A. Mauyrosckum
Mocksa

Mponor-A ona BK 0010 n BK 0011M

BBepeHune

lMepBas Bepcus sa3blka nporpammupoBaHunsa [lponor-I ons komnbtoTepa BK-0010 6bina
BbinyweHa B 1987-om rogy C. NpuropbesbiM. Bepcus 1.1 nosiBunack, BeposiTHo, B 1992-om rogy.
Ona npowwuBanacb B MN3Y 1 Ons coxpaHeHus (a TakXXe 3arpysku) nporpamm Ucnonb3osana
MarHUTooH. o cpaBHeHUIO C NpeabiayLLMN BEPCUSIMK, OCTaBnsna 6onblue MecTa ons cTeka u
ONs NporpamMmbl NoJfib3oBaTens.

B 2019-om rogy MN3Y-Bepcus 6bina aganTypoBaHa ans 3anycka B OMepPauMOHHbIX CUCTEMAxX
MKDOS n ANDOS Ha BK-0010.01 n BK-0011M ¢ koHTponnepom >x&écTtkoro ancka SMK. [Ons
paboTbl UCNONB3YET PaCLUMPEHHYIO NaMsaTb KOHTposnepa. AgantTuposBaHHbln MNponor-L MoXXHO
3arpy3nTtb 1 ¢ marHutodoHa (npy atom BK 0011M gonxxHa 6biTb nepeseneHa B pexxum 6K 0010
npeasapuUTensHOM 3arpyskon B namsatb MoHutopa ot 6K 0010).

PepaktnpoBaHue tekcta

Mocne 3anycka lNMponor-[ HaxoanTca B pexXxnme «PegakTupoBaHue».

TeKCTOBbIN pefakTop He NoAAEepP>XXMBAET aBTOMNOBTOP NPV yaep>XaHun knasvwu. VicnonbayinTte
knasuwy MOBT. NoMMO Knasuw ynpasneHnss Kypcopom, obpabaTbiBatoTCs KnaBuwmn «3ab0im»,
«COBUXXKa», «pasfsudkka» 1 «yaaneHne 4o KoHUa CTPOKM».

MakcumansHo oonyctnMasa gnmHa CTpoOKu - 64 cnmsona.

HaxaTtne knasuwm KT nepeBoouT B peXUM OXnOaHWs KOMaHabl nonb3osBatens. Bcero
OOCTYMHO TPW KOMaHabl, OHW BbI3bIBAOTCS KNaBuwamm «4Y4» n «3» B PYCCKOM 3arsiaBHOM
perncTpe 1 knaeuwen «?». Ecnu Haxara vHas knasBuwa, oHa obpabaTtbiBaeTcsi Kak OObI4YHO.
Mocne obpaboTkn KOMaHA, NONb30BaTeNsi BO3BPAT B PEXMM pPeaakTMpoBaHMs NPOUCXOAUT Mo
HaxkaTuo ntobon knasuwn. KomaHabi:

? - BbI3OB NMOACKAa3KW (OBOSILHO 6ecrnonesHon).
Y - yTeHme Nporpammbl C KacceTbl N ancka. 3aBepLueHne YTEeHNST HUKaK He 0603HavaeTcs.
3 - 3anncb nporpammbl. PekomeHOyeTcs Mcnonb3oBaTh pacluvpeHme ganna «.PL»

OcCHOBbI i3blKa

Mporpammy COCTaBNSIOT U3 hakToB 1 npasus. B Kaxaon CTpoke MOXHO yKkasaTb TOJIbKO OOUH
hakT unm ogHo npasuio. CTpoka Jo/kKHa 3aKaHuMBaTbCA CYMMBOJIOM “To4YKa C 3anaTon”.

Mpumep ¢pakToB:

RUSENG (PAJIOCTHbIM, GLAD) ;

RUSENG (PAJIOCTHbI, sUNNY) ;
RUSENG ( COJHEYHbI, suNNY) ;
RUSENG ( COJIHEYHbIV, SOLAR) ;
RUSENG (COJIHEYHbIN, SHINY) ;
RUSENG (BJIECTSWNA, SHINY) ;



TekcToBble 3Ha4YeHNs 3anucbiBaroTca B MNMponore-[1 6e3 kaBblvek. Pernctp yunteiBaetcs, apple
n APPLE - gBa pasHbix 3HadeHusi. BaxxHO npuoep>XXuBatbCs Bbl6paHHOro rnopsigka o6wexkTos. B
AaHHOM Ccrlyyae nepsbiM BCerga ykasaHo pycckoe C/i0BO, BTOPbIM - aHIINACKOeE.

