8 knacc
BuneTbl no HdOpmaTUKe ¢ oTBETaMMU

Bunet Ne 1
NMoHsATHe anropuTma: NIMHEeMHbIN, pa3BeTBMEeHHbIN, Luknuiyeckuin. UcnonHutenb anroputma. Cuctema komaHg
ucnonHutensa (Ha npumepe yvyebHoro ucnonHutens KeHrypy). CeouctBa anroputma. Cnocobbl 3anucu
anropuTMoB; GNOK-CXeMbl.

Moa anropMTMOM NOHMMAIOT NOCTOSIHHOE W TOYHOE npeAnucaHue (ykasaHue) MCNOMHUTENIO
( COBEpLUNTL OMnpeAerieHHy NocrneaoBaTenbHOCTb AEWCTBUN, HanpaBfeHHbIX Ha AOCTWDKEeHWe
yKa3aHHOW Lienn Unn peLleHne nocTaBneHHon 3agayn

CnoBo anropuTm npoucxoaut oT algorithmi — naTtuHckon opmbl HaNUcaHUsa UMEHWN BENMKOro Matematuka IX B. Anb
Xope3mun, KOTOpbIN CopMynMpoBan npasuna BbINONHEHUA apudmMmeTndecknx AencTBui. [lepBoHayanbHO nog
anropMTMamu 1M MOHMManu TOMNbKO NpaBuiia BbINOMHEHUS YeTbipex apuMeTUYEeCKNX OENCTBUIN HaJ MHOTO3HAYHBIMU
yncnamn. B panbHenwem 3TO NOHSATME cCTanyM Mcnonb3oBaTb BooOWe And obo3HavyeHWst nocrnefoBaTeNbHOCTU
OEeVCTBUN, NPUBOOALLMX K PELLUEHUIO NOCTABMEHHON 3a4aun.

PaCCMOTpVIM npumMep anropnuTtMa ana HaxoxaneHua cepeanHbl oTpe3ka npu NoOMoLUn LMPKyna 1 NNHENKN.

Anzopumm desieHusi ompeska AB rononam:

1) NOCTaBUTb HOXKY LIMPKYNSA B TOYKY A;

2) ycTaHOBUTb PacTBOP LMPKYNs paBHbIM AnvHe oTpeska AB;
3) NPOBECTU OKPYXKHOCTb;

4) NOCTaBUTb HOXKY LIMPKYNS B TOYKY B;

5) npoBeCTN OKPY>KHOCTb;

6) Yepes TOYKM NepeceyeHns OKPYKHOCTEN NMPOBECTMU NPSIMYIO;
7) OTMETUTb TOYKY NepeceyeHns aTom nNpsimon ¢ otpeskom AB.

AHanua NPpUMEPOB passinvHbIX ariropuyTMoB MOKa3biBaeT, 4YTO 3annCb anropuntmMma pacnagaetcd Ha OoTAelibHble
YKa3aHua WUCMNOJIHUTENO BbINOJIHUTb HEKOTOpOe 3aKOHYEeHHOe penctemne. Kaxpoe Takoe YKa3aHne Ha3blBaeTCA
komaHdou. KomaHapl anropnTtMa BbINOJIHAKTCA O4Ha 3a p.perVI. lMocne kaxgoro wara WMCNosTHEHUS anropuntmMma
TOYHO M3BECTHO, Kakad KOMaHaa OOJ1KHa BbIMNOJIHATCA CJ'IGD,WOLU,GVI. COBOKyI'IHOCTb KOMaH[, KOTOpble MOryTt ObITb
BbIMOJTHEHbI UCMOMHUTENEM, Ha3blBaeTCsl cucmemMol KOMaHO UCMOJIHUMETIsl.

CBoWcTBa anroputMoB:

1. TlooyepenHoe BLINOMHEHME KOMaHA anropntmMa 3a KOHEeYHOe YMCNO LaroB NpuMBOAUT K peLleHnto 3agauun, K
AOCTWXEHWIO uenn. PasgeneHne BbINOMHEHUS peLleHus 3a4advn Ha oTAenbHble onepauumn (BbiNOMHAeMble
UCMNonHMTENeM Mo OnpeferieHHbIM KOMaHgaM) — BaXHOe CBOWCTBO  arnropuTtMOB, HasblBaemoe
JUCKpemHoCmabio.

2. Kaxgblhl anroputM CTPOMTCH B pacyeTe Ha HEeKOTOporo ucnomnHutens. Ons 1oro 4tobbl McnonHuTenb Mor
pewuTb 3agadvy no 3agaHHOMY anroputMmy, Heob6xoanmo, Y4To6bl OH Oblfl B COCTOSIHMM NOHATb W BbINOMHUTL
Kaxgoe pencteue, npeanvcbiBaeMoe KoMaHgamu anroputma. Takoe CBOWMCTBO anropMTMOB HasblBaeTcs
onpedesieHHOCMbIO (UlU MOYHOCMbIO) anzopumma. (Hanpumep, B anropyTme ykasaHo, Y4TO Hafo B3ATb
3—4 ctakaHa Mykn. Kakne cTakaHbl, YTO 3HaUnT 3—4, Kakom MyKkn?)

3. Ewe opHo BaxHoe TpeboBaHve, npeabsBNAeMoe K anroputMam, - pesysabmamueHocmb (unu
KoHeyHocmb) arnzopumma. OHO 03HAYaeT, YTO UCMOMHEHWe anropuTMa JOMKHO 3aKOHYMTBLCS 3a KOHEYHoe
YNCIIO LIaros.

