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BBEAEHUE

Veawaemvie socvomuraaccHuru!

Mgsl KHMBEM BO BpeMA CTPEMHUTENbHBIX NEepeMeH, Korja s de-
JOBeKa BajkKHA CHOCOOHOCTE K TOCTOAHHOMY PasBHTHIO, TOTOBHOCTH
K OCBOEHMIK) HOBBIX, B TOM 4Hcje MH(POPMAIMOHHBIX, TEXHOJOTHII.
HeobxoauMoCcTs MOATOTOBKH K OBICTPO HACTYHNAIOIIHAM TepPeMeHaM B
OKpYyiKawlleM MHUpe TpedyeT OT 4YeslOBeKa PasBHTOI0 MBIILJIEHHMSA, yMe-
HHA OPraHW3alu#u coOCTBEHHOH y4ueOHOH OeATEeJbHOCTH, OPHEeHTAIIHH
Ha JIeATENbHOCTHYIO MHU3HEHHVIO IMo3uiuo. PopMHpoOBaHME TAKHMX Ka-
YJecTB JIMYHOCTH HEeBO3Moz;HO De3 (ryamamenTansHOro 6asosoro obpa-
30BAHHA.

B rypce undopmatnkn 8 wiaacca Doablnoe BHHUMAHHE YAENAETCHA
(pyEAaMeHTANBLHEIM (TeopeTHYecKHMM) BonpocaM HH(QOpMATHEH. BEI
EY,H.ETE H3y4aTkE MaTeMaTHUYECHHEe OCHOBBI HHII)OPM&THKH, OCBOHTE
fGaszoBble ANTOPUTMHYEeCKHe KOHCTPYVKIMH, [0 CEOeMY BHIOOPY MO3HAKO-
MHTECh C OJJHMM M3 A3bIKOB nporpammuposanusa (Python, ITackans).

Mgs1 HageeMcs, UTO 3HAHWA H YMEHH#A, INOJYVYeHHBIe HA YpPoKax
uH(hopMaATUKKM, BhI CMOKETE IPUMEHATH B JajdbHEHIIEM NPH pPEeHIeHun
pasHooOpasHBIX JKH3HEHHBIX 3ajad, IpeAnoJjaraiolleM TaKkHe JTambl,
KaK:

"oHedenoddsaHie — IDOCTAHOBE& S3aATaAYH Ha OCHOBE COOTHeCeHHA
TOr0, 4TO YiAxe H3BeCTHO, M TOro, 4TO Tp-Eﬁ}-’ETCH YCTAHOBUTE;
f RAGHUpOsANUe — OllpeldeleHHe IIOCIeJOBATEIBHOCTH IIPOMeHV-

TOYHBIX LEejdeil ¢ yY4éToM KOHEeYHOro peayibTara, pasbueHune 3za-
Javud Ha mojasajadn, paspaboTka mocaegoBaTeJIbHOCTH W CTPVK-
TYPbI JeHCcTBHIL, HeoOXOAMMBLIX [JIf JOCTHIKEHHA eJHd ¢ IOMO-
B0 (pHECHpoBaHHOTO Habopa CpeucTs;
RPOZHOIUPOBARUE — IPEIBOCXUINEHHE DPEe3yJbTATA;
® KONMPoAs — WHTEPNPeTalnwd TOJVYeHHOTO pe3yiakTaTa, ero
COOTHeCeHHe ¢ HMeRINHMHcH JaHHBIMH ¢ IeJBH VCTAHOBIeHHA
COOTBETCTEBHUA HJIHM HECOOTBeTCTBHA (0DHAPYIKEHHMA OmubOKM);
¢ KOppeKUus — BHeceHue HeoOXOJAMMbIX [OIOJHEHHMH M HC-
NpaBJeHUH B IJaH AeHCTBHH B ciaydae oDHapy:KeHHsa OIIHOKH;
¢ QUEHKA — OCO3HAHHE YellOBEeKOM TOI'0, HACKOJBHO HAYECTBEHHO
UM pelreHa 3ajada.
Ha crpammmax yveOHHMKa moapoOHO paccMOTpPeHBI pelIeHHA TH-
MNOBBIX 3ajad 1o KamjaoH muaydaemoil Teme. B KoHie wammgoH ria-
Bbl ViueOHHKa IpHBeAeHEBl TeCcTOBBIE 3aJlaHHA, KOTOpPBIe IIOMOI'YT BaMm




BeeneHune

OIEHHTEL, XOPOIIO JIM BEI OCBOWJIH TeOPeTHYeCKHI MaTepHana M MoKeTe
JH NPUMEHATh CBOM 3HAHWA A pelleHWA BO3ZHUKAIOIIUX MpodJeM.

JIeKTPOHHOE NPHIOKEeHHe K V4eDHHKY, cofep:kalllee BHAeOPOJIH-
KH, MYJbTHMeAHiiHbIe MNpe3eHTAlllH, MHTEPAKTHUBHBLIE TecThl, CCBLI-
K Ha pecypcel HMaTepHeTa, HaxoAMTCA B aBTOPCKOM MAaCTEpPCHOH
JI. JI. Bocoroii (https://bosova.ru/).

Hzyuaa TeopeTuuecKHil marepuan, paboras ¢ JONOJHHUTEIbHBIMH
MaTepHaJaMi, OTBedYad Ha BONPOCHI, pelniad 3ajadyd W BBIIOJHAA Ipakg-
THUeCKHe 3ajJaHWAd Ha HEOMIBHTEpe, BB CMOMeTe IOJHOCTBHY IIOATO-
TOBHTECA K TOCYJAapCTBeHHOH HMTOTOBOM aTTecTallMM 110 MHQOpPMATHKEe
B (hopMe OCHOBHOI'O rocygapcrBeHHoro sksamena (OI'D), TpeboBanusa
K KOTOpPOMY pasMeIlleHBl Ha caiiTe PefepalbHOr0 WHCTHTYTA Megaro-
ruyeckux usmepenuii (https://fipi.ru/).

B pabote ¢ y4eOHHKOM BaM NOMOTYT HABHTallMOHHBIE 3HAYKH:

— BayKHOe YTBep)KJeHHe HWJIH opeAeeHHe;

— uHTepecHad HHQOPMAIIMA;]

— TpHMEp PpelleHus 3aJauu;

— wuadopManuda, mojesHad A pelleHHA NpaKTHUeCKHX 3ajad;
— cCBLJIKA Ha pecypc B MHTepHere;

BOIpOChEI B TexcTe maparpada, BOIpOckl M 3ajaHHA s
CAMOKOHTPOJSA;

— BAMAHHUA AJA [MOANOTOBKKM K HTOIOBOM ATTECTAILHMH,
— JAOMAIIHHH NPOeKT WJIH HCCIeJ0BaHHEe;

— BAJMAHHA [IJA BBINOJHEHHUA Ha HKOMIOBIOTEpE;

— Trpyunopaa pabora;

— MexIpelIMeTHBIe CBH3M.

OBEDAOHERBO
I

Hemnaem ycmexoB B H3yHeHHH HHpoOpPMaTHKH!




lMasea i
CUCTEMbBI CHUCJNTEHNA

§1.1

O0Owune cBegeHUss 0 cuUcTeMax CuUYUCIeHUs

K noueavie caosa:

* CHCTeMA CYUHCJIeHHSA * MO3HIIHOHHAA CHCTeMa CUHCIeHHA
muthpa * OCHOBaHHE

* ampaBuT * paseépHyTasa (hopMa 3anmHCcH YHCJIA

* Hemno3MIIMOHHAA * ceépHyTas (gopma 3anmucH yucia

CHCTeMa CUYHCIeHHA

1.1.1. UcTtopma cucrem cuYmcneHus

Kax Toapko miogu HAYATHW CUWTATH (& 9TO NMPOM3OILIO €Ié B Ka-
MEeHHOM Be€Ke), VY HHX NOoABHJachk NOTpPeOHOCTHL B 3AlMCH YHCEJI.

CUCTEMa CHYMCNeHUs — 3TO 3HaKoBas CUCTeMa, Onpeaensllas
npasvna 2anncK Yucen. 3HakW, C MOMOLLBLIO KOTOPLIX 3aMMCLIBAIOTCH
YMCNA, HA3LIBAIOTCH undpamm, a 1X COBOKYNHOCTE — andasnTom
CUCTEMbI CUMCREHMS,

B mwbGoii cHcTeMe cuUHCJIeHHA IH(MPHE cay:xkar ana obozHauyeHHA
YHUCEA, HA3LIBAGMLIX YAA06bLMI; OCTAILILIE YHCaa (dIz20pUPLMUYECKLE)
IIOJIVYAIOTCHA M3 V3JIOBBIX YHCeJ] B Pe3VJbTATe HEeKOTOPHIX OINepalHii.

CucreMBbl CUMCIEHHA pasjndaloTcd BbIDOPOM V3J0BBIX 4YHCel M
cnocobaMi 0Opa30oBAHHA AJNTOPHTMHYECKHX YHcesl. MoKHO BEIIEJIHTH
cJeVIOI[Ue BHIALI CHCTEM CUHMCIeHWH:

1) yHapHaa cHcTeMa;

2) HEeNno3MIHMOHHbLIE CHUCTEMbI;

3) NO3HIIMOHHBEIE CHCTEMEI.

Haxoakm apxeoJIOroB Ha CTOAHKAX IepBOOBITHBIX JHOJIeil CBH-
IeTeIbCTBYIOT O TOM, YTO MNEePBOHAYAJILHO KOJHYECTBO IIPEIMEeTOB
oTobpaskallochk PABHBIM KOJHUYECTBOM KAaKHX-THDO 3HAUYKOB: 3apyboK,
yépTovuek, Tover. Takad cHcTeMa 3aTHCH YHCeNT Ha3BIRAETCH YHLAPIOLH
(emMHEWMYHOI), TaKk Kak Jgwboe yMcio B Heill obpasyeTcd NyTEéM IIOBTO-
PEHHA OJHOTO 3HAKA, CHMBOJH3HPVIOIIETO eIHHHILY.




CuctemMesl CHUCNEHWA

OTronocknm yHApPHOH CHCTEMBI CYHCJIEHHA BCTPEYalOTCA W Ceroj-
ua., CaMu TOro He Oco3HABafA, €10 NOJB3VIOTCA MAJBIIIN, TOKA3BIBAA
HA TaJgbllaX CBOM BO3pacT; yHapHaA cHcTeMa cYucJAeHHdA (CUeTHRIe
MNAJ0YKH) HCIoJabaverca s ofydeHHMsA JeTell CUETY; eé MOMKHO pas-
TIAAeTh B HHAMKATOPAX YPOBHA 3BYKOBOIO CHTHAJA B COBPEMEHHBIX
ayauocHCTEMAaX.

VYVHapHasa cucTemMa — HE caMbli yA0OHBIN cmocod sanmWucH YHCEe.
3anmncelBaTk TakuMm ofpasoM OoJbInne KOJMHYeCTBA YTOMHTEJILHO, Ja
M 3AnMCH IPH 3TOM MOJYYAKTCHA O4YeHb AnuHHBIMH. C TeyeHmem Bpe-
MeHH BO3HHKJH HHBIe, Dojiee 9KOHOMHYHBIE CHCTeMBI CUMCJIEHHA.

[IpumepHo B TpeTbeM THICAYEIETHH [0 HAINEH 3pbl €ruiTAHE TpH-
AVMAaIH YHCJIOBYI0O CHCTEMY, B KOTOpOH AaA obo3HaueHHSA Y3JO0BBIX
yuecen 1, 10, 100 u 1. a. O6bIM npeaycMOTpeHBl CHelHalbHbIE 3HAY-

KH — meporaudsl. Bor omm (pme. 1.1).
1 10 100 1000 10 000 100000 1 000 000

Puc. 1.1. AndasuT erHOoeTckoH CHCTEMBI CUHCIEHNII

Bece octanpHBIe (aATOpHTMHYECKHEe) YHCJAa COCTABAAAHCHE M3 ITHX
V3JIOBBIX 4YHCe] NpPH NOMOIH onepamuu caoxkenus. Hanpumep, 4uTobbI
usobpasuts yncao 3252, pucoBamM TPH BeTKa JoToca (TPH THICAYH),
JBA CBEPHYTHIX NAJBMOBLIX JIMcTa (ABe COTHH), NATL AYr (DATL jge-
CATKOB) W JBa 1ecta (ABe eamHHNbI). BearwumHa umesna He 3aBHcena
OT TOTO, B KAKOM NOPAJAKEe PAaCHOJarajJuch COCTABJAIONIHE ero 3Ha-
KH: UX MOMHO ObLJIO 3aIMCBIBATE CBEPXY BHH3, CIpaBa HaJleBO HIH
BIIEPEMENIKY.

Cuctema cHMCNEeHWs HasbiBAETCS HEeNO3WUMOHHOW, eCcnii B Heu
KONMWMYECTEEHHbLIFM 3KBWBANEHT {(3Ha4YeHWe) UW@PbLl HE 2ABUCKT OT ee
nonoxeHws (Mecrta, NO3WUKMKW) B 3anUcCK 4Yuncna.

IIpumepoM  HENO3ZMIMOHHON CHCTEMBI CYHCJAEHHUHA, KOTOpas
COXpaHHJach A0 HAIIHX AHel, MOMKeT CJHVKHTHL CHCTeMAa CUYHCJIeHH,
npuaymManHas OoJiee ABYX € NMOJOBMHON ThicAY JeT Hasajn B JlpesHem
Pume.

B ocHOBe pMMCKON cHCTeMbl CUMCHEHHMA JeKaT yaloeble uucia 1,
a, 10, 50, 100, 500 u 1000, ofozmauaeMble COOTBETCTBEHHO 3HAKAMH
I (opmua manen), V (packpeiTas JgazoHb), X (JABe clO:KeHHBIe JajJ0HH),
L,C, Du M (puc. 1.2).




Obwme ceeaeHns 0 cucTemax CHUCNEHUN

Puc. 1.2. Pumcrue nups

3anMch aJrOPUTMHUYECKHX YHCceJl MOJYYaeTcHA MYTEeM CI0MeHHdA H
BRIYMTAHMA V3J0BhIX 4HCE] € YYETOM CJeAVIOIEero InpaBMja: 3Hade-
HHe KaskXJ0T0 MeHBIIero 3Haka, IIOCTABJEHHOTO cjJeBa OT OOJbIIero,
BBIYMTAETCH M3 3HAYeHHsA DONBINEro 3HAKA; 3HAYEHHE Ka)K/JI0ro MeHb-
IIero 3HakKa, MOCTABJIEHHOTO copaBa or Oonbiero, mpubaBiadeTca K
aHauyeHWo DOJbLIIEro 3HaKAa.

Hanpumep, sanuck IX obozsagaer umciao 9, a samuce XI —
gucao 11. Hecarnudoe uneno 99 mmeer Taxkoe npejcrasiieHHe:

XCIX=-10-+100-1+10
ey e il N el

B mamm gam m06yio M3 PUMCKHX OH(P OpeaIaraercia HMCIOabB30-
BATH B 3aIMCH OJHOro duciaa "He Gonee Tpéx pas noapsax (raba. 1.1).

Tabauma 1.1

3anucb YMCEen B PUMCKOW CUCTEME CYMCNEHNA
EavHuubl OdecaTtkun CoTHu Teicaumn
11 10 X 100 C 1000 M
2 11 20 XX 200 CC 2000 MM
3 111 30 XXX 300 cccC 3000 MMM
4 IV 40 XL 400 CD
5 V 50 L 500 D
6 VI 60 LX 600 DC
T VII 70 LXX 700 DCC
8 VIII 80 LXXX 800 DCCC
9 1IX 90 XC 900 CM

Tadauma 1.1 moseonger OLICTPO H NPABHJILHO 3aIHCATE B PHMCKOH
cucTeMe cumcaeHns Jawoboe menoe umeno or 1 go 3999, Yrober aTo
cAeNaThk, ANA HH(MP, CTOALUIMX B paspaAfax TeICAY, COTEH, AECATKOB H
eIMHALL MCXOJHOr0 4YHcjaa, mo tabamie noAdMpamTCd M BhINIMCBIBAKTCS
B NOpAAKEe CJeJ0BAHHA COOTBETCTBYIOIIHE KOOBBIE rpynnsl. Jas Toro




CuctemMesl CHYMCNEHWA

yrobBl 3anucaTh uYucaa, 00abmmEe 3999, NpPpHMEHAT CHeNHAIbHBIE
IIpaBMJIA, HO 3HAKOMCTBO ¢ HMMHM BBIXOJMT 3a PaMKM Halllero Kypea.

Puvmcknvmm mudpamu nmoabs3oBannuck odeHb joaro. Eme 200 mer
HazajJ B JeJOBBIX OyMarax 4ucia AOJEKHBLI OblaM 0003HAYATHCH PHM-
ckuMu mudpamu (cumTagsock, 9To 00bUHEBEIE apabckme mHGpPHI JerKo
nojjesars). PHMcKasa cHcTeMa CYMCJIEHHS CerojHs MCNOJbB3yeTcs B
OCHOBHOM JIJIi HAMMEHOBAHWA 3HAMEHATEJBHBIX AT, TOMOB, PAa3IesoOB
H IJIaB B KHHTIax.

Hapsgy c uvepormuduyeckMmn B APEBHOCTU LWMPOKO MNPUMEHSNWCH
angaBnUTHbIE CUCTEMbI CHUCNEHWS, B KOTOPbLIX Ynucna waobpaxanucb
byksamwn andgasuta. Tak, B OdpesHen lpeuwn yucna 1, 2, ..., 9 obo-
3Ha4anu nNepebiMi OeBATbio GykBamw rpedeckoro andgasuta: o = 1,
p=2,v=3 1u T ao Ona obosHavyeHWa OECATKOB NPUMEHAIWCh Chne-
aywouwme gesAatb Byke: 1= 10, k=20, A=30, n=40 u 7. o. na obo-
ZHAYEHWH COTEH WCNONb30BANKMCE NocnegHwe neeate Byke: p = 100,
=200 =300 un 1. O.

AndaBnTHOW HyMepauMen Nonk30BaNWCe TakKXe XHbIE U BOCTO4YHLIE
cnaeBAHCKWe Hapogbl (Tabn. 1.2).

Tabauna 1.2
CnaeaHckui undpoeon andasur

B z B
B LA
o = « o B 2 o e

-] = E -] =] E = -] -] E
£| & |55| B | & |BE|E| & | &g
4= = =l 4] s | @ = =
A | As 1 T |H 10 [ p | Pum 100
E Bean 2 i:'; Karo 20 E Caogro 200
T |Tmaroms | 8 | A | Jhoam 30 | T |Tsepmo | 300
A Iodpo 4 ;\,1 Meicaere 40 8 YE 400
£ | Eem 5 H | Ham 50 | 4 | ®epr 500
S | Bexo 6 | 3 |Ken 60 | ¥ | Xep 600
"%J SeMua T -‘5 On T0 -11; IMen T00
ﬁ Hixe 8 ﬁ IMoxoii 80 -{5 Omera 500
v-én Pura 9 "Li Yepss 90 -I.i e 900




Obwme ceeneHns 0 CUCTEMAxX CHMCNEHWS

Hapn Oykeol, oboaHavaswen undpy (WAKM HaL BCEM 4WUCNOM), CTa-
BMICA cneumansHbl 3Ha4ok (TUtno). Hanpumep, ecnu 3anucate B
CNaBAHCKOM Hymepaumu ducna 55, 288, 1 u 498, 10 MOXHO npo-
yuTate ¢dpasy:

O

HE CNHU, A gYH
,ﬂ,HFI 3anMCH TbICAY, AOCHATKOB TbiCAY, COTEH TeICAY W T. 4. WCNOoNb-

3oBanuck Te xe Bykebl, 4TO W Ana 4Yucen 1-9, Ho ¢ pobaBneHHbIMKW
K HAM cneuwanbHeiMKM 3Hadkamu (pwc. 1.3).

a ® ‘& B
% ¥ & - » 2 4
1 000 20 000 100 000 2000 000

Puc. 1.3. CnasaHckaa andaeBuTHAA HyMepaLWA

B Poccun cnaeaHckas Hymepauus coxpaHanace o koHua XVl eseka.
Mpw Metpe | Bo3o6napana apabckana HyMepauws, KOTOPOW Mbl MOJb-
3yemca n ceinyac. CnaeaHckas HymMepauna CcoxXpaHWnack TOnNbKO B
BorocnyxebHbiX KHWrax.

1.1.2. No3MUMOHHBIE CUCTEMBI CHUCNEHURA

PaccmoTpenasle HaMH Heporamdudeckwe W amaBUTHBIE CHCTe-
MBI CUMCJEHMA HMMeJH OJWH CVIIeCTBEeHHBIH HEJOCTATOK — B HHX
OBLJI0O OYEHB TPVAHO BBIMOJHATH apu(pMeTHUYECKHE OMNEPalH#H. ITOTO
HeyaoGCcTBA HeT YV NO3HIIMOHHBIX CHCTEM.

Cuctema cYWCNeHWA Ha3blBaeTCcd MO3WUMOHHOW, eC/1M  KOMW4ecT- o
BEHHbLI 3KBUBANEHT (3Ha4YeHwe) undpsl 3aBUCAT OT €€ NONOXEHWA
(mMecTa, no3vunK, paspsga) B 3anucu vucna.

OcHOBHBIE JIOCTOMHCTBA Ji000H MO3WMIMOHHOM CHCTEMBI CUYHCIe-
HHA — [OPOCTOTA BBINOJHEHHA aApH(MeTHYECKHX ONepamuil H orpa-
HUUYEeHHOE KOJHYEeCTBO CHMEBOJOB, HeoDXOAMMBIX A 3alUCH JHODBIX
YHCET.




Cucremsbl cH4McneHms

3HaMeHUTLIN PPaHLY3CKUMIA MaTemMaTuK, MexaHuk, ¢u-
3uK 1 acTtpoHom Mbep-Cumon Jlannac (1749-1827)
TAKWMW CNOBaMW OLUEHWT «OTKPbITWE» MO3MLMOHHOMW
cucTemMbl cyMchneHuna: «MbiCNb BblpaxaTb BCe 4ucna
HEMHOMMMK 3HaKamMu, MNpuOaBas WM 3Ha4YeHwe no
dopme, ewe 3HavyeHne no MecTy, HACTONLKO NpocTa,
4YTO MMEHHO KW3-3a 3TOW MNPOCTOTLI TPYOAHO OLEHWUTL,
HACKONLKO OHa YOWBUTENbHA».

JlecaTuuHad cUCTEMAa 3allUCH YHCEJ, KOTOPOM Mbl [IPHUBBLIKJIA
TOJMB30BATECA B MOBCEeAHEBHOH KHM3HH, C KOTOPOH MBI 3HAKOMBI C
IeTCTBAa, B KOTOPOH NPOM3BOJAMM BCe HAINM BbIYHUCIEHWA, — IpPHMEp
MO3UIIHOHHON CHCTEMBI CUYMCJIeHHSA.

AndasuT gecATHYHOI cHcTeMbl cocraBadnT umdgper 0, 1, 2, 3,
4, 5, 6, 7, 8, 9.

¥ mosuMnuoHHON CHCTEMBI CUMCIEHHA ecTh ocHoBanue. OcHoBaHue
NecATHYHOH cucTeMbl — 4Hcao 10; cTenmeHHM OCHOBAHHA ONpPeAeJdAOT
«Beca» MO3UIIHiII (paspAanos) B sanucu uucaa. M3 ABYX ogHMHAKOBBIX
uu(gp, HaXoAAMHUXCA B 3alMcH dYHcaa PAJOM, JeBasd OH(ppa uMeer
B 10 pas Doablnee sHadeHHe, YeM IIpaBas.

IIpumep 1

B gecarmunom umHcne 355 =3-100+5-10+5-1 uudper 3,
Haxo[AlMecd B pPasHbIX NO3HIMUAX, HMMEHT pasjHYHbie KOJHYecT-
BeHHBIe 3HAYeHHA: O AecATKOB M O eJHHHIIL.

AnropurMuyeckue uMciaa o0pasyioTcda B JeCATHYHOH NO3HIIHOH-
HOH CHCTEeMe CYHCJIEHHS CJeAVIOINUM o0pasomM: 3Ha4YeHHUA IH(p VM-
HOMAKTCHA HAa <«Beca» COOTBETCTBYIOIIMX MMO3HMIMH (paspajioB) U Bce
MOJYYEHHBIE MPOMU3BEAEHHUA CKJIAABIBAIOTCA. JTO OTYETIHBO MIPOCTIe-
JHUBaeTCd B YHCIHMTENbHBIX PYCCKOro #A3bIKAa, HANPHMeEpD: «TpPH-CTa
NATE-JECAT HATL».

Apudmernyeckne AeHcTBHA HaJ AeCATHYHBIMH YHCJIAMH BBIIIOJ-
HAKTCA ¢ INOMOIIBI JOCTATOYHO IMPOCTBIX OoNepaluii, B OCHOBE KOTO-
PHIX JIEMAT M3BECTHBIE KaMJAOMY IIKOJBHUKY TabNHMILl VMHOMEHHA H
CJI0EeHHA, 4 TaKKe IIPABHJIO IIepeHOoca: ecjJid B pe3vJbTaTe CIoXeHHA
ABYX nudp nonydaercd YHCA0, KoTopoe Oonbine mam pasHo 10, ToO
OHO 3aNHUCBIBAETCHA € MOMOINBK) HECHKONIBKHX HHbp, HAXOIAINMXCHA HA
COCeIHUX MO3HIIMAX.




Obuwme ceBeaeHna 0 cucTemax CHYUCNEeHWA

MotpeGoBanock MHOMO ThiCA4YeneTuin, YTobbl NIDAW HAyYWNIWUCb Ha3bl-
BaTb WM 3anucbiBaTe 4YWCNa Tak, Kak 3To genaem Mbl ¢ Bamu. Haua-
no artomy 6eino nonoxeHo B [pesHem Ervnte u BaswnoHe. [eno B
OCHOBHOM 3aBepliunu uHanickne martematukm B V-VIl Bekax Hawen
2pPbI. BaxHbim AOCTXEHWEM HHJ‘J,HI?ICKDIT‘I HayKwn Bbino BeeaeHwne oCco-
6oro o603HaYeHua OnA nponycka paspagoe — Hyns. Apabel, no-
3HAKOMMUBLLUMCL C 3TOW Hymepauuen nepebiMW, NO AOOCTOMHCTBY eé
OUEHWUNK, yCBOWNKW W nepeHecnn 8 Eespony. Mony4ue HazeaHue apab-
ckoWn, ata cucrema B Xll Beke HaweW 3pbl pacnpocTpaHunace NO Bcewn
Espone 1, Byayin npowe n ynobHee OCTanbHbIX CUCTEM CHUCNEHWA,
EII:IETDCI X BblITECHWNA W CTana WCNoNe30BaATECH NOBCEMeCTHO.

O

CymecTByeT MHOJKECTBO NO3HIHOHHEIX cHcTeM cunciaeHHs. Ilosn-
IIHOHHAA CHCTeMa CYHHCJIeHHNA onpeljeldAerTcdA OCHOBaAHHMEeM, B Ka4YeCTBe
KOTODOIO MOMHO MCI0Jb30BATh IIPOMBBOJBLHOE Leloe uuciao ¢ = 1,
ArpaBATOM NOSHIHOHHON CHCTEMBI CUHCIEHHS ¢ OCHOBAHMEM § CIV-
sar ymuena 0, 1, ..., ¢ — 1, Kamj0e U3 KOTOPBIX MOKeT ObITH 3alu-
CAHO C IMOMOIILK OJHOI0 VHHKAJBHOTO CHMBOJIA; Miaajmel mudpoil
Becerga saBinserca 0.

B H(}SH]J,I/IDHI{GI?I CHCTEME CYHHCIEHIIdI ¢ 2 OCHOBAHHEM {f IO
HEeOTPHIIATeJIbHOe IIeJ0e YHCJI0 MOXKeT OBITE NMpPeICTABJIeHO B BHIE

A =g g0 gl gngt R g (1)
3nech:
A — uwmeno;
¢ — OCHOBAHMWE CHUCTEMEl CUHCJICHWS]
@; — uudpbl, DpUHALIeXKATHEe AADABUTY IAHHOH CHCTEMbL
CUMCJIeHI;
7 — ROJMYECTBO DASDHAIOB YMCIIA;
¢! — «Bec» i-TO pazpsma.

3anncek yncna no dopmyne (1) Ha3biBaeTcR pa3BépHyToin dopmon O
zanucK. CepepHyTOWM doOpMONM 2aNKWCK  4HWCNa HASLIBAETCA Ero
npefcTaBneHne B BUOE 4, @, 5...d .

Ilpumep 2

Pacemorpum pecaruuynoe uuciao 4351. Ero ceépuyras (Qopma
JallicH HaCTOJABKO IIPHBBEIYHA, YUTO MBI He daMevTaed, KaK B YVMe
LHepexXoMUM K PA3BEPHYTOH s3auuMcy, yMHO:HAR Uu(pPbl 4McIa HA
«BeCcds» Pas3pAIOoB T CHRJAAILIBEAHA NOJYVUIEHHEIC ITDOHIBCITCHIMA.

4-10%+3-102+5-101+1-10°
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Cuctemel CYUCNEHWA

Y106bl NEpeBecT¥ HUCNO W3 MO3WULMOHHON CUCTEMbI CHUCNEHWS C
OCHOBAHWEM ¢ B AECATUYHYI0 CWUGTEMY CYWCAEHUA, HeoBxoaumo
3anucarb WCXOAHOE YUCNO B pasBépHyTol ¢OopMe U BbIMMCIWUTL
3Ha4YeHue NoNY4YUBLLErocs apudMETUHECcKOro BbipaXeHWs.

=

ITpumep 3
IleperenéM B [OeCATHUYHYI) CHCTEMY CUYHCIeHHA u4ucao 1423;,

npencrapJieHHOE B CHCTEME CYHHCJIEeHHA ¢ OCHOBaHHMEM 5.
ITocTpouM pasBépHYTYIO 3anuck uyncaa 14235

T

-
=

o L
1423 _—=1x5% 4x 521 2x5' 1 3x5°
® "1 2 i i

Beiuucanm sHaueHme BhIDAHEHHMNA:
1:53+4:52+2-51+3-5%°=125+ 100 + 10 + 3 = 238.
Hrax, 14235 = 23314}

CAMOE MMABHOE

Cucrema cuHMc/IeHHA — 3T0 3HAKOBasg CcHCTeMa, OIIpeaeasiolnas
NpaBnJia 3amucH YHCeJ. SHAKH, ¢ MOMOIIBI0 KOTOPBIX 3AIIHCHIBAIOTCH
YHCJIa, Has3blBAOTCA HOH(paMH, a HX COBOKYOHOCTE — aJpaBHTOM
CHCTEMBI CUMCJIEHHA.

Crcrema cumc/eHHsA Ha3LIBASTCA HENO3HMIHMOHHOM, €CJIH KOJHYecT-
BEHHBIN sKBHUBaJeHT (3HaueHue) uMdphbl He 3aBHCHUT OT €€ IOJI0:KeHHd
(MecTa, MO3MIMH) B 3aIHCH YHCJA.

Cucrema cuMc/eHNd HA3bIBAETCHA MNO3MIIMOHHOM, ecJaM KOoJH4YecT-
BEeHHBIH DSKBHBAJIEeHT (3HadeHHWe) IH(PBLI 3aBHCHT OT €€ MOJOKeHHHA
(mecTa, MO3UIMM, pas3p#Ajga) B 3anNUCH 4YMCjAa,

IloaumuorHaa cHcTeMa CUYHCJAEHHA ONpefendeTcA OCHOBaAHWEeM, B
KavyecTBe KOTOPOro MOMHO MCHOJb30BATH IPOM3BOJIBHOE IEJ0e YHCJI0
g = 1. AndpaBATOM TOBHIIHOHHOH CHCTEMBI CUMCIEHHA ¢ OCHOBAHHEM §
caysxar ymena 0, 1, ..., ¢ — 1, KasEgoe U3 KOTOPBIX MOXKeT OBITH 34-
NMHCAHO ¢ MOMOINBI0 OJHOTO VHHKAJBHOTO CHMBOJIA; Miaagimeill magpoH
Beerga sisaserca 0.

B moswmmonwo# cucTeMe CYMCIAEHWSA ¢ OCHORaHHWeM ¢ Joboe He-
OTPUIIATENBHOE IeJIoe YHMCJI0 MOMKeT ObITh IpeJCTABJIEHO B pPasBEépHY-
TOH (hopme:

Aq=a’r1 1 'qn_l—i_ﬂn ] -{riﬂ_z—'_ ---+”’n'qn-
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Obwme ceBeneHna 0 cucTemax CHMUCNEeHUs

3aecn:

A — umeno;

¢ — OCHOBaHWE CHCTEMBI CUMCIeHHA;

@, — OHUOpPE, OpHHALJIEKAIIHe AJIMaBHUTY NAHHON CHCTEMbI
COHCIEH T,

N — KOIHYECTBO PASPANOB 4HCIIA;

¢! — «Bec» i-TO paspana.

Y1ob6Bl mepeBecTH YHCI0 H3 NO3WIHOHHOH CHCTeMEl CYHCIEHHA C
OCHOBAHKMEM ¢ B HECATHYHVH) CHCTEMY CUHCJIeHMS, HeODXOIHMO 3aIlH-
CATh MCXOJHOE YHCJI0 B PA3BEPHYTOH (hopMe M BBIYMCINTE 3HAUEHHE
IMOJIVUMBIIEroCcH ApH(MMETHUYECKOro BRIPAMKEeHHS.

Bonpocbl v 3apaHun

1. HaiiguTe pononHuTelbHVIO HH(pOpMaIHI 00 YHApPHOH, NO3HIIHOH-
HBIX M HEMO3WIIMOHHBIX CcHCTeMax cuMcaeHusa. Yem oHM pasam-
yatorca? IlpuBeanTe nmpumepsl.

2. BuiacauTe ¢ nomouisio HMHTepHeTra, Kak CJOBa «ThMas, A
«JIErMOH», <«JIOJip», <«BpaH», «KOJOJa» CBA3aHLI C TEMOH
«CHCTeMEI CUHCJIEHHA» H 4YTO OHH 0003HAYAIOT.

3. Ha mnocramenTe mnamatHuka lIlerpy I B Casxr-lIlerepbypre
pUMCEMMM  mudpaMH  3anMcadH I'oJl OTEPBITHUA NaMATHHUEA:
MDCCLXXXII. B kakoM roay OBl OTKPBIT 3TOT NMaMATHHK?

4. Kax BBl cuHTaeTe, MOYEMY MNO3HIIHOHHBLIE CHCTEMBI CUYHCIEHHSA C
ocHosaguaMu 5, 10, 12 u 20 Ha3LIBAIOT CHCTEMAMM CUYHCIEHHSA
AHATOMHYECKOT0 TPOHCXOMKIHUAT

9. Kax or ceépHyTOH (opMEI 3anMCH JeCATHYHOTO YHCJIA TepeHTH
K ero paseépHyToil dopme?
6. 3anummuTe B pasBépHyTOil (hopmMe umcia:
a) 143511,,;
6) 143511g;
B) 143511,4.
7. BeluncnuTe JecATHUYHBIE SKBHBAJIEHTHI CAEAVIOU[HX YHCEN:
a) 172g;
6) 2194
B) 101010,;
r) 243;.
8. Vramxure, Kakoe u3 umucen 110011,, 111,, 355 u 16,4 asnsaercs:
a) HanbonpmnuMm;
0) HAMMEHBIIIHM.

QS
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CuctemMel CYUCNEHWA

9. YramuTe MHHHMAJABHOE OCHOBAaHHEe CHCTeMBl CYHCJIEHHA,
B EKoTopoilt wmoryr OwiTe 3anucanel umena 123, 222, 111,
241. Onpepenure MeCATHYHEII SKBHBAJEHT JAAHHBIX YHCET B
HAIeHHOH cHCcTeMe CUYMCJIeHHdA.

10. Bepuwl sm caeayiomme paeeHcTBa?

a) 33, = 21;;
6) 33; = 214.

11. Haligure OCHOBAHHE X CHCTEMBI CUHCJEHHMH, €CJIH:
a) 14, = 9,y

6) 2002, = 130,,.

12. Kaxkoe paBy3HauHOoe B JIeCATHYHOH cCcHCTeMe CUHCJIEHHA YHCI0
OKaMKeTcsa «KpyriabiM» (¢ ABYMA HYJIAMH B KOHIE) B NATepHU-
HOHl cucTeme cumcieHna? Ecaum TakmxX 4YHces HECKOJBLKO, TO IIe-
PEYHCIHTE HX BCe.

13. ITocTpoiite rpad, OTpamkawIINil PASHOBHAHOCTH CHCTEM CYHCIEe-
HHA.

§1.2
ABou4yHas cucrtema cuYMUCneHUSN

Knawouweanvie crosa:

* NBOMYHAA CHCTEMa CYHCJIEHHHA * ¢BEca» ABOMYHBIX pPaspAjoB
* ampaBUT ABOMYHOH CHCTEMBEI * NBOMYHAA apu(pMeTHKAa
CHUHCJIEHHNHA

1.2.1. [BOM4YHbIE YMUCNIa U UX NepeBoa
B AECATUYHYIO CUCTEMY CHMCNEeHUd

0 ABOWMYHON CUCTEMOW CUYMCHEeHWA HA3biBaeTcs MNO3WUMOHHAS cucTe-
Ma CHWUCNEHWA C© OCHOBaHwem 2.

,[I;JIH 3ancHy 4Hceq B ﬂBﬂPT‘[HGﬁ cHCTEME CYUHCJIeHHA HCIOJIBE3VHOTCH
TONBKO ABe nuppu: 0 u 1.

Hns paborsl ¢ ABOMYHBIMH 4YMCIAMHM HAJ0 3HATH <«Becas JIBOMY-
HEIX paspagoe (rabmn. 1.3).




JBownyHasa cuctema cYucneHus

Cxay

Tabaunoa 1.3
Crenenun yncna 2
n |10 9 |8 |7 |6]|5 | 4 2 1] o
2" 11024 512|256 128 64 32 16 4 2 1

JIroboe mBOMYHOE YHCJIO MOMHO 3aIHCATE B PasBeépHYTOH (opwme.
Sanuinem, HANpuMep, B passBépHyTtoil opme asouyHoe umcao 10011,:

43210

10011, =1-2*40-22+0-22+1-21+4 129,

ITy 3anmpchk MOMKHO CAEJaTh npomole, eClIi He BEJKYATE B CYMMY

ciaraeMele ¢ HYJIeBBIMM COMHOMKHTENAMH M He NHCATE COMHOMMTENH,
paBHble 1. JIpyrmMm croBaM#, JOCTATOYHO BKJIOYATH B PA3BEPHYTYIO
3aIMCh TOJBKO CTEIeHH ABOHKH, COOTBETCTBYIOIIHE eIMHHUYHBIM K03(-

thugmeHTaAM:

10011, = 2% + 21 + 20,

Tarasn Q)GDMB. 3allMCH «<«IIOJCKA3BIEAET» IMIPABHJO INepeiBoja e JbIX
JABOMYHBIX YHCEN B AECATHYHYIO CHCTEMY CYHCIEHHA: HEODXOAWMMO BEI-

YHCJAHWTE CYMMY CTelneHel JABOMKH, COOTBETCTBYWIIMX eAWHHIIAM B
CBEPHYTOH (opMe 3anmicH ABOMYHOTO YHCJAa:

10011, =24+ 2! + 2°=16+ 2 + 1 = 194,.

1.2.2. MepeBoa uenbix 4YXMcen M3 AeCcATUYHOW CUCTEeMbl
CHUCNEHUN B ABOUYHYIO

IlepesoanTe Heboabime neabie uucaa (Hanpumep, or 0 go 1024)
B ABOHYHYI) CHCTEMY CUHCJEHHA MOKHO ¢ NOMOIILI TabJAHILI CTe-

nedeil ynena 2. Pacemorpum stor cnocod HA npuMmepe uucaa 684.

Hama sagaua — npepcTaBHTL uHcao 684 B BHIe cyMMEI cTeneHeH

yueaa 2. Hauném ¢ mambossineil crenedHyw umcaa 2, He IpeBbIia-

0IeH HexogHoe uncao. Ouesugno, ato 512. 3amumem:

684 = 512 + 172.

I[Topbepém pna umecna 172 mambonsmyioo crenedHsr udnciaa 2, He

npeeslmapmyio uucao 172. OuernaHo, 1o 128. 3anmumem:
684 =512 + 128 + 44.

I[IpomonxuB aHAJOTHYHBIE PACCYIKACHWA, MOJYUHM:
684 =512+ 128 + 32 + 8 + 4.

al100.tida.ws
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CwucrtemMbl cHyncneHusa

Bocnones3dyeMca yike 3HAKOMOM BaM Tabauied cTeneHeH ABOHKH
1 g00AaBMM B Heé CTPOKY, B KOTOPVIO BouineMm 1, ecJqM COOTBETCTBY-
0Iee 3HAYEHWE CTEeNeHH BOIJI0 B 3AIHCAHHYIO BbIe cyMmmy, H 0 —
B IIPOTHBHOM cJyuae.

g G| o | & | % 6|8 |4 1 | ©
2n 1024 512 | 256 | 128 | 64 | 32 | 16 2 11 |
ool o | 1|l oe | s el )elx]x]m]o

Beinuiniem Bce NMoJyYEHHBIE HYJIH M eJHHHIBLI CJeBa HaAnNpaso —
aro u Oyaer ABOMYUHAaA 3anuchk 4dyHcaa 648:

A, = 01010101100 5 wan 1010101100,.

HYJ’IH, cToAlllNe JieBee IIEDBGﬁ eJHHHIEI, ABJMAKTCA He3HadYaliM-
MH, HX MO/EHO YVIAJATE H3 34allCH JBOHYHOTO YWHCJIA.

PHCCMGTI]HM EIIJ,'E‘ 0AMH cnocod nepepoja IlelJblXx 4YHCeJ H3 gecd-
THYHOH CHCTEeMBI CUHCIeHWA B ABOWMYHYIO, OCHOBAHHEIN HAa OInmepannuH
JdeJieHHA C OCTATHOM.

Ha ocHoBavum dopmynbl (1) Ans HeoTpuUATENbHBLIX LENbIX ABOUYHBLIX
Yyucen MOXHO 3anucarthb:

Ay 1@y p-ae@iBg =8,y - 2% 1 @, 5 2772 + .+ a0 2°. (1)

Pasgeswm @, ;-2" '+a, _,-2* 2+ .. +tay, 2 Ha 2. HenonHoe
4acTHoe Byner pasHo a, - 2" 24 a, .+ 273+~ ..+ a,, a ocTatok
OyneT paBeH 4.
Mony4eHHoe YacTHoe OonAThL pasfaenuM Ha 2, ocTaTok OT AeneHus
ByneT paBeH a,.
Ecan npoaokKTe 3TOT NPOLECC OeNeHWs, TO Ha n-M ware noayynm
Habop uwndp:

B @ 4 B v is Wi
KOTOpbIE BXOOAT B [ABOWYHOE MPEeAcTaBNeHMe WCXOAHOro 4ucna w
COBNaAAKT C OCTarkamu Npu ero nocnenoBatensHoOM OeneHnud Ha 2.
Ho atvm undpbl B MCXOAHOM 4ucne Obinn 3anucadbl cnpaea Haneso.
Mbl nony4Mnu nNpasBwno Nepesofa UEeNbiX AECATHYHLIX 4YWucen B ABO-
WYHYIO CUCTEMY CHWCNEHUS.

0 ﬂnﬂ nepesoga uenoro AeCATHUYHONC 4Yyyncna B ABOWMYHYID CHUCTEMY CHM-
CNneHnAa HYXKHO nocnefoBare/leHO BbINOJHATE deneHne OaHHOro 4Yucna
M Nony4yaembix HenonHbIX 4acTHbIX Ha 2 A0 Tex Mnop, noka He nony4um
HeNnonHoe 4acTHoe, paBHOe HYN, ﬂpep.maanenue HMCXOOHOIM 4Ywcna B
OBOWMYHOW cUCTEME CYMcneHmsa obpasyeTcs NyTEM nocnenoearensHOW
3anucK NoNy4YeHHbIX OCTATKOB, HA4YMHAs C nocnegHero.
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JBOn4yHasa cuctema cHucneHus

IlepeBegéM mo 2TOMY MNPaBHAY B ABOHYHYIO CHCTEMY CUYMCJIEHHA

necATHYHOoe yucao 11:

11:2=>5(ocr. 1)

B: 2 2 (oct. 1)
2:2=1 (ocr. D)
1: 2 0(oct. 1)

BrinucaB Bce ocTaTkH, HaYMHAA C HOCTEeAHETO, MOJYIAM JBOHY-
HYHK 3allMCkE HMCXOIHOIO JeCATHYHOI'O YHCIa:

11,0 = 1011,.

3anMucLIBATE PAcCCMOTPeHHYI) BEIIIIC IMOCTeIOoBaATE/IEHOCTE melicTBHI

(anropuT™M NepeBOSA) MOMHO M ¢« YTOJIKOM»:

1|2
1[15

1 4

2
2
-2 [3—
0~

11
“n
- @

BroinuceiBaA oCTATKH OT [eJleHHA B HanpaBmleHHl, VHEA3AHHOM

CTPeJIKOil, MoJyuum ToTr ke peayiasrar: 11,,= 1011,.

PaccmoTpuM emeé oawH, DoJee KOMIAKTHBIH cmocod sanmucH me-
peBojia uMcesJ M3 JeCATHYHON cucTemMbl B JABOMYHVIO. Ero mMoxHO Hc-
IIOJIE30BATE TIPH mepeBoje Oonpmnx (HanpuMep, TPEX3HAYHBIX) WHCE:

363 | 181 | 90 | 45 | 22 | 11 | 5 9 1 0
1 1 L@ 'z | B 1 1 0 1
- |

363,, — 101101011,

1.2.3. BonyHaa apudmeTuka

ﬂpH{bMETHKﬂ ABOMYHOH CHCTEMBI CYMCJI€HHA OCHOBBIBAETCA Ha

HCIIOJB30OBAHHHE CHAeIYVIOMIHX TAOJNIL CAOKEHHUS U YMHOMEeHHA:

10

alols

=0

|
K
0
1
|
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Cuctemel CHUCNEHWA

Tabnuma ABOMYHOTO CHOKEHHA HpefenbHO npocta. 1 + 1 = 10, nmo-
atromy 0 ocTtaérca B maajmieM paspsie, a 1 nepeHocHuTcda B cTapInMi
paspazm.

Ilpumep 1

PaccmoTrpumM HOpuMepbl CHAOMKEHHMs YHWCEJd B [JBOUYHOH cHUcTeMe
CUHCIeHnA.

o B8 78 7R 7V R O A R T €1 EN R
1 _|._i. - | Il e |- _|_. | —
tla|lx|o 1
1|0|0|1]1 1lo0|/0|0]|D

1001, + 1010, = 10011,; 1111,+ 1, = 10000,

Onepanmua yMHOMEHHMA JBOMYHBIX YHMCeJd BBINOJHAETCA IO
0OBIYHON cXeMe, IPUMeHAEMOH B JeCATHYHOH CHCTEME CUHCIEeHHS, C
MmocjeJOBATEIbLHEIM YMHOMEHHeM MHOMHMOI'O Ha odYepeHVIO IHQPY
MHOMKHATE, .

IIpumep 2

Brinonaum ymHoOMxeHHe ABoM4YHBIX uyucen 1011, u 101,:

—
1 11]al1
1|0 1

+....-.-

1 {ol1]1

1{1fo]1]

1011, 101, = 110111,.

Takxum 00paszom, B ABOMUYHON CHCTEME CUHCICHHA YMHOMKEHHE CBO-
JAHATCA K CIBHIraM MHOMCHMOI'O H CJHOXeHHAM.

BriuuTanue, Kak H CJI0MKEeHHe, BhINOJHAeTCH «cToabukoM». Oue-
BHOIHO, YTO:

0-0=10,

1-0=1,
1-1=0.

CxayaH c material100,tilda.ws
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,ﬂ,EUH‘-I HaA CUCTema CHMCNEeHWA

Ho uto nmoayumuTes, ecau HeOOXOAMMO BBIYECThH M3 HYJIA €JHHHILY?

B amamormyHOH cHUTYAIIUM B AecATHYHON cCHCTEMEe CUYHCJIEeHMA MBI
3aHMMaeM eJIHHHIIY B cTapieMm paspazge. Taxk Ke HaA0 NTOCTYHIATh
M B JABOMYHOH cucTeMe cuuciaeHudA. Ilpm sTomM Hajgo NOMHHUTH, 4YTO
B JBOMYHOH CHCTEMe CUHCIeHHHA eJMHHIA CTApIIero paspama obpasy-
eTcd M3 JBYX eAHHHI] coceJHero ¢ Hew MJIajllerc paspsajna.

Tabnuna BBEUMTAHHUA B [JBOMYHON CHCTEME CUYHCIEHHHA OyIer
AMeTE BH]

..1 -

=
L =N ]

IIpumep 3
Buinmonaum BerumtTasue aBoudHbIX Yucen 10101, u 1010,

—

(= I e B

el B =
=1 E=31T

10101, — 1010, = 1011,.

Jlenenue ABOMYHBIX YHCE] CBOAWUTCA K ONEPAHAM CpaBHEHHUA M
BEIYHTAHHA W OOPMIAETCA <«VIOJKOM?».

Ilpumep 4
Pasgenum umcao 110110, ma 110,:

[1]
| 1

lof1]1]o]1]1]0
0

p_|.|_|.|

11110
11110
0

110110, : 110, = 1001,.
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[IpasuabHOCTE BEIMOJHEHHA apH(MeTHYECKHX OIlepaluil B JABO-
UYHOH CHCTEMe CUYMCIeHUA Bhl BCErja MOMKeTe [pPOBEpPHTHL, Nepe-
BeOs B OECATHYHYI CHCTEMY JABOHYHEIE ONEPAHARI H TO0OJMYVISHHBIH
peayJkTAaT.

Kak wasecTtHo, komneloTepsl paboTawT ¢ nHpopma-
uuvein, npeacrasneHHo B AsBoWdMHOM Kopge. Mcxops
M3 aToro, ecrtecTBeHHo Obino 6bl NPeAnoNoOXuTb,
4TO UWMEHHO KOHCTPYKTOPbI 3NEKTPOHHbLIX BbIHMCIW-
TeNbHLIX MalWH nNpuaymann v OBOWYHYIO CUCTeMy
cymcneHns. Ho 23To He Tak. ,.'.],EDI-'I‘-IHaﬂ chcTema
cyucnenHmss ¢ 0 n 1 Bbina onucaHa BblAAKWMMCSH
HeMeukum dunocopom WU mMatemarukom [oThpn-
nom NenbHuuem (1646-1716) U Heckonbko BEKOB
He npeacraenana HUKaAKoW NPakTU4eCKOW UEeHHOCTW.
CerogHs OHa ABNAETCA OCHOBOW Hallero undposoro
OKpYXEeHWs.

CAMOE TJIABHOE

JBonuaHOM CHCTEeMOH CYHC/IeHHA HA3BIBAETCA  MMOIUIIHOHHAA
cHCTEMA CUMCJAEHUA ¢ OCHOBaHuem 2. ,II.JI.'FI 3anmncy YMceJ B JBOMYHOM
CHCTEeME CYHCIeHHHA HCIOAB3YVIOTCHA TOJBKO IBe ]IHQJPBI: 0 um l.

JI.J'IH paﬁo'rh] C JBOHYHBIMH 4YHCJaAMH HaIO0 3HATE <«Becas» JIBOHY-
HBIX PaspAgoB — CTeNeHH YHCIa 2:

n 10 9 8 ¥ 6 3 1 3 2 1 0

27 11024 | 512 | 256 | 128 | 64 32 16 8 4 2 1

Ilna mnepepoja JABOMUYHLIX YMcell B JIECATHUHYIO CHCTEMY CUHCTIe-
HHUA JOCTATOYHO BBIYHCIAHTL CYMMYV CTeleHeil JABOHKH, COOTBETCTBY-
I[AX eJUHWIIAM B CBEpHYTOH (dopMe 3anmMcH JBOMYHOTO YHCJIA.

Jlna mepeBoja mesoro AecATHYHOTO YHCIA B JABOHYHYVIO CHCTEMY
CUMCJEeHMA HYKHO I10CJeJIOBATENIBHO BBINOJHATL JIeJIeHHe JaHHOTO
YHCIA W MOJVYAeMBIX HEMOJHBIX YACTHBIX Ha 2 70 TeX mop, TOKa
He IOJVYHUM 4YacTHoe, papHoe HyJIW. IlpejcraBieHne MCXOJHOIO 4HCIA
B JBOWMYHOH CHCTeMe CUHCJIeHHA o0pasyeTcA TYTEM MMOCJIeJI0BATEIBHOH
34IIMCH TOJIVUEHHBIX OCTATKOB, HAUYMHAA ¢ IOCJeHero.

ApumMernuecKkne ONEparid B [JABOHYHOH CHCTEME CUYHCIEHHA
BBINIOJHAKTCA II0 TeM e IpPaBHJiaM, 4YTO M B JecATHYHOI cHcTeMe
CUMCIIeHWA.




Cray

ABovyHana cucrtema CHUCIEHUA

Bonpocbl u 2apaHus
1.

Beruucaure mecATHYHBIE SKBUBAJIEHTHI JIBOUYHBIX UYHCEN:
a) 111,;

6) 1010,;

B) 11011..

. B HerkoTopeIii MOMeHT BpeMeHHM B NpoOHpKe Haxogujaack 1 Oak-

Tepusa. MaBecTHO, 4TO KamAyH ceKyHAY OakTepuil B mpodHpKe
cTaHOBUTCH BABOe Donblme. Cronbko MXx Oyaer depes 12 cexyup?

. HEFEBEI{HTE eJble 4YHCIa W3 JdecATHYHON cHCTeMbl CUHCJIEHHWA B

JTBOMYHYIO:
a) 89;

6) 600;

B) 2020.

. CkonbKO egUHWI[ B JBOWYHON 3aNUCH JAeCATHYHOTO uucaa?

a) 128;
6) 129;
B) 255.

. CKoZIBKO 3HAYAIHUX HYJAeH B ABOMYHONH 3anicH JeCATHYHOTO

yucaa?
a) 126;
o) 127;
B) 128.

. Haiipure CYMMY IJBOHYHEIX YHCEJ. PEEFJ’ILT&T JalnimmuTe B JecH-

THYHOH CHCTEeMe CHHCIIeHNA.
a) 101010 + 1101;

6) 1010 + 1010;

B) 10101 + 111.

. Haiigure npousseieHHe JBOMYHBIX udHcen. Pesyiabrar sanuminTte

B JAecATHYHON cHCTeMe CYHCJIeHWHA.

a) 1010 - 11;
6) 111-101;
B) 1010 - 111.

. Haigure PA3HOCTE JBOHYHEBIX YHCE. PEEF.HBT&T JalluImuTe B

AecATHYHONH cHcTeMe CUMCIeHHdA.
a) 10101 - 101;

6) 10101 - 1101;

B) 10101 - 1111.

al100.tida.ws
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9. HatimtuTe 9acTHOE [ABOWYHBIX YHced., Pe3vasTar 3anHIiIaTE B
NecATHYHON CHCTeMe CUMCJIeHHdH.

a) 101101 : 101;
6) 1001000 : 1001;
B) 1111001 : 1011.

10. PaccraBbTe 3HAKHM apmpMeTHUYECKHX oNepalnHil Tak, 4Tobel OBIIH
BEPHBI CJEAVIOIIHe PABEHCTBA B JABOMYHOH CHCTEMe:
a) 11007 11 ? 100 = 100000;
) 1100?10 ? 10 = 100;
B) 1100?11 7 100 = 0.

11. KaknMu mpemMyIlecTBAMH W HeAOCTATKAMH o0JagaeT ABOMYHAA
CHCTEMA CUHCJEeHHA 110 CPABHEHHIO C JeCATHYHON?

§ 1 l3
Cucremsbl cuucneHus, poACTBEHHbIe
NBOUYHOW

Knawuyeanie crosa:

* BOCBMEpHWYHAA CHCTEMA * [mecTHaAUATepHYHAA
CUHCJIEHHA cHCTEeMa CYMCJIeHHuA
* NBOMYHAA TpHAaja * ABOWMYHAA TeTpaja

1.3.1. BocbmepuyHasa cuctemMa CHUCNEeHUs

BocbMEpPUYHOW CUCTEMOW CHYMCNEHWA Ha3bIBABTCH NO3WMLUMOHHARA
cucTeMa CYWCNEeHWA C OCHOBaHwem 8.

Jdna sanucH 4YHCcesJ B BOCEMEPHYHOH CHCTeMe CUYHCIeHHA HMCIOIb-
aviorca uudps: 0, 1, 2, 3, 4, 5, 6, T.

Ha ocmoparmn ¢opmynasl (1) ana mesmoro BOCEMepPHHHOTO YHCIA
MOMHO 3alHCATh:

B G pee BB = 2, 5= BELLE, 4872 Lok gy 8% (1)

3210
Hanpumep: 10633 =1-8*+0-8%+ 6 - 8! + 3 - 8% = 563,,.
Takum o6pasoMm, Aad THepeBoja IEJOr0 BOCBMEPHYHOTO YHCJIa B
AeCATUYHYIO CHCTEMY CUYMCIeHMA cleayer lepeilTH K ero passépHyTOil
3amMCH ¥ BLIYMCANTH 3HAYEHHE IOJYYHBINErOCHA BBIPAYKEHHA.
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[nsa nmepesoja Henoro AeCATHYHOrO HYHCIA B BOCBMEPHYHYIO CHCTE-
MY CYMCJIeHHMA HaNo I0oCcJIeJloBaTe/IbHO BBIIOJHATEL JefleHue JaHHOI'o
YHCcAa W OOJYYaeMBIX HENOJHBIX YaCTHEIX Ha 8 [0 Tex IIop, IMOKa He
[IOJIYYUM HeNoJHOe 4acTHoe, paBHoe Hynw. Ilpepcrasnenme mexopHoro
yucjaa B BOCBMEPHYHOI cHCTeMe cUHCJIeHHA obpasyeTcsa OYTEM MOocie-
NOBATeJIbHOH 3alMCcH IOJYYeHHBIX OCTATKOB, HAaYMHadg C IOCJeHero,

L

Ilpumep 1

Ilepereném pecatTuunoe umnciao 103 B BOCEMEPHYHYIO CHCTEMY
CUMCIeHWUA!

103 |8
8 l12) 8
_23__5_3_ _ 118
16 4 04
1

1N
103, = 147,.

Me:ay BOCBMEepHMYHON M JBOMYHOI cHCTEMaMM CHMCIEHHMA CYIIecT-
BYET CBA3b, OCHOBAHHAs Ha ToM, 4To 8 = 29,

IloctaBuM B COOTBETCTBHE KaxI0H BOCEMEpPHYHOH IHdpe [aBO-
HYHYIO Tpuagy — nenodky u3 Tpex 0 m 1, uMemwinyio Takoe :xe
YHCJ0BOEe 3HAYEeHHWe, YTO W BockMepH4YHad nudpa (rada. 1.4).

Tabnuna 1.4

BocemepwnuHbie undpsl n UX ABONYHOE NpeacTasneHue
BocemepnyHana uwdppa OeowvyHana Tpuapa

] 000

1 001

2 010

3 011

-1 100

5 101

6 110

T 111
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Ana nepesofa Uenoro 4vcna W3 BOCBMEPWUYHOW CUCTEMBLI CHWCNEHWA
B ABOWYHYIO AOCTATOYHO 3aMeHWTh Kaxayl BOCBMEpWYHYID undpy B
3annCcKM YUCNa Ha COOTBETCTBYIOWLYIO el ABOMYHYID Tpuaay.

=

Ilpumep 2

IlepeBeiém B ABOMYHYIO CHCTEMY CUMCJIEHHA BOChBMEPHYHOE YHCJIIO
1474:

1475 =001 100 111,.

OrbpocHE He3HaUalIWe HYJIH, TOJYIHM:
1475=1100111,.

B ToM, uTO nepepoji BBINOJHEH NpaBHJIbHO, HETPVAHO yOeauThCH,
eC/IH TIePEeBeCTH MMOJYIeHHOEe YHCI0 B JeCATHIHYIO CHCTEMY CYHCJIe-
HHSA!

1474= 1100111, = 2% + 25 + 22 + 21 + 20=
=64+32+4+ 2+ 1=108y,.

MEI DOJIVIHIH TOT K€ Pe3yJabTAT, YTO W B npumepe 1.

0 Ansa nepesoga UENOro 4Ywcnha M3 ABOWYHOW CHUCTEMBLI CYUCNEHWA B BOCHL-
MePHYHHYID A0CTaTaOqYHO D&BﬁMTb ABOWMYHYHD ZaNWCE HACHAa Ha TpHUaabl
crnpasa Haneeo U 3aMeHWTb KaX Ayl OBOWYHYIO Tpuaay Ha BOCbMe-

pUsHYIO LMPY.

Ilpumep 3

IlepeBeéM B BOCBMEPHYHYIO CHCTEMY CUMCIEHHUA JBOMYHOE YHCIIO
1101101100,.

Iro jpecaTusHauHoe yueno; 10 3HAKOBR Henb3dA pasdUTh HA IPYIIL
no 3 3Haka. [lomomHEM HMCXOAHYVI0O ABOMYHYID 3anmuck g0 12 3HaxoB
JIBYMS He3HAYAIlMMH HYJIAMM:

1101101100, = 001101101100,.

Pazo0bréM JBOMYHYIO 3aIMCE Ha TPHAILIL:
001101101100, = 001 101 101 100,.

3aMeHHM TPHAJALl BOCEMEDHYHBIMH IIH(paMM:

001101101100, = 001 101 101 100, = 1554;.
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1.3.2. UWecTHapuarepuyHaa cucTtema CUYMCIIeHUNA

LLlecTHaaUATEPWUYHON CUCTEMOIA CHUCNEHUA HA3LIBAETCA NO3ULIMOHHASN
cucTema cyucneHws ¢ ocHoBaHuem 16.

Ilna sanuew uympcen B INeCTHAALATEDUYHON CHCTEME CUMCIeHHSA
ncnons3yiorea mugper: 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, A, B, C, D, E, F.
31eck TOJBKO AecATh IHU(P M3 IIEeCTHANIATH HMeT O0IeH3BecTHOe
obosuauerue 0, ..., 9. Ina sanucy nudp ¢ ZeCATHIYHBIMH KOJHYECT-
BeHHBIMH sKBHBamedtamu 10, 11, 12, 13, 14, 15 uchnoassyioTcsa Iep-
BEIE NATHL OYKB JaTHHCKOro amxpasurTa.

Tarkum obpasom, sanuck 3AF,; ozHavaer:

210
3AF;s=3-162+10-16' + 15-16%°= 768 + 160 + 15 = 943,

Kak BuamTe, mepeBoJ HIECTHAAIATEPHUYHOTO YHCJIA B JAEeCATHYHYIO
CHCTEMY CUYMCJIEHHA OCYIIECTBIAETCA Yepes ero pasBEépHYTYIO 3allMCh.
ObpaTHBI nepeBoj (W3 JecATHYHON CHCTEMLI CYHCIeHHS B IIIecTHaf-
IATEPUYHYIO) OCVIEecTBIAeTcA NyTéM JdeneHnsa Ha 16.

IIpumep 4

IlepeBegém gecaTHuyHOe UYHCTO 154 B IMECTHALUATEPHYHYIO
CHCTEMY CUYHCJIeHHA:

154 16
144 | g

154 10 = gAlﬁ'

CeaAsp MexJIy IIecTHAAIATePHYHOH M JBOMYHOH CHCTeMaMH CYHC-
JIeHUA OCHOBAHA HA TOM, uto 16 = 2%,

IlocTaBEM B COOTBEeTCTBHE KaXKJ0H IIecTHAJAIATePHYHOH IH)-
pe NBOMYHVIO TeTpajgy — MIenouyky M3 dereipéx 0 u 1, UMemIIVIO
TAKOE K€ YHCJ0BOe BZHAYeHHe, YTO M M[IecTHaAIaTepHuyHas udpa
(rada. 1.5).

al100.tida. ws
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Tabauma 1.5
LecTHaguaTepuyiHbie uMdpbl U UX ABOUYHOE NpeacTaBNneHue
WecTHaguaTtepuuHans uudpa Oeouwunan TeTpaga
0 . 0000
1 0001
2 0010
3 0011
4 0100
5 0101
6 0110
7 0111
3 1000
9 1001
A (10) 1010
B(11) 1011
C(12) 1100
D (13) 1101
E(14) 1110
F(15) 1111

Ons nepesoaa UEeNoro Yvcna M3 WecTHaaUuarepu4HOn CUCTEMbI CYMUC-
NeHws B OBOWYHYIO OOCTATOMHO 3aMEHWTb KaXKAylo LecTHaguarepuy-
Hyt©O undpy B 3anvcKM 4Yucna Ha COOTBETCTBYOWYD €l OBOWYHYIO

TeTpaay.

IIpumep 5

IlepepenémM B ABOWYHYIO CHCTEMY CHHCIEHHA IIeCTHAAIATEPHYHOE

uncao 3AF 4!
3AF;; = 0011 1010 1111,
OrbpocHB HesHadalllMe HYJIM, DOJIVUHM:
3AF;; = 1110101111..
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Cuctembl cHMcCneHus, poacTBeHHbIe OBOWNYHOMN

B Tom, uTO mepeBoa BBHIMOJHEH NPABHJIBHO, HETPYAHO YOETHTBHCH,
ecJIl MepeBecTH IOJY4YeHHOe YHCJ0 B JecATHYHYID CHCTeMY CcUHCJe-
HHUA:

3AF,; = 1110101111, =22 + 28 + 27+ 254 23 4+ 22 4 214 20—
=512+256+128+32+8+4+ 2+ 1= 943;,.

B mauane nyHrra Mbel nmoayuuan: 3AF; = 943,,.

,ﬂ,ﬂﬂ nepeeoga uenoro 4Ywcna w3 OBOWHHOIN CUCTEMBbI CYWUCNEHWH o
B LUECTHAAUAaTepPUYHYI0 OOCTATOMHO pa3dbuTe OBOMYHYID 3anuck Yucna

Ha TeTpaabl cnpasa Haneso W 3aMEHWTL KaXAyw OBOWYHYKD TeTpaay

Ha WecTHaguarepuyHyo uudpy.

IIpumep 6

Ilepeseiém B mecTHAAUATEPUYHYH CHCTEMY CUYMCJAEHHSA JBOHYHOE
ypcao 11101101100110,. 9To deThIpHAALATH3HAYHOE 4Hca0; 14 sna-
KOB HeJb3d pas3dburTs HaA rpynnel nmo 4 sxaxka. Jonmoauum MeXoAHYIO
ABOHYHYIO 3amuck A0 16 3HAKOB ABYyMA He3HAYAIIMMH HYJIAMH:

11101101100110, = 0011101101100110,.

Pazobném ABOMYHYIO 3aI¥WCh HA TeTPaIbI:
11101101100110, = 0011 1011 0110 0110..

SaMeHNM TeTPajbl IIecTHaAUATEPHYHBIMU udpamMmn:
11101101100110, = 0011 1011 0110 0110, = 3B66 4.

CAMOE IMABHOE

BochMepHYHOH CHCTEMOM CYMCIEHUMS HA3bIBAETCH MO3MIMOH-
Hadg CHCTeMAa CYHCJIeHHMA ¢ ocHoBanHeM 8. Jliaa 3anmMcH 4YHcea B
BOCBMEPHYHON CHCTEeMe CcYMCJIeHHuHA HenoabsywooTes mudpsi: 0, 1, 2,
3, 4, 5, 6, T.

MlecTHagIATEPHYHON CHCTEMON CUMCIEHHMHA HA3LIBAGTCHA IO3HMILMOH-
Hafd CcHCTeMa CcYHCJIeHHA ¢ ocHoBaHmeMm 16. Jlna szanucH uHcen B
IIeCTHAAATEPUYHOI CcHCTeMe CUHCJIeHHMH MCeNoab3yviores uudpsi:
0,1, 2, 3, 4, 5, 6, 7, 8, 9, A(10), B(11), C(12), D (13), E (14),
F (15).

Jloia mepeBoja BOCBMEPHYHOTO (ImecTHAAIATEPHYHOr0) 4HCcaa B Je-
CATHUUYHYIO CHCTEMY CUHCJeHHMA cJeJyeT NepeiiTH K ero pasBépHyTO
3aNUCH W BBIYHCJHTH 3HAYEHHE MOJYIMBINETOCA BbIPDAYKeHHHA.
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Iaa mnepesoja MEJgoro [AECATHYHOTO YHCIA B BOCBMEPHYHYIO
(mIecTHAALATEPHYHYIO) CHCTEMY CUYHCIeHHA HYKHO IOCHefoBaATe -
HO BBITIOJHATE [JeJIEHHE TaHHOT'O YHCIa W IIOJYyYaeMBIX HEIIOJHBIX
gyacTHEIX Ha & (16) go Tex mop, Noka He NOJYYMM 4YacTHOe, paBHoOe
uyaw. IIpepgcrapnenne MCXOJHOTO HYHCJIA B HOBOH cHCTeMe CUHHCJIEHHSA
obpaayeTcda IIVTEM IIOCJEJOBATENLHOH 3allMCH IMOJVYEHHBIX OCTATKOB,
HAYHMHAaAA ¢ [NOoCIHeIHEero.

Jng mepeBOJOB YHCeJ MeMAY BOCBMEPHWYHOH M ABOWYHOH, IIecT-
HAAIATEPHUYHON ¥ JBOMYHOH CHCTEMAMH CUHCIEHHA HCOOIL3VETCH
3aMeHa BOCLMEPHYHBLIX IH(pP Ha JABOMYHBLIE TPHAALI M IIeCTHaXIIATe-
PHUHBLIX IM(ppP Ha ABOHMYHBIE TEeTPAIbI.

Bunpucbl n 3agaHue

1. IlepeseauTe nenble 4YHCAA U3 AECATHYHON CHCTEMBI CUHCJIEHHUS
B BOCEMEPHYHYIO:
a) 55;
6) 600;
B) 2022.
2. IlepeBenuTe Iesble YHCJAA M3 BOCLMEPHYHOH CHCTEMbI CYHCJIe-
HHA B ABOMIHVI):
a) 65g;
6) 123g;
B) 17565.
3. IlepesenuTe Ieable YHcAa M3 JBOMYHOH CHCTEMBI CYHCJAEHHS B
BOCBMEPHUYHYIO:
a) 11011011,;
6) 11101110111,;
B) 11001100110011,.
4. PagpaboraiiTe TaOMMILI CIOMKEeHHS H VMHOMKEHHS I8 BOChMe-
PHYHOI CHCTEeMbl CYHCJIEHHNA.
5. Ilepepenure nenble 4Hceaa M3 JECATHYHON CHCTEMBI CUHC/IEHHHA
B IIecTHAALATEePHYHYIO:
a) 55;
6) 600;
B) 2022.
6. IlepesenuTe neJble 4YHCIa M3 IIeCTHAALATEPHYHOH CcHUCTEeMbI
CHHCJIEHHA B JBOHYHYIO:
a) Adigs
6) 1C3.4:
B) 9AS5E.
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7. llepeBegnTe meable YHCAa W3 JABOMYHOM CHCTEMBI CUYHCJIeHHA B
HIECTHAAIATEPUUHYIO:
a) 11011011 4
6) 11101110111,;

) 11001100110011,.

8. IlpuaymaiiTe cnocob OwlcTpOro mepeBojia HeJOro 4YHCIa M3 IecT-
HaJAaATePHYHON CHCTEMBI CYHCJIeHHA B BocbMepuuHyi0. Ilepese-
JAUTE ¢ ero NOMOIILI0 YHCJA:

a) Ad,g
6) 1C3,4;
B) 9A5E;.

9. 3anonuuTe B TeTpaaM TabiMIy, B KamJol CTpOKe KOTOPOH OJHO
U TO e UNCJ0 A0JKHO OBITh 3anmWcaHO B cHCTeMax CYHCIeHHA
¢ ocHoBaHuamu 2, 8, 10 n 16.

OcHoeanune 2 OcHosanne 8 | OcHosaume 10 OcHosBanue 16
101010
127
321
2A

10. CpaBHEHTEe DBROMYHEIE YHCAA X H I
a) x=1010101111010111, ¥ =101010111010111;
) x=10101011010101101, y =10101101010101101.

11. Cpennn npuBeJeéHHBIX HHKe TpPEX UHCEJ, 3aIHCAHHBIX B pasnud-
HBIX CHCTEMAX CYMCJeHMdA, HaAWANTe HAWMEeHbIIee M 3anuilnuTe
ero B JAeCATHYHOH CHCTeMe CUHCIeHHd.

36,5, 645, 111010,.

12. Cpenn npHBeJeéHHBIX HHKe TpPEX UHCEJ, 3AaNHCAHHBIX B pasnaud-
HBIX CHCTEMAX CUYMCJeHudA, HaijguTe Hanboablllee M 3anuilnTe
ero B JeCATHIYHOH CHCTeMe CUHCIeHHA.

36,4, 635, 111101,.
13. BeiuncnuTe BLIpasKeHHA:

a) {11111012 + AFIE) . 353:
0) 1255+ 101, * 2A;5 — 1414
OTBer mafiTe B AeCATHYHOH CHCTEMEe CYHCJIeHHA.

§1.3
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14. ITouemy BOCEMepHYHAS H IIeCTHAALATePHYHAA CHCTEMBI CUMHCJIe-
HHMA CUYNTAKTCH CHCTEMAMM, pOJACTBEHHBIMH aABouuHOH? Kakasa
ellé MO3HMIHOHHAA CHCTEMa CYHMCIeHHA MOMKeT CUHTATHCA POACT-
BEHHOI ABOMYHOM?

A 15. Bol yMmeeTe nepeBoJHTHL IeJbie YHCIa M3 JEeCATHYHON CHCTEMBI
CYHCJIEHWA B JABOMYHYIO, BOCBMEPHYHYI0 H IIECTHAANATEPHUYHYIO.
IMonpobyiiTe chopMyaHUpOBaTs NPABUJIO [epeBojia lIeNbIX AecH-
THYHLIX YHCEN B CHCTEMY CHHCIeHHWA ¢ ocHOoRawweMm ¢. IIporeph-
Te CIpaBelJIMBOCTL CHOPMYJIHMPOBAHHOIO NPABHJIA, OCYIIECTBHE C
€ro TMOMOIIBI0 TIEPeBOJ] 4YHcja DDD B CHCTEMY CUHCJIEHHWA C OCHO-
BaHHEM J.

§1.4
CucrtemMmbl cyucneHus M npegcrasneHue
nHbopmMmaumum B KOMMblOTEpE

Knarwueenle cnoea:

* AvelKa NaMATH * ABOMYHAA CHCTEeMa CUYHCJIeHHSA
® paspHAfg * mecTHaAJUATEpHMYHAA CcHCTeMAa
* npeJcTaBJeHHe HeJBIX CUHCJIeHHA

qucen * gogopaa rtabamuia

1.4.1. MNpeacraBneHme UenbiX YUCENn B KOMMNbIOTEpe

OnepaTHBHAA NAMATH KOMIBIOTEDA COCTOHT H3 AdYeeK, KayKJaA W3
KOTOPBIX NIpeacraBiaser coboi (uanUecKyo cucTeMy, 00pasoBaHHVIO
HEKOTOPBIM YHCJIOM OAHOPOJHBIX 3JIEMEHTOB. JTH 3JEeMEeHThl 00iaagaioT
JABYM#A YCTOMYMBBIMHA COCTOSHHAMH, OJHO M3 KOTOPEIX COOTBETCTBYET
HYJII0, a4 apyroe — eguHune. Kaxasiii TaKo# sJeMeHT CAVIKHAT AaA
XpaHeHUA OJAHOTO M3 OMTOB — paspaga ABoMuHOro umciaa. MmenHo
HMO3TOMY HEAMIBIH AJIeMeHT AUelHKH HASBIBAKT OHMTOM HJIN PASPAIOM
(pwc. 1.4).

(n—1)-it paspag (-1 paspan

B

AYeiiKa U3 11 paspAg0B

Puc. 1.4, flueiina mamMaTH




Cxay

CucTeMbl CHUCNEHUA U NpeacTasneHne nHpopmMaummn B KOMnbIoTEpe

Jlna XpaHeHHMA HeJLIX UHceJ B NaMATH KOMIOBIOTepa MOTYT HC-
MNOJL30BATECA AuYelKH, cojep:xkamme 8, 16, 32 muam 64 paspsapga.
B Hux menble uMcia MOTYT OBITH HpeACTABI€HBI 0E33HAKOBBIM WIIH
3HAKOBBIM cHocobom.

BeasmnakoBoe mpejacTaB/ieHHe HCMOJIbB3YVETCHA AJA TAKHUX O0BEKTOB,
KaK ajjpeca fA4eeK, BCEBO3MOJKHBIE CUETUMKH (HAIpHUMEpD, YHCJIO CHM-
BOJIOB B TEKCTe), a Tak:;kKe unciaa, oDo3HAYaAIIHe JaTy W Bpems,
pasmepsl rpapuvecknx MsobpakeHNMH B NHKCEAAX M T. A.

Tak Kak B Ka:KAbIH paspAj AYeHKH MOMKHO 3anHcaThk OJHO W3
apyx sgHaueHuil (0 mnu 1), 1o sueillka M3 A PaspAL0E MOMET MMETh
2" pasmnnIx cocToAOWH, JTo 3MaYAT, WTO B AYUCHKC M3 711 paspsaioB
MOJKHO OpefcTaBUTL 2" PaamuvABIX TeJLIX HHcesT.

MuHEMaIEHOE YHCJAO COOTBETCTBYET R HYJIAM, XPAUAMIHMCA B 71
paspaAjax IaMATH, ¥ paBHO HyJaw. MaxcumanbHOe 3HaUYeHHe IIeJIOTO
fe3sHaKoBOTO (HEOTPHUIIATEJBHOI0) YHUCia JoCTHraeTcs B cJydae, Korjaa
BO BCeX paspajax AvYelKH XpaHATcA eIUHMUBL. iId n-paspAailHoro
npejcrapigesua oso Oyaer pasHo 27— 1.

B Tab6n. 1.6 npuBegessl MakcHMAaJbHBIE 3Ha4YeHHA AJA ODessHaKo-
BBIX IIENBEIX NR-PA3DPAAHBIX THCEND.

Tabnuoa 1.6
Owvana3oHb!l 6e33HaAKOBLIX LenbIX Yyucen
KonwyecrtBo MuHumMmansHoe MakcumMmanbHoe
our 3HaYeHue 3HaYeHue
8 0 255 (28— 1)
16 0 65 535 (218 - 1)
32 0 4 294 967 295 (232 - 1)

g mosgydyeHMsS KOMIIBIOTEPHOrO MpejcTaBieHns ©Oe33HaAKOBOIO
egoro 4yHcja MQOCTATOYHO I[epeBecTH YHCJI0 B JBOHYHYVIO CHCTEMY
CUMCJECHHA H JONOJHHUTL NOJYYEHHBIH peayJabTAT CJeBa HYJAAMH [0
HYHOH paspAaHOCTH.

Hanpumep, uncno 53,,= 110101, B BocEMHpazpaaHOM IpejCTAB-
JeEHHH HMeeT BH

0/0/1/110/1}0/1

J1o ke uHca0 D3 B IMecTHAAUATH paspamax OyaeT sammcaHo cie-

T Ao
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CucrtemMbl cHMCneHus

Bo wmmorux ODPpaETHYeCKHX 3ajavdax, PpeaeMblX ¢ I[TOMOIIBIO
KOMIOBHTEepA, NOABIACTCH HeoOX0AMMOCTE B MCHOJAB30BAHUH OTpHILA-
TeJAbHBIX YHCEeJ; Haxo, 94Tobbel 4ucao OBLIO NMpeJCTABJIEHO BMECTe CO

CEOMM 3HAKOM — ILIHOCOM MJIH MHHYCOM.
IIpn npepcraBieHHH CO 3HAKOM CAMBIN CTapImiui (IeBwIil) paspsn
OTBOJIUTCHA MOJ] 3HAK YHCJA, OCTAJBLHBIE paspAibl — MO CAMO YHCIIO.

Ecan umeno monoskuTensHOE, TO B 3HAKOBBIM paspan nomeigaerca 0;
ecan 4YHcao orpunarensHoe, To 1. Taxkoe npejacraBieHHe 4YHCeJ Ha-
3BIBAETCH IPSIMBIM KOTOM.

0 Honb W NONOXWUTENbHLIE YMcna NpPeacTaBnAlnTca B NpaMom koge. [na
NnpeacTaBneHns oTpuuaTensHbIX YKUCen UCNoNb3yeTcH Tak Ha3biBaeMbliA
AONONHUTENbHBIA KOA, NMO3BOARICLLMK 3aMEHWTE ONEPALMIO Bbl4MTa-
HUA CNOXKEeHWEM.

Bbl moxeTe npoyvtate B MHTepHeTe, kak obpasyetcs v NpUMEHAETCH
LONONHUTENbHLIA KOA.

B Avelike Wa n paspaAoR MOKHO TIpeAcTaRuTR 2" ! orpunarens-
HBEIX yucen, yncao 0 u 271 — 1 moNoEHATEIBHBIX YHCeNd.

B Tabn. 1.7 nmpuBesensl MHHMMAJbHBIE W MAKCHMAaJIbHBIE SHAYE-
HUA AJA LOellblX A-PASDAIHbIX UHMCEI C0 3HAKOM.

Tabnuma 1.7
Aunana3oHbl UenbiX Yucen co 3HaKoMm
KonwyectBo MuHumansHoe MakcumanesHoe
BuT 3HaYeHue 3HaYeHune
8 -128 (27 127 (2% = 1)
16 -32 768 (219) 32 767 (215 - 1)
32 | 2147 483 648 (21) 2147 483 647 (231 - 1)

1.4.2. «KoMmnblOTEpHbIE» CUCTEMbBbI CHUCIIEHUSA

B HDM]‘IBIG’PEDHD'FI TeXHHKe HCIOJb3YeTCA ABOHYHAHA CHCTeMAa CYMC-
JeHndA, obaagarmnias pagoM INPpeHMyIIeCcTE IO CPABHEHHMI) C IPYVI'HMH
CHCTeMaMHd CYHCJIeHHHA:

® IBOWYHBIE YHCIA NPeJCTABAAKTCA B KOMIBIOTEpEe ¢ TOMOIILIO
AOCTATOYHO NPOCTHEIX TEeXHHYECKHX JJIeMeHTOB C JBYMSA }FCTGFHIH‘
BEIMH COCTOAHHAMI,
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CucTemsbl CHUCAEHUS 1 NpeacTasneHne nHdopmaunmn B KOMNbIoTEPE

* mpeiacTaBiIeHHWe — HH(QpOpPMAIMH  TOCPEACTBOM  TOJBKO  JABYVX
COCTOSAHMI HAJEHHO H MNOMEXOYCTOHNYHEBEO;

* pBOMYHAaAA apudMeTHKa Hambosee npocTa;

* CVIIEeCTBYeT MATeMATHYeCKHH anmapar, obeclleuHBalOIiUi JIOrH-
YecKHe mpeodpasoBaHWUA ABOMYHBIX JAHHBIX.