Mpumep npasuna:

CMHOHMM (X, Y)<-RUSENG(X, %) ,RUSENG(Y,Z);

RUSENG 1 CUMHOHWNM - nmeHa co3paHHbIX NporpamMucToM ripegukaros. B TepmunHonorum
Mponora npegukar - yTBEp>XAeHWEe, 3afatoLLiee OTHOLWEHNS MexXay obbekTamu. [epBbin npumep
nokasbiBaeT cosgarune npegmkata RUSENG n HanonHeHne ero ¢haktamu N3 pycCKo-aHrIMNCKOro
cnoeapsi. Bo BTOpoM npumepe cosgaH npegukat CUHOHWMM, onucbiBatowunin npasuio
HaXOXAEeHNST CMHOHUMOB N1 PYCCKUX CNoB. OTO NpaBuiao raacut: gns pycckux cnos X u'Y
CYLLLECTBYET TaKOe aHIMUNCKoe CnoBo Z, 4To X nepeBoauTcd kKak Z, n'Y nepeBoanTcs Kak Z.

Mocne nmeHn npepukarta Bcerga nULLYT CKOOKM (gaxke ecnv Npeankarty He HY>KHO nepeaasaTtb
HUKaKNX OOBEKTOB).

MpeaukaTt - norndeckas BennynHa, oHa NnpuHMUMaeT 3HadeHus OA nnu HET. MNMpeankat MoxeTt
cofep>KaTb HECKOJbKO hakToB 1/Unun npasun.

dakT Bceraa BbigaeT 3HadeHne [A.

MpaBuno B neBOM 4YacTU COOEPXUT UMS U CNUCOK 06bekToB. [lpu panbHenwem
MCNOMb30BaHNUM NpaBuna BaXkKHO rpuaep>XnBaTbCsl BbibpaHHOro rnopsigka obvekToB. Cnpasa oOT
CUMBOJIOB <- WOET OnucaHve npaBuna: 4Yepes 3andaTyrio nepeyncrieHbl npepukatbl (hakTbl n
npaswa), Ux ewé HasbiBaloT yesinsmy. Korga Bce OHM nNpuvHMMatoT 3HadveHne [A, Torga m camo

npasunio BblgaeT 3Ha4dYeHune ,D,A Mo CyTn, CUMBOJT «,» MeXAOy npegnkaramm o6o3HavaeT
norn4yeckyro onepauumo n.

OnucaHne uenen ponyckKaeT peKypCunro, TO €CTb npu HeobXxoQMMOCTM B OMnucaHunn npasuna
MO>XHO MNCMNOJ1b30BaTb MMA CaMOIo 3TOIro npaswuia.

CoBOKYMHOCTb (hakTOB 1 NpaBWs Ha3bIBalOT 6a304 3HaHWI.

Bonpoc 3anucbiBaloT nocregHen CTPOKOW nporpamMMmbl U 0603HadvaroT cumsosiom “?”. Ero
MO>XHO MMcaTb CAIUTHO CO CNeayowWmM 3a HAM npegukaTtomM (hakToMm nam npasuioM), @ MOXHO 1
yepesd npoben. lNNponor-[l oTBETUT Ha BOMPOC, Y4MTbiBas MNepPeyYnCrieHHble Bbiwe daKTbl U
npasuna. Nporpamma MOXeT CoAep>kaTb TOSMIbKO oauH Bonpoc. Cnefyowme 3a HAM CTPOKU
NporpamMmbl NFTHOPUPYIOTCS.

Mpnmep Borpoca:
? RUSENG (COJIHEYHbI, saD) ;

B paHHoM npumepe [lponor-I nposeput npeankat RUSENG Ha copgepykaHune ¢akTa
«3HavyeHno COJIHEYHbIV cooTteeTcTByeT 3HadeHne SAD». Takoro ¢pakta HeT B 6asde 3HaHWN,
noaTomy oTBeT Ha Bonpoc - HET. OH 1 nosiBuTCS Ha aKpaHe.

MepemeHHble B ponore-[ ogHOOYKBEHHbIE - CTPOYHbIE U 3arnaBHble CUMBOSbI OT A 0o Z 1
oT A po 4. MNMoaTomy BHECTU B HaLl aHrNO-PYCCKUIA CAOBapb 3HAYEHUS «I» N «H», K coxkaneHuto,
He nonyuntcs. O6nacTtb BUMAOMMOCTM MEPEMEHHOM - OpHa CcTpoka. MOXHO umcnosb3oBaTtb
OOWHAKOBbIE MMeEHa MNepeMeHHbLIX MNPU COo34aHUM pasHbiX MNpaBun. s npocTbiX npasBul
TpaguLMOHHO NCMONbL3YIOT NnepemMeHHble X, Y u Z.