4. YHueepcasnbHOCMb. ANTOPUTM [AOMKeH OblTb COCTaBMneH Tak, 4YToObl UM MOr BOCMOMb30BaThbCA Mobon
UCMNOMHUTENb ANS pPeLleHns aHanorM4yHon 3agayn. (Hanpumep, npaBuna CrioXeHUs U YMHOXEHWUs] Yucen
rogatcs ong mobbix Yncen, a He AN KakMX-TO KOHKPETHbIX. )

Takmm O6p330M, BbINOJTHAA anropuTMm, UCNONHUTENb MOXET He BHUKaTb B CMbICJ1 TOlFO, YTO OH AenaeT, U BMecCcTe C
TeM nony4vaTtb Hy)KHbIVI pes3ynbTar. B Takom cnydae roBopdr, 4Y4TO UCNOJTHUTEIb D,8I7ICTByeT d)opMa.ano, T.C.
OTBJ1IEKaeTCA OT coaepXaHnaA NocTaBfEHHOW 3a4a4n N TOSbKO CTPOro BbINOJIHAET HEKOTOpPbLIE NpaBuiia, NHCTPYKLUNN.

Cnoco6bl 3agaHusa an ropunTmMa:



e  CMNOBEeCHbIN, (He4OCTaTOK—MHOIOCNIOBHOCTb, BO3MOXHA HEOHO3HAYHOCTb—«OH BCTPETUI €€ Ha fone ¢
uBeTammy),

e  TAGNMYHBLIN (br3mMKa, XUMUA N T. 4.),

e rpaduyeckmin (6nok-cxembl).

padhmueckasi popmMa NpeacTaBneHUst anroputMa HasbiBaeTcsl 6IIOK-CXemMoM

YcnosHble 0603HaYeHus

C D

Hauano - koHel,

Mpouecc
Beoa-BbiBOA / /

Tunosown
npovecc

PewweHue (ycnosue)

BasoBble anroputTMmMyYeckue CTpyKTypbl

JInHenHbIN BeTBneHune MoBTOpeHue (Umkn)

Pa3bepem BbinonHeHve komaHg y4ebHbIM ncnonHutenem Kenrypy:

KomaHabl nMHenHoro anropuTmMa B nporpamve «KeHry»

e lUlar
e [loBopoT Ha 90 rpagycoB (NPOTUB YaCOBOM CTPEIIKN)
o [lpbbKOK

KomaHga anropuTma BeTBMEHUSI HA NpUMepe pPUCOBaHUSA paMKy nNucTa :
e Ecnu Bnepeau He kpau, To
e llar
¢ /Haue noBopoT
o KoHey BeTBNeHus

KomaHpa LMKnuyecKkoro anropMtMma Ha npumepe pucoBaHusi NPsiMOM NIMHUK:
o [loka Bnepeawn He Kpain, NOBTOPSATb
e liar
e KoHeu yukna

Bunet Ne 2
OCHOBHbIe anropuTMUYecKue CTPYKTyphl: criegoBaHue, BeTBIIeHUe, LUKIT; u3obpaxeHue Ha 6nok-cxemax.

B otnnume oT NMHENHbIX aJropuTtMoB, B KOTOPbIX KOMaHAbl BbINOJIHAKOTCA nocnegoBaTtesibHO oAdHa 3a ,D,pyr0|7|, B
passeTBndlolMeca anroputMmbl BXoauUT ycrnoBue, B 3aBUCUMOCTU OT BbINOJIHEHNA WUIMNM HEBbLINOJTHEHUA KOTOPOro
BbIMOJTHAETCA Ta Ui NHaA nocnenoBaTesibHOCTb KOMaH (cep|/|17|).

B kavecTBe ycnosus B pa3BeTBNSAOLIEMCH anropuTtMe MoxeT 6biTb MCMONb30BaHO N06oe MOHATHOE UCMONHUTENIO
yTBEPXAEHUs, KoTopoe MoxeT cobniogatbcd (ObITb UCTMHHO) MM He cobmogaTtecs (BblTb MOXHO). Takoe


http://fio.ifmo.ru/archive/group26/c4wu5/20.htm
http://fio.ifmo.ru/archive/group26/c4wu5/13.htm

yTBEPXKOAEHNE MOXET OblTb BblpaKeHO Kak crioBamu, Tak v copmynoi. Takum oGpa3oM, KOMaHA4a BeTBIEeHUA
COCTOUT 13 YCNOBUA 1 ABYX NocrieaoBaTenbHOCTEN KOMaHA,.

CTpyKTypa BeTBeHue CyLLeCTBYeT B OCHOBHbIX BapuaHTax:

A3bIK GNOK-cxem Asbik Typbollackanb
1. ecnu - TO
|
oa
WEIOmTIS IF ycnoene THEN geicTtBust
L 3
OcHCTEHA HeT

2. ecnu - TO - UHaye
|

A8 oeT
YCAOETE

IF ycnosme THEN gencteue 1 ELSE gevicteue 2

JssicTERE 1 JsimTEMA 2

B umknunyeckme anropuntmbl BXoguUT nocrieaoBaTeNiIbHOCTb KOMaHA , BbiNOJIHAeMasa MHOINoOKpaTHO. Takas
nocneagoBaTtesibHOCTb KOMaHA Ha3biBaeTCA TesiloM LUKna.

B uMknax TMna noka Teso UuKna BbINOMHAETCA 40 TeX Mop, Noka BbINOMHAETCA YCrnoBue. BbinonHeHe Takux
LIUKINOB MPOUCXOAUT CrieayroLm o6pasom:

- NoKa ycrnoBue crnpaBeasivBo (UICTUHHO), BbIMOSHAETCS Teno UMKNa,

- KOra ycrnoBue CTaHOBUTCSA HecnpaBedSIMBbIM, BbINOSIHEHWE LMKNa NpekpallaeTcs.

OCHOBHbIe pa3sHOBUOHOCTU LUUKIIOB NpeacTaBlieHbl B Tabnuue.

A3blk 6NOK-cXem Asbik Typb6ollackanb

1. Uukn ¢ npeaycnoBuem. (Llukn noka)
MpeanuceiBaeT BbINOMHEHME TeNna UuKna 4o Tex Nop, noka BbIMOHAETCS YCroBue, 3anucaHHoe
nocrie cnosa noka

WHILE ycnosune DO

— YCIOEHE
Begin
Teno umKna
TENC MHEIA (nocnepoBaTeNbHOCTb
OencTeumn)
End

2. Uukn ¢ noctycnoBuem (Liukn po)
MpeanuceiBaeT BLINOMHATL TENO UMKNa ANs BCeX 3Ha4YeHUIn HeKOTOPOo nepemMeHHol (napameTpa
uMkna) B 3afaHHOM AuanasoHe



Repeat

Teno uukna
(nocnepoBaTenbHOCTb
OencTBum)

Until ycnosme nposepku unkna
E— yCIoBHE Ha OKOHYaHMue

TEJ< THETIA

Bunet Ne 3
BenuuuHbI: KOHCTaHTbI, NepeMeHHble, TUMNbl BenuuuH. NMpuceansaHue, BBoa M BbiBOA, BenU4YUH. JINHeNHble
anropuTmbl paboTbl C BeNMYNHaMu.

KomnbtoTep paboTaeT ¢ MHpopmaumen, xpaHsiLiericst B ero namatn. OTAenNbHbIN MHPOPMaLMOHHBIA 06BEKT (Yncho,
CMMBOI, CTPOKa, Tabnuua v np.) Ha3bIBaeTCst BENMUYNHON.

BennuuHebl B nporpaMmmMmmnpoBaHuun, Kak 1 B MaTeMaTuke, 0enAaTcAa Ha nepemMeHHble N KOHCTaHThI. 3Ha4yeHne KOHCTaHTbI
OCTaeTCcsl HEM3MEHHOW B TEYEHMM BCEMN nporpamMmmsbl, 3Ha4yeHune nepemeHHon BEeJTMYNHbI MOXET U3MEHATLCA.

Y Kaxgon nepemMeHHON eCTb UMS, TUM 1 TeKyLlee 3HavyeHne. VimeHa nepeMeHHbIX Ha3blBaloT naeHTndukaropamm (ot
rnarona «MaeHTumLmMpoBaTby, YTO 3Ha4YMT «0D03HaYaTby, «CMMBONN3MPOBaTby). B KayecTBe UMEH NEPEMEHHBbIX
MoryT 6biTb 6yKBbI, LMdPLI M gpyrve 3Haku. [Npuyem moxeT BbiTb He ogHa BykBa, a Heckosbko. MNprmMepsl

NMOEHTUOMKATOPOB: a, bb, x, y, X2, summa,
bukvalo...
NEPEMEHHAA
— v,
MMA T SHAYEHNE
—120 —— M8
a b

CyLLecTBYIOT TPM OCHOBHbIX TUMA BEMNNYMH, C KOTOPbIMU paboTaeT

KOMMNbIOTEP: YUCNOBOMW, CAMBOJSIbHbIW U NTIOrMYeCKUWA. Tun AaHHbIX

t=j=r XapakTepusyeT BHYTPEHHEE NPeACTaBneHne, MHOXECTBO
c U OOMyCTUMbIX 3Ha4YeHUn ans a b 3TUX
JaHHbIX, a Takke | |
COBOKYMHOCTb OnepaLiuii / / /
Hag HMMKU. B 3aBMCMMOCTHM OT TUNa NEPEMEHHON B NaMATU KOMMblOTEpa _Z _Z /
OyaeT BblgeneHa onpefeneHHas obnactb. 120 T o486 /
HarnsgHo nepeMeHHy MOXXHO NPeACcTaBUTb Kak KOpO60‘4K¥, B KOTOPYHO 17 456 4
MOXHO MONOXWUTb Ha XpaHeHne YTo-nNnbo. ms nepemeHHon — 3To
Hagnucb Ha kopobouke, 3Ha4YeHne — 3TO TO, YTO XPAHUTCH B HEN B

OAHHbI MOMEHT, a T1N nepemeHHon roBOpPUT O TOM, 4YTO OONYCTUMO

KnacTb B 3Ty KOPOOOUKY.

Besikun arnropuTM CTpouTca ncxoga n3 CUCTeMbl KOMaHO UCNOJNMHUTENA, ANA KOTOPOro OH I'IpeLI,HSSHaLIeH.He3aBVICI/|MO
OT TOro, Ha KakoM A3blKe nporpamMmmMmmnMpoBaHnA 6y,u,eT HanncaHa nporpamMmma, anropnutm pa60TbI C BeJlmiM4YnHamu,
00bI4YHO, cocTaBnsieTcst U3 cneaywwmnx kKomaHa:

v'  npucBauBaHue;
v’ BBOQ;
v’ BbIBO[;



3HayeHuss nepeMeHHbIM 3a4atTCs C NOMOLLbI0 onepaTopa npuceaveaHus. KomaHga npuceanBaHna — ogHa U3
OCHOBHbIX KOMaHZ B arnroputMax paboTbl ¢ BenuynHamu. MNpu npycBanBaHny NepemMeHHOR Kakoro-nnbo 3HauyeHust
cTapoe 3HayeHue NepeMeHHo CTUpaeTCsl 1 OHa NMoy4YaeT HOBOE 3HaYeHMe.

B a3bikax nporpammupoBaHms KOMaHaa npucBanBaHms ob6bIMHO 0603HaYaeTcs NGO «:=» (ABOETOYME M PaBHO),
3HaYoK «:=» YnTaeTcs «NpUCBOUTLY. Hanpumep:

Z:=x+y

KOMFIbIOTep CHa4arna BblYNCNAET BblpaXeHue X + Yy, 3aTeM pe3yrnbTaT npucBanBaeT nepemeHHon Z, cTosILen cneea
OT 3HaKa «:=».

Ecnn 0o BbINONHEHUS 3TOW KOMaHAbI coaepXnmoe A4eekK, COoTBeTCTBYKLWNX NepeMEHHbIM X, Y, Z, ObINIO TAKNM:

TO Nocne BbINOJIHEHNSA KOMaHAbl Z := X + Y OHO CTaHeT cneayLnm:

X
<
N

Mpoyepk B A4yenke z 0603HavaeT, YTO HaYarbHOE YUCNO B HEN MOXET ObITb N06bIM. OHO HE NMEET 3HaYeHns 4nsi
pesynbTata JaHHON KOMaHapbl.

Ecnu cnesa oT 3Haka npucBavBaHWs CTOUT YMCIOBas NEPEMEHHas, a cnpaBa — MaTemMmaTUyecKkoe BblpaXeHne, To
Takyt KOMaHay Ha3blBaloT apnMeTU4eCcKon KOMaHAON NPMCBarBaHWs, a BblpaXKeHne — apudmMeTUYECKUM.

B yacTtHOM crniyyae apmndmeTnyeckoe BbipaxeHne MoxeT ObiTb MPeacTaBneHo O4HON NePeEMEHHON UM O4HON
KOHCTaHTOM.

Hanpuwmep:
X:=7
a:=b+10
Ci=X

3HayeHnss NepeMeHHbIX, ABMAILLMXCA UCXOAHBbIMWU AaHHBIMU pellaeMor 3aadn, Kak npasuno, 3agalTcsa BBogoM. Ha
COBpPEMEHHbIX KOMMbOTEPaxX BBOA Yallle BCEro BbIMOMHATCA B pexumMme guarnora ¢ nosib3dopartenem. o komaHae
BBOJa KOMMNbIOTEP NpepbiBaeT BbIMNOMHEHWE NporpamMMbl U XXAeT AeNCTBUN nonb3oBaTens. [onb3oBaTtenb A0SMKeH
HabpaTb Ha KnaBMaType BBOAMMbIE 3HAYEHMS NEPEMEHHBIX U HaxkaTb krnasuwy <BBO[>. BBegeHHble 3Ha4YeHs
NPUCBOSATCHA COOTBETCTBYIOLLMM NepeMeHHbIM 13 CNucka BBoAa, W BbINOSTHEHWE MPOrpaMmbl MPOAOIPKUTCS.

KomaHg BBOAA B ONMCAHMAX anroputmMoB 0BbIYHO BbIFNAANT Tak:
BBOZA (<CMUCOK NepeMeHHbIX>)
BoT cxema BbINOMHEHUS NpUBEAEHHOW BbilLe KOMaHAbI.

1. MamaTb 4O BLINONHEHNA KOMaHAbI:




2. KomnbtoTep nonyyun KkomaHay Beoj (a, B, C), NpepBan cBO paboTy M XaeT AeACTBUMIN Nonb3oBaTens.

3. Monb3oBartens HabupaeT Ha KnasmnaTtype:
135
1 HaxxumaeT knasuwy <BBO[> (<Enter>).

4. NamaTb nocne BbIMNOSIHEHMUSA KOMaHAb!:

Mpw BLINOMHEHUM NYHKTa 3 BBOAMMbIE YMCNA AOMKHbI BblTb OTAENEHbI ApYyr OT Apyra KakumMunu-Hubyab
pasgenutensmu. OBbI4HO 3TO Npobersbl.

CnepoBaTenbHO, MOXHO caenaTthb BbIBOA:

I'IepemeHHble BeJIMYHbI NOJ1y4aloT KOHKPETHbIE 3HAa4YeHUA B pe3yJibTaTe BbINONTHEHNA KOMaHObl NpUucBamBaHUA Unn
KOMaHAbl BBOAA.

Ecnn nepemeHHon BeJNIM4YnMHe He NpnUCcBOEHO HNKaKOro 3Ha4eHunA (VIJ'IVI He BBe}J,eHO), TO OHa ABNAEeTCA
Heonpep,eneHHon. WHaue roBopA, HUYEro Hesrb3A CKa3aTb, Kakoe 3Ha4YeHne nmeeT 3Ta nepemMeHHas.

PeaynbTaThl pelleHus 3agaqm coobLlaloTcs KOMNBIOTEPOM MONb30BaTEeNo NyTeEM
Hadvano BbINOMNMHEHUS KOMaHabl BbIBOAA.

KomaHga BbiBOAA B ONMCaHMUSAX anropmntmos OObIYHO BbIFNAAWT Tak:

BBOA A, b, ¢
* BbIBOA (<CMMCOK BbIBOAA>)
Hanpumep: BbiBoA (x1, x2).
p.=a+btc
Mo aTon komaHAe 3HaveHns nepemMeHHbIX X1 1 X2 ByayT BblHECEHbI Ha YCTPOMNCTBO BbiBOAA
* (4aLLe Bcero aTo akpaH).
BbIBOL P
[na npyMmepa cocTtaBuM anropuTM BblYMCIIEHWSA NepuMeTpa TpeyronbHuka. Ham notpebyetcsa
4 nepeMeHHbIX Afs XpaHeHWs 3HaYeHUst ANNH CTOPOH TPeyrosfibHKKa 1 ero nepumeTpa.
MepumeTp — 3TO CymMMa BCEX CTOPOH.
KOHe U

Anroputm BbluucneHune nepumeTpa TpeyrorbHUKa
nepemMeHHble a, b, c, p - uenble

Ha4yano

BBOA (a, b, ¢)

p:=a+b+c

BbIiBOA (P)

KOHeL|,

CHavana KOMMNbOTEP 3aNMpPoOCUT 3HAYEHNA NepeMeHHbIX a, b, c y nonb3oBartend, 3ateM npon3seaeT BblHUCIIEHNA U
BblBEAET pe3ynbTaT Ha 3KpaH.

CTpoka nepemMeHHble a, b, ¢, p - Lenble - Ha3blBaeTCsl oNMcaHMeM nepemeHHbIX. HekoTopkle S3blku
nporpammupoBaHns TpebytoT 06a3aTernbHOro onMcaHns BCexX NepeMeHHbIX 40 Hadarna ux UCnosb3oBaHus B
nporpamme, HEKOTOPbIE — OTHOCSTCS Gonee NosiNbHO.

Mony4YeHHbIN anropuTM UMEET TNIMHERHYIO CTPYKTYPY.



Bunet Ne 4
JNornyeckue BenuynHbI, onepauum, BbipaxeHus. Jlormyeckue BbipaXeHUA B Ka4ecTBe YCNOBUA B BETBALUMXCS
M LMKINNYECKMX anroputmax.

