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) MATEPUAJIbI
NATON OTKPLITOM HAYUYHOW KOH®EPEHLINY

CEKUA COMPUTER SCIENCE

12 pEKABPA 2006 roaA

[ PA®VK PABOTbl KOH®EPE HLI

12 AEKABPA, BTOPHUNK

9% _9® _—  OTKpbITWE KOHDEPEHLMM
(AKTOBBI 3a/1, 1 3TaX)
9%*-12° — Pa6oTa cexkuwii.

PerucTpaums y4acTHUKOB.
12%°-12* — [epepbis.

12%°-14%° —  PaboTa ceKLmil.
14%°-14*° — [epepbis.
14°-16° — PaboTa CeKLMiA.
16*°-162 — Mepepbis.
16"-18% — PaboTa ceKuuii.

13 AEKABPA, CPEOA
15% — IMogBse/eHne UTOroB. 3aKpbITVe KOH(ePeHLMN.

BHUMAHNIO YUACTHNKOB
N HAYUHbBIX PYKOBOAUTENEN

Bce martepuanbl NOKNAL0B HeO06X0AMMO MpeAcTaBuUTb B OprkoMuTeT 3abnaro-
BPEMEHHO, A0 Hayasa KOHepeHumn ans nybnmkaumm B COOPHMKe TPYAOB KOHMe-
PEHLIMM 1 Ha caliTe WKO/bl B VIHTEpHETE.

MaTepuasibl NPUHUMAOTCS B 3/1EKTPOHHOW (HOpMe OTBETCTBEHHBLIMU 3a CEKLNN.

Mo noBody MCMNOMb30BaHUS MPOEKLMOHHON TEXHUKM W/UNKM OCOBbLIX YCOBWUIA
A0K/aaa npocbba KOHCY/IbTUPOBATLCA C OTBETCTBEHHBIMM 38 CEKLMMN.

PacnncaHue JoKnagos OyAeT BbIBELLEHO AOMOTHUTE/LHO.
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N3 NMONOYKEHNA OB OTKPbITON HAYUYHOW
KOH®PEPEHUNN NTNLIEA

O[HO 13 Ba>KHENLLNX 3aa4 CreLyanm3npoBaHHbIX LUKON SBNSeTCS 3aada pas-
BUTUS CaMOCTOATE/bHbIX HABbIKOB MCCNEA0BATENLCKON PaboThl Y LUKONbHUKOB.
Ons noanep>KKn pebaT, 3aMHTEPECOBaHHbIX B Takon (hopme 00yyeHus, B nuLee
B 2002 rogy 6bina npoBefdeHa NpobHas Hay4yHas KOHGepeHUWs
LLUKO/MbHMKOB. Ha Heii 6bINo 3acnyliaHo AecsiThb A0Ka4oB No (m3nke, MaTemMaTHKe
M NporpaMMupoBaHnio. XOTH KOH(epeHUmMs Obina nposefeHa B HeyfobOHoe An1s
LLKO/IbHNKOB BpeMs (KOHeL, Mast) 1 AOKIafuvKu U3 ApYrux LUKON He Mpuriawanic,
KOH(pepeHuys, No HalMM OLeHKaM, MpoLia YCreLHo: NpuwleaLlne WKOMbHUKKM Mpo-
SBUIN GONbLUON MHTEPEC M aKTUBHO y4aCcTBOBa/IM B OOCY>KAEHUM COLEP>KaHus
[OKNafo0B. B CBA3N C 3TUM y OpraHn3aTOpPOB KOH(EPEHLMN BO3HMKNA MbIC/b O He-
ob6xoaumMocTK 60/1ee cMCcTeMaTUYECKOW paboThl CO LUKOMbHUKaMK, NPOSBMBLUMMM
WHTEPEC K Hay4HON paboTe, B TeYeHNe BCEro roga.

B CBA3N C 3TVM e>XKerofHo B KOHLEe HOA0ps — Hauvane Aekabps ycTpavBaTb
TPaAULMOHHYIO HayYHYH0 KOHMDEPEHLMIO LLKOMbHWKOB, Ha KOTOPOW 3acnylumeaTb
NOKNaabl, 0TO6pPaHHble OPrKOMUTETOM KOHJIepeHUun. Tak Kak aTa KoHJepeHuus
OyaeT NPOBOAMTLCA B CPOKM, MPeALLecTBYHOLME CPOKaM MPOBEAEHNA TPaaNLMOH-
HbIX Hay4HbIX KOH(EPEHUMIA LLKONbHUKOB (3MMa-BecHa), TO Ha Heé OyayT fonyc-
KaTbCA Tak>Ke JOKNafuMKN C He3aBepLUeHHbIMU UCCNe0BaHNSAMM C LieNIbio aKTUBK-
3auuy fanbHeiilein paboTbl Hag TEMOW U NOArOTOBKN AOKNAAYMKOB K BbICTYN/E-
HUAM Ha « TPagULMOHHBIX» KOHDepeHUuax. O6s3aTe/bHbIM YCNIOBMEM [0MYyCKa [0K-
nafos Ha KoHdepeHuuto 6yaeT ABNATBLCA HaMyme B UCCNef0BaHNN HOBbIX Pe3y/ib-
TaTOoB U OLUEHOK (pedhepaTuBHbIE LOKNAAbI OpraHu3aTopamy Noaaep>K1MBaThCs He
oyayT).

Ba>KHOI 0CO6EHHOCTbIO Hallein KOH(epeHUMn ABNSETCA NPUHLMNNAbHBIA OT-
Kas 0T WAeu COCTHA3ATENbHOCTU AOKNaAUMKOB. OTOMY eCcTb [Be MpuynHbl. Bo-
rnepsbIX, hopManbHas OLeHKa KavyecTBa AOKIa[0B >KHOpU CO34aéT HeynobHble yc-
NIOBMSI AN LUKOMIbHWKOB, HE YCMEBLUMX 3aBepLUMTb CBOW MCCNEA0BAHUA K MOMEHTY
MPOBEAEHNA KOHMepeHUMn 1 CTaBUT MOA BOMPOC MX yyacTue B NOJOGHOM Mepo-
npusTUX. BTOpasd npuunHa — KadKaoe pasfeneHve [0KNafoB Mo KayecTBy CO3-
NAaéT HeHY>KHble Gapbepbl B OOLLEHWN LLIKONBHUKOB MEXKY CO60A U C uneHamu
>KIopY (K TOMY >Ke OLEHKM Hay4HbIX PaboT ufeHamu >KIopn Bcerga CyobeK TUBHbI).

[lpyroin Ba>KHOW OCO6EHHOCTbIO KOHMDEPEHLMN ABNSIETCA ee OTKPbITOCTb. K
yyacTuIO npurnawarnTces (B KaYeCcTBe JOKNa4uMKOB U CyluaTeneit) Bce 3anHTepe-
COBaHHbIE LLUKOMbHMKM . MOCKBbI, & Tak>Ke rnpenogasaTenn 1 COTPYAHVUKN LLKON Y
WHCTUTYTOB.

UneHbl OprkoMmTeTa KOHgepeHUun nnLes
. P. eanHckuii, B.B. TaTapnHoB
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CEKUMA COMPUTER SCIENCE
(Mpeac. N. P. OeavHckuin)

1. BaHHuKOB 3ayapp, (10°). PaspaboTka KOMMbLIOTEPHON Urpbl XaHpa
RPG.

Llenbto paboThbl ObII0 CO3AaHME YBMEKATEIbHON KOMMbIOTEPHOW Urpbl. Ee »aHp—
RPG (role playing game) — ponesas noiuarosas crpaterus. Bbl BbICTynaete B ponu
repost CTpaHHMKa. B Ballem pacriopsbkeHun 6 pac, 3 Knacca no 2 npofeccun B Kax-
AOM. B urpe 60nbLI0e KONMMYECTBO MnpeameToB U Mo60B (Kak NPC, TaK M MOHCT-
poB). Takxke 6bln pa3paboTaH MHTEPECHBIA CHOXET C HEOXKMAAHHbLIM KOHLOM. [1po-
eKT Obl/1 peasi3oBaH C NOMOLLbIO 00 BEKTHO-OPMEHTUPOBAHHOIO MOAX04a Ha A3blKe
nporpamMmmupoBaHuns C++.

2. Bopucosa TatbsiHa (8°%). Pa3paboTka nporpammbl «FOOMitox».

Llenb paboTbl — HanucaHme rpamyeckoro NPUIoXKeHNs (KOMMNbIOTEPHON Urpbl) B
cpefe Visual C++. B xofe BbINoNHeHNA paboTbl ObIIM PacCMOTPEHbI Takue ac-
MEKTbl, KaK OOBEKTHO-OPUEHTUPOBAHHAA apXUTEKTypa MNPorpaMmbl, COObITMIHAA
MOZENb, B3aUMOAENCTBUE 0OBEKTOB, NOBOPOT N NPeobpa3oBaHmne C/I0XKHOW FreoMeT-
PUYECKOA (OUTypbl C MCMOMb30BaHNEM MaTPUL, peann3aums aroputMa «noroHus 3a
06bEKTOM, COXPaHEHMe HACTPOEK NMporpammbl B aine KoHgpurypauun. 4ns puco-
BaHNA 00BEKTOB 1CMO/b30BA/IUCH PYHKLMM COBCTBEHHBLIX M CTOPOHHUX GUBNNOTEK.

O[HOM 13 caMbIX MHTEPECHbIX YacTeil paboTbl Oblna peanusaums anropmTma no-
BOpOTa M NpeobpazoBaHNs 00bEKTA C UCMOb30BaHNeM MaTpuy,. Cnocob ¢ ucnosb-
30BaHMEM MaTpul, ABnseTcA 06onee MPOMECCUOHAIbHBIM W 3HAYUTENIbHO 6osee
yA0OHbIM, TaK KaK Mo3BOJ/ISIET paccumTarb BCe Nnpeobpa3oBaHue cpasy M 3apaHee, a
MOTOM Y>XXe MPUMEHSATb UX KO BCEM TOYKaM 00beKTa. B [oKnage paccmaTpusatoTcs
AeTany NPMMEHeHWs 3TOro MeToAa.

Lpyroin NHTEPeCHON YacTbio PaboThl OblNa peanusauus anropuTMa pacyéta Tpa-
eKTopuM 06beKTa B 3aBUCMMOCTU OT TPAeKTOpWUM [Apyroro o6bekTa, TO eCTb «Mo-
FOHW» 32 0OBEKTOM.

3. BapeHuoB Muxaun (9°). MNporpaMmma TeCTMpoBaHuUs Mo reorpadum
«NoByC++x».

Llenbio NpoekTa siBNsnacb paspaboTka nporpaMMbl reorpamyeckoro TecTMpoBa-
HUA C BO3MOXHOCTbHO BbIMNOMHATL 3alaHus MO KapTe M 0TBeYaTb Ha BOMPOCHI TeC-
TOB. OTa nporpamma NpPeaocTaBnseT peasibHble LLIAHCHI MOBLICUTL YPOBEHb 3HAHWUI
Mo reorpagun 1, COOTBETCTBEHHO, YCMNEBAEMOCTbL Ha ypokax. B xofe aoknaga pac-
CMOTPEHbI CeaytoLmMe BOMNPOChl: pa3paboTKa opmata AN XpaHEHUS [aHHbIX B
(haitnax, npeacTaBneHne reorpayeckmux 06bLEKTOB M paboTa C HMMM, pa3paboTka
YOOOHbIX CTPYKTYP [aHHbIX WU MOCTPOEHNE apXUTEKTYPbI, aHaNn3 OEACTBUI yue-
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HWKa, 06LLMe anropuTMbl TECTUPOBAHNSA, CO3AaHNS APY>XECTBEHHOIO NO/b30BaTESb-
CKOro MHTepdgeiica.

4. BapeHuos Muxaun (9°). Mporpamma «MonekynsipHoe
MOAEeIMpOBaHme».

Llenbto NpoekTa SIBNSETCA KOMMNbIOTEPHOE MOJENMPOBAHME [BUXXEHNS MONEKY/ B
6e3B03yLLUIHOM MPOCTPAHCTBE C Le/IbH AEMOHCTPALMN HEKOTOPbLIX 3aKOHOB CTaTu-
CTUKW, B YaCTHOCTW, pacnpeaeneHns Makceenna, pa3paboTka 6a3oBoOro qusnye-
CKOr0 W MHTEPENCHOrO ABMKKOB A5 Aa/bHEMLLEro pa3BMTUS U CO3AaHMe Ha UX
OCHOBe Mofenu 6pOyHOBCKOro ABMKeHWs. Pa3paboTKa NpoeKTa BeAeTCs Ha si3blKe
Java. VIHTepeiic nonb3oBatens peann3oBaH C NOMOLLbHO BCTPOEHHON NUHTEpdeNnc-
HO 6nbnmnoTekn java.awt. B foknage 6yayT pacCMOTPEHbI CeaytoLlne BOMpPoChI:
(hM3MKa B3aMMOAENCTBMSA MOMEKY/ KaK ynpyrux cep, HEKOTOpPble 3aKOHbI CTaTK-
CTUYECKON (PU3MKM M UX UCCNE0BaHME C MOMOLLLIO MOAENU, co3daHue (husnye-
CKOro ABWXKKA M ero onTMMmM3aLms, a TakXKe 0COOEHHOCTM pa3paboTKM UHTepdelica
nporpaMmbl CpeAcTBaMu Java 1 ero onTumMmn3aLmn.

5. BonblHckuii AHgpeli (10%). icnonb3oBaHne pecypcos 1 pecypc-
MeHegkepoB B Windows.

B npunoxenusx nog Windows 605bLUIOe KOMYECTBO AaHHbIX (M306pakKeHWUi,
MKOHOK, MEHIO, 1MasioroB, 3ByKOB W T.[.) XPaHATCA B BUe pecypcoB taina. daiino-
BbIMU MeHemkepamy Windows (Hanpumep, NpOBOAHMKOM) MX MPOYUTATb HEBO3-
MOXHO, HO Ha MOMOLLb MPUXOAAT pecypc-MeHemkepbl. Tak HasblBatOTCSA MpPo-
rpaMMbl, MO3BOMISAOLLME YMTATb N PeAaKTUPOBaTh pecypebl (haitna. Takum o6pa3om
Mbl MOXXEM MPOBOANUTL MPaKTUYECKU MOMHbLIN CNEKTP W3MeHeHWA NH60iMn npo-
rpaMMbl — OT ee pycumKaumm [0 U3MEHeHUs M300paXKeHUA U pefaKTUPOBaHMS
ANaNIOr0BbIX OKOH.

B Windows ee Tembl othopmieHns (T.e. M300paxKeHMs BCEX KHOMOK, (D1aXKKOB,
nepeksoyaTeneit  Apyrux aNeMeHTOB YrpaB/eHNs, BUANMBIX Ha 3KpaHe) XpaHAaTCA
B pecypcax CUCTEMHbIX (parinoB. B xoae foknaga 6yaeT NpogemMOHCTPUPOBaHO pe-
NaKTUPOBaHMe pecypcoB haitnos Windows.

6. Foxes Muxaun (8°). PaspaboTka ABYMEPHOI Urpbl, OCHOBaHHOM Ha
06bEKTHO-OPUEHTUPOBAHHOM NPOrpamMMmMpoBaHnn.

Llenbto paboTbl ABNSETCA CO3AaHMe ABYMEPHOM Urpbl, C aKTUBHbLIM MCMO/b30Ba-
Huem OO, T.e. pa3paboTKM NOrMYHOM M YA0BHOW CUCTEMbI K/1accoB, Hac/eloBa-
HUSA U MeHePKepOoB K/1acCoB B MTPOBOM NPOrpaMMMpPOBaHNN.

B xofe paboTbl 6bi1 co3aaH YA0OHbIA U MHTEPECHbIA rpaduyecKnii nHTepeinc
Urpbl, AeNatoLLMii ee NPUBNEKATENbHON. B NpoekTe ncnonb3yetcs aghekT ncesao-
3D rpadmku, ona peannsaumyM KOTOpOro Heobxoamma onpefeneHHas nocnefosa-
Te/IbHOCTb BbIBEAEHUS N306PAXKEHWNI FepOEB Ha IKPaH.

[MnaHvpyeTcsa co3faHne B UrPe OPUrnMHaIbHON CHOXXETHOW NMHWK, KoTopas ByaeT
BbIAENATb UIPY M3 pafda ee aHanoroB. byaet paspaboTaH pefakTop KapT, 3Haun-



MsaTas HayyHo-NPaKTUYecKas KoH(epeHLms niLes 9

TeNIbHO YMPOLLAOLLMIA CO3aHME HOBbIX YPOBHEN Urpbl. B HacTosLlee Bpems Be-
netcs pa3paboTKa anropMTMOB B3aUMOAENCTBINS 0O BLEKTOB Pa3/IMYHbIX TUMOB.

7. Tony6eHko Amutpuii (77). PaspaboTka urpbl «lepesBo3umk —
CUMYNATOP Aa/IbHOOOMLLINKA.

Llenbto siBnsieTca co3gaHue urpbl Ha A3bike C++. Mpu HanmMcaHMM MCMosb3YeTCs
KoMnunsTop cpedbl Dev-C++. LelicTBue nponcxoamT B OrHeHHOW 3emne, B A0NNHE
pekun. Bam BBepeH HebGO/bLLIOK FPY30BUYOK C NPOAYKTaMu, N HEOOXOAMMO pa3Be3Ty
rpy3 no BCeEM [0OMaMm, KOTOpble eCTb Ha KapTe. bybTe OCTOPOXKHbI: Be3[e ecTb He-
KOTOpble HEMPUATHOCTW, NMOAPOOHOCTU B CUCTEME MOMOLLN.

Bo Bpems pa3paboTky A nydlle No3HaKOMWU/ICA C OCHOBaMK MpPorpaMMmMpoBaHuns
nog Windows, Hayumncs nosb3oBaTbesi komnunastopom C++ u cpenoit Dev-Cpp,
Hay4u1Ccs NoMb30BaThbCA rPaUUeckoin 6UOIMOTEKOM, NOHSAN eé AOCTOMHCTBA N He-
A0CTaTKN 1 HAY4YM/CA Nydlle AyMaTb.

8. 3aiiues Bukrop (11"). PaspaboTka nporpaMmmbl nosy-
aBTOMaTUYECKOro 3/IEKTPOXNMMNYECKOIO aHa/In3a XXUAKOCTEN.

Mporpamma ATI-OKCIEPT-2006 npeaHasHadyeHa Ans npuema, maremaTtuye-
CKO 00pabOTKM N rpayeckoro rnpeacTaBnieHns B 0HOM M3 3aaHHbIX hopmM (No
BbIOOPY OrnepaTtopa) 3KCMePUMEHTASIbHbLIX [AaHHbIX, NMOYyYaeMbIX MOTEHLIMOMETPU-
YECKMM aHanmM3aTopoM Xuakoctn JycnepTt-001. paboTalolmm B pexunme Henpe-
PLIBHOIO KOHTPO/IA COCTaBa XXNAKOCTU WX B PEXXMME NMOTEHLMOMETPUYECKOTO TUT-
POBaHUA XXUAKOCTH.

AHannzatop »Xuakoctu dkcnepT-001 npeacTaBnseT coboit cneumann3npoBaHHbIin
BONIbTMETP, MO3BO/ISIOLNIA N3MEPATb 3HAYEHMSI MOTEHUMaNa Co CreumanbHbIX XK-
MWYECKMX [aTUMKOB — MOHOCENEKTUBHbIX 3/IEKTPOLO0B U Npeobpa3oBbiBaTh 3TN 3Ha-
UeHUsi B BeNIMUUHBLI pX (04HA M3 MPUHATHLIX LKA KOHLUEHTPALUWA) UK B 3HAYEHUS
KOHLUEHTpaUMn JaHHOrO KOMMOHEHTa (Hanpumep, HATPaTOB WX COME aMMOHUS).
[MpnGop MOXET HEMPEPBLIBHO M3MEPSTb 3HAUEHMS KOHLIEHTpauuii U nepeaasatb B
KomnbtoTep yepe3 COM-nopT unnum, vyepes nepexonHuk, yepes USB- nopt. Mpnbop
MOXET TaKXe BbIMOMHATb Psa APYrux (YHKUWIA, B YAaCTHOCTW, OCYLLECTBAATb MO-
TeHLMOMETPUYECKOE TUTPOBaHWE, TO €CTb YNPaBNATb Modaqen XULKOCTU 13 Creuu-
a/IbHOro YCTPOMCTBa — BHOPETKMN B 1CCNeLyeMblid 06pasel, 1 Npu 3TOM (OMKCMPOBaTb
O[JHOBPEMEHHO 3HayeHusi pX 1 06beM NOAAHHOW XMUAKOCTKW. [o/TyYeHHble 3aBUCK-
MOCTU, TaK Ha3blBaeMble KPUBbIE TUTPOBAHUA, NPUMEHAIOTCA ANA KONNYECTBEHHOI0
onpefeneHnsa cocTana XUAKOCTM MO pALY BaXKHbIX KOMIMOHEHTOB — NoKasaTeso Ku-
CMIOTHOCTU pH, KOHUEHTpauun cynbgaTos, XXECTKOCTM BOAbI U T.4. , B 3aBMCUMOCTY
OT UCMNOMb3yeMbIX NaTYMKOB aHa/M3aTopa M cocTaBa [106aBn1semoro pacrteopa (TuT-
PYIOLLIErO pacTeBopa UM TuTpaHTa). Onpefensemble Nnokasartenm UMeKT npakTuye-
CKOe 3HayeHus, BK/KOYas BOMPOCLI NPOMbILL/IEHHON 6e30MacHOCTU. B TOM 4uUC/ie
MpoLecc TUTPOBAHMSA LUMPOKO MPUMEHSETCS B YUeOHbIX Kypcax 00Leit U aHaImTuye-
CKOM XMMMUK, YTO MO3BONAET NPUMEHWUTbL AaHHbIA aHaim3aTop v nporpammy ATI-
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3KCIMEPT-2006 B y4ebHbIX Kypcax aHa/IMTUYECKOW 1 OOLLEA XUMUN N NPOMbILL-
NEHHOW 3K0N0rmu.,

Mporpamma ocyulecTBnseT ynpasneHne COM-nopTtom 1 obecnevmBaeT CUUTLIBA-
HVe, pacrno3HaBaHMe W COPTUPOBKY [AaHHbIX, MOCTYMaloWmMX C aHaimsaTopa JKc-
nepT-001 B pas/IMyHbIX peXxxrMmMax paboTbl: HEMOCPEACTBEHHO MPU M3MEPEeHWUU, B
npoLecce TUTPOBaHWA, a TaKXKe MPU CUMTbIBAHUWN Pe3y/IbTaToOB paHee CAe/laHHbIX
M3MEPEHUI U3 NaMATK aHanmM3aTopa.. NoAKMOYeHHOro yepes COM-nopT. [aHHble,
npeacTaBnsAoWmMe Co60iM 3HaUYeHMsT NOoTeHUMana UM pX, U COOTBETCTBYHOLLME UM
3Ha4YeHns obbema B MPoLecce TUTPOBAHNA BHOCATCA B Tab/Muy v MOTYT ObITb MPO-
YMTaHbl ONEPaTopoM W MCNO/Mb30BaHbl N5 MaTEMATUYECKOW 06paboTKN U rpadu-
YeCKOro npeAcTaB/eHNs AaHHbIX.

MaTemaTnyeckasd 00paboTka [aHHbIX BK/IKOYAET WHTEPNOSALMIO 3KCrepUMeEH-
Ta/IbHbIX TOYEYUHbIX (DYHKLMIA Pa3nnMYHbIMM METOAAMM: C MOMOLLbIO KpUBbIX be3sbe ¢
MCNO/Mb30BaHWEM pa3pabOoTaHHON Hamy NPoLEeAypPbl COMPSHPKEHUS OTAENbHbIX KpPK-
BbIX, C MOMOLLbIO KyOMYECKMNX CMNaiHOB, C MOMOLLbIO NPUbAMXeHnUs napabonamu.
B cooTBeTCTBUM C TpeboBaHMAMM K 00pabOTKe KPUBbLIX TUTPOBaHWA Mporpamma
BK/IIOYAET YCTOMYMBLIE K IKCMEPUMEHTASIbHbIM LUyMam Mpouedypbl MOCTPOEHUS
rnagKowr NepBoi 1 BTOPOM NPOM3BOAHON N3 TOUEUHbIX (DYHKLWIA, a TakXKe TaK Hasbl-
BaeMbIX KoopauHat I'paHa, NpeAcTaBAOWMX CO60K0 06paTHYHO BENMUYUHY MePBOI
MPOM3BOAHON 3HayeHWs pX No o6beMy. LoCTynHblidi B nporpamme ATIM-3KC-
MEPT-2006 Habop crnoco6oB NpeacTaB/eHUst AaHHbLIX MO3BOMSET C [A0CTaTOYHOW
TOYHOCTbIO OMpesensiTb 0COOble TOUKM KPMBbIX TUTPOBAHWSA, TOUKM 3KBUBAIEHTHO-
CTw.

["padhyeckoe npeacTasfieHNe AaHHbIX OPraHM30BaHO C APY>KECTBEHHLIM MO/b30-
BaTe/leM MeHI0, MO3BOMAKLIMM BblOMpPaTb METO 00paboTKM 3KCMepUMEHTa/IbHbIX
[aHHbIX, NapaMeTpbl rpatmka, BKNOYas KOMUYECTBO OKOH, TONLWMHY W LBET JIMHUMNA,
macLuTabbl Mo ocam u T.4.

Mporpamma ATI-3KCIMEPT-2006 sBnsieTcd HEOOXOAMMOIN COCTaBNAOLEN Npu-
BOpHO-NPOrpaMMHOro KOMMJIeKca A1 TUTPOBaHMA Ha 6ase aHa/M3aTopa XMLKoCTU
3kcnepT-001 1 NOMHOCTLIO BHEAPEHA B MPomn3BoACTBO. MporpaMma bbiia yCreLwHo
MCMoMb30BaHa MPU MOArOTOBKE CTY[EHUECKO AUMNIOMHOM paboTbl B POCCUMIACKOM
rocyapcTBeHHOM YHuBepcuteTe HethTh 1 rasa um. .M.I'ybknHa. PaHHAA Bepcus
nporpaMmbl Oblia MCNO/b30BaHa MpPW NPOBEAEHNM CTYAEHUYECKOro npakTukyma no
(hM3NKO-XMMMYECKUM MeTodaM aHanm3a (PXMA) B TOM Xe YHUBEPCUTETE, rae eu
BOCMoNb30Banuch 7 rpynn (6onee 200 CTYAEHTOB).

9. 3aocTpoBHbIX ApceHnii (10 knacc, wkona Nel79 MNOO). O6bEKTHO-
OPUEHTUPOBAHHOE MPOEKTUPOBaHNE KOMMNbIOTEPHOW UTPbI
«BHUMaHune, TaHKun!».,

Llenb npoekTa — paspaboTatb Urpy «Attention, tanks!». B 3agaun Bxoamno:
1. Pa3paboTKa apXMTEKTYPbI MPOrpaMmbl;
2. PazpaboTka n3nyecKoro ABuXKa;
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3. Pa3paboTka 1 peanMsaumsa NOALEPXKKN e4MHOr0 CTUNA rpaduyecKnx aneMeH-
TOB (XCKMHOBY).

Ynop B NpoeKTe Aenascs Ha HafeXHOCTb MPOorpaMmbl, NOAAEPXKKY YAOOHON OT-
Nafikn 1 6bICTPbIA NoMcK ownbok. B npouecce paboTbl Obina M3yyeHa U NPUMeHeHa
KOHUenumsa (yHKTOPOB. Takxxe 6bln10 CAenaHo apXUTEKTYPHOE pasfe/ieHne npoekTa
Ha HecBA3aHHbIe C/I0N — yNpaB/ieHre, pacyéT, 0TobpaXKeHwe.

10.3010B Anekcein (MI'TY nm H.3. baymaHa, 3 Kypc). VH-
TennekTyasibHOe ynpassieHne 3BeHOM MaHUMynsaTopa poborTa.

3HaunTeNbHas 4YacTb 3afa4y POOOTOTEXHUKM CBOAUTCSH K paspaboTKe CUCTEM
ynpaB/ieHnsi 06ecrneynBatoLLMX BbICOKYH) CKOPOCTb M TOYHOCTb OTPabOTKM CUrHa-
nos ynpaeneHusi. OCHOBOWN TakKUX SIBMISIETCA cneasiias cuctema (cuctema ¢ obpar-
HOI CBA3bt0). OHa BK/HOYAET B CeOA AaTUMKKM cO0pa MHGOPMaLMM O MOMOXKEHUN U
CKOPOCTW 3BEHbLEB CUCTEMbI, MUKPOKOHTPO/NEP A/ 06paboTKM AaT4MKOB 1 OTpa-
OOTKW yNpaBNsIOLLMX CUTHAMIOB, YCUNTENb MOLLHOCTM W 31EKTPOABUraTeb. ANro-
PUTMUYECKas YacCTb CleAsLlein CUCTEMbI peasin3yeTcs B BUAE Nporpammbl Ans MUK-
POKOHTPO/INEpa, KOTopas oTpabaTbiBaeT AaTUMKN U BbIAAET ynpaBnstoLme curHab
ABUraTerto.

OcHOBOW paboTbl crefsLleil CUCTeMbI SIBSETCS COMOCTaB/IEHME CUTHA/IOB YrpaB-
NneHns (Tpedyemoro rnosoXeHns 3BeHa) U peasibHO M3MEPEHHOr 0 MOJIOXKEHMS 3BEHa.
Cucrema no3Bo/ISET MUHUMM3NPOBATL OLINOKY, T.e. PasHOCTb MeXAy 3TUMU BeNn-
YMHaMW. ANrOpUTMbI, MO KOTOPbIM CTPOUTCS CrefsLlas cuctema, UCMOMHAKTCS Ha
YNpaBsloWeEM MUKPOKOHTPOAEPe. VIHTeNNeKTyanbHOe YynpaBneHust nogpasyme-
BAaeT, UTO CUCTEMA YMPaBNEHUS «3HAET» MHMOPMaLMIO 00 YNpaBiseMOM OOBLEKTE.
OCHOBHOE NMPUMEHEHMNE TaKMX CUCTEM — POOOTOTEXHUKA U MEXATPOHMKa.

B noknage 6yayT pacCMOTPEHbl OCHOBHbIE arOPUTMbl, HA KOTOPbLIX MOCTPOEHa
crnefswas cMcTema, Ha nNpumepe CUCTEMbI MO3ULMOHNPOBAHUSA 3BEHA MaHUMyNATopa
poboTa: 1) OnpeaeneHne HeOOXOAMMOro MOMOXKEHMSA Basla ABUraTensi, Ha KOTOPOM
YCTaHOB/IEHO 3BEHO MaHunynatopa; 2) Onpoc gatymka nonoxkeHus sana; 3) Onpe-
AefleHe PasHOCTM MeXay TeKYLIMM K TpebyeMbiM MonoxXxeHuem; 4) BbipaboTka
CUrHana ynpaeneHus asuratenem; 5) Mepefgaya curHana B yCUUTE/lb MOLLIHOCTU B
BM/E LUMPOTHO-UMMY/IbCHON MOAYNSALMN.

11.Kanyrvd M.A. (MHCTUTYT CUCTEMHOrO nporpammupoBaHusa PAH).
MogenvpoBaHue TernJioBoro ABWKeHNS BOAbI BOKPYT oparmMmeHTa
OHK.

3yyeHne NPUHLMMNOB ()YHKUMOHMPOBAHUA M MPOCTPAHCTBEHHOW OpraHM3aumu
reHoMa >KUBbIX OPraHn3mMOoB SIBMSETCS OAHUM M3 BaXXHEWLUMX Harnpas/eHWUA pa3Bu-
TS COBPEMEHHOM HaykKu. KoMnbloTepHOe MOAeNMpoBaHue SBASETCS O4HUM U3
MOLLHEALLMX CPeACTB MCCMeA0BaHNA MeXaHU3MOB OUOXMMUYECKUX MPOLIECCOB,
MPOMCXOAALMX B BOAHOW Cpefie XXMBbIX TKaHeil. Moaenm MHOrnx 6uomonekynsp-
HbIX arperatos (Hanpumep, cynepsntkn JHK, komnnekcol Trna AHK-hepmeHT nnm
[AHK-nekapcTBo) cogepxxar B CBOEM COCTaBe OFPOMHOE KO/IMYECTBO MOJIEKY/ pac-
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TBOPUTENA — BOAbl. BbluMCIMTENIbHbIE 3KCMEPUMEHTLI B TaKUX MOAENAX TPebyroT
KOHTPO/IMPOBaTb B3aUMOAENCTBUE COTEH ThICAY aTOMOB, COBEPLUAIOLLMX TEMNI0BOE
ABWKeHWe. PacyeTbl CTPYKTYPHbIX U TEPMOAMHAMMYECKNX XapaKTEPUCTUK TaKuX
00bLEKTOB TPEOYIOT 3HAYMTENIbHBLIX BbIYUCUTENbHBLIX PEecypcoB. Vcnonb3oBaHue
napasinefibHbIX a/ifOPUTMOB MO3BO/ISIET NPOM3BOANTL PacyeTbl B CUCTEMaX COAep-
Xauwmx 6onee 1 M/IH. aTOMOB U B MePCNeKTMBE MO3BOIUT CTaBUTb 3KCMEPVMEHTDI
NS Leno KNeTkn opraHnama. OaHoM 13 BaXKHEMLLIMX LeNet nccnefoBaHnin B aaH-
HO 06nacTn ABNSETCA YrpPOLLEHMe npouecca paspaboTKM HOBbIX /TEKAPCTBEHHbIX
npenaparos.

B nHCTUTYTE MaTemaTu4yeckux npobnem éuonorum PAH Obina paspabotaHa Mo-
[e/lb, OMMCbIBAOLLAs TerioBoe ABVXKeHWe Monekysn Bosne ¢parmeHTa AHK. [Bu-
YKeHVe MOJeKy/ MOAENMPYETCS C UCMOMNb30BaHNeM MeToga MoHTe-Kapio rno anro-
putmMy MeTpononnca. 3TOT alropuTM MogpasyMeBaeT MOOYepesHOe MCMbITaHue
BCEX MOJIEKY/ BOAbl B cucTeme. OMHOUYHOE UCMbITaHWe COCTOUT B C/ly4YalnHOM W3-
MEHEHMM NOMOXEHNS OTAENbHOM MOJMEKY/bI, HO He 60/ee yeM Ha d. B pesynbTate
TaKoro nepemMeLleHns U3MEHSeTCA MOTeHUMasibHasA 3Heprusi CUCTeMbl, KOTOpas B
[aHHOW MOAenn npeacTaBnsieT cob0i CymMMy 3HEpruii napHbIX B3aMMOENCTBUIA
MOJIEKY/T BHYTPU A4YeiKkn. Ecnn noTeHumanbHas sHeprus KoOHQUrypawumm, nonyymns-
LLeica B pe3ynbTaTe UCMbITaHWs, MEHbLLIE YeM MOTeHLMaIbHast 3HEPrusa B NPeXHel
KOH(MIypaumm, To HOBOE MOJIOXEHME MOMEKY/bl MPUHUMaeTca. B npoTuBHOM chy-
yae NpPoBOAMTCA AOMNO/HUTENIbHOE UCTIbITaHME, MOCKO/bKY CYLLIECTBYET OT/INYHAsA OT
0 BEpOATHOCTL Nepexofa CUCTEMbI U3 COCTOSHUSI C MeHbLLE NOTEeHLMaIbHOW 3Hep-
rneit B COCTOSHUE € 60/bLUE NOTEHUMAIbHON 3Hepruei.

[N NonyyYeHnss MHTEPECHbIX C BMONOrMYECKOM TOUKMN 3PEHMUsI pe3y/bTaToB Tpe-
OyeTca Npou3BOANTL pacyeTbl B CUCTEMAX, COAEPXKALLUMX AECATKM M COTHWU TbICAY
MOEKY/ M MPOU3BOAUTL Hal KaxXA0i 13 HUX 10-20 TbICAY MUCNbITaHUR. OO6BLEM Bbl-
YnCneHnin B faHHOM anroputme nmeeT nopsaok N(N-1)/2, rae N unMcno Monekyn,
NMoaTomMy noTpeboBaiach pa3paboTka crieynasbHOro napaane/ibHoro aropuTMa.

Npes pacnapannenimBaHnA BbIMUC/IEHWUIA 3aKNHOYaETCA B pasfefieHnn UCXOAHOro
06bemMa Ha fiUeliKM MeHbLUEro pasmepa u NPoBeAeHNN HECKOMbKNX UCTbITaHNIA 0f-
HOBPEMEHHO. 3TO BO3MOXHO, MOTOMY YTO B MOAENN, NPY BbIYNC/IEHUIN 3HEPTUM, HE
YUMTbIBAETCA B3aUMOAENCTBUE MOMEKYN YAaneHHbIX Apyr OT Apyra 6onee YeM Ha
ornpefeneHHOe pacCTosiHMe. DTO PacCTOsHME Ha3blBaeTCA pagumycom 06pe3aHus U
coctasnget 8-10 A.

CucTema pacnpefenseTcs Ha pasHble MPOLEeCccopbl, HO A1 KOPPEKTHOIO peLleHns
3afja4n Mexzy HUMK [JO/MKHO CYLLEeCTBOBaTb B3aUMOAENCTBUE, NMOCKO/bKY A5t pac-
yeTa TPebyoTCA JaHHble, KOTOpble MPU pacnpeieneHnn nonanay Ha gpyrve npowec-
copbl. NS opraHM3auumn 3Toro B3anmMOAENCTBUA MCNONb3yeTcs 6ubnnoteka MPI,
No3BO/IAOLLAA Nepefasath JaHHblEe MeX/y npoueccopamn. B aToi peannsaummn an-
ropuTMa B3auMOAEeNCTBME MeXay MnpoueccopaMu NPOUCXOAUT MNoc/e TOro, Kak Ka-
X[bIA M3 HUX MPOU3BEN MO OAHOMY MCMbITAHWUIO Haf, KaXKA0i MOMEKYNON B CBOEN
noacucTeme.
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B pe3ynbTaTe pa3paboTKM Mapansie/lbHOro anropuTMa rnosiBuiacb BO3MOXHOCTb
3a npuemnemMoe Bpems (1-2 cyToK) Npou3BOANTL IKCMEPUMEHTBI HA CUCTEMAX, pac-
YeT KOTOPbIX Ha MNepcoHaNbHOM KOMMbLIOTEPE 3aHAN Obl He OAMH MECSIL,

12.KnumeHTbLEB AHTOH (8°). Peanin3aumsi KOMMbIOTEPHON Urpbl C
ncnonb3oBaHrem OOIT.

Llenb npoekTa — co3faHmne KOMMbHTEPHON UIPbl C UCNONb30BaHUEM Fpadimkn Win-
dows, COBMELLIEHHOIA C MaccrBamm, CTPYKTYpamu, Knaccamu 1 HacneaoBaHUSMM.

ByayT paccMOTpeHbl BOMPOChI CO3AaHNs «yYMHOFO» Bpara, FOHSHOLLIErocs 3a Urpo-
KOM; NOTEHLMaNbHOro Bpara, NPOCTO /IETALOLLIErO MO MO/ U aNropuTMbl MX PaboTbl.

B HauanbHbIX BEPCUAX POH OblN1 YEPHBIM, HO ANS 6ONbLLEN NONYNSAPHOCTA U AN1S
OXKMBJIEHUSA UTPbl POH CTAHET PUCYHKOM.

CueHapuii Urpbl TakoB, YTO WIPOK YrNpaBnseT MEHSAILIMM LBET 3//IUMCOM W
YMEHbLLIAET KO/IMYECTBO KENTbIX MOHET, NpubaBnss cebe 3TUM OYKWU. «YMHbIN»
Bpar YHUUTOXaeT MOHETbI, Mellas UrpokKy camomy 3TO cAenaTb, WU YBeNN4YMBaeT
CNOXHOCTb MPOXOX/AEHUA UrPbl. A NPO NOTEHUMaNbLHOro Bpara U roBOPUTb HEYEro:
OH MNPOCTO /IeTaeT Mo CBOE TPAEKTOPUN 1 MELLIaeT.

13.Ky3HeLoB Cepreli (8°). KomnbloTepHas urpa «3melika.

BecbMa NonynsipHoOin 1 M3BECTHOW UIPO ABNSETCA «3Melkax», Urpa, rae no k-
paHy [Buraetcs «3Mes», COCTOsLLAsA 13 3NIEMEHTOB, KOTOPas «eCcT» «A6/10KN», yBe-
NINYMBaAs CBOKO [/IHY.

Llenbto paboTbl ObII0 HAWTU HECNOXHBIA W IOTUYHbLIA CNOCO6 NpeACcTaB/eHUs
«3Meun». BblNo peLleHo NCNonb30BaTh 1S 3TOr0 MacCuB CTPYKTYP, COAePXKaLLMX KO-
opavHaTtbl No X 1 Y. Y 3Men ecTb TakxKe A/IMHa, HarnpasiieHNe rosoBbl N LIBET.

O[IMH 13 CaMbIX C/OXHbIX afITOPUTMOB B UTPe — a/irOPUTM NOSIBNEHNS «A6/10Ka»
TakK, YTOObl OHO He MOABU/IOCH Ha CaMOI «3Mee.

B panbHeiwem 3Ty HECNOXHYH M0 HarmcaHuio, HO WUHTEPECHYD UrpYy MOXHO
OyaeT ycoBepLLEHCTBOBATD.

Peann3oBaTb NPOEKT Obl/I0 PeLleHo Ha A3blke C++, TaK Kak 3TOT MOLLHbIA 1 rn6-
KA 53bIK, NOAAEePXMBAOWNA 0O6bEKTHO-OPUEHTMPOBAHHOE MPOrpaMMnpoBaHme —
y06HbIN cnocob paboTbl ¢ 06beKTamMu Urpbl. B xode paboTbl O6bIM U3YyUeHbI N He-
KOTOpble CTaHAapTHble PyHKUMM Win32,

B noknage 6yayT npeactaBnieHbl YCTPONCTBO 3MENKN U CXeMa paboThbl C HEil.

14.Ky3bMuH Anekceld, YUnkyHos Erop (10"). MHorouenesom
MybTUMEONIHbLIN ABUXOK «Fiery Engine.

[BWXOK — 3TO TO, 6€3 Yero He MOXKET CYLLIECTBOBATb HM OfIHA KPYyrHas rpaguye-
cKas nporpaMmma 1 nobas KoMmnbtoTepHasa urpa. ABmxok o06beanHseT B cebe Habop
KNaccoB, (PYHKUMIA 1 YTUANT A5 UCMOMb30BaHUS rpaduKu, 3ByKa, YCTPOMCTB BBOAA
N BCEro OCTa/lbHOrO, YTO MOXET BaM NOTpeboBaThCcst B nporpaMmmax. CoOTBeTCT-
BEHHO Mepef Hamu CTos/ia 3afada co3fatb MPOCTOM B UCMOMb30BaHUKN, HO B TOXE
BPEMSI MHOrOLE/IEBO ABWXOK, NPV NMOMOLLM KOTOPOro Bbl MOXeTe MUCMOo/b30BaTh
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rpaMKy B CBOMX nporpaMmmax, faxe He Oyay4uu 3HaKOMbIMW C Held. Fiery Engine,
Ha [aHHbIN MOMEHT, SIBNAETCS [Ja/IEKO He MepBOi, U He (hMHaNIbHOW Bepcueit ABUXK-
Ka. 3a 2 roga paboTbl OH MHOTO pa3 MepenucbiBascs, 06pacTas HOBbIMU BO3MOXXHO-
cTamun. Tenepb Fiery Engine — 3TO B NepBytO o4epeab He 3aBUCALLMIA OT rpaguye-
CKOW, 61M61MOTEKM BBOAA, MY3blKa/lbHOW OGUONMOTEKN ABMXKOK (Bbl MOXETE WC-
nonb3osatb DirectX unv OpenGL unv niobyo Apyryto 6MbmoTeky ¢ MUHUMaSIb-
HbIMW 3aTpaTtaMun BPEMEHM Ha eé MOoAK/YeHNe). VIMEHHO Ha TaKyt He3aBUCUMOCTb
ObIN caenaH ynop B nocnegHert Bepcun. Ha Tekywmini MOMEHT OH MOAAePXKMBaeT
My3blKYy, 00pabaTbiBaeT YCTPOMCTBA BBOAA, a TAKXKE COAEPXUT (PYHKUMM Ons pa-
00Tbl CO CNOXHOM rpadukoi (co3aaHmne naHALWAMTOB, 3arpy3ka Moaenei). Y e ro-
TOBa JOKYMeHTaLMsi, B KOTOPO ONuncaHbl BCe Kacchl U (hyHKLUMM ABWXKKA, a B 6/11-
Xalilee Bpems 6yaeT HanucaH psf NPUMepoB, KOTopble MomoryT Bam nydiue no-
HATb OCHOBbI UCMO/b30BaHNUA Fiery Engine.

15.KypeHeB MaBen (MITY nm H.3. baymaHa, 3 KypcC).
[MporpamMmmuypoBaHue yrnpassoWwmx a/irfopuTtMoB /14
POBOTOTEXHMKN C UCMOSIb30BaHNEM AaTYMKOB Yyr/a noBopoTa
(3aHKoOepoB).

3HKoaepb! (encoders) — cneumanbHble OaTYUKW AN ONPeaeneHns yrnoBoro no-
NOXEHWS BpallaloLerocs Basa. SHKOAep NpeacTaBnseT u3 cebs YyCTPOMCTBO, yCTa-
HaB/NMBatOLLEeCs Ha BpaLLatoLLMiACa Bas, MOSIOXKEHNE N CKOPOCTb KOTOPOI0 U HY)>KHO
N3MEPATE.

Kak npaBuno, Ha BbIXOAE Y 3HKOAEpa MMeeTca 2 curHana: kaHan A n KaHan B,
nmvetoLme M-o6pasHblil BUL Y CMELLEHHbIE APYT OTHOCUTE/IbHO Apyra Ha YeTBEepPTb
nepuoga. NMpu NOAKNHYEHMM 3TUX BbIBOLOB Ha BbIBOALI MUKPOKOHTPO/IEPA, MOXK-
HO OTC/IEXMBaTb YaCTOTY CUIHa/a Ha 3TUX BbiBOJAX W 3ana3fblBaHue OHOro CUrHa-
Nna OTHOCWUTENbHO Apyroro. TakMM 06pa3oM MOXHO OMpefensiTb MOJSIOXKEHUe, CKO-
POCTb 1 Hanpas/ieHne BpaLleHUs aaTumka.

TaK KaK CKOPOCTb BpaLLeHNs MOXXEeT BapbMpOBaTbCS B O0/bLIOM [Mana3oHe, TO
BO3HMKAIOT CIOXHOCTW NpY eé onpefeneHnn: Ha MasibiX 1 60/bLUMX CKOPOCTAX He-
00X0AMMO MCMOMb30BaTh PasHble a/irOPUTMbl pacyérta, YTO TakKxke CO34aéT Mpo-
6nemy 0 MepekItOYeHNN aNropUTMOB MPU N3MEHEHNI CKOPOCTMN.

B poknage 6yayT pacCMOTPEHbl anrOpUTMbl pacyéta MOMOXeHWs M CKOPOCTU
BpaLleHna Jatynmka M 0COOEHHOCTU HamnmcaHua nporpammbl 4n8 peannsaumm aaH-
HbIX TOPUTMOB Ha MpKMepe 04HOI0 13 PacnpPOCTPaHEHHLIX TUMOB 3HKOAEPOB.

16./le6enes Cepreii (7). Co3aaHne KOMMNbLIOTEPHO UrPbl,
pa3BuBaroLLEN METKOCTb, Ha AA3blKe nporpamMmmmpoBaHmnst C++.

Llenbto  paboTbl  6bIN0  cO3daHMe  rpaUyecKol  KOMMbHOTEPHON — Urpbl
TIR_UNLIMITED Ha a3blke nporpamMmupoBaHma C++ ¢ MOMOLLLHO KOMMUAATOPa
Dev-C++. Llenb urpel — 3a MMHMMa/IbHOE KOIMYECTBO BLICTPE/IOB MoMacTb B pas-
NINYHbIe MULIEHN. Mrpa pa3BmBaeT MeTKOCTb. B nrpe ncnosb3oBaHa rpaduka B Buae
(haitnoB BMP, uTO npupgaeT urpe KpacovyHoCTb. Pa3paboTka 3TOM Mrpbl nomorna
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Nydllle MOHATb OCHOBbI NMporpammupoBaHust nog Windows v HayuuTbCst NOJb30-
BaTbCA KoMNunsaTopom Dev-C++.

B panbHelieM nnaHMPYyeTcs KoMaH/Has pa3paboTka urpel B cpede Visual Studio
2005, koTopas 6yaeT SBNATLCA aHA/I0roM 3HaMeHUTON Mrpbl «Life Force» Ha Dendy.

17.ManukoB O.W., HecoB B.C. (MHCTUTYT CUCTEMHOIO
nporpammmpoBanns PAH). VIHTerpmpoBaHHasa cpefa novcka
YA3BUMOCTEN N KPUTNYECKUX OLLMOOK B MICXOAHOM KOoZe Nporpamm.

B HacTosAWMn MOMEHT nNpobneMa KubepTeppopusamMa 1 UHGHOPMaLMOHHON 6e30-
MacHOCTN CTaHOBMTCA O[HOM W3 BaXXHEMLLMX COCTaBNAOWMX 06LLEN Mpobrembl
6e3onacHocTU cTpaHbl. OAHUM K3 HanpaeneHuid obecrneyeHnss 6e30MacHOCTU WH-
(hOpMaLMOHHBIX CUCTEM SIBMSETCA MPOBEpPKa UCMOoMb3yeMbIX M pa3pabaTbiBaeMbIX
MpPorpaMMHbIX MPOAYKTOB Ha OTCYTCTBME B HUX CreuuasbHO WK CnyyaHO BHe-
CEHHbIX OLUMOOK, KOTOPble MOryT NOCTaBUTb MOA Yrpo3y 6e30MacHOCTb BCEM WH-
(hopmauMoHHO cucTembl. o 90% BceX KMOEpPB3/IOMOB B MUPE OCYLLECTBNAETCA
yepes MoAo6HbIe OLWMOKKM B NPOrpaMMHOM obecrieyeHn. MHOrme KOMMbIOTEPHbIE
BUPYCbI NCMO/b3YIOT MNOAOOHbIE YA3BUMOCTW AJ15 CBOEr0 PacrnpoCTpaHeHus.

OTaenom KOMNUAATOPHbIX TexHonoruin MCI PAH pa3pabaTbiBaeTcs UHTErpUpo-
BaHHas cpefa Nnoucka ysa3BnMocTer 1 KpuTnyecknx ownbok SVaCE Detector (Se-
curity Vulnerabilities and Critical Errors Detector) gns cratnyeckoro 06Hapy>KeHus
YA3BMMOCTEN M KPUTUYECKMX OLLUMOOK B MICXOAHOM KOfe Mporpamm.

Cpepa noncka ysi3BMMOCTEN OCYLLECTBNSET CTaTUYECKUIA aHa/IM3 MCXOAHOMo Koga
Ha aTane KOMMWUIsSUUK, Kak CnefCcTBue OTCYTCTBYEeT He0OX0AMMOCTb B TECTOBbIX 3a-
MycKax aHa/M3vpyeMoro nporpaMMHOro kKoga. MexnpoueaypHblid YPOBEHb aHa-
N3a Nporpamm, UCNosb3yroLLMInca cpefioit, NO3BONSET HAXOAUTb CaMmble C/IOXKHbIE
TUNbI YA3BUMOCTEN, KOTOPble BO3HWKAOT B C/ly4ae HeCOr/iacoBaHHOCTW TUMOB [aH-
HbIX, NnepefaBaemMbIX MeX/Iy BbI3blBatOLLEN U BbI3bIBAEMON QYHKUMAMK. [OMNONHN-
TeNlbHble BMAblI CEMaHTUYECKOro aHanm3a Mporpamm: aHann3 ykasatefiei, aHanms
LIENOYNCNEHHbIX 3HAYEHUIA N 3aBUCMMOCTEN MeXay 06beKTaMu NPOrpaMmbl, Bbl-
MOJHAKOLLMECS B XO[€e OCHOBHOIO UuKa paboTbl Cpefbl, MOBbILLAKT TOYHOCTb Bbl-
NaBaeMbIX pe3ynbTaTtoB A0 YPOBHS 40-80% WUCTUHHbLIX NPEAYNPEXAEHWNIA, YTO ABNS-
eTCA OYeHb BbICOKMM MOKa3aTesieM, KOTOPbIA HE MOXET OblTb AOCTUIHYT NpW UC-
Mo/Ib30BaHNM CPeACTB CUHTAKCMYeCcKoro aHanmsa. B cpefe umeroTca crieymasibHo
paspaboTaHHble YHMKa/IbHble MeTOAbl 06PaTHOro aHasm3a, KOTopble MO3BONAOT f0-
MOSIHUTENbHO CHU3UTb KOMIMYECTBO BblAaBaeMbIX NIOXKHbLIX NPeaynpeXxaeHnin n on-
pefennTb UCTOYHUKN BOSHUKHOBEHUS YA3BUMOCTEN N OLLIMGOOK.

[aHHaa cpefia MOXXeT 3PeKTUBHO MCMO/b30BaTLCA NPY Pa3paboTKe MporpaMm-
HOro obecrieyeHNs AN5 MOBbLILEHNA HALEXHOCTM MOC/eAHero, a Tak e Ass npo-
BEPKM yXKe paboTarowero nporpaMMHOro Kofa KpUTUYeCKM BaXKHbIX C TOYKU 3pe-
HMA 6e30MacHOCTU CUCTEM.
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18.Masnosuy Gopuc (11°). Peanusaumsa asiroputma 3a/iMBKu
NPOU3BOJ/IbHbIX 3aMKHYTbIX OUryp B KpoccnaTqpoOpMeHHOM
rpacpmyeckom peagakrtope JPaint.

B 60/bLUMHCTBE COBPEMEHHBIX PACTPOBbLIX rpaMuecKnx pefakTopax UCMonb3y-
eTCa MeTo[, «XKWAKOW 3aMBKM». ITOT METOA MO3BOSET 3aKPacUTb MO0 NPOuU3-
BO/bHbIA 3aMKHYTbIA KOHTYpP, OAHAKO OT/IMYAETCA MeAINTENbHOCTBIO U <«OKafHO-
CTbtO» B UCMO/b30BAHMM NaMATW. Ha CErogHsILLHMUIA eHb CYLLECTBYET MHOIO aro-
PUTMOB, NO3BOMSAKOWMNX CAENaTb 3TO fly4lle, HaNpuMep, anropuTMm ¢ UCMosb30Ba-
HMEM CKaH-CTPOK. Mo cyTn aena aTo — ONTUMU3MPOBAHHbIA MeTOA anropuTma BoJi-
Hbl.

B noknage paccMaTpuBaeTcsl 0fHa U3 MOAU(MKALMKN 3TOr0 airopuTma, € UCMOsb-
30BaHMEM CTEKa OT/IOXKEHHbIX 3aaHUK NS YCTPaHeHNs pekypcun. B foknaze Takxke
paccMaTpuBaeTCA MPOEKTUPOBAHME OPYXXECTBEHHOIO MO/Mb30BATE/IbCKOIO WUHTEp-
(heica ¢ MCNONb30BAHMEM ANHAMUYECKOrO NOAKNHOUEHUSI MHCTPYMEHTOB PUCOBaHMS
rpauyeckoro peaakTopa.

19.MepecnasueB Anekcelr (11°). PazpaboTka anroputma
napannensHoro LR(k) rpammarmnyeckoro pasoopa.

Llenbto paboTbl ABMSETCA CO3[aHMe MpPorpamMmbl FeHepaumMyv CUHTaKCUYECKOro
LR(k) aHanm3aTopa no 3agaHHO KOHTEKCTHO-CBOOOAHOI rpammatuke. [Ans paspa-
O0TKM anroputma 3anosiHeHust Tabnuupbl coctosHMA LR(K) pasbopa n anroputma
aHa/IM3a ¢ NMOMOLLBHD 3TOW Tabnmupl, 6bina paspaboTaHa popmasibHast TeEOpUsi, OT/IN-
YaroLLLasACs OT KacCUYECKO. DTa TeOPUS yAauyHO ONmMCbIBaeT paboTy C HEOHO3HAY-
HbIMW rpaMMaTuKamn, B Heé IOrMYHO BCTPaMBaETCA anropuTM As1s napanniesibHoro
pasbopa.

OCHOBHOI 0COGEHHOCTLIO pa3paboTaHHOro anropuTMa ABMSETCA NOAAEePXKKa pas-
6opa MO HeOAHO3HA4YHbIM rpamMmmaTvkam. Takas BO3MOXHOCTb Obl/ia NnosyveHa 3a
CYET napasieNibHOro pasbopa B HEO4HO3HAYHbIX KOHCTPYKUMAX SA3blKa. ITOT pa3bop
none3eH B A3blKax C HEO[HO3HAYHOW CUHTAKCUYECKOW CTPyKTypoir (C++, orpaHu-
UEHHble eCTECTBEHHbIE A3bIKM).

MapannenbHbI pa3bop HauMHaeTcs, Korfga no cumBo/iaM npeanpocmoTpa HeBO3-
MOXXHO ONpefennTb Kakoe MMEHHO [EACTBUE HYXXHO BbINOMNHUTbL B JaHHbIA MOMEHT.
B 3TOoM cnyyae co3faéTcs CTOMbKO Mapasie/ibHbIX BapvaHTOB pa3bopa, CKOMbKO
NENCTBUIA MOXHO BbIMNOMHUTL A8 AaHHbIX COCTOSAHUM 1 CUMBOIaX NPeanpocMoTpa.
Mapannenu3m NpoaosKaeTcs A0 TeX Nop, NoKa CTEKU UX COCTOSHWUIA pasninyatoTcs.
Kak TONbKO OHW COBMafyT, OH CTAHOBUTCS HE HYXEH, T.K. Aa/bHEMLINIA pa3dop Y
BapyaHTOB OYyAEeT NAEHTUYEH.

B kayectBe C++ API nonb3oBatens Ana CNOXHbIX rpaMMaTUK reHepaTop MOXeT
NopoXkaaTb CTPYKTYPbI AaHHbIX CUHTAKCMUYECKOr O CKefeTa A3blKa, a Tak XXe aBToMa-
TWUYECKN CTPOUTbL 3TO CKeneT. MNoCTpoeHne CUHTAKCUMYECKOro CKeneTa O4YeHb Mo-
Ne3HO, ec/n ornpeesneHne CyLLHOCTEN MOXKET NUATU NOC/Ee UX UCMO/b30BaHNA. Ecin
e CTPYKTYPbI JaHHbIX HE HY)XXHbI (Hanpumep, 414 nporpammbl KasibKynstopa), To
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OT Nonb3oBatens Tpebyercs peanu3auns QYHKLMIA, COOTBETCTBYOLLMX MpaBuiam
rpaMMaTvKN. BONbLUMHCTBO reHepUpPYyeMbIX KMacCoB SBMSETCA LWAGMOHHbIMU, YTO
obecreynBaeT rmoKyto HaCTPOIKY KX MoBefeHNs 6e3 nepereHepaumm API.

API nonb3oBaTens reHepupyeTcs B BUAE 3aro/ioBoMHOro arina, a u LR(k) Tab-

nuua — B Buae 6uHapHoro tarina. CyLecTBYeT Takke BO3MOXHOCTb BK/IHOUEHUS
LR(K) Tabnuubl B 3arofioBoYHbIi (haiin B BUAE ABYMEPHOro Maccmea. CUHTaKcKYe-
CKMIn pa3bop npomcxoamT npv MomoLLM wabnoHHoro LR-ABWMXKKa, creHepupoBaH-
HOro no rpammartuke APl nonb3osatens u LR tabnmubl.

20.MoHomapés Oner (7%). Co3faHune urpsl B cpege MS Windows ¢
nomoLlbo kKomnunatopos MS Visual Studio n Dev-C++ Ha 6a3e
npoekTta B MS-DOS.

Llenb paboTbl — co3faHue rpamyeckoro npUIOKeHUs (KOMMbHOTEPHOM WUrpbl
«Kill Wolf»). B npoekTe ncnonb308aHO COBPEMEHHbIE TEXHOMOMMN KOMMUIATOPOB
MS Visual Studio 2005 n g++ (cpeapl Dev-CPP), a Takke (yHKLUUN rpainyeckom
onbnunotekn Windows.

Llenb urpbl — Nopasntb Bpara, UCMosb3ys NPu 3TOM JIEBYHO KHOMKY MbILWIN B pe-
XXMMeE O[JHOr0 UrPOKa, a B PeXKMme ABYX UIPOKOB MEPBbIA UIPOK A0/MKEH «yOexaTb»
13 Nof npuuena BTOPOro Urpoka, 1crosb3ys npu atom Knasmwn W — Beepx, S —
BHM3, A — Bneso 1 D — Bnpaso.

B panbHeliem nnaHMpyeTcs KOMaHHas pa3paboTka urpel B cpeae Visual Studio
2005, koTopas 6yaeT SBNATLCA aHA/I0roM 3HaMeHUTON Mrpbl «Life Force» Ha Dendy.

21.CBeluHKoB Muxaun (8°). Peannsauns ByMepHOM aHumaLmm
NEPCOHAXEWN.

Llenb paboTbl — pa3paboTka 6M6MoTekn Ana paboTbl C aHMMaLMe. Kaxablin npo-
rpaMMUCT, CO3AatoLLMNIA TPy, CTA/IKMBAETCS C NPOBIEMON: Kak eé OXMBUTb, CAeNnaTb
NPUBEKATENbHON 1 pa3HO06pasHO. OAHO 13 peLleHniA 3To NPobaeMbl — co3aHUe
aHVMauum nepcoHaxken 1 ¢oHa. Kypaa nydiue BbIrNSAUT urpa, rae rnaBHbIA repoi
XO[WT, MpPbIraeT, NasuT Nno CTeHaM 1 CTYUYUT B MOHUTOP, NbiTasiCb Pa3byanTb NIPokKa,
a COMHLE M3peflka MnaBHbIM ABMKEHUEM YbloaeTcss BCeil nnaHete! VIMeHHO ans
3TOro npefHasHavyeHa 6MbIMOTEKa AN1A Co3haHus aHUMauun. na yaoberea paboTbl
MOMOMXET 3HaHWe K/1acCcoB 1 Hac/efoBaHus.

AHUMaLMSA — aNropuTM 0TOOPAKEHUSI HEKOTOPOI0 KO/IMYECTBA N306paXKeHM, KO-
TOpble MOC/ef0BaTENIbHO PUCYHOTCA B OAHOM M TOM K€ MecTe. KapTUHKK 3arpy»xa-
IOTCA B MPOrpammy BO BPEMS CO3JjaHMs HOBOW aHMMaLK, UTO 06ecrnevmBaeT ee Bbl-
COKYH CKOPOCTb. MOXHO prcoBaTb TO/IbKO OAHY KapTUHKY, YTO NO3BONT «3aTop-
MO3UTb Urpy N BbINOMHATL TPebyemble onepauumu». B npoekTe paspaboTaHa cuc-
TemMa KnaccoB C HacnefoBaHVEM, NMO3BONAIOLLAS CO3[aHME HECKOSIbKUX aHUMaLmii
O[HOBPEMEHHO M UMEIOLLMX Pa3Hble Crocobbl PUCOBaHUS N 3aMONIHEHNS MePeMEH-
HbIX 3HaYyeHWAMW. N9 peanmsaunm Nonb30BaTeIbCKOro NOBEAEHWNS K/1acCoB WUC-
Mo/Ib3YHTCA BUPTYa/IbHbIE YHKLMN.
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22.YctnHoB Bnagucnas (117). Cuctema AMHaMMYEecKoro noaKIoHeHUs
N Kriaccuukaum nporpamMmMHbIX MOAYEN.

[aHHaa paboTta npeacTaBniseT M3 cebs nporpaMmmHoe A4pO, Adarouiee BO3MOXK-
HOCTb MOAK/OYaTb N KacCMmumpoBaTe MOAYMN, COAepyKaLLmMecs B ANHAMUYECKN
pasgensembix 6ubnuotekax (DLL), ecnn y Heé ecTb (PyHKUMA peructpaumun. MNog-
K/THOYEHNe OCYLLECTBNAETCA AUHAMWYECKM, TaK YTO BO Bpems paboTbl UCMOMb3YHO-
LLLei NporpaMMbl eCTb BO3MOXHOCTb 3aMeHSATb Bepcun Moayneit, 106aBnsaTb HOBbIE
NN BOBCE ybupaTb CTapble. Hanpumep, cnucteMa 4aéT BO3MOXXHOCTb OMWCaHUs au-
HaMWYeCKOro W3MeHeHUs1 MHTepdieitca, A06aBNEHNS HOBbIX (YHKLUWIA, pPa3BUTUA
nporpaMmbl 1 MOAKNHOYEHUS HOBOBBEAEHWIA, He NpepbiBas eé paboTbl. Takke cuUC-
Tema coaepXut B cebe moaynb 3anucu coobbIThin (or). C NOMOLLLH HEro PerncT-
PUPYHOTCA BCE COOBLITUA, NPUYEM AN18 KaXKA0ro MCTOUHMKA reHepaumm cobbITUia, pe-
rMCTPaUMIO MOXHO BK/IOYaTb M OTK/KOYaTb AMHAMMYECKU. Takxke cuctema nop-
[EPXMBAET BO3MOXHOCTb /IOTTUHIa UCKNFOYEHWUIA C BOSMOXHOCTbIO JUHAMMUYECKOr0
ynpaeneHns. To ecTb eciv onpeenéHHas omnbKa OTNaKeHa, TO 8 MOXHO CUUTaTb
Ma/I0BEPOSITHON N OTKNHOUUTL MPOBEPKY, OTHUMalOLWY Bpemsi. Ecnm ke npo-
rpaMma paboTaeT HecTabu/ibHO, Nydlle BK/IHOYMTL BCE MMEIOLLMECSH BO3MOXHOCTY
MPOBEPOK, N MOMYYNTb MAKCUMYM UHDOPMALM O HEUCIPABHOCTAX.

23.YecHokoBa J/bBupa (8°). Busyanusaunsi NpyHUmMNa COpTUPOBKU
OO6BbEKTOB.

Llenbto paboTbl SBNSNOCL CO3AaHME AEMOHCTPALMOHHON Mporpammbl, NOKasbl-
BatOLLe/i MPUHLIMM U NPOLIECC COPTUPOBKN 0OBEKTOB METOIOM «My3bIpbKay.

CopTVPOBKa 0OBHEKTOB MO KaKOMY-MB0 MPU3HaKy MOXKET MPOVUCXOANTbL Pasfnu-
HbIMW criocoGamn. A Xo4y pacckasaTb O MeTofe COPTUPOBKU 3a CUET NMepemeHbl
[BYX SYeeK B MacCMBE C COCEAHUMM UHEKCaMK.

STOT TN COPTUPOBKW COCTOUT B crefytollem. [1Ba 06beKTa CPpaBHMBAOTCS MO
KakOMy-1M60 MpPU3HaKY, W ecnv 3HadeHune 3Toro mapameTpa Y BTOPOro 00beKTa
MeHbLLIE, YEM Y BTOPOTrO, TO 3TU 0OBLEKTbI MEHSAIOTCS MecTamu B MaccuBe.

[na TeMbl MOEro 0KNaaa st Bblbpana MMEHHO 3TOT TUM COPTUPOBKM, ANs TOrO,
YTO6b! MOMOHUTL KOMNEKLMIO [IEMOHCTPALIMIA COPTUPOBOK, CO3AaHHYI0 APYTrMMM
NoAbBMU.

B Gyayllem nnaHWpyeTcs co3daTb Mporpammy, AEeMOHCTPUPYIOLLYIO MPOLLEeCe
COPTMPOBKIM 06BEKTOB Pa3NUHbIX TUMOB Pa3/IMYHbIMK CNOCOBaMM.

24.lsey, Masen, KoctuH Mpuropuii (117). Peanunsaums TpéxmepHoii
poneBou urpbl xaHpa RPG Ha 6a3e CKpUNTOBOro ABWXKa.

Llenbto paboTbl SBNSMOCL HanucaHwe TPEXMEPHOW PONEBOM MIPbl U pefakTopa
KapT 005 Heé. [1na B3aMMOAENCTBUSA C NOMb30BaTeNIEM Oblfl peasin3oBaH MHTEPMpe-
TaTop CKPMNTOB.

CKpuNT npeacTaBnseT co60iM Habop KOMaH[, KOTOpble UCMOMHAKTCA B 3aBUCK-
MOCTW OT COCTOSIHUS UTPOBOr0 Mmpa 1Uav rno KomaHzae nonb3osatens. Monb3osatesb
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MOXET MnucaTb CBOM CKPUNTbI U CO3[aBaTb COOCTBEHHYKO Urpy WM MPOCTO U3Me-
HATb KaKOW-NN60 3M1EMEHT.

B xome pa3paboTky 6blna usydeHa rpauyeckas 6mbnmoteka OpenGL u 6bina
peasiM3oBaHa 3arpyska mogenet popmata 3DS, UTO MO3BOMAET NOMNb30BATENO [10-
6aBnsATL CBOM MOZENN, Co3aHHble B NpogieccnoHanbHbixX 3D pefakTopax.

[na yno6cTea nosb3oBartesns, HeXenatowero pasbmparbca B COGCTBEHHOM CKpUI-
TOBOM £13bIKe Mporpammsl, Obi/1 peann3oBaH rpauyeckunii pelaktop YpoBHER, KOTo-
PbI NO3BONSAET BCErO HECKONbKUMW K/IMKaMW MbILKK CO3[aTb CBOM YPOBEHb WK
N3MEHUTb YXKE CYLLIECTBYIOLLMIA.

Ponesas cuctemMa Urpbl OCHOBaHa Ha YNpoLEHHbIX npasuiax D&D 3 pepakumn.

B OyayuieM niaHMpyeTca BKIKOYUTL NOAAEPKKY 3BYKa U UTpy yepes NIHTepHeT.

25.lWnmko Oner (10 knacc, wkosna Ne179 MNOO). PaspaboTka
KOMMbIOTEPHON Urpbl «Halloween»

Llenb paboTbl — pa3paboTKa KOMMbOTEPHOW Urpbl Ha Temy Halloween n eé urpo-
BOI0O npouecca, ¢ NOAAEPXKKOM CKMHOB U Pa3INUHbIX rpapuyeckmnx 6MbanoTex.

B urpe peann3oBaHo 60/bLUOE KO/IMYECTBO Pa3HOOOPa3HbIX OOBLEKTOB, KaX[bll
N3 KOTOPbIX SIBNSETCS aHUMaLmein (Habop KapTUHOK B hopmate BMP), 60HYyChI, Mo-
MoraroLime nosib30BaTeslo0 B NMPOXOXKAEHUN UrPbl, 6O/bLLOE KOMMYECTBO YPOBHENR,
3BYK (B hopmate WAV) npu MCMonb3oBaHUM GOHYCa MM NPOXOXAEHUN YPOBHS,
y06HbI NONb30BaTE/ILCKNIA NHTEPEIAC.

26.AHoHuC Masen (10°). PazpaboTka BEKTOPHOro rpadinvyeckoro
penaktopa.

Llenbto paboThbl ABNSETCA CO3[aHMe BEKTOPHOMO rpadmyeckoro pefakropa. Bek-
TOPHbIE PeAaKTopbl NMO3BOMAKOT CO34aBaTh M PefaKTMPOBaTh BEKTOPHbIE M300paxe-
HMSA HEMOCPeACTBEHHO Ha 3KpaHe KOMIMbIOTEPA, & TaKXKe COXPaHATb UX B Pa3/INUHbIX
BEeKTOPHbIX (hopmaTax. B mnporpamMme MCNosb3yeTcsa MPUHLMM FeOMETPUYECKOro
MOAE/IMPOBaHNA — WCMO/b30BaHUS TEOMETPUYECKUX MPUMUTUBOB, TaKUX Kak TOY-
KW, NMMHWW, CNIaiHbl U NOANTOHBI , ANS NPeACTaBeHUs n306paxkeHn. «BeKTopHas
rpagmka» SBNAETCA HEKOTOPOW MPOTUBOMO/IOXKHOCTHHO PAcTPOBOW rpaduke, B KO-
TOpoW n306paxkeHre NPeACTaBnseTCs Kak maTtpuua nukcenein. OyeHb 4YacTo K30-
OpaXeHVs B BEKTOPHOM (hopmMarte 3aHMMak0T HaMHOro MeHblle MecTa, YemM pac-
TpoBble. CoxpaHeHme harina naet B hoopmate PostScript, KOTOPbIA Nerko UMNOPTU-
pyeTtcs B Photoshop v apyrue rpagpuyeckne nporpammbl. Cpeam Apyrux 3agad npo-
eKTa paspaboTka pas/IMyHbIX WHCTPYMEHTOB PWMCOBAHWUS, MOJb30BATE/IbCKOrO WH-
Teppeiica B mogenn Win32. lMporpamma No3BOMSeT 3afaBaTb Pas/iMyHble Mapa-
MeTpPbl N306paXKeHNs Kak 06bekTa PostScript.