Bonpoc ¢ ncnonesosaHnem nepemeHHou Y:
? RUSENG (COJHEYHbIN, v) ;



Mponor-[] paccMoOTpuT 3anucaHHble B 6a3e 3HaHUM hakTbl M HanedataeT Ha 3KpaHe BCe
nogxosime 3Ha4eHns nepeMeHHon Y:

Y=SUNNY
Y=SOLAR

Y=SHINY

[IPYTUX PEWEHAA HET

TexHuyeckmn ato pabotaeTt Tak. PakT RUSENG 3agaet oTHoweHe Mexay AByMs 06bekTamu.
Mponor-[] cuHTE3npyeT HOBble (hakTbl: HA MECTO NepBoro obbekTa MNOACTaBMSET 3HayeHue
«COJIHEYHbIN», Ha MecTo BTOporo ob6bekTa MO O4Yepeay MNOACTABNSIET BCE BO3MOXHbIE
(nsBecTHble N3 taktoB 0 RUSENG) 3HaueHns BToporo obbekTa. Kak Tonbko oBHapy>XeHo, 4To
CUHTE3NPOBaHHbIN (hakT coBrnagaeT ¢ ogHMM U3 akToB 6asbl 3HAHWA, PELIEHVE CYUTaeTcH
HangeHHbIM. Toraa Tekyllee 3Ha4yeHne BTOPOro apryMeHTa 3anucbiBaeTcsl B NEPEMEHHY Y 1
BblOaeTcs Ha aKpaH. [locne 3Toro NOUCK peLeHnin (CMHTE3 1 cpaBHeHne (hakToB) NPOLAOKAETCS
[0 ncyepnaHmsa 6asbl 3HaHWIN, Tak Kak BEPHbIX OTBETOB MOXET ObiTb HECKO/bKO.

3anycK 1 BbINOJIHEHNE NporpaMmmbl

Haxatne knasmwmn BBO[, Ha cTpoke ¢ BONPOCOM 3anycKaeT BbINOSIHEHNE Nporpammbl. [locne
aTtoro [ponor-[] nepexogunt B pexum «BbinonHeHWe»: 3KpaH O4YMLAETCA U BbIBOAATCS BCe
HangeHHble peweHus. HaxxaTtne nobon Knasmwm BO3BPALLAET B peXuM «PegakTnpoBaHue».

HanomHum onvcanve rpasusia n npneegem Bomnpoc, CO,D,ep)KaLLl,I/IVI 3TO Nnpasnno.

CMHOHWM (X, Y)<-RUSENG (X, Z) ,RUSENG(Y, Z) ;
? CMHOHWM ( COJIHEYHbIN, Y) ;

Pesyn bTaT BbIMOJIHEHNA NPOorpamMmbl:

Y=PAJJOCTHbIN
Y=BJIECTSAWMN
IPYTUX PEWEHWA HET

XoTa pns nonb3oBaTtens obpaboTka (hakToB M Npasui BbIMMSAUT OAMHAKOBO, TEXHUYECKMN
BTOpOe HeMHoro cnoxHee. OnucaHne npasuna CIHOHVM mncnonb3dyet aBa dakta RUSENG ¢
Pa3HbIMN NepPeMEHHbIMU, MO3TOMY BbIMUCASTLCS OHWU OOSMKHbI HE3ABUCKMMO - B JAHHOM Clyyae
Mponor-[] cuHTE3NpyeT cpady aBa dakta u ceepsieT Ux ¢ daktamu n3 6asbl 3HaHW. 3aTem K
pesynbTataM MNpUMEHSIETCA Jflormyeckas onepaums «u». Ha mecto nepemeHHon X Bcerga
noactasnsietca 3HaueHne «COJIHEYHbIA». Ha mecto nepemeHHbix Y 1 Z no ouepean 6yayT
noacTaeneHbl Bce nasecTtHble 0 RUSENG dakTbl (cornacHo onmcanmo npasuna CUUHOHNM, Ha
MecTo Y noacTaBnstoTcs 3HaveHus neporo o6bekta RUSENG, Ha mecTo Z - 3Ha4yeHns BTOPOro
obbekta RUSENG). Ons KaXporo cuHTe3anpoBaHHOro Habopa daktoB [Mponor-I Bblumncnnt
noruyeckoe 3HadveHune npegukata CYIHOHVIM n B cnyyae nofny4YeHust UICTUHbI COYTET Tekylee
3HayeHne nepeMeHHon Y nogxoasawimm oTeeTom. Mocne yero npogomkuT NOUCK.

BasoBble nornyeckue onepauun

Cospagum npepmkaT EQ, KOTOpbIM C MOMOLUBIO NMEPEMEHHON Z OMNUWIET SKBMBANIEHTHOCTb
(paBeHCTBO) OBYX OOBLEKTOB:

EQ(Zz,2);

3apgagvm Bonpoc:



? EQ(3,3);

Mponor-A1 mnwet B nporpamme npegukat EQ w nopctaBnser B Hero 3HadeHusi obowmx
aprymeHTtoB (4mcna 3 n 3), nocne 4ero npoBepsieT, BEPHO U, 4TO 0ba 3HaA4YeHUs MOXKHO
O4HOBPEMEHHO NPeacTaBUTb OOHOW N TON XXe nepemeHHon Z. OTeeT - JA.

Tenepb 3aaamm BONpoc:

? EQ(3,4);

OueBngHO, 3Ha4eHUs1 3 n 4 He MOryT ObITb OHOBPEMEHHO MPEACTaBEHblI OOHOM 1N TON Xe
nepemMmeHHon Z, noatomy otseT - HET.

Cnepytowmin Bonpoc:
? NOTEQUAL(3,4);

Mpeonkatr ¢ umeHem NOTEQUAL He onmcaH B nporpamme, lMponory-I 0 HEM Hu4ero He
n3BecTHO. B Taknx cny4vasx B [Nponore npuHaTo BblgaBatb oTeeT HET.

OTtpuuanue. B lMNMponore-[1 ecTb BCTpoeHHbIN npegukat HE ¢ ogHum aprymeHTom. [onosHum
Hawe npasuio CUHOHWMM, 4yTtobbl CNOBO HE CUMTANOCb CMHOHMMOM camomy cebe. [ns aToro
noHapobutcs npegukat EQ n BcTpoeHHbin npeankat HE:

EQ(z,2);
CMHOHMM (%, Y)<-HE (EQ(X,Y)),RUSENG(X,Z) ,RUSENG(Y,Z);

MepBas uenb npasuna CUHOHWUM rnacut, 4to X 1 Y He OOMKHbI 6bITb 3KBMBaNeHTHbI. [Ons
yCKopeHusi paboTbl Mporpammbl MOJSIE3HO MNEPBbIMM 3anucbiBaTb NpocTble uenu. [Nponor-[
npocMaTpuBaeT Lenu Cresa Harnpaeso, U Kak TONbKO BCTpeyaeT uenb, Bbigawowwyto oteeT HET,
3aKaH4MBaeT 0b6paboTKy 3HaYEeHUN (M MEPEXOOANT K MOUCKY OPYrUX PELUeHuA, ecnv B BOMpoce
copepxarcsl nepemMeHHble). CnoxXHble O/1S1 BblMUCIEHMS LEeNN Nyylle 3anvcbiBaTb NOCNEAHMMU,
HagesCb Ha TO, 4YTO [0 wux o6paboTkm pfeno He ponpaét. Bnpouem, 6anaHc mexnay
ObICTPOAENCTBMEM U YO0O0UNTAEMOCTBLIO MPOrpaMmbl Kaxkabli NPOrpaMMUCT onpeaensieT ans
cebs cam.

Wnun. B Mponore-[] HET OTOENBEHOrO CUMBOJA ANt 0003HAYEHWS JIOTMYECKOW Onepauns «um».
BMecTO 3TOro oTHOLWEHNE «UNin» 3a4aroT HanoJIHAS NPeAnKaT HECKONBbKMMI NpaBunamMu:

NANBHUAPOLCTBEHHUK (X, ¥)<-TETS (X, Y) ;
NANBHUAPOLCTBEHHUK (X, ¥) <-ASAS (X, ¥) ;
NAJILHUAPOLCTBEHHUK (X, Y ) <-MNEMSIHHUK (X, ¥) ;

OTcioga nony4yaeTcs: eCnv y 4YenioBeka €CTb TeTS WM A0S, 3HAYUT Y HEro ecTb OanbHUN
POOCTBEHHMK.

OtceueHne. O6o03HavaeTca 3HakoM «!». VHOrgoa Hy>KHO npekpaTuTb AasbHENWWA MNOUCK
pelweHnn, Korga OAHO peleHue yxe HangeHo. [Ons npumepa [ONOMHMM  OnpepeneHve
CVNHOHWM eLwé ogHoM Lenblo 1 3a0afaym BoOnpoc:

CMHOHMM (X, Y)<-HE (EQ(X,Y) ) ,RUSENG(X, %) ,RUSENG(Y,%), !;
? CUHOHUM (COJIHEYHbIA, v) ;

Kak yxe 6bino ckaszaHo paHee, [ponor-[1 paccmatpumBaeT uenu crnesa Hanpaso. Korga B
npouecce nepebopa dakToB X 1 Y npyHMMatOT paBHble 3HadeHus, npegmkat HE(EQ(X,Y)) BbioaeT
HET n nouck Ttekywmx 3Ha4yeHun X n 'Y B crnioBape RUSENG He nponssoantcs. Korga >xe nepsble
Tpy uenu BbigaloT 3HadeHne [OA, lMponor-[ nepexognt K obpaboTke 4yeTBepTon uUenn. A B
AaHHOM cny4yae 370 «!» - oTceyeHue. lNpeankar oTcevyeHUs 3akaH4mMBaeT 06paboTKy Mnpasuna,



Lenblo KoToporo aenseTcs. Takum obpasom, npasuno CUHOHKM, ponosHeHHOe onepaTtopom
OTCEYeHNs, BbldaCcT TOJIbKO OOHO, MEepBOe HangeHHoe, peweHue. [locne atoro obpaboTka
npepBéTcs.

Llenb «!» He obsa3aTenbHO OOMKHA CTOSATb MOCNeOHeNn, nocsie He€ MOXHO ykasaTb U apyrue
uenun. Noka oHM npuHMMatloT 3HadeHne A, obpaboTka He npepbiBaeTcs. Kak ToNbKo XOTs Obl
ofHa 13 uenen cnpasa ot «!» npumeT 3HadveHne HET, o6paboTka npekpaTutcs.

BaxHo 3amMeTunTb, 4TO MpekpaliaeTca MNOWUCK peleHNn TONbKO ANs KOHKPETHOro,
obpabaTbiBaeMOro B AaHHbIi MOMEHT MpaBufia, a He O/ BCEW nporpamMmbl. Takmm obpasom,
npeavkart oTcevyeHnss yaobHo UCnonb3oBaTh, B YACTHOCTU, AJ1s1 BbIXOAA U3 PEKYPCUN.

B peanusauuu MNMponora-[l BHyTPeHHeEE YCTPONCTBO ¢hakTa n rpasusia oguHakoBo. DakT — 3aTo
npaBwno, He 3aBUCsILLEE HM OT Kakux Lenen. Noatomy cnegytowime gse 3anncu paBHO3HaYHbI:

MAMA (JIEHA, BAHS1) ;
MAMA (JIEHA, BAHSI) <—;

310 0aéT HaM BO3MOXXHOCTb NPUMEHNUTb K CbaKTy npegmnkart otTce4vyeHus, KOTOprVI NOACHUT, 4YTO
Yy HenoBeka MOXeT ObITb TONLKO OoQHa Mama (eC}'II/I HangeHa ogHa, Opyrnx NCKatb He Ha,EI,O)Z

MAMA (JIEHA, BAHA)<-1;

MpeavkaT oTceyeHuss Henb3s UCNob3oBaTth B Bonpoce. OH A0oMyCcTMM TONbKO B onpeaeneHnm
npaswuna.

ApudmeTnyeckune onepauuu

Bca apudmetnka B [Mponore-I uesnoyncreHHasl, NepeMeHHble MOryT MNpUHUMAaTb TOJSbKO
nonoxXntenesHble 16-paspsagHble 3HaveHnsa B guanasoHe ot 0 o 65535.

Ons noHmaHna apugmeTnyecknx BbluncneHu B Nponore-[ paccMOTpUM ypaBHeEHWEe OBYX
nepemMeHHbIX B hopMe IMHENHON DYHKLUN:

k*x+m=y

Mo Kakon-To NpuYMHEe CTPacTb K MareMaTu4eckM abcTpakuusim npusena cosgartenen a3blka
WMEHHO K TakoMy BuAy Bbl4MCNEeHW: Bce 6a30Bble apudmeTnyeckme onepauumn Ha MNponore-[
BbIpaXatoTCH Yepes JIMHEeNHyYo yHKuunio. MNMpu k=1 Mbl nony4aem CyMMy X U m B NEPEMEHHOM Y.
Mpn m=0 mMbl Nony4yaem NpousBedeHNe k U X B NepemMeHHon y. B cBoto ovepenpb, k cogepXxut
pe3ynbTar genenus y Ha x ecnv m=0. Hy a pa3HOCTb ¥y 1 X nony4yaeTcs B m ecnn k=1.

[na BblumcneHnsa nuHenHon dyHkunm B Nponore-[ ectb npegukat BblY:

BbY(K,xX,M,Y);

YT06bl NPON3BECTN CNOXEHME, BblYATAHME, YMHOXEHMNE UMK AefleHne, NporpaMMUCTy HY>KHO
COCTaBUTb JIMHENHYO (hYHKLMIO C COOTBETCTBYOLLMMI apryMeHTaMu.

Hdonyctnm, HaMm Hy>XXHO y3HaTb pe3ynbtart geneHns 35 Ha 7. JInHenmHas dyHKums 6ypet
BbIrNSIAETb TakK:

7*x+0=35
CooTteTcTBYOLLAs 3annuch Ha s3bike lNMponor-L n pesynbTtat 06paboTkm Bonpoca:

? BbM(7,x,0,35);
X=00005
IPYIUX PEWEHUA HET



WHbiMn cnosamu, B MNponore-[ oTCyTCTBYHOT NPUBbIYHbLIE ONepaTopbl + - / * 1 BCE BbIYNCIEHNS
NPon3BOOSATCS C NOMOLLUbIO NpegukaTa BblY.

Cospagum 6onee yoobHbIn Npeankar ansg Bo3BeneHns B keagpatT nepemeHHon X. OTBeT byaeT
NOMELLEH B NEPEMEHHYIO Y:

QUAD(X,Y)<-BbM(x,x,0,Y);

VHorpga no Kkakon-To npnymnHe I'Iponor-,EI, MO>KET BblOaTb TP OQNHaKOBbIX OTBETA Ha BOMPOC:

? QUAD(3,Y)
Y=00009

Y=00009

Y=00009

NPYTUX PEWEHWA HET

YT0o06bI ncnpaBnTb 3Ty OMJIOWHOCTD, ,D,O68.BI/IM B onncaHue rnpegunkaTt otce4veHns:

QUAD(X,Y)<-BbY(x,x,0,Y),!;

Tenepb OTBET ByOET TONMbKO OAVH.

