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1. Ilpeauciosue

@ free!Ship' MCHONB3yeT «IIOCTPOEHUS» TIAIKMX KOPIYCHBIX O0OJIOYEK TI0
KOHTPOJIGHBIM y3JIaM COTpPSDKEHHBIX mMoBepxHocTeil bespe. I[lamyObl, HaacTpolkw,
MayThl, KA U PYJIH MOJETHPYETCS MPSIMBIM BKJIFOUYCHHEM Y3JIOBBIX TOUYEK M TPAHNY-
HBIX pE0ep Co CIIOMaHHBIMH (CBOOOIHBIMHK) rpaHsiMU. Pa3z0reHre MOBEpXHOCTEH CiIy-
JKUT THOKOCTH B MPOCKTHUPOBAHUU T€OMETPHH KOpaOelbHBIX 00BOJOB M OOLIEKOpa-
OeTBHON apXUTEKTYPHI.

Ha pwuc.] moka3biBaeTCsi IOCTPOCHHE CIIIaKEHHOH besbe-moBepxHOCTH 00-
IIMBKH KOPITyCa MO CETH KOMITO3ULIUK YHCIOBBIX y3J0B C HHACKCHBIMH CCBUTKAMH IO
pé6pam ¢ sneMeHTapHBIMH (parMeHTaMu O0pTOBOI 00mMBKH. B 0OMeHHOM opmaTte
[Ship].fef ucxomarie JaHHBIE MPEACTABIISIOTCS B CISAYIONMICH TOCIICIOBATETHHOCTH.

A V3am (point) — VertexType = ( 0-Regular, 1-Crease, 2-Dart, 3-Corner )

A Pébpa (edge) — Crease = (false-criakuBanmue; true-cjiom 1o peopy)

A T'panu (faces) — Layer — HoMep ci10s1

A

/ corner point

boundary edge

Puc. 1 regular point

1.1. Y3abl

AJNTOPUTMBI TTIOCTPOSHUST MOJICTH KOpaOJisi OCHOBaHBI Ha MO3UIIMOHUPOBAHUHT
Y3II0B B IPOCTpaHCTBE. J[Ba CBOKCTBA Y3JI0OB 33JaI0T MIPABUIIA UX UCTIOIB30BAHMS:

A Pezynapuvie yamwi (regular point) — Bce, KpOME YIIIOBBIX. Y375l OOBIMHO CMELIEHEI
OTHOCHTEJBHO TeHEepHpyeMoil moBepxHocTH. OTKIIOHEHNE BO3PACTAeT B CIydasx
CHJIBHBIX UCKpUBICHHA. COMMKEHIE ITPU O0IBIIIOM KOJHUECTBE y3JI0B B pEOEp.

A Vanoswie yzuvt (corner point). Y37bl ¢ TpeMst Wi 00Jiee YETBIPEX pEGEp aBTOMATH -
YECKH Ha3HAYAIOTCS YTIIOBBIMH. Y TJIOBBIC Y3JIbI TTO3BOJISIOT JACNATh CIIOMBI. YTIIO-

' Usnauanvho 6 dsouunvix gaiinax <Ship>.fbm ucnonvsosanace ANSI-kooupoeka, naznavaemasn
6Hympu npoepammsl _free@Ship. B mene npoepammvi u 6 meKcmosvix hopMamax ucnob3yemcst
monvko UTF-8, umo npumenumo x [Ship].fbm.
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BBIC Y3JIbl BCCr/lda pacnoiararoTCsa Ha MOBEPXHOCTU, U OTMEYAIOT CJIOMbI Ha CMCXK-

HBIX pEOpax W rpaHsx.

1.2. Péopa

Peryisipu3oBaHHOCTh y3510B (edges) CTpouTCs Ha IBYX BUIax pédep’.

A Ipanuunoe pebpo (boundary edges) Bcerua CONpsKEHO TOJIBKO C OHOM rpa-
Hb10. KOHTYp AMaMeTpalibHON IIIOCKOCTH TPEJICTABIISIETCSI OCOOBIM ClIydaeM
JUTSI CAMMETPUYHOTO CYTHA C 3€PKATMPOBAaHHBIM MOTyOOPTOM.

A Pezynapuvie pebpa (regular edges) rnagko CONPSTarOT MOBEPXHOCTH CMEXK-
HBIX TpaHeul. [lo muaMM cioma (regular crease edge) TpaHW COCITHHSIOTCS
o/, YIJIOM JPYT K Jpyry. ['panudHoe peOpo — YacTHBIA ciydail cioma 0e3
CMEXHOM IpaHH JUIsl CTIIAKUBAHUS TOBEPXHOCTH.
Perynsprbie p€0pa 03HavaroT IIIaBHOE cONpspKkeHue rpaHeit. ['panudnbie péopa B

JTUAMETPAITLHON TIOCKOCTH UCKIIIOYCHBI U3 MPOBEPKH, H MOTYT OTMEUaTh CTIaKUBAHUE

CO CMEXHBIMH IOBEPXHOCTSIMHU IPYTroro 6opra.

B 00HOBNEHHOM MpOTrpaMMe KOJHYECTBO pEOEP MOXKET ObITh HYJIEBBIM, U B Ta-
KOM CJIydae OHH OyIyT IMEePEeCTPOEHBI M0 TPAHMUIIAM DJIEMEHTAPHBIX (ParMeHTOB OOIIIHB-
KM, C TIOMETKaMH CJIOMOB IMOBEPXHOCTHU IJId TOYHOM HUHTCPIOJIANNU BCETO KOpITyCa.

1.3. I'pann

I'pans (face) — samemeHTapHEIH hpar-
MEHT TIOBEPXHOCTH OOPTOBOM OOIIMBKH, OOBIU-
HO OIpeensieTcs o TPEM, YeThIpEM HiIH Oonee
YIJIOBBIX TOYEK.

1.4. AnnpokcuManusi MoBepxXHocTeil

OOBIYHO TpOorpaMMa MOACIIUPOBAHUS
paboTaer C mMmapaMeTpu4ecKuM B-crutaitHoM
i noepxHocTsiMu NURBS  (Non-uniform
rational B-spline - HeoOHOPOOHbII payuonaib-
Houlli B-cnaaun). [lapamerpudeckue KOOpIrHa-
TBl Ha TIOBEPXHOCTH BBIYHCIIIIOTCS IO OIOP-
HBIM TOYKaM Ha MPSIMOYTOJIbHBIX ILIOMIAKAX:
N-TOYeK B OJHOM HampaBiIieHUH U M-TOYeK — B
optoroHanbHOM. [Ipy crita>knBaHuY TOBEPXHO-
CTH J00aBJISAIOTCS MOJIHBIC CTOJIOIBI MaTPHUIIBI
(puc.3). MHoxkecTBO 0a30BBIX MOBEPXHOCTEH
COTTIACYIOTCSI Ha CBSI3BIBAEMBIX TPaHUIIAX
(p€bpax) ¢ ykazaHHEM CIIOMOB WJIH TJIAJIKOTO
CONPSDKCHMUS.

Puc. 3

2 Jlns opuruHanbHOM Bepcuu freeShip B o6MennoM [freeShip].fef Hens3s omyckars Crease ms pé-
0ep, Tak KaK B MPOLEAYPE CUNTHIBAHUH HE HHUIIUUPYETCS 3HAYCCHHUE 110 YMOTYAHHIO).
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Hcnonb3yercs pazdbrueHre MmoBepxXHOCTEH MO0 KOHTPOILHBIM TOUKaM B KayeCTBE
MapkepoB mojenupoBannss NURBS-nioBepxHocTe#t nim B-crumaiiaex. CeTka B pa3oue-
HUU TPaHEH CITy>KUT CTIIQKUBAHMIO TI0 «II1araMm pasOueHus» (puc. 4), 1 MOXKET ObITh HE
MPSIMOYTOJIGHOM, YTO YCIOXKHSET BEIYMCICHHSI C HEMapaMeTpUIECKON HHTEPIIOIISLUEH.

Puc. 4.

KontpoinbHas ceTka ¢ BHyTPEHHUMH MOABMWXHBIMHU y3iaMu. K cepennnam pé-
Oep MPUCTPAMBAIOTCS CMEXKHBIC ANMPOKCHMHPYIONUE TPAHW BOKPYT HOBBIX Y3IIOB.
TpeyronpHBIE TpaHU pa3OMBAIOTCS HA YEThIpEe MOAOOHBIX TpeyroibHUKA. Ecau p&opa
OTMeUaloTcs clioMoM (puc. 4, B cepeuHe), TO UCXOAHBIH 00BEKT coxXpaHsieT (hopMmy.

st BayTpenHux (regular) pébep mpowusoineT ocpeduwenue co cmemeHueM (puc.4,
CIIpaBa).

Puc. 5.

TpoekpaTHOE cria)kvBaHHUE MMOBEPXHOCTH, OIpenesieMoe MapaMeTpoM JIpo0-
HOCTH (precision) OT HCXOAHOM anmpOKCUMAITUH.

Puc. 6.

Ha ckomenHoM Kybe KpacHBIM KOHTYPOM BBIIENIEHBI pEOpa ImHMpCTpeKa co
cinomoMm noBepxHoctH (VertexType=true).

1.5 OcoGenHOCTH OCTPOCHHUS KOPILYCHOI 000J104KH

OnruMaibHbIM TOCTPOCHUEM OyJe HCIIOJIb30BaHUE PErYJISPHONW CTPYKTYPhI
st 0a30BBIX MOBEpPXHOCTEW U3 [4x4] y3moB u p&Oep Be3de, TZI€ 3TO BO3MOXKHO
(puc. 7). Y3en Ha rpaHUIle CYUTAETCS PETYISIPHBIM, €CIIA C HUM CBSI3aHBI TPH pedpa u
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JIB€ TpaHU. MOTYT UCIOJIb30BAThCSI TPEYTOJbHBIE I'PAaHU, a TAaKXKE y3Jbl U TpaHU Ha
aTh 607ee pedep.

Perynspusie y3mel ipu TpEX péopax Ha
TpaHUIlax 1 YeTBIPEX rpaHax u pédpax
BHYTPH TIOBEPXHOCTH

Puc. 7. "

Ecin peOpa He CBS3BIBAIOT CMEXXHBIE TPaHH, TO OHH M300pa)kaeTcs yTOJIIEH-
HOI JIMHUEH B CBeTI0-3¢1EHOM 11BeTe. B pasnene 13.1 ropopurcs 00 aBTOMaTHYSCKOM
MPOBEPKE M YaCTHYHOH KOPPEKTHUPOBKE HUMPOBBIX MoJenei kopmyca. OpueHTanus
HOpMaJIel Ha 3JIEMEHTaX CyIOBOM OOIMBKU oTOOpaxkaercs 3en€HpiMuU. Free!Ship mpose-
psIeT OPHUEHTAIMIO HOPMAJIeH B CiIydae IOJHOCTRIO 3aMKHYTHIX 000s04ek Kopiryca. [Ipo-
BEpKa BKIIIOUATCS B HACTPOMKAxX MmapaMeTpoB MmpoekTa 0. 4.1.

2. ObsacTi mpocmoTpa

2.1 U3menenune Macmtada u BuAa rpaguyeckoro u3odpakeHus

Uetslpe rpaduueckux miomanku B okHe Free!Ship npeacraBisitor Tpu cTaH-
JapTHBIC TPOEKIMH (PUC. 8) M aKCOHOMETPUUIECKYIO TPOPUCOBKY KOPITyca KOopaoJis.
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C HaxkaToil mpaBoii KHONKOH «rightMouse» n30pa)keHHe mepeMenaeTcs 1o
rpadudecKkomMy JIMCTY, C JIeBOW KHOMKOH «leftMouse» n mepemerieHneM BBEpX-BHU3,
TaK K€ Kak M IpH BpamleHuun kosnécuka «Mouse», u3MeHseTcs pazmep (Macmitad)
n3o0paxkeHus. B okae akconomerpun «leftMouse» BpamaeT TpEXMEPHBIIO MOAECI.

Haxatue u ynepsxkanue Ha knaBuatype <Control> ¢ nerxenuem «leftMouse»
MO3BOJISIET BEIOPATh M aKTHBUPOBATH JIJISI MOJIU(DHUKAIINN Bee TpadUuecKre DIEMEHTHI
MOJEINHU (ROKA MOAbKO Y3/bl), TIONAJAI0INe BHYTPh KOHTYPHOH HUTHU MPSIMOYTOJIbHU-
Ka. BeIOpaHHBIE JIEMEHTHl OTMEUAIOTCS MITU TIOJICBEUMBAIOTCS JKENTHIM LIBETOM.

OmuHouHol Haxkatue «rightMouse» Ha TpadUYEeCKOM TOJIE BBI3BIBACT
KOHTEKCTHOE MEHIO (pUC. 8, B HIDKHEH YacTH) JIsl HACTPOHUKH N300paskeHHsI U IOTIOJI-
HUTEJIBHBIX ONepalrii B BHIOpaHHOM TpadruecKoM MoJie.

Brictprrii kimmk «leftMouse» nemaer BbIOOp OmipKaiIero sjIeMeHTa: TpaHb,
pedpo, y3er WK JIMHHS TOKA. Y3IIbl SBISIOTCS KIIOYEBBIMU CTPOUTEIHHBIMY JJIEMEH-
TaMi IUQPPOBOI MOJIEH, IPU BEIOOPE KOTOPBIX MOSBISETCS CIeuanbHas TabIudKa
(puc. 8, mpaBee BBEpXY) A PEAAKTUPOBAHMS MECTOIIOJIOKEHHS y3I1a.

2.5. TeopeTnueckue YepTeku U aKCOHOMETPUUYECKUE IIPOPUCOBKH

CranmapTHasi packiiajka 4epTeKel Mo KOpIycy M oOmeKopabesbHON apXu-
TekType Kkopabns (puc. 8, Free!Ship) mnpencraBmsiercss Tpemsi OpPTOTOHAIBHBIMHU
MIPOEKIHSMU: «KOPITYC» — C TIpaBa BepXy; «O00K» — clieBa BBEPXY; IOIYIIUPOTA» —
JIeBasi HIDKHSIS; a TaK)KE€ aKCOHOMETPHUYECKasl IPOCKIUs B PACKpacKax OCBEMIEHHOTO
KOpIyca — MpaBblii HWKHUHE pucyHoK. KommuectBo nuctoB (ViewPort), mHanpumep
JUIsL 0COOBIX HACTPOEK M300pakeHus, MOXKeT ObITh yBenudeHo: [Kyneman]| = [Jluct
HOBO ITPOEKILUH].

Ecnn Ha mmdpoBoit Momenn He aKTHBHPOBAH BBIOOP OIOPHBIX Y3JIOB, TO
CTpPENIKM Ha KJaBHAType TNEPeKIIOYaroT (POKyC aKTHBHOCTH YEPTEKHBIX JIUCTOB
(ViewPort).

UacTo wucmonb3yemble MEUCTBUS HaJ YEPTEKHBIMU JIHCTaMHU COOpaHBI B
KOHTEKCTHOM MEHIO, BbI3bIBaeMOM Bo ViewPort oy «rightMouse.

J11s1 GBICTPOM CMEHbI BUAA [y IPOEKLINN] MMEETCS YETHIPE TOPSUMX KIIIOYa:

<Ctrl+1> - xoprmyc;

<Ctrl+2> - 00k;

<Ctrl+3> - monmymmpora;

<Ctrl+4> - akcoHOMETpHSI;

AKCOHOMETPHYECKOE N300pakeHne KopIlyca BCer/aa UCTIONHACTCS B IEPCIEeK-
TUBHOU MNPOEKIINH [3{:{} 00BEeKTHB], HaCTpanBaeMOH IO YCIOBHOMY (hOKYCHOMY pac-

CTOSIHHIO OT IIHPOKOYTOJIBHOTO 28 MM 1o mmrHHO(OKycHOTO 200 MM doToanmapara,
P COXPAHEHUH pa3Mepa BUINMOTO M300paKeHHS OTHOCHUTENIPHO YEPTEXHOTO JIH-
cra.

Usmenenne macmraba n3o0pakeHHs! BBIIOMHsAETCA KolécukoM <rollMouse>
WJIM TpeMs FOpsSYUMU KII0YaMu:

<Ctrl+I> - npubnmkenne, Kak yBeJIndeHue Macrada;

<Ctrl+O> - oTnaneHue — yMeHbIICHUE MacIITada;



<Ctrl+A> - BMenieHHe N300pakKeHUE B JIUCT YepTexka.

