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[MPEAVCITOBUE

. npejsiaraeMoi YdTaTesio
KHHTe BEJIeTCS pacCKa3 O TOM, KaK FOTOBSITCS 3374 K UX
peLIeHUIO Ha 3JIeKTPOHHBIX BBIYHC/IHTENbHBIX MaluuHax (DBM)
C MpOrpaMMHBIM ynpasJseHueM. UuraTesb NpuUraaiaercs
K paboueMy CTOJYy NPOrpaMMHCTa, EMy PacCKa3biBaIOTCS
B JIETAJISIX KOHKpeTHbIe OCOGEHHOCTH MOATOTOBKY 33144
K MAalUMHHOMY peluenuio. B kauecTBe 3ajay-npumMepoB BeIGpaHbl
3ajayu C 3aHUMATEJIbHbIM CIOXKeTOM, JIJIsl pelieHvsi KOTOPBIX
HY>KHa CMeKaJIKa.
BriGpanHble 3aa4i MOXKHO YCJIOBHO HA3BaTh JIOTHUECKUMHY,
TaK Kak JIJIsl UX pelueHHs1 TpeOyIoTCsl He CTOJIbKO BBIYHCJICHH S,
CKOJIbKO JIOTHYECKHE paccyxkeHusi. Takue 3ajaun BCTpeyaTcs
oueHb yacTto. Tak, urpasi B JOMHHO, LIAXMAaThl WJIH LIALUKY, MBI,
«pacCUMThIBasi» CBOM X0, K apu(pMeTHKe He oOpaliaeMcs,
He BBIUHCJISIeM, a PacCy1aeM.
Ilnst pewnenus: Takux 3afa4y Ha IBM nporpaMmucT foKed yMeTh
UCMOJIb30BaTh BCe BO3MOXKHOCTH MALUMHEL, T. €. 00paliaThecst
He TOJIbKO K yAMBHTEJIbHBIM BEIYHCIUTENBHBIM CIIOCOGHOCTSM ee,
HO U MPUBJIEKATh Ha NOMOLLbL yMeHne DBM OricTpo nepeGuparthb
BapHaHThI, MOJL30BATbCS OOJBIUMMU BCIIOMOraTeJIbHBIMU
TabJMLaMu, XpaHSIILIMHCS B €e MaMsiTy, epedMeHOBhIBATh
HCIOJIb3yeMble BEJIUUMHBL, COPTUPOBATH UX U T. [. OT yMeHHS
HCTOJIb30BATh CTOJb Pa3HOOOPa3HbIH HAGOP MaLUMHHBLIX CPENCTB
3aBHCHUT CTHJIb U KPACOTa NOJyYaeMbIX aJrOPUTMOB U PEILEeHHU.
Hapsiny ¢ 3aHuMaTe IbHOCTBIO ClOXKeTa, B KaX0il 3ajaye
MOMYEPKUBAIOTCA U HEOObIYHbIE, 3aHUMAaTEebHbiEe OCOGEHHOCTH
ee pewtenust. I1pu ananuse npenmaraeMeix B KHUre 3a7,a4, cHayasa
paccMaTpHBaeTcsi BO3MOXKHOCTD NOCTPOEHHsI aJiropuTMa
ee pewieHusi B popme, yNOGHOH ISt HCNOJB30BAHUS YEJIOBEKOM
«BPYYHYIO», T. €. 6e3 MpUMeHeHus] UM KaKoi-1100 BCIOMOraTeIbHOM

- TexHuKH. [Tocse sToro BENETCSI KOHCTpyHpOBaHue aaropurma,

KOTOPbIH 3aTeM CTaBUTCS B OCHOBY JIJIsi HAKMCAHUST TEKCTA
MpOrpaMMbl. ITOT NpeIMALINHHBI aJITOPUTM 384aCTYIO
3HAYUTENbHO OTJIHYAETCs OT TOrO, KAKUM MOJIb3YEeTCs YEJIOBEK.

Jlast yutaTens: pa3oOpaThbCsl B pelleHuy KaxKioH 3aaud — 370,
BO-NE€PBBIX, MOHSATH U HAYYUTbCH MPHUMEHSTH AJTOPUTM, 3ajaHHbIH
B (hopme «J7151 uesioBeKa», 1, BO-BTOPBIX, U3YUHTh CXEMBbI
AJITOPUTMOB «[IJ1s1 MalIuHb». CXeMbl, MpuBeIeHHble B KHUTE,
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u3o6paxeHsl B popme, 61U3KOH K CTaH/IaPTHOMH, He3HAUUTEJIbHOE
OTCTYIUIEHHE OT CTaHAapTa C/leJJaHO YMbILIJIEHHO, uyToGBl 00JerYuTh
pa6oTy uuratensM. Hurareu, 3HaKOMbIE C arOpUTMHYECKUM
sisbikoM AJIMMP-65, MOryT NMO3HAKOMHTBCS C TeKCTaMu pabouux
nporpaMM, KOTOpbIe NPUBE/IEHbI B IPUJIOKEHHH BMECTe

C MHCTPYKIHAMH N0 UX UCMOJB30BAHHIO Ha IBM cepuu

MHP u CM 3BM.

1151 MTOHMMaHuUs CYLeCTBa BCEX PACCMATPUBAEMBIX B KHUI€
BOMPOCOB JIOCTATOYHO MaTeMAaTHYeCKOH MOrOTOBKY B obbeme
cpejiHeil LIKOJIB!, HO paboTa ¢ KHUIOH TpebyeT OT yuTaTe/s
BHUMATEJLHOCTH U HACTOHUMBOCTH, Ka4yeCTB, CTOJIb XapaKTEPHbIX
2151 pa3paboTyvKa aJropuTMOB H NPOrpamMM. Harpano# 3a Tpya
GyfeT pacluupeHye MpeICcTaBJeHuHil 0 BOSMOXHOCTSX MPHMEHEHH
3BM 1 HEeKOTOPhIX TOHKOCTSIX B paboTe MO MOArOTOBKe 3a1aY

K ux peueHuro Ha IBM.

Paspa6oTka TEKCTOB MPOrpaMM OCYLIECTBJIEHA B JabopaTopuH
neparoruueckoil KuGeprueruku CuMdpeponosbCKOro
rocyHusepcutera. ABTop 0JarofapuT COTPYAHHKOB JadopaTopun
J1. Y. Bnansikuny u T. IT. THareHko, a Takxe C. C. HeiweBa

32 GOJILLIOH TPY/L MO MOJArOTOBKE U OTJIaJjKe BCEX NPOTPaAMM.
OT3bIBBl M MOXKEJAHHUS MO KHHUre IPOCHM HAMPaBJsATh MO afpecy:
952601, Kues, 1, I'CI1, Kpeuiatuk, 5, U31aTe/ILCTBO «TexHika».
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I'nasa 1

allliHa BEICTYMaeT
COMEPHUKOM uesioBeKa B urpax. OHa «06/yMBbIBaeT» CJIOKUBILIHECS
CUTyallH B XO/le HIPbl, «[IPHHUMAET» pelleHusl O TOM, KaKoH
ouepeHOHN X0 JieNaTh. Hpoeonﬂ TOeJIHHOK, MallInHa
PYKOBOJICTBYeTCst CTpaTertei, OCHOBHBIE TIOJIOXKeHHs KOTOPOH
XPaHUT B CBOEH MaMsTH.

Ecnu conepHuKOB pa3MecTuTh B Pa3HbiX KOMHATAaX H XOJA MALUHHBI
coobL1aTh YeJIOBEKY C MOMOIIBIO 3AMUCKY, HaneyaTaHHoH,
HampuMep, Ha MalUHHKE, TO YEJIOBEK MOXKET O KOHIla UTPhl

H He JlorajaTbCs, 4To ero conepHukom 6eita SBM, HacTONBKO
JIeHCTBUS €ro NapTHepa o NOeHHKY ObLTH «Pa3yMHBIMU

H JIOTHYHBIME». DBM J10BKO H36eraJia JIOBYLIEK U caMa ymeJia
NOJACTpaKuBaTh 3aMBICJIOBATHIE KO3HH.

Ha yeM ke oCHOBaHa 3Ta CTOJIb BIEYATJSIONIAS] PA3yMHOCTh
MalIvHHOro rnosesieHusi? KoHeuHo, Ha 3apaHee pa3paGoTaHHOMH
nporpaMMe ee NoBe[eHUsi B UrPe KOHKPETHOIO KJacca.

Huxe, Ha npuMepax MojenuposBaHust npouecca Tpex urp IBM

C UeJIOBEKOM, PACKPBIBAIOTCS HEKOTOPEIE OCOGEHHOCTH
KOHCTPYUPOBAHUST UI'POBBIX MPOrPaMM.



BM

UI'PA «'OHKH
10 BEPTHKAJIN»

¥Ycnopua wrppl. [losem assi urpel siB-
JisieTCsi BepTHKaJbHAsl I0JI0CKa, pasfe-
JieHHasi Ha N OJMHAKOBBIX KJI€TOYEK.
B urpe yuyactBylorT ABO€, XOAST NHO Oye-
peau. CnesaTh X0l — 3TO 3HAYUT Hpo-
JBHHYTb LIALIKY, CTOSILYI0O K Hayamy
Urpbl Ha KJIeTKe ¢ HYJIeBBIM HOMEpOM,
BBEPX Ha p KJeToK (1<<p<<M, M<N).
OuepenHoit Xox He [OJXKE€H INOBTOPSThH
NpejlIecTBYIOINIA X0A COnepHHKA.

Ha puc. | nokasaHo apa xoaa: nep-
Bblil — Ha TPH KJE€TKH BBepX, BTOPOH —
Ha aBe. [loGenuteneM cuuTaercs TOT H3
UIpawInMX, KOTOPBHIH CyMeeT NepBHIM
JOCTUTHYTb KJIETKH ¢ HoMepoM N ujH
IPHHYJUT CONEPHHKA NMepeliarHyTh ee.

3anaua COCTOUT B TOM, 4TOOBl HaHTH
ceKkpeT GecrnpoUTpHILIHOTO YYacTUsi B Ta-
KOH Hrpe. 3TO 3HAYHT nepej HayaJoM
UTrpbl YMeTh OTBETHTb Ha ABa BOIpOCaA:

KakUM 10 oyepenu, nepBblM HJIH BTO-
pbIM, BCTyNaThb B Hrpy?

Benp 370 3aBHCUT OT TOro, KakHne yucia
B3ATHl B KauecTBe 3HaueHHit N u M;

KaK cJellyeT pacCYHThIBATb CBOH XOI
rocjie Xoa NpOTHBHUKAP

O ToM U3 yyaCTHHKOB Hrphl, KOTOPHIH
3HaeT OTBeTHl Ha o6a Bonpoca, roBOPST,
4YTO OH BJlajfieeT OecnpOMIPHILHOA CTpa-
Terneit B urpe «['OHKH N0 BepTHKAJH>.

ITouck 6GecnpoHrphIIIHOK CTpaTeTHH
6yneM ocylllecTBJATbL HEOOLIYHO: Ha Bpe-
Ms OTJIOXKHM pacCMOTpeHHe HWCXORHOMH
UIpbl U o6paTuMca K APYro, BCoMora-
TeJbHOlT urpe. Msyuns ocoGeHHocTH 3TOH
UTPBl, HAXOAUM CEKpeT ee GecnpoHrphILL-
HOTO NpoBeleHHusi. 3aTem nocTapaeMcs
YCTaHOBUTh [1YOOKYI0) aHaJOTHIO MEXIY
BCNIOMOraTe/ibHOH HTrpoil H urpod «I oHKH
110 BEpTUKAJH», YTO NO3BOJHUT HaMm cop-
MYJIHPOBATh HCKOMY10 6eCrpOHTpHILIHYIO
CTPaTerdi® B paccMaTpHBaeMoil urpe.
OnuiieM BCNOMOraTelbHYIO HIpY.

HrpoBoe mosie nJsi 3Toi HIrpbl npen-
craBjsier coboil peuleTky H3 M BepTH-
KaJbHBIX H N TOpPH30OHTaJIbHBIX JIHHHH,
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Bce nMHHH INlepeHyMepOBaHBl TaK, Kak
NOKa3aHo Ha pHc. 2. MirpawT nBoe, XogAT
no ouepeny. Cnenath NepBblii X0 — 3TO
3HAYUT [POBECTH U3 CAMOH JIeBOH HHIKHEH
TOYKH HIPOBOTrO MOJISI OTPE30K, HAanpH-
Mep Tak, KaK noKas3aHo Ha puc. 3 (cnJjoui-
Hast auHus). IltpuxamMu nokasaHo, Kax
MOXKHO chesaTth cienywimui xon. Henas
XOL 3a XOIOM, YYaCTHHKM HLPBl BblUEp-
4YUBAKOT HA HIPOBOM IOJ€ JIOMAHYIO JIH-
HHMIO, NIPH 3TOM OHAa He [OJIKHA HMETb
BEPTHKAJbHbIX 3BE€HbEB MU, 4YTO OYEHb
Ba)XHO, HOMep cTos611a, Ha KOTOPOM 3a-
KaHYHBAETCS OTPe3OK, BblUepUHBaEMblil
IpH BHINOJHAEMOM XOA€, NOKa3blBaeT, Ha
CKOJIbKO CTPOK BBEDPX MNPOJABHHYJICH CO-
NIEPHHK 32 3TOT XO[.

O6parumcs eme pas k puc. 3. 3aech,
BBINOJIHSISE XOJ, UrPOK INOJHSJICH Ha Tpe-
ThIO CTPOKY (€ro OTPe30K 3aBepileH Ha
TpeTbeM C€ToJi61e), BBLIIOJHUB BTOPOMH
XOfl, €ro CONepHHUK NOAHSJICS €lle Ha ABe
CTPOKH H IO3TOMY KOHel| BblY€pUEHHOro
UM OTpPe3Ka HaXOAMTCS Ha BTOPOM CTOJIG-
ue. Ecau Tenepb HayMHaBUIMi HOPY yyacT-
HUK 10JKeJIaeT NOAHSTHCS Ha OJIHy CTpO-
KY, TO OH JIOJI3K€H NIPOBECTH CBO#i OTPE30K
B TOYKY, OTMEYEHHYI KpecTHkoM. W3
ONHCAHHUA MUTPOBOIrO NOJIS SICHO, YTO GOJIb-
e, yeM Ha M CTpOK BBEpX 3a OJHUH XOA
HOPOABUTATbCS HEJb3S.

[lo6enuTtenem B urpe cuuraercs ToT U3
YYACTHHKOB, KOTOPBIH CyMeeT NepBhiM 3a-
BEPUIMTb XOA Ha ropusoHTasu N HJH
3aCTaBUT COMNEPHHKA INEpeliarHyTh ee.

IMpuctynas k orbickanuio 6ecrnpo-
UIPBILIHOK CTpaTerud, BBOAWM MNOHATHE
«ocobasi Touka» Mrposoro nossi. Oco6oit
Ha3plBaeTCsl TOYKA HMTPOBOro NOJSs, AJIS
KOTOPOH BCSIKHH NPOBEJEHHLI U3 Hee IO
NpaBHJIaM HIPHl OTPE30K BeleT K Mpo-
HIpBILTY 32 KoHeyHoe uucio xoaoB. Oc-
HOBHOE CBOHCTBO OCOGBIX TO1€K — HHKa-
KHM OIHMM NPABHJbHBIM XO0OM H3 OHOM
TOYKH HeJIb3si NONacTh B APYryio ocobyio
Touky. Ocobble TOUKH, OTMeuYeHHBle Ha
UrpOBOM 1oJle, AJsi ciayuas N=13 u
M =4 noxazaupl Ha pHC. 4, ocobble TOUKH
BbilleJIeHbl KDYXXKaMH, a Heocobble —

FPuc. 1

Puc. 3

8
8
7
6
5
4
3
2
1

(=]

Puc. 2

Puc. 4




Puc. 5

kpectukamu. Eme pa3 nogmerum, 4to u3
pHC. 4 BUJIHO, YTO OJHUM XOAOM U3 JIIO-
6oif 0co60H TOYKH B JAPYryKw Ionactb
Hesb3sl, @ 3a ABa XO/a Bcerjia MoxHo. M3
CKa3aHHOTO CJIEeLYyeT CTPATerusi Urphbi:

3aI0JIHMTE KOMUIO HTPOBOTO MOJISE OCO-
6LIMH TOUKaMU;

IIOCMOTPHTE, €CThb JIH BO3MOXHOCTb
NepBbIM XOJOM IONacTb B 0COGYIO TOUKY,
U €CJIH eCTb, TO BCTymnaiiTe B HIpy mnep-
BbiM. Ecau HeT, To «ycTynaiTe» Inpaso
[I€PBOr0O X0/1a BallieMy CONEPHUKY.

$IcHo, uTO, HelcTBYsi TakuM o6pasowm,
Bbl HE aIMT€ CBOEMY CONEPHHUKY BO3MOX-
HOCTH Nonactb B 0co6yl0 TOYKY U paHo
WJIH MO3/HO OH MpOHrpaert.

Paccmorpum npumep. Ilyete N=13
u M=4, Torga B Urpy cjienyer BCTynath
MepBbIM U XOAMTb 60 N0 TpeThel, JH60o
00 yeTBepTOd BepTHkanu. Ha puc. 5 no-
Ka3aHbl ABa BO3MOMHBIX IEPBBIX XOAa
B Hrpe.

Hrak, 6ecrnipourpelllinas cTpaTerusi Bo
BCIIOMOraTeJbHOH Hrpe HaijaeHa. Yeso-
BEK, DELUMBIIMH CBHITpaTh NApPTHIO, 3HAET,
KaK OTBETUTb Ha BOIPOC, KAKUM IO OYe-
peau BCTynaThb B HIPY, H 3HAET, KAaK CHe-
JaTb CBOH ouepenHoi xox. Iais sroro,
KOHEYHO, OH [OJI?KEH YMeTb HU3rOTOBJSATH

ce6e «LINapranky» — KOIMHIO HIPOBOTO
10Jisl C OTMEYEHHBIMH OCOOLIME TOUKaMH.
Kak 310 nenarb — 6Gyjer pacckasaHo Hu-
¥Ke, a celyac 3afiMeMcsl CONOCTaBJIEHHEM
TOJBKO YTO pa3paboTaHHOH BCIOMOra-:
TEJIbHOH Mrphl ¢ Urpol «['oHKHU no BepTH-
KaJju». OTHILEM aHAJIOTHIO MEXAY 3THMU
HIPaMU.

M3 npuBepeHHOro ONHCaHHsi Mrp BHI-
HO, 4TO XOTSl BHELIHe 3THU WUrPbl pas3Jiuy-
Hbie, Belb OHH TNPOBOAATCH HAa COBCEM
HEINOXOXHX HIPOBHIX MOJSX, Y HHX MHOIO
obitero. Bo-nepBbix, KaxXHOil NO3HIIMH,
BO3HHKamIleHd B urpe «['oHKH 1Mo BepTH-
KaJii», MOXHO BCErja NMocTaBUTb B COOT-
BETCTBHE OJHY €JIMHCTBEHHYIO MNO3HLHMIO
BO BcromoratejbHoil urpe. Bo-rophix,
KaX/JOMy XOAY B OAHOH HIpe COOTBET-
CTBYeT €JHHCTBEHHbIH XOA B APYroi U Ha-
o6opoT. B-TpeTpux, KoHel Hrpbl 06HapY-
JKHBaeTcs OJJHOBPEMEHHO, U €CJIH B OJHOH
u3 urp urpox A nobepun urpoka b, To
H BO BTOPOH Hrpe mobeaurteseM siBJsieTCA
urpok A. Takue urpbl, cXoiHble B CBoeil
JIOTHKE, Ha3blBalOT H30MOP(PHBIMH. *

Bce cxasaHHoe nosBoJisier caesaTh Ta-
KOH BBIBOJ: BblUEpUEHHOE HIPOBOE MOJe
C HaHEeCEHHbIMH Ha HeM OCOOBbIMH TOYKa-
MH MOXXHO paccMaTpHBaTbhb H Kak «Linap-
rajKy» AJist Urpbl «OHKH IO BEPTHKAJIH>.
Jlnsi 3TOro j[ocTaTOYHO cKas3aTbhb ceGe
BMecTo: «[IpoBoxy orpe3ox no n-it Bep-
THKanu» ¢pasy: «[lpoaBuraio Waliky Ha
N-10 KJI€TKY BBEPX>.

PekomeniyeM npoBepHTb 3Ty peKOMEH-
JNallHi0 B MNpPaKTHYECKOM IIO€AHHKE, Chl-
rpaB ¢ KeM-HHOYAb napTHIO B Hrpy «I'OH-
KH MO BEePTHKAJH», HCIOJb3ysi HIPOBOE
noJjie Ha 13 KJeTOK ¥ orpaHHyYeHHe: Npo-
JIBUraTh LIalIKy BBEPX MOXXHO He 6oJee
yeM Ha ueTbipe KJeTkH. HHaue roBops,
Urpa NpOBOAHMTCH MPH HayaJbHBIX YCJO-
Busix N=13 u M=4. B urpe ucnonab3yi-
Te INapranky, 13o6pa>keHHylo Ha pHc. 4.

[lpuctynaem Ko BTOPOIl YacTH pelleHHs
3ajauy, HayMHaeM pa3pabOTKY aJirOpHT-
Mad, NPHIOAHOTO [JISi COCTaBJEHHS] IIPO-
rpamMmel, pa6oTas no koropo, 3BM cmo-
JKeT yCIellHO CONEPHHYATEL C YeJOBEKOM.
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Asroputm
T
3BM

Ilpexxne Bcero zamernm, uto o6yueHHe
MallkiHbl 6yneT BeCTHChb Tak, YToObl OHA
yCNeulHo HMrpajia BO BCIOMOTaTeJbHYIO
urpy. Ias sToro Ham Heo6XOAHMO Ha-
yuuth IBM Haxonutb Bce ocobble TOUKH
HIPOBOrO IOJIs, NPHFOTOBJEHHOLO JJisi
3TOH Mrpbl. MiIrpoBble 1noJisi Npyd 3TOM MO-
ryT OHITb CaMbIMM pPAa3JHYHBIMH H JJsI
JII060TO U3 HUX MalUHHA JOJXHa HE TOJb-
KO HaWTH, HO M 3allOMHHTb BECb PUCYHOK
NOJISi C OTMEYEHHBIMH OCOObIMH TOYKAMMU.
3arnsigbiBasi B HADHCOBAHHYIO B €€ NaMs-
TH LINaprajikKy, MaumiHHa U 6yaeTr BecTH
MIOEIHHOK C YeJIOBEKOM.

Haunem ¢ Toro, uto coo6Ium MaluyHe
NOJIHbie pa3Mepbl HIPOBOrO NOJsA, T. €.
yKaxeM YHC0 cTpok N U uucio cTos610B
M. Hrposoe nose B naMsaTH MalIHHbI
«M306pa3suM» B BHAE MACCHBA YHCENJ H3
N ctpok u M cron6uos. O6pa3ys MaccHBs,
NPUCBOHM eMy UMst A H TO, uTO OH Gyaer
umetb N cTpok u M cTon610B, 0603HaYuM
tak: A[N, M]. Yutarteno sicHo, uto Bce
TOUKH BE€pPXHEH CTPOKU eCTb 0coOble, B Ka-
4yecTBe 4YMCJia, 0603Hauyalllero ocobyw
TOuKy, BhibUpaeM Hoab. Ha puc. 6, a
NOKa3aH ()parMeHT CXxeMbl aJropuTMa, Ko-
TOPbIii Pa3bACHSAET, KaK BCE 3JIEMEHTbI
BepXxHeil cTpokH maccua A[N, M] noay-
4alpT 3HaueHHe «0». ITo fenaercs B LiM-
KJie, mapaMeTp LHKJIa o6o3HaueH GYyKBOi
I, 1o tex mnop, noka I<<M, sneMeHTHI
A[N, 1], AN, 2] u 1. & no A[N, M] nony-
4aioT 3HayeHue «0». Ha puc. 6, 6 noka-
3aHO WIpoOBOE MoOJe, CKOHCTPYHPOBAHHOE
K 3TOMy MoMeHTy. 3arem DBM, paboras
B COOTBETCTBHH CO CX€MOH aJjiTOpHTMA,
NOKA3aHHOH Ha pHC. 7, @, IPUCBOUT BCEM
OCTaJIbHBIM 3JieMeHTam maccuBa A[N, M]
3HaueHne «2». Ha puc. 7, 6 nokasano
HICPOBOE MOJie B TOM BHIE, B KAKOM OHO
Byner nonyyeHo: «0» — 0603HaYeHbl OCO-
Oble TOYKH, a UHPOH «2» — BCce TOYKH
MaccuBa, NokKa eile He obcyenoBaHHbe.

Tenepp MOXHO NPUCTYNHTL K OTHICKa-
HHIO OCTaJIbHbIX OCOOLIX TOYEK, KOTOpbie

BBOJ JAHHBIX
M=_..; N=..., AN, M]

AN, 11=0; I=1+1

Puc. 6 a 6
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Puc. 8

MOTYT OKa3aThCsl Ha IaHHOM HI'POBOM IIO-
Je. Jlenaem 310 Tak: pacCMaTpHBaeM BCe
TOUKH MacCHBa IO OYepeaH U AJs KaxkKaoH
u3 Hux, Hanpumep A [/, J], mbicsieHHO BbI-
NOJIHSIEM BCce BO3MOXKHBIE, pa3peliaeMbie
NpaBUJIaMH HIphl, XOAbl H3 3TOH TOYKH.
SToT npouecc pasbsiCHsIET puc. 8.

Ha pucyHke kpy»xoukamu 0603HaueHbl
TOUKH, B KOTOpble MOXXHO IONACTh 32 OJUH
Xoz. Beinosnusig 3Ty npouenypy s Kax-
JIOH TOYKH, a NpPOBEpPKy cJeAyeT HayaTb
¢ Touyku A[N—1, M—I], T. e. c TOUKH, KO-
Topasi Ha puc. 8 oTMeyeHa KpPECTHKOM,
HY>KHO BHHMaTeJIbHO -CJIHTh 3a TeM,
B KakoH — ocobolt HJiH HeocoOol TOYKe
MOXKHO OKa3aTbCsl, COBEPIUHB ouepenHOH
xoa. Ecau, nenasi xonb U3 o6cienyeMon
TOYKH, MBI XOTSl Gbl OJUH pa3 oKaxKeMcsi
B 0co060il TOUKE, TO MOXHO CH€eJaTh BHI-
BOJ, YTO ofcienyeMasi HAMH ToukKa (u3
Hee fiesatoT BooOGpaxaemeie xonnl) A[/, J]
siByisiercs  HeocoGoit. Heo6xonuMo mnowm-
HHTb, 4TO U3 0C060Ii TOYKH B APYIYIO OCO-
6y10 3a OfMH XOA NonacTbh Heab3s. Ecin
Mbl YCTaHOBHJH, uTo 3jemeHT A[l, J]
COOTBETCTBYeT HeocoGOoH TOuKe, TO €My
npHcBauBaercsi 3HaueHne «I». Ecnn xe
HH OIMH H3 NpPaBHJbHO COBEPLIAEMBIX X0~
nos u3 A[l, /] He npHBOAHT B 0CcOGYIO

TOYKY, TO CUUTAeM AAHHYIO TOYKY 0COGOMH
¥ npucsausaem saementy A[/, J] 3nave-
Hue «0». B ToM, uTO 3TO TaK, npeaJjiaraeMm
y6enuTbCsi €aMOCTOSITEIbHO, Pa3MeTHB
HIPOBOE noJjie He6OJbLIOro pasMepa BpYY-
HY10; 110JI€ MOXHO B35Th paaMepom N=7,
M=3.

PaGory MallMHBI, KOTOPOil MBI NOpY-
4aeM OTbICKaHHE OCOOBIX TOYeK, MOXKHO
OpPraHu30BaTh TaK, KaK IOKas3bIBa€T CXe-
Ma ajroputMa, H3o0pakeHHasi Ha puc. 9.

Puc. "9,
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B 3TOit cxeMe HCNO.1b30BaHbl 0G0O3Haue-
nus: S u B — Homepa cTpok; X — Homep
cronbua; R — BcnomorateabHass nepe-
MEHHAs, CMBIC] KOTOPOH MOXHO HOHHATD,
€ClH BHHUMATe/bHO DacCMOTPeTh CXEMY
U pHc. 8; K — cueTyHK, ¢ ROMOLLBIO KOTO-
pOro NpoBepPsIeTCs YUCJO CAENAHHBIX XO-
AOB MPH HWCCJAENOBAHHH OAHOH TOUKH;
X1 — BcnomorarebHas nepemeHHas. [1o-
cie pabotel IBM no 3710# uactu obiuero
aJropuTMa (GOpMHPYETCs HrpoBoe MoJie
C HaHeCeHHBIMH Ha HeM OCOGBIMM TOUKAMH
Afl. J]=0. Ha puc. 10, a, 6 nokasau
upHMep TakuM o0Opasom MOJArOTOBJEHHO-
rO NOJIS AJISi MTPH NPH HauajbHBIX YCJO-
BUAX N=12 1 M=3.

Ha 3Tom noaroroBka urpoBoro mnoss
3aBeplieHa. Kak e O6yaer nporekath
npoiecc urpei?

[Tpuctvnas k urpe u uMest B KauecTBe
COMEpHHKA Ye10BEKa, MallliHa, KaK U ye-
JIOBEK, JIOJIZKHA PeLINTb, KAKOH N0 ouepe-
JM el BCTynaTb B MIPYy — NepBOi HJIH
BTOpoH. [las 3TOr0 OHa n0sXKHa mpose-
PHUTb, MOXKHO JH €l NepBBIM XOHOM IO-
nactb B 0ocobyio Touky thna A[l, J]=0.
Ecau 3to Boamoxuo, To 3BM poaxua
XOAUTb NEPBOH, B NMPOTHBHOM CJyyae —
OHa «yCTyNaeT» XOL YeJNOBEKY.

Puc. 10 a 6
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X0J4 YENOBEKA

Bbl OLUHBANCE

Puc. 11

[Tocse Toro, kak peuiedHe o BCTyILIe-
HUM B MDY NPMHATO, BCSKHII CJIENYIOMHE
ouepenHoit xon 6yaeT COCTOAThL B TOM, YTO
M3 TO4ykH (Bceria Heoco6GOH) MalliHHa
JOJIKHA «IpoABHTaTbCsi» B ocobym. Ilo-
CJ1€10BaTeJIbHOCTb MALIMHHBIX JeHCTBUH,
COOTBETCTBYOLAs 3TOH 4acTu o6IIero an-
ropurma, 3ajpaercsi cxeMmoH, u300parkeH-
HOil Ha puc. 11, rne S — HoMep ropuson-
TajK; X — HOMep BepTHKAa/iu Ha HTPOBOM
noJie.



B uucJae 3aroTOBJEHHBIX PenJHK, ¢ KO-
topeimd DBM obpauiaercs B xone rnoe-
IHHKA K Y€JOBEKY, NPefyCMOTPeHbl TaK-
xe pensukd «Bbl npourpanu» u «Bel
OLHGIHCHY.

Ha puc. 11 Bbiaesen 670K NPOBEPKH
Ka)<joro xona uenoseka. Ilposepsercs,
He cleJiajl JH YeJOBeK KaKylo-HHOYIb M3
JIBYX BO3MOXHBIX OWHMOOK: pacrno3HaBa-
Tesb |T—P—S|>0 BbificHsier, He Cle-
JlaHa J¥ yYesjoBeKoM OluHOKa, Korna OH
3aBeplUKJl BblUEpUHBaHHE OTPE3Ka Ha Bep-
tukasu K, B To Bpems Kak ero xoll R#*=K.
Pacnosnapatensbs P=X nposepsier, He
NOBTOPHJI JIH YEJIOBEK MpelblAyIIHA X0/
conepuuka. bykBamu T u P oBo3HayeHbl
COOTBETCTBEHHO HOMEp CTPOKH H HOMep
cTosbua, Ha KOTOPOM cJieyeT 3aBepliaTh
BoluepuuBande npsMoi. Ecoin 3TOT XKe xon
nepeOpMyJHPOBATb KaK XOA IJisi TP
«TOHKH 1O BEpTHKaIW», TO 3TO OyAeT
o3HauaTh: «CHBHHb WIAlUKy BBepX Ha P
KJIETOK», TEM CaMbIM NPOABHHLCS O rO-
pusoHTtanu 7T.

ITonHbLIH TEKCT MpOrpaMMbl, HalHCaH-
Hoi mis 9BM MHUP, u npotokosa oiHoro
NoequHKa AAKTCH B MPHJIOXKEHHH.

UrrPA
«TPUTEKC»

Ycaosne urpot. Hrpa nposoautcs Ha
crneiHa bHOM HIPOBOM II0J1€, H300paKeH-
HOM Ha puc. 12.

B urpe y4acTBYIOT ABO€, XOAAT 110 OYe-
penu. OIHH K3 CONEPHHKOB XOOUT GeJibi-
MH lIalKamy, Apyroi — yepHbiMH. Cle-
JlaTh X0 — 3TO 3HAYUT YCTAHOBMUTDb Lialll-
Ky CBOEro IBeTa B OJHH H3 KPYXKOB
urpoBoro nosis. [lobenuresneM cuUTaeTCS
TOT, KTO CyMeeT MepBbIM NMOCTABHUTb TPH
CBOMX LIAWKH BAOJb OJHOH H3 JAEBATH
NPSAMBIX.

