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BeeneHne

IJjig ajaropuTMM3aumy ¥ OPOTPaAMMMPOBAHMA  3amad  JIOTUUECKOTO
ynpasyenus Owuta npennoxenHa SW TCH mexuomorma, xoTopas B IajbHermeM
OBlJIa pPas3BUTa [OPMMEHMTEJIBHO K pa3paboTKe OPpOTPaMMHOTO obecledeHUd
coburuineix cucrem (http://is.ifno.ru).

oo mnocnemHero BpemeHu B SW TCH rexnomormm oO6bemMHANMCL OBa
CTUJIS MNPOTPAMMUPOBAHMA — TIMIPOLUENYPHHEIM ¥ aBTOMATHBEIM. [P 3TOM
aBTOPOB MHTEPECOBAJI BONPOC COBMENEHMS aBTOMATHOTO ¥ OOBEKTHO-
OPMEHTUPOBAHHOTO CTUJIEMN.

[lepBLY mWar B STOM HaNpaBJeHMM OBl BHIIOJHEH aBTOpaMuM IIpu
IporpaMMUPOBAHUN B ODOBEKTHO- OPMEHTUPOBAHHOM cpene BeICTPOM
pazpaboTku "Fl ora" ("Vicnonmb30BaHME SW TCH rexuonornu npu
paspaborke nporpaMMm B cpeme Flora/C+, Momensr TexHOJOTUYECKOTO
npolecca B LexXe  XOJIOOHOM  [POKATKMU. [lpoekTHas HOOKyMeHTaumus",
http://is.ifno.ru). Mpu 3TOM  aBTOMATH, ONMCHBAKIME  OCHOBHHE
aJITOPUTME  QYHKUMOHMPOBAHUS CUCTEME, OBJIM BHIOEJIEHH Kak OTIeJibHEEe
OBBEKTH Cpens pas3paboTKu.

Hacrosamasa pafBora npencrasiageT panbHelmee passutue SW TCH
TEeXHOJIOTHUM, 3aKjuawieecs B COBMECTHOM MCIOJIL30BAHUU OOBEKTHO-
OPMEHTUPOBAHHOTO u aBTOMATHOTO cTuen IPOTPaMMUPOBAHMA.
Paspa®oTaHHEI NOPM STOM IIOOXOI MOXeT OBTb Has3BaH  OOBEKTHO-
OPMEHTMPOBAHHOE MNPOTPAMMMPOBAHME C SBHBIM BHIOEJIEHMEM COCTOSHMEeM' . B
paMKax o»STOoTo [OIxX0oIa NporpaMMMpOBaHMe BHIIOJIHSETCS Ha OOBEeKTHO-
OPMEHTHMPOBAHHOM s3HKe. [IpM 3TOM HEOOXOOMMO OTMETUTH, UYTO OCHOBHOE
BHUMAaHMUE B HaCTOAMmENR pabore yoensaercs NPOEKTUPOBAHUIO
paccMaTpuBaeMoro Kkjlacca nporpaMM C I[IPMMEeHEeHMEeM CXeM M OMarpammM,
OTNMMYAKIMUXCS OT MCIOJIb3YEeMHX B YHMBEPCAJIbHOM S3HKEe OOBEeKTHO-
OpMeHTUpOoBaHHOTO Momesmposanusa UM,

llpemaraemMas TEexXHOJIOTHSA WIJIOCTPUPYETCS Ha OpYMepe WI'PH  IJid
IpPOTPaMMUCTOR, 1IeJibilo  KOTOpOi ABJIAeTCH cozmanue BUPTYaJIbHBIX
pPoBOTOBR, oBJiaganmmx cpencTBaMmu ODHapyXeHUs u YHUUTOXEHUSA
NpoTMBHUKA. Kaxmasa M3 OONOOHHIX WUTP MWMEeT crnelmnbuky, OonpeleseMyio
Cpemol MCIOJIHEeHUs, IIpaBujlaMu IpoBeneHus 6GO0eB M MCIOJb3YEMBIM S3EIKOM
IPOTPaMMUPOBAHMA.

Vcxoma w3 uUeJyeyr HacTosamey paboTe, Hac MHTepecosajla Takasd
urpa, KOTOpas B KAUueCTBEe sA3BKA NPOTPaMMUMPOBAHMUS MCIOJIL30Bajia OB He
CreuMaJu3UpPOBaAHHE  S3HIK, a OIVH ¥3 UIMPOKO PaclpoCTpaHeHHHX
ODOBEKTHO- OPUEHTUPOBAHHEIX  S3BHKOB. EOIVMHCTBEHHOM M3BECTHOM aBTOpaM
UTPOI, OTBedawlmeln sToMy TpeboBaumo, asisgercsa Hemasuo (B 2001 rony)
paspaboTaHHas KoMIIaHMeMl " Al phawor ks" urpa "Robocode"
(http://robocode. al phaworks. i bm com .

Sra mrpa nosuumoHupyercs oéupmoit | BM xak cpencrBo nms obyueHwus
NpOTPaMMMPOBaHMIO Ha A3BKe Java Ha nOpuMepe CO3IaHus [OIPOTPaMME,

ABJIAOIIENCA CUCTEeMOM yIOpaBJIEHMSA  TaHKOM, IpenoCcTaBJIgSeMEIM Cpenoun
VCIIOJIHEHUA.
Hacrosmas paboTa CONEPXUT IOKYMEHTAalMIo, COBIAaHHYI npu

IPOEKTUPOBAHUM MNPOT'PaAMMEl yIIPABJIEHMUS TAHKOM.

VicTopmsa cCoO3OaHMsa TaHKa COCTOMT M3 I»OByx dacrTey. CHauaja ObI
cozmaH HecTpensmoumiz Tauk (counterwal lrobot. Cynical 1), xoropmin B
TeueHur Heckosbkux npHer (c 28.09.01 nmo 02.10.01) 6wur jgyummMm Ha
OTKPLITOM TYpPHUPE, IpakTUUYeCKM eXeIOHEeBHO I[POBOIMMOM CO3IaTeJleM
camra http://robocode.isbeautiful.org. Haumnaa c 15.10.01, ou cran
crpensaommMm  (counterwal | robot. Cynical _2), u zaumvan 5-6 wmecro B
Mupe. PaspaboTka clenyolel BepCHuM, paccMaTpuMBaeMoM B IaHHOM paboTe
(counterwal | robot. Cyni cal _3), Obljla  OPMOCTAHOBJIEHA B CBA3U  C
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HanoMcaHMeM OaHHOM paboTH, B paMKax KOTOPOM CO3IOaBaeMblM TaHK
BHIIIOJIHMJI CBOE IMpenHa3HaudeHUe.

1. NocTaHoBKa Bajgaumu

Hesnpio HacTodmey paboThH ABJIAETCS CO3OaHMe NPpOoTPaMME yHIpaBJIEeHUS
TAQHKOM, OTBeuYanllel OIMCAHHBEM B »OOKYMEeHTAUMM Ha UIPy TpebOoBaHMAM
Cpenel MCIIOJIHEHMS, BHEWHMM BMIO KOTOPOM B Ipolecce 60604 IOBYX TaHKOB
npuBemeH Ha puc. 1.

Puc. 1. dparment 6Gos

2. OmnmcaHmMe nomxonma

llocJyie 3aBeplleHMs CO3IOaHMI [IPOTPAaMME, npenjlaraeMeii  [IOOXOm
MOXeT  OHTb cbopmynuporan (mo kpalHel Mepe IJId  [IOJIHOTO — ee
IOKYMEHTUPOBAaHMA) Kak "umaeanbHasa" TEexHOJOTUS, OUKCUPYOUAS IPUHITHE
peleHmns.

1. Ha ocHOBe aHadM3a OPEIMETHOM OOJIaCTU BHIOEJAITCS KJACCH U
CTpOMTCS ImarpaMma KJIacCoOB, OTpaxammas, B OCHOBHOM, HAacCJeIOoBaHMUE U
arperuposaHue (HanpuMmep, BIIOXEHHOCTD) .

2. Insa kaxmoro KJjlacca paspabaTHBaeTcd CJOBECHOE ONMCaHue, IO
KparHel Mepe, B OGopmMe epeduHs pellaeMBX 3amaad.

3. JInmg xaxmoro KJjlacca Cco3maeTcd  ero  CTPYKTypHas cxewa,
HECKOJIbLKO HaIoOMMHAW0LA 5 KapTy CRC (A ass—Responsi bility—
Col | abor ati on, Kjiacc—OTBeTCTBEHHOCTb—KoOonepaums) . HoTaums,
WCIOJIb3yeMasd MPY [IOCTPOEHMUM CTPYKTYPHHIX CXeM KJIACCOB, I[IpMBeIeHa Ha
puc. 2. OTMeTHMM, UYTO B OOIEeM CJlydae KJIacCy HeT HeOoOXOIMMOCTM 3HAaTh
O BEHEI3HBAKUNMX €I'0 O0OBeKTaxX, a BCE BHI3BIBAeMble OOBEKTEl HE 00S3aTEJIBHO
OOJIKHEL OBITH YKAaBaHHE, Kak, BIpPOYeM, M CTPEJIKM Ha KOHLAX JIMHUNA.

NuTepderic kjacca obpasyoT otTkpeireie  (public) arpubyrs  un
MeTOIbl, K KOTOPEM ofOpamanTcda JpyrMe OOBeKTH. OITM MEeTOIB, B CBOD
odepens, BEI3BIBAOT  3akpeiTele  (private) wmeToms  paccMaTprMBaeMoTo
KJjacca.

Kak OTKpHTHE, TakK ¥ BaKPHTHE MeTOIH, B ofmeM cjiydae MOTyT
nmepenmaBaTb COOOUWEHMI OPYyTMM OOBEKTaM.

OTMET¥M, UYTO OTKPHITHE U SaKPHTHE aTpulyTH B TEeKCTe IPOT'PaMMEI
oja ynoOCTBa BHECEHUS M3MEeHeHUM OOBABJILKTCS BMECTe, HEeCMOTPS Ha
TO, UTO B HOTALUUM HaA PUC. 2. OHM MU30OPaXEHH OTIEJILHO.

3aKpLITEIE MEeTOHEl MOTYT OBITH pas3dejieHH Ha IBe YacTU. aBTOMAaTHHE
M OcCTaJIbHEle. ABTOMATHEIE METOIH B OO0WeM cjydae M»OeJIATCS Ha Tpu
Pa3HOBUIHOCTU. METOMIH, pealM3yole aBTOMATH, METOIL, pPeaiM3yiolye
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BXOIOHBIE IepeMeHHEe aBTOMATOB,; METOIHI, peanmsaymoume BEIXOIIHEIE
BO3IEMCTBMA aBTOMATOB.

HassaHue knacca

ATpubyThI

OTKpbITblE METOAbI

KOHCTpYKTOPBI 1 [ECTPYKTOPbI

BbisbiBatowume 06 | HasaHusa co
BEKTbI obuieHunn

O6paboTunku cobbITUIA U OCTarnbHbIe MeToAb!

3akpbiTble METOAbI Ha3BaHMﬂ'CO
——————————————————————————————— obLeHui
MeTogpl, peanusytowmne aBToMaTbl

Bbi3biBaemble 06
bEKTbI

MeTopabl, peanusytoLLye BXOAHbIE NePEMEHHbIE aBTOMATOB

MeTopabl, peanusytoLlye BbIXOAHbIE BO3AEACTBMS aBTOMaTOB

OcTanbHble MeToab!

Puc. 2. HoTaumd, MCHOJb3yeMas IIPpU NOCTPOEHUM CTPYKTYPHHEX CXEM
KJIACCOB

4. Tlpu HaIMuMM B KJIACCE HECKOJIbKMX aBTOMATOB CTPOUTCH CXeMa
X B3aUMOIOEMNCTBUA.

5. Ina xaxmoro kJjlacca COCTAaBJAKRTCH I[epeuYHM COOLITHMM, BXONHBIX
[IEPEMEHHEIX U BEIXOINHEIX BO3IEVCTBUMN.

6. s xaxmoro aBToOMaTa pas3pabaTeBaeTCcsd CJOBECHOE ONMUCAaHMe.

7. Insa KaxIor'o aBTOMaTa CTPOMTCA CXeMa CBA3elM, OoNpelesdanlas
ero wuHTepdelrc, BXOIHHE BO3IEMCTBUS KOTOPOTO COCTOST U3 BXOIHEX
[IEpPEMEHHEIX, [IPeauKaTOB, [IPOBEPAIMX HOMEepa COCTOSHUMM M COOBITHM. B
3TOM CXeMe B KadecTBe CcobelTuti (Hapany C IOPpyTMMM) MOTYT OHTh
YKa3aHeE COOOleHMd, I[IoJlydaeMbee OOBEKTOM UM IIPUBEHOEHHBHE B CTPYKTYPHOMU
cxeMe KJjlacca.

B cxeme CBsBEeM IIOKa3HBATCS BCEe COOBITUS, C KOTOPHMM aBTOMAT
zanyckaercs (Bb3bHBaeTCcd), BHE B3aBUCMMOCTM OT TOTO, MCIOJb3YyTCH JIM
OHM B IIOMeTKax Oy M IeTejib I'pada NepexOonoB.

B oTinuMe OT CTPYKTYPHOM CXeMH KJlacCa, Ha BXOHaxX UM BHXOIax B
cCxXeMe CBS3eM aBToMaTa YyKaslsHBaklnTCs He  HalBaHuUS  CcOoOoOueHUH, a
Ha3BaHMSA COOTBETCTBYIOUNMX BXOIHBEIX UM BEIXOIHHIX BO3IOEWCTBUN.

8. Ina xaxIoro aBTOMaTa CTPOMTCA I'pad NEepexomoB.

9. ;s kaxmoro KJjacca paspabaTHBaeTCcsa COOTBETCTBYRIAS €My
YacThb TIPOTPAaMME B  LIEJIOM. Ee cTpyKkTypa »OOJkHa OHTb wM30MOpbHAa
CTPYKTYPHOM CxeMe KkJjlacca, a MeTOHOH, COOTBEeTCTBRyKIME aBToMaTawu,
peanmui3yiTcd 0O wWabjioHy. IIpM BTOM MeTOIb, COOTBETCTRYKIME BXOIHBIM
repeMeHHbBIM u BBIX O I HBIM BO3OEMCTBUAM aBTOMaTa, pacrnojlaranTcs
OTIEeJIbHO OT MeTOoIa, pealu3ynmero aBToMaT, M3 KOTOPOI'O OHM TOJIBKO
BHIBLEIBAITCHA.

Brnaromaps TakoM peanu3aluy, MeTOIb, COOTBETCTBYKIME BXOIHBIM
repeMeHHbBIM u BBIX O IHBEIM BOBIEMCTBUAM aBToOMaTa, MOT'YT OBITB
abCTPaKTHEIMM WMJIM [NOJIUMOPOGHEIMM, U I[IepeonNpelesiasThbCa B IIOPOXIOAaEeMBIX
kjaccax. TaxkxuMm obOpas30M, MMeeTCsa BO3MOXHOCTBL CO3IaTb Oaz30BHM KJAcC
OJIS yHOpaBJIEHMS HEKOTOPOM TPYINOM YCTPOMCTB, B KOTOPOM pPealu3yloTCHd
TOJILKO AaBTOMATE, a MCIOJb3yEMble MMM BXOIHEE I[I€PEMEHHEIE ¥ BEXOIHLEE
BOBIOENCTRUSA IepeonpeneydaioTrcs Ha YPOBHE IIOPOXIAaeMbIX KJIaCCOB,
YIIPAaBJSAOIMX KOHKPETHHMU YCTPOMCTBAMM.

10. Insa wsyyeHMs NOOBEIEHMS MIPOIPAMMEl, ONpPEeIesigaeMOro, B TOM
yuyciyie, ¥ B3aMMOINEMCTBMEM OOBEKTOB, a B XoIOe pa3paboTku — IOJg ee
OTJIaOKlM, AaBTOMATHMYECKM CTPOATCH NPOTOKOJIE, ONMCHRBaKIMe paboTy BCex
aBTOMATOBR B TEepMMHAX COCTOSHUM, IIEepexONOoB, BXONHEIX II€PEMEHHEIX U
BEIXOIHEIX BOS3IEMCTBUM C YKa3aHMEM COOTBETCTBYWIMUX OOBLEKTOB. Chile)
obecrneumBaeTCcd 3a CUET BKJKOYEeHMA OyHKUMM OPOTOKOJMPOBAHMA B
COOTBETCTBYyKIME METOIH. I[IpM HEeOOXOOAMMOCTM MOTYT IIPOTOKOJIMPOBATHLCSH
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TaKXe W AaHaJIOTOBHE MnapaMeTpel. ToT GaxkT, UTO BXOIHEIE ¥ BHEIXOJIHBE
BO3IEMCTBUA ' NPUBA3AHB K OoOBeKTam, aBTOMaTraM UM  COCTOSHMAM
yIopoumaeT I[IOHMMAHME TaKMX I[IPOTOKOJIOB IO CPABHEHMIO C [IPOTOKOJIAMM,
KOTOPHE CTPOATCH TPAIMUMOHHO. M3 PacCCMOTPEHMSI NPOTOKOJIOB CJEedyeT
uyTO aBTOMaTH (B OTJMUYME OT KJIACCOB) abCTPakKUMAMU He HABJAOTCH. llpu
3TOM MOXHO YyTBEPXIaTh, UTO aBTOMATH CTPYKTYPUPYIOT [OOBEIEHME,
KOTOpOe C MX IIOMOIBK ONMCHBAETCS BECbMa KOMIAKTHO U CTPOTO.