XoTa cmnocodus A3blka 9TO nogpasymesBaeT, B peanusauuun Nponor-L Mbl, K COXaneHno He
CMO>KEM Y3HaTb OTBET Ha BOMpPOC:

? QUAD(X,16);
OWMBKA 34
HET

CpaBHeHune. B [ponore-[1 HET BCTPOEHHbIX CPEACTB AJI9 CPaBHEHUSI YMCEN, HO UX MOXXHO
€co30aTb, UCNONb3YH NULWb NOrMMKY N MaTeMaTUYecKyto UHOYKUUIO — B 3TOM unocous U cyTb
Mponora. MNMomHA o ToMm, uTo [lponor-L, paboTaeT C MNONOXMWUTENbHLIMU LEMbIMA Y1CIaMMU,
3anuvwem Npasuio: Npy cpaBHEHUN C Hynem noboe ymcno X BbigacT A, ecnm TONbKO caMo 3TO
4yncno X He paBHO HyNIO:

BOJIbILE (x,0)<-HE (EQ(X,0)),!;

Mpeonkat EQ pomxeH 6bITb onpeaeneH Kak bbino nokasaHo paHee. [pegukaT oTceyeHus «!»
HYXXEH [0S OanbHenwero Mcrnoab3oBaHna B elwé ogHoMm npasune: ecnivm X > Y, TO BEPHO U
HepaBeHCcTBO X-1 > Y-1. byaem oTHMMaTL MO eguMHULE A0 TEX Nop, Noka He BbINONHUTCS O4HO M3
YyCnoBuiA:

1. BTopoi apryMeHT cpaBHsieTcsi ¢ HyneM. Torga cpaboTaeT 3anMcaHHOe Bbille NpaBuio, OHO
BblgacT oTBeT [JA 1 ocTaHOBUT nepebop 6raroaaps onepaTopy OTCEYEHNs.

2. lMepBbI 06BLEKT cpaBHSAETCA C HyneM. COOTBETCTBYIOLLEE MPaBUIO OMULWEM HUXKE, OHO
OO0/MKHO BblgaBaTb oTBeT HET v Takke ocTaHasnmBaTb nepebop.

BTopoe npaBnno BbIrNsanT Tak:

BOJIbIIE (x,Y)<-HE (EQ(X%x,0)),BbM(1,U,1,Xx),BbM(1,v,1,Y),!,BOJIbUE (U,V);

OHo BbINONHSETCA NOKa X He paBeH Hymnto. B nepemenHyto U 3anucbiBaem X-1, B NEpEMEHHYHO
V 3anuceiBaem Y-1. Ham Hy>kHO uTo6bI npeankaTt BOJIbLLE BblumTan eguHuubl 1 Bbi3biBas cam
cebsi. Boixon 13 pekypcun (Yepenbl CaMOBLISOBOB) NPOU30MAET Koraa X CPaBHSETCS C HyJIEM.
Torpa npepvkat BOJIbLUE cnpaBa ot cumeona «!» Bbigact HET n Ha atom o6paboTtka
3aKOHYUTCS.

K coxanenuto, lNMponor-[ He cnpaButca ¢ ob6paboTKon 3TUM METOOOM OOsbLUMX YnCcen, Tak
Kak OH NOoTpebyeT rnyboKoro norpy>XeHnst B PeKypCuio.



[ns peweHns aTon Npobnembl Nepenaém oT BbluMTaHWUS eguHunL, K geneHunio nononam. Mpasga,
Mponor-I1 He MOXET pewuTb 3agadvy AefleHust He4Y&€THOro uyucna Ha 2, Bedb OTBET He
NPUHaONEXNT MHOXECTBY UenbiX ynucen. MNMoatomy Ham npugérca onpepenutb npepgukat HALF
(nonosuHa):

HALF (A,B)<-BblY(2,B,0,A);
HALF (A,B)<-BbY4(2,B,1,n);

B 3aBucumocTn OT YETHOCTM umcna A, ogHoO M3 npaswun Bblgact oteeT HET, 3ato gpyroe
Hangét uenoe dncno. OHo 1 cTaHeT pelueHneM npeankata HALF.

Bynem npousBoguTb AeneHne nononaMm A0 TeX MNop, noka nepsbll OOBEKT He CTaHeT Ha
€avHuLYy 6onblle BTOPOro, MMbo nepsbil 06bEKT CpaBHSAETCS C Hynem. B nepBom criydae oTeeT
LA, Bo BTopom — HET.

BOJIbIIE (x,Y)<-BblM(1,Y,1,X),!;
bOJIbWE (x,Y)<-HE(EQ(X,0)),HALF(X,U) ,HALF(Y,V),bOJIbIE (U, V);

Onepau,vl;l aeneHnsa BblNMOJTHAETCA OO0NblUe, YeM BblHUTaHNE eOunHNLUbI, HO OTBET NoJly4daeTCcd 3a
MeHbllee YNCOo WaroB (,EI,J'IF! 16-p33p9-|,D,HbIX ymcesn MakCMMmyM 3a 16 PEKYPCUBHbIX BbISOBOB).

Mpacdunyeckne BO3MOXXHOCTU

B Mponor-[ sctpoeH npegnkat OTP ons pucoBaHnsa OTPe3KOB B YEpPHO-6enoM pexunme 512
Ha 240 To4ek. JleBoMy BEPXHEMY YI/ly SKpaHa COOTBETCTBYIOT kKoopauHathl 0,0.

OTP(a,B,X,Y,1)

Mpepukaty OTP nepepatoT 5 ob6bekToB. [NepBble ABa - rOpU3OHTaNbHas U BepTUKalibHas
KoopauHatbl HayanbHou Touku. Cnepgylowme gsa oObekTa - KOOPAMHATbl KOHEYHOW TOYKW.
MaTbin 06bEKT A0/KEH NPUHMMAaTL NMBO 3HadeHne 1 (oTpucoBka oTpeska), mbo 0 (cTupaHue).
Korpa koopanHaTbl Ha4anbHOM U KOHEYHOWM TOYKW COBMafaloT, ANMHA OTpe3Ka paBHa Hyso (OH
He pucyeTcs).

KooppgunHaTta MOXeT 6biTb OOHOIro U3 TPEX TUMOB:

1. Ywncno
2. [NepemeHHas, KOTOpas He NCNONb3YOTCA HUrAe, Kpome npegnkarta OTP
3. [lepemeHHas, 3Ha4YeHne KOTOpOW BbluncneHo MNMponorom-L

B nepBom cnyyae npeavkaT HapucyeT oanH OTPE30K 1 BepHET [A.

Bo BTopom cnyyae lMponor-[, seinonHas npegukat OTP, no oyepenn nogctaBuT Ha MeCTO
HeonpenenéHHon NepeMeHHON BCe BO3MOXHble 3HayeHusi (0T 0 oo 511 gns ropusoHTanbHOW
KoopauHatel, oT 0 po 239 gnsa BepTukanbHoW). TONbLKO MOCME TOro, Kak HapucoBaHO BCEé
MHOXXECTBO OTPE3KOB, NpeankaT 3akoH4nT paboTty. OteeT OA.

B TpeTtbem cnyyae, ecnu lMponor-[ He HawWén pelweHns ons nepeMeHHon, OTPe3oK He byaeT
HapucoBaH, a npegukatr OTP Bbigact otBeT HET. Ecnn peweHue HangeHo, OTpe3okK
oTtobpasuTcs, oteeT OA.

MNocne HaxoXXaeHws Kax[oro pelueHvs ANs npasuna, copep>kallero oavH WM HEeCKOJSIbKO
npegnkatoB OTP, [Mponor-Il nokasbiBaeT TEKCTOBLIN KYpPCOp W OXugaeT Haxartvs nobon
KnaBvwn, 3aTeM OuulaeT 3KpaH M nevyataeT pelweHue. [MOBTOpHOE HaxaTve KnaBuliun
BosBpallaet MNponor-[ K ganbHenwemMy NoUcKy peLueHui.

Mpumepbl TPEX BONPOCOB C PadHbIMU TUNaMn KoopauHar:

? 0TP(0,120,511,0,1);



? OTP(0,120,511,Y,1);
? BbM(a,2,1,511),0TP(a,120,511,0,1);

B nepBom cny4vae 6yneT HapucoBaH oguH oTpe3ok. OteeT OA.

Bo BTOpoM cnyyae oTo6pasnTCsl MHOXECTBO OTPE3KOB, CKNaablBalOLLUMXCS B 3aKpalleHHbIN
TpeyronbHuk. OTBeT JA.

B TpeTtbem cnyyae Mponor-L cHadana BblMMCAUT 3HAYEHNE NepeMEHHON A, a 3aTeM npeankar
OTP npoBenér oamH oTPE30K 13 TOYKK C KoopguHaTamu 255,120. OTBET nocne o4YNCTKU aKpaHa:

A=00255
IPYTUX PEWEHAN HET

Ecnn B Tpetbem Bonpoce nNomeHsTb MecTamu npegukatel BblY n OTP, TO K MOMEeEHTY
BbinosiIHeHNss OTP 3HayeHne nepemeHHoON A eLué He ByaeT Bbl4MCNEHO.

? 0TP(a,120,511,0,1),BbMY(a,2,1,511);

Mo ymMON4YaHWIO 3HA4YeHVEe MEPEMEHHON CUUTAETCS pPaBHbIM HYMHO, MO3TOMY OTPe30K byner
HapucoBaH M3 Touykn c koopguHatamn 0,120 u Tonbko nocne atoro [lponor-I nocuuTaet
3Ha4YeHne nepemMeHHon A.