[lpexne yeM npucTynaTb K O6YYEHHIO
3BM wurpe B «TpHrekc» u co3gaBathb aJji-
FOPATM 6€eCrpOHrpLILUHOrO BEEHHS HIPbI,
HeOOXONUMO HAKOIHTb HIPOBOH OIbIT.
Coirpaem HeCKOJbKO MapTHH € KeM-HH-
6yIb.

beictpo o6Hapy»KHBaercsi, 4TO BCTY-
naThb B UTPy cJiefyeT MepBHM U HAYHHATH
urpy XofoM Ha nose I, 2 unu 3. 3arem,
KaK IOKa3blBaeT OIbIT, B OTBET Ha J060H
nepBHI X0/ CONEPHHKA CBOH, y2Ke BTOPOi
XOn, CJelyeT nejiaTb TakK, 4YTOOLl [BE
CBOMX [IALIKH CTOSIIH HA OAHOH NPSIMOH.
[Tocne 3TOro COmepHUKY BHIOMpaATh yiKe
HE MPUXOAUTCS, OH JOJKEH CTABHTb CBOIO
WallKy Ha Ty Ke MNpsIMYI0, Ha KOTOpOil
pasMelleHsl Haliy. MHauye, npu cieayo-
11eM XOji€ Mbl BLIMIPaeM.

TpeTuit Haul XoA H cJeylolHe 32 HHM
XOIB 0NpH MpPaBUJIbHOM Hrpe NPHBOIAT
K OJIHO#l 3 TPEX CHTYalHH:

a) 3aKaHyHBaeTCs NapTus (Mbl BBI-
Urpaju);

6) walikKa CTaBHTCHA Ha JUHHIO, HA KO-
TOPO#l y2Ke pasMelleHbl JBe LIALIKH CO-
NepHHKa; TAKMM XONOM 3Ta ONacHas AJs
HaC JIHHHS 3aKpbIBaeTCH,

B) lUalUKa CTAaBHTCS Ha IoJje, 4epes
KOTOpO€ MNpPOXOAAT IB€ JIMHHH, yXKe CO-
fepiKalllie NOo OJHOH LIaluKe Hauero
uBeTa.

SlcHo, uTO mocae ITOro Xoja Hail Bbl-
UTPbILLI HEH36eXKeH.

BoT kK KakHM peKOMEHIAUUAM Mbl [IPH-
XOIMM, HAKOMUB OMBIT. THX pPeKOMeHla-

Puc. 12




LK J0CTaTOuHO, UTOOb YEJIOBEK, 3HaKo-
Mblii C HWMH, MOT YCNEIUHO HrpaTh B
«Tpurekc». PexkomeHpauusMu B TaKoi
¢opMe, B KaKOil OHH OBIIK IpPHBELEHBL
BbillI€, J1F COCTABJEHHS TEKCTA NPOrpaM-
MBl NOJIL30BATbCS 3aTPYAHHTEJIBHO, TaK
Kak Mbl JIOJDKHBl [IPHHHMATb PELIEHHS,
NOJIb3ySiChb HE TOJIbKO BHYHCJEHHBIMH, HO
H JIOTHYeCKUMH paccyxaeHnsamu. Hanpn-
MEp, TIpEXAe UYeM TPHHATb pelueHue
O TOM, KdK XOJHTb, Mbl JOJDKHBI HE Bbl-
YHCJISITb, @ KaK Obl 3arJIfAbiBATb Bliepen,
NpOAYyMBIBATL Ty CHTYalHI, KoTOpast
MOZKET BO3HHKHYTL [10CJI€ XONa, H CBOUM
X0IOoM Jles1aTh ee yIoOHOH [Jjst Hac.
Orcrona caenyer, uto 3BM npuBbiu-
Hble €ii BblYHCJIeHUs 6yleT 3aMEHATh Ka-
KHMH-TO JpyruMu JeficTBusiMH. B 3tom
cjlydae Mbl HMeeM [eJo ¢ peuleHHeMm 3a-
Jauu 6oJiblue JIOTHUYEeCKOTo Xapakrepa.

MauivHHas nporpaMMa CO31a€TCsi Ha
OCHOBE CJIEAYIOLLEro NpoeKTa aaropuTMa:

1. 9BM Bcerna Bctynaet B urpy nepBoii
B [pH 3TOM XOJHT CBO€H WIalUKOW Ha
OJIHO, Jilo6oe u3 nogaeu: I, 2 uau 3.

2. Tlocsie OTBETHOro XOHa CONMEPHHKa
BTOpPO# X0 3BM poJsixkHa HenaTh, pyKo-
BOJCTBYsicb TabJ. |, KoTopas XpaHHTCH
B namaTH DBM u B KOoTOpYyIO OHa 6yjaer
3arasiibiBaTh KaK B WnapraJjky. Hanpu-
Mep, ecan nepsolit xoa IBM — «1» (ona
YCTaHOBHJIA WALIKY B KPYKOK, OTMEUEeH-
HBIE udpoi 1), a yesoOBEK OTBETHJ XO-
IOM «3», TO B COOTBETCTBHH ¢ TabJauieil
MallWHa JIOJIZKHA OTBETHTb XOAOM «2».
Ecau 6b1 nocie nepsoro xofa MaluuHbL
«l» yenoBek oTBeTHs XOLOM «7», TO BTO-
POH XOI MalUHHBI J0./KeH OBHITh «6».

Tabauya 1

Xoa uenosexa

Xop

W BBOJ LAHHbIX

BCROMOT ATEJILHBIE
ONEPALIMH
TIEPEL HAYATIOM HIPbI

BBIIONTHEHHE OYEPELAHLIX
X0408
YENNOBEKHA M 3BM

28710 OTOBHA B
POI0 X04A 3BM

o L]

BO3MOMHO B

bINOJIHEHWE X408
JIM 3ABEPUIEHWE THIIA .a“ UK 6"
TPbI?
m ‘
BbITOSHEHNME
XOOATHNA .6

Puc. 13

Ewe pas noguepkuem, uto Tabamuna me-
nosibgyercss IBM TONBKO NSl NPHMBATHS
pelenus TONbKO O BTOPOM XOJE.

3. CBoit TpeTHii X04 W BCe NOCJAEnyIo-
uue DBM nonxkua nenarth, HcXoas u3
coobpaKeHui:

3aKOHUMTb HIPY (NPHBECTH €€ K CHTYya-
LUMH «@»), €CJIH 3TOrO CJeNaTh Helib3sl, TO
NPHBECTH HTPY K CHTyauuH «6» (3aKpbITh
ONacHy10 JIMHHIO, 00pa30BaHHyl0 comep-
HHKOM), €CJH H 3TO HEBO3MOKHO, HJH
HeT HeoOXOHNMMOCTH, TO NPHBECTH UIPY
K CHTYalMH «B».

Ha puc. 13—16 nokasasbl cxemsl ajro-
pHTMOB, ofecrneuyMBailllHe pPeasu3anHIo
BCEro 1POLeCcca UrpHL.

[Tpexxpe Bcero cieayer paccMmorperb
6aok BBOJI AHHBIX (puc. 14, a), rne
M=... none, Ha KOTOpPOe CTABHT CBOIO
wauky dBM.

Paccmorpum 610k BCITOMOTATEJIb-
HbIE OIIEPALIMU TIEPEJ HAYA-
JIOM HUIPLI. C nomoupo uvkaa ¢ na-
pameTrpoM [ BceM Kpy»KaM HIPOBOLO
noJsist mpHcBauBaercsi 3Hauenne A[/]=0
(puc. 14, 6).

Caenyrouum 6J0KOM sBasieTCs 6JIOK
BBITTOJIHEHHE OYEPEIHbIX XO-
J10OB UEJIOBEKA Y 3BM (puc. 14, 8).
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H=0; L=0; N=M; I=1

i ﬂEIIAIO 2:7
XO4 N
BALU XOJ
XO04 COMEPHHKA L=...

ALNI=1; A[L]=5;

Puc. 14a b6 6

B 31OM 6J10KE€ T€EM KPYXKKaM, Ha KOTODbLE
NOCTAaBHJ CBOK ILAIIKYy YeJOBeK, NPHUCBa-
uBaetcs sHauenue A[L] =5, a Tem KpyX-
KaM MIPOBOrO [0Jisi, Ha KOTOpble «II0CTa-
BHJa» cBow 1namiky 3IBM,— 3naueHune
A[N]=1.

Ha puc. 15 nmoka3aHa cxema ajrOPHT-
ma, obecneunBaiolast BbI6Op HEOOXONH-
moro nass SBM tuna xoza. C noMolLbio

Puc. 15

pacnosnasareyss /=1 3BM BbisicHseT,
ciefyeT M efl leaTh BTOPOH XOA MO IO-
PALKY (BTOPOH X0/ BHINOJHAETCS B COOT-
BerctBud ¢ Tabsa. 1). Ecau maiuuHa
[OJI2KHA [leJaTh He BTOPOH XOH, TO OHA
BHISICHSIET, €CTb JIM CpeQu MNpsMBIX Ta-
Kasl, Ha KOTOPOil PACMNO0J0XKeHo JBe luali-
KH OJIHOTO LBETa, a TPETbH KPYXKKH Ny-
cTble. DTO NeJaeTcsi C NOMOUIbIO IHKJIA,
napameTp Kotoporo o6o3sauen 6ykpoii .
Ecau B xone npoBepkd IBM o6HapyKH-
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N—2—(A[2 J+A[4]+
+A[9]+4 AL 5]}x0 2

N=3—(A[3]+A[5]+
+A[6]-3*A[7])x0.2

N=I+A[1]+A[7]+
+ ALBI)x0.4+0.9%A[9]

AENAKQ CBOY
TIOCHEAHNA X04
N=

Bbl ﬂPOhI' PAIIh

BA€T TAKYI0 [PAMYIO, TO OHa AeJaeT XOJ
THIIZ «a», NIPUBOASA HIPY K CHTVAUHH «a>»,
H BHIMIPbIBAET NOEAMHOK WM JlesiaeT X0
THNA «O», TEM CaAMbIM HE 1aBas BbIMIPATb
yenoBeky. Ecin B Xxoae nposepkH npsimasi
C ABYyMS$ LAallKaMH OLHOTO [BeTa H Mmy-
CTHIM TPETHHM KPYZKKOM OTCYTCTBYET, TO
OBM jeaaer x01 THNA «B>.

Ha puc. 16, a n3o6paxena cxema anro-
pHTMa, cooTBeTcTByowas Gaoky [10M1-
FOTOBKH BTOPOIO XOHJA 3BM,

a 'r
S=A[PL1, 1] J+A[P[1, 2] ]+
+ALP(1, 3]]

Puc. 16 a 6 8 ¢

T. €. XOAa, COOTBeTCTBYWINero tadu. 1.
3amernm, yto ecaiu M==1, 10 nepBHH X04
IOBM cpenana, nOCTaBHE HIAHIKY Ha KPY-
KoK 1, ecnt M=2, — na kpy»okK 2 H,
eciy M=3,— na xpyxok 3. Byksoit N
0603HayYeH HOMEp KpYyiKK2a, HA KOTOPHIH
XOMT MallMHa, a HOMep BblUHCJ/sIETCS
C noMowbl GOpMyJ, MPHBEIEHHbLIX B
cxeme.

Ha pwuc. 16, 6 nokaszana cxema aJro-
pUTMa /151 BHINOAHEHHS XOI0B THNA «a».
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BrinoJHeHHe Xoja THOa «O» 3a/aeTcs
cxeMoil, H306parKeHHON Ha pHC. 16, 8. Ha
puc. 16, e nokasana cxema, B COOTBET-
cTBHH ¢ Kortopoil OBM BeINoONHsET XOI
THNa «B». B NpPHIOXKEHHH NAeTCsi TEeKCT
nporpamMmbl, MPOTOKOJ OAHOrO NOE[HHKA
IBM ¢ uenoBeKOM U HHCTPYKLHA HO 11pH-
MEHEeHHIO NPOrpaMMmbl.

HUI'PA «HUM» —
TEOPHUH
U AJTIOPUTM

O npoOMCXOMAEHHH ITOH LIMPOKOpAC-
NPOCTPAHEHHONH H 3aHHMAaTe/bHOW HIpbl
n3gecTHo HeMmHoro. [lo cBHAETENBLCTBY
M. Tlapaunepa teopuio urps «HHMM»
Brepsble paspaGoran npogeccop [ap-
Bapjckoro yHusepcurera (CLIA) Yapaibs
J1. Byton. OH xe B 1901 ropy npraymad
na3ssanue urpe — «HUM»>.

[lnsi Hac urpa MHTEpecHa Tem, 4To 6ec-
NPOMTPHILLHAS CTPATerHsi CTPOHTCS B OC-
HOBHOM HAa HEBBLIYHCJIHTEJLHOM &JTOPHT-
me. UanaraeMble HHXEe HIEH HHKaK He
cBsizanbl ¢ Teopueir Y. JI. bytona.

YcJaoBusi Urpbi. YuacTBYIOT B HTpe 1Ba
comepHHKa, XOAsT No oyepeny. B nauane
urpel nmeercst K rpynn mpeametos (Ka-
MelKoB, ¢uilek Hiu cnnyek). Ilo nepso-
ro xoma mnepeas Tpynina COAEPXKHT My
npeaMeT, BTOpasi My, TPeThsi Mg, k-5 rpyn-
na m, NpeamMeToB.

Bo Bpemsi cBoero xoaa Kambiii H3
HIpalolliMX MoXeT B3fATh cebe M3 n060#
OAHOIl, ¥ TOJNBLKO OAHOH PYHNH, JAwGoe
KOHEYHOe YHCJIO NpeAMeTOB, XOTb H BCe
HMelolllHecss K 3TOMY XOAY Ipeamerbl
B rpynne. [loGeautenem cuuraercsi ToT,
KTO, C/leflaB ouepeaHoil X0, BO3bMET cebe
BCe OCTaBILHeECs NpeAMeTHL.

Urpa «<HUM» oTHOCHTCS K HrpaM aH-
TACOHHCTHUECKHM, T. €. K HIpPaM, B KOTO-
pbix He GbiBaeT HHUbHX, OLHH H3 conep-
HMKOB BCerga BHIXOAHT MnobGeauTesem.
IMpuctynas K 3TOH Hrpe, HYXHO YMeTb
OTBETHTbL Ha [(Ba BOMNpOCa:

KaKHM MO OYepejH, NepBbiM HJH BTO-
pbiM, BCTYNaTh B HTPY?

KaK pacCUMTHIBATH CBOi OYEPEAHON -
XOA B 33BHCHMOCTH OT XO/a CONEepHHKa?

He 3Has OTBETOB Ha 5TH BONPOCHI, BbI-
HIPaTh MOXHO TOJIBKO CayyaiHo. Mbl xe
JIOJOKHBl NOCTPOHTL Teopuio  Gecnpo-
WTPBILIHOK Hrpbl, HA OCHOBE KOTOpO#H pas-
paboTaTb TAKOH aJrOpHTM, HCNOJB3YA
KOTOpHIi, MOXKHO HayunTb IBM ycnelsHo
COnepHHYaTh B MOEAHHKaX C UYeJOBEKOM.

[Moctpoexre TeopHH GecnpOMrpLILUHON
HFpbl HauHeM C BBE/leHHsi HEOOXOAHMBIX
onpenenennii n o6osnauennii. [lpexne
BCEro, Kax/10e H3 UHCeN My, My, Mg, ..., My
3anHiieM B JIBOHYHOH CHCTEME CHHC/IEHHS
H NoJyyeHHble ABOUUHbIE YUC/1a MOMECTHM
BO BCMNOMOraTesbHyl0 TabJjanly, B KOTO-
poit GyLeT CTONBKO CTPOK, CKOJILKO rpynn
NpeAMETOB HMeeTcsi Iepeil HayajioMm
urpol. HMuaue roBopsi, 4HCJ0 CTPOK paBHO
K. Uncsio cTon61oB BO BCIOMOTaTebHOH
TabJHLEe 3aBHCHT OT YHCJa pas3psiiioB B
HaHOOJbIIEM H3 [BOHYHBIX UHCEJ:

(m1)a (M2)2, (M3)2, -.er (M)

[Tpusenem npumep, nycts K=5; m=
— L1 m2=23, m3=9, m4=39, m5=30,
Toraa tabJsvua 6yger HMeTb BHA:

(i 95 94 93 92 él 90 )
mj¢ 0 1 0 1 1 11
m,{0 1 0 1 1 1123
ms{0 0 1 0 0 1 9
mg!1 0 0 1 1 1130

Lm5 0 1" 191 1513

/

paSJ]HLlele HayaJbHble yCﬂOBHﬂ Pll"pbl
NPHBOAST K Pa3/HuHbiM BCNOMOratelb-
HbiM TaGauuaM. CpeaM BCEeBO3MOHKHbIX
TaGJIHL BbiAEJHM ABa THIA: ocoOble H He-
ocobbie.

Ocoboii nazoBem Tabaniy, €CH B Kax-
OM €e CTOJI6LE YHCIIO €[IHHHIL YeTHO. Ecan
B CTO6LE OAHH HYJH, TO OyaeM CUHTATh,
YTO B 3TOM CcTONG1lE YHCJIO eIHHHL, YETHO.
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PACCMATPHBAHTE 1-H
CTO/IBEL B TABNHUE

YETHO /H
YHCAIO EAHHHL
B I-M CTONBUE 7

SAMHWHTE B I-M CTONBLIE
HOHCTPYHPYEMOR CTPOHM

SATHIIHTE B I-M CTOABUE
HOHCTPYHPYEMOR CTPOKH B |

1 J ] =t
¥ - ?

' HOHCTPYHPOBANHE
AONOSHHTE b HOH
CTPOHH 3ABEPLIEHO

ECTb /M EUJE
HE I(7:PDBE PEHHbIE
TO/I6LbI?
-

Puc. 17

Heoco6ori nazosem Tabamly, ecyn Xo-
T51 OB B OJIHOM ee CToJIOLe YHCJIO eHHHIL
HeyeTHO.

PaccmoTpennas Tabinuna sipasieTcst He-
0C00OH, TaK KaK B €e MepBOM, TPETbEM H
YEeTBEPTOM CTOJOLAX UKCJIO €HHHI, He-
yeTHO. K n060i HeocoGoi Tabaule MOXK-
HO NPHNHCATh O[HY €JIHHCTBEHHYIO CTpPO-
Ky, 00pa3yst H3 /laHHOH HOBYI0 — 0CO0OYI0
Tabnnny. [las  n0KasaTesbCTBA - 3TOroO
YTBEPXKJICHHS] YKa3bIBaeM aJjiTOPHUTM KOH-
CTPYHPOBAHHS TAKOH €NHHCTBEHHOH J0-
NIOJTHUTEJIbHOH CTPOKH. AJITOPHTM 3a1aeM
B BHIe cxembl (puc. 17). flcho, yro aBe
pPasjHuyHble CTPOKH, MOJIb3YSICh TAKHM
aJIrOPUTMOM, NOCTPOHTL Hesb3st. [loay-
YeHHasl TAKUM 00pa3oM CTPOKa Ha3biBa-
eTcsi 0co6oi OTHOCHTEJbHO pacCMaTpH-
BaeMOM TabJiMbl H 2HAJOTHYHO APYrHM
ABJISIETCS] 32MHCLIO IBOHYHOIO YHCA.

Paccmorpnm Baxuoe pis panbHedie-
ro yreepxkaenne. Ilycts nana tabauua
B K CTpOK, TOrZa cpefaM HHX Hakjercs
OJiHa TaKasl, B KOTOPOH 3aNUCaHHOe YHUCo
Oyner GoJiblle uKCaa, 3aMUCAHHOIO B
CTPOKE, OCOOOH OTHOCHTENbHO TabJHIBI,
CcocrtaBieHHon W3 (K—1) ocraBunxcs
CTPOK.

* Onepatop I=I+1 o03Hauaer, YTo NOCNE €r0 BHIION-
HEHHN 3HaYeHHe fNepemeHnoN’ | Gyner yBenHueHo Ha .

Pasbsicuum 3710 Ha npumepe. [lana ta-
6n1vua B uethipe cTpoku (K=4):

a )
10110 my =22
0o 1011 m, = 1
101 11 ms; =23
1001 1 m, =19
\_ S

dta Tabnvua Heocobas. CocTaBHM
CTPOKY, OCOOYI0 OTHOCHTENbHO TabJHIbI,
HOJYYeHHY10 H3 JaHHOH NyTeM BhIJIeJCHHUS
IIEPBO CTPOKH

~
i my= 22-BbIAENEHHAR
1 0 1 1 0| namn crpoka nexon-
HOW Tabnuubt
Tabnuua, K KoTopoH
0 0 1 1| 6yner pasvickrBaTh-
01 1 1 CA 0c0baA CTpoKa
100 1 1
Mg =15- cTpoka,
011 11 ocofan oTHOCHTENB-
HO Tabnuubl K3 Tpex
AaHHbIX CTPOK J
o

B nannom ciyuae okasanoch, uto nep-
Basl CTPOKa HCXOAHON TaGHIBL COAEPIKHT
YHCJIO m; = 22, GonblUuee, yeM YHCJO
(my.==15), copepixalieecsi B CTPOKE, 0CO-
60#l OTHOCHTEJILHO Ta6aHLbI U3 Tpex Apy-
rux cTpoK. OfHAaKo TO, YTO HMEHHO mep-
Basi CTPOKa oOKasanachr TpeGyeMoH, 3To
BCEro JIMIIb cayuyad, Belb BHILUE TOJHKO
YTBEpPXKAAJIOCh, YTO TaKasi CTPOKa B Ta-
Gnuue Hafinercs, HO CNOCO6G ee OTHICKA-
HHS YKa3aH He OblJi.

Ecnan 66l Mbl B MCXOAHON Ta6iuue u3
YETBIPEX CTPOK BBIAENHJH OBl He NepByIo,
a BTOPYI0 CTPOKY, TO OKa3aJioch 6bl, 4TO
Mmy<My. . JIeACTBHTENBHO, IYCTh MBI BH-
JeJIHIH BTOPYIO CTPOKY
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c 1011 mo=11

M3 ocTaBiUMXCH TpeX CTPOK COCTABH/IH
Tabauuy H CKOHCTpYKPOBAJIH CTPOKY, OCO-
610 OTHOCHTEJILHO STOH TaOJHIbI

( B Tabnuya, cocras—w

1 0 1 1 0| nennan u3 rpex oc-

1011 4 | TaBwHXcA cTpoK

|1 0 0 1 L[

I . mec=18 cTpoka,

| (0} 8 150 | icon priasmane:
- =" HO COCTaBNEHHOH

L Tabnuubt )

Uucao, COOTBETCTBYIOILEE BbiAEJAEHHON
HaMKU BTOPOH CTpPOKe myp= 11, oKazanoch
He Gosbllle, a MeHblle uyHcaa My =18,
321IMCaHHOTO B 0COO0H CTpOKE.

Ewe pas nogyepkHeM: HAM H3BECTHO,
yto U3 K CTPOK ucxojHoi Tabnuub Ka-
Kas-TO OAHa COLEPKHT uHCJ0, Gosbliee,
yeM 4YICS0, CojlepaKalleecss B CTPOKe, 0Co-
601 OTHOCHTENbHO TabJHLbi, COCTABJEH-
HOH M3 APYTHX CTPOK [JaHHON TabJHLHL.
Huxaknx ykasaHuii 0 TOM, KaK OTbICKH-
BaTb TAKYIO CTPOKY, HE pacCMaTPUBAJIOCh.
3apauy OTHICKaHHS CTPOKH, Y/OBJETBOPS-
olled TpeboBaHHio, OyaemM pewaTtb, HCXO-
AR M3 CJAeNYIUIHX cOOOpaxKeHHIl:

BBIGOP MOAXOAsILLEH CTPOKKH — JAeJIo He-
CJ0XKHoe, HO obpeMenuTenbHoe. Ocyle-
¢TBHTb BBIOGOp BCerja BO3MOXHO, mepe-
OpaB n<CK—1 BapuauntoB. MoxHo mefi-
CTBOBATb TaK: BbIIEJHTb NEPBYIO CTPOKY
H COCTaBHTHL CTPOKY, 0COOYI0 A5l Tabnu-
Ibl, COCTABNEHHOH H3 OCTabHbIX K—I
cTpok. CpaBHUTb UHCHA M H Mge, ¥ €CIH
m;>=m,. , TO 3a1aua pewesa. B npoTus-
HOM cJlydae TakHe e [IefCTBHS clelyer
COBEpILUUTH, BHIIEJHB BTOPYIO CTPOKY, 3a-
TeM TPETbIO H T. L.

Onwupasice Ha NpHBeJEHHblE BHILE CO-
ob6paxennsi, chopmMysiipyeM H INOKaXKeM
OCHOBHYIO B Hallleli TEOpHH Teopemy.

Teopema. Ecnu Tabnuua, cocrapiieHHas!
[0 HayaJbHbIM YCJIOBHSIM, 0c00as, TO Ha-
YHHAIOLMH Urpy NPOHTphHIBAET.

Jloka3aTeJbCcTBO (HCIOJb3yeTCss METOA
MaTeMaTH4YeCKOH HHIYKIHH) *.

VenoBumess 0603HAYaTh CyMMY 4YHCeN
BCeX CTPOK oco6oii Tabauubl 6yKBoit S;.
flcHo, uTO BCE 3HaueHHsi S;, COOTBeT-
CTBYIOIL(HE BCEBO3MOXHBIM OCOObIM Ta-
6JM1aM, MOXHO pPaclOJIOXHTb B BO3pa-
CcTalolleM MOPSJAKE TaK, YTO MeX Ay JIHo0h-
MH JByMsi HeJb3sl PpAacCHOJIOXHTEL ellle
X0Ts1 OBl 0fiHY 0CO6YyI0 TaGJIHIY:

S[<SQ<S3<.-.<S(<S;‘+I <...

Ecid  OoT6pOCHTb, Kak TPHBHAJbHBIH
H 0coOhLi, ciyuait, kKoraa my=1 u me=—
=1, To HauMenblee Sy=4, YTO COOTBET-
crByer ocoboi TabJHLe, coepxalledl B
JBYX CBOMX CTOJOLAX yHCHa my==Mmy=2.
Takast TabJiHIia COOTBETCTBYET CHTYaIHH:
HMeeTCsl JBe CPYINNB, B KaXXJOH H3 HHX
no nsa npeamera. Jlerko y6elHTbCst
B TOM, YTO HAYHHAIOIIHH IPOHTPHLIBAET.
Takum o06Gpa3om, Mbl BBISICHWJIH, UYTO
npu i=1 u i=2 3akjloYeHHe TeOpeMbl
BEPHO.

Jajee npoBoAHM HHAYKIHIO MO <€i».
[TpenmonoxkuM, YTO HauMHAOUIHH HIpY
B «0CO0OOH MO3HLHH» NPOHrPHIBaET NJIst
BCcex TeX ocoObiX TabJul, B KOTOPBIX

m1—|—m2+m3—|—...—|—mk<8i.
PaccMotpyiM OfiHY H3 0OCOOBIX Tal.ui,
B KOTOPHIX

mi+me+mz+...4mp=3Sis1 ,
H MMOKaXeM, YTO B TAKHX YCJIOBHSIX HAUH-
Halolliii TakxKe npourpbiBaer. [lyctsb Ha-
YHHAIOLHE JejlaeT XOJ, YMEeHbllasi OAHO
M3 YHCes HCXOJAHOH Tabsauubl (NOMHHM,
yTo OHa siBjsiercss ocobok), Hampumep
YKCJIO My, © B TabJHIly BMECTO 3TOrO
yucjga B TY 2Ke CTPOKY BIIHCHIBAET YHCJIO
my’. B Bo3uukIlel yxe Heoco6oi Tabyuue
OTBICKHBAaeM CTPOKY 7, B KOTOPOH YHCJO
m, Gonblle 4yHCNA M, , HAXOMALILErocs

* Jlns yutateneil, He 3HAKOMBIX C MeTOLOM MaTeMa-
THYECKOH NHOKYHHH, JOKa3aTenbCTBC MOXKHO ONyCcTHThb.
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B CTPOKe, 0CO60# OTHOCHTENBHO TabJIHILBL,
coctasiieHnoi H3 (K—1) cTpok, T. €.
m, >mg .

Ecsan Temepp Hall CONEpPHHK MOHAET
TaK, YTO B IpyHne ¢ HOMEPOM 7 OCTaHeTCst
M, TpeIMeToB, TO HoBas TabJjHua OKa-
XKeTcsi 0COBOH.

B sTo#i Tabsnnue OyneT 1Be HOBLIX CTPO-
KH: OflHa H3 HHX OYJeT colepKaTb YHCJIO
my’, a gpyrasi — uHcio m,.. Cymma Bcex
yHCceJl CTPOKH Oyzner

ml—l—m2’+...+me—|—...+
+mee +...+m,<S;.

Otclopa cienyer, 4To TeopeMa BepHa
n aas 41, cienopaTenbHo, TeopeMa J0-
Ka3aHa.

Jloka3anHasi TeopeMa JlaeT OCHOBaHHe
a5t bopMmyJiupoBaHus anroputma OGec-
NPOHIPLIIIHOl cTpaTeruk B urpe «HHMM»
[1PH JIIOOBIX HAYANbHBIX YCJIOBHSX.

AaroputM
st

MIPBI
«HUM»

AnropuTM 3aj2eTcsi B BHJle CXeMBI, 110-
Ka3aHHO¥ Ha pHc. 18.

IlpuBeneM mpuMep HCNOJIL3OBAHHS aJl-
rOpMTMa JJIsi YCTeIUHOH Hrpbl NpH KOH-
KPETHbIX HaualbHBIX YychaoBHsix. [lyctb
HMeeTCs yeThipe rpPynnbl MpeIMeToB, T. €.
K=4. B rpynnax copmepxarcsi clenyo-
L[He KOJHYecTBa MNpeAMeToB: m;=22,
my=19, mz3=23 u my=11.

[Ipexxne uyeM NpHHATH pelleHHe, KaK
XO[HTb, pelliaeM BOHPOC — KaKHM [0
oyepean XomMTb? [leficTByeM, 3arjsibl-

Bas B cxemy anroputma. CocraBasiem
BCMIOMOraTeJIbHYIO TabauIy
r
0 01 1 m,=19
BB A g my=23
p 011 m,=11
o e

HAKAOE U3 YUCEN m; SAMEHUTE PABHBIM EMY
ABOHYHBIM YHCAIOM H 3AMOSHHTE BCIIOMQTATE-
AbHYK0 TABANLY

0C050A?

NPEANOMHUTE CAENATE X04
CONEPHHKY
X04 YEOBEHA

AENANTE CBOR XO4 TAK:
HARAHTE Ty CTPOKY B
PACCMATPHBAEMOR TAB/H-

UE, AN1A HOTOPOR m,>m,.
B8 CTPOHY C HOMEPOM r
TNOMECTHTE YHCIIO mm,, .

370 3HAYHT: U3 TPYINBI r
CAELYET B3ATb m,—me,

NPEAMETO8

OHOHYEHA n
HIPA?

BbI [IPOHTPANH

Puc. 18

BrisicusieM, yto Tabnuua siBisieTcss He-
0co00H, H NO3ITOMY NepBHIK X04 GepeM Ha
ce6si. Ham npencrout Ttenepn, nmelictByst
B COOTBETCTBHH C aJTOPHTMOM, HaHTH
TaKylw CTPOKY C HOMEpOM 7, YTOOB
m,>m,. . Mbl 3TO yXe paejiand BBlLe
H 3HaeM, 4YTo r=1 — 3T0 mepBas CTpoOKa
um, =22, a m, =15. B coorBeTcTBHH
C aJrOpUTMOM, B NEPBYIO CTPOKY HEOOXO-
JMMO [noMmectuTb 15 npeameros. [ns
3TOro ybepeM H3 MepBOil Tpynnbl CeMb
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auiuEux npeameroB. Ilocie Takoro xona
Tabyauna 6yaetr uMeTb BHA

5
01111 m;=15
1001 1 m, =19
a0 W24 m;=23
01011 m,= 11

\ s

Jra Ttabjuna yxe ocob6as H XOAHTb
JoJiXKeH conepHHK. I1ycThb CONEPHHK M3
TpeTbell rpynnkel 6eper 2] npeaMer, ocTaB-
JAs B Heit Bcero gABa npepmera. [Tocse
3TOro TabJnila Oyaer HMeTb BHJ

2
011 41 m1=15w
10011 m,=13
000 10 ms= 2
00101 1 m,= 11
\ -

K stoii Tabnume MB JOJ2KHB BHOBb
NPHMEHHTb NPOLEAYPY OTHICKAHHA HYX-
HOH HaM CTpokH. Takoi CTpOKOH oKa3sa-
Jlach BTOpasi, ColepiKalllasi YHCIO Mg=—
=19, a cTpoka ocobasi B 3TOM cJyyae
COMEPIKUT YHCIO Mo =6. CrienoBareJib-
HO, HAIU BTOPOW XoJ: 6epeM H3 BTOPOMH
rpynnsl my—m, =19—6=13 npeame-
ToB. TabJsuia nocJsie Haluero xoaa 6yaer
HMeThb BHI

Ta6auuna ocobasi, X0 3a CONEPHHKOM.
[Tycts oH Geper 11 npeiMeroB H3 nepBoi
rpynnsl. MBl BHOBb cocTasisieM Tabnuny
W ONSTh OTBICKHBAaeM peLIalollyi0 CTPOKY

f -y
0 0100 mi=4
0 ot 10 my= 6
0 0010 Mms= 2
01 01 1 m,=11

4 J

Peurarolieii cTpokoii B 3TOT pa3 oKa3a-
sack yerBeprasi. HerpyaHo paccunrtathb
(1 naxe YyBHJeThb), YTO HaM CJeAyeT
B3sith Bce 11 npeamMeros. [locse Haulero
xoaa Tabnuua 6yner HMeTb BHI

f N
6 0100 mg=4
0 0110 m2=B
0000 My < 0

L J

OnsTth x0A 3a conepHHKoM. [lycTh oH
Geper H3 BTOPOi rpynnbl NATbH NpeaMe-
ToB. BriuepunBaem HoBylo Tabsuiy

@ A
Bl 1 sl m,=15
00110 me= 6
00010 my= 2
g 1 0. 1.4 m,=11

s J

7 )
00100 m, =4
0 00O01 mo= 1
0 0010 my= 2
0 0CGOO m,=0

\S ,

S1a tabanna Heocobasi H Mbl JAOJXKHBI
clesiaTh XOJ Tak, yroOpl Tabjauua craja
oco6oii, MBI yxke HayYHJIHCb OPHEHTHPO-
BaThCs B TAOJHIAX H NO3TOMY «B yMe»
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JOTaZILiBaeMCsl, 4TO B3SITb HYXKHO OIHH
npenMeT M3 nepBoii KyukH. Tabsauua no-
cJie Halero xona 6yner HMeTb BHJL

A )
000 11 m=3
0 0 0 0 1 mo=1
00010 my=2
L00000 my=0
J

B nrpe cioxuaace cutyauusi: HMeercst
TPH IPYNIEL, COAEepXKalllie COOTBETCTBEH-
HO m;=3, me=1 U m3=—2 npeaMeroB.
Ecnu conepruk Bo3bMeT ceGe Tpu mpen-
MeTa M3 NepBOH TIPynnbl, Mbl BO3bMEM
OIIMH TIpeAMeT H3 TpeTbed, Nociie Yero
Hallia no6ejla HeCOMHEHHaA.

