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PEAJIN3AIINSA UT'PHI <MOPCKOM BOI»
HA OCHOBE ABTOMATHOTI'O ITOAXOJIA

«Mopckoii 6011 — 600pyKkeHHOe NPOMuUEoOOp-

cmeo coeduHeHuli (epynn), yacmeil u Kopabaeii c

npoOnMueHUKOM...»

BBEJIEHHUE

B Hacrosiiiee Bpems pa3BUBaeTCs aBTO-
MaTHBII TOOXOA JUIS HAIMMCaHUS MPOrpamM,
KOTOpBI HA3bIBAeTCH TaKXe aemoMamHoe
npoepammupoganue [1]. DTOT Moaxoa MOXeT
ObITh 2((PeKTUBHO KCIOIb30BaAH MPH MOCTPO-
€HUM PA3TMYHBIX KJIACCOB MPOTpaMM, HAIlpH-
MEpP BU3YaJU3aTOPOB aJrOpPUTMOB [2], mpo-
rpamMm oOyueHus [3] u urp [4].

Onnako B 9THX paboTax MpH ONHCAHUH
MOBECHHUS KaXJI0r0 U3 MPOAYKTOB IMPUMEHSIICA
TOJIBKO OfIMH aBToMart. Llenp HacTosuiei pa-
00THl Ha TpUMepe MPOCKTHPOBAHMS H3BECT-
HOU urpel Mopckoit boii noxkasarb, KaK HC-
MOJTb30BATh CUCTEMY B3aMMOAEUCTBYIOIIMX KO-
HEYHBIX aBTOMATOB U OIUCHIBATb CTPYKTYPY
KJIaCCOB B OOBEKTHO-OPUEHTHPOBAHHBIX MPO-

1

rpaMMax, Kak 3To ObLIO MpeiokeHo B pabo-
te [5].

1. PEAJIM3AIIUSL

B nporpamme aBTOMAaThl peaTd30BaHbI
B BHIE METONOB KiaccoB. Bcero kjaccoB B
nporpamme 6ojiee COpOKa, U3 HUX MATh aBTO-
MAaTHBIX, KaXJIblii U3 KOTOPBIX COAEPXKHT IO
OJHOMY aBTOMAaTy. YeThlpe aBTOMAaTa SIBJISIOT-
Csl BJIOXEHHBIMU — WX BBI30B OCYILECTBIISCTCS
W3 COCTOSIHMH JIDYTMX aBTOMAaroB. ABTOMAThI
B3aUMOJICUCTBYIOT MeXIy COOOH MO BIOXEH-
HOCTH U C IOMOIIbI0 OOMeHa HOMEpaMH CO-
CTOSIHMIA, a ¢ BHEIHe# cpemoil — mpu obpa-
06oTKe coOBITHII, KOTOPBIX Bcero jBa: «Haxa-
THE KHONKU Mbln» (MouseEvent) n «Haxa-
The KHONKU «Hauate 3aH0BO». McTOuHMKamMu
cobbiTHii (EventProvider), TakuM o0pazoM,
SIBJISIOTCSL 00pabOTYMK COOBITUI MBIIIN Ha UT-
POBOM TMOJIe W COOTBETCTBYIOIIAd KHOIKA
(ButtonEventProvider).

s oOpaboTKU COOBITUI HMCTIONb3yeTcst
ouepenb HeoOpaboTaHHBIX cOObITHIT (EventSto-
rage). Kaxnplii aBTOMar, HaXOA4ICh B COCTOS-
HUH, B KOTOPOM OXHIAETCS COOTBETCTBYIOIIEE

! Honenun B.M. Mopckoii 60if, IpuMeHeHHe CHIT B MOPCKOM 0010 MIIM TaKTHueckas onepanus? // Boennas

Mbicib. 2003, Ne 10.
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coObITHE, OoOparaercss K ouepean Heobpabo-
TAHHBIX COOBITUH M, €C/IM B Hel ecTh COObI-
THE HYXHOTO THIIA, 0OpabaThiBaeT ero, yna-
N w3 ouepend. Eciu Takoro coOeiTHS B Oue-
peiu HeT, TO aBTOMAT XJEeT 0 TeX Mop, MoKa
OHO HE MPOU3OUIET U HE MOCTYNUT B OYepenb
st 00paboTKu. Bce aBTOMaThl MCIIONB3YIOT
eONHYI0 ouepenb HeoOpaOOTaHHBIX COOBITHIA.

g peanusanuu AaHHOTO MPOEKTa UC-
T0JIb30BaH OOBbEKTHO-OPUEHTHPOBAHHBIH S3BIK
Java v cpena pazpaborku IntelliJ IDEA 4.