[IpenycMOTpeHO TISATh BapUaHTOB TpadHuecKol MpeACTaBICHHS KOpITyca KO-
pabms - <rightMouse> = [H300paxenue]:

<Ctrl+W> [KoHTYypHBIE TIPOPUCOBKHU, Wire frame] - craHmapTHOEe OTOOpake-
HUE B BHJIC TEOPETUYECKHX KOHTYPOB, ONMOPHBIX Y3JIOB U, 10 HEOOXOIUMOCTH, CTPE-
JIOK-HOpMAJICH K 3JIEMEHTAPHBIM MMOBEPXHOCTSIM;

<Ctrl+F> [ocBemiennas packpacka, flat shade] — npencraBiseTcss B LBETax
rpaduyecKux CIOEB, YTO MOXKET COOTBETCTBOBATH €CTECTBEHHOMY Pa3lICICHHUIO KOP-
myca U 00IIeKOpalebHOM apXHUTEKTypbl Ha KOHCTPYKTHBHBIE Onoku. [Tomymnpo3pay-
Hasl TTOJIKPAacKa MOXKET MPHUIaBaThCs JIIS TTOIBOTHOM YacTH KOopIyca.

<Ctrl-G> [I"ayccoBbl uckpusienus, Gaussian curvature] — IpeacTaBIseTCs
= ) pany>kHOH pacuBETKOW C (PUOJIECTOBBIMH
= WU CUHUMH OTTCHKAMHU JUISl CEJIOBBIX
= (bparMeHTOB OOIIMBKH; 3€JICHBIC U KET-
ThIC OTTEHKU JJIS pa3BOpPAuYMBAEMBIX T10-
BEPXHOCTEH C KPHWBH3HOHW JIMIIb 1O OJ-
HOMY W3 HalpaBJeHHH; U B KpPACHBIX
OBETax Ijid YMCTO BBITYKIIBIX UJIX BOTHY-
TBIX TOBEPXHOCTEM.

<Ctrl+E> [monocoBoe oTpaxeHue,
zebra shading] — cOOTBETCTBYeT OTpake-

HUIO MOJIOCAaTOM MOBEPXHOCTH Ha 3€pKabHOU
IIOBEPXHOCTHU KOPITyCa JUIsl BU3YaJIbHOU OLIEH-
KM TJIaJIKOCTH, XapaKTepa UCKPUBJICHUH U Ha-
JUYWsS CIIOMOB WIIM IIIEPOXOBAaTOCTEH Ha KOp-
ITyCHOM 000JI0YKe.

<Ctrl+D> [pa3BEpTHIBAEMOCTH
JMCTOB KOpITycHOW oOmmMBKH, develop
ability check] — packpsiBaemble 0Oe3
JBYCTOPOHHEH  jae(OopMamuy  JIUCTHI
0TOOpaXaroTCsl TOIYOBIM I[BETOM, a BBIMYKJIbIE WIIM CEAJIOBATHIC MOBEPXHOCTH — Kpac-
HBIM.

JlononHuTeNbHBIE ONIMY B pa3zienax cBOUCTB rpadudeckux cinoés 10.8 u 13.4.

B xoHTekcTHOM MeHIO ViewPort mpemycMOTpeHo coXpaHEHHE PacTpOBOTO H300-
pakeHus B BBIXOTHOM ¢aiine B ¢dopmare «MMSL. . .TIPOEKIHA. pNE»
(portable network graphics).



2.2 Be10Op 3JIeMEHTOB.

Ecnu He BKIFOUEH pexnM £bf «BBIBO/ OMOPHBIX y3110B U pEGEp Ui pelakTHpO-

BaHUs», TO «leftMouse» BBIOMpPAET TOJBKO MOBEPXHOCTH — IPaHM ISl OTCIC)KUBAHUS
Y MepeyCTaHOBKU OPHMEHTAllMH HOpMasei. Bce BapHaHThl OTOOpa)KEHUs YCTaHABIIH -
BalOTCS IO BepXHeMy noaMeHio «Bunumocts» (m.11.). AKTUBHBIM SIBJISIETCS TOJBKO
MOCJICIHUN U3 BBIOPAHHBIX Y3JIOB, B TOM YHCJIC NIPH Ha3HAUCHHUH T'PYIIILI IPU yaAep-
kaauu <Ctrl> Ha Ki1aBuarype.

PéOpa u rpanu npm BBIOOpE Bceraa AOIOJHSIOTCS, NPU ITOBTOPHOM BBIOOpE
npeaplAyleld Ha3HAaueHHe OTMEHSETCS, U MO0 HeoOXOAMMOCTH cOpoca BBIOPaHHBIX
3JIEMEHTOB MOJKHO BOCIIOJIb30BaThCsl KomaHAoW <Escape> c¢ KilaBuUaTypbl WU
KOHTEKCTHBIM 10J1 MeHIO «rightMouse» - «Deselect all» B ose ueprexa.

[Mpu Haxaroit <Ctrl> B apmwkennn «leftMouse» BeIoIHsIETCS BBIOOP BCEX OIOP-
HBIX y3JI0B BHYTPH HOABHXHOTO MPAMOYroyibHOro KoHTypa. C knaBumein <Ctrl> onHum
HaxatueMm «leftMouse» BBIOMpaeTCs BECh KOHTYP W3 CBS3HBIX MEXKIy coOoi pédep,
HanpuMep MalyOHbIH IUPCTPEK, a MPU BEIOOpE TpaHel aKTUBUPYETCSI LETMKOM TIIaKast
000J104YKa BHYTPH CIIOMOB OOpTa AJIS ONPEAEIEHHOTO rpaduuecKoro Ciosl.

2.3 IlepemeliieHue ONMOPHBIX Y3J10B.

V35161 BEIOUpAIOTCS Ha 110001 rpaduecKor IIIOMIA/IKe, BKIIFOYas aKCOHOMET-
pHI0, OJHAKO CBOOOJIHOE MepeMelieHue ¢ momolibio «leftMouse» qomyckaercst TOJb-
KO B OCHOBHBIX YePTEXHBIX MPOEKIUAX. [Ipr cBUTE OMOPHBIX y3JI0B aBTOMAaTHYECKH
NMEPECUYUTHIBAIOTCA U 3aHOBO IIPOPHCOBBIBAIOTCA BCEC IIITAHIOYTHI, 6aTOKCI)I, BaTcpin-
HHHU, pI)I6I/IHI>I W TUHUM ToKa. bes OTepPU TOYHOCTHU PCAAKTUPOBAHUC YCKOPUT OTKIIN -
KH ¢ 3arpy0iieHreM rpadudeckoil MpOPUCOBKHU YEePTEKEH U CKPHITHH TEOPETUUSCKUX
KOHTYPOB (IIIITAHTOYTOB, BaTEPJIMHUN, 0ATOKCOB, PHIOWH U JIMHUMA TOKA).

2.4. YTouHéHHasi padoTa ¢ KOOPAUHATAMHU ONMOPHBIX y3JI0B

I[J'IH YCTaHOBKHU CBOICTB U KOOpAHWHAT NPOCTPAHCTBCHHLIX Y3JIOB UCIIOJIL3YyCT-
Cs BCINIBIBAromas Tabanuka. B 4HCHIOBBIX IMYHKTax «OCH X,Y,Z» ITOKAa3bIBAKOTCsA
KOOpAWHAThI ITOCJICAHETO H3 BBI6paHHLIX Y3J10B. KOOp)II/IHaTI)I U3MCHSAKTCA HCIIO-
CPCACTBCHHBIM BIIMCBIBAHUEM YU-

CIOBBIX BEJIHYHMH WM CMEIICHHUH C Y¥3en[6d]: (12778, 2.345, 1.970) n3 1 n

(@-npecdukcom, dYTro OyIET OTHO-

CHTBCS KO BCEM BBIJCICHHBIM omop- o X -4 127787 P+ o 1348°

HEIM ySram. ocbY -4 2.3450 b+ PpT9T2"
V35bpl  Tak)ke CHHXPOHHO

CMemATCA 10 TpeyrodpHukam — oceZ -4 1.8853 P+ oy 8138°

«<4» U «P>» BOKPYT KOOPAUHATHBIX

3aMycei; WM CTpelKaMu Ha Kiia-

Buatrype <right> <up> <left> YT .
Paccroanne 0.0000 == ¥ron E‘]‘ -

<down> Ha BennuuHy «lllara mpu- =l =l

pallleHui» U3 HUXHEH KOHTPOJIb-

HOHM CTPOKH; WJIN cMelIeHneM y3710B Ha 10% 1o «+» u «-») Ha KJIaBHaType.

[ ¥ron cnoma
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HesaBrucruMo oT KonmuecTBa BRIOpaHHBIX AJIEMEHTOB, 1o «leftMouse» cmera-
€TCs TOJIBKO OJIMH aKTHBHBIN y3el. I'pyIa BEIIEIICHHBIX Y3]I0B CHHXPOHHO U3MEHSET
KOOPJIMHATHI TI0 3allUCH B MEHIO, MPU 3TOM HCIOJIb30BaHHE CHMBOJA «(@» 3a7aét
cMelleHUe BEIOpaHHBIX y3JI0B Ha YKa3aHHYIO BEIMUUHY .

Hcnonp3oBaHne AHIIMICKUX UMIIEPCKUX MEp IJIMHBI BBINOJHSAETCS BBOIOM
YHUCJIOBBIX BEJIWYHH 10 CICAYIONMIEH cxeme: «feet—inch—x;», kak: 3-2-1 — 9yTo o3Ha4a-
er 3 ¢pyra 2 u 1/8 mrotima.

B npocTom nomaroBoMm perakTHpOBaHUH MHTEHCHBHO PACXOLYIOTCS PECYPCHI
IUIL COXPAaHEHMS IOCIJIEIOBATENBHOCTH KOMaH]l BOCCTAHOBIICHHSI, YTO OTMEYAETCS B
HIKHEH nHOpMaIMOHHON cTpoke Kak: «[laMsaTh oTkata». s yckopeHus: paboThl U
9KOHOMHH OIIepaTUBHOMN namsTu 1o «leftMouse» B 3TOM OKOIIIKe BpEMEHHO IIPHOCTA-
HaBJIMBACTCs 3allHCh ILEMOYEK OINepalrdid BOCCTAHOBJIEHUS, YTO OTMEYAECTCSA Kak:
«OcTaHOB OTKaTa», MPU 3TOM BCE MPEAbIAYIINE ONEPAllNHA COXPAHIIOT aKTyalIbHOCTb.

3. Co3nanne, YTeHHe U KOHBepTalusi HM(PPOBLIX Mojes el

B nepBblii 610K rIaBHOTO MEHIO BKJIIOUYEHBI OIlEpaliy IO padoTe ¢ paszind-
HBIMH TH(DPOBBIMU MOJIETISIMA Ha BHEITHUX (halJIOBBIX HOCHUTEISX, & TAK)KEe HACTPOM-
KH caMOoro mporpamMmHoro komruiekca free!Ship.

3.1 HoBast MogeIb

AHanntuyeckne 06B0/LI NCTOpUYECcKNX Kopabieit

¥ Ecsl Q) Otmena

VEY ) WHTEPNONALWKA NO BbICOTE

Onuna
Wnpuxa

Ocapxa

Eannuniel mMepbl

BriGop kopabensHoii snoxm

| IBenmxme reorpapuyEckKue OTKPLITHSA

Puc. 9.

Topstunii kimrou: <Ctrl+N> IIpu co3gaHuy HOBOM MOJE/IM MPEIJIaraloTcss TPU
BapuaHTa OOBOJIOB KOpIyca BCEIMOTOAHOTO KOpalis CpEeaHEro BOJIOU3MEIICHHUS
(kmacca rajeoH), OTBEYAIOIIUX HBOJIOIMOHHOMY COBEPIICHCTBOBAHHMIO OOIIEKOpa-
OeNbHOM apXUTEKTYPhI U3 d1oXH Benmnknux Vcrmanckux reorpaguaecKux OTKPBITHH.

1) «Benukue ucnanckue reorpauuecKue OTKPHITUSD» - IITOPMOBaHUE 03 X0-
na. Kopryc BcemorogHoro kopalOuns CpeIHETo BOJOU3MEIICHUs (TaleoH). Bapuanm
980IHOYUOHHOSO COBEPULEHCINBOBAHUS KOPADENbHbIX 0080008 C YBEPEHHbIM UMOPMO-
sanuem 6 onoxy Beauxux Ucnanckux ceoepaguueckux omxpuimuii;



2) «HoBsi k0padis 30moToro XIX Beka» - xopolnas MOpPCKasl IpakTHKa ObI-
BaJIBIX MOpexonoB. Kopiyc BcenmorogHoro Kopaoisi cpeiHero BojgousMerieHus (ppe-
rat). Bapuanm ssonoyuu kopabeibHblx 0060008 ¢ OOCMUNCCHUEM HAULYYULET WO~
MOBOI XOOKOCMU NPU COBEPULEHHOM NAPYCHOM B00PYICEHUU,;

3) «Ocrernka COBpPEMEHHBIX -
00BOJIOB KOpadJis» - 0OBOABI OBICTpPO- | 2 Axcoromerpun. X=5.37 Y=-12.05 7=033 o x
XOJIHOTO BBICOKOMaHEBPEHHOI'0 KOpao-
Ji1 CPEeAHET0 BOAOU3MELICHHUS C MOII-
HBIMHA MamriHamMu. Kopabib ¢ npoexkm-
HOU OompabomKou 1eMEeHMO8 MexXHU-
YecKou ICmemuKu C UCHLIMAHUAMU
MOABLKO NOO CKOPOCHHOU MENEeHCKOU
onvimoeo2o baccelna,

Bce Tpu BapmanTa KopaOeib-
HBIX OOBOJOB CO3/IaBAINCh B XOJIE
M3BICKaHUH © TOICEKIINA MOPEXOIHBIX
KadecTB KopabJiisi B IITOPMOBBIX YCIIO- _
BUsiX HaydHo-mH)XKeHEepHOro olmiecTBa - =1 =
kopabenoB uMm. A. H. Kpsuroga.

Jns mociemyromiei paboTel ¢ 00pa3iiaMy MOYKHO YCTaHOBHUTh TpeOyeMbIe Be-
JUYUHBI OJIMHBIL, IIUPUHBI U OCAaJKH KOPITyca, a TakKe BBIOpaTh METPHUUECKYIO WIIH
MMIIEPCKYIO CHCTEMY Mep.

3.2 OTKpBITH

Crapple u HauOoJiee paclpOCTpaHEHHbIE IUMPPOBBIC MOJCIU XPAHATCS B
nBonuHbIX ¢aiinax [Ship].fbm, rae TekcToOBBIE AaHHBIE COXPAHSAIOTCS B 8-OMTHOI
ASCII-komupoBke. B 0OHOBIEHHOW BepCcHH OITYCKAETCs YCTaHOBKA M TOBCEMECTHOE
WCIIONb30BaHne yHUBepcaabHON koaupoBku UTF-8. Bo3mokHO mcmonb3oBaHue 00-
MEHHBIX TeKcTOBBIX 3anuceli [ Ship].fef (file exchange format), koTopble mpuHUMAaIOT-
cs komruiekcoM free!Ship B kauecTBe OCHOBHBIX.

3.3 CoxpaHUTh U COXPAHUTH KAK ...

st GBICTPOTO COXpaHEHHUSI B HCXOAHOM (popMaTe MpeayCMOTPEH TOPSYHA KITH0U
<Ctrs+S>. Ilpu coxpaHeHMH OOHOBIIIEMOH MOJEIH CO3TAETCsl pe3epBHAsl KOIUS C
pacmmpenuem [Ship]-vN.bak. HyneBas Bepcust [Ship]-v0.bak Bcerma comepxut wc-
XOIHBIN (aiis, U3 MOCIEAYIOIMNX COXPAHSIETCS TOIBKO MPEANOCISIHSSI PelaKIus, C
COOTBETCTBYIOIIUM OOHOBJIEHHEM €€ HoMepa.