Mbl HayyHJIUCh MOJIL3OBATHLCS AJITOPHT-
MOM M yOeIHJIHCh Ha NPHMEPE B TOM, YTO
OH NPHBOJAHT K ycnexy. OnHako mul yGe-
JWJIHCh K B TOM, YTO HrpaTh OBICTPO HaM
He yJacTcs — CJIHUWKOM TPYAHO OTHICKH-
BaTh CBOH OYepelHON X0oI. AJropuTM He-
yAoGEH IJisi HCNOJIb30BAaHHS YeJOBEKOM
B NPAKTHYECKOH Hrpe, TaK KaK CJIOXKHO
pasobpaTbcsi B TabJMIaX 3a TO BpeMs,
KOTOpoe [aeTcsi Ha OOAyMBIBAHHE XOJa.
OpHako ajropuTM BIOJIHE YHOGEH s
BBIYHCJIMTEJbHOH MAaUIWHBI, Belh eH He
FPO3UT «NpPOCPOYKA BpeMeHH», OHa ycme-
et 06aymaTh cBOH xol. M3 pacckasaHHo-
rO SICHO, YTO AJropuTM Gasupyercsi He Ha
KaKo#-TO OJIHOH BBIYHCJIHTEJILHOM (hopMmy-
Jie, & BKJIIOYAeT MHOrO BCIIOMOTaTe/IbHBIX
[poilelyp, B TOM YHCJE€ W HECKOJBKO He-
CJIOXKHbIX BBIYHCJIEHHH.

9BM Boopy:xaercs
aJTOpMTMOM

[Mepefinem x GoJiee HeranbHOMY KOH-
CTPYMPOBAHHIO aJITOPUTMA C TeM, UTOOHI
€ro MOXHO ObliO mepenath AJs NpHMe-
Hernss DBM. Jleranusaumio Gynem ocy-
LIeCTBJISATH 1IAT 3a LIAaroMm, co3laBas He-
Gouibliine 6J10KK GYAYLIEro ajJropuTMa.

Puc. 19

Puc, 20

[Tepspim OGnokom Oyzaer onepaTop
BBOJa JaHHbIX (pHC. 19), B KOTOpHI# BBO-
nuTcst yHcyo cTpok K uw macens M[T]
yHces m;.

OrbicKnBaeM HaHOoJblIee 4YHCIO Y
B maccuse M[T], cocrosilieM M3 yHceln
M[l]l=m,, M[2] =m,,...M[K]=m . 310
HEOGXONHMO JJIsi TOro, yToObl Y3HATh YH-
€JI0 CTOJ61OB B NepBOH H3 BCIIOMOraTenb-
HBIX Tabnuu. [locie Toro, Kak HaijeH
HanOboJMBbLIKHH 3JieMeHT Y, HaXOAHM YHCJIO
cTONO1OB B MEpPBOii U3 BCIOMOraTebHBIX
TabJinL, NOC/IelOBaTeNbHO CPABHHBAS YH-
cjio Y co cTeneHsiMU YHCJa 2 1o TeX mop,
noka He OyJeT BBINOJIHEHO YCJOBHE
211« Y<C2". HalinenHoe 3HayeHWe n
npHcBouM nepemenHou PI. Cxema noay-
yeHHoro 6Ji0ka nokasaHa Ha puc. 20. Bui-
NOJIHUB PaboTy, COOTBETCTBYIOILYID 3TO-
My OJIOKy, MalinHa OyaeT 3HaTh 3Haye-
Hue P/ — uHcno cron6uos B NepBoii BCHo-
MOraTeJjibHOH U3 TabJInIL.

ITocJyie 3TOr0 MOXKHO MPHCTYNHTHL K 3a-
MEHE KaXJI0ro U3 JeCSITHYHBIX YHCeJs m,
PaBHBIMH UM IBOHYHBIMH YHCJIAMH K K 00-
pa3oBaHKI0 BCIOMOraTenbHOH TaGJIHIBL.
B cxeme OykBoii T o6o3HayeH Homep
CTPOKH, a OykBoil P — HoMep crosbua
BCioMOratesbHoH Tabnunel, G6ykBamu A
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I3
R=X LIT,P]: T~
~1 l
f An g
BbIBOJ TEKCTA
LBAL X014~

b "
X04
YENIOBEKA

Puc. 22 Puc. 23

Goit. Ilenaercsi Tak, Kak NOKasaHO Ha
cxeme pHC. 22. B cxeme HCNoOJb3OBaH
pacnosHasaresib {R/2} =0. BrimnosHenue
paBeHcTBa O3HauyaeT, yTo ApPoOGHAsl YacThb
uhcsia R/2 pasua Hymo, T. €. uHciio R —
ueTHoe. BHisichHB Bce JeiiCTBHsI, y3HaeM,
ABNsIeTCst JM Tabuauua ocoboit (V=0)
und Heocobolt (V=1). Ecin tabauua

Puc. 24

.
Rl

H Q — paboutie nepeMeHHble H CHMBOJIOM - .

L maccuB, KoTopoMy 6yeT COOTBETCTBO- SuM=Y L[T,P}+ S LIT,P]

BaTh Tabiuua ABOMYHBIX uMces H3 K i kil

cTpok ¥ Pl cronbuos. Cxema anropurMma,

obecneunBampilasg CO3JaHHe BCNOMOra-

TEJbHOH TaGJHUB ABOHYHBEIX YHCEJ, TO-

Ka3aHa Ha puc. 2]. Tabsauia npy 3TOM 3a-

NOJIHSIeTCST CTPOKA 33 CTPOKOH CBepXy

BHH3, a2 B CTPOKE — CIpaBa HaJleBo.
Ta6anua cocrassiena, MoxHO NpHCTY- w Her

NaTh K BHISICHEHHIO, ABJISETCS JIH OHA OCO-
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ocobasi, TO NepBblii X0l, B COOTBETCTBHH
¢ TeopHeH, Mbl JOMKHbl NPEAJIOKHTL CO-
nepHuky. Cuaenyommi 6J0K, NpHBENEH-
Hbli Ha pHC. 23, NOKa3blRaeT, KaK 3TO
oopmisiercs.
" Ecam V=1, To mnepBblii XOI AOJKHHI
genatp Mbl. Ilepen xomom B JaHHO# Ta-
6JiHIEe HeOOX0/AHMO HAHTH TaAKYI0 CTPOKY
¢ HomepoM T, 175t KOTOPOil BEINOJIHACTCS
ycanosue m 7 >JI, rae JI — unenio, conep-
XKaieecsi B CTpPOKe, 0COO0H OTHOCHTENb-
HOI TaGJMIBl, COCTaBJIEHHOH M3 NaHHOMH
fyTeM HCKJIIOUeHHs] U3 Hee CTPOKH C HO-
mepom 7. [lenaercsi 3To0 TaK: CHayana
BbIjleJIsieM MepBYI0 CTPOKY H (opMHpyeM
CTPOKY, 0co0y0 OTHOCHTENbHO TabJHILb,
COCTaBJIEHHOM M3 OCTABLUHXCS CTPOK AaH-
HOH. DTO MOXHO BBINOJHHTH, NOJb3YSCh
CXeMOH aJroputrMa, [OKa3aHHOH Ha
pHc. 24. Ha puc. 25 noka3aHo, Kak IBOHY-
HOe 4HCa0 B 0CcOOOH CTPOKe 3aMeHsieTcs
paBHbIM €My JeCSITHYHbIM YHcJoM Ji.
Teneps ciienyer BHISICHHTD, BHIIOJHSAET-
cs1 M yeqiore JIKM[T]. Ecan ato yeio-
BHe BLINOJHSIETCS, TO nepBasi CTPOKa Hc-
NOJIb3YeTCs JNs1 TOro, YTOOb! BEIMOJIHHTD
X0[, B NPOTHBHOM ciiyyae T yBesiHUHBaeM
Ha eQUHHLY W [pouecc TOoBTOpsieM MIJs
ctpoku «T+1» (puc. 26).

Puc. 25 Puc. 26

LTA®

Pi1-1
n= X LkH, P1-I1x2h 1
0

LETAK) CBOA - @
i ,J
-

BIBOJ TEHCTA
| BLJ IPOHIPATH:
xX04
@ YE/IOBEHA

Puc. 27 Puc. 28

3BM fonxHa cnenath ¢Boi xoA. [ns
€ro BHUIOJHEHHsi BCe y2Ke MOArOTOBJIEHO.
Xof, COCTOHT B TOM, YTO B IPYIIe ¢ HOMe-
pom T ™Mb ocraBasieM JI° npeiMeToB
(puc. 27). Ilocse 3TOrO HEOGXOAMMO NpoO-
BEPHUTB, He SABJISJICS JIH 3TOT XOJ NOCJe]-
HUM, He JOCTHTHYTa JIH yiKe nolezna?
[TpoBepkoii siBJisleTCs CYMMHpPOBAaHHE BCEX
npeiMeTOB BO BCEX rpynmnax (puc. 28).

28, 23
m ’

Buc. 20

. BAW X0/
OUWHBOYEH "



[Tocne xona uenoBekom IBM noJsxua
NPOBEPHTh, He ClleNas JIH YeJOBEK OLIHG-
KH, BBINOJIHSIS CBOH OYyepeiHOH Xof
(puc. 29). OwnbKoi MOXKeT OGHITL HeBep-
HOe YyKa3aHWe HOMepa rpynnbl K HJH
YHCNa OCTABNsieMbIX B HeH MNpeIMeTOB.
Ykazanne, KOTOpoe MalllHHa HaleyaTaer
Ha Oymare,— eCTb KOMaHja I/ YeJioBe-
Ka ClelaTh CBOil XOI 3aHOBO K yxe 6e3
ouinbku. Ecan Xoj uenoseka cuejian Ges
OLIHOKH — paboTa MallHHbl OBTOPSIETCS
BHOBb B COOTBETCTBHH CO CXE€MOH, MOKa-
3aHHOH Ha puc. 19. Moxer nokasaTbes,

4YTO CX€Ma OuYeHb FPOMO3JKa, HO CJielyeT
HOMHHTbL O TOM, YTO NoJib3yeTcs e IBM,
a MallHHe He CTPalluHbl 3TH MHOTOYHCJICH-
Hble MenKHe pacuerbl. EcTecTBeHHO, uTO
IpH HamHCaHMH TeKCTa NporpamMMbl IS
KOHKpeTHO# IBM ynaercs nobutnes He-
CKOJbKHX YNPOIIEHH#, H B LeJOM Tpo-
rpamma Juis urpsl B «HHFIM» nosiyyaercs
HECJI02KHOI.

B npHJioxenHH HnaeTcsi TeKCT nporpam-
Mbl, NPOTOKOJ OZHOro mnoeiauska SBM
C Y€JIOBEKOM H MHCTPYKLHS [0 NpPHMEHe-
HHUIO NPOrpamMMmBbl.
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I'naBa 2

peau 3aaay, ¢ KOTOpbIMH
YacTo NPUXOAHTCH BCTPEUATLCS JIOASAM, HEMaJO TAaKHX, KOTOpbie
NPUHATO Ha3bBaTb Jornyeckumu. KTo He 3HaeT wyTouHo#l 3ajzauu
0 nepeBO3Ke BOJIKA, KO3bl H KAMYCTHl ¢ OHOTO 6epera peku
Ha Jpyroi, 3amaun, py pelieHu! KOTOPOH BJacTByeT
He apu(MeTHKa, a yMEHHe paccy1aTb. K noMouULH JIOTHKH
Mbl puberaem, COCTaBJIsisi PACUCaHusl, PacnyThBasi
NPOTHBOPEUUBbIE OKA3aHUS U BO MHOTHX JAPYTrHX CJAydasiX.
B Jjiornueckux 3agayax MCXOAHBIMH JAHHBIMH SIBJISIIOTCS HE TOJBKO
YyKCsa, 8 U HeOXH/aHHble, oJYac BeCbMa 3aNyTaHHbIE CyXKEHHS.
ITH CyKIEHUS U CBSI3U MEXKAY HUMHU GBIBAIOT HHOTJA CTOJIb
NPOTHBOPEYHBHI, YTO TAKHE TBEP/ible OPELUKH He MOJ CHJTY
«PACKYCUTb» W BIYMUYHBOMY MaTeMaTHKY.
HeJip3st iy 1 B 3TOM Cilyuae Ha NOMOLLb NIPHBJIEYD
apupmMeTHueckue Bo3aMoxkHocTH DBM? OxasbiBaercsi, MOXKHO.
Huxxe pacckassiBaercsi o TOM, Kak, pacnosarasi ToJbKo CpeicTBaMu
apu(dMeTHKH, MOXKHO 00eCNeUnTh pelleHHe JOrMuecKux 3a1au.
MojenupoBaHue JIOTHUECKHNX YMEHHH, €CJIN IIPU 3TOM TEpMuUH
«JIOFMYECKOe yMEHHe» cJiellyeT IOHHMAaTb B LIMPOKOM CMbICJie,—
BajkHasi 3aJiaua nporpaMMHpPOBaHHUS.



IBM
JURUMAETCR
Aozuxol

AJNT'EBPA BBICKA3BIBAHUWN —
KPATHKAA CIIPABKA

3anaTh KOHKpETHYI0 ajrebpy Ajsi ee
W3yYeHHs] M HCNOJb30BAHMS 3TO 3HAYHMT:

yKa3aTb MHOXeCTBO 3JIEMEHTOB, Haj
KOTOPbIMH GYAYT BBINOJHATbCA AEHCTBHS
(omepaumu);

ONpefeJHTh KaXAYl0 Olepauuio, T. e.
JaTb yYeTKHe NpaBHJa AEHCTBHH BBECTH
o6o3HaueHHs onepauuii;

H3YYHTb CBOMCTBA ONpeJesIeHHbIX orlle-
pauuH;

MpPUBECTH IPHMEPbl  HCIOJb30BAHHSA
paccmartpHBaeMoi ajreGphl AJis1 pelleHHs
NPUKJAIHBIX 3a/1ay.

VuurbiBasi CKaszaHHOe, B KPaTKYlo
cnpaBky 06 ajirebpe BHICKa3blBaHUii BBe-
JleHBl CBEEHHS:

OmnpejieJieHHE «BBICKA3bIBAHHA» W IPH-
Mepbl KOHKDETHHIX BBICKa3bIBAHHIA;

ornpenesienre U 0603HaYeHHe orlepaiuii:

JIoTHYecKoe clioKeHne (AU3bIOHKIMSA),

JIOTHYeCKOe YMHOXKeHHe (KOHBIOHK-

umsi),

JIOTHUeCKOe CcJiefioBaHHe (MMILIHKA-

uHs1),

KBHBAJIEHTHOCTD,

JIOrHYeCKoe OTPHUAHHE;

CBOJ/IKa OCHOBHBIX CBOHCTB BCEX BBEJeH-
HBIX omepauMil Hajfi BHICKA3bIBAHHUSIMH;

onpejieJieHHe TOXK/AECTBEHHBIX BBICKa-
3biBaHMil (TaBTOJIOTHI) H CIIOCO6 OTHICKA-
HHS HX.

Hrak, obbektamu aJjire6pbl BbICKA3bl-
BaHHil SIBJISIIOTCS OTAEJIBHO paccMaTpHBa-
eMble II0BECTBOBaTeNbHble MPENJIOKEHNS,
OTHOCHTEJIBHO KaXK/A0r0 H3 KOTOPBIX HMe-
€T CMbICJ TOBOPWTb, HCTHHHO OHO HJH
J0xHO. Takue npeAsoXeHnsl Ha3biBalOTCs
IPOCTHIMH ‘BbICKa3bIBaHusAiMH. Hampumep:

1. «BuabHIOC — cTONHLA JIMUTBBI».

2. «13>27».

3. «Uucno 211213 — | gmisercs Mmpo-
CTBIM».

Ipoctsie BbicKa3biBaHust 1 H 3 — HC-
THHHBIE, BHICKa3blBaHHe 2 — JIOXKHO.

TTpHBOAHM NpPHMepH NPEAJIOKEHHH, He
SIBJISIIOLLHXCA BBICKA3bIBAHUSIMH:
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1. «[TocMoTpHTE B OKHO».

2. «<KoTophiil yac?».

3. «2x+7>12».

Ewme pa3 noguepkueMm, 4yto OTJIHUHTEb-
HBIM NPH3HAKOM J11060r0 BEICKA3bIBAHHS
FIBJIIETCSI €r0 CBOMCTBO OBITb HCTHHHBIM
HJIH JIOKHBIM, @ 3THM CBOHCTBOM TPH Bbi-
LIeNpUBeJeHHbIX NpeNIoKeHus He obJia-
JaloT.

Yc/0BHMCS  MpPOCTHiE  BBICKA3BIBAHHS
0603HayaTh GoJbLIMMH OyKBaMH H, €CJH
BbICKAa3blBaHHE HCTHHHO, Oy/leM MHCATb
A=1, a ecqn noxHo A=0.

B asnrebpe BbiCKa3blBaHH Ha /X NPOCTHI-
MH BBICKA3bIBAHHAMH ONpe/iesIeHbl Clefy-
I0LLHE ONepalMH.

Jlornueckoe ymuoxeuue. CoefHHEHHe
ABYX IIPOCTBIX BBICKA3bIBAHMK A U B B 01~
HO COCTAaBHOE C MOMOLIbIO coto3a M Ha3bi-
BA€TCSl JIOTHUECKHM YMHOMKEHHEM MJIH
KOHBIOHKLIHEH, a pe3yJbTaT orepaulH,
KOTOPBIH TaK»Ke SIBJISIeTCsl BBICKa3biBAHH-
€M,— JIOTHYECKHM IPOH3BEEHHEM.

YKazanve O JIOTHYECKOM IlepeMHOKe-
HHH MPOCTBIX BbiCKa3biBaHHil A 1 B 060-
3Hayaercs tak: A-B, wnoraa AB, unu:
A )\ B (KOHBIOHKUMSI BBICKA3bIBAHHI1).

Hamnpumep, nyctb AaHbl mpocTble BbI-
CKa3blBaHHUS:

A — «BusbHioc
JIUTBBI»,

B — «B BuabHioce npoxuBaer I mMui-
JIHOH YeJIOBEKY.

Torna noruyeckum npoussenennem uilu
KOHBIOHKLHEH 3THX BbICKA3bIBaHUii OYAYT
COCTaBHOE BbICKa3blBaHue: «BuibHIOC 51B-
Jserca cronuuedl JIuTeol W B BuibHIOCe
NpOXKHBAET | MUJJIHOH YEJIOBEK».

Jloruyeckoe cnoxenne. [lepen Tem, Kak
NPHBECTH OMNpefiesieHHe 3TOH OIepailMH,
JaauM HeKoTopble paszbsichenus. Colos
NJIN B obuxoje MBl NpHUMEHSIEM B ABYX
3HAYEHHSIX: HCKJIIOYAIOUIEM H HEHCKJIIOYa-
ioweMm. PasbsichuM 370 npumepamu.

1. Paccmorpum nosectBOBaTenbHOE
npepsioxenue: «Bonons Buepa B wmiectn
YacoB BE€YePa YHTAJ] KHHTY HJIH eXaJ
B aBTOOYyCe Ha ctaguon». Cowos UJIU uc-
N0JIb30BAH B 3TOM MNPEeAJIOXKEHUH B HEHC-

ABJSETCH CTOJHIEH

KJiouaouleM cMbicie — Bosoass mor um-
TaThb W OJAHOBDPEMEHHO €XaThb B aBToGyce.
OnHo He UCKIIOYaET APYrOro.

2. PaccMoTpuM ellle 0AHO NOBECTBOBA-
TeJbHOe MNpeasoxenne: «Bosonsi suepa
HabJlofa1 32 X0J0OM Marya C 3anajHoil
HJIM € BOCTOYHOH TpuGyHBI». 31ech co03
WNJIM wmeer uckmouaomwMil xapakrep,
JIB€ ONHCBHIBA€Mble CHTYalMH HCKJIYaloT
Rpyr JApyra: Hejb3si HabJaw0AaThb OIMH
H TOT € MaTy OJHOBPEMEHHO C ABYyX
HPOTHBOIOJIOKHBIX TPHOYH.

B paccmarpuBaemoil anrebpe Bbicka-
sbiBanui coro3 MJIM 6yner ynorpebiarhb-
Cs TOJIbKO B HEHMCKJIOUAKOUleM CMBICJe.

CoeanHeHHe IBYX MPOCTBHIX BHICKA3bIBA-
Huit A v B B 0AHO ¢ momouibio copo3a
WJIH, ynorpebasieMoro B HEHCKJIOUAIO-
LIEM CMbICJie, Ha3bIBAETCS JIOTHYECKHM
CIOXKEHHEM HJIH [M3BIOHKLHEH, a moJy-
YeHHOe COCTaBHOE BbICKa3bIBaHHE — JIO-
THYECKO#H CyMMOWH.

Ykasanue o HeOGXOAMMOCTH BBINOJIHHTD
JIOTHYECKOe CJIOXKEHHEe BbICKa3biBaHHii A
u B 3anuceiBaercs tak: A+B nan A \/ B
(AM3DBIOHKLHMSA BbICKa3biBaHuil A u B).

Hamnpumep, nycTh HCXOAHBIMH SIBJIAIOT-
cs  IpOCThle  BBICKAa3biBaHufA: A —
«lectb — yHca0 KpaTHoe Tpem», B —
«19>37>».

Toraa noruueckoil cymmoil 3THX ABYX
BBICKA3bIBaHHil ABJFETCS COCTABHOE Bbl-
ckaspiBanve «lllects — uyncsio KparHoe
TpeM HaH 19>37».

Jlornueckoe caepoanue (MMnNIMKa-
ums). CoenMHeHHe ABYX BBICKA3biBaHH#
B O[IHO C HCNOJIb30BaHHEM 000pOTa peun
«EcaH..., To..» HasblBaeTcs onepanuei
JIOTHYECKOTO CJIelOBAHUS MJIH HMIJIHKa-
uueil. YKasaHHe BBIIOJHUTb OIEPaLHIO
HMIVIMKAUHH Haj BBICKa3blBAHHAMH A M
B 3anuchiBaercst Tak: A—B (untaercs:
«A umnuuupyer B» uam «B caeayer u3
A»).

Hanpumep, faHbl BbicKa3biBaHus: A —
«Tpuxkab 1Mo BoceMb paBHO 24», B —
«KHT — MOpCKO€e KHBOTHOE.

CocraBHOe BBICKa3biBaHHe, MOJYYEH-
HOE MoCJe BHIIIOJHEHHS ONepaily HMILJIH-
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KauuH, 6yaer TakuMm: «Eciau TPHXIBL 110
BOCEMb PAaBHO 24, TO KHT — MOPCKO€ XH-
BOTHOE».

JkpuBageHTHOCTb. CoenuHeHHe IBYX
NPOCTBIX BBbICKa3biBaHUii A M B B omHO
C HCIIOJIb30BaHHEM 060POTA PeyuH, HIH KaK
NPUHATO [OBOPHUTb, CBA3KH «...TOrAa
H TOJBKO TOrAA, KOTAA..» Ha3blBaeTcs
onepaiuyell 3KBHBAJEHTHOCTH. Bhickasbl-
BaHusl, Ha/i KOTOPBIMH NPOBOAHUTCH onepa-
LHsI S5KBHBAJIEHTHOCTH, IOMELLAIOTCST BMe-
CTO MHOroTouyH#. YKaszanWe COBEpPLINTH
onepauMi0 3KBHBAJEHTHOCTH Haj BbICKa-
3biBaHUAMH A u B 3anuchiBaercs Tak:
A<—B, unorna A~B uurtaercsi: <«A
3KBHBaJIeHTHO B»).

Hanpumep, 1aHbl 1pOCThle BEICKA3bIBA-
Hus: A — «3eMmss BpalllaeTcs BOKPYT
CoJHIIa 110 3JJHITHYECKOH opOuTe», B —
«Hueao 35 kpatHo 19».

CocTtaBHoe BBICKa3bIBaHHE, IIOJyYeH-
HOe Mocjie BBHINOJHEHHs OlepanHH KBH-
BAJIEHTHOCTH, Oy/ieT TaKHM:

«3eMas Bpailaercs BoKpyr CosiHIIa MO
JTHNTHYECKOH opfuTe TOrja M TOJbKO
TOrAa, KOrAa yHcio 35 kpatHo 19».

B npuBeneHHbIX BEHIIIE NIPHMEPAX IPaM-
MaTHyeckd (OpManbHO CBA3aHbl HHOr/A
110 CMBICJTy COBEPIUEHHO He MOAXOASIIHe
IPYr K APYry BBICKAa3blBaHHs, TaKoe Coe-
JIHHEeHHe BBICKA3bIBAHHH He IPOTHBOpE-
UHT OINpefiesIeHHI0 PaCCMOTPEHHBIX oOIle-
pauHi.,

Bce a1H onepauuu ObliM ABYXMECTHBI-
MH, T. €. BHIIOJHSAJHCh HaJl IBYMS BBICKa-
3biBaHusIMH. B ajirebpe BbICKa3blBaHHH
onpejejieHa W ULIMPOKO HCIOJAb3yeTcs
OfIHA OHOMECTHASI ONepalHsl.

Jlornueckoe orpuuanme. Ilpucoennne-
Hue yactuubl HE kK ckasyeMoMy panHoro
MPOCTOr0 BBHICKA3blBaHHs A Ha3bBaeTcs
onepaumel JOrHueCcKOro OTPHUAHHSA. YKa-
3aHHe BBHINOJHHUTD JOrHUYecKoe OTpHLAHHe

Hajl BbicKasbiBanHeM A 3amHCHIBAeTCS
Tak: A (uutaercs <A c ueproit»). HHoraa
BMECTO MPHBEJEHHOrO ONpeJeIeHus HC-
NoOJb3yIOT APYroe, eMy 3KBHBaJIEHTHOE:
NPHCOEHHEHHE CJIOB HEBEPHO, UTO..» KO

BCEMY JIaHHOMY BbICKa3blBaHHIO A Ha3bl-
BaeTCH onepauvieid JOrHYeCKOoro OTpHLA-
Hus. B pesysibTare BHIIOJHEHHSt omnepa-
UHH JOTHYECKOTO OTPHLAHHSA M0JIyYyaeTCs]
HOBO€ BBICKa3blBaHHE.

Hamnpumep, nycts faHo BhICKa3biBaHHE:

A — «Hucaio 5 sBasieTcs AeauTeneM YH-
cyia 30».

Torna orpuuanuem ero, o6pa3oBaHHbIM
110 TIEPBOMY OIpefiesieHHI0, OyieT BbICKa-
3bIBAHHE:

A — «Yuciso 5 ne gasasercs gejHTENeM
yiicsia 30», a eclid HCHOJb30BATH BTOPOE
onpeneseHde OMEPALHN OTPHLAHHS, TO
MOJTYYUM

A — «Hesepuo, uto uxcio 5 siBasiercs
nenuteneM yuciaa 30».

CrenoBaresbHO, HCTHHHOCTb COCTABHBIX
BBICKA3bIBAHHH, 0OPAa30BaHHBIX B pe3yJib-
TaTe BHINOJHEHHS JIOTHUECKHX Orepauui
Haj IPOCTBIMH BbICKA3bIBAHHSIMH, 3aBHCHT
TOJBKO OT HCTHHHOCTH HCXOIHBIX BBICKA-
3biBaHuil. B Ta6s. 2 npuseneHb BCE 3Ha-
YeHHsl CJIOXKHBIX BBICKA3BIBAHHH MPH BCEX
KOMOMHAL¥MAX 3HAYEHHH HCIOIb3YEeMbIX
BBICKA3bIBAHHUI B KaX/IOH H3 JIOTHYECKHX
onepauui. 3nak «l» ob6o3nauaer CIOBO
«HCTHHHOY», a «0» — «JI03KHO».

Tabauya 2

A 0

A+B

AB

A—B

QI OO —=| Of =

A—B

oo ==l

0
0
0
1
1
1

O] | et e | ] | -

A 0

Ilpn o6pa3oBaHuy CJIOKHBIX BHICKA3bI-
BAHHH M3 NPOCTHIX MOXKHO HMCHOJb30BATh
HE OJIHY, @ HECKOJIbKO JIOTHYECKHX omepa-
LU, HAIIpUMeED,

A+B;
ABH-C;

A<—>B;
A—-B.
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CocragHble BbICKa3blBaHUS MOXKHO 000-
3HauaTh OAHOH OYKRO#H, Hanpumep,

X=A+4B; Y=A—~B; K=CJl[->B.

B nasbnefiineM Hajg BBICKA3bIBAHHAMH X,
¥ u K B CROI0 ouepefib MOXKHO BHIIOJHATH
JIOTHYECKHe OIlepaly, CYUTAS] HX MPOCTHI-
MH BbICKa3bIBAHHUSIMH.,

BeeseM noustHe Tabauibl UCTHHHOCTH
BbICKA3bIBAHHMS, BKJIOYAIOILEH Bce 3Haye-
HHSl, KOTOPbl€ MOXKET [PUHSATH CJO0XKHOE
BbiCcKasbizanue. PaccMoTpum npumep co-
CTaBJIeHHs TaOAHLBl HCTHHHOCTH CJIOXKHO-

ro Boickassisanus AB--A (tabun. 3).

Tabauya 3
A B|A B AB AB+A|AB+A
1 1{0 0 o O | o=
1 0/0 1 { 1 0
11 0 o 0
e it 1 o 1 0

[Ipn paccmoTpernn Tabauy, MCTHHHOC-
TH MOXET OKa3aTbCs, 4TO AJS [IBYX CO-
CTaBHBIX BBICKA3bIBAHMH 3TH TaGJHUBI
# coBnanaior. Unaue ropopsi, 5TH BHICKA3bI-
BaHHS NIPUHHUMAIOT OIHHAKOBBIE 3HAYEHHS
IIPH ONMHAKOBBIX 3HAYEHHSAX BXOMSALIHX
B HHX IlePEMEHHBIX (MPOCTHIX BEICKA3bIBa-
Hull). BeickasbiBanus, TaGJaHIBl HCTHH-
HOCTH KOTOpBIX COBIA[alOT, HA3BIBAIOT
SKBHBAJEHTHBIMH. B TabJ. 4 npuBemeHbl
TPHU Mapbl TAKHX BHICKA3bIBAHUH. DKBHBA-
JIEHTHH€ BBICKA3bIBAHHA MOXHO COENH-

Tabauya 4

AiB|A+B|B+AjAB |BA|A~B [B-A
1110 1 (1 111 ] 1 1
1{0) + [1]ojocfo |0
0|1 1 |1 flojofo | O
0iof 0 [0 o0 |0 { 1
A+B=B+A AB=BA A—-B=BwA

HATb 3HAKOM «=>». [Ipu HeoOXO0AHMOCTH
B (hopMyJiaX BMeCTO OJHOTO BBHICKA3blBa-
HUSl MOXKHO BNHCHIBATb €My 3KBHBAaJI€HT-
HOE€.

Ucnonbaysa tabi. 4, MOXKHO 3alucarth:

A+B=B-}A;
AB=BA v A«—B=B<+—A.