[Ipy mpOEKTHUPOBAaHUH IPOTPaMMbl B
4acTH I0JIb30BaTeIbCKOro MHTEpdeiica mpu-
MEH:Iach CTaHAapTHas apxuTektypa «Mo-
nens — Bun — Konrtposnep» (Model — View —
Controller). OgHO W3 TIpUMEHEHUUN NAHHOM
cxembl — peanusauus urposoro nous. Kiace,
[PEACTABISIOIINNA MOJENb MOJs, pealnu3yeT
BHYTPEHHIOIO CTPYKTYpY: (PU3HUECKUE Xapak-
TEPUCTHKH U COCTOSIHUS STYEEK UTPOBOTO TOJIS.
B cBotw ouepens, kinacc «IIpencrasnenue HUr-
posoro [lona» (Field) nns sToif Momenu or-
pezensieT U peanusyeT Bce (PyHKLMOHAJIbHbIE
0COOCHHOCTH W JeTalnu BU3yatuzauuu. M3me-
HEHUSl B TEKYIIHE COCTOSHUS TMOJNEH BHOCST
ABTOMATHBIE KJIACCHI.

Cxema «Mogenb — Bun — KonTponnep»
UCIIO/Ib30BaHa TakXXe M B MEXaHU3Me IpPOTO-
KOJIMPOBaHUs COCTOsIHUE aBroMmaroB. Kiiacc,
PEaTU3YIOILHIA MOIENb CUCTEMBI IPOTOKOIUPO-
BaHus (LoggingModel), onpenenser ee (yHK-
LMOHAIBHOCTH U CTPYKTYpY. Cpencrsa oToOpa-
KEHMs TIPOTOKOJIOB IPEICTaB/IEHbl KJIaCcCaMHy,
peaTu3yIoNMMY  CTIeNUATbHBIN UHTepeiic —
IIpeACTaB/ieHue MpoToKooB (LogView).

B mporpamme HCHONB30BaHBI ClIENYIO-
M€ MaTTepHbl 0OBEKTHO-OPUEHTUPOBAHHOTO
npoektupoBanud: OnuHouka (Singleton) u
Hab6mronarens (Observer).

IIpu oTnanke porpamMmsl IPUMEHSIIUCDH
IIPOTOKOJIBI, SIBJISIOIIMECS HEOThEMIIEMOM Ya-
CTBIO UCTIONIb30BAaHHOM TexHosoruu. OTuens-
HO TIOIJICPXUBAETCS BKJIIOYEHUE B MPOTOKOI
uHopMauu 06 00beKTax, aBTOMAaTax, BXOA-
HBIX NEPEMEHHBIX U BBIXOAHBIX BO3IEHCTBU-
ax. Ilpu mpoTOKOMMpPOBaHUM BXOAHBIX Iepe-
MEHHBIX M BBIXOIHBIX BO3EHCTBHIl B IPOTO-
KOJI TakXe jobasisiercs uHgopmanus o6 00-
pabarbiBaeMbIX aBTOMaramu coObITusix. CTpo-