HudpoBbie MOAeNN MOTYT 3alIUCHIBATHCSI B YCTapeBIIEM IBOMYHOM (opmare
[Ship].fbm, npu 3ToM coxpaHsETCss BO3MOXKHOCTh BHYTPHIIPOIPAMMHOIO YKa3aHUs
BocbMUONTHON ASCII KOOUPOBKHM 1711 BHYTPEHHUX TEKCTOB OMNHMCAHUS M Ha3BaHHUI
pa3lIeIUTENbHBIX CIIOEB, HO 3/1€Ch K€ HUYTO HE MEIIAET NEPEKOAUPOBAHUIO TEKCTOB K
yHuBepcanbHON kogupoBke UTF-8 (B HacTpoiikax: utfs).




IIpn 3amucu Mozenn B OTKPBITOM TeKcToBoM ¢opmare [Ship].ftm wmm
[Ship].fef Hukakue TepeKOTUPOBKU HE BBHITIOIHSIIOTCS, U TEKCTHI BHYTpU (alioB BCe-
I7la OCTaloTCA B YHUBepcaibHOH KoaupoBke UTF-8.

OO6menHsbIi dopmar [Ship].fef n3 onepanuii umnopra/skcnopTa NepeHeceéH B
OCHOBHOM OJIOK YTEHUS/COXPAaHEHHUS YUCIOBOH MOJETIN KOPaOJIs.

3.4 UmnopT

Opururanesbiii [Ship].fef (Free!Ship exchange format) nns onmcanust 06Bo-
JIOB Kopryca U oOuiekopabenbHON apXUTEKTypbl HACTPauBaJICA B IEPBBIX BEPCHUAX
MIPOrpaMMHOTO KOMITIEKca. B oTimyme oT 0OHOBIEHHBIX U(MPOBBIX MOAENECH ITHM
dbopmaToM He TpexyCMaTPHBAETCS COXpaHEHHWE KaKOW-THOO0 WHOPOIHOW WM U30bI-
TouHOl mMHpopmanuu. UreHne u 3anuch oOMeHHOro ¢opMara HU(POBBIX Mojenei
Tenepb BXOJIUT B COCTaB OCHOBHBIX (aiJIOB /ISl M3HAYAJILHOTO CYUTHIBAHUS U COXpa-
HEHUsI YUCJIOBBIX MOJIeJIel 00BOJIOB U 00IIeKOpabebHOM apXUTEKTYPHI.

3.5.1 YacTth kopnyca (gejbHasi Belllb)

®dparMeHThl KOPIyca U JCTbHBIC BEI[H MOTYT CUMTHIBATHCS
W3 CIeIuaNbHOTo ABondHOTO [Ship].part daiina. B Takoit 3arotos-
K€ IPUCYTCTBYET OIMCAHUE CIIOS M (PUKCUPYIOTCS UMIIEPCKHE WU
METPUYECKHUE STUHUIIBI MEPhl. ABTOMAaTHYECKOE MacITaOupoBaHue
CIIy’)KUT COTJIACOBAHHIO TEOMETPHUCSCKUX Pa3MEPEHHUH, HCIONb3ye-
MBIX B TEKYILIEM IIPOCKTE.

3.5.2 IloBepXHOCTH MO MIMAHTOYTAM, PIOHHAM MJIH OOPTOBBIM CJIOMaM.

Hmnopt TekcroBoro (Qaiina, coaepKamero HeCKOJIbKO TPEXMEPHBIX KOHTYPOB C
OpAMHATaMU KPYTJIOCKYJIOro Kopiyca. KoHTypbl MOT'YT COCTOSITE U3 Pa3HOIO KOJIMYECTBA
Y3JI0B, U 33/1al0TCSI OT JHHIIA BBEPX HJIM BJOJb Kopiryca o cxeme «Chines», HO 00s13a-
TEJIFHO C OINHAKOBOM OpHEHTalKel 1 0e3 B3aUMHOTO MePeCceUeHHS.

Ilocne cunThIiBaHUS TEKCTOBOro ¢aiia 3ampaliuBalOTCs Pa3MEPHOCTH all-
MPOKCUMUPYIOIIEH MaTPHUIbI B MPOJOJIHHOM HANpaBICHUH (YHUCIIO MIMTAHTOYTOB), U B
BEPTUKAJILHOM HalpaBieHUH (Yucio peIOuH). s uMmopTupyemMoil 000i0YKH co-
3paérest B-crutaiin Takum o0pa3oM, 4TO HOBasi IOBEPXHOCTh MHTEPIIOIMPYET HUCXOA-
HBIE y3TIBI.

IlepBas cTpoka daiina momkHa unu ObiTh 0 (Hynb) WK 1 aJs onpeneneHust
YHCIIOBOM Mepbl B MeTpax B (pyTax. KOHTYypBI COCTaBISAIOTCS U3 YUCIOBBIX MOCIENO0-
BaTEITBHOCTEH Y3JIOBBIX TOYek: X —alOCiucchl; Y — OpAWHATHI JIEBOrO OopTa; H
7 — anIuiMKaTbl OT OCHOBHOM JIMHUU, PA3ACJIIE€MbIE IyCTOW CTPOKOU. Y3IIBI COPTHUPY-
IOTCSI OT KOPMBI K HOCY M OT KHJISl K nany0e. 3aBeplieHue JaHHBIX MOKET OBITh OTMeue-
HO cTpokoil ¢ «kEOF», mocne KoTopoi claeayroT OMUCAaHUsl UM KOMMEHTapuu IO Yu-
CJIOBOM MOJENN.

Hauano orcuera no ocHoBHoi uHuM Z = 0,0, 1 HAa KOPMOBOM TEPIIEHINKY-
mape X =0,0. Macmrabupiii MHOXUTENs = 1,0. HemomycTuMo coBnageHne KOOpau-
HaT Ha OJJHOM WJIM Pa3HBIX LINaHT0yTaXx.



-2.36 0.00000 2.96370
-2.36 0.21418 3.02179
-2.36 0.52380 3.11718
-2.36 0.69894 3.23732
-2.36 0.76813 3.36982
6 0.00000 0.25901
6 0.16319 0.33932
6 0.35514 1.09669
6 0.69465 1.40999
6 0.98293 1.59716
6 1.50472 1.98593
6 1.89635 2.77629
6 1.88854 3.35579
13 0.00000 3.01751
13 0.09559 3.19544
13 0.18538 3.43133
13 0.33232 3.86172
EOF

.. ~~ KOMMermapuu ...

Ecnu 06a xkonmypa coeénadaiom, mo oHu 00HCHbL 00BLEOUHAIOMCA C NOOKIIO-
yeHuem 08yx cecMeHmos ¢ epanuyeli 6 nnockocmu JI1. dmu cecmenmol nosice Mo2ym
Obimb yOanieHbl.

3.5.3 Ta6auua mia3oBbIX OPAUHAT

CunThIBaeTCSI TECTOBBIN (aiiil ¢ pa3METKON IO YCIOBHBIM ILIITAHT0yTaM, KOTOpPbIE
3aMMCBIBAIOTCA BMECTE C MPOAOJIBHBIMHU KOOpAMHATaMH (abcruccaMu), 9YTO 3HAYNTETLHO
pacImmpsieT BO3MOKHOCTH (hOPMHPOBAHUS OPUTHHAILHBIX KOpPaOEIbHBIX 00BOJOB M 00-
exopa0eIbHON apXUTEKTYPhl 10 MUHUMAaJIbHOMY KOJHUYECTBY OMOPHBIX TOUYEK, oOpara-
embix Bo Free!Ship B rmankue craiiHOBbIE TOBEPXHOCTH.

B nepBoii cTpoke yka3bplBaeTCsl KOJMYECTBO IIIAHTOYTHBIX KOHTYPOB: Ns;

3arem cienyet Ns-O0JOKOB ONMCaHHMIA U KOOPAWHATHOW HH(pOpMAaIHH:

1 cTpoka 0J10Ka — TEKCTOBOE OMUCAHUE KOHTYpa — MPOIYCKaeTCs;
2 cTpoka B 610Ke: Nr — KOJIM4ECTBO Y3JI0B B TEKYILEM LITIAHTOYTHOM KOHTYPE;
Kax st u3 Nr y3710B nipejcraBisieTca koopauHaramu: X,Y,Z
1 HeoOs3aTeNbHBIM MpHU3HAKoM 0 uiu 1 A7l OTMETKH YTII0OBOTO CIIOMA.

3.5.4 ®opmart.obj or Wavefront Technologies

[MomymsipaeIit Tpadudeckuii opMar, HU3HAYATHLHO pa3pabOTaHHBIA I aHU-
ManroHHoro makera Advanced Visualizer. IlpencramisieTcssi ciuckaMyd KOOpPIWHAT
BEPILMH ¥ BEKTOPOB HOpMaJIeH, CBSI3bIBAEMBIX MHOYKECTBOM WHJCKCOB JJISi TIOCTPOE-
HUS TPEXMEPHBIX TpaduuecKiuX 0ObEKTOB.



3.5.5 YucaoBas moaesb STL - stereolithography

STL (Standard Tessellation Language wmoszauumsiti) — Qopmar XpaHeHUS
TpEXMEpHBIX rpadudecKux Mojenel coznan kommanueit 3D Systems B konie 1980-x
TOJIOB. 3aMuCH NPEACTABISAIOTCS B IBYX (hopMaTax:

ASCII — TekcTOBBIN BU JIsl PyYHOT'O PEIAKTUPOBAHUS U OTIAIKH.

BbunapusIii — KoMnakTeH u OpicTpee 00padaThIBaeTCsl IPOrpaMMaMHu.

I'eomeTpust He uMeeT aTpuOyTOB 1[BETA, paccioeHUi u aAp. OpueHTaIus rpa-
Hel 3aaétrcs MO0 HOpMAJISIMHE, JTUOO0 TIePEYUCICHUEM BEPIIUH CHAPYKH MPOTUB Ya-
coBoit crpenku. Daitn qaHHBIX HaunHaeTCs ¢ 80-0alTOBOrO 3arojioBka, 3a KOTOPBIM
ciemyeT 4-06aiiTOBOE 1IN0 YUCIIO, YKa3bIBAIOIIee KOJUYECTBO TPEYTOJILHUKOB, U Ja-
Jiee — TaHHbIE O TPEYTOJIbHUKAX.

ASCII Binaries
solid name UINTS8[80] — Header - 80 bytes
facet normal #n; n; ny UINT32 — Number of triangles - 04 bytes
outer loop foreach triangle - 50 bytes
vertex vI, vi, vi, REAL32[3] — Normal vector - 12 bytes
vertex v2, v2, v2, REAL32[3] — Vertex 1 - 12 bytes
vertex v3, v3, v3. REAL32[3] — Vertex 2 - 12 bytes
endloop REAL32[3] — Vertex 3 - 12 bytes
endfacet UINT16 — Attribute byte count - 02 bytes
end

endsolid name

3.5.6 VRML - Virtual Reality Modeling Language.

VRML — s13bIK MOETUPOBAHMS BUPTYAIBHONH PEaIbHOCTH — OOBEKTHO-
OPUEHTHUPOBAHHBIN (POpPMAT AJIs1 IOCTPOSHUS ONMMCAHUSI TPEXMEPHBIX UHTEPAKTUBHBIX
00bekTOB U ciieH. daiin naHHBIX ¢ paciupeHueM <Ship>.vrlm wim <Ship>.wrl. ®op-
MaTOM IpeyCMaTpUBAETCS:

- OIIMCAaHUE T€OMETPUHN — PA3JIMUHBIX T€OMETPUUECKUX IPUMUTHUBOB (Tpe-
YTOJBHUKH, KBAAPATHI, cephl U T. 1.).

- MaTepHuaibl U TEKCTypbl —IJI CO3/IaHUS PEATUCTUYHBIX IOBEPXHOCTEHN.

- OCBEILEHUE U TeHH — C yKa3aHHUEM UCTOYHUKOB CBETA U 3aTCHEHUS.

- aHMMAalM1 —IIO0JIBUKHBIX OOBEKTHI U IIEPEMEILEHNE KaMep.

- HHTEPAaKTUBHOCTb — IOAICPKKa HABUTAIIUH, TPUTTEPOB COOBITHI H Ip.

- CIIEHAapHUH U JIOTHKAa — C UCIIOJIB30BaHUEM CKPHUIITOB ISl HACTPOMKH JIOTHKH
U IIOBEICHUS OOBEKTOB.

B texymeit Bepcuu u3 ¢aiina VRLM cunuThIBaeTCs TOJIBKO MOBEPXHOCTD CY-
noBoi ob6mmBkHy. [Tpu cOopke MoIenH TOIBKO TpaHUYHbIE PEOPA CTAHOBSITCS JIMHHUSI-
MU CJIOMa, BCE Apyrue OOPTOBBIE CIIOMBI JOJKHBI YCTaHABIUBATHCS BPYYHYIO.

3.5.7 Carlson Hulls...

Carlson Hulls mpencrasisiercst KoMIaHueH O packporo MapycoB Ha (UPMEHHOM
caiite: www.CarlsonDesign.com/hulls.zip.



http://www.CarlsonDesign.com/hulls.zip
http://www.CarlsonDesign.com/hulls.zip.

W3 gymncnoBoro mpeacTaBieHus KOpIyca BRIOUPAlOTCsS 00BOABI U BHYTPUKOPITYC-
HBIC TIEpEOOPKH.

R

Puc. 10

OrnopHbIe Y3IBI UCTIOIB3YIOTCSA B KaueCTBE HH-

TEPIOJIAIIMOHHBIX, OHU YCTaHABIMBAIOTCSA C MOMOIIBIO

MapkepoB. KOHTPOJIBHBIE KOHTYPHI JIOXKATCS CTPOTO

MO CKYJIOBBIM CJIOMaMm, M JIOJDKHBI COBIAAaTh ¢ Map-
KepamH.

3.5.8 Umnopt Carene XYZ ¢aii

BriOopka JaHHBIX JJI YUCIOBOM MOJIENN KOpITyca U3 TEKCTOBOTO (haiiia, re-
Hepupyemoro mnporpammoit Carene (www.epoxy-resins.co.uk/Carene/carene.htm).
JlaHHBIE TIO MaJIOMEPHOMY KOPIYCY 3JIeCh MPEJCTABISIOTCS KOHTYpPaMHU CKYJIOBBIX
ciomMoB, (popmupyromux 000504Ky. CKyJIOBBIE CIIOMBI O(DOPMIISIIOTCS KOHTYpPaMH
MapKEPOB JIUII BU3YaJIbHOW CBEPKH Ka4eCTBa BOCCTAHOBJICHUSI TEOMETPUH KOpITyca.

3.5.9 daiianl u3 PolyCAD.

®dopmar <Ship>.geo renepupyercss Komiuiekcom PolyCAD Mapkyca boym, ko-
TOPBIA MOXET OBITh 3arpy’KeH M3 MHTEPHET 10 aapecy: www.polycad.co.uk. Mudopma-
st cocTOUT U3 B-spline moBepxHOCTE! MM creHepupoBaHHYIO ¢ onuueil Shiplines uin
Yachtlines (spemenno omxmiouen, m.x. peanuzosan ycmapegwuii popmam — K UCKIIOUECHUIO).

3.6 DKCcnopT — YHCJIOBBIX MojieJiell B HHbIe (hopMAaThI

3.6.1 «<ABpopa» Teopus U IITOPMOBAsi MOPEXOJHOCTH KOPadJisi

OcHOBHEIM Ha3HaueHneM mporpammsbl Free!Ship siBisieTcss BU3yanbHas WU 3BpH-
cTUdeckas oTpaboTka 00BOJOB KOPITyca € dIEMEHTaMH OOIIEeKOpabeTbHON apXUTEKTYPBI
Kopabns B nenoM. [IpoekTHass mpopaboTKa BOMPOCOB TEOPHH KOpalIis, TUAPOCTATHKH,
OCTOWYHMBOCTHU, KOpAaOEIbHOT0 BOJTHOOOPA30BaHMUS, XOAKOCTH U IITOPMOBONH MOPEXOIHO-
CTH, B TOM YHCJIE€ B PEXXUME TpEeHaKkepa s MPAKTUIECKOTO MaHEBPHUPOBAHUS B IITOPMO-
BOM MOpE€, BBITIOJHSETCS B CHIEIMAILHOM KOMIUIEKCe porpamm «Aurora» u «HHully.