[ns Toro 4To6bl NOHATL PabOTy BETBALLMXCA U LIMKIMYECKUX anropuTMOB, PACCMOTPUM MOHATUE NTOrMYECKOro
Bblpa)keHns. B HeKkoTopbIx crnyyasx BbI6Op BapyMaHTa AeNCTBUI B MporpaMMe AOSHKEH 3aBUCETb OT TOro, Kak
COOTHOCAITCA MexXAy COOON 3HaYeHUsI Kaknx-TO NepeMeHHbIX.
B pesynbTarte cpaBHEHUS 3HaYEHUIN ABYX BbIPaXXEHU BO3MOXHbI ABa BapuaHTa OTBeTa: CpaBHEHNE UCTUHHO MNnu
NOXHO?
Hanpumep:

2+3 > 3+1 - ga (MCTUHHO)

0 < -5 - HeT (NoxHO)
BbipaxkeHus Takoro Buga Mbl 6ygem HasbiBaTb JIOMMYECKUMU BblpaXKEeHUAMMN.
Jlornyeckoe BblpaxkeHne, NOAOBGHO MaTemMaTU4eCKOMY BbIPaXXEHMIO, BbINOMHAETCS (BbIYMCAAETCS), HO B pesynbTaTe
nony4yaeTcsi He YMCHo, a NorM4eckoe 3HaveHne: uctuHa (true) nnu noxo (false). Jlornyeckas BenuymHa — 310 BCeraa
OTBET Ha BONPOC, UCTUHHO NN AaHHOE BbiCKasbiBaHMWe.
Hawm n3BecTHbI WWecTb onepaumn CpaBHEHWS:

3HaK OMHOWeHUSsI ornepauyusi OmMHOWeHUs
= paBHO
<> He paBHO
> oonblue
< MeHbLUe
>= GonbLuUe unm paBHo
<= MeHbLLE UNN paBHO

C nomoLLbo 3TUX onepaumnn Mol Byaem CoOCTaBnSATb formyeckue BolpakeHus. Npuyém B BbIpaXKeHNsX He
0653aTeNbHO NPUCYTCTBYIOT TONbKO KOHCTAHTbI, HO Y MEPEMEHHbIE.

5>3
a<b
c<>7

Kak BbINONHAKTCSA onepauunn oTHoOWEeHUA anga YMcnoBbiX BENMNYNUH MOHATHO U3 MaTeMaTUKN. Kak xe CpaBHMBaAlOTCA
CUMBOJIbHbIE BENUYNHBI? OTHOLWEHNEe «paBHO» UCTUHHO ONA ABYX CUMBOJIbHbIX BEJTIMYUH, eClN UX ONTNHHbI
OAMNHAKOBbI 1 BCE COOTBETCTBYIOLLME CUMBOJIbl cOBNagatoT. Cnep,yeT y4nuTbiBaTh, YTO npo6en TOXe CMMBOI.

CuMMBOIbHbIE BENUYUHBI MOXHO COMOCTaBNSATL U B OTHOLLEHUSIX >, <, >=, <=, 3AeCb YNOPsiA04EHHOCTb CIOB
(nocnegnoBaTeNbHOCTM CUMBOJIOB) onpeaensieTcs nNo andasnTHOMY NPUHLMMNY.

«KOT» = «KOT»
«KOT» < «JTnC»
«KOT» > «OA0OM»

BbipaxeHue, cocmosiujee u3 00HoU fio2udeckol 8eriuduHbl Uiy 00Ho20 omHoweHusi, 6ydeM Ha3bleamb MPOCMbIM
J102UYECKUM 8bIPaKeHUEM.

YacTo BCcTpeyaloTcs 3agayn, B KOTOPbIX MCMNOMb3YHOTCS HE OTAENbHbIE YCMOBUS, @ COBOKYMHOCTb CBA3AHHBIX MEXAY
cobon ycrnoBui (OTHOLWEHMI). Hanpumep, B marasuHe Bam HyXHO BbiGpaTb Tydnu, pa3mep KOTopbix r = 45, uset
color = 6enbIn, ueHa price He 6onee 400pyo.

[Opyroi npuMep: WKOMbHWK BbIACHWI, YTO CMOXET KynuTb LLIOKOMaAKy, ecnu oHa ctount 3py6. nnm 3py6. 50kon.




B nepsom npumepe Mbl nmeem 4eno ¢ TPEMSI OTHOLLEHMSIMU, CBA3aHHbIMU MEXAy COBON COo30oM "u" 1 yactuuen
"He", BO BTOPOM - C ABYMS OTHOLLEHUSIMU, CBA3aHHbIMY CO30M "unn". NogobHble yCnoBust HA30BEM COCMasHbIMU, Y
ans nx obosHavyeHusa B anroputme JOroBOPMMCS NCMNONb30BaTh COKO3bl "K', "unun”, "He", KoTopble byaem
paccmaTtpuBaTb Kak 3HaKu NTIOTMYEeCKUX onepauuii, No3BONSLWMX N3 NPOCTbLIX YCITOBUA CO3a4aBaTb COCTaBHbIE,
nogo6bHO TOMy, Kak U3 NPOCTbIX MEPEMEHHbIX U KOHCTAHT C MOMOLLbIO 3HAKOB +, - U T. . MOXXHO co3aaBaTb

anrebpanyeckne BblpaXKeHus.

Tak ycnoBusi HalWMX NPMMEPOB B anropuTMe MOTYT BbIFMAAETb TAaKUM 0Gpasom:

nepsoe: (r = 45) u (color = Genbin) n (He (price>400))

emopoe: (ueHa=3) unu (ueHa=3.5)

BbipaxeHue, codepxxauwjee fioaudeckue onepayuu, bydem Hasbieamb CII0XHbIM JT02UHECKUM 8blpaXXeHUeM.

O6beanHeHne ABYyX (VIJ'IVI HeCKOJ'IbKl/IX) BbICKa3blBaHW B O4HO C NOMOLLIbIO COKO3a «M» Ha3blBaeTcs onepauweﬁl
JlocU4YeCKO20 YMHOXeHUs nnu KOH'bIOHKgUGﬁ.

B pe3ynbTaTe NorMyeckoro yMHOXeHUs (KOHbHOHKLMMW) NOMyYaeTcsl UCTUHA, €CINN UCTUHHBI BCE NTOrMyeckne
BbIpaXeHMUsI.

Ob6beanHeHne AByX (MM HECKOMbKMX) BbICKa3biBaHWI C NO MOLLBIO COHO3a «UIU» Ha3biBaeTCs onepaunen
J102U4eCK020 CII0XKeHUS1 N QU3BIOHKYUEU.

B pe3ynbTaTe NornMyeckoro CrnoxeHus (QU3bIOHKLMKU) NOMyYaeTcst UCTMHA, eCININ UCTUHHO XOTsi Obl OAHO Noruyeckoe
BbIpaXXeHUSI.

an/ICOGJZI,I/IHeHVIe YacTuubl «HE» K BbICKa3blBaHUIO HA3bIBAETCA onepaumeﬁ Jioeu4yeCkoeo ompuuaHus nnun UHGGQCUG‘[}.

OTleu,aHme NM3MEHSIET 3Ha4YeHne NOrn4YeCcKom BENNYMHbI Ha NPOTMBONOJIOXHOE: He NCTUHA = NOXb; He JIOXb =
NCTUHa.

Ecnn B crnoXHom nornyeckom BblpaXXeHUn nmeeTcHd HECKOJIbKO JTOTM4eCKnX onepau,wh, TO BO3HWKAET BOMNpPOC, B KAKOM
nopaake Ux BbIMOJTHUT KOMMbHOTED. Mo Y6bIBaHI/IIO CTapLMHCTBA J1orm4eckne onepaunn pacnonararotcAa B TakOM
nopAagke:

1. oTtpuuaHue (He);
2. KOHBIOHKUMSA (K);
3.  OU3bIOHKUMSA (Unn).

B nornyecknx BbIpaXXeHNAX MOXHO MUCMNOJib30BaTb KPYriible CKobKM. Tak ke Kak U B MaTemMaTU4ecKmnx cpoplvlynax,
CKOOKW BNUSIIOT Ha NocneaoBaTeflbHOCTb BbINONTHEHUS OI'IepaLl,MVI. Ecnun HeT ckobok, To onepaunn BbINOJTHAKOTCA B
nopagke nx ctapLlnHcTea.

Hpumep. HYCTb a, b, ¢ — nornyeckme BENNYMHLI, KOTOpble MMEIOT crefyLlimne sHa4eHnA: a = UCTUHA, b = noxb, c =
uctnHa. Heobxoammo onpenennutb pe3ynbTaTbl BblYUCNEHNA CrieQyoLWnX Norm4ecknx Bblpa)KeHI/IVIZ

aumb

aunnmnb

Heawunnb

anbunuc
auwnubuc
Heaunnbwuc

(@avnu b) n (c unn b)
He (aunun b) u (c unu b)
He (ambwuc)

©ONOGO~WNE

Monyuum B pesynbTraTe:

1. noxb



NUCTUHa
JIOXb
NCTUHa
NCTUHa
JTOXb
NCTUHa
JTOXb
NUCTUHa.

©CONOO~WN

lMpumep. CocTaBuTb anropuTM Ansl BbIYMCTIEHWS: 2a

Anroputm BbluncneHue x
nepemeHHbIe a, C, X - BeLeCTBEeHHbIe
Havano

BBOA (a, C)

ecnu (4*a - ¢ >=0) n (a<>0) To
Havano

X := KopeHb(4*a — c)/(2*a)
BbiBOA (X)

KOHeL,

MHaue

BbIBOA (KHET peLueHUs»)
KOHeL,

KomnbioTep cHavana nposepuT ycroue (4*a — ¢ >=0) n (a<>0) 1 ecnm OHO OKaXeTCst UCTUHHO, TO BbIYUCTIUTL X,
MHaye BbIBEAET COOBLLUEHNE KHET PELLEHUS.

lMpumep. CocTaBuTb anropuT™M ANg BbIYMCINEHNS CyMMbI BCEX uncen ot 1 go n.

Anroputm BbluncneHve cymmbl ymcen
nepemeHHble a, C, X - BeLeCTBEeHHbIe
Havano

BBOA (Nn)

x:=1

noka x<n NoBTOPATb

Havano

S:=s+X

X=X +1

KOHeL|

BbIBOA (S)

KOHeL|,

[o Tex nop nNokKa ycnosue x<n 6y,1:|,eT MCTUHHO KOMNbIOTEP 6y,u,eT BbINOJTHATb T€J10 UMKINa — BblYHUCNATbL O4epeaHYyto
CyMMY U yBeNnn4dmBaTb X Ha eaUHULYy.

Bunet Ne 5
MpeacraBneHne o NporpaMMMpoOBaHUK: A3bIK NporpaMmuMpoBaHuA Pascal; npumepbl HECMOXHbLIX NPorpamMm
C NUHENHON, BETBALWENCA U LIUKITUYECKOWN CTPYKTYPOMN.

HasHa4eHne nporpaMmmmnpoBaHms - pa3paboTka NporpamMm yrnpaBreHUs KOMMNbTEPOM C LiENbIO peLleHns
pa3nMyHbIX MHOOPMALMOHHBIX 3aaay. [1nsa cocTaBneHus NporpaMm CyLLECTBYHOT pasHO0oOpasHble A3bIKK
nporpaMMmnpoBaHus.

A3bIKk NporpaMMmMpoBaHus - 3To UKCUPOBaHHasi cucteMa ob603HavYeHN 4ns ONMCaHUst anropuTMOB U CTPYKTYP
OaHHbIX.

B HacTosLee BpeMs CyLLeCTBYET MHOMO PasfnyHbIX A3bIKOB nporpammupoBanus: Kobon, C, ®opTtpaH, Visual
Basic, Pascal v agp.



A3bikM NporpaMMMpoBaHus - 3TO0 opmarnbHble A3bIKW, CneunanbHO Co3faHHbIe AN 00LeHns Yenoseka ¢
KOMMblOTEPOM. Kaxabin A3bIK NPOrpaMMmMPOBaHNS, PaBHO Kak U "e€CTECTBEHHbIN" SA3bIK (PYCCKWUIA, aHTTIMNCKUR), UMeeT
andasuT, CNOBapHLIN 3anac, CBOI rpaMMaTUKy, a TakKe CEMaHTUKY.

v AndaBuT - (PMKCUPOBaHHbIV ANS JAHHOMO sidblka HABOP OCHOBHLIX CMMBOJIOB, [OMYCKaeMbIX A5
COCTaBEeHNA TEKCTa NporpamMmbl Ha JAHHOM SA3bIKe.

v' CMHTaKCUC - cucTema npaswuri, onpegensowmx 4onyCTUMble KOHCTPYKLMM Si3blka NporpaMmmMupoBaHmns n3
OykB andaeuTa.

v/ CeMaHTHUKa - cuctema npaBusn 04HO3HAYHOrO TONKOBAHUSI OTAENbHbIX A3bIKOBbIX KOHCTPYKL WA,
NO3BOMNSAIOLLNX BOCNPOM3BECTU NpoLiecc 06paboTkm AaHHbIX.

Mpn onucaHum a3bika 1 ero NPUMEHEHNN UCNOMb3YIOT NOHATUSA A3bika. [oOHATUE Noapa3yMeBaeT HEKOTOPYHO
CUHTaKCUYECKYI0 KOHCTPYKLMIO U onpedensemble 0 CBOMCTBA NporpaMMHbIX 06 bEKTOB 1nun npouecca 06paboTku
OaHHbIX.

Cucrtema nporpaMmmMMpoBaHus - 3TO NporpammHoe obecneyeHre KoMnboTepa, NpeaHa3HavyeHHoe Ans
pa3paboTku, OTNagKkyM U UCMOMNHEHNUSI NPOrpamMM, 3anUCcaHHbIX Ha ONpeaeneHHOM si3blke MPOrpaMMMpPOBaHUS.

Cwnctema nporpaMmmupoBaHusa npegHasHavyeHa ang aBToMatusaumm paspaboTku NporpaMMHOro obecneveHus.
B coctaB cuctembl nporpammupoBaHms 06s13aTenbHO BXOAAT A3blK NPOrpaMMMpPOBaHnst, peaakTop ANs co3gaHus v
nucnpasneHns TEKCTOB NPOrpaMm U TPAHCNATOP ANg nepesoja nporpaMM Ha A3blK MaLWMHHBIX KOMaHA,.

LieHTpanbHbI Npoueccop KOMNbTEPA MOXET UCMOSHATbL TOMbKO KOMaHAbl HA MaLIMHHOM A3blKe,
3aKkoaupoBaHHble B ABONYHOM andasuTe. [1porpamma, cocTosiwas U3 Taknux KOMaHa, “noHsaTHa” KoMNbTEpPY, HO
nogav pabotaTtb C NocrnegoBaTenbHOCTAMM KOMaHA Buaa

011001010101010
111110001111100
101000010100101
101010010101001

COBEpLUEHHO HEYAOGHO.

Bckope nocne nosiBneHus nepebiX KOMMbIOTEPOB ObiNM pa3paboTaHbl cneumanbHblie opMarbHble A3bIKN —
S3bIKW MPOrpaMMMpPOBaHUSA BbICOKOTO YPOBHS, ¢ 6onee ygo6How Anst YyenoBeka hopmoi 3anncy kKomaHa U He
3aBu1CALLME OT OCOOEHHOCTEN apXUTEKTYPbl KOHKPETHOTO CEMENCTBA KOMMNbIOTEPOB. [NprMepamMm Takux A3bIKOB
asnsoTca MNackanb u Basic.

[na Toro, 4Tobbl NporpamMmma, HanMcaHHas Ha A3blke NPOrpamMMMpPOBaHNS BbICOKOTO YPOBHS, Morna ObiTb
BbINOSITHEHA KOMMbIOTEPOM, OHa AOMkKHa ObiTb NepeBeAeHa Ha A3blK ero MalMHHbIX KOMaHA4. OTo Aenaertcs
aBTOMaTUYECKU C NOMOLLbIO CreLmanbHOW NporpaMMbl-nepeBoaynka, HasbiBaeMor TPaHCAATOPOM. TpaHCcnAaTop
npoBepsieT NPaBUIbHOCTb 3aNMCKU KOMaHA Ha A3blke NPOrpaMMUPOBAHUS BICOKOTO YPOBHS U reHepupyeT
COOTBETCTBYIOLLME NOCNEA0BATENBHOCTY KOMaHA Ha MaLUMHHOM A3bIKE.

Komnunatop 3anoMmnHaeT co3faHHyo Ans UCXOOHOW nporpamMmbl NocrneaoBaTeNbHOCTb MaLlUMHHBLIX KOMaHS, B
chneuuvanbHOM dhaine, Ho He JaeT KoMaHbl KOMNbIOTEPY Ha UX BbiNofnHeHne. CoxpaHeHHas KOMNUNATOPOM B dhaine
MaLLMHHas nporpaMma MOXEeT ObiTb BbINOSIHEHA MO KOMaHAE Nnonb3oBaTens B Noboe Bpems. ITo Tak Ha3biBaeMbIi
exe-Hbl dhann.

[nsi co3gaHHbIX KOMMUIATOPOM (halifioB MaLUMHHBIX KOMaHZ yXKe He TpebyeTcs Npou3BoanTb TPaHCAUKIO,
NMO3TOMY OHU BbIMOSHATCS ObICTpee, Yem obpabaTbiBaeMble MHTEPNPETATOPOM UCXOAHbIE MPOrPaMMbl.

A3bIK NnporpammMupoBaHuA BbICKOro ypoBHsA Pascal

Asblk nporpammupoBanms Mackane (Pascal) ¢ MomeHTa cBoero co3gaHus Huknaycom Buptom, weenuapckmm
npodeccopom, urpaet BonbLLY posb U B NPakTUYECKOM NporpaMmMmMpoBaHnmn, U B ero nadydeHun. C
HenpeB30NAEHHOM YETKOCTLIO B HEM peann3oBaHbl NPUHLUMBI CTPYKTYPHOrO NporpaMmmnpoBaHus. Nackanbs ctan
nepBbIM S3bIKOM, C KOTOPbIM 3HAKOMUTCSA BOMbLUMHCTBO ByAyLLMX NPOrpaMMNCTOB B MUPE.