O6men [MaHHBIMH MeKAY KOMIBITEPHBIMH VCTPOMCTBAMH OCY-
IMecTBAAETCA TYTeM MNepejadd ABOMYHBIX KoAos. l[loaszoBaThea Ta-
KMMH KoJaM#H HM3-3a UX OonbInoi AJMHBI B 3PUTEJBHOH OZHOPOAHOCTH
yenoBeKky HeyaodbHo. [losromy cmemmanmncersr (mporpaMMMCThbI, HHIKE-
Hephl) HA HEKOTOPBIX aTanax paspaboTKH, cO3laHMA, HACTPOMKH BEI-
YHCJIHUTEJIBHBIX CHCTEM 38MEHHANT JBOHMUHBIE KOOI HA 3KBHBAJIEHTHLRIE
HM [pejAcTaBJIeHHA B BOCEMEPHYHON HMJH IIecTHAAIATEePHYHONI CcHCTe-
Me cumciaeHus. B pesynabTaTe AJIMHA HMCXOJHOTO KOJa COKpaiaercs
B TPH HJH YeThIpe pas3a COOTBETCTBEHHO. JTo AejiaeT WH(OpPMAIHIO
Gosee ynobHON AJA paAcCMOTPEHHHA W AHAJIM3A.

1.4.3. TanHa kogoBOM Tabnuubl

Brl 3HaeTe, uTOo TekcT, Kak M mawobas apyvrasa uaGopmanuda, o6-
pabaTeiBaeMad KOMNIBIOTEPOM, NPEACTABIAAETCA B JBOHMYHOM KOJe.
Ilpun aToM KaKIOMY CHMBOJIY, BCTpe4YalIeMyCcA B TeKCTe, CTABHUTCH
B COOTBETCTBHME HEKOTODBIN ABOMYHBIN Koja. COOTBETCTBHE CHMBOJIOB
M JABOMYHBIX KOJOB 3ajaérca KoaoBoM tadbnuueii. OxHa M3 caMbIX
M3BECTHBIX KOJOBBIX TabiMIl npejacrasBieHa Ha puc. 1.5.

0 1 2 3 4 3 6 7 8 9 A | B |C|(D|E F

0 |NUL|SQH|STX|ETX|EOT|ENQ|ACK|BEL| BS | HT | LF | VT | FF |CR | SQ | SI

1 |DLE|DC1|DC2|DC3 |DC4 NAK|SYN [ETB CAN|EM SUB ESC | F8 |GS |RS | US

2 ! i g | | & ( ) * + ’ {
3 0 1 2 3 4 5 L] 7 8 9 : < = = ?
4 @ | A B C D E F G H I J K L M N 0
a P Q R 5 T u VWX Y 2 | LY ] & =
L 1 a| b o d e f g | h i j k l [m | n 0
Ti1plalrlsglslalylwlzle |= { | } - |DEL

Puc. 1.5. Koguporra ASCIT
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Cuctemel CHUCNEHWUA

IlocmoTrpuTe BHMMAaTenBHO Ha 2Ty Tabauny. BuauTte nm BEI B Hel
JIBOMYHEIE KOOBI?

JIBOMYHBIX KOJOB B SIBHOM BHJe B 3TOH KOJOBOM Tabnaumne HeT,
HO MX JOCTATOYHO NPOCTO MOJYYHTH M0 IMIecTHAAIATEPUYHLIM KoJam.
Ilocnegune oOpasyioTca YHKasaHHEM INeCTHAAUATEPHYHEIX HOMEDOB
CTPOKH H cToJbIa JJA HYAHOH BaM OVKBEI.

Hanpumep, ©OykBa «M» HaxoguTcss B CTPOKe ¢ HoOMepom 4,
B cTonbue c¢ HomepoMm D; eé mecTtHaguaTepuM4HBIH Koa 4D, uTto
cooTBeTCTBYVeT ABomunHomy xoay 01001101.

HMcnonsaoBanie miecTHaJAIlaTepPHYHBIX KOJOB CBA3aHO C TeM, 4TO,
¢ OJHOH CTOPOHBLI, OHM ZHAYHUTENbHO KOPOYEe M IO3TOMY IIpOILE BOC-
NPUHAMAOTCA YeJIOBeKOM; ¢ JIPYroid CcTOpPOHBI, OHH OYeHb OBICTPO
MOrYT ObITh HpeobpasoBaHbl B ABOMYHOE NpeiACcTABJIeHHE.

CAMOE TNABHOE

1A KOMIBIOTEPHOrO MPEACTABIEHUA HEJILIX YHCE] HCI0JIb3VeTCH
HEeCKOJIBKO CIIOCODOB, OTJHMYAIIIHXCA APYr OT JApyra KOJHYecTBOM
paspsagos (8, 16, 32 nwnu 64) u HanMuMeM HMJIU OTCYTCTBHEM 3HAKO-
BOI'O paspdaja.

Ilna npepcraBnennsa 0Oe33HAKOBOTO IeJOro 4YHCIA €ro cliaejyer
IepeBecTd B ABOHYHYIO CHCTEMY CYMCJIEHMA W JONOJHHTEL IOJYYeHHBIH
PE3YIBTAT CJE€BA HYJIAMH 0 HYMKHON paspsjgHOCTH.

IIpu mpezcTaBieHMHM €O 3HAKOM CaMblii cTApIIMH pasp#Ajl OTBO-

AUTCA TI0J 3HAK 4YHcAa, OCTAJbBHBIE paspAfbl — II0J CaMO HYHCIO.
Ecan umeno nososurenbHoe, TO B 3HAKOBBINA paspan nomergaerca 0;
ecJan YHCIO OTpHIlaTelbHOoe — TO 1.

ObMeH JaHHBIMHM MeKIY KOMIOBIOTEPHBIMH YCTDOHCTBAMH OCY-
mecTBIAETCH MYTEM Tepejadd ABOHYHBIX KogoB. Iloims3oBaTwbes
TAKMMHM KOJAMH HM3-34 HMX OO0JBIIOH [NJIHMHBI M 3PHUTENbHOH OXHO-
PORXHOCTH dYWeJOBeKY Heyaobuo. [losroMy crnemmanamMcTel HAa HEKOTO-
pBIX sTanmax paspaboTKH, cO3JaHHM#A, HACTPOMKH BbIUHMCJIHTEIbHBIX
CHCTEM 3aMeHSIOT [BOWYHBIE KOJBLI HA OKBHBAJEHTHLIE HM TIpej-
cTaBJeHUA B BOCBMEPMYHONH MM IIecTHAAUATEPHYHOH CcHcTeMe
CYHCIeHH.

Bonpocsl u 3agaHua

O

1. Kaxk B nmamMaTH KOMIBIOTEpa IpeACcTaABIATCA Iejbie yucaa?
2, IlpencraBere uncno 63,, B OeazHaroBoM 8-paszpaaHoM Qopmare.
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Cuctemsl cHMCNEHWs 1 npeacraeneHne nHopmaunn B KOMNbIOTEPE

3.

HaijignTe gecATHYHBIE SKBHBAJEHTHI YHCE IO UX HPAMBEIM KOZaM,
danMcaHHBIM B 8-paspajgHoM QopmMaTe CO 3HAKOM:

a) 01001100;
6) 11111000.

. Kakune m3 wuucen 4435, 101010,, 256,, MOHO COXPaHHUTH

B 8-paspagHom OessHakoBoMm dopmare?

. JexoaupyiiTe cJIeayIOI[He TEKCTOBBIE COODIIEHHMA, SaNUCAHHBIE

B kKogupoeke ASCII:
a) 01000100 01010010 01000101 01000001 01001101;
6) 01001101 01101111 01110011 01100011 01101111 01110111.

. Ha nmucTre B EJeTRY SallHIOIATe INHecTHalllaTepPHYHEIe YHCIA B

cronbux: 1800, 1F00, 1980, 40C6, FFFF, 0066, OFCO0, 0EO0O0.
IlekogupyiTe rpajduyeckoe wusobpaKeHHe, 3aMeHAd KamIvio
HIECTHAAIIATEPHYHYE HHGpy ABOHYHOM TeTpajgoi M 3aluckIBaf
eé B EB.,EIB.HHDﬁ MmochaeTOoBRaTe/JIJEHOCTH, IIpaiBee COOTBETCTBYIOIINETrO
MIeCTHAAIATEPHYHOrO 4YHCIA.

. ITouemy He TONBKO ABOMYHAS, HO M BOCBMEpPHMYHAS, M IIeCTHaI-

naTepHdHad CHCTeMBI CHHCJIeHHA CYHTAITCHA GKDMHLEGTEPHLIMI-’I&?

al100.tida.ws



Cxayad c material100.tlda.ws

TecToBbIe 3aflaHUs ONS CaMOKOHTPONA

1. CoBokynHOCTh B3HAKOB, € [IOMOIIbK) KOTODPLIX 3allMCbIBAIOTCH
yHcaa, HasbIBaeTcHd:
a) cucTeMOM CUYHCIeHHA
06) mupaMmu CHCTEMBI CYHCJIEHHA
B) an(gaBUTOM CHCTEMbl CUMCIEHHH
I') OCHOBAHMEM CHCTEMBI CHHCIEHHUA

2. YemMy paBeH pe3yJbTAT CJIOMKEHHUS JABYX UYHCEJ, 3AMHCAHHBIX
puMckEMHE mHQpama: MCM + LXVIII?
a) 1168
6) 1968
B) 2168
r) 1153

3. 3anuce 301011 MoKeT COOTEBeTCTBOBATE HHCJAY B CHCTeMaX CYHC-
JIEHHUA ¢ OCHOBAHMAMM:
a) 2 u 10
6) 4 u 3
B) 4 nu 8
ry 2 u4d

4. JIpomunoe umecno 100110 B jgecATHMYHOH cHeTeMe CUYHCIeHHA
3aIMCHLIBAETCA KAaK:
a) 36
o) 38
B) 37
r) 46

5. B knacce 110010,% pesouex u 1010, manbuuxoB. CKOJIBKO
VIeHHKOB B Kjacce?
a) 10
6) 20
B) 30
r) 40

6. Cronbko mu(dp 1 B ABOMYHOM NPEACTABAEHHUH [AECATHUHOTO YHC-

ma 157
a)l 6)2 8)3 )4
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TecToBble 3agaHva 4S9 CAMOKOHTPONSA

10.

11.

12.

13.

. CkonprO egWHWI] B [JABOMYHOM HIPEJICTABJISHHH BOCBMEDPHYHOTO

ypcaa 367
a) 2 6) 3 B4 r)b

. CKoJBKO EOIHHHII B ABOHYHOM IOpelCTaBJIeHHH IIeCTHaJIATEPHY-

"Horo yucaa 3B?
a)3 6)4 B)SDH r)6

. Hemy paBeH pesyiabTar cinoxxenusa umcen 110, u 12,7

a) 64

8) 1045

5) 10000,

r) 174

Cpef TPUBeASHHBIX HUKe YeTHIPEX YHCes, 3alHCAHHBIX B pas-
JUYHBIX CHCTEeMaX CUHCIeHHHA, Hﬂji,[{HTE' MaECHMAILHOE.

e

0) 264

5) 1000,

) 170

CDE,E[H HpHBEﬂéHHLIX HHMHe ‘-IETLIpéX yHceJs, 3allHCaAHHEIX B pas-
JHYHBIX CHCTEeMaX CUHCIeHHHA, HE.'FI,IIHTE MHHHMAJIBEHOE.

a) 24,4

0) 264

B) 11000,

r) 2710

HAuelika maMATH KOMIBIOTEpA COCTOMT W3 OJAHOPOAHBLIX AJEeMeH-
TOB, HA3BIBAEMEIX.

a) KogamMmu

0) paspagamMu

B) mmdpamm

r) koadgpumHeHTAME

KonuvecTBo paspAanoB, 3aHUMaeMbIX [ABYX0alTOBBIM YHCJOM,
paBHO:

a) 8

0) 16

B) 32
r) 64

al100.tida. ws
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TecToBblEe 324aHWA ONA CAMOKOHTPONA

14. B smaxoBBIl paspaj AYeHKH AJA OTPHIATEIBHBIX HHCEJ 3aHO-
CHUTCA:

a) +

0) —

B) 0

ry 1

15. Kakoe u3 umMcenl MOMKHO 3aNHCaTh B BOCEMHPA3IPAIHYI0O AYEHKY

B Oezanaroeom dopmaTe?

a) 512

B) 256

B) 255

r) -128
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Masa 2
3NNEMEHTbl MATEMATUYECKOM
JIOTUKAN

§ 2.1
BbicKa3biBaAHUA WU JNIOrM4YecKue CBA3KU

Knoueevte carosa:

* anrebpa JOTrHKH * noruveckas ceasxka HE
* BhICKA3bIBAHHE * norudeckas ceasxa W

* HMCTHHA * norudeckas ceasxka HJIHU
* J10#b * [poOCTOe BLICKA3LIBAHHE
L] L ]

BEICKA3BIBATENRHAA (popmMa COCTABHOE BRICKAJZBIBAHHME

2.1.1. BbiCcKa3biBaHUA U BbiCKa3bliBaTesnbHblie (GpOpMbI

Anrefpa B IIMPOKOM CMEICJIE 2TOTI0O CJOBA — 2TO Hayka o0 obmux
ONeparuAX, AHAJOTHYHBIX CJAOMEHHID M YMHOMKEHHIO, KOTODbIE MOTYT
BBIMIOJTHATLECA HAJ PasHoOOpasHBIMH MaTeMATHUeCKHMH OOBeKTaMH.
Muorue marematTnueckme oObeKTHI (Ileble M pPAIMOHANBHBIE YHCJIA,
MHOTOYJIeHEI, BEKTOPhI, MHOKECTBA) BBl H3y4aeTe B IIKOJLHOM Kypce
anredpel, rje 3HAKOMHTECh C TAKMMM pasfeflaMHd MaTEMATHKH, KaK
anrebpa umcesn, anrebpa MHOro4JIeHOB, ajaredfpa MHOKECTB U T. A.

Ina waHGOPMATHKM BaXXeH paslie]l MATEeMATHMKH, HAa3bIBAEMBId
anredpoil TOorHKH; ofLeKTaAMH ANTeOpLI MOTHKH SBISIOTCS BLICKABLI-

BAHHA.
BoicKa3biBaHMe — 370 NpeanoxeHwe Ha nobom A3bIKe, coagpxa-
HWE KOTOPOrg MOXKHC OOHO3HAYHO OonpedennTe Kdk WCTHUHHOE 1K
noxHoe.

Haupumep, OTHOCHUTENLHO Upemiodennil «Beiluxuid pycckiit
yuénntit M. B. Jlomonocos poduica e 1711 zody» u «Two plus six is
eight» MOMHO OJHOBHAYHO CHA3ATH, YTO OHM ucTUHHLL. [Ipemnoxenue
s MmOl sopobbi anadanm 6 cnavkys noxHo. ClremoBaTelnHo, DTH
NpeAoeHna SABJIAIOTCA BHICKA3BIBAHHAMH.

al100.tida. ws
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INeMeHTsl MmartemMaTU4ecKoin NOrMkKu

B pycckomM A3bIKe BEICKASLIBAHWA BEIPAMKAIOTCHA ITOBECTBOBATENb-
HBIMH npeanoxkeauamin. Ho He BCcAKOe NMOBECTBOBATE/IBHOE NPeaJiOiKe-
HHE ABJIAETCA BHICKA3BIBAHHEM.

Hampumep, UpegnosKeHHE <«Imo nApedioMeHue SBAACHCH JON:
HbtM» He ABIASTCHA RBREICKAIRIBAHWEM, TAK KaK OTHOCHTENRHO HETo
HeJb3A CHKasaTb, MCTHHHO OHO HWJH J0MXHO, ©Oe3d Toro 4robel He
MOJYYNATE TpoTHBopedne. lelicTBUTENBHO, €CJIH NPHHATH, 4YTO Npe-
JIOJKeHue HWCTHHHO, TO B8TO NPOTHBOPEYHAT cKaszaHHOMy. Ecam xe
NMPUHATH, YTO NPEANTOKEHHe J0KHO, TO OTCH/IA CJeJAVeT, YTO OHO
HCTHHHO.

@ Ormocurencio TpeAnomxenns <«Romnpwomepras zpajuxa —
CAMAA UWHMEPECHAA MeMA 8 KYPCe WHOALHOI URPOPMAMUKILY TAKME
HeJb3A OAHO3HAYHO CKA3aTh, WCTHHHO OHO Man JoxkHo. Ilogymaiite
CAMH II0YeMY.

I[TobyanrensHbie ¥ BONPOCHUTENbHBIE NPEAJI0KEHUS BbICKA3ZLIBAHN-
AMH He ABJIAITCH.

Hanpumep, He ABAAKTCA BbHICKA3BIBAHMAMM TAKHE IpPEIJI0KeHNH,
KaK e«3anuiiume domauinee zadanues, «Kaw npotimu e oudauomeny?s,
«Kmo k Ham npuwéals.

BrickaselBAHMA MOTYT CTPOHTECA € HCHOJL30BAHMEM 3HAKOB
pasJMYHbIX (POPMANBHBIX HA3LBIKOB — MATEMATHKH, (PU3MKH, XUMHH
H T. I

IIppMepaMu BeICKA3BIBAHUH MOTYT CIOVHHTH:

1) «Na — memaar» (HCTHHHOe BLICKasbIBaHHeE);

2) «Bmopoit zaxon Huwmona swipawaemces gopsiyaott F=m - a»
(MCTHHHOE BRICKA3LIBAHHE);

3) «llepumemp npsmoyzoitphuka ¢ JdiuHaMu cmopor a u b paeen
@ - b» (M0o}KHOe BHICKA3ZBIBAHHE).

He saBasaioTca BLICKA3BIBAHHAMH YHCJIOBEIE BREIpAEHHA, HO
M3 JABYVX YHCJOBBIX BhIpa:keHUMHM MOMHO COCTABHUTE BhICKA3bIBaHHUE,
COeJHHHE HX 3HAKAMH DPaBeHCTEA HJIH HepaBeHCTBA. H&HDHMEP:

1) «3 + 5 =2-4» (McTHIIOC BLICKA3LIBAIINC);
2) «dl + VI = VIIl» (f1o:HOE BhICKASBIBAHHE).

He sBaAmoTCcHs BLICKASBIBAHMAMM ¥ pPABEHCTBA WJIM HepaBeHCTRA,
cojiep:kaliue nepeMeHHBIe (ITpeAJokeHHMA ¢ TepeMeHHBIMH). Hanpmn-
mep, npeniaoxenue «X < 12» CTAHOBHUTCH BRICKASBIBAHHEM TOJb-
KO TIpH 3aMeHe TEePEMEeHHOH KAKHM-JTH00 KOHKPETHBIM 3HAYEHHEeM:
¢5 <. 123 — HeTHHHOEe BhICEASBIBAHue, «12 < 12+ — 1o HOE BBI-
craseiBaame. Takue npenioKeHHA ¢ NMepeMeHHBIMH HMHaYe Ha3biBAIOT
BBICKA3ELIBATEJILHBIMH (DOPMAMH.
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BeickazbieaTensHaa dopmMa — 3T0 NOBECTEOBATENLHOE NPeanoxe-
HKWe, KOTOopOog COOepXKnT XOTHA Ebl onHy nepemeHHYrs 1M CTaHOBWTCH
BbiCKa3blBaHWeEM, KOrga BCe nepemeHHbie 3aMeHATCH KOHKPETHBIMK
JHAYEHWAMMN,

MHoKecTBO TeX 3HAUYeHHH NepeMeHHOM, HpPH KOTOPBIX MOJy4Ya-
HTCA HWMCTHHHBIE BBICKA3BIBAHHMA, HAIBIBAHOT 0DIaACTEH) HMCTHHHOCTH
BEICKA3ELIBATEALHON (hOpMEI (IpeasoKeHHA ¢ NepeMeHHOH).

BCE pacCMOTpEeHHEIE BLIIIE BBICKA3LBIBAHHMA JIHﬁD oTpaan oT-
HOIIEHNA MeKAY ABYMA o0BeKTaM#i, JAHO0 ONHCEIBAIH HeKOTOpoe
cBoicTBO O0berTa. Takue BhICKASBIBAHMA HASLIBAKOT IPOCTBIMHM MJIK
DJICMEHTA PHELIMH,

THR, BRICKASZBIBAHWE «Nd — MEMAAEL» OOHCBIBAET CBOHCTEO
(emerann») obberTa («Na»); BoicKasbiBaHHe «J3 + 5 = 2+ 4» oTpaskaer
oTHOmeHue («=») MexAy ABvMsA obwexTamMu (¢3 + 5», «2 - 4»).

2.1.2. Nlornyeckue ceaszkm HE, U, WA

M3z npocTeIX BHICKA3LIBAHMH ¢ NOMOIILIO JiIorHUecKHX cBfAsok HE,
H, WIIN Mo#HO CTPOHTE COCTABHBIE BhICKAZLIBAHMA.
PaccmorpyM MCMOML30OBAHNTE KAMKION JOTHIECKOH CRAZKH OTICTLHO,

CoctaBnoe BrIcKazniBanue co c¢ea3roi HE copepyknT ogmo mpoc-
To€ BhiCKasbieaHue. CocTaBHOE BhICKA3ZbIBAHME ¢0 cBAskoi HE merus-
HO, eCJIH cojepskalieecd B HEM NPOCTOe BBEICKA3LIBAHHE JIOMKHO.

Hanpumep, OpocToe BBRICKASBIBAHHE «Juci0 5 ASAACNCH 4ERHBLM Y
JOMKHO; COCTaABHOE BHICKASBIBAHHEe «Yucao 5 HE asaaemca WEMHbIM»
MCTHHHO.

CoctaBHoe BhICKasbIiBaHWe co cBA3kod HE noxnuO0, ecnm comepska-
1eecsa B HEM MpPOCTOe BhICKa3biBaHME McTMHHO. Hanpumep, npocroe BbI-
craswiraigne «[locnediaa dywea & caose “Josura’ AsaAemMea 2AACHOU»
MCTHHHO; COCTABHOE BhICKA3bIBAHNEe «[locsednsst Oywsa 8 caose
“roeurxa’ HE asaaemca eaacnoiis JTOWHO.

PabGoraTe co ceaskoit HE mocraTouno cno:xkHOo. B BEICKassIBAHMAX
Ha PYCCHOM HA3IBIEKEe JIO'MYEeCKad CBHA3IRA HE crasuTca B cepeJlHHe BhI-
CKaspIBAHHA, W He Bcerja OblBaeT NMOHATHO, IJle MMEHHO €€ cleayer
MOCTABHTL., HampuMep, B BLICKASLIBAUHH «ITema peuiua npasuibho
8Ce 3A0AHUA KORMPOJAbHOI padomei» JnA Joruyecrkoil csasru HE
BO3MOMIHBI TAKHE MeCTa:

1) llema HE petiud npasuicHo 6ce 3a00HUA KOHMPOALHOI padomot.
2) Hema pewua HEnpasuabno sce 3a0aHiA KOHMPOAbHOL padomb.
3) {lema pewun npasuaeno HE ece zadanusa wonmpoabuHolt padomot.

<
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OueBngHO, BTOpOE M3 ITHX BBRICKA3BIBAHWH HMeeT COBCeM WHOH
CMBICJI, YeM IIepEOE U TpeThe.

Ilo cyru, ¢ nomomblw Jgorndeckon cBAskm HE wme1 cTponm
OTpHIlAHHE HMCXOJHOI'0 BHICKA3LIBAHMWA.

OTpuTiareM BEICKA3RIBAAWA <V Mena JdoMa ecmb KOMRLIOMED»
Oyaer BRICKA3bIBAHME «Hesepro, 4mo y MeHst Joma ecms KOMRbIOMep»
WJIHW, UTO B PYCCKOM HA3RIKE TO #A{e camoe, <Y Mena doma Hem
HOMAeIOmMepa».

OTpHIlaHHeM BRICKA3BIBAHHA «f MHe 3HaA0 KUMOUCKUl A3bik»
OyieT BbICKASbIBAHWE «He8epHo, 4mo A He 3HAH HUMAUCKUL A3blE»
HUIH, 9TO B PYCCKOM fA3LIKE TO Ke caMoc, «H 3HAn Kumalicruil
AIBLIY .

OrpunamueM BoIicKaawIBaHUa «Bee wxowu §-x Kidceosg —
OMAUYHILIW» ABIAETCH BbICHA3bIBAHKEe <HesepHo, 4mo éce IOHOW U
8-X Kadcecos — OMAUYHUKLY, OPVIUMH CIOBaMH, «fle ace wHowu
8-x waaccos — OMAULHUIKU».

Hns roro urobbl nabeskaTh ABYCMBICJAEHHOCTH IIPH COCTABJIEHHH
BEICKA3BEIBaHHH co cBaAskoi HE, pexomenpayerca BuIOmpaTh oguH H3
JBYX BAPHAHTOR:

1) mcnonbp30BaTE pedeBoil 000POT ¢«HEeBEPHO, UTO» W BCErJa CTABHTH
ero nepeji MCXOJAHBIM BhICKA3LIBAHMEM;

2) cTPOATE OTPHIJAHAE K CKasyeMoMy, mAo0aBiIfAA K COOTBETCTBY-
OIEeMY DJIAroJY YacTHIY <«Hes.

@ Cdopmynupyiate oTpyuuaHMa BeiCKassiBanwin «flocneaqas Oyksa B Cro-
Be “normka” ABAAETCH MIAcHOMH», «YHUCAo 5 AasAdeTcd YETHLIM» C pe-
yeBbiM 00OpoTOM «HesepHo, 470». KakolW ewe BapwaHT OTPWLEHMS
WCXOAHbIX BbiCKa3biBAHWW Bbl MOXeETe NpeanoxXuTb?

0 CocTaBHOe BRICKasbiBaHHe co cBA3K0H H comep:kHT ABa TpoCThRIX
BRICKAZBIBAHHA. (COCTABHOE BBICHASBIBAHHE €0 CBASKON M meruEHO
TOTAa W TOJBKO TOrAa, KOrjga HMCTHHHBI o0a BXoAAllHe B HETo
[MPOCTHIE BhICKASLIBAHMA.
Haupumep, upoerbie BbicHEasbisaHuda «Yuecro 324 deaumes Ha 7»,
«Jucao 324 deaumesa Ha H» — 00a JOMNLI; OPOCTLIC BLICKA3LIBAIHS
«Yueno 324 deaumen Ha 3», «Hucao 324 deaumca Ha 2» — oba
veTHHHEBI. Pacemorpum ofpasoBaHHbIE M3 HUX C MOMOIBIO JIOTHYECKOH
cBaA3KH M cocTaBHBIEe BEICKA3BLIBAHHA:

1) «Huecao 324 deaumena ra 7 H Ha 5» — I03HOE BEICKASLIBAHHIE;
2) «Huecao 324 deaumea na 7 H na 3» — J0MHOe BLICHKA3LIBAHHE;
3) «Hueno 324 deaumes Ha 7 H na 2» — I0KHOE BHICKASEIBAHWE;
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4) «Tucao 324 deaumceca na 5 H na 3» — N0KHOe BHICKa3LIBaHHE;
5) «Yueano 324 deaumcesn ra 5 H nHa 2v — I0MHOE BBRICKAZBIBAHHE;
6) «Juecro 324 deaumca na 3 H na 2» — HMCTHHHOe BLICKa3LIBRAHHE.

PaccmoTpuTe chegyowme

EbICKA3bIBAHKMA:

«CHOBOMOMOXKHNKOM
anrebpor noruky genaerca Axopaox Byns», <Mccnegoesarns Knoga

HleHHoHa ROIBOMAMA  NPUMEHUTH aﬂreﬁpy SO B BBIYHCHTN-

TeApHON TexHuker, «OCHOBOMOMOXHMKOM anrebpbl AOrnKu ABAAET-
ca xopax Byns, n wucchnegosanus Knoaa [HenHoda no3sonnni

I eHHTE anreﬁpy AOMvK B BLIYWCINTEABHON TexHuke», Caoenai-

Te BbiBOA4 00 WCTMHHOCTW TPETLEro BbiCKa3blBaAHWA, NpensapuTenb-
HO BBIACHWE C NOMOWEKD KIHTEPHETa WCTUMHHOCTE NEPBbLIX AOBYX

BbiCKa3bIBAHWUA,

CocTaBHOe BBICKA3ZBIBaAHHe o cBasron HJIH
IIpOCThIX BhICKazblBaHMA. CocTaBHOe BhICKA3BIBaHHe co ceAzHol HJIH
JIOMKHO TOTAA W TOJABKO TOrga, KOTAa JOMHBI 0Da BXOAAIIHME B HETO

IIPOCThIE BLICKA3ZLEIBAHUA.
PaccMoTpuM cocTaBHBIE BBICKA3bIBAHWA, 00pasoBAHHBIE € TOMO-
B Jloruueckoil ceasku WJIN:

1)
2)
3)

1)

6)

«Yuecno 324 denumea na 7 HJIAH na 5»

BAHHE;

«Hueno 324 deaumcsa
JbIBAHHE;

«Hueno 324 deaumecesa
3bIBAHHE,

«Juecao 324 deaumca
3bIBaAHHE,

«Yueno 324 deaumeces
3bIBAHNE,

«Tucno 324 deaumcesn
aniBaHHE.

Paccmotpute  cnegylowme
BaHWa B J10TUKe  mMaremMartuiqyeckoid

Hd

Hid

Hd

Hd

Hd

7 HJIH

7 HJIH

5 HJIH

5 HJIH

3 HIH

BbICKa3bIBAHKA:
CHMEOITIKH

Hi

H

Ha

Hix

Hl

2»

COAEPAUT ABA

JIOHIHOE BBICHASBLL-

— HCTHHHOE

— HCTHHHOe

— HCTHHHOe

— HCTHHHOe

— HCTHHHOE

BBICEf1-

BBICE f1-

BEICEK &~

BBICE f1-

BBICHA-

«Mlnes  MCnoAe30-

DM AIEeXAT

forppugy Bunsrensmy SlenbGruyy=, «flefdbryuy gBiaercs OCHOBONO-
AOXKHUKOM GUHapHONA apupmeTinki», «Vines WcnonbL30BaHiia B f1OM-

Ke MaTtemaTtiyeckon CHMMBOAWKY fpunKannexut forgpiay Buisrensmy
Aewnbrugy, wnm flenbRrug 9BASeTCA OCHOBONOAOXHMKOM OMHIPHON
apupmetikir-. CoenaidTe BblBog 00 WCTUHHOCTW TPETLErO BbLICKA3LI-
BaHWA, NpeasapuTentHO BLIACHWMB C NOMOLWLID MIHTepHeTa UCTUHHOCTL
Nepebix OBYX BbICKA3bIBAHWA.
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B o6eraroi sxusaEH cBasxka HJIHM szagactyio TpakTyerca B HCKJIO-
yawiem cmbicae. BenomHMTE, HAanpuMmep, AMArHO3, KOTOPBIM MOCTA-
BUS dexapk boromon Byvpatwro: «Odno w3 deyx: wiu nayuenm nwus,
wialk 0 ygmeps. Uro EacaeTcs MATEMATHUECKOH JOTHEH H IODPOTDAMMH-
poaansa, To B HuXx WJIM BocnmpuHMMaeTca B HEMCKIIOYAIOIEM CMBIC-
ae. Tawr, BeicKaseiBaHue <Hgan moxwem nepexycums Oymepopodom
wau 4A010K0M» 03HAYaeT, uro Meanm mMoMer nepekycuTh OyTepbpomom
HJIH A0M0OKOM HMJIH B TeM, W JAPYVIHM.

CE@CTHBHHE BBICKA3BIBAHNA MOMMHO CTPOHTHE HE TOJABKO H3 3aJe-
MEeHTAPHBIX BBEICKA3BIBAHMH, HO M M3 JAPYIHUX COCTABHBIX BBICKA3bI-

BaHWI.
Hanopumep: <«B caose “senmuaws” nepsaa Oywea cozaachaa H
emopas — zaacnan, HJIAH & caose “kynep” wecmv Syxks» — HCTHH-

HOe BBEICKA3LIBAHHE.

CAMOE IMABHOE

BrickassiBaHMe — 23TO OpeaJodKeHHe Ha Ja1000M HA3BIKe, coJep-
JKAHME KOTOPOro MOMKHO OJHO3HAYHO ONpele/IMTh KAK MCTHHHOE HJIH
JIOFKHOE,

BrickassiBaTenbHaA thopma — 3TO NOBECTBOBATENBHOE Ipeioxe-
HHE, HKOTOpOoe COIdepDHEHT XOTH OBl OOHY MNepeMeHHYIK) B CTaAHOBHTCH
BRICKA3BIBAHHEM, KOrjJa BCe IIepeMeHHBIe 3aMeHARNTCA KOHKpPeTHBRIMH
SHAYCHHAMH.

PaznnuaroT npocrsie W cocraBHble BbhicKasbiBaHu#A. [IpocThie BbI-
CKA3BIBAHHA OTPaXalT OTHOUISHHA MexKIay ABVMA o0BeKTaAMH HIH
OIMMCHIBAIOT HeKoTopoe cpoiicTBo o6berkTa. Hukakasa ugacTs npocTtoro
BBICKA3LIBAHHA caMa He ABIfAeTcA BeICKasdbiBaHHeM. CocraBHEIE (CJI0-
Hble) BBICKA3BIBAHWMHA CTPOATCH M3 NPOCThIX € [MOMOIILK JIOFHYECKHX
ceasox U, NJIK, HE.

CocraBHOe BbICKasbiBaHWe co cBaskod HE wmermumo, ecam comep-
JKalmeecss B HEM IPOCTOe BHICKA3BIBAHHE JIOMKHO.

CocraBHoe BRICKasbIiBaHHe co cBA3KoH W mceTmHHO TOrga W TOABKO
TOrJa, KOrja MCTHHHBI o0a BXOOAIIHe B Hero npocThkie BEICKA3EIBA-
HHA.

CocraBHoe BeIcKasbiBaHMe co cBaAsxoi UJIM noxxHOo TOrma m Toib-
KO TOorja, Korja JOKHBI 0Da BXOAAINIHEe B HEro MPOCTHEIE BLICKA3ELIBA-
HHUA.
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Bonpockl v 3apaHuna

1.

2.

Obecynure B rpymnie, nodyemy CJOeAyOIne MHpPeloKeHna He HAB-
JAKTCA BBICKA3BIBAHHAMH.

a) KHawozo ysema smom dom?

0) Yuerno X He npesocxodum eFuHiibl.

B) 4X + 4.

r) Hlocmompume 68 OKHO.

o} Heiime momamuwi cox!

e) Ima memad CKYYHU.

#) lNappu Cmaitac — cambill RORYAAPHBIL Nesel.

3) Bwt Obtiu & meampe?

I[IpuBeauTe Mo OgHOMY NPHUMEPY MPOCTBIX MCTHHHBIX M JIOMHBIX
BRICKA3eIBAHWI H3 OMoJormM, reorpa(mu, HHAOPMATHKH, HCTO-
puH, MaTeMATHKH, guteparypel. ObparuTe BHUMaHHUE HaA TO, YTO

OTPaKaKT 9TH BRICKAZRIBAHHAL CBOMCTBO O0BEKTa HMJIH OTHOIIe-
HHe Mexdy ABYMA obbeKTAMM.

Ilpn kakMx 3HAYEeHMAX IEepeMeHHOIl BhICKasbiBaTeJbHas (opMa
«X — npocmoe YUCAO» CTAHOBHTCA HCTHHHBIM BBICKAZBIBAHMEM?T

a) 2;

6) 4;

B) 9;

r) 9.

I[Ipm kakux sHAUYEHMAX NepeMeHHOH BhICKasbiBaTenbHas (opma

«B caose X emopaa Oyxea — eidacHdA» CTAHOBHTCA HCTHHHBIM

BhICKA3BIBAHMEM 7

a) aBtobyc;

6) asponopr;

B) BCTpeua;

r) MeTpo.

IlocTpoiiTe OTPHIIAHUA CHEeAVIONIMX BbICKA3BIBAHMH.

a) Ceeodua 6 meampe udém onepa «FEseenuli Onezuni».

0) Kaxcdvtli oxomuur Meadem 3udms, 2de cudum gaaan.

B) Hucao 1 ecmv npocmoe HucJo.

r)y HamypaisHote 4uciaa, okaduusarnuiuecs uugpoit 0, He asasn-
OMCE NPOCMbIMU YUCAAMU,

n) Hesepno, ymo wucio 3 He aAsaidemca deaumenem yucaa 198,

e) Hamawa swnoinuia sce sadanug Jdomauinell padombt no
UHpopMamuKe.

Ao
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k) B aofoll wikoae HeKomopbie YYeHUKU UHMepPecyiomcea cnopmom.

3) Hexomopsie MACKORWMAWULUE HE NCUBYHM HA cyule.

u) Hesepro, umo dan npozyixu nodoitdém He awboe apems
nocae 16:00.

K) & < 4,

ay 12 = 100,

M) 801 — 4émuoe yucio.

H) A — co2iacHaR.

6. B :Xu3HM MBI YacTO IOJb3YVEMCH BbICKA3LIBAHMAMM € COK3aMH

«a», «HO», «XoTA». Hampumep:

a) «sumoilt Hpuna mwodum wamamecsa HA KoHbikax, a flenuc
Ha AbLMCEX R

0) «/lenuc swvinoanur IAOAHUA CAMOCTOAMERAbHOU pabombi, HO
3a0bti cOame HG NPOBEPRY Mempadsv ¢ PeuteHusmuy;

B) «Ha denv powdenusn Cawe nodapuin naauiient, XOoms OH
Meuman o uenKe»,

BeigenuTe B 9THX VTBepHJAeHHAX MNPOCTHIE BHICKA3BIBAHHA H IIe-

pedopMyaupyiiTe UX Tak, 4Tobbl MOJVYHUINCE COCTABHBLIE BhICKA-

3eIBAHHA co cBAaxol M.

o 7. YRaskuTe TaKMe 3SHAueHWd LepeMeHHol X, I1IpM  KOTOPhIX
BLICKASLIBaTEILOAS hopma (X < 20 ) H (X == I{) upesparurcs
B MCTHHHOE BHICKa3bIBAHHE:

a) 9;
6) 10;
B) 15;
r) 20.

o 8. YKaHiTe TakHe 3HAUYeHHA HepeMeHHOH X, IIPH KOTOPBIX BRICKA-
splBaTeabHana (Gopma (X = 20) HJAH (X <= 10) npeBparurca B
JOMHOE BRICKA3ZBIBAHHE:

a) o9;
6) 10;
B) 15;
r) 20.

o 9. Ina KaKoTo HMeHH JOMHO BRICKasbIBaHHe <«IHIE (Ifepsas Oyrea
eaacnan H Ilociaednan oyisa zracHad )»?
a) Hauunna;

6) Hpnna;
B) Csernana;
r) Maxkcum.
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§ 2.2
Jlornyeckue onepauum
U lorM4eckue BbipaXXeHus

K nawueevie crosa:

JOrHYecKad IMNepeMeHHadA * JOTHYeCHKOe YMHOMEeHHe

* JOrHYecKOoe 3HadYeHHe * JIOTHYECHKOE CJIOJKeHHe
* JorHdeckKad ollepallldA * OpHOpHTeT JOHYeCKHX Oolle paqul
* JTOTHYeCKOe OTpHIAHHE * NIOrHYeCKOEe BhRIpaAKeHHe

2.2.1. Jlornyeckme nepemMmeHHble
M NOruM4YeckKkue 3HavYeHus

OBocHoBaHMe MCTHHHOCTHM WM JIOKHOCTH BBICKA3BIBAHWI gAET-
cA TeMH HayKaMH, K cdepe KOTOPBIX OTH BBICKA3LIBAHHA OTHOCHT-
cA. Anrebpa JOrMKHM OTBJEKAETCH OT CMBICJIOBOM COAEPKATEIBHOCTH
BbICKaspiBaunuil. Eé mHTepecyeT TOJBKO, MCTHHHO MM JIOKHO JaHHOE
BbICKA3BIBAHME.

B anrebpe smormkm BeICKasbiBaHWA obOoaHawdaoT OyKBaMH HW Ha-
BBIBAIOT JIOrHYecKMMH nepemedsbiMu. [lpu srom ecnn BhicKasbl-
BaHHEe MCTHHHEGO, TO 3HaYeHIIe CDOTBETCTB}TIHII[EfI ErMY JIOTHHEC KO
epeMeHH0H of0osHagawT eguHAnel (A = 1), a ecan JIoMHO — HYIEM
(B=20). 0 u 1, oboznavawinue 3HAYeHHdA JOTHUYECKHX MepeMeHHBIX,
HA3BIBAKTCA JOTHYECKHMH 3HAYeHHAMH.

Anredbpa IOTHKH OINPEIeNsieT OPABHIA IATHCH, VIDOIIEHNT
1 npeobpasoBaHMA COCTABHBLIX BBICKA3BIBAHMN M BBIYHCJIEHHMA HX
3HAYEHHH.

Oneprupysa JOrm4yecKMMH NepeMeHHBIMHU, KOTOpPhIe MOIYT OLITH paB-
Hbl ToabKO 0 uam 1, axrebfpa JOrMKH NO3BOJAET CBeCcTH 00paboTKy
HH(pOPMAIIMHA K ONepalMaM ¢ ABOMYHBIMH JAaHHBIMH. MmenHo anma-
pat anredpbl JOTHKH MOJOMEH B OCHOBY HKOMNBIOTEPHBIX YCTPOMHCTB
xpaneHua u obpaboTkn gaHHBIX. C NpUMeHeHHeM 2JIeMeHTOB aJrebpnl
JOTHUKHM Bbl Oy/leTe BCTPEYATBCA M BO MHOMX JIpDYVIHX pasjenax HWH-
thopMmaTHKH.

2.2.2. Jlornyeckue onepauum

daMeHWB BbICKA3BIBAHWA JOTHYIECKAMH nepeMeHHbBIMH, HMEeHIIHMHA
anavedane 0 mam 1, mMoMHO paccMaTpHBaATE JIO'HYeCKHe CBA3SKH EKak
JOTHYEeCKHE ONepanHi HaTl HHEMI.
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Hna onmncamna onepammu M MoKHO HCOOJIB30BATE OJHY H3
cHaeyoImmux Tadbau:

A B AHBEB 0 1
0 0 0 0 0 0
0 1 0 0 1
1 0 0
1 1 1

Ileppas rabiuua Hasbiaercda TabiamiledH HeTHHHOcTH. B Tadnu-
e UCTHHHOCTH TePCYHCTAIOTCA BCC BOSMOMKHLIC 3HAYCHHWA HCXOINLIX
BBICKAJBIBAHHE (cTombusl ¢A» M ¢B»), OPpHYEM COOTBETCTBYHIIHE
HM JBOWYHEIE WHCJA4, KaAK NOpPaBMJ0, PpachnojaraloTca B TOpAgke
soapactauusa: 00, 01, 10, 11. B nocnemuem cronbie sanncbiBaeTcs
pes3yabTaAT BBINOJHEHHA JIOTHYECKOH ONepanidHd AJAA COOTBETCTBYIOIIHX
OTIepPAH/IOB.

Kasayio m3 JoradecKHWX oNepanmnii MOMKHO ODHCaTh Tabauien
noJobHO TOMY, KaK MbI ONHCHIBAJM apu(pMeTHUecKHe onepanmuu B
ABOHYHOH CHCTEMe CUHCJIeHHHA.

Bropasa Tabiuia noJHOCTBH NOBTOpAET TAOGMMILY, ONMCBIBAIOIIVIO
OMepanuK ABOMYHOTO yMHO:KeHHsA. Mmenno noatomy onepauuio W
OUeHb YACTO HA3BLIBAIOT JIOTHYeCKHM YMHoMkeHHeM. EcTh v Heeé H emie
O0HO HAIBAHNE — HOHBHIHEIIHA.

0 KOHBHOHKUME — NOrvyeckas anepaulA, CcrTaedllad B COOTEETCTEME
OBYM BbICKa3blBAHWAM HOBOE BbICKa3blEAHWE, ABNSIOWEECHA WCTUHHBIM
TOrOa 1 TONbKO TOrga, Korna oba MCXOOHLIX BbICKa3bIBAHWMA WCTWUHHbI.

Hna onucanma onepammn HJIM mMoxHO Henmoabs3zoBaThk OOHY H3
caeaviommx rabaui:

A B |AUIHARB HIA | 0 | 1
0 0 0 0 0|1
0 1 1 | 1 1 1
1 0 1
1 1 1 |
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Bropasa m3 aTHx TabnHI O4YeHB MOXO0OKAa Ha TabIMOy, ONHCHIBA-
IV ONepanni ABOHYHOro ciosenusd. Baarogapa aToMy onepaijuio
MJIH ouenn 9acTO IMA3LIBAIOT JOTHYECKHM cjaomenmem, Emé ogmo eé

HaspaHHe — OIHIDBHHEIMNAH.

AU3BLIOHKUWA — norv4eckas onepaund, cTaBsawas B COOTBETCTBME
JBYM BbICKA3bLIBAHWAM HOBOE BbiCKa3blBaHWE, ABAAIOWEECA NOXHbLIM
Torga u TONbKO Torga, koraa oba MCXOAHLIX BbICKA3bIBAHWA NOXHbI.

Onepanua HE wmoxxer OwiTe onmcana chaeayioniei rtabdbnuieit

MCTHHHOCTH:
A HE 4
0 1
1 0
IIpvroe Hasepanme omepanun HE — Jormueckoe oTpHIIaHHe WIH
HHEEPCHIT.
UHBEepcMA — NOrMYeckas onepauwda, CTABAWAA B COOTBETCTEWE

MCHKOOHOMY BbICKa3bIBAHWKD HOBOE BbICKasbIBAHWE, 3HaYeHWe KOTOoporo
NPOTHUEONONOXHO 3HaAYeHWD WCXoOHOro.

Y xopoimio #W3BECTHBIX BCEM apumpMeTHYecKHX OIepaindil ecTh
obosnavennda. Hanpumep, onepanusa ciaoxeHHs obo3HayaeTcsd 3HAKOM
ﬁ+$, onepanA BRIYHTAHHMA — 3HAKOM «—» H T. . ECTB HECHKOJIBKO
BAPHMAHTOB CIHEIHAJLHBLIX 0D03HAYEHHMH M AJNA JIOTHUYECKHX OIepaimi.
Haunbonee pacnpocrpaHéHHble M3 HHUX npeacrtasiedbl B Tadma. 2.1.

Tabauua 2.1
Haszsanna » oGo3HavyeHMA NOrvMYeckKkux onepauuin
JNoruyeckan Jlornyeckasn roe
Apy O6Go3HavyeHune
CcBA3Ka onepauua HAa3BaHMEe
HE Jlornaeckoe Husepcusa —
=
oTpHIlaHue '
" Jloruueckoe KommwoEKIHA &
g
VMHOKEHHE ’
HJIH Jlormaeckoe InaboEKIHA g
cIloMeHne T
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2.2.3. Jlornyeckue onepauum v onepaumm
Ha[g MHOXecTBamMu

GHEPHH,HH HOHRPHOHEIHMA W JHUIBHHKIINA TeCHO CBA3AHBI ¢ TAKHMMH
H3BEeCTHBIMH BaM OllepallHAMH HajJ MHOKeCTBaMH, KaK IepecedeHHe
1 obhennHeHME,

IlepeceueneM [IBYX MHO:ecTE X MW Y HAa3bIBAeTCA MHOMECTBO
ux obmux anementos (puc. 2.1).

e @

X Y

Puc. 2.1. Tlepeceuene MHOMECTE

0 ObbequHeEHEM IBYX MHOMECTB X W Y HA3BIBASTCH MHOMKECTBO,
COCTOAIIEe M3 BCEX 3INEMEHTOB 3ITHX MHOMECTB M He coJepsKaiiee
HHEKaAKHX JPVYTHX 3JIeMeHTOR.

X X

Puc. 2.2. Ofnoguicnic MOOMLCOTD

Ilyere X MHOMeCTEO BebD-cTpaHull, HA HOTOPLIX BCTPEYaeTCH
CIINDBO «Kpeliceps; ¥ — MHOMKECTBO BeO-cTpalHl, Ha KOTOPLIX BCTpe-
YaeTcHd CJOBO «JAUHICOP».

IlepecegermeM wMHOEKecTB X H Y OVIET MHMKECTBO CTPAHHIL,
HA KOTOPBIX BCcTpedaoTca oba aTH cioBa ogHOBpeMeHHOo. [pyramm
CIOBAMH, Xﬂ Y — 98T0 MHOMECTBO IHICTHHHOCTH BBICKAIBIBATEILRHON
dopmel «Ha sed-cmpanuue scmpevaemcea caoso “kpelicep” u c1080
“aunKop”», TNpPefcTABIAIINeH c0D0H KOHBHHEIHK BBICKASBIBATENh-
HEIX QopM <«Ha sef-cmpanuye scmpeddemca caoso “ipelicep”»,
¢Ha seb-cmpanuye sempevdaemes crao80 “AUHREOP” » .

ObperHeHHeM MHMHecTE X B Y O0VIeT MHOMKECTBO CTpPAaHHWIL, Ha
KOTOPBLIX BCTpedaeTcda XoTda Obl OJHO M3 3THUX CJOB, a Takyke oba aTm
ciora omgHoepemenHo, JIpyrumu crmosamu, X JY — sTo MHOMKecTRO
HCTHHHOCTH BBICKASBIBATENBHOH dopmel «Ha sed cmpanuue scmpe
YAEMCA CAOB0 “Kpelcep” uau cA080 “AUHKOP T », TPEACTARIAIIEH
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co00ll MH3BLIOHKIHNIO BREICKasbBaTedbHBIX dopm «Ha sed-cmpanuuye
gempevaemen caoso “kpetcep”», «Ha seO-empanuuye scmpevaemcesn
caneo “aunwop”s.

JloruuecknMn onepanMAMM MLl [OJb3yeMCH NpH NoMcKe HMHGpOP-
manun B cetn HMarteprer. [lpm pemennm 3amad, cBA3AHHBIX C KOJIH-
YeCTBEHHBEIMHM XapaKTepPHUCTHKAMH pPe3yJLTATOB MOMCKA, MCHOJL3VIOTCH
ONMepanuy HaJ MHOMKeCcTBaMH.

Ilpumep 1

B sA3nIiKe 3anpocoB NMOMCKOBOrO ceprepa A oDO3HAYEHMSA JIOrHyec-
kol omepanuu WJIM mcenosbayeTca CHMBOJ «|», a A 0D03HAYEHHA
gornueckoi omepauun M — cumMBoa «&».

B rabnuue npHBemeHB 3anpockl M KOJHYECTBO HAHJeHHBIX IO
HHMM CTpPaHHI[ HeKoToporo cermenra ceru HHTepHer.

3anpoc | HainpeHo ctpaHuy (B TeicA4ax)
Kpejicep | 4800
JIMHKOR 4500
Kperoep | IMUIKOPR | 7000

C‘-IHTHETC-.‘FI, yTO BCE 3ANpPOCE] BBINOJHAJHCE NMPAKTHYECHKH OJHO-
BpeMeHHO, TaK 4TO Habop CTPaHHIL, COAEepP:KAllNX BCe HCKOMEBIE CJIOBA,
He M3MEHAJICHA 3a BpeMs BBINOJHEHHH 3alpocos.

Kakoe kKoamdecTBOo crTpaHnn (B TeicA4Yax) Oyaer HalIeHo IO
aanpocy

xpeicep & meakop 7

Pewuernue
Hzobpasum yenorue zajaun rpaduuecKn:

K JI

3nech MHOMECTBA CTPAHWI, HAHAEHHBIX II0 COOTBETCTBYIOIIHM
aanpocam, obo3HAYEHBl JABYMSH [MEPECEKAIMMHCA KPYraMu; Helnepe-
ceKawmmeca o0JacTH Ha MOJVIeHHOIH cXeMe o0003HAYeHBI mHppamMm
1, 2 3.
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Ilo cxeme BHAHO, HYTO KOJHYECTBO IJIEeMEHTOB, O00pPasyIOIIHX
MHOeCcTBO K, PABHO CyMMEe JIEMEHTOB, BXOOAIMX B odmacrm 1 =m 2;
KOJWYeCTRBO 2MeMEeHTOB, 00pasyIIHX MHMKeCTBO J, paBHO CcyMMe
2JIEMEHTOB, BXOAAIIMX B obmacty 2 ¥ 3; KOJIHYECTBO 2JIEMEHTOB,
obpaayvoniux maoskectso K |J.JT, parwo cyvmvme smemenToBR obmacreil
1, 2 m 3. Hama 3azaua — HaHTH KOJHYECTBO 3JEeMEHTOB, BXOAAIIHX
B obmacte 2.

Jomonuum atoif mHpOpMamMeill MCXOAHYVIO TabaHIy.

3anpoc HainpeHo cTpaHuy MowHOCTE MHOXECTE,
(B ThiCA4axX) COOTBETCTEYIOLLMX 3anpocam
kpeincep 4800 Ny + N,
JIMHKOP 4500 Ny + Ny
Kpolicor | IMIKEGE 7000 1 N, + N+ Ny
kpencep & IMHKOD ? N,

Eenn nmpocTo CIOEHATE MOITHOCTI MHOESCTE K .-'-"I, TG MBI TIO-
JIVEIHDM.

(N + N)+ (N + NJ=(N, + N, + Ng + N,.
CrnemoBaTennbHO:

= 4800 + 4500 — 7000 = 2300.

Omeem: mo sanpocy xpoliicop & makep Ovaer mHaimeno 2300 ctpa-
HHAI (B ThICAYAX).

0 CamMoCTOATeNEHO HaWaUTe  KONWYECTBO  3NEMEHTOB, BXOASLMX:
B obnacte 1; B obnacte 3. Kakwe 3anpocbl OyayT COOTBETCTBOBATb
Kaxaon n3 atux obnacrein?

2.2.4. Jlorn4yeckue BblipaXXeHUs

Ha yporax anrebpel BEI cocTaBifgeTe, npeoOpasyeTe H BEIUHCIAETE
3HaUeHMH apudmMeTHUYeCKHMX BhIPAMKEHMH, COCTOAIMX M3 4YMce), nepe-
MEeHHBIX, 3HAKOB apu(MeTHUYeCKHX omepanuid u ckobok. TouHo Tak
Je M3 JIOPMYeCKHX 3HAYeHHH, JIOPMYeCKHX NepeMeHHBIX, JIOMYecKHX
omepamui M CKOOOK MOYKHO COCTABIATH JOTHYECKHE BBIPAKEeHHA.

JIiwboe cocTaBHOe BEICKA3BIBAHME MOMKHO 3alMCcATh B BHIAE JIO-
THYECKOTO BBIPAXKEHHA — BBIPAXKEHHA, COAEPIKAIIero JoTHYeCKHe
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Noruvyeckune onepauvin 1M NoOrMM4eckKme BbipaXeHwns

nepeMeHHbBIE, JIOTHUYeCKHe 3HAYeHHA, 3HAKH JOTHYECKHX ONepamuil H
cKODKH.

Jlorvyeckoe BblpaXeHWe — 3TO 3arnucb COCTABHOIMD BhLICKA3LIBAHWS,
COCTABNEHHAA W3 NOrMY4ECKMX MNEPeMEHHbIX, NOrMYeCcKMx 3HAYEeHWNA,
3HAKOB NOrM4eckux onepauvii n ckobok.

Jlorugyeckne omepamMH B JIOTHYECKOM BBIPAKeHHH BBINOJHAWTCH
B CJEAVIONIEH O4YepegHOCTH: MHEEPCHA, KOHBHHKIHA, AH3bBHHKIINA.
HamerHuTE MOpAAOK BBINMOJMHEHHA OIepandil MOMKHO ¢ MOMOINBIO pac-
CTAHOBKM CKODOK.

Jlornyeckne onepaumm NpW BbINONHEHWMW WMEIDT Chnenylwmin nNpuo-
pUuTET. MHBEPCWA, KOHBHOHKUWMA, OAW3BHOHKLMA.

Jlna BeIMMCJIEHWA 3HAYeHHUA JOTHYECKOro BRIpAXKeHHA HeoOXoauMo:
1) BEIYHCINTD 3HAUYEHWA BBIPDAKEHMH B cKoOKax (mpM HaAIWYHUH CKO-
GoK);
2} BBEINOJIHATE JIOTHYECHKHEe olepailg B COOTBETCTEHMM C HX MNpHO-
PHUTETOM.
PECEMGTDHM HEKOTOPEIE JIOTHMYECKHEe BhIDAMEHHMHA H BHIYHCJIHM HX
3HAYEeHHA:
DODv1)al=1~1=1;
A-0v1lal)=—(0wv1)=-1=1;
NA+DAO1)=1~1=1;
Ay 1 w1 sl =1vlvwl=1;
) -{0A1l)A-1==0A-1=1~0=0.
Hu ogmHo M3 paccMOTpeHHBIX BEIIIE JIOTHUYECKHX BEIpaskeHHH 1-5
HEe COAep:Kajio JIOrHYeCKHUX MepeMeHHBIX, M03TOMY HMX MOMKHO ObLIO
BBIYHCIANATE C TOMOMIIBI0 TabJaWIl HCTHHHOCTH JOTHYECKHX ONepamHii.
PaccmoTrpuM npuMepsl JIOrMYECKHMX BhIpajKeHHil, COJepraliux
JOTHYECKHE TepeMeHHBIE.
1)Av0=A — HvIeBUH OIEpaH] He MOMEET NOBJIHATLH HA PE3VIIh-
TAT JOTHYECKOTO CJOKeHHdA, KOTOPhIH OyJeT NMOJHOCTBI 3aBHCETH
OoT sHAuYeHwd A:
2) A 0=0 — Tark ®maK OJ{MH W3 omepaHjoR paBeH (), To peayanTar
JOTHYEecCKOro VMHOMKeHHuA Toxe Oyaer pasedn (, He3aBHCHMMO OT
TOTO, HUCMY PaBao Aj

3)Av1=1 — rTak Hak OJMH M3 OlLEPAHI0B pasedH 1, To Joruuec-
Kas cyMma Oyger paBoma 1 mpu mwoboM smatdendm Aj
4)A~1=A — ejuHHUHBLIE oOlepaH) He MOMKeT IOBJIMATL HA

pesyJaLTAT JIOPHYECKOro YMHOMEeHHHA, KOTOPhIH OVAEeT NOJHOCThIO
3aBHCETH OT 3HAUYeHHA A,
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PapencTea 1—4 HasbIRAOT MHAYe IAKOHAMU ONEPAUUL © KOHMCIMAN-
masmie 0 w 1; oHE ORBAIOT TOJE3HBI IIPH OOPESeleHHH HCTHHHOCTH
JIOTHUECKHWX BRICKA3BLIBAHWIA,

IIpumep 2
Onpege Ty HCTHHHOCTL BLICKasniBamusa (X < 183) H HE (X <= 2)
upu X = 0.
Brauane onpegenmM MCTHHHOCTH ITPOCTHIX BhICKA3BIBAHWM:
{0 <= 13— HCTHHHOE BBICKASBIBAHMWE!
() <22 — HCTHHHOE BLICKA3LIBAHHE,
3anmimeM JOTrHvYecKoe BhIpajieHHe, COOTBeTCTBYIOINEe HCXOAHOMY
BBICKA3BIBAHNIO, W BBIYMCIUM €ro 3HaueHHe:
1Aa=1=1A0=10.
IIpumep 3
Onpemenm, IpH KaKHX TeJbIX B3HaueHHAX X BRICKa3bIBaHHe
(X < 13) H HE (X < 2) dyaer HCTHHHBIM.
Jlna aToro, B mepByI0 ovYepenb, M30aBHMCA OT OTPHILAHHA: BMECTO
HE (X < 2) zanumem (X == 2).
ITepe#inem ot zanmwew (X << [I3) H (X == 2) g npurartol B wma-
TeMATHKE 3alllCH CHCTEMbl HEpPABEHCTB:

X<13,
X>=2.

H3obpasum pemnrenme 3TOH CHCTEMbl HePABEHCTB Ipa(pHuecKH:

|
. 5 -
2 13 x

Pemenunem cucreMbl HEpaBeHCTB ABJIAETCH MHOMKECTBO M3 CJeLy-
IOIUX ogMHHAgumaTu umcen {2, 3, 4, 5, 6, 7, 8 9, 10, 11, 12};
MHUHMMAJBHBIM M3 HHX ABJAferTcA 2, MakcuMalbHbIM — 12.

Ilpu Beex HepeunciieHHbIX sHAYeHHAX X HMCXOIHOE BbICKARbIBAHME
Ovier MCTHHHBIM.

2.2.5. PeweHne nornyecKkux zanad
nyTémM nNpecdpa3zoBaHMA NIOMMHYECKUX BbIPpaXeHWi

Sa,u;aqn. B KOTOPLIX TDEE}"ETCH onpelfeJJHTE HCTHHHOCTE HJIH JIOH-
HOCTE HEKOTODBIX BBICKA3BIBAHMH, MPHHATO HA3BIBATH JIOTHYECKHMH.
C}"HJ.ECTB}?ET pPa3HEIe croco0bl pemieHHA JOr'HYecKHX 3ajlad, B TOM
YHCJIe OYTEM OpeobpasoBaHHUA JOTHYECKHUX BbIPAXKEeHWH.
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Jlornyeckue onepauvn U NOrMM4YecKue BblipaxXeHWs

Jlna normdgecKnx OHEFHI[Hi:I CIIpapeJJIHBEl MHOTHE 3AaKO0HEI, aHA-

JIOTHYHBIE 3aKOHAM Ja# apumdpMerHuyecKHX onepauuﬁ:

MartemaTn4yeckas
KOH [ %] THUK
3ako ApudmeTnka S aleca
[MepemecTuTememeil | g+ b=h+a avh=~bFvu
ab=bh-+n arb=50hra

fa+8)+tc=a+{b+e) | (avB)ve=avi{bve)
{a-b)-c=a-(b-¢) (arb)rec=ar{bnrc)

CodeTaTeNLILIHE

Pacnpenenm Te TbHBIH | arbtel—act+a'h |lasbvel—arevanrh

Ilokasiem, KaK 9TH 3aKOHBEI MOTIYT OBITHP HMCHOJB30BAHBI IpH pe-
IIIeHHH JOrHvdeCcKHX 3ajad.

3anaua

B copepHOBaHHAX N0 IHMHACTHKe y4dacTByioT Anna, Bana, Cuma
n Jlama. Bonensmimkn BBICKA3AAHM MPEANONOMKEHNUA O BO3ZMOMHBIX
nobeguTeNAX:

1) Cuma OGyaer mepsoii, Bana — BTopoii;
2) Cuma Oyzmer BTopoi, [lama — TpeTbei;
3) Anna bypmer sropoit, Jlamma — uerBépToOii.

I[lo oxoHYaHMH COPEBHOBAHMH OKAa3A7T0Ch, YTO B KaKAOM WH3
NpeAnoJIOMKeHHH TOJBKO OJHO U3 BBICKA3LIBAHMI HMCTHUHHO, JApPyroe —
noxnao. Kakoe MecTo Ha COpPeBHOBAHHAX 3aHANA KayKJad H3 AeBVIIEK,
ecJM Bce OHM OKA3AJIMCh HA PasHBIX MecTax?

Pewenue

PaccmoTpuM TpocThEIe BBICKA3BLIBAHMA:
C, = «Cuma 3aHANA NEPEOE MECMO»;
By, = «Baaad 3dHAAG BMOPOE MECTLO» ;
C, = «Cuma 3aHARG 8MOPOC MECMO»;
Hq = «Tawa sanara mpembe mMecmo»
A, = «Aaaa 3aHAAG B8HLOPOC MECIO»;
Hy = «Jawa 3ananra 1emeepmoe mecmoy.

-

Taxk Kak B KayKJIOM H3 TpeX NPeANoJIOKeHHH OJAHO M3 BBICKA-
3LIBAHWIT MCTHHHO, a JApPyroe JIOMKHO, TO MOMHO 3aKJIOYNTE CcJeny-
onee;

1} CI+E2= ].., CIBZ=U"

2) Co+ ldy=1, Cyr [I3=0;

3) A,+ 4, =1, A, - 4, = 0.
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Jloru1aeckoe MNMpoH3BeJeHHe MHNCTHHHEBEIX BLICKA3LIB aHui ﬁ}TlIET
HCTHHHBIM:

(C,+ By (Ca+ d;) (A + g =1.

Ha ocroBanum pacnpefeJuTelbHOTO 3aK0Ha mnpeodpasyeM JEBVIO
HacTbk aTOTO BBEIDpa)XeHHHA.

(Cy"Co+ Gy~ d3t By-Cyt By ) (A + ) = 1.

Bricrasmpanue C;-C, ozHadaer, uTto CHma 3aHdAIa W TIepBoe,
H ETOpPOE MECTO. UGI".]'IH.L‘H{J VCIIOBHK) SaJAY9H, 3T0 BBICKASBIBAHMC JIOX-
Ho. JlosHbBIM ABJAeTcA W BbICKasbiBaHHe B, ' C,. YuMTEIBAag 3aKOH
onepanuii ¢ KoHeranroin 0, sanumem:

(Ci- Az +By,-13) - (A + T)=1.

JlanbHelimee mnpeobpasoBaHHe JeBOH YacTH JTOr0 paBeHCTBA
H MCKJHYEeHHEe 3aBe/IoMO JIOMKHBIX BBICKA3LIBAHHMII JAIOT:

Cy Ay Ay +C -y Ay + By Iy- Ay + By - dy- A, = 1.

Cy g4 =1

W3 mocnmeamero pasewcrra ciaexyer, uro Oy =1, J; =1, A; = 1.
JTo osHadaer, uyro CHMa s3aHAIa IIepBoe MecTo, AJjda — BTopoe,
Ilama — Ttperwse. CnegoBaTtenbHo, Bana 3anana 4eTBEPTOE MeCTO.

CAMOE MABHOE

B anrebpe JOrHKH BBICKa3BIBAHHA 0003HAYAT OYKBAMH M HA3BI-
BAIOT JOrudyecKUMH nepeMeHHbIiMH. 0 u 1, obfoszHauawliue 3HAYEHUHA
JOTHYECKHX INepeMeHHBIX, HA3BIBAIOT JOTHUYECKHMH 3HAYeHHAMH.

BHMEHHB BBICKA3BIBAHHA JOTHYECKHMH TIIepeMeHHBIMHW, MOXHO
pacCMaATpHEATE JOTHYECHKHEe CBA3KH HKaK JOI'HYeCKHe OllepallHH Hal
nepeMeHHBIMH.

HHEE[}CHH — JiorH4Yeckad olepalilid, CcTaepdAllad B COOTBeTCTBHE
BBRICKA3RIBAHHUK) HOBOE BEICKA3BIBAHHE, 3HAYEHHWE HKOTOPOTD HOpPOTHEBRO-
[MOJOAHO 3HAYCHHK HCXOOHOTO.

KoabsioHKOHA — Joradeckas onepamnnuAa, CTABAIIAA B COOTBET-
CTBHe JBYVM BhICKA3BIBAHHAM HOBOe BBICKA3BIBAHHWE, HABJIAWINeeCH
HMCTHHHBIM TOrJZa W TOJBKO TOrjga, Korga oba MCXOAHBIX BBICKA3bI-
BAHMA HMCTHHHEI.

,H,HE"I:I‘DHHEHH — JIOTHYHUeCKad oIepanmnuda, CTABAIIAA B COOTBETCT-
BHe JIBYM BBICKA3BIBAHMAM HOBOE BhRICKA3BIBAHHEe, ABJIAIOIeeCHA JIO0H-
HBIM TOTJAAa M TOJBKO Torja, Korza oba HMCXOAHBIX BBLICKA3LIBAHHA
JOHHBIL.
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JlorTHueckoe BBIAEOCHEASC — aT0O J3Aa0HCE COCTABHOTD BLICHAIBIBA-

HHA, COCTABJEHHAA M2 JIOTHYECKHX IIepeMeHHbIX, JOIHUYeCHHMX 3Haue-
HHUI, 3HAKOB JOTHYECKHX OMNepannii u cKoDOK.

Bonpocel v 3apaHua

1.

B cneayiomux cOCTABHBIX BBICKASBLIBAHHMAX BBIJEJIUTE IMPOCTHIE
BhICKA3BIBAHMA, 0003HAUNMB Ka)joe u3 HUX OYKBOM; 3amuiInTe
¢ NoMOombBd OYKB M 3HAKOB JIOTHYECKHX OIepanuii cOoCTABHOE
BhICKa3bIBAHHE,

a) Yuecao 376 wémHoe U MPEXIHUALHOL.

0) Sumolt demu KAMAKNMCL Hd KORBKAX WAL HO JAbINOX.

B) Hoeniit 200 mbi scempewaer na dawe uau Ha Kpacunoli nao-
tad.,

r) Hesepro, wmo Coanue 0s8uiemcea 80Kpys 3eMiau.

1) Seman umeem Qopmy wapa, Komopvill U3 KOCHOCA KANCMCA
200Y0BLM.

e) Ha ypoxe mamemdmuri CMAPWERAACCHUKT OMEBEYAIN HU
BONPOCH, YYUMELA, @ MAKKE RUCATIU CAMOCMOAMEAbHYIO
pafomy.

Ilyere A = «Axe Hpasames yporu smamesmamurxuy, a B = ¢Ane

npasamcea Ypoxu xumuu», BrplpaszuTe cleAyiollHe JOTHUYeCKHe

BhIPpAMEHMA Ha pPasroBOPHOM HA3BIKe:

a) A ~ B; ry A v B; ) A~ B;
6) A ~ B: o) A v B; 3) A v B;
B) A ~ B: e) A v B; u) A ~ B.

HaiiguTe 3HaUYeHNA BBIPAXKeHHH:
a) (L v 1)wv (1w 0);

6) (1 vO)v1)v 1)

B) (0~ 1)~ 1:

ry 1Aa(lal)yal;

1) (1v0)A(lAT)A@©v 1)
e) (1 A1)yv0)A(0w1)
)0 A0) v 0) A (1w 1)

3) (Av1)v(Bv0);

) ((1 ~ Ayv (B ~0)) v 1;

By 1 ~A4 A O,
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INemMeHTsl MaremMaTtu4ecKon NOrMkKn

o 4. Ilvers A = «Ilepsas 6ynwsa umenu — aaacnaay, B = «Hemsépmaa
Dyrea umeruy — cozaacnasy. HalguTe 3HaUgeHNe JOTHUECKOTO
BEIpasKeHNA A v B 14 CIeAVIOUTHX WMEH:
a) EJIEHA;
6) BAJIIUM;
B) AHTOH;
r) ®EIOP.
o 9. Ilyets A = «X < 3», B = «X == 5», lHafifure 3HaUeHHWE JTOTHIE-
CKHOr0 BhRIpAMHeHHNA A A~ B [0iI8 cleavioImuX sHadeHHH uwnceaa X
a) 2;
6) 3;
B) 4;
r) 5;
x) 6.

. Dyers M ={1, 2, 3, 4, 5, 6}, K={1, 3, 5}, P={2, 4, 6, 7, 8.
3anmumuTe B (PUTYPHBIX CKOOKax oOJacTH HWCTHHHOCTH CJeny-
IONIMX BBICKA3BIBATEJNBLHEIX (hopM:

a) (x e M) A (x = P);
B) (x = K) ~(x = P);
B) x e M P;
r) xe K|JP.
0 7. B A3bIKe 3anpoCcoB IOMCKOBOIO cepBepa AafA o003HAYEHHA JIOTH-
yeckon omepaummn MJIM wmcenmoasayerca cumsog ¢|», a ana obo-
sHaveHHA Jorudeckoil onepanmm M — cumpeon «&». B rabanme

NpHUBeIeHbl 3ANPOCHI H KOJIHYECTBO HAMJAEHHBIX MO HUM CTpaHHUIL
HeKOTOpOoro cerMmeHTa CeTH HHTEPHET.

D

3anpoc HaipeHo ctpaHuy (B TeicA4Yax)
Kpelcer | IMHKCE 3700
Kpehces & JIMEKOp 400
IMHKOP 1800

Kakoe roamuectBo crpanul (B ThicAuyax) Oyaer HaiigeHo IIo 3a-
npocy
Kpeiicep ?
o &. OnpeaenviTe HauMeHLITICe Tenoe 9Hcao X, ATd KOTOPOro WCTHH-
HO BbicEkaseiBanue: HE (X < 59) H HE (X — uémnoe).




Cxay

Tabnuubl NCTUHHOCTU NOTNYECKUX BbipaXKeHWIn

9. OnpenenuTe HaHOOILIIee IIeloe YHCIC X, ANA KOTOPOro HCTHH-
HO BheICKasbiBaHue: HE (X >=60) H HE (X — neuémuoe).
10. Anéma, Bopa u I'puma Hamam B 3emie crapMHHBIIT cocya. Pac-

CMATPHBAA VIHBHTEJBHYI) HAXOOKY, KayikJAblH BREICKA3aa Mo ABa
npegnojgoxeHNd.

1) Anéma: «9T0 cocyJ rpedecKHii M HM3roToBJeH B V Beke»s.
2) Bopsa: «3to cocyn puEMEMiicknit n1 uarororned B III Bekes.
3) I'puina: «3ITo cocyn He rpedeckuil m marorosjged B IV Bekes.

YunTens HcTOpMM cKaszan pebATam, YTO KadKIblii M3 HHUX IIpaB
TOJNBKO B OJHOM M3 JABYX npeanonoxeHnil. I'1e m B KaKoMm Beke
H3TOTOBJIEH cocya?

§2.3
Tabnuubl MCTUHHOCTM
NIOrMYecKux BbipaXeHun

Knawueewte cnoea:

* TabauIa MCTHHHOCTH

2.3.1. NocTpoenne Tabnuuy UCTUHHOCTHU
ANA NOrNYecKUX BbIPpaXXeHWn

Bhi y:ke 3HAKOMBI ¢ TAbAMIIAMH HMCTHHHOCTH JIOPHYECKHX orepa-
1uii. B HUX YCTAHOBIEHO COOTBETCTBHE MEXKJAV BCeMH BO3MOMKHBIMH
HabopaM¥M ONEepaHJ0B M pPe3yJbTATAMH BBINOJHEHHMHA COOTBETCTBYIOIIHX
omepani.

Tabnuua MCTUHHOCTW NOTMYECKOrD BbIPAXKEHWA MOKa3bIBAET, Kakue
3HAYEHWA NPUHWUMAET BRIPAKEHWE NPU BCEX HADOPAxX 3HAYEHWIA BXO-
AALWMX B HEr0 NepemMeHHbIX,

Jna moctpoerua TabAMOBI UCTHHHOCTH cJeaverT:

]_] NoOOoCHITATE I — HHCIO IeDEMEHHBIX B BBIDAMCHHH,

2) yCTaHOBHTE MOCIEAOBATEIbHOCTh BBIMOJHEHHA JOTHIECKHX olepa-
Ol ¢ y4éToM CKODOK H NPHOPHUTETOR;

3) mogcYUTATE ODIEEe YHCJAO JOrHYeCKHX OIepamnii B BBIPAYKEHHH;

4) onpeneauTs YHCI0 CcTOJNDIOR B TabaMie: YHCJI0 NepeMeHHBIX +
+ gucJa0 omnepaiui;

id
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IneMeHTbl MatemMaTUu4ecKon NOrvkKu

9) 3aNOJHWUTE IHANKy TaO0aWMIbl, BKJIOYHB B Hee NMepeMeHHbIe W OIle-
pamMM B COOTBETCTBMH € [OCHEN0BATE/JBHOCTHI, YCTAHOBJIEHHO
B II. 2;

6) onpegesuTL YMCIO CTPOK B Tabauie (He cuMTad mankm Tabam-
nmer); m= 2%

7) BelmcaTes HabOpel BXOAHBIX IepeMeHHBIX € VYETOM TOr0, HUTO OHH
MPEICTARNAIOT cOO0OH PAN TMENBIX A-PA3PaHLIX ABOWUHEIX THCET
or 0 po 27 - 1;

8) nmposecTn 3anosHeHWe TabDAMIBI MO cToJADIAM, BBINOJHAHA JOTH-
JyecKHe ONepalud B COOTBETCTBHH € VCTAHOBJEHHOIH mDocleaoBa-
TeJBHOCTBH).

IIpumep 1

IlocTpoum Tabawiny MCTHHHOCTH A JOTHYECKOTO BbipasKeHHA
AvAnB.

B Hém aBe mepeMeHHBIE, JABE ONEpalNy, MPHYEM CcHAYAJA BBITOJ-
HAeTCA KOHBIOHKIHA, a 3arTeM — AU3BIOHKNHNA. Bcero B Tabamue
byaer uerwsipe cronbma:

A | B A~B AvA B

Habopel mepeMeHHBIX — 9TO uenasle umcaa or 0 go 3, mpeacras-
JieHHBIe B JAByXpaspajgdoMm asondHom roze: 00, 01, 10, 11.
3anosHeHHasa TaOMHMIA MCTHHHOCTH HMeeT BHJI:

A B A B AvAaArB
0 0 0 0
0 1 0 0
1 0 0 1
1 1 1 1
0 O6paTuTe BHHMaHHe, 4YTO HocJedHHH cTosbern; (pe3yJaLTAT) COBIIAJ

co cronbonoMm A. B aToM coyuae MOMKIO CKA3ATh, UTO JOTHYECKOE BLI-
pamxedue 4 v A ~ B paBHOCHJIBHO JIOIHYecKOl NepemMeHHOH A.

Tabnauny HMCTHHHOCTH MOKHO NOCTPOHTEH AJA JIOTHYECKOTO BEI-
PaKEHHMTA O .J'IIDﬁbI'_-\'I HHCIOM IIepPeMOHHBIX I, INIABHOE — IIPABH.IL-
HO 3anmucarh Bce 2" xomOmmammi (0 m 1, SBISOMIEXCS 3HAYCHHSIMH
nepeMenHeix. ChenaTs 5TOo MOMKHO Tak: B croabie A8 nocijegHeit

nepemerHoH depeayhTe 0 m 1, ana npeanocnegnein — 00 u 11, 3a-
Tem — 0000 m 1111 u T. ;.
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Tabnuubl UCTUHHOCTU NOMMYECKUX BbipaXeHuin

C momomsio TaOJHIT WCTHHHOCTH MOMKHO [OKa3BIBATE pPas/ind-
Hble CBOHCTBa JOIHMUYECKHX oOllepalldii, HAa3blBAeMble TaKKe 3aKOHAMN
anredpsl JOTHEHN.

IIpumep 2

Jlokamxem pacnpejielMTeNbHbIH 3aKOH [AMH JOMMYECKOI0 CJIOMKEeHUA:

Av(BACQ)y=Av B)a (A v ().

A | B |C BAaC |AvBAO) | AvB | AvC |(AvB)a(dv ()
0 0 0 0 0 0 0 0
6 |0 |1 0 0 0 1 0
g | £ )a 0 0 1 0 0
0 1 1 1 1 1 & 1
1 0 0 0 1 1 1 1
1 |9 ]1 0 1 1 1 1
1 1 0 0 1 1 1 1
1 1 1 1 1 1 1 1

Coenajierme 3HAYeHUH B BhIJIeJIEHHBIX cTOoJOIAaxX, COOTBETCTBY-
HIIHX JOTHYeCKHM BRIpAHEeHHAM B JIeBOM W TIPABOH YACTHAX paBeH-
CTBa, MJOKA3BIEAeT CIpPABeJIHBOCTE pPaclpeleJIHTeJIEHOI'O 3aKOoHa IJIdA
JJOTHYECKOTO CIOMEeHHHA.

2.3.2. Ucnonb3oBaHue 1abnuu, MCTUHHOCTM
ANg pelweHusa NoruYyeckux 3apad

Bol yike 3HaeTe, 4TO peliaTh JIOTMUYECKHe 3ajJadyd MOMHO, COCTaB-
NAA, VOPOIIaa W AHAIH3HDPYA JOTHYeCKHe BEIpakeHma. PaccMoTpmM
elé oJuH crocol pelieHHMA JOrMYeCKHX 3ajad — ¢ MOMOILI0 TabamIL
HCTHHHOCTH.

3agaga

Kona, Baca u Cepémxa roctumam jgerom v 0adbymixm. OpHaxkIb
OAHH M3 MaJbUYHMKOB HedadAHHO pasbun nobumyn 06a0ymIKuMHY Basy.
Ha Bonpoc, KTo pasbun Basy, OHM JaJIH TAKHE OTBETHI:

Cepe:xa: 1) a1 me pasabupan; 2) Baca ne pasGuean.

Bacsa: 3) Cepé:xa ne pasdbusan; 4) saszy paszbun Kons.

Kona: 5) a me pasbmean; 6) Basy pasbun Cepé:xa.

al100.tida.ws




CxayaH c material100,tilda.ws

IAnemMeHTbl MaremMaTu4eckom norukun

Babymka 3Hamnma, 4To OAMH H3 eé BHYKOB, HA30BEM ero IpaBJH-
BbIM, 0Da pasa ckasaJ NpPaBAy; BTOpPOM, HABOBEM ero myrHukom, oba
pasa CcKasajJ HempaBay; TPeTHH, Ha30BEM ero XHTPeIoM, OXHMH pa3s
CKaszaJ npasay, a Apyroi pas — Hempasay.

HaszoBuTe mMeHa mpaBAWBOr0, MIYTHHKA M XHTpemna. Kto u3 BHY-
KOB pa3bun Basy?