«Hully — BrinonHeHNe OCHOBHBIX PAacyeTOB Ha TEOPETHUECKOM YepTeKe KOpITy-
ca KopaOusi, BKJIIOYAs JAUArpaMMbl OCTOWYMBOCTH, THAPOCTATUYECKHE KPHUBBIE U TIPO-
pHCOBKH npoduiiell KopadelbsHOTO BOJHOOOPA30BAHUS M KPUBBIX BOTHOBOTO COIPOTHB-
JICHUS! 711 PeaIbHBIX U aHAJTUTHIECKUX OOBOJIOB;

«Auroray — MOpexXoIHOCTb, 3(pHeKTUBHOCT M OE€30IACHOCTh TUIABAHHUS KOpalis
B IITOPMOBOM MOpE, MPOU3BOIBFHBIMU XOJaMH M KypcaMH — MPSMOW BBIYHCIUTEIHHBIN
IKCIIEPUMEHT IMPH PAa3IMYHBIX BAPUAHTAX TPOXOHJAIBEHOTO BOJHEHHS U C BEIOOPOM Marte-
MaTHYECKUX MOJIEIIEH THIPOMEXaHUKN KOpaos;

Jna moxmepkaHusl BO3SMOXKHOCTH TaKHX MPOEKTHO-IKCIUTYaTallMOHHBIX H3BICKA-
HUI MpelycMaTpUBaeTCs SKCIIOPT YMCIOBON MOJICNH B CHIEUUANBHBIN 1udpoBoi popmaT
<Ship>.vsl, B 0OCHOBE KOTOPOI0 33JCUCTBYETCS TPAJAUIIMOHHAS Ta0JINIA TJIA30BBIX OPIH-


http://www.polycad.co.uk/downloads.htm
http://www.epoxy-resins.co.uk/Carene/carene.htm).

HAaT, JOTIOJIHEHHAsl KOHTypaMH LITEBHEH ¢ OpAWHATaMH TPAHLEBBIX U OYyIbOOBBIX PACILIH -
peHuil.

£2. Simple Wave Resistance of ship o] X | L AKcOHOMETPAUECKN BUA KOPMYCa KOPAGAA W NPOGMnei MOPCKUX B+ 2025 aBryct 04, noHeaenuHk 1., — [s}] 5%
|
BHOCTH U3JyYeHus A-1201 Kopser—B(a)

POpaGoTKU 10 KHUTe «/CcTOpus IITOPMOBOM uogexonﬂoc’ru» { Kopser A-1201 C.M.KpoJenxo }
0.30 hW[8] = 4.699 AaBJieHUe ¢ BOJIHOBHIMU M XOJZOBHIMU TOTOKaM¥ BOXHI,
. | BUXpeucTouYHUKHN MoToKa |1 Hermporekamusi Kopryca
= Haberaioluil MOroK + CKOJB3SIINN ITOTOK

UCTOK /CTOK HENpoTeKaHUs

yBJIedYeHUue BOJIHOM, cTok/ucTok(0.5)

| R/D=5.4/ H/xr
Cw =0.056

, llTopMoBasi MOPEXOAHOCTH

05 St A

Boanosoe conporusaenue — Fn 0.56, Wr 0.14 [ 's's 3’2/ 3

' ey

Time 15'25" +0.5"/4.2
£ Speed 13.8 ot 15.0 ysu
: ) Fr 024 ~ 0.4 gaun
EDC RTET e  et  w T e Yol e 1Bl i<< 1519

-3 - . o~ &' Surface 1083 << 1090
e T e whe T st el Floatable 563 << 537

Aunxuxata guxcuposas: Zg = 472 W Kopeer A-1201 CAK Metacenter -0.3 << =03 |, , | | | L r

e L RTa SN Bl el s omu ~ ho01<<-01 10" 20" 30" 40" 50" oY

D10 TekcTOBBIH (aiin B konupoBke UTF-8.

// KoMMeHTapuu M TexHu4YecKast HHpopMarys 1o kopadbmo  (// nim ;)

" Tpusnax popmara ( A=0x1Eqi:30) U <HA3BAHUE MPOEKTA> B yIIIOBLIX CKOOKAX

>N M- mmHa TabauIbl MIa30BEIX OPAUHAT U HOMEP MUIENBUINAHI0yTa

*L B T AT - pa3sMepeHus KOPITyca: JUIMHA, IMPUHA, OCA/Ka C J0OaBKOH

* n {z x.}—abcuucchl KOHTYpa aXTEPIUTEBHS O AIMLIMKATaM

5.

o]

{ z y..} — OpIMHATHI MPHHBI TPAHLA

n x{z y.} — masossie TaGMUIB HOPMHUPY-
I0TCSI KOHTYypaMH W3 allUIMKaT C OpAWHATaMH
y3JIOB Ha NIMAHT0yTaX, C OTCYETAMH OT OCHOBHOM
JHUY Kopryca. CoBIafaroye TOYKH OTMEYaloT
YIJIOBBIC CIIOMBI OOpTa.

{x}— abcuuccol
MECTOIIOIOXKEHUS
IITaHT Oy TOB
(om Kopmbl
6 HOC)

"Wn {z y.}— opauHarsl yTonmeHus GopireBHs u 6yap0a

{n} — KoIMYIeCTBO TOUEK Ha
TEOPETUYECKOM KOHTYPE

8Nn {z x.} —abcuucchl KOHTypa QOPIITEBHS

Bechk KOMILIEKC BbIIIEYKa3aHHBIX TIPOrPAMM C UCXOAHBIMU TEKCTAMHU, UCTIOJHSC-
MBIMH MOJYJISIMH, JOKyMEHTalMed M MOJ00PKOH YMCIOBBIX MOJENeil pa3InyHbIX Kopa-
OJieii ¥ CYJIOB, B TOM 4HCIIE 110 KoMIuiekcy Free!Ship, 1ocTynHbBI B MHTEpHET 10 aipecam:

http://shipdesign.ru/SoftWare/Aurora.z

https://gitverse.ru/Khram/Aurora/releases
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3.6.2 ®parmMeHT 00BOIOB WJIH JIeJIbHAsI Belllb KOPIyca <4yacTbhb>.part

CoxpaHeHne BBIOpaHHOTO OJIOKa WM JETald W3 IMOCTPOCHHUS MOMIENH Kak
oTAenbHOrO (pparmenTa B [UacTs].part ¢aiisie. BeiOopka aJist 3aMCH BBITIOIHACTCS 110
CJIOSIM WJIM BPY4YHYIO To3JieMeHTHO. Kpome Touek, pedep, rpaHeil 1 KpUBBIX KOHTPO-
751 B (haJie KOPITYyCHBIX YacTel coxpaHseTcs nHpopmanus 00 HCXOTHOM TpadUdecKoM
coe.

3.6.2 IGES.

IGES (Initial Graphics Exchange Specification).*igs ¢aiinsl. — nByMepHBbIi/
TpeXMepHBII BEKTOPHBIN Gopmat rpaduku ucnonblyembrii CAD-cuctemamu. Cocto-
ut u3 80-cumBoIbHBIX ASCII-3anuceit u3 anoxu nepdokapt u Doprpana. TekcToBbIe
3aIMCH BBIMOJIHSIOTCA B «XO0JUIEPUT» (HOpMaTe — YUCIO CUMBOJIOB B CTPOKE, ILTIOC
OykBa «H» u TexcroBas crpoka. dopmar 3ammceil KOHTPOIUPYETCS METKaMU B TIpa-
BBIX 8 CUMBOJIaX C HyMepaluen CTPOK.

B rtexymeli Bepcum Free!Ship B ¢aiiner Iges 3KCcnopTUPYIOTCS TOJIBKO
NURBS-nosepxnoctu (IGES o06bext 128). Cucrema KoopAuHAT NPUBOIUTCS K KO-
pabenpHO¥: anmInKaTa-Z — BBEpX, U OpAuHATa-Y — Ha JIEBBIH OOpPT.

ITocnoiiHoe pa3fenieHue 4UCIOBOM MOJIENIH €IE€ HE PEealn30BaHO, U B Kaue-
CTBE PacUBETKH MOKa 3aJeHCTBYETCS TOJIBKO allPOKCUMHUPOBAaHHE Oa30BBIX IIBETOB:
BlaCk(o), Red(l), Green(z), Blue(g), YCHOW(4), Magenta(s), Cyan(s), White(7).

3.6.3 Kopnyc B popmate DXF ¢ 061inBroii

B obmennsiii popmar AutoCad Ha 3KCTIOPT MONAJAIOT IPaHH KOPITyCHOM OOIINB-
KH, C TIPEIJIO)KEHUEM 3aIllCH MO0 WCXOJHOMY HMMEHHW (paiija 4mMCIOBOM MOIENH, HO C
pacmmpenueM <Ship>.dxf. Ha Beixome Bcst nH(OpMaIiisa u3 BUANMON 00JIaCTH B CTpaHU-
nax Free!Ship, Bkirouass CHMMETPUYHYIO 4acTh 1O npaBoMy Oopty. HasBanus cinoér 3a-
nuceiBatotes B kogupoke UTF-8, HO mo HE0OX0quMOCTH cTapbiX 8-OMTOBBIX MOMIMTUCEH
MIEPEKOAUPOBAHUE MOKET BBIIOIHATHCS HEMOCPEACTBEHHO IO pe3yibTupyromemy DXF-

daiiny.

[Ipennaraercss Tpu BapuaHta (opMUpOBaHHs TpadUUEeCKHUX MOENel B 00-
meHHOM (dopmare AutoCAD.dxf. 1 - moBepxuocTh OopTOBO¥ o0O0mMBKU (3.6.3);
2 - TEOpEeTUYECKNE KOHTYPBI: IIMAHTOYTHI, BaTEPIMHUH, OATOKCHI W KOHTPOJIbHEIE
KOHTYpBI B TpeXMepHOM mpocTtpancTse (3.6.5): u 3 — AByMepHbIE JIUCTHI TEOPETHYE-
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CKHX YepTeKeH 11 KOHTypamMHu 0OBOJOB KOpITyca U O0IIeKOpaOeIbHON apXUTEKTyPhl
(3.6.4).

3.6.4 JIuctel Tpéx Teoperudeckux npoexkuuii B DXF-uepremxax

KoHTypBl TEOpeTHUYEeCKHX YepTeKeH COXpaHSIOTCS B pa3lelbHBIX (aiinax mo
mmanroyTaM (Stations), Barepnuausim (Waterlines) u 6atokcam (Buttocks), moka xpome
peioun (Diagonals). Ilepen coxpanenuem mpearaercs BHIOpaTh UM TUPEKTOPHH, €U -
HUIIBI U3MEPEHUs], TOYHOCTH Pa30MBKH IJIaBHBIX KPUBBIX Ha OTpe3KH. Takke mpejiaraer-
Cs1 BOBMOKHOCTb 3aITUCH B pa3zeiibHbIe (ailiibl IO KaXKIOMY TEOPETHUECKOMY KOHTYPY.

3.6.5 Teoperuyeckne KOHTYpbI B npocTpancree - DXF

DKCMOPTUPYIOTCSI BCE TEOPETHUUYECKHE KOHTYPHI, MOCTPOSHHBIE CpeICTBaMH
nporpammsl Free!Ship, ¢ pasgenenuem o HymepoBaHHBIM Layer-ciosim:

2 — Stations — mmaHToyTHI TTpoekinn «Koprrycy;

3 — Buttocks — 6aTokcsl mpoekiuu «boky;

4 — Waterlines — Barepnuauu B npoekunu «llomymmpoTay;

5 — Diagonals — ppiOrHa B HAKJIOHHBIX AapaJJIEIbHBIX TUIOCKOCTSIX;

6 — Board Edges — koHTpOJIbHBIC KOHTYPHI, KaK YTJIOBBIE pedpa, HCITOIB30-
BaHHBIE TIpH (POPMUPOBAHHH OOPTOBBIX CIOMOB, ITUPCTPEKOB U YIiOBaTOW OOIIEKO-
pabenbHON apXUTEKTypbl. B BBIXOAHBIC 3amMCH BKJIIOYAETCS BHAMMAsl B 00JIacTsIX
npocmoTpa free! Ship napopmarus.

3.6.6-7 daiinbl WaveFront — Stereolithography - .obj

OO6muBka KopIiryca (popMupyeTcss U3 3JIEMESHTApHBIX TPEYTOJIbHUKOB U C
MEePeCTPONKO CUCTEMBI KOOPAUHAT OTHOCUTEIIBHO UCXOJHOTO KOpabenbpHOro Oa-
31ca KCIIOPTUPYETCs BO BHemTHuUH ¢aii [Ship].obj B TekcToBOM hopmare.

3.6.8. KoHTypbI TeopeTHUYECKHUX YePTe:Keil B TEKCTOBBIX 3aNMCAX

B TekcToBBI# (aiin ¢ He0OXOAUMBIMU MOSICHEHUSMH 3alUCHIBAIOTCS BCE KOHTYPBI
CIIEIIMAIEHO TIOCTPOCHHBIX TEOPETHYECKNX YEPTE)KEH: IIAaHTOyThI, BaTePINHUH, OaTOK-
CBI ¥ PHIOHHBI.

3.6.9 Ili1a30Bble KOOPAMHATHI ONOPHBIX Y3J10B

B TecToBbIii (haiin cOpackIBarOTCsS KOOPAWHATHI BCEX OMOPHBIX Y3IJIOB YHCIIO-
BOM MOJIEJIA C TOYHOCTBIO 5 3HAKOB IIOCJIE 3aIIsITOM.

3.6.11 Archimedes.

3anmuch  TEOPETHYECKUX  IIMAHIOYTOB B OJHOKOPIYCHBIM  BapHaHT
Archimedes.app nian maOTOKOpITyCcHBIM ArchimedesMB.hll ¢daitn. Archimedes mo3Bo-
JSIET BBIYMCIAATh MapaMeTpbl THAPOCTATUKA U HEKOTOPHIC AJIEMEHThI OCTOHYHBOCTH
(ucxoomwvie ccviiku na www.naval-architecture.co.uk obopeanvl — sxcnopm aiinos K
UCKTIOUeHuro?.).
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3.6.12 GHS.

®opmat GHS — (Global HydroStatic —ruapocTaTndeckoii reoMeTprun) MOKET
CUUTHIBATHCS HEKUMHU CIICIMaIbHBIMU TiporpamMmami (tumna [Rhino].gf), BemonHsromm-
MU THIPOCTATHYECKHE PACUETHl C UCIIONB30BAaHUEM HU(MPOBBIX TEOPETHUECKUX YepTe-
kel KopabeIbHOro KopIyca (Ccobliku 000p8aHbl - K UCKIHOUEHUO?.).
3.7 BbIxon.

3aBepIiaer nporpaMmmy.

3.8 HacTpoiiku nporpammsl Free!Ship

Ha pucynke 11 (yimctsr 1-2-3) mMOKa3bIBAOTCS CTPAHUIIBI MEHIO HACTPOUKH HH-
TepdeiicoB, chopMUPOBAHHBIE ABTOMATUYECKH TPU OTCYTCTBYIOIIEM (aiiyie MHUIUAIIH -
3aumu FreeShip.ini B aupekropun ucnonusiemoro (aiina FreeShip.exe.