KM, cojepxaiiue MH(GOPMaLU0, OTHOCIIYIO-
csl K COOBITHIO, HAUMHAIOTCS CO 3HAKa«#».
HezaBucumo BemeTcs IpOTOKOIMPOBa-
HHE OCHOBHBIX 3TaroB pabOThl IPOrpaMMBl IS
JIOTHYECKOro pa3OMeHus BCero mpoToKoa Ha
OTHENbHBIE YacTH, TakKhe Kak «PaccraHoBka
Kopabneit [Tonb3oBatens», «PaccraHoBka Ko-
pabneii Pobora», «Cpaxenue». [Iporokomnu-
pOBaHHE OCYLIECTBIIAETCS MIPH U3MEHEHUH CO-
CTOSIHMS XOTsl Obl ogHOro asromara. Ilpu Ha-
JIMYUU TTOJTHOTO IPOTOKOJIA MOXKHO BOCCTaHO-
BUTh X0 paboThl mporpammsl. IlomHbIH mpo-
TOKOJI SBJISIETCS «CaMOIMCLIEM» BHYTPEHHETO
KU3HEHHOTO IMKJIa IIPOTPaMMBbl, OHAKO HMe-
IolLeiics B HeM MH(OpMauuy Uil BOCCTaHOB-
JIEHUs! XPOHOJIOTUH 0051 HEIOCTATOYHO.

2. OIIMCAHUE ITIPABWJI UT'PBI
«MOPCKO# BOi»

Ha urpogoii mnomanke pazmepom 10 Ha
10 knerok Ilonw3oeamesnv paccTaBisgeT OOUH
KopalbJlb U3 YeThIpeX KJIETOK, JABa Kopabis u3
TpeX KIIETOK, TpU KOpabisd W3 ABYX KJIETOK W
yeThIpe Kopabllsi pa3MepoM B OfHY KiieTky. [Tpu
9TOM KOpabib MpejicTaBisgeT coboil moceno-
BaTEJIbHOCTh COCETHHUX KIJIETOK, CTOSIIUX Ha
OIHOM BEpPTUKAIM WIA HA OJNHOW IOPU3OHTA-
mu. CocenHue Kopabiu He IOJXHBI UMETh
OOIIUX TOYEK.

IIporuBaukoM Ionvzoeamens gBngercs
Pobom (KoM1ipoTep), KOTOPBII aBTOMaTHYEC-
KM paccTapisgeT Kopabiau Ha CBOEM Mojie 10
yKa3aHHbBIM BBIIIIE TIPaBHJIaM.

IMocne paccTaHoBKM HauMHaeTcsl OOiA.
On npencrapnsger coOoil MOOYEpeiHbIe BHICT-
peunsl Ionvzoeamens u Poboma. Ilpu nonana-
HUU B KOpaOib MPOTHBHUKA y4acCTHUK O0s
MOJTy4aeT BO3MOXHOCTh MPOBEACHUSI BHEOYE-
penHoro BeicTpena. Mrpa 3akaHuMBaeTcs Mpu
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IVTMHHAd BEepPTUKabHAS WU
TOPU3OHTATIbHASL TIOCTIE0BA-
TETBbHOCTh HEMpOCTpeseH-
HBIX KJIETOK. 3aTeM M3 Hee
CIIy4aifHbIM 00pa3oM BbIOU-
paercsl KJieTKa JuId yaapa.

o

4. THUATPAMMA

ABTOMATHBIX KJIACCOB

PucyHok 1. BHemnuii B porpamMmal.

YHUUTOXEHUH OTHUM U3 YYACTHHKOB BCEX KO-
pabiieil MpOTHBHUKA.

3. IOCTAHOBKA 3AJJAYHA

Lenbto HacTosimIel paboThI SBJISETCS arl-
pobupoBaHre OOBEKTHO-OPUEHTHUPOBAHHOTO
MPOrpaMMHUPOBaHUs C SBHBIM BBIIEJIEHUEM CO-
CTOSHUU TIPU CO3aHUM KJIACCUYECKOIrO BapH-
aHTa Urpsl «Mopckoil Ooii», KOTOpas HMMeeT
IOJIb30BATENLCKUI MHTEp(ENC, TpeiCTaBIcH-
HbIif Ha pUCyHKe 1.

OT™MeTuM, 4TO MpH CO3TAHUM UIPHI HE
CTaBWJIaCh LieJIb BHIOOpA ONTHMAJIBHOIO AJIrO-
putMma urpsl Po6omom.

OcHoBHad uzest aropurMa Bpibopa po-
00TOM KJIETKM Ul yoapa JOCTaTO4Ha IMpo-

IuarpamMMa aBTOMATHBIX KJIACCOB, C KO-
TOpBHIMU paboTaeT ammieT, MpUBeAeHa Mo al-
pecy http://is.ifmo.ru/projects/seabattle/.

IuarpamMma WUTIOCTPUPYET OTHOIIEHHE
ABTOMATHBIX KJlaccoB. [Ipu aTOM OOBEKT LieH-
TpanbHOro aBromara A0 conepXuT B cebe u
3aBHCUT OT OOBEKTOB TPEX aBTOMATHBIX KJlac-
coB Al, A2, A3. llpuHamieXXHOCTh aBTOMaT-
HbIX 00BeKTOB Al, A2 U1 A3 00BeKTy Kjlacca
AQ MIpOIUKTOBaHA BIOXEHHOCTHIO aBTOMATOB.

Cas3ka KjaccoB Automaton — Enumerable
peanusyeT narTepH 00beKTHO-OPUEHTHPOBAH-
HOTrO TporpaMMupoBaHus Enum. DTO TapaH-
THUPYET, YTO JUI KaXJIOoro aBTOMaTHOTO KJac-
ca OyJeT co3/iaH eJIMHCTBEeHHbI 00beKT. Kitace
Automaton gBngercd 0a30BbIM aBTOMATHBIM
KJlaccoM. B HeM peanuzoBana o01mas 11 Bcex
aBTOMATOB (PYHKIIMOHAILHOCTb.

5. KIIACC OCHOBHOH ITPOLIECC
(MAINPROCESS)

CrnoBecHoe onucaHue

Knacc Ocnosnoit Ilpoyecc gBnsiercs
[JIaBHBIM aBTOMAaTHBIM KjlaccoM. OH pean3y-
et aBToMar A0, B COCTOSIHUS KOTOPOIO BIIO-
JKeHbI OCTaJIbHbIe aBTOMaThl. 1 B3auMofeH-
CTBHS C BHEIIHEW cpemoi W (puKcauuu Ieu-
cTtBUil [lonvzoeamensa TPENyCMOTPEHBI He-
CKOJIBKO BCITOMOTATEIbHBIX METOIOB.

74 © KOMIIbBIOTEPHBIE HHCTPYMEHTLI B OBPA30OBAHHUMN. Ne 6, 2005 r.



Peanuzayusa uzpvt «MopcKoi 60ii» Ha 0CHOGe A6MOMAMHO20 NO0X00a

CrpykTypHas cxema Kjacca

CTpyKTypHas cxema Kjacca IpuBeieHa

Ha pPUCYHKE 2.

I'naenstii asmomam (A0)

CroBecHoe onmucaHue

B cocrosHugax rmasHoro asromara A0
BIIOXEHBl aBTOMAThl PACCTAHOBKU KOpabieii

Tl e T S LS

JeaTin ey A Rk

Tonv306amenin, paccTaHOBKU Kopabieit Po6o-
ma U UTPOBOTO TpoIiecca.

Cxema cBazeil

Ha pucynke 3 npencrasiena cxema cBsi-
3eil apromara AO.

I'pad nepexonon

Ha pucynke 4 npeacrasien rpag nepe-
xonoB aBroMara AQ.

Agrimaar Al

R
=
L

T T T PRI B TR AR el MRS

- wpiF il
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Pucynoxk 4. I'pac nepexonos riaBHoro asromara A0.
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6. KIIACC PASMEIIIEHHE KOPABJIEH
HOJIB30OBATE/IEM (USERALLOC)

YCIIELITHOM 3aBEepILEHUH IMPOBEPKU HPOU3BO-
INTCS YCTaHOBKa KOpaos.

CrnoBecHoe onmucaHue

Knacc Pasmewenue Kopabaeii Ionv3o-
eameJiem COIEPXKUT aBTOMAT PacCTaHOBKH KO-
pabneit ITonvzosamena (Al).

CrpykTypHas cxema Kiacca

CTpyKTypHasi cxema Kjacca MpelcTaB-
JleHa Ha pHCYHKe 5.

ABTromar Paccmanoséka kopabneil
Ilonv3oeamensa (Al)

CiioBecHOe onmucaHHe

DTOT aBTOMAT BBINOJIHSIET KOHTPOJIb pac-
craHoBKu [lonb306amesiem CBOMX Kopabiei.
ABTOMAT NMPOU3BOTUT BHIOOP THITA YCTAHABIIH-
BaeMOro Kopabiis, MpOBEPKY KOPPEKTHOCTH BbI-
Oopa mo3unuu U HanpasineHus: kopabis. [Ipu

Aptouar Al
FHHLM AR AT

= FlEaLogice
FANYCTATE SRTORMET

W ETY T e T Sl T ey ]

Cxema cBa3en

Ha pucynke 6 npezncrasieHa cxema CBs-

3ei aTOoro aBromara Al.

I'pad nepexonos
Ha pucynke 7 npexcrasieH

XomoB aBToMara Al.

rpacg nepe-

slar Tayeyuad
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Pucynok 5. CtpykrypHas cxema kjacca Al.
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Pucynok 6. Cxema cBsi3eii aBTomata Paccmanogka kopabaei Ilonvszoeamena Al.
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7. KIIACC PASMEIINEHHE KOPABJIEH
POBEOTOM (ROBOTALLOC)

CioBecHoe omnmyucaHue

Knacc Paccmarnoéka kopabneii Pobo-
mom QYHKIIMOHATIBHO «ITOX0X» Ha kiacc Pac-
cmanogka kopabaeti Ilonvzoeamenem (A2).
[porecc ycraHoBKH OvepeaHoro Kopabis pe-
aTM30BaH B aBTOMATe PACCTAHOBKW Kopabieid
Poboma.

CrpyKTypHas cxema Kjacca
CTpykTypHas cxema Kjacca IpeacTas-

JIeHa Ha pHCYHKe 8.
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Pucynok 7. I'pac nepexonos aBromata Paccmarosgxa kopabaeii Ilonv3oeamena Al.
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Pucynok 8. CtpyktypHas cxema Kjacca A2.
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Asromar Paccmanoexa kopabneii Po-
ooma (A2)

CroBecHoe onucaHue

ABTOMAT paccTaHOBKHU Kopabneii Pobo-
MOM aBTOMATUYECKH pacCcTaBiseT KopaOiau Ha
UTPOBOH IUIOLIafAKe. ABTOMAT MPOM3BOAUT
BBIOOP THIIA OYEPENHOTO YCTAHABIMBAEMOTO KO-
pabisi, BLIOOP MO3WIIMU M HANpaBJIeHUS ycTa-
HOBKH, a TaKXe OCYLIECTBJIIET caMy YCTaHOB-
Ky. JlaHHBII aBTOMAT BBI3BIBAETCS U3 IJIABHOTO
aBTOMara MporpaMMmbl.

Cxema cBg3eit

Ha pucynke 9 npejcraBieHa cxema cBsi-
3ei aBTomara A2.
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I'pad nepexonos

Ha pucynke 10 mpeacrasnen rpag me-
pexonoB aBTomara A2.
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Pucynok 9. Cxema cs3eil apromara Paccmarnoska kopabaeii Poboma A2.
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Pucynok 10. I'pa nepexonos aBromara Paccmanoseka kopabneii Poboma A2.
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8. KIIACC IIPOLIECC HI'PbI
(GAMEPROCESS)

CroBecHoe onucaHue

Kiacc Ilpoyecc Hepor peanusyer aBToO-
Mar yrnpaeJeHusi urpoi A3, obecreunBaroIuii
ynpasienue 6oem [lonwzoéamens u Poboma.

CrpyKTypHas cxema Kjacca

CrpykTypHas cxema Kjacca IpejcTaB-
JIeHa Ha pucyHke 11.