Cpenu BBICKa3biBaHHK o0cob6oe 3Haye-
HHE HMEIOT TAK Ha3blBAeMble TOXKAECTBeH-
HO HCTHHHbIE BBICKA3bIBAHHS, T. €. TAKHE,
3HaueHHe MCTHHHOCTH KOTOPBIX Bcerma
paBHO | W He 3aBHCHT OT TOrO, Kakue
3HAYyeHHs] HCTHHHOCTH NPUHUMAIOT BBICKA-
3bIBAHH$, BXOASILHE B HUX, HAIpHMeD,

A+-A; AB<«—BA;
A—-A; (A+B)<—(B+-A).

ToxaecTBEHHO HCTHHHBIE BBICKA3BIBa-
HHSI Ha3blBAlOT YAacTO TAaBTOJOTHSIMH.
B ¢opme TaBTONOTHII BHIpaXKeHBI OCHOB-
Hble CBOHCTBA onepaiuMii anrebpnl BEICKa-
3bIBAHHH.

Hapsiny ¢ TOXZeCTBEHHO HCTHHHBIMH
paccMaTpHBAIOTCH U TOXKAECTBEHHO JIOXK-
Hble BLICKA3bIBaHMS, T. €. TaKHe, 3Haye-
HHe HCTHHHOCTH KOTOPBIX BCerja paBHO
HYJ10, HanipuMep,

AA wnu AB(A—B).

3ameTuM, uTO eciH B (opMyJie CJIOXK-
HOTO BbICKa3blBaHHS, KaK 4acTh ee, BCTPe-
YaeTCsl TOXKAECTBEHHO JIOXKHOE MJIH TOX-
[IECTBEHHO HCTHHHOE BBICKa3blBaHHE, TO
BMECTO HEero MOXKHO 3allHCaTb COOTBET-
ctBeHHo O uan 1. [lockonbKy HUXKe HaH-
6oJiblliee BHEMaHHe OyAeT yAeJATbCs Olle-
PaLHAM JOTHYECKOrO CJIOXKEHHS, YMHOKe-
HHSt U OTPHLAHHS, TO CBOJCTBA 3THX Olle-
pauui BoAeseHs Ha puc. 30.

OTMeTHM TakXKe [{Ba BaXKHbIX CBOHCTBA
onepauuii UMIVIMKAUKHHA W 3KBHBAJIEHTHOC-
TH:

A—>B=A-}-B;
A<«—B=AB+AB.

B toMm, uTo nocsegnne nBa BHICKA3bIBa-
HHS BEPHBI, JJerKo yOeIHTbCS, ecJIn cOCTa-
BHTb TabJHLBl HCTHHHOCTH AJISE KaXKJAOro
U3 HUX. DTH ABa CBOHCTBAa IO3BOJISIOT
(opMyJibl, B KOTOPBIX BCTPEYAIOTCS 3HAKH
HMILTHKAN¥KM H SKBHBAJIEHTHOCTH, npeo6-
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AB=BA A+B=B+A

A(BC)=(AB)C | A+(B+C)=(A+B)+C

A(B+C)=AB+AC | A+BC=(A+B) (A+C)
AA=A A+A=4

Al=A A+i=t

A0=0 A+0=A

A+A=1

Puc. 30

Pa30BBIBATL B TOMKIECTBEHHble HM (op-
MYJibl, HO TaKHe, B KOTOpBIX OyAyT HcC-
NOJIb30BATbCH TOJIBKO ONepaunyu JOorH-
YeCKHX YMHOJKEHHs], CJIOXKEHHS H OT-
PHLIAHHS.

YEMY

PABHA
HUCTUHHOCTD
BBICKA3BIBAHMIA?

3aMeTHM, YTO €CJiH CJI0XHOe BBICKA3hI-
BaHHe COCTOMT H3 He(GoJbLIOro uHcJsia
IPOCTHIX, TO TabaHLy HCTHHHOCTH AJIsl
HEro MOXKHO 3aloJIHHTE 6e3 ocoboro Tpy-
na, spyunylo. OpHako ¢ pocroM uKcena
Pa3yuuHbIX OYKB (@ 3TO 3HAYKT M yBEJH-
YeHMs] YHcJia [POCTHIX BBICKAa3LIBAaHKH),
BXOASIHX B ()OPMYJy CJIOKHOTO BbICKA-
3bIBaHMs, 0ObeM paboTH pe3ko Bo3pacra-
er. JleficTBUTeNbHO, eciu GYKB aBe (nei-
CTBHSI MPOBOAATCS HAjA ABYMS BHICKA3bl-
BaHHUAMH), TO TabJIHI@ KCTHHHOCTH Gy/eT
CONEpKaTh YeThlpe CTPOKH, eciid OYyKB
TPH, TO B Tabuuue OyHeT y:Ke BOCEMb
CTPOK, T. €. ¢ NpHOaBJieHHeM KaxX /0l HO-
BO#i OYKBBEI YHCJIO CTPOK Oyner ynBau-
BaTbecsl. Boobule, ecain uuciio mpoctbix
BBICKA3bIBAHWH, BXOASIIMX B COCTaBHOE,

PaBHO M, TO YHCJIO CTPOK B Tabjuue Hc-
THHHOCTH n=2" , [lpyu m=12 n=22=
=4096 v B fnanbHeiilleM pacTeT OYEHb
ObicTpo. fIcHO, yTO BpyuHyl0 3aNOJHSATH
CTOJIb TPOMO3AKHE TabIHIbl HCTHHHOCTH
HEBO3MOKHO.

Onnako 3ajiaya BBIYKCJIEHHS BCEX 3Ha-
YEHHH HCTHHHOCTH CJIOXKHOTrO BBICKA3bIBa-
HHS, MyCTb [la)Ke 3aJaHHOTO T'POMO3AKOM
(opMyJiol, oYeHb BaXKHa, B YACTHOCTH,
BAaXKHA [UJIsI KOHCTPYKTOPOB, CO3MAIOLIHX
JIOTHYECKHE YCTPOHCTBa-aBTOMAThl AJIsl
1pecGpasoBaHusi HH(OPMALHMH.

Henbasi nu nopyuuTsh 3anosiHeHHe Ta-
GJIMIbI HCTHHHOCTH BBIYHCJIUTENbHOH Ma-
IHHe?

OxasplBaeTcsi, MOXHO, U €cJld MamUuHa
yMeeT BBLINOJIHSATh JIOTHUECKHE ONepanHy,
TO 3ajada CTAHOBHTCS TPHBHAJBLHOM.
MoxHo, 01HaKO, HAYYHTb MaLIHHY 3aM0J-
HSATb TabJIMIly MCTHHHOCTH H B TOM CJy-
yae, €CJIH OHA He yMeeT BHINOJIHATDL JIOTH-
yecKHe onepaiuH.

Paspa6oTka nporpaMmbl /il BbIYKCIIH-
TEJbHOH MalluHBl, paboTas M0 KOTOPOil
OHa CyMeeT NPABHJILHO 3aMOJIHUTEL TabJIH-
1y HCTHHHOCTH CJIOXKHOTO BBICKA3bIBaHHS
U [IpH 3TOM OyneT NPUMEHSITh TOJbKO Aell-

Puc. 31 a 6

Puc. 32 a 6
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cTBUfl apu(pMeTHYECKHe,— eCTh elle O/IHa
3aHMMaTeNIbHAs 3a/1a4ya Ha NporpamMMHupo-
BaHue.

[Ipex/ie ueM nopyuath Mall{He 3aM0J-
HeHHe TabJuubl HCTHHHOCTH KAKoro-Jiubo
CJIOXKHOTO BBICK23bIBAHHS B [IEJIOM, Hay-
YHM €€ BBIYHCJ/IATh 3HAYEHHSI OTHEJbHO
paccMaTpHBaeMblX JIOTHYECKHX IIPOH3Be-
JIEHHs, CyMMBI W oTpuilaHus. Ilpusegem
Tabauny, NOJAb3YsiCb KOTOPOH HAaXOASAT
3HAYEHHS JIOTHYECKOTO OTPULAHHS
(puc. 31, a). Psamom pana ta6auna
(puc. 31, 6), B kotopoit popmysa «1—A»
ecTb yxe ¢Qopmysa apudMeTHuecKas.

Ilonp3ysice Takoit apudpmerHuecKoil
dopMyJioll, MOXKHO IMOJYYHTb TAKHE XKe

3HA4YeHHs 0715 A, KaK U MPH BBIIOJHEHHH
Hag A ornepauHy JOrHYECKOTO OTPULAHKS.
Ham ynanoce noctpouTth apudgmerHue-
CKYIO0 MOJleJIb JIOTHYECKOH onepanuy oTpH-
HaHHUS.

Jlornueckoe u apudmeTHYeCKoe yMHO-
JKEHHE [AIOT OIHH M Te K€ Pe3yJbTaTHl,
I03TOMY ©0CoOy1 MoIedb JOTHYECKOro
YMHOZKEHHS] He CTPOUM.

3HauyeHHe JJIOTHUECKON CyMMbl HAXOILHM,
10JIb3ysiCb TabJHLEeH, INOKa3aHHOH Ha
puc. 32, a. ApudpMeTHueCKOH MOIENbIO
Oyner Ttabuauna, u3o0pakeHHass Ha
puc. 32, 6.

Bosee cnoxuo Mogenupyercs omepa-
uus umnnukauud. Ha puc. 33, a u 6 no-
Kasanbl (GopMyJbl H TaGJMLbl, H3 KOTO-
PHIX ACHO, KaK 3TO leJlaercsl.

Ha puc. 34, @ u 6 nokasano Kak
MOJIEJIHPYETCA OlNepalusl 3IKBUBAJIEHT-
HOCTH.

Ewe pas noavepknem, uTo Mbi Hayyu-
JINCh «MOMEJIHPOBATb» OCHOBHBIE JIOTHYE-
CKHe ollepallH, HHaYe FOBOPS, HAYYUJIHCh
BBIUHCJIATD 3HAYEHHS JIOTHYECKOH CYMMBI,
IIDOH3BEIEHHS], HMIIJIMKAUHH, 3KBUBAJIEHT-
HOCTH W OTPHLLAHHS, HCHOAb3Ys TOJbBKO
apudMeTHUecKHe AEHCTBHS.

Ilpomgoaxum pewenve mnocraBieHHOM
3agaun. Ecnu ¢opmyna ewickasbiBanus,
BC€ 3HAYEHHS] HCTHHHOCTH KOTOPOTo Heol-
XOIIUMO HAaWTH, CJIOXKHAasf, TO MpPeABapH-
TeJIbHO HeOOXOJHMO IOCTPOHTL apudme-

m|TiM—-T mir 1-M+MT
1|7 7 1 1
r 0 ! ) (4]
) | 1 1 0 1
' 9 1 gjo 1
31Aa|s—a 8l 1-(8-4)?
1 1 1 7
7 ) o 1 0 (4]
@ 7 0 0 (2]
¢ 1 olo 7
Puc. 33 a 6 Puc 34 a6
THYECKYIO MO/JieJib, COOTBETCTBYIOLULY 1O

(opMyJie CJI0XKHOTO BBICKA3BLIBAHHS.
Paccmorpum npumep. [lycts HeoOxomu-
MO COCTABHTb TaGJHLY HCTHUHHOCTH ISl
BbICKA3bIBAHHMS, 3alaHHOr0 (hOPMYJIOH
X=(A—-B)(A+B).
ApudMeTHuecKyl0 Moaeab IMoJyyaem
TakK:
A—B 3amensiem na | —A++AB:;

A+-B 3amensiem cHayana Ha AB, a 3a-
TeM Ha | —AB u HakoHen BCio ¢opmyay
3ameHseM Ha ¥=(1—A-+AB)(1—AB).

Iosnyuennasi popmyJsia ectb yxe ¢op-
MyJsa apupMeTHueckasi, Kaxmasi Oyksa
B HeHl NPHHHMAaeT 3HAYEHHS HE «HUCTHHA»
H «JIO¥KDb», a €HHHIIA 4 HYJb. Beiuncen-
Hble 110 3TOH (OpMyJie 3HAYEHHS] MOrYT
6biTh TGO TOJIBKO eAMHMueH, JHGO HY-
JIeM, HO HCTOJIKOBBIBATh HX MO OKOHYAHHH
BBIUHCJIEHHH MBI JOJXHB COOTBETCTBEH-
HO KaK «HCTHHA» H «JIO¥KbY.

Ilocne Toro, kak apudmernyeckass mo-
NIeJIb IIOCTPOEHA, 3aaua CBOMAHTCH K TO-
MY, 4TOOBl HAlTH BCe 3HAYEHHS NOJyYEH-
HOTO apH@mMeTuyeckoro Bblpaxienus. Ie-
JlaTb 3TO CJIeAyeT MOCJef0BATENbHO,
nepebupas BCEBO3MOXKHBIE  HaGophl
3HauyeHH# OykB, BXOAAWMX B (opmyay.
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Puc. 35

Anroputm Takoil paGotsl is apudMeTH-
YECKOro BBIPAXKEHHs, COLepiKallero TPH
nepeMeHHblx, Hanpumep, A, B u C, moxer
OBITh TaKHM, KaK 3alaHHLIl CXeMOil, H30-
6pazkeHHOH Ha puc. 35.

[TpuBeneHHas cxema aaroputTMa BKJIIO-
uaet B ce6s TPH UMKJIA, BAOKEHHble OIHH
B Apyrod. BHyTpeHHu# uMKJ HMeer ma-
pamerp C, cpenuuil — napamerp B
H BHEWIHHH — napaMerp A. Kaxaoiii u3
3THX NapaMeTpoOBR IPUHHMAEeT BCero JABa
YHCJIOBBIX 3Hauenus: 1 u 0.

3anonnenrne TabAMpb HAYHHAETCS C

BBIYHCJIEHHA 3HaAUYEHUs apmpmemqecxoro
Tabauya 5

X=F(A B, 0

e L (=] (=) (=] (=) >
_—O =, O == -0 ()

B
0
0
1
1
0
0
1
1

BbIDaXKEHHs], COmepallero nepemMeHHble
A, B u C npu A=B=C=0. 3arem na-
pamerp C mnpuHMMaer 3HayeHHe C=1
¥ BBIUKCJISIETCS] BTOpOE 3HaYeHHe apHdMe-
THYECKOTO BbIpaXKeHHs, KOTOpoe MBI 06o-
snauusn kak F[A, B, C].

IlanbHeiiye BHIYKCIEHUS OPTaHU3YIOT-
Cst TaK, YTO TabJMIla 3aTOJHSETCST CBEPXY
BHH3 (TabJj. b).

Paspaborka aaroputma, paborasi mo
KoTopomy IBM cymeer 3amonHHTHL Ta-
6JIHMLly HCTHHHOCTH JJIS1 CJIOXKHOTO BBICKA-
3bIBaHMS, COIEprKalllero TPH NPOCTHIX,
0Ka3aJ1acb HECJOKHOH.

Herpynuo coobpasuts, kak cregyer
IOTIOJTHUTL CXEMY aJrOpHTMa, €CJH 4YHC-
JIO NPOCTHIX BBICKA3BIBAHHUH B CJOXKHOM
OyJer yBeJHYEHO.

YMeHue pematb 3Ty HECJIOXKHYI0, HO
3aHUMATENIbHYIO AJIS NPOrpaMMHCTa 3a-
Aady naeT OoCHOBaHHe B3SITbCSl 32 pellle-
HUe elle OAHOM 3aHUMAaTEe/NbHOM 3agays —
nayuuts 3IBM  pewate Joruueckme
3alayH.

1o
EJIMTHOMY
AJITOPUTMY

Ilycte HaM pana cienpywomlasi joruye-
cKasl 3ajiaya:

«Anewa, Bopsi w Ipuwia Hawau B
3emsie cocyd. PaccmarpuBasi yavBHTeNb-
HYI0O HaxXONKYy, Kax/blii BLICKAa3aJ 10 ABa
[PEATIONONKEHHST:

Anema: «3To cocya rpeveckHii M u3ro-
TOBJIEH B V Beke».

Bopuc: «3to cocyn ¢punuKuiCKui ¥ 13-
roroBJjieH B 111 Beke».

Fpuma: «3To cocym He rpeueckuit
H M3roToBJleH B [V Beke».

YuuTesb HCTOPHH cKa3aJ pebsitaM, yTo
KaX/Ibli H3 HUX NPaB TOJBKO B OJHOM H3
ABYX NPEATONOKEHUH.

«['ie v B KaKOM Beke HM3roTOBJIEH CO-
cyn?r»

Heckonbko 3aMeuyanuii o peuienun Ta-
KHX 3a71a4. B ycsioBUW HaM jgaHBl BHICKa-
3blBAaHHUSl LIKOJBHHKOB M YYMTEJIsI, HEKO-
TOPBIE H3 HHX NPOTHBOpEYAT APYT APYTY.
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PewluTh 3a7ayy — 3TO 3HAYHT HANTH HC-
THHHOE BBICKa3blBaHHe, OTBeyalollee Ha
fIOCTABJIEHHEI B 3a/laue BONPOC.

Eule pa3 nogyepkHeM, YTO B KayecTBe
JAaHHBIX U B KauyecTBe pa3BICKHBaeMoH
BEJIHUKHHBI TaKKe BBICTYNaeT BbICKa3blBa-
uue. [lpu pelwiennun ajreGpaHyeckKHx 3a-
Jay B LIKoJsie 6yKkBaMu o603Hayalin HeH3-
BECTHBIE KOJHMYecTBa (uKcjao AHEH, CKo-
pocTb WJIM YTO-TO Jpyroe), a ceivac
6ykBaMH 0603HayaeM BBICKA3bIBaHMSI.

B nanHO# 3ajaue npHMeM cleAyloulHe
0603HaYeHHs:

«3IT10 cocys rpeveckuii» — I'.

«ITO cocyl GUHHKHICKHI» — D.

«Cocyn usrorosyied B V Beke» — [1.
«Cocyn usrorosiiet B III Beke» — T.

«Cocyn usrorosneH B IV Beke» — Y.

Ilocne Toro, Kak BBeileHB 0603HAYEHMS
OPOCTHIX BHICKA3BIBaHWil, 3anHCHIBaeM
CJIOXKHBIe BBICKa3BIBAHUS — NPEAINOJIONe-
HHS IUKOJIbHHKOB.,

Anema ckasals: «3To COCy/l rpedecKuit
H H3roTOBJIEH B V Beke» — TaKoe CJOXK-
HOe BBICKa3blBaHHE MOXKHO 3aNHCaTh TaK:
«l-11».

Co cJoB yuHTessl cClieAyer, YTo 3TO BEHI-
CKa3blBaHHE JIOXKHO, Beib AJjemia mpae
TOJbKO B 4eM-TO OAHOM: uad I'=1, uiu
IT=1. VictuHHBIM OyleT BBHICKAa3blBaHHE

rfn+-rii=i.
HelicTBuTeNbHO, M160 MepBoe cJaraeMoe

I'll wcrvHHO (Anewa BepHo yrajal, uTo
COCYJl FPeYecKHit, HO OIIHOCS BO BPEMeHH
€ro W3roTOBJIEHHS), IHOO HCTUHHO BTOPOE
cnaraemoe I'f1 (Aneuia He yragan mMecTto
H3rOTOBJIEHHS], HO Yrajaj BpeMsl H3TOTOB-
JIeHUs1).

Paccyxnast aHasorsyHo, nonayunM elile
IBa CJIOXHBIX HUCTHHHBIX BBICKA3LIBAHHS
PT+PT=1; I'Y+-Ti=1.
Kaxpoe M3 3THX BEICKasBIBaHHii Gynem
paccMatpuBaTh Kak JIOTHYECKOEe ypaBHe-
Hue. [IpH cocraBiieHHH 3TUX TpeX JorHye-
CKHX ypaBHEHHH HCIO/Jb30BAHH BHICKA3HI-
BaHHsl pebGAT M 3aMmeyaHue yuutessi. Ho
3TOTO enile HeIOCTATOYHO, CJIEYeT YYeCTb,

YTO JIONKHBIMH OYIYT M BHICKA3bIBAHUSA

Gr=f, IT=0; B9=0u T9=0
HJIH, 4TO TO 2K€ caMoe:
b4I'=1; [14+T=1;
NnN4-9=1uT49Y=1.
Copepxanve KaxAOro SsICHO— pedb
HIET O TOM, YTO COCYI H3IrOTOBJIEH TOJib-
KO B OJHOH W3 CTpPaH H B OJHOM H3
BEKOB. ¥ Hac HMeeTCsl Tenepb ceMb ypaB-
HeHHil ¢ nATbI0 BEICKa3bIBaHUsIMH. OOpa-
3yeM H3 HHX CHCTEMY

I+

s
+ +
e
T

EcJaiu Bce 3TH HCTHHHBIE BBICKA3bIBAHHUS
JIOTHYECKH MePEeMHOXHTb, TO NOJYYHM
CJIO}KHOE BBICKa3bIBaHKE, B KOTOPOM CBE-
JIleHO BCe, YTO TOBOPHTCS O COCYZe:

X=([+4-ri)(e7+4eT)(r'i+
T4) (P+T) (+T) (1+9) (T+79).
O603HauKM 3Ty GopMyay TakK:
X=F(,9,11,4,T).
Tenepp sICHO, YTO pelIUTH 3afayy — 3TO
3HAYHT yKa3aTh, NPH KaKHX 3HAYeHHSX
I, &, 11, 4 uT 310 ClioXKHOE BHICKA3bIBa-
HHe HCTHHHO. MIHaye roBopsi, HaM HYKHO
3anoJHUTL Tabauuy 6 W HaliTHU Ty enuH-
CTBEHHYIO CTPOKY, B KoTtopoit X=1.

Tabauya 6

X=t ([,®,N,4,T)

T
0
1
0
LR S

gccccz
‘}_.—ncc.c

lcccc‘!
[cccc =
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Puc. 36

Ilo cymecTBy 3azaya cBesiach K rpeabl-
Oyllel, K 3ajaye 3aloJHeHust TabauL Ke-
THHHOCTH, YTO MBI YK€ HayYHJIUCh [eJaTh.

Paccmorpum cxemy aJjropHTMa (pHC.
36), KOTOpasi TOJBKO YYTh-4yTh OTJIHYAET-
Csl OT CXeMBl aJropHTMa, H300paKeHHOMH
Ha puc. 35. B Hee BBejeH oMH pacrio3Ha-
BaTesb X=1 W OAMH omepaTop BbIBOAA
3HaveHu#l A, B,..., Z, X. 3to cpenano ans
TOrO, YTOOB MOXHO OBUIO OOHAPYKHTh
BCe HaOOpLl 3HAaUYEHHH IepeMeHHBIX, IpH

KOTOpbiXx X=1, 1 oTneuatatb UX B Kaue-
CTBe OTBeTa K 3ajaue.

[Tepen cosmaHHem apubMeTHYECKO
moaenu BbicKaswiBauus X=F([,D,II,T,
4) ero MOXHO YNPOCTHTh, HCHOJB3Ys
CBONCTBA OCHOBHBIX oNepauui, HanpuMep

Takux, Kak AA=0 uwau A4+A=1. Ho
MOXHO 3TOrO U He fenatb. [locse ckasaH-
HOTO $ICHO, KaKHM MOXHO IpeJICTaBHThb
cefe aJropHTM, NIPHTOAHBIN [JIs pellleH st
Ha IBM n1060it Joruueckoit 3agaun.

B 3ak/ioueHne 0TMETHM, YTO NPaBHJIb-
HBIH OTBET Ha BONPOC, NOCTABJIEHHBIH
B 3ajave, gaetr BhickasbiBaHMe «Cocyn
u3rotosjeH B PUHHKHH B V Beke».

M3 cka3aHHOro $ICHO, YTO OCHOBHaf
TPYAHOCTb B pellleHHH JOTHYECKHX 3aj1ay
CBfi3aHa ¢ MOJyYE€HHEM OT/[eJIbHBIX JIOTH-
YECKHX YPaBHEHHH, OTpaxKalolllHX BCIO
CBfI3b MeXK/ly HCNOJb3yeMbIMH B YCJOBHH
3a/JlayH BHICKA3bIBAHUSIMHA. Y CJIOBHE 3a1a-
yd OblBaeT HHOrJAa 3anyTaHHbBIM H 6e3
nipuMeHeHHst BM pasobpaTbcst B HeM
OyeHb CJ0XKHO. B kauecTBe npumepa naem
TEeKCT 3ajayH, paccMaTtpHBaemoi
. M. friomom B cratee «Anre6ps
Byansi».

«PaccMoTpuM  yrpolueHHBli  yueOHbIH
[J1aH, rjle HeaeJsl BKJIOYaeT BCEero TpH
yueOHBIX  [HSI — NOHeJeJbHUK, Cpeay
U OATHHUY, NPHYEM KaXK/blii JeHb colep-
KHUT He OoJiee Tpex map yuyeOHBIX 4acos.
B TeyeHHe Henesnn yuaiHecss AOJIKHBI
HMeTb TPH Napbl yyeOHBIX 4acoB NO Ma-
TeMaTHKe, [Be — N0 (H3HKEe U [0 Of-
HOH — 110 XMMHH, HCTOPHH H (HU3KYJbTY-
pe. I'lpu 3ToMm:

1) matemMaTHK HacTausaetr, YTOOH €ro
yachl HUKOT/J2 He ObLJIH NOCJEeIHHMH H 1O
KpaiHeil Mepe ABa pa3a — NepBLIMH;

2) ¢usHK KejaeT, yTOOHI €ro 4achl
Tak»Ke He ObljIM NOCAeHHMH; Mo KpaiHeH
Mepe OJHH pa3 OH XOYeT HMeThb IepBYIO
11apy 4acoB; B Cpely OH HOJKeH ObITh
cB0OOO/eH nepBhLie 1Ba yaca, a B NSTHHLY,
HanpoTHB TOro, MOeT paboTaTh JHILb
nepBble B2 yaca;

3) HCTOPHMK MOXKET IpenoaaBaTth JHIIb
B MOHENeNbHHK B TeUEHHe IePBBbIX YeThl-
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PEX YacoB HJIH B Cpe/ly B Te€UeHHe TpeThbe-
o M 4eTBEPTOro YacoB; KpOMe TOro, OH
He 3KeJiaeT, 4TOObl ero 3aHATHS Hernocpe-
CTBEHHO Mpe/llecTBOBaNH (DH3KYJIbTYPE;

4) XMMHK HacTausaeT, YTOOHI ero 3aHsi-
THSI NPOHCXOJMJIH He B IATHHLY H He B Te
JHH, KOrja yuyalluecsi 3aHHUMAamTcsi (QH-
3UKO¥;

5) 3aHATHS N0 (PH3KYJbType IPOBO-
JATCS Ha CTaJHOHEe, H N03TOMY eCTeCTBeH-
HO TpeGoBaTh, YTOOH OHH OBLIH MOCJe[-
HHMH B CBOH JIeHb; KpOMe TOrO (PH3KYJIb-
TYPHHK B NATHHLY 3aHAT Ha ApPYro# pa-
oore;

6) ectecTBeHHO TpeOOBaTh, YTOOHI B Te-
YyeHHe KaxJoro, yueOHOro AHsl y yualllux-
csi 661710 He GoJiblle ABYX YacoB 3aHSATHH
N0 OOHOMY H TOMY e IipeaMeTy;

7) ceoboaHble OT 3aHATHH J[Ba vaca
B paMKax yuyeGHoH Hemenu H3 3)X3=9
nap 4acoB (H3 4YHCJAa KOTOPBIX 3aHSTHI
auiib  3+42-+41-41+41=8 nap wuyacoB)
JIOJDKHBI IPUXOJHUTBCS Ha NOCJAEIHION 1ia-
Py 4YacoB B NSITHHIY HJH NepBYIO lapy
YacoB B [OHe/IeJbHHK.

Kak MOXHO C€OCTaBHTB paclnHcaHHe
¢ co0/110/JeHeM BceX 110CTaBJeHHBIX yCJ0-
BHIi?

YcJ0BHST 3224l MOXKHO BBIPa3UThH CJle-
Jyolllefl CHCTeMOH JIOTHYECKMX ypaBHe-
HH:

FIEMSMGMQ(M1M4+M1M7+
+MM7) =13
F2§d53(155(159((}‘>1—|—(154—|—(157) Dy PgPo=1,
= (”1+H2+H5) (”1C2+”2C3+
HCs+HsCoH;Ce+HgCy) =1
Fi=X7XgXo( P Xo+ D1 X5+ Do X, 4
+PoXs+... - PoX7+ Do Xs) = 1;
Fs=(C3+Cs+Co+C203+ Cs06+
4 Cs0,) C7;CsCo=1;

e — (M1M2+M1M3+M2M3+M4M5+
+...+MsMs) (P1Po+D1P3+-...+
+Pgdg) =1;

F7E 0109: l

ATy CHCTEMY MOXKHO 3aMEeHHTh OfHHM
CJIOXKHBIM JIOTHYECKHM ypaBHEHHeM

F=F1F2F3F4F5F6F7== l

PesynbraToM pellleHusi 3ajaqd Gyjaer

JIBa BapHAHTa pacnHCaHUA.

1. [loHepeJnbHHK: MaTeMaTHKa, HCTO-
pHsi, XHMHSI; Cpeaa: MaTeMaTHKa, (U3H-
Ka, (U3KYJbTypa; NATHHLA: (PH3HKA, Ma-
TeMaTHKa, CBOOOAHbIE YaChI.

2. TloHenesIbHUK: MaTeMaTHKa, (GH3HKA,
(u3KyJIbTYpa; cpeaa: MaTeMaTHKa, HCTO-
pHsl, XHMHS; NSITHHUA: (PH3HKA, MaTeMa-
THKa, CBOOOJHBIE Yachl.

3amaga
JorMYecKas —
K09
apH¢MeTHYeCKmit

Cpenn 3ajgay, KOTOpble YacTO IIPHXO-
OUTCS. paccMaTpHUBATbL INPOrPpaMMHCTaM,
3aHHMAIOLIKMCS] pelleHHeM 3KOHOMHYe-
CKHX BONPOCOB, ecTh JBe, H3[laBHA CUHTa-
IOLLHECs] «TBepAbIMH IPOrPaMMHCTCKHMHU
OpeLIKaMU».

B mnepBoii 3agaue peyb HAET O BBLIUH-
CJIEHHH «PaCCTOSTHHSI» B [IHSIX MEXKAY ABY-
Msl IPOU3BOJIBHBIMH H CKOJIb YTOJHO y/[a-
JICHHBIMH JIpYyT OT Apyra gatamu. B 3ana-
ye HCXOJHBIMH JaHHBIMH SIBJSIIOTCSI JIB€
JlaThl:

yKa3biBaeTcs rol, Mecsl W JeHb KaxK-
IOH U3 HUX U TpebyeTcst y3HaTb, CKOJbKO
JIHell oTjgesisieT OHY ATy OT APYrof.

Bo BTOpoO#t 3anaue Tpebyercst o H3Be-
CTHOH faTe, KOTOpasi MoxeT ObITh JHEM
NPOULLIOro, Ja)e O4YeHb OTAAaNeHHOro oT
Hac, WM JHeM OyAyllero y3HaTb, KaKoH
JIEHb Hejle/d IPHXOIHTCS Ha 3Ty Jarty.
Hanpumep, nycte HeOGXOAHUMO Y3HATh, B
Kako¥l [leHb HeJeJlH CTapTOBaJ B KOCMOC
IOpuit 'arapiH — B MOHeeJbHHK, BTOP-
HHK HJIH KaKOH-JIHOO HHOH, eCcJId U3BeCTHa
nata craprta ero — 12 anpessi 1961 roza.

O6e 3TH 3a4ayu TPYJHO OTHECTH K TH-
NUYHBIM apudMeTHYeCKHM 3aaayam, 3TO
CKopee JiorHYecKHe 3ajauyd. B paccyxie-
HHSIX MpPH pelleHHH 3THX 3ajay cjaeayer
YUHTBIBATb, YTO YHCJIO JHeH B (eBpase
3aBHCHT OT TOrO, SIBJISIETCS! JIU JAHHBIH
rOjl BUCOKOCHBIM HJH HeT. CHJIBHO 3a-
TPYAHSIeT pelieHHe BTOPOH 3a1ayu To 06-
CTOSITEJIbCTBO, UTO YHCJIO JHeH B pasJjHy-
HBIX MecsiaXx HeOJHHaKOBO.
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Ecqu 5TH 3agaun nipefsiaraercs pemuThb
Ha OBM, To nepen nmporpamMmmucTOM BCTa-
€T BOIPOC, KAK CPeACTBAMH apH(PMETHKH
H TOJIbKO apH(MEeTHKH pelllHTh 3TH 3aja-
uy. [IporpaMMuCcTaMu 1IpelyIOKeHo HeMa-
JIO OCTPOYMHBIX Mporpamm, pabotasi 1o
KOTOpbIM  BBLIUMCJHTEJbHAS  MAallHHA
ycnemno peuwaer obe 3amaud. OcraHo-
BHMCSl Ha DpelIeHHH, KOTOpOe SBJSeTCS
OPHMIHHAJbHBIM U COOTBETCTBYET NPHHS-
TOMY B KHHIe CTHJII0 — OHO SIBJISIETCS 3a-
HHUMAaTeJbHbBIM H IOYYUTEJbHBIM.

Peunb uper o peueHnd, odopmaeHHOM
B BHJE [IBYX pacyeTHbIX ¢GOpMyJi: OfHA
HCNIOJb3YeTCs! IPH BHIYHCJIEHHH «PaCCTOS-
HHSI» B JIHAX MeXIy HaTamH, Apyras —
IJISL «BLIYMCJIEHHS» JTHell HelesH.