Hactpoiikv untepdeiicos Free!Ship / Hacrpoitku nHtepdeiicos Free!Ship
Ecsl s Otmena { Ecrs! s Ormena

OBume ycranoekn ] MyTw k matepuanam | Ipadmxa n pacuserka | Tyt k Matepuanam |

Pasmep onopHoii Toukn |2 5' Beicora Byke & Hagnueax (8 E

Languages User uncrore mcra Touxkw Ha pébpax co cromom -
- YepréxHan ceka Yrnogble ONOpHbIE TOUKN -
3bIK ussian| b
Manuals TMoanwcy Ha ceTke B Toukny crpenox ==
25 = Y

OBbem namati gna omensl (M6) | 25 5 Manuals\ Hossie nosepxocu Ceobognsie Toukn -

Koauposxa & crapeix FBM mogenax| CP1251 Pyccxuii (Wind v (;Pe" BexTopbi OpHeHTaLM HOpManedt I Buibpanneie snementsl

his)
| i Okpacka crodeHHoi 0BLInEKa - Oxpacka KpuBM3HbI -
Save z
|Sa\'e\ H AEOAHOrO oKpaca, % 75 £ Mapkepei -
LWinaroyTel
Import KontponsHbie koHTypbl - Eamm;lw -
Save\lmporty PerynspHbie (BHyTperine) pebpa [ | S -
PI/IC. 1 1 . o KortponbHbie pébpa co cromom 5 69
BIOWHBI

Save\bporty Pebpa co CNOMOM BHyTpEHHNE [ ] P —
p— |

E CBpoC K HCXOAHON rpadike Perynaptibie (eHyTpeHHIe) ONOpHbie TOUKM
Pacuygerka nonocatoctn

IIpu OTCYTCTBUU SI3BIKOBBIX CITMCKOB B TUPEKTOPHH Language\ ucrnoib3yroTcs
BHYTPEHHHE TEPMUHBI, IPEUMYIIECTBEHHO Ha PYyCCKOM si3bIKe. B CTapbIX JTBOWYHBIX
(paitirax [Ship].fbm 3axeiicTByercs 8-OuTHas S3bIKOBasi KOJMPOBKA, yKa3aHUE HA KO-
TOPYIO HE BKIIOYATIOCh B OMHUCAHHWE YHCIOBBIX MOJEJCH, U TIOTOMY BBIOOP TOJDKEH
MPEJIBAPUTEILHO BBITOIHATHCS 3/IeCh B MEHIO HAacTpoeK. [lociie CYUThIBaHHS TAKOTO
craporo (aiiia MOKHO TIEpPEKII0YaThCsl Ha YHUBepcanbHyro koaupoBky UTF-8, uto-
OBl B OynmyIieM He BO3HHKAJO SI3bIKOBBIX paccoriacoBaHuid. 37ech B paboTy BKIIOYA-
eTCsl IIECTh JOMOJNHUTEIBHBIX KOJIHUPOBOK, W MO HEOOXOJUMOCTH CITUCOK MOXKET
pacIIMpATHCS:

UTF-8 (Unicode Transformation Format) — Unicode(65001);

CP866 Pycckuit DOS nnm Windows console;

CP950 13 (JEE/{iE) Traditional Chinese (Big5);
CP1251 Pycckuii (Windows Cyrillic);

CP1252 Latin, Western European;
CP1253 Greek, eMAnvikn YAGGOW;
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CP1254 Turkish, Tiirkge;
CP1255 n°73y Hebrew; .
CP1256 Arabic, &=l asll;

CP1258 Viét ngir (B7F5) Vietnam;

Ecmu ycranaBmuBaetcs UTF-8, To HUKaKuWX AOMONHUTEIBHBIX MEPEKOIUPO-
BOK B IIPOTrpaMMe HUT/E HE MPOBOJIUTCS.

[Ipu orcyrcTBUM (DailioB ¢ SA3BIKOBBIMH IEPEBOJAAMU HCIONIB3YETCS BHYTPH-
MporpaMMHasi TEPMHUHOJIOTHSI, IO OOJIBIICH YaCTH HA PYCCKOM SI3BIKE.

H3MeHeHUsT B HACTPOWKAX MPOTrpaMMBbI, KaK MOJACPKKa s3bIKa, paboune Iu-
PEKTOPHUHU, paCLBETKA YEPTEKEU, MECTOIONOKEHUE TJIABHOI'O OKHA, CIIUCOK paHee UC-
MOJIb30BABLINXCS YUCIIOBBIX MOJIENIEH U JIp., IEPEHOCITCS Ha MOCIIEAYIOIINE CEAHChI C
rnmoMoIeio ¢aiisia nauimaiuanuu FreeShip.ini. VicxoaHbie 3HaUeHUs aBTOMATHYSCKH
Ha3HAYaITCs 110 KOMaH/Ie «COPOC» B HIKHEU YacTH MEHIO 3aIPOCOB.

4. YCTaHOBKH 1O NMPOEKTY KOPAOJIsl M TeOpeTHYECKUE YePTeKU

Bo Bropoii rpynne «PazmepeHus» 1Be MpoLe ypsl Al HACTPOUKY OCHOBHBIX I1a-
paMeTpoB YMCIIOBOM MOAETH: «Y CTAHOBKH IO IPOEKTY»; U MPEACTaBICHNUE ITpapuIecKux
pE3yIBTAaTOB Ha TPAAULAOHHOM JINCTE C TPEMSI MPOCKIMAMH «TEOPETUYECKUX YEePTEKEN»
C KpPaTKHMH COIYTCTBYIOIUMU ONUCAHUSIMHU.

4.1 HacTpoiika NpOoeKTHBIX MAPpAMeTPOB YUCJI0BOMH Moean Kopads

B MeH0 «YCTaHOBKH TI0 MPOEKTY» TpH BKiaaku: 1 - O0mue cBenenus; 2 —
I'maBHBIC pazMmepenus; u 3 — [ mapocTaTUKa Kopmyca.

1.1. OOume cBeeHUsI COAEPIKAT YEThIPE CTPOKH TEKCTOBOI'O OIMUCAHUS Pe-
anpHOTO KOopabms. JlnuHa cTpok ¢hopMaIbHO HE OTPAHUYMBAETCS, HO B I[€JIOM OHH MO-
TyT OBITH MPOYHTAHBI B TEKCTOBBIX BapHaHTaX HUCXOMHBIX (aitnos [Ship].ftm wmm
[Ship].fef.

— HaszBanue xopaliisi, KJII0UYeBbIe MOMEHTBI €70 CYIbOBL.

— Pa3paboTunk kopabeapHOTO MPOEKTa, Bepdb, CTpaHa TOCTPOUKHU U Jp.

— JoomnpenesnieHre THIA U UHBIX 0COOCHHOCTEH Ha3HAYCHHUS KOPaOJIs.

— JlaTa 1 aBTOp TTOCTPOCHUS WU OIU(POBKHU YHCIOBOM MOJICIIA KOpaos.

1.2. Cuctema Mep U BECOB MOXeT ObITh MeTpuueckoi (M,KT,°,H,y3mel) nmu
AHTIIMICKON UMITEPCKON (umnepuanvhsiii: GyT, JIOMM, TOHHA, GYHT, JI.C., U Jp.).

1.3. YactoTra npoOneHUs] CETKH KPaTHO CTENEHU NBOWKHW: 1= X2 — penkas;
2=x4 — cpennas; 3=>x8 — yacras; 4=>%16 — rycras. [lapamerp Taxxe BIHUsSeT Ha KOJIU-
YECTBO Y3JI0B B CIUIAfHOBBIX KOHTYpPaxX, B TOM YHCJIE UCIOJb3YEMBIX TEOPETHUCCKUX
yeprexkax, kak: 1 —-50; 2—100; 3—150; u 4—500 — cOOTBETCTBEHHO.

M - CoxpaHATh pacTp BHYTPH LH(GPOBON MOJIEH It OBICTPOro IPOCMOTPA —
MpeHa3HAYCHO JJIsi BU3YaJIbHOTO MOUCKA IO CIUCKY BBIOOpA M3 HETaBHO MPOCMOT-
PEHHBIX Mojeliei. B HacTosieit Bepcuu nporpaMMbl COXpaHSHHE PAaCTPOBBIX 00pa3-
IIOB BBITIOJTHSAETCS, HO B TIOMCKE IMPU OTKPBITUH HOBBIX MOJEJEH peKHM BPEMEHHO HC-
KJIIOYEH (110 He0OXOJMMOCTH MOXKET OBITh BOCCTAHOBJICH ).
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M - VoporieHue TreOMETPUYECKHX MOJENeld Ui [EPEeCceYeHus] Mpo-
CTPAHCTBEHHBIX OBEPXHOCTEH — HEMHOI'O YMEHbIIAeT 00beM LU(POBBIX MOAENEH,
OJHAKO C HEraTHBHBIMH HAaKJIaJKaMH B TOCTPOCHMSX CIIAHOBBIX TEOPETHUYECKHUX
KOHTYpOB.

M - IIBeTOBOE 3aTE€HEHHE CMOYCHHOW IMOBEPXHOCTH OOLIMBKU KOpITyca - TO-
Jympo3padHasi 3aKpacka MOJIBOJIHBIX 00BOJIOB KOpITyca, T/e:

- Crenens YKpBITHS KOpITyca IO/ OKPAacKOM — yKa3bIBaeTCs B IMIPOLIEHTAaX;

- IlonBoaHas pacuBeTKa AJis 3aTEHEHHSI OOIIMBKY — LIBET OKPACKH.

2. I'maBHBIE pa3MepeHHs] — yCTaHABIMBAIOTCA KOHKPETHBIE I'€OMETPUUYECKUE
XapaKTePUCTUKH KOPITyca U 00IIeKOpadeIbHOW apXUTEKTYPHI.

JnuHa, mpuHa U ocaika yKa3bIBalOTCSA PAJIOM C pacUE€THBIMM JAHHBIMH IO
JKCTpEMyMaM YHUCIIOBOM MOIEIHN KOPaOIs.

Hwmwxke pmst pydHOro KOHTPOJNS NPHUBOANTCA MaHHBIE MO abcmuicce MH-
JIETIBIIIIaHr0yTa U [IEHTPY MapyCHOCTHU:

M - MUZIENBIITIAHTOYT MOXKET YCTAHABIMBATHCS 110 MAKCHMAIBHOM TUIOMIAIN

LIMAHT0yTa WX MO LEHTPY BEIUYUHBI (| = | - «YCTaHOBUTH MECTOIOJIOKEHUE MU-

JENBIINAHT0yTa B IIPOSKIIMH KOPITYC))

M - KOOpIAMHATHI IIEHTPA MaPYCHOCTH M0 HAJIBOJHON YacTH OOmIeKOpabelnb-
HOM apxuTeKkTypbl (IO HaaBOAHOMY OOpTYy, HaJCTpolKaMm, pyOKam, ILTIONKaM,
MayTaM, JIeJIbHBIM BEIaM U JIp.)

3. 'mapocTaTtrka KopIyca — ONpeAessieT HeKHe SKCIUIyaTalliOHHbIe WIH YH-
cTO HMHPOPMALIMOHHBIE XapaKTEPUCTUKH 1O paboTe ¢ Kopadiém:

- INIOTHOCTh U TEMIIEpaTypa BOJbI, U

- XapaKTepUCTHKH IIEPOXOBATOCTH OOIIMBKH, BKIIIOUAs PYIIH, KIIN U 3a00pT-
HYIO0 apMaTypy, BIUAIONIME Ha PACUEThl IMIUPUUYECKHUX OLIEHOK XOJKOCTH MO TUXOM
Boze (00bryHO B Auanazone 1.005 - 1.010).

B ueTBepToil cTpoKke CTOUT BEIOOP 0a30BBIX pa3MepeHUi U pacdéToB KOA(-
(I)I/IHI/ICHTOB IMOJIHOTBI U APYTUX T'COMETPHUIYCCKUX COOTHOIIEHUIA 110 KOp1ycCy, Kak:

- [IpoekTHBIE yCTaHOBKH pa3MepeHuil Kopmyca;

- Pa3amMepHOCTH reOMEeTpUYECKUX IKCTPEMYMOB.

M - B msATO# CTPOKE CTOUT OTMETKA PEXHMMa KOHTPOIIS CIUTOIIHOCTH — BOO-
HEIMPOHHUIIAEMOCTH Kopiryca, (POpMalIbHO BIHSIONISH Ha pa3pelieHus 1 IPOBEACHHS
TUAPOCTATUYECKUX BBIUUCICHUH. DyHKIMS NpencTaBiseT MOJIC3HYI0 WH(OPMAaHIO
IpH BBI30BE Bpy4HYI0: «CpenctBay -> «KoHTpoms Mogenmy. (...asmomamuueckoe uc-
NOJIHeHUe OMmMKJIO4YeHO, 603MOMNCHO He nOJlHOCWlbiO).

B HimkHeM OJoKe TpeThel BKIAAKW YCTAaHABIMBAIOTCS KIIOYH JJISl TPOPUCO-
BOK THIPOCTATHYECKUX [IEHTPOB Ha JMCTAaX TEOPETUICCKUX YEePTEIKEH.

M - Bogou3melieHue 1 HeHTP BEJINYHHBI,

M - CtpoeBas 1o mmanroyTam (IUIOLIAM IIIAHTOYTOB BIOJIb KOPITYCa);

M - Anmrutikara mMetarneHTpa (HaJ EHTPOM BEIHYHHBI);

M - BenuunHa U HEHTP IUIOLIA/IN BATCPIHHAHM;

M - TToaBoAHBIM IIeHTp OOKOBOTO CONMPOTHBIICHUS (B MTPOCKITUH TUTOIIATH ).
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4.2 TeopeTnueckue 4epTe:ku

TpanuIMOHHBIN JIUCT I TPEX MPOCKIHI TCOPETHIECKUX depTexkel (puc. 12)
C KpaTKUMH OTTUCAHHUSIMH U TaOJUIICH XapaKTSPUCTHK KOPaOIIs.

{2, Teopernueckue ueptexn - o X

sppl o re|aB m

KBI

on
28 26 24 22 20 18 16 14 1210 8 6 4 2 0 2 4 6 0§ 10 1214 16 I8 20 22 24 26 28 30 32 34 4 2 0 2 4

T'nagHEele pasMepeHia 1o Koprycy kopabma.

Timsa maxcimamssaz - 64 1
Tmana meskny nepresmxynspamss - 61.22 m
Tlnpusia maxcymansesas - 11.81 m
IMlnpusia o mupensmmasroyry : 11.7 M
Tpoexrrias ocamsa: 4.8 m

Abcipcca munensmnasroyra: 3.5 M

Qbremuoe sononaMemente - 1315 69 w®
& obmas monHoTa Kopryea : §=0.493
28 26 24 22 20 18 16 14 12 10 8 6 4 2 0 2 4 6 § 10 12 14 16 1§ 20 22 24 26 28 30 32 34 9 TponomsHaz nomora:@9=0.746
P Ilnomane cuodenHoit obmues - 697.57 w?

Tlnomans patepmumm - 463 78 1*
Puc. 12. Anmmixara nonepessoro metatentpa - 1.76

IpoekT - B
Coznan - ©/
Hmsa daitna - Galleon «Was

CocraB rpaduyeckoii HHPOpPMAIIUK OMPEAEIseTCsS YCTAaHOBKAMH TEOpeTHYe-
CKHX KOHTYPOB B OCHOBHBIX pa0oumx OKkHax mporpammbl Free!Ship, u HeBuammble
CJIOM Taxke He OyIyT IomnaiaTh MPOPHUCOBKH MIOBEPXHOCTEH OOPTOBOM OOIIMBKH.

Ecnv B OCHOBHBIX OKHaX MOATOTaBINBAINCH PHIOMHBI, TO TOJIHKO UX KOHTYPBI
OyIlyT MPOPHUCOBEIBATHCA B MPOCKIIMHU MOIYIIMPOTA MPABOrO OOpTA.

Mecromnonoxenue ueptexei <rightMouse> u Macmrad n3o00pakerus: <roll-
Mouse> no3ulMoHUPYIoTCA yKa3zaTtenem «Mouse».

B BepxHeM psiy MHCTPYMEHTAJIBHON NaHENH MPeIyCMOTPEHBI KHOMKHU JIS
BBIOOpA METOJIOB IIPOPUCOBKU YEPTEIKEH:

9 = o

~ - BenunHa OyKB B HA/MKCSX M Pa3METKaX YEPTEKEH;

Q. UCIIOJIb30BaHNE PACKPACKH KOPITYCHON OOIIMBKY MIIM KOHTYPHBIX JIMHUI;
¥ _ pmouenne oTTenKon OCBEIIIEHHOCTH B OKpacKe MOBEPXHOCTEH;
V. IepexoJ] K 4epHO-0eIoMy N300paKeHUIO ¢ KOHTYPHBIMU JTUHUSIMU;
® M300pakeHHEe CHMMETPUIHOTO MPaBOTO OOPTA, €CIIM HET PHIOHH.

- COXpaHEHUE TEOPETUYECKUX KOHTYpPOB B OOMEHHBIH BEKTOPHBIN (haiin
<Ship> LinesPlane.dxf nnst caursiBanus B AutoCAD u 1p.;

= COXpaHEHHE aKTHBHOTO pacTpa B ¢aitn <Ship> LinesPlane.png, xak 3ame-
Ha <altPrintScreen>
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S. Onepauum ¥ KOMaH/AbI PeIaKTHPOBAHUS

ITo HEeoOXOAMMOCTH BO3MOYKHA OTMEHA IMOCIIEAOBATEIILHOCTH OIEPaliil peiak-
TUPOBAHUS, U COOTBETCTBYIOIIMI BO3BpAT OTMEHEHHBIX JehcTBUNA. OTMEHA U BO3BpaT
omnepalys BBIMTOJHAETCA MO KOMHUSIM YHMCIOBOM MOJENH, COXPaHSIEMBbIM B ONEpPaTUBHOU
MaMsTH.