Peuwienue

Ilyere K = «Koaa pasdun easy», B = «Baca pazbur easy»,
C = «Cepénca pazdur esasys. Ina pemmeHHA 3agadl MOMKIO COCTA-
BHTE TAOJHILY MCTHHHOCTH, B KOTOPOH NpeACTaBHThL BCe BO3MOKHEIE
BAPHMAHTHI 3HAYEHMI BBICKA3BIBAHMN Kasxjoro maigsumka. Ho tak
Kak Basa pasbuTa OZHHUM BHYKOM, TO AOCTaTodHO (pparMeHTa Tab-
JUIBI MCTHHHOCTH, cojfep:kaniero Habopbl sHAYEHHUIT IEepeMeHHbIX:

001, 010, 100.
YTeepEaeHNA YreepiaeHns YTBepmaenns
K | B C Cepémxn Bacn Koan
C B 0 K K C
0 0 1 0 1 0 0 1 1
0 0 1 0 1 0 1 0
1 0 0 1 1 1 ! 0 0

Hexona ma Toro, uro 3HaeT 0 BHYKax Oabyimka, cieayer HCKATh B
Tabauie CTPOKY, COAep:Kallyio B KakoM-aubo mopajake Tpu KoMOMHAa-
uun saadennii: 00 (cmosBa mytHHKa), 11 (caoBa mpaBgMBOTO BHYKA),
01 mam 10 (cnoea xurTpena). Takasa cTpoka BRIAeJieHa 3HPHOH paM-
ko, CornmacHo ato# crpoke, Basy pasoun Cepésxa, oH Ke oKasajcs
xurpenom. IIyramkom okasanca Baca. Mma npaBauBOro BHYKa —
Kons.

CAMOE MABHOE

T&ﬁJIH]:LB. HCTHHHOCTH JOT'HYeCHKOT'O BRIpAMEHHNA IIOoKa3bklBaeT, HKa-
KHEe 3HAYEHWA TPHHUMAET JOTHYecKoe BhIpayKeHWe NpHM Beex Habopax
3HAUYeHUu BXOAAIIIHX B Hero lnepeMeHHEIX.

T&ﬁﬂl’fﬂ}' HCTHHHOCTH MOMHO TOCTPDOHTE MAJOA JO'HYeCKOT'Q BEI-
PAKEHHA € JJHOBIM YHCIOM I[MepEMEHHBIX 1) TAaKasa Tabirmma Oyaer

cojiep:kaThk 2" CTPOK.
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Tabnuubl NCTUHHOCTU NOMMYECKUX BbIpaXXeHWin

Bonpocsl u 3agaHus @

1. IlocTpoiiTe TabaHObEl MCTHHHOCTH AN CJHAEAVIOIIHX JIOTHYECKHX
BhIpazkeHui:

a) Br(Av By

6) A A (B v B);

B) Ba(AvBvC(C)
T) A ABvC.

2. C momompio TabAWI[, HCTHHHOCTH QOKaKHTe CIIpaBelJIHBOCTE
CHeVIOIINX TOMIOeCTB:

a) AvB=A,B:
6) AAB=AvB.

3. CROJMBKO CTPOK cojiep:HAaT TADJMIBI MCTHHHOCTH JJIA CJIeJIVIOININX
BeIpaxkeHui? Jlna wxkaxkux nHaOOpPOB 3HaAUYeHHMH NepPeMeHHBIX OJTH
BhIPAMKEeHNA MCTHUHHBI?

a) A~ B aC;
6) ArBaC a D
B) Av Bv(C;
M AvBvCwvD,

OTrBeTbTe Ha BOIIpOCEI, He HpHﬁ'EI‘EH K 3amoJHeHHI0 Tabuanil
HCTHHHOCTH.

4. B mxonsHOH oJHMOHaAe mo HHDOPMATHKE IPHHAIH ydacTHe
TpH yuednura 8 wxaacca: Anexcanap, Heam u Mapusa. Ilepen
OMHMIHAA0H HX JAPY3bA BEICKA3ZATH TPH TPEANIONIOAKEHHA.

1) Anexcanap cMOMKeT NPOHTH HA TOpPoOJACKON TYP OJMMIIHMAALI,
nan MBaH He cMOKeT NPOHTH HA TOPOACKOH TYP OJHMIIHAIEL.

2) Upan cMo:xeT NpoHTH HA IOPOACKOH TYP OJHMIIHAJLIL.
3) Hesepuo, uro Mapua w AnekcaHAp CMOTyT NPOHTH Ha TO-
POACKOH TVP OJHUMIIHAIEL.

Kro n3 pebar nmpomen Ha TOPOACKOW 2Tan OJMMIIHAMLI, €CJIH
BCE NPeANOJIOMEeHHS OKAa3aJMCh MCTHHHBIMHM BhICKA3bLIBAHMAMMKT
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INemMeHTbl MaremMaTtu4ecKon NOrMkKum

§ 2.4
Jlornyeckue 3nemMeHTbl

Knwuesebte cnoea:

* JIOTUYECKHIl 3JIeMeHT * NHUIBHOHKTOP
* WHBEPTOp * pudpoBaa cxema
* HOH'BHOHKTOP

2.4.1. Jlornyeckune 3NemMeHTbl

Anrebpa NOrMKm — pasfes MATEMATUKH, MIPAKIIHI BaXHVIO
POk B KOHCTPYHMPOBAHMH aBTOMATHYECKHX VCTPOICTB, paspaboTke
ANMAPATHBIX M MPOrpaMMHBIX CpeACTE MH(OPMAIMOHHBIX M KOMMY-
HHKAIMOHHBIX TEXHOJOTHI.

Bri y:xe 3nHaere, uro gawobas mHpopmanmus moxkerT OBITE npea-
cTaBiIeHa B AHCKpPeTHoH (opmMe — B BHAe (pMKCHpoBaHHOTO Habopa
oTAeNBHBIX 3HaveHHil. YcTpoicTBa, KoTopkle o6pabaTblBaT Takue
3HAYEHWA (CHTHAJBI), HA3BIBAOTCA AWMCKDPETHBIMH. J[MCKpeTHBIH mpe-
obpasoBaTenb, KOTOPEIH BBEIJAET nocje o00paboTKHM JABOHYHBLIX CHIHAJIOB
3HAYEeHHWE OJHOH W3 JOTMYecKHMX ONepanui, HasbIBAeTCH JOTHYECKHM
3JIEMEeHTOM.

0 Noruueckuii snemeHT — yCTPOICTBO, KOTOPOoe obpabarkiBaeT OBO-
MHYHBIE OaHHbIE 11 Bhl,[l,aéT nocne 1Mx DﬁpaﬁDTKH JHaHEeHKe D,EI,HDFI 13
NOrUHecKux onepaumii.

PaceMoTpuM JOTHYeCKHe 3JJEMeHTHI, PeaJH3VIOUIHe HWHBepCHIO,
JIOTHYEeCKOe YMHOMKeHHe U JIOTHYecKoe CJoKeHHe.

Jlormuecknii anemenT HE (mmBepTOp) peanmsyer omepamumo OTpH-
naauAa. Ecanm nma Bxopge saxemenTta Oyaer 0, To Ha BEIXOme Ovger 1,
1 Haobopor. Cxema m TabmHIila MCTHHHOCTH WHBEPTOPA NpPeACTABJIEHBI

Ha puc. 2.3.
A | A | F
I 0 1
1 0

Puc. 2.3. Huseprop




Cxay

Jlorn4yeckme anemeHThbl

Jlormuecknii snemedT M (KOHBIOHKTOP) peann3yeT oNepamuio
JIOTHYECKOT0 YMHOMeHMA. EAMHHIA HA BRIXOJE STOr0 3JIeMeHTa Io-
ABUTCA TOJBKO TOT[Aa, KOrja HA BcexX BXogax Oyayr egmEHIBI. Cxema
1 TabaMIa MCTHHHOCTH KOHBIOHKTOpAa NpeacTaBleHbl Ha puc. 2.4.

Al & A| B | F
B__ o |0 |oO
o | % |0
1 | W | e
L | % | 2

Puc. 2.4. KouswHKTOD

JJoruuecknit anement HWJIHM (amasroHKTOP) peanuayer onepaiuio
JOTHYEeCKoro caoxkeHnda. Ecam xora ObI Ha ogHOM BXojae OyaeT egHHH-
11a, TO HA BBIXOJe ajeMeHTA Tak:xe Oyaer eauHmua. Cxema m rabauna
HCTHHHOCTH AH3BIOHKTOPA IpPeJACTABIeHBI Ha pHc. 2.5.

i

s

= =g | |

= ||~ |o |t
== |™

Puc. 2.5. [IH3L0OHKTOD

KomueioTepabie ycrpoiicTBa (mudpoBble MHKDPOCXEMBI), TPOH3BO-
AALMe onepanuy HaJ ABOMYHBIMHM AaHHBIMH, W AYeiiKHM, XpaHANHe
JAAHHBIE, COCTOAT M3 MHOKECTBaA JIOTHYECKHWX JJIeMeHTOB.

2.4.2. AHanm3 M cuHTe3 UMPpPOBLIX CXem

Hmbponaﬂ cXxemMa — 39TO cCcXeMa, COCTOAIIlAA M3 HeCKOJABKHX
JOTHYECKHX 2JIeMeHTOB.

Ilpumep 1

IlpoananuanpyeMm nu()poBYIO0 CXEeMy, T. €. BBIACHMM, KaAKOH CHI-
Haa Oyjaer HA BbiXojge F LPH KAaAI0M BOSMOMHOM HaDOpe CHIHANOB
A 1 B 1ma Bxojgax.

al100.tida. ws
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INemMeHTbl MaremMaTtu4ecKon NOrMkKum

&
A F
B
P {
Vi Bee BosmommHEBIE HOMOMHAUMH CHrHaI0B A B B Ha BXOZAX

BHeceM B Tabauny nctuHHOCTH. llpociaeamm nmpeobpasoBanme KamkaoH
napbkl CHTHAJOB NPH NPOXOMIAEHUM HMX 4Yepe3 JIOMHYecKHe 3JIeMeHTEHI
W BAMWUINEeM MOJYYeHHBIH pPesyabTaT B Tabnumy. SamoJgHeHHads Tadam-
& MCTHHHOCTH IOJHOCThIO ONHMCHLIBAET PACCMATPHBAEMYIO IU(DPOBYIO

cxeMmy.
&

A 0011 0010 F ool I

1010 0 0 0

0 1 0

1 0 1

Bo101|
_— 1 1 | o

CocTaBHM JIOTHYECKOEe BEIpajKeHHe, COOTBETCTEBYIOIIee paccMaTpH-
Baemoit cxeme. [locomegHuil JorudyecKmili 2JIeMEeHT B paccMaTpPHBAeMO
cxeMe — KOHBIHETOP. B Hero mocTynawT CHIHAJMBL OT BXoja A H
or uHBepTOpa. B cBOW ouepenb, B MHBEPTOP MMOCTYIIAET CHUTHAJ OT
pxona B. Taxum obpasom: F = A & B.

IIpumep 2
ITocTponm mHGPOBYID CcXeMy AJA JOTHYECKOTO BBIPpAKEeHWA
(Av B) & (A v B).
/ B nmormyeckoM BEIpakeHMH NPHCYTCTEYIOT [ABe ONepalny HHBEp-
CHH, JIBE ONMEpPalyy JU3BIHKIHMN H OJHA ONepalMds KOHBIOHKIIMH,
IIna coorBercTByIOIed HIH(POBOH cxeMBI HaM nDoTpedyIOTCA JOTH-
YecKHe SJeMeHThl: JiBa WHBEpPTOopa, /JABa JAU3BIOHKTOPA, OAHH KOHB-

HHETOPD. HOIJFI,I[DK BEIIIOJTHEHHA JOI'HYECKHX Gﬂﬁpﬂﬂﬁﬁ onpeneyfaeT
nopaAgoOr CoeJHUHEeHHA JOrHYeCKHX 2JIeMeHTOB.
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Jlorn4eckne anemMmeHTsl

LUundposbie MUKpOCXeMbl O4eHb CNOXHbl. BOT Tak, Hanpumep, BbIrma-

5 Ji
nil

A
0
0

-

-

o | = |2 |

D (S| e | My

AWUT BNEKTPOHHAA CxXema 04HOPazpaaHoOro Cymmaropa, BbiNONHAKLWEe-

ro chnoxedHve mnaguwunx pa3psagos OAByx ABOWMHYHBIX YWcen,

&

P

:

-

Tabnuua WCTUHHOCTKM 3TOr0 YCTPOWCTBA UMeeT Bua

A B P
0 0 0
0 1 0
1 0 0
1 1 1

PaboTty aTtoro ycTponcTBa MOXHO ONWCaTbL NOrMYECKUMW BbipaXXeHwu-

AMA.

S=(Awv B)& (A & B);
P=A& B.
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InNemMeHTbl MareMaTu4eckon noruKkn

Ilpn paspaborke nHQPOBEIX cxXeM HX paboTy NMepBOHAYANBHO OIIH-
CBIBAKOT € IOMOIILI TAGJHMI, MCTHMHHOCTH, VKA3BIBAS 3HAYEHHS BBLIXOJ-
HBIX CHTHAJOB, KOTOpPBIE AOJKHBI MOJAYYATBCA NMPH pasHbeIX Habopax
BXOJHBIX CHIHAJOE. 3aTeM, II0 OOpeleléHHBIM IpPaBHJaM, 3allHCBIBAIOT
JIOTHYECKOEe BhIpajikeHHe, COOTBETCTBYIOIIES MOJYYeHHOH Tabiuile MCTHH-
HocTH. IlonyueHHoe NOrmyecKoe BhIpAKEHHME NBITAIOTCH YIPOCTHTL H
TOJBKO IIOCJE 3TOTO HA €r0 OCHOBE CTPOAT HH(POBYIO CXeMy.

CAMOE INMABHOE

Jlormyecknii ajneMeHT — VCTpPOHCTBO, KoTopoe obpabaTbiBaeT IBO-
WYHBIE JaHHBIE W BBJAET mocjae uxX obpaboTKH 3HadYeHWe OJAHOH H3
JIOTHYECKUX ONepaiiuii.

Jlormuecknii anemeHT HE (MmHBepTOp) peanmnayer omepanHi OTpH-
nanua. Ecanm na Bxone anementa Oyager 0, To Ha Beixome Oyger 1,
H HaobopoT.

Jlormueckuint sanemedtT U (KoHBHOHKTOP) peanuayer onepamni Jo-
r’MYecKOoro YyMHOXKeHHA. E,I[HHH’.IIE. Ha BBEIXOIe 3TOo ajieMeHTa IMOABHT-
A TOJBKO TOT/A, KOTJa Ha BCeX BXOAax OVAVT eauHHIbI.

Jlormuecknit anement WJIM (nu3woHKTOpP) pealnsyer onepammio
JOoruYecKoro caoskennd. Ecawm xora ObI Ha ogHOM BXOoje OyaeTr ean-
HHIIA, TO HA BLIXOJE 2JIeMeHTa Tak:ke OyaeT egHHHILA.

KomneoTepHsle ycrpoiicTBa (U poBEIe MHKPOCXeMBI), ITPOH3BO-
AAUIMe onepanny Haj ABOMYHBIMM JaHHBIMHM, M AYeilKH, XpaHdliHe
MaHHBIE, COCTOAT W3 MHOKECTBA JOTHYECKHX 3JeMeHTOB.

Bonpocs! n 3agaHuna

1. Kakne cureaiasl OyAYyT Ha BeIXOJe UIH(MpPOBOH cXeMbl IpPH BCex
BOBMOMHBIX Habopax curaamoB Ha Bxomax? CocraBbrTe TabamMIy
paboTel cxembl. KaKHM JIOrHYeCKHM BhIpadeHHMEM OIHCLIBAETCSH

cxema?
a) )
A &
A { —l 1 F O— _F
B_| | 1
B
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Jlorn4yeckme anemeHThbl

2. Kakue cursamsl OyayT Ha BeIXomax F| m F, cxemnr, ecnid Ha eé
Bxompl A, B u ( mogaHBl CASIVIOOINE CHIHAIBI?

ay A=0, B=0, C=1;
0y A=0, B=1, C=1;
B A=1, B=0, C=0;
n A=1, B=1, C=1.
&
B
&
1 T
£ O—

3. IlocTpoiiTe mM(ppPoOBBIe CXeMBI 0 CJHEAVIONIHM JIOTHYeCKHM BEI-
pasKeHnAM:

a) A v B;
6) A ~ B.

BriicHuTEe, KaKWe CHTHAJBI OVAYT Ha BBIXOJAE KamA0u H(pO-
BOH CXeMBl NpPH BceX BO3MOMKHBIX Habopax CHIH&J0B Ha BXO-
mnax. CocraBbTe Tabaunel, onuceiBamwigue pabory cxem. CpaBamu-
Te MOJYYHBIIHecH TadJaHIbI.
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TecToBbIEe 3apaHUa ONA CAMOKOHTpPONS

L.

Kakoe npeanoxenne HE sBnsercs BoickasniBanuem?
a) Hurawaa npudund HE UIBUHACT HEGEMAUGOCHLH.
D) ObgsamenstHo CMAHL OMAULHUKOM.

E} Jdosukie — Hilfkd 0 2 ISOQK0ORdXY I q)np.ua-x HEAGEHECH 120
ML CHULA.

ry 1011,=1-22+0-22+1-21+1 29

. Kaxoe BbicKasbiBaHME ABJAETCA JOKHBIM?

a) Sraxom v odosHavgemes JAozudeckas onepayus HIAH,

0) Jozuveckyo onepayuio HJIH mawxyce nasbieaom J0zUudecKum
CAOMCCHUEM.,

H) Hu&‘ﬁ}ﬂﬂﬁfi{,ﬁfﬂ HAadIeiadiom A0sUYcCKUM CAONCCHUCM.
r) SHAKOM v 0003HAYACICA A02UYCCKAA onepauidil KOHBRAUR,

Jlna Kakoro W3 YEaszaHHBIX 3HAUYeHWH unciga X WCTWHHO BEICKAa-
spiBaHue ((X <8)v (X =3))r((X=2)v (X <=1))?

a) 1

o) 2

B) 3

r) 4

HnA Kakoro CHMBOJBHOTO BBIPDAYKEHHWA BEPHO BBICKa3bIBAHHE:
«HE (Ilepsan ©Oyrea cozaacrnan) H HE (Bmopas 0Oyxéa
2racnad )»?

a) abcde

6) bcade

B) babas

r) cabab

. CHOIBKO BCETO IENLIX 3HAYEHHWH X, IIA KOTOPBIX HCTHHHO CJIEe-

IvIollee Bhickaswvipanue: HE (X = 5) H HE (X = 9)?
a) 3
6) 4
B) O
r) 8
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6.

B aA3BpIiKe 3ampoCcoOB TMOHCKOBOTO cepBepa AnA obo3HaYeHHA JIOTH-
yeckoit onepauun WJIM ucnonssyercs cumsosn «|», a anas obo-
sHaAYeHWA Jormdeckoil omepammu M — cumBon «&». B rTabamnme
NpHBEIEeHbl 3alpochkl M KOJHMYECTBO HAWJEHHBIX II0 HUM CTPaHMIL
HeKoToporo cermenTa cetn MuTeprer.

3anpoc | HailpeHo ctpaHwy (B Thica4ax)
Kpeicep | 4700
IHHHKGP. 2800
Kpsficep & THMEKOR 1200

Karkoe xomudecTBo cTpaHul (B TeicA4Yax) Oyaer HalgeHO IO
ganpocy
xpefdcep | mmaxop 7
a) 7500
o) 6300
B) 5900
r) 4000

Ha mnepekpécTke NpoM30LLIO0 JOPOHO-TPAHCIOPTHOE IIPOHC-
MecTERHEe, B KOTOPOM VYacTBOBATW amrTobye (A4), rpysorwr (1),
Jerkosoil apromobuae (M) m mapwpyraoe taxcu (M), Ceugere-
AW TPOWCIIECTBHA JATW CcJeAyIoline mnokasaHusAa. [lepBwril cBH-
JeTeJb CUMTAJ, YTO NepPBBIM Ha MNepeKpecToK Beiexas aBTobyc,
4 MapmipyTHoe Taxkcw Owiiao BTOphIM. Jlpyroi cemaerens moja-
rajg, €UTO NOOCJAeJHMM HA NepeKpecTOK BhIEXaJ JIerKOBOH aBTO-
MODHJIB, @ BTOPLIM OBl rpy3oBHK. Tperuil cBHAeTENbL YBEpHJ,
uyTo apTodfyc BhIEXaJ HA NEepPeKpécToK BTOPLIM, a CcJaeJoM 3a
HUM — Jerkopoi astomobmas. B pesyabrare okasaigoch, 4YTO
KayKABIH W3 CcBHAeTeJei OB HIpaB TOJABKO B OJZHOM M3 CBO-
X vyTeBep:kaeHunil. B kKakom mnopsjke BbIeXaaM MAIIMHBI HAa
nepexpécTrok? B BapuaHTax OTBeTOB IepedyHCcJeHBI noapaAn Oes
npobesos mnepebie OVKBLI HA3ZBAHWN TpPaHCHOPTHBIX CPEJCTB
B NOpAAKEe WX BbIe3Ja HA NePeKpPecTok:

8) AMJIT
6) AIVIM
B) I'TMA
ry MJITA

al100.tida.ws
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TecToBble 3agaHuUa ANs CaMOKOHTPONA

8. KakomMy J0ormyecKoMy BBIPAYKEHHID COOTBETCTBYET CJAeAVIOIIas
Tabauia McTHHHOCTHT

A B F
0 0 1
0 1 1
1 0 1
1 1 0
a) A~ B 6) A v B B) A A B r) AnB

9. llna ckonsKUX HaAOOPOB 3HAUYEHHH NepeMeHHBIX JIOMKHO BHIpa)ke-
HHe A ~ B~ C » D?

a) 1 6) 4 B) 15 r) 16

10. Pasbupaerca peno Jlxoma, Bpayma n Cwmmra. HapsecTHo, uTO
OAMH W3 HUX Hamen m yrama kiaaa. Ha cremcrBum Kamabsiil u3
Noj03peBaeMbIX cjelaj JABa 3adBJIeHHUA.

Cwvur: <51 me menan storo. Bpaye caenan ato».
J:xoH: «Bpays He BHHOBeH. CMHT czenas aTos.
Bpayu: «fl se penan storo. Jl;xon He genan atoros.

Cyx ycTaHOBHJ, YTO OAMH H3 HHX ABAXKABI COJITAJ, APYTOi ABaX-
OBl CKAasaJ Npasay, TPeTHIl OJMH pa3 coJiraJi, OJJMH pas cKasal
npaBay. KTo m3 mopospeBaeMBIX HOJKeH ObITh ompaBjgaH?

a) Cmur B) I:xom u CMmur

0) :xxom n bpayn r) Bpaya u Cmur

11. Kakoe sormueckoe BeipaskeHHe COOTBETCTBVET cleayiolleil cxeme?

a) A & B
4 ¢ & 6) A v B
B) A &B
r) A&B

Nt
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Frmaea 3
OCHOBbI AJITOPUTMUNIALLIAN

§ 3.1
ANroputMmbl U UCNOJIHUTENN

Kniouesvie carosa:

* ajropuT™M * HMCIIOJHUTEb
* CBOMCTBa aJropuTMa * XapaKTepHCTHKH MCIOJHHTENA
v ITHCKPETHOCTD v KpYD pelIaeMbIX 3a71a4
v MOHATHOCTDL v cpema
v onpenenréHEHOCTD v pe:rum pabdoThl
v pe3yIrTaTHBHOCTE v cucTeMa KoOMam
v MACCOBOCTE * (POpMAIBHOE HCIOIHEHUe AJITOPHTMA

3.1.1. NouaTue anropuTma

Kakablii 4eloBeK B NOBCeJHEeBHOH ;KHM3HH, B yuébe MM Ha pa-
foTe pemaeT OrpoMHOE KOJHWYECTBO 3ajlad CaAaMOil pasHOM CJ0KHO-
cti. CnosHble 3agavun TpeOyIOT AJHTEJBHBEIX PpasMBIIIJeHHI A10dA
HAXOKAEHUA pelleHndA; NpPOoCThie M NPUBLIYHBIE 3ajadd 4YelOBeK
pemaeTr, He 3aJAyMBIBafch, aBToMarTH4dYeckHn. B OompmmHCTBe cayda-
eB pelleHre Kamaol 3ajaus MOM¥HO pas3buTs HA NpPOCThIE 3TAMBI
(maru). IIna MmHOrEX Takux 3agad (ycTaHOBKa HporpaMMHOTO obec-
nededus, cbopka mkada, cozmaHue caiiTa, SKCIJIVATAILMA TeXHHUe-
CKOTO YCTpOHCTBA, NOKynkKa asHabmmera ueped HaTepHeT M T. 1.)
y:xe paapafoTaHbl M NpeAJiaralOTCHd I[MOIIATOBBIE MHCTPYKIIMHM, IIpPH
IIOCJIeJOBATEIBHOM BBINOJHEHHH KOTODPBIX MOMHO NPHHTH K Keja-
eMOMY peayJbTaTy.

IMIpumep 1

Pemenne szagaum «3apericTPHpPOBaTL aKKaAyHT B VK» MOMKHO ocy-
IecCTBUTH 3a IIEeCTh IATOB:
1. 3aiitiy Ha caiit vk.com.
2. Hasxxare Ha HHOLUEY 3aperucrpupoBaTbCH.

al100.tida.ws
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OCHOBbI anropuTMmU3aLmm

3. Beectn HOMmep TenedoHa.

4. IlogTBepauTes BXOA (BBEeCTH B OKHO BBOJa Kox u3a CMC).

5. Beecrn mupopMmannio o cebe (umsA, damMuaug, AaTa podAeHHd,
noJ).

6. IloagTBepANTEL BBOA JAAHHBIX.

IIpumep 2

Jransl pemeHHA 3agadd «HapucoBaTh Becésoro €:muKas ImIpej-
craBiaeHbl rpauueckn:

a4

IIpumep 3

3anava <llatiTim wanbonwmmi odnmit menwrens (IMMOJT) nryx TennIx
YyHced» MOMeT ObITh pelleHa Tak:
Vi 1. Pa3no:xuTe mepBOe YHCIO0 HA TPOCTHIE MHOMKHTEJH.
2. Pa3ouTE BTOpPOE YHCJI0 HA IIPOCTHIE MHOMHTEH.
3. Beinucare Bce NpocThle MHOMHTENH, o0uIMe AJMA ABYX 4YHCe.
4. Borupcante HOJl nyrém nepemHo:xeHMa OOLIMX MNPOCTBIX MHO-
FKHATeJIeH.

Ipumep 4
Camoe mpoctoe pemeHue zagaun «CopTHpoBKa Mycopas MOMKET

OBITH TAKMM:

1. Oprannueckue OTXOAbI (YACTHIIBI I[HIHA, PACTEHHHA) MNOMECTHTH
B Dak ceporo IBera.

2. Heopraunueckme otxoasl (naacTuk, Oymara, KapTOH, CTeKJo,
METAJJ) MOMEeCTHTh B DAK CHHEro I[BeTa.

3. PryTHEIE TrpajgycHHMKH, JIOMHHeCIleHTHEIe JaMnbl, OaTapeHKH
M AKKYMVYJATOPbI CHOMKHUTH OTAENbHO, B HeDOJMBIIVIO KOPODKY.

Perncrpanmsa axkkayHTa, pHcoBaHHMe e:xuKa, Haxommgenme HO]L
H COPTHPOBKA MYyCOpa — HA MNePBBIH B3IJIAJ, COBEPIIeHHO pasHLIe




Cray al100.tida.ws

ANropuTMbl U1 UCNOAHUTENN

npouneccel. Ho v HEX ecTh o0lasa depra: KasKAblii M3 3THX MPOIECCOB
ONMMUCBIBAETCH MOCJAENOBATEILHOCTRI) KPATKNUX VKAa3aHMWM, TOYHOE CJie-
JOBaHHE KOTOPBIM IIO3BOJIAET MOJYIHTL TpeOyvemblii peayawrar. [locie-
JIOBATENBHOCTH VKasaHWii, NpuBeIeHHbIe B npuMepax 1-4, ssaswoTcd
ATOPHTMAMH peIlleHHA COOTBeTCTBYIOINNX 3agad. McmommEmTens aTHX
AJITOPUTMOB — YeJIOBEK.

ANTOPHTM MOMKeT NpeAcTABJAATE cob0M onmHcaHWe HEKOTOPOH IIo-
CAeJOBATENBHOCTH BhIYHCIEHHH (nmpumep 3) MJIM IIArOB HEeMATEeMATH-
yeckoro xapakrepa (mpumepst 1, 2, 4). Ho B mobom caygae mepej
ero paspaboTkoil AOJMKHEI OBITE YETKO OoIpejle/leHbl HAYalbHBLIE YCJIO-
BHA (MCXOAHBIE JAHHBIE) W TO, 4YTO NPEACTOMT NOJYYHTE (pe3yabTar).
MoHO CKazaTh, UTO AJTOPHTM — 3T0 OMHCAHIE MOocJAeJOBATEeNbHOCTH 0
IIaroB B PEeIleHFHH Sala4dH, IIPHMBOIAITEXY OT HOXOODHBIX JTA4HHBIX K
TpedyeMoOMY pPe3yJabTaTy.

B obumem Buae cxemy paboThl AJTOPUTMA MOMKHO ITPEACTABHTH
caeayinuM obpasom (puc. 3.1).

HexonHble 1aHHEIE —-J Anropurm ——= PeayaesTar |

Puc. 3.1. Obmaa cxema pabBoThl AJITODHTMA

A..J'II‘GPHTMB.MH ABJIAKTCA H3VUaeMile B IOEOJe IIPpaBRJIa CJOoMe-
HHUA, BEIMHTAHWUA, YMHOMKEHHA W JeJIeHHA 4YHces, MHOTMe rpaMMaTH-
JeCKHe NIpaBHJa, IIpaBHJaA eoMeTpHYeCKHX H(}CTp{)EHHf’I HT. A

IIpumep 5

CJIE,E[}TI:UID;Hﬁ aJll'opHTM NOpPpHBOOJHT K TOMY, 4UTO Ha OJHO'O HAaATV- 2
PaATBHOrO YHCJIa MOJAYYaeTcdA APYyroe HaATypaJbHOe YHCI0:

1. HcxogHoe 4uHe/Io mepeBOAMTCA B JBOMYHYIO CHCTEMY CUYHCJIEHHA.

2. IlopgcunTeiBaETCA YHCJIO €AMHHI, B MOJYYEHHOH ABOMYHOM 3anmmcy
NCXOAHOTO YHCcTa.

3. Ecaim umMcao egmHWI, B ABOMYHOW 3alMCH HeYeTHOE, TO K 9TOM
3allMcH crnpaea npunuceiBaerca 1, ecam uyétHoe — 0.

4. Yneno, coOOTBETCTBYIOIIEE AOMOJHEHHON ABOMYHOIN 3anucH, nepe-
BOJAUTCA B JECATHYHYIO CHCTEMY CYHCJIEHHA.

[MonyumnBmeeca Takum o00pasoM YHCIO HABIAETCA PE3YJIBTATOM
paboTel aaropuTMAa.

Tax, ecanm mMcxogHbIM Obl1o uucao 21, To pesyabTaTom paboTsl
anropurma Oyger unciao 43, a ecad HCXOAHBIM 4YHcaoM Owlno 15, ToO
peayabTaTomM paborel amroputma Oyger uumcao 30.
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3.1.2. Ucnonuutenes anroputma

Kaxapiit anropuT™ mnpejaHasHadeH /AJA ONpeesiEHHOr0 HMCMoJ-

HHATEJA.
0 McnonHuTens — 3ST0 HEKOTOPLIA 0DbLEKT (4enoBek, KWBOTHOE,
TEXHUYECKOE YCTPOWCTEOD}, CNOCOOHBIA BLINONHATE ONPEaenEHHbLIN

Habop komaHpg,.

Pasnuuator ¢opmManbHBIX #W He(OpPMAJLHBIX WCHOJIHHTEJEH.
DopMaJbHBIIT HCOOJHUTENL He BHHKAET B CMEICJA TOro, 4YTO OH JAesa-
eT, ¥ He paccy:KAaeT, Mo4YeMy OH MOCTyIaeT Tak, a He mHauve. OpHy
H TY e KoMasay (opMaNbHBIH MCIOJHUTENEL BCErJa BLINOJHAET OOH-
HAKOBO, HE['IJG]]MEI.JIIJHI:I‘:?:I HCIIOJHHATENE MOMET BBINOJHATE RKOMAaAHIY
[I0-PasHOMY.

Pacemorpum Gomee mnoapobHO MHOMKECTBO (OpMAIBHBIX HCIOJ-
HuTeaeil. PopManbHBEIe HCIIOJNHHTENIH HeoOBIYAHO pazHooOpa3HBI, HO
JAJA Kamxgoro M3 HHX MOMMHO VEaA3ATE CldeyHIiHe XAPDAKTepHCTHEH.
KPVT periaeMieIX 3aJ1at (Hasmavedre), cpeiy, CUCTeMY KOMAaH{ W PeskKiM

paboThI.
Kpyr pemaemMbIx 3agad. KaeIpil HeIOIHHTEIL CO3faéTed ANd
PEIIeHUs HeKOTOPOrD KPYId 3aJ8d — IIOCTPOEHHA IENOYel CHMBOJIOB,

BRINIOJIHEHUS BBLIMHCJIEHHIH, TOCTPOEHHA PHCYHKOB HA ILIOCKOCTH M T. [.

Cpena mcmoasnrenass. 00nacrs, 00CTAHOBEY, VCIOBHHA, B KOTODBIX
JIeHCTRYET WCMOJHWTe R, MTRWHATO Ha3LIBATh Ccpe/lol JaHHOro WCmon-
uuTenda. Mexoaubie gasHbsle W pe3yabTaThl J000ro aaropMTMa BCerja
NPHHALICKAT cpejie TOr0 MCHOJHHTENA, JJIA KOTOPOoro mpeaHasHavueH
anroputm. Cpeay MOKHO paccMaTpUBaTh Kak NOJHBIN HabDop xapakTte-
PHCTHK, OINMCBIBAIIIHX COCTOSAHHE HCIIOJHHUTENA.

Cuerema woMaHi ucnoaHurensa. COBOEVIHOCTE BCEX HOMAHHN, KO-
TOPLIE MOTYT OLITL BBLIDOIHENLI HEKOTOPHIM HCIOJIHHTEIeM, 00paszyer
cueTemMy Komasj gandoro mcnonuautena (CKH). Anropurm cocrarnser-
cA ¢ YIETOM BO3MOXKHOCTEH KOHKPETHOTO HCIOJHHTENIfA, WHAYe TOBOPH,
B CHCTEME KOMAHJ HCHOJHHWTEJs, KOTOpbIi OyAeT ero BLINOJHATH.

Peixumel padoTsl HenoaHuTend. s OoObMIHHCTEA HCHIOTHUTEIEH
NPegyCMOTPERBl PEHULMbL HEROCPEICMBEHRO20 (PYLHO20) YNRPASIEHUS
U npozpammiozo ynpasaenus. B TmepBoM cayvae WCMOJIHHTENR
HeMe/JIEHHO BBINOJHAET KAaMAVI0O NOCTYIMBINYIO KoMaHay. B Takom
pexuMe padoTaeT NyJabT KOHAMIIMOHEpPA WM TeaeBusopa. Bo Bropom
caydyae MCHOOJHWATENI0 CHadaja 3aJaeTcd NoJHas NocJAeJoBATeNLHOCTh
KOoMaHJ (mporpamma), a 3aTeM OH BBINMOJHAET BCE 3TH KOMAHABI B
aABTOMATH4YECKOM pexknme. Hanpumep, B NaMATE CTHPANLHOH MAIIMHLI
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S3AT0ACHE] PDA3HBIE JOCTATOYHO CIOMHEIE IIDOTPAMME] CTHPEH, KadIan
H23 KOTODRIX IpelnofnaraeT pAl NocjleJoBaTeJlBHBIX neiicTBMil.

PacemoTpumM npumMepbl HMCIOJHHTENEN.

ITpumep 6

Hermomrurens Yepenmaxa mepemerriacTed Ha SKpade
KOMIIbIOTEDA, OCTABJIAA ciell B Buae auHuH. CHerema
KoMaHa Yepenmaxm cOCTOMT H3 CHeAVION[HX KOMAaHJ:

Brnepén n (rge n — LEJ0oe 4MCI0) — BbISbIBAeT
MepeAREenne Hepenaxw ma n IMATOR B HaOpaBJIcHHHN
JBHMEHMA — B TOM HAIPABJEHHH, KVy/[Ja pPasBEpPHYTHI
eé ToJIOBA M KOPOYC;

Harmpaso m (rae m — LeNoe 4ue)io) — BBIShIBA-
eT U3MEHeHHEe HATPABICHHA ABMKeHHS Yepenmaxd Ha m TPajgycoB IO
YJACOBOHN CTpeKe.

danuchk

MoeTopm k [<Komauma 1> <Komanpma 2> .. <KomaHpma n>]

O3HaA4YaeT, 4YTO MOCJAeJOBATENbHOCTH KOMaHJ B CKODKaX NOBTOPHTCA
k pas.

Mogymainte, kakas durypa nosiBUTCS Ha 3KpaHe nocne BbiNOfHEeHUs
Yepenaxon cneaywowero anropvtma:

MoeTopu 12 [Hanpaso 45 Bnepén 20 Hanpaso 45]

Ilpumep 7

CHcTemMa KOMAaHI MCLOJHMTEeNd BeluMeaMTelb COCTOMT M3 JABYX
KOMAHT, KOTOPLIM OPHCBOCHLI HOMepa:

1. BeruTm 1

2. YMHOXb Ha 3

Ilepras M3 HMX yMeHbIIAET YMCJI0 Ha 1, BTOpas yBeIWuMBAeT
yucao B 3 pasa. Ilpm 3anmcn anropuTMOB A KPATKOCTH VKa3bIBa-
HOTCA JHINE HOMepa KOMAaHI.

Hanpumep, anropuatM 21272 oz3HadaeT CIEAVIOIIYIO TIOCIESOBa-
TEeJBHOCTE HOMAH/I:

YMHOXE Ha 3

BRUTH 1

YMHOXE Ha

BRUTH 1

YMHOXE Ha 3

L

C pmomomgel aToro anropurmMa umcao 1 Oyaer npeobpasoBaHO
B 15: ((1-3-1)-3-1)*3=15.

al100.tida.ws
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IIpumep 8

Henonputens PofoTr AeHcTBVET HA KIETUATOM TOJE, MEXIYV CO-
CeTHHMH KJeTKaMH KOTOpOoro MOTYT CTOATEH CcTeHbl. PoboT mepemgpura-
eTcA Mo KJETKAM TOJA W MOMKEeT BBINMOJHATE CASAVIOIHe KOMAHIBI,
KOTOPLIM TPHCBOEHEI HOMepa:

l. BEEPX
2. BHM3

3. BOpaBo
4. Bneso

Ilpn BrimosHeHMHM Kaxaoil Takoit komadjasl Pobor nepemernjaercs
B COCEZHION KJETKY B VKa3aHHOM HanpasiaeHHH. Eciam ke B 2TOM
HANpaBIeHUH MeX Ay KJeTKaMu cTouT cTeHa, To PobGor paspyuiaercs.

@ Yto npowzoinpgetr ¢ PobotoMm w3 npumepa 8, ecnu OH BbINOAHWAT

nocnefoBareNbHOCTE KOMaHa 323232 (3pecb uUWgpbl 00603HAYAOT

HOMepa KOomMaHa), Ha4YaB ABukeHwe U3 knetkn A? Kakylo nocnepno-

BaTeNbHOCTL KOMaH[ chneayer BwinonHuTb PoboTty, 4106bl nepeme-

CTUTECA M3 KNeTkn A B KNeTky 5, He paszpyllMBWMCE NpY STOM OT
CTONKHOBEHWA CO CTEeHOoWn?

IIpumep 9
K maTtusHavyHOMY HATYPAJBHOMY YHCIAY IPHMEeHAETCA CAeAVIOIIHI
ANTOPHUTM:
1. BEIYMCIUTE CYMMY MepBBIX TPEX oH(P.
2. BeluvcauTe cyMMy HDocJefHMX ABYX mudp.
3. 3anucaTh MOJyYeHHBIE JBA YHCJIAa APYr 3a APYroM B TOpALKe
Boapacranusa (HeyObiBanmnsa).
Ilpumep paboTel anropuTMa Aad dmcaa H56789:
.53+6+ T7=18.
.84+9=1T7.
. ¥Ynopagouus, moaydaem 1718.

CoO DO -

BrissicHMM HaMMeHBIIee W HaubOJbIIee NATH3HAYHEIE YHCIA, B
pe3yiabTaATE INIPHMeHEeHHMA H HKOTOPEIM 3TOT0 AJNrOpHTMA ODOAy4YaeTCcH
TAKOH >Xe pea3yJbLTar.

B crapmmnx paspajax HaAUMEHBIIEro NATH3HAYHOIO 4HMCaa JOJIMK-
HEI OBITH caMble MaJeHBKHe OH(pPLI M3 BO3MOMKHBIX] IepBag mH(ppa

78
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AoJKHA OBITH KAaK MOJKHO MeHbBIIe M T. A. B mHamem ciaydae aro:
17=1+ T+ 9.

Ecthb egWHCTBEHHBIH BAPHAHT, MO3BOJAINHH MOJYIHTE BTOPYVIO
cyMMy M3 aByx nudp: 18=9 + 9,

CocTaBuM HaMMeHBIIee TMATH3HAYHOEe umeao: 17999,

B crapmmx paspagax HambONBIIEro NATH3HAYHOIO YMCIA JOJIHK-
Hbl OBITH camble Doabmue mudpsl; nepsada nudpa AomkHA OBITE KaK
MOKHO Ooasine B T. A. B Hamem caydae ato 18 =9 +9 + 0.

Bropyio cyMmmy mM3 ABYX nH(p MOMKHO NOJAYYATH TOJBKO TAK:
17=9 + 8.

Cocrasum HaumbDosbillee naTH3HAYHOe aucao: 99098,

IIpn paspaborke aaropurTMa:

1) BeigiennAoTeA (QUTYpHpYIONIME B 3ajade 00BEeKThI, VCTAHABIAWBA-
OTCA CBOHCTBA O0LEKTOB, OTHOIIEHHA MeKAY 00LeKTaMH H BO3-
MOMKHBIE JeHcTBHA ¢ oOBeKTaMM;

2) onpenenATCA MCXOJHBIE JaHHBIE W TpedyeMblil pe3vIbBTAT;

Jd) onpefenAeTcA NMOCJAeA0BATENBHOCTE AEHMCTBHH HCHOOJHHUTENA, obec-
NeYNBAKIIAA [epexoj OT MCXOAHBIX JAHHBIX K pPeayJbTaTy;

4) nocnenoBATENBHOCTE AeMCTBUI 3AlMChLIBAETCH € MOMOIIBK KOMAHI,
BXOAANIMX B CHCTEMY KOMAaHJ HCIOJHHUTENA.

Mosxa0 CRa3aTh, YUTO aJTOpPHTM -— IIJJAH YVIOpPasBJleHHHA HCIOJIHH-
TEeJIeM.

Mo cceinke http://gotourl.ru/11950 BLl MOXeTe ckayaTk CHMCTEMY u
nporpammiposadna KyMup (KomnnekT ydeBHbix MWpOB) CO BCTPOEH-

HbiMKM KCnonHuTenaMmur Pobot, Yeprtéxunwk, Boponeid v ap. KyMwup
paGoTaeT B onepauMoHHbiX cuctemax Windows u Linux.

3.1.3. CsoiicTBa anropurma

He nwbasa MHCTPYKIMA, NOCAEf0BATEILHOCTh NpeANHCAHMII HIIH
IJaH JeHCTBHH MOMKeT CUHTAThCA adropuTmoMm. Ka:kaslil airoputm
obsasaTenbHO obnazaer CAEAVIOIMMM CBOMCTBAMM: JAHCKPETHOCTHIO,
MMOHATHOCTBI), ONPeAesIEHHOCTBID, Pe3yJIbTATHBHOCTBIO H MACCOBOCTBIO.

CpolicTEO OHCKPeETHOCTH O3HAUYaeT, 4YTO IOVTh pPelleHHA 3aJadu
PA3TETEH HA OTAENBHBIE IHATH (JeHCeTBHA). RammoMmy JIeHCTBHIO CcoO-
OTBEeTCTBYeT mnpeanucanme (xKomanHpga). ToJAbKo BBINOJIHHB OJAHY KO-
MAaHAY, UCIOJHHTEIs MOKET NMPHCTYVIHTE K BBITIOJHEHHI CJeIVIOIIeH
KOMAaHJIbL.
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OCHOBBI anropuTMmn3aumm

CROMCTBO MOHATHOCUTH O3HAYAET, WTO AJITOPHTM COCTOHT TOJIL-
KO N3 HOMAHT, BXOITATMIHMX E CHCTelMY HKOMAHI HCOOJIHHTeIHA, T.e.
H3 TAKHX KOMAaH[, KOTOpPbIeé HCHOJHHTEIbR MOMKET BOCIPHHATE H II0
KOTOPEIM MOXEeT BBIINOJHHTHE TDEEFEMHE ,IIE'HCTBHH.

Ceoii¢cTBO ONpesenéHHOCTH O3HAYUAET, UTO B AJTOPHTME HET KO-
MaAHO, CMEICJ KOTOPBIX MOMEeT OBITL HCTOJKOBAH HCOOJHHTEJIEeM
HEOJIHO3HAYHO; HEeAONYCTHMBI CHTYVAIIMKH, KOTJZa TocjJe BbIMOJHEe-
HHA GquEHHDﬁ HKOMAaHIAEI HCIIOJMHHTEJHK) HeACHO, KAKYH HKOMaHIY
BBIMIOJIHATE chaeayiomen. Baarogaps sToMy pesyabTAT aJropuTMa
OJHOZHAYHO OolIpeljefideTCcH Haﬁopﬂm HCXOIHBIX AOAHHBIX.: eCJH aJ-
FOPHUTM HECKOJBKO pa3 NMpHMMeHAeTcA K OAHOMY M ToMy Ke Habopy
HCXOOHBIX OTAHHRIX, TO Ha BEXOJe BcCerjJa DOJy4daeTcdA OJHH H TOT
e pesyJbTar.

CroOCTRO Pe3yILTATHRHOCTH O3HAYACT, TTO ANTOPHTM AOJAeH
ofeclleuMBATE IIOJVUEHUE DPEe3VIbTATA II0CIE KOHEUYHOI'0, BO3MOMHO
oueHb 0OJBIIOrO, YHCAA TIATOB. HDH JTOM Pe3yJLTATOM CUHTAETCH
He TOJBKO GEFGHGBHEHHLIﬁ MOCTAHOBKOM 3a1a4YH OTBeT, HO H BBIBO/]
0 HEeBO3MOKHOCTH M0 Kakoi-nubo NPpHYHHEe ONPOOOJIHEeHHA pPellleHHA
JIaHHOM 3ajia4m.

CrRoiicTBO MACCOBOCTH 0O3HAYUAET, UTO AJITOPHTM JOKeH obecme-
YHEOATE BO3IMOMEHOCTE eI'0 [IPpHMeHeHHMA 04 pellleHA Jr060it Saba-
4M M3 HEKOTOPOro Kjacca sajgad. Hampmmep, ajJropuTMm HaXoKIAeHHSA
KOpHell KBaJpaTHOIo YpaBHeHHA [A0JKeH OBITE NPUMEHHM K JIH000-
MV KBaJ[paTHOMY VDABHEHWIO, AJITOPATM TEpexoja VAWMLl I0J:KeH
OBITH npHMeHHM B awboM mMecTe YAHIBI, aJI'OpHUTM NITPHIOTOBJeHHA
JeKapcTBa AOJKeH ObITh MPpUMEeHUM IJA TPHroTOBJAEHHA A0doro ero
EKOoJIH4YeCcTea H T. 1.

Ilpumep 10
PaceMoTpuM OJMH M3 METOJOB HAXOMK/JEHUS BCeX MPOCTBIX YMCe,
He TIPeRBIITAKINHX HEKOTOpOe HATYpalbHOE YHCIO M. DTOT MeTOf
HasblBaeTcHA <«pemero JpartocdeHa» MO UMEHHM NPeAJTOMKHMBIIEr0 ero
ApeBHerpeveckoro yuénoro Jpatochena (III B. mo H. 3.).
Jns HaxoXJAeHUsA BceX MNPOCTBHIX 4YMces, He ODOJLIIMX 3aJaHHO-
TO UHWCAa B, CJeyA MeTony Jpatocdena, HAVIKHO BRITIONHHUTE TaKWe

LIArM:

1. Brimucars moApss BCe HATYPANILALIC 4Heaa or 2 ao n (2, 3,
4, ..., ).

2. 3aKJ0YHUTE B paMKyY 2 — MepBOe MpocToe YHCIO.

3. EH‘IEI}HHFTB H3 CIIHCEKAa BCe YHCIa, »JeJIAIIHeCA Ha IIocjelHee
HAWJIEHHOEe MPOCTOe YHCJI0.
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4. HajiTn mnepeoe HeoTMedeHHOe UHCJI0 (OTMedeHHBIe WHCIA —
3aUEpPKHYTHIE 4YMCIIa MM 4Huclia, 3aKJHUYEHHBIE B paMKy) M 3a-
KJIOYHATE €ro B PaMKy — 9T0 Oyaer odepejHOe IIPOCTOE HHCIIO.

5. llopropsaTes marn 3 1 4 g0 Tex nop, NOKA He OCTAHETCA HEOT-
MEeUeHHBIX YHCEe.

PaccMoTperHas mocseJoBATeLHOCTE AEHCTBHIl ABIAETCA AJTOPHT-
MOM, TAK KAK OHA V/JOBJETBOpPAET CBOICTBAM:

* THCKPETHOCTH — MPOIlece HAXOMKAEHHA NPOCTHIX YHCea pasbmr
Ha IIAarm;

* MOHATHOCTH — KakJaad KOMAaHZA TOHATHA YYeHHKY 8 Kiacca,
BRITIOJIHAIOIIEMY 5TOT AJITOPHTM;

* OHNpeAeNéHHOCTH -— Ka)Kaad KOMAaHAa TpPaKTyeTcA W BBINOJ-
HAETCA WCIOJHUTeJleM OJHO3HAYHO, HMelTcsa yKaszaHua o0
OYEePENHOCTH BBITIOJHEHWA KOMAaH[I;

* pe3yJbTATHBHOCTH — 4Yepe3d HeHKOoTOpOe YHCI0 HIArOE JOoCTHraeT-
CA pe3yJbTarT,
* MACCOBOCTH — MOCJeJA0BATENBHOCTE MAeHCTBHMII NpHMeHHMA IJf

Tmboro H ATYPAJLHOTO .

PacemoTpenHBIe CBOHCTBA AJITOPHTMA TMMO3BOJAAKT JATh Dojiee
TOYHOe ollpeleJieHHe aJIl'OpHTMAa.

ﬁnI'DFIHTM — IT70 NpegHazHaYeHHoe ONA KOHKpeTHOro WCenonHuTenA 0
ONncaHne nocneaoBaTe/IeHOCT .D.IEﬁGTEIHﬁ, NPUBEOOAWMK OT MCKOOHbIX
AaHHbIX K Tpebyemomy pe3ynstaTy, KoTopoe obnapaetr CBOWCTBaMM
AWCKPEeTHOCTK, NOHATHOCTW, GHDELEI,EH'E?HH{)CTH, Pe3yneTaTMBHOCTH W
MacCOBOCTW.

3.1.4. Bo3aMOXHOCTb aBTOMaTM3aumm
AEATeNnbHOCTU YeriOBeKa

Pazpaborka asropmTMa, Kak [paBujo, TPVAOEMKas sajada,
Tpebyomaa oT YenoBeka raybDOKMX 3HaHHil, HM300peTaTelbHOCTH W
GONMBIINX BpeMeHHBIX 3aTpar.

Pemenne 3ajjaul 10 rOTOBOMY AJIFOPUTMY TpebyeT OT MCIOJHHTEe-
N TOABKO CTPOTOTO CJEJOBAHHA 3aJaHHBIM ITPEeXITHCAHHAM.

Ilpumep 11

Uz gyum, cozepsxamiein awoboe, Goabmiee 3, KOIHYECTBO KaKHX-
6o mpeaMeToOB, ABOe MIPAIIMX [0 odepead GepyT o OJHOMY HJIN
mo JAea npeagmMeTa. BBIHPPLIBHET TOT, KTO CBOMM oOodYepelHbIM XOJO0M
CMOZKeT 3&6]}&1'1:- BCe OCTaBIIHeCHdA IpelMeTkl.
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PaccmoTpuM anropurm, cleayd KOTOPOMY HePBRIH HIPOK HaBep-

HAKA obecnedyuT cefe BBIMIPLILI.

1. Ecniu ymeso mpeaMeToB B KyUe KPaTHO 3, TO YCTYHHTH XOJ IIPO-
THBHUKY, MHavYe Ha4daTb UIpy, BaAB 1 uam 2 npegmera Tak, 4TO-
OBl OCTANOCH KOJIHYECTBO mpeaMeTOB, KpaTHOE 3.

2. CBoMM o4epeaHBIM XO0A0M KaOblil pas AONOJHATE YHCJIO0 Mpei-
METOB, B3fATLIX CONEPHHKOM, A0 J (YHCIO0 OCTABIIMXCH IIPEIMeTOB
JOJMAHO OBITH KpaTHO 3).

@ Mpepnoxute ceirpate B aTy Wrpy Komy-HuOygb W3 CBOWMX POOHLIX,
opy3ei unK 3Hakomblx. [lelcTeyiTe CTPOro B COOTBETCTBMM C NPW-
BEOEHHLIM Bbille anropuTmom. YbeauTteck, 4To anroputm «pabortaers!

Hcenonaurens MOMeT He BHHKATH B CMBICJ TOro, 4TO OH Jejaer,
W He paccy:jaTh, NoUYeMy OH OOCTynaeT TakK, a He HHade, T. €.
OH MOkeT JelicTBoBaTh (opmanbHo. CHoocofHOCTE HCIOJHHUTES
NefcTBOBATE (DOPMAJNBHO O0ECIMEeUYMBAET BO3SMOYKHOCTL ABTOMATHSAIIHH
neATeNsBHOCTH 4Yesosera. lasa artoro:

1) nponecc pelleHHs 3aJa4yH IPEACTABIAETCA B BHAE IIOCIEI0BATENL-
HOCTH MPOCTEHINHX olepamMii;

2) cozmaérca wmammHA (ABTOMATHYECKOE VCTPOHCTBO), crmocobHas
BBINIOJIHATL 9STH OIEpaluy B [NOCJHeJ0BATENLHOCTH, 3ajJaHHOH B
anropuTMe;

3) denoeek oceoboxjaeTcd OT PYTHHHOH JeATeNbHOCTH, BLINOJHEHHE
aJropuTMa HOpydYaeTcd aBTOMATHYECKOMY VCTPOICTBY.

Mup, OKpyHaIIHI COBPEMEHHOIO HeJ0BeKa, ¢ KayKAbIM JHEM Ha-
nojaHdAercA Bcé Oojiee coBeplleHHBIMH (JOPMAJBHBIMHM MCIIOJHHUTEIAMM
(oudpoBeiMu yeTpolicTBamMu), «OepymiuMmu» Ha ceba MHOrHMe PyTHHHEIE
BHBl JeATEJBHOCTH, paHee BBINOJHABINWeca degoBexkoM. [Ipencras-
JeHHUA 00 AanropuTMAaxX HO3BOJHAKT NOHATH, Kak paboraimT nu(poBble
VCTOMCTBA, KaKHe ellé padoThl MOMKHO Ha HHUX NEepeloHTh, ¢ KaKH-
MM TPYVAHOCTAMH IPH 3TOM MOMHO CTOJKHYTHCH.

CAMOE INABHOE

HcoomauTens — HEKOTOPHIH 00BLeKT (4YesloBeK, KHBOTHOE, TeX-
HHUYECKOe YCTpoicTBO), cnocoOHBIH BBINOJHATE onpeleléHHBIN Habop
KOMaH[.

dopMaNbHBIH HMCIOOJHHTEIL OJHY M TV e KOMaHJYy BCerja BbI-
TOJHAET OAWHaKoBo. aa xammgoro (popManbHOTO HCHOJTHHUTENIS MOMKHO
VEAa3aTh: KpPYr pellaeMblX 3ajad, cpeiy, CHCTEMY KOMAHJ H pPeXHM
paboTsl.
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AJ'II'UDHTM bl M1 MCTONHUTENK

ANropuTM — NpejHAasHAUeHHOE IJIfA KOHKPETHOTO HCIOJHUTEJS

OIHCAHUE [10C/Ie[JOBATE/ILHOCTH AeHCTBHIl, NPHUBOAAIINUX OT MCXOJHBIX
JAaHHBIX K TpebyeMoMy pesyabeTaTy, KOTopoe obiaagaeT cBolicTBaMH
NUCKPETHOCTH, MOHATHOCTH, ONpele/IeHHOCTH, pPe3yJIbTATHBHOCTH W
MACCOBOCTIH.

CrnocoOHOCTE HMCHOJHHTENA AeHcTBOBATH (popMasbHO obDecliedynBaeT

BOSMOMHOCTE ABTOMATHIAIIHH JeATEJBHOCTH 4YelIOBeKA.

Bﬂnpﬂﬂhl 1 3agaHvA

1.
2.

*

O U o W

10.

11,
12.

13.

14.

Y70 Ha3BIBAIOT AJTOPHUTMOM?

C IOMOIIBEY TIOHCKA B CETH HHTEPI{ET BBIACHHTE INIPOMCXOEIOE-
HHe TepMHHa <«aJTOPHUTM».

IlopbepuTe CHMHOHMMEI K CJIIOBY «OpeAnucaHues.

IIpueeauTe NpUMepsl AJrOPHTMOB, H3y4YaeMbLIX BaMH B IIKOJe.
Krto Mo;er OBITE MCHOJHHTENIeM aJropurma?

IIpueeaure npumep dopmMansHOro HcnoaHuTenda. Ilpueexgure
npuMep, KOrja HeJOBeK BBICTYIAeT B POJH (popMaNbBHOTO HCIOJ-
HHUTeJH.

OT Yyero 3aBHCHT KPYI peliaeMblX 3ajayd HMCIOJHHTENA «KOMIIbLIO-
Tep»?

PHCGMGTPHTE B EKadeCTBe HCOOJHHTEeIA TEKCTOBBIA II[]DH,ECCDP,
HMeIIuiicd Ha BalleM KoMmmeioTepe. OxapakTepHayiTe KpPyT
peniaeMbBlX 3THM HCIOJHUTEIEM 3aad B ero CPE,I[}F.

Yro Taxkoe KomaHAa, cHcTeMa KoMaHa ucinoaHutensa? Kaxue
KOMaHABI JOJMKHBI OBITH yV poboTa, BBIINOJHAKIET0 (VHKIIAH:
a) Kaccupa B marasusHe; 0) ABOpHMKA; B) oXpaHHuKa?

ObcyauTe 3TH BOIPOCHl B TIpVILIE.

HeenenyiiTe ofHH M3 HCHOJHHTENIeH CHCTEMBI IPOrpaMMM-
poranua KyMwup. OxaparxTepusyiiTe ero HasHadeHHe, cpeay,
CKH, Bo3MOMHOCTH PYYHOr0 ¥ [OIPOrPAMMHOINO VIIPABJIEHHA.
HcnonssyiiTe BCTPOEHHYIO B CHCTEMY CHPaABOYHYI0 HH(DOPMAIIHIO.

IlepeuncanTe OCHOBHBIE CBOHCTBA aJropuTMa.

K yemMy MOKeT NIpPHBECTH OTCYTCTBHe KaKoro-aubo cpoiicTBa
y anroputrma? IlpuBeaure nmpuMepsl.

B uémM BasKHOCTbH BO3MOMKHOCTH (DOPMAJNBHOIO HCHOJHEHHHA AJro-
puTMa?

IlocneoBATEIEHOCTE YHCENI CTPOMTCA II0 CJIEIVIOIEeMY aJlropur-
MYy: I[epBble JBAa YHCJA IOCJeJ0BATEJbHOCTH NPUHUMAKTCH paB-
HBIMH 1; KasK[oe CIegyIOIee 4YHCI0 IOCIeJOBATEIbHOCTH IIPH-

e

al100.tida. ws
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OcHoBLI anropuTMM3aumm

HUMaeTcsaA PaBHBIM CYMMe ABYX NPeABIAVIIHX YHCeN. JanmuminTe
10 nepBRIX 4YJEHOB 3TOIl nocjegoBaTejlbHOCTH. BrificHMTEe, Kak
HAa3BIBAETCHA 2Ta MOCJAEe0BATEIBHOCTE.

15. HexoTopeiii anropuTM nDoiaydaeT U3 OJHOH IENOYKH CHMBOJOB
HOBYK [enoudky chaeaviomumMm oGpasom. CHauana sanuchiBaeTcs
HCXOAHAA IeNnoYKa CHMBOJIOB, ITOCJIe Heé 3alHCcBIBAeTCA HMCXO0MA-
Hafd Ienovyka CHUMBOJIOB B OOpaTHOM NOp#AjKe, 3aTeM 3alMCcLIBa-
ercA OyKBa, creAyoIlad B pycckom amdasuTe 3a ToH OYKBOH,
KOTOpasd B MCXOAHOH IeNovKe CTOANa Ha nocjegHeM mecrte. Ecam
B MCXOJHOW MENoYKe Ha mnocjaegHeM MecTe cTouT OvesBa «fl», To
B KadecTBe cJeAyoouell OvVKBEI sanuceiBaerca OyrBa «As. Ilomy-
YMBIIAACA HENOYKA HBJAAETCA pes3yabTATOM padoThl ajaropmrmMa.
Hanpumep, ecnn mexoaHas lenodyka cHMBoJoB Owwia «JJOMs», To
pesyabraTom paborsl anropurma Oyaer uenouxa «[JOMMOJIH».
Janma npenouxa cuMpBosioB «KOM:». Crxonapko Oy «0O» Oyaer
B IEeno4YKe CHMBOJOB, KOTOpad MMOJVYUTCHA, €CJAH IPUMEeHHTh
aJIrOpuTM K [JaHHOM I[eloYKe, a 3aTeM e€Ié pa3 NOpPHMeHHTh
aJITOPUTM K peayiasTaty ero paborsr? .

A A Hniirrer s Lerir e M e T A WA LR L BT aufopaT™Ma  Dpa-
Tocperna. C nmomomplo aaropuTMa JpartoceHa HaaATe Bce
npocThie 4ucjaa, He npepbimnaionimue 50.

17. Yro 6yaer peayasTarom ucnonaHenunsa Yepenaxoit (em. npumep 6)
caeayioniero aaropurma?

NoeTopm 8 [Hanpaeo 45 Bnepen 45]

o 18. BanumuTe AITOPHTM [JAA WCHOMHUTeNnsa Borumcaurtens (cM. mpH-
mep 7), comep:xamuii He Gosee 5 KoMaHI:
a) nonaydeHHs M3 uMcaa 3 umcaa 16;
6) monyuenusa u3 uucaa 1 umcaa 25.
o 19. Cucrema xKomMaHJ #HcHnoJHHATENA KOHCTPYKTOpP COCTOMT M3 ABYX
KOMAaH/{, KOTOPbIM NPHCBOEHBI HOMepa:

1. npunucare 2
2. pa3sgenuTs Ha 2

Ilo meproli M3 HHX K YHCJY NIpPHIHCBIBAeTCA copasa 2, IO

BTOPOIl 4McIo JgeanTcsas Ha 2.

a) Kag O6yaer npeobpasopano uuciao 8, ecad HMCOOJHHTENb BbI-
MOJHHUT AATOPATM 222127

6) CocTraBbTe aJropuTM B CHCTEME KOMAHJ 3TOr0 MCIOJHHTE-
A, mo Kortopomy uucino 1 Oyaer mpeobGpasoBaHo B uHcno 16
(e anropurMe AoaHO OLITE He Dosee 5 KomaHz).
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20,

21.

22.

23.

24.

25.

B kamoil mnerre (A wirm B) JoMeH HAXOOHUTLCA HCOOJHHTEIL
PoGor ma npumepa 8, urobel Mnocje BBINOJHEHHS AaJropMTMa
3247 (rge mupel — aTo HoMepa kKomana PoboTa) B Heé xe
BepPHYTHCA?

K naTruasauHoMy HATYPAJILHOMY YHCJIY [NOpHMeH#AeTcA Cclie-

AVIOIIHH aJIToOpHTM:

1. BRIUYHCAUTE CYMMY IepBRIX ABYX IIH{P.

2. BeiuMcauTe cyMMy mocAedHHX Tpeéx uudp.

3. 3anucaTs HOJVYeHHBIe JBA YHCJA ADPYI 34 APYIroM B TOPSAKe
Boapacranus (HeyOuipaHus).

BriacHuTe HauMeHBIIEe W HaWOOJbIIee NATH3IHAYHLBIE WHCIA,

B PeayibTaATe NpPHUMeHEeHMA K KOTOPBIM 3TOr0 AJropuTMAa I0Jy-

quTcAa uucao 1215.

K deTmipéxsHadyHOMY HATYPAJILHOMY “HCJIY IpPHMeHSeTCs CcJie-

AVIOUMHA aJropmuTM:

1. BeruncauTs cyMMy OepBBIX ABYVX IHP.

2. BeluMCcIHUTE CYMMY IMOCHeAHHX Tpéx mudp.

3. danucaTes NMOJVYEHHBIE ABA YHCIAA APYT 3a APYroM B HOpALKe
BO3pacTaHuAa (HeyObIBaHHA).

BHHEHHTE, HaKHe H3 TIPHBEHEHHHK HHAEe YHCEJ MOT'YT IIOJIY-

YUTBCA B peayviabTate paborel aToro ajaropmrma: 2118, 1818,

1718, 1214, 123.

Bce anropmTMBI, KOTOpBIE MBI paccMaTPHBaJIH A0 3TOT0, MOKHO

CYMTATL AaJropuTMaMu nociaegoBaTenbHbiMuU. [logymaiiTe camn

nodemy. BMecTe ¢ Tem B peaJbHOH JKH3HH OYeHB MHOIO HpPHH-

IUIHAIBHO WHBIX ajaroputmos. [lapannenesssiili ajaroputm —

aJTOPUTM, KOTOPBIH MoKeT OBITHR peajlH30BaH IO YacTAM Ha

MHOEeCTEe pPas3JIMuHBIX HMCHOOJHUTENeH ¢ nocjeayioimnuMm obbeam-

HeHHeM TOJVYeHHBIX Ppe3yJabTaTOB H TOJAYIeHHeM KOPPeKTHOTO

peayabraTa. Ilpuseamre 2-3 npuMepa napaljedbHbBIX AJTOPHUT-

MOB M3 OKpYy:;Kalollero Hac MHpa.

Tpu axrtépa rortoeATca K cnonexrtakmawo. C HuMmE paboralT aBa

ONBITHBRIX rpuMmépa. Kamawsiil akTép gosaxkeH ObiTh Hakpalied #

npuuécad. Makmusyk y KamIoro axkTépa NOpoAoJKaeTcA MoJda-

ca, a npudéceianne — ToabK0 10 muuyT. Cnaanupyiite paborty

rpUMEpPOB TaK, 4YT0OBl AKTEPHEl KAK MOMKHO OBICTpEe IOATOTOBH-

Juch K BeIXoAY HA cueHy. CKoOJBKO aasA aToro morpedbyercsa Bpe-

MeHH?

I'pynna M3 4YeTHIpEX TYPHUCTOB JOJMKHA HPOHTH IO MOCTY B TeM-

Hore. Uatnm mo mocTy OJHOBpEMEHHO MOTYT He 0ojiee ABYX Ty-

puctoB. Ilpm 5sToM OHH MOIYyT NIOJB30BATHCA TOJLBKO OJHHUM
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OcHOBBI anropuTMmu3aumnm

thonapem. IlepeGpocuTe ¢omHaps ¢ oaHOro Oepera Ha JApyrou
HeNb3d, MO3TOMY KTO-TO M3 HHUX J0J¥eH BepHYThcA ¢ (hoHApEM.
Ans npoxoauTr uepe3z moct 3a 1 muEYTY, Bopnmc — 3a 2 mu-
HyTBhI, Tumyp — 3a 5 muuayr m Jlama — 3a 10 munayr. Kaxoe
HaMMeHbIIee Bpems Tpebyerca TypHucTaMmM, 4To0Obl BCce OHHM Ilepe-
M 110 MOCTY Ha Apyro# oeper?

§ 3.2
CnocoObl 3anucm anropmMTMoB

Knwuyeswvte caosa:

* cJIOBECHOe OINMHcaHHe * [IIxoNBHBIE ANrOPUTMHYECKHH fA3BIK
* ODOCTPOYHAA 3aIHCh * MCeBIOKOI
* DJIOK-cXeMa

CyulecTBYIOT pas/jH4YHBIe croco0Bl 3anucH anropuTMoB. OCHOBHEI-
MH CPEI{H HHUX ABIAAKTCH:
* CTOBeCHBIE (Ha ECTECTReHHEIX A3LIKAaX);
rpatuuecrue;
* Ha A3LIKAX NPOrpaMMHPOBAHMA.

TeopeTnyeckne WCCNENOBAHWA HAaWero CcooTeyect-
BEeHHMKA AHgpes Angpeesnda Mapkosa (mnagwero)
(1903-1979), BLINONHEHHLIE B CepeAWHe nNpOoLWNoro
Beka, nokazany, 470 B ODWEeM chnydae anropuTMbl
AOMKHLl COOEPXaTh NPEegnUCcaHus OByX BUAOE:

1} npeonycaHKAa, HaNpaenNeHHbIe Ha HenocpeacTBeH-
Hoe npeobpa3oBaHue WHbopMaunK (dyHKUWOHANBHBLIE
oneparopsl);

2) npeonycaHwA, onpegenaioumMe  gdanbHelwee Ha-
npagneHne OencTBWIA (Norvyeckue oneparopb).
MMEHHO 3TK onepaTopbl NONOXKEHBI B OCHOBY O0/b-
IUWMHCTBa CNOCcOGOB 3anMcK anropuTMOR.

3.2.1. CnoBecHblie cnocobbl 3anucu anropuTma

Caosecnoe onucaane. Canoll npocToil ABIAETCH SAN0HCH SJITOPHT-
Ma B BU/lc wabopa BLICKA3LIRAWWH Ha OOLIYHOM PA3TORBOPHOM A3LIKE,
CrnosecHoe onmMcaHme MMeeT MUHMUMYM OrpaHMYeHH WM ABIAETCA HaM-
MeHee QJGPMHJIHGGBHHHHM. D,I[HHHC' BCe PASTOBODHEIE SA3BIKH Dﬁ'ﬂa,ﬂ;a'
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Cnocobbl 3anvcu anropuTtMoB

0T HeOJHO3HAYHOCTBIO. UToOB M30eKATE JABYCMBICJIEHHOCTH, TEKCTEI
ANropUTMa NPUXOJAMUTCH JeNaThk OYeHb NoApPoOHBIMH. AJIOPHUTM B
CJAOBECHOH (hOopMe MOIKeT OKasaThbCAd OYeHb OOBEMHBIM W TPYAHBIM
A8 BOCHPHUATHA.

IIpumep 1

CroBecHOe ONHCAHHE AJTOPHTMA HAXOMKAeHHA HauOOJIBLIIEro obiie-
ro geaurens (HOJl) napsl marypanbHbix uucen (aaroputm Esxampa):

«Yrober maiiTm HOJl aByx umnces, cocraBbTe Tabiuny M3 ABYX
CTOJOIOE B HAIOBHTE CcTOIONEI X B Y. SaIHIIHTEe OepPBOE HI 3aJaH-

HEIX 4YHcel B cTogbenr X, a BTopoe — B cToaben Y. Ecau gadHBIe
yypcJia He paBHbI, 3aMeHnTe 0oJiblIee M3 HHUX HAa PeayibTAT BRIUMTA-
HUA ®u3 Doasinero umcia MeHblnero. IloBropsaiiTe Takme 3aMeHBI IO
TeX Iop, NOKa YHCJIA He OKAMYTCHA PaBHBIMHM, HOCJAE Yero 4ucio Ha3
cTondra X cunTaiTe HCKOMBIM PE3VIRTATOM#.

IlocTpoyHas 3ATHCE. JTO 3ATHNCH HA ECTECTBEeHHOM SI3BIKEe, HO
C CDﬁJII-D,I[EI—IHEM HeEOTODRBIX NOIMONMHHUTEeIBHBEIX ORABHIL
* HARIOe OPEeINHCAHHE SAMHCBEIBASTCH ¢ HOBOH CTPOKH;
¢ OpeAnHUcaHWUA (IIaTH) aaTopHTMa HYMepVIOTCA;
* HCIOJHEHHE AJTOPHTME IIPOHCXOAHT B NOPAIKE BOIPACTAHHSA
HOMEDOR TITATOR, HaAYHHAA C TIeRROTO {ECJ’IH’ He BCTpeYacTCcA HA-
KAKHMX CHelnMalbHBIX VHKaA3ZAHHH).

HPGME CJIOB eCTeCTBEHHOI'O A3bBIKA, ONpelllHCcCaHHA MOryT COAepHATh
MaTeMaTHYeCKHe BhIpaXeHHA H qJOFIMF.T]H.

IIpumep 2
IlocTpounasa sanmmces anroputma EBxkampa:

1. OB03HAUYHTE IepRoe H3 3aJaHHBIX YHceda X, BTopoe 0003HAYHTE Y.
2. Ecny X =Y, To nepeiiTn Kk 1. 8.

3. Ecin X =Y, To mepeliTi K @o. 4, MHade IepeilTH K 1. 6.

4, 3amesurs X Ha X — Y.

5. Ilepeittt K m. 2.

6. 3amegnTs Y mHa Y — X.

7. IlepeiiTnt K n. 2.

&. Cunrare X HCEOMBIM DPEIYVILTATOM.

IlocTpounaa 3zanuck aJaropuTMa no3pojaseT uabexxaTs pAaa
HeonpeAeleHHOCTeH; €€ BOCIpHATHe He TpedyeT MONOTHHUTEIBHBIX
aHaunii. BmecTe ¢ TeM HCIOJNB30BAHHE IOCTPOYHOHM 3amHcH Tpedyer
OT YeJlOBeKAa ﬁDJIh'HIGI‘D BHHMAHHA.
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OcCHOBLI anropuTMmn3aumm

3.2.2. Bnok-cxemsbl

Hawnboapieilt HaragagHocThio obaaganT rpauuyeckme cnocobbl
3aIHCH aJrOpPHTMOB; CAMBIH pacupoCTpPaHEHHBIH cpeIH HHX — OJOK-
cxeMma.

Baok-cxema mpeAacrapiaer cobofl rpaduyeckoe H300pasykenne, IAI0-
liee npeicrapjeHde O [IopALEe padoThl ANropuTMa. S34€Ch Hpeiiuca-
HHAA H300pakKaoTcA ¢ MOMONIILI0 Pas3JMIHBIX TeoMeTpHYecKHX (HTYD,
a4 MOoCJIe[JOBATEIbHOCTh BBINOJHEHW A [IATOB VKA3bIBAETCHA C IIOMOIILIO
JIHUHHUHA, COeNMHAKIIHX »TH Gurypsl. JIMHHH CcBA3KW cnpasa Nnaaeso
H cHU3Y e8epx H300pARATCA co cmpearamnt. HanpasneEusa JTUHUH
CRAZW CAEEA NANPAEO W CEEPXY G6HUI CUWTAITCA CTAHIAPTHRIMH, 3TH
JHMHHHM MOMHO H300DAKATE 0€3 CMPerok.

PacemoTrpuM HeKOTOpBIE VCIOBHBIE 0003HAYEHWHA, TPHUMeHAEMBIE
B OJoK-cxemax.

BrinmonmHeane aJropiuaTMa BCerja HadWHaeTCHA C Onoxka HadYama #H
OHAHUYHBAETCH [PH Hepexoje Ha 0gor kKoHuAa (pue. 5.2, a). Mz na-
YyanbHOro O/I0KA BEHIXOOIWUT OOHA JJHHHA CBA3H; B KOHeYHBII DI0OK BXO-
OAAT OAHA JHUHHA CBA3N.

Broyrpu bmoxa gannnix (puc. 3.2, §) OepevHCIAOTCA BEJIHYHIIL,
3HaYeHHA KOTOPBIX AOJKHBEI OBITH BBeJeHEI (MCXOJHEIEe JaHHBIE) HIH
BbIBE/IeHbl (pe3yaeTaThi) B JaHHOM MecTe ajaropurma. B 6ok man-
HBIX BXOAHT OJHA JHHHA CBA3H, M H3 O/JOKa BBIXOAHT OAHA JHHHA
CBA3H.

B 6ioke obpaboTkH JaHHBIX (puc. 3.2, 8) colep:KHTCA OIIHCAHHEe
TeX AeMCcTBHIl, KOTOpPbIE MOJIHBI ObITh BLINOJHEHBLI pPH Mepexoje
Ha 2TOT ONOK (BBINIONTHEHHEe ONpeAeeHHOH oNepanmHH HJIH TPYONBI
onepanuii, NIpUBOAAINIEe K M3MEHEeHHI0 3HadeHHsdA, (GopmMbel MIM pas-
memennAa wWHpopmanun)., B 0n0k oOpaboTKM AaHHBIX BXOJAHT OJHA
JUHHAA CBA3H, W M3 OJOKA BBIXOJAWT OAHA JIMHUA CBHA3H.

Ilposepka ycnosma m3obpaskaeTcA ¢ MOMONIBI0 OJJOKA NPUHATHA
pelleHns, BHYTPH KOTOPOro 3alHchiBaeTces sTo yeaosue (pue. 3.2, 2).
B 6ok nmpHHATHA pemreHWA BXOAWNT OJHA JWHHA, a BBIXOAAT JABE JIH-
HAH, OKOJO KOTOPBLIX 3AalMCBEIBAIOTCA PeayJbTAThEI NPOBEPKH YCJIOBHA.

Rommentapun (puc. 3.2, d) AcmoanayioTes J0d A0DARICHUA MOAC-
HHUTeJbHEIX 3anuceii, Aenawinux OJok-cxemy OoJiee MOHATHOM.

3 =7 ) T ]
a 2 d

a o

Puc. 3.2. O0osHATTEHHA HA OMOK-CXEMAX




Cnocobbl 3annucmn anropuTMoB

Cray

Ilpumep 3

[TpuBeném sammes anroputma EBKIAHAA ¢ MOMOIIBI0 OJI0K-CXEMBI
(puc. 3.3).
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Puc. 3.3. Bamwes asropurva Ergmmma ¢ ToMomeR OMOK-CXeME

Coaparne meTadbHOH ONOK-CXeMBI

CIOMHOTO aJaropuaTma —

TpyAoEMKaa sagaua. Kpome Toro, GJ0K-cXxeMa, He yMellalwiasca Ha
OZHOM CTAHAAPTHOM JHCTE, TepAeT CBOE OCHOBHOE NMPENMYINEeCTBO —
HaraagHocTh. IIpm paspaboTke CJO0MKHBIX AJTOPUTMOB OJIOK-CXEMBI
yAoOHO HMCTOJAB30BATH B KAYEeCTBe CpeACTBA ANA HATJIALHOTO TIpea-
CTABJIEHNUA pellleHHs 3ajauu B oDllleM BHJe.

3.2.3. fi3blkM NnporpamMmmMupoOBaHUNA

YeHHBIe JOJA 3alHCH HOMIORHTEPHBIX OpOorpammM,

flspIkH mporpaMMHpoBaHHA — (POpPMAaJbHBIE A3LIKH, IpeaHasHa-

T. €. AJTOPHUTMOB,

HCIIOJMHHATeJIeM KOTODPEIX HABJACTCA HKOMIBHOTED. Kamxaeiii w3 HHX

XapakTepuayeTrcs:
* giagpasumom — HabOPOM HMCIOIB3VEMBIX CHMBOJIOR}
* CUHMAECHCOM — CHCTEMOH OpPaBHJI, IO HEOTORBIM H3 CHMBIOLTOB

anaruTa 00pasyIOTCA TMPARMIALILIE I
CEMOAHMUKOL  —

CHCTEMOH ITIPABH,

OHNCTPYKEIHMHA S3LIKA;
CTPOTO  OIPEIeISIOIeH

CMLEICSI W CcIOCOD yOOTpeDIeHHA KOHCTPVHI[ME S3LIKA.
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OcHOBbLI anropUMTMuU3aumm

fA3BIKOB TporpaMMHpOBaHHA OYeHb MHOT0o. Ha yvporax mmadopma-
MK B 8-9 Kiaccax Bel 10 CBOEMY BEIDOPY CMOMEeTe MO3HAKOMMHUTE-
cA ¢ OAHHM W3 A3BIKOB mporpaMvmupoBaua Pascal (Ilackans) umn
Python (IImToH); MX OCHOBEI M3JI03EeHBl B JBYX CJEAVIOIIHX IJaaBax
yuebHuka. Kpome Toro, Kenamigue cCMOTYT MompobOBATH CBOM CHJBI B
nporpammupoadu Ha llIxonsHoM (vueOHOM) aJaropuTMHYecKOM SH3bI-
Ke, KOTOPBIH TaKJyKe HAZLIBAIT PYCCKHM AJTOPHTMHYECKHM HA3BIKOM
HIM aNropuTMudecKHM aA3sikoM KyMup.

LUKONbHBIA anropuTMMHeCcKMA H3blK Obln BBEAEH
B ynoTpebneHMe akagemukom AL Tl EpwioeBbim B
1865 rogy.

Anppel Metpoewd Epwos (1931-1988) — BblioamOWMA-
CA COBETCKWIA Y4Y€HbIF, WHUUWATOP BBEEeHWA Kypca
MHPOPMATHMK B LUKONLI HAallelW cTpadel. Ero pabothl
oKa3any OrpoMHoe BIWAHME Ha (OpPMUpOBaHWME W pas-
BUTWE BbIYMCNUTENBHOA TEXHWKW BO BCEM MUpE.

Hna sanuck anaroputMoB Ha IlIKoasHOM aAnITrOpATMHYECKOM fA3bI-
Ke MCIOJIb3VeTCHd HEeKOTOpoe OrpaHuYeHHOe MHOMEeCTBO CJIOB, CMBICT
H cnocob® ymorpebiieHnA KOTOPHIX 3aJaHbl pa3 H HaBcerjga. JTo Tak
HagblpaeMble ciay:keOdHble ciaosa: anr (axropurm), Had (Hadano),
rkoH (Komern) u gp. llpw 3amWcy aTTOPHTMOB B KHHTaX CIVIKCOILIC
CHIOBA BBIJENHIOTCH MUPHBIM wipudrToM, B TeTPajgm M Ha JIOCKe —
MOAYEePKHBAHHEM.

B obuiem Bmae nporpammy Ha lllkonsHOM ajnropuTMmduecKoM H3bi-
Ke MOMHO NpPeJCTABHTE TAK:

anr <Has3eaHue anropuTMaz
Hadq

<nocnenoBaTenbHOCTE KOMaHI>
KOH

C ocHOBHBIMH KOHCTPYKIMAMH IlIKoasHOTO AaJITrOpHTMHYECKO-
ro #3nlKka Bhkl II03HAKOMHTECh, paboras c¢ Poborom, Yepenaxoii,
YepreéxEUKOM H APYTHMH HMCHOJHHTEIAMH, BCTPOEHHBIMH B CHCTEMY
nporpammuposaana KyMup.

ITH Ke KOHCTPYKIMH MBI OVJeM HCNOJbB30BAThH MPH 3alHCH aJro-
PHTMOB Ha fcesdoxode — cMecn pyeckoro aseika u IIKoasHOTO
AMTOPHTMHYECKOTO AJLIKA.
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Cnocobbl 3annucu anropuTMoB

Ilpumep 4

AnropuTM Ha NCEBAOKOJEe, NO3BOJMANIMI M3 IIOJHOIO cocyaa
EéMKOCTBIO 12 J1 OTIWUTH NOJIOBHHY, MOJL3YVACH JBYMA NVCTBIMH COCY-
oIaMH EMKOCTBIO 8 M 5 1

anr nepelMBaHMA

Hay
HAMNOIMHMTE COCYI EMKOCTBH B I M3 Ccocyla EMKoOCTBH 12 o
HarolHMUTE Ccocyl EMKOCTEH 5 11 M3 cocyna éMkocTerR 8 N
BREUIMTE BCE M3 cocyIa eMKOCTRK 5 1 B cocyl €MKocTh 12 =
BEIIMTE BCE M3 COoCyIa EMKOCTERE B8 11 B cocyl EMKOCTRR 5 I
HarolHUTE cocyl E€MKOCTEI 8 N M3 cocyla E€MKOCTER 12 &
OONMWMTE M3 CoCylda EMKOCTRE 8 T B CcoOCyll EMKOCTBE 5 &

BEIIMTE BCE M3 Ccocyla EMEOCTED 5 n B cocyl 8MKocTeR 12 1
KOH

Taxas ¢opma s3anucd, OpPHUEHTHPOBAHHAA HA MCIOJHUTEIA-
yeJIoBeKa, IoMOoraeT MNOHATE WJIH M3J0KHTE CYIIHOCTE TOTO HWIH
MHOI0 AJropUTMa. Salluchk Ha IIceBjokoAe OoJiee (hopMaiuMsoBaHa, dem
JIpyTHEe CJIOBeCHBIE CIocoDBLI 3alMCcH aJrOpHTMOB. JTO MO3BOJAET cTaH-
MapTH3UpPOBAThL, NPUAATLH eAuHVI0 (GopMy sanHcH BCeM AJrOpUTMAM,
¢ KOTOPBIMH BBl OyJeTe MMeTh JIelo.

CAMOE IMABHOE

CFHIECTB}'I:UT pasin4aHbBIE cnocobBl 3amycH AJITOPHTMORB: CJHOBECHOE
OIIvcaHpe, NoOCTpOoYHAA 3allNcCh, EH{)R‘CXEMH, A3bBIKH NpOorpaMMHpOBa-

HEA U ap. Kamxaelil 3 aTHX cnocoboe obnagaeT CBOMMH JOCTOHHCT-
BAMHM H HeJOCTATHKAMH.

Bonpocbl u 2apaHua

1. KakoBsl ocHOBHBIE crmoco0bl 3al0HCH AJTOPHUTMOB?

2. Hem BBIZBaHO CcCyIOlecTBOBaHHWE MHOIMX crnocofoB 3amucH Aaaro-
putMoB?

3. IlpuBeguTe cJIOBECHOE ONMCAHHUE AJTOPUTMA HAXOMISHUA HAW-
MeHbIIero obmiero KpatHoro (HOK) aeyx menwnix umncen:
a) ¢ TIOMOINBID pasNoKeHHA 4YHceJ Ha NPOCThEIe MHOMHTEH;
6) uepes HOJI.

4. IlpexcTaBbTe B BHAE MOCTPOYHOH 3amMcH aJITOPATM pelleHHs
caenyiomieil sagaumn: «Mmerorca dernipe apbysa pasiH4YHON Mac-
cel. Kak, moae3yfAck 4YalledHBIMH BecaMu 0Oe3 TIuph, NYTEM He

folee NATH B3BEIIUBAHUI pacloloKUThL apOysbkl 0 BospacTa-
HHIO Beca?s»
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OcHOBbI anropuTMmn3aumm

2. IlpeacraBeTe ¢ mDoMOIIbI0 OJOK-CXeMBI AaJropuTM pelleHHA
cineayiomeil sagaun: «HM3 Tpéx MoOHeT OAMHAKOBOIO JMOCTOMHCTEA
onHa (ansimusana (bomee merxaa). Kax ee HallTH ¢ moMOIIBI0 Of-
HOI'O B3BEeIIMBAHWA Ha vammeuyHblX Becax 0Oea rupn?» IlocrtpoiiTe
DJIOK-CXeMY ¢ IMOMOIIBI0 AOCTYIHBIX BaM HMHCTPYMEHTOB BEKTOD-
HOii rpaukn (Hanpumep, BCTPO€HHBLIX B TeKCTOBBIH Ipolieccop)
MM JKe ¢ IMOMOINbI OJHOTO W3 OHJAHH-CePBHCOB, MMEWIIHXCH
B cetd HMHTepHeT.

6. BanummMTe ¢ NOOMOIIBEI MNCEBAOKOJAA AJTOPHUTM IIOCTPOEHHHA
OKPYARIOCTH 3aJalHoro pajguyca r, NPOXofAllel tepea 3ajgai-
Hbie Touku A u B.

7. B cucreme mnporpammupoBanua KyMup sanHinnTe B BBEIIOJHH-
Teé AJTOPHTM TNepelrMBAHMH M3 npumepa 4 a8 HMCNOJIHWUTENA
Bogoneii.

8. «IlIpounTaiiTe» OGM0K-cXeMy:

0 @

( Hawamo )
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ChopmynupyiiTe CH0OBECHOE OMHCAHWE 3TOTO K€ AJIrOpuTMA.
9. ChopmynupyiiTe OCHOBHOE OTJAHMYME CJAOBECHOTO OIMCAHWA AJITo-
pPUTMa OT ONHCAHHMA Ha (POPMAJBLHOM A3BIKe.

A 10. ITogroroeeTe KpaTkyio OHOrpadpHueckyw cnpaBxy ob A. A. Map-
KoBe (Miaagiiem).
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O6beKkTbl anropuTMOB

§ 3.3
OGBveKkTbl anropuTMOB

Kniouwesevie carosa:

* BEIHMYHHA * uMA
KOHCTAHTA * BLIpa;KeHHe

* nepeMeHHadA * npucBaMBaHHe

* THI * TabaHIAa

3.3.1. BennuuHbi

ANropuT™M OIMCHEIBAET MOCIEJOBATENLHOCTE AEHCTBHI, IPOM3BOAN-
MBIX HAJ HEKOTOPBIMH O0BEKTAMH, ONpPEeNeJéHHBIMH VCJIOBHEM 3aJauH.
Hanpumep, mpu pemeHMH 3ajJadd O HAYMCJEHHMH 3apILIATH COTPYA-
HAKAM TPEANPHATHA TAKHMH 00BEKTAMH MOryT OBITH TabeabHBIH HO-
Mep COTPYAHMKA, ero (paMHJIHM#A, MMA, OTUECTBO, OKJajJ, oTpaboTaHHOE
BpeMA U T. A.

B wudopmatuke otaenbHbil wWMHGOPMAUMOHHBIA  00bEKT (4Mcno,
CMMBOA, CTPOKA, Tabnuua 1 Op.) HA3LIBAETCHS BE/IMHMHONK.

Benuunusl genATcd HA NMOCTOAHHBIE (KOHCTAHTHI) M IepeMeHHbIe,
[MocToanmoi (KoHCTANTOW) NA3LIBAETCA BEIHUYHNNA, 3HAYCIIHE KOTOPOH
VHEA3bIBAETCHA B TeKeTe ANIOPUTMA M He MeH#Aercd B IIpollecce ero
ucrnonanenusa. IlepeMeHHoOl HAZBIBAETCA BeMIHYHHA, 3HAYEHHE KOTOPOI
MOMeT H3MeHATbCA B llpollecce HcloJdHeHudA aiaropurma. Ilpu menos-
HEHHH AJTOPHTMA B KaMK/IblH MOMEHT BPEMEHHW NepeMeHHas ODBIYHO
HMeeT 3HaueHHe, Ha3elBaeMoOe TeKYIIMM 3HaueHueM.

IIpumep 1
Benwumnael, BhIpaskalollde KOJHYeCTBO JHeiH B HeAele, VCKOpeHHe
ceoboAHOTO mAAEeHWA, KOJMYECTBO J[HEHW B MepBOi Aexkaje mecdla,
ABJIAIOTCA KOHCTAaHTaMH. BeamumHBI, BRIpaskalomide KOJHYECTBO JHEH
B MecHlle, IyJbC 4YeJ0oBeKa, KOJHYEeCcTBO [HEH B TpeThell Jexaje
MecHAlla, ABJIAIOTCA IIepeMeHHBIMH.
B anropmrMax Haj BeJIWMUYMHAMM BBINOJHHAKTCA HEKOTOpPRIE ONe-
panuu. Hampumep:
* apudMeTHUeCKHe omepanuu +, —, ¥ (yMHOXeHHe), / (meneHme);
* onepamMH OTHOIIEHHA <, >, <=, >=, =;
* gormdeckHe omepamumu MW, HWUJIHU, HE.
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OcHoBLI anropuTMM3aumm

O0BexTEI, HAJ KOTOPLIMH BBINOJHAIOTCA ONepamHi, HA3BIBAIOT-
¢ onepangamu. He pearuil ofberT MoOer OblTh OLEpaHioOM A
BLIDOANensS A0l onepanru, Hanpumep, Texer me ModeT OBITL
00 BEKTOM 1 BBINOJHEHUA apuMeTHUYecKHX ONepanuil; OTpUIlATe Ib-
HOe THCI0 He MOKeT ObITh omepaHAoM [AJf H3BJAeYeHHA KBaJApPaTHOTO
KOpPHA U T. 1.

MHOXecTBO BeJTHYHH, 00beHHEHHBIX MHOKECTBOM JONYVCTHMBIX
3HAYEHMH M OonpeesieHHONH COBOKVINHOCThLIO JAONYCTHMBIX ONEepaiiMil,
HAZBIBAIOT BEANYHHAME OOpPeJeIéHHOTO THHA. IIpH cOCTABISHUH AITO-
PUTMOE HCOOAB3YIOT BeJHYHHBI YHCIOBOTC (Leoro H BellecTEeHHOIO),
CHMBOJBHOTO, JHTEPHOTO M JIOTHYECKOTO THIIOB.

B maremaTHke M (pU3HKe ONEpHPYIOT YHCIOBBLIMHM BeJIHYMHAMH —
HATYPANBHBIMH, IEIbIMH, AeHCTBATENbHBIMH uyucaam#u. [Ipwm cocras-
JIEeHHHM AJTOPHUTMOB Hallle BCero HCIOJb3VIOT YHCJIOBBIE BeJIMYHHEI
nesoro m BenjectsenHoro! Tumos, kKotopeie B lllkonsHOM anropur-
MHTeCKOM A3bIKe 0Do3HavYaloTcA Les W Bel, COOTBeTCTREHHO.

B zajauax, BO3HWKAKOINX B MOBCEAHEBHOMH KHM3HM, BCTPEYANOTCH
M HEYHCJOBBIE BeJIHUYHMHEI, 3HAYCHHAMH KOTOPBIX SABIAITCA CHMBO-
Jibl, cJaoBa, TEKCeTel u Ap. Ilpm cocraBneHMm aaropuTMoB obpaboTem
TeKCTOBOH HWHGMOPMAINH HCOOJB3VIOT BeJHUYHHBI CHMBOJEBHOTO (CMM)
M JATEepHOTO (nMT) THUNOB. SHAYEHWEM CHMBOJABHOM BeJWYMHBI HAB-
JIAeTCA OAMH CHMBOJI: PyCCKadA WJIH JaTHHcKada OykBa, mugpa, sHaAK
NpenvMHAHUA WM JAPYroil cMMBOJ. 3HAYEHHEeM JUTEepPHOH BeJlWYMHEI
ABIAETCA TOCAef0BATEeNbLHOCTE CHMBOJ0B. MHOTOa aTy mocaemoBaTenb-
HOCTh HA3KLIBAIOT CTPOKON maM uenoukoil. JlurepHble 3HaueHHMA B aj-
TOPHTME 3IAONCBEIBAIOT B KABBIUKAX, Hanpumep: 'Z022', 'anpoocwuim',
'TMTenHEAA BenddrdHa’.

Benu4HHEEI JOTHYECKOTO (IoT) THOA MOrYT OPHHHMATE BCETO ABA
anauedns: JJA (MCTHMHA, TRUE, 1); HET (JIO¥Kb, FALSE, 0).

Jns ¢CBISIOK Ha BEJINYHHLBI HCIOJBIVIOT UX HMeHd (HMIeHTH(QHKA-
TOpEI). MMA BeMWUYHMHE MOMKET COCTOATH H3 OJHOM HJAH HeCKOJBEHX
JATHHCENX OVKEB, H3 JATHHCEMX OyKB H mmdip: 21, M, 2F. Peromen-
Ivercd BHIOMpaTh MHeMOHHUeCKHWe HMeHa, T. €. HMeHa, oTpa;Kamlqne
CVTE ODBEKTOB PEIIAEMOH SAT8YN, HAIpHMep: SUMMA,
EBLAN; TEMP, HNUM, DEL B T:I.

Ecnin BenwmumHY NOpeacTaBUTh KaK AIN[AK, COMEPKM-
MBIM KOTOPOr0 HABJIAETCH HEKOTOpoe 3HAYeHHE, TO HMHA
BEJIMYMHBI — 3TO HADPJBIK, [MOBEINeHHBIN HA HAN[HK.

1 TepMuH «BemlecTBeHHBIl» TNPUHATO WCIOAB3OBATH HAPAAY € TePMHHOM
¢« IeHCTBHTEIBHBIH» .
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Ob6bekTbl anropuTMOB

3.3.2. BobipaxeHuns

Bblpﬂﬁﬂel{lle — H3BIHOBAHA HOHCTPYHIKA A0 BBIYHCJASHMHA 3HAUES-
ITHA ¢ UCHOJL3OBANHCM OJIOT0 HJIH HeCKOJILKHX OICparjoB.

BeipaseHus COCTOAT M3 onepadjoB (KOHCTAHT, HNepeMeHHbIX,
hbyEKIHI), 00BeAMHEHHBIX 3HAKAMH omnepanuii. BrlpaxeHusa 3anu-
CBIBAKOTCA B BHAE JHHEHHBIX NocjelopaTelabHOcTeil cuMBoJoB (Oes
IIOJACTPOYMHBIX H HAJACTPOIHBIX CHMBOJIOB, ODOBIKHOBEHHBIX aApobeil
U T.J1.); 3HAKHM onepauuii nponyckars Henb3d. Ilopagok BBINOJHEHHS
OMEepAIlHi ONpefeaAeTcds CKOOKAMHM H HOPHOPHTETOM (CTAPIIHHCTBOM)
onepanuii; onepanuy OAMHAKOBOrO NPHMOPHTETA BLINOJHAITCA CJIEBa
HAIMpaso.

PaznmnuaoT apudmMeTnueckHe, JOrHYecKHMe M CTPOKOBLIE BhIpa)e-
HHA.

ApndMerHyeckne BRIPAKEHHN CJIYIHAT IIA ONPEIeIeHHA YHCIOBO-
ro sHavennd. Hampumep, 2 * = + 3 — apu]dMeTHUeCKOe BRIpayeHye,
SHAYEHHE HOTOPOro nNpu X = 1 pasHO 5, 4 OIpH X = -1 — edHMHHIE.
Bripasxenne =sort(x) cIVEHWT A0 0D0o3HaverNHWdA omMepallH HW3RJIeve-

HHA KHBAIPATHOTD HKOPHI M3 XD X .

JlormuecEue BRIPpAKEHHA OIINCBIEAIT HEKOTODBE YVCIOBHA, HKOTO-
pBle MOI'YT BBIMOJHATBCA HIH He BHEINOJHATHCA. JlorHYecKoe BhIpa-
KEHHEe MOMKeT NPUHUMATE OfHO M3 ABYX 3HaveHun — HMCTHUHA nmn
JIOKDE. Hanpumep, Jormdeckoe BHIpamKeHHe (x > 5) m (x < 10)
ONpegedAeT OPHHALIEHHOCTE TOYKH X HHTepBanxy (5; 10):

_ uzzzzzzZzzzZy,

9 10 x

IIpu = = & zHadenHe »3Toro Boipamenus — HMCTHHA, a npu
» = 12 — JIOKD,

CTpPOKOBRLIC BLIPAKeNHI COCTOAT H3 BOAWYUI (KOIICTATT, TICPCMCH-
HbIX) CHUMBOJIBHOI'O W JIMTEPHOIO THIOHB, COOTBETCTBYHIUKMX QYVHELMHA
M olepamuii cuemseHua (mpHcoennHeHnA). Onmepanusa cHenJgeHHA 000-
3HAYAETCH 3HAKOM <+» H IO3BOJHET COSAMHHUTH B OJAHY IOCJe10Ba-
TeJBLHOCTE HECKOJBKO IOCJIeJOBATEIBHOCTEH CHMBOJOB. 3HAYEHHAMH
CTPOKOBBIX BbIPAYKEHHI HABJIAKTCH MOCJHEJ0OBATEIBHOCTH CHMBOJOR.
Hanpumep, ecnou &2 = 'Towm', TO 3HAYEHHE CTPOKOBOTO BEIDAMKEHHA
'a' + A ecTh 'aTowm',

al100.tida.ws
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OcHOBbI anropuTMmU3aumm

3.3.3. Komanpa npuceamBaHua

3agath KOHEKPeTHOe 3Ha4YeHHe BeJIHMYHMHbBI MOMHO ¢ DOMOILLBH OIIe-
PAllHH IIPHCBEAHBAHHA, KOTODAA 3allHCBIBACTCH TakK:

<HMMHA HEPEMEE'IHDEE‘[} = ‘iEbIPaH{EHME}

SHaw :=  UHTaeTcs «IPHCBOHTE»,  Hampumep,  3amuchk
LA = B + 5 upTaeTcHd TAK! ﬁHEpEMEHEDf:I iy IIPpHCBONTE SHAYUEHHE
BEHIpasKeHHa E ILTIOC H».

BHHHH IIPHCBAWEBAHHA = H pPABEHCTEA = — DAZHEBIE 3HAHKH!

* 3HAK — 03HaAYaeT PABEHCTBO JABYX BeJWYHWH, 3alHCAHHBIX To obe
CTOPOHBL OT ITOTC SHAKAS
* 3WAK :— TIPEIMMHACHIBAET BEITTOJHEHWE OMepanii TIPHCBAWBATWA,

Hampuwmep, saouck & := & + 1 BrIpaXaeT He PABSHCTED 3HAYEHHH

AU A - 1, a yKazaHHe YyBelIMUMTh 3HAUEHHEe [epeMeHHOoH A Ha elu-
HHILY.

IIpn BeIMOTHEHMM KOMAaHJLI NPUCBAMBAHWA CHAYAJA BBIYMCIIA-
eTCH SHAHTeHHEe BbhIDAAEHHH, CTOAINET) CIOpPpaABA 0T 3HAKA =, SATEM
peayIbTaT IpHCBAHBaeTcA IIepeMeHHOol, cTodllel clIeBa OT 3Haka
=R H]IIII ITOM THII BBIpAECHIEH JOJIMEEH OBITE COBMECTHM ¢ THIION
COOTRETCTBYIONIeH IepeMeHHOMH.

CgoilicTBa NpUCBANBAHWA:

1) noka mnepeMeHHOH He NPHCBOEHO 3HaveHHe, OHA OCTaeéTcCHA
HeolnpeaeJeHH o ;

2) 3HaYeHMe, NPHCBOEHHOE NepeMeHHOI, coxXpaHfAeTcd B Hel BILIOTE
A0 BBINOJHEHHA CHeAVHIINero npHcBAHBAHHA ATOM HEPEMEHHDﬁ
HOBOTO 3HAYEeHHHA;

3) ecan MBI DpUCcBaAMBAEM HEKOTOPOH NepeMeHHOH ouepeHOoe 3Ha-
YeHHe, TO NpeAbIAVIIee e€ 3HaUYeHHe TepAeTcda Oe3BO3BpaTHO.

IIpumep 2

CocTaBum ATTOPHUTM, B Pe3yabTaTe KOoTOopOoTo TTepeMeHHRIe & U B
JHTEePHOTD THIIA OOMEHAKTCH CBOMMM SHAYEHHAMHM.

Pemenne Buga

A = B

HeBepPHO, TaK KaK MocJie BBINOJHEHHA MepBOoil KOMaHABLl NMpHCBAHBA-
HMH IEPBOHAUYAJBHOE 3JHAUYEHHE llepeMeHHOM & Oyviaer Oe3BO3BPATHO
yrepanc. Bropas xomanjga DpPHCBOHAT OepeMeHIIoN B TeKyImee 3Ia-
YeHue lepeMeHHol .. B pesyabrare ofe nepeMeHHbIe HOJYYAT OJHO
H TO e HaYCHHEe.
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Ob6bekTbl anropuTMOB

Jlna moMcKa IMPaBUJIBHOTO PeIleHHA BOCHOJbB3YEMCHA AHAJOTHEH,
Ecaun Tpebyercsa nepeluTh MHAKOCTE M3 cocyiaa 1 B cocym 2, a u3
cocyaa 2 — B cocyn 1, To Ges gomoaHWTENBHOTO cocyaa J 3feck He
oboHTHCE. ANropUTM nepelMBaHHMII HpejcTaBieH Ha puc. 3.4.

Pue. 3.4, AlropuTM HepelUBAHHE JKHAKOCTCH

IIna pemeHHsA HWCXOAHOH 3ajaud BBeNéM NTPOMEKYTOUYHVIO IIe-
peMeHHy0 M. Anropurm o0MeHS 3HAYEHMAMM LepeMeHHbIX A u B
BATTUITICM TAT:

Ha4
M := A
A =B
B := M
KOH
Eean & v B — 4MCHIOBBIe BEeJIMYUMHEI, TO 00MEH MX 3HAYEHMH MOM-
HO OPTAaHW3OoRaTL W 003 MPOMCIKVTOYHOH TIepeMeHHON, HATpPHMep Tak:
A =34 + B
B :=4 - B
A = 4A - B

al100.tlda. ws
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OcHOBbLI anropuTMM3aumm

3.3.4. TabnuyHble BenNUYUHLI

B mpakTuueckoil AeATe/IbHOCTH YeJOBEK YaCTO HCIIOJbB3VET BCe-
BO3MOKHBIe TAOAMIlEI. JTO, HAaNpHUMep, CIIMCOK VYallHXcA B KJIACCHOM
KypHaae, tabens ycneBaemocTH, TabiMiia peayibTATOB CIOPTHBHBIX
copeBHOBAHMH M T. . Ylamie Bcero BecTpedawTca JTHHEHHBIE W TPAMO-
YroJibHbIe TAOJIHIILI.

JuHelHag Tabauna (OJHOMEPHBIH MACCHE) IIpeacTaBiIgeT OO0
Habop OTHOTHIHBIX JAAHHBIX, 3alMCAHHBIX B OJHY CTPOKY HJIH OJHH
cronber. JnemeHTsl CcTpokHu (cTronbma) Bcerga Hymepyiorca. Hampu-
Mep, ¢ IOMOIILK JHHeHHOH Tabnuubl MOryT OBITH IpeACTABJEHLI JHH
neaean (puc, 3.5, @) UIH KOAUYCCTBO VPOKOB, TPOTVINCHILIX VHCIH-
KOM B TedeHHe D-pHepHoH yuelHoll Hejgenu (puc. 3.5, 0).

MoHepeneHWK

BropHWk
Cpena
Yereepr

MaTHuua
CyG6ota 1 2 3 4 5
BockpeceHoe Bace4kuH 6 5] 1 0 0

=l M & L KN -

a (0]
Puc. 3.5. IIpuMepsl JAEHeHHLIX TadJIMIL

IIpamoyroasHaa Ttadauuma (ABYMepHBIH MaccHB) — 9To VIIO-
PAJOYEHHBIH HEROTOPBIM 00paszoM Habop coTpor (cToaOmoB), cogep-
JHAIIMX OJAWHAKOBOE KOJHYECTBO 3JieMeHTOB. CTPOKH NpAMOYIOJABHBIX
TabanI MMET CBOW HYMepamnuio, cToabnsl — cBoio. Hanpumep, c
IOMONILEID NPAMOYIOJBHOH TADJAHOLI MOJKHO NPEACTABATE KOJHYECT-
BO VPOKOB, NPONYIIEHHBIX BCEMHM VYeHMKaAMK 8 KJjacca B TedeHHe
9-npHeBHOH y4eOHOI Hegmenu (pmc. 3.6).

1 2 3 4 5
1. BacedykwH (5] 6 1 0 0
2. MoHoe 0 0 ] 0 6
3. PagyrvHa 0 0 1 0 0
19. Yabanok 0 0 0 0 0

Puc. 3.6. IIpuMep OpAMOVIOALIOH TaBMMIILI
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O6bLeKkTbl anrOPUTMOB

Beeit coBoKyIIHOCTH d/eMeHTOB TAOMMYHOH BeJIWYWHBI JA€TCA OXHO
HMA. NIeMEeHThl pasjauyaioT 10 MX HOMepaM, Ha3blBaeMbIM HHIEKCAMH.
HH,[I;ERCI:I SAIMMICEIBAKITCA B HBAIDPDATHBIX CROOKAX CPhady 33 HMEHEDR
TabINILkI.

Ecnan mepRyo W3 paccMOTpPeHHRIX HaMW Tadnawt (cMm. pHc. 3.5, a)
Ha3paTk WEEX, To WEEEK 1] = 'lloHsmosneHMk', WEREE[6] = 'CyGecma',

HazosémM TpeTh M3 pPACCMOTPeHHBIX Tabmwir LES. B atoil Tao-
JAIle TOJIOXKeHHe 3JJIeMeHTa 3aJaérTcd ABYMA HHIEKCAMH: HOMEpOM

CTPOKH H HOMepom cToabima. Hanpumep: LES[L, 1] = &, L=5[2, 5] = &,
LES[3, 4] = 0,

JIMHeHHBIE H OPAMOYIOIBHBIE TAOJAHIIBE HATIHIHO MOMEHO OpPeIeTa-
BHTE KaK aHAJIOI'H IIPHBERIYMHBIX HaM 00BEKTOB — PHIOB I[IKB.(D‘IHROE

B pasjeBajiKkax, MOYTOBBIX ANMKOB, AYeeK JJiA XpaHeHMA CYMOK B
cynepmapkerax (pmc. 3.7).

Pue. 3.7. Harnaguoe OPeAcTABICHHC JHICHIOH H NpAMOYIOALOOH Tafiamn

CAMOE IMABHOE

B umadopmarure oriaensHbiil mHbOpMALHOHHBIN o0BexkT (umcio,
CHMBOJI, CTPOKAa, Tabauia H Ap.) HasbIBaeTCA BeJIHYHHOH.

BenuunHel JeNATCA HA NOCTOAHHBIE (MX 3HAYEHHUA YVKA3LIBAKOTCH
B TEKCTe AJrOpHTMa M He MEeHAITCA B NpoIecce ero HCIOJHeHHA) H
nepeMeHHbie (MX 3HAYEHHMHA MOIYT M3MEHATHCH B HPOLEcce MCIOJHEeHUS
anroputma). Ilpm cocTaBieHHMH AJITOPHUTMOB HMCHONMB3YIOT BEJMIHMYHHBI Ie-
JIOrO, BeIIeCTBeHHOrO, JOrHYecKOoro, CHMMBOJBHOTO M JHUTEPHOIO THIIOB.

Jlnsa ccelIOK Ha BeIWYWHBI MCHOJB3VIOT MX MMeHa (MaeHTH(]HKAa-
Tophl). UMA BenIHMUMHBLI MOMKeT COCTOATH M3 OJHOM MM HECKOJBKHMX
JATHHCKHX OVKB, W3 JaTHHCKMX OVKB m mudp.

al100.tida. ws
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OcHOBbLI anropUMTMuU3aLmm

Tabanma (maccuB) — HaDOP HEKOTOpPOTO YHCJIA OJHOTHIIHEIX dJe-
MEHTOB, KOTOPBIM IpHcBoeHO oaHo umsA. Ilonosxenme anementa B Tab-
HIle OJHO3HAYHO ONpe/iesiAeTcA ero WHAeKcoM (MHAeKcaMu).

@ Bonpocbl n 3agaHnsa

1. Yro Taxkoe Beamumaal Yem pa3mH4YanTCcA NDOCTOAHHBIE H IIepe-
MEHHBIE BEeJIHYMHBLI?

2. BenmunHBl KaKHMX THIOB HCOOJAB3VIOTCH [PH 3a0HCH aJIropHUT-
MOB?

3. ¥YREamKHATe THN BEINYNHEI, SCIH €€ 3HAUeHHe DPaBHo: 2022; 14.45;
"HA': FALSE; —125: '142': 1.4 - 10%; .123E-2% 'aare'.
4. OnpegennuTe THOBI CAEAVIONIMX BeJIHYUMH:
a) Bec 4YesIOBEKAa;
6) mapka aBTOMOOMJIA;
B) roj Balllero poMIeHnd;
r) njaomanbk (PUTYPHI;
1) HasBaHMe MecsAlla roja;
e) KOJIMYecTBO MecT B CaMoJIéTe.

m 5. Paboraa B rpyinne, NOpHBEeAHTE MPHMEpPsl JONYCTHMBIX M
HEONYCTHMBIX 3HAYEHHH AJA KaxMJI0H U3 BeJTHUYHH:

a) TeMmnepatypa deJloBeKa;
0) ckopocTh aBTOMAIIIMHBI;
B) maomiajb CTPaHBI;

I') HA3BAHWE JHA HE/IeNH.

6. lna yero mnpeaHasHayeHa KoMmaHga npucBaunBaHua? Kaxossr eé
OCHOBHEI® cBoOlicTBa?

7. Kakaa komanaa IIPpHCBaAHBaHNA COCTaBJIeHA HpﬂEHJ[BHO?

a) & :— B
) b = E
B) 2 =R - 1
ry 24+ 1 ;= &

8. IlpuaymaiiTe ceoii anropuTM obMeHa 3HAYeHMAMH YHCJIOBBIX IIe-
pPEMEHHBIX & M B.

9. MmMerores UHCI0BLIE epeMeHHble &, B 1 C. CHOJIBKO IpOMesyTOu-
HEIX TICPeMEHHLIX ToTpedyeTcd a8 TOro, YToOLT TCpeMeHHOH 2
ObLID LPUMCBOBHO 3HAYEHME lIepeMeHHOoR 5, lepeMeHHOH B —
3MaticHIue TCpeMCeHOON (C, a TepeMeHHoH ( — 3HaducHHe Tepe-
MeHHOH A7 SAlHIIHTe COOTBETCTBYIOLIME ANI0ODHTM.
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10.

11.

12.

13.

14.

15.

ITocae BRIDOIHEHHAA HKOMAHILEI IPHCBAWBAHIELI < = = | Y SHas
YyeHHe IIepeMeHHOH x pasBHo 3, a 3HAYeHHe OepeMeHHOH v pas-
HO 5. Hemy OBIIM pPaBHBEI 3HAYUEHHUS NOepeMeHHBIX X H Y J0
BhIIOJHEHHA YHEABAHHOH KOMAaH/AbLI HPUCBAHBAHWUAT

Yro waseiBaioT BeIpaxkeHuem? KakoBel OCHOBHBIE HNpaBWja 3amnu-
CH BBRIpAXKeHWI?

IleperegnTe BEIpaskeHHWe H3 JUHeHHOH 3anucH Ha [lxonesHOM
ANITOPUTMHUYECKOM $3blKe B 34llMCh Ha fA3bIKe MaTeMaTHKM:

&) .a &k g
0) a / b * ¢
By a+b /¢
Y (a+ b} /
nkua b o e
e) (a +b) / (c+ d)

3anmnmuTte Ha [IIKonsHOM ANTOPUTMHUYECKOM SA3bIKe:
a) ax2 + bx + ¢

at®
0 +—
) W 2

Z
+ a

B) lz{a+h)fz;

1+ 2%
r) ——=;
be

n) va?+b? .

danumuTe JIOTHYecKoe BEIDaxeHHe, HCTHHHOE IIPDH BEINOJHeHHH
YVHEA3AHHOTO YCJOBHMA M JIOMHOE B NPOTHBHOM Cciaydae:

a) x mpuHagIe:xRuT orpeaky [0, 1];

6) x mesxHT Boe oTpeara [0, 1];

B) KasKJoe M3 YHCed X, § HTOJOMHTEILIO;

T) XOTA GLI OANO W3 YHCET X, Y TOJOKHTOILIO]

A} OB OO0 W3 YHCeJa X, Y He SABIACTCH TOIOMKHTENLILIM;

¢) TONLKO OO0 M3 THCeA X, If MOJ0MHTCILIO,

HzobpasuTe B gexapToBoi NpAMOYIoJbHOH CHCTEME KOOPJAHHAT

obnacTe, B HGTGpDﬁ H TOJBKO B RGTOpDﬁ HCTHHHO CJIelIVHIIee
JOTHYECKOEe BbhIpaxXeHHe:

8) T =" wild 2= 1)
8) (v >= x) u (v >= —x)

(v == =1} m {yv <= 1}

M
mo(y <= 1)

al100.tida.ws
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OcHOoBbI anropuTMU3aumm

e 16. 3annmnTe JOorHyYecKoe BRIpAKeHHe, NpPHHHMAalIee 3Hade-
HHe TRUE, Korga ToO4YKa ¢ KoOpauHATAMK (X, y) OpHHALIEXRHT
3aKkpamreHHoi obmacTH.

=Y

e 17. 3anumnTe KOMAaHAY TPHUCBAMBAHHA, B PpE3YJbTATE BBINIOJIHEHHA
KOTOpOH JoTrH4YecKasd IIepeMeHHad t IIoJvuaeT aHadeHue TRUE,
ECJAM BHRIOIHAETCHA VEA3ZAHHOES VCIOBHe, W 3IHAYeHHe FALSE

B IIPOTHMBHOM cCJIy4ae:

a) x — MOJMHHTEeNIBHOe HYHCIO;
0) XoTa OBl OHO M3 YHcen =, v, 7 PABHO HYJIIO;
B) UHcIa x, ¥V, Z PABHBRI Me:KAY co00i.

m 18. Kakme M3 npuBeéHHBIX HHMKEe BeJWMYHMH UeaecoobpasHo npeja-
CTARIATE © OOMOINbId Tabamn? OQbcyguTe »2TOT BOOPOC B
rpymie.

Beauyvursl! CINCOK VUEHHMEOB KJACCA, POCT YUEHHHKOB KJIHCCA,
CpeHHUH pOCT VUHeHHKOB KJacca, OIEHKA YYeHHMKa mo (pusuke,
cpenHHM Oann yyeHHMKa Ho (pU3HKe, OINeHKH VYEHHMKOB 3a KOHT-
ponbHYH paboty no mH(pOpPMATHKEe, AJHHE CTOPOH TPeyTroJbHH-
Ka, AJMAHBI CTOPOH HECKOJBKHMX TPeyroJbHHKOB, HA3BAHHA IHEH
Heaend, MMA dYenoBeKa, MIomiaib (purypsl, nepuMerpbl HECKOJIb-
KHX MIpAMOYIOJBHHKOB, caMafd HH3Kad TeMIeparypa BO3ayxa B
AHBaApe, KOJUYECTBO HMeBOYEK B KJaCCe, caMad MOMKAJIMBAA Jerana
HIOHA.




Cxay

KoHCTpykuna «cnegoBaHve». JIMHENHbIE anropuTMbl

§ 3.4
AnropuTMunyeckKkass KOHCTPYKLUS
«cnepoBaHue». JINHeMHble anropuTMbl

Kniouesvie carosa:

* caemoBaAHHE * CHHTAKCHYEeCHKasa oImHdKa
* JIMHeHHBIH AJTOpHTM * JJorHYeckad oImHdOKa

YenoBeKy B KH3HH NPHXOAHTCA PellaTh MHOKECTBO PasIHYHBIX
zajgau. Pemenne Kama0il M3 HMX ONHCLIBAETCH CBOMM AJMOPHUTMOM,
1 pasHooOpasHe 3THX AJrOPHMTMOB OYeHb BelIHKO. BmecTe ¢ Tem ansa
ganucu moboro aaropuTMa JOCTATOYHO TPEX OCHOBHBLIX aJTrOPHUTMH-
YeCKHX KOHCTPYVKIIHH (CTPYKTYP): cJaefoBaHWA, BETBJEHHA, MOBTOpe-
HHUA. ITO IOJOMEeHHe BBIJABHHYJ M jgokazan 9. [eixkerpa B T0-x rr.
IIPOIILTIOTO BeKa.

Sacrep Bwbe [Oeiikctpa (1930-2002) — BblAaloWMiA-
CH HMASPNAHACKMA YYEHBIA, WAOEWM KOTOPOro okasa-
N OrpoMHOE BAWAHWE Ha pPa3BUTME KOMMNLIOTEPHON
WMHOYCTRMI.

3.4.1. CnepoBaHue

CnepoBaHve — anropuTMMYECKas KOHCTRYKUWRA, oToSpaxawowan
ECTECTBEHHbIA, NOCNenoBATENEHLIA MNOPAAOK OSACTBUIA. ANropWTMEl,
B KOTOPBIX WCNONL3YETCA TONBKO KOHCTPYKUWA «<CnefoBaHue», Ha3bl-
BAIOTCH NMUHEWHbIMW ANTrOPUTMAMMU.

IIpocTreiimmii mpuMep KOHCTPYKIMH (CTPYKTYPBI) «CJ€IOBAHHE» —
aTO nmporpaMma nepejad Jgw000ro TeleBM3MOHHOIO KaHAJa: Tejenepena-
Y| TPAHCIMPYIOT OJAHY 3a APYroM, U CJefVIOIlad HAYMHAETCA TOJBKO
nmocJjie TOro, KAK 3aKOHYMJIACE NpeibIAVIIIAA.

I'pahmueckoe mpeacTaBieHNe AJTOPUTMHYECKOH KOHCTPYKIIHH
«CclIefOBaAHHEe» IIPHBeJleHO Ha pHc. 3.8.
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OcHOBbLI anropuTMmM3aunm

HeiicTeHe 1

Heiictaue 2

Puc. 3.8. ArropuTMHUYecKAS HOHCTDYKEINA «CHeI0BAHTE

Ilpumep 1
JInHeHBII aIropuTM NPHUTOTOBJAEHMA OTBApa IIMIIOBHHMEKA:

Hauano

CToMOBYIO TOMKY CYINEHBIX TIO/I0B
HNIHNIOBHHKA HIMEJILYHTL B CTYVIIKE
I
ITonoHUTh B KACTPIOJIIO
|

3a7HTE CTAKAHOM KHIATKA
|

Kunatates 10 MuEYT Ha c1aboM orme
|

Ox1aguTh
|
ITponeauTs

UﬁpﬂTHTE EHHMAHHEe, YTO MHOT'HE H3 H]JE,I[HHC&HHﬁ aTOTO aJaro-
PHTMAa MOI'YT TIDTDEEDB&TI: JdeTalH3allH — NnpelcTaBJeHHA B BHIOe
HERGTOP-Uﬁ COBOKYIIHOCTH foJee MeEIKHX ]TpE,[[HHEB.HHf‘I.

Ilpumep 2

Jlan parMeHT JMHEHHONO AJTOPUTMA:
x =2

y 1= X * x

Py oy

X 1=y *x

s =X + ¥
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KoHCTpyKUuna «cnegoBaHve». JIMHEeNHbIE anropyuTMbl

BHHEHHM, HAaX0Ee sHadYCHHMe IIOJVHIAT IIeReMOHHAS 5 ITOCHAE BBITICUI-
HeHHUH aToro (pparMeHTa AJTOPHUTMA.

Jaa srToro cocrtaBMM TabaMIy — 3HAYeHWH  NepeMeHHBIX,
3a/lefiCTROBAHHEIX B AJITOPHTME!:

MNepemMeHHbIe
War anroputma

X Yy s
1 2 = -
2 2 -4 —
3 2 16 -
4 32 16 -
5 32 16 48

CocrasnenHas HaMi TabAMIA 3HAYEHHH NEPEMEHHBIX MOAEIHPYET
paboTy HMCHOJHHTEJIA 2TOr0 AJIropMTMa.

IIpumep 3

HexoTopeiii MCHOMTHHUTEL MOKET BBINIOJHATH HAJ HEeJbIMH YHCIa-
MH, KpOMe onepanmii cJIoKeHH#A, BLIYATAHWA, VMHOMEHNA H JeJleHHd,
EIIE IBE OIEPAIHH: ¢ IOMOIILE) OHOEPAIHH 41V BRIYHCIAETCHS HEIIOJI-

HOe WacTHOe, ¢ TOMOITIRIO OTMepanun mod — OCTATOK.
Hanpumep:

Sddiv 2 =2 Dmod 2 =1; 2 div 5 = 0; 2 med 5 = 2,

IToxaskemM, KaK ¢ TIOMOIIBI0 3THX ONMEpPaAlHi MOKHO DPEaTH30BATH
anropuTM paboThl Kaccupa, BbIJAOIIEro MNoKynareaw caaudy (s) =Ha-

MMEeHBINUM KoamyecTBoM bDaaxkHOoT mo 1000 (k1000), 500 (k500),
100 (k100) m 50 (k50).

k1000 s div 1000
s := 5 mod 1000
k500 := s div 500
5 := 3 mod 500

k100 := s div 100
5 5 mod 100

kS0 := s div 50

BeINONHWATE anropuTM AnA = = 745 KM = = 15864, COCTaBbTE COOTBET-
CTBYIOLWME Tabnuubl 3HAYEHWA NepemMeHHbIX.

)
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OcHOBbI anropuTMmu3aumm

Ilpumep 4

o Y wmcnoaautena Aantha aBe KoOMaHABI, KOTOPBIM NPHCBOEHBI
HOMepDa:
1. npubaes 2
2. yMHO¥b Ha a (2 — HeHM3BeCTHOEe HATypaJIbHOe YHCJIO)

BrinmonHaAa nepByiw M3 HHUX, AJb(da VBeIHUHBAET YHCJIO HA IKpa-
He Ha 2, A4 BBIIOJHAA BTOPVH, VMHOMAET 9T0 4YMCI0 HA a. IIporpam-

Ma AJaA HcnoJHATena Anbpa — 5TO HOCJAeJ0OBATEJBLHOCTHL HOMEpPOB
womans. MszeeerHo, uro uporpamma 11211 unepesosgur umneao 4 B
qucao 100,

Heobxoaumo olupese/dTh 3HAYSHMUE a.

danumeM MOocJIeJ0BATEJLHOCTE [eHCTBHH 10 nOpeodpa3oBaHHIO
HCXOAHOTO Yyueaa 4 B COOTBETCTEMHM C 3aJlaHHBIM aJITOPHTMOM:

A+2+2)-a+2+ 2=100.

Brinmonaum npeobpasoBHHe JIeBOH YACTH BhIPAMKEHUS:

8:-a+4=100.

Pemum sMHeilHoe ypaBHeHHe:

5-a=906, a=12.

3.4.2. OrpaHM4eHHOCTb JIMHEWHbIX anropmTMOB

Ilpumep 5

YV wncnonaurens Pobor ecTh uYerTbipe KOMAaH/AbI IepeMelleHHdA
EEE0XK, HREVE, BJISBEC H BIpasc), IPH BLRINOJIENIHH KamIoH M3 OHX
Pobor nepemeiniaercd Ha OJHY KJIETHY B COOTBETCTBYIOLEM HallpaBJe-
HuH. Ilo womMauge =awxpacrrs PoboT sakpaniuBaeT KIETHEY, B KOTOPOH
OH HaxoJUTCA. SanHileM JHHeHHBIH aaropuTM, HCIONHASA KOTOPBLIH

PoboT mapucyeT Ha KJIeT4HaTOM MoJie CIeAVIOI[HH Y30pD U BepHETCA B
MCXO0/IHOe TIOJIOKeHHe, 0D03HAUeHHOe 3BE3NOYKO0M:

ﬁﬁ anr ysop

<>> Hay
3aKpacuThb
BIPaBo
BIPaEBo
3aKpacmThb
BHUS
BJIEEO
2AKPACUTH
BJIEBO
BBEpPX

KOH
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KoHCTpyKUuMA «cnegoBaHve». JIMHEeHbIe anropuTMbl

A Temeps moayMmaliTe, 4TO mpouaoiiger, ecand Pobor nmpHcTynHT K
BBITIOJIHEHMIO 3TOH Ke NporpaMmbl B 0oDCTAHOBKE, B KOTOPOI MemHay
ABYMA KJETKaAMH ecTh CTeHa:

OueBnpano, uro PoboT 3akpacuT Bce KJIETKH, HO HE CMOKET Bbi-
MOJJHHETE IMOCJeJHION HKOMAHIOY. IBITAACE INOJHATECHA BEEpPX, PﬂﬁUT
CTONKHETCH €O CTeHOH, 4YTO NPHBEAET K ero paspyileHuio.

PacemoTpeHHBIH DpUMep JAeMOHCTPHPYET 0cobDeHHOCTh JHMHEHHBIX
AJNTOPHTMOB, COCTOAIIYI) B TOM, YTO HX HCIOOJHHTEIE HEe MOMKeT
VEJOHHTBHBCHA OT BBINOJHEHHMA HH O,I[Hﬂﬁ’ H3 nocjeJoBaTeJbHO HAVIIIHNX
KOMaHJ, Jayke ecJd O4YeBHAHO, UTO odHepejaHoe AeiicTBHe OeccMBICIeH-
HO. OAHAKO HCHOJHHUTENL BCE PABHO MNONBLITAETCH €ro BLINOJHWUTH,
IIOTOMY UTO <«HE yMeeT» pas3judyaTh TaAKHe CHTYaIlHH.

IpakTueckn nwbad 3ajada, BO3HUKAIOIAA B 3KHU3HHM, [peanoJa-
raeT CHTYVallH, KOrja BEIOOP AelCTBHA 3aBHCHT OT TeX MJIH HHBIX
VCJIOBHH W He Mo;eT DbITh KeécTKo npegonpegenés sapanee. [lo atoit
IPUYHHEe HMCKJIOYHTENILHO JHHEIHHBIE AJTOPHTMBI HaAXOZAT BecbMa
OrpaHMUYeHHOe NpHMEeHeHHe.

3.4.3. Owmbkn B anropurmax

AnropuTM, paccMOTpPeHHBIH B MpHMepe J, BBl MOKeTe BBINOJHHTH
B cpege KyMup. Ilna sroro ero HeobxoaumMo AONOJHHTE NEpPBOH CTPO-
KOH: MCNoNik30zaTe Pobor.

Eciun Bel Beé BBegeTe 0e30HIHO0OUYHO, TO IOJVUHTE OMKHIaeMbIH
pe3vIbTAT. BonaH Ke, HAIPHMED, BMeCTO KOMAHARI GIcRC BRI BBEIETE
=neEa HMIHM B &I==0, TO HA SKpaHe VBHAHTe cooflleHHe 06 ommHOKe
(pue 3.9). Tarume OmMMNOKH HASBIBAKTCS CHHTAKCHYECKHMH H MOTYT
OBITE JeTK0 YCTpaHeHBI: J0OCTATOYHO BHHMATEJIBLHO OTCAEHKHBATE BCe
cOOOIMIeEHHUA, TMOABIAKIIIHECHA HAa JKpaHe, W BHOCHTh HCHOpPABIeHHWA B
3aIMCh TOH MJIH WHOH KOMAaHILIL.
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OCHOBBI anropuTMmuaaumm

K |Hosan nporpamsa — Kymup —H-IELE!

Mporpamma PeoakTvposadde  BoTaska  BoimonHedwe  WHcTpymMedTe  PofBor  Yepresdde  Wadgo  Mupel
BAX CloeEIewred fosEma
.

Mcnoneso0BaTe Fofor —
anr ysop
Hay

= BaKpacHTh
s BOpPaBoO

= EOpPaBo
SaKpacHuTR
BHH3

CodoaWt s =
| B |

= BIEBAa Hetr Takoro anropurda (2702)

>> 19:39:34 - Hoeasa nporpamMMda* - BellONHeHMe Ha4aTo

| a8 : | IO BEA A |'_.'|E_:_-_-_.--.1 Y K& BRI NMHEHWMA = HewT rak e

Al
-
q J L':I

E | Pep,ampﬂaamef Ciumbon; 1 |CTp:2,I'IDa:1 | BCT

Puc. 3.9. Cubprakcuucckad omubKa B AJICODHTME

Apyryeo pasHOBHAHOCTbL OIMMOOK HASBIBAIOT JOrndyecEHMH. B ciy-
Tae JOTHYECKON OIMMOKW TPOTpaMMa BLITIONHACTCA, HO HE TIPWROJNAT
K JKeJIaeMoMy pe3yibTaTy:

1) mpr BBITIOJHEHHH AJTOPHTMA MOMKET BOZHHKHYTH OTKAa3, €cJIH
MCIOJIHUTEb HE MOMKEeT BbINOJHUTE HEKOTOPYID KOMaHIVY
(puc. 3.10, a);

2) anropuT™M MozKerT ObBITh 3ABEpINEH, HO pe3yiabTaT ero paboTsl He
OyJeT COOTBETCTEOBATE IOCTABRIEHHOH 3amade (pic. 3.10, o).

il i)

Puc. 3.10. Jlornueckue OMTHOKYM B #TODHATME

Bece ommbrn HCIIPaABAAKTCA B IIPOIecCe OTIJAaIKH TITPOTPaAMMEI.
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KoHCcTpykumsa «cnepoBaHue», JIMHEeWHbIE anropuTMbl

CAMOE IMMABHOE

Ina sanmcen a000T0 ANrOpUTMA JOCTATOYHO TPEX OCHOBHBIX AJI-
FOPATMHYECKHUX KOHCTPYKIMH (CTPYKTYP): claeJoBaHWA, BeTBJIEHHA,
IIOBTOPeHMA.

CnemoBanme — aJaropuTMHYecKad KOHCTPYKINA, oTobpaskaromias
eCTeCTBEHHBIN, MOCHeN0BATE/IbHBIN MOpPAMOK AeiicTBHUii. AJIropuTMbi, B
KOTOPBIX HMCIOJBL3VeTCS TOJBKO CTPYHTYPa <«Claef0oBaHMe», Ha3BIBAIOTCS
JUHEHHBIMH.

IIpakTuueckn miobaa 3ajada, BO3HHKAIONIAA B JKH3HH, Npeanosa-
raeT CHUTYaluM, Korjga BbiDOp AeiicTBMA 3aBMCHT OT TeX HIM HMHBIX
VCJIOBMH W He MOKeT OBITh JKECTKO npegonpeneneéH sapanee. Ilo aToi
NpHYHHE HCKJINYUTE/NIbHO JUHEHHbIE ajlropUTMbl HAXOAAT OrpaHUYeH-
HOEe NpPHUMEeHeHHE.

Bonpocbl u 2apaHuvs

1. Kakue anropuTMbl HasbslBaloTcA JUHENHBIMH? 3aBHUCHT JH
B JIPIHEE‘[HDM H..JII“DPHTME nocjaej0BATEJIEBHOCTE BBITIOJIHAEMBIX
NeMCTBUH OT MCXOAHBIX JaHHBIX?

2. Ilpuseaure npumMep JHHEHHOTIO AJITOPHUTMA:

a) M3 TOBCeJHEBHOH KHM3HH;
0) M3 JUTEPATYPHOI'O IPOU3BEeHUdA;
B) m3 moboil nmpeameTHOH o06sacTH, H3y4YaeMoOll B IIKOJE.

3. 3anumuTe JUHEHHBIH aJropMTM, HCOOJMHAA KoTopwlili Pobor
HApPHCYeT Ha KJeTHYaTOM IoJe CAeJVIOIHH y30p M BepHEeTcA B
HCXOJHOE MOJ0KeHHe.

<o

4. Ilo anropuTMy BOCCTAHOBHUTE (DOPMY.JIY.

gl =1 i =
a2 = al / x
a3 := a2 / x
ad = a3 / x
y = al + aZ
y =y + a3
y 1=y + ad

al100.tida. ws
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OcHoBbI anropuTmMmu3auin

5. Kaxoe zmaderue IOGVIVHHET ODepedMedHada b II0CIE BRITIOUMHOHIA
cAeIVIOIIero alroparma?

+ o +

- 5
Boceranosure ¢hopMyay BRUHCISHHS v OIS OPOHIBOJBHOTO 3HA-

HeHHA .

MG A R kg
|
A S
*

MoK WX

6. IIna sagamHOro KoJaudecTBa cyToK (tfh) TpebGyerca onpeaelHuTb
KoaudecTso dacos (h), muayT (m) u cexyua (c). CocraBbTe COOT-
BETCTBYIOUIMIH JIHHEHHLIH aJXTropHTM.

7. UapecTHO, uTo 1 Muaa = 1,5 Bepcrsl, 1 Bepcra = 500 caxeneii,
1 casxens = 3 apmmaa, 1 apmuna = 28 gwiimos, 1 gwoiiM = 25,4 MM,
Ilonpayace aToii MH(pOpMAIIHEH, COCTABLBTe JHHEHHBIH AJITrOpHTM
HepeBoia PACCTOHHMA X MHAb B KHJIOMETDbI.

8. HexopHoe zaHHOoe — [ejoe TPEeXSHAYHOe 4YHCA0 X, BelnoaHunTe
JIIa x = 125 cHeavIONIHHA alropHTM;

x div 100

x mod 100 div 10

X mod 10

a+ b + c

a
B 3
o
5 1=

Kakoll cMBIcT HMeeT pes3vibTaT 5 9TOrC aJropuTMa?

9. DH];IE,I[E‘.JIHTE SsHAYeHHA DIe/JodHC/IeHHBIX IepeMeHHBIX =X H 0¥
nocJe BBEIMOJHEHHA aAlITOPHTMA.

X
Y
X
Yy = x mod y
¥

o 10. HcnoNHHTenA Asasha aBe KOMaHALI, KOTOPLEIM HPHCBOEHEI
HOMepa:

1. npubaes 2
2. yMHO¥b Ha a (a — HeHm3BeCcTHOe HaATypalbHOE THCIIO)

Beinosmaaa nepsyiw w3 HuX, Anbda yBeIMuYHMBAET UYMCIO0 HAa
pKpare Wa 2, a BLRITOJHAA BTOPYI0, YMHOKACT DTO HHCIO Ha a,
IIporpamma ana wcnonauTens Ansha — 5TO OCHEA0BATEb-
HOCTL HoMepon xomamn., Marectno, uro mporpammva 127711 mepe-
poauT uncao 4 g uymcnao 100, Oupejenure sHadeHwe a.
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KOHCTpyKUuMAa «BeTBneHwne». PasBeTBNAIOWMECH anrOpUuTMbl

§ 3.5

AJ’IFOPHTMH'-IEGI(HH KOHCTPYKLUMNA «BeTBNEeHWne».
PESBETBHHI{)MHECH aAIMOpPpUTMBbI

Knawueewnte cnosa:

* BeTBJIEHHe * HelnoJHOe BeTRJIeHHe
* MOJIHOE BEeTBJIEHHE * pasBeTBJAANINIHEcCA AJTOPHTMBI

3.5.1. NMNonHoe M HenonNHoe BeTBNEeHue

BeTBneHWe — aropUTMUYECKAd KOHCTPYKUMS, B KOTOPOA B 3aBW-
CMMOCTH OT pes3ynbrara Npoeepky ycnoeua («a» wnn «Het») npeay-
cMOTpeH BbiBop OAHOW W3 ABYX nNoOcCnefosBarentHOCTEW OeWCTBUW
(BeTBelt). ANrOPUTMBI, B OCHOBE KOTOPLIX NEXWUT CTPYKTypa «BeTene-
HWE», HA3BIBAKT Pa3BEeTBNAKLLMMMUCSH.

Baok-cxema pBeTBiaeHMHA npejacraBiaeHa Ha pue. 3.11. Kasxpas
BeTEh MO;EeT OBITE J000H cTelleHHM cIo:EHOCTH (pHe. 3.11, a); onmHa
13 BETBEH MOMeT BoODINE He cojep:KarThk npegnucasnil (pme. 3.11, O).

,H,ﬂ ,/-J‘\E HET .-H.a .,-"f HET
-—<FCJ1CIIBHEJ,_,J— Yenosue
H“‘aﬁ__ =
Heitcrena 1 HeitcTua 2 | Heitcteua 1
a a
Pue. 3.11. Crpykrypa sBeTBiacHHe»: d — LU0JAHA" (OpMA BOTBIACHHA]
i — HCHOJMHAA (OpPMA BCOTHJICIHA

Ha IlIxonsHOM AJITMOPHTMHAYeCKOM HA3BIKe KOMaHIaA BeTRBJICHHSA
3AIIHMCEIBAETCHA TaK.

Ilonnas dopma BeTBIEHHA: Henosnnas dopma BeTBlIeHHsA:
ecnu <yCJlIOEMe> ecnmM <ycloBpue>

mo <IeHMCTEMA 1> PO <OnercTBMA 1>

MHade <nelcTeEMs 2> BCe

BCE
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OcHOBbI anropuTMm3acmnm

IIpamep 1 IIpamep 2

anr MoABOIMCaHMe MNpMoTabBok He, HM anr cBopel Ha MNPOTYIKY

Ha4 Ha4

ecnM NpuUcTaBka Mol ylapeHuem ecnM Ha Ynuue OoOXKIb
mo nuMcaTe HE TO B3ATE I0OHTHK
MHaYye nmcaTte HM BCe

BCE

Jna sanucm }TEJIUBHi:I. B 3@BHCHMOCTH OT DPe3yJBTATOE IIPDOBEPEH
KOTOPLIX BHEHD&ETCH TA WJIM WHAHA MOCJeJOBATENBHOCTh AeHCTBHIl,
HCIIONLIVIOTCHA OMNEPANHH CPpABHeHHA:

Ho< 4 — A MeHbIIEe B;

B <= B — A MeHRITe HJIHW paBHO E;
4 =3 — 4 paBHO B;

A>3 — A Doapmie B;

A »= B — A OoJplle WIH paBOoo 5;
A < B — A He paBHO 5.

370chE OVKBET 2 W B MOMHO 3aMCHATE Ha JTIOOLIC TepeMeHHELIC,
uueaa M apaipmernueckue BbipasdeHudA. llpueenéHHble OLEPALLMK CPAB-
HEHHUA JONYCKAIOTCA W JIJIA CHMBOJLHEIX IepeMeHHBIX.

IIpumep 3

AJIropuTM™M, BCTPOEHHBIH B <«YMHBIIN» TEPMOMETP, MOMKET MMEThH BH/I:

Hauano

Cnucok JaHHBIX

|
| temp — Belq

/_’ temp

" e
Ila HeTt
temp > 36,6

/ Temneparypa NOBLIIIIEHHASA / Temneparypa HOpMAILHAA /

Konmen




Cray

KoHCTpyKUWa «BeTBNeHune». PasBeTBnAloWMEecs anropuTmsbl

Ob6paTuTe BHHMaHHe Ha BTOpOoH OJOK 2T0il Om0K-cXeMmbl. B Hém
npejAcTaBjeHbl MMA M THUN BeJIMYMHBI, obpabaThiBaeMoOil aJropuTMoM.

Yenosusa, cocToAmMe W3 OAHOM omepanMM cpaBHeHHMs, Ha3biBa-
10TCA TMPOCTLIMH. B KadecTRe yCJIORMH OpH OpPranHa3alliil BOTRIACHWH
MOMHC HCIIONBIOBATE H COCTABHBIE YCJIOBMAH. CocragHusie YCJIOEBHMIL
MOAYYAIOTCA H3 IPOCTLIX C TOMOINLIO JOTHYECKHX CBA30K and (m),
or (mnm), not (Ee): and osHayaeT OJHOBPEeMEHHOE BblIIOJIHEHHE BCex
VCJIOBHI, Or — BLINOJINEHHEe XOTA OLI 0ZHOTO VCJI0OBHS, not osmadaeT
OTPHULAHWE VCJAOBHA, 34IlMCAHHOIO LOCIe cJjiosa not,

ITpumep 4

ANTOPUTM OTIpEICTeHA TIPHHATeKHOCTH TOUKW x oTpedry [z, bl
Ecnu rouka ¥ NPpHHALIEHHT SAHHOMY OTDE3KY, TO BBIBOIUTCH COOD-
menue 'TE', B OpOTHBHOM caydae — '1T°T',

——

4 !

o —

— ~~——___ Her
—_ (x>=a)and (x <= bx_f:a—
N ). S i N .—/
nA / / HET /
i
3.5.2. KomOMHauua HeCcKoONbKUX |
BEeTB/IEHUA Yi=A4 |
CymecTeyer IOCTATOYHO MHOI'O CHTYya- X_|H =
IIM¥, B KOTOPBIX NPHUXOAHUTCA BBIOMpaTs He _'P‘E_(:: B YIK'}E-
H3 JBYX, a M3 Tpéx u OojJee BapHaHTOB. N
EcTh passbie criocodbl MOCTPOEHWA COOTBETCT- T_ B
BYIOIIHX aaroputmoB. OauMH H3 HHX — l—.i—
COCTABHTE RDMﬁHHHII]‘II‘D H3 HEeCEOJIBKHX l_.
BEeTBJIEHHIL. Ha .~ ~_ Her
T CsY >
o
IIpumep 5 B

ANITOpHTM, B KOTOPOM IIepeMeHHOH ¥
IIPHCBAMBASTCA 3HAYEeHNe HaMDOJIBIIEH M3 | -
TPEX BeJHYHMH A, B H (.
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OcHoBbI anropuTMmM3aumnm

IIyers 2 = 10, B = 30 uw ¢ = 20. Torma mpolect BBIMOJTHEHT
AJNTOPHTMA MOEHO IPelCTABHTE CleIyIINel Tabiumei:

KoHcTaHTsi MNepemenHan
War anropmTtma A B 5 i Ycnoeune
10 30 | 20
1 10
2 30 > 10 (Ma)
3 30
4 20 > 30 (Her)

IIpumep 6

Paazpaboraem aaropuTMm Aas HCHOOJHHTens, paborawiero ¢ ma-
POH UHCeI W CPABHHBAKNIOETD HDEPBOE UTHCIO G0 BTOPRIM. PesyviabTATOM
BBINIOJIHEHHUA AJITOPHTMA JOJIXKHO OBITE OJHO M3 TPeX coobImieHHi:

1) aucna pasHBEI;

2) nepeoe umpcyo Oosbiie;

3) BTOopoe uuciao Gosabie.

Het

/ Ynesa paBHBL /
/ A Boabkiue / / B oonkme /

[ Komerm |

Hcnonaurens PoGor mMokeT BBINOJAHATL TY HWIH HMHYVIO [OCJIeN0-
BATEJIBHOCTE JAEHCTBHH B 3ABHCHUMOCTH OT BBITIOJIHEHWA CJEAVIOMIHX
IIPOCTBIX YCJIOBHM:

Ipumep 7
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KoHCTpykuua «BeTBneHue». PasBeTBNAOWMECH anrOpuTMsbl

cnpaea ceBOBOOHO cnpaBa CTeHa
cneea cBOBOOHO crleBa CTeHa
CEEpXY cBOGOOHO CEEpXY CTeHa
CHU3Y cBOBOOHO CHU3Y CTeHa
KIeTKa 4YMcTas KJIeTKa 3aKpaleHa

Tax:xe Pobor moser AeilcTBOBATH B 3aBHCHMOCTH OT BBINMOJHEHWHA
COCTABHEIX YCJIOBHIA.

Mopymaiite, B Kakyw Knetky nepemectutcs PoboT W3 knetkw, @
0603HAYEeHHOW pPOMBUKOM, NPpKY BLINONHEHKMKM cneaywowero cgparmedTa
anropuTma.

ecnu crnpaepa ceoBoOHO MAM CHM3Y cBoDOOHO
TO =aKpacHTh

BCE

eCnM crnpaga cTeHa
TO EIEEBOC

BCEe

eClIM ClekBd CTeHa
T0 BIRPaABO

BCe

S O

CAMOE INMABHOE

BerBnenne — aJropHTMHYeCKas KOHCTPYKILHA, B KOTOPOH B 3a-
BUCHMOCTH OT peayiabTata nuposepkmn yejaoBusa («Jla» wmam «Het»)
IpeayCMOTpPeH BEIDOP OZHOH H3 ABYX IOCJeJ0BATENBLHOCTEH AeHCTBHH
(BeTBeil). AJNropuTMBI, B OCHOBE KOTODPBIX JEMKHT CTPYKTYPpa «BeTBJe-
HHe», HA3LIBAIOT Pas3BeTBIAAMIAMHCH.

Bonpocsl n 3apaHus @

1. Kakme anropuTMbel Ha3BIBAKT pasBeTBaAwimuMuca? CormacHu
JU BBl € VTREpIKJEHHEM, UYTO B PA3BeTRIAINEMCS AJIroOpHTMEe
npH JM00BIX MCXOAHBIX [JAHHBIX BBITOJHAKTCA Bce AelCTBHA,
npeaycMOTpPeHHEIe aaropurMom?
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OcHoBbI anropuTMM3aumm

2. IlpuBeanuTe mpuUMep PAa3BeTBIAAIIETOCH AJTOPHTMA:
1) w3 moBcegHeBHOH KHIHM,

P

2) M3 JUTEepaTYpPHOTO NPOH3BEeNeHHA;
3) mu3 mwboil mpeaMeTHOI obnacTH, H3yd4aeMOH B IIKOJIe.

3. lomonauTe AJNTOPHTM W3 NIpHMepa o Tak, YTOOBI € €ro MOMO-
LIBK MOMHO ObLI0 HAHMTH HAMOOJBLIIYIO M3 4eTbIipEéxX BeJM4YHH &,
B, C ® L.

e 4. CocTaBbTe ANTOPHUTM, C MOMOIIBI KOTOPOTO MOXKHO OIPEAETHTH,
CYIIECTBYET JIH TPEeYIroJbHHMK ¢ IIHHAMH CTOPOH a, b, c.

e 5. CocraBsTe aJropMTM, C NOMOI[LI0 KOTOPOTO MOYKHO ONpPEAeTHTh,
ABJIAELTCS W TPEYVIOABHHUE ¢ 3AJAHHBIMH AMUHAMHE CTODPOH A, o, O
PABHOCTOPOHHHM.

6. CocraBeTe aJropuTM BO3BeJeHHA YETHOIO 4YHCJAA B KBajpar,
A HEeYeTHOro — B KyD.
7. Kakasa sagaga pemaercsa ¢ NOMOIIBIO CHAEAVIOIErD aaropuTrma?

K:=0
,]'IaHe*r
K:=K-+1
I' =l
,Ila Her
>
K:=K+1
L g

8. CocraBnTe ﬁﬂDK‘ﬂXEh‘I}T all'opuTMa onpeljeJieHHA KOJHYeCcTBa

=

UETHBIX 4YMCe] Cpelll 3adAaHHBIX DeJIbIX YHCEeI ;"1';, B ® C.
9. CocrasbTe OJ0K-CXEMY AJTOpUTMA ONpPEAEeHUA IpHHAAIEK-
HOCTH TOYUKH x oTpe3ry [z, ] (mpumep 4) ¢ uwcnmonn3oBaHmemM
KOMOMHAIIMM M3 JABYX BeTBJIEHMI.
10. CocraBpre OA0K-CXEeMY AaATOpPUTMA [IPABOIIMCAHUA [IPHUCTABOK,
OKAHYMBAOIMINXCcA Ha OVKBY «3».
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KOHCTPYKUMS «BeTBAeHue». Pa3seTBNAIOWMECs anropuTmsi

11. UaBectro, uto 31 amsapa 2022 roma OBIJI0 TOHeAEJABHHKOM.

12.

13.

14.

Kakue smauvenmus JAOJIHHEI OBITEH NpHCBOeHBI .J'IHTEDHDﬁ nepemMeH-
HOH v B AITOpPHTMe, ONpejesjflnIleM [eHb HedelH A8 OIPOHEa-

BoJbHOrO uHena (chislo) aasapa 2022 ropa?

chislo := chislo med 7

ecnyu chislo = 3 wo y: = ' !
ecnu chislo = 4 o y: = ' !
ecnyt chisle = 5 wo y: = '_!
ecnan chislo = 6 To y: = ' !
ecnmn chislo = 0 o y: = ' '
ecnn chislo = 1 To y: b
ecnu chislo = 2 o y: = ' !

,IlH.HH nBe ToukH Ha maockocTH. CocraBbTe AJITOPHTM A Ollpe-

JeneHnd, Kakad U3 HUX HAXOAWTCA OAMIKEe K HAYAIY KOODAWHAT.

CocraBeTe AJrOPUTM JJisA ONpejesieHHd, ecTh JHU cpean nudp sa-
AAHHOTO IEJIOTO TPEéX3HAYHOTO YHCJI4 OJHHAKOBEIe.

Yuennk 8 Kiacca, NO3HAKOMHBIIHIICA C Pa3BeTBAMIOIIMMHCHA aj-
ropuTMaM#, pelidsa NPpUMeHHTh CBOM 3aHMA HAa YpPOKax Marema-

THKH ¥ paspaboTan aJropuTM pelIeHHs JHHEHHOro0 ypaBHeHHUA
ax +b=10. O odeHb TOPONHJICS W NOITOMY JONOVCTHI B OJIOK-

CXeMe aldropHTMa OIMOKH.

COoHcOE TaHHBIX

I

E{JEDE

/’Eupﬁeﬁ HE/ s el
| -
|

al100.tida.ws
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OcHoBbl anropuTMuU3aumnm

HcopassTe ommbxkn. llpoBepsTe nmpaBHIBHOCTE padoTEI AJTOPHT-

MAa, PELIMB € ero NoMollbid CHAEeAVIOUHe VPABHEHWS:

1) 5-x—-10=0;

2y 12 - x = 0;

3y 0-x+10=0;

4y 0-x + 0= 0.

15. Pobor maxoamTcd BHYTPH IIOJS pasMepoM 95x5 Kietok. Pagom
¢ Pobortom ecTh cTeHa aauHOH B ogHY KJeTKY. CocTaBbTe B cpeje
(cucreme mnporpammuporanus) KyMup oamH H3 claegyiOIimMx
AJITOPHTMOB:

a) Pofor szaxkpammuBaeT JBe KJIeTKH: KJeTKY, B KOTOpOoH OH Ha-
XOAUTCA B CTAPTOBOIl NO3WUIIMKA, M KJIETKY € APYroil cTOpOHBI
OT CTEeHBHI;

6) Pofor zakpammupaeT KJIETKY € JPyroil CTOpPOHBI CTEHBI M BO3-
BpaljaeTca Hasajm;

B) Pobor sakpammpBaeT KJETKY, B KOTOpPOil OH CTOMT, M <«IIpH-
yeTcA» 34 CTEeHY.

IIporecTupyiiTe nporpaMmy, VCTaHaBAMBAA HaYaJlbHOe IIOJIOMKe-

une Pobora B Kaerkax, ormeudeHHBIX pombom.

§ 3.6
AnNropurMmnYeckKas KOHCTPYKUUA
«NOBTOpEeHue». LUunknunyeckue anroputmsl

Knawouweanie crosa:

* DOBTOpPEHHE * ODUKJI ¢ 3aJaHHBIM YCJOBHEM
* NMKJIAYeCKH AJropuTM™M OHOHYaHHA DEEDTH

* TeJOo IHKJIA * DK ¢ 3aJaAHHBIM YHCJIOM

* HMEJ ¢ 3ajJJaHHBIM VYCIOBHEM HDETDPEHHﬁ

ITpoaoKeHHA paboTsl * OUKJ ¢ TepeMeHHOH
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KoHCTpykums «nosTtopeHue». Linknuyeckmne anroputmel

MoeTOpEeHUE — ANTrOPUTMMYECKAA KOHCTRYKUWA, npeacraBnsollas
cob0oil NocnenoBaTenbHOCTb ASACTBMNA, BbIMOMHAEMbIX MHOTOKPaTHO.
ANropuTMel, copepxawwune KOHCTPYKUWIKO T(MOBTOPEeHWHd, Ha3blBaKOT
LHUKNUYeCKMMKM 1 uuknamu. [locnenoBaTtensHOCTE OEACTBUIA,
MHOMOKPETHO NOBTOPARLWEACA B MNpOoUecce BRINONHEHWA UWEKIA,
Ha3bIBAETCH Tenom uukKna.

B sasmcumoctn ot cnocoba oprasf3alifiyl NOBTOpPEHHA MOMIHO BhI-
AeJIHTE CJAeIVIIITHEe THIIEI IIHKJI0B.

1) nura ¢ 3aZaHHBIM VCJIOBHMEM MPOJoJeHHa paboThl;
2) ODMKJ ¢ 3aJlaHHBIM VCJIOBHEM OKOHYaHHMA paloThwl;
3) mMKJ ¢ 3aJaHHBIM YHCJIOM IOBTOPEHHII;

4) DHUKJI ¢ NepeMeHHOMH.

3.6.1. Uukn ¢ 3apaHHbIM YCNOBUEM
npoaoc/HXeHUs paborsl

Iluka ¢ sajaHHBIM VCJAOBHEM POAOJKEHHA paboThl MHAYe Ha3bi-
raror; MURI-IIOKA, muka ¢ mpeayeJorHem,

Jloruga paborhl  3TO0H  KOHCTPYELMK  ONHCBIBAETCH CXeMOH,
noxkasanHol Ha pHc. 3.12.

—

= i
<__ Ycaosue —>—
H‘““*—u. .,-'-'"'F-f
[ 70

Tesgo unKaa

|

Puc. 3.12. Tluxa ¢ npeayeaosmem

Ha IllxonpHOoM AanropuTMHYECKOM H3BIKE 2Ta KOHCTPYKIHA 3a-
IIHCBIBAETCH TaK:

HU, noxka <yclosue>
<TeNl0 UMENa (NocleloBaTenbHOCTE OeMCTEMI) >
KL,

&

al100.tida.ws
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OcHOBbLI anropuTMmM3aunm

Brummonnaerca uura-IIOKA crepgyiommum obpasoMm:

1) nposepsieTcs ycjaoBHe (BhIYMCAAETCHA 3HAYEHWE JOTHYECKOTO BBI-
paxkeHHdA);

2) ecnm yesoswe BeinogHsercsa («lla»), To BeIMOMHAETCA TENO IHKJIA
M CHOBA OCYIIEeCTBAAETCA Ilepexoj]] K IpOBEpHKe VCJIOBHA; €cJH
ke yceaoBue He Beinoaaserca («Hert»), To BREIMONHEeHWMEe nHEKJIa
3aKaH4YHBaeTCH.

BosmoskHBI caydam, Korjga Teno IMHUKJAA He OyAeT BBIMOJHEHO HH
paasy.

Ilpumep 1

AJNropuTM, MO KOTOPOMY M3 BCeX HMMeIIUXcHA Kupnudeil oTbhu-
paoTcA IeJble KAPIUYH W CKJIAABIBAIOTCA B MAIIHHY.

anr corbop
Hay4
HILl NoKa €CThb KWUIMYM
B2ATE OOMH KMPNWY
eCNM KWUPNWY LleJlkii
TO [CNOXUTE KMUPNMY B MallMHY
MHAaYe OTIOKMTb KMPIMY B CTOPOHY
BCE
Ko
KOH

IIpumep 2

Ilpapee PobGora (xkmerka ¢ pomMOMKOM) pacnojio:eH KOpPHIOP
Hen3BecTHOH AnuHbI. Heobxomumo, utoder Pobor 3axpacmun Bce KieT-
KH 2TOro KOpHAOpAa.

o

TToka OvaeT BLEITIOMHATRCA VCIAOBHWE Crnpakz crobonro, PoboTy
CIelVeT BBINONHATh KOMAHIBI:

BIIPaBo
2aKp4achk




Cray

KoHCTpyKuua «nosBTopeHuer». Lluknudyeckne anropntMmbi

CooTtBetcTByIomuii anroputT™ aiasa Pobora Oyaer mmeTs BHA:

HI noxa crnpasa ceobBoOHO
BOpaBo
3aKpace

KLI

Ilpumep 3

Tpebyercsa, He monab3ysAch omeparieid JejeHHsd, MOIYYUTH HEIOJ-
HOe TacTHOe ¢ W O0CTaToOK » OT jefleHHd HaTypadsHOTO YHCIa x Ha
HATYDANBHOE UHCIO Y.

IIpepcTaBuM onepannio JeJleHHA Kak HocJeJoBaTeJbHBLIEe BBIUYHTA-
HuA aeaurtensa w3 geaumoro. [Ipuuém seiumraTs Oyaem jJo Tex mop,
IIOKa pea3ayJabTaT BEIYHTAHHA He CTAaHeT MeHbIIe BRIMHTaeMoro (aeam-
Tens). B aroMm caydae KOJMUYECTBO BhIUHMTAHMN OyaeT pasBHO HemoJ-
TOMY TACTHOMY OT JCICHHA g, 4 TOCICAIAS PasmocTh — OCTATKY OT
JIEJIEHUA T.

{ Hauamo )
r

Corcok DaaHBIX

X, Y. r.g— nema

=
I
ox

al100.tlda. ws
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OcHoBLI anropuTMmM3aumnm

HenmomEuM aTOT AXTOPHTM ANA % = 23 H vy = 5.

i Onepauun o i Ycnoeue r >= y
anropuTmMa x lvlzle

1 BBOI X 28 | < = lllz=

2 BBOL Y 51~ |=

3 L =X 23 | -

4 q := 0 0

5 .r = ¢ 23 >= 5 (da)
6 S el SR 18

7 g 2= g+ 1 1

8 r >=y 18 >= 5 (Ila)
9 L = g iy 13

10 E el S 1 2

11 el ; 13 == 5 (/1a)
12 T oM Prow 8

13 |q :=q + 1 3

14 2 e B 8 >= 5 (Mla)
15 | E s =3 3

16 q:=q+1 4

17 r 2 ¥ 3 >= 5 (Her)
18 BEIBOLO T 3

19 BRIBOO g 4
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KOHCTpyKUMa «noBTOpeHuer». Lluknu4eckne anropntmsbl

3.6.2. Uukn ¢ 3apgaHHbIM yCNnoBUEM
OKOH4YaHuA padoTbl

Ilukn ¢ 3aflaHHBIM VCJIOBHEM OKOHYaHHA paboTel MHave HAa3HI-
paor: uHEa-J0, IHEI ¢ HoCTYCIIOBHEM.

Jornxka paboTnl 0ToH  KOICTPYKIIMHM  OMHCLIBACTCA  CXEMOI,
nokasasHoil Ha puc. 3.13.

’""#T;;; OB HEJPHi
a\\x

o

Puc. 3.13. [[uxa ¢ uocTyciaosuem

Ha IllxoaxerOM AlMOpHTMHYEeCKOM A3BIKEe 2Ta KOHCTPYVEIIHA 3a-
IHUCeRIBASTCHA TakK:

HLL
<Teno uUMKEIa (nocnemgoBaTIBHOCTE IOSMCTEMIM) >

KU, NpM <yCJOBUE>

Brinonaaerca nuka-I0 crnepgviommm obpasom:

1) BRIMOMTHAETCA TEJ0 IHKJa;

2) npoBepseTcA VCJA0OBHE (BBIYHCAAETCA 3HAYEHHE JIOTHYECKOrO BhIpa-
JEEHHH); eCJIH YCJOBHe He BHINNOJHAETCH (ﬂHETﬂ }, TO CHOB& BBI-
NOJHAETCA TeJo IUKJa M OCYHIeCTBJAeTcHA Iepexo] K IpoBepKe
YCJIIOBHAS eCJIH e YCIOBHEe BLEINIOMJIHAETCH, TO BEIIOJIHEHHEe IITHEJA
3aKAHYNBAETCH.

B awbom cayuae Teso nMKJga OVAeT BLINOJHEHO XoT# Okl OINHH
pas.
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OCHOBBI anropUTMuU3aumnm

Ilpumep 4

A.III‘UDI’ITM [0 BEIVUHBAHHK) HAaH3VCTE HeTBePOCTHIIIHA.

anr uyeTeBepocTUlME
Ha4d
HIL
NpoYMTaTh YETBEpPOCTMIME MO KHMre 1 pas
pacckazaTbh YeTBepoCTMINE
Kl NpM pacckasaHo ez oumbok
KOH

IIpumep 5

TpebyeTcsa BBRIUNCIHTE 3HAYEHNE IEPEMEHHON b COTIACHO CIEIV-

IOIIEMY AJITOPHUTMY:

CoHcok JaHHBIX

a, b — uen

RS E—
1
1

LT

i
b

= )

g:=aq*2
b:=b+a

Ia Her

CocraBum Tabnumy sHa4YeHWH [MEPEMEHHBIX, 3aAelCTBOBAHHBIX
B aJTOPUTME:
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MepemenHbie Ycnoeue
War anroputma Onepauwnna
a b a = 128
1 a = 1 1 =
2 b :=1 1
3 a := a * 2
4 b :=b + 3
5 a = 128 2 =128 (Her)
6 - g W 4
7 b :=Db + 7
8 a = 128 4 = 128 (Het)
9 - 8
10 b :=Db + 15
11 a = 128 8 = 128 (Her)
12 a g=a X 16
13 b i¥= B 31
14 a =128 16 = 128 (Her)
15 = W 32 |
16 il 63
17 a = 128 32 = 128 (Her)
18 & it Ty ¥ 64
19 b = B %+ 127
20 a = 128 64 = 128 (Her)
21 i=a * 128
22 b= B + 255
23 a = 128 128 = 128 (Ila)
24 BeIBOO b 255

Oreer: bh = ZE5E.

al100.tida.ws
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OcHOBbLI anropUMTMuU3aumm

Ilpumep 6

CnopreMeH mMpHCTYIaeT K TPEHHMPOBKAM 1O CHeAVIOmeMy rpabmury:
B NepBbIil AeHb OH goa:keH npobexkars 10 kM; Kamabwlil cloeayiomiMii
neHb Tpedyverca vBeawduBaTh auctadnuio Ha 10% or HOpMBI mpembl-
ayuero aHa. Kak ToJsKO JHeBHAs HOPMA JOCTHIHET MJH IIPEBBICHT
25 KM, HeoOX0AMMO NpPEeKPaATHTh €€ VBeJWUYeHHe W jajee mpoberarh
e;xenqHeBHo poeHO 25 KM. Haumbasa ¢ kakoro gHsa cmoprcMmeH Ovaer

npoberatb 25 KmM?
Ilyerh X — HOJHYECTBO KHUJIOMETPOE, KOTOPOE CLOPTCMeH l1pode-

JKHUT B HeKOTOPBIH i-H genn. Torma B caeaymiomuil (i + 1)-# gemnn on
npobexxur x + 0,1x kunomerpor (0,1x — aro 10% ot x).

{ Hagamo )
I

COoHcok JaHHEIX

i — men
X — Bel

3.6.3. Uukn ¢ 3agaHHbIM 4MCNOM MOBTOPEHUNA

Hna menonauTened B cpeme KyMup mura ¢ saJaHHBIM YHCIOM
IIOBTOPEHHI peaJu3yeTcs ¢ IMOMOLILIO CHeAyiomeldl KOHCTPYKIIMM:

HIl <4lCJIO [OBTOPEeHMWH> pas
<Tejio umMKna>
KL,
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Ilpumep 7

Ecnu npasee PobGoTra He BCTpPeTHTCH NMPENATCTBHI, TO, BBIMOJHHB
IIPHBEEHHBIH HHIKe aJOPMTM, OH IIepeMecTHTCH Ha MAThH KJeTOK

BOPABO W 3aKPaACcHT 3TH KIeTHKH.

anr
Hay
HUO 5 pas
Brpaso;
KL
KOH

3aKpacuThb

ITpumep 8

Henmomanrens YeprTé:kHUK TpegHasHAaYeH A NMOCTPOEHHA PHCYH-
KOB HA KOOpPAMHATHOH miockoctn. MexoaHoe mososkeHne HMCHOJHHATE-

aa — Hadamo xKoopauHaT. CHcTremMa KomaHp YeprékHHKA:

Komanpa

Ddenicrteune

NOOHATE NEepo

YepTéxHHK TOIHIMAET Mepo

OnNycTHUTE Nepo

YepréxHEAK ONyCKAaeT Mepo

CMEeCTHUTbLCA B TOYkY (&, b) YepTéxHEEK U3 TEKVINEH TOTKH
¢ KoopauHAaTaMH (%, V) TepeMertaeTca
B TOMKY ¢ KoopAuHaTtamu (a, b)
CMECTMTBCA Ha BekKTOp (a, D) | Yeprémauk ua Tekymeil TOUKH ¢

KOOpAHHATAMHA (2, V) IepeMellacTesd
B TOUKY ¢ KOOpAHHATAMH

(< + &, v + ©). Beow vuneno & momm b
NOJOMHUTENBHOe, TO 3HAYPHHUE
COOTBETCTBYOIEH KOOpAHHATEI
YBeIHIHBAETCHA; €cJH OTPHIlATeIBHOe,
TO YMeHbIIaeTcH

Ilyere YeprémHUEK HAXOIHUTCA B TOYKe ¢ KoopgmHAaTaMu (=0, vO).
BHHGHHM, B KAKOH TOUKe OH OKAMEKeTcd IIOCTe BLIIIOJHeHHS IIpor-

paMMBI:

HU k pas
CMECTHMTECAH Ha BeEKTOp

KL

(a,

b)

al100.tida.ws
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OcHoBBLI anropuTMmM3aumnm

Ha ocHoBamMH JaHHBIX 0 HaAYaJIbHOM TOJIOKEeHHH T‘IEPT‘@EHH’R&
H ajaropuTma ero ﬂEpEMEII],EHIiﬁ MOMHO 3alHCATE:

x = x0 | MexoaHoe TosiokeHne

y = y0 !

HO k pas | IIpeobpasoBanme KOOPAHHAT
X=X T a ‘B Tesle HMKJA
y =y + b

Pﬂﬁ-ﬂ"l‘}? ITOrO anropruTMa MOMHO IpeJCTABHUTE Tair:

k x Y

=gl 2 v

1 |0 +a=x0+1 * a y0 + b=y0 +1 * b
g |#0 +a+ a =50+ 2 *a v0 + b+ b=y0 + 2 * b

3|x0+a+a+a=x0+3 *alyv0D+b+b+b=y0+3*DhH

k|0 +a+a+ ... +a= vO + b + b
= x0 + k * a = y0 + k *

Ha Tﬂ.ﬁJIHU.H BHIAHO, YTO BMeCTO HMeHIIIeroca IIMIHEKJHYeCKOTO
AJTOPUTMA MOMKHO HCHOJIb30BATE JHHEHHBIH AJATrOpHUTM, IIPHBOAALIHN
K TAKOMY Ke pe3yJbTaTy:

x 1= x0 + k * a

y :=y0 + k *Db

Taxkum obpaszom, YepTé:RHUK, HAXOAWBIINIICA B TOYKE C KOOPAH-
"HataMi (x0, v0), mochde BHINOJHeHHA IIPOTPaMMEBI
HI k pas
CMECTHMTECH Ha BekKTOop (a, b)
K1

OHAMETCH B TOYKE ¢ KoopauHaramu (x0 + k ~ a, v0 + k * b
ITyern YHepremuWK HaAXQIWTCH B TOUKe ¢ KoopAawHaTtamu (1, 2),
BrisicHuM, B KakKol TOYKE OH OKAa)KeTCHA II0CJ€ BBINOJHEHHA [por-
PaMMBL
HU 5 pas
cMecTMTbCA Ha BexkTop (3, 3)
CMEeCTMTLCHA Ha BekTop (1, -1)

KL
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KOHCTPYKUMA «nNoBTOpeHne». Lluknnyeckne anroputmel

C y4eéToM HMCXOAHBIX JAAHHBIX H AJTOPHTMA HEPEMEDIEHHﬁ HCITOJ-
HHUTeJA 3allnIileM.

x =1 HexonHoe nosoxkesHune

Yy = 2 |

HU 5 pas IIpeobpasoBanme KOOPAHHAT
X osw gk 35y s= g b 3 . B TeJle IHKJA
X = xot dp Yy 2=y -~

KL

B Tene mmxna maMeHeHHe KOOPOAHHAT TOYKH NPOHCXOIHT OBAMILL.
Brinoaaus COOTBETCTBYHOIIIHMEe BBRIYMCASHHA, TeJIO NHEJA IODepenHimnemM
TaK:

HU 5 pas
X=X +4; y:=y+ 2
K1,
3aMeHMM IHKJIWYEeCKHH AJITropHTM JHHEeHHBIM:
x =1+ 5 * 4

¥y i= 2 4+ 5% 2

Taxum obpazoMm, YepTeémHHEK DOCJIe BBINOJHEHHA IPOrpaMMEI
OKa)keTcda B TOYKe ¢ KoopauaaTamm (21, 12).

MopymaiTe, Kakon KOMaHOO0W MOXHO AOMONHWTE WCXOAHYIO nporpam- @
My, 4T0GblI NOcne BLINONHEHWUS NPorpamMmel HepTexHUK:

a) okasancs B Ha4ane KoopauHar,

6) BepHYNICA B WCXOAHYID TOYKY.

Ilpumep 9
ANTOPHTM M300paKEeHHSsT KBAAPATE CO CTOPOHOH & OIS HCIIOJIHN-
Tenda Uepenmaxa mMeeT cIeIYIOIMHI BHI:

anr xkpagpaT (uen a)
Hau
HU 4 pas
enepen (a); snpaso (90)
KL
KOH

NMopymante, kak moauduUUMpoBaTk NpefcTaBnNeHHbIA BbilUe anropuTm o
B anroputM PUCOBAHWA YHUBEPCANBHOMo NPaBuIbHOM MHOMOYroNk-

HWKA (NpPaBWUNLHOrNO TPeyronbHUKa, NATUYroNbHWKA, LWeCcTUYronbHWKa E
n T 4.) MNpoeepsbre ceow npegnonoxeHns B cpeae KyMwup.
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OcHoBLI anropuTMM3aumm

3.6.4. Uukn ¢ nepemMeHHOM

Ilukn ¢ nepeMeHHol HHade HaswbigawT: uura-1J0d, ouka ¢ mapa-
METPOM.

Jlornka paboTel 9T0H KOHCTPYEIOMH ONHCBIBAeTCA CXeMOH,
MOKa3aHHOH Ha puc. 3.14.

—

7
IHuknooioril
noi2, mar h

| Teno nukna |

Puc. 3.14. Tlurnr ¢ mepeMeHFEOH

Ha UlxonsaOoM ATOPHTMHYeCKOM SA3BIKE 2Ta KOHCTPVEIIMA 3a-
MHCRIBAETCA Tak:

HU onsg i or il mo 17 mar h
<TelNo UMKAa (IoclIeloBaTellkHOCTh OelMcTBMI) >
K11

B purmne-IIJIH Beerga ecTs nmepeMeHHAfn (mapaMerp) ODURIA —
BeTHYHHA MEJ0re THIA, H3MeHAKIIAACA B XOoJe REITIOJHEHHA ITHEKJAa
OT CBOET0 HAYAJIBHOTO JHAYEHMA 11 Q0 HKOHEYHOrO 3HAYeHHA 12
¢ mrarom h.

Bummoaaaerca muka-IJIH caemviommum obpasom:
1) mapamMeTpy IIHKJA NPHCBAWBAETCHA HAYaAJIbHOEe 3IHAYEHHE;

2] nmapaMeTp IHEJIA CcpABHHBaeTCcd ¢ HOHeYHBIM 3HAYeHHeM; eCc]H
OH HE€ OPeBRINOIAeT KOHEYHOI'0 3HAYEeHHA, TO BRIINOJHAETCA TeJ0O
OHMEJga, VBeJHYHBaeTCHA 2HAYeHHe HOapaMeTpa IHKJIa Ha BeJlHYH-
HY Ilara ¥ CHOBaA OCVIONECTRBJIAECTCA TIPOBEPKA IIapaMeTpa IIHEJA,
eCJIH e [IapaMeTp [NHEKEJAa OpeBblilllaeT KOHeYHOe 3IHaAYeHHe, TO
BEIIOJITHEHHE IIHKJA 3aKaHYHEBAETCH.

Ecnm BenmmumEa mara B IHKJe C mMapaMeTpoM paBHa eIUHUIE,
TO IIAT He YKasbiBaioT. MBI OrpaHMYMMCH PACCMOTDEHHMEM WMEeHHO
TAKUX IHKJOB.
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KoHcTpykuma «nosTopeHue». Linknuyeckmne anroputmel

IIpumep 10

PaccMoTpuM anropuTM mepenpaBbl HWepe3 pPeKY BOMHCKOTO OTPAJA
n3 naru dengosek. Conzarsel MOrYT BOCHOJB30BATHCH IMOMOIILIO ABYX
MAJTBYHKOB — X03AeB HeDOJMBIIOH J0JKH, B KOTOPOH MOKeT mepemnpa-
BHTBCA HMJIM OAMH COJJAT, WAH OJAuH nubo aBa MalabuyHKA.

anr nepenpasa
Ha4
HO gna i or 1 mo 5

IBa Malb4YMKa NepenpaelAlRTCA Ha NPOoTHBONOJIOXHLIA
Geper
OOMH MalnbuUMK BhiCaxMpaeTcs Ha Oeper, OpyroM nNikBeT
oBpaTHO
CoNgaT nepernpaBlAeTCca 4Yepes peky
Mallb4YMK BOZ3BpallaeTCA Ha MCHXOIHYK NO3MLUMIO

KO
KOH
Hawano
IMTpumep 11

Coucor JaHHBIX

CocTaBMM AJropHUTM BEIUHCIIEHHS CTelleHH
C HATYPAJILILIM TOKAZATCICM 71 AnA J10boro i,n — oen
BeLEeCTBeHHOro 4Mcia d. a, iy — Bein

a
ITo onpepenenunto: :j

« TL
al=a, a"=a-a-....a, ac R, n=sN, n=2. yi=1
[ -

ncoMHOMENTeNel

Hukano i
IIpn cocraBierun ajaropurma BocnoJabdy- | or1mon

eMcA eAnHol GopMyag0i, B KOTOPOH YHCIIO
VMHOMKEHHMIl pPaBHO NOKA3ATeN CTeleHH:

Y= y*a

B

P4

a=1laa-..a
&_V'_‘

1 YMHOMeHHH
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HecoonHEUM STOT AJXTOPHTM AJf & = 4 W n = 3.

anr::::"rm a Onepauus al'lu THEZH Hei Ycnoeue
1 BBOO &, N 4 | 9 I = >
2 ¥ =l 1 -
: - N — i .
4 i <=n 1 <= 3 (Hla)
5 y:=y*a 4
6 1 :=1+1 2
7 1<=n 2 <=3 (a)
8 yoi= ¥ a _ 16
0 1 ;=141 3
10 l<=n 3 <=3 (Ia)
11 y : =y * a || 64
12 i, = L F1 4
13 i<=n 4 <= 3 (Her)
14 BEHBOO Y 64

Kak u B nMKJIe ¢ 3ajaHHBIM 4YMCJIOM IMOBTOPEHMIl, IIMKJ ¢ Iepe-
MEHHOII MMeeT CTPOro (PHKCHPOBAHHOE YHCJI0 TOBTOPEHHH, YTO MO-
3BOJIfeT M3besKaTh 3alMKJIHMBAHMA, T. €. CATYallMHM, KOrJla TeJlo IUKJIA
BBITIOJTHAETCA OeCcKOHEYHO.

Mpwn kaknx ycnoeuax paborta umkna ¢ nepemeHHol BypeT aHanorvdHa
pabote uwkna ¢ 3aaHHbLIM YWUCNOM NOBTOPEHWIA?

CAMOE IMABHOE

IloBTOpEHHEe — aJNTOPUTMHYECKAA KOHCTPVKIHA, MPeACTABISIOIAS
coboil mocnesoBATENIBHOCTE JAeHCTBHI, BBINOJHAEMBIX MHOMOKpPATHO.
AJNTOPUTMBI, COAEp:KaIlHe KOHCTPVHKIIMIO <IIOBTOPEHHEe», HA3LIBAIOT
IUKIndecKkuMy uian nukaamu. I[HocnenoeaTenbHOCTL NeMCTBHII, MHOIO-
KPATHO TOBTOPAIOIIAACA B MPOIecce BBITIOJHEHUA IIMKJA, HA3ZBIBAETCH
TeJloM IHUKJA. B zaBucuMocTH OT crniocofa OpraHM3aluy IOBTOPeHHI
Pa3INYanT YeThIpe THIA IIHKJIOB:
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KOHCTpYKUMA «NOBTOpEeHue». Lluknnyeckne anroputmel

1) muKa ¢ 3ajaHHEBIM YCJIOBHEM IPOAOIKEHHA padoThi;
2) UMKJ ¢ 3a/laHHBIM VCJIOBHEM OKOHYAHNA paboTh;
3) MK ¢ 3aaHHBIM YHCJIOM TOBTOPEHHH;

4) UMKJI € TepeMeHHOM.

Bonpocbl n 3aganuus

1. IlpueeanTe npuMep HHUKJIHYECKOr0 AJropUTMAa: A
4) M3 NOBCEJAHEBHOM KM3HH;
6) M3 NUTEepPATYPHOro IMPON3BeeHNA;
B) ma awboil npeamMerHoll obixacTH, M3vuaeMoil B IIKOJe.

2. CocraeeTe B cpene KyMwup anropmTMm, noj ynpasJeHHMeM KO-
Troporo Pobor oboiger npaMoOyroabHYH o00JacTh, ODHECEeHHYVIO

CTEeHOIl, 110 NepuMeTPY M 3aKPACHT VIJIOBRIe KJeTKH. PaaMmepsnl
001acTH HEeN3BECTHBI.

<

3. 3amac pLidonr B mpyay omenén B A Tomu., HEixeronmuniii mpHpocT
poidbl cocrasgaser 15% . Emeroaduell miadH oraosa — £ TOHH.
Hammennmmin zamac ponidnl cocrapaser ¢ Tomni. (3amac HHEIKE
C TOHH yie He bpoccraHapiusaercd.) Cocraebre 0M0K-CXeMY
aNTOPUTMAa A MOACYETA KOJWYECcTBA JIeT, B TeUYeHWE KOTOPbIX
MOJKHO BBIAEP/KHBATE 3aJaHHBIH ILJIaH.

4, llaga mocaemoBaTeabHOCTE o, 9, 13, 17, ... . CocraBbre Om0K-
CXeMy aJropuTMa A8 onpejeeHds uuca chaaraeMbeix (nepebix
YJIeHOB IIOCJeJOBATEeJLHOCTH), CYMMAa KOTOPEIX paBHa 324.

5. CocTaBLTe ANTOPHTM AJAA OUPeAeIeIHA KOAMHecTRA Igp B 3amH-
CH NMPOH3BOJBHOIO HATYPAJbLHOrO 4MCa.

6. Cymma 10 000 pyGneit nonosenHa B OaHK, NpPH 3TOM NPHPOCT

cocraBafer 5% romoBeix. CocTaBbTe AJNTOPHTM, ONpPeAeSIANIIHH,

yepes KakoH NpOMe:XyTOK BPeMeHM NepBOHAYAJILHAS CYMMA VBe-

JAYHUTCA B JBa pasa.

2Q O

7. OgHokNeTouHAA aMeéda Ka)KIble TPH 4Yaca JeJUTCA HA 2 KJIeTKH.
CocraBbTe aJropMTM BBLIYHACIEHMA BpPeMeHH, 4depe3 KoTopoe 0Oy-
mer X ameo,

D
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OcHoBbl anropuTMmM3aumnm

o 8. OnpegenuTe 3HAYEHHA MIepEMeHHBIX I H M IIOCIE BBITOJTHEHHS
ajaropaTmMa.

m:=m-—2
n:=n%*2

Jla Her

( Koumem )

9. Ucnonaurens YepTeé:KHHK HAXOAHUTCH B [IPOM3BOJBHOH TOYKe
KOOPAMHATHONH IJIOCKOCTH.

a) 'me oraskerca YepTeémHHUK NOCJe BBINOJHEHHA aJropurma?

anr
Hay
HU - pas
cMecTUMTLECHA Ha BexkTOop (4, 6)
CMEeCTUTBLCA Ha BekTop (-2, -4)
KL
CMECTMTECA Ha BekTOop (-12, -12)
KOH

6) Ilocne BeimoadHeHEus aaroputrma Yepré:xHMK BepHyJICcA B HC-
XOANYVI0O TOUKY., Haxwme wHcia majgo 3amicaTh BMOCTO a W bhY?

ano
Hay
HU '/ pas
cMecTHMTECA Ha BexkTop (0, 2)
CMECTHMTBECA Ha BekTop (a, 0)
cMecTuTeCA Ha BexkTtop (0, b)
CMecTUMTBCH Ha Bekrop (-1, 0)
KO
cMecTuTLCHA Ha BerkTop (=7, 7)

KOH
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KOHCTpYKUMA «noBTopeHue». Linknnyeckmne anroputmel

10. Henmoans3ya HKOHCTPYKIHK 2 HI-pas—kIi,
B ToURyY W IIepelMeHHBIe, COCTABLTe IOJIHAd HCOOJHHTe 1A quTé}K‘

KOMAHIY

CMeCTMTECA

HHK B cpege KyMup airopuTMbl PHCOBAHHA CASAVIOmMHAX ¢dhuryp:

a)

6)

/]
/

[ I
_’l!f

=a

JUUTIIT

T

—
—

JATAVAVAVAVAYAVANAYI

11. Ucxogroe moaoxxkenue Pobora B nabupurTe 0003HAYEHO pombOM:

12.

CocTaBbTe NHUKJIHYECKYH IIPOrpaMMy,

cnenya kKoropoii Pobor

BBIIZEeT M3 nabupuHTa (BBIXOA crnpaBa). HMcmoabayiiTe KOHCTPYE-
OH0 HU-4 pas-kO; B Telle IIHKJA J0JHO OBITh 7 KOMAaHI.

CocraBeTe ana Yepenaxm nporpaMmy PHCOBAHHMA ONHOIO M3 CJe-

AVIOIIHX JTaOMpHUHTOB:

a)

)

=

al100.tida.ws
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OcHoBbI anropuTMmM3aumnm

13. B caeayviomem anaroputMe ana Yepenaxm HCIOAB30BAHBI BJIO-
JKEeHHBIE IIMKJIBI.
E ano
Ha4
Hy 10 pas
HO 4 pas
enepen (50); snpaso (920)
K11
Bnpaso (36)
KL
KOH
Hcenenyiite npuBeaéHHBINH anroputm B cpeme KyMup. IIpeaso-
JKATE BAPHAHTHLI €ro MOAN(PHUKAIIAN.

14. CocrasbTe ANrOPHMTM HAXOMIEHHHA IPOHM3BeIeHMA 2 JBYVX HAaTY-
PANLILIX YHCEsT X W Yy 003 MCMOAL30OBAHWA OMCPAIHH VMHOC-
HHA.

15. Hacenenne ropoga H yeenmumpaerca Ha 5% e:xerogHo. B Teky-
mem roay oo HacuduTbiBaer 40 000 uenosex. CocraBeTe OI0K-
CXeMy AaJropuTMa BBEMYHCIEHHA NOpeAnojaraeMoil YHCIeHHOCTH
HaceneHuA ropoga yepesd 3 roga. CocraBbTe Tabanmy 3HadeHHH
nepeMeHHBIX, 3a/leliCTBOBAHHBIX B AJITOPHTME.

e 16. Kasknaa OaxkTepua [JeJIATCA Ha JBe B TedeHHe 1 MHHYTEHL
B wHaganbHBIH MOMeHT wuMeerca ojHa Oaxkrepmsa. CocrasbTe
OJI0K-cXeMy AaJropMTMa BBIYHCJeHHA KoJudecTBa OakTepHil de-
pez 10 muayr. Henoanwure anroputMm, (PUKCHpYA KamAblH ero
mar B tabamune sHadeHHI IepeMeHHBIX.

ﬂ 17. CornmacHEl MM BEl CO CHAeAVIOIIHMH VTBEep:KJIeHHAMH?
a) Koporkme aJaropuTMBEl MOTYT ONHCBIBATH AJHHHEBIE IIOCJTENO-
BATENBLHOCTH JIeHCTBHIH.
0) KparkocTs aJropuTMa M CKOPOCTh €ro BBINOJHEHHMSA COBIA-
JaioT.

ObcyauTe »TH BOmpockl B rpynme. IlpuBeguTe npHMepnl, TOA-
TBEPIKAAI0IIHEe Bally TOYKY 3peHHd.

@ O




Cray

TecToBblie 3afaHMA AN CaAMOKOHTPONS

1.

A.]'II‘GPHTMDM MOMHO CYHTATL:

a) onHcaHMe IIpOllecca pelleHMA KBaApaTHOrO VpaBHeHHHA

0) pacnMcaHHe YPOKOB B IIKOJe

B) TeXHHMYECKHUH NacoopT aBToMobuasa

r) COMCOK KJaacca B JypHaie

Kax ©BaswiBaeTcA CBOMCTBO AaJropuTMa, oO3Havamwlllee, YTO
OaHHBLIM AJNTOPUTM OPHMEHHM K peIleHH0 IeJoro Kiaacca
sagad?

a) IlonaraocTs

06) OnpegenéHHOCTEL

B) PeayiasTaTHBHOCTE

r) MaccogocThs

Kax HasbiBaeTcAa cBOHCTBO aJropuTMa, O03HadYamwillee, 4YTO OH

BCceTjla MNPHBOAWT K pes3yJILTATY dUepe3 KOHeYHOoe, BO3MOXKHO
oueHb 0OJBIIOE, YHCJA0 MHIATOB?

a) HuckperHOCTh

6) IlonarsoCTH

B) PesyinsTaATHBHOCTH

r) MaccosocTs

Kak maseiBaeTca CBOMCTBO aJropuTMa, O03HaAYalollee, dYTO OH
3ajlad ¢ IOMOIIbLK TAKHX NpeANMCcAHMI, KOTOpble HMCIOJHUTEb
MOKEeT BOCOPHHHUMATE W OO KOTOPBEIM MOMKET BBIIOJHATDH
Tpebyemble JelcTBHAT

a) IluckperHOCTH

6) IlonarrocTs

B) OnpenenéHHOCTH

r) MaccosocTs

Kak HaseIBaeTcA CBOMCTBO AJNTOPHTMA, O3HAYAIOINEE, 4YTO NYTh
pelleHHdA 3aJavyM pasjiesléH Ha OTJAeJbHble maru?

a) HucKkpeTHOCTE

6) OnpenenéHHOCTEL

B) PeaynbTaTHBHOCTH

r) MaccoBocTs

al100.tlda. ws
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TecToBble 3apaHUa ONs CaMOKOHTPONA

6. Kak wnHaseiBaeTcA CBONCTBO AJITOPHUTMA, O3HAYaInee, YUTO MOVTh
pelleHusA 3ajady OIpejesieH BIOJHEe OJHO3HA4YHO, Ha Jwbom mare
He AONMYCKAITCA HHKaKHe JABYCMBICIEHHOCTH W HeJOMOJBEH?

a) JluckpeTrHOCTE

6) IlorarHOCTEL

B) OnpenenénHocTs
r) PeayabTaTHBHOCTH

7. HcnonauTtenw Yepenaxa 6wl gaH AJA MCHOMTHEHHMA CJAeAVIOIIHH
AJTrOpPHUTM:

NoeTopu 10 [Bnepen 10 Hanpaso 72]

Kakaa (urypa noaeuTca Ha aKpaHe?

a) HesaMkuyTaa JoMaHad JHHUA

6) IlpaBuabHBIH AECATHYTOJIBHHUK

B) Purypa, BHyTPeHHHEe yTJbl KOTOpPOH paBHBI 712°
r) IlpaBuIaBHEIH NATHYTOJLHHK

8. Henonaurens Pobor nepeaBuraercda 1Mo KJAETYATOMY [OJH, BbI-
MOJIITAS KOMAIJILI, KOTOPLIM TIPUCBOCILI TIOMEPa: 1 — Ha Kielky
=5epx, £ — Ea XIeTKy BHMZE, 3 — Ha KISTKEY =Ioaeoc, 4 —
Ha whevky sieso. Mexay cocelHUMH KJISTKAMH TOJIS MOTYT
CTOATL cTeHbl. Ecad 1pH BHINOJHeHHH odepeiHoro wmara Pofor
CTAJIKHBAeTCA CO CTeHOH, TO OH paspymaerca. B peasyasrare
BBIIIOJHEHHA OporpaMMbl 32423322411 PoboT yelellHO OPOIIEeN
3 Toukd A B Toury B. Kakvio mporpaMMy HeoOXOoJHMO BEI-
IIONHHTE, uTobel Pobor BepHEVICA M3 Toukm B B Toury A oo
KpaTyadimeMy NYTH ¥ He MOABEPrHYJICA PHCKY paspylmieHuA?

a) 41
ﬁ) 41321441322
B) 2231441314
r) 241314
m) 14

o 9. Cucrema KoMaHA HcnoJHHUTenda BuIYMCINTENE COCTOHT H3 JABVX
KOMAHJ, KOTOpPbIM NPHCBOEHBI HOMEepa:
1. BEIMTH 2
2. YMHO®L Ha 3
Ilepsaa m3 HUX yMeHBIIaAeT YHCJO0 Ha 2, BTOpaA YBeJIHYHBaeT
yucao B 3 pasa. Ilpm 3anmcu aJdropuTMoB JAJ8 KPATKOCTH
VKasbIBAIOTCA JHIIL HOMepa KOMaHJA. JSanuIIAaTe aJropHuTM,
coflep;xaliii He OoJee MATH KOMAHJA, ¢ TOMONILI KOTOPOTO M3
yucaa 11 6yger moayueno umciao 13.
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TecTtoBblE 3apaHVA ONA CaMOKOHTPONA

10.

11.

12.

13.

HekoTOpLIH aNropHTM CTPOMT IETOYKH CHMBOJOB CJEAVIOIIHM
obpaszom:

1) nmepBasa IemoYKa COCTOMT H3 OJHOTO CHMBOJAa — UHPPB 1;

2) B HaYalo KadJ0H H3 IoCcHeJVIOIIMX Ielo4YeK 3allMchiBaeTcs
YHCJI0 — HOMEpP CTPOKH MO HOPAIKY, Aajiee OBaKIbl MOAPAL
3alnMchlBaeTCA NpelblAyINasd CTPOKAa.

Bor nepsele 3 cTpoOKH, co3jaHHBIE 10 3TOMY IIpaBHIY:

(1) 1

(2) 211

(3) 3211211

CroabKo CcHMBOJOB OyaeTr B ceIbMOHM HemodKe, CO3JaHHOHM IIO
ATOMY anroputrmy?

K u4eTeIpEéX3HAYHOMY HATYPAJBHOMY YHCIY IPHMEHSETCH CcJlie-
AVIOIIHH aJropHTM:

1) BEIYHMCANTE CYMMY IepPBBIX ABYX IHDP;

2) BBIYMCJIHUTL CYMMY IOCJeJHHX ABYX IIH(PP;

3) samMcaTh MOJY4YeHHBbIe JBa 4YHcJA JPYyr 3a JAPYroM B IOpAJKe
yvORIBaHHA (HEBO3pacTaHWA).

VEKamKuTe YHCI0, KOTOPOE MOMKEeT MOJVIHTBCA B pesyJbTaTe
pafoTel 2TOr0 AJropHUTMa:

a) 1918

0) 218

B) 1212

r) 1218

Haubonemell mHaragagHocThio oblazaer cheayiomias (opMma 3anf-
CH AJIFOPUTMOB:

a) ciaoBecHad
0) pekypcuBHad
B) rpatpuyecras
r) mocrpouyHad

Benuunnasl, 3Ha4YeHHA KOTOPBEIX MOT'YT Ha3MEHATLECA B IIpOIecce
HCIIOJHeHHMA aJropHTMa, HA3BIBAKTCH:

a) MoCTOAHHBLIMMK
0) KoHCTAaHTAMM
B) NnepeMeHHBIMH
r) TabJauYHBIMH

al100.tida. ws
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TecTtoBble 3agaHus ONA CAMOKOHTPONSA

14. BenruunHOH menoro THIa ABIAETCHA:
4) KOJIHYeCTBO MeCT B 3PHUTEJBHOM 3aje
6) pocT uenosexa
B) Mapka aBToMODHIIA
I') miaouiajk rocyjiapcrsa

15. ¥YramuTe JOrHYeCKOe BhIpaskeHHe, OonpeAendioniee IPHHAILIeH-
HOCTh TOUKH = orpeary |[—10, 10].
a) (x > 10) = (x <-10)
B) (x > 10) M (x <-10)
B) (x = 10) samm (= >= -10)
T} (= > -10) . (x ==10)

16. ¥YxkakuTe npaBUJIbHBIH BapHAHT 3alNCH YCJIOBHA
«x — JIBYSHAYHOE YHCJIO0»,

a) x div 10 <= 9
B) {x »>= 10) » (= < 100)
B) x div 100 = 0
r}) x mod 100 = 99

17. Kaxkas KOoMaHOAa NpHCBAHMEBAHHA MOJMEHAa ClIeJOBATE 3a HOMaHga-
MH 2 ;=2 + BT B := 4 — B, uToDEl MOCISA0BATEILHOE BEIMTOJ-
HeHHe BCeX Tpéx KOMaHI Bello K DﬁMEH}’ SHAYSeHHAMK IlepelMeH-
HBIX 2 1 B?

ay A := A + B
B) A =4 =8
E) B := A + B

r) B =B — A

18. K kakomy BHJY aJrOPUTMOB MOKHO OTHECTH AJITOPHTM, CXeMa
KOTOPOTO TpejicTaBieHa HHKe?

Heiictene 1

HeiicTeHe 2
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TecToBble 3agaHva Ons CAMOKOHTPONSA

19.

20.

a) JInHeHBIH

0) PasserBasiominiica
B) lnknnueckuii

r) BenomoraTtensHEIN

R KaKOoMY BHIY AJTOpHUTMOB MOMHO OTHECTH AJTOpHTM, CcXeMa
KOTOopoOTro IIpelcTaB/IeHa HAKe?

-~

~~ ~_ Her
~Ve -

Ia
|.._< A JOBHEe )—l
S o
H"‘-.\_\_ _Ff_.--"’

Heitereua 1 l Heitcrena 2

a) Jlnnelinbii
0) PasBeTBAAOMIUIICA € HEMNOJHBIM BETBJIEHHEM
B) PasBerTBaAwINMiicA ¢ IIOJHBIM BeTBJIeHHUEM

r) luxangeckuni

K kaxoMy BHAY aJTropHTMOB MOKHO OTHECTH AaJrOpHTM, CXeMa
KOTOpPOT'O IIpejcTaBieHa Huxe?

—

o _Her
<__ Yeaosue -

[ A
Teno nurma

—

a) llukn ¢ mapamerpom
6) Iluka ¢ sagaHHBIM YCIOBHEeM IIPOAOJI:KeHHA paboTbl
B) Ilukn ¢ sagaHHBIM yCJIOBHEM OKOHYUAHHA paboTh

r) Ilukn ¢ sajaHHBIM YHCJIOM ITOBTOpPeHMIT

al100.tida. ws
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TecToBblEe 3agaHUA ONA CAMOKOHTPONA

21. K kakomy BHAY aJropUTMOB MOMHO OTHECTH aJropHUTM, cxXema
KOTOpPOro IpejacTaBiieHa HUKe?

—

ra
7 Iukamoioril
. Jpoi2, marh
e
I

| Teno nurna l

a) Ilmxkn ¢ 3aflaHHBIM YCJIOBHEM NPOAOT:KeHHuA paboThl
6) Ilukan ¢ sagaHHBIM YCJIOBHEM OKOHYaHHA padoThl
B) Ilnkn ¢ mocTycnoBmem

r) Iluxn ¢ mepeMeHHOM

22. K HakoMy BHIY aJdropHT™™MOB MOMHO OTHEeCTH alaropHTM, cxXedMa
KOTOpPOro IpexcTaBiieHa HUMKe?

Teno nurma

i Her

< Venosue

=

a) Ilukn ¢ sagaHHBIM VCJIOBHEeM NPOLOJIKeHHA padoThl
6) Ilukn ¢ sagaHHBIM YCJIOBHEM OKOHYaHHA padoThl
B) Ilukn ¢ sagaHHBIM YHCIOM IIOBTOPEHMIT

r) Illuxn ¢ npeaycjoBHeM

23. Cepreii, Anton, Taua u Hagsa, rynsasa no jaecy, HATKHYJIHCh Ha
OBpar, KOTOPBIH MOMKHO IepedTH IIo maTkomy wmocTy. Cepreii
MOKEeT mepeiTu ero 3a MuHyrty, AHTOH — 3a aBe, Tans — 3a
Tpu, Haga — 3a ueTwipe. @oHApWK y TPYNNOBl TOJBKO OJUH, H
OH 0DA3aTeNbHO HVIKEH [AJA [epexola 0 MOCTY, KOTOPLIM Bhl-
Jep:HABaeT TOJBKO ABOMX dYesoBek. Korjga nea denoBeka BMecTe
HAYT II0 MOCTY, TO HAYVT OHH €O CHKOpPOCThH Dojee MelIHTElNlb-
Horo w3 HUX. Pebara cmoram paspaboTaTs aJropuTM Tepexoja
HA APYIYyI CTOPOHY OBpPAra 3a MHHHMAJBHO BO3MOMKHOE BpPEMH.
Kakoe BpeMsa OHHM 3aTpaTHJIM Ha ero BRINOJIHeHHe?
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TecToBble 3agaHna ans CaMOKOHTpONA

24.

25.

26,

a7.

a) 10 muayT
6) 11 muayr
B) 12 muayT
r) 13 munyT

Iau ¢parMeHT JHHEHHOTO AJTOPHTMA:

P I o T
Il
o oy o

.53 * A
P S

Yemy paBno 3HavucHie TePeMeOHOH a TOCTC ero BRITOTHCHHS?

BrinonauTe caenyiomniuii parMeHT JHHEHHOro AaJIropuTM JIJd
a=x, b= v.

;= a +
% B =
= a +
1= =b
Kakue sHaueHUHA IIPUCBOEHLI [IepeMeHHbIM = u b?
a) y, x

6) x + v, X — ¥

B) X, ¥

M -v, X

or g
o201 TR

DITPE!JIEJTHTE SHAMCHUH TEMOYHCACHHLIX TEeReMEeHHLIX = W v
nocJjie BhIMOJHEHMA (pparmeHTa ajaropurma:

x =11

y (= 5

t 1=y

y = x mod y
X 1= t

y 1=y 4+ 2%t
8) x =11, y= 5
) x =5, v =11
B) x =10, vy =5
™ ®= 5, 5y =I0

Cpenn ueTwIpéx MoHeT ecTh ojHA (anbmmupeas. HeunzsecrHO, Jer-
ye OHA HJAM TaAMKenee Hacroamed. Kakoe MHHMMaIbHOE KOJIH-
YyeCTBO B3BeIIMBAHHI HeoOXOQMMO cjlelaTh HA Becax ¢ JIBYM#A
yamxkamu 0e3 rupb, 4T00BI onpesenuTh (HaNBITHBYI0 MOHETY?

a) 2 6) 3 B) 4 T) 5

al100.tlda. ws
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TecTtoBble 3agaHusa ONA CaMOKOHTPONSA

28. BrmmonEuTe anropuTM Oopa x = (0 my = 15,

( Hawano )

VkakuTe 3HadeHHA, noJgdydeHHEIe EB peayjaesTaTe ero BEIIOJ-

29. Brimonmure (parMenT AITOPHTMA OpH & = 2 W b = 0.

Oupegenure sHaYeHMe LePEMEHHOH o I0CIe BBIIOIHeHus qpar-
MeHTa aJdTOopHTMA.

|
HET

el ™
n
= o~
+ +
B o
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TecToBble 3agaHna A9 CaAMOKOHTPONSA

30, OnpeaenuTe 3HAYCHHUC MEPCMENHON [ TOCHe BLITTOAHCHHA (par-

31.

32.

MeHTa aJaropHuTMac

DHDE,I[E.HHTE JHaAYeHHe HEpEMEHHOﬁ S [OoCJie BBINOJHeHHA Qpar-
MEeHTaA aJropHTMAa.

g = (
HI gass 1 or | mo 5

g 1= 5 + 1 * 3
KL

Henmonenurtens “YYepréxHUK BBINONIHHI CHAEAVIONIHI AJITOPHTM:

HU 5 pas
cMecTHMTBCHA Ha eBextop (0, 2)
cMecTMTHECH Ha BexTop (4, 0)

KL

Ha xaxyio ogHy KOMaHAY MOKHO 3aMEeHHTh JTOT AJTOPHTM,
yToObl YepTé:KHHK OKaszajlcad B TOH Ke TouKe, 4YTO H IOCJEe ero
BbIMMOJIHEHUA?

i) cMecTTLCH Ha BeRTop {-%4, O)
0) cMecTKTLoA la eerTop (0, -2)
B) CcM&oTHMTLCA Ha BoxTop (20, 10)
T) CMCCTMTLCE La BexTop (=20, -10)
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Maea 4
HAYAJIA NTPOrPAMMUPOBAHUA
HA 93bIKE NACKAJIb

§4.1
OOwue cBeneHuUs O fA3blKe
nporpammuposarusa lNackans

Knawouweavte caosa:

* A3BIK NpOorpaMMHpPOBAHNIA . C.I]}TJRE‘&HL[E CJIOBA

* nmporpamMmma * THNBI JAHHBIX

* cHCTeMa IIPOrPAMMHMPOBAHHS  * CTPYKTYpa NPOrpaMMEI

* andasuT * onepaTop NpHCBanBaHMA
A3BIEM IPOTPpAMMHPOBAHHMI — 35T0 (QOpPMAJNBHBIE HAS3BIKH, Ipei-

HasHauveHHBIe JUTS 3AMHCH AMTOPHUTMOB, HCTIOJHHUTEICM KOTOPHIX OV-
JIeT KOMIBIOTED. SANMUCH AJTOPUTMOB HA A3BIKAX MPOrpaMMHPOBAHUA
HA3LIRATOTCS TMPOTPAMMAMH,

CyliecTEYeT HECHOJBHKO ThICHY A3bIKOB HporpaMmuposadHus. Mbr
¢ BaMHF TIO3HAKOMHMCA ¢ A3LIKOoM nOporpaMvupoBanua Ilackanmn,
KOTOpbIH Obl1 paspaboran B 70-x rr. npouugoro eperka Hurnaycom
Buprom (Illlpeiimapua). Ceoé HasBaHHe 3TOT A3BIK IMOJAVYHJI B HeCThb
ppanuyscxkoro yueédoro Baesza Ilackans, MaBecTHOro He TOJBKO CBOM-
MH JOCTH/HEeHHAMH B MaTeMaTHke, (usuke U ¢uaocopnn, HO H
CO3JlaHMEM IepBOil B MHpPEe MeXaHWYeCcKOH MAIIWMHBI, BhINOJHABIIEH
CJIO/KeHHe THCe.

Azwik Ilackans cuMTaeTcd VHMBEPCAJBHBIM S3BIKOM NpOorpaMMmm-
pPoOBaHHA, TAK KaK OH MOMKET NMPUMEHATHBCHA [IJA 3aMHCH AJTOPHTMOB
pelleHuda caMblX pasHbIX 3ajad (BLIYMCJINTENbHBIX, 00paboTKH TeKc-
TOB, MOCTPOeHHA rpapudecKux H3obpaykeHHH, TOHMCKAa HWHQpOpMaAIHH
u T. 0.). O nopuepxusaer Apouedyprotit CMuisb nPOZPAMMLPOSAHUL,
B COOTBETCTBMM C KOTOPBIM MporpaMma mpeacTasaAeT coboi mocaeno-
BATEJLHOCTEL OINEPATOPOB, 3AMAIOMIMX Te WM HHBle AeiicTBHsAl

C ApyrUMH CTHJAAMH NpOrpaMMHUPOBAHMA BHI NOBHAKOMHTECH NIPH HM3VUeHHH
kypca wHpopmaTnen B 10-11 wknaccax.
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O6uwwme ceegeHunsa 0 A3biKe nporpammupoBaHua lNackanb

Huknayc Buprt (poa. 8 1934 r) — weeilapckuin yve-
HblA, ChneunanicT B o6nactu WHGOPMATHMEKM, OOWH 13
M3BECTHERLMX TeopeTkikos B obnactk pazpaboTtem
A3LIKOE MPorpamMmMUpoBaHna, npoddeccop KoOMNeTEp-
HbiX Hayk. PazpaboTunk a3bika lMNMackans U pana opyrux
A3LIKOE NPOrpamMMUpoOBaHAA.

SanHcarTs NporpaMMy Ha A3bIKe NPOrpaMMHpPOBAHHMA MOMKHO pyd-
Koli Ha aHcTKe Oymarm. [Ina Toro 4rodel 3a0yCTHTE NporpaMMy Ha
BBIIOJIHEHHE HA HKOMILIOTepe, HeodX0JHUMO BOCIIOJILISOBATLCH CHETEMOI
NPOTPAaMMHPORANKHA, MPEACTARAAIONICH cofoll Habop KOMILIOTEPHLIX
MHCTPYMEHTOR, HOTOPLIH BRIAKUAET PEIAKTOD TeHCeTa, TPAHCIAHATOD,
OTJIAAYHMK H JAPYIHEe COCTABJIAIIHE.

PemaxkTop Tenxcra — 5TO TporpaMMa 78 BROJAA, PClaKTHpPORANNA
v QOopMaTHPOBAHHA TEeHCTA LUPOrpaMMbL HA HA3bIKE LPOrpaMMUpPOBa-
HHA.

TpancaaTop — WHCTPYMEHT, MpeAHA3HANMCHHLIE A1A mpeodpasoBa-
HUA 1POrpaMM, HAIMCAHHBIX HA H3BIKAX LPOIrPAMMUPOBAHHUA, B IIPOI-
paMMBI Ha MAIIHHHOM fA3bIKe. TpaHCIATOPBI AeJATCA Ha JABa KJjacca:
RomMRuwAamopsl U unmepnpemamopst. KoMOINIATOD IepeBOJHT BeCh
HCXOAHBIH TEeKCT NMporpaMMbl Ha MamIWHHBIN #A3blK. MHETepmperatop
NOCJeOBATENBLHO MePeROJUT HA MANIMHHBI SA3BIK M BBIIOJHSAET Olle-
paTopsl HCXOAHOTO TEKCTAa TPOrpaMMBbI.

Oraamaurx — HICTPYMENT AJMA MoHCKA M HCOpPaRICHHA OMIHO0K
B uporpamme, OcHOBHble MYHKLMH OTIAJYMEAD [OLIAI0OBOE BbIIOJIHEe-
HHe MporpaMMbl ¢ OTODpa)KeHHeM pe3yJbTATOB, OCTAHOBKA B 3apaHee
ONpefe/IeHHBIX TOYKAX, M3MeHeHHe 3HAaYeHWIl NnepeMeHHbIX.

Mgs1 6ygem paboTarTs ¢ CHCTEMOH NpOrpaMMHpPOBAHHA
Pascal ABC.NET (puc. 4.1).

ITo ccuinke http://gotourl.ru/11951 BuLr maiigére MIOTo TOME3NOMH
vMHpOPMALMK [ HAYMHAKILIKX IPOrpaMMHMCTOB, CMOMETe CHAYATH
cucremy nporpamvupoBanna Pascal ABC.NET. OcuoBHBIe CBeJeHHSA
o oTJajke nporpaMm B cucreme nporpammupopannsa Pascal ABC.NET
IpUBEeHBl B NpuiaoskeEnn 1 ydedHWEA.

al1
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Hayana nporpaMmmupoBaHua Ha A3bike Mackanb

Baan  Mpaeka Bug  Mpopameg Cepeac Mooynw Moo,

DSEHS i 20c2%» ol CaBDEH B8 2

“ Program_1.pas |

Crpoka 1 Crondey 1

Puc. 4.1. Wrrepdetic cuctenmir mporpamyvHporasma Pascal ABC.NET

4.1.1. AndaeuT n cnoeapb A3blka

OcHoBOll #A3slka nporpaMmmupoeannsa llackann, kKaxk mu mwboro
OPYTOTO SI3BIKA, ABIAeTCH ampaBHT — HADOD JOMVCTHMEIX CHMBOJIOB,
KOTOpBIe MOMKHO HCHOJB30OBATE AAA 3allHCH NDpOoTrpaMMEBI. JTO:

* jgaTHHCKHe nponucHbe Oyeewl (A, B, C, ..., X, Y, Z)i

* MATHHCKHWE CTpoYHRle OVKBEI {(a, b, ¢, ..., X, ¥, Z);

* apaberwe oudpsr (0, 1, 2, ..., 7, 8, 9);

* CcTeNMWalLHEIC CHMBOJR (3HAK TOMHEPKWBAHAWS; 3HAKW TpenwHa-
HHHA, Epyrible, HBajparHble i GurypHble crodrkH; sHaku apud-
MeTHYEeCKHX omepamHil u ap.).

B kauecTBe HeAeNMMBIX 3JEMEHTOB (COCTABHBIX CHMBOJIOB) pac-
CMATPHBAIOTCA CJAEAVIOIIHE TOCJAeJOBATEeIBHOCTH CHMBOJIOB:

:= (BHaK ouepauHM [PHCBAMBAHMA);

»= ¥ <= (3HaKH = W =)

<> (3HAK #);

// (HAYaI0 CTPOHHOTO KOMMEHTAPHI).

B sAsbiKe cylmiecTEVET TaKKe HEKOTOpPOE KOJHWYEecTBO pasiud-
HBIX IeNovYeK CHMBOJIOB, pacCMaTPHBAEeMBIX KaK eJWHBIE CMBICJIOBBIE
aneMeHTHl ¢ (PUKCHPOBAHHBIM 3HadeHMeM. TaxkMe MNENOYKH CHMBO-




O6uwme ceBeneHns O aA3bike nporpammMupoBaHus Mackanb
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JOB HAIBIBAKTCA CAVAEeOHBIMH caoBaMH. B rTabn. 4.1 npuBegeHEI
OCHOBHBIE CJIFH{'EEHHE CJA0EBL, KOTOPEIe MBI ﬁ}TﬂEM HCIIONBI0OBATE IR
3AaIHUCH TmMpoTrpaMM Ha A3bBIKE I[lackans.

Tabnuna 4.1
CnyxeOHble cnoea a3bika Mackans
CnyxebHoe cnoso s3bika MNackans 3HauyeHune cnyxebHoro cnoea
and &
array MaccHB
begin HAYAI0
do BREITTOJHUTD
else HHAaUe
end KOHeIl
for JLnd
if ecIaH
of u3
or AN
procedure npoueaypa
program OporpaMMAa
repeat MOBTOPATH
then TO
to Ao (VBeIHYHBAA 00)
until 10 (mo Tex mop, moKa)
var nmepeMeHHAA
while noxa

IIna obo3EaveHHA KOHCTAHT, NepeMeHHBIX, IpOrpaMM H JAPYIrHx
00'bEKTOB HCHOJAL3VIOTCA HMeHa — JI00ble OTIHUYHBIE OT CIAVIHeOHBIX
CJA0B TOCTEeTOBATENLHOCTH OVKE, IH(Ip M CHMEBOJIA TOJUEPKHBAHHAA,
HAauYMHAaIMecs ¢ OYVKBBI MJIH CUMBOJIA MOJYEPKHNBAHMA.

IIponucHbIe W cTpoYHBIe OVKBBI B MMEHAX HE pPa3JNYalTCH.

Hanaa mMmenm Mmoxker OwlTh Ja1w000it. Jlna yaobersa MBI Oyaem
MOJIB30OBATHCA WMEHAMH, [JHHA KOTOPBIX HE NPEBBIIIAET 8 CHMBOJIOB.

al100.tida.ws
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Hayana nporpammupoBaHua Ha A3bike Mackanb

4.1.2. Tunbl paHHbLIX, UCnonb3yembie B a3bike [Mackans

B asmike Ilackans HCOONB3YIOTCA pasaUYHBIE THNLI JAAHHBIX.
Muz ﬁ}T,I[EM MOILINBATECH HEKOTOPEIMI H3 TaK HASBIBAEMLIX ITPOCTBIX
THIOB JAaHHBIX (Tadm. 4.2).

Tabauma 4.2
HekoTopsbie TUNLI gaHHbIX B A3bike Mackans
Hazeanue O6o3HaveHue AonycTumMble 3HAYEHWHA
IlemouncarenHBIN integer -2 147 483 648 ... 2 147 483 647
BemmecTBeHHEIT real -1.8-10%% ., 1,.8-10%0®
CHMBOJABHBIHA char IIpoH3BOJMBHEIH CHMBOJ
CTporoBEIH string IMocnegoBaTeIbHOCTE CHMBOJIOB
POMBBOJILHOM AIMHEI
Jlornuecknii boolean True M False

B BemiecTBeHHOM uYMCJe Iejad YacTbk oOT ApodHOI oTaensercs
Toukoi. [IpobGens BHYTpH uUHCIAa HEeLONMYCTHMEL.

4.1.3. CrpykTtypa nporpammebl Ha fa3bike lMackane

B nporpamme, sanucanroi Ha assike I[lackanb, MOMHO BBIICIHTH:
1) 3aronoBOK TpPOrpaMMBbI;
2) pasgen uses:
3) paszen OnNHCAHHA HCIOJbB3YEeMBIX AAHHBIX;
4) pazgen onuMcaHus  JeficTBHH 1o npeobpazoBaHMK  JAHHBIX

(mporpaMMBBIH OJ0K).

SAr'0JIOBOK 1IPOIPAMMbL COCTOMT M3 CiAy:eDHOI'O CJ0OBA program
¥ mMeHH mnporpammbel. Ilocie mMeHH mporpaMMbl CTABHTCA TOYHKA C
3AIATOMN.

Pazgen uses MOMKeT COJEPIMHATL CIHHCOK WMEH TOAKJIIOUAEMBIX
moayaei. Hanpumep, ¢ nomMouibio CTPOKN

uses GraphiBC;
NoJAKJIUYAeTCA MOIYJAb GraphABEC, MNO3BOJAIOIMIE cos3daBaThk TIpadi-
TecKHe 00BEKTHI.

Pazpen onmcanuMsa JAaHHBIX COCTOMT M3 pasiejia ONHCAHMA KOH-
cradT (const), paszena ONHCAHWA NepeMeHHBIX (var) M HEeKOTOPBIX
APYrUX pasaenos’,

! B 8 knacce Mbl OrpaHMYHMMCH PACCMOTPEHHEM pasefioB ONMHCAHMA KOHCTAHT
N NepeMeHHBIX, OCTABME M3VYeHHe APVIHMX PasliefloB A crapiieii INKOJb.
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O6ume ceBeaeHna O A3blike nporpammMmupoBaHus Mackanb

HEPEMEHHHE B NIpoOrpaMMHAPDOEATHAE — aT0 IIOPMEHOBAHHAA
00/1acTh ONEPATHEHOH HDaMATH, B KOTOPOH MOIYT XPaHHTHCA JaHHLIE
OTNpeNeJIEHHOTO THIIA.

B paspene onmcaHMsAa NepeMeHHBLIX VKA3BIBAIOTCH MMeHAa HCIIOJIb-
3yeMBIX B NporpaMMe NepeMeHHBIX W HX THIIBI.

Hmena mepeMeHHBIX OJHOIO THIIA NepedHC/IAIOTCH 4Hepesd 3anfaTyIo,
3aTeM IIOCiie ABOETOYHMA VHKA3BIBAGTCA WX THII; ONHCAHHE KAMKJIOTO
THIA 3aKaH4YHMBaeTcA TOYKOH ¢ 3anaToil. Hu:xe npueenén npumep
pasjejia OonHcaHHUA NepeMeHHBIX:

var
i, j: integer; — IeJabli THI
x: real; — BEIEeCTBEHHbIN THII
a: char; — CHMBOJBHBIH THI

I[Iporpamma mo:<eT He MMeTh 3aroJIOBKA; B HEH MOMKET OTCYTCTBO-
BATH PARIENT UsSes M Pasles] OMHCAHHA JAaHHBIX. (JOA3ATEALHON YACTBIO
IporpaMmsl ABJAAeTcA NporpaMmMHbIil Oaok. OH coAep:KHUT KoMaHJbI,
ONMHCHIBAOINAE AJTOPUTM pemenna sagadn. llporpammusiii 60k Ha-
YHHAETCA CO CJ0oBa begin M 3akaHYHBaeTcA CI0BOM end ¢ TOUKOH.

Hu:xe npuBegér obDIHUE BH HNPOTPAMMEL:

program <uMA NPOTPaMME>;

uses <CnMcoK mMoaynem>;

const <CNMCOK NOCTOAHHBIX 3HAYEHMM>;

var <onMcaHMe MCnonb3yeMelX MNepeMeHHEIX>;

begin

<onepatop 1>;
<oneparop 2>;

<onepatop N>

end.

OnepaTopbl — A3BIKOBLIE KOHCTPYKIHH, ¢ MOMOIILK} KOTOPBIX B
OPOTPAMMAX SAOHNCBIBAKITCA IeHCTBHS, BBIOOJHASMEIS HAN TAHHBIMI
B Npollecce pellleHHA 3alaqdH.

Touka ¢ 3anATOH CAVKHT pasfennuTelleM Me:KAY olepaTopaMH,
4 He HARBJAeTCA OKOHYAHHEeM COOTEeTCTEVIIIero onepatTopa.

Ilepen onepatopom end TOYKY ¢ 3AISTOH CTABHTE HE HYKHO.

4.1.4. Oneparop nNnpucBauBaHus

OcHoBHOE ﬂpEOﬁp&SDB&HHE JaHHBIX, BEINIOJHAeMOEe KOMIIBIOTE-
POoM, — IPHCBAHBAHHE HEDEMEHHOﬁ HOBOTO 3HaA4YEeHHWA, WTO Oo3HaA4Ya-
eT HaMeHeHHe CcoJepaHMOoro obnacTy NMAMATH; OHO ocylaiecTBiaAeTCA
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Havana nporpammupoBaHua Ha fA3bike ackans

OIIepaTOPOM NPHCBAHRANNA, AMATOTMYNLIM KOMAHIC MTPUCBAWBANWS
IHlgoasHoro anropurMudeckoro assika. O0LIHE Buj oleparTopa:

<MMA MepeMeHHOW> := <BhpaxeHue>

Onepanna npHcBaMBAHHA JONYCTHMA A BCeX NPHBEJEHHBIX B
Tabn. 4.2 Tunoe gaHHbIX. Breipaxenusa B Aswsike Ilackans KoHCTpyH-
PYIOTCA 1O paccMOTpeHHBIM paHee npasmaam aaa IllxkoasHoro anro-
PHTMHYECKOT0 A3BIKA.

PHCCMDTPHM npounece BRINOJHEHHA OIIepaToOpoB NMPHCBAMBAHHA HA
CaeaviomeM IIpHuMepe:

IIlpr BRIDOIHEHMH OHOepaATOpa & := 10 B AYeHEY OIePATHBHOM
TaMATH KOMTEIOTEpa € WMeHeM a (B TiepeMeHHVI0 a) 3aH0CHTCd 3wave-
Hue 10; Opy BBIIOJHEHHH OHEpaTopda b = 5 B AYellKy OIepPATHBHOH
TaMATH KOMTBIOTEpa ¢ WMeneM b 3amocwTcA sHadcHme 5, Ilpw muI-
HOJHEHHM OIEpaTopa S :— & + 1 BHAYEHMA HUYLEeE OLUEepATHBHOH
TaMATH ¢ HMCHAMH & H o TepeHOCATCA B IPOIeCccop, TAC HaJL HHUMHA
BBITIOJIHAETCHA onepanna cioxedndA. [lonyuyeHHBI peayibTaT 3aHOCHT-
cf B gUeHKY OONCpaTHBRHOR TmaMATH ¢ HMenem s (puc. 4.2).

IIpomeccop
10+ 5

.
SR R

a 8 b

@ OunepaTHpHAHd NAMATL

Puc. 4.2. Ilpomnece BLIOMIHCHHA OOEPATOPA HMPHCEAMBAITHS

CAMOE IMABHOE

Ilackans — YHHBEDPCAJNLHBIH A3BIK NPOTPAMMHPOBAHHA, TMOJIVIHB-
IIHH CBOE HA3BAHWE B 4YecTh BhIjarwieroca yueéHoro Brnesa [lackana.

B sasmke Ilackans uHCnoas3yloTcd PpasandYHBIE THNBI JaHHBIX:
eJoYucaeHHb (integer), BemecTBeHHBIN (real), CHMBOJIBHBIHN
(char), crpokoBeli (string), norudeckui (boolean) m apyrue.
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O6ume ceBeaeHna O A3bike nNporpammMmupoBaHusi MNackanb

B mporpamme, sanucasHOH Ha Assike llackans, MOKHO BBIIEIHTH:
1) 3arosoBOK IpPOrpaMMBbl;
2) paznen uses;
3) pazjies ONHCAHHMA HCOOJB3VEMBLIX JAHHBIX;

4) pasmen onHcaHMA JeHMCTBHH 10 nOpeo0pa3oBaHHI0 JAaHHBIX
(mporpaMMHBII OJ0K).

O6muit BUJ NporpaMMabi:

program <uMa NOPOIPAMMBI>;
uses <CnmMcoK MOOyJnen>;
const <cnMCOoK MNOCTOSHHEIX SHAYEHMA>;
var <OoNMCAHMEe MHCHOOJB3YEeMEX [NepeMeHHEIX>;
begin

<onepaTop 1>;

<onepaTop 2>;

<onepartop N>
end.

|30ﬂp0GhIH!HMQHHHﬂ

1. B gecTts Koro HaseaH A3bIK nporpamMuposaEuAa llackanws? lloa-
roTOBbTE KpaTKyio OHorpadmueckyoo cnpaBry ob aToM y4EHOM.

2. TIlouemy #A3bik nporpammuposanus Ilackans cuMTaeTcd VHHBEpD-
CaJbHBIM?
3. Uto BxoauT B coctaR andasura Aspika Ilackans?

4. Kagux TpeboBaHHWH cleayeT NpPHAepP:KWBATBCA TPH BbIbOpe HMEH
ANA pasnauyHbIX 00BeKTOB B As3bike [lackans?

5. YKassiBafA HasBaHwe, o0o3HauYeHMe M JAWANAa30H, ONHUINNTE H3-
BECTHBIE BAM THNBI AAHHBIX, MCIOJb3veMbie B A3bike [lackans.

6. B uém pasanma wmexay umcaamum 100 w 100.0 B sA3bike

ITackans?

7. Kakyw CcTpyKTYypy HMeeT NporpaMma, 3alHMcaHHA#d Ha #A3biKe
IMackans?

8. Kak sanuceiBaeTcs pasjen ONMHUCAHUA MepeMeHHBIX?

9. BanumuTe B TeTpajaM pasjesn ONHCAHWA TMEepeMeHHBIX, Heobxoam- e

MBIX [AJIf BHEIYHCJECHHA:
a) sHauenun QYHKIMH y = X°;
0) myomaaM NpAMOYIOJLHHKA;
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B) CTOMMOCTH MNMOKYIKH, COCTOAINEH H3 HeCKOJBKHX TETP&,II'Eﬁ 51
TAKOID e KOJHYecTBa ODJI0MKeK;

') CTOMMOCTH MOKVIIKH, COCTOHIIell M3 HECKOJNBKHX TeTpajeil,
HECKOJNBKMX PYYeK ¥ HEeCKOJBKHX KapaHJaamiei.
10. OnumuTe nponecc BBIIOJHEHHWA OMEepaTOpPoOB NMPHCBAWBAHMA!
a := 3; b :=4; a :=a + b
11. 3anuimunTe B TeTpajH onepaTop AJsHA:
a) BBIYMCJEHHA CPelHero apudMeTHUYECKOro [IepeMeHHBIX x1 H x2;
D) YMeHbIIeHHA Ha eJHHHOYV 3HAUeHHA IlepeMeHHOH k;
B) VBeIMUYSHHA HAa eIMHHIY 3HAYECHHA IIepeMeHHOH 1;

I') BRIMHCJEHHA CTOMMOCTH NOKYIIKH, COCTOAILEH M3 HECKOJBKHX
TeTpajael, HECKOJBKHX pPyYeK W HeCKOJBKHX KapaHJalled.

§4.2
Opraumszauuna BeBOAa WM BbIBOAA [AaHHbIX

Knwoueente cnroea:

* oImepaTop BHIBOJA wWrite
* (hopMAT BREIBOJA
* oImepaTop BROJA read

4.2.1. BeiBOAO AaHHbIX

B mpeapiayiiem naparpade MBI NO3HAKOMHJIHCE CO CTPYKTYPOH
nporpaMmel Ha fAseike Ilackanb, HAVYHIMCHE OINNCBLIBATE [epeMeHHLIE,
pPaccMOTpesIH ONepaTop NPHCBAMBAHWA. JTOTO JOCTATOYHO AJA TOTO,
yro0Bl 3amMCcaThL NporpaMmmy npeobpasoBanusa jgaHHelx. Ho pesyasrar
aTHX mpeobpaszoBaHMM HaAM BHAeH He Oyer.

Jns BeIBOAA NAHHBIX M3 ONEPATHBHOI IIAMATH HA 9KPaH KOMIILIO-
Tepa HCOOJBIVETCH OINEPATOR BBRIBOIA wrlito:

write (<Bupaxenue 1>, <Bupakenue 2>, ..., <BupaxkeHue N>)

[

"

CIIHCOK BLRIBOJA

31ech B KpyriabiX cKODKAX IMOMENIAETCHA CHHMCOK BLIBOJAA — CITH-
COK EHPEHCEHHﬁ, JHAYEHHA KOTOPLBIX BBIBOJATCA Ha 2JKPaH. ITO0 MO-
rytT ObITh YHMCIOBBLIE, CHMMBOJIbHBLIE M JOT'MYeCKHe BbhIpa)KeHMA, B TOM
HHCHe IepeMeHHEBIe H KOHCTAHTEL.




Cray

ODFEHMBEU.HH BBOOA W BbIBOOA OdaHHLIX

IIponaBoabHEI HabOp CHMBOJOB, 3aKJIOYEHHBIH B amocTpodsl,
CUHMTAETCHA CTPOKOBOM KoHCcTaHTOH. CTpOKOBas KOHCTAHTA MOMKeT
cofiep:KaTh J0Dble CHMBOJIBI, HabDHpaeMmbie Ha KJaBHaType.

Ilpumep 1

Queparop write {('s—", =) BbIIOJHHETCH TAH:

1) ma dKpan BLIBOAATCA CHMBOJLI, 3aKJIOUCHILIC B CHOHCKC BLI-
BOJA B aunocTpodbl: s=

2) Ha 9KpaH BBIBOAHMTCA 3HAYEHHe NepeMeHHOIl, XpaHAlleecda B
AdeiHe ONepaTHBHONM [HaMATH ¢ HMeHeM 3.

Ecnn smadeEne nmepeMeHHOH s paBHO 15, TO Ha SKpaHe TMOABHTCA:
s=15.

ITpumep 2

Ilpnn BRIDOJTHEHHH OIlepaToOpa BBIBOJA BCE 3JIEMEHTHI CIINCKA BLIBO-
Jla BBIBOJAATCA HemnocpeAcTBeHHO ApPYyr 3a apyrom. Tak, B pesynbrare

paboTEI omepaTopa
write (1, 20, 300)

Ha SKpaH OyAeT BEIRgAcHAa NOCTeOBATEIBLHOCTE TH(p 120300, Ko-
Topas OVIeT BOCIHPHHMMATBCH HAMM HKak umeno 120300, a He Kar
TPH OTAETBHEIC HHCIOBLIC KOHCTAHTHI, (C/IeNTaTh BREIBOAMMEIC JAAHHLIC
fGosiee AOCTYNHBIMH [JA BOCHPHATHA MOMHO pasHbIMH crnocobam#.

DRPUSHT OPERHMW: OnepaTtop BbiBOAa Peaynerar
Jaun BLIBEOOA P P A y
JlobasuTs pasnenn- write (1, *,', 20, "',", 300) 1,220,300
TeJaH SANAThIE
ﬂﬂﬁﬁ]]ﬂ'l’]: pasaend- write (1; " Y 20, ' ', 300) 1 20 300
TeaHn — mpobesl
Fi{&aa-rbd]gpma'r write {1:3, 2“:4, 3200:5) 1 20 300
BLIBOJIA
‘I‘ﬂpMﬂT BBRIBOTA — 9T VEAJIBIBAEMOE IIOCTE ITBOSTOYMHA IEeJI0e

YHCJIO, OIpelefAmIIee, CKOIbKO I03HIHH Ha aEpaHe JOJIEKHA 3a-
HUMAaThk BRIBOAMMAA BenuduHa. Ecam mudp B uncae MeHbIDe, 4YeM
3ape3epBMPOBAHHBIX I0J HEero MNO3MIMII Ha 3sKpaHe, TOo cBODOJHEIE
MNO3HIINK AOTMOJHAKOTCA npobenamm caeBa or unciaa. Ecam ykasan-
Hoe B (popmaTe BBIBOJA IOCJE JBOETOYMSA YHMCIO MeHbIle, YeMm Heob-
XOODHMO, TO OHO ABTOMATHYECHH ﬁY,ﬂET YBEJIHYEeHO J0 MHHHMAJIBHO
HeoOXoAMMOTO.

al100.tida. ws
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Ilpumep 3

Jlns BBIBOJIA BEIECTBEHHOrO YHMCJA B CIHCKE BBIBOJA AJH KAaMKI0TO
BEIpAKEHHSA VKAa3LIBAIOTCA JBa IapaMeTrpa:
1) obimee KoAWYECTBO NO3WIIMHA, OTBOAMMBIX ToA 4dwciao (c yvuéTom
TOYKH-PasfenTeNNd);
2) Konu4YecTBO MO3WIMH B ApoDHOM 4YacTH YHcja.

OnepaTtop BbIBOAA Pe3ynerar BbINONHEHWA Oneparopa
write ('s=', s:2:0) 5=15
write ('s=", s5:3:1) 5=15.0
write ('s=', s:4:1) s=15.0
write ('s=", s:5:1) s= 15.0

Kak MOXHO 0BBACHUTHL OAMHaKOBBIE pe3yneTaTkl BeINONHEHWA Onepa-
TOpOB BO 2-4 U 3-W CTpOkKax npueenéHHoW Bobiwe Tabnuubl? O6cCy-
auTe 3ToT BONpPOC B rpynne.

aoe

llpy BbIIIOJIHEHUM HECKOJbBEMX OIEPATOPOB Write BbIBOI O0CY-
HIECTRJISETCS B OANOH M ToH e cTpoxe. Omepatop wrileln mocae
BBIBOJIA HaA 3KPAH BCEX 3JEMEHTOB M3 CHMCKA BBIBOJA OCYIIECTBJIAET
Iepexol Ha CISJAVIOIMIVIO CTpoKYV (JHHHID, [ine). [pyrux pasauupH
MeX Yy OIepaTopaMH write M writeln HeT.

4.2.2. MNMepeas nporpamma Ha a3bike Mackanb

e Ilonsayvsace paccMOTPEeHHBIMH ONEpATOPAMH, COCTABHM IIpOrpaMm-
MY, BBIYMCAAKIIVIO IJIAHY OKPVHOCTH W IJaOoHIalb Kpyra paguycoMm
5,4 cMm.

HexonubpiM faHHBIM B 3TOH 3aja4de ABJAHETCH paguyc: ©r = 5,4 cm.
PeayanraTrom paboThl TROTPAMMEI  JOJIKILI OLITL BeIHUYHOLI; < —
JUIMHA OKPYMHOCTH M S — ILIOWALL EPyra; ©, 5 M ¥ — BelMUYMHbI
BEIIECTREOIION) THIIA.

Hexonasle pgaHHBIe W pe3yibTaThl CBA3AHBI COOTHOILIEHHMAMM,
M3BECTHEIMH M3 KVpea MaTeMaATHKH: ¢ = 27r, = = mro,

IlporpaMma, pealHaviolmlad BbIYHCIEHHA OO 3THUM GopMyaam,
Oyvaer mMeTH BHA:

const

pi = 3.14;
var

r, ¢, s5: real;




Cxay

OpraHusauvs BBoAa W BbIBOOA AAHHbIX

begin
¥ = 5.4;
C: 3= Z*pi¥r;
8 1= pi*r*r;
writeln ('c=', c:7:4);
write ('s=", s5:7:4}
end.

JTa nmporpaMMa BepHAa W pellaeT MOCTABJEHHVIO 3ajady. 3alyCcTHB

e€ HA BBIMOJHEHHEe, BBl JOJIKHEI NOJYVYHTH CIeAVIONIHII pes3yabTaT
(puc. 4.3).

@ain  [Npaeka Bwg [lporpamma  Cepewc  Mogynu  TNMomows

ASHS | ¥ @A 90 PE | » a @ (Fe

gc=33.9120 '
s=91.5624 ]

Puc. 4.3. PesyaeTaT BRITOMHEHHA TePBOH MPOTPAMMEI

Ilocnie BBOAa TekcTa HporpaMMbl M €€ 3aNycKa 4YTO-TO MOMKET
MOWTH He TaK, W Bbl OKaKeTech B OJHOW W3 [ABYX CHTYAI[HIi:

1) omHa M3 CTPOK OKpacHJachk KPACHBIM IIBETOM M NOABHJIOCE C0O00-
meHHe 00 OomHOKe — 3T0 CHHTAKCHYEeCKAs omMOKa: BO3MOMKHO,
BBI MPOOYCTHJAW WIH HamWcald He TOT CHMBOJ, 3adBIIW MMOCTa-
BHTE 3HAK <«;» H T. O.;

2) mporpamMMa BHRINOJHHJACE, HO IOJY4YeH JApPYrod OTBeT — 2To
JIOrHYECKAS OMMOKA: BO3MOMKHO, Bbl OIIHOJIMCH I[IPH  38I0HCH
APM(PMETHICCKIX RBIPAKCHWATH,

HcenpaesTe 0IuOKY B NOBTOPHO 3AIyCTHTE IMPOrpaMMy Ha BBIIOJI-
Hegne. Taxoil nponece HA3LIBAETCH OTIAAIKOH nporpammsel. On Dyaer
BAREPTIIEH B TOT MOMEHT, KOT/Ia BBl MOJVIATE TPpeOVeMLiil peayanLTar,

M Beé-raku cocTaBieHHAA HAMM NporpaMMa HMMeeT CYIIeCTBeHHBIH
HEeJOCTATOK: OHA HAXOAHT JAJHHY OKPVHKHOCTH H IIOINAAL Kpyra s
EAMHCTBEHHOrO 3HadYeHusa paguyca (5,4 cm). Jlna roro urobbl BeIYMC-
JUTH AJHHY OKPYKHOCTH M IJOIIaAb Kpyra AJfA APYroro 3HadeHHA
paguyca, norpedyercd BHOCHTE M3MEHEHHMHA HENOCPEeICTBEHHO B TEKCT

al100.tida.ws
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NporpaMMbl, & HMeHHO HW3MeHATH OIeparop NpHcBamBaHHMA. BHece-
HHe M3MEeHeHHH B CYIIeCTBYIOIIVIO NporpaMmy [0 MeHbIIeil mMepe He
Becerga yaobHo (HampuMmep, Korjga mporpaMMa OonbInas M ONepaTopoB
npucBaMBaHuAa MHoro). Huyke BBl MO3ZHAKOMHTECE C ONEpATOPOM, I03-
BOJIAIOIIMM BBOJAHTH MCXOAHBIE AaHHBEIE B Nponecce paboThl Imporpam-
MBI, He npuberas K M3MeHEeHHMIO TEKCTA MPOrpaMMbI.

4.2.3. Beog AaHHbLIX C KNaBuaTypbl

I[JIH BEROJIA 3HAYeHHI nepeMeHHBIX B OIIepaTHEHVIE) [OTaMATH
HCHOJb3YVETCH OLepaTop BBoja read:

read (<uMamepevMedEol | >, «cuVe MapeMad=I0l 7=, L ., <UWE TTeDeMeH ol s

[ o]
w

CITHCOIL BEOIA

llpu BbINONHEeHHH OlepaTOPaA rea2d HOMUBHTED HEPeXoiuT B pe-
MM OMMHIAHHA JaHHBIX: TOJALB30BATENE A0JHEH BBECTH JAaHHEIE C
KJIABHATYDBI M Haskarh xaasumny Enferl. Hecroubro sHauyeHuil uepe-
MEHHBIX YHCJOBHEIX THIIOB MOTYT BBOAMTHCA HUepes3 Nmpodesa HJIH depes
ganaTyio. [Ipu BBOJE CHMMBOJBHBIX NepeMeHHBIX npoben U sanaTas
BOCTIPHHHMAIOTCA KaK CHMBOJEI, [IO3TOMY CTABHTE WX HEJIb3A.

Ilepeoe BRegéHHOE NOJIL30BATEJNEM 3HAUEHHE IepeMeHHO#H Iome-
ulaeTca B AYEHKY NaAMATH, HMA KOTOPOH pPAacCHoOJIOKeHO NepBBIM B
coucke BeBoga, W T. A. IlosToMy THNBI BBOAMMBIX 3HAYeHMI (BXOAHOTO
TIOTOKA) MOJKHBI COOTBETCTBOBATH THIIAM ITepeMeHHBLIX, YKA3AHHBIX B
pazjese ONMCAHWUA MNepeMeHHEIX.

IIpumep

Ilyers

var
i, J: integer;
¥: real;

ITpuceoMM mepeMeHRBIM 1, J, = 3Hadwenwd 1, 0 w 2.5, Ilma »sroro
BOCIHOJBIVEMCH OIeDATOPOM

read (i, j, x)
M OpraHMayeM BXOJHOH IOTOK OJHMM W3 CHAeAVIOIIHX crnocoboB:

1 0 2.5 <Enter> 1 0 <Enter> 1l <Enter>
2.5 <Enter> 0 <Enter>

2.5 <Enter>
31eck MBI NpeACTABHJAN BXOJAHOI TOTOK B BHAE OJHOI, ABVX H
TPEX CTPOK.
1

HasxaTrmeM RIABHIIH Fnter MoeT COMPOROMIATLCS REQJT KAMJI0TO BHAUSHWA.
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Jlna BBOAA MAAHHBIX C KJABHATYPHI MOMKHO TAKIKE HCHOJbB30-
BaTh omepaTop reaczln. Ilocne BpIDOoNHeHMSA readln OCYIOECTBIIAET-
cA aBTOMATHYECKHWII MepexoJ Ha HOBYK CTPOKY BXOJHOTO TOTOKA,
Jae ecam B TeKVIIell CTpPOKe OCTAJIMCE HeBBeJEHHBIe CHMBOJEI.
Tarmnn DﬁpﬂSDM, roeadln DO3BOISEeT CUMTRIBATE JHIOR HadaIbEHYH)
YACTh BBEAEHHOI INOJB30BaTENeM CTPOKH M, NPOMIHOPHMPOBAE €€ OKOH-
YaHWe, MePexXouTh K CHAeAVIONeill CTPOKe.

YcoBepIIeHCTBYeM NpeAbIAVIIYI IPOrpaMMy, OPraHHM30BAB B Heil
BBOJ, OAHHBIX € IIOMOIIBK) OHepaTopa read. A 4Tobbl HOJAB30BATEND
3HAJ, JAJIA Yero npejHasHadyeHa NporpaMMa, ¥ IMOHHMAJ, KaKoe MMeH-
HO JAeHCTBHE OKHAAET OT Hero KOMIBIOTED, BBIBEJIEM COOTBETCTBY-
IOIHEe TeKCTOBbIe COODINeHHA ¢ IIOMOINBIO oIepaTopa writeln:

const

pi = 3.14;
var

r, ¢, 87 real;
begin

writeln ('BoluMcneHuMe IONMHE OKPYXHOCTM M Niouwanu kpyra');
write ('Beeamte r>>');

read (r):
c 1= 2*pi*r;
8 1= pi¥r¥*r;

writeln ('ec="', c:7:4);
write ('s=', s5:7:4)
end.
Peayawrar BBINOJHEHUA  YCOBEPIIEHCTBOBAHHON  NPOrpaMMbl
B Pascal ABC.NET npeacrasnex Ha pHc. 4.4.

D©ain Mpaeka Bug NMNporpamda Cepeunc Mogynw  MNomowes

DBEI A9 SE > 0@ (2D

BuyMCneHMe ONMHE OKPYXHOCTM M IJoWanM Kpyra
BeeguTre r>>8.5
c=53.3800

Mls=226.8650

Puc. 4.4. PesvabpTaT BRITIONHEHWA VCOREPIIEHCTEORAHHOH MPOTPAMMET
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C momoImeio yCcOBepHmIeHCTBOBAHHOM NPOTrpaMMBbl MOMKHO BBIYHC-
JUTH JAJUHY OKPVKHOCTHM M NJOHaAb Kpyra anaa Jjawoboro sHade-
HAA r. MHAaue TOBOPS, OPOTPAMMA PENIaeT He EIUHHYHYH 3aJa4y,
a uenell Knacc sajgad. Kpome Toro, B mporpaMMe NOHATHO W ymob-
HO OPraHM30BaH BBOJ HCXOJHBIX JAHHBIX M BBIBOJ MNOJYYAEMBIX pe-
3yJbTATOB. JTO obecnedyMBaeT JAPYHKECTBEHHOCTE NOJbL30BATEJNLCKOrO
uHTephenca.

CAMOE MMABHOE
Jlna BBOZmA B oONepaTHBHVIO NaMATE 3HAYEHHWH IIepeMeHHBIX
WCTTOTR3VIOTCA OMepaTopsl BROJA read W readln,

Jlna BeIBOZA NAaHHBIX W3 ONEepPATHBHOH NaMATH HA KPaH MOHHTO-
Pa HCIOOJAB3IVIOTCHA OlepaTopbl BEIBOJA writse H writelrn.

Beoxg MCXOZHBIX AAHHBIX ¥ BBEIBOJ Pe3VJILTATOB JOJKHEI OBITH
OpraHM30BaHbl IOHATHO ¥ yA00HO; aT0 obecnednBaeT Jpy:KeCcTBeH-
HOCTEH TIOJIB30BATEJIBCKOTO HHTep(eica.

Bonpocsl u 3apgaHna

1, TemourcIeAHEIM TEPeMEHHBIM 1, ], k HYKHO TPHCBOWMTE COOT-
BETCTBEHHO 3HadeHudA 10, 20 wu 30. 3anMiuMTe OIEpaATOp BEOIA,
COOTBOTCTEVICIIHNH BXOJHOMY MOTOKY:

a) 20 70 30
6) 30 20 10
B) 10 30 20
E IlpoepbTe cebsa, gonucaB ¥ BRINOJHHUB B Cpejie NpOrpaMMHpOBa-
HUA CAeAVIOIIVIO NporpaMmy:
var
i, j, k: real;
begin
// MecTo nna onepaTopa BBOIA
writeln ('i=', 1i);
writeln ('3=', 3i);:
write ('k=', k)
end.

2. Omummure nepeMeHHEIE, HeoOXOoAuMBIE [AJAA BBEIUYHCICHHA TJI0-
maiay TpeyroJlbHHEA II0 JJJHHaM ero Tpéx CTOpOH, H 3alMlnIm-
TEé OIIepaTop, obecmeunBaOIIHE BBOJ He0OXOAMMBIX HCXOAHBIX
AaHHBIX.
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OpraHmsauns BBOAa W BbiBOAa AaHHbIX

3.

IIyeTs & — HIETOYHCIEHHAS TMEPEMEHHAA, KOTOPOH OPHCBOEHD 3IHA-
yenre 15, YUTo ABIAeTcA peayibBTATOM BhIIOJIHEHHMA olepartopa?

a) write (a)

0) write ('a')

B) write {'a="', a)

IIposepbre ceba, gonuMcaB M BBINOJHWUB B Cpejfe MporpaMMHpoBa-
HHA CIeIVIOIIVIO ODporpaMMy:

var

a: real;
begin

a := 15

// MecTo nna onepaTopa BHBOOAa
end.

Kakxum oO0pazoM MOKHO BBIBECTH Ha 9KpPaH BellecTBeHHOe
gucao? Iloskcnepumentupyire ¢ (GopMaToM BhIBOJA BEIECTBEH-
HOro uHcna 12.5, ykasplBag pasHoOe YHCJI0 NO3HIOHI AIA ero
neJgo M ApodHON YacTei.

var

a: real;
begin

a = 12.5

// MecTo mnA onepaTopa BHEOOA
end.

danumnTe OIIepaTopkl BBOIA SHaUYeHWH ABYVX TIePpEMEHHBIX H BEI-
BOJIA HX B OﬁpﬂTH{)M Inmopagkxe.

Jlan ¢parmMeHT MpOrpaMmbi:

read (a); read (b); c: = a + b; write (a); write (b):
write (c)

CﬂEﬂHﬁTE ero 3allick KOpodYe, COKPATHRE HKOJIHYeCTBO OllepaTOopoB
BBOJIa M BBIBOJA.

Jlar ¢parMeHT IPOrpaMMBI:

a:=10; b :=a + 1; a := b - a; write {(a, b)
YTo Oyzer BBIBeAEHO Ha KpaH KoOMIbIOTepa?

Hanmmmure mporpaMMy, KOTOpas BBEIYHCIAAET IJIOIAAL H TIEPH-
MeTp NpAMOYTroJibHHKA M0 AJMHAM JABYX €ro cTOPOH.

@
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§4.3

NMporpammMmupoBaHue JNUHEWHbIX anropuTMos

Knawouweante crosea:

- BEIIJ,ECTEEHH]:Iﬁ THII OJaHHEIX
* HeJOYHCJAeHHBIH THI MaHHBIX

* CHMMBOJIBHBIH THII JAHHBIX

Ilporpammsi,

* CTPOKOBBIN THII JAaHHBIX
* JOTHYECKHH THN AaHHBIX

pealn3yrinne JMHEeHHbIe alropuTMEI,

ABJAKTCH

npocredimuMu. Bece uMemmeca B HHUX ONEPATOPHI BBITMOJHAKTCA
HocJaelOBaATeIbHO, OJQWH 3a JPVIHM.

IIporpammupysa JWHEHHBIE AJTOPUTMBI, paccMoTpumM 0Oonee moma-
pobHO IeJOYHCJIeHHBIe, JOIMYecKHe, CHMBOJBHEIE U CTPOKOBBLIE THIIBI
JAHHBIX, & TaKXe NO3HAKOMHMCH C P]]H.I.'IJH"-I'ECHHMH BOSMOAHOCTAMH

cucremel Pascal ABC.NET.

4.3.1. YucnoBblie TUNbI OaHHbIX

Bel y:e 3HAKOMBEI ¢ OCHOBHBIMM YHCJOBBIMH THIAMH JAaHHBIX
Integer U real. K gaHEHBIM 9THX THNOB IPHMEeHHMBI CTAHTAPTHERIE
(PYHKIIMH, YaACTh M3 KOTOPBLIX NpHEBeaeHa B Tabm. 4.3.

Tabmuna 4.3
CranpaptHbie dpyHkumn a3bika Mackane
DyHKUMA Hasnauyenue Tun aprymedta | Tun pesaynerata
abs (x) Moayas x integer, real Takoit e, Kak
Vv apryMeHTa
sqgr (x) Kpaapar x nteger, real Takoil ke, KaAK
y apryMeHTa
sgrt (x) Kpagpareuiii Kopeas |integer, real Taal
H3 X
round (x) Orpyrienue ¥ 10 real
GIHAAHIIers IIe/Ioro
int (x) Ilenas gacThb x real
frac(x) ITpobHas yacTs X real
random CavuaiiHoe uneao oT r real
oo 1l
random(x) | Cayuaiinoe uneno or | integer integer
0 oo x
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IIpumep 1

Hecenegyem padory GyHEEDHE round, ‘nt @ frac, OpHMeHHB HX
K HEeKOTOPOMY RelmecTReHHOMY x. IIporpamwma OvieT WMeTh BH/I:

var
X: real;
begin
writeln ('Mccnepnomanme odyHKuUmMM round, int, frac'):;
write ('Bsemoure Xx>>');
readln (x);
writeln ('Oxpyrneume: ', round (x));
writeln ('llenas yacre: ', int (x));
writeln ('IOpo6rnas ydacte: ', frac (x))
end.

3anyctute nporpamMmMy HEeCKONbKD pas ana kaxnoro =< = {10.2;
10.8; =-10.2; —-10.8} Y10 BB MOXeETe CKAa3aTk O TUNE pesynbkTa-
Ta KaxOoWn w3 aTux yHKUMA? C 4em, No Bawemy MHEeHWIO, CBA3aH
BWO peaynbTarta paboTel dyHkUMW frac (x)7?

Obcypute aTtoT BONPOC B rpynne.

4.3.2. LlenoYncneHHbln TUN AaHHbIX

Haxg nmensiMu uncaaM#a B Asbike [lackans BEIIOMHAIOTCA Cclaemy-
OI[He onepanMu: cjaos;kernde (+), BeluuTanme (—), vMHO:eHHe (*), no-
JVH9eHHe HeIloJHOTr0 HacTHoro (div), moJayieHHe OCTATHA OT AeJeHHA
(mod) 1 genenue (/). Peayiabrarhl NepBbIX OATH olepauuii — Lelble
yucaa. PesyabTaToM onepamdd AeJeHHA MOKeT OBITE BellecTBeHHOE
YHCJ0.

[Ipumep 2

danuimeM IporpaMMy HAXOMKJIEHHS CYMMBI IIH(P BBOJAHMOIO
¢ KJABMATYPBI HATYPAJIBHOIO TPEX3HAYHOIO 4YHCIA.

HCHDJ’ILEYEM TOT tbaP-:T, gTO MDOJOMHTEeJILHOE TDéXEHﬂ‘IHDE THCIIO
MOMCHO TIPEICTABHTE B BHIAE CIASAVIONEH cyMMbel: x=a- 100+ 6 - 10 + ¢,

rae a, b, ¢ — HQPH YHCIA.
var
%, &, b, ¢, s: integer;
begin
writeln ('Haxoxoenue cymmbl umdpp TpexXsHauHOTO uMcna');
write ('BeemguTe MCXOOHOEe YMCNO X>>'");

readln (x);
a := x div 100;
b := x mod 100 div 10;

7y
o
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mod 10;
+ b + g;
's=", 8)

C =X
3 = 4

write |
end.

Yemy pasHa cymma umdp dmcna 1237 A yucna —1237 Coenapaiot nu
BallKM pe3yneTarthl ¢ pedynstatamn padboTel nNporpamMmbel? Kak MOXHO
06BLACHUTL N KMCNpaBnTbL OWKOKY B nporpamme?

OGcyauTe 3TOT BOMNPOC B rpynne.

Ao

4.3.3. CMMBONbHBIA U CTPOKOBbLIA TUMbl AAaHHbIX

SHavueIIIeM CHMBOJLION BeIWHHUNLI (THO char) B aAsnike Ilackann
ABAAeTCA A000I1 M3 CHMBOJIOB, KOTOPhIM MOMHO HNOJVYUTH HA 3Kpa-
He HajKaTHeM Ha KJaBHATYpPe OAHOH M3 KJIABHII WM KoMOMHADHH
KJIABHIIL.

B Texcre mporpaMmbel KOHCTAHTY CHMBOJIBHOTO THIIA MOKHO 3a-
JaTh, 3aRJIOYHE J000H H300pasKaeMBIH CHMEBOJ B anoctpodsl: 'F',
PE1 v

Ecin 3HauveAMe CHMMBOJBHOM HepeMeHHOH CUHTBEIBAETCA ¢ KJIaBHAa-
TYpLI, TO €ro creayerT HabmupaTe Oes3 anocTpodos.

JHaUeHHeM CTPOKOBOH BeMHUYHHEI (THI string) gBadeTcd IIpPOHa-
BOJIEHAA NOCIEeNOBATEIBHOCTE CHMBOJIORB, JAKJIOYEHHAA B EITIDCTPDI']}BI.

Yrobel ofpaTuThECA B IporpaMMe K KOHKPETHOMY CHMBOJY CTPO-
KW, HAJO VKA34Th MMHA CTPOKOBOM NMEpeMeHHOH W MOpPAAKOBBIH HOMED
(HHJerc) cuMBOoaa B 9ToH cTpoke. Taw, samuchk =[.] obo3HadaeT Oep-
BBIA CHIMEBOJ CTPOEH 5.

B Ilackane cTpoKH MOMHO CHeNJATE W cpaBHUBaTh. CpaBHeHHe
CTPOK NPOHCXOAHT NYTEM NOCHMBOJIBHOTO CpaBHEHHMA KOJ0OB 0o0Opasy-
ION[AX WX CHMBOJIOB.

Pacemorpum HerkoTopble (DYHKINH, NMPAMEHHMBIE K CHMBOJBHBIM
H CTPOKOBHIM BenuumHaMm (Tadn. 4.4).

Tabnauma 4.4
DyHKUMKM 06paboTKn CUMBONBHBLIX U CTPOKOBLIX BENMWYWUH
DyHKUMA HaznaueHue Lot LU
| aprymeHTa | pesynerata
ord(s) Koa, cooTBeTecTBYIOIMI cuM- | char integer
BOJY S B Eoanpobeke Unicode
chr (x) CHMBOJI, COOTBETCTBYIONIIHIT | integer char
Koay ¥ B goguposke Unicode
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Orconvanue mabdn. 4.4

Tun Tun
KUMA HaanaueHwne
Pymxum aprymMeHTa @ pe3ynkTaTta
length (s) JInuua cTpoKH S string | integer
copy(s, k, n) | KonupoBanme : cHMBoIoB |5 — string |string
CTPOKHM 5, HAYHHAA ¢ mMoau- | kK — integer
U K g — -intéeqar |
IIpumep 3

danuireM nporpaMMmy, B KOTOpPOH AJMA BBeJAEHHON ¢ KJaBHaTy-
pel OYKBBI HA DKpaH BBEIBOAMTCA €€ KOJ. 3aTeM Ha 9KPaH BBIBOJHUT-
CA CTpoKa, NpejcTaBasiomas coboil ocneJoBATENBHOCTE M3 TPEX
OyKB HcHnoab3yeMoH KOZOBOH Tabiaunbel: OVKBBI, IIpealIecTBYIOIIE
MCXOAHOM; McexoAHOM OyKBBI; OVKBBLI, CHeIVIOIlel 3a MCXOAHOM.

var
a: char;
kod: integer;
b: string;
begin
writeln ('Kom wm ctpoka');
write ('BBemuTe MCXonHyH OVKBY>>'):
read (a);
kod := ord(a);
b := chrilkod-1) + chri{kod}) + chr{kod+l):
writeln ('Konm Gykeu ', a, ' - ', kod);
write ('Crtpoka: ', b)
end.
Ilpumep 4

danmfineM TpOrpaMMy, KOTOpad W3 ABYX CTPOK (pOpMHpYeET TPeThio
CTPOKY M ONIpejejisieT eé IJINUHY.
var
a, b, c: string;
n: integer;

begin
writeln ('Hoeras crpoka');
a := "wmubopmaumsa';
b := "aEToMaTHuka';
c := copy (a, 1, 5) + copy (b, 5, 6);
writeln (c);
n := lengthl(c);
write ('n=', n)

end.
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4.3.4. Jlornyeckmin TUN OaHHbIX

Kak waBecTHO, BENMUYMHBI JIOTMYECKOr0o THNA NPHHUMAKT BCETO
Aea suatdenusg; B [lackanme nTo falze W Lrus. ITH KOUCTATITLI ONpe-
AeJIieHEL TAEK, 4T0 false < C—rue,

Jloruueckue JMAYMEHHS TOJIVHAIOTCH B PE3VILTATE BLIIOJIIEHIST
onepanuii cpaBHEHMHA YMCIOBBIX, CHMBOJbLHBIX, CTPOKOBBIX M JIOTH-
yecKkuX BuIpaykeHn#. [lostomy B llackane mormdeckoll mnepeMeHHOH
MOM¥HO NPHUCBAWBATHL Pe3yJIbTAT ONEpPAllMH CPABHEHMA.

Ilpumep 5

Hanumem mnporpaMmy, ONpeaeasioliyid HCTHHHOCThL BhICKA3BI-
BaHWA <«HwWermo n ABadeTca UWETHRIM» A TIPOW3BOABHOTO 1EJI0TO
gHCJaa I.

Myers ans — JorWYecKad TICPeMeNHAA, a 11 — Tejasd TepeMeH-
wasi. Torga B pesyiabTaTe BBINOJHEHHS OIepaTopa NpHCBaAMBAHHUA

ans = nmod 2 = 0

nepeMeHHOH ans Oyler UPHCBOEHO BSHAUYEHHE True MOpH  JH000M
JeTHOM 1 W falzs — B MTPOTHABHOM CIyHac,

var
n: integer;
ans: boolean;

begin
writeln ('BrickasmBaHme o 4Y&THoOCTM uYMcna');
write ('BeemuTe mMcCXoOHOEe YMCno>>');
read (n);
ans = nmod 2 = (;
write ('Ymcno ', n, ' ABAAeTcCA WETHEM - ', ans)
end

JIDT‘H‘-I'EC]{HM nepeMeHHbBIM MOMHO HNPHCBEAHEBATE 3HAYEHHA JIOTH-
JeCKHX BBEIpaKeHHI, IMOCTPOEHHBIX C NOMOIILI0 M3BECTHBIX BaM JIOTH-
yecknx onepanmiin M, UJIHU, HE, koropsie B Ilackane ofosnauaiorcs
COOTBCTCTBCHHO and, or, not.

Ilpumep 6

Hanumem nporpaMmy, onpeleJIANINYVE HCTHHHOCTE BEICKA3EIBA-
Hua «CyimecTByeT TPeVHOJABHHME ¢ IIHHAMH CTOPOH &, b, o» gnsa
IIpOoH3BOJNIBEHEIX HATVPAJIBHBEIX YHCed =, By
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var
a, b, c: integer;
ans: boolean;

begin
writeln ('Bricka3kmEAHME O CYILECTBOBAHMM TpeyTronbHMEKA');
write ('BeBenMTe S3SHaudeHMsa a, b, c>>");
readln (a, b, c);
ans := (a <b +c) and (b < a + c) and (c < a + b);
writeln ('CyuecTeByeT TpeyIronsHMK CO cToOpoHaummu ',
dy Yy Y By Yy Y G T o= Yy o ans)
end.

4.3.5. Npapmyeckne NPUMMUTUBSI

B cpepe Pascal ABC.NET ecTs BOZMOMKHOCTE CTPOHTH M300paske-
HHA W3 rpaduyecKWX NPHMHTHBOB — OTPE3KOB, NPAMOYTOJIBHHKOB,
okpyiHOCTell. Ilna atoro Mcnonbayercsa OmbimoTera GraphiBCl,

Ilomoxerne dHETYp B IpadHUYecKOM OKHE 38I8eTCA KOOPIHHATA-
MU — MNOPAAKOBBIMH HOMEpaMH MHKCeJeil 1o NOpHM30HTAJIH M 10 Bep-
THEATH. OTCYET 3HAYEHHUH HOODAMHATHE X OPOHCXOAHT CIEBA HAIIPABO,
KOOPAHMHATEI v — CBepxy BHH3. I'paduyecKoe OKHO II0 VMOJTUAHHIO
umeer pasmepsl 640x480 nmrceneit. ByabTe BHMMAaTeNbHBI: Tarkas
cHUCTEMA KOOPAMHAT OTJAMYAETCA OT TOil, KOTOPYI Bbl HCHOJB3yeTe
HA VPOKAX MATEMATHKH.

Ipumep 7

C moMoIeio caeAyIomed NMporpaMMEI CTPOWUTCH TPHBEAEHHOE HHMKE 7
rpaduueckoe uzobparkeHue.

uses GraphABC;

begin
Rectangle (50, 50, 550, 250);
Line (100, 200, 150, 100);
Line (150, 100, 200, 200);
Line (200, 200, 100, 200);:
Circle (300, 150, 50);
Rectangle (400, 100, 500, 200)

end.

1 Heroropbie BO3MOMHOCTH 5TOil OMOIMOTEKN NPEACTABIEHBI B NPHJIOHKEHHH 2.
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0 Bocnpouasegute nporpammy B cpefe PascalABC.NET. Wccneayunte
oneparops!, n3obpaxawwwe rpadwuyeckne npumMuTuesl. Bupownsme-
E HUTE nNporpaMmmy Tak, 4Tobbl NONYy4YMNockE WaobpaxeHwe:

CAMOE IMABHOE

B sanike Ilackans Menone3yoTcHA BelleCTBeHHLIM, [eJT0YNCIIeHHBIH,
CHMBOJIBHBEIN, CTPOKOBBIM, JIOTHYECKHH H Jpyrue THNOBI JaHHBIX. [lna
HHUX ONpejelieHbl COOTBETCTBYIOIIME olepanuu H (PYHKIIHUH.

Bonpocsl u 3apaHna

e 1. OnopepenuTe peayiasbTaT paldoThl ODpOorpaMmbl. 3anMIINTe MaTeMa-
THUYeCHEYHD (GopMyidy A BbIUMC/IeHWH SHAYEHHH 5.

var
a, b, c: integer;
p, sS: real;

begin
a := 12;
b 1= 55
c := 13;
p:=(a+b+c) / 2;
s 1= p;
s :=s5 % (p - a);
s =35 * (p - b);
s =85 * (p - c¢);
5 := sgrt(s);
write('s = ', s)

end.

e 2. PazpaboraliTe B 0TIagLTe OPOTrPaMMY, BBUMHCISHIIVIY § I8

3aflaHHOro X 1o {Qopmyie
y=x*+2,5x%—-x+ 1.
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Ilpn arom:

E) onepalln BOIB2JeHHA B CTelleHbE HCIIOJLE30BATE 3allpellleHO;

0) B oAHOM oIepaTope NPHCBAHBAHMA MOMHO MHCIOJB30BATE He
bonee opHOM apu(pMeTHUeCcKOH omnepanuH (ciloKeHHe, YMHO-
JKeHHe, BEIYMTAHHE);

B) B mporpaMMe MoxkeT ObITh MCHOJL30BAHO He OoJiee NATH olle-
PATOPOB NpPHCBAWBAHHA.
Hoderaszra: npecdpasyviiTe BRIpAKeHHE K CIeIVIOIIEMY BHIV:
y=(x+2,5)x - 1)x + 1.
3. PaspaboraliTe ®m oTaaabTe NTPOrpaMMy, BBIYHCIAINVIO AJHHY
orpeska AB Io 3aJaHHBIM KOOpIHHATAM Touek A u B.

IIoderaska: paceroarne o mesxpy Ttouxamm A(x,, y,) m B(x,, y,)
BeEIpa;kaerca (popMyaoH

@O

d=\G, —x, ¥ +@, v, ) .

Hna NPOBEDKH MDABHJIBHOCTH ITDOTPDAMMBI HCTONB3YHTE TEeCT:

B!DAHI:IE AaHHbIE BI:IKDAHHE AdaHHbIe
xa=2 |AB|=10.0
ya=1
xb=10
yb="1

4. MapecTHE AMHHBL CTOPOH TpevroJbHHEA a3, b, <. PaspaboraliTe e
W OTJAAbTe MPOTPAMMY, BBIUHCIAKIIVIO NJOMAAb 3TOTO Tpe-

yroJsHuKa. J[na NOpoBepKHM NPaBHJILHOCTH NPOrpaMMBI HCIIOJb-
3YHTE TecT:

BxoaHble paHHble BhixogHblie OaHHble

g=6.0

Il
L

a
b

=

II
LN s

e

5. MapecTHBl KoOpiaMHATHL BepmiuH A, B, C rpevroasHuka. Paspa- e
foTaiiTe M OTJAA/ALTE MNPOrPAMMY, BhIYHMCAAHOIIYIO IJIOMIAAL 3TO-

ro TPpeyroJIEHHKA. s NPpOBEPEH NIPaABHJBHOCTH IITPOIPaAMMBEI
HCHDJIBB}FFITE TEeCT:
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BxoaHble aaHHble BeixOogHbIe AAHHbIE

xa=z2 5=16.0
ya=1
xb=8
yb=5
®xc=10
yo=1

6. Ecam cymMma Hajgora wucuuMciageTcAa B pybnaAx M Konelkax,
TO HajJoropasa cay:xba oxpyriager eé npo Oam:kaiiimero pybna
(o 50 wronmeek — ¢ Hegocrarkom, ceeime 50 Komneexk (BKIHO-
qaga 20) — c mabeiTkoM). McnmoaeayiiTe KOMNOBIOTED, YTOOEI BBe-
CTH TOYHVI) CYMMY HAJOTIAa ¥ BBIBECTH CYMMY, KOTODPYIO CJeIyeTr
VILJIATHTS.

7. HceomenviiTe paboTy (QVHKIOHH random, BalyCcTHE MHOTOKPATHO
Ha BBEINIOJIHEHWE TPOTrPaMMYy:

var
X, Y, n: integer;
begin
writeln ('Mccneporaume oyHkummM random') ;
write ('BeeguTe x>>'):
read (x);
write ('BeenouTe n>>'});
read (n);:
y := random (x):
writeln ('random(', x,')=", ¥);:
write: (“random(';, x;')+'; n; '=', y + n)
end.

Kax wmMoKmo moayuWThL caydaimoe wwceao w3 uirepsana (0, x)7
Kak MOMXHO DOJYVYHTL CcJHyYaiHOe YHCJA0 H3 IOJYHHTepBaJa
(0, x]? Kax MOKIO HOAYVYUTL CIVIaHIOe HHCIO W3 HITepBaIa
(n, x+ n)?

8. Oana KoMmaHu#A BBINYCTHIA TPH TPYINbl JOoTepelHBIX OHMJIETOB:
ANA MOJOAEIKH, [AJfA B3POCABIX W [AJA NOeHcHoHepoB. Homepa
OMIIeTOB Kaxk/JAoil rpynnbl Jie:KaT B npejenax:

* gaa mogome:xH — or 1 go 100;
* nas eapocawix — ot 101 go 200;
* naa neAcHoHepoB — oT 201 mo 250.

C nomMoumb KoMIObOTEpa BeifepuTe cayualiaeim  obpazom
JTOTepeHHBIH OHJIeT H3 KayKJI0H T'PYIIIEL.
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9.

10.

1L,

12.

13.

PaspaboraiiTe B oTIaagbTe ODpOTrpaMMy, KOTOpas AJA IPOHU3BOJIb-
HOI'0 HATYPAJBHOrO [ABY3HAUYHOrO 4HCJA ONpeaensder:

a) cyMMy H IOpPOH3BejeHHe ero mugp;

6) umcao, obpasopaHHOE NEpecTAHOBKON HH(p HMCXOAHOTO YHCIA.
Tect amnmA TPOBEePKHM MNPaABHIBHOCTH NTPOTPAMMBI TpHAVMaiiTe
CAMOCTOATEIBHO.

PaapaborailiTe ® oTaagbsTe NOporpaMMmy, PpPeaJH3VIOIIVI0O AaJaro-
puTM paboThl Kaccupa, BBIJAKINEro HOKynaTenwn cjaady (s) Ha-
HMEHBIIHM BO3MOJKHEIM KojamdecTBoM OaHkHOT mo 500 (k500),
200 (kz00), 100 (k100) m 50 (k50) pyoaeir. Ilpegyvemorpure
BEIBOJ COOOIIEeHHA O TOM, UTO YacTh CAAYH, KOTOPYID HEBO3MOIK-
HO BBIJATHE Kynwpam#u, Oyaer BeijjaHa moHeramu. [las npoeeprn
NPpaBAJIBHOCTH TPOTPAMMEI HCIOJbB3VHTE TeCT:

BxoaHblie paHHble BbixogHble AaHHbIe
845 Cnegyer cHartTh:
GaHkHoT no 500 pyS. - 1 wr,
DaHkHoT no 200 py6. - 1 wr,
BSauxkHor no 100 pyd. - 1 wr.
SauxkHoT no 50 py6. - 0 wr.
MoHeTaM - 45 py0.

Hnér <-a cexvuma cyTok. PaspaboraliTe U oTJajbTe NporpaMMy,
KOTOPAA II0 BBEEIEHHOH K- CeKVHIE CVTOE OOpPeIelsdeT, CHOIb-
KO MeJkIX YacoBR h W TeJbIX MHHYT m WPOILIC ¢ HavaJda CYTOK.

Haopumep, ecom x = 12 257 = 3 - 3600 + 40 - a0 + 57, 710
h =3 mm= 70, BeiresiuTe Ha axpan dpasy:
It is hours minutes

BmecTo mMHOTOTOUMH nmporpamMmma  JAJOJAHA BBEIEBOJINTE 3HAYEeHHA
h ¥ m, OTHEXAs WX OT CIOB POBHO OgHUM Opobernom. Ias npo-
BEPpEH NPaBEHJBEHOCTH NIOpOorpaMMEI HEHOJ’ILG}TﬁT‘E TeCcT:

BxogHble paHHble BbixoaHble paHHbIe

13257 It iz 3 hours 40 minutes

PazpaboraiiTe u oTJajibTe NPOrpaMMy, KOTOpas BbIYHCIHET CYM-
My KomoB GVKB B cioBe BAMT.

PaapaboraiitTe M oTaajbTe HnporpamMmy, KoTopas (OopMHUpYVeET W

BLIBOJWT HA 9KPaH CTPOKY CHMBOJIOB, KOABI KOTOPBIX paBHBEI 66,
69, 71, 73, 78.

al100.tida.ws
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E 14. PaspaboraiiTe ¥ oTaajbTe NOpPOrpaMMy, KOTOpas 3ampalinBaeT
TPH CTPOKOBLIE BeJIMYMHBI — B3AaMMOCBA3AHHLIE IpPHJAraTeNlb-
HOe, CYIIecTBHTEJbHOE M TIJaroj, a 3aTeM BBIBOAHT BCe BapH-
aHTHl ()pasz ¢ HMCNONB30BAHMEM BBeJEHHBIX choB. Jasa nposepxn
NPaBHJIBHOCTH MPOTPaMMbl HCIOJbB3YHTE TecT:

BxogHble paHHbie BeixogHble AaHHblIe

JEJEHHE JEJEHHE JUCTBA PACNYCKAITCA
JIMCThA SEJEHHE PACIYCKAKNTCH JIMCTRA
PACIYCKAIOTCA JIMCTHA 3ENEHHE PACOYCKAKTCH

JIMCTBA PACHYCKAWTCA BEJEHHE
PACNYCKAIOTCA SBEJIEHHE JMCTbHS
PACNMYCKAIOTCA JIMCThA 3EJEHHE

ITonpobyiiTe AoKaszaTh, 4TO APYrHX BapMaHTOB (Ppas ¢ MCIOJbL-
30BaHHEM TPEX AaHHBIX CJOB He cymecTtByer. ObcyamTe sTOT BO-
npoc B rpynmne.

15. PazpaGoraiiTe ®| oTaaaeTe OporpaMMy, KoTopad H3 CJI0Ba
HHDPOPMATHKA noayuaer ciaosa POPMA, ©OPHUPMA, MAK u
MOJACYHUTHEIBAET 00Iee KOJHYECTBO CHMBOJIOB B 3THX CJI0OBaX.

16. Ecte apudmernuecknii (oxyc, MNO3BONAIIMN yrajare JaTty
posEAeHHA JI000r0 W3 OKpyKawimux Bac Jogei. Ilna atoro
HY3HO, 49T00BI 2TOT 4YeJOBeK BBINOJHHI IIpPeJBAPHTE/IbHLIE BbI-
YHCJAEHUA T0 CAEAYIOIMEMY AJTOPUTMY: YMHOMKHJI YHCI0, COOT-
BETCTBYIOLIlEE €ro AHI pokAeHMA, Ha 2, npubaBug K pes3yabTa-
TY O, NOJAVYEeHHBIH peayabTar yMHOMHA Ha H0 m npudaBma K
TOMY, YTO NOJAYYHJIOCH, HOMEpP MecdAlla, B KOTOPLIH OH poanjicd.
PeayapTar BhIYMCIEHMH OH jojgieH coobmmuts Bam. Jlana Toro
yTo0Bl Y3HATH JATY POKAEHHSA, AOCTATOUYHO BEIUYECTh H3 pPe3VJb-
rara BeiumcaeHnit umciao 250. [locnegrue ase nmdpsl mOaAyVYeH-
HOro umpcyaa OVAVT COOTBETCTBOBATL MecHAlly, NepBule ABe (mepeas
ofHA) — 4YMCAY MecAla yraasiBaemMo aartel poskaenuda. Ilonpo-
OyiiTe COCTABMTEL NPOrpaMMy-AHAJIOT ¢ KOMIBIOTEPOM, B KOTOPOMH
KOMIIbIOTEp OVeT 3anpamMBaTh V NOJb3OBATENd MMHA, Coo0IaATh
eMy AJTOPHTM MpPeJBAPHTEJNBHBEIX BBIYHCJICHHI H 3anpallIHBaTh
HX pPe3ayabTAT, MMOCJE 4Yero <«yrajaers M CcooDIIUT NOJb30BATEIH
JeHb M Mecdll ero po:KJAeHHd.

17. Jagel sHadYeHHA U oUYHC/IeHHBIX [IepeMeHHBIX: a = 10, b = 20,
Hemy DVIeT paBHO IHAYEHHE JOTHYECKOH TEepeMeHHOH rez moc-
Jie BBINIOJIHEHHUA OIEepalniyi NpucBanBaHUA?
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a) rez := (a =10) or (b = 10)
0) rev 1= (a > 3) and (b > 5) and (& < 20) and (b < 30)
B) rez := (not{a < 15)) or (b > 20}
18. CocTaBnTe HTPOTPAMMY, EBBOJASIIVIO Lrile, e€CIH BLICKASLIBAHHE e
ABJAETCHA MCTHMHHBIM, H fzlse — B IPOTHBHOM CJyd4ae:
a) cymMa UMPP TPEXZHAUYHOIO 4YMCAA ¥ HABJIAETCA YeTHBLIM YMC-
JIOM;
0) TPeYyTOIBHHE CO CTOPOHAMH 4, b, ¢ SBIAETCHS DPA3HOCTOPOH-
HHM.

§4.4
MporpamMmupoBaHue pas3BeTBNASIOWMUNXCH
anropuTMoB

K nawuesnte cnoeaa:

* VYCJIOBHBIH oIlepaTop
* HemoJHBIH VCJAOBHBIH ONepaTtop
® BIOEeHHEBIe BeTBJeHHHA

4.4.1. YcnoBHbIA onepartop

ITpn zanuecn Ha saseike Ilackane pasBeTBAAIOLIMXCA AJTIOPHTMOB
HCHOJIL3YIOT YCAOBHEIH oneparop. KEro obmmui Bufg:

if <ycnoeue> then
begin

<rpynna onepaTopoB 1>
end
else
begin

<rpynna omnepaTopos_2>
end

Jlna sanmMcyH HEeNOJHBIX BETBJEHHMH HCINoJb3yvercsA HenoaHas dopMma
VCJIOBHOTO OmepaTopa:

if <ycnosue> then
begin

<rpynna cnepaTopcB>
end
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(CnmoBa if — then — else ODepeBOIATCH ¢ AHTMIHHACKOrO ASBIKA HA
PYCCEMH Hak ecmm — TO — MHade,

Eenu B yeIoBHOM omepaTope Ioche ciaoB then m else caemgyer
He TpVIOa oIepaTopoB, a4 OJHH oOIlepaTop, To cJoBa begin U end
(MX Ha3BIBAIOT ONMEPATOPHBIMH CKOOKAMH) MOKHO HE HCHOJb30BATH.

Ilepen else 3HaK ; He CTABHTCA.

B rayecTBe VCHOBHH HCIOIBIVHITCS JIOTHYECKHE BBIPAMKEeHHA!

* IPOCThIe — 3JalHCAHHLBIE ¢ ITOMOIILI) OIepaldil OTHOIIeHHd;
® COCTABHBIE — JSANMCAHHBIE O H.UMUHII:-IO JIO0MMHYSCERX UHEp&HHﬁ.
IIpumep 1
o JdanHuimmeM NOporpaMMy, ONpeleaAalollyio, ABAAETCA JH BBeJeHHOe

IeJd0oe YHCI0 X UeTHBIM.

=
®x: integer;

begin
write ('BesegmTe x>>');
read (x):
if x mod 2 = (0 then
write (x, ' - uérHoe umcno')
else
write (x, ' - Heué&THOoe uMcno')
end.
IIpumep 2
e Sannmem Ha aAs3pike [lackane pacceMmorpeHHEIM B n. 3.5.1 (npwm-
Mep 4) ANropuTM OnNpeiedeHHs IPHHALIEHHOCTH TOUKH X OTPE3KY
[z2: B].
l%ﬁ var
%, a, b: real;
begin
writeln ('llpMHamonexHOCTE TOYKM OTPE3Ky');

write('BeegurTe a, b, roe a < b>>');
read(a, b);

write ('BreaurTe x>>');
read (x);
if (x >= a) and (x <= b) then
write ('Touka ', x, ' npuHamnesuT cTpesky [',a,',",b,']")
else
write ('Touka ', X, ' He npuHamnesmT oTtpesky [',a,',',b,']")
end.

174
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IIpumep 3

BocnonpayeMcA HENOMTHBIM YCJIOBHBIM ONEPATOPOM A 3alNicH HAa
azeike Ilackanes paccmoTpenHoro B 1. 3.5.2 (npumep 5) aaropurma
IIPHCBANBAHHA IIepeMeHHOH v 3HAYeHHS HAHDOIBIOEI H3 TPEX BellH-
YHH a4, o H .

var
¥, a4, b, c: integer;
begin
writeln ('Haxoxnexnwe HambOonelerd M3 TPEX BeldWMuMH');

write ('Beemure a, b, c>>');
read (a, b, c):
vy := a;
if b >= y then
y := b;
if ¢ >= y then
y 1= C;
write ('y=', ¥)
end.

JononHuTte aty nporpammy Tak, 4T0Obl €€ BbLINONHEHWE MPWBOAWIO
K NPUCBAaNBAHMWIC NMEPEMEeHHOW v 3Ha4YeHus Hambonblel W3 YeTbipex
BenMymH a, b, = 1 d.

€
=

IIpumep 4

Ypasuenne Buga ax’+ bx +e¢ =0, Toe x — OepeMeHHas, @, b U ¢ —
HEKOTOphle 4YMcJa, npuuesm a # {0, HadbplBaeTcAd KBaJIPaTHLIM VpaBHe-
HUeM. AJropUTM pelleHMA KBAAPATHOrO YPABHEHHA BAM XOpOIIO HM3-
BeCcTeH. SalHIIeM COOTBETCTBYIOLIVIO mporpaMmy Ha fAsbike Ilackans.

=

var
a; b, cy real;
d: real;
%, ®1, ®xZ2* real;
begin

writeln ('Pemexnue KBaOpaTHOT'O ypaBHeHua');
write ('Beegnte xozaddmumenTar a, b, c>>');
readlnia, b, c);

d :=b *b -4 * g * ¢g;

if d < 0 then writeln('KopHen HeT');

if 4d = 0 then

begin
X :==pb / (2 * a);:
writeln {'KopeHs ypaBHeHMA x=', x:9:3)

end;




Cxayad c material100.tilda.ws

Hayana nporpammupoBaHua Ha A3bike lNMackans

if 4d > 0 then

begin
X1 := (-b + sgrt(d)) / (2 * a);
X2 1= (-b - sqrt(d)) / (2 * &a);
writeln ('Kopau ypaeBHeHua:');
writeln('xl=", %1:9:3);
writeln('xZ2=", ®x2:9:3)

end

end.

4.4.2. MHoroob6pasue cnocoGoB 3anucu BeTBNEHUN

B rauecree oueparopa nocne then u else MOMKHO HMCHOJIb30BATH
VCIIOBHEIH oneparop. Hanmpumep, BO3MOMKHA CAEAYVIOIIAA KOHCTPYKIIHA:

if <ycnosme_l> then
if <ycnoeue 2> then
<onepaTop_l>
else <oneparop 2>
else <onepatop 3>

IIpn wmcnoab3oBaHMM TAKMX CJHOMKHBIX KOHCTPYVKOMN (MX eme
Ha3LIRATOT BJOKEHHEIMH BeTRJISHWAMH)} cJe/iveT WMeTh R BUY, YTO
else Beerja OTHOCHTCA K OnM:allneMmy oneparopy if.

Ilpumep 5

e BocnoneayeMcA BIOKEeHHBIM BeTBJIEHHEM A SalHCH HA A3BIKE
[Tackane emé OQHOTO BAPDMAHTA pPelleHHM:A KBAJPATHOI'O YpaBHEHHA.

&% var

a, b, ¢, d, x, %1, x2: real;

begin
writeln ('BeeonTe Ko3bdMUMEHTH KBAODATHOTO YpaBEHeHMA a, b, c');
readln(a, b, c):

d := sgr(bk) — 4 * a * ¢;
ifd < 0O
then

writeln('HeTr xophHen')
else if d = 0
then
begin
X :=-b f (2 * a);
writeln('x="', x:9:3)
end
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else

begin
x1l = ({-b — sgrti{d)) [/ (2 * a);
x2 := (=b + sgrt(d)) / (2 * a);
writeln('xl="', x1:9:3);
writeln('x2=", x%x2:9:3)

end

end.

Mcnonb3yite BNoXeHHble BeTBNeHWsa ANA  3anucKu  Nporpammil,
ONpefenaAioUed NPUHAONEXHOCTE TOYKKM x OoTpe3ky [a, k].

CAMOE INMABHOE

IIpn zanucn Ha fAsbike IlacKans pasBeTBAAIOIIMXCH AJTOPHTMOB
HCIIOAB3VIOT YCJIOBHBIH omepartop. Ero obmmui Buz:

if <ycnosme> then
begin

<rpynna omnepartopoe_l1>
end
else
begin

<rpynna onepaTopcB 2>
end

JlnAa 3anMcH HEeNOJHEIX BeTBJeHHWI HCIoJB3VeTcsA HemoaHad ¢opMma
VCJIOBHOI'O OIepaTopa:

if <ycnosme> then

begin
<rpynmna onepaTopoB>
end
Bonpock! U 3aaaHus @
1. Kak na saAssike [Ilackans sanMceiBaeTcA MOJHOE H  HEMOJHOE
BeTBJIeHHE?!
2. SABnaeTrcAa nW YCAOBHBIM ONEPATOPOM MOCHeJOBATENLHOCTE CHM-
BOJIOB?
a) 1f x < v then x := 0 else rezad(v)
0) 1f x > v then x :— (0; v :—= 0 else write (z)

B) if x < v < z then a := a + 1
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3. UcnoneayiiTe onepaTopHBle CKOOKH A 3anmHCcH CJeIVIOIIEro
¢parmMeHTa NPOrpaMMBI:

if a > b then c := 1;
if a > b then d := 2;
if a <= b then c := 3;
if a <= b then d := 4;
e 4, Jlge TOUKHM HA IUIOCKOCTHM 3ajJlaHbl CBOMMHM KoopauHatamu. Pas-

paGoraiiTe, OTJagbTe HW NPOTECTHPYIHTE NIporpaMMy, oOmpeaesf-
OIIVI0, KOTOpad M3 TOoYeK HaxoAuTcsa OJMiKe K Hadaay Koop-
auHaT. 1A mpoBepKH NpPaBHIBHOCTH NPOTPAMMEI HCIOJB3VITE

TEeCcT:

BxoaHble AaHHble BeixoaHble AaHHbIE
KoopouHaTtu 1-# Touku>>1l 2 | 1-a Touka OGamxe
KoopouHaTa 2-# ToOYku>>3 4
KoopouHaTa 1-#1 ToukM>>1 2 | Toukm
KoopouHaTa 2-# TodkM>>Z 1 | paBHOYVIANSHH
KoopouHaTte 1-#1 Toukm>>2 4 | 2-a Touka Onuxe
KoopouHaTal 2-#1 ToukmM>>2 2

5. PaapaboraiiTe, oTaajbTe M MNPOTECTHPYIITE NporpaMmy, KoTopas
MIPOUIBOAAT OOMEI 3HAYCHHH YHCJIOBLIX MepeMennLIX x MW vy,
eca x Doablue v, A LpoBepHM NPABUILHOCTH [POrPaMMbL
HCIIOJIB3YITe TecT:

BxoagHbie paHHble BbixogHble AaHHbIE
X>>5 ®x=5
y>>6 Y=
X>>6 ®x=5
y>>5 y=6

6. Hanummre nporpammy ans pemenusa 3agaum Ne 11 & § 3.5
(ompenmenenne AHA HeAeaH).

7. YUrobGel passiedbcsa Ha AaTTpaKmHoHe <«AMepHKAHCKHe TOPKH»,
HY¥HO HMeTs pocT He HuM:ke 140 cm u He Boime 195 cm. Pas-
paboTaiiTe M OTJaAbTE TPOrPaMMy, KOTOpada 3ampalinBaeT y Io-
CeTHTENJA ero pocT M JieJaeT BBIBOJ O TOM, MOMKHO JH €ro mnpo-
IIYCTHTE HA 3TOT ATTPAKIIHOH.
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8. HanumuTe mnporpaMmy, NpPeIyCMATPHBAMOIIYVIO BBOA OZHOTO H3
qucen: 1, 2 manm 3 — H HnocTpoeHMe HA SKpaHe OJHOH M3 Tpex
reoMeTpHYeCKHX (puUryp: TpeyronibHHMKa, €caH BBeAeHo u€ucao 1;
KBajipaTa, ecJd BBeJeHO YHCI0 2; OKPYKHOCTH, €CJIH BBeJeHO

qyucao 3.
9. llaro HATYpajJbHOe TpPEeX3HadHoe dHHCI0 2. PaapaboraiTe, oT- o
JajbTe M IIPOTECTHPVIiTE NporpaMMmy, ONpelessionyio:

a) ABJgeTcA JM JAHHOE YHCI0 «lepeBépThIIeM», T. e. YHUCIOM,

AeCATHYHAaA 3allUCE KOTODPOD YHTaeTCHA OJHHAKOBO CJIeBa Ha-
npagdo H CcClipaBa HaJIeBO.

BxogHblie AaHHblIe BbixoaHble AaHHbIe
I122 HeT

121 MNepep&pTHil

222 MNepepépTH

6) ecth au cpeau nudpp AAHHOTO 4YHCIA OJHMHAKOBLIE:

BxoaHble paHHbIe

BoixoaHble paHHbIE

123 HeT
121 Ia
222 Ha

IIporecTupyiiTe nmporpaMmy Ha NPHBEJIEHHBIX BXOJHBIX JAHHBIX.

10. Jlansr Tpu HaTypanbHBIX uncna. PaspaboraiiTe, oTaaasTe M 1po- e
TeCTHPYHTe HAa MNPHBEJEHHBIX [JaHHBIX IporpaMmy, ounpeaess-
IOV, CYIIECTBYeT JIM TPEYroJbHHUK ¢ TAKMMH [JIMHAMH CTO-
por. Ecnm rTakoil TpeyroJeHHK CYHIECTBYET, TO ONpelejJdTe ero
TN (PAaBHOCTOPOHHMII, paBHOOeApeHHBI, pasHocropoHHMit). [lna
NPOBEPKH IMPABHJIBHOCTH NPOrPAMME] HCIOJB3YHTE TecT:

BxopHble paHHbIE

BbixogHblie OaHHbIe

abe»»] 21

He cymecTeyeT

ab x>z 2 2

PaBHOCTOPOHHMMA

ab c>»20 20 30

PapHoBeOpeHHLIR

abc>»>3 45

PazsHocTOpOHHMA
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11. MmeroTca paHHBIE 0 KOJIHYECTBE IMOJHBIX JeT TpPeX TPH3EepoB
cnaprakuajsl. PaspaboraiiTe ¥ oTJagbTe NporpaMmy, oOInpejens-
OIVI0 ¥ BBIBOAAIIYIO BO3PACT CaMOT0 MJIAJNIIET0 IIpPH3EpAa.

12. Jlana nporpamma Ha ssnike [lackain:

9 -
s, t: integer;

begin
read(s);
read(t);
if (s »>= 10) or (£t > 10) then
write('Ha')
else
write('HeT")
end.

Beino nposeserno 9 sanyckoB nporpaMmbi, BO BPEMA KOTOPBIX B
KaveCcTREe 3HAYCHWH TIePeMeHHLIX 5 W T BBOJWINCE CICVIOTIIHE
mapsl umeen: (1, 2y (1L, 2) (1, 12) (11, 12) (=11, -12)%
(=115 T2y (=12, T9% 0 30y (10: 5)

He szanyckas nporpaMmy Ha BBINOJHeHHEe, BBIACHHUTE, CKOJBKO
OBLID ZEOVCKOB, OPH KOTOPBIX IIporpaMms BhiBexa "La". Jlas
aHaIw3a aJropiTMa W MCXOJHBIX JaHHBIX HAUepTHTe B pabodei
TETPAAN W 3AMOJHUTE CJAeAVIOIMYIO Tabaumy:

Ne 5 t | 5= 10 = = a0 (s >= 10) or (Lt > 10) Brieog
1 1 2 0 0 0 HeT
9 [ 10 | b ‘ 1 ‘ 0 ’ 1 la

13. llarg ycnoBHEIN omnepaTop:

if a2 < 5 then

G oi=
else
if a > 5 then
& o= 2
else ¢ = 3
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14.

15.

16.

17,

Kaxoe 3HadeHMe HMeeT HOepPeMEHHas 7, ecJH B Pe3VIbTATE BbI-
[IOJHeHHd YCJIOBHOI'C oOoldepaTopa HEPEMEHHGﬁ - IIpHCEAHBOSTCA
3HageHme 37

Hanummure nporpaMmy, B KOTOPOM MOJIL30BATE/ MNpeAJaraercsd
monoanuTh Ao 100 mexoTopoe menoe uHeao & (a2 — caydadnoe
ypcso, Medbiiee 100). Oreer H00Jb30BATENA IIPOBEPAETCA H HOM-
MeHTHPYyeTCH.

C moMomp DpOrpaMMBI CPABHHTE TPOHKH CJIOB M cJejaiiTe BBI-

BOJBI O TOM, KHK OIPOHCXOIHT CpPHBHeHHe: KAWA. — Kawal —
kzwar, MHBopMaTHMREa — WHpOEMa TR A — MHCEMaTHRR,
530 kr — 20 kg — 200 kr, abmorc — A0IoKM — A0IOHA.

Hanumure nporpaMmy, MOAEJIHPYVIOLIVIO paboTy MHCHOJHUTESA
ABTOMAT, KOTOPBIH MOJyYaeT HA BXOJ TpeéxsHaduHOe HATYpPalb-
HOE 4YHMCJI0 M CTPOMT HOBOE 4YHCJI0 CAeIviompuMm obpaszom:

1) BEIYHCISeT CYMMEI II€PBOH H BTOPOil, 3aTeM BTOPOH H TpeThei
nugp;
2) BRIBOJAMT MOJYYEeHHBIE CYMMBI B NOpAjKe HeyOmIBAHMA.

Hanpumep, gna umena 125 dyayr moaydeHsl cyMMmbl: 1 + 2 = 3,
2+ 5=19. Peayaeratr: 37.

Ilone maxmMaTHON JOCKH oIpelensercd Napoil HATYPAJIbHBIX
THCEJ, Kad[goe H3 KOTOPBIX He OIPeBOCXOIHT 8. Hanmwummn-
Teé MpOorpaMMmy, KOTOpas I[I0 BBeJéHHBIM KOOPJAHMHATAM JBVX
moaden (k, 1) m (m, n) ompemenser, HMEKT JIH 3TH HOOJIA OJHH
neer. g OpOoBepPHH IPABHJIBHOCTH HOPOrpaMMBI HCIONB3VITe
TeCT:

BxoaHble gaHHble BoixoaHble AaHHbIE

%]

KoopouHaTe 1-To nona>>2
KoopouHaTu 2-To nona>>3 3

[lona omHoOTO UEETa

KoopauuaTe 1-ro nona>>2 3 [lonAa pa3Horo uBeTa
KoocpoueaTh 2-ro nona>>3 3

KocpamHartre l-ro nonaz>2 7 [lona oZHOTO UEETA
KoopomHaTa Z2-ro nona>>5 4

al100.tida. ws
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§4.5
NMporpammMmupoBaHue
UMK/TUYECKUX anropuTmMoB

Knarwueénle cnoéa:

* omepaTtop IHKJA * for (murma-ILJI)
* while (mura-IIOKA) ® BIOMEHHBIE IHKJIBI
* repeat (mwra-/10)

OnepaTop MHKJa — HKOMaH/a, pPeaTwayionaa alTOPHTMHYeCKVIO
KOHCTPYHEIHK <$IOBTOPEHHEs HA HIBIKE IporpaMMuposaHusa. B Asbl-
ke nmporpaMmMupoBaHHa llackans cymiecTByeT HeCKOJBKO ONEpaToOpoOB
IHUKJIA.

4.5.1. NporpamMmupoBaHMe UMKMIOB C 3aAaHHbIM
YCNOBUEM NMPpOoAoIKeHns paboTsl

Iuxa ¢ sagasasIiM yeaoBueM npoposskerna padorsl (mura-ITIOKA)
nporpaMMupyeTcA B A3biKe llackans ¢ momombl omoepaTopa while.
Of6muit Buj onepaTtopa:

while <vyvcrnosme> do

begin
<TeJl0o LUMKN4>
end
3aech:
<YyCIoBEMe> — JIOTHYecKOe BhIpakeHHe; [DOKa OHO HCTHHHO,
BBHIMTOMHACTCH Teld ITHE IS,
<Teno UMETa> — OIHH HJIH HeCKOJbKO ONepaTOpoE, OIMMCHIBA-

HOHY IOCITeI0BATEIRHOCTE ﬂEﬁCTBHﬁ, BREITIOUOHACMBIX MHOTORPATHO.

Ilpumep 1
Cneaywoinasa nporpamMmma mzofpakaeT B IEHTPAJLHOII YacTH rpa-
(hdecKoro OoKHa pAJA OKpY:HOCTeH pamgmycom 20.

uses GraphlABC;

var

x: integer;
begin

®x = 20;

while x <= 620 do
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begin
circle(x, 240, 20);
X :=x + 40
end
end.

0000000000000 000

BHecuTe n3ameHeHuns B nporpammy Tak, 4YTOObI:
a) pucoBanucbe OKpPYXHOCTM paguycom 30;
6) pucoBancs BepTUKaNbHbIA PALN OKPY)XHOCTEN.

Ilpumep 2

Sanumiem Ha #asnixke [lackanes pacemorpennsit B m. 3.2.2 (npm-
mMep 3) anroputm EBKInaa ana HaxoxkaeHmAa Hamuboabmero obimiero
JIeTUTeNIA JIBYX HATYPAJBHBIX 4YHCe].

var %/

X, ¥, nod: 1integer;

O @O

begin
write ('Beenure x>>');
read (%) ;
write ('Beenure y>>'");
read(y) ;
while x <> vy do
begin
if x > y then
X =% =¥
else
y 1=y - X
end;
nod 1= x;
write('HOO = ', nod)
end.

Hawgute © nomoweslo nporpammbl Hawbonswwuin obwwin genurens 0
ans cnepyiowmx nap ducen: 123 wn 12; 450 v 180; 500 n 125. Kak
MOXHO BOCMNONBL30BaTLCA 3TOW NporpaMmmon, ecnu Hapo Hawtu HO/Z,

TPEéx HaTypaneHbix 4ncen, Hanpumep: 450, 180 v 607

ITpumep 3

3anumreM Ha fA3wsiKe llackans pacceMmorpenHwblii B m. 3.6.1 (npm- e
Mep 3) AlIrOPHTM [NOJAYYEHHA YACTHOI'O o H OCTATHA r OT JeJeHHA
HATYPAIRHOTO HTHCTA X Ha HATYPAILHOe THCJIAO0 Y Oe3d HCOOIBINBAHIIS
Onepanmuy JeIeHnsd.
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var
X, ¥s 49, r: 1nteger;

begin
writeln('YacTHoe M ocTaTok');
write ('Beegure nenumoe x>>');

read (x) ;
write ('Beenure mpenurens y>>');
read(y);
E o= X7
q := 0;
while r >= y do
begin
I = L = Vi
q:=9gq+1
end;
writeln('YacTHoe g=', Qq);
write ('OcraTor r=', r)
end.
BoinonHute nporpamMmy npuv x = 25 1 v = 4. Kakum 6ynert peayne-
0 TaT BLIMOAHEHWA NporpamMmsl Npu x = —-10 K v = 37 Kak Bbl MOXeTe
O0bACHWUTE 3TOT pesynetar?
Ilpumep 4
o Hmeerca mocaegoBaTelbHOCTE HaTypadbHbeix uncea. CocraBum
IporpaMmy, IOJYYAKINYIO Ha BX0J HATYpaJbHBIE YHCJa, KOJHYECT-
BO KOTOpBIX 3apadee HemasecTHo (0 — npmasak oKoOHUYaHMA BBOjA,

He BXOAHT B IOCJIEeA0BATEJLHOCTE), M MOACUYHTHIBAIOIIVIO KOJHYECTBO
YJIEHOB MOCJAEJ0BATEIBHOCTH, OKAHYMBAWIMXCA Ha 3.

var
a, k: integer;
begin
writeln ('OBpaboTka noclnenoBaTeNsHOCTH') ;
k := 0;
writeln ('[lepesnd uneH nocnenoBaTenbHOCTHM>>');
readln (a);
while a2 <> (0 do
begin
if (a mod 10 = 3) then k := k + 1;
writeln('COuepenHolt uneH nocnegoBaTencHocTy unm 0>>');
readln(a)
end;
writeln{'k="', k)
end.
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CamocTtoatensHo paspaboTaite TecTt Ana npoeepku pabotocnocob-

HOCTW MNpOrpammei.
Moauduumpyinte nporpammy Tak, 41066l B HEW NOACYUTLIBANOCH
KONWMYECTBO 4YNEHOB NOCNefoBaTensHOCTHU, KpaTHbIX 3.

4.5.2. MporpaMmMmupoBaHMe LMUKNOB C 3afaHHbIM
YyCNoOBUEeM OKOH4aHuUA padoTebl

IIukn ¢ 3afaHHBIM YCJIOBHEeM OKOHYaHHA padorsl (muea-J10) opor-
LIOMOILLBK) OLeparopa repeat.

paMMmupyerci B Askixe Ilackane c

Ob6muit Bujg omnepartopa:

repeat

<Teno umMkKna>
until <ycnosue>

3nech:

<TI0 nMzra> — OHH HIH HeCKOIBRKO O0IepaTopoB, OIDHCEIBA-
HITHX OocheloBaTe/lEHOCTE ﬂEﬁCTBHﬁ, BEITIOTHAEMEIX MHOTOEPDATHO;
JOrYeCcHOe EBHIPAMEEeHIe, eCcldI 0HO HCTHHHO,
BEIIIOJHeHHS Teda IMHEJIA [DperpallaeTcH.

CYOIOBMO> —

IIpumep 5

T

Cnepgyomasa mnporpaMMa wusobpa)kaeT B HeHTPaAIBHOH HacTH
rpaueckoro OKHa MHOMKECTBO OKPVIKHOCTEH ¢ ofIIMM LeHTPOM,
paauyc Kotopeix ymenemaerca ot 200 mgo Tex mop, moKa He CTAHET

Menbmum 10.

uses GraphABC;

var

r: integer;

begin
r := 200;
repeat

circle{(320, 240,
r :=1r = 5

until r <
end.

10

r};

©

3anycTuTe nporpaMmmy Ha BbINONHEHWE NPW pasHbiX 3HAYeHWAX Lara
nameHeHna paguyca. MNonpobyiite nonydnTs Takoe xe wnaobpaxeHue,
WCNONB3I0BEAE B Nporpamme onepatop while.

JOR)

Lz
B

al100.tida.ws



CxayaH c material100,tilda.ws

Ha4yana nporpammupoBaHua Ha A3bike Mackanb

IIpumep 6
EED PacenmorpM mpoH3BOIRHOE HATVPAIBHOS UHCIO I, HE HTPEBOCXO-
aamee 10°, CocTaBUM OporpaMMy, BEUHCIAIONIVIO KOJHUYECTBO HH(QD

B WHCIE I1.

Jlna momcuéTa KoAHYeCTEBAa HHMP B 3amdcH YHcIa n 0vieM Jaei-
CTBOBATE 10 CJEAVIOMIEMY IJIAHY: «VKOpadYMBaeM» YHCJI0 clpaBa Ha
OJMH paspAl; VIYHTHIBaAeM HOpaByio NPy Kak mudpy B 3alnHCH HC-
XOMHOTO 4YHeaa. ITY TPYINY AeHCTBHI MOBTOpPAEM [0 TEX op, IOKAa
YHCA0 (¢« YVKOpPOUeHHOes HHea0) Ooablne HYJAA; AOCTH)KEHHe HYJIAA —
VCJIOBHE TpPeKpaiiedns BhIYNCJIeHWH,

var
n, k: integer;
begin
write ('Beegure uucno n>>"');
read (n);
k := 0;
repeat
n := n div 10;
k :(=k + 1
until n = 0;
write('k = ', k)
end.
0 MNpepnoxute peweHwe aTon 3agadn ¢ MCnonb3oBaHWem onepartopa
while.
E MonwiTanTece AopaboTarte WCXOAHYID NporpaMmmy Tak, 4ToObl B HeW

noacyMTeiBanack ewe m cymma undp MexonHoro yucna.

Ilpumep 7
Sanmmem Ha ss3bike [lackans pacemorpensHslit B m. 3.6.2 (npu-
mep 6) anTopuTM pemIeHHA 3ajadH 0 rpapHKe TPeHHPOBOK CIOpPTCMeHa.

f var

i: integer;

Xx: real;
begin
writeln('T'padux Tpenuposok');
i = 1;
x = 10;
repeat
i:=1+ 1;
% 1= x. + Q.1 ¥ x;
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MNporpamMmMupoBaHue UMKINHECKUX anropuTtMoB

writeln('Haumnaa ¢ ', i, '-ro nHa cnoprcumeH GynerT
npoberate 25 KM')
end.

4.5.3. MNporpammMmupoBaHue LUKINOB C PUKCUPOBAHHBIM
YUCNOM MOBTOPEHWNA
Hukn ¢ puxcunpopanHeIM uHciaoM noptopeHnit (muwa-JAJIHA, uuxn

C IepeMeHHOH) IMporpaMMmupyeTrca B A3biKe [lackans ¢ momombio ome-
paropa for. Ero obmmmili pumg:

for var 1 := nl to n2 do
begin
<Teno umMkna>
end;
HJIH
for var i := nZ downto nl do
begin
<Teno umMkna>
end;
3ncen | — mapamerp TMEAal; B TEPROM CNyUAC OH MBMOHACTCH
0T MeHblIero sHaueHus (nl) K Ooabmemy (n2) ¢ mwarom l; BO BTOpOM
caIydac — oT DoALIOero amadennd (n?) K MennimeMmy (nl) ¢ marom -1,

Yenopuen BbIXOIA M3 LMK ABIHAETCH BbIXO0J [lAPAMETpPa 34 KO-
He4YHOe 3Ha4YeHHe.
Ilpumep 8

Creaymomasa nporpamma maobpaskaer B rpapuyecKkoM OKHE POBHO
100 okpysxuocTeili paguycom 10, KoopaAMHATEI IEeHTPOB KOTOPHIX Te-
HEPHUDPYIOTCA CAYVYaWHBIM 0Opasom.

uses GraphABC; [ o
var % P Q_‘JDD
X, ¥, i: integer; 5 0 0O ¢
begin > &6 O
for'i := 1 to 100 do D (@) DD O CS
begin ' ) ®)
¥ := random(640); - O O
y := random(480); & 0000 OD%DG r::}&c]
circleix, y, 10) DD %530
end o
end.

M OrpaHM4YHMCH pacCMOTpeHHeM NeJOYHCJIeEHHBIX [MapaMeTpoB ITHEJA.

al100.tida.ws
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Hayana nporpamMmmupoBaHua Ha A3bike lNackans

BHecute wnameHeHws B nporpamMmmy Tak, 4Ttobbl paguvycel maobpaxa-
eMbIX OKPYXHOCTEW TakKke reHepupoBanuchb Ccny4HaiHbimM obpaszom.
Monpobyite Nnony4nTe Takoe xe unaobpaxeHwe, UCNONbL30Bas B NpPo-
rpamMmMe oneparop while.

JOR)

Ilpamep 9

HenuTens HATYPAJABHOID YHCAA 1 — 3T0 4YHCJI0, HA HOTOPOE -
JenuTcda He3 ocTaTKa. ¥ JI0O0TO HATYPANLHOTO YHCAA 1 CCTh XOTS
Obl aBa genurends — 3ro L u r. CocrasMmM LporpaMmMy, KOTOpas AJH
BREACHIIOTD ¢ KIABHATYPLI HATYVPANLIIOTO WHCIA N BLIBOAWT IIa JKpal
BCE JEJIMTENN 3TOr0 4YMCJAa.

Opraanayem mosHbIH Tepebfop BeceX BO3MOKHBIX BapHaHTOB JeJTH-

Tedaed or 1 mo n.

var
i, n: integer;
begin
write ('Bregure uymMcno n>>"');
read (n);
writeln('HOemurens umcna ', n);
for i := 1 to n do
begin
if n mod i = 0 then
writeln (i)
end
end.
@ Moaunduumpyiite nporpammy Tak, 4tobbl B HEM NOACHUTLIBANOCL KO-
nWYecTBO AOENWTENEen WMCXoOHOro Yucna n. JononHuTe nporpamMmy
E TaK, 4Tobbl HA OCHOBaHWMKM HAWMOEHHOID KONMWYECTBa AenuTenein B Hein
BbIBOOWNOCL COODLEHME O TOM, ABNAETCA WMCXOLHOE Y4MCNO MPOCTbIM
WK HEeT.
IIpumep 10
e Sannmem Ha aAs3bike [lackane paccMorperHBId B n. 3.6.4 (npwu-

mep 11) anropuTM BBIYMCJIEHMSA CTENEeHHM ¢ HATYPAJbHBIM IOKasaTe-
JeM n JIaH J1000T0 BEIMECTREHHOTO WHCTA =,

var
i, n: integer;
a, y: real;

begin
writeln('BosesegeHme B cTeneHs');
write ('BreguTe oOCHOBaHMe a>>"');
read(a) ;
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MporpammMmupoBaHne UMKINYECKMX anropuTtMoB

write ('Brenure nokazarTens n>>');
read(n);
Yy o= 1;
for i := 1 to n do
y :=y * a;
write('y=', y)
end.

ITpumep 11

CocTaBuM mnporpaMmy, KOTopas B NOCJEJ0BATENLHOCTH HATYpalb- o
HBIX YHMCEJT MOACYNTHIBAET KOJMYECTBO 4Hces, KpaTHeiXx 3. Ilporpam-
Ma MoJydaeT Ha BXOJ KOJHYECTBO 4MCeJ B TMOCJeJOBATEJBHOCTH, a
sarem — camu uyucaa. [IporpamMma JoasKHA BBIBECTH OJHO YHCIO —
KOJHYeCTBO YWIEHOB IIOCJeJd0BaTebHOCTH, KPaTHHIX 3.

var .
i, n, a, k: integer; g
begin
writeln{'O6paGoTka nocnenoBaTensHocTu') ;
k := 0;

writeln('BregnTe KONMMUYECTRO YNSHOR NOoCNeloBaTensHocTH>>") ;
readlnin) ;
for i := 1 to n do
begin
writeln ('BeeouTe ouepenHoOM 4neH NOCHNeIOBATENbHOCTHU>>") ;
readln(a):;
if a mod 3 = 0 then

k 1=k + 1;
end;
writeln('k="', k)

end.

CamocTtoaTensHo paspaboTtaite TecT AnA npoeepku paboTtocnocob-
HOCTWU NporpamMmmel.

Moawnduuupyite nporpammy Tak, 4tobbl B HEW NOACYMATEIBANOCH
KONWHECTBO YNEHOB NOCNefoBaTeNlbtHOCTW, OKaH4YMBaLWMXCH Ha 3.
CpasHuTe 3agayv W nNporpaMmmel, PacCMOTPEeHHbIE B NpuMepax
4 1 1. Ykaxute ux CXOACTBO WU pasnnyue,

10K

IMIpumep 12

Hanmmem nporpaMmy, KoTopasa OpeajaraeT BBeCTH CTPOKY, CO-
CTOAIMIVI0O W3 CTPOYHBIX AHIIMHCKMX OVKB, M HAXOAWT KOJUYECTBO
OoykBR "3" B 2TOH CTpOKC.
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Havana nporpammupoBaHua Ha A3bike lNackanes

j var

s: string;
i, k: integer;
begin
write ('BeemvTe CTPOKY M3 CTPOYHEIX aHITIMMCKMX Byke>>');
read(s) ;
k :1= 0;
for i := 1 to length(s) do
if s5[i] = 's' then
k := k + 1;
write('k=", k)
end.

Moguduumupyinte nporpammy Tak, 4Tobbl B HEW:

4) NoAcCHWTEIBANOCL 00LLEE KONWYEcTBO DykB "a" W """ BO BBEOEH-
HOW CTpOKe;

) onpenensnock, kKakux OGyke — "s" wunm "L" — BO BBEOEHHON
cTpoke Bonbuie.

10K

4.5.4. BnoxeHHble UWMKNbI

0 IMuxn HaASBIBAETCH BJIOMKEHHBIM, ECJAH OH COIEDMEHTCHA BHYTDH
(r TEME) ApVroToe IMHKJA.

Huwxn, comep:kaniuil B cebe IpYyToH IHKJI, HASBIBAIOT &HEWHUM,

a LUK, cofep:kalllHiicd B Tele APYIOro OHEIA, — SHYMPEHHUM.

BayTrpenHui#i #M BHEIIHAHW OHEJBI MOryT ObITh JHOBIMH H3 TpEx

BHAOB. HKJ C HED‘EMEHHOﬁ, OHEJ ¢ INIpelyCJAOBHeM HJIHN IIHKJ C IIOCT-
YCJIOBHEM.

Ipumep 13

CocTaBum nporpaMmMmy, BEIBOIJAIIYVI) Ha 2KPaH IIATE CTPOK, Kaxlasd
H3 HKOTOPBIX COCTOMT M3 JeCATH CHMBOJIOB * !

b
'J o k] ]
i, : integer;

]:
begin
for i:=1 to 5 do
begin
for j:=1 to 10 do
write("*');
writeln
end
end.
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MporpammMupoBaHmne LUKIUHEeCKUX anropuTMoB

Moanduumpyinte nporpammy Tak, 4Tobbl B HEl Ha 3KpaH BbIBOAWNIOCH
OECATE CTPOK, COCTOAWMX M3 NATW CUMBONOB * Kaxpas. BuiacHUTE,
A" Hero B ITOM nporpamme WMCnone2yeTcqd KomMDHAa writeln.

0KV

IIpumep 14
Cneayiomas nporpamma mnsobpakaer B rpaMuyecKoM OKHE NATH
PAAOB oKpyiHOcTeH paguycoMm 10, mo 8 Kpyroe B KakJoM pAAY.

var
i, 3, x, y: integer;
begin
y := 10;
for i:=1 to 5 do
begin
x = 10;
for j := 1 to 8 do
begin
clrcle(x; v, 10);
X =% + 20
end;
y =y + 20
end
end.

BHecute nameHeHms B nporpammy tak, 4Todbl:
a) pucoBanucb OKPYXHOCTWU paawycom 20;
0) paabl OKPYXHOCTEW 3anonHANM BCE rpadmyeckoe OKHO.

&
&

CAMOE INMABHOE

OnepaTtop HHEKJIa — KOMAaHJa, PeaJu3yiONlad AJTOPHTMHYECKYIO
KOHCTPYKIIMK <«MOBTOPEHHE» HA #A3bIKe nporpaMmMupoBanusa. B sAawi-
Ke nmporpamMmHupoBaEusa llackans cymecTByeT HeCKOJBKO OINepaTOpOB
puraa: while (uuria-IIOKA), repeat (mura-IH0O), for (muwa-[JIH).

Ecam ymesno moBTOpeHHH Tesa IHUKJAa M3BECTHO, TO JyUINe TMpHMe-
HHUTE omnepaTop for; B OCTAIBHBIX CAVIAAX HCIOJNb3VIOTCA OIepATOPBI
while 1 repeat.

Bonpocsl n 3apaHna @

1. Ilpoananuaupyiite pabory (pparMeHTa NporpaMMbl M OTBETLTE HA
BOTTPOCHI.
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Havana nporpammupoBaHma Ha A3bike Mackanb

a) CKONBKO pas BRINOJHHTCA TeJao IHKJIa?

06) Kakoe 3HadeHHe OPUMET NepeMeHHAS X HDOCIe 3aBepIIeHIIS
IporpaMMbl?

B) Kakoe sHadeHue OpPUMET [IepeMeHHAd v II0CJe 3ABePIIeHHA
IpOTrpaMMEl?

r) CronbKo pas BRINOJHUTCA TeJN0 IMKJIA, €CJIH 3aMeHHUTh YCJIo-
BHC HA x <= 57

1) CHOJIBKO pPA3 BbIIOJHMTCH TEJ0 LUMKJE, eClH 3AMEeHHMTh YCJIO-
BHC TIa x »= 57

e) CHOJBHEO pas BbUIOJAHHTCH TEN0 LHHEJIA, eCJM 3aMEHUTbh YCJO-
BHe 1A x> 07

#) Yro npousoisér, ecad H3 Tela LMEAA yOpark KOMaHIY
® 3=x + 1?

3) CKombKO pa3 BBINOJHHTCA TeJ0 IHUKJA, eCAH 3aMeHHTh KO-

MaHIV x := x + 1 Ha = := x + 27
PI] Cronanxo pas BBIMOMHHWTCA TeJad IHEKEIA, €CIH JaMEHHMTE KO-
MaHIV % := x + 1 Ha = 1= x — 17
2. Jlana mocaeoBaTeNBHOCTE OIEPATOPORB:
a := 1;
b 1= 23
while 2 + b < 8 do
begin
a :=a + 1:
b :=b + 2
end;
5 :=a+ b
Cronerko paz Oyjer NOBTOPEH LHKJ M KakuM#u OyAyT sHAYeHHA
nepeMeHHBIE A, 1_'.‘!, 5% MOCJIe BRIDOIHEHWS STOIH oocIeJ0BATENBHOCTH
onepaTopor?
E 3. Tpebosanock HaAmHMCATHL NDpPOrpaMMy BbhldHcJaeHnA dQaxkTopHana
guena n (akTopuas WHeAa N eCTL TPOU3ZBCJCHHC BCEX TIENRIX
e ypeean or 1 go n). Ilporpammucer TOPOLHJACH KM HAIKMCAJN LIPO-

rpaMmy HenmpaBMJILIIO, Himke mpuBeadn (parMelT ¢ro mporpaM-
MBI, B KOTOPOM COHEpKUTCA HECKOJNbKO OIMbBOK:
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MNporpaMmMupoBaHne LUMKIUHECKUX anropuTMOB

O6eyaure aror ¢parmeHT nporpaMmbl B rpynne. Haiiaure ommb-

K1, BHecure HEDﬁKOﬂHMHE HCIIpaiBJeHHA, JONHINOHTe IIporpaMMy
W BBINOJHUTE €€ Ha KommubioTepe. Jlna nmpoBepkm npaBMIBHOCTH

IpPOrpaMMBEl HMCIOJIL3YVHTE TecCT:

Bxunﬂue AaHHblIe BhIIDﬂHhIE A3aHHbIE
| Breamre n>>5 51=120
BeegnTe n>>g B!=720

[IpoananusupyiiTe caeAVIOIIHI ITHKJ:
while a < b do
c :=a=>b
B uém ero ocobeHHOCTE?
3anumure Ha #A3bike [lackane nporpaMmel  pelmeHUs
Ne 3, 4, 6, 7 uz § 3.6. McenonsayiiTe onmepatop while.

Jlana mocnemoBaTeIbHOCTE ONMEPATOPOB:

Croasko pas 5FJIE'T NOBETOPEeHO TeJI0 HHKJa H KaKHMH
JHAYeHWA IepeMeHHBIX 4, o, 5 IIOCIe BBRITOJIHEHHA ATOH

zazau

OynyT
IIOCTe-

JoBaTelbHOCTH onepatopoe? ObGcyamTe sTOT BOIIPOC B TpPYIIIe.
Hanmmure mporpaMmy, B KOTOPOH OCVYIIECTBJIAETCA BBOJ IeJIBIX

qucen (BBOJ OCYIIECTBJAAETCA A0 TeX IMop, MoKa He OyaeT BBeIEH
HOJB) M MNOACYET CYMMEI BCeX BBeAeHHBIX uHcen. Hcnonwayiite

onepaTtop repeat.

Hanumure nporpaMmy, B KOTOPOM OCYIIECTBIAAETCA BBOJ Iie-

JBIX "Hcea (BBOJA oOcCyHOIecTBJAfeTCA A0 TeX Nop, Noka He Oyaer
BEE/IEH HOJB) M ONpejeseHHe MaKCHMalbHOro (Hambonasmero) ms

BRCJICHALIX uHcea, MemonnaviTe omepartop repeat.

al100.tida.ws
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Ha4ana nporpammupoBaHnAa Ha A3bike [lackanb

9. Croneko pas OyZeT BBIIOJHEHO TeJao IHKJA?

4y for 1 =0 ¥o 1.5 88 8 = B + i;
6) for 1 := 10 to 1% do s := 5 + 1i;
B) for i := -1 to 1 do 5 := 5 + i;
r}) for i := 10 to 10 do s := 3 + 1i;
m) < 1= G&;
for 1 (= k-1 te k+ 1 do s := 5 - 1

10. HamnmuTte nporpaMmmy, kKotopas 10 pas BeEIBOAHT Ha 3JKpaH
Bamm uMA M (hamMuInIo.

11. Hanumure nporpaMMy, BRIBOAAIIYVI Ha 2KpaH unaobpaxke-
HHe INaxXMaTHOW MAOCKH, TAe uYEépHbIe KJeTKH musobpakaioTca
aBpéanoukaMu, a Oenwsie — mnpobenamu. Pexomenayemblii BHJ
PKpAaHAa ITOCJe BBINMOJHEHWA NPOTPaMMEI:

¥ * #* *

* * * *
¥ % # *

* * * *
% * * %

% * * #*
* * * %

% * * *

e 12. Hanumure nporpaMmy, KOTOpas BBEIYHCISET CYMMY:

a) MepBBEIX N HATVPAILHLIX WHCEN;
0) KRaJApaToB TIEPBREIX 71 HATYPaAJLHBIX THCET;
E) BCceX UETHEIX UHceN Ha oTpesxe oT 1 Jo n;

r) BCeX ABY3HAYHBIX YHCEJ.

13. BanumuTe ©Ha #Aseike Ilackanas nporpamMmel pemreEHMA  3ajgad
MNe 14-16 ua § 3.6. HenoneayiTe onepatop for.

14. HamumuTe nporpaMMy, KOTOpad BBIBOAHT Ha 2KpaH TabnHIy
creneHeil aBoHkKM (oT HyJeBoH a0 gecaToi). PexkomeHayemblit
BHJI 9KpaHa IOCJe BBINOJHEHHA NPOrpaMMbI:
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MporpamMmMupoBaHue LUKNMHECKUX anropuTMOB

Tabnuua cTeneHel OBOMKM

=

1

2

4

8
16
32
&4
128
256
512
1024

D Wp 0 -1 S o W R

'_d

15. HanmmumuTe nporpaMMy, KOTOpas BBIBOJAHMT Ha SKpaH Tabauny e
VMHOMKEHHA HA I (h — Ienoe gHeiao B guanasoHe or 2 go 10,

BBOAMMOe ¢ KjaBuaTypsl). IIporecTHpyiiTe mporpaMMy Ha clexy-
OMIAX JAHHBIX!

BxopHble paHHbIE BeiXxOogHbIe AaHHBbIE
BrenuTe n>>5 5 % 2=10
5 % 3=15
5 * 4=20
5 * 5=25
5 * 5= 30
5 % 7=235
5 * B=40
5 0 =45
5 10 =50

16. ITocne cTpouMTenbCTBA JOMa OCTAJIOCE HEKOTOpOe KOJHYecT-
BO TJAATOK. MX MOMHO WCHOJB30BATE [AJA BEIKJAALIBAHHUA
NpPAMOVTOJNBHON IIJIOHMIAJKH HAa VUYacTKe pAAOM ¢ jgomoM. Ecan
yEJAaABBaTh B paAax nmo 10 manTor, To AAA KBaApPATHOH ILJIOIai-
KM [JUTOK He XBaTuT. IIpM ykiajelBaHMM 110 8 NJHTOK B pAX
OCTAETCA OJAWH HENOJHBIH pPAX, a4 NPH VEJIaABIBAHHM 1o 9 mam-
TOK TOe OCTA8TCA HeMOJHBIH pAA, B KoTopoM Ha 6 mIUTOK
MEeHbIle, YeM B HENOJHOM PAJAY NpH VKJaabIBaAHWHU 1o 8.
Hanuimure nporpamMmy, BBIUMCIAMIOINIYIO, CKOJBKO BCEro IJIHTOK
OCTAJIOCHE TOCJEe CTPOMTEeJLCTBA JOMA.

17. Kakoii M3 Tpéx paccMOTpPeHHBIX OIlepaTOPOB IHKJIa ABJIAETCHd,
Mo BalleMy MHeHHWI, OCHOBHBIM, T. €. TAKHM, 4YTO MM MOMKHO
saMeHHTH ABa Apyrux? O6GcyauTe 3TOT BONpOC B IpyIlne.
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TecToBblie 3apaHUs ANS CaMOKOHTPONS

1. Paspaborunkom sasweixka Ilackane sBasercs:

a) Bunea Ilackans

6) Hurknave Bupr

B) HopbGepr Bunep

r) Dacrep B. JleiikcTpa

2. I‘IT'D H3 HHMXellepedHCJeHHO'o He BXOJJHT B HJI{DHBHT A3kIKA
Ilackans?

a) JlaTuHcKMe CTpPOYHBIE M NPONHMCHBIE DYVKBEI
6) CocraBHEIE CHMBOJILI

B) PycckHe cTpouHBIe H IPONHCHBIE OVKBEI
r) 3maKk mogUYepKHUBaAHHA

3. Kakasa mnocieoBATESIbHOCThE CHMBOJIOB He MOMeT ObITh HMeHeM
B A3eike llackans?

a) mas
0) masl
B) dZ
r} 2d

4. ObozHaueHWe BEIECTBEHHOTO THIA JaHHBIX B Asbike [lackans:

a) real

0) integer
B) boolean
r) string

5. B mporpamme Ha aswike [lackans obAsaTenbHO AOMMKeH ObITh:

a) 3aroJIOBOK NporpaMmMbl

6) 6JI0K ONMHCAHHMA HCIONL3VEeMBIX JaHHBIX
B) mporpaMMHBEIH OJIOK

I') onmepaTop NpHUCBAaMBaAHWA




Cray

TecToBble 3apaHVa A9 CAMOKOHTPONSA

6.

10.

Kakoro pasmena He CYIIECTBYET B MpOrpaMme, HAMHCAHHON HA
Aapike llackans?

a) 3aroJoBKa

6) Ilpumeuannit

B) Onucanuii

r) Oneparopos

ABBIKOBEIE KOHCTPYKIIMH, € TOMOIILI KOTOPBIX B IIporpaMMmax

3ANIMCBIBAIOTCA OeMCTBHMA, BbINOJHAEMbBIE B I[Ipollecce pelleHud
Jaljaull, Ha3BIBAIOTCH.

a) onepaHIaMH
0) oneparopamMu
B) BhIpameHHAMH
I) JaHHBIMH

PaspnenurenaMyu Me:KIy OIepATOPAMH CIAVHKHT:

a) TodKa
0) Touka c 3AMATON
B) mpoben

r) sanfarad
Onucats nmepeMeHHyrR — 29TO 3HaA4YHT YHEa3aThb ee:

4) UMA W 3HaYeHHe

0) uMA W THI

B) THI M 3HAYEHHE

r) mMs, THI U 3HAUYEHHE

B ¢parmenTe nporpamMmmsl

program error;
begin

SuMma := 25 - 14
end.

OINOKOII ABJIAETCH:

4) HeKOpPPEeKTHOEe HMS HMPOrPAMMEI

0) He omnpejenéHHOE MMHA NepeMeHHOI
B) HEKOpPpPEKTHOe HMHA IepeMeHHOM

r) 3anmuch apu(pMeTHYeCcKOTO BbIpasKeHUdA
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11. Kakaa KiaaBmma Ha)XHUMaeTcda mocyie Habopa mociegHero JaHHO-
ro IIpH BBINOJHeHHH olepaTopa r=zd?
a) Enter
6) Touka ¢ 3anAaToil
B) npoben
ry Cird

12. [Ipy npuceanBaEMM H3MeHHAETCH:

a) UMA NepeMeHHOoH
6) THII nepeMeHHOIl
B) 3HavYeHHe NepeMeHHOMH
r) sHavdYeHHe KOHCTAHTEI

13. llna Buioga pesyastaToR B Ilackase HcnonbayeTcsa onepartop:
a) begin
0) reaczln
B) write
rj print
14, lnsa BhIUMCAEHHA HBAJPATHOO KOPHA M3 ¥ HCIHOJIbL3VETCH
(PYHKIIHA:
a) abs (=)
B) sqgr(x)
B) aqrt (%)
r) int(x)
15. lna reHepalmy CJAYVIaHHOTO I[eJOr0 YHCAA W3 NOJYHHTepBaja
[10, 20) HeobxoaMMO HMCHOJB30OBATE BhIPDAMKEHUE:
a) rancom * 20
0) random(20)
B) rancom{10) + 10
r} random(10) * 2

16. B kakom M3 VCAOBHBIX ONEpaATOPOB jonyileHa omubxa?

a) if b = 0 then write('Jensnue repozavoxdH0’)

0) 1f =2 < kb then min := z; else min := b;
BE) 1f 2 > b then max = a else max := b;
r}) if (a » b) and (o > 0) then ¢ := a + b;
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17. B vemosmoM omepatope m mocae then, m mocne else HeILA3s
HCIIOMB30BATL:

18.

19.

20.

21.

a) omepaTop BBIBOAA

6) cocraBHOM omepatTop
B) HECKOJBKO OIepaTopos
r) VCJIOBHEIN oIlepaTop

DI'I]]EJI[EJIHTE JHAYEHHE HEDEMEHH(}fI O ITOCIIE BBITIOJTHEHHA CIedy-

0lero (parMeHETa IpOrpaMMBbI:

a =
b :=
a =
if a
c
else
C

a) 20
6) 70

100;
30;

a
>

B) —20
r) 180

YenoeHBIIN onepaTop
if 2 mod 2 = 0 then

IMO3IBOAACT ONMPCICTHTL, ABRTACTCH JH HHACTO &

_b*S;
b then
a + b:

b - a;

a) measIM

0) ABV3HAYHBIM
B) YETHBIM

r) NpoCThBIM

Kaxoro onepaTopa IHEKJIA He CYIIeCTBYeT B A3LIKe IMackans?

a) for

0) while

B) repeat...until
r) goto

Ilukn B (parMeHTe mMpOTrpaMMBI
p o= 2;

repeat

P =
until p < 0.1

p* 0.1

write('Ja')else write("Her'):

al100.tida.ws



CxayaH c material100,tilda.ws

TecTtoBble 3agaHusa ONA CaMOKOHTPONS

OyaeT HMCIIOJHEH:

a) 0 pas

6) 1 pas

B) 2 pasa

r) 6eckoHeuyHOe HHCJO pas

22. Iluxkn B ¢parmMeHTe mporpaMMsbl

a =:71:
b = 1;
while a + b < 8 do
begin
a :1= a
b :=b
end;

+ 1;
+ 2

BBITIOJIHATCA
a) 0 pas
6) 2 paasa
B) 3 pasa
r) DecKOHEYHOE YHMCJ0 pas

23. Oupejeinre 3HaYeHMA lIePEeMEHHbIX 5 M 1 1I0CJe BblIIOJHEHHH
(pparmenTa TPOTPAMMEI:

=5 i= [}
i = 5;
while i > 0 do
begin
s 1= 35 + 1;
i =3 — 1
end;

a) s = 0, i = -1

A} 8 = 5§, i=10
E) 2 = 15, 1 5
) o= 150 3 =)

24. Buibepure (hparMeHT nmporpaMmbl, B KOTOPOM BbhIYHCISAETCHA MNpPO-
naeegenne 1 - 2 - 3 - 4 - 5,

a) p = 0; 1
B) o :=1; 1 := 1; while 1 < &

i= 1; while i <~ 5do i :i= i+ 1; p = p * i;
do 't = L% Ly g 3= p
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25.

B) o := 1; i = 1; while i < & do
begin p :=p * i; 1 = 1 + 1 end;

r) p:=1; 1 := 1; while 1 > 5 do
begin i := 1 + 1; p :=p * i end;

B ganmHOM (parmeHTe NMpOrpaMMbI

BEIMHCIIAETCH:

a) cymMa neawlx umcen or 1 go 10
6) cymMma 4déTHBIX uHcen or 1 mo 10
B) yABOeHHasa cymMa Lenelx uucen or 1 go 10

r) cyMMa IepBbIX JAeCATH HATYPAJBHBIX YETHBIX 4YHCe]
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rMaeab
HAYAJTA NMPOrPAMMUWPOBAHUA

HA A3bIKE PYTHON

§5.1
OO0wme cBeneHUs O A3bIKe
nporpammupoesadua Python

Knaiwueénle cnoéa:

* A3BIK HPOTPAMMHPOBAHHA * cay:ke0HEIE CJIOBa

* pmporpamma * TUNbI JAaHHBIX

* cpeja TpPOTPAMMHPOBAHHA * CTPYKTYpPa IPOTpaMMBI

* andasuT * omepaTop NpHCBAWBAHUA
AsplKH IpOrpaMMHPOBAHMA — 3T0 (POPMAJIbLHBIE ASBIKH, IIpei-

HASHAYEHHOLIE QIS IAMHCH AJTOPHUTMOB, HCIOIHHUTEIEM KOTOPHIX Oy-
JeT KOMNOBIOTEP. SalMcH AJTOPUTMOBE HAa A3bIKAX NPOrpaMMHpOBAHWA
HASLIBAIOTCS ITPOTPAMMANMHN.

CyliecTEyeT HECKOJBKO ThHICAY A3LIKOB HOporpaMMupoeaHnA. OguH
H3 CaAMBIX TONYJAAPHBIX COBPEMEHHBIX A3BIKOB NPOrPaAMMHPOBAHHA
Haspipaerca Python (mpomadHocHTea «dAliToH», XoTA B PoccHH MHO-
THEe HAISBIBAKIT AI3BIK IPOCTO «MHTOH:?). Ero pazpaboran B 1991 rogv
HHAepaanackui nporpammucer I'enao eam Poccym. HAsmik Python nme-
IIPEPBIBHO COBEPIIIEHCTBYETCH, W ceilyac OOJBIIMHCTBO MPOTPAMMMCTOR

HCIIONB3VIOT ero Tpetsio Bepcuio — Python 3. Mmenno ¢ aToil Bep-
cuen bOyaem paboratk ¥ MBI
Python — #A3mK §nporpaMMHpOBaHHA, NOpeJAHAsHAYeHHBLIH [A71#A

pelIeHus caMoro mupoxoro kpyra sagad. C ero nomMoimbio MOAHO
oOpabaTeIBaTE pasnaH4YHBIE AaHHBIE, POBOAMTL MATEMATHYECKHE BEI-
YyHCJeHHA, Co3AaBaTh MaobpaskeHus, paborarh ¢ HasaMM JaHHBLIX, pas-
pabaTeiBaTE Bed-caliThl.

3anucaTh NporpaMMy Ha f3bIKe NpPOrpaMMHPOBAHMA MOMKHO pyd-
Koli Ha JaHucTKe OyMmarm. lasa Toro 4rolBl 3anyCcTHTE HIpOrpaMMy Ha
BBIIOJHEHME HA HKOMIbHTEPe, Heo0X0IUMO BOCIOJL30BATHCH CHCTEMOH
{(cpemoii) mporpaMMHpPOBAHHMA, TPEACTABIAIONEH co0ol 1madbop KOM-
NbHOTEPHBIX HHCTPYMEHTOB, HOTOPbIH BHEJIKYAET pPelaKTop TeKcTa,
TPAHCJIATOP, OTJAAYHK W APYTHe COCTABIAIOIIHNE.




Cxay

Obuwwme ceegeHuns 0 A3blke nporpammupoBaHmna Python

PemakTop Texcra — DTO MPOrpaMMa JAJA BBOJa, PeAaKTHPOBANHA
1 POPMATHPOBAHMA TEKCTA [POrpAMMbI HA HSbIEE IIPOrPAMMMDPO-
BAHHA.

Tpascanarop — HHCTPYMEHT, IPeiHASHAYSHHBIH A4HA Hnpeodpasosa-
HIS ITPOTPAMM, HATHCAHHLIX A fSLIKAX OTPOTPAMMHEPORAHNA, B HOPOT-
paMMBl HA MAlIMHHOM #A3bike. TpaHcaaTOpH AeNATCA Ha JBAa KJacca:
KOMAWAAMOPH, W uHmepnpemamopsi, KoMITHIATOP TEepeBONT RBech
MCXOJHBIH TEKCT NpOrpaMmsl HAa MaIIMHHBIN #3bik. MuTepnperarop
mocae0BaTeNBHO TePeBOUT HA MAIIMHHBIH A3BIK W BBIMMOJHAET OIe-
paTopbl MCXOAHOTO TEKCTa HPOrpaMMEI.

OTIragauKx — HMHCTPYMEHT AJs IOHNCKA W HCOPABJIEHHA OMHO0K
B OporpamMmye. OcHOBHBEIE (DVHKIIMH OTJIaTUHKA: IIOIIATOBOE BLITIOJHE-
HHe TPorpaMMbl ¢ OTOOpasKeHHWeM pe3yJIbTaTOB, OCTAHOBKA B 3apaHee
ONpefeIéHHLIX TOYKAX, M3MeHeHHe 3Ha4YeHHiH IepeMeHHBLIX.

BeoauTs, MpoCMATPHBATE, PEJAKTHPOBATH, 3aNVCKATh, OTJIAKHBATH
nporpammel Ha Python ymobHO ¢ moMolIsi0 MHTErpHpPOBAHHON Cpeabl
paspadborkn IDLE (npouszocures <aigias). OHA BCTPOEHS B VCTAHOB-
muK Python, xoTopwniii MoyXHO cKadaTk TO CCRITKE

https://gotourl.ru/15550.

5.1.1. Andasut n cnoBapb fi3bika

OcHoBoi1 A3bIKa nporpaMmMupoeanua Python, kak u mwboro apy-

roro A3bIKa, ABJAAeTcA amnhaBur — HADOD AONYCTHMBIX CHMBOJIOB,
KOTOpLIe MOKHO MCIOJB30BATE AJA 3alMCH IPOrpaMMbl. ITO:
* JJATHHCKHe NpOIHMCcHBIe W cTpouHble OVEBE (A, B, C, ..., X, Y,
Too: B B 8 v X Vo B

* apabckme muoper (0, 1, 2, ..., 7, 8, 9);

* crenMaJbHEIE CHMBOJBI (3HAK NOJYEPKUBAHWA; KPYIJbe, KBaI-
paTHble cKOOKHM; 3HAKN apmpMeTHUecKHMX onepanuii, # — a3HaK
HavyajJa OJHOCTPOYHOTO KOMMEHTapHA H Ap.).

B kauecTBe HeJeIMMBIX DJIeMEHTOB (COCTABHBIX CHMBOJIOB) pac-
CMATPHBAKTCH MNOCHEJLOBATEILHOCTH CHMEBOJIOR:
U <= (3HAKH = H =);
== (3HarE =}
|= (zHar 7);

=

"UY pom " {(yTpOeHHBIE IBOHHBIE MJIH OJHHADHEIE KABBIYKH, CTH-
BAIIHeCA B HauaJle M B KOHIe MHOT'OCTPOYHOI'O KDMME‘HT&DHH].

B saanike CYIIecTBYeT TaKXe HeKOoTOpoe HKOJIHYeCTBO pad/iIHdYHEIX
IenoYex CHMBOJIOB, PACCMATPHBAEMBIX KAK eHWHBIe CMBICJIOBBIE 3Je-
MEHTEI C Q)HKCHP(}BHHHHM sHauenneM. Taxkme OernoYyKk” CHMEOJIOB

ali00.tida.ws
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HAZBIBAIOTCS CAVEKeOHBIMH caoBamu. B Tabn. 5.1 npusBezeHEr
OCHOBHBIE clV:KeOHBIE CJIOBA, KOTOPBIe MbEI OyJIeM HCIIOJb3OBATH MNPH
samucH mporpamMm Ha assike Python.

Tabnuna 5.1
CnyxeGHble cnoea sa3bika Python
CnyxebHoe cnoeo a3sika Python 3HnauyeHne cnyxebHoro cnoea
and 0
break NpepBaTh:
elif HHa4e ecau
else HHa4e
False JIOH b
float BeIeCTBeHHEL (¢ n1aBalomeii Toukoii)
for ansa
if eciau
input BBOJ _
int mensri
list | CIIHCOK
not He
or HIIH
print Me9aTh
str CTPOKOBEIH (MemovYKa CHMBOJIOR)
True HCTHHA
while moKa

Hns obozHayeHMs MepeMeHHbIX, MNPOrpaMM H JPpYyrux ofbexTos
UCIOJLIVIOTCA HMelna (MACHTH(PHKATOPLI) — MI00LIC OTIHYILIC OT
ciyseDHbIX CH0OB LIOCHEOBATENbHOCTH OVEEB, UH(PP M CUMBOJA 11OJ-
YépKHBAHHA, HAYMHAKIIHecA ¢ OVKBBEI HJIH CHMBOJA NOAYEPKHBAHHA.

IIponucHbie ¥ cTpouHble OVKBBEI B MMeHaX pasJWYalTCH, HAIPH-
Mep: [ T F — JOBA PAasHBIX HMeHH.

Janaa umenn moxxker ObiTe a06o0it. [lns yaoGerea pekoMmeHaveTrcs
HCIIOJB30BATE HMeHa, TMepefaolHe CMBICA 00BEeKTOB M COCTOAIIHE He
Gonee yvem m3 15 cHMBOJOB.
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B nporpammax Ha fA3bike Python (HauvwHas ¢ eepcum 3) ecTe BO3-
MOXHOCTb UCNONbL30BaTh B MMeHax OykBbl HALUMOHANbHLIX andaBUTOB
(o7 pycckux o kuTailckux wmepornudgoe). Ho 310 cyMTaeTcs OYeHb
NIOXKUM CTUNEM, Tak aenarb He pekomexayetcs. MNogymainte nodemy.

5.1.2. Tunbl gaHHbIX, UCNonb3yemMbie B u3bike Python

B sasnike Python

(taba. 5.2).

HCIIOJNIBAYVHTCHA pPAa3JIHYHBIe THIOBEI JJAHHBIX

Tabnuna 5.2

HekoTopbie TUNbl AaHHbIX B A3bike Python

HassaHue

O6o3Havenue

AonycTuMmele 3HaAYEHUSA

HenouucanedHbii

int (integer)

Cronsko yroguo Soabliine, pasmMmep
OrpaHH4YeH ONepaTHBHOH NaMATHIO

BemiecTBeHHEBIH float Jlwobsle ancaa ¢ gpobHoil HaCTEIO

CrporosBsiii str (string) Jltobwie cHMBOOBI W3  TAGIHILL
Unicode

Jlornueckuii bocl (boolean) | False u True

B BemlecTBeHHOM uYMCle eJgas 4YACTh OT JAPODHON OTaenseTcH

TOYKOH (HanmpHMep,

2.7), mpu 2TOM Ilepej TOYKOH H [OCIe Hee

JoJ3HO OBITE MO Kpalideil mepe no ogHoi nudpe. Ilpobensr BHYTPH
YHCJIA HeZONMYCTHMEI.

IIpoussoasHblil HabOp CHUMBOJIOB, 3aKJHNUYEHHBIH B OJMHADHBIE
HJIW ABOHHBIE KABEIUKH, CUHTAETCHA CTPOKOBOH BeJIHYHHOH (CTPOKOM).
Crpoka MOKeT cojep:arTh Jdble CHMBOJILI, HabUpaeMble HA KJaaBua-
TYpe, B TOM uUHcae OVEBBI HAIHOHAIBHBIX aahpaBHTOB.

Ilepemennan B

LPOrpaMMHPOBAHME — —

aTo

MIoHMeHOBAHHAA

00MacTE ONMEePATHEHON ODaMfATH, B KOTOPOH MOTYT XPAHHTLCA IAHHLIE
ONnpeaeseéHHOro THNA.

B oramume oT MHOrHX ApPYyTHX fA3SBIKOB NpOrpaMMHpPOBaHWA, Te-
peMeHHbIe B sA3bike Python me mymxHO 06BaABnaATE. THn nmepemMenHO
onpeAenAeTcA aBTOMATHYECKH B TOT MOMEHT, KOTJa e IpHcBanBaeTcH

HOBOE 3Ha4YeHHe.

Tun ka0 NEepeMeHHOH MOKeT ANHAMHYEeCKH H3MeHATHCA I10
XOAy BRINOJHEeHHMA nporpaMmbl. OnpeaennTs, Kakoil THII MMeeT Iepe-
MEeHHafd B TEKVIIHH MOMEHT, MOKHO C MOMOIIbH (DYHKIUH (KOMAHALI)

type().

)
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5.1.3. Pexxumsbl pabortel mHtepnperaropa Python

Hurepnperarop Python moser paborats B ABYX pemumMax:
* B KOMAHJHOM (MHTEPAKTHBHOM) pekHMe, KOorja KaykJada BBeJEH-
Hafd KOMAaHja Cpa3sy BbINOJHAETCH;
* B mporpaMMHOM (MaKeTHOM) perHMe, KOrja IporpaMma cHada-
Ja 3anMceiaeTcd B (daiia (o0BUHO HMeOIHH pacllHpeHHe .pv)
H IOIPH SAaIlyVCEe BBITIOJTHAETCHS ITEIITEOM.
HMayueHne fA3LIKOB NPOrpaMMHPOBAHNA NPHUHATO HAYMHATE C BBI-
Bojla Ha axpan Haanucu: <«lIpmser, mupl». Ha aswike Python coor-
BEeTCTBYIONAA KoMaHAa OyaeT MMeTb BH:

print ("lpueeTr, Mup!"™)

Jlna BeIBOJA HAa 3KpaH IOCJEI0BATEJNBHOCTH CHMBOJOB (Tekcra,
HAJMHCH) WCTONL3VeTCS BCTpoeHHasd QYHKNHA (Komamaa) oprint,
IlocnenoBarenbHOCTE CHMEBOJIOB, HOTOPbIE HOJNMHBL DbITE BhIBEIEHEI HA
JKpaH, 3aKJOYMAeTCA B ABOHHBIE KaBBIUKH H 3alHCBIBAETCA B KpPYTr-
nbiX ckobkax. BmecTo ABOMHBIX KABBIYEK MOMHO HMCIOJB30BATH OJ(H-
HapHBEIE KAaBBIYKH.

B nauane crporkn (Jepee EoOMaHibI print) He HOJAMHO ObITH LpPO-
0emoB — TaxoBo TpehoBaHMe s3bixa Python.

3anycerute IDLE, orkpoerca oxkno IDLE Shell, 8 koTopom cum-
BOJIEI >>> 03HAYAlOT NpHriameHne BBecTH KomaHAy. llocme BBO-
Ja CTpOEKM HAXMMHTE HIasuMiny Lnter. B chaeagviouneid crpore cpasy
oTobpasuTcHA pesyJbLTAT, 4 jJajee — MPHUIJaIleHne IJfA BBOJA HOBOH
rkoMaHAbl (puc. 5.1). B xomManaHOM pe:xnMe Tak:kKe MOMKHO IPOBOJAMTE
BpiunAcaednda. Jlnsa »Toro QOCTATOYHO TPOCTO B3ANHCATHE COOTBETCTBY-
OlEe BhIPAKEHUE M HAMATE HaaBuiuy Enter.

P IDLE Shell 3.10.0 - olEN
EI|E .Edﬁ .Shegl Q.ehug ll_jglluns H_'iilndw Heaip
Python 3.10.0 (vags/v3.10.0:b9%94f55, Oce 4 2021, 1%:00:18) (MSC vw.19%25 64 bit | |
AMDE4d) ] on win3dl

Iype “help”, "copyright®, "credits" or "

; license{)" for more information.
23> | print ("TIpuser, mep!™)

NpueeT, MWAD!
33 EaE LB

LT CokD]

Puc. 5.1. Padora B HHTepaKTHBHOM pe:EHMe

s mepexoga B ONPOTPAMMHBIA pe:xuM B MeHn File Bribupaem
nyEET NewFile. B oTrprIBmIeMcA oEHe HadHpaeM TeHCT OporpamM-
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MBI, @ 3aTeM COXpaHAeM ero NmojJ KakuM-HHOyAb, mMeHeM (HampuMep,
test.oy), BeIOpaE ovakT menio File — SaveAs. 3anverurs nporpam-
MY HA BBIIOJHEHHE MOMHO, BRIOpaB nvHET MeHio Run — RunModule
HJIH HAMKHB KIABHIIY FH.

B cetu WHTEpHeT cyuwecTBylT pecypcbkl ON8 3anycka v oThagku m
nporpaMmmMm Ha fA3blke Python B pexume online. BoT cCbinkn Ha He-
KOTOPbLIE U3 HWX:

http://gotourl.ru/11286
http://gotourl.ru/11287
http://gotourl.ru/11288

5.1.4. Oneparop npucBanBaHUA

Ilporpamma Ha A3bIKe NPOrpaMMHPOBAHHA NpeacTaBadaeT cobou
NOCJeIOBATELHOCTE ONePATOPOR (MHCTPYKIIMIL, KOMAaHK).

Onepatop — S3bLIKOBAS KOHCTPYKLUMS, 330al0las NOAHOE OnMcaHue 0
[EWCTBWS, KOTOpPOE HeoBXoOWMO BbINOMHWUTH.

OmepaTop NpPHCBAHBAHHA BLINOJHSAET 3AMHCL 3HAYEHHS B MOepe-
MEHHYI0,

O6muit By onepaTtopa NpHUCBAMBAHMA:

<MMA MNMepeMeHHON> = <3HayYeHMe MM BHYMCNAEMOe BHpaxeHue>

Onepanusa npHCBAHMBAHMA JONVCTHMA /8 BCeX NPHUBEAEHHBIX B
tabn. 5.2 THmoB maHHBIX. Bripamenus B saswike Python koHcTpym-
PVIOTCA 110 paccMoTpeHHbIM paHee npasmaam gaaa [llxonessoro anro-
PHTMHYECKOr0o fA3BIKA.

IIpumep

a = 10

b =5
s =a+ b

c = "llpuseT!"

d=1.4 + 5.7 * a

e = a < d

f = "Mup! " + ¢

g =x* fa+e) [ 3

Ilpyu BeRIONHEeHHHW oleparopa 2 — 10 B AUYeMKYy OLEepATHBHOH LA-
MATH KOMITLIOTCPA ¢ MMCHEM a (B MCPeMEHHYIO a) BaANOCHTCHA 3HadYe-

207
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HEe 1(; OpH BBIDOIHEHHH ONEpaATOPa b = 5 B AYeHKY ONepPATHBHON
NaMATH KOMIbIOTEepa ¢ MMeHeM b 2aHocHTcA 3HaueHHe 5. Ilpu BHI-
MOJHEHHH OOEepaTopa = = a | b AHAYeHHA fg4YeeK OOepaATHBHOH IIa-
MATH ¢ HMeHaMH a ¥ b OepeHocATCHd B HOpoleccop, Tle Hajd HHAMH
BBITTOJIHAETCA onepanmuda chaoxeHnds. [lomyueHHBIN pesyasTaT 3aHOCHT-
cd B gUeHKY oIepaTHBHOH IaMATH ¢ HMeHeM 5 (pHe. 5.2).

IMpoueccop
10+ 5

S,

L Y N

| d & b el
OmepaTWRHAT MAMATH \®

Puc. 5.2. Ilponecc BRIDOJIHEHHA ONEpPATOPA NMPHCBAHNBAHHA

B npasoii yacTH omepaTopa NPHCBAMBAHHUA HEJb3fA YKA3BIBATH IIe-
peMeHHBIe, KOTOopbie He OLINIM 3apaHee co3jaaHwl (onpegenensr). Tak,
AJA ODepeMeHHBIX d M ¢ M3 PACCMOTPEHHONO OPHMEepa BCe BXOJAIINE
B COOTBETCTBYIOIIHE BLIDA’KeHHS IepeMeHHEIe OBLIH 3aJaHBLl BBIIIE.
ITocmegusas cTpoka ommMOOUHA, TAK KAE IepeMeHHAas ¥ 13 [IPABOH
yacTH paHee He Oblia co3gaHa (onpeaeneHa).

B sassike Python paspemeno wMHoOKecTBeHHOe NpHCcBaHBaHHE.
3amnuchk

a, b=19, 25
pPaBHOCHJIBHA Mape ONepaTOpPOB INpPHCBAMBAHUWA:

a=19

b = 25

HDH aTOM CUYHTaeTCH, YTO 3TH JABAa ,EI'E'fICTBHH MPOHCXOIAT IIapal-
JenbHO, T.e. OofHOBpemeHHO. Ecam ABYM mNepeMeHHBIM IpHCBAWBA-
eTcd OJHO H TO e 3HaYeHHe, MOMHO INPHMeHHTE MHOMeCTBEeHHOE
NpUCBAMBAHHE <110 IENOYKe»:

a=b=275
JTa 3anmHuchk pPaBHOCHJILHA Iape OIepaTopoB:

b= 5
a=>5
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Ilna OCHOBHBIX apH(MeTHYeCKHX omepainii B aseike Python me-
NOJAB3VIOTCA Te e oboszHavenus, uyro u B [llkoasHOoM anropurmuuec-
KOM fA3BIKE:

I — CIOXKeHHEe;

— — BBIYHTAHHE;

¥ — VYMHOMEKeHHe;

/  — nenenwue;

¥k — BO3BeOeHHe B CTelOeHb.

B sassike Python wmMoxHO Hcenoab3oBaThk COKPAIIEHHVIO 34MIHCh
apuMeTHYECKHX OIepallnii.

Cokpaménnas 3anmuck Ilonnan zanuce
a +=>b a=a+hb
a-=2» a=a-D>b
a *= b a = a b
a/=»> a =a b
a **= 2 a a ** 2

CAMOE MMABHOE

Python — oguH M3 caMBIX NONYJAPHBIX COBPEeMEHHBIX HA3BIKOB
IPOrpaMMHPOBAHHA. DJTO ASBIK NPOrPAMMHPOBAHWA BBICOKOTO YPOBHA,
npejHaA3HAYEHHBI JJIA CaMOro IIMPOKOro Kpyra sajad.

B aseike Python momuO paboTaTs B ABYX pesRHMax:

* B KOMaHIHOM (MHTEPAKTHBHOM) perXHMe, KOrja KamJaasd BBeJIeH-
Hasg KOMAHJA Ccpas3y BLBINOJHAETCH;

* B IIpOrpaMMHOM pe;KHuMe, KOTrja IporpaMMa CHadajJa 3anfchiBa-
ercad B (ailn M IpH 3anycKe BLINOJHAETCH IEJIMKOM.

B sasmke Python #cnoaessyioTea pasandHBIE THNOB JaHHBIX:
meTo4YHCeIeHHBIH (int), BemecTBeRHBIH (f_oat), cTporoBeIH (Str),
goruuecknii (bool) m apyrue.

Ilepemennsie B saawike Python o0naABIATE He HYMKHO;, TUI Iepe-
MEHHOH ABTOMATHYECKH ONpejelAeTcA B TOT MOMEHT, KOrja el npH-
CBaAMBaeTcAd HOBOe 3HAYeHHe.

Hua obozHauyeHUs MepeMeHHBIX, NPOrpaMM H JApPYIrHX o0BLeKTOB
HCIIOAB3VIOTCA HMeHa (uaeHTH(HEKATOpPBI) — N00BIE OTAWYHBIE OT
cayxeDHBIX CJOB NOCHeJAOBATENLHOCTH OVEEB, HMdpP ¥ CHMBOJIA MOJA-
YEPKUBAHNA, HAYMHAKOINECA ¢ OYVKBBI WJIH CHMBOJA MOTYEPKUBAHHNA.

B mporpammax Ha asbike Python ecTs BO3MOMKHOCTH HCIIONB3OBATH
B MMeHaX OVKBBI HAIIMOHAJBHBIX aI(PaBHUTOB, HO 3TO CYUTAETCH O4YeHb
IJIOXUM CTHJIEM, W JIeJIaTh TAK HE PEKOMEHIVETCH.
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Q Bonpocs! U 3aaaHnsa

1. Iloyemy #A3sik nporpammuposanusa Python cuwmraerca yrHuBep-
caJbHBIM?

2. Yro Bxoaut B cocraB andasura assika Python?

3. Ilepexy BamMm ci0Ba, KOTOPLIE BCTPEYAKTCA BO MHOMHMX NpOrpam-
max Ha asmke Python. Kak stwm crnoBa mMokHO mepeBecTH Ha
PVCCKHMH A3BIK?

1) integer B) break
2} float 6) while
3) input 7) elze

4) print 8) string

4. Kakux mpaBui cleayerT NpHAepP:KUBATBCHA NPH BhIOOpe MMEH II#A
pPasnIUYHLEIX 00BEKTOB B fA3bIKe Python?

9. OTHECHTEe KaymAVI0O W3 TOCJHEZOBATEJIBHOCTEH CHMBOJOB K OJHOH
M3 TPEX rpynm:

1 — pekoMeHJVeMBbIE MMEeHa TepeMeHHbIX B aA3bike Python;

2 — JJonycTHMBbIE HMeHa IepeMeHHBIX B fAsbike Python;

3 — HemONMyCcTHMBIE MMeHA mepeMeHHBIX B Asbike Python.

a) 1z e} ELSE I) ni

B) 1z ) sUMMA M) 3n

B) #& 3) Summa m) n 3

r} @ 1) mDaTa 0) n+3

m z-1 K) 1oy m) 1 4 5 albl2 asbs5

6. YcranoBuTe cOOTBETCTBHE MeX Oy HasBAaHHAMH THIIOEB JAHHBIX H
ux obDo3HAYEHUAMMN.

a) Ilenounciaennslii 1) =zLr
6) BemecreeHHbIil 2) bool
B) CtpoxoBaIil 3) int
r) Jlormueckmnii 4) float

7. B uém paszauna mexay uncaamu 100 u 100.0 g a3sike Python?
8. OxapakrepuayiiTe pe:xkumMmbl paboTsl mHTeprnperaropa Python:

1) KoMaHHBIN;
2) nmporpaMMHBIH.
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9. B xomasgaOM pediHMe BBEeJHTE NOCIeJOBATENBHO CTPOKH!

10.

2

12,

13.

14.

a = 10
type (a)

a="'10 10"

type (a)

a = False

type(a)

a=12.0

type (a)

CroemnaliTe BBIBOI O TOM, KAK H3MeHAJCA THIL HEPEMEHHDfI =

Kakasa ommubka gonyigeHa B claejyiolleil mporpaMmme?

b *.d

a = 3
b =4
5 = g *
print (s)

Kawxoe sHaueHme OyAeT NPHCRBOEHO TepeMeHHOH < B pe3yiakTaTe

BEINIOJHEHHS ITPOrPAMMBIL?

Hemy OyaeT parHo 3HAYCHHWE TepeMeHHOH < TIOCTe BRITTONTHCHHAA

a, b = 11,
c =Db = 535
d=Db + cC
LPOrpaMMb?
a=5hr =13
a += 1

c =a+b
da, h = 3,
b 4= 2
c=a+b

Yemy OVIVT paBHBI SHaueHHs IepeMeHHBIX

6)

o)

0 p W
+
[

a, b
b +=
C =

a

10

*

Tl

o og o

L8

= 3
= /f a * 4

H b moclle BEBI-

IMOTHCHES IDIPOTPAMMEBI IIPH VHEASSHHBIX HATAJILBHBIX sHAYEHUSX?

Kaknnmn
a +=

I o ol v} B =
*
Il

a) = = 4 1 b

OVIVT THIEI NepeMeHHBIX a U o7

1

{1 TR o il

-
(=]

0) a
3amHAITATe OMepaTop IId:

0

al100.tida.ws
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A) BEIYHCISHHS CPEITHETO APHPIMETHUYECKOTO S-ed MIepeMeHHEIX
yoll N B A

0) yMeHBUIEHHMS Ha eJUHHIY 3HATEHHS IIepeMeHHOH k;

B) VBeIMUYeHHA HA eJHHHUIY 2HAYeHHA IIepeMeHHOH 1}

r} BRIYHCIEHHS CTOHMOCTH TOKVIOIKH S0Mms, COCTOSIeH M3
HeCKOJIBKHX Te'rpa;}.eﬁ, HeCKOJEKHX DPYVUEeK H HeCKOJBEHX
KapaHaaine.

§5.2
Opraum3auus BBOZAa UM BbIBOAA [AaHHbIX

Knaiwueensle cnosa:

* QmepaTop BEIROAA print ()
* (hbopmar BeIBOAA
* omcpaTop BBOJAA inoul ()

5.2.1. BeiBOA AaHHbIX

B npemsiavmem maparpade ™Mbl TO3HAKOMHJINCE C THNAMH JaH-
HLIX, PACCMOTPEeJH OIepaTop NpPHUCBAHBAHMA. IJTOro JAOCTATOYHO AJA
TOTO, 4TOOBI 3amMcaThk NporpaMmy npeodpasosannAa aansabix. Ho pe-
3VJABTAT 2THX npeolpa3oBaHMii HaM BHJAeH He Oyaer.

Jlna BeRIBOJA AaHHBIX W3 ONEPATHMBHON NAMATH HA KpaH KOMIBIO-
Tepa MCIOJL3YVeTcA omepaTop ((GpyHKENHA) BEIBOAA print():

print (<sepaxeHue 1>, <prpaxeHMe Z2>,.., <BhHpaxeHue N>)

B

CIIHCOK BLIBOIA

3jeck B Kpyraelx ckobKax HMOMeNaeTcsa CHOHCOK BLIBOJA — CIIH-
COK BBIpAMKEeHHH, 3HAYEHHWA KOTOPBIX BBIBOAATCA Ha 3IKpaH. JTO MO-
ryr OBITE YHMCIOBEIE, CHMBOJIBHEIE M JIOTHYECKHEe BEIPAXKeHWA, B TOM
YHCIe KOHCTAHTHEI M NEepeMeHHBIe.

Ilpumep 1
Ounepatop print ('s=', ) BbIIOJHAETCA TAH:
1) ©Ba aKpaH BBIBOISATCS CHMBOJBI, 3AKJIIOYEHHBIE B OJHHAPHBIE Ka-
BBIUKH: 5=
2) Ha 2EDPEH BRIBOIHTCH SHAaYCHHE HEDEMEHI{Dﬁ ¢ HMEHEDM .
Ecnin sHaveHHMe IIepeMeHHOH s paBHO 1% M OHa HMeeT IeJoYHC-
JIeHHEBIH THI, TO HA aKpaHe mossBuresa': s=[ 15

dneck W gamee [ | ofoaHauaer mpobem.
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(JOpaTuTe BHHMaHHE: OOEPATORp prini BCTABISET MeXAY BLIBO-
JHMBIMK 3HAYEHHAMH TAK HAas3blBaeMbIil pasgenuTenb (cenaparop, OT
aura. separalor). Ilo yMomYaHWIO BBEIBOJUMBIE BHIpajKeHWA paszjesd-
I0TCA OAHUM npodenoM, MHaYe IOBOPH, pasfieiMTeNeM MexIy HHUMH
ApnAeTrcA mnpoben. YToOLI M3MEHHTH pasAesnuTeNb, HEODXOAMMO YHKa-
3aTh ero HOBOe 3HaueHHe IIoCJe CI0Ba Sei.

ITpumep 2

Pasznsbie BAPDHAHTEI paa;[enmeneﬁ B CIIHCKe BBIBOJA.:
BapuwaHT opraHuzaumn Onepartop (dpyHkumus) Peaynsrar

BeIBOAA BLIBEOAA
HGYMGJT‘IB.HEK) print(1,20,300) 10120013200
Vépats print (1,20, 300, sep="") 120300
pasaenuTenn-npobens
HobaBHTE print(1,20,300,sep=",L"} e 0 e B e
pasaeIHTe b 3aMATYIO
BHBD,}I,KHHU.LGTO prlni{l,?ﬁ,iﬂﬁ,sep="‘m'} 1
3HAYEHNA ¢ HOBOI CTPOKH 20
30

IIpegnmomoyxkum, 4To MBI paboraeM ¢ HATYVPAJIBHBIMH YHCJIAMH,
ramgoe w3 xoropeix mensine 100, Torma Ha ogHO uYMCI0 HA SKpaHe
JOCTATOYHO BBIJETHTE 3 IMO3WIIHH: ABe MO3WIIHHM HA 3AIUch CAMOTO
ypesa ¥ elné oJHY MHNO3MINI HAa npobes cjera, pasjensionidil uuena.
3anucelBAETCHA 3TO TaK:

print ("{:3){:3}{:3}" . format(a, b, c))

910 OPMATHBIN BBIBOJ! CTPOHA IJ# BbIBOJA CTPOHTCH ¢ IOMO-
IMLI0 GYORKIET (ormal. ApryMmentnt oTo# ¢Gryvormuu (a, b, ¢) — nTo
T8 BeJIMYHMHBL, HOTOPDEBIE BbIBOJIATCH, O0OHKM VHASBIBAHTCH B HKHDYIVIBIX
cKODKax.

CuMBOJBHAA CTPOKA cJEeBa OT TOYKHM — aTo (popMaTHadA CTpoOKa,
KOTOpasa omnpejendeT (popmaT BeIBOJA, T. €. TO, KAK HMeHHO BeJIHYH-
Hbl OyayT npejacTaBJeHbl Ha skpaHe. PurypHeie ckobkn obosaHadaioT
MEeCTO AJA BBIBOJA OYEepPeJHOro dJeMeHTa: Ha MepBOM MEecTe BBIBOJHT-
cA 3dHavYeHHe z, HA BTOPOM — 3HAYeHHe &, Ha TpeTbeM — <. YHcao
ImocJae IOBOETOYHIA — HREOOHYECTBO HDBHILHﬁ, HOTOpbIE OTBOIATCH Ha
BBIBOAMMYI0 BenuunHy. Ecam nmdp B BBHIBOAMMOM 4YHCIEe MeHBIIe,
yeM 3apPe3epBHPOBAHHBIX MOJI HETO MO3WIMH Ha 3KpaHe, TO CBODOAHBIE

al100.tida.ws
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MO3HIIAH JOMOJHAITCA npobenamu caeBa oT uucnaa. Ecam yrkasaHHoe

B (popMaTe BBIBOJA YMCJI0 MEHbIUE, YeM HeoOXOAMMO, TO OHO aBTOMA-

THYECKH OYAeT VBeIWYeHO A0 MHHHMAJIBHO HeoOXoammMoro.
Hanpumep, uncna 12, 5 u 15 6yAyT BEIBEJEHBI TAK:

(11200050156
Yuena 12, 5 u 1500 6yayT BhIBEAEHBI CAEAVIOIHM 0DpasoM:
0120051500

Jlna BeIBOZA BeIlecTBEHHOID WHCJIa B CHHCKe BEIBOAA IIA KayK-
AOro BhIpaeHHA VEaIBIBAKTCA [Ba IapaMeTpac

1) obiee KOJAMYECTBO IMO3HMIIMI, OTBOJAMMBIX I10J] YHUCJIO;
2) KommM4yecTBO MO3HMIHH B ApoOHOH HacTH UYHCIA:

f — BemecTBeHHEEIE (Jloal);
2 — BHKCIOHEeHIIHAJIBHBIN (I)OI}M&T.
varwenr o | P
;EZHJ- {;'?"y}?; :l :i.if}". format (a, b)) i ——
;rjnlf?"{:LG.Be}".format;a}} 3.333e-01
ITpu BLImMOAOEeOHI OYEPENOro omepaTopa prinl {) WO YMOTHAIHIO

BBIEOJ| LpOAOJIHaeTcd B HOBOH crpoke. YrTobnl yvOpaTh nepexol B HO-
BOH CTPOKE, MCHOONL3VETCS HMapaMeTp end:

print (a, end="") # yOpaH nepexol Ha HOBYW CTPOKY
print (b)

5.2.2. lNepeas nporpamma Ha su3bike Python

e Iloasaysick paccMOTPEHHBIMH ONEpaTOPAMH, COCTABHM IIporpam-
MY, BBIYHCJIAIVIO JIUHY OKPY:KHOCTH M ILION[aJb KPVra pajuycom
5,4 cm.

HexonsabiM JaHHBIM B 9T0H 3ajade ABideTcH pajguye: » = 5,4 oM.
PeayanTaTom paboThl OpPOTPAMMLI JOJIKHALI OLITL BEIMYHILI ¢ H S,
o JAJHMHO OEPYXRHOCTH, = — [JolajesE Hpyra, ¢, = U ¥ — BeJlH-
YHHEl BEIIECTBEHHOIO THIIA.

HCXU,&HB[E AaHHBIe B pPe3yJIBETAThI CBA3AHBI COOTHOIIeHHMAMH, H3-
BECTHBRIMH W3 KYypca MATEMATHEH: ¢ = 271r, =2 = nur”, IIporpamma,
peaii3vVIONad BEIYHCIeHHA [0 aTHM dopMyJaM, OvieT HMeTb BHI;
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r = 5.4

£ 2 ® 3.T§ #F
s = 3,14 * ¢ ** 2
print ('e=', c)
print ('s=', s)

Il

dra nporpaMma BepHA M pellaeT IOCTABJIEHHVIO 3aJady. 3anyCcTHB
e€é Ha BBINOJHEHHE, Bbl MOJYYHTE CIAEAVIOUIHHA pesyiabrar (pmuc. 5.3).

Ele Edit Shel Qebug Options Window Help _
Python 3.10.0 (tags/v3.10.0:b994f59, Oct 4 2021, 19:00:18) (M5C v.19%929 64 bit ( #
AMDE4) | on win3d

Type "help", "copyright™, "credita™ or "license ()" for more information.
===== RESTART: C:/Users/user/AppData/Local/Programs/Python/Pythonil0/p 1.py ====
o= 33.912000000000006

g= 91.56240000000001
>

Puc. 5.3. PegyapTar BRITOMHEHWA TEPRON TPOTPANMMEBT

Vayudmium BHEIIHMI BHJ peayibsTaTa, HMCNnoib3osas (hopMaTHBIM
BEIBOJ (pmc. 5.4).

print ("c=", "{:7.4f]}".format (c))
print ("s=", "{:7.4f}".format (s))

Edit Shell Oebug Opfions Window Help
RESTART: C:/Users/user/aApplata/Local /Programs/Python/Python3l0/p 1.py =

c= 33,8120
s= 91,5624

Puc. 5.4. ©opMaTiLiii BLIBOA PCe3VILTATA

Ilocne BBOAA TekcTa MporpaMMbI W €€ 3amycKa [YTO-TO MOMKeT
MOITH HE TAK, ¥ Bhl OKAaKeTech B OJHOH M3 JABYX CHUTYAIL[MIi:

1) 8 okre IDLE mnosaBmnack cTpoka KpacHoOro IBeTa ¢ coobmieHH-
eM 00 oIKMOKe — 3TO CHHTAKCHUYecKAd OmMHOKA: BO3MOMKHO, BbI
IPOINYVCTHII HIH HAITHCATH HE TOT CHMBOJ, HCIIOALIOBAIN MM
nepeMeHHOM, KoTopas ellé He onpejejeHa, W T. [I.;

2) mporpaMMa BBINOJIHHJIACH, HO MOJYVYEeH JAPYroil OTBET -— 3TO
Ioriyeckad oOmMHOKA: BO3MOKHO, BBl OIODHOMMCHE IIPH 3adHdcH
AapHpMeTHISCKNX BRIPAEHHI.

al100.tida.ws
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HcnpaseTe ommOKy ¥ NOBTOPHO 3aIyCTHTE NMPOrpaMMy Ha BBEITOJ-
"Henue. Taxoil upouece HasblBAeTCH OTJAANKOH Iporpammbi. OH Oyier
3aBEPIICH B TOT MOMENT, KOTJIA BLI MOAYHHUTe TpeOyeMLIT pesyanLTar.

M Beé-rakm cocTaBJeHHaAd HAMHM [NpOorpaMMa MMeeT CYIIeCTBEeHHbIH
HEeJOCTATOK: OHA HAXOAWT AJAHHY OKPYAHHOCTH H IJIOMAAL Kpyra AaA
e/IHHCTBEeHHOTr0 3HadyeHuda paauyca (5,4 cm). Ilas Toro utrobnl BhIYMC-
JUTH AJAHY OKPYKHOCTH H IJIOmAaAbk Kpyra AJA APYroro 3HaYeHHA
paguyca, norpedbyercd BHOCHTH M3MeHEHHS HENMOCPEICTBEHHO B TEKCT
nporpaMMbl, 4 HMEHHO HM3MEHATH OIepaTrop npucBamBaHusA. BHece-
HHMEe M3MEeHEeHMil B CYIUIeCTBYIOIIVIO IpOrpaMMy II0 MeHbIIeil Mepe He
Beerjia yaobHO (HampuMep, Korjga mporpamma Oonbliads W OomepaToOpoOB
npuceanBaHuAa mMHoro). Huske Bel NosHaAKOMHTEChH ¢ ONEpPATOPOM, II03-
BOJIAIOIMM BBOJAMTH HMCXOJHBIE JaHHBIE B Npolecce paboTbl mMporpam-
MBI, He npuderas K H3MeHEHHK TeKCTa IPOrpaMMEI.

5.2.3. BBoag AaHHbIX C KNaBuaTypbl

Jlns BBOAA B ONMEPATHBHYVI) MAMATH 3HAYEHHH MEPEMEHHBIX HCIIOIh-
syeTcda omeparop (dbyHRUIMI) BBOgA input (or anriu. input — BBOX):

a = input ()

ITapa c¢koBox roBOpuT 0 TOM, YTO MBI BhI3bIBaeM GyHKIHI. HxX
HaIT0 MHACATH GﬁHEETEHBHQ. dae eCJIH B CcKRODKAaxX HHYEero HeT.

HDH BEINOJIHEHHH 3TOMH KOMaHIBl IporpaMmma odHIaeT OT NOJb-
30BATENA BBOJA TOCJIEIOBATEIHBHOCTH CHMBOJIOB C KJIABHATYPHI; TMOCIE
TOIO KAK 1I0JIL30BATe/b HAMMET Kiasuiny Enfer, HabpaHHaA UM CUM-
BOJLHAA CTPOKA SANHIIETCA B IEePEMEHHVI) ¢ HMEHEM a. JTO 3HA4YHT,
UTO B ITIaMATH BEIISTASTCH 0bJIacTh HEDﬁXDﬂHM\DI‘G paaMepa, C Hell
CBAZBIBAETCH HMA 2 M B 3TOH 0DIACTH COXPAHAITCA BCE DOJVUeHHBIE
CHAMBOMRI,

Ecnin Mb1 ninasupyem paboraTh He CO CTPOKAMH, a ¢ 4HCJIAMH, TO
cpa3y xe NIocJe CYHTEIBAHHA CTPOKH H'EﬂﬁXG,I[HMU BEINIOJIHHTE IIpe-
obpazoBanMe THIOB HNPH NOMOIIH COOTBeTCTBYOIEH (DYHKIIHMH:
int (a) — Aad HeJaslx YHCe;
float (a) — OJA BellleCTEEHHEIX YHCel.

a
=]

CumTeiBaHHE CTPOK M npeoOpasoBaHHE THIIOBE pPpeKOMeHAVeTCA 00h-
eIHHATE:

a = int (input()) — AMA HeAbIX YUCEJ;

a = float (input() ) — Oa8 BelleCTEeHHLIX YHCeJ.

JKkcnepuMmeHTansHo ybeautecb B MCTUHHOCTWM yTBEpPXAEHWA: «DyHK-
Ul int(} wm float () pabotaloT Be3 owwbok, ecnv BBeAEHHaARA
CTPOKa COCTOMUT TONLKO U3 umndp».

O
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MoKHO COBMEIIATH BBIBOJ MOACKASKH M BBOJA AAHHBIX, VKa3bIBafA
TeKCT IOACHKA3KH B CKODKAaX KAE aprvyMeHT (PVHKIHH input:

r = float (input ('BeeauTe paguyc '))

Kamapiil omeparop BBOJA 1input () SAXBATBIBAET TOJABKO OIHY
CTPOKY JAaHABIX, TTPWYEM 3aXBaThIRaeT eé meawikoM, Jlmg Toro wro-
Obl BBECTHM B OJJHOH CTPOKEe [Ba HEeJIbIX YHCIa, pasienéHHBIX Mpo-
pesgom (Hanmpumep, 10 20), vHemoan3yioT QyvEETHI0 split (or amrm.
split — pacmenuTs). MoXHO BOCHOABINOBATHCH IOCHEIOBATEILHOCTEIO
KOMaH[:

a, b = input().split() Beojg ABYX CTPOHOBBEIX BeJIHYHH,

pasjeneéHHbslx npobeaom

[IpeoGpazoBanne K LeJOMY THIOY

a, b = int(a), intib)

i
i
'
i
]
'
'
T
i
i
i

Teneps paccMOTPMM CHTYAILMIO, KOr/A BXOJHLIE JaHHBIE 3a/laHbl B
OQHOH CTPOKe, HO pasAelieHbl OCODBLIMH pasAeTHTeNAMH, OTIHYHBIMH
ot npobena. THOIHYHBIM NPUMEPOM TAKHMX BXOJHBIX JIAaHHBIX ABIAIOT-
cA TmoKasaHHA BpemeHH (10:33).

B rarkux cayuyadax HaH0 Aad solit () YVKASLIBATE KOHKPETHBIH
CHMEOJ PA3JEIUTESS, BISATLIH B OROHHLIE (MIH OJMHAPHBIE) KABLITICH.
B mamem npumepe:

hours, minutes = input().split(':")

AHamorm4yHO OPraHW3VeTCHA CYMTHIBAHWE TPEX u OoJee mepeMeH-
HEIX:

a, b, ¢ = input().split()

s leE‘DﬁpElBDB&HHH E HejgomMy THIY [HepeMeHHBIX 2, b, © MOMHO
HCIOOJB30BATE KOHCTPYVHEIIHIO

a, b, ¢ = int(a), int(b), int(c)

CoKpaTHThL 3aIMCE CYMTHEIBAHHA M Npeo0pa3oBaHHA HECKOJBEHX
CYMTAHHBIX 3HAYEHWUH B 4YHCJI0BOM THI MOKHO C MOMOIITBHD l'l]YHK'H,HH
map (), KOTOpad TpPUMeHdeT K Ka/mJAOMY 2NeMeHTY CTHCKA 3aJafHoe
IIPABHIIO:

a, b, ¢ = map(int, input().split())

31eck ¢ DOMOOIBID (PYHKEIHH map () OPraHusoBaHO IPHMeHeHIe
DYHKIHUKE 1t () K KamIOMY 2JIeMeHTY BEOJHMOIC CIIHCKA.

YcoBepieHCcTBYEM MEPBYVI0 NPOrpaMMy, OPraHWM30BaB B HEH BBOJ
JAHHBIX ¢ IIOMOLIBID OIeparopa input () M BRJIWYHE B HEr'0 CTPORY
C IIPpHridanmmceHEeM I8 BBOOL.
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r = float (input('Beeaure paauyc:'))
c=2 % 3.14 * 1

s = 3.14 * r ** 2

print ("c=", "{:7.4f}".format (c))
print("s=", "{:7.4f}".format(s))

Peaynabprar paGoTel yCOBepIIeHCTBOBAHHONH NPOTPAMMBI HPEACTAB-
JleH Ha pHc. 5.5.

% IOLE Shell3.10.0 - olEN

.FEIa Edit  Shall lz?tlun Dplions  Window _Help

Python ¥.10.0 (tags/v3.10.0:E034F55, Dot 4 2021, 19:00:18) IM3C w.1%9% 64 bit (AMDG4)] on wilnd:
"

Typs help®, "copyright™, "credita™ or "license(]" for more information,
|

i >

i 33>

Ln B Col:D|

Puc. 5.5. PeayabTaT BRIIOJIICHHA YCOBCPIICHCTEOBANLIOH OIPOIpaMMLL

Tenepb Halla IIporpaMmMa MOMeT BBIYHCIAATE QJIHHY OKPYAHOCTH
U II0OmMAlb KPYra ans awdoro sHadveEws r. Mmade rosops, OHa pe-
miaeT He eJHHHYHYK 3ajady, a II'EJIHﬁ KEJiacc 3ajgadv. RDUME TOT'O, B
nmporpaMMe MOHATHO ¥ yA00HO OpPraHM30BaH BBOJ| MCXOJHBIX JaHHBIX
M BBIBOJI IOJIVUAEMBIX pPe3yJBTATOB. JTo obecrneuHBaeT IApy:KecTBeH-
HOCTH TOJIB30BATEJNbCKOro MHTepheiica.

CAMOE MABHOE

Ouneparop Beoga (pyvHEHELMA) ingat () BBOAMT € KIABHATYDPbBL CHM-
BOMRHYIO cTpoRy. Jlna mpeodpaszoBamud CTPOKHM B IEA0C THCIO o8
obpabarbiBaT OyHKUMel int (), AJMH lepeBOla B BELIECTBEHHOEe —
dyvuroueir losk ().

CokpaTHTh 3alMch CYUTHIBAHHMA W Npeobpa3oBaHMA HECKOJBKHX
CYMTAHHBIX 3HAYEHHI B YHCJOBOH THI MOJKHO C NMOMOIILK (DYHKIIHH
map (), KOoTOpas [LPUMEeHAST 3ajaHHOe LPABMJIO K HAMIOMY BBOILMMO-
MY JJIEMEHTY.

Jlns BeIBOJAA AAHHBIX M3 ONEPATHMBHOM ITaMATH HA SKpaH MOHHTO-
pPa HCOOJIL3VETCS ONEepaTop BBIBoAA ((hyHEKIHUA) print (). JIeMeHTEI
CIHMCHEA BBIBOAA pasienAwTcA sanAarsiMu,. I[lo yMOIYAHH OPH BbI-
BOJZle AaHHBIE pasfenAroTcA mpodemaM#; MOCJe BBIBOJA BCeX MaHHBIX
GbVHEONA print () HepeBOJHT KYPCOP B HAYAJO CIeIVIONIed CcTpOKH.
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‘DO]JM&T BRIBOJA — aTdo VEKa3aHHe KOoJHYeCcTBa J3HaAKO-MeCcT
Ha B3SKpaHe, HKOTOpkle JOJIdKHA 33aHHMATE BLBIBOJHMAA BeJIHYHMHA.
{I]OPMHTthﬁ BBIBOJ [AAHHBIX BBINOJHAETCA ¢ TOMOIIBHD ﬂ}}’HKHHH
format ().

BBog MCXOAHBIX AAHHBIX M BBIBOJ PE3VJIBTATOB AOJIKHBI OBITE Op-
rAaHM30BAHBl MOHATHO M yA00HO; aT0 oDecnedyHBaeT APYKECTBEHHOCTH
MOJb30BATEILCKOTO HHTep(herca.

Bonpocskl ¥ 3aaaHns @

1. Yro saBasercd pes3yjbTATOM BBINOJHEHHS cleVIollero oneparopa?
a) prinz (a}
6) printi{' a')
B) print('a=', a)

2. Hanumure mnporpaMmy, BRIBOAAIYI Ha 2JKpaH cJaeavioiee
sabaBHOe H300paKeHHeE:

(\_/)
i
e IO
3. Kakolt Tvo mMmeer mepeneHHaA f, ecnmW TocJe BREITIOTHEHWd OTIe-
paropa print (f) Ha 3KpaH ObLIO BBIBEIEHO CJASIVIOIIEs UHCJI0T
a) 125
6) 125.0

4. Jlag (pparMeHT TpPOTrpaMMBEI:
a=10; b=a + 1; a = b - a; print(a, b)
Kakne umena OyayT BeIBeJeHBI HA 3KpaH KoMObloTepa?

1§

L Jnsa Ramgoro OHepaTopa print VHEAKEHTE COOTBETCTEVHILHME eMy
pesyanTaT padoThI,

a) »mr{lr:u 20, 20) 1) 1020320

0) print{ 20, 20, sep="") 2} :10; 235 38
B) print (1 20, 30, sep=',") 3) 1020430
r) print{] 20, 30, sep=T:") 4y 10 20 30
o) print{l 20, 30, sep=',") 5) 10,20,30

6. Yro Oyaer BBIBEIEHO B pe3ayvJabTaTe paboTel CAEAVIOMER Mpor-
paMMBbl?
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a=1; h=2;: c =3

print("{:3}".format(a))
print("{:2}{:1}{}".format (b, b, b))
print ("{}{}{}{}{}".fermat (e, ¢, ¢, ¢, €))
print (" {:2}{:1}{}".format (b, b; b))

print("{:3}".format (a))

E 7. BHecuTe H3MEeHEHHMA B MNPOrpaMMy H3 NPEeABIAVIIEro 3ajaHud
Tak, 4YToDBl B pe3yJbTaTe €€ BBLINOJHEHHSA BBIBOAWJIHCH CJIEay-
0IHe M300parKeHnA:

a) 1 0) i B) 5
2 2 212 555
3 3 31313 55555
2 2 212 535

1 1 5
8. Yro Oypaer BhIBEJeHO B pesyiabraTe paboThl caeayiollei npor-

pamMMBI?

x = 143.511

print (x)

print("{:8.2f}".format (x))

print{"{:.6E}".format (x))

print("{:10.3e}".format (x))
print("{:12.3e}".format (x))

9. Onpeaenure pe3yabTaT pabdoThl NPOrPaAaMMEBI, €CJIH MEePEeMEHHBIM
z W b OLITW MPHCBOEHHBI 3HadYeHHda 2 W 4 COOTBETCTREHHO.

= int (input())
int (input())
a * a
k= P

a *b

*

gl - o I T
* ||

+
I

2
a + b
print (k)

10. ITenoyHcaeHHBIM TepeMeHHBIM i, j, Kk HVKHO NPHCBOHTH COOT-
percrBeHHO sHagenua 10, 20 m 30. 3ammmure omepartop BBOJA,
GUDTEET‘CTBmeHﬁ BXO,I[HDﬁ CTpOKe.

a) 20 10 30
B) 20 20 10
B) 10 20 20
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11.

12.

13.

14,

15.

Hanigure omubKy B mporpaMme, KOTOpasa MOJKHA BEIBECTH CYM-
MY JABYX BBeJEHHBIX YHCE.

a = input{()
b = input{()
summa = a + b
print (summa)

HPOBEPBTE INIPABHJIBHOCTE CBOETQ DPEIIIEHHHA, BBITIOJMHHE ODOTPAM-
MY Ha HOMIBIOTEDE.

C knaBHaATypsl BBOAATCA ABa ILeJBIX YHCIA B CTPOKY Hepe3 Mpo-
fen. Bribepure dparMeHT NporpaMmbi, B KOTOPOM IepeMeHHBIM
# W b OVAVT OPHCBOEHLI COOTBETCTBYIOIIHME I[EJTOYHCICIILIC 3T14-
YeHHHA.

1) 2, © = map({int{input{)).split{})
2) a2, b = int[inpu:(}}.map{dv; {1)
3) 2 = int {input{))

b = dinti{input{))
4) 2, b = map(splic().inc(ingut(}))
8) 2, o = maplint(input ()).int(inpuc()))
6) =2, o = mapiint, input().sp_it{})
7) 2, © = inti{map{input() .split(}})
8) 2, b = map(int, input(),split{))
9 a; b= mapint: dnpat (Yesplitd))
1) a, b = map({int.input(),sclit())

danummuTe onepatop, of0ecneuMBAOIIHI BBOJ € KJIABHATYPEI
HeoOXOAMMbBIX MCXOJAHBIX JMAHHBIX /IJif BBIYHCJIEHHUA ANCKPHMH-
HAaHTa KBaJApaTHOTO VPaBHeHHA MO0 TPEM eJouHCIeHHBIM 3Hade-
HHUAM ero xoaybpuIiimeHTOR.

Ian ¢parmMeHT HporpaMMBbl:

a = input(}); b = input(); d = input()

a = float(a)

B = Float k)

d = float(d)

c = a + b; print(a, b, ¢, end=""); print(d)

YIIPOCTHTE ero, COKpaTHE 4YHCIO OIepaTopoB.

HamummuTe mnporpaMmy, KOTOpad BBIYHCAAET NJI0MIAAbL H TepH-
MeTp MNPAMOYIroJIbHHUKA M0 JAJHMHAM JABYX €ro CTODOH.

D

al100.tida.ws
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§5.3
NMporpammMmupoBaHmne NUHEeNHbIX aNropuTMoOB

Knawouweante crosa:

* BellecTBeHHBIH THI JaHHBIX . ETPOEUBHﬁ THIO OJaHHBIX
* HeJIOYHCJAeHHBIH THI JaHHBIX ® JOTHYECKHH THN JaHHBIX

IIporpammel, peanMayvioliMe JHHeHHbIe AJrOPUTMBI, CYMTAKTCH
Hanbosee mpocTeiMu. Bcece MMewmiHecAa B HHX ONEPaATOPHI BBITIOJHA-
IOTCA ToCJe0BATeNbHO, OJAMH 3a APYIUM.

Ilporpammupya JHHEIHBIE AJNTOPHUTMBI, paccMoTpHmM Oosee moapod-
HO BellecTBeHHLIe, IeJIOYNCJIeHHBIe, CTPOKOBLIE M JIOMYECKHEe THIILI
JAHHBIX, a TaAKe MO3HAKOMHMCH ¢ rpapMyYecKNMH BO3MOHOCTAMH
aseika Python.

5.3.1. Yucnoesblie TUNbl AaHHbIX

Bnr y:Xe 3HAKOMLI ¢ WHCIOBLIMH THIIAMH JAaHHLIX inl B [loal.
K HMM npuMeHMMBI MHOToOYMC/eHHbIe (PVHKIIMH, Majas 4acTh KOTO-
PBIX OpHBejgeHA B Taba. 5.3.

Tabnuna 5.3
CraHpapTtHbie dyHKUMK a3bika Python
Tun Tun
DyHKUuMA HazHaueHun
H EERESaae aprymeHTa | pe3ynbrata
abs (x) AbconoTHAS BeJIHYUHA int, float| Takoi xe,
(MOAVIE) HYHCIA X KaK y
apryMmeHTa
round (x) DHD}’THEHHE BeIIecTBEeHHOTO [ Lzak int, [loat
M0 384AHHOIO KOJAUYecTBa
3HAKOB [IOCJe 3AILITOH (1o
VMOJIYaAHHUIO 0 HYJIA 3HAKOB,
T, €, 10 bamKafnimero memnoro)
sqrt(x) Keagparauiili kopeas 13 ¥ int, float float
sin(x) Cunye yraax, 3a48HHOTO int, figat floax
B pagHaHax
random () Cayuaitioe yneno ot 0 go 1 - float
randint (a, b) C.u]:n{aiiﬂne Refoe HHexo 1, int int
a=n=hb
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Ilepeeie Tpm u3 npeacTaBIeHHBEIX B Tabis. 5.3 (pYyHEIHH BCTpPOEHEI
B A3blk Python; urobsl mX BeI3BATH, HE HAJO BBINOJHATE HUKAKHX
JIOTTOJTHUTENBHBIX JIeHCTBHIA.

Hanpumep, nporpaMma BBOJAA BeUIECTBEHHON0 4YHMCIA W BhIBOJA
ero BEEDJIL‘DTHI'JI.;T BEJIHMYMHEI MOMKEeT BBITJIAETE TaK:

x = float(input())
print (abs (x))

HYro racaerca thvHEDHHE sgro(x) M sin(x), TO I8 HX BBEI3OBA
MTPeARAPWUTETREHC HAM0 MOAKTIOUYHTE MOJAVIE math, B KoTopoMm cobpa-
Hbl MaTeMaTHYecKHe (DYHKINH; JIBe NOocJAe/lHHUe W3 NPHUBEJIEHHBIX B
Tabi. 5.3 QVHKIHE TPebVIOT TOAKJIIOUMeHWA MOJVIA random,

Ha sa3bike Python HanucaHo Tak MHOrMo camblx pasHbix PyHKUWA, 4TO
BCTpauBaTb Becb 3T0T 00bEM KOOA B caM fA3bIK HeuenecoobpasHo.
MpobBnema poctyna Kk AONONHWUTENBHBIM BO3MOXHOCTAM f3bika, obec-
neYyneaemMbiMm 3TUMKM QYHKUMAMUK, peluaeTcs C NOMOLWbLI0 Moaynen.
Kaxabih moayne copepxut Habop ¢dyHKUWMKA, npeadHasHaqYeHHbIX ansa
peweHns 3aga4 M3 onpenenédHoi obnacTtu. Tak, MOOyNb craph Hy-
KEH ON8 PUCOBEHWA FEOMEeTpUYeckux uryp, mMoayne randor nos-
BONAET reHepupoBaTb «CcnyYamHbie» 4ucna v T. 4. [Ona goctyna K
GyHKUMAM MOAYNS ero Hano MMNopPTUPOBaTL B nporpammy. MNMocne
UMMNopPTa UHTEPNPEeTaTop «3HaeT» O CYLEeCTBOBaHWW AOMNONHUTENbHbIX
(GYHKUMIA 1M NO3BONAET UMW NONL30BATLCA.

IlogrnwoyeEre MOAVIA OCVIIeCTBAAeTCA KOMAHIOH import.
Hanpumep, komanpga

from math import *

MTOAKJAIOUAT K TporpaMMe Rce (YHKIAW (3mMak ~) mMoayaa math,
Tenepp k¥ HHUM MoOHO o0paliaThCA TaK e, KaK K BCTPOEHHBIM
(PpYyHKIIHAM:

Y
z

sgrt (x)
sin(x)

I[.JIH TOrn 4YTOOLI 3ANHCATEL B meperMedHyYHy 4 C.J'I}TT-IH]‘I:II{GE THACIO B
ananasone ot 1 A0 10, MO¥HO HCHOJBL30BATH cleViollHne ollepaTOophbI.

from random import randint | TlogrmTouaem qyvEHEOHD rardint

| MoAyId random

a = randint (1, 10) | Ofpamaemca K (DYHKIHH
randinT Kak K BCTPOeHHOII

al100.tida.ws
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Ilpumep 1
Hecaegvem pabory (pbyHEIHHE round ®H int, OPpEMeHHB HX K He-

KOTOPOMY BelllecTEeHHOMY x. CoOTBeTCTEVIOIIASA IIporpaMmMa OVIeT
HMETE B

print ('Mccnemoeanme dyHKUMM round, int ')
X = float(input (' Beemute x>>'))
print ('Okpyrnenme - ', round(x))
print ('Uenasa yacts - ', int(x))

3anycTute nporpamMmMy HEeCKONbKO paz2 ans kaxaoro x = {10,2; 10,8;
-10.2; —-10,8}. Y710 BBl MOXETe ckKazaTk O TWne pe3ynstarta Kawoon
M3 3ATUX PYHKUWMA?

MonsiTaTeck MNOACHWTL chneaylwwe pesynstarsl paboTbl GYHKUMK
round.

Ao

DYHKUMA C BXOAHBIMM OaHHLIMMU PeaynesraT

round(l.5)

round(2.5)

round {2.65, 1}

By | By | B | B

round(2.75; 1)

OBcyauTe aTOT BONPOC B rpynne.

5.3.2. LlenoYymucneHHbli TUN AaHHbIX

Hag meawsimm umenammn B Aswmike Python semosmsores ciaeny-
II[He onepauuH: ciaosxkeHnne (+); BeluuTanue (-); yMHOMeHHe (*);
[eJIOYNcJeHHOe AelleHHe, HJIH ToJyYeHHe HenoJHoro dacTtHoro (//);
B3ATHE OCTATKa, WJIH MOJYYeHHe OCTATEAa OT JedeHusa (5); AelneHHe
(/); BoaBemenne B cremneds (**).

PesyabTaTel nepBLIX NATH OoNepauMil — menasle umcaa. Peayiakra-
TOM ONepanH AeJIeHHA MOMHeT OBITE BEIIEeCTBEHHOE YHCJIO.

Ipumep 2
PaccvorpumM OpUMep HCOONB30OBAHMA odepalMii // M %, 3alMcas
Ha As3eiKke Python mporpaMmy HaxoKIeHHMA CYMMBI IH(P BBOJHMOTO
¢ KJABMATYPHI HATYPAJBLHOIO TPEX3HAYHOIO 4YHCIA.
Hemonsayem ToT (arkT, 4YTO NOJOMHTEIbHOE TPEX3HAYHOE YHCIIO
- MOHO IPeICTESBNTh B BHAE CISIVIOMEH cyMMbll X =a - 100+ 610 + ¢,
e a, b, ¢ — TmpR HHCTa.
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print ('Haxoxneuue cyumuul umbp TpéxsHadHoro umucna')
x = int(input ('BeemuTe MCXOOHOE YUMCHO>>'))
a=x// 100

b=x %100 // 10

C x % 10

=8+ Db+ cC

print('s= ', s)

Yemy pasHa cymma unudp ymucna 1237 A uucna -1237 CoenapgawoTr nu
BallW pe3ynkTatel ¢ pe3ynstatamu paboTel nporpammel? Kak mMOXHO
0OBACHUTL U KMCNpaBuTeL owwnbky B nporpamme?

O6cypuTe aToT BONPOC B rpynne.

5.3.3. CTpokoBbIA TUN OAHHbIX

SHadYeHHEeM CTPOKOBOH BelIWYHHEBI (THO STr) ABJIAETCA IIPOHS-
BOJILHAS TOCHeNOBATEJEHOCTE CHMBOJIOB, 3aKJIIOUEHHAA B OJAMHAPHEIE
(nBOliHBIE) KaBbldKH. CHMMBOJBHAA CTPOKA pPacCMaTpPHBaeTCA KAk egu-
HbIIl O0BEKT.

CnmBosnom B sisbike Python asnserca mobol M3 cHMMBOJIOB, KOTO-
pHIH MOYKHO MNOJYVYHTE Ha SKpaHe Ha)aTHeM Ha KJaBHaType OAHOM
M3 KJABHMIN MJAM KOMOMHAIIMH KJIABUIN, A TAKMKE HEKOTODBIE ApyrHe
CHMBOJIEI, B TOM YHCJ€e W HEBHJAHMEIE.

B Texcre mnporpaMmbl NIEPEMEHHYIO CTPOKOBOTO THIA MOMHO
3ajlaTh, BAKJIOYHE IeN0OYKY CHMBOJIOB B OJAMHAPHBIE HWJIH ABOHHEIE
KABBIYKH:

d a2

c 'Book'

cgl = "1*"

Il

HoBoe smaueHme MoKeT OBITH 3AaIHCAHO B CTPOKY € IIOMOIIBIO
olepaTopa BBOjJa ¢ KJABHATYPHI:

s = input()

Ecniu 3nHayeHne CHMBOJBHON IePEeMEHHOH CYHTHIBAETCA C KJaBHa-
TYpHI, TO ero ciaeayer Habmpats Oea anocTpodoB.

Mosxua0 DpoBepHTE paBeHCTBO (coBmageHHe) cTpoK (d == ) nam
BBIICHNThL, KaKad M3 JIBYX CTPOK MeHbINE (IpPH 3TOM HCIOJIB3YeTCH I0-
OUepeHOe CpaBHEHHEe KOJ0B Iap CHMMBOJIOB, 00pasymIIHX CJI0BA; MEHb-
muM OyAeT TO CJI0BO, V KOTOPOTO KOJ CHMBOJA OKaMeTcsad MeHbIIe).

B Python ctporm mMomHO cuennsars: 2 + b (K HKOHIY CTPOKH a
MTPUEPeTIAdeTcd, WIH <«TPUTHChIBATCT», cTpoka k). Tlyern

d=¢cl1l + d + cl

Ao

al100.tida.ws
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Torma B mepeMeHHYI) ¢ H3 HallleTo OpHMepa OyIeT 3anHcaHa clie-

IVIOIIad CTPOKA:

*1x51",

B pesyaepTare omepamuM A Y k, TOe X — OEeI0e YHCIO, CTPO-
Ka a IIoBTOpdeTcA k pas. TﬂR, B pPe3VJBTATEe BBIIIOJHeHHNA KOMAHIBL
crint d * 3 OyZer BRIBEIEHA CTPOKA

IS L] ® ]l *l L%

B caeayoomiem (parMenTe nporpaMMbl 3anpaliMBaeTcA MM IM0Jb-
30BaTeNqd W BEIBOAWTCA IIPHBETCTBHE:

print ('Kak Tebsa 3oByT?')

name

input ()

print('lpueer, ', name)

PaccvmoTrpuM Hexoropble (PYHKIHMHM, NPHMEeHHMMBIE K CTPOKOBBIM
penuumnHaM (Tabmx. 5.4).

Tabnuna 5.4
DyHKkuMn 00paboOTKN CTPOKOBBLIX BEJIMYUH
PyHKLWUA HazHa4yeHwe L ol
YHKL aprymMeHTa pes3ynesrara
ord(s) Kon, cooTBeTcTBYOIIHI string integer
CHUMBONY 5 B Koguposre ASCIT
chr (x) CHMBOJI, COOTBETCTBYIOIIHIT integer string
KEoay 1 B Kogupoere ASCII
len(s) Iaunaa cTpoKH S string integer
s[m:n] Hapneuenue U3 CTPOKH S s — string |String
cpesa — MOCJe0BATeILHOCTH m — integer
CHMBOJIOB, HAYHHAA C CHAMBOJIA, | n — integer
HMEIero HoMep m,
0 CUMBOJIA ¢ HOMEPOM 11}
CHMBOJI ¢ HOMEPOM 71 B Cpe3
HE BXOJHUT
IIpumep 3

3anHiieM IporpaMMy, B KOTOPOH AJNA BBEeAEHHOTO ¢ KJABHATYPEI

CHMBOJIA HA SKPAaH BBIBOJWTCA €T0 KOJ. 3aTeM Ha 3KpaH BBIBOAWUTCH
CTPOKA, NpejacTaBafawInad coboii mociefoBATEeNBLHOCTE M3 TPEX CHM-
BOJIOB: CHMBOJIA, NPeAlIecTBYIOIEro MexojHomMmy B kKoauposxe ASCII;
MCXOJAHOTO CHMBOJA; CHMBOJA, CAEAVIONIEro 3a MCXOAHBIM,
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a = input ()

kod = ordi(a)

print (kod)

b = chr{kod - 1) + a + chr(kod + 1)
print (b)

Yrobsl oOpaTHTBCA B MporpaMMe K KOHKPETHOMY CHMBOJY CTPO-
KH, HaJ0 yKasaTbhb MMA CTPOKOBOI MepeMeHHOH M NOopAAKOBBII HOMEp
(MHAeKC) cHMBOJIA B 3T0H cTpore. Tar, sammes s[0] obosHAaYaeT mep-
BBl CHMEBQJ CTPOKH =.

Il.TI.H' BhIAEJMEHHA YaCTH CTPOKH HCIOMNMBIVETCH OIIepaTop H3BJIede-
HHA ¢pe3a =[m:x]; 3Jleck 5 — CTPOKA; m — HAYaAIQ Cpe3a, a k —
OKOHYAHHE; CHMBOJI ¢ HOMepoM k B cpes He pxoguT. Ilo ymomganmm
MepBLI WHAEKC paBeH [, a BTOpoll — IJHMHE CTPOKH.

IIpumep 4

danumeM DporpaMmy, KOTOpas M3 JBYX CTPOK (hOPMHUDYET TPeThIO
CTPOKY M OINpejesifer eé NJIuHY.

a = '"uHpopmauma'

b = 'apToMaTHKa'

c = al[0:5] + b[4:10]
print (c)

n = lenic)

print ('n =', n)

5.3.4. Jlornyeckmin TMN AaHHbIX

Kax m3BecTHO, BeJHMUYMHLI JIOTHYECKOr0 THIIA NPHHHMAIT BCETro
nBa sHaveHHdA; 5 Python sto False w True. 9TH KOHCTAHTHI OOpele-
JeHkl Tak, 4To False <0 True, JloTHYecKHe 3HaAYeHWd TOJVHAOTCA B
pe3ayJeTaTE BBINOJHEHHA DﬂEpElIJ,Hﬁ' CpaBHEHHMA YHCJIOBBIX, CTPOKOBBIX
H JorHdecknx BeIpaskeHmnii. [Tosromy B Python mormdyeckoii mepemen-
HOM MOKHO NPHCBAMBATE PE3YVJILTAT ONEpalny CpaBHEHHHA.

IIpumep 5

Hanmumem nmporpaMMy, onpeleJIAWNIOVH HCTHHHOCTE BBICKA3EI-
BaHEA <Yueao N ABAAETCA UETHBIM» IS IIPOHIBOJIBHOTO IIEJIOTO
qHcaa .

Ilvere ans — JOTHUECHAR HOEpeMeHHAA, 4 N — IeJad IepeMeH-
HAaH. TDT,[[B. B pe3vJikTaTe BHINOJHEHHA OllepaTopa NpHCBaAHBAHHA

ans =N %5 2 = 1

lepeMeHHol ans OvieTrT HPUCBOSHO 3HaueHue Trus LpPH J0HOM 4uéT-
HOM ¥ W False B IPOTHBHOM CJVHAE.

al100.tida.ws
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print ('BuckaskHEaHMe 0 YETHOCTHM udmcna')

N = int (input ('BeemuMTe MCXOOHOE YMCIO>>'))
ans =N % 2 == 10
print ('Ymcno', N, 'aenserca dYé€THeM -', ans)

JlorHyeCcKHM IepeMeHHBIM MOYKHO IPHCBAHBATE 3HAYEHHS JIOTH-
YeCKHX BhIPpasKeHMil, MOCTPOEHHBIX C NMOMOIILI HM3BECTHBIX BaM JIO-
rmdeckux omepauunii M, MJIM, HE, xkoroprie B Python ofosnauaiorcsa
COOTBETCTEEHHO and, or, not.

IIpumep 6

Hanumem nporpaMmy, ONpeieisiioniyVi0 HCTHHHOCTL BBICKA3BLIBA-
Hua «CyliecTByer TPEYroJbHHE ¢ [IJIHHAMH CTOPOH &, b, C» IIH
TMPOWZRBONBEHBIX TIENLIX YHCET @, o, o,

print ('Bricka3mHBaHMe O CYUWEeCTBOBAHMM TpeyrolbHMKA')

a = int (input ('BeeguTe 3HadeHMe a>>"))
b = int (input ('BeenuTe =HaueHue b>>'))
c = int (input('BeemmTe 3HaueHMe C>>'))
ans = (a <b +c) or (b < a +c) or (c < a + b)
print ('CymecTeyeT TpeyrolbHMK CO CTOpOHamu',
A, Yy Ny B Yy Ve 5, = Vo ans)

5.3.5. Npadpmyeckne NPUMMUTUBDI

Yrobel crpouts wunsobpaskeHus u3 rpa@uYecKUXx MOIPUMHTHUBOB
(OTpe3KOB, MPAMOYTOJILHWKOR, OKPYACHOCTCH), HaM TOTpedyeTcA MOJyIL
graph.

ITonoxenne (uryp B rpaduyuecKoM OKHe 3aJaéTCA KOOPAWHATA-
MU — MOPAAKOBBIMHM HOMEepaMH MMHKCeJleil 10 ropus3oHTalIn U [0 Bep-
THKaIH. OTcuér 3madenuil KOOPAMHATEI x IPOHCXOAMT CIAeBa HaIpPaso,
KOODAUHATBL ¥ — CBepxy BHH3. Byibre BHUMATE/bHbI! TAKAA CHCTEMA
KOOPAWHAT OTJHYAEeTCA OT TOH, KOTOPYIO BBl HMCIOJb3VeTe HAa ypOKax
MaTeMaATHKH.

IIpumep 7

C momMompi0 ciaeayiolleld mMporpaMmbl OyZeT MOCTPOEHO TPHBEIEH-
HOe HHMKe rpapmueckoe usobparkeHue.
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from graph import *
windowSize (640, 480)
canvasSize (640, 480)
rectangle (50, 50, 550, 250)
line (100, 200, 150, 10Q)
line (150, 100, 200, 200)
line (200, 200, 100, 200)
circle (300, 150, 350)
rectangle (400, 100, 500, 200)

Bocnpow3segute nporpammy B cpepe IDLE. O6parute BHUMAaHME:
nepesie ABE KOMAaHOb! 330at0T pPasMepb! rpaduueckoro OkHa M «XONCTan»
ans pucosaHws. Wccnenyite komadgbl, C MOMOLLLID KOTOPLIX MO-
CTpoeHbl rpadwuyeckne npuMnuTuesl. BuaoouameHnte nporpammy Tak,
4yToBbLI NONy4YMnoce wWaobpaxeHwe:

Bonee moHO BO3MOMKHOCTH MOAVIA graph OpelcTapieHBl B IIPH-
JOEEHHAT 3.

CAMOE MMABHOE

B sasepike Python mcnonnsyioTca BelllecTBeHHLIN, IeN0YHMCJIEHHEIH,
CTPOKOBBIN, JIOPMYECKHII M Apyrue THNbl gadHbix. Jlns HUX onpesne-
JIeHBEI COOTBETCTBVIOIIHE OIepanHH M (YHKIIHH.

Ha saswsike Python manmcano MHOTO caMbIX pasHBIX (YHKIIHH,
JUIA MCIHOJL30BAHMSA MHOTMX M3 HMX HeoOXoAuMO MNOAKJIYATE Clie-
IIHANTBHBIE MOXYJIH.

B aswike PYthDH peaTH30BAHBI ONEpamHH IeJOYHCcCIeHHOTO aemne-
HHIAA: IJ1d JTeJeHHd HaldeJdo HCIIOJAb3YeTCHA OIlepPaTop d/y OIA B3ATHA
OCTATHKA OT OeJeHHS — OIepartop %.

al100.tida.ws
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CuMBOMIBHAA CTPOKA — 3TO NOCJEA0BATEIBHOCTH CHMBOJIOB, pac-
cMaTpuBaemMas Kak eauHbll obbexTt. JlIMHA CTPOKM — 3TO KOJH4e-
CTEO CHMEBOIOEBR B CTPORE. 3Hamx | Ipm []El.ﬁDTE CO CTPOREARIT O3FHATAET
HX clIellIeHHe B OJHY CTPOKY: B3HAK * — MHOMOEPaTHOE CJIOMeHHe
CTPOK.

JloruyeckMM  IepeMeHHBIM MOMKHO IIPHCBAMBATL 3HAYEHHSH
JOTHYECKUX BBIPAKEHHH, MOCTPOEHHBIX € MOMOIMIBI0 JIOTHYECKHUX OIe-
panuili and, or, not.

Bonpocsbl u 3apaHua

1. OnpegenuTe peayiasTaT padoTsl NpOrpaMmbl. SanMIINTE MaTeMa-
THUSCKVI0 (OopMVyIY O08 BRIYHCISHHA IHAUEHHS 5.

from math import *

a= 12
b =5
c =13
pr=fa +b + gj / 2
5 =P
s *= p - a
s *= p - b
g e = @
s = sgrt(s)
print (s)
e 2. PaspaboraiiTe ¥ O0OTJI&gbTE IPOTPAMMY, BBYHCISIOMIVIY §f A

3aJlaHHOTO X 10 (opMyIe
y=—x*+2,6x2—x+ 1.

Ilpn arom:

a) omepamMi BO3BEJEHMA B CTENeHb MCIOJb30BATH 3AlpPelleHo;

0) B OAHOM ONEpaTope NPHCBAMBAHWA MOKHO HCIIOJIB30BATH HE
bonee opHO apumMmerHuecKoil omepanuM (CJI0MKeHHEe, YMHO-
sKeHHe, BhIYHUTAHHE);

B) B nporpaMme MokeT OBITH MCHOJB30BaHO He OoJiee NATH ole-
pPaTOpPOB NpPHCBAHBAHWUA.

lloderkasrka: upeobpasyiiTe BbIpasKeHHEe K CASIVIOLIEMY BHIY:

y={(x+2,8)x—-1)x+ 1.

e 3. PaagpaGoraitte u oTaaabTe NporpaMmy, BBIYHCAAWIYIO AJHHY
oTpesra AB Ho 3alaHEBIM EoopIHHAaTaM Todek A u B.
Hoderaswa: paccrosEne d mempy touramu A(x,, y,) u Blx,, y,)
BBeIpaskaerca (popmMymnon

d= \((x.!,- _xu)2 +(Uy —ya)z :
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Jna mpoBepKH TPaBHABHOCTH MPOTPAMMBI HMCIIOJB3VIITE TeCT:

BxogHblie paHHble

BoixoaHble paHHbIe

xa=2
ya=1
xb=10
yvb="7

|AB1=10.0

4. U3BecTHRI IIWHBI CTOPOH TPeVIOIBHWUKA a, £, ¢. PazpaboraiiTe

" OTJagbTe IIPOrpaMMmy,

BETHCIANIOVID IIIO0IIIagksE 2TOTO Tpe-

yroibHNKa. [lA npoBepKHM NpaBMJIBLHOCTH IIPOrpaMMbl HMCHOJIb-

3yHTE TecT:

BxogHble gaHHble

BoixoaHble paHHbie

= Ll

a=
b=
o=

Lr

s=6.0

9. HapecTnnl koopaunarnl Bepmuan A, B, ¢ Ttpeyronnumka. Paspa-
foTaiiTe M OTJAAbLTEe NPOrPaAaMMY, BEIMMCAAKINYI IUIONIAAL 3TOTO

TPeYyTroOJbHUKA.
HOHLEYﬁTE TeCT.

