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BBEAEHUE

Yeaxnwaemvle BGCbMH}EJIﬂCCHHHUf

Msl KHMBEM BO BpeM#A CTPEMHUTENbLHBLIX NEepeMeH, Korja [AJ# de-
JOBEKa BajKHA CHOCO0OHOCTE K TOCTOAHHOMY PasBHTHIO, TOTOBHOCTH
K OCBOEHHMI) HOBBIX, B TOM 4HcJe HMH(POPMAIMOHHBIX, TEXHOJOTHII.
HeobxoguMocTe IMOATOTOBKHM K OBICTPO HACTYHAIOIIHM IIE€PeMEeHaM B
OKpYyiKamwlleM Mupe TpedyeT OT 4YellOBeKa Pa3BHTOI0 MBIILJIEHWA, yMe-
HUA OPraHM3anuu COOCTBEHHOH y4eDHOH MeATeJTbHOCTH, OPHEHTAIIHH
Ha JIeATEJNbHOCTHYIO MHU3HEHHVIO Io3unuo. PopMHUpoBaHME TAKHMX Ka-
YeCcTB JIMYHOCTH HEBO3MO;HO De3 (ryamamenTansHOro 6asosBoro obpa-
30BaHHA.

B kypce madopmatukm 8 Kigacca DoabIoe BHUMAHHE VIEJIAETCH
(pyHIZaMeHTAIBLHBIM (TeopeTHYeCKHMM) BonpocaM HHQOpMATHEH. BEI
Oymere M3ydYaTh MATEMATHYECKHWE OCHOBBI HMHMDOPMATHKH, OCBOHUTE
f0aszoBBle ANrOPUTMHYeCKHe KOHCTPYVKIIMH, II0 CBOEMY BHIOOPY MO3HAKO-
MHTECh C OJJHUM M3 A3bIKOB nporpammuposanusa (Python, ITackans).

Ms1 HageeMcs, UTO 3HAHMA H YMeHH#A, IMOJYYeHHBIe Ha YpPOKax
uH(pOpMATUKKM, Bbl CMOKETE IIPUMEHATH B JajbHEHIIeM HIPH PEelIeHun
pasHooOpasHBIX JKH3HEHHBIX 3ajad, IpealoJjaraioiieM TaKHe JTambl,
KakK:

¢ Heldenoideaniie — IIIOCTAHOBEA 3a8TaUH Ha OCHOBe COOTHeCeHHA
TOro, 4TO YyiAHe H3BeCTHO, M TOr'o, 4TO Tp-E'ﬁ}FETCH YCTAHOBHUTE;
* RJAGHUPOSAHUE — OoIIpeldelleHHe IIOCTIeJOBATEIBEHOCTH IIPOMEeRY-

TOYHBIX IEeJeil ¢ YVYEéTOM KOHEeYHOro peayibTara, pasdueHme 3za-
Javud Ha mojsajadH, paspaboTka mnociaegoBaTeJbHOCTH M CTPVK-
TYPbl JAeHCTBHII, HeOoOXOAMMBLIX IJA AOCTHIKEHHA IeJHd ¢ IOMO-
B0 (PpHECHpPOBaAHHOTO Habopa cpecTs;
RNPOZHOZUPOBARUE — IIPEIBOCXHUIIEHHE DEe3VIbTATA;
KoHmMpPoids — WHTePTpeTandAd MOoJAYIYeHHOTO pelyakTaTa, ero
COOTHeCEeHHe ¢ HMeRINHMHcA JaHHBIMH ¢ IeJBH VCTAHOBIeHHA
COOTBETCTBHA HJIHM HECOOTBeTCTBHA (0ODHADYIKEHHA OIMIHOKM);
* KOppexutsa — BHECEeHMe HeODXOJMMBIX JOIOJIHEHHH M HC-
NpaBJeHWH B TIJIAH JeHCTBHH B cJaydae oDHapy:HeHHA OIMHOKH;
* OUEHKA — OCO3HAHME 4YeN0BeKOM TOI'0, HACKOJILBHO HAYECTBEHHO
UM pelreHa 3ajada.
Ha crpammmax ydveOHHKa noapoOHO paccMOTpeHBI pelIeHHA TH-
MOBLIX 3ajad o KamjaoH muaydaemoil teme. B KoHue kammgol ria-
Bbl VueOHHKa IpHBeAeHBl TeCTOBLIE 3aJlaHHA, KOTOpPHIe IIOMOIYT BaM




Beenenwne

OEHHUTE, XOPOIIIO JH BhI OCBOWIH TEOPETHYECKHI MaTepHal M MOKeTe
JU NPUMEHATh CBOM 3HAHWA AJA pelleHWA BO3ZHMKAIOIIUX NpodJeM.

JIeKTPOHHOE NPHJIOKeHHe K V4eDHHKY, cojep:kalllee BHAeOpPOJIH-
KM, MYJbTHMeAHiIiHbIe MNpe3eHTAIMH, MHTEPAKTHBHLIE TecThl, CCBLI-
KM Ha pecypcel HHTepHeTa, HaxXogUTCA B ABTOPCKOH MAaCTepPCKOI
JI. JI. Bocoroii (https://bosova.ru/).

H3yuaa TeopeTHYecKHH MaTepHas, paboTasd ¢ JONONHHUTEIBHBIMH
MaTepuaJaMi, OTBedas Ha BOIPOCHI, pemdiad 3aJadd W BBINOJHAA Hpak-
THUeCKHe 3aJaHWuAd Ha EOMIBHTEpe, BBEL CMOMKeTe IIOJHOCTBH IIOATO-
TOBHUTHLCA K TOCYAAapCTBeHHOM HMTOrOBOM aTTecTalMH MO HMH(OpPMAaTHKEe
B (hopMe 0OCHOBHOI'O rocygapcreeHHoro sksamena (OI'D), TpeboBanus
K KOTOpPOMY pasMeIlleHLl Ha caiiTe PefepalbHOro MHCTHTYTa Megaro-
ruyecknx musmepenuii (https://fipi.ru/).

B pabore ¢ yueOHMKOM BaM TOMOIYT HaBHTaIlMOHHLEIE 3HAYKH:

— BayXHOEe YTBep:KJAeHHe HJIH oIlpejesieHHe;

— HHTepecHada uHGoOpMaNUA;

— TIpUMep pellleHus 3ajadyu;

— uH(bpopManug, nojlesHas ANA pellleHHUdA NPaKTHYECHKHUX 3ajad;
— ccelIKa Ha pecypc B MHTepHere;

BOIIpOCHEI B TercTe Imaparpada, Bompocsl M 3ajllaHudA Jd
CaMOKOHTPOJIA;

— BAalAaHWUA [J#A HOATOTOBKHM K HMTONOBOH ATTECTAIIMH,

— [OMAaIllHWH IIPOEKT WJH HCCJeJoBaHue;

— 34aJaHMA [OJIAd BBINOJHEHHA HA HKOMIBHOTEpDE;

— rpynnoBasa paboTa;

— MexRIIpelMeTHBIe CBHA3H.

PEBEDAOHERO S
|

Kenaem ycmexoB B M3y4YeHHH HHpOpMaTHKH!




Mmaea
CUCTEMbI CHUCJNTIEHUA

§1.1
OOwume cBengeHUst 0 cUcTeMax CUYUCIIeHUs

K nioueévie caosa:

* cHCTeMa CYHCJIeHHSA * NO3MIHOHHAA CHCTEMAa CYHCIeHHA
* nupa * OCHOBaHHE

* ampaBuT * pasBépHyTasa (popMa 3anmMcH THCJIA
* Heno3uiMmoHHAHA * ¢cBépHyTad (popMa 3alHCH YHCIA

CHCTeMa CUYHCIeHHA

1.1.1. UcTtopma cucrtem cyYMcneHus

Kak Tosbko /oM HAYaAAH CYMTATH (4 3TO NMPOMIOILIO EIé B Ka-
MEeHHOM Be€Ke), VY HHX IoABHJAach NOTpeOHOCTH B 3allMCH YHCEJI.

CUCTEMa CYMCAEHUA — 3TO 3HaKOBas CUCTeMa, Onpeaensiollas
Npasmna 3anucK Yucen. 3HakW, C MOMOLLLIO KOTOPLIX 3aMWCbIBaIOTCH
YMCNa, Ha3bIBAIOTCH uudpamn, a Mx COBOKYNHOCTb — ampanuTom
CUCTEMbI CUMCAEHMS,

B mo6Goii cucTeMe cUHCJIeHHA OHEMPHE cay:kar aaa obo3HaueHHA
YHUCEN, HASLIBACMLIX AA06bLMI; OCTAILILIE YHCIa (AI20pUPLMUYECKTE)
IIOJIYYAIOTCHA M3 V3JIOBBEIX YHCeJI B Pe3VJbTATe HEeKOTOPHIX OIIepariHii.

CucTeMBbl CUMCJAEHHA pasJndalTcd BbIDOPOM V3JO0BBIX 4YHCel M
cnocobaMi 0OpasoBAHHA AJTOPHTMHYECKHX YHcell. MoKHO BBEIJEJIHTH
cJe/lVIOI[e BHIABI CHCTEM CUYMCIeHWSA:

1) yumapHaa cHcTema;

2) HEeNno3mIMOHHbLIE CHCTEMBbI;

3) NO3HIIMOHHEIE CHCTEMEI.

HaxoakM apxeoJIOrOB Ha CTOSHKAX I[epBOOLITHBIX JIHOJIeil CBH-
IeTeIbCTBYIOT O TOM, YTO MNEePBOHAYAJILHO KOJHYECTBO IIPeIMEeTOB
oTo0paskajock PABHBIM KOJHYECTBOM KAaKHX-THDO 3HAYKOB: 3apyboK,
yépTover, Todver., Takad cHcTeMa 3aTHCH YHCeN HA3BIRAETCH YHAPIOLH
(emMHMYHOM), TAaK Kak Jwboe 4yHcIo B Hell obpasyeTcd NYTEM IIOBTO-
peHHA OJHOr0 3HAKA, CHMBOJH3MPVIOIIET0o eJuHHILY.

¢




CuctemMesl CHUCNEHWA

OTrosockn yHAPHOH CHCTEMBI CYHCJIeHHA BCTPEYAIOTCA M Ceroj-
Hda. CaMu TOro He Oco3HaABasA, €10 MNOJB3VIOTCA MAJBIIIHN, ITOKA3BIBAA
Ha NaJbllaX CBOM BO3pacT; yHaApHaA CHCTeMa CYHCJIeHHA (CYeTHBIe
MAJ0OYKH) HCIoJAbaveTca s o0ydeHHMsA JeTell CUETY; e€ MOMKHO pas-
TIAAeTh B HHAWNKATOPAX VPOBHA 3BYKOBOIO CHTHAJNA B COBPEMEHHBIX
ayauocucTeMax.

YHapHaa cHcTeMa — He CAaMbIM VA00HBIH cmocod 3amicH YHCel.
3anucelBaTh TakuM ob0pasoM OoJbIINe KOJIMYECTBA YTOMHMTEJILHO, Ja
H 3aOHCcCH IOpPpH 2TOM DOAYVYAKTCA O4YeHEB AJHHHBIMH. C TeYeHHeM Bpe-
MeHH BO3HHKJH HHBIe, OoJjiee 9KOHOMHYHEIE CHCTEeMBLI CUYHCJIEHHA.

I[IpuMepHO B TpeTseM ThICAYEIETHH A0 HAIEH 3pbl €erMNTAHE TPH-
AVMAJIH YHCJIOBYIO CHCTEMY, B KOTOpoOil AaaA obo3HaueHHA VY3J0BBIX
yucena 1, 10, 100 u 1. n. ObLIM NpeaAyCMOTpPpeHBI CHelHAJBHBIE 3HAY-

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

Puc. 1.1. AndasHT erHOoeTcKoH CHCTEMBI CUHCIEHHI

Bee octanbHBIE (AITOPHTMHYECKHE) YHCJIA COCTABJANHCE M3 3THX
V3JIOBBIX 4YHCeJI IIPH NOMOINM onepanuu chaoxennsa. Hanpumep, utobsl
u300pasuTer yucao 3252, pUCOBAJIM TPH IIBeTKAa JoToca (TPH TBICAYH),
JBAa CBEPHYTHIX INAJBMOBBLIX JIMCTa (JABe COTHH), NATHL AYr (OATH jOe-
CATKOB) M JBa miecta (ABe eawHHIIbI). Benmumnua uncna He 3aBucesa
OT TOro, B KAKOM MOpAJKEe PAacCHOJarajJuchk COCTABAAIOIINE ero 3Ha-
KH: UX MOHO OBLIO 3aOIHUCHBIBATH CBepXy BHH3, CIOpaBa HAJIeBO HJIH
BIIepeMelIKy.

Cuctema cHUCNEeHWs HasbIBAETCS HEeNO3IWUMOHHOW, eCcnii B Hel
KONMYECTEEHHbLIM 3KBWMBANEHT (3Ha4YeHWe) UW@PbLl HE 3aBUCKMT OT €8
nonoxeHus (MecTta, NO3WUKMKW) B 3anUCK 4Yucna.

I[IlpumepoMm HENo3MIMOHHON CHCTEMBI CYHCJIEHHMdA, KOTOpad
COXpaHHJach A0 HAIIHX AHel, MOMKeT CHVKHTHL CHCTeMa CYHCJIeHH,
npuayManHaa Oojiee JABYX € NMOJIOBMHON ThicAY JeT Hasan B JlpesHem
Puwme.

B ocHOBe pMMCKO# cHCTeMBl CUMCJIEHMA JeKaT yaJoBble uucaa 1,
2, 10, 50, 100, 500 m 1000, oboszHauvaeMble COOTBETCTBEHHO 3HAKAMH
I (opgme nmanen), V (packpeiTas jgajoHb), X (JABe cl0:KeHHBIE JIAJ0HH),
L, C, Du M (puc. 1.2).




Ofwue ceeneHus 0 cUcTemax CHMCNeHus

A
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Puec. 1.2. Pumcrue nudppi

3anMch aJrOPUTMHUYECKHX YHCeJI MOJYYaAeTcA MYTEM CI0MKeHHA H
BBIYUTAHMA V3JOBBIX YHCEJ ¢ VUETOM CJOeAVIOIero ImpaBHa: 3Hade-
HHe KasXKJ0T0 MeHBIIero 3HaKa, IIOCTABJEHHOTO cJeBa OT OoJbIIero,
BBEIUYMTAETCH M3 3HAYeHHA OOJBINEro 3HAKA; 3HAYEHHME KaX/JI0ro MeHb-
IIero 3HakKa, MOCTABJIEHHOTO copaBa or Ooablero, mpudaBiadeTca K
aHauyeHWO DOJbLIIEro 3Haka.

Hanpumep, sanuck IX oboszmadaer umciao 9, a sammces XI —
gyucao 11. Jecarnunoe uneno 99 ummeer Taxoe npejcTaBlieHHe:

XCIX=-10+100-1+10
Nyl N e

B mamm gam mobyio M3 PpUMCKHX IH(QP OpeaIaraercia HCHOJIb30-
BATH B 3aIMCH oJHOro yncjaa He Gonee Tpéx pas nmoapsax (raba. 1.1).

Tabaunma 1.1

3anucb YMCen B PUMCKOW CUCTEME CYNCNIEHNA
EavHuubl Odecatkun CoTHM Teicaumn
11 10 X 100 C 1000 M
2 11 20 XX 200 CC 2000 MM
3 III 30 XXX 300 cCcCC 3000 MMM
4 1V 40 XL 400 CD
5 V 50 L 500 D
6 VI 60 LX 600 DC
7T VII 70 LXX 700 DCC
8 VIII 80 LXXX 800 DCCC
9 IX 90 XC 900 CM

Tabnuma 1.1 noseosger OLICTPO M NPABHWILHO 3aIHCATE B PHMCKOH
cHcTeMe CcYHCJIeHHuA Joboe 1enoe uwmeao or 1 go 3999, Yrobwr ato
caeNnaTk, AJAA HHQP, CTOAIIMX B paspaAfax THICAY, COTEeH, AECATKOB H
eIMHNALL MCXOJAHOro 4yMciaa, mo tabamie noadbupawTesas M BbINHCHIBAIOTCH
B NOpAAKe CJeJ0OBAHHA COOTBETCTBYIOIIHe KOAOBHIe rpynnsl. Jasa Toro




CuctemMel CHUCNEHWA

yToOBl 3anmucaTh 4YHcaa, 00abmmEe 3999, NpUMEHAIT CHeNHAJIbHEIE
IpaBMJjia, HO 3HAKOMCTBO C HMMH BBIXOJAHT 34 paMKM HaIIero Kypca.

PuMmcknvmu mudpamu nmoabps3oBannck odeHb joaro. Eme 200 mer
HasajJ B JeJIOBRIX Oymarax 4ducia JOJIEKHBI OblLIM 0D03HAYATHCA PHUM-
cKHMH mubpaMu (cuuTanock, 4To 0OBIYHBIEe apabckwe IHUQPBI JerkKo
nognenars). PUMcKkasa cucTeMa CUYMCIEHHSA CEroJHA HCIOJNb3yeTcA B
OCHOBHOM 1A HAMMEHOBAHHWA 3HAMEHATEJIBHBIX AT, TOMOB, DPa3eJIOB
H IJIaB B KHHrax.

Q Hapsay ¢ vepornnpuryeckuMn B OPEBHOCTU LWWMPOKO NPUMEHRANWCH
angaeuTHbIE CUCTEMbI CYUCNEHWS, B KOTOPLIX 4Yucna uaobpaxanucob
bykBamu andgaswurta. Tak, B [lpeeHen peuwn 4mcna 1, 2, ..., 9 obo-
3Ha4yann nNepesiMi OeBATbld OykBamwy rpedeckoro andgasuta: o = 1,
f=2,v=3 1 1 0 Ona obozHayeHWa OeCATKOB NPUMEHANUCH cne-
aywouwmne gesAats Byke: 1= 10, k=20, L =30, n=40 u 7. o. na obo-
ZHAYEHWA COTEH WCNONb30BANWMCE NocnegHwe neeate bByke: p = 100,
og=200, t=300 u T. AO.
AndaBUTHON Hymepauumen NoNb30BaNIMCE TAKXKE HXHbIE U BOCTOYHbLIE
cnassiHCKWe Hapogpl (Ttabn. 1.2).

Tabmauna 1.2
CnassaHckuin undposoin andasuTt

B : B
H EE H e H ze
g gs| e 3 S| 3 2g
2 & 52 = & HE| o P 52
E 5 | 88| & : £8| £ 3 g 5
@ = =l i = Fe | om = =l
A | As 1 1T |H| 10 [ p | Pum 100
E Benn 2 i{ Kako 20 E Cioso 200
'i: Cnaroas 3 1{ Jloon 30 "T' Teepmo 300
:ﬂ; IoGpo 4 ;11 Mgeicnere 40 % Yk 400
€ |Ecms 5 | H |Ham 50 | & | @epr 500
S | Bexo 6 | 3 |Ken 60 | ¥ | Xep 600
Z | Bemns 7 | O |om 70 | ¥ |Ien 700
ﬁ Hixe 8 ﬁ IMoxoii 80 iﬁ Omera 300
O | Dura 9 0 | depm 90 | I |Ilum 900




Obwme ceeneHUs 0 cUCTEMax CHMCNEeHWs

Hap Oykeon, obo3HavaBwen uwdpy (MM Hag BCEM YWUCNOM), CcTa-
BM/AICA cneumansHbll 3Ha4ok (TUTno). Hanpumep, ecnu 3anucate B
CNaBAHCKOM Hymepaumum ymcna 55, 288, 1 w 498, 10 MOXHO npo-
yuTath ¢dpasy:

HE CNH, A& gYH
,ﬂ,ﬂﬂ 3ancCK TeICAY, OSCHATKOB TbICAY, COTEH ThICAY W T. A. WCNOonb-

3oBanucb Te xe OyKBbl, 4TO U Ans 4ucen 1-9, Ho ¢ noHBaBneHHbIMK
K HAM cneuwanbHeiMKM 3Hadkamu (pwc. 1.3).

a ® -a- B
% [ ] “ . » ’ L]
1 000 20 000 100 000 2000 000

Puc. 1.3. CnasaHckaa andaeuTHAA HyMepaLWa

B Poccun cnaesHckas Hymepauus coxpaHanace 0o koHua XVl eseka.
Mpw MeTtpe | Bo3obnapana apabckas Hymepauwsa, KOTOPOW Mbl NONb-
ayemMca 1 cendac. CnaBsHCcKkaa Hymepauus COxpaHunacb TONbKO B
6orocnyxebHbiX KHWMrax.

1.1.2. NMNo3MUMOHHBLIE CUCTEMBI CHUCNEHURA

PacemorperHble HaM#B Heporaumdmuyeckne W ampaBUTHBIE CHCTe-
MBIl CYMCJeHMA HMMeJaH OJAWH CYIIecCTBEeHHBIN HEJOCTATOK — B HHX
OBII0 OYeHB TPYAHO BBIMNOJHATHL apudMeTHUecKHe OmMepamu. ITOro
Heyao0GCcTBa HET YV NO3MIIMOHHBIX CHCTEM.

Cuctema cyMCNeHna Ha3blBaeTCd MO3WUMOHHOW, eC/IM  KONW4ecT-
BEHHLIA 3KBUBANEHT (3Ha4YeHwe) undpbl 3aBUCUAT OT €€ NONOXKEHWA
(mMecTa, no3avunK, paspsga) B 3anucu vucna.

OcHOBHBIE [IOCTOMHCTBA JW000H MO3UIIMOHHON CHCTEMBI CUYHCIe-
HHMA -— [IPOCTOTA BBINOJHEHHA apH(p)MeTHYeCKHX ONepamuil H orpa-
HUYeHHOe KOJWYeCTBO CHMBOJOB, HeoOXOAMMBIX [JA 3alucH J0bIX
THCE.

©
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Cucremsbl cHMcneHms

3HameHUTbIn GPaHUY3CKWIA MaTemMaTtnk, MexaHuk, Gu-
3Kk 1 actpoHom lMeep-Cumon Jlannac (1749-1827)
TAKUMIK CNOBaMK OouUeHWN «0TKPbITUE:= I'IDE-MLI.HDHHCIH
cuctembl cHMcneHus: «Mbicnbe BblpaxaTb BCce 4ucna
HEMHOMMMIK  3HakKamK1, npujaead wMM 3HadYeHwWe no
dopme, ewe 3HaveHre No MecTy, HACTONBKO NpPOoCcTa,
4YTO UMEHHO W3-3a 3TOW NPOCTOThHI TPYOHO OLUEHWTL,
HAaCKONbLKO OHa YyOWBWUTENBHA».

JlecaTuuHada cHCTEMAa 3allUCH YHCEJ, KOTOPOM Mbl [IPHUBBLIKJIA
MOJB30BATHECA B MOBCEJIHEBHOH JKH3HH, C KOTOPOH MBI 3HAKOMBI C
MeTCTBA, B KOTOPOI NPOM3BOJAMM BCe HAINM BbIYHUCIEHHA, — IIPHMED
TO3HUIIHOHHOH CHCTEMEl CYHCJIeHHH.

AndaBuT gecATHYHOH cHcTeMbl cocraBadwT uudgper 0, 1, 2, 3,
4, 5, 6, 7, 8, 9.

¥ mosMIHMOHHON CHCTEMBI CUMCIEHHA ecThb ocHoBaHue. OcHoBaHue
JecATHYHOH cHcTeMBl — 4YHcao 10; cTenmeHH OCHOBAHHA ONpeaesioT
«Beca» MO3UIIMII (paspanos) B sanucu uuciaa. M3 ABYyX ogMHAKOBBIX
mu(dp, HAXOAAIIHUXCS B BalHCH YHCJA PALOM, JieBagd OUdpa HMeeT
B 10 pas Ooablllee 3HaveHHe, YeM IIpaBasd.

IIpumep 1

B necarmunoM umHcenae 355 =3-100+5-10+5-1 nudpe 5,
HaXoAAIMecHd B pPA3HBIX MNO3HIIMAX, HMMET pas/iHYHbIE KOJIHYEecT-
BeHHBIe 3HAYEHHA: D JecATKOB U O eJHHHIIL.

AnropurTMuyecKue uyHciaa o00pasviTcA B JMeCATHYHON MO3MIIUMOH-
HOH cHCTeMe CYHCJAeHHA cJeayvIoInuM oOpasoM: 3Ha4YeHHA IIH(pp yM-
HOMAKTCA HA <Beca» COOTBETCTBYHIIMX MO3MIUM (paspsamos) U Bce
MOJYYEHHBIE NPOM3BEAEHHSA CKJIAABIBAIOTCA. JTO OTYETJIHBO IIpOCIIe-
JKUBAeTCA B YHCIHUTENbHBIX PYCCKOro #A3bIKa, HaAIpPHMeEp: «TpPH-cTa
OATE-AECAT OAThL».

Apupmerndeckue AelcTBMA HajJ AeCATHYHBIMM YHCIAMH BBIIOJ-
HANTCA C IIOMOIOBH) OJOCTATOUHO ITPOCTBIX GHEPEI.H,HI?‘[, B OCHOBE EKOTO-
PBIX JIe;KAT M3BECTHBIE KaMKJAOMY INKOJBHUKY TAOMMIBI VMHOMKEeHHA M
CJI0EeHHA, a4 TaKe IIPABHJIO IIepeHOoca: ecJid B pe3vJbkTaTe CIOoeHHA
ABYX nudp moaydaeTcda 4YHCJI0, KoTopoe Ooabme mau pasHo 10, TO
OHO 3AlHUCBIBAETCHA € MOMOINBH) HECHKOJIBKHMX Hubp, HAXOAANMXCHA HA
COCeJHMX TO3HIIHAX.




Ofwue ceeneHus 0 cUucTemax CHMCNeHus

MotpeGoBanock MHOMo ThicA4YeneTuin, 4YTobbl NIOAW HAyYWNUCb Ha3bl-
BaTb W 3anucbiBaTek 4YWCna Tak, Kak 3To Agenaem Mbl ¢ Bamu. Haua-
no atomy 6eino nonoxeHo B [pesHem Ervnte u BaewnoHe. eno B
OCHOBHOM 3aBepluivnu nHagnickuwe matematukm B V-VII Bekax Hawewn
2P6l. BaxHbIMm AOCTUxREHWEM HHLLHHCKDI?I HayKKn BbIno BeeAeHWe OCcOo-
6oro o0603HaYeHMa ANA nponycka paspanoe — Hyns. Apaboel, no-
3HAKOMWBLUMCL € 3TOW Hymepauwein nepeBbiMK, MO AOCTOUHCTBY eé
OUEHWUNK, yCBOUNKM W nepeHecnu B Eepony. Mony4yue HazeaHwe apab-
ckoWn, ata cucrema B Xll Beke HaweW 3pbl pacnpocTpaHunace NO BCeW
Eepone u, Byay4n npowe v ynobHee ocTanbHbliX CUCTEM CYUCNEHWUSA,
ﬁbICTpU X BbITECHWNA W CTana WCNoNe30BATECHA NOBCEMEeCTHO.

CyiiecTByeT MHOJKECTBO IIO3HI[MOHHEIX cHcTeM cuHcaeHus. Ilosm-
IIHOHHAA CHCTeMa CYHHCJIeHHA olnpeljeldAeTcd OCHOBaAHHMeM, B KadYeCTBe
HOTOPOr:e MOMIHO HMCHOABEOBATE LPOM3IBOJEBHOE Le/loe YHCI0 q = 1.
ﬁ.]IlTlELBHTDM HDSI—IIIHGHHDfI CHCTCMEBL CHICIECHIIN ¢ OQCIHOBAITHEM  CJIV-
aar urena 0, 1, ..., ¢ — 1, Kamj10e U3 KOTOPBIX MO:KeT ObITH 3allH-
CAHO C IOMOIIBI OJHOI0 VHHKAJBHOTO CHMBOJA; MJuajmel mudpoii
Becerjga saBiaserca 0.

B H(}SH]J,HDHI{GI‘;I CHCTEME CYHCIEHIS C© 2 OCHOBAHHEM {f DO
HeOTpHIIATeJIbHOE Ilejioe THCJI0 MOKeT OBITH IIpeJICTABJIeHO B BHJe

A, =18, PFaggetR i ey, (1)
3nech:
A — uymeno;
(¢ — OCHOBaAHWE CHUCTeMEl CUHCICHUWS]
d; — Uudpbl, IPUHALIERALNe aadaBuTy TaHHOH CUCTEeMbl
CUMCJISHITH,
7 — HKOJMYECTBO DA3PHAI0E 4MCIIa}
¢! — «Bec» i-To paspAmga.

3anuck yncna no dopmyne (1) Ha3biBaeTcR pa3BépHyToin dopmoi
zanicK. CeepHyTOWM &GOpMOA 2EMNKWCKM  4YWCNa HASLIBAETCA  Ero
NpefcTaBnNeHne B BUAE @, i, 5...d dy.

IIpumep 2

Pacemorpum pecaruynoe umeno 4351. Ero ceépryraa dopma
JallHCcH HaCTOJABKO IIPHBEBEIYMHA, YUTO MBI He 3aMevTaed, KaK B VMe
LHepexXoJUM K PA3BEPHYTOH 3auMcH, YMHO:HAA UU(Pbl 4MCIA HA
«BeCa» PAa3pAlfoB T CRJAAILBIEAL HOJYVIEHHEBEIC ITDOHIBCICHIH.

4-10+3-102+5-10'+1-10°.

O
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Cuctemesl CHYUCNEHWA

Y106bI NepeBecTM YMCNO M3 MO3MUMOHHOW CUCTEMbl CHUCNEHWA C
OCHOBAHWEM ¢ B AECATUYMHYI0 CUGTEMY CYWCAEHUHA, HeoBxogumo
3anucarb WCXOAHOE YUCNO B pPasBépHYTOl GOpMe U BbIYMCIUTL
3Ha4YeHue NoNy4YUBLLIErocs apudMeTUHecKoro BbipaXeHWs.

=

IIpumep 3
IlepeBenéM B [AeCATHYHYI) CHCTEMY CUYHCIeHHA uHcao 1423;,

npeancraBpJieHHOEe B CHCTEME CYHCJIEeHHWA ¢ OCHOBaHHEM 5.
IlocTpouM pasBépHYTYIO 3anuck umcaa 14235:

il

' !
10 L 3 '

il v ;
28 —1x5% 4x5°+2x5'+3x5¢
® "2 1 2 i

BH‘IHEHHM 3HaAYeHHe BhIpaXeHHA:
1-52+4-5°+2-51+3-5%°=125+ 100 + 10 + 3 = 238.
Hrax, 1423; = 238,

3

ko D
e b

CAMOE MMABHOE

CHcreMa CUHCIeHHS — 2T0 3HAKOBAS CHCTeMAa, OIIpeaeasmlnas
NpaBWJIa 3anMcH 4YHce]. 3HaKH, ¢ MOMOIIBI KOTOPBIX 3alHCBIBAIOTCH
YHCJIa, HA3BIBAIOTCHS MIH(MpPaMH, a HX COBOKYIHOCTE — alpaBHTOM
CHCTEeMBI CYHCJIEHNA.

CHcremMa cuMCJIeHHA Ha3BIBAETCA HENMO3HUIIMOHHOM, €CJIH KOJHYeCcT-
BEeHHBIH SKBHUBAJIEHT (3HaueHue) M(ppPBI He 3aBHCHUT OT €€ IOJIOMKeHHdA
(MecTa, IMO3MIIMH) B 3aIIMCH YHCJA.

CucreMa cuMcJeHNMA Ha3blBaeTcdA MO3WIIMOHHOM, ecJHM KoOJHYecT-
BeHHBIH SKBHBAJIEHT (3HadeHHe) IH(}ppPBLI 3aBHCHT OT €€ NOJOKeHHA
(MecTa, MO3UIIMM, paspfAfa) B 3allMCH 4YHCJIA.

IlogummoHHAsA cHCTeMa CYHCJIEHHA OIpejenfdeTcd OCHOBAHHEM, B
KadecTBe KOTOPOro MOMKHO MCIOJBL30BATH IIPOM3BOJIBHOE IIeJoe YHCJIO
q > 1. AndapHTOM HOBMIIHOHHOH CHCTEMEI CUHCIEHHA ¢ OCHOBAHHEM
cuaysxar umena 0, 1, ..., g — 1, KasEgoe U3 KOTOPBIX MOXKeT OBITH 34-
NMHCAHO ¢ MOMOINBID OJHOIO VHHKAJIBHOTO CHMBOJIA; MJiaaImei mugpoi
Bcerga asaserca 0.

B moswmmonwo# cucTemMe CYMCIEHWA ¢ OCHORAHHWeM ¢ Jwoboe mHe-
OTPHUIIATEJBHOE I[eJioe YMCJI0O MOMKeT OBIThH IpeJICTABJIEHO B PA3BEpPHY-
TOH (hopme:

A,—a, " s 7 W SN e I
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Obwue ceeneHus 0 cUCTeMax CHMCNEHUN

3aecs:

A — umeno;

¢ — OCHOBaHWE CHCTEMBI CUMCIeHH;

@, — LHUOPE, OpHHAAJNEKAIIHe AJIPaBHTY NAHHONH CHCTEMbI
COHHCIEeHT,

N — KOIHYECTBO PASPANOB YHCIIA;

¢! — «Bec» i-To paspana.

YT10o6BI mepeBecTH YHCJI0 U3 MO3MIIMOHHOH CHCTeMbl CUHCJEHHA C
OCHOBAHMEM ¢ B HECATHYHVH) CHCTEMY CUHCJIeHHS, HeODXOIHMO 3aIlH-
caTh MCXOJHOE YHCJ0 B pPasBepHYTOH (hopMe M BBIYHCJIHUTHL 3HaAUEHHE
NOJNYUYHMBIIEroca apM(pMeTHUYeCKOro BhIpAXeHH.

Bonpocel v 3apaHus

1. HailiguTe gomonHHTEeNEHYI0 HH(poOpManHio o0 VHapHOH, MO3HIIHOH-
HBIX M HEMO3WIMOHHBIX CHCTEeMaxX cuHcjeHudA. HYem oHM pasam-
yaiorca? IlpuBeauTe nmpumepsl.

2. Buoiacaure ¢ nomomisio HMHTepHeTa, Kak CcJOBa  «TbMas, A
«IETHOH», «JIEOApP», <«BpaH», «KOJOJa» CBA3AHLBI C TEMOH
«CHCTeMEBI CUHCJEHHA» H 4UTO OHH 0003HAYAIOT.

3. Ha mnocramenTe mnamatHHEa Ilerpy I B Cankr-Ilerepbypre
pPUMCKMMKM mudpaMHd 3anMcaH TI'ojJ OTKPLITHA NaMATHHEA:
MDCCLXXXII. B kaxom roay OBLT OTKPBIT 3TOT NaMATHHK?

4, Kax BBI cuHTaeTe, MOYEMY MO3HIIHOHHBIE CHCTEMEI CYHCJIEHHA C
ocHoaguaMH 5, 10, 12 u 20 HaA3LIBAIOT CHCTEMAMM CUYHCJIEHHUSHA
AaHATOMHYECKOT0 IPOHCXOMKICHUA?

9. Kax or ceépHyTOH (OpMEI 3amMCH JeCATHYHOTO YHCJA TepeHTH
K ero paseépryToit dopme?
6. 3anummuTe B pasBépHyTOil (hopmMe umcia:
a) 143511,,;
6) 1435114;
B) 143511,4.
7. BolunciuTe JecATHUYHBIE SKBHBAJIEHTHI CHAEAVION[MX YHCEN:
a) 172g;
6) 219,
B) 101010,;
r) 243.
8. Yraxure, kakoe u3 umucen 110011,, 111,, 355 n 16,4 asnsaerca:
a) HaubonsIINM;
0) HAMMEeHBIIINM.

&
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CuctemMel CHUCNEHWA

9. YraxuTe MHHHMaJbHOE OCHOBAHHE CHCTEMBbI CUYHCJIEHHA,
B EKoToOpoili moryr OwITe 3anucanel uymena 123, 222, 111,
241. OnpepenuTe AecATHYHBIH SKBHBAJIEHT JAHHBIX YHCEJT B
HAlJIeHHOIl cHUCcTeMe CUYHCJIeHWd.

10. Bepunl s ciaeayiompe paBeHcTBa?

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

11. HaliguTe OCHOBAHHE X CHCTEMBI CUHCJEHHH, €CJIHM:
a) 14, = 9,

6) 2002, = 130,,.

12. Kakoe paBy3HauHOoe B JeCATHYHOH CcHCcTeMe CUYHCJIeHHA YHCIO
OKAaXKeTcA «KpyrasiM» (¢ ABYMA HYJAMH B KOHIE) B IATEepHUY-
HOH cHcTeMme cuucieHHA? Ecam Takmx 4YHces HECKOJBLKO, TO Ie-
pE‘-IH’CJIHT'E HX BCeE.

13. ITocTpoiiTe rpad, oTpamawiiuil pPasHOBHAHOCTH CHCTEM CYHCJE-
HHA.

g 1.2
ABon4yHans cucrtema cuucneHus

Knouwesenie cnosa:

* NBOMYHAA CHCTEMa CYHCJIEHHHA * «Beca» JABOMYHBIX pPaspAgoB
* amdaBUT ABOMYHOH CHCTEMBI * NBOMYHAA apu(MeTHKAa
CHUHCJIeHHHA

1.2.1. [BOM4YHbIE YMUC/Ia U UX NepeBoa
B AECATUYHYIO CUCTEMY CHUCNEeHUd

0 ABOWMYHONA CUCTEMOW CUYMCHEeHWA HA3biBaeTcs MNO3WUWMOHHAA cucTe-
Ma CYUCNEHWA C© OCHOBaHWem 2.

,[lJ'IH 3anvicy 4YHces B ﬂBDH‘[HGﬁ' cHCTEMEe CYUHCJAeHHA HCIIOJB3VHTCH
TONBKO ABe nupps: 0 u 1.

Jlna paboThl ¢ ABOMYHBIMHM 4YHMCJAMH HAJ0 3HATH «Becas JJBOHY-
HEIX paspagoe (rabmx. 1.3).




IBonyHana cucrtema CHUCNEeHUN

Cxay

Tabauna 1.3
CreneHu yncna 2
n 10 9 8 g 6 5 4 2 1 0
2" 11024]| 512 | 2566 | 128 64 32 16 4 2 1

thumeHETaAM:

CBEpHYTOH (hopMe 3amHCH ABOMYHOTO YHCJIA:

10011, =24+ 2! + 2°=16+ 2 + 1 = 19,,.

JIr0boe nBOMYHOE YHCJIO MOKHO 3alHCATE B pPasBepHYyToH ¢opme.
Sanuinem, HAnpuMep, B paseépHyTtoit opme asouuHoe umcao 10011,:

43210

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

ITy 3amichk MOYKHO CAEJAaTh HpPOIe, eCJIH He BKJIKYATE B CYMMY
claraemMble ¢ HYJEBBLIMHM COMHOMHTENAMHM H He NHCATHL COMHOMHTEIH,
paBable 1. JIlpyrumm cioBaM#, AOCTATOYHO BKJKYATH B PA3BEPHYTYIO
3allMCh TOJBKO CTENeHH JABOIKH, COOTBETCTBYIOIIHE eIHHHYHBIM KO3(-

10011, = 24+ 2! + 20,

Tarkas q}GDMH 3allMCH <« IOoJACKA3BIEAET» IIPABHJIO MepeiBoja IIeJbIX
ABONYIHBIX YHCEJI B JAECATHYHYIO CHCTEMY CYHCIeHHA: HeoOXogHMO BBI-
YHCJIHTE CYMMY cTerneHeu ,I[BDﬁEH, COOTBETCTEYHOIIHX eIHHHIIAM B

1.2.2. MepeBoa uenbix 4Y4“cen M3 AecATUHYHOW CUCTEeMbl
CHYUCNEHUA B ABOWYHYIO

IlepesoanTe HeboabuMe Henbie uncaa (Hanpumep, or 0 go 1024)
B JBOHYHYK) CHCTeMY CUHHCIeHHA MOMHO C IITOMOIIIBI) TaﬁﬂHuhI cTe-

neeil umena 2. Pacemorpum stor cnocod HA npuMmepe umcaa 684.

Hama sagaua — npepcTaBHTE uHca0o 684 B BHIe CYMMEI cTeneHeH

gyucaa 2. Hauwém ¢ Hanboasineil cTeneHM uMceiaa 2, He IIpPeBbIIIa-

OIeH HexXoaHoe uyHceao., OueBHgHO, 2T0 512, 3anmumem:

684 = 512 + 172.

Ilogbepém pna umcrna 172 wHawbonbmylo cTeneHs YHcjga 2, HE

npeeslmammyio yucao 172. OuerngHo, 1o 128. 3ammmem:
684 =512 + 128 + 44.

Ilpogon:xkuB aHAJOTHYHBIE paCCYXHIAEHHA, MOJYIHM:
684 =512+ 128 + 32 + 8 + 4.

al100.tilda. ws
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Cwuctembl cHMCcneHus

Bocnons3dyemca yiKe 3HAKOMOH BaM TabmHmed cTeneHed JABOMKH
M J00ABMM B Heé CTPOKY, B KOTOPVIO BOHIeM 1, ecJH COOTBETCTBY-
0Iee 3HAYEHWEe CTeleHH BOINJIO B 3AalHCAHHYIO BeIIe cymmy, U 0 —
B IIPOTHBHOM CJyuae.

g 10| 9 | 8 | 7 |6 ]5 |4 |3]2]1]eoe
2n (1024|512 | 256 | 128 | 64 | 32 [ 16 | 8 | 4 | 2 | 1
5l o | 2| o |1 |o |1 )o]a]l1r]|]o]ue

BHHHH.IEM BCe MOJY4YeHHBIe HYJH H eJHHHIIBI CJIeBaA HaANnpapo —
aro U Oyaer ABOMUHAA 3anuchk dyHcaa 648:

Ay =010101011004 uanm 1010101100,.

Hynan, croamme JjieBee nepeoii eJQMHWIBI, ABJAITCHA He3Hadall[H-
MH, X MOKHO VAAJATH H3 3aIMCH JABOWYHOTO YHCJA.

PaccmorpuM emé oame crnocob mepeBofia IeJbIX 4YHMCe]l U3 Jecs-
THIHON CHCTEeMBbI CYHCIEHHA B ABOWYHYIO, OCHOBAHHBINH HA ONMepalHH
JleJIeHUA C OCTATKOM.

Ha ocHoBanum dopmynsl (1) Ans HeoTpuuATENBHLIX LENbIX ABOWNYHbLIX
yucen MOXHO 3anucartk:

B, 10 g0 =a, 1 2% ta, o202 + .+ g, 29 (1)

Paspesvm @, ;-2" '+a, _,-2*" 2+ .. +tay, -2 na 2. HenonHoe
4acTHoe Byner pasHo a, , 2" 24 a, .+ 273+~ .. 4+ a,, a ocTatok
ByneT paBeH 4.
Mony4eHHoe YacTHoe OondAThL pasfdenum Ha 2, 0cTaTok OT AeneHus
ByaeT paBeH a,.
Ecan npoaoknTs 3TOT NPOLUECC OeNeHWs, TO Ha R-M Lare noayymm

Habop uwndp:

o]

Qs @y T gy aean &4,
KOTOpble BXOAOAT B ABOWMYHOE nNpeactTaBnedHye WCXoOHOro 4ucna w
COENafawdT C OCTatkami nNnpKy ero nocnegoearteneHomMm AeneHnn Ha 2.
Ho atwm LI,H¢I|‘JI:I B MCXOOHOM 4yucne 6binv 3anucaHs cnpaea Haneeo.
Mbl nony4unu npasvno nepesofa UenbiX AeCATUYHbIX 4YWucen B ABO-
WYHYHD CUCTEMY CHUCNEHWA.

0 Ona nepesopa LENOro ASCATUYHONO 4Yucna B ABOWMHHYIO CUCTEMY CHM-
CNEHUS HYXHO NOCNenoBarenbHo BeINONHATL AENeHWe AaHHOro Yucna
M NonyYaembIx HenonHbIX Y4acTHbIX HA 2 A0 Tex Mnop, noka He nony4yum
HernonHoe 4acTHoe, paBHoe Hyno. lNpeacraeneHwe MCXOQHOrO Yucna B
OBOWMYHOW cUCTEME cyucneHms obpasyeTcsa NyTEM nocnepoearefbHON
3anUcK NONy4YeHHbIX OCTATKOB, HA4YMHAs C nocnegHero.
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IBonyHana cucrtema cCHUCNEeHUn

IlepeBegém 1o 2TOMY NPABHJIY B ABOMYHVIO CHCTEMY CUHCJIeHHA
JecsaTuyHoe ypeao 11:
11:2=>5(ocr. 1)
5:2=2(oct. 1)
2:2=1(ocr. )
1:2=0(oct. 1)

BrinmcaB Bce ocTaTkH, HaUYMHAA C TOCJeIHETO, MOJYIHM JBOHY-
HYH 3alMCkE HCXOIHOI'O OJeCATHYHOI'O YHCIa:

1149 = 1011,.

3anmMuceIBATE PACCMOTPEHHVIO BBIIIE IMOCAeA0BATeJBLHOCTE A€HCTBHIM
(anropuT™M NMEepeBOia) MOMHO M «YTOJKOM»:

BeimuceIBasg OCTATKM OT JieJIeHHA B HaANOPaBJIeHHH, YKasaHHOM
CTpeJIKOil, MoJyuum ToT ke peayasrar: 11,,= 1011,.

PaccmoTrpuM emeé oauH, OojJee KOMIAKTHBIH cmocob samucH me-
peBoja yMcesJ M3 JeCATHYHOW cucTeMbl B JABOMYHVIO. Ero mMomHO HC-
IIOJIL30BATE TIPH nepeBofie OonbIuX (HanmpuMep, TPEX3HAYHBIX) YHCE:

363 | 181 | 90 | 45 | 22 | 11 | 5 9 1 0
1 11l el 11 o 1 1 0 1
N |

363,, — 101101011,

1.2.3. ABonyHaa apudmeTuka

ApudmeTHKa JABOWYHOH CHCTEMBI CUYHCJIEHHA OCHOBBIBAETCHA HA
HCIIOJI30BAHUH CHeAYIONIMX TaGJHI] CHOMKEeHHA U YMHOMeHHA:

==
ol == T

" 5
E
_|o]o|1
B
|




Cuctemel CHMCNEHWA

Tabnmuia ABOMYHOTO CHOMKEHHA HpejfenbHO npocra. 1 + 1 = 10, nmo-
atromy 0 ocTaérca B miaajiieM paspsafe, a 1 nepeHocHTcA B cTapIIHi
paspazn.

Ilpamep 1

PaccvmorpumM nOpuMepbl CHAOMKEHHMs 4YHWCeJ B [JBOUYHOH cHcTeMe
CUHCIeHnA.

T1lolo[1] HETEN S
_|_. 4 . . - | - ‘._|_.. L .
1/0|1]0 m 1
olol1]1 110l olnlo

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

Onepanua yMHOMEHHMA JBOWYHBIX 4YHCeJd BBINOJHAETCA II0
oOBIYHOH cXeMe, IPHUMeHAeMOH B JecATHYHOH CcHCTeMe CUHCIeHHdA, C
MocAeJOBATENEHEIM YMHOMKEeHHeM MHOMHMOIO Ha odepeHVI0 IHQpY
MHOXKHTEIA.

IIpumep 2

Brinonaum ymHO:MxKeHHe ABOMUYHBIX uyucen 1011, u 101,:

—
" 1. Eotd1
1|0 1

+-.-..-

1 (o211

REATIEREAE

1011, - 101, = 110111,.

Takum obpasoM, B JBOMYHOH CHCTEME CUHCIEHHA YMHOMKEHHEe CBO-
JAHATCA K CIBHTIraM MHOMXHMOI'O H CJHOXeHHAM.

BrluuTanHe, Kak M CJI0:KEeHHe, BLINOJHAeTCH «cToaburxom». Oue-
BHOIHO, YTO:

0-0=10,
1-0=1,
1-1=40.
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Cxay

,ﬂ,EDP‘E‘-I HaA CcUCcTema CHMCNeHWA

Ho uto nmoayumTesa, ecau HeOOXOAMMO BBEIYECTh M3 HYJIA €JHHHILY?

B amamormuyHOd cHUTYAllUM B JecATHYHON CHCTEMEe CUYHCJIEeHMA MbI
3aHMMaeM eJIHHHIY B cTapiieM paspsage. Tak Ke HaA0 NOCTYNAaTh
M B JABOMYHOI cucTeMe cuucjaeHudA. IIlpu sToM Hajgo NOMHHUTH, YTO
B JBOMYHOI CHCTEMe CYHCJI€HHUHA eJHMHHUIA CTApIIero paspsama obpasy-
eTcd W3 JBYX eIWHHI[ coceJHerc ¢ Hew MJIaJIero paspsaja.

Tabauna BBUHUTAHHA B [ABOMYHOHM cHeTeMe CUYHCJIeHHA Oyiger
AMeTE BH]

-lo]1
(o]0
1{10

IIpumep 3
Bouimonaum BbiumTanue aBoudHbIX yucesn 10101, u 1010,

i) Jai] |
tlol1] ol
T

1/0]1

10101, — 1010, = 1011,.

HMeneHHe ABOMYHBIX YHCE] CBOJHUTCA K ONEPAIMAM CpPABHEHUA H
BLEIYATAHHA W OPOPMIAETCA <«YTOJKOM®».

Ilpumep 4
Pasgenum amcao 110110, ma 110,:

[1]1]o[1]1]o0]
1[1]o0

el L
(=T B
!

le|e|

0
0

-t |
= In—l|l—|-

110110, : 110, = 1001,.
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CuctemMmel CHUCNEHWA

IlpaBHNIBEHOCTE BEIMOJHEHHA apH(pMeTHUYeCKHX oOIlepalHid B JIBO-
HYHOI CcHCTeMe CYMCJIeHHMHA BbI BCerjla MOKeTe IIPOBepHTh, Ilepe-
BEOSA B OecATHYHYVIO CHCTEMY JABOHUHLBIE OMNEPAHARI H IOJVUEeHHBIH
peayJbLTAT.

Kak w3secTtHO, koMneloTepsl paboTaldT ¢ unHdopma-
uuein, npeacrtaeneHHoi B Asou4HOM kKope. Ucxons
M3 23TOro, ecTecTBeHHO Obino Obl NPeanonoXuThb,
HTO MMEHHO KOHCTRPYKTOREI 3NEeKTPOHHBIX BkIYWMCNIKW-
TeNbHbLIX MALWWH NPpUAYyMann U OBOUYHYIO CUCTEMY
cymcneHnsa. Ho 2To He Tak. ,ﬂ,BDH‘-IHaFI cChCcTema
cyucnenHmss ¢ 0 n 1 Beina onucaHa BblAAKWUMCSH
Hemeukum ¢unocodoMm K maremarukom [oTdhpwu-
pom Nenbuuuem (1646-1716) U HECKONbKO BEKOB
HEe npeacraensana HUKakon npakTU4eckon LUEeHHOCTW.
CerogHa oHa fIBNAETCA OCHOBOW Hallero ungpoBoro
OKpPYXEeHWA.

CAMOE MABHOE

JdBoM4HOI cHCTeMOH CYHCJAeHHA Has3blBaeTCA TMO3HIHOHHAA
cHcTeMa cuMcaeHMs ¢ ocHoBaHuem 2. Jlna sanmcen umcen B ABOMYHOMN
CHCTEeMe CUHCJeHWA HCIOJB3YVIOTCA TOJABKO ABe mudpswi: 0 m 1.

Hnsa paboTel ¢ ABOMYHBIMHM 4YHMCJIAMM HAJAO0 3HATH «Becas JBOMY-
HBIX paspAAoB — CTeneHH 4dHciaa 2:

n 10 9 8 7 6 2 1 3 2 I 0

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

Ilna mnepepoja ABOMUYHEIX YMcell B JECATHUHYIO CHCTEMY CUMCTIe-
HHA AOCTATOYHO BBEIYHCJIHTE CYMMY CTeIeHeH IBOHKH, COOTBETCTBY-
IOI[UX eJUHNIIAM B CBEPHYTOH (opMe 3amMcH JBOMYHOIO 4YHCJIA.

Jlna meperoja menoro AecATHYHOTO YHCIA B JBOHYHYIO CHCTEMY
CUHCJEHNA HYXKHO I10CJe/IOBATENIBHO BBINOJHATEL JIeJIeHHe JaHHOTO
YHCJIA B MOJYVYAeMBIX HEMOJHBIX YACTHBRIX Ha 2 [0 TeX Mmop, IOKa
He IOJIVUUM 4YacTHoe, parHoe Hy.JW. IlpejcraBienme MCXOAHOIO 4HCiA
B JIBOMYHOH cHCTeMe CYHCJeHHA o0pasyeTcA OyTeéM TocjaeJoBaTelbLHOH
34IIMCH TIOJIVUEHHBIX OCTATKOB, HAYMHASA C IOCJeJHero.

ApudmMernuecKkne OmMEepanuyd B ABOWYHOH CHCTEMe CUYHCJIeHHA
BBIMMOJHAKTCA II0 TeM e IIPaBHJIaM, 4YTO M B JeCcATHYHOI cHcTeMe
CUMCJIeHHA.




Cxay

ABovyHana cucrtema CHUCIEHWUA

Bonpocbl u 2apaHua
1.

BeruncauTe mecATHYHBIE SKBUBAJIEHTHI JBOUYHBIX UYHCEN:
a) 111,

6) 1010,;

B) 11011,

. B HerkoTopslili MOMeHT BpeMeHHM B NpodHUpke Haxogmaack 1 Oax-

Tepusa. HMasBecTHO, 4TO KamAy ceKyHAY OakTepnil B npodHpKe
cTaHOBUTCA BABOe Donblie. Cronbko MX Oyaer depes 12 cexyupn?

. HEDEBEI{HTE ejble YHCIa W3 JecATHYHON cHCTeMbl CUHCJIEHHA B

ABOMYHVIO:
a) 89;

6) 600;

8) 2020.

. CKoNBbKO egWHHWI[ B ABOWYHON 3ANUCH JEeCATHYHOTO uncaa?

a) 128;
0) 129;
B) 255.

. CKOZMBKO 3HA4YAIHX HYJeH B [ABOMYHONH 3a0HUCH JeCATHYHOTO

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

. Haiipure CYMMY IOBOHYHEIX YHCeJ. PEBFJ’ILT&T 3JalnimuTe B gecHd-

THYHOH CHCTEME CUMCJIEHHA.
a) 101010 + 1101;

) 1010 + 1010;

B) 10101 + 111.

. HaiinuTe nmpousBeleHHe ABOMUYHBIX uYHcel. Pe3yabTaT sanHIInTe

B AecATHYHON cHCTeMe CYHCJIeHHd.

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

. Haiigure PA3HOCTE JBOHYHEBIX YHCE. PEEFJIBT&T JalliIoIuTe B

AecATHYHONH cHcTeMe CUMCIeHHdA.
a) 10101 - 101;

6) 10101 - 1101;

B) 10101 - 1111,

al100.tilda.ws




Cwuctembl cHMCcneHus

9. HalimuTe d9acTHOE [JBOHYHBIX 4YHcesJ. Pe3vasTar 3anmHIIATE B
NecATHYHON CHCTeMe CUMCJIeHHH.

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

10. PaccraBbTe 3HAKHM apmpMeTHUYECKHX olepalHil Tak, 4ToOwl OBIIHM
BepPHBI CJeAYIOINIHe PABEHCTBA B JBOWYHOH CHCTEMe:
a) 1100 ? 11 ? 100 = 100000;
6) 1100?10 ? 10 = 100;
B) 11007 11 2 100 = 0.

11. KaknMu mpenmMylllecTBAMH H HeJocTaTKaMH obiagaeT ABOMYHAA
CHCTEMA CYHMCJIeHHUA 110 CPABHEHHIO C JeCATHYHOMN?

§ 1 l3
Cucrtemsl cuucneHus, PoACTBEHHbIe
NABOUYHOW

Knwuweane cnosa:

* BOCBMEpPHYHAaA cHCTeMa * ImecTHajUuaTepuyYHad
CUHCJIeHHA CHCTeMa CYHCJIeHHA
* IBOMYHAA TpHaja * NBOMYHAA TeTpaaa

1.3.1. BocbmepuyHasa cuctemMa CHUCNEeHUs

BOCbMEPWYHOI CUCTEMOW CHUCNEHWS Ha3biBAETCA MNO3ULMOHHANA
cucTemMa CYWMCNEeHWA C OCHOBaHwem 8.

Jdnsa sanucH 4YHcesJ B BOCEMEPHYHOH CHCTeMe CYHCJIeHHA HMCIIOIb-
ayrorea uudgper: 0, 1, 2, 3, 4, 5, 6, T.

Ha ocmorammu d¢opmynsl (1) ana memoro BOCBMepHYHOTO YHCIA
MOMHO 3alHCATH:

= . -1 . -2 , 2l
&, 00 ge il =05 5 BEMobiny 50 B2 ok G805 (1)

85210
Hanpumep: 1063; =1-83+0-82+ 681+ 3 - 80 = 563,,.
Taxkum o6pasoM, AAA THepeBoja IEJOT0 BOCBMEPHYHOTO HUHCIA B
AeCATUYHYIO CHCTEMY CUMCIeHUS cleayeT IepeiiTH K ero passépHyToil
3amMCH M BBIYMCINTH 3HAYEHHE IOJYIMBINErocid BhIPAYKEHHA.

CrayaH € material100.tilda.ws
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Cuctemsbl CHUCNEHWA, POACTBEHHbLIE ABOWYHOW

Ilna nepeBoja mesaoro AecATHYHOIO YHCJIa B BOCEMEPHYHYIO CHCTe-
MY CYHCJIEHHA HAJ0 IOoCJeJOBATENIbHO BBINOJHATE JeljieHHe IaHHOTO
YHCIA M IOJYYAeMbIX HEIOJHBIX YACTHBIX HA 8 10 TexX mop, IOKa He
IMOJIYYUM HeIloJHOe 4YacTHoe, paBHoe HyI0. llpencrasBieHne HCXOIHOTO
YHCJIa B BOCBMEPHYHOI CHCTEMe CcUMCIeHHs ob6pasyeTcsa IYTEM IIOcje-
JIOBATeJIbHOM 3anMcH HOJYYeHHBIX OCTATKOB, HauyMHAA C IIOCJeHEero.

i

IIpumep 1

Ilepesemem pecaruunoe uncao 103 B BOCEMepPHYHYIO CHCTEMY
CUYHC/IeHUA:

103 |8
3 l121 8
_23 8/ 18
16 4 0/

1

o
103,, = 147,.

Me:xay BOCBMEpPHYHOM M JBOMYHOM CHCTEMAMH CYMCIEHHSA CYIIecT-
BVeT CBf3b, OCHOBAHHAfA Ha TOM, uTo 8 = 23,

IloctaBuM B COOTBeTCTBEHE KaxJI0M BOCEMEPHMYHOH IIU(pe IBO-
UYHYI Tpuagy — nenodky u3 Tpex 0 m 1, uMewIinymo Taxkoe xe
YHCJOBOEe 3HAYeHHWe, YTO WM BocbMepH4YHasd nudpa (rada. 1.4).

Tadbnuna 1.4

BocbmepunyHbie undpsl n UX ABONYHOE NpeacTasneHue
BocemepuyHans uudpa AdeowyHana Tpuapa

0 000

1 001

2 010

3 011

-1 100

5 101

6 110

T 111
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Cuctemesl CHYUCNEHWA

na nepesofa UEenoro 4Ywcna W3 BOCBLMEPWUYHOW CUCTEMBLI CHWUCNEHWA
B ABOW4YHYIO AOCTATOYHO 3aMeHWTh KaxXayl BOCBMEpPWYHYID undpy B
3annCcKM YUCNa Ha COOTBETCTBYIOWLYIO el ABOWMYHYID Tpuaay.

=

Ilpumep 2

IlepeBeiém B ABOMYHYI) CHCTEMY CUMCJEHHA BOChMEPHYHOE YHCJIO
1475:

1475, =001 100 111.,.

OrOpocHE He3Havallue HYJIH, MOJYIHM:
1475 = 1100111,.

B ToM, uTO nepeBoji BBINOJHEH NpPaBHJIBHO, HETPYAHO yOeauTheH,
€CJIH TIePEBeCTH IOJYYeHHOEe YHCJI0 B JeCATHYHYIO CHCTEMY CYHCJIe-
HUA:

1475 = 1100111, = 26 + 25 4 22 4 21 4+ 20—
=64 +32+4+2+1=103.

Msl DOJYIHIAH TOT e pe3yjaeTaT, UTO H B IIpHMepe 1 %

o na nepesoga uenoro 4iucna 3 ABOMYHOW CHCTEMBI CYUCNEHWA B BOCh-
MEPWMHHYID OOCTaTOYHO DEEﬁMTb ABOWMHYHYHD 2ankCk 4YMCna Ha Tpraikbl
cnpaea Haneeo W 3aMeHWUTb Kax Ayl OBOWHMHYIO TpwWwaay Ha BOCbMe-

pUHYI0 LMPY.

Ilpamep 3

IlepeBenéM B BOCEMEPHYHYIO CHCTEMY CUYHCIEHHA JBOMYHOE YHCJIO
1101101100,.

Iro pecatuaHadyHoe yucesno; 10 3HAKOB Helb3d pazduTh HAa TPYIIL
no 3 3Haka. [lomolHHM HCXOAHYIO ABOMYHYIO 3anmuck g0 12 3HaKoOB
JIBYMSA He3HAYAIIIMMH HYJIAMH:

1101101100, = 001101101100,.

Pazo0péM JBOMYHYIO 3allMCE HA TpPHAILIL:
001101101100, = 001 101 101 100,.

3aMeHHMM TpHAaJbl BOCBMEPHYHBIMH IIH(ppaMH:

001101101100, = 001 101 101 100, = 1554;.




Cray al100.tilda. ws

CucTemsbl CHUCNEHWA, POACTBEHHLIE OBOWYHOW

1.3.2. UWecTHapuaTrepuyHaa cuctema CUHMUCIIEHUNA

LecTHaaUaTepPUYHON CUCTEMOI CHMCNEHWA HAa3bIBAETCH MO3ULMOHHAS 0
cucTema cyucneHws ¢ ocHoBaHuem 16.

Ina sanucH 4YHcesl B IIECTHAJIATEPHMYHOM CHCTEME CUYMCJIeHHS
ucnoaesyiorea ougper: 0, 1, 2, 3, 4,5, 6, 7,8, 9, A, B,C, D, E, F.
37ech TOJbBKO JAecATh UMdp M3 MIecTHAAIATH HMeT 00Ien3BecTHOoe
obosuauerune 0, ..., 9. Ina zanucy nmudp ¢ ZecATHYHBIMH KOJHYECT-
BeHHBIMH sKBHBameHTtamu 10, 11, 12, 13, 14, 15 mcnoassyioTca Iep-
BBl HNATH OYKB JIaATHHCKOTO ajdasBuTa.

Tarkum obpasom, sanuck 3AF,; ozHavaer:

210
3AF;q=38-162+ 10- 16! + 15- 16°= 768 + 160 + 15 = 943 4,.

Kax BuauTe, mepeBoj HIECTHAAIATEPHYHOTO YHCJIA B JeCATHYHYIO
CHCTEMY CUYMCJEHHA OCYIIEeCTBIAETCA Yepes ero pasBEépPHYTYIO 3allUCh.
ObpaTHEI nepeBoj (M3 JeCATHYHOI CHCTEMELI CYHCIEHHS B IITecTHaN-
IaATEPUYHYIO) OCYINecTBIAeTcA NyTéMm jdeneHnsa Ha 16.

IIpumep 4

IlepeBeném pecaTuyHoe uHcao 154 B mecTHAZATEPHYHVIO
CHUCTEMY CUYMCJIEHHA:

154 16
16

144 9
10" 0}
A) 90
i

154 10 = QAIE'

Ceasp MexJy IIecTHAAIATePHYHOH M JBOHYHOH CcHCTeMaMH CYHC-
JIeHWA OCHOBAHA HA TOM, uTo 16 = 2%,

ITocTaBEM B COOTBEeTCTBHE KaXKJI0H IIecTHAJAIATePHYHOH Q-
pe OBOMYHVIO TeTpajy — MIenouyky M3 deTbipéx 0 um 1, UMewIyio
TAKOE KEe YHCJI0BOe 3HaYeHWe, 4YTO W [IecTHajAlarepuyHas mudpa
(Trada. 1.5).




Cuctemel CHMCNEHWA
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Tabauma 1.5
WecTHaguaTepudHbie undpbl M UX ABOUYHOE NpeAcTaBNeHune
LWecTtHapuaTtepuyHan uudpa AeouyHaa TeTpapa
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 nepesopa UENoOro Yucna W3 WecTHAAUATEPUYHONR CUCTEMbI CHMC-
NEeHWs B OBOWYHYKD OOCTaTOYHO 3aMEeHUTb KaXOyl LecTHaauarepuy-
HYIO undpy B 3annucyM 4Yyucna Ha COOTBETCTBYWOLLYIO €l OBOWYHYIO

TeTpaay.

IIpumep 5

IlepepenémM B ABOMYHYIO CHCTEMY CHUHCIEHHA MIeCTHAAIATEPHYHOE

uucao 3AF 4!
3AF;; = 0011 1010 1111,
OrbpocHE HesHadall[le HYJH, HTOJIVUHM:
3AF;; = 1110101111..
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Cxauy

Cuctembl cHMcneHusa, poacTBeHHble OBOUYHOMN

B Tom, WTO mepeBoa BBIMOJHEH NPaBHJIBHO, HETPYAHO YOeIHTBHCH,
ecJau IepeBecTH MOJIYUYeHHOe YHMCI0 B JeCATHUYHVIO CHCTEeMY cuUHcie-
HHA:

3AF,; = 1110101111, =24+ 28 4+ 274+ 254 23 4 22 4 21 4 20—
=512+256+128+32+8+4+ 2 + 1= 943,.

B mauane nyHkTa Mbel noayuuan: 3AF; = 943,,.

Ans nepesopa uUENoOro 4vcna M3 ABOWYHOW CUCTEMBI CYHUCNEHWS o
B LWeCTHaauaTepuyHylo AO0CTaToMHO pazduTe ABOMYHYIKD 3anucb 4ucna

Ha TeTpaabl CnpaBa HaneBo W 3aMeHWUTb KaXAylo ABOWYHYIO TeTpaay

Ha WecTHaauarepuyHyo uudpy.

IIpumep 6

IlepeBesiém B ImecTHAAIATEPUYHYI) CHCTEMY CUYMCJEHHSA JBOHMYHOE
yucao 11101101100110,. 9To weThIpHaAADATH3HaAYHOE 4dHcJ0; 14 3Ha-
KOB HeJb3dA pas3duTs Ha rpynnel mo 4 sxaxka. Jonmoaaum MCXOAHYIO
JABOMYHYIO 3anuck A0 16 3HAKOB ABYyMA He3HAYAIIHMH HYJIAMH:

11101101100110, = 0011101101100110,.

Pazobném ABOMYHYIO 3aIMCh Ha TeTPajbL:
11101101100110, = 0011 1011 0110 0110.

SaMeHNM TeTpajbl IIecTHaAUATEPUYHBIMU udpamMmn:
11101101100110, = 0011 1011 0110 0110, = 3B66 4.

CAMOE IMMABHOE

BocbMepHYHOM CHCTEMOM CYMCJIEHMS HAa3bIBAETCA MO3MIMOH-
Hasg CHCTeMa CYHCJIeHHA ¢ ocHoBanHeM 8. Jliua 3amHcH 4YHCcea B
BOCBMEPHYHON CcHCTEeMe CcYHCIeHHMA HenoJab3ywoorea nudps: 0, 1, 2,
3, 4, 5, 6, T.

MecTHaAIATEPHYHON CHCTEMON CUMCIEHHMHA HA3LIBAETCH IO3HMILHMOH-
Had CcHCTeMa CYHCJeHHA ¢ ocHoBaHmeM 16. Jlna s3anucH 4YHcen B
IIeCTHAAATEPUYHON CcHCTEeMe CUHCJeHHMH MCNoab3yioTeds uudpsl:
0,12, 3, 4, 5, 6, 7, 8, 9, A(10), B(11), C(12), D (13), E (14),
F (15).

Jlna mepeBosa BOCBMEPHYHOTO (IIecTHAAIIATEPHYHOr0) 9HCJIA B Je-
CATUUYHYIO CHCTEMY CUHCJeHHMA cJeJyeT NepeiiTH K ero pasBeépHyTOM
3amHCH W BBIYHCJHTH 3HAYEHHE TOJYYHBIIETOCA BBIPAMKEHHHA.
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CuctemMbl CYUCNEHWA

IOna mnepesoja IEJOr0 [AECATHYHOTO YHCJIA B BOCBMEPHYHYIO
(mrecTHAALATEPHYHYIO) CHCTEMY CYHCAEHHA HYKHO IOCHefOBATE -
HO BBIINOJHATE [AJeJIeEHHEe ITaHHOT'O YHCIA H DOJIVHAEMBIX HEIIOJOHBIX
gacTHEIX Ha & (16) no Tex mop, NMoka He NOJYYMM 4YacTHOe, paBHOe
HYJIHD). HPEI[CTE.BJIEHHE HCXO0OIHOTO YHUCTIa B HGBDEI CHCTENME CUHHCIeHHA
obpaayeTcda IYTEM IIOCHEIOBATENBHOH 3allMCH IMOJVYEHHBIX OCTATKOB,
HAa4YHHAaAA ¢ [HocCJaedHero.

Jnsg mepeBOJOB YHCeJ MeMAY BOCBMEPHYHOH M ABOWYHOH, IIecT-
HAOIATEPHUYHOH M [JBOMYHOH CHCTEMAMHM CUHCIEHHA HCOOIB3VETCH
3aMeHa BOCLMEPHYHBLIX IH(MP Ha JABOMYHBLIE TPHAALI M IIecTHaAIlATe-
PHYHBIX IH(p HA ABOMYHBIE TETPAILI.

Banpuchl n 3a0aHUA

1. IlepeBeauTe neable YHCIA M3 JeCATHYHOH CHCTEMBl CUHCIEHHHA
B BOCEMEPHYHYIO:
a) 55;
6) 600;
B) 2022.
2. IlepeBenuTe menble 4YHcIa W3 BOCBMEPHUYHOI CHCTeMBI CYHCIIe-
HHA B JBOMYHVIO:
a) 65g;
6) 123;;
B) 17564.
3. IlepeBenuTe mesble YHCIa W3 JABOMYHOH CHCTEMBI CHHCIEHHA B
BOCBMEPUYHYVIO!
a) 11011011,;
6) 11101110111,;
B) 11001100110011,.
4. PaspaboraiiTe TablWIBl CIOMKEHHMS M YMHOMEHHA [AJIA BOChMe-
PUYHONH CHCTEMBI CUHCJIEHHA.
5. Ilepepenure nenble uyHceaa M3 JEeCATHYHON CHCTEMBI CUHC/IEHHSA
B IIecTHaAaTepHYHYIO:
a) 55;
6) 600;
B) 2022.
6. IleperequTe 1enble 4YHUCIA W3 NIECTHAAUATEPHYHON CHCTEMBI
CIUCJEHHA B JBOHYHYIO:
a) Adie;
6) 1C3q4;
B) 9AS5E.
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Cwuctemsbl cHUCnNeHua, poacTBEHHbIE OABOWMYHOWN

y g HEPEBE,I[HTE neable YHCAAa W3 ABOMYHOM CHCTEMBI CUHCJIeHHA B
IIecTHAOUATePHYHYHO!

a) 11011011,
6) 11101110111,;
) 11001100110011,.

8. IlpuaymaiiTe cnocobd ObICTpOro Imepepoja LIeJoro 4YMcia M3 IIecT-
HAAIATEPUYHONW CHCTEMBI CUHCJEeHHA B BocbMepHuHYVIO. I[lepese-
AUTEe ¢ ero NOMOUILI0 YHCJA:

a) Adg;
0) 1C3,4;
B) 9ASE;.

9. 3anonuuTe B TerpaaM TabiMIy, B KasmJoll CTPOKe KOTOPOH OJHO
H TO e UHCJI0 AOJMKHO OBITH 3amMCcaHO B CHCTEMax CUHCJIEeHHA
¢ ocHoBaHuamu 2, 8, 10 u 16.

OcHoBaHue 2 OcHoBanue 8 OcHoBaHue 10 OcHoBaHune 16

101010

127

321

2A

10. CpaBHEHTE OBOHUHEIE HHCAA X H I

a) x=1010101111010111, y=101010111010111;
) x=10101011010101101, » =10101101010101101.
11. Cpean npuBeJ€éHHBIX HHKe TPEX HHCEJ, 3alHCAHHBIX B pasiand- o

HBIX CHCTEeMaX CYMCJeHMdA, HaWJuTe HaAMMEeHbIIee M 3anuilnuTe
ero B JAeCATHYHOH CHCTEMe CUYHCJIeHHA.

36,4, 645, 111010,.

12. Cpeagn npHBeJ€éHHBIX HHKe TPEX UHCeJ, 3aIHCAHHBIX B pasiand- o
HBIX CHCTEeMax CYMCJIeHHdA, HailgurTe Haubosbllee M 3alHUIINTE
ero B AeCATHYHOH CHCTEeMe CYHMCJIeHHA.

3616, 635, 111101,.
13. BeiuncnuTe BLIpasKeHHA:
a) (1111101, + AFyg) : 364;
6) 1255+ 101, - 2A,6 — 141,.
Oreer fgaiiTe B JeCATHYHON CHCTEMe CYHCJIEHHA.
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CuctemMel CHUCNEHWA

14. IToueMy BOCBMepHYHAs M IIeCTHAALlATePHYHAS CHCTEMBI CUHCJIe-
HHUA CUYNTAKTCHA CHCTEMaMM, pPOJACTBEHHBIMH ABoMYHOH? Kakas
eIlé TO3HIMOHHAA CHCTeMa CYHMCJIeHHA MOMKeT CUHTATHCA POJACT-
BEHHOH JABOMYHOM?

A 15. Bel yMmeeTe nepeBoJMTH IeNble YHCIa M3 JECATHYHON CHCTEMBI
CUHCJIEHWA B ABOWYHYIO, BOCBMEPHUYHYIO H IIECTHAAIATEPHYHYIO.
ITonpobyiiTe chopMyIHpPOBATE NPABUJIO IepeBoja IlleNbIX HAecd-
THYHLIX YHCEN B CHCTEMY CHHCJIeHHWA ¢ ocHORawueM ¢. IIporeph-
Te CIpaBelJMBOCTL C(HOPMYJIHPOBAHHOIO NPABHJIA, OCYIIECTBHB C
ero MOMOIBI0 MepeBoj] YHcjia 999 B CHCTEMY CUYHCJIeHHA C OCHO-
BaHHEM D.

§1.4
CucrtemMmbl cyucneHus M npepcrasneHue
nHdopmaumum B KOMMNblOTEpE

Knarwueénle cnoéa:

* gyeiiKa HaMATH * IBOHYHAA CHCTeMa CUHCJIeHHA
* paspAn * MeCTHAAINATEPHUYHAA CcHCTEMAa
* npeicTaBJeHHe IIeJIBIX CHHCJIeHHA

qHCe * gogoBaa rtabauua

1.4.1. MNpeacraBneHne uUenbiX YUCENn B KOMMbIOTEpe

OnepaTuBHadA NMaMATE KOMIBIOTEPA COCTOMT W3 AYeeK, KaykJasa W3
KOTOPBIX IIpejcTaBisger coboii (M3HUeCKYI cHcTeMy, 00pazsoBaHHVIO
HEKOTOPBIM YHCJIOM OZHODOJHBIX 3JIEMEHTOB. JTH SJIEMEHTHI 00JIagaioT
JABYMA FCTOI?‘IHBHMH COCTOAHHAMH, OIJHO H3 KOTOPLEIX COOTBETCTEBYET
HYJK0, a apyroe — eaguaane. Ka:apiid Taxkod 3JeMeHT CAVEKHT AJA
XpaHeHHA OJHOTO H3 ouToB — pas3pAa ABOHYHONO YHCJIA. Nmenno
HMO3TOMY HEAMIBIH AJIeMeHT AUeHKH HASBIBAKT OHTOM HJIH PASPIAIOM
(pwc. 1.4).

(n—1)-i1 paspag 0-ii paspan

o

AYeiiKa H3 n paspAIoB

Puc. 1.4, flueiina mamMaTH
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CucTtemsbl cHnucneHns u npeacrasneHne nHdopmaunm B KOMnbloTepe

Jlna XpaHeHHMA IeNBIX UHCeJ B IaMATH KOMIOBIOTEpa MOTYT HC-
NOJL30BATECA AYelKH, cojep:xkamme 8, 16, 32 unam 64 paspsapga.
B HuX menble uHcaa MOTYT OBITH HpeACTABI€HB 0e33HAKOBBIM HJIH
3HAKOBBIM crnocobom.

BeasnakoBoe mpeacTaB/ieHHe HCMOJB3VETCHA AJA TAKUX 00BEKTOB,
KaK ajpeca siueeK, BCEBO3MOJKHBIE CUETYMKH (HAIpUMEpD, YHMCJIO CHM-
BOJIOB B TEKCTE), a TaKXe uHcjga, oDo3HavawImue JaTy W Bpemd,
pasmepsl rpapuuecknx HsobpakeHHMH B NHKCEJAAX M T. A.

Tak Kak B Ka:KAbIH paspAj AYeHKH MOMKHO 3anucaThk OJHO W3
apyx sgHauvenuil (0 mnu 1), 1o sueilka M3 A PaspAL0B MOMET MMETb
2" pasnLIX COCTOANHN. JTO 3MNa4YHT, HUTO B AYCHKEC M3 71 Paspajon
MOKHO NpeacTaBUTE 27 PazWUHBIX MEeJLIX HHCeT.

MuHHMANLHOE YHCAO COOTBETCTBYET 1 HYJIAM, XPAHAO[HMCA B 7
paspaAjax IaMATH, ¥ paBHO HyJaw. MaxkcuMmanbHOe 3HadYeHHe IIeJIOTO
feasHaKOBOr0O (HEOTPHIIATEJBHOI0) YMCa JOCTHTraeTcda B cJydae, Korja
ECO BCeX paspAjax AYelKH XpaHATcA eIHHMOBL. lId n-paspaiHoro
npejcrapiesuda odo Oyaer pasHo 2" 1.

B Tabxn. 1.6 npuBegeHsl MaKcHMaJbHBIE 3HaYeHHA AJA ODessHaKO-
BBEIX IIENBIX HR-PA3DAAHBIX UHCEN.

Tadnuma 1.6
Awvana3oHbl 6e33HaKOBLIX LEenbiX Yyucen
KonwuyectBo MuHMMmansHoe MakcumMmanbHoOe
ouT 3HaYeHue 3HaYeHue
8 0 255 (28-1)
16 0 65 535 (216 - 1)
32 0 4 294 967 295 (232-1)

Jdina monyuyeHHMs KOMIBITEPHOrO IpejcTaBieHns Oe33HAKOBOIO
LeJoro 4YHcjaa JJOCTATOYHO ODepeBecTH 4YHCJA0 B JABOHYHYVH) CHCTEeMY
CUMCJEHHA M JONOJHHUTL IOJYYeHHBIH peayJabTAT CJeBa HYJAAMH [0
HYHHOW paspAlHOCTH.

Hanpumep, uncno 53,,= 110101, B BocEMHpaspsaaHOM IpejCTAB-
JJeEHHH HMeeT BHO

0/0/1/110/1]0/1

JdTo Ke UHCaA0 D3 B MIeCTHAAUATH paspamax OyaeT samucaHo che-

T e
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CwuctemMbel cHMCNeHun

Bo mBOrHX mpakTHUeCKHX 3aJadax, pemaeMblX € IIOMOIIBIO
KOMIIBIOTEpPA, NMOABJAAETCA HeoOX0JAMMOCTE B MCIOJbL30BAHMH OTPHIIA-
TeJIbHBIX YHCeJ; HAJ0, 4ToO0bl YHCI0 OBLJIO IIpeACTABJIEHO BMeECTe CO

CEOMM 3HAKOM — ILTHOCOM HMJIH MHHYCOM.
Ilpn mpexpcraBieHHH CcO 3HAKOM caMbIH CcTAPIIWH (JIeBBIH) paspan
OTBOJIUTCA MOJ 3HAK YHCJa, OCTAJBHEIE pas3pAibl — MOJ CAMO YHCIO.

Ecam umcao mosoHTeNbHOE, TO B 3HAKOBBIM paspsaja nmomemiaerca 0;
eCcJIH YHCJIO OTpHIATeJIBHOe, TO 1. Takoe npeacrTaBjieHHe 4YHCeJ Ha-
3BIBACTCH IIPIMBIM KOTOM.

Q Hone v nonoxutenbHsble 4Yacna NPeacTasnaTca B Npamom koae. [na
npegcrasnedHna oTpuuarteneHelx 4YWcen WMCNoNeL3YeTcA Tak Ha3bIBAEMbIK
AﬂﬂﬂﬂHHT&ﬂthlﬁ KOoAa, I'ID3BO.I1FIIGLLI.Hﬁ 3aMEHWNTL Onepaund BblHMTa-
HWA CHNOXeHKem.

Bbl moxete npoyutate B MHTepHeTe, kak o6pa3yetrca M NpUMEeHseTcs
[ONONHUTENbHBLIA KOA,.

B auefixe M3 n paspAnoB MOKHO TpefacTaBuThs 271 orpunarens-
HBEIX 4Hcea, yncjao 0 u 271 — 1 moNoEHTEIBHBIX YHCET.

B Tabn. 1.7 npuBeseHbl MHHHMAJbHBIE W MAKCHMAJbHBIC 3HaUe-
HUA AJH LelblX A-PASDAIHbIX UMCEeI C0 3HAKOM.

Tabnuma 1.7
Avana3oHbl UenbiX YUWcen co 3HaAKoM
Konwyecrteo MuHumMmanbHoe MakcumanbHoe
Bur 3HaJYeHue 3HaYeHune
8 | -128 (27 127 (27 - 1)
16 -32 768 (219) 32 767 (215 - 1)
32 | 2147 483 648 (1) 2 147 483 647 (231 - 1)

1.4.2. «KoMnblOTEpPHBIE» CUCTEMBI CYUC/IEHURA

B RDM]‘IBIDTEI]HD'FI TeXHHEKe HCIOJb3yeTCA JBOHYHAA CHCTeMAa CYMC-
JeHudA, obiagamoiiasn pagoM INpeHMyIIOecTBE IO CPABHEHHK) C IPVIHMH
CHCTeMaMH CUYHCJIeHHA:

* DIBOWYHBIE YHCIA NPEJACTABIAKTCA B KOMIBIOTEpEe ¢ ITOMOIIBIO

AOCTATOYHO MNPOCTEIX TeXHHYECKHX 2JJeMeHTOB C JBYMA }?CTOIT'I‘!H‘

BEIMH COCTOAHHAMM,
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CucTeMbl CHUCEHUS 1 NpeacTasneHue nHdopmaumm B KOMNbIOTEPE

* mpejacTaBiIeHHWe — HH(pOpMAIMH  TOCPEACTBOM  TOJBKO  JBYX
COCTOSAHMIT HAJEMHO M NOMEeXOYCTOMYHBO;

* nBOWYHAA apumpmMeTnKa Hambosee MpocTa;

* CVINEeCTBYeT MATeMATHYeCKHH annapar, of0eclleuHMBalOIIHUA JIOIH-
YecKHe MpeodpasoBaHWA ABOMYHBIX JAHHBIX.

OOMeH JAHHBIMM MeEAY KOMIBIOTEPHBIMH VCTPOHCTBAMH OCY-
IECTBJAAETCA TYTEM MNepeaadyd ABOMYHBIX KomoB. [lomb3oBaThesa Ta-
KHMH KOjJaMH H3-3a MX OOJbLIIOH AJHUHEI B 3PHTEJ]LHON OJHOPOIHOCTH
yemoBeKy HeyaobHo. [losromy cmemmanncersl (mporpaMMHUCTBI, HHIE-
Hepel) HA HEKOTOPBIX 2Tanax paspaboTKM, co3jaHMA, HACTPOMKH BBI-
YHHCIHTEJBHBIX CHCTEM 3aMEHART JABOMYHBIE KOJBI HA 3KBHBAJEHTHLRIE
HM OpeACTABJEHHA B BOCEMEPHYHOH HMJH INEeCTHAAIATEPHYHOI CHCTe-
Me cumciaeHus. B pesyiasTaTe AJHMHA MCXOJAHOrO KOJa coKpaljaercs
B TPH HJH dYeThIpe pasa COOTBETCTBEHHO. ITO AejaeT HHMOPMAIIHIO
Gosee yaoOHOM AJA pacCMOTPEHHMA M AHAJIM3A.

1.4.3. TaHa kopoBon Tabnuubl

Bel 3HaeTe, uTO TekcT, Kak M Jgwbasa apyvraa uHbpopmannda, o6-
pabaTeIiBaeMad KOMIBIOTEDPOM, TMPEICTABJIAETCA B JBOHMYHOM KOJe.
Ilpu sToM KaKIOMY CHMBOJIY, BCTpPe4YalOIIeMyCHA B TeKCTe, CTABHTCH
B COOTBETCTBHE HEKOTOPBIH ABOMYHBIN Koj. COOTBETCTBHME CHMBOJIOB
M JABOMYHBIX KOJOB 3ajaércsa KoAoBoH Tabnuuneii. OxgHa M3 caMBbIX
M3BECTHBIX KOAOBBIX Tabaui mnpejacTasJeHa 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 | 8Q | SI

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

2 ! # F | | & { ) " + » /

3 0 1 2 3 4 5 Li] 7 8 a9 ; - = ?
4 @| A B C D E F G H I J K L M N O
] P Q R ] T ujviw X Y Z [ L | ) e
6 i al| b C d © f g | h i j k ]l [m | n 0
T i1lplalrlaltlu]lv]lw]lx]|ly |2 |{ | } | -~ |DEL

Puc. 1.5. Koguwpoega ASCIT
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Cuctemel CHUCNEHWA

ITocmoTpuTe BHUMAaTeNIBHO Ha 3Ty Tabauny. BuauTte nu B B Hel
JBOMYHBIE KOOBI?

JIBOMYHBIX KOJOB B SIBHOM BHJe B ITOH KOJOBOH Tabnuie Her,
HO MX JOCTATOYHO IPOCTO IMOJYYHUTH IO IIecTHAAIlATEPHYHBIM KOJaM.
HDEJIE,[[I{HE DﬁpﬂSFIﬂTCH YHAa3aHHEM LHECTHEI.,I[I.I;HTEPH"-IHBIX HOMEDOB
CTPOKH H cToJbIa JJA HYAHOH BaM OVKBEI.

Hanpumep, ©OykBa «M» HaxoguTcss B CTPOKe ¢ HoOMepoMm 4,
B cTonbume c¢ HoMepoMm D); eé mecTrHaguatTepuM4HBIH Koja 4D, 4rto
cooTBeTCTBYVeT ABomunHomy xoay 01001101.

HMcnonsaoBanMe miecTHaJAIlaTepHYHBIX KOJOB CBA3aHO C TeM, 4TO,
¢ OJHOHI CTOPOHBLI, OHM 3HAYMTE/IBHO KOpOYEe M IM03TOMY IIPOIE BOC-
NPHHEMAOTCA YeJIOBeKOM; ¢ JIPYyroi cTOpPOHEBI, OHHM OYeHbL OBICTpO
MOTryT ObITh HpeodpasoBaHBlI B ABOMYHOE MNOpeICcTABJIEHHE.

CAMOE TJNABHOE

1A KOMIOBIOTEPHOTO MPEACTABJIEHHUA MEJILIX YHCEJ HCI0JIb3YeTCH
HECKOJIBKO CIoco00B, OTJHYAIOIIMXCA APYr OT Apyra KOJHYecTBOM
paspagos (8, 16, 32 wnau 64) u HaTHUMeM HMJINH OTCYTCTBHEM 3HAKO-
BOTO paspdAna.

lnsi mpegcraBieHus Oe33HAKOBOTO MEJOT0 YHCI4 €ro CIegyer
mepepecT™ B JBOMYHYH CHCTeMY CUYHCIeHHMA H JOIIOJTHHUTH HGJIY'—IEHHBII‘:I
Pe3yJaBTAT CJIeBA HYJIAMH OO0 HYMKHOH paspsgHOCTH.

IIpu mpezcTaBieHMM €O 3HAKOM CaMblil cTapIIMH paspAjl OTBO-

AUTCA IIOoJ] 3HAK HYHCJA, OCTAJbHBIE paspAlbl — IIOJ caMoO HYHCJIO.
Ecin yueso mono:xuTenbHOE, TO B 3HAKOBHI paspsan nomeriaerca 0;
ecJan YHCI0 OTpHIlaTelbHOoe — TO 1.

ObMeH JaHHBIMH Me¥KIY KOMIBITEPHBIMH VCTPOHCTBAMH OCY-
miecTBIAeTCA NYTEM Tepejadd ABOWYHBIX KoJom. Ilonb3oBaThes
TAKMMH KOJaMH HM3-3a HMX O0JbIIOH [AJHHBI M 3SPUTEJNbLHOH OIHO-
POAHOCTH dHWeJdOoBeKY HeymobHo. IloaToMy cHnenmmaaucTel Ha HEKOTO-
pBIX aTanax paspaboTKH, CO3JaHMHA, HACTPOHKH BbIYMCIHTENbLHBIX
CHCTEeM 3aMeHAIT [ABOMYHBIE KOJLI Ha OSKBHBAJEHTHLIE HM TIIpej-
cTaBJeHHMA B BOCBMEPHUYHOH MJIM IHecTHaAIATEePHUYHOH cHcTeMe
CYHMCJIeHHA.

Bonpocbl u 3agaHua

O

1. Kaxk B nmaMaTH KOMIBIOTEpa IIpPeICTABIANTCA IeJble yuciaa?
2. IlpencraBere uncno 63,, B OezzHaroBoM 8-paszpaaHomM Qopmare.
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Cray

3.

HaliguTe gecATHYHBIE SKBHBAJEHTEI YHCeJI [0 MX NPAMEIM KOJaM,
3anMCcaHHBIM B 8-paspajHoM QopmMaTe CO 3HAKOM:

a) 01001100,
6) 11111000.

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

B 8-paspagHom GeszsHakoBoM opmare?

. JdexogupyiiTe caeayviOniHe TeKCTOBbIe CcooDIIeHHA, 3allMcaHHBIE

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

. Ha nucTre B EJeTKY 3allHIIHTe IHecTHalllaTepH4YHEIe YHCIA B

cronbux: 1800, 1F00, 1980, 40C6, FFFF, 0066, OFCO0, 0EO0O0.
IlekogupyiiTe rpajduyeckoe wusobpakeHHe, 3aMeHAd KamIVvIO
HIECTHAAIATEPHUYHYI HUGpyY ABOHYHOM TeTpajoil M 3alHchkIBafA
eé B EaﬂaHHDﬁ MmochHeJOoBaTe/IBHOCTH, IIpaiBee COOTEETCTBYIOIIIETO
HIECTHAAIATEPHYHOTO YHCJIA.

. IlTJouemy He TOJNBKO ABOMYHASA, HO M BOCBMEepPHMYHAS, M IIeCTHalI-

maTeprHudHad CHCTeMBI CHHCJIeHHA CYHTAIKTCAH GKDMHLIDTEDHLIMP‘I&?

al100.tilda.ws
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TecToBbLIE 3apaHUA ONS CaAMOKOHTPONS

1. CoBoKYIHOCTE 3HAKOB, € IIOMOIIbK) KOTODPBIX 3allMCbIBAIOTCH
YyHcJia, HasbIBaeTcd:
a) cHUCcTEeMOM CUMCIeHHHA
0) mupaMu CHCTEMBI CYHCJIEHHA
B) andaBHUTOM CHCTEMbl CUMCIEHHA
I') OCHOBaHHEM CHCTEMBI CYHCJIEHHS

2. YemMy paBeH pe3yJbTAT CJOMKEHHA JBYX UYHCEJ, SAlMHCAHHBIX
puMcEEMHE mH@pamua: MCM + LXVIII?
a) 1168
6) 1968
B) 2168
r) 1153

3. 3annce 301011 MoKeT COOTEBeTCTBOBATE HHCJAY B CHCTeMaX CYHC-
JIEHHA ¢ OCHOBAHHMAM:
a) 2 u 10
6) 4 u 3
B) 4 u 8
ry 2u4d

4. IIpomunoe qymcao 100110 B jgecATHYHOH cHcTeMe CUYHCIeHHA
3aIMCLIBAETCA KAakg:
a) 36
0) 38
B) 37
r) 46

5. B kmnacce 110010,% pesouexk u 1010, manpuuxoB. CKOIBKO
VUeHHKOB B KJjacce?
a) 10
6) 20
B) 30
r) 40

6. Cronbro mu(dp 1 B ABOMYHOM NPEICTABICHHH HAECATHUYHOTI'O YHC-

ma 157
a)l 6)2 B3 r) 4
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TecToBble 3a4aHWa A9 CAMOKOHTPOSSA

10.

11.

12.

13.

. CkonpKO egWHHWI] B JABOUYHOM [IPEJCTABJISHHH BOCBMEDHYHOTO

ypcaa 367
a)2 63 B4 r)b

. CKOIBKO egMHHI] B JABOMYHOM [PEJCTABJIEHHH IIECTHANIATEPHUY-

"HOro yucaa 3B?
a)3 ©6)4 B)H r)b6

. Hemy paBeH pesyiabTar cioxeHusa umcen 110, u 1257

a) 69

6) 104,

B) 10000,

r) 174

Cpenn npHUBeJ€éHHBIX HHJKe 4YeTHIPEX YHCeJ, 3alldcaHHBIX B pas-
JIUYHBIX CHCTEMAX CUMCIEHHS, HARIUTE MAKCHMAJLHOE.

a) 14,4

0) 264

B) 1000,

r) 17,9

CPE,EIH l'IpPIBE,E[éHHI:IX HHMEe 1I5IE?-'T'I:-I]_CZI'EI‘{ HHceJl, 3allHCAHHEIX B pas-
JUYHEBEIY CHCTeMAaxX CUHCJIeHHA, HﬂflJIHTE MHHHMAJIEHOE.

a) 2415

0) 264

B) 11000,

I') 2?1{]

Auelika mMaMATH KOMIObLIOTEpA COCTOMT W3 OJHOPOIHBLIX 3AJEeMeH-
TOB, HA3BIBAEMEIX.

a) KogamMmu

0) paspazamMu

B) mEdpamm

r) koappHUIHeHTAMMA

KonuvyecTBo paspAaoB, 3aHUMaeMbIX [ABYX0alTOBBIM YHCJIOM,
pPaBHO:

a) 8

0) 16

B) 32

r) 64

al100.tilda.ws




CrayaH € material100.tilda.ws

TecToBblEe 3aaHWA ONA CAMOKOHTPONA

14. B sHakoBBIH paspaAjl AYeHKH A OTPHIATeJBHBIX YHCEJ 3aHO-
CHTCH!

a) +
0) —
B) 0
) 1
15. Kakoe M3 uBceJ MOKHO B3alHCATE B BOCBMHPAa3pPAAHYIO AYEHKY
B Oesanarosom dopMmaTe?
a) 512
o) 256
B) 255
r) -128
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Maea 2
3NIEMEHTbl MATEMATUYECKOM
NOrMKHI

§ 2.1
BbicKa3biBaAaHUA U NNOrMyYecKue CBA3KMU

K nwoueévte caosa:

* anrebpa JOrHKH * jnorudeckas ceasxka HE
* BhICKA3bIBAHHNE * jnorudeckas cesasxa W

* HCTHHA * norudeckasa ceaska HJIHU
* 0B * [poCTOe BBLICKA3LIBAHHE
- -

BEICKA3BIBATENRHAA (pOopMa COCTABHOE BBICKAJZBIBAHHE

2.1.1. BbicKa3blBaHUA U BbiCKa3biBaTesibHbie (HOPMbI

Anrefpa B HIMPOKOM CMEICJIE 2TOI0 CJOBA — 3TO Hayka 00 obmmux
onepanuAax, AHAJOIMYHBIX CJHOMKEHWID M VMHOMKEHHIO, KOTOPBIE MOIYT
BBRIIOJIHATECA HAJ pasHoOoOpasHBIMH MAaTeMATHYeCKHMH o0BeKTaMH.
Muorue maremaTHuyecKkme o00BeKTHI (Ilesible M palMOHAJNbHBIE 4YHCJA,
MHOTO4YJIeHbI, BeKTOPLI, MHOKeCTBA) Bbl HM3ydaeTe B IIKOJBHOM Kypce
anrebpsl, rje 3HAKOMHTECH C TAKMMHM pasjejlaMHd MaTeMaTHKH, Kak
anrebpa 4mcen, anrebpa MHOTOYJIEHOB, anredpa MHOKeCTB H T. 1.

Hna wuadopMaTHKKM Ba)eH pasjel MATEMATHKH, Ha3bIBAeMbIi
anredpoil TOrHKH; ODLEKTAMH ANredphl MOTHKH SBASIOTCS BLICKAZLI-
BAHKSA.

BoiCcKa3biBaHWMe — 370 NpegnoxeHwe Ha nwbom A3bIKE, coagpxa-
HME KOTOPOrg MOXHCO OOHO3HAYHD OonpedennTe Kdk WCTHUHHOE K
nNoXHOEe.

Haupumep, OTHOCHUTENLHO uUpenno:dennil «Beluxuid pycckiil
yuénntit M. B. Jlomonocos poduiaca e 1711 zody» n «Two plus six is
eight» MOMHO OJHOBHAYHO CHA3ATb, YTO OHM uCTUHHLL. [Ipepnoxxenue
«3UMOU sopofbu enadamwm & cnayky» JaoxHo. CregorarelnHo, 2TH
NpefIOKeHHA ABJAKTCA BHICKA3ZBIBAHHAMH.

al100.tilda.ws
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INeMeHTsl MartemMaTU4ecKon NOrMkKu

B pycckom A3BIKe BBICKA3SLIBAHHA BBLIPAJKAIOTCHA MMOBECTBOBATEJIb-
HBIMHU npegnoxkeHunamn. Ho He BCcAKOe NMOBECTBOBATE/IBHOE NpPeAJiOiKe-
HHEe ABJIAETCA BBICKA3BIBAHHEM.

Hampumep, Opegno:KeHHEe «Imo ApediomeHue SBAAEeMCH AOM-
HbtM» HEe ABIACTCH BLICKA3LIBAHWEM, TaK KAaK OTHOCHTEILHO HETO
HeJb3A CKaszaTb, MCTHHHO OHO HJHM JI0KHO, ©Oe3d Toro 4robel He
MOJAVYUTE TpoTHBOpeune. leHcTBHTENBHO, €CJTH NPHHATH, 4YTO Npen-
JIOKeHue HWCTHHHO, TO B9T0 NPOTHBOPEYHT cKasaHHoMy. Ecam xe
IMIPpHHATE, 4YTO NOpellodeHHe JOoHHO, TO OTCHga cjaeayer, 4YTo OHO
HCTHHHO.

o Ornocurennizo npegnomennsg <«Komnewmepnaa zpagduxa —
CAMAA UWHMEPECHAA MEMA 8 KYPce WHOAGHOI UHGOPMAMUKLY TAKIKE
HeJb3A OJHO3HAYHO CHRAa3AThR, MCTHHHO OHO HJH JOAHO. HD,IL}’MHIETE
CaMH MOYUeMYy.

ITobyauTensHbie ¥ BONPOCHUTENBHBIE NPEeAJI0KEeHHd BhICKA3LIBAHM-
AMH He ABJIAIOTCH.

Hanpumep, He ABAAKTCA BbHICKA3BIBAHUAMM TAKHE IpPELJI0KeHNH,
KaK «3anuiiume domauiiee zadanues, «Kaw npotimu e oudauomeny?s,
«HKmo k Ham npuwéals.

BrickassIBAHHA MOTYT CTPOHTBECA C HCIOOJL3IOBAHHEM 3HAKOB
pasJMYHBIX (POPMANBHBIX fA3BIKOB — MATEMATHEHM, (PU3HMKH, XUMHHA
H T. II.

IIppMepaMu BeICKA3BIBAHWH MOTYT CIOVHHUTH:

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

2) «Bmopoit zaxon Huwmora swpawaemes gopmsyaolt F=m - a»
(McTHHHOE BBICKA3BIBAHHE);

3) «llepumemp npamoyzosbHuUKa ¢ JLuHaAMU CMOPoH a4 u b paeeH
@ - b» (M0}KHOe BHICKA3ZBIBAHHE).

He saBnsaioTcA BBICKA3BIBAHHAMH YHCJIOBEIE BREIpAEHHA, HO
H3 JBYX YHCJIOBBIX BhIpﬂH{EHHﬁ MOMAHO COCTABHMTE BBICKA3BIBAHHE,
COeJHHHE HX 3HAKAMH pPapBeHCTEBA HJIH HepaBeHCTEA. HEHPHMED:

1) «3+ 5 =2-4» (McTHHIIOC BLICKA3LIBATINC);
2) «dd + VI = VIIl» (G1o:HOe BRICKA3BIBAHHE).

He sBagmoTCs BLICKA3BBLIBAHMAMH M pPABeHCTBA WJIM HepaBeHCTRA,
cojiep:xaliue nepeMeHHBIe (IIpeajoxkeHHA ¢ mepeMeHHBIMH). Hanpmn-
Mmep, npepaoxenue «X <0 12» CTAHOBHUTCH BRICKASBIBAHHEM TOJb-
KO TIpH 3aMeHe NepPEMeHHOM KAKHM-JTH00 KOHKPETHBIM 3HAYEHHEeM:
¢5 <. 12% — HCeTHHHOE BhICEASBIBAHMe, «12 < 12+ — 1oHOE BBI-
crasbiBague. Takue npeaaoKeHHA ¢ NepeMeHHBIMH HMHAa4Ye Ha3bIBAIOT
BBICKA3LIBATEILHEIMH (POpMaMH.
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BbiCcka3biBaHMA W NOrM4ecKkmne CBA3KWK

BuickaasiraTensHaa <¢opma — 370 NOBECTBOBATENEHOE Npeanoxe-
HWe, KOTOopOg COOepXKT XOTA Ebl onHy nepemeHHYKD 1M CTaHOBWTCH
BbiCKa3bliBaHWeEM, KOrOa BCe nepemeHHble 3aMeHATCH KOHKPEeTHbIMK
JHAYEHHWUAMMN.,

MHoKecTBO TeX 3HAUYeHHH IepeMeHHOM, HPH KOTOPBIX MOJy4Ya-
HTCA HWMCTHHHBIE BBICKA3BIBAHHMA, HAIBIBAHT obIacTed) MCTHHHOCTH
BBICKA3BIBATEILHOH (POPMEI (NDpeaoKeHHA ¢ IIepeMeHHOH).

Bece paccmoTpeHHBIE Bbillle BBICKA3BIBAHMA JMO0 OoTpasKajM oT-
HOIIEHHA MeKAY ABYyMA o00BeKTaM#, JH00 ONHCEIBAIH HeKOTOpoe
cBoMcTBD O0berkTa. Takue BhICKASBIBAHMA HAZLIBAKOT IPOCTBIMM MJIK
DICMEHTAPHLIMM,

TH.B.‘., BREICKASZBIBAHNE «NdJ — MEMAALL» OOHCBIBAET CBOHCTEO
(emeTann») obbekTa («Na»); BoicKasblBaHHe «J3 + 5 = 2 - 4» oTpakaer
oTHOmeHMe («=») MexAy AByMA obObexTaMu (¢3 + D», «2 - 4»).

2.1.2. Nornyeckne ceasku HE, U, WA

M3 npocTHIX BEICKA3LIBAHHH ¢ IIOMOIILIO JIOrHUecKHX cBAsok HE,
H, WIIN MOo#¥HO CTPOHTH COCTABHBIE BLICKAZLBIBAHMHA.
PaccmoTpyM HMCMOMTL30OBAHTE KAMKION JOTHIECKONW CRAZKH OTICTLHO,

Cocrasnoe BricKazniBanme co c¢ea3roi HE coaepykuT ogmno mpoc-
To€e BhiCKasbiaHMe. CoCcTaBHOE BhICKA3ZbIBAHME c0 cBAskoi HE umerus-
HO, eCJIH cojiepskalieecad B HEM MPOCTOe BBICKA3bIBAHHE JIOMKHO.

Hanpumep, OpocToe BBICKASBIBAHHE «Juci0 5 ASAACHICH YERLHBLIM Y
JOMKHEO, COCTaABHOE BBICKA3BIBAHHEe «Jucac 5 HE asaaemca WEMHbIM»
MCTHHHO.

CocraBHOoe BhICKaswlBaHHe co cBA3KoM HE moxnuO, ecnm copepska-
1eecsd B HEM IMpPOCTOe BhICKA3bIBaHMe McTHHHO. Hanpumep, npocrtoe BeI-
crasniradne «[locnediaa dywsa & caose “JAosura’ AsaAcmen 2AACHOU»
MCTHHHO;, COCTABHOE BBICKA3BIBAHME «[locnednsss Oywsa 8 cuose
“roeura’” HE asaaemca eaacnoilis JTOWHO.

PabGoraTte co ceaskoit HE mocraTouHo cnokHO. B BEICKA3bIBAHMAX
Ha PYCCHOM HA3bIEEe JIOHMYeCKad CBA3IRKa HE crasuTca B cepeJiIHHe BbI-
CKaspIBaHHA, U He Bcerja ObIBaeT NMOHATHO, Ile MMEHHO €€ cleayer
MOCTABHTL, Hanmpumep, B BLICKASLIBAUWH «ITema peuiud npasuibho
8Ce 3A0AHUA KOHRMPOJLbHOI padomei» JaA Jorudyeckoil ceasku HE
BO3MOMHBI TAKHMEe MeCTa:

1) Hema HE pewiud npasuicHo 6ce 3A00HUA KOHMPOALHOI padommot.
2) HHema pewus HEnpasuabno sce 3a00HUA KORMPOABROU padombt.
3) {lema pewun npasuaeno HE ece zadanusa wonmpoabuoit pabomot.

<
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IANemMeHTbl MaremaTu4eckom nNornkKun

OueBnagHO, BTOpOE M3 ITHX BBICKA3BIBAHHH HMeeT COBCeM HWHOH
CMBICJI, YeM IIepBOoe U TpeThbe.

Ilo cyTu, c¢ nomomgeio Jorudeckoll cBA3kH HE wmMbB1 cTpomm
OTpHUIlAHHe HCXOJHOI'0 BBICKA3LIBAHUA.

OTpuTiarHeM RBEICKAZRIBAAWA <V Mena doMa ecmb KOMRLIOMED»
Oyaer BEICKE3bIBAHUE «Hesepro, 4mo y MeHst JoMa ecmb KOMRbIOMep»
WJIHW, WTO B PYCCKOM HA3RIKEe TO e camoe, <Y Mena doma Hem
HOMILbIOMEPQa».

OTpHTlaHWeM BRICKA3BIBAHHA <« He 3HaA0 KUMOUcKull A3bik»
OyleT BbICKASbIBAHUE «HesepHo, 4mo A HEe 3HAH KUMAUCKUT A3blE»
HIH, UTO B PYCCKOM S3LIKE TO JKe caMoe, <« 3HAW KUumaickui
A3BLIY .,

DTpHH,E'iIIH EM BLICKAILIBAIIITH «Bee wnrowu 8-x kadceos —
OMAULHILICWE» HBIHETCH BbICKasblBaHue <«HesepHo, wmo 6ce WHOWH
8-x HKaaceos — OFLAUYHUKL Y, ADRYIHAMI CIOBAMH, «ffe ace wWHOUWL
8-x waaccos — OMAUMHUICU».

Jnsa Toro urobbr u3bemkaTh ABYCMBICJIEHHOCTH INPH COCTABJIEHHUH
BBICKa3bIBAaHHH co cBaA3koil HE, pekomenayerca BeIOHMpaTe OOAHH H3
JIBYX BApPHUAHTOB!:

1) mcnonep3oBaTe pedeBoH 000pPOT «HEBEPHO, UTO» M BCerja CTABHTEH
ero nepej MCXOAHBIM BbICKA3bLIBAHHMEM;

2) cTPOHTE OTPHIJAHHE K CKasyeMoMy, nobaBiIAdA K COOTBETCTBY-
OIIEMY TJIATOJY YacTHIY <«He».

@ Cdopmynupyiite oTpruaHna BeicKassisaHunin «flocreaqas Oyksa 8 cro-
Be “normka”’ ABAAETCH MIACHOM», «YHUCAo 5 ABAAEeTCA YETHLIM» C pe-
4yeBbiM 0DOpOTOM «HeseprHo, 470». KakolW ewe BapuwaHT OTPWLAHMSA
WCXOOHbIX BbiCKAa3biBAHW Bbl MOXeTe NpeanoxXuTb?

0 CocrarHoe BeICKasbIBaHEMe co cBA3KoH H comep:HT IBa IPOCTHIX
BRICKASBIBAHHA. CoCTABHOE EBBICKA3BIBAHHEe 0 CBASEON H merua=o
TOrAAa M TOJBKO TOrAA, KOrJAAa MCTHHHBI oba BXoAAllHe B Hero
MNpoOCThIE BhICKRA3BIBAHHWA.
Haupumep, npocrbie BhiCHKasbiBaHuA «Yucrao 324 deaumes Ha 7»,
«Jucao 324 deaumcea Ha H» — 00a JOMNLI; OPOCTLIC BLICKA3LIBAIHS
«Yueno 324 deaumena wa 3», «Hucao 324 deaumesn Ha 2» — oba
veTHHHEBI., Pacemorpum ofpasoBaHHbIE M3 HUX C MOMOIBIO JIOTHYECKOH
cBaA3KH M cocTaBHBIe BEICKA3LIBAHHA:

1) «Huecao 324 deaumea ra 7 H Ha 5» — JI0AHOE BHICKASLIBAHHIE;
2) «Hucao 324 deaumcea na 7 H na 3» — J0MHOe BLICKA3LIBAHHE;
3) «Hueno 324 deaumes Ha 7 H na 2» — JI03KHOE BHICKASEIBAHUE;
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4) «Fucao 324 deaumca na 5 H na 3» — N0KHOe BHICKa3LIBaHHE;
5) «Yueao 324 deaumesn ra 5 H Ha 2» — JI0HOE BBICKASBIBAHHE;
6) «Jucao 324 deaumca na 3 H na 2» — MeTHHHOe BLICKa3LIBAHHE.

PaccmoTpuTe chegyowme

BbICKA3bIBAHKWA:

«QCHOBOMOMOKHNKOM
anrebpor noruky genaetca Axopaox Byns», «<Mccnegosarns Knoga

HleHHoHa ROIBOTAMN  NPUMEHUTH aﬂreﬁpy MO B BLMHHCTN-

TenAbpHoN TexHuker, «QOCHOBOMOMOXHMKOM anreGpbl AOrnKu ABAAET-
ca [xopax Byns, n ucchnegosanus Knoaa [Hennona no3sonnni

T IMeHHTE anreﬁpy AOMvK B BbIYWCINTEALHON TexHuke». Caenai-

Te BbiBOA 06 WCTUHHOCTW TPETLEro BbICKA3bIBAHWA, NpeaBapuTensb-
HO BbLIACHWME C MNOMOWGBID WVIHTEPHETA WCTHMHHOCTL MNEPBLIX OBYX

BLICKA3LIBAHWA,

CocTtaBHOe BeICKaAZBIBaAHHe 0 cBaskonn HJIH
IIPOCThIX BhiCKaszblBaHMA. CocTaBHOe BhICKA3BIBAHHe co ceAzKol HJIH
JIOFKHO TOTAA W TOJABKO TOrja, KOorjga JOdHBI 0Da BXOAAIIHE B HETO

IIPOCThIE BLICKA3EIBAHHUA.
PacemoTpuM cocTaBHBIE BBICKA3BIBAHMA, o0Opa3oBaHHBIE ¢ TTOMO-
B JiorHuYeckKoil ceasku WJIN:

1)
2)
8)

1)

6)

«Yueno 324 denumen na 7 HJIAH na 5»

BAHWE;
«Hueno 324 deaumcsa
JBIBAHHE;
«Jueno 324 deaumecsa
JbIBAHHE;
«Juecao 324 deaumca
3bIBAHHE,
«Hueno 324 deaumecesa
3bIBAHNE,
«Tucro 324 deaumcesn
3bIBaAHHE.

Paccmotpute  cnegylowme
BaHWa B JIOTWKe  mMaremMartuiqyeckoid

Hd

Hd

Hd

Hd

Hd

7 HJIH

7 HJIH

5 HJIH

5 HJIH

3 HJIH

BbICKa3bIBAHH!
CHMEOITIK

Hi

Ha

Hda

Hi

Hil

3»

2»

3»

2»

2»

COAEPIEHUT JABA

JIOHIHOE BBICHASBI-

— HCTHHHOE

— HCTHHHOe

— HCTHHHOe

— HCTHHHOE

— HCTHHHOE

BBICEf1-

BBICE &1-

BEICE &-

BBICEf1-

EBICHA-

«Vlnes  MCnoAe30-

MTRMEAAIexXHT

forppugy Bunsrensmy flenGruyy=, «fletibryuy aeaaerTcs OCHOBONO-
AOXKHUKOM GUHapHONA apupmeTiki», «Viaesa WcnoAbL30BaHiAA B fOM-

Ke Maremartiyeckon CHMMBOAUVKK fpnnannexut forgpiay Buasrensmy
Aewnbruyy, wm flenbnug 9BA9eTCR OCHOBONOAOXHMKOM OWMHIPHON
apupmetimkir-. CoenaiiTe BblBog 00 WCTUHHOCTK TPETLErO BhLICKA3LI-
BaHWA, NpeasapuTensHO BLIACHWMB C NOMOWLIO MHTepHeTa UCTUHHOCTL
Nnepebix OBYX BbICKA3bIBAHWA.
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B o6eraroi sxu3HH cBAska HWJIHM szagacTyio TpakTyerca B HCKJIO-
yawigem cmbicae. BenomHMTE, HanpuMep, AMATHO3, KOTOPBIHA IocTa-
BUJ dexapk boromon Byvpatwro: «O0no w3 deyx: wau nayuenm wmeus,
walk 0 ygaeps. Uro KacaeTca MATEMATHUECKOH JOTHEH H IDPOTDAMMH-
poBaEmuda, To B HUX WJIM BocmpumHHMMaeTcA B HEHCKJIOYAIIEM CMBIC-
ae. Tar, BeickasviBanue <Hgan moxwem neperycumes Oymepopodon
wau A010K0M» 03HAYaeT, YTo MBanm mMomerT nepekycHuTh OyTepdpomomM
HJIH AO0JNOKOM MJIM M TeM, W JAPYIrHM.

CGCTHBHHE BBICKA3BIBAHHNA MOMHO CTPOHTH HEe TOJOBKO H3 3Je-
MEeHTApHBIX BBEICKA3BIBAHMH, HO M M3 JAPYIHX COCTABHBIX BBICKA3bI-

BAHWIH.
Hanopumep: <«B caose "senmuaws” nepsaa Oywea cozaachaa H
emopas — zaacran, HJAH & caose “kynep” wecmv Gyxks» — HCTHH-

HOe BBEICKAa3BIBAHHE.

CAMOE IMABHOE

BeickassiBaHHME — 3TO npenlIodxeHHe Ha n000M A3BIKE, comep-
AaHHe KOTOpOro MOMHO OJHO3HAYHO OIIpeleJIHTE KaK HCTHHHOe HJIH
JIOFHOE,

BrickassiBaTenbHaA thopma — 3TO NMOBECTBOBATEJIBHOE Ipeoxe-
HHe, KOTOpOe COepHHT XOTH OB1 OOHY NepeMeHHYH) H CTaHOBHTCHA
BRICKA3BIBAHHEM, HKOrJla BCe IIepeMeHHBIe 3aMeHANTCA KOHKpPeTHBIMH
JHAYMCHHAMH.

PaznwuuarooT npocTteie M cocTaBHbIe BhicKasbiBaHusa. IlpocThie BBI-
CKA3BIBAHHA OTPAMKAIOT OTHOUIEHHSA MeMAY ABYMA O0BEKTAMH HJIH
ONMCBLIBAKOT HEKOTOpoe cBoilcTBOo obbexTa. Hukakas wacTs nmpocToro
BLICKA3LIBAHHA caMa He fABJIAeTcA BhIcKasbiBaHHeM. CocTaBHEIE (CJI0K-
Hbl€) BRICKA3LIBAHHUA CTPOATCH M3 MPOCTHIX € MOMOIILK JOTHMUYECKHX
ceasox WU, UJIHK, HE.

CocraBHoe BeIcKasbiBaHHe co cBA3koil HE wmermrHO, ecnm comep-
JKaljeecs B HEM NPOCTOE BBLICKA3BIBAHHE JIOMKHO.

CocraBHoe BBICKasblBaHHe co cBA3KoH WM mceTmHHO TOrga W TOABKO
TOTJa, KOrjJa MCTHHHBI 00a BXOOAIIHe B Hero MnpocThle BEICKA3EIBA-
HHA.

CocraBHoe BeICKasbiBaHMe co cBaAskoi WJIM noxxkHO TOrma M Toib-
KO Torja, Korja JOMKHBI 0Da BXOAAIINEe B HET0 NPOCTHEIE BHEICKAZLIBA-
HUA.
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BbiCKa3biBaHUA 1 NOrM4ECKMe CBA3KWK

Bonpocbl u 3apanuna

1.

Obcynure B rpymme, nodyemy cjaeayroline MNpeoKeHHuA He HAB-
JAIOTCA BBICKA3BIBAHHUAMH,

a) Kawozo ysema smom dom?

0) Yuerno X He npesocxodum eOuHuibe.

B) 4X + 3.

) Hlocmompume 8 OKMHO.

o} Heiime momamuwii cox!

e) JIma mema CKYYHU.

#) lNappu Cmaitic — cambiii RORYAAPHBIL Nesel.

3) Bwt Obtiu 8 meampe?

IlpueeauTe 1Mo oAHOMY NPHMEpPY MPOCTHIX HMCTHHHBIX M JIOFHBIX
BRICKA3BIBAHUNH M3 O0HOJIOrHH, Teorpa(uu, HHAOPMATHKH, HCTO-
pHH, MATEeMaATHKH, JuTepaTypel. ObpaTHTe BHMMAaHHe HA TO, 4YTO

OTPaaAKT 9TH BRICKA3BIBAHHA. CBOMCTBO O0BEKTa HMJIH OTHOIIe-
HHe MeXdy IOBYMA obbEKTAMM.

I[Ipn Kakux sHaYeHMAX NepeMeHHOH BhICKasbiBaTenbHas (opma
«X — npocmoe Yycaoy CTAHOEHTCHA HCTHHHBIM BBICKABbIBAHMEM?

a) 2;

0) 4;

B) a3

r) 9.

I[Ipnm kakux sHAUYEHMAX NepeMeHHOH BhICKasbiBaTenbHas (opMma

«B caose X emopaa Oyxea — eiaacHaA» CTAHOBHTCA HCTHHHBIM

BhICKA3BIBAHUEM 7

a) aBtobyc;

0) aspomnopr;

B) BCTpeua;

r) MeTpo.

IlocTpo¥iTe oTpHIAHHUA CHeAVIONIMX BbBICKA3BLIBAHHM.

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

0) Kaxcoutli oxomuur Meiadem 3udms, 20e cudum gaaan.

B) Hucao 1 ecmbv npocmoe HucJo.

) HamypaisHote wucaa, okaHyusaruuecs uugpoit 0, e asasn-
OMeS RPOCMuLMU YUCAAMU,

n) Hesepno, ymo nucio 3 He asaigemcea deaumenem yucaa 198,

e) Hamawa swnoanuiad sce siadanug Jdomauinell padomst no
UH@opMamue.

Ao
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) B a0l wikoae HeKomopbie YYeHUKU UHMepecyiomca criopmom.

3) Hexomopsie MACKORWMAWULUE HE NCUBHM HA cyule.

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

K) & < 4,

ay 12 = 100,

M) 801 — 4émuoe yucio.

H) A — co2iacHaR.

6. B :Xu3HM MBI YacTO IIOJbB3YVEMCH BbICKA3LIBAHMAMM € COK3aMH

«a», «HO», «XoTdA». Hanpumep:

a) «sumoilt Hpurna awodum wamamecsa HA KoHsbkax, a lenuc
Ha ABLMHCHX N

0) «/lenuc 6BNOAHUA 3A0QAHUA CAMOCTIOAMERALHOU palombi, HO
3a0bti cOame HG NPOBEPRY Mempads ¢ pPeuteHusmmuy;

B) «Ha denv powdenusn Cawe nodapuiw naaunuient, XOoms OH
Meumana o wenKey,

BeigennTe B 9THX VTBepHAJAeHHAX MNPOCThIEe BHICKA3LIBAHHA H IIe-

pedopMyaupyiiTe UX Tak, 4To0bl MOJYYHUINCH COCTABHBLIE BhICKA-

3eIBAHHA co cBAsKoH M.

0 7. YRaskuTe TaKMe 3HAaueHWd LepeMeHHol X, I1IPpM  KOTOPbIX
BLICKASLIBaTEILOAST hopma (X < 20 ) H (X »= I() upesparurcs
B HUCTHHHOE BBICKa3bIBAHHE:

a) 5;
6) 10;
B) 15;
r) 20.

o 8. YKakHiTe TaKkHe 3HAUeHHA HepeMeHHOH X, IIPH KOTOPBIX BBEICKA-
splBaTeabHana (Gopma (X = 20) HJAH (X <= 10) npesparurca B
JOMHOE BBRICKA3BIBAHHE:

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

O 9. IIna KakoTo HMeHH JIOMHO BRICKasbIBaHHe <« E ([fepsas Dyrea
eaacnad H Ilocaednan oywsa zracHad )»?
a) Jaunna;

6) Hpuna;
B) Ceernana;
r) Maxkcum.




Cxay

Jlornyeckmne onepaunn U NOrMYecKUe BbipaxeHus

§2.2
Jlormyeckue onepauum
M nNorn4yeckKme BblipaXeHuns

Knawueewie cnosea:

* Jorn4yecKada IepeMeHHAadA * JIorH4YeCcKoOoe YMHOXeHHe
JOTHYEeCKOEe 3HaAYeHHE * JIOTHYECKOEe CJOoJKeHHe

® JorHYeckKad ollepallHA * NpHOPHTeT JOI'HYeCHKHX OHEP&HHﬁ

* JOTHYEeCKOe OTpHIlAHHE * NMOrHYeCKOEe BhRIpa’KeHHe

2.2.1. Jlornyeckme nepemMmeHHblie
M NIOrM4YecKkne 3HavYeHus

Ob6ocHoBaHHe HCTHHHOCTH HWJHM JIOKHOCTH BbICKA3BIBAHMII Jaér-
cA TeMH HayKaMH, K cdepe KOTOPBIX OTH BBICKA3LIBAHHA OTHOCHAT-
cA. Anrebpa JOrMKM OTBJEKAETCA OT CMBICJOBOM COAEPKATEIBHOCTH
BBICKasbpIBaHWil. Eé mHTepecyeT TOJABKO, MCTHHHO HJIH JIO}KHO JaHHOE
BBICKA3BIBAHME.

B anrebpe gormkm BeICKasbIBaHHA obOosHawvaoT OyKBaMH H Ha-
3BIBAIOT JIOrHYeCKMMH nepemedsbiMu. [Ipu srom ecinn BhicKasbl-
BAHHe MCTHHHO, TO 3HaYeHIIe COOTEETCTB}TIHII[EfI EnMY JIOTHYEC KO
epeMeHHOH o0osHadawT eguHAneld (A = 1), 4 ecan JIoMHO — HYIEM
(B=20). 0 u 1, obozHavawInue 3HAUYeHHA JOTHUYECKHX NepeMeHHBIX,
HABBIBAKTCA JOTHUYECKHMH 3HAYeHHAMH.

Anredbpa JIOTHKH OINpPEIeNseT OPABHIA IATHCH, VIDOIIEHII
1 npeobpasoBaHMA COCTABHBIX BBICKA3BIBAHMN M BBIYHCJIEHHA HX
3HAYEHHWH.

Onepupysa JOrmdecKMMH NepeMeHHBIMH, KOTOpble MOIYT OBITH paB-
Hbl ToabKO 0 mam 1, anredpa JOrMKH ITO3BOJAET CBECTH 00paboTKy
HH(pOpPMAIIMHA K oNepaluAM ¢ ABOMYHBIMH JaHHBIMH. MmenHO anma-
paT anredbpsl JOTHKH MNOJOMKEH B OCHOBY KOMNBHTEPHBIX VCTPOHCTE
XxpaHeHHsa H obpaboTkH gaHHBIX. C mMpHMeHeHHeM 2JIeMEeHTOB aJredprl
JOTMKH Bbl Oy/eTe BCTpPEYATBCA M BO MHOTMX JIpYrHUX pasjenax HH-
(hpopMATHKH.

2.2.2. Jlornyeckme onepauumm

3aMeHHB BBICKA3BIBAHMA JIOTHYECKHMH NepPeMeHHBIMH, HMeIIHMH
anaveHre 0 mam 1, MOMKHO paccMaATpHBATHL JIOTHYECKHE CBA3KH Kak
JOTHYECKHE OMEepPAIMM HAT HHUMH.
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Jdna onucaama onmepanuu M wmMomHO #Hcmoib30BaTh OAHY W3
caeaviommx TadsuiL:

A B AHNB 0 1
0 0 0 0 0 0
0 1 0 0 1
1 0 0
1 1 1

lleppas rabiuua Hasbiaercda Tabiamiled HeTHHHocTH. B Tadmnu-
e HCTHHHOCTH MePCYHCTAIOTCA BCC BO3MOMKHLIC 3HAYCHHA HCXOINLIX
BBICKAJBIBAHHE (cTOmbuel ¢A» M «B»), IPpHYEM COOTBETCTBYHIIHE
MM JBOWYHEIE UHCJAA4, KaAK NOpPaBWJI0, paclojaraloTca B TNOpAgKe
goazpactauusa: 00, 01, 10, 11. B nocnemuem cronbile 3annchbiBaeTCH
pesyJabTAT BBINOJHEHHA JIOTHYECKOH ONepamHdH AJA COOTBETCTBYIOIIHX
OTepaH/I0B.

Kasayio m3 JorHdecKHX oNepalnii MOMKHO ONHCaTh TabanmeH
nmogobHO TOMY, KaK MbI ONMCHIBAJM apu(pMeTHUYeCKHe OoIepaludd B
OBOMYHOH CHCTEME CUYHCIIeHHA.

Bropasa Tabiauiia nmoJHOCTBI NMOBTOpAET TAOMMILY, ONMCHIBAIOIIVIO
OTIEPAIIHI0 ABOWMYHOTO VMHO:KeHuA. WMmerHo mostomy omnepanmio W
OUeHb YACTO HA3BLIBAIOT JIOTHYeCKHM YMHOMeHHeM. EcTh v Heé H emie
O0HO HAIBAHNE — HROHBHHEIIHA.

0 KOHBHOHKUMA — NOrvyeckas anepaulA, cTaedllad B COOTEETCTEME
OBYM BbICKa3blBAHWAM HOBOE BbICKa3bIBEAHWE, ABNSIOWEECHA WCTUMHHBIM
TOrOa W1 TONbKO TOrrAAa, KOroa oba MCXOOHLIX BbICKa3biBAHWMA WCTHUHHbI.

Hna onucanma onepamun HJIM MoxHO Hcemoab3oBaTh OAHY H3
caeaviImux tabami:

A B AHWIHE HJIH 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 u3 aTHX TabOaHI O4YeHB MOXO0Ka Ha TabIMOy, ONHCHIBA-
OV ONepannio ABOMYHOro cjosenusd. bBiaarogapsa aToMy onepaijnio
MJIH ouenh YacTo IMA3LIBAIOT JOTHYECKHM cJaomenmem, Emé ogmo eé
HAZBAHHE — [IH3IBHHKIMA,

AUILIOHKUWA — NorM4eckan onepauyus, cTaeBsuas B COOTBETCTBUE
JBYM BbICKA3bLIBAHWAM HOBOE BblCKA3blBaHWE, ABASIOWESCA JOXHbLIM
Torga WU TONbKO Torpa, koraa oba MCXOAHLIX BbICKA3bIBAHWA NOXHbI.

Onepanusa HE wmoxxer OwiTh onmcaHa chaexayiwounieid rtabdnuieit
HMCTHHHOCTH:

A HE 4
0 1
1 0
IIlpvroe masepanme omepanun HE — Jormyeckoe oTpHIIaHHE WIIH
HHEEPCH.
UHBEpCMA — nNOrMYeckaa onepauwd, CTABAWAA B COOTBETCTEWE

MCXKOOHOMY BbICKa3bIBAHWK) HOBOE BbICKasbIBAHWE, 3HAYeHWEe KOTOopPOoro
NPOTHUEONONOXHO 3HAYEeHW WCXOOHOro.

YV Xopomio HM3BeCTHBIX BCeM apu(MeTHYecKHX oOlepamuii ecThb
obo3HaUYeHUA. HHHDHMED, olnepaliida CJIOHKeHHA obozHayaeTca 3HAKOM
«+», onmepannsA BBIYHTAHMA — 3HAKOM «—» W T. /. ECTh HECKOJBLKO
BAPHAHTORB CIIeIlHAJBHBIX obozHaAYeHUH H JAJIA JO'HYeCKHX or[epaunﬁ.
Hawunbonee pacnpocrpaHéHHbie M3 HHUX npeacrasiedbl B Tadbm. 2.1.

Tabauma 2.1
Haszeanna n oGo3HavyeHMa NOrvMYeckKkux onepauvin
JNoruueckan Jlornyeckas roe
Apy O6o03HayeHne
CBA3Ka onepauuvs Ha3BaHWe
HE Jlornueckoe Hupepcusa —
s
OTpHIIAHHE
" Jloruueckoe KorboHKEIHA &
o
VMHOEEHHE r
HJIN Jlormgeckoe JIuaboHEKIHA g
cIoMeHue T
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INeMeHTsl MartemMaTU4YecKon NOrmkKu

2.2.3. Jlornyeckue onepauum v onepaumm
Hag MHOXecTBamMMm

DHEIJHIJ,PIH KOHBRHOHEKIIMA M JHIBHOHEKIIHNA TeCHO CBA3AHBI ¢ TAKHMMH
H3BeCTHBIMH BaM oOllepallHAMH HajJ MHOKeCTBaMH, KaK IepecedeHHe
1 obbenmnHeHNe,

IlepeceueneM [IBYX MHO:ecTE X M Y HAa3LIBAeTCA MHOMKECTBO
ux obmux snemenTos (puc. 2.1).

e D

X i

Puc. 2.1. Tlepeceuene MHOMECTE

0 Qb beguHeEHEM ABYX MHOMecTE X H Y HA3SKIBASTCH MHOMKECTBO,
COCTOAINEE H3 BCeX JIJEeMeHTOB 3THX MHOMECTB H He Ccolepiraliiee
HUKAKHX JAPYIHX 23JIEMEeHTOR.

X Y

Puc. 2.2. OfLoguicaic MOOMLCOTD

Ilyers X — mMHOMecTBO BeD-cTpaHMl, HAa HKOTOPLIX BCTPeYaeTcH
CIIOB0 «Kpelicep»; Y — MHOMKECTBEO BebO-cTpaHHI, HAa KOTOPLIX BCTpe-
YAeTCH CJAOBO «JAUHKOD».

IlepecegenmeM MHOERecTB X H Y 0OVIET MHOMKECTBO CTPaHHIL,
HAa KOTOPBIX BCcTpedaoTca o0a 2TH cioBa ogHOBpeMeHHo. [pyramm
croBamMu, X []Y — 9To MHOMKECTBEO HCTHHHOCTH BEICKA3BIBATEILHOM
dopmel «Ha sed-cmpanuue scmpevaemca croso “kpelicep” u ca080
“AuHKop”», TNPeIcTABIAIINeH c0D0H KOHBHHKIHK BBICKASBIBATENh-
HEIX QopM <«Ha eef-cmpanuye scmpeddemcia caoso “ipeticep”»,
¢Ha seb-cmpanuye scmpevdemes cao80 “AUHREOP” ».

ObbeJHeHHeM MHOHecTE X W Y O0VeT MHOMKECTBO CTpaHHIL, Ha
KOTOPBLIX BCcTpedaeTcsa XoTdA Obl OJHO M3 3THUX CJOB, a Takike oba aTu
cora omgHoepemenHo. JIpyrumu crnosamu, X JY — »To MHOMKecTRO
HMCTHHHOCTH BBICKA3BIBATENBHOH dopmel «Ha sed cmparnuue scmpe
YQEMCA CAO80 TKpelcep” uAn cA080 TAUHKOPT », TPEICTARIAIIEH
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coD0H JH3BIHKINWIO BRICKA3LIBATEeNBHBIX QqopM «Ha sebf-cmpanuuye
gempevaemaen caoso “kpeucep’», «Ha seO-empanuuye scmpevaemcos
caA060 “aunwop”s.

JloruuecknMM onepanMAMH MBI IIOJbB3yeMCs HpPH NoMcKe HMH(pOP-
manny B cetH HMaTepner. Ilpu pemennm 3amgad, CBA3AHHBIX C KOJH-
YyeCTBeHHBIMHM XapaKTepHMCTHKAMH pPe3yJLTATOB MOHMCKA, MCHOJB3VIOTCH
ONepaIniy HaJ MHOMeCTBaMH.

Ilpumep 1

B sA3bIKe 3anpocoB IMOMCKOBOrO cepBepa A 0DO3HAYEHMSA JIOrHYec-
kol omepanuu WJIU mcnosbayeTca CHMBOJ «|», a AJaA 0003HAYEHHA
gorvyeckoi omepauum M — cumBon «&».

B Tabmuie npHBeeHBI 3alpochkl W KOJHYECTBO HAHAEHHBIX II0
HUM CTpPaHWI, HeKOoTOporo cermenTta cetu MuHTepHer.

3anpoc HainpeHo ctpaHuuy (B TeicA4ax)
Kpejicep | 4800
JIMHKOPR 4500
Kpercep | IMHKOPD 7000

C‘-IPITHETEH, YyTO BCE 3AN0pOoChkl BBINOJIHAJHCE MIPAKTHYECHKH OJHO-
BpeMeHHO, TaK 4YTO Habop CTPaHHIL, COAepP:KAIlMX BCce HCKOMEIE CJIOBA,
He M3MeHAJICA 3a BpeMdA BBRINNOJHEeHHA 3AllpocoB.

Kakoe koamdecTBo crTpaHun (B TeicA4Yax) Oyaer HaHIeHO II0
3anpocy

wpaicep & nrawkop ?

Pewuernue
HzobpasumM yeiaorue zajaud rpaduuecKn:

K JI

3/ech MHOKECTBA CTPaHHUI], HaAHJEHHBIX II0 COOTBETCTBYIOIIHM
aanpocaMm, o003HAUEHBl ABYMHA IEPECEKAKIIMMHACA KPYTaMH; Hellepe-
cexaIgueca 00JAcCTH HA TOJYIYEeHHOH cxXeme 0003HadeHBI IHU(ppaMu
1,2, 8.
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Ilo cxeme BHAHO, YTO KOJHYECTBO JJIEeMEHTOB, 00pasyiommux
MHOeCcTBO K, PABHO CyMMEe 2JIEMEeHTOB, BXOOAMMX B oomacrtu 1 m 2;
KOJWUYEeCTRBO 2MeMEeHTOR, 00pasyNIHX MHMEKeCTBO J, paBHO CcyMMe
2JIEMEHTOB, BXoAAmMX B o0macty 2 M 3; KOJUYECTBO 3JeMEHTOB,
obpasyvoniux maokectso K |J.JT, parwo cvmme smemenToBR obmacreil
1, 2 u 3. Hama 3azaua — HaHTH KOJHYECTBO 3JeMEHTOB, BXOAAIIHX
B obmacte 2.

Jomonaum aroif mHMpOpManMeil MCXOAHVIO Tabauiy.

3anpoc HaipeHo crtpanuy MowHOCTE MHOXECTB,
(B ThiCA4aX) COOTBETCTEYIOLUMX 3anpocam
kpeicep 4800 N, +N,
JIMHKOP 4500 Ny + Ny
Kpellcep | TMHEOR 7000 N, +Nya+ Ny
Kpefoen & TMHEOR 7 N,

Eenn nmpocTo CIOEHATE MOIITHOCTI MHOESCTE K .-'?I, TG MBI IIO-
JIVIHM:

(N + N)+(Nyg+ NJ)=(N, + N, + Ny + N,.
CrnemoBaTeIbHO:

No=(N;+ Ny)+ (Ny+ Nyj)—(N; + N, + Ny =
= 4800 + 4500 — 7000 = 2300.

Omeem: mo sanpocy xpolicop & mmakop Ovger maiimeno 2300 ctpa-
HAIL (B ThIcAYaX).

@ CamocTofTeNbHO HaAWOWMTE KONWYECTBO 2SNEeMEeHTOB, BXOAALMX:
B obnacte 1; B obnacte 3. Kakme 3anpockl 6yayT COOTBETCTBOBATL
Kaxnol wu3i atux obnacrein?

2.2.4. Jlornyeckune BblipaXXeHUs

Ha yporkax anrebpel BEI cocTaBifgeTe, npeodpasyeTe H BBEIUHCIAETE
3HaueHNA apudMeTHUYeCKHX BbIpa’KeHUM, COCTOAIMX M3 YHUCEeJ, Nepe-
MeHHBIX, 3HAKOB apH(MeTHUeCcKHX omepanuil u ckobok. Toudmo Tak
JKe M3 JIOrMYecKHMX 3HAYEeHWH, JIOTMYeCKHMX lepeMeHHBIX, JOTMYecKHX
omepamuil U CKODOK MOYKHO COCTABJATH JIOTHYECKHE BbIPDAYKEHHA.

JIroboe cocTaBHOe BEICKA3LIBAHME MOMKHO 3anMcaTh B BHIE JIO-
THYeCKOT0 BBIPDAXKEeHHA — BBIPpAKEHHA, COJep;Kallero JoTHYecKHe
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Noruyeckune onepauvn 1 NorM4ecKkre BhipaXXeHWns

IIepeMeHHbIe, JIOTHYeCKHe 3HAUeHHA, 3HAKH JOTHYeCKHX OIepAIlHH H
cKOoDKH.

JNlorMyeckoe BblpaXeHUe — 3TO 3arnucb COCTABHOMD BLICKA3LIBAHWS,
COCTABNEHHAA W3 NOrMY4ECKMX NEPEMEHHbIX, NOrMYEeCKMX 3HAYEeHWNA,
3HAKOB NOrMYeckux onepaunii n ckobok.

Jlorudeckne omepamu# B JIOTHYECKOM BBIPAK€HHH BBIMOJHAKTCA
B CJHEAVIOUIEeH O4YepeéiHOCTH: MHBEPCHHA, KOHBIHKIWA, IU3BIOHKIINA.
HUzMeHNTE NMOPAAOK BBIMOJTHEHHA ONepammi MOMKHO C IMOMOIIBIO pac-
CTAHOBKM CKODOK.

Jlornyeckme onepaumm NPy BbINONHEHWMW WMMEKT cnenylwmin Npuo-
puTeT: MHEEPCWA, KOHBOHKUWH, OW3BHOHKUWA.

Jlna BeINMMCJIEHWA 3HAYeHHA JIOTHYECKOro BRIpAXKeHHA HeoOXOoauMOo:
1) BEIYMCINTDh 3HAYEHWA BBIPDAKEHMH B CcKOOKax (mpM HAIWYHUH CKO-
OoK);
2) BBIMMOJHWUTH JIOTHYECKHWE ONepandy B COOTBETCTBMH € WX IPHO-
PHTETOM.
PaccMoTpuM HEKOTOpBIE JIOTHYECKHWE BHIPDAKEHWA W BBIYMCIAM HX
3HAYUeHHA:
DOv1)Al=1~1=1;
AA-0Dv1ial)=—0v1)=-1=1;
A+ AO0Ov1)=1~1=1;
Ayl il Al =1 %05 1 =13
5 -{0A1)A-1==-0~A-1=1~0=0.
Hu ogHO M3 paccMOTpeHHBIX BEIIIE JIOTHYECKHX BEIpaykeHHH 1-5
He COoJep:Kajio JIOrMHYeCcKHUX IepeMeHHBIX, 03TOMY HMX MOMKHO ObLIO
BBIYMCJIHTE C MOMOIIBI TADJIWI] HCTHHHOCTH JOTHYECKHX ONepAaIlHi.
PaccmoTpuM npuMepsl JIOrMYeCKHMX BhIpajkeHHil, COJep:Haliux
JOTHYECKHE IepeMeHHBIE.
1)Av0=A — HyvIeBUH OIEpaHI He MOMEET NOBJAMATL HA PE3VIih-
TAT JOTHYECKOTO CJIOKEeHWA, KOTOPBIA OVIET MOJHOCTBIO 3aBHCETh
oT sHAueHwWA A:
2) A 0=0 — Tark ®aK OJ{MH W3 oTepaHjoR paBeH (), TO pesayanTar
JOrUYecKOoro VMHOMKeHHA Toxe Oyaer pasedn (), He3aBHCHMMO OT
TOTO, HCMY PaBaO Aj

3Av1=1 — rTak Eark OJMH M3 OlLIEPAHI0B pased 1, To Joruuec-
Kasg cyMma Oyger paBoa 1 opu mwoboM 3matuennm Aj
4 A ~1=A — ejuHHUHBIH OlepaH) He MOMeT IOBJIMATL HA

pPe3yJILTAT JOrHYeCcKOro YMHOMKEeHHMHA, KOTOPBIH OVAeT HOJHOCThIO
3aBHCETH OT 3HAUYeHHA A,

al100.tilda.ws




CrayaH € material100.tilda.ws

IneMeHTbl MaremMaTm4eckomn Nornkm

PaperncTea 1—4 HasbIBAKOT HHAYe IFAKOHAMU ONEPAUUL © HOHCIMAH-
masmu 0 w 1; oHE ORBAIOT HOJE3HBI IIPH OOPESeleHHH HCTHHHOCTH
JIOTHYECKHX BBICKAZLIBAHMIA.

IIpumep 2

Onpegeri™M MCTHHHOCTEL BRICKasniBamug (X < 13) H HE (X = 2)
upu X = 0.

Brauane onpesesluM HMCTHHHOCTH NPOCTHIX BbICKA3BIBAHWM:

0 < 13— HCTHHHOE BBICKASBIBAHMWE!

(} <~ 2 — WCTHOHOE BLICKABLIBAHHE.

danHmeM JIOTHYeCKOe BEIpa)keHHe, COOTBEeTCTBVIOIee HMCXOJHOMY
BBICKA3BLIBAHHIO, M BRIYHMCIHMM ero aHadyeHHe:

1A=-1=1A0=10.

IIpumep 3

Onpemenndm, OpH KaKHX TedbIX 3HaYeHHAX X BREICKa3bIBaHHE
(X < 13) H HE (X < 2) dyaer HCTHHHBIM.

Jlna aToro, B mepByI ovYepenb, M30aBHMCA OT OTPHIAHHA: BMECTO
HE (X < 2) zamumuem (X == 2).

TeMaATHEe 3allMCH CHCTeMbBI HepaBeHCTE!

A<13,
X >=2.

H3006pasum pemnieHe 3TOH CHCTEMBI HEePABEHCTB rpadmuyeckm:

]
. & s
2 13 x
Perrennem cucTeMbl HEpaBEHCTB ABJIAETCH MHOMKECTBO M3 CJeay-
IOIIUX oguMHHaguatu uucen {2, 3, 4, 5, 6, 7, 8 9, 10, 11, 12}
MHHHMAJIBHBIM H3 HHX sABJAdAercHa 2, MaKCHMAJbHBIM — 12.
IIpn Beex HepeunciieHHBIX sHAYeHHMAX X HMCXOIHOE BbICKABbIBAHME
byner MCTHUHHBIM.

2.2.5. PeweHne nornyecKkux sapad
nyTémM nNpeodpa3oBaHMA NIOMMHYECKUX BbIPpaXeHWNA

Baﬂ.aqn, B KOTOPEIX TpEﬁ}"ETCH onpeleJIHTeE HCTHHHOCTE HJIH JIOMK-
HOCTh HEKOTOPBIX BBICKASLIBAHWH, NMPHHATO HA3ZBIBATH JIOTHYECKHMH.
C}?IHECTB?IGT Pa3HEIe CIroco0bI pellleHHd JOrH4ecKHX 3ajlad, B TOM
YHCJAEe NMYTEM TpeodpasoBaHHA JOTHYECKHX BbIPpaskeHHH.
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Jlaa morudecKux OHE]}&I[I‘I'].F:I CIIpaBeJIHBEI MHOT'HEe 38aKOHEI, aHa-
JIOTHYHBIE 3AKOHAM A apumpMeTHUYeCKHX onepauuﬁ:

MaTtemaTnyeckas
KOH MpMeTH
3ako ApudpmeTnka e
[MepeMecTHTE TRHBIA la+b=b+a avh="~bFvua
ab="b-a a~b—=—5"hasra

al100.tilda.ws

I(a+b]+c=a+(b+c}
{a-b)-c=a-(b-¢)

Co4eTaTeILILIE (avBlve=avibvel

(arb)rnc=ar{brc)

PacnpenenmnTe TbHBIH . arbt+e)—act+a'bh |lasbvel—arevanrh

IToxkaskem, KAk 9TH 3aKOHBI MOT'YT OBITE HCIIOJIB30BAHBI IPH pe-
IMIeHWH JIOTHYecKHX 3ajad.
3agaua

B copepHOBaHHAX IO FHMHACTHKe ydacTByIOT Anna, Bana, Cuama
n Jlama. BonenslimkM BBICKA3AAM MPEANOJOKEHUA O BO3MOMKHBIX
nmobeguTeNAX:

1) Cuma Oyaer mepsoii, Baxa — BTOpoOIii;
2) Cuma Oygmer BTOpOMH, llamma — TpeThei;
3) Anna 6ypmer sTopoit, Jlama — uyerBépToOil.

Ilo oxoHYaHMH COPEBHOBAHHH OKAa3AJ0Ch, YTO B KaKJAOM WH3
NPeAnoJIOMKEeHHH TOJBKO OJHO M3 BBICKA3LIBAHMM HMCTHUHHO, JAPYyroe —
noykHO. Kakoe MecTo Ha COpeBHOBAHHMAX 3aHANA KayKJad W3 JeBYIIEK,
ecJM BCe OHM OKAa3aJHCh HA PasHBIX MecTax?

Pewenue

PaceMmoTpuM mpocThIe BHEICKA3BIBAHHA:
C, = «Cuma 3aHARG NEPEOE MECHLOY |
B, = «Baaa 3anaArg mMopoe Mecmoy;
C, = «Cuma 3aHARG 8MOPOE MECMO»;
Hq = «Tawa sanara mpembe mecmo»
A, = cAAAQG 3QAHATA BMOPOC MECIO»
Hy = «Jawa 3ananra 1emeepmoe mecmoy,

-

Tak Kax B KamJAOM H3 TpPeX NpeAnojiosKeHHMH OJHO M3 BBICKA-
3BIBAHMI MCTHHHO, a JAPYyroe JIOMKHO, TO MOXMHO 3aKJHYUTE CJIeay-
omee;

1} C1+ EE — ].., Cl' BE= U,
2) Cot iy=1, Cy- [l3=0;
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Jloruueckoe NMpoOHU3BeIeHHe HNCTHHHEBEIX BLRICKA3EIBEAH Wil ﬁ}?’HET
HCTHHHBIM:

(C,+ By (Co+T3) (A + )= 1.

Ha ocHoBaHMM pacnpefejHTe/lbHOT0 3aKoHA npeobpasyeM JeBYIO
HaCTE aTOT0 BEIDaXMeHHHA.

(Cy"Co+Cy " Hy+By-Cy+ By o) (A + Ty = 1.

Bricrasmpanue €+ C, ozHavdaer, 4dTro CHma 3aHdAIa W IIepBoe,
1 ETOpPOE MMECTO. UGI".]'IH.L‘HD VCIIOBHHK) SaJAY9H, 3T0 BBICKASEBIBAHHC JIOX-
Ho. JlosHBIM ABJAeTcA W BbICKaswiBaHHe B, ' C,. YUHUTEIBAA 3aKOH
onepanuii ¢ Kodcraaroinn 0, sanumem:

(Cy- A3+ By-J) (A + )= 1.
JanbHelnee mnpeodpasoBaHMe J€BOM HYacTH 3JTOTO paBeHCTBa
M HCKJIYeHHEe 3aBe/loMO JIOMKHBIX BRICKA3BIBAHUI HAIOT:

Cy Ay Ay +Cy - Oy Ay + By - My - Ay + By - Hg+ =1,

Ci Hyg-A; =1

W3 mocnmeamero pasewcrra ciaexyer, uro Oy =1, J; =1, A; = 1.
J1o os3HauaeT, uyTo CHUMa B3aHAJIA IepBoe MecTo, AJla — BTOpOe,
Hama — Ttperse. ChenosarenbHo, Bana sanana yeTBEépTOe MecTo.

CAMOE IMABHOE

B anrebpe JOrnKH BBICKA3BLIBAHHA 0003Ha4YalT OYKBaAMH H HA3BI-
BAIOT JOrMYecKMMH nepeMeHHbBIMH. 0 u 1, oGosHadawIlne 3HAYEHUHA
JOTHYECKHX INepeMeHHBIX, HA3BIBAIOT JOTHYEeCKHMH 3HAYeHHAMH.

BHMEHHB BBRICKA3ZBIBAHHA JIOTHYECKHMH IepeMeéHHBIMH, MOMHO
pacCMaTpHBaTE JOI'HYeCKHe CBA3KH KaK JOHYeCHKHe OollepalllH Hal
nepeMeHHBIMH.

HHEE[}CH.‘H — JIOTHYeCKad ollepalllida, CcTaABAIIAA B COOTBeTCTEHE
BEICKA3BIBAHHK HOBOe BEICKA3BIBAHHE, 3HAYeHHEe KOTOPOro HNpPOTHBO-
MNOJOMHO 3HAYeHHHK HCXOJHOTO.

KoabsloHKOHA — JoradeckKas onepanmHAa, CTapAlllad B COOTBET-
CTBHe JBYVM BRICKA3BIBAHHAM HOBOE BBRICKA3BIBAHHE, ABJANIIeeCH
HMCTHHHBIM TOrJZa H TOJBKO TOrga, Korga obfa HMCXOAHBIX BBICKA3bI-
BaAHHUA HMCTHHHEI.

,H,PIE'LI'DHHI.IHH — JOTHYecKad oIllepalllda, CTABAIIAA B COOTBETCT-
BHe JIBYM BRICKA3BIBAHHMAM HOBOE BhICKA3BIBAHHEe, ABJANOIIeeCH JIOH-
HBIM TOTJAa M TOJBKO Torja, Korga oba HMCXOAHBIX BBICKa3bIBAHHA
JIOHHBI.
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Jlornyeckune onepaunn U NOrMYecKUe BbipaxeHus

Jloruuecxoe BRIDAECHHESC — aT0O JAa0HCE COCTABHOTD BLICHAIBIBA-
HHA, COCTABJEHHAA H3 JIOTHUYECHKHX lepeMeHHBIX, JIOHUeCKHX 3Hade-
HHH, 3HAKOB JIOTHYECKHX OIepamui H CKOOOK.

Bonpocel v 3apaHua

1. B crneayiomux COCTABHBIX BBICKA3LIBAHMAX BEIJEJUTE MPOCTHIE
BhICKA3BIBAHMA, 0003HAYMB Ka)joe u3 HUX OYKBOI; 3amuiuTe
¢ NoMOImBI OYVKB M 3HAKOB JIOTHYECKHX OIepaluii COCTABHOE
BhICKa3bIBaAHME.

a) uecao 376 wémHoe U MPEXIHAYHOL.

0) SuMolt demu KAMAHNINCA HAd KOHBEAX WAL MO JABINCQX.

B) Hoenilt 200 mbi sempewaem na dave uau Ha Kpacunoli nao-
iad.,

r) Hesepro, wmo Coanuye 0suiemca e0Kpyz 3eMau.

1) SeMman umeem Qopmy wapa, Komopoiil U3 KOCHOCA KAMemCA
20Y0BIM.

e) Ha ypoxe mamemdmurki CMAPWERAACCHUKU OMEBEYAINE HU
BONPOCH,  YYUMEAA, A MAKKE RUCAIU CAMOCMOAMERbHYIO
pafomy.

2. Ilyetes A = «AHe Hpagamces yporu mamemamurus, a B = ¢Ane
npasamcea Yypoxu xumMuu». BrpIpaduTe cleAyioliHe JOTHUYeCcKHe
BhIPAMKeHUA Ha pPasroBOPHOM HA3BIKe:

a) A ~ B; ry A v B8; #) A~ B
6) A ~ B: o) A v B; 3) A v B;
B) A ~ B: e) A v B; u) A~ B.

3. HailiguTe 3HaueHnA BBIpa:KeHHH:
a) (1v1)v (v
6) ((1vO)v 1)v 1)
B) (0~ 1)~ 1:
ry 1LA(lal)yal;
1) (1v0)A(lAT)A(©v 1)
e) ((1 ~1)ywv 0} A(0-wv1)
)0 A0) v 0) A (1w 1)
3) (Av1)v(Bv0O)y
") ((1 ~ A) v (B ~0)) v 1;
By 1 A4 A 0.




CrayaH € material100.tilda.ws

INeMeHTsl MartemMaTU4YecKon NOrmkKu

o 4. Ilvere A = «Ifepsas 6ynwsea umenu — aaacnaay, B = «Hemaépman
Dyrea umeruy — cozaacnasy. HalauTe 3HadgeHHe JMOTHUECKOTO
BEIpasKeHNA A v B 14 CIeAVIONTHX WMEH:
a) EJIEHA;
0) BAJIUM;
B) AHTOH;
r) ®EJOP.
o 9. Ilyete A = «X < 3», B = «X == 5», Halifure 3HaUeHHWEe TOTHIE-
CKOT0O BBRIpAMHeHHNS A A B I8 cleaviOImHX sHAYeHHH uwuceas X
a) 23
6) 3;
B) 4;
r) 5;
n) 6.

. Oyers M ={1, 2, 3, 4, 5, 6}, K ={1, 3, 5}, P=1{2, 4, 6, 7, 8}.
3anuimuTe B (PUIYPHBIX CKODOKax obJgacTH HMCTHHHOCTH CJEAy-
IONIMX BBICKA3BIBATEJLHEIX (hopM:

a) (x e M) A (x = P);
B) (x = K) ~ (x = P);
B) x e M P;
) e KLLP.

O 7. B A3bIKe 3ampoCcoB NOMCKOBOIO cepBepa AaA 0003HAYEHHA JIOTH-
yeckoit omepanun WJIM umcnonssyerca cumMBOoa «|», a ana obo-
3HavueHHsA Joruveckoil onepanmu M — cumeon «&». B rabamnme
NpHBeAeHBI 3AIpPOChl H HOJHYECTBO HﬂﬁﬂEHHhIK o HEM CTpPAaHHIIL
HeKoToporo cermenTta cetu MHTepHer.

D

3anpoc HailgeHo cTtpaHuy (B ThicA4Yax)
Kpelcer | IMHEKCE 3700
Kpsidces & MEKOD 400
JIMHKOP 1800

Kakoe koamuecTBO crpaHul (B ThicAuyax) Oyaer HaiijeHO IO 3a-
mmpocy
Kpelicep ?
o &. OnpeaenviTe HauMeHLITICe Tenoe 9HcaA0 X, ATA KOTOPOro HWMCTHH-
HO BbicEKasbiBanue: HE (X <= 59) H HE (X — uémmnoe).
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9. OnpeaenuTe HaHOOJBIIee ITeloe YHCIC X, AJAd KOTOPOro HCTHH-
HO BhIcKaseiBaHue: HE (X ==60) H HE (X — neuémmnuoe ).
10. Anéma, Bopa u I'puina Hamam B 3eMJje cTapMHHBIIT cocya. Pac-
cMaTpuBaa YAMBHTEJBHYI0 HAXOAKY, KamAblH BBICKA3aJ MO JABa

NpPeAoIOMeHNA.

1) Anéma: «9T0 cocyJ rpedyecKHMidi M H3roTOBJeH B V BeKe».
2) Bopsa: «3to cocyn (pmEHKHiicknii n1 uarorornedH B III Bekxes.
3) I'puina: «3ITo cocyn He rpeueckuil m marotrorjed B IV Beke».

YunTens HMCTOPUMM cKaszan pebATam, YTO KamAblii M3 HUX IIpaB
TOJBKO B OJHOM H3 JIBYVX mnpeamnojgo:xeHuii. ['me ¥ B KAKOM BeKe
H3TOTOBJEH cocyn?

§ 2.3
Tabnuubl MCTUHHOCTM
NIOrM4YeCcKMX BbipaXeHuu

Knrwueewvle cnoea:

* tabiMia MCTHHHOCTH

2.3.1. NocTpoeHne Tabnuuy UCTUHHOCTHU
ANA NOrMYeCcKUX BbIPaXkKeHWH

Bri y:ke 3HAKOMBI ¢ TabJMIIaMM HMCTHHHOCTH JIOMYECKHMX omepa-
1uii. B HUX YCTAHOBJIEHO COOTBETCTBHE MEXKJIV BCEeMH BO3MOMKHBIMH
HabopaM¥ ONepaHJ0B M Pe3yJbTATAMH BBINOJHEHHMHA COOTBETCTRBYIOIIHX
omeparui.

Tabnuua MCTUMHHOCTM NOMMYECKOro BbIPAaKEHWA MOKa3bIBaeT, Kakue 0
3HAYEHNA NPUHUMAET BbIPAXEHWE NPU BCex Habopax 3HaYeHwnil BxO-
AAWMX B HEMO NepemMeHHbIX.

Jna mocTtpoerna TAGAMOBI HCTHHHOCTH cJeAyeT:

1) mogcuMTATE 1 — YHCIO DePeMeHHBIX B BRIPAGKEHHH;

2) YCTAaHOBHTH TOCIeZOBATEIbHOCTh BBIMOJHEHHA JOTHUYECKHX oOIepa-
oMl ¢ yuéToM cKoDOK M NPHOPHTETOR;

3) moacunTaTe 00Ilee YHCAO JIOTHYECKHX OIepanui B BhIpaXeHHH;

4) onpeaesuTs YHCIO CTOJMDIOR B Tabauie: 4YHUCJI0 IepeMeHHBIX +
+ uHciI0 omepaiHi;
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9) 3amOJHATE IMANKy TaOaHumnbl, BKJIKYHB B Hee NepeMeHHBIEe H OIle-
pai B COOTBETCTEMH C IOCJEJ0BATEIbHOCTLIO, VCTAHOBIEHHOM
B II. 2;

6) onpegennTs uMCI0 CTPOK B Tabamie (He cuMTad MIANKH TabaM-
OEI): m= 2%

7) BellncaTs HabOpLl BXOJHBEIX I€peMEHHEBIX € VYETOM TOro, 4UTO OHH
MPEJICTARMAIOT cODOH PAN TMENBIX A-Pas3pPaHLIX ABOWUHEIX THCET
or 0 po 2" - 1;

8) nmposecTn 3anosgHeHWe TaOAMIBI MO cTOJADIAM, BBINOJHAA JOTH-
YecKHe OIepaldH B COOTBETCTBHHM C YCTAHOBJEHHOH IocjaegoBa-

TEeJTBHOCTBIO.
IIpumep 1
IlocTpoum TabaAMIy HWCTHHHOCTH [IJIA JIOTHYECKOTO BBIPAKEHHA
AvAnB.
B Hém aBe mepeMeHHBIE, JBe ONEpaIlMH, MPHYEM CHAYAJIA BBIMOJ-
HAeTCA KOHBIOHKIHA, a 3aTeM — AU3BIOHKOHA. Bcero B Tabamie

byner uerwsipe cronbma:

A | B A~B AvA~B

HabGopel nmepemeHHBIX — 2T0 weasle dmcyaa or 0 go 3, mpeacras-
JIeHHBIE B JAByXpaspajgdoMm asoumuyHoMm wkoze: 00, 01, 10, 11.
3anosHeHHada TaOb/MHIIAa MCTHHHOCTH HMeeT BHJI:

A B A B AvanrB
0 0 0 0
0 1 0 0
1 0 0 1
1 1 1 1
0 O6paTuTe BHHMaHHe, 4YTO HocJedHHH cToJsbern (pe3ayJLTAT) COBIIAJ

co cronbmoMm A. B aToM coyuae MOMKIO CKA3ATh, UTO JOTHYECKOE BLI-
pamxenue 4 v A ~ B paBHOCHJBHO JIOI'MYeCKON IepemMeHHOH A.

Tabnuny HMCTHHHOCTH MOMKHO NOCTPOHTE JJA JIOTHYECKOTO BEI-
PaEeHHA O JTHOBIM HICI0M InepeMeHHBIE Fl, TNIABHOE — IIPABHIL-
HO sanmucaTh Bce 2" wombOmmanmui (0 w 1, SBISHIUXCH 3HAYEHHSIMHA
nepeMenHeix. CaenaTe 5TO MOMKHO Tak: B croabie A8 nmocjegHeil

nepemenHoH depeayhTe 0 m 1, ana npeanocnegnein — 00 m 11, za-
Tem — 0000 m 1111 u 7. &.




Cxay

Tabnuubl UCTUHHOCTM NOMMYECKUX BbipaXeHwuin

C momomsio TabJHI, MCTHHHOCTH MOYKHO [OKa3BIBATH pPasjind-
Hble CBOMCTBA JIOIHMUYeCKHX oOllepalldii, Ha3blBAeMble TaKiKe 3aKOHAMH
Anredpel JOTHEKH.

Ilpumep 2

Jlokamxem pacnpejleMTeNbHbINH 3aKOH AN JIOTMYECKOTr0 CJIOMKEeHUA:

Av((BAC)y=(Av B) (A v ().

A | B |C | BAC | AviBAO) | AvB | AvC |(AvB)a(dAv ()
o|oflo]| o 0 0 0 0
olo|1]| o 0 0 1 0
ol1|o] o 0 1 0 0
o g i] @4 1 1 1 1
it [0 0] 1 1 1 1
i Lol i1 s 1 1 1 1
N I 1 1 1 1
AV EN N 1 1 1 1

CoenajseHue 3HaA4YeHW B BbIJIEJIEHHBIX CTOJOIAX, COOTBETCTBY-
IOIIHX JIOTHYeCKHM BBIPAYKEHHAM B JIEBOM M NpPaBOH YacTAX paBeH-
CTBa, JAOKasblBaeT CIPABEJJIMBOCThL paclpe/le/IMTe/ILHOTO 3aKOHa MJisA
JIOTHYECKOTO CJIOYKEeHHA.

2.3.2. Ucnonb3oBaHne Tabnuu MCTUHHOCTM
ANY pelweHUs Noruyeckux 3apad

Boi yike 3HaeTe, 4TO peliaTh JIOTMUecKHe 3ajadl MOMKHO, COCTAB-
NAf, VOPOIIag W aHAJIH3HDPYA JOrHYecKHe BhIpa)keHHA. PaccMoTpEM
elé oJuH crocof pelieHHMA JOrMYeCKHX 3ajad — C MOMOIIBI0 TabauiL
HCTHHHOCTH.

3agaga

Konsa, Baca u Cepésa rocruam jgerom y O6abyvmem. OpHamIbl
OAMH M3 MaJBLUYHMKOB HedyadAHHO pasbmn nobumyn 6a0ymIKMHY Basy.
Ha Bonpoc, KTo pasbua Basy, OHM JaJH TAKHE OTBETHI:

Cepé:xa: 1) 1 He paszbupan; 2) Baca me pasGueau.

Bacsa: 3) Cepé:xa He pasdbusan; 4) sazy pazbun Konsa.

Konsa: 5) a me pasbmean; 6) Basy pasbun Cepésxa.

al100.tilda. ws
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Babymixka 3Hamna, 4To OAMH H3 eé BHYKOB, HA30BEM ero IIpaBaH-
BbIM, 0oDa pasa ckasaJ NpPaBiy; BTOpPOI, HABOBEM ero mIyTHUKoOM, oba
pasa cKasaJ HempaBay; TPeTHH, HA30BEM ero XHTPeImoOM, OXHH pas
cKasaJ mnpasiay, a JApyroil pas — Henpasay.

HazoBuTe mMeHa mpaBAMBOro, MIYTHHEKA M XHTpena. KTo U3 BHY-
KOB pasbun Basy?

Peuwienue

Ilyere K = «Koaa pasdun easy», B = «Baca pazbur easy»,
C = «Cepénca paszbutr easy». Insa pemeHHsa 3afadl MOMKIO COCTA-
BHTH TAOJHIY MCTHHHOCTH, B KOTOPOH NpPeACTABHTL BCe BO3MOYKHEIE
BAPHMAHTHLI 3HAYEHMII BRICKA3BIBAHMI Kaxjgoro manesunka. Ho Tax
Kak Basa pas3dHTa OZHMM BHYKOM, TO JOCTATOYHO (parmMeHTa Tab-
JHUILI MCTHHHOCTH, cojep:kaiiero Habopbl 3HAYEHMH NepeMeHHBIX:

001, 010, 100.
YrTeepmaeHnA YreepixaeHns YTBepmaAeHnA
K | B C Cepémxn Bacn Koau
C B e K K C
0 0 1 0 1 0 0 1 1
0 1 0 1 0 1 0 1 0
1 0 0 1 1 1 1 0 0

Hexopa ma Toro, uto 3HaeT 0 BHYKax Dabymika, ciaeayer MCKATB B
TabJaMIe CTPOKY, COAEpP:Kallyi B KakoM-aubo mopajake TpH KoMOMHAa-
uun 3Hagenuni: 00 (cmoBa myrHmka), 11 (caoBa mpaBaMBOro BHYKA),
01 mam 10 (cnoea xurTpena). Takasa cTpoka BRIAeJIeHa HUPHOH paM-
koii. CornacHo ato¥ crpoke, Basy pastmun Cepésa, oH ke oKasajcs

xurpenoMm. Illyramxom okasanca Baca. Mma npaBguBoro BHyKa —
Kons.

CAMOE MABHOE

Tﬂ.ﬁJIHIJ,B. HCTHHHOCTH JOI'H4YeCHOTI'O BREIpax@XeHHA IIoKa3bkIBaeT, Ka-
KHe 3HAYeHUA NPUHUMAET JOrHYecKoe BhIpadkeHWe NpH Bcex Habopax
3HAYeHUH BXOOAIIIHNX B Herlo nepeMeHHEIX.

TEI.EJIHELF HCTHHHOCTH MOMHO DTOCTPDOHTE MAJOA JOTHYEeCKOT'Q RBLI-
pPaKeHHA € JHOBIM YHCIOM I[MepEMEHHBIX 1) TAKasa Tabirmma Oyaer

cojiep:kaThk 2" CTPOK.
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Bonpocbl v 3apaHuna

1. IlocTpoiiTe TaGaHObEl MCTHHHOCTH [AJNfA CJAEAVIOIIHX JOTHYECKHX
BhIpaeHni:

a) Ba(Awv B)y

6) A A (B v B);

B) Ba(AdvBvC)
T) AABvC.

2. C momompio TabJaWI, HNCTHHHOCTH JOKAKHTE CIIpPaBeJIHBOCTE
CHeVIOIINX TOXOeCTB:

a8) A vB=AnB;
6) AAB=AvB.

3. CROJBKO CTPOK cojiep:xaT TAbDJMIBI MCTHHHOCTH JJIA CJeIVIOI[NX
BeIpaxkeHun? Jlna xkakux HaAOOPOB 3HAYEeHHMH NTepeMeHHBIX 3JTH
BhIpAXKeHNA MCTHHHBI?

a) A~ B aC;
6) ArBaAC A Dy
B) Av Bv(C;
M AvBvCwvD,

OTrBeTbTe Ha BOIIPOCEI, He HpHﬁ'EI‘HH K 3amoJHeHHIo Tabuauil
HCTHHHOCTH.

4. B mxonsHOH oJHMOHage mo HHDOPMATHEKE IPHHAJH ydacTHe
TP yueHuka 8 wxiaacca: Anercanap, Heam m Mapusa. Ilepen
OMHMIHAA0H HX JAPY3bA BBICKA3ZAJIH TPH NPEAIOJIOAKEHHd,

1) Anekcangap cMOMXeT NOPOMTH HA TOpPOJACKON TYP OJHMIINMALI,
nan MBaH He cMoO;KeT NPOMTH HA TOPOACKOH TYP OJHMIIHAILEL.

2) Upan cMo:xeT NpoMTH HA FOPOACKOH TYpP OJHMIIHAILIL.
3) Heepro, uro Mapua u AJekcaHAp CMOIyT NPOWTH HaA TO-
POACKOI TYP OJMMMIIHAILI.

Kro w3 pebaT npoimmeén Ha TropoACcKOH JTanm OJHMIOHAaABI, €CJH
BCE NPeANOJIOMEeHHS OKAa3aJuCh MCTHHHBIMM BhICKA3bLIBAHMAMMKT
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§ 2.4
JlornyecKkue 3NnemMeHTbl

Knwuesble croea:

* JIOTUYECKHIl 3JIeMeHT * IUIBIOHKTOP
* WHBEPTOD * pucpoBaa cxema
* KOH'BIOHKTOP

2.4.1. Jlornyeckue anemMeHThl

Anrebpa JOrMKM — pasfes MATEMATHKH, MIPAII[Hil BaXHVIO
POk B KOHCTPYHMPOBAHHMH aBTOMATHYECKHX VCTPOHCTB, paspaboTke
ANMAPATHBIX M NPOrpAMMHBIX CpeJACTE MH(OPMAIMOHHBIX M KOMMY-
HHKAIHOHHBIX TEXHOJOTHM.

Bel y:xe 3nHaere, uro nawbasa mHpopmanms moxkeT OBITE npej-
cTaBJeHA B AHCKpeTHOH (opme — B BHAe (¢uKcHpoBaHHOro Habopa
OTAeNBHLIX 3HaveHHil. YcTpoicTBa, KoTopbkle oOpabaTblBAOT TaKkHe
3HAYEHWA (CUIrHAJBI), HASBIBAIOTCH ANCKpeTHBIMH. J[McKpeTHBIN mpe-
obpasoBaTenb, KOTOPEIH BBIJAET nocje 00paboTKH ABOMYHLIX CHI'HAJIOB
3HAYeHHEe OJHOH M3 JJOTHYecKHX ONepalui, Ha3bIBAeTCHA JOTHUYECKHM
3JIeMeHTOM.

0 Noruueckunii anemeHT — yCTPOICTBO, KOTOpOoe obpabarkiBaeT OBO-
MHYHEIE OdaHHbIE2 11 Bhl,ﬂ,ﬂéT nocne Mx Dﬁpaﬁ[}TKH JHaHEeHKe D,EI,HDFI 13
NOrMYECcKMX Onepaumii.

PaceMoTpuM JOrHYecKHe 3JJeMeHTHI, PeaJH3VIOUIHe HHBepCHIO,
JIOTHYEeCKOe YMHOMKeHHe M JIOTHYecKoe CJoKeHHe.

Jlormueckuii anemenT HE (mHBepTOp) peanmsyer omepamHio OTpH-
nanudAa. Ecam wa Bxopne asnemenTta Oyaer 0, To Ha BEIXOAe Oyger 1,
1 Haobopor. Cxema m TabmHila NCTHHHOCTH WHBEDPTOPA NPEACTABJIEHBI

Ha puc. 2.3.
" | F 4| »
i 0 1
1 0

Puc. 2.3. HusepTop
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Jloruuecknii snemeHT M (KOHBIOHKTOP) peanns3yeT oONepamuio
JIOTHYECKOT0 YMHOMeHMA. EAMHMIIA HA BBIXOJE STOr0 3JIeMEeHTa IIo-
ABHTCHA TOJBKO TOTJA, KOrjJa Ha BcexX Bxozax Oyayr egmEHinbl. Cxema
1 TabaMIa MCTHHHOCTH KOHBIOHKTOpAa NpeAcTaBJeHBl Ha puc. 2.4.

Al & Al B F
B__ 0o 0 |0
o |1 ]o0
1 |0 | o0
1 |1 |1

Puc. 2.4. KouswHKTOD

Jlormuecknit anement HUJIHM (mamasroHkTOop) peanusyer onepaijnio
JOTHYEeCKOTo ciaoskeHHA. Ecam xora ObI Ha ogHOM BXoje OyaeT egHHH-
114, TO HA BBIXOJE ajneMeHTa Tak:e Oyaer egmHuua. Cxema m rabauna
HCTHHHOCTH AH3IBIOHKTOpPA IpeJCTABJeHBI Ha puc. 2.5.

Al 1] A | -B || ¥
B_| o [0 | o
o | 1. | 4
1 | o |1
i | 1| 4

Puc. 2.5. [IH3LW0OHKTOD

Komueiorepubie ycrpoiicTBa (1ndpoBble MHKDPOCXEMBI), TPOH3BO-
AAlMe onepanuy HaJ ABOMYHBIMM JAaHHBIMH, M A4YeiiKH, XpaHAHe
JaHHBIE, COCTOAT H3 MHOMKECTBa JIOTHUYECKHX 3JeMeHTOB.

2.4.2. AHanu3 M cuHTEe3 UMOPPOBLIX CXem

I_IHCDD'DBB.H cXxeMa — 9TO cCcXeMa, COCTOAIlAA M3 HeCKOJIBKHX
JOTHYUECKHX 2JeMeHTOB.

Ilpumep 1
IIpoanamuanpyeM mu)poByI0 CXEeMy, T. €. BBIACHHUM, KAKOH CHI-

Haa Oyjaer HAa BbiXojge F LIPH KaMI0M BOSMOMHOM HaboOpe CHIHANOB
A 1 B 1ma Bxogax.
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&
A F
B
r— {
Bee Bosmo:EHBIE KoMOMHAnuH #cHrEaIoB A m B Ha Bxogax

BHecéM B Tabnauny mctuHHOCTH. [Ipociaegnmm mpeobpasoBanne KayKIoH
[Mapsl CHIHAJIOB IIPH NPOXOMJeHMH HMX 4Yepe3 JIOHYecKHe 3JIeMeHTEI
M 3amMIleM ToJVYeHHBIH pesyabTaT B Tabaumny. 3anoJHeHHasa Tabian-
I[a MCTHHHOCTH IIOJIHOCTBI) OIMCBIBAET PACCMATPHBAEMYI0 IH(MPOBVIO

cxemy.
&
A 0011 0010 F c L
1010 0 0 0
0 1 0
1 0 1
Bo101|
. 1 1 0

CocTaBHM JIOrHYECKOe BbIpajkeHHe, COOTBETCTBYIOIee paccMaTpH-
spaemMon cxeme. Ilocmegauii mormyecKkwil aJeMeHT B paccMaTpHBaeMoOH
cXxeMe — KOHBIHHETOP. B Hero HoCTYHNAKT CHMHAJLL OT BXoja A u
oT uMHBepTopa. B cBOIO ouepenb, B MHBEPTOP IOCTYIAET CHIHAJ OT
exona B. Taxum obpasom: F = A & B.

Ilpumep 2
IlocTpoum IHGPOBYI CXeMYy AJA JOTHYECKOTO BBIPDAJKEeHHHA
(Av B) & (A v B).

B mormyeckoM BEIpakeHHMH NPHCYTCTBYIOT [ABe OIepalllyl HHBep-
CHHM, [Be OIepanydH AH3IBHHKIIMM H OJHA OIepalud KOHBIHKIHH.
IIna coorBercTByIOIIeH HIH(POBOH cXeMBl HaM nDoTpedyoTca JOTH-
YyecKHe SJeMeHThI: JiBa WHBEpPTOpa, /[ABa JAU3BIOHKTOPA, OAMH KOHB-
1IoHKTOP. IlopAaoK BHEIMOJHEHHA JOTHYECKHX oIlepammii omnpeaenser
MOPAJOK COeMHEHHMA JIONMYECKHMX 3JIEMEeHTOB.




Cxay

Jlorn4eckne anemMmeHThl

B —I_&F
nil

YR E-RE=-RES

= o | =l |;
S (S | e |

LUwdposble MMKpOCXeMbl O4eHb CNOXHbl. BOT Tak, Hanpumep, Bbirna-
AUT 3NEKTPOHHAaA Cxema 0AHOpaspagHoOro cymmaropa, BeINONHAKLEe-
ro cnoxeHwe mnagwunx paspsagos OABYX OBOWYHLIX YWCEN.

&
y

A
] _N
&
¢ S

1 [ |

L

Tabnuua WCTUHHOCTKM 3TOrN0 YCTPOWCTBA UMeeT Bua

Pa6oTy atoro ycTpouncTBa MOXHO ONWCaTbk NOrMYECKUMW BbipaXKeHW-
AMI

S5=(Av B)& (A & B);
Po=A &8,

al100.tilda. ws
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Ilpn paspaboTke mH(POBEIX cxXeM HMX paboTy NmepBOHAYANBLHO OIIH-
CBIBAIOT C IIOMOINBI TAOJMI] MCTHHHOCTH, VKA3bIBAS 3HAYEHHS BBLIXOJ-
HBIX CHTHAJIOB, KOTOpPBI€ AOJIKHBI IOJYYATBCA IIPH PasHBIX Habopax
BXOJHBIX CHIHAJOBR. 3aTeM, IO OOpele]éHHBIM IPaBHJaM, 3allHCLIBAIOT
JIOTHYECKOe BhIpA’KeHHe, COOTBETCTBYIOIIEe ITOJYVIeHHOIH Tabiuile MCTHH-
HocTH. IlonydyeHHoe NorMyeckoe BhIpaKeHHME MNBEITAIOTCH YIPOCTHTL H
TOJBKO IOCJE 3TOT0 HA €ro OCHOBE CTPOAT IH(POBYI CXEMY.

CAMOE MABHOE

Jlormuecknii sjeMeHT — YCTPOMCTEO, KoTopoe obpabaTeIBaeT ABO-
WYHbIe JAaHHBIE W BBIZAET Tocje WX 00paboTKHM 3HaYeHHWe OJHOH H3
JIOTHYeCKUX oIepaiui.

Jlormuecknii anemeHT HE (MHBepTOp) peanmayer omepamHi OTpPH-
naauAa. Ecam Ha Bxone anemenTta Oyaer 0, To Ha BeRIXOme Oyger 1,
u HaoboporT.

Jlormueckuint anemenT U (KOHBIOHKTOP) peanuayeTr oONepamui Jo-
'MYecKOoro YMHOXKeHHHA. E,I[HHHU,H Ha BEIXOIOEe 2TOro ajieMeHTa INOABHT-
cA TOJBKO TOrjla, KOrja Ha Beex BXogax OyAyT eaQuHHILbI.

Jlormuecknii anementT WJIM (au3woHKTOP) pealnsyeT onepammio
JOruYecKoro caoskeHnd. Ecawm xora OB Ha ogHOM BXoje Oyaer eam-
HHIlA, TO HA BBIXOJe 2JIeMeHTa Tak:Ke OyaeT eJHHHILA.

KomneioTepaBle yerpoiicTBa (Iu(pPOBEIE MHKPOCXEMEI), TPOH3BO-
AAIHe ONepaluy HaJ JABOMYHBIMH JAAHHBIMHM, M AYeilKH, XpaHAIHe
JaHHBIE, COCTOAT M3 MHOMKECTBA JIOTHUYECKHX JJIeMeHTOB.

Bonpocsl n 3aaaHunna

1. Kaxne cureansl OyAyT Ha BEIXOJe UIH(pPOBOH cXeMBbl NPH BCeX
BO3MOXHBIX Habopax curHamoB Ha Bxogax? CocraBbTe TABIHIY
paboTel cxeMmbl. KaKHM JIOTHYeCKHM BbIpa’XeHHMEM OIHCHEIBAETCH

cxema?
a) o)
4 | 4 1 1 - ol <
| F B
B ¢ 1
B
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2. KakHe cHTHan®el OyIYT Ha BBEIXOAax F; U F; cxeMsl, ecnin Ha eé
BXompl A, B 1  HDOgaHBI CASIVIOOINE CHIHAIBI?

0y A=0, B=1, C=1;
B A=1, B=0, C=0(;
rn A=1,8=1, C=1
&
B
&
1 T2
& O

3. IlocTpoiiTe mH(ppPOBBIEe CXeMBI MO CJHEAVIOIIHM JIOTHYeCKHM BEI-
pazKeHnAM:

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

BeiscHuTe, Kakue CHrHalIbl OVAYT Ha BBIXOAEe KamaoH mudpo-
BOH CXeMBEl IIpH EBCeX BO3ZMOXKHEIX Haﬁopax CHI'HaJIOBE Ha BXO-
nax. CocraBbre Tabimuubl, onuceiBamwiue pabory cxem. CpaBHu-
Te IMOMYUYHBIIHECHA TaﬁJIHII.BI.
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TecTOoBble 3agaHUA AONA CaMOKOHTpoOnNnS

1. Kakoe npepnoskenne HE sasasercsa BoicKasbiBaHHeM?
a) Hukaxaa npuyuHd HEe UIGUHACN HEGEMAUGOCMS.
0) ObgsamensbHo CMAHL OMAULHUKOM.

]3} Jdosukie — Hilfwdad 0 2 ISOQK0ORdXY I q)np.uax HEAMTEHECH (20
ML CHULA.

ry 1011,=1-23+0:-22+1-21 4129,

2. Kaxoe BmICKa3bIBAHWE ABJIAETCH JOMHBIM?
a) SHaxom v odosHavdemced Jozudeckas onepauus HJAH.

D) Jozuveckyio onepayuio HJIH marxixce naswvieqom JAozuieckum
CAOMCEHUCM.,

H) HELSEJ{]HHI{,{HG Hdzeiadiom A0eUYCCKUM CAOMCCHUCM.
r) SHAKOM v 0003HAYACICA A0ZUYHCCKAA onepaiidil KOHBRAKUR.

3. JIma KaxkoTo W3 YVEKaZaHHBIX 3HaYenWH urcya X WCTHWHHO BREICKA-
spiBaHue ((X <8} v (X =3))A((X=2)v (X <=1))?
a) 1
o) 2
B) 3
r) 4

4. lna Kaxkoro CHMBOJIBHOTO BBIpaKeHHA BePHO BEICKA3LIBaHHE:
«HE (Ilepsan ©oOywsa cozaacnan) H HE (Bmopas 0Oyxéa
aracnadg )»?

a) abcde
©) bcade
B) babas
r) cabab

5. CROIBEKO BCEro HeTRIX 3HAageHHH X, OIA KOTOPHEIX HCTHHHO CJIe-
IyvwIlee Bhickasvipanme: HE (X = 5) H HE (X = 9)?
a) 3
6) 4
B) 2
r) 8
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6.

B aAspiKe 3anmpocoB MOHCKOBOTO cepBepa AaA oDo3HAYeHHA JIOTH-
yeckoit onepauun WJIM ucnonsayercs cumBoa «|», a ansa o6o-
3HAYeHNA JorndecKoidl omepammum M — cumBon «&». B tabanme
NpHUBeJeHbl 3alpochl ¥ KOJIMYECTBO HAWJIEHHBLIX [0 HUM CTpPaHHMIL
HeKoTOpoTro cermeHTa cern HHETepHeT.

3anpoc . HaipeHo cTpaHuuy (B ThicaYax)
Kpelicep 4700 |
JIMHKOP ' 2800
Kpsfcep & THMEKOR 1200

Karkoe xomuuecTBOo cTpaHHI (B TeICAYax) OyaerT HaHAeHO IO
aanpocy
xpeicep | nmHEop 7
a) 7500
0) 6300
B) 5900
r) 4000

Ha mnepekpécTKe NpOM30LILI0 JAOPOKHO-TPAHCIOPTHOE IIPOMC-
IMecTEHe, B KOTOPOM VYacTBOBAITW arTobyve (A4), rpysorwr (1),
Jerkopoil apromobuae (1) w mapmpyraoe taxcu (M), Ceugere-
JW TMPOMCIIECTBHA MAJH CJAeAVIOIIHe TNokasaHusa. llepBbiii cBH-
JeTeJb CUYMTAJN, YTO NepPBbIM HAa NepeKpecToK Bbiexas aBTobyc,
a MapmpyTHoe TakcH Owl0 BTOpeIM. Jlpyroil ceuzerens moja-
rajg, YUTO NOOCJeJHHM HA IepeKpeécTOK BhleXasJ JIerKOBOH aBToO-
MOOHMJIB, @ BTOPBIM OBl rpy3oBHK. TpeTull cBHAETENbL VBEpHJ,
yTOo aBTOOYC BHIEXAJ HA MepPeKpécToK BTOPHBIM, a cJeJoM 3a
HUM — Jerkosoil astomobmas. B pesyabTare okasajaoch, 4YTO
KayKABIil M3 CcBHAeTeJed OB HmpaB TOJABKO B OJZHOM H3 CBO-
ux vyreep:kaennil. B kKakom mnopsAake BbleXaaM MAaMIMHBI Ha
nepexkpéctok? B BapmaHTax OTBeTOB IlepedHCJIeHB moApAnx 0Oes
npobesoB mnepebie OVKBLI HA3ZBAHWI TpPaAHCHOPTHBIX CpPEJCTB
B NOpAAKe WX BbIe3Ja HA NepPeKpecTokK:

a) AMJIT
6) AIVIM
B) T'TMA
ry MJITA

al100.tilda. ws
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TecToBble 3agaHua ons CaMOKOHTPpONA

8. KakxomMy JOormdyecKoMy BBIPAKEHHI) COOTBETCTBYET CJeAVIOIIas
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) A~B

9. lna ckonsKHUX HaAOOpPOB 3HAYEHHH INepeMeHHBIX JIOMKHO BEIpa)ke-
HHe A ~ B~ C A D?

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

10. Paszbupaerca peno J[l:xoma, Bpaynma m Cwmumra. HaeecTHO, uTO
OOIMH M3 HUX Hameén U yrama kjaaa. Ha caegerBum Kasgabld H3
NOA03peBaeMbIX chellajl ABa 3adaBJICHHA.

Cvur: «f1 me menan storo. Bpaye caenan ato».
H:xoH: «BpayH He BHHOBeH. CMHT chesas aTO».
Bpayu: «fl we penan storo. I[:xoH He genan aToro».

Cyx ycTaHOBHJ, YTO OJMH H3 HHX ABaYKABI COJITAJ, APYIOil ABayK-
OBl CKAasaJ npasay, TPeTHIl OAMH pa3 coJiraji, OjJWH pas cKasal
npaBay. KTo M3 mopospeBaeMBIX HOJJKeH OBITH OompaBgaH?

a) Cmur B) ko u CMmur

6) H:xoum m Bpayn r) Bpayn m Cmur

11. Kakoe sormueckoe BeIpajeHHe COOTBETCTBVET cleayiolieil cxeme?

a) A & B
4 ¢ & 6) Av B
B) A &B
r) A&B

Tl
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FrMaea 3
OCHOBbI AJITOPUTMUNIALLNA

§ 3.1
ANroputMmbl M1 UCNOJIHUTENN

Kniwouwesvie carosa:

* ANTOPHUTM * HCIOJHHUTEIb
* CBOICTBA aJropHTMa * XapaKTepHCTHKHM MCHOOJHUTEeNA
v THCKPETHOCTH v KpYT pellaeMbIX 3a7a4
v MOHATHOCTDL v cperma
v onpenenrfEHOCTD v pexmum padoThl
v pe3yJarTaTHBHOCTE v cucTeMa KOMam
v’ MACCOBOCTE * (POPMAIBHOE HMCHOJHEHMe AJITOPHTMA

3.1.1. NouaTne anroputma

Kaxabulii yeloBeK B NOBCeJHEeBHOH KHM3HH, B yuébe HMJIM Ha pa-
fore pelmaeT OrpoMHOE KOJWYECTBO 3ajad CaMol pasHOM CJ0MKHO-
cti. CnosHbple 3agaud TpeOVIOT AJHTEJBHBIX PpasMBIIJeHHI A71dA
HAXOKJAEHUA pelleHndA; IMpPOoCThie M NPHUBLIYHBIE 3ajadyll YeJIOBEeK
pemiaeTr, He 3aJVMBIBafCh, aBToMarHdYeckH. B OonpmmHCTBE cay4a-
eB pelleHre Kamaoi 3ajadul MO¥HO pasbuTs HA NOpPOCThIE 3TAMBI
(maru). IIna MHOrHEX Takux 3agad (ycTaHOBKa mporpaMMHOTo obec-
nedyeHud, cbopka mkada, cozgaHue cailTa, IKCIUJIVATAILMA TeXHHUUYe-
CKOTO YCTpOHCTBa, NMoKynka aBmabmaera uepes HMaTepmer u T. 4.)
y:xke paapabGoTaHbl M NpeAJIaralOTCH IMOMIATOBLIE MHCTPYVKIIMHM, IIpPH
[IOCJIeJOBATEIbHOM BBINOJHEHHH KOTODPBIX MOMHO NPHHTH K Keja-
eMOMY Ppe3yJabTaTy.

ITpumep 1

Pemenne 3agaun «3apericTPHPOBATE aKKayHT B VK» MOMKHO ocy-
IIIeCTBUTE 34 IIeCTh LIATOB:
1. 3aiity Ha cailrT vk.com.
2. Ha:xxare Ha HEHOLEY 3aperHcTrpUpoBATHCH.

al100.tilda.ws
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OCHOBbI anropuTMmM3aLnm

3. Beectn HOMep TenedoHa.
4. IlogTBepauTs BXOA (BBecTH B OKHO BBoJa Kox u3a CMC).

5. Beectn mu(popmannio o cebe (umsA, damMuIMdg, AaTa poMIAeHHdA,
o).
6. IloaTBepaAnTE BBOJA AaHHBIX.

IIpumep 2

Jransl pemeHHA 3agadd «HapmucoBaTe Becésioro €;muKa» IIpej-
cTaBiaeHbl rpauyeckn:

s 4

IIpumep 3

3amava <llafimin manbonwrmd odnrrit genwrens (ITOJ]) mBRYX TekIx
yucea» MoxeT ObIThH pelleHa Tak:
1. PasmoKUTe NepBOe YHCIO HA IIPOCTHIE MHOMHTEJH.
2. PaanoxuTe BTOpOEe YHCIA0 HAa NPOCThIe MHOMKHTEH.
3. Beinucare BCce NpoCThIe MHOMKHTENH, oOlMe IJaA ABYX 4YHCeN.
4. Bprupcaute HOJl nyTém nepemHo:xeHMsa O0O0IIMX NPOCTBIX MHO-
FKHATeJel.

IIpumep 4
Camoe mpocroe pemeHHe zagaun <«CopTHpoEKa Mycopa» MOXKeT

OBITH TAKMM:

1. Opraauueckue oTX0Abl (YAacTHIIBI THIHA, PACTEHHA) NOMECTHTH
B Oak ceporo IiBera.

2. Heopraunueckme otxoasl (naacTuk, Oymara, KapToH, CTeKJO,
METAJJ) MOMECTHThL B 0aK CHHEro I[BeTAa.

3. PryTHEIe TrpajgyCcHHKH, JIOMHHeCIleHTHEIe JaMIbl, OaTrapeHKH
M AKKYMVYJIATOPHI CJIOKHTHE OTAEJBHO, B HeDONMBIMIVID KOpPODKY.

Perncrpanmsa axkkayHTa, pHcoBaHMe e:xHukKa, Haxommgenme HO]L
H COPTHPOBKA MyCcOpa — HA MNePBBIH B3IJIfAJ], COBEpPIIeHHO pasHLIe
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nponeccel. Ho v HEX ecTh o0Iasa depTa: KasKAblH M3 3THX IIPOIECCOB
ONMMUCBIBAETCH MOCJAEJ0BATEILHOCTHI) KPATKHUX VKa3aHHWM, TOYHOE Clie-
JOBaHHEe KOTOPBIM IIO3BOJAET NOJYIHTHL TpeOyemelii peayabtar. Ilocie-
JIOBATENBHOCTH VKasaHuii, NpuBeJeéHHble B npuMepax 1-4, asaswTcd
AJITOPHUTMAMH peIllleHHA COOTBeTCTBYIOINMX 3azad. McmommEuTens aTHX
AJITOPUTMOB — 4eJIOBEK.

ANTOpHTM MOKeT NpPeAcTABJIATH C000H onmHcaHHe HEeKOTOPOH Io-
CHAeJOBATENBHOCTH BhIYHCIEHHH (nmpumMep 3) MJIM IIATOB HeMATEMATH-
yecKoro xapakxktepa (mpumepsl 1, 2, 4). Ho B mobom cayuae mepen
ero paspaboTKoil moaxHBI OBITE YETKO OnpejesieHbl HAaYaJbHBIE YCJIO-
BHA (MCXOAHBIE JAaHHBIE) M TO, YTO NPEACTOMT MOJYYHTE (pe3yabTar).
MoxHO CKazaTh, UTO AJTOPHTM — 3T0 OIIHCAHMe MocJAeJOBATEeNbHOCTH 0
IIaroB B PEeIleHHH Sala4dd, IIPHBOIAINEXY 0T HOXOODHBIX JAaHHBIX K
TpedyeMOMY pe3yJbTaTy.

B obmem Buae cxemy paboThl aaropuTMa MOMKHO NpPeacTABHTH
caeayoinum obpasom (puc. 3.1).

Hexoasabie jaHHbIe }—— Anropurm ——= PeayaesTar |

Puc. 3.1. Obmaa cxema paboTel AJITODHTMA

A..TII‘GPHTMEMH ABJNAKTCA HaydaeMble B IIIKOJe IIpaBlJa CJOoXKe-
HHUA, BRIYUTAHHUA, VMHOMEHHA H [JeJeHHA 4YHce], MHOTHEe rpaMMaTH-
HecKHe IIpaBHJa, IIpaBHJIa MeoMeTpHYeCKHX H(}CTpﬂEHHﬁ HT. O.

IIpumep 5

Crenyionmuii ajJropuTM NPHBOAHUT K TOMY, YTO M3 OJHOrO HaATYy-
palrpHOTO YMCJia MoJiydaeTcA APyroe HaTypaJbHOEe YHCIO:

1. HcxogHoe 4HC/I0 HmepeBOAMTCA B JBOMYHYIO CHCTEMY CYHCJIEHHA.

2. IlogcunTeIBaETCA YHCJIO €AHHHMI, B IOJYYEHHOH ABOMYHOM 3amucH
MCXOAHOTO YHCJAa.

3. Ecim umcino eguHWI] B ABOWYHOW 3alWcH HEYETHOE, TO K ITOH
3aIlMCH crnpaBa npunuceiBaerca 1, ecam uvérHoe — 0.

4. Yueno, COOTBETCTBYIOIIEe AOMOJHEHHOM ABOMYHONM 3anMcH, nepe-
BOJAUTCHA B JIECATHYHYI0 CHCTEMY CYHCJIEHHA.

[MonyuuBmeeca Takum o00pasoM YHCIO HABJIAETCA PE3YJIBTATOM
paboTEl AJTOPHUTMA.

Tarx, ecam mMcxoaHbIM Obl1O ymeao 21, To pesyasTaTomM padoTh
anropurMa OGyger unciao 43, a ecqM HCXOAHBIM 4YHcJIOM Owl1O 15, TO
pesyasTaToM paboTel anroputma Oyvaer umeno 30.
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3.1.2. UcnonuuTtene anroputma

Kaxapiit anropuTM npejHasHadeH A ONpeAeeéHHOro MCIoJ-

HHTEJIA,
0 McnonHuTens — STO0 HEKOTOPLIA 0DbLEKT (4enoBek, KWBOTHOE,
TEXHWYECKOE YCTPOWCTEO}, CNOCOOHBIA BLINONHATE ONPEOENEHHbIN

Habop komaua.

Paznmugaor ¢GopManbHBEIX #  HehOpPMaJIbHBIX HCIOJHHTEIEH.
PopManbHEIII MCNOJHUTENL He BHHKAET B CMBICJ TOro, YTO OH JeJia-
eT, ¥ He paccy;KJaeT, NMoYeMy OH MOCTyIaeT Tak, a He wHade. OgHY
H TY e KoMaHAy (opMaJbHBIA MCHOOJHHWTENB BCErja BBEINOJHAET OJH-
HaKOBO. HE['I)G]]MEI.JIBHI:Iﬁ HCIIOJHHATENE MOMET BBINMOJHATE RKOMAaAHIY
[I0-Pa3HOMY.

Pacemorpum Gomee noapodbHO MHOMKECTBO (OPMAITBHBIX HCHOJ-
HuTeaei. PopManbLHEIe HCIIOJHHTENIH HeoObIYalHO pasHoo0OpasHBI, HO
JJIA Kamxgoro M3 HHX MOMKHO VEA3ATE CldeVHINHe XAPDAKTEepHCTHEH.
KPVT permaeMeIX 3aj1at (Hasmaverdie), cpey, CUCTeMY KOMAaH[ W PesKiM

paboThI.
Kpyr pemaembix 3agad., KaEIeIH HCIOTHHTENL CcOo3faéTed ANA
PEIIeHUS HEeKOTOPOro KPYrd 3aJ8d — IIOCTPOEHHA IEMOYel CHMBOJIOB,

BRINIOJIHEHHA BBIMHCJEHHIH, TOCTPOeHHA PHCYHKOB HAa IJIOCKOCTH M T. [.

Cpena ncnoaaurenas. 00nacTs, o0CTAHOBREY, VCIOBHH, B KOTODBIX
JIeHCTBYET WCMOJHWTe h, MTPWHATO Ha3RIBaTh Cpe/lol JaHHOTo WCImoa-
uutenda. Mexoaubie gasHble W pe3yabTaThl JH000ro aaropuTMa BCerja
IpHHAAJeKAT cpeje TOro HCHOJHHTeNA, AJA KOTOPOro mpeiHasHa'YeH
anroputM. Cpeiy MOMHO paccMaTpPHBATH KAK MOJHBIN Habop xapaxkTe-
PHCTHK, ONHCHIBAIOIIANX COCTOAHHE MCIOJHHTEJA.

Cuerema woMaHi ucnoaHurens. COBOEVIHOCTE BCEX HKOMAaHI, KO-
TOPLIE MOTYT OLITL BBLIDOTHEHNLI HEKOTOPHIM HCIOJIHHTEIeM, 00paszyer
cuecTemMy kKomasj aganHoro ucnoasauTenda (CKH). Anropurm cocraeaser-
cA ¢ YIETOM BO3MOKHOCTEH KOHKPETHOrO HCIOJHHTENf, HWHAYe TOBOpH,
B CHCTEME KOMAHJ HUCIOJHWUTEJS, KOTOpbI OyAeT ero BBINOJHATH.

Pe:xiumel paboTsl uermoaHuTenda. na HOIBMIMHECTBA HCIOMHHUTEIEH
NPegyCMOTPEREBl PeH UMbl HEROCPEICMBEHRO20 (PYLHO20) YNRPASIEHUS
U  nupozpammiozo ynpasacnus. B TmepBoM caydae WCMOIHHTENR
HeMe/JIeHHO BBINOJHAET KaKAVI0 NOCTYIHMBINYI0 KoMaHAy. B Taxom
peskHuMe paboTaeT MyJBT KOHAHIIHOHEpa WIH TeneBusopa. Bo BTopom
caydyae MCHOJHHTENI0 CHavaja 3aJaeéTcd NoJHas NocJAeJOBATEeJLHOCTh
KomaHz (mporpamma), a 3aTeM OH BBINOJHAET BCE 3TH KOMAHIALI B
aBToMaTH4eckKkoMm pexxkume. Hampumep, B maMAThE CTHPAJBHONH MaIIHMHEI
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S3AJT0MEeHEl PDA3HEBIE JOCTATOYHO CIOMHEIE TIDOTPAMME] CTHPEH, KaixIad
H2 HKOTODBIX OpelnojaraeT pAan NocjeJOoBaTeJIBHBIX neiicTBHIL.

PacecmoTpuM npuMepbl MCIOJHHUTE IS,

IIpumep 6

Henmomamwrens Yepemaxa mepemerriacTed Ha SKpaHe
KOMIIBIOTEDH, OCTABJAA ciel B Bujae aumHuu. Cucrema
komMaHa Yepenmax® COCTOHT M3 CAeAVIONIHX KOMaHI:

Brnepégn n (e n — LEJ0e 4MCI0) — BbISbIBAET
nmepeARmKene Hepenaxw ma n IIATOR B HaNOpPaB/ICHHH
JIBUKEHHUA — B TOM HANpAaABJeHHH, KV/Ja pasBepHVYTHI
e€ ToJOBAa M KOPIYC;

Hampaeo m (rge m — LeJd0e YHCJI0) — BLI3bIBA-
eT H3MEHeHHEe HATPABICHHA ABMXeHHS YepenmaxH Ha m TPagycoB IO
YACOBOM CTpenke.

3anuce

MNoeTopu k [<Komanma 1> <Komanpa 2> .. <KomaHma n>]

03HAYAET, YTO IMMOCJAEJA0OBATENbHOCTh KOMAHJ B CKOOKax NOBTOPHUTCH
k pas.

MNoaymaitte, kakas durypa NOSIBUTCS Ha aKpaHe Nocne BbINOMHEeHUA
Yepenaxoil cneayiowero anroputma:

MoeTopu 12 [Hanpaeo 45 Bnepén 20 Hanpaso 45]

Ilpumep 7

CHcTemMa HOMAHI MCUOJHMTEeNd BeluMeaMTeNb COCTOMT M3 JABYX
KOMAN], KOTOPLIM OPHCBOEHLI HOMEepa:

1. BeruTH 1

2. YMHO®L Ha 3

Ileppaa M3 HMX yMeHbIIAeT YHMCJI0 Ha 1, BTOpas yBeIMYMBAET
yucao B 3 pasa. Ilpm 3ammcm anaropuTMoB A KPATKOCTH VKAa3bIBa-
OTCA JHUIOE HOMEepa KOMAaHI.

Hanpumep, anmroputy 21212 ozHadaeT CJIEAVIOIIYIO IOCIeNOBa-
TeJBHOCTE HOMAHI:

YMHO®E Ha 3

BRIUTHM 1

yMHOXE Ha 3

BRIUTH 1

yYMHOXE Ha 3

C momomger aToro anaropurma umceao 1 Oyvaer npeobpasoBaHOo
B15: ((1-3-1)-3-1)+3=15.

al100.tilda. ws
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IIpumep 8

Henonputens PofoT AefcTBVET HA KIETUATOM TOJE, MEXIY CO-
CeTHHMH KJeTKaMH KOTOpPOro MOTYT CTOATH cTeHbl. PoboT mepempnra-
eTcA MO KJETKAM TOJA W MOMKEeT BBIMOJHATH CJAeAVIOIHEe KOMAaHIBI,
KOTOPEIM IIPHCBOEHEI HOMepa:

l. BEEPX
2. BHM3

3. BOpaBo
4. Bneso

ITpn BeImOMHEeHMHM Kaxaoi Taxkoil komaHisl Pobor nepemenjaercs
B COCENHION KJETKY B VKasaHHOM HanpasideHHH. Ecim ke B 2TOM
HANpAaBIEHUH Mex Ay KJeTKaMH cTOMT cTeHa, To PobGor paspyumiaercs.

0 Y10 npowzoinpér ¢ Pobotom w3 npumepa B, ecnu OH BbINOMHWUT

nocnefoBarebHOCTE KOMaHa 323232 (3pech uWdpbl 0003HAYaOT

HOMepa KomaHa), HayYaB ABuMkeHwe W3 kneTkn A? Kakyio nocnepno-

BaTeNbHOCTL KOMaHOA cneayeTr BwinonHuTb PoboTty, 4Tob6bI nepeme-

CTUTECA M3 KNeTkn A B KNeTky 5, He paszpyllMBlWIMCE NpPpY 3TOM OT
CTONKHOBEHWA CO CTEeHOW?

IIpumep 9
K nmaTtusHadyHOMY HATYPAJBHOMY YHCIY NTPHMEHAETCA CAeAVIOIIHIT
AJNTOPHUTM:
1. BeluncnuTs cyMMy IIepBHIX Tpeéx nIHOP.
2. BeluMcauTe cyMMY HDOCJeAHMX ABYX mudp.
3. 3anucaTk DoOJyYeHHEBIE [BA YHCJIA APYr 34 JAPYroM B IOpPAIKe
BoadpacTaHusa (HeyObIBaHMA).
Ilpumep paboTel anropuTMa Aad 4dmcaa 56789:
.5+6+ T7=18.
.8+9=1T7.
. ¥Ynopagouus, moaydaem 1718.

I

BriscHMM HanMeHBIIee W HauboJbIIee NATH3HAYHEIE YHCIA, B
pe3yiabTaATEe NPHMeéHeHHMA K HKOTOPREIM 3TOT0 AJrOpHTMA ODOaydYaeTcH
TAKOH >Xe pea3yJbTar.

B CTAPIIHX pa3pAgax HAHMeHBIIero INATH3HAYHOIO 4YHCIa [JOJIH-
HBI OBITH caMble MajJleHbKHe IuGpH M3 BO3MOKHEIX; IepBasd Iudpa
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JoaHA OBITH KaK MOMKHO MeHBIIe H T. . B Hamem caydae aTO:
17=1+T+09.

EcTs egmHCTBeHHBIH BapHaHT, IO3BOJAKNNIIAH IMOJYYHTE BTOPYIO
cyMMy H3 aByx nudp: 18=9 + 9,

CocraBuM HaAMMeHbIIee NMATH3HAYHOoe uwucyao: 17999,

B crapmmux paspsagax HamOOJNBIIEro NATHU3HAYHOIO YMCJIA JOJIHK-
Hbl OBITH camMble Doabmue mudpsl; nmepBada mudpa goakHA OBITE KakK
MOKHO Ooabsine U T. X. B Hamem caydae ato 18=9 +9 + 0.

Bropyvio eyMmMy HM3 ABYX mH(pp MOMKHO NOJAYYHATH TOJBKO TAK:
17=9 + 8.

Cocrasum HaumboJsblllee nmaTH3HaAYHOe uucao: 99098,

Ilpn paspaboTke ajaropurMa:

1) BuigiennAoTeA (QUTrYypHpyIOIMIMe B 3ajade o00BEKTHI, VCTAHABJAWBA-
I0TCA CBOlcTBAa 00BLEKTOB, OTHOIIEHHMA MesKAY o0BeKTaMH W BO3-
MOKHBIE JeHCTBUA ¢ o0BEKTAMM;

2) onpenenAlOTCA MCXOJHBIE JaHHBIE W TpedyeMblil pe3yJbTAT;

d) onipegenAeTcA TOCJAEA0BATEeJBHOCTE AEHMCTBHH HCHOOJHHATeNA, obec-
neyMBamwllasa Nepexojl OT MCXOJAHBIX JAHHLIX K PpPe3yibLTaTy;

4) nocnenOBATENBHOCTE JAeMCTBHN 3aNMChEIBAETCH € MNOMOIIBH KOMAHJI,
BXOLAIIMX B CHCTEMY KOMAaHJ HCIOJHHTEJA.

Mo:xHO CKas3aTh, YTO AJTOPHTM -— I[JAH VIPABJIEHHA MCIOJHU-
TeJeM.

Mo cceinke http://gotourl.ru/11950 BLl MOXeTe ckayaTk CHMCTEMY
nporpammuposadna KyMup (Komnnekt ydeBHbix MuWpos) CoO BCTPOEH-
HbiMKM KCnonHuTenaMK Pobot, Yeptéxnwuk, Boponeid v ap. KyMwup
paGoTaeT B onepauMoHHbIX cuctemax Windows wn Linux.

3.1.3. CeoiicTBa anropurtmMa

He nwbas HHCTPYEKIINA, IDOCJeJOoBATeJIEHOCTE II])'E,I[I]HCHHHi:I HJIH
IJIAaH AeHCTBHH MOKeT CUMTATBCA aaropuTMoM. Rakablii aaroputm
00a3aTeJIbHO oﬁnanae'r CJeIVIOIIIHMH CBOMCTBAMM: JHCKPeTHOCTBHD,
IMOHATHOCTHIO, ONpPeAeIEHHOCTRIO, Pe3yJAbTATHBHOCTBI0O M MAaCCOBOCTBIO.

CpolicTBO JHCEPeTHOCTH oOo3HavYaeT, UYTCe IOYTE pelleHHEA J3aJa9H
PA3TETEH HA OTAeNBHBIE IHATH (JeHcTBHA). KRammoMmMy IeHCTBHI CcoO-
OTBeTCTBYeT npeianucanme (xKomanpga). ToJAbKO BBINOJIHHE OJHY KO-
MAaHAY, UCIOJHHTETE MOKET NPHCTYIHTE K BBITTOJHEHHI CJeIVIOIeH
KOMAaH]IbI.

al100.tilda. ws
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OcHOoBbI anropuTMU3aunm

CBﬂfI[!TBﬂ INOHATHMTH O03HAYACT, HTO AJITODPHTM COCTOHT TOIL-
KO H2 HOMAHJ, BXOJAIIMX B CHCTeMY KOMAH] HCOOJHHTEId, T.e.
H3 TAKHX KOMAaH[, KOTODPbI€ HCIOJHHTEIbL MOYKET BOCIPHHATHL M II0
KOTOPBIM MOJKEeT BBINOJHHTE TpebveMble IelCTBHA.

CBﬂﬁETBD DI[I]E,II;EJIEHHD[?TH Q3HaAYaAeT, ITO B AJropHTMe HEeT Ed-
MaHJ, CMEICJI KOTOPBIX MOMeT OBITE HCTOJKOBAH HCIOJIHHTEIeM
HeOOJHO3IHAYHO, HeIJOIIVCTHMBI CHTVAaAIHH, Korga mnmocJjie BBIIIOJIHEe-
HHUA OvYepeJHOIl KOMaHJLI HMCIOJHHTEN HeACHO, KAKVID KOMAaHAY
BRIMIOJHATE caeayiomeid. Baaromaps sTomMy pesyasTaT aJropurmMa
OJHO3HAYHO oOnpejenserca HADOpPOM HMCXOJHBIX JAHHBIX: ecJH AaJ-
rOpMTM HECKOJBKO pa3 NpHUMeHAeTcH K OIHOMY M TOMY e Habopy
HCXOJAHBIX JAHHBIX, TO HA BBIXOJe BCcerja NoJaydaeTcsa OIHH H TOT
e pe3yJsTAT.

CroOiicTBO pPe3yILRTATHRHOCTH O3HAYACT, TUTO ANTOPHUTM JOJHCH
OﬁEﬂHEHHBﬂTb HoJayUeHHe pesyvibTaTa LHOCJIe HKOHeYHOro, BOIMOMHO
o4yeHbL DoJbImIOro, 4YHenaa maroB. IIpm aToM pesyiabTATOM CUYHTAETCH
He TOJIbKO 0OVCJIOBJIEHHBII ITOCTAHOBKOM 3aJayM OTBET, HO M BBIBOJI
0 HEeBO3MOYKHOCTH II0 KaKO0H-Tn00 mpHYHHEe NPONOJIKeHHA pelleHHdA
JAHHON 3ajadu.

CRoIlcTRBO MACCOBOCTH 0O3HAYUAET, UTO AJTOPHTM JOEKeH obecme-
YHBATE BOSMOMHOCTE €r'o [NPHMeHeHHA a4 pelleHHda 000 s3aja-
YH M3 HEKOTOPOro KJjacca sagad. Hampumep, aaropuTM HAXOMKIAEHHA
KOpHeil KBaJpPATHOr0 VpPABHEHHSA JOJIKeH ObITh NPHUMEeHHMM K Jibo-
MY KBaJpPaTHOMY YVPaBHEHHK, AJTOPHTM IMepexoJga VJIHIBEl AOJIFKEeH
ObITE HNpPHMEeHHMM B JIO00M MecTe YJIHILI, AJTOPHTM IIPUIOTORJIEHHSA
JIEKAPCTBA A0JI:KeH OBITH MPHMEeHHM [IJA NMPHToTOBJeHHA J00Tro ero
KOJIMYeCTBa M T. .

Ilpumep 10

PaceMoTpuM OiMH M3 METOJAOB HAXOM/JIEHHMHA BCeX NPOCTHIX YHCeI,
He TIPeBHITAKIIHX HEKOTOPOe HaTypalbHOE YHCIO M. JTOT MeETO]
HasbplBaeTcHA «pelrero JpaTocdeHa» 10 HMMeHH NPeIJoKHBIIEro ero
ApeBHerpedeckoro yuesoro Jdpatoctena (III B. mo H. 2.).

/ Ina HaxXoXAeHUs BceX NPOCTBIX uYMces, He OOJBIIMX 3aJaHHO-
TO UHWCAa 1, CJeyA MeToly Jpartocdera, HVKHO BBITIONHHTE TAKWE
IIArM:

1. Brimucars nmoApss BCe HATYPANLHEBIC 4Heaa or 2 ao n (2, 3,
Ay vy s
2. 3aKJ0OYHMTE B paMKY 2 — MepBOe MpPOoCTOe YHCIOo.

3. BH‘IEFHHFTL H3 CHOHCEa BCe YHCIa, »JeJAIIHeCA Ha I[DocJelHee
HaﬁﬂEHHDE opocToe YHCJI0.
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4. HaiiTH mnepBoe HeoTMedeHHOe YHCJI0 (OoTMedUeHHBIe dHYHCAA —
3aYEpKHYTBIE 4YMCIa WJIH 4Hucia, 3aKJIUYEHHBIE B paMKy) M 3a-
KJIOYATE €ro B PaAMKY — 9TO0 Oyaer odepegHOe IIPOCTOE HHCIIO.

5. llopropsaTe marn 3 u 4 g0 Tex nop, MNOKA He OCTAHETCHA HEOT-
MeUeHHBIX 4YHCel.

PaccmorpeHHas nocjeaoBaTeNbHOCTE A€HCTBHII ABIAETCA AJTOPHT-
MOM, TAK KAaK OHA VAOBJETBOPHET CBOMCTBAM:

* IMCKPETHOCTH — TpoIect HAXOMKAEHHA NPOCTHIX YHCEJ pasdur
HA ILIATH;

* MOHATHOCTH — Ka)kJad KOMAaHJa TOHATHA VYeHHKY 8 KJacca,
BBINNOJIHAKOIIEMY 3TOT AJIFCOPHUTM;

* OnNpefeNIeHHOCTH -— Ka)XJad KOMAHJA TPAKTYeTCA H BBIIOJI-
HAeTCA MCIOJHUTENeM OJHO3HAYHO, MMeTca yHaszaHua o0
OYEepPEAHOCTH BBITOJHEHHA KOMAaHI;

* pe3yJbBTATHEHOCTH — 4Yepe3 HeKOoTOpOe YHCJI0 HIaroB IoCTHIraerT-
CA pe3yJbTar;
* MACCOBOCTH — IINOCHeJOBATeJIBHOCTB ,ILEﬁETBHﬁ nNpaMeHHMa IJIdA

IHNDOT0 HATYPAJILHOTO 7.

PaccmoTrperHBIe CBOMCTBA AaJropuTMa [IO3BOJAKT JaTh Oojee
TOYHOE OIpefesleHHe AJropuTM™MA.

ANropuTM — 3TO NpefHasHaYyeHHoe ANd KOHKPETHOro WMCNosHuTend 0
ONACAHME NOCNEOOBATENLHOCTA OEACTBWIA, NPUBOLALUMX OT MCXOOHbLIX
NaHHbIX K TpeByemomy peaynstaTy, koTopoe obnanaer cBOWCTBaAMM
AVCKPETHOCTW, MOHATHOCTW, ONpefen8HHoOCTU, PesynbTaTUBHOCTU WU
MacCOBOCTMU.

3.1.4. Bo3aMOXHOCTb aBTOMaTM3auum
AEATeNnbHOCTU YefiOBEeKa

Paspaborxka anropuTma, Kak IIpaBHJIO, TPYAOEMKasa 3ajada,
Tpebyiasa or uenosexa rayvbDOKMX 3HaHui, wuzobperaTelbHOCTH N
OONBIIMX BpeMeHHBIX 3aTpar.

Pemenue zajauyy 1o roToBOMy AJropuTmMy Tpedyer OT MCHOJHHTEe-
A TOABKO CTPOTOrO CJeAOBAHMA 3aJaHHBIM NIpPeAnHCaAHHAM.

IIpumep 11
Uz kyum, cozepskamiein aoboe, Goabiiee 3, KOIHYECTBO KaKHX-
aubo mpeaMeTOoB, ABOE HIPAIIHX II0 odepeaH OepyT IO OZJHOMY HJIH

mo ABa npeaMera. BeIMrpeiBaeT TOT, KTO CBOMM O4YepelHBIM XOJ0M
CMOZeT ﬂﬂ.ﬁpﬂ'l'b BCe OCTaBIIHeCdA IIpelMeTkI.




CrayaH € material100.tilda.ws

OcHOBBbI anropuTMmn3aumm

. PaccmoTpuM anropurm, ciaeayd KOTOPOMY HepPBRIH HIDOK HaBep-

HAKAa obecnieduT cefe BBIMTPLIII.

1. Ecniu umcno npeaMeToB B Kyde KPaTHO 3, TO YCTYIHTB XOJ HOPO-
THBHUKY, MHave Ha4daTb Mrpy, BaAeB 1 mam 2 npeamera Tak, 4TO-
OBl OCTANOCH KOJHUYECTEO mpeiMeTOB, KpPpaTHOE 3.

2. CBoum o4YepeaHBIM XOJ0M KaMOblil pas JONOJHATE YHCIO0 Mpei-
METOB, B3fATHIX CONEPHHKOM, A0 4 (YHCI0 OCTAaBHIMXCA NPEIMEeTOB
JOJMAHO OBITH KpaTHO 3).

@ Mpepnoxute ceirpate B 3Ty Wrpy Komy-HWOyob W3 CBOWMX POOHLIX,
Apy3eln unn 3Hakomblx. [JencTByinTe CTPOro B COOTBETCTBMM C NpW-
BEOEHHLIM Bbille anroputMom. YoeouTtech, 4TO anroputm =pabortaeTs!

HMcnonauTens MOMKeT He BHHKATh B CMbICJ TOT0O, YTO OH Jejaer,
¥ He paccy:XJaTh, MOYeMy OH IIOCTYIaeT TakK, a He HHaYe, T. €.
OH MoKeT [eilcTBoBaTh (opmansHo. CnonocodHOCTE MCIOJIHUTENA
NefcTBOBATEL (DPOPMAJIBHO O00ECIIEeUYMBAET BO3MOJKHOCTL ABTOMATH3AIIMH
neATelbHOCTH 4enoBeka. Ilna atoro:

1) nponecc pemeHHMsa 3ajadH TIpPeACTABAAETCS B BHAE NOCJIEJ0BATENL-
HOCTH IPOCTEeHINHX oOlepalHii;

2) cozmaérca MamuHA (aBTOMATHYECKOE VCTpPoHCTBO), cnocobHas
BBINOJHATL BTH OIepallMy B [DOCJAeJ0BATENbHOCTH, 3ajJaHHON B
aNIropuTMe;

3) desioBeK ocpBobO¥aaeTcA OT PYTUHHOM AeATelbHOCTH, BBINOJHEHHE
ANTOPHUTMAa NOpPyYaeTcd aBTOMATHYECKOMY YCTPOMCTBY.

Mup, OKpy AU COBPEMEHHOIO HeJ0BeKa, ¢ KayKAbBIM JHEM Ha-
nojMHAeTCA BCcE Dojlee COBepLIEHHBIMH (DOPMAJIBHBIMH HMCIIOTHUTEIAMK
(mmQpoBEIMH yCTpOHCTBAMH), «DepyIquMH» Ha cebd MHOrHe PYTHHHEIE
BUBLL JeATeNbBHOCTH, paHee BHINOJHABIIHWecdA 4YenaoeexkoMm. IIpencras-
JeHuA 00 anropuTMax NO3BOJAIT HOHATH, Kak padoraioT nudpossle
VCTOHCTBa, KaKkHe elmé paboThl MOMKHO Ha HHUX IEpPejioKHUTB, C KaKH-
MH TPYVAHOCTAMH IPH 3TOM MOMHO CTOINIEKHYTLCH.

CAMOE INMABHOE

HcoomauTens — HEKOTOPHIH 00LeKT (4YeJloBeK, KHBOTHOE, TeX-
HHUYECKOe VCTpoicTBO), cnocoOHBIH BBINOJHATL onpeleléHHBIN Habop
KOMAaHJ.

MdopMaJbHBIH HMCIOOJHHTENL OJHY M TY e KOMAaHJY Bcerja BbI-
TOJHAeT OAMHAKOBO. na xammoro (popMarbHOTO HCIOJHHUTENIS MOMKHO
VEKasaTh: KPYr pellaeMbIX 3aja4d, cpeay, CHCTEMY KOMAaHI H peXHM
paboTsI.
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ANTOPUTM — TIpeJHA3HAYEHHOE [JIA KOHKPETHOTO HMCIOJHHTENIH

OIIMCcaHHMe IMocelOoBATeJIBHOCTH ,I[EﬁCTBHﬁ, NOPpHBOOAINHX OT HMCXOIHBIX
JAaHHBEIX K TpeOyeMoMy pesyJIbTaTy, KOoTopoe o0jagaeT CBOHCTBAMH
JHCEPeTHOCTH, NOHATHOCTH, DHPE,I[EJIEHHGCTH, Pe3yIBTATHEHOCTH H
MACCOBOCTH.

CrniocoOHOCTE HMCIOJHHUTENA AeHcTBOBaTH (popMabHO obDecliedyHBaeT

BOSMOMAHOCTE ABTOMATHIAIIHH JeATEJBHOCTH UYeJIOBEeKA.

Bﬂﬂpﬂﬂbl 1 3agaHvA

1.
2.

*

h U o W

10.

8 b 8
12.

13.

14.

YT0 Ha3BIBAIOT AJTOPHTMOM?

C NOMOIIIBHY IIOHMCHA B CETH HHTEPI{ET BBIACHHTE MNPOMCXOAEIE-
HHe TepMHHa <«aJTOPHTM».

ITopbepuTe CMHOHHMMEI K CJIOBY «OpeAducaHues.

IIpueeauTe NpUMepsl ANTOPHTMOB, H3y4YaeMbLIX BaMH B IIKOJe.
Kro Mo;eT OBITE MCHOJMHHTENIeM aJropurma?

IIpueeauTe npumep dopMansHOTO HcnoaHUTend. Ilpueemgure
npuMep, Korja 4UeJoBeK BBICTYIAeT B POJH (DOPMAJBHOTO HCIIOJN-
HUTEJH.

OT Yero 3aBHCHT KPYI pellaeMbIX 3ajay HMCIOJHHUTENA «KOMIIbLIO-
Tep»?

PacemorpuTe B HKadecTBe HCOOJHHTENA TEKCTOBBIH IIpolleccop,
HMelIIuiicd Ha BamleM KoMmneioTepe. OxapakTepHayiTe KpPyT
permraeMbBIX 3THM HCIIOJHHUTEJAEM 3aa4d B ero cpeiay.

Yro Takoe KomMaHja, cHcTeMa KoMaHa wHcnoaHurtena? HRaxkwme
KOMaHABLI JOJKHBI OBITE Y poboTa, BBINOJHAIINEr0 (QYHKIIHH:
a) Kaccupa B Marasube; 6) JBOpHHEKA; B) oxXxpaHHHEKAa?

ObcyauTe 3TH BOIPOCHL B TpVIIIE.

HeenenyviiTe ofMH #M3 HMCIOJHHTENIEH CHCTEMBI IIpPOrpaMMH-
poranua KyMwup. OxapakTepusyiiTe ero HasHadeHHe, cpeay,
CKH, BosMOKHOCTH pPyYHOrO M OPOrpaMMHOIO YIpaBJIeHHd.
HcnonwayiiTe BCTPOEHHYIO B CHCTEMY CHPaABOYHYI0 HH(DOPMAIIHIO.

IlepeuncanTe OCHOBHEBIE CBOMCTBA aAJTOPHTMA.

K wemy MoOKeT IpPHBECTH OTCYTCTBHe KaKoro-aubo cBOHCTBa
y anroputrma? IlpuBeauTre mmpUMepsbl.

B uémM BasKHOCTbH BO3MOMKHOCTH (POPMAJIBHOIO HCHOJHEHHUHA AJIro-
puTMa?

IlocneoBATEIEHOCTE YHCEN CTPOUTCS II0 CJIEAVIOIEMY AaJITOPHT-
MYy: I[epBble JBa 4YHCJA IOCJEJ0BATEJbHOCTH NPUHUMAKTCH paB-
HBEIMH 1; KaK[Ioe CAeAVIOI[ee UYHCJI0 IOCIeJOBATEIBHOCTH IIPH-

e
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OcHOoBbLI anropuTMM3aunm

HUMaeTcsad PaBHBIM CYyMMe ABYX NPeABIAVIIAX YHCeJ. JanmHuiiaTe
10 nepBRIX 4YJEHOB 3TOIl mocjegoBaTejlbHOCTH. BreificHMTe, Kak
Ha3BIBAETCA 2Ta MOCJAe0BATEJIbHOCTE.

15. HexoTopeili alropuTM mnmoaydaeT M3 OJHOH IeNOYKH CHMBOJOB
HOBYK Menouky chaeavioimumMm oGpasom. CHauana sanuceIiBaeTcs
HCXOAHAA IEMOYKA CHMBOJIOB, IMOCJe Heeé 3aNHChIBAeTCH HCXO0O-
Hafd IeNnovyKa CHUMBOJIOB B OOpaTHOM NOp#AJKe, 3aTeM 3alMchIBa-
ercAa OyKBa, ciaeayiooliada B pPYyccKoM ayaBuTe 3a TOH OYKBOH,
KOTOpasa B HMCXOAHON IeNovYKe CTOAJA Ha mocjegHeMm mecrte. Ecam
B HMCXOAHOW IENOYKE HA MOCJEeJHEM MecTe cTOMT OykBa «fl», TO
B KadecTBe cJjeAyviomeill OVKBBI sanuceiBaerca Oykea «A». Ilomy-
YUBIIAACA HENnodYKa ABJAETCA pesyabTATOM padoThl ajaropmrMa.
Hanpumep, ecnin mcxoaHas Ilenodxka cHMBOJoOB Obwia «JJOMs», TO
pesyabTaTom paborbl asropurma Oyaer uenouxa «[[OMMOJIH».
Hana mpenouxa cuMmpBoJioB «KOMs:. Cronpko Oyke «0O» Oyaer
B IenodxKe CHMBOJIOB, HKOTOpad NOJAYYHTCHA, eCcJH OpHMeHHTb
aJIropuTM K [JaHHOH IlelloYKe, a 3aTeM e€Ilé pa3 NOPHMeHHTh
ANrTOPUTM K PpeayiasTaty ero paborsr?

16. Hajignte B cern HMaTeprner anmMmanMio Imaros ajJropurma oJpa-
Tocpena. C momompio aJropuTMma JpartoceHa HalgATe Bce
NpocThie 4Yucjaa, He npeBbimnaiiime 50.

17. Yro 6yaer peayawTaTroMm mcnoaHeausa Yepenaxoi (em. npumep 6)
caeayioniero aaropuatrma?’

MNoeTopm 8 [Hanpaeo 45 Bnepen 45]

o 18. BanumnTe aJropuTM AIA HCHOJHHTENA BbramciauTtensb (cM. mpH-
mep 7), copep:kamuii He Gosee 5 KoMaHI:
a) noaydeHHsa M3 4yHcaa 3 uHcaa 16;
6) nmonyuenusa M3 yHcaa 1 umcaa 295.
o 19. Cucrema kKomaHI HcOoJHHATeNA KOHCTPYKTOP COCTOMT M3 ABYVX
KOMAaHJ, KOTOPBIM TPHUCBOEHBI HOMEpa:
1. npunucare 2
2. pasgenuTs Ha 2

Ilo meproii M3 HHX K YHCJIY NOpPHIOHCBIBaeTcA copasa 2, IO

BTOPOIl 4MCIIO JeJauTcsas Ha 2.

a) Kak 6yaer npeobpasopaHo umcygo 8, ecad HMCOOJHHATENb BbI-
MOTHHUT AATOPATM 222127

6) CocraBbTe AJropuTM B CHCTEME KOMAHJ 3TOr0 MCIOJHHTE-
A, mo Koropomy umcino 1 Oyaer mpeobpasoBaHo B uHcno 16
(B anropuTMe JoJI:HO ObITE He Dosee 5 KoMaHz).
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20,

21.

22.

23.

24.

25.

B kamoil mmerre (A wiam B) JoiKeH HAXOOHUTLCA HCIOOJHHTEIL
PoGor m2 npumepa 8, uTobbl mocje BBINOJHEHHS AaJropuTMa
3247 (rge mupel — aTo HOMepa KomanHa PoboTa) B Heé e
BePHYTHCA?

K naTuasauHOMYy HATYpPAJbHOMY YHCJIY NOpHMeHAeTcA cJle-

AVIONHHA aJropHTM:

1. BEIMHCAHTE CYMMY IIepBBIX ABYX IH{P.

2. BeiuucauTe cyMMy mociaegHuX Tpeéx uudp.

3. 3anucaTh TOJy4YeHHBIe ABA YHCJA APYr 3a APYyroM B NOpAAKe
Boapacranusa (HeyOGnipanmusA).

BriacHuTe HauMeHBINEe W HaubOOJBIIee NATH3IHAYHBIE WHCIA,

B pPe3yJbTATEe NpPHUMEHEeHMA K KOTOPBIM 3TOr0 AJropuTMa MNOJay-

guTcAa gucao 1215.

K deTmipéxsHauyHOMY HATYPAJBHOMY YHCIY IIPpHMeHSeTCs CcJlie-

AVIOMMHA aJropmuTM:

1. BeruncnuTs cyMMy HepBBIX ABYX ITH(P.

2. BpluMcaIUTE CYMMY IOCHeAHHX Tpéx mudgp.

3. 3anucaThs moJyYeHHBIe JBa 4YHCJA JPYr 3a APYroM B NOpAAKe
Bo3pacTaHua (HeyOGuIBaHHMA).

BeiacHuTE, KaKWe W3 TPHBEAEHHBIX HHIKE YHCEJ MOTYT IOJIY-

YUTBCA B peayabTaTre paboTel aToro ajaropmrma: 2118, 1818,

1718, 1214, 123.

Bce anropuTMmel, KOTOpBIe MBI pacCMATPHBAJIH A0 3TOT0, MOKHO

CYMTATH AJropuTMaMM mnociaegoBaTenbHbIMHU. [logymaiiTe camm

noiyemy. BMecTe ¢ Tem B peaJbHOH XH3HH OUeHBR MHOIO HpPHH-

HUNHaJdbHO WHBIX ajaroputmos. [lapannenesHslilt aaroputm —

aJroOpuTM, KOTOPBIH MoKeT OBITHR peajlH30BaAaH IO YacTAM Ha

MHOEeCTBe PAa3JIMYHBIX MCHOJHHUTENeH ¢ mocjeayioimnuM obbean-

HeHHEeM TOJYVYeHHBIX Pe3yJbTaTOB M MNOJYIeHHeM KOPPeKTHOTO

peayabraTa. Ilpuseaure 2-3 mnpuMepa napaijebHBIX AJTOPHUT-

MOB M3 OKpysKalollero Hac MHpa.

Tpu axrTépa roroeATca K cnoexrakaw. C HuME paboralT aBa

ONBITHBIX rpuMépa. Kamawiil axTép goskeH ObiTh HaxpaliiedH #

npuuécad. Makusyk y KaMIoro axkTépa NOpojoJi:KaeTcA IoJrda-

ca, a npuyéceiBane — ToabK0 10 muayT. Cnaanupyiite paborty

rPUMEPOB TakK, 4YT0OBl AKTEpHEl KAK MOKHO OBICTpee IIOATOTOBH-

JHACE K BBIXOOY HA CIEHYV. CRDJIBRD JJIA 3TOTO HDTPEEYE‘TCH Bpe-

MeHH?

I'pynna M3 4YeTHIPEX TYPHCTOB AOJIMKHA NPOHTH II0 MOCTY B TeM-

HoTe. MUaTm mo MoOCTY OJHOBpPEeMEHHO MOrYT He 0DoJee ABYX TV-

puctoB. Ilpm sToM OHH MOIYyT IIOJB30BATECA TOJBKO OJHHUM
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tponapem. IlepebpocuTs dorHapes ¢ oaHorOo Oepera Ha JApPYroH
HeJIb3f, MO3TOMY KTO-TO M3 HHUX JOJIEeH BepHYyTheA ¢ (oHADEM.

Ana npoxoauT uepe3z mocT 3a 1 mMuHYTY, Bopmc — 3a 2 mu-
HyThl, Tumyp — 3a 5 muayr B Jlama — 3a 10 munayr. Kaxoe
HauMMeHblllee Bpemsa TpebyercAa TypHcTaMm, 4To0Bl BCce OHH Iepe-
M 10 MOCTY Ha Apyrou oeper?

§ 3.2
CnocoObl 3anucu anropmTmMoB

Knwovywesnvte caosa:

* cJIOBeCHOe OINHCcaHHe * [IIxonbpHBIN ANrOPUTMHYECKHH fA3BIK
* DOCTPOYHAA 3aldHCh * MCeBIOKO]
* DJIOK-cXeMa

CyliecTBYIOT pas/JIH4YHEIe CHoc0o0Bl 3anucH anropuTMoB. OCHOBHEI-
MH GpEﬂH HHUX ABIAKTCH.
* CTOBECHLIC (Ha ECTECTReHHEIX A3LIKAaX);
* rpadjguuecrue;
* Ha A3LIKAX NPOrpaMMHUpOBAHMA.

TeopeTM4eckWe WCCNepoBaHna Hawero CcooTeYect-
BEeHHWKA AHgpes Angpeesnda Mapkosa (Mnagwero)
(1903-1979), BLINONHEHHLIE B CepeavHe npoLWNoro
Beka, nokazany, 470 B OoDWEeM chnydae alropuTMbl
AOMKHE COOERPXAaTh NPegnUMcaHus OByX BUAOE:

1} npeonycaHWA, HANpaeBNeHHbLIE Ha HenocpeacTBeH-
Hoe npeobpa3oBaHne WHGoOpMaunK (dyHKUWOHANBHBLIE
oneparops);

2} npeponucaHWa, ONpejensiolue JdanbHelwee Ha-
npagneHne OencTBWMIA (Norvyeckue oneparopsb).
MMEHHO 3TK onepaTopbl NOMAOXKEHBI B OCHOBY O0Nb-
IUWMHCTBa CNOCOGOB 3anMcK anropuTMOR.

3.2.1. CnoBecHbie cnocobbl 3anucu anropuTma

CnogecHoe onHcanne. Camoil npocTol ABISETCH 340HCH AJTOPHT-
Ma B BUje Hadopa BLICKA3LIBAHWH HA O0OLITHOM Pa3TOROPHOM A3LIKE,
CJ’IDBECHOE onmucaHe MMeeT MHHMMYM ﬂFpﬂHH'—IEHHﬁ N ABIAeTCHA HaH-
MeHee (popManuzoBaHHEIM. OJZHAKO BCe pPasroBOpHBIe A3BIKH 00Jama-
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Cnocobbl 3anucu anropuTMOB

0T HeoJAHO3HAYHOCTBIO. YUT00B mM3bexaTe ABYCMBICJIEHHOCTH, TEHKCTEHI
AJITOPUTMA NPUXOAMUTCA JelaTh OYeHb NoApoOHBIMH. AJTropUTM B
CJIOBECHOH (popMe MOKeT OKasaThbCA O0YeHb OOBEMHBIM H TPVAHBIM
JUIA BOCHIPHUATHA.

IIpumep 1

CroBecHOe OMHMCAHHE AJITOPHTMA HAXOMKAeHHA HaWOOJBLIIEro obime-
ro geaurensa (HOJl) nmapsl marypansHbiXx umcen (anroputm Esxampa):

«Yrobsr maiitTh HOJl aByx umncesn, cocraBbTe TabOIHIY M3 ABYX
CTOJOIOE B HAZOBHTE CTOJIONE X ©H Y. SaIHIIHTe OepPBOE HI 3aJaH-

HEIX 4YHcel B cTogben X, a BrTopoe — B cToaben Y. Ecau nanHbIe
yycjga He paBHBI, 3aMeHHTe OoJiblllee M3 HMUX HA Pe3yJbTAT BBIUMTA-
HHUA U3 Ooxbmiero umcaa MeHbHIero. IloBropaiiTe Takme 3aMeHBI IO
TEX MOp, NOKA 4YMCJa He OKaKyTCHA PABHBIMH, MOCJE Yero 4uciio M3
cTondoma X cuMTaiiTe HCKOMBIM Pe3yILTaATOM».

IHocTpoyHas 3ATHCE. JTO 3ATHCE HA €CTECTBEHHOM SISBIKEe, HO
C CDﬁJII-D,I[EI—IHEM HeEOTODREIX MOIIONHHUTEJIBRHBEIX ITRABHIL
* KAaRI0e OPeINHCAHHE SAIMHCBEIBASTCA ¢ HOBOH CTPOHKH;
¢ OpeAnHcaHWuA (IIaTH) aJaTopHTMa HYMepVIOTCH;
* HCIOJHEHHEe AJTOPHTME IPOHCXOAHT B NOPAJKEe BO3PACTAHHA
HOMEDOR TITATOR, HaYWHadA ¢ TIepPROTO {ECJ’IH He BCTpeTacTCcA HHA-
KAKHX CHelnHMalbHBIX VHKa3aHWH).

HPGME CJIOB eCTeCTBEHHOI'D A3bIKA, NpelJllHCAHHMA MOIYT COOepHATHE
MaTreMaTHYeCKHe BhIpaKeHHs B (DOPMYJILIL.

IIpumep 2
IlocTpounaa samuch andropurtma EBxkamnza:
. O003HAYHTE ODepRoe H3 3aJaHHBIX uyHced X, BTopoe 0003HAYHTE Y.
Ecnrp X =Y, To nepeiiTn k 1. 8.
. Ecoan X =Y, To mepeiiTH K . 4, HMHaYe nepedTH K m. 6.
. sameruTs X Ha X — Y.
Ilepeiitn & m. 2.
. 3aMmeHHTE Y Ha Y — X.

Ilepeittn & m. 2.
. Cuutate X HCKOMBIM pPe3yVILBTATOM.

DG-QG'}PTIKWMH

IlocTpounasa 3zanuck aJropuTMa no3pojaserT wuabexxaTs pAna
HEeOnpeaeeHHOCTeH; €€ BOCIPHATHEe He Tpedver MONoJTHUTEIBHBIX
aHaHnii. BmecTe ¢ TeM HcHnoJab30BaAHMEe IOCTPOYHOM 3anmucH Tpebyer
OT YeJJOBeKA O0JBIITOT0 BHUMAHWA.
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3.2.2. bnok-cxemsbl

Hawnbonpieit HarngagHocThio obaaganT rpaduuyeckme cnocobbl
3allHCH aJrOpHTMOB; CAMBEIH pacupoCTpaHEHHBIH cpead HHX — OJOK-
cxemMa.

Baok-cxema npeacrapiaer coboil rpaduueckoe H3obpaskenHe, IaAI0-
llee npejicrapieHde O [IopALEe padoThl ANropuTMa. 34ech Lpeiiuca-
HHAA H300pakaoTcA ¢ MOMONMIBI0 Pa3JMIHBIX TeoMeTpH4YecKHX (HTYD,
a4 MocJIeJOBATEILHOCTh BBINOJHEHNSA [IATOB VKAa3bIBAETCHA C ITOMOIILIO
JHUHHHA, COeMMHAKIIHX »TH Gurypsl. JIMHHH CcBA3KM cnpasa Nnaaeso
H cHU3Y éeepx H300pARAKTCA o cmpearami. HanpasneEusa JTUHWUH
CRABW cAesa NANPaso W CEEPXY 6HU3 CUWTATCA CTAaHTapTHRIMH, 2TH
JIMHHHM MOMHO HB00DAIKATE 0€3 CMPerok.

PacemorpuM HeKOTOpBIE VCIOBHBIE 0003HAYEHWUA, TPHUMeHAEMbIe
B OJ0OK-cxemax.

Boinmomaenmne AITropHuTMAa BCErJa HaAYWMHaeTcda C Omoka HadYama #H
OEAHYHBAETCH IPH Hepexoje Ha Ogor KoHua (pue. 5.2, a). Mz ua-
HaasHOTO ﬁJID'.H'.El BBIXOOIHUT OOHA JHHHA CBA3H; B KOHeYHBII DJI0OK BXO-
OAT OAHA JMHHA CBA3N.

Broyrpu bmoxa gannnix (puc. 3.2, §) DepevHCIAOTCA BEJIHYHILI,
3HAUYeHHA KOTOPBLIX AOJKHBI OBITH BBeJeHEI (MCXOAHEBIe JaHHBIE) HJIH
BhIBeJleHbl (pe3yiabTaThl) B JaHHOM MecTe aaropurma. B 6mox jgan-
HBIX BXOAHT OJHA JHHHA CBA3H, M M3 OJOKA BBIXOAHT OAHA JIHHHA
CBA3H.

B 6mnoke obpadoTKH JaHHBIX (pHc. 3.2, 8) colep:KHTCA OIIHCAHHEe
TexX AeMCcTBHIl, KOTOpbIE JMOJIHBI ObITH BBINOJHEHBLI [IPH Iepexoje
Ha 2?TOoT OJMOK (BBINOJIHEHHEe OMNpeAeéeHHOH OoNepanuH HJIH TPYINH
onepanuii, NpUBOAAIIEE K HM3MEHEHHI0 3HadeHWsdA, (GopmMbel MIM pas-
MemeHnA WHpopMmannn). B O6mox o6paboTkH maHHBIX BXOAHT OXHA
JMHUAA CBA3M, W M3 OJOKA BBIXOAWUT OAHA JIMHUA CBA3H.

Ilposepra ycnoBma maobpaskaeTcAa ¢ MOMONIbIO OJOKa NMPHHATHA
pelleHns, BHYTPH KOTOPOro 3adHchiBaeTces 9To yeaosue (pue. 3.2, 2).
B 010K nmpuHATHA pelleHHA BXOAWUT OJHA JHHHA, 4 BBIXOIAT ABE JIH-
HHMHM, OKOJO KOTOPBIX BAlNCBIBAIOTCA Pe3yJbTAThl NPOBEPKH YCJIOBHA.

Rommentapun (puc. 3.2, d) HcmonnayioTes 08 A0DARICHUA MOAC-
HHUTeJbHEIX 3alHceil, Aelainux OJdok-cxemy OGoJiee NMOHATHOM.

= = ) e
a8 2 0

a &

Puc. 3.2. ObosHATTEHHA HA OMOK-CXEeMAX




Cnocobbl 3annucu anropuTMoB

Cray

Ilpumep 3

IIpuBeneém sanmchk anroputma EBxamma ¢ moMoimbio 0JIOK-CXeMBI
(puc. 3.3).

~

Hauamno

0. s e

HOO~X

Broj suavernmit Xu Y

IMTporepra paredcTea X u 'Y

[ Onpepenenme GoabImero
| mz3 XuY

YMOHBLIEHME DOJLLLETTD
|_uHCaa HA BeJHYHHY MeHBIIero

[Dupc,u,e.ueuue HOO

------------- [Hmncm HOJT

C Konel

Puc. 3.3. Bamucs amropurva Esxamma ¢ ToMome0 GIOK-CXeMBI

Coamanne meTaldbHOH OJOK-CXEeMBbI

CHIOMHOTIO aaropaTma —

TpyAoEMKaa sagada. Kpome Toro, 6J0K-cXeMa, He yMellalwiascA Ha
OZHOM CTAHAAPTHOM JHCTEe, TepAeT CBOE OCHOBHOE IPEeNMYIIEeCTBO —
HaraAagHocTh. IIpm paspaboTke CJO0MHBIX AJTOPUTMOB OJIOK-CXeMBI
yA0OHO HMCHOJB30BATH B KAaYecTBe CpeACTBA A HATJIAZHOTO IIpen-
CTABJIeHUA pellleHHs 3ajauyu B oblleM BHJe.

3.2.3. fi3blkM NporpamMmmMupoOBaHUNA

YeHHBIE IJIA 3AalMCH HKHOMIOBHTEPDHBIX NOporpamMmmM,

fIspIKkH mporpaMMHpoBaHHA — (POopMaJbHEIE A3LIKH, IpegHa3Ha-

T. €. aJrop¥TMoR,

HCIIOJHHATeJIeEM KOTODPEIX ABJACTCA HKOMIBIOTED. Kakaelii U3 HHX

XapakTepuayeTcs:
* giagpasumom — HabOPOM HCIOIB3VEMBIX CHMBOJIOR}
* CUHMAECHCOM — CHCTEMOH OpPaBHII, IO HEOTOPRBIM H3 CHMEBOUTOB

andaBuTa 00PasVIOTCHA MPARHJALILIE KONCTPYKIHH S3LIKA;

CEMOAHMUNKOGE —

CHCTEMOH TIPABHJ,

CTPOTO  OIPETeIAIOITIeiT

CMLICJI M COOCOD VOOTPeOMeHHS KOHCTPVRKI[HE S3BIKA.
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fA3BIKOB porpaMMHpOBaHHA OYeHb MHOro. Ha yporax muacpopma-
THKHA B 8—9 Kiaccax Bel 110 CBOEMY BEIDOPY CMOMKeTe MO3HAKOMMWUTE-
cA ©¢ OAHHM M3 A3BIKOB mporpamMmupoBanua Pascal (Ilackanas) mam
Python (IImToH); MX OCHOBEI M3JI03EeHBI B JABYX CJEAVIOIIHX IJaBax
yuebEMKa. Kpome Toro, :enamoimgpe cMOTyT HonpobOBATE CBOM CHJIBEI B
nporpamMupoanu Ha llIxonsHoM (yueOHOM) aJIropuTMHM4YecKOM #A3bI-
K€, KOTOPBIH TakKyKe HAZBIBAIT PYCCHKHM AJTOPHTMHYECKHM A3BIKOM
HJIH AJNropuTMHYecKHM AsbikoM KyMup.

LUkoNbHBIA anropuTMMHecKMA A3blK Obln  BBEOEH
E vynoTpebneHMe akagemukom AL Tl EpwioeBbim B
1865 rogy.

AHpopeld MNetpoewd Epwos {1931-1988) — BbloalOWMA-
CA COBETCKMA Y4EHbIA, MHMUWATOP BBEOEHMs Kypca
MHPOPMATHUK B LUKONLI HAalLeW cTpadel. Ero paboThl
OKas3anv OrpoMHoe BAWMAHWE Ha (opMupoBaHWe W pas-
BUTWE BbIYMCNUTENBHOW TEXHWKW BO BCEM MUpe.

Hdna sanucu aaroputmMoB Ha IlIKoJbHOM AJTOPHTMHYECKOM fA3bI-
Ke MCIHOJIB3YVeTCHA HEeKOTOpoe OrpaHHYeHHOe MHOMEeCTBO CJIOB, CMBICT
1 cnocobd ymorpebiieHHs KOTOPBIX 3aJaHBl pa3 M HaBcerga. JTo Tak
HagblBaeMble ciays:kedHble ciaosa: anr (anropurm), Had (Hadano),
koH (Komer) u gp. llpw 3amWcH ATTOPMTMOB B KHHTaX CIVIKCOILIC
CJIOBA BBIJIENAKTCH MUPHBIM wipudToM, B TeTpajgM M Ha JIOCKe —
NogYEépPKHBAHHEM.

B obmem Bmae nporpammy Ha lllkoasHOM ajlropuTMmudecKoM H3bI-
Ke MOYXHO NpPeJCTABHTE TAK:

anr <HasBaHMe anropmMrMaz
Hay

<MocnenoBaTeNbHOCTh KOMaHI>
KOH

C ocHOBHBIMH KOHCTPYKIHAMH IlIkorpHOTO AaJropHTMHYECKO-
ro #3slKka Bhkl II03HAKOMHTeCh, paboras c¢ Poborom, Yepenaxoii,
YepTé:KHUKOM M APYTHMH HCHOJHHTEJIAMH, BCTPOEHHBIMH B CHCTEMY
nporpammuposaana KyMup.

ITH Ke KOHCTPYKIHMH MBI OVAeM HCHOJb30BATH IIPH 3alHCH aJro-
PHTMOB Ha nrcesfdoxode — cMecHu pyeckoro asmika u IIKoaIsHOTO
AITOPHTMHYIECKOTO A3BIKA.
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Ilpumep 4

ANTOPDHTM Ha NCEeBAOKOJe, NO3BOJAIONINE M3 I[IOJHOTO CcOCyaa
EMKOCTBI0O 12 J1 OTJINTH MOJOBHHY, NMOJb3VACh NBYMA IYCTBIMH COCY-
JaMH éMKOCTRIO 8 M D J:

anr nepelMBaHMA

Had
HANOJMHMTE COCYI EMKOCTBH B I M3 cocyla EMKOCTBH 12 N
HAMNOMHMTE COocyll EMKOCTBEHR 5 11 M3 cocyila eMKoCcTeH 8 n
BEUIMTE BCE& M3 COoCyda EeMKOCTBREK 5 J1 B COCYI 8MKOCTBK 12 I
BEIMTE BCE M3 CocCyIa EMEKOCTEE B 71 B cocyl EMEOCTRER 5 I
HarNonHMTE cocyl EMKOCTRI 8 N M2 cocyla EMKOCTRI 12 n
OONWUTE M3 CocCyla EMKOCTEKD 8 T B cocyl EMKOCTBI 5 &

BEINMTE EBCE M3 Cocyia EMKOCTER 5 n B cocyl EMrKoCTeR 12 1
KOH

Taxas ¢opma 3anmucd, OpPHEHTHUPOBAHHAA HA MCIOJHUTEIA-
YyeJIOBeKa, IIOMOoraeT MNOHATE HWJIH H3J0KHTE CYIIHOCTE TOTO HIH
MHOr0 AjropuTMa. Saluchk Ha IIceBiokofe OoJiee (hopMaliMsoBaHa, deMm
JIPYTHEe CJIOBECHBIE CIIOcODBI BAIIMCH AJITOPHTMOE. JTO MO3BOJIAET CTAH-
IapTHU3HpPOBATh, NPUAATLH eAuHYI0 (opMy 3aldHcH BCeM aJropuTMam,
¢ KOTOPBIMH BEI OyaeTe HMeThL HeJO.

CAMOE MMABHOE

UYH.IECTBFI-DT pasJInuYHEIEe cImocobbl 3amvcH aJTropHTMOR: CJIOBECHOE
OnmMCcAHME, MOCTPOUHAA 3IANNCh, OJOK-CXEeMbl, A3LIKHM IIPOrpaMMHPOBA-

HEHA B ap. Kaxaelii m3 aTHX cnocoboB obiajgaeT CBOMMH JOCTOHHCT-
BaMHM H HEJI[GGTE[TI{&MH.

Bonpocbl u 2apaHua

1. KaxoBbl ocHOBHBIe cnoco0bl 3allMCH AJTOPHTMOB?

2. YeM BBI3BAHO CVIIECTBOBAHHE MHOIMX crnocobOB B3amHCcH AJro-
puTMOB?

3. IlpuBeguTe cloBeCHOE ONHCAHME AITOPHTMA HaXOMJeHHHA HaH-
MeHbIIero obmero KpatHoro (HOK) aeyx menwix umces:

a) ¢ TMOMOINEID pasJoKeHHA 4YHceJl Ha NPOCThIe MHOMHTEH;
6) uepesz HOJII.

4. IlpexcTaBbTe B BHAE TIOCTPOYHONH 3amMcH aJlOPATM pelleHus
caenyiomieil sagaumn: «Mmerorca derwnipe apbysa pasiH4YHON Mac-
cel. Kak, mone3yfAck 4YallledHBIMH BecaMd 0Oe3 Irupb, NYTEM He
fojlee IATH B3BeIIIMBAHHMII pacrnolo:KUThL apbysbl IO BoO3pacTa-
HHUIO Beca?»
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9. IlpeacraBbTe ¢ MOMOIIEBI OJOK-CXEMBI AaJropHTM pelIeHHA
cneayiomieil zagauu: «M3 Tpéx MoHeT OAMHAKOBOIO JQOCTOMHCTEA
onHa thansmusaa (bosee nérkasa). Kax ee HallTH ¢ MOMOIIBIO Of-
HOI'0 B3BEIIMBAHMSA HA dYammeuyHblX Becax Oea rups?» Ilocrpoiite
OIOK-CXeMY € MOMOIIBIO AOCTYIHBIX BAM HMHCTPYMEHTOB BEKTOD-
HOli rpaukm (Hanpumep, BCTPO€HHBIX B TeKCTOBBIM IIpoleccop)
UJIH Ke ¢ MOMOINbI OJHOT0 M3 OHJAHH-CepPBHCOB, HMEHIHXCHA
B cetu HHTepHeT.

6. 3anuMmKMTe ¢ NOMOIIBI MNCEeBJAOKOAA AJIOPHTM IIOCTPOEHHSA
OKPY/RIOCTH 3ajalHoro pajguyca r, NPOXofAllel tepea 3ajgai-
Hbie Touku A u B.

7. B cucreme mporpammupoBaHua KyMup sanMinuTe B BBEIINOJHH-
TEé AJTOPHUTM IMepeauBaHMi M3 npumepa 4 [AaA HCIOJHHUTENHA
Bogouneii.

&. «IIpounraiiTe» GI0K-cXeMy:

0 @

/N — upm:'rm:/ /N — cnc'rﬁmiﬂe/

l:.'

{ Komem )

ChopmynupyiiTe cJI0BECHOE OMHCAHHME 3TOTO Ke AaJropuTMa.
9. ChopMmynupyiTe OCHOBHOE OTJHYHE CJOBECHOTO ONMHCAHWA AaJro-
PHTMAa OT OIIHCAHHA Ha {IJOPMHJIBHDM H3BIKE.

A 10. ITogroroeeTe KpaTkywo OHorpadgHyeckyo cnpaBxy ob A. A. Map-
KOoBe (Muaajgiiem).
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§ 3.3
OOGBLeKkTbl anropuTMoB

Kniwouwesevie carosa:

* BEMWYHHA * pMA

* KOHCTAHTA * BLIpa;KeHHe
nepeMeHHaA * IpHCBAHBAHHE

* THI * rabanna

3.3.1. BennuunHbi

AnropuTM onMchiBaeT MOCJAeNOBATEJBHOCTE AeMCTBUIl, NMPOM3BOAHN-
MBIX HAJ HEKOTOPBIMH 00BEKTaMH, ONMpPEeAeEHHBIMH VCJAOBHEM 3ajadH.
Hanpumep, npm pemeHMH 3ajadyd O HAYMCJIEHWH 3aplJjaThl COTPY-
HUKaM NOpeInpHATHA TAKHMH 00BeKTAMH MOTYT OBITE TabenBHBIH HO-
Mep COTpYAHMKAa, ero (paMuiamsa, MMfA, OTYECTBO, OKJaj, orpaboraHHOe
BpeMAa H T. AI.

B wudopmatmke otaenbHbin WMHGOPMAUMOHHBIA 00bEKT (4Mcno,
CMMBOA, CTPOKA, Tabnuua 1 ap.) HA3LIBAETCH BE/TUMHMHOK.

Bennunubl genATcA Ha NMOCTOAHHBIE (KOHCTAHTBHI) M IepeMeHHbIe,
[MocToanmoi (KOHCTANTOW) NA3LIBACTCA BEJIHYHNNA, 3HAYCIIHE KOTOPOH
VHEA3blBAETCHA B TeKeTe ANIOPUTMA M He MeH#AeTrcd B IIpolecce ero
ncmonaerusa. [lepemMeHHol HA3RIBAETCA BeNIHYHHA, 3HAYEHHE KOTOPOMR
MOMeT H3MeHATbCA B lIpollecce HcloJHeHudA anaropurma. Ilpu menos-
HEeHHH AJTOPHTMA B KAa)JIblH MOMEHT BPeMeHH NepeMeHHafd OOBLIYHO
HMeeT 3HaueHHe, HasblBaeMoOe TeKYIIMM 3HaueHHeM.

IIpumep 1
BenwumHbI, BhIpaskaloliHe KOJHYECTBO JHeiH B HeAele, VCKOpeHHe
ceoboAHOTO maAeHWdA, KOJWYECTBO JHEW B [EepBOil AeKkaje Mecdla,
ABJIAIOTCA KOHCTaHTaMH. BeawmumnHBI, BRIpaskalolife KOJHYECTBO AHEH
B MecdAlle, IyJbC 4YeJ0BeKa, KOJWYECTBO [HEHl B TpeThell Jgexaje
MecAla, ABJIAIOTCA IIepeMeHHBIMH.
B anropmrMax HajJ BeJMUYMHAMM BBINOJHHAKTCA HEKOTOpPRIE ONe-
panun. Hanpumep:
* apudMeTHUECKHe oIlepanuu +, —, ¥ (vMHOMKeHHe), / (HZereHHe);
* omepalMy OTHOIMEHHA <, >, <=, >=, =;
* gormdeckre onepamuu W, HUJIUK, HE.
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OcCHOBbI anropuTMmn3aumm

O0BexTEI, HAaJ KOTOPLIMH BBINOJHAITCA ONepamHi, HA3BIBAIOT-
cd onepamwmamu. He Beakuil odberT Moier ObiTh OIEpaAHAOM JIJA
BLIDOANeNINS J1000H onepanuu. Hanpumep, Texer me ModeT OLITL
00 bEKTOM JJIA BBINOJHEHHUA apupMeTHUYecKHUX ONepanuil; OTpHIIATE b-
HOEe YHCJ0 He MOoKeT OBITH OmepaHAOM AJA H3BJIeYeHHA KBaJpaTHOTO
KOpPHA M T. I.

MHoOKecTBO BeJIMYHH, 00BbeIHHEHHBIX MHOJKECTBOM JONYCTHMBIX
3HAYEHMH M onpee/IéHHOH COBOKYIIHOCTBIO JONYCTHMBIX OIlepalijHii,
HA3LIBAKT BEIMYHMHAME ONpeJeléHHoro THHA. IIpH cocTaBIeHMH AITO-
PUTMOE HCOOAB3VIOT BeJHYHHBI YHCIOBOrC (Iefor0 H BellecTEeHHOTO),
CHMBOJBHOTO, JHTEPHOTO W JIOTHYECKOTO THIIOB.

B maremaTHke M (pU3HKe ONEPHPYIOT YHCIOBBLIMHM BeJIWUYMHAMH —
HATYPAJbHBIMH, IEJbBIMH, AeHCTBHTENbHBIMH uucaam#u. Ilpm cocras-
JeHUH AJTOPHTMOB 4Yallle BCEro MCHOJB3VIOT YHCJIOBEIE BeJHYHHE]
nesoro u BenjectBeHHoro! Tumos, kotopeie B IllkoasHOM anropur-
MHYECKOM A3bIKe oDo3HavaloTcA Les W Bel, COOTBeTCTREHHO.

B zajauax, BOBHMKAKOINMUX B MOBCEIHEBHOH XWM3HH, BCTPEYANOTCH
H HEeYHCJOBEIe BeJHYHHEI, 3HAUEHHAMH KOTOPLIX HABJIAKTCA CHMEBEO-
Jibl, cJoBa, TEKCThI W Ap. Ilpm cocraBneHnm ajaropuTMoB obpaboTkmu
TEeKCTOBOH HMH(MOPMAIHNH HCHOOJB3VIOT BeJHUYHHBI CHMBOJEHOTO (CHMM)
M JauTepHoro (mmT) THNoOB. 3HAYEeHMEM CHMBOJIBHON BeJWYHMHBI HAB-
JAeTCA OAMH CHMBOJI: PyCCKasd HJIH JaTHHCKaa OykBa, mu(pa, sHaK
NpenvMHAHUA WM JAPYrol cMMBOJI. 3HAYEHHEeM JIMTEepPHOIl BelWYMHEI
ABJIAETCA TOCJeJoBaTeIbLHOCTh CHMBOJO0OB. MHOTAa Ty mocsemoBaTesb-
HOCTh HA3BIBAIOT CTPOKON maM nenoukoii. JlurepHble 3HaUYeHHUA B AJl-
TOPUTME 3ATHUCBIBAIOT B KABBIUKAX, Hanpumep: '2022', 'anrocurm’,
'TMTEenHEAA BenddMHa’.

BenmnuuHEl JOTHYECKOT0 (IOD) THOA MOrYT IPHHHMATE BCErO ABA
aaauenuns: [JA (MCTHMHA, TRUE, 1); HET (JIOWKL, FALSE, 0).

JInfa cCRLIOK HA BEMNYHWHBEL HCIONB3VIOT HX HMeHd (HIeHTH(OHKA-
TOpEI). MMMA BeIWUYHMHBEI MOMKET COCTOATH H3 OJHOM HJAH HeCcKOJIBEHX
JATHHCENX OVKE, H3 JATHHCEMX OYKEB H mudp: 21, M, 2F. Peromen-
avercd BHIOMpaTh MHeMOHHUeCKHe HMeHa, T. e. HMeHa, oTpa;Kamlqne
CYTE ODBEKTOB DEHIAeMOI 38T84H, HANPHMep: SUMMA,
ELAM, TEMP, WUM, DEL H T. .

Ecnm BenwmumHY NpeacTaBUTh KaK AIN[AK, COAEPKM-
MEIM KOTOpPOro ABJIAeTCA HEKOTOpoe 3HadYeHHe, TO HMHA

BEJWYMHLBI — 3TO HAPJBIK, MOBENIeHHBIH HA ANHK.

1 TepMuH +BeIleCTBeHHBI» NPHHATO WCIOABL3OBATH HAPAAY ¢ TEePMHHOM
« 1eHCTEBUTEIBHBIH » .




Cxay

Ob6bekTbl anropuTMOB

3.3.2. BoipaxeHnus

BBIPHHGHHG — H3BIKOBAHA HOHCTPYHIMA A0 BbIYHCJASHMA 3HAUES-
ITHA ¢ UCHOOJLIOBANHCM OJIIOT0 HJIHM HCCKOJILKHX OICPaIjoB.

Beipasennsa cocTOAT W3 omnepasHfoB (KOHCTAHT, IIepeMeHHBIX,
byvEKIHI), o0BLeAMHEHHBIX 3HAKAMH omnepanuii. BrlpaxeHusa 3amu-
CBIBAKOTCA B BHJAE JHHEHHBIX NocjefopaTejbHOCTe cuMBoJOB (Oes
IIOJCTPOYHLIX H HAJACTPOYHBIX CHMEBOJIOB, ODBIKHOBEHHBIX JIpobeii
M T..); 3HAKHM onepainuii nponyckars Henabad. [lopapok BeIIOIHEeHHA
OMepanuii onpegenaAeTcsa CKOOKAMH M HIPHOPHTETOM (CTAPIIHHCTBOM )
OonepaiMii; onmepanMy OJMHAKOBOTO NPHOPHTETA BBINOJHAKTCA CJIEBa
HAIpago.

PaznnuaroT apu(pmMeTHuecKHe, JOrHYecKHe M CTPOKOBBIE BhIpazke-
HHA.

ApndmerHuyeckne BBIPASKEHHN CIYIHAT IO ONPEJeIeHIA YHCIOBO-
ro sHavennd. Hampumep, 2 * = + 3 — apH]dMeTHUeCKOe BRIpameHHe,
SHAYEHHE HOTOPOro nNpu X = 1 pasHO 5, A4 OIpH X = -1 — eIHHHIE.
Bripasxenne =ort(x) CcOVEHWT AA4 o0D03HaYeHHWA oNMepallH W3RJIeve-

HHA KEBAOIPATHOTD HOPHI W3 XD X .

JloruyecKHe BBIPAMKEHHS ONNCBIBAKIT HEKOTOPBIE VCIOBHSA, KOTO-
pBle MOT'YT BBIMOJHATBCA HJIH He BHEINOJHATHCA. JlorHdecKoe BhIpa-
JKEeHHe MOYKeT NMPHHUMATE OfHO U3 ABYX 3HauveHuin — HMCTHUHA umn
JIOKDE. Hanpumep, Jormdeckoe BHIpaEeHHe (x > 5) m (x < 10)
ONpefeAeT OPHHAIIERKHOCTE TOYKH X HHTepBamy (5; 10):

iz .

o 10 x

IIpu x = & zHavenHe »3Tore sBoipamenus — HCTHHA, a npm
x = 12 — JIOWK.

CTPOKOBREIC BLIPAKENHA COCTOAT H3 BOAWUUI (KOICTATT, TICPCMCH-
HbIX) CHMBOJIBHOI'0 H JIMTEPHOI'0 THIIOB, COOTBETCTBYIOIIMX (DYHKELIMI
M olepamuil cuemieHHuaA (mpHcoegnHeHH:A). Omepanmuda cHenJaeHHA 000-
3HAYAeTCH 3HAKOM <+» M IO3BOJHET COEAMHHUTH B OJHY NOCJeJ10Ba-
TeJBHOCTE HECKOJBKO IIOC/IeJOBATEIBHOCTEH CHMBOJOB. 3HAYEHHAMH
CTPOKOBBIX BbIpa)keHHI HBJIAKTCA MOCJIEJ0OBATEIBHOCTH CHMBOJOB.
Hanpumep, ecom & = 'Towm', TO IHAYEHHE CTPOKOBOTO BREIPAMKEHHA
'a' + A ecTh 'aTowm',
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OcCHOBbI anropuTMmn3aumm

3.3.3. Komanaa npucsavMBaHus

BMHTB KOHEKpPpeTHOe 3HadYeHHe BeJIHMYHMHbBI MOMIHO C [MIOMOIILBHY OIIe-
Panui IPpHCEAHBAHHA, KOTODAA 3AallHCEIBACTCH TakK:

<MMA MNepeMeHHOMN> := <BhpaxXeHue>

3Hax 1=  YHTaeTcd «IIPHCBOUTE» . Hanpumep,  sanuck
L = B + 5 uwTaeTrcda TAK! ﬁHEpEMEHEDf:I iy INIPpHCBEONTE SHAYEHHE
BEIpaKeHHA B ILIIOC 5».

BHHHH IIPHCBAMEBEAHHMA = H PABEHCTEA = — DPDASHBIE 3HAKMIL

* 3HAK — 03HavYaeT PABEHCTBO JABYX BeJWYHWH, 3alHCAHHBIX To obe
CTOPOHBL OT JTOTO SHAKAS
* 3WAK :— TIPEIMTHCLIBAET BEITTOJHEHHE OMepanii TPHCBAWBATWA,

Hanpumep, 3a0McE: 2 := 4 + 1 BLIpAKAST HE PABEHCTBO 3HAUCHHIT
A2 ML+ 1, a yKasaHHe YBeJIHYHTL 3HAUYEHHe [epeMeHHoH A Ha eju-
HHILY.

Ilpn BeIMONHEHMHM KOMAHALI NPHCBAMBAHHMA CHAYAJIA BBIYHCIISA-
E€TCH SHAaHTeHHEe BhIDAMEHHHA, CTOAIDET) CIOpPpaBA 0T 3HAKA 1=, SATEM
pe3yIBTAT NpHCBAHBAETCA IIepeMeHHOH, cTodAllleH cleBa OT 3HaKa
=k HI_III ITOM THII BBIDAECHKHEHA JOMIMREH OBITE COBMECTHM ¢ THIIOL
COOTRETCTBYIONIeH IepeMeHHORH.

CgolicTBa nmpUCcBanBaHWA:

1) noka mnepeMeHHOH He IIPHCBOEHO 3HAYeHHMe, OHA OCTaéTcHd
HeolnpeaeIeHHoH;

2) sHaYeHHWe, NPHCBOEHHOE NepeMeHHOH, coXpaHfAeTcd B HeH BILIOTH
J0 BBINOJHEHHA CHAeJVHINero nNpHCcBAHBAHHA ATOH HEPEMEHHDﬁ
HOBOT'O 3HAYUEHHA;

3) ecaim MBI IpHCBAMBaAEM HEKOTOPOHM NepeMeHHOH ouepejHOoe 3Ha-

HeHHe, TOo IIpelbelOyIinee e€ JHavdeHHe TepAeTCcHa 693BDEBPHTHO.

IIpumep 2

CocTaBuM AITOPHUTM, B pPe3yabTaTe KOoTOpoTro TmepeMeHHRIe & W B
JHTEePHOTD THIIA DOMEHAKTCA CBOMMM SHAYEHHAMH.

Pemenne Buga

A = B

HeBEepPHO, TaK KaK MocJie BBINOJHEHHA MIepBOii KOMaHABLI IIpHCBaHBAa-
HMH IEPBOHAYAJBHOE 3JIHAUYSHHE llepeMeHHOW & Oviaer ODe3BO3BPATHO
yrepanoc. Bropas Komanjga OPHCBOHAT OEpeMeHIIoH B TeRyIgee 3ma-
yeHHe lepemeHHoH A, B pesyabrare ofe llepeMeHHble LOJYYAT OJHO
H TO e IHAYCHHE.
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Ja moHcKa MPaBHJIBHOTO PeIIeHHA BOCHOJbB3YEeMCA aHAJIOTHEeH.
Ecnu Tpebyercsa nepeluTh HHIAKOCTE M3 cocyga 1 B cocym 2, a us
cocyga 2 — B cocyn 1, To Ges momoaHHTENBHOrO cocyaa 3 3Aechk He
obolTHCE. ANropuTM nepelMBaHMIl IpejcTaBJeH Ha puc. 3.4.

“a

@3@@
LIS

Pue. 3.4, AlropdTM HepelHBAHHE JKHAKOCTEH

Hna pemeHHMAa HCXOAHOH 3aja4dl BBeJeéM NPOMEeKYTOUHYIO IIe-
peMeHHYI0 M. Aaropurm o0MeHS 3HAUEHMAMM LepeMeHHbIX A u B
JAOWUIICM TAL:

Hay
1 L= A
A = B
B :=M
KOH
Eenn A u B — 4YHCHOBBIE BeJHUUHBL, TO 00MEH MX BHAYEHUI MOMK-
O OPranu3oRaTh W 003 MPOMEIKYTOYHOH TICPCMCHHON, HATpUMEp TakK:

ol v
i
g
I
w
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OCHOBbI anropuTMmn3aumm

3.3.4. TabnuuHblie BeNUYMHBLI

B nmpakTuueckoil AeATe/NIBHOCTH YeJOBEK YacTO HCIOJbB3VET BCe-
BO3MOKHBIe TAOMHIBI. JTO, HATIPHMED, CIIMCOK VYAIHXCA B KJIACCHOM
JKypHanae, tabens ycneBaemocTH, TabiMiia peayibTATOBE CIOPTHBHBIX
COpPeBHOBAHHH W T. A. Yamie Bcero BCcTpedarwTCA JHHEHHBIE H IIPAMO-
VroJibHbIE TaOJIMIIHI.

JuHelHaa Tabauna (OJHOMEPHBIH MACCHE) IpeacTaBiIfgeT co00H
Habop OTHOTHIHBIX JAHHBIX, 3a0MCAHHBIX B OJHY CTPOKY HJIH OJHH
croabern, DaemMeHTbl cTpokH (cronbma) eBcerma mymepyiorcea. Hanpm-
Mep, ¢ IOMOIILI JHHeHHOH TaGauubl MOryT OBITH NpeAcCTABJeHLI JHH
negenn (puc. 3.5, @) UIH KOJIWUYCCTRO YVPOKOB, NPOOVIICHHLIX YHCIH-
KOM B TedyeHHe D-pHeBHOH yuebHoll Hejgenu (puc. 3.5, 0).

MoHepeneHWK

BropHwuk
Cpena
Yeteepr

MaTtHWua
Cy66oTa 1 2 3 4 5
BockpeceHoe Bace4kuH 6 5] 1 0 0

=l W & LN =

a o
Puc. 3.5. IIpuMepsl dEHeHNLIX TadJM,

IIpamoyroasHaa TtadaHua (ABYMepHBIH MaccHB) — 9To VIIO-
PATOYEHHBIH HERKOTOPBIM 00paszoM Habop coTpor (cToadwos), cogep-
JHAIIMX OJAHHAKOBOE KOJHYECTBO 3JeMeHTOB. CTPOKH NpAMOYIOJLHBIX
TabJaNI, MMET CBOK HYMepaluioo, croadnsl — csowo. Hanpuwmep, c
NOMOIIEI0 NPAMOYTOJBHOH TabJIHOBEI MOJKHO NPEACTABATE KOJHYECT-
BO VPOKOB, IPONVIIEHHBIX BCEeMHM V4YeHMKaAMHM 8 KJjacca B TedeHHe
9-nHeBHOH y4eOHOIl Hegmemu (puc. 3.6).

1 2 3 4 5
1. BacevkwH 6 6 1 0 0
2. MoHoe 0 0 4] 0 6
3. PagyrvHa 0 0 1 0 0
19. YabaHwok 0 0 0 0 0

Puc. 3.6. IIpuMep OpAMOVIOALIOH TAGIMIILI
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Bceeit cOBOKYIIHOCTH dJIeMeHTOB TAOMHMYHON BeJIHYHHBI JAaeTCA OXHO
HMA. NIEeMeHThl pasiuyaioT 10 X HOMepaM, Ha3bIBaeMbIM HHIEKCAMH.
HH,[I;EREI:I SAIMMCEIBAKITCA B HBAIDPDATHBIX CROOKAX CPhady 33 HMEHEDR
TabINILkI.

Ecnan mepRy W3 paccMOTpPeHHBIX HaMW Tadawm (cMm. pHc. 3.5, a)
Ha3eaTe WEEEK, To WEEK 1] = 'lloHenosneHmr', WERE (6] = "Cyvodoma!

HazorémM TpeTh M3 DPACCMOTPEHHBIX Tabmowin LES. B atoil Tao-
JNIle TOJIOKeHHe 3JIeMeHTa 3aJaércda JABYMA HHIEKCAMH: HOMEpOM

CTPOKE H HOMepoMm cToqa0ia. Hanpmmep: LES[L, 1] = 6, L=5[2, 5] = &,
LES[3, 4] = 0.

JIMHEeHHBIE H OPAMOYIOJIBHBEIE TADJAHIIE HATJIHIHO MOMEHO OpPeIeTa-
BHTE KaK aHaJIOI'H IIPHBEIYHEBIX HaM 00BEKTOB — PHAIORB DIKB.(D‘IHHDE

B pas/ieBajikax, IMOYTOBBIX AINM[MKOB, AYeeK JJId XpaHeHHWH CYMOK B
cynepmapkerax (pmc. 3.7).

)

ARAR
T

Pue. 3.7. Harnaguoe OPCAcTABICHHC JHICHIOH H NpAMOYIOILOOH Tafamin

\.l-l.:...:.u

CAMOE IMMABHOE

B umadopmarure oriaensHblil mHbOpMALHOHHBIH o0BexkT (umcno,
CHMBOJI, CTPOKAa, Tabmuia ¢ Ap.) Ha3beIBaeTCA BeJTHUYHHOMH.

BenuunHe! JenATCA HA NOCTOSHHBIE (MX 3HAYEHMHA VHKA3BIBAKOTCH
B TEeKCTe AJropHTMa W He MEeHAKITCA B IIpoIecce ero MCIOJHEHHA) H
nepeMeHHbIe (MX 3HAYEHMA MOIYT M3MEHATHBCH B MPOIecce MCIOJHEeHWS
anroputma). IIpu cocTaBieHHMH aJIrOPHMTMOB HCHOJBL3YIOT BEJIHYHHBI Ie-
JIOrO, BEIIeCTBEHHOr0, JIOrMYecKOro, CMMBOJBHOTO M JHUTEPHOIO THIIOB.

JIA CCBIJIOK HA BEJIHYHHBI HCMNOJB3VIOT MX HMMeHa (HaeHTH(hpHKA-
Topkl). UMA BeIMUMHBI MOMKeT COCTOATH M3 OJHOM MM HECKOJBKHMX
JaTHHCKHUX OYKB, M3 JaTHHCKHX OYKEB m mudp.

al100.tilda.ws




CrayaH € material100.tilda.ws

OCHOBbI anropuTMmM3aLnm

Tabanma (maccuB) — Hab®Op HEKOTOPOro YHCJA OJHOTHOHBIX dJe-
MEHTOB, KOTOPBIM IpucBoeHo oxHo umsA. Ilomoxxenme anemenTa B Tab-
JHIEe OAHO3HAYHO ONpeAesdeTcA ero MHAeKCOM (MHAeKcamH).

@ Bonpocsl n 3apaHns

1. Yro Taxoe BenmmunHa? “em pasnuvalOTCA NOCTOAHHBIE W Iepe-
MeHHbIe BeJIHYHMHBI?

2. BeMuuHBI KaKHMX THIIOB HCOOJL3VIOTCHA NPH 3adMcH AJropHUT-
MOB?
3. YEaKHATe THN BEIMYNHEI, SCIH €8 3HAUeHHe PaBHO: 2022; 14.45;
"IAY: FRLSEZ =125 "“3427: 1.8 10 J123E-2% Yaave .
4. OnpegennTe THNBI CHAEAVIONIMX BeJHYHH:
a) Bec 4eJIOBEKAa;
6) mapka aBTOMOOHMJIA;
B) roJi Balllero podJAeHHsd;
r) naomansk (PUIypel;
1) HazBaHHMe MecHlla roja;
€) KOJMYecTBO MecT B caMoJIéTe.

m 5. PaGoraa B Trpynme, NpHBegUTe NPHMepbl JAONYCTHMBIX H
HEJONIYCTHMEIX 3HH‘:IEHHﬁ AJIA Kﬂ}fiﬂﬂﬁ H3 BEeJIWMYHH:

a) TeMmepaTypa deJOBeKa;
0) cKOpPOCTE ABTOMAIIIHHBI;
B) TJONIAAEB CTPAaHBI;

r') Ha3BAHWE JHA He/eNIH.

6. Ilna gero mnpeaHasHayeHa KoMmaHga npucBaunBaHua? Kaxkossr eé
OCHOBHEIE CBOMHCTEBAa?

7. Kakaa komaHaa IIpHCBAHBaAHHA COCTaBJIeHA HDHEHJILHD?

a) & :- B
) & = B
B) 2 =R - 1
ry 2+ 1 := &

8. IlpuaymaiiTe ceoii anropuTM of6MeHa 3HAYeHHMAMH YHCJIOBBIX IIe-
pPeMEeHHBIX & M B.

9. MmMerorTeda UHCI0BLE HepeMeHHble &, B 1 C. CHOIBKO IpOMesyTOY-
HEIX TICPeMEHHLIX ToTpedyeTca a8 TOro, 9To0LI TepeMeHHOH 2
ObLI0 LPUCBOEBHO 3HAYEHHME lepeMeHHOoRl 5, lepeMeHHOHl E —
3MatenMe TepeMeHOONd (C, a TepeMeHHoH C — 3HaducHHe Tepe-
MeHHOH A7 SALHIIHTE COOTBETCTEYIOWIME ANI0ODHTM.
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10.

11,

12.

13.

14.

i

ITocae BRIDOIHEHHA KOMAHIEI OPRPHCBAWMBAHHELI x = = | Y SHAs
yeHHe IIepeMeHHOH x pasBHo 3, a 3HadYeHHe OepeMeHHOH v pas-
HEO 5. Hemy OBIIM pPaBHEI 3HAYUEHHS NOepeMeHHBIX X H v J0
EbIIIOJIHEHMHMA }-’Hﬂa&ﬂﬂﬂﬁ EOMaHIBL llphﬂﬂﬂﬂﬂﬂﬂﬂﬁ?

Yro nHaseiBaioT BeIpaskeHHeM? KakKoBbI OCHOBHBbIE NpaBWja 3aIlu-
CH BBIpayKeHHH?

IlepereguTe BEIpA’KeHHe H3 JUHeHHOH 3anucH Ha [lIxonsHOM
AJNITOPUTMHUYECKOM fA3bIKE B 3AIlMCh HA fA3BIKE MaTeMaTHKH:

a) a*b / c
0) a / b * ¢
By a+b /c
Y (a + b} /
a) a + b/ c
e] (a+bk) / (c+ d)

SamnmuTte Ha [IIKonbHOM aJropUTMHYECKOM SA3BIKe:
a) ax® + bx + ¢

at®
0 +—"
) W 5

Z
+ a

B) 12{a+h)h 3

1+x1.'1':2
r) ——=;
bee

) va? +b? .

danumuTe JIOTHYeCKOoe BEIDaXeHHe, HCTHHHOE IIPDH BEINOJHEeHHH
YVHKA3AHHOI'O YCJOBHA H JIOMHOE B MNPOTHBHOM Ccaydae:

a) x mpuHamIe:xuT orpesky [0, 1];

6) x mesxur BHe orpearxa [0, 1];

B) KayKJ0oe M3 YHced X, ¥ TOJOMHTEILIO;

T) XOTA GLI OAHO W3 YHCET X, Y TOJOKHATCILIO]

o) OW OO0 M3 YHCed X, Y He SRIACTCS TOJOKHTEILIILIM;

€¢) TONLKO OO0 M3 WHCeA X, I MOJ0IKHTeILIO,

H3z06pasuTe B AexapToBOH NpAMOYIoJbHOM CHCTEME KOOPAHHAT

obiacTe, B KDTDpDﬁ H TOJBKO B ROTODD'FI HCTHHHO CJIeVHIIIee
JOrHYeCcKOe BhIpaxXeHHe:

8) {x >=<1) mwi{x <= 1)
G) (v 2= x) M (§ >==x)

fyie= =L) &' {y == 1)

M
b | {1)_1 = _]_}
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OcHoBBbI anropuTmMmu3auiin

e 16. BanumnTe JOormdYeckoe BbIpajkeHHe, MNPHHHMAamIlee 3Hade-
HHe TRUE, Korga ToO4YKa ¢ KoOpAuMHATAMHE (X, y) OpHHALIEXRHT

saKpameHHol obmgacTH.

=Y

e 17. 3anumnTe KOMaHAY IPHCBAMBAHHA, B PE3YJIbTATE BBITIOJHEHHA
KOTOpOH JoTHYecKasd OepeMeHHad t IIoJdvuaeT aHadeHHe TRUE,
eCJIHM  BRIOOJHAETCS VHKA3ZAHHOE VCIOBHMe, M 3HAYeHHe FALSE

B IIPOTHMBHOM cCJIy4ae:

a) ®x — MOJMHHTENILHOe YHCIO;
0) XoTa OBl OHO M3 YHcen =, Vv, 7 PABHO HYJIIO;
BE) UHcIa x, ¥V, Z PABHBRI Me:KAy coDoi.

m 18. Kakme M3 npuBeéHHBIX HHKEe BeJHWYHMH LejecoobpasHo npej-
CTARIATE © OOMOINBH Tabawmn? OQbcyguTe 2TOT BOOPOC B
rpyumie.

Beauyvudsl! CIHCOK VUEHHMEOB KJACCA, POCT YUEHHHKOB KJHCCA,
CpeIHHH pOCT VUYeHHKOB KJacca, OIeHKA YYeHHMKa mo (pusnke,
cpegHHi Oann yueHHMKa Ho (PU3HKe, ONEeHKH VYEeHHMKOB 3a KOHT-
poasHYH) pabory mo wHOpMATHEKE, AJHHB CTOPOH TPEYTOJbBHH-
Ka, AJHMHBI CTOPOH HECKOJBKHMX TPeyvroJbHHKOB, HA3BAHHMA IHEH
He/len, UMA YellOBEKa, ILIOans (hbUrypsl, NepuMeTphl HECKOJb-
KHX NpAMOYVrOJBEHHKOB, caMad HH3KasAg TeMIepaTypa BO3ayXa B
AHBApPE, KOJWYECTBO JIeBOYEK B KJIACCE, caMad MOKJIMBAA JleKaja
HIOHSA.
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KoHCTpyKUuMAa «cnegoBaHve». JIMHENHbIE anrOpuTMbI

§ 3.4
AnropnTMmnyYeckas KOHCTPYKLUA
«cnepoBaHue». JIMHeMHblIe anropuTMbl

Knioueevie carosa:

* cJiaejoBaHHE * CHHTaAKCHYeCcKad OoIInoKa
* JIMHEeHHBIH aJTropHuTM * JJorHyeckas oImHOKA

YemoBeKky B KH3HHM NPHXOAUTCA PeIllaTh MHOMKECTBO Pas3iIHIHBIX
dajau. Pemenmne Kam[Aoi M3 HUX ONMCBLIBAETCH CBOMM AJTOPHUTMOM,
M pasHooOpasHWe 2THX AJropHTMOB OYeHb BeJlHKo. Bmectre ¢ Tem amaa
ganucH a000ro ajaropMTMa AOCTATOYHO TPEX OCHOBHBIX AJITOPHUTMM-
YeCKHX KOHCTPYKIHH (CTPYKTYP): claeloBaHHMA, BETBJEHHA, MOBTOpe-
HHUA. ITO IOJOMEeHHe BBIABHHYJA M jgokazan J. eiixkerpa B 70-x rr.
ITPOIILJIOTO BEeKa.

Sacrep Bwbe [Oeiikctpa (1930-2002) — BblaawoWmii-
CA HMAOSPNAHACKMA YYEHBIA, WAEM KOTOPOro oOkKasa-
N OrpoMHOE BAWAHWE HA pPa3BUTME KOMMLIITEPHON
WMHOYCTRMI,

3.4.1. CnepoBanue

CnepoBaHve — anropuTMMYECKAs KOHCTRYKUWRA, oToOpaxaiowan
ECTECTBEHHbIA, NOCNenNoBATENEBHLIA MNOPAAOK OSACTBWIA. ANropyTMEl,
B KOTOPBLIX WCNONL3YETCA TOJNILKO KOHCTPYKUWA «<CnefoBaHue», Ha3bl-
BAIOTCH NMUHEWHbIMW ANropuTMamMu.

IIpocTeiininil mpuMep KOHCTPYKIHH (CTPYKTYPHI) «CleJOBaHHE» —
aTO mporpaMma nepejad Jgo000ro TeleBM3MOHHOIO KaHAJA: Tejenepena-
YW TPAHCIHMPYIOT OAHY 3a APYroi, U CAeAVIONIad HAYMHAETCH TOJBKO
rmocJjie TOro, KAK 3aKOHYHJIACE NpelbIAVIIASA.

I'padmueckoe mpeAcTaBIeHHE AJNTOPUTMHYECKOH KOHCTPYKIIHH
«cJIefOBaHMe» IIpMBeJleHO Ha pHc. 3.8.
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OcHOBBLI anropuTMmM3aunm

HeiicTeHe 1

Heiicreue 2

Puc. 3.8, ArropuTMHUecKAS HOHCTDYHEINA «CISJ0BAHME

Ilpumep 1
JInHelHBIH aXropuT™M NPUTOTOBJEHHMSA OTBApa HMIMIOBHHKA:

Hauano

CToMoBYI0 JOMKY CYINEHBIX TJI0/I0B
HIMITOBHUKA HAMENbYHThL B CTYIIKE
I
I1on0HUTh B KACTPIOJIIO
|

3aMHTE CTAKAHOM KHOATKA
|

Kunartates 10 MuEYT Ha c1aboMm orme
|

Ox1aguTH
[
ITponeauTs

UEDHTHTE BEHHMaAHHEe, YTO MHOTHE H3 H]JE,I{HHCEI.HHI':I ITOTO aJjaro-
pUTMAa MOI'YT HGTDEEOB&TB JdeTalH3alluH — NpelcTaBJIeHHA B BHIOe
HEHOTﬂpﬂﬁ COBOKYIITHOCTH Oosee MeEJIKHX ITP'E,I[IIHCE.HHIU‘I.

Ilpumep 2
Jlan ¢parMeHT JAMHEHHOrO0 AJATOPUTMA:
7

X%

7 )
]

L S

T L -




KoHCTpyKuna «cnegoBaHve». JIMHENHbIE anrOpuTMbl

Cxay

BI:.I}ICI{HM, HAROE sHaYeHHe IIOJOVHHAT IepeMOeHHAS =
HeHHA 3Toro (l)paI‘ME'HTa aJropMTnMa.

Hna

IIOCTEe BBITION-

nepeMeHHBIX,

aTOT0 cocTaBuM  TabAMIy — 3HAYEHHH
3a/IefiCTBOBAHHBIX B AJITOPHUTME:
MepemMeHHble
War anroputma
x Yy s
1 2 - -
2 2 4 -
3 2 16 -
4 32 16 -
5 32 16 48

CocraBnenHas HaMu Tabamia 3HaYeHHH nepeMeHHEBIX MOJeldHpyeT

paﬁufr}; HCIIQJIHHTEJIA 2TOoT0 aJTOopHTMAa.

IIpumep

3

HexoTopblii MCHIOTHHATEIE MOYKET BBINOJHATH HAJ IEJbBIMH 4HCIA-
MH, KpoOMe OHEPE]IHﬁ CJOMKeHHHA, BEIUYHTAHHA, YMHOEeHHA H OeJleHHHA,
BIIE [BE OMEPAIIHM: ¢ DOMOIBK) OHEPANHM d1v BRIYHCIAETCS HEIOJ-

HOe YWacTHOe, ¢ TOMOITILIO OMmepanmun mod — OCTATOK.
Hanpumep:
5div 2 = 2; Smod 2 = 1; 2 div 5 = 0; 2 mod 5 = 2.

IToxaskem, KaK ¢ IIOMOIIBI0 ITHX OMEPAIlHH MOKHO DPeajTH30BATH
anroputrM paboThl Kaccupa, BbIJAIOIIEro INoKynarenaw caauy (s) =Ha-

HMEeHBIITHM KoauyecTBoM OaaxkHOT mo 1000 (k1000),
100 (k100) 1 50 (k50).

k1000 := s diwv 1000
s := s mod 1000
k500 := s div 500

5 := 5 mod 500

k100 := s div 100

5 1= 5 mod 100

kS50 := s div 50

BhINOAHATE ANrOpUTM ANA =

TLE K

200 (k500),

5 = 18&4, CocTaBbTe COOTBET-
CTEYIOLLKWE TEEHMLI,I:I IHaYeHMA nepemeHHBIX.

al100.tilda. ws
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OcHOBBI anropUuTMmU3aumm

Ilpumep 4

o Y wucnoasutena Anantha aBe KoMaHABI, KOTOPLIM [PHCBOEHBI
HOMepa:
1. npubaes 2
2. yMHO¥bL Ha a (a — HeHM3BecTHOe HATYpaJbHOEe YHCJIO)

BrinonHaAA nepByrw M3 HHX, AJbda YBeJIHUHBAeT YHCJIO Ha IKpa-
He Ha 2, A BBIIOJHAA BTOPVH, VMHOMHET 9T0 4MCI0 HA a. IIlporpasm-

Ma AJA HcOoJHATena Anbda — 5TO HOCIAeJ0BATEJLHOCTE HOMEpPOB
womang. MseecrHo, uro umporpamma 11211 nepesogur udneao 4 B
Tucao 100,

Heobxoaumo olpesejdTh 3HAYSHMUE a.

danHuimeM MOocJIef0BATeJbLHOCTE [eHCTBHH 10 Opeodpa3oBaHHIO
MCXOJHOTO 4ucaa 4 B COOTBETCTEMHM C 3aJlaHHBIM AJITOPUTMOM:

4+2+2)-a+2+2=100.

Beinmonaum npeobpasoBHHE JIEBOM YACTH BhIPAMKEHHA:

8-a+4=100.

Pemum nMHeilHoe ypaBHeHHe:

B-a=906, a=12.

3.4.2. OrpaHU4eHHOCTb JIMHEWHbIX anropmTMOB

Ilpumep 5

Y wmcnonaurens Pobor ecTh dYeThipe KOMAH/ABLI NepeMelleHHdA
(2zecx, BrVE, BJISBC H BIPpasCc), TPH BLINOJMHEHIHH KaKIoH 13 OHX
PoSor nepemeniaercd HA OJHY KJETHY B COOTBETCTBYIOLIEM HAallpaBJe-
HuH. Ilo xomauge =axpacryrs PoboT sakpaniBaeT KIETHY, B KOTOPOH
OH HaxoJHUTCA. SanHileM JHHeHHBIH ajJropHTM, HCIONHAS KOTOPBLIH
PoboT HapucyeT Ha KJIeT4aTOM IoJie CIeAVIOI[HH Y30pD W BepHETCA B
HCXO0JHOe MOoJIoxeHHe, 0003HaYeHHOe 3BE3J0YKOM:

anr ysop

<:> Hay
3aKpacuThb
Brpaso
BIPaEBO
3aKpacUThb
BHUS
BJIEEO
2aKPaCcUTh
BJIEBOD
BBEepX

KOH
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KoHCTpyKUuMa «cnegoBaHve». JIMHENHbIE anrOpuTMbI

A Teneprs moaymaiiTe, 4TO NPOH30HIET, ecan PoboT npHCTYNHT K
BBITIOJIHEHHIO 3TOH Ke NporpaMmbl B 0DCTAHOBKE, B KOTOPOH MemIy
ABYMA KJETKaAMH ecTh CTeHa:

Ouesnpauo, uro Pobor 3akpacuT Bce KJIETKH, HO HE CMOKET BbBI-
IIOJIHUTE IOCJHeJHIOKN KOMAHJY: NLITAAChE NOAHATBCA BRepx, Pobor
CTOJIKHETCH €O CTEHOH, 4TO NPHBEAET K ero paspylieHHo.

PacemoTpeHHBIH NpUMep AeMOHCTPUpPYeET 0coBeHHOCTh JHMHEeHHBIX
AJTOPHTMOB, COCTOAIIYIO B TOM, YTO HX HCIOJIHHTEIbL HE MOMKeT
VEJOHHTBCHA OT BBINOJHEHHA HH OﬂHDﬁ H3 nocjieJoBaTeJlBbHO HAVIIIHX
KOMaHJ, Jajke ecJd O4YeBHAHO, UTO odUepejHoe AeiicTBHe ODeccMBICJIEH-
HO. GIHHHHD HCTIOMHWUTEAbh BCe PaAaBHO NONOBITAETCHA €I BBINOJHHTDH,
IIOTOMY UTO <«HEe yMeeT» pas3jIudyaTh TaKHe CHTYaIlHH.

IIpakTyeckn nwbad 3ajadya, BOHMKAOIIAA B KH3HH, NpeanoJa-
raeT CHTYAallMH, Korjga BBIOOP AeHCTBHA 3aBHCHT OT TeX HJIH HHBIX
VCJIOBHH M He Mo;eT ObITh KeécTKOo npegonpenenén sapanee. [lo aroit
IPUYHHEe HCKJIOYHTEIBHO JHHEeHHBIE AJTOPHTMBI HAXOZAT BecbMa
OrpaHMYeHHOe IpHMeHeHHe.

3.4.3. Owmbkn B anroputmax

AnropuTM, paccMOTpeHHBIH B IMpHMepe D, BBl MOKeTe BBINOJHHTH
B cpege KyMup. llna storo ero HeobxoauMo MONOJHHTE MEPBO CTPO-
KOH: MCNolLS0ozaTe PofoT.

Eciu Bel Beé BBegéeTe 0e30IIHO0OUYHO, TO IOJIVUHTE O:HIaeMbIH
pe3vILTAT. BHoaH Ke, HAIPHMED, BMECTO KOMAHALI GIcEC BRI BBEIETE
=neEa HIH B =20, TO HA SKpaHe VBHAHTe cooflleHHe 00 oImHOKe
(pue 3.9). Tarme OmMOKH HASBIBAKTCH CHHTAKCHYECKHMH H MOTYT
OBITE JeTK0 YCTpaHeHBI: J0OCTATOYHO BHHUMATEIBLHO OTCHEKHBATE BCe
coolIIeHNA, MOABJAKINNECH Ha 3KpaHe, ¥ BHOCHTH HCIpPABJIEeHHA B
3anMCh TOM MJIHM MHON KOMAaHILI.

al100.tilda. ws
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OcHoBbI anropuTMM3aunm

K |Hosan nporpamma — Kymup _ :_lg[!’

MporpamMwa Feoakmposadue EBotaeka  Benondenwe  MHoTpymeHTel  Fofor  YeprewmHwe  MHGo  Mupel
BX FCloeaEE|CIREad ¢ 0|5
-

MCNONBES0BATE PoforT =
anr ysop
Ha4

] EEKPECHTB
= BOPaBO

s EBOPaBO

s SaKpacHTh

B[

o Jdads e

= BIEBa HeT Takoro anroputma (2702)

""""""" ~

>> 19:39:34 - Hoeasa nporpamMda* - BelMONHeHMe Ha4aTo
> 19:39:34 Hoemasa nporpamda® CIMEBEA BHIIOJIHEHMA: HeT Takol

Sl b

4| |
E | PenakTvpoBaHue _f Chumnbok: 1 |CTp: 2, Moa: 1 | BCT

Puc. 3.9. Cuprakcuucckad omuOKa B AJICODHTME

Jpyryio pasHOBHAHOCTh OIIMOOK HASBIBANOT JOTHYECKHMMH. B ciy-
vae JOTHYECKON OMMMOKW TPOTpaMMa BLITIONHACTCA, HO HE TIPWROJHAT
K JHelaeMOMY pPe3yibTaTy:

1) mpH BBINOJHEHHWH AJTOPHTMA MOKeT BO3HHKHYTHL OTKA3, €CJIH
MCIOJMHUTEIL HE MOMKEeT BbINOJHUTE HEKOTOPYH  KOMAaHIY
(puc. 3.10, a);

2) anropuT™M MozkerT ObBITh 3aBEepIlEéH, HO pe3yiabTaT ero paboTsl He
OyJeT COOTBETCTEOBATE IOCTABIeHHOH 3amade (pmc. 3.10, o).

i) i)

Puc. 3.10. Jlornueckue OMHOKYM B #JTODHTME

Bece ommbn HCIIPABJAAKTCA B IIPOIECcCe OTJAIKH IIPOTPDaMME.
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KoHcTpykuma «cnepoBaHue», JIMHEWHbIE anropuTMbI

CAMOE IMMABHOE

IIna sanucu a060ro AJIropMTMA JOCTATOUYHO TPEX OCHOBHBIX AJl-
FOPUTMHYECKHUX KOHCTPYKIMH (CTPYKTYP): claeJoBaHHA, BeTBJIEHHA,
IIOBTOPEeHMA.

CrnemoBaHWe — aJaropuTMHYecKad KOHCTPYKINA, oTobOpaskaromnias
eCTeCTBEHHBIN, II0CIeNOBATE/IbHBIN MOPALOK AeiicTBHil. AJITropUTMbI, B
KOTOPBIX HMCIOJBL3VeTCS TOJBKO CTPYETYPa <«ClIeJfoBaHHe», Ha3LIBAIOTCS
JUHEHHBIMH.

IIpakTHyeckn mobaA 3ajada, BOSHHUKAIOIAA B JKH3HH, NpeaoJa-
raeT CHTYaluM, Korjga BbIDOp HeiicTBMA 3aBMCHT OT TeX HIM HMHBIX
VCJIOBHH M He MOKeT OBITh KECcTKOo mpejonpejeneH sapaHee. Ilo aroi
IMPpHYNHE HCKJIYUTENbHO JHUHEHHbIe aJropUTMbl HAXOAAT OrpaHUYeH-
HOE NMPHUMEeHEeHHE.

Bonpocbl u 23apaHua

1. Kakue anropuTMbl HasbplBaloTcA JHHEHHBIMH? 3aBHCHT JH
B JIHHEHHOM H..JII"DPHTME nocjae J0BATEJIEHOCTE BBINIOJHAEMEBIX
NeMCTBUI OT MCXOAHBIX JaHHBIX?

2. IlpuBeauTe npuMep JHHEHHOTO AJTOPHTMA:

a) W3 IOBCEJHEBHOH >KH3HH;
0) M3 JTUTEPATYPHOI'O NPOU3BEIeHUA;
B) m3 moboil nmpegmeTHOH 00siacTH, H3y4YaeMoil B IIKOJeE.

3. 3anuimuTe JHHEHHBIH aJropUTM, HcOoJHAA KoTopwlilt Pobor
HapHCyeT Ha KJIeT4aTOM IoJie CAeJVIOIIHH y30p H BepHEeTcA B
HCXOoHOEe MOJoKeHHe.

o

4. Ilo anropuTMy BOCCTAHOBHTE (DOPMYIIY.

al =o 5 %
a2 :=al / x
a3 =gl [ ¥
ad = a3 / x
y = al + a2
¥ = ¥ + a3
y 1= vy + ad

al100.tilda.ws
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OcHoBBbI anropuTmMmu3auiin

5. Kaxoe zHagenue IOGVIVHHET IDepedMedHasa & II0CIE BBITIOUTHOHIA
cAeIVIOIero alropuarma?

x =1

y == 2 * X

¥y I= Y 3

y i=y * X

y =y + 4

y :=y * X

y 1=y + 5

Boceranosure hopMysay BBEUMCIEHHS V OIS OPOH3BOJBHOTO 3HA-
TeHHA X,

6. IIna sagamHOrOo KoJaudecTBa cyToK (tfh) TpebGyerca onpemeluTb
KoaudecTBo dacos (h), muayTt (m) u cexyuaa (c). CocraBbTe coot-
BETCTBYIOUIHI JIHHEHHEBIH aJXrOpHTM.

7. HagectHo, uTo 1 Muaa = 1,5 Bepcrel, 1 Bepctra = 500 caxeneii,
1 casxens = 3 apmnna, 1 apmuna = 28 gwoiimos, 1 gwoiivM = 25,4 MM,
Ilonpayace aToli HMH(poOpMAaIHeH, COCTABLTe JHHEHHBIH AJTOPHTM
IEPeBOIA PACCTOHHMH X MHAb B KHJIOMETPbI.

8. HexopHoe gaHHOe — [ejoe TPEeXsSHAYHOe YHCJA0 X, BelnoaHnTe
JIa x = 125 clHeavIonIHH alropHTM;
a := x div 100
b := x mod 100 div 10
¢ := x mod 10
s :=a+b+c

Kakoll cMBICT HMeeT pes3vibTaT S 9TOTC aJropuTMa?

9. DH];IE,I[E.JIHTE‘ SJHAYUeHHA DOeJdodHC/IeHHBIX IepeMeHHBIX =X H 0¥
IIOCJIe BBINIOJTHEHHA aJTOPHTMA.

X

Y

X

y i=

o 10. ¥V mcoomHuTensa Anbda ABe KOMaHABI, KOTOPBIM IIPHCBOEHEI
HOMepa:

1. npubaes 2
2. yMHOXbe Ha a (a — HeHM3BeCcTHOe HATYpPAJIBHOE THCIO0)

Beinonuaa nepsByw u3 HuX, Ansda yBeJIMYMBAET YHCIO HA
PKpaHe Ha 2, a BLITOJTHAA RBTOPYI0, YMHOKACT DTO WHCIO Ha A,
IIporpamma pna wmcnogHurens Aunsda — 3TO NOCIeROBATENb-
HOCTL HoMepoB xomamg. Marecrno, uro mporpamma 127711 nmepe-
poauT uncao 4 B ymcsao 100, Oupepenure sHadeHuwe a.
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KoHCcTpykuua «BeTBneHue». PasBeTBnalowmMecs anroputMmebl

§ 3.5

AHFDPMTMH'-IEGI(HH KOHCTPYKUMNA «BeTBJIEHWUe».
PHSBETBHHI{)MHEGH ANropnuTmbli

Knawueewte cnosa:

* BETRBJEHHE * HEeNOJIHOe BeTBJIEHHe
* [OJHOE BeTBJIEHHEe * pPasBeTBJAAKNIIHECH AJTOPHTMBI

3.5.1. NMNonHoe U HenonNHoOe BeTBNEeHue

BeTBneHne — ANropyUTMMUYECKAA KOHCTPYKUWA, B KOTOPOA B 3aBMW- 0
CMMOCTK OT pes3ynbrara Npoeepky ycnoewa («[a» wnn «Het») npeny-
cMOTpeH BbIBOp OOHOWM W3 OBYX NOCNenoBaTensHOCTEN AOeWCTBUIA
(eeTBein). ANropuTMbl, B OCHOBE KOTOPLIX NEXWT CTPYKTypa «BeTBne-

HWE», HA3LIBAIOT PA3EETENANWMMUNCS.

Baok-cxema pBeTBJIeHHMA npejacraBideHa Ha puce. 3.11. Kamxpas
BeTEL MO:KeT OBITE J000H cTelleHHM cJIo:EHOCTH (pHc. 3.11, a); onmHa
13 BETBEH MOMeT BoODINE He cojep:KarThk mpegnucaHsail (pme. 3.11, O).

Ila F/\\“* Her Ila y/\ Her
~— " VCII0BHE ~——" VCIIOBHE

Heitctena 1 ‘ HeitcTeua 2 ‘ | Heiicteua 1
a a
Puc. 3.11. Crpykrypa sBeTBiACHHMe»: d — L0JAHAH" (OpPMA BOTBIACHHAS
i — HCOHOJMHAA OpPMA BCOTBJICIHA

Ha IlIxonsHOM AJITOPDHTMHAYEeCKOM HA3BIKe HKOMaHOA BeTBJIeHHA
3ANHUCEIBAETCA TaK.

Ilonunas ¢opma BeTBIEHHA: Henonnaa dopma BeTBIeHHA:
eCnM <yCIIOBME> ecnM <ycJloEMe>

TO <IeMCTBMA 1> TO <OeMCcTEMA 1>

MHade <nelcTeEMs 2> BCe

BCe
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OcHOBBI anropuUTMmU3aumm

IIpumep 1 IIpamep 2

Anr MoABONMCaHMe MNpMoTabBok Hb, HM anr cOopel Ha NPOTYIKY

Ha4 Ha4

eCcNnM npucTaBka rnojn ylapeHuem ecnM Ha YNMUe OOXIb
To nucaTe HE TO B3ATE 30HTHK
MHaAYe nmcaTe HM BECe

BCe

Jns szanucH yCcJIOBHH, B 3aBHCHMOCTH OT Pe3yaARTATOB TIPDOBEPKH
KOTOPBIX BMEH{J&ETCH TAa WJIM WHAHA MOCJefOBATENBHOCTh MeiCTBMHIl,
HCIIONBIVIOTCH ONEPAIHH CPABHeHHMA:

o 5 — A MeHblIe 5

B <= B — A MeHRITe HJIH paBHO E;
4L =3 — L paBHO B;

A>3 — A Ooapmoie B;

A »= B — A DOJLIIC HJIH PABOO 5;
A < B — A He pABHO .

3710chE OVKBET 2 W B MOMHO 3aMCHATE Ha JTIODEIe TIepeMeHHEIC,
upeaa M apuipmMernueckue BeipaixeHudA. llpueeneHHbIe OlLIEPALLIMM CPAB-
HEeHHA JONYCKAITCA H AJA CHMBOJIEHBIX NepeMeHHEIX.

IIpumep 3

AJNIropATM, BCTPOEHHBLIH B «YMHBEIH» TEPMOMETP, MOKET MMeTh BHJ:

Hauano

Cnucok JaHHBIX

|
| temp — Belr

/e 7

a Her
A temp = 36,6

/ Temneparypa DoBbIIIEeHHAS / / Temneparyvpa HOpMAJLHAS /

I

Konmen
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KoHCcTpykuua «BeTBNneHune». PasBeTBnsiowWMecs anropuTMmel

O6paTHTe BHHMaHHe Ha BTOpoH OJOK 2TOoiH Om0K-cxeMbl. B Hém
npejcTaBJeHbl MMH M THUI BeJMYMHBI, obpabaThiBaeMoOil aJropuTMOM.

Yenosus, cocrofliHe M3 OJAHON onepanuy CcpaBHEeHWA, HA3bIBA-
10TCA TpocTRIMH, B KavccTBe yCTORWH NpH Opradd3allid BCTBIACHHAN
MOMHO HCIIONbL30BATL H COCTaBHble yciosud. CocragHbie YCJIOBHH
MOAYYAIOTCA H3 NPOCTLIX C TOMOINLI0O JOTHYECKHX CBA30K and (m),
or (mmm), not (Ee): and osHayaeT OJHOBPEeMEHHOE BbIIIOJIHEHHE BCex
VCJIOBHI, Or — BLITOJMHEHHE XOTS OBl OQHOTO VCAOBHS, not 03HavYaeT
OTPHLAHWE YCJIOBHUHA, 3AIIUCAHHOIO Locke cliopa not.

ITpumep 4

ANTOPUTM OTIpeJIeTeH A TIPHHATeKHOCTH TOYKW x oTpedry [z, b
Eeau Todksa ¥ UPHHALJIEHEHT TS8HHOMY OTPE3KY, TO BBIBOJMTCH C000-

menre 'JTA', B MPOTHBHOM caydae — 'M°T',
a, b, x
1 I il HHHH Her
e—_ (x> =a)and (x <=b8) >—
y e —
F 4 A / /EET ;

3.5.2. KomOuMHaumna HecKoONbKUx

BeTBNeHUN Y:=A
CyurecTByeT JOCTATOYHO MHOT'O CHTya- | 5
- - .
IIHH, B KOTOPBIX NPHXOJAWTCA BHIOMpaTh He Ha - g - YH:‘?-E-
H3 JBYX, a4 H3 Tpéx u OoJee BapHAHTOB. &
EBT’b PpasHbI2 CrIocobbI MoOCTpOeHHA COOTBETCT- | Y B
BYIOIIHX ajaroputmoB. OauMH H3 HHX — ._!_
COCTABHTE KDMﬁHHHuHIﬂ H3 HeCKOJBKHX -
BeTBJICHHI. Ha - ~_ Her
IIpumep 5 — — e
AnropuTM, B KOTOPOM NepeMeHHOH ¥ | X
NIpHcBaMBaeTCA 3HaA4YeHHWe HamboJbIIeH WH3

TPpEX BeJHYHH A, B H C.
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OcCHOBbI anropUMTMmu3aumm

IIyers 2 = 10, B = 30 uw C = Z0. Torga mpoiecc BBITOJTHEHIT
AJNTOPHTMA MOMHO IIPeJCTABHTE CIeIyIINeld Tabiumei:

KoHcTaHTsl MNepemeHHan
War anropmtma A B B % Ycnoene
10 30 | 20
1 10
2 30 > 10 (Mla)
3 30
4 20 > 30 (Her)

IIpumep 6

PazpaboraeM aJropuT™m AJ8 HCHOOJHHTeNs, paboralllero ¢ mna-
POH UHeeld W CPABHHBAKNIOETD HDEPBOE UTHCIO G0 BTOPRIM. PesyabTATOM
BBINOJIHEHHUA AJITOPHTMA [JOJIXKHO OBITE OJHO M3 TPEX cooDIIeHHi:

1) uucna paBHEI;

2) nmepeBoe umpcjgo OoJbie;

3) BTOpoe umecno GosbIe.

PaBHEI /
/ A fGonbkiue / / B oonkme /

[ Komerpm |

Hcnonaurens PoGor MoMKeT BBINOJAHATL TY WIH HMHYIO IOCIEeN0-
BATEJbHOCTh AEHMCTBHMH B 3aBHUCHMOCTH OT BBINOJHEHHA CJIEIVIOIIHX
IIPOCTHIX YCJIOBHM:

Ilpumep 7
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Cxay

KoHCTpyKuna «BeTBneHwe». PasBeTBNAIOWMECA anropuTMbl

cnpaea ceBOBOOHO cnpaeBa CTeHa
cneea cBoBOOHO ClleBa CTeHa
CEEepXy cBOGOOHO CEepX)y CTeHa
CHU3Y CBOBOOHO CHU3Y CTeHa
KJIeTKa 4YMcTasn KIeTKa 3akpaleHa

Tak:xe Pobor moxer geiicTBOBATH B 3aBMCHMOCTH OT BBITIOJHEHHHA
COCTABHEBEIX }TC.]'IDBHITL

MooymaiTte, B Kakyw Knetky nepemectutca PobG0T W3  KneTtkw, @
0603HAYeHHOW POMBUKOM, NPKY BLINONHEHKMKM cneaywowero dgparmeHTa
anroputma.

ecnu crnpaea ceobBogHo MAM CcHM3Y cBOoBOOHO
TO =ZaKpacHTh

BCe

€CNnM crnpaga CcTeHa
TO EBIEEBOC

BCE

eClIM ClieBa CTeHa
TO EIPaBO

BCe

a) | 6)

O &

CAMOE IMABHOE

BeTBnenne — aJropHTMHYecKas KOHCTPYKILMA, B KOTOPOH B 3a-
BHCHMOCTH OT peayabTaTa nposepkn veanosus («la» mam «Hers»)
IpeAyCcMOTpeH BEIDOD OZHOH H3 ABYX IIOCJeJOBATeJBLHOCTEH AeHCTBHH
(BeTBeil). ANropUTMBI, B OCHOBE KOTODPBIX JIEKHT CTPYKTYPa «BeTBJe-
HHe», HA3bIBAIOT PAa3BeTBJIAKIIHMHCH.

Bonpocsbl u 3apaHns @

1. Kakne anropuTMbl HA3BIBAKOT pasBeTBaanmuMHca? CormacHEL
JH BBl € VYTRBEpKJeHHEeM, 4YTO B PA3BeTBIAKINEMCS AJropHTMe
OpH JO0BIX MCXOAHBIX [JAHHBIX BBIIOJHAKTCA Bce AeHCTBHA,
npeaycMOTpPeHHBIe ajJropurmom?




OcHoBbI anropuTMM3aunm

2. IlpuBeauTe mpHUMep PA3BeTBAAIIETOCH AJTOPHTMA:
1) u3 moBcegHEeBHOH KHIHH,

o

2) U3 NTHTEpPaTyYpHOTO NMPOM3BENEHHA,;
3) ua moboil npeaMeTHOIl o0jacTH, H3ydYaeMoH B IIKOJeE.

3. lomosnHuTEe AJNrOPHTM H3 IpHMepa o TakK, YTOOBI ¢ €ro MmOMO-
LILK MOMHO ObLIO HAMTH HAMOOJBIIVIO M3 4eTbIPEX BeIM4YHMH &,
B, C m® L.

4, CocraBbTe ANTOPHTM, C MOMOIIBI KOTOPOTO MOYKHO OIPEAEJHTH,
CYOIECTBYET JIH TPEeYIroJbHHMK ¢ IIHHAMH CTOPOH a, b, c.

5. CocraBeTe aJropuTM, C NOMOIBI0 KOTOPOTO MOYKHO ONpPENeTHuTh,
ABAALTCS M TPEVIOABHHUE € 3AJAHHBIMH AJIUHAME CTOPOH A, 0, O
PABHOCTOPOHHHM.

6. CocTaBpTe aJropuTM BO3BEeJeHHA YETHOI0 4YHCJIA B KBajapar,
A HeYeTHOro — B Ky0D.

7. Kakaa sagaua pemaeTcs ¢ MOMOINBIO CJAEAVIOIIEro ajropurma?

N

K:=0
,[[aHe*r
E:=K+1
I' -
,IIa Hert
>
K:=K+1
L g

8. CocraBbTe ﬁﬂDK'CXEMF allropuaTMa opeljeJleHHA KOJHYeCTEa

™

UETHBIX YT Cpell 3aJAaHHBIX LOeJIbIX YHCEeD ;E';, E m C.
9. CocraseTe OJOK-CXEMY AJITOPUTMA OIpEJeJeHHA NPHHAIJIeH-
HOCTH TOWUKH x OTpe3xy [z, b] (mpumep 4) ¢ HcnoanzoBanneM
KOMOMHAIIMM M3 JBYX BeTBJIEHHII.
10. CocTaspTe OJ0K-CXeMY AaJTrOpMTMa IIPABONHMCAHWMA NPHCTABOK,
OKaHYHBaWOIIHXCcA Ha OVKBY «3».

CrayaH € material100.tilda.ws
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KoHCTpykuna «BeTBneHue». PasBeTBNAIOWMECH anropuTMbl

11. UaBectHo, uto 31 amsapa 2022 roma OB1J10 nDoOHeAEJABHHKOM.

Kakue smavenms AOJIH HEI OBITH MNpHCBOeHbI JIHTEDHDﬁ nepemMeH-
HOH v B aIropHUTMe, ONpeJejfdlIleM [TeHb Hedeld A8 OpOH3-

BoJbHOTO uMesna (chislo) asBapa 2022 ropa?

chislo := chisloc mod 7

ecnn chislo 3 wo yt: = ' T
ecnu chislo = 4 mo y: E
ecnn chislo = 5 To y: L
ecan chislo = 6 To y: = '_!
ecnu chislo = 0 o y: = ' '
ecnn chisle = 1 To y: R
ecnu chislo = 2 o y: = ' '

12. Janger aee TOuKH Ha maockocTH. CocTaBeTe AJITOPHTM AJA Ompe-
JejleHHsd, KaKasd M3 HAX HaXoAuTcA OJHke K HaYaay KOOpJAHHAT.

13. CocTaBbTe aJaropuTM AJsd ONpeesleHusd, ecTh JH cpean mudgp s3a-
JAaHHOTO LIeJIOTO TpéXEHEHHDI‘G HHCIa OJHHaAKOBEIE.

14, YVuennr 8 Kjacca, NO3HAKOMHBIIHICA ¢ PA3BeTBAAKIINMHCS aJ-

ropuTMaM#, pemmnuyJ NPpUMEeHHMTH CBOM 3aHMA HA YPOKAX MaTema-
THKH H paspaboTaj ajJropuTM pelleHHs JHHEHHOro YpaBHeHHA
ax + b =0. O odeHb TOPOMHJICT W IIOATOMY JOOVCTHI B OJOK-

cXeMe alropHTMa OImMOKH.

COoHcok TaHHEIX

a, b, x — Ben

i JIwboe
Kopueit ner HHONO
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OcHOBbI anropuTMmU3aunm

Hcopaesre ommbku. lIpoBepeTe nmpaBHIBHOCTE padoTEI aJITrOpHT-

Ma, PEelIMB C ero MoMoIIbI CHAeAVIOUINe VPABHEHHWS:

1) 5-x—-10 =0

2y 12 - x = 0;

3y 0-x+10=0;

4y 0-x + 0 = 0.

15. Pobor maxoamTca BHYTPH IIOJA pasMepoM 5x5 Kiaetoxk. Pagom
¢ Poborom ecTs cTeHa aauHOH B ofHY KJeTKy. CocTtaBbTe B cpene
(cucreme mnporpammuporanusi) KyMup oamH u3 craegyiIimMx
AJNTOPHTMOB:

a) Pofor sakpammuBaeT JBe KJEeTKH: KJeTKY, B KOTOpPOH OH Ha-
XOAUTCA B CTAPTOBOI INMO3WIIMKA, M KJIETKY € APYyroil CTOPOHBI
OT CTEeHBHI;

6) Pofor zakpammupaeT KJIeTKY € JAPyroil CTOpPOHBI CTEHBI M BO3-
BpaljaeTca Hasaz;

B) Pobor sakpammpBaerT KJeTKY, B KOTOpPOil OH CTOMT, M <«IIpH-
YyeTcA» 34 CTEeHY.

IIporecTunpyiiTe nporpaMmy, VcTaHaBJAHMBaA Ha4YaJlbHOe IIOJOKe-

une Pobora B KiaeTKax, oTrMedeHHBIX pombOoMm.

§ 3.6
AnropurMuyYeckKkas KOHCTPYKUUA
«NOBTOpEeHue». LUuknuyeckue anroputmbl

Knaouweavie crosa:

* DOBTOpPEHHE * DUKI ¢ 3aJaHHEIM YCJIOBHEM
* NUKJIAYECKHI AJIropuTM OHOHYaHHA paﬁo'rm

* Telno IHKJIA * DUKJI ¢ 3aJaHHBIM YHCJIOM

* HUMEJ ¢ 3aJJaHHBIM VCJIOBHEM HﬂBTDpEHHﬁ

ITpoaoKeHHa paboTsl * OUKJ ¢ TepeMeHHOM




Cxay

KOHCTpYKUMA «NOBTOpeHune». Linknnyeckmne anroputmbl

nDETDpEHHE — anropUuTtMHeckad KOHCTPYEUWMA, NpeAcTaBnArwuan
coboi nocnedoedare/lbHOCTE ,[I,EHCTEHI?], EbLINONHAEMbBIX MHOIoKpPaTHO.
ANroOpuTMBbI, COAEPXallWe KOHCTPYKLMIO MOBTOPEHWNA, Ha3biBaloT
UMEKnNM4Y4eckMmMiM M1 WMKnamMM. HDCJ'IE,ELDBEITEJ'II:HDCTI:: ,EI,EHDTBMI?I,
MHOMOKRPETHO NOBTOPAKDWEACA B NpoOoUecce BeINONHE2HWA  UKMEKNE,
HaZblBEAESTCH TenomMm UnKna.

B saBmcumocTn ot cnocoba OprafHf3aly NoOBTOpPEHHMA MOMHO BbI-
ACJIHTE CJAeIVIIIIHAEe THIIEL ITHKJIOB.

1) mMKJ ¢ 3ajJaHHBIM VCJIOBHEM MIPOJAOJeHHuda paboTsl;
2) OHKJ ¢ 3aJlaHHBIM VCJIOBHEM OKOHYaHMA paGoThl;
3) IMKJ ¢ 3aJaHHBIM YHCJIOM NOBTOPEeHHH;

4) nMKJI ¢ NMepeMeHHOH.

3.6.1. Uukn ¢ 3apaHHbIM yCNnoBuUem
Npoao/XKeHWA paboTsl

Ilukna ¢ sagaHHBIM VCJAOBHEM IpOAOJKeHHA paboThl MHAYe Ha3bi-
rarorT; MURI-IIOKA, Uk ¢ mpeayeJorHem,

Jloruka paborbl 2TOH  KOHCTDYKLMH  ONHCBIBAETCH CXEMOH,
noKasaHHol Ha pHc. 3.12.

Qﬁﬂﬁﬂﬁﬂ

T

Tesno nunkaa

|

Puc. 3.12. Tlura ¢ npeayeIoRmenM

Ha lllxkonpHOM anropuTMHYeCKOM A3BIKe 2Ta KOHCTPYKIIHA 3a-
NHUCHEIBAETCH TaK:

HI, noxka <ycloBue>
<Teno UMENa (NociemoBaTelbHOCTE OeHCcTBEMHI) >
KL,

=
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OcHOBbLI anropuTMM3aunm

Bruimonaaerca nura-IIOKA crepyiommum obpasoMm:

1) nposepsieTca yciaoBHe (BbhIUMCAAETCHA 3HAYEHHE JOTHYECKOTIO BhI-
payKeHHd);

2) ecnm yesosue BeInogHsercsa («lla»), To BeIMOMHAETCA TEN0 MHUKJIA
M CHOBA OCYIIECTBJAAETCA Iepexoj]] K IMpPOBepKe VCJI0BHUA; ecJIH
sKe ycaoBue He BeinoaHseTcsa («Her»), To BRIMONHEeHWEe nHEKJIa
3aKaH4YHBaeTCH.

BoamosHBl caydan, KOTjla Teqo IHKJa He OyjaeT BBINOJHEHO HH
paay.

IIpumep 1

AJNropuTM, MO KOTOPOMY M3 BCeX HMMeEIIUXCcHA Kupnudeil oTbu-
paoTcA IMeJble KAPIUYH W CKJIAABIBAIOTCA B MAIIHHY.

anr ordop
Had
HIl nMoKa ecTb KWUMIW4YK
E3ATE OIOWMH KUPNOMY
€CHIM KUpNMY LeJIklA
TO [ONOXMTE KHMPNMY B MAWMHY
MHadYe OTJIOKMTE KWPINMY B CTOPOHY
BCe
KL,
KOH

IIpumep 2

Ilpapee PobGora (kimerxka ¢ pomMOMKOM) pacnojio:KeH KOpHIOP
HensBecTHON AnuHBI. Heobxoammo, utober Pobor saxpacnn Bce Kier-
KM 3TOI0 KOpHMAOpa.

o

IToka OvaeT BEIMIOMTHATRCA VCIOBWE crnpakza crobonvo, PoboTy
CIIelVeT BBRINOIHATh KOMAHIBI:

BIIPaBo
2aKpachk




Cxay

KoHCTpyKuua «noBTopeHuer». Lluknuyeckne anropmutmebl

CooTtBercTByIOIIHI anropuTM aiasa Pobora Oyaer mmeTs BHA:

HI noxa cnpaea cseoBolHoO
ENpaBoO
3aKpache

KLI

Ilpumep 3

Tpebyercsa, He NMONb3yACH ONepanned AeJeHHUdA, TOJVIHTE HEMmoJ-
HOe JYACTHOE g M OCTATOK » OT leleHHA HATYPANRHOTO YHCIa X Ha
HATYDEJIBHOE THCIO Y.

IIpepcTaBuM omepanMio JeJleHHA KakK MOcJeJoBaTeJbHBIE BBEIUHTA-
HuA genurtenda u3 jgeanmoro. [Ipwuém BeiumTats OyaeMm g0 Tex mop,
IIOKa pe3yJbTAT BBEIYHTAHHA He CTAaHeT MeHbIIe BBIMHTaeMoro (aeam-
Teas). B arom cayuae KoJW4yecTBO BBIYMTAHWN OyaeT paBHO HENoJ-
HOMY HACTHOMY OT ACACHHA g, a TOCIACAHAA PaslocThL — OCTATKY OT
JleJIeHHHA T.

Hagamo )

CoHcok JaHHBIX

X, Y, r,q — nen

r
q:
HET

Ha

i p—r

g:i=g+1
———T

x
0

r.q
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OcHOBBLI anropuTMmM3aunm

Henoomaun 2TOT AJTOPHTM AIOA % = 23 H v = &

ol Onepauus dasy i Ycnoeue r >= y
anropuTma x|yl zlq

1 BEOI X 23 | - A =

2 BEOO V¥ 5 = 2

3 r =X 23 | -

4 q :=0 0

5 I »= ¥ 23 >= 5 (da)
6 Sl Sl | 18

7 q:=q+1 1

8 r >=y 18 >= 5 (Ila)
9 L i g Y 13

10 q =g+ d 2

11 L o 13 == 5 (/1a)
12 L = L= § 8

13 g = g+ 1 3

14 s i 8 >= 5 (a)
15 L = L~y 3

16 q:=q+1 4

17 r >=y 3 >= 5 (Her)
18 BEHIBOO T 3

19 BLIBON ( 4
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KoHCTpyKuua «noBTOpeHuer». Lluknudeckne anropntmsbl

3.6.2. Uukn ¢ 3apgaHHbIM yCNOBUEM
OKOH4YaHUA paboTbl

IIuka ¢ 3ajaHHBIM YCJIOBHEM OKOHUYaHHA paboTkl MHade HAa3HI-
pamor: oHEa-J0, IHEI ¢ HOCTYCIIOBEHEM.

Joruxka paboTnl 0TOH KOICTPYKIIMM  OIMHCLIRACTCA  CXEMOI,
nokasaHHoil Ha puc. 3.13.

|
|

[ Teno uuxaa

Puc. 3.13. [[uxa ¢ UOCTYCI0BHMEM

Ha IllxoaesHOM AalropuaTMHYeCKOM A3BIKEe 2Ta KOHCTPVEIIMA 3a-
IIHUCeRIBASTCHA TakK:

HIL,
<TeJlo UMKIa (nNociledgoBaTIHbHOCTE IOEeMCTEMHM) >
KL OpM <yCJOEBEMUE>

Brinonraerca nuka-I0 crnepgyviommm obpasom:
1) BeImONTHAETCA TeJO IIHKJIA;

2) npoBepseTcA VCJIOBHE (BBIYHCIAAETCA 3HAYEHHE JIOTHYECKOr0 BBIpa-
JKeHHsA); ecJH yciaoBHe He BeinoaHserca («Her»), To cHOBa BHI-
NOJHAETCH TeJ0 IMKJIA W OCYIIeCTBJAAETCA Iepexol K NIpoBepKe
VCJIOBHA; €CJIH e YCJIOBHE BEINMOJHAETCA, TO BHEINOJHEHHE I[HKJA
3aKAHYNBAETCH.

B awbom ciayyae Teyio HMKJA OVIeT BBINOJHEHO XoTd OBl OJHH
pas.
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OCHOBBI anropuTMmU3aumm

Ilpumep 4

.A..III‘DDI’ITM 10 BEIVUHBAHHK) HaAH3VCTE YeTBePOCTHIIIHAL

anr uyeTBepocCTUME
Ha4
HI
NpoYMTaTh YETEBEpOCTMUIME MO KHMre 1 pas
paccrazaTe 4YeTBepOoCcTHUIME
Kl NpM pacckasaHo 6ez oumbok
KOH

IIpumep 5

TpebyeTcsa BBRIUNCIHTE 3HAYEHHE IEPEMEHHON b COTIACHO CIETV-

IOIIEMY AJITOPHUTMY:

Concok JaHHBIX

a, b — nen

PR [—
1
1

LT

i
b

. i
a:=a*2
b:=b+a

lla Her

CocraBuM Tabauny 3HadYeHWMH IepeMeHHBIX, 3a/elHCTBOBAHHBIX
B AJFOPHTME:




Cxay

KoHCTpykuma «nosTopeHue». Linknudieckne anroputmel

MepemeHHble Ycnoeue
War anropuTtma Onepauwns
a b a= 128

1 a =1 1 s

2 b g 3 1

3 a :=a * 2

4 b :=b + 3

5 a = 128 2 =128 (Her)
6 ol 4

7 b :=Db + [ §

8 a = 128 4 = 128 (Her)
9 - g & 8

10 b :=b + 15

11 a = 128 8 = 128 (Her)
12 8 = W 16

13 b :=b + 31

14 a = 128 16 = 128 (Her)
15 =7 32

16 b :=b + 63

17 a = 128 32 = 128 (Her)
18 APl R 64

19 b = 127

20 a = 128 64 = 128 (Her)
21 1= a * 128

22 b =D+ 255

23 a = 128 128 = 128 (M1a)
24 BeBOO b 255

Oreger: bh = Z5E.
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OcHOBbLI anropUMTMmU3aumm

Ilpumep 6

CnoprcMeH MpHCTYIaeT K TPEHHPOBKAM IO CJHEAVIOmeMy rpabuiy:
B NepBLII AeHb OH gokeH npobexxkars 10 KM; Kamkabelil claeayiomimii
feHb Tpebyerca yBenwuyuBaTh AucraHmuio Ha 10% or HOpMBI mpembi-
ayulero aHA. Kak ToOJbKO JHeBHAA HOPMAa JOCTHIHET MJH IPEBBICHT
25 KM, HeoOXOAMMO NpPEeKPaATHTh €€ VBeJIHUYeHHe W jajee Tpoberarhb
e;xegHeBHO poBHO 25 kM. Haumnas ¢ kakoro gHa conoprcMeH OyaeT
npoderats 25 Km?

Ilyerh X — HOJHYECTBEO KHUJIOMETPOE, KOTOPOE CLOPTCMeH l1pode-
JKHUT B HeKOTOPHIH i-H genn. Torma B caeayiomuil (i + 1)-# genn on
npobdexxkur x + 0,1x kumnomerpor (0,1x — aro 10% ot x).

( Hagamo )
I .

CoHcok JaHHBIX

i— men

X — Bell

0
i:=1

x:=10

e

i:=i+1
x:=x+0,1%x

Her

3.6.3. Uukn ¢ 3agaHHbIM 4YUCNOM MNMOBTOPEHUA

Hna wmenonauTeneid B cpeae KyMup muksa ¢ sagaHHBIM YHCIOM
MIOBTOPEHHMIl peaju3yercs ¢ IMOMOIIBIO CIAeAVIONel KOHCTPYKIIMH:

HIl <4lUCJIO MNOBTOPEeHMWI> pas
<Tejio uMKna>
KL,
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KOHCTpYKUMA «NOBTOpeHne». Lluknnyeckne anroputmel

Ilpumep 7

Ecnn npasee Pobora He BCTpeTHTCA NPenNATCTBHH, TO, BBIMOJHHB
IPUBENEHHBIN HHUKe aJropuTM, OH IIepeMEecTHTCHA Ha NATh KJIeTOK

BIIPABO M 3AaKPACHT 3TH KJIETKH.

anr
Hay
HU 5 pas
EMNpPAaBo;
KL
KOH

3aKpacHThb

IIpumep 8

Hcenomanrens YeprTé:KHMK mpegHasHadeH AJA IOCTPOEHHA PHCYH-
KOB HA KOOpAMHATHOH miaockoctn. MexoaHoe mososkeHne HMCIOJHHATE-

ada — Hadago KoopauHaT. CHcremMa KomaHj Yepreé:xkHHKAa:

Komanpga

Denctene

nogHATE Nepo

YepTéKHEHK TOAHHIMAET Mepo

onycTHUTE Nepo

YepTé:KHHK OIIyCKAeT Iepo

CMeCTUTBECA B TO4Yky (a, D) YepTé:KHHK H3 TeKVIIeild TOUYKH
¢ KoopauHATaMH (%, V) TepeMertaeTca
B TOYMKY ¢ KoopauHatamu (a, b)
CMECTMTBECA Ha BekTop (a, b) | Yeprémauk ua rekyimeil TOUKH ¢

KOODAHHATAMH (X, V) IepPeMeITacTCs
B TOYKY ¢ KOOPAHWHATAMH

(x + &, v + ©). Beawn uneno 2w b
MONOMKNTENBHOR, TO 3JHAYCHUE
COOTBETCTBYIOUIEH KOODAHHATEI
VBEJIHYHBAETCH; €CJH OTPHIIATEIBLHOE,
TO YMEHBITAETCA

Ilyere Yepré:mHUEK HAXOIUTCA B TOYKe ¢ KoopaumHATaMHu (%0, vO).
BHHGHHM, B Kakoi Touke OH OKa)Kercd IIoCHAe BLINOAHEHHS IIpor-

paMMBI:

HU k pas
CMEeCTHMTECA Ha BeKTOp {a,

rI

b)

al100.tilda. ws
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OcHOoBbLI anropuTMM3aunm

Ha ocHoBamMHM JaHHBIX 0 HaYaJIbHOM IOJIOKEeHHH T‘IEPT‘EJ‘RHHRH
H ajJropuTrTsa ero HEDEMEH],EHHﬁ MOMHO 3alHCATh:

x 1= x0 i MexoaHoe ToJI0MKeHne

y = vy0 ;

HO k pas | IIpeobpasoBaHme KOOPAHHAT
Xis X7 a ‘B Tesle IHUKJA
y 1=y + b

Pabory aToro anropuTMa MOKHO NPEACTABHTE TAK:

k x Y

- | %0 y0

1|x0 +a=x0+1™*a y0 + b=vy0+1*b
210 +a+a =204+ 2 *a ¢l +'b ¢+ hwmoyl) + 2 * B

3|x0+a+a+a=x0+3 **alyv0+b+b+b=y0+3*hDH

E|x0O +a+a+ ... +a-= vO + b+ Db
= x0 + k * a = y0 + k *

Hs Tﬂ.ﬁJII’IlIL] BHIHO, YTQ EBMeCTO HMeHIIerocd IIHKJIHYeCKOTrO
AJITOPUTMA MOKHO HMCIOJIB30BATE JIMHEHHBIH AJINOPUTM, NPHBOAAIIHI
K TAKOMY JKe pes3yJbTaTy:

x = x0 + k * a

y (= y0 + k *Db

Takum obpaszom, YepTé:KHMK, HAXOAHMBIIHIICA B TOYKE C KOODPAH-
"HaTtaMi (x0, v0), mMochde BHINOJHeHHA IIPOTPaMMEBI
HI k pas
CMEeCTHMTECHA Ha BekTop (a, b)
K11

OKAMEeTCH B TOYKE ¢ KoopauHartamu (0 + k * a, v0 + k * b
ITyern HepréskuWK HaXQIWTCH B TOUKe ¢ KoopAawHaTtamu (1, 2),
BeisicHuM, B KaKOH TOYKE OH OKAa:KeTCcd II0CJ€ BBINMOJHEHHUA [por-
pPaMMBL
HU 5 pas
CMEeCTMTbCA Ha BexkTop (3, 3)
CMEeCTMThLCHA Ha BekTop (1, -1)
K1,
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C y4éToM HMCXOAHBIX JAAHHBIX H AJTOPHTMA HEPEM'EII[EHH'E HCITOJI-
HHUTeJIA 3allHIleM.

x :=1 HexonHoe mosioskeHune

Y L& 2 |

HU 5 pas IIpeo6pazoBanne KOODPAMHAT
X =X+ 3; y:=y + 3 . B TeNe IMKJA
¥ i= x4+ 1 ¥ 1=y -1 :

K1,

B Tene mukia m3MeHeHHe KOOPOAHHAT TOYKH MNPOHCXOOHT OBAMILL.
Brinoaaus COOTBETCTBYHOIIIHMEe BBIYHCAEHHA, TeJO NHEJA IDepelHIineM
TakK.

HU 5 pas
X :=x+ 4; v 1=y + 2
K1,
3aMeHMM IHKJIHYEeCKHH aJIropMTM JHHEeHHBIM:
X =1 4+ 5 * 4

y =2 + 5 * 2

Takum obpazoMm, YepTeé:KHHK DocJe BBIIOJHEHHA IIPOrpaMMEI
OKa;keTcda B TOYKe ¢ KoopauHaTamm (21, 12).

NoaymainTe, KakKoW KOMaHO0A MOXHO O0MONHWTE WCXOOHYIO nporpam- 0
My, 4T0OblI NOcCne BLINONHEHWS NPOorpamMmel HepTexHUK:

a) okasancs B Hayane KoopauHar,

6) BEPHYNCS B WCXOAOHYKD TOYKY.

IIpumep 9
ANITOPHTM HM300pPaKEHHSI KBAAPATSA CO CTODPOHOH & IJISI MCIIOJNHN-
Tenda Uepenmaxa mMeeT cIeIYIOIMHIE BHI:

anr keagpart (uen a)
Had
HU 4 pas
enepen (a); snpaso (90)
KL
KOH

MNoaymanTte, kak moavuUWpoBaTh NpeAcTaBNeHHbLIN BhILLE anropuTm @
B anroputM PUCOBaHWA YHUBEPCANEHOrO MNPaBusHOM MHOMOYronk-

HWKA (NpaBWUNLHOMO TPeyronbHUkKa, NATUYroNbHWKA, LWeCcTUYronbHWKa E
n T A4.) MNpoeepsre ceow npegnonoxeHns B cpeae KyMup.
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3.6.4. Uukn ¢ nepemMeHHOM

Iukn ¢ nepeMerEHol HHade HaswbigawT: umuea-AJId, ouka ¢ mapa-
MEeTPOM.

Jloruka paboTel 9T0H KOHCTPYEIOMH OINHCBIBAeTCA CXeMOH,
nmoKasaHHOH Ha puc. 3.14.

IHuknooioril
oo i2, mar h

Teno nuukaa

Puc. 3.14. Tlurr ¢ mepeMeHHEOH

Ha IlxonsaOM AJMTOPHTMHYEeCKOM A3BIKE 2Ta KOHCTPYVEIIMA 3a-
[IHCBRIBAETCA TakK.

HII onsg i or il mo 17 mar h
<TelNo UMKNa (IocCHeloBaTellbHOCThE OeMCTBMI) >
KL

B purmne-IIJIH Beerga ecThs nmepeMeHHAn (mapaMmerp) ODHEIA —
BEIHYKHHA MeJ0rs THO&a, HAMeHAKIIAACA B XoJe BRITIOJTHeHHA ITHEKIa
OT CBOET0 HAYAJIBHOO J3HAYeHHMA 11 o0 KOHEYHOIO 3SHAYeHHA 12
¢ Trarom h.,

Bummoasaerca muka-IJIH caemgviommum obpasom:
1) mapaMeTpy IHKJA PHCBAHBAETCA HAYAJIBHOE 3HAYEHHE;

2) mapaMeTp IHEJIA CpaBHHBaeTCHd € HKOHeYHBIM 3HAYeHHeM,; eCclH
OH He€ OPeBRINIACT KOHEYHOI'0 3HAYEeHHA, TO BERIINOJIHAETCA TeJ0O
IHEJa, VBeJIHUHBaeTCA 3HaAYeHHe [DapaMeTpa IHKJIa Ha BeJlHYH-
HY IIara H CHOBaA OCVINECTRBJIAECTCA TIPOBEPKA IIapaMeTpa IIHEJA,
eCJIH e IIapaMeTp [OHEKJAa OpeBbIlIaeT KOHeYHOe 3IHaAYeHHe, TO
BEITIOJIHEHHE IHEKJA 3aKAHYHBAETCH.

Ecnum BenwumHA Imara B IHKJIe ¢ IIapaMeTpPOM paBHa eAHHHILE,
TO LAl He YHKaselBalwT. Mbl orpaHMuYMmMCcA paccMOTpEHHEM HWMeHHO
TAKUX I[HKJIOB.
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IIpumep 10

PaccMoTpuM anropuTM mepenpaBbl Uepe3 PeKy BOMHCKOTO OTpAAA
U3 naATH denoBek. ColfaTel MOT'YT BOCIOJB30BATHCA IMOMOINBIO ABYX
MAJbYHUKOB — X03A€B HeOONIbIIOH JOAKH, B KOTOPOH MOKeT mepenpa-
BUTBCA MJIM OJHMH COJJAT, WJIM OAHUH JHUOO JBa MaJlbuHKAa.

anr nepenpasa
Ha4
HO ana i or 1 go 5

IBa Manb4YMKa MNepenpaelAlnTCcA Ha NpOoTHBONOJIOXHLIA
Geper
OOMH MalbuYMK BhICAXMEaeTcs Ha Oeper, Opyroi nNakBET
oBpaTHO
CONOAT NepelpaBldeTCcHd 4dYepes peky
Manb4YMK EBOZSBpallaeTcsd Ha MCXOIHYD MO3SHMUUD

K
KOH
Hawamo
IMpumep 11 |
Crnmcor JaHHBIX

CocTaBuM AJITOPHUTM BEIYHMCJIEHHSA CTeleHH a e
C HDaTypalLiILIM TOKazaTeJcM 71 Aada J10doro i,n — oen
BEeLIeCTBEHHOIO 4YMCiIa d. a,y — Beln

a,n

Ilo onpepenenuso:

al=a, a"=a-a-....a, ac R, nesN, n=2.
[ —

nCOMHOMEHTenel

IIpn cocraBieHHMH AJTOPUTMA BOCHOJIbL3Y-
eMcA eAnHOH GOopMyJa0H, B KOTOPOH YWHCIO
VMHOMEHHMII paBHO NOKAa3aTeN CTeleHH:

a=1laa-..a
&_V'_‘

n YMHOMeHHH
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HemoaHEUsM ATOT AJTOPHTM AJS & = 4 W n = 3.

— Onepauusa il Ycnoeue
anropuTtma aln|y|i
1 BEOO a, N 4 | 3 | - B
2 y =1 1 o
: p— | N — | :
A 1 &= | 1 <=3 (da)
5 ¥ F=0E T A 4
6 i s=4+1 9
7 1<=n | 2 <= 3 (Oa)
8 Yy 1=y * a | 16
9 i:=1i+1 3
10 i<=n 3 <=3 (Oa)
11 Y =¥ * a 64
12 i:=1i+1 4
13 i1<=n 4 <= 3 (Her)
14 BHIBOMO Y 64

Kak um B umkie ¢ sajaHHBIM YHMCIIOM HGETDPEHHﬁ, MUK C IIepe-
MEeHHOH HMeeT CTpOTO EIJHHGHPO‘BBHHDE THCJIO HOBTOPEHHﬁ, qTO II0-
3BoJiAeT uabexkaTh 3aNMKIMBAHWUA, T. €. CATYVallHH, KOorja TeJIOo IIHEJIAa
BBINNOJIHAETCA OEeCKOHEYHO.

Mpwn kaknx ycnoeuwax paboTta umkna ¢ nepemeHHol BypeTr aHanorm4Ha
paboTe uwkna ¢ 3a0aHHbLIM YUCNOM NOBTOPEHWIA?

CAMOE MMABHOE

IloBTOpEHHE — AJNTOPUTMHYECKAA KOHCTPVKIIHA, MPeACTABJISIOIAA
coboil mocnesoBATE/IBHOCTL JAeHCTBHI, BBINOJHAEMBIX MHOMOKpaTHO.
AJNTOPUTMEBI, CcOJep:Kallie KOHCTPVKIIHMI) <«IIOBTOPEHHEe», HA3LIBAIOT
IUKJInYecKkuMy Mian nukiaamu. IocnenoBarensHOCTE AeiCTBHII, MHOIO-
KPATHO TOBTOPAIOIIAACA B MPOIecce BBITIOJHEHHA IIMKJA, HA3ZBIBAETCH
TeJIoM IHUKJA. B zaBHcMMOCTH OT criocoba OpraHM3alUM IOBTOPeHMH
pPasaM4aT 4eThIpe THOA IHKJOB:
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1) m¥UKI ¢ 3aJaHHBIM VCJIOBHEM IPOAOIKEHHA padoThi;
2) UMKJ ¢ 3ajJlaHHBIM VCJIOBHEM OKOHYAHHA paGoThl;
3) LHMKJ ¢ 3aJaHHBIM YHCJIOM OBTOPEHHI;

4) WMKJ C HepeMeHHOM.

Bonpocsbl n 3apanunna

1. IlpueeanTe npuMep IMKJIHYECKOr0 AJropuTMAa: A
a) M3 NOBCeJHEBHOM KM3HH;
6) M3 AUTepaTypPHOro IPOM3BeeHuA;
B) ma awboil npeamerHoil obixacTH, M3yyaeMoil B IIKOJe.

2. CocraeeTe B cpege KyMwup anropmrm, noj ynpasJeHHMeM Ko-
Toporo Pobor oboiiger npaAMOyTroabHYIO o00JacTh, ODHECEéHHVIO

CTEeHOH, II0 IepuMeTPY M 3aKpPACHT VIJIOBBIe KJeTKH. Paamepsl
00JIACTH HEeH3BeCTHHI.

<&

3. 3amac pLidonr B mpyay omenén B A Tomu., Eixeronmniii mpHpoCT
pbiObL cocrapader 15% . Emxeroadwii 1iad orjgosa — B TOHH.
Hanmennmirii 3amac ponidnl cocraBasier ¢ Torn. (3amac HHIKE
C TOHH yie He poccraHapiaupaercd.) Cocraeere 0J0K-CXEMY
anropuTMa AJd [NOACYETA KOJWYecTBa JIeT, B TedYeHHe KOTOPbIX
MOJKHO BBIJEP/KHBATHL 3aJaHHBIH ILJIaH.

4. llaga mocaemgoBaTeabHOCTE o, 9, 13, 17, ... . CocraBbre OI0K-
CXeMy AJIrOpUTMAa JJA onpeje/ieHHs 4YHcja cjaraeMbix (nepBbix
YJIeHOB IIOCJIeJOBATEeJLHOCTH), CYMMa KOTOPEIX paBHa 324.

5. CocTaBLTe ANTOPHTM AAA OOpeActIclIdA KoAWdecTsa (P B 3amd-
CH MPOM3BOJBHOIO HATYPAJLHOrO 4MCa.

6. Cymma 10 000 pyOGaeit mososkena B OaHK, NpPH 3TOM NPHPOCT
cocraBafgeT 5% romoBeIXx. CocTaBbTe AJTOPHTM, ONpPeAeIAKIIHIM,
yepes KaKOH NpPOMeXYyTOK BPeMeHM [epBOHAYAJIbHAS CYyMMAa VBe-
JAYHUTCA B JBa pasa.

2Q O

7. OgaHokMeTouHaa ameda Ka:KAble TPH Haca JAeJIHTCA HA 2 KJIeTKH.
CocTaBeTe AJNTrOpPMTM BBIUMHMCJIEHHSA BpeMeHH, uepes KoTopoe 0Oy-
mer X améo.

@
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8. DII]']E,II;EJIPITE GJHAaHCHHAA IIepPeMenmdbIX N H M II0OCIE BLBITIOJIHCHHMA

anropaTmMa.
( Hawamo )

QS

m:=m-—2
n:=n%*2

Jla Her

n,m

9. Ucnonaurens YepTeé:KHHMK HAXOAMUTCH B IIPOM3BOJLHOH TOYKe
KOOPAWHATHONH IIJIOCKOCTH.

a) I'me oxamerca Yepré:mxHMK mocje BBIMOJHEHWA AJTOpHUTMA?

anr
Hay
HI - pas
CMecCTUTLCA Ha BekTop (4, 6)
CMEeCTMTBECH Ha BekKTop (-2, -4)
KL
cMecTMTECA Ha BekTop (-12, -12)
KOH

6) Ilocne BeimonHeHuA aaropurma Yepré:xHUMK BepHyJCcA B He-
XoAnyio Touxky., Kaxkme uHcnma Haj0 3amicaTh BMCCTO a U bh?

anro
Hau
HU 7 pas
cMecTHMTBECA Ha BerkTop (0, 2)
CMeCTHMTBECA Ha BexkTop (a, 0)
cMecTuTbCcA Ha Bektop (0, b)
CMecTUTBCHA Ha BekTop (-1, 0)
KL
cMecTHMTECH Ha BexTop (-7, 7)

KOH
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10. Henmoae3ya KOHCTPYEIHK 2 HI-Pas—KL, KOMAHIY CMESCTHILCH E

11.

12.

B ToURyY H IIepelMeHHBIe, COCTABLTe OJIHAd HCIOOJHHTe 1A quTéH{‘
HHIK B cpege KyMup alropMTMbBI PHCOBAHHA CASAVIOMHAX (uryp:

a) 0)

/]
/

b,
[
-

e

B—
[

T

JU U

JULUTIU
'l
7‘!!

/I

A
/

Hcexonroe moaoxkernwe Pobora B nadbmpuaTe 0003HAYEeHO pomMbOM: E

CocTaBbTe NHKJHYECKYI) IIporpaMmy, cieays xoropoii Pobor
BBIHZET M3 gabupuHTa (BBIXOA cnpaBa). McmoabsyiiTe KOHCTPYE-
IIHI0 HU-4 pas—-kg; B Tele ITHKJA JOJ:HO OBITE 7 KOMAaHI.

CocraBeTe ana Yepenmaxm mporpaMmy PHCOBAHHSA OJHOrO M3 CJe- E
AVIOIIMX JTaOMpPHHTOB:

a) 0) "

=
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13. B caepgyomem anroputMe aaa Yepenaxw HCIOJAL3OBAaHBI BJIO-
JKeHHBIe IMKJbI.

E anno
Ha4
Hy 10 pas
HU 4 pas
enepen (50); snpaso (920)
KIL
Bnpaso (36)
KL
KOH
Hcenepyiite npuBeneaHbIn anropuTMm B cpege KyMwup. Ilpeano-
JKATE BAPDHAHTHI €ro MOAU(PHKAIIAHA.

14. CocraBbTe ANrOPUTM HAXOMKIEHHHA IPOHM3BEIeHMA 2 JBYX HAaTY-
PATLHLIX WHCET X W Y 003 WCHONL3OBAHHWA OTNCPaHH VMHUOMKC-
HHA.

15. Hacenenne ropoga H yeenmumBaerca Ha 5% exerogHo. B Teky-
mem roay oHo HacuduTweiBaer 40 000 uenoserk. CocraBeTe 06J10K-
CXeMy aJropuTMa BBEYHCIEHHA NOpeAnojaraeMoil YHCIeHHOCTH
HaceleHWA ropojaa uyepesd 3 roma. CocraBbTe Tabaumny sHadYeHHH
epeMeHHBIX, 3a/leliCTBOBAHHBIX B aJIFOPHTME.

® O

e 16. Kasknaa OaxTepua [JeJIHTCA Ha JBe B TedeHHe 1 MHHYTEI.
B wauanbHBIH MOMeHT wuMmeerca ojHa Oaxktepusa. CocrasbTe
OJIOK-CXeMy aJropuTMa BBIYHCJIEHHA KoJHdecTBa OaxkTepHii de-
pez 10 muayr. Henonnwure anroputMm, (PUKCHpPpYA KamAbIH ero

mar B Tabauine 3HA4YeHHH NepeMeHHBIX.

ﬂ 17. CormacHEl JH BEl CO CJAEAVIOIIHMH VTBEep:KJIeHHAMH?
a) KopoTkme ajaropMTMel MOTYT OIHCBIBATH AJHHHEIE IIOCJENO-
BATENLHOCTH JeCTBHIA,
0) KparkocTs aJlropuTMa M CKOPOCTh €ro BBINOJHEHHA COBIIA-
[aioT.

ObcyauTe aTH BOmpockl B Tpynme. lIpueBegnTe npumMmepsl, MmOa-
TBEPKAAIIME BAIIY TOYKY 3pPEeHH.
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1. ﬁJII‘GpHTMDM MOMFHO CYHTATL:
A4) onHcaHHUe NOpollecca pPelleHUdA KBAIPATHOTO YVDABHEHHSA
0) pacnHcaHHe VPOKOB B ITKOJE
B) TeXHHMYECKHUH HacoopT aBToMobOMIfA
) CIOHCOK KJacca B JKypHae
2. Kak HaseIlBaeTcA CBOICTBO aJropMTMa, O3Ha4daloIllee, 4YTO
AaHHBIM AJITOPHUTM OpPHUMEeHHM K pelleHHMI0 [ejloro KiIacca
sagaq?
a) IlonaTHOCTE
6) OnpenenéHHOCTEL
B) PeaynsTaTHBHOCTE
r) MaccoeocThs
3. Kak HaseIiBaeTcda CBOMCTBO aJropuTMa, oO3Hadamwilee, 4YTO OH

BCcerjla TNPHBOAWT K pPes3yJILTATy depe3 KOHeYHOoe, BO3MOMKHO
oueHb 0OOJBIIOE, YHCIO IIATOB?

a) JuckpeTHOCTH
6) IlonarHOCTE
B) PesyasTaTusHOCTH
r) MaccosocTs
4. Kakx HassIBaeTcAd CBOHCTBO AJNTOPHTMA, O03HAYamIlee, YTO OH
3ajlaH ¢ MOMOIIBI TAKHUX NpeinNucaHHil, KOTOpble MCIIOJHHTEb
MOKET BOCOPHHHUMATE H IO KOTOPBEIM MOMKET BRINOJHATH
TpebyeMble JeiicTBUAT
a) JIuckperHOCTH
6) IlonaTHOCTE
B) OnpenenéHHOCTH
r) MaccosocTs
9. Kax HasplBaeTcA CBOMCTBO AaJrOpUTMa, O3HaYawllee, 4YTO OVTh
pelieHUA 3ajavd pasfielléeH Ha OTAeJbHBIe IIaru?
a) JIuckpeTHOCTH
0) OnpenenéHHOCTEL
B) PeayawTaTHBHOCTBH
r) MaccoBocTs
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6. Kak maseIiBaeTcA CBOMCTBO AaJropATMa, O3Ha4YaoIlee, YTO OYTh
peleHuA 3ajadyy OIpeiesieH BMIOJHe OJHO3HA4YHO, Ha Jwbom mare
He JONMYCKAITCA HHKAKHE IBYCMBICJIEHHOCTH W HEeJOMOJIBKH?

a) JluckperTHOCTE

6) IlomaTrHOCTHL

B) OnpenenéHHocTs
r) PeayabTaTHBHOCTH

7. HenonauTrenw Yepenaxa Owl1 gaH AJA HMCNOJHEHHMA CJIeAVIOIIHH
AITropHTM:

Nosropu 10 [Bnepenm 10 Hanpaeo 72]

Kakasa ¢gurypa moaeuTca Ha aKpaHe?

a) HezamkHyTasa jgoMaHads JHHUA

6) IlpaBuabHBIH AeCATHYTOJIBHHE

B) Purypa, BHYTPeHHHE YIJIBI KOTOpPOH paBHBI 12°
r) IlpaBunbHBEIH NATHYTOJLHHK

8. Henonaurens Pobor nepeaBuraercda 1o KJIETYATOMY I[OJK, Bbi-
MOJITTAS KOMAIJILI, KOTOPLIM TPHUCBOCILI TIOMEPa: 1 — Ha Kielky
zEepx, < — Ea XIeTKy BHMS=E, 3 — Ha KISTKY =Igaeoc, 4 —
Ha wkhHerky ziepo. MemRIy coceIHUMH KISTKAMH TOJIS MOTYT
CTOATL cTeHbl. EciaH NpH BHINOJHeHHH odepeigHoro wmara Podor
CTAJIKMBAETCA CO CTeHOH, TO OH paspymiaerca. B peayaberare
BBINIOJHEHHA OporpaMMbl 32423322411 PoboT yeHellHO OPOIIe.T
3 Toukd A B Toury B. Kakvio mporpaMMy HeoOXOJHMO BEI-
IIOIHHTE, uTobel Podor BepHVICA M3 Toukm B B Toury A o
KpaTyaiimeMy NYTH ¥ He MOJABEPrHYJICA PHCKY paspylieHuA?

a) 41
6) 4121441322
B) 2231441314
r) 241314
;) 14

o 9. Cucrema KoMaHJ HCHOJHHUTendA BLIUMCINTENE COCTOHMT H3 JBVX
KOMAHJ, KOTOPBIM NPHCBOEHBI HOMepa:
l. BeiuTH 2
2. YMHO®XBL Ha 3
Ileppas m3 HHX YMeHBIIAeT YHCJ0 Ha 2, BTOpasg YBEJIHIYHBAET
yucao B 3 paza. Ilpm 3anmcu aJdropuTMoOB 08 KPATKOCTH
VKAa3BIBAIOTCA JIMIIE HOMEpa KOMAaHJ. JanmuIlnuTe AaJropHTM,
coflep:aliii He OoJee MATH KOMAHJ, ¢ NOMONI[BI KOTOPOTO M3
yucaa 11 6yger moayueno uuciao 13.




Cxay

TecToBble 3apaHva ans CaMOKOHTPONA

10.

11.

12.

13.

HekoTOpLIH anropuTM CTPOHT IENOYKH CHMBOJOB CJEAVIOITHM
obpaszom:

1) mepBasa Iemo4YkKa COCTOMT H3 OJHOTO CHMBOJAa — IH(MPB 1;

2) B HaYalo KaMJI0H M3 IOCHeAVIOIIMX Ielo4YeK 3allHchiBaeTcs
YHCJIO0 — HOMEpP CTPOKH MO0 MOPALKY, Aajiee OBaKAbl MOAPAL
3alMchlBaeTCA NpelblAyINasd CTPOKAa.

Bor mepBble 3 CTpOKH, co3jaHHBIE 10 3TOMY IIpaBHIY:
(1)

2) 211

(3) 3211211

CKONIBKO CHMBOJIOB Oyaer B ceAbMOH IlelloYKe, CO3JaHHOH II0
ATOMY AJTropHUTMY?

K d4eThIpéxX3HAYHOMY HATYPAJLHOMY YHCIY NPHMEHSETCH CJie-
OVIOIIHH aJropHUTM:

1) BRIYMCIAUTE CYMMY II€pPBBIX ABYX IH)P;

2) BBIYHCIHUTL CYMMY IOCIeJHHX ABYX IIH(PP;

3) samMcaTh MOJY4YeHHBIe JBa 4YHCJA JPYr 3a JAPYroM B IOpAIKe
vOBRIBAHHA (HEBO3pacTaHWA).

YEKaKuTe dYHCI0, KOTOpPOE MOMKeT IOJVIHUTBCA B pes3yJbTaTe
paBoThsl 8TOT0 AJropHUTMa:

a) 1918

0) 218

B) 1212

r) 1218

Hawubonemell HaraagHocThio oblagaer crexyionias d¢opma 3anH-
CH AJIFTOPUTMOB:

a) ciaoBecHad
0) perkypcuBHadA
B) rpatpmuyecrasn
r) mocTpouyHad

Benuuunabl, 3Ha4YeHUA KOTOPBIX MOT'YT HaMeHATLECA B IIpOIecce
HCIIOJHeHHMA AJropHTMAa, HA3SBIBAKTCH:

a) MoCTOAHHBIMHKA
0) KoHCTAHTAMM
B) NnepeMeHHBIMH
r) TabMMYHBIMH

al100.tilda.ws
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14. BernunHOH Henoro THIa ABJIAETCHA:
a) KOJHMYeCTBO MECT B 3PHUTENLHOM 3aje
6) pocT uenosexa
B) Mapka aBpToMObOHIIA
r') mioumiajk rocyjaapcrea

15. VramxurTe JIOrHdeckKoe BEIPpayKeHHe, OolIpelelJIAIoIlee IIPpHHALIe-
HOCTh TOUKH x orpesry |—10, 10].
a) (x > 10} » (x <-10)
0) (x > 10) mmm (x <-10)
B) (% = 10) s (= >= -10)
T} (= > -10) . (x =<=10)

16. YrkaxuTe mpaBMJABHBIA BApHMAHT 3alyCH VCJIOBHA
¢«¥ — JIBY3HAYHOE YHCJIO».

a) x div 10 <= 9
B) (x »>= 10) » (= < 100)
B) x div 100 0
r}) x mod 100 = 99

17. Kakas KOoMAaHIa NHNpHCBAHEBAHHA MOJIMHAaA CJHeJOBATE 3a HOMaHga-
MH 2 := 2 + R B := 4 - B, uToDEl MOCISA0OBATEILHOE BEIMTOJ-
HeHHe BCeX Tpéx KOMaHI Belld K GﬁMEH}’ SJHAUYSHHUAME IlepelMeH-
HBIX L u B?

a)A :=A+ B
) A :=A - B
E) B := A+ B
rye : =B - A

18. K xakoMy BHIY aAJIOPHMTMOE MOXXHO OTHECTH AJI'OPHTM, cXeMa
KOTOPOTO TpeAcTaBIeHa HHMKe?

Heiictene 1

HeiicTeHe 2
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a) JInHelHBIH

6) PasBerBasiominiics
B) IInkandeckni

r) BenmomorartensHEIHR

K kakomy BHAY aJIrOpPpUTMOB MOMKHO OTHECTH AJTOPUTM, CXeMa
KOoTOporo IIpeJcTaB/IeHA HHAKe?

Ha ,,/”L 2 Her
ue

Yelnor

Hejictena 1 [ HeitcTena 2

a) JinuelHbIi
0) PasBeTBAAONIHICA € HEMOJHBIM BETBJIEHHEM
B) PasBeTBaAWINUIICA € IOJHBIM BeTBJIeHHUEM

r) luxangeckui

K kaxoMy BHAY aJTOpHTMOB MOKHO OTHECTH AaJrOPHTM, CXeMa
KOTOpPOT'0 IIpejcTaBieHa HMxe?

. Flpm
< ¥Yciaorue =
-\-H-\"""--\._ _ﬂ';-ﬂ-

[

Teno mukIa

———

a) Ilukn ¢ mapamMeTrpom
6) IInka ¢ sajgaHHBIM YCI0BHEM IIPOAOJIeHHA paboTbl
B) llukn ¢ 3sagaHHBIM yCJIOBHEM OKOHYAHHA paboOThH

r) Ilukn ¢ saJaHHBIM YHCJIOM ITOBTOpPeHMIA
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TecToBblE 323aHWA ONA CAMOKOHTPONA

21. K raxomy BHAY aJrOpHTMOE MOKHO OTHECTH aJITOPHTM, cXeMa
KOTOpPOTIo IpejcTaBleHa HUMKe?

/]_LHRJI moioril
. moi2, marh

.]__/

| Teno nurIa l

a) Iluka ¢ 3alaHHBIM YCJIOBHEM NPOJOJIKeHHsS paboThl
6) llukn ¢ 3afaHHBIM YCIOBHEM OKOHYAaHHA paloThl
B) lluxkn ¢ nmocrycrnoenem

r) lluxkn ¢ mepeMeHHOH

22. K xakoMy BHIY ajJropuTMOB MOKHO OTHECTH aJlOpPHUTM, cXema
RKOTOpOro InpefjcTabB/IeHa HHEe?

Teno nurmIa

i

- ~.__ Her
< ¥Ycnorue S—

. -

T

a) llukn ¢ sagaHHBIM YCJIOBHEM MOPOAOJIMeHHA padoThbl
6) Ilukn ¢ sagaHHBIM YCIOBHEM OKOHYAHHA padoThl
B) Ilukn ¢ sagaHHBIM 4YHCJIOM IIOBTOPEHMIT

r) llukn ¢ npeaycjioBHeM

23. Cepreii, Anton, Tausa u Hagsa, rynsasa no Jjgecy, HATKHYJHCh Ha
OBpar, KOTOPBIH MOKHO IlepeHTH II0 ImmaTkomy wMocTy. Cepreii
MOKeT IepeldTH ero za MHHYVTY, AHTOoH — 3a ase, Taus — 3a
Tpuu, Haga — B3a veTwslpe. @oHapHK y TPYyNOnbl TOJLKO OAWH, H
OH 00A3aTelIbHO HYIKEH [IJ# Iepexofa II0 MOCTY, KOTODBIH BbI-
Jep;xHBaeT TOJNBKO JABOMX dYesgoBeK. Korjga nBa deloBeka BMecTe
HAYT II0 MOCTY, TO HAYVT OHH €O CHKOpPOCThH Dojiee MelIHUTElNlb-
Horo w3 HHX. Pebara cmoram paspaboTaTs aJropuTM Iepexoja
HA APYIYI CTOPOHY OBpPAra 3a MHHHMAJBHO BO3MOXKHOE BpPEMH.
Kakoe BpeMsa OHHM 3aTpaTHJIM Ha ero BRINOJHeHHe?
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24.

25.

26,

27.

a) 10 muayT
6) 11 muayr
B) 12 munyT
r) 13 muayT

Hau ¢parMeHT JHHEHHOTO AJTOPHATMA:

TR o
Il
o oy ™

+ 3 * a
/3 * a

Yemy paBHO 3HaUCHHC TCPeMCeOHOH a TOCTC ero BRITTOIHCHHA?

-
-

BrinonuuTe chaeaviomui @parMeHT JHHEHHOro AaJiropuTM A
a=x, b= v.

= a +
I =
= a +
:= =b
Kakue sHAUeHMHA IIPHCBOEHLI IEepEeMeHHbIM = u b?
a) vy, x

6) x + v, X — ¥

B) X, ¥

Ty =wy 3%

Lo o L
oo

OnpeaenuTe 3HAYCHWUS TMEMOYHCIACHHBIX TMEPEMEHHBIX x Wy
nocJie BHINOJHEeHHA (hparMeHTa aJropuTMa:

x =11

y 1= 2

t 1=y

y = X mod y
X 1= t

¥y im N g g
a) x =11, y=5
8) x =5, vy =11
B) x = 10, v =5
) Zo—i,. Hpr=aTm

Cpean yeThIpéx MOHeT ecThk ofHa (ansmmneasa. HemseecTHo, Jer-
ye OHA HJH TAMKejnee Hacroameil. Kakoe MHHMMaJIbHOE KOJIH-
YeCcTBO B3BeIIMBAHHI HeoOXOJMMO ceJlaTh Ha Becax ¢ JByMA
JalIKaMu 0e3 Tupb, 4TODBI onpeaenuTh (halbIINBYIO MOHETY?

a) 2 o) 3 B) 4 r) 5

al100.tilda.ws
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TecTtoBble 3agaHusa ANA CaMOKOHTpONSA

28. BrImonmHEHTEe AAropHTM OpH x = (0 ®© v = 15.

VKkakuTe 3HaveHHA, NoJydeHHEIe E peayijeTaTe ero BEIIIOJI-
HEHHHA.

a) -5, 10
6) 5, 20
B) 10, 15
r) B, 5

M) w5s B

29. Bruimonmure (parMenT AITOPHTMA OpH & = 2 W b = 0.

Oupegenure sHaYeHMe LEPEeMEHHOH & I0Ce BBIIOJAHeHus qpar-
MeHTa aJITOPHTMA.

i
HET

i~
i
= o~
4+
B
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30. OnpeaenuTe 3HAYCHHUC MEPCMENHON [ TOCT¢ BRITOAHCHHA (par-
MEHTA AJINOPHUTMA:

f :=1

HU ons i or 1 mo 5
f 1= f * 4

K11,

31l. OnpejgenuTe 3HAUEHHE NepeMeHHOHM = Iocie BBIIOJHeHHA Qpar-
MEeHTa AJropHTMA:

g = [
HU gnss 1 or 1 mo 5

5 1= 5 + 1 * 1
KL,

32. HemonanTens YepTeXHUK BBINOJHHJ CAEAVIONIHHA aaropuTM:

HI 5 pas
cMecTMTeECA Ha Bexktop (0, 2)
cMecTHMTLECH Ha BexkTtop (4, 0)

rI

Ha xkaxkyo ogHY KOMAaHAY MOKHO 3aMEeHHTh 2ITOT AJTOPHTM,
yToOBl YepTé:KHHK OKaszajlca B TOH Ke TodKe, 4YTO H IIOCJIe ero

BBITIOJIHEHH A ?

1) cMeQTHTLCA Ha BexTop (-4, 0)

0) cMooTKTLod Ha eexTOop (0, -2)

B) CMecTHMTLCA Ha BerTop (20, 10)
T) CMCCTMTLCH La BexTop (=20, =10}
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Maea 4
HAYAJNA MPOrPAMMUPOBAHUA
HA 93bIKE NACKAJIb

§4.1
OOwme cBeneHuUss 0 fA3blKe
nporpammMmupoBaHma llackanb

K naouweavie carosa:

* A3BIK NPpOrpaMMHPOEAHHAA * C.II}T}REﬁHLIE CJIOBA

* mporpamMmma * THUNBI JAAHHBIX

* cHCTeMa IIPOrpAMMHMPOBAHHS  * CTPYKTYpa NPOrpaMMEI

* amasuT * onepaTop NpUcBaAMBaHWA
A3BIEH IPOrpaMMHPOBAHHI — 5T0 (QOPMAJNBHBEIE HAS3BIKH, Ipei-

HasHaveHHBIe JUTE 3ATMHCH alTOPHUTMOB, HCTOJHHUTENCM KOTOPHIX Oy-
JleT KOMMOBIOTEp. SanMcH AJTOpPHTMOB HA A3bIKaX NporpaMMHpOBAHMA
HA3LIRATOTCS TPOTPAMMAMH,

CyliecTEYET HECHOJBKO TBICHY HA3bIKOB LpOorpaMMmuposadHus. Mbr
¢ BaMH TIOZHAKOMHMCA ¢ #A3LIKOM #OporpaMvupoBanua Ilackann,
KROTOpbIH OblLl paspaboran B 70-x rr. npououroro epeka Hurnaycom
Buprom (IlIpeiimapusa). Ceoé Ha3zBaHHe 3TOT A3LIK MOJVYHJI B 4HECTh
pparuysckoro yuesoro Baesza Ilackans, maBecTHOro He TOJIBKO CBOM-
MH JOCTH/HeHHAMH B MaTeMaTHKe, (usuke U (uraocopnn, HO H
CO3JIaHMEM IIepBOil B MHpE MeXaHWYeCKOH MAIIWHBI, BhINOJHABIIEH
CIOKEeHHe YHCces.

fAswik Ilackans cuMTaeTcd VHMBEpPCAJbHBIM S3BIKOM IIporpaMMM-
pPOBaHHA, TAK KAK OH MOKET NMPHUMEHATHCA [IJIA 3aMHCH AJTOPHTMOB
pellleHuA caMbIX pPasHBIX 3ajad (BLIYMCJIMTENbHBIX, 00paGoTKM TeKc-
TOB, MOCTPOEHHA TpahmdecKWX w3obpaykeHHI, TMOHMCKAa HWHOOPMAIIHH
u T. 0.). O nopuepusaer Apouedyprotit CMulb NPOZPAMMEPOSAHUAL,
B COOTBETCTBMH C KOTOPBIM MporpaMma mnpejcTasader coboil mocieno-
BATEJILHOCTL ONEPaTOpPOB, 3aJA0LIMX Te WJIN HWHBle AeiicTBHsAl.

1 C Apyrumm cTHAAMM NpPOrpaMMUpOBAHMA Bbl TMOBHAKOMHTECH NMPH M3YHeHHH

kypca wHpopmatnen B 10-11 wnaccax.
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O6wwme cBegeHuna 0 A3bIKE nNporpammMmupoBaHua lackanb

Huknayc Bupt (poa. B 1934 r) — weenuapckuin yve-
HblA, chneunanicT B o6nactu WHGOPMATHMKKM, OOWMH W13
M3BECTHEMALLWMX TeopeTWkos B obnactk paszpadoTem
A3LIKOE MPOrpaMMUpoBaHna, npodeccop KOMMNeTEpR-
HbiX Hayk. PazpaboTunk a3bika MNMackans M pana opyrux
A3LIKOE NPOrpaMMUpoBaHAA.

3anucaTh NporpaMMy Ha A3bIKe NPOrpaMMHpPOBAHHMA MOMKHO pyd-
Koli Ha aHcTKe Oymarm. Ina Toro 4rodel 3aO0yCTHTE NporpaMMy Ha
BBIIIOJHEHHE HA HKOMIBITEpe, HeodX0JHUMO BOCIOJIL30OBATLCH CHETEMOI
NPOrPaMMHPORANNKA, MPEACTABAAIONIcH cofofl madop KOMILIOTEPILIX
MHCTPYMEHTOB, HOTOPbLIH BRIAKUAET PEIAKTOD TeHCeTa, TPAHCIHATOD,
OTJIAAYHMK B JAPYTHEe COCTABJIAIIHE.

PenakTop Tenxcra — 2T0 TporpaMMa 78 BROJAA, PCIaKTHpPORANNA
v QopMAaTHPOBAHHA TEeHCTA LPOrpaAMMbL HA HA3bIKE LPOrpaMMHpPOBa-
HHHA.

Tpancnarop — HWHCTPYMEHT, MpeAHA3HAMCHHLIE AnA Tpeodpa3ora-
HUA 1IPOrpaMM, HAIMCAHHBIX HA HASBIKAX LPOrPAMMUPOBAHUA, B IIPOI-
paMMBl Ha MAIIWHHOM fA3blKe. TpaHCIATOPEI AeJATCA HA ABa KJjacca:
KOMRBUAAMOPs. W uHmepnpemamoput. KoMIOIMIATOD IepeBOIHT Bech
HCXOAHBIH TEKCT NPOTrpPaMMEI HAa MAaIOWHHEIN A3biK. WATepmperatop
MOCJeIOBATEIbHO MePeBOJUT HAa MAIIHMHHBIN A3BIK M BBIIOJHSAET Olle-
paTopbkl MCXOJHOTO TEKCTa INPOTrpaMMEI.

OTaamaurx — HICTPYMEeNT AJNA MoHCKA M HCOpaRIenHA OMHO0K
B uporpamme, OcHOBHble QYHKUMH OTIAJYMEAD [IOLIATI0OBOE BbIIOJIHE-
HHe MporpaMMbl ¢ OoToOpakeHHeM pe3yJbTATOB, OCTAHOBKA B 3apaHee
ONpefe/IéHHBIX TOYKAX, M3MeHeHHe 3HAaYeHWIl nepeMeHHBIX.

Mgu1 6ygem paboTaTh ¢ CHCTEMOH NpOrpaMMHpPOBAHHUA
Pascal ABC.NET (pmc. 4.1).

ITo ccuinke http://gotourl.ru/11951 LI maiigére MIoro moMe3noi
MHPOpMALUK AJd HAYHHAKUIIHKX [IPOrpaMMHCTOB, CMOMeTe CHAYATH
cucremy mnporpamMupoBaEna Pascal ABC.NET. OcuHoBHBIEe cBeIeHHA
o oTJajke nporpaMmM B cucreme nporpammupopannsa Pascal ABC.NET
NpUBeJeHbl B NpuiaoskeHHMH 1 yueOHHEKA.

al100.tilda. ws
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Hayana nporpaMmmupoBaHua Ha A3bike Mackanb

- chaan Mpaeske Bug Npoipases Cepenc Mooyl MarauL.
DEEd s a0 aE» o OsDEHE 3T
< Program_1.pas

Crpoka 1 CranSey 1

Puc. 4.1. Hurtephetic cueremer mporpavyHuporarna Pascal ABC.NET

4.1.1. AndaeuT n cnoBapb A3bIKa

OcHoBO#l #A3slka nporpaMmmupoBanua llackans, kKaxk m mawboro
OPYTOT0 SI3BIKA, ABIAETCH ampaBHT — HADOD DOMVCTHMEIX CHMBOJIOB,
KOTOpBbIe MOMHO HCHIOJB30OBATE AAA 3allHCH DpOoTrpaMMEBI. JTO:

* JaTHHCKHe nponucHbe Oyeewl (A, B, C, ..., X, Y, Z)

* MaTHHCKHWE CcTpoYHkle OVKBEI {(a, b, ¢, ..., X, ¥, Z);

* apabcrwme oudpsr (0, 1, 2, ..., 7, 8, 9);

* CTeNMWANLHLIC CUMBOMR (3WaKk TOMYEDKWBAAWA; 3HAKW TpennHa-
HHHA, Epyrible, EBajparHble 1 (GUrypHble CcHOOKH; sHaku apud-
MeTHUYeCKHX oIepamHil u ap.).

B kauecTBe HeAeNMMBIX 3JEMEHTOB (COCTABHBIX CHMBOJIOB) pac-
CMATPHBAIOTCA CJAEAVIOIIHEe MoCcJaeJoBaTeJbHOCTH CHMBOJIOB:

:= (3HaK ouepauHM [PHCBAMBAHMA);

»= U <= (3HaKH = W %);

<> (3HAK #);

// (HaYamo cTpoHHOTO KOMMEHTAPHS).

B sA3sbiKe cylmiecTBYET TaKKe HEKOTOpPOE KOJHYEeCcTBO pasind-
HBIX IeNoYeK CHMBOJIOB, pacCMaTpPHBAeMBIX KaK eJHHBIE CMBICJIOBBIE
aJleMeHTEl ¢ (PUMKCHPOBAHHBIM 3HadYeHMeM. TaxMe MENOYKH CHMBO-
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Obwwme cBeneHWa O A3blKe nporpaMmmMmupoBaHKa Nackanb

JOB HAIBIBAKITCA CAYVKeDHBIMH caoBaMH. B Tabn. 4.1 npuBegeH
OCHOBHBIE CJI}?H{'EEHHE CJA0EB&a, KOTOPEIe MBI ﬁ},TI[E‘M HCIIONBI0OBATE IR
34alIUCH mnIporpaMM Ha A3BIHE [Tackans.

Tabnuma 4.1
CnyxeOHble cnoea na3bika Mackans
CnyxebHoe cnoeo sa3bika MNackans 3HayeHune cnyxebHoro cnoea
and H
array MaccHB
begin HAYaJI10
do BEITIOJTHUTE
else HHa4de
end KOHeIl
for JLs
if ecIH
of H3
or HJIH
procedure npouesypa
program OporpaMMa
repeat MOBTOPATH
then TO
to Oo (VBeTHYHBAA O0)
until 10 (mo Tex mop, moKa)
var nepeMeHHaA
while noxa

Ilna obo3HadeHHA KOHCTAHT, IMePEeMEHHBIX, NPOrPaMM H JAPYIHX
00'BbEKTOB HCHOJNB3VIOTCA HMeHa — JI00ble OTIHUYHLBIE OT CIAVIHeOHBIX
CJA0B TOCTEeTOBATENLHOCTH OVEEB, DH(Ip M CHMEBOJIA TOJUEPKHBAHHA,
HAYMHAKIIHecs ¢ OVEBBI MJIH CHUMBOJIA MOJYEPKHMBAHHNA.

IIponucHBIe ¥ cTpouyHBIe OVKBBI B MMEeHAX He pas3IudaloTcH.

Inanaa mMenm Moxker OwlTh Jaw0b0i. Jlna yaoberea mMbl Gyaem
NOJIb30OBATHCA MMEHAMH, [JHHA KOTOPBIX HE NPEBBIIIAET 8 CHMBOJIOB.
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Hayana nporpaMmmupoBaHua Ha A3bike lMackanb

4.1.2. Tunbl paHHbLIX, Ucnonb3yembie B A3bike lMackans

B aszmike Ilackans MHCIOJB3YVIOTCA pasiaWYHBIE THNbI JAAHHBIX.
Muz ﬁ}T,I[EM IMOOBINBATECH HEKOTOPEIMI 3 TaK HASBIBAECMLIX ITPOCTBIX
THIOB JAHHBIX (Tadma. 4.2).

Tabnmuma 4.2
HekoTopsie TUNbI laHHbIX B A3biKe MNackans
Hazeanue OBo3zHaveHmne AonycTumMbelie 3HAYEHWHA
IlemouncaneEHBIA integer -2 147 483 648 ... 2 147 483 647
BemecTBeHHEI real -1.8-10%08 ., 1.8-10%06
CHMBOJLHEI char IIpoH3BOJABHEIA CHMBOJI
CrpoxkoBnIi string IMocnegoBaTeIbHOCTE CHMBOJIOB
NPOM3BOJILHOH JJIWHBI
Jloruyecknii boolean True M False

B BemjecTBeHHOM uYMHCJe IeJlad YacTbk OT ApoDHOI oTaensercs
roukoii. [Ipobensl BHYTpH 4YmMciIa HEeJONYCTHMEL.

4.1.3. CrpykTtypa nporpammbl Ha fa3bike lMackane

B nporpamme, sanucanHoi Ha assike [lackanb, MOMHO BBIIEJIHTH:
1) 3aroJI0OBOK NpPOrpaMMBEI;
2) pasgen uses;
3) pasfen ONHCAHHSA HCIOJb3YeMBIX AaHHBIX;
4) pazpgen onucaHMA JAENCTBMM M0 npeobpasoBaHWK  JAHHBIX

(mporpaMMHEBIH 6J0K).

SAr'0JIOBOK 1IPOIPAMMbI COCTOMT M3 Ciy:eDHOI'O CJ0BA program
¥ mMeHH nporpammbel. Ilocie mMeHH mporpaMMbl CTABHTCA TOYHKA C
3AIATOM.

Pazmenr uses MOMKET COAEPMEATE CIHCOK HWMEH TOAKJIOUASMBIX
moayaein. Hanpumep, ¢ nomMouibio CTPOKH

uses GraphlABC;
NoJAKJIUAeTCA MOIYJAb GraphlABEC, MO3BOJAIOIIHMIL co3laBaThk rpadi-
gecKHe 00BEKTHI.

Pazpen onmcaHmMsa JAaHHBIX COCTOMT M3 pasjieljia ONHCAHMA KOH-
craHT (const), paszmena ONHCAHWA NepeMeHHBIX (var) M HEeKOTOPBIX
APYrux pasaeiosl,

1 B 8 knacce Mbl OTpDAHMYHMMCH PACCMOTPEHHEM pa3JefioB ONMHCAHMA KOHCTAHT
M NepeMeHHBIX, OCTABME HM3y4YeHHe IPYIHX PasfiefioB JNA crapiieii INKOJbI.
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HEPEMEHHHH B nIporpaMMHADOBEAHTAR — aT0 IIOEMEHOBEAHHAA
00/1acTh ONEPATHEHOH HDaMATH, B KOTOPOH MOTIYT XPaHHTBCA JaHHLIE
ONpeaeIEHHOrO THIIA.

B paspene onmcaHMsa NepeMeHHBIX VKA3BIBAIOTCH MMeHAa MCIIOJIb-
3yeMBIX B IIpOorpaMMe IIepeMeHHBIX ¥ HMX THIIHI.

HUmena mepeMeHHBIX OJHOI0O THIIA NepedYMCJAIOTCHA 4Hepesd 3anAaTyIo,
3aTeM nNocJe JABOETOYHA VHAaASBIBAETCH HX THII, OIIHCAHHEe RKadxJoro
THIA 3aKaH4YHBaeTcA TOYKOH ¢ sanaToil. Hu:xe npueenén npumep
paszgesia ONMHUCAHHA NepeMeHHBIX:

var
i, J: integer; — IeJBIH THII
X: real; — BEIeCTBEHHbIN THII
a: char; ~— CHMBOJBHBIH THI

Hpﬂrpamma MOMeT He HMeTE 3aroJIOBEKAa; B Hell MOoKer OTCYTCTBO-
BATEH PARIENT UsSes M Pa3Ies] OMHCAHHA JAHHBIX. (JOA3ATEALHON YACTHIO
nporpaMmsl fBJfAeTcHa nporpaMMHBIA Gaok. OH coAep:HUT KOMAHJLI,
ONMCBIBAIOIIIE AJITOPHTM pemeHHA 3agadun. Ilporpammubii 60K Ha-
HHHaeTcHd ¢ CJAO0Ea begin 1 3aKaHYHBaeTCd CJ0BOM end ¢ TOUROH.

Hu:xe npuBegér obIIHE BHJ HNPOTPAMMEIL:

program <mMMmA NOPOTPAaMMBI>;

uses <CnMcoK Moaynem>;

const <CNMCOK NOCTOAHHBIX 3HAYEHMM>;

var <onMcaHme MChoNb3yeMblX MepeMeHHEIX>;

begin

<onepatop 1>;
<onepartop 2>;

<onepartop N>

end.

GHEDRTDDLI — A3BIKOEBEIE KOHCTPYKIOIHME, ¢ [MIOMOIOBREY HKOTOPHIX B
OPOTPAMMAX SAOHNCBIBAKITCA IeHCTBHS, BBIOOJHASMEIS HAN JAHHBIMI
B IIpollecce pellleHHA 3alavH.

Touxka c 3anATOH CJHAVIKHT pasjeJndTeJ]eM MeKAY olepaTopaMu,
4 He ARBRJAeTCA OKOHUYAHHEeM COOTEeTCTEVHIIIero olepatTopa.

Ilepen onmepatopom end TOUKY ¢ 3AISTOH CTABHTE He HYKHO.

4.1.4. Oneparop npucBauBaHu{

OcHoBHOE npeaﬁpaaoﬁaﬂue JaHHBIX, BEINOJHAeMOEe HKOMIIBIOTE-
poM, — IIPHCBANBAHHE ITEIJEMEHHO].E:I HOBOTO 3SHaYeHHA, HWTO O3Ha4da-
eT HaMeHeHHe CcoJepiaHMOoro obnacTy NMaMATH; OHO OCyIlecTBIAeTCA

al100.tilda. ws
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OMepaTopoM NPHCBAMRBANKA, ANATOTHYHLIM KOMANIC NTPHCBAWBAOWS
IHlgoapHoro anropurMuueckoro sassika. O0LOMIA Bl olepaTopa:

<MMsa repeMeHHOM> := <BblpaxeHue>

Onepanma nmpUCBAWBAHHMA JONYCTHMA JIA BCEX NPHBENEHHBIX B
Tabn. 4.2 Tunoe gaHHbBIX. Breipaxkenusa B Aswike Ilackanes KoHcTpyH-
PYIOTCA 10 paccMOTpPpeHHBIM panHee npasnaam aaa Illxoassoro aaro-
PHTMHYECKOTO A3BIKA.

PHCGMDTPI{M npounecc BBINOJHEHHA OIepaToOpoB IIPHCBAMBAHHA HA
caeavIOneM IIpuMepe:

O;

a :
b
s

-

[
W on =

+ b

IIlpr BRIODOJIHEHMH OHOEpATOpPA & := 10 B AYeHEY OIePATHBHOM
TaMATH KOMTEIOTEpa € MMeHeM a (B TiepeMeHHVI0 a) 3aHOCHTCA 3wave-
Hue 10; OpH BBIIOJHEHHH OIEepaTopda b = 5 B AYelKy OIUepPATHUBHOH
TaMATH KOMTBIOTEpa ¢ WMeHeM b zamocuTca 3Aavernwe 5, Ilpw RuI-
IOJHEHHM OIEPaTopa S :— & + 1 BHAYEHMA HUYeeE OlLepATHBHOH
TaMATH ¢ HMCHAMH # W o TepeHOoCATCA B OPOIeccop, TAC HaJ HUMHA
BBINIOJIHAETCHA onepanusa ciaoxkeHnda. IlonydyeHHBIT peayibTaT 3aHOCHT-
¢ B AUCHKY ONCPaTHBRIOH TaMATH ¢ uMeneM 3 (pme. 4.2).

IIpoueccop
10+ 5

e o
SR R

L»| a & b N
OuepaTHBHAH" IAMATE \®

Puc. 4.2. Ilponece BLIDMWIHCHHA OOCPATOPA IPHCEAMBAITHS

CAMOE INMABHOE

Ilackane — yHHBepCaJbHBIH A3BIK NPOTPaMMHPOBAHWUA, MOJYIHB-
I CBOE HA3BAHME B 4YecTh BeIjaweroca yuéHoro Biaesa [lackans.

B saswmike Ilackans uHcnoab3yloTcsa pasanvyHBIE THNLI JaHHBIX:
neJouncJeHHbIH (integer), BemecTBeHHBIM (real), CHMBOJIbBHBIH
(char), crpokoBeiil (string), norudeckuit (boolean) W Apyrue.




Cxay

O6wwme cBeneHWa O A3bliKe nporpaMmmMmupoBaHus Nackanb

B nmporpaMme, sanucadHOl Ha Asbike llackanb, MOKHO BBIJIEJIATH:

1) 3arosoBOK NIpPOrpaMMEl;

2) paznen uses;

3) pazges onMcaHMA HCIOAbB3YeMBIX MAAHHBIX;

4) pasmen onHcaHMA JeHCTBHH 1O npeo0pasoBaHHID JAaHHBIX

(nporpaMMHBIH 6J0K).
O6muit BHJ NporpaMMsbi:

program <uMsa NOPOTIPAMMBI>;
uses <CnmMcoK MOOyJemn>;
const <cnMCOK MNOCTOAHHEIY SHAYEHME>;
var <oOMCaHMe MCIOJNBE3YEMEX [IepeMeHHBIXN>;
begin
<onepaTop 1>;
<onepatop 2>;

<onepatTop N>
end.

|30ﬂp0ﬂhl“:ﬂﬂﬂﬂHHﬂ

1.

2.

B uyecTs Koro HazBaH A3blK nporpamMmupoBaHua llackans? Ilog-
roTOBLTE KpaTKyioo OHorpadguueckyo cunpaBry of aToM y4YEHOM.

I[Touemy sA3mik nporpammuporanus Ilackans cuwmTaerca yHUBeEp-
CaTbHBIM?
Yro BXoauT B coctaB aadasuTa Asbika llackans?

Kaxux TpebGoBanWi cieAyeT NPHAepPKHBATECA IIPH BbiDOpe HMEH
AJIA pasnauyHBIX 00BeKTOB B A3bike [lackans?

YrkaseiBad HasBaHMe, o0O3HAUeHMe MW JWANA30H, ONHMIINTEe H3-
BECTHBIE BAM THIIBI JAHHBIX, HCIOJb3yeMble B A3bike [lackans.

B uém pasanma wmexay umcaamum 100 m 100.0 B #A3bIKe
ITackans?

Kakyio CTpyKTYpY HMeeT nporpaMma, 3anMcaHHas Ha SA3bIKe
ITackans?

Kax sanmceiBaeTca pasjes ONMMCAHWA MEPEMEHHBIX?

3annImuTe B TETpajad pasjies ONHCAHHMA MePeMeHHBIX, Heodxoam-
MBIX JAJIfi BBEIYHCJICHHSA:

a) sHauenun QYHKIMH y = X7°;

0) miomaau NpAMOYTroOJLHHKA;
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Havana nporpammupoBaHua Ha A3bike ackaneb

B) CTOMMOCTH MNOKYIKH, COCTOAINEH H3 HECKOJBKHX T'ETIJ&.I['Eﬁ' H
TAKOTO e KoJudecTBa 00JoMKeK;

') CTOMMOCTH IIOKYVIIKH, COCTOAIIEl M3 HECKOJbBKHX TeTpajei,
HECKOJBKHX PyYeK M HEeCKOJBKHX KapaHJalle.
10. OnummuTe npolilecc BBEINOJHEHHA ONEepPATOPOB INpPHCBAHBAHHMA:
a :=3; b:=4; a :=a +b
11. 3anuimunTe B TeTpajH olnepaTop AJA:
a) BBIYHMCJEHHA CpelHero apugMeTHUYecKOI'o IepeMeHHBIX x1 M x2;
D) VMeHbIIeHHA Ha eJHHHOY 3HAUeHHA IlepeMeHHOH k;
E) VBeIHUYeHHA Ha eJHHHUNY 3HAYeHHA IIepeMeHHOI 1;

I‘) BEIMHCIIeHHA CTOHMOCTH IIOKYIIKH, CGCT{)HII},E-'ﬁ H3 HeCKOJBEKHX
TeTpajiel, HECKOJBKHX PVYeK W HECKOJABKHX KapaHaalleH.

§4.2
Opranmzauma BBOAAa WM BbIBOAA [AaHHbIX

Knwuesenle cnosa:

* oImepaTop BHIBOJA wWrite
* (hopMAT BRIBOJA
* omepaTop BROJA read

4.2.1. BeiBOA AaHHbIX

B mpeawpiayiiem naparpadge MBI MO3HAKOMHJIHCE CO CTPYKTYPOH
nporpaMmel Ha fA3eike Ilackanbk, HAYYMINCE ONNCHIBATE IepeMeHHEIE,
paccMOTpeJH OmnepaTop NpHcBaMBaHHA. JTOro AOCTATOYHO JJA TOTrO,
yro0Bl 3amMcaThs nporpaMmy npeobpazoBaHuAa AaHHBIX. Ho peayasrat
aTHX mnpeobpaszoBaHW HaAM BHAeH He Ovaer.

Jlna BeIRO#A NAHHBIX M3 ONEPATHBHOII IIAMATH Ha KPaH KOMIILIO-
Tepa HCIOAB3YVETCA OIepPATOR BRIBOIA wrlito:

write (<suopaxenme 1>, <Bupaxenme 2>, ..., <bBopaxeHue N>)

[ r
"

CITHCOK BLIBOA

31ech B KpYriabelXx cKoDKax MoMeniaeTcsa CHOHMCOK BBIBOJA — CIIH-
COK EH])B.J‘H'EHH'FI, JHAYEHHA KOTOPLBIX BBIBOJATCA Ha 2JKPaH. ITO0 MO-
rytT ObITh YHCIOBBLIE, CHMBOJIbHbBIE M JOTI'MYeCKHe BbhIpa)KeHMA, B TOM
HHCHIe INIepeMeéHHEBIe H KOHCTAHTEI.
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ODFEHHBELI.HH BBOOA W BbLIBOOA OaHHLIX

ITponaBoibHEIH HaDOP CHMBOJIOB, 3aKJIHYEHHBIH B amocTpodsl,
CYUTAETCHA CTPOKOROH KoHcTaHTOH. CTpoKOBas KOHCTAHTA MOMKET
COMEPKATE JIOOBIE CHMBOJIBI, HADHpaeMble Ha KJIABHATYDE.

Ilpumep 1

Queparop write {('s—', =) BbIIOJHHAETCH TAH:

1) ma oxpan BLIBOAATCA CHMBOJALI, 3aKJIOYCHILIC B COHCKE BLI-
BOJMA B auocTpodbl: s=

2) Ha PKpaH BBIBOAHWTCA 3HAYeHHe NepeMeHHOH, XpaHAIleecd B
AYeiiHe OlepATHBHON [AMATH ¢ MMeHeM =.

Fenn somauenwe mepeMeHHOH s paBHO 15, TO HA JKpPAHE MOSBHTCS:
s=15.

IIpumep 2

IIpu BEINOJNHEHHWH ONIepaTopa BBIBOJA BCE 3JIEMEHTHI CIMCKA BBIBO-
Jla BBIBOJAATCA HellocpeAcTBeHHO Apyr 3a japyrom. Tak, B pesynbrare

paboTel omepaTopa
write (1, 20, 300)

Ha SKpaH OyJAeT BEIRgAcHa MOCTeIOBATEIBLHOCTE TH(ppP 120300, Ko-
Topasg OvVaeT BOCIPHHMMATBCH HAMH Kak umeno 120300, a He Kar
TPH OTASTLHEIE HHCJIOBLIC KOHCTAHTHI, C/IeNTaTh BREIBOAWMEIC JAAHHLIC
bosee JOCTYMHBIMM AJA BOCHPHATHA MOMHO pasHbIMHM criocobamu.

BanaHT s ki OnepaTop BbIBOAA Peaynerar
Jaunn BbIBOOA P e A y

HﬂﬁHBHThpﬂaﬂEHH" write (1, ',', 20, ',', 300) 1,20,300

TeJHu — 3anAThIe

,H;'DﬁﬁBHTB pasaeH- write (1, ' ', 20, " ', 300) 1 20 300

TeJH — Tpobeasl

FHHaaThfhﬂpMﬂT write {1:3, 20:4, 300:5) 1 20 300

BREIBOJA
‘I‘DPMHT BHIEOJA — 3T VEAIBIBAEMOES IOCTIE IBOSTOYHA IIeJoe

YHCJIO0, OIpelefAmINee, CKOIbKO NO3HIHH Ha aEpaHe JOJIEKHAa 3a-
HHMAaATh BBIBOAMMAaA BeJanuynHa. Ecam mudp B uHcae MeHbIIe, YeM
3ape3epBMPOBAHHBIX I0J Hero MO3MIMII Ha 9sKpaHe, TO cBoDOJHEIE
MO3HIIHKA JAOMOJHAKTCA mpobemamMu caeBa oT uyuciaa. Ecam yvkasaH-
HOoe B (popmaTe BEIBOJA IIOCJE JBOETOYMSA YHMCJIO MeHbIle, YeMm Heob-
XO0OODHMO, TO OHO aABTOMATHHECHKH E}TIHET YEEJIHYEeHO 00 MHHHMAJBHO
HeoOxXoAMMOTO.
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Ilpumep 3

Jlna BBRIBOJA BEIECTBEHHOIO YHMCJA B CIHMCKE BBIBOJAA [UIA KayKJI0T0
BEIpAjKeHHA VKAa3kRIBAIOTCHA JBa ImapaMerpa:
1) obmee KoOJAWYECTBO MO3WIMHA, OTBOAHMBIX I0JA 4ducao (¢ yvdéTom
TOUKH-Pa3iesInTeNd);
2) KomM4decTBO MO3HWIMH B ApoOHOH YacTH 4YHCJA.

OnepaTtop BbIBOAA PeaynsTaT BbINONHEHWA OneparTopa
write ('s=', s:2:0) 5=15
write ('s=", s5:3:1) 5=15.0
write ('s=", s5:4:1) 5=15.0
write ('s=', s5:5:1) s= 15.0

Kak MOXHO 0BBACHUTHL OMHAKOBRIE pe3yneTaTkl EbINONHEHWA Onepa-
TOpOB BO 2-h U 3-W CTpOkKax npueeneéHHoOW Bbiwe Tabnuubl? O6cy-
auTe 3ToT BONPOC B rpynne.

aoe

llpy BBIIIOJIHEHHM HECHOJLHHMX OIEPATOPOB Write BbIBOL OCY-
HIeCTBIAECTCA B OAHOH W ToH Xe cTpoxe. Oneparop wrileln mocie
BBIBOJIa HA 3KPAH BCEeX 3JEMEHTOB M3 CIMCKA BBIBOJA OCYIIECTBJAET
Iepexo] Ha CIeJAVIOINIVIO CTpoKY (JHHHIO, line). [pyrux pasauupH
MeX Y OIepaTopaMH write M writeln HeT.

4.2.2. MNepeana nporpamma Ha a3bike Mackanb

e Ilonsaysick paccMOTPeHHBIMH ONEpATOPAMH, COCTABHM IIpOrpam-
MY, BBIYMCIAAWIIVIO IJIAHY OKPVHOCTH W IJOHIalb Kpyra pagMycoM
5,4 cMm.

HMexonsbpiM fAHHBIM B 3TOH 3aja4de #ABJAHETCH paguyc: © = 5,4 cm.
PeayanraTomM padoThl TIPOTPAMMEI  JIOMIKILI BLITL BeIHUHUNLI, © —
AJAMHA OKPYHHOCTH M 5 — ILJA0OIAALERE HPyra; ©, 5 1 ¥ — Be/llMUMHGbBL
BCIMECTRCHOITOND TIHIIA.

Hexonnabie jgaHHBIE M Pe3yiabTaThl CBA3AHBI COOTHOIIEHHMAMH,
M3BECTHEIMH M3 KVpea MATEMATHKM: ¢ = ZTr, & = Tri,

IIporpamma, pealHavIONIad BbIYHCAeHHA OO »THM GopMyaM,
Oymer MMeThL BHA:

const

pi = 3.14;
var

r, ¢, s: real;
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OpraHunzauns BBoAa U BbIBOAA AAHHbIX

begin
r := 5.4;
c := 2%pi*r;
8 1= pi*r*r;
writeln ('c=', c:7:4);
write ('s=', s5:7:4}
end.

JTa mporpaMMa BepHA W pelllaeT MOCTABJEHHVIO 3ajady. SalyCcTHB

€€ Ha BBIMOJHEHHe, BBl JOJIKHBI NOJYYHTH CIeAVIONIHII pes3yabTaT
(puc. 4.3).

@aiwn  (Npaeka Bwg  [lporpamma Cepewc  Mogynu  TNMomows

DEHS @9 PE > &g (Ao

Puc. 4.3. PegviabraT BHITOJHEHHH TEPBOH NPOCPAMMBI

Ilocne BBOAa TekcTa IporpaMMbl M €€ 3amycKa 4YTO-TO MOMKET
MOMTH HE TAK, W Bhl OKa’yKeTech B OJHOW W3 JABYX CHTYaI[WH:

1) omgHa M3 CTPOK OKpacHJachk KPACHBIM IIBETOM M NOABMJIOCE C0O00-
meHHe 00 OIHOKe — 3T0 CHHTAKCHYECKAs OImMOKA4: BO3MOMKHO,
BBl TMPOOYCTHJAW WIH HamWcald He TOT CHMBOJ, 3aldBIIW MMOCTa-
BUTh 3HAK «;» U T. d.;

2) mporpaMMa BBIDOJHHJIACE, HO MNOJYYeH JApyroii oTBeT — 3TO
IOTHYECEAsI OmHMOKA: BO3MOMHO, Bbl OMIHOJAMCHE HPH 340HCH
APM(PMETHICCKIX RBREIPAKCHWATH,

HcenpaesTe 0ImMOKY M INOBTOPHO 3AIyCTHTE MPOrpaMMy HA BBINOJI-
HegHe. Taxoil nponece HASBLIBAETCH OTIATKOH nporpammsel. Ou Oyaer
3AREPIIEH B TOT MOMEHT, KOT/[A BEI MOJYIHTE TpeOVeMLIil pesyanpTar,

M Beé-rakM cocTaB/ieHHAA HAMM IporpaMMa HMMeeT CYIIeCTBeHHBIH
HEeJIOCTATOK: OHA HAXOAHT JAJHHY OKPYKHOCTH H IUIOIIAAL Kpyra IJs
elMHCTBEHHOro 3HadYeHus pajguyca (5,4 cm). lnsa toro yrobbl BRIYMC-
JUTE AJHHY OKPYKHOCTH M IJIOIIaAb Kpyra AJA APYroro 3HadeHHA
pajguyca, norpedyercd BHOCHTh M3MEHEHHH HEINOCPEeJACTBEHHO B TEKCT
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IpOrpaMMEI, 4 HMEHHO H3MeHATH OIepaTop NpHCBaHBaHHA. BHece-
HHe M3MeHeHHH B CYIIeCTBYIOIIVIO IIPpOrpaMMy II0 MeHbIeil Mepe He
Beerga yaodHO (Hampmmep, Korga mporpaMma 0oJbInas M OIepaTopoB
npucBaMBaHua MHoro). Huike BBl MO3HAKOMHTECE C ONEpPATOPOM, I03-
BOJIAIOIIMM BBOJAHTH MCXOAHBIE JaHHBIE B Iporecce paboTsl Imporpam-
MBI, He npuberas K M3MeHEeHHMI0 TeKCTa IPOrpaMMbI.

4.2.3. BeEoa aaHHbIX C KNaBuatypbl

Il.JIH BEOIA 3HAYeHHI nmepeMeHHEBIX B OIepaTHEHVI) IIaMATE
HCIOJb3YVETCH OLepaTop BBOoga read:

read (<uM#A MepevMedrol | =, <y Tepevad ol P, |, <WNVT TTepeMe HoF s )

[ "
w

CIHCOE BEOJIA
1lpu BBEINOJHEHHH OLEpATOPA Yoad HOMUBHTED HNEPEeXOiHT B pe-
UM OMHIAHHA JaHHBIX: NOJLB30BATENE AOJIKEH BBECTH JaHHEBIE C
KJIABHATYPBI M HasKaTh xaasumy Enferl. Heckoubko sHaueHuii nepe-
MEeHHBIX YHCJOBBIX THIIOB MOTYT BBOAHTHCA Uepes mpobes HIH depes
ganaTyio. [Ipu BBOJE CHMMBOJBLHBIX NepeMeHHBIX mnpobea M sanATas
BOCIPHHHMAIOTCA KaK CHMBOJEI, MMO3TOMY CTABHTH HUX HEJIb3A.
Ilepeoe BRenéHHOE IOJIL30BATEJNEM 3HAUYEHHE IepeMeHHO#l Iome-
maeTrca B AYCHKY NaMATH, HMA KOTOPOH PpAacHoJIO/eHO NepBbBIM B
cnucke BBoga, U T. A. IlosToMy THNBI BBOAMMBIX 3HAYeHMI (BXOAHOTO
MMOTOKA) JAOJIKHBI COOTBETCTBOBATH THIIAM IIepeMeHHBIX, VKA3AHHBIX B
pasjese ONMMCAHWUA MNepeMeHHEIX.

IIpumep
IIycTs
var
i, j: integer;
x: real;
ITpucBoMM mepeMeHABIM 1, J, = 3Hawenwd 1, 0w 2.5, Ilma sroro
BOCIHOJBIVEMCH OIEDATOPOM
read (i, j, x)
M OpraHMayeM BXOJHOH IOTOK OJHHMM W3 CHeAVIOIHX crnocoboB:
1 0 2.5 <Enter> 1 0 <Enter> 1 <Enter>

2.5 <Enter> 0 <Enter>
2.5 <Enter>

31eck MBI NpeJCTABHJAH BXOJAHOI IOTOK B BHAE OJAHOI, ABYVX H
TPEX CTPOK.
1

Hamxarmen RTaBWOMM Knier MoFeT cOMDORMKETATRCA BRROJ KAMI0OTD ZHAUEHWA,
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OpraHm3aunsa BeoAa WU BbiBOAA AAHHbIX

IIns BBOAA MOAHHBIX C KJABHATYPBl MOMKHO TAKIKE HCIOIb30-
BaTL omeparop readln. Ilocle BrImogHeHHA readln ocylIecTBIIAET-
cA ABTOMATHYECKHH [EPexXoj Ha HOBYI CTPOKY BXOJHOTO IIOTOKA,
Jajke ecaM B TeKYIeil CTPOKe OCTAJMCE HEeBBeJSHHBLIE CHMBOJLI.
Tarknm DﬁpﬂSDM, roeadln DO3BOISEeT CUMTRIBATE JHIOR HadaJIbEHYH)
YACTEL BBEJEHHOI IMOJL30BATE/IEM CTPOKHM M, IIPOMTHOPUPOBAB €8 OKOH-
YaHHE, MePexXoANTh K CJAeAVIOIIeH CTPOKe.

VcosepiieHeTEYeM NpeABIAVIIVIO NPOrPAMMY, OPraHM30BAB B HeM
BBOJ, OAHHBIX € IIOMOIIBK OmepaTtopa road. A 4TobBl DOAB30BATEID
adHaJ, JAJA Yero npejHasHauyeHa IporpaMma, M [OHHMAJ, KaKoe UMeH-
HO JeHCTBHE OKHAAET OT HEro KOMIBIOTED, BBIBEJEM COOTBETCTBY-
IOIMe TeKCTOBLIE COODIIeHHA ¢ IIOMOIILI OIepaTopa writelrn:

const

pi = 3.14;
var
r, c, s: real;
begin
writeln ('BeluMCneHMe IONMHE OKPYXHOCTM M Muowanu kpyra');
write ('Beegure r>>');
read (r);
G = 2kpmiRyas
s 1= pi¥*r*r;

writeln (‘c=', ¢:7:4);
write ('s=', s5:7:4)
end.
PeayasTar BBINOJHEHMSA  YCOBEPIIEHCTBOBAHHON  NPOrpaMMbI
B Pascal ABC.NET mnpeacrasneH Ha puc. 4.4.

daiwn Mpaeka Bug (Mporpamma Cepewvc Mooynw  Momowes

DSEHP X @A 9S8 » o @ (e

BulyMcCNneHMe ONMHEl OKPY#HOCTM M MNoWaiM Kpyra
Beegure r>>8.5

c=53.3800

s=226.8650

Puc. 4.4. PesyaepTaT BRITTONHEHWA VCOREPIMEHCTEORAHHOH MPOTPAMMET
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C momoImpi0o yCcOBepHmIeHCTBOBAHHOM NpOrpaMMBbl MOYKHO BBIYHC-
JUTH JAJUHY OKPYKHOCTH M NJOIaib Kpyra ana Jjawoboro sHade-
HAA r. MHaue TOBOPS, OPOTPAMMA PENI&4eT He eIUHHYHYH 3aJady,
a uenelil kKnacc sajgad. Kpome Toro, B nmporpaMMe NOHATHO W yxob-
HO OpPraHM30BaH BBOJ HCXOJHBIX JaHHBIX M BBIBOJ MOJYyYaeMbIX pe-
3yABTATOB. JTO oDecreyHBaeT JAPYKECTBEHHOCTH IOJB30BATEJNLCKOTO
uHTepdeica.

CAMOE MMABHOE
Jlna BBOmA B oONEepaTHBHVI0O NAMATE 3HAYEHHWH IepeMeHHBIX
WCTTOTR3VIOTCA OTMepaTopsl BROJA read W readln,

Jlna BBIBOJA JAHHBIX W3 ONEPATHBHOM NaMATH HA 9KPAH MOHHTO-
pa HCOOJb3VIOTCSA OIepaTophl BBRIBOJA writse H writeln.

BBox HMCXOZHBIX AAHHBIX M BBEIBOJ Pe3YVJILTATOB NOJKHEI OBITH
OpraHM30BaHbl IOHATHO W yA00HO; 3T0o ofecnednBaeT Jpy:KeCcTBeH-
HOCTH TIOJIB30BATEJIBCKOTO HHTep(eica.

Bonpocel u 3apgaHna

1. lemourcIeAHEIM TIEPeMEHHBIM 1, ], k HYKHO TPHCBOWTE COOT-
BETCTBEHHO 3HadeHudA 10, 20 wu 30. 3alMiuMTe ONEpaTop BBOIA,
COOTBOTCTEVICITIHH BXOJHOMY MOTOKY:

a) 20 10 30
) 30 20 10
B) 10 30 20
E IIpoepeTe ceba, gonMcaB ¥ BBHIMOJHUE B Cpejle IpOrpaMMHpOBa-
HHA CJeAVIONIVI0 NporpaMmy:
var
i, 3, k: real;
begin
// MecTo mna onepaTopa BEOJZa
writeln ('i=", 1);
writeln ('3j=', 3j);
write ('k=’, k)
end.

2. OnumnTe mnepeMeHHBIe, HEOOXOAHMEBIe [AJA BBIYHCIEHHA ILIO-
a1 TPeyroJbHUKAa N0 AJHMHAM €ro TpPeéx CTOPOH, M 3alMIIH-
Te omnepaTtop, obecnedHBAIOIIHH BBOJ HeOOXOAHMBIX MCXOAHBIX
JAHHBIX.
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DDI’EHHBE!LI.HH BBOOA W BbLIBOOA OaHHLIX

3. Ilyvets & — mHeloddcIeHHAsT NepeMeHHAS, KOTOPOH OpHCBOeHO 3HA-
yegre 1. Yro apiaerca Pe3VJABTATOM BRIIIOJIHEeHITA DHEPEITDPE[?
a) write (a)
0) write ('a')
B) write {('a="', a)
IIpoeepbre cebs, AonMcaB M BBITOJHUB B cpejle NMporpaMMUpoBa-
HHA CIeIVIIIVIO OporpaMMy:

var

a: real;
begin

a := 15

// MecTo nna onepaTopa BHEOOAa
end.

4. Kakum o00paszoM MOKHO BBIBECTH HA 5JKPAH BellecTEeHHOe
gyucao? IloskcnepumenTupyiiTe ¢ GopMaToM BBIBOJA BeIeCTBEH-
HOro uHciaa 12.5, ykasplBag pasHoe YHCJA0 NO3HIHH IJA ero
nejgo M ApodHON yacTei.

var

a: real;
begin

a = 12.5

// MecTo mnA onepaTopa BHEOOA
end.

9. 3anuImHTe OIIepaTopkl BBOIA 3HaAUYeHHH ABYX nepeMeHHBIX H BERI-
BOJA HX B Gﬁp&TH{)M Inmopagkee.

6. Ilas (pparMeHT nporpaMMbl:

read (a); read (b); c: = a + b; write (a); write (b):
write (c)

CﬂEﬂHﬁTE ero 3allickE HKOpode, COKPATHE HKOJHYeCTBO OllepaTOopoB
BBOJIa M BBIBOJA.

7. Jlan (parMeHT TMpPOrpaMMBI:

a :=10; b (= a + 1; a := b - a; write {(a, b)
Yro Oyzer BBIBeeHO HA 3KpaH KoMIbslOTepa?

8. Hamumiure mporpaMmy, KOTOpas BEIYHCIAET IJIOMAAbL W IIepH-
MeTp NpAMOYroJbHHUKA M0 JJHMHAM JABYX €ro CTOPOH.

D

al100.tilda.ws
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§4.3
MporpammMmupoBaHme JNUHEWHbIX anropuTMoOB

Knaouweanie crosa:

s BEIIJ,ECTEEHHLIﬁ THII JaHHEIX - CTpﬂKOBHﬁ THII JaHHBIX
* [eJIOYHCJAeHHBIH THI MJaHHBIX * JIOTHUECKHH THI MJaHHBIX
* CHMMBOJIBHBIM THII JAaHHBIX

IIporpammel, peaimaywlinue JHHeHHBIE AJTOPHUTMBI, SABIAKTCH
npocredmuMi. Bece wuMeommeca B HHX ONepaTopbl BBITOJHAKTCH
nocjaefoBaTeJbHO, OJWH 3a JpPYTHM.

I[IporpaMmMupysa JHHEHHBIE AATOPUTMBI, paccMOTpuM OoJsiee moA-
podHO IeJIOYHCIeHHBIe, JOIHYeCcKHe, CHMBOJIbBHEIE H CTPOKOBBLIE THIIBI
JAHHBIX, a4 TaK¥e MO3HAKOMHMCH C I‘]Z)H.(])I—ITI'EGHHMH BOSMOHOCTAMHA

cucrembl Pascal ABC.NET.

4.3.1. YucnoBblie TUNbI OaHHbIX

Bbl y:ie B3HAKOMBEI ¢ OCHOBHBIMM YHCJOBBEIMH THIAMH JaHHBIX
intcger H recal. K JAHHBIM 2THX THIIOE IIPIMEeHHMBI CTAHIADTHBIE
(PYHKIIMH, YacTk M3 KOTOPBLIX IpHEBedeHa B Tabm. 4.3.

Tabnunma 4.3
CranpapTtHbie dpyHkUuMKn a3bika Mackane
PyHKLMA HaznavyeHnue Tun aprymedta | Tun pesynerata
abs (x) Moayae x integer, real Takoii ke, Kak
V apryMeHTa
sqr (x) Keagpar x integer, real Takoii e, Kak

y apryMeHTa

sgrt (x) Kpazpatuelii kopens |1nteger, real rea.
H3 X
round (x) OKpyriaenue x 1o real
GIHAaHIIers Ie/1oro
int (x) Ilenas gacTeb x real
frac(x) Mpobuas yacTs real
random CnyuaiiHoe yHca0 OT & real
0 ool
random(X) | CayuaiiHoe uncyao or | integer integer

i oo x
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IIpumep 1

Hecenegyem padory GgyHEHEIME round, ‘nt @ frac, OPpHMeHHB HX
K HEKOTOPOMY RelTlecTReHHOMY x, IIporpamma OvieT WMeTh BH/I:

var .
X: real;

begin
writeln ('Hccnemoeanme odyHrumi round, int, frac');
write ('Beeoute x>>');
readln (x);

writeln ('Oxpyrnenme: ', round (x));

writeln ('lUenasa 4dacTe: ', int (x)):

writeln ('[dpo6Hasa uyacte: ', frac (x))
end.

3anyctute nporpamMy HEecKONeKD pas ana kaxnoro =< = {10.2;
10.8; -10.2; —-10.8} Y10 BB MOXETe CKa3aTk O TUNE pes3ynbTa-
Ta KaXOoW W3 3Tux PyHKUWMA? C 4em, No Bawemy MHEeHWIO, CBA3aH
BV peaynbTata paboTel dyHkUMW frac (x)7?

Ob6cypuTe aTtoT BONPOC B rpynne.

4.3.2. Ueno4ymcneHHbl TUN OaHHbIX

Hapg neasiMu uncaaMu B fAs3biKe Ilackans BEIMONHAIOTCA claexy-
OI[He onepanMu: ciaoskenue (+), BelunTanme (—), yMHOMeHHe (*), mo-
Jy4eHHe HeIloJHOro "HacTHoro (div), moJgydeHHe OCTATKA OT JeJleHHA
(mod) 1 genenue (/). PesyiabrarThl NepBbIX NATH Olepanuii — Lejble
yucsaa. PesyabTaToM onepamdH JAeNeHHA MOKeT OBIThH BellecTBeHHOE
YHCJI0.

IIpumep 2

danumeM IpPOrpaMMy HAXOMJIEHHS CYMMBI IIH(P BBOJHMOTIO
¢ KJABMATYPBI HATYPAJIBHOrO TPEX3HAYHOrO 4YMCJA.

HCHGJ’ILEY\EM TOT (IIEHT, gTO MDOJOMHTEeJIBHOE TpéXEHaqHDe YHCIIO
MOMCHO TIPEICTABHTE B BHIAE CIASAVIONEH cyMMBI: x=a- 100+ 610 + ¢,

rae a, b, ¢ — IHQPH YHCIA.
var
X, a, b, ¢, 8: integer;
begin
writeln ('HaxoxpeHue cymMbl UMbp TPEXIHAYWHOTO uMcmaa');
write ('BeemgmTe MCXOOHOS YMCHO X>>'");

readln (x);
a = x div 100;
b := x mod 100 div 10;
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= x mod 10;
a + b + c;

rite { $='p 5}

Yemy paesHa cymma uudp dmcna 1237 A ymucna —1237 Coenapgaiot nu
BalUW pe3ynbTatbl ¢ peaynstaramu paboTbl nporpammel? Kak MOXHO
0BBLACHUTL U MCNpaBuTL OWKMOKY B nporpamme?

O6GcyauTe 3TOT BONPOC B rpynne.

Ad

4.3.3. CMMBO/IbHbIA U CTPOKOBbLIA TUMbI AaHHbIX

SHadelieM CHMBOJLION BeIWTHNOLI (THO char) B aAsbike Ilackann
ABAAeTCA 0001 M3 CHMBOJIOB, KOTOPBIM MOMHO NOJVYUTHL HAa 3Kpa-
HEe Ha)KaTHeM Ha KJaBHAType OAHOH W3 KJABHII HJIH KOMOHMHAIIHH
KJIABMIIIL.

B Texcre mporpaMMbl KOHCTAHTY CHMBOJIBHOTO THIIA MOJKHO 3a-
JaTh, 3aREJIOYHE J000H H300paskaeMBIH CHMEBOJ B anoctpodsl: 'F',
VR B

Ecin 3HadeHAHMe CHMBOJBHONW HepeMeHHOH CUHTBEIBAETCA ¢ KJIaBHAa-
TYpPBI, TO ero caeayer Habupars Oes3 amoctpodos.

SHaueHHeM CTPOKOBON BeJMHUYHHBI (THI string) ABJAAeTCcA HMPOH3-
BOJIEHAA MMOoCHenoBaTe]ILHOCTE CHMBOJIOB, JAKJIOYEHHAA B HHDGTPD{I}I:I.

Yrobel o0paTHTECA B IporpaMMe K KOHKPETHOMY CHMBOJY CTPO-
KW, HAJO VKA3aATh MMA CTPOKOBOH NepeMeHHOH U MOpPAAKOBBEIH HOMED
(HHJekc) cHMBOAA B 9ToH cTpoKe. Taw, samichk =[.] ofo3HadaeT Oep-
BBIH CHIMBOJ CTPOEH 5.

B Ilackane cTpoKH MOKHO CHeNJATE M cpaBHHUBaTh. CpaBHeHHe
CTPOK NPOMCXOAHT NYTEM MOCHMBOJIBHOTO CpaBHEHHMA KOJJ0OB 00pasy-
ION[HX UX CHMBOJIOB.

Pacemorpum HekoTopsle (DYHKIIMH, NPHMEHHMBIE K CHMBOJBHBIM
H CTPOKOBHIM BenuunHaMm (Tabn. 4.4).

Tabnuna 4.4
dyHKuuKn 06paboTKM CUMBONBHBIX U CTPOKOBbIX BENWYUH
DyHKUMA HasnauyeHne Lok Lk
aprymeHTa | pesynkrata
ord(s) Kox, cooTBeTCTBYIOIMIA caM- | Char integer
BOJV S B Koaupobeke Unicode
chr (x) CHMBOJI, COOTBETCTBYIONIHI | lnteger char
KOAY % B Kogmposxe Unicode
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Orconvanue mabdn. 4.4

Tun Tun
KUMA HaanayeHwne
Pyuxum aprymeHTa pesyneraTta
length(s) JInuHa CTPOKH S string integer
copy(s, k, n) | KonupoBaame r cuMsojgoB | S — string |string
CTPOKH 5, HAYHHAA ¢ moan- | K — integer
nuH K n — integer |
IIpumep 3

3anuiieM NporpaMMy, B KOTOpPOM [AJd BBeIEéHHON ¢ KJABHATY-
pel OYKBBI HA 9KPAH BBIBOAHTCA €€ KOJ. 3aTeM HA YKpPaH BBIBOJXHUT-
CA CTpoOKa, NpejcTaBiasiomas coboil IocHeJoBATENBLHOCTE M3 TPEX
OYKB HCHOOAB3YeMOH KOAOBOH TabiamMnel: OVKBEI, IIpeAlIecTBYIOIIEH
MCXOAHOM; McxoaAHOM OYVKBBI; OVKBBI, CAeIVIOIIe 3a MCXOAHOM.

var
a: char;
kod: integer;
b: string;
begin
writeln ('Kom u cTpoka');
write ('BeemuMTe MCXOIHYKD GYKBy>>");
read (a);
kod := ord(a);
b := chri(kod-1) + chri{kod) + chr{kod+l);
writeln ('Konm Gykew ', a, ' - ', kod);
write ('Crpoka: ', b)
end.
Ilpumep 4

danfimeM TpOrpaMMy, KOTOpad W3 ABYX CTPOK (POpPMHDYeT TPeThio
CTPOKY M ONpejejsieT e€ IJINUHY.
var
a; b; c= string;
n: integer;

begin
writeln ('HoBas cTpoxa');
a := "wmHbopmaumsa';
b := "aBToMaTuka';
c := copy (a, 1, 5) + copy (b, 5, 6);
writeln (c);
n := length(c):
write ('n=', n)

end.
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4.3.4. JlornyeckMin TUN OaHHbIX

Kak wuaBecTHO, BEJIMUYMHBI JOrMYECKOro THUNA NPHUHUMAKT BCETO
asa amauenudg; B Ilackame oTo false W Lrue, 9TH KOUCTAUTLI ONpe-
JdeJIeHEL TAEKE, 4T0 false < C“rue,

Jloruueckue 3JMAYMEHHA TOJIVHAIOTCH B PE3VILTATE BLIIOJIIEHHIST
omnepanuii cpaBHeHMHA YHMCIOBBIX, CHMBOJbHBIX, CTPOKOBBIX M JIOTH-
yecKkuX BuIpaskeHui#. llosTomy B Ilackane sormdeckoill mepeMeHHOH
MO¥HO NPHCBAWBATHL pPe3yJIbTAT ONEPAINM CPABHEHMA.

Ilpumep 5

Hanumem mnporpaMmy, ONpeaeasiollyid HWCTHHHOCTL BhICKA3BI-
BaAMg «HWemo 1 ABAAeTcA USTHEIM» JIIA TIPOM3BOJABHOTO IEJI0TO
UHCJgaa In.

Myers ans — JorWYecKasd TIepeMenHAadA, a r — Tejad TepeMeH-
was. Torga B pesyibTaTe BBINOJHEHHS olepaTopa NpHCBaAMBAHWA

ans = nmod 2 = 0

nepeMeHHONH ans Oyler UPHUCBOEHO BSHAUEHME True M[OpH  J000M
JeTHOM 1 W falzs — R TPOTHBHOM CIyHac,

var
n: integer;
ans: boolean;

begin
writeln ('BeickastlEaHme o 4ETHOCTM umMcrna') ;
write ('BeemuTe MCXOoOHCOe uYMCIo>>"):
read (n);
ans = nmod Z2 = {;
write ('Ymcno ', n, ' ABIAeTCHA 4YETHEM - ', ans)
end.

JIDI‘H'-I'EC]{PIM nepeMeHHbIM MOMHO HNPHCBEAHEBATE 3HAYEHHMA JIOTH-
JeCKHX BEIPaKeHHI, IOCTPOEHHBIX C NOMOIILI0 M3BEeCTHBIX BaM JIOTH-
yecknx onepanuin M, UJIH, HE, xkoropeie B Ilackane ofGoznauaiwoTca
COOTBCTCTRBCHHO and, or, not.

Ilpumep 6
Hanumem nporpaMMmy, ONpeeJAlyI0 MCTHHHOCTE BHICKA3bIBA-
Husa «CyIIecTByeT TPEeyroabHHE ¢ IIHHAMH CTOPOH &, b, c» auaa

IPOU3BOJBHBEIX HATYVPAJIBHBIX 4YHced z, b, .
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var
a, b, c: integer;
ans: boolean:;

begin
writeln ('BriCKa3kmEaHME O CYIWECTBOBAHMM TpeyTroOnbHMEKA') ;
write ('BBemouMTe 3HaueHMAa a, b, c>>"});
readln (a, b, c);
ans := (a <b +c) and (b < a + c) and (c < a + b);
writeln ('CyuwecTByeT TpeyTronbHMK CO CcTOpoHaummu ',
day Yy Yyiby Y Y e T o= ', :ana)
end.

4.3.5. Npadpmyeckne NpUMHUTUBLI

B cpene Pascal ABC.NET ecTs BOZMOMKHOCTE CTPOMTE HM300pake-
HHA W3 rpauydecKHX NPHMHTHBOB — OTPe3K0OB, NPAMOYTOJBHHKOB,
okpyixHOcTell. Ilna atoro Mcnonbayercs OuOIHOTeKA GraphiBCl,

Ilomoxerne UTYPp B IPahHUecKOM OKHE 38T8ETCA KOOPTHHATA-
MM — IMOPAAKOBEIMH HOMEpaMHM MHKCeJeil II0 MOPHU3OHTAJNM M IO Bep-
THEATH. OTCYET 3HAYEHHWHE HOODAMHATHE X OPOHCXOAHT CIEBA HAIIPABO,
KOOPAWHATEL v — CBepxy BHH3. ['padpuyeckoe OKHO N0 VMOJTUAHHIO
nmeer pasmepbl 640x480 nukrceneii. ByabTe BHHUMAaATENBHBI: Tarkas
cHUCTEMa KOOPJAHMHAT OTJHYaeTcA OT TOHM, KOTOPYI0O BBl HMCIOJBL3YVeTe
HA VpPpOoKax MaATEMATHEH.

IIpumep 7

C moMoOIIBIO CHAEAVIONIEH MpOTpaMMbI CTPOHTCA MPHBEAEHHOE HHIKE
rpaduueckoe muaobparkeHue.

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 Hekoropble BO3MOMHOCTH 3TOiHl OMOGJMOTEKN NPEACTABIEHBI B NPUJIOKEHHH 2,

167
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0 Bocnpoussegute nporpammy B cpene PascalABC.NET. Wccnepyite
oneparops!, w3obpaxawwwe rpadwuyeckrne npumMuTHesl. Bupowname-
E HUTE NporpaMmmy Tak, 4Tobbl NONYYMNOCE W3oGpaxeHwe:

CAMOE IMABHOE

B aapike Ilackans MCnons3yioTCa BelleCTBeHHBIN, IeT0YHCIeHHBIH,
CHMBOJIBHBIH, CTPOKOBBII, JOTHYECKHH ® JApPyrHe THIB AaHHBIX. [lna
HHUX ONpejelieHbl COOTBETCTBYIOIIME olepanuy ¥ (PVHKIIMH.

Bonpocsl n 3agaHuna

e 1. OnpepenuTe peayiasTaT paldoTel ODpOrpaMMbl. JanHIIHATEe MaTeMa-
THUYSCEYI (opMyiy A BbIUMCJISHWMH SHAYEHHHA 5.

var
a, b, c: integer;
p, s: real;

begin
a :1= 12;
b 1= h;
c := 13;
p = (a+b+c) / 2;
8 i= p;
5 (=8 % (p - a);
s =8 * (p - b);
8 =8% (p-.C);
s := sqgrt(s);
write('s = ', s)

end.

e 2. PazpaboraliTe B 0TIAgbLTe NOPOrPaMMYy, BBUMHCISIVIY I IJg

3aflaHHOrO X 1o (QopmMyie
y=x*4+25x%-x+ 1.
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Ilpn arom:

a] onepanun BOIBeJeHHA B CTelleHbE HCIIOJE30BATE 3allpellleHO;

0) B oAHOM onepaTope NpPHCBAMBAHMA MOMHO MHCIOJB30BATH He
bonee oaHON apudMeTHUYECKOH oOmepamuH (cJoKeHHe, YMHO-
JKeHHe, BEIYMTAHHUE);

B) B mporpaMMe Mo:KeT ObITh MCHOJL30BAHO He OoJlee NATH olle-
PATOPOB IIPHCBaAWBAHWA.

Hoderkasrka: npeocdpasviiTe BRIpa:KeHHE K CIeIVIOIMEMY BHIV:
y={{x+2,5)x - 1} + 1.

3. PagpaboraiiTe m oTiagbTe NPOTPAMMY, BBIYHCIAIONIVIO IJIHHY
orpesra AB 0 33JaHHBIM KOODIHHATAM Todek A m B.
IIodexaska: paccroaane d mesxny Touxamu A(x,, y,) # Blx,, y,)
BEIpaskaeTca (hopmMysaon

U

d=\t, —x, ¥+, v, ) .

Jna mpoBepKH MPaBHJABHOCTH MPOTPAMMBI HCIOJB3YHTE TECT:

BKDAH bleé OaHHbIE BhIXDthIE AdHHbIE
xa=2 |AB|=10.0
ya=1
Xxb=10
vb="1

4. MapecTHE AMHHBI CTOPOH TpevroJbHHEA a3, b, <. PaspaboraliTe e
H OTJaAbTe OporpaMMy, BBIYHCAAKIIVID IIJOIMalb 3ITOTO Tpe-

yroJeHHKa. [[1A NpoBepKHM NPaBMJLHOCTH NPOrpaMMBI HMCIIOJb-
3YVHTE TecT:

BxoaHble paHHble BoixogHble OaHHble

a=3 s=6.0
b=4
c=5
5. MapecTHB KoOpiaMHaATHI BepiuuH A, B, C rpevroaeHuka. Paspa- e
forailTe WM OTJAA[BTE NPOrPaAMMY, BBIUMCAAINYIO ILJI0AAb 3TO-

ro TPpeyroJIEHHKA. Hana NPpOBEPEH TNIPABHJBHOCTH IIPOTPaAMMBEL
chnﬂbayihe TEeCT:
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BxogHble AaHHble BbixogHble paHHbIE

xa=2 5=16.0
ya=1
xb=86
yb=5
#c=10
yo=1

6. Eciun cymma Hajgora uHcuHceasercas B pybaAx W Koneikax,
TO HAaJoropas cay:xba oxpyriager eé mo Oam:kaiimero pyboaa
(o 50 xonmeer — ¢ HemocraTkom, ceeime 50 Komneexk (BHKJIO-
gag 90) — c¢ usbeiTkoM). McnoneayiiTe KOMIOBIOTEpP, 4YTOOLI BBe-
CTH TOYHVI CYMMY HAJIOTa M BBIBECTH CYMMY, KOTOPVIO CleIyeT
VILIATHTE.

7. HceomenviiTe paboTy (GMVHKIOHEH random, BalycTHE MHOTOKPATHO
HA BBINOJIHEHHEe OporpamMMy:

var
X, Y, n: integer;
begin
writeln ('Mccnepnoeaume dyHruMmM random');
write ('BBemmTe x>>');
read (x);
write ('BeenuTe n>>"');
read (n);
y := random (x):;
writeln ('random(', x,')=", Vv);
write ('random(', x,')+', n, '=', y + n)
end.

Kax wmoKmo monayumThL caydainmoe wwceao w3 umrepsana (0, x)7
Kak MOMXHO DIOJYYHTH CcJHY4YaiiHOe YHCJA0 N3 ITOJYHHTEepBaJa
(0, x]? Kax MOIKIO NOAVYHTL CIVYHaHIIoe YHCIO W3 HOTepBaIa
(n, x + n)?

8. Ogna KOMIIAHMA BBINYCTHJA TPH TPYIILL JOTEPeHHBIX OHJIETOB:
AJIA MOJIOAEHH, AN B3POCABIX H AJA IeHcHOHepoB. Homepa
OMJIETOB Kax/JA0H Ipynnkl Je:KaT B npejenax:

* qaa Mogome:xH — or 1 mo 100;
* nqasa Bapocawsix — ot 101 go 200;
* naAa neHEcroHepoB — ot 201 mo 250.

C momMombew KoOMIObOTEpa BeifepuTe caydaiiaeiMm  obpazom
JIOTepeHHBIH OHJIeT H3 KayKJI0H TI'PYIIIEL.
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9.

10.

| 3

12,

PaapaboraiiTe B oTJaagbTe ODporpaMMmy, KOTOpasd AJA IPOH3BOJIb-
HOI'0 HATYPAJBHOrO ABY3HAYHOrO 4YMCJA ONpeaensder:

a) CYMMY H IIpOH3BefeHHe ero mugp;

6) umcao, obpasopaHHOE NEepecTAHOBKON nH(p HMCXOAHOTO YHCIA.

Tect anA DPOBePKH IIPAaBHJIBHOCTH IIPOTPAMMBI IIpHAVMAaHTe
CAMOCTOATEJILHO.

PaapaboraiiTe ®W oTaagbTe NOporpaMMy, PeaJH3VIOIIVIO AaJro-
puTM padoThl Kaccupa, BBIJAKINEro HOKymaTenwn caaudy (s) Ha-
HMEeHBIIHM BO3MOJKHEIM KoJamdecTBoM 0OaHkvHOT mo 500 (k500),
200 (kz00), 100 (k100) m 50 (k50) pybaeir. Ilpegycmorpure
BEIBOJ COOOIIeHHMA O TOM, 9UTO YaCTh CAAYH, KOTOPYID HEBO3MOIK-
HO BBIJATH Kynwpam#u, Oyaer BeigadHa moHeramu. Ilnsa npoeepxmn
NpPaBHJIBHOCTH NPOTPaMMEI HCIOJbB3VHTE TecCT:

BxogHblie aaHHbIe BbixogHble AaHHbIE

845 Cnenyer cHaThb:
GankHoT no 500 pyS. - 1 wr.
SaHkHoT no 200 py6. - 1 wr,
SaukHoT no 100 py6. - 1 wr.
GaHkHoT no 50 py6. - 0 wr.

MoHeTamM - 45 pyb.

Hnér <-a cexvHIa cyTok. PaspaboraliTe U oTJajbTe NporpaMMy,
KOTOPAA II0 BEEIEHHOH kK- CeKVHIE CVTOE OOPeIelsdeT, CHOJIb-
KO MeJhIX YacoBR h W TeJbIX MHHYVT m MPOIIe ¢ HavaJda CYTOK.

Haopumep, ecam k = 12 257 = 3 - 3600 + 40 - 60 + 57, 71O
h =3 uwm~= 40, BerresiuTe Ha sKpan dpaay:
It is hours minutes

BmecTo mMHOroTOUMM nmporpamMmma  JOJOJIAHA BBEIEOJHTE 3HaYeHHA
h u m, OTHeIAs WX OT CIOB POBHO OAHUM mpobernom. as npo-
EEPpEH NINPaAaBEHJEHOCTH IIpOrpaMME] HCHOJIBS}TﬁT'E TeCcT:

BxogHble paHHble

13237

BbixoaHble paHHbIe

It iz 3 hours 40 minutes

PazpaboraiiTe u oTJajibTe NpOorpaMMy, KOTOpas BbIYHCISAET CYM-
My KomoB GVKB B cioBe BAMT.

13. PaspaboraiitTe M oTJaajasTe nporpaMmy, Kotopas ¢opMupyver u

BBIBOJIMT HA 3KPaH CTPOKY CHMBOJIOB, KOABI KOTOPBIX paBHBI 66,
69, 71, 73, 78.

al100.tilda. ws
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m 14. PazpaGoraiiTe ¥ oTJaAbTe NOpOorpaMMy, KOTOpas 3alpalinBaeT
TPH CTPOKOBBLIE BeJIMYMHBI — B3aMMOCBA3AHHBIE IpPHJIAraTeNb-
HOe, CYIIecTBHUTeJbHOE M TJAaroj, a 3aTeM BBIBOJAUT BCe BapH-
aHTHl (pasz ¢ HMCNONB30BAHMEM BBeJAEHHBIX cioB. Jasa nposepkn
NPABHJIBHOCTH MPOTPaMMBI HCIIOJIB3VITE TECT:

BxogHble paHHble BeixogHble AaHHblIe

3EJEHEE SENEHHE NMCTLA PACHOYCKAKWNTCH
JIMCThA SEJEHHE PACIYCKAKNTCS JIMCTBA
PACIOYCKAIOTCHA JIMCTBA 3EJNEHHE PACNYCKAKTCH

JIMCThA PACIYCKAWTCA 3EJIEHHE
PACNYCKAITCS 3EJIEHHE JIMCTbHSA
PACIMYCKAITCA JIMCTLA 3EJEHHE

ITonpobyiiTe mokaszaTs, 4YTO APYVIrUX BapuaHToB (¢paz ¢ MCIOJb-
30BAHHEM TPEX AAaHHBIX CJOB He cymecTByeT. ObGcyauTe 3TOT BO-
npoc B rpymnme.

15. PaspaGoraiiTe ®| oTaaaeTe OporpaMMy, KoTopag H3 CJ0Ba
NMHPOPMATHKA noayuaer ciaosa POPMA, OPUPMA, MAK u
MOJACYHUTHEIBAET 00IIee KOJHYECTBO CHMBOJIOB B 3THX CJI0OBaX.

16. Ecte apudmernueckmii (oxyc, NTO3BONAIIIME yrajgate JaTty
poxxAeHHA J000r0 M3 OKpy:KawImux Bac mawoged. [lna astoro
HY3KHO, 4YTOOBI 3TOT YeJOBEK BHINOJHWJ NpeJiBapUTeJbHbLIE BbI-
YHCJAEHHA T0 CJAeAVIOIEMY AJTOPHTMY: YVMHOMHJI YHCI0, COOT-
BeTCTEBYIOIIee ero AHKI posKJAeHHA, Ha 2, npubaBua K peayJabTa-
TY D, MOJVYEHHBIH peayabTaT VMHOEHA Ha 50 m npubasuna K
TOMY, 4YTO NOJYYHJIOCH, HOMEp MecdAlla, B KOTOPLII OH pOAHJCH.
Peayaprar BRIYMCIAEHHMH OH mojskeH coobmmuTts Bam. Jlaa Toro
yToOBEl Y3HATH JATY POMKIAEHHA, MQOCTATOYHO BLEIYECTH H3 pPe3VJib-
rata BbeIamuciaeHnd umcao 250. [locnegame nse mndpsr moayues-
HOro 4mcja OyAYT COOTBETCTBOBATH MecHAIlY, NepBele JBe (mepBas
OHA) — YHCAY MecAlna yrajeiBaeMoi aatsl poxaeHun#a. [lompo-
OyiiTe COCTAaBHTL NPOrpaMMYy-AHAJOI ¢ KOMIBIOTEPOM, B KOTOPOM
KOMITBIOTEDP OV/AEeT 3anpalinBaTh V MOJb30BATENA MM#A, CO0DIATH
eMy aJTropHTM MNOpeJBAPHTEeJbHEIX BEUHCJIeHHH H 3anpallHBaTh
WX pes3yabTAT, MOCHE 4Yero <«yrajaer» W cooDIHUT MOJb30BATEIH
JeHbk ¥ MecHll ero poKIeHHH.

o Cal

17. Jagel sHadYeHHMA Uel0oUYMCIeHHBIX IlepeMeHHBIX: a = 10, b 0.
Hemy DVIeT paBHO IHAYEHHE JTOTHYECKOH TepeMeHHOH rez moc-
Jie BBLINIOJIHEHHUA OIepalniyd NpucBauBaHUA?
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a) rez := (a = 10) or (b = 10)
0) res = (a > 3) and (b > 5) and (& < 20) and (b < 30)
B) rez := (not{a < 153)) or (h > 20}
18. CocTaBeTe npoTpAMMY, BBOJANIVID Lrie, eCIH BERICKASBIBAHHE e
AB/lAeTCA HCTHHHEBEIM, H fzlse — B NPOTHBHOM CIy4yae:
a) cyMmMa OUdpP TPEXSHAUYHOIO YMCEIA ¥ ABIAAETCA YETHLIM 4YHC-
JIOM;
0) TPEVTOABHHK €O CTOPOHAMH a, b, ¢ SBISETCA PaA3HOCTOPOH-
HHM.

§4.4
MporpamMmupoBaHue pa3BeTBAAIOLWMUNXCSH
anropuTMoB

Knawuesenbte cnoea:

* YCJOBHBIH omepatop
* HEeMOJHBIH VCJIOBHBIH OIEpATOp
* BJIOEeHHBIE BeTBJIeHHSA

4.4.1. YcnoBHbIA onepartop

ITpn zanucn Ha sassike [lackane pasBeTBAAOMIMXCA AJTOPHUTMOB
HCHOOJILAVIOT YCAOBHEIH oneparop. Ero ofmmmii Bufg:

if <ycnoeme> then
begin

<rpynna onepaTopoB 1>
end
else
begin

<rpynna onepaTopoe_2>
end

Jlna sanmMcH HEeNMOJHBIX BETBJEHHWH HCIoJb3yercA HenoJHas dgopMma
VCJIOBHOTO OmeparTopa:

if <ycnosue> then
begin

<rpynna onepaTopoB>
end
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CnoBa if — then — else ODepeBOSATCA ¢ AHTVIHHCKOrO SISBIKA HAa
PYCCEMH Hak ecmm — TO — MHade,

Ecom B yeIoOBHOM omepaTope mocae ciaoB then w else ciaegyer
He TpPyINa ONepaTopoB, a OJHH OIepaTop, To cloka begin U end
(MX Ha3BIBAIOT ONMEPATOPHBIMH CKODKaMH) MOKHO He HMCIOJNB30BATH.

Ilepen else 3HaAK ; He CTABHTCA.

B radecTBe VCOIOBHH HCOOIBIVIOTCS JOTHYECKHE BRIDAMKEHHA:

* MpOCThIe — 3AaMHCAHHLIE ¢ MOMOMILIO ONepaliil OTHONIeHHA;
' COCTABHEBIE — 3AIIHCAHHEBIE O IMOMOIOBEY JOTHYSCHHX UHEIJH.IIHﬁ.
IIpumep 1
o danHumeM NporpaMMy, ONpefeaAlollyio, ABIAETCA JH BBeJeHHOe

IeJ0oe YHCIO0 X UEeTHBIM.

var

X: integer;

begin
write ('BeBemuTe x>>');
read (x);
if x mod Z = 0 then
write (x, ' - uérHoe umcno')
else
write (x, ' - Heu&THOoe YyMCnO')
end.
IIpumep 2
e Sanumem Ha aA3bplke I[lackane paccMorpeHHBIH B n. 3.5.1 (npwm-
Mep 4) ANropHTM OnNpejeleHHS IPHHALIEHHOCTH TOYKH X OTPEe3KY
[z, &].
l%? var
¥, a, b: real;
begin

writeln ('llpMHagnexHoCTk TOYKM oTpesky'):
write('BeeguTe a, b, roe a < b>>");
read(a, b);

write ('BeenouTe x>>');
read (x);
if (x >= a) and (x <= b) then
write ('Touka ', x, ' npuHannesxMT oTpesky [',a,',',b,"']")
else
write ('Touka ', x, ' He npuHannesxT oTpesky [(',a,',',b,']1")
end.

174
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IIpumep 3

BocnonbayeMcA HENMOJHBIM YCJIOBHBIM ONEPATOPOM A 3allCH HAa
azeike Ilackanes paccMmorpenHoro B 1. 3.5.2 (npumep 5) anropurma
INMpHCBANBAHIA HE[JEMEI—IHDf‘I Y SHATEHITS HﬂHﬁGHBIﬂEﬁ HS TpéX BeEJIH-
YHH &, o H C.

var
vy, a, b, c: integer;
begin
writeln ('HaxoxmeHme HamMbonemer M3 TPEX BeWMYMH');

write ('BeBeouTe a, b, c>>'};
read {(a, b, c):
y 1= a;
if b >= y then
y := b;
if ¢ >= y then
Yy 1= ¢;
write ('y=', v)
end.

AdononHute 3Ty nporpammy Tak, 4ToObl €€ BhINONHEHWE NPWBOAWIO
K NMPUCBaMBaHWID NEPEMEHHOR v 3Ha4YeHWA HanbonblUen N3 YeTbIPEx
BenMYMH a, b, = 1 d.

2,
=

IIpamep 4

VpaBHenne Buma ax® + bx +¢ =0, roie x — mepeMeHHas, @, b U ¢ — e
HEKOTOphle 4YMcJa, npuuem a =0, HasblBaeTcAd KEBAJIPATHBIM VpaBHe-
HueM. AJIropuTM pelieHuA KBaJpaTHOr0 VpPaBHEHHWA BAM XOpPOIIO H3-
BeCTeH. 3allHIIeM COOTBETCTBYIOLIVIO mporpaMmy Ha fAsbike Ilackans.

var
a, b, c: real;
d: real;
x, x1, x2: real;
begin

writeln ('PemeHMe KBaIpaTHOTO YpPaBHeHMA');
write ('BeeguTe kKozbbMumeHTH a, b, c>>');
readln(a, b, c);
d :=b*b-4* a* ¢;
if d < 0 then writeln('KopHei# HeT');
if 4 = 0 then
begin

X :=-b / (2 * a);

writeln {'KopeHs ypaBHeHMA xX=', x:9:3)
end;
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if 4d > 0 then

begin
x1l = (-b + sqrt(d)) / (2 * a);
2 = (-b - sqrt{d)}) / (2 * a};
writeln ('Kopum ypaeBHeHMA:');
writeln('xl=', x1:9:3);
writeln('x2=", x2:9:3)

end

end.

4.4.2. MuHoroo6paisue cnocoGoB 3anucu BeTBNEHUN

B rauecree oueparopa nocne then u else MOMKHO HMCIOJIb30BATH
VCIOBHBIH onepartop. Hanmpumep, BO3MOMKHA CAEAYVIONIAA KOHCTPYKIIHA:

if <ycnoeme_l> then
if <ycnoeue 2> then
<omepaTop_l>
else <oneparop 2>
else <onepatop 3>

Ilpn wcnmonb3oBAaHMM TAKHMX CJHA0MKHBIX KOHCTPYKIHH (HMX eme
Ha3LIRAIOT BJOKEHHEIMH BeTRJISHWAMH)} cJe/iveT WMeTh R BHUY, UTO
else pBeerga OTHOCHTCA K OnM:admeMmy oneparopy if.

Ilpumep 5

e BocnonbayeMcA BIOKEeHHBIM BeTBJISHHEM /JJIA SalHCH HA A3BIKEe
[lackane emié OoJHOrO BADHMAHTA pelleHHMs KBAaJpPaTHOIO YpaBHEHHA.

var
a, b, e, 4, x2:

%, x1, real;
begin
writeln ('BeenouTe KOo3bdMUMEeHTH KBAOPATHOTO YPaBHEeHMA a, b, c') ;

readln{a, b, c):

d := sgr(k}) - 4 * a * ¢;
if d < 0
then

writeln('HeTr kopHeit')
else if d = 0
then
begin
X :=-b / (2 * a);
writeln('x=", x:9:3)
end
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else

begin
xl 3= (=b'~ sgrtid)) « (& * a);
x2 := (-b + sqrt(d)) / (2 * a);
writeln('xl="', x1:9:3);
writeln('x2=", x2:9:3)

end

end.

Mcnonb3yite BNoOXeHHble BEeTBNeHWA ANA 3anucKu  nNporpammbl,
ONpefenaAioled NPUHAONeXHOCTE TOYKKM x oTpe3ky [a, k].

CAMOE IMABHOE

IIpn zanucn Ha Asbike Ilackans pasBeTBIAAIIIHMXCA AJTOPHTMOB
HCIIONB3VIOT VCJIOBHEIM omepartop. Ero obmmuil Buzg:

if <ycnoeme> then
begin

<rpynna onepaTopoB_l>
end
else
begin

<rpynna onepaTopoB 2>
end

JlnAa 3amMcH HEeNMOJHBIX BeTBJEHHI HCIOJB3VeTcsa HemoJaHad ¢gopMa
VCJIOBHOTO OIlepaTopa:

if <ycnoeme> then

begin
<rpynmna onepaTopoe>
end
Bonpochl U 3aAaHUA @
1. Kak na sasmke Ilackans sanuceiBaeTcs TMOJHOE MW HENOJHOE
BeTBJIeHHe?
2. fABnseTrcAa NHM YCAOBHBIM ONEpPATOPOM MOCJIeJOBATENILHOCTE CHM-
BOJIOB?
a) if x < v then % := 0 else read(v)
0) if x >= v then x := (0; v := 0 else write (z)

B) if x < v < z then a := a + 1
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3. HcnoneayliTe onepaTopHBIe CKOOKH A 3anmHcH CJeIVIOIIEro
(¢pparmMeHTa 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 IJIOCKOCTH 3aJlaHbl CBOMMHM KoopauHatamu. Pas-

paGoraiiTe, oTIagbTe MW NPOTECTHPYHTE IporpaMMy, oOmpeaesf-
OIIVID, KOTOpad M3 TOYeK HaxXoAuTcda OJMikKe K Hadaly Koop-
guHaTr. J{nA mpoBepKH NpPaBHJIBHOCTH NPOTPAMMEBI HCIOJB3VIHTE

TecT:

BxoaHble AaHHble BoixoaHble paHHbIE
KoopouHaTtua l-# Touku>>1 2 | 1-a Touka Onmxe
KoopouHaTe 2-M TOYkM>>3 4
KoopauHaTe 1-# Touku>>1 2 | Toukm
KoopomMHaTH 2-#M TOYKM>>Z 1 | paBHOYIATEHH
KoocpomHata 1-#1 Toukm>>2 4 | 2—-a Touka OGnmxe
KoopouMHaTH 2-1 TOYKM>>2Z 2

5. PaspaboraiiTe, oT/JajbTe M NPOTECTHPYHTE NporpaMmy, KoTopas
IPOMIBOAAT OOMEN 3HAYCHHH YHCIOBLIX MNepeMenuLIX x | Yy,
eca x Doabiue v, A LpoBepHHM NPABUILHOCTH IIPOrPaMMbI
HCIOJB3YVHTE TecT:

BxogHble paHHble BuixogHble aaHHble
x>>5 x=5
y>>6 y=6
K>>h ®x=5
y>>5 y=6

6. Hanunmmre nporpammy ans pemesusa 3agaun Ne 11 x § 3.5
(ompenmesenne AHA HeaeslH).

7. UrobGel pasBieubcA Ha AaTTpaKIHOHe <«AMepHKaHCKHe TOPKH»,
HY3HO HMeTh pocT He HM:ke 140 cm u He Beime 195 cm. Pas-
paboraiiTe W OTJaAbTE NpOrpaMMy, KOTOpas 3anpaliuBaeT y IoO-
CeTHTEJA ero pocT M JieJaeT BBIBOJ O TOM, MOMKHO JH ero npo-
IIYCTHTh HA ITOT ATTPAKIIHOH.
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8. HanmumuTe mnporpaMmy, NpeIyCMATPHBAMOIIYVIO BBOA OJHOTO H3
qucen: 1, 2 mam 3 — M HocTpoeHMe HA 3KpaHe OJHOH M3 Tpex
reoMeTpHYeCKHX (pUryp: TpeyroibHHMKAa, €cJIH BBeAeHO 4ucao 1;
KBajpaTa, ecJd BBeJeHO 4YHCJI0 2; OKPYKHOCTH, €CJH BBeJeHO

qyucao 3.
9. llaro HATYpajJbHOe TpPEeX3HadHoe dHHCeI0o 1. Paapaboraite, oT- o
JajbTe M IPOTECTHPYITe NporpaMMmy, ONpeaessionyio:

a) ABJgeTcA JM JAHHOE YHCIO0 «lepeBépThIIeM», T. e. YHUCJIOM,
JECATHYHAA 3amuch KOTOPOT0 YNTAETCA OJMHAKOBO cjJeBa Ha-
IIPpaB0 M CIpaBa HAJIeBO:

BxoaHble naHHble BbixoaHble paHHble
I122 HeT

121 MMepes&pTHil
222 [lepepépTH

0) ecTh JM cpean HU(P AAHHOTO YHMCIA OJAMHAKOBBIE:

BxogHble paHHble

BbixoaHble faHHbIE

123 HeT
Tl da
222 da

IIpoTecTupyiiTe nmporpaMMy Ha NPHBEJAeHHBIX BXOJAHBIX JaHHBIX.

10. Jlaasl Tpm HaTypanabHBIX umcia. PaspaboraiitTe, oriaabTe W mpo- e
TEeCTHPYHTe Ha NIPHBeJEHHBLIX MAHHBIX IIpOorpaMMy, OIIpeaeas-
OIVIO, CYIIEeCTBYeT JId TPEeyroJbHUK € TAKMMH [AJHHAMH CTO-
poH. Ecnm Takoil TpeyroJbHHK CYIIECTBYeT, TO ONpeReJHTe ero
THI (PABHOCTOPOHHMII, paBHOOeApeHHSBIH, pasHocropoHHWMIi). [lna
NPOBEePKH IMPABMJBHOCTH NPOTPAMMEI MCIOJB3YVITE TeCT:

BxogHble paHHble

BbixoaHble gaHHble

aboe»>l 21

He cymecTeyeT

ab cx»2 2 2

PaBHOCTOPOHHMMA

a b c>>20 20 30

PasHoGeOpeHHLIA

abc>»>3 4 5

PazHoCTOpOHHMA
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11. UmetoTcA pmaHHBIE O KOJIHYECTBe IMOJHBIX JIeT TPEX TPH3EpPOB
cnaprakuajsl. PazpaboraiiTe W oT/agbTe NporpaMMmy, OINpejens-
IOIIYVI0 W BBIBOAAIIYVIO BO3PACT CaMOT0 MJAJIIET0 IpH3Epa.

12. Jlana nporpamma Ha sssike Ilackainb:

QO -
s, t: integer;

begin
read(s) ;
read(t);
if (s »>= 10) exr (t > 10) then
write('Ja')
else
write ("'Hetr'")
end.

Beino nmposeneno 9 sanyckoB mporpaMmbl, BO BpeMs KOTOPBIX B
KaveCcTREe 3HAYCHWH TIePeMeHHBIX 5 W T BBOJHINCE CICVIOTIIHE
maper gueen: {1 2) (1l: 23 {1, 12): (11l 12 =11 =12
(-11, 12); (-12, 11); (10, 10); (10, 5).

He szanyckas nporpaMmy Ha BBINOJHeHHMe, BBIACHHUTE, CKOJBKO
OBLID ZEAOVCKOB, OPH KOTOPBIX IIPOrpaMMa BhiBexa "La". Jlas
aHaIW3a aJropHTMa W MCXOJHBIX JaHHBIX HAUYepTHTe B padodeit
TETPAAN W IJAMOJHHUTE CAeIVIONIYI Tabaumy:

N | = t | & >=1C e (s >= 10) or (t > 10) | BrBoxg
1 4| 2 0 0 0 HerT
9 ’ 10 | 5 ‘ 1 | 0 ‘ 1 Ia

13. llag ycinoBHBEIH omepaTop:

if a < 5 then
c =1
else
3£ 3
c o= Z
else ¢ := 3

W
w
[
=2
1]
=}
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14.

15.

16.

17.

Kaxoe 3HadeHMe HMeeT HOepPeMeHHas A, ecJIH B Pe3VIbTATE BbI-
[IOJHeHHd YCIAO0BHOI'O oOoldepaTopa HEPEMEHHGﬁ - IIpHCEAHEBOSTCA
3HageHme 37

Hanumure nporpaMmy, B KOTOPOIl MMOJIB30BATENO MpelJjaraetrcs
monoanuTs Ao 100 mexoTopoe menoe wHcno o (2 — caydalnoe
ypcJo, Medbiiee 100). Oreer N0Jb30BATENA LIPOBEPHETCA M HOM-
MeHTHPYeTCcH.

C moMoIB0 DpOrpaMMBI CPABHHTE TPOMKH CJIOB M cJejaiiTe BHI-

BOJBI O TOM, HAK OPOHCXOIHT CpPABHeHMe: XAWA. — FHawal —
kzwai, wHdopmamHUEa — WHfODMaTHAEa 0 — WHPORMaTHES,
30 kr — -0 kg — 200 kr, Abmorc — AGNoKM — ABGIOHA.

Hanumure nporpaMmy, MOAeTHPVIOIYI0O paboTy HCHOJHHUTEId

A.'BTDMET, RDT‘DPBIﬁ' ImoJgydaeT Ha BXO[ TpéXﬁH&‘THOE HaATypaJb-
HOE 4YHMCJI0 W CTPOMT HOBOE YHCJ0 CHAeAVIOIHM obpasom:

1) BEIYHCISAET CYMMBI IIepPBOH H BTOPOil, 3aTeM BTOPOH H TpeThei
nubp;
2) BRIBOAMT MOJVYEHHBIE CYMMbI B MOpsAjAKe HeyObIBAHMA,

Hanpumep, gna umcna 125 6yxayr moaydeHsl cyMMbl: 1 + 2 = 3,
2+ 5="17. PeayaeraTr: 37.

Ilone maxmaTHOH [JOCKM onpejejsiercs Napoil HATYPAJIBHBIX
upces, KaMJaoe M3 KOTOpPeIX He mnpeBocxoguT 8. Hanwumm-
Te MporpaMMy, KOTOpasi II0 BBeJEéHHLBIM KOOPJAHMHATAM JBYVX
noade (k, 1) m (m, n) ompemgenser, HMeKT JH 3TH HOOJIA OJHH
neer. 4 OpoBepHH IPABHJIBHOCTH OPOrpaMMBI HCIOJIB3VITe
TECT:

BxoaHble gaHHble BoixoaHble paHHbIe

KoopaouHaTe 1-ro nona>>2 2 [lona oOHoTro UBeTAa
KoopouHaTH 2-ro nona>>3 3

KoopauHaTe 1l-ro nonaz>Z 3 [lona pasHoro LEeTAa
KoopoMHaTe 2-ro nona>>3 3

KoopauHate l-ro nonaz>2 7 [lona ogHoro ueeTa
KoopomHaTa 2-ro nona>>5 4

al100.tilda.ws
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§4.5
NMporpammMmupoBaHue
UMK/TUYECKUX anropuTrmMos

Knaiwoueensle croéda:

* onmepaTtop LHKJA * for (murna-IJIH)
* while (uuria-IIOKA) * BIOMeHHBIE IHKJIBI
* repeat (mwura-/10)

OnepaTop HKJa — HKOMaH/a, peaduayionad alToPHTMHYeCKVIO
KOHCTPYKIHMK <¢IOBTOPEHME» HA H3bIKe HporpaMmuposaHusa. B #Asbl-
Ke IIporpaMMHDOBaAHHA I[Tackans CYIIeCTBYyeT HeCKOJBEO OIIepaTopoOR
HUKJIA.

4.5.1. NporpammupoBaHne LUMKNOB C 3aAaHHbIM
YCNOBUEM MNPOoAo/KeHNA paboTsl

Iluxa ¢ saganHbBIM yeJoBHeM mnpogosskernda padorsl (mura-IIOKA)
nporpaMMApyeTcA B A3bIKe llackans ¢ momommbi omoepaTopa while.
Ofmmit Buj omepaTtopa:

while <vycrnosme> do

begin
<Telno LMKIa>
end
3aech:
<YyCHoEMEe> — JIOTHYecKOe BhIpaxkeHHe; I[IOKA OHO MHCTHHHO,
BBIITOMHACTCH TEdO ITHEJIA;
<Teno UMETa> — OIHH HJIH HeCKOJBKO ONepaToOpoE, OIMMCHIBA-

HOIHY IIOCITeI0BATEIRHOCTE ﬂEﬁCTBHﬁ, BREITIIOOTHACMBIX MHOTORKPATHO.

Ilpumep 1
Cnenyioiasa nporpamMa muaobpa<aeT B IIeHTPAJBHOH YacTH rpa-
¢pugecKoro OoKHa pAx OKpy:kHOocTeH pamgumycom 20.

uses GraphlABC;

var

X: lnteger;
begin

x := 20;

while x <= 620 do
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begin
circle(x, 240, 20);
X :=x + 40
end
end.

0009000000090 0000

BHecute nameHeHns B nporpammy Tak, 4YTOObI:
a) pucoBanuCb OKpPYXHOCTM paguycom 30;
6) pucoBancs BepTUKaNbHbIA PALN OKPYXHOCTEN.

Ilpumep 2
S3anunrem Ha #As3epike [lackane pacemorpennsit B nm. 3.2.2 (npm-

Mep 3) anroputMm EBRInaa ana HaxoxkaeHHA Hamuboabiero obigero
JleTUTe I JBYX HATYPAJBHBIX 4YHCe].

@ @O

var
X, ¥y, nod: integer;
begin
write ('Brenure x>>'):;
read (%) ;
write ('Beegutre y>>');
read(y) ;
while x <> vy do
begin
if x > y then
X 1= X - ¥
else
y =¥y - X
end;
nod := x;
write('HOO = ', nod)
end.

Hawawte c nomMowpsilo nporpammbl  Hambonbwwin obwwin aenvTens @
ana cnepyrowmx nap ducen: 123 wn 12; 450 v 180; 500 n 125. Kak
MOXHO BOCNONL30BaTLCA 3TOW NporpaMmon, ecnu Hano Hawtu HOZL

TpEx HaTypaneHbiXx 4ucen, Hanpumep: 450, 180 v 607

IIpumep 3

3anumeMm Ha fA3eslKe llackanes paccmorperHEIH B n. 3.6.1 (npm- e
Mep 3) AIrOPHTM MNOJAYYEHHA YACTHOI'O o H OCTATHA r OT JeJeHHA
HATYPAIRHOTO HTIICTA X Ha HATYPRAILHEOE THCIIO0 5 Ded HCOOIBIOBAHIIS
ONepaluy JeeHnsd.
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Havana nporpammupoBaHua Ha A3bike [lackanb

var
X, ¥, 9, r: 1integer;

begin
writeln('dacTHoe 1 ocTaTtok');
write ('Brenure nenumoe x>>');

read (x) ;
write ('Beeoure nenurens y>>');
read(y);
r 1= X;
g := 0;
while r >= y do
begin
r (=1 = ¥;
q =g + 1
end;
writeln('YacTHoe g=', g);
write('Ocrarok r=', r)
end.
BoinoaHute nporpamMmy npy x = 25 1 v = 4. Kakum Bypet peaynb-
0 TAT BLINOAHEHWA NpPOrpaMmel Npu x = —-10 K v = 37 Kak Bbl MOXeTte
O0bACHWUTE 3TOT pesyneTar?
Ilpumep 4
o Hmeerca mociiegoBaTelbHOCTh HaTypaabHbIX uucen. CocraBum
nporpaMmy, IOJYYAKIIVIO Ha BX0J HATYpPAJIbHEIE YHCIa, KOJHYECT-
BO KOTOpBIX 3apaHee HeunsBecTHO (0 — mnpu3HaK OKOHYAHWA BBOjA,

He BXOIHT B HDCJIEHGBHTEJIBHGCTB}, H INOJCYHTEBAKIIYVH HKOJIHYECTEO
YJeHOB NOoCJeJOBATEJIBHOCTH, OKAHYHMBANIIIHXCA HAa 3.

var
a, k: integer;
begin
writeln ('OBpaboTka noclnenoBaTeNLHOCTH') ;
k := 0;
writeln ('[lepesid 4YneH MOCNeOoBATEeNbHOCTHM>>');
readln (a);
while a2 <> (0 do
begin
if (a mod 10 = 3) then k := k + 1;
writeln('OuepenHol uneH nocnegoBaTensHoCTM unu 0>>');
readln(a)
end;
writeln('k="', k)
end.
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MporpaMmMuUpoBaHue UMKIUYECKUX anropuTMOB

CamocTtoaTensHo paspaboTaite Tect Ana npoeepku pabotocnocob-

HOCTW NPOrpamMmel.
Moauguumpyiite nporpammy Tak, 41066l B HEW nNoACYUTLIBANOCH
KONUMYECTBO YNEHOB MNOCNefoBaTeNbHOCTW, KpaTHbIX 3.

4.5.2. MporpaMmmMmupoBaHne UMKNOB C 3aAaHHbIM

YCNOBMEeM OKOHYaHWUA padoTbi

IIukn ¢ 3agaHHBIM YCJIOBHEeM OKOHYaHHA padorsl (muka-J10) opor-
paMMupyercs B HAs3blEe llacKans ¢ IOMOLIBK OlEparopsa repeat.
O6muit BUjg ollepaTopa:

repeat

<Teno umMkKiaa>
until <ycnosue>

3nech:

<TEI0 UM=IA> — OIHH WIH HEeCKHOIBKO OIepATOPOB, OODHCBIBA-
HIMHE OocCTeToRaTe/JBEHOCTE MeiCTBHH, BBIMOJHAEMBIX MHOTOREDATHOS

<YOIOBMO> —

ITpumep 35

JOTHYeCHOE BRIPpAEEeHIe;
BEIINOJHeHH2 TeJda IMHEJIA [DperpallaeTcH.

ECJH OHOQ HCTHHHO,

T

Crnepgyviomaa mnporpamMma H3o0pa)kaeT B IIeHTPAJIbLHOH HYacTH
rpagpuyeckoro OKHa MHOMECTBO OKPYMHOCTEH ¢ oDIMM IeHTPOM,
paauyc KoTopeIXx yMmeHbHIIaeTca ot 200 go Tex mop, moKa He cTaHET

menbinum 10.

uses GraphABC;

var

r: integer;

begin
r := 200;
repeat

circle (320, 240,
r :=r =5

until r <
end.

10

o B

©

danycTtuTe nporpamMmy Ha BbIMONHEHWE NPW pas3HbiX 3Ha4YeHWax Lara
nameHeHns paguyca. NonpobyiTe nony4uTe Takoe xe wnaobpaxeHue,
WCNONBE30BAE B NpOorpamme onepatop while.

O

L
B

al100.tilda. ws
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Ha4ana nporpammupoBaHMAa Ha A3bike [lackanb

Ilpumep 6
EE; PacenmorpM mpoH3BOIRHOE HATVPAIBHOES UHCIO ', HE TPEBOCXO-
namee 10°, CocTaBUM OpPoOrpaMMy, BEUHCIANIVIO KOJHUYECTBO LIH(QD

B WHCIE I1.

Jlna momcuéTa KoJaHYecTBa HHMP B 3amIMcH YHcIa n OvieMm Jaei-
CTEOBATE IO CAeAVIOINEeMY IIJaHY: «VKOpadYWMBaeM» 4YHCJI0 CcOpaBa Ha
OJMH paspAal; VYHTHIBAeM NpaByio HU@pPY Kak mu@py B 3alHcH HC-
XOMHOTO 4YHCAa. JTY TPYNNY JAeHCTBHH MOBTOPAEM [0 TeX Iop, MNoKa
YHCA0 (¢«YKOpPOUeHHOe» HUHCHA0) Ooablle HYJAA; JOCTHKEeHHe HYJIA —
VCJIOBHE TPEeKpPAIEHUA BBIYHCJIEHHH.

var
n, k: integer;
begin
write ('BeeguTe umcrno n>>');
read (n):
k :1= 0;
repeat
n := n div 10;
k =k + 1
until n = 0;
write('k = ', k)
end.

0 MNpepnoxute peweHwe 3aToWn 3agadv ¢ MCNonbL3oBaHWEeM onepartopa
while.

E MoneiTanTece AopaboTare UCXOAHYID NporpaMmmy Tak, 4ToObl B HEW
noacYvTeIBanacs ewe v cymma undgp wvcxogHoro 4ucna.

Ilpumep 7
Sanmmem Ha sas3bike [lackane pacemorpensHblid B m. 3.6.2 (mpu-
mep 6) anropuTM pelreHHA 3agadH 0 rpa)HKe TPeHHPOBOK CIOPTCMeHA.

i: integer;

X: real;
begin
writeln('T'padpuxk TpeHuposok'):
i = 1;
% = 10;
repeat
i:=1+ 1;
- Lol G
until x >= 25;
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MporpammMuMpoBaHne LUMKIMYECKUX anroputMmoB

writeln('HaumHasa c ', i1, '-ro nHa cnopTcMmeH OynerT
npoberarte 25 KM')
end.

4.5.3. MNporpammMmupoBaHne LUKINOB C (PUKCUPOBAHHBIM
YUCNOM MOBTOPEHWA
Iukn ¢ puxcupopanHBIM uHucoM nopTopeHni (muwa-JAJIA, ouxn

Cc epeMeHHOH) ITporpaMMmupyerca B A3biKe [lackans ¢ momombio ome-
paropa for. Ero obmimii pum:

for var i := nl to n2 do
begin
<Teno uMena>
end;
HJIH
for var i := nZ downto nl do
begin
<Teno uMkKna>
end;
3ncen i — mapamerp TMemAal; B MEPROM eNyHAe OH MBMCHACTCH
0T MeHblIero sHaueHus (nl) g Ooabmiemy (n2) ¢ marom 1) BO BTOpOM
caydac — oT DOALITero 3Hadenud (r?2) K MeHnnimeMmy (nl) ¢ marom -1,

:‘l'rCJIDHHEM BbIX0OJA M3 LIMHHEJIA ABJIAHETCH BbIXOUJ llApaMeTpa 30 KO-
He4YHOe 3HadYeHHe.
IIpumep 8

Cneaymomasa nmporpamma msoOpaskaerT B rpamyecKoM OKHE POBHO

100 oxpy:xHOCTell paguycoM 10, KoOpAHMHATHE LEHTPOE KOTOPHIX Ie-
HEPUDVIOTCA CAVYalHBIM oOpaszoM.

uses GraphlABC; ' U
var % e’ QJDOD
X, ¥, i: integer; ; 0 o ¢
begin o) o O O
fnr.l := 1 to 100 do o @) DD cO 08
begin ' 0 O
¥ = random(640); o Q o @]
y := random(480); ! olo’e)®. DDQD D(J’Ct]
circle(x, y, 10) DD %QD
end o
end.

M OrpaHH4YHMCA pPaccMOTpeHHeM [NeJIOYHCJIEHHBIX [IapaMeTpoB IIHEJIA.

al100.tilda. ws
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Hayana nporpammupoBaHua Ha fA3bike lMackank

BHecuTe nameHeHWs B nporpammy Tak, 4Ttobbl paguycebl naobpaxa-
eMbIX OKPYXHOCTEW TakXKe reHepupoBanucb Cny4HaiHbiM obpaszom.
Monpobyitte nony4nTe Takoe xe n3obpaxeHwe, WCNONL30BAB B NpO-
rpammMe onepartop while.

JORY)

Ilpamep 9

HenuTenbs HATYPAJABHOIO YUHCAA 1 — 3T0 UMCJI0, HA HOTOPOE -
Aenurcda Oex ocTaTKa. ¥ JIODOTO HATYPANLHOTO YHCAA 11 CCTh XOTH
Obl aBa genuTends — 31o 1 M . CocrasBHMM LpOrpaMMy, KOTOpad IJH
BBREACGHIIOTO ¢ KIABHUATYPLI IATYPANLIIOTO WHCIA N BLIBOAWT IIa JKpal
BCE [EJIMTEN 3TOr0 4YMCJAa.

Opraanayem moJHBIH Tepebop BceX BO3MOKHBIX BapHaHTOB JesIH-

Tedaed or 1 mo n.

var
i, n: integer;
begin
write ('Beegure uymMcino n>>"');
read (n);
writeln('Jennrenn umcna ', n);
for i := 1 to n do
begin
if n mod i = 0 then
writeln (i)
end
end.
@ Mogudunumpyinte nporpammy Tak, 4tobbl B HEll NOACYMTBLIBANOCL KO-
NW4ecTBO AOennTeneil WMCXoOHOro 4Yucna n. JdononHuTe nporpammy
E TakK, 4ToObl HA OCHOBAHWMWM HAWOEHHOrO KONWYEecTBa AenuTenen B Hew
BLIBOOAWMNOCHL COODOLIEHWE O TOM, SIBNAETCHA WCXOOAHOE YWCNO MPOCTbhIM
UNK HerT.
IIpumep 10
e 3anumem Ha aA3plke [lackane paccMmorpenHBIl B n. 3.6.4 (npwu-

mep 11) aaropwTm BBIYMCIEHHMA CTENEHHM C HATYPAJbHBIM ITOKA3aTe-
JeM o OaH J0doTo BEIMEeCTEEHHOTD WHCTA =,

var
i, n: integer;
a, y: real;
begin
writeln('BosseneHme B CcTeneHs');
write ('Beegure ocHoOBaHue a>>"):;

read(a);
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write ('Brenure nokasaTens n>>');:;
read(n) ;
y 1= 1;
for i := 1 to n do
y 1=y * a;
write('y=', y)
end.

IIpumep 11

CocTaBuM nporpaMmy, KOTOpas B NOCJIEA0BATEILHOCTH HATYpPalb- o
HBIX YHMCEJI MOACYMTHIBAET KOJMYECTBO 4YHCEs, KpaTHeIX 3. Ilporpam-
Ma MoJydaeT Ha BXOJ KOJHYECTBO 4YHCceJ B IMOCJeJOBATEJLHOCTH, a
sateM — camu uucaa. IIporpamMmma moJsKHA BBIBECTH OJAHO YHCI0 —
KOJHYEeCTBO WIEHOB IIOCJeJ0BaTeJbHOCTH, KPaTHBIX 3.

var %

i, n, a, k: integer;

begin
writeln('Ob6paGoTka nocnenoBaTenbHocTu') ;
k := 0;

writeln('BreouTe KONMMUECTBO YNEHOB NocnenoBaTensHoCcTU>>") ;
readlnn) ;
for i := 1 to n do
begin
writeln ('BeemuTe ouepelHoOM UleH NOCNeIOBATEIbHOCTHU>>") ;
readln(a) ;

if a mod 3 = 0 then
k 1=k + 1;
end;
writeln{'k="', k)

end.

CamocTtoaTensHo paspaboTtaiTe TecT ansa nposepku pabortocnocob-
HOCTW NporpamMmel.

Moawduuympyinte nporpammy Tak, 47006l B HEW NOACYUTLIBANOCH
KONM4ECTBO 4NEHOB NOCNefoBaTensHOCTH, OKaH4MBalOWMXCcs Ha 3.
CpaeHuTe 3apa4yv W NporpaMmmel, PacCcMOTPEHHbIE B NpumMepax
4 n 11. Ykaxute ux CXOOACTBO W pasnuyue.

10K

IIpumep 12

Hanmumem nporpaMmy, KoTopas npejjiaraeT BBeCTH CTPOKY, CO-
CTOANLYI M3 CTPOYHBIX AHMIMHCKHUX OYVKB, M HAXOANUT KOJHUYECTBO
byxr "3" B oTOH CcTpoKe.
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Havana nporpammupoBaHua Ha A3bike lackanes

s
s: string;

i, k: integer;
begin
write('BeeouTe CTPOKY M3 CTPOYHBIX AHTUTIMMCKMX OykB>>'});
read(s) ;
k :1= 0;
for i := 1 to length(s) do
if s[i] = 's' then
k :=k + 1;
write('k=", k)
end.

Moguduumpyinte nporpammy Tak, 4Tobbl B HeW:

4a) NoAcCHWTEIBANOCL 0BLUEEe KONWYECTBO DykB "=" W "©" BO BBEOEH-
HOW CTpOKe;

D) onpenensnocb, kKakux Gyke — "s" wnm "L" — BO BBEOEHHON
cTpoke Bonblie.

0KV

4.5.4. BnoxeHHble UMKNbI

0 Muxn HaspIBASTCH BJIOKEHHBIM, eCJAH OH COJEPMEHTCA BHYTDH
(r Teme) Apvroro IMHKJIA.

Huxn, comep:kaniuil B cebe OIpYyTroH IHKJI, HASBIBAIOT &HEWHUM,

a LUK, cojep:kalllHiicd B Tele APYIoOro LHEJIA, — 6HYMPEHHUM.

BHyTpeHHH#T W BHEMIHMH IHEJBI MOryT ObITh JHOOBIMH H3 TpEx

BEHIOB. IIHKJI C HEp‘EMEHHOﬁ, OHEJ ¢ ONpelyCc/JIOBHeM HJIH IIHEJ ¢ IIOCT-
YCJIOBUEM.

IIpumep 13

CocTaBum nporpaMmMmy, BEIBOJAIIIYVE) Ha SKpPaH IIATE CTPOK, Ka;xIad
H3 KOTOPBIX COCTOHT HI3 JeCcATH CHMBOJIOB ~ !

b
: i, j: integer:

g -
begin
for i:=1 to 5 do
begin
for j:=1 to 10 do
write("*');
writeln
end
end.
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MporpaMmMUpoBaHue LUUKNUYECKMX anropuTMoB

Moanduumpyinte nporpammy Tak, 4Tobbl B HEW Ha 3KpaH BbIBOAWNOCH
OECATE CTPOK, COCTOAWMX W3 NATWM CUMBONOB * Kaxpgas. BoliAacHUTE,
AnA Hero B STOM nporpamme MCnNone2yeTcqd KomMDHAa writeln.

0KV

Ilpumep 14
Crneayiomas nporpamma uzobpakaer B rpamuyecKoM OKHe MHATH
pPALOB OKpY:KHOocTell paguycoM 10, mo 8 KpyroB B KaxXJAOoM pPAAY.

var
i, j, %, y: integer;
begin
y := 10;
for i:=1 to 5 do
begin
x := 10;
for j := 1 to 8 do
begin
circle(x, y, 10};
X :=x + 20
end;
y =y + 20
end
end.

BHecute nameHeHus B nporpammy Tak, 4ToObI:
a) pucosanucb OKPYXHOCTU paawycom 20;
6) paabl OKPYXHOCTEW 3anonHANM BCE rpaduyeckoe OKHO.

Ky
=

CAMOE IMABHOE

OnepaTtop muEKJIa — KOMAaHJa, PeaJu3yioIlad aJTrOpPHTMHYECKYIO
KOHCTPYVKIIMK «MOBTOPEeHHMEe» HA #A3bIKe IporpaMmMupoBanus. B Aaswi-
Ke mporpamMHupoBaHHa llackans cymjecTByeT HeCKOJBKO OIepaTOpPOB
purgaa: while (uuria-IIOKA), repeat (mura-IHO), for (muwa-JIH).

Ecam umciao moBTOpeHHH Tesa IUKJA M3BECTHO, TO JyUIle NpHMe-
HHUTE omepaTop for; B OCTAIBHBIX CAVUAAX HCIOJNb3VIOTCA OIepATOPBI
while H repeat.

Bonpocsl n 3apaHuna ‘E)

1. IlpoananuaupyiiTe padory (pparMeHTa NporpaMMbl M OTBeTLTE HAa
BOIIPOCHI.
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Havana nporpammupoBaHua Ha A3bike ackaneb

while x < 5 do
begin
y =y ¥ 2;
®¥ 1= x + 1
end

b
|

a) CKONBKO pa3 BRINOJHHUTCA TeJo IHKJIa?

6) Kakoe 3HadeHHe IPUMET IepeMeHHAS X OOCIe 3aBepIIeHIIS
IIporpaMMel?

B) Kakoe sHadeHHe OPUMET I[IepPeMeHHAd v I[NOCJEe 3ABePIIeHHHA
IporpaMMsb1?

r) CkolbKO pa3 BBIMOJHHUTCA TeJNO IHUKJA, €CJH 3aMeHHTh YyCJIo-
BHC HA x <= 57

1) CHOJIBKO pPAa3 BbIIOJHWUTCH TEJN0 LMKJL, eClH SAMEeHHMTh YCJIO-
BH¢ TIa x >= 57

E‘.‘} CHG.IJJJH.G Pa3 BBINOJAHHTCH Teld LHEJA, ecill JIAMeHWTh YCJ0-
BHe TIa x > 07

#) Yro npousoiér, ecad H3 Tella LHEAA yOparb KOMaHIY

3 f=em il
3) CKoMBKO pa3 BBINOJHHTCA TeJN0 IHKJA, ecJH 3aMeHHTb KO-
MaHAV x := x + 1 Ha = := x + 27
PI] Croanxo pPas BLHINMOMHHWATCHA Telad ITHEITA, €CIH JaMEeHHTE KO-
MaHAV x := x + 1 Ha = := x - 17
2. Jlana mocaeJoBaTeNBEHOCTE OIIEPATOPOB:
a := 1;
by zm il
while a + b < 8 do
begin
a :=a + 1:
b :=b + 2
end;
s :=a+ b
Cronpko paz OyjeT NOBTOPEH IMKJ M KaKUMH OGyAyT sHaAYeHHA
nepeMeHHBIE A, 1_'.‘1, 5 MOCJIe BRIDOJIHEHWS STOH OO ITeJO0BATENIRHOCTH
onepaTopor?
m 3. Tpebosanoce HamHMCcaTh NDpoOrpaMMy BbhldHMcJaeHndA daxkTopHanaa
yuena n (akTopruaT WHeAa N eCTL TPOU3BCJACHHE RBCEX TIETRIX
e yueean or 1 go n). Ilporpammucr TOPOLHJACH KM HAIKMCAJ LIPO-

rpaMmy HenpaBuaniio. Himxe mpuBeaén gparMenT ero mporpaM-
MBI, B KOTODOM COHEPHUTCHA HECKOJbBKO OIIHOOK:
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MporpammuMpoBaHue UMKIMYECKUX anroputMmoB

k = 1;

f = 0;

while k < n do
£ 1= £ * k;
k := k + 1

ObcyauTe ator (parmMedHT nporpaMmsel B rpynmne. Haiigure omubd-

K1, BHecure HEDﬁKOﬂHMHE HCIIpaBJeHHA, OJOIHIIHTe ITpOorpaMMy
W BBINOJHUTE €€ Ha KomnbioTepe. Jlna nmposepkm npaBMIBHOCTH

IPOrpaMMEl HMCIOJIB3VHTE TecCT:

BxogHble paHHble BoixogHble OaHHbIe
BeeguTe n>>5 51=120
BeeouTe n>>6 6!'=720

IIpoananmusupyiiTe cAeAVIOITHN ITHKJ:
while a < b do
cC :=a==>»
B uém ero ocobeHHOCTB?
3anumure Ha A3eike [lackane nporpaMMmel pellreHns
Ne 3, 4, 6, 7 uz § 3.6. McenoasayiiTe omepatop while.

Jlana mocaemoBATEIBHOCTh ONMEPATOPOB:

Croasko pas ﬁ}T,II.ET [MIOBETOPEeHO TeJio IHEKJa H KaKHMH
JHAHOHIEA IepDeMEeHHBIX A, o, 5 IIOCIe BRITOJTHEHHA ATOH

Jajgad

oyayT
IIOCTIe-

JoBaTeNabHOCTH omneparopoB? OOcyauTe 2TOT BONPOC B IpyIIe.

HanumuTre nmporpamMmy, B KOTOPOH OCVIIECTBISETCA BBOJ ILeJbIX
ypces (BBOJ OCYILECTBJAAETCHA A0 TeX HOp, MOKa He OyJeT BBeIEH
HOJIE) M MOOACYET CYMMEI BCeX BBeAeHHBIX uHcen. HcnonwsyiiTe

onepatop repeat.

Hanwmure nporpaMmmy, B KOTOPOH OCYIIECTBJAAETCA BBOJA Ile-
JBIX YWHCEeJI {BBD,H. OCVIIeCcTBJAASTCHA OO TeX IIOop, HNOKa He ﬁFﬂET
BBE/IEH HOJIB) M OIpeAe/ieHHe MaKCHMaJbHOTO (HanboJabiiero) mus

BRCICHOLIX uHced, MemonnaviTe omeparop repeat.

al100.tilda. ws
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Ha4ana nporpammupoBaHMAa Ha A3bike [lackanb

9. Croneko pa3 OyZeT BBINOJHEHO TeJo IHKJa?

§) £or 1 =0 Eo 15 dp 3 = 85 #4
6) for 1 := 10 to 15 do 5 := 5 + 1i;
B) for i ;= -1 to 1 do s = s + iy
r) for: i = 14D o 10:do 5 = :3 = 17
m < := 5;
for i (= k-1 tek+1dos :=5s5 + 1

10. HamumuTte nporpaMmy, Kotopas 10 pas BHBOAHT Ha 3JKpaH
Bamym uMA W (aMuInIo.

11. Hanumure nporpaMMy, BRIBOAAIIYVI Ha 2KpaH uaobpaske-
HUe ITaxXMaTHOH [JOCKH, TJe UYepHBIe KJeTKH uHuaodpaxkanTca
apéanoukaM, a Oenwle — mnpobenamu. PexomenayeMmbelii BHJ
PKpaHa TOCJe BBINOJHEHHA MPOTrPaMMBI:

* * * *

* * * *
* * * *

E * * *
* * * *

% * £ *
* * * *

* * * *

e 12. Hanumure nporpamMmy, KOTOpas BBIUHCIISAET CYMMY:

a) TepBBEIX N HATVPAILHLIX HHCEN;
0) KBApaTOB TIEPREIX 11 HATYPAJILHLIX UHCET;
E) BCceX UETHEIX UHceN Ha oTpeske oT 1 jo n;

') BCeX ABY3HAYHBIX YHCEJ.

13. BanumuTe Ha aAseike Ilackanas nDporpaMmbl pelleHHA 3aaad
MNe 14-16 ua § 3.6. HenmoneayiTe onepatop for.

14. HanumuTe nporpaMmy, KOTOpad BBIBOJAHT Ha 2KpaH Tabauny
creneHed aBoMK#H (oT HyJIeBoM a0 gecaToi). PexomenayemMmblit
BHJl 9KpaHa IMOcJie BBIIOJHEHHA IPOrpaMMEIL:




Cray al100.tilda. ws

MporpammMmupoBaHmne LUMKNUYeCKUX anropuTMOoB

Tabnuua cTeneHei IOBOMKHM

1

2

4

8
16
32
&4
128
256
al2
1024

D Wp 0 - S W= O

'_l

15. HamnmuTre nporpaMmMy, KoTopas BBIBOJAMT Ha 3SKpaH Tabauny e
VMHOMEHHA HA n (n — Iegoe 4Hceao B gHanmasoHe ot 2 go 10,

BBOAMMOEe ¢ KJaBuaTtypsl). IIporecTHpyiiTe mporpaMMy Ha cleny-
ONIAX JAAHHBIX:

BxogHble paHHbIE BuixogHble OaHHble
BeeguTe n>>5 5 % 2=10
5 * 3=15
5 % 4=20
5 * 5=25
5 * =130
5 % =35
5 * 8=40
5 * 9=45
5 % 10=50

16. [locne crTpouTenbCTBA JOMa OCTAJOCE HEKOTOPOE KOJHYEeCcT-
BO mnauToK. HMX ™MoxHO wHcnons3oBaTh AJMA BBIKJIAALIBAHHA
NpAMOYTOJBHOM IJIOIMIAAKHM HA Yy4YacTKe pAgoMm ¢ gomom. Ecan
VKJaAeBaTh B pAA nmo 10 namToK, TO AAA KBaAPATHOH ILIOIIAML-
KM nauToK He XxBaTtur. IIpH ykiaagwiBaHuM no 8 IJIMTOK B pAnd
OCTAETCA OAHMH HEINOJHBIH pAA, a4 NPH VKJIaAbIBAHHUH Mo 9 mam-
TOK TOKe OCTAeTcA HeIOJHBII pAj, B KoTopoM Ha 6 namTok
MEeHbIe, YeM B HENOJHOM pPAJAY NpH VKJaABIBAHHU 1o 8.

Hanumure nporpaMmy, BBIYHMCIAKIIVIO, CKOJBKO BCEro IJHTOK
OCTAJIOCH MOCJEe CTPOMTEJLCTBA AOMA.

17. Kakoii M3 Tpéx paccMOTPeHHBIX OIlepaTOpPOB IHKJIA fABJIAETCHd,
1Mo BalleMy MHEHHWI, OCHOBHBIM, T. €. TAKHM, 4YTO MM MOMKHO
saMeHHTE ABa Apyrux? OOcyauTe aTOT BOmpoc B rpymie.
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TecToBble 3apaHUA ANS CaMOKOHTPONS

1. Paszpaborunkom saswika Ilackanps ABasiercs:

a) Bunez Ilackans

6) Hurknaye Bupr

B) HopbGepr Bunep

r) Dacrep B. JleiikcTpa

2. IITU H3 HHMEellepedHCJIeHHO'O He BXOIJHT B Eﬂq)aBHT A3RIKA
ITackans?

a) JlaTmHCcKHMe CTpOYHBIE M NPOINHCHLIE ODVKBEI
6) CocraBHEIE CHMBOJIEI

B) PycckHe cTpouHBIe H IPONHCHBIE OYKBEI
r) 3HaKk nmogYepKHBaAHHA

3. Kakasa nociaenoBaTe/IbHOCTE CHMMBOJIOB He MOMKeT OBITHR HMeHeM
B A3elKe llackans?

a) mas
0) masl
B) dZ
r} 2d

4. ObosHaueHNe BEIECTBEHHOTO THINA AaHHBIX B sAsbike [lackans:

a) real

0) integer
B) boolean
F) string

5. B nporpamme Ha aseike llackans obA3aTebHO JOJEH OBITh:

a) 3aroJIOBOK IIPOrpaMMBI

6) 60K omHCAHHA HCIOJL3VEeMBIX JAaHHBIX
B) nmporpaMMHEIH OJIOK

') omepaTop NpHCcBaMBaHHUA
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TecToBble 3a4aHWA AN CAMOKOHTPOSA

6.

10.

Kakoro pasgena He CYIIECTBYET B MpOorpaMme, HANHMCAHHON HA
A3bike Ilackane?

a) 3aroJioBKa

6) Ilpumeuyannit

B) Onucanuii

r) Oneparopos

ABBIKOBEIE KOHCTPYKIIMH, € MOMOIINLI KOTOPBIX B IIporpaMmax

3ANMCBIBAIOTCA AOeMCTBHA, BBINOJHAEMbBIE B IIpolecce pelleHud
Jalaull, Ha3BIBAIOTCH.

a) onepaHIaMH
0) onmeparopaMu
B) BhIpaKeHHAMH
r) maHHBIMH

PaspenurenaMi MexdIy olepaToOpaMM CHOYKHT:

a) TodKa
6) Touka c 3amMATON
B) mpoben

r) sanfaTaf
Onucars MnmepeMeHHYIK) — 3T0O 3HAYHT YVHEa3aThb ee:

a) UMA ¥ 3HaYeHHe

0) uMAa U THO

B) THUII U 3HAUYEHHE

r) uMsa, THII U 3HAYEHHE

B ¢parmenTe nporpamMmMsl

program error;
begin

SuMma := 25 - 14
end.

OLINOKOI ABJIAETCHA:

4) HeKOPPEKTHOE HMS HOPOTrPAMMEI

0) He omnpejenéHHOE MMA NepeMeHHOI
B) HEKOpPPEKTHOEe HMHA INepeMeHHOM

r) 3anuch apu(pMeTHYecKOTO BbIpasKeHHdA

al100.tilda.ws
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TecToBble 3agaHWAa ONA CaAMOKOHTPONA

11. Kaxkaa KJaaBMIma Ha)XHMaeTcf mnocjie Habopa mocieaHero JaHHO-
ro IpH BBINOOJHEHHH oleparopa rezd?

a) Enter

6) Touka ¢ 3anAToit
B) npoben

ry Cird

12. IIpy npuceamBaHMHM H3MeHHAETCH:

a) MMA NepeMeHHOH
6) THII nepeMeHHOIl
BE) 3HadYeHHe NepeMeHHOH
I) 3HAYeHHe KOHCTAHTEI

13. llna Buiroaa peayiasTaToR B Ilackase McnonbayeTcs oneparTop:
a) begin
0) reacln
B) write
r) print
14. [lnsa BhIUMCAEHHA HBAJPATHOO KOPHA M3 X HCIOJIL3VETCH
(PYVHEIIHA:
a) abs (x)
0) sgr (=)
B) sqrt (x)
r) dnti(x}
15. Ina remepamuu cJay4aiHOIO IeJIOr0 YHCJIA H3 TOJYHHTepBaja
[10, 20) HeobxoaMMO HMCHOJIB3OBATE BhIPAMKEHUE:
a) random * 20
0) random(20)
B) rancom{10) + 10
r} random(10) * 2

16. B kakomM M3 VCAOBHBIX OINEpPaATOPOB JAonyiieHa oinnbxa?

a) if b = 0 then write('Jenedue repozmoxH0")
6) 1f 2 < b then min := z; else min := b;

B) 1f a b then max :'— a else max :— b;

r}) if (a > b) and {(» > 0) then ¢ := a + b;

A
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TecToBble 3apaHuA ONs CaAMOKOHTPONS

17. B vemosHoM omnepartope # mocae then, mw mocne else HeIL3s
HCIIOMB30BATL:

|

19.

20.

21,

a) omepaTop BBEIBOJA

0) cocraBHOM omepaTop
B) HECKOJIBKO OIIEpPaTOpOB
r) VCJIOBHEIN OIlepaTop

DII]]E,E[EJIHTE JHAYEHHE HEPEMEHHOﬁ O ITOCIIEe BBIIIOJTHEHHMA CIedy-

olero (parMeHETa NpoOrpaMMBbI:

a := 100;
b = 30;
a :=a-hb* 3;
if a > b then
c = a + b;
else
c :=b - a;
a) 20
6) 70
B) —20
r) 180
YenoBHBII onepaTop

if a mod 2

IO3IBOAACT ONMPCICTHTL, ABITACTCH JH YWHACTO &

a) meJabIM

0) ABYV3HAYHBIM

B) YETHBIM

r) NpPOCTBIM

Kakxoro onmeparopa IHMKJa He cymlecTByeT B aAsbike Ilackann?

a) for
0) while

B) repeat...until
r) goto

Iluxka B ¢parMeHTe mMpoOrpaMMBI
2;

P

repeat

P

P

* 0.1

until p < 0.1

write('lJa')else write("HeTr');
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22.

23.

24.

OyaeT HMCIIOJHEH:

a) 0 pas

6) 1 pas

B) 2 pasa

r) 6eckoHeuyHOe HHCJO pas

Ilukn B ¢parMeHTe DPOrPaAMMEI

a =7;
b = 1;
while a + b < 8 do
begin

a 1= 4a
b :=b
end;

- S
g

BEITIOJTHUTCH:

a) 0 pas

6) 2 paaza

B) 3 pasa

r) DecKOHEeYHOe YMCJI0 pas

ULIIJE,LI,EJJH’I‘E JHAYeHWMA llepenMeHHbIX =5 H i nocjie BbBIUIOJHEHHA

(pparmeHTa TPOTPaMMBI:

5 1= [;

i = 5;
while i > 0 do
begin

5 1= 5 + 1;
i :=41 -1
end;

a) s = 0, i = -1

By = =5, i=0
B) & = 153 1. =5
i) & = 15y 4. =

Bribepure (parmMeHT nmporpaMmbl, B KOTOPOM BbIYHCJIAETCH MNpPO-

u3Begedue 1 - 2 - 3 - 4 - b,

a) p :— 0; 1 := 1; while 1 =- &
B) = :=1; 1 := 1; while 1 < &

do i
do 1
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TecToBble 3apaHUA AN CaMOKOHTPONSA

25.

B) g := 1; i := 1; while i < & do
bagin p :=p * i; 1 := 1 + 1 and;
rN p:=1; i := 1; while 1 > 5 do

begin 1 :=1i + 1; p :=p * i end;
B pamnoM (parmMeHTe nporpaMmbl

s := 0;
for i := 1 to 10 do
8 = 8 + 2 * 1

BEIMHCJIAETCH:

a) cymMa meawlx uucen or 1 mo 10
6) cymMa 4dérHbIX uMcen or 1 mo 10
B) vABOeHHadA cymMma uweaslx uyucea or 1 go 10

r) cymMMa IepBbIX JAeCATH HATYPAJBbHBIX UETHBIX YHCe]
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lMaeaS
HAYAJIA NTPOrPAMMUUPOBAHUA

HA A3bIKE PYTHON

§5.1
OOwme cBefeHUMN O A3bIKe
nporpammupoBaHua Python

Knaiwueénle croséa:

* A3LIK IPOrpaMMHPOBAHHA * cay:xeDHBIE CJIOBa

* nporpamma * THUNBLI JAHHBIX

* cpefa IMpOrpaMMHPOBAHHA * CTPYKTYpPa IIPOrpaMMBI

* andasuT * onepaTop HNpUCBAMBAHMA
Hapikn 1nporpaMmMupoBaHMs — 3T0 (POPMaJIbHbIE HSbIKH, ILPej-

HASHAYEHHOLIE IS 3AMHCH AJTOPHUTMOB, HCIOTHUTEIEM KOTOPHIX Oy-
JIeT KOMIBIOTEP. SAlMMCH AJTOPUTMOB HAa A3bIKAX NPOrpaMMHMpOBAHWA
HASLIBAIOTCH ITPOTPAMMANMHN.

CyliecTBYeT HECKOJBbKO ThICAY A3LIKOB HOporpaMmMupoeaHHA. OguH
H3 CAMBIX NONYJAPHBIX COBPEMEHHBIX A3BIKOB IIPOTPAMMHDPOBAHHA
Haspipaerca Python (mpomaHocHTeda «OAlTOH», XoTA B PoccHH MHO-
THE HAISBIBAKIT A3BIK IPOCTO «DHTOH?). Ero paszpabtoran B 1991 rogv
HuAepaaHackui nporpammuct I'emao pan Poccym. Hawik Python ne-
MpepLIBHO COBEPIIEHCTBYETCHA, WM celdyac OOJBINMHCTBO MPOTPaAMMMCTOB

HCIIONB3VIOT ero TpeTeio Bepcuiw — Python 3. Mmenso ¢ aToil Bep-
cuel byaem paboTaTthk W MBI
Python — #A3mK §$DporpaMMHpOBaHHA, OpeAHasHA'UeHHBIH AJdA

pelIeHus caMoro mupoxoro Kpyra sagad. C ero nmomMombio MOAHO
obpabaTeIBaTE pasiM4YHBIe AaHHBIE, IIPOBOAMTL MATeMaTHYeCKHe BEI-
yucJIeHudA, co3jaBaTk nm3obpasxkenus, paborarbk ¢ GasaMM JaHHBIX, pas-
pabaTeiBaTE Bed-caiiThI.

3anucaTh NporpaMMy Ha f3bIKe NpPOrpaMMHPOBAHMA MOMKHO pyd-
KoM Ha naucTKe Oymaru. insa Toro urobel 3anycTHTE HporpaMMy Ha
BEIIOJNHEHHMEe HA HOMUIBHTEDES, H.E-‘DﬁKD,H,MMO BOCIHONB30OEBATBCH EHGTEMUi‘i
{(cpemoil) mporpaMMHpOBAHHA, TPEACTABIAIONEH co0ol 1mabop KOM-
NbIOTEPHBIX HHCTPYMEHTOB, HOTOPbIH BHEJIKYAET pPeIaKTOp TeKcTa,
TPAHCJIATOP, OTJAAYHK M APYTHe COCTABJIAIOIINE.
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Obuwwme ceegeHua 0 A3bike nporpammupoBaHua Python

PemaxTop Tercrta — DTO TIPOTPaMMa JANA BBOJA, PeAAKTHPOBATUA
u POPMATUPOBAHMA TEKCTA IPOrpAMMBI HA HABBIHE LPOIPAMMMEPO-
BaHHA.

Tpascaarop — HHCTPYMEHT, IPejHASHAYEHHBIH J4HA Hnpeodpasosa-
HHS IPOrPAMM, HAODHCAHHLIX HA A3BIKAX OPOrPAMMHpPOBAHHUA, B IIPOC-
paMMbl HA MAIIMHHOM fA3blKe. TpaHCIATOPEI AeJATCA Ha JABa KJacca:
KOMAWAAMOPLL W unmepnpemamopsi, KoMOTHIATOD TepeBOIWT Rech
MCXOAHBIH TEKCT NporpaMMbl HAa MAIOMHHBIN s3eik. MaTepnperartop
IIOCJIeIOBATEIBHO TEePeBOAMT HA MAINIMHHBIN fA3BIK ¥ BBINOJHAET Ole-
paTopbl MCXOJHOT0 TeKCTa IPOrpaMMBI.

Oraagauk — HMHCTPYMEeHT AJs MONCKA H HCOPaBIeHHA OMOIMO0K
E OporpaMye. OcHOBHBIe (WWHKIHMH OTJaTUHKA: IOIIANOBOe BBIIIOJIHe-
HHEe TporpaMmbl ¢ oToOpa:KeHHMeM pe3yJabTATOB, OCTAHOBKA B 3apaHee
Oonpeje/JéHHLEIX TOYKAX, M3MeHeHHe 3HaUYeHHI NepeMeHHBIX.

BroguTh, mMpocMaTpHBaThL, PEAAKTHPOBATE, 3AlYCKATH, OTJIAXHBATH
nporpamMmmel Ha Python yao6HO ¢ moMOIIBEI0 MHTErPHPOBAHHOMH cpebl
paspadborkn IDLE (npouszocures <aigias). OHA BCTPOEHS B VCTAHOB-
muK Python, KoTopwniii Mo/XHO cKadaTk TO CCRIJTKE

https://gotourl.ru/15550.

5.1.1. Andasut n cnoBapb fi3bika

OcHoBOI1 A3bIKa nporpaMMmupoeanusa Python, kak u nwboro apy-

roro #As3bIKa, ABJAAeTcA ajapasuT — HaAO0OP MAONYCTHMBIX CHMBOJIOB,
KOTOpBleé MOKHO HMCIIOJB30BATE JJIA 3alMCH NpPOrpaMMbl. JTO:
* JJATMHCKHe NpOIHMCHBIe U cTpouHble OVKEEI (A, B, C, ..., X, Y,
Ty PG won Xs V. BE
* apabckme mudper (0, 1, 2, ..., 7, 8, 9);
* crenyaJbHBEIE CHMBOJBI (3HAK NOAYEPKUBAHHMA; KPYIJble, KBaji-
paTHble CcKOOKHM; 3HAKM apummMeTHuecKHMX onepanmii, # — a3HaK

HaYajJa OJHOCTPOYHOTO KOMMEHTApHA Hu ap.).

B kauecTBe HeJenMMBIX DJIeMEHTOB (COCTABHBIX CHMBOJIOB) pac-
CMATPHBAKTCA MNOCJAeJOBATEJIEBHOCTH CHMBOJIOB!

= W <= (3HAKH = H =);

== (3Har =);

= (zHar 7);

"UY pom " (yTpOeHEHBIE IBOHHBIE MJIH OJHHADHBIE KABBIUKH, CTH-
BANIHMeCcA B HaYajJe M B KOHIE MHOTOCTPOYHOI0O KOMMEHTApPHHA).

B aAsmnike CYHIeCcTBYeT TaKHe HeKOTOopoe KOJIHYeCTBO pa3/IHYHEIX
memodyerx CHMBOJIOB, PDACCMATPHBAEMBIX KaK €JHHBIE CMBICIIOBEIE 23JIe-
MEHTEl ¢ (PMKCHPOBAHHBIM 3HaAYeHHEM. Takne NIenNo4YKHM CHMBOJIOB
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HAZBIBAIOTCS CAVEKEOHBIMH caoBamu. B Tabn. 5.1 mpuBezeHE!
OCHOBHBIE CJI}FEEﬁHBIE CJIOED, KOTOpPEIEe MBI E}T,I[EM HCIIOAB30OBATE IIPH
3amucH TporpamMMm Ha aseike Python.

Tabnuma 5.1
CnyxeGHble cnoea sa3bika Python
Cnyxe6Hoe cnoeo f3bika Python 3HauyeHune cnyxebHoro cnoea
and 0
break NpepBaTh
elif HHa4ye ecau
else HHAYe
False JOHb
float BellecTBeHHEL (¢ I1aBatomeii Toukoii)
for ons
if eciIn
input BBOJ
int mensli
list CIHCOK
not He
or HIIH
print mevaTh
str CTPOKOBBIH (IemoYKa CHMBOJIOR)
True HCTHHA
while moKa

Hnsa obozHayeHMss MepeMeHHBIX, MNPOrpaMM M JApPYrux oObexkToB
UCIOJLIVIOTCA HMena (MACHTH(PHKATOPLI) — MI00LIC OTIHYILIC OT
clly:KeDHbIX CJ0B LIOCHE[0BATE/]bHOCTH OVEE, UH(PP M CHUMBEOJIA I1IOJ-
YyépKHBaHHA, HAYHHAOIIHecA ¢ OVKBBI HJIH CHMBOJA NOAYEPKHBAHHA.

IIponucHbie ¥ cTpouHble OVKBBEI B MMeHaX pasJNdYalTCH, HAIPH-
Mep: [ ¥ F — JBa pPasHBIX HMeHH.

Jnuua umenn moxxer ObITe Jg06Goit. [lns yaoGerea pekoMmeHaveTcs
HMCIIOJIB30BATE HMeHa, NepefarolHe CMBICA 00BEeKTOB M COCTOAIHE He
Gonee yvem ma 15 cMMBOJOB.
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B nporpammax Ha fa3bike Python (HaumHas ¢ eepcuu 3) ecTe BO3-
MOXHOCTb UCNONbL30BaThb B MMeHax BykBbl HAUMOHAaNbHLIX andaBUTOB
(oT pycckux o kutainckux wepornudgoe). Ho 3To cyMTaeTcs O4YeHb
NIOXKUM CTUNEM, Tak Aaenatb He pekomexayetcs. MNogymainte nodemy.

5.1.2. Tunbl gaHHbIX, UCNoNnb3yemMbie B fu3bike Python

B saswmike Python mcmoneayiooTes pasiawuHbie THIB JAHHBIX

(Taba. 5.2).
Tabnuna 5.2
HekoTopbie TUNbI AaHHbIX B A3bike Python
Haasanue Ob6o3HauyeHune AonycTumMele 3HaAYEHWURA
Ienouncnennnii | int (integer) Croasko yrojHo DoskllHe, pasMep
OrpaHHYEeH ONePATHBHON NaMATHIO
BemecTBenHBIH float JIwobsie uncaa ¢ ApodHOI JACTEIO
CTpokoBBIHA str (string) Jlwbsie cuMBOABI B3 TabnMIIE
Unicode
Jloraueckuii boocl (boolean) | False m True

B BemijecTBeHHOM uYHCle neJgas 4YaACTh OT JpPoDHON OTAenseTcH

TOUKOH (HAnpumep,

9.7), mpH 2TOM IlepeJ TOYKOH H IOcjIe Hee

JoaxHOo OBITE MO KpaliHeil mepe no oaHoi unudpe. Ilpobensr BHyTpH
YHCJIA HeZONYCTHMEI.

IIpouseoasHbIl HabOp CHUMBOJIOB, 3aKJHUYEHHBIH B OJHHAPHBIE
HJIH ABOHHBIE KABEIUYKH, CUHTAETCA CTPOKOBOH BeJIHYHHOH (CTPOKOMH).
Crpoka MOKeT cojep:arTh J0bie CHMBOJILI, HaDMpaeMble HA KJaBua-
TYpe, B TOM 4YHcje DVKBBEI HAIIHOHANBHBIX aJI(aBHTOB.

IlepemenHas B OPOrpaMMHPOBAHHKM —
00MACTE ONMEPATHBHONH HAMATH, B KOTOPOH MOTYT XPAHHTLCA JAHHBIES
ONpeaesIEHHOrO0 THIIA.

B oramuyme oT MHOTHMX APYTHX A3BLIKOB IPOTPAMMHPOBAHHA, Ie-
peMeHHBIe B sA3bike Python me my:xHO 00BaABAATE. THN nepemMeHHOI
onpeaenAeTca ABTOMATHYECKH B TOT MOMEHT, KOTJA €il IpHCBaHBaeTCH

HOBOE 3Ha4YeHHe.

1o

IIoHMeHOoBAHHAA

Tun wammaol ImepeMeHHOH MOMKeT AWHAMHYEeCKH H3MeHATbCA I10
XOAy BRINOJHEeHHMA nporpaMmbl. OnpeaenanTs, Kakod THII MMeeT Iepe-
MEeHHAA B TEKYIIHH MOMEHT, MOMHO C HMOMOHIBIO (DyHKIHH (KOMAaHILI)

type().

)

al100.tilda. ws
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5.1.3. Pexumsl paboTtsl nHtepnpertatopa Python

Huarepnperarop Python moxer paborats B ABYX pemumMax:
* B KOMaHJIHOM (MHTEPAKTHBHOM) peyKHMe, KOrJa KaykJaA BBeJIeH-
Hafd KOMAaHja Cpasy BBINOJHAETCH;
* B NMporpaMMHOM (MaKeTHOM) pe:HMe, KOTJAa ITporpaMMa cHada-
Ja 3anHceiBaeTcd B (Qaia (o0BUHO HMeOOIHH pacllHpeHHe .pv)
H IOPH SAIlyVCEe BBITIOJIHAETCH ITEJITEOM.
HMayueHne fA3LIKOB NPOrpaMMHPOBAHMA NPHUHATO HAYMHATBL C BEI-
Bojla Ha asxpan Haanucu: <«lIpmser, mupl». Ha aswsike Python coor-
BETCTBYIOIAA KoMaHAa OyiaeT MMeTb BH:

print ("llpmeeTr, Mup!")

Jlnsa BeIBOJA Ha BSKpaH IIOCJIEOBATEJBHOCTH CHMBOJOB (Tekcra,
HAJMWCH) WCTONL3VEeTCS BCTpoeHHaa QPYHKNWA (Komanmaa) oprint,
IlocnenosarenbHOCTE CHMBOJIOB, HOTOPBIE HOJMHBI DbITE BBIBEIESHEI HA
9KpaH, 3aKJIUaeTcAd B [BOHHEIE KaBBIUKH H 3alHCBIBAETCA B KPVyr-
nbiX ckobOkax. BmecTo ABONHBIX KaBbIYEK MOMKHO HMCHIOJB30BATH OJM-
HapHEIE KaBBIYKH.

B Hauane crporn (Jeepee EKoOMaHALI print) He JOJAMEHO ObITH LpPO-
0emoB — TaxoBo TpehoBaHMe s3bIka Python.

S3anycerure IDLE, orkpoerca oxkno IDLE Shell, B koTropom cum-
BOJBI >>> 03HAYAIOT NpPHIJIAlIeHHe BBecTH Komau#ay. Ilocae BBO-
A CTpOEKM HAXMMHTE RJaaBuiny Enter. B ciaeavioumieid crpore cpasy
oTobpasuTCcA pPe3yJbLTAT, 4 Jajee — IMIPHUIJAIIEHWe IJIA BBOJA HOBOH
roMaHAbl (puc. 5.1). B xomMangHOM pe:xnMe TakK:Ke MOMKHO IPOBOJHMTE
BhIuHcaeHNA. [lnAa »TOoro gocraTodHO NpPOCTO 3AlHCATH COOTBETCTBY-
Ollee BbIPaiKeHUEe M HAMATE HJaaBuiuy Enter.

r IDLE Shell 3.10.0 - B “

File Edit Shall Debug Options Window  Help
Python 3.10.0 (tags/v3.10.0:b%99%4£59%, Oct 4 2021, 19:00:18) (MSC v.19%2% 64 bit |
AMDEd) )] on winil
Type "help", "copyright", "credits" or "license{)"™ for more information.
33> | print ("MipuseT, wmdp!™)
NpueeT, MWUp!
3% S4545

»2>|

| Ln: 7 ColD

Puc. 5.1. Padora B HHTEpaKTHBHOM pe:EHMEe

Jns mepexoga B ODpoOrpaMMHBIA pesxuM B MeH File Bribupaem
nyEET NewFile. B oTepBIBIOIeMcA oKHe HadHpaeM TeHCT OporpamM-
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MBI, 4 3aTeM COXpaHAEeM ero moj KakuM-HHOyAbL MMeHeM (Hampumep,
test.oy), BeIOpaE oveakT MeHio File — SaveAs. 3anveTuTs nporpam-
MY HA BBIIOJHEHHE MOMKHO, BRIOpaB nvHET MeHio Run — RunModule
HJIH HAMKHAB KIABHIIY FH.

B cetu WMHTEpHeT cywecTBylT pecypcbl ON8 3anycka WM oThagku m
nporpamm Ha s3blke Python B pexwume online. BOT CCbiNKM Ha He-
KOTOPbLIE U3 HWX:

http://gotourl.ru/11286
http://gotourl.ru/11287
http://gotourl.ru/11288

5.1.4. Oneparop npucBavBaHUNA

IIporpaMmma Ha #A3bIKEe NPOrPaMMHPOBAHHA IMpeJAcTaBiaseT coboi
IIOCIeIOBATELHOCTE ONEePaTOpPoOR (MHCTPYKIIMIL, KOMAaHH).

Onepatop — S3bLIKOBAs KOHCTPYKLMSA, 330a0las NoAHoe OnMcaHue 0
[EACTBWSA, KOTOPOE HeoBXoOWMO BbINOMHWUTH.

OmepaTop NpHCBAHBAHHA BLITOJNSET 34lHChL 3HAYCHHS B Iepe-
MEHHYIO.

O6muit BuJ onepaTopa NpHUCBAMBAHMA:
<MMA MEepeMeHHON> = <3HayeHMe MM BhHYMCNAEeMOe BhpaxeHMe>

Onepanusa npHUCBAHMBAHMA JONVCTHMA [JA BCeX NPHBEAEHHBIX B
taba. 5.2 THHOBR AaHHEIX. Bripaxxenmua B assike Python xoHeTpyml-
PVIOTCA 110 paccMoTpeHHbIM paHee npasmaam aasa [lIxonssoro anro-
PHTMHYECKOr0 A3LIKA.

IIpumep

= 10
Z s

a -+ b

= "[lpuBeT!"

1.4 + 57 * a
= a < d

= "Mup! +
= %% &+ e} [ 3

O 0 L0 LT R
I

IIpyu BBRIONHEHHHM olepaTopa 2 — 10 B AuelKy OLEpATHBHOH La-
MATH KOMITLIOTEPA C MMCHEM a (B MCPeMEHHVIO a) 3aHocHTCd 3Have-
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HEe 1(; OpH BBIDOIHEHHH OMNEPATOPA b = 5 B AYeHKY ONepPATHBHON
NaMATH KOMIbIOTEpa ¢ HMeHeM b 3aHocHTcA 3HaueHHe 5. Ilpu BHI-
IMOJHEHHH OOEepaTopa = = a | b 3HAYeHHA S4YeeK OOepaTHBHOH IIa-
MATH ¢ HMeHaMH a H b OepeHocATcA B IpoOeccop, I'e Hajd HHMH
BBIMTOJIHAETCA onepanmuda chaoxeHnds. [lomyueHHBIH pesyabTaT 3aHOCHT-
cd B gUueHKY oNepaTHBHOH IaMATH ¢ HMeHeM s (pHe. 5.2).

I[Ipoueccop
10+ 5

(o) (@)

£ Y AN

= 8 4] e
D“BFHTHEHHH MAMATE \@

Puc. 5.2. Ilponecc BRIDOJIHEHHA ONepaTOpa NMPHCBANBAHHA

~]

B npasoil wacTH onepaTtopa NMpHCBAMBAHHA HEJb3A YHKa3bIBATH Ie-
peMeHHBIe, KOTOpble He ObIIM 3apaHee co3jaaHwl (onpeaenensr). Tak,
OJaf ODepeMeHHBIX d M o H3 PACCMOTPEHHONO OPHMEpA BCe BXOIAOIHE
B COOTBETCTBYIOIIHE BLIPAXKeHHS IlepeMeHHBIe OBLIHM 3aJaHBLl BBIIIE.
ITocnegusas cTpoka omuOOUHA, TAK KAK IepeMeHHAas ¥ 13 I[IPABOH

yacTH paHee He OblIa co3gaHa (onpeaesneHa).
B sassike Python paspemieno MHokecTBeHHOe NIpHCBAHBaHHE.

3annck
a, b =19, 25

pPaBHOCHJIBHA I1ape ONepATOPOB NMPHUCBAMBAHHMA:
a=189
b = 25

HpH 2TOM CUHTaeTCcHd, YTO 3TH JEBA ,EI'Ef:IGTBHH MNPOHCXOIAT IIapaJ-
JeabHO, T. e. oaHOoBpeMeHHO. Eeam aAByM nepeMeHHBIM MNpHCcBaMBa-
eTcd OJHO H TO e 3HaYeHHe, MOXKHO INPHMeHHTE MHOMKeCTBeHHOe
NpUCcBaAMBAHHE <110 IEMOYKE»:

a=b=2>5
JTa 3anmHchk pPaBHOCHJIBHA IIape OIepaTOpOB:

= 5
a=2>=5

o
I
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Jlna OCHOBHBIX apH(@MeTHYeCKHX omepanuii B saasike Python me-
NOJB3VIOTCA Te e oboszHauenus, yro M B lllkoasHOM anropurmuyec-
KOM fA3BIKE:

I — CIOXKeHHe;

— — BBIYHTAHHE;

¥ — VMHOEHeHHEe,

/  — nenenwue;

¥k — BO3BeOeHHEe B CTeleHb.

B aseike Python wmosHO HCHoOAb30BATE COKPAIEHHYIO 3anuch
apuMeTHUYeCKHNX ONepaIrinii.

Cokpaménnas 3anmuch ITonnaa zanuck

a +=b a=a+b

a -=h a=a-=>

a *= b a = a b

a /=b a = a b

a %e= D a =a ** 2

CAMOE InNABHOE
Python — oamH M3 caMBIX NONYJAAPHBIX COBPEMEHHBIX SA3LIKOB

IPOTPAMMHPOBAHHA. JTO A3LIK IMPOTPAMMHPOBAHMA BEICOKOTO YPOBHA,
npeJHA3HAYEHHBIA JJIA CAMOro IMIMPOKOTO Kpyra sajad.

B aspike Python moxHOo paboTaTes B ABYX pesRHMax:

* B KOMAHIHOM (MHTEPAKTHBHOM) DeKHMe, KOrja Kajykjasd BBeIeH-
Has KOMAaHJa Cpasy BBINOJHAETCH;

* B NMPOrPpaAaMMHOM peyXHMe, KOTJa NporpaMMa CHadJajJa 3allucbhiBa-
ercad B (paill M NpH 3anycKe BBINOJHAETCHA LEJHKOM.

B sasmke Python #cnonaessyioTea pasandHbBle THNB JAHHBIX:
melo4YHceIeHHBIH (int), BemecTBerRHBIH (f_0at), cTporoBeIH (str),
gorndecknii (bool) m apyrue.

Ilepemennrsie B sawike Python o0BaABNATE He HYMXKHO;, THI Iepe-
MEeHHOH aBTOMATHYECKH OIpeJeJIAeTcA B TOT MOMEHT, KOorja eil mpu-
CBaMBaeTcAd HOBOe 3HAYEHHe.

Jlna oBoaHaueHuUA NepeMeHHBIX, MPOrPaAMM H JAPYIUX 00BEKTOB
HCIIONB3VIOTCA HMeHa (HaeHTH(HKATOPBLI) — N00bBIe OTJAWYHBIE OT
cay:KeDHBIX CJIOB ToOcJefoBaTeNBHOCTH OYVKB, HU(pP M CHMBOJA MOJA-
YyepKUBaAHNA, HAYMHAOIINEeCA ¢ OVKBBI WJIM CHMBOJIA TOAYEPKHBAHHA.

B mporpammax Ha sasbike Python ecTs BO3MOMKHOCTH HCIIONB30OBATH
B MMeHax OVKBBI HAIlMOHAJBHBLIX an(aBUTOB, HO 2TO CUYHMTAETCH O4YEHb
IIJIOXHM CTHJIEM, W JI€JIATh TAK HE PEKOMEHAVeTCH.
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@ Bonpocsl u 3aaaHusa

1. Iloyemy #A3sik nporpammuposanunsa Python cuwmraerca yHuBep-
caJbHBIM?

2. Yro BxoauT B cocraB aadasura aAswsika Python?

3. Ilepex BaMu cl0Ba, KOTOPBIE BCTPEYAKTCA BO MHOMMX Iporpam-
max Ha #Aspike Python. Kak atm cioBa MoskHO mepeBecTH Ha
PYCCKHI A3BIK?

1) intager 5) obreak
2y float 6) while
3) input 7) elze

4) print &) string

4. Kakux mpaBua ciaeayeT NpHAEP:KHBATHCA NPH BeIDOpe MMEH I
pasaIHYHLIX 00BLeKTOB B A3blKe Python?

9. OTHecHTE KAMNKAVIDO H3 MOCJIEA0BATEJbHOCTEH CHMBOJOB K OJHOH
M3 TPExX rpynm:

1 — pekoMeHJAVeMBIE MMEeHa TepeMeHHbIX B aA3bike Python;

2 — JonycTHMbIE HMeHa IepeMeHHBIX B fAsbike Python;

3 — HepomycTHMBIE MMeHa NepeMeHHBIX B Askike Python.

a) 1z e) ELSE o) ni

B) 1z ) sUMMA M) 3n

B) #2& 3) Summa H) n 3

ry @y 1) OarTa 0) n+3

m oz-1 K) 1oy m} 1 4 5 adbl2 asb55

6. YcranoBuTe COOTBETCTBHE MeXB Y HasBaAaHHAMH THIIOE JAHHBIX H
ux oDO3HAYEHMAMM.

a) IlenouncnenHbBIi 1) str
6) BemecreenHblit 2) bool
B) CTpoKOBBIil 3) int
r) Jlormueckmnii 4) float

7. B uém paszauna mexay uucaaMmu 100 m 100.0 B as3sike Python?
&. OxapakrTepHuayiiTe pe:xHMBI paborsl mHTepnperatopa Python:

1) KoMaHIHBLIN;
2) mporpaMMHBIH.
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9. B xomargaOM pexHMe BBeIHTE MNOCIeJOBATEJBHO CTPOKH:

10.

¥,

12,

13.

14.

a = 10
type (a)

a= "'10 10"
type (a)

a = False
type(a)
a=12.0
type(a)

CroenaiiTe BBIBOJI O TOM, KAk HaMeHAJNCA THI IepeMeHHOH a.
Kakasa ommudka gonyigeHa B clefyiolleil nmporpaMmme?

a=3
b =4
s =a *hb *d
print(s)

Kawoe 3paueHHe OyJeT IPHCROeHO NepeMeHHOH © B pe3yJIBTaTe
BBIIIOJIHEHHS IPOrPAMMBL?

a, b = 11, 63

c =b = 55

d=Db +c - a

Yemy OyAeT PARHO 3HAYCHUE MCPEMOHHON ¢ TIOCTC BLITIOTHOHHA
LPOrpaMMb?

a=>5r =3 G a=5b =5 E) a = b =1

a += 1 a += b a *= 10
c=a+b c=2%*a->» ¢ wmig f [2 % B
He 0 = . 5 9y . B = 5, 3 e) b, a =25%, 2

b += 2 b += a b A= g
c=a+b c =10 * b / a c=Db / a* 4
Yemy OvVIVT paBHBI 3HAUYeHHA OepeMeHHBIX = KM b IIocie BBI-

IMOTHSHES ODPOTPAMBMEBI IIDPH VEASSHHBIX HATAJILBHBIX BHH.T-IEHI-IHX?
Kakumu OVIVT THIIE NepeMeHHBIX a U o7

a += 1
b += a
a *= b
b /=5
a e
a) a =4 b =20 6) a=0m b =0

3anmuninTe OTmepaToR JTJIA.

al100.tilda. ws
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A) BREIYHCIEHHS CPETHETO APHOIMETHUYECKOTO 5S-ed IepeMeHHEIX
wl ;o2

D) yMeHBUIEHHS Ha eJUHHIY 3HAUEHHS IIepPeMeHHOH k;

BE) VEBeIHYeHHA HA eJHHHUINY 2HAYeHHA IIepeMeHHOH 1}

r} BRIYHCIEHHS CTOHMOCTH DTOKVIOIKH SUMmMs, COCTOSIEH M3
HeCKOJIBKHX TETpaﬂEﬁ, HeCKOJEKHX pPyVUYeK H HeCKOJBEHX
KapaHJIaiieH.

§5.2
Opranm3sauumsa BBOAa W BbIBOAA [OaHHbIX

Knaioueénsle croéda:

* QUepaATOpR BHRIBOJAA print ()
* (bopmar BBIBOAA
* omepaTop BBOAA inoul ()

5.2.1. BeiBOA AaHHbIX

B npemsiavimem maparpade MBI MO3HAKOMHJIHNCE C THIAMH JaH-
HBIX, PACCMOTPeJH OlepaTop NpPHMCBAHBAHMA. IJTOr0 JOCTATOYHO AJdA
TOr0, 4T0OBI 3amMcaThk NporpaMmy mnpeodOpasoBanmAa aanHbix. Ho pe-
3yJABTAT 2THX npeolfpas3soBaHMii HaM BHJAeH He Oyner.

,[lJIH BBIBOA JAHHBIX H3 DHEPHTHBHDFI maMATH Ha 3KpPAH HKOMIIBH-
Tepa WCIOJL3VeTcA omepaTop ((GyHKENHA) BRIBOTA print():

print (<supaxeHue 1>, <BHpaxeHMe 2L>,.., <BhpaxeHue N>)

—

CIIHCOK BLIBOIA

3aeck B KpyriaelXx cKoOKax ImoMeniaeTcsa COMCOK BBIBOJA — CIIH-
COK BBIDAYKEHHWH, 3HAYEHHA KOTOPBIX BBIBOAATCA Ha IKpaH. ITO MO-
ryr ObITE YHMCIOBEIE, CHMBOJIBHEIE H JIOTHYECKHEe BEIPAXKeHHA, B TOM
ypeae KOHCTAHTBI M IepeMeHHBIE.

Ilpumep 1
Ounepatop print ('s=', S) BbIIOJHAETCHA TAK:
1) Ba aKpaH BBIBOISATCS CHMBOJLI, 3AKJIOYEHHBIE B OJHHADHBIE Ka-
BBIUKH: 5=
2) Ha 2EDPEH BRIBOIJHTCH SHAaYTEHHE IIE'DEZ‘:'IEHHDﬁ ¢ HMEeHEDM .
Ecnin sHaveHHMe IepeMeHHOH s paBHO 1% M OHa HMeeT IeJoYHC-
JeHHBIH THI, TO HA AKpaHe mossBuresa': s=[ 15

1 Bnecs w mamee [ ofioanauaer mpobem.
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(OpaTiTe BHHMAaHHE: OOEPATORp prini BCTABISET MeXAY BLIBO-
JUMBIMHE 3HAUEHHAMH Tak Ha3bIBAeMBIll pasjennTe]b (cedapaTop, OT
aHra. separator). Ilo yMomTuaHWIO BREIBOAMMEIE BHEIpAMeHWA pasaesd-
I0TCA OAHMM mnpobenoM, WHAYe rOBOpHA, pasfeJuTesleM Me Ay HAMH
ABafAeTcAd npoben. YTobsl M3MEeHHUTH pa3/leIHTENB, HEODXOAHMO VHA-
3aTh er0 HOBOe 3HaueHHe IIoCHde CIOBA sSepo.

IIpumep 2

Paszneie BapuaHTHI pasfeanTeNell B CIOHMCKe BBIBOJA:
BapwaHT opraHw3aumn Onepartop (dpyHkumus) Peaynsrar

BbIBOAA BLIEOAA
ITo yMomuaHmio print (1,20,300) 10200300
VYoépars print (1,20, 300, sep="") 120300
pasjgenuTenn-npobens
HobaBHTE print(1,20,300,sep=",11"} 1 B0 ES 06
pasgelHTeNb-3a0ATYIO
BHBD,H Ka;aoro pr‘ﬂt{l,z_}ﬂ, 3‘[.:":'; Sep="‘xn'} 1
3HAYEHUHA ¢ HOBOIl CTPOKH 20
30

IIpegmosmoyxknum, 4uTo MBI paboTaeM ¢ HATYPAJIBHBIMH YHCJIAMH,
ramgoe n3 xoropeix menbine 100. Torma Ha ogHO YHMCI0 HA SKpaHe
JIOCTATOYHO BBIJEIHTE 3 IMO3WIIHMH: ABe MO3WIIHH HA 3alich CAMOTO
ypesia ¥ elné oJHY MNO3HMIMI0 HAa npobes cjera, pasjessioniMil uyMcia.
3anmuchIBAETCA 9TO TaK:

print{"{:3}{:3}{:3}".format(a, b, c))

910 OPMATHBIN BBIBOJ! CTPOHA IJ# BbIBOJA CTPOHTCH € IIOMO-
LI GYOKIEE (ormal. Aprymentnt oTo# ¢Gryvornuu (a, b, ¢) — aTo
Te BeJlMYHMHBL, HOTOPDEBRIE BbIBOJAATCH, O0OHKM VHASBIBAHTCHA B HDYIVIBLX
cKobKax.

CuMBOJIbHAA CTPOKA cJeBa OT TOYKM — 3To (popmaTHadA CTpOKa,
KOTOpasa omnpejendeT (popmaT BBIBOAA, T. €. TO, KAK HMeHHO BeJHYH-
HbBl OyayT mpejacTaBJeHbl HA sKpaHe. PurypHeie ckobxkM 0003HAYAIOT
MECTO JJIf BBIBOJA OYE€PEIHOT0 DJIEMEHTA: Ha TIEPBOM MEeCTe BBIBOJHT-
cAd 3HavyeHHMe z, Ha BTOpOM — 3HaYeHHe &, Ha TpeTbeM — <. Yucio
ImocJae OBOETOYHA — REOOHYECTBO HDSHILHﬁ, HOTOpbIE OQTBOIATCH Ha
BBIBOAMMYI0 BenuunHy. Ecam mmdp B BBHIBOAMMOM 4YHCJI€e MeHbIIe,
yeM 3apesepBHPOBAHHBIX ITOJ HEro MO3HIIMH HA YKpaHe, TO CBODOAHBIE

al100.tilda. ws
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MO3HIIMHE AOMOJHAIOTCA npobemaMu cjeBa oT uucaa. Ecam yrasaHHoOe

B (hopMaTe BEIBOJA YMCJO MeHbINe, YyeM HeoOXOAMMO, TO OHO ABTOMA-

THYeCKH OyJeT VBeJAHWUYeHO A0 MHHHMAJBHO HeoOXOJHuMOTOo.
Hanpumep, uncna 12, 5 u 15 6yAyT BEIBEJEHBI TaK:

0120050156
Yucmaa 12, 5 u 1500 6yayT BeIBEAEHBI CHEAVIOI{HM oDpasoM:
01200051500

Jlna BeIBOAA BeIleCTBEHHOID UHCJa B CHHCKe BBIBOJAA A KaikK-
JOoTr0 BhIpaeHHA YVEa3IBIBAKTCA [OBa IIapaMeTpac

1) obuiee KOMWMYECTBO MO3MIIHIT, OTBOAMMBIX I10J] YHCJO;
2) KoJMHYecTBO TMO3HIIMH B ApPoOHOH HWacTH UHCIA:

f — BemecTBeHHEEIE (Zloal);
& — 3JKCIOHEHOHANBHBIN (opMar.
ppraceT Doohems ey oo
;f:“:- i"?i_fl-}3; } :i.if}" .format {a, b)) 0.3330J0.1111
;r:nif?"{:]-':]-39}".format{a}l} 3.333e-01
IIpu BnmoanenHH o4vepesmoro onepaTtopa prinl () Mo yMOTHaIlIHIO

BBIBOJ, LUpOA0JEHaeTCcAd B HOBOH crpoke. Yrobnl yOpaTh nepexol B HO-
BOH CTPOKE, HCHOIL3VETCH IIapaMeTp end:

print{a, end="") # ybpaH nepexon Ha HOBYK CTPOKY
print (b)

5.2.2. Nepeas nporpaMmma Ha s3bike Python

e Ilonsaysick paccMOTPEeHHBIMH ONEpATOPAMH, COCTABHM IIpOorpam-
MV, BBIYMCJIAIVIO JJIUHY OKPY:XHOCTH M ILION[aJb KpPyra pajuycom
5,4 cm.

HMexonHbiM JAHHBIM B 9TOH 3ajade ABadeTcd pajuyc: r = 5,4 cm.
PeayanraTom paboThLl OpPOTPAMMLI AOJIGKILI OLITL BEIMYHILI ¢ H S,
C — JUIMHA OKEPYMHOCTH, = — ILIOLALbL Kpyra; ©, = 4 » — BeJH-
YHHEI BEIIECTBEHHOTO THIIA.

Hcxoaasle gaHHBIEe M pe3yabTATHEl CBA3AHBI COOTHOINEHMAMH, M3-
BECTHBIMH H3 KVPCa MaTeMaTHKH: ¢ = 2nr, & = ur?, IIporpamma,
peali3yiolaA BbIYHCIeHHA 0 3THM QopMyJaMm, 0viIeT HMeTh BHI:
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r = 5.4

c 2 % 3,14 ¥
8 = 3,14 * r *% 2
print ('e=', c)
print ('s=', =)

Il

DTa nporpaMma BepHA M pellaeT IOCTABJIEHHVIO 3ajady. 3anyCcTHB
e€ HA BBINOJHEHWEe, Bbl MOJYYHUTE CIeAVIOUIHI pe3yabTar (puc. 5.3).

Elle  Edit Shﬂl QEM Options  Window Help )
Python 3.10.0 {(tags/v3.10.0:b9%4£59, Oct 4 2021, 19:00:18) (MS5C v.1929 &4 bit {
AMDE4)] on win3z2
Type "help", "copyright", "creditzs"™ or "license()" for more information.

RESTART: C:/Users/user/hppData/Local /Programs/Python/Pythonil0/p l.py ====

3.912000000000006
1.56240000000001

Puc. 5.3. PegyabpTar BRITOMHEHWA TEPRON TPOTPAMNMEBI

VaydmiuMm BHEIIHHMI BHMJ peayibTaTa, HMCIojab3oBas (hopMaTHBIM
BBIBOJ (pHC. 9.4).

print ("e=", "{:7.4f}".format (c))
print ("s=", "{:7.4f}".format (s))

Edit Shell Debug Options Window Help
RESTART: C:/Users/user/hppData/Local/Programs/FPython/Python3l0/p 1l.py ==== A

c= 33,9120
s= §91.5624

Puec. 5.4. ©opMaTILIi BLIBOJA PCe3VILTATA

Ilocne BBOAA TekcTa HMporpaMMBI H €€ 3amycKa [YTO-TO MOMKeT
MOMTH HE TAaK, ¥ Bhl OKaXeTech B OJHON M3 JABYX CHUTYAILWIi:

1) 8 okre IDLE nosaBmnack cTpoKa KpacHOTro IBeTa ¢ coobmieHH-
eM 00 olIKMOKe — 3TO CHHTAKCHUYecKad OmMHOKA: BO3MOMKHO, BbI
IPOIINVCTHI HIH HAITHCATH HE TOT CHMBOJJI, HCIIONLIOBAIN MM
nepeMeHHO#, KOoTopas ellé He onpejejeHa, W T. [O.;

2) mporpaMMa BBINTOJIHHJIACh, HO MNOJYYeH JAPYroil OTBeT -— 3TO
JTorndeckad oOIHOKAa: BO3MOKHO, BBl OIODHOJMMCHE IIPH 3adHUcH
apHipMeTHISCKTX BRIPAMKEHHI.

al100.tilda. ws
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HMcnpassTe ommOKy M NOBTOPHO 3aIyCTHTe NPOrpaMMy Ha BBIIOJ-
"Henue. Taxoil upouecce Has3blBASTCH OTJAAIKOH IporpaMmmbl. OH Oyier
3aBEPIICH B TOT MOMENT, KOTJIA BLI MOAYVHHTe TpeOyeMLIE pesyanLTar.

M Beé-rakm cocTaBJeHHAd HAMHM [IpOrpaMMa HMMeeT CYIIeCTBEeHHBIH
HEeJOCTATOK: OHA HAXOAWT AJHHY OKPY/HHOCTH H IJIOMAAL Kpyra AadA
e/IMHCTBEHHOT0 3HadYeHuda paauyca (5,4 cm). Ilna Toro urobnl BhIUMC-
JUTH AJIHHY OKPYKHOCTH M IIOHNIaAbL Kpyra AJA APYToro 3HAYeHH:A
paguyca, norpedyercd BHOCHTH M3MeHEHHS HENOCPEICTBEHHO B TEKCT
IporpaMMbl, 4 MMEHHO H3MEeHATH ONEePATOp NpHcBaWBaHMA. BHece-
HHUEe M3MEHEeHMil B CYUIeCTBYIOIIVIO IpOrpaMMy II0 MeHbIIeil Mepe He
BCerjia yaooHo (HampuMep, Korjga mporpamma OonsIrads M OnepaTopoB
npuceanBanuAa mMHoro). Huske Bbl No3HaAKOMHTEChH C ONEpPATOpPOM, I103-
BOJIAKIIHM BBEOJHTE HCXOJHBIE JAHHBIE B MMpOIIEeCCe p&ﬁGTH nmporpam-
MBI, He npuberas K H3MeHEeHHIO TEKCTA IIPOrpPaMMBI.

5.2.3. BBoa AaHHbIX C KNaBuaTypbl

Jlna BBOAA B ONMEPATHBHYIO NMAMATH 3HAUYEHHH NMepeMeHHBIX HCIIOJIb-
syeTcAa omeparop (dbyHRUIMI) BEBOgA input (or anriu. input — BBOZX):

a = input()

Ilapa ckoBok roopuT 0 TOM, 4YTO MbI BeI3bIBaeM (QryHKOUK. Hx
HAJ0 MHCATh 0D0A3aTenbHO, Jajke ecJH B CKOOKaxXx HHUYero HeT.

IIpu BEIMOJHEHMHM 3TOH KOMAaHJALI IIporpaMMa OMHIAaeT OT II0Jb-
30BaTeJA BBOJA TMOCJIEI0OBATEIBHOCTH CHMBOJIOB C KJABHATYPBI; IMOCTE
TOI'0 KAK 1I0Jb30BATE/b HAMMET Hiasuiny Lnter, HabDpaHHAA UM CHUM-
BOJILHAS CTPOKA SAOHINETCHA B IePEMEHHVE) ¢ MMEHEM 4. JTO 3HAYHT,
UTO B NaMATH BBEAedAeTcA 00JacTh HeobXoJHMOTC pasMepa, ¢ Hel
CBASBIBAETCHA HMA 2 H B 9TOH 0DIACTH COXPAHAIOTCH BCE MOJVUEHHBIE
CHAMBOJEI,

Ecnin Mmb1 nmaaupyem paboraTh He CO CTPOKaAMH, a4 ¢ YHCJAMH, TO
cpaay ke IocJie CYHTHEIBAHHMSA CTPOKHM HeoOXOJAMMO BBEIIOJHHTE IIpe-
obpaszoBaHMe THIIOB NPH ITOMOIIHM COOTBETCTBYHOINENH (VHKIIMK:

a
d

int (a) — AnA HeabIX YHCe;
float (a) — OJA BellleCTEEHHBIX YHCel.

CunTeIBEAHHE CTPOK M npeolpasoBaHHe THIIOB peKoMeHAveTcA 00hb-
eIUHATH:

a = int (input()) — AJMA OeAbIX YHCE;

a = float(input()) — AnA BelleCTBEHHLIX YHCeE.

JKcnepumMmeHTanbHo ybeauteck B MCTUHHOCTU YTBEPXOEHUA: «DyHK-
UM int(} w float () pabotaloT 6e3 owwbok, ecny BBeAEHHaARA
CTPOKa COCTOMUT TONLKO U3 undp».

[V
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ODFEHH?paLI.Ir‘Iﬂ BBOOA W BbLIBOOA OdHHLIX

Mo:HO COBMEIATh BHEIBOJ MOACKA3KH H BBOJ AAaHHBIX, VKa3bIBaA
TEKCT [OICHKAa3KH B CKOOKAX KAK aprvMeHT (VHEIIMH input:

r = float (input ('BeeanTe pamuyc '))

Eamabsiil oneparop BBoga 1nput () 3aXBATBIBAET TOJbKO OIHY
CTPOKY JaHABIX, TTPWYEM 3aXBaThIiRaeT eé TmenawroM,. Jlmg Toro uro-
OBl BBECTH B OJIHOM CTPOKe [ABA IeJblX YHMCaa, pasflefIeHHBIX Mpo-
bemrom (manmpuwmep, 10 20), vcmodanayior pyEETHI split (oT aurmd,
split — pacmenuTts). MoXHO BOCHOABIOBATHCH IOCHEIOBATEILHOCTEIO
KOMAaHI:

a, b = input().split() BBos ABYX CTPOKOBBIX BeJHYHH,

| pasmenéHHbIX npobesom

a, b !

int(a), int(b) . IIpeoGpasoBaHme K IeJIOMY THIY

Teneps paccMOTPHUM CHTYAIMIO, KOrJa BXOJHBIE JIJaHHBLIE 3aJaHBI B
OAHOH CTPOKe, HO pasfesieHbl 0COOBIMH pasfeJHuTeIAMH, OTIHIHBIMH
or npoGena. THNUYHBIM DPUMEPOM TAKHMX BXOJAHBIX JIAHHBIX ABJIAKT-
cA ToKasaHHA BpemeHH (10:33).

B rarkmx cayuaax Hapno aadA sclit{) yEasblBaTh KOHEPETHbI
CHMEOJ PA3JEIHTESS, BISATLIH B JROHHLIE (MIH OJMHAPHLBIE) KABLITIKH.
B mamem npumepe:

hours, minutes = input().split(':"')

AHamorm4yHO OpPraHW3VeTcA CYMTHIBAHWE TPEX W Dojee mepeMeH-
HBIX:

a, b, ¢ = input().split()

Ina npeobpaszoBaHMA K LEJI0MY THIY Ie€PeMeHHBIX 2z, b, ¢ MOMHO
HCIIOJIB30BATE KOHCTPYKIIHIO

a, b, ¢ = int(a), inti{b), int {c)

CoKpaTHThL 3aIMCE CUYMTHEIBAHMA H Npeo0pasoBaHHMA HECKOJBKHX
CYMTAHHBIX 3HAYEHHUHM B 4YHCJI0BOM THI MOKHO C MOMOIIBED l'l]YHKH,HH
map (), KOTopad TPpUMeHdeT K Ka/mJOMY 2MeMeHTY CIHCKA 3aJafHoe
IIPABHJIO!

a, b, ¢ = map(int, input().split(})

31eck ¢ DOMOOIBI (PYHEIHH map () OPraHusoBaHO IpPHMeHeHIe
OYHKIHMHE 1t () K KamIOMY 2JIeMEHTY BEOJHMOIC CIIHCKA.

YcoBepimeHCTBYEM MEPBYI0 IIPOTPaAMMY, OPraHWM30BaB B HEH BBOJ
JAHHBIX ¢ IIOMOHOILID OIeparopa input () M BRJIWYHE B HEr0 CTPORY
C IIPpHrIammcHEeM I8 BBOOA.

al100.tilda.ws
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r = float (input ('BeeguTe paguyc:'))
c.=2 % 3.14 * r

s = 3.14 * r ** 2

print ("e=", "{:7.4E}" .Format (c))
print ("s=", "{:7.4f}".format (s))

Pesyasrar paboThl yCOBEPINEHCTBOBAHHOM NPOTPAMMBI IIPEACTAB-
JleH Ha pHC. 5.9.

2 oLE svet 3100 B -

| Ele Edt Shel Dsbup Options Window lp |

Python 3.10.0 (taga/v3.10.0:b934£59, Oct 4 2021, 12:00:18) (MSC w.192% 64 bit (AMDE4)] on wlnd2
Type "help™, "copyright™, "credits™ or "license(]"™ for more information.

>
===== RESTART: Cr/Users/user/Applhata/Local/Programs/Python/Pythondld/p_2.py ====

Il L8 ColD !

Puc. 5.5. PeayapTaT BLIDOJIICHHA YVCOBCPIICHCTEOBANLOH IPOrpaMMLI

TEHEI}b Hallla nporpamMmmMma MOMeT BBIYHCIATE OJJIHHY OKPYHHOCTH
H OIOmMAALE KPVra AJd Awdoro sHadeHEHsa r. FlHade ToBoOps, OHA pe-
IIaeT He eJHHHYHYHK 3ajady, a ]'.I'EJILIﬁ KEJiacc a3ajgad. RDOME TOTO, B
nmporpaMme MOHATHO M yA0DHO OPraHM30BAH BBOJ MCXOJAHBIX AaHHBIX
M BBEIBOJ[ IIOJIVYAEMBIX Pe3VJLTATOB. IJT0 obecneunBaeT IpV>KeCTBeH-
HOCTE MOJB30BATENBCKOTO HMHTepeiica.

CAMOE MMABHOE

Ouneparop Beoga (pyvHEHELMA) ingut () BBOAMUT € KIABHATYDPbL CHM-
BOMBHYIO cTpoRy. Jlna mpeodpazoBaEMd CTPOKHM B IEA0¢ HHCIO ¢f
obpabarbiBaoT OyHKUMel int (), AJMH lepeBOlId B BElIECTBEHHOEe —
dyvoroueir ©losk ().

CoKpaTHTh 3alMCch CYUTHIBAHHWA W Npeobpa3oBaHMA HECKOJbBKHX
CYMTAHHBIX 3HAYEHHI B YHCJOBOH THI MOKHO C NMOMOINBLK (DYHKIIHH
map (), KOoToOpas [NPUMEeHAeT 3ajaHHOe IPABMIIO0 K HAMIOMY BBOILHMMO-
MY 2JIeMEeHTY.

Jns BeIBOJAA AAHHBIX M3 ONEPATHMBHOM NaMATH HA SKpaH MOHHTO-
pPa HCOOJILE3VETCS ONepaTop BBIBoAA ((hyHEKIUA) prirl (). JJIeMeHTHI
CIIHMCHEA BBIBOJA pasienAlwTcA 3anATeiMH,. I[lo yMOIYAHHI LOPH BbI-
BOJIe JaHHBIE pasfenAnTcA npodenamMu; IOCJe BBIBOJAA BCeX AaHHBIX
GVHEONA print () NepeBOJHT KYpPCOP B HAYAJO CIeIVIoNled CcTpoKH.
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MopmaT BBEIBOJA -~ 9TO YKasaHHe KOJHYECTBA 3HAKO-MECT
Ha B2KpaHe, KOTOpbIe JOJKHA B3AaHMMATh BBIBOJMMAA BeJIMYMHA.
DopMaTHBII BBIBOJ JAHHBIX BBINOJHAETCA € IMOMOINBI (HYHKIHH
format ().

BBosg MCXOAHBIX JAHHBIX M BBIBOJ Pe3VJIBTATOB JOJIKHBI OBITB Op-
rAaHM30BAHBI MOHATHO M YA00HO; 2T0 obDecnedyHBaeT APYKECTBEHHOCTH
MOJB30BATEIBLCKOTO WHTepheica.

Bonpocskl ¥ 3aaaHns @

1. Yro sBiserca pe3yJbTATOM BBINOJHEHHMS cJeVIollero omneparopa?
a) prinzt(a)
8) printi{’ av)
B) print('a="', a)

2. HanumurTe mnporpaMmy, BBIBOAAIYI Ha 2SKpaH cJaeavioiee
sabaBHOe H300pakeHHe:

(\_/)
(==t )
{"ll'}_{l'l}

3. Kakoilt Tunm mmeerT mepemMeHHad f, eclW TIOCTe BBEITIONHEHWA oTe-
paropa print (£} HA 3KpaH ObLIO BBIBEIEHO CJASIVIOIIEse UHCI0?
gy res
&) 12510

4. Jlag (pparmMeHT TpPOrpaMMBI:
a=10; b=a + 1; a = b - a; print(a, b)

Kakune umcna OyayT BeIBe[eHbl HA SKpaH KoOMIblOTepa?

18

L JnAa RAamIoro OUHepaTopa print VHEAEHTE COOTBETCTEVHILHME eMy
pesyanTaT padoTh,

a) print (10, 20, 20) 1) 102030

B) printi{ll,; 20; 30; sep="") 2¥ 105 285 30
B) print (10, 20, 30, sep=',") 3) 10:20:30
r) print (10, 20, 30, sep-":') 4) 10 20 30
n) print(10, 20, 30, sep=',') 5) 10,20, 30

6. Yro Oyaer BBIBEEHO B pe3yJabTaTe paboTel CAEAVIOIMER Ipor-
paMMEI?
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a=1; bh=2; ¢ =3

print ("{:3}".format (a))
print("{:2}{:1}{}".format (b, b, b))
print ("{}{}{}{}{}".format(c, ¢, ¢, c, c))
print{("{:2}{:1}{}".format (b, b, b))

print("{:3}".format (a))

E 7. BHecuTe wWaMeHeHWA B MMporpaMMy H3 TPeABIAVIIEr0 3ajaHud
Tak, 4ToDBl B pe3yJbTaTe €€ BHINOJHEHHMSA BBIBOAHJIHCH CJIeay-
OIHe u3obpaskeHn:

a) 1 0) 1 B) 5
2 2 212 555
3 3 31313 55555
2 2 212 355

1 1 5
8. YUro Oypmer BhIBeJeHO B pesyiabraTe paboThl caeayiollei mnpor-

paMMBI?

x = 143.511

print (x)

print("{:8.2f}".format (x))

print("{:.6f}".format {x))

print ("{:10.3e}".format (x))
print("{:12.3e}".format (x))

9. Onpepennre pesyabTarT padoThl NpPOrpaMMBbl, €CJH NEPEeMeHHBIM
z W b OLIMTW MPHCBOEHHBI 3HaYeHHA 2 W 4 COOTBETCTREHHO.

Il

a int (input ())
b = int (input () )
a=4a®* a

b **= 2
k

k

k

10. ITenoyHcaeHHBIM TepeMeHHBIM i, j, Kk HVKHO NPHCBOHTH COOT-
percTBeHHO sHagenusa 10, 20 m 30. 3ammmure omepartop BBOJA,
COOTBETCTBYIOIIMI BXOJAHOH CTpOKe:

a) 20 10 30

6) 30 20 10
B) 10 30 20
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11. Hasigure omubOKy B mporpaMme, KOTOpas MOJKHA BEIBECTH CYM-
MY JABYX BBeJEHHBIX YHCEI.

a = input{()
b = input{()
summa = a + b
print (summa)

HPOBEPBTE NIPABHJIBHOCTE CBOETO DPEIIEHHHA, BBRITIOJHHE IIDOTPAM-
MY Ha KOMIBHOTEpDeEe.

12. C knaBuaTyphl BBOAATCA ABA IEJBIX YHCJA B CTPOKY uYeped Ipo-
fes. BeibepuTe (hparMeHT mnporpaMMbl, B KOTOPOM IepeMeHHBIM
2 B b BYOYT IPHCBOEHLI COOTBETCTBYVIOINME IEJOYHCICINLIC 3I14-

YeHHMA.
1} 2, b = map{int {input ()} }.split(})
2} a, b = int{input {}) .map{split(}}
3) a = int{input{))

L= Aatfanputel)
4) 2, b = map(split().int(input(}))
8) a2, b = mapl(int(input()).int (inputc()))
6) =2, © = mapi(int, input().split{})
7} 2, & = int(map{input () .split(}})
8) a2, b = map{int, input(),split(})
9) a;, b = map(int. dinput (}.split{)}
1) a, b = map(int.input(),selit{))

13. 3anumuTe omnepatop, ofecnmedHBalwIIHH BBOJ ¢ KJIABHATYPEI
HEGEXDI[HMBIK HCXOOHBIX [JAHHBIX OJA BBIYHCIAeHHMA OHCEPHMH-
HaHTa KBaJApaTHOTO YVpPaBHeHHA IO TPEM eJOouHCJIeHHBIM 3Hade-
HHUAM ero xKoaypuIiimeHTOoR.

14, lan ¢parMeHT IIporpaMMbl:

a = input{); b = input(}); d = input()

a = float(a)

b = floati(b)

d = float (d)

c = a + b; print(a, b, c, end=""); print(d)

YIIDDGT]’ITE‘ ero, COKpaTHE 4YHCJIO OolIepaTopoOB.

15. HanuimuTe nporpaMmy, KOTOpasa BBIYHCIAAET ILJIOMaAb H TepH- e
MeTp NMpPAMOYIOJbHUKA M0 JAJMHAM JBYX €ro CTOpPOH.
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§5.3
NMporpammMmupoBaHme JNUHEWHbIX aNropuTMoOB

Knaouweavie crosa:

* BeIllecTBeHHBIH THI JAaHHBIX . ETpDKDBHﬁ THI OAaHHBIX
* HeJIOYUCJAEHHBIH THI JaHHBIX * JOTHMYECKMH THN JaHHBIX

IIporpammsel, peanMayioliie JHHeHHbIE AJIOPHUTMBI, CYMTAITCH
Hanbosee mpocTeiMu. Bece MMeompeca B HHX ONePaATOPHI BBINTOJIHA-
IOTCA ToCJeJf0BaATeNbHO, OJAMH 3a APYIuM.

IIporpaMMupysa JHHEIHHBIE AJTOPHUTMBI, paccMOoTpuM Oojee mompob-
HO BelleCcTBeHHLIE, IeJIOYHCJeHHbIe, CTPOKOBLIE M JIOTHMYeCKHEe THIILI
MaHHBIX, & TAKJyKe MO3HAKOMHMCH ¢ rpaduyecKMMH BO3MOYKHOCTAMH
azeika Python.

5.3.1. Yucnoeblie TUMNbl AaHHbIX

B y:Xe 3HaKOMLI ¢ YHCIOBBIMH THOAMH JaHOLIX inl m [loal,
K HMM npuMeHMMBI MHOroOYMcleHHbIe (PYHKIIMHM, MaJasg 4YacTbh KOTO-
PBIX IpHBegeHa B Taba. 9.3.

Tabnauma 5.3
CraHpaptHbie dyHKUMK a3bika Python
Tun Tun
HKL WA HaznavyeHun
Py BT ID M aprymeHTa pea3ynestata
abs (x) AbconoTHAH BeJIMYUHA int, float| Taxoil xe,
(MOAVIE) YHCIA X KaK y
apryMmeHTa
round (x) UHD}F]"HEHHE BeIecTBeHHOTO [lecak int N I[1oal
X A0 SANAHHOrO KOAMYeeTEA
3HAKOB [OCJe 3ALATOH (1o
VMOJYAHHIO 10 HYJIA 3HAKOB,
T, €. 10 baM:xafmero memaoro)
sgrt(x) KpaapaTHblii KOpeHb U3 X int; Eleat float
sin(x) Cunye yroax, 3afagHoro int, float float
B pagHaHax
random () Cayuaitaoe uncno or ) mo 1 - float
randint (a, b) CJ’I‘_!:"-Iﬂ_ﬁHGE TRPCEEE. IREI-Lh int int
a=n=hb
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MNporpaMmMmupoBaHue NUMHEWHbLIX anrOPUMTMOB

Ilepeele TpH H3 mpeacTaBJeHHBIX B Tabi. 5.3 (pyHKEIHH BCTpOEHEHI
B A3elK Python; urobel MX BeIZBATH, HE HAJA0 BBINOJHATE HUKAKHX
JAOTMOJITHHTEIbBHBIX JAeHCTBHH.

Hanpumep, mporpamMma BBOJa BelleCTBEHHOIO YMCJIa M BBIBOJA
ero abcoJIOTHON BeJHYWHBI MOJKET BBRITJIAETh TaK:

x = float (input())
print (abs(x))

Yro macaercAa hyvHEDIHH sgro{x) M sin(x), TO II8 HX BBEI3OEBA
TpelRapUTeTRHO HAA0 MOAKIIOUTHTE MOAVIL math, B KOTOpoM cobpa-
Hbl MAaTeMaATHYecKHe (DYHKINH; JIBe NocJeHHe W3 NPHBEAEHHBIX B
Tadr, 5.3 QYHKIAE TpeOVIOT TOAKJIIOHMeHWA MOAVIA random,

Ha asbike Python HanucaHo Tak MHOrMoO camblx pasHblx yHKUWA, 4TO
BCTpauearb Becb 3TOT 00LEM KOAA B camMm A3blK HeuenecoobpasHo.
Mpobnema poctyna Kk AONONHWUTENLHBIM BO3MOXHOCTAM f3blka, obec-
neynBaemMbsiMm 3TUMKM QYHKUMAMUK, peluaeTcs C NOMOLWbLID MoAaynen.
Kaxabih moayne copepxut Habop ¢yHKUWMK, npeadHasHaqYeHHbIX AnA
peweHns 3aga4 M3 onpenengédHHoi obnacTtu. Tak, MOOyNb ocraph Hy-
KEH ON8 PUCOBEHWA FEOMeTpUYeckux Guryp, mMoayne randor nos-
BONAET reHepwpoBaTb «Cny4aiHbie» 4ucna v T. 4. Ona goctyna K
GYHKUMAM MOAYNA ero Hago MMNopTMpoBaTe B nporpammy. MNMocne
UMMNOpPTa UHTEpPNpeTaTop «3HaeT» O CYLWEeCTBOBaHWW AO0MNONHUTENbHbIX
(GYHKUMIA 1 NO3BONSET UMW NONL30BATLCA.

IlogrnoyeHre MOAVIA OCVIIeCTBAAeTCA KOMAaHIOH import.
Hanpumep, romanga

from math import *

MOAKJAIOUAT K TporpaMMe Rce (PYHKIHHW (3mMak ~) moayasa math,
Tenepp ® HHUM MOKHO o0pamaTbCA TaK e, KaK K BCTPOEHHBIM
(PYHKIIHAM:

¥ sqrt (x)
Z sin (x)

I[.JIH TOrno YTOOLI 3ANHCATL B IeperedHyI 4 C.J'I}TT-IH]‘I:II{GE THACIO B
aunanazose ot 1 mo 10, MOMHO HMCIIOJIB30BATH cleViOllHne olIepaTOopkbI:

from random import randint | TIlograrouaem (VHKOHIO randint

| MoAynd random

a = randint (1, 10) i OfpamaeMcs K (QYHKIIHHA
randint Kak K BCTPOeHHOM

al100.tilda. ws
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Ilpumep 1
Heenegyvem pabory (vHKIHHE round H int, DIPpUMeHHEB HX K He-

KOTOPOMY BellleCTEeHHOMY x. CoOTBeTCTEVIOIIAA IIporpaMMa OVIeT
HMETE BIIM

print ( 'Mccrnemoeranme dyHKUMM round, int ')
X = float (input (' Beeaurte x>>'))
print ('Okpyrnenme - ', round(x))
print ('Uenaa yacte - ', int(x))

3anycTute nporpaMmMy HEeCKONbKO paz2 ans kaxaoro x = {10,2; 10,8;
-10.2; -10,8}. 4710 BBl MOXETe ckazaTk O TWNne pe3ynstarta Kawaon
M3 3TUX PYHKUWMA?

MonbiTanTeck NOACHWATL chneaylowwe pesynsbtartel paboTbl GYyHKUMK
round:

Ao

DYHKUMA C BXOAHBIMM AaHHLIMMU PeaynwsraT

round(l.5)

round(2.5)
round(2.65, 1)

B | B | B | B

rouncg(2.75, 1)

Ob6cyauTe aTOT BONPOC B Tpynne.

5.3.2. LlenoyucneHHsli TUN AaHHbIX

Hag mensimm umenamu B AsbiKe Python BeImosHAIOTCA ciaeny-
IOI[Ue oIepanuH: ciaoskeHue (+); BelUHTaHHe (-); yMHO:KeHHe (*);
IeJIOYNCJeHHOe Ae/IeHHe, HJIH TMoJVYeHHe HenmoJHoro gactHoro (//);
B3ATHE OCTATKa, WJIM IOJY4YeHHe OCTATKA OT JeJeHHA (%); AeleHHe
(/); BoaBemenne B creneHs (**).

PeayneTaTel NepBLIX NATH oNepalHii — Nejasle uncjaa. Peayabra-
TOM OIepany JeJIieHHA MOMHeT OBITE BEINECTBEHHOE YHCJIO.

IIpumep 2
PaceMoTpuM OpHMep HCIONbB30OBAHHA omepaluil // M %, 3alHCaB
Ha A3sIKe Python mporpaMmy HaxXoXIeHHA CYMMBI IH(P BBOJHMOTO
C KJABHATYPHBl HATYPAJNBHOIO TPEX3HAYHOrO 4YMCJA.
f Hcmoasayem ToT (akT, 9TO NOJOMKHTENbHOE TPEX3HAYHOE YWHCIO
MOHO IPeICTABENTh B BHAE CISIVIOIEH cyMMbl X = a - 100+ 610 +¢,
e a, b, ¢ — Trps HHeTa.
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print ('Haxoxnenue cymuul uMpp TpEéxs3HadHOrc umucia')
X = int(input ('BeemmuTe MCXOOHOE YUMCIO>>'))
a=x// 100

b=x % 100 // 10

ul x % 10

s =2 + Db + cC

print('s= ', =)

Yemy paeHa cymma uudp ymucna 1237 A yucna —1237 CoenapatwoTt nu
BallW pe3ynbTatel ¢ pe3ynstatamu paboTel nporpammel? Kak mMOXHO
0OBLACHUTE U KMCNpaBuTeL owwnbKky B nporpamme?

O6cypuTe aToOT BONPOC B rpynne.

5.3.3. CTpokoBbIA TUN OAHHbIX

SHadeHHEeM CTPOKOBOH BelIWUHHEB (THO STr) ABJIAETCA IPOHS3-
BOJILHAA IOCJEeJ0BATEJBHOCTE CHMBOJIOB, 3aKJIUEHHAA B OJHHADHLIE
(nBoliHbIe) KaBbiukH. CHMBOJBHAA CTPOKA pacCMaTPHUBAETCA KaK eau-
HbIil O0BEKT.

Cumsonom B sAswike Python asnserca moboil M3 cMMBOJIIOB, KOTO-
PHIH MOMKHO HNOJYVYHTE HA 2KpaHe Ha)KaTHeM Ha KJaBHAType OIHOII
M3 KJABHMII MM KOMOMHAIIMM KJABHINI, a4 TAKMKE HEKOTOpBIE Apyrue
CHMBOJIBI, B TOM YHCJIEe M HeBHAMMEIE,

B Tercre mnporpaMmbl TEpPeMEHHVI) CTPOKOBOTO THIA MOMHO
3a7aTh, 3AKJYHEB IeN0OYKY CHMBOJOE B OJAHHADHBIe HJIH JABOHHLIE
KABBIYKH:

d = "'5
c = "Book'
cl = "1*"

HoBoe sHaueHHe Mo;KeT OBITH 3aIHCAHO B CTPOKY € IIOMOMIBIO
olepaTopa BBOjJla ¢ KJABHATYPHI:

s = input()

Ecnn 3HayeHHe CHMBOJBHOH NepeMeHHOH CUHTHIBAETCA ¢ KJaBHa-
TYPLI, TO ero cieayer Habupars Gea anoctpodos.

Mos;xna0 DpoBepHTE paBeHCTBO (coBIageHHe) cTpoK (d == <) nam
BBIICHNThL, KaKad H3 JBYX CTPOK MeHBIIE (IpH 3TOM HCIOJIB3VeTCHA IO-
OYEpENHOEe CPABHEHHE KOJOB TAp CHMBOJIOB, 00pa3yHIIIHX CJI0OBA; MEHB-
muM OyAeT TO CJI0OBO, V KOTOPOTo KOJ CHMBOJA OKaMKeTcsa MeHbIIe).

B Python crporm MomHO cuoenndaTrs: 2 + b (K KOHIY CTPOKH a
MpPHEpeTadeTcd, WIH <«TTPHTHCKIBACTCS», cTpoKa k). IlveTh

d=¢]1 +d + 1

Ao

al100.tilda. ws
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Torma B mepeMeHHYI0 ¢ H3 HAMETD TpHMepa OVIeT 3amucaHa ciae-
AVIOmadA cTpoga: '"1=51*"',

B pesyiaeTaTe omepanum a * k, TOe X — DeI0e HHCIO, CTPO-
Ka a IIoBTOpdeTcA k pas. TﬂR, E pPe3dVJIBETATe BBIIIOJIHeHNA HKOMAHIBL
crint d * 3 OyZer BRIBEIEHA CTDPOKA

b B e Bt R Rt

B caeaviomem (parMenHTe nporpaMmbl 3anpaliMBaeTcA MMA IM0Jb-
30BaTeJIA M BBIBOAHTCA NPHBETCTBHE:

print ('Kak Teba 30ByT?')
name = input ()
print ('lpueeT, ', name)

PaccmoTrpumM HekoTopble (PYHKIMHM, DPUMeHHMMBIE K CTPOKOBBIM
BenquunHam (Tada. 5.4).

Tabaunma 5.4
DyHkumn 06paboTKN CTPOKOBLIX BENUYUH
DYHKLMA HazHauyeHwne i L
aprymeHnra pesynsrarta
jord(s) Kon, coorBeTcTBYIONTHIT string integer

! CHUMBOJY 3 B rRogupoere ASCIT

|
chr (x) CHMBOJI, COOTBETCTBYIOIIHII integer string
Kooy n B Kogupoere ASCII

| len(s) Inuna cTpOKH S string integer

s[m:n] Hapneuenne U3 CTPOKH S s — string |String
cpesa — MOCJAeN0BATeIBHOCTH m — integer
CHMBOJIOB, HAUMHAA C CAMBOJIA, n — integer

MMEeIero HoMep m,

0 CHMBOJIA ¢ HOMEpPOM 11}
CHMEOJI ¢ HOMEPOM 1 B Cpe3
HE BXOJAHT

IIpumep 3

3anumeM IIporpaMMy, B KOTOPOH AJs BBeJAEHHOTO C KJABHATYPHI
CHMEBOJIA HA 9KPaH BBIBOJHUTCHA ero KOI. BH.TEM Ha 3KpPaH BBIBOJHUTCHA
CTPOKA, NpeacTaBaAawIas coboii Ioc/IefoBATEeNBLHOCTE M3 TPEX CHM-
BOJIOB: CMMBOJIA, NpeAlIecTBYIOIEro ucexojgdomy B Koguposxe ASCII;
HCXOQHOTO CHMBOJIA; CHMBOJIA, CJAeAVIOIIEro 3a MCXOJHBIM.
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a = input ()

kod = ordi(a)

print (kod)

b = chr{kod - 1) + a + chr(kod + 1)
print (b)

Yrobbl obpaTuThCA B IporpaMMe K KOHKPETHOMY CHMBOJIY CTpO-
KM, HaJ0 yKasaThb MMA CTPOKOBOH NepeMeHHOH M NOpPAAKOBBII HOMEp
(MHgeKkc) cHMBOJIA B 3T0H cTpore. Tar, sammes s[0] obosHAaYaeT mep-
BBl CHMEBQJ CTPOKH 3.

JlnAa BBIAEIEHWA YACTH CTPOKHM MCIOJbB3VETCH OMEpPaATOp H3BJIede-
HHA ¢pe3a =[m:x]; 3Jleck 5 — CTPOEA; m — HaYalo cpe3a, a k —
OKOHYAHHE; CHMBOJ ¢ HOMEDOM K B Cpes He BXoauT. 1o yMOMYAHMH)
MepRLIH WHAEKC paBeH [, a BTOpoll — IJHMHE CTPOKH.

Ilpumep 4

3anuimeM TpPoOrpaMMy, KOTOpad W3 JBYX CTPOK (hOPMHPYET TPEeThIO
CTPOKY W OIpefe]fieT e€ JIJIHHY.

a 'MHbopmMaLa '

b 'aBTOMaTHEA "

c al0:5] + b[4:10]
print (c)

n = lenic)

print {('n =', 1)

5.3.4. Jlornyeckmin TMN AOaHHbIX

Kax m3BecTHO, BeJIMYHMHEI JIOTHYECKOro THNA NPHHHMAIOT BcCero
OBa sHaveHHA; B Python sto False w True. 9TH KOHCTAHTHL OOpeie-
JeHKl TaK, UTo False < True, JlorWdeckre apaveHWd MOVYamwTCA R
pe3yJerTaTe BBINOJHEHHA DHEDEIIJ,Hﬁ.' CpaBHEHHA YHCIOBBIX, CTPOKOBBIX
H JorudecKknx BeIpakeHuii. IToatomy B Python normueckoii nmepemen-
HOH MOMHO NpPHCBAMBATE PE3VJILTAT ONnepalMy cpaBHeHMHA.

IIpumep 5

Hanumem nporpaMmmy, onpeleJiIAKNINYH HCTHHHOCTE BEICKAa3bI-
BAHKA <YHCI0o N ABIAETCA UYETHBIM» AL IDPpOHIBOIBHOIC ITEI0T0
gHcaa M.

IlveTe anz — JTOTHUeCHASA OepeMeHHHAd, 4 N — IeJada IepeMeH-
Had. TGI‘,E[B B pe3VJikTaTe BHIINOJHEHHA OllepaTopa INpHCBEaAaHBAHHA
ans =N % 2 == (

lepeMeHHol ans OvieTrT HPUCBOSHO 3HauyeHue Trus LpH J0doM 4uér-
HOM M W False B IPOTHBHOM CJIVHAE.

al100.tilda. ws
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print ('BuckaskEBEaHMe 0 YETHOCTM dYMcna')

N = int (input ('BeemmMTe MCXOOHOE YMCIO>>'))
ans =N % 2 == 1(
print ('Yucno', N, 'saBnserca dYE€THEM -', ans)

JlorHyeCcKHM IepeMeHHBIM MOKHO NPHCBAHMBATE 3HAYEHHS JIOTH-
HeCKHUX BBIPEEEHH{{, MMOCTPOEHHBIX ¢ MNOMOIIBH) H3BECTHBIX BaM JIO-
raueckux onepauuii M, UJIMA, HE, koropsie B Python obosnauarorcsa
COOTBEeTCTEEHHO and, or, not.

IIpumep 6
Hanunmem nporpamMmy, ONpefeisIONIyI0 HCTHHHOCTHL BEICKAa3bIBAa-

Hua «CyliecTByeT TPEYroJbHHE ¢ [IJIHHAMH CTOPOH 2, b, C» IIH
MPOWIBONBEHBIX TENRIX WHCET @, o, o,

print ('BriCcka3sHBaHMe O CyUWEeCTBOBAHUMM TpeyroJIbHUKA')
a = int (input ('BeeguTe 3HayeHMe a>>"))
b = int (input ('BeenuTe =HaueHue b>>"'))
¢ = int (input ('BeemmTe 3HaueHMe C>>'))
ans = (a<b +c) or (b<a+c)or (c <a+ b)
print ('CymecTeyeT TpeyrolbHMK CO CTOpOHamu',

a, Ir ',b, tIr I’ C,' _tjr ans}

5.3.5. Npadmyeckne NPMMUTUBDLI

Yrobe1 cTponTh u30bOpaxkedua #HU3 rpapHYecKMXx NPHUMHTHBOB
(OTpe3KOB, MPAMOYTOJILHWKOR, OKPYIKHOCTeH), HAM TOTpeOyeTca MOIYIL
graph.

ITonomxenne ¢puryp B rpadpmdecKoM OKHe 3aJaeTcdA KOOpAHWHATA-
MH — MOPAAKOBBIMM HOMEpaAMH MHUKCEJeill 10 rOpHM30HTAJIH M N0 Bep-
TUkaan. Orcudr 3navenuil KOOPAMHATLI x MPOHCXOAUT CAEBA HAIPABO,
KOOPAHUHATBE v — CBepXy BHH3. ByiabTe BHUMATENbHBI: TAKAH CHCTEMA
KOOPAWHAT OTJHYAETCA OT TOH, KOTOPYI0 BRI HCIOJB3IYETe HAa YPOKAaX
MATEMATHKH.

IIpumep 7

C moMoIIpi0 claeayiolleil mporpaMmbl OyeT MOCTPOeHO TIPHBEIeH-
HOoe HHKe rpadmuueckoe maobOpajkeHHe.
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from graph import *
windowSize (640, 480)
canvasSize (640, 480)
rectangle (50, 50, 550, 250)
line (100, 200, 150, 100Q)
line (150, 100, 200, 200)
line (200, 200, 100, 200)
circle (300, 130, 5Q)
rectangle (400, 100, 500, 200)

Bocnpouseegute nporpammy B cpepe IDLE. O6parute BHuMmaHue: @
nepesie ABE KOMAaHObl 330at0T PasmMepsb! rpaduueckoro OkHa M «XONCTan»
ansa pucosadHuma., WMccnepynte komadHabl, C NOMOLLBID KOTOPLIX MO- E
CTpOEeHbl rpadpuyeckne nNpuUMUTUEsL. BuaonameHmTe nporpammy Tak,

yToBbl Nony4Ynnocs maobpaxeHwe:

Boaee nomHO BO3MOMKHOCTH MOIVIIA orzaph OpelcTaBldeHEl B IIPH-

JOEEHHANT 3.

CAMOE IMABHOE

B asepike Python mcnmonnayioTca BelllecTBeHHLIH, IeM0YHMCJIeHHEIH,
CTPOKOBBIN, JOrHYECKHMH # JApyrue THIbl AadHbIX. [na HUX onpeme-
JIEHBEI COOTBETCTBVIOIIHE OIepalHH ¥ (YHKIHH.

Ha sassike Python manmcano MHOTO caMbIX pasHBIX (QYHKIIHIA,
JUIA MCIOJBL30BAHMA MHOIMX M3 HMX HeoOXoAMMO NOAKJIYATE Clie-
IIHAJBHBEIE MOJIYJIH.
B aseike Python peanmmszoBanHbl omepanmmuM IIeJOYHCIEHHOTO Aeje-
HHUA: 004 JeleHHd HaIeJo HCIoJb3VeTcA olepaTop //, OJAA B3ATHS

-

OCTATEKEA OT JeJIeHHEHA — OIepaTopn +.
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CHMBOJIBHAA CTPOKA — 3TO MOCJEA0BATEIBLHOCTH CHMBOJIOB, pac-
cMaTpuBaeMas Kak eauHblil ofbexT. JINIMHA CTPOKM — 3TO KOJHYe-
CTEO CHMEBOQIOEB B CTPORE. 3Hamx | Iapu| pﬂ.ﬁDTE CO CTPOEARMIT OFHATAET
HX clellieHHe B OJHY CTPOKY: 3HAK * — MHOINOEPaTHOe CJIOMeHHe
CTPOK.

JloruyeckMM IepeMeHHBIM MOMKHO IIPHCBAMBATL 3HAYEHUSA
JIOTHYECEHX BHDEEEHHﬁ, MOCTPOEHHBIX C [IOMOIIBHD JIOTHYECKHX OIe-
panuili and, or, not.

Bonpocobl u 3apaHna

1. Onpepenure peayiasTaT paboTsl NporpaMmsbl. SanMIINTEe MaTeMa-
THUSCKVI0 (hOpMVIY O058 BRIYHCISHHA IHAUEHHWS 5.

from math import *

a =12
b=2>5
c =13
p=(a+b+c) /2
S =0Pp
s *=* p - a
8 *= p - b
8 *= p - ¢
s = sgrtis)
print (s)
e 2. Paspaboraiite ¥ O0OTI&gbTE OPOTPAMMY, BBIYHCISIOMIVIO §f A

3aJlagHHOTO X TI0 (opMVIe
y=x"+2,6x%— x+ 1.

Ilpu arom:

a) omepamMi BO3BeJEeHHA B CTeNeHb MCIOJb30BATH 3AlpPelleHo;

0) B OIHOM OIEpaTope NPHUCBAMBAHUA MOMKHO HCIOJbB30BATH HE
bonee omHOI apudmerHuecKoil omepanmMM (CJa0MKeHHEe, YMHO-
JeHHe, BBIYUTAHHE);

BE) B mporpaMme MoKeT OBITHL MCHOJB30BAHO He Oojiee NATH ole-
paTOpPOE NMPHCBAHBAHHA.

llodexazrka: upeobpasyidTe BbIpAMKEHHEe K CIIVIOLLEMY BHIV:

y=({(x+2,8)x—-1)x+ 1.

e 3. PaspaboraiiTe ¥ oTiaabTe NPOrpaMMmy, BBIYHMCAAIOIYIO JIHHY
oTpezra AB no salaHHEBIM EoopIHHAaTaAM Todek A u B.
Hoderaswa: paccrosEne d mempy touramu A(x,, gy, ) u B(x,, y,)
BEIpaykaerca (hopMyIoH

d=\(x,~x, ) +Wy—¥.) .




Cxay

MNporpaMmMmupoBaHue NUMHEWHbLIX anrOpPUMTMOB

Hna NPOBEDKH MPABHJIBHOCTH IIPDOTPDAMMBI HCIOJB3yHTE TEeCT:

BxogHble paHHble

BbixoaHble paHHbIe

xa=2
ya=1
xb=10
yvb="7

|AB1=10.0

4. U3BecTHRI IIMHBI CTOPOH TPReVIOIBHUKA d, £, ¢. PazpaboraiiTe

H OoTaageTe IIporpaMmMy,

BEMHCIANINOVI) ILIOIIagkE 2TOTO Tpe-

yroaeHuKa. [l npoBepkM NpaBMIABHOCTH NPOTpaMMbl MCIIOJNIb-
3yiTe TecT:

BxoaHble paHHble

BuixoaHble AaHHbIE

N W

a=
b=
C

s=6.0

9. HapecTnnl koopaunarnl mepmuan A, B, ¢ Ttpeyronnnmuia. Paspa-
foTaiiTe M OTJAJAbLTe NPOTPAMMY, BEIMHCJAAKINYID IUIOIIAAL 3TOTO

TPEeYroJbHUKA.

IIG'.TILEYﬁTE TeCT.

BxogHble paHHble

BbixoaHble paHHbIe

6. Ecim cymma Hajora WCYHCIAETCHA

Xa=2
ya=1
*xb=6
yb=5
xc=10
yce=1

s=16.0

Ilna mnpoBepKH MNPaBHJIBHOCTH TMPOTPAMMEBI HC-

B pydaAx ©W KomeHKax,

TO HaJoroepasa cay:xba oxpyrager eé o OaMkailmmero pyoas
(mo 50 xKomeexk — c¢ HemocTaTKoM, cBbimme 50 KomeeK (BKJIOYaA
50) — ¢ mabsiTkOM). Hanummure mporpammy AJd BBOJA TOYHOM
CYMMBI HAJIOTA W BBIBOJA CYMMBI, KOTOPVIO CJEAVeT YIJATHTE.

7. B mogyie random ecTh GVHEOHA randinti{a, o

TEHEPHUPY-

0IOad cayiaiHOe Iejoe YHCIO H3 oTpeaka [z; b]. CooTBeTcTBY-
HOIad nmporpaMmMa HMeeT BH]I.

al100.tilda. ws
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print ('®yHkuma randint')
from random import randint
a = int (input ('Beeoure a >>'))
b = int (input ('Beeaure b>>'))
print ('cnyyarHoe ULenoe 4YMCIO M3 OTpe3Ka
[ % & 28 Ty By D)=t cpandinta; b))

Kakme maMeHeHMsA cJeAyeT BHECTH B IIporpaMmy, d4ToObl IO-
JAVYUTH CAVYAPHOE [eoe 4YHCelIo M3 noayuHTepBama (a; k]?
Kak MOMKHO nOJyumThs ciaydaiiHoe Iejioe 4YHUCJI0 W3 HHTepBaJa
(a; b)?

8. Ogna KoOMNDaHHA BBEINYCTHJA JIOTepelHBIe OHJIETHI TpPEX paspd-
JOB: JAJIA MOJIOAE:KH, JJIHA B3pOCJABIX WM AaA nedcumoHepoB. Howme-
pa OHMJIeTOB Ka;KJA0ro paspaja JerkaTrT B Ipeaeaax:

ana mojome:xu — or 1 mo 100;
ana ea3pocaslx — ot 101 go 200;
ana neHcuoHepoe — or 201 mo 250.

Hanumure mporpamMmmy aaa Beifopa JoTepeiiHoro 0miera KayKao-
ro TANa ciaydaHsIM obpasom.

e 9. Hanumure Ha sasbpike Python mporpammy, Kotopas ans mpoms-
BOJIBHOTO HATYPAJBHOTO JIBY3HAYHOIO YHCJA OIpejesder:
a) cymMMy M IIpoHM3BejieHue ero nudp;
6) umecao, obpazoBaHHOE MepecTAHOBKON HM(pP MCXOAHOro 4YHcia.

10. BanumuTe Ha As3sike Python mporpamMmmy, peanusyomyoo aaro-
puTM paboThl Kaccupa, BBIJIAKINEr0 NOKyHaTenwo caady (s) Ha-
MMEeHBIIHM BO3MOKHBIM KoJawdecTBoM OamxvHOT mo 500 (k500),
200 (k200), 100 (x100) u 50 (k50) pyb6aeit. IlpeaycmorpuTte
BBIBOJI COODIIEHHA O TOM, UTO YACTE CAAYH, KOTOPYID HEBO3MOMK-
HO BBLAATE Kymwopam#u, Oyjaer BeigaHa MoHeramu. Jlnsa nposepku
NPaBUIBHOCTH TPOTPaAMMBI HCIIOJb3VHTE TECT:

BExopnHble paHHbIE BeoixoaHble paHHbIE
845 CnenyeT CHOATH:
GaHkHoT no 500 py6. - 1 wr.
GankHoT no 200 py6. - 1 wr.
BaHkHoT no 100 py6. - 1 wr.
GaHkHoT no 50 py6. - 0 wr.
MoHeTaMM - 45 py6.
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11. Huér <-a cexvHIa cyToK. PaszpaboraiiTe W OTIAALRTE ODPOTPAMMY,
KOTOPAA 110 BReJEHHON k-H CceKYVHIe CVTOE oOpelelldeT, CKOJb-

12.

13.

14.

15.

KO HOeJbIX YAcOB h W IenslX MHHVT 0

cyTok. Hanmpumep, ecam k = 13 257 =3 - 3800 + 40
To h = 2 mwm = 40. BeiBeanTe HA KpaH (pasy:
It is ... hours minutes

OPOOLIS ¢ Hadamda

b

BmecTo MHOTMOTOUIMM [IporpaMnsia JoJddHa BBIBOIHTE sHAYeHHA 1
H m, OTAEJIAA HX OT CJI0OB POBHO 0gaHMM npobemom. s mpoeep-
KH NpaERHJBHOCTH NOpOorpaMMkil HCHUHhB}’ﬁTE TEeCT:

BxoaHble paHHble

BoixoaHble paHHbIe

B e

It is 3 hours 40 minutes

PaspaboraiiTe W oTJajbTe NpOorpaMMy, KOTOpas BBIYMCJIAET CYM-
My KomoB GYKB B ciaoBe BAWT.

PaazpaboraiitTe m oTiaajbTe OporpaMmmy,

KoTopad QGopMHDPYVET U

BEEIEOOIHUT Ha 2KPpaH CTPOKY CHMEOJIOB, KOIJElI KOTOPEIX PABHEI 66,

89, ¥, 79.. T8,

Hannmmure u oraagbsTe nporpaMmMy, HKOTOpad 3alpaliHBaeT TpPH
CTPOKORBEIE BEJHYHHLBI — B3aHMOCEA3ZAHHEIC TIpHJIaraTelbHOE, CYV-
MeCTBUTENBHOE M I'JIATOJI, a 3aTeM BbIBOJHUT BCe BapHaHTHI (pa3s

¢ MCHOJB30BAHHEM BBEJEHHBIX CJIOB. ,H.JIH NMPpOBEPEHR NNPDaABHJILHO-
CTH IporpaMmMbl HGHOHhB?ﬁTE TEeCT:

BxoaHble paHHble

BoixoaHble paHHble

3EJIEHHE
JIMCTBA
PACIYCKAITCH

SENEHHE JIMCTBA PACHYCKAKTCS
3EJNEHHE PACHNYCKAKTCA JIMCThA
JIMCTLA SENEHHE PACIOYCKAKTCH
JIMCTbS PACIYCKAWTCH 3EJEHHE
PACIYCKAKTCSH 3EJIEHHE JIMCThA
PACNYCKAITCH IMCTbA 3EJEHHE

ITonpobyiiTe AokasaTk, 4YTO APYIHX BapHaHTOB ()pa3d € HCIOJbL-
30BAHHMEM TpPExX AaHHBIX cia0oB He cymiectsyer. Obcyaure 3TOoT BO-

nmpoc B TpyIme.

PaapaboraiiTe n

OTIAABTE MPOTPAMMY,

KOoTOpaa H#Ha

CJIOBAa

HHPOPMATHRKA nonyuaer caopa POPMA, PHUPMA, MAK u

MOJCYHUTREIBAET 0D0IIee KOJHYECTBO CHMBOJIOB B 3THX CJIOBAX.

al100.tilda. ws
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16. Ecte apudmeTndyecKkHil (OKyc, MNO3ZBOJIAIIMH yrajaTk JaTy
poxaeHna Jmaooboro 3 okpy:kawmmx Bac gogein. Jlna aToro
HYKHO, 9TOOBI 3TOT YeJOBEK BEITIOJHHJ MNpPeIBaAPDNUTENbHBLIE BBI-
YHUCJAEHUA M0 CAeAVIOINeMY AaJropUTMYy: YMHOMKHJ YHCI0, COOT-
BETCTBYIOIIEE €ro AHI0 pPOoKAeHudA, Ha 2, NMpubDaBHJI K pe3yabTa-
TY D, NOJYYeHHBLIH peayabTaT YMHOXHJA Ha 50 m npubaBun kK
TOMY, YTO IOJYVYHJIOCH, HOMEpP MecAlla, B KOTOPBIH OH POJAHJICH.
PeaynsTar BBHIMHMCAEHHWH OH JHoJeH coodmuTk Bam. lasa Toro
gToDBl V3HATH JATY POMKIAEHHA, MOCTATOYHO BBIYECTh H3 pPE3VIIb-
rara BeIYMcaeHHH uHcao 250. Ilocnegame aee nmudpsl moJgydeH-
HOTo uMcjaa OVAVT COOTBETCTBOBATE MECHIY, NMepBbie ABe (nepsad
OHA) — YHCJAY MecfAla yrageiBaeMoil aarsl poxxaeHuda. Ilompo-
OyiiTe CcOCTABUTH NMPOrpaMMy-AHAJOr ¢ KOMNOBIOTEPOM, B KOTOPOMH
KOMIIBIOTEp OyAeT s3anpaliHBaTh V MOJbL30OBaTeNd MMA, coobiiaTh
eMy AaJrOpuTM IMpeABAPUTENbHBIX BBIYMCJIAEHNH ¢ 3anpaiivBaTh
HX Pes3yJBTAT, IOCJEe 4Hero <«yrajgaer» H COODIIHT NIOJL30BATEJIO
JIeHb M MECHI[ ero pojJIeHusA.

17. Jagbl sHAaYeHHA UeJouYHC/IeHHBIX IIepeMeHHBbIX: a = 10, b = 20,
Hemy OVIZeT paBHO 3HAUEHHE JOTHUSCKOH MepPEMeHHOH rer IIOCTe
BBINIOJIHEHUA OMNepalun IpHUCBAMBAHUAT

a) rez = {a == 10) oxr (b > 14Q)
B) rez = {(a > 5) and (b > 5) and (a < 20) and (b < 20}
B) rez = (notfa < 15)) or (b > 20}

ﬂ 18. CocraBpTe NporpaMmMy, BBOJHIIVIO ''rue, e€CJdM BbICHA3LIBAHHE
ARMACTCH HCTHHILIM, W Falss B ODPOTHBIOM Ccay4dac:
a) cvMMa IH(p TpeXaHaYHOTe UHcJda x ABIAeTcA YETHBIM YHC-
JOM;
D) TPevVrolbLHWE CO CTOpOHaAMW =z, 0, ¢ ABRAAeTCA pPasHOCTOPOH-
HHM.

§5.4
NMporpammupoBaHme pasBeTBAAIOLNXCSH
anropuTMoB

Knawuwesnvie cnosa:

* YCJIOBHBIH OmepaTop
* HeNOJHBIN YCJIOBHLIH omnepaTtop
* KacKaJiHOe BeTBJEeHHe
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5.4.1. YcnoBHbIA onepaTtop

IIpn sanmcu Ha #Assike Python passeTBagomimMxcsa ajlropMTMOB
HCIIONB3VIOT VCJIOBHEIH omepartop. Ero obmmii BHAg:

if <ycnosme>:

<rpynna onepartcpoe 1>
else:

<rpynna onepaTopos 2>

Crnopa if u else mauuMmaloTCA Ia OAIIOM VPOBIE, & BCC KOMATIILI
BHYTPeHHMX OJIOKOB CABMHYTHI OTHOCHTEJBHO 3TOI0 YPOBHA BIPABO
HAa OAHO W TO ke paccroaHne. Hauamo m KoHenm OJ0Ka, KOTOPBIHA
BBINOJHAETCA MPH MCTHHHOCTH (J0OMHOCTH) VCIOBHA, ONpeleideTcHd
HMeHHO 3THMH CABHTaMH.

Oopamume snumarnue! B azpike Python cgBurm omepaTtopoe ot-
HOCHTEJBHO JIeBOM IpaHHIBI (OTCTYIIBI) BAMAKT Ha padoTy mporpam-
Mbl. 1A caBura Mo:KHO MCIIONBL30BATH Npobeinbl (00BIYHO He MeHbIIe
ABYX) MJH CHMBOJBI TAOYJIAINH (BCTABAAITCA NPH HAMKATHH Ha KJja-
sy Tab).

Jlna szanmWcH HEMOJHBIX BETBJAEHWH HCOOJbB3VeTCHA HemnmoJaHad (gopma
VCJIOBHOT'O OIlepaTopa:

if <ycnoBme>:
<onepaToper>

B kauecTtgBe }?CHOBHﬁ HCIIONB3YVIOTCA JIOTHYeCKHe BhIpaeHHA:

* NpocThieé — 3alMcaHHLBIE ¢ TOMOIILIO onepauuﬁ OTHOIIIeHHA
(<, =, ==, <=, !'= (me paBuo), == (pagrio));
* COCTABILIC — JaNHCANILIC ¢ TOMONILIO JOTHYCCKHX ONcpanni

(and, or, not).

B aseixke Python paspemenn ABoiiHBle HepaBeHCTBa, HaNpHMep
EeE EER

ITpumep 1

Hanummem nporpaMMy, OTPEACTSIONIYIO, ABIACTCA JTH  BBCAGIIHOC
Lejloe YUCIO X YETHBIM.

print ('Onpenenenme 4&rTHOCTM umMcna')
X = int (input ('BeenouTe x: '))

if x &8 2 == 0:
print {x, ' - uérHoe umMcno')
else:

print(x, ' - Heué&THOe uMcno')

al100.tilda. ws
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e IIpumep 2
Sanmmmem Ha Assike Python pacemorpenssiii 8 m. 3.5.1 (npumep 4)
AJNTOPHTM OIpelleeHUd NPUHAAIeHHOCTH TOUKH x OTpeswry [a, k).
print ('OnpenenedHue NpMHaAONEeXHOCTM TOYKM OTpe3Ky')

a = int (input('BBemuTre a: '))
b = int (input ('BeBeouTe b: '))
X = int (input ('BeBemnTre x: '))

if x >= a and x <= b:

print ('Toyka nNpMHaONIeXUT OTpPEe=3KYy')
else:

print ('Toyka He nNpMHaAONeXuT OTpes3Ky')

IIpumep 3

BocnonsayemMcs HeNOJHBIM YCJIOBHBIM OIIEPATOPOM JJIA 3alMCH Ha
assike Python paccmorpersoro B m. 3.5.2 (mpumep 5) anropurma
IpHCEAHBAHHA IIepeMeHHOH v sHadeHHA HaumOoJblIIeld M3 TpeéX BeJH-
OIHH 4, o H .

print ('Haxoxneume Hambonbuen M3 TPEX BEJMYMH')
a = int (input ('BeeouTe a: '))
b = int (input ('BeeguTre b: '))
¢ = int (input ('BeemuTre c: '))
y = a
if b > ¥
y = b
5 i T
¥y = C

print('y="', vy)

HAdononHute a3ty nporpammy Tak, 4T0Obl €€ BbINONHEHWE NPUBOAWIO
K MPUCBAMEEHWMIO NEPEMEHHON v 3HA4YeHWs HanbOonblern M3 YeThipex
BENWYKMH a, &, < 1 .

0K

IIpumep 4
e VpaBHeHue BHAa ax® + bx + ¢ =0, Toe x — OepeMeHHAS, ¢, b U ¢ —
HEKOTOpbIle 4YHcJa, NpuueM a # (0, HaspiBaeTcAd KBaJpaTHBIM Ypag-
HeHHeM. AJNropdTM pellleHHA KBaJpPATHOTO VpaBHEHHMHA BaM XOpOIIO
u3BecTeH. HanmmmreM COOTBeTCTBYHOINVIO mporpaMMmy Ha A3elke Python.

from math import *

print ('Pemexnne xBagpaTHOTO ypaBHeHMA')
print ('Beenure kozddmuumeHTn a, b, c>>')
a = float(input('a='))

b = float(input('b="))

c = float (input('c="))
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d=b *b -4 * a *c¢

if d < 0:
print ('KopHeit HeT')
if d == 0:
x = =hb f (2 * a)
print ('KopeHs ypaeHeHusa x=', "{:6.4f}". format (x))
if 4 > 0:
xl1 = (-b + sgxrti(d)) / (2 * a)
%2 = (-b - gqrt{d)) / (2 * a)
print ('KopHM ypaBHeHMA:')
print('xl=", "{:6.4f}".format (x1))
print('x2=", "{:6.4f}".format (x2))

5.4.2. MHorooGpa3ue cnocoGoOB 3anucu BeTBNEHWUN

BHyTpm yciaoBHOrO omepaTopa MOTYT HaxXoAHThCA J0OBIe ome-
paTopel, B TOM 4YHCJIe M Jpyrue ycJjoBHbIe oneparopsl. Hanpumep,
BO3MOJKHA CJIeAVIOIAad KOHCTPYKIIHA:

if <ycnoeme 1>:

<rpynna cnepaTopoB 1>
else:
if <ycnosue 2>:

<rpynna onepaTopoBR 2>
else:

<rpynmna onepaTopoR 3>

Ecam mociie else cpasy caeAveT eIlé oJWH omepaTop if, mMomHO
HCOOJIB30BATE TAK HASBIEAEMO€ KACKATHOE EBEETEJICeHHEe ¢ HJIAKYEeBbIMH
croraMi elif (cokpamenve or else-if). Ecow ovepennoe ycnoswe
JIO3KHO, TO BBINOJHAETCA MpPOBEpKa cJAeAyIOIiero yciaoBusa, U T. 1.

IIpumep 5
Bocnoneayemcsa KackajJHBIM BeTBJIGHHEM /IS 3allMCH HA H3LIKe e
Python emé ogHOro BapmaHTa pemieHMA KBaApPaTHOTO YPABHEHHWA.

from math import *
print ('PemweHne kKBaIpaTHOTO ypabBHeHMA')
print ('Beemure ko3ddMuuMeHTH a, b, c>>')
a = float({input('a="))
b = float(input('b="))
o float (input('c="))
d ='b'* b -4 * a ¥ g
ifd < 0:
print ('Kophe# HeT')
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elif d == (:

x=-b / (2 * a)

print ('KopeHes ypaBHeHua x=',"{:6.4f}". format (x))
else:

x1 = (b + sgrt(d)) / (2 *a)

%2 = (-b - sqrt({d)) / (2 * a)

print ('KopHuM ypaBHeHMA:')

print("xl=", "{:6.4f}".format (x1))

print ('x2="', "{:6.4f}".format (x2))

Mcnonb3yidte BNOXeHHble BETBNEHWS AR  3annucKu  NporpamMmel,
ONPegensiowen NPUHAgNEeXHOGTE TOYKN x OoTpe3ky [a, b].

CAMOE TJNIABHOE

IIpn sanmmcu Ha aAsbike Python pasBerTBrsloImnXcA aaropHTMOB
HCIOJB3YIOT VYCJIOBHBIM ONEpaTop, MO3BOJAKNINN BeIOpATE OAWH M3
ABYX BApHMaHTOB JeHCTBMH B 3aBHCHMOCTH OT BBIIOJHEHHA HEKOTO-
poro ycJoBHA:

if <ycnoeue>:

<rpyrnna oOnepaTopos 1>

else:
<rpynna onepaTopoB 2>

Jlia sanucy HeNOJHBIX BeTBJIEHHMIH MCIOJIbB3YyeTcA HemnmoJHas (opMa
VCJIOBHOTO OmepaTopa:

if <ycrnoBme>:
<onepaTop>

B obeux wuacTAX VYCAOBHOTO oOmepatopa MOYKHO HWCIOJb30BATH
nwbble onepaTopbl, B TOM YHCJe H JApyrue (BJIOMKeHHBIE) YCJIOBHBIE
onepaTopsl.

@ Bonpockl u 3aaaHns

1. Kak Ha saseike Python 3anucwiBaeTcs nDoJHOEe H  HeENOJHOE
BeTBJIeHHEe?
2. SIBnaAercAa M YVCIOBHBIM OIEPATOPOM CJIEAVIONIAA IIOCJIeg0oBa-
TeJBHOCTE CHMBOJIOB?
a) if x < yv: ®x = 0 else input (¥}
0) if = »>= v: = = 0; v = 0
else: print (z)
B) if x <« y < z: a=a + 1
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3. 3anumHTe CcAeAVIOIIHH (hparMeHT NpOorpaMMEI ¢ HCIIONIbB30BAHHEM
OJIHOT'O YCJIOBHOI'O ONEepaTopa:

if a > b: c=1

if a > b: d =2
if a <= b: c = 3
if a <= b: d = 4

4. Jlee TOuKM Ha ILJIOCKOCTH 3aJaHBl CBOMMHM KoopamHatamu. Pas-
paboraiiTe, OTJAABTE W IIPOTECTHPYHTE MNPOrPaMMY, OIpeIeIfa-
IOV, KOTOpas M3 TOYEeK HaAXoAUuTcA OaMKe K HaAYaJdy Koop-
auHaTt. JlnAa mpoBepKH NPABHJIBHOCTH TIPOTPaAMMEI HCIIOJMB3VHTE
TeCT:

BxoaHble paHHble BbixogHble paHHble
KoopouHaTe 1-# ToukmM>>1 2 l-a Tourka Gnmxe
KoopoMHaATH Z-# ToukmM>>3 4
KoopomHaTe 1-#t Toukm>>1 2 TouykM paBHOyIOaNeHH
KoopouHaTh Z-# Toudkm>>2 1
KoopouHaTe 1-01 Toukmu>>2 4 2—-8 Todxka OGnmxe
KoopOoMHaTH £-W TOYKM>>Z 2

5. PazpaboraiiTe, oTrnajeTe M NpPOTECTHPYITE IIporpaMmy, KOTOpas
IPMHIBOIHT Oo0MEH 3HAYUEHHII YHCIOBBIX IepedMedHBIX X T Y,
ecid x Oombmie v. A OpoBepKH NIPABUJABHOCTH IMPOTpaMMEBI
WCIIOJMB3VHTE TEeCT:

BxopnHble paHHbIE BeixogHsle aaHHbIE
x>>5 ¥=5
y>>6 y=6
¥X>>6 ®x=5
y>>5 y=6

6. HanumuTe nporpaMmy Aasa pemenda s3agaud MNe 11 x § 3.5
(onpenenenne AHA HeAeNIH).

7. YUrobel passieubcA HaA AaTTpaKIHoHe <«AMEDHKAHCKHE TOPKH»,
HYKHO HMeTh pocT He HH:Ke 140 cvm m He Beimue 195 cm. Pas-
paboraiiTe W oOTJAAABTE TPOTPAMMY, KOTOpas 3anpaliliuBaeTrT Vv
NOCEeTHUTENII ero POCT M [JellaeT BBIBOJ O TOM, MOMKHO JH ero
NpONYyCTHTE HA 3TOT ATTPAKIIHOH.

al100.tilda. ws



CrayaH € material100.tilda.ws

Havana nporpammupoBaHuMa Ha A3bike Python

8. HamnmmuTe mnporpaMmy, NpPeAyCMATPHBAMOIIVIO BBOJ OJAHOTO H3
qucen 1, 2 nmau 3 B mocTpoeHMe Ha 3KpaHe OJHOM M3 TPEx reo-
MeTpHYeCKHX (huryp: TpeyroJlbHHEKA, €cJH BBeJAeHO uucao 1;
KBajJpaTa, ecJH BBeJeHO 4YHCI0 2; OKPYKHOCTH, eCcJH BBeJeHO
qucao 3.

o 9. Jano HATYVPAIBHOE TPEX3HAUHOE 4HCea0 n. Paspaboraiite, oT-
JajabTe H NPOTECTHPYIHTE NPOrpaMMy, ONpeaessaiollyio:
a) sAIBJIAeTcA JH JaHHOe UYHCJ0 «IepeBépThIIIeM», T. €. YHCJOM,
JecATHYHAA 3A0HCE KOTOPOTrOo YHTAETCA OJIHHAKOBO caeBa
HAIIpaBo M CIpaBa HAJIEBO;

BxogHble paHHble

BbixogHble fgaHHble

122 HeT
121 [lepeB&pTHIL
222 [lepesEpThHIL

0) ecTe JH cpeaH HWH(P AAHHOTO YHCJIA OJHHAKOBEIE.

BxogHble gaHHble

BbixoaHble AaHHbIE

123 HeT
121 Ia
222 Ia

IlporecTupyiiTe mporpaMmMy Ha NPHBEIEHHBIX BXOAHBIX JAHHBIX.

e 10. Jarer Tpm HaTypanbHBIX uHcaa. PaspaboraiiTe, oTmagbTe M mpo-
TECTHPYHTE NpOrpaMMmy, ONpefeJsAIIyi0, CVYIIeCTBYET JIM Tpe-
VIOJIBHHUK € TAKHMH JAJHHAMH cTopoH. Ecim Takoil Tpeyroias-
HHMK CYIIeCTBYeT, TO ONpejeJnuTe ero TN (paBHOCTOPOHHMIA,
paBHODEepPEeHHBII, pPasHOCTOPOHHWI). lnA mpoBepKH NpPaBHJILHO-
CTH IpOrpaMMbl HCIOJE3VHTE TECT:

BxogHble gaHHble BeixogHble gaHHble

abo>»l 21 He cywmecTeveT

x> 2 2 PaBHOCTOPOHHMA

b
a b e>>20 20 30 PapHoOenpeHHER
b

c>>3 4 5 PazsHOCTOpPOHHMA
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11. UmeroTca paHHBIE 0 KOJHYECTBEe IIOJHBIX JIeT TPEX IIPH3EpPOB
cnaprakuajael. PaspaboraiiTe ¥ oTJajbTe NpOrpaMMmy, OIpeaens-
IOIIYI0 M BBIBOAAIIVIO BO3PACT caMOro MJajIIero mpH3épa.

12. llana nporpamMa Ha assike Python:
s = int (input())
t = int (input())
if (s >= 10) oxr (t > 10):
print('HOa’')
else:
print ('Het')
beimo mnpoeemero 9 3anycKoB IIporpaMMbBI, TNPH KOTOPBIX
B KauyecTBe 3HAUYeHHH IepeMeHHBIX = M t BBOIHJIHCE CJAeIVIOIIHe
maper ameen: (1, 2) (11, 2); (1, 12} 411, 12); (11, —12);
(-11, 12); (-12, 11); (10, 10C); (10, 5).
He sanyckas nporpaMMy Ha BBIIIOJIHEHHe, BBIACHHTE, CKOJBKO
OBLIO BAIVCKOB, LOPH KOTOPBIX IPOrpaMmsa bBeiBena "la'". Hoa
amanila arropuTMa W WCXOJHBIX JIAHALIX HadepTuTe B paboveii
TeTpajgy M 3IANOJHUTE CHAeAVIOIIyi Tabaumny:
Ne 2 B e == duiliE E= s dhE s a0 e (R = 1) | Baamen
1 1 2 0 0 0 Her
9 10 | b 1 0 1 Ha
13. llan ycJoBHBEII onepatop:
if a < 5:
g ]
elif a > 5:
c =2
else:
c = 3

14.

Karkoe sHadeHue HMeeT NEPEMEHHHAH 3, eCJIM B PEe3VJbTATE Bbl-
MOJHEHWSA VCJAOBHOTO OTepaTopa TepeMeHHOW © TIpWCRaMRaeTcd

sHadYeHue 37

Hanumure nporpaMmy, B KOTOPOH MHOJB30BATEN NpeAjaraercs
mormoANTE Jlo 100 mexoTopoe memoe uwweno z (a — cayuadnoe
yeno, Medbuiee 100). OTeer noas3opaTesid NPOBEPAETCH H HOM-

MeHTHpPYeTCH.

Vv

al100.tilda. ws
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15. C momomipi0 mporpaMMbel CpaBHHTE TPOHKH CJIOB H cjejaiTe BEHI-

BOJAbLlI 0 TOM, KAK OPOHCXOIHT CcpaBHeHHe: EAWAL — Eawai —
kawal, wHdopMaTHMxa — MHQOPMATHKA —  HMHOOPMaTHRAE,
50 rr —:50 kg — 200 rry A0NCKO:— HOAOKM. — AOITOHM,

e 16. Hanmnmmure nporpaMmy, KoTopasa MoAeaupyer paboTy HCOOJIHHA-
TeJd ABTOMAT, KOTOPBIH IIOJIVYAeT Ha BXOJ TPEX3HAYHOE HATY-
panbHOEe YHCJI0 H CTPOHT HOBOE HHCJO CAEAVIOIIHM o0pasoMm:
1) BeruMCcAAET CYMMEI IepBOH H BTOPOH, 3aTeM BTOPOH H TpeTheH
nudp;

2) BEIBOAMT IOJYYEHHEIE CYMMBEI B NOpAAKe HeyObIBAHHA.
Hanpumep, ana uamcaa 125 6yayr nmonydensl cymMmbel: 1 + 2 = 3,
2+ 5="T. PeayasraT: 37.

17. I[Tone maxmaTHONH JOCKHM OIpejenseTcdA Hapoil HATYpaJbHBIX 4YH-
ces, Ka;KJgoe W3 KOTOPEIX He mnpeBocxoguT 8. HanmummmTe mnpo-
rpaMmMy, KOTOpas II0 BBEAEHHBIM KOOpPJAMHATAM ABVX IOJeil
(x, 1) m (m, n)} ompemgexseT, HMEIT JH HTH IOIA OJUO IBeT.
JlnA OpopepEM OPaBUIIBHOCTH NPOrpaMMbl HCIOJAB3VHTE TECT:

BxoaHble paHHbIe BhiXxogHble OaHHbIE

| KoopouHaTe l-To nona>>2 2 [lona ocmHoro uUBeTa

KocpouHaTe 2-To nona>>3 3

KoopouHaTe l-ro nona>>2 3 [lona pasHOTO UBETa

KoopaomMHaTe 2Z2-To nona>>3 3

KocpouuaTe l-ro nona>>2 7 [lona cpgHoro uBeTa

| KoopauHate Z2-ro nona>>3 4
npﬂrpaMMHpUBEHHE UMKJIMYEeCKMNX
anropurmos

Knawuwesnie crosa:

* ommepaTtop IHUKJIA
* while (mura-IIOKA)
for (uukn-JIH)

BIAOGHOHOLIE ITHIKILI
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OmepaTop IHEJIA — HKOMaHZA, PeATHIVIONAA AITOPHTMHYECKYIO
KOHCTPYKIOHIO <IIOBTOPeHHe» HAa A3blEe IIPOrpaMMHpPOBAHMA. B A3BI-
Ke mnporpamMupoBaHua Python cymiecTByer HeCKONBKO OmepaTopos
IIMKJIA.

5.5.1. MporpamMmupoBaHne UMKNOB C 3a4aHHbIM
YCNOBMEM NPOAOMXeHWA pPadoTobl

IIuka ¢ 3afaHHBIM YCJIOBHEeM npofoskeHHA padorsl (DHKI-IIOKA)
nporpamMmmupyercss B HAsbixe Python ¢ nomombsro oneparopa while.
O6muii BuJg olrepaTopa:

while <ycnosue>:
<Tejyi0 uUMKia>

31ech:

<yoIOBMe> — JIOPHYeCHOe BhIpAMeHHe, [OOHAa OHO MCTHHHO,
BRIIIOMHMACTCA TEI0 ITHINIA,

<Telo UMAKIa> — OIHH WJIH HeCKOJIBKO OIepPpaTopoR, OIHCHIBA-

HIITHY ODOCITeJ0BATEIRHOCTE ,[I;EfICTBI-Iﬁ, BREIIIOZTHAEMBIE MHOTORKDATHO.
Ilpumep 1

Cneayiomas nporpamMmma uaobpakaeT B IEHTPAJbHOM 4YacTH Ipa-
(huueckoro oKHa pAj OKpy:;HOCTeH pamgmycom 20.

from graph import * ;
windowSize (640, 480)
canvasSize (640, 480)
x = 20
while x <= 620:

circle((x, 240, 20)

X = x + 40

0900009000000 00000

BHecute vwaMmeHeHWs B nporpammy Tak, 4tobbl:
a) pucoBanuck OKpyYXHoCTW paawycom 30;
6) pucoBancs BepTUKaNbHbIA PO, OKPYXHOCTEM.

IIpumep 2

O EO

3anumem Ha fAsslke Python pacemorpennsiii B n. 3.2.2 (mpm-
mep 3) anroputm Epriamaga ansa Haxo:xjgeHuda Hanboabiiero obigero
AenuTeNdA ABYX HATYPAJBHBIX HHCEJ.
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// X

int (input ())

y = int (input ())
while x != y:
1f % > vy
X = A - ¥
else:
y =Yy - X
nod = x
print ('HOO = ', nod)
@ Haihpgute ¢ nomoweslo nporpammbl Hawbonblwwnin oBWmMiA penvtens
ana cnegyowmx nap ducen: 123 v 12; 450 u 180; 500 »n 125. Kak

MOXHO BOCNONbL30BaTLCA 3TOW NporpaMmmoit, ecnu Hago Hantu HOL
TPEx HaTypancHbiXx Yncen, Hanpumep: 450, 180 wn 607

Ilpumep 3

e Sanumem Ha #A3sike Python pacemorpenssiit 8 n. 3.6.1 (npwu-

Mep 3) aIropHTM NOAVYIEHHS HACTHOTO ¢ B OCTATKA r OT JAeJeHHA

HATYPAJBHOIO YHCAA ¥ HA HATYPAJIbHOE 4MCI0 v 0e3 MCLOJIb30BAHHA
omepanuH AeJIeHHA.

print ('YacrHoe M ocTaTok')

x = int (input('BeeaguTe genmmoe x>>'))
y = int (input('Berenure penurens y>>"'))
r = x
qg=0
while r >= y:
r=r -y
q += 1
print ('YacTHoe q ="', q)
print {'QOcrarTer r ="', r)
@ BoinonHuTe nporpaMmMy nNpu = = 25 U v = 4. Kaknuwm Bynert peayne-
TAT BLINOAHEHWA NporpaMmbl NMpM = = =10 1 v = 37 Kak Bbl MOXETe

OBBACHUTE ITOT pesynsTar?

o IIpumep 4

HNmeerca MocJieNOBATEJIBHOCTE HATYPAJBHEIX YHCEJ. CocraBum
nporpaMmy, MOJVYAKIIYVI0 HA BXOJ HATYpPAJbHBIE YHCaa, KOJIUYECT-
BO KOTOPEIX 3apaHee HeH3BecTHO (0 — npH3HAK OKOHYAHHMA BROJA,
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He BXOJAHT B TMOCJEAOBATEJBHOCTH), M MOJACUYHTHIBAIOIIVIO KOJHYECTBO
YJEHOB TOCJeJOBATEJEHOCTH, OKAHUYMBAKIIHAXCA Ha 3.

print ('OBpaboTka nocnenoBaTeNbLHOCTHU')
k=20

print ('llepBuit 4yneH nociaemoBaTesibHOCTU>>")
a = int(input())

while a !'= 0:
if a 5 10 == 3:
k += 1
print {'CuspenaEol 4NeH NoCISICBEaTEIRHOOTH MaM Ox>')
a = int (input())

print('k="', k)

CamocTtoaTensHo paspaboTtaiTe TecT ana nposepku pabortocnocob-
HOCTW NporpamMmmel.

Moawduumpyinte nporpammy Tak, 41066l B HeW NOACYMTLIBANOCH
KONW4YecTBO 4neHoB nocnenfoBartelbHOCTH, KpPpaTHbIX 3.

s
B

5.5.2. NporpammMmupoBaHue UMKNOB
C 3aAaHHbIM YC/IOBUEM OKOHYaHusi padoThbl

B as3bike PYtl’lD]’l HeT CHeHaJBHOI'O OIIepaTopa OJA ITPpoOrpaMMMH-
POBAHHNA IIHEKJOEB C 3aJaHHBIM VYCJIOBHeM OHKOHYAHHA paﬁm‘m, HO €ero
MOMHCO OPTAHH3IOBATE ¢ IIOMOIOBEY OHEIA while:

while True:
<ONepaTope>
if <vyvcnoeme>: break

HHurna

while True:
<onepaTops’>

OyJeT BhINOJHATHECA OeCKOHeYHO, IIOTOMY 4YTO yelosHe True Beer-
Aa HMCTHHHO. BBIHTH H3 TaKOro IHKJA MOMHO TOJBKO C ITOMOINBIO
CIeIHAJIBHOrO ollepaTopa break (B IepeBoie ¢ aHNI. — IPEPBATH).

Ilpumep 5
Creayiomnias nporpaMma mzobpakaeT B IEHTPaJbHOI yacTH rpadu-

YeCKOT0 OKHA MHOYKeCTBO OKPViKHOCTeH ¢ o0IIMM IeHTpOM, PagHyc Ko-
TOpbIX yMeHbinaerca or 200 mgo Tex mop, nmoxka 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=1r - 5
if r < 10: break

3anycTute NporpamMmy Ha BbINONMHEHWe NPW pa3HbiX 3Ha4YeHMAX wara
nameHeHns pagwyca. MNonpobyinte nony4nTs Takoe Xe w3obpaxeHue,
UCNONBL30BaB B NporpaMmme UMKN C 3agaHHbIM YCNOBWMEM Npoaonxe-
HUA paboThl.

IIpumep 6

PH.GCMOT]C}HM NIPOUIBOILIIOE HATVDAILIOE HIACIO I, HEe IPEBOCKO-
nsamee 10°, CocTaBUM OporpaMMy, BEUHCIANIVIO KOJHUYECTBO LHQD
B WHCIE I1.

Jlna mopcyera KOJOHYeCTBa IH(pP B 3alHcH 4YHcaa n OyIeM JeHCeT-
BOBATh MO CJHEAVIOIIEMY ILJIAHY: <«VKOpadYMBaeM» 4YNCJ0 CcHOpaBa Ha
OJMH paspaj; VUYHUTLIBAEM NpaRyio HU@pPY Kaxk mudpy B 3alHcH HC-
XOJAHOTO YHcaa. ITY TPYNNY AeHCTBHH MOBTOPAEM 0 TeX IMop, IMOKa
YHCA0 («YKOpPOUeHHOe» YHCea0) OoJablle HYJAA; AOCTHKEHHe HYIA —
VCJIOBHE TPEKPAMIEHNA BBIYHCJIEHHH.

O @O

A\

print ('MoncuéT umdgp B 4YKcne')
n = int (input ('BeeguTe umMcno n>>"'))
k=20
while True:
n=n// 10
k += 1
if n == 0: break
print ('k ="', k)
@ MpeanoxuTe peweHne 3To 3aAayu ¢ UCNoNb3oBaHWeM uukKna ¢ 3a-

[aHHbIM ycnoBuem npogonkeHuws pabotel. MNoneiTantecs gopabortars
WCXOOHYIO nporpammy Tak, 4ToObl B HEW NOACYMTLIBANaChb ewe W
cymma umdp UCXoaHOro Yucna.

Ilpumep 7

Sanmumem Ha Asbike Python pacemorpenssiii 8 n. 3.6.2 (npumep 6)
AJITOPUTM peIlleHHs 3aJa4id o rpa(uke TPeHHPOBOK CIIOPTCMEHA.
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print ('I'padmxk TpeHMpPOEBOK')
i=1; x =10
while True:
i =1
x =% + 0.1 * x
if x >= 25: break

print ('HaumHasa c ', i, '-ro OHA cnoprcMeH O6yIeT

npoBerare 25 kM', sep='")

5.9.3. MporpamMmupoBaHue UMKNOB

¢ $PUKCUPOBAHHBIM YNCNIOM MOBTOPEHUIA

IHukn ¢ puKCHPOBAHHBIM YHCIOM TOBTOPEHHH (IIMKJ ¢ mapaMer-

for <napamerp> in range (k,
<onepaTopH>

poM) OporpaMMupyveTcda B Aablke Python ¢ momomero omepatopa for
(B mepeBoze ¢ aHra. — anaa). Ero obmmi Bua:

3nech:
<rapaxseTn> — [DepeMeHHAdS OeIordo THIAZ
range () — (VHKIHA, OODHCBEIBAIOIASI HEO0OXOIHMOE KOJIHYIECTBO

IIOBTOPOR TeJila INHKJAa; B cKoOKax MoeT OBITE YKazaHo oOT O0JHOTO
0 TpEexX YHCcem:

* OIHO 4YMCa0 (n) VHASBIBAET HA TO, YTO HYKHO IIOCJIEI0BATENb-

o mepedpaTh Bee HMednie Ydcaa oT [ o n, OpHYEM caMo r e

paccMaATPUBAETCAH]

oBa 4YHcaa («, n) TOBOPAT 0 TOM, HUTO HYMKI0 MOCICTOBATEILIIO
Ilepeﬁpal‘b Bce Lejable 4HCIa, HAXOLAINHWEeCHd B JHala3oHe o1 kK
(HAaganbHOEe 3HAYeHHe) o 1 - 1 (KoHedHoe S3HadYeHHe);

T 4Heaa (k, n, m) VEA3LIBAKT Ha TO, 4YTO HapaMerp [LOJIeH

HEMEHSITRCS OT k g0 1 1 ¢ IIaromM, PaABHEIM I1;

<CINSPATORE> — OJUH WJIM HECKOJLKO OIEpPATOpPOER,
TeJa0 ITHKAA.
IIpn BeRinoaHeHun oneparopa for nocie Kamuoro
TeJla NHEJA NPOMCXOAHT VBeJHYeHHe Ha Inar mapamerpa
1 WIH K > n, OHEJ He BHEIIOJHHUTCA HH paay.

ITpumep 8

oDpasyIoIIMX

BbIIIOJIHEHU A
naKgaa. Ecan

Crepyomas mporpaMma nsoOpaskaeT B rpa(pmyecKoM OKHE POBHO

100 oxpy:HOcTel paauycom 10, KoopaMHATHI IEHTPOB KOTOPBIX Ie-
HEPHPVIOTCA CAVYaiiHBEIM o0pasoM.

al100.tilda. ws
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from math import * o o
from graph import * % P CerD
windowSize (640, 480) o o €
canvasSize (640, 480) D o O ®)
for i in range(100): ~H © O o Og

¥ = randint (1, 640) o) 0O
y = randint(l, 480) o o) e o
circle(x, y, 10) 0000 GD% DC%
P
O O

BHecute nameHeHws B nporpammy Tak, 4Tobbl paguycbkl naobpaxa-
eMbIX OKPY)XHOCTEN TakKke reHepupoBanMCb Chy4aiHelM 06pasom.
MonpobyiTe Nony4uTb Takoe Xe uaobpaxeHwe, UCNonb3oBaB B Npo-
rpamme oneparop while.

0K

IIpumep 9
e JenuTent HaTYPalbHOIO HHCIA 1 — ITO HHCAO0, HA KOTOPOEe o
geapTeA Oe3 ocraTea. ¥ 000 HATYPAABHOIO YHCIA N €CTh XOTA
OLI gBa memHTeds — 5To | ®H r. CocTAaBUM OpOTrpaMMy, KOTODPAS AJIA
BEEEHHOIO ¢ KJIABHATYPEI HATYPANBHOI'O YHCIA N BRIBOJUT Ha 3KEpaH
BCE JeJHTeJIH ITOro YHCJIA.
OpraanayemM noJHBIN nepefop BceX BO3MOKHBIX BAPHUAHTOB JeJIN-
Teaeir or 1 mo .

print (' JenmMrens umcna')

n = int (input ('Beeaonte umcno n>>'))
for i in range(l, n + 1):
if n 5 1 == 0:
printii)

MoanduumpyinTe nporpammy Tak, 4Tobbl B HEW NOACYUTLIBANOCHL KO-
NVYECTBO AennTeneil MCXOOHOro 4Yucna n. JononHuTe nporpamMmy
Tak, 4T00bl HA OCHOBaHMW HaWOEHHOro KONW4YeCcTBa AenvTenen B Hen
BLIBOAMNOCE COODLWEHME O TOM, SBNAETCA WCXOLOHOE YUCNO NPOCTbLIM

¢/
Q

NI HeT.
Ilpumep 10
e Sanumem Ha A3eike Python pacemorpennniit 8 n. 3.6.4 (npwu-

Mep 11) aaropmTM BBIYHCJIEHHA CTeNeHH ¢ HATYPAJbLHEIM IIOKasaTe-
JeM o aJH JIHB0ro BelleCTBEHHODID YCaa =.

print ('BozeeneHue B CTeneHb')
a = float (input('BeeguTe ocHoBaHue a>>'"))
n = int (input ('BeeguTe nokaszaTens n>>'})
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vy =1
for i in range(n):
-l
print('y="', y)
3leck MapaMeTp IIHEJa 1 OyIeT HaMeHAThed oT O g0 n — 1
BEIKNYTHTEARHO, CIeJOBATENIEHO, TEI0 ODHEJAA BBIIDOJIHHATCH POBHO I Pad.
IIpumep 11 o

CocTaBuM mporpaMmy, KOTOpad B IOCJEeNOBATENBHOCTH HATYPAaJb-
HBIX 4YHMCeJ IOJCYHMTHEIBAET KOJHYECTBO uHces, KpaTHbeIX 3. IIporpamma
MOJVYAET HA BX0OJ KOJHYECTBO YHCEJ B IOCJHeJOBATEJIBHOCTH, a 3a-
TeM — camMH umcaa. IlporpamMma [oJsHA BBIBECTH OJHO YHCIO0 —
KOJUYECTBO 4JIEHOB MOCJEN0BATEJbBHOCTH, KPATHBIX 3.

print ('O6paGoTka nocnencBaTeNbHOCTH') f%
-

k=20

n = int (input ('BeenuTe KOMMYECTBO YJIEHOB

nocrnegoBaTenskHOCTHU>>") )
for i in range(n):
a = int (input ('CuepenHoil unexH
nocnenoBaTelbHOCTHM>>") )

printi‘k='; k

CamocTtoaTensHo paspaboTaite TecT Ana npoeepku pabotocnocob-
HOCTWU NporpamMmmel.

Moawduumpyinte nporpammy Tak, 41066l B HeEl NOACYUTHEIBANOCH
KONUYECTBO 4Y4NEHOB NOCNefoBaTrefltHOCTH, OKaHYMBaKWMXcA Ha 3.
CpaBHuTe 3apadyn W NporpamMmbl, PacCMOTPEeHHble B npumepax 4
n 11. Ykaxunute umx CXOOCTBO WU pasnnyue.

2
Q9

IIpamep 12

CocraBuM mnporpaMmy, KOTOpas I[peaJIaraeT BBECTH CTPOKY M3
CTPOYHBIX AHTIHHCKHX OVKEB W HAXOOHT KOJIWUECTBO OVKB "s" B aToH
CTPOKE.

5 input ( 'BeemguTe CcTpOoKy>>"')

k=20
for i in range(len(s)):
if s[1i] == 's':

k +=1
print('k="', k)
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Moaunduunpyite nporpammy Tak, 4ToObl B HeW:

a} NoACHMTEIEANOCH DﬁLI.I,ee KoNnM4eCcTeo 5‘5FKE! "a 1 e BO EBEﬂéH—
HO CTpoOKe;

B) onpenenanocb, Kakux Byke — "s"™ unm "L" — BO BBEOEHHOW
cTpoke Bonbuie.

5.5.4. BnoxeHHble LUUKNbI

0 IMuxn HASBEIBAETCS BJIOMKEHHBIM, EeCIN OH COIEPMHTCSI BHYTPH
(B Teme) apvroro IHHKJA.
IMven, comep:kanmuii B cebe JApyrol TIMKJ, Ha3LIBAIOT GMEWMUM,
4 LUK, COIeDMMAINMICH B Teje IPYIOoro LHUKIA, — SHYMPEeHHUM.
BayTpeHHEMH ¥ BHEIMHHH IIHKJIB MOTYVT OBITHR JHODBIMH H3 TpexX BH-
JOB: IHUKJ ¢ INApaMeTpoM, IHKJ C NpeaycjJoBHeM HJIH IHKJ C I0CT-
VCJIOBHEM.

IIpumep 13
CocraBuM mporpamMmy, BBIBOAAINYH) HA 3KpaH NATH CTPOK, KaM-
JaAd M3 KOTOPBIX COCTOMT M3 AECATH CHMBOJOB .

for i in range(5):
for j in range(10):
print('*', end='"")

print ()
@ Moawnduumpyiite nporpammy Tak, 4Tobbl B HEM HA 3KpaH BbIBOAWNOCH
OECATL CTPOK, COCTOALMX M3 MATM CUMBOAOEB * Kaxpaa. BuiacHuTe,

Andg 4ero B aTOA Nporpamme WCnone3yeTcA komaHpa print ().

IIpumep 14

Crnepnyomaa nporpamMMa mna3obpaskaeT B rpapmuecKoM OKHe NATH
pAgOB OKpy:HOcTell paguycoM 10, mo 8 Kpyroe B KamJaoM pany.

from graph import *
windowSize (640, 4B80)
canvasSize (640, 480)

y = 10
for i in range(5):
x =10

for j in range (8):
circle(x, y, 10)
x += 20

y+=20
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MporpammMuMpoBaHne LUMKIMYECKUX anroputMmoB

BHecute nameHeHusa B nporpammy Tak, 4ToObLI:
a) pucoBanucb OKpyXHOCTW paawycom 20;
6) paabl OKPYXHOCTEW 3anofHANKM BCE rpaduyeckoe OKHO.

CAMOE IMABHOE

B sasnmxe Python mmerorcs Ara BH7a oHepaTOpoR OHKJAA: while
(uuea ¢ yeaosueMm) M for (LMK € HaApaMerpom).

Ilugkn ¢ ycaoBMeM BBINOJHAETCA [0 TeX IOp, MOKA HEKOTOpoe
yeaoBHe (VCJIOBHE IPOAOJeHHA padoThl IHKJIA) HEe CTAHET JOMKHEIM,
Ecam ycnoBmMe B 3arofioBKe IUKJA JIOMKHO € CAMOr0 Hadaja, Teso
IIHKJAa He BEINOJHHTCA HH pasy.

Ecau ycioBne B 3arojioBke IMKJIA Bcerjla OCTAe€TcA HMCTHHHEIM,
nuKa paboraer 0OeckorHeuHo. [lna gocpouHOro BeIXOAA M3 KA
HCIOJL3VIOT Omnepatop break.

IInkn ¢ mapaMeTpoM IPHMEHSIOT TOrAa, KOrJa KOJHYeCTBO IIOB-
TOPEeHHI IHMKJA H3BECTHO 3apaHee HWJIM MOMKeT DbITh BBIYHMCJEHO O
Hauanga mukiaa. [lepemenHas, H3MeHeHHe KOTOpPOH ompegesnser padory
IIMKJIA, HasplBaeTcs mnapamerpoMm (nepemenHoii) nuega. Ilpm BhIZO-
Beé (MVHKIHH range () VKASLIBAIOT OT OJHOrO A0 TPEX IAPaAMETpPOB:
HAYAJIbHOe 3HAYeHHe, 3HAYeHHe-OrpaHWYHTeNnb (He BXojdAllee B JHUa-
Ia30H) W IImar HM3MeHeHHA NepeMeHHOH IIHKJa; obasaTelbHBIH mna-
paMeTp — 3HAYeHHe-OorpaHMYHUTeNb. EciaM uYMclo NOBTOpPeHMI Tena
OE.Ia H3IBeCTHO, TO JVHIIOE BOCIIOILANDEBATHCS OIIEDATOROMN fDI;
B OCTAJBHBEIX CAVUAAX HCOOIB3VeTcd omepaTop while.

BGI‘IPGG bl U 3aaHWNA

1. IIpoaranuaupyiiTe paboTy mporpaMMEIL:

x =1

y = 1

while x < 5:
y *= 2
X += 1

OTBeThTe HA BOIIPOCHI.

a) CronapKo pas BEINOJHHTCA TeJ0o DHKJa?

0) Karoe sHavYeHWe OpHMeT MMepeMeHHad x TOCTe 3ARepPINeHndA
nporpamMmbi?

B) Karoe zHayeHHe npHMeT IIepeMeHHAA v LOCIHE 38BepIUeHHdA
IporpaMMme1?

al100.tilda. ws
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r) CKonreKO pa3 BBEINOJHHUTCA TeJI0O I[HKJIA, €CJH 3aMeHHThB YCJIOo-
BHe Ha X <= 57

n) CKoIbKO pa3s BBIMOJHHUTCH TeJ0 IHMKJA, ecJH 3aMeHHTh YCJo-
BHEe HA x »>= 57

e) CKoMBbKO pa3 BBINOJHHTCHA TeJO IIHKJA, eCJIH 3aMeHHTh VCJI0-
EMe Ha x > (7
#) Yro npomsoiigér, ecam H3 TeJa IMEKJIA yOpaTek KOMaHIY
G s
3) CKoNMBKO pa3 BBINOJHHUTCA TeJ0 NHKJI4, ecJH 3aMeHHTbh KO-
MaHAyY x +— 1 Ha x += 27
1) CKOMbKO pas BBINOJHHTCA TeJO IHKJA, ecJH 3aMeHHTh KO-
MaHgy x += 1 Ha x -= 1?
2. Jlana mocJsieloBaTENbHOCTE OMEPATOPOB:
g o= 1x iy =32
while a + b < 8:
a += 1
b += ¢
s =a+b
Cronsko pas OyaeT MNOBTOPEHO TeJJo IHUKJIA H KaAKUMH OvayT
aHATeHWH TIePeMeHHLIX a, o, £ TOCTe BLITIONHeHWS 2TOoH Tocie-
JIOBATEJILHOCTH onepaTopos?

3. Tpebosanoce HamHMCaTh NDpPOrpaMMy BbhIYHMCJIeHHA daKkTopHata
yuenaa n (PakTopuaT WHeJaa N eCTh TIPOM3BEJIeHHEe RBCeX TIeNRIX
yucen or 1 go n). IlporpaMmMuacT TOPOLUKJICH H HAIMCAIL IIPOI-
paMMy HempaBuaLHO. Hiuke mpuBeaén (parMeHT ero mporpam-
Mbl, B KOTOPOM COJIEPHHUTCHA HECKOJbKO OIMOOK:

@03

k=1

£f=20

while k < n:
F=f * k

k += 1

O6cyaure ator ¢dparmedT nporpaMmel B rpynne. Haiigmre omm6-
KH. BHecuTe HeoOXomAMMEBIe HCHpPABJeHHA, AOMHIIHTE TPOTPaAMMY
M BBIIOJHUTE €€ Ha KomnbloTepe. Jlna npoBepkM NIpaBHIBHOCTH
IporpaMMbl HCIIOJBL3VHTE TEeCT:

BxogHble pgaHHble BbixogHble gaHHble

BeeguTe n>>5 51=120

BeeouTe n>>6 | 6!1=720
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4.

9.

10.

i

IlpoapanuanpyiTe CAeAVIOIIHH ITHKJI:
while a < b:

c =a==>5»
B uém ero ocoGeHHOCTE?

3anmumuTe Ha Asbike Python nmporpammbl pemenwna
4, 6, 7 uz § 3.6. Mcononssy#iiTe omepaTop while.

Jlara mocaegoBaTeNbHOCTh ONMEPATOPOB:

a=1
b =1
while True:
a += 1
b *= 2
if b > 8: break
= =a+ b

sagagy Ne 3,

Croapko pas OyAeT DOBTOPEHO TeJ0 IHKJIA H KaKHMH OVAyT
JHAUYSHKMA lepeMeHHBIX 4, :C-, 5 IIOCJIE BBLIOJHEHMHA 3T0H 1ll0ocje-
JoBaTelbHOCTH omepatopoB? ObGcyamTe 2TOT BOIpPOC B TpPYIIe.

Hanumure mporpaMmy, B KOTOPOH OCVYINECTBIAETCA BBOJ IeJbIX

qHuces (BBOA OCYIIECTBIAAETCA OO TeX mop, IIoxa He OyaeT BBemeH

HOJIB) ¥ MOJCYET CYMMBI BCEeX BBeJIEHHBIX YHCEJ.

Hanmumwure nporpaMmmy, B KOTOPOH OCYIIEeCTBJIAETCA BBOJ Iie-

JBIX YHces (BBOJ OCVYIIECTBJISETCHA OO0 TeX II0Op, NoKa He Oyaer
BBEJIEH HOJIB) H OIpeAe/ieHHe MaKCcHMalbHOTO (HauboIbmIero) mu3

BBEJEHHBLIX YMCeJ.

Cxonpko pas OyOeT BBINOJHEHO TeJ0 IUKJa?

a) for i in range(l5): = += 1
0) for i in raznge(l0, 15): s += 1
B) for i in range({-1, 1}: s += 1
r) for i in range(l, 1): s += 1i
m) k= 5
for i in range(k - 1, kK + 1): 5 += 1

Hannmmure nporpammy, Kotopaa 10 pas BBEIBOAUT HAa 32KpaH

BAIIM HMA W (paMHIHIO.

Hanmummure nporpaMmy, BBIBOAAINVIO Ha 9KpaH wM3obpamke-
HUEe IHaXMaTHOH [JOCKH, Tje dYeépHble KJeTKH HaobpaxkaoTca
3pézgouKkaMu, a OGenwle — mnpobenamu. PexomeHayeMBIH BHJ

PKpaHa TOCJE BBIMOJHEHHA NPOTPAMMEBI:

Q O
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* * * *

* * * *
* * * *

* * * *
* * * *

* * * *
# * # *

* * * *

12. Hanumure nporpaMmy, KOTOpAdA BBIYHCIAET CYMMY:
A) MepBRIX 71 HATYPAILHEIX YHCET;
0) KBaApPATOB TEPBLIX 1 HATYPAJLHLIX THCE;
B) BroeX UETHBIX UHCEN Ha oTpeske or 1 go 1]
r) Bcex [BY3HAYHBLIX YMHCE.

13. Banumure Ha sAssike Python nporpaMmMmbel  pemeHus 3ajgad
Nt 14-16 wa § 3.6. Henomnayiime oneparop for.

14. HamumuTe nporpaMMy, KOTOopasd BBIBOJAHT Ha 2KpaH Tabauny
creneHeil aBodkM (oT HyJIeBoM a0 gecaToi). PexkomeHayeMblil
BHJI 9KpaHa IOocJe BBIIOJHEHHA IPOrpaMMBIL:

Tabnuila cCTeleHell OBOMKHM
0 1

2

4

8

16
32
64
128
256
512
1024

b s W o

2 W o =1 O
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15. Hamumure nporpaMMy, KOoTopada BBIBOOHT Ha 3KpaH Tabauny
YMHOMeHHA Ha n (n — IeJoe 4HCAO B JHanasoHe ot 2 go 10,
BBOAMMOe ¢ KJaBHaTypsl). IIporecTupyiiTe mporpaMmMy Ha cIemny-
OIUX JaHHBIX:

D

BxogHble paHHble | BuixogHsle OaHHble
EeeouTe n>>5 5 * 2 =10
5 % 3 = 15
5 * 4 = 20
5 * 5§ = 25
5 * 6 = 30
5 * 7 = 35
5 * 8 = 40
5 * 9 = 45
5 * 10 = 50

16. [Tocne crTpouTenbCcTBA [JOMA OCTAJOCE HEKOTOPOE KOJHYECT-
BO maATOK. WX MOMHO HCOHONAB3OBATE AJA BBIKJI4JAbLIBAHHA
NpAMOYTOJBHON ILJIOMIAAKHM HA ydYacTKe pajgoMm ¢ gomom. Ecan
yEJageBaTek B pAg mo 10 mamTok, To AMA KBaApaTHOH IJaoImam-
KM nanTox He xBatur. [lpm veaagwiBasum no 8 IJIMTOK B pAd
ocTaeTcA OAMH HENOJHBIH pAX, a NpH VEJAALIBAHHH mo 9 mam-
TOK TOMe OCTAaéTcdA HeIoJHBIIN pAj, B KoropoM Ha 6 nawmTok
MeHbIIEe, YeM B HEeNOJHOM pPAAY NpPH YKJAABIBAHHH Mo 3.
Hanumure nporpammy, BBIYHCIAIIIVIO, CKOJBKO BCEro IJIHTOK
OCTAJOCE NOCJIe CTPOMTENbCTBA JOMA.

17. Kakoii M3 JABYX pacCMOTPeHHBIX OIEpaTOpPOBE IHMKJA SABJIAETCH,
1I0 BalmleMy MHEHHID, OCHOBHBIM, T. €. TAKHM, YTO HM MOJKHO
3aaMeHHUTh Apyroii oneparop? OGcyauTe sTOT BONpOC B Ipylne.
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TecToBble 3apaHMA AONS CaMOKOHTPONS

1. Pazpaborunkom aAswika Python asnaercsa:
a) Bunez Ilackans
6) Hurknayc Bupr
B) HopGepr Bunep
r) I'emgo Ban Poccym

2. Hro M3 HHKeNepedHCJEeHHOI0 He BXOAMT B aadaBuT A3BIKA
Python?

a) JlaTMHCKHWe CTpPOYHBIE W NPONMCHBIE OVKBBI
6) Cay:xebabsle caoBa

B) Pycckme cTpounbie M NponuCcHBIE DVKBBI
r) 3Hax noJ4YepKUBAHNA

3. RHRHH nocaeqoBaTeJIbHOCTE CHMBOJIOB HE MOMEeT CAVAEHTE HMe-
HeM B sA3esIKe Python?

a) mas
6) mas
BR) 7
r) 2d
4. ObosHaueHHe BeIleCTBeHHOTO THIA JAHHBIX B fA3bike Python:
a) float
B) inc
B) boo’
r} st
9. fAspIKOBEIE KOHCTPYKIHH, C IIOMOIIBI0 KOTOPBIX B IIporpamMMmax

3aIMCBIBAKOTCA [JE€CTBHA, BBINOJHAEMbIE B nponecce pelleHHA
3agavH, Ha3BIBAIOTCH!

a) omepaHJaMH
6) omepaTropamMu
BE) BEIpAKeHHAMH
r) JaHHBIMH
6. PazmenuresieM Me:KAY ONEepPaATOpPaMH B OJHOH CTPOKE CJYIKHT:
a) Touka
6) Touka ¢ 3anATOH
B) npoben
r) sanaraf
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TecToBble 3a0aHva A8 CaAMOKOHTPONSA

10.

11,

12.

. HDH NpHCBAHBAHHH BCerga HW3MeHAeTCH:

a) MMA nmepeMeHHOI

06) THI nepeMeHHOM

B) 3HaYeHWe NepeMeHHOH
r) aHadYeHHe KOHCTAHTHI

. llna BeiBosma pesyastatoB B Python mcmoasayercsa omepaTtop

a) while
0) dinput
B) print
) and

IHA;
a) abs {xz)

) sqr(x)
B) °qrt{x:|
r) int({x)

JUAE BRIMHMEJIEHWMH KBANPATHOIO KOPHA HM3 X HCHOoabsyerced (pyHK-

Jna reHepammm caydaiHOTO Hejoro 4dmcaa m3 orpesxa [10, 20]

HeoOX0AMMO HMCIOJB30BATH BhEIpa:eHHe:

a) randint (2 * 1Q)
6) randint {10 20)
B) randint (10, 20}
r) randint (10) * 2

B Kakux yCJOBHBIX OoIepaTopax AONVINeHBl OHOKH?

a) if b == J: princi'lJensHue He=oSMOKHO.

0) if a < b: min = a; else min =
B) if 2 » b : max — a

else max = b
ry 1f a.»>» b and b > 0 ¢ = a +.Bb

UHDE,I[E.HHTE JHAYUYeHHe HE])EMEHHDfI < IIoce BBINOJHeHHA CJely-

HITero parMesETa OporpaMMBL:

a = 100
b = 30
a=a-Db* 3
if a > b:

¢ =a-D>b
else:
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TecToBble 3apgaHusa ONA CaMOKOHTpONSA

a) 20

6) 70

B) —20

r) 180

13. YcenoBHBII onepaTop

if a & 2 == ();
print ('Ja‘')

else:
print ('Her')

MTO3ROJACT OTPeJIC/THThL, ARAACTCA JTH UHCIO a:
a) uensIM

0) ABY3HAYHBIM

B) YETHBIM

I') IPOCTHEIM

14. Kaxoro onmepatopa nueJa He cymiectsyveT B aAsbike Python?
a) for
0) while
E) repeat...until

15. [luxn B (hparMeHTe HNpOrpaMMbl
a =1
b =1
while a2 + b < 8:
a += 1
b += 2

BBITIOJIHUTCH
a) 0 pas
6) 2 paza
B) 3 pasa
r) feckoHeduHOe YHCJO pas3

16. OopegennTe 3HAYEHHA OePEMeHHBIX 5 M 1 IIOCJdEe BEIIOJTHEHH
thparmenTa NpoOrpaMMmel:

s =10

i=5

while i > 0:
5 += i

i -=1




Cxay

TecTtoBble 3apaHuUA AN CaMOKOHTPONSA

17.

ay 3 = O 3 = =1
D) s 5, 1 =0
B) = = 15, 1 5
r) s =15, i = &
B mamsHOM (hparmeHTe mporpaMMBbI
s =0
for i in range (1, 11):
s =8+ 2 * i
BBIYHCJIACTCH:

a) cymMa measlXx gHcea or 1 go 10
0) cymMma 4eéTHBIX uHcen or 1 mo 10
B) VABOEHHAA CcyMMa Ieasrx gucena or 1 go 11

I‘) CYMMa INEePBEIX OeCATH HATVPAJIBHEIX JEeTHBIX YHCeNT
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KJIIOMU K TECTOBbIM 3AOAHUSM
ONSA CAMOKOHTPOJIS

T'nasa 1

Bagamme | 1 | 2 |3 |4 |5 |6 |7 |8 |9 |10|11]12/18]14 15

Oreer B| 6| 8| 6| 6| r| 8| B|B|6G|6|06|6| 1| B

I'naga 2

Samaume 2 3 4 5 6 7 8 9 10 | Il

Orser 6 r a a B 6 6 B B B r
I'naga 3

Bananue 1 2 3 4 5 G T 8 9 10 11
Orper a r B 7] a B r b} Tla2 |12y t]

Japasme | 12 | 13 | 14 | 15 | 16 | 17 | 15 | 19 20 21 22

Orper B B a r 5] 5] a B D r 7]

Samamme | 23 | 24 | 25 26 | 27 | 28 | 20 30 31 32

Orper 5] 80 a 7] a r 25 | 120 ab B
I'nasa 4

Sananue o = 3 4 5 6 T 8 9 10
Oreer o B T a B i ] (v} ¥} 4]

3agaume 11 - 12 13 14 15 16 17 18 19 20

OTser a B B B B 6 B a B r

Bamamwe | 21 | 22 | 23 | 24 25

OTeer B [} T B B, T




Cxay

Knoyn Kk TecTtoBbiM 334aHUAM O/ CAMOKOHTPONA

I'masa 5
3amanne 1 2 a 4 51 6 i 10
OteeT r ] r a i ] B B
3aganue 11 12 13 14 15 16 17
Oteer 0, B a B B 6 r r
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OTBETbHbI K BONMPOCAM U SAO0AHUAM
ONA CAMOCTOSATEJIbHOW NOANOTOBKMU

I'masa 1

§1.1

7. a) 122; 6) 537; B) 42; r) 99.
8. a) 110011,; 6) 111,.

9. 5.

10. a) Ha; ©) ner.

11. a) 5; 0) 4.

12, 25, 50, 75.

§ 1.2

2. 4096.

a) 1;: 6) 2; B) 8.

a) 1; 6) 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 ABOMUHVH) CHCTEMY CUHCJIEHMS.

A S o

§1.3

11. 52.

s 0 8

13. a) 10; 6) 198.

§1.4
4, 101010,.
5. a) DREAM; 6) Moscow.
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OTteeTsl

I'nasa 2
§ 2.1
3, 4,

k]

1

Rl

*

e R L g
=R~ -

§2.2

a) 1; 6) 1; 8) 0; ) 1: m) 1; e) 1; ) O; 3) 1; m) 1; =) O.

a) 1; 6) 1; B) 0; 1) 1.

a) 0; 6) 1; 8) 1; r) O; 1) 0.

a) {2, 4, 6}; ©) {<Z}h B) {2, 4, 6); r) {1, 2, 3, 4, 5, 6, T, 8}.
2300,

59.

58.

10. Cocyn (huHHMEMHCKHNA, HM2TOTOBIEH B V BeKe.

S Bl m e B

§ 2.3
3. a) 8, (111); r) 16, a1a Bcex s3a HcEawdenmem (0000).
4. HUBau, Anexcanigp.

§2.4
1. a) Av B; 6) A » (A v B).
2. a) 10; 6) 01; 8) 10; r) 10.

I'masa 3
§ 3.1
15. 5.
18. a) 12211; 6) 22211.
19. a) 6; 6) 12212.
21. 39078, 96930.
25. 17 muH.
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OTBeThl

§ 3.3

10. He Oojsee omHOH HepenMeHHOI.

14,

r}) (x = 0) aam (y = 0)

e) ((x=0) m (y==0)) nav ((y = 0) w (x <= 0)).

17.
a) & o= o > D
B) = 1= {x = v) H (x = z)
§3.4
1 1 1 1

3. ¥y =(0(2x +3)x +)x + 5; y =14 mpu x = 1.
6. h := £tfh * 24

m := h * &0

c = m * 60;
10. 4
§ 3.5
11. ecom chislo = 3 To v := 'OodedelbHHE'

15.1) wcnonezoraTe PoboT
| mcnone3ocBaTe Pobor

ann
Ha4
3aKpacMThb
eCNnM CHU3Y CTeHa
TO
ENpaBO; BHMW3; BJEBO
BCe
ecnu crneepa cTeHa
TO
BHM3; BJI€EO; BEBEEpX
BCE
@CNnM CEepXy CTeHa
TO
BEJIEEO; BBEpX; BIpPaBO
BCe
ecnM cripaga cTeHa
TO
BBEpPX; BMNpPaBO; BHUS3
BCe
3aKPACHUTh

KOH
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OTtBeThl
§ 3.6
8 ne= 22 m— 5
9. a) B HcxogHoll TouKe; 8) =2 = 2, b = -3,
11. znpaso
BEEpPX
BINPABO
BpPagBo
BHHM3
ENPaeo
BIIPAaBO
16. 1024.
I'masa 4
§4.1
9. B} Ilyere n — EHoawmyecTBO TeTpagell (oOmosker), ct — meHa
OJHOH TeTpanH (Ieloe YHCI0), oo — IIeHa OJHOH oDMOREKH (Ieoe
YHCI0), 5 — O0IIAf CTOHMOCTL HMOKVIKH. B aToM cayvuae pasjen OmH-

CAHUA TIepeMeHHEIX OyAeT WMeTh BHI var: s, 1, <, co: irnteger;
¥ 8) kK *= K = Iz

§4.2
7. 111.

§4.3
1. 30.
17. a) true; B) true; B) false,

§4.4
2. a) HMa; 6} mer; B) mer.
12, 7.
13. 5.

§4.5

1. a) 4; ©) 5; B) 16;: r) 5; o) 0; e) DecKOHeUHO;
) 3aOMEIHBaAHHe; 3) 2; H) DecKOHedHO.

2. IIea paza. 3, 6, 9.

6. Yerwrpe paza. 5, 16, 21.

9. a) 16; ©) 6; 8) 3; r) 1; @) 3.
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OTtBeThbI

I'nraea 5

§ 5.1

11. 55.

12. a) ¥; ©) 15; B) 5; r) 10; 1) 16; e) 50.
13. 6) 0; 0.2

§5.2
3 T BE
9. 148.

§5.3
1. 30.
17. a) true; 6) true; B) fzlse.

§5.4
2. a) Her: 0) ma; B) ma.
12 .
13:.5.

§ 5.5

1. a) 4; ©) 5; B) 16; r) 5; ) 0; e) DecHOHEUHO;
JK) 3aOUKJAWUBaNNe; 3) 2; H) DecKoledno,

2. Ilea pasza. 3, 6, 9.

6. Yerwnipe pasa. 5, 16, 21.

9, a) 15; 6) 5; 8) 2; r) 0; 1) 2.
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NMpunoxeHue 1

OTNAAKA NPOIrPAMM
B PASCALABC.NET

Komagger oTnaguura cobpassl B MeH IIporpamsa m nopogyOim-

POBAHEI Ha IIaHeTH HHCTDYMEeHTOR.

KomaHabl oTnagkm

B IOJANPOTpaMMYy

b |

MBbI. HpH HaAJIHYHH B BBIMOJHA-
eMoi CTpOKe BEBEI30OBaA IIOIIIPOT-
PAMMEI IMOONPOTDPAMMA BEIIIOJTHA-
ETCHA MOIIaroso

Komanpa DyHKUMA Knaeuwa
'S danyck mporpaMMsl Ha BEITOJHE- F9
BuimonHATE —
3 3aBepileHHe OTHAJKH HWJIH BEI- Ctri+F2
i b OOJHEeHHA IporpaMMbl
Haru k¥ xypcopy BeinoniHenne  nporpaMmbl 0 F4
CTPOKH, B KOTOpOH yCTAaHOBJIEH
Kypcop
Illar Ges Bxoda [‘.] BrimonHeHHe CTpOKH Oporpam- F8
B IOANpOTpaMMy mbl. [Ipn HamHYIHH B BBITOJHA-
eMOil CTpPOKe BBEI3OBA MOANIPOr-
paMMBl HOANPOrpaMMa BLINIOJIHSA-
eTcH MOJHOCTLIO
[Mlar ¢ BxogOM BrinonHeHHe cTpoOKHM NOporpaM- F7
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Otnapgka nporpamm B PascalABC.NET

Hexoropsle CTPOKH TPOrpaMMBI MOMKHO MOMEYaTE KaK TOYKH
ocraHoea (ToukM npepsiBaausf). Insa aToro AocTaTOYHO INENKHYTH MBbI-
LK B cepoil obJacTH JeBee COOTBETCTBYIOIIEH CTPOKH — BEIOpaHHaA
CTPOKA HA 3KpaHe MOJAKPACHTCA KPACHBIM IIBETOM.

write('BeeamTte cTpory>>"'}:
read(s) ;
k := 0;

if s[i] = 's' then
k 5=k + 1;
write('k=", k)
end.

I":-OI‘,I[H B IIpollecce BBIMIOJIHEHHA OpOoTrpaMMEI ERIJeJIEHHadA CTPOEA
Oyaer HOCTHUrHYTA, BBINOJHEHHE NpPOrpaMMbl IIPHOCTAHOBHMTCHA; CTPO-

Ka Ha SKpaHe, HA EDTDpOﬁ nmporpamMmma OCTAHOBHTCH, IMOOKPACHTCH
FHEJThIM I[BETOM.

write('BeenouTte cTporRy>>');
read|(s);
k := 0;

_‘j for i := 1 to length(s) do

if s[i] = "s' then
k 1=k + 1;
write('k=", k)
end.

B oxHe pBHIBOIA (BEJAaJKa JloKalbHBIE IepeMeHHBIe) MOHHO IIO-
CMOTDPETE JHAYCHHAA OTEREMEHHBIX, SHﬂEﬁCTBGBaHHHX B TIIPOTPabiMe.
Ecnmn HayaTh nomaroBoe BBINOJHEHHE IPOorpaMMbl, TO MOMHO HabuIo-
IaTh 38 Te€M, KAK H3MEHATCHA 3HAYeHHWA MePeMeHHBIX.

BoamoskHoCcTH oTJJaguyuKEa [moMorawT Dﬁ'HﬂDF}EHEﬂTL H HCIOpPABJIATE
JOTHYecKHe OImuOKH B TporpaMmax.
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NMpunoxexnue 2
HEKOTOPBIE ONEPATOPbI BUBJTUOTEKHU
GRAPHABC B PASCALABC.NET

OnepaTop OnucaHue

SetPixel (X, ¥, c) BakpamHBaeT NUKCeNb ¢ KOOpANHATAMH
(x, V) IBCTOM C

MoveTo(x, ¥) YeraHaBIHBAET TEKVIIVIO TO3SHITHIO
PHCOBAHHA B TOYKY ¢ KOOPAHHATAMH (X, V)

Line(xl, yl, x2, vy2) Pucyer orpesok ot Toukn (%1, v1)
Oo TouKH (X2, v2)

LineTo(x,Y) Pucyer oTpesok oT Texkyieli MO3HIIHA
A0 TouKH (%, v). TeKymas mosuma
NepeHoOCHTeA B TOURY (2, }-‘}

Circle(x, y, r) PHcyeT OKpY#HOCTE ¢ HeHTpoM (X, V)
H pagHycoM I

Ellipse(x1l, yl, x2, y2) PucyeT saaunc, orpaHMyMeHHBIH
NPAMOYTONEHUKOM, 38{aHHLIM
KOOPAMHATAMH ITPOTHBOIONOMKHBIX
pepmuaH (21, v1) (%2, v2)

Rectangle(x1l, yl, x2, ¥2) | Pucyer npAMOYTONbHHK, 3aJaHHEI
KOOpDAHHATAMHM NPOTHBOMOJMOMHBIX
pepmmaH (21, v1)u (x2, v2)

FloodFill (x,¥.c) SanmeaeTr o6JacTE OOHOTO [IBETA I[BETOM O,
HAYMHAA C TOYKH (%, V)

H'EEGTOPHE OEBEETOBEIe KOHCTAHTEIL:

clBlue
clGray

clGreen

clBrown
clWhite
clRed
clYellow
clBlack
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NMpunoxexnue 3

HEKOTOPBLIE OMNEPATOPDI
MOAVYJIA GRAPH B PYTHON

Onepartop

Onuncanue

windowSize (width, height)

YCT&HB.BJIHB&IOTCH PasMephbl B IHKCEJIAX
rpaduHecKoro oKHa

canvasSize (width, height)

YeraHaBNIHBAKOTCH PasMephl B MUKCEAX
obnacTH («XoJcTas) AJA pUHCOBAHHASA

penSize (width)

¥YeraHoBKa TOJIOHHEL Oepa

penColor (color)
penColor(r, g, b)

¥YeranoBKa 1neera nepa. I[BetT MoseT GBITh
3aflaH KAK CHMBOJIBHAA CTPOKA ¢ HAZBAHHEM
meera ("red", "oreaen" w T, 1.), KAk
cuMponbHad crpoka ¢ HTML-gogom 1iseta
("HFEOOGE") HIH SHAYCHHAMH TPEX
COCTABJIAIOIINX IEeTa B MoTer RGB

point (%, ¥)
point(x, y., c}

HEPHGDBH.TB TOYEY IIBETa C C KOOpPDIAHHATA-
M (%, v)

moveTo (%, ¥y)

YeraHaBIHBAET TEKYIIYIO TO3HITHIO
pPHCOBaAHMA B TOMKY ¢ KOOpJAMHATAMH (2, V)

line(x1l, yl, x2, y2) Pucyer orpesok ot Touku (x1, v1)
IO TOUKH (X2, V2)

lineTo(x, ¥} PHcveT oTpe3ok OT TeKVIIEH MOSHIITHHA
Ao TouKHu (3, v). Terymaa noswnna
nepeHoCcHTeA B TOURY (%, V)

circle(x, y, r) Pucyer oKpy:#HOCTE € LeHTPpOM (X, V)
H paguycoMm ¥

rectangle(x1, yl, %2, v2) | PucyeT IpAMOYTOJIbHHK, 3aJaHHBI

KOOPAHHATAMH MPOTHBOIOJOM¥HBIX
BepmiuH (%1, v1) m(x2, v2)
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