ABtomar Ynpaenenue uzpoii (A3)

CrnoBecHoe onmucaHue

ABTOMAT YyIIpaBJIEHUs UIPOI peanusyer
OJIMH TaKT UIPBI, B KOTOPbIA BXOAUT BBHICTpEIl
Ilonvzoeamena n Boictpen Poboma. Ilpouecc
BBIIIOJIHEHHS BbICTpENa Pobomom (O0UH XOn)
pealnu30BaH BO BJIOXEHHOM B JJaHHBI aBTO-
mat aBTomare A4. IIpu ycremHoM BbICTpene

Ionv3o6amens (ipy NOpaxeHuu UM uenu Po-
6oma) BIIOXEHHBII aBTOMAT A4 He BBI3BIBACT-
ca. DruM obecriedynBaeTcsd TMPEAOCTaBICHHE
Ionv306amento BHEOUEpeTHOTO Xoaa. JaHHbII
aBTOMAT BBI3bIBAETCSl W3 TIIABHOTO aBTOMAaTa
[IPOTPaMMBL.

Cxema cBa3eit

Ha pucynke 12 mpencraBieHa cxema
CBsi3ell mepexonoB aBToMata A3J.
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Pucynok 12. Cxema cBs3eil apromara Ynpasienue uepoui A3.
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I'pa¢ nepexonos

Ha pucynke 13 mpezncrasnen rpag me-
PEXOI0B 3TOT0 aBTOMATa.

9. KTACC ATAKA POBOTA
(ROBOTATTACK)

CioBecHoe onucaHue

Knacc Amaka Poboma peanusyer aBTo-
MaT, 00ecleynBaIIUil BHIOOP OYepPEeIHOro
xosa Po6oma. DToT Kiacc He IPUHUMAET HU-
KaKMX BHEIIHUX BO3IEUCTBUUA U HCIOJIB3YET
TOJIBKO JIOKAJIbPHBIE METOAbI, HE BO3H€ﬁCTBy§I
HU Ha KaKue Apyrue o0beKThl, KpoMe 00beKTa

101, Hiar- A e O T A S

1. G aH e

kiacca Pobom (AutoAttack). CTpykTypHas
cxema KJlacca MpejCcTaBleHa Ha pucyHke 14.

Agromar Ouepeonoti xo0 Poboma (A4)

CroBecHoe onucaHue

ABTOMAT BBITIOJIHEHHUS] OUYEPEIHOTO X0Ha
obecrieunBaeT BbIOOp mons mid ymapa. [pu
9TOM MTPOM3BOIUTCS 3aBEPILCHNE HE3aKOHYEH-
Hoil araku. B cimyyae mopaxeHust menu mpo-
W3BOAUTCS BHEOUEPEIHOW BBICTpEN. ABTOMAT
BBI3BIBACTCSl M3 aBTOMATa YIPABJIEHHUSI UIPOU.

Cxema cBa3ei

CxeMa cBs3eil JaHHOTO aBTOMaTa Tpen-
CTaBlIeHa Ha pucyHKe 15.

2. Uniosnanisn xona
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Pucynok 13. I'pad nepexonos asromata Ynpaeaerue uepoii A3.
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Pucynok 14. CtpykTypHasi cxema Kjacca A4.
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Peanuzayusa uzpvt «MopcKoi 60ii» Ha 0CHOGe A6MOMAMHO20 NO0X00a

I'pad nepexonon 3AKITIOYEHUE

Cxema rpac mnepexofoB AaHHOTO aBTO-
MaTa HpeJcTaBlIeH Ha pucyHKe 16.

Hcnonp30BaHMe aBTOMATHOIO IMOAXOAA
3HAYUTEIHHO YIPOCTUIIO MOCTPOEHHE JIOTHKH
[POrpaMMBl, OTJIAAKY M pealn3anuio papabo-
TaHHBIX aIropuT™MoB. [IpencrapieHne JOrHKH
B BUJIE CHCTEMBbI B3aUMOCBSI3aHHBIX IpachoB T1e-
PEXo0B BeCchbMa HAIIIHO U yIoOHO s op-
MaJIbHOTO M30MOP(HOIO Mepexofa K TEeKCTy
HPOrPaMM.

Anmiet, IpUIoXeHHe U UCXOIHbIE KO
MporpaMMbl TpUBEAEHBl Ha caiite http:/

is.ifmo.ru/projects/seabattle/.
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Pucynok 15. Cxema cBsa3eit apromara Quepeoroii x00 Poboma A4.
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Pucynok 16. I'pa nepexonos aBTomara Ouepedroii x00 Po6oma A4.
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