PaccMoTpuM nepBylo U3 pacueTHBIX
¢opMyJ1, st Yyero BBegeM 0GO3HAUYEHHS
HCIOJb3yeMbIX NepeMeHHBIX:

S — paccTosiHUEe MeXAy JaTaMH B OHAX,

paBHoe pasHocTH Io—I1;, tae I; u [; — wH-
IeKce Oosiee paHHeil H Gojiee MNO3MHEH
nat; I — HHAeKC [aThl, KOTOpHIfi SIBJAAET-
¢s1 pyHKIHEH OT Tpex mapameTpoB, 3afa-
IOIKX Kaxaywo aaty: geHb (), Homep
mecsina (M) u rop (I), I=F(AM,T).
Hanpumep, uHmekc nathl 12 ampess
1961 ropa — ecTp 3HaueHHe (QyHKLHUH
I=F(12,4,1961).

B paccmartpuBaeMoM pellleHHH HHIEKC
IaThl 1y AHeH siHBApsi U ()eBpajs BHIYH-
cJasieTcsl 1o oJHOH dopmyJie, a and [ar,
IHH KOTOPBIX MPHXOASTCA Ha MapT—[e-
Kabpb — no apyro#. I'lpoBoaum o6e pac-
yeTHble GOpMyJNB: 1Js sHBaps-deBpans

I=365XT+0+31X (M—1) +
+¢(0,25Xe(I'—1))—e(0,75X e (((I'—
—1)X001)+1)),

I MapTa—aexabps
I=365XTI+ 0431 X (M—1)—e(0,4M+
+2,3) +€(0,25I') —& (0,75 X (£(0,01 X
XTI)+1)).

byksoii € B xaxnoit u3 ¢opMmys 060-
3HayeHa ¢yHkuus <«Llenas wacts or
HefiCTBUTeNIbHOIO 3HA4YeHHs apTyMeHTa».
3Havenne 5Toit GYHKUUHM paBHO HAUGOJb-
LIEMY IeJIOMY YHCJY, He NPeBhIIa0uIeMy

3HayeHHe apryMeHTa. PyHKuKs 0603Haya-
ercst Kak &(X) u [X] u yacro HaswiBaer-
cst «AHTbe oT X» (oT (paHIy3cKoro
Entier, yro 3naunt «uensiii»). Ipumepst
BBHIYHCJIEHHBIX  3HAYyeHHi GOYHKUHH:
e(7)=7; £(1/5) =0 u ¢(—4,2) =—S5.

Pellenre mnocrasjenHofi 3amaun Ha
9BM nociie OTKPHITHSI TIPUBENEHHbIX BhI-
we GopMyJs CBOAHTCSI K YMEHHIO BBIYHC-
JIAITb 3HaueHHe ¢yHKuMH &(X). Mopenn-
poBaHHe BEIUKMCJIEHHS! 3HAYEHHH (YyHKLUHH
Antre or X Ha DBM — 370 eltle ofHa 3a-
HHMaTeJibHasl 3a/laya Ha POrPaMMHpPOBA-
HHe, KOTOpasi BOILJIA B TepeyeHp 00si3a-
TeJIbHBIX UIsi MHOTHX TunoB OBM. Haps-
Ay ¢ ¢yHkuueii Autee o X mporpammuc-
Tbl IIHPOKO MOJb3YIOTCA aHAaJOTHYHOH
¢byukumeit «IpobHast yacte or X», KoTo-
pasi o6osnauaercs: {X}. C npuMeHeHHeM
3TOH (QYHKUMH YHTATeJNb NO3HAKOMHJICS,
KOrJla paccMmaTpuBaJj ajroputm Gecrpo-
HIpLILIHOH Urpel B « HUM».

Pekomennyem uurarenio camoctositenn-
HO TNOCTPOHTL aJIFOPUTMbI, B KOTOPHIX
PaspelaeTcs: HCIOJb30BaTh BCe apHpMe-
THYECKHE Ollepallii H ONepalHi0 CpaBHe-
HHSl YHCeJ TakK, 4yToOHl, MOJb3YSICh HMH,
MOXKHO GBUJIO BHIYHC/IATL 3HAYEHHS (DyHK-
uuii [X] u {X}.

Pewenne BTOpoii 3asaun ocHoBano Ha
HCNOJb30BaHHK 3HauenHs: «MHgekca na-
Tel». EcCnM  BBIUHC/ISEMyI0  BeJMUMHY
«leHb Helenu» 0603HauuTh yepes JH, To
pacuerHasi ¢popmyna 6yneT MMeTh BHJ

AH=1+4¢(1—1/7) X7+6.

[Tocne Boumcnenuit nepemennas JH
MOXKET OKa3aTbCs PABHOH TOJbKO OHHO-
my u3 uucen {0,1,2,...6}. Eciu JH=0,
TO 3TO O3HAYAET, YTO AEHb HEJeJH, COOT-
BETCTBYIOLIHA paccMaTpHBaeMoii jaTe,
€CTh BOCKpeceHbe, ecnid [JH=1, To 3TOT
JeHb NIOHEJIENTbHUK U Tak faJjiee 10 JH =
=6, YTO 03HAYaeT: BHIYHCJIEHHOEe 3HAYe-
HUe [HA HeJeJu ecTb cy660oTa.

B npunoxennu gaercsi tekcr nporpam-
MB], pa6oTasi o XoTopoii 9BM BbluHCIIS-
€T PpAacCTOsiHHE MeXIy ABYMsl IaTaMu
H onpefeJisieT I€Hb Hefle I, IPHXOASAIIHII-
Csl Ha KaXAy1o H3 HHX.
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I'aasa 3

UTaTesb 3HAET, KaK TPYAHO
MHOTA HAWTH yJauHYlO UJIel0 NPU pellieHHH 3aauH, KaK HeJIerko
nofyac coo6pa3uTh, KaKOH XOJI B CJIOXKUBILEHCS NO3HIMH OyneT
HaUJIYYLIUM.
Jloragka Beab HE CNENIMT U O3apeHue N0 3aKa3y He NPUXOJHUT.
YMeHue orafgbiBaThCcsi — YAHBUTEJIBHOE U3 YMEHHH,— CTOJb
BaXKHOE U XKEJAaHHOE, HO TaK TAHHCTBEHHO. MexaHu3Mbl
yrajibiBaHHsl, TalHbl CMEKAaJIKH 1 COOOpa3UTebHOCTH — BCE 3TO
NOKa 33 CeMbIO NeyaTsiMu.
Kak IpOHUKHYTH B 3TH TAUHbI?
O TomMm, kKak DBM Mopenupyer HEKOTOpbIe JleTaJliu npoiecca
y3HaBaHusi, pacckasbiBaetcs Hixke. O6yuas IBM ymenuio
pacno3HaBaTh TpocTelilline o6pasbl, 4eJOBeK NMPUOTKPBIBAET MYTH
TIOCTH2KEHHsI TalH BOCIIPUSATHS MHPA, MEXaHH3Mbl OTPaXKeHHUsI
JIEHCTBHTEJILHOCTH B CBOEM MO3TY.
70 ellle OAUH NpUMep pellieHusi HAa DBM HeBbIUHCJIUTENLHOM
3ajiayu.



B
deaupyer

NPEJIONIAS K 3AIJAYE

B 3anavax Tak HasbiBaeMOro ncHxoJo-
THYECKOTO NpaKTHKyMa, 3ajayax-TecTax
CTaBUTCH npobJieMa OTHICKAThL 3aKOHO-
MEpPHOCTb, KOTOPOH PYKOBOACTBYIOTCS CO-
CTaBHTEJH, OTOMpas 4YucJja, CJI0Ba HJIH
KapPTHHKH B HEKOTOpbIE IPYIIIHL

Ha puc. 37, a mnokasanma TtaGauua,
B KJIETKH KOTOPOJ BIIHCAHO BOCEMb YHCEJI.
Cocrapuresb TabaHubl OTOHPas U pacio-
JlaraJql yHciia, pyKOBOACTBYSACh KaKHM-TO,
TOJIbKO €My HM3BeCTHBIM, npuHuunom. He-
06XOAMMO 1oraflaThbCsl, KAKUM NPHHLIHIOM
OH PYKOBOJACTBOBAJCS, U CyMeTh NOA06-
patk 4YHCJ0, KOTOPOE€ MOXKHO OBLIO Obl
«33aKOHHO», B COOTBETCTBHHM C 3aJyMaH-
HBIM COCTaBHTeJeM MNPHHUHIIOM, IOMe-
CTUTh B KJIETKY TabJIMIBl, OTMEYEeHHYIO
3HakKoM Bollpoca.

ITonpo6yiite norapmatecst u Bu. Ilpo-
BepbTe cebsl, pacckasaB O TOM, KaKHM
NpHHIHNOM Bhl pykoBOACTBOBaJIMCH NpH
IIOUCKe 4YHCJa, CBOHM TOBapullaMm. Yaa-
JIock M Bam y6ennTs ux B cBOEH npaso-
Te cpasy?

Ha puc. 37, 6 nokasana ananoruyuas
TabJinLa, HO B HeH pa3MelleHBl yXKe He
ydcaa, a cJoBa. 3ajaya CTaBHTCH Npex-
HSIsl: florajaitech 10 TOH 3aKOHOMepHOC-
TH, KOTOPOil PYKOBOJCTBOBAJIHCh COCTaBH-
TeJH TabJHUb IPH OTOOpe U pasMellleHHH
CJIOB B KJIeTKax TabJiHubl, npuaymaiire
Tpebyemoe CJIOBO H 3aMHIIHTE €ro B IIy-
CTYIO KJIETKY.

Eie onHa noxoxast 3ajgaya, Ha Hall
B3rsa] Gonee npocras. Jlana taGauua,
B KJIETKAX KOTOPOH pasmelieHbl He yHcsia
H He CJIOBA, a MPOCThle He3aMHICJOBAaThIe
KapTHHKH (puc. 38). O6neryeHue paGoTnl
NpH pellieHHH 3TOH 3aa4u CBA3AHO C TeM,
YTO KApTHHKY, IIOMeLlaeMyi B IYyCTYIO
KJIeTKy TabJHUbl, NPHAYMBIBATL He HyX-
HO, ee cyeayeT TOJBKO BHIGpaTh U3 npej-
JlaraemMblx [LIECTH, CTOJb JKe MPOCTHIX
nepeHyMepOBaHHBIX KAPTHHOK.

Bel, koHeuHo, nmonpoGyere pewiuTh H
3Ty 3ajauyy H B cjJyuyae yJAauH cymeeTe
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00BACHHTL, noyeMy Bamn sBuiGop 1aj Ha
Ty HJH HHYIO KapTHHKY. Corjiacurecs Jin
Bel ¢ TeM, uYTo pasbiCKHBaeMOiH OyHeT
KapTHHKa ¢ HoMepoM 6?

UunTatesb HaBepHOE COTJIACHTCSL C TEM,
YTO 3TH 3aJayM JeHCTBUTENBbHO TPeOyloT
co06pa3uTeJbHOCTH M yYMEHHSI aHaJIM3H-
poatb. I[lpo6sema, KoTOpass BO3HHKAeT
NpH pelleHHH TaKOoro poAa 3aiay, CoCTo-
HT B TOM, 4TOOBI c(hOPMYJHPOBATL yCJIO-
BHE, PYKOBOJICTBYSICb KOTOPbIM MBI 0O0OBbe-
JIHHSIeM B OJIHY «Hally» IPYIy HECKOJb-
KO uHCeJ, CJIOB HJH KapTHHOK. 3arem,
y6eIMBIIMChL B TOM, YTO [PH3HAKH Jeje-
HUSl YHCeJ HJH KapTHHOK Ha <«HallKn»
H «He Hauu» cHOpMyJHPOBaHbl YETKO,
MOXeM [pOM3BOAHMTE OTOGOp, BBHIAGJSITH
«HalllU» H «He HalUIH» KapTHHKH, CJIOBa
WIH 4YHCJIa K3 IpeIbsiBIsieMbIX HOBBIX,
paHee He I[OKA3aHHBIX HAM KapTHHOK,
CJIOB HJIH YHCeT.

PaccmatpuBasi uynciaa WM KapTHHKH,
NpeabsiBJsieMble B 3ajdye, Mbl Kax OBl
o0yyanHch y3HaBaThb «CBOH» KapTHHKH
cpeaH MHOTHX Apyrux. 3To obyyeHue
Yy OIHHX JIIOJCH NpPOTeKaeT Jerye, qpyruM
TpyJAHee IOHATH [PHHUHI, N0 KOTOPOMY
cle/lyeT «pacrno3HaBaTb» CBoH 06pasbl
CpenH ApYTHX.

3agaua pacno3HaBaHHS — KjaccHdu-
KalHMH MpeIBbABJIsIeMBIX 0OBEKTOB — HC-
KJIIOYHTEJbHO Ba)KHasi B [IeSTEJbHOCTH
Jqoaeit. Jlns Hac BaXKHO GLICTPO y3HABATH
HyKHble (ULYpBl, HanpuMep, Tpamnenuu
HJIH poMOBI, BaXKHO H XOPOLIO paclo3Ha-
BaTh 2KHMBOTHBIX, MeXaHM3MBbl, y3HABAaTb
CJIOBA JIPYTOTO SI3bIKA H T. X.

Bce 3TH 3aaud MBI yalle Bcero yuuMcst
peurath, paccMaTpHBas o6pasubl Tpamne-
UHH, poM6GOB, KHBOTHBIX H T. II. MeTox
1I0Ka3a — OJJHH M3 Ba)KHbIX METOJOB, HC-
HOJIb3yeMBbIX NPH OOYYeHHH paclo3HaBa-
HHI0O 00pa3oB. Bo Bpems paccMoTpeHus
06pasyoB MBI CO3[@eM B HallleM CO3Ha-
HHH MOJesb-06pas GUryphl, KOTOPHI, Mo-
CTENEeHHO YTOYHAACh, CJYXKHT OCHOBO#
JJ y3HaBaHMsA (UIypbl, MAallHHBI, KH-
BOTHOrO HJIH KaKOro-JH60 apyroro o6b-
eKTa.

TPI6A I EPOM | HOPMA
J

? ‘ ARTOA

Puc. 37 a 6

Puc. 38




CaenoBaTenbHO, €ciii 6b MOXKHO OBLIO
HayuuTh DIBM HCKyCCTBY «y3HaBaHHS»,
TO Kpyr pellaeMblX MallMEaMd 3ajay
3HAYHTENbHO PaCLIHPHJICH.

Huke paccMaTpuBaercsi OQHH H3 He-
CJAOXKHBIX aJITOPHTMOB Paclno3HaBAHMS]
u IporpamMma, paGoras 1o koropoit IBM
MOKEeT y3HaBaTb CPeJH IPeNbsIBJISEMbIX
eil KapTOUeK «Hallk» H «He Hawm», s
0o6yyeHHs MaLIHHBl HCKYCCTBY pacrosHa-
BaHHsI KaPTOYeK el NpeJBapHTEJbHO MOo-
Ka3blBalOT KapTouykH. PaccmoTpes He-
CKOJILKO «HAaLIKMX» KapTtouek, IBM «pora-
AbIBaeTCS» O ceKpeTe, IO KOTOPOMY OHH
oT6UpaIOTCSl, U CO3/1aeT B CBOEM CO3HAHHH
0000LEHHY 0 MO/€]b «Hallel» KapTOUYKH,
a 3aTeM, pyKOBOJCTBYSICb 5TOH MOJENbIO,
yBEPEHHO Y3HaeT «HallH» KapTOYKH cpe-
JIH <UYACHX>.

AJITOPUTM
Y3HABAHUA

Ilycte umeercss Habop KapTouek. Kax-
Jlasi KapTodka COCTOMT H3 9 KJIeTOK.
Kaxjgas U3 KJETOK MOXeT COJaepIKaTh
KPY?KOK MK e ObiTh myctoil. Ha puc. 39
HzobpaxeHnbl- 12 KapToueK — 4YacTh BCEro
na6opa. Bcero B HaGope 2°=512 kapto-
yek.

[lpennaraercs, 3agymMaB KaKoH-TO
«NPHHUMIL OTOOpa», OTJIOKHTL B CTOPOHY
HECKOJIbKO KapToueK, KoTopble Bhl oTHEC-
JU K «Hawum»., Hanpumep, MOXHO CYH-
TaTh KapTOYKY <«Hallef», ecqH B JIeBOH
BepXHell M NpaBOH HHXKHeH ee KJeTKaX
collepxaTcst KPYKKH. Pasmerka Apyrux
kjaeTtok Bac npu 3tom He uuTepecyer. Ilpu
TaKOM MpHHUHKIE 0T6Opa cpelH KapToyek,
H300paxKeHHbIX Ha puc. 39, HEeT HU OfHOMH
«Haulei». [IpHHLKI BbIICTECHHS «HALIHX»
KapTouyeK MoxKeT ObITh H 6oJiee CJ0KHBIM.

Jran obyyeHHsi pPaCNO3HaBaHHMIO «Ha-
LINX» KapTOYeK HayHeM C TOro, 4to B 06Yy-
YaLLYI0 «BBIGOPKY», T. €. B KOMIUIEKT
NOKAa3bIBaeMBIX MallHHe KapTOYeK, BKJIIO-
yuM Bce «Halu» Kaptoukd. Ilycth 3To
6ynyT KapToukH 2, 9, 10 u 12. I1ocne 3To-
ro pabory 6yfem IpOBOAHTD TaK:

npenbsisuM DBM nepByio H3 «HALIKHX»
KapTodyeKk. MalivHa [0J2KHE 3aHeCTH
B CBOK TaMsIThb [OJHOe ONHCaHHe 3TOH
KapTouku. [log noaHBIM ONHCaHHEM KOH-
KpeTHO# KapTouykH OyjaeM NOHHMAaTh Mac-
CHB X, COCTOfILLIMI H3 JE€BSATH YHCeJ, KaXK-
Joe M3 KoTopeix Jau6o 1, jgu6o 0. Ha
puc. 40 uzobpaxeHa ogHa H3 KapToYeK
(2), pstioM NoKasaHo, KakK cyeayet oop-
MJISTH MaCCHB, ONHCBIBAIOLLHH 3Ty Kap-
TouKy. EC/lH B KJleTKe eCThb KPYXOK, TO
COOTBETCTBYIOIHH 3JeMeHT MaccHBa X,
paset 1, B ipoTHBHOM cayyae — 0.

PaccMoTpeHHY10 KapTOUKy GyneM cuH-
TaTh 3TaJOHOM <«HAIIHX» KapToyek, Ha-
[IOMHHM, YTO 3TO KapTouyKa 2 M3 JaHHOTO
HaGopa. 3aTeM Bce KapToOuku H3 obyyalo-
uieii BHIOOPKH (HalOMHHM, YTO B 3TOH
BBIGOPKE TOJBKO «HAUIU» KaPTOYKH) OAHY
3a apyroil npenbsiByisieMm IBM, koropas
COIOCTABJISIET HX C 3TAJIOHHOH KapTOUKOH,
Llean conocraBjeHusi — BHAGJHTb 00-
lee, YPHCYLIEE TOJBKO «HALUIUM» Kap-
TOYKaM.

CxeMa aJirOpHTMA CONOCTABJIEHHS ABYX
Kaprouek nokazaHa Ha puc. 41. Comno-
CTaBJIeHHe KapTOueK — 3TO IO CyIIeCTBY
CONocCTaBJieHHe ABYX YHCJIOBBIX MacCHBOB
X v X’ onmucaHHoro BHAA; X; — KJeTKa
sTajoHHOH  KapToukH, X, — cooTser-
CTBYIOLLlasl KJeTKa CONOCTABJIEHHOH Kap-
TOYKH.

PaGoty anroputma npocjenum Ha IpH-
Mepe COINOCTaBJIeHUs! KapTouykH 2 ¢ Kap-
TOYKO# 9.

Hrak, B namsitn OBM yxKe colepxKHuT-
s [1OJTHOE OIIHCaHHE 3TAaJOHHOH KapTOYKH
2. Beogum B naMeiTh MalUIKHBI ONHCaHHE
cotoctasisieMoit kapToukd 9. [lanee
3BM cpaBuuBaer uucaa X, u X;’ u, Tak
KaK «CojepXaHHe» COOTBETCTBYIOIIHX
KJIETOK OJIHHAKOBO, TO B KauecTBe CIedy-
IOU[HX CPAaBHUBAKOTCS! BTOPbIe KJETKH, CO-
JlepKaHHe KOTOPBIX TaKkKe OJHHAKOBO..
Jlajiee cpaBHHBAIOTCH TPeTbH KJETKH,
T. e. cpaBHHBaIOTCH uncaa X3 u X3, O6-
HapyxuBaercs, uto X3=0, a X3'=I,
a 3TO 3HAYMT, YTO COAEPIKHMOEe 3THX KJe-
TOK HeCYHIeCTBEHHO: XOT$l 3THMH KJeTKa-
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MH COIIOCTABJISIEMblE KAPTOYKH H OTJHYa-
I0TCA APYT OT ApYyra, 3TO He MellaeT UM
OLITb OJJHOBpEMEHHO «HAlIHMH». [eidaem
BBLIBOJI O TOM, YTO B JaJbHEHUIHX CONO-
CTaBJIeHHAX KaPTOYeK KJeTKy X3 MOXKHO
H3 PacCMOTPEHHS! HCKJIIOYHTD.

[Tepexogum K conocTaBJieHHI0 YeTBep-
THIX KJIETOK W, OOHapy2KHB, YTO HX COlep-
XHMoe ofinHaKoBo: X,=X, =0, nepexo-
JHUM K CPaBHEHHIO NSITHIX KJETOK KapTo-
yek 2 u 9. CopepxaHue HX PasJHYHO:
Xs=1, a Xs'=0, nostomy H kjerka Xs
HCKJIIOUAeTCsl M3 paccMoTpeHus, 3arem
yb6exxpaeMcst B TOM, YTO COHEPXKHMOE
LWIECTBIX H Ce[bMBIX KJIETOK OIHMHAKOBO,
H [1EPEX0/JHM K CPABHEHHIO BOCHMBIX KJle-
TOK. 3aech Xg=0, a Xg'=1, cienoBa-
TEJIbHO, B JlaJibHellleM K1eTKy Xg HCKJIIO-
A€M IIPDH CpPaBHEHHH HOBBIX KapTOYexK.
IlocnefHHMH CpaBHHBAKOTCH JeBATHIE
KJIETKH — OHH OIHHAKOBble B KaMIOH H3
comocraBisieMblXx Kaprtouyek. CpaBHeHHe
3TaJIOHHON KapToOuKH 2 ¢ KapToukoil 9
3aBepIleHo.

Hns panpueiiwero yrounenus o6pasa
«Halled» KApTOYKH I€PEXOAMM K COIO-
CTaBJIEHHIO 3TaJIOHHOH KapTOYKH 2 ¢ Kap-
TOYKOH [0, HCMONB3ysi TOT XKe aNTOPHTM
(kapTouka TakKe «Halla»). B mpouecce
CpaBHEHHS BBISICHSIETCS, YTO H3 pPaccMo-
TPEHHSI MOXKHO HCKJIIOYHTDH KJIETKH C HO-
MepoM 7 H 9 — HX COIepKHMOe IJIs «Ha-
UIHX» KAPTOYEK HeCYHIeCTBEHHO.

IlpenbsiBnsieM nociegHwio KapToOuKy
12 w3 3aroroBJieHHOH HamH o6yyaoulef
BIOOpKH. B pesysabrate conocrasseHus
3TOH KapTOYKH C 3TaJOHHOH KapTOYKOM
2 yjaercsl HCKJIOUHTH M3 PAcCMOTPeHHS!
KJIeTKY 4.

Comnocrasienne 1103BOJHJO0 OTOGPATH
obulee, yTo ObLIO CBOHCTBEHHO TOJBKO
Te€M KapTOYKaM, KOTOpble BXOMUJIH B 00Y-
YaLLyl0 BHIGOPKY. IJTO obliee 3aK/IIO-
YaeTcs B TOM, YTO y «HALIMX» KapTOyek
X,=X;=0 u npu strom X¢=1. Urtor
Hauledl pa6oThl MOXKHO 3afaTh B BHE
dopmynbl: H=X;X,Xs, uto 03Hayaer:
KapTo4Ky CJellyeT CYHTaTh <«Halle»,
€CJiy X1=X2=0, a X5=1.

Puc. 39
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Puc. 40

Puc. 41

l/v

BBOJ KAPTOYHH

HCCNEAOBAHHE
HAPTOYHH
3AHOHYEHO

®opmysna H=XX2X¢ 3anaer HeobXo-
JMMble YCJOBHsi MPHHAMJIEKHOCTH JII06O#
KAPTOUKH K -MHOXECTBY <«HAHIMX». IJTH
YCJIOBHSI MBIl OTHICKAJIH B Ipolecce obyue-
HHsi, B TPOIIECCE CONOCTABJIEHHS] KapTo-
yeK, BXOJHMBIIHX B 06y4aiollyio BLIOOPKY.
OnHako Hy:KHO GbITb OCTOPOXKHBIM, TaK
KaK B npoluecce o6yueHHs B yHCJje NPH-
3HAKOB, 10 KOTOPBIM OTOHPAJIHCh «HALIHY
KapTO4YKH, MOTYT OKa3aThbcs JHUIHKe. Ha-
NpUMep, €CJAH OTJHYUTEJbHBIH NPH3HAK
ISl «HAIHX» KapToueK 3axath (Gopmy-
noii H=XgXs, a B mpouecce obyyeHHs
NOKd3aTh TOJIbKO KapPTOUYKH C HOMepaMH
3, 5 u 11, TO BLIACHHTCS, YTO K «HALIHM>»
MOXHO OTHECTH M KapTOYKH, OIHCaHHe
KOTOpBIX 3apmaercsi ¢opmynoit H=
= XX, X5X5Xe. 370 cJyuHJIOCH TNOTOMY,
yTO B 06yuarollleM MacCHBe He BCTPETH-
JIUCh KapTOYKH C Pa3JjiHuHBIM COfepIKa-
HHeM KJeTOK X4, Xg H Xo.

$lcHO, yTO OpPraHH30BaHHOE TAKUM 06-
pasoM oOCyyeHHe He IO3BOJIMT MalIHHe
JeHCTBOBaTh NMPH Paclo3HaBaHHH KapTo-
ueK aBGCoJIIOTHO TOYHO. MOXKET 0Ka3aTbCs
TaK, YTO HELOCTATOYHO OOyUYeHHas MalllH-
Ha, T. €. MallMHa, KOTOpOil MNOKa3aJjH
MaJio «HaLIKX» KapToyek, Oyaer nefcTBo-
BaTh NPOTHB Hac; 6yneT oTopachiBaTh He-
KOTOpble KapTOYKH M3 TeX, KOTOopble Mbl
caMH OTHecJH 6bl K «Hamum». OmHako
H 3TO O4YeHb BaXKHO, Tak Kak IBM, oby-
YyeHHas ONMCAHHLIM BbIlIEé METOIOM, HH-
KOr[la «4YyXYIO» KapTOYyKy He IPHMeT 3a
«Hally».

Hrak, mbl Hayyuad 3IBM «poragbl-
BaTbCsA» JI0 CEKPeTa, KOTOPbIM PYKOBOI-
CTBYETCS YeJIOBEK, BbIIEJIsisi «CBOM» Kap-
TOYKH CPENHM MHOXKECTBa «uyxHX». [lis
MalIHHbl 3TO 3HAYHT, YTO OHA HAYyYyHJach
BbIIENATh 00Ollee B NBOHYHBIX CJIOBaX,
ONHCHIBAIONIMX KOHKPETHblE KapTOUKH.
Benp ManiMHa CaMHX-TO KapTOYek H He
BHIUT, B €€ NaMsATH BCe BPeMsl XpaHHTCA
H, TI0 Mepe HeOOGXOAUMOCTH, npeobpasyeT-
cst 06pas KapTOYKH B BHIE NeBATHOYKBeH-
HOro (B pacCMOTPEHHOM NpHMepe) CJIoBa.

Y HEKOTOpHIX UYHTATeNeHd MOXKET CJIO-
YXKHThCS BIIeUaTJIeHHE, YTO npejJaraeMblil
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MeTON 0Oy4YeHUsi NPHICOAEH TOJBKO IJsl
HNPOCTBIX CJIy4aeB, aHAJOTHYHBIX PACCMO-
TpeHHoMy. B nelicTBHTENbHOCTH KapTou-
KH B HauleM [pHMepe COOEepKajd BCEro
IEBATb KJIETOK H KJETKH «PaCKpallleHbI»
OblJiM BCEro B [BAa LBeTa — 3TO OrpaHH-
YMBaJo (PAHTA3HI0 H BO3MOXKHOCTH NpPH
KOHCTPYHpOBaHHH TpeGoBaHH#i K «Ha-
HM» KapTtcukaM. Bce 3T0 Tak, HO He
clielyeT [eliaTb BBIBOAa 06 OrpaHHYeH-
HOCTH T4KOro MeTofa oOy4YeHHs B NPHH-
uHme.

[IpencraBbre cebe, 4TO MBI HMEEM [IEJI0
He C IBYXUBETHBIMH, @ C TPeXIBeTHbIMH
HJIM MHOTOLIBETHBIMH Kaptoykamu. Pac-
KPacKy Kax/J0oH M3 HHX MOXKHO 3aKOIH-
poBaTh, 0GO3HAYHTb ONHHM ENHHCTBEH-
HBIM [BOMYHBIM CJIOBOM. A 3TO 3HAYHT,
yTO OOy4yeHHe OTHICKAHHIO CEKPEeTa B pac-
KPaCKe MHOIOLBETHBIX KaPTOYE€K CBOAMT-
Csi K OOYYEHHIO OTHICKAHHUSI CEKPEeTa B OT-
60pe «HaUIMX» CJIOB B MACCHBE JBOHYHBIX
CJIOB, T. €. 3a/1a4a CTAaHOBHTCH H3BECTHOH,
pellieHHe ee HAM [OCTYNHO.

B 3akaioueHne otMmeruM, uto IBM, Ko-
TOpYyI0 Mbl 00y4uaeM Ha OCHOBE paccMo-
TPEHHOr0 AaJrOPUTMa, MOXKeT npHoGpe-
TaTh ONBIT, H3MEHATH YCJOBHE, 1O KOTO-
poMy OHa «y3HaeT» <«HallH» KaPTOYKH
cpenn MHorMx apyrux. Jasi storo po-
CTAaTOYHO HAHTH elile HECKOJIbKO «HalIHX»
KaPTOYEK M NPOBECTH ellle OOHMH [ONOJI-
HuTesbHbLH Ypok. [locse kaxnoro Takoro
ypoka 3BM Gyner Bce GoJiee yBepeHHO
OT/IHYATh «CBOH» KAPTOYKH OT «YyMKHX>.

[ToBenenne mallMHBL HanoMHHAeT B
ONHCAHHOM NpoLecce NOBENEHHE YeJOBe-
Ka, KOTOpHI#, o0ydasch Ha mnpHMepax,
ujar 3a warom npuobperaer onbit. Koneu-
HO, 3TO CXOACTBO MNOBEPXHOCTHOE, MHOIO
HIOAHCOB TOrO, K4K YeJIOBEeK YYHTCS 0ra-
IABIBATHCS, B TAKOM MAaLIHHHOM Opolecce
0Tpa3uth He ypaercs. ONHCAHHBIA aJaro-
PHTM — 3TO BCero JHUIb MoJesib 00yue-
HHR [OTaJIKe H MOJieJb, IPH 3TOM, BECbMa
rpy6as.

Onnako, KaK BCSiKasi MOJe/b BaXKHOTO
IIpouecca, OHa MOXET HAHTH NMPHMEHeHHe
H MOeT NOCAYXKHTb OCHOBOH IJisi GoJiee

Puc. 42
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TOHKHX PacCyXIeHHi U [/ NOCTPOEHHS
6oJiee HeTaabHBIX MOOETEM.

BTopoii uactbio 0OCyKIaeMoi 3anaul
ABJsieTcsl pa3paboTKa aJropurMa npHMe-
HeHHsl MaUIMHOH yXKe HaHIeHHOTo elo
B npouecce o6y4yenns NPH3HAKA: «KAPTOY-
Ka Hauia». Ha puc. 42 n3obpaxeHa cxe-
Ma ajropHTMa, KoTopbiii 6epercsi B OCHO-
By HanucaHMsi nporpammsl s IBM.
Pa6orass mno 3Toil nporpamMmme, MalllHHA
cHayasa obyyaercs, a 3aTeM H pacmo-
3HaeT mnpexbsBJisieMble €l IByXLBETHblE
KapPTOUKH.

O6cyaum cxeMy ajaropHTMa moApoGHO.
HcxonupiMH JaHHBIMH [J15i NPHMEHEHHSi
anroputma (OHHM 3anucaHbl B 6J0Ke BBO-
[a OaHHbIX) sBAsIOTCA: N — KOJIMYeCTBO
kapT B obGyuvatouleil Bbibopke, K — KOJH-
4eCTBO KJETOK B KaX[AOil [BYXUBETHOMH
kapte, X[N X K] — maccuB, 3JieMEeHTaMH
KOTOPOrO SIBJISIOTCA KOABl KaX0il KapThl
ofGyuarollieil BHIGOPKH, TepedyHC/IeHHble
noapsig (cHavana K nudp Koaa, ONHCHI-
BAIOIIMX ONHY KapTy, 3aremM K undp onu-
caHMs NpYyrofi KapTel H Tak [anee [0
Koja n-it kaptol). B 6710Ke BBOja JaHHBIX
onuchiBaeTcs W pabGounit maccus XI1[K],
KOTOPBIH HCINOJb3yeTCst A BBoda B Ma-
UIHHY KaX[Oo# pacno3HaBaeMoil KapThl.
BykBamu T u S oGosHayennl paboume
nepeMenHble: T npHCBanBaeTcs cHayana
3Hauenne K, a 3aTeM Kax/joe HOBOe ee
3navenue Ha K Bo3pacraer. C noMolubio
3TOH MepeMeHHOH yHaeTcsi OpraHu3oBaTh
NPOCMOTP KOZOB KapT H3 O6yuyarollei
BHIOOPKH; S — HOMep KapThl, CONOCTaB-
JIieMOH C 3TaJIOHHOH IIpH OOGYYeHHH.
B kauectBe 3TaloOHHOiK Bcerga Gepercs
Kapta ¢c HoMepowm I.

Pa6ota B npouecce o6yyeHHs: HaYHHA-
€TCsi C TOrO, YTO KOJ 3TaJOHHOH KapThl,
KOTOpHIH BKJroYaer B cebs1 K uHudp, cpas-
HUBAETCs C KOJOM KapTel 2, T. €. COOT-
BEeTCTBEHHO CpaBHHBaloTCsi uHcaa X,
Xoy...Xe c uncnamu Xpp1 , Xp42 seeesX2pe
Te 37eMeHTH CpaBHHBaeMblX MaCCHBOB,
KOTOpblE OKa3BbIBAIOTCst HECYILleCTBEHHBI-
MH B 3TaJIOHHOK KapTe, 3aMeHSIOTCA YHC-
soMm 5. ITocse conocraBnenus nepBoi xap-
Thl CO BTOPOH HaUMHAETCsi CONOCTaBJIe-
HHe NepBOH U TpeTbel KapT, T.€e. COOTBET-
cTBeHHO cpaBHuBawTcs uucna X, Xo,..,
Xk H X2k+l G X2k+2 e X3k RITOT Inpo-
LleCC MPOAO/IKAETCH IO TeX Iop, NoKa He
6YIyT COMOCTABJIEHBl BCE N KapT, BXOMS-
wHx B obyuaiouiyio BbiGopky. Ilocne sto-
ro OBM BbiaerT Ha meyatb TEKCT «ITal
oOyueHusi 3aBeplied. BBoauTe uccnenye-
MYI0 KapTy» H XKAeT NpeXbsiBJeHHs eil
maccuBa XI[K], KoTopblii H OnHCHIBaeT
nokasbiBaeMyio [Jisi HccaegoBanus OBM
kapty. C 3T0r0 MOMEHTa HAuHHAETCH
ITan pacno3HaBaHUS.

OCHOBHBIM Ha 3TOM 3Tane SBJAETCH
cpaBHeHHE KOAA 3TaJOHHOH KapThl H KO-
la KapTbl, BBEJEHHOTO B BHIEe MAacCHBa
X1[K], nas 4yero B NPHBOAUMOH CXeMe
anropuTMa HCNOJb3yeTcss pacnosHaBa-
tens |X[I]—XI1[I]| =1, ¢ nomolilbio KO-
TOPOro yIaeTcsi YBUAETH KJIETKH CPABHH-
BaeMblX KapT. B ogHoll U3 HHX 3amHcaHa
1, a B npyro#i — 0. 910 H ecTb TIaBHBIH
NpuU3HaK TOro, YTO CPaBHHBaeMas KapTa
«He Hailay.

B npuioxeHHH NPHBEJEH TEKCT IPO-
rpammbl gas 9BM MHP, uHcTpyKuus
JUJIs1 TPUMEHEHHUs] IPOrPaMMbl H MATH MPH-
MepoB paboThl MallHMHBI IO IpOrpamme.
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I'nasa 4

nosisieHneM DBM Bo3HuK1a
BO3MO2KHOCTb MOJ€JIMPOBAHUs1 HOBBIX SIBJIEHHI: paGoThl
HEpPreTHYeCKUX CUCTEM, eITeIbHOCTH 1{eXa, 3aBOJa U Jlaxe
otpacJin HapojHoro xo3sifictea. C nomorpio IBM matemaTtiueckoe
MOJIeJIMPOBaHKE CTaJI0 MOIIHBIM METO/IOM HCCJIeIOBAaHUH,
Ha MOJieJIfX IPOBEPSIOTCS BapuaHThl paboTel Oy 1yIHX
IHFaHTCKHX IVIOTHH, KOCMHUeCKHX KopalJiel, a TaK»Xe OLleHUBaIoTCSA
pasJipyHble NOAXO0 bl B OPraHU3anyy JOPOroCTOSIIINX HaYUHbBIX
IKCIIEPHMEHTOB K MHOTO€ JIpyroe.
MartemaTuku B cojipyKecTBe ¢ OHOJIOramMu MPeANPHHUMAIOT
niepBbie MMONBITKH MOZCJIMPOBATD IPOLECCH] 2KU3HU: SIBJIEHHST
B PA3BUTHH XXHBOH KJIETKH, [10BeJIeHHEe OT/eJIbHbIX OPraHU3MOB
WJIHM MX KOJIJIEKTHBOB.
Huxe pacckasbiBaeTcsi 06 yAUBUTEJIBHOH HCKYCCTBEHHON
3BOJIIOLUH, OPTaHHU3aTOPOM M PYKOBOJUTENIEM KOTOPO#
BhicTyniaer DBM.



Jeoaroyus
Ha 3KpaHe
IBM

3BOJIIONNA
MO 3AKA3Y

Hpes eute ogHoit 3aHUMaTenbHOM 3ana-
Yy Ha NporpaMMHpOBaHHe IOJACKa3aHa
paboroft aMepHKAHCKOrO CIelHaJlHCTa
CranucnaBa Ynama «Hekoropeie marte-
MaTHyecKHe Npo6JeMbl, CBsi3aHHbBIE C [PO-
HeccoM pocta (GUryp H CcTaTbed H3-
BECTHOro TIONyJisipU3aTopa MaTeMaTHKH
Maptuna lapaosepa «Mrpa «)Kusub».

Huxe paercss KpaTkKoe H3J0xKeHHe
une, ob6CcyxnaeMblXx aBTOPAMH B Bblllle-
YIOMSIHYTBIX CTaTbsiX, a 3areM (opmy-
JIHpYyeTCs 3ajjaya Ha NPOrpaMMHpPOBaHHE.

ABTOpBl paccMaTpHBawT BoOGpaxkae-
MYI0 HCKYCCTBeHHYIO «KH3Hb», poTeKa-
IOLIYIO N0 CBOHM, HE OYeHb CJOKHBIM, HO
ype3BbIYaiiHO JIIOOGOMBITHBIM [JIsT HabJro-
narensi, 3akoHaM. Bor vurto nHuler
M. TI'apaHep: «...«)KH3Hb» MOXHO OTHec-
TH K GLICTPO pa3BuBaloLleiics B HALIH JHH
KaTeropHu Urp, HMHTHPYIOUIHX MPOLECCHI,
NPOHCXONsiiHe B 3KHUBOH mnpHpoxne. Bos-
HHKAollMe B MPOLECCE HIPBl CHTyalHH
OYeHb MOXOXKH Ha peasibHble MPOIECCH,
NPOUCXOAsIIHE MPH 3aPOXKIEHHH, pa3BH-
THH H TrHGesM KOJOHHIl 3KHBBIX OPraHH3-
MOB>.

IIpoctpancTBo, B KOTOPOM MNPOTEKaeT
«¥KH3Hb», MOXKeT ObITh ABYXMEPHbIM HJIH
TpexMepHbiM. HaynemM paccmorpeHue
C 3BOJIIOLHH, NPOTekarolleld B AByXMep-
HoM npoctpaHcTBe. YKu3HeHHasi cpena,
B KOTOpPOH NPOTEKAeT 3BOJIOLMS, eCTb
GecKoHeuHas IMJIOCKOCTb, pa3burasi Ha
O/IHHAKOBble KBa[pPaTHbIE MOJisi TaK, KaK
3T0 mnoka3aHo Ha puc. 43. Ha kaxmowm
HoJie 3KH3HEHHOrO MNPOCTPAHCTBA MOKET
OBITH PACMOJIOXKEHA TOJIbKO OfHa 0COOb.
HeckosnbKo psiloM pacnosioXeHHBIX 0co-
Geit 06pasyioT CcTpyKTypy. Psinom — 3to
3HAYNT PACIOJIOXKeHa B COCelHEeM IO ro-
PH30OHTAJH, BEePTHKAJH WK [HaroHaju
noJse. ¥ Kaxaold ocob6H MOXKeT GHITh He
6osee BocbMH cocefeil. Ha puc. 43 cneBa
u3obpakeHa OJHa OTHAeJbHasi 0COOb,
a crnpaBa — JBe CTPYKTYPBI: OIHA H3 Tpex
ocobef, a mpyrasi — U3 LIeCTH.
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Oprasu30BaTh 3BOJIOLHIO HJIH Hayath
NPOIECC 3KU3HH CTPYKTYP — 3TO 3HAUHT:

[IOMECTHTh B XKH3HEHHOE NPOCTPAHCTBO
Kakyio-1160 HayalbHYI0 CTPYKTypy, CO-
CTOSIILY10 U3 HECKOJIbKHX 0COO€il;

BBeCTH B JI€HiCTBHE «YCJOBHbIE YaChI»,
KOTOpbIE TAKT 32 TaKkTOM, KaK METPOHOM,
GynyT BeCTH OTCYET BpeMeHM HauaBlIeil-
csi 3BOJIIOLMH. BpeMmsi B 3TOi HCKyCCTBEH-
HOYl JKHM3HM TeYeT CKayKaMH, nomobHO
TOMY, KaK 3TO Mbl BUIHM Ha 3JIEKTpHYE-
CKHX yacax;

c(hOpMyJIHPOBaTh 32KOHHl 3BOJIIOLMH
M BBECTH HX B IeHCTBHE.

Eute pas npouutupyem M. I'apnHepa:
«OcHOBHasi Ha€s COCTOMT B TOM, UTOOKI
HauaB C KaKoOro-HHO6ynp NPOCTOro pac-
noJjoxenust ¢uuiek (ocobeit), paccras-
JIEHHBIX IO OIHOW B KJeTKe (1oJie), npo-
CJleNUTb 32 3BOJIIOLHEHl HCXONHOH IO3H-
UHH (CTPYKTYpbl) NOJ NeHCTBHEM «reHe-
THYECKHX 3aKOHOB», KOTOpbIE YNPaBJAIOT
poxaeHHeM, THOeNbi0 M BBIXXKHBaHHEM
¢duurek (ocobeit)».

Ot Toro, Kak Mbl copMmyJHpyeMm 3a-
KOHBI 3BOJIIOLHH (reHeTHYeCKHe 3aKOHbI)
H OT TOTO, K KAKOH HayaJbHOH CTPYKType
Mbl HX NPUMEHHM, O6yaeT 3aBHCETb HHTEH-
CHBHOCTb, pasHoo6pa3ue H IPOHOJIKH-
TeJbHOCTDb 3BoJIOUMH. Haunem ¢ paccmo-
TPEHHs] NPOCTHIX 32KOHOB 3BOJIIOLHH.

3akoH  BbIXKHMBaHHS  0CO6M — ecJin
0coOb MMeeT NBe HJH TPH COCEIHHX OCO-
61, To OHa coxpaHsieT cebs1 Ha cjeaylo-
LM TaKTe JKH3HH.

3akoH rubean . ocobM — eciH 0coGb
HMeeT GoJiblle TPEX HJAH MeHblLIe IBYX
cocenHux ocobeit — ona rubHer. B nep-
BOM CJlyyae — OT IepeHaceJleHHOCTH, BO
BTOPOM — «OT OAHHOoYecTBay». [ubesb
0coGH O3HayaeT CHATHE ee C MOJsl.

3aKoH poxaeHHs1 0co6M — eCIH KaKoe-
aubo ToJe KHM3HEHHOTO NpPOCTPaHCTBA
OKpY€eHO B TOYHOCTH TpPeMsi OCOGSIMH,
T. €. HMeeT Tpex cocelel, TO K KOHLY
TakTa Ha HeM poxkjaercs ocoOb.

3aMeTHM, YTO MPUBeNEHHBIE 3aKOHBI —
3TO JIMHIb OAMH W3 BapHAHTOB reHeTHYe-
CKHX 3aKOHOB, MOXHO 3aaTh H [pYTHE.

OTAENBHAR
0C05b

Puc. 43

Puc. 44a 6 6

TIPHMEPBI
CTPYKTYP




Puc. 45

Puc. 46

Puc. 47

Eue pas upencraBumM ceGe Haualso
3BOJIIOLHH, KOTOpasi JOJXKHa MNPOTEKaTh
B COOTBETCTBHH C 3aKOHaMH, chopMyJin-
poBanHbiMH Bbille, Ilycth HavanbpHas
CTpYKTypa HMeeT BHUJ, NOKAa3aHHBIA Ha
puc. 44, a.

SBOJIOLMOHHBIE Yachl moKasbiBaioT 0.
Jposonus Hauajack. [Toka crpenka yacos
TOTOBHTCSI K CKayKy B TOJIOXKeHHe 1, pei-
CTBYIOT 3aKOHBI 3BOJIIOIHH, IPHMeHsIeMble
K HauaJbHOH CTpyKTYype.

CrnipocHM ce6si, He nIoOrHOHeT JIM KaKasi-
HUOYyAb ocobb? M3 pHCyHKa BHAHO, YTO
BEDXHAAA H HHXKHAS O0COOM HCXOLHO#H
CTPYKTYPhl HOJI2KHBl NOATOTOBUTLCS K I'H-
6end U NOrHGHYTH B TOT MOMEHT, KOrjga
c£Tpeska yacoB Gyner nokaselBath 1. I1u
0CO6H MOTHOGHYT NOTOMY, YTO Yy KaxmoH
H3 HHX IO OJHOMy coceny. Yro6nl 3TO
3aMOMHHUTb, OTMETHM 3TH OCOOGH KPYyK-
KOM, TaK KakK 3TO [10Ka3aHo Ha pHc. 44, 6.
Cpennsist oco6b coxpaHHUT cebsl, TaKk Kak
y Hee Ha 3TOM 3Tane Be COCEJHHX OCOOH.
HakoHnen, Ha nossix, OTMeYeHHHIX Tpe-
YroJbHUKaMH, BO3HMKHET MO OAHOH 0CO-
6H, TaK KaK 3TH MYCTHIE T0J5 OKPYyXKeHbI
TpeMs ocoGsiMH.

Iloka Mbl 0OayMBIBasH, Kakas 0Co6b
Noru6HeT, Kakasi COXpaHUT cebGsi H Ha
KaKoi KjeTKke Oy/leT poxaeHa HoBas
oco6b, BpeMsl, OTBeleHHOe Ha MpoIece
OIHOTO TaKTa 3BOJIIOIIHH, HCTEKJIO.
Ctpenka yacoB nepeckakuBaetr ¢ 0 Ha 1
W MTHOBEHHO THOHYT Te OCOGH, KOTOPbIM
3TO «CYXI€HO», H MOABASIOTCH Te, KO-
TOPBIM «CY2K/€HO» MOsiBUThCS. BoT Ka-
KOl OyneT Tenepb CTpPYKTypa: OHa, Kak
H HCXO/HAasi, COCTOHT U3 Tpex ocobeit, KO
y>e PpacHOJIOKEHHBIX He BePTHKAJBHO,
a rOpH30HTAJBHO (pHC. 44, 8).

K 3Toli cTpyKType BHOBb NpHMeEHsEM
34KOHbBI 3BOJIIOIHH, OTMeuasi KPy>KKOM Te
0co6H, KOTOpble JIOJKHBL MOTHOHYTH,
H TPeyroJbHHKaMH — MOJisi, HA KOTOPBIX
OyayT BO3HHKAaTh HOBHIe 0CO6H. $lcHo,
4YTO B MOMEHT BpPeMeHH 2 CTPyKTypa 6y-
deT TaKoH, Kak IOKa3aHo Ha pHc. 45
cnpaBa — CTPYKTypa BO3BPaTHTCH B HC-
XOLHOE COCTOSIHHE.
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dT10T OueHb MPOCTOil MPHMEpP pasbsic-
HseT TO, KaK OCYIUeCTBJIsieTCH NPoIece
3BOJIIOIIHNH, paCKprBaeT NOHATHE «TaKTa»
3BOJIIOLIHH.

Maptun Iapauep nuuler: «Muorna nep-
BOHaYaJibHasi KOJIOHHSI OPraHH3MOB IIO-
CTeNeHHO BHIMHpAET, Bce GUIIKH (0cobH)
HCYe3ai0T, OJHAKO NPOHU30UTH 3TO MOKET
He cpasy, a JMUIb NOCJe TOro, Kak cMme-
HHTCS OYeHb MHOrO TNOKoJeHHH. B 60Jb-
LIMHCTBE CBOEM HCXOJHble KOH(UrypanHu
Ju60 MepeXxoAsitT B YCTOHYHBBIE H Hepe-
CTal0T H3MEHSThCS, JTHOO HaBceraa repe-
XOAAT B KosieGaTesbHblil pexxuM. Kondu-
rypanuH, He o6aajaolilie B Hayaje Urphl
cuMMeTpHel, 06HapyXHBaIOT TEHIEHIHIO
K nepexoay B CHMMeTpHuHble (OPMBL
OGpeTeHHble CBOHCTBAa CHMMETPHH B NPO-
Hecce 3BOJIIOLHH He yTPauMBalOTCs, CHM-
MeTpHsl KOHQUIYpaLHH MOXeET JiHib 000-
ramarbcsi».

IlpuBeneM npHMepbl Pa3JHYHBIX 3BO-
JIIOUHMH NPOCTHIX HAauyaJbHbIX CTPYKTYP.

Ha puc. 46 nokasaHo, KakK O4Y€Hb
npoctas CTPyKTypa Ha BTOPOM TakTe
NpeBpaTHIach B KPHCTAJJIHYECKYIO, KO-
TOpasi yxe U3MeHHTbCsl He MoxeT. Kax-
nasi ocobb B 3TOH CTPYKType HMEET JBe

Puc. 48

coceJHHX M HH OjHA MycTas KJETKa He
OKpy:KeHa B TOUHOCTH TPeMs OCOOSIMH.

Ha puc. 47 usobpaxeHa 3BOJIOLHS
Apyroit HayaJbHOH CTPYKTYpbI, KOTOpasi
npeBpallaeTcss B TaKYlO K€ KPHCTaJlJH-
YeCKyI0 CTPYKTYpy, HO yXe He 32 B3,
a 3a TPH TAKTA.

Ha puc. 48 nokasansl 10 TakTOB 3BO-
JIOILMH, KOTOPasi NPHBOAHUT K IOSIBJIEHHIO
enle OQHOH MNyJbCHPYIOLLEH CTPYKTYDHI.
JI:060MBbITHO, YTO CTOJNb CJIOXKHAasi 3BO-
JIOIHMsI HauaTa ¢ O4YeHb NPOCTOH HCXOX-
HOll CTpPYKTyphl, KOTOpasi, Kak H JIBe
npe/lecTBYIOLIHe, COCTOsila BCero H3
yeThIpeX 0COGEeH.

IeBsaThlit 1 pecsATHH TAaKThl NEPeBOASAT
CTPYKTYPY B COCTOSiIHHE «IlyJibcapax.
CTpykTypa, BO3HHKIIAsl K AEBATOMY TaK-
Ty, COCTOHT H3 YeThIPeX 3JIeMEeHTOB, KaX-
Ibli M3 KOTOpHIX, HAYHHAS C [EBSITOrO
TaKTa, 6ECKOHEYHO NYyJbCHPYET He3aBHCH-
Mo oT apyrux. Ilyabcanus ocylilecTBsieT-
Csl Tak e, KaK H IJIs1 CTPYKTYpPHI, H30-
6paxeHHO# Ha pHC. 45.

OueHp HHTEPECHO 3BOJIOLHMOHUDPYIOT
HayaJbHBE CTPYKTYpBI, HMeloLlHe GopMbl
(GUryp mneHTaMHHO ((UIypBl NEHTaMHHO
COCTOSIT U3 NATH oco6el, CBA3aHHBIX MeX-




e .

“a ¥
E" mEm

T
LW

Puc. 49

Puc. 50

Ly cob0i Tak, 4YTO HX MOXKHO OGOHTH XO-
oM aajapH). Puryp meHraMuHo Beero 12
(puc. 49).

M. laparep yTBepxjaer, yTo NATH H3
HHX THOHYT Ha MATOM XOAY, [Be GHICTPO
HePeXOsiT B YCTOHUMBLIE KOH(HUTYpAalHH
U3 ceMH ocobeH, a yeThblpe — mocJe He-
6ONIBILOrO YKHCNA TAKTOB MPEBPAlalOTCS
B MYJbCUPYIOUIHE CTPYKTYpPbL. ¥ IHBHTENb-
HO Bejer ce0si CTPYKTypa, NOKa3aHHas
Ha puc. 50. Ee sBontouus Gbiia npocae-
KeHa J10 460 TakTa, Korna pasBHBaIOLLASA-
Csl CTPYKTypa pacnajnacb — «OT (PuUrypsl
0CTaJIOCb MHOXECTBO MEPTBHIX (He H3Me-
HSAIOIIHXCSA) O6JIOMKOB H JIHIIh HECKOJb-
KO ofJjiacTell, B KOTOPHIX €lle TemJuaach
HH3Hb...».

M3 ckazaHHOrO 5iCHO, YTO HJlest HCHOJb-
3oBatb IBM nas caexeHus 3a mpouec-
COM HCKYCCTBEHHOH XKU3HH, 34 3BOJIO-
1Hel, NPe/ICTaBSETCS OYEHb yBJeKAaTeb-
HOH. Belb ecsiH CTOsIb mpocras Hauadb-
Hasi CTPYKTypa «KHBeT» 1noutH 500
TaKTOB, TO NPOCJEJHTb BPYUYHYIO, BHIpH-
COBBIBAasi Kax[bli pPa3 BO3HHKAIOULYIO
CTPYKTYPY, 3a TaKOH 3BOJIIOLHEH OYeHb
H OuYeHb CJoxKHO. MauuHa xe Moxer
noMoub. MoaenHpys 3BOJIONMIO, MAIUHHA
JNON3KHa meyaTaTb TO, YTO OHa «BHIHT»
Ha Ka}JIOM TdKTe H JesaTb 3TO Tepie-
JIHBO, TOYHO H OYeHb J0Jro. 3a 3BOJIO-
LHEH MOXKHO HabNI0AATb M Ha TeJIEBH-
3HOHHOM 3KDaHe, KOTOPBIM CHa63KawTcs
Tenepb SBM.

ITocne Bcero cKazaHHOro MOXKHO me-
peiiti K GOpMynupoBKe 3a4a4YH Ha MpPO-
rpaMMHPOBaHHE:

pa3paboTaTe anroOpHTM H NpOrpammy,
pabotasi o Kotopoii 9BM 6yner mope-
JIMPOBaTh MPOIECC 3BONIOLHH IJsi KOH-
KPeTHHIX JaHHbX. MopenupoBath — 3T0
3HAYUT obecneyHTh NPUMEHEHHE BCEX 3a-
KOHOB 3BOJIIOIIMH HA KAXAOM TaKTe H Je-
MOHCTPHPOBATL 0OpPa30BaBLIHECH CTPYK-
TYPHl Ha 9KpaHe AHCIJiess HIH BHIAABATH
HX H300paxKeHHe «Ha nevyaTtb». [IpH 3TOM
3BOJIIOIHS  JIONXKHA  OCYUIECTBAATBCSH
TOJILKO Ha IJIOCKOM, paHee pacCMOTpPEH-
HOM >KH3HEHHOM NpocTpaHcTBe. B Kaue-
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CTBe HCXOAHBIX MOryT OBITh HCIOJb30OBA-
HBI J106BIEe CTPYKTYpH. UTo ke Kacaercs
reHeTHYECKHX 3aKOHOB, TO B KaXJ10H KOH-
KPEeTHOH 3BOJIIOLMH CO3ldBaeMblH anro-
PHTM JOJ2KeH 00ecnevHTb BO3MOXKHOCTD
3a]aBaTh MX KamIbli pas saHoBo. IlpH
3TOM Heo6X0AMMO mNPeNyCMOTPETb BO3-
MOKHOCTb H3MEHEeHHS:

AOHATHA «cocelHsigs ocob6bx». CocelHed
MOXKEeT CYHTaTbCsl, Hanpumep, ocobb, pac-
N0JIOXKEHHAs B COCeJlHEM M0Jie, B KOTOpoe
MOXKHO IONAaCTh XOAOM JalbH, cOCEIHEH
MOXET CUYHMTATBCH 0COOb, HaXoAsLasiCs
B JI060M H3 YEeThIpeX COCeIHHX NoJel mo
JIHaroHaJH, COCEHHMH MOTYT CUHTAThCH
H oco0H, pacmnosoxeHHble B JIOOOM H3
BOCbMH HOJEH, OKPY2KaIOLIHX pacCMaTpH-
BaeMylo 0CO0b;

yHcaa coceneil, o6ecneyHBaOUHX BhI-
XHBaHWe paccMaTpuBaeMoidl 0CcoOH;

yHcaa coceieil y MyCTOro HOJS HH3-
HEHHOTO TNPOCTPAHCTBA, BBIZBIBAIOLLETO
«BO3HUKHOBEHHE» 0COOH Ha 3TOM NoJe.

Paspa6arbiBaeMblit aJrOPHTM AOJXKEH
TakxKe BKJIOYaTh BO3MOXKHOCTb BBeIEHHS
ellle OJIHOTO OrpaHHYeHHs Ha CcyllecTBO-
BaHHe ocobel, KOTOpoe Ha3bIBAeTCs MPO-
JOJI2KHTENBbHOCTh KH3HU» OCOOH H H3Me-
psiercst B Takrax. Ocobb ymupaer, eciu
YHCJO TAKTOB €€ Y4acTHsi B 3BOJIOLHH
npeBbillaeT py6ex eCTeCTBEHHOro cTape-
HHS.

AJITOPUTM
MOJEJIMPOBAHNA
IBOJIIOITNI

HA

IKPAHE

[IpuBoaHM OCHOBHble NOHATHS H 0060-
3HayeHHst, HeOOXOAHUMBIE [Jii KOHCTPYH-
POBaHMS aJTOPUTMA.

JKusHeHHOe NpPOCTPAHCTBO MpeACTaB-
Jasercs B naMsatd OBM B Buje aByxmep-
Horo maccuBa A (M, N), a npu BbBoOze
Ha meyaTth WJH 3KpaH HMeeT TakoH BH],
KaK 9TO NMOKAa3aHo Ha pHC. 51.

Kaxknas ocobb, BXxoAsilias B Hayajb-
HYI0 CTDYKTYpY, 3alaeTCs yKasaHHeM

Puc. 51

Puc. 52

BBOA AAHHBIX
PASMELIEHHE HAYANLHOR
CTPYHTYPbB!

TTIOKA3 CTPYHTYPbI

BCIIOMOr A TEIIbeIE
OfNEPA
NEPEA CIIEAYIO[IJMM TAKTO

— — . ——

r
I NOATt OTOBHTﬁél:HbIﬂ 3rAn

|
3AKNIOYHTENBHBIA ITAN '
| TAHTA




Puc. 53 a 6

M, N, M1, M2, NI, N2, VI, V2, V3,2, R, K
Fl2K]=.. ;AIMN]

Alr[2xi-1]; ri2xi] ]= 2
&

IByX ee koopauHat: I (M, N). 3anarte
HAYaJIbHYIO CTPYKTYPY — 3TO 3HAUMT BBe-
ctH B mamate IBM wMaccuB [[2K], rne
K —uncno ocobeii, o6pasyioumux Ha-
YyanbHyr CTPYKTypy. Uucaa B maccuBe I
paccMaTpuBalOTCH Napa 3a mapoil, Kax-
Jlasi Takasi nnapa ecTb KOOPAHHATHl KOH-
KPETHOH ocobu.

AnroputTM MOIENHPOBAHHS 3IBOJIONMH
B caMoM OOLUeM BHIE MOXHO HpencTa-
BHTb B BHJle [0OCJ€LOBATENBHOCTH 6J10-
KOB, H300paxeHHbIX Ha pHC. 52.

Huxxe HasHayeHHe Kax10ro H3 6J10KOB
KOMMEHTHDPYETCS C HCNOJb30BaHHEM 6O-
Jee noApoOHbIX cxeM. PaccMoTpum 620k
BBOJ[ OAHHDIX (puc. 53, a).

ITlepen Hayanom paGothl anroputma
B namaTtb IBM 3aHocsTCcs cienyioliHe
BEJIHYMHBL:

M u N — pasmepbl njlaHHPYEMOTO KH3-
HEHHOTO MNPOCTPAHCTBA, 3aJaBaeMOro
B (hopMe NpSIMOYTOJIbHHKA;

M,, My, Ny u Ny — cTOpOHBI mpsiMO-
YTOJIbHHKA, B KOTODPBIHl TOYHO BIHCHIBAET-
Csl HCXOAHasi CTPYKTypa. JTOT HpsIMoO-
YTOJbHHK B JanbHefiliemM OyleM Hasbl-
BATb OCHOBHBIM;

Vi, Vo —uncno coceneii, o6ecrneunsa-
IOIIHX BBIXKHBaHHEe OCOOH Ha [aHHOM
TaKTE;

Vs —uncno coceneét okono MycTOro
noJsi, Heo6XOJHMOe H JOCTATOYHOE IJIS
TOrO0, YTOOHl HA 3TOM HYCTOM MOJie€ K KOH-
Ly TakTa BO3HHKJA 0COOb;

R — yncno TakToB, OTBOAHMOE HA IBO-
JIIOLHIO B [IEJIOM;

Z — npOJIONIKHUTENBHOCTD KH3HH 0CO-
6H, H3MepsieMasi B TAKTAX;

K — konuuecTBO ocobeil, 06pa3yoIInX
HCXOJHYIO CTPYKTYPY;

F[2K] — maccus koopaunat oco6ef,
06pasyIolHX HCXOJHYIO CTPYKTYPY;

A[M, N]— maccus, 3apaplumii pasme-
Pbl  KH3HEHHOTO TpPOCTPAHCTBa, [IJe
M=5u N=5.

Ilepexonum k obcyxneHuio 670Ka
PA3MEIIEHHE HAYAJIbHOMN
CTPYKTYPDBI (puc. 53, 6). B cootset-
CTBHH CO CX€MOH alnropuTMa B Hayaje
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paGoThl BCEM ' 3J€eMeHTaM  MacCHBa
A[M, N] npucBanBaeTcs 3HaueHHe — 2,
YTO O3HaudeT — MOJie XKH3HEHHOTQ MNpo-
cTpaHctBa mnycro. Jlasi 3TOro OpraHs-
3yeTcs [JBa [MKJIa: OAHH C MapaMeTpoM
I ¥ BNOXEHHBIH B HEro LHKJ C napame-
TpoMm J.

3ateM B JKH3HEHHOE MNPOCTPAHCTBO
HNOMeIA€eTCsi HayajbHasi CTPYKTypa, Ans
Yero ¢ MOMOIIBIO ellle OJHOro IHKJA C Mna-
pamerpoM [ BceM 3JieMEHTaM MacCHBa
A, KOOpHHATHl KOTOPHIX YKa3aHHbl B Mac-
cuBe I, IpucBanBaeTcsi 3HaueHHe 2.

PaccmorpuM B Aetansx 6aok [TOKA3
CTPYKTYPHI (puc. 54, a). Ilokasate
CTPYKTYpPY — 3HAUHT HameuaraTb €€ Ha
Gymare H1u BHIBECTH Ha KpaH. ITO OCy-
LIECTBJISIETCH C MOMOLIBIO OpraHH3alluH
IBYX IIMKJOB, KOTOpbie OO0€CneYHBAIOT
OCMOTP BCe€X MOJIefi OCHOBHOTO HpPSIMO-
yronpuHKa. Ecau Ha kakoM-n1H60 paccma-
TPHBae€MOM HOJe HAXOQHUTCs 0co0b, T. €.
A[l, J]1=+42, to BcTynaer B AefcTBHE
ornepaTop BHIBOJA CHMBOJA, KOTOPHIM H30-
6paxaercss ocobb (*), nHM60 Ha IeyaTh,
au6o Ha 3KpaH. B mpoTHBHOM cJay4dae
BHIBOAMTCSI CHMBOJ <«nycTo» (0).