11. BemyckaeTcda CO3IaHHAS B XOIe MNPOeKTa NOKYMEeHTAaLMA.

Kaxk OTMEUAaJyioCh BHIIE, penioXeHHasa TEeXHOJIOTHUSA ABIAEeTCH
"uneasnpHOM', MNOZTOMY MNPU CO3IOAHUM PEAaJSIbHEIX I[IPOEKTOB, HEKOTOPHE U3
YKABaHHHX NOKYMEHTOB MOTYT OLTH YIIPOUWEHHE WM MCKJIOUEHE BOBCE.

3. ImarpaMMa KJIaCCOB

[lepBeM pa3pabaTeiBaeMbM IOKYMEHTOM SABJISeTCs OuarpaMMa KJIACCOB
B BEPXHEM YacCTM KOTOPOM PAaCIIOJIOXEHE IIPpeloCTaBJISeMble pPazpaboTuuky
kjacce (B TOM uMciie M3 CTAHIAPTHOM OMOIMOTEKM) U Cpela MCIOJHEHMH,

a B HWXHEM 4YacCTM — KJIaCCH, CO3IOaHHBEE IIPU IIPOEKTUPOBAHUM MNPOIPaMMEL
(puc. 2).
BUBNMOTEUHBIE KNACChI, Bbi3biBaeT 06paboTymkmu cobbITUI Robocode
1cnonb3yemble npu
peanusauum Robot Cpena

OI'IpOC 1 yCTaHOBKa napameTpoB WUCNOJSTHEHMUSA

-TTTTA

D

AdvancedRobot Onpoc 1 ycTaHoBKa napamMeTpoB

‘%

CynepBu3op
(Cynical)

A0

i

CTtpenok Boautens Papap Cnucok Liens BekTop
(gunner_t) (driver_t) (radar_t) uenew (target_t) (vect_t)
(targets_t)
Al, A2 A3 A4 A5

Puc. 3. ImarpamMma KJaCCOB

Cpena dopmMupyeT onpeneJjieHHBIe npaBujlaMy  MI'PBl  COOEITMS U
BHI3HBAET UX OOpabOTUMKIA, obbAaBJIeHHEle B kjnacce " Robot". STU
obpaboTumku HacaenyioTrca B kjacce "AdvancedRobot". VYxasasHnEe KJacce
peanmus3yinT BBISHBAEMHE U3 pas3pabaTHBaeMOM CUCTEMH YIPaBJIEHUS METOJIH,
obecrneunBaniMe HENOCPEICTBEHHOE yIpaBJIeHMe TAaHKOM 3a CueT OIpoca u
YCTAHOBKM €Tr'0 [apaMeTpoB B Cpele MCHOJHEeHUus. K TakoM pasHOBUAHOCTU
METOIOB OTHOCUTCH, HamnpuMep, MeToxn turnRi ght (), KOTOPEIA
obecrneunBaeT MNOBOPOT TaHKa HaNpaso.

B cooTBeTCTBUMM C TpebOOBaHMAMM IIPOTPAMMHOTO MHTepdeMca cpens
UCIIOJIHEHUA K CTPYKType MNPOTPaMME, OHa [OOJIKHA MNPenCcTaBJIATh CcoboM

OOMH KJIaCC, MNOPOXOEeHHENT oT kJjacca "Robot" wmmm, xax B §a”HHOM
cnydae, oT kjacca "AdvancedRobot". HaspaHue comepxamero NPOTPaMMy
nakera "counterwallrobot” BMecTe ¢ HasBaHMEeM TOJIOBHOTO KJacca

obpasyinT Has3BaHMEe TaHka. ['OJIOBHOM kjacc 'CynepBuM30p' B OpoTpaMMe
umeer wmMmsa "Cynical _3", u conepxur mecTb BHyTpeHHUX ( BIIOXEHHBIX)
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KJIACCOB, COOPMMPOBAHHLHX Ha OCHOBE aHajlM3a 3ajauu, KOTOPHE HOCAT
crenyoumue HasBaHMA, " Crpesox", "Bomuresas", " Pamap", " Cnmcok
uenen", "HOens" wm "Bexkrop". Knacc "Crpesnok" gBigeTrcd CUCTEMOR
yHOpaBJIeHMS CTPeybOon, kjacc " BomuTesnb' «— CHUCTEMOM yHNPaBJIEHUA
MaHeBpMPOBAaHMEM, a KJjacc " Pamap" — cUCTEeMOM yHNpaBJIeHMS pPamapOM.

Bce 2TM WECTh KJIACCOB peajM30BaHEl KaK BHYTPEHHME OJid TOTO,
YTOBE OHUM HEe BOCHPMHUMAJUCEL CPEIOM MCIOJHEHMS KaK CaMOCTOATEJIbHHEe
CUCTEMBl yNpPaBJIEHMS TaHKaMMA.

Ha omarpamMe KJI&CCHI, comepxaime aBTOMAaTH, UMET

COOTBEeTCTBYyKIIME IIOMETKI.

4. Kmacc "Cynepsusop"

4. 1. CroBecHOe omoMCaHue

Knacc " CynepBusop" HABISeTcd TOJIOBHEIM B MNIPUBEIEHHONM MEepapxXmum
kjaccoe. OCHOBHOM 3agmaudel kjacca ' Cynepsusop”" aBasgercsa obpaborTka
COBHITMI Cpemns MCIOJIHEeHMd. IIpM 3TOM BCe MNIPOMUCXONANME B TeueHMe mara
COOHITMA 3BalOMMHAKTCHA B ouepeau u oOpabaTHBaKTCA B Hauajle KaxIoTo
mara. Kpome »TOTO, KJIaCC BHIOJIHAET CHelMaJlbHyln o00paboTKy COOBTHUM
Hauajla M KOHIlAa payHIa ¥ Hauvajla UM KOHIa mara.

Takxe KJIACC COOEPXUT Habop BCIOMOTATEJILHEX BHUMCINTEJIbHEX
METOHOOB, WUCIOJIb3YEMEX OPYTUMM KJIACCAMM [NPOTPaMMEL

4. 2. CrpykTypHas cxema Kjlacca

Cynepsusop (Cynical_3)

Robocode anano payiaa run Hadazo mara Crpenok, Paxap, Bourens
OnajaHue B Lejlb OnBullaHlt

Cpeia HCTIONHEHUS Tonazarie B creiy onBulletMissed
Monazanne b ApYTylo myaio | g jiepiitguilet
onScannedRobot
onRobotDeath
onHitRobot
onHitwall
onHitByBullet
onWin

onDeath

O6HoBJICHNE HENH

VHUUTOKEHHE LeTH

CTONKHOBEHHE C LENbI0

CTONKHOBEHHE €O CTEHO

Tlonananue B Hac
TTo6ena
Tlopasxenne

ATpubyTHI
A0
Xi

Co3nath 06BeKTH Crperiok, Pajap, Boxurens,

7 z10_0 Crincok ueneit

Hauano paynaa Crpenoxk, Panap, Bogurens,

z10_1 . .
Cnncok neneit

Hauasno mara . .
z10_2 Crnimncok neneit

O6HoBICHNE HIeTH
check_events u

TMonananue B uems

Crucok ueneit
VHUYTOKEHHE e

CTONIKHOBEHHE C LENbIO

CTONKHOBEHHE C LENbI0

CToNIKHOBEHHE €O CTEHOI

Boaurens
MMonananue B Hac H

Konen mara
end_turn ! Crpenok, Panap, Boxurens

BeIBECTH CTATHCTHKY

show_statistics Crincok merneit

OcrajibHBIC BCIOMOraTe/IbHbIC METOJIb

Puc. 4. CrpykTypHas cxema kJjacca ' CynepBusop'



4. 3. ABTOMAT OIpOCa BXOIHHIX [IAapaMeTpOB

4.3.1. CroBecHoe ommcaHme

ABTOMAT OTCJIeXMBaeT HayvaJio un 3aBepleHne rayHIoa, BEITIOJIHAET
MHMIMaJIM3auMn B HadaJle payHina, OIIpoC IlapaMeTpOB B HadaJie KaXagoIo
mara ¥ BBIBOIO CTATUMCTUKM payHIa B KOHIE KaXgor'o M3 HUMX.

4.3.2. Cxema cBszeir

AO

z10_0
ObpabdoTunkH Hauano paynna €9 ZlO:l Munnunanusanus B Havane payHaa

CcoOBITHI
Hayao mara Onpoc BXOAHBIX IAPaMETPOB B Hayajle mara
€10 710_2 |21P a paMeTp!

Muunuanmsanus TIpH 3a1yCKe

TTapamerps!

Topaxenne (KOHEI payHia) €20
IoGena (koHew payHa) 21 220 BeiBecTn cTatncTHKy payHaa

TIporoxon

Puc. 5. Cxema CBsA3el aBTOMAaTa ONPOCa BXOIHHX MNapaMeTpOB

4.3.3. I'pap mnepexomoB
elo

z10 2
( 0. HavasnbHoe e9 1. Payun )
z10 0
2:10 1;10 2

A
e20 Ue2l

A
( 2. Konerr paysia \

z20

Puc. 6. TI'pad mepexomoB aBTOMaTa
Ompoca BXONHEX [NapaMeTpoB

5. Knacc " Crpenoxk”

5.1. CrnorecHoe onmcaHue

Knacc npenHasHauyeH oJjis yIpaBJIeHUS cTpenbbon u pemaeT
cremyomMe 3anadu.

- yHOpaBJIeHMe IIyWKOM, BKJIOUAas HaBeIOeHMe U OlpenejieHre MOMeHTa
BHICTpPEJIA,

- oHopeneJieHMEe CKOPOCTM OXJIaXIeHMS IIYyILKMU,.

Kmacc He CcomepXmuT BCIOMOTATEJIBHEIX MEeTOIOB, obecrneunBanx
pelleHre BEUMCIMUTEJILHEIX 3alad. PelleHrMe TakMxX 3alad BHIIOJHIETCS B
OIPpYyTUX KJjlacCax, MEeTOIHE KOTOPBIX pacCMaTpMBaEMEI KJIACC BHI3BIBAET



5.2. CrpykrTypHas cxeMma KJjacca

Crpenok (gunner_t)
Koncrpykrop

Hauano paynna

begin_round
begin_turn
end_turn
cur_heading

Bei3bIBaromne 00beKThbI

Hauano mara

Kownen mara

BepHyTb HanpaBieHue mymkH

ATpHOYTBI
Al, A2

BepHyTh CKOPOCTB IOBOPOTA Bonurens

X x30 driver.turninng_speed()

Criicok nenei
targets.get_closest_target()
targets.closest_target

Bephyts Gimkaiiiyio menb

Zj 230

BepHyTh ONTHMAJILHYIO MOIIHOCTD

240 BBICTpEIIa 110 3alaHHOH Len

Paccunrath TOUHOE yHpex/IeHHe

250_0
250_1
z60
z70

Texymas nemb

Paccunrats rpyboe ynpexaenue (o6mexT Kacca "Lem")

Beictpen no nenu

COpoc CTaTHCTHKH CKOPOCTH

Puc. 7. CrpykTypHas cxeMma Kjacca ' Crpejok

5.3. Cxema BBamMMoOmeMcTBMS aBTOMATOB

Al A2

ABTOMAT ylpaBlleHUs ABTOMAT OIpeAeaeHUs

MyMIKO CKOPOCTH OXJIXKACHUS

TTYIIKH
ABTOMAT TI0JTy4aeT 3HaYCHUE A Al
nepeMeHHoﬁ y2' Kﬂﬂﬂpylolueﬁ A2 BTOMAT - ogpaumnaeT BHQ'HSHVIC
cocTosiHHe aBToMara A2 Al TICPEMEHHOH Y2, KOMMPYIOIICH
cocTosHUs aBToMaTa A2

Puc. 8. Cxema B3auMONEMCTBUS aBTOMATOB kjacca " Crpejox"

5.4. ApToMaT ymnpaBJIeHUS MIYLKOM

5.4.1. CrnosecHoe ommcaHme

ABTOMAT BHIIOJIHAET BHOOP L&KM, €& CONPOBOXIeHMEe, HaBeIeHUe
OymKM M ONpemejieHuMe MOMEHTa  BHCTpesa. Kpome 3TOTO, aBTOMAT
ompemesgeT KakKoM U3  CO3IAaHHBIX  aJI'OPUTMOB pacueTa yHOpexXIeHNsS
clegyeT MCIOJIb30BATh Ha PAa3JIMUHBIX 3Tanax CONPOBOXICHMS LEJIN.

OTMEeTUM, UYTO IO YCJOBUAM MIPH IIylIKa HE MOXET CTPEeJSATb, eCJN
ee TeMnepaTypa OoJblle HYyJS. I[IPOBEPKY TEeMIepPaTypH OYWKM BHIIOJIHIKOT
BxomHele nepemeHHele X20, X21 u x22.
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5.4. 2. Cxema cmBszern

Al
ITymka ckopo oxmagutcst x20 230 Bsibparts nens cur_target
cur_gun_heat TTymka oxsaguiach x21
Jlo KOHIA OXJIAXKICHHS IYIIKH 0CTAIOCh MEHBIIIE ABYX XO10B ¥22 240 | PaccunTaTh snepriio sricTpena cur_firepower
Lens BoIGpana 25 250 0 |PACCUHTATE TOUHOE YNPEXKACHHE W HANPABHTS MyMKY
cur_target Ienb notepsina X26 150_1 PaccuuTarh rpy0oe ynpeskieHHe U HapaBuTh MyIKY cur_aim, da
)10 KOHIIA MOBOPOTA MYIIKH OCTAJIOCH MCHBIIC IBYX XOI0B %30 260 BHCTPCH f| repOWef
cur_heading Hagenienne To4noe X50
C6pocuts HCTOPHIO PUPOBaHUS LENH
AT TOICeTa | zi0 cur target
cKopocTH 0 IMozxcuer ckOpOCTH OXAQXKACHHS MYIIKH 3aBEpLICH y2=1 280 COpocHuTh TEKYNIYIO LeTb _targe
nymn A2
Hauano mara e10
Puc. 9. Cxema cBA3eM aBTOMaTa yNPAaBJEHMA [IYLKOM
5.4.3. I'vap nmepexomos
uHaye
z:30; 70;50_1
0. Boi6op nenu
¢ ~
z: 30; 70
A
(y2=1)%25 x26 1 X21%50
z80 " z60
A
3. AHaius uenu 1. ConpoBox/ieHHe x30 2. 3axBar
<
Ll
x20 »
250_1 Z: 40; 50_0 Xx30%22 Z: 40; 50_0
_HHaqe __HMHaqe __HHaqe
z50 1 z:40; 50 0 z:40; 50 0

Puc. 10. TI'pad nepexomoB aeBToOMaTa yHNPaBJIEHMSA OYyUKOMA

5.5. ArToMaT ompenesieHMS CKOPOCTM OXJIAXIEHUS YUK/

5.5.1. CrnosecHoe omnmcaHme

PaccmaTpuBaemas MporpaMMa CoO3OaBajlach IJIA ONHOM M3 pPaHHUX
BepculM UCHOJHMTEJNbHONM cpens Robocode, He cogjepxalleil QyHKLUMMU
ompenesieHus CKOPOCTU OXJAXIEHUA IIyNKH.

PacyeT CKOPOCTM OXJaXIeHMA  BHIOJHAETCHA [OH  yIpaBJeHMEeM
paccMaTpuBaeMoOTO aBTOMaTa [yTeM CpaBHEHMSA TeMIepaType OYNKM Ha
cocermHMx maraxXx B Haudajle payHIa.

ObpaTuM BHMMaHME, YTO HadajlbHad BEpHMHA aBTOMaTa HeIOCTMXMMA,
Tak KaK pacyeT CKOPOCTM OXJIaXIeHUsd MIyINKM BHIIOJHAETCA ONHOKPATHO B
Hauajle MIPHL
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5.5.2. Cxema cmBsazerr

A2

cur_time, k g
_time, Toacuer ckopocTH OXJIaXK/ICHHS TYLIKK 3aBEpLICH x10 235 Omp CKOPOCTH OXJI&KIACHHA ITyIIKH gun_heat_decrement
gun_heat_decrement

236 BbIBECTH CKOPOCTD OXJIAMKICHHS TYHIKH

TIporoxon

Hauano mara

elo

Puc. 11. CxeMma cBA3elM aBTOMaTa OINpeneJjieHMs CKOPOCTM OXJIaXISHMUS
MIyWKNY

5.5.3. I'vap mepexomos

( 0. IToacuer \ _x10 (1. Tloacyer okoHUYCH \
z36

HHa4e
235

Puc. 12. T'pad nepexomoe aBToMaTa
ompemesyieHMs CKOPOCTM OXJIAXIEeHUS IyIKNI

6. Knacc "Bogurens"

6.1. CrnorecHOe omnomcaHue

Kmacc "BomuTesns" peanusyer paspaboTaHHEeE 3BPUCTUUECKU
AJTOPUTMEL MAHEBPUPOBAHMSA C IOBWXEHMEM IO CJEOYRIMM TPaceKTOPUIM.
"MagaTHUK", "IOyra", " Yxaoueunme" n "Ocrauos". Kpome 3TOTO, c
UCIIOJIb30BAHMEM BBUMCIIUTEJLHOTO aJIlOPUTMa, PealiM30BAHHOTO B KJjacce
"Cnmcok uenen”, BHIIOJIHAETCHA pacyueT HanpaBJIeHMd  OBUXEHMS  OJId
obecrneueHus yIaJleHUMs OT CTEeH U LieJIel.

6. 2. CTpykTypHas cxeMa KJjacca

Crpenok (gunner_t)
Konctpykrop

Hayano paynia

begin_round
begin_turn
end_turn
cur_heading

Bri3biBarorme 00beKThI

Hauauio mwara

Kowner mara

BepHyTb HanpapieHue My KK

ATpubyTHI
Al,A2

BepHyTb cKkopocTh HOBOPOTA Boaurens
driver.turninng_speed()
Cucox uenei
targets.get_closest_target()
targets.closest_target

xi x30

% 230 BepuyTsb Omimkaiinnyio ueis

BepHyTb ONTHMALHYIO MOIHOCTH
BBICTpEIIA 10 3a/IaHHOM L

z40

PaccuuraTh TOUHOE yNIpesk/ieHHe

750_0

z50_1
260 Beictpen no nenu

Texymas 1eib

Paccuurats rpy6oe ynpexaenue (0GmexT Kacca "Lles”)

CBpoc CTaTHCTHKH CKOPOCTH

z70

Puc. 13. CrpykTypHasa cxema Kjacca ' Bomuresb"
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6. 3. ABTOMAT YyINpaBJIEHUS MAaHEBPMPOBAHUEM

6. 3. 1. CrnomecHOe ommcaHmue

ABTOMAT BHIIOJIHAET BHOOP OIHOTO M3 pPeajiM30BAaHHBX aJIlOPUTMOB
MaHEBPUPOBAHUA.

6. 3. 2. Cxema cBazen

A3
x100 7200_0

2200 1 J10GaBuTh CTyJaifHyI0 COCTABISIONLYIO K TPAaeKTOpHH 'MasTHHK'

Bpar 6:1m3K0 Mnnimanusanus JBHKEHU 110 TpaekTopun ‘MasTHuk'

targets.closest_target

Crena 6:113K0 Onpeie/uTh HANPABIECHUE U CKOPOCTH JIBHKeHUs 'MasTHUK'

cur_x, cur_y x105 2200 2
T110 Watepsan Bpemenn T110 ncrek X110 2210 0 Vnuupanusanus ABUKCHUA 10 TpackTopuu Jlyra’
2210 1 J106aBUTh CITy4aitHyI0 COCTABJISIIONLYIO K TpackTopuy 'Jlyra’ o
— ' ' 2,
2210 2 OnpesenuTh HANpaBICHHE ¥ CKOPOCTh JBIKeHHUs Jlyra ement._direction,
T110
O6paGoTunky Hayaio miara e10 2220 0 VHuupanusanus ABUKEHUs 110 TPAeKTOpUH 'Y KiIoHeHH e
CoObITHI CTONKHOBEHHE C LENBIO &40 222071 J10GaBuTh CTyaifHyI0 COCTABISIONLYIO K TPAeKTOPHH 'YKIIOHeHHE'
CTONKHOBEHHE CO CTCHOM a1 2220_2 Onpeie/IUTh HAPABICHUE H CKOPOCTH JIBHKCHHUS 'Y KIIOHEHHE
Tonajanue B Hac &5

ViHnimanu3anus ABHKEHHUS 110 TpackTopun ‘OcTaHoB'

2230 0

Puc. 14. Cxema cBA3elM aBToOMaTa yIpPaBJIEHMS MaHEBPUPOBAHMEM

6. 3.3. I'vap mepexomos

HUHa4ye

z210_1; 210 2

x110
0. MasTHuK x100%105 1. Jlyra 3. OcranoB \
> x110
N HHave
< 2200 2
2:200_0; 200_1; 200_2 1: x100 U x105 U e40 U edl 2:210 0; 210_1; 210_2 2:230_0; 200_2

x110 e45
2:200_0; 200_1; 200_2

HUHa4ye

2:200_1; 200_2

. ; ; 2. Vkionenue
x105 Ux110 Ued0 Uedl

HWHa4ye

7220 1; 220 2

2:220_0; 220_1; 220_2

Puc. 15. T'pad nepexomos aBToOMaTa yINpPaBJIEHMS MaHEeBPUPOBAHMEM

7. Kmacc " Pagap"

7.1. CrnorecHOe omoMcaHue

Knacc OCyleCTBIISEeT yhnpaBJjieHue panapom, obecrneunBaniee
MUHUMAJIbHOE BpPEeMs CKAHUMPOBAHMUSA BCEX LeJien.
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7.2. CTpyKTypHas cCcxeMa KJjacca

Papap (radar_t)
Bri3biBarolye 00beKThI Hasano payrna begin_round

Hauano mara .
begin_turn

Kownen mara
end_turn
ATpuOyTBI
A4

. IIpoBepuTh, UTO OUEPEAHOM MK Crincok nenei
xi X70
CKaHHPOBAHUS 3aBEPILEH targets.scan_completed()

7

Puc. 16. CrpykTypHas cxeMmMa kjacca ' Papmap"

7.3. ABTOMAT YyNpPaBJIEHVI pPaIapoM

7.3.1. CrnompecHOe ommcaHmue

ABTOMAT yhopaBJjseT pamapoM  Tak, YTO CKaHUPOBAaHUE BCEeX
MBBECTHHEIX LEJIE OCYWEeCTBJSeTCs 3a MUMHMMAaJIbHO BOBMOXHOE BpeMs. llpu
5TOM palap -OOJKEeH OBThH I[NOBEPHYT Ha MMHUMAJbLHO HEOOXOOMMEBIM YIT'OJI
HanpuMep, ecau BCe LEJM HaXOOSATCs C ONHOM CTOPOHEI OT HAIWIETO TaHKa,
TO Ppamap He OyIeT CKaHMPOBATHL IPOCTPAHCTBO C MNPOTUBOIIOJIOXHOM
CTOPOHEL OT TaHKa.

7.3.2. Cxema cmBszerr

Al

X70 z100_0
z100_1

targets. OuepeHON LUK CKAHHPOBAHHS 3aBCPIICH
scan_completed()

IToBepHYTH pajap BIEBO

IToBepHYTh pajap BIpaBo da

redar_path TpoiiaenHnsiii pagapom myth Menbme 180 rpatycos

I 06:1021601 K1 Hauano mara €10

Puc. 17. Cxema cBg3elM aBTOMaTa YIPABJEHUS PaAIapOoM

x80

COpocHTh NpoitIeHHbIH yTh

71010

radar_path

7.3.3. I'vap mepexomos

HHa4ye HHa4ye
z100 0 z100 1
1 X70%80
0. Haneso " 71010 1. Hanpago
4> P <7
2100_0 1 X70%80 \5100_1 /
4 © z101_0 A
X70 x70
X70 x70
z101 0 z101 0
A A
2. Illar BrpaBo ‘ ( 3. llar Breeo )

WHa4e WHaA4eC

z:101 _0; 100 1 z:101 0; 100 0

Puc. 18. T'pad nepexomoB aBTOMaTa YIPaBJEHUS pPamapoM



8. Knacc "Cnucox uenemn'

8.1. CrnorecHoe onmcaHue

14

Kiacc peanusyeT CHOMCOK lejie M obpabaTelBaeT BCe COObBITUSL, U

KOTOPEIX

MOMEHTa

MOXeT
scan_conpl et ed()

OLITb

BCeX M3BECTHBIX LieJieln.
Kyacc He CcOIepXUT aBTOMaTHBEIX MeTOIOB.

3BJIEUEeHa
onpenejydgerT
3aBEpPUIeHU I
get _reaction_vector()

8. 2. CrpykTypHas cxeMa KJjacca

Bei3biBaroiine 00beKTh

Hauasno paynna

BCe Ju
NPenbaynero

onpernejysgeT HalpaBJIeHUE,

Crucok ueneii (targets t)

Atpubyr closest_target

Hauano mara

Puc.

OOGHOBIIEHHUE LIEIU

YHHUTOKEHHE LEeIH

Tonananue B enb

CTO/IKHOBEHHE C LIENIBIO

TMonananue B Hac

BepHyTh Ommkaiinnyio ueib

BepHyTh HanpaBjicHHE HA y/laJeHS

OT BUIMMBIX LleJeit

IIpoBepurts, 4TO OUYEPEAHOM LHKII

CKAHNPOBAHMUsI 3aBEPLICH

BeiBectn CTAaTUCTHUKY

19. CrpyxTypHasa cxema kJjacca ' COMCOK Liejen

9. Knacc "lens"

begin_round
begin_turn

update

one_less

hit

collide
hit_by_bullet
get_closest_target
get_reaction_vector

scan_completed

show_statistics

nHOOPMaLMUI o)
Lesnmn

OBLIIN

CKaHUPOBaHUA.
yaansamoiuee

Hayaino paynna

Lessax.
OTCKAaHMPOBAHH

MeTo

MeTo
TaHK O

3
pay
C

pas
T

OOHOBIIEHUE COCTOSTHHS LIEITH

OGHOBJICHHE 1ETH

YHUYTOKEHHE LIeTH

Tlonaganue B ueb

CTOIKHOBEHHE C LIENIBIO

Tonananue B Hac

Llens conpoBorxkaaercs?

Ilesb He oOHapyxeHa?

Bbuia 1u nen» 00HOBIEHA MOCIIE

YKa3aHHOI'O BPEMCHH

BeiBectn CTaTUCTHKY

AtpuOyTh! (3aKpBITBIE)

Bce oOHapyxeHHbIe eI
(o6bekThI Kiacca "Iens")

o n

9.1. CrnorecHOe omnomucaHue

Kyacc BHIOJIHAET XpaHeHue M o00paboTky uHOopMaumMmM O Lejau. B
paccMaTpMBaeMOM KJIACCEe Ppeanms3ylnTcsa HauboJiee CJIOXHBIE BBUMCIINTEJbHEE
aJITOPUTME], MMeKUMecs B NpoTpaMMe.

- BeIeHMEe CTAaTUCTMKM I[IOoNalaHuM B LeJlb,

- omnpenejieHMe MOUWHOCTM BECTpPEeJa IO LeJM MCXOOd M3 pPacCTOAHUA

0O Hee, ee DHEpPIuM, CTATUCTUUECKM OIPeIeJIeHHOM BEPOATHOCTU
nonazaHmsa, COOCTBEHHOVM BSHepPIMH,

- pasJMyHBEE IO TOYHOCTM U CIIOCOOH
yIpexXIeHrda [Ipu CcTpesboe.

OBICTPONENC TBUIO pacuera
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9. 2. CrpykTypHas cxeMa Kjacca

Llens (target_t)

Koncrpykrop
BLI3BIBAIOLIHE OGBEKTHI 124310 PAYHIA begin_round
OOHOBJIEHHE COCTOSHHS LIEIH refresh
OGHOBIICHHE LIETH update
YHUUTOKEHHE LeTH destroyed
Ilonaganue B 1eb hit
CTOJKHOBEHHUE C LENBI0 collide
Ilomayanue B Hac hit_by_bullet
Beictpen no uenu shoot
COpoc cTaTUCTHKH CKOPOCTH reset_speed_history
Ilenb compoBoskaercsi? is_tracked
Ilenp He 0OHapyxeHa? is_unknown

Bbita s e 00HOBIICHA MOCTIE

YKa3aHHOTO BPEMEHH was | ned_after

BepuyTh onTHManpHy0 MOLIIHOCTh
BBICTpEINA MO 3aJIaHHOM 1lenn

get_firepower
Paccunrars rpydoe ynpexaenue predict_position_roughly
predict_position_exactly
predict_position_medium

Paccunrarh ToyHOE ynpexeHue

Paccunrars YCPpEAHEHHOE

YOpEKIEHUE
BrieecTu cratucTuky show statistics
ATpubyTH
A5
Xi
7

OcTanpHbIe METOJIBI

Puc. 20. CrpykrTypHasa cxema kjacca "lesnb'

9. 3. ArTOMaAT omnpemesieHUS COCTOSHMUSA LeJin

9.3.1. CrnosecHoOe ommcaHme

ABTOMaAT ONpeneydeT COCTOAHME LeJn. B Hauamne payHIa BCe Leau

CuMTaKrnTCca He OOHapyXeHHBEIMMU. [lpy nOpuxome  COOBITHUA, comepxaumero
uHQoOpMaLMI O  LeJu, OHa CUMTaeTCsad CONPOBOXIAEeMOM. Ecnm uenb
YHUUTOXEeHa MM MHbOOpMauMsa O HeM ycTrapena, TO UeJIb CuUMTaeTCsHd
[IOTEPSHHOMN.

9.3.2. Cxema cmBsazern

A5

|ast_update_time Hupopmanns o uem ycrapena %1000 21000 C?pocms napaMeTphl LeIn
21001 OGHOBUTL NapaMeTpbl Lean  —

OGHOBHUTH CTATHCTUKY MONAIAHHI B LIE]h

71010

OG::[;’)::;;KM SGHOBHGHI/IB e €100
HIYTOKCHHE LENH £110

Hauano HoBoro paynaa £120

Tlonanaunue B nems £130

CTONKHOBEHHUE C LEJIbIO e135

Tlonaganue B HAaC e136

OGHOBIEHHE COCTOAHUS LETH £140

Puc. 21. Cxema cBa3elM aBToOMaTa ONpelNesieHMS COCTOSHMSA LeJu
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9.3.3. I'vap mepexomos

0. He o6HapysxeHa €140%1000 1. TTotepsina )

A

\ z1000 e120 21000
1 A
€100 €135 Uel36 el30
z1001 z1010

2 ComnpoBoskaercs

€120 €110 U e140%1000

R

€100 el30
21001 21010

Puc. 22. Tpad nepexomoB aBTOMaTa OlNpenesieHus
COCTOSHUSA LeJu
10. Knacc " BexkTop"

10. 1. CrioBecHoe onmcaHue
Kracc peanmsyeT IOBYMEPHOM BEKTOP C XPaHEeHMEM KOOPpIMHAT KakK B
OEeKapTOBOM, TakK M B paIMalibHOM cucTteMme. OCHOBHOE HaszHAadYeHMe Kjacca

—peanmu3auus olepaluMr CJIOXKEHUS BEKTOPOB.

10. 2. CrpykTypHasa cxema Kjacca

Bekrop (vect_t)
Konctpykropsr
ATpuOyTHI
COpocHTh KOOPIHHATHI
Bri3biBaromme 00beKTHI P P reset
[IpuGaBuTs BekTOp add
TIpu0aBUTHL BEKTOP, 3a1aHHBIN B
£ P BEETOR, el adddec
JIeKapTOBOii CHCTEME KOOPAHHAT
Hpm6amevBeKTop, 3aJJaHHbII B addrad
paananbHOM CHCTeMe KOOPANHAT

Puc. 23. CrpykTypHas cxeMa kjacca " BexkrTop"
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11. TexcT nporpamms

package counterwal | robot

i mport robocode.* ;
inmport java.util.* ;
inmport java.io.* ;

public class Cynical _3 extends AdvancedRobot

|| ======

/'l Knacc "Cynepeusop".

11

{
[ *** ATpubyTeL
private final bool ean
private final bool ean
private final bool ean
private final bool ean
private final bool ean
private final bool ean
private final bool ean
private final bool ean
private final bool ean
private final bool ean
private final bool ean
private final bool ean
private final double
private final double
private final double
private final double
private final double
private final double
private final double
private final double
private final double
private final double
private final double
private final double
private final double
private double
private double
private double
private int
private int
private | ong
private Random
private double
private | ong
private | ong
private | ong
private radar _t
private driver_t
private gunner_t
private targets_t
private Vector
private int
/| Hauano payuma.
public void
run()

A0(9)

ANY_DEBUG = true ;

TO LOG FI LE = true &% ANY_DEBUG ;

TO_CONSOLE = fal se & ANY_DEBUG ;

SW TCH_DEBUG = true ;

I NPUTS_LOGA NG = true &% SW TCH DEBUG && ANY_DEBUG
QUTPUTS_LOGAE NG = true &% SW TCH DEBUG && ANY_DEBUG ;
OBJECTS_LOGAE NG = true &% ANY_DEBUG ;

A0_LOGA NG = true &% SW TCH DEBUG && ANY_DEBUG ;
A0 _BEG N LOGGI NG = true &% A0O_LOGE NG && ANY_DEBUG ;
AO0_END_LOGAE NG = true &% AO_LOGGE NG && ANY_DEBUG ;

AO_ERROR _LOGGI NG = true & A0_LOGG NG &S ANY DEBUG :
AO_TRANS_LOGGI NG = true && A0_LOGGE NG && ANY_DEBUG ;

precision = 1le-06 ;

Pl = Math. Pl ;
Pl =2 * Pl
PI2 =P /| 2;

/]| MaxcumanbHad CKOPOCTHL MOBOPOTa IyHKMU.
gun_rotation_speed = Math.toRadi ans(20)
/| MaxcumanbHasa JIMHENHAA CKOPOCTE.
speed_max = 8

/| MaxcumanbHad CKOPOCTHL MOBOPOTA.
turni ng_speed_max = Math.toRadi ans(10)
// MaxkcuMmasibHada SHepIrAa BBICTPEJIAa.
max_firepower = 3 ;

/| BazoBas sHeprusa BECTpPesa.
base_firepower = max_firepower/2.0

/]| CxonbkOo BpEeMeHU MOXHO HEe CTPEeJATE.
fire_delay _critical = 400

life_ok = 50

life_warning = 30

life_critical = 15 ;

battlefield_w dth, battlefield_height ; /'l Paszmeps mousnd.
robot _si ze, /'l Paszmep pobora.

robot _size2 ; /| TosnosuHHENT pasMep poboTa.
collision_delta

cur_robots_count ; // Tekymee KOIMUYECTBO IOPYyTMX POOOTOB
total _robots_count ;// OCmee xommuecTBO POBOTOB.

cur_time ; /'l Homep Texymero mara.

random = new Random() ;

cur_life ; /| Texymas Xmn3Hb.

last _fire_time ; /| MomeHT mnociienHero BHCTpeJa.

hits, msses, hitted_by bullet ; // Crarucruxa
wal | s_col i sions

radar

driver ;

gunner

targets

events

yo =0 ;

; I/ BezBare aBTomar AO c cobeiTuem " Hauasno payunma'.

whi | e(true)
{

cur_time = getTime() ;



log( "--------- " +cur_time + " --------- ")

check_events() ; /| OBpabBorarh ouepens COBHTMIL

A0(10) ; /| Bezeare aBTomar A0 c coburmem "Hauajyio mara".
gunner. begin_turn() ; // TNepemare cotGerue "Hauano wmara" ofbexry " Crpesok".
radar.begin_turn() ; // Tepemars coburue "Hauaso mara" ob6wexty " Pamap"

driver.begin_turn() ; // Tepemars coberye "Hauasno mara"

obrexkTy " Bommress".

end_turn() ; /| OBpaBorars cobumrue "Konen mara"

}
}

/| Tonamanme B LEJb.
public void
onBulletHit( BulletH tEvent first_e )

[/1og( "Hosmyumnu coOeTME NonamaHus B Leib. ' ) ;
events.add( first_e )

}

|| Tonapmanme B CTeHYy.
public void
onBul | et M ssed( Bull et M ssedEvent first_e )

[11og( "Hosmyumnu coCeTMe nomnamaHus B CTeHy.' ) ;
events.add( first_e ) ;

}

/| Tlonamanue B nOpyryno oyJo.
public void
onBulletHi tBullet( BulletH tBulletEvent first_e )

/11 og( "Homyumsu coBGeiTMe mnomnamaHusd B OPYyTylD IyJo. " )
events.add( first_e ) ;

}

/| O6uoBnenue uenmu.
public void
onScannedRobot ( ScannedRobot Event first_e )

[11og( getTine() + ": Homyumnu coOuTue OBHOBJICHUS LEJIA.

events.add( first_e )

}

|| YuuuToxeHme ueaM.
public void
onRobot Deat h( Robot Deat hEvent first_e )

/11 og( "THomyumnu cCOBHTHE yHMUTOXEHMA Leyu. " ) ;
events.add( first_e )

}

/'l CronxHOBeHue c uUeJbD
public void
onHi t Robot ( Hi t Robot Event first_e )

/11 0g( "Hosyumnu cCOCHTHE CTOJKHOBEHMS C LeJbo. " ) ;
events.add( first_e )

}

/|l CronxHOBeHUe CO CTEHOIM.
public void
onH tVal I ( HitWall Event first_e )

/11 og( "Hosyumnu COCHTME CTOJKHOBEHMS CO CTEeHO!. " ) ;
events.add( first_e ) ;

}

/| Tonamanue B Hac.
public void
onHi tByBul l et ( HitByBul |l etEvent first_e )

/11 og( "Hosmyumnu coCeiTue nomnamaHus B Hac.' ) ;
events.add( first_e ) ;

}
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/'l To6ena.
public void

onWn( WnEvent first_e )

/11 og( "Tomyumnu coBeirue nobemsl " )

AO( 21 ) ;

/| Topaxenne.

public void

onDeat h( Deat hEvent first_e )

/11 og( "Homyumnu coBelTME NOpaxeHMUs. "

AO( 20 ) ;

/'l Peanmusaums asromara AO.

private void

AO( int e)

i nt y old = yo0 ;

i f( OBJECTS_LOGG NG )

| og( "Ina obwexra 'Cynepsuszop' :"

if( AO_BEG N _LOGA NG )
| og_begi n( "A0", yO,

switch( y0 )
{

case O:
if( e
break ;

case 1:
if( e
el se
if( e

break ;

case 2:
if( e

break ;

defaul t:

e) .

9 ) { z10_0() ;

20 || e ==

21 )

10 ) { z10_2()

9)

i f( A0_ERROR LOGG NG )
| og_error( "A0",

}

if( yo!=y old)
{

i f( AO_TRANS LOGG NG )

| og_trans(

switch( y0 )
{

case 1:

z10_1()

break ;
case 2:

z20()
break ;

defaul t:

’

"AQ"

z10_2() ;

y0 )

i f( AO_ERROR_LOGA NG )
| og_error(

}
}

"AQ",

i f( AO_END_LOGG NG )
| og_end( "A0", yO ) ;

y0 )

y0, y_old)

}

y0

y0

y0
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//***

Peanmmzaumsa BBIXOIHBIX BO3IEMCTBUNM

private void
z10_0()

i f(

QUTPUTS_LOGG NG )

| og_out put ( "z10_0", "Vuuumammusaumsa npu sanycke" ) ;

/] YcTaHOBMTH NPUOPUTET COOBITHM.

set Event Priority("Robot Deat hEvent", 17 );
set Event Priority("ScannedRobot Event", 16 );
set Event Priority("HitRobot Event", 15 );
setEventPriority("H tWall Event", 14 );

set EventPriority("BulletH tEvent", 13 );
set EventPriority("Hi tByBull et Event", 12 );
set EventPriority("BulletM ssedEvent", 11 );

[l VMuayumanmsauusd napaMeTpoB

bat t
bat t

robot _size = (getWdth() + getHeight())

lefield_ width = getBattl eFiel dWdth() ;
| efield_height = getBattleFi el dHei ght() ;
/ 2.0 ;

robot _size2 = robot_size / 2.0 ;

col |

ision_delta = robot_size2 - 5 ;

hits = 0; msses =0 ; hitted_by bullet =0 ;
walls_collisions =0 ;
total _robots_count = getQhers() ;

/| Cozmanue oBbeKkTOB
targets = new targets_t() ;
radar = new radar_t()

driver = new driver_t()
gunner = new gunner _t()

’

events = new Vector()

}

private void

210 _1()
i f( OUTPUTS_LOGG NG )

| og_output( "z10_1", "Vuuumamusauwmsa B Hadaje payHnma' )

Iog( ) }
I og( )
|Og( "ok ok k1 :
log( "*** Payum " + (getRoundNun() + 1) ) ;
log( "*** )
Iog( ")
I og( )

clearAll Events() ;

set Adj ust GunFor Robot Tur n(true);
set Adj ust Radar For GunTur n(true);

cur_time =0 ;

/| Tepenare coburue "Hauaso payHma" oCTajlbHEM OOBEKTAM.
targets. begin_round() ;

driver. begin_round() ;

radar. begi n_round() ;

gunner . begi n_round() ;

i f(
}

privat
z10_2(

i f(

events != null ) events.clear() ;

e void

)
OUTPUTS_LOGGI NG )

| og_output( "z10_2", "Vuuunammusauus B Hadajsie wmara’ )

cur_|
cur_|

/| Tepenmare coburue "Hauano mara" obbexry "Cnucok uesen

robots_count = getQthers() ;
life = getLife() ;

targets. begin_turn() ;

’
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private void
z20()

}

i f( OUTPUTS_LOGG NG )

| og_out put ( "z20", "Bmeectu crarMcTuky payHma" )

show_statistics() ;

/] *** BcnomoraTesbHEE MeTOJH.

/'l CunrarTe BCE COBHTMA M3 OUepedM.
private void
check_event s()

{

}

I'terator events_iter = events.iterator()

Event e ;

whil e( events_iter.hasNext() )

}

e = (Event)events_iter.next() ;
i f( e instanceof ScannedRobot Event )

/| O6uoBNEeHME UesN.

targets. updat e( (ScannedRobot Event)e ) ;
el se

if( e instanceof BulletH tEvent )

/| Tonamanme B LEJb.
targets.hit( (BulletH tEvent)e ) ;
hits++ ;

o et

| se
i f( e instanceof RobotDeat hEvent )

~—

/] YuuuroxeHme LeM.

targets.one_|l ess( (Robot DeathEvent)e ) ;
| se

i f( e instanceof Hi tRobotEvent )

o Raad

~

/'l CronxHoBeHue c UeJb.
driver.robot_collision() ;
targets.collide( (Hi tRobotEvent)e ) ;

}

el se

if( e instanceof HitWall Event )

/| CronkHOBEeHME CO CTEHOM.
driver.wall_collision() ;
wal I s_col i sions++ ;

| se
f( e instanceof BulletM ssedEvent )

~ =

/| TlomamaHue B CTeHY.
m sses++ ;

| se
i f( e instanceof Hi tByBulletEvent )

o Raad

~

/| TlomamaHme B Hac.
driver.hit_by bullet() ;
targets. hit_by bullet((H tByBulletEvent)e)
hitted_by_bull et ++ ;
}

events.clear() ;
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/| Koneu mara.
private void

end_turn()
{
/Ilog( "da =" + da*180/PI + ", da_gun =" + da_gun*180/ Pl
/1 + ", da_radar =" + da_radar*180/PI + ", speed =" + speed ) ;
driver.end_turn() ; // Hepenars coburme "Hauajo mara" obvexry "Bomuresn".
radar.end_turn() ; // Hepemars cobmrme "Hauaso mara" ob6wexry " Panmap"
gunner.end_turn() ; // Tepenars coburme "Hauaso mara" ob6wvexry " Crpesox”.
}

/| BuBecTM cTaTUCTUKY.
private void
show _statistics()

| ong shots = hits+mi sses ;

targets.show statistics() ;

| og( "Bmicrpemor: " + shots + ", nomamamwiz: " + hits + ", npomaxos: " + msses ) ;
| og( "Merxocrs: " + (double)hits/shots ) ;

| og( "THomanm B Hac: " + hitted_by bullet ) ;

| og( "CromkHoBenut co crenamm: " + walls_collisions ) ;

}

// Onpe,uem/mb 10 3aJaHHBIM IapaMeTpaM SJ'IeMeHTaprIIZ InIyThb, HpOIZ,ILeHHI:HZ TAaHKOM,
/| npennosaras CKOpPOCTU GUKCUPOBAHHBIMMU.

private vect _t

get _path( double v, double w, double heading, double T)

{

vect _t path ;
if( Math.abs(w) > precision)
{

/| Iepuxenue mo myre
double R = Math.abs(v/w) ;
double to_circle_center, fromcircle_center ;

to_circle_center = normalize_angl e(
wy >= 0 ?
heading + PI 2 :
heading - PI2 ) ;
fromcircle_center = normalize_angle( to_circle_center + Pl + w* T) ;

path = new vect _t( to_circle_center, R) ;
pat h. addrad( fromcircle_center, R) ;

}

el se

/| IOBuxenue no npaMoii.
path = new vect _t( heading, v * T) ;

}

return path ;

}

/| PacumraTe CKOpPOCTBL BHICTpPEJAa 3aNaHHOM MOWHOCTM
private double
get _bul | et _speed( double firepower )

{

return ( 20 - 3*firepower ) ;

/| BBUMCHIMTE MaKCUMaJbHYH CKOPOCTB MNOBOPOTA
/'l no 3amaHHOM JUHENHON CKOPOCTM.

private double

get _turni ng_speed( double speed )

{

return Math.nmn

turni ng_speed_nax,

turning_speed_max * (0.4 + 0.6 * (1 - speed / speed_mex))
)
}



/| Tpueenenue yrsna B mmanazson or 0 mo 2PI.
private double
normal i ze_angl e( double a )

a =dPl + (a %dPl) ;
a % dPl ;
return a ;

}

/| OnpemenuTe MMHMMAJLHY Pa3HUILY MEXITY

/'l nByms yrsjamm c yuyeToM nepexoia depes HOJIb.
private double

get _angle_diff( double from double to )

{
double diff =to - from;
if( Math.abs(diff) <= Pl ) return diff ;

if( diff <0)

diff += dPl ;
el se

if( diff >0)
diff -=dPl ;

return diff %dPl ;
}

/'l Ecnu zanansei yros nosopora 6osbme 180,
/| noBepHyTh B NPOTUBOMIOJIOKHOM HAINPAaBJIEHUN.
private double

shortest _turn( double da )

if( da > Pl )
da -= dPIl ;

el se

if( da<-Pl )
da += dPI ;

return da ;

}

/| BoumMcnamMTe yTJIOBYK KOOPAMHATY BEKTOpa.
private double
get _angl e( double x, double vy )

double a ;
if(y==0)
{

return x >0 ? Pl2: 3*PI2 ;
}

a = Math.atan( x/y ) ;
if(y<0)a+=P ;

return a ;

}

private void
log( String str )

i f( TO_CONSCLE )
out.println( str ) ;
if( TOLOG FILE)
Systemout.println( str ) ;
}

private void
log( String str, String synbol )
{

String out_str = synbol + " " + str ;
i f( TO_CONSCLE )

out.println( out_str ) ;
if( TOLOG FILE)

Systemout. println( out_str ) ;
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private void
| og_begin( String a_nane,

}

| og( a_nane +
3anyumeH B COCTOAHUM
c coburuem e"

+
+

private void
log_end( String a_name,

}

| og( a_name +

+

private void
log_error( String a_nane,

| og( a_nane +

private void
log _trans( String a_nane,

}

I og( a_name +
Ilepemell M3 COCTOAHUA
+ state_to,

+

+ "

B COC

private void
log_input( String x_nane, String comment,

}

String res_str =

| og( x_nane +

private void

l og_output( String

I

log( z_name + ":

TOAHNME

n.oon

/'l Knacc "Crpenox”.

11

public class gunner_t extends Object

{

[[*** ArpubyTHL

pri
pri
pri
pri
pri
pri
pri
pri
pri
pri
pri
pri
pri

pri
pri

pri
pri
pri

pri
pri

pri
pri

vat e
vat e
vat e
vat e
vat e
vat e
vat e
vat e
vat e
vat e
vat e
vat e
vat e

vat e
vat e

vat e
vat e
vat e

vat e
vat e

vat e
vat e

fina
final
fina
final
final
fina
final
final
final
final
final
final
final

doubl e
doubl e

target
vect _t
doubl e

doubl e
doubl e
int
i nt

bool ean
bool ean
bool ean
bool ean
bool ean
bool ean
bool ean
bool ean
bool ean
bool ean
bool ean
bool ean
bool ean

_t

+ event,

int state,

ApTOMaT

int event )

+ a_nane

+ state

{")

int state )

ABTOMAT

int state )

+ a_name
3aBepums CBOKN paboTy B COCTOSHUM

int state_to,

ABTOMAT

+ a_nane

result ? "ga"
+ coment + "? -

" + comment,

"

"HET"

"

ey

SW TCH_DEBUG =

I NPUTS_LOGGE NG =

HemseecTHOe CcoOCTOAHME

"

+ state + """,

"+ state, "}" ) ;

A

int state from)

™)

’

’

+ res_str,

QUTPUTS_LOGA NG =

Al_LOGG NG =
A1_BEG N_LOGG NG
A1_END _LOGG NG =
A1_ERROR_LOGG NG
A1_TRANS_LOGG NG
A2_LOGG NG =

A2 BEG N_LOGG NG =

A2_END LOGGI NG =
A2_ERROR_LOGG NG
A2_TRANS_LOGG NG

ol d_headi ng,

ol d_gun_heat,

cur_firepower

/1 Ha CckoOJIBKO Hamo IIOBEPHYTH IIYUNKY Ha IOAaHHOM lare.

da ;

firepower
yl =0
y2 =0 ;

+ state_from

bool ean result )

z_nane, String coment )

true
true
true
true
true
true
true
true
true
true
true
true
true

&&
&&
&&
&&
&&

cur _headi ng
cur _gun_heat,
gun_heat _decrenent
cur_target
cur_aim;

’

i")

SW TCH_DEBUG && ANY_DEBUG
SW TCH_DEBUG && ANY DEBUG
SW TCH_DEBUG && ANY_DEBUG
Al_LOGG NG && ANY_DEBUG ;
A1_LOGG NG && ANY DEBUG ;
A1_LOGG NG && ANY_DEBUG ;
A1_LOGG NG && ANY DEBUG ;

SW TCH_DEBUG && ANY_DEBUG

A2_LOGGE NG && ANY_DEBUG ;
A2_LOGG NG && ANY_DEBUG ;
A2_LOGG NG && ANY_DEBUG ;
A2_LOGG NG && ANY_DEBUG ;

/| HanpaBsieHve NOymKu.
/| Temneparypa mnymkmu.

/]l CxopocTb oxjaxmeHus IyUKU

/| Texymas ueib.
/] Texymmit npuues

/]l Texymasa MoOmHOCTH BHCTpPEJAa

’
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/'l KouncTpykTop.

gunner _t ()

{
gun_heat _decrenment = 0
cur_aim= new vect _t() ;

}

/| Hauano payuna.
public void

begi n_round()

{

ol d_headi ng = cur_headi ng = get GunHeadi ngRadi ans() ;
ol d_gun_heat = cur_gun_heat = getGunHeat () ;
cur_target = null ;

cur_aimreset()

last _fire time =0 ;

}
/| Hauano mara.
public void

begi n_turn()

ol d_headi ng cur _headi ng

cur _headi ng get GunHeadi ngRadi ans() ;
ol d_gun_heat = cur_gun_heat
cur_gun_heat = get GunHeat () ;

da =0
firepower = 0 ;

AL(10) ;
A2(10) ;
}

/'l Koueu mara.
public void

end_turn()
{
set Tur nGunRi ght Radi ans( da ) ;
[11og( "firepower =" + firepower ) ;
if( firepower >= 0.1 )
{
/110og( "Becrpen firepower =" + firepower ) ;
/110g( "Becrpen Ha gun = " + get GunHeadi ngRadi ans()*180/ Pl )
Bullet bullet = fireBullet( firepower ) ;
if( bullet '=null )
last _fire_time = cur_tine ;
if( cur_target !'= null )
cur_target.shoot( firepower ) ;
}
/110g( "Becrpen Ha gun = " + get GunHeadi ngRadi ans()*180/ Pl )
el se
scan() ;

}

/| BepHyTb HampabJieHME [IYLKMU.
public doubl e

cur _headi ng()

{ return cur_heading ; }

/| Peammuzaumsa arsTomaTa Al.
private void
Al( int e)

{
i nt y old =yl ;

i f( OBJECTS_LOGG NG )

l og( "IOna obvexra 'Crpesok' :" ) ;

i f( A1_BEG N_LOGGE NG )
| og_begin( "Al", y1, e ) ;



switch( yl)
{

case O:
if( (y2 == 1) & & x25()
el se

)

{ z30() ; z70() ; z50_1() ;

break ;

case 1:
if( x26() ) {
el se
if( x30() && x22() )
el se
{ z40() ; z50_0() ; }
break ;

case 2:
if( x26() ) {
el se
if( x21() && x50() ) {
el se
if( !'x30() )
el se
{ z40() ; z50_0() ; }
break ;

case 3:
if( x26() ) {
el se
if( x20() )
el se
{ z50_1() ; }
break ;

defaul t :
if( AlL_ERROR LOGG NG )

z80() ;

z80() ;

z60() ;

z80() ;

log_error( "A1", yl1) ;

}
if( yl!=y old)
{

i f( AL_TRANS LOGG NG )

log trans( "Al", y1, y old ) ;

switch( yl)
{

case O:
z30() ; z70() ;
break ;

case 1:
z40() ; z50_0()
break ;

case 2:
z40() ; z50_0() ;
break ;

case 3:
z50_1() ;
break ;

}

}

i f( AL_END _LOGA NG )
log_end( "Al", yl1) ;

}

yl

yl
yl

yl
yl
yl

yl
yl
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/| Peammuzaumsa arsTomaTa A2.
private void
A2( int e)
{
i nt y old =y2 ;

i f( A2_BEG N_LOGGE NG )
|l og_begin( "A2", y2, e ) ;

switch( y2 )
{

case 0O:
if( x10() ) { z36() ; y2 =1, 1}
el se

{ z35() ; }

break ;

case 1:
break ;

defaul t :
i f( A2_ERROR_LOGG NG )
log error( "A2", y2 ) ;
}
if( y2!=y old)
{

i f( A2_TRANS LOGA NG )
log_trans( "A2", y2, y_old ) ;
}

i f( A2_END _LOGA NG )
log_end( "A2", y2 ) ;

[]*** Peanmuzaumsa BXOOHHX ePEMEHHEIX
pri vat e bool ean
x10()
{
bool ean result = (cur_tine > 3) && (gun_heat _decrenent > 0)

i f( 1 NPUTS_LOGG NG )

log_input ( "x10", "Momcuer CKOPOCTM OXJIAXIEHMUA IMyWKM 3aBepueH”
return result ;
}
pri vat e bool ean
x20()
{

bool ean result = cur_gun_heat/gun_heat _decrement <= 3

i f( 1 NPUTS_LOGG NG )

log_input ( "x20", "Oymxa ckxopo oxsamurca", result ) ;
return result ;
}
pri vat e bool ean
x21()

bool ean result = cur_gun_heat <= 0 ;

i f( 1 NPUTS_LOGG NG )

log_input ( "x21", "Oymxa oxmammmace", result ) ;
return result ;
}
pri vat e bool ean
x22()
{

bool ean result = cur_gun_heat/gun_heat _decrement <= 1 ;

i f( | NPUTS_LOGG NG )
log_input( "x22", "Io xoHLa OXJaxXIeHMA I[IyNKM MEHblle IByX xXONOB"
return result ;

}

result )

result )
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private bool ean
x25()

bool ean result = cur_target != null ;
i f( INPUTS_LOGG NG )

log_input ( "x25", "Uenb BumGpana", result ) ;
return result ;

result )

}
private bool ean
X26()
{
bool ean result = true
if( cur_target !'= null )
result = !cur_target.is_tracked() ;
i f( INPUTS_LOGG NG )
log_input ( "x26", "IUenbp norepsana", result ) ;
return result ;
}
private bool ean
x30()
{
bool ean result = true
double gun_to_go = get_angle_diff( cur_heading, cur_aima ) ;
double turn_direction = gun_to go >=07?1: -1
/| OBpamenue x o0B6BeKTy kjlacca ' Bomurens".
doubl e gun_turning_speed = turn_direction * gun_rotation_speed
+ driver.turning_speed() ;
result = Math.abs( gun_to_go / gun_turning_speed ) <=1
i f( I NPUTS_LOGG NG )
log_input ( "x30", "JIo xoHLa NOBOpOTAa MNyWKM MeHbIlE ABYX XOIOB",
return result ;
}
pri vat e bool ean
x50()
{
bool ean result = true
double gun_to_go = get_angle diff( cur_heading, cur_aima) ;
//shortest _turn( cur_aima - cur_heading ) ;
result = Math.abs(gun_to_go) < precision
i f( INPUTS_LOGG NG )
log_input ( "x50", "Hasomka npaBunbuHas", result ) ;
return result ;
}

[]*** Peanmmzauusa BHXOIHEIX BO3OEMCTBUIML.
private void
z30()

i f( OUTPUTS_LOGGA NG )
| og_output ( "z30", "Bmbpars uens"' ) ;

cur_target = targets.get_closest_target( 8 ) ;
if( cur_target == null )
cur_target = targets.closest_target ;
}

private void
z35()
i f( OUTPUTS_LOGGE NG )

| og_out put( "z35", "Iomcuyer ckopocTu oxjaxmeHus mymxu" ) |

gun_heat _decrenment = ol d_gun_heat - cur_gun_heat ;

}

’
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private void

z36()
i f( OUTPUTS_LOGG NG )
| og_output ( "z36", "BmBecTM CKOPOCTH OXJIAXIEHMUA NyWwKU ) ;
I og( "gun_heat _decrenment = " + gun_heat_decrenent ) ;

private void
z40()

i f( OUTPUTS_LOGG NG )

| og_out put( "z40", "Paccumrars MomHOCTL BHCTpena' )

double P = 0.25 ;

if( cur_life >=1life_ok )
P=0.2;
if( cur_robots_count > 2)
P=0.4;
}
}
el se
if( cur_life <=1life_warning )
{
P =0.25;
if( cur_robots_count > 2)
{
P=0.5;
}
}
el se
if( cur_life <=life_critical )
P=0.6;
}
cur_firepower = cur_target.get firepower(P) ;
}
private void
z50_0()
i f( OUTPUTS_LOGGE NG )
| og_out put ( "z50_0", "Paccumrarhs TOYHOE yNpexIEeHME ¥ HANPaBUTL NOyWKYy' )
if( cur_target !'= null )
{
vect _t predicted_pos
predicted_pos = cur_target. predi ct_position_nmedi um(
get _bul | et _speed(cur _firepower), 2 ) ;
cur_aimreset( predicted_pos.a, predicted_pos.R)
da = get_angle_diff( cur_heading, predicted_pos.a ) ;
}
}
private void
z50_1()
i f( OUTPUTS_LOGG NG )
| og_out put( "z50_1",
"Paccunrarhs NPpUBIUBUTENBHOE YINPEeXIeHME UM HaNpaBuUTh OymKy' )
if( cur_target !'= null )
{
vect _t predicted_pos
predi cted_pos = cur_target. predict_position_roughly(
get _bul | et _speed(base_firepower), 2 ) ;
cur_aimreset( predicted_pos.a, predicted_pos.R)
da = get_angle_diff( cur_heading, predicted_pos.a ) ;
}

’
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}

11

30

private void
z60()

i f( QUTPUTS_LOGG NG )
| og_output ( "z60", "Bmcrpen" ) ;

firepower = cur_firepower ;

/110og( "Becrpesn ma gun = " + get GunHeadi ngRadi ans()*180/Pl ) ;

private void

z70()
i f( OUTPUTS_LOGGA NG )
| og_output( "z70", "CBpocuTh McTOPUMI MaHeBpUpOBaHMA uesn" ) ;
if( cur_target !'= null )
cur_target.reset_speed_history() ;
}
private void
z80()

i f( OUTPUTS_LOGG NG )
| og_out put ( "z80", "CGpocure Tekymyno uesp" ) ;

cur_target = null ;

/1 gunner _t

/] Knacc "Bommresn".

11

public class driver_t extends (bject

{

[[*** ArpubyThL

private final bool ean SW TCH DEBUG = true ;

private final boolean | NPUTS LOGG NG = true & SW TCH DEBUG && ANY_DEBUG ;
private final boolean OUTPUTS LOGA NG = true & SW TCH DEBUG && ANY_DEBUG ;
private final boolean A3_LOGGE NG = true & SW TCH DEBUG && ANY_DEBUG ;
private final boolean A3 BEG N LOGA NG = true &% A3_LOGGE NG && ANY_DEBUG ;

private final boolean A3_END LOGG NG = true & & A3_LOGA NG && ANY_DEBUG ;
private final bool ean A3_ERROR_LOGA NG true & & A3_LOGGE NG && ANY_DEBUG ;
private final bool ean A3_TRANS LOGGE NG true & & A3_LOGA NG && ANY_DEBUG ;

private final double walls_k = 100 ; /'l Kosdduument "orrankmBaHua" OT CTEH.
private final double heading delta = Math.toRadi ans(30) ;

private |ong T110 ; /| MomeHT cpaGarmBanua TaiMepa T1110.
private double ol d_headi ng, cur_heading ; /| HanpaBJyieHVe OBWKEHMA.
private doubl e old_x, old_y, cur_x, cur_y ; // KoopmuHarTs.

private doubl e turni ng_speed ; /| Texymasa CkOpOCTb NOBOPOTA.
private double ol d_speed, cur_speed ; /| JuHeriHada CKOPOCTE.

private double da ; /]l Ha cxoJbKO Hamo MOBEPHYThL Ha IJAaHHOM lare.
private double speed ; // C xaxoif CKOPOCTBI HaNO IBMIATLCHA Ha INAHHOM ware.
private vect _t direction = new vect_t() ; /| HanpaeneHue DBUXEHUA.
private int y3 =0 ;

/| Hauano payuza.
public void

begi n_round()

{

ol d_headi ng = cur_headi ng = get Headi ngRadi ans() ;
ol d_speed = cur_speed = 0 ;

old_x = cur_x = getX() ;

old_y = cur_y = getY() ;

turning_speed = 0 ;

T110 = 0 ;

direction.reset() ;

da = 0 ;
speed = speed_max ;



/] Hauano wmara.
public void
begi n_turn()

ol d_headi ng = cur_headi ng

cur _headi ng = get Headi ngRadi ans() ;

old_x = cur_x ; cur_x = getX()

old_y = cur_y ; cur_y = getY()

ol d_speed = cur_speed

cur_speed = Math.sqrt( Math.pow( cur_x-old x, 2 ) + Math.pow( cur_y-old.y, 2)) ;
cur_speed = cur_speed * ( speed >=0? 1: -1) ;

turni ng_speed = get_angl e_di ff( ol d_headi ng, cur_heading ) ;

da =0

A3(10) ;
}

/| CronxHoBeHME C LeJbD.
public void
robot _col l'i sion()

A3(40) ;

/| CronxHoBEHME CO CTEHOM.
public void
wal | _col l'ision()

A3(41) ;

/| Tonanaume B Hac.
public void
hit_by bullet()

A3(45) ;

/'l Koueu mara.
public void
end_turn()

set Tur nRi ght Radi ans( da )
set Ahead( speed*100 ) ;

}

/| BepHyTb CKOPOCTBH MNOBOPOTA.
public doubl e

turni ng_speed()

{ return turning_speed ; }

/| Peammuzaumsa arsTomaTa A3.
private void
A3( int e)

{
i nt y_old = y3

i f( OBJECTS_LOGG NG )

log( "Ina o6vexra 'Bomuress' :" ) ;

i f( A3_BEG N_LOGG NG )
| og_begin( "A3", y3, e ) ;

switch( y3)
{

case O:
if( !x100() && !x105() ) y3 =1 ;
el se
if( x110()
{ z200_0() ; z200_1() ; z200_2() ; }
el se

{ z200_1() ; z200_2() ; }
break ;



case 1:

if( e ==45)
el se
if( x100() || x105() || e == 40 || e == 41)
el se
if( x110() )
el se
{ z210_1() ; z210_2() ; }
break ;
case 2:
if( x105() || x110() || e == 40 || e == 41)
el se
{ z220_1() ; z220_2() ; }
break ;
case 3:
if( e ==45)
el se
if( x110() )
el se
{ z200_2() ; }
break ;
def aul t

i f( A3_ERROR _LOGG NG )
log_error( "A3", y3) ;
}

if( y3!=y_ old)
{

i f( A3_TRANS_LOGG NG )
log trans( "A3", y3, y old) ;

switch( y3)
{

case O:
z200_0() ; z200_1() ; z200_2() ;
break ;

case 1:
2210 _0() ; z210_1() ; z210_2() ;
break ;

case 2:
z220_0() ; z220_1() ; z220_2() ;
break ;

case 3:
z230_0() ; z200_2() ;
break ;

}

}

i f( A3_END_LOGG NG )
log_end( "A3", y3) ;

[]*** Peanuzaumsa BXOMHBEIX [E€PEMEHHEBIX.
private bool ean

x100()

{

bool ean result = true ;

if( targets.closest_target !'= null )
result = targets.closest_target.R < 300 ;

i f( INPUTS_LOGG NG )
I og_i nput ( "x100", "Bpar cmuzxo", result ) ;
return result ;
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pri vat e bool ean
x105()

doubl e collision_delta = robot_size2 + 40

bool ean result =
cur_x <0 + collision_delta

|| cur_x > battlefield width - collision_delta
|| cur_.y <0 + collision_delta
|| cur_y > battlefield _height - collision_delta
i f( INPUTS_LOGG NG )
I og_i nput ( "x105", "Crena 6Gmusxo", result ) ;
return result ;
}
private bool ean
x110()

bool ean result = cur_time >= T110

i f( INPUTS_LOGG NG )
I og_input ( "x110", "Cpaboran rammep T110", result )
return result ;

}

[]*** Peanmmzauusa BHXOIHEIX BO3OEMCTBUIML.
private void
2200_0()

’

i f( OUTPUTS_LOGG NG )
| og_out put ( "z200_0", "Mamumammsaumusa OBUXEHUA O TpaekTopwum ' Masarumk' " ) ;

set MaxVel oci t y(10)
get _direction() ;

}

private void
z200_1()

i f( OUTPUTS_LOGGA NG )
| og_out put ( "z200_1",

"IoBaBUTL CIyuyalHyl COCTaBJIAOIYHD K TpaekTopuu ' MaarHuk' " ) ;

/] IoBaBuTh ciydaliHy© COCTaBJIAOIYO.
direction.reset( direction.a, 1) ;

doubl e angle_diff = normalize_angle( direction.a +

(random nextBoolean() ? PI2 : -PI2) ) ;
direction.addrad( angle_diff, 0.4 ) ;
}
private void
2200_2()
i f( OUTPUTS_LOGGA NG )
| og_out put ( "z200_2", "OnpemesmmTb HampabBJeHME M CKOPOCThH NBWXeHMa ' Magarauk' " ) ;
cal cul at e_novenent _order( true ) ;
}
private void
2210_0()
i f( OUTPUTS_LOGGE NG )
log_output ( "z210_0", "Mamumammsauus OBUXEHUS O Tpaekropum ' Oyra' " ) ;
double TTT = targets.closest_target != nul

? targets.closest _target.R/ 20.0 : 10

TTT = TTT * ( random nextDouble() * 0.5 + 0.8 )
T110 = cur_tinme + Math.round(TTT) ;

’

get _direction() ;
set MaxVel oci ty(10)



if( targets.closest_target !'= null )

doubl e deltal =
Mat h. abs(get _angle_diff( direction.a, targets.closest _target.a )) ;
doubl e delta2 =
Mat h. abs(get _angl e_diff( direction.a,
nornalize_angle(targets.closest_target.a + Pl) )) ;
if( deltal > heading delta || delta2 > heading delta )

direction.a = normalize_angle( targets.closest_target.a + Pl
+ (random next Boolean() ? PlI2/2 : -Pl2/2) ) ;
}

}
}

private void
2210_1()

i f( OUTPUTS_LOGG NG )
| og_output ( "z210_1", "IobaBuTh cCiydalHyl COCTaBJIANNYH K TpaekTopum ' HOyra'" ) ;
}

private void
z2210_2()

i f( OUTPUTS_LOGG NG )
| og_output ( "z210_2", "OnpememnTb HampaBJieHME ¥ CKOPOCTH InBwxeHus ' Oyra'" ) ;

cal cul at e_novenent _order( false ) ;
da =0 ;
//da = nmovenent _direction ;

private void
2220_0()

i f( OUTPUTS_LOGG NG )
| og_output ( "z220_0", "Mamumammsaums OBUXEHUS O TpaeKkTopmu ' YkjoHeHwe'" ) ;

T110 = cur_time + 17 ;
get _direction() ;

direction.a = - PI2 * (direction.a/Mth.abs(direction.a)) ;

set MaxVel ocity(5) ;
}
private void
2220_1()

i f( OUTPUTS_LOGGE NG )

l og_output( "z220_1",
" IoBaBuTh CJydaliHyl COCTAaBJIAKIYHD K TpaekTopum ' YjoHenme' " ) ;

}
private void
2220_2()

i f( OUTPUTS_LOGG NG )
| og_output ( "z220_2", "OnpememnTb HamOpaBJieHUE IBUXEHMUS ' YkjoHeHue' " )

cal cul at e_novenent _order( false ) ;

}
private void
2230_0()
i f( OUTPUTS_LOGGE NG )
| og_out put ( "z230_0", "Mumumammsaumus OBUXEeHMUA NO Tpaekropmu ' Ocranos' " ) ;
double TTT = targets.closest_target != null

? targets.closest _target.R/ 20.0 : 10 ;
TTT = TTT * ( random nextDouble() * 0.3 + 0.3 ) ;

T110 = cur_tinme + Math.round(TTT) ;
set MaxVel ocity( 0 ) ;



/| *** BcnomoraTesbHEE MeTOIHL.

// HOJ‘Iy‘:{I/ITb HallpaBJIeHVEe OBUMXEHMA Ha yhaJleHue OT U,eﬂeﬁ n CTEH.
private void

get _direction()

{

direction.reset() ;

/| VYuecTb paccTosHME OO CTEH.

direction.adddec( walls_k / cur_x, 0) ;

direction.adddec( -walls_k / (battlefield width - cur_x), 0) ;
direction.adddec( 0, walls_k / cur_y ) ;

direction.adddec( O, -walls_k / (battlefield_height - cur_y) ) ;

/| YuecTb paccrogHMe IO BCex BUAMMEIX LieJiel.
/| O6pamenue x ob6BexTy kJjacca "Cnmucok uesent”
direction.add( targets.get_reaction_vector() ) ;

}

/] Buumciure TpeByeMelt yToOJ MOBOPOTa
private void
cal cul at e_movenent _order( bool ean reverse_possible )

double dal, // VYros, Ha KOTOPHII HAIO MOBEPHYTHCH IPU OBUXSHUM BIEpE.
da2 ; // Yrom, Ha KOTOPEINM HAIO MOBEPHYTLCHA NPV IABUXESHMM Haszam.

dal = get_angle_diff( cur_heading, direction.a) ;
da2 = get_angle_diff( cur_heading, normalize_angle( direction.a - Pl )) ;

if( reverse_possible )

if( Math.abs(dal) < Math.abs(da2) )

da = dal ;

speed = speed_nax ;
}
el se

da = da2 ;

speed = -speed_nax ;
}

el se

if( speed > 0)

da = dal ;
el se
da = da2 ;
}
}
} I/ driver_t
|| ======
/'l Knacc "Pamap".
/1
public class radar_t extends Cbject
{
[[*** ArpubyThL
private final bool ean SW TCH DEBUG = true ;
private final boolean | NPUTS LOGG NG = true & SW TCH DEBUG && ANY_DEBUG ;
private final boolean OUTPUTS LOGA NG = true & SW TCH DEBUG && ANY_DEBUG ;
private final boolean A4_LOGGE NG = true & SW TCH DEBUG && ANY_DEBUG ;
private final boolean A4 BEG N LOGA NG = true & A4 _LOGA NG && ANY_DEBUG ;

private final boolean A4_ERROR_LOGA NG true & & A4_LOGGE NG && ANY_DEBUG ;

private final boolean A4 _END LOGG NG = true & & A4_LOGA NG && ANY_DEBUG
private final boolean A4 _TRANS LOGGE NG true & A4_LOGA NG && ANY_DEBUG

private doubl e ol d_heading, cur_heading ; // Hanpasneunwe paznapa.

/| Yros, Ha KOTOpHM HAIO NOBEPHYTH pamap Ha CJledyllleM mare
private double da ;
private doubl e radar_path ; /| TipolimeHHLM pamapoM OyTb

private int y4 =0 ;



/| Hauano payuza.
public void
begi n_round()

ol d_headi ng = cur_headi ng = get Radar Headi ngRadi ans() ;
da =0
radar_path = 0 ;

}

/] Hauano wmara.
public void
begi n_turn()

{

ol d_headi ng = cur_headi ng
cur _headi ng = get Radar Headi ngRadi ans() ;
radar_path = radar_path + get_angl e_di ff( ol d_headi ng, cur_heading )

A4(10) ;
}

/| Komeu mara.
public void
end_turn()

set Tur nRadar Ri ght Radi ans( da )
}

/| Peamuzaumsa arsTomaTa A4.
private void
A( int e)
{
i nt y_old = y4

i f( OBJECTS_LOGG NG )
log( "IOna oBvexra 'Pamap':" ) ;

if( A4_BEG N LOGE NG )
|l og_begin( "A4", y4, e ) ;

switch( y4 )
{

case 0O:
{
bool ean X70 = x70() ;
if( X70 && x80() ) { z101_0() ; y4 =1 ; }
el se
if( X70) y4 = 2
el se

{ z100_0() ; }
break ;

case 1:

{
bool ean X70 = x70() ;

if( X70 && x80() ) { z101_0() ; y4 =0 ; }
el se

if( X70) y4 = 3

el se

{ z100_1() ; }

break ;
case 2:
if( x70() ) { z101_0() ; y4 =0 ; }
el se
y4 =0
break ;
case 3:
if( x70() ) { zi101_0() ; y4 =1 ; }
el se
y4d =1 ;

break ;

’
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defaul t :
if( A4_ERROR LOGA NG )
log error( "A4", y4) ;
}

if( yd!'=y old)
{

i f( AA_TRANS_LOGGE NG )
log trans( "A4", y4, y old ) ;

switch( y4)
{

case 0O:
z100_0() ;
break ;

case 1:
z100_1() ;
break ;

case 2:
z101_0() ; z100_1() ;
break ;

case 3:
z101_0() ; z100_0() ;
break ;

}

}

if( A4_END LOGG NG )
log_end( "A4", y4 ) ;

[]*** Peanuzaumusa BXOOHHX NePEMEHHBIX
pri vat e bool ean
x70()
{
/'l OBpamenue x ob6BbexTy kjacca "Cnmcox uenein”
bool ean result = targets.scan_conpleted() ;

i f( | NPUTS_LOGG NG )

log_input( "x70", "Iwukn cxaHupoBaHusa 3aBepumen", result ) ;
return result ;
}
private bool ean
x80()

bool ean result = Math. abs(radar_path) < Pl ;
i f( INPUTS_LOGG NG )

I og_i nput ( "x80", "IpoiimeHuent panapoMm nyrb MmMenbume 180 rpamycos", result ) ;
return result ;

}

[]*** Peanmmzauusa BHXOIHEIX BO3OEMCTBUIML.
private void

2100_0()
i f( OUTPUTS_LOGG NG )
| og_output( "z100_0", "HoeepuyTs pamap BjJeBO" ) ;
da = -1000 ;
}
private void
z100_1()
i f( OUTPUTS_LOGG NG )
| og_output( "z100_1", "IHoeepuyTb pamap BOpaso" ) ;
da = 1000 ;

}



private void
z101_0()

i f( OUTPUTS_LOGG NG )

|l og_output( "z101_0",
radar_path = 0 ;
} }/ radar _t
/| ======
/] Knacc "Cnucox unemeir".
%{Jbl ic class targets_t extends bject

[1*** ATpuByTHL
public target _t

_ cl osest _target ; /1
private final double

targets_k delta = 13 ; //
I
/1

private doubl e
private Hashtable
private |ong

targets_k ; /1

/| Hauano payxza.
public void

begi n_round()

{
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" COpocuTh MNaMaThb NPOMOEHHOTO pamapoMm nytu' ) ;

Bamxanumasa Lesb

3MeHeHre kosbduumeHTa
"orTankmBaHua' OT LeJien B
3aBUCHMMOCTM OT KOJMYECTBa LeJel.

KosdduumenT " orrankuBaHua" OT LeJien.

targets_table = new Hashtabl e(1) ;
| ast _scan_conpletion_tine ;

:0’

Enumeration targets_list = targets_table.elements() ;

target t t;
/'l Kosdbduument "orrankusanus"
targets_k = 270 -
if( targets_k <= 0 ) targets_k = 10 ;
closest _target = null ;

whil e( targets_Ilist.hasMoreEl ements() )
t = (target_t)targets_list.nextEl enent() ;
t.begi n_round() ;

//1og( t.nane ) ;
}

| ast _scan_conpletion_time = 0 ;

}
/'l Hauano mara.
public void

begi n_turn()

Enumeration targets_|list
target _t t

whil e( targets_Ilist.hashMoreEl ements() )

t = (target_t)targets_list.nextEl enent() ;
t.refresh() ;

cl osest _target = get_closest_target( 100 ) ;

}

/| O6uoByeHMe uesm.

public void

updat e( ScannedRobot Event e )
{

target _t t

String robot _name = e.getNane() ;

t =
if( '= null )

{
/'l llens cymectByer. OBHOBUTL MHbOOPMALIMO.

/11og( getTime() + ":

(target _t)targets_table.get( robot_nanme )
t

O6HOBUTL MHOOPMALVKD O

OT LeJiey 3aBUCUT OT KOJMUEeCTBa LeJel.
getOthers() * targets_k_delta ;

= targets_table.elenments() ;

+ robot _name ) ;



t.update(e) ;

el se

{
/'l CozpmaTe zanmch O HOBOM OBHAPYXEHHON Lelu.
/110og( "Hoeas uems (" + robot_nane + ")" ) ;
t = newtarget_t(e) ;
targets_table.put( robot_name, t ) ;

}

}

/| YumuToxeHme LeM.
public void
one_l| ess( Robot Deat hEvent e )
{
target _t t
String robot _name = e.getNane() ;

t = (target_t)targets_table.get( robot_nane ) ;
targets_k += targets_k_delta ;
if(t !'=null )
t.destroyed() ;
}

/| TonapaHme B Lesb.
public void
hit( BulletH tEvent e )
{
target _t t
String robot _name = e.getNane() ;

/11og( "Targets hit for + robot _name ) ;

= (target _t)targets_table.get( robot_nane ) ;
if(Ct !'=null )

t.hit() ;

/'l CromxHOoBeHME C LeJbD.
public void
col lide( HitRobotEvent e )

target _t t
String robot _nane = e.get Nane() ;

//1og( "Targets hit for " + robot_name ) ;

t = (target_t)targets_table.get( robot_nane ) ;
if(t !'=null )
t.collide() ;
}

/| Tonanmauue B Hac.
public void
hit_by bullet( Hi tByBulletEvent e )

{
target _t t o
String robot _nane = e.get Nane() ;
t = (target_t)targets_table.get( robot_nanme ) ;
if( t !'=null
t.hit_by bullet() ;
}

/]l BepnyTs Gamxaiimyo Leb.

public target _t

get _cl osest_target( double tine_on_aimng )

{
Enumeration targets_list = targets_table.elements() ;
target _t chosen_target = null, t = null ;

/| Cpemu uenelt, Ha KOTOpHE OpyIue yCIleeT HAaBEeCTUThL ObICTpee,
/| uem 3a 3amaHHOe BpeMs, BHIOPATh OJIMXaMUYIO.

whil e( targets_Ilist.hasMoreEl ements() )

t = (target_t)targets_list.nextEl enent() ;
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if( t.is_tracked() )

{
/11 og( "TIposepunu + t.name + " =Ha
/1if( Math.abs(shortest turn( t.a -
if( Math.abs(get_angle_diff( gunner.

"

< time_on_aimng * gun_rotation_
{
/] lless B 30HE mocCATaeMoOCTM OpPyIMUSA
/[/1og( t.name + " B zone." ) ;
i f( chosen_target == null )
chosen_target =t ;
el se
if( t.R < chosen_target.R)
chosen_target =t ;
}

}
}

return chosen_target

}

// BepHyTb HallpaBJIEHMEe Ha YyHaJieHrMe OT BMION
public vect _t
get _reaction_vector()

{
Enunmeration targets_list = targets_table
target _t t
vect _t reacti on = new vect _t()

’

whil e( targets_Ilist.hasMoreEl ements() )
{

t = (target_t)targets_list.nextEl ement
if( t.is_tracked() )
{
}
} .
return reaction ;
}

/'l Tpoeepurs,
publ i c bool ean
scan_conpl et ed()

reaction. addrad( normalize_angle(t.a+Pl),

YTO OUepenHOM LMKJI CKaHMpOBa

{
Enumeration targets_list = targets_table
target _t t
i nt tracked_targets = 0 ;

/110og( "Bezor scan_conpl eted" ) ;
if( !'targets_list.hasMoreEl ements() )
if( cur_time < 20 ) return false ;

re

/'l Tpoeepurs,
whil e( targets_Ilist.hasMoreEl ements() )

t = (target_t)targets_list.nextEl ement
if( t.is_tracked() )

{
/'l Tens conposoxmaeTcs.

i f(
{

I't.was_scanned_after(last_scan_c
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+ t.a *180/Pl ) ;
gunner. cur _heading() ))
cur _heading(), t.a))
speed )

MBEIX LIeJIeN.

.elements()

0

’

targets k / t.R)

HUS 3aBepIUIEH.

.element s()

turn fal se ;

BCe JIM COIIPpOBOXIaeMble LeJiM OTCKaHMPOBAaHEL

’

0

onpletion_tine) )

/] llens He 6nUla CKaHMpPOBAHA B HOBOM MpPOXOIeE.
/| crnemoBaTeNbHO HOBENI NMPOXOI CKAHMPOBAHMA ele He 3aBepleH.

return false ;

tracked_t argets++ ;

}
}
/| 3Bmecr okaszanuce, eciu.
/]l - chomcok uesei He MmycT,
/'l - ne mauano payHza;
/'l - Bce compoBoxmaemble Lesu (ecyayu OHM

/| BrauuT ecnM ecTb CONPOBOXIAEMHE LEJIH,

eCTb) OTCKAaHMPOBAHBLIL
TO LMKJI CKaHMPOBAHMA 3aBepleH.
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if( tracked_targets > 0 )

| ast _scan_conpletion_tinme = cur_time ;
return true ;

}

el se

return fal se ;

I

public void
show_statistics()

{

Enurmeration targets_list = targets_table.elenments() ;
target _t t o

whil e( targets_list.hasMoreEl ements() )

{

t = (target_t)targets_list.nextEl ement() ;
t.show statistics() ;

}

}
} I/ targets_t

|| ======

/'l Knacc "

11

Hesas" .

public class target_t extends (bject

{

[[*** ArTpubyTH.

private
private
private
private
private
private
private
private
private
private
private
private

private
private

private

private

private
private

private
private
private
private
private

private

final bool ean
final bool ean
final bool ean
final bool ean
final bool ean
final bool ean
final bool ean
final bool ean
final double
final double
final double
final long

String
doubl e

bool ean

doubl e

| ong
doubl e

vect _t
doubl e
doubl e
doubl e
doubl e

i nt

SW TCH_DEBUG = true ;

I NPUTS_LOGGE NG = true &% SW TCH_DEBUG && ANY_DEBUG
QUTPUTS_LOGAE NG = true & SW TCH DEBUG && ANY_DEBUG ;
A5_LOGAE NG = true &% SW TCH DEBUG && ANY_DEBUG
A5 BEG N _LOGGE NG = true &% A5 LOGGE NG && ANY_DEBUG

A5 _END LOGGE NG = true & & A5_LOGA NG && ANY_DEBUG ;

A5_ERROR_LOGG NG

A5_TRANS_LOGAE NG

| ong_range = 650 ;

cl ose_range = 150

poi nt _bl ank_range = 70

old_info = 20 ; // KosmuecTBO payHIOB, dYepes KOTOpPOE
/| wmndpopmMaums cumTaeTca ycTapeBLeN.

true & AS5_LOGE NG && ANY_DEBUG
true & A5_LOGAE NG && ANY_DEBUG

nanme ; ] Vvs uemm.

a, /| Tenenr.

R, /| IOncranumsa.

v, old_v, /| Junerinas CKoOpOCTE.
med_v,

dv, /'l Vizsmenenme cxopocTu.
w, old_w, /'l Cxopoctr mosoporTa.
med_w

col I'i si on_detected

// HanpaBneHI/Ie OBVIXEHMA LieJiM IIPM INOCJIEeNHEM V3MEPpEeHUN.

cur _target_headi ng,

// HanpaBneHI/Ie OBVIXEHMA LieJiM I[IPUM MNpenrnocCJieIHEM M3MEepPeHMN.
ol d_t arget _headi ng

/| Bpems mnocrenHero usMepeHMS NapaMeTpoB LeJin.

| ast _update_tine ;

// Ha xakoe BpeMA PaCCUMTEIBAETCA YIIPeXIeHMe.

predi ction_interval

/| Ynpexnamoumii BEKTOp OT TeKymero IOJIOXEHMA Hamero pofoTa.
predi cted_vector = new vect _t ()

cur_target_life

hits, shots

T _base, P_base, PO

T_medi um ;

y5 =0 ;



/'l KouncTpykTop.
target _t( ScannedRobot Event e )
{
nane = e.getName() ;
a = nornalize_angl e( Cynical _3.this.getHeadi ngRadi ans()
+ e. get Beari ngRadi ans()) ;
R = e.getDi stance() ;
med v = old v = v = e.getVelocity() ;
dv = 0
med_w=oldw=w=0;
ol d_target _heading = cur_target_headi ng = e. get Headi ngRadi ans() ;
| ast _update_tine = cur_tine ;

hits = 0
T_medi um
P_base =

;. shots = 0 ;
= T_base = 3
1; PO =1.2

A5(100, e)
}

/| Hauano payuna.
public void
begi n_round()

A5(120, null) ;

/| OBHOBHIEHME COCTOAHMA LEJINU.
public void
refresh()

A5(140, null) ;
}

/| O6uoByeHmMe uesm.
public void
updat e( ScannedRobot Event e )

//1og( "Updating target " + name ) ;

A5(100, e)
}

/| YuuuToxeHnme Lem.
public void
destroyed()

A5(110, null) ;
}

/| TonamaHme B LeJb.
public void
hit()

A5(130, null) ;

/]l CromxHOoBeHME C LeJbD.
public void
col l'ide()

A5(135, null) ;
}

/| Tonanmaume B Hac.
public void
hit_by_bullet()

{

A5(136, null) ;
}



/| Beictpen no uesn.
public void
shoot ( doubl e firepower )

{

double T = predicted_vector.R / get_bullet_speed(firepower) ;

T=T<1?21:T

double P=PO - T * ( PO -

P=P>P0?P0: P
P=P<0?0: P

/11og( "Becrpen, P =" + P +
P=P/ 1.2

P_base ) / T _base ;

", F=" + firepower )

P_base = PO - T base * ( PO - P) / T

P_base = P_base > PO ? PO :

P_base = P_base <0 ? 0 :

P_base

P_base ;

T medium= ( T_medium+ T ) / 2 ;

/11og( "locme, P=" + P +
shot s++ ;
}
/] CBpoc cTaTuCTUKM CKOPOCTM.
public void
reset _speed_history()
{
med w=w;
med v = v ;
}

/'l llens conposoxmaeTcs.
publ i c bool ean
is_tracked()

return y5 == 2
}

/'l Tlens He obHapyxeHa.
publ i c bool ean
i s_unknown()

return y5 == ;

}

, Pb =" + P_base + ",

[l Bwa sm LeJjlb ODHOBJIEHA IIOCJIe YyKa33aHHOTO BPEMEHN.

publ i c bool ean

was_scanned_after( |l ong scan_tinme )

return | ast_update_time > scan_tine ;

}

/| BepHyTh ONTUMAaJIbHY® MOWHOCTL BHCTPEJAa [0 BalaHHOM LEJu.

public doubl e
get _firepower( double P)

* R/ (( PO -

{
double R = predicted_vector.R
double S = ( PO - P_base )
double F=( 20- S) / 3.0
/llog( "F =" +F)

F=F > max_firepower ? nax_firepower : F ;

double damage = F * 3

+(F>1722* (F1)

i f( damage > cur_target _life )

if( cur_target life < 3)

{
=

F
}

cur_target_life / 3.0 ;
F<01?201: F

P )*T_base )

0) ;

Tm="

’

+ T_nedium)
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el se

F = (cur_target life + 2.0) / 5.0 ;

}
}
if( F<0.1)
if( (R<long_range) && (cur_life > life_warning) )
F=01;
el se
if( ( cur_target life > cur_life)
&% ( (cur_tine - last_fire_tine) > fire_delay_critical ))
F=01;
}
}
el se
if( cur_life <life_critical )
{
F=F>cur_life/ 5?cur_lifel 5: F;
F=F<01?201: F;
if( cur_life <0.2)
F=20;
}
}
/[11og( "get_firepower: F =" +F+", R=" +R+", Pb =" + P_base
I +", PO="+P0O+", Tb=" +Tbase+", P=" +P) ;
return F ;

}
/'l Paccuurars rpyboe ynpexmeHue.
public vect _t
predict_position_roughl y( double bullet_speed, double prediction_gap )
doubl e cur_bullet_tine ;
cur_bullet_tinme = prediction_gap + R/ bullet_speed ;
predi cted_vector.reset( a, R) ;
if( R> close_range )
i{f( Mat h. abs(v) > precision )

predi cted_vector.add( get_path( med_v, nmed_w,
cur_target _heading, cur_bullet_tine ))
}

}

return predicted_vector ;

}

/| PaccuuraTe TOUHOE yNpexIeHUE.
public vect _t
predict_position_exactly( double bullet_speed, double prediction_gap )

predict_position( v, w, bullet_speed, prediction_gap ) ;

return predicted_vector ;

}

// PaccuuraTh YCPpeIOHeHHOe YIIpeXIeHNe.
public vect _t
predi ct _position_nedi um doubl e bullet_speed, double prediction_gap )

predict_position( med_v, ned_w, bullet_speed, prediction_gap ) ;

return predicted_vector ;

}

44



/| BuBecTuM CTaTUCTHUKY.

public void
show_statistics()
{
log( "---- Craructuka mna " + name + " ----" ) ;
| og( "Buicrpesos: " + shots + ", nomamamwi: " + hits ) ;
| og( "Beposarnocrs: " + hits/shots + ", 6casosaa: " + P_base ) ;
log( "--------- ")
}

/| Peammuzaumsa arsTomaTa AbL.
private void
A5( int e, Event robocode_event )

{
i nt y_old = y5 ;

i f( OBJECTS_LOGGAE NG )
log( "Ina obvexra 'lems' (" + name + "):" ) ;

i f( A5_BEG N_LOGGE NG )
| og_begin( "A5", y5, e ) ;

switch( y5)
{

case 0O:
if( e ==100 ) { z1001(robocode_event) ; y5 =2 ; }
el se
if( e ==130 ) { z1010(robocode_event) ; y5 =2 ; }
el se
if( e ==135 || e == 136 ) y5 = 2 ;
el se
if( == 140 && x1000() ) y5 =1 ;
break ;
case 1:
if( e ==100 ) { z1001(robocode_event) ; y5 =2 ; }
el se
if( e ==130 ) { z1010(robocode_event) ; y5 =2 ; }
el se
if( e ==135 || e == 136 ) y5 = 2 ;
el se
if( e ==120) y5 =0 ;
break ;
case 2:
if( e ==110 || e == 140 && x1000() ) y5 =1 ;
el se
if( e ==120) y5 =0 ;
el se

if( e ==100)

{ z1001(robocode_event) ; }

el se

if( e ==130)

{ z1010(robocode_event) ; }
break ;

defaul t :
i f( A5_ERROR _LOGG NG )
log error( "A5", y5) ;
}

if( ys!=y old)

i f( A5_TRANS LOGA NG )
log_trans( "A5", y5, y_old ) ;

switch( y5 )
{

case O:
z1000() ;
break ;

case 1:
z1000() ;
break ;

—



i f( A5_END _LOGA NG )
log_end( "A5", y5) ;

[]*** Peanuzaumsa BXOOHHX [ePEMEHHEIX
private bool ean
x1000()

bool ean result = (cur_tine - |ast_update_tinme) > old_info ;

i f( INPUTS_LOGG NG )
I og_i nput ( "x1000", "Vupopmaumsa o uemm ycrapesa", result ) ;
return result ;

}

[]*** Peanmmzauusa BHXOIHEIX BO3OEMCTBUIML.
private void
21000()

i f( OUTPUTS_LOGG NG )
| og_out put ( "z1000", "C6pocurs napaveTpe uesm"' ) ;

med w=oldw=w=0 ;
dv = 0 ;

med v = old v =v =0 ;
| ast _update_tine = 0 ;
predi cted_vector.reset() ;

}

private void
z1001( Event event )

i f( OUTPUTS_LOGG NG )
| og_out put ( "z1001", "O6HoBMTE mapaMeTpe uLesu" ) ;

if( last_update_time !'= cur_tine )
{
ScannedRobot Event e = (ScannedRobot Event) event

//1og( "Updating target " + name ) ;
cur_target life = e.getLife() ;
R = Mat h. abs(e. getDi stance()) ;
a normel i ze_angl e( get Headi ngRadi ans() + e.getBearingRadi ans()) ;

= v
get Vel ocity() ;
= (
V -

ol o

v

e.
R
= (

ol d_target_headi ng = cur_target_heading ;

cur_target _headi ng = nornalize_angl e(e. get Headi ngRadi ans())

old w=w,;

w = get_angle_di ff(old_target_headi ng, cur_target_headi ng)
/(cur_time - last_update_tine)

med w=(w+ nmedw / 2.0 ;

v + med.v) / 2.0 ;
old_v)/( cur_time - last_update_tine ) ;

oz<o

’
’

/llog( "v="+v+" dv="4+dv+", w="+w+", accelerating ="
/1 + accelerating + ", braking =" + braking )
/1log( "w=" +w)

| ast _update_time = cur_tine ;

/11og( "Update (" + nane + "): a =" + a*180/PI + ", R=" + R)
}
}

private void
z1010( Event e )

i f( OUTPUTS_LOGGE NG )
| og_output ( "z1010", "OBHOBMUTH CTATMCTMUKYy NONANAHWIA B Lesb" ) ;

double P = PO - T_nedium* ( PO - P_base ) / T_base

P=P* 1.4,



P=P>P0?P0: P;

P=P<0?20: P,

P_base = PO - T base * ( PO - P ) / T_medium;
P_base = P_base > PO ? PO : P_base ;

P_base = P_base < 0 ? 0 : P_base ;

hits++ ;

}

/] *** BcrnomoraTesbHEIE METOHL

/| PaccuuraTh ymnpexmeHue C ydeToOM
[l - omnuumsa BO BpeMeHM MNomJieTa MyJiu;
[l - moro, uro BHCTpesn Oymer c 3amepxkol Ha Pprediction_gap
private vect _t
predict_position( double v, double w,
doubl e bul | et _speed, double prediction_gap )

{
final int maxi num.iterations =5 ;
doubl e old_bullet_tinme, cur_bullet_tine ;
i nt i =0 ;
vect _t cur_prediction = new vect _t() ;
i f( R < point_blank_range )
{
cur_prediction.reset( a, R) ;
}
el se
if( Math.abs(v) > precision )
{
old_bullet_tinme = cur_bullet_time = prediction_gap + R/ bullet_speed ;
collision_detected = fal se ;
cur_prediction = get_predicted_point( v, w, cur_bullet_tinme, true ) ;
if( 'collision_detected )
for( i =0 ; i <mximnumiterations ; i++ )
{
old_bullet_tine = cur_bullet_time ;
cur_bullet_tinme = prediction_gap + cur_prediction.R/ bullet_speed ;
if( Math.abs( cur_bullet_time - old_bullet_time ) < 0.5 ) break ;
cur_prediction = get_predicted_point( v, w, cur_bullet_time, false ) ;
}
/110g( "KommuecrBo mrepaumi: " + i++ ) ;
}
el se
{ o
cur_prediction.reset( a, R) ;
}
predi cted_vector.reset( cur_prediction.a, cur_prediction.R) ;
return predicted_vector ;
}

/| PacumraTh ydYacTOK TPAEKTOPUM C HEUBMEHHOM CKOPOCTHI
private vect_t
get _predicted_point( double v, double w,

doubl e t, bool ean check_collisions )
{

vect _t cur_prediction = new vect_t( a, R) ;
/| CumTaem oT Hamero TaHKa, TaK KaK HaOo MOJYYUTH
// aBCOoJIITHEIE KOOpOMHATEL IJiA INPOBEPKM BBIJIETA.
doubl e time_discret =5 ;

i f( check_collisions )
{
/'l Y6oruit (o pexkypeHTHOU (opmyJsie) crnocof MNomcyeTa TOUKMU
/| cToNkKHOBEHMS Leu CO CTEeHOM
/| PaszbuBaeM BeChb ydyaCTOK TPAEKTOPMU Ha KyCKM U
/] nna xaxmoro Kycka NpOBepsAeM BHXOI 3a TpaHMIly.
/]l Ecnu BHIXOI 3a TpaHMly NpOouU30mesl - oNpereideMm
/| TOUHHIY MOMEHT BHXOHA M CUMTAEeM 3aHOBO MYTh,
/| npomeslaHHBEN OT MCXOIHOM TOUKM IO PACCUMTAHHOT'O MOMEHTA BHXOZA



for( double i =0 ; i*time_discret <t

{

;i)
double tine_delta = Math.min( tine_discret,

t - i*time_discret ) ;
cur_prediction.add( get_path( v, w, cur_target_heading, time_delta )) ;
if( vector_out_of field( cur_prediction) )

{
/| llens BwUIETENA.
/]l MomeHT BpemeHU, B KOTOPHIM 3TO MNPOU3OULUIO,
[l nexur B unrepmaye [i*time_discret ; i*tine_discret + tinme_delta].
/| Daneme cumMTaTe MO maTaM.

collision_detected = true ;
cur_prediction.reset( a, R) ;
cur_prediction.add( get_path( v, w, cur_target_heading, i*tine_discret

for( int j =1 ; j <=time_delta ; j++)

{
cur_prediction.add( get_path( v, w, cur_target_heading, 1))
if( vector_out_of _field( cur_prediction) )

{

’

// Onpeﬂeﬂmnm TOYHEI MOMEHT BBEIXOa LeJIM 3a IT'PaHUIly IIO0JIA.
/1l On pasen i*tine_discret + j.
/| Taxym oBpasoM, HaAZO COCUMTAThH IyTh 3a 3TO BpPEMs
cur_prediction.reset( a, R) ;
cur_prediction. add(

get _path( v, w, cur_target_heading, i*tinme_discret +j ))
return cur_prediction ;

’

}
}

// Ecnim okazanmuch B 2TOM TOUKe IIPOTPaMMEL, TO LeJib IIodYeMy- TO
/| ne moexana mo xpasd 3a BpeMd, KOTOPOE PaCCUUTHIBANM [0 MaTaMm.
cur_prediction.reset( a, R) ;
cur _prediction. add(

get _path( v, w, cur_target_heading, i*tinme_discret + time_delta )) ;
return cur_prediction ;

} /] for nom muckperam BpemeHU
} /1 if( check_collisions )

/'l Ecnu okazanuch B 3TOM TOUKE NPOTPAaMME, TO LeEJb BOOOIE
/| ne BHxXOmmMna 3a mpeness MOJIA.
cur_prediction.reset( a, R) ;
cur _prediction.add(
get _path( v, w, cur_target_heading, t )) ;

return cur_prediction ;

}

// Onpenem/mb, BBEIXOOUT JIMI BEKTOP, HaHpaBJ‘IeHHbHZ us3
// TeKylWero IIOJIOXeHMA TaHKa 3a T'PaHuLy II0JIA.
private bool ean

vector _out _of field( vect_t vector )

double x, y ;
X = getX() + vector.x ;
y = getY() + vector.y ;

0 + collision_delta

battlefield width - collision_delta

0 + collision_delta

battlefield_height - collision_delta ) ;

V ANV A

return (X
[l x
[y
Iy

} /1 target_t class.



|| ======
/'l Knacc "BexTop".

11

public class vect_t extends bject

{

[[*** ArpubyTHL
public double a, R

[]*** KOHCTPYKTOPHL
vect _t ()
{ reset() ; } ;

X, ¥y

vect _t( double al, double Rl )

{ reset(al,Rl) ; }

/| CBpocuTb KOOPIVHATEHL

public void reset()
{a=0; R=0; x

=0; y=0;1}

/]l CBpocurTe KOOPIMHATHL
public void reset( double al, double Rl )

{a=al; R=RL;

/| Tpubaeurs BEKTOD.

x = RL * Math.sin(al) ;

public void add( vect_t vect2)

adddec( vect 2. x,

/| TpubaBure BEKTOP,

vect2.y ) ;

y

R1 * Mat h.cos(al)

3aIaHHB B IeKapTOBOM CMUCTeMe KOOPIMHAT.

}

Y 11

public voi d adddec( double x2, double y2 )
{

double al = a, RL = R x1 =x, yl =y ;

double x3 =0, y3 =0 ;

double a3 = 0, R3 =0 ;

x3 = x1 + x2 ;

y3 =yl +y2;

R3 = x3 * x3 + y3 * y3;

X =x3; y =y3,;

if( RB<0) return ;

R3 = Math.sqgrt( R3 ) ;

a3 = get _angle( x3, y3) ;

a = nornalize_angl e(a3) ;

}

/| TpubaBure BEKTOP,

R =

R3 ;

3aIaHHB B palXalJibHOM CcuCTeMe KOOPIMHAT.

" + al*180/ Pl )
" + a2*180/ Pl )
" + a3*180/ Pl )

public void addrad( double a2, double R2 )
{
double al = a, Rl = R x1 =x, yl =y ;
double x2 =0, y2 =0 ;
double x3 =0, y3 =0 ;
double a3 = 0, R3 =0 ;
x2 = R2 * Math.sin(a2) ; y2 = R2 * Math.cos(a2) ;
X3 = x1 + x2 ;
y3 =yl +y2
R3 = x3 * x3 + y3 * y3;
X =X3,;, Yy =y3,;
if( RB<0) return ;
R3 = Math.sqgrt( R3 ) ;
a3 = get _angle( x3, y3) ;
[l1Tog( "x1 =" +x1 +", yl =" +yl + ", al =
[1log( "x2 =" +x2 +", y2 =" +y2 + ", a2 =
[l11og( "x3 =" +x3 +", y3 =" +y3 +", a3 =
[1log( "---"") ;
a = nornalize_angle(a3) ; R=R3 ;
[/log( "(" +al +"," +RL+ ") + (" +a2 +",
11 +a3 +"," + RB+")" ) ;

/1 vect_t class.
Knacc " Cynepsuzop”.

1
’

}
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12. ®éparMeHT mpoTokoyia 605 ABYX TaHKOB

Ina obwekTa ' Cynepeusop'

{ AO: AsTomar AO zanymen B cocroaHuu 0 c cobuiruem €9

* z10_0: MHuMumanmsaumsd OpM 3alycKe

T AO: Asromar AO nepemen u3s cocrosHus 0 B cocroaHme 1
* 210_1: Uumumanmsauys B Hauvajle payHIa

* k%

Payun 1

* z10_2: MHuumanmsauusd B Hadajle wara
} AO: ABromar A0 zaBepumsn cBoo pabory B cocrosaHum 1
--------- O --------- Hawaneumn war (e9)
Ina obvekTa ' CynepBusop'
{ AO: Aeromar AO0 zanymen B cocrosuum 1 c coburmem €10
* z10_2: MHuumanmsauus B Hadasle wara
} AO: ABromar A0 3aBepumsn cBoo paborTy B cocrosaHum 1
Ina obvekTa ' Crpesok’
{ Al: Astomar Al zanymen B cocroaHum 0 c coburuem €10
* 7z30: BwBparTh Lelb
* z70: COpoCMTBb MCTOPMIO MaHEBPMPOBAHMUS LIEJM
* z50_1: Paccuurars rpy6oe ynpexneHMe M HANPaBUTh [IYLKY
} Al: Asromar Al zaBepumsn cBow pabory B cocrosaHum 0O
{ A2: AsTomar A2 zanymen B cocroaHum 0 c coburuem €10
i x10: ToncueT CKOPOCTM OXJIaXIeHMA MNymKM 3apepmen? - HET
* z35: MomcueT CKOPOCTU OXJIAXIEHUS MYLUKU
} A2: Astomar A2 zaBepums ceow pabory B cocrosHuu 0
Ina obvexTa ' Pamap'
{ A4: AsTomar A4 zanymen B cocroaHum 0 c coburuem €10
i x70: luxn ckaHupoBaHusa 3aBepueH? - HET
* z100_0: TMoeepuHyThb pamap BJIEBO
} Ad: Astomar A4 zaBepums ceow pabory B cocrosHuu 0
Ina obbekTa ' BomuTesib'
{ A3: AsTomar A3 zanymen B cocroaHum 0 c coburuem €10
i x100: Bpar 6musxo? - A
x110: Cpaboran raivep 11107 - IA
2200_0: MuuMumammMsaumsa OBMKEHMS [O TpaeKTopuu ' MasTHUK
z200_1: JobGaBuTh CiydarHyi COCTABJANIYD K TpaeKkTopur ' MasgTHMK
z200_2: OnpemesmTb HaNpaBJIEHME U CKOPOCTH NOBMKEHUS ' MasTHUK
} A3: Aeromar A3 szaBepumsn cBow pabory B cocrosaHum O

!
|
*
*
*

--------- 30 --------- BmicTpen no uenn
Ina obwexra 'lems' (gg. Tarsier):
{ A5: AsTomar A5 zanymen B cocrosHuu 2 c cobeiruem €100
* 71001: O6GHOBMTHL HapaMeTphl LEJu
} A5: ABromar A5 3aBepumsn CBOKW pPaboTy B COCTOAHUM 2
Ina obvekTa ' Cynepeusop'
{ AO: Aeromar A0 szanymen B cocrosumm 1 c coburmem €10
* z10_2: MHuumanmsauus B Hadajsle wara
Ina obwexra 'lems' (gg. Tarsier):
{ A5: AsTomar A5 zanymen B cocrosgHuu 2 c cobeiruem €140
i x1000: Mudopmaumsa o uenm ycrapena? - HET
} A5: Aeromar A5 3zaBepums CBOW pPaboTy B COCTOAHUM 2
} AO: ABromar A0 3aBepumsn cBow paborTy B cocrosaHum 1
Ina obwekTa ' Crpesiok’
{ Al: Astomar Al zanymen B cocTodHum 3 c coburuem €10
i Xx26: Ilens norepsana? - HET
i x21: Oymxa oxmammuiacb? - JA
i x50: HapemeHme TouHOe? - JA
* 7260: BricTpen
T Al: Astomar Al nepemes m3 cocrosHus 3 B cocrosHue 0
* 7z30: BwBpaTh Lelb
* z70: COpoOCUTH MCTOPUI MAHEBPMPOBAHMA LEJM
} Al: Asromar Al zaBepumn cBow pabory B cocrosaHum O
{ A2: ABromar A2 szanymen B cocrosuum 1 c coburmem €10
} A2: ABromar A2 szaBepumsn CBOKW paborTy B cocroAHum 1
Ina obvexTa ' Pamap'
{ A4: Aeromar A4 szanymen B cocrosuum 0 c coburmem €10
i x70: Iukn ckaHMpoBaHMsa 3asBepuweH? - A
i x80: IMpoitnennwit pamapom nyTe Mensme 180 rpamycos? - IA
* z101_0: COpocuTb mnaMsaTb NPOMIEHHOT'O panapoM IyTu
T A4: Asromar A4 nepemen u3s cocrosHus 0 B cocroaHme 1
* z100_1: TMomepHyTh pamap BIPaBO
} A4: Asromar A4 zaBepumsn cBoo paborTy B cocrosaHum 1
Ina obbekTa ' BomuTesib'
{ A3: AsTomar A3 zanymen B cocroaHum 0 c coburuem €10
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i x100: Bpar 6mmsko? - JA
i x110: CpaGoran Tatmep T110? - 1A
* z2200_0: MHMumammsaumsa OBMKEHMS [O TpPaeKTopuu ' MasTHUK
* z2200_1: JoGaBuUThb CaydalHyln COCTAaBJIALIYID K TpaeKTopuu ' MasgTHUK
* z200_2: OmnpenmenuTh HaNpaBJIeHME M CKOPOCTH ABWXeHMUS ' MagTHMK
} A3: Asromar A3 3zaBepums cBow paborTy B cocroaHuu 0

--------- 42 --------- Nonapaume B uens (€130)
Ina obwexra 'lems' (gg. Tarsier):
A5: Aprtomar A5 zanymeH B cocTogHMu 2 ¢ cobeirmem €100
* z1001: OGHOBMTL NIapaMeTpHl LeJu
} A5: Asromar A5 3aBepums CBOKO pPaboTy B COCTOSHUM 2
Ina obvexra 'Uenb' (Qgg. Tarsier):
A5: ApTtomar A5 zanymeH B cocTogHMu 2 ¢ cobweirmem €130
* 71010: OBHOBUTE CTATUCTMUKY NONAaNaHMM B LEJb
} A5: Asromar A5 3aBepumy CBOO pPaboTy B COCTOSHUM 2
Inia obwekTa ' Cynepeusop'
{ AO: Asromar AQ0 zanymen B cocrosaHum 1 c coburuem €10
* z10_2: MHuMumanmsauusd B Hadajle wara
Ina obvekra 'lems' (gg. Tarsier):
{ A5: Asromar A5 zanymen B cocrosaHum 2 c coburuem €140
i x1000: Mudopmaumsa o uenm ycrapena? - HET
} A5: Asromar A5 3aBepumy CBOO pPaboTy B COCTOSHUM 2
} AO: Asromar A0 saBepums cBOoO paboTy B COCTOAHMM 1
Ina obvexTa ' Crpesok’
{ Al: Asromar Al zanymen B coctosaHum 1 c coburuem €10
i Xx26: Iens norepsana? - HET
i x20: Oyumka cxopo oxsamurca? - HET
* z50_1: Paccuurars rpyboe ynpexneHMe UM HANPABUTL IYLKY
} Al: Asromar Al saBepums CBOO pPaboOTy B COCTOSHUM
{ A2: Asromar A2 zanymen B cocrodHum 1 c coburuem €10
} A2: AsTomar A2 s3aBepums CBOO paboTy B COCTOSHMM 1
Ina obvexTa ' Pamap'
{ Ad4: Asromar A4 sanymenH B cocroaHuu 1 c cobmrmem €10
i X70: luxn ckaHupoBaHua 3aBepueH? - A
i x80: Mpornenuwt pamapoMm nyTs Mmenbme 180 rpamycos? - IA
* z101_0: CBpocuTb naMsaTh NPOMIEHHOTO pPanapoM IyTu
T A4: AsTomar A4 nepemes m3 cocrosuus 1 B cocrosHme 0O
* z100_0: TMomBepHyTh pamap BJEBO
} A4: Asromar A4 saBepums ceow patory B cocrTosHuym 0
Ina ofvexTa ' Bomuress'
{ A3: Asromar A3 szanymen B cocroaHuu 0 c cobmrmem €10
i x100: Bpar 6mmsko? - JA
i x110: CpaGoran Tatmep T110? - 1A
* z200_0: MVuuumamusauus OBUXEHMS [0 TpaeKkTopum ' MagTHMK
* z2200_1: JoGaBuUThb CaydalHy®n COCTAaBJIALIYID K TpaeKTopuu ' MasTHUK
* z200_2: OmnpenmenuTh HaNpaBJIeHME M CKOPOCTH OBMXeHMS ' MagTHMK
} A3: Asromar A3 3zaBepums cBow paborTy B cocroaHuu 0

--------- 59 --------- Nonanaume B Hac (e45)
Ina obvekra 'Uens' (Qgg. Tarsier):
A5: AsTomar A5 3anymeH B cocTogHMu 2 ¢ cobeirmem €100
* z1001: OGHOBMTL NIapaMeTpHl LieJu
} A5: AsTomar A5 3aBepums CBOO pPaboTy B COCTOSHUM 2
Ina ofvexTa ' Bomuresns'
{ A3: Asromar A3 zanymen B cocrosaHum 0 c coburuem €45
i x100: Bpar 6musxo? - A
i x110: CpaGoran ramvep T110? - IA
* z200_0: MVuuumamusauus OBUXEHMS [0 TpaeKkTopum ' MagaTHMK
* z2200_1: JoGaBuThb CaydalHyn COCTAaBJIALIYID K TpaeKTopuu ' MasTHUK
* z200_2: OnpenenuTb HaNpaBJeHME M CKOPOCTH OBMXeHMs ' MasTHMK
} A3: Asromar A3 s3aBepums ceow patory B cocrosHum 0
Ina obvekra 'Uenb' (gg. Tarsier):
{ A5: AprTomar A5 sanymeH B cocToaHuM 2 c cobuTueMm €136
} A5: Asromar A5 3aBepumy CBOO pPaboTy B COCTOSHUM 2
Ina ofwekTa ' CynepBusop'
{ AO: Asromar A0 sanymen B cocroaHuu 1 c cobmrmem €10
* z10_2: MHuumanmsauus B Hadajsle wara
Ina obwexra 'lems' (gg. Tarsier):
{ A5: Asromar A5 zanymen B cocrosaHum 2 c coburuem €140
i x1000: WUudpopmaumsa o uenm ycrapena? - HET
} A5: Asromar A5 3aBepums CBOW pPaboTy B COCTOSHUM 2
} AO: Asromar A0 3aBepums CcBOO pPaboTy B COCTOSHMM 1
Ina obvekTa ' Crpesok’
{ Al: Asromar Al zanymen B cocTosaHum 2 c coburuem €10
i X26: Lenb norepsua? - HET
i x30: o xoHIa NoBOpPOTa NyWKM MeHblle NBYyX xOmoB? - IIA



i X22: Jo xoHLa OXJaXHeHMs NyNKU MeHblle OBYyX XOomobs? - JA
T Al: Asromar Al nepemen M3 COCTOSHUA 2 B COCTOAHME 3
* z40: PaccumMmTaTh MOWHOCTL BHCTpEJA
* z50_0: PaccumraTh TOYHOE YyNpEXIEHME UM HANPABUTL [IYLKY
} Al: Asromar Al saBepums CBOKO pPaboTy B COCTOSHUM
{ A2: Asromar A2 zanymen B cocTosHum 1 c coburuem €10
} A2: AsTomar A2 saBepums CBOO paboTy B COCTOAHMM 1
Ina obvekTa ' Pamap'
{ A4: Asromar A4 zanymen B cocrosaHum 0 c coburuem €10
i X70: luxn ckaHupoBaHua 3aBepueH? - JA
i x80: Mpornenuwt pamapoMm nyrs Mmenbme 180 rpamycos? - IA
* z101_0: CBpocuTb NaMsaTh NPOMIEHHOTO pPanapoM IyTu
T A4: AsTomar A4 nepemes u3z cocrosuus 0 B cocrosHme 1
* z100_1: MoBepHyTb pamap BIPaBO
} A4: Asromar A4 saBepums cBOO paboTy B COCTOAHMM 1
Ina ofvexkTa ' Bomuresns'
{ A3: Asromar A3 sanymen B cocroaHuu 0 c cobmrmem €10
i x100: Bpar 6mmsko? - JA
x110: Cpaboran raivep 11107 - IA
z200_0: Manumanmsaumsa OBWKEHUS [0 TPAeKTopuM ' MasTHUK
z200_1: [oGaBuThb CaydalHyn COCTAaBJIALIYID K TPaeKTopuu ' MasTHMK
z200_2: OnpemesnThb HaNpaBJlleHME U CKOPOCTH NOBWKEHUS ' MagaTHUK
} A3: Asromar A3 3zaBepumsi cBow paborTy B cocroaHuu 0

|
|
*
*
*

--------- 332 --------- Kouen payugma (e20)
Ina obvekra 'Uenb' (gg. Tarsier):
A5: Aprtomar A5 zanymeH B cocTogHMu 2 ¢ cobeirmem €100
* z1001: OGHOBMTL NIapaMeTpHl LeJu
} A5: AsrTomar A5 saBepums CBOKO pPaboTy B COCTOSHUM 2
Inia obwekTa ' Cynepeusop'
{ AO: Asromar AQ0 zanymen B cocrosHum 1 c coburuem €10
* z10_2: MHuumanmsauusd B Hadajle wara
Ina obvekra 'Uenb' (Qgg. Tarsier):
{ A5: ApTomar A5 sanymeH B cocToaHMu 2 c cobumruem €140
i x1000: Mudopmaumsa o uenm ycrapena? - HET
} A5: Asromar A5 3aBepumy CBOO pPaboTy B COCTOSHUM 2
} AO: Asromar A0 3aBepums CBOO paboTy B COCTOSHMM 1
Inst obvekra ' Crpesiok’
{ Al: Asromar Al sanymen B cocroaHuu 0 c cobmrmem €10
i x25: lens BuBpana? - JA
T Al: Asrtomar Al nepemes u3 cocrosuus 0 B cocrosHme 1
* z50_1: Paccuurars rpyboe ynpexneHMe UM HANPABUTL [IYLKY
} Al: Asromar Al 3aBepums CBOWO pPaboTy B COCTOSHUM
{ A2: Asromar A2 sanymeH B cocroaHuu 1 c cobmrmem €10
} A2: AsTomar A2 saBepums CBOO paboTy B COCTOAHMM 1
Ina obvexTa ' Pamap'
{ Ad4: Asromar A4 sanymenH B cocroaHuu 1 c cobmrmem €10
i x70: Hukn ckaHMpoBaHMa 3asBepuweH? - A
i x80: IMpoitnennwit pamapom nyTe Mensme 180 rpamycos? - IA
* z101_0: CBpocuTb naMsaTh NPOMIEHHOTO pPanapoM IyTu
T A4: AsTomar A4 nepemes m3 cocrosuus 1 B cocrosHme 0O
* z100_0: TMomBepHyTh pamap BJIEBO
} A4: Asromar A4 szaBepums cBow patory B cocrosHuy 0
Ina obbekTa ' BoouTesib'
{ A3: Asromar A3 sanymen B cocroaHuu 0 c cobmrmem €10
i x100: Bpar 6mmsko? - JA
x110: Cpa6oran rTammep T110? - 1A
2200_0: MuuumammMsaumsa OBMKEHMS [IO TPaeKTopuu ' MasaTHUK
z200_1: JobGaBuTh ciydarHyi COCTABJALIYD K TpaeKTopur ' MasgTHMK
z200_2: OnpemesnThb HaNpaBJlIeHME U CKOPOCTH NOBMWKEHUS ' MagaTHUK
} A3: Asromar A3 3zaBepums cBow patory B cocrosHuy 0
Inia obwekTa ' Cynepeusop'
{ AO0: Asromar AQ0 zanymen B cocrosHum 1 c coburuem €20
T AO: Asromar AO0 nepemen u3s cocrosHus 1 B cocroaHume 2
* 7z20: BelBeCTM CTATUCTUKY PayHIa
---- Cratucruka niasg gg. Tarsier ----
BoicTpesios: 23, nomnamaHuit 5
Beposaruocts: 0.217, 6asomasa: 0.943

|
|
*
*
*

BecTpesnios: 23, nomamaHwi. 5, npomaxos: 18

MerkoctTh. 0.227

Monamn B Hac. 1

CronkHOBeHUn co creHamu: 0

} AO: Asromar AO 3aBepums CBOO pPaboTy B COCTOSHUM 2