OtMeHna <ctrl-Z>
- OTMEHSETCS TIOCIIEIHSS ONEpalUs PEAAKTUPOBaHMs. B CTpOKE MEHIO TaKXKeE I10-
Ka3bIBaeTCs Ha3BaHHUE OTMEHIEMON KOMAHIbI.
Bosspar <ctrl-R>
- BOCCTAHOBJIEHME pe€3yJibTaTa OINEPalUU MOCJE IMOCIEAHETO0 OTMEHEHHOTO
BO3BparTa.
Ynanenne BoiopanHoro <ctrl-X>
@ - IpoTrpaMMa CHadaja yJaiseT Bce TpaHH, IOTOM pedpa U 3aTeM BCE BHI-

Opanubie y3ibl. CBOOOIHBIC Y35l M PEOpaA, OCTAIOLIMECs IMOCIe YIAICHUSI TPaHEei,
TaKke BeIYHUIaroTcs. [Ipu yaanennn péoep momyTHO YIAISIOTCS BCE CBSI3aHHBIC C HHU-
MU rpaHd. Bmecre ¢ BBIOpAaHHBIMH Y3JIaMH TAK)KE BBIYHIIAIOTCS BCE COMPSIKCHHBIC
rpaHu u peodpa.

Bri0opouHbIii BO3BpAT H3MeHeHUil

31ech UCHOJHSIOTCS ABE Olepanuu ¢ ucropueid Oydepa OTMEHBI/BOCCTAHOB-
JICHHSI MCTIOJIHEHHBIX OIEpaIlii.
Copoc Bcex oTMEH

VY nansiercst HICTOpHUs OIlepaltii, OTMEHAa KOTOPBIX CTAHOBHUTCSI HEBO3MOKHOM

KoHTposb BbINOJIHEHHBIX JeHCTBUM

Ofz0p NPOEEAEHHEIX M3MEHEHMA
q/ Boccranoeums x Orrena

B neBoif yacTH BCIJIBIBAIO-

IIET0 OKOIIKAa BBEIBOAUTCS CIIHCOK C
YKa3aHUEM BPEMEHHU UCTIONHEHUS U | |!35%°52 ymames )
({€:00:37) nepexemene V3Ia

KpaTKOro OIMcCaHHs BBIITOJIHCHHBIX (£:00:47) nepenensrne yana

o (€:00:54 ) nepeMemende YVII2
paHee onepalud peAaKTUpOBaHUs
yuciaoBoil mogenu. IIpasee, B rpa-

(ryeckoM I0JIe TOKa3bIBaeTCs pe-
3yJbTaT OTMEYAEMBIX B CITUCKE OIle-
panuid, K KOTOpOMY MOXKHO Bep-
HyTbCSl 1O KoMaHze «Boccrano-
BHTHY.
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5.1. «¥Y3ea» - onepanuu HAl OTIOPHBIMH Y3JIAMH

J00aBUTH TOUKY

JlobaBisieT HOBBII CBOOOHBIN y3eI - TOUKY B TpEXMEpHOM npocTpaHncTse. [1o
YMOJTYaHUIO MPEJIaraloTcs KOOpAMHATHI HadalbHOTro 0azuca (x:0.0, y:0.0, z:0.0). Jns
JI00aBIeHUsI CBOOOMIHBIX TOYEK IMPEIBAPUTEIHHO JIOJDKEH OBITh BKIFOYEH PEXHUM pe-
JIAKTHPOBAHUS y3JI0B

BblpaBHI/IBaHI/Ie Y3/10B BA0JIb IIpHMOﬁ JIUHUHA

*|« TIpu BEIGOpe ABYX M Gomnee y3IT0B BKITIOUAETCA AJITOPHTM MPOEIHPOBAHUS

UX Ha MPSAMYIO JIMHUIO BHYTPH MEPBOTO U MOCIEIHETO U3 OTJANEHHBIX Y3JI0B.

Copoc yriaoBoro y3Jia

#+ JlemaeTcda TOMBITKA yJAJICHHUS YTJIOBOTO y37la C OOBENMHEHHWEM JIBYX

CMEXHBIX PEOEP B OJTHO.

PaccranoBka ¥Y3J0B IO INJI0OCKOCTH

4} Bribupaercs oxHa U3 6a30BBIX IIOCKOCTEH MO IIMAHIOYTaM, BATEPIIMHH-

sIM WM OaToKcaM, KOTOpas paccekaeT Bce BUAMMBIC pEOpa YHCIOBOM MOJENH C A0-
OaBieHHEM IPOMEXYTOUHBIX OIOPHBIX y370B. IIpm ycTaHOBKE MOKHO OTMETHUTh
HE0OXOMMOCTh MTOCTPOEHUSI CBOOOHOM KOHTYPHOU KPUBOH, K KOTOPOH aBTOMaTH4e-
CKH TIPHBSI3BIBACTCS U300pakeHNE HOpMaJlel MPOCTPaHCTBEHHONW KPUBU3HBI, OTMEYa-
IOIIVX BEJINYMHY U HANPABICHUE UCKPHUBIICHUSA.

Ilepeceuenue ciioes

&y ITocTpoeHue mpOCTPaHCTBEHHOMN JIMHUU NEPECEUEHUs MTOBEPXHOCTEN U3

JIBYX pa3HBIX CJIOEB rpadudeckoil moaenu. B anroputme 3ampammBaroTcs JBa nepe-
CEKaIoMMXCs CJI0s, B KOTOPOM Bce pedpa MepBoro clios OyAyT pa3pbhIBaTHCI HOBBIMA
y3JlaMHd B TOYKaxX IMEPECEYEHUs1 C TpaHsiIMH BTOPOro ciios. Bropoil cioi ocraércs
Heu3MeHHbIM. Oreparus MOXKET HCIOJIb30BaThCs, HAMPUMEpP, MJISI MHOCTPOCHUS
KOHTYpa TepeceueHnsl BRICTYNAIOMNX YacTel 32 000I0UKY KOPITYCHON OOIIIMBKH.

BﬂOK"pOBaHl/le BbI/ICJICHHBIX Y3J10B.

ﬂ EJ'IOKI/IpOBaHHBIC TOYKHU NOAKPAIINBAIOTCA TEMHO-CEPBIM LIBETOM, U HEC MO-

TyT OBITh IEpEMEIIIEHbI WITH yIaJIeHBI.
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OCBOGO)KI[CHI/IC 3aXBAYCHHBIX TOYECK

i' Pa36HOKI/IpOBaHI/IC OJJHOTO WJIM T'PYHIIBI BBIACJICHHBIX Y3JIOB U3 paHEC 3a-
OJTOKMPOBAHHBIX.

Pa36JIOKI/Ip0BaHI/Ie BCEX OIMMOPHLIX Yy3/10B

' YCKOpeHHO 0CBOGOKIAOTCS ISl PENAKTHPOBAHMS Cpasy BCE PaHEe 3aXBa-
YECHHBIC Y3IIbI.

5.2. «Pedpo» - padoTa ¢ KOHTYpaMH U TPAHUYHBIMU PEOpamMu

O0pa3oBaHue rpaHeii ¢ napaJjJieJIbHbIM KONIMPOBAHMEM IPAHUYHBIX pédep

<% Kak BapMaHT MOCTPOEHMS HOBBIX CONPSKEHHBIX MOBEPXHOCTEH ITyTEM IMa-

PpajliCJIbHOTO CMCUICHUA KO BBIACJICHHBIX I'PAaHUYHBIX KOHTYPOB HUJIUM OJUHOYHBIX pe-

oep.
Pa3nesnenue pedpa nomnosam

4 . v
— Bce péOpa B nmpenBapuTeIbHO BBEIOPAHHOM TpyIIE pa3aessioTcs IOIMo-

JIaM CO BCTaBKOM HOBBIX OIOPHBIX y3JIOB, IPY 3TOM IPHJIETAIOIINE TPAHN yBEINIHBA -
I0T KOJIMYECTBO Y3JIOB IO CBOeMy mepumerpy. Ilo HeoOXoauMocTH MOBEPXHOCTH
YCIIOKHEHHBIX TpaHeil MoryT ObITh paccedensl ( [M ) cooTBeTCTBYIOMMM pas/ieaeHu-
€M IO JIByM MTPOTHUBOIIOJIOKHBIX y3/1aM Ha MPUIIETaloImux péopax.

Crsa3biBaHMe rpaHei

£ Bemonusercs ynanenue mpoMekyTOYHOTO pebpa cO CBA3BIBAHUEM JIBYX

CMEXHBIX TpaHEl B €IUHYIO MOBEPXHOCTh C YBEIUMYCHHBIM KOJHUYECTBOM Y3JIOB IO
MepUMETpY.

Pacceuenne

[ Onepauus obpaTHas CBA3BIBAHMIO TpaHel. Eciam mo mepumerpy rpaHu

Ooitee TPEX y3IIOB, TO €€ MOKHO MHOTOKPATHO pa3apoOnTh Ha TPEYTONBHUKH, IS Ue-
IO BBIJEIAIOTCS J1Ba MPOTUBOIIONOXKHBIX y3Jla M NpUMeHsieTcd KoMaHnaa «Pacceue-
Hue». PaccedyeHre BBIMOIHAETCS 110 BCEM BBIOpaHHBIM Y3JIaM C COBIAJIAIOMIMMHU CO-
HNPsDKEHHBIMU ITIOBEPXHOCTAMU. BBIOOp € MOMCKOM OCYIIECTBIISETCA OT IEPBOTO K I10-
CJIeTHEMY TIO CITIMCKY IMOMEYEHHBIX Y3JIOB, HO MOKa 0e3 KaKOH-IN00 ONTUMHU3AIHH T10-
JY4YaloIINUXCsl TPEYTrONbHUKOB. {151 MOBBIMIEHUS KayecTBa MOBEPXHOCTH MHOTAA TO-
JIE3HO BBINOJHUTH IOCIEA0BATEIBHOCTE onepanuil «CBs3biBaHue» - «Pacceuenue» c
nepeopueHTanueit péoep BA0Ib OIMKANIIMX CIIOMOB OOpTa.
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CJjioM no pedpy

SV Ipugamuem péGpam CBOKWCTB pa3eIMTEILHOIO CIOMA MOBEPXHOCTEH CO-

3/1a10TCS TPAHLIBI, NaTyOHBIC IIUPCTPEKH, OOPTOBBIEC CIOMBI, (hanbIIOOPTHI N PyOKH O3
CKpyTJICHUH TIepeOOpOK.

KonrtpoJsbHble KOHTYpBI — KPUBBIE

_4 HenpepbIBHBIH MpocTpaHCT-

BEHHBII CIUIAH-KOHTYD MOXET BPEMEHHO
CO3/1aBaTbCsl MO CBS3HOM MOJIOOPKE M3 BBLAC-
neHHo# nemnouku pédep. [lomyqaromuiics riam-
KW KOHTYp TOJIe3€H I OIIEHKH KadecTBa U
TJIAJAKOCTH 0OBOJIOB MO COTPSKEHHBIM C HUM Tpa-
¢ukam KpuBH3HBL. HOpMaiu K KOHTYpY ITOKa3bIBAIOT
BEITMYNHY KPUBHU3HBI (OOPATHBIN paanyc UCKPUBJICHUS) U
HaNpaBJICHUE U3ruda B IPOCTPAHCTBE.

B ¢aiinax uucnoBbIX Mozeneld 3TH HarjdsAHBIE TIPO-
CTPaHCTBEHHBIE KPHUBEIE HE COXPAHSIOTCS.

5.3. «I'panb» - co3naHue U OPUEHTALMS MOBEPXHOCTHBIX (hparMeHTOB

Hosas rpans

< Co3naérest HOBas DIIEMEHTAPHAs MOBEPXHOCTH BHYTPH MEPUMETPA BbLJIE-

JIEHHBIX y3710B. OpHeHTAaIus TpaHu HaBCTPEdy HApaBJICHUIO IPH 00X0/e TPOTHUB Ya-
COBOM CTPEJIKH, COOTBETCTBEHHO M3HYTPHU KOPITyCa IJIEMEHTHI OOIIUBKHU CO3IAFOTCS
0 y3JIaM ¢ 00X0JIOM 110 4acoBol crperike. [Ipu co3ganuu HOBOM rpaHU BCe OKpYyKa-
forrue e€ pe€dpa OTMEUarOTCsS BHYTPEHHUMU, €CITA OHU HE SIBJISTFOTCSI TPAHUYHBIMU TSI
Bcel umciaoBor Mozenu. Jisi coxpaHeHUsT OOPTOBBIX CIIOMOB OHH JOJDKHBI BBICTAB-
JATHCA BPYYHYIO TOBTOPHO.

OoOpamenue HopMaJieii.

4 Hopmanu moryT oToOpaskatbcsi Ha BBIIEICHHBIX TPaHsX, U IO HEOOXOAM -
MOCTH JIOJDKHBI TTIEPEHAINPABISITHECSA B HAPYKHYIO CTOPOHY OOpPTOBOIT OOIIIMBKH.
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6. O nocJ10iiHOM pa3/ieJIeHUH YUCJI0BOI MOJeJ I KopadJist

Paccinoenmne rpaduyecknx OOBEKTOB B NEPBYIO OYepedh HEOOXOOUMO IS
000c00JIeHUsT METOJIOB 3a/IeiCTBOBaHMSI KOpaOeIbHBIX KOHCTPYKIHWH I UX CBOMCTB

B COCTaBC Kopa6n${. Baxno
¥sen PeBpo Tpave Cnoi TMokas BeoBop Cpeactea  Mamennts  Kynem

BBIICIIATHh KOpabelbHyI0 00-
= .| s — - e ] [a[¥]
[IUBKY, KOTOpas CTPOUTCS 8 Sy A = F @ Bl B [mromcosamans: - | I
5 | Jeeme u mHocosas cryma S

TOJBKO Ul OJHOTO Oopra M .| g% At el——
BKITFOYaeT B ceOs XapakTe- | Hamponeeit Gopr

| [nasmrepe 1 daremtopT s
PUCTUKHA  MaTepuana Uit } loousenosas marvea [N
MacCcora0apuTHBIX  OIICHOK; |Many8ras nepabora S
| Mamyba nomybaza

WM WHA4Ye pa3lInyHbIe YHH- P —————
KaJbHbIE  MEXAaHU3MBl U |EvE2

-I{J’UDO&(HHETGPH XOOOEEI2
JeTbHBIC BEIM, KOTOPBIE HE —
YYacCTBYIOT B THAPOCTATHYC- ig‘a:“-‘*

| h2d
CKHX pacuerax ¥ He CHMMET- |Green

| Blue

W3YIOTCSI B TpapUIeCKuX 2

b3y pag o |¥alew  Pmc. 15.
MPOPUCOBKAaX. B Tekymen |ntazenta

A |Cwvan

BEPCHHU NPHUXOJUTCS BBINON- | A nie
HSTH PacCIIOCHHE IS U3Me-
HEHUs paclBETOK TpadUuecKnX 0OBEKTOB, a TaKXKe IJIsi OJJOKUPOBKH UX MCITOJIH30Ba-
HUSI B TEOPETHUYECKHX YepTekax M rpaduuecKux aJlfOPUTMAax PacKposi JHCTOB 00-
IIMBKY Ha IJIa30BbIE TUNIOCKOCTH.

MHO)eCTBO  (DYHKIIMOHAJIb- | Hacrpoiika npoexra no rpadwuzckun crosu
HBEIX CJIOGB B YHCJIOBOH MOJEIH KO- ¥ & 1t 4|0
pabiist HEOOXOUMO B NPOCKTHBIX Pa3- |[¥ Mwaeurccossmcana | | T e—
paboTKax cO CJIOKHBIMH M TPOMO3/I- 0 egorea
KHUMH TOCTPOCHHUSIMH OOIIeKOpadeib- Mrarusge u amasiopr | Mpocpaeccrs = D
HOI apXuTeKTypsl. B pabouux anro- Moo repatocs | oo OPOCTaTA pacie SeTot st
PUTMax paccilOCHHE BBITOIHACTCS IO
CChUIKaM B CBOMCTBax AJIEMEHTAPHBIX

Manytia nonytak.a
MNepetiopka BHYTOM pySkK
Putika

[V K TeopeTudeckit KOHTYpAaM B Ga30BEIX NAOCKOCTAY
[ HasHnaveHWe K pasEepTRIBANLLWMMEA NOBEPXHOCT A
[v BrAmuaTe & GN0K TEDPETUNECKMH YEPTEENR

W nniomMuHaTopE! x000Es1e

AUANANAAAAAANAAANAAA

I’paHefI, qTO q)OpMaJ'ILHO ITO3BOJISICT Poifiuex M AoTHOCTE MaTEpHana Kopryca o e
MOJIB30BaThCs pedpaMu u y3iamu 0e3 Black Tonuna Goprasori oBuers 0 [
o Red

KOHKPETHOM IIPUBA3KHU II0 pa60qI/IM Green WHPOPMELMA N0 PACHETaM ofUMEKH KOPNYCa

Blue
CJIOsAM, COXpaHAsd TaKUM 06pa30M ellow MEmE 8775 i
CBA3HOCTHh TIJIaAKHUX HOBerHOCTeﬁ B Magenta Macca Or

Cyan LeHTp TA%ecTH 173, 000, 417m
Pa3HBIX CJIOAX, C OTIWYHBIMH pac- whte  Puc. 16

KpackaMH WJIH pa3JIMYHbIMH CBOM-
CTBaMU KOHCTPYKTHUBHBIX MaTEPUAJIOB, U T.II.

OCHOBHBIE TIPONEAYPHI Il paOOTHl ¢ rpa)MIeCKUMH CIOSIMHA BBIHECEHBI Ha
WHCTPYMEHTaIbHYIO0 MaHelb (puc. 15). Hax tpaynepoM n3o0pakeHbl MPsMOYTOJIbHH-
KM CO CTaHAApTHOH paciBeTKOH B BOCEMb I[BETOB M3 rpaduueckoro dopmata Iges,
JUTSL 9YeTO B CIIMCKE BKIIFOUEHBI CJIOW C HA3BAaHUSIMHU ATUX I[BETOB.

Jst ObICcTpOTO Ha3HAYEHUS! AKTUBHOTO CJIOSI €CTh PACKPBIBAIOIIUNCS CITUCOK-
MEHIO, B 3aroJ0BKE KOTOPOrO MOKAa3bIBACTCA HA3BAHUE JIECUCTBYIOILETO HAa JAHHBIU
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MOMeHT ciosi. Eciin B pabote ¢ Mozenbio OyaeT BbIIETICHO HECKOJIBKO CIIOEB, TO 3aro-
JIOBOK B 9TOM CIIMCKE OYMCTHUTCS, & MIPU €r0 YKa3aHUU B HUCIAJAIOIIEM CIIMCKE, BCE
OTMEYCHHBIE KOMITOHEHTHI YUCIOBON MOJIeN OYyIyT MepeHeceHbl Ha HOBBIN CIIOH, U
MOJIy4YaT COOTBETCTBYIOILIYIO 3TOMY CJIOIO PACKPAaCKYy.

[IpaBee cnivcka clIO€B yCTaHOBJIEHA METKA C IEUCTBYIOLIUM LIBETOM JIJIs TEKY-
HIEro aKTHBHOTO CJIOS1, U 3TOT LBET 3J1ECh %K€ MOXKET ObITh H3MEHEH.

IlepBast KHOIIKa ciieBa BBI3BIBAET MPOLEAYPY aBTOMATHYECKOIO pacIpe-
JIETICHUsI CBSI3HBIX IMOBEPXHOCTEN MO Pa3HBIM HOBBIM CIIOSIM, C Pa3JIMYHBIMU pacKpac-
KaMH ¥ OOIIMMHM CBOMCTBaMH, XapaKTepHBIMU [J1s1 60pToBOM oOmuBKH. IIponecc mo-
KET OBITh HAYaT IIPH YCJIOBUM BKIIIOYEHHUS IIPOPHCOBKU BHYTPEHHUX PEOED.

<Ctrl-L> kHomKa neBee 1yOIupyeTcs akkopaoM KiaBuatypsl <ctrl-L>, u
CILy’KaT BBI30BY OKHA IIOJHOW MHTEPAKTUBHON HACTPOMKHU CIOEB YUCIOBONM MOJEIU B
enuHoM Osoke (puc. 16). 3meck rajodka OTMEYaeT BUIUMOCTE CJIOS B OCHOBHBIX OK-

HaX I pe€aIaKTUPOBaHMAA.
b o
b3 B HUHTCPAKTUBHOM OKHC, TAKKC KaK W Ha I'NTaBHOU MMAHCJIU MHCTPYMCH-

TOB, YCTAHOBJIEHBI KHOIIKA TSI TOOABJICHUS OJHOTO HOBOTO YHUCTOTO CJIOSI CO CBO¥I-
cTBaMH OOTOBOH OOIIMBKH HYJIEBOU TOJIIMHEI, a TAKXKCE;

@ | - 11 GBICTPOTO yIATeHNs BCEX MyCTBIX CIOEB.

7. BUIMMOCTD M BKJIIOYEHHE B peJaKTUPOBaHHe rPa@uUeCKUX KOMIIOHEHT

HHSI yhnpaBJICHUA BUAUMOCTBIO Fpa(i)I/IT-IeCKI/IX KOMIIOHCHT HMECCTCs TJIaBHasA IIa-
HEJIb UHCTPYMCHTOB, U C TEMH K€ 3HAYKaMU YIIPABJIAIOMICC MCHIO «BI/II[I/IMOCTI)»Z

BHAC@mds DR e B qJu=

OHOpHaH CeTh y3JI0B U peﬁep YHUCJI0BOM MOAeIn

i Dbasosas ceThb y3110B ¥ pé0Ep B MOCTPOEHHUS YUCIOBON MOJENN 00ECIICUrBa -
€T MOTOYeYHOE W KOHTYPHOE PelaKTHPOBAaHUE BCEX rpauuecKux 0OBEKTOB.

Kpusasi konrpoasi.

-4 Bximodenue B rpaduyueckoe Mojie KOHTPOIBHBIX KPUBEIX _J ¢ Jomo-

HCHHSIMU 10 KPUBU3HE U HAIIPABJICHUIO U3TMOO0B CBI3HBIX BOEIUHO pEdep (puc. 14).

BHYTpeHHI/Ie JIMHUHA AIIIIPOKCUMAIITUOHHOI'O [lpoﬁnem/m HCXOHbIX rpaHeii

<%+ KoHTypHas pasMeTka amnmnpoKCHMHPYIOIIUX KPUBBIX PACKPAIIMBAETCS T1a-
JUTPOM CII0S, M CITYKUT BO3MOKHOCTH YBEPEHHOTO 3aXBaTa U BBIZCIICHNS TPaHEH.
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JleBblii 00PT M0 AUAMETPAIBLHOI MJIOCKOCTH KOPa0Jis

@ O6BombI KOpab1ss OOBIYHO OOMANAIOT CUMMETpPHEH OTHOCHTEIBHO AUAMET-

paIBHOM IJIOCKOCTH, U MOTOMY JUIS PEJAKTHPOBAHHS M THIPOCTATHYECKUX BBIYMCIICHUIM
yIIOOHO TMOJIB30BATHCS OJJHAM JIEBBIM OOPTOM (C MOJIOKUTEIBHBIM OTCYETOM MO OCH Op-
JIHAT).

CeTka TeopeTHYeCKOro Yyepre:ka Kopaodis

HH | CeTka TEOPETHYECKOTO YepTexka MOKA3bIBAET Pa3METKY JUIS IIPOPUCOBKU

IIITaHTOYTOB, BaTEPJIMHMNA, 0ATOKCOB 1 PHIOMH Ha TPEX OPTOTOHAIBHBIX MTPOSKIUSX.

B akcoHOMeTpHU pa3MeTKa CeTOK MOKa He MpeyCMaTpUBAETCsI, HO MOTYT IPO-
PHUCOBBIBAaTECSI COOCTBEHHO TEOPETUYECKUE KOHTYPHI M JIMHUW TOKA IO BHIMMOM TO-
BEPXHOCTH OOIINBKY KOpmyca kKopabis (puc. 17, cripaBa BHH3Y).

IInaHroyrel, BATEPJIUHNH, 0ATOKChI M PbIOMHBI

@ > Teopernyueckne KOHTYPBHI HACTPAWBAIOTCS JUTsI OTPUCOBKH HA B
pabounx OKHAX PeIaKTHPOBAHMS YUCIIOBOM MoAeNH Kopadist. [1o Bcem TeopeTnaeckum
KOHTYpaMm BO3MO>KHa pa3MeTKa rpaduKoB KpUBU3HEI (pHUC. 14), uTo HE0OX0AMMO OTME-
4yaTh rAJIOYKaMH IIPU UX CO3JaHUH.

£7 freelShip : Aurora\Ship\Save\2001 Tvapodrsnueckai mogynsfef (nsmeHenHmi) = O X
Qaiin Mpoewt Onepaupw  ¥sen PeBpo [pave Cnoid Mokas Buibop Cpegctea  Mamenwte  Kyneman  Cnpaska

D el B 0@HETDE B Jn_J §= ¥ E b e

£ box = (=] 7. Kopnyc [El

B 0.91 —:.4

MamaTe 0TEaTa 1 557 Kb,

LUar mpupauern: 0.1 yanml B03, pébpa 2188, rpaHu 138 |

@ B nporpamMMe mpeycMOTpEH OIEHOUHBIN pacyeT JIMHUI TOKa MpU 00TeKa-
HUU KOPITyCa B IBXKCHHUHU C IMOCTOSTHHOW CKOPOCThIO (puc. 17). Pacuer BoInomHsAETCS Y-
CTO TIO OIICHKaM TPaJUCHTHBIX HAKIOHOB MOBEPXHOCTH CYIOBON OOIMUBKK Oe3 yuéra
KOHBEKTHUBHBIX BJIMSHHUH, BOJHOOOpa3zoBaHus ¥ XxomoBoro auddepenra. Takoi pacuer
BhInoNHseTCA 110 <Alt+leftMouse> cTporo B OJBOIHOM YACTH KOPIYCa, U BBIOIHICTCS
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OYeHb OBICTPO, B TOM YHUCIIE C TIepepacueTaMy B TEMIIE PeJaKTUPOBAHMs OOBOJIOB KOPITY -
ca.

JIMHMM TOKa MPOCIIEKUBAIOTCS BJIOJb MOBEPXHOCTEH, 3aI€UCTBYEMBIX B THAPO-
CTaTHYECKUX BBIUYMCICHUAX (IO CMOYEHHOMW OOIIMBKE KOPIIyCa).

CTtpoeBasi Mo MIMAHTOYTaM U THIPOCTATHYECKHUE IEHTPHI

[Ipu BKITIOYEHUH THAPOCTATHICCKUX PACUCTOB HA MPOSKIHMH «OOK» IIPO-

PHCOBBIBACTCSl CTPOEBAsI MO IIMAHTOYTaM C yKa3aHWEM IUIOIIAIN KaKIOTo U3 pa3Medac-
MBIX TEOPETUYECKUX IIMAHroyToB. Ha ABYX Apyrux nmpoekuus NpUBOISATCS TOJIBKO pac-
YETHBIC TUIPOCTATHUECKIE IEHTPHI:

C — [IEeHTp BEITUYHHBI H BOJIOU3MEIICHIC;

S — alcrycca MECTOIONIOKEHHUS [IEHTPa M BEJTUYHHA TUIOMIAAN KOHCTPYKTHB-
HOM BaTEPIIMHUY;

m — anmiuKaTa W BEIMYMHA TOMEPEYHOr0 METAICHTPa 3]IeCh COOTHOCHTCS C
a0CIMCCOoi IeHTpa BeMYHMHEL. B ruapocratike nHoraa TpeOyeTcsl OleHKa TeOMETpH -
yeckuX 3G (EeKTOB HAKPEHEHUS! OTHOCUTENBHO YeHmpa Niouwaou 6amepauHuu.

HBC — monoxeHue MeHTpa U BeIMYNHA CMOYEHHOU IMOBEPXHOCTH B MPOESKIINH
Ha INaMEeTPATLHYIO IJIOCKOCTb.

B nacrosiueit Bepcuu nporpaMmbl yKa3aHHbIE THAPOCTATUUECKUE PACUYETHI BbI-
MOJIHSIIOTCS C MCIOJIB30BAaHUEM CTPOEBOM MO MPEABAPUTEIHLHO HWHTEPIIOINPOBAHHBIM
TEOPETHUYECKHM IITAHT0yTaM, KOTOPbIE HE SIBIITFOTCS COCTABHOMN YaCThIO YHCIOBOU MO-
JISIA KOpITyca WJIA KOpaOelbHBIX 00BOJOB. ECiM HHMKaKHX TEOPETUYECKHX KOHTYpPOB
3apaHee HE MOATOTaBIMBAJIOCH, TO MPHU BBI30BE YKa3aHHON CTPOEBOHM MO LIMAHTOyTaM
aBTOMATHYECKHU BBIMOJHSIOTCS MOCTPOCHHUS [ITNAHTOYTOB, BATEPJIMHUHN, OATOKCOB U PhI-
OWH, ¢ BEIOOPOM COATAHCHUPOBAHHBIX 110 YHCIOBLIM BEIMUMHAM HHTCPBAJIOB.

Pa3Mep Haanucei Ha yepTekax B paﬁotmx OKHaXx

8 _|:,| Pasmepsr Haammcelt Ha YepTexax HACTOSIIECH BEPCHU TTPOrPaMMBbl BEPCHU

IporpaMmbl 3a1aéTcsi B aOCOMIOTHBIX 3HAYEHHSX, U MOXKET M3MEHSTHbCS Il HACPTOHKHU
KOM(pOPTHOTO OTOOpaKEeHUSI.

Hopmajiu 1 opreHTAIUsI HIOBEPXHOCTHBIX 0TCYETOB 110 00IIMBKE KOpIyca

LI | T'panm cynoBoii OOUIMBKH JOJKHBI OPHEHTHPOBATHLCSI BO BHE KOpIyca s

KOPPEKTHBIX PAacdeToB OOBEMHBIX M HHEPIIMOHHBIX T€OMETPHUYECKHUX XapPaKTEPUCTHK.
st KOHTpOJIsl 0TOOpaXkaroTCsl KOPOTKHE 3eNEHBIE CTPENIOYKH, KOTOPBIE MOMEIIAIOTCS Ha
BHYTPEHHHX alMPOKCUMALMOHHBIX KOHTYpax 3JeMEHTapHbIX rpaneil (puc 14).

I'paduku KOHTYPHBIX HCKPUBJICHUI

= TIpocTpaHCTBEHHbIC MCKPUBICHHS TEOPETHYCCKHX KOHTYPOB U KOHTPOJIb-

HBIX KPUBBIX TAKXK€ JOJKHBI MTPEABAPUTEIHLHO Ha3HAUATHCS TP UX co3daHuu (puc. 14).
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Mapxkepsbi

_#" Mapkeps! ABISIOTCSA TEMH %€ MPOU3BOILHBIME MPOCTPAHCTBEHHEIMH KOHTY -
paMu, NpeJHa3HaYeHHBIMHU Ul BU3yaJbHOM OLIGHKM CO34aBaeMbIX WM OL(poBbIBae-
MBIX Mozeneii 06Boz0B 1 Gopmbl Kopryca. OgHAKO TaKue MapKepbl COXPaHSIIOTCS B CO-
CTaBe OMMCAHUN YHCIOBBIX MOJIENEH.

MacimTad KpuBU3HbI

<F9> u <10> - yMEHBINAIOT U YBEIMIUBAIOT MacmTad rpaukoB HCKPHUBICHUHA
Ha TEOPETUYECKUX M CBOOOIHBIX POCTPAHCTBEHHBIX KOHTYpax (puc. 14).

8. Bb10op rpapuueckux 3J1eMeHTOB

E BBI6I/IpaeTC}l BCA BUAMMAA I'COMCETPUs, BKIIOYasd MapKEpbl U JIMHUK TOKA.
<Esc> CHEMaIOTCsI OTMETKH BCEX paHee BLI6paHHBIX OJICMCHTOB.

9. UHcTpyMeHTAJIbHBIE CPeACTBA

Co3nanue KOHTYPOB T€OPETHYECCKUX qepTemeﬁ KoHTypBI TeOpETUYECKMX YEpTEXER
. +1 +W o
"B B noctpoeHun TeopeTHuecKHX uepTexeii @oDa glv
MOCJIENOBATENBHO 3AMOIHATCS CIUCKU CEYEHHUH Kopiyca [ illnakroyt -120
M0 INMAaHTOyTaM, OaTokcam, BaTepIMHHUAM M DPHIOWHAM. :: EHEHFDW_EE
NaHroyT -
Pri16uHEI 31€CH 00pa3ytoTcs napauieNbHBIMH MIOCKOCTS - ~ linanroyr -90
MU C HaKJIOHOM 45°, C yKa3aHUEM AaNIUIMKaThl JTUHUHU [ Wnakroyr -80
MepecedeHns] AMaMeTPAIbHON TNIOCKOCTH. ™ Wnanroyt -70
BbI/Ie/ICHHBIE «TaJIOYKOI KOHTYPbI HA YepTenax | P E”EHWW‘EE
NaHroyT -
MOTYT JONOJHATHCS TpapuKaMu KPUBHU3HBI PU BKIIOYE | ™ nasroyr-40
HUM COOTBETCTBYIOIICH OMIMHU: | % - KOHTYPHBIX HC- | [[~ LWnanroyr-30
o | | WnaHroyt -20
KpPHUBJICHHN. U e w 10
NaHroyT - PI/IC 18
[+1] — mobaBieHHe OZHOIO TEOPETHUYECKOIO T T—— -0
KOHTYDa; .

[+N] — mocTpoenwe ceueHuii Mo BceMy AMANIA30HY C 3aJaHHBIM IIIarOM.
<del> ¢ xy1aBuaTypHI yAAISET OJTHO BBIJCICHHOE CEUCHUE.
@ - OYHMCTKA Cpa3y BCETO CIIUCKA.

v - 3aBeplieHue (OPMUPOBAHUSI CITUCKOB TEOPETUUCCKUX KOHTYPOB.

KonTposas Monesnn

Omepanusi MMO3BOJSIET TMPOBEPUTH MOZENH ISl TIOWCKAa T€OMETPUYECKUX
paccoriiacoBaHuid, ¥ OTYACTH HCIIPABIIAET HEKOTOPhIE M3 HUX aBTOMartnuecku. [Ipo-
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BEpPKa TaK)KE€ BBINOJHAECTCS NPU THAPOCTATUYECKUX BBIYHUCICHMUAX, €CIM 3TO HE MC-
KJIIOUYEHO B «Y CTAHOBKaX IO IIPOEKTY».

IIpoBepka BKIIFOYAET NOMCK HECBSI3HBIX I'PAHEN, U KOHTPOJb OJHOHAIIPABIICH-
HOCTH HOpMaJiel. B npeamnonoenun, 4To camas HUM3Kas TOUYKAa Ha JHUILE U €€ HOp-
MaJlb JIOJDKHA OPHEHTHPOBATHCS BHU3, BEHIMIONHSIETCS aJanTanus OJHM3JIekKanIux
CBSI3HBIX ITOBEPXHOCTEH.

[IpoBonuTcst mouck pédep c Oosee yeM ABYMsI TpaHsIMU.

[To OTHOLIEHUIO K TOUYKAM YTEUKHU ONPEACISIOTCS CICAYIOIINE NPU3HAKU:

e ['panmyHas Touka B JUaMETpPaJIbHOM MJIOCKOCTH UMeeT opauHaTy Y > 0.0001.
o V3en NpUHAIICKUT peOpy ¢ OAHOM CONPSHKEHHON TPaHbIO.

Ecnu mpoBepka BeI3BaHA BPYUHYIO M3 MEHIO, TO JENaeTcs KpaTKUi 0030p BO3-
MOJKHBIX PacCOTJIACOBAaHHN, OOHAPYKEHHBIX W HCIPABICHHBIX OMHMOOK. CHHCOK TOYEK
yTedeK COPTUPYETCS MO alIuInKaTe, U B OTYET MOMaiaeT 12 MepBhIX MO CITUCKY.

[Ipumeuanue: A nepeo MpoBEpKOU JHCeNamenbHO COXPAHAMb meKywue pe-
3yIbMamsl pedaKmupo8anus YUCI0801 MOOEU.

YopaTb oTpunaTeabHble OPAMHATHI

BrinonHseTcs MOUCK W yJajeHuWe rpaHed Mo mpaBoMy Oopry. B ciydasx
MEePECCUCHUS TUAMETPAIIbHOM INIOCKOCTH, OTPULIATEIIbHBIE OPAUHATHI B Y3JIaX IPOCTO
OOHYIISIeTCS, YTO aBTOMATHYECKH 3aMBIKA€T KOHTPOJIMPYEMBIE TIOBEPXHOCTH HA JHa-
METPaJIbHON INIOCKOCTH.

BbluncTKA JHITHUX TOYEK

BremosHseTCs MoncK CB060,I[HI>IX TOYECK U UX YJaJICHUEC.

Pa3BepTKa OOIIMBKH HA IJIOCKOCTH

BoproBas o0muBKa Kopaldiist, oTMe4aeMasi B CBOHCTBAaX rpauecKuX CIOEB Kak
«lIpenHazHaueHHas K pa3BEPTHIBAIOIIMMCS MTOBEPXHOCTSIMY BKIIOYAeTCs B padOTy C ai-
TOpPUTMAaMH PacKposi Ha TUIOCKOCTH. Ha pucynke 19 mpuBeaéH BapuaHT MOCIOHHONW CHM -
METPUYHON Pa3BEPTKH KOPIYCHOW OOLIMBKHU Ui TpayJjepa, IIOKa3aHHOTO paHee Ha pH-
cyHke 15.

AJTropuTMOM ONTUMHU3AIMH PA3BEPTOK BBIMOJHAECTCS OO0 25 UTEpalUii, C BbI-
Oopkoil BapnaHTa ¢ HAUMEHbIIIEH 001Iel morpemHocTbio. OIeHKH MOTPEIHOCTEN 0
JIuHaM pé0oep U HeJoueTaM B IUIONIQIsX MPUBOISITCS B PaBOM BepxHeM mosie. Huxe
B IPaBOM YaCTHU CIIUCOK CJIOEB, 331€ICTBOBAHHBIX B MIOCTPOCHUU Pa3BEPTOK.

Pa3BépHyThIC TaHEN MOTYT MIEPEMEIIATLCA 10 TpapUIEeCKOMY TTOJFO ¢ TTOMO-
B0 YKa3aTessi MBIIIKH, a TaKKe pa3BOPavyMBaThCSA OTHOCHUTENIBHO OOIIEro JIMCTa,
Hanpumep, sl GOpMHUPOBAHUS IUIOTHOW YHMAKOBKH C MHUHHMAIbHBIMU OOpe3KaMu
IpU pEe3KE.

Ha nanenn HHCTpYMEHTOB COOPAHBI CIIEIYIONTUE TPOLEAYPBI

&» | - cIuIOLIHAs 3aKpacKa BCEX Pa3BEPTOK B €IMHOM CBETJION MAJIUTPE;

¥ - PaCKpacKa IIOBEPXHOCTEH [10 yCTAHOBKAM B PabOYHX CIIOSIX;
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<%} | - IPOPMCOBKA BHYTPEHHUX p€0ep M3 pa3sMETKH YHCIOBOH MOJIEIIH;

B | - cxarble péOpa yTONIIAIOTCA CHHUM, PACTSHYTHIE — KPACHBIM IIBETOM.

"I - BBIBOJ CETKM M YHCIIOBBIX BEJMYMH B TPAHUYHBIX y3JIaX Pa3BEPTOK;

- HaJIIMMUCH Ha3BaHUK pabodero CII0s T KaKIOU U3 pa3BEPTOK.

@ T 3 =8 - mnauroyTh, 6aTOKCHI, BATEPIMHUH U PHIOMHBI HA JINCTAX.

B - coxpanenue pacTpoBoro u3006paxkeHHs B JUPEKTOPHIO SKCIOPTA.

74 - 3aIHCh KOHTYPHBIX KpUBBIX B popmare AutoCAD.dxf

[Txt] — mocoiiHas 3aMCh KOOPAWHAT OTPAHWYHBAIONINX KOHTYPOB B TE€CTO-

BbIX (aitn B koguposke UTF-8.

| Pase&pTka Ha NAOCKOCTE NOBEPXHOCTEA BopToE0H 0BWMEKK
(OO WAUN|[ X LALSESLI-@ T W4 n

4 3 3 5 w o (F I | oo 16

Hms cnos

MUHKMYM NOTPeWHOCTEd Ha pEpax : 0

Makcnmym owndok no péépam
MakcHManeHBIR Hego4ET Nnowagn
OBWan NorpewaocTe No NACW3gAM
KonnuecTeo pacdETHLE MTEpaLMiA
MoEOpPOT NMCTa PA3EEPTEM

Lar npogoneHoil pasmeTkn X:
MonepedHeil war ceTen ¥:

6e3 3epKancHoro oTobpaxedmna |

: Mluime W Hocoean cryna (SB)

: 0.,02263
1 0.01176
:0.013132

111

Pl Anwuge W HoCoBanA ckyna (SB) |

EURCARCU A R R

AHKLWE KW HOCOoBaA ckyna (F)
DanewWEopT KM nonysak (SB)
©anewWsopT U noayéak (P
HaggogHeiil 6opT [SB)
HaggogHeiii opT (F)
MnaHwupe 1 danswéopT [SB)
MnaHwwpe ¥ danewsopT (P

Puc. 19.

« - 3aBeplueHMe PeJaKTHPOBAHKS Pa3BEPTOK U BO3BPAT K OCHOBHBIM OKOH-

HBIM TIPOIIEAypaM IMPOTPaMMBI.
KonTposbHbIe KOHTYPBI - MApKepPhI

HNmnopTt mapkepos

j‘j} MapkepHble KOHTYPBI HE YYacTBYIOT B IIOCTPOCHUHU OOBOJOB YHCIOBOMH

MOJIETH, HO MOTYT CIIY>KHT CBO€OOpPa3HBIMU pacipeAeiEHHBIMI 00pa3iaMu OT OPHUTH-

HaJIbHBIX TEOPETHUCCKUX YSPTEIKEH MPH UX PYIHOH OLIUPPOBKE.
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_/ll - MApKCPHBIC KOHTYPbI OTKPBIBAOTCA WJIM CKPBLIBAIOTCS Ha pa6oqnx OK-

HaxX NpU UX HAJIMYUU B YUCIOBOI MOJEIH.

K MapkepHbIM KpUBBIM HE IPUMEHSETCSI NPOPUCOBKA KOHTYPOB HCKPHBIIE-
HUH, B OTIMYHE OT CBOOO/IHBIX B TEOPETUUCCKUM KOHTypaM. PeakTupoBanue Mapke-
pPOB TakXe HE MPEIyCMOTPEHO, HO OHM MOTYT OBITh UMIIOPTUPOBAHBI U3 BHEIIHUX
TEKCTOBBIX (halJIOB MO THIOBBIM paHee MPEICTaBICHHBIM 37ech (opmaram: 3.5.2
«IToBepXHOCTH O MIMTAHTOYTaM, PHIOMHAM WM OOPTOBBIM ciiomMam». llepBeIil jJ0TH-
yeckuil nmpusHak: 0-MeTpU4ecKOd WU 1-MMIEpPCKOW Mephl 37eCh OyJeT UTHOPUPO-
BaThCs, T.€. CTPOKA C OTUM MPU3HAKOM - IIPOITY CKAETCHl.

YaaauTh Bce MapKepbl

% - BBIYMCTKAa BCEX MAapPKEPHBIX KOHTYPOB U3 YHCIOBOM MOACIH.

10. I'eomeTpnueckast TpancgopmManus Kopmyca

B 6a30BbIX reoMeTpHUYeCKUX NMPeoOpa30BaHUSIX YUACTBYIOT JIMOO JIOOBIE BBI-
OpaHHBIE TpaUYecKUe AJIEMEHTHI, JU00 B MpeoOpa3oBaHUs BKIIOYAIOTCS pabodune
CJIOM ¥ CBOOOJTHBIC TOYKH IO CICIHAITBHOMY MPEIBAPUTEIIHHOMY 3aIpocCy.

MacmradupoBaHue

Yucro adpurHOE MpeoOpa3oBaHre reOMETPUN Kopityca B EBKIMIOBBIX TIpsi-
MOYTOJIBHBIX KoOpAuHaTtax. Ecin HeoOXonWMO HW3MEHHTH HampaBieHUE O0a30BBIX
oceil, TO ONTUMaIBHBIM BApUAHTOM OyIEeT UCIOJIb30BaHue KO3 uiimeHTa Tpancgop-
Manuu: -1, ¥ eclim Takoe oOpaiieHre MPOBOJUTCS M0 HEYSTHOMY KOJIHYECTBY OCel,
TO 3aTeM HE0OXO0UMO 00paIlleHHEe OPUSHTAIIMH TPaHeH B YMCIIOBOM Mojenu. OcoOeH-
HOCTBIO aJTrOpUTMa SIBJISIETCS BO3MOXKHOCTh CMEHa 3Haka 1o X-abcuucce u Y-opau-
HaTe OJHOBPEMEHHO, MacHITAOUpOBaHUE W300paKCHUN OyAET BBIMOIHATHCSA BIOJTHE
KOPPEKTHO, OJIHAKO. ..

CMmenenne...

IIpu cMeHe HanpaBlieHHsS KOOPAMHATHBIX Oceil MOTpeOyeTcsl MPUBEASCHUE MO-
JIleJ K HyJIeBOMYy KOPMOBOMY NepHeHIuKyisipy. CMelieHue Takxke TpeOyeTcs mis
MIPUBEICHUS CHUCTEMBI KOOPAUHAT K HYJIEBOM OCHOBHOM JINHUH.

Bpamenue...

Ornmys noJjie3Ha Juisi MPUAaHusI MOJCIIA CTPOUTENbHOTO AuddepeHTa, HarmpH-
Mep, WU JJIs pa3BopoTta Moaenu Ha 180° BMecTo oOpareHus 3Haka 0ce KOOpIaUHAT,
MPU KOTOPBIX COXPAHSACTCS OPHCHTAIlUsS HOpPMasell Ha 3JIEMEHTaX KOopaOelbHOU 00-
IITUBKH.
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3epkajibHasi KONUs

JobasneHne 3EpKanbHOTO OTOOPaXKEHKA
B mocrpoeHHMH 3€pKalbHOTO OTOOpaXKCHUS

BCETJa CO3/IacTCs KOMUS OPUTHHAIBLHOU MOJIENH, YTO o Ecre
MOXET OBITH MOJE3HO IS CO3JaHud MHOIO-
KOPITYCHBIX MOJIEINIeH, I 4ero mpemxyCMaTpHBaSTCA
YCTaHOBKA HEOOXOIUMOTO CMEICHUS.

x OtmeHa

(" TMonepedyHoe CEYEHME
(" [opWIOHTANBHAA NOBEPXHOCTE

KJ_IIOLI OpUCOCINHCHUA HOBBIX Y3JIOB O3Ha- w ,ﬂ,MEMETFIEJ'IbHEH nNoCKoCTE
YaeT CBA3BIBAHME COBNAAIONIMX MOBEPXHOCTEH He- Crewenne 0000 =]
KHMH OOBEIMHEHHBIME TPAHSIMH, YTO CIEIYET OIpPO-
6G0BaTh C OCTOPOKHOCTHIO. TR an e

Tpancdopmanus 00BoaoB kopmyca o Jlakenon

Tpaxcdopmaumna kopnyca no Lackenby

Menoanute o EcTel x OTraena

Wexognoe Mnanoeoe Paznuune

| 14524 < 15035 | 51108

BonousmeieHme T
| K.oa epmumeHT obLeil nonHoTel | 04830 :| 0.5000 :: oo ?Dj

.03 PPHUMEHT NPOAoAEHDA NoAHDTE | 0. B :| 05302 :: D.D214j

ASCUMCEE LEHTPA BENMYMHEL | 2028 :| 25.028 :: 0.000 j gl

7 15 =]
I aKCHMANEHOE YUCAD MTEPALWEA =

MPOPHEOERA KAHL0H HTERALMH v

MpoAoABHER NOAHETa MO KOpeE : 0.5836

MpoaonsHaR NONHOTa N0 HooY - 0.6315

| MarcHMYM BOOHEMELLIEHUA 238587

OfB0ne kopnyca
BopT W apsuTerTypa
Pafioyan nanyta
Manyda daka

P anbwhopt

Pytika

R

Meron JlakeHOU TipegHa3HAYEH IS BHITIONHEHUS JeopMariy TIIagKux 00-
BOJIOB KOpPITyca C MOAOOPOM BOