3TOH 3a-
Jadu, BHIPAXKEHHOTO Ha eCTeCTBEHHOM fA3bIKe (puc. 2.2).

B pesysbrare aHaiusa yCaoBUA 3aa4Yd OlPeAeseTcs O0beKT MOLeIH-
POBaHUA U 11eJIb MOAEeJINPOBaHUSA.

Ilocuie otipefesieHUs eI MO IMPOBAHNSA B 00BEKTE MOJEJINPOBaHU A
BBLIJEJISIIOTCH CBOMCTBA, OCHOBHBLIC YACTH U CBA3H MEYKAY HUMHU, CYII€CT-
BeHHBIE C TOYKM 3PEeHHUs] UMEeHHO 3Toil menu. IIpu sTom KOMKHO OBITH
YETKO OIIPEJEJIEHO, YTO AaHO (KaKVe UCXOLHble JaHHble H3BeCTHBI, KaK1e
JTaHHBIE JOITYCTUMBLI) U UTO TpebyeTcsa HAUTH B pellaeMoin 3azaue. Taxixe
OJIPKHBI OBITh YKa3aHbI CBSA3U MEXKY UCXOJHBIMHU JaHHBIMU U pe3yJibTa-
TaMU.

CreayoluM 5TAlIOM IOCTPOEHUS WH(OPMAIMOHHON MOJIe Iy sBJISeT-
cA dopMasmsanus — peacTaB/ieHne BBISBJIEHHBIX CBA3eil M BBIJEJIeH-
HBIX CYIIEeCTBEHHLIX IIPHU3HAKOB 061>e1c'ra MOAEJIMPOBaHUA B HeROTOPOﬁ
(opme (cnoBecHOe ommcaHue, TabJIHIlA, PUCYHOK, CXeMa, UYePTEXK, (Gop-
MYyJia, QJIropuTM, KOMIObXOTEPDHadA nIporpaMmMa 1 T. lI.).

dopmanusauma — 370 3aMeHa peasibHoro o6bekTa ero GpopmasnbHbIM Onu-

caHuem, T. e. ero MHGOPMALMOHHON MOLENbIO.

PeanbHbii n CyuiecTBeHHblE BopMAN3aLIIAR NHgpopmaumoHHas
o6beKkT npu3Hakn Mopaernb

Puc. 2.2. 3rane! cozranus HGOPMALOHHON MOJE N

IIpumep. YueHUK 9 Kjacca K YPOKY JJUTEPATYDPHI JOJYKEeH BbIYUUTh Ha-
U3YCTh TPHU IIepBble cTPOMbI IepBoi riaBbl pomaHa A. C. Ilymkuza
«EBrenuii Onerun», cogepxaiue 42 crpokn. CKOJILKO eMy noTpebyeTcst
BpeMEeHH Ha BHIIOJIHEHME 3TOT0 3aJJaHUs, €CJH IIEPBYIO CTPOKY OH MOYKeT
3aIIOMHUTE 3a b CeKYHJ, a Ha 3allOMUHAHVE KaXKIOM CJIeyIollell CTPOKH
eMy TpeOyercsa Bpemenu Ha 10 cekyupm GomnbIlle, ueM Ha 3allOMHHaHUe
npenbInyIei CTPOKK ?

B manHOM ciiyuyae 00'b€KTOM MOZEJHUPOBAHUS ABJISETCS IIPOIECC 3aro-
MUHAHUA CTHXOTBOPEHUS YUEHUKOM; IeJIb MOJEJIHMPOBAHUI COCTOUT B
TOM, YTOOBI IOJYUUTH (GOPMYJy JJsi pacuéra BpeMeHU, HeoOXOIUMOTo
YYEHUKY IJIA 3ay4YMBaHUA CTUXOTBOPEHUA.

C TOUKHU 3peHUsA IeIM MOJEeJIMPOBAHUSA, CYIIIeCTBCHHON SABIAETCA cJie-
IyoIas HHPOPpMAILUsA: BpeMsl 3allOMUHAHNA [IepBOil cTpoKU (5 CeKyHI);
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pasHUIla BO BPEMEHU 3AIIOMUHAHUS OUEPEeJHON U INpeblayIlieil CTPOK
(10 cexyHI); KOJHMYECTBO CTPOK, IOJJIEKAIUX 3alloMUHaHuio (42 cTpo-
KH). 9TO UCXOAHBbIE JaHHbIe. Pe3ysbTaToM sBJAETCA BpeMs, HeoOXOomu-
MOe JUISl 3ayYuBaHU A BceX 42 CTPOK (hparmMenTa poMaHa.

Tak Kak BpeMs AJ1 3ay4YUBAHUA KaXKJA0H CTPOKHU, HAYUHAs CO BTOPOII,
mojyyaeTcs NOOaBJIEHUEM KO BpeMeHU, TpebyeMoMy HJif 3ayYUBaHUS
Ilpe- OBIAYINEH CTPOKM, IMOCTOAHHOTO YHCJA, TO MOYHO T'OBOPUTH 00
apuhMeTU4YeCKOI IPOrPeCCHUm:

5,15, 25, 35, ...

IlepBBIM YJIeHOM 9TOH NIPOrPECCHHU SABJAETCHA @, = 5, Pa3HOCTb IPO-
rpeccun d = 10, yuciio 4IeHOB mporpeccuu n = 42.

W3 kypca anreOpbl n3BecTHa (hopMyJia JJIsS BBIYHUCIEHUS CYMMBI 71 Ilep-
BBIX YJIEHOB apu(pMeTH4eCKO MpOrpecCHu:

2a, +d(n-1)
,=————n.
2
O1a dopmyna 1 ABNSETCA MCKOMOM nHdopMaunoHHOW mopaenbto. C eé no-

MOLWbIO CaMOCTOATESIbHO BbIHNCIINTE BPEMS, Heobxoaonmoe YHEHUKY 017 3ay4n-
BaHNA CTUXOTBOPEHUA.

S

HudopMmanuoHHbIe MOAEIINA CYIIECTBYIOT OTAEJIBHO OT 00'beKTOB Moje-
JIUPOBaHMSA M MOTYT IOABeprarbcs obpaboTKke He3aBUCHMO oT Hux. Ilo-
CTPOUB UH(POPMAITMOHHYI MOJEJNb, YEJIOBEK HCIIOJIb3yeT €€ BMECTO 00'b-
€KTa-OpUTHHAJA AJIA UCCIeJOBAHUS 3TOT0 00BEKTA, PEIIeHN I IOCTaBJIeH-
HOH 3ama4yu.

Mo appecy http://earth.google.com/intl/ru/ pa3mMeLeHo npunoxeHue
«Google MnaHeta 3emna», npegocTasnaowee BO3SMOXHOCTb MyTELLECTBOBATb
no Haluewn nnaHeTe, He BCTagas C kpecna. AT0 TPEXMepPHas MoAerb nNnaHeTsl, ne-
pemMeLanch N0 KOTOPOW Bbl MOXETE: NpOCMaTpuBaTh CryTHUKOBbIE poTorpadum
3EeMHOW NOBEPXHOCTW; OCMarpuBaTb FrOPoAa, OTAENbHbIE 34aHUst U BCEMUPHO
M3BECTHbIE LOCTONPUMEYATENbHOCTU B TPEXMEPHOM U30BpaxXeHuu; Uccnepo-
BaTb OTAANEHHBIE ranakTUKM, CO3BE3ANS U NAHEeTbl; COBEPLUATb NyTewecTBus B
npownoe n 1. 4.

2.1.3. Knaccundpukaums nHPopmMaLMOoHHbIX Moaenen

CyiecTByeT MHOXKECTBO BApHAHTOB KJacCU(PUKaAIUM HHMOPMAIIUOH-
HBIX MoJeJeii. PaccMOTpHUM HEKOTOPBIEe U3 HUX.

Ecuu B3saTh 32 0OCHOBY KJaccudHKauy IpeIMeTHYIO 00J1aCThb, TO MO~
HO BBIZIEJIUTH (pu3HUecKUe, SKOJIOTHYecKue, SKOHOMHUYECKHe, COIOJIOTH-
YyecKue U Ipyrue MOJe I .
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B 3aBucumocTH oT yuéra paKkTOpa BpeMeHU BBLAENAIOT JUHAMUYEeCKHe
(13MeHAIINEeCs C TeYeHEeM BpeMEeH!) 1 cTaTudecKye (He H3MeHsAoIre-
CA C TeUeHUEeM BPEMEHH) MOJEeJIH.

B 3aBucumocTu or (popmbl mpencraBieHus uHPOpManuu 06 obbeKTe
MOJeJUpPOBaHUA DPa3NnNyaloT 3HaKoBble, 00pasHble U CMellaHHble (00pa3-
HO-3HAKOBbI€) BUABI MH(POPMAIIUOHHBIX MOIeJIek.

3HakKoBbIe HMH(POPMAIIMOHHBIE MOJEJIN CTPOSATCH C HCIOJb30BAHHEM
Pa3JIUYHBIX eCTEeCTBEHHBIX M (hOpMaJLHBIX A3BIKOB (3HAKOBBIX CHCTEM).
3uakKoBasi mH(OPMaIMOHHAA MOJEJbh MOXKeT OBITh PEACTaBIeHa B (hopMe
TEKCTa Ha eCTECTBEHHOM sI3BIKE WJIM TPpOrpaMMBbl Ha fA3bIKe IIPOrpaMMU-
poBaHUHA, B Bujie GOPMYJIBI U T. 1.

O6pasgebie WH(POPMANUOHHBIE MOJLeNu (PUCYHKH, oTorpaduu ¥ IOp.)
NpelCcTaBIAIOT cob0ii 3puTeIbHBIE 00pasbl 00LEKTOB, 3a(hUKCUPOBAHHLBIE
Ha KaKoM-J1ubo HocuTesie mHpOpMAIIHH.

B cmemanubix MHGOPMALMOHHBIX MOJAEJAX COUETAIOTCA oOpasHble U
3HAKOBLIE 3JIeMeHTHI. IIprMepaMu CMCIIAHHBIX HHOOPMALMOHHBIX MOJE-
Jef MOTryT CJHYXXHUTh reorpadguueckme KapTbl, 'padUKU, JUATPAMMBI U
np. Bo Bcex aTux Mozensax HCIONIbB3YIOTCA OJHOBPEMEHHO U rpadyudecKue
3JIEMEeHTHI, 1 3HAKH.

CAMOE IN'MABHOE

Mopenp — 3TO HOBBIT 00'HEKT, KOTODHIH OTPAXKaeT CylieCTBEHHBIE C
TOYKH 3PEHUs IEeNN MOJEeNTHPOBAHUS NPHU3HAKHN M3yuaeMOro mpeaMera,
npoIlecca UIHU sIBJIeHUS.

MopenupoBanue — MeTOJ, TO3HAHUA, 3aKJIIOYAOIIUICA B CO3NaHUN U
ucclieJOBAHUU MOJeJet.

Hens momenupoBanusi (HazsHaueHHe OyAyIIell MoIeyiu) oIlpefessieT
IIPpU3HAKH 06'LeKTa'0pHI‘HHaJIa, KOTODBIE OOJIMKHbI OBITE BOCIIPDOM3BEIEHEI
B MOJIE€JIU.

Pagnuuaror HaTypHBIE U HHPOpPMannoHHbIe Mofenu. HaTtypHsie mope-
JIM — peaJIbHBIE IPEIMETHI, B YMEHBIIIeHHOM HJIM YBEJINYeHHOM BUJE€ BOC-
IIPOU3BOASAIINE BHEITHUI BUJ, CTPYKTYPY WUJIU IOBeJeHNe MoLeaupyeMo-
ro o6bexra. UugopManuoHHbIe MOJEJIN — OIMMCAaHUs OOBCKTa-OpUTIHHA-
Jia Ha OJJHOM U3 A3LIKOB KOAUPOBAHUS NH(POPMAIIHH .

dopmaauszanusa — IIPOIECC 3aMeHbI PeaJbHOro 065eKTa ero GopMasib-
HBIM OIIMCAHUEM, T. €. ero HH(OPMAIMIOHHON MOJEIbIO.

ITo dhopme mpelcraBieHUsl pas3juYar0T oOpasHble, 3HAKOBLIE U CMe-
maHHble (00pa3HO0-3HAKOBLIE) MH(POPMAIMOHHBIE MOJAEIN.




1.

2.

MonenupOBaHue KaKk MmeTo4 NMO3HaHunA

Bonpochki u 3apaHi

Yro Takoe Moaeab? B KakuxX ciaydasiX HCIOJb3yeTCs MOJeJInpoBa-
Hue?

ITonTBepauTE HA IpUMepax CIIPaBEAJIMBOCTD CJIEAYIOIINX BHICKa3bI-
BAHUIA:

a) OTHOMY O0'bEKTY MOJKET COOTBETCTBOBATH HECKOJBKO MOJIeJIe!;

0) oHa MOAEJL MOM<ET COOTBETCTBOBATE HECKOJBLKUM O0'LEKTaM.

ITpuBeguTe IpHUMEpPHl HATYPHBIX M MHAOOPMAIIMOHHBIX MOJeJIeH.

B npuBeaEHHOM mepeuHe MofeJiell YKaXKUTe Te, KOTOPble MOT'YT C-
TMOJIb30BATHCSA AJIA:

a) IpecTaBJIeHUS 00bEKTOB OKPYIKAIOIIlero Mupas;

0) o0'bsicCHEeHU ST U3BECTHBIX (PAKTOB;

B) [IPOBEPKHU FHUIIOTE3 U MOJYYEHUA HOBBIX 3HAHUMN 00 UCCJIeyeMbIX
o0BbeKTax;

I') IPOrHO3UPOBaHU;

II) yIpaBJieHUs.

Mogenu: makeT 3aCTPOMKH JKHUJIOrO paiioHa; (POTOCHUMKHU JBHMKE-

HUA BO3QYIUIHBIX MAaceC; pacHuCaHUE IBUIKEHHUSA ITOEe3J0B; MOIEIb

MOJIETA CaMOJIETA HOBOM KOHCTPYKIMHU B a3pOSUHAMUUYECKOI Tpyoe;

cxeMa CTPOEHNSA BHYTPEHHUX OPraHOB YeJIOBEKA.

ITpuBenuTe npumep HHPOPMAIMOHHON MOAEJIN:

a) y4eHUKa Ballero KJjacca;

6) urpoxa 6aCKeT6OILHON KOMAHILI;

B) [TIalleHTA BETEPUHADPHOM JIeueOHUIbI;

T') KBAPTUPHI JKUJIOTO JOMA;

I) KHUTHY B OUOJIOTEKE;

e) kacceTsI (OUCKa) CO 3BYKO3anuchio (BUA03aIINChI0);

JK) ropoja.

Onuurure 3Tansl MOCTPOEHUSA HHGOPMAIMOHHON Mogenu. B uém
cyTh 3Tamna popmaansanun?

Ilepeunciure Buabl HHMOPMAIMOHHBIX MOJEJIEH B 3aBUCHMOCTH OT
¢dopMbI IpeacTaBIeHUs nHGoOpMAaIK 00 00'bEKTe MOJAEJINPOBAHUA.
ITpuBenuTe mpyuMepb! HMOPMAITMOHHBIX MOJEJEN KajXJI0ro BUaa.
O3HakoMbTech ¢ 3D-MozensaMu, padMeréHHbBIME B EAUHOI KOJIIEK-
nuun  uudpoBBIX 00pasoBaTeNnbHBIX pecypcoB (www.school-
collection.edu.ru/). K kakomy Kjaaccy Mozeei UX MOKHO OTHECTH ?

W
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2.2

3HaKOBbIE MOodenu

KJrroueBblIe cJ10Ba:
e CJIOBECHBIE MOJIe/IN
e MaTeMaTHUYeCKHe MOIeJu
® KOMNObIOTEPHBIE MOJEU

2.1. CnoBecHble Mmoaenu
CnosecHble MoAeny — 370 ONMCcaHWs NPEOMETOB, SBIEHUIA, COBbLITUIA, NPO-
LIECCOB HA ECTECTBEHHbIX A3bIKAX.

Hanpumep, reInoneHTpUYeCKass MOJENb MUPa, KOTOPYIO TPeIJIOKIT
KonepHUK, CI0BECHO OMUCHIBAJIACH CJAeAYIOIINM 06pa3oM:
e 3eMJisl BpalllaeTcsa BOKPYT cBoei ocu u BOKPyTr CoJrHIA;
e OpPOUTHI BCEX TLTaHET MPOXOoaAsaT BOKPyr CoJiHIIA.

MHOKECTBO CJIOBECHBIX MOJEJIEN COLEPIKHUTCA B BaIIUX HIKOJBHBIX
yueOHUKaX: B y4eOHHKE MCTOPHUU HPEACTABJIECHBLI MOJEIN HCTOPUYECKHX
coObITHIT, B yUeOHUKe reorpaduu — MoJeJu reorpaduyecKux o0BEKTOB

U IIPDUPOJHBIX IMPOIECCOB, B yuYeOHUKE OHOJIOrMU — MOJAEeJH OOBHEKTOB
YKUBOTHOTO ¥ PACTUTEJILHOIO MUpAa.
ITpousBeneHNsA XYAOKECTBEHHOU JIMTEPATYpPhI — 9TO TOXKE€ MOJEJIH,

TaK KaK OHN (DUKCHPYIOT BHHIMAHNE YUTATEJA Ha ONIPEeAeJIEHHBIX CTOPO-
HaX YeJOBEUYECKOH KUSHU. AHaIHUSUPYs JIUTEpaTypHOe MpOHU3BeIeHUe,
BEI BBHIJIEJISIETE B HEM OO'BEKTHI ¥ UX CBOMCTBA, OTHOIIIEHUS MEIKAY Iepos-
MU, CBA3Y MEXJY COOLITUSMU, [IPOBOLUTE MapaJliesid ¢ APYTHUMU IIPOU3-
BesieHUsIMU U T. . CaMoe HemocpeACTBEHHOE OTHOIIEHNEe K IOHSITHIO MO-
JIeJIi UMeeT TaKOM JIUTePaTYyPHLIN KaHp, Kak 6acHsa. CMbICI 3TOrO KaHpa
COCTOUT B IMEpPEHOCEe OTHOIIEHUI MEXKAY JIIOOAbMH Ha OTHOIIEHUS MEXKIY
BBIMBIIIIJIEHHBIMY II€PCOHAXKaMHU, HaIIPUMeP JKUBOTHBIMU.

e e—— - - e el



3HaKoBbIEe MOAOENU

Taxue ocOGEHHOCTY €CTECTBEHHOI'O A3bIKA, KAK MHOIO3HAYHOCTb, UC-
IOJIE30BAHYE CJIOB B IIPSIMOM U II€PEHOCHOM 3HAUEHUU, CHHOHUMUS, OMO-
HUMUA U T. ., OPUJAIOT YEJOBEYECKOMY OOIIEHHIO BbIPDa3NUTEJIbHOCTD,
3MOIIMOHAJIBHOCTh, KDACOYHOCTEL. BMecTe ¢ TeM Hayinume 3TUX 0COOeHHOC-
Tell HesiaeT eCTEeCTBEHHBLIN SA3LIK HEIIPUTOAHBIM IJIs CO3AaHusa mHpopMa-
IIMOHHEBEIX MOfeJiell BO MHOTUX cepax mpodecCHOHATbHON NesATeIbHOCTH
(HampuMep, B CHCTEMAaX «4YeJIOBEK — KOMIIBLIOTED» ).

2.2.2. MatemarTuyeckme moaenv

OCHOBHBIM A3BIKOM HH(I)OpMaIII/IOHHOI‘O MOJAEJIMPDOBAHUA B HayKe fAB-
JIAeTCA A3BIK MaTeMaTUKHU.

UHdopmaumoHHble Moaenu, NoCTPOEHHbIE C UCMOJIb30BaHNEM MaTeMaTUyec-
KUX NOHATUI 1 GOPMYJT, HA3bIBAIOTCA MAaTEMaTUHECKMMMN MOACAMMN.

=

SIspIK MaTeMaTHKU IpejacTaBiafeT cob0il COBOKYITHOCTb MHOJKECTBA
GopMaJIbHBIX A3LIKOB; C HEKOTOPBIMY K3 HUX (ajJrebpandyecKmuM, reOMeT-
PUUYECKUM) BBl IIO3HAKOMUJIMNCH B IIIKOJIEe, APYrHe CMOJXKeTe y3HaTh IIPU
JaJibHelIeM o0yJYeHu .

IIpumep 1. Ha puc. 2.3 npuBeseHa reoMeTpHyecKas MOJEJb SJOKasa-
TeJabCcTBa TeopeMbl Iludaropa. OHa cTosib IpOCTa, UTO JOKAa3aTEJIbCTBO
paBeHCTBa ¢2 = a? + b2 CTAHOBUTCA OYEBUIHBIM.

az

b2

a

Puc. 2.3. 'eomeTpuuecKas MOJesb JOKa3aTeILcTBa Teopembl [Tudaropa

HelicTBUTEIbHO, HAa PUCYHKE IPEJCTABJIEHB! JBa OAUHAKOBBIX KBaJpa-
Ta co cTopoHOo# a + b. Ecau us nioinazeit 5Tux KBaApaTOB BHIUECTH IJIO-
a1 4eThIPEX OOMHAKOBBIX NPAMOYTOJILHBIX TPEYTOJBHUKOB, TO OCTaB-
mvecs ILJIONIa U OOJIPKHEI ObITH paBHBI. HO B mepBOM ciiydyae ocTaBIIascs
IolIanb paBHa c¢2, a Bo BropoM a2 + b2, uro u noxaswisaer Teopemy Ilu-
¢aropa.

31K anreOpb! mO3BoOMsAET (HPOPMATN30BaTh QYHKIIMOHAJIbHBIE 3aBHCH-
MOCTH MEXIYy BeJIMUYMHAMH, 3a¥CaB COOTHOIIEHU S MeX 1y KOJINIeCTBEH-
HBIMU XapPaKTEePUCTUKAMH 00'beKTa MOJEJIUPOBaHUA. B IIIKONIBHOM Kypce

i
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(PUBMKH paccMaTpuBaeTCA MHOT0 (YHKIMOHAJBHBIX 3aBHCUMOCTEH, KO-
TOPpbIE NIPEACTABIAIOT co6oit MaTeMaTUueCKue MOLeJIM M3yUdaeMbIX ABJIC-

HUWI UJIM IIPOILECCOB.

Hpumep 2. 3aBUCHUMOCTD KOOpauHAaTHI TeJia OT BpeMEHU IIPpU IIPAMOJIN-
HEWHOM PaBHOMEDHOM JABUKEHMH UMeeT BUJ:

xX=x,+U,t.

VsmMeHeHne KOOPAVHATHI Tejla X IPH NPAMOJUHEHOM PaBHOYCKODEH-
HOM JIBMKEHVH B JIF000LI MOMEHT BpeMeHHU f BuIpaxkaeTcs (popmMyJIoi:

a,t’
x=xq+ v, t+ *2 .

C nomo1ibio A3bIKa aarebpbl JIOTUKKU CTPOSITCA JIOTHYECKHEe MOJEeJaH —
(opmasindyiorcs (3alIUCHIBAIOTCA B BUAE JIOTMYECKUX BBLIPA*KeHU) MPO-
CThIe M CJIOXKHEIE BLICKA3LIBAHUSI, BEIDAXKEHHBIE HA €CTECTBEHHOM A3BIKE.
ITyrém mocTpoeHUs JIOTUYECKUX MOAeJiel ymaéTcsa pellaTh JIOTUYeCKue
3a7a4u, CoO34aBaTh JOTHYecKUe MOJeJI YCTPOKMCTB U T. A.

IIpumep 3. TpebyeTcsi CIPOEKTHUPOBATE BJIEKTPUYECKYIO Ielb, IIOKa-
3BIBAIOLIYIO UTOT TAMHOTO I'OJIOCOBAHMSA KOMMCCUM B COCTaBe IIpencenaTe-
JIS1 U JBYX DAAOBBIX 4JaeHOB. IIpu rosocoBaHuU «3a» KaKABIHA UJIEeH KO-
MHCCHUH Ha)KuMaeT KHOINKY. IIpenjioyKkeHre CUMTAeTCA MPUHATHIM, €CJIU
YJIeHbl KOMMCCHUU IIPOTOJIOCYIOT 3a HEr0 eINHOIIACHO JINOO ecJIi CBOU I'O-
Joca «3a» OTAAnyT NpeAcenaTesb U OAUH U3 PANOBBIX YJE€HOB KOMHCCHH.
B aTux ciyuasx saropaeTcs JTaMIoyKa.

Pewenue. IlycTs rosocy npejcenaTress COOTBETCTBYET T€PEKJIIOUATEIH
A, rojocam psiIOBHIX wWiIeHOB — nepergwodareau B u C. Torma
FA,B,C)=A&B&CVvA&BVA&C.

YrpocTum mosryueHHoe JIOTUYECKOE BhIparKeH1e:

FA,B,C)=A&B&(Cv1)vVA&C=A&B&1VvVA&C=

=A&BVvA&C=A&(BvVvCQC).

Mp1 nOTyYnIIN JIOTUUECKYIO MO/IeJIb, II03BOJISIOIIYIO IOCTPOUTE CIELY-
IOIIIYIO CXeMY IIPOEKTUPYEeMOM 2JEKTPHUIECKOM enu:

L0 )

b

()

~
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3HakKoBbie Mmoaenwu

. 3. Kon oTe] e maremMmaTnyeckKkmne moanenn

M=orue nporiecchl, TPONCXOAAIINE B OKPYIKAIOIIEM HAac MUDPe, OIIUCHI-
BaIOTCSI OYEHPb CJIOXKHBIMUA MAaTeMaTUYECKHUMU COOTHOIIeHUAMU (ypaBHe-
HUSMY, HEpaBEHCTBaMU, CUCTeMaMU yPaBHeHU N 1 HepaBeHcTB). o osaB-
JIeHUs KOMIIBIOTEPOB, 00JIaJAa0IIUX BBICOKOI CKOPOCTHIO BBHIUMCIEHUH, ¥
YeJIOBEKa He OBLIO BO3MOXXHOCTU IIPOBOJUTEH COOTBETCTBYIOIIME BhIYHCIIE-
HHSsI, Ha CYET « BPYUHYIO» YXOAUJIO OUeHL MHOT'O BPEMEHH.

B HacTosIee BpeMsl caMble CJIOJKHEBIE MaTeMaTUYeCKre MOJeIiv MOT'yT
OBITH peajn30BaHBI! HA KoMIbiOTepe. IIpu 3TOM HCHONB3YIOTCS TaKUe
CpeICcTBa, KaK:

® CHCTEeMBI IPOrPaMMUPOBAHS;

® 3JIEKTPOHHBIE TAOJIUILBI;

¢ cHenuaJIu3upOBaHHbIE MaTeMaTHUYECKHE ITaKeThl ¥ IPOrpaMMHBbIE CpeJ-
CTBa AJIA MOJEJIMPOBAHUTA.

TS e ame e e o - g e

Martemartnyeckne mogenu, peann3oBaHHbIie C MOMOLLBIO CUCTEM NMporpaMmm-
poBaHusA, 3NIEKTPOHHbIX Tabnuy, cneunann3npoBaHHbIX MaremMaTn4eckmx na-
KEeTOB \ NMporpamMmHbiX CpencTe aJsis MogennpoBaHmsa, Ha3biBaAtOTCA KOMMbIO-
TepHbIMM MaTeMaTuieCkmmum Mmoaensmm.

CpezcTBa KOMIOBIOTEPHOHW rpaHUKM MO3BOJISIOT BU3YaIU3UPOBAThH pe-
3yJILTATHI PACUETOB, ITOJYUAEMBIX B IIPOIlEcce PAOOTHI C KOMIIbIOTEDHBIMU
MOJIeJISIMU.

C nomouwbio pecypca «MaTtematudeckas mopenb»  (http://school-
collection.edu.ru/) Bbl CMOXETE cMOAEAUPOBaThL NOMNET CHApPKsAa, BbiNYyLWEHHOIo
M3 NYLLKWY NPU Pa3nnyHbiX NCXOAHbIX OaHHbIX.

Oco0bIil MHTEpec A KOMIIBIOTEPHOI'O MaTeMaTHYeCKOr'0 MOJeJHpOBa-
HUA MPEACTABIAIOT CJIOXKHEBIE CUCTEMBI, 3JIEMEHTbl KOTOPBIX MOL'YT BECTU
cebsa caydalHbIM oOpasom. IIpumMepaMu TaKUX CUCTEM SABJSIOTCA MHOIO-
YHCJIEeHHBIE CUCMeMbL MACCOB020 00CAYHUBAHUSA: OUIIETHBIE KaCChl, TOPIO-
Bble NPEJNPUATUSA, PEMOHTHBIE MAaCTepcKue, cJysKba CKOpOil MOMOIIM,
TPAHCHOPTHBIE TIOTOKYU Ha I'OPOJICKUX JOPOraX ¥ MHOTHE IPyrue MOJEJIN.
MHOrum 3HaKOMa CUTyalus, Korja, Ipuas B Kaccy, MarasuH, rapuKMaxep-
CKyIO, MBI 3acTaéMm TaM ouepesnb. IIpuxoaurcs jiubo BCTaBaTh B oUuepenb U
KaKoe-TO BpeMs JKJAaTh, JIUOO YXOAWUTH, T. €. MOKUIATh CUCTeMY HeobCy-
JKeHHBIM. BO3BMOJKHEI ciIyuan, KOrjia 3assBOK Ha 0OCJTy)KHMBaHUeE B CUCTEMe

! Peanusaunﬁ MaTeMaTUYCCKOM MOoAeJI — ITO pacqé'r COCTOAHMUSA (BBIXOAHBIX napamMer-

POB) MOZEJIUPYEMOI CUCTEMBI IO (JOPMYJIaM, CBSI3bIBAIOI[MM €€ BXOJHBIE TapaMeTpPhI.
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MaJiO HJIM COBCEM HET; B 3TOM Ciiy4yae OHa paﬁoTaeT C He,uorpysnof/'[ nuiIn
IIpocTauBaeT. B cucremax maccoBoro O5CJIy3KI/IBaHPIﬁ KOJIN4YeCTBO 3asBOK
Ha oﬁcnymnnanne, BpeMA OXKHUJaHUA U TOUHOE BpeéMSA BBITIOJTHEHUA 3adB-
KU 3apaHee IIpeJcKa3aTh HeJIb3sl — 3TO c.nyqafzinble BEJIUYHHBI.

NUMuUTaumMoOHHbIEe MOAEenu BOCNPOU3BOASIT NOBEAEHUE CIIOXHbLIX CUCTEM,
3NeMeHTbl KOTOPbIX MOryT BECTU cebs cnyyanHbiM 06pas3om.

HMmuranmmoHHOE MOAEJIUPOBAHNE — 3TO UCKYCCTBEHHBIH SKCIIEPUMEHT,
Ipa KOTOPOM BMECTO IIPOBEACHUA HATYPHBIX I/ICHbITaHI/Iﬁ C peanbHBIM
000pYyAOBaHNEM MPOBOASAT OHBITEHI C MIOMOIIIBI0 KOMIBLIOTEPHBIX MOJEIeid.
Onsa monydyeHUs HeoOXOAMMOI HH(MOPMAIIMM OCYIIECTBIAETCA MHOI'O-
KPATHBIN «IIPOTOH» MoOZeJIeil CO COYyUYAHHBIMU MCXOAHBIMU NAHHLIMH, I'e-
HEPUPYEMBIMH KOMIIbIOTEPOM. B pesyiibTaTe 06pasyeTcss TaKOi ke Ha00Op
JAaHHBIX, KOTOPHIN MOYKHO OBLIO ObI MOJIYYUTH IIPYU HPOBENEHUU ONBITOB
Ha peaJlbHOM O60DPYIOBAHVY WJIM B peaibHOM cucreMe. OQHAKO MMUTATIIN-
OHHOE MOJEJNPOBaHNE Ha KOMIILIOTEPE OCYIIECTBJIsIeTCA ropasfo ObICT-
pee 1 00XOOUTCA 3HAUNTEJILHO JEIeBJI€, UeM HATYyPHbIe 3KCIIePUMEHTHI.

C nomoupio pecypca «MiMutaumonHoe mopenuposanue» (http://school-
collection.edu.ru/) Bbl CMOXETE CMOAENNPOBATL CUTYaLMIO B CUCTEME MaCcCOBO-
ro obcnyxvieaHua — marasuvHe.

CANVIVE 1 JIADHRULR

CaoBecHble MOAEIM — 3TO ONMUCAHMUSA IPEeJAMETOB, ABJICHUIT, COOLITUIA,
IIPOIIECCOB HA €CTECTBEHHBIX A3LIKAX.

I/IH(I)OpMaU,I/IOHHBIe MOeJid, IMOCTPOEeHHBIEe C UCIIOJIb30BaHMEM MaTeMaTu-
YEeCKUX NOHATHI U q)OpMy.fI, Ha3pIBAalTCA MaTeMaTHIeCKNMH MOJeJIAMM.

MaremaTuueckie MOJZeqIn, peaJlu30OBaHHBIE C IIOMOIIBIO CHUCTEM IIPO-
rpaMMHupOBaHUusA, 3JIEKTPOHHBIX TaGJII/Ill, CIIeIMaJIN3VPOBaHHBIX MaTeMa-
THYECKHX ITaKETOB U IIPOrpaMMHBIX CPEeACTB AJIA MOJEJIMPOBaHUA, Ha3bI-
BaOTCA KOMIIBXOTEPHBIMM MATEMATHYECKNMM MOJEJIAMM.

HMyTauMOHHBIE MOIEJH BOCIIPOM3BOILAT IOBEIEHUE CJIOMKHBIX CHC-
TE€M, 3JIEMEHTHI KOTOPBIX MOT'YT BeCTH cebsa cayyaiiHbIM o6pasoM.



3HakoBbie moaenu

DonpocChbt 1 3ana

ITpuBegure 2—3 coOGCTBEHHBIX ITpHIMEpa CJIOBECHBIX MojeJseii, pac-
CcMaTpUBaeMbBIX HA YPOKaX UCTOPUU, reorpaduu, 6MOJIOTUN.

BcnomuuTe 6acEu 1. A. KpeltoBa: «BosK u AsTHEHOK», « BopoHa u
aucunas, «JlembaHoBa yxa», «KBaprer», «Jlebenb, Illyka u Pak»,
«JIucuna u Buuorpag», «Cinor u Moceka», «Crpekosa u Mypageti»,
«Tpuinkuu Kadrau» u Ap. Kakue uepTrl XxapakTepa JIOZAeil 1 OTHO-
IIEHUA MEXAY JIIOJbMU CMO/JIEITNDOBAJ B HUX aBTOP?

Ha ocroBamum ciegyiomeil reoMeTpUdyecKOH MOJeNM AOKayKUTe
CHpPaBeaJInBOCTb (DOPMYJIBI STp =1/2 -a-h.

(1S5

Peurure, cocTtaBUB MaTeMaTUUECKYIO MOJIEJb, CJAENYIOMIVIO 3a0aUY.

ITapoxon poIiién 4 KM IPOTUB T€UEHUA PEKU, a 3aTeM MPOLIEJT eIié
33 KM 1o TeueHuIo, 3aTpaTUB Ha Bech IyTh oauH yac. HaiiguTe cob-
CTBEHHYIO CKOPOCTE IIAPOX0Ja, ECJIU CKOPOCTh TEUEHUS PEeKU PaBHA
6,5 KM /u.

TpebyeTcs CIIPOEKTUPOBATE 3JIEKTPUUECKYIO 1Iellb, IOKA35IBAIOIIYIO
UTOT TallHOT'O TOJIOCOBAHUSA KOMHCCHH B cOCTaBe TPExX wieHoB. [Ipu
TOJIOCOBAHUU «3a» UJIeH KOMHCCHUM Ha)kKumaeT KHONKY. IIpenJiorke-
HUEe CUUTAETCHA IIPUHATHIM, €CJIM OHO cOOMpaeT GOJIBIIMHCTBO I'0JIO-
coB. B aTom ciryuae 3aropaercs JJaMIIOyKa.

PentuTe, cocTaBUB JJOTUYECKYIO MOJEJb, CJIEAYIOIIYIO 3a5a4y.

Ha mMe)xxayHapoOHBIX COPEBHOBAHUAX IO IIPBIXKKAM B BOAY IIePBEIE

NSTh MECT 3aHAIU ciopTcMenbl u3 I'epmanuu, Uranumn, Kurasa, Poc-

cuu u YKpauHbl. Emié 1o Hauajsia copeBHOBaHUM 3KCIIePThl BbICKa3a-

JIVL CBOM IIPEAIOJIOXKEHUA 06 UX uTorax:

1) IlepBoe mecTo 3aiiMéT cnoprcMern us3 Kwurasi, a cnopTcMeH H3
VYxpauusl OygeT TPeTHUM.

2) Ykpauua Oymer Ha mocJiegHeM mecTe, a 'epmaHusi — Ha mpef-
IOCJIETHEM.

3) 'epmaHusa TouHo GyjeT 4eTBEPTOIl, a ITepBoe MecTo 3aiiMeéT Ku-
Tai.

4) Poccusa 6ymer nnepBoii, a rtanusa — Ha BTOPOM MeECTe.

5) Het, UTanusa 6yaer naToii, a nobenut I'epmaHus.

&
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Ilo okOHUAHMM COPEBHOBAHUI BbIICHUJIOCh, YTO KaXXAbIM 9KCIIEPT
OBLJI IPAB TOJIBKO B OJJHOM yTBep kK eHun. Kakue MmecTa B COpPeBHOBA-
HUU 3aHAJIU YUYACTHUKN?

B cepenmHe NpOIIIOro BeKa 3KOHOMUCTHI OIIEHWJIH €XKerofHBbIN
00bEM BBIYMCJIEHUI, HEOOXOAMMEBIX AJs 3(PeKTUBHOrO yIIipaBJje-
HUS HAPOAHBLIM x03sticTBOM cTpaubl. OH coctaBus 1017 oneparnuii.
MO2KHO JIM COPABUTHCA C TAKNM 00LEMOM BBIUMCJIIEHUHA 3a rojl, €CJIN
IIPUBJIEYb K paboTe MUJIJIMOH BbIUMCJIUTEJEH, KA bl U3 KOTOPBIX
cIIocOG€eH BBIMIOJIHATEL OLHY OMEPAIHIO B CEKYHAY ?

IIpuBenuTe HmpHMepbl HCHOJIL3OBAHUA KOMITBIOTEDHBIX MOJeJIeH.
Haiinure cooTBeTcTRyI0O1TYI0 nHGOpMAanuio B cetu IHTEpHeT.

B Enunoi Koniekuu mudpoBeIX 00pa3oBaTeJIbHBIX PECypCOB HaM-
ouTe jgabopaTopHYIO paboTy «M3yueHne 3aKOHA COXPAHEHUS UM-
nynabca». B e€é oCHOBY IT0JI0K€Ha MaTeMaTHuYecKas MOJeJib, OlLUChl-
BaOUas ABUIKEHUE TeJia, OPOIIEeHHOro moJ YIJIOM K FOPU30HTY, C
TIOCJeAYONNM JleJIeHUeM TeJla Ha [Ba OCKOJIKa. JKCIIePUMEeHTaIbHO
IIPOBEPbTE 3aKOH COXPaHEHU UMITYJIbCA, BBIIIOJIHUB padoTy corJiac-
HO UMEIOILEeMYCs B Hell ONUCAHUIO.

B Epunoii kosuerknmum mudpoBBIX 00pa3oBaTEJIbHBIX PECYpPCOB
(http://school-collection.edu.ru/) wmaitmure urpy «PaBHOreumii
peruar». MzyuuTe npaBujia Urpbl. BcmoMHHUTE (hUBHUYECKYIO0 3aKOHO-
MEpHOCTh, MOJIOKEHHYI0 B €€ ocHOBY. IlombITaiiTech «I0O0€IUTH»
KOMITBIOTED U chOPMYJIUPOBATH BHIUTPHIIITHYIO CTPATETUIO.



Mpadunyeckme nudpopmaumnoHHbie moaenu §

§2.3

Npaduueckme uHpopmaLUMOHHbIE MOLENN

KiaroueBsre ciroBa:
¢ cxema
¢ Kapra
o UEpPTENX
e Tpaduk
e auarpaMma
e rpad
e ceThb
¢ JlepeBO

2.3.1. MHoroo6pa3sue rpadpvuecknx nHGOPMaALNOHHbIX
mozpernemn

B rpauueckux MH(MOPMAIITUMOHHBIX MOAEJSIX OJIA HarJsigHOro oTo0pa-
JKEeHUST O0'BEKTOB HCIOJBL3YIOTCSI YCJIOBHbIE rpaduuecKue N300parkeHus
(o6pasHble 3JEeMEHTHI), 3a4acTyI0 JOMOJHAeMble UHNCJIaMU, CUMBOJIaMU U
TeKcTaMM (3HAKOBLIMU 3jeMeHTaMu). [IpuMepamu rpadmdyecKuxXx MOZe-
JIell MOI'YT CJIY?KUTh BCEBO3MOYKHbBIE CXEMbl, KAPTHI, YePTEKU, rpauKu U
JuarpaMmabl.

Cxema — 3TO mpe/CcTaBJIeHe HEKOTOPOro 00'beKTa B OOII[MX, IJIABHBIX
yepTax € IMOMOIIBIO YCJIOBHBIX 0oOO3HaueHuM. C MOMOIBI0O CXeM MOXKeT
ObITH IIPCACTABJIEH W BHCINHUN BHJ 00BeKTa, U ero crpykrypa. Cxema
KaK HH(pOpMalOHHAS MOJEJb He IpeTeHAyeT Ha IIOJHOTY IIpeJocTaBJle-
HuA nHbopmanuu 06 o6bekTe. C MOMOIIBI0 OCOOBIX IIPUEMOB U Irpadudec-
Kux 0o003HaueHMit Ha Hel 6GoJiee pesibe(PHO BBIJEJISIETCS ONUH WJIU He-
CKOJIBKO IIPM3HAKOB paccMaTpuBaemMoro oobekra. IIpuMeps! cxeM npuBe-
IeHBI Ha puc. 2.4.




Ba 2. MogenupoBaHue u popmanusauuns

100%

YEPHUIMOBLIbS
{Mcrucnas LlI-érpmrmu:mu?l) TATAPbI

Puc. 2.4. IIpumeps! cxeM, UCIOJIB3YEMBIX HA YPOKAX (PU3UKU, OMOJIOrUY, NCTOPUH

VYMmeHnbIleHHOE 0600IIEHHOEe u300pakeHre II0BepXHOCTH 3eMJH Ha
IIJIOCKOCTH B TOUM MJIM MHOI CHCTEME YCJIOBHLIX 00O3HAUYeHHI AAaET HaM
reorpaguyeckas Kapra.

Yeprésxk — ycnoBHOe rpaduueckoe uszobparkeHue IIpegMera ¢ TOUHBIM
COOTHOIIIEHMEM €ro pa3MepoB, IMOJydYaeMOe MeTOJOM IIPOeIMpOBaHUA.
YepTérx comepuUT n3obparkeHusi, pasMepHble YKcJa, TeKcT. Mzobparke-
HUS JAIOT IPECTABJEHUS O 'eOMEeTPUUECKOI (popMe 00'BeKTa, UKCIa — O
BeJINYrHEe 00beKTa M ero yacrteil, HaAIuCH — O Had3BaHHM, Maciiurade, B
KOTOPOM BBITIOJIHEHBI U300PaXKeHU.

T'padur — nunuA, gamias HarJIAAHOE IPEACTABJIEHUE O XapaKTepe
3aBHUCHUMOCTH OJHOM BeJIMYUHBI (HampuMep, IIyTH) OT APYTo (HarrpuMep,
BpeMeHu). 'paduK mO3BOSISAET OTCJIEKUBATH JUHAMUKY M3MEHEHUS JaH-
HBIX.

JunarpamMmma — rpaduueckoe nzobparkeHue, garlllee HarJsagHoe npex-
CTaBJIEHUE O COOTHOIIEGHUM KAaKUX-JIN00 BEJIMYUH UJIU HECKOJbKHX 3HAa-
YeHUU OJHO¥M BeJNYHHBI, 00 U3MEHeHUHN UX 3HaueHUil. Bojee momapoO6HO
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TUIIBI AUATPAMM U CIIOCOOBI MX MOCTPOEHUSA OYyAYT PacCMOTPEHBl NPU U3~
YUEeHUH BJIEKTPOHHBIX TA6IULI.

2.3.2. N'padni

Ecau 06beKTH HEKOTOPOU CHCTEMBI M300pa3uTh BEPIINHAMU, 8 CBA3ZH
MeXJy HUMHU — JIMHUSMHM, TO Mbl IOJYYHUM MH(GOPMAIMOHHYIO MOEJb
paccMaTpuBaeMol cucteMbl B ¢oopme rpada. I'pad coctouT mu3 BepiuimH,
CBSIBAHHBIX JUHUAMHA — péopamu. Bepiiuue! rpada MoryT uso0parkaThb-
ca KpyraMu, OBajaMy, TOUKaMH, IPAMOYTrOJbHUKAMH U T. I.

I'pad BazpIBaeTCs B3BEIIEHHBIM, €CJIM €T'0 BEPIIVHEL UJH PEOPa Xapak-
TepHU3YIOTCS HEKOTOPOI NOMOJHUTEIbHOH nHpoOpMaInueil — BecaMH Bep-
HIVH ujiu pédep.

Ha puc. 2.5 ¢ momompio B3BeHIeHHOTO rpada uzodparkeHbl JOPOrH
MeXIy NAThI0 HaceJEHHbIMM IyHKTamMu A, B, C, D, E; Beca pédep —
MPOTSIXKEHHOCTH AOPOr B KMJIOMETPax.

@0
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Puc. 2.5. BaBewennniii rpad)

ITyTh mo BepmimHam U pébpam rpada, B KOTOPHIN s0boe pebpo rpada
BXOAUT He OoJiee OZHOTO pa3a, Has3bIBaeTcd Hensro. llenb, HayalbHadA U
KOHeYHAad BePUIMHBI KOTOPOI COBIaLal0T, HAa3bIBAETCA LIMKJIOM.

I'pad ¢ nukaomM HasweiBaeTCs ceThi0. Eciin repoeB HEKOTOPOTO JIUTEPa-
TYPHOI'O IIPOMBBEAEHUs MPEACTABUTHL BepIINHAMU rpada, a cylecTByIo-
mre MeXXAy HUMU CBS3H N300pa3uTh péOpaMu, TO MBI IOJy4YUM rpad, Ha-
3bIBAEMbI CEMAHTHYECKOI CeTHIO.

I'padbr kaxk HMHOMOPMAIIMOHHBLIE MOJEJY HAXOAAT IINPOKOE IIpUMeHe-
HHe BO MHOTUX cdepax Hamiel »xu3Hu. Hampumep, MOXXHO CYIIECTBYIO-
IIYe WJIY BHOBb IIPOEKTHUPYEMEBIE IOMa, COOPYIKEHUsA, KBapTajbl u3o0pa-
2KaTh BEePIINHAMU, a COeTUHSIOIEe UX JOPOTH, WHIKEeHEePHbIe CeTU, JIU-
HUM dJIeKTpoIllepenad 4 T. m. — pébpamu rpada. Ilo tTakum rpadam
MOXXHO ILJIAHHPOBATH ONTHMAJbHBIE TPAHCIIOPTHBIE MapUIPYThI, Kpar-
yaiinire o6'be34HbIE Y TH, PACIIONIOMKEHNE TOPrOBLIX TOYEK K APYTHX 00h-
€KTOB.
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HepeBo — aTO rpad, B KOTOPOM HET IIUKJIOB, T. €. B HEM HEJIb3s U3 He-
KOTOPOI BepILHHBI IPOUTH IO HECKOJBKHUM Da3JIUUYHBIM pEOpam U Bep-
HYTbLCSA B TY Ke BepIIuHy. OTJINYNTEIrHON 0COOEHHOCTBLIO epeBa SBJIA-
€TCs TO, YTO MEeXKAY JIIOOBIMU ABYMS ero BepIIMHAMM CYIIIeCTBYeT €JIUH-
CTBEHHBLIH yTh.

Besakas nepapxuueckasi cucteMa MOMKeT OBITH IIpefcTaBjieHa C IIOo-
MOIL[BIO AepeBa. ¥ JepeBa BBEIAEJISAETCS OJHA I'IaBHAsA BepIINHA, Ha3bIBae-
Mas ero kopuem. Kaknas Bepuinaa fepeBa (KpoMe KOPHsS) UMeeT TOJIbKO
ORHOrO npeaKa, o003HaUeHHBIH UM O0'LEKT BXOJUT B OAUH KJaccl Beicie-
ro ypoBHA. JI106as BepIIyHA AepeBa MOXKET IIOPOKIATh HECKOJIBKO IMO-
TOMKOB — BEPILIUH, COOTBETCTBYIOILIMX KJiacCaM HHMYKHero yposHsa. Ta-
KO ITPUHIUII CBSIZYU HASBIBAETCSH «OAUH-KO-MHOT'HM » . BepIiuuasl, He uMe-
IOIITVE TTOPOMKIEHHBIX REPUINH, HA3LIBAIOTCS JIMCTHAMM.

PoxcTeeHHBIE CBA3M MEXXAY YiIeHAMHU CeMbl yI0OHO 1300pakaTh ¢ I10-
MOIIbIO Irpada, Ha3bIBAEMOI'0 TeHeaJIOTHYEeCKHUM HJIH POJOCIOBHBIM gepe-
BOM.

Pecypc «Xusas Popnocnosrnas» (http://school-collection.edu.ru/) — vHCTPY-
MEHT N5t GOPMUPOBAHUS U aHANU3a reHeasiorM4eckux 0epeBLEB, COAEpPXKaLLni
npumepbl POAOCNOBHLIX. C ero NOMOLLBIO Bbl MOXETE U3y4nTh reHeanornieckme
AepeBba MHOMMX M3BECTHbLIX CEMEN N NOCTPOUTL MEHEANONMYECKOe AEPEBO CBO-
evi cembu.

3. Ucnonb3oBaHue rpadoB Npu peweHun 3apayd

I'padsl yoob6HO MCIOJIBL30BaTh IIPU PEIIeHUY HEeKOTODBHIX KJIacCOB 3a-
nad.

ITpumep 1. JIns Toro utobnI 3anucaTh BCe TPEX3HAUHBIE UKCJIA, COCTO-
Amye u3 mudp 1 1 2, MOKHO BOCIIOJIH30BAThLCA rpad)oM (IZepeBoM) Ha
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Puc. 2.6. [lepeBo a5t pelieHus 3aJa4y O 3allCU TPEX3HAUHBIX UMCell

Kinacc — MHOkeCcTBO 00'BEKTOB, 00JIafal0IMX OOIUMU NPHU3HAKaAMU.
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JlepeBo MOKHO HE CTPOUTH, €CJIU He TpeGyeTcs BBIMKUCHIBATH BCE BO3-
MOXKHBbI€ BAPHUAHTHI, a HY}KHO IIPOCTO YKa3aTh UX KoJinmyecTBO. B aTom
cliydae paccysKaaTh HYXKHO TaK: B pa3psifie COTeH MOXKeT ObITh Jirobas U3
mudp 1 u 2, B paspsage 4eCATKOB — Te »Ke IBAa BAPHAHTAa, B paspsge equ-
HHUI[ — T€ Ke ABa BapuaHTa. ClefoBaTelbHO, YHCJIO PA3JINYHBIX BapUaH-
T0B: 2:-2-2=8.

B ob1iem cayuae, eciii U3BECTHO KOJMYECTBO BO3MOMKHBIX BAPUAHTOB
BBIGOpA Ha Ka)XJOM Iare IOCTPOeHUs rpada, TO AJs BLIYMCJIEHUA 00IIe-
ro KOJIMUeCTBa BAPUAHTOB HYIKHO BCE 9TH YKCJIA NepPeMHONCUMb.

IIpumep 2. PaccMOTPHM HECKOJIBKO BUIOU3MEHEHHYIO KJIaCCUIECKYIO
3aJlauy o Ilepemnpase.

Ha 6epery pexu crout KpectbsanuH (K) ¢ J04K0M, a PAJAOM ¢ HIM —
cobaka (C), jquca (JI) u ryces (I'). KpecTbsiHUH HOJIYKeH IepEenpaBUTHCS
caM M nepeBe3Tu cobaky, Jiucy u rycs Ha aApyrou 6eper. OmHaKO B JOAKY
KpoMe KpecThbAHMHA MoMellaeTcsi Jiubo TOJBKO cobaka, JuUOO TOJIBKO
auca, Jubo ToJIbKO rycb. OcTaBJATh 3Ke cO0aKy ¢ JIMCOM UJIM JHUCY C I'y-

cem 6e3 mpucMOTpa Hesb3si — cobaKa IIpeACTaBJSeT OHNAaCHOCTHL AN
JIUCBI, a Juca — JAJd rycs. Kak KpeCTbsIHUH JOJIXKEH OpraHn30BaTh IIe-
peripaBy?

JlJiA pelieHUs 3TOH 3a7aYyu cOCTaBUM rpad, BEpIIMHAMEH KOTOPOro 0y-
IyT UCXOLHOE pasMellleHne IepCcoHaKel Ha Gepery peKH, a TAK>Ke BCeBO3-
MOJKHBIE TIPOMEXKYTOUHbIE COCTOAHUA, JOCTUTaEMBbIE U3 NMPEeAbIAYHINX 34
onuH mar mepernpapsl. Kax1yio BeplInHy-COCTOAHME IIepenpaBbl 0003Ha-
YHM OBAJIOM M CBsAYKeM péOpaMu ¢ COCTOAHUAMH, 00pa30BaHHBIMU U3 HEE
(puc. 2.7).

HeponmycTumble 1o yCJOBHIO 33aJadll COCTOSAHUSA BBIJEJIEHBI IIYHK-
THPHOH JIMHMEH; OHM HCKJIOYAIOTCA U3 JAJbHEHIIero pacCMOTPEHHUS.
HauansHOe 1 KOHEUHOE COCTOSIHUS TepenpaBhbl BhIEJIEHBI JKUDHOH JIH-
HUE.

Ha rpade BuaHO, 4TO CyLIECTBYeT ABa perneHus 3Toil 3amauun. Ilpn-
Bei€M COOTBETCTBYIOLIUY OJHOMY M3 HUX ILJIaH epelpaBbl:

1) KpeCTbAHUH NEPEBO3UT JINCY;

2) KpeCcTbSIHUH BO3BPAILIAETCS;

3) KPEeCThbIHUH IIepeBO3UT cODaKYy;

4) KpeCTbIHUH BO3BPAIIAETCS C JIUCOU;

5) KpeCThbsIHUH I€PEBO3UT I'yCH;

6) KpecThsIHUH BO3BPAI[AETCH;

7) KpecTbSIHUH MEePEeBO3UT JIHCY .

3 Wnbopmarnka. 9kn. Y. |
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Puc. 2.7. I'pad nepenpasbl

IIpumep 3. PaccMoTpuM CIeAyOILIYIO UIPY: CHAYAIA B KYyUKe JICXKUT
5 criyek; ABa UIpoKa yOMpaloT CIHUYKM II0 OUEpPEenH, IIpudYéM 3a 1 xop
MO3HO yopaTh 1 unm 2 cOUYKM; BLIUTPBIBAET TOT, KTO OCTABUT B KyUKe
1 cnuuky. BeIscHUM, KTO BBIUTPHIBAET IIPU IPAaBUJIBHONU UI'De — IIePBbLA
(I) mnu Bropoii (II) urpok.

Hrpok I moxkeT y6paTh OAHY COUUYKY (B 9TOM cJiydyae MX ocTaHercs 4)
uiau cpasdy 2 (B 3TOM cjayudae ux ocrtaHercs 3).

Ecsiu urpok I ocraBmi 4 cimuku, urpok II MolkeT CBOMM XOAOM OCTa-
BUTH 3 myn 2 crnuku. Eciu Ke 1ocjie XoJia mepBOro MrpoKa OCTaIoch 3
CIUYKW, BTOPOIl UTPOK MOYKET BBIUTPATh, B3SIB JIBE CINUYKU 1 OCTaBUB OJHY.

Ecnu nocae urpoka II ocranocs 3 uin 2 criMuKu, TO UTPOK | B KaxKA0H
U3 3TUX CUTYaIUI UMeEeT IIaHC HA BHIUTPHIIIIL.

Takum 0o0pasoM, IPK HPABUJIBHOHN CTPaTeruu UI'Phbl BCErJa BBIUIDAET
IepBBIN UTPOK. I[JIA 3TOr0 CBOMM IIEPBBIM XOJAOM OH JHOJIYKEH B3STH OJHY
CIHYKY.

Ha puc. 2.8 npencrasien rpad, Ha3bIBaeMbIll ilepeBOM MIPbI; HA HEM
OTpa’XeHbl BCe BO3MOJKHEIE BAPHUAHTEI, B TOM UHKCJE OIINOOUHbIe (IIPOUTr-
PBILIHBIE) XOAbl UTPOKOB.




Fpaduueckme uHPoOpMaLNOHHDbIE MOAENN

Puc. 2.8. lepeBo urpsl
CAMOE IrMABHOE

B rpacdmuecknx nHGOpMaHOHHBIX MOJEIAX OJIs1 HATJISITHOTO OTOOpa-
KEeHUSA OOBEKTOB MCIIOJBL3YIOTCS YCIOBHBIE rpadruecKue M300parkeHus
(oOpasHbIe 3JIEMEHThI), 3aYaCTYIO JOIOJIHsAeMbIe YMCJIaMu, CUMBOJIAMHU U
TeKCTaMU (3HAKOBBIMH 3JjieMeHTamu). IIpumMepamMu rpaduyecKuxXx Moje-
JIefl MOTYT CJIYKUTh BCEBO3ZMOXKHBIE CXE€MEI, KapPThl, UePTEXXHU, rpaduKu 1
AuarpaMmbl, rpadel.

I'pacd cocrouT u3 BepIIWH, CBA3AHHBIX JUHUAMH — pé6bpamu. I'pad
Ha3bIBaeTCs B3BEUIEHHBIM, €CJIM €TI0 BEPIUMHBI UJIU PEOpPa XapaKTepuay-
I0TCA HEKOTOPOU MOOMOJIHUTEJbHON HH(GOpMAIEel — BeCaMM BEpPIINH
(péGep).

IIyTe mo Bepuiuuam u pébpam rpada, B KOTOPLI Jrro6oe pe6po rpada
BXOOUT He 00Jiee OJHOrO pPas3a, HAa3LIBAeTCS Henbro. llenb, HaualbHAS U
KOHEUHasl BePINUHEI KOTOPOM COBMAmaioOT, Ha3dbIBaeTcA HMUMKIOM. I'pad ¢
[UKJIOM HAa3bIBAETCS CETHIO.

I'pad mepapxuuecKoil cucTeMbl Ha3bIBaeTCH AepeBOM. OTIMYUTEIH-
HOM 0COGEHHOCTBHIO JIepeBa ABJISETCH TO, YTO MEXKAY JIIOOBIMHU ABYMSA €ro
BEPIINHAMU CYIIECTBYET €AUHCTBEHHBIN Iy Th.

Bonpocobl u 3agaHuna

1. Kakue nH(OpMAIIMOHHEIE MOJeJIM OTHOCAT K IrpaduuecKuM?

2. IIpusBeauTe mpuMepsl rpaUUYeCKUX NHGOPMAIMOHHBIX MOJeJIeH, C
KOTOPBLIMU BBl HUMeeTe [eJI0:
4) IpU UBYUYEHUU APYTrUX NPEeIMETOB;
0) B IIOBCEJHEBHOMI XX U3HU.

)
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10.

11.

Yro Tarkoe rpad? Urto saBjsieTcss BepUIMHAMU U peéObpamu rpada Ha
puc. 2.57 IIpuBenuTe npuMepsl Lemneid U MUKJIOB, HMEIOIINXCS B
aToMm rpade. OmpenenuTe, Kakue ABa MyHKTa HauboJee yJajleHbL
ADPYT OT Apyra (ABa NYHKTa CYNUTAIOTCS CAMBIMU YAAJEHHBIMY, €CJIN
OJIWHA KpaTdaiIlero nOyTu MeXXAy HuMH OoJbllle, YeM IJINHa
KpaTyafiiero myTu MeXXAy JIIOObIMU JPYTUMH OBYMSI MYHKTAMI).
YKaKuTe IJIMHY KPaTUYaiIero myTyu MeXAy 3TUMHU ITyHKTaMU.

IlpuBeguTe MpUMEpP CUCTEMBI, MOJIEJIb KOTOPOM MOYXHO NPEACTABUTD
B hopme rpaga. Msobpasure cooTBeTCTBYIOIINE rpad.

I'pyHTOBasA mopora HpoOXOIUT IIOCJIEAOBATEIHHO Yepes HacCeJEHHBIE
nyaKTel A, B, Cu D. Ilpu 5TOM AJHHA rPYHTOBOI JOPOIr MEXAY A 1
B pasaa 40 kM, mexay B u C — 25 km, u mexxay C u D — 10 kM.
Mesxkny A u D noporu Het. Mesxxay A u C mocTpounin HoBoe achaibTo-
Boe 11occe giaunHoi 30 kM. OleHUTe MUHUMAJIFHO BO3BMOYKHO€E BpeM S
OBIIKEHUA BEJIOCHUNEANCTa U3 MyHKTa A B OyHKT B, eciu ero ckKo-
POCTh 110 I'PYHTOBO¥ jopore — 20 km/4, 110 mocce — 30 Km/4.

CocTaBbTe CEMaHTUUECKYIO CETh 10 PYCCKOM HApogHOII cKasKe «Ko-
JIOOOK » .

Yro Taxkoe gepeBo? MozensMu KaKHUX CHCTEM MOTYT CIYXKUTH Je-
peBbsi? [IpuBeauTe mprMep TAKOU CHCTEMBI.

CKOJIBKO TPEX3HAUHBIX UKCEJI MOYKHO 3alIKCATH C IIOMOILI0 udp 2,
4, 6 1 8 IpU YCIOBUU, YTO B 3AMIUCH YHCJIA HE JOJKHO OBITh OJUHA-
KOBBIX 1udp?

CKOJIBKO CYIIECTBYeT TPEX3HAYHBIX YMCeJ, Bce HUMPBI KOTOPBIX
pasanyHb?

Hnsi cocTaBjieHUs IENOUYeK HCIOJb3YIOTCS OYCHHBLI, IOMEUEHHBIE
oykBamu: A, B, C, D, E. Ha nepBoM MecTe B IIeIIOYKE CTOUT OJHA U3
oycun A, C, E. Ha Bropom — srobasi riiacHasi, €ecjau nepsasi OyKBa
rjacHas, u Jjrobas corJjiacHasi, ecjiu rmepBas corjacuasi. Ha Tpetbem
MmecTe — omHa u3 O6ycusn C, D, E, He cTosilasa B IIENIOYKe Ha IIePBOM
MecTe. CKOJILKO IIeI0YEK MOMKHO CO3JATh II0 3TOMY IIPABUITY ?

JlBa urpoka urpamT B CJeAyINy0 urpy. Ilepes HUMU JIeXKUT Kyda
u3 6 xamuell. Irpoku GepyT KaMHHU 110 oUepeau. 3a OAUH XOJ MOK-
HO B3aTh 1, 2 win 3 kamus. IlpourpruiBaer TOT, KTO 3abupaer Io-
ciaenHuil KaMeHb. KTo BeinrpsiBaeT rpu 6e301m604H0M urpe o60ux
UI'DOKOB — UTPOK, AEJAIOIIHI IePBLII X0/, NI UTPOK, AEJIAFOLIUi
BTOpO# x04? Kakum moJxkeH OBITH HMEPBBIN XOJ BBHIUTI'PBLIBAIOIIErC
urpoka? OrBeT o60CHYIITE.
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TabnuyHblie HPOPMALIMOHHbIE MOLENW

Karouessre ciaoBa:
o TabJsHIa
o TabJsuIia «00BEKT—CBOMCTBO»
o TA0IUIlA «O0BEKT—O00HLEKT»

B TabanuHBEIX HH(POPMALMOHHLIX MOJeJIsaX uHdopmMaluda 06 obbeKTax
[IpeJICTABJIAETCS B BUJE MIPAMOYIOJbHOA TAOJUITBI, COCTOSAIIEH U3 CTOJIO-
IIOB ¥ CTPOK.

Bam xoporio usBecTHO TA0JUUYHOE NPEACTARIEHUE PACHUCAHUS ypO-
KOB, B TaOJIMYHOH (popMe IIPeACTaBIAIOTCA PACIUCAHUS SBUMKEHUSA aBTO-
06ycoB, caMOJIETOB, HOE3A0B 1 MHOI'OE APyroe.

IIpencraBieHHass B Tabiaune MHMOpMAIUs HarjsgHa, KOMIAKTHA M
JIerKo obo3puma.

2.4.1. NpeacrasnerHne faHHbIX B TabnuuHomn popme

B xauecTBe HHPOPMAITMOHHBLIX MoJeJieil 00 beKTOB, 00J1aaI0U[UX OO M-
HAKOBLIMU HaA0opaMu CBOMCTB, KAaK IPABUJIO, HUCIOJL3YIOTCH TaAOIUIBI
TUINIA «00bEKT—CBOMCTBO» .

Hanpumep, nHpOpMAIMIO O peruoHax Hallleil CTPaHbI MOYKHO IPeJCcTa-
BUTHL C IIOMOIILIO TaOJUIlbl, (PparMeHT KOTOPOH IIPUBEAEH HUKe

(taba. 2.1).
B aT0ii Tabuie KaXKAaAa CTPOKA COAEPIKUT UHGOPMAaIUIO 06 OJJHOM 00'h-
€KTe — pEeruoHe; CTOJIOIBI — OTAeJbHBbIE XapaKTePUCTUKU (CBOiicTBa)

paccMaTpuBaeMbIX OOBEKTOB: Ha3BaHWE, JaTa oOpasoBaHHSA, IIOMIALb
urT. . Takue Tabruubl MOTYT COAEPIKATH YHCJIOBYIO, TEKCTOBYIO U rpadu-
YeCKyI0 HH(pOpMaIuIo.
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Tabnuua 2.1
Pervoxbl Poccuiickoit @epepauum
DI enttae
Hara
Haszpauue oOGpazoBaHus (IIJIZH:ZVT;) i’{ri‘;:n::;s
(IZI.MM.IT) - A
I Acrpaxanckas obnactb 27.12.1943 44,1 1006,3
ApxaHrenbpckas 06J1acTb 23.09.1937 587,4 1336,5
Bearopojckas o6iacTe 06.01.1954 27,1 1511,6
Bianumupckas ob6acTb 14.08.1944 29,0 1524,0
Bousoroackas o6sacTn 23.09.1937 145,7 1269,6
Boponexckasn obJsiactb 13.06.1934 52,4 2378,8
| Kanysxcxan obnacts 05.07.1947 29,9 1041,6
@ B nycTyio cTpoky Tabnuubl Bbl MOXETE 3anucatb MHPOPMaLNID O CBOEM
pervoxe.

B Tabinnax Tuna «00beKT—o00BeKT» OTPAKAETCs B3aMMOCBA3b MEXK-
Ly O0beKTaMH OJHOI'0 MJIM HECKOJIbKMX KJiaccoB. Hampumep, B IIKOJIb-
HBIX KYpHaJjax ecTh Tabauna «CBegeHUA O KOJUYECTBE YPOKOB, IIPOIY-
IIJeHHBIX O0yYaIo[UMUC » ; €€ (pparMeHT npeAcTaBjeH B Tabu. 2.2:

Tabnuuya 2.2
CeepeHus 0 Nponyckax ypokoB

Mecsi: sHBaphb

Ne Cnucor Yucio

10 | 11 12 13 14 17 18 19

1 Axyinenko IBan

2 Bapanoe Buaaumup | 6 6 6

3 Bapuaxkos Oser

4 Eroposa Bukropus 153 6

5 Mamxosa Kapuna 6 6 6

B srTo0i1 Tabsiuile oTpaykeHa CBA3b «KOJHUUYECTBO MPOIMYIEHHBIX YpO-
KOB» MEXY 00bEKTAMHU KJIAcCca «00yUaronuecs» 1 KJIacca « YUCJI0» .
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B tabnuue «Paccrosiins mexay ropogamu» (tabn. 2.3) npepcrasneHsl pac- @
CTOfIHMA Mexay napamu o06bLekToB, NpuUHagNexauwmx OLHOMY KNacCy «ropop».
B cBOGOAHbLIE CTPOKY U cTONGEL, MOXETe 006aBuTL MHPOPMALMIO O CBOEM Ha-
CENEHHOM MYyHKTE.

Tabnwuua 2.3
PaccrosHua mexay roponamum (Kkm)
Topox
Topox
Mocksa | IIerpo3aBoxck | Camapa | Kasansp

MockBa 1076 1069 815
ITerposaBoack | 1076 2145 1891
Camapa 1069 2145 631
Kasaub 815 1891 631

B dopme Tabiuiupel «00BEeKT—00BEKT» MOXKHO IIPeJCTaBUThL UHPOpMa-
IUIO O HAJWYHH rpaHul (CyXOIlyTHOM, MOPCKOI, 03épHOI, peuHoii) Poc-
CHU C APYTUMM CTpaHaMu; e€ (pparMeHT npeacTasBjiaeH Huxe (Tabi. 2.4)

Tabnuua 2.4
Fpanuua Poccuiickoin Pegepaunn
| I'pannna
Crpana -
cyxXonyTHas peyHasn o3épHasn MopcKast
Hopserus 1 1 0 1
PunnaHaA 1 1 1 1
JlaTBusa 1 1 1 0
Kopes 0 1 0 1
Anonus 0 0 0 1

Ecnu rpanuma cOOTBETCTBYIOIErO BUAA €CTh, TO B HYYKHYIO SYeHKYy
craButcs 1, a ecaau Het — 0.

Basxknasa oco6eHHOCTD 3TOM TAGJIUILI COCTOMT B TOM, YTO B HEH (pUKCHU-
pYIOTCA He KOoJIMuecTBeHHEIEe (CKOJIBKO?), a KaueCcTBeHHbIe CBOMCTBA (Ha-
JIn4yyrie/OTCYyTCTBUE CBA3U MEXKAY 00bEeKTaMu).
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2.4.2. Ucnonb3oBaHue Tabnuy Nnpu peweHnu 3apay

PaccMoTpuM HECKOJILKO IIPUMEPOB 3a7jau, KOTOpPble yaA0OHO peraTh
NOMOMHIbIO TAOJMYHLIX NH(OPMAITMOHHBIX MOMEJIEH.

IIpumep 1. [IBa urpoka urparmT B cjaenyrouyo urpy. Ilepeny aumu je-
MKAT IBe KYYKU KaMHel, B IIePBOii 13 KOTOPHLIX 3 KaMHs, & BO BTOPOH —
2 kaMHA. ¥ KaXJI0TO UTPOKa HEOTPaHUUYEHHO MHOTro KaMHel. Urpoku xo-
OAT 10 odepenu. XOJ COCTOUT B TOM, UTO MIPOK HJIN yBeJIMUWBAET B
3 pasa YHcJIO KaMHeHl B KaKoH-To Kyue, WIHN Jo0aBiasdeT 1 KaMeHb B Ka-
KYIO-TO Kyd4y. BBIMIpDBIBAET UI'DPOK, MOCJE XOAa KOTOPOro ofIlijee UIHCJIO
KaMHe#H B IBYX Ky4ax CTaHOBUTCS He MeHee 16. Ko Beiurpnisaer npu 6e-
30HIMOOYHON UIr'pe — UTPOK, JeJAIOINHA IepPBLIN X0/, NJIN UTDPOK, AeJIa¥0-
muii Bropoil xon? Kakum aomKen ObiThb HEPBbIA X0, BHIUTPHIBAKIIETO
urpoka? Orser o6ocHy¥TE.

Panee MBI paccMoTpesiu criocob 3amucy pernieHus MOJoOHBIX 3ajlad ¢
nomomisio aAepeBa. Ceituac ogopMuM pellieHHWe B BUJe TabGJIUIBI
(rabxa. 2.5):

Tabnuua 2.5
TabGnuua urpbi

Hcxonuoe 1-# urpox — | 2-it urpox — | 1-ii urpox — | 2-it UTPOK —
TOJIOKEHHEe 1-i xop 1-# xonm 2-i xox 2-i1 xon
1 2 3 4 5
3,2,5 9,2,11 27,2,29 v
3,6,9 3,18,21v
4,2,6 12,2,14 36,2,38v
4,6,10 12,6,18v
5,2,7 15,2,17v
4,3,7 12,3,15 36,3,39v
4,9,13 12,9,21v
5,3,8 15,8,18v
4,4,8 12,4,16v
3,3,6 9,3,12 27,3,12v
4,3,7!
S —

BapuanT (KaK NOBTOPHBIIT) HCKJIIOYAETCSA U3 JAaIbHEMIIIEro paCCMOTPEHUS.
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Tpu unmcna B Ka)aoN sAdeiiKe TabiuIlbl 0003HAYAIOT COOTBETCTBEHHO
KOJIMUYECTBO KaAMHel B KyuKaxX U uX cymmy. B mepBom cToibiie sadpukcu-
POBaHO pacIripeieieHe KaMHel nepey urpoii (MCXo/gHoe HOJIOMKEHE).

Bo BTOpoM cTOs6Ie pacCMOTPEHBI BCE BO3MOYKHBIE BAPUAHTHI XO/JOB
IIEPBOr0 UTPOKA; NO0EAUTDH C IEPBOTO X014 OH HEe MOYKeT.

B TpeThem cTos16Ie pacCMOTPEHBI UMEIOII[MECSI BRIUTPHIIIHBIC BADUAHTHI
XOJJOB BTODOTO WMIPOKa (OTMEUYEeHHI «TrajiouKoii»). Ilpu 6GesommuGouyHOH
Urpe IIepBOro UrpoKa TaKue CUTYaIllii BOSHUKHYTE He NoJKHBI. IlosTomy
paccMaTpuBaeM BCe BO3SMOXKHBIE XO/JbI BTOPOTO UI'PDOKA B CIydYasX, Korjga
Yy Hero HeT BBLIMI'PBLILIHOIO X0a. Kciiu mojryueHbl OAVMHAKOBbIE BADUAHTHI, TO
BCe U3 HUX, KPOMe OJIHOT'0, UCKJII0YAEM U3 JajIbHEHIIIero pacCMOTPEHU .

B ueTBépTOoM cTON6IE OTMEUYEHELI MMEIOII[HECs BHIMTPBIIIIHbIE BapUaH-
ThI BTOPOT'0 X0/{a MepBOTo UrpokKa. I1pu 6e301m1mO0YHON Urpe BTOPOTO MUI-
POKa TaKue CUTyaIllii BOBHUKHYTh HE N0JKHEI. IloaToMy paccMaTpuBaeM
BCe BOBMOXKHBIE XOJ[bI IEPBOTO UI'DOKA B CIyYae, KOTZa Yy HEro HeT BBIUT-
PHIIIIHOT'O XOfAa.

B nsTom cronGiie oTMedYeHbl BBLIMTPBLIIIHBIE XOJBI BTOPOTO HI'DOKA,
MMEeIOLHEeCcAd IIPYU BCeX BapHaHTax Xo[a IepBOro UrPOKA.

Taxum o6pasom, mpu 6e30MGOYHON Urpe COMEPHUKOB MHOOEXKIaeT
BTOpO#i urpokK. Ero mepsoiii xo HOKEH ObITH TAKMM, YTOOBI B KYyYKax
crayo 4 u 3 KaMus.

Ilpumep 2. C nmomoibio B3BemeHHoro rpada ua puc. 2.5 npejcraBiieHa
cxeMa JOpor, COENUHSIONINX HaceJléHHble NyHKTH A, B, C, D, E. IToctpo-
UM TabJHILy, COOTBETCTBYIOILILYIO 3TOMY rpady.

B C D E

X | 50 90
50 x | 90
90 X | 80 60
80 X 70
90 60 | 70 X

SEEVERONE RS

Ecnmn merxay mapoil HaceJ€HHBIX IIYHKTOB CYILECTBYyeT Jopora, TO B
sAyefiKy Ha IepeceueHUH COOTBETCTBYIOINX CTPOKU U CTOJIOIa 3aN1ChIBa-
eTcs YHCJI0, paBHOE eé mamue. Mmemoriuecsa B TAOJUIlE IIYCThIe KJIETKN
03HAUAIOT, YTO JIOPOT MEXKJIY COOTBETCTBYIOIINMU HACEJEHHLIMHU IIYHKTA-
mu Her. IlocTpoenHas Taxum ob6pasoMm Tabimuiia Ha3bIBAETCsI BECOBOM
MATpHIEN.

V)
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st penieHUA HEKOTOPBIX 3ajay GbiBaeT yaoO0HO IO mMemoIeiica Tab-
Jaure crpoutsb rpad. Ilpu s3ToM ogHOI u TO Ke TabjuIle MOI'yT COOTBET-
cTBoBaTh rpadnl, BHEIIHE He IIOXOXUe Apyr Ha jgpyra. Hanpumep, pac-
CMOTpPeHHOM BbIIIe Tabiwile Kpome rpada Ha puc. 2.5 COOTBETCTBYET
rpad Ha puc. 2.9.

Puc. 2.9. BapuauT rpada, npecTaBiasiioniero Cxemy gJOpor

Ilpumep 3. Tabaunsl Tuma «06HLEKT—O00BEKT» YIAOOHO HMCIOIH30BATH
JIJIsT peIlleHNA JIOTUYECKHX 3a/1a4, B KOTOPEIX TpeOyeTcsl YCTAHOBUTEH B3a-
UMHO OJZHO3HAUHOE COOTBETCTBUE MEXKJY OOBbeKTaMU HECKOJILKUX KJac-
coB. PacemoTpuMm 3ajiauy, B KOTOPOl OOBEKTHI CBA3AHBI TPEeMsl IapaMu
OTHOIIEHUN.

Tpu noapyxu — AHsdA, CBera u HacTss — Kynujau pasjindyHble MOJIOU-
HbIe KOKTeilin B 6eJIoM, rojifyooM U 3eJIEHOM CTaKaHUMKax. AHe JocTajCAa
He OeJblil cTaKkaHYUK, a CBerTe — He rosy0boii. B 6ejiom ctakaHunke He Oa-
HaHOBBIN KOKTeJib. B rosry6oil crakaH4YMK HaJIUT BAHUJIBHBIN KOKTEHJIb.
CgeTa He 100UT KJIyOHUYHBINA KOKTENIb.

TpebyeTcs BHIACHHATDH, KAKOU KOKTEHJb U1 B KAKOM CTAKAHYUKE KYIIH-
Jia Kaxkaasa us JeBOYeK.

CospazuM Tpu cienyolinue TaGJaIuIbL:

HeBouka

Crakanuux
Aust Cgera Hacrsa

Beubrit
Tony6oit
3eséHbIi

Kokreiinan
Craxanumk * = =

0aHaHOBLIN | BAHMJBHBIM | KJIYOHHYHBIN

Beunprit
T'ony6oii
3eIéHbIN
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. Hderouxa
Koxkreitas
Ans Csera Hacta
BananoBsbIit
BaunibHbIH
KnyOHUYHBIHN

OTmeTuM B Tabinunax wHGOPMALUIO, COAEPIKAIIYIOCS B YCJIOBHUY 334"

JeBouxa
CrakaHYuK
AHs CgeTa Hacra
Benbrit 0
TI'ony6oit 0
3enéHbIN
Kokreiins
CrakaHung A = =
OaHAHOBBIY | BAHWJIBHBIN | KJIYOHUYHBIHI
Beusrit 0
Tony6oit 1
3eJIéHbIN
A HeBouxa
Koxreiian
Ausa Cgera Hacrs
BaunanoBbiit
BauunbubIi
KayGuuynbliit 0

HNmeroneiica Bo BTopoil Tabuuie MHPOPMALMHA JOCTATOUYHO AJIST TOTO,
4TOOBI 3ATIOJIHUTE BCIO 3TY TAOJIUILY:

Koxreitns
Craxanuux = - -
GaHaHOBBIIA BAHWJILHBIM | KJIYOHUYHBIA
Benwbrit 0 0 1
| Tomy6oit 0 1 0
I 3eJIEHBIN 1 0 0
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Hcnonpaysa daxTel, yTo CBeTa Kynmjia He KIYOHUYHBIN KOKTEHJb U
YTO 3TOT KOKTEIJIb ObLII HAJUT B 0eJIBIM CTaKAHYUK, 3aII0JIHsIeM BCIO Iep-
BYIO TaOJIHITY:

JleBoukKa
CrakaHuuk
Ansa CeeTa Hacrs
Beubrit 0 0 1
TonyGoit 1 0 0
3eJIEHBII 0 1 0
oy |

Ha ocHOBaHUU MH(MOPMANK B IEPBOH M BTOPOI TaBIUIIaX MOYKEM 3a-
TIOJHUTDH BCIO TPETHIO TAOJIHUILY:

Jesouxa
Koxreiian
Ans Csera Hacrsa
BananoBbIi 0 1 0
BauunsHbIH 1 0 0
Knybouuusbrit 0 0 1
N e

Omeem: AHs Kynnijia BaHWUJILHBIN KOKTEMIb B rolyooM cTaKaHUYUKe,
CBera — 0aHAHOBBIM KOKTEJIb B 3€JIEHOM CTaKaHYuKe, HacTsa — KJay6-
HUYHBIA KOKTENIb B 6€JI0M CTAKaHUYNKE.

CAMOE NrMMABHOE

B rabimuHbiXx uHGOPMAIMOHHBIX MOJEJAX HH(popMalusa o6 o0beKTe
HJIM IIpoLiecce NIPeACTaBIIAECTCA B BHIE MPAMOYIOJbLHOM TabJIUIlbl, COCTOSI-
et u3 cToJb1uoB u cTpoK. IlpeacrasiienHas B Tabauie vHGoOpMaIysa Ha-
TJIAHA, KOMIIAKTHA U JIETKO 0003puMa.

Tabimnna Tuna «00bEKT—CBOMCTBO» — 3TO TAbJIUILa, coaepKalasa uH-
dopmaImio 0 CBOMCTBaX OTAEJABHBIX 00bEKTaX, IIPHHAAJIEIKAIIHUX OOJHOMY
KJIaccy.

Tabsnuna Tuna «00’beKT—O00BbeKT» — 3TO TAOJMHUIIA, coAmepIrKallass UH-
dopmManIo 0 HEKOTOPOM OJHOM CBOMCTBe Map 00'beKTOB, Ualile BCEro IIPU-
HaJUIeKAaIluX Pa3HbIM KJIaccaM.
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1.

2.

Bonpocbi  3apaHva

Kakue npeumyinecrBa obecrmeuyuBaroT TabJudYHbIE MH(POPMAIUOH-
HbIe MOJEJIM 10 CPAaBHEHHIO CO CJIOBeCHBIMM onucaHusavu? Ilpuse-
IUTe IIPUMED.

IlpuBenuTe npumepb! TaOIUUHBIX MH(POPMAIIMOHHLIX MOJEJEH, C
KOTOPBIMH BbI IMeeTe JeJiO:

a) Ha ypOKax B IIIKOJIE;

6) B HIOBCe{HEBHOII JKU3HU.

K kakomy Tuny oraocurcs tabauna «Tabesnb ycmeBaeMOCTH», pac-
IOJIOJKEHHAA B KOHIIE Ballero JHeBHUKAa?

VzualiTe, B KAKHUX CIIy4aax B AYEHKY TAGJ/IMIIEI CTABUTCA 3HAK «X».
ITouemy MBI HCIIOJIB30BAJIH 9TOT 3HAK B Tabsune (npumep 2)?

JIBa UTrpoKa UTparoT B CJIeAyIOInyo urpy. Ilepen Humu sexaT gBe Kyd-
KU KaMHell, B IepBOif 13 KOTOPbIX 1 KaMeHb, 4 BO BrOpPoil — 2 KaMHH.
Y KaKIoro UrpoKa HeorpaHMYEeHHO MHOI'0 KaMHel. VIrpoKu XOgAT 110
ouepenun. XoJ COCTOUT B TOM, YTO MI'POK HJIM yBeJHUYMBAeT B 3 pasa
YUCJ0 KaMHel B KaKoii-To KyJe, HIu 1o0aBageT 2 KaMHA B KaKyI0-TO
Ky4y. BeIUrpbIBaeT UTPOK, IOCJIE X0/Ia KOTOPOro 00IIlee UMCJIO KaMHel
B ABYX Ky4Yax cTaHOBHUTCA He MeHee 17. KTo BEIMTpBIBaET npu 6e30Mmn-
00uHO¥ Urpe 060MX UTPOKOB — HMI'DOK, AEJIAIOIIWIHA IIEPBLIN X014, WiIn
UT'POK, OeJaloliii BTopoii xon? Kakum nojskeH ObITEH MePBBIi X0 BbI-
urpsiBaromiero urpoxka? Orset oGoCHYHTE.

Tabsna cTOMMOCTH ITIEPEBO30K YCTPOEHA CJICAYIOIIIM 00pas3oM: Uucia,
CTOAIIYIE Ha TIePECEeYeHUAX CTPOK U CTOJIOIIOB Tab/INL], O3HAYAIOT CTOH-
MOCThb IIpOE3Ja MEYKAY COOTBETCTBYIOIIMMHK COCEJHHUMHU CTAHIUSAMU.
Ecan nepeceuyeHye CTPOKY U CTOJIOLA IyCTO, TO CTAHIIMY HC SBJISIFOTCS
coceparMu. CTOMMOCTD NIPOE3A 10 MAPUIPYTY CKJIAIBIBAETCST U3 CTOM-
MOCTeM mpoeszia Mexay coceqHuMy crannusamu. [lepeBosku Mesxay Ha-
cesléHHBIMM nyHKTamMu A, B, C, D, F oCyIecTBJIAOT TPU KOMIIAHWUH,
NPEeACTaBUBIIINE CTOMMOCTEH CBOMX yCJIyr B TaGiuunoil opme. Kaxas
KoMnaHu#d obecreurBaeT MUHHMAJIbHYIO CTOMMOCTD I1poesna ns A B B?

1)
A |B |C |D |E
A X 3 1
B X | 4 2
C 4 | X 2
D 1 X
E 2 2 X

vV
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2)
A |B |(C |D |E
A X 311 1
B X | 4
C 3 4 | X 2
D X
E 2 X
3)
A |B |C |{D |E
A X 3 1 4
B x | 4 2
C 3 4 | x 2
D 1 X
E 4 2 | 2 X

CopeBHOBaHUA 10 IJIaBaHUIO OBLIM B CAMOM pasrape, KOrga cTaJio
SICHO, UTO IePBBIE YeThIPpEe MeCTa 3afiMyT MAJbUYUKN U3 NATEPKU JIU-
nepoB. Ux umena: Banepwmii, Hukonaii, Muxaun, Urops, 9ayapng,
damunnu: Cumakos, Yurpus, 3umuH, Konwlios, BimnHoOB (MMeHa 1
¢dhaMuIny Ha3BaHBI B IPOU3BOJILHOM MOpAAKe). Haminch 3HATOKH,
KOTOpBIe TIPeJICKa3aiv, UTO mnepBoe mMectTo 3aiimér KomblioB, BTO-
poe — Banepwuii, Tperbe — Yurpus, yeTBépToe — Idayaph. Ho Hu
OJVH U3 pe0AT He 3aHSJ TOrO MeCcTa, KaKkoe eMy IpeacKassBanu. Ha
caMoOM JeJie ITIeEpBOe MeCcTO 3aBoeBas Muxawi, stopoe — CHMakKoB,
Tperbe — Hukouaii, uerBéproe — BimnoB, a UurpuH He momajy B
4eTBEPKY CuIbHelIuX. HaszoBure uMsa 1 haMUJINIO KA I0T0 U3 JIN-
IEepoB.

B Hopunscke, Mockse, PocroBe u IlaTuropcke »KuByT UeThIpe CyII-
PYy>KeCKHe naphl (B KaM oM ropoje — ojHa napa). MmMena atux cyn-
pyroB: ArTtoH, Bopuc, Hasuy, I'puropuii, Onwra, Mapusi, Cetsa-
Ha, Ekarepuna. ABTOH XuBET B Hopunbcke, Bopuc u Onbra — cym-
pyru, I'puropuit u Csersiana He KUBYT B OAHOM ropofe, Mapus
KuBeT B MockBe, CBeTsiana — B PocToBe. B KaKOM ropoze mpoxu-
BaeT KaXKJaf U3 CyNPysKeCKUx nap?

ITocTpoiiTe rpad, oTparkaroiuil pa3HOBUIHOCTH NHPOPMAIITHOHHBIX
MOJieJIe.
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Ba3a gaHHbIX Kak Mmogenb npeamMmeTHoOn
obnacTu

Kuarouessie caoBa:
o MH(OPMAIIMOHHA CHCTEeMa
e 0as3a JaHHBIX
¢ unepapxuyecKas 6a3a JAHHBIX
e ceTeBas 0a3a JaHHBIX
o peasnMoOHHAS 0a3a JAHHBIX
* 3amuch
e TOJE
® KJIIOY

2.5.1. UludopmauMOHHbIE CUCTEMbI U 0a3bl AAHHbIX

CoBpeMeHHBIII YeJIOBEK B CBOE MPaKTUYECKON [HesATeIbHOCTH BCE
yalie U yalle MCIHOJIb3YeT pasinuHble MH(OPMAIMOHHBIE CHCTEeMBbI, obec-
TIeYUBaKONINe XPaHeHne, MOMCK 1 BELAAUY MH(OPMAIIMK IO ero 3alpocaM.
TIpumepamMu MHPOPMAILIMOHHBIX CUCTEM SBJISIOTCS:

® cIpaBOUYHAA afpecHas cayxba GoJIBIIIOTro ropoja;

e TpaHCIOPTHAs MH()OPMAIMOHHAA CHUCTEeMa, 00ecIeunBaoIasi He TOJNIb-
KO BO3BMOXXHOCTE IIOJIYYCHUSA CIIPABOYHOM MH(OPMAIK O PACHHUCAHUN
0Ee30B 1 CAaMOJIETOB, HO U MOKYIIKY KeJIe3HOMOPOKHEIX 1 aBuabuie-
TOB;

¢ nHGOPMALMOHHO-TIONCKOBAsA CHCTeMa, coAepsKalnas WHQPOPMAaIHUIO
IPaBOBOTO XapakKTepa. i

IlenTpanpHO#l uacThio J000¥1 MHPOPMALVOHHONH CHCTEMBI ABJAETCA
0a3a JaHHBIX.
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Baza panHbix (Bl) — COBOKYMHOCTb A@HHLIX, OPraHNM30BaHHbLIX MO ornpe-
AENéHHbIM NpaBunamM, oTpaxarowas CocTosiHUE 06BbEKTOB U UX OTHOLLEHUN B
HEKOTOpOl npeaMeTHo obnactu (TpaHCNopT, meauvumnHa, obpal3osaHue,
npaso u T. A.), NpefHa3HayYeHHas a1 XpaHeHNs1 BO BHELWHEW NamMATu KOM-
nbloTEpPa 1 )15 NOCTOAHHOIO NPUMEHEHUIA.

Basy manHBIX MOXKHO pacCMaTpuBaTh KaK MH(POPMAIMOHHYIO MOJENH
IpegMeTHOMH obJiacTH.

OcHOBHBIME cniOCO0aMU OPraHU3AIMM AAaHHBIX B 0a3ax JaHHBIX SIBJIA-
I0TCSI MepapXUUeCKUl, CeTeROI U peJAIuOHHBIHI (puc. 2.9).

S NVAN N ===
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Puc. 2.10. Cnocobr1 oprasusanuu gasubix B BIl: a) nepapxuueckuii, 6) ceTeBoii,
6) PeJIAINOHHBIMI

B nepapxuueckoii 6aze JAHHBIX CYII[ECTBYET YIIOPSALOUYEHHOCTb OOBEK-
TOB IIO YPOBHAM. MexXay o0BbeKTaMu CYLIECTBYIOT CBSI3H: KaXKABIN 00b-
eKT MOYKeT OBITH CBSAA3aH ¢ 00beKTaMH 0oJjiee HM3KOTro ypoBHS. I'oBOpSAT,
4TO TaKue 00'beKThl HaXOASATCS B OTHOIIIEHUY IIPefKa K mMoToMKy. Mepap-
XWYECKHil crocob opraHmsanyu JaHHBIX PeaJli30BaH B CHCTEME IIallOK
onepanuoHHOU cucTembl Windows. BepxHuii ypoBeHb 3aHMMAaeT MaIllKa
Pabowuir cmoan. Ilanku Broporo ypoBHsi Moil komnviomep, Kopsuna u
Cemesoe okpyscenue siBisitoTes: €é noromkamu. Ilanka Moil komnvromep
ABadgercsa npefkom naa narnok Juck A, Juex C w 1. n. [louck kako-
ro-nubo o0beKTa B TaKoi 6asde JaHHBIX MOYKET OKa3aTbCs JOBOJIBHO TPY-
JOEMKHM H3-3a HEOOXOAMMOCTH IIOCJIEJOBATEIbHO IIPOXOJAUTH HECKOJIbKO
IpeJIIeCTBYIOINX NePapXUYeCKUX YPOBHEMH.

B cereBoii 0ase JaHHBIX He HAKJIAILIBAETCA HUKAKUX OrPaHUYCHHUI Ha
CBA3HM MEXXJAY O0BeKTaMu: B Heil MOryT ObIThH 00BEKTHI, HMerollue boJsee
opuoro mpenka. CeTeBoil crioco® opraHH3aluM AAaHHBIX Peaju30BaH BO
BcemupHoil nayTuHe 17100aJbHOM KOMOBIOTEDHOM ceTu VIHTepHeT.

HaubGoJubitee pacnpocTpaHeHue IOJYYUIIN PesIMOHHbIe 6a3bl JaH-
HbIX. VIX MBI paccmoTpumM GoJiee mogpo6GHO.
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2.5.2. PensunoHHblie 6a3bl AaHHbIX .

B pensuuoHHoli 6a3e pavHbix (PB) ncnonbayercs pensuuoHHas Moaenb 0
[aHHbIX, OCHOBaHHas Ha NpeacTaBneHnn NaHHbIX B BUAE Tabnudl,.

Penanuonsas Bll MoxeT cOCTOATH M3 OLHOI WMJIM HECKOJBKHX B3au-
MOCBSIBaHHBIX MIPAMOYTOJILHBIX TAOGJIHII.

Ctpoka Tabinuuplr PBJl HasbiBaeTCsa 3amMCBIO, CTOJIOEI] — MOJIeM
(puc. 2.11).

Hn™s moans 1 Wmsa noas 2 y{%}( HUms noas 4
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Puc. 2.11. CrpykTypa Tabaunsl penanuorHoi Bl

3anuchk COLEp>XUT BCIO mHpOpManuio 00 OJHOM OOGHEKTe, OIKChIBae-
MoM B 0ase JaHHBIX: 00 OJJHOM TOBape, IIPOJAaBaeMOM B mMarasuHe; 00 oj-
HOM KHHTre, uMemwlneiica B 6ubinoTexe; 06 OJHOM COTPYAHHKE, paboTaro-
IeM Ha IIPeANPUSITUN, U T. 1.

ITore — aTO OHA M3 XapaKTepHCTUK (aTpPuOyTOB, CBOMCTB) OOBEKTAa:
Ha3BaHMe TOBapa, CTOUMOCTH TOBapa, KOJINYECTBO NMMEIOINXCA B HAJTUYUN
TOBapOB; HA3BaHWE KHWIHW, aBTOP KHUIU, I'OJ U3JaHUA; GaMuInusa, UM,
OTYECTBO COTPYAHUKA, AAaTa POXKJAEHU, CIeIUAJbLHOCTb U T. II. 3HaYeHUSA
roJieii B OAHOM CTOJIOIE OTHOCATCA K OAHON XapaKTePUCTUKE 00bEKTa.

ITosie GasbI JaHHBIX UMEET MMA, THII U JJINHY.

Bce umeHa nosnieit Tabamibl JOIMKHBL ObITH PA3HBIMH.

Tun nosa ompeneiseTcss TUIIOM JAaHHBbIX, KOTOPbIE I10JIE COLEDPIKHT.
OcHOBHbIE TUNIBI HOJIEI:
® YKCJIOBOM — JJidA [TOJIeli, coZmepIkalliX YUCJIOBYIO MH(pOPMAaIio;
® TEeKCTOBBIM — MJIA IOJIeH, COIepsKallliX BCEBO3MOXKHbIE ITOCJIeNOBa-

TeJIbHOCTU CUMBOJIOB;
® JIOTUYECKUU — [AJIs OJIel, KOTOPbI€ MOT'YT IIPUHUMAaTh BCErO ABa 3HA-

uenus: JA (MCTUHA, TRUE, 1) u HET (JIOKb, FALSE, 0);

e J1aTa — JJISI MOJIeH, cofepKaInX KaJleHIapHble JaThl (B Hallleit cTpaHe

IPUHATO MUCATH A€Hb, & IOTOM MeCSIL X I'0J).

JInHa moJii — 9TO MAKCHMAJIbHOE KOJIMYECTBO CHMBOJIOB, KOTOPBIE
MOTYT COAEP>KAaThCH B II0JIE.
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JJia 3anmucu CTPYKTYDPbLI TaOJUIBI MOKHO IPUMEHATH CJIEAYIONIYIO
dopmy:

UMs_TABJIUIIBI (MMA ITOJIA 1, UM I10JIA 2, ...)

Hanpumep, onucarh ofHOTA0IUUYHYIO 6a3y JaHHBIX «Kalenzapp nmoro-
IbI» MOXHO TaK:

KAJIEHOAPBH_IIOTOBbI (JEIID, TEMIIEPATYPA,
BIIAWHOCTD, JABJIEHUE, HAIIPABJIEHUE BETPA, CROPOCTb
BETPA).

3necs nosne IEHD 6yner nmers Tun «zparta», nojas TEMITEPATYPA,
BITAKHOCTDb, TABJIEHUE, CKOPOCTbh BETPA — uwuciioBo#i Tuil;
noje HAITIPABJIEHUE BETPA — TeKCTOBBIA THII.

B Tabismniie He JOJDKHO OBITH COBHAJANOINUX 3amnuceii. MlHaue rosops,
JOJKHBI OBITh I10JI€ MJIM COBOKYITHOCTD IIOJIEH, 3HAYEHUS KOTOPBIX IJs
KaXKJOM 3aIKcH BCerga pas3jJudHEL.

Hanpumep, sHauenus nmons IEHDB 6aszsl gasaeix «Kanremgaps moro-
IObI» BCerza OyOyT PasHBIMU B PA3HBIX 3aIIMCAX.

B 6aze gauapix YYEHUK (PAMWJIIVA, UMdA, OTHECTBO, IATA
POKIEHVSA, CEPUSA CBUOETEJILCTBA O POXIOEHNWU, HOMEP
CBUIETEJIBCTBA O POKIOEHNU, KJIACC) naBepusika He OyAyT co-
BHAgaTh TOJIBKO 3HA4YEHUs COBOKYIIHOCTH Takux mnoJei, kak CEPUS
CBUIETEJIbCTBA O POXKIEHVNU n HOMEP CBUIOETEJILCTBA O
PO IIEHUN.

IToste nyi1 COBOKYIIHOCTD TOJIEH, 3HAYEHUA KOTOPBIX B 3alIMCAX HE I10-
BTODAIOTCA (ABJIAIOTCA YHUKAJIBHBIMHK), HAa3LIBAIOT KJIOUOM TabJIUIIbI
0a3pl JaHHBIX.

CAMOE rMABHOE

Basa paunbix (B]l) — COBOKYIHOCTH AAHHBIX, OPTaHU30BAHHBIX IO
onpefeJEHHLIM MpaBUJIaM, OTPasKarollasd COCTOsHNEe OOBEKTOB U MX OT-
HOIIIEHUH B HEKOTOPOH NpegMeTHOM obsiacTu (TpaHCTIOPT, MeAUIIMHA, 06-
pasoBaHUe, [IPABO U T. [.), IpPeAHA3HAYEHHA AJIS XPAHCHUS BO BHEIIIHEN
NaMATA KOMIBIOTEPA U IIOCTOSHHOIO NPUMEHeHusA. Basy MaHHBIX MOMKHO
paccMaTpuUBaTh Kak HH(POPMAIIMOHHYIO MO/IeJIb OPeIMeTHOM 00JI1acTu.

OCHOBHBIMH CIIOCOOGAMY OPraHU3aLUU NJAHHBEIX B 0a3ax JAHHBIX SBJISA-
IOTCSI MePapXUUYeCKUil, CETEBOM U PeJIAINUOHHLII. B pensimyuonupix 6a3zax
maHeeix (PB]Il) mcnosabsyercss penslMOHHAST MOJEJb JaHHBIX, OCHOBAaH-
HadA Ha [Ipe/ICTaBJIEHUU JaHHBIX B BU/e TaOJIHII.

Crpoxka tabaunsl PB]] nasbipaeTcs 3anuceio, cTosiber; — moJjeM. [lose
WJIM COBOKYIHOCTS II0JIe, 3HaUueHUsA KOTOPBLIX B PAa3HBIX 3allUCAX He I0-
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BTOPAIOTCH (SBJISIOTCS YHUKAJIBHBIMH), HA3BIBAIOT KJIIOUOM TaOIHIBI
0ashp! JAHHBIX.

w W
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Bonpochl  3aaaHus

Yo Takoe nupopmaironHas cucrema? Ilpusegure npumMmep HHGOP-
MAIIMOHHOU CUCTEMBbI.

YTo Takoe 6a3a JaHHLIX?

HazoBuTe OCHOBHBIE CIIOCOOBI OPraHM3AIUU HAHHBIX B 6a3ax maH-
HBbIX.

Kaxkue 6asbl faHHBIX HA3LIBAIOTCSA PEIAINUOHHBIMU?

Yto Takoe 3anuch? Kakyio nuHGOpPMaIUIO OHA COAEPIKUT?
Yro Takoe nosie? Kakyro uadopmanuiro conepKut moyue?
IlepeuncauTte ocHOBHBIE TUIHI oyei PBII.

Hnsa moneit oxmorabnuuuoit 6asel ganaerx KOJIJIEKIIUSA (KO,
HA3BAHUE 9KCITOHATA, ABTOP, MECTO NU3I'OTOBJIEHHUSA,
ot U3rOTOBJIEHUSA, ®VO ITPEABLIAYIIETO BJIAOEJIBIIA,
OATA ITPUOBPETEHUA, CTOHMMOCTBH OKCIIOHATA,
YIIOMMHAHUE B KATAJIOTAX (na/HeT)) yKaM)uTe TUII Kaka0-
ro moJis.

Yto Takoe Ka0U Tabauibl 6a3bl JAHHBIX? YTO MOMKET CJIYKHUTH
KJII0UOM B 6asze nanubix KOJIJIEKIIMSA?

IIpomymaiiTe cocTaB, TUOBI IIOJIEH U KJIOY OLHOTAOIUYHON 0asbl
OAaHHbBIX:

a) TYPATEHTCTBO;
6) BUJEOTEKA;

B) ABTOCAJIOH;

r) PETMOHBI P®D.
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Cucrtema ynpasnenuns 6azamuv AaHHbIX

KaroueBsbre ci1oBa:
CYB/

e TabJsuIa

dpopma

3anpoc

e ycJioBHE BhIOODaA
e OTYET

2.6.1. 470 rakoe CYB[4

0 MporpammHoe obecneveHne ons cos3naHusa a3 gaHHbIX, XpaHEeHUSa N Noncka
B HUX HeoOxoaAuMOon nHpopMaLn Ha3bIBAETCA CUCTEMON ynpaBneHuna 6a-
3amum paHHbix (CYBA).

C nomompio CYB]I nosib3oBaTesnb MOMKeET:

® CO3JaBaTh CTPYKTYPY 6a3bl JaHHBIX;

e 3amnoJHATH 023y JaHHBIX MH(pOPMAIIHUEH;

® peAaKTHPOBAaTh (MCIPABJATH, AOIOJHATH) CTPYKTYPY M COJAEpKaHUe
6a3bl JAHHBIX;

BBINIOJIHATH COPTUPOBKY (YIOPSLOYUBaAHNE) MHPOPMAINH;
OCYIIIeCTBJIATH NOMCK MH(opMaIuu B 6a3e JaHHBIX;

BBHIBOLUTH HYXKHYIO HHGOPMAaILHMIO Ha 3KPaH MOHUTOPA, B (daiin u Ha Oy-
MAaXXHbIIT HOCUTEIh}

e yCTAHABJIMBATH 3aIUTY 0a3bl JAHHBIX.

Nmenno nanmuuue CYBJl npeBpamiaeT OorpOMHBIN 00bEM XPAHUMBIX B
KOMITBIOTEPHOI TaMATH CBEJEHHI B MOII[HYIO CIIPABOYHYIO CHCTEMY, CIIO-
COOHYIO OBICTPO NPOM3BOAUTHL IIOMCK M OTOGOD HeoOXomuMoil HaM HH(MOP-
Mayu.
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2.6.2. UnTtepdeiic CYB/L

Cymiecreytor CYB]I, ¢ mOMOIIILI0 KOTOPEIX CO3NAIOTCSA KPYIHBIE TPO-
MBILILTIEeHHBbIe NMHGOPMAITUOHHBIE CUCTEMBI. [[J1s1 paboThI ¢ 3TUMU CHUCTEMA-
MU HYKHBbI CIELIMaJIbHbIe 3HAHUS, B TOM YHCJE BJIaJIeHUe CIIeIHaTIN3HuPO-
BaHHBIMU S3bIKAMH IIPOrPAMMMUPOBAHUS .

Jlnst BemeHus JIUUHBIX 643 JAaHHBLIX, a TaKyke 0a3 JAaHHBIX HEOOJIBIINX
opraHusanuil ucroab3yTcea 6ojiee npocteie CYB]l, padorats ¢ KOTOPHI-
MM MOTyT OOBIUHBIE IIOJb30BaTesu. Hawmbojiee pacnpoCcTPaHEHHBIMU
CYB/]] rakoro Tumna asiasiorca Microsoft Access u OpenOffice.org Base.
IIpu 3anmycke J1r060i M3 HUX HA 9KPAaH BBIBOAUTCS OKHO, IMEIOIee CTPOKY
3aroJIOBKa, CTPOKY MEHIO, IaHeJU HUHCTPYMEHTOB, pabouyio oGJsacTs u
CTPOKY coctosHuda (puc. 2.12).
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Puc. 2.12. Cpena OpenOffice.org Base

OcuoBHbIMU 00beKTaMu CYB]] siBnsiorcs Tabauibi, GOpMBI, 3alIPOCHI,
OTYETHI.

Taénuupr — 3T0 raaBHBIN TUI 00beKTOB. C HUMHU Bbl Y2Ke 3HAKOMBI.
B rabsunax xpaHATCA HaHHBIE. PeisinimoHHasi 6asa HAaHHBIX MOXKET CO-
CTOATH U3 MHOYKECTBA B3aMOCBISAHHLIX TAOJIHIIL.

@Dopmr1 — 2T0 BcnoMoraTeJbHbIe 00beKThl. OHU CO34al0TCs AJIA TOTO,
4TOOBI cresiaTh GoJiee ymoOHOU paboTy IOJbB30BaTeNsA IPH BBOJE, IIPO-
CMOTPe€ U peJaKTHUPOBAHUM JaHHBIX B TaOaUIax.
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3anpochl — 3TO KOMAaHIBLI U Pe3yJIbTATH 00pAIlleHNA TOJb30BATENS K
CYB]l ans moucKa DaHHBIX, COPTUPOBKM, NO0ABIEHUS, YAAJEHUSI U 00-
HOBJIEHUS 3aIIHCEA.

"OT4éThl — 3TO JOKYMEHTHI, C)OPMHPOBAHHEBIE Ha OCHOBE TabJIMI] U 3a-
IIPOCOB U IpeAHA3HAYEHHbIE [J1s BRIBOJA HA MeYaTh.

2.6.3. Cozpnauve 6a3bi faHHbIX

B xauecTBe mpumepa pacCMOTPHM IHPOIECC CO3NAHUA 0asbl HJaHHBIX
«Hamr kigacce» . OHa O6yIeT COCTOATh U3 OLHOM TabJIMIbl, UMeIoIeii ciaeny-
IOLYIO CTPYKTYPY:

CIIMCOK (KO, ®AMWUJINUSI, UMSA, HATA POXKIEHUA, II0JI,
POCT, AIPEC, YBJIEHEHUE, HAJIMYHE IIK).

ITona KO u POCT 6yayTt umncnoseimu; nose JATA POKIEHISA 6y-
geT uMeTh Tun garta; none HAJIMYUME IIK Oymer sioruuecKum; Bce
oCTajIbHbIEe TOJA OyayT uMeThb TeKCcTOBHIN Tuil. Ilone KOJIl Mok HO cuu-
TaTh KJIIOUOM TaOJUITBI 043kl JAaHHBIX.

Hmsa nons Tun noans
Kox YHuciaoBoit
Damunus TexcToBbIil
Nma TekcToBBIH

Hara posxgenus | Hara

Ilon TeKcTOBLIN
Pocr YrucioBo#
Anpec TexkcrToBbIit
YBieueHue TexcToBBIA
Hanwuue ITK Jlormueckuit
|
Coszanue 0as3bl JAHHBIX HAUMHAETCS C OTKPBLITHA (paiijga, B KOTOPOM
oHa OyzerT xpaHHUTbCA. A 9TOro HYsKHO IIOC/Je 3amycKa IIPorpaMMbI

OpenOffice.org Base cnefoBaTh yKkazaHusM MacTepa 6a3 JaHHbIX

1) cospaTh HOBYI0 6a3y HJAHHBIX;

2) saperucTpupoBaTh 6a3y JaHHBLIX (YKAa3aTb OyTh U UM (aiiaa).

Janee ciaenyer omnmcaTh CTPYKTYPY Tabauilsl (yKasaTh MMEHA U THUIIHI
BCEX I10J1ei1) 1 BBECTH JaHHbIE B TaOJINILY.

JlaHHbIe MOYKHO BBOAUTH HENOCPEICTBEHHO B Tabuauuy (puc. 2.13), a
MOJXKHO CO3JaTh [IJIA 9TOT0 CHeIlNadbHbIN 111absoH — ¢opmy (puc. 2.14).
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Koa Dammnma Nma Aara poxaeHHa Non Poct Aapec YEBneuesne Hanviune MK

Puc. 2.13. Tabauna njid BBoLa JaHHBIX

o St : i
Camnmn I I Ganmnist
f I
w l | -
a
ihoee 355 ] —
e -
~ Hamvme MK I~ Aapec
J
:»i :
 Hanimane 11K
2.
Ko’l A e TP A e m= X N o = Ama »
| ik |
fon Aapec Yeneserne
| | TR |
Hanvine i<
-

Pue. 2.14. @opmbl AJ1s BBOAA JaHHBIX

IIocsie BhIMOJIHEHUST BCEX MEPEYMCJIEHHBIX BHIINE AeMCTBU OynaeTr Io-
JydeH caenyrouiuii pesysasrtat (puc. 2.15):

Qefin [pasxa WA BCTeeka CEpBMC QOKH0 Crpaexa

ST SR A et N R

Bl xG@ipl lfHRIRY v

n | 3 R B R wR | | % )y | A 4
I praHes Muxann 23.05.96 M 152,0 |Nepsonatickan 16-8 |¢yrbon
JemeHToeBd |AHacTacna  [08.04.96 X 154,0 [lWKonoHan 52 TaHUb EI
JKrnxopes Anexcert 12.12.96 M 160,0 |[Canosas 10-14 dyrhon |7]
KouepruHa  |Onera 01.11.95 ™ 164,0 |Caanosan 10-56 nnasaxue
Hoerkos Muxamn 12.08.96 M 158,0 |LlkonsHan 12-24 ¢yThon
MatprHa prHa 09.05.96 X 154,0 |MNepeomatickan 2-10 _[ry3bika id
Matprra Onbra 09.05.96 " 156,0 |MNepsomasickan 2-10 |TaHubl v/
ToponyuH Cepre 14,04.96 M 162,0 [Mepsoma¥ickan 12-3 |nnasaHue
Lawkos VieaH 13.11.95 M 156,0 |LUikonoHan 4-4 TaHubl |
Ocyposa | Avara 01.09.95 X 168,0_|LkonbHas 315 My3biKa ™

Puc. 2.15. Tabauna «Crncok» 6a3el JaHHBIX « Ham Kiace»
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Cosnanuas U coXxpaHéHHas 0asa JaHHBIX B JaJbHEHIIIeM MOXKET ObITh
OTKPHITA AJIs1 J00aBJIEHUA HOBBLIX 3alMCell, NCIPABJICHUA U YIaJIeHUA CY-
LI[eCTBYIOIUX , U3MEHEHUS COAEPIKNMOr0 OTAENbHBIX IT0JIeil U CTPYKTYPHI
Bcel TabJIUIBI.

JaHHble 13 TAOINI, MOYKHO YIOPALOYUTE [0 HEKOTOPOMY IIPM3HAKY.
Hanpumep, haMuiny y4YeHHKOB B KJIACCHOM 2KYPHAJIE 3allNCHIBAIOT B aJI-
¢daBUTHOM NOPsAKe; Tejenepesadyd B IIPporpaMMe — B COOTBETCTBUH CO
BpPEeMEeHEeM UX BBIXOJa B 3(HP; YPOKU B PACHMCAHUN — IO BO3PACTAHUIO
UX NOPSALKOBBIX HOMEPOB.

VYrnopsagoueHrue NaHHBIX II0 BO3PACTAHHUIO WM YObIBAHHUIO 3HAYCHUH
HEKOTOPOT'O NMPU3HAKA HA3LIBAIOT COPTHPOBKOM. I[JIA BEINOJHEHUS CODP-
TUPOBKHU YKa3BIBAIOT UM TOJIS (MMeHa 1oJeli), no Koropomy OyaeTr mpo-
H3BeJleHa COPTHPOBKA, U €€ MOPALOK (Bo3pacTaHue uian yObIBaHue 3HaUe-
HUHU 0oJIA).

2.6.4. 3anpochbl Ha BbIOOPKY AaHHbIX

ITocsie Toro Kak 0a3a JaHHBIX CO34aHa, €€ MOXKHO HCIIOJIL30BaTh B Ka-
yecTBe CIIPABOYHOM CUCTEMBI.

Tabnuna, comep:xaiias MHTePeCYIOIHe MOJIb30BaTENA CBeJeHud, U3-
BJICUEHHbIE U3 0a3bl JaHHBIX, HASLIBAETCS CIIPABKOM HMJIM 3aIIPOCOM; OHA
COIEP2KUT TOJILKO Te 3aIIMCHU U UX II0JIfl, KOTOPhIE COZePIKATCSA B 3alIpocax
Ha BbIOODKY HaHHBIX, YAOBJIETBOPAIINX 3aJaHHBIM YCJOBUSAM (YCJIIOBHU-
AM BbIOODA).

B xomaanax CYB]] yciioBusi BEIOOpPa 3anuchIBaloTcA B )OpMe Jorudec-
KHX BBIpQYKEHUU — (POpMaSIM30BaHHBIX BBICKa3bIBaHW, chHOpMyJIHPO-
BaHHBIX Ha €CTeCTBeHHOM s3niKe (Tabn. 2.6).

B sorvyeckux BBEIPasKEHUSX UMEHA [MoJieil 6asbl JaHHBIX CBA3BIBAIOTCA
C OIIpe/ieIEHHLIMHY 3HAUEHHUAMHU 3TUX I10JIel onepanusaMy OTHOIEHUI:

= paBHO;

<> He paBHO;

< MEeHBbIIIE;

> 0oJibIle;

<= MeHbIlle UIu paBHO (He GoJiblie);

>= 0OJIbIIIe UJIH PaBHO (HEe MeHbIIIe).

Ha ypokax maTeMaTHKH Bbl IIPHUMEHSIETE 9THU OIEPaIMI, COCTABIAA U
pelast Y1CJIOBbIE PABEHCTBA, HEPABEHCTBA U MX CUCTEMBI.

Onepanuu OTHOLIEHUM NPUMEHHMEI M K TeKCTOBBLIM IoJigM. FIX cpaB-
HEHHE IIOCTPOEHO Ha JIEKCHKOrpaduyecKkoM MNPUHIWIIE: U3 JIBYX CJIOB
MEHBIIINM CUUTAETCs TO CJIOBO, IlepBas OyKBa KOTOPOTo HAET IO ajipaBuU-
Ty paHbllle; eCJIM IIePBbIe HECKOJbKO OYKB ABYX CJIOB OGUHAKOBBI, TO
CpaBHEHUe IIPON3BOAUTCS 10 IIepBOH passnyalonieiicsa Gykse.
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Tabnuua 2.6
No BrickassiBaHue darwgeon Boxap 3HauenMe
BbIpaMeHue 3anucu
1 | Pocr yueHuka He POCT<=160 1 Hcruna
mpeBeraet 160 em
4 JIoxb
2 | YueHUK yBIeKaeTcs YBJIEHEHUE= 1 Hctuna
dyr6osoM ‘dyT6oi’
by 2 Jloxs
3 | @amMunusa yyeHUKa — DOAMUTIUA= 6 HUcruna
ITaTpunua ‘Tlarpuna’
1 Jloxs
4 | YueHHuK He yBJIeKaeTCH VBJIEHEHUE<> 2 Heruna
TaHLIAMU ‘"TaHIbl
1 Jloxs
5 | Vuenuk poguiics B 1996 OATA>#31.12.9 8 HUctuna
roxy S#
10 Jloxb
6 | VueHuUK umMeeT HAJIMYUE 7 HUctuna
IepPCOHAJIbHBIN ITK=1
KOMIILIOTED 9 Jloxs

3HaYeHWE II0JisI TEKCTOBOI'O THIIA U HEKOTOopas TEeKCTOBas BeJIMYUHA

PaBHEI, €CJIM OHU COAEPIKAT OJHHAKOBOE KOJMYECTBO CUMBOJIOB U BCE UX
CUMEBOJIBL, CTOSI[ME B IIO3UIUAX C OJMHAKOBEIMH HOMEepaMU, COBIIaJaroT.
IIpu cpaBHEHUHM TEKCTOBBIX BEJIMUYHH CJIEAyEeT UMEThb B BUAY, YTO IIPO-
0es1 — 3TO TOKe CUMBOJI, XOTs OH U « MEHbIIIE» JII00O0IT OYKBHI.
CpaBHeHME AAT IOCTPOEHO MHAYE — OJHA AaTa CUYHUTAETCS MEHBIIe
JADPYTOIi, ecay OHAa OTHOCHUTCS K OoJiee paHHeMY BpemeHu. Hanpumep, uc-
TUHHBIMY OYyT CIAeAyIOIe OTHOIIIEHUS

01.11.95<02.11.95;
29.11.95<02.12.95;
29.11.95<01.11.96.

VenoBusi BbIOOpPaA MOrYT 3aaBATHCS HE TOJBLKO IPOCTHIME, HO U CJIOXK-
HBIMU JIOTUYECKUMH BBIPAYKEHUSIMH, COAEPIKAIMMU JIOTMYEeCKUe ollepa-
nuu. C ocHOoBHEIMEK noruyeckumu onepauuamu W, UJIM, HE Bu mo3Ha-
KOMMJIHICB B riiase 1.
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Tabnuua 2.7
m
Ne Bricka3siBanue e Slugep 3HaueHHe
BBIpasKeHUEe 3amucH
1 | Poct yuenuka 6oJibiie POCT>160 1 4 HcTura
160 cM, ¥ yueHUK YBJIIEHEHUE= 0
YBJIEKAeTCHA IJIaBaHUEM 'mnaBaHue’ 1 Jloxs
2 | Pocr yuyenuka Gosibiie POCT>160 NJIN 10 Hcruaa
160 cM uIn yYyeHUK VBJIEHEHUE=
YBJIEKAETCS IIJIaBaHHEM 'miaBaxye’ 1 Jloxs
3 | Henb porxaenus Onbru UMA="Onbra’ 1 4 HUcruna
He 09.05.96 IOATA#09.05.96#
7 Jloxb
T O S T e B BN DE T, < e et T

C mOMOILbIO 3AIIPOCOB IIOJb30BATEb MOXKET OBICTPO HaliTH B 0ase maH-
HbIX 1 BBIBECTHM HA 9KPaH KOMIbIOTEPA HHTEpecyII[yio ero mapopma-
muo. Ho ana pelleHusa OOJBIINHCTBA MPAKTUYECKUX 3aa4Y HAHNEeHHYIO
mHMpopManuio HeoGXOANMO IPEACTABUTD B OIIPEeAEIEHHON opMe U TTOATr0-
TOBUTh K BBLIBOJY HA IeYaTb. ITOT 3Tal paGoThbl HA3BIBAETCS IMOATOTOB-
Koi1 oTuéTa.

CAMOE IN'TABHOE

IIporpammHuoe obecrieueHuve AJIsi CO3AAaHUA 0a3 NAaHHBIX, XPAHEHUS U
MMOUCKAa B HUX HEOOXOoAuMON MHGOpMAaIluU HA3LIBAETCS CHUCTEMOM yIIpaB-
Jeaund 6azamu nanaeix (CYB/I).

OcHoBHbIMU Oo0BbeKTamMu CYB]l sBnaoTca Tabauusl, (popMsl, 3anpo-
ChI, OTYETHI.

C moMoIUBIO 3alPOCOB HA BHIGOPKY AAHHBIX, YAOBJIETBOPSAIOIIUX 3a-
JaHHBIM yCJIOBUAM (YCJIOBHUAM BHIOODA), MOJIB30BATEJH MTOJIyUaeT 13 6a3bl
JaHHBIX TOJILKO Te 3aIlFCH M UX I0JIA, KOTOPhIe eMy HYy XHbI. B Komanzax
CYB/]] ycnoBusa BbIGOpa 3alUCHIBAIOTCA B (DOpMe JIOTUYECKUX BhIpaske-
HUI.

Bonpocb! u 3anaHuna

1. Yro rakoe CYB?
2. Kakasa CYB]] ycTraHoBJIeHA Ha KOMIIbIOTEPaX B BallleM KJjiacce?

3. Cuero HaunHaeTcsi cosdnanme BI?
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4. Ilepeuncnure ocuoBHbIe 00beKThHI CYB]l. Kakue GyHKIIMYU OHU BBI-
TNOJHAIOT?

5. Hwmxke B TabnmuHOU (hopMe npencTaBiIeHBI XapPAKTEPUCTUKHU HOYT- 0
OyKOB, IMEIOIIUXCA B IPOJarKe B KOMIIBIOTEDHOM CaJIOHE:
=

Ne Hazsauue HKeécrrumit quck (I'B) | OnepaTusnas namars (MB)

4 |Sony Vaio AW2X 500 4096

3 |Lenovo S10e 250 3072 J

5 | Asus F70SL 250 2048

1 |Acer E525 160 2048

2 [Samsung NC20 160 1024

6 |Roverbook V212 120 1024

a) Kakyro cTpory OyzeT 3aHMMATh 3aIllCh, COZePKAalIas CBEIEHUSA O
HOYyTOYKe Asus F70SL, nmocse COpTUPOBKHY II0 BO3PACTAHUIO 3HA-
yeHut nona HASBAHHUE?

60) Kakyro cTpoxy O6yZer 3aHMMAaTh 3allliCh, COIEPIKAIAA CBEIEHUA O
HoyToOyke Asus F70SL, nociie cOpTUPOBKHU IO yOBIBAHUIO 3HAUE-
muit noa IECTKUUN OJUCK?

B) Kakyio cTpokry 6ymeT 3anuMaTh 3alllCh, COIEPIKAalllas CBeIEHUA O
HoyTOyKe Asus F70SL, mocne copTUPOBKHU cHayaJia 1O yObIBa-
auio suavenui noas OIIEPATUBHASA ITAMSATE, 3aTem o Bo3-
pactanuio sHaueHu#H noas sKECTKUM NUCK?

6. Kax Oyger BoIriazeTs coucoK ((haMuins, nMsA) yIeHHKOB IIOCJIE COP- 0
TUPOBKU 10 Bo3pactauuio 3uaveunii moyst JJATA POXKIEHUS 6azer
nanubix « Hamr kaace» (puc. 2.14)?

7. Ykaxxure Bce 3anucu 6asbl gaHHbIX «Harm knace» (puc. 2.14), nna
KOTOPBIX OyAyT UCTUHHBIMU NPOCTHIE JJOMMYEeCKNe BbIpayKeHus 1—6
(taban. 2.6).

8. Yxkaxwure Bce 3anucu 6assl nanubix «Hamn kaace» (puc. 2.14), gusa o
KOTOPBIX OyAyT UCTUHHBIMU CJIOMKHBIE JIOTMYeCKUe BhIpaKeHus 1-3
(tabu. 2.7).

9. Kakosa 1eas saripoca Ha BEIOOPKY?

Q
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V)

10. Huike B TabauuHOM (hopMe mpefcTaBJIeH (pparMeHT 6a3bl JaHHBIX C

ronoBBIMH OIl€EHKaAMM yUyallluXCH:

SRR S e S AT S S Sin
Damunus IMoan | Anre6pa | Teomerpus | HucdopmaTuxa | Pusukxa
AunexceeBa K 3 3 4 3
Bopoxun M 4 4 4 3
HWinbun M 4 3 3 4
Koctun M 5 4 5 4
CusoBa Y 5 5 5 4
ITxonnua K 5 5 5 5

CKOJIBKO 3amnuceil B JaHHOM (pparMeHTe yOBJIETBOPSAET CIAELYIOLIEeMY
VCJIOBUIO?

a) AJITEBPA>3 1 UTHPOPMATHNKA>4 U I10JI="M'
6) (AJITEBPA>4 NJI1 THOOPMATHNKA>4) 1 ITOJI="3K'

B) PUISUKA=3 NJIN AJITEBPA=3 WJI1 TEOMETPUsI=3 NJIN

NHDPOPMATUKA=3

r) (PUSUKA=3 NJIN AJITEBPA=3) 1 (FTEOMETPHUA=3 NJIA

MHPOPMATHKA=3)

11.

pes3yJabTaTaM¥ OJIMMIINAABI 10 UHPOPpMATHKE:

Huxe B TabimuHOI (hopMe 1ipeAicTaBlIeH (hparMeHT 6a3bl JAHHBIX C

damuiaus IIﬁIo.n 3anaual ;anatlaZ B;Iaqa3 Cymma
JKapukoB M 15 20 25 60
KocTun M 10 10 10 30
Kysuenos M 20 25 30 75
MuxaiinoBa K 25 20 10 55
CuszoBa K 30 30 30 90
CraposBoiiToBa W 20 25 25 70
IIxonuna i 30 25 25 80

CkoJibKO 3amnuceii B JaHHOM (DparMeHTe YIOBJIETBOPSET CIeLYIOIeMy
yCJIOBUIO?

a) IIOJI="M' 1 CYMMA>55

0) BAOJAYA1<3ATAYA2Z2) U (BAJAHA2<3AIIAYA3)

B) SAJAYA1=30 UJIN BATAYA2=30 NNJIU SAJAYA3=30

r) SAITAYA1=30 U SAJAYA2=30 1 SAITAYA3=30




TecToOBbIE 3aQaHVa ANs CaMOKOHTpOnﬂ-

1.

TecToBbI€e 3apaHMa AN CAMOKOHTPONA

BriGepuTe BepHOE YTBEpIKICHME:

a) OnuH 06'bEKT MOJKET UMETh TOJILKO OOHY MOJEJb

6) PaszHble 00'b€KTHI He MOTYT ONUCHLIBATHCSH OJHOM MOJEJIBLIO

B) QJIEKTPUYECKAs CXEMA — 3TO MOJIEJIb 3JIEKTPUYECKOI IeIn

r) MogzeJib IOJIHOCTBIO ITIOBTOPSAET U3yYaeMbIil 00HEKT

BriGepuTe HeBepHOE YTBEPXKCHUE:

a) HarypHrle MoZilesin — peajibHbIE 00bEKTHI, B YMEHBIIIEHHOM HJIHN
YBEJIMYEHHOM BHl€ BOCIPOM3BOASIIME BHEIITHUY BUJ, CTDYKTYDPY
WJIY IOBeJIeHUe MOJeIupyemMoro oobeKTa

6) UudopMaioHHble MOAEJIN ONMUCHLIBAIOT 00'beKT-OPUTMHAJ HA O/~
HOM U3 A3bIKOB KOAUPOBAHUS HH(pOpMAIIUH

B) JuHaMuuecKme MOJAEJU OTPaKarT IIPOILIECCH MBMEHEHNA U pas-
BUTUA 00'bEKTOB BO BpeMeHU

r) 3a OCHOBY KJIaCCH(PUKAIMU MOJeJIe MOXKeT OBITh B3siTa TOJBLKO
npegMeTHast 00/1aCTh, K KOTOPOI OHU OTHOCATCSH

Kaxue npusHaxky o0beKTa SOJIKHBI OBITH OTpasKeHbl B MH(pOpMAIlu-

OHHOII MOJEJIM YYEHUKA, [I03BOJISAIONIE! [IoydaTh CJIeayoInue CBe-

JEeHUS: BO3PACT YUYEHNKOB, YBJIEKAIOIIUXCS IIJaBaHIEM; KOJINYECT-

BO [IeBOUEK, 3aHUMAIOIIUXCA TAHIAMU; (PaMUJIUN ¥ UMeHa yUYeHU-

KOB ctapiue 14 jet?

a) umsda, hpamMuiiusa, yBjieyeHue

6) umsa, hamuaus, mMoJji, IeHne, [JaBaHue, BO3PacT

B) M4, yBJIeUE€HNeE, I0JI, BO3PACT

r) ums, GaMuIns, 1MoJi, yBjIeueHne, BO3PaCT

&
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4. BribepuTe s71eMeHT UHPOPMALMOHHON MOJAEJIN yUalerocs, CyiecT-
BEHHBIH AJIs1 BHICTABJICHUS €My OLIEHKU 38 KOHTPOJIbHYIO paboTy 110
UH(pOpMAaTUKe:

a) HaJu4ue JoOMallHET0 KOMIIBIOTEpa
0) KOJIMYECTBO IPABUJIBHO BBHIIIOJIHEHHBIX 3aJaHUI
B) BpeMsi, 3aTpauyeHHOE Ha BBIIIOJIHEHNE KOHTPOJIbHOI paGoThl
r) cpegHuii 6aJ11 3a IpeAIIeCTBYIONHE YPOKH NHPOPMATUKHA
5. 3amena peaJbHOro 00beKTa ero (bOpMaJbHBIM OIMUCAHNEM — 3TO:
a) aHaIu3
6) MozenupoBaHME
B) hopmasusanus
I') aJITOPUTMUIAL[UA
6. BribepuTe 3HAKOBYIO MOJEJIb:
a) PUCYHOK
0) cxema
B) Tabsuna
r) ¢popmyia
7. BoibepuTe 0OpasHyIO MOJEJIb:
a) gpororpadpusa
0) cxema
B) TEKCT
r) opmyna
8. BribepuTe CMENIAHHYIO MOAEb:
a) ororpacdpusa
0) cxema
B) TEKCT
r) hopmy.ia

9. OmnucaHusa HmpegMeTOB, CUTYaIlUii, COOLITUI, IIPOIECCOB Ha eCcTecT-
BEHHBIX A3BIKAX — 3TO:

a) cJI0BeCHBIE MOJeJTN
0) JJornyecKkue MOAeJIN
B) reOMeTPUYECKIE MOJETIU

r) aarebpanyecKrie MOAeJN




TecToBblE 3a/aHNA ANA CAMOKOHTPONS

10.

11.

12,

13.

14.

15.

MOI[eJII/I, peasin30BaHHBIE C IIOMOIIBIO CHCTEM IIPOrpaMMUPOBaHNA,
SJIEKTPOHHBIX Ta6JII/II_I, CIIEeIIMaJIM3MPOBAHHBIX MaTeMaTUYEeCKHUX IIa-
KeTOB U IIPOrpaMMHBIX CPeJCTB OJisd MOJeJIMPOBaHUA, HA3bIBAKOTCH:

a) MaTeMaTHYeCKUMU MOJEJIAMU
0) KOMIBIOTEPHBIMUA MOJIEJISIMU
B) UMUTAIMOHHBIMY MOJEJISAMU
') 5KOHOMUYECKU MU MOJEJIAMU

PdaiisioBasi cUCTeMa HEPCOHAJILHOTO KOMObIOTepa Haubojee ajek-
BaTHO MOJKeT ObLITH OIIMICAHAa B BULE:

a) MaTeMaTU4YeCKON MOoJeIu

0) TaOIMUYHON MOIenn

B) HATYPHOI MOJieJIu

I') "epapxXxu4yecKoil Moeaun

I'pacduueckoilt Mogesibio mepapXUyecKOi CUCTEMBI ABJISIETCH:
a) e

0) ceTb

B) reHeaJIoOrnyecKoe JIepeBo

T) IepeBo

Pacnincanme ABHMKEHUSA 3JIEKTPOIIOE3L0B MOXKET paccMaTpUBaThbCA
KakK npumep:

a) TaGJIMYHOI MOJeTn

0) rpaduuecKoil Mogean
B) UMUTAIMOHHON MOACIH
T') HaTypHOH MoJe

Kaxas Tpoiika HOHATUIM HAXOAUTCS B OTHOLIEHUU «00BEKT — HATYP-
Has MoJieIb — NH(GOPMAITMOHHAS MOAEIDb» ?

a) YeJIOBEK — AHATOMUUYECKUI CKeJIeT — MAaHeKeH
0) yeJlOBEK — MeAUIIMHCKAas KapTa — (ororpadus

B) aBTOMOOMJIb — pEeKJaMHBIH OYKJeT C TeXHUYECKUMH XapakKTe-
PHUCTHKaMU aBTOMOOUJIA — aTJiaC aBTOMOOMJIbLHBIX AOPOT

') aBTOMOOWJIb — HUIPYIIEYHbLIH aBTOMOOHJIbL — TEXHUUYECKOE OIIH-
caHUe aBTOMOOUIIA

Ha cxeme n300pakeHbl JOPOTH MEXAY HACEJEHHBLIMU ITYHKTAMUA A, 0
B, C, D u ykasaHbl IPOTAXKEHHOCTH 9TUX [OPOT.




Fnasa 2. MogenupoBaHue n popmannlauma

16.

17.

Onpenesure, KaKue IBa NyHKTa HauboJyiee yaajieHbI APYT OT Apyra.
Vrkaxure 1uHy KpaTuafiero myTu MeXaAy HUMU.

a)17

6) 15

B) 13

r)9

Hacenénnble nyHKTE A, B, C, D coeguHeHbI foporaMu. BpeMsa npo-

es/ia Ha aBToMOOMJIe U3 ropojga B TOPOJ 10 COOTBETCTBYIOLIUM JOPO-
raM yKasaHo B Tabiauie:

A
X
2
4
Lo«
oo
Typucr, Bele3sKaOIIUi U3 IyHKTa A, X04eT IIOCETUTD BCe IropoJia 3a
KpaTuaiiiiee BpeMsi. ¥ Ka*KUTe COOTBETCTBYIOINH MapIpyT.
a) ABCD
6) ACBD
B) ADCB
r) ABDC

B mkrone yuatcsa yersipe yueHuKa — AHapees, Banos, IleTpos,
Cuopos, umeroIue pasHuble yBiaeuyeHnsi, OauH 13 HUX yBJIEKAETCs
TEeHHICOM, APYIOd — GaJIbHLIMU TAHIIAMU, TPETUMN — >XHUBOMNNUCHIO,
YeTBEPTHI — neHueM. O HUX U3BECTHO:

Ioo ou X N
lv—- X jov | |
Ix -l D

e liBaHOB 1 CHIOPOB IIPHUCYTCTBOBAJIH HA KOHIEPTE XOpa, KOT/Aa meJ
UX TOBapPHIIT;

L] HeTpOB U TEHHUCHUCT IIO3MPOBATH XYIOXHUKY;




TecToBbie 3a4aHUA ANY CAMOKOHTPONSA

® TEHHUCUCT APYXKUT ¢ AHAPEEBbIM U X0UeT NO3HAKOMUTHCHA ¢ MBa-
HOBBIM.
Yem yBnexaercsa AHapeeB?

a) TEHHHCOM
0) }JKUBOIINCHIO
B) TAHIIAMU

r) meHueM

18. JlBa urpoka urparoT B CJeAYIOUIYI0 urpy. llepes HumMu JieKaTt TpuU o
KY4YKHN KaMHel, B IepBOU U3 KOTOPbIX 2 KaMH$, BO BTOPOM —
3 xamHs#, B TpeTbeii — 4 KaMHSA. ¥ KaXA0Tr0o UrPOKa HEOTPAHHYEHHO
MHOro KamHell. IrpoKu XOAAT 110 ouepean. X0 COCTOUT B TOM, YTO
HUrPOK WJIV YABAUBAET YUCJIO KAMHEH B KAKOM-TO Ky4Ye, UJu fo0aBJIs-
€T IIO lBa KAMHS B KaXK/IyI0 U3 Ky4. BRIMIphIBaeT UTrPoOK, IOCJIEe X01a
KOTOpOro Jiubo B OLHOM M3 Ky4 CTAHOBHUTCS He MeHee 15 Kamueld,
Iubo obIfee YKCJIO KaMHell BO BCeX TPEX KydaX CTAHOBUTCH He Me-
Hee 25. KTo BEIMIrpBIBaeT npu 6e30mnbouHONl urpe 000uX UIrPOKOB?
a) UTPOK, JeIar0INuii IePBBIN X0
0) UTPOK, JEJIAXOILUIA BTOPOM X0
B) KaKJbI1 UT'DOK MMeeT ONWHAKOBLIH IIIaHC Ha mobeny
I') AJIA 3TOY UTPBI HET BLIUTPBILIHONM CTpaTeruu
19. Baga gaHHBIX — 9TO:
a) Habop JaHHBIX, COOpPaHHBIX HA OJIHOM JUCKeTe
0) Tabinna, MO3BOJAIOINAA XPAaHUTL M 0O6pabaThiBaTh JAHHBIE H
dbopMyIIbI
B) IpUKJIaZHAs HporpamMma Ijast o0paboTKM UH(pOpMaMU H0JIb30Ba-
TeJist

I‘) COBOKYIIHOCTb [JaHHBIX, OPraHM30BaHHLIX IIO OHpelIeJIéHHbIM
IpaBuJiaM, IIpeJHa3HauYeHHad OJIisd XPaHeHUs1 BO BHeIUHEH mamsa-
TH KOMIIbIOTEPAa U ITIOCTOAHHOI'O IPHMEHEHNA

20. Kakasa 6a3a maHHBIX OCHOBaHa Ha TaOGJUYHOM IPEACTABJIEHUU HH-
dopmatum 06 oobeKTax?

a) nepapxuyecKas
0) cereBas

B) pacipesieiEHHas
T') peIAnuOHHAasA

21. Crpoka Tabauupl, cogepaiias uHGopManumw o6 0OJHOM KOHKPET-
HOM O0'BEKTe, — 3TO:

4 WUndopmaruka. 9. Y. |
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a) moJje
0) 3anuch
B) OTYéT
r) dopma

22. Cronben Tabiaunbl, COLEPIKAINUI OIIPENEJIEHHYIO XapaKTepPUCTUKY
obbexTa, — 3TOo:

a) moJie
0) sanuce
B) OTUET
) KJIIOY
23. CucreMmbl yiipasJiieHNs 6a3aMU JaHHBIX UCIIOJIb3YIOTCS OJIA:
a) co3panusa 0as JaHHbIX, XPAHEHUA U [IONCKA B HUX HEOOXOAMMOU
uH(popManuu
6) COPTUPOBKY JaHHBIX
B) OPraHU3aAlUHU JOCTYNA K nHPOPMALMYU B KOMIILIOTEPHOMI ceTH
r) co3nanusa 0a3 JaHHbIX
24. Kaxkoe u3 cyioB HE aBnsiercs HazBaHueM 0as3bl JAHHBIX 7
a) Microsoft Access
6) OpenOffice.org Base
B) OpenOffice.org Writer
r) FoxPro
25. Himxe B TabinyHOM (popme nIpeZicTaBieH (parMeHT 6a3bl JaHHBIX:

i Ne HaumeHoBaHMe TOBapa ITena | KonugecTBO
1 | MonuToOp 7654 20
2 | KmaBuarypa 1340 26
3 | Mbuns 235 10
4 | ITpunTep 3770 8
5 | Kosnonku akycruueckue 480 16
6 | CkaHep nJjaHIIeTHBIH 2880 10

Ha xaxoii nosuiiuu oKaketcsa ToBap «CKaHep IUIaHIIeTHLIN » , eCJIn
TIPOU3BECTH COPTUPOBKY AAHHOM TabJIUIIEI 10 BO3PACTAHUIO CTOIOIIA
KOJIMYECTBO?



26.

TecToOBbI€ 3apaHua ons CaMOKOHTPONA

a)b
0) 2
B) 3
)6

Huoxe B TabsivuHOI hopMe IIpeAcTaBiieH (pparMeHT 0aspl JaHHBIX o
«IIpoparka KaHIIEISAPCKUX TOBADOB»:

HaumeHnoBanue Ilena IIpomaHo ]
Kapaugain 5 60
| Jluneiika 18 7
ITanka 20 32

Pyuka 25 40
Terpanb 15 500

J—--—-———-.

CkosbKO 3amnuceil B ZJaHHOM (pparMeHTe YAOBJIETBOPAET YCIOBUIO
ITEHA>20 NJIN ITPOOJAHO<507?

a)l
0) 2
B) 3
rn4




Fnasa 3
OCHOBbI AJITOPUTMUN3ALIMUN

§ 3.1

ANropuTMbi U1 UCNONTHUTENN

KurroueBsie ciroBa:
* QAJIrOpPUTM
e CBOHICTBa aJIroputrma
°© OUCKPETHOCTH
° IMOHATHOCTh
° onpeneysEeHHOCTb
° pe3yJbTaTUBHOCTH
°© MaCcCOBOCTH
® YICHOJIHUTEJb
¢ XapaKTEePUCTUKY UCIIOJTHUTEIA
° KpYT peliaeMbIX 3ajad
o cpena
°© pexXuM paboThI
° cucTeMa KOMaH[
¢dopMaIbHOE UCIIOJIHEHNE aJITOPUTMA

3.1.1. NoHaTue anropurma

Kaxapiil uesloBeK B IMOBCEIHEBHOM »KU3HU, B yuébe uau Ha paboTe pe-
HIaeT OIPOMHOE KOJIMYECTBO 3a/Ja4 caMoil pa3Hoil cioyKHocTu. CI0KHBIE
3agauyy TPeOYIOT MINUTEJNbHBIX PA3MBIILJICHUN /s HaXOXKIAEHHUs pele-
HUsI; IPOCThI€ ¥ MPUBBIYHBIE 3a[aYl UeJIOBEK pelnaeT He 3aLyMbIBasiCh,
aBTOMaTNUeCKu. B GOJILIIUHCTBE CIyYaeB PeIlleHre KaXKJ0u 3a1aumr MOJK-
HO pa3buTh Ha MmpocThie 9Tansl (maru). aa MHOrMX Takux 3agad (ycra-
HOBKa IIPpOrpaMMHOTO ofeciieueHusi, cbopka Imikada, cosmaHue caiira,




AnNropmTmbi U UCMONHUTENN

9KCILIyaTals TeXHUUYECKOro YCTPOUCTBa, NMOKYINKa aBuabuiera uepes
WnaTeprer m T. 14.) yXKe paspaboTaHBl MW TpPeNJIararoTCs IIOIIArOBBIE
UHCTPYKUUU, IMPU NOCJAEJOBATE]BLHOM BBIIOJHEHNH KOTOPBIX MOMKHO
OpUHATH K JKeJIJaeMOMYy Pe3yJIbTaTy.

IIpumep 1. 3agaua «Haiitu cpeguee apnMeTUYECKOe ABYX YHCeJ» pe-
1aeTCs B TPU Iara:

1) samymaTh IBa 4uCJa;

2) CJIOKHUTD AB& 3aAYMaHHBIX YHUCIA;

3) moJIyYeHHYIO CYMMY pasieuTs Ha 2.

IIpumep 2. 3agaua « BHecTHu AeHLIH HA CUET TesieoHa» HOAPA3IEIIAeT-
CsA Ha CJeAYIOUe [LHaru:

1) nomo¥iTy K TEPMUHAJY I10 OILIATE TIJIATEIKEH;

2) BRIOpAaThb omeparopa CBA3U;

3) BBecTu HOMED TeaeOHa;

4) npoBepuTH IPAaBUJIBHOCTh BBEAEHHOTO HOMEPA;

5) BCTaBUTD IEHEKHYIO KYNIOPY B KYIMIOPOIPUEMHUK ;

6) mok1aThCA COOOIICHUS O 3aUNC/IEHUN JeHer Ha CUeT;

7) NONYYNTE UeK.

IIpumep 3. dranbl pemeHus: 3agadyn «HapucoBaTh BeCEsIOTO €KUKA»
npencTaBIEHEI rpad)UuecKU:

2
74 g

1 ‘ 2
1) 2) 3) 4)

Haxoxgenue cpegHero apu(p)meTuyecKoro, BHECEHUE JeHer Ha TeJie-
(DOHHBIN CUET 1 PUCOBAHUE €3Ka — Ha MEePBBIN B3IVISJ] COBEPIIEHHO pas-
HBIe ITporiecchl. Ho y HUX ecThb 00Ifas yepTa: KasKIbIH 13 3TUX NPOIEeCCOB
OIIMCHLIBACTCS IOCIELOBATEILHOCTIMU KPATKUX YKAa3aHUl, TOUHOE CJIeJ0-
BaHHE KOTOPLIM II03BOJIAET NOJYUYUTH TpeObyembiil pesdyabrar. [locienosa-
TeJILHOCTU YKa3AHWUU, NPpUBEJEHHBIE B nipuMmepax 1-3, ABIAOTCA alro-
pUTMaMU DellleHUs COOTBETCTBYIOINUX 3afau. VICHOJHUTENb 3TUX alro-
PUTMOB — UYeJIOBEK.

AnropuTM MOMET IPEeACTABIIATH COGOIH OIIMCAHUC HCKOTOPOM IIOCJICO0-
BaTeJNbHOCTH BBIYUCIAEHUN (mpuMep 1) Mjam miaros HeMaTeMaTHUYECKOTO
xapakTepa (npumeps! 2—-3). Ho B m06om ciryuae miepen ero paspaboTkoit
JOJIPKHBI OBITh YETKO OMpele/IeHbl HAYalbHbIe€ YCJIOBUS (UCXOLHbIE NAH-
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Hbl€) U TO, YTO IIPEICTOUT MOJYUHUTHL (pes3yabTaT). MOXKHO cKasaTb, YTO
aJropuUTM — 3TO ONHCAHUE IIOCJIEN0BaTEJIbHOCTH II1IaTOB B PEIIIeHUN 3a/a-
YH, IPUBOJAIINX OT UCXOAHBIX JAHHBIX K TpeOyeMoMy pe3ybTarTy.

B o611em Buie cxemMy paboThI aJIFTOPHUTMA MOXKHO IPEACTABUTH CJIEAYIO-
uuM obpasom (puc. 3.1):

o s Y= (e (o]

Puc. 3.1. O6as cxema paGoTsl anropurmMa

AnropurMamMu ABIATCA U3y4YaeMble B IIKOJIE IIPABUJA CJIOMKEHUA,
BBIYUTAHUA, YMHOMKEHUS U JIeJICHUA YHCeJI, 'PaMMaTHYeCKUe IIPaBUIA,
npaBUJia TeOMETPUYECKUX ITOCTPOEHUI U T. .

AHnmauun «PaboTta ¢ anroputMom», «Hanbonblunii obmin penutens», «Han-
meHblwee obuiee kpatHoe» (http://school-collection.edu.ru/) nomMoryTt Bam
BCMOMHUTb HEKOTOPLIE anropuTMbl, U3YHEHHbIE HA YPOKAX PYCCKOro A3bika v Ma-
TEMaTUKN.

IMpumep 4. HeKoTOpPHI aJIrOPUTM TPUBOAUT K TOMY, UTO U3 OJHOH Iie-
MOYKH CUMBOJIOB ITOJy4aeTCsi HOBasA Iel0UKa CIeNYIOU[IM 00pa3oM:

1. Buiuyucissiercs ganHa (B CHMBOJIAX ) HCXOLHOM ENOYKH CUMBOJIOB.

2. Ecay anvBa MCXOLHOM IENIOYKH HCYETHA, TO K MCXOMHOU IMEeNoUYKe
cIIpaBa nNpuUIIKCchIBaeTcsa nudpa 1, vHaye ernoyxka He USMEHAETCH.

3. CUMBOJIBI IIOMIAPHO MEHSAIOTCA MecTaMu (IIePBLIil — CO BTOPBIM, Tpe-
THI — C YeTBEPTHLIM, ISITHIA — C LIECTHIM M T. 1).

4. CupaBa K IOJIYYeHHOII I[elI0OYKe TpunuceiBaeTca nudpa 2.

ITonyuwBmasicss TaKuM 00pa3oM IeIIOUKa SABJSETCS Pe3yJbTaTOM pa-
0OTHI aJITOPUTMA.

Taxk, ecnu ucxogHoM 6bLIa 1enouxka A#B, To pesdysabTaToM paGoTHI aJI-
ropuTMa OyzeT nenouka #A1B2, a ecaum uCXOZHOM IenouyKoil Obliia
ABB@, To peaysipTaToM pa6oThl anropuTMa 6yaer nenouxka BA@B2.

3.1.2. Ucnonuntens anropnTma

Kaskabril aJiropyuT™M pejHasSHaYeH 4J1A ONPEeAeJIEHHOTO UCTIOTHUTEJIHA.

Ucnonuutenb — 3T0 HEKOTOPBLIA OOBLEKT (YenoBek, XUBOTHOE, TEXHUYECKOoe
yCTPOICTBO), CNOCOOHbLIN BLIMONHATL OMpeaenéHHblin Habop komaHa,




Anroputmbl 1 UCNONHUTENN

Paznnuaror GopMasibHbIX U HeGOpPMATBHBIX HCIOJNHUTENei. Dop-
MaJbHBIM HCIIONHUTENb ONHY U TY YK€ KOMaHAy BCerja BHINIOJIHAET OAUHA-
KoBo. He(hopMaibHEIN HCITOTHUTENb MOYKET BBIIOJHATH KOMAaHAY MO-pas-
HOMY.

Paccmorpum 6Gosiee MogpoOHO MHOMXKECTBO (POPMAJIBHBIX HCIIOJHUTE-
Jgei. DopMasbHbIEe HCIOJHUTEJN HEOOBRIYaHO pas3HOOOpasHbl, HO OIS
KaXXJO0T0 U3 HUX MOYKHO YKa3aTh CJIeAYIOIe XapaKTePUCTUKH: KPYT pe-
HIaeMbIX 3a7a4 (HazHaueHue), Cpely, CUCTeMY KOMaHA 1 PeXXUM paboTHI.

Kpyr pemaemsix 3agau. Kaskau1ii MCIIOJIHUTENB CO3NAaETCS NSl pellle-
HUA HEKOTOPOI'O KPyra 3aiady — IIOCTPOEHUS ILeI0YeK CUMBOJIOB, BBIIIOJ-
HEHUA BBIYUCJIEHUH, [IOCTPOEHUA PUCYHKOB Ha IIJIOCKOCTH T. JI.

Cpena ucunonaurens. 061acTb, 0OCTAHOBKY, YCJIOBHSA, B KOTOPBIX Aeii-
CTBYEeT UCIOJHUTEJb, IPUHATO HA3BIBATh CPENOI JaHHOIO MCIIOJHUTEJISA.
HcxonHabie nanablie ¥ pesyabTaThl JIIOOOTO aJropuTMa Bcerna IpuHauIje-
JKaT cpejie TOro UCIOJHUTEIs, AJISI KOTOPOTO NPeJHA3HAYEH aJITOPUTM.

Cucrema Komauj mcnoJHutTeds. Ilpeanucanyne HCIOJHUTEIO O BbI-
TMOJIHEHUY OTAEJIbHOTO 3aKOHYEHHOIrO NeHCTBHA Has3bIBaeTCA KOMaHIOI.
COBOKYITHOCTDb BCEX KOMAaH/[, KOTOPble MOTYT OLITH BBINOJIHEHBI HEKOTO-
PBIM HCIIOJIHUTEJIEM, 00OpasyeT CHUCTeMY KOMAHJ JAaHHOT'O HCIIOJHUTENS
(CKH). AnropuTt™ COCTABJISETCS C YYETOM BO3MOYKHOCTEH KOHKDETHOI'O
HUCIIOJIHUTEJIA, HHa4Ye robops, B CUCTeMe KOMaHJg UCIIOJTHUTeJ A, KOTOpBIﬁ
OyaeT ero BBIIIOJIHATE.

Pexumvbl padoTht HCHOJMHUTENA. J[JiA OOJILIITMHCTBA MCIIOJIHUTEJIEH
IPeYCMOTDEHLI PeHCUuMblL HenocpedcmaeenHoz0 YnpasieHus U npozpamm-
HO20 ynpaéJerHus. B mepBOM ciydyae HCIOJMHUTENH OKUAAET KOMAaHJI OT
YeJIOBeKa ¥ KaKAYI0 MNOCTYIMBINYI0 KOMAaHAY HEMeAJIEHHO BBLINOJIHSET.
Bo BTOPOM cJiydae HMCIIOJTHUTEJIFO CHayaJgda Saﬂa-éTCﬂ IIOJIHasA I1ocJiegoBa-
TeJIBHOCTh KoMaHy (mporpamMma), a 3aTeM OH BBLINOJIHAET BCE 3TU KOMAaH-
Abl B aBTOMaTUYECKOM DpexkuMe. Psanx ucnosiHuTesieii paboraer TOJBKO B
OJHOM 13 Ha3BAHHBIX PEKIMOB.

PaccMorpuM nprMepsl UCIOJTHUTEEH.

Ilpumep 5. Ucnonuurens Yepenanika nepeMemiaeTcsi Ha
9KpaHe KOMIIbIOTEpPA, OCTaBJIAA cJiel B BuAae JuHuu. Cucrema
KoMaHuj YepenaliKy COCTOUT U3 ABYX KOMaHJ:

Brnepén n (rme n — IeJIoe YKCJIO) — BHI3LIBAET IIepPelBH-
sKeHue Yepernalrk Ha n IIaroB B HAIIPaBJIE€HUH JBUYKEHUA —
B TOM HaAIIPaBJICHUU, KYJa Pa3BEPHYTHI €€ I0oJIOBa U KOPIIYC;

Hanpaso m (rge m — 1eJjioe 4mcjio) — BBEISBIBAET U3MEHe-
HUe HalpaBJIEeHUs ABH)KeHus Uepenaimky Ha m rpagycos IIO
4acoOBOI CTpeJIKe.
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3anuce IlosTopn k [<Komanmal> <KomanmaZ> .. <Komanman>]
03HAUaeT, YTO [I0CHeOBATEILHOCTEL KOMAaH] B CKOOKAaX IIoBTOpUTCA KB pas.

Mopymarite, Kakas urypa noaBmTCs Ha 3KpaHe nocne BbinofHeHus Yepe-
naLlikKomn cneayowero anropmrma.

[lorTopu 12 [Hamparo 45 Bnepén 20 Hanpaso 45]

IIpumep 6. Cucrema KOMaH/] HCIIOJHUTENs BbIYMCINTENH COCTOUT U3
OBYX KOMaHJI, KOTOPBLIM IIPHCBOEHBI HOMepa:

1— eruTu; 1
2 — yMHOXbL Ha 3

ITepBasi 13 HUX yMeHbIIIaeT YNCJIO Ha 1, BTopasi yBeJMUMBAET YUCJIO B
3 pasa. [Ipu 3anucu aJirOpUTMOB )15 KPATKOCTH YKA3BIBAIOTCS JIUIIb HO-
Mepa KkomaHA. Hanpumep, anroputm 21212 o3HayaeT CJeAyION[YIO IT0CTIe-
IOBATEJBLHOCTL KOMAM/I:

YMHOXBbB Ha 3

BbIUTH 1

YMHOXE Ha 3

BBEIUTU 1

YMHOXb Ha 3

C nomoipio 3TOrO anropurTma yucjao 1 Oyger mpeoOpasoBaHo B 15:
(1-3-1)-3-1)-3=15.

Ilpumep 7. Ucnonuurens Po6orT geficTByeT HA KJIETUATOM IIOJIE, MEXK-
Ay COCEAHNMHU KJIeTKaMU KOTOPOTrO MOI'YT CTOSITH CTE€HbI. P0OGOT nmepeaBu-
raeTcs 110 KJeTKaM IOJIA ¥ MOYKeT BLIIIOJIHATH CJeNyIoIe KOMaHbl, KO-
TOPBIM IIPYICBOEHBI HOMEpPA:

1 — Beepx A
2 — BHus

3 — Brnpago

4 — Bneeo

ITpu BHITONHEHNH KarKgoM Takoil koMmaHabl PoOoT nepemerniaeTcsi B CO-
CeJHIOIO KJIETKY B YKa3aHHOM HallpaBJieHuH. Ecjii »xe B 3TOM HallpaBJie-
HUHM MeXJy KJeTKaMH CTOUT CTeHa, TO PoboT paspyuraercda. Uro npou-
goiigér ¢ PoBoToM, ecnv OH BBITIONHUT MNOCHEZOBATENHHOCTH KOMAHJ
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32323 (3mech mudpel 0603HAYAIOT HOMEPA KOMAaH/1), HA4as JABUIKEHNE U3
kJetku A? Kakyio rmocienoBaTeIbHOCTh KOMAaH/, CJIeAyeT BLINOJIHUTEL Po-
60Ty, YTOOBI ITIePEeMECTUTLCH U3 KJIETKH A B KJIeTKY B, He pa3pylIINBIIUCH
OT BCTPEYU CO CTEHAMU?

ITIpu paspaboTke anropurma:

1) BelAesIIOTCS (QUTYPUPYIOIINE B 3aa4e 00beKThI, yCTaHABJIUBAIOTCS
CBOMCTBa OO'LEKTOR, OTHOILIEHUS MEXAY O0BeKTAaMN U BO3MOYKHBIE
JEMCTBUSA C 00'bEKTaMU;

2) oTIpeieIAI0TCA NCXOAHbIE JaHHbBIE U TPpeOyeMbIil pe3yabTaT;

3) ompepmessgeTcs IIOCJIEN0BATEJILHOCTE AEeMCTBUI HCIIOJIHUTEJIS, obec-
neYynBaloIas Iepexo] OT UCXOAHBIX JaHHBIX K Pe3YyJIbTaTy;

4) mocyef0BATEIbHOCTD AeHCTBHI 3aIIUCBHIBACTCSA C MOMOIIIbI0O KOMAaH/,
BXOJAIINX B CUCTEMY KOMaH/, NCIIOJIHUTEJA.

MoxHO cKazaThb, UTO AJITOPUTM — MOJEJb AEeATEeIbHOCTH HUCIIOJIHUTE-

JIsI aITOPUTMOB.

3.1.3. CeoiicTBa anropurma

He n106as uHCTPYKIIUSA, IIOCJEA0BATEILHOCTD MPEAINCAHNY WU IIJIaH
JeHCTBUIT MOXKET CYHTAThCA aaroputMom. KakAbBIH ajnropuTMm obssa-
TeJbHO 00JIaJaeT CJIeIYIOIINMHU CBOHCTBAMU: JUCKPETHOCTh, IOHATHOCTB,
OIIPeeJIEHHOCTD, Pe3yJIbTAaTUBHOCTL U MacCOBOCTD.

CBOMCTBO NHMCKPETHOCTH O3HAYAET, UTO IIyTh PEIIEHUs 3a4adu pas-
JeJIEH Ha OTJeNbHbIe Hlaru (meiicrBusa). Kammomy nedcTBUIO COOTBET-
cTtByer npeznucanue (komanja). ToNbKO BBLINOJHUB OLHY KOMAaHNY, MC-
TIIOJHUTEJIb MOYKEeT IPUCTYIIUTH K BBIMIOJHEHUIO CAEeAYIOIeil KOMaHIbI.

CBOICTBO IOHATHOCTH 03HAYAET, UTO AJI'OPUTM COCTOUT TOJBKO U3 KO-
MaH/[, BXOOAIIUX B CHCTEMY KOMAaHJ HCIOJHUTEJS, T. €. U3 TAKUX KO-
MaH/[i, KOTOpEIe HUCNOJHUTEb MOXKeT BOCIPUHATH 1 IO KOTOPBIM MOYKET
BBITTOJTHUTH TpeOyeMble JefiCTBUSA.

CBo#CTBO ONpeneNéHHoCTH 03HayaeT, YTO B aJIfOPUTME HET KOMAaHI,
CMBICJI KOTOPBIX MOXKET OBITh MCTOJIKOBAH HMCIOJHUTEJIEM HEOJHO3HAUHO;
HeJOIyCTUMBI CUTYALMH, KOTla II0CJe BBIIIOJHEeHUS OUepPeHON KOMaHIbI
VICIIOJIHUTEJII0 HEsICHO, KAaKYI0 KOMAaHJy BBIINOJHATHL HAa CJIELYIOINIEM
mare.

CpoiCTBO pPe3yIbTATHBHOCTM O3HAYAET, UTO AJIFOPUTM HOJKEH obec-
IeYynBaTh BO3MOJKHOCTH MOJYUEHUS pe3yJbTaTa IoCJe KOHEYHOI'0, BO3-
MOKHO, OU€Hb 0OJIBITIOrO0, Yuciia nraros. IIpu 5ToM pe3ybTaToOM CHYUTAET-
Cs1 HE TOJIbKO OOYCJIOBJIEHHBIH ITOCTAHOBKOM 3aja4yn OTBET, HO U BEIBOJ O
HEBO3MOYXHOCTH [IPOLOJIKEHUA [0 KaKOK-JIN00 MpPUUYUHE DPeHIeHUs [aH-
HOM 3aaun.
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CBOICTBO MaCCOBOCTH O3HAYAET, UTO AJITOPUTM JOJKEH o0eclieunBaTh
BO3MOYKHOCTDb €TI0 IPUMEHEHUA [IJId PelleHud J0oi 3ajauu U3 HEKOTO-
poro KJiacca 3agau. Hanpumep, ajiropuTM HaX0MKAeHUS KOPHEN KBagparT-
HOTO YpaBHEHUS JOJIKEH ObITh MPUMEHHM K JI000MY KBaAPaTHOMY ypaB-
HEHUIO, aJICOPUTM IIepexXoa YJUILI JOJIKEH OLITh HPUMEHHM B JIIOOOM
MeCTe yJINIbI, aJITOPUTM IIPUTOTOBJIEHUS JIEKAPCTBA LOJIYKEH OBITH MPU-
MEHUM AJIs1 IIPUTOTOBJIEHUS JIIOOOr0 €ro KOJIMYEeCTBa U T. [.

IIpumep 8. PaccMOTpUM OAVH M3 METOAOB HAXOMIEHUS BCEX IMPOCTHIX
YmpceJl, He NPEBBIIIAINUX /1. ITOT METOJ Ha3bIBAETCH «DPeIIeTo JpaTo-
cheHa», N0 UMeHU IIPEJIOKUBIIIErO €TI0 JPEeBHErPDeYeCKOro y4éHoro Jpa-
TocheHa.

JJ1s1 HaX 00K IeHU A BCeX IIPOCTHIX YHcesI, He GOJIBIINX 3aJaHHOIO Yuca 1,
caenysa MeTony JdpaTocheHa, HyKHO BHIIIOJHUTD CJIeQyIOIIYe II1arn:

1) BeIITMCATHL TOAPAJ Bee IeJibie uucia ot 2 no n (2, 3, 4, ..., n);

2) 3aKJIIOYUTH B PAMKY 2 — II€PBOE IIPOCTOE YHCJIO;

3) BHIUEPKHYTH U3 COHCKA BCE YUCJAa, AeJisiluecs Ha rocjiefHee Ha-

JIEeHHOe IIPOCTOE YHCJIO;

4) HallTU IIepBOe HEOTMEUEHHOe YUCJIO (OTMEeUeHHbIE YHCJa — 3aUYEpK-
HYyTBIE UKCJIa UJIN YUCJIa, 3aKJIIOUEHHBIE B DAMKY) ¥ BaKJIIOUUTE €T0 B
paMKy — 3TO OyIeT ouepegHoe IIPOCTOE YUCJIIO;

5) moBTOpPATL IIaru 3 U 4 [0 TexX IIOP, IIOKAa He OCTAHETCH HEeOTMEUeH-
HBIX YHCeJI.

Bonee HarnspHoe npepcraBneHne 0 METOAE HAXOXAEHNA NPOCTbIX YUCEN Bbl
CMOXEeTe NoNy4uTb C nNomMowbld aHumMauum «Peweto 3OpartocdeHa»
(http://school-collection.edu.ruy).

PaccmoTpennasa mocienoBaTebHOCTL AEHCTBHI ABJSAETCS AJITOPUT-

MOM, Tak KaK OHa YA OBJIETBOPAET CBONCTBAM:

e IUCKPETHOCTHM — IIPOILleCC HaXOMKIEHHUSA IIPOCTBIX YMCeJ pa3duT Ha
Iaru;

¢ IIOHATHOCTHM — KakJad KOMaHJAA IIOHATHA YUeHUKY 9 KJiacca, BBIIIOJI-
HAIOIEMY 9TOT aJII'OPUTM;

® OIIpefeJIEHHOCTY — KajKJasag KOMAaHIa TPAKTYyeTCs U BBIIIOJIHAETCH UC-
IOJIHUTEeJIEM OSHO3HAUHO; UMEIOTCS YKasaHusa 00 0U4epETHOCTH BBITIOJN-
HEHUs KOMaH[I;

® pe3yJbTAaTHUBHOCTH — Yepe3 HEKOTOPOe YMCJIO HIATOB JOCTUTAEeTCs pe-
8yJILTAT;

e MAaCCOBOCTHU — IIOCJIeHOBATEJBHOCTD AeHCTBUI NIPUMEHUMA AJIs JTI000TO0
HaTypaJIbHOIO 7.



ANroputTMsl U UCTIONHUTENN

PaCCMOTpeHHbIe CBOICTBa aJropmurTmMa IO3BOJIAIOT AaTh 6osee TOUHOE
orpeneJyieHue ajropuTrMma.

AnroputMm — 370 NpeaHasHaYeHHOoe A KOHKPETHOrO UCMONIHUTENa onuca-
HUE NOCNEeNOBaATENbHOCTU ASUCTBUN, MPUBOASILLMX OT UCXOOHbLIX OAHHbIX K
Tpebyemomy pesynbTaTy, koTopoe obnanaeTt CBOMCTBaMU OUCKPETHOCTH, MO-
HATHOCTW, ONPenen&HHOCTU, PE3yNLTATUBHOCTU U MAaCCOBOCTU.

3.1.4. Bo2MOXHOCTb aBTOMATU3aLNUN NEeATEeNbHOCTU
YyesioBeka

Pazpaborka anropurMa — KakK OpaBUjO, TPYAOEMKas 3amada, Tpedy-
OLadA OT YeJIOBEKa IJIYyOOKMX 3HAHUM, m300peTaTesIbHOCTH U OGOJIbIIHX
BpPEeMEHHBIX 3aTpar.

Pemienwme 3amaym 1o roToBOMy aJIrOPUTMy TPeOYyeT OT HCIOJIHUTEJs
TOJIBKO CTPOroro CcJIeJOBaHUA 3aJaHHBIM IPEJIINCAHUAM.

Ilpumep 9. Vs Kyuku, cogeprxaliei Jro6oe, Gosbiree TPEX, KOJUYECT-
BO KaKUX-JIOO MpeIMeTOB, JBOE UI'PAIOIINX IT0 oUuepenu 6epyT II0 OLHOMY
WJIN II0 OnBa IIpeamera. BbII/II‘pLIBaET TOT, KTO CBOUM OUepeagHbIM XOIOM
CMOYKeT 3abpaTh BCe OCTABUINECS [TPEAMETHI.

PaccmoTpuM anropurm, ciaenys KOTOPOMY II€PBBIN UTPOK HaBEPHSKAa
obecrieduT ce6e BLIMT'DPHIII.

1. Eciu yucJIo nmpeMeToB B Ky4YKe KpPaTHO 3, TO YCTYIIUTD XOJ IIPOTUB-

HUKY, UHa4Ye HAUMHATDb UTPY.

2. CBouM OYepeaHBEIM XOJOM KaiKIbIil pas AOIOJHATL YHCJIO IIpegMe-
TOB, B3SITHIX COIEPHUKOM, 0 3 (UMCJIO OCTAaBIIUXCH IIDEIMETOB
JOJIXKHO OBITHL KPaTHO 3).

HcnonuuTens MOXKeT He BHUKATb B CMBICJI TOTO, UTO OH JeJlaeT, U He
paccy»xnaTh, I04eMy OH IIOCTYIIaeT TaK, a He HHa4de, TO eCTh OH MOJKET Je-
icrBoBaTh (popmasyibHO. CHOCOOHOCTH MCHOJHUTENA ZeicTBoOBaThL (hop-
MaJIbHO ofecreuynBaeT BO3SMOMKHOCTL aBTOMATU3AIUN AeATeJIbHOCTH 4Ye-
noBeka. Ilis aToro:

1) mponiecc pelteHus 3aa4y MPEACTABISAETCSA B BUJE IOCJIENOBATEIb"

HOCTU IDPOCTEUIINX Omepanuii;

2) cospaeTcss maumvHa (aBTOMaTHUECKOE YCTPOMCTBO), CIIOCOOHAS BBI-
IOJIHATH 9TU OIlepalyiyl B IIOCJIELOBATEJILHOCTH, 3aJaHHOI B ajuro-
pHUTME;

3) ueJiIOBEK OCBOOOXKIaeTcs OT PYTUHHOM AesITeJbHOCTU, BBHIIIOJIHEHUE
aJITOpUTMa MOPYYaeTcss aBTOMATUYECKOMY YCTPONCTBY.
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CAMOE rMABHOE

HcnonHuTe b — HEKOTOPHIN O0BEKT (UeI0BEK, JKUBOTHOC, TEXHUYEC-
KOe YyCTPOMCTBO), CITOCOOHBIN BBHIMOJHATL OIPEAeJIEHHBIN HaO0Op KOMaH..
@DopMaJILHLIA MCIOJTHUTENIHL OOHY U TY K€ KOMaHJy Bcerja BBITIOJIHSET
ofnHaKOBO. [Insi KaxKaoro (hopMajbHOro MCIIOJTHUTEJIS MOXKHO yKas3aTh:
KDYT pelIaemMbIX 3a/iau, Cpeay, CUCTEMY KOMaH/I M PesKUM pabOTHI.

AJaroputM — npeaHasHaYeHHOE JJIs1 KOHKPETHOTO UCIIOJHUTEJS ONU-
caHKe IOCJIeOBATeIbHOCTH NeHCTBUL, NPUBOJAINUX OT MCXOAHBLIX JaH-
HEIX K Tpe6yeMoMy pe3yIbTaTy, KOTopoe ob61afaeT CBOMCTBAMM NUCKPET-
HOCTH, TIOHATHOCTH, ONPEJeJIEHHOCTH, PE3YJIbTaTUBHOCTH K MACCOBOCTH.

CrocoO6HOCTL HMCHIOJHUTENSI AeHCTBOBaThH (PopMasIbHO ofecreyuBaeT
BO3MOJKHOCTEH aBTOMAaTHU3AINU N€SATEILHOCTH YeJOBEeKa.

Bonpocsl # 3aaaHus

1. Y7o Ha3BIBAIOT AJITOPUTMOM ?

2. TloxbepuTe CHHOHKMEI K CJIOBY «IIPEeIIHCAHLE» .

3. IlpuBeanTe NpUMeEpPHI AJITOPUTMOB, N3yYaeMbIX BAMU B IIIKOJE.
4. KTo MoeT OBITHL UCIIOJHUTEIEM aJIropurMa?
5

. IlpuBesute npumep (opmasibHOro ucronaurens. IlpuBeaute npu-
Mep, KOTJja Y€JIOBEK BBICTYHAET B POJIK (POPMATBHOTO UCIIOJIHUTEJIA.

6. Kakue xoMaHABI OOJKHBI OBITH Y POOOTA, BBIMNOJIHAMIOIEr0 PyHK-
IMH: ) Kaccupa B Mara3uHe; 0) IBOPHUKA; B) OXpPaHHUKA?

7. Ot 4ero 3aBUCUT KPyTr peniaeMbIX 3aja4 VICIIOJTTHUTEJIA « KOMHBIOTBD»?

8. PaccMoTpuTe B KauecTBe UCIIOJIHUTEJIS] TEKCTOBEIN IIPOIECCOD, MMe-
omuiica Ha BalleM KommbioTepe. OxapakKTepusyiiTe Kpyr peniae-
MBIX 9THM HCHOJHUTEJEeM 3a1a4 U ero cpeny.

9. YTo TaKoe KoMaH/a, CUCTEMAa KOMaH[ UCIIOJTHUTEH?
10. IlepeuunciuTe oCHORHLIE CBOWICTBA AJTOPUTMA.

11. K uemy MOKeT IPUBCCTU OTCYTCTBHE KAKOI'0-JIu0O CBOKMCTBA Yy aJIro-
purma? [IpuBegure npuMepsl.

12. B yéM Ba)XHOCTB BO3MOXKHOCTU (POPMAaAJBHOTO HCIOJHEHUdA aJro-
purma?

13. IlociieqoBaTEILHOCTE YHCEJN CTPOUTCS IO CIEAYIOIEeMY aJrOPHTMY:
nepBble ABa YUCJIa [10CJIeJOBATEIbHOCTH IPUHUMAIOTCS PABHBIMU 1;
KaMKJo€e CJIeAyIollee YKUCJIO MOCIeS0BATEIFHOCTH IPUHIMAETCS PaB-



14.

15.

16.

17.

18.

19.

ANropmTmMmbl U UCMONTHUTEN

HBIM CyMMe€ ABYX IIpeabIAyInux 4yuces. 3anuinute 10 mepBBIX die-
HOB 9TOM ITOCJIeJOBATEIBHOCTH.

HexoTopbiil aJlropuTM mosyyaeT M3 OJHOU IENOYKHN CHMMBOJIOB HO-
BYIO I[eNIOYKY cJieyrouiumM oopasom. CHayaia 3aIUChIBAETCA UCXO/-
Has HerloYyKa CUMBOJIOB, TTOCJe Hee 3alliChbIBAETCA NCXOAHAA eNod-
Ka CHMBOJIOB B O0paTHOM MHOpALKe, 3aTeM 3alluchbiBaeTcsd OyKBa,
CIIeYIONAS B PYCCKOM andasuTe 3a TOM OYKBOM, KOTOpPasi B UCXOM-
HOI IleNTOUYKe CTOosJIa Ha mocjJaegHeM mecTe. Eciin B UCXOAHOM 1ernou-
Ke Ha MOCJCIHCM MecTe cTouT OykBa f1, To B KadecTBe ciieAyroniei
OyxBBI 3anucekiBaeTcsa 0yksa A. IlonyunBiasics enoyxka siBJIAETCHA
pesyabTaToM paborbl ajsiroputMa. Hanpumep, eciu HCXomHAA Me-
noyka cuMBoJioB Oblia JIOM, TO pe3ynbTaToM pabOTHI ajaropuTMa
oyzer nenouxka JJOMMO/IH. [Jarna nenouka cumBojioB KOM. Ckoib-
Ko O6ykB O OyzeTr B IIeNOYKe CIMBOJIOB, KOTOPasa IIOJIYUYUTCS, €CJIU
NPUMEHUTh aJITOPUTM K JAaHHOU IEmOYKe, a 3aTeM ellé pas IIpumMe-
HUTH aJIFCOPUTM K Pe3yJIbTaTy ero paboTwI?

Haiigute B ceru MHTepHET aHUMAIHIO ILIATOB aJIropuTMa Jpartocde-
Ha. C moMo1pio anropurma JpartocheHa HAMUTE BCE IPOCThIE YHC-
Jla, He nipeBpimaronue 50.

Yro Oyaer pe3yJibTaToM HCIIONHeHUA Yepemamixkoil (cM. mpuMep 5)
amropuTma?

lloeTopu 8 [Hanparo 45 Bnepé&rn 45]

3anuinuTe ajJropuUTM AJIA HCIOJHUTEeNS Brruucaurens (nmpumep 6),
cozepIKaIuii He 6oJsiee 5 KoMaH/:

a) noJyyeHus ua yucsa 3 yucia 16;

0) nonyuenusa us yncyaa 1 yucia 25.

Cucrema KoMaH ucnoJHHUTEN KOHCTPYKTOP COCTOUT U3 JBYX KO-
MaH/Ji, KOTOPBIM IIPHCBOEHBI HOMEPA:

1 — npunucares 2

2 — pasmenuTe Ha 2

ITo nmepBoif M3 HUX K YMCJIY MPUIMKUCHIBAETCS COpaBa 2, IO BTOPOHU
yucego Jesntesa Ha 2. Kak 6yneT npeo6pa3oBaHO YMCJIO 8, €CJU uc-
NOJHUTeJIb BhIDONHUT ajsroputm 222127 CocTaBbTe aJrOpUTM B
crucTeMe KOMaHJ[ 3TOr0 HUCIOJHUTEJIS, 10 KOTopoMy uucao 1 6yner
npeoOpasoBano B yucJyo 16 (B anropurMe LOJXKHO ObITH He Gosee S
KOMaHpI).

B kakoil KjieTKe MOJDKEeH HaXOAMThCA HCIOJHUTENL Pobor (mpu-
Mep 7), 4TOOBI IOCJIe BBITIOJHEHUS aITOpUTMa 3241 B HeEé yKe U Bep-
HYTBCA?

S
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§3.2

CnocoObl 3anucu anropuTMos

Kuarouessie ciioBa:
e CJIOBECHOE ONMCAHIE
e IIOCTPOYHAS 3aIHCh
e OJIOK-cxeMma
® INTKOJILHBIM aJITOPUTMHUYECKU S3bIK

CyILiecTBYIOT pas3JIMYHbIE CIIOCOOBI 3amucu ajJropuTMoB. OCHOBHBIMU
cpely HUX ABJIAIOTCS:
® CJIOBECHBIE;
e rpaduyecKue;
e Ha aJITOPUTMHYECKHUX SA3BIKaX.

TeopeTuyeckue nccnenoBaHmMs Hawero CooTevectBeHHUKa
Anppesa AHgpeesuya Mapkosa (Mnaawero) (1903—1979), Bbi-
NONHEHHbIE B cepeauHe NpoLusioro Beka, nokasanu, 4To B 06-
WeM crnydae anroputmbl OOMMKHbI CcOoAepXaTbh nNpeanucaHvs
[BYX BUOOB:

1) NnpegnucaHusn, HanpaeneHHbIe Ha HENOCPEACTBEHHOE Nnpe-
obpasoBaHne nHdopmaumm (PyHKUMOHANIbHBIE ONEPATOPbI);

2) npegnucaHus, onpeaensaiowme ganbHenwee Hanpasne-
HUe OEencTBu (Nornyeckue oneparopsl).

MMeHHO 3Tn onepaTopbl NOMOXEHbI B OCHOBY BONbLUMHCTBA
cnoco6oB 3anNUcu anropuTMOB.

3.2.1. CnoBecHbie cnocobbl 3anucu anropurma

CaoBecHoe onmucanue. CamMoil IPOCTOIl SIBJIAETCA 3alIMCh AJI'OPUTMA B
BUe Habopa BHICKa3bIBaHWIT Ha O0OLIYHOM pasroBopHoM sa3bike. CiioBec-



CnocoObl 3annucu anropuTMmos

HOe ONHCaHMe UMeeT MUHUMYM OTPaHWYEHUH U ABJIsIeTCA HauMeHee Gop-
Mayu3oBaHHBIM. OIHAKO BCe PA3TOBOPHLIE SI3BIKK 00J1a/1aI0T HEOJHO3HAY-
HOCTBIO, IOBTOMY MOT'YT BOSHUKHYTH PasjiMyHbIe TOJKOBAHUA TEKCTA aJI-
TOpPUTMa, 3aLAaHHOTO TaKuM o00pasoM. AJIrOpUTM B CJOBECHOM (opme
MOJKeT OKa3aThbCsA OY€Hb OO'bEMHBIM U TPYAHBIM AJIS BOCIPUATHA.

IIpumep 1. CroBecHOe omucaHWe aJrOpuTMa HaXOMXKAEHUA HAUO0Jb-
mero ob1ero genutens (HO) naps! nenwix yuceds (aaropurMm EBkianpa).

Yro6e! HaiiTu HOJII ABYyX umces, cocTaBbTe TabOIHILY U3 ABYX CTOJIOIIOB 1
HazoBUTe cTONONLI X u Y. 3anuinnre mepBoe U3 3aJaHHBIX YKCeJl B CTOJI-
Ger; X, a BTopoe — B cTosiber; Y. Eciiu ganHble Yynciia He paBHbBI, 3aMEHUTE
GoJsibIllee N3 HUX HA Pe3yJIbTAT BEIYUTAHUS U3 OOJIBIIETO YMCJia MEHBIIIETO.
IToBTOpAiiTEe TaKHE 3aMEHBI 0 TEX HOP, IIOKA YMCJIa HE OKAXKYyTCsH PaBHBI-
MH, TI0CJIe YeTo YHCJI0 M3 cToOrna X cYuTaiTe UCKOMBIM DPe3yJbTaTOM.

IMocTpouHas 3anMch. ITO 3aMIUCh HA €CTECTBEHHOM SA3bIKE, HO C COOJIIO-
JeHIeM HeKOTOPBIX JONOJIHATEeIbHEBIX ITPaBUJI:

o Ka'KJoe IpeANrCaHue 3alHChIBACTCS ¢ HOBOM CTPOKM;

e TIpeANHCAHUA (IIarM) aNropuT™Ma HyMEPYIOTCH;

* HCHIOJIHEHHEe aJITOPUTMA IIPOHCXO/IUT B IOPALKE BO3paCTaHUA HOMEPOB
[I1ar0B, HAYWHAA ¢ IIepBOTO (eCJH He BCTPeYaeTCa HUKAaKUX Clielluaib-
HBIX YKa3aHWii).

Kpowme cJ10B ecTeCTBEHHOr0 A3bIKa MPeNIUCaHIA MOTYT COIEeDKATh Ma-
TeMaTU4YeCcKHe BbIPAXKEHUA U POPMYJIEI.

IIpumep 2. ITocTpounas sanucek anroputma EBrianga.

1. Ob6o3HauUMTH IIEPBOE U3 3aJaHHBIX ynces X, BTopoe —Y.

2. Ecnu X =Y, To nepeiitu K 1. 8.

3. Ecan X > Y, To nepeiitu K 1. 4, nHavye mepeiTu K 1. 6.

4. 3amenuts X Ha X - Y.

5. Ilepeiitu K 11. 2.

6. 3amenuTs Y HaY — X.

7. IlepeiiTu K 1. 2.

8. Cumrars X HCKOMBIM PE3yJIbTATOM.

ITocTpounasi sanmuch aaropuTma IO03BOJIsIeT m30eKaTh pPAAa Heolpe-
OeJIEHHOCTEeH; e€ BocnpuaATHe He TpeOyeT MNONOIHUTENBHLIX 3HAHUM.

BmecTe ¢ TeM HCIIONB30BaHME MOCTPOYHON 3anucu TPeOyeT OT yesoBeKa
6OJIBIIIOrO BHUMAHMS.
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3.2.2. Bnok-cxembl

Haunyumnieil HarasgHOCTLIO 061a8a0T rpadguuecKkre coocoObl 3anucu
aJITOPUTMOB; CaMbIH pacIpoCTpaHEHHLIH cpelu HUX — OJIOK-cXeMma.

Banok-cxema mpeacrasiseT co00i rpapuuecKuil HJOKYMEHT, HAFOIUH
OpeACcTaBJIEHNE O NOPsiAKe PaboThl ajropurMa. 3aech NPEeAvcaHusg U30-
6pa’KaroTCs € IIOMOI[BIO PABJIHUUYHBIX N€OMEeTPUYECKUX (PUTYyDP, a TTOCITIEeL0-
BaTEJILHOCTh BBINOJHEHHS IIIArOB YKAa3bIBAETCHA C INOMOIILIO JIMHUI, CO-
eqUHAIIUX 9Tu Gurypel. HanmpasieHus Juiiuil CBsSH CJiIeBa HAIPABO U
CBEPXY BHU3 CUUTAIOTCA CTAHJAPTHBIMH, U JINHUU CBA3U N300paKaIOTCS
0e3 CTPeJIOK, B IPOTHUBOIIOJIOMHOM CJIyUuae — CO CTPEJIKAMM.

Pacemorpum HekoTOpbie YCJIOBHBIE OOO3HAUEHUsI, NPUMEHSEeMbIe B
6JIOK-cxXeMax.

BrinosHeHue ajropuTMa Bcerga Ha4YMHAETCs ¢ OJIOKA HAYAJIa U OKaH-
4YUBAETCs IIPU Ilepexofe Ha 6JIok KoH1a (puc. 3.2, a). U3 nauansaoro 6J10-
Ka BBIXOAUT OJHA JIMHUSA CBA3U; B KOHEUHBIN OJIOK BXOAHUT OLHA JIMHUS
CBSA3U.

Buaytpu 6n1oka ganabix (puc. 3.2, 6) NepevynucasiioTCss BeJIUUUHBI, 3HA-
YeHUsI KOTOPhIX JNOJIYKHBI ObITH BBeJleHbl (MCXOAHbIe NAaHHLIE) UJIU BbIBe-
IeHbI (pe3yJibTaThl) B JAHHOM MeCTe CXeMbl. B 6JIOK JaHHBIX BXOJUT OLHA
JVUHUA CBA3U, X 13 6JIOKA UCXO/IUT OJHA JIMHUS CBS3HU.

B 610xe 06paboTkn gaHHBLIX (puc. 3.2, 8) COLEPIKUTCS ONMCAHUE TeX
IeUCTBUII, KOTOPbIE AOJKHLI OBITH BBITIOJTHEHBI NPH Iepexole Ha 3TOT
0JI0K (BBINTOJIHEHHE OIpeesiéHHOIl onepanuMu WKW TPYINNbl Oomeparui,
MPUBOASAINEEe K UBMEHEHUIO 3HAUEHUS, (DOPMBI MU pa3MenieHus uHdop-
maivin). B 610K 06paboTKU JaHHBIX BXOAUT ONHA TUHUSA CBA3U, U U3 0JI0-
Ka MCXOIUT OJHa JUHUS CBA3U.

IIpoBepka ycioBUs M300parkaerTcs ¢ MOMOIILIO GJIOKA IPDUHATUAS pelie-
HUSA, BHYTPH KOTOPOro 3aluchkiBaeTcs 3To ycjosue (puc. 3.2, 8). B 6J0K
TNPUHATUS PEUIeHUs BXOOUT ONHA JIMHUS, a BHIXOAAT ABE JUHUHU, OKOJO
KOTOPBIX 3aIllCHIBAIOTCA Pe3YJILTAThHI IPOBEPKHU YCJIOBUS.

Kommentapun (puc. 3.2, 2) UCHONB3YIOTCA AJA 4O0OABJIEHUSA TOSICHU-
TeJILHBIX 3alHcel, JeJalolux 0JI0K-cxeMy 6oJiee IIOHATHOM.

a 5} 8 2 0

peieay

t ) /-'W‘“T":‘7 ! ~j‘i -~~~ : ) -

Puc. 3.2. O603HaueHnA HA OJIOK-CXeMax

IIpumep 3. Banuch, anropurma EBKJINIA ¢ IOMONILI0 OJIOK-CXEMbI
(puc. 3.3).
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Puc. 3.3. 3anuce anropurMma EBKINIa ¢ IOMOIILIO OJIOK-CXEMbI

CospaHue pmeTasbHOM OJIOK-CXEMbI CJIOJKHOTO aJiIr0OpuTMa — TPY-
moéMmKasi 3agadya. Kpome roro, 0JIOK-cxeMa, He yMeI[allnasicsi Ha OJHOM
CTAaHZAPTHOM JINCTE, TePsAeT CBOE OCHOBHOC NPEHMYILECTBO — HATJISI[I-

HOCTB. [Ipu paszpaBGoTKe CJOMKHBIX AJITOPUTMOB GJIOK-CXEMBbI yJOOHO HC-
IIOJIb30BaTh B KaueCTBe CPeACTBA VI HATJISIAHOIO IIPeJCTaBJIEHUAM pe-
IIIeHUA 3aJaYu B 00IlleM BUE.

3.2.3. ANropurMmu4eckKme aS3biku

AnropurMuyecKre A3bIKN — (hopMasbHbIE I3bIKY, IIPeJHA3HAYEHHBIE
JJISI 3aITUCH aJIrOpUTMOB. KaskAbiil U3 HUX XapaKTepuayeTcsi:
e aypaBUTOM — HAOOPOM UCHOJIB3yEeMBIX CHMBOJIOB;
¢ CHUHTaKCHCOM — CUCTEeMOH ITPABMJI, IT0 KOTOPBIM M3 CUMBOJIOB aji(haBu-
Ta 06Pa3yITCs MPaBUJIbHBIE KOHCTPYKIIUH A3bIKA;
® CEMaHTUKOM — CHCTEMOM IpaBUJI, CTPOTO ONPEIEJAIOINIeil CMBICT U
crrocob ynmoTpebyieHsT KOHCTPYKITUE SA3BIKA.

Kiacc anropuTMHYeCKHX A3LIKOB OYeHb MINPOK. IIpu nusyuyeHnu Kypca
NHGOPMAaTHUKU B IIIKOJIaX HUCIIOJb3YIOTCs Pa3/IMYHbIE BEPCHU IITKOJBHOTO
(y4eb6HOT0) aJIrOPUTMHUUYECKOTO A3BIKA.

IIKoabHBIN aJrOPHTMHUYECKMH A3BIK. [[JIsT 3amucu aJrOPUTMOB Ha
IIKOJILHOM QJTOPUTMUYECKOM SA3BIKE HCHOJB3YETCA HEKOTODPOE OI'PAaHU-
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YEeHHOEe YUCJIO CJIOB, CMBICJ U CIIOCO0 ynOTpebieHusA KOTOPhIX 3alaHbl pas
U HaBcerja. JTO TaK Ha3bIBaeMble CJIy)KeDHble cJioBa: anr (aJropuTMm),
paHo, Hajmo, Hau (HauaJio), koH (KOHell), apr (aprymesrt), pes (pe3yjb-
TaT) 1 Ap. Ilpu 3amncu aJropuTMOB B KHUTaX CayKeOHBIE CJIOBA BBIAEIA-
IOTCS JKUPHBIM HIPUGTOM, B TETPAAH M HA NTOCKe — MOLUYEPKUBAHUEM.

B ofmem Buzae mporpaMMy Ha IIKOJBLHOM aJITOPUTMHYECKOM H3BIKE
MOYKHO IpPeJCTaBUTh TAK:

anr <HasBaHMe ajiropmTMma>
Had4

<riocJyienoBaTeJILHOCThL KOMaHI>
KOH

Hpumep 4. AJITOPUTM, TTOIBOJAIOIINNA M3 MOJIHOTO COCyZa EMKOCTHIO
12 1 oTnUTH MOJIORUHY, TMONB3YSICh IBYMSI MYCTHIMH COCYZlaMU € MKOCTHIO
8ubu.

anr nepeJyMBaHuUsAg

Hay
HaMoOJIHUTEL COCYI EMKOCTBIO 8 J1 M3 cocyma E€MKOCThI 12 J
HAIOJIHUTE COCyZd EMKOCTHBI 5 J1 M3 cocyna EMKOCTBI 8 JT
BEUIUTE BCE M3 COCyma EMKOCTBIO 5 JI B CoCyn EMKOCTBI 12 5
BEUIMTL BCE M3 coCyda EMKOCThI0 8 J1 B CcoCyn €MKOCTBI 5 JI
HEMNOJIHUTE COCyI EMKOCTLI 8 JI M3 cocCyma E€MKOCThi 12 i
OOJIUTh U3 COCynla E€MKOCThb 8 JI cocyn E€MKOCTbI 5 IJI
BEUIUTBL BCE M3 CoOCymda E€MKOCTBI0 5 J1 B cocymn EMKOCTBI 12 5

KOH

Mo cceinke http://www.niisi.ru/kumir/ Bbl MOXeTe ckadaTb cuctemy KyMwup
(KoMnnekT y4eOHbIX MUPOB), B KOTOPOW WUCMONb3YeTCHA LWKONbHLIA anroputmMm-
HeCckuit A3blK, CO BCTPOEHHbIMU UcnonHutensmm PoboT, YepTtéxHuk, Bononeii u
apyrumu. Kymup paboTaeT B onepaumoHHbix cuctemax Windows v Linux.

Hajiee, roBops 06 aIropUTMHUYECKOM SIBBIKE, Mbl OyeM UMeTh B BUIY
MMEHHO UIKOJIbHBIN aJITOPUTMUYECKHUN A3BIK.

CAMOE NrMABHOE

CyliecTBYIOT pasjHYHBbIE CIOCOOBI 3aIllMCH AJrOPUTMOB: CJOBECHOE
omnmcaHue, IOCTPOYHAS 3allHCh, OJOK-CXEeMBbI, [IIKOJILHBIN aJITOPUTMHUIEC-
KUl a3bIK 1 Ap. Kaxabiit 13 9Tux cnocofoB o6JjiagaeT CBOUMM JOCTOUH-
cTBaMHU M HEJOCTATKaMH.



7.

CnocoObl 3anucu anropuTMoB

Bonpocbi u 3agaHusa

KaxkoBBI OCHOBHBIE CIIOCOOBI 3aMMCH AJITOPUTMOB?

Yem BBIZBAHO CYIIIECTBOBAHVE MHOI'MX CIIOCOOOB 3aITMCHU aJITOPUT-
MOB?

HaiiTe cyioBecHOe ONMHMCAHHE AJITOPUTMAa CJIOYKEHHS ABYX OOBIKHO-
BEHHBIX Jipobeit a/b u c/d.

IlpencraBbTe B BUe MOCTPOYHON 3alIMCH AJITOPUTM PEIIeHUS CJIeny-
foreil 3agaun: «Vmerorcs deTbipe apbys3a passinuyHoil maccwl. Kak,
IIOJIB3YSCH YallleYHbBIMM BecaMu 0e3 Irupb, NYTEM He OoJiee IATU
B3BEIIMBAHUN PACIIOJIOMKUTE UX 10 BO3PACTAHUIO Beca?».

ITpencraBbTe ¢ TOMOIIBIO OJIOK-CXeMbI aJITOPUTM PEIlleHUs CIeayI0-
mieit 3amaun: «UM3 Tpéx MOHET OAMHAKOBOI'O JOCTOMHCTBA OJHA
daspmiuBasn (0osee nérxas). Kak e€ HANTH C TOMOIITBIO OJHOTO B3BE-
IIMBAHUS HA YallleuHbLIX Becax 6es rupb?».

3armmn’re Ha aJITOPATMHUYECKOM HA3bIKE€ aJITOPUTM INOCTPOEHUS
OKPY2KHOCTH 3aJIaHHOIO paguyca r, HpPOXOonsllel depes 3aJaHHbIE
TOUYKU A U B. -

B cpese KyMup sanumuTe U BBINOJHUTE AJIFOPUTM IIepeJTUBaHUMN
(upumep 4) nas ucnoaautesisa Bomoeii.

&
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§3.3

O6beKkTbl aNropUuTMOB

KJiroueBsle cioBa:
® BE€JIMYUHaA
® KOHCTaHTa
¢ TIepeMeHHas
® TUII
® HUMSA
* IIpUCBauBaHUe
¢ BBIDa>XeHune
e Tabauna

3.3.1. BenuyuHbl

AJITOpuTMbl ONUCHIBAKOT MOCJIELOBATEILHOCTh AEeHMCTBUI, IPOU3BOLM-
MbIX HAJ] HEKOTOPBIMU OO'BEKTaMU, OIPEJeJIEHHBIMU YCJIOBUEM 3aNadu.
Hanpumep, npu pelnieHuy 3ajauyyl 0 HAUUCJIEHUU 3aplijiaThl COTPYAHUKAM
OPEennpPUATHA TAKUMH 00beKTaMHI MOT'YT ObITh TabEeJIbHBIH HOMED COTPY -
HUKa, ero PaMUIns, UMsI, OTUECTBO, OKJIajJi, OTpaboTaHHOe BpeMs U T. 1.

B uHdopmaTuke OTOENbHbIM MHDOPMAaLMOHHBLI 06bEeKT (Y4ncno, CUMBOI,
CcTpoka, Tabnuua v Ap.) Ha3biBAeTCS BeSIMHUHOMN.

BesnnuuHBI fesATCA HA MOCTOsTHHBIE (KOHCTAHTHI) 1 nepeMeHHbIe. I1o-
CTOAHHOMW (KOHCTAHTOI) Ha3LIBAeTCA BeJIMUYHHA, 3HAUEHIEe KOTOPOU yKa-
3bIBAETCA B TEKCTE aJTOPUTMAa U He MEHSEeTCs B IIpoIlecce ero HUCIOJIHe-
Hus. IlepemeHHOM Ha3bIBAETCA BEJIMYMHA, 3HAYCHNE KOTOPOI MEHSEeTCs B
mpoliecce MCITOJHEHUS aJropuTMa. [Ipy MCIIOJTHEHWH aJITOPUTMa B Ka-
JIbI MOMEHT BpPeMeHU IlepeMeHHasi OObIY4HO MMeeT 3HadyeHue, Ha3bIBae-
MO€ TeKYIIUM 3HATEHUEM.



OOBbeKkTbl aNropuTMOB

Ilpumep 1. BenuuuHbl, BbhIpasKamwIiiue KOJUYECTBO IHEIHl B Hexele,
YCKOpeHNe CBOOOLHOTIO IajeHusi, KOJIMUECTBO JHEH B IMepBOil AeKale Me-
cAna, ABJAIOTCA KOHCTAHTAMM. BeJIMUYMHBI, BHIPAXKAIOIINe KOJHUYECTBO
JHel B MecsIle, IyJIbC YeJIOBeKa, KOJNYECTBO NHEH B TpeThel JeKazie Me-
cAIa, SIBIAKTCA TePeMEeHHBIMU.

B anropurmax HajJ BeJIMUYMHAME BBITIOJHSAITCS HEKOTOPHIE OIlepaluu.
Hanpumep:

e apudmeTnuecKue onepanuu +, —, ¥ (YMHOXKeHUe), / (Zesenue);
e oIlepamnuy OTHOIIEeHUA <, >, <=, >=, =, ;
e jnoruuyeckue onepanuu Y, NJIN, HE.

OOBEKTHI, HAJ KOTOPBIMHU BBIIIOJHAKOTCS OIePaliiui, Ha3bIBAIOTCS OIle-
panfamu. He BcsiKuil 00b€KT MOXKET ObITh ONEPAHAOM AJIA BBIITOJHEHUS
106081 oneparuu. Hanpumep, TEKCT HC MOYKCT ObLITH OOBEKTOM [JISI BBI-
TOJHEeHUs apu()MEeTHYeCKUX OllepaIiii; OTPUIlATeJIbHOE YKUCJIO HEe MOYKET
ObLITH OIIEPAHIOM AJIS U3BJIEUEHUs] KBAAPATHOIO KOPHA U T. 1.

MHOXecTBO BeJIMUUH, 00beINHEHHBIX ONpefeléHHOII COBOKYITHOCTBIO
IOIIyCTHMBIX OIepallyil, HA3bIBAIOT BEJINUUHAMHU OIIPENEeJEHHOIO THIIA.
Ilpu cocraBiieHHN aJTOPUTMOB HCIIOJIb3YIOT BEJIMYNHBI YHCJIIOBOTO (1€J10-
IO U BEIJeCTBEHHOI0), CUMBOJILHOI'O, JINT€PHOI'O M JIOTUUECKOI'Q TUIIOB.

B maTemaTuKe 1 (hU3UKe ONEPUPYIOT YUCJAOBBIMU BeJIMUNHAMU — Ha-
TYypaJdbHBIMU, IEJILIMU, NeHCTBUTENLHBIMH uncjaamMu. [Ipu cocTaBieHUN
aJITOPUTMOB YAallle BCEr0 HCHIOJb3YIOT YHCJIOBBIE BEJIMUUHDBI II€JI0OT0 U Be-
LLIECTBEHHOTO! TUIIOB, KOTOpPbIE B AJIrOPUTMUYECKOM sA3BIKE OD03HAYAIOT-
Cda 1meJs U Bel, COOTBETCTBEHHO.

B zajauax, BOBHHKAIONIIUX B IIOBCEJHEBHOI »XH3HHU, BCTPEUAIOTCA U
HEYVCJIOBbIE BEJIMYUHbI, 3HAUCHUAMH KOTOPBIX ABJISIOTCSA CIMBOJIBI, CJIO-
Ba, TeKCThl U Ap. IIpu cocTaBjIeHUU AJITOPUTMOB 00pPabOTKU TEKCTOBOM
UHGOPMAIIUHN KCHOJb3YIOT BEJHYUHLI CHUMBOJBHOrO (CMM) U JIUTEPHOTO
(saT) TUNOB. 3HAUYEHHEM CUMBOJIBHON BeJIMUNHBI IBJIAETCSA OOAUH CHMBOJI:
pyCcCKasl uiau JiaTUHCKas OyKBa, udpa, sHAK IpeluHaHUsS WU IPYTroH
CUMBOJI. SHAUEHUEM JIUTEPHOI BeJIUUYUHBI BJISIETCS I10CJIEe0BaTEJIHLHOCTD
cuMBOJIOB. IHOrzia 3Ty mOCJ/I€I0BATEILHOCTL HA3BIBAIOT CTPOKOM UJIU Iie-
MOuKo#. JluTepHble 3HaUEHUs B aJITOPUTME 3alHCHIBAIOT B KaBBIYKAX,
HalpUMep: aJIrOpuTM , JjuTepHas seauuuHa , 2011°.

BesnuuuHBI JIOrMYecKOro (J1or) THUIlIa MOTYT IIPUHUMATH BCETO ABa 3Ha-
YeHU !

e TA (MCTUHA, TRUE, 1);
e HET (JIO¥XB, FALSE, 0).

1 o . o
CrnoBo «BEILECTBEHHBIN » NIPUHATO UCIOJb30BAaTh BMECTO CJIOBA « JEUCTBUTEJIBHBIN» .
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JJ1A CCBUIOK Ha BeJUYUHBI NCHOJB3YIOT UX MMeHa (MIeHTHU(PUKATO-
prl). UMsa BeIMUMHBI MOXKET COCTOSATH M3 OJHOU MM HECKOJIbKUX JIATHH-
CKHMX OYKB, U3 JJATHHCKUX OYyKB u nupp: Al, M, AP.
Pekomennyerca BoIOupaTe MHEMOHUUYECKHE MMEHA,
T. €. UMeHa, OTpakarolljiie CyTh OOBEKTOB pelllaeMOi
sagauu, naupumep SUMMA, PLAN, CENA ur. 1.

Ecyin BesTUUMHY NpPEACTABUTH KaK SAMNIHUK, COMEPIKU~
MBIM KOTOPOTO SIBJISE€TCA HEKOTOPOE 3HAUEHUE, TO UMSA
BEJIMUUHBI — 3TO SIPJBIK, IOBELIEHHbIN Ha AIUK.

3.3.2. Boipaxxenusi

BrIipaskeHMe — S3LIKOBAas KOHCTPYKIIUSA IJIA BBIUUCJICHIS 3HAUEHUS C
IIOMOII[BIO OJHOr'O WJIK HECKOJIbKHUX OIEPAaHI0B.

BbIpakeHUs COCTOAT U3 onepaHzoB (KOHCTAHT, IIEPEMEHHBIX, QYHK-
nuii), o0 beJIUHEHHBIX 3HAKAMU onepanuii. BolpakeHusa 3annCchIBAIOTCA B
BuJle JIMHEHHBIX ITOCJIENOBATEJILHOCTEH CUMBOJOB (0e3 IIOACTPOYHBLIX U
HaJICTPOUYHBIX CHMBOJIOB, OOLIKHOBEHHBLIX Apo0eil u T. 1.); 3HAKU omepa-
Uil IPONYyCKAaTh HeJib3sA. IIopALOK BBIIOJHEHUS OIepalHtii onpeiesserT-
cA CKOOKaMM 1 IPHOPHUTETOM (CTaPIIMHCTBOM) OIl€PALUil; OIle ALK O~
HaKOBOI'O NPUOPUTETA BLIIIOJHSAIOTCS CJIeBa HAaIpaBo.

PasnnuaroT apumeTnyecKue, JOrM4eCKre ¥ CTPOKOBBIE BRIDAYKEHU .

ApundmerHuecKHe BRIPAMXKEHUA CIYIKAT IJIs ONpPEJeseHNS YKCIOBOTO
3HaveHusa. Hanpumep, 2%*x+3 — apudMeTrnyecKoe BLIpaKeHHe, 3HAYE-
HUe KOToporo npu x = 1 paBHo nsitu, a npu x = —1 — eguHune. Buipaxe-
Hue sqri(x) cayxuT gisa obo3HaYeHUA oneparnuy U3BJIEUYeHUA KBaJPaTHO-
ro KOpHA U3 X (VX).

Jlornuyeckue BBIpAsKeHUSI OIMCHIBAIOT HEKOTOpPbhIE€ YCJIOBHUSA, KOTOPHIE
MOT'YT YJOBJIETBOPATLCA UJIN HE YAOBJIETBOPATHCS. JIornueckoe BuIparke-
HUEe MOMeT NpHUHHMATL OZHO u3 AByX sHauenmiti — WCTHUHA wniamn
JIOKE. Hanpuwmep, goruueckoe BeipakeHue (x > 5) u (x < 10) ounpepe-
JIsieT IPUHAAJIEXKHOCTh TOUYKY X nHTepBay (5; 10):

4‘:1 //C =
5 10 X

ITpu x = 6 3Hauenue 3Toro Beipaskenus — UCTUHA, a npu x = 12 —
JIOXKb.

CTpOKOBBIE BBIPAMKEHHUA COCTOAT U3 BEIUYUH (KOHCTAHT, IIepeMeH-
HBIX) CHMBOJIHOIO ¥ JIMTEDHOT'O TUIIOB, COOTBETCTBYIOIINX (GYHKIUI U
onepanuil cuemnyeHus (npucoensuHeHusn). Omepanus cirerieHus obo3Ha-
YyaeTcs 3HAKOM «+» M IO3BOJIAET COENUHUTH B ONHY IIOCJIEHOBATEILHOCTD
HEeCKOJIbKO IIOCJIeZIOBATEJILHOCTEI CHMMBOJIOB. 3HAYEHUSIMH CTPOKOBBIX
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BBIPAKEHNH ABJSIOTCS IOCIEN0BATEILHOCTY CUMBOJIOB. Hanpumep, ecian
A ="ToM', TO 3HAUEHUE CTPOKOBOIO BEIPpAXKeHus a +A ecTb aToM .

3.3.3. Komanna npuceanBaHus

3ajgarb KOHKPETHOE 3HaYeHHEe BEJIMYMHBI MOXXHO C IIOMOIIIBIO OIlepa-
OUH IIPDHCBaMBaHHUsA, KOTOpada 3alluChIBaeTCA TaK:

<HM4d IIepeMeHHOI>:= <BBIpa’keHune>

3HaK «:=» YUTaeTcd: «IIpucBouTh». Hanpumep, 3anuck A := B + 5 uu-
TaeTcs TaK: <«IePeMeHHOU# A IIPUCBOUTH 3HadyeHHe BbIpakeHusa B
TLIIOC H» .

3HaKM IPUCBAUBAHUA «:=» 1 PABEHCTBA «=» — DA3HbIE BHAKHU:

e 3HAK «=» O03HAUYAET PABEHCTBO IBYX BEJIUYNH, 3aIIUCAHHBIX I10 00€e CTO-

POHEI OT 9TOTO 3HAKA;

e 3HAK «:=» IIPEAINUCHLIBAET BHITIOJIHEHYE OllepaliH [IPUCBANBAHUS.

Hampumep, 3anuce A := A + 1 BeIparkaeT He paBeHCTBO 3HAYEHUIl A u
A + 1, a ykasaHue YBeJINYUTH 3HAUEHUE IepeMeHHOM A Ha e[UHUILY.

Ilpu BBIIOJIHEHMM KOMAaHABI NPHCBAaVMBaHUS CHaYajla BBIYUCISETCH
3HaUYeHWe BBLIPAXKEHUSA, CTOSALIEro CIpaBa OT 3HaKa, 3aTeM pPe3yJbTaT
IIPUCBANBAaETCsA II€PEMEHHOIi, CTOAIEN cJyieBa OT 3HaKa «:=». IIpu aTom
TUII BBIPAYKEHUS JOJI’KeH ObITh COBMECTUM C THIIOM COOTBETCTBYIOMIEH Ie-
peMeHHOM.

CaoiicTBa npucBanBaHUA:

1) nmoxa mepeMeHHOII He IIPMCBOEHO 3HAUYEHUE, OHa OCTaéTCA HeoIlpe-

EeJIEHHOM;

2) 3HaueHUe, IIPUCBOEHHOE [IEPEMEHHOM, COXPAHsAETCs B HEH BILIOTH OO
BBITIOJTHEHU A CJIEAYIOIIEro IPHUCBANBAHUS 9TOM IepeMeHHOM HOBOTO
3HAYEHW;

3) eciu MBI IIpUCBauBaeM HEKOTOPON IepeMeHHOI ouepeJHOe 3HaUe-
HUe, TO npeAblayliee eé 3HaYeHune TepAaeTca 6e3BO3BPaTHO.

IIpumep 2. CocTaBUM aJITOPUTM, B pe3yJbTaTe KOTOPOTO IepeMeHHEBIEe
A u B TUTEpHOTO THUITa OOMEHSAIOTCS CBOUMM 3HAUEHUSIMH.

Pemrenue suga

A:=B

B:=A
HEBEPHO, TaK KaK TOCJe BBLIMOJHEHNSA MePBON KOMAaHAbl MPUCBAaUBAHUS
IIepBOHAYa/JbHOE 3HAUEHME IepeMeHHOoM A OyzeT 6e3BO3BpaTHO yTEPSHO.
Bropas koMaHIa OPUCBOUT IepeMeHHOil B TeKyllee 3HaYeHUe IepeMeH-
HOI1 A. B pesynbTrate 06e IepeMeHHEBIE ITOJIyYaT OJHO U TO YK€ 3HaUYeHUe.

JJ1A moMcKa MpaBUJILHOTO PEIIEeHUs BOCHOoIb3dyeMces aHasorueii. Eciau
TpebyeTcs ImepeJuTh MUSKOCTL U3 cocyla 1 B cocyn 2, a U3 cocyza 2 —



Fnaea 3. OcHOBbLI anropuTMun3aunmn

B cocyn 1, To 6Ge3 IOIIOJIHUTEJNBLHOI'O COCyIa 3 3hech He OOOMTUCH.
AropuTM nepejauBaHUi IpeacTaBJieH Ha puc. 3.4.

? 2
&

Puc. 3.4. AnropuTm nepesuBaHU }KULKOCTEH

s pemieHus MCXOOHOW 3aJauul BBEAEM IIPOMEXYTOUHYIO IIepeMeH-
Hy0o M. AaroputM oOMeHa 3HAUEHHUAMH IepeMeHHBIX A u B 3anuinem
TaK:

anr obMeH 3HadeHusaMu (nmuT A, B)

apr A, B

pes A, B
Hayg JuT M

M:=A

A:=B

B:=M
KOH

Ecniu A u B — 4ucJIoBBIEe BEJIUUYMHEI, TO OOMEH MX 3HAYEHUSIMU MOXKHO
OPraHM30BaTh U 0€3 IIPOMEIKYTOUYHOI IIepeMeHHOH, HAalIpUMEp TaK:

A:=A+B

B:=A-B

A:=A-B
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3.3.4.TabnuuHble BENU4MHbl

B npakTuyecKoil HeATEJBHOCTH UYEeJIOBEKA UACTO HCIIOJbL3YIOTCS BCe-
BO3MOXKHBIE TaOJHUIIbI. ITO, HAITPHMEP, COUCOK YUalllUXCHA B KJIACCHOM
JKypHaJe, Tabesib ycIeBaeMOCTH, TabJIUIla pe3yabTaTOB CIIOPTUBHBIX CO-
peBHOBaHUU U T. A. ITpu aToMm HauboJiee UACTO BCTPEUAIOTCS JIMHEHHBIE U
IPAMOYTIOJIbHEIE TAOIUILI.

JIuneiinaa Ta6anua (0XHOMEPHBI MACCHUB) IIpEACTaBJIAET cO0OY Ha-
60p OJHOTUITHBIX JAHHBIX, 3AIMCAHHBIX B OJHY CTPOKY WJIH OJUH CTOJI-
6cr. DuemeHTHI CTPOKU (cTOJIOIa) Becerga HyMmepyroTesa. Hanpumep, ¢ mo-
MOILBIO JHUHEWHOM TabJuIlbl MOT'YT ObLITb HOpPEACTaBJICHLl MHU Hemeau
(puc. 3.5, a) nIu KOJIUYECTBO YPOKOB, MPOMIYIIeHHbIX YYEHUKOM B Teue-
HUE 5-JHeBHOU yueOHOU Hegenau (puc. 3.5, 0).

IlosepenbHUK 1 2 3 4 5
Bropauk Baceuxkun | 6 16 [ 1 I 0 I 0 |
Cpena 5

YerBepr

ITserHIIA
Cy660Ta

Bockpeceune

N OO s W N =

a

Puc. 3.5. [Ipumepsl JIUHEHHBIX TaOJIHIL

IIpamoyrosbHas Tabauna (IByMEPHBIH MAaCCHB) — 3TO YIIOPSAOYEH-
HBIII HEKOTOPBIM 00pa3oM Habop CTPOK (CTOIOIIOB), COAEPIKAIIINX OLUHAKO-
BO€ KOJIMUYECTRO 3JIeMeHTOB. CTPOKU IPSMOYI'OJbHBIX TG IMEIOT CBOIO
HyMepaIluio, cToJ0nbp — cBOo. Hanmpumep, ¢ NOMOIIIBIO OPAMOYIOJIbHON
TabJIUITHEI MOYKHO MPEICTABUTL KOJMUECTBO YPOKOB, IIPOMYIIIEHHBIX BCEMU
yueHuKamu 9 KJjlacca B TeueHue H5-gHeBHOU yueGHOM Hegenu (puc. 3.6).

1 2 3 4 5

1. Baceukuu 6 6 1 0 0
2. HonoB 0 0 0 0 6
3. Panyruna 0 0 1 0 0
19. Yabanwk 0 0 0 0 0

Puc. 3.6. [Ipumep n1psamMoyrobHON TabauIbl
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Bceit COBOKYOHOCTH 3JIEMEHTOB TaOMWYHON BEJUYUHBI JAETCA OJHO
UMA. JJIEMEHThI Pa3jIudyalT 10 UX HOMEpPaM, Ha3blBa€MBbIM MHIEKCAMH.
WNHpexc sanuchiBaeTcsl B KBaPATHBIX CKOOKAaX cpasdy 3a IMeHeM Tab/IUIbI.

Eciu nepByo 13 pacCMOTPEHHBIX HaMHu Tabaui (cM. puc. 3.5, a) Ha-
3Batb WEEK, to WEEK][1] = 'nouenensuuxk’, WEEK[6] = 'cy66ora’.
Hazosém Tpersio us paccmorpenubix tabnun LES. Torga LES[1,1] = 6,
LES[2,5]=6, LES[3,4]=0.

O06pasHOo JUHeHAA U NPAMOYTOJIbHasA TabJIMIbl IOKa3aHbl Ha puc. 3.7.

Puc. 3.7. O6pasnoe npejcTapieHre JUHEINHON U IPSAMOYTOJIBHOU TabIuIy

CAMOE NMMABHOE

B undopmMaTuke oTHeNIbHBEIN HWHOOPMAIMOHHLIN 00beKT (UUCTO, CUM-
BOJI, CTPOKA, TabJauIia ¥ JIP.) Ha3bIBAETCH BEJIMIHMHOM .

BenuuuHbl fesisiTCA Ha IMOCTOSIHHBIE (KX 3HaYeHUsA YKa3bIBAalTCHA B
TeKCTe ajiropurMa 1 He MeHHAXTCHA B IIpoIiecce ero I/ICl'IOJIHeHI/IH) n mnepe-
MeEeHHbIe (HX 3HaUYeHUAdA MEHAIOTCHA B IIponecce MHMCIIOJITHEHUA a.m‘opwrma).
Hpn COCTaBJIEHUH aJITOPUTMOB HCIIOJIL3YIOT BEJIMYNHBI I1€JI0T0, BEIIEeCT-
BE€HHOI'O, JIOTHYEeCKOI'0, CHKMBOJIBHOI'O 1 JINTEPHOI'O THIIOB.

JIJIsi CCBHIJIOK HA BEJIMUYMHBLI UCIOJbL3YIOT MX uUMeHa (UJeHTUMUKATO-
pbl). IMsa BeIMUYUHBI MOXKET COCTOSITH U3 ONHOI MM HeCKOJbKUX JATUH-
CKUX OYKB, U3 JaTUHCKUX OYKB 1 Iudp.




O6beKTbl anropmMTMoB

Ta6auna (MaccuB) — HaGOp HEKOTOPOTO UMCJA OJAHOTUITHBIX 3JI€MEeH-
TOB, KOTOPBIM IIPHCBOEHO OAHO UMs. Iloso)KkeHue ayieMeHTa B Tabaume of-
HO3HAYHO OIpeJesisieTCs ero NHIEKCaMU.

Bonpochb! 1 3anaHus Q
1. Yto Takoe BesunHA? YeM 0OTIUYAIOTCS TOCTOSHHBIE Y1 TIEepeMeHHbIE
BEJIMYUHBI?
2. BeslMuMHBI KAKUX TUIIOB UCIOJIB3YIOTCS IPHU 3aIIMCH aJITOPUTMOB?
3. YKakuTe THUII BEJIWYMHEI, eciu €€ sHaueHue paBHo: 2010; 14.48;
'IA'; FALSE, -125; '142"; 1,4+ 10%; .123E-2; 'uaTs'.
4. OnpepennuTte TUNH CAEAYIOIINX BeJIMUNH:
a) BeC yelIoBeKa; r) noianb GUrypsl;

0) MapkKa aBTOMOOUIIA; 1) Ha3BaH¥e MecsIla Iroja;
B) roJi BaIllero POXKAEeHUs; €) KOJIUYEeCTBO MEeCT B CAMOJIETE.

5. IlpuBeguTe 1m0 OMHOMY HPUMEPY AONYCTUMBIX UM HEJOMYCTHUMBIX
3HAYEHUH 1A KaKJ01 U3 BEJIUYUH:
a) TeMIiepaTypa 4eJioBeKa;  B) ILIOIAaAb I'OCYAApPCTBa;
0) CKOpPOCTbh aBTOMAIIIMHLBI; I') Ha3BaHUE JHA HEJeJU.

6. 1A uyero mnpenHasHaueHa KoMmaHzaa npucBanBauua? KakoBbl eé
OCHOBHBIE CBOMCTBa?

7. Kakue KomMaH/ibl IPUCBaUBAaHUA COCTABJIEHBI IPABIIBHO?
a)A:=B
6) A=B
B) A=B+1
r)A+1:=A

8. IIpuagymaiiTe cBOil anropuTM o0MeHa 3HAUEHUSIMHU YKCJIOBBIX IIepe-
MeHHBIX A u B.

9. CKOJBKO IPOMEXYTOYHBIX II€PEMEHHBIX MOTpedyeTrcsa AJA TOTro,
4yTOOBl mepeMeHHONl A OBLIO IMPUCBOEHO 3HAUeHUe nepeMeHHOH B,
nmepeMeHHO¥ B — 3HaueHue nepeMenHoi C, a nepemenHoit C — 3Ha-
yeHUe rnepeMeHHOH A? 3anuinuTe COOTBETCTBYIOIIUI aJropuTM Ha
AJITOPUTMHUUYECKOM SBbIKE.

10. Ilocrye BEINOJHEHNA KOMaHIbl MIPUCBAWBAHUS X=Xty 3HaUeHHE Iie- o
pPeMeHHOIl x paBHO 3, a 3HAuU€eHUE IepeMeHHOH y paBHO 5. Hemy
OBLIM paBHBLI 3HAUYEHUA IIePEeMEHHBIX X U I O BHIIIOJIHEHUS YKa3aH-
HOM KOMAaHJIbl IPHUCBAVIBAHNA?
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11.

12.

13.

14.

15.

16.

Yro HaspIiBalOT BbIpaskeHueM? KaKOBbLI OCHOBHBIE IPABHUJIA 3aIINCH
BBIpaKeHui?

IlepeBeaure 13 JUHENHOH 3anTUCcH B ODINENTPUHSATYO:

a)a*b/c r){a+b&)/c;
6)a/b*c 5 na-+b/c+d;
B)a+b/c; e)(a+b)/(c+d).

BaHHmI/ITe Ha aJITOPUTMHUYECKOM A3bIKE:
a)ax2+bx +c;

B)v+—r;
) 2

1
B) —(a +b)h;
)2( )
1+xx,
b’

m)va? +bd.

3anuinuTe JIOrMyecKoe BbIpajKeHue, UCTHHHOE€ IPH BbINOJTHEHHNU
YKa3aHHOT'O YCJIOBHUA M JIOXKHOE B IIPOTHBHOM CJIy4dae:

r)

a) x npuHazjgexuT orTpesky [0; 1];

0) x nexxuT BHe orpeska [0; 1];

B) KQXXJ0€ 13 YUCEeJ X, i MOJOIKUTEIHHO;

I') XOTs OBI OJJHO M3 UYCEJI X, I IIOJIOKUTEJIBbHO;

1) HX OJHO M3 YHCEeJI X, I He SBJAETCA HOJIOMKNTEJIbHBIM;
€) TOJIBKO OJHO M3 YUCEJI X, I HOJIOXKUTEIHHO;

) TOYKa ¢ KoopauHatamu (x, y) JIeXKUT B Kpyre pajuyca r ¢ IeHT-
pOM B HavaJjie KOOpAUHAT.

Nzo6pasuTe B JeKapTOBOM OPSIMOYTOJBHOM CHUCTEME KOOPAMHAT 00-
JIaCTb, B KOTOPO¥ M TOJIbKO B KOTOPOU UCTUHHBI CJIEYIOI[HEe JOrH-
JeCcKHe BbIPAXKEeHUS:

a) (x>=-1) m (x<~1) ;m (y>=—-1) m (y<=1)

0) (y>=x) m (y>=-x) m (y<=1)

3anuniuTe JIOTUYECKOEe BbIpaKeHUe, IpPUHUMAaloIlee 3HadYeHLe
TRUE, korga Touka ¢ KOOpAUHATaAMU (X, ) IPUHALJIEKUT 3alITPU-
XOBaHHOU 00J1aCTH.



17.

18.

Y

-
N

SanuimTe KOMaHy IIPUCBAaUBAaHUS, B PE3YJIbTATE BBIIOJHEHUA KO-
TOPOIi JioruvyecKkad mepemenHasi ¢ nosryuaer 3navenue TRUE, ecau
BBIIIOJIHSIETCA YKa3aHHOe ycJyioBHe, 1 3HaueHue FALSE B npoTuBHOM
cay4ae:

a) X — TOJIOYKUTEJILHOE YHCJIO;

0) X0Ts OGbI OLHO U3 YnceJ X, Y, 2 PABHO HYJIIO;

B) YHCJa X, Y, Z PABHBI MEXAY cO00ii;

r) ypaBHeHue ax? + bx + ¢ = 0 uMeeT POBHO OLUH KOPEHb.

Kakue u3 npuBeJEHHBIX HUMKE BEJIMYHUH I1eJIecOO0Pa3HO HIpEeACTaB-
JIATH C IOMOIILIO TabmumIL?

BenuiuHbl: CINCOK YYEHHKOB KJIacca, pOCT YYEHUKOB KJacca, Cpes-
HUH POCT YUEHHUKOB KJIacca, OLIeHKAa YUYeHUKA 10 (pusuKe, CpefHUl
Oasin yueHUKa 110 (PU3VKE, OLIEHKY YUEHUKOB 34 KOHTPOJIbHY0 pabo-
Ty 00 uHpOpMaTUKe, AJIMHbI CTOPOH TPEYIrOJIbHUKA, IJUHBI CTOPOH
HEeCKOJIBKHX TpPEeyroJbHHNKOB, Ha3BaHUA L[Heﬁ HeneJIn, Ha3BaHUNUA
OHeM Mecsilia, MMsI UeJIOBEKa, UMEeHa JIeBOUeK, MJOIalb (hUTryphl,
IIEpUMeTPhI HECKOJIbKUX IIPAMOYTOJBHHKOB, caMasd X0JIOAHAasA TeM-
neparypa Bo3yxa B AHBape, KOJIN4YeCTBO J€BOYEK B KJiacce, caMble
JKapKUe AHY JeTa, caMmad JOMKAJAUBAS NeKala UIOHS.
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§3.4

OcHOBHbIE aNropuTMmMYeckue KOHCTPyKUun

KiaroueBnbre ciaoBa:

cJjenoBaHLe

BETRBJICHHE

MOBTOPEHMEe

JUHEeWHBIE aJITOPUTMbI
Pas3BEeTBJIAIOUINECH aJIrOPUTMBbL
NUKJINYECKUE aJITOPUTMbI

e e o o o

YeJIOBEKY B KU3HU U MPAKTUUECKOH IESTeJIbHOCTH MPUXOAUTCH pe-
IaTh MHOYKECTBO Pa3JIMYHBIX 3ajad. PellleHue KaXIOH U3 HUX OIHCHIBA-
€TCH CBOMM aJI'OPHUTMOM, M PasHooOpasue 3TUX aJIrOPUTMOB OUEHb BeJIN-
kKo. Bmecre ¢ Tem JIsA 3alltucu Jiro6oro aJropurma JoCTaTO4YHO TpéX OCHOB-
HBIX QJrOPUTMUYECKHMX KOHCTPYKIMH (CTPYKTYpP): CJeJOBaHUS,
BETBJICHU S, IIOBTOPECHNSA. ITO IOJIOMKEHUEe BBIABUHYJI H [JOKasajl
9. Heitkerpa B 70-X IT. TIPOIILIOro BeKa.

3nocrep Bube Leikctpa (1930-2002) — BblaalOWMnCs HU-
LepnaHacKuil y4EHbIA, aeu KOTOPOoro okasanu orpoMHoe BNuva-
HUE Ha Pa3BUTUE KOMMbIOTEPHOM MHAYCTPUN.

3.4.1. ChegoBaHue

CnepoBanme — anropuUtMmyeckasi KOHCTPYKUWS, oTobOpaxatouas ecTtecT-
BEHHbIN, MOCc/siefoBaTENbHbIV MOPALAOK AENCTBUN. AITOPUTMBI, B KOTOPbIX UC-
NoNbL3yeTCH TONLKO CTPYKTypa «CrieAoBaHue», Ha3blBAOTCA JIMHEAHLIMU an-
ropurmammn.




OCHOBHbIE aNropuTMmYEcKue KOHCTPYKLUUU

I'paduueckoe npeacraBieHUE AJTOPUTMUYECKOU KOHCTPYKIMU «CJIe-
JOBaHUE» MPUBEIEHO Ha puc. 3.8.

1

HevicTauve 1

DeiicTteue 1

Puc. 3.8. AsiropuTMuyecKas KOHCTPYKILUS «CJICOBAHMIE»

IIpumep 1. JIuHeiHBIN aJITOPUTM IPUTOTOBJIEHNSA OTBapa ILINIIOBHUKA.

CT010BYIO NOXKY CYLUEHbIX NI0A08
LIVNOBHWKA U3MENbYNUTD B CTYINKE

|
3anuTtb CTakaHOM KUMAYEHO BOAbI
1
Kunatute 10 MuH. Ha cnabom orHe
|
OxnaguThb
1

MNpoueauTsL

O6GpaTuTe BHUMaHWE, UTO MHOTME U3 [IPEANUCAHH. TOTO aJI'OPUTMAa
MOTYyT IDOTpPebOBaThH AETANIM3aUU — IIPEACTABJIEHUS  BUAE HEKOTOpPOH
COBOKYIHOCTH 00Jiee MeJIKUX ITPeAIUCAHUIA.

IIpumep 2. V ucnonuurens Po6oOT ecTh yeThIpe K( (aHAbI IepeMelle-
HUfA (BBEPX, BHM3, BJIEBO U BIIPAB0O), IPX BBHIIMOJHEHIIN KaXXI0H U3 HUX
PobGor mepemerniaeTca Ha ONHY KJETKY B COOTBETCTBYIOIIEM HallpaBJe-
guu. [To komange 3axkpacurs Po6oT sakpaliuBaeT KJIETKY, B KOTOPOI OH
HaXOAUTCA. 3anUIIeM JIMHEeHHBIW aJiIrTOPUTM, UCIIOJNHASA KOTOopsid PobdoT
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HapucyeT Ha KJeTdyaToM I10Jie CJIEILYIOII_[I/Iﬁ y30p 1 BepHéTCH B HNCXOOJHOE

I10JIOYKEHUE:
: r—"— anr ysop
Ha4
3aKpacuThb
BIPaBO
BIPABO
3aKpacuTb
BHM3
BJIEBO
3aKpacuThb
BBEpX
BJIEBO
KOH
IIpumep 3. Jan pparmMeHT JUHEHHOTO aJITOPUTMA
X:1=2
0 yi=x*x
yi=yry
=y *x
S:=x+y

BLI.HCHPIM, KakKoe 3HaYeHUe INOJIyUUT IIepeMeHHas § II0CJie BLIIIOJIHEe-
HuA 3TOro (pparmenra ajwropurma. I[jig aToro cocrtaBuM TabiauIly 3Ha4e-
HUH mepeMeHHbBIX, 3aeHiCTBOBAHHBIX B ANITOPUTME:

Illar IlepemeHHbIE
aJropurma - y .
1 2 - -
2 2 4 -
3 2 16 -
4 32 16 -
5 32 16 48

CocTaBieHHass HaAMHU TaOJINUIA 3HAYEHUH TepeMEeHHBbIX MOJeJIUpPyeT pa-
0OTY MCIIOJIHUTEJIA 3TOTO aJIrOPUTMA.




OcCHOBHbI€ anropmTtMmmieckKkume KOHCTpPpykKunn

IIpumep 4. HeKOTOPBIA UCHOIHUTEIL MOYKET BHITIOJHATEL HAI LeJIbIMU
YuUcJaM¥y KpoMe ONepaluil CJI0YKEHNs, BBIYNTAHWA, YMHOMKEHUA U Jejie-
HUSA eNié ABe onepaluu: ¢ IIOMOIIbIO onepauuu div BBIYUCIISAETCS IIeJI0e
YacTHOE, C MOMOILBIO OIIePAalu mOod — OCTATOK.

Hanpumep, 5 div 2=2,5 mod 2=1,2 div 5=0,2 mod 5=2.

TTokaxeM, KaK ¢ MOMOLIBLIO 3TUX ONepanil MOXKHO Pealn30BaTh aJiro-
puUTM paboThl Kaccupa, BbIJAIOIIETO MIOKYIIATEJI0 caady (s) HauMeHBbIITHM
KosmyectBoM GaskHOT o 500 (£500), 100 (£100), 50 (k50) u 10 (B10)
pyoOJieii.

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

O3HaKkOMbTECb C MOAYNEM OJ1S1 KOJIEKTUBHOW paboThl «JIMHENHbIE anropuT-
mbl» (http://school-collection.edu.ru/). CoBMecTHO C ToBapwiiamm nocrapam-
TeCb COCTaBUTb afirOPUTMbI 4715 UMEIOLLMXCA B Moayse 3aaay. Npongute Tectu-
poBaHue.

3.4.2. BerBnexnune

BeTBneHue — anropurmMmueckas KOHCTPYKUMS, B KOTOPOM B 3aBUCUMOCTU OT
pe3ynbTara NPoOBEpPKN YCNOBUS («Oa» UNu «<HeT») NPeayCcMOTPeH BbIOOP OAHOM
N3 AByX NocsenoBaTenbHOCTEN AeNcTBuiA (BeTBen). ANropnTmbl, B OCHOBE KO-
TOPLIX NEXNT CTPYKTYpa «BEeTBMEHVE>», HA3bIBAIOT Pa3BeTBNSAIOLLUMUCS.

e T ———— <

Biok-cxema BerBiieHUs1 npefcTaBiieHa Ha puc. 3.9. Kaxxngas BeTBb MO-
JKeT OBITB JII000M cTemeHu caoKHocTH (puc. 3.9, a), a MoxkeT BOOOIIe He

cozep)kaTh npeanucanuii (puc. 3.9, 6).

Oencreus 1 HeiicTeua 2 Denctaua 1 LeiicTeus 2

l | I - 1
i |

Puc. 3.9. CrpykTypa «BeTBJIEeHUE»: a — noyiHad (popma BeTBIEHUs; O — COKpa-
mi¢aHast popmMa BeTBJICHUS

8  Hndopmaruka. 9 ka. Y. |

LY
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Ha aJITOPUTMHUYECKOM sI3bIKEe KOMaHIa BETBJICHNA 3allUChIBAETCHA TaK:

TTonuasi popma BeTBICHUS: Coxkpaménsas (hopMa BETBJIEHUA:
ecnn <yCJ/iOBue> eciu <yCJyioBue>
TOo <mencTBUS 1> TOo <mencrBus 1>
uHaue <JgemcTBusa 2> BCe
BCe
IIpumep 5 IIpumep 6
anr npaesorimcaHre yactuy, HE, HM anr cOopel Ha NpPOIYyJIKYy
Hay Hay
ecnm vacrTula [0l yoapeHuem ecnu Ha yiuue IOXIb
TO [mcarTek HE TO B3ATh SBOHTUK
mMHave nmcate HU BCe
BCE KOH
KOH

Jl1a 3anucy yCJa0BUIA, 10 KOTOPBIM Pa3BETBJISAETCS aJITOPUTM, UCIIOJIb-
3YIOTCHA ONePANUM CDABHEHUA:

A<B — A menbuIe B;

A<=B — A MeHbIIIe NI paBHO B;
A=B — A pasHoO B;

A>B — A OoJibliie B;

A>=B — A 6osbliie niu paBao B;
A<>B — A He paBHO B.

31ech OyKBbl A 1 B MOKHO 3aMEHATH Ha JIIOObIe TIepeMeHHbIe, YHCia U
apudmernuecKre BeIpaskeHus. IIpuBegéuuble onepaluu CPpaBHEHUS JI0-
MIYCKAIOTCA U [JIsI CUMBOJILHBIX [IePEMEHHBIX .

IIpumep 7. Anroput™ BEUHCIeHES QyHKIUHT f(X) = |x| mna npoussoss-
moro yucia x. (BJoK-cxeMa pacIioyioskeHa Ha Cleayroleit CTpaHuIe. )

Ob6paTuTe BHUMaHue Ha BTOPOM OJIOK 9TOH OJIOK-cxeMbl. B HEM mpen-
CTaBJIeHbl IMeHa ¥ TUIIBI BeJIMUYUH (JaHHBIX), oOpabaTbiBaeMbIX B aJiro-
purme.




OCHOBHbIE anNropnTMNYECKNE KOHCTPYKLIUU i

Hauano

!

CnnCOoK JaHHbIX

X, Y—Beu

YcuaoBus, cocrosaigye u3 ONHOH omepanyu CPaBHCHHS, Ha3bIBAIOTCH
HnpocTEIMM. B KadecTBe yc/OBUII 1IpW OPraHu3arlil BETBJIEHUH MOXKHO
HCIOJIb30BaTh U COcTaBHBle ycaoBus. CocTaBHBIE yCIOBHSA IOJIY4AIOTCHA
U3 IPOCTHIX C MOMOIUBIO JJOTUYECKHUX CBA3OK and (u), or (mmm), not (He):
and o3HaYaeT OJHOBPEMEHHOE BBHIIIOJITHEHUE BCEX YCJIOBUI, OR — BBIIOJI-
HeHue X0Ta ObI OHOI'O YCJIOBUA, a not 03HayaeT oTpuIllaHue yCcJIOBUd, 3a-
IHUCAaHHOTO 32 CJIOBOM not.

IIpumep 8. Anroputm onpenesieHna IIPUHALJIECIKHOCTU TOUYKY X OTpes-
Ky [A; B]. Eciu touka X nNpuHaIJIEKUT JAHHOMY OTPE3KY, TO BBIBOJUTCSA
orser IIA’, B nporusHoM cayuae — HET'.

Oa

Ll ,‘(X>4=A)AND(X<=B)

CyliecTByeT AOCTATOYHO MHOIO CHUTyalUil, B KOTOPBIX MPUXOLUTCS
BHIOUpATHL HE U3 ABYX, a U3 TPEX u OoJiee BapuaHTOB. ECTh pasHble CIIOCO-
ObI ITOCTPOEHUA COOTBETCTBYIOIHUX AJNropuTMoB. OauH M3 HUX — COCTAa-
BUTH KOM6I/IH&ILI/IIQ 113 HECKOJIbKUX BETBJICHUM.

Het
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. ITpumep 9. AnropuTM, B KOTOPOM HepPeMeHHOY Y IIPUCBaMBAETCA 3Ha-
yeHue 60JbI1Iel u3 Tpex Bennunud A, Bu C.

Ja Q Het
A

Iar | foucramrer | Tlepemennas
anropuTma A B C | Y Ycaosue
- 10 | 30 20 | — _._Jr
1 ¥ RSN | | RS SE————
2 30>10(Ha)___ |
3 30
4 20> 30 (Her) |
IIpumep 10. AIropuT™ pelIeHus JUHEHHOTO ypaBHeHuA ax + b = 0.
|
Cnucok aaHHbIX
a, b, x —sew,

D.a er

Aa er
i x=-b/a ‘_
i KopHei HeT ; f ﬂﬁggg ;

I - |
T




Ipumep 11. Ucnonsurens Po60T MOKeT BLINOJIHATE Ty WA UHYIO II0-
CeJ0BaTEeJbHOCTh AEeHCTBUM B 3aBUCMOCTH OT BBIIIOJIHEHU S CJIE€IYIOIHX

OCHOBHbIE aJirOPUTMUHECKNE KOHCTPYKLMN

OPOCTHIX YCJIOBUIA:

cnpaBa CBODOIHO
cjiepa CBOOOOHO
CBEepxy CBOOOIOHO
CHU3Yy CBOOOIHO

KJIeTKa 4dumcTasd

Takxe PoBOT MOXET AeICTBOBATbL B 3aBUCUMOCTU OT BbINOSIHEHUS COCTaBHbIX
ycnosuia. Mopgymaiite, B Kaky kneTky nepemectutca PoBoT npu BeiMONHEHUN
cneayowero dparMmeHTa anropuTma.

ecnn
TO
BCe
ecnn
TO
BCe
ecnmn
TO
BCe

O3HakoMbTECb C MOLYNEM ANt KONNEKTUBHON paboTbl «ANropuUTMbI C BETBSI-
uwencs cTpykrypon» (http://school-collection.edu.ru/). CoBMeCTHO € TOBapwuLla-
MU nocTapamTecb COCTaBuUTb anropuTMbl A0S UMEKWNMXCS B MOAYNEe 3ajad.
Mponpute TecTupoBaHue.

3.4.3. NoBTopeHue

CIipaBa CcTeHa
clJliepa CTeHa
CBepXy CTeHa
CHU3y CTeHa

KJIeTKa =3BakKpameHa

crnpara CBOOOINHO MM CHMU3Y CBODOIHO

3aKpacuThb

Clipapa CTeE€Ha
BJ1IeBO

cleBa cTeHa
BIPaBO

—— A A

MosTopeHue — anroputMuyeckasi KOHCTPYKUMA, npeacrasnsiowas cobomn
nocnenoBaTesibHOCTb AENCTBUNM, BbINONHAEMbIX MHOIOKPaTHO. ANIrOpUTMBbI,
copepxXxallipe KOHCTPYKUMIO NOBTOPEHUS, Ha3biBAlOT LUKIINMYECKUMU unn
umknamm. [llocnenosarTenbHOCTb AENCTBUIA, MHOMOKPaTHO NOBTOPAOWANACS B
npoLecce BbINMONHEHWA UMKa, Ha3blBaeTCH TeNOM LiMKna.

o o e

=

¥



Maea 3. OcHOBbLI anropuTMuaaumnm

B saBucuMocTH 0T criocofa opranusalii MOBTOPEHUH PAa3JIHYaloT TPU
TUITA IUKJIOB:

1) UK ¢ 3aJaHHBLIM YCJIOBHEM ITPOJIOIMKEHNA paboThI;

2) UKJI ¢ 3aJaHHBIM YCJIOBHEM OKOHYAHUA PabOTHI;

3) LUKJI ¢ 3aJaHHBIM YHCJIOM ITIOBTOPEHUIA.

IMKJ ¢ 3aJaHHBIM ycClIoBMeM npomoukennsa padorsl (muria-IIOKA,

IIMKJI ¢ pexycaoBueM). Jlormuka paboTel 3TOM KOHCTPYKITUU OTNMCHIBAET-
cs1 CXeMo#, MoKasaHHoH Ha puc. 3.10.

Het
Oa

Teno umkna

— |

Puc. 3.10. ITukJ c npeaycioBuem

Ha AJITOPUTMHUUYECKOM A3BIKE 3Ta KOHCTPYKIIMA 3aIllChIBAEeTCA TaK:

HI noka <ycJjioBmue>
<TeJIO LMKJIa (MocJyIeloBATEJIbLHOCTL NEeNCTBUI) >
KL

Bemonuserca muki-IIOKA cinegyromum obpazom: 1) mpoBepsieTcst
ycyioBue (BBIYUC/SETCS 3HAYEHUE JIONMYECKOro BBIPpAXKEHUA); 2) ecau
ycyoBue ynomierBopsieTcsl ([la), TO BBINIOJIHAETCHA TENO IHUKJAa U CHOBA
OCYIIIECTBJIETCHA MEePexoj], K TPOBEPKE YCJIOBHUSA; €CJIN JKe YCJIOBHe He
VAOBJIETBOPSIETCS, TO BBIMOJIHEHUE IUKJIA 3aKAHYMBAeTCHA. BO3MOXKHBI
cJaydau, KOrJia TeJIo [UKJIA He OyAeT BLIIOJIHEHO HU pasy.

IIpumep 12. AnropurmM, 110 KOTOPOMY U3 BCEX MMEIOIUXCA KUpIUUen
oTOUpAIOTCS HeJble KUPHUYH U CKJIAAbIBAIOTCS B MAIITNHY .

anr orbop
Hau
HIl OKa €CTb KUPNWUYU
B3ATb OIOUMH KUPIINYG
ecnm Kuplind LleJ'IbII7I
TO MNOJIOXUTH KUPIMY B MalMHY




OcHOBHbIE anropuTMUYecKkmne KOHCTpyKumn §:3

MHAa4e OTJIOKUTH KUPNIUY B CTOPOHY
BCE
KL
KOH

ITpumep 13. IlpaBee PoGoTa pacriosiokeH KOpUIOp HEeU3BECTHON AJIH-
Hbl. HeoOxoaumo, uTo6bsr PoGOT 3aKpacu Bce KJIeTKHU 3TOro KOpUaopa.

CNNEENNESENNARE]

Iloka OGyzeT BHIMOJIHATHLCA YCJIOBHE CripaBa ceobonHo, PobGoTy cueny-
€T BBIITOJIHATHL KOMaHbI:

BIOPaBo
3aKpachk

CooTtBeTcTByomuii anroputm aasa Po6ora 6ygetr nMeTh BUL:

HIl rToka crnpaepa CBOBOOIHO
BIIPaBoO
3aKpachk Cnncok AaHHbIX
Ko, XY, r,q —uen

Ipumep 14. Tpebyercsi, He DONB3YsACH OIle- E
pamueil gejieHUs, MOJIYYUTb YACTHOE ¢ M OCTa-
TOK 7 OT JeJIeHUS LEeJIOro YUcsa X Ha IleJioe Yuc-

Jo Y.
IIpegcraBum onepamuio geieHUsl Kak nocje- J

—1
JAOBATEJbHOCTb BEIUUTAHUSA NEJUTENA U3 JeJIU- Het
moro. Ilpuuém BRIUHMTATL OymeM OO TeX INOD,

IIOKa pe3yJIbTaT BbIUUTAHUA HEe CTaHeT MEHbIIIe Ha
BBRIUMTaEeMoro (gpeauTtesns). B sTom ciyuae Kosiu- r=r-y
YeCTBO BBIYMTAHUI OyAeT YACTHLIM OT JIeJICHUSA g:=g+1
¢, a moCJIeAHsAsA Pa3HOCTh — OCTATKOM OT JeJie- I
HUA I




naea 3. OCHOBbI anropuTrMmmsauum

HUcnossaum aroT anroput™ aiasa x =23 u y = 5.

Ilar Ilepemennasn Yeaosne
ajaropuTma Onepanus x y r q r>=y
1 Bsog x 23 - - -
2 Brog y 23 5 - -
3 ri=x 23 5 23 -
4 q:=0 23 5 23 0
5 r>=y 23 > 5 ( Oa)
6 r=r—y 23 5 18 0
7 g:=q+1 23 5 18 1
8 re=y 18 > 5 ( da)
9 ri=r—y 23 5 13 1
10 qg:=q+1 23 5 13
11 re>=y 13> 5 (Jla)
12 ri=r—y 23 5 8 2
13 qg:=q+1 23 5 8 3
14 re>=y 8> 5 ( Ila)
15 ri=r—y 23 5 3 3
16 qg:=q+1 23 5 3 4
17 r>=y 3 <5 (Her)
18 BriBon r 3
19 BriBox g 4
w O3HakoMbTEChb C MOAYNEM A1 KOMNEKTUBHOW paboThl «Luknnyeckne anro-
puTMbl ¢ npenycnosuem» (http://school-collection.edu.ru/). CoBMecTHO ¢ ToBa-

puvLLL @MU NoCcTapanTecb COCTaBUTL anropmuTMbl A1 UMEIOLLMXCS B MOy e 3a4auq.
MNpongute TecTupoBaHme:

Iuxn ¢ 3aJaHHBIM yCI0BMEM OKOHYAHUA paborsr (uuya-J0, nuka c
noctycaoBueM). Jloruka paboOThHI 3TOM KOHCTPYKIIMU OIMCHIBAETCH CXe-
Moii, MOKa3aHHOIT Ha puc. 3.11.

Hert

Puc. 3.11. ITukJi ¢ moctycsioBueM




OcHoOBHbIE anropuTtMmudeckme KOHCTpyKunm

Ha asnropuTMuyecKoM s3bIKE 9Ta KOHCTPYKILUS 3alIMChIBAETCA TaK:
HLI
<Tejyio_umkJja (NOClenoBaTeJbHOCTbL HEeNCTBUIL) >

Ky Opu <yclioBue>

Brinonasgercs muki-I0O ciaenyioimum odpasoM: 1) BBIIIOJIIHAETCS TeJIO
OUKJa; 2) IpPOBEePAETCSA YCJIOBHEe (BBIUMCIAETCSA 3HAYEHUE JIOTHYECKOTO
BBIPAYKEHUS); ecJiU ycJIoBUe He yaoBieTBopsiercs (Het), To cHOBa BhIIOJI-
HSEeTCs TeJIO IIUKJIA U OCYILIEeCTBIAETCA IepexoJ K IIPOBEPKe YCJIOBHSA;
€CJIU JKe YCJIOBHE YAOBJIETBOPSIETCS, TO BBIMOJIHEHUE ITMKJIA 3aKAaHUNBA-
ercda. B 1r060M ciryyae Tesio IuKJa OyeT BBIIIOJHEHO XOTA Obl OAUH pas.

IIpumep 15. AropuT™m 110 BEIyYHBAaHUIO HAU3YCTH YETBEPOCTHUIIINSA.

anr JeTBepocTHulMe
Hau

HIY
NPOYMTaTh YEeTBEpOCTUME IO KHMre 1 pas

pacckasaTbk 4YeTBepOCTMULIME
KI IpM He creJiajl oumdbky
KOH

IIpumep 16. Beiunciaum 3HaUyeHNe IIepeMeHHO b CoTJIaCHO ciIelyIoIe-

MY aJITOPUTMY:

CrnMcokK AaHHbIX

a, b —uen

i

TR
1t
- -

a:=a*2
b:=b+a

_da

Het




CocraBuM TabGIuLly 3HAYEHUN IIEPEMEHHBIX , 331 iICTBOBAHHBIX B aJIr'0-

Fnaea 3. OCHOBBI anropuTMu3auumn

puTM™e:
Iar [Iepemenusie Ycnosue
ajaropurma Onepaunn a b a=128
a:=1 1 — Her
2 b:=1 1 1
3 a:=a*2 2 1
4 b:=b+a 2 3
t 5 a=128 2 =128 (Her)
6 a:=a*2 4 3
7 b:=b+a
8 a=128 4 =128 (Her)
9 a:=a*2 7
10 b:=b+a 15
11 a—128 8 = 128 (Her)
12 a:=a*2 16 31
13 b:=b+a 16 31
14 a=128 16 = 128 (Her)
15 a:=a*2 32 31
16 b:=b+a 32 63
17 a=128 32 — 128 (Her)
18 a:=a*2 64 63
19 b:=b-+a 64 | 127
20 a=128 64 = 128 (Her)
21 a:=a¥*2 128 127
22 , b:=b+a 128 255
23 | a-128 128 = 128 (Ila)
Otser: b = 255.
IIpumep 17. CrriopTcMEH NPUCTYIIAET K TPEHUPOBKAM IO CJIEAYIOLIEMY
rpaduKy: B IepBBII JeHb OH moJikeH npobexars 10 KM; KaKAbI creny-

OIU IeHb CeAyeT YBeJIudnuBaTh auctanuuio Ha 10% oT HopMbI npeasbl-




OCHOBHbIE anropuTMMUYEcKue KOHCTpyKLnn E R

pymero nua. Kak TOMBKO AHeBHAas HOpPMAa IOCTUTHET WJIM IIPEBBICUT
25 KM, He0OXOIMMO MPEKPATUTE €€ YBeJIUYEHUE U Jlajiee Ipoberarh exe-
JHEBHO POBHO 25 kvm. Haunnasi ¢ Kakoro AHsI CriopTCcMeH OyneT npoberarsb
25 km?

ITIycTs x — KOJIMYECTBO KMJIOMETPOB, KOTOPOE CIIOPTCMEH HIPOOEXKUT B
HEKOTOpHIH i-i1 neub. Torza B caexpyromquii (i + 1)-# neHs OH MPOGEIKUT
x + 0,1x xunomerpos (0,1x — aro 10% ot x).

Hauano
|

Cnucok gaHHbIX

i-uen
X - BeLy

l Her

O3HAKOMBTECH C MOAYEM AJIA KOMNEKTVMBHON paboTel «Livknuueckre anro- m
puUTMBbI C nocTtycnosuem» (http://school-collection.edu.ru/). CoBMECTHO C TOBa-
puammn nocTapanTecb COCTAaBUTL anropUTMbl 151 UMEIOLUVIXCS B MoAyne 3aaa.
MponguTte TecTupoBaHue.

uka ¢ 3agaHHBIM yucjaoM moBrTopenuit (muki-/LJISA, unka ¢ napa-
MeTpoM). JIoruka paGoThl 3TOH KOHCTPYKIIVY OIMCHIBAETCS CXEMOM, I0-
KasaHHOM Ha puc. 3.12.




Fnaea 3. OCHOBBLI aNropMTMN3aumm

./‘
“i=i,i2

| Tenouwkna |

Puc. 3.12. [Tuki ¢ napameTpom

Ha aJITOPUTMHYECKOM SA3BbIKE 3Ta KOHCTPYKIMA 3allMChIBA€TCA TaK:

HU onss 1 or il mo 12
<TeJsio UMKIa (rnocsenoBaTeJyIbHOCTEL IeMCTBUM) >
K1y

B nukne-/IJISI Bcerma ects mapamMeTp IWKJIa — BeJIMUYWHA IEJOTO
TUIIA, UBMEHAIOMIAACH B XO[€e BBIMOJHEHUSA [UKJIA OT CBOEro HavuaJIbHOTO
3HAUEHUS 10 KOHEUHOT'O 3HAUEHU.

Brinmonuasiercs nuki-IJISA caegyrommum obpasom: 1) napaMmeTpy HUKJIA
IPUCBaNBAETCs HAYAJIIBHOE 3HAUeHHe; 2) mapaMerp [UKJAa CPaBHUBAETCS
C KOHEYHbIM 3HAUYEHMEM; €CJIM [TapaMeTp LMKJa HE 11PEBbLUIAeT KOHEYHOe
3HaUeHUe, TO BHIMOJIHAETCS TEJIO IIUKJIA, YBeJIMYNBaeTCs 3HaUeHUe napa-
MeTpa THMKJa W CHOBA OCYIeCTBJISETCsS IIPOBEpPKAa rapaMerpa I[UKJa;
€cJId *Ke mapaMeTp IIUKJIa IPEeBbINIaeT KOHEYHOe 3HAUYEeHUE, TO BBIIIOJHE-
HUe [UKJA 3aKaHYUBAETCA.

B ornuune ot aByx npempiayiiux KoHeTpyKnuii (mukia-IIOKA,
nukJ-110) nuki-IJIHA umeer cTporo pUKCUPOBAHHOE UKUCJIO HOBTOPEHUIT,
4TO Mno3BoJisier U30eKaTh 3aLUKJIUBAHUA, T. €. CUTyaluu, KOrjJa TeJjo
UKJIAa BHITTOJTHAETCS 0ECKOHEUHO.

HOpumep 18. AsropuTM nepenpaBbl Yepe3 PeKYy BOMHCKOTO OTpSAJa U3
nATu YejaoBeK. CoiaThl MOTYT BOCHOJIB30BATHCS ITOMOIIBIO ABYX MaJib-
YUKOB — XO038€B HEeOOJIBIION JIOAKM, B KOTOPOH MOMKET IepernpaBUTHCSA
WJIY OVH COJIAAT, UJIU JBA MaJIbUNKA.

anr nepernpasa
Hay
HY o 1 or 1 mo 5
IBa MajibuMKa MepernpaBJIfioTCsa Ha INPOTUBOIOJIOXKHLEIM Oeper
OIVH MaJIbUMK BEC&XVBAETCA Ha Oeper, IOpyToM IUEBBET ODPaTHO



OcHoBHbIE anropurtmMmuyeckKkme KOHCTpykKumnmn

cosyimaT MneperpariisseTCs uepes peky
MaJIbYMK BO3BpAll@€TCHA Ha MCXOOHYK [103MLIMI
KI

KOH

IIpumep 19. CocTaBuM aJropuTM BLIUHCJIEHUS CTElleHU C HaTypaJib-
HbIM IIOKa3aTeJIeM 71 IJ15 JII00OOro BellleCTBEHHOro YKCia d.
Ilo ompenesenuio:
a'=a,a"= a-a...a ,aeR, neN, n>2.
T
n COMHOXUTenen
Ilpu cocraBieHNU alropuTMa BOCHOJb3yeMCs eOUHOHN (opmyJioii, B
KOTOPO¥ YMCJIO YMHOMKEHHUIl paBHO [IOKAa3aTeJI0 CTelleHn:

a”"=1-a-a...a
g—v_/

n yMHOMXeHU

Hauano

i

CnnCOoK fiJaHHbIX

i, n—uen
a, y —Betl




Hcnonaum atot anroputm s a =4 un = 3.

Ilaru ir Ilepemennsie YcaoBue
ajJropurma , Omepau a . y i |  i<=n |

‘Ml » Brona, n 4 3 - -

2 yi=1 4 3 1 -
- _E o —h_;= 1 4 3 1 1
_*_;1_ - i <=n 1 <=3 ([1a)
| 5 y y -a 4 4

6 i=i+1 2
7 | i<=n 2 <=3 (Tla)
B _8 ” | Y=y 3 16 2
| 9 i=i+1 3 16 3
_‘___1_9 B i<=n 3 <=3 (a)
11 | y=ya | 4 | 3 643 |
12 [ is=ivl 4 | 3 | o4 B

13 | i<=n 4 <=3 (Ia)

. IIpumep 20. s ucnoanurens PoOOT MUK/ ¢ U3BECTHBIM YKCJIOM IO~

BROPEHUIT pealu3yeTcs ¢ HOMOIILIO CJIeAyIoIeil KOHCTPYKITMU:

HI <YMCJIO NOBTOPEHUI> pasl
<TeJyio UMuKIa>
KL,
Tax, ecsiu npaBee Po6oTa He BCTPETUTCS HPENSITCTBUI, TO, BBIIIOJIHUB

HpI/IBeﬂéHHBIﬁ HUXe aJITOPUTM, OH IIepeMeCTUTCA Ha IATH KJIETOK BIIPpaBO
U 3aKpacHuT 9TU KJIETKH:

anr
Hay
HII 5 pas
BIPaBO; BaKpacuTb
KIJ,
KOH
IIpumep 21. B mexoropom Hacenémuom nyHkre N momoB. V3BecTHoO,

CKOJBKO JIOfle}l IPOXKUBaeT B KakaoM m3 gomoB. CocTaBUM aJIrOPUTM
IIOACYETA JKUTEeJIeH HAaCeJIEHHOrO IIyHKTAa.




OCHOBHbIE afITOPUTMUHECKNE KOHCTPYKLUMN |

Hcxopupie madHble (KOJHUYECTBO MXHUJBIOB) IMPEACTABUM C [IOMOIIBIO
JuHeHHOHN Tabauiibl A, comep:xkauieit N siemenToB: A[l] — KosmuecTBO
JKUIBIOB floMa 1, A[2] — KOJIMYeCTBO JKUJIBIOB foMa 2, ..., A[N] — Ko-
JINYECTBO KUAbIIOB JoMa N. B obmiem cayyae Afi] — KoauuecTBO KUJIb-
OB joMa i, IAe i IpuHuMaeTr Bce sHauenusi oT 1 go n (i =1,n). Pesyabrar
paboThI aIropuTMa 000O3HAYNM YEpes S.

I

/n,a[i], i=1,n /

o

s:=s+ali]
D

O3HakoMbTECb C MOAYyNeM ANA KOANEKTUBHOM paboTwl «Lnknnyeckne anro-
puTMbl ¢ napameTpom» (http://school-collection.edu.ru/). CoBmecTHO € ToBapm-
LLaMM NocTapanTecb COCTABUTL anropnTMbl A1 UMEIOWMXCA B MOAyne 3aaa.
MNpownavte TectuposaHne.

CAMOE INMABHOE

Jns1 danpcu J1r060T0 ANropUTMAa JOCTATOUHO TPEX OCHOBHBIX aJITOPHUT-
MHMYECKMX KOHCTPYKUUH (CTPYKTYD): clleJOBaHHs, BETBJIEHUH, IIOBTODE-
HUSA.

CaenoBanue — ajropurMuyecKasi KOHCTPYKIUS, oToOpaskaroIasa ec-
TeCTBEHHBI, [OCJIeNOBATEILHBIN MOPAMOK JAeiicTBuil. AJITOPUTMBI, B KO-




Fnaea 3. OcHOBLI anropuTMuUsauum

TOPBIX HCIOJIb3YETCHA TOJIBKO CTPYKTYPa «CJIeJOBaHME» , HA3LIBAIOTCH JIM-
HeHHBIMH.

BerBienne — anropurMuyeckas KOHCTPYKIMA, B KOTOPOH B 3aBUCHMOC-
TH OT pe3yJibTaTa IPOBEPKH YCJIOBUA (la UJIU HET) IPEeLyCMOTPEH BHIOOD Of-
HOM M3 ABYX IIOCJIELOBATEJbHOCTEN AeficTBUIl (BeTBEil). AJrOPUTMBI, B
OCHOBE KOTOPBIX JIEXKUT CTPYKTYpPa «BETBJIEHUE», HASHIBAIOT PA3BETBJLAIO-
LIVIMUCSH.

IloBrOopeHue — aiaropurTMuyecKas KOHCTPYKIIHUSA, IPEACTaBJISIONad
co00¥ MmOCJaen0BATCJLHOCTh MOEHCTBUM, BLINOJHSEMLIX MHOTOKPATHO.
AJTrOopuTMBI, CcoAepKalljie KOHCTPYKIIHMIO «IOBTOPEHME», HAa3BLIBAKOT
IUKJIAYECKUMM MK HuKjdamMu. IlocaenoBaTesbHOCThL NeHCTBHII, MHOTIO-
KPaTHO HOBTOPSIONIAsCA B IIPOIleCCe BLIMOJJHEHUS IIMKJA, Ha3bIBAETCs
TeJIOM HUKJA. B 3aBHUCHMOCTH OT CIIocoba Opranu3aliiu IOBTOPEeHUH pas-
JIMYAIOT TPU TUIIA IUKJIOB:

1) MUKJI ¢ 3aAAHHBIM YCJIOBUEM NPOAOJIKEHUA PAGOTHI;

2) LUKJI C 3aJaHHBIM YCJIOBMEM OKOHUYAHUSA PaboThI;

3) NUKJII C 33JaHHBIM YUCJIOM [TOBTOPEHUN.

Bonpocb  3apanng

1. Karwe aJropuTMbl Ha3BIBAIOTCSA JINHEHHBIMU?

2. IlpuBenuTe NpUMep JUHEHHOTO alropUTMa U3 IIOBCEAHEBHOM KU3-
HU.

3. 3anuuruTe JIWHEHHBIH aJITOPUTM, HUCIIOJHSAA KOTOpBIX PoboT Hapu-
CyeT Ha KJIeT4aTOM IoJie CJIeAYIOIINY y30p U BePHETCA B UCXOAHOE
TIOJIOMKEeHUe:

T T

4. Tlo anropurmy BoccTaHOBUTE POPMYJITY.
al:=1/x
az:=al/x
al3:=a2/x




10.
11.

12.

OCHOBHbI€ anNnropuTMnNHYECcKmne KOHCTPYKLNN

ad:=a3/x
y:r=al+az
y:i=y+a3
y:=y+t+ad

Kakoe 3HaueHUe MOJYYUT IIepeMeHHAasd Y IIOCcJie BEINOJHEeHuA Gpar-
MeHTa ajropurma?

x:=1

yi=2*x
yi=y+3
yi=y*x
yi=y+4
Yi=y*x
y:=y+5

BoccrasosuTe (hopmMysTy BEIYMCIEHVS I AJIA IIPOU3BOJBHOTO 3HaUe-
HUA X.

s 3aganHOro KostnuecTBa cyToK (tfh) Tpebyercs onpeneuTs Ko-
JanyecTBO YacosB (k), MuHyT (m) u cekyHZ (c).

WasBectHo, uro 1 Mmuiasa = 7 Bépct, 1 Bepcra = 500 cakewneii, 1 ca-
JKewb = 3 apmimnHa, 1 apumme = 28 groiimoB, 1 mgroiim = 25,4 M.
TTonbsysick 1ol MH(poOpMAaIMei, coCTaBbTe JHWHENHBIN aJrOpUTM
mepeBoa PAcCTOSAHUA X MUJb B KMJIOMETPHI.

HUcxonHoe narHoe — 1iejioe TPEX3HAYHOE YUCJI0 X. BuimonHEUTE N4
x = 125 caeqyroiui aJiroOpuTM.

a:=x div 100

b:=x mod 100 div 10

c:=x mod 10

s:=a+b+c

Yem siBJIsieTCs pe3yabTaT S 3TOTO ajaropurma?

Omnpenenure 3HAUEHHE [EJIOYUCIIEHHBIX EPEMEHHBIX X U Y Iocie
BBITIOJIHEHU S (pparmMeHTa ajJropurMa.

x:=336
y:=8

x:=x div y
y:=x mod y

Kakwue anropuT™el Ha3bIBAIOT PAa3BETBIIAIOIIMIMUCS ?

IlpuBeguTe npuMep pasBeTBIAIOIErOCS aJTrOPUTMa U3 NOBCeIHEB-
HOMH »KU3HU.

JomosiHuTe ajaropurMm us irpumepa 9 Tak, 4YToObI C €ro IIOMOIIBIO MOXK-
HO OBLJIO HAMTH HANOOJIBIIYIO U3 YeThIPEX BequuuH A, B, Cu D.




13.

14.

15.

16.

17.

18.

19.

20.

lnaea 3. OcHOBLI anropyuTMusaunm

COCTaBbTe aJITOPHUTM, C IIOMOIIBLIO KOTOPOT'O MOXKXHO OIIpeaeJiuTh, Cy-
IIECTBYET JIU TPEYTOJBbHUK C IJINMHAMU CTOPOH a, b, c.

CocTaBbTe AJITOPUTM, C IIOMOIIBIO KOTOPOI'0 MOXKHO OIIPENEIVTH,
ABJIAETCA JIM TPEYTroOJbHUK C 3aJaHHBIMHK JJIUMHAMH CTOPOH a, b, ¢
PABHOCTOPOHHHM.

CocTaBbTe aJTOPUTM BO3BeAEeHUs YETHOIO UMCJja B KBaapar, a He-
YETHOro — B KYO.

Kakasn 3amaua pemraercd ¢ IOMOIIBIO CJIeAYIOLIEero aJII‘OpI/ITMa?

3anmuiuuTe aJrOpUTM ONpeAeJeHN KOJINUeCTBA YETHBIX YKCEJ cpe-
OU 3aIaHHBIX TIeNbiX uncesn A, Bu C.

3anuinuTe aJTOPUTM ONpeJeeHus IPUHAAIEeXKHOCTH TOUKU X OT-
pesky [A; B] (mpumep 8) ¢ UCIOJIB30BAHNEM KOMOWHAIIUY U3 ABYX
BETBJICHMNIA.

3anuinure ajJrOPUTM IIPABOIMCAHUA IPUCTABOK, HAUMHAIOIIIUXCA C
OYKBBI «3» («C»).

WNaBecTHO, uTo 31 stuBapst 2011 roga npuxoguTCA Ha MOHEAEIbBHUK.
Kakue sHaueHusa KOJKHBI ObITH IPUCBOEHBI JUTEPHOI ITepeMeHHOM
Y B ajaropuTMe, ONIpeAeJsAIoONeM AeHb HeJeJlu AJs JI0OOro 4duciia
(chislo) suBaps 2011 roxa?

chislo:= chislo mod 7

ecan chislo=3 7o y:=".."
ecim chislo=4 1o y:="'.."
ecimm chislo=5 1o y:="'.."



21.

22,

23.

24.

25.

26.
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28.
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ecim chislo=6 To y:="'.."
ecym chislo=0 1o y:="'."
ecym chislo=1 To y:="'.."
eci  chislo=2 710 y:="'.."

Haubl ABe TOUKM Ha IJiockocTtu. Onpegeiute, Kakas U3 HUX HaXO-
OUTCA OJIMYKe K HavaJly KOOPANHAT.

OnpegenuTe, €CTh Jiu cpeau HuMP 3aJaHHOIO 11eJI0r0 TPEX3HAYHOTIO
YucJia OQUHAKOBBIE.

ITpuBeauTe MpuUMep MUKJIUUYESCKOr0 aJIFTOPUTMA:

a) U3 [IOBCEHEBHOM KU3HI;

0) 13 JINTEePaTyPHOIO IIPOU3BEICHI;

B) U3 JIIOOOI TpeAMeTHOH 061acTH, N3yYyaeMoil B IIIKOJIE.

Hanumure anropurm, noa ymnpasiaeHueM KoToporo Po6oT ob6oHaET
IPAMOYTOJIBHYIO 00JIaCTh, OOHECEHHYIO CTEHOI, 10 IepuMeTpy U 3a-
KpAacHUT yIJIOBbIE KJIeTKH. PasMeprl 061acTy HEN3BECTHHI.

3armnac peIOBI B IPyAy OLleHEH B A TOHH. EsKeronuniil npupocTt peiObl
cocraBaseT 15% . Exxeromgusiii niaud oryioBa — B ToHH. HavuMeHb-
mui 3anac peibbl cocraasger C TouH. (3amnac HuxKe C TOHH yXKe He
BOoccTaHaBJuBaercsi.) CocraBbTe GJIOK-CXEeMYy aJIPOPUTMAa AJs IOM-
CuU€Ta KOJMYeCTBa JIET, B TeUeHHe KOTOPBIX MOXKHO BBLIAEPIKUBATH
3aJlaHHBLINA MJIaH.

Hana mocnaegosarenbHocts 5, 9, 13, 17, ... . CocraBbTe GJI0K-CXeMY
aJIropuTMa JAJis MoACYETa YHC/Ia cJIaraeMblX, CyMMa KOTOPLIX pPaBHA
324.

CocraBbTe aJrOPUTM JJIST OIIPEAEJIeHUS KOJIMYEeCTBa IIU(p B 3alIKUCH
ITPOM3BOJIBHOI'O HATYPAJBHOI'O YUCJIA.

Cymma 10 000 py6seit mosioskeHa B cOeperaTesibHbIHI OaHK, IIPHU
3TOM IIPUPOCT cocTaBisieT 5% romosbix. CocraBpTe aJITOPUTM, OIIpe-
OeJISTIONNH, yepe3 KaKoil MPOMEXKYTOK BPEMEHU NepBOHAUaJbHASA
CyMMa YBEeJIMUUTCSA B /IBa pasa.

QA

Q
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34.

Mnaea 3. OCHOBLI anropuTrmMmmusaymumn

OnHOKJIeTOYHasA aMéba KaxkIble TPU dYaca JeJuTcs Ha 2 KJIETKH.
CocTaBbTe aIrOpuUTM BLIYKMCICHUS BPEeMEHHU, yepe3 KoTopoe OymeT
X améo.

OupenesiiTe 3HAYEHUS [EPEMEHHBLIX 71 U M IIOCJ€ BBIIIOJIHEHUS
(¢parMeHTa aITOPUTMA.

Hauano

33
i

I
—t 3 3
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CocraBbTe aJIrOPUTM HAXOXKIEHUSA IPOU3BEACHUS 2 ABYX HATYPAJIb-
HBIX YHCeJI X U iy 6e3 NCIOJIb30BaHUA ONePaIiuy YMHOMKEHUA.

Hacenenue ropoga H yeenuuuBaetrcsa Ha 5% exeroaHo. B Texkyiiem
rony oHo coctaBisieT 40 000 uenosek. CocTaBbTe GJOK-CXEMY aJITO-
PUTMa BBEIYMCJIEHUS IIPEANOIaraeMoOy YHCIEHHOCTU HACEJEHUSA I'o-
poza depes 3 roga. CocTtaBbTe TAOIUIY 3HAUEHUIT IEPEMEHHBIX, 3a-
JeMCTBOBAaHHBIX B aJITOPUTME.

Kaxxpas 6akTtepus geuTcs Ha aABe B TeueHue 1| MUHYTHI. B HaUab-
HBIII MOMEHT umeeTcsi ogqHa 6aktepusa. CocraBbTe OJIOK-CXEMY ajiro-
puTMa BhIUUCJIEHUA KoJndyecTBa OakTepuii uepesd 10 munyT. Ucoog-
HUTE aJITOPUTM, (PUKCUPYSA KaKIbIH €ro mar B Tabiuile 3HAaUeHUH
epeMeHHEbIX .

O0bsiBJIeH HAOOpP B HIKOJBHYIO 6acKeTOOIBHYIO KOMaHAy. V3BecTeH
pocCT Kaaoro u3 N y4eHUKOB, JKeJIaloLuX MONacTb B 3Ty KOMaHLY.
CocTaBbTe aJrOPUTM HOACYETA KOJIMYECTBA IPETEHJEHTOB, UMEI0-
IUX IIAHC [TOIIaCTh B KOMaHIY, €CJH POCT UIPOKA KOMAaHALI OJIKEeH
O6bITE He MeHee 170 cm.
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§ 3.5

KoHcTpyupoBaHue anropurMoB

KiaroueBsre cioBa:
* IOCJeAOBaTeJbHOE IOCTPOEHUE aJIrOPUTMA
® BCIIOMOTaTEJILHBIN aJIrOPUTM
e (hopMasbHBIE TAPAMETPbI
e (harkTHUECKUE HapaMeTphl
® DEKYPCUBHBIN aJTOPUTM

3.5.1. NocneposarenbHOe NOCTPOEHUE anropmTrMma

Cy11iecTBYIOT pa3inuyHblE METOAbl KOHCTPYUPOBaHus (paspaboTKu, I10-
CTPOEHH) aJIrOpUTMOB. MBI MO3HAKOMUMCS C OSZHUM M3 HUX — METOJ0OM
[IOCJIeIOBATEJILHOTO IIOoCTpOoeHus: (yToOUuHeHus) ajJropurmMa. MHaue oH Ha-
3BIBAETCA METOHAOM Da3pabOTKN «CBepXy BHM3», HUCXOXAIUM METOIOM
WJIY METOJLOM MOLIATr0OBOM JeTa u3aluu.

ITponecc mocoemoBaTeILHOTO MOCTPOEHUST AJINOPUTMA BBITJIAOUT CJi€e-
AYIOIM o0pa3oM.

Ha mepBomMm 1m1are Mmbl cunTaeM, 4YTO epel HAMU COBEPIINEeHHBIA HCIIOJI-
HUTEJb, KOTOPBLIN «BCE 3HAET U Bcé yMmeeT». [10aTOMy LOCTAaTOYHO OIlpene-
JIUTH UCXOIHbIE JaHHBIE U PE3YJIbTATHI AJITOPUTMA, & CAM aJITOPUTM IPes-
CTaBUTHb B BUuue €J1HOI'0 npeanvucaHusAa - IIOCTaAaHOBKH 3aavdH
(puc. 3.13).

Ecnu ucronuuTe b He 00y4eH MCIOJHATL 3aJaHHOe MpeaIucaHie, TO
HeoOXOAUMO NPEeJCTaBUTH ITO MPEANVICAHNE B BHJE COBOKYITHOCTU Oojee
IPOCTHIX Mpeanucanuu (KomaHn). st aToro:

e 3ajnayy pas3buBarOT Ha HECKOJILKO YacTell, KakJasd U3 KOTOPBIX IMPOoIIe

BCell 3amaun;

e pelleHUe KaXKI0H YacTu 3aaadu (GOpMyJIHUPYIOT B OTAEJIBHOM KOMaHAe,

KOTOpas TaK)Ke MOXKET BBIXOAUTD 38 PAMKU CUCTEMbI KOMaH/T UCHOJIHU -

TeJIs;




Fnaea 3. OcHOBbI anropuTMHU3auum

Havano
UcxopHble
NaHHble

MoctaHoBka
3anauu

Puc. 3.13. JInHeHbIN aJropuTM, ABJIAIOLIANACA Pe3yJbTaTOM IIEPBOrO 3Tana jJe-
TaJIU3alMy 387849

* IIPY HaAJUYUU B ajJrOPUTMe IIPEAIIMCAHUY, BBIXOAAIIUX 3a Npesesibl
BO3MOXKHOCTEM UCHOJTHUTEJIA, TaKWe IPeIIINCaHNs BHOBb IIPEJICTaBJIS-
IOTCA B BU/JIe COBOKYITHOCTH eIll€ 0oJjiee MPOCThIX NpeNNCaHun.
ITponecc npomosxaeTcs: o TexX MOpP, [IOKA BCE IPENNUCAaHUs He OyayT
IIOHATHBI UCIIOJHUTEIIO.

O6BbennHASsT TIOJIYYEeHHbIEe NPEAINCAHNS B €IWHYIO COBOKYIIHOCTH BBI-
IOJIHSIEMBIX B OIIPEESIEHHOH IOCJIeAOBATEJILHOCTH KOMAaH], IOJydYaeM
TpeOyeMBIil aJITOPUTM PEIIeHUs NCXOMAHOMN 3a4aun.

3.5.2. Pazpabortka anropurma MetToioM
nocnenoBaTenbHOro yrouHeHus ans ucnonuurens PoGort

H3BecTHO, uTOo PO6OT HAXOAUTCA I'Zle-TO B TOPU3OHTATIBLHOM KODPHIODE.
Hu onHa 13 KJIETOK KOPHIOpa He 3aKpalleHa.

O Y Y '
| Y
00

CocTaBuM aJIropuTM, IOJ yIpaBieHueM Koroporo Pobor 3akpacur Bce
KJIETKM 3TOr0 KOPHUAOPa ¥ BEPHETCA B HCXOLHOE II0JIOKEHNE.

| - -

Y

IlpeacraBum mad feiicTBuit Po6GoTa ClEAYOINIMME YKDPYITHEHHBIMU
maramMmy (MOZYJIAMH):




KoHcTpympoBaHne anropuTtmMmos

Hauano

1. 3akpacka BCex K1eTOK KOpuaopa NesBee NCXoAHon

v

2. BoaspalueHne B uCXoaHOE NONOXKEHNEe

<=

3. 3akpacka Bcex KeTok Kopuaopa npasee UCXOAHOM

¢

4, BoaspaulieHune B NcxonHoe nonoxeHne

=

5. Bakpacka ncxoaHOM KNeTKn

KoHey

Hetanusupyem KaKAbIH U3 IATH MOJYJIEH.
1. YToObI 3aKpacHTh BCe KJIETKH KOpuaopa, Haxoasaecs Jesee Pobo-
Ta, npukakem Po6oTy miarayTh BJIeBO 1 BHINOJIHUTE NUKJI-IIOKA:

BJIIEBRO
HI] IIOKa CBEpPXY CTEHa M CHU3Y CTeHa
3aKpacuTbk,; RBJIEEBO
KL
Ilox ynpaBiaeHueM 3Toro ajroputma PoboT 3aKpacuT Bce KJIETKH KO-

pujopa, HaxoAINNecs JIeBee OT HETr0, ¥ OKaKeTCA Ha KJIeTKe PAJOM C Je-
BOIi rpaHuIell Kopuaopa.

I
*] I
|
2. Komanpnoii snipaso Bepuém Pobora B Kopuznop. Haia 3anaua — Bep-
HyTb PoboTa B MCXOHYIO TOUKY. JTa TOUKA MMeeT eJUHCTBEHHBIN 0TI~
YNTEeJbHBINA NPUBHAK — OHA He 3aKpauleHa. [loaTomMy nmoka saHmMaeMmasi

PobBorom wJaeTKa okasbIBaeTCs 3aKpallleHHOUN, OyaeM IepeMeliaTh ero
BIIPaBO.
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BIIPaABO
HIl [OKa KJeTKa 3akKpalleHa
BIIPABRO
KO

ITon ynmpasnenuem storo anropurma PoGoT okakeTcs B HCXOOHOH
KJIETKE.

3. BblLIOJIHYMB KOMaHAY ENpaso, PoGOT MPOUIET UCXOAHYIO KJIETKY U
3aiMET KJIETKY mpasee McxomHou. Telrepb MOMKHO 3aKpalllMBaTh KJETKH
Kopuaopa, pacloJIoyKeHHEBIE ITpaBee MCXOAHOM.

BIIPAEO
HIl [IOKa CEepXy CTeHa M CHU3Y CTeHa
3aKpacuTb; BIIPABO
KL

1
| | *
L !

4. Tak KaK, BLITTOJTHUB OpeabIAYINUII aaropuTm, PoboT okasaJjicsa mpa-
Bee KOpW/0pa, KOMaHI0i BjieBC BEPHEM ero B Kopuzop. BosBpaillenue B
HCXOJHYIO TOUKY 00ecreunBaeTCa aJIropuTMOM:

BIIEBO
HIl MOKa KJIeTKa BaxpaleHa
BJIEBO '
K,
1 .
r_' *
— _

5. Ilo xoman e 3akpacuTs POGOT 3aKpalnyBaeT UCXOLHYIO TOUKY.
[TonHOCTBHIO mpOrpamMma ynpaByeHns Po60TOM BBHITJIANUT TAK:

anr
Hadg
BJIEBO
HIl IIOKAa CRBepXy CTeHa M CHU3Y CTeHa
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3aKPaCUTh; BIIEBO
K1
BMpaBo
HII IOKa KJIeTKa 3aKpalleHa
BIIPABO
KI3
BIIPaBoO
HI] NOKa CBEpPXYy CTEHa M CHU3Y CTeHa
3aKpacuUThL; BIPABO
KIg
BJIEBO
HI MOKa KJIeTKa 3akpalleHa
BJIEBO
KIo
3aKpacuTb
KOH

3.5.3. BcnomorarenbHbie anropuTmbi

ITpu mocTpoeHUU HOBHIX aJITOPUTMOB HEPEAKO BO3HUKAIOT CUTYaIlWH,
KOT/la B pasHBIX MeCTax aJrOpUTMa HEOOXOAVMO BBIIIOJIHEHWE OJHOW M
TOH K€ MOCJIeI0BATeJLHOCTH [IaroB oOpaboTKM HaHHBIX. LI Tako# 1o-
CJIeOBATEJBLHOCTH IIAaroB CO3JAIOT OTIEJBHBIN aJIropuTM, HasbiBaeMbi il
BCIIOMOraTe/IbHbIM. B KauecTBe BcmoMoraTeJIbHBIX MOI'YT HCIOJB30BAT -
Cf aJITOPUTMBI, PaHee pa3paboTaHHbIE IJIA PellleHnd APYTruX 3a1ad.

BcrnomorarersbHbi anroputM — anropuTM, LESTMKOM UCTONb3yeMblil B CO-

CTaBe ApYyroro anroputma.

IIpu npencraBiIeHUN aJITOPUTMOB C IOMOIIBIO OJIOK-CXeM A8 0003Ha-
YeHUsI KOMaH/[bl BbI3OBA BCIIOMOTaTEJIbHOI'O aJITOPHUTMa MCIIOJIb3yCTCHA
OJIOK «IpenonpenesIéHHbIN ITporece» (puc. 3.14), BHyTpu KOTOPOI'o 3aNu-
CbIBaeTCsI Ha3BaHHe (I/IMH) BCIIOMOraTeJIbHOTO aJropurma, Irocjyie KoOTopo-
ro B CKOOKaX ITePEeYHCISAIOTCS ITapaMeTpbl — BXO/Hble JaHHble U Pe3yJib-
TaThbl.

I

Puc. 3.14. Biiok «npegonpeaeiéHHbINA IPOIece »
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BenomoraTenbHBIN alropuTM AejaeT CTPYKTYPY ajroputma 0oJiee mo-
HATHOM.

Ilpumep 1. ITocTpoum aaropuT™M BEIYKUCJIEHUS CTEeIIeHN I = a*, The X —
1eJioe yuco, a = 0.

Ilo OIIpeeJIEHUIO CTEeII€HU C LI€JIbIM ITIOKa3aTeJIeM:

a®=1,a=0;

a*=1/a", a#0,neN. 1 1Y
Vicxopst 13 onpefeneHns U yuUTHIBAs, UTO — :(—J , MOXXHO 3amu-
carb: a a
1nopux =0,

y=<a” npux>0,
(l)—x npu x< 0.
a

Panee MBI y2xe paccMaTpuBaiu aJrOpuTM BO3BEJIEHUSI IIPOU3BOJIBHOTO
BELECTBEHHOIO YMcjia B HAaTypaabHyIo creneHsb (§ 3.4, npumep 19). O6o-
3HA4YUM 3TOT aJITOPUTM St(a, n, ) ¥ BOCHOJIb3yeMCsA M B KaueCTBe BCIIO-
MOraTeJIbHOI'O aJIropuTMa. PellleHre 3ajayy BbIUYUCJIEHUS CTeNeHHu
y = a*, rge x — 1eJoe uucio, a # 0, npegcraBum GJIOK-CXEeMOIL:

st(a, X, y) St(1/as =X, Y)
T - |
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ATOT aJITOPUTM SIBJIAETCH OCHOBHLIM 10 OTHOILIEHUIO K BHI3LIBAEMOMY B
HEM BCIIOMOraTeJIbHOMY aJIFTOPUTMY.

HanomuumM, uTo mapamMerpaMy HCIIOJIB3YeMOI'O BCIIOMOTaTeJIFHOTO ajl- 0
ropuTMa OBLIIN BEJIMYMHEI 4, N, Y. ITO (hopMaIbHbIE MapaMeTpPhl, OHU KC-
TIOJIB3YIOTCS PU ONMCAHHUU anropurMa. Ilpu KOHKpeTHOM OOpalleHu! K
BCIIOMOraTeJIbHOMY aJITOPUTMY (opMaJibHbIe IIapaMeTpPbl 3aMEHSAITCH
daxKTHUECKMMHU MapaMeTpaMH, T. €. UMeHHO TeMHU BeJIMYUHAMM, [4JIs KO-
TOPBIX OYZEeT UCIIOJTHEeH BCIIOMOTaTeNIbHBIN anroputM. Tumnel, KoJIu4eCcTBO
¥ NOPSAOK CiefOoBaHUsSA (hOPMaJbHBIX M (haKTUUYECKUX IIapaMeTpPOB JOJI-
SKHBI COBITQATh.

Komanna BBIZ0Ba BCIOMOTaTeJILHOIO AJITOPUTMa HCIIOJTHIAETCS CJery-
oM o6pasom (puc. 3.15):

1) hopmanbpHBIE BXOJHbIE JaHHBIE BCIIOMOTATEeIBHOI'O aJIrOPUTMa 3aMe-

HAIOTCS 3HAUEHUAMHU (PaKTUYECKUX BXOAHBIX JAHHBIX, YKa3aHHBIX
B KOMaH/ie BbI30BAa BCIIOMOT'aTeJILHOIO aJITOPUTMA;

2) pJis 3afaHHBIX BXOJHBIX JAAHHBIX HCIOJHSAKOTCS KOMaHIBI BCIIOMO-

raTeJIbHOI'O aJITOPUTMA;

3) nmonyyeHHbIe pe3yJIbTAThI IPHUCBAUBAIOTCA IePEMEeHHBIM C MMEeHaMU

(dpaKTUUYECKUX Pe3yJIbTaTOB;

4) ocyILIeCcTBISAETCS IePeXok K ciaeayolneil KoMaHae OCHOBHOI'O aJiro-

putMa.

OCHOBHOW anropuTm

|

Mma BCcnomMmorarenbHoro
anropuTma (Cnncok
dakTnyeckmux napameTpos)

BcrnomorarensHblii anropntm

DopmansbHbIe apryMeHTb!
dopmanbHbie pesynbrarb

]

Puc. 3.15. Cxema BbIIIOJIHEHUA KOMaH bl BBI30Ba BCIIOMOT'aTEJIbHOT'O aJIrOPUTMa

AnroputMm, B KOTOPOM MNPSMO UM KOCBEHHO COAEPXUTCSH CCbIJIKa HAa HEro Xe 0
Kak Ha BCNOMOraTeNbHbI anropmuTM, Ha3biBalOT PEKYPCUBHbIM.

S e . S T - A SUEERE.
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PaccMoTpyM HECKOJIBKO MPUMEPOB PEKYPCHUBHBIX aJITOPUTMOB.

IIpumep 2. AJropuUTM BBEIYUCIEHUSI CTENEHU C HATYpPaJIbHBIM ITOKa3a-
TeJeM n AJIs JII0O0ro BeIlleCTBEHHOTO YHCJIa ¢ MOYKHO IIPEeJCTaBUTh B BUJIC
PEKYPCHUBHOI'O.

|

st(a,n-1,y)

y.=axy

% IIpumep 3. PexypcUBHBII aJropuTM IMOJIOXKEH B OCHOBY 3()dEeKTUBHO-
I'0 PEIeHUs TOJIOBOJIOMKN « XaHOMCKAas OatIHs» .

w MHTepakTtmBHas urpa «HanoiSetup» (http://files.school-collection. edu.ru/)
MOMOXET BaM BCNOMHUTb YC/IOBUE U aNrOPUTM PELLEHUSI FOSTI0OBOSTOMKM.

IIpumep 4. PaccMoTpuM airopuTM IOCTPOEHHST FeOMETPUIECKOH (-
rypbi, KoTopas HasbiBaeTcs cuexkuakoit Koxa. IIlar mpoueayphbl moctpoe-
HUS COCTOUT B 3aMe€HEe CpeJHel TpeTH KaK/Ioro U3 UMeKITUXCA OTPe3KOB
OBYMS HOBBIMU TOM JKe JJIMHBI, KaK IIOKa3aHO Ha PUCYHKE.
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Y

Hauanbaoe cocTtosirue Ilepsriii mar  Bropoii mar Tperuii mar

C raabiM miarom (urypa CTaHOBUTCA BCE mpuuyiuBee. I'panuma
cHeXXHHKHU Koxa — moJsroyxeHue KpuBOM mocJie BHIOJIHEHNsT 6eCKOHEYHO-
ro 4ucJa I1aros.

MonpoOGyiite nogcymTaTb, CKONbKO PEDEP B rpaHuue CHeXmnHkM Koxa nocne
4eTBEPTOro wara; nocsie NAToro wara.

CAMOE INTABHOE

OpuH 13 OCHOBHBIX METOAOB KOHCTPYUPOBAHUA aJTOPUTMOB — METOL
IOCJIeJOBATEJBLHOr0 NMOCTPOEHHUs aJjiropurMa. Ero cyTh COCTOUT B TOM,
YTO: NCXOAHAaA 3aavua pasduBaeTCs HA HECKOJIbKO YacTeil, KaKaast u3 Ko-
TOPBIX IIPOIIle BCell 3a1aum, U pelIeHre Kaxxa0i yactu GhopMyJupyeTcs B
OTZeJIbHOM KOMaH/ie; €CJIU NOJYyYaloTCA KOMaH Ibl, BLIXOASIIIINE 3a IIpeje-
JIbl BO3MOXXHOCTEH MCIIOJHUTEJNSI, TO OHU IPEJCTABJAITCA B BUJE COBO-
KYIIHOCTH eI1lé 0oJiee IpoCThIX npeanucanuii. Ilpoiiecc mpogosxkaeTes 0o
TeX IIOP, IOKAa BCe ITPEAITUCAHUS He OYAYT IMOHATHBI UCTIOJTHUTEJIIO.

BenomorarensHbIi anropuTM — aJarOpPUTM, [EJIUKOM HCIIOJIb3YEeMbIit
B COCTaBe APYyToro ajiropuTMa.

AJIFOpI/ITM, B KOTOPOM IIPAMO HMJIM KOCBEHHO COLEPHUTCH CCbLIIKa Ha
HEro ’Ke KaK Ha BCIIOMOTaTeJbHbIHA aJJropuTM, Ha3bIBAlOT PEKYPCHUBHBIM.

Bonpocs! u 3agaHna

1. IToueMy mpu pelIeHUU CJIOKHOM 3aZauyy 3aTPYAHUTENBHO Cpasy
KOHKDPETH3UPOBATH BCe HEOOXOANMbIe neficTBuUs?

2. B uém sakJIIOUaeTCS METO/I IOCJIE[OBATEIbHOIO YTOYHEHUS IPU 110~
CTPOE€HUH ajropurma?

3. Kakas cBsasb MeXAYy MEeTOAOM I10CJIeOBaATEJILHOIO ITIOCTPOCHU A aJi-
ropuTMa ¥ TaKMMHU IIpoueccaMM, KakK HallMCaHHue COYUMHEHHUsA HUJIN
IIOATOTOBKA K MHOI'OJHEBHOMY TYPHCTHUYECKOMY HOXOILY?




4.
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WNaBecren poct Kaxgoro us N yuenuxkos 9A kjacca u M yYeHHKOB
9B knacca. Onuuinre YKPpYOIHEHHBIMU OJIOKaMH aJrOPUTM CpaBHe-
HUSA CPEJHET0 POCTa YYEHUKOB 9TUX KJIACCOB.

B psany us gecsitu KiteTox mpasee Po6oTa HEKOTODBIE KJIETKH 3aKpa-
mressl. Ilocienusasa saKkpallleHHas KJIETKa MOYKET IPUMBIKATh K CTe-
He. CocTaBbTe aJITOPUTM, KOTOPBIHM 3aKpalluBaeT KJIETKU BbINIE U
HIDKe KajKaoi sakparienHoit Kierku. [IpoBepbTe paboTy ajropur-
Ma B CJIEAYIOIUX CIyuasax:

10.

I[Jlﬂ YEero HyXHBI BCIIOMOraTeJIbHbIe aJII‘OpI/I'I‘MbI?

OnuninTe Nporecc BhIIIOJHEHUA KOMaH/ bl BbI30Ba BCIIOMOT'aTeJILHO-
IO aJITOPUTMAa B OCHOBHOM &JITOPHUTMeE.

CranKuBaJUCh JIK BbI ¢ ujeeil (hopMaJbHBIX U (PaKTUUECKUX Iapa-
MeTpOB NpM udyuyeHHu MarematTuku u Qpuauru? IIpusenure npu-
mep.

Kakwue anropurMmbl HasbiBalOT peKypcuBubiMu? IIpuBeaure npumep
peKypCcUU U3 XKUBHU.

CocTaBbTe aJITOPUTMBI, [0 YIIPaBJIeHeM KoTOpuix PoGoT 3akpacur
yKasaHHbIe KJIETKH.

a) 6) 8)



Aﬂl’OpMTMbI yrnpasneHus

§3.6

Anroputmsl ynpasrneHus

Kuarouesrple caoBa:
e ympaBJieHHe
e AJrOPUTM YIPABICHUS
e oOpaTHas CBA3b

3.6.1. Ynpasneunune

YnpasneHmne — 370 NPOLECC LEeneHanpaBneHHOro BO34enNcTens Ha OObeKT;
OCYLLECTBASETCA AN OpraHnsaumn QyHKUMOHMPOBaHUA obObekTa no 3agaH-
HOW Nporpamme.

B cepenviHe NpoLwnoro Bexka BblAAIWMNCHA aMepPUKaHCKUMi
y4€HbIh HopOepT BuHep (1894—1964), ndyyaBluni pasnuy-
Hble TexHu4Yeckue un Bunonoruyeckve CUCTEMbl, yCTaHOBWUII,
YTO ynpasfieHVe B HUX ocyluecTBnseTcs no obuien cxeme.
BuHep cuymTaeTcss OCHOBOMONOXHUKOM Haykm 00 ynpasne-
HUN — KNOEepPHEeTUKMU.

YupaBiasieMbIM 00'b€KTOM (06'BEKTOM yIIPABJIEHHUA) MOYKET ObITH TEX-
HUYEeCKOe YCTPOUCTBO (Hampumep, aBTOMOOWIIL), OOUH UEJOBEK (HAIIPU-
Mep, YUYeHUK, COJLIAT) WIN KOJUIEKTUB (Hampumep, OpKecTp, paboTHUKU
OPENIPUATHA).

YupaBasiiomuM 00beKTOM (YyIIPABJIAIOLIEH CHCTEMOI) MOXKET OBITh
YeJIOBEK (Hampumep, HIoMEP, AUPUIKEP OpKecTpa, YUHUTEJIb, JUPEKTOD),
KOJLIEKTHB (HanmpuMep, IIPABUTEJHCTBO, [MApPJAMEHT), a MOXXeT OBbITh U
TeXHUUYEeCKOe yCTPOHCTBO (HAIIpHMEDP, aBTOMaTUUECKUI PEryjasTop, KOM-
nBIOTEP).
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MNocnepoBaTenbHOCTL KOMAHA NO ynpaBneHuio 06BLEKTOM, npmneBoaauUaAa K 3a-
paHee NoCTaBNeHHOW Lenu, Ha3blBaeTCca anropuTMmom ynpassieHuns.

Ilpocreiiiine ajJropuTMbl YIIPABJIEHUS MOI'YT COCTOSTH U3 OMHOU KO-
MaHAbLI WU I[IPeICTaBJISITL COOOY JUHEHHYIO TOCJeJOBaTEeJIHLHOCThL KO-
MaHz. Bosee cil0)KHBIE aJrOPUTMBI YIIPAaBJIEHUA COAEPIKaT BETBJIIEHUSA U
LM KJIbI.

3.6.2. O6parHas cBa3b

Huig yupasiaenuss HysxHa uH(poOpMAaius. Bo-mepBbIX, YIIPaBIISIOIIHEI
O0BbEKT JOJIPKEH MOJIYYUTh HHPOPMAIIUIO O TOM, YTO €EMY HYKHO, T. €. OH
JOJIKEeH 3HaTh I1eJIb CBOUX JeicTBUIl. BO-BTOPBIX, YIIPABIAIOINI O0BEKT
JOJIXKeH 3HaTh, KaK MOXKHO JIOCTHUYb IIOCTABJEHHOU Iesiu. BasKHO, UTO
uHOpPMAaINs O LeJHU U CIIoco0ax e€ JOCTHIKEHUA MO KHA ObITh N3BECTHA
YITpaBASIONeMY OO'BEKTY /10 HauaJsia [Tpolecca yrpaBJIeHnsI.

IIpumep 1. YnopaBieHue aBu)KeHHMeM aBToMaminH (00BEKT ympasJe-
HUS) Ha MepeKPECTKe C MOMOIIbI0 cBeTo(dopa (ynpaBiadmuil 00beKT).
B aToil curyanum ymnpasiisiioiiee BoadgeicTBue (JOPMUPYETCS B 3aBUCU-
MOCTHU OT 3aJIO}KEHHOU B YIIPABJIAIOINEM 00BbeKTe MCXOMHOU mH(pOpMAa-
. CBeTo(hOp He BOCIIPUHUMAET TEKYINYI0 MHMOPMAIIUIO O COCTOSTHUY
OBHIKEHHUSI Ha MEepPEeKPECTKE, OH He U3MeIlsIeT aJITOPUTM YIIPaBJeHHA OT
TOTO, YTO C KAKOM-TO CTOPOHBI CKOIIUJIOCHh OY€Hb MHOI'O MAIlINH B 06paso-
BaJach «IIpobKa».

OOpartHas CBsa3b — 3TO NPOLECC nepeaayn nudopmMaumm 0 COCToaHUN 06b-
eKTa ynpasfeHns B ynpasnsioLLyo CUCTEMY.

O6paTHasi cBA3b MO3BOJIIET KOPPEKTUPOBATH YIIPABJAIOIINE BO3AEH-
CTBUS YIPABJIAIOUIEH CHCTEMBI Ha 00BLEKT yIIPaBJIeHUS B 3aBUCUMOCTHU OT
cocTosTHUA 00'beKTa ynpaBieHusa. O6paTHasi cBA3b IIPeayCMOTPeHa B psale
ORITOBBIX MMPUOOPOB (HampUMep, YTIOr C TEPMOPEryJsiTOPOM, XOJIOAUJIb-
HHUK, KaCTPIOJIA-CKOPOBapKa), B JKMBbLIX OpraHmuaMax, B O0IIeCTBe.

N Ynpasnsiouiee
Ynpasnsiouwmii 06bekT — =1l  Q6BLEeKT ynpaBneHus
BO34elncTBue

O6paTtHan cBA3b

Puc. 3.16. Kubeprerrueckasi MOJenb yIIpaBI€HUS




Anropurtmbl ynpaeneHus

B macTosiIee BpeMsa OUEHL YACTO POJIb YIIPABJIAIOIIEH CHCTEMBI OTBO-
AUTCA KOMOBIOTEPY, B IaMATH KOTOPOIO 3aJI0XKeHa mporpaMMa ynpasJe-
HUA, IPeJyCMaTPUBAIOIad BCe BADUAHTHI HMH(POPMAIIUY, KOTOPbI€ MOTYT
OBITE MTOJIYUYEHbI 110 O6PaTHOM CBA3U.

ITpumep 2. Eciim BMecTo 06nIuHOTO cBeTOdOpa Ha HAOPOIKHOM Iepe-
KpécTKe OyZIeT YCTAHOBJIEH «UHTEJJIEKTYaJbHBINI» CBETO(POpP — BBICOKO-
TE€XHOJIOTUYHOE YCTPOHCTBO, OCHAIIEHHOE NATUNKAMU, (DMKCHUPYIOIINMU
CKODOCTH ABHUIKEHUA Ha JOPOTE U IIOTHOCTH TPAHCIIOPTHBIX IIOTOKOB, TO
yIpaBJeHUe OBUMKEHNEM CTaHeT 0oJiee PAIlMOHAJBbHBIM 3a CUET yUETa HH-
(hopmanuu, moctymnarwoine or o6beKTa yupasiesns (puc. 3.16).

CAMOE INMABHOE

YnpasieHue — IIPOIECC IeJIeHAIPABJIEHHOr0 BO34eicTBUA HAa OOBEKT;
OocyllecTBIAETCS AJsi opraHu3anuy GyHKIMOHUPOBAHNS OObeKTa II0 3a-
JaHHOU mporpaMme.

ITocnemoBaTenbHOCTD KOMAHZ IO YOPABIEHUIO OOBHEKTOM, IIPUBOAA-
mas K 3apaHee IMOCTABJIEHHOM I1eJiv, Ha3bIBAETCH AJIrOPMTMOM yIpaBJie-
HUSAL.

Bonpochbl u 3agaHusa

1. Yro Takoe yupasienue? IlpuBennTe mpuMepsbl YIPABISIOINX CHUC-
TeM U yUPAaBJIAEeMbIX UMU O0'LEKTOB.

2. Yto Taxoe anroputrm yrpasieHusi? IlpuBesure mpumeps! cHUTya-
Ouii, B KOTOPBIX HMEIOT MEeCTO JWHEHHEBIe, PasBETBJIAMOILIUECA U
IUKJINYeCKUe aJITOPUTMBbI.

3. Yro msyuaer HayKa KuOepHeTUuKa?

4. Kakasa nadopmanus Hy»KHa 4J1a yupaBiaenua? IlpuBesnte npumep.
5. YTo TaKoe obpaTHAas CBA3L?
6

. Onuinure KH6EPHETHIECKYIO MOAE]b YIIPABI€HUA.

6 MHudbopmaruka. 9 kn. Y. |

[
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Q TecToBble 3aaaHNsA AN CAMOKOHTPONSA

1. AJIropUTMOM MOKHO CUUTATH:
a) olMcaHue PeIlleHn s KBaAPaTHOIO YPaBHEHUA
0) pacnincaHNe YPOKOB B IIIKOJIE
B) TEXHUUECKU [TaCTIOPT aBTOMOOUIA
') CIIUCOK KJIacca B JKypHAaJe

2. Kax HaspiBaeTcsi CBOMCTBO aJITOPUTMA, O3HAUAIOIIEE, YTO MAaHHLIN
aJITOPUTM IIPMMEHUM K PEMIeHUI0 1eJIoT0 KJjiacea 3agau?

a) HOHATHOCTDH

0) onpeaeIéHHOCTE
B) Pe€3yJIbTATUBHOCTDb
T') MacCOBOCThb

3. Kax HazwsiBaeTcs CBOMCTBO aJirOpUTMa, O3HAUAIO[ee, YTO OH BCEraa
MPUBOAUT K PE3yJIbTATy UYepe3 KOHEUHOe, BO3BMOXMKHO, OUeHb 6OJb-
[I0e, YUCJIO Iaros?

a) AMCKPETHOCTDH

0) TOHATHOCTHL

B) pe3yJILTATUBHOCTL
r') MacCOBOCThH

4. Kak Ha3bIBaeTcsA CBOMCTBO aJIrOPUTMa, O3HAUalollee, YTO OH 3aJaH C
IOMOIIIBIO TAKUX UPEANUCAHU, KOTOPbIE UCIIOJHUTEb MOXKET BOC-
IPUHUMATEL ¥ IO KOTOPBIM MOYKET BBINIOJIHATE TpebyeMbie AedcTBUA?

a) IUCKPETHOCTh
0) IOHATHOCTH

B) OIIpeeIEHHOCTEL
I') MACCOBOCTH




TeCTOBbKBSanaHV“Lﬂﬂﬂ(HMWOKOHTpOﬂﬂ

5. Kax HasbIBaeTcsi CBOIICTBO ajirOPUTMA, O3HAUAIOIlee, UTO HOYTH pe-
[IeHNd 3a/la4yy pas3/iesIéH Ha OTHeJIbHBIE maru?

a) IVCKPEeTHOCThb

0) onpeieIEHHOCTD
B) Pe3yJILTATUBHOCTH
I') MaccoBOCTb

6. Kax HaswIBaeTcs CBOMCTBO aJITOPHUTMAa, O3HAUAIOIIEe, YTO MIYTh pe-
MIeHHUsa 3agaun onpe}xe.néH BITOJIHE OOJHO3HA4YHO, Ha Jro00M mIare He
JONYCKAaITCA HUKAKMe JBYCMBICJIEHHOCTU 1 HEIOMOJIBKM ?

a) AUCKPETHOCTH

0) MOHATHOCTH

B) OIpeieJIEHHOCTD
I') pe3yJIbLTATUBHOCTD

7. Ucnoauurenio Yepenamnike OblJI LaH [JS UCHOJHEHUS CJICLYIOIUAIA 0
aJITOPpUTM:

HNoeTopm 10 [Bnepen 10 Hanpaso 72]

Kakas ¢purypa nossBuTcst Ha sKpaHe?

a) He3aMKHYTas JIoMaHas JINHUS

0) MpaBUJIbHBII JECATUYTOJbHUK

B) hurypa, BHyTpeHHHe YIJIbl KOTOPOii paBHBI 72°
I') IPaBUJbHBIN NATHYTOJbBHUK

8. Hcnoauurtens PoGOT nepeaBUraeTCsi M0 KJIETUATOMY IIOJIIO, BBITIOJI- O

HAA KOMaHJIbl, KOTOPHIM IPHUCBOEHBI HOMepa: 1 — Ha KJIeTKY BBEpDX,
2 — Ha KJIETKY BHU3, 3 — HAa KJIETKY BIIPaBo, 4 — HA KJIETKY BJIEBO.
Mesxay coceJHUMY KJIETKAMHU II0JIA MOT'YT CTOATH CTeHbl. Eciiu ipu
BBIDOJJHEHUM OouepegHoro mmara Po6oT cTajJKHUBaeTcs CO CTEHOU, TO
OH paspymaercs. B peayjbrare BBINIOJHEHHS [IPOrpPaMMBbl
3242332411 Pobor ycnemniso mporren u3 Touku A B Touky b. Ka-
KYIO IIPOrpamMmy HeOOXOAMMO BBIIIOJHUTE, YTOOBI BEPHYTHCS U3 TOY-
Ku B B TOUKy A 110 KpaTruaiillleMy IYTH U He IIOABEPTrHYTHCA PUCKY
paspymesHuns?

a)dl

6) 4131441322
B) 2231441314
r) 241314

n) 14




V)
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9.

10.

11.

12.

13.

Cucrema KOMaH] HCIIOJHUTENSI BbIYMCIUTENH COCTOUT U3 IBYX KO-
MaH[J, KOTOPDBEIM IIPDMCBOEHBI HOMeEpPa:

1 —BblHTM 2

2 — YyMHOXb Ha 3.

IlepBas 13 HUX yMEHbIIIAET YHCJIO Ha 2, BTOPAsA YBEJIMUUBAET YUCJIIO
B 3 pasa. [Ipu 3amucu ajropuTMoOB AJIA KPATKOCTH YKAa3bIBAIOTCA
JIUIIb HOMEpa KOMaHI. SalHnIlINTe ajJiIlOPUTM, COAepsKamiuil He 60-
Jlee IATYU KOMaH[, C HIOMOIILIO KOTOpOoro u3 uuciaa 11 6yzer moyue-
HO umcJio 13.

Orser:

HexoTophiii airOPUTM CTPOUT LEIIOUYKM CUMBOJIOB CJIEAYIOUIUM 00-
pasom:

e IepBasd LEIIOYKa COCTOUT M3 OSHOI'0 CUMBOJIa — HMUQPHI 1;

® B HAYAJIO KAXKJOM M3 ITOCJIEAYIONINX IeNIOYeK 3aIlliChIBAETCH YUC-
JIO — HOMED CTPOKHM I10 IOPAAKY, Jajiee ABaK bl ITOAPAL 3aIHChI-
BaeTcA ITpeabIIyIas CTPOKA.

Bort niepBbie 3 CTPOKM, CO3LaHHBIE IO 3TOMY IPABUJIY:

M1
(2)211
(3) 3211211

CKOJIBKO CUMBOJIOB OyIeT B cefbMOII IIeII0UKe, CO3LaHHOI 10 3TOMY
ajaroputmy?
Haubonbireit HarsagHOCTHIO 00Ia1a0T caeayomniue (hopMbl 3aTHCH
aJITOPUTMOB:

a) cJIOBECHBIE

6) peKypCHUBHEBIE
B) rpacduuecKkue
T') IOCTPOYHBIE

Benuuunbl, 3HaueHNA KOTOPBIX MEHAITCA B [Ipolecce NCIIOJTHEHUA
aJropuTma, Ha3bIBaXOTCA:

a) MOCTOAHHBIMU

0) KOHCTaHTaMu

B) IEpeMEeHHBIMU

T) TAOJIMYHBIMU

BenuuuHO esIoro TUNa ABJISIETCS

a) KOJINYeCTBO MECT B 3PUTEJILHOM 3aJ1e




TecToBble 3apaHUA ANIA CAMOKOHTPONSA

0) pocT uesoBeKa
B) MapKa aBTOMOOHJIA
T) TUIoIIaab rocygapcTBa
14. Kakoe joruueckoe BoipaskeHe UCTUHHO, ecyau x € [—-10, 10]? 0
a) (x > 10) " (x < -10)
6) (x > 10) WM (x < -10)
B) (x < 10) WM (x >= -10)
r) (x > -10) " (x <= 10)

15. Vkaskure mpaBUNILHLIM BAPUAHT 3alIUCU YCJIOBUA «X — NBY3HAUHOE 0
YUCJIO»:

a)x div 10 <= 9

0) (x >= 10) " (x < 100)
B)x div 100 = 0

r)x mod 100 <= 99

16. Kakas KoMaHIa IIpUCBAMBAHUA NOJYKHA CJIEJOBATHL 38 KOMaHIAMU 0
A:=A+B u B:=A-B, UTOOBI IIOCJEJOBATEIbLHOE BBIMIOJIHEHIE BCEX
TPEX KOMAaH/ BeJIO K 00MeHy 3HAUeHUAMM IIepeMEeHHbBIX A 1 B?

a)A:=A+B
6)A:=A-B
B) B:=A+B
r)B:=B-A

17. K KakoMy BUAY aJTOPUTMOB MOXXHO OTHECTH aJITOPUTM, cXeMa KO-
TOPOrO IIPeCcTaBJeHa HUXKe ?

Henicteue 1

Henictene 1

I

a) TuHeWHbI’
6) pa3BeTBISONLIAICA
B) HUKJINYECKUH

T') BCOOMOTaTeJIbHBIH

7 Hudopmaruka. 9 k. Y. 1
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18.

19.

20.

K KaKoOMy BHUAY aJITOPUTMOB MOXHO OTHECTHU aJITOPUTM, CXeMa KO-
TOPOTroO IIpeacraBJIeHa amxe?

Ja Het
Ycnosue

JetictBua 1 Heiictaun 2

I - ]

a) TUHeHHbIN

0) pa3BeTBJIAIOINICS C HETIOJHBLIM BETBJIEHHIEM
B) pasBETBJSAIOIIUNICH C TIOJTHBIM BeTBJIEHUEM
I') HUKJIUNYEeCKU

K KaKOMYy BHUAY aJITOPUTMOB MOXHO OTHECTH aJropuTM, cCXema KO-
TOPOToO IIpeacTraBjieHa HIKe?

Tenouvkna

HeTr

a) IUKJI ¢ mapaMeTpoM

0) LMUKJ ¢ 3aJaHHBIM yCJIOBUEM IIPOLOJIMKEHIA paboThl
B) IIUKJ € 3aJJaHHBIM YCJIOBE€M OKOHUYaHUA PaGOTHI

T) MUKJI C 3@JaHHBIM YMCJIOM IIOBTOPEHUH

K KaKoOMy BHUAY aJITOPUTMOB MOXXHO OTHECTH aJITOPpUTM, cXeMa KO-
TOPOTO IIpeAcTaBJIEHa HHKe?

Teno uukna




TecToBble 3agaHua Ans CaMOKOHTpoONA

21.

22,

23.

a) IIUKJI C 3aJaHHBIM YCJIOBUEM IIPOAOJIKEHUSI pab0oThI
06) UKJI ¢ 33JaHHBIM YCJIOBHEM OKOH4YaHUs paboThI

B) [IUKJI C [TOCTYCJIOBUEM

T') IIMKJ ¢ 3aJaHHBIM UMCJIOM IIOBTOPEHUH

K xakomy BuAy aJIropuTMOB MOYKHO OTHECTH aJITOPUTM, CXeMa KO-
TOPOTO IIPEeICTABJIeHAa HUKe?

Teno uvkna

a) IUKJI C 3alaBHbIM YCJIOBHEM ITPOAOJKEHMsT PaboThl

0) UKJI C 33 JaHHBIM yCJIOBHEM OKOHUYAHUSA pabOTHI

B) IIMKJI C 3aJaHHBIM YKCJIOM ITOBTOPEHUH

') TIUKJI C TIPeIyCJIOBWeM

Cepreit, Auton, Taua u Hagsa, rynasas mo Jjecy, HATKHYJUCH Ha
OBpar, KOTOPBIF MOYKHO IlepeiTu 1o markomy mocty. Cepreii mo-
JKeT IepeiTu ero 3a MUHYTY, AHTOH — 3a znBe, Tana — 3a Tpu,
Hans — 3a yerwipe. @oHApPUK Yy IPYIIEI TOJBKO OOWH, U OH 00:A3a-
TeJBHO HY)KeH [Jd Mepexoja MO0 MOCTY, KOTODPBIH BBIIEPIKUBAET
TOJIBKO ABOUX YesioBeK. Korjia [Ba UejloBEKa BMeCTe UAYT 110 MOCTY,
TO UAYT OHU CO CKOPOCTBHIO OoJiee MeJINTEJIbHOTO U3 HuX. Pebara
CMOTJIM pasdpaboTaTh aJITOPUTM Hepexofa Ha JpyToi 6eper 3a MUHHI-
MaJIbHO BO3MOXKHOe BpeMs. Kakoe BpeMs OHa 3aTPaTHIM HA €ro uc-
noyiHenue?

a) 10 munyT

0) 11 munyT

B) 12 munyT

r) 13 MmunyT

JlaH ¢pparmMeHT TUHEHHOrO aJIropuT™Ma. -

a:=8

b:=6+3*a

a:=b/3*a
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25.

26.

YeMmy paBHO 3HaUeHUeE IIePEMEHHOI a ITocJie ero UCIOJIHeHU A ?
OrBerT:

. UcnonuuTe ciaenyomui ()parMeHT JUHEMHOT0 aJrOpuTM JJIs @ = X

ub=y.

a:=atb

b:=b-a

a:=a+t+b

b:=-Db

Kakwue 3HaueHUs IPUCBOEHBI IepeMeHHbIM a u b?
a)y, x

0)x+y,x—-y

B) X, Y

r) -y, x

Onpepennre 3HaUYEHHE IEJIOUNCJIEHHBIX INEePEMEHHBIX X M Y IOCJe
BBHIIIOJTHEHUS (DparMeHTa MTPOTrpaMMBI.

x:=11

y:=5

ti=y

y:i=x mod y
x:=t
yi=y+2*t
a)x=11,y=5
6)x=5,y=11
B)x=10,y=5

rNx=5,y=10

Cpenu yeThIpEéX MOHET eCcTh omHA (hanbiinBas. HeusBecTHO, Jjerdye
OHa WJIN TsiXKejee HacTosined. Kakoe MMHMMaJbHOE KOJHUYECTBO
B3BEIINBAHUI HEOOXOLUMO CIeJIaTh Ha Becax C AByMs Ualikamu 6es3
THDb, YTOOBI OIIPENEJINUTD (haIbITNBYIO MOHETY ?

a)2
6) 3
B)4
r)5

. UcnosnunTe anroputm ripu x = 10 u y = 15.




TecToBble 3a4aHUN AJI9 CAMOKOHTPONS

28.

29.

Hauano

Kakue 3Hauenusi 6yayT MoayJdeHbl B pe3yabTaTe ero paboTsi?

a)-5,10
6) 5, 20
B) 10, 15
rb,5
x)-5,5

Ucnonuute dparmenT anropurma nmpu a = 2 u b =0.

Omnpenenure 3HaUEHUE TIEPEMEHHON b ITOCJe BHIIIOJHEHUs (hparMmeH-

Ta aJIrOPUTMA.
OTBeT:

Onpenenure 3HaUEHME IEPEMEHHON [ MOCJIe BLINOJIHEHU S (pparMeH- 0

Ta aJITOPUTMA.

f:=1

HI OJsT1 1 ow
fo=f*i

K1,

OTser:

_ mo 5
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O 30. OmpeznennTe 3HaUEHVE IEPEMEHHON S MOCJIe BBHINIOJHEHUA (PparMeH-
Ta aJIropuTMa.

s:=0

HUO gnst 1 or 1 mo 5
s:=s+i*i

KL

OtBer:




Fnasa 4
HAYAJIA NTPOrPAMMMNPOBAHUA

§4.1

OOGwiue cBegeHns O A3biKe NPOrpPaMmMnpoBaHUS
MNackanb

RaroueBnre cjIoBa:
e S3BIK IPOTPAMMUPOBAHUS
e IIporpamMma
e ajndaBUT
e Ciy»KeOHBbIE CJ0Ba
e TUIIBI JAHHBIX
® CTPYKTypa IporpaMmMsbl
e oIepaTop IpHucBauBaHUA

SI3pIKN nMporpaMMHPOBaHUI — 9TO (POPMAaJIbHBIE SI3bIKU, IIpeJHAa3HAa-
YeHHBIe JJISl 3alliCU aJrOpUTMOB, HCIIOJHUTEJEeM KOTODPBIX OyIeT KOM-
IBIOTEP. SallUCH aJIrOPUTMOB Ha A3bIKAaX ONPOrpaMMUPOBAHUS HA3bIBAIOT-
cs MporpaMmMaMH.

CyurecTByeT HECKOJBKO TBHICAY SA3BIKOB IPOrpaMMHpPOBaHUA. MBI C
BaMU ITO3HAKOMUMCSH € SI3LIKOM ITporpaMmupoBanus Ilackaab, KOTOPBIN
Obl1 paspaboranm B 70-x romax mnpomuaoro Bexa Hukiaaycom Buptom
(IlIeitniapus). CBOE HazBaHUe 9TOT SA3BIK MMOJYy4YHJI B 4YeCTh (pPaHIIy3CKO-
ro yuenoro Biesa IlackaJsis, nu3BeCTHOro He TOJBKO CBOUMU JOCTUIKEHU -
MH B MaTeMaTuke, pusuke u ¢puiocodun, HO U CO3JaHNEM IIePBOH B MUpe
MeXaHUYeCKOl MalllHbI, BBIITOJIHABIIEH CJ0KEeHUe JABYX UHNCce.

$spik ITackanb cunTaeTca YHHBEPCAJIBHLIM A3BIKOM IPOrPaMMUPOBA-
HUfA, TAK KaK OH MOXKeT IPUMEeHATHLCH IJIS 3alCH aJrOPUTMOB PelleHns
caMBIX Pa3HBIX 3a7a4 (BbIYUCJIUTEJIbHbIX, 00PabOTKU TEKCTOB, IIOCTPOE-
Husa rpad@ruyecKux n3obpakeHui, noucka uuadopmaiuu u t.4.). OH nox-
JEpIXKUBaAET NPOoyeOYypPHbLI CMUJb NPOZPAMMUPOBAHUS, B COOTBETCTBUY C
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KOTOPBIM ITpOoTpaMMa IIpeAcTaBiAeT co0ol ImocjieoBaTeIbHOCTh OIIePaTo-
POB, 3aJaIOIIUX Te UJIK UHbIE AelCTBUSA. '

SR Huxknayc BupT (poa. B8 1934 r.) — wBenuapckmin y4€HbIN,
bl@@t cneunanucT B obnactn MHGOPMaTUKM, OOUH U3 N3BECTHENLLMX
Y TEOPETUKOB B 061aCTW pazpaboTku A3bIKOB MNPOrpamMmMnpoBaHns,

v npodeccop MHOPMATUKN (KOMMbLIOTEPHbIX Hayk). PaspaboTymnk
o Agblka MNackanb 1 psaa opyryx 93blkOB NPOorpaMMm1poBaHUS.

4.1.1. AndasuT n cnoBapb A3blKa

OcHOBOM s8bIKa MTpOrpaMMupoBaHud [lackasb, Kak ¥ JIOOOTO IPYyroro
SAABBIKA, SIBIAETCSA aj(paBUT — HAOGOD AONYCTUMBIX CUMBOJIOB, KOTODHIE
MOJKHO KCIIOJIB30BaTh JIA 3allCU HIPOTPaMMBI. JTO:

® JIaTUHCKHe IponucHbie O0yKBEI (A, B, C, ..., X, Y, Z);

e JIaTHMHCKUE CTPOYHBbIe 6YKBHI (4, b, c, ..., X, V, Z);

e apabckue nugpps (0,1, 2, ..., 7, 8, 9);

® cHoelya/IbHbIe CUMBOJIBI (3HAK IMOAUYEPKUBAHUA; 3HAKHW IIPEIIMHAHUS,
KpyrJsie, KBaJpaTHbIe U (DUI'yPHBIE CKOOKH; 3HAKU apru(PMeTUIECKUX
onepauui 1 ap.).

B kauecrse HeneJIMMbIX 3JIEMEeHTOB (COCTaBHbIX CI/IMBOJIOB) paccmart-
PUBaIOTCA CJIeAYIOIne I1oCcJenoBaTeJIbHOCTHU CUMBOJIOB:

:= (3HaK onepauuy MIPpUCBANBAHNSA);
>=p <= (3HaKu < U >);
(* 1 *) (Hauyaso ¥ KOHeI[ KOMMEHTAaPUs).

B sa3bIKe cyliecTByeT Takyke HEKOTOPOe KOJIMYEeCTBO Pa3IMYHbIX IEII0-
YeK CHMBOJIOB, pacCMaTpHBaeMbIX KaK eJuHble CMBIC/IOBbIE 3JIEMEHTHI C
(PUKCUPOBAHHLIM 3HaueHmeM. Taxkue IEIIOYKU CUMBOJIOB HAa3bIBAIOTCH
ciykebubIiMu cioBamMu. B Tabi. 4.1 mpuBegeHbl OCHOBHBIE CJIY KeOHbIe
CJI0Ba, KOTOpPHBIE MBI OyZeM HMCII0JIB30BaTh IIPU 3allUMCU IIPOrpaMM Ha SA3bI-
ke [Tackanek.

1

C ApyruMu CTUJISIMM IIPOrPaMMUPOBAHUS Bbl IO3HAKOMUTECH IIPU U3yYEHUHM Kypca WH-
¢dopmaruku B 10—11 kiaccax.
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Tabnvua 4.1
Cnyxe06Hble cnoea si3bika Mackanb
Caysxeb6HOE ciI1oBO A3bIKa IlacKkaas 3HaueHue CIyKeOHOro CJI0OBa
and u
array MaccuB
begin Ha4uajo
do BBIIIOJTHUTD
else HuHaue
for IJIA
if ecJau
of us
or Wi
procedure Ipoleaypa
program nporpaMmma
repeat IIOBTOPATH
then TO
to 1o (yBeauuuBas no)
until 1o (zo Tex mop, IoKa)
var nepeMeHHas
while IIoKa

st 0603HAUEHNA KOHCTAHT, [IePEeMEHHBIX, IPOTPaMM U IPYTUX 006B-
eKTOB HCIIOJIb3YIOTCH HMMeHa — JIIo0ble OTJIMYHbIE OT CJY»KeOHbIX CJIOB
I10CIe0BaTEeIbHOCTH OYKB, UMD U CHMBOJIA IOJYePKNBaHNA, HAYMHAIO-
pecs: ¢ 6YKBbBI MJIHM CUMBOJIA TIOAYEPKUBAHUS.

IIponiuicHBIE U CTPOYHBbIEe OYKBHI B MMeHAaX HE Pa3jJnudyarTcH.

HnuHa nmMeHEN MOKeT ObITb 10001, [Iys yaob6ecTrBa MbI OyAeM IIOJIB30-
BATbCS UMEHAMU, JJUHA KOTOPHIX He IIPEeBLIIIAeT 8 CHMBOJIOB.

4.1.2. Tunbl A aHHbIX, NCNOJNb3yeMbiX B Aa3bike lNackanb

B assike [Nackanb UCIIONb3YIOTCA Pa3JNYHble TUIIBI JaHHBIX. MbI Oy-
JeM [IOJIb3OBATBHCS HEKOTOPBIMHM U3 TaK HA3LIBAEMBIX IPOCTBIX TUIIOB
JaHHbIX:
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O6aacTs
Hazsauue O6o3nauenue | JlonmycTumbie 3HAYCHUA
NaMATH
Ilenouncnenssiii | integer! -32768..32767 2 Gaiira co
3HAKOM
BewecTBennbiii | real +(2,9-10739 ,1.7-10"38) | 6 GaiiToB
CuUMBOJIBLHBIH char IIpouaBOJILHBIN CUMBOJI 1 GaiiT
asasura
CTpOKOBLII string ITocemoBaTeIbHOCTD 1 GaiiT Ha
CHUMBOJIOB JIJIMHOMN CUMBOJI
MeHble 255
Jlornueckuit boolean True u False 1 6aiiT

B BeliecTBeHHOM 4YmCJIE I[eJIasg YacTh OT APOOHON OTAeNsIeTCA TOYKOMH,
IIPY 3TOM Iepe]l TOYKOMH U ITocJie Heé JOJMKHO ObITh, IO KpaiiHell Mmepe, 110
oxHo nudpe. ITpobensl BHYTPH YHcJia HEIOMTYCTUMBI.

4.1.3. CrpykTypa nporpamMmmbli Ha a3bike [Nackanb

B niporpamme, 3anucaHHON Ha a3bike [lackanb, MOMKHO BBEIOEJIUTD:

1) 3aroJI0BOK IpOrpaMMsbl;

2) 6;T0K onMCAHUSA NCIIOJIL3YEMBIX TAHHBIX

3) 610K onmcaHus AeHCTBUI 110 TPeobpPasoBaHNI0 JAHHBIX (IIpOrpaMM-

HBIH 6JI0K).

3aroJIOBOK ITPOrpaMMbI COCTOUT M3 CJIYKeGHOro ¢jioBa program U uMe-
HU n1porpaMMmsbl. ITociie *MeHU TporpaMMbI CTABUTCA TOUKA C 3allATOMH.

Biiok ommcaHusi NaHHBIX COCTOUT W3 pasfiesia ONMMCAaHWs KOHCTAHT
(const), pasjena onmucaHusA IepeMeHHbIX (var) M HeKOTODBIX APYTUX
pasznenos?. B pasmesie onncaHus HMepeMEHHBIX YKa3bIBAIOTCS MMEHA HC-
IIOJIb3YEMBbIX B IIpOTpDaMMe TepEMEeHHBIX U UX THHO. IMeHa mepeMeHHBIX
OJHOIO THIIa IEePEeUYUNCIAITCA Yepe3 3alATyI0, 3aTeM IocJie JBOeTOUYUs
YKa3bIBAeTCSA UX TUII; ONUCAHNE KaXXJOTO TUIA 3aKaHUUBAETCSI TOUKOI ¢
3anaToi. Hurke npuBeE€H 1IpuMep pas3ziesia ONNCAHNS IePEMEHHBIX |

var i,j: integer; x: real; a: char;
|
r | —

Uenbii tmn BeuiecTBeHHbIV TUN CUMBOSbHbIN TUM

integer — OCHOBHOI, HO HE €JUHCTBEHHBIN THUN AJ1A PAGOThI C I eJTOYNCIeHHLIMU AaH-
HbIMH. JIONOJTHUTENIbHY0 HH(POPMAIUIO 10 5TOMY BOIPOCY BbI MOXKCTC NAHTH B cripa-
BOYHHMKAX I10 NIPOrpaMMHPOBAaHMIO Ha s3bike [lackaurs.

B 9 kiyacce Mbl OPpaHUYHUMCH PACCMOTPEHHEM Da3[eJIOB ONHCAHNS KOHCTAHT U Ilepe-
MEHHBIX, OCTaBUB PACCMOTPEHNE APYTUX Pa3/esioB AJIs cTaplieil IIKOJIb.
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IIporpaMmmMa MOKeT He UMETh 3aTOJIOBKA; B HEl MOKeT OTCYTCTBOBAaTh
6JIOK onucaHuA JaHHBIX. O0A3aTEIBbHON YaCTBIO IIPOTPaAMMBI SIBJSETCS
nporpaMMHBIH 6y10x. OH COmEep’KUT KOMAHILI, OIKCHIBAIOIINE aJITOPUTM
pemleHusa 3agavyu. IIporpaMMHBIN 6JI0K HAYMHAETCS CO CJIoBa begin u 3a-
KaHYHBAETCH CJIOBOM end C TOUKOMH.

Hwuxe mpuBenén obuiuii B mporpaMMbi:

program <uMA [POTPaMMBL>;
const <COMCOK MNOCTOSHHEIX 3HAUEHUMV>;
var <omnomcaHue VICIIOJIb 3y €MBIX nepeme1—u—xux>;
begin <xHauamno nporpamMHoro 6roka>
<omepatop 1>;
<omneparcp 2>;

<ormnepaTop n>
end.

OnepaTopsl — A3LIKOBbIE KOHCTPYKI[MH, C IIOMOII[LIO KOTOPBIX B IIPO-
rpaMMax 3allliCHIBAIOTCHA JEHCTBUSA, BBHITIOJHAEeMbIe HAl JAHHBIMU B IIPO-
1ecce perieHnA 3agadu.

Touka ¢ 3anATON CHAYIKUT pasfesiuTeseM MeXKIy olepaTropaMu, a He
ABJIAETCA OKOHUYaHNEM COOTBETCTBYIOUIEro olepaTopa.

Ilepen onepaTopom end TOYKY C 3aATON CTABUTDL HE HYXKHO.

4.1.4. Oneparop npucBanBaHuUs

OcHoOBHOe mTpeo0Opas3oBaHne JaHHBIX, BHIIOJIHSIEMOE KOMIbIOTEPOM, —
npucBavBaHVe IePEeMEeHHOM HOBOIO 3HAUEHHsdA, YTO O3HAYaeT U3MEHeHUe
COLEePYXUMOro 00J1acTU IIaMSTH; OHO OCYIIECTBJISIETCS OIepPaTOpPoOM IpPH-
CBauBaHUA, aHAJOTWUYHBLIM KOMaHAe IIPHCBAMBAHUS aJTOPUTMUUYECKOIO
asvika. O6mui Bujg orteparopa:

<VMS LEePEeMEeHHOI>:=<BbrpaxeHue>

Onepanusi mpucBamBaHUA JONYyCTHUMAa [AJiA BCEX TPUBENEHHBIX B
Tabsa. 4.1 Tunos naHHBIX. BeIpaskeHus B sA3bIKe [lacKayib KOHCTPYUPYIOT-
CsI TI0 PACCMOTPEHHBIM PaHee [IPaBHUJIaM JAJIs aJIFTOPUTMUYECKOTO SI3BIKA.

PaccMoTpum npoiiece BHIIIOJHEHUA ONIePaTOPOB IPUCBauBaHUSA Ha Clle-
OYIOIIeM IIpUMEpE:

a:=10;
b:=5;
s:=atb

ITpu BeIONIHeHMU omeparopa a:=10 B SUelKy ONepaTUBHOHN MaMATU
KOMITbIOTEpaA C MMEHeM a 3aHOocuTcA 3HaueHne 10; mpu BBINIOJHEHUHU OIle-
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patopa b:=5 B sUeKy OIepATUBHOM NIaMATH KOMIBIOTEpPa C UMEeHEM b 3a-
HOocuTcsA 3HaueHue 5. [Ipu BRITTIOTHEHUY oTiepaTopa s :=a+b 3HaueHus d4de-
€K OIlepaTHBHOI MaMATH ¢ UMeHaMu a U b mepeHOCATCSA B IIPOIlECCOp, Tae
HaJi HIMU BBINIOJHHETCA ouepaums cjoskeHus. llosryueHHBIH pe3yabTaT
3aHOCUTCA B AYEHKY OIIEPATUBHOM MaMATH ¢ ©UMeHeM s (puc. 4.1).

Mpoueccop

OnepaTvuBHas NaMaTb

Puc. 4.1. IIporjecc BEIIOIHEHNS OllepaTOpa IPUCBANBAHUST

CAMOE IN'MMABHOE

Tlackans — yHUBEpPCAJBLHBIN A3bIK NPOrPAMMUPOBAHUSA, IIOJTYUM BUTHH
CBOE Ha3BaHME B UECTH BhIaroIierocs yuéaoro Biesa [Tackasnd.

B szeike Ilackaup ucnosb3yoTca pa3/inuHble TUIIBI JaHHBIX: [1€JI0YNC-
neuubi# (Integer), BemecrBenubiii (Real), cumBoabsbiit (Char), ctpoko-
BEIH (String), moruueckuit (Boolean) u apyrue.

B niporpamme, 3anucanHoii Ha g3bIKe [lackanb, MOXHO BBIIEJIUTH:

1) 3aroJIOBOK IPOTPAMMBEI;

2) onncaEmMe UCNOJIb3YEMbIX JAHHBIX;

3) ommcaHue AeHCTBUI 10 NPeo6pas3soBAHUIO JAHHBIX (ITPOrpaMMHBIH
6JIOK).

OO6mmii BUA IPOTrpAMMBI:

program <umMms [OPOTPAMMEL>;
const <CcnmMCcok NOCTOSHHBIX 3Ha‘-leHI/HZ>;
var <onmMcaHume UCIIOJIE3YEMEIX ﬂGpGMGHHBIX);
begin
<onepatTop 1>;
<omnepaTop 2>;

<omepatop N>
end.
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1.

10.

11.

Bonpocsbi n 3agaaHnsa

B uecTh KOro Ha3BaH A3LIK IporpaMMupoBanus ITackanb?
IToyuemy #A3BIK IporpaMMupoBaHusa IlackaJyb CUMTaeTCd YHUBEP-

. CAJIbHBIM ?

Yro BxoguT B cocTaB andasuta [Tackana?

Kakux tpeboBaHUil cienyer mpuiep:KUBaThbCA IPU BBIOOPE HUMEH
7SI Pa3JINYHBIX O0BLEKTOB B sizbiKe [lackans?

YkasbiBas Ha3BaHUe, O608HaquI/Ie, Axarra3oH U1 3aHUMaeMyIo 00-
JIaCTh IaMATH, ONIMUIIINTE U3BECTHBIE BaM TUIIBI JaHHBIX, UCIIOJIb3Ye-
mble B A3bIKe [lackansb.

B uém pasauna mexkay ynciamu 100 u 100.0 B sizeike ITackans?

Kakyo cTpyKTypy nMeeT mporpaMMa, 3anucaHHas Ha a3bike Ilac-
Kanp?

Kaxk sanucrkiBaeTcs pas3zen onrucaHusa HepeMeHHLIX?

3anuiure pasges omucaHudA IIepeMeHHbIX, HeOﬁXOJII/IMbIX AJIsA BBI-
YHCJIEHUA:

a) 3HaUYeHUA PYyHKIUU y = x2;
0) mIoIIaAY IPAMOYTOJBLHUKA;

B) CTOMMOCTH MOKYNKM, COCTOAINE U3 HeCKOJLKUX TeTpajei 1 Ta-
KOT'0 K€ KOJIMUeCTBa 00JI0KeK;

T) CTOMMOCTY IIOKYIKH, COCTOAIIEH M3 HECKOJbKUX TeTpajei, He-
CKOJIBKHX PYyYe€K U HeCKOJIbKNX KapaHgallei.

OnumnTe MPoIeCcC BHIMOJHEHUA ONEPAaTOPOB IPUCBANBAHUA.
a:=3; b:=4; a:=a+b.

3anumuTte onepaTop AJisi:

a) BEIUMCJIEHUS CPeHEro apudMeTUUeCKOT0 TepeMeHHbIX X1 1 x2;
0) yMeHbIIeH!sI HA eQUHUIY 3HAUYEeHUS ITIePeMeHHOi1 k;

B) YBeJIMUEHUS HA €JUHUIY 3HAUCHUS IIEPEeMEeHHOH i;

T) BBIYMCJIEHUSI CTOMMOCTU IIOKYIIKHM, COCTOAIIEH M3 HECKOJbKHX
TeTpazeill, HSCKOJIbKUX PyUYeK U HeCKOJIbKUX KapaHaalleii.

1?2
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§4.2

OpraHu3auva BBoAa M BbIBOAA AaHHbIX

KuaroueBrle cioBa:
e OIlepaTop BeIBOJA writer
e (hopmaT BeIBOAA
e omnepaTop BBoja read

4.2.1. BbiBOA, faHHbIX

B mpeppigyinem naparpade Mbl IIO3HAKOMUJIUCH CO CTPYKTYpPOH IIpoO-
rpaMMbI Ha s3bIKe [TacKauap, Hayuninch ONKUCHLIBATE JaHHBIE, pACCMOTpe-
JI oIepaTop NpUCBAUBAHUA. ITOIO JOCTATOUHO AJISL TOro, YTOOBI 3aIlu-
caThb IporpaMmy npeoOpasoBaHUus JaHHBIX. Ho pesyawTaT 3TuX mpeobpa-
30BaHUU HaM BUJeH He OyerT.

Jlnst BEIBOZA JAHHBIX U3 OIIEPATUBHONM IIAMATU HAa 3KPaH MOHUTOPA HC-
IIOJIb3YETCHA OIIEPaTOP BBIBOAA Write:

write < BepaxeHuel >,< BupaxeHne?2>,..., < BepaxeHueN >

~-

CrnMMCOK BEIBOIA

31ech B KPYTJIBIX CKOOKaX IIOMEIAeTCsI CINCOK BEIBOJA — CIIMCOK BBI-
pakeHul, 3HAYEHUs KOTOPHIX BBIBOAATCH Ha IleyaTh. ITO MOTyT ObITb
YUCJOBbIE, CHMBOJILHBIE M JOTHUECKUWEe BBIPAYKEHUS, B TOM UYNCJe mepe-
MeHHbIe 1 KOHCTAHTHI.

IIpousBosbHBIIT HAGOP CHMBOJIOB, 3aKJIOUYEHHBIN B aTIOCTPOMBI, CUNTA-
eTcsl CTPOKOBOH KoHcTaHTOIl. CTpoKoBasg KOHCTAaHTa MOYKET COAEPIKAaTh
Jn00bIe CUMBOJILI, HabWpaeMble Ha KJaBUAType.

Ilpumep. Oneparop write ('s=', s) BBIIOJHSETCH TAK:

1) Ha 3KpaH BBIBOAATCA CUMBOJIbI, 3aKJIIOUEHHBIE B AlIOCTPOJBI: S=

2) Ha sKpaH BBIBOAUTCS 3HAUCHME IIePEeMEeHHOH, XpaHANnleecsa B sUeiike
OIlepaTUBHOU MaMATH C HMEHEM S.




OpraHusauns BBOAa M BbIBOAA AaHHbIX

Ecnn sHauenve mepemenHod s paBHO 15 1 oHa UMeeT I1eJ10YHCIeHHbIN
TUI, TO HA 3KPaHe IMOABUTCA: s=15.

Ecnn 3HaueHUne mepeMeHHOH S paBHO 15, HO OHA UMeeT BEIeCTBEHHBIN
THUII, TO HA 3KpaHe noasurcda: s=1.5E+01.

Ilpu BEIIOJTHEHUU OIlepaTopa BLIBOJA BCE 3JE€MEHTHhI CIIFCKa BblIBOJA
IeTaTaTCsA HerocpeJCTBeHHO ApyT 3a apyrom. Tak, B peaysbrarte pabo-
Thl orlepaTopa write (1, 20, 300) Ha sxkpaH OyZeT BbIBeJE€HA IIOCJIeN0-
BaresibHOCTDL Hupp 120300, KoTopasa 0yLeT BOCIPHHUMATHCA HaMH Kak
yucao 120300, a He KaK TPU OTJEJIbHbIE YUCJIOBbIe KOHCTAHTH. ClenaTb
BBIBOZUMBIE JaHHbIE 00JIee JOCTYNHBIMU JIJIA BOCIIPUATHA MOXKHO Pa3HbI-
MU criocobaMu:

Banuas opusnaa: OnepaTop BHIBOga PesyasTaTt
BBIBOJA
HobaBuTh pasgeauTeau — write (1, ',', 20, *,', 300) |1,20,300
3ansaTbie
HobaBuTh paggenurenu — | write (1, ' ', 2, ' ', 3) 1 20 300
poGesbl
Ykasare popMaT BbIBOAA write (1:3, 20:4, 3:5) 1 20 300

dopMaT BHIBOIA — 5TO YKA3LIBAEMOE IIOCJIe JBOETOUHNS 1leJioe UUCHO,
omnpenedoiee, CKOJbKO NO3UNII Ha 3KpaHe JOJIKHA 3aHUMAaTh BEIBOJ M-
Ma# BequuyrHa. Bcou nudp B 4YMce MEHbIIEe, YeM 3ape3CPBHMPOBAHHBIX
IO HEero MO3UIINi Ha SKpaHe, TO CBOOOAHbBIE MO3UINY JOMOJHSAIOTCS IIPO-
OesiaMu ciieBa oT yuciua. Ecim ykasaHHoe B (popmMaTe BbIBOJA IIOCJIE JIBOE-
TOUUS UKCJIO MEHbIIIe, YeM HeOOXOAMMO, TO OHO aBTOMaTHYEeCKU Oyner
YBEJINYEHO 10 MUHUMAaJbHO HE00XOJMOrO0.

Jlyist BBIBOZA BEIECTBEHHOIO uucja B opMaTe ¢ (pUKCUPOBAHHOH 3a-
IATOU B CIIMCKe BBIBOJA MJIS KAYKJOr0 BhIPasKeHUA yKasbIBaeTcs /IBa Ta-
pameTpa: 1) ob11iee KOJTMYECTBO MTO3UILIUH, OTBOJAUMBIX IIOJ YKCJIO0; 2) KO-
JINTIEeCTBO MO3UUMI B APOOHOI yacT! Uncaa.

Onepatop BeIBOA Pe3ysbTaT BHINIOJNHEHUA ollepaTopa
write ('s=', s:2:0); s = 15
write ('s=', s:3:1); s = 15.0
write ('s=', s:5:1); s = 15.0

IIpu BBINOJIHEHWE HOBOT'O OIlepaTopa write BBIBOL [POJOJYKAETCHA B
TOH 2Ke cTpoKe. YTOOBI OCYII[ECTBUTD IePEeXOJ K HOBOHM CTPOKE, UCIIOJIb3Y-
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ercsa omepaTop writeln. [Ipyrux pasjiuuyuil Me)xay olnepaTopaMu write
uwriteln HerT.

4.2.2. NepBag nporpamMmma Ha a3bike Nackanb

I[Tonb3ysicb pacCMOTPEHHBLIMU OllepaToOpaMy, COCTABHM IIpOrpamMmy,
BBEIUHCJISIONIYIO AJINHY OKPYJKHOCTH M ILJIOLIaAb Kpyra paauyca 5,4 cm.
UcxogubiMu IaHHLIMY B 3TOH 3a7jaue ABIgeTca paguyc: r = 5,4 cm. Pe-

3yJIbTATOM pabOThl MPOrpaMMBbI HOJIKHBI OBITH BeMWYUHBI C — IJIMHA
OKPY’KHOCTH U S — mtomiazab kpyra. C, S 1 r — BeJIMYUHEI BEIIECTBEHHO-
ro TuIIa.

HcxonHable naHHBIE 1 PE3YJbTATHI CBA3AHBI COOTHOUIEHUSMY, U3BECT-
HBIMY U3 Kypca matemaruku: C = 2nr, S = nr2, [IporpaMmma, peaamnsyio-
1as BbIYMCJIEHUA 10 3TUM popmMyaam, OyaeT UMeTh BUA:

2> program n 1;
const pi=3.14;
var r, ¢, s: real;
begin
r:=5.4;
=2%pi*r;
s:=pi*r*r;
writeln ('c=', c:
writeln ('s=', s
end.
JTa mporpaMMma BepHAa U pelllaeT IOCTABJIEHHYIO 3a1auy. 3aNmyCTUR eé
Ha BBITIOJIHEHNE, BbI IIOJIYUUTE CJAeAYIOIUI pe3yIbTaT:

U Bcé-Taku cocraBiieHHAS HAMH IpOorpaMMa MMeeT CYIeCTBeHHbIN He-
JIOCTATOK: OHA HAXOJMUT [INHY OKPYXXHOCTHU U TLIOIIAAb KPyTa JJs eIUH-
CTBEHHOI'O 3HaUeHus paguyca (5,4 cm).

Jaa Toro 4To6bl BBIYMCIUTDL JJIMHY OKPYIKHOCTH U ILJIOHaAL Kpyra
AN ApYyTroro 3HAUEHUs paauyca, norpebyeTcs BHOCUTH U3MEHEHUSA He-
TIOCPEeACTBEHHO B TEKCT MPOTrPaMMBbI, 8 UMEHHO U3MEeHSATh OIlepaTop Ipu-
cBauBaHUs. BHeceHuUe U3MeHEHU! B CYyIIeCTBYIOILIYI0O NpOrpaMmy, 0O
MeHbIIIeil Mepe, He Bcerjga yaobHo (Halpumep, Korga mporpamMma 60Jib-
mas ¥ OmepaTOpPOB IpHUCBaMBAHUS MHOro). Hiuke BBl ITIO3HAKOMHTECH C
oIepaTopoM, MO3BOJISIONINM BBOAUTH MCXOAHBIE JaHHLIE B IIpoIlecce pa-
6OTHBI IpOrpaMMBbl, He Ipuberas K N3MEHEHHUIO TeKCTa IPOTrPaMMBbI.




OpraHmnszauna BBOAA U BbIBOAA AAHHbIX

4.2.3. BBOA AaHHbIX C KNTaBuartypbl

JlJisi BBOJIa B ONepaTHBHYIO IIAMATH 3HAUEHUI MepeMeHHbIX HCIIOJIb3Y-
ercsd orepaTop BBoZa read:

read (<wmMs nepeMeHHOM 1>, < uMA NEPEMEHHON 2>, < uMs I[epeMeHHOM N >)

CIIMCOK BBOCOa

ITpu BRIIOJIHEHHH OIepaTopa read KOMIIBIOTED MEePEXOOUT B PEXKUM
OXKUJaHWA NaHHBIX: II0JIb30BaTE/Ib AOJIXKEH BBECTU OAaHHBbIE C KJaBUATYy-
pBL U HaXXaTh KJiaasuiny Enterl. HeckonbKo 3HaUeHUI I€PeMEHHBIX UNC-
JIOBBIX THIIOB MOTYT BBOJAUTHLCS Uepes nmpobes miiu yepesd 3anmATyio. [Ipu
BBOJle CHMBOJIbHBIX IIEPEMEHHBIX TPOOes M 3anATasd BOCIPUHUMAIOTCA
KaK CUMBOJIBI, IO3TOMY CTABUTEL UX HEJb35.

ITepBoe BBeIEHHOE MOJIB30BATEEM 3HAUECHUE IIePeMEHHOMN IToMeIaeT-
CfA B AYEHKY IaMATHU, UMA KOTOPOI paCIOJJIO)KEeHO IIePBbIM B CIIMCKE BBO-
Ia, u T. A. IIoaToMy TUNBI BBOAUMEIX 3HAUEHUN (BXOOHOI'O IMOTOKA) JOJ-
KHBI COOTBETCTBOBATH TUIIaM IIepeMeHHBIX, YKa3aHHbBIX B paszeJsie onuca-
HUA IepeMeHHbIX,

ITpumep. IlycTs
var i, j: integer; x: real; a: char;

IIpucBouM HmepeMeHHBIM i, j, X, @ 3HadeHusa 1, 0, 2.5 u "A’. JIna sToro
BOCHOJIb3yEeMCsA OIIepaTOpoOM

read (i, Jj, x, a)

¥ OpPTaHU3yeM BXOLHOMH MOTOK OJHUM U3 CIeAYIOUIUX CIIOCOOOB:

1 0 2.5 a<Enter> 1, 0<Enter> 1<Enter>
2.5, A<Enter> O<Enter>

2.5<Enter>
A<Enter>

31ech MBI He TOJILKO MCIIOJIb30BAY PA3JIMYHBIE pasaesnTenu (1podeJ,
samnaTas), HO U BXOOHOM MOTOK IIPEJCTABJIAIN B BHAEe ONHOM, IBYX M de-
TBIPEX CTPOK.

J1a BBOJA BaHHBIX C KJIaBHATYPHI MOYKHO TaKyKe MCIIOJIb30BaTh Onepa-
TOp readln, KOTOPBIH OTJIMYAETCs OT omeparopa read TOJBKO Te€M, UTO
IIOCJI€ er0 BEIIIOJIHEHNS KYPCOD NIePeXOAUT Ha HOBYIO CTPOKY.

1
Haxxatuem knaBumu Enter mosker COIIPOBOXKAATHCHA BBOIX KaxXA0I'0 3BHAYECHHU A.
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YcosepieHCTByeM IporpaMmy n_1, OpraHu30BaB B Hell BBOJ JaHHBIX
C noMomipi0 omepatopa read. A UYTOOBI IOJIL30BATENbL 3HAJ, AJIA Yero
TpegHa3HaUeHAa MPOTpaMMa, M HOHUMAJ, KAKOe MMEeHHO JelicTBHe OXKU-
JaeT OT HEero KOMIBIOTED, BHIBEJEM COOTBETCTBYIOIINE TEKCTOBBEIE COO0-
LIleHN A C [IOMOIIbIO onepaTopa writeln:

program n 1;

const pi=3.14;
var r, c, s: real;
begin

writeln ('BerumMcIieHMEe ILJIMHBI OKPYXHOCTM U Ijiowain Kpyra');
write ('BBenure r>>');
readln(r);
c:=2*pi*r;
1=pi*r*r;
writeln ('c=', c:6:4);
writeln ('s=', s:6:4)
end.

PeayssTaT paboThl YCOBEPIIIEHCTBOBAHHON IIPOTrPAMMBI.!

urbo Pascal 7.0 | i
Turbo Pascal g Uersion 7.0 y Copyright (cd 1983.92

BuuncAeHHE OAMHB OKPYKHOCTH W NACMAAM KPpYra
Beeputre »>> 8.5 3 s :
c=53.3800 -

=226 .8650 "

Temepsr Hama nporpaMMa MOXMKET BLIUHCJIHUTL AJUHY OKPYXXHOCTH U
ILJIOLIaJb Kpyra AJjis Jiro0oro 3HaueHus r. VIHadue roBoOpsi, OHA pelllaeT He
eIUHUYHYIO 3aJIavy, a IeJbIi KJjacc 3ajau. Kpome Toro, B mporpaMmme mno-
HATHO U YOOOHO OPTaHU30BaH BBOJ MCXOAHBIX JaHHLIX U BBIBOJ IOJyvyae-
MBLIX Pe3yJbTATOB. ITO 00eCrednBaeT APYKECTBEHHOCTh II0JIb30BATEJIb-
CKOT0 uHTepdeiica.

CAMOE IN'MMABHOE

Jns1 BBoJa B ONlePATUBHYIO IIAMATH 3HAUYEHUH MepeMeHHBIX UCI0Ib3Y-
I0TCA OIIepaToOpHI BBoZa read u readln.

Jlisi BEIBOJA JAHHBLIX U3 ONIEPATUBHOM NMaMATH Ha 9KpPaH MOHUTOPA UC-
II0JIB3YIOTCH ONepaTOPHI BhIBOJa write m writeln.

BBon ncxoAHBIX JAaHHBIX U BBIBOJ] PE3YJIbTATOB JIOJKHEI OBITL OPTaHU-
30BaHBI IIOHATHO U YA0OHO; 3TO obecneynBaeT APYKECTBEeHHOCTh I10J1b30-
BaTeJIbCKOTO HMHTEpPDEiica.




OpraHusau,vm BBOA4A M BbiBOAA NAHHbIX

Bonpocsi u 3apnaHus

1. 3amnmnivTe oneparop, obecriednBaLUi BO BpeMs paboThI Iporpam-
MBI BBOJ 3HaUEHUA IIepeMeHHOol summa.

2. IlenounclaeHHBIM IEepPeMeHHBIM i, j, k HY>XHO IPUCBOUTH COOTBET-
ctBeHHO 3HaueHusa 10, 20 u 30. SanuiruTe orrepaTop BBojia, COOTBET-
CTBYIOIIUH BXOAHOMY IOTOKY:

a) 20 10 30
6) 30 20 10
8) 10 30 20

3. Onuminre nepeMeHHbIe, HEOOXOAUMEIE AJI51 BHIUMCJIEHUS ILJIOIALN
TpeyroJbHUKA 110 €ro TPEM CTOPOHAM, U 3allNUInTe oneparop, obec-
TIeYNBAIOLUINH BBOJ HEOOXOAMMBIX NCXOOHBIX NaHHBIX.

4, Yro saBasAeTcA pe3yJbTAaTOM BBLIIOJHEHHUA ollepaTopa?
a)write (a)
6)write ('a')
B)write ('a=', a)

5. Kakoii Tun umeer nepeMeHHasd f, €CJAN IOCJE BLIIOJHEHUS OIIEPaTO-
pawrite (f) HasKpaH ObLJIO BBIBEJIEHO CJIeAVIOIIee YUCI0?

a)125
6) 1.25E+42

6. Kakum o6pa3oM MOYKHO BBIBECTH HA 9KPAH BEIeCTBEHHOE YMCJIO B
dopMaTe ¢ PUKCHUPOBAHHOM 3aIATONR?

7. 3anuninre ornepaTopsl BBOJA ABYX UHCes] M BLIBOJA MX B 0OpaTHOM
MOpAIKE.

8. laH @parmMeHT OpoOrpaMMuL:
read (a); read (b); c:=a+b; write (a, b); write (c)
YopocTuTte ero, COKpaTHB YHCJIO OIIEPATOPOB BBOJAA U BLIBOJIA.
9. au ¢pparMeHT IporpaMMuI:
:=10; b:=a+l: a:=b-a; write (a, b)
Kaxwue uncisia OyayT BbIBeeHbI Ha 3KpaH KOMITbIoTepa?

10. Hanpwumnrure nporpamMMmy, KOTOpas BBIYHCJIAET ILJIOIAAb U IIEPUMETD
IPAMOYTOJbHUKA IO IBYM €70 CTOPOHaM.

&
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§4.3

MporpammMmupoBaHme Kak aTan peLueHus
3a4aum Ha KoOMnbloTepe

KuaroueBsre caoBa:
® IIOCTaHOBKA 3aJa4yy
e dopmanusanusa
e aJTOPUTMUBAIUSA
e IIPOrpaMMHPOBaHUE
e OTJIAJKA ¥ TECTUPOBAHIE

KomnbioTepHbIE TPOrPAMMBI IIPOIPAMMUCTLL CO3JAI0OT [JIsi PEIIeHUS
pasHOOOpa3HbIX 3amad. IIporpamMmMupoBaHHEe — BaXHBIM, HO He egUH-
CTBEHHBIH 9Tall PellleHuA 3a/layy Ha KOMIIbIoTepe. UYTOOR! peliaTs 3agayuu
Ha KOMObIOTEPE, HeOOXOANMO BJIAAETh A3LIKOM HPOrpaMMHUpPOBAHHUA, 00-
JamaTh 3HAHUAMU B o6acT nHGOOPMAIIIOHHOI'0 MOAEJIMPOBAHUSA U aJIT0-
PUTMU3AIUA.

4.3.1. d1ansbl pewieHus 3aAa4m Ha KoMnbloTEepe

Pemenue 3agaym ¢ HCIIOJB30BAaHMEM KOMIBIOTEDPA BKJIOYAET B cebsa
3Tanbl, IOKa3saHHbIe HA PUc. 4.2.

Ha nepsom amane o66I4HO CTPOUTCA CJIOBeCHAs MHAQOPMAIOHHAS MO-
Oeab ob0beKTa miau nporecca. IIpu 3ToM I0JKHO OBITH YETKO OnpenesieHo,
YTO JAHO (Kakue MCXOAHble JaHHble N3BECTHHI, KaKue JaHHbIE€ NOIIYyCTH-
MBI) U 4yTO TpebyeTcsa HaiiTH B peluraemMoil sazade. Takixe HONIKHBI OBITH
YeTKO BBIJIeJIeHBI HanboJjiee CcyllecCTBEHHbIe CBOMCTBA paccMaTpHBaeMOTIo
00BeKTa, yKazaHbI CBA3H MEXXKY NCXOAHBIMHY JAHHBIMU U pe3yJIbTaTaMH.

Ha emopom amane onucarenbHass nHGOpMaAIMOHHAA MOAEJb (popMa-
au3yeTcs, T. €. BAMUCLIBAETCA C IIOMOIILI0 HEKOTOPOro (popMaJbHOTO
A3bIKa. 115 aTOrO TPEdyeTcs:

® TIOHATH, K KAKOMY KJIACCy IIPHHAAJIEXXKUT paccMaTpuBaeMasda 3agayda;
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Sran Pesynbrar

McxoaHbie naHHbIe CnosecHast UHGOPMaLMOHHAA MOAESb

d)opmanusaum | | Maremarunyeckas mogens

:___—:M
nporpaMMMpoaaﬂme

nporpamma
OTnapka, TeCTMpoBaHue YTOHHeHMG mMoaenm,
{KOMMNBIOTEPHLIA 3KCNEPUMEHT) nony4yeHune pesym:TaTa

Puc. 4.2. Iransl pellleHns 3aflaui HA KOMIIBLIOTEPE

e 3anucaTh U3BECTHBIE CBA3U MEXKAY NCXOAHbIMU JAHHBIMUA U PE3YJIbTa-

TaM¥ C IIOMOIIBI0 MATEMATUUYECKUX COOTHOIIIEHUIT;

e BHIOpaTh HanOOJIee MOAXOAANIUY CIIOCO0 AJIA PEIIeHNd 3aJaun.

Ha mpemvem smane ocyuiccrBisieTcsi NOCTPOEHHE aJITOPUTMA —
YETKON MHCTPYKIUU, 3afalolrneil HeoOXo4uMYIO OCJIed0BaATEJIbHOCTD Oeii-
CTBUIl IJIsi pellleHUsl 3a4adun. AJTropyuTM dYallle BCero IIPEeACTABIAETCS E
dopMe 6JIOK-CXEMBI, BBUAY €€ HATJIAAHOCTU U YHUBEPCAIBHOCTH.

Ha uemeépmom amane anropuTm 3amuCbIiBaeTCA HA OJHOM U3 A3BIKOB
nporpaMMUpPOBaHusA. BBl yuuTech 3alHChIBATh IPOrpaMMBI Ha sA3BIKE
ITackanb.

' Ha namom amane OCYIECTBISETCS OTJIAAKA W TECTUPOBAHUE IPO-
rpaMMBI. JTall OTJIAAKU U TECTHPOBAHUA TaK)Ke Ha3bIBAIOT KOMIBIOTED-
HBIM 9KCIIEPHMEHTOM.

Otrnagka mporpaMmMbl — 3TO IpPOIlecC IMPOBEPKHN PaboTOCIOCOGHOCTH
IporpaMMBbl ¥ UCIIPaBJIeHUA OOHAPYIKEHHBIX ITPU 9TOM OmnboK. Ormmmbru
MOTYT OBITH CBSI3aHLI C HAPYIIIEHUCM IIPABUJ 3aIllMCH IPOrpaMMbl Ha KOH-
KPETHOM $I3bIKe IporpaMMupoBaHus. X mporpaMMUCTY IOMOTaeT BbI-
ABUTH UCIOJIb3yEMasi CHCTEMAa NPOrpaMMUPOBAHUA; OHA BBIZAET HA 9KPaH
COODIIIEHNA O BLIABJIEHHBIX OIINOKAX.

ITpoBepka mpaBuJIbHOCTH PaspaboTAHHOM HPOrpaMMbI OCYII[CCTBIISICT-
cA ¢ TOMOM[bIO TeCTOB. TeCT — 3TO KOHKPEeTHBIM BapuaHT 3HAYEHU HC-
XOJIHBIX AAHHBIX, IJI5 KOTOPOT'O N3BECTEH OXKULaeMbIi pe3yabTarT.

B  Mudopmaruka. 9k Y. | m




Fnasa 4. Havana nporpamMmmupoBaHusa

O nmpaBUJBHOCTH PaspaboTaHHOHA HpOrpaMMbl CBHAETEIBCTBYET TaKKe
COOTBETCTBUE TOJYYEHHBIX HAaHHBIX 3KCIEPUMEHTAJBHBIM (DaKTaM, Teo-
PETUYECKUM IIOJIOMKEHUAM U T. A. IIpr 3TOM MOKeT BOSHUKHYTH HEO0XO-
OUMOCTh YTOYHHTH paspaboTaHHYIO MaTeMaTU4YECKYI0 MOJeJb, IIOJIHee
ydecTb 0COO€HHOCTH U3y4aeMoro o6beKTa miu npouecca. Ilo yrouHEHHO
MaTeMaTUYeCKON MOJEJM CHOBa COCTaBJISETCA IporpaMMa, aHAJU3UDPY-
I0TCS1 PE3YJILTATEI €€ BBINIOJIHeHUsA. TaKk npoosKaeTcs 10 TeX Hop, IIoKa
IOJIyYeHHBIE Pe3yJibTaThbl HEe OYAYT HOCTATOYHO TOYHO COOTBCTCTBOBATH
N3y4aeMoOMYy OOBEKTY.

4.3.2. 3aga4a 0 nyTn TOPMOXEeHUA asTomMmooumns

PaccMoTpuM mocJieoBaTeJIbHOCTE IMPOXOXKAEHU A 3TAIIOB PEIeHuA 3a-
ayy Ha KoMnbioTepe (cM. puc. 4.2) Ha npuMepe IIPOoCTOM 3aKayuu.

Bopurens aBTOMOOMIIA, ABUIKYIIIETOCS C HEKOTOPOU MOCTOSAHHOIN CKO-
pOCTBIO, YBUAEB KPaCHBII cBeT cBeTo(opa, HAXxaJ Ha TopMmoad. [lociie aTo-
IO CKOPOCTh aBTOMOOMJIA CTajla YMEHbINIATHCA KaKAYIO CEKYHAY Ha 5 MeT-
pos. Tpebyercss HAUTH pacCTOSIHUE, KOTOPOE aBTOMOOHIEL IIPOUAET A0 MO~
HOHM OCTaHOBKH.

ITepsviit aman. [Jaso:

Vo, — HauajJgbHasg CKOPOCTH;

v, — KOHeYHasl CKOPOCTH (paBHA HYJII0, TAK KaK aBTOMOOUJIb OCTAHO-
BHLJICA);

a, — yCKopeHHe (paBHO —5 M/c).

Tpebyerca mHaiiTu: s, — paccTosiHHe, KOTOPOe aBTOMOOUIb IPOHAET 10
IIOJTHOH OCTAHOBKH.

Bmopott saman. B panHO! cuTyanuu Mbl UMEE€M [JeJI0 ¢ IPAMOJIMHEN-
HBIM DaBHOYCKODEHHBIM JBUKeHUeM Tesia. Popmysa s NepeMellleHUs
IIPYU 9TOM MMEEeT BUJ:

2
:VOx(Vx _VOX) +£x_ Vi = Vor

* a 2 a

X x

-YOpocTUM 3Ty (hOopMYJIy ¢ yIETOM TOTO, UYTO KOHEUHAdA CKOPOCTH PaBHA
2 2
v
- .o =Y
.Ilpua, = -5 m/c nonyuum: s, -1—0".

v
HYJIIO: §, = ——%%

x
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Tpemuit saman. IlpeacTaBUM aJIrOPUTM pPeEHIeHUSA 3amadyd B BUIE
0JIOK-CXeMBbI:

N

S:=v0xv0/10

Koney

i

Yemeépmulili aman. 3anuileM JaHHBIN aJrOPUTM Ha A3bIKe IIporpaM-
mupoBanus Ilackaib:

program n_2;
var v0, s: real;
begin
writeln ('BerumcieHMe OJIMHEL IIyTM TOPMOXeHMs aBToMobmna');
write ('BBemuTe HauvaJibHYIO CKOPOCTB (M/c)> ');
readln (vO0);
s:=v0*v0/10;
writeln ('Jo MOJIHOM OCTaAHOBKM aBTOMOOUIE mHNpoyneT ',
s:8:4, ' mMm.")
end.

ITamuiit aman. IIpoTecTUPOBATh COCTABJIEHHYIO IPOrpaMMy MOXKHO,
HCIOJIb3Y A TY UHGOPMAIIHIO, YTO IIPU CKOPOCTHU 72 KM/Y ¢ HayaJja TOpMO-
KEeHUSA [0 MOJTHOI OCTAHOBKM aBTOMOOKIE mpoxoaut 40 MeTpos.

BeimmosIHUB mporpaMMy HECKOJIBKO pa3 HpPU pPasIWYHBIX HCXOLHBIX
JaHHBbIX, MOYXHO CIeJIaTh BBIBOZ: yeM 0OJIbIlle HauaJIbHAasA CKOPOCTb aBTO-
MobudA, TeM OOJIbIlIee PACCTOSIHME OH IIPOMAET C Hauaja TOPMOXKEHUs A0
MOJIHOIT OCTAHOBKH.

IIpumensis KOMIIBIOTED AJIA PElIeHUs 3a/la4, BCerga cieqyeT NIOMHUTb,
4YTO HapAAY C OTPOMHBIM OBICTpOZEeiicTBHEM U a6CONIOTHOI UCIIOJTHUTEb-
HOCTBIO y KOMIILIOTEPA OTCYTCTBYIOT HHTYUIIUS M YyBCTBO 3JpaBOTrO
CMBICJIA, ¥ OH CIIOCOGEH pelllaTh TOJLKO TY 3ajauy, IPOrpaMMy pellleHUs
KOTOpPO¥ €My IOJATIOTOBUJI YEJIOBEK.
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CAMOE IN'MMABHOE

Jrarbl pellleHUs 3afa4l C HCI0/JIb30BAHUEM KOMIIbIOTEDA:
1) nocTaHOBKA 3a/1aun;

2) hopmanusanus;

3) anropuTMHU3aNUA;

4) nporpaMMupoOBaHUe;

5) KOMIIBIOTEPHBIN SKCOEPHMEHT.

A peumieHuss 3aziay Ha KOMIIBIOTEpe HEOOGXOAMMO BJIANETh A3bIKOM
IporpaMMHUpPOBaHUusA, 00aJaTh 3HAHUAMA B 00JacTH HH(MOPMAIUOHHOI'O
MOJEJIMPOBAHUSA H AJINOPUTMU3ALMH.

@ Bonpocok! n 3agaHns

1.

2.

Hepeqnc.rm're OCHOBHBIE 3Talbl PEIICHHA 3aga4ll ¢ HCIIOJIb3OBaAaHHUEM
KOMIIbIOTEpA.

YTo MPOUCXOAUT Ha 3TAlle IIOCTAHOBKU 3agaun? UTo sABJIAETCA pe-
3yJIbTATOM 3TOTO dTamna’?

Yrto nmpoucxonuT Ha aTamne opmanusanuu? UTo sBasieTcs pedyJib-
TaToOM 3TOro sramna?

Yo mpouCcxXoquT Ha sTame anrropurmusanuu? YTo aBiseTcs pe3yJib-
TATOM 3TOro aramna?

Y70 MpOUCXOAUT Ha dTalle nporpaMmupoBanusi? Uro aBiasercs pe-
3yJILTATOM 3TOTO0 dTana?

Yo IPOUCXOAUT HAa dTalle KOMOBIOTEPHOro sxcnepumenTta? Uro sas-
JISeTcs pe3yJabTaTOM DTOT0 aTana?

Kaxoii sTam, mno samieMy MHEHWIO, ABJIdeTCs Haubojgee Tpy-
TOEMKUM?

Kax BB cumraere, 1o cujiam Jid OJHOMY CIEIAAJIUCTY peanusanunsd
BCEX 3TAITOB PEeIleHUs CJOMKHON NpaKTruecKoi 3agaun? O6ocHyUTE
CBOIO TOYKY 3PEHHA.

Kaxk mpasuiio, CI0KHBIE ITPAKTHYECKHUE 3aJaull PenIaloTca O0JIbIn-
MM KOJUIEKTUBaMu paspaboTunkos. OTaeIbHbIE I'PYINbI B 9TUX KOJI-
JIEKTUBaX CHeIlHaJIM3UPYIOTCS Ha BBIMOJHEHUU OMLHOrO WU He-
CKOJIbKHUX 9TanoB PeUICHUSA 3aiaun. Hy»KHO JIU B TAKOM clydae UM
HMeTh IpefcTaBlleHne 000 BcexX 3Tallax pelieHus 3aJady C HCIIOJb-
3oBaHMeM Komnbiorepa? O6oCcHYyIiTE CBOIO TOUKY 3PEHU .
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10. MosKeT i IPUTOOUTLCS B XU3HU OpeAcTaBJIeHne 00 3Tamax perie-
HHUSA 3aaUl C UCIIOJIb30BaHNEM KoMIbioTepa? O00CHYITE CBOIO TOU-
Ky 3pEHUs.

11. YIuuHBII Ipojasel] ra3eT moJIy4aeT a pPyoJiel ¢ MpoLaskyu KaKJIoui O
us nepBbixX 50 razer. C npogaku KasKg0il U3 OCTAIbHbBIX Ta3€T OH I10-
aydaer Ha 20% OGoJsibiiie.

PaspaboraiiTe nporpaMmmy, KOTOpas BBIYUCIUT 3apabOTOK IIPOJAaB-
ma, ecsau oH npogact 3a aeHb 200 raser. 3adukcupyiiTe cCBOu aei-
CTBHUS Ha KAXKJOM U3 9TAIIOB PEIIeHNs DTON 3aJladu.

12. B aspobGyce, Bmernariiem 160 naccaKupos, TpU YeTBEPTH MECT Ha- Q
XOAATCA B CaJIOHAX DYKOHOMHYECKOro KJacca W OJHAa YeTBEepThb
MeCT — B caJioHe OmsHec-kKJiacca. CroumocTh Ouiiera B cajioHe 6u3-

HeC KJiacca COCTaBJIAEeT X pyOJieid, YTO B IBA pPa3a BHINIE CTOUMOCTH
fusera B caJOHaX 9KOHOMUYECKOI'0 KJiacca.

PaszpaboraiiTe mporpaMmMy, KOTOpasi BBIUKUCIUT CYyMMY JeHer, II0JIy-
YEeHHYI0 aBHaKOMINaHtell OT Npojasky O1JIeTOB Ha 3TOT peic, eciu
U3BECTHO, YTO OCTaJUCb HEPACHPOJAHHBIMH a OuJjeTroB Ou3-
Hec-KJlacca U b OHJIETOB 3KOHOMHUUYECKOIo KJiacca. Bwigesnrte Bce
3TaNbl PEIIeHUs 9TON 3aJaUr U OINIIINTE CBOU JAeHCTBUS HA KAXKJ0M
U3 HUX.
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§4.4

MporpammupoBaHmne NUHENHbLIX anropuTMoB

KaroueBrbrIe cioBa:
e BeIeCTBEHHELIN TUII JaHHBIX
® IeJIOYMCJIEHHBIN THUIT JaHHBIX
¢ CHMBOJILHBIM THUI JAHHBIX
® CTPOKOBBIN TUII JaHHBIX
e JIOTHYECKUI THUI JaHHBLIX

IlporpamMmbl, peanusyroiide JHUHEMHbBIE aJrOPUTMBI, ABJIAIOTCA IPO-
credimrnmu. Bee nMeromuecss B HUX OIIEPaTOPbI BbIMOJIHAIOTCA [10CJIEI0BA-
TeJIbHO, OOUH 38 IPYTI'UM.

ITporpammupysi JuHeliHbIE AJMOPUTMBI, paccMOTpuM 6ojiee TOAPOOHO
[eJI0YVICJI€HHBIE, JIOTMYECKIE, CHMBOJIbHBIE ¥ CTPOKOBEIE TUIILI JAHHBIX .

4.4.1. Yucnosbie TUNbI AaHHbIX

Brl y)xe BHAKOMBI C OCHOBHBIMM YKCJIOBbBIMM THUIaMU JaHHBIX
integer u real. K HUM IIpEUMEHHMMBI CTAHAAPTHBIE (DYHKI[UH, YACTh U3
KOTOPBIX npuBeneHa B Tabi1. 4.2.

Tabnuua 4.2
CranpaptHbie dyHkuum MNackansa
DyRKRIUA Hasnauernue Tun aprymenra Tun pesysbpTara
abs (x) Mopyab x integer, real Takoii ke, KaKk y
aprymeHra
sqr (x) Ksagpart x integer, real Takoii ke, Kaxk y
apryMeHra
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DynKumsa Hasunauenue Tun aprymenra Tumn pesyJjasrata

sqrt (x) KBanpaTHbIl KOpeHb | integer, real | real
u3 x ’

round (x) OKpyrJyieHue X 10 real
OamMKaNIIero 1meyjaoro

int (%) ITenas yacts x real

frac(x) OpoGHasa yacTh x real

random CayuaifHOe YHCJIO OT | — real
Omol

random(x) | CnyuaitHoe yHCJIO OT | integer integer
Omox - ’

Hccnenyem pabory GyHKIuME round, int u frac, HPUMEHUB UX K He-
KOTOPOMY BellleCTBeHHOMY X. CoOTBeTCTByIOILas IIporpamma OyneT
UMeTh BU/I:

program n_3;

var x: real;
begin
writeln ('MccrnemoraHue oGyHKumMiz round, int, frac');
write ('BBemure x>>');
readln (x);

writeln ('Oxpyrmnenue - ', round(x));

writeln ('lenas dyacTte - ', int(x));

writeln ('IOpobras uyacte - ', frac(x))
end.

3anycTuTe NporpaMmy HeCKonbKo pa3 ans x e {10,2; 10,8; —-10,2; -10,8}. Yro Q
Bbl MOXETe cka3aTb O Tune pe3ynbrarta KaXaon n3 aTux GyHKumMn?

4.4.2. LleNOYNCNEHHbIN TUMN AaHHbIX

Hapg neasiMu yucyiamMmu B s3bIKe IlacKab BLITIOJHAIOTCA CJenylolue
onepanmu: cioxkenue (+), BeluutaHue (—), ymMHoxeHue (*), moayueHme
eJI0oro yactHoro (div), mosyuyeHue 1eJjioro octaTka AejieHus (mod) U ge-
nerve (/). Pe3yIbTaTel IepBLIX MATH ONEpAaIyii — Ieskle yucia. Pesyms-
TaTOM OIIePAINH JEeJIeHUA MOYKET ObITh BELI[ECTBEHHOE YHCJIO.

Paccmorpum mpumep Hcnosib3oBaHuA onepanuii div m mod, 3almncaB
Ha fasbIKe [lackaJib IporpaMMy HaXOMKAEHUA CYMMEI ITu(dp BBOAWMOIO C
KJaBUATYPHI IIEJIOro TPEX3HAYHOT0 YHCIIA.
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HcnonbsyeM TOT (PAKT, UTO TPEXIHAUHOE UHCJIO MOYKHO IIPEJCTABUTH B
BUjie caenytoriieii cymmbi: x = a-100 + 10 + ¢, roe a, b, ¢ — mudpsl yncsia.

program n 4;
var x, a, b, ¢, s: integer;

begin
writeln ('HaxoxmneHue cyMMel LUOp TPEX3HAYHOTO umchaa');
write ('BeeiuTe UCXOOHOE UUCIIO>>');

readln (x);
a:=x div 100;
b:=x mod 100 div 10;
c:=x mod 10;
r=at+btc;
writeln ('s= "', 8)
end.

4.4.3. CUMBOJIbHbIW U CTPOKOBbIW TUNDbI [aHHbIX

3HaueHHeM CUMBOJILHON BenuduHb (TUll char) B aAsbike Ilackainb aAB-
JseTcs Jo00H M3 CHMMBOJIOB, KOTOPbLIII MOMKHO HOJIYYMTb HA 3KPAHE Ha-
KaTUeM ONHOM U3 KJIaBUII UJIN KOMOUHAIIUY KJIABUII, a TaKKe HEKOTO-
PBIX APYrUX CUMBOJIOB, B TOM 4YHCJIe M HEBUAUMBIX. MHOMKECTBO TaKUX
CHMBOJIOB COCTOUT U3 256 371eMEHTOB, KaXJOMYy U3 KOTOPLIX B COOTBET-
CTBUU C HCIOJIb3YyeMOM KOILOBOM TaOnMHIeH IIOCTABJEH B COOTBETCTBHE
xopg — umcao 0 go 255. .

CHMBOJIbI, COOTBETCTBYIOIIME IIEPBLIM 32 KOJaM, ABJIAKTCA yIIPABIA-
IOIIAMH, a OCTaJIbHble — n300parkaeMeIMu. K nzobpakaeMbIM CUMBOJIaM
OTHOCHUTCSA U NpoOes, UMeIONuil Koa 32.

3HakaM IIpeNuHaHu#A, 3HaKaM apu(pMeTndecKux onepamnuii, nudpam,
NPONUCHBIM U CTPOYHBIM JATUHCKUM DYKBAM COOTBETCTBYIOT KOABI OT 33
no 127. BykBaM HAaIMOHANBHOTO an()aBUTAa COOTBETCTBYIOT KOALI C HOME-
pamu 128 u nasee.

B Texcre mporpaMmbl KOHCTAHTY CHMMBOJIBHOIO THUIA MOYKHO 3aJaTh,
3aKJIIUUB JI000M n306paskaeMblii CHMBOJI B alIOCTPOdBI: '5', 'B', "* ',

Ecau 3HaYeHUe CUMBOJIBHOHW II€ePEMEHHOU CUYMTHIRAeTCA C KJIaBUaTy-
PHI, TO ero ciaenyer HabupaTh 6e3 anocTpodos.

Y100kl HAUTH KOJ CHMBOJIA, UCIIOJIB3YIOT DYHKIINIK ord, re B Ka4ecT-
Be mapaMeTpa 3aJ{ai0T CUMBOJI.

Yro6bl TTO KOAY y3HATH CUMBOJI, NCHOJIL3YIOT QYHKINIO chr, rae B Ka-
YecTBe mHapaMeTpa YKa3bIBalOT KOJ CUMBOJIA.

3HaueHUEeM CTPOKOBOM BeJIMUMHLI (THH String) ABIsAETCH IPOU3BOJIb-
Hasl MOCJIei0BaTEeIbHOCTbL CUMBOJIOB, 3aKJiloueHHas B anocTpodrl. B ITac-
Kase (KaK U B aJITOPUTMUYECKOM SA3bIKE) CTPOKHN MOXKHO CIeILIATh.
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IIpumep. 3anunieM Ha A3bIKe llacKass OporpaMmy, B KOTOPOH AJis
BBEAEHHOM C KJaBHATypPbl OYKBBLI Ha 9KpaH BbIBOAUTCA €€ KOJ. 3aTeM Ha

SKPaH BBIBOAUTCS CTPOKA, ITPEACTABIAIONAA CO00I NOCIeL0BATEILHOCTD

U3 TPEX OYKB MCHONB3YyEeMOM KOJOBOI TabJMIbI: OYKBEI, IIPEANIECTBYIO-

el UICXOoMHOI; UCXOMHOM OYKBEI; OYKBBI, CJIEAYIOIIEi 38 UICXOLHOM!.

program n_5;
var a: char; kod: integer; b: string;

begin
writeln ('Kom m cTpoka'):;
write ('BBemuTe MCXOOHYI OYKBY>>') ;
readln (a);
kod:=ord(a) ;
b:=chr (kod-1)+a+chr (kod+1) ;
writeln ('Kom Bykeua ', a, '-', kod):;
writeln ('Crpoka: ', b)
end.

4.4.4. Jlornyeckuin Tun gaHHbIX

Kax u3BeCTHO, BEeJIMYHUHBI JOM'MYECKOr0 THUIla IMPUHUMAKT BCErO JBa
sHauenus; B Ilackane sT1o false U true. 9TH KOHCTAHTBHI ONPEAeJIeHbI
Tak, yto false < true.

Jloruueckue 3HAUEHUS MOJYYAIOTCS B pe3yIbTaTe BBIIOJHEHUS onepa-
U cCpaBHEHUSA YHCJIOBBIX, CUMBOJIbHBIX, CTPOKOBBIX M JIOTHYCCKUX BbI-
paxkenuii. IlosTromy B I[lackaJjie joruuecKkoil TepeMeHHON MOXKHO ITPUCBA-
UBATh PE3yJIbTAT OllePalliu CPAaBHEHUA.

IIpumep. Harmmuiem nporpaMmmy, onpeaensioniyo HCTHHHOCTD BBICKa3bI-
BaHUSA « YUCJIO 1 ABISETCS YETHBIM» [JIsI [IPOU3BOJBLHOIO I[EJION0 YKCJIA M.

Ilycte ans — normyeckas mepeMeHHasi, a 11 — I[ejasg NepeMeHHas.
Torza B pe3ysbTaTe BHIIIOJHEHH S OolepaTopa IpucBanBaHnA

ans:=n mod 2=0
nepeMeHHOU ans 6yzeTr mpuCcBOeHO 3HaYeHHe true MpU JII0O0M YETHOM N
v false B IPDOTUBHOM cllydae.
program n 6;
var n: integer; ans: boolean;

begin
writeln ('OnpenejsicHMEe MCTUMHHOCTM BLHICKASBBEAHMII
o uéTHocTu yucna');
write ('BBeguTe uUCXOOHOE UYMUCIIO>>');

readln (n);
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ans:=n mod 2=0;
writeln ('Ymcyo ', n,' 4aBjiAeTCA dYeTHeM — ', ans)
end.

JlormyecKkuM IEpPEeMEHHBIM MOYKHO IPHCBaMBaTh 3HAYEHHUHA JIOTHYEC-
KHUX BBIPaA’KEHHI, IOCTPOEHHBIX C [IOMOIIILIO U3BECTHLIX BAM JIOTHTYECKUX
GbyHKIUHN 1, NN, He, KoTopkhle B ITackasie 0603HAUAIOTCS COOTBETCTBEHHO
and, or, not.

IIpumep. Hanmmem nporpaMmy, onpefesssioniyo UCTUHHOCTD BBICKA-
3bIBaHUSA «TpeyrolbHUK C AJINHAMU CTOPOH a, b, ¢ sABIsAeTCsa paBHOOen-
PEHHBIM» AJI IPOU3BOJIBLHBIX LIEJIBIX YHuces a, b, c.

program n_7;
var a, b, c: integer; ans: boolean;
begin
writeln ('OnpenesieHye MCTUMHHOCTM BHEICKA3BIBAHUS
O paBHOOEIPEHHOM TpeyToJibHuKe') ;
write ('BBemuTe 3BHaueHMA a, b, c>>');
readln (a, b, c);
ans:=(a=b) or (a=c) or (b=c);

writeln ('TpeyrombHUK C nJmuHamu ctopoH ', a, ',',
b, ',', ¢, ' aBuseTcs paBHODeIpeHHEM - ', ans)
end.
CAMOE rmMABHOE

B saswpike IlacKayb MCIOJIB3YIOTCHA BEIeCTBEHHBIM, eJOYHUCIEeHHBIN,
CHMBOJIbHBIHM, CTPOKOBBIH, JIOTMYECKUWI N JPyrue THUIILI JaHHBIX. aa
HUX oIpefesieHbl COOTBETCTBYIOIIIME ONEPAIINY U (hYHKITUH.

Bonpocobt n 3aaaHua

1. s 3afaHHOTO X BBIYUCJIHUTE Y 10 (hopmyJie
y=x3+2,6x2—x+1.
IIpu sTom:

)
Vv

a) Oorrepaiifiio BO3BEAECHMS B CTEIIEHDb MCIIOJIB30BaTh 3aIIPEIEHO;

6) B ofHOM oIlepaTope IPUCBAaNBAHUA MOKHO HCIIOJB30BaTh He 60-
Jlee o HOM apudMeTUUecKol onepanuy (CJI0’KeHNe, YMHOXKeHHe,
BLIYUTAaHUE);
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B) B IIporpaMMe MOKeT ObITh MCIIOJB30BaHO He 00Jiee MATU OIepaTo-
POB [IPpUCBAVBAHUSA.
ITodckaska: mpeoOGpasdyiiTe BbIpaskeHUe K CJIEIYIOIeMY BUIY:
y=((x+2,5)x-1)x+ 1.

2. Tlo 3aaHHBIM KOOPAUHATAM TOUYEK A 1 B BLIYHUCJINUTE AJIVMHY OTPEe3-
xa AB.
IIpumep BXOOHBIX JaHHBIX IIpuMep BBIXOJHBIX AAHHBIX
xa=1 |AB|=10.0
ya=2
xb=10
yb=7
3. H3BecTHBI JIWHBI CTOPOH TPEYroJbHUKA a, b, ¢. Hanumure mpo- 0
rpaMMYy, BBIYHUCJIAIOIYIO IJIOIagb 3TOTO TPEeYyTroJIbHUKA.
IIpuMep BXOAHBIX JaHHBIX IIpuMep BHIXONHBIX JAHHBIX
a=3 S=6.0
b=4
c=5

4. UsBecTHBI KOOpAMHATH BepuinH A, B, C TpeyronbHuka. Hanumure 0
IpOrpaMMmy, BHIYHCIAIOIYIO IJIONaAb 9TOIO TPEYTOJIbHUKA.

Hpnmep BXOAHBIX NaHHBIX IIpmvxep BBIXOAHBIX JaHHBIX

xa=2 S=16.0
ya=1
xb=6
yb=5
xc=10

yc=1

5. Ecau cymMMa HaJiora HCUKMCJISAETCA B pyOJIAX 1 KOIeHKax, TO HaJIOTro-
Bad cayxba okpyriseT eé fo Gumokaiiniero py6sus (zo 50 Komeek — ¢
HeZocTaTKoM, cBbilile 50 Komeek (Brirodass 50) — ¢ u30BITKOM).
HUcnonrsyiiTe KoMIIbIOTED, YTOOBI BBECTH TOUHYIO CYMMY HaJjora u

BBIBECTU, CKOJIBKO ClIenAyeT YIIJIATUTL.
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Hccenenyiite pabotry pyHKIHuU random, 3allyCTUB MHOI'OKPATHO Ha
BBLINOJIHEHNE IPOrpaMMy:
program n 8;
var %, n: integer;
begin
writeln ('UccnemoeaHme ¢yeHKUMM random') ;
randomize (*nJys TeHepauuy Pas3JIMUHBIX CIIYUYaMHBIX YMCeJl
Opy KaxICOM BanyCKe NporpaMMel  *) ;
write ('Bpemmure x>>');
readln (x);
write ('Brenure n>>"');
readln (n);

writeln ('random(', x, ')=', random(x));
writeln ('random(', x, ')+', n, '=', random(x)+n)
end.

Kak MOXXHO MOTyunThb cirydaiHoe yucyo u3 npomexxkyTtra (0; x)?
Kak M0XH0 mOoTyunTh ciaydailtHoe 4uco u3 npomexxkyrtra (0; x]1?
Kak MOXHO TOJTyUYUTH CAyYaiiHOE YHCJI0 U3 IIPOMEyTKa (1; x + n)?

OnHa KOMITAHUA BBINYCTHJIA JOTEPEeiiHble OUJIeThl TPEX pPaspAnoB:
IJIsT MOJIONEXKU, IJIsT B3POCJBbIX U IJIA cTapukoB. Homepa GuiieToB
Ka)Kaoro paspdAja JiedKar B IIpeaeax:

ansg mogonésxu — ot 1 go 100;

ans B3pocsasrx — ot 101 go 200;

nist crapukoB — ot 201 mo 250.

C nmomoubio KOMObIOTEPA BHIOEPUTE CIYUANHBIM 00pasoM JIoOTEpeii-
HBIH OUJIET B KAMKJOM paspsije.

3anummre Ha A3bike [lackauap mporpaMMmy, KOTopas [AJast NPOU3-
BOJILHOT'O JBY3HAYHOI'O YKCJIA OIPEaesIsIeT:

a) CcyMMy U HPOU3BEJeHNE ero nudp;

6) ynciio, 06pa3oBaHHOE MIEPECTAHOBKON (PP MCXOAHOI0 YHCJIa.
3anuinure Ha A3biKe [lacKkayb mporpaMmy, Peanu3yIOLIyIo ajro-
puTM paGoThl KaccHpa, BbIJAIOIEro MOKyIaTeNro cravy (s) Hau-
MeHBIIMM KojaudyecTBoM GankuoT o 500 (£500), 100 (£100), 50
(£50) u 10 (k10) pyGueii.

ITpumep Bxoaubix aanuepix | IIppMep BHIXOAHBIX JaHHBIX

845 CriegyeT CchnarTk:
GankHoT no 500 py6. — 1 wr.
B6ankHOT o 100 py6. - 3 wT.
GaukHoT o 5C py6. - 0 wT.

GanxHoT no 10 py6. — 4 wr.
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10. Upér k-1 cexyupa cytok. PaspabGoraiiTe mporpamMmmy, KoTopas IO
BBEAEHHOU Ek-iI CEKYHEe CYTOK ONpenessieT, CKOJbKO Le/IbIX YacoB A
U IeJIbIX MUHYT m OPOILJIO C Havaja CyToK. HampuiMmep, ecau
k=13257=3-3600+40-60+ 57, 0o h =3 um = 40. BuiBenure Ha
5KpaH ¢pasy: It is .. hours .. minutes. BmecTo MHOroroumnit
IIporpaMma JOJI»KHa BbIBOJUTL 3HAYEHUA I U M, OTJEJIsIsi UX OT CJIOB
POBHO OOHUM ITPOGETIOM.

IIpumep BXOOHBIX JaHHBIX IIpumep BBIXOOHBIX JAHHBIX

13 257 It is 3 hours 40 minutes.

11. Banumure Ha s3bIKe [lackaysb mporpaMmy, KOTOpasi BBIUUCISAET
CyMMYy KozoB OyKB B csioBe BAUT.

12. 3anuiunTe Ha sA3b1Ke Ilackasb mporpaMmy, KOTOPasa BHIBOJAUT Ha dK-
paH CTPOKY CUMBOJIOB, KOZbl KOTOPBIX paBHbI 66, 69, 71, 73, 78.

13. PaspaGoraiiTe mporpaMmy, KoTopas 3allpalllMBaeT TPU CTPOKOBBIE
BEeJIMUNHLBI — B3aVMOCBSI3aHHLIC MPUJIATATEILHOE, CYIIeCTBUTEIb-
HOe ¥ IJIaroJ, a 3aTeM medyaTaeT Bce BADUAHTHI (Ppas ¢ KCIOJIb30Ba-
HUEeM BBEIEHHBIX CJIOB.

[Ipumep Bxomubix JaHHBIX | IIpuMep BHIXOMHBIX JAHHBIX

3EJIEHHE 3EJIEHHE JIMCThA PACIYCKAITCS
JIMCTHSA 3EJIEHHE PACHYCKAKTCH JIUCThLS
PACITYCKAKRTCH JIMCThA SBEJEHHE PACIYCKAITCSH

JIUCThsl PACIIYCKAKTCH 3EJIEHHE
PACIIYCKAIOTCS 3EJIEHHE JIMCTBS
PACIIYCKAIOTCA JIMCTBSA SEJIEHHE

14. [TaHbl 3HAUYEHUA [EJOUYKCIEHHBIX HepeMeHHBIX: ¢ = 10, b = 20.
Yemy OyzeT paBHO 3HAUEHHE JIOTMUECKON TEPEMEHHOH rez Iocje
BBIIIOJIHEHUS OTTePATUY TPUCBAUBAHUS?

a)rez:=(a=10) or (b>10)
0) rez:=(a>5) and (b>5) and (a<20) and (b<30)
B) rez:=(not (a<15)) or (b>20)

15. CocraBpTe MpOrpamMMmy, BEBOASIIYIO true, €ClAU BBICKA3LIBAHHE SB-
JIieTCs UCTUHHEIM, U false B IPDOTUBHOM CJIyUyae:

a) cyMmMa Hu(pp TPEXZHAYHOTO UHCIa X ABISAETCA YETHBIM YUHMCJIOM;
6) TPEYTOJNBHUK CO CTOPOHAMH @, b, ¢ ABISAETCA PA3HOCTOPOHHUM.

V)
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§4.5

NMporpammupoBaHue pasBeTBAKIOWNXCS
anropuTMoB

KiarogeBsle cl10Ba:
e YCJIOBHBIH OIlepaToOp
e cokpalléHHas (popMa yCJOBHOrO OIIepaTopa
® COCTaBHOII OepaTop
e BJIOYKEHHBIE BETBJIEHUS

4.5.1. YcnoBHbli oneparop

Ilpu zanucu Ha sizkike Ilackanes pasBeTBIASIONIUXCS AJITOPUTMOB HC-
IOJIB3VIOT YCJIOBHBIH orniepaTop. Ero obmuii Bus:

if <ycnoeue> then <ornepartop_ l> else <onepaTop_2>

Jl1a sallycu HEMOJIHBIX BETBJIEHUM KCIOJIb3yeTCA COKpallEéHHasa (op-
Ma yCJIOBHOIO oIlepaTopa:

if <ycnoeue> then <oneparop>

CioBa if — then — else IEPEBOLATCS C AHINIMICKOrO Ha PYCCKUI
A3BIK KaK €CJIM — TO — MHaue, UTO [I0JHOCTHIO COOTBETCTBYyeT 3aIlVCU BET-
BJIEHUHA Ha aJITOPUTMHYECKOM A3BIKE.

Ilepen else 3HAK «;» HE CTABUTCA.

B kauecTBe yCJIOBUI UCIIOJIB3YIOTCA JJOTHUECKUE BHIPAMKEHU S
® MIPOCThI€ — BIANHCAHHBIE C IIOMOIIBLIO OIIePAI[Mil OTHOIIIEHUST;
® CJOKHbIE — 3AMIMCAHHLIE C IIOMOIIBIO JJOTHUECKNX OIlepaIHil.

IIpumep. 3anuiiem Ha fA3bIKe IlacKajL pacCMOTPEHHBIA B . 3.4.2

(npumep 8) aIropUTM ONpeaesIeHUs IIPUHAMLJIEKHOCTH TOYKHU X OTPE3KY
[a; b].
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program n_9;
var X, a, b: real;

begin
writeln ('OnpeperneHme NPMHALJIEXHOCTUM TOYKM OTpesKy');
write ('BBemmure a, b>>');
readln (a, b);
write ('BBemouTe x>>');

readln (x);
if (x>=a) and (x<=b) then
writeln ('Touka NPUMHAOJIEXUT OTpPEe3Ky')
else writeln ('Touka He [NPUMHALJIEXUT OTPE3KYy')
end.

IIpumep. Bocmonedyemcs cokpaiiénuoil ¢popMoil omeparopa BeTBJIe-
HUSA [Js 3anucy Ha sisbike Ilackass paccmoTpensoro B n. 3.4.2 (mpwu-
Mep 9) anropuTMa IpHCBanBaHUA IIePeMeHHOI y 3HaYeHUSA HauOoJbIel

13 TPEX BeJIMUUH A, b U C.
program n 10;
var y, a, b, c: integer;

begin
writeln ('HaxoxmeHue HauGONbmen u3 TPEX BEJMUMH') ;
write ('Beemure a, b, c>>');
readln (a, b, c):
y:i=a;

if (b>y) then y:=b;
if (c>y) then y:=c;
writeln ('y=', vy)
end.
JononHuTe 3Ty NnporpaMmmy Tak, 4ToObl €€ BbINOSIHEHME NMPUBOLWIIO K NpUCBaun-
BaHUIO NEPEMEHHON Yy 3HaYeHNs 6oNblUe U3 YeTbIPEX BENWYWH &, b, cn d.

4.5.2. CocrtaBHOI onepaTtop

B yciosHOM onmepaTope u mocyie then, u mocje else MOYXHO HCIIOJIb30-
BaTb TOJILKO OAWH oreparop. Eciu mpu HEKOTOpOM ycJoBUH Tpebyercs
BBIITOTHUTH OIPEIEIEHHYIO IMOCJIeL0BATEeILHOCTh OIIePATOPOB, TO UX 005-
eNHAIOT B OAUH COCTaBHOM o11€paTop.

Koncrpykius Buaa

begin <nocnemoBaTeJIbHOCTL OllepaTopob> end
Ha3bIBAETCA COCTABHBLIM OIIEPATOPOM.

IIpumep. AnropuT™m peuleHUs KBaJApPaTHOTO ypaBHEHHSA BaM XOPOIIO
H3BeCTeH. 3anHIlleM COOTBETCTBYIOIIYIO IIporpaMmy Ha sasbike Ilackansb.
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program n 11;
var a, b, c: real;
var d: real;
var x, x1, x2: real;
begin
writeln ('Pemenme KBaZpaTHOI'O ypaBHeHUa');
write ('Bemure kosddbuumeHTH a, b, c>>');
readln (a, b, c);
d:=b*b-4*a*c;
if d<0 then writeln ('Kopuewn HeT');
if d=0 then

begin
x:=-b/2/a;
writeln ('Kopeub ypaBHeHuss x=', x:9:3)
end;
if d>0 then
begin
x1l:=(-b+sqrt(d))/2/a;
x2:=(-b-sqrt(d))/2/a;
writeln ('KopHu ypaBHeHMs:'):;
writeln ('x1=', x1:9:3);
writeln ('x2=', x2:9:3)
end

end.

4.5.3. MHoroo6pasune cnoco60B 3anncu BETBICHWNA

B kauecTBe omepatopa mnocisie then u else MOXXHO HCIOJIB30BATH
YCJIOBHBIH onepaTop. Hanpumep, BO3ZMOXKHA CJIeIYIONAs KOHCTPYKI[UA:

if <ycnéBMel> then
if <ycnoBueZ2> then <omneparopl>
else <oneparop2>

Ilpn ucnosib30BaHUU TaKUX CJIOXKHBIX KOHCTPYKIUI (X eIlé HasblBa-
IOT BJIOXKEHHBIMH BETBJIEHUSAMU) CJIe[[yeT UMEeTh B BUAY, YTO else Bcerga
OTHOCUTCSH K Oamaxkaiiinemy onepartopy if.

HE“MGQ. BOCHOJII:ByeMCﬂ BJIOXXEHHBbIM Be€TBJIEHHEM [JJid 3alllMCH Ha

a3bvike Ilackanb paccmorpensoro B n. 3.4.2 (npumep 10) axropurmMa pe-
LIEHUA JINHEHHOTO YpaBHeHUA,

(\ |
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program n 12;
var a, b, x: real;

begin
writeln ('PeweHue JMHEMHOTC ypaBHeHUs');
write ('Brenure kosdduumvenTE a, b>>');

readln (a, b);
if a<>0 then
begin
x:=-b/a;
writeln ('KopeHb ypaBHeHus x=', x:9:3)
end
else if b<>0 then writeln ('Kop:uen HeT')
else writeln ('x - Jmwoboe umciuo');
end.

Kak npaBuio, pjs perieHus ogHOM M TOH »Ke 3aJa4uM MOXKHO IIPEJJIo-
KHUTh HECKOJBLKO AJITOPUTMOB. Y6eIMCA B 3TOM, 3allcaB IporpaMmMmy pe-
IIeHUA JNHEIHOro ypaBHEeHNU A, HEe Npuberas K BJOMXEHHLIM BETBJICHUAM.

program n_ 13;
var a, b, x: real;

begin
writeln ('PeweHue JIMHEMHOTO ypabBHeHus');
write ('Bemnure kos3bduuMeHTH a, b>>');

readln (a, b);
if a<>0 then
begin
x:=-b/a;
writeln ('KopeHb ypaeBHeHUsa x=', x:9:3)
end;
if (a=0) and (b<>0) then writeln ('KopHelr HeT');
if (a=0) and (b=0) then writeln ('x - nwoboe umucyo')
end.

BosmoskHO, BTOpPOi1 BapuaHT mporpaMmbl IOKa)KeTcsi BaM OoJiee Ha-
raagasiM. Ho u y mepBoro BapuaHTa €CTh CBOM IIPEMMYIIleCTBa: B HEM Je-

JlaeTCA MEHbIIIe IPOBEPOK.

McnonbayiTe BNoXeHHble BETBAEHUS O 3anncu NporpamMmbl, onpenensio-
e NpuHanNexXHOCTb TOYKU X OTpe3Ky [a; b].
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CAMOE T TABHOE

Ilpu 3anucu Ha A3biKe IlacKanb pasBeTBIAAIOIIUXCS AJTOPUTMOB HC-
[0JIL3YIOT YCJIOBHBIH OIlepaTop:

if <ycnoeue> then <oneparop 1> else <onepaTop 2>

s 3amycyu HENOJIHBIX BETBJIEHUI MCIIOJIb3YeTCs COKPAUIEHHbIN
YCJIOBHBIN OIIepaTop:

if <ycsoeme> then <onepartop>
Ecyizn mpu HEKOTOPOM YCJIOBUM TPeGYyeTCA BBIIIOJHUTDH OIIPEeAEJIEHHYIO

IIOCJIeAOBATEJIBHBIX OIMEPATOPOB, TO UX OO'BEAUHSAIOT B OAHMH COCTABHOI
onepaTop, UMEIOIIIi BuJ:

begin <nocrnepoeaTenbHOCTL onepaTopoB> end.

Bonpocsl  3apanusa

O

1. Kaxk Ha a3bIKe [TacKaab 3anmchiBaeTcs IIOJHOE M HEIIOJIHOE BETBJIe-
Hue?

2. fIBnsieTcss M YCIOBHBIM OIIEPATOPOM IOCJIENOBATEJIBHOCTH CHUMBO-
JIOB?

a) if x<y then x:=0 else read (y)
6) if x>=y then x:=0; y:=0 else write (z)
B) if x<y <z then a:=a+l

3. Uto Takoe coctaBHOU omepatop? [lyisi yero OH WCHOJIL3yeTCS B
yCJIOBHOM oIepaTope?

4. Vcnosb3ys cocTaBHOI OepaTop, YIPOCTHUTE CIeAYIOUNH (hparMeHT
IporpaMMBbl:

if a>b then c:=1;
if a>b then d:=2;
if a<=b then c:=3;
if a<=b then d:=

o 5. HaHo TpéxsHauyHoe umcyo. Hamummure mmporpaMmy, KOTopas OIpe-
ZeJifgeT:

a) ecTh JI cpenu udp 3aJaHHOTO TEJIOT0 TPEX3HAYHOI'O UHCIa OIU-
HaKOBbIE;




MporpammunpoBanne pa3BeTBASIOWMNXCA anropuTMoes

TIpumep BXOAHBIX JaHHBIX ITpumep BBIXOJHBIX JAHHBIX
123 Her

121 Ha

222 Ha

0) sIBJISIETCS JIV YMCJIO «ePeBEPTHIIIIEM» , T, €. YUCJIOM, JeCATUIHAA
3aIich KOTOPOro YUTaeTCsi OMUHAKOBO CJIEBa HAIIPaBo U CIIpaBa

HaJIeBO.

IIpuMep BXOAHBIX JAHHBLIX ITpumep BHIXOAHBIX JaHHBIX
122 Her

121 llepeBEpTHIl

222 [lepeBEPTHIN

6. [daHbI ABe TOYKHU B ILJIOCKOM IPSMOYTOJBHOI cHuCTeMe KOOPAUHAT.
Hammuimite mporpamMmmy, omnpefesiioliyio, KOTopas U3 TOYeK Haxo-
AUTCS OimaKe K HavyaJly KOOpauvuHaT.

IIpumep BXOAHBIX JaHHBIX ITpuMep BBIXOAHBIX SJAHHBIX

KoopmuuaTel 1-1t1 Touxkm>> 1, 2 |1-sa Touka OJimmxe

KoopamHaTe 2-% Touku>> 3, 4

7. JaHbl TPU HaTypaJbHBIX Yyncaa. Hanuiinre nporpaMmMy, onpeneis-
IOIYIO, CYIIEeCTBYeT JIU TPEeYTOJbHUK C TaKUMHU AJIUHAMH CTOPOH.
Ecnu Takoit TpeyrosibHUK cyliiecTBYeT, TO OIPENeJINTe ero TUl (pas-
HOCTOPOHHUN, paBHOOEAPEHHbII, pA3HQCTOPOHHUIA).

IIpumMep BXOAHBIX NAHHEIX ITpuMep BBIXOAHBIX JTAHHBIX
abc>121 He cywmectTByeT

abce> 2 22 PaBHOCTOPOHHMUMA

a b c>> 20 20 30 PaBHOOempeHHHN

abocec> 345 PasHOCTOPOHHMI

8. Hmerorca gaHHbIE O KOJMYECTBE MOJIHBIX JIET TPEX HNPUI3EPOB criap-
Takuazpl. Hanumure mporpamMmy, BBIOMPAIOI[YI0 H BBIBOASIIYIO
BO3pacT caMoro MJIaJIIero mpusepa.
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0 9. Hanwumiure nporpaMmy, OIIPeeSISIONIYIO, JIEXKUT JI TouKa A(xa, ya):
a) Ha upaMol y = kx + |, Hag Hell unu nox Hel;

IIpuMep BXOAHBIX JaHHBIX IIpumep BBIXOAHBIX JAHHBIX

k, 1>>-1 5 Touka JIexuT OH IPAMON.
xa, ya >>1 2

k, 1>>-15 Touka JIeXWUT HaO NPsMON.

xa, ya >>1 10

k, 1>>-1 5 Touka JeXuT Ha NPAMOM.
xa, ya >>1 4

0) Ha OKPY’KHOCTHU 2%+ y2 = r%, Hag Heil wiu NOX Heil. IIpumeps!
BXOJHBIX JAaHHBIX U COOTBETCTBYIOIIUX MM BbIXOJHBIX JAaHHBIX
paspaboTaiiTe CaMOCTOATEILHO.

o 10. Hanuimure mporpaMmy, KOTOpas MPOU3BOAUT OOMEH 3HAUEHUU Iie-
PEMEHHBIX X U I, €cJIi X OoJbIle Y.
IIprMep BXOJHBIX JAHHBIX ITpumep BHIXOAHBIX JAHHBIX
x>>5 x=5
y>>6 y=6
X>>6 x=5
y>>5 y=6

O 11. Jlau ycrnoBHBIH omrepaTop:
if a<5 then c:=1
else if a>5 then c:=2
else c:=3
Kaxoe sHaueHnue nMeeT nepeMeHHas a, €CJIN B pe3yJIbTaTe BbIIIOJIHE-

HUS YCJIIOBHOTO OIEpaTOpa MePeMeHHO ¢ IPHUCBAUBAETCs 3HaUe-
Hue 3?7

O 12. HanuiumnTe nporpamMmy, BHIYHCIISIOIIYIO 3HaYeHNE QYHKITUN:
-1 npu x<0,
y=< 0 npu x=0,
1 mpn x>0.

TIpumep BXOAHBIX JaHHBIX IIprmep BHIXOAHBIX JAHHBIX
-5 y=-1
0 y=0

5 y=1




npOFpaMMMpOBaHMe pa3eerTBnalouLnuxcs anropurMmoes

13. CocraBbTe nporpamMmmy AJid perneHus 3agauu Ne 20 k § 3.4 (oupege-
JIeHVe JHA HeleJIH).

14. Ilose maxMaTHOUN SOCKHU ONIPENEJAETCS ITapoi HATYPaJIbHBIX YHCeJI,
KaK/0e H3 KOTOPBIX He IperocxoauT 8. Hanmuminure nmporpaMmy, KO- 0
TOpas Mo BBeAEHHBIM KOOpAuHaTaM ABYX moJei (k, ) u (in, n) onpe-
feJsser, ABJAAIOTCS JIX 3TH 0JIA TIOJIAMU OZHOIO LiBEeTa.

ITpumep BXOQHBIX JaHHBIX IIpumep BBIXOJHbIX JAdHHbIX

KoopnvHare 1-T0 nossa>> [Iojyia onmHOIC UBeTa

KoopnvHaTe 2-T0 1noJis>>

KoopaovuaTe l-ro noss>> [lons pasHOIO LBeTa

KoopamnHaTte 2-T0 I1oJys>>

KoopnyvHaTH l-Tro noma>> [loyia omHOIO LUBeTa

g Nl Ww NN
D Jdlw ww N

KoopnvHaTH 2-T0 IOJA>>

15. Hanummure nporpamMmy, B KOTOPOI IOJL30BATEJIO IIPEJIAraeTcs
ponosinuTh A0 100 HekoTOpOE LEes0e Yucio a (a — ciiydaHoe YuC- 0
a0, meubiree 100). OTeeT nmoab30BaTeJIsA IPOBEPSETCS U KOMMEH-
TUDPYETCH.
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§4.6

MporpaMmmupoBaHne LUKINHECKNX
anropuTMoB

KaroueBsre ciroBa:
e while (ukja-ITOKA)
e repeat (nukJia-I10)
e for (LUKJI C IapaMeTpoM)

4.6.1. MNporpamMmmupoBaHne LMKMIOB C 3a4aHHbLIM YCJ/IOBUEM
npoaomxeHus padborni

kg ¢ safaHHBIM yCJIOBHEM IIPOJOJIKEHUsI paboThl (uxi-IIOKA)
nporpaMMupyeTrcs B s3bIKe IlacKayib ¢ IOMOHILIO olepaTopa while.
O611uit BUA ontepaTopa:

while <ycynoBume> do <onepaTop>

3necs:

<yCJI0BHE> — JIOTUUECKOe BBIPAYKEeHIe; MOKa OHO NCTHHHO, BBIIIOJIHA-
eTCs TeJIO IIUKJIA;

<omepaTop> — IIPOCTOM HJIX COCTABHOM OIlepaTop, C IIOMOIIBIO KOTO-
pOro 3anucaHo TeJIo [UKJIA.

3anuimnem Ha sizbike [lackanabp paccMoTpeHHBIH B 1. 3.4.3 (npumep 14)

aJITOPUTM IOJIYYEeHUA YACTHOIO ¢ U OCTATKA I OT JleJIeHUs IeJIoro Yucia x

Ha IeJIoe YUCJIO I 6e3 UCIIOIL30BAHUS Ollepaliul IeJIeHu .

program n 14;
var x, y, q, r: integer;

begin
writeln ('YacTHoe M ocTaTok');
write ('Beremure pesmmmoe x>>');
readln (x);
write ('BBemmTe nesmress y>>');
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read (y);
ri=x;
q:=0;
while r>=x do
begin
r:=r-y;
q:=qg+l
end;
writeln ('YacthHoe g=', q);
writeln ('OcTtatok r=', r)
end.

4.6.2. NporpaMmmMupoBaHue LMKNOB C 3a,aHHbIM YCNTIOBUEM
OKOH4YaHus PadoTbl

Iuky ¢ 3afaHHBIM YCIOBUEM OKOHUYAHUSA paboTe! (ukJi-I0O) nporpam-
MHUpyeTcd B sa3bIKe Ilackasb ¢ momMoIibsio oniepaTopa repeat. O6init Bu,
omeparopa:

repeat <omneparopl; onepaTop2; ..; > until <ycmnosue>

3aech:
<omepatopl>; <omepatopZ2>; .. -— OIEpaTOpPBI, OOpasyloliue Teao
IUKJIA;
<ycJIoBHE€> — JIOTHYECKOe BBIpAXKEHUe; eCJI OHO JIOXKHO, TO BBINOJ-
HAETCHA TeJIO LUKJIA.
Bamnuiiem Ha sspiKke Ilackans pacemorpeHHbI B 1. 3.4.3 (mpumep 17)
aJI'OPUTM penieHus 3aJa4ul o rpadrike TPeHUPOBOK CIIOPTCMEHA.

program n_15;
var i: integer; x: real;

begin
writeln ('T'padpmk TPEHMPOBOK') ;
i:=1;
x:=10;
repeat
i:=i+1;
x:=x+0.1*x;
until x>=25;
writeln ('HaumHas ¢ ', 1, '-ro mHs crnoprcMeH OynerT
npoberare 25 kMm')
end.
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4.6.3. MNMporpammMmupoBaHue LMKNIOB C 3a4aHHbIM YNCJIOM
NMOBTOPEHUN

ura ¢ 3aagabIM yrcaom mosropenuit (muki-IJIS) nporpammupyet-
cs B sizpike [lackank ¢ momonero orteparopa for. Ero obiuit Bua:

for <napamerp>:=<Haudanbroe 3radeHMe> to <KOHEUHOe 3HadeHMme>
do <onepatTop>

3aechb:
<IapameTp> — IICPCMEHHAas I[eJIOro THIIA;
<HaYaJIbHOE_ 3HaueHNe> U <KOHEUHOe 3HaueHue> — BBIPAXKEHUA

TOI'O 2Ke TUIIA, YTO U [TapaMeTp, BbIYHCJIsIeMbIe IIepe] HauaJIoM [UKJIA;
<oImmepaTop> — IIPOCTOI UJIU COCTABHON OIICPATOD — TEJO IUKJIA.

IIpu BBIIOJITHEHUH STOTO ONepaTopa MocJie KaxJI0ro BEITTOJIHEHUS TeJjla
IUKJa IPOUCXOAUT yBeJUUYEHNE Ha eAUHUIY TlapaMeTpa I[UKJIa; yCJIOBHU-
eM BBIXOJAa M3 IUKJIa SABJISeTCsS NpPeBHIIIeHHe DapaMeTPOM KOHEeYHOro
3HAYEHU .

BanumieM Ha si3pIKe [lackanp pacecMoTpeHHbli B 1. 3.4.3 (mpumep 19)
AQJITOPUTM BBLIYUCJIEHUS CTEIEeH! C HATYPAJbHBIM [I0Ka3aTeseM 71 AJIA JIF0-
0OT0 BelIeCTBEeHHOTO YKCJa d.

program n_16;

var i, n: integer; a, y: real;
begin

writeln ('Bo3pemerHme B CTENEHE');
write ('BBemmTe ocHoOBaHMe a>>"');
readln (a);

write ('BremuTe nokaszaTesyie n>>');
readln (n);

y:=1;

for i:=1 to n do y:=y*a;

writeln ('y=', vy)

end.

4.6.4. Pasnv4Hbie BapyvaHTbl NPOrpaMmmMmnpoBaHuns
UMKNINYECKOro aaropurma

CBOMCTBOM NpOrpaMMHPOBAHUSA SABJISETCA TO, UTO AJIS PeIIeHUus Of-
HO¥M M TO JKe 3aJja4yy MOI'yT ObITb CO3/jaHbl Pa3HbIe IIPOrpaMMbl. BBl MOT-
a1 yOeoUTHCA B 9TOM, MPOrpaMMUPYs BeTBJIeHUSA. PacCMOTpUM IIpuMep,
MMOKAa3bIBAIOIINE, UTO U IIUKJIUYECKUH aJTOPUTM MOYKeT ObITh 3aIIporpaMm-
MUPOBaH Pa3HbIMU CIIOCO0aAMU.
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IIpumep. Hanuinem nporpaMmy, B KOTOPO#H OCYIIIECTBJISIETCS BBOJ Ie-
JbIX ymceJ (BBOJ OCYIIECTBJIAETCA IO Tex LOp, [I0Ka He OyaeT BBeOéH
HOJIb) U TIOACUYET KOJHMUYECTBA BBEAEHHLIX IIOJIOXKHUTEJIbHBIX W OTPUIA-
TeJIbHBIX YHCEeJI.

Tax Kakx 3ech B ABHOM BHJ€ 3aJaHO yCJOBUE OKOHUYAHUS paboOThI, TO
BOCIIOJIb3YEMCS OIIEPATOPOM repeat.

program n 17;
var n, kl, k2: integer;
begin
k1l:=0;
k2:=0;
repeat
write ('BBeguTe uesioe uucyo>>"'");
readln (n);
if n>0 then kl:=kl+1;
if n<0 then k2:=k2+1;
until n=0;

writeln ('BBeuneHo:');

writeln ('nmomoxurernbuHex uucesn — ', kl);

writeln ('oTpuuaTenbHEX umucesn - ', k2)
end.

HNmeromieecs ycJjoBue OKOHYAHUSA PAa00OTHI MOYKHO SOCTATOYHO IIPOCTO
npeobpasoBaTh B YCJIOBUE MIPOJOIKEHUA paboTel — paboTa TTPoIOIKAET-
cs, noka n # 0. I MbI MOXXEM BOCITOJIb30BaThLCS onepaTopom while:

program n 18;
var n, k1, k2: integer;
begin
k1:=0;
k2:=0;
while n<>0 do
begin
writeln ('BBemure LeJyioe uucjo>>');
read (n);
if n>0 then kl:=kl1+1;
if n<0 then k2:=k2+1;

end;

writeln ('BBepmeHo:');

writeln ('mosioxuTenbHEIXx - ', K1)
writeln ('orpuuarenpHeix - ', k2)

end.
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B paccMoTpeEHOM npuMepe Y4mcJio IOBTOPEHHUH TeJia [UKJIa 3apaHee He
u3BecTHO. ITosTomy onepaTop for 3gechk IPUMEHUTH HeJb3s. Ecin unucio
HOBTOPEHUI Teja IUKJA U3BECTHO, TO JIyUIlle BOCIOJIL30BAThCA OIlepaTo-
pom for. Bmecte ¢ TeMm s1r06asa 3amada, B KOTOPOM YHMCJIO [IOBTOPEHUH Tela
IUKJIa OIIpeJeJieHo 3apaHee, MOMKeT OBITHL 3aIpOrpaMMMpOBaHA C IIO-
MOIIIBIO JIIOOOTO M3 TPEX PACCMOTPEHHBIX BBINIE [TUKJIOB.

CAMOE NABHOE

B ssmike Ilackanp mmeloTcss Tpu BUJa OIEpaTOpOB HuKJa: while
(nuka-T1IOKA), repeat (nuki-I10), for (iukJy ¢c napamerpom). Ecau uuc-
JIO NOBTOPEHU Tejla IIUKJIa U3BECTHO, TO JIYYIIle BOCIIOJIb30BaThCA ONepa-
TopoM for; B OCTaAJBHBIX CJydasiX HCIIOJL3YIOTCA omepatopkl while u
repeat.

Bonpocs! u 3apaHug

1. Jlaua mocsie0BaTeIbHOCTD OIIEPATOPOB:

a:=1;

while a+b<8 do
begin

a:=atl;

b:=b+2;
end;

t=atb
CxonpKo pas OyzeT mOBTOPEH IIMKJ U KaKUMU OyayT 3HaUeHud Ile-
PEMEHHBIX a, b, § mocje WMCIOJHEHHS 3TOW IMOCIeLOBAaTEIbHOCTHU
omepaTopoB?

2. Tpe6osasock HamUCATL MPOTPAMMY BBLIUYHCIEHHUS (paKTOpHAasa THC-
na n (paKTopuaJ yucjaa 1 ecTh IPOU3BeAeHNe BCeX LebIX YHCeJ OT
1 no n). IlporpaMMuCT TOPOOUJICA YW Hal¥caJ IIpOorpaMMmy Helpa-
BHJIbHO. Hixe npuBesiéH (pparMeHT ero mporpaMmsel, B KOTOPOM CO-
JeP>KUTCA NATHL OMINOOK:

k:=1;

£f:=0;

while k<n do
f:=f£*k;

k:=k+1




MNporpaMmmMupoBaHue LUKINYECKNX aNiropUTMOB [ 3]

Hafinnre ommmbku. onuinure HeoGXOANMBIE OIEPATOPHI M BBIIOJ-
HUTE IPOorpaMMy Ha KOMIIbIOTEpe.

IIpumep BXOAHBIX JaHHBIX IIpumMep BBIXOAHBIX JAHHBIX
BeemuTe n> 5 5!=120
BBenure n> 6 6!=720

ITpoananmusupyiiTe caeayOIIUi UKJII:

while a<b do
c:=a=Db;

B yém ero ocoberHOCTD?

danummuTe Ha s3biKe [lackane mnporpaMMbl  peIlleHUs 3amad
Ne 25—-29 us § 3.4. UcnonpayiitTe onepaTtop while.

,I[aHa IIocJjyieAoBaTeJbHOCTD OIlepaTopoOB:

a:=1;
b:=1;
repeat
a:=at+l;
b:=b*2;
until b>8;
:=a+t+b

CKoOJIBKO pas OyzeT IMOBTOPEH LIMKJ UM KAKUMU OyaAyT 3HAYEHUs IIe-
PeMeHHBIX a, b, § Iocjie KMCIIOJHEHUs 39TOH IOoCJefoBaTeIbHOCTU
omepaTopoB?

Hamnuinunre nporpamMMmy, B KOTOpPOil OCYIIECTRISETCA BBOJ I€JIbIX
yuces (BBOJ OCYIIECTBJISETCH IO TeX IIOP, IIOKa He OyJeT BBeIEH
HOJIB) ¥ IIOZACYET CYMMBI U CPeJHEro apudMeTU4eCcKOro BBeJEHHBIX
TIOJIOMKUTEJIbHBLIX unces. cnonesyiiTe onepaTop repeat.
Hanumure nporpamMmmy, B KOTOpPOM OCYILECTBJISETCS BBOJ IIeJbIX
yuces (BBOJI OCYIIECTBJISETCST NO TeX IIOP, IIOKa He OyJeT BBeAEH
HOJIb) U OIpefejieHHe MaKCUMaJIbHOro (HanboJbIlero) u3 BBELEH-
HbIX uncel. VcnonbsyliTe onepaTop repeat.

Hanumure nporpaMmmy BelYMCIeHnsa HANGOIBIIEro 00LIero qeinTe-
JIS1 ABYX IL€JIBIX YKCEeJI:

a) ucnoJIk3yiiTe onlepaTop repeat;

6) ucnonbayiiTe oneparop while.
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9.

10.

11.

12.

13.

14.

15.

CKOJBKO pas Oy/ieT BHITTOJHEH UK ?

a)for i1i:=0 to 15 do s:=s+1;
6) for i:=10 to 15 do s:=s+1;
B)for i:=-1 to 1 do s:=s+1;
r)for i:=10 to 10 do s:=s+1;
) k:=5;
for i:=k-1 to k+1 do s:=s+l;
Hanumure nporpammy, Koropass 10 pa3 BRIBOAUT Ha 9KpaH Balllu
UmMA U paMuInio.

Hanmuinure nmporpaMMy, BHIBOASAIIYIO HA 9KPaH U300parkeHue Miax-
MaTHOH! JOCKM, I'Ie YepHbIe KJIeTKU N300parkarTca 3BE3L0YKaAMM, a
6esple — npobenamu. PeKoMeHAyeMbIi BUJ dKpaHa IIOCJE BBINOJI-
HeHUs TPOrpaMMBbl IIpeACTaBJIeH HUXKe:

® ® = *

* * * 3
® ® ® *

* * * *
% % * %

* * x *
* x * *

x x * *

HanumwuTre nporpaMmmy, KoTopas BbIYUCIIAET CyMMY:

a) MepBbIX N HATYPAJbHBIX UHCEJI;

6) KBaJPaTOB MEPBLIX /1 HATYPAJIBbHBIX YHCEJI;

B) BCeX YETHBIX YHCEJ B AUaIa3oune ot 1 1o n;

T') BCeX ABY3HAYHBLIX YHCEJI.

Hanumure nmporpamMmmy, KoTopas resepupyet 10 caydyaliHbBIX YuceJI
B Auanasore oT 1 o 20, BBIBOAUT 3TU YUCJIa Ha 9KPAH U BBIYUCJIAET
X cpefHee apu(pmMmeTndecKoe.

3anmuniuTe Ha s3bpIKe Ilackanh TporpaMMmbl  peIlleHUs 3ajad
Ne 32—-33 us nnaparpacda 3.4. Mcnosbayiite onicpatop for.

HanumuTe nporpaMmmy, KOTopas BEIBOAUT Ha 9KPaH TabJUIly cTene-
Hell aBoiiku (OT HYJIeBOIl 10 AecsaToir). PeKoMeHAyeMbIl BUJ SKPaHA
nocJjie BbINOJHEeHUA IIPOrPaMMEI ITPeACTABICH HUMKe:



MporpaMmmMmupoBaHne UMKINYeCcKux anropvn‘moam

Tabnuua cTeneHey OBOMKU:

0 1
1 2
2 4
3 8
4 16
5 32
6 04
7 128
8 256
9 512
10 1024
16. Hanuminre nmporpaMmMy, KOTOPAasi BbIBOAUT HA 3KPaH TabJuIy YMHO- 0
JKeHUudA Ha n (n — IeJioe YUCIO B guamnadoHe oT 2 o 10, BBoguMoe ¢
KJIaBHUATyphI).
IIpuMep BXOAHBIX JAHHBIX TIpumep BBIXOAHBIX ZAHHBIX
Beemure n>>5 5x 2 =10
5 x 3 =15
5 x 4 = 20
5x 5 =25
5 x 6 = 30
5 x 7 = 35
5 x 8 = 40
5 x 9 = 45
5 % 10 = 50

17. Kaxoil u3 TpéxXx pacCMOTPEHHBIX ONEPATOPOB IMKJIA SABJIAETCS, II0
BallleMy MHEHHUIO, OCHOBHBIM, T. €. TAKUM, YTO UM MOXKHO 3aMeHUTH
nBa gpyrux? O60CHYITE CBOIO TOUKY 3PEHUS .
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§4.7

O.IJ.HOMeprIe MacCcCMBbI LieJibiX Yyucen

KirroueBrie ciroBa:
e MacCHB
e OmMCaHUe MacCUBa
e 3aIOJHEHHE MacCHUBa
e BLIBOJ MacCUBAa
e 00paboTKa MaccuBa
e [IOCJefOBaTEebHbBIN OUCK
e COPTHPOBKA

Ho cux mop Mbl paGoTaJin ¢ IIPOCTHIMU THUIIAMU JaHHBbIX. [Ipu pemreHun
IPaKTUYECKUX 3a/1au JaHHbIE YaCTO O0BEeIUHSIOTCA B Pa3JIUYHbIE CTPYK-
TYypPbl JAaHHBIX, HAIIPHIMEP B MaCCUBbl. B A3BIKAX IIPOrpaMMHPOBAHUSA
MAaCCHUBBI UCITOJIB3YIOTCA AJA PeaIn3aluy TAKUX CTPYKTYP LaHHBIX, KaK
mocaesioBaTenbHOCTU! U TAGIUITBI.

0 Maccue — 3710 nomeHoBaHHas COBOKYIMHOCTb OAHOTUMHBLIX 3MTEMEHTOB, YIo-
PaaoYeHHbIX MO MHAEKCaM, onpegenalowmm nonoxeHne anemMmeHTa B Mmaccu-
BE.

Muy1 6yem paccMaTpUBaATh OSHOMEPHEIE MACCUBEI.
Pemenue pazHooOpas3HbIX 3a/1a4, CBASAHHBLIX ¢ 00Pa0OTKONM MaCCHBOB,
GaBprCTCﬂ Ha pelieHNH TaKMNX THIIOBLIX 3aga4, KaK:
¢ CyMMMPDOBaHHE 3JIEMEHTOB MaCCHBa;
e IIOUMCK 3JIeMeHTa C 3aJJaHHbIMU CBOMCTBAMU;
® COpPTUPOBKAa MaccuBa.

Hanpnmep, YUCJIOBEIE IIOCJIeAOBATEJILHOCTH B MaTeMaTUKe.




OaHoMepHbie MaCCUBbLI LIeSIbiX 4ncen

4.7.1. OnncaHue maccuvBa

Ilepen mcnonp3oBaHMeM B mporpaMMe MacCHUB JOJKEH OBITH OIMCAH,
T. €. JOJI?KHO OBITH YKAa3aHO UM MAacCUBa, KOJUUECTBO SJIEMCHTOB MacCH-~
Ba ¥ HX THI. IJTO HEOODXOAUMO JUISI TOTO, YTOOBI BHIIEIUTD B IIaMATHU NIOA
MaccusB OJIOK A4deek Hy KHOro tuna. O6uguil Buj onvcanus MaccuBa:

var <mmsa_MaccuBa>: array [<MMH 3Hau UHIEKca> ..
<MaKc_3Haq_MHneKca>] of <THUIl_3JIEMEHTOB>;

IIpumep

var a: array [1l..10] of integer;

3Iech OnmMCaH MAacCHB @ W3 JECATU IeJIOUMCJIEHHBIX 3HadyeHuil. [Ipn
BBEIMMOJTHEHUY 3TOTO ONepaTopa B MaMsTU KOMOLIOTEPA OyIeT BBIEJIEHO
JEeCATD sSTUeeK I1eJIOT0 THUIIA.

HeGonb110it MacCuB ¢ TOCTOSITHHBIMY 3HAYCHUAMM MOYXCT OBLITHL ONMCAH
B pasjieJie OIMCaHuA KOHCTAHT:

const b: array [1..5] of integer = (1, 2, 3, 5, 7);

B atom cJiydae He IIPDOCTO BBIZENAIOTCS IIOCTIeJOoBaTeJIbHbIE AYel KU na-
MATH — B HHUX CPaly e 3aHOCSATCA COOTBCTCTBYIOIIIHNC 3HAYEHUA.

4.7.2. 3anonHeHue maccmsea

3aroJaHATE MACCUB MOYXKHO 100 BBOAS 3HAUCHUE KAXKJIOI0 JIEMEHTA C
KJIaBHATYpPbl, 16O NprcBauBasi 3JIEMEHTAM HEKOTOpble 3HaueHus. Ilpu
3TOM MOJKET VCIOJIb30BATHLCH IUKJ C IapaMeTPOM.

Hamnpuwmep, 1151 BBoJa ¢ KJIaBUATYPEI 3HAUEHU 3JIeMEHTOB ONMCAHHO-
I'0 BBIIIIE€ MACCHBA @ UCIIOJIL3YEeTCA CACAYIOIUNI UK ¢ TapaMeTpoM:

for i:=1 to 10 do read (a[il):

3a,uaBaTL 3HAQUYEHHs IJIEeMEeHTOB MaCCHBa MOXHO C IOMOIIBLIO OIlepaTo-
pa npucBauBaHus. Hanpumep:

for i:=1 to 10 do af[i]:=i;

B crenywomem gparmMesHTe IporpaMMbl OPraH30BaHO 3aIllOJHEHUE Ie-
JIOUHCJEHHOIrO MaccuBa a, cocrosuiero us 10 sjieMeHTOB, CIydaliHBIMU
YycjaMu, 3HAUeHUSI KOTOPBIX H3MEHA0TCA B guanasore or 0 no 99:

randomize;
for i:=1 to 10 do ali]:=random(100);
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4.7.3. BbiBOO maccuea

Bo MHOrux caydasax ObIBaeT IT0JIe3HO BBIBECTH 3HAUEHHUS 3JE€MEHTOB
MaccuBa Ha 3KpaH. Tak, ecJau 3HAUEHUSI MACCHBa IeHEePUPOBAJUCH CJIY-
yaliHbIM 00pPa3oM, TO HEQOXOANMO 3HATH, KAKOB UCXOAHBLIN Maccus. Tak-
JKe HYXXHO 3HATh, KAKUM CTaJl MACCURB I10CJTIe 00paboOTKU.

OJIeMeHTBl MacCuBa MOYKHO BBIBECTU B CTPOKY, pasfesuB UX IIpobe-
JIoM:

for i:=1 to 10 do write (afil, ' ');

’

Bosee HarnAgHbIM ABIAETCA CJEAYOMINN BAPUAHT BHIBOLA ¢ KOMMEH-
TapUAMIU:

for i:=1 to 10 do writeln (‘'afl', 1, ']1=', alil):

Ha ocHoBaHUM PAaCcCMOTPEHHBIX MPUMEPOEB MOMbITANTECH CAMOCTOATENLHO 3a-
NULINTE NPOrpaMmy, B KOTOPOW OCYLLECTBIIIETCS: 3arojiIHEHE ClyYanHbiM 00-
pa3oM LEeNno4YMCNEHHOr0 Maccmea a, coctoawero n3 10 anemMeHToB, 3Ha4eHua
KOTOPbIX U3MEHsIIOTCH B Anana3oHe ot 0 o 99; BbiBO4 MaccuBa @ Ha 9KPaH.

4.7.4. BbiuucneHne CyMMbl 31eMEHTOB MaccuBsa

CyMMUpOBaHUE 9JIEMEHTOB MacCHBa OCYIIECTBIIAETCS 10 TOMY e IIPUH-
WY, YTO U CYMMUPOBAHUE 3HAYEHUI IIPOCTHIX NEPEeMEHHBIX: 3a CUET IO~
04YepPENHOro 400aBIeHUA CAaraeMbIX:

1) onpenenserca siueiika namMaTH (IepeMeHHAd S), B KOTOPO# OyzeT mo-

CcJleJOBaTEJbHO HAKAILJINBATHCA PE3yJIbTAaT CYMMUPOBAHUA;

2) mepeMEHHOM S IIprcBauBaeTCs HadyaJlbHOe 3HaueHne 0 — 4mciio, He
BJINSIIOIIEE HA PEe3yJIbTAT CJIOMKEHU;

3) oJiA KaXKIOoTo sJIeMeHTa MacCHUBa M3 IIEPEeMEHHOUN S CYNTHIBAeTCA €€
TeKylllee 3HAUYEHHe U CKJIaJbIBAeTCS CO 3HAYCHHEM dJIEMEHTAa Mac-
CUBAa; IOJIYUYeHHBIH pe3yabTaT MPHUCBaNBAETCS IEPEeMEHHOH S.

OmnuncasHbId TPOIECC HATJIALHO MOYKIIO M300pasuTh TaK:

s=0 s=0

s=s+all] s=0+a[l]

s=s+al2] s=0+al[l]+al2]

s=s8+al3] s=0+alll+ al2]1+ a[3] .
. Liae I
;=5 +a[10] |s=0+a[l]+a[2] + a[3] + ... + a[10]

IIpuBenéM OCHOBHOIT (hparMeHT PEeIIeHNs 9TOl 3a1aumn:
:=0;
for i:=1 to n do s:=s+ali];
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[JononHuTte co3ganHyio B n. 4.7.3 nporpammy GopMrpoBaHUs Maccuea Tak,
4TOObl BbIYMCNANACh CyMMa 3JIEMEHTOB MaccuBa W pe3ynbTaT CyMMUPOBaHUA
BbIBOAMIICH HA SKPaH.

4.7.5. NocnenoBartenbHbii MTOUCK B MAaCCUBE

B nporpamMmmMupoBaHUM TOUWCK — OJHA U3 HauMbOJee 4acTO BCTpedaro-
LIMXCA 3aa4 HEBBIUNCJIUTEJIHLHOI0 XapaKTepa.
MoXHO BBIIEJIUTH CJEAYIOUINE TUIOBBIE 33/laUU ITOVCKA:
1) ma¥iTn HauboNbIINIT (HANMEHbIIINI) 9JIEMEHT MAacCUBa;
2) HaliT 3JIEMEHT MacCuBa, 3HAYEHHWE KOTOPOTO paBHO 3aJaHHOMY
3HaYEeHUIO.

KomnbioTep He MOMKeT CpaBHUTL Pa3oM Bech psii o0bexToB. Ha Kamx-
JOM IlIare OH MOJKET CPAaBHUBATH TOJBKO ABa 00beKTa. IlosTomy B mpo-
rpaMmMe HeoOXOAUMO OpPraHu30BaTh IIOCJENOBATEJBLHBIM [IPOCMOTD 3Jie-
MEeHTOB MacCUBa U CpaBHEHUE 3HAYEHUS OUEPEIHOT'0 IPOCMATPUBAEMOI0
3JIEMEHTa C HEKUM 00pas3IjoM.

PaccmorpuMm monpo6HO pellleHmMe 3ajad  IepPBOTO
Tuna (HaxoMJeHne HauboJibiero (HanMeHbIlero) sJje-
MEeHTAa).

IIpegcraBuM cebe OZHOMEPHBINI MAaCCUB B BHUIE
CTOTIKH KapTOYeK, Ha KaxKJOH U3 KOTOPBIX HAIHCAHO
yucyio. Torma uzaesa moucka HAMOOJLIIIErO 3JIEMEHTA
MaccuBa MOXKeT OBLITh IIpPeJACTaBIeHa CJIEAYIOLUM 00-
pasom:

1) BO3bMEM BEPXHIOI KapTOUYKYy (IEepPBBIA 3JIEMEHT
MaccuBa), 3allOMHUM MMEIOIceCA Ha KapTOUYKe YMCJIIO
(BamuilleM ero MeJioM Ha JJOCKe) KaK HaumOoJiblilee U3
OPOCMOTPEHHBIX; yOePEM KapTOUKY B CTOPOHY;

2) BOBBMEM CIIEAYIONIYI0 KAPTOUKY; CPABHUM YKCJIa, 3alTUCAHHBIE HA
KapTOUYKe U Ha JNOCKe; €CJIM YHCJIO Ha KapTo4YKe OOJIbIIIe, TO COTPEM YKC-
JIO, 3aIIMCAaHHOE Ha JOCKe, U 3aIlMIIeM TaM TO K€ YHKCJIO, YTO U Ha KapTo4-
Ke; ecJIM JKe HOBOe UHCJIO He 0OJIbIlle, TO Ha HJOCKE OCTABUM HUMEIOI]YIOCA
3anuch; yoepéM KapTOUYKY B CTOPOHY;

3) IOBTOPUM [IENCTBUS, OIIMCAHHLIE B . 2, IJIA BCEX OCTABIINXCA Kap-
TOYEK B CTOIIKE.

B urore Ha gocke OyzeT 3amrrcaHo camMmoe 0OJIbIlIoe 3HaYeHHe IIPOCMOT-
peHHOro Maccusa.

Tak Kaxk JOCTYyN K 3HAUEHUIO 3JE€MEHTA MACCHBa OCYILIECTBIAAETCS IO
€ro UHJEKCY, TO IIPH OpraHus3aniuy MONCKA HauOOJILIIIEro 3JIEMeHTa B Of-
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HOMEPDHOM MacCUBe IIpaBUJIbHEE UCKATh ero uHpaekc. OO03HAYUM HCKO-
MBI HHAEKC imax. Torna onucaHHBIA BHIIIE aaropuTM B cQOPMHUPOBaH-
HOM HaMU MaccuBe g Ha sizbiKe [lackanb MOXKHO 3alucaTh TakK:

imax:=1
for i:=2 to 10 do
if al[il>alimax] then imax:=i;
write ('HamGonepumyt sjieMeHT al', imax, ']=', alimax])

CamocToaTeNbHO 3anuiimTe nNporpaMMmy, B KOTOPOR ocyutectenaeTtca $op-
MUPOBaHWE LENTOYNCIEHHOro Maccuea a n3 10 3/1eMeHTOB, 3HaYeHUA KOTOPbIX
nexar B guanasoHe ot 0 o 99, 1 nomck HanbonbLEro 31IeMEHTa 3TOro MaccuBea.

Ecnu B MaccuBe HECKONbKO 3N1EMEHTOB, PaBHbIX MaKCUMaNbHOMY 3HaYEHUIO,
TO AaHHas NporpaMmma HanaéT nepsbii N3 HUX (Nepsoe BxoxaeHue). NMoaymalite,
4TO cneayer u3dmMeHuTb B nporpamme, 4ToObl B HE HaxoauNca nocnenHun uns
MakcumManbHbIX anemeHToB. Kak cnegyer npeobpa3oBaTb NporpamMmmy, 4Tobbl C
€€ NOMOLLBIO MOXHO BbIIO HANTY MUHVMASbHBIN 3NEeMEeHT MaccuBa?

PesysabraTrom pemenus 3ajadu BTOPOro TUIA (HaXOXKAEHHUE 3JIEMEHTa
MaccHuBa, 3HaYEeHKE KOTOPOr'0 PABHO 3aIaHHOMY 3HAYEHUIO) MOXKeT OBbITh:
e n — UHJEKC 3JIeMeHTa MacCuBa TaKoM, uTo a[n] = x, rae x — 3aaHHOE
YKCJIO0;
e C00O0IIEHE O TOM, YTO UICKOMOTO 3JIEMEHTAa B MACCHBE He O0OHAPYIKEHO.
AnropuTm noucka B cPOPMUPOBAHHOM HaMKM MacCCHBE a 3HA4YEHUA,
paBuoro 50, MOKeT BbIMIANETh TAK:

n:=0;
for i:=1 to 10 do
if ali]=50 then n:=i;
if =0 then write('Her') else write (i)

B aToit mporpamMme nociienoBaTeIbHO IPOCMATPUBAIOTCS BCE 3JIEMEHTHI
MmaccuBa. Ecim B MaccuBe HECKOJIBKO 3JIEMEHTOB, 3HAUEHUA KOTOPHBIX
paBHBI 3aJaHHOMY YUCJIY, TO IIpOorpaMMa HaUAET NOCIeHUN U3 HUX.

3anuLmTe NONHbIN TEKCT NPOrPaMMbl 1 BbINOSTHUTE €€ HAa KOMMbIOTEPE.

Bo mMuOrux ciyuasx tpebyeTcs HalTU MEPBBEIA U3 3JIEMEHTOB, UMEIO-
X COOTBETCTBYIOIEE 3HAUEHUE, U JaJIbHEHNIUN MPOCMOTP MaccuBa
NpeKpaTuThb. A 3TOM 1LeJM MOYKHO HCIOJB30BATH CJIEAVIOIIYIO IIPO-
rpaMmmy:
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i:=0;
repeat
i:=i+1;

until (a[i]=50) or (i=10);

if a[i]=50 then write(i) else write('Het')

31ech BBITIOJIHEHNE AJITOPUTMA OyZeT IPepPBaHO B OJHOM U3 IBYX CJIy-
yaeB: 1) B MmaccuBe HalileH IEPBBIA U3 3JIEMEHTOB, PaBHbBIN 3aJaHHOMY;
2) BCe 3JIeMEeHTHI MACCUBA IIPOCMOTPEHEI.

3anuvnTe NosiHbIN TEKCT NPOorpaMMebl U BbIMONHUTE €€ HA KOMMbIOTEPE. E

3auyacTyio TpedyeTcs oIpefeUTh KOJUIECTBO 9JIEMEHTOB, YIOBJIETBO-
PAIOIIMX HEKOTOPOMY yCJOBUIO. B 3TOM ciyuae BBOAMTCSI TepeMeHHasd,
3HaYeHUe KOTOPOil yBeJIUUNBAETCS Ha efUHUILY KaXXAblil pas, Korja Hai-
A€H HYXXHBbII 9JIEMEHT.

Onpenennte, KONMYECTBO KakUX 3NEMEHTOB NOACHUTLIBAETCS B CNeLyioWeM @
dparmMeHTe nporpamMmsbil.
k:=0;
for i:=1 to 10 do
if a[i]>50 then k:=k+1;
write('k=', k)

Ecan Tp86YETCH onpeaesInTb CyMMy 3HaYeHU U 3JIEMEHTOB, TO BBOAAT
IIEPEMECHHYO, K SHAYEHHIO ROTOpOfI npnﬁan.nmo’r 3HaYeHue HaﬁﬂeHHOFO
3JIEMEeHTa MaccusBa.

Onpepnenute, KakoMy YCIOBUIO YIOOBETBOPSIOT 3/IEMEHTbI MaccyBa, 3Have- @
HWS1 KOTOPbIX CYMMUPYIOTCS B Crieaytowem pparMmeHTe nporpammei.

s:=0;
for i:=1 to 10 do

if (a[i]>50) and (a[i]<60) then s:=s+ali]:;
write('s=", s)

3anuwinTe NosiHble TEKCTLI ABYX NOCNEAHMX NPOrpamMM U BbINOIHUTE UX HA
KOMMbIOTEPE.

4.7.6. CopTnpoBKka Mmaccusa

ITox copTupoBkoil (ynopsagoueHHeM) MACCUBA IIOHUMAIOT IIepepaciipe-
IeJIeHe 3HAUEHU A ero 3JIEMEHTOB B HEKOTOPOM OTIPeIeIEHHOM ITOpALKe.

ITopsanok, npu KOTOPOM B MacCHBe HEPBLIH 3JIEMEHT UMeeT caMoe Ma-
JIeHbKOE 3HaUEHHE, a 3HaUYEHHe KaKJOr0 CJIeAYIOIIEro 3jieMeHTa He MeHb-
IIIe 3BHAYCHUSA IPEAbIAYIIEro 3JIeMeHTa, Ha3bIBAIOT BO3PACTAIOLIUM.
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IMopagok, mpum KOTOPOM B MacCHUBe IIEPBBLIN 3JIEMEHT KMMEET CaMoe
GonbIIoe 3HAUYEHHe, a 3HAUSHUE KAXKAO0r0 CJIeIyIOLIero 3JieMeHTa He 60JIb-
I1e 3HaUeHUs NPEebIAYILEro 3JIeMEHTa, Ha3bIBAIOT YOBIBAYOIIMM.

Ilenb COPTUPOBKH — OONErYUTH MOCJIEAYIONIU IIONCK BJIE€MEHTOB: HC-
KaTb HY)KHEBIX 9JIEMEHT B YIOPALOYEHHOM MACCUBE Jierde.

Brr yoxe BCTpeuasinCh ¢ COPTUPOBKOM Ipu paboTe ¢ DazaMu JaHHBIX.
Ceffyuac MbI PacCMOTPHM OJWH M3 BO3MOXKHLIX BapPHAHTOB' peaymsanuu
MexaHU3Ma 3TOH onepanuy — COPTUPOBKY BHIOOPOM.

CopTupoBKa BbIGOpOM (HaAmpuMep, N0 YOBIBAHUWIO) OCYII[€CTBJISIETCS
CcJIeayIOIUM 00pasom:

1) B MaccuBe BeIOHpaeTCA MaKCUMAaIbHbBIN 9JIEMEHT;

2) MAaKCHMAJILHEIN U IEePBBIM 3JIeMEeHTLI MEeHSITCH MecTaMu (I1epBBIH

3JIEMEHT CYUTAETCH OTCOPTUPOBAHHBIM);

3) B HEOTCOPTUPOBAHHOU YAaCTU MAacCHBA CHOBa BHIOHpaeTcsad MaKCHU-
MaJbHBIM 3JIEMEHT; OH MEHAETCA MeCTaMHU C IEPBLIM HEOTCOPTUPO-
BaHHBIM 3JIEMEHTOM MaCCHBa;

4) ne¥icTBUsI, ONMUCAHHLBIE B II. 3, IIOBTOPAIOTCSA C HEOTCOPTUPOBAHHBLIMU
3JeMEeHTaM¥1 MacCuBa o TeX Nop, IOKa He OCTAHETCS OJWH HEOTCOP-
THPOBAHHEIN 3JeMeHT (ero 3HaYeHue OyAeT MUHIMAJIbHBIM).

PaccvmoTpuM mporece COpTUpPOBKU BBIOODOM Ha IIpUMepe MacCHBa
a=1{0,1,9,2,4, 3,6, 5}.

Hupexc 1 /2 |3 (4 (6 |6 |7 (8
3naueHHe 0 {1 /9 (2 |4 |3 |6 |5

1 0 |1 [b] |2 |4 |3 [6 |5

2 9 |1 /o |2 [4 [3 |ff] |5

3 9 16 [0 |2 |4 |3 |1 |
S 9 6 |5 |2 | {38 |1 |o
5 9 |6 [5 |4 |2 1 {0

6 9 |6 |5 |4 [3 1 |o

7 9 |6 |5 |4 [3 |2 0

Viror: (9 (6 (5 |4 (3 |2 |1 |0

! C ppyrumu cnocobamm COPTHPOBKH BBI TOBHAKOMHTECH HA YPOKax MHMOPMATHKH U

HKT B 10-11 kiaccax.




(3;u4onne;n4buannac&uaablLuantux-iucnan %Th
B aTOM Maccuee 13 BOCbMU 9NEMEHTOB onepauuio Bbibopa MakCMMasnbHOro @
anemeHTa Mbl NnpoBoaunmn 7 pas. B Maccuse 13 n aneMeHToB Takasa onepaums oy-
et npoeoantbes n—1 pas. ObbacHUTE NoYEMY.

IIpuBeném (hparMeHT MpPOrpaMMbl, PEATU3YION[HUI OMMCAHHBIN aJIro-
puTM™:

for i:=1 to n-1 do
begin
imax:=1i;
for j:=i+l to n do if a[jl>alimax] then imax:—j;

x:=al[i];

alil:=al[imax];

alimax] :=x
end;

3ech MbI HCIOJIbL30BAJIM OAWH IHUKJ BHYTpH npyroro. Takas KoOH-
CTPYKIIMS HA3bIBAETCS BJIOYKEHHBIM IIHKJIOM.

3anuiumTe MonHbIN TEKCT NPOrpPamMMbl 1 BbINONHUTE €€ Ha KOMMbIOTEPE 41
PaCCMOTPEHHOro B NpUMepe Maccuea d.

Ha cante <«WMHTepakTvBHblE AEMOHCTpauuMM MO MNPOrpPamMmMmUpoBaHNIO»
(http://informatika.kspu.ru/flashprog/demos.php) Bbl cmoxeTte nopabotatb C
MHTEPAKTUBHBIMWN HArNsSiAHLIMK NocobusiMn ONng Toro, 4tobbl 6onee NONHO Npes-
CTaBUTb MPOLLECC COPTUPOBKU BbIBOPOM 1 ApyrnmMmun cnocobamn.

=

CAMOE NMABHOE

MaccuB — 3TO MOMMEHOBAHHAasA COBOKYIIHOCTH OJHOTUIIHBIX 3JIEMEH-
TOB, YIOPAJOYEHHELIX I10 HHACKCAM, OHNPEASJIAIIINM II0JIOKEeHIe dJIeMeH-
TOB B MaccuBe. B A3bIKax NporpaMMHUPOBAHUS MACCHUBBI HCIIOJIb3YIOTCS
OJIS peajiu3aliiy TAKUX CTPYKTYP MAaHHBIX, KAK II0CJIeJ0BaTeJbHOCTH M
TaOJIHIIEI.

Ilepen mcnonbp3oBaHKWeM B IporpaMMe MaCCUB [IOJIJKeH OBITH OIKMCAH.
OO it BU/ OIMCAHUS OZHOMEPHOrO MacCHBa:

var <uMs MacCuBa>: array [<MMH_3HBQﬁMHﬂeKca> -
<MaKC_3HaH_MHLeKCa>] of TUI_DJIEMEHTOB;

3aroJIHATL MAacCUB MOXKHO JIM0O BBOJ Sl 3HAUEHME KAXKJIOT0 3JIEMEeHTa C
KJIaBHaTyphl, JU00 NpHCBaMBasi 3JIeMEHTAM HEKOTOpble 3HaueHUA. Ilpu
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3alloJIJHeHUH MacCHBAa M ero BBIBOJAE Ha 9KPaH MCNOJIb3YyeTCs IUKJI C mapa-
MEeTPOM.

Pemenne pasmooOpasHBIX 3a7]a4, CBA3AHHLIX ¢ 00pabOTKOI MaCcCHBOR,
0asupyeTcs Ha TAKWX TUIIOBBLIX 3a/lavyax, KaK: CyMMUPOBaHUE 3JIeMEHTOB

MacCHBa,; IMIOMCK 3JIEMEeHTa C 3aflaHHbIMU CBOﬁCTBaMH; COPTHUPOBKa Maccu-
Ba.

Bonpocbl u 3apanusa

1. Moxer Jin MaccuB OMHOBPEMEHHO COZEPYKaTh IeJIbie U BelleCTBEH-
HbIe 3HAUYeHUs?

2. st uero HeoOX0AMMO OnUcaHUe MaccuBa?

3. YTo BBI MOXKeTe CKa3aTh 0 Maccuse, ch)OPMUPOBAHHOM CJIETYIOITHUM
o6pazom?

O a)for i:=1 to 10 do a[i]:=random(101)-50;
0) for i:=1 to 20 do al[i]:=1i;
B) for i:=1 to 5 do al[i]:=2*i-1;

4. Sanuumure Ha A3biKe Ilackasp mporpaMmy peLieHMA 3afadu, pac-
cmorperHo# B npumepe 21 § 3.4. CuuraiiTe KOJIUYECTBO >KUJBIIOB
JaoMa ciiyyaiHbIM yucyoMm uad auanaszosa ot 50 mo 200 yenosek, a
yucyo jomoB n = 30.

5. 3anumwure Ha aA3bIKe Ilackayib mporpamMmy penleHus 3agauyu Ne 34 K
§ 3.4. CunraiiTe pocT npeTeHIeHTa B KOMAaHAY CIyYallHBIM YHUCIOM
u3 auanazoHa ot 150 go 200 cm, a yuciio npereHAeHTOB n = 50.

o 6. Hanummure nporpamMMy, KOTOpasi BLIYHCASAET CPEAHION 3a HELeIIO0
Temuepatypy Boaayxa. cxonusie JaHHble BBOOATCS C KJIABHATYPHI.

ITpuMmep BXOAHBIX AAHHBIX | IIpyiMep BBIXOAHBIX JaHHBIX

BeemuTe TeMnepaTypy CpenHsasa TemnepaTypa 3a Hegzemo: 14.71
[loneneneHUK>> 12
BropHUK>>10
Cpena>>16
YeTrepr>>18
Harnuua>>17
Cy6bora>>16

Bockpecerbe>>14




7.

8.

10.

O.CI.HOMethle MaccuBbl Llenbix 4yucen

JIaH MacCCUB H3 O€CATHU IIEeJIbIX YHCeJl. Onpez[em/m‘e, CKOJIBKO 3J1€-
MEHTOB 3TOI'0O MacCuBa UMEKT MaKCHUMaJlbHOE 3HAYEeHUe.

B knacce 20 yueHHMKOB nmucaan JUKTAHT II0 PYyCCKOMY A3bIKY. Hamu-
LIUTE IIPOTPaMMy, HOACYUTHLIBAIOIIYIO KOJIMYECTBO IBOEK, TPOEK,
4eTBEPOK U NATEPOK, MOJIYUEHHBIX 38 JUKTAHT.

B nesoynciieHHBIX MaccuBax a u b comepIKaTces QJIUHBI KAaTeTOB Jie-
CATH IPSIMOYTOJbHBIX TPEYTOJLHUKOB (a[i] — AiuHa mepBoro xarte-
Ta, b[i] — pnuHa BToporo Karera i-ro TpeyroJjeHuKa). Haiigure Tpe-
YTOJBHUK € HauOOJbINe# mionaabio. BeiBenuTe ero HoMmep, AJINHbL
KaTeToB W IJIolIaAb. llpeaycMorpuTe ciiydail, Korja TaKHX Tpe-
YTOJIBHUKOB HECKOJIBKO.

3aHecuTe NHGOPMALUIO O JECATH EBPOIENCKUX CTPAHAX B MaCCHBBI
n (HasBaHHe CTpaHbI), K (YHMCJIEHHOCTb HAaCeJIeHWdA), S (ILIOoMIanb
cTpaHbl). BriBeuTe Ha3BaHUA CTPaH B HOPALKE BO3PACTAHUS IJIOT-
HOCTH UX HACEJIeHUS.
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§4.8

3anucb BCNOMOTaTesibHbIX airOPUTMOB Ha A3bIKe
Mackanb

Karouepsre cjoBa:
e IIoAmporpaMma
e Impoueaypa
e (hyHKIMA
e peKypcuBHasA QYyHKI[HA

3anuck BCIIOMOraTEJIbHBIX aJI'OPUTMOB B 3BIKAX IIPOrPaMMUDPOBAHUS
ocymlecTBJsgeTcs ¢ noMmoibio nognporpamm. B Ilackaisie mopmporpamMmma
ABJIAETCS YaCThI0O OCHOBHOH mporpaMmbel. Eé ommcaHue pacroJjaraercs
MEeXJY pasfesioM var U IPOrpaMMHBLIM OJIOKOM TIJIABHON IIPOTPaMMBI.
Ecau nmognporpaMMm HECKOJIBKO, TO X ONKCAHUSA PACHOJIaralTCsd B IIPO-
M3BOJIbHOM OPAAKE OJHO 38 [PYTUM.

CrpyKTypa OmMcaHusl MOANPOTPAMMEI AHAJOTWYHA CTPYKType TJjaB-
HOU mporpamMmbl. OnicaHue MOAITpPOrpaMMEI HAUMHAETCS C 3aroJIOBKa U
3aKaHYUBaeTcs ollepaTopoMm end.

B ITackane passuyaloT ABa Bua IIOAIIPOrpaMM: IIPOLEAYPHl U QYyHK-
IUH.

4.8.1. NMpouenypobi

IIpounenypa — mopmporpamMma, UMeIOInas IPOU3BOJILHOE KOJHUYECTBO
BXOJHBIX U BHIXOJIHBIX JJAHHBIX.

OmnucaHue Mponeaypbl UMEEeT BU:

procedure <uMs MpoUEenype> (<OMMCaHMe NapamMeTpOB-3HAUSHMI>;
var: <omnmcaHue napaMeTpOB—-NEePEeMEHHHX>) ;
begin
<onepaTopbl>
end;
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B sarosioBke mpormeayphsl mocJie €€ UMeHU IPUBOAUTCS ITepedeHb (op-
MaJIbHBIX IIapaMeTpPOB M UX THUIIOB. BXOJHbIE IapaMeTpbl, 3HAYEHUA KO-
TOPBIX HE UBMEHSIIOTCSI B IIpOrpaMMe, AOJIKHBI OBITh HapaMeTpaMHu-3Ha-
JYeHuAMU. BeIxogHbIe (pe3yJibTUPYIOLINE) TapaMeTphl JOJIKHBI OBITh Ia-
paMeTpaMHu-TIepEMEHHbIMU.

Jlyist BBI3OBa mponeaypsl JOCTATOYHO YKa3aTh €€ UMsA CO CIHHCKOM (aK-
THUYECKUX MapamMeTpoB. B KauecTBe mapaMeTpoB-3HAUYEHUN MOXKHO yKa-
3bIBaTh UMEHA ePEMEeHHBIX, KOHCTAHTHI U BHIPDAYKEHUA.

Hanpumep, 3arosioBoxk mponeaypbl BHIUUCIEHUS HAaN0O0JIbIIEeTo 00I1[ero
JeJIUTeJIsI MOXKeT ObITEL OIMUCAH TaK:

procedure nod (a, b: integer; var c: integer);

BoaMmoxHbBI ciiefyonirc BapraHThl BBI3OBA 9TOM IPOIEAYDHI:

nod (36, 15, z) — B KaudecTBe IapaMeTpPOB-3HAUEHUIl MCIIOJIb-
30BaHbl KOHCTAHTHI;

nod (x, y, z) — B KauecTBe NapaMeTpPOB-3HAUEHUN HCIIOJb-
30BaHBI UMEHA IEPEMEHHBIX

nod (xty, 15, z) — B KauecTBe IlapaMeTpPOB-3HAYEHUH HCIIOJIb-

30BaHbI BhIpaXXeHrue 1 KOHCTaHTa;

B smr060M coiyuae mMexxay hakTuueCKUMHU U (hopMabHBIMU TapaMeTpa-
MU [JOJIKHO OBITH IOJTHOE COOTBETCTBHUE M0 KOJUYECTBY, NOPAOKY CJI€I0-
BaHUA U TUITY.

Ilpumep 1. Hanuiiem mporieAypy i HaXO0XKIeHUsS HauboabIIero ob-
LIero AeJINTeJIsI ABYX YHCeJI ¢ IOMOIIbI0 agsropurma EBkiuzpa. Mcnoassy-
eM e€ nIA HaXOXKJIeHHUA HANOOJIBIIEro OO0ILero AEJIUTENA CIeLYIOIIUX

urectu uucen: 16, 32, 40, 64, 80 u 128.

program n_ 20; 3aroJjioBOK rJjaBHOH

IPOrpamMmbl
const m: array [1..6] of integer = EPasp;eJI omMCcaHusd
(16, 32, 40, 64, 80, 128); lrconc'ram‘
var i: integer; \ Pasgen orucanus
| IepeMeHHbIX
______________________________________________ Sl

procedure nod (a, b: integer; var c: integer); Pazpgen onucanusa

begin MOAIPOTpaMM
while a<>b do

if a>b then a:=a-b else b:=b-a;
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______________________________________________ e
| Paspesr onepaTopos

! rJIaBHOM IIpOrpaMMBbl
for i:=2 to 6 do
begin

yi=cli];

nod (x, y, z);

Xi=2Z
end;
writeln ('HOI=', nod)

end.

NameHnTe nporpammy Tak, 4Tobbl C €€ NOMOLLBI0 MOXHO ObINO HaNTU:

a) Hanbonblnii 6K nenuTenb cnenyowwmx NaTn yucen: 12, 24, 30, 48 n
30;

6) HanbonbLnii OO AennUTENb NPOU3BOJIbHLIX AECATU LENbiX ABY3HAYHbIX
yucen.

4.8.2. OyHkuun

Onucanuve GQyHKIIUY UMeeT BUJ;:

function <umsa byHxuMM> (<onmcaHMe BXOINHBIX HAHHBEIX>) :
<TUIN_QYHKLMM> ;
begin
<ornepaTopsl>;
<umA_QyHKUMM> = <pe3yJbTaT>
end;

B 3aroJyioBKke (YHKIMU IOCJE €€ MMeHU IIPUBOAUTCH ONKCAHHUE BXOJ-
HBIX JaHHBIX — YKa3bIBaeTcs IepedeHb (OpMaJbHBIX ITapaMeTpOB U UX
TunoB. TaM e yKasbpIBaeTCA THUI caMOil (PyHKI UM, T. €. TUII pe3yJibTarTa.

DyHKIIUA — TOAITIPpOrpaMMa, UMeIoNas eJUHCTBEeHHBIH pe3yJsbTar, 3a-
IHUCHIBAEMBIHI B SAYEHKY IaMsTH, UM KOTOPOM COBIIafaeT C HMeHeM
dbyuxnuu. [losTomy B 6J10Ke (PYHKIIUHE 00A3aTEJIHHO JOJKEH IPUCYTCTBO-
BaTh ONIEPATOP <MMA QYyHKUMM> : =<pe3yJLTaT>.

JJ1st BBI30OBa QYHKIINY JOCTATOYHO YKa3aTh €€ UMS CO CIIUCKOM (paKTH-
YeCKHX MapaMeTpOB B JIIOOOM BBLIPAsKeHUU, B yCJOBUsAX (mocse cioB if,
while, until), uiau B ontepaTope write rjaaBHOI IporpaMMsbl.

Ipumep 2. Hanuinrem mporpaMmMy HaXOMKIeHHUSA MaKCHMaJbHOI'O U3
YEeTBIPEX IEeJIPIX YHCeJ, UCHOJb3VIONIYI0 (PYHKIIUIO ITONCKAa MaKCHMAaJib-
HOTO U3 IBYX YHCEJ:




3anvucb BCNOMOraTesibHbiX asr opuTMOB

3aroJIoBOK IJIaBHOIT

program n_20;
IpOorpaMMbl

: Pasnen OIIMCaHUuA
: nepeMeHHbIX
1

function max (x, y: integer): integer; | Pasgenommcamua
begin E nojanporpaMm
if x>y then max:=x else max:=y; 1
end; E
begin —:'—1;3:3-11811 oIepaTopoB
readln (a, b, c, d); E IJIaBHOYW IpOrpaMMBbI
f:=max (max (a, b), max(c, d)); :
writeln ('f=', f); E
end. E

MameHnTe nporpamMmmy Tak, 4Tobbl ¢ €€ NOMOLLLbIO MOXHO OblN0 HANTY:
a) makcumanbHoe 13 Yvcen a, b, c;

6) makcumansHoe 13 yucen b, ¢, d;

B) MVHUMaNbHOE 13 YeTbIPEX Yncen;

) Pa3HOCTb MakCUMasibHOr0O ¥ MMHVUMANbHOIO YUCEN.

IIpuvep 3. B saBape Caille mogapuin napy HOBOPOYKIEHHBIX KDOJIH-
KOB. Uepes gBa MecsAlla OHU JAJM MEePBLIN IIPUILIOL — HOBYIO Iapy Kpo-
JIMKOB, & 3aTeM [JaBaJH [IPUILIOJ II0 IIape KPOJHKOB KaMX/IbIH MecsIl.
Karxnas HoBas mapa Takske JAaéT mMepBBIN NpUILIO/ (Hapy KPOJIUKOB) ye-
pe3 aBa MecsIia, a 3aTeM — II0 IIape KPOJMKOB Kaxabiil mecsi. CKOJIbKO
nap KpoJukoB Oyger y Caniu B nekabpe?

CocraBuM MaTeMaTHYECKYIO0 MOJeJb 3Toi 3azauyu. O003Ha4YWM depes
f(n) KonuuecTBO KPOJIMKOB B MecsIle ¢ HomepoMm n. Io yenosuro 3agauu,
f1) =1, f(2)=1, f(3) = 2. I3 gByX map, UMEIUXCA B MapTe, JATb IPHU-
IJIOJ B ampesie CMOXKET TOJbKO ogHa: f(4) = 3. VI3 map, UMeIOIIuXCs B all-
peie, AaTh MPUILIOL B Mae CMOTYT TOJILKO IIapbl, POAMBIINECH B MapTe:
f(5) = f(4) + f(3) = 3 + 2 = 5. B ob1iem cayuae: f(n) = f(n — 1) + f(n - 2),
n > 3.

Yucna 1, 1, 2, 3, 5, 8, ... 00pasyoT Tak HA3bIBA€MYIO IOCJEI0OBATEIb-
HOCTh PuOOHAYYM, HA3BAHHYI0 B YEeCTh HUTAJbAHCKOIO MaTeMaTHKAa,
BIIE€PBbIE PELINBIIEI0 COOTBETCTBYIOIYIO 3amauy einé B Hauase XIII Beka.

OdopmumM B BUEe (PYHKIMHU BBIYKWCJIEHUE YJIEHA II0CJIELOBATEIbHOCTHU
PDudoHaAUYH.

&
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function f (n: integer): integer;
begin
if (n=1) or (n=2) then f:=1
else f:=f(n~-1)+£f(n-2)
end;

ITonyuennas GyHKIMsS CUUTACTCS PEKYPCUBHON — B HEll pealn30BaH
crioco6 BBEIYUCJIEHUS OUepeHOro SHaUYeHUs (DyHKIMU Uyepes BBIUMNCIEHUE
€€ MIpeJIleCTBYIOIIUX 3HAUeHU.

CAMOE NMABHOE

3anucy BCOOMOraTeJEHLIX AJTOPUTMOB B A3BIKaX HPOrPpaMMUPOBAHHUSA
OCYIIECTBJISIETCSI ¢ MOMOIIBIO mognporpaMmm. B Ilackajie pasjinyaioT JgBa
BHJA IOAIPOrPaMM: MPOUEAYDPEl U (PyHKIIHH,

IIpouenypa — moamporpamMma, MMeIOIasa IPOU3BOJbHOE KOJHUUYECTBO
BXOOHBIX U BbIXOIHBIX NAHHBIX.

DyHKIMSA — NoAIporpaMMa, UMeloIasi e JUHCTBeHHEIN pe3yabTarT, 3a-
IUCHIBAEMBIN B fAYEHKYy NaMATH, UMA KOTOpPOII COBIIafgaeT ¢ MMeEHEeM
(QYyHKIIMN.

Bonpochki 1 3apnaHun

1. [ly1s yero UCrnoab3yITCA TOAIPOrpaMMbl ?
2. B uéM oCHOBHOE pasjimuue Mporeayp U QPyHKIHH?
0 3. Hamummure nporpaMmy BBIUKCJIEHUSI HAMEHBIIIEro 001[ero KpaTHO-

TO CJIeAYIONIMX YeTbIpEX uuces: 36, 54, 18 u 15. Mcnonbs3yiiTe Ipo-
HeAypy BbIUKCJIEeHUA HanbOoIbIero o0Lero AeJTUTEsI [BYX UKCeJl.

4. Hanummnre nporpaMmmy ITepecTaAHOBKY 3HAUYEHUMN IIepeMeHHbIX a, b,
C B IOPAJKe Bo3pacTaHus, T. €. TaK, Y4T00ObI a < b < c. McnionbayliTe
IIponenypy swap.
procedure swap (var x, y: integer);

var m: integer;

begin
m:=xy;
Xi=y;
y:=m

end;
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I/ICXOAHbIe AaHHBbI€ BBOAATCHA C KJIaBUaTyPHI.

IIpumep BXOAHBIX JaHHEBIX ITpuMep BHIXOAHBIX JAHHBIX
123 123
213 123
312 123
231 123

5. Hamumure nporpaMmy MoucKa HAKMOOJBIIEro U3 YeTBLIPEX UHCeNI C o
HCIOJIB30BAHKEM MOANPOrPAMMBI MOKMCKaA HAWOOJIBIIEro H3 TPEX
quces.

6. BuzousmMeHuTe IporpaMmMy COPTHPOBKH MaccuBa BHIGOPOM Tak,
4TOOBI B HEH HCII0JIb30BaJIACE IPOLEIYPA BHIOOPA HAUOOIILIIIETO de-
MeHTa Maccusa.

7. Hanumure IporpamMmmy BBIUUCJIEHUS BBIDAXKEHUSA:
s =11+ 2! + 3! +...+ n! Ucnonb3yiiTe QPyHKIHIO BEIYKCIEHUSA (HaKTO-
puaa.

8. HanummuTe mporpamMMy BBIYHCICHUA BRIDAKEHUA: 5 — x3 + x5 + x7,
TJIe X ¥ N BBOASATCA ¢ KJIaBUaTyphl. McrionbayiiTe hyHKIIUIO BEIUHC-
JIeHUs CTeeHH.

9. Hanumure QYHKIINIO, BHIYUCISIONIYIO JJINHY OTPE3Ka 10 KOOPAU-
HaTaM ero KOHIOB. C HOMOIIBIO 9TOM (DYHKITMY HATUIIINUTE IIPOTPaM-
MY, BHIUHCJAOIIYIO IEPUMETD TPEYrOJbHUKA MO KOOPAUHATAM €T0
BEPILIMH.

10. Hanumure GYyHKINIO, BRIUUCIAOIIYIO TJIOIAAb TPEYTrOJIbHUKA II0
11eJIOUHCJIEHHBIM KoopauiaTtaM ero Bepiuud., C mnoMomiplo 9TOH
(GYHKINN BBHIUUCIUTE ILJIOMAAb YeTHIPEXYIOJbHUKA IO KOOPAUHA-
TaM ero BepIInH.

Q QA
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@ TecToBble 3apnaHns AN CaAaMOKOHTPONS

1.

PaspaboTuukom s3bika [lackanb ABasseTC:

a) Bnes ITackanb

6) Hukoayc Bupr

B) HopGepT Bunep

r) 9acrep B. IleiikcTpa

YT0o M3 HIIKEINEepPe4YrcJeHHOro He BXomuT B ajipaBut sizbika Ilac-
Kanb?

a) IATUHCKHE CTPOYHEBIE H NPONKUCHBIE OYKBBI
0) caryskeGHbIE cJI0Ba

B) PYCCKUE CTPOYHBIE U IPOIIVCHbIE OYKBbI

r) 3HAK [MOJUePKUBAHUSA

. Kakasa ImocyuaenoBaTeJIbHOCTDh CHMBOJIOB HE MOXKET CIIYXUTHh HMEHEM

B s13bIKe ITackauis?

a) mas

6)masl

B)d2

r) 2d

BernecrBeHHbIe UuncIa UMEIOT THUI JAHHBIX

a)real

6) integer
B) boolean
r)string

. B nporpamme Ha sizeike Ilackaian 00s3aTeIbHO OOIMKEH OBITH:

a) 3aTr0JIOBOK ITPOTPaMMbI

6) 6JI0K OITMCAHUS UCIIONB3yEMbIX JAaHHBIX
B) IIPOTPaMMHBIH GJIOK

I') oIrepaTop NPHICBABAHUS




10.

11.

TecToBbl€ 3aaHns U1 CAMOKOHTPONS

Kakoro paszgesa He cylecTByeT B IIporpamMMe, HallMCAHHOMN Ha A3BI-
Ke Ilackannb?

a) 3aroJoBKa

0) npuMeuyaHU

B) OIIUCaHUK

I') OIIEpaTOpPOB

SI3BIKOBEIE KOHCTPYKI[MY, C IIOMOIIIBIO KOTOPHIX B IIpOorpaMMax 3a-
IIUCHIBAIOTCA JeHCTBUS, BHIIIOJHsSIEMbIe B IIPOLECCe DelleHuA 3aja-
UM, HA3BIBAIOTCS

a) orepaHzaMu

6) onnepaTopamu

B) BBIpa*KeHUAMU

I) JaHHBIMU

PasgenurensMu Mex gy orepaTopaMu CJIYFKUT:

a) TouKa

0) TouKa C 3anATOM

B) mpoben

) 3anaTas

OnucaTp IEPEMEHHYIO — 3TO 3HAUUT YKA3aTh eé:

a) UMs ¥ 3HaYEHHe
0) uMsa U TUI
B) THIO 1 3HAYEHUE
T') UMs, TUI ¥ 3HAUEHUE
B mammom hparmeHTe mporpaMmabi:
program error;
begin
SuMmA:=25-14;
end.
OIINOKOM ABJISAETCSA:
a) HEKOPPEKTHOE UMA MPOTrPaMMBbI
6) He onipe/ieIEHHOE UMS ITEPEeMEeHHON
B) HEKOPPEKTHOE UMs IepeMeHHOM
r) 3amuch apuPMeTUUeCKOro BHIPAXKeHUA
Kagkasa kiaaBuilia HaxxmMaeTcs: nocje Habopa mocieJHero ZaHHOTO B
omeparope read?
a) Enter
0) TOYKa C 3anATOMl
B) npoben
r) Ctrl



&
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12.

13.

14.

15.

16.

17.

18.
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IIpu npucBauBAaHUYU UBMEHSIETCS:

a) UMsA IIepeMeHHOH

0) TuI nepeMeHHOMN

B) 3HaUEHUE NePeMeHHOH

T) 3HaUeHMe KOHCTAHTEI

JJia BeIBOA peaybTaToB B [lacKaJsie ncnoJib3yeTcs ornepaTop
a) begin

6) readln

B)write

r)print

Ja BEIYMCIIEHNS KBaPATHOTO KOPHSA U3 X UCIOJIL3yeTcsA QYHKIINA:
a) abs (x)

6) sqr (x)

B) sqrt (x)

r) int (x)

JJis reHepanu cory4dailHOro 1CJIoro yucja us npomexxkyrtka [ 10; 20)
Heo0XOoJUMO UCIIOJIHL30BATH BEIPAYKeHHUE:

a) random*20

6) random (20)

B) random (10)+10

r) random (10) *2

B KaKoM 13 YCJIOBHBIX OIIEPATOPOB AONyIneHa ournoka?

a) if b=0 then writeln ('leieHre HEeBO3MOXHO.') ;

0)if a<b then min:=a; else min:=b;

B) if a>b then max:=a else max:=b;

r) if (a>b) and (b>0) then c:=a+b;

B ycioBHOM onepaTope u niocjie then, u nocje else HENIb3A UCIOJb-
30BaTh:

a) ommepaTop BBIBOJA

6) cocTaBHOI orepaTop

B) HECKOJIBKO OIIePaTOPOB

I') yCJIOBHBIN omepaTop

Onpepenure 3HaUYEHWE MEPEMEHHOM ¢ IIOCJIC BBINOJHEHUS CJIIEIYIO-
mero (pparMeHTa NporpaMmabl.

a:=100;
b:=30;
a:=a-b*3;

if a>b then c:=a-b else c:=b-a;



19.

20.

21.

22.

.reCHTJBbde:BHIUBHV“IILHH4cahﬂOKIH4TFN3ﬂSI|IIIIIIIIII

a) 20

6) 70

B) —20

r) 180

YcioBHBIM onepaTop

if a mod 2=0 then write ('Ila') else write ('Hem')
IIO3BOJISIET ONPEEJIUTD, ABJSICTCH JIX YUCIO a:

a) IeJIbIM

6) ZBYy3HAUHBIM

B) YETHBIM

T') IPOCTHIM

Kaxkoro oneparopa nuKia He cyujecTByeT B a3biKe [lackans?

a) for
6) while
B) repeat.. .until
r) loop
ITukua B pparmeHTe nporpaMMbl
p:=2;
repeat
p:=p*0.1
until p<0.1;
OyZeT UCTIOJTHEH:
a) 0 pas
0) 1 pas
B) 2 pasa
r) 6eCKOHEYHOE UK CJIO pas
IIukJ B pparmMeHTE IIPOTPAMMEBI
a:=1;
b:=1;
while a+b<8 do
begin
a:=a+l;
b:=b+2
end;
BBIITOJTHUTCH:
a) 0 pas
0) 2 paza
B) 3 pasa
T) 6ECKOHEYHOEe YH1CJIO Pa3




fhaea 4. Hayana nporpamMmmMmunpoBaHus

23. OnpegenuTe 3HaUeHUA IepeMEeHHBIX S U [ ITOCJIe BHIIOJHEeHus dpar-

24.

25.

26.

MEeHTa IPOrpaMMBI:

s:=0; 1:=5;
while i>=0 do
begin

S:=s+i;

i:=1i-1;
end;
a)s=0,i=-1
0)s=05,i=0
B)s=15,i=5
rys=15,i=0

Bribepure (hparmeHT nporpaMmbl, B KOTOPOM HINETCA IIPOU3BeJe-

uue 1:2:3-4-5.

a)p:=0; i1i:=1; while i<=5 do i:=1i+1; p:=p*i;

6)p:=1; i:=1; while i<6 do i:=i+1; p:=p*i;

B)p:=1; i:=1; while i<6 do begin p:=p*i; i:=i+l end;

r)p:=1; i:=1; while i>5 do begin p:=p*i; i:=i+l end;

B nansOM hparmMeHTe IPOrpaMMbl
s:=0;
for i:=1 to 10 do
S:=s+2*1;
BBIUMCJISIETCS:

a) cymMmMa 1enbix upcea oT 1 go 10

0) cymma uétHbIX ynceld ot 1 no 10

B) YABOEHHAs cyMMa IieJibIX yrce ot 1 1o 10
I') CyMMa MEPBBIX JEeCATH YETHBIX YKUCEJT

Hmeercsa onucanue:
var c: array [l1..20] of integer;

Jia xpaHeHUs mMaccuBa ¢ OYAET OTBEHEHO
siYeeK NaMATH 00BEMOM ... ARTOB.

a) 40, 20

6) 20, 320

B) 20, 40

r) 20, 20

... IIOoCJegoBaTeJIbHBIX



27.

28.

29.

30.

TecToBbl€ 3anaHuns ans CaMOKOHTpPpONSRA

Yemy paBHa cymMa ssemeHToB afl] u a[4] maccusa, chopmMuposas-
HOTO CJIEIVIOIIUM 00Pa3oM.

for i:=1 to 5 do a[i]:=i*(i+1);

a) 30

6)5

B) 22

r) 40

Maccus onucas cregyommM oGpasom:

const b: array [l..5] of integer = (1, 2, 3, 5, 11):
3HaueHUe BeIpaXkeHus b [5] *p[4]-p[2]-p[3]*p(1l] paBHO:

a) 50

0) 15

B)—11

r)22

JJs 3amucu BCIioMOraTesJbHBIX aJrOPUTMOB B s3bike [lackausb uc-
MOJIL3YIOTCS:

a) MacCHUBHI

6) cocTaBHbBIE OIIEPATOPLI

B) DpoLEeAYDPH U QYHKI[NH

T') oniepaTophl U ONepaHIbl

Mexny dhopMmanbHBIME 1 HaKTUUECKUMUY [IapaMeTpaMu cJeqyeT CO-
OJIr0JaTh COOTBETCTBHE:

a) 10 TUITY [TapaMeTpOB

0) 110 KOJITMYECTBY ITapaMeTpPOB

B) 11O DOPSAAKY CJIEOBaAHUA [TapaMeTpPOB
') IO BCEMY, IePEUYUCICHHOMY B . a—B)
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OTBEeTbl U peLueHns
K BONpocam v 3a,aHUaMm

ANg CaMOCTOSTEJIbHON NOATroTOBKMU

T'nasa 1

§ 1.1. 2. IIpuBegeHbl 3HAKHW, UCIIOJb3yeMbIe AJiA 3alVCH YUCeJI B CJe-
IYIOINUX CUCTEMaX CUMCIeHUA: IPeBHEETUIeTCKOM, BaBUJIOHCKOM, Maiis,
PUMCKOI1, CTapoCJIaBSiHCKOM, [IBOWYHOM, TPOUYHOH, ..., LIECTHajnaTe-
puuHOi. 7. a) 110011,; 6) 111,. 8. MurumansHoe ocHoBaHMe 5. 38, 62,
31, 71. 9. a) na; 6) mer. 10. a) 5; 6) 2-x3+ 0-x2 + 0-x! + 2-x%= 130, 2x2 =
=128, x3=64,x=4.17.a)123-4=2382;6)12:2-2=4;8)12:3-4=0.

18. a) 10; 6) 198.

§ 1.2. 3. 00111111. 4. a) +76. 5. 101010,. 9. a) 0,217934-103;

6) 0,75321-105; 8) 0,101-10-2.

§1.3.6.
®
DJIeKTPpUYECcKass cxeMa Aunre6pa JoruKn

ITepekJouaresib BricKa3blBaHUE
IlepexJirouaresib BKIIOYEH 1

IIepeKai0uaTesb BHIKIIOUEH 0
IlocsemoBaTenbHOE COEJUHEHE TIePeKJI0YaTeei KoubloHKIIUA
ITapannenbHoe coeuHEeHUe TEPEKII0OYATE e OusboHKIUS

7.920, 80.

10. 18.

12.1)0; 2)0; 3)1;4) 1.
13.1)1; 2)1;3)0; 4) 1.
14. Cvmut u [[pxoH.

15. PunuMKuicKu cocy/,, U3TOTOBJIEH B V BeKe.

16. F = A A B.




OTBeTbI U pelweHns K Bonpocam u 3agaHnam -
T'nasa 2

§2.2.4.4/(v-6,5)+33/(v+6,5)=1, v=32,5KM/4.

5. F(A, B, C) = A&B + A&C + B&C. 6. 1 — Poccus, 2 — Kuraii, 3 —
Vikpauna, 4 — I'epmanus, 5 — Uranus.

§ 2.3. 5. I penieHus 3afa4yu MOCTPOMTE B3BEIIEHHBIHN rpad, KamIo-
My pebpy KoToporo GyAeT COOTBETCTBOBATH BpeMsdA, 3aTpauNBaeMoOe BeJO-
CUIIeUCTOM, Ha IIPeOJOJIEHNEe COOTBETCTBYIOIIEro paccTofaHusa. 8. 24.
9. 648. 10. 16. 11. Beiurpsisaet BTOpo# Urpok. CBOMM TepBBIM XO0J0M
eMy HY?KHO IIOJIyYUTh OAHY u3 curyanuii: (3,4) uau (1,18) — 3geck yucna
B CKOOKax 0003HAUAIOT KOJINUECTBO KaMHell B IepBOil U BTOPOU Kydax CO-
OTBETCTBEHHO.

§ 2.4. 5. BeiurpoiBaeT 1epsblii urpok. CBouM IEPBBIM XO[OM OH J{OJI-
JKeH J106aBUTh 110 ]Ba KAMHS B KaKAyI0 U3 KyueKk. 6. TpeTba KoMIaHUA.
7.1 — Muxaun 3umun, II — 9ayaps Cumakos, III — Hukonait Koner-
J0B, IV — Banepuii BaiunoB, V — HUrops Yurpus. 8. Auron — Exartepu-
Ha — Hopunsck, Bopuc — Oasra — Ilsaturopck, aug — CBersiana —
Pocros, I'puropuit — Mapuss — Mocksa.

§2.6.5.a)2;06)3;B)4.10.2)2;6)2;8)3;r)1.11.a)1;6) 2; 8) 3; 1) 1.

I'nasa 3

§3.1.1.1,1,2,3,5,8,13, ...18.6, 12212.

§ 3.3. 9. He Gonee oxnoit mepemennoii. 14. r) (x > 0) nau (y > 0);
e)(x>0)u (y <=0)) unu (y > 0) u (x <= 0)); xK) x*x + y*y <= r*r.
17.a) t:=x>0;B) t:=(x=y) u (x=2z).

§34.5.y=(2x +3)x+4)x+5upux=1y=14. 6. h := tfh*24.
20. ecau chislo = 3 T0O y := noHEeAEJIbHUK.

§ 3.5. ITpumep 4. ITycts k, — KoJHMUeCcTBO pebep B rpaHNTe CHEKUHKH
Koxa na mare n; torma k,= k,,*4. Orcropa: k=12, k,=48, k;=192,
k=768, k,=3012.




- OTBEeThI U peLlieHns K BOnpocam n 3afaHuam

IT'nasa 4

§ 4.1. 9. B) ITycTh n — KOJIUYECTBO TeTpaaeil (00JI0KeK), ct — IjeHa Of-
HOIT TeTpanu (1leJioe Y4KCJI0), cO — IeHa OJHOI O0JIOKKHU (1eJIoe UICJIIO),
s — ofuiasi CTOMMOCTh NOKYNKK. B 3TOM ciiyuae pasjes onucaHus epe-
MEeHHBIX Oy/leT UMeTh BU/i: var s, n, ct, co: integer:;

11.6) k:=k-1;

§4.2.9.111.

§4.3.11. s:=a*50+a*1.2*150;

§4.4.14. a) true; 6) true; B) false.

§ 4.5. 2. a) na; 6) Het; B) Her. 11. 5.

§4.6. 1. IIBa pasza. 3, 6, 9. 5. Yersipe paza. b, 16, 21.

9.a)16;6) 6;8)3;r) 1; 1) 3.

§4.7. 3.

B)

afij |1 |8 |5 |7 |9




Knouu K TecToBbIM 3ananum\-

Knwouun K TecTtoBbiM 3afaHUAM
ANt CAMOKOHTpONS

I'nmaBa 1
A G
3ananue 1 2 3 6 7 9 10
OrBer B 6 B r B 6 6 r
3apanue 11} 1 18 | 14 | 15 | 16 | 17 18 19 20
[ Orser B 6 r a a r B 6 6 r
S
T'nasa 2
3ananue 1 2 3 4 5 6 7 8 9 10
Oteer B r T 6 B r a 6 a 6
Sananue 11 12 13 14 15 16 17 18 | 19 | 20
OtBeT r r a r B r 6 a r B
3aganue 21 22 23 24 25 26
OtBer 6 a a B B B
Tnasa 3

m
3azanue 1 2 3 4 5 6 7 8 9 10

OTBeT a r B 6 a B r bt 11121 127

3aganue 11 | 12 | 13 | 14 15 16 17 | 18 19 20

OTser B B a r 6 6 a B 6 r
Samanue 21 22 | 23 | 24 25 26 27 | 28 29 30
OtBeT 6 (4] 80 a 0 a r 25 120 55
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I'nasa 4
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OTger 0 B T a B ] 0 (o} ] [ I
3aganue 11 12 13 14 15 16 17 18 19 20
OrBeTt a B B B B 6 B a B r
3aganue 21 22 23 24 25 26 27 28 29 30 I
OTeet B (3} r o r B B a B r I
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VuebHUK HpefHA3HaueH MAJIA HPOAOJIKEeHUs W3y4yeHuss Kypca «Mu-
dopmaruka n UKT» B 9 riacce obieofpasoBaresibHOM uIkosbsl. Cozep-
KaHWe yuebHHKa cooTBeTCTBYeT I'0CYyAapCTBEHHOMY O0Opa3oBaTEILHOMY
CTaHJapTy OCHOBHOro o6iero obGpasosanus no uHbpopmartuxe u UKT.
BbmepmaH IIPUHIOUII MHBApMAHTHOCTH K KOHKPETHBIM MOAEJIAM KOM-
MBIOTEPOB U BEPCHAM NPOTPAMMHOIO 0GecrnedeHHs.

3a cuyeT (GOPMHUPOBAHUA y YYANIUKCH AJITOPUTMHUYECKOrO, JIOrHdye-
CKOI'O ¥ CHCTEMHOI'0 MBIIIJIEHHUA, yme[mﬁ M HABBIKOB HCIIOJIbL30BaHUSL
MHPOPMAIMOHHBIX TEXHOJOTHH CO34al0TCA YCJIOBUA JAJA JNOCTHIKEHHS
¥MU MeTarpefMeTHbIX 00pPasoBaTeJbHBIX Pe3YJbTaroB, 00€CIeYnBaeTCs
[OArOTOBKA K CaYe 9K3aMeHa 3a KyPC OCHOBHOM LIKOJIBI B hopmarte THA.

IIpepmosaraercst MKMPOKOE HCHOJb30BaHHE PECYPCOR (herepasibHBIX
00pa3oBaTebHLIX TOPTAJIOB, B TOM yucje EqunHoi KolneKuuu npudpoBhIxX
obpasopaTenbHbIXx pecypcos (http://school-collection.edu.ru/).

VuebHuK BrIIOUEH B PefepasibHbIN [€pedeHh yIeGHUKOB, PEKOMEH-
nyemblx MuHucrepcTBOM o0pasoBaHusi M Hayku Poccuiickoit Penepanyu.
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37107 yuebHuk Bxoaut B YMK no nidopmartuke ona 8-9 knaccos.
BknioyeH B depepantHolii nepedeHs y4ebHUKOB, PEeKOMEHA0-
BaHHbIX MuHuncrepcrtsoMm obpa3oBaHus 1 Hayku POCCWIACKOWN
denepauyn.
CocTtaB y4eOHO-METOANYECKOrO KOMMAEKTA:
* aBTOpCKas nporpamMmma nay4eHus Kypca nHpopmMaTvku

n UKT (ona obsasarenbHoro v yrnybneHHoro unsyydeHus

npeamerta);

yuebHuk ana 8 knacca;

y4ebHuk pna 9 knacca;

pabouas TeTpagb onsa 8 knacca;

paboyas TeTpanb ans 9 knacca;

mMeToanyeckoe nocobue ans yuuTens;
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