BxogHble paHHbIe

BbixogHblie gaHHbIE

M
v )
o

b ¥
g5
U = N

3
0

nn
=

[

5=16.0

Ilna mnpoBepKM MNpPaBHJIBHOCTH MPOTPAMMBI  HC-

6. Ecim cymma Hajora mcYHcIAAeTcA B pPyOaAX W KoNeHKax,
TO HajJgoroepasa cay:xba oxpyrager eé jgo OaM:kaiimmero pyoas
(mo 50 womeexk — c¢ HegocTtaTKoMm, cBbile 50 Komeer (BRIHOYAA
50) — ¢ mabniTkOM). Hanmmmure mporpammy AJad BBOJA TOYHOM
CYMMBI HAJIOTA M BBIBOJA CYMMBI, KOTOPYIO CJAE€AYVET VIIJIATHTh.

7. B mogyvie rarndom ecTh YVHEIDHA randintia, o

TEHEPHUDY-

KInad cayuaiHoe Iedoe YHCIC H3 oTpeaka [z; b]. CooTeeTcTRY-

0IaAs TporpaMMa HMMeeT BHI:

al100.tida.ws
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print ('®yHkuma randint')
from random import randint
a = int (input ('Beemure a >>'))

b = int (input ('Beemure b>>'))
print ('caoyyamHoe Uenoe 4YMCIO M3 OTpe3Ka
1Yo @ M Y By A=Y, crandint{a; b))

Kakme mamMeHeHMsa cleayeT BHECTH B IIporpaMmy, 4Tobbl Io-
JAVYATH CAVYAPHOE [eIoe YHCeI0o M3 noayvuHTepsama (23 k]?
Kak MOMHO nDOJyuYMTE clydaiiHoe [ejioe YHUCIA0 W3 HHTepBaJa
(a; b)?

8. Ogpa KoOMNDAaHHA BBINYCTHJIA JIOTepelHBIe OHJIETHI TPEX paspda-
JIOB: JAJIA MOJIOAEHRH, JAJHA B3pOCAbIX W Aad neHcumoHepos. Home-
pa OHIeTOB KayKJA0ro paspaja JekaTrT B mIpeaeaax:

ana mojgomexu — or 1 go 100;
ana ea3pocaslx — ot 101 gmo 200;
ana neHcuoHepor — ot 201 go 250.

Hannmmure mporpammy aaa Beifopa JoTepeiiHoro 0miiera KayKiao-
ro TANa ciaydaHslM obpasom.

e 9. Hanumure Ha assike Python mporpammy, Koropas aaa mpoms-
BOJIBHOT'O HATYPAJBHOI'O JIBY3HAYHOIO 4YMCJIa ONpelesiser:
a) cymMmy M InpousBefieHue ero uudp;
6) umecno, obpaszoBaHHOE MEepPeCcTAHOBKOH mH(pp MCXOAHOTO YHCIA.

10. BanumuTe Ha A3sike Python mporpammy, peanusyoOmyio aaro-
puTM paboThl KaccMpa, BBIJIAKINEr0 NOKyHaTenw caaudy (s) Ha-
MMEeHBIITHM BO3MOXHBIM KoJaudecTBoM 0OankaHoT mo 200 (k500),
200 (kz200), 100 (k100) u 50 (k50) pybaeit. Ilpeaycmorpute
BBEIBOJI COOOIIEHHWA O TOM, UTO YACTH CAAYH, KOTOPYI0 HEBO3MOK-
HO BBIJAATHE Kymwopam#u, Oyjaer BeiaHa MoHeramu. Jlns npoBepkw
NPABHJIBHOCTH TPOTrPaMMBI HCIIOJB3VITE TECT:

BExopnHble paHHblE BmixoaHble paHHbIE
845 CnenoveT CHATH:
BadkdHoT no 500 py6. - 1 wr.
GankHoT no 200 py6. - 1 wT.
BaHkHoT no 100 py6., - 1 wr.
GaHkHoT no 50 py®. - 0 wr.
MoHeTamMM - 45 pyG.
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11. HUper «-a cexyHia cyTok. PaspaboraiiTe B oTIaaabTe IDpoTrpaMMy,
EOTOPDRAaAA IIO BBEﬂéHHDﬁ k- CeRVHIe CVYTOH olpeleljldeT, CHEOJIB-

12.

13.

14.

15.

EO OEJbEIX YacoB h = Delnlx MBEHYT M OROIIIIN ¢ Haqdana

« g0A-S

cyTok. Hampumep, ecam k = 13 257 =32 - 3600 + 40
To h = 2 mm = 40. BeiseauTe HA KpaH (pasy:
It is ... hours minutes

BrecTo MHOTIOTOYMI [IporpaMnsia JoJddHa BBIBCOIHTE sHAUYeHHA 1
H m, OTAEIAA HX OT CJI0B POBHO ogauM mnpobemom. s mpoeep-
KH NpaENJBHOCTH HOpOorpaMMkbl HCHDJ’IbE}’f‘ITE TeCT:

BxogHble paHHbIe

BoixoaHbie paHHbIe

13257

It is 3 hours 40 minutes

PaspaboraiiTe ¥ oTJajbTe NpOorpaMMmMy, KOTOpas BBIYHCJIAET CYM-
My KomoB GVKB B cioBe BAWT.

PaaspaBoraiite m oTiaagbTe NPOrpaMmy,

KoTOpas (QoOpMHDVET U

EEBEIBOIHNT Ha 2KPaH CTPOKY CHMEBOJIOB, KOIBlI KOTOPEIX PABHE] 66,

89, 71, 73. 78,

Hanuimmure W oTaajbsTe NporpaMMy, KOTOpas 3anpaliiuBaeT TpH
CTPOKOBBIE BeJIHMUYHHBI — B3AaHMOCBA3AHHEBIE IpHJaraTeJbHOE, CY-
IeCTBUTEJBHOE W IJIATOJI, a4 3aTeM BBIBOJMT BCe BapHaHTHI (pas
¢ WCHMONL30OBAHWEM BBeJEHHBLIX cJ0B. 1A IpoBepKH IpPaBHJIbLHO-
CTH NPOrpaMMBI MCIOJB3VIITE TeCT:

BxogHblie paHHble

BoixoaHblie paHHble

3EJIEHHE
JINCTBA
PACIYCKAKTCH

SENEHHE JIMCThA PACHYCKAKTCH
3EJJEHHE PACHOYCKAKTCA JMCTHA
JIMCTbA RENEHHE PACHYCKAHTCS
JIMCTbA PACHYCKAKTCHA SEJNEHHE
PACNYCKAKTCSH SEJNEHHE JIMCThA
PACNYCKAITCH JMCTEA S3EJNEHHE

ITonpobyiiTe AokasarTs, 4TO APYIHX BapHaHTOB ()pa3 € HCHOJIbL-
30BAHMEM TpPEexX AaHHBIX ciaoB He cymiectsyer. Obcyaure 3TOT BO-

mpoc B Tpymme.

PaapaboraiiTe ®

OTIAABTE TMPOTPAMMY,

KoTopaa #Ha

CJIOBA

HHPOPMATHRA nonyuaer caopa POPMA, PHUPMA, MAK u

NOJICYHTREIBAET 00IIee KOJHYECTBO CHMBOJIOB B 3THX CJIOBAX.

al100.tida.ws
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16. Ects apudmerHdgecknil (oKyc, MMO3BONAWIIMH yragaTbk JAaTy
poxaennsa maoboro u3 okpy:xkawmmux Bac gogeit. Jlna asrToro
HYKHO, 9TOOBI 9TOT YeJOBEK BBIMOJHHJ NpPEeABAPDHTEIbLHBLIE BBI-
YHCJAEHUA 10 CJAEAVIOUEeMY AaJTropUTMY: VMHOMKHJ YHCIO, COOT-
BETCTBYIOIIIEE €TI0 AHIO POKAeHudA, Ha 2, mpubaBHUa K pes3yabTa-
TY 9, NOJVYeHHBLIH pe3ayvabTaT YMHOXHJA Ha 50 u npubdaBun kK
TOMY, YTO NOJYVYHJIOCH, HOMEP MecdAlla, B KOTOPBIH OH POJHJICH.
PeayansTar BBIMHCAEHHWH OH MHoJeH coodmuTs Bam. lasa Toro
yTOOBI Y3HATH JAATY pPOMIAEHHMA, MOCTATOYHO BBIYECTh M3 pPe3yJib-
rara BeIMHcaeHHH uncao 250. Ilocnegane aee nmudpsl moJyydeH-
HOTO YMcaa OVAVT COOTEETCTBOBATE MECcHIlY, NepBble aBe (nepsas
oJlHA) — YHCAY MecAla yrageiBaeMoil aarsl poxaeHuda. Ilompo-
OyiiTe COCTABMTH NPOrpaMMy-AHAJIOr ¢ KOMIBIOTEPOM, B KOTOPO#H
KOMIIBIOTEp OyAeT s3anmpalliMBaTh V MOJAB3OBATeNA HMA, coobmiaTh
eMy AJroOpuTM MpejBaAPHUTEe/NbHBIX BBIUYMCJIAEHWUN # 3anpaliivBaTh
HX pPes3yJBTAT, IMOCJe Hero syrajgaer» H COODIIHT NOJL3OBATEIIO
JIeHb M MECHI] ero pojaeHus:d.

17. JaHbl sHAYeHHA UeJ0UYHCIeHHBIX [IepeMeHHBIX: a = 10, b = 20,
Hemy OVIZET paBHO dHAUEHHE JOTHUYECKOH MepEMeHHOH rer IIOCIe
BBINOJIHEHUA ONEepaluu NpUCBAMBAHUAT

a) rez = fa == 10) o (b = 109
B) rez = (a » 5) and (b > 5) and (a < 20) and (b < 20}
B) rez = (notfa < 15)) or (b > 20)

m 18. Cocrasgbre HporpaMMy, BBOJHILIYVIO 'rue, e€ciM BbICHASLIBAHHE
ARBNACTCH HCTHHILIM, W Falss B TPOTHBIOM cay4dac:
a) cyMma IHdp TpEX3HAUHOTC UHCAA x ABIAeTcA YETHBIM YHC-
JOM;
D) TpeVrolLHWE CO CTOpOHaAMW =z, 0, C ABRIAETCA pPasHOCTOPOH-
HHM.

§5.4
NMporpammMmupoBaHne pas3BeTBAAIOLNXCSH
anropuTMOB

Knrwuwesnie crosa:

* YCJOBHBIH OIEPaTop
* HeNOJHBIN YCJIOBHLIH omnepatop
* KACKAJHOE BeTBJEeHHe
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5.4.1. YcnoBHbiA onepartop

IIpn sanmcu Ha #Assike Python passeTBaflomIMXCH aJropMTMOB
HCIIOJBL3VIOT VCJIOBHEIH omepatop. Ero obmmuii BHA:

if <ycnosme>:

<rpynmna oneparTcpoe 1>
else:

<rpynna onepaTopoe 2>

Crnopa if u else mauMIaloTCA Ta OAIIOM VPOBIE, & BCC KOMAIILI
BHYTPeHHMX OJOKOB CABMHYTHEI OTHOCHTE/BHO 3TOI0 VPOBHH BIPAaBO
Ha OAHO W To Ke paccroaHne. Hagano m kKoHerm O10Ka, KOTOPHIH
BBINOJHAETCA NMPH MCTHHHOCTH (J0MHOCTH) YCIOBHA, ONpeneiseTcHd
MMEeHHO 3THMH CABHTAMH.

Oopamume srumarnue! B sasvike Python cngBurm omepaTtopoe ot-
HOCHTEJBbHO JIEBOH IpaHHIB]l (OTCTYIIBI) BAHMAKT Ha pabdoTy mporpam-
Mel. [lna caBMra MoOKHO HMCHOJMB30BATE npobenbl (00BIYHO He MeHBIIE
ABYX) HMJIH CHMBOJBI TAOyJAANLNH (BCTABAAIOTCA NMPH HAMKATHH Ha KJa-
suiny Tab).

JlnA sanWcH HENMOJHBIX BETBJAEHHH HCIOJbB3YVeTCH HenoaHas (hopma
VCJIOBHOIO ollepaTopa:

if <vyvcnoBme>:
<onepaTops>

B kauectre }?C.TIOBHﬁ HCIMIONB3YVIOTCA JIO'HYeCcKHe BhIpa:eHHA:

* NpocThie — 3AaNMCAHHBIE ¢ [TOMOILILHDY unepaunﬁ OTHOILIIeHHUA
(<, =, ==, <=, !'= (me paBuo), == (paBio));
* COCTABOLIC — 3ANHCANNLIC ¢ TOMOIILI0 JOTHYCCKHUX onepalini

{(and, or, not).

B aswmixke Python paspemenn ABoiiHble HepaBeHCTBa, HaIpHMep
A< B <.

IIpumep 1

Hamumew nporpaMmy, oTpeAeIsSIONIVIO, ABISCTCA JH  BBCAGIIIOC
LeJI0e YMCI0 X YETHBLIM.

print ('Onpeneneame 4YE€THOCTM uMcna')

X = int (input ('BeeauTe x: '))
if x %5 2 == 0:

print (%, ' - uérHoe umMcno')
else:

print{x, ' - HeuéTHCe uYyMcCno')

al100.tida.ws
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e IIpumep 2
Sammmem Ha Assike Python paccemorpenssiii B8 m. 3.5.1 (npumep 4)
ANTOPUTM OlpelleleHUA NPUHALIEKHOCTH TOUKH X OTpes3ry [a, b].
print ('Onpenenexme nNpuMHaINeXHOCTHM TOYKM OTpesky')

a = int (input('BeemouTe a: '))
b = int (input ('BBemnTte b: '))
¥ = int (input ('BeeouTe x: '))

if x »>= a and x <= b:

print ('Toyka nNpMHaONeXUT OTpe=3kKy')
else:

print ('Toyka He npMHaALNEXUT OTpes3Ky')

IIpumep 3
Bocnionbayemca HeNmoJHBIM VCJIOBHBIM OIIEPATOPOM JJIA 3alMCcH Ha
aseike Python paccmorpersoro B m. 3.5.2 (nmpumep 5) anropmrma
IpHCEAHBAHHA IlepeMeHHOH v sHaveHHA HauboJbIIeld M3 TpeéxX BeJIH-
9HH 4, - H .
gﬁ print ('Haxoxneume Hambonblier M3 TPEX BEJIMYMH')
a int (input ('BeeouTe a: '))
b = int (input ('BeegnTe b: '))
c int (input ('BeeguTte c: '))
}" = d
if b > y:
y =b
if ¢ 35 v;:
y = C
print('y="', y)

HononHute ary nporpammy Tak, 4T00bl €€ BbINONHEHWE NPWUBOAWMND
K MPUCBAVBEHUIO NEPEMEHHON v 3HA4YeHWs HanDOonblern K13 YeThipex
BENWYKMH a, b, < 1 .

0K

IIpumep 4
e YparHeHue BUAA ax® + bx + ¢ =0, roe x — nepeMeHHas, a4, b u ¢ —
HEKOTOpbIe 4YHeJa, NpuueM a # (0, HaswiBaeTcAd KBaJpPaTHBIM Ypag-
HeHHeM. AJropuT™ pelleHMA KBaJpPATHOTO VpPaBHEHHMS BaM XOpOIIO
u3BecTeH. HanmumeM coOTBeTCTBYIOIIVIO TporpaMMmy Ha #Asblke Python.

from math import *

print ('Pewmexnne xBagpaTHOTO ypaBHeHMA')
print ('Beeaure kozdbdmuumeHTs a, b, c>>')
a float(input('a='))

b = float(input('b="))

¢ = float (1nput('c="))
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d=b *b -4 *a *.c

ifd < 0:
print ('KopsHeit Her')
if d == 0:
X =-b / (2 * a)
print ('Kopedt ypaBHeHus x=', "{:6.4f}". format (x))
if d > 0:
x1 = (-b + sgrt(d)) / (2 * a)
%2 = (-b = sqrt(d)) / (2 * a)
print ('Kopum ypaBHeHMA:')
print ('x1=', "{:6.4f}".format (x1))
print('x2="', "{:6.4f}".format (x2))

5.4.2. MHoroo6Gpa3ue cnocoGOB 3anucu BeTBNEHWUNA

BuyTpm yciaoBHOrO omepaTopa MOTYT HaXOAHThCA JJ0OBIEe ome-
paTopel, B TOM 4YHCJIe M Jpyrde ycJjoBHBIe omnepartopel. Hampumep,
BO3MOJKHA CJHEeAVIOIMAaA KOHCTPYKIIHA:

if <ycnosme 1>:

<rpynna omneparTopos 1>
else:
if <ycnoBue 2>:

<rpyrnna onepaTopoB 2>
else:

<rpynmna onepaTopoB 3>

Ecnu mocnme else cpasy cielveT ellé OAWH oepaTop if, MomHO
HCOOJOEBRFOBATE TAK HASBIBASMOES EKACEATHOE BeTBISHHE ¢ HJAHYEBBIMI
cmoramMi elif (cogpamenwe or else-if). Ecrmw owepeanoe veIoBRHe
JIOHO, TO BBINOJHAETCA NPOBEpPKA CAeAVIOIIero yCcjioBHA, M T. I.

IIpumep 5
Bocnoneayemcsa KackajJHBIM BeTBJICHHMEM /UIS 3allMCH HA S3LIKe e
Python emé omHOro BapmaHTa pelIeHHWA KBAAPATHOTO YPABHEHHHA.

from math import *
print ('PeweHme KBAIPATHOTO ypabBHeHuA')
print ('Beemure kos3dduumMeHTH a, b, c>>')
a = float(input('a="}))
b = float(input('b="})
o float{input('c="))
d=b*b -4 % a*.c
if 4 < 0:
print ('KopuHe# HeT')
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a@lif d == (:

x=-b/ (2 * a)

print ('KopeHes ypasHeHusa x=',"{:6.4f}". format (x}))
else:

x1 = (-b + sqrt(d)) / (2 *a)

%2 = (-b - sqrt(d)) / (2 * a)

print ('Kopuu ypaeBHeHMA:')

print{'xl=", "{:6.4f}".format (x1))

print ('x2="', "{:6.4f}".format (x2))

Mcnonb3yidte BNOXEHHbIe BETBNEHWA AR 3annucK  NporpamMmel,
ONPefensiowen NPUHAgNeXHOCTE TOYKN x oTpe3ky [a, bl

CAMOE IIABHOE

IIpn sanmcn Ha aAsmke Python pasBeTBasOIMMXcA aJrOPHTMOER
HCIOJB3VIOT VCJIOBHBIN ONepaTop, HO3BOJAIINMII BeIOpATE OJMH M3
ABYVX BapHaHTOB ,I(EﬁCTBHﬁ B 3AaBHCHMOCTH OT BBINOJHEHHA HEKOTO-
poro VcJOBHA:

if <ycrnoeme>:

<rpyhnna oneparopos 1>

else:
<I'pynna onepaTopos 2>

Jlna sanuey HeNnoJIHbIX BeTBJEeHWUH HCHOJb3yercHa HenosHas (opma
VCIOBHOTO oneparopa:
if <ycrnoeBme>:
<onepaTops>
B ofenx wuacTAX YCIOBHOTO OTNEpaTopa MOKHO HCIOJIbB30BATh
Jo0ble onepaTopbl, B TOM YHCJae W Jpyrue (BJIOKeHHBIE) yCJIOBHBEIE
OIepaTopkl.

@ Bonpocsb! U 3aaaHus

1. Kak #Ha saseike Python 3sanucekiBaercs NDoOJHOE H  HENOJHOE
BeTBJIeHHe?
2. flBnAerca /M YCJAOBHBIM OIEPATOPOM CJAEAVIOIIAA IOCIEeH0Ba-
TeJBHOCTE CHMBOJOB?
a) if x < yv: x = 0 else input (¥}
0) if = »>= v: = = 0; v = [
else: print (z)
B) if x < y< z: a=a+1
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3. 3anummuTe caeayOUIHil (DparMeHT TPOTPAMMEBI ¢ HCIOJB30OBAHHEM
OJIHOTO YCJIOBHOI'O OHEepaTopa:

if a >b: e=1

if a > b: d = 2
if a8 <= br c = 3
if a <=b: d = 4
4. ,IIBE TOYKHW Ha IIJIOCKOCTH 2aJaHbl CEOMMH HOOPpIHHATAMHM. PHE‘ e

paboraiiTe, OTJAaABTE W TPOTECTHPYHTE NIpOrpaMMmy, ONpeaens-
IOV, KOTOpas M3 TOYeK HaxXoauTcsa OIMiKe K Hadalay Koop-
auHAaT. JlmAa mpoBepKH NPaBHJABHOCTH NPOTPAMMEI HCIOJIbB3YHATE
TecT:

BxogHble paHHble BbixoaHble paHHble
KoopomHaTe l1-# Toukm>>1 2 l-a Touka OGnuxe
KoopoMHaTe 2-# ToukmM>>3 4
KoopomHarTe 1-# Toukm>>1 2 Touyky paBHOyOanNeHH
KoopauHaTe 2Z2-#1 Touku>>2 1
KoopaomHaTe 1-# Touykm>>2 4 2-A ToOuyka Onuxe
KoopoMHaTH 2-1 TOYKKU>>2 2

5. PazpaboraiiTe, oTaajesTe M NpPOTECTHPYITE IIporpaMmy, KoTopas
IPOHIBOIHT O0MEH JIHAYUEHHI YHCIOBBIX IepedMedHBIX X M Y,
ecn x Oonpme v. Jnd OpoBepKH IIPABHJIBHOCTH IIPOTPAMMEI
HCIOJAB3VHTE TEecT:

BXGII,HHE AadHHbIE BH!DAHHE AdHHbI2
x=»>=h ®=5
y>>6 Y=
=6 ®=5
y>>5 y=6

6. Hanumure nporpaMmy Aaa pemeHnsa 3agaun MNe 11 x § 3.5
(onpenenenne AHA HemenH).

7. Urobsl pasBredbcA Ha aTTpPaknuoHe ¢AMEPHKAHCKHE TODKH#,
HYKHO HMeTh pocT He HH3e 140 cvm m He Beime 195 cm. Pas-
paboraliTe m oTJaajbTe MIpPOrpaMMy, HOTOpaa 3anpallUBaeT ¥
NOCeTHUTeNsE ero PoCcT W JejaeT BBIBOJ O TOM, MOMHO JH ero
OpONYyCTHUTE HA 3TOT ATTPAKIHOH.
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8. HanmmmuTe nporpammy, NpeAyCMaTpPHBAKOIIVIO BBOJ OJAHOTO H3
yucen 1, 2 nmaun 3 » nmocTpoeHMe Ha 3KpaHe OJHOM M3 TPEX reo-

MEeTpHYecKHX (PUryp: TpeyroJbHHEKA,

ecan BBeAeHo uHcao 1;

KBajpaTa, eCclIH BBeleHO YHCJIO 2: OKPYHEHOCTH, eC/JIH BBeleHO

qHCI0 3.

9. Jano HATYPAIBHOE TPEXIHAUHOE YHCI0 .

PazpaboTaiiTe,

oT-

JaZbTe M IPOTECTHPVHTE NporpaMMmy, ONpeaeadionIyio:
a) ABafeTcA JIHM JAHHOEe YHCI0 <«[epeBépTeilieM», T.e. YHCIOM,

JeCATHYHAA 34a0HCE HKOTOPOro 4YHTaAeTcdA OJHHAKOBO
Hanpaeo H CIIpaea HaJIeBO;

BxogHble pgaHHbie

BbixoaHble AaHHbIE

0) ecTs M cpead mH(P AAHHOTO YHCJAA OJAMHAKOBEIE.

122 HeT
121 [lepepEpTHIL
222 MNepesEp Tl

BxogHble paHHbie

BbixogHblie AaHHbIe

123 HeT
121 Ia
222 IE]

CJIeBa

IIporecTrpyiiTe mporpaMMy Ha NPHBEJEHHBIX BXOJHBIX AAHHBIX.

10. asel Tpm HaTypanbHBIX uHcnaa. PaspaboraiiTe, oraagbTe M mpo-
TECTHPYHTE NpPOrpaMMy, ONpeAeslINyi0, CYIIeCTBYET JIM Tpe-
VTOJBHAK € TAKAMH JJIMHAMH CcTOpoH. Ecam Takod Tpeyrojab-
HHUK CYUIIeCTBYeT, TO ONpejeJndTe ero THn (paBHOCTOPOHHMI,
paBHOOEApPEeHHBIH, pasHocTOpoHHWI). [lna mpoBepKH TpaBHIBHO-
CTH NpOrpaMMbl HCHOJE3VHTE TeCT:

=)

BxoaHblie pgaHHble BoixogHble gaHHble
a2 box>»1 2 1 He cymecTeveT
abcx>»z 22 PaBHOCTORPOHHMA
a b e>>20 20 30 PapHoGenpeHHLIA
.a Loc>>3 4 5 PazHOCTOpPOHHWMA d
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11.

12.

HmeroTcss maHHBEIE O KOJHYECTBE IIOJHBIX JIeT TPEX IIPH3EpPOB
cnaprakuajbl. Paspaboraiite u oTJajbTe NPOrpaMMy, OIpeiessi-
IOIIVI0 W BBEIBOAAIIVIO BO3PAcT CAMOTO MJAAIIEr0 TMPH3Epa.

Ilana mporpamma Ha aseike Python:

s = int (input())

t = int(input())

if (s >= 10) oxr (t > 10):
print('HOa')

else:

print ('Het')

Belto mpoBegero 9 3anycKoB mOporpaMmbl, IIPH  KOTOPBIX
B KadyecTBe 3HAUYeHHH IepeMeHHBIX = M t BBOIHJIHCE CJAeIVIOIIHe
maper umecen: (1, 2); (11, 2); (1, 12); (11, 12); (-11, —-12);
(-11, 12); (=12, 11); (10, 10); (10, B).

He zanyckas nporpaMMy Ha BBIIIOJIHEHHe, BBIACHHTE, CKOJBKO
DBLIIO BAOYVCKOB, LPH KOTOPBEIX LIporpaMma BeiBema "1a". Hus
amanila aIropuT™Ma W WCXOJHBIX JIAHALIX WadepTuTe B paboveii
TETPANLN W S3ANOJHUTE CAeAVIOMIVI0 Tabauiry:

i)

Ne =] E e &= 10 | £ >= 10 |{s =10} e {t >10) | Buson
A RN 0 0 0 Her
9 10 | 5 1 0 1 la
13. llan ycioBHEII onepatop:

14.

if a < 5:
c =1
elif a > 5:
e = 2
else:
e =3

Kaxoe sHadeHne MMeeT NEepEMEHHAH 3, eCJIM B Pe3VJIbTATE Bbl-
MOJHEHHWS VCJIOBHOTO OTepaTopa TepeMeHHoH ¢ TPHCRAWRaeTed
sHaueHue 37

Hanumure nporpaMmy, B KOTOPOH MOJB30BATEN NpeAJaraercs
momoANTE Jlo 100 mexoTopoe memoe wHMeno z (@ — cayuadnoe
yireno, Medbuiee 100). OTeer noab3oparTesd NPOBEPAETCH H HOM-
MEeHTHPYeTCH.

Vv

al100.tida.ws
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15. C momomie0 mporpaMMbel CpaBHHTE TPOHKH CJIOB H cjeJaiTe BHI-

BOJAbLlI 0 TOM, KAaK OPOHCXOIHT CcpaBHeHHe: EAWAL — Eawai —
kawal, kaddepMaTMxa  — MHQOPMATHKA — HHQOPMaSTHKA,
50 xr — 50 kg — 200 kr, abnoxc — #O6m0KKM — AOJIOHA.

e 16. Hanmmmmure nporpaMmy, KoTopasa MoAeaHpyerT paboTy HCIOJIHHA-
Tead ABTOMAT, KOTOPBIH ITOJIVYAET HAa BXOJ TPEX3HAYHOE HATY-
panbHOEe YHCIA0 H CTPOMT HOBOE UHCJIO0 CAeAVIOIIHM obpasoMm:
1) BeIUMCAAET CYMMEI IepBOH H BTOPOH, 3aTeM BTOPOH H TpeTheH
nudp;

2) BEIBOAMT NOJYYEHHBIE CYMMBLI B NOpAAKe HeyObIBaHHA.
Hanpumep, ana umcaa 125 6yayr nmoaydensl cymmbei: 1 + 2 = 3,
2+ 5= "T. PeayasraT: 37.

17. ITone maxmaTHOH JOCKH OIpejleJdseTcd Mapoil HATYpaJdbHBIX 4YH-
cesl, KajkJgoe W3 KOTOPEIX He mnpeBocxogauT 8. Hanummmre mnpo-
rpaMmMy, KOTOpas [0 BBeAEHHBIM KOOpPJAMHATAM ABVX MOJeil
(<, 1) m (m, n} ompemgexseT, HMEIOT JIH HTH IOIA OJUO IBeT.
Jlna OopopepEM HOPaBUIIbHOCTH NPOrpaMMbl HCIOJAB3VHTE TEcT:

BxogHble paHHbIe BbixogHble AaHHbIe

.KDOPHHHaTH l-ro nona>>2 2 [lona ocmoHoro ueeTa

KocpouHaTe 2-ro nona>>3 3

KoopaouuaTe l-To nona>>2 3 [lonAa pasHoI'o LUBeTA

| KoopauHaTh 2-r0 nona>>3 3

Koopouuate l-ro nona>>2 7 MMona opHoro UBETA

Koopamusare 2-ro nona>>5 4
NMporpammupoBaHne UUKINYECKUX
anropuTmMmos

Knarwuweswnie crosa:

* OHepaTop IMHKJA
while (mura-IIOKA)
for (uukna-JIH)

* BAOMEHHLIE I[HHKJILI
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OmepaTop IHEJIA — KOMaHZA, PeATHIVIOIAA AITOPHTMHYECKYIO
KOHCTPYKIOHIO <«IIOBTOPeHHe» HA A3bIKe IporpaMMHpoBaHHA. B A3LI-
Ke mnporpamMupoBanua Python cymiecTByer HeCcKOJNBKO 0OmepaTopos
IIMKJIA.,

5.5.1. MporpamMmupoBaHue UMKIOB C 3aAaHHbIM
ycnoBuemM npoponxeHua pabdoTtbl

IIuka ¢ 3aaHABIM YCJIOBHEM npojo/keHHa padorhl (mHEI-IIOKA)
nporpaMmmupyercss B Hsbike Python ¢ nomomesw oneparopa while.
O6muit BHJ oIlepaTopa:

while <ycnosue>:
<Teno umMKiIa>

3necsh:

<yoIOBMe> — JIOPHYeCHOe BhIpAMeHHe, [OHAa OHO MCTHHHO,
BBITIOUIHACTCA TeId ITHIIIA,

<Telo UMAKIa> — OIHH HWJIH HeCKOJIBKO OIepaTopoR, OIHCHIBA-

HIITHY DTOCITeJ0BATEIBRHOCTE ,[I;EfI(!TBI-Iﬁ, BEITIOLZTHAEMEBIX MHOTORKDATHO.
IIpumep 1

Crneayiomas nporpamma uzobfpakaeT B IEHTPAJbHOMH YacTH Ipa-
(hmueckoro oKHa pAJ OKpyxHOCTEeH pamgmycom 20.

from graph import *

windowSize (640, 480)

canvasSize (640, 4B80)

x = 20

while x <= 620:
circle({x, 240, 20)
X = x + 40

00000000000 00000

BHecute nameHeHws B nporpammy Tak, 4To0bI:
a) pucoBanucb OKPYXHOCTWM paauvycom 30;
6) pucoBancs BepTUKaNbHLIA PAL OKPYXHOCTEN.

ITpumep 2

3anumem Ha fA3sike Python pacemorpenmsiii B m. 3.2.2 (mpm-
Mmep 3) anroputm Epxianga ana HaxoxjgeHud Hanboabiiero obIiero
AeTUTeNdA ABYX HATYPAJBHBIX HHCEI.

® @O

al100.tida.ws
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int (input ())

/ X

y = int (input())
while x != y:
if x > y:
XA = AR =¥
else:
y =y - X
nod = x
print ('HON = ', nod)
@ Haihgute ¢ nomowslo nporpammbl Hawbonblwnin obBwmia penutens
ona cnegywowmx nap ymcen: 123 v 12; 450 n 180; 500 n 125. Kak

MOXHO BOCNONL30BaTLCA 3TOW Nporpammon, ecnu Hago Hantu HOL
TPEx HaTypansHblix Yucen, Hanpumep: 450, 180 wn 607

Ilpumep 3

e Sanumem Ha #A3sike Python pacemorpenssniit 8 n. 3.6.1 (npu-
Mep 3) aJIropHTM OOJAVYCHHS HACTHOTO ¢ B OCTATKA r OT JACJeIHA
HATYPAJBHOIO YMCGIA ¥ HA HATYPAIbHOE 4MCiIo v 0e3 MCLUONb30BAHHA
omepanuH AeJTeHHA.

print ('YacrHoe u ocraTok')

¥ = int (input ('BeenuTe nenmmoe x>>'))
y = int (input ('Beenure nenurens y>>'))
r = x
qg=0
while r >= y:
r=r -y
q += 1
print ('YacThHoe q ="', Qq)
print ('Ocrarck r ="', 1)
@ BoinonHuTe nporpaMmMy nNpu = = 25 U v = 4. Kaknuw Byner peayne-
TAT BLINOJAHEHWA NporpaMmbl NMpyM = = =10 U v = 37 Kak Bbl MOXETe

OBBACHUTE ITOT pesyneTar?

o Ipumep 4

HmMmeercsas nocaenoBaTelbHOCTE HaTypadbHEIX uncel. CocraBum
nmporpaMmy, IOJAYYAKIIYI0 Ha BXOJ HaATypalbHBIE dYHCIa, KOJIHYECT-
BO KOTOPEIX 3apaHee HeH3BecTHO (0 — nDpH3HAK OKOHYAHHMA BROJA,
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HEe BXOOIHT B HGCHE,IIOB&TEJ[EHOCTB}, H IMIOJCYHTHRIBEAKNINOVID KOJIHYECTBO
UJeHOB IMocHelOBATEJIEHOCTH, OHKAHYHBaAKIIHXCA Ha 3.

print ('ObpaboTka nNocCnegoBaTEeNbEHOCTHU')

k=10
print ('Mepeud yneH nocremosaTenbHOCTU>>')
a = int(input())

while a != 0:
if a % 10 == 3:
k4= 1
print {'CuspenEol 4NIeH NoCISICBaTeNbdHCoTH MM O0x>')
a = int (input())
print('k="', k)

CamocTtonaTensHo paspaboTtaiTte TecT ansa nposepku pabortocnocob-
HOCTW Nporpammesl.

Moawduumpyinte nporpamMy Tak, 47006l B HeW NOACYMTLIBANOCH
KONW4ecTBO 4neHoB nocnenoBartelNeHOCTH, KpPaTHbIX 3.

©
B

5.5.2. MNporpammupoBaHue UUKNOB
C 3aaHHbIM YC/IOBUEM OKOHYaHus padoThbl

B aspike Python Her cmemmanasHOTO omeparopa AJA NPOrpaMMH-
POBaHHNA IIHEJOB C 3aJaHHBIM YCJIOBHeM OHKOHYAHHA pﬂﬁ(}TbI, HO ero
MOMHCO OPTAHH3IOBATE ¢ MOMOIOLE) IHEIA while:

while True:
<OnepaTopsr>>
if <ycnoeme>: break

Hura

while True:
<onepaTops>

OYAeT BBINOJHATHECA OeCKOHeYHO, IIOTOMY 4YTO YCJlosHe True Beer-
Aa MCTHHHO. BBIATH H3 TaKoro IHAKJA MOMKHO TOJBKO C MOMOINbIO
CIeHAIBHOrO ollepaTopa break (B Iepeeoie ¢ aHI. — IPEPBATH).

Ilpumep 5

Crneayiomias nporpaMma mzodpakaerT B HEHTPaJbHOI YacTH rpadm-
YeCKOT0 OKHA MHOYKeCTBO OKPVKHOCTEH ¢ o0IINM IeHTPOM, Pajguyc Ko-
Topbix ymeHbinaerca or 200 go Tex nop, noka He craHer meHbinum 10.
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from graph import *
windowSize (640, 480)
canvasSize (640, 480)
r = 200

while True:
circle (320, 240, r);

r =T — 5
if r < 10: break

3anycTute nporpaMmMmy Ha BbINONHEHWEe NPW PasHbiX 3HAYeHWAX Lwara
nameHeHna paguyca. MNonpobyiate nony4uTe Takoe xe ulobpaxeHwe,
MCNONL30BAB B NporpaMmme UWKN C 3afaHHbIM YCNOBMEM NPoaonxe-
HUA padoThl.

IIpumep 6

PH.GCMOT]C}HM MPOMIBOWVILHOE HATYVPAILRHOE HHCITO 1, He IIPEBOCKO-
asmee 109, CocTaBuM OporpaMMy, BEUHCIANIVIO KOJHUYECTBO LHQD
B WHCIE [1.
VY lIna mopcyera KOAHYecTBa IH(pP B 3alHcH 4YHcaa n OyiIeM JeHCeT-
BOBATH TIO CJHEAVIOIIEMY ILJIAHY: <«VKOpadYWmBaeM» 4YHCJI0 CHOpaBa Ha
OJAMH paspsAl; VUIHUTHEIBAeM NpaByKw IHPPY Kak oudpy B 3amHcH HC-
XOAHOTO YHCJA. JTY TPYIONY AeHCTBHIH MOBTOPAEM 0 TEX HOp, IOKAa
YyHCA0 («yVKOpodUeHHOes YHea0) Ooablne HYJAA; AOCTHIKEHHe HYJIA —
VCJIOBHE NpeKpanieHnd BbIYMCISHHH.

2
9
=)

print ('MNomcuéT umdp B 4dmMcne')
n = int (input ('BeegmuTe umMcno n>>"'))
k=20
while True:
n=mn// 10
k += 1
if n == 0: break
print ('k ="', k)
@ MNMpepnoxuTe pelleHne 3TOW 3aaayvYv ¢ WCNoNb30BaHWEM LWMKNA ¢ 3a-

AaHHLIM ycnoBuem npogomkeHus pabotsel. MNonsiTantecs gopabortars
WCXOAHYIO nporpammy Tak, 4ToObl B HEW NoACYMThIBANACh eLwe w
cymma undp WCXo4HOro 4ucna.

Ilpumep 7

SamuimeMm Ha A3bike Python pacemorpenssiii 8 . 3.6.2 (npumep 6)
AJTOPHTM pelleHHs 3ajaud o rpamKe TPeHHPOBOK CIOPTCMeHA.
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print ('I'padux TpeHHUpPORBOK')
i=1; x =10
while True:

i+=1
X=x+ 0.1 * x
if % »>= 25: break
print ('Hauwmuas c ', i, '-ro nHa cnoprcMmeH 6GyIeT

npoberares £5 kM', sep='"')

5.5.3. MNMporpamMmupoBaHue UMKNOB
¢ GMKCUPOBAHHbBIM YNCAIOM MOBTOPEHUN

Iurna ¢ duKCcHpOBAaHHBIM YHCJIOM MOBTOPeHHH (IMKJ ¢ mapaMer-
poM) nporpaMMHupyvercda B #A3bike Python ¢ momomnsio onepartopa for
(8 mepeBose ¢ aara. — pAaa). Ero obmmi Bua:

for <napamerp> in range(k, n, m):
<onepaTopk’>

3nech:
<hnapadMeTn> — [DepeMeHHad Oe1orld THIIA;
range () — (VHKIHAA, OOHCHEBAIOIAI HE0OXOIHMOE KOJIHYECTBO

IIOBTOPOR TeJla IOHEKJIA; B cKoOKax MoeT OBITh YEa2aHo oT OJHOTO
10 TpEX Y9HCem:

® OAHO 4uea0 (1) VHASBIBAST HA TO, YTO HYKHO IOC/IEI0BATENb-
mo mepebpaTh Bee NeILIe YHCaa 0T (0 A0 n, OPHYEM caMo r e
pPacCMATPUBASTCH]

* ABa 4YHCaA (%, n) TOBOPST 0 TOM, HTO HYMKIO NOCIAETOBATEILIIO
11epeﬁpa‘1‘b Bce Lejable 4MCIa, HAXOAALNHWECHd B AMHalladoHe oT kK
(HAganbHOE 3HAYEHHE) T0 1 1 (KoHeuHOE 3HAYEHHE);

* tpl yHena (k, n, m) VEASLIBAT Ha TO, YTO HapaMerp [LOJIMeH
H3MEHATBCA OT k Jo 1 1 ¢ maroM, pPaBHBEIM I1;

<CIOEPATORH> — OJHH MM HEeCKOJbKO OIepPaTopoEB, 00pasyIolimMx
TEJI0 ITHKJIA,

IIpy BblIOJAHeHHH onepartopa for Noc/e KaMKIOI0 BbIIOJHEHHHA
TeJa IHUKJIA MPOHCXOAUT VBeIWUeHHe Ha Imar mapamMerpa uukiaa. Ecam
k = n MIH k > n, IHKJ He BBINOJHHTCA HH pasy.

IIpumep 8

Creaviomas nporpamma msobpakaer B rpapuuecKoM OKHE POBHO
100 oxpysHocTel paauycom 10, KoopaMHATHI LEHTPOB KOTOPBLIX Ie-
HEPHPVIOTCA CAVYaiiHBIM o0pasoM.
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from math import * =)
from graph import * % o CbDDD <
windowSize (640, 480) 0 o ©
canvasSize (640, 480) D o O ®)
for i in range(100): H O O oo 09
¥ = randint (1, 640) e O
y = randint(l, 480) @ O ® o
circle(x, y, 10) Dma:% DGQ?D Dc%
° 0 A O

BHecute nameHeHws B nporpammy Tak, 4tobbl paguycel waobpaxa-
EMbIX OKPYXHOCTE Takxe reHepupoBanuce Cny4ainHeiMm oBpasom.
MonpobyinTe nony4uTb Takoe xe u3obpaxeHwe, WCNoNb30BaB B NPO-
rpamme oneparop while.

0K

IIpumep 9
e JenuTent HATYypalabHOIO HHCIAA 1 — 9TO HHCI0, HAa KOTOpoe o
nenurteda Oe3 ocrarea. ¥ 0000 HATYDPANBHOIO YHCJAA NI €CThb XOTH
OBl OBa gedHTensa — 510 1 H . CooTaBHM OporpaMMy, KOTOPAS OIS
BEEIEHHOIO € KJABHATYPHl HATYDAJBHOIO YHCIA 1 BBIBOJUT HA SKpaH
BCE JeJHTEeJH 3TOr0 JHcja.

OpraanayeM IOJHBIH Hepebop BceX BO3MOM(HBIX BAPHAHTOR JeJIH-
Teneir or 1 go .

print (' JemuTen umcna')

n = int (input ('Beenonte umcno n>>'))
for i in range(l, n + 1):
if n %5 1 == 0:
print (i)
@ Moauduumpyite nporpammy Tak, 4Tobbl B HEA NOACYUTLIBANOCH KO-
JIMHECTBO AENVTENER WCXOOHOro 4Yucna n. JdonoaHuTe nporpammy
E TakK, 4ToObl HAa OCHOBaAHWMW HAWAEHHOrO KONWYecTBa AenuTenen B Hew
BLIBOAWNOCEL coobLieHne O TOM, ABNAETCH WCXOOHOE 4UCNOo MNPOCTbIM
WU Her.
Ilpumep 10
e Sanumem Ha #Assike Python pacemorpenswmiii 8 n. 3.6.4 (npm-

Mep 11) anropmT™M BBEIYHCJIEHHS CTENeHH C HATYPAJbLHBIM IIOKAasaTe-
JeM I aJH JHB0Tr0 BelNeCTBEHHOID YICaa =.

print ('BozeeneHue B CTeneHs')
a = float (input('BeegurTe ocHoBaHue a>>'"))
n = int (input ('BeegnTe nokaszaTens n>>'})
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¥ = 1
for i in range(n):
y=y*a

print('y=", y)

3leck MmapaMeTp IIHEJa 1 OyIeT HaMeHAThed oT O o n — 1
BHEIKNYTHTEIRHO, CIeJOBATENIEHO, TEI0 OHEJAA BRIDOJIHHATCH POBHO I Pad.

IIpumep 11

CocTaBuM mporpaMmy, KOTOpad B NOCJEeJOBATENTBHOCTH HATYpPAaJb-
HBIX YHCEeJ IOJACYHMTHEIBAET KOJMYECTBO uHces, KpaTHeiXx 3. IIporpamma
noay4yaeT Ha BXO0J KOJHUYeCTBO YHCeJ B IIOCJHeJoBaTeJIBHOCTH, a 3a-
TeM — camMH upena. IlporpamMma [osKHA BBIBECTH OJHO YHCJIO0 —
KOJHYECTBO YJIEHOB IMOCHEJOBATENBHOCTH, KPATHBIX 3.

print ('O6paGoTka nocnenceBaTeNbHoCTH')
k=20
n int (input ( 'BeenuTe KONMYECTBO YJIEHOB
nocnedoBaTensLHoOCTHU>>") )
for i in range(n):
a = int (input ('OuyepenHon unex
nocnefoBaTelbHOCTHM>>") )
if a 5 3 == 0:
kK += 1
print('k="'; k)

Il

CamocTtoaTensHo paspaboTtante TecT AnA npoeepku pabotocnocob-
HOCTW nNporpamMmmel.

Moanduvumpyinte nporpammy Tak, 41066l B HEW NOACYMTEIBANOCH
KONU4EeCTBO 4NeHOB NOocnefoBaTesibHOCTH, OKaH4YMBaoLWKWXCA Ha 3.
CpasHuTe 3agadnm WM NporpamMmbl, PacCMOTPEeHHble B npumepax 4
n 11. Ykaxute vx CXOACTBO WU pasnuyue.

ITpumep 12

CocTaBMM mporpaMmy, KOTOpas [pejJiaraeT BBECTH CTPOKY H3
CTPOYHBIX AHTIHHCKHX OVKB W HAXOAHT KOJIWUECTBO OVKB "s" B a3TOoH
CTpOKE.

5 = input ('BeemuTe CcTpOoKy>>"')
k=20
for i in range(len(s)):
if s[i] == 's':
k += 1

print('k="', k)

V)

2,
9

al100.tida.ws
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MoaguduuupyiTe nporpammy Tak, 4ToDbl B HEW:

a) noacHWTeIBANOCL 0BUlee KonWydecTBo OYKE "a" W "t" BO BBeAEH-
HO CTpoOKe;

) onpenensnocb, Kakux Byke — "s" wunm "L" — BO BBEOEHHOW
cTpoke Bonbuie.

5.5.4. BnoXxeHHsble UUKNbI

0 IMuxn HASLIBAETCS BJIOKEHHBIM, ECIH OH COJEPXKHTCS BHYTPH
(B Teme) Apvroro IHHKJAa.

ITyven, comepyaminii B cebe JApPYTod TIWKJ, HA3LIRAIOT SHEWINUM,
a4 OUKJ, CONEPMKAIIMICH B Tejle IPYIoro LHKIA, — BHYMPEeHHUM.
BayTpeHHH# B BHEIIHHH IHKJIBLI MOTyT OBITH JIODBIMH W3 TPEX BH-
JOB: IMKJI ¢ mapaMeTpoM, IMKJ ¢ OpeaycJoBHeM HJIH IMKJ C I0CT-
VCJIOBHEM.

IIpumep 13
CocTaBuM mnporpaMmy, BBIBOAAINIYID HAa 3KpaH AT CTPOK, Ka-
nas W3 KOTOPBIX COCTOMT M3 JIECATH CHMBOJIOB ¥,

for i in range(5):
for j in range(10):
print ('*', end='")

print ()
0 MoauduuupyinTe nporpammy Tak, 4Tobbl B HEW HA 3KpaH BbIBOAMNOCH
OECATL CTPOK, COCTOALMX M3 MATM CUMBOAOEB * Kaxpad. BoiacHuTe,

Onda 4ero B aTod NporpaMme WCnofe3yeTcA komaHpoa print ().

Ilpumep 14

Creayiomasa mporpamMmma H3o0pakaeT B rpauyecKoM OKHe IATh
pAgoB OKpy:HOCTeH paguycoM 10, mo 8 Kpyroe B KamxjaoM pagy.

from graph import *
windowSize (640, 480)
canvasSize (640, 480)

y = 10
for i in range (5):
x = 10

for j in range (8):
circle(x, vy, 10)
x += 20

y+=20
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BHecute MaMeHeHws B nporpammy Tak, 4Todbl:
a) pucoBanuchb OKpyXHOCTK paawycom 20;
6) pAabl OKPYXHOCTEW 3anofHANM BCE rpaduyeckoe OKHO.

CAMOE IMNTABHOE

B asuike Python mmerores ama BHUga omepaTopoB IHKMa: while
(muea ¢ yeaosuem) M for (LMK €© LapaMerpom).

Ilugkn ¢ ycaoBMeM BRINOJAHAETCA [0 TeX IOp, MOKA HEKOTOpoe
yveaoBHe (VCIOBHE MPOOOJKeHHA padoThl IPKJIA) HEe CTAHET JOFKHEIM,
Ecam ycnosBue B 3arofioBKe MUKJA JIOMKHO € CAMOro Ha4daja, Tejo
IIHKJa He BBINOJHUTCA HH pasy.

Ecnm ycioBme B 3arojioBke IHMKJIA BCerja OCTAETCA HMCTHHHEIM,
nuKa paboraer 0OeckoneuHo. [lna jgocpouHoro BeIXoga u3 IHKJAA
HCIOJL3VIOT onepatop break.

IIuxka ¢ mapaMeTpoM NPHMEHSAKT TOrja, KOorja KOJHYeCTBO IIOB-
TOPeHHUH [HKJAa M3BECTHO 3apaHee MM MOMeT ObITh BBIYHCJIEHO 0
Havana npukiga. Ilepemennas, HaMeHeHHe KOTOpolH omnpejgenseTr padoTy
MKJa, HassipaeTca napamerpom (nepemenHoi) uueaa. Ilpun Brizo-
Be (GWWHKIHH range () VHKAZLIBAIOT OT OJHOTO J0 TPEX OapaMeTpoB:
HAYaJIbHOE 3HAYeHHe, 3HAYEeHHe-OrpaHudYuTe b (He BXojdAllee B jaua-
TMa3oH) W IDar WM3MeHeHHA IepeMeHHOH IIHKJa; o0A3aTeNbHBIH 1Ia-
paMeTp — 3HAYeHHe-orpaHMuuTeNb. EciaM 4YHeI0 NOBTOpPeHHMH Tesa
OHE.JIa H3IBECTHO, TO JAVHIIOE BOCIIOILAODEBATHCS OIIEDRATODROM fD:I‘.‘;
B OCTAJNBHBEIX CAVUYAAX HCIOOAbB3veTcd ooepaTop while.

BDI‘IPGG bl U 3a0aHWNA

1. IlpoaranuaupyiiTe paboTy mporpaMMEI:

x =1

y = 1

while x < 5:
y *= 2
X += 1

OTBeTbTe Ha BOIIPOCHI.

a) CronapKo pas BBINOJHHTCA TeJo DHEKJA?

0) Karkoe zHaveHHWe NpHMeT MepeMeHHad x TIOCTe 3aBepIIeHHMA
nporpaMmbi?

B) Karoe zHayeHHe LpUMeT IIepeMeHHHA v LOCIE 38BepIUeHHA
IporpaMMui?

al100.tida.ws
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r) CkonmsKO pa3 BBINMOJHWUTCA TeJIO IIMKJIA, €CIH 3aMeHHTh YCJIOo-
BHe Ha x <= 57

1) CronskO pas BBINOJHHTCH TeJ0 IHMKJIA, ecJH 3aMeHHTh YCJo-
BHe HA x >= 57

e) CkonbKO pa3 BBINOJHHUTCA TEJ0 IIHKJA, €CJIH 3AMEeHHTH YCJIO-
BHe Ha x > 07

#) Yro npomsoiifér, ecam M3 TeJa NHMKJIAa yOpaTk KOMaHIY
e

3) CKoMbKO pas BBIMOJHATCA TEJA0 NHKJA, €caId 3aMeHWTh KO-
MaHay x +— 1 Ha x += 27

1) CKOMBKO pas BBINOJHHTCA TeJO0 IHKJA, ecaH 3aMeHHUTh KO-
MaHav x += 1 Ha x -= 1?

2. Jlana mocseoBaTEeNbHOCTE OMEPATOPOB:
a=1; b = 2
while a + b < 8:

a += 1

b += 2
s =a+b
Cronsko pas OyaeT MNOBTOPEHO TeJo IHKJIA H KakKuM#u OyayT
3HAYeHWd TIepPeMeHHRX a, o, 5 TocJe RBBITIONHeHWdA 2ToH TocTe-
JIOBATEJIBHOCTH OmepaTopos?

3. Tpebosanoce HaIHMCaATh NpPOrpaMMy BhIYHCJIeHHA dakTopHana
yueaa n (hakTopyasa WHCAa 1 eCThH TPOM3BEJeHHe RCeX TIeNRhIX
yueen or 1 go n). IlporpaMmmMuacT TOPOLUKICH H HAIMCAIL IIPOI-
paMMy HenpaRwanao. Huke mpurenén (parMeHT ero mpoTrpam-
MBI, B KOTOPOM COJEPHHUTCA HECKOJbKO 0ImMbOK:

@3

k=1

£f=20

while k < n:
f=18 * k

k += 1

O6cyaure ator dparmedT nporpaMmel B rpynne. Haiamre ommn6-
KH. BHecuTe HeoOXoaMMBle HCHpaBJeHHA, AOTHIIHTE TPOTPaAMMY
M BBINOJNHUTE €€ Ha KoMmneioTepe. JiId npoBepKH NpaBHILHOCTH
IporpaMMbl MCIIOJBL3YVHTE TeCT:

BxogHble paHHble BbixogHble paHHbIe

BrenuTe n>>5 5!'=120

BreouTe n>>6 !6!=72ﬁ
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4.

9.

10.

& B

IlpoaranuanpyiTe CAeAVIOIIHH ITHKJ:
while a < b:

c = a s
B uém ero ocobGeHHOCTE?

SanummuTe Ha aAspike Python nmporpammbl pemenus
4, 6, 7 uz § 3.6. McomonsayiiTe omepaTop while.

Jlana mocaegoBaTeNbHOCTH ONMEPATOPOB:

a=1
b =1
while True:
a +=1
b *= 2
if b > &: break
s = a -+ b

samagd Ne 3,

Cronpko pa3 OyZeT DOBTOPEHO TeJi0 IHKJIA H KAKHMH OVAYT
JHAYSHMA lepeMeHHBIX 4, :C--, s [I0CJIe BLILIOJHEHMHA 3T0H locie-
JoBaTelbHOCTH omepatopoB? ObGcyamTe 2TOT BOIpOC B TPYIIe.

Hanumure mporpaMmy, B KOTOPOH OCYIIECTBIAETCA BBOJ IEJbIX
ypces (BBOJ OCYIIECTBJAAETCA A0 TeX Iop, MoKa He OYAeT BBeAEH

HOJIB) ¥ MOJICYET CYMMBEI BCeX BBEJEHHBIX YMCEJL.

Hanmumure mporpammy, B KOTOPOH OCYIIECTBAAETCA BBOJA Iie-
JBIX YHcesa (BBOJ OCVYIIECTBJISEeTCA J0 TexX I0p, NoKa He Oyier
BBEJIEH HOJL) H OIpeAe/ieHHe MaKcHMalbHOTO (Hauboabmero) mu3

BBEEHHBLIX YMCEJ.

Croaprko pas OyaeT BBINOJHEHO TeJo IHKaa?

a) for i in range(l } s += 1
0) for i in rznoe (]l TEY: s += 9
B) for 1 in rangs [1, 1ly: s += 1
r) for i in range(l, 1): s += 1
m k =5
for i in rangefk - 1, kK + 1}): 5 4= 1

Hannmmure nporpammy, kKotopaa 10 pas BBEIBOAAT Ha 3KpaH

BaAllll MMA H {bﬂMHJIHHJ.

HanmmmuTe mnporpaMmy, BBIBOAAILIVIDO Ha 9KpaH

naobpase-

HHEe IMaxXMAaTHOH [JOCKH, TAe dUEépHBIE KJIeTKH munsobpakarTca
3péanouKkamMu, a Genwsle — mnpobenamu. PexkomenayeMblil BHJ

JHEpaHa MmocJe BBINOJHEHHA NTPOrpaMMBbI:

Q O

al100.tida.ws
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* * * *

* * * *
* * * *

* * * *
* * * #*

* * * *
# & # *

* * * *

12. Hannmure nporpaMmy, KOTOpas BRIYHCIHET CYMMY:
A) MepPBBIX 71 HATYPAILHLIX UHCET;
D) KBaIpPATOB TEPBLIX 1 HATYPAJLHLIX THCE;
B) BroeX U4ETHBIX UHCEN Ha oTpeske or 1 go 7]
r) Bcex JBY3HAYHBIX YHCEJ.

13. Banumnre #Ha #Aswke Python nporpaMmmer  pemennsa 3ajgau
Ne 14-16 wa § 3.6, HcmomsayiiTe oneparop for,

14. HanumuTe nporpaMMy, KOTOpas BBIBOJHT Ha 2KpaH Tabauny
creneHeil aBodkK (oT HyYJIeBOoM A0 gecaToil). PexkomeHayemblii
BHJI 9KpaHa IMOocJe BBITOJHEHHA NPOTrpaMMBI:

TabnMila CTeleHell OBOMKHM
0 1

2

4

8

16
32
&4
128
256
512
1024

e oas . o M

D W 0 =] O
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15. HamnmuTe nporpaMMy, KOTOpada BBIBOAHT Ha 3KpaH Tabauny
YMHOMeHMA Ha n (n — IeJoe 4HcAO B JHanasoHe ot 2 go 10,
BBOAMMOE ¢ KJaBHaTypsl). IIporecTupyiiTe mporpaMmMy Ha claemgy-
OIUX JAaHHBIX:

D

BxopgHble paHHbIe | BbixoaHble AaHHble

= 10
= 15
20
= 25
30
= 35
= 40
= 45
= 50

BeeoguTe n>>5 o
*

-

LhtnwnhwnonownLnown
=+ B I R L T PR o
]

* ¥ ¥ ¥ * ¥

[

16. [Tocne crTpoMTeNbLCTBA JOMA OCTAJNOCE HEKOTOPOE KOJHYecT-
BO TIATOK. WX MOMHO HCOOJBIOBATE [JH BHEIKJI4JALIBAHHA
NpAMOYTOJBHON ILIOMIAJIKM HA ydYacTKe pajgoMm ¢ jgomMom. Ecan
VEJaaeIBaTe B pAg mo 10 nmamToK, TO AJMA KBAApPATHOH IIJIOIIAi-
KM IIUTOK He XBatur. IlpM vKIazbiBaHUM 1o 8 IUIMTOK B pPAI
ocTaéTcA OAWH HENOJHBIH pAX, & IPH VEJAJABIBAHHH o 9 nan-
TOK TOMe OCTAETCH HeIOJHBIIH paja, B KoropoM Ha 6 nanmTok
MeHbIIe, 4eM B HEIIOJJHOM pPAAY NpPH VKJIAABIBAHHUH mo 8.

Hanmmmute mporpaMmy, BBIYHCIAIIIYIO, CKOJBKO BCEro IJIHTOK
OCTAJIOCH TOCJe CTPOUTENBLCTBA JOMA.

17. Kakoii M3 JABYX pacCMOTpPEHHBIX OIEpaTOpPOB IMKJIA ABIAETCH,
M0 BAIIeMy MHEHHWIO, OCHOBHBIM, T. €. TAKHM, YTO HM MOJKHO
3aMeHHMTH Apyrod onepartop? OGcyauTe 3TOT BONpOC B IpyIne.
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TecToBbLIE 3apaHUMAa ONA CAaMOKOHTPONS

1. Paagpaborunkom aswika Python asnsercsa:

a) Bnes Ilackans

6) Hurknayc Bupr

B) HopGepr Bunep

r) I'emgo Ban Pocecym

Yro wus HHKeNnepeurMcJeHHOr0 He BXOOHT B adx@aBHT A3BIKAa

Python?

a) JlaTuHCKHE CTPOYHBIE M TPONMCHBIE DYKBBI

6) Cay:xebasle caoBa

B) Pycckmne cTpouHble M NpPONHCHBIE DVKBRI

r) 3Hax noA4epKUBAHNA

Kakaa mocaenoBaTenbHOCTE CHMBOJIOB HE MOMKET CHAVHEKHTh HMe-

HeM B fA3wsIike Python?
a) mas

0) masz

B) dZ

r) 2d

ObosHauenne Bel[eCTBEeHHOT'O THIIA JaHHBIX B fAssike Python:

a) £ o=t

B) in:

B) boo’

r} st~

F3BIKOBEIE KOHCTPYHKIIHH,

3anMchIBAKOTCA AeiicTBHA,
3agavH, Ha3bBIBAKTCH!:

a) omepaHIaMH
6) omepaTopamMmn
BE) BEIpAYKeHHAMH
I') AaHHBIMH

C IIOMOIOEK) KOTOPEIX B IIpOoTrpaMMax
BhINMOJIHAEeMEBIE B OpoOlecce pelleHHA

Paspenurtenem Med Oy onepaTopaMH B OJHOH CTPOKEe CHIYHHT:

a) To4uka

6) Touka ¢ 3anATOH
B) npoben

') sanATas
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10.

11,

12.

. HPH IIPHCBAHBAHHH BCerga HM3MeHAeTCH:

a) MMA nepeMeHHOMH
6) THI nmepeMeHHOMN
B) 3HAYeHHMe NepeMeHHOH
I') 3aHaYeHHe KOHCTAHTHI

. Jlna BeiBOAAa pesvasTaTos B Python menonsaverca omepartop

a) waile
6) input
B) print
) and

. Adna BBIUMCIeHMA HBANDATHOIO KOPHA M3 ¥ McOoabsyverca (byHE-

MH;

a) abs (%)

6) =qr {x)

B) sqrt {x=)

r) int{x)

Ilna remepanmum caydaiHOro uesgoro dHena ua orpesxa [10, 20]
HeoOXO[MMO MCIONB30BATE BhIPaXKeHUe:
g) randint (2 * 14)

6) randint {10 20)

B) randint (10, 20}

r) randint (10) * 2

B Kakux yCJOBHBIX OoIlepaTopax AONVINeHLl omHOKn?

a) if b == J: princ('lensdHue H=zosMOKHS. ')
0) 1if a < b: min = a; else mia = b
B) if 2z » b : max — a

else max = b
r) if 2 > b and kb > 0: c=a + b

UHDEHEHHTE JHaAYeHIIe IIEpE‘MEHE[Dfl - [IocJie BBINOJAHeHHA Ccilely-
OIOero parMesETa OporpaMMBL:

a = 100
B = 30
a=a-b* 3
if a > b:

g =a-—->b
else:

al100.tida.ws
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a) 20

6) 70

B) —20

r) 180

13. YenoeHBII onepaTop

if a % 2 == 0:
print ('HOa')

else:
print ('Her')

MO3BOJIACT OTIPEJIC/TATL, ARAACTCH JTH THCTO a:
a) uensIM

0) ABY3HAYHBIM

B) YE€THBIM

I') TpOCTHIM

14. Kakoro omeparopa mnukaa He cymnecTtsyer B aabike Python?
a) for
0) while
E) repeat...until

15. lluxkn B hparMeHTe IporpaMmbl
a=1
b =1
while a + b < 8:
a += 1
b += 2
BBITIOJIHUTCH
a) 0 pas
6) 2 paza
B) 3 pasa
r) fecKkoHeuHOe 4YHCJIO pas3

16. OopegeanTe 3HAYPHHA OePEMeHHLIX 5 W | IOCJde BREIIOJIHEHHSA
(hpparmeHTa NpoOrpaMmel:

s =0

i=25

while i > 0:
5 += 1

i -= 1
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1%.

a) s =0, 1= -1
o) = 5, 1 =0
B) = iy 3 £
2= A8, I = 8

B mamHOM (parmeHTe mporpaMMBI

s =0

for i in range (1, 11):
s =5+ 2 * i

BRIYHCIACTCH:

a) cymMMma measix uucen or 1 mgo 10
0) cymMma 4eéTHeIX uHcen or 1 mo 10
B) VABOeHHAA cyMma neaslXx uncenx or 1 mgo 11

) CYMMa NepPRBEIX OeCATH HATVPAJBHBIX EeTHBIX YHCeNT

al100.tida.ws




CxayaH c material100,tilda.ws

KJI'O4UN K TECTOBbIM SA0AHUAM
ANA CAMOKOHTPOJIA

I'nasa 1

Bamamme | 1 (2 |3 |4 |5 6|7 /8|9 (10/11/12]13]14]15

Oreer nﬁnﬁﬁr|annﬁﬁﬁﬁrn

T'nasa 2

Samaume 2 3 4 5 6 () 8 9 10 | 11

Orser 6 r a a B 6 6 B B B r
I'maga 3

Bamanue 1 2 3 4 5 6 T 5 9 10 11
{Orper i r B 7] i H r i} 11121 | 127 B

Japasme | 12 | 13 | 14 | 15 | 16 | 17 | 15 | 19 20 Ak 22

Orper B B a I 5] 5] a B D r 7]

Samamme | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 31 32

80 a 5] a r 25 | 120 ab B

=7}

{Orper

I'nasa 4

3ananmne 1 | 2 3 4
Oreer il B T a
Sanaunue 11 | 12 13 14

15 16 17 18 19 20

Otser a B B B B 6 B a B r

3ananme | 21 | 22 | 23 24 | 25

OTeer B b T B|.B,.]‘
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Kno4yn K TecTtoBbiM 334aHWAM 078 CAMOKOHTPONA

I'nmasa 5

Jamanne 1 2 a3 4 | b _ 6 i 8 9 10

OTeeT r i T a|ﬁ_ﬁ B B | B B

Bamamme | 11 | 12 | 13 | 14 | 15 | 16 | 17

OTsert 6, B a B B | 6 r r
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OTBETbI K BONMPOCAM U SAO0AHUAM
O CAMOCTOSATEJIbHOW NOAITOTOBKMU

I'masa 1

§1.1

7. a) 122; 6) b37; B) 42; r) 99.
8. a) 110011,; 6) 111,.

9. 5.

10. a) Ha; ©) ner.

11. a) 5; 6) 4.

12, 25, 50, 75.

§1.2

2. 4096.

a) 1; 6) 2; B) 8.

a) 1; 8) 0; ») 7.

a) 55; 6) 20; B) 28.

a) 30; 6) 35; B) T0.

a) 16; 6) 8; ) 6.

a) 9; 6) 8; B) 11.

10. IlepesepuTe onepaHibl B ABOMUHYVH) CHCTEMY CUHCJISHMS.

ewEHePE R

§1.3

11. 52.

12, 61.

13. a) 10; 6) 198.

§1.4
4, 101010,.
5. a) DREAM; 6) Moscow.
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OTtBeThl

I'masa 2

§21

3. a, B.

4. 6, r.

7. 0, B.

8 B, T.

9. 6.

§2.2

3. a)1;6) 1: 8) O; ) 1; m) 1; e) 1: ) O; 3) 1: 1) 1; r) O.

4, a) 1; 6) 1; B) 0; 1) 1.

9. a) 0; 6) 1; B) 1; 1) 0; m) 0.

6. a) {2, 4, 6}; B) {Z); B) {2, 4, 6}; 1) {1, 2, 3, 4, 5, 6, T, 8}

7. 2300,

8. H9.

9. 5H8.

10. Cocya (hUHHEMHCKHN, HM2ToTOBIEeH B V BeKe.

§2.3

3. a) 8, (111); r) 16, a1a Bcex 3a HcEawdenmem (0000).

4. HUpan, Anexcauigp.

§2.4

1. a) Av B; 6) A ~ (A v B).

2. a) 10; 6) 01; B) 10; r) 10.
I'naga 3

§ 3.1

15. 5.

18. a) 12211; 6) 22211.

19. a) 6; 6) 12212.

21. 39078, 96930.

25.

17 mmm.
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OTeeTsl

§ 3.3

10. He Gonee onHOH HepeMeHHOI.

14,

r} (x = 0) aam (y = 0)

e) (x=0) m(y-==10) nam ((y = 0) n (x == 0)).

17.

a) t == x > D

B) = 1= {x = v) H {(x = z)
§ 3.4

1 1 1 1
4.y =FrasTat=

9.y =((2x + ) + )x + H; y = 14 mpu x = 1.

6. h ;= Lfh * 24
m = h * &0
& h= o Bl:
10. 4
§ 3.5
11. ecomm chislo = 3 To v := 'DodedelbHMHE'

15.1) wcnonezoraTe PodoT
| mecnones3oBaTe Pobor

ano
Hadg
SaKpPaACHUTE
eCnM CHM3Y CTeHa
TO
BMNPaBO; BHM3; BIJIEBO
BCe
ecnM cnesa cTeHa
TO
BHM3; BJIEBCO; BBeEpX
BCe
ecnuM Ceepxy CTeHa
TO
BJIEBO; BBEpPX; BIpPaBO
BCe
ecnM crpaea cTeHa
TO
BBEpX; BOPAaBO; BHUS3
BCe
2AKPACHUThE

KOH




Cray al100.tida. ws

OTtBeThl
§ 3.6
8. n =32, m= 5.
9. a) B uecxognoll Touke; 8) = = 2, b = -3,
11. znpaso
BEEPX
BNPABO
ENpakBo
BHH3
ENPaeo
BNpPaBoO
16. 1024.
I'masa 4
§4.1
9. B} Ilyere n — EHogmyecTBO TeTpagell (o0moser), ct — meHa
OJHOH TeTpanu (Iemoe YHCI0), oo — IeHa OJHOH oDMOREKH (Ieloe
YHCI0), 5 — O0MIAf CTOHMOCTL NOKVOKH. B aToM ciayvuae pasjen OmH-

CAHUA TIepeMeHHEIX OyAeT WMMeTh BHI var: s, 1, T, co: integer;
11. 6) ¥ ==k = 1

§4.2
i 111

§4.3
1. 30.
17. a) true; B) true; B) false,

§4.4
2. a) Ha; 6) mer; B) ner.
12, 7
13. 5.

§ 4.5

1. a) 4; ©) 5; B) 16: r) 5; o) 0; e) DecROHeUHO;
K) sanuKIuBaHue; 3) 2; H) 0eCKOHEYHO.

2. Ilea paza. 3, 6, 9.

6. Yerwpe paza. 5, 16, 21.

9. a) 16; 6) 6; B) 3; r) 1; o) 3.
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OTtBEeThI

T'nraea 5

§ 5.1

11. 55.

12. a) ¥V; ©) 15; B) 5; r) 10; 1) 16; e) 50.
13. 6) 0; 0.2

§5.2
4. 1 11,
9. 148.

§5.3
1. 30.
17. a) true; 6) true; B) fzlse.

§5.4
2. a) Her: 0) ma; B) ma.
12.. 7.
13.. 5.

§ 5.5

1. a) 4; 8) 5; B) 16; r) 5; un) O; e) DecrOHEUHO;
JE) samuKAuBanue; 3) 2; 1) Decxonedo.

2, IIea pasza. 3, 6, 9.

6. Yerwipe pasa. 5, 16, 21.

9, a) 15; 6) 5; 8) 2; r) 0; a) 2.
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NMpunoxexnue 1

OTNAAKA NPOIrPAMM
B PASCALABC.NET

Komarger oTnaguura cobpassl B meHr Ilporpamsa m npogyOirm-

POBAHEI HA IIaHeTH HHCTDYMEeHTOR.

KomaHabl oTnagkm

Komanpa

BreimonaATs 4

DyHKUMA

3anyck MporpaMMbl Ha BBINOJIHE-
HHE

Knaeuwa

F9

3aBepmIUTE

SEBE[HI[EHHE oTNagKkM HWJIH BEI-
OOJHeHHA IIpOorpaMME]

Ctri+F2

Haru K Kypcopy

Bheinonnenue  nporpaMMmsl 1o
CTPOKH, B KOTOpPOiH YyCTAHOBJIEH

KEypcop

F4

[Ilar Gez EBxXoza
B TOAOPOTPAMMY

BreinmosiHeHHe CTPOKH MDporpam-
mbl. [Ipm Hanwamm B BBEIIOMHA-
eMOil CTpPOKe BBEIZOBA MOANIPOr-
paMMbl HOAIIPOrpaMMa BLIMOJIHS-
eTcd MOJTHOCTEIO

F8

IIlar ¢ sBxogom
B MOANPOrpaMMy

o |

BrinonHenne CTPOKM OPOTpam-
Mel. [IpH HATHMYHUM B BRIOJHSA-
eMoii CTpOKe BEIZ0OBA MOZIPOT-
pPaMMEl OATTPOrPAMMA BBITIOJIHA-
eTcH NoAaroBo

F7

al100.tida.ws



CxayaH c material100,tilda.ws

Otnagka nporpamm B PascalABC.NET

Herxoropsle CTPOKH TPOTPaAaMMBI MOMHO NOMEYaTh KaK TOYKH
ocraHoera (ToukM npepsiBaauf). Ias aToro gocTaTodyHO IIENKHYTH MBI-
IILK) B cepoil obJacTH JeBee COOTBETCTBYIOIIEH CTPOKH — BeIOpaHHas
CTPOKA HA SKpaHe MNOJAKPACHTCHA KPACHBIM IBETOM.

write ('BeeanTte crpoxky>>');
read(s) ;
k = 0;

if s[(i] = 's' then
k i= k + 13
write('k="', k)
end.

ROI‘,H,B. B IIpollecce BBINIOJHeHHA OporpaMMEI BeIeJIEHHadA CTPOEAa
OyameT MOCTUTHYTA, BBINNOJHEHHE IMPOTPAMMEI IIPHMOCTAHOBHUTCA; CTPO-

KA HA 2KpaHe, HA KOTOPOH NOporpaMMa OCTAHOBHUTCH, MOAKPACHTCH
FEJIThIM I[BETOM.

write('BeemomTe cTporRv>>")
read(s);
k :=0;

B oxze BHIBOIA (BEAaJKA JoKalbHBIE IepeMeHHBIE) MOHHO IIO-
CMOTDETE JHAYCHHAN IIEREMEHHLBIX, 3EﬂEﬁ(5TB()BaHHHX B IIPOTPadMME.
Ecnn HavaTh, OOMIATOBOE BBEINMOJHEHHE IPOrpaMMbl, TO MOMHO HabJIO-
faTh 3a TeM, KaK H3MeHAITCA 3HAYeHHWA MepeMeHHBbIX.

BoamoskuocTn oTJJaguyuKEa nmoMorawT DﬁHHpF.}EH‘BﬂTL H HCIIpABJIATE
JOTHYecKHe OmmnOKH B TporpaMmax.
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NMpunoxexune 2
HEKOTOPBLIE ONMEPATOPblI BUBJIMOTEKHA
GRAPHABC B PASCALABC.NET

OnepaTtop Onucanue

SetPixel (X, ¥, c) SagpamHBaeT NMUKCeIb ¢ KOOpJANHATAMM
(=, V) IBCcTOM C

MoveTo(x, ¥) YeraHaBaIHBaeT TEKVIIVIO MO3HITHIO
PHCOBAHHA B TOYKY C KOODAHHATAMHA (X, V)

Line(x1, yl, x2, yZ) Pucyer orpesok ot Touku ( x1, v1)
Ao ToukH (X2, v2)

LineTo(x,y) Pucyer oTpe3ok oT Texkyiueil DO3HIIHHA
A0 ToukH (2, v). TeKymas mosumma
HepeHoCcHTeA B TOUKY (X, )

Circle(x, y, r) PucyeT oKpYy#HHOCTE € HEHTPOM (X, ¥)
H pagAycoM I

Ellipse(xl, 1, %2, v2) Prcyert aaaunc, orpaEWyeHHEIH
NPAMOYTOMBHUKOM, 38JaHHBIM
KOOPAMHATAMH MPOTHBOIOIOMKHBIX
pepmuH (21, v1) (22, v2)

Rectangle(xl, yl, %2, ¥2) | Pucyer npAMOYTOJbHHEK, 3aJaHHBIH
KOOpAHMHATAMHM NPOTHBOMOJIOMHBIX
pepmuH (x1, v1)u{x2, v2)

FloodFill(x,y,c) 3armeaeT obJIaCcTE OQHOTO [BETA I[BETOM C,
HAYMHAA C TOYKH (¢, V)

HERGTGI]HE IBeTOBEIe KOHCTAHTEIL.

clBlue
clGray

clGreen

clBrown
clWhite
clRed
clYellow
clBlack
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Mpunoxexnue 3

HEKOTOPBIE ONMEPATOPbDI
MOAVYJIA GRAPH B PYTHON

OnepaTtop

OnucaHune

windowSize (width, height)

YETRHB.BJIHB&IOTCH PasMephbl B IHKCEJTAX
rpafpuHecKoro oKkHa

canvasSize (width, height)

YeTaHARNIMBAKTCA PasMephl B MUKCENAX
obnacTH («XoJcTas ) AJOA pPHCOBAHHASA

pensSize (width)

¥YeraHoBKa TOJIOHHEL Depa

penColor (color)
penColor(r, g, b)

¥eranoeka neera nepa. lIser MoseT GbITh
3aaH KAK CHMBOJIbLHASA CTPOKA ¢ HAZBAHHEM
neera (" red", "orean" w T, 1.), Kak
cuMmBosabpHas crpoka ¢ HTML-kogom nsera
("AFEOOGE") MIH 3HAYCHHAMH TPEX
COCTABMAKIINX IBeTa B Mogean RGIB

point (%, ¥)
point({x, y, c}

HEDE{:DBH.TB TOUEY IIBeTa C C HOODIAHHATA-
Mu (¢, v)

moveTo (%, vy)

YeranaBauBaeT TEKYIIYIO TO3HITHIO
PHCOBAHMA B TOMKY ¢ KOOpAMHATAMH (2, V)

line(x1l, yl, x2, y2) Pucyer orpesok or Touku (x1, v1)
IO TOUKH (X2, V2)

lineTo (x, ¥) PucyeT oTpesok oT TeKyHIIeH MO3HIIHA
a0 TouKH (%, v). Terymaa nmosunna
nepeHoCHTeA B TOURY (%, V)

circle(x, ¥, I) Pucyer oKpy:#HOCTE € LeHTPOM (X, V)
H paIHyCcOM ¢

rectangle(xl, vl, %2, ¥2) | PHcyeT IpAMOYTOJLHHK, 3aaHHBI

ROODAHHATAMHA DPOTHEOIIOMTOMHHBIX

BepmuH (=1, v1)m(x2, v2)
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TMaBa 1. CUCTEMBICUMCIIEBHMA . . ... ..\t inninontonsnsnssnes
51.1.00mue cBeIEERS O CHCTEMAX CHHCIEHIA - . . o o o v v s i eee e ean
§1.2. MBOMYHAA CHCTEM, CUMCITIEHIUH o 2 v s s s v v smsssrsnsnsssnss
51.3. CicTeMBI CUHCIEHHA, POACTEEHHEIE TBOMYHOM . . v v v v v v v e

§1.4. CucreMsl cCHMCIEHHA U NIpeJcTaBIeHHe HH(pOpMAIIHH
B EOMITEIOTEDE womsrmnmne i e s Suss-aesasanises

TecToBBIE FATAHA OJIA CAMOEQHTDOMA - & & & - 4 v v 2 4 v e a s =a s n =aa s

Mmaea 2. INemMeHTbl MATEMATHMHECKOM JIOTUIKM . . ..o v v v v v nns s
§2.1. BRICKA3EIBAHHA H JTOTHUECKHE CBASKI &« v v v v s vt v ae v o nnnaa
§ 2.2, Jlorvueck e olepanmMm 1 JOTHYECKHEe BhIPAMEHNH . o v v v vy
§ 2.3. TabnuIEl HCTHHHEOCTH JOTHYECKHX BEIPAKEHEHH . . . . 2 v v oo . . .
§: 24 JIOTHMCCHIE QMOMOHTEL i i+ B VENEuas vueeis auvvvas

TecToBLIe SATATTIHA I CAMOKOIITPDOMA - & & v 2 v v e 2 s v mma s maa s maas

Mmaea 3. OCHOBbIANTOPUTMMIELMM . . . . ot v v vt v et vt enras
§3.1. ATTopHTME H HCTIOTTHHETEIH © « 2 v v v s v i m s e oo aaraeeemnsenn
§3.2. CrocoDRI SATIHCH AITOPHTMOB & o v v 0 v v v o e v st eat eontonanos
§ 3.8, O0LeKTLI ANTODETMOR - o v o & v & a e s & aim e als sde s 88 s w e

§3.4. AnropurMHuyecKkas KOHCTPYKIIUA «CJeJOBAHHE ,
SO ERS ATTODMTIMIRE oo w ananl emnsmma Laesmanms s

§ 3.5. AnropuTMHAYecKaA KOHCTPYKIIHA «BeTBJIeHHEs.
PﬂEBETB.?IHIDHJ;HEC}I AITMOPHTMLI. @ @ 0 f s s s s e e et ot snmnas

§ 3.6. AnMropuTMHYeCcKAA KOHCTPYKIHA «IOBTOPEHHE»,
ITUEANUCCHKHUE ANITOPHTMBL v s v v s s s v s s ane s o ssnseas

TecToBBIE SaTaHIN DI CAMOEOHTPDOMM . . .0 v o i i m i s mm s mmsonmoms

maea 4. Hayana nporpamMmmMmuUpoBaHne Ha A3bike Mackanb . . ......

§4.1.0b6mue cpegenTHa 0 A3LIKe NporpaMyMuposanud llackann - . . .
§4.2. Opragusaniia EBOOE M BEIBOIA JAHHBIX  + v v v v v v s v onneeas

$4.3. [IporpaMMHPOBAIIHE THHCHIILIX ATTOPHTMOB .« -« 2 o v v v v v a ..

70

73
73

146
146

154
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