O6patumes k aHanusy 6noka BCITO-
MOTATEJIbHBIE OITEPALIMU IIE-
PEJl CJIEOVIOIIMM TAKTOM (puc.
54, 6). Ilepen xaxkAbIM O4yepeJHbIM TaK-
TOM [OJKHBl GBITh BHINOJIHEHBI CJEAYIO-
1lHe BCIOMOTaTeJbHEIE OIepaliH:

yBeJIHYEHHE 3HaYeHHs CYETYHKA TAKTOB
T na enunuuy. Cuetunk T BeleT NOACYET
YHCJa TAaKTOB OCYLIECTBJISEMOfl 3BOJIO-
IHH;

npoBepka ycioBusi T>R u eciu OHO
BHINOJHEHO, TO Ha MEYaTh BHIBOJAHTCH
teker «BPEMYI, OTBEAEHHOE OJ151
IBOJIIOLIVIH, UCTEKJIO». B npotHs-
HOM cJlyyae Ha neyaTh BHIBOAMTCS HOMED
NOATOTABJIHBAEMOTO TAKTA;

H3MeHEeHHe 3HaueHHH BCHOMOraTelib-
HbIX nepemeHHbIX JI, B, H n I1. O Ha3Ha-
YeHHH M HCNOJIb30BAHHH 3THX MepeMeH-
HBIX CKa3aHo HHxe. Paccmotrpum 620k
IMOATOTOBUTEJILHLBIM ITAII
TAKTA. Hasnauenune usobpakeHHo# Ha
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Puc. 54a 6

BPEMA, OTBEAEHHOE
ANA 3BONOUNH,
HCTEHIO

H=M2+1; B=Mi-1:
N=N2+1;  01=NI-1 ;
I=Mi1-1
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puc. 55, @ yYacTH paccMaTpHBaeMoro
6/10Kka — 06pa3oBaTh BCIOMOTaTeJbHbIA
npsIMOYTOJIbHHK BOKPYT OCHOBHOTO TakK,
yTOOGBl €r0 pasMephl OblIM HA JB€ €[HHH-
bl 6OJbllle pa3Mepa OCHOBHOTO; MOJICYH-
TaTb TMOCJEJOBATENIbHO YHCJHO cocefel
y Bcex HoJeii 06pa3oBaHHOr0 BCNOMOra-
TEJNbHOTO MPSIMOYTOJNBHHKA. DTO oCylle-
CTBJISIETCH C MOMOIIBIO ABYX LIHKJOB, KO-
TOpble MO3BOJSIOT NOCJNEN0BATENbHO MPO-
CMOTpPeTh BCE€ MOJst BCNOMOTaTEJNbHOrO
NpsAMOYroJbHHKA OfHO 3a apyrum. Ente
IIBA [HKJIa 06ecneuyHBaloT HPOCMOTP BCEX
noneil kpajapara 3)<3, B LleHTpe KOTOPO-
rO pacrnoJjioKeHO pacCMaTpHBaeMoe moJe
BCIIOMOTATEJBHOI0 NPAMOYTOJbHHKA.
Pa6ota anroputMa NO 3TOH 4YaCTH
6JI0Ka B3aMMOCBsi3aHa ¢ paboToil 1o cxe-
Me uyactH OJi0Ka, uH300paxeHHOH Ha
puc. 55, 6. OG6palenne Kk cxeme Ha
puc. 55, 6 NPOHUCXOAHT Kax/JblH pas, KakK
TOJIbKO GYN€T MOACYHTAHO YHCJIO COCEelEel
Yy OuepeJHOro0 OCMaTPHBAEMOro MOJs
BCIIOMOTATENIBHOTO NPSMOYyrosbHHKa. Pa-
60Tas B COOTBETCTBHH C 3TOH CXeMOH
anroputMma, 3BM obecneyuT NOArGTOBKY
0co6H K CMepTH, AJif 4Yero MPHCBOHUT CO-
OTBETCTBYIOIIEMY  3JIEMEHTy  MaCCHBa
A[l, J] 3navenne |. 31ech ke OCylIeCT-
BJIIETCS MOATOTOBKa IyCcTOro  HOJSA
(All, J]=—2) x BO3HHKHOBEHHIO Ha HeM
oco6H, JIJS 3TOTO COOTBETCTBYIOILEMY
ajeMeHTy MaccHBa A Oyaer HpPHCBOEHO
3Hauenue — 1. A nns Tex ocobeii, KOTo-
pble Ha 3TOM TaKTe BBIXKHBAIOT (COXpa-
HAIT ce6s1), COOTBETCTRYIOIHE 3HAUEHH S
31eMeHTOB MaccuBa A yMHOXKAlTCs Ha
2. B 370l ke yacTH 6J10Ka OCyLlecTBJAET-
Csl pOBEpKa YCJIOBHSA: HE MPeBbIIIAET JIH
YHCJIO TAKTOB MPOXHTOH XH3HH J2aHHOH
ocoOH yucaa Z. ITo 1eNaeTcs ¢ IoOMOLIBI0
pacnosuasatens A[l, J]<<2**! . B sTom
e O6JIoKe LUTpHXaMH ofBejeHa rpynna
OnepaTopoOB, BHIOJHEHHE KOTOPHIX obe-
CreyHBaeT BHIUMCIIEHHE BPEMEHHBIX Tpa-
HHI[ OCHOBHOTO NPSMOYIOJIbHHKA, B KOTO-
phifi TOYHO BIHCHIBAETCH TOJBKO YTO
CO3laHHAasA CTPYKTypa. ITH TPaHHObl H
o6GosnaueHsl 6ykeamu JI, H, B u II.

o] HHBBIX
OCOBEA HET

-

(B-2)X(M—1-H)x
(A-2)2(N-1-M)=0

PAHHLB!
MUIHEHHOIO
fIPOCTPAHCTBA
Y3HH

Puc. 56



Puc. 57

Puc. 58
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Apannsupyem 6aok  3AKJIIOUH-
TEJIbBHBIMT A3TAIT TAKTA. O6mee
Ha3HayeHHe 6GJIOKa — yJANHTL -BCe OCO-
64, MOATOTOBJIEHHBEIE K CMePTH, H NOMe-
CTHTb B XH3HEHHOE NPOCTPAHCTBO HOBO-
poxieHHble ocoOH. B Gsoke npenycmo-
TpeHbl JBa COOOlleHHs, BbllaBaeMble
3BM. o xone spomonud. Onno — «KH-
BbIX OCOBEVW HET» wu BTOpOE —
«TPAHULIBI XHU3HEHHOIO ITPO-
CTPAHCTBA Y3KH». Ilocne xaxaoro
H3 3THX COOOLIEHHI 3BOJIIOLHSI NpeKpa-
L1aeTcsl.

[TocnenHne omepatophl 6s0Ka obecne-
YHBAKOT BHIYHCJEHHE Da3MepPOB OCHOBHO-
ro NpsIMOYTOJbHHKA, B KOTOPOM HOMellle-
Ha CTPYKTYpa, BO3HHKILASA NOCJ€ BHINOJ-
HEHHS pacCMOTPEHHOro TakTta. Jlulib

Puc. 61 a 6

HAYAJI0 PAEOTbI CHOMOBAR3ANKH.
CHOMOBA3ANHA MTEPEA NONOCOA,
HOTOPYH) OHA BYAET MATh
H BA3ATH CHOMbI

Puc. 59 Puc 60

NOCAE HECKOIbKHX TAHTOB PA

B0TbI CHOMOBA3ANKA 11POABHHY

JIACH BAOAb IONIOCH! H , CBA3A
JA* HECKO/IbHO CHOMOB

/| | 1
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[IOCJI€ 9TOTO HAYHHAETCH HOBBIH TAKT 3BO-
JIOIHH ¢ YyYaCTHEM YXKe H3MeHeHHOH Ha
Npe/lleCTBYIOLeM TakTe CTPYKTYpBHL.
JBonwonus 6yNeT NPOAONKATLCSA TAKT 32
TAKTOM [0 T€X MOp, HNOKa YHCJO TAKTOB
T He TpEeBBICHT OTBEJEHHOTO JJsi Hee 00-
uero yucaa taktos R, 1. e. moka T<R,
HJIH 10 TeX HOp, MOKAa «XBaTaeT» OTBe-
JEHHOTO s 3BOJIOLHH KH3HEHHOTIO
NpPOCTPaHCTBa (MBI MOMHHM, YTO Ha BCIO
3BOJIIOLHIO OTBOAHJIOCH NOJIE TPAMOYTOJIb-
Holl (hopMHI pazmepoM MXN).

EctecTBeHHO, UYTO BO3MOXHOCTb MOJ€-
JINPDOBAHHUS! PAa3JIHUHHIX <«3BOJIONHHU» Ha
IBM,— neno ype3BbYaliHO YBJIEKATEJIb-
Hoe. PexoMeH)yeM HenpeMeHHO HAyYHThb
IBM pYKOBOACTBY 3BOJIOLHEN U MpPOBE-
PUTb HEKOTOpHlE OYeHb JIIOGONBITHHE Ba-
PHAHTHI IPOIIECCA IBOJIONHH,

B pa6ore M. C'apasepa, o KOTOPOil MBI
YNOMHHaJH BhILIe, obpallaeTcs BHHMa-
HHe Ha cTpPyKTypy «Ilnanep», kotopas
H3obpakena Ha pHc. 57.

Ecan npocneauts 3a sposonneii «[lna-
Hepa» B TeueHHe YeTblpeXx TaKTOB, TO
MOKHO MOJMETHTD, uTO «[lnaHep» 3a 3TH
yeTbipe TaKTa YycCHNeBaeT HpPOJBHHYTHCS
BIPABO BHH3 MO J[MAaroHaJH Ha OJHY
KJIeTKy. DTO NOpHMEp mnepeMellawlneics
cTpykryphl. [loncku Takux CKonb3sUX
CTPYKTYP — JeJI0 4YPEe3BBIYAUHO CJIOXK-
Hoe. HHTepecHo, uTO CO37aTen0 HrpH
«)Kusub» KOHY310 H3BECTHBI BCe YeThipe
TAKHX CKOJB3AIIHUX MO MOJIO H30JHPO-

BaHHBIX CTPYKTYPbl, KOTOpble OH Ha3BaJl
«KOCMHYeCKHMH  Kopabasmu», «[lna-
Hep» — 3TO KOCMHYeCKHHA Kopalbap Jier-
yaiillero Beca, NOTOMY 4YTO BCe OCTaJb-
Hble KOpalJiu cocTOAT H3 6OJbllero Y-
cjia ocobeit (puc. 58).

JI1oGonbITHO JKHBET CTPYKTYpa, H30-
6paxeHHass Ha puc. 59 H nonyuyuBllas
HAaHMMEHOBAHHE <BOCbMeEpKa». JTa CTPYK-
Typa OTHOCHTCsi K mNyJabcupyomum. [To-
NpoOyHTe onpenesHTb, 32 CKOJBKO TakK-
TOB OCYILECTBJSETCS OJlHA MyJbCalHs.

UpesBblyaiiHo HHTEPECHO, HO BPYUHYIO
MOYTH NPAKTHYECKH HEBO3MOXKHO Mpoche-
IWTb 32 3BOJIOLHEH CTPYKTypHl, usobpa-
»KeHHOH Ha puc. 60.

B 3akJioueHne OCTaHOBHMCS ellle Ha
OIHOM BHJi€ 3BOJIIOL[HOHHDOBAHHUS CTPYK-
Typ (peyb HIeT O TeX 2Ke CAMBIX 3aKOHaX

sposirouud). Ha puc. 61 wu3o6paxeHa
CTPYKTYpPd, KOTOpPYI0O MBI Ha3blBaeM
«CHomoBsizaska». 3Ta CTPYKTypa He

TONBKO [IBHXKETCS BIOJb pPSJIKa CJeBa
BBEPX HANpPaBO, HO H NPH 3TOM «BSIKET
CHOMNBbI» B BHJE KPUCTANNHYECKHX CTPYK-
TYp, COCTOSIIIMX u3 ueThipex ocoGeil. Ha
PHCYHKE TIOKa3aHBl HECKOJIbKO TAKTOB
3BONIOIHH « CHONOBSIZAJKHY.

I1oT HeOONbIUOH paccKas o TOM, Kak
IJBM noMoraer MoJAeNHpPOBAaTh U CIAEIHTD
3a 3BOJIOIHEH, BO3MOXKHO NPOGYAHT y UH-
TaTeneii HHTepeC K MOIENHPOBAHHIO Ha
IBM B npuHIHNE H, BO3MOXHO, K MoJle-
JIHPOBAHHIO 3JEMEHTOB 3KHBOTO, B 4acT-
HOCTH.
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Ilpozpamma
das uepwl
«l'onku

no eepruxanu

«PA3PSIHOCTDb»3.
0.T=0;P=0;
«J%J]H»l =1<IIA> 1« 10>M«BBITTOJTHUTE»
A[N,I]=0;
<JIJT5I»11 = 1<IAT>1«J10»(N—1) «<BbIT1IOJ1
HHUTb»
<JAJ18»12=1«I1IA>1<J1O»>»M«BBITTOJIHUTDb»
A[ILI2]=2;S=N;
1.S=S—1;

<ECJIH»S> 0«TO» («cHA»L);X+M-+1;
2K=0;X=X—1,;
«ECJTU»X<1«TO» («HA»1);R=0;
3.X1=0;
4.R=R+1;
«ECTHU»R=X«TO»(«HA»4);B=S+R;
«ECJTH»B>N«TO» (
5.A[S,X] =0:«<HA»2);
X1=X1+4R;
<ECJIM»A[B,X1] =0«TO» (A[S,X]=1,«HA»2);
K=K+1;
«ECJIU»K > M—1«TO» («HA»5) ;«HA»3;
L.«l]3blBOll»01 ,[MITPATOHKHUITIOBEPTHKAJI
Hl,
«CTPOKA»,[BAILICOTTEPHHUK — 3BMMH
P],«<CTPOKA»;
S=0;P=0;
L1.X=1;
12.8=S+1;
«ECJIM»X=P<«TO» (
L3.X=X+1;«HA»L2);
«ECJIN»X>M«TO»(S=0;
gB)bIBO}l»Ol, [BAILUTTEPBBIIXO]:«BBOO»
4);
<I<DEC).?I/I»A [S,X] >0«TO»(«HA»L3);T=S;

«BbIBO1»01,[HEJIAIOCBOVIXOIJ«CTPOK
»’

«[TPOBEJI»2,P,« CTPOKA»;

«ECJIH»S =N«TO»(
L4.«<BbIBOMI»01,[BBITIPOUTPAJIN]);

«BbIBO1»01,[BAIIL..XO/1];:«BBO1»34;
L5.<ECJTM»ABS (T—P—S) >0«TO» (
L§S4.<)<BbIBOll»01 ,[BBIOIINIBJINCDH] ;«BBO1»

<ECJIN»P =X«TO»(«HA»LS);

<ECJIN»T>N«TO» («<HA»L4);S=T;«HA»LI
«TDEsM=m; N=mn; A[n, m}

«KOHELL» O

Hucrpyryusn
oan
noAb3068aTEAR

B nporpaMme KCHo/b30BaKbl 0GO3HAYEHHA:
N — KOJIMueCTBO BEPTHKAJbHEIX KJETOK;
M — MaKcHMaslbHOe YHCJIo KJeTOK, Ha KOTOpoe
MOJKHO NMPOLBHHYTb BBEPX WALUKY 332 OLHMH XOI;
A[N,M] — scriomoraTe/IbHBIfi M4cCCHB, COJEpIKa-
1uil ocobble ¥ HeocoBble TOUKH;
P — uncno ki€TOK, Ha KOTOpoe OJIHH H3 COnep-
HHMKOB MPOABMHYJ WIalIKy 3a ceoit xox (P<M);
T — HOMep KJeTKH, HAa KOTOPOii HaXOIMTCA wall-
Ka HOCJ€e NOCJeHero Xo/a.

Crnenarb XOf AJf yeNOBEKa, HrpalOliero NpoTHB
IJBM MHP,— 310 3HaUNT BBECTH JHPEKTHBY BHJA

«BBINIOJTHUTb>T=...;P=...;cHA>»L5»

«KOH» ¢

Crenatb xon B urpe aas 3BM — 310" 3HauHT
HANEYaTaThb

T=_.;P=..;«BAILLIXOO» ¢

Hpozpamna

dasn uzpul

«I'onku

no eeprukasu
(npozpamma

KONEPETHO20 NoeduHKra
Mmexcdy SBM u wenoeexom)

«PA3PSIIHOCTDb»3;0.T=0;P=0;<1JI5I»I =1«I1I
AT>»1«10>M<BBITTIOJIHUTB»A[N,I] =0;«1J15»I
1=1<IIAT»1«10»(N—1) «BBITTOJTHV Tb»«1JI

I>12= 1<IHAT»1«10»M<«BbITIOJTHHUTB»A[I1,
12,1=2;S=N;1.S=S(1;<ECJIN»S <0«TO» («H
A>sL);X=M+1;2 K=0;X=X—1;«ECJIN»X < 1«T
O»(«HA»1);R=0;3.X1=0;4.R=R+1;«ECJIN»R
=X<«TO»(«HA»4);B=S+R;«ECJI1»B>N«TO»
(5.A[S,X] =0;«HA»2) ;X1 =X1+4R;«ECJIH»A[B,
X1] =0«TO» (A[S.X]=1;«HA»2) ;K=K+ 1;cECJI
U»K>M—1«TO» («HA»5) ;«HA»3;L.«BBIBO1»0
1,[MTPATOHKUITIOBEPTHIKAJIN],«CTPOKA>,
[BAILICOTTIEPHUIK — 3BMMUMP],«CTPOKA»;S
=0;P=0;L1.X=1;L2.S=S+1;«ECJIN»X=P«TO
»(L3.X=X+1;«HA»L2) ;«ECJIH»X > M«TO»(S=
0;«BbBIBO[I»1,{BALL.TIEPBBIM..XO ] ;«BBOJI
»34) ;< ECJIN»A[S,X]>0«TO>» («HA»L3);T=S;P=
X;<BBIBO1»01,[ IEJIAIOCBOVXO/M],«CTPOK
A»,T,«I[TPOBEJ»2,P,«CTPOKA»;«ECJIF»S =N«
TO» (L4.«<BHIBO/I>1,[BBL. TIPOMTPAJIH] ) ;«B
bIBOI»1,[BAIIL..XO];«BBO1»34;L5.«<ECJIM»
ABS (T—P—S) >0«TO»(L6.«BBIBOI»1,[BHIL...O
IIMBJIVICb] ;«BBO1»34) ;«cECAH»P =X<TO» («
HA»L6) ;<cECJIN»T>N<«TO»(«<HA»L4);S=T;<cHA
»L1«IE»M=6;A[15,6] ;N=15«<KOHEL>» ¢
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Hpororoa

noedurnka,

npogedennozo

mexdy IBM u venoeerom

WI'PA TOHKH IO BEPTHKAJIN
BAILl COITEPHHUK — 3BM MHUP
llE.HAIO CBOH XO
T=1 P=1

BAILl XOO ¢
«BBIl» T=6; P=5; «<HA»L5 «KOH>» ¢
JIEJIAIO CBOM X0
I=8j2—2
BAILI XOI ¢
«BBIIT» T=14; P=6; <HA»L5 «<KOH» ¢
JAEJAIO CBOM X0
T=ilE P==1
BbI [TPOUTPAJIH O

Ha puc. TlI' u3o6paxkeHo urpoBoe [one, Ha
KOTOPOM [POBOAMJCS MOENHHOK, H BCE XOAbl, cle-
naHubie yenoBekoM H IBM.

Mainyna, HayWHas Mrpy, NOMecTH]a IALIKY
Ha nosne Homep 1 (T=l1, P=1), uenosex nepe-
[IBHHYJ Wailky Ha natb Kaetok (T=6, P=5), 3a-
tem IBM crenana stopoit xoa: T=8, P=2, 1. e.
nepejiBHHyJa IallKy Ha JiBe KJETKH H NOMECTHJA
ee B KIeTKY 8, yenosek oreetun xonom (T=14,
P=6) u nocraBun wamky Ha mnone 14, mocae
sToro DBM mnepefBHHYJa WMAIIKY HA OXHY KJIETKY
H BbIMTpana.

11203 4. 5060708

v A
2-A X04

1-A x08 1-R X04
38) YENOBEKA 398M

Puc. I1 1

Ifpozpanma
0an uzpel
«Tpuzercy

«PA3PSJIHOCTDb»6.
0.«<BbIBO 1»01, [MITPATPHUTEKC],«CTPOKA>»,
[BAILICOTIEPHHMK — 3BMMHUP-2};
H=0;L=0;N=M;
«AI[[.]Hﬂ»I = 1«IIAT»1«J10>9«BbITIOJIHUTb>»
1]=0;

LH+1;N=¢(N);
«BbIBOll»Ol«3HAL[EHI/IH»«CTPOKA» [HE
JIAIOCBOW],
«[TPOBEJI»2,H,«[TPOBEJI»2,[XO1],«<CTPO
KA» [N=],N,
«CTPOKA>,[BALIXO/];«BBO1»34;

2.A[N]=1;A[L] =5;

«ECJIN»H=1«TO» («<ECJIN»M = 1«TO>(
N=3—(A[3] +A[B]HAl6]) X.2+ A[7]X.6;<HA»

«%EC.HI/I»M 2«TO> (
.— 14 (A[1]14-A[7]+ A[8]) X.4+ A[9] X .8«HA»

1);
NlT 2— (A[2]+A[4]+A[9]) X.2+A[5] X .8;«HA
o>
=1
3.5 =A[P[L1]] -+ A[P[L2]]+-A[P[L3]};
«ECJIH>» (§—2) X (S—10) =0«TO»(
«ECJIN»S =2«TO» (
<AJ151»J=1<ITAT'»1<1O0»3«BbINTOJIHHUTDb» (
N=P[LJ];
«ECJIN»A[N]=0«TO»(«HA»5)):
5H=H+1;N=¢g(N)
«BBIBO1»01«<3HAUEHUN»«CTPOKA», [[IE
JIAIOCBOH],
<[MPOBEJI»2,H,«[TPOBEJI»2,[XOO],«CTPO
KA»[N=]N
«CTPOKA>», [BbInPOHrPAJ]I/I] ;«CTOII»);
L=0;K=I);I=1+1;
«EC.HI/I»IQQ«TO» («HA»S) :
<ECJIHU>L=0<TO»(I=K;
«AJI5I»J=1<IHAT»1<[10»3<BbBITIOJIHHUTb»
(N=P[LJ];
<ECJIN»A[N]=0«TO» («<HA»1)));N=1;
6.«<ECJAU»A[N] >0<TO»(N=N+1;«<HA»6);
A[N]=1;T=0;I=1;
78= A[P[I 1]] +A[P[I 2]1+A[PIL3]];
«ECJIN»S =2«TO»(T=T+H1;
<ECJIN»T=2«TO»(«HA»1) ) I=1+1;
<ECJIN»1>9«TO» (A[N] =0;N=N+ 1; ;«HA»
6);«HA»7
«[NE»xM=1;P[9,3]=1,2,8,1,3,6,1,4,7,2,6,9.2,3,4,
3,5,8,5,4,9,5,6,7,7,8,9;A[9]
«KOHEL» ¢

Huerpyryus
oasn
noab308aTEAR

B nporpaMme HCTONb3OBaHBI OOO3HAYEHHs:
N — HOMep moJsi, Ha KOTOpoe IOCTaBMJia WIAIKY
cBoero ngera IBM;
L — nomep mossi, Ha KOTOPOE CTABHT IIANIKY CO-
NEPHHK — YeJIOBEK.

Cpesiath XO[ IJIsi yeJiOBeKa, MIpaloLiero npo-
TuB DBM MUP,— 3T0 3HauKT BBECTH NHDPEKTHBY

BHIA
«BBITIOJIHUTb»L =...;« HA»2«KOHELL» ¢

Crnenas oyepefiHoil xox B urpe, 9BM MHP Ha-
neyaTaeT TeKCT

2




JEJIAIO CBOM XOL
N_

BALL XOI ¢
Ec/u urpalotcsl NOAPs/l HECKOJBKO NapThii, T0

BO3MOXHO H3MeHHTb nepBhiil xon IBM. [las sTo-
rO HeOGXOAHMO BBECTH MPOrPaMMy c TepOJIeHTH,
a 3aTeM HaneyaTarb TeKCT

«BMECTO» M=1 «3AIMMUCATb» M=2¢$
HITH

«BMECTO» M=1 «3AIHNCATb» M=3¢
noce yero myctitb 9BM na cuer.

Ilpozpamma

dan uzpol

«Tpuzexcr

{npozpamma

KOHKEPETHOZ20 NoeduHEa
mexncdy 3BM u wesaoeernom)

«PA3P»6.0.<BbIB»01, [MTPATPUTEKC],«CTPO
» [BALLICOTIEPHUK—3BMMHP-2;H=0;L=0;
N=M;<1J15I»] = 1«LLIAT»1<J10»9«BBITIO»A[I]
—0:1.H=H+1;N=¢(N);«BbIBO»01«3HAY»«C
TPO»,[[IEJIAIOCBOM],<[TPOB»2,H,«[TPOB»2,
[XOL],«CTPO»[N=]N,«CTPO»[BAIIXO/];«<B
BOJ1»34:2.A[N]= 1;A[L]=5;«ECJIN»H=1«TO»
(«<ECJTU»M = 1<TO» (N=3— (A[3]+ A[5]+A[6])

X .24+ A[7]X.6;«HA»1) ;«ECTTH»M =2<TO» (N=1
+ (A[1]A[7] +A[8]) X.4+ A[9]X 8;<HA»1);N=2
— (A[2]4-A[4]+ AI9]) X .24A[5]X .8;«HA»1);I=1;
3.S=A[P[L,1]] + A[P{L,21+A[PIL3];;«ECJIH» (S—
2) X (S—10) =0«TO» («ECJIN>S=2«TO» («AJI51
»J =1 AT »1«J10>3«BbIT10» (N=P[I,J] ;«ECJI
H»A[N]=0«TO»(«HA»5));5.H=H-+1; N=¢e(N);
«BBIBO»01<3HAU»<CTPO»,[1EJIAIOCBOH],
<T[MPOB»2,H,<[MPOB»2,[XO],«CTPO»,[N=],N,
«CTPO»,[BBITTPOUT PAJTH];«CTOI»);L=0;K=
1);I1=1+ 1;<ECJIH»I < 9«TO» («HA»3) ;«ECJIM»L
=TO»(1=K;<AJI5I»I= 1<IIIAT»1 «J10»3«BbII1
O» (N="P[LJ];«cECJIN»A[N] =0<TO» (<HA»1)) );
N=1:;6.<ECJIM»A[N]>0«TO»(N=N--1 ;«HA»6):
A[N]=1;T=0;1=1;7.S =A[P[L 1]1+ A [PL2]] +-A[P
[1,3]];«ECTH»>S =2«TO»(T=T+1;«ECJIN>T =2«
TO» («HA»1));I=1+1;<ECJIH»I>9<TO»(A[N]=
0;:N=N+1;«HA»6) ;«cHA»7«[ [IE>M =;P[9,3]=1,
28,1,3,6,1,4,7,2,69,2,3,4,3,5.8,5,4,9,5.6,7,7,8,9;A[9)«
KOH>» ¢

IHporoxoa

00H020

noedunka,

npoeedennozo

Meandy

IBM MHP-2 u uenoeexonm

HUI'PA «<TPUT'EKC»
BAIIl COTTEPHUK — 3BM MHP-2
l[\}E.HAIO CBOM 1 XO1

=
BAIII XOO ¢
«BBITT»L=3; «<HA»2 «<KOH»
JEJIAIO CBOM 2 XOL

N=2

BAILIl XOO ¢

«BBITI»L=8; «<HA»2 «<KOH>» ¢
JIEJIAIO CBOM 3 XO1

N=5

BAII X0 ¢

«BBITI»L=9; «HA»2 «<KOH» &
IIEJIAIO CBOM 4 XOI

N=7

BAIII X0 ¢
«BBIT»L=4;<HA»2<KOH>» &
IIEJIAIO CBOH 5 XO1

N=6
BbI [TPOVITPAJIN O

Ilpozpanna
0as ugpvl
«HHM»

«PA3PSIIHOCTDb»2.

0.«BBIBOI501 [MT PAHMM],«CTPOKA>,
[BALLICOINIEPHUK — 3BMMUP],«CTPOKA>;
Y=0:P1=1;T=1;

1.<ECJIU»M[T]> Y«TO» (Y =M[T]) ; T=T+1;
«ECJIUST LK«TO» (¢HA»1);N=2;

9 «ECJIN»Y > N«TO» (N=N X2;P1=P141;<H
A»2);

LLT=1;

3.P=Pl;:A=M[T];

4.Q—e(A/2);L[T,P] =A—2XQ;
«ECJTU»Q>0«TO» (A=Q;P=P—1;<HA»4);

5.«ECJI»P > 1<TO» (P=P—1;L[T,P]=0;<HA>
5);T=T4+1;
<ECJIU»TLK«TO» («<HA»3);

6.R=¢e(T=1,KL[T.P];

«ECJIN>F (R/2) =0«TO» (P=P+1;
<ECJIU»P < P1«TO» (<HA»6) ;«HA»8);T=1;
7.« JIJ151»P = 1<ILIAT»1«10»P1<BbITIOJ] HUT

b»

Esgf/\ﬂ (1=1,T—1LLLP]) +Z (I=T+1,KL

LP]);
L[K+1,P]=SUM—e(SUM/2X2);J1=Z(I=
0.P1—1,L[K+1,P1—1}x24D):

«ECJIN»JT>M[T]«TO»(T=T+1;<HA»T);M[

Ti=J;

«BBIBO1»01;[[IEJIAIOCBOMIXOMO],«CTPOK

A» T «[TPOBEJI»6,

J1,«CTPOKA»;

«ECTTH»S (1= 1,K,M[I]) =0«TO»(

«BBIBO1»01,[BHIITPOUTPAJIN];«CTOII»);
8.«BbIBOI»01,[BALIXO/};«BBO1»34;
9.<«ECJIU>M[T] >J1<TO»{(

<ECJIU>TLK<«TO» (M[T]=J1;«HA»LL));

«BBIBO1»01,[BALLIXOICIOEJIAHHETIOIP

ABWJIAM];

«BBOJ1»34

«[NEsK=k;M[K]=...;L[k+1,P1]

«KOHELL» O
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Huerpyryusn
oasn
noawv3oeareas

B nporpamMme ncmosb3osannl 0G03HAYEHMs:
K — uyncno rpynn npepmeros;
M[K] — uncno npeameros B rpynne c Homepom K;
L[K+1,P1] — scniomorartenbHElll MaccHs, B KOTO-
pom uHcno crpok K+1, a uncno cronbuos Pl,
rie Pl —uncno ABOWYHEIX pa3psnop B HauGoJb-
meM ukicne M[K];
T — Homep rpynnel, U3 KOTOpOIt B3ATH NpEAMETH
3a ouepeHOMi XOf;
JI — KosmyecTBo mpenMeToB, OCTABIIHXCA B TPYI-
ne ¢ HoMepoM T mocne Xofa OLHOTO M3 HIrpalo-
LHX.

Clienate Xo4 IJa Ye€JIOB€Ka, MrpPAIOLIEro Mpo-
g IBM, - 370 3HauNT BBECTH AMPEKTHBY BHAa

«BBITIOJTHHUTb» T=..; Ji=...; <HA»9 «KO

HEU» ¢

Cnenas cBoil ouepefHoil xox s urpe, 9BM
MHUP naneuataer Tekct

T=..; JI=_..; «<BAIll XOIl» ¢

VYBHIIeB 3TOT TEKCT, Y€JIOBEK B TpynIe ¢ HOMe-
pom T mosikeH B3ATH MpeAMETH TaK, YTOGH 4H-
CJI0 OCTABILHXCS paBHSJIOCH J1.

Ilpozpamma

dan uepul

«HUM»

(npozpamma

KOHEPETHOZ0 noedunra
mexnc0y IBM u weaosexom)

«PA3PSNHOCTb»2;0.«BbIBO»01, [MTPAHU
M},«CTPOKA»,[BALLICOTIEPHUK — 3BMMUP
1«CTPOKA»,Y=0,P1=1;T=1;1.<ECJIN>M[T] >
Y«TO» (Y =M[T]);T =T+ 1;«ECIIHU»>T<LK«TO» («
HA»1);N=2;2.«<ECJIH»Y>N«TO» (N =N X 2;P1
=PI1+1;«HA»2);LL.T=1;3.P=P1;A=M[T];4.Q
£(A/2);L[T,P]= A—2 X Q;«ECJIN»0> 0« TO» (A=
Q:;P=P—1;«HA»4);5.<ECJIM»P> 1«TO»(P=P—
LLT,P]=0;«HA»5);T=T + 1;«ECIM»T<LK«TO»
(<HA»3);6.R=2 (T=1,K L[T,P]) ;cECJIU>F (R/2)
=0«TO»(P=P+1;«ECJIN»PLP1<«TO» («<HA»6) ;
«HA»8);T=1;7.« 1J15I»P = 1«IIAT»1«J1O»P1«Bhl
TIOJTHUTb» (SUM=2 (1=1,T—1,L{L,P]) + 2 (1=
T+1LKL[LP];LIK+1,P]=SUM—e(SUM/2) X
2);J1=2(I=0,P1—1,L[K+1,P1—I] X2} 1);<EC
JW»JT > MIT«TO» (T=T+1;cHA»7) ;M[T] =J1;«
BbIBO1»01,[JIEJTIAKOCBONXO/I],«CTPOKA».T,
«[TPOBEJ1»6,J1,«CTPOKA»;«ECJIU»3 (I=1,K,M
[1] =0«<TO>» («BBIBO1»01,[BBL..ITPOMT PAJIH];
«CTOII»);8.«<BBIBO1»01,[BALLL. XO1):«BBO»
34:9.<ECJIM»M[T] > J1«TO>» («<ECJTU»>T <K<«TO»
(M[T]=JT,«HA>LL) ) ;«BbIBO[1»01, [BAILL. XOJI
-.CIAEJIAH..HE..T1O.. IPABHUJIAM] :«<BBOJL»
34« [IE»M[3]=7,8,4;K =3:L [4,4] <KOHELL» ¢

Hporoxoa
001020 noedurka, nposedentozo mexoy
IBM MHP-2 u weaveexom

HWI'PA HUM
BALI CONEPHHK — 3BM MHP g
JEJIAIO CBOV XOL
T=2 JI=3
BAILI XOL ¢
«BbITl» T=2; JI=1; «<HA» 9 «<KOH» ¢
HAEJIAIO CBOM XO[1
T=1JI=5
BAII XOI O
«BHBIl» T=1; Ji=0; «<HA»9 <KOH» ¢
JEJIAIO CBOM XO[
T=3 Ji=1
BAII XOI ¢
«BbIIl» T=2; JI1=0; <HA» 9 <KOH» ¢
JEJIAIO CBOM XOI
T=3 J1=0
BbI ITPOUTPAJIU ¢
Ha puc. T12 uso6pakeno cocTosiHKE Ieper
HayaJloM NOefHHKa: HMEeTCsi TPH TPYINEI, COnep-
XKallMx cooTBeTCTBEHHO 7, 8 u 4 mpeiMerta. B Ta-
6.1HLe noKa3aHo, u3 Kakoi rpynnel IBM u yeno-
peK GpaJn cébe mpeaMeTbl Ha KaxKIOM Xope. Y-
€10 B CKOOKax — YHCJIO B3ATHIX 334 ITOT XOJ, mpejl-
METOB, 4YHC/IO BHe CKOOOK-— uyHC/IO mpegMeTOB,
OCTAIOUIHXCHA B TPyNNe Ha HaHHBII MOMEHT HIpHL
INepsbim cBonM xomom DBM B3sana nsitb npen-
MeTOB M3 BTOpOl rpyInnbl, OHa Hameyatana: T=2
(sTopas rpymna), JI=3 (ocraBnsio Tpu mpeinme-
Ta). Yenopek, jAenas cBOil NepBBI XOH, TaKKe
obpaTiicsi KO BTOpOl rpynne W B3sJl U3 Hee /iBd
npeaMeTa, OCTaBHB B Hell oguH. BrophiM xoz0M

Puc. IT 2

HAYA/ILHOE

i
X4 cocromnme

4 IBM
YEJIOBEHA

5 28M , K
YENIOBEKA

IBM

3-n 2
YEJIOBEHA
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3BM p3ana asa npeiMera H3 MepBOH CPYNNbl
(T=1, JI=5), orseyas 3BM, uenoBeKk B3an H3
nepsoii rpynnsi Bee npeamett (T=1, JI=0). Ha
Tpetbem xofie (T=3, JI=1) 3BM wus Ttperbeii
TPYInb B3sjla TPH NpeiMeTa, ocTasuna ofuH, [le-
pell TPETbHM XOZOM YeJOBeKa HMeercsi jipe IpyI-
Abl: BTOpAs W. TPETbs, B KaXKJOH H3 KOTOPHIX IO
OJIHOMY TIpeAMETY, H OYEBH/IHO, YTO YeJOBeK Ipo-
UrphbiBaer.

IIpozpamma 0as peurenus a02UUECKUL
3adav

«PA3PSIJIHOCTDb»2.
0.« 1JI5I»A=0«ILIAT »1 < 1O»I«BbITTOJTIHHUTb»

«J[1J151»B =0<IIAT»1«J1O»1«BbITIOJIHUTb»
«ASI»C=0«IIAT»1<10>I«BbITIOJIHUTb»
(X=F(A,B,C);
«ECITH»X=1«TO»(
«BBIBOI»A «I1P»2,B,«[1P»2,C,«CTPOKA))
«IT'’NE>F(X,Y,Z) =...
<KOHELL»

Huerpykyusn no npuMenenuio npozpammul

1. NporpamMa, npuBeeHHAs Bhillle, 0becneyH-
Ba€T pellieHHe 3ajlay, ecad B ¢opmyJe, 3afaroulei
BCe JIOTHYECKHE YCJIOBHs,, COIEPXMTCA He OoJiee
Tpex nepeMeHHbIX. B nporpamme 3TH mepeMeHHble
oGo3aHauensl Gyksamu A, B u C.

Ecnu B Kakoii-nM60 KOHKpeTHOH 3asaye JIOTH-
YeCKHX NEpPEMEHHBIX OKaxeTcsi GoJblle, TO YHCJIO
LHMKJIOB, aHAJIOTHYHBIX T€M, KOTOPLIE 3amHCaHbl BO
BTOpOH — 4yeTBepTOH CTPOKax MNpOrpaMMbl, COOT-
BETCTBEHHO JOJIKHO OLITb YBeJHYeHO.

2. Jlornyeckas ¢yHKuMA, COCTaBJieHHas IO
YCJIOBHMAM 3aJayH, NOJIKHA OblThb NMpeABapHTEJbHO
BPYUHYIO mpeo0pa3oBaHa Tak, 4TOObl Kaxias Jo-
ruyeckasi onepauusi 6uly1a 3aMeHeHa MOJJHPYIO-
nieit ee apupmernyeckoi ¢pyHkumnel.

Onncanne nosyyeHHOH apH$pMeTHYecKol ¢yHK-
wun F(X)Y,..,Z) paercs B onucare/bHON 4YacTH
TEKCTa NPOrPaMMbl.

Ilpumep pewenusn aozuneckoil sadanu

Jloeuueckasn sadana «KTO ECTH KTO?»

Y6uiictBo copepiteHo onuHoykoi. ITonospesa-
1otcs Tpoe: BpayH, JlxkoHc u Cmut. Kaxjabii 3
HHX CHesall fio /iBa 3asIBJIEHHSA:

Bpayn: «§I we ybusan u JI»oHc He yOusaii»,

JxkoHe: «<BpayH He y6usad, sto cienas CMHT»,

Cwmur: «§1 He ybuBasn, sto ciienan Bpayu».

Tloaxe BHIACHHJIOCH, YTO OAHH H3 MOLO3peBae-
MbIX 004 pasa cKasaa mpasily, KTo-To oba pa3a
coirajl H OAHH H3 HHX OJMH pa3 cKa3al MpaBiy,

a pmpyroil — conran. Cnpawmusaercs «KTO ECTb
KTO?»

Kro yGuitna?

Kak sBann yejiloBeka, 06a pa3a CKa3aBLUEro
npasny?

Kak 3panu uesopeka, 06a pasa coJraBluero?

Kak spanu yesioBeKa, KOTOpHINl OAHMH pa3 cKa-
3aJ npaBAy, 4 B ApYro — cosran?

Pemnenne HayWHaeM ¢ TOro, YTO BBOAHM ©GO-
3HAYeHHs OT/JEJIbHHX BLICKa3biBaHHH:
b — «Bpays y6uiina»
I — «J1xk0HC y6uiina»
C — «Cmut y6uina»

b — «bBpayn He yGuiina»

JL — «JIxoHc He y6uiina»

C — «CmuT He ybuiina»

CoctapnsieM (GOPMYJIbl CJIOXKHBIX BHICKa3biBa-
HHH, COOTBETCTBYIOLIHX NOKa3aHMsM IOJ03peBae-
MBIX:

nokasauus Bpayna: «f1 ue y6usas u JIXoHc
He y6usan» — BJ1;

nokasaHus [IxoHca: «bpayn He y6usaj, 310
caenan Cmur» — bC;

nokasanua Cmura: «§I He ybHBaJ, 3TO chenal
Bpayu» — BC.

Kaxpoe M3 [ONYYEeHHbX BBICKA3bIBAHHHA —
€CTb JIOFHYeCKOe TPOH3BEJleHHe M TOJNBbKO Of[HO M3
HHX HCTHHHO, TdK KaK B HEro BXOJAT ABa HCTHH-
HEIX COMHOXHTeJs ¥ JiBa ApyruX JoxHe. Onto
H3 MPOH3BENEHHl JIOXKHO NMOTOMY, 4TO 06a Co-
MHOXKHTENl JIOXKHH, a JApyroe INOTOMY, YTO
B HEro BXOAHT TOJBbKO OJHH MCTHHHBIH COMHO-
xurteab. OTciofa clefyer, YTo BO3MOMHEI TPH
cJyuyasi pacnpefie/ieHHsi HCTHHHOCTH CJIOXKHBIX BBHI-
CKa3bIBaHUM, YTO U NOKa3aHO B Tabauue:

BO| t | o] 0
Bc| o | 1| 0
BC| 0 | o | 1

Pacnonarasi 3toii TabJuMued, cocrapiseM TpH
JIOTHYECKHX (POPMYJIBI:

BI=1 Bl=1

{EC=0 unu {64C=1 uwm BI(6+C) (B+
(BC=0 B+C=1 +C)=1;
BI=0 B+11=1

{6C=1 nm {B6C=1 wm BC(B+MO)(B+C)=
[BC=0 +C=1 =1;
B1=0 B+I=1

iBC=0 nm ¢64-C=1 wm BC(B+C) (B+
BC=1 C=1 +)=1.

ToabKO OfiHa W3 3THX (POPMYJ NPH HEKOTOPHIX
3HaveHusix nepemeHHbix b, J1 u C nacr 3nayenue,
paBHOE e[MHHIE: 3TO MOXeT ObiTh JI06asi H3 HHX.
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Orciona cnepyer, uro ¢opMyJa, CBsA3LIBAKOLIAS
BCE JIOTHYECKHE YCJIOBHS, HMEET BHL:

BI(5+C) (B4+C)+BC(B+1) (5+C) +
+BC(B+ 1) (B+C) =1 (1)
Heob6xoaumo obsizatensHo yyects T0, 4TO yOHit-
1a 6Bl OHHOK, YTO 3a[A€TCsl YCJIOBHEM

BCIO+BCHO+BCa=1. @)
INocne 3storo MoxHO 3anMcaTe GopMmyJy
F(B,C,Jl), cBs3blBaIONIYIO YyXK€ BCE JIOTHYECKHE

ycJioBuS 3afayH, [J8 Yero JIOTHYECKH nepeMHOXKa-
1ores popmyanl (1) u (2). INocne nepeMHOXKeHUs
H 3JIEMEHTAPHBLIX yIPOLIEHHH HMeeM
F(b,C,0) = (BAC+BCA+BC) X
X(BCA+BCO+BCH). (3)

[Nocnenunit 3Tan, NpOBOAMMEL Ha 6ymare, CO-
CTOHT B TOM, 4TO (opmyna (3) 3ameHsiercs ee
apupMeTHYECKOH MOMAeNbIO.

Huke npHBOAKTCS KOHKPETHAsi MpOrpamma, no
KOTOpO#H MallHHA pelluJa 3ajauy:
«PA3PSANIHOCTDb»2.0.« AJI»b =0<«I1I»1«10»1«B
bIlT»« 0 J1» I = 0«11» 1 « [1O» 1 «BbBITT»« J1J1»C =0«
I»1«10>1«BbII» (X =F (B,I,C) ;«E»X = 1«TO» (
BbIB»B,«ITPOBEJI»2, [, «[TPOBEJI»2,C,«CTP>))
«[AE>F(X,Y,Z) = ((1—X) X (1—Y) X (1—Z+X
XZ) X (1—X+XXZ) + (X+Y—XXY) X (1—X) X
(1 —X+XXZ) X Z+ (X+Y—XXY) X (1—Z+X X
Z) X (1—Z) X X) X (}1—Y) X (1—Z) X X+Y X (1—
X)X(I—=Z)+ZX (1—X) X (1—Y)—XXYX (1—Y
) X (1—X) X (1—Z)42— (1 —X¥2 X (1—Z)

(1—Y) XYXZ—XXZX (1—X) X (1—Z) X (1—Y)
42)<KOH» O

Orser MaiuHa Haneyataer B Bufle: b=1, C=

=0, I1=0, 7. e. «Y6uilua Bpayu».

Hpozpanma

045 6bIUUCAEHUS
«Paccroanuiiy

Mmenwdy deyma daramu
u OHell nedeau

«PA3PSIIHOCTDb>»6.

ON=1
L«ECJIHU»M[N] <2«TO»(
[[N] =365 TIN]+ A[N]+31 X (M[N]—1) +¢&
(0.25% (T[N]—1)) e (0.75Xe (((T[N]—1) X
0.01) +1)):<HA»2):
I[N} =365X [[N]-+ O[N]+31 X (M[N}—1)—e(
0.4XM[N]-+-2.3) +e(0.25 X T[N]) —&(0.75X (
e(0.01 X TIN]-+1)):

2. IH{N]=I{N]+¢e(—I[N]/7) X7+6;
N=N-+1;

«ECJTH» N<2«TO>»(«HA»1);

S=I{2]—I{1];
«BBIBO1»S,«MACCUBAsIH

«TOE>I'[2] =...;M[2]=..; [[2]=...;1[2]; IH[2]
«KOHELL» ¢

Huerpyryusn 045 noavsoearean

B nporpamme Hcronb3oBaHel 0603HaYeHMs:
I'[2] — maccuB, 3nemMeHTaMH KOTOPOro ABJIAITCS
roj GoJee paHHelt H 6oJiee MO3HEH HaThI;

M[2] — maccus, 3neMeHTaMH KOTOPOFO ABJSIOTCA
mecsii| 6osee paHHelt u Gosee MO3ZHEH HAThHI;
J[2] — maccHB, 3/eMeHTaMH KOTOPOTO SIBJISIIOTCS
YHCJIO Mecsina GoJiee paHHell HaThl H YHCJIO MECALA
6oJsiee no3aHeH NATHL

IIH[2] — paGounit maccus, 3/1eMEHTaMH KOTOPOFO
N0 OKOHYAaHHH pabGoTel OYAYT AHM HE[EeJH, COOT-
BETCTBYIOLIHE NMEPBOH H BTOPOH [aTaM;

I[2] —paGounit Maccus, 3/eMeHTamMu KOTOpOTO
ABJSAIOTCS HMHAEKCHl JaT.

lNoaroToBuTe nporpammy aas paboTel — 31O

3HAYHT BBECTH NMPOFPaMMmy c nepdoJieHTH H [oIe-
4aTaTb CJAEAYIOLIHe /JaHHble:
['[2] =.;M[2]=...;O[2]=...;I[2]; AH[2]«<KOHEL» {
MNpumep. Heo6xoZHMO BHYKCAMTH paccTOsHHe
mexkny 12 anpens 1968 r. u 15 mions 1978 r. u
ONpENIeJIMTh JHH HeleNH KaXX[OoH M3 3THX IaT.

«PA3P»6....«T NE»I'[2] = 1968,1978; M[2]=4,6; T
[2]=12,15;1{2; IH [2] «<KOHELL» ¢

PesynbTaToM paboTel MallMHBI TO 3TOE NpO-
rpamme GyfeT BblAAua TEKCTa

Texcr
onucareabHol wacTu
npozpammvl k npumepy

S$=3716

IH[2]

5 1

YTO O3HAY4eT CJEAyIolee: pPacCTOsTHHE MEXIY
12 ampens 1968 r. u 15 uonsi 1978 r.— 3716 nueis;

12 anpensi 1968 r. Obna matHuua, a 15 HoHs
1978 r.— uetrBepr.

IIpozpamma o6yuenus
PAaCno3HABAHUI0 KAPTOUEK

«PA3PSITIHOCTb»2.

0.T=K;S=2;

L«AJI5I»] = 1«IHAT » 1« [1O»K«BbITIOJIHUTb»
(«E(;J]H»ABS (X[]—XI[T +1]) >0«TO» (X[I}

S=S+1;
<ECJIN»SN«TO»(T=T+K;«HA»1);
«BbIBOJ1» [3TATIOBYUEHUSI3ABEPIIEH]
,«CTPOKA»,
[SITOTOBAOTBETHUTBHABOIIPOC,SIBJIAE
TCAJIMKAPTAHAIIEH];«BBOJ1»34;

2.«AJISA»I=1<«IHAT»1 < 1O»K<«BBITIOJIHUTb»
(«<ECJIM»ABS (X [1]—X1{I]) = 1«TO»
(«<BBIBO[1»[HEHAIIA] ;«CTOIT»);L.);
«BbIBOI»{HAIIIA]
«TNE>N=_;K=..;X[nXk]=..;X1[K]
«KOHELl» O
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Huerpyryus
ons
nOAbL306ATEAR

B nporpamMMe HCNOJb30BaHb OGO3HAUEHHS:
N — kosnyecTBO Kapr oOyuarouiero MacCupa;
K — KOJIHueCTBO KJETOK B KapTe, YTO IO3BOJIAET
HCHOb30BaTh KapThl € PasJIHYHEIM KOJHYECTBOM
KJ€TOK;
X[NXK] — maccus, 3JileMeHTaMH KOTOPOTO #BJisl-
J0TCSl KOZBL KA /IO KapThl 00y4aiOero MaccuBa,
nepeyucIeHHbe MOAPAL;
X1[K] — pabounit Maccup; pe3epBHPYeT MeCTO B
RaMATH MAIMHEL AJsl KOMPOBAaHHA HCCIELyemoi
KapTel, NDHYEM B MallHHY BBOJMTCS JHMOO KaX-
JIblil 3/1eMEHT MaccHBa, JIH60 TOJBKO T€ 3J1€MEHTHI,
KOTOpblE OTJIHYAIOTCS OT 3JIEMEHTOB NpeIUIeCTBYI0-
uteft uceaenyeMoi KapThl.

PesysibTatoM paboOTH MallMHbl TO NpPOrpaMme
Gyner Bezaua Tekcra «3TAIl OBYYEHMS 3A-
BEPLIEH. 1 TOTOBA OTBETHTb HA BO-
[IPOC SIBJISIETCSI JIM KAPTA HAIIE.

BeecTn Kapry AJif pacno3HaBaHus — 3TO 3Ha-
YHT BBECTH JHPEKTHBY BHJA

«BbITIOJTHUTb»A = A;«HA»2«T IE>X1{1K]

=...«<KOHEL» ¢

PesynbTaTtoM paboOTH MAlIMHBLI Ha 3Tamne pac-
nosHapanusi 6yner spaya tekctos «HAILIA» num
<HE HAILIA».

Hpumepv
pPacnO3HABARUS KaPTOYeK

HuKe npHBefEHO NsiTh NpHMEpoB paboTel Ma-
MHBL IO caeAyloulell nporpaMme oGyyeHusi pac-
NO3HABAHHIO:
«PA3P»2.0.T=K;S=2;1.«[1JI»I=1IlI»1«10>K
«BBITI» («<E>ABS (X [1] —X[T+1]) >0<TO>(X[1]
=5));S=S+1;«E»>S KN«TO»(T=T+ K;«<HA»1);
«BbIB» [STAHOByLIEHI/IHSABEPIHEH] ,«CTP
»[ATOTOBAOTBETUTbHABOITPOC, SIBJISIET
CSITUKAPTAHAIIEH];«BBO1»34;2.«[1J1»1=1
«1I»1<JIO»K<«BBIT» («<E>ABS (X [I1] —X1[I]) =1«
TO» («BBIB>[HEHAIIA]; «CTOTI»);L.) ;«BbIB>{
HAILIATIE»>N =7;K = 12;X[84]=0,1,1,0,0,1,0,1,
1,0,1,0,0,0,1,0,0,1,1,1,1,0,0,1,0,1,1,0.1,1,1,0,1,0,1,1,0,
0,1,0,0,1,0,1,1,0,1,0,1,1,1,0,0,1,0,1,1,1,0,0,0,1,1,1,1,1,
10.1.1.1000.100.1.1.1.1.0,1,1:X1[12] <KOH» ¢

Ha puc. [13 nzo6paxeHo ceMb KapTouek o0y-
YAI0LIEr0 MACCHBA
STATMNOBYYEHUA3ABEPHIEH
SITOTOBAOTBETUTLHABOITPOC,SABJISETCS
JIMKAPTAHAIIEH ¢
«BBITI»A=A;«HA»2«T JE»X1[12]=1,0,1,0,0,1,0,1,
0,1,0,0cKOH» &

HEHAIIIA O

«BBITM»A =A;<cHA»2«T JIE»>X1[12] =1,1,1,1,1,1,0,
0,1,0,0,1<KOH» ¢

HAIIA O

«BbITI»A=A:<HA»2<T JIE»X1[12] =0,0,0,0,1,1,0,
0,1,0,1,0,«<KOH>» &

HEHAIIIA ¢

«BBIT»A=A:;«<HA»2«T JTE»X1{12] =0,0,1,0,0,1,0,
0,1,0,0,0<KOH» &

HAIIIA O

«BHITI»A=A;«HA»2«T IE»X1[12] =1,0,1,0,0,0,1,
1,1,1,1,0<KOH>» ¢

HEHAIIIA &

B npusenenHux npuMepax 3BM 6blin npend-
ABJEHH [JIA pacno3HaBaHHsi KapTOYKM, u300pa-
xKeHuple Ba pHc. 14, H OHa HasBaja <HAWHMH»
KapToukH 2 H 4.

Ilpozpanma
Modeaupoeanus
npoyecca agoatoyuy na IBM MHP-2

«PA3PAIHOCTb»6.

0.<BBIBOI»[32BOJIIOLHS] :«CTPOKA»;T=0;
<J1JI5I»1 = 1<IIAT»1<1O»M«BbITTIOJIHNTb»
«AJISA»] = 1<IIIAT»1<JIO>»N«BBITTOJTHUTb»
A[LJ)]=—2;
«}[I.H §I»1 = 1<[IAT>1<J10>K<«BbITTOJTHHUTb»
A[2x1—1]I2XI]] =2,

1.<JIJI8I»1 = M1<IIAT »1<J10»M2«BBITTOJIHU
Thx»(
«BBIBO1»<CTPOKA»;
<J1J1515J =N1<IIIAT»1<[10»N2«BbIITOJIHU
Tbh»
«ECJIU»A[1,J] > 0<TO» («BBIBOI»{0])
«MHAYE> («BBIBO»[.]) ); T=T+1;
«ECJIN>T>R<«TO» («CTOII»);
«BBIBO1»«3HAYEHWH»«CTPOKA»2,T,«I1
POBEJI»2,[TAKT];
H=M2+1:B=M1—1;JI=N2+1:1=N1—1I;
<JIJI5I»1 = M1—I1<«IIIAT»1«10»M2+ 1«BbBITT
OJIHUTDb»(
<JIJISI»J=N1—1 <IIAT»1«10»N2+ 1«BbITIO
JIHUTDb>» (S=0;
<JLTS»X =1—1<IIAT»1<10»1+ 1«BBITIOJ
HHUTb»(
<JIN1515Q = J—1 LA »1 «1O0>J + 1«BbITTOJI
HHUTDb> (
<ECJIM»A[X,Q] >0<TO»(S=S+1)));
<ECJIU»A[LJ]>0«TO» (S=S—1;

«ECJT» (S—V1) X (S—V2) =0«TO> (A[LJ] =2

XA[LJ];
<ECJIV»A[LIIC2NZ + 1) «TO» («HA»2) ) ;
A[LJ] =1;«HA»3);
«ECNU»S=V3«TO>»(A[L,J] =—1;

9 «<ECJIN>I <H«TO»(H=1);
«ECJIU»1>B<«TO»(B=1);
<ECJTH»J < JI«TO»(J1=1J);
<ECJIU»J>T1TO»(I1=1J););3.)):
«ECJIN»B <H«TO» (
«BBIBO1««CTPOKA» [JKMBBIX OCOBEW
HET];«CTOIl»);
«ECJ1H» (B—2) X (M—1—H) X (J1—2) X (N—
1—TIT) =0«TOx»(
«BBIBOII»«CTPOKA», [TPAHMLIBI)KHU3HE
HHOTOIIPOCTPAHCTBAY3KH];«CTOII»);
<JLJISI3] =M1—1<IIAT»1«10»M2+ 1«BBII1



Bligy 11V

Puc. Il 4
OJIHUTD» (
«AJI5I»J =N1—I1<«IITAT»1«JIO»N2+ 1 «BBITTO
JIHUTDb»(
«ECJIN»ABS (A[I, J]) =1<«TO» (A[l,J]=—2X

A[LJ]);:)):

M1l =H;M2=B;N1=JT;N2=I1;«HA»l
«HEsM=..;N=..;Ml=...;M2=..;Nl=..;N
2_ -

VT.——".’..;V2=...;V3= wil=..;R=...;K=...;
I'[2XK]=...;A[M,N]
«KOHELI»

Hucerpyryus
0as noav3oearean

B nporpaMme HCHO/B30BaHb OGO3HAYEHMS:
M, N —pasmepnl KH3HEHHOr0 HNpPOCTPAHCTBA
(M — KoJHUeCTBO CTpPOK,

N — KkoJH4ecTBO cTONGLOB);

M1, M2, N1, N2 — xoopaHHATH BepiHM HpAMO-
YroJbHHKa, B KOTOPHIA TOYHO BNMCHIBaeTCsl Ha-
4yasibHasn CTpyKTypa. Ml — HOMep BepxHeii ropu-
30HTAJBHON rpaHuubl, M2 — HOMep HHXKHell ropH-
30HTaJIbHOH rpaHuupbl, N1 — Homep JeBoit BepTH-
KaJbHOH rpaHHne, N2 -— HoMep NpaBOii BepTH-
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HAYANBHARA CTPYKTYPA  1-H TAKT

Puc. I15

KaabHO# rpauuusl. MHaue rosopsi: M1, N1 — ko-
OpAMHATH JIEBOW BEPXHEH BEpIUHHbI NPSAMOYroJb-
Hhka, MI, N2 — KoopAuHaThl BepXHeil RNpasol
seplunHb, M2, N1 — KoopaHHATE HHXKHEj JIeBOit
BepiunHbl ¥ M2, N2 — KOOpIHHATBE HHXKHeH mpa-
BOW BEpUIMHDBI;

VI.V2 — unena cocefHuX ocobedi, HeOGXOAHMbIE
4751 BBIXMBaHHMA OCOOH Ha NaHHOM TaKTe;

V3 —uyuesao coceieil OKOJNO MyCTOTO MOJs MpO-
cTpaHCTBa, HEOOXOAMMOE NS POXJAEHH: Ha HEM
HOBOI 0cobH;

Z — MakcHMa.ibHasi HPOAOJIXKHTENBHOCTD KH3HH
ocobu B TaKTax;

R — uMclio TaKTOB, OTBEJEHHOe Ha Bech Hpolecc
IBOJIOLHH; ’

K — KosuuecTBo ocoGeill B_HayasbHOH CTPYKTYPe;
I[2}K] — maccus, 3afgamomuii HayaJbHYIO CTPYK-
Typy, B KOTOPOM Ka)X[af Napa 4Hce]l €CTb KO-
opAHHATH 0cOo6ell HauanbHOH CTPYKTYPHI;
A[M,N] — maccup, 3afalivii KH3HEHHOe MpPO-
CTPaHCTBO.

HauaTth MoJe1HpOBaHHE NPOLECCd IBOJIOUHH —
3TO 3HAYHT BHECTH KOHKpETHbIe JaHHble 1l NyCTHTh
NpOrpammy.

Tocae atoro DBM Oyner Ha KawIoM Takte
Bbl1aBaTh H306pajeHHe BO3HHKAIOIIHX CTPYKTYP
Aub0 «Ha MeyaTb» JMB0O «HA IKPAH» B 3aBHCHMOCTH
OT HcroJgb3osaHHoro pexuma «BbIBOIl» 8 KOH-
KpeTHO# nporpamme.

Hpoepamma
Modeauposanus
KOHRKEDeTHOLL 3604104 UL

na 3BM MHP-2

«PA3P»6.0.«BBIB»[3BOJIIOLLM],«CTP»;T=0;
«IJI» 1= 1<llU»1«JJO»McBBITM»« AJ1»J = 1«I1I»1
«JO»>N«BBIM»A[LJ] =—2;«AJI»I=1«II»1«J1O»

2-A TAKT

K«BBITI»A[T[2 X I—1},T[2X1]]=2;1.«1JI»I= Ml
«1»1¢J10»>M2«BbII» («BBIB>«CTP»;«[1JI»J=N
1<II»1«J10»N2«BbIlT»<«E»A[L,J] >0«TO» («BbIB
»[0]) <MHAU» («BbIB»[])};T =T+ 1;«E»T>R<«TO
»(«CTOII»); «<BbIB» «<3HAU»<«CTP»2,T,«I1POB
»2[TAKT;H=M2+1;B=M1—1;JI=N2+1;[1=
N1—1:«AJI»I =M1—1<llI»1«JIO»>M2 -+ 1 < BbII1»
(«AJI»J=N1—1«IlI»1«1O>N2 + 1«BbII» (S =0:
«JIJI»X =T1—1«IlI»1«TO»I+ 1 «Bbill» (« A J1»

Q=J—1«lI»1«10»J4+1«BbI[1» («<E»A[X,Q] >0«T

O»( S=S+1)));«E»A[1,J] >0«TO»(S=S—1;«E»
(S—V1) X (8—V2) =0«TO»(A[L,J] =2XA[I,J]):«
E»A[lJ]<2MZ+1) «TO»(«<HA»2) );A[LJ] =1;«
HA»3) ;«E»S=V3«TO»(A[l,J]=—1;2.«<E»I <H«T
O»(H=1);<E»I>B«TO»(B=1);«E»J<JI<TO» (J1
=J:«E»J>TI«TO»(I1=J):);3.) ) ;«E»xB<H«TO» («
BbIB»«CTP», [ JKUBBIXOCOBEMHET] ;«CTOIT»
);«ECJI»(B—2) X (M—1—H) X (J1—2) X (N—1—
[1) =0«TO» («BbIB»«CTP»,[ PAHWULLbI)KM3HE
HHOTOIMPOCTPAHCTBAY3KH] :«CTOII») ;<[]
JI»I=M1—1«l»1«10»M2+ 1 «BbII» («AJI»J =
NI—1«IlI»1«JO»N2-+ 1«BbI[1» («<ECJI>ABS (A[I,
J1) =1«TO»(A[lJ]=—2XA[LJ]);));M1=H;M2=
B;NI=JT;N2=TII;«HA»1« JIE»>M=15;N=15;M1
=4:M2=6;N1=4;N2=6;VI1=2;V2=3;V3=3;Z
=6;R=5;K=5;I'[10] =4,5,5,6,6,4,6,5,6,6;A[15,15]
«KOH» ¢

Ilo npiisexeHHON KOHKPETHOH nporpamMMe Ma-
LIMHA 00ecreyHT 3BOJIOUMIO TOJBKO 3a[aHHOH Ha
puc. 15 crpykrypsl u3 mstH ocobeit B cooTseT-
CTBHH C 3aKOHAMH 3BO.JIOLUH, OMNHCAHHBIMH BbIIDE.

Xon 3so.ounn, u306parieHns BO3HUKAIOLIMX
Ha KaXJOM TaKTe CTPYKTyp AEMOHCTpHpyeTcs Ha
3KpaHe, KOTOpuIM cHabxena 3BM MUP-2, unn
neqyartawTcs Ha Oymare.

Ha puc. I15 nokasaHo, Kakoii Tekct neyaTaeT-

cA Ha Gymare H KaKHM CTPYKTypaM OH COOTBET-
CTBYeT.



Banentn Huxkonaesnu KACATKHUH

JIOTUHMECKOE

[TPOI PAMMHWPOBAHHME
B 3AHUMATEJIBHbBIX
3AIAYAX

Penaxrop JI. O. IToasuckasn

Odopmnenue xynoxuuxa JI. A. Jukapesa
XynoxectBeHHulil pepakrop JI. A. Quxkapes
Texuuueckuit penaktop H. A. Boudapuyx
Koppektop M. I'. I'apkasetro

Hudopm. 6aank Ne 1798

Crnavo B HaGop 06.02.80.

lMoanucano B neyatkh 13.08.80.

B® 04553. Popmat 70X90'/6.

Bymara aiokcoapt. I'apH. JIHT.

INMey. odc. Yecn. ney. n. 5,85,

Yu.-u3n. n. 6,24. Tupax 26 000.

3ak. 59. Llena 1 p. 10 k.

HanatensctBo «TexHuka»,

252601, Kues, 1, I'CIl1, Kpeutatsk, 5.
KHeBcKasi KHMXKHas (abpuka «)KOBTEHb»
pecny6HKaHCKOTO NPOH3BOACTBEHHOTO
obbenunHernnsn «[lonurpadkHEra»
FockoMuanata YCCP, Kues, Aprema, 25.



1 p. 10 k.

JIOTUYECKOE

ITPOT'PAMMMWPOBAHUE
B 3AHUMATEJIBHBIX

3AJTIAHAX

-y

w

B kiure B nony.ispHoit
1l 3aHuMare1bHOH popme
paCCKa3biBaeTCA

o npuMexenun IBM pan
pEeLIeHIIst HEKOTOPLIX
HEBBIYNCAITEIbHBIX
3aanau. [lokazano, Kak
BBIUIICTITEIbHBIE
MalliiHb! BBICTYRAIOT
CONEPHHKOM Ye0BeKa

B lIIrpax, Kak oHit
PELIAIOT .IOTHHECKIe
3aiadil, KaK ¢ X
NOMOLbIO MOAGJIPYETCS
pacnosHasaHile
npocreinx o6pazos,
obey i jlaeTcs
nerno.ab3oBanne IBM

B IICC.T€(OBAHIIIE
HEKOTOPOro KJacca
HICKYCCTBEHHBIX
3BO.TIOLLI.