OpHoBpeMeHHOE MCMNOoNb30BaHNe BCEX TPEX TUMOB OOBLEKTOB:

? BbM(a,2,1,511),0TP(A,120,511,Y,1);

M3 Toukn 255,120 BygyT npoBeneHbl OTPE3KM B MHOXKECTBO TOYeK C KoopauHatamu 512,Y (roe
Y nocnepoBatenibHO nNpuMeT 3HadeHnst oT 0 go 239). MNocne nosiBNeHMst TEKCTOBOIO Kypcopa,
HaXKaTus KNaBULLM U OYNCTKN dKpaHa ByaeT HanevaTaH OTBET:

A=00255
Y=1
IPYIUX PEWEHWA HET

Ons 'Y BbiBOOUTCA, NO-BUOMMOMY, UHOEKC 3TOMN HEONPELENEHHON NepPEMEHHON.
Tenepb co3gagnm npegmkaTt DOT v HanonHKMM ero hakTaMmm 0 KoopAamHaTax TOYeK:

DOT (256,40);
DOT(142,100);
DOT(370,100);
DOT(184,190);
DOT(328,190);

3apagum Tpu Bonpoca. Nepsbin BolgacT oTeeT OA, BTopon - HET:

? DOT(142,100);
? DOT(14,10);
? DOT(A,B),DOT(C,D),0TP(A,B,C,D,1);

TpeTtuin BonNpoc NpmBeRET K Takomy noeefeHuto MNponora-[: ns 6a3bl 3HaHWN OyOeT BbibpaHa
nepeasi napa To4eK (OHM OKaXKyTCsl OAMHAKOBbLIMM) M HAPUCOBAH OTPE3OK MeXAy HuUMKn (gns
OAVHaKOBbIX TOYEK 3TO OTPE30K HyNeBOW [/IMHbl). 3aTeM MNOocCfe HaXaTus KaaBuwm 3KpaH
OYUCTUTCSH U NOSABUTCS OTBET:

A=00256
B=00040
C=00256



D=00040

Haxxas knaBuwy ewé pas, Mbl no3soanm lNponory-I npogomknte NoUCK peleHnin. 3 6asbl
3HaHW BypeT BbibpaHa crnenyroLlas napa To4eK U HapMCOBaH OTPe30K Mexxay Humu. OgHako, Ha
9KpaHe BCEé eLé ocTaHeTcs npefplaywmin otBeT. Pa3 3a pasom Haxumas knasuwy, Mbl 6yaem
BUOETL ClledylowWmin OTPE30K, HO Npeaploylume 3HadveHust nepemMeHHbix A, B, C, D. Korga Bce
BO3MOXXHbIE€ COYeTaHMs KoopauHat n3 6asbl 3HaHUM 6yayT nepebpaHbl, NOSABUTCS OTBET:

IPYTUX PEWEHAN HET

Ons Toro, 4tobbl puUcoBaTb OTPE3KM HE MO OAHOMY, a BCe cpagdy, co3gaamm npasuno STAR n
3anycTuM ero Ha BbINOSIHEHWE, 3aaB BOMNPOC:
STAR( )<-DOT(A,B),DOT(C,D),0TP(A,B,C,D,1),NO();
? STAR();

MocnepHnin npepukat NO Hurpge He onucaH, NO3TOMY OH Bcerga 6yaet Bbigasatb HET, a
3HaunT 1 Bcé npasuno STAR Toxe npumeT 3HadeHne HET. Jaxe Hanga B 6a3e 3HaHUA haKkTbl U
HapucoBaB OTpe3oK, [ponor-I 6yger cumMtaTb, YTO OTBET Ha Bonpoc ?STAR He nonydyeH,
NO3TOMYy He HanedataeT Ha 3KpaH 3HayeHust nepemeHHbix A, B, C, D n npogonmkut nckatb
otBeTbl. Korga 6asa sHaHui 6yget ucvepnaHa, lNMponor-[l nokaXkeT TeKCTOBLIN Kypcop, a nocne
HaxkaTtus knasmwm - oteeT HET. Begb npegukat STAR Tak H1 pasdy He NpuHan 3HadeHne JA.

Kak y>xxe 6bl10 cKka3aHO Bbllwe, NMPaBuUIO MOXET copepXXaTb HecKonbko npegmkatos OTP, a
TakxXe gpyrue npasuna, Kotopble BktovaroT npegmkat OTP. 9To no3BonseT pucosaTtb LOBOSbLHO
CNOXHble KapTuHbl. CTpas oTpesKkn, MOXXHO A0BUTbCA AaXke HEKOTOPOro Nogobus aHnmaumn.

YnpaxHeHus

1. O6bscHuTE paboTy nporpamMmmbl HaxoXxgeHus N-ro yncna drboHavun:
ON(1L,1)<=1;
OMN(2,1)<=1;
N1(N,A)<-BbM(1,a,1,N);
N2 (N,B)<-BbM(1,B,2,N);
ON(N,F)<-N1(N,A),N2(N,B),0N(A,x),0N(B,Y),BbY(1,X,Y,F);
? ON(7,F);

2. Hanunwwute nporpammy, BbluncnstoLyto haktopuan ymucna N.
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