TpaHcnaTopbl NporpaMm, HanncaHHbIX Ha MNackane, paspaboTaHbl Ha Pa3NUYHbLIX KOMMNBIOTEPOB U B HAcTosILLIEe
BPeMS1 MHOXXeCTBO pasHoBuaHocten. OHu ABNSIOTCA KoMNunsiTopamu, obpadaTeiBaowmmmn paspaboTaHHble
nporpaMMmucTamMm TeKCTbl NPOrpamm.

CyuiecTtByeT MHOro Bepcui asblka lNMackane. Pasnuuns mexay HUMM nopon BeCbMa BENUKMK.

Jliobas MNackanb-nporpamma siBNsieTcs TEKCTOBLIM (palifioM ¢ COOCTBEHHBIM MMEHEM U C PACLUMPEHUEM .pas.

Mporpamma Ha s3bike NMackane 6nm3ka K CBOEMY BMAY K OMMCAHMIO anroputMa Ha ANroputMMYECKOM A3bIKE.

Mackanb AnNropuTMnYeCcKMn A3bIK

Program Division; aJrT JereHue apooeit
\t/)ar a,b,c,d,m,n: integer; e a,b,c,d,m,n

egin Ha4
readin (a,b,c,d); {BBOA} b.ed
m:=a*d; {uncnutenn} BBOZ 4,5,C,
n:=b*c; {3HameHaTenb} m:=axd
write (m,n); {BbIBOA} n:=bxc
end. BBIBOJ M,N

KOH

3aronoBok NporpaMMbl HA4YMHAETCS CO yeT Npou3BosbHOE NMS,



npuaymaHHoe nporpaMMmncToM.
Program <ums nporpammbl>;

Pasgen onvcaHusa nepeMeHHbIX Ha4YMHaeTcst co crioea Var (variables - nepemMeHHble), 3a KOTOPbIM UAET CMUCOK MMEH
nepemMeHHbIX Yepes 3ansaTyto. Tun ykasbiBaeTcsi nocne asoetouns. B ctaHgapTe a3bika [Nackanb cywecTByeT ABa
YMCIOBbIX TUMbI JAHHbIX: BeWeCTBEeHHbIN U Lenbin. CroBo integer o6o3HavaeT uenbii Tvn (sBnseTcs
naeHTudurkaTopom uenoro tuna). BewecTBeHHbI TN 0603Ha4YaeTcsa cnoBom real. Hanpumep, pasgen onucaHus
nepemMeHHbIX MOXeT ObITb TakUM:

Var a, b: integer; c,d:real,

NaeHTudukaTopbl NepeMeHHbIX COCTaBMAKTCSA U3 NAaTUHCKUX BYKB 1 Lndp; NepBbIM CUMBOSIOM 006A3aTeNbHO AOMKHA
ObITb HykBa.

Pasgen onepatopoB (onepaTtop - koMmaHaa anropMtmMa, 3anucaHHas Ha A3blke NporpamMmMupoBaHuns) - OCHOBHAs 4acTb
nporpaMmmbl. Ha4yano v koHew, paszgena onepaTopoB NporpamMmmbl OTMeYaeTcs cnyxebHbiMKu crioBamu begin (Hayano)
n end (koHeL). B camoOM KoHLe nporpamMmmbl CTaBUTCS TOYKa.

begin

<onepaTopbI>

end.

BbiBOA, pe3ynbTaToB NPOUCXOAMT NO onepaTopy write (write - nucaTb) unu writeln (writeln - nMcatb B CTPOKY.
ApundmeTunyeckunii onepatop npmucesamBaHuna Ha Nackane nmeet cneaytowmin oopmar:

<4yucnoBasi NepeMeHHasn>:=

<apudmeTnyeckoe BblpaxeHne>

ApndmMeTryeckoe BbipakeHne MOXeT coaepXaTb YNCIOBbIE KOHCTAHTbI U MEePEMEHHbIE, 3HaKN apnpmeTnyeckux
onepauuwn, kpyrnble ckobku. Kpome Toro, B apupmeTmyecknx BolpaXeHUsSX MOryT NpUCyTCTBOBaTb PYHKLMN.

3HaKy OCHOBHbIX apMdMeETUYECKMX onepaLni 3anucbiBanTcs Tak:

+ crnoxeHue

- BblYMTaHME
* YMHOXeHune
/ JenexHve

Mpvmepbl NporpaMm Ha si3blke NporpaMmMupoBaHms Pascal

JlnHenHas ctykTypa

3apadva. 3agaHbl ANWHbBI ABYX KaTETOB NPSMOYrOfIbHOrO TPeyronbHKKa a, b. Beluncnnte AnvHy runoteHysel C.
Program treug;

var a, b ,c: real;

begin

write (‘'a="); read (a);

write (‘b="); read (b);

c:=sqrt (a*a+b*b);

writeln (‘'c=', ¢:6:2);

end.

BeTBneHue

3apayva. CpaBHUTL 3HaYeHNst ABYX NepemMeHHbIX X n Y.
Program Sorting;

var x, y, c: real;

begin

readin (x,y);

if x>y then writeln (‘x>y’) else writeln (*x<y’);

end.

Uunkn

3apava. CoctaBuTb NporpamMMy, KOTopas BbIYMCNSAET 1 nevataeT nnowaan 20 kBagpaToB co ctopoHamu oT 1 go 20.
Program two;

var

X,s: real;

Begin

x:=1;

writeln (‘ctopoHa nnowaar’); {neyartb wanku Tabnmupbl}
while x<=20 do {noka BbINONHAETCS YCNOBMNE BbIMOSHSN}
begin

SI=X*X; {Teno uukna}

writeln (x, . S);



X:=X+1; {u3ameHeHve napameTpa uukna c warom 1}
end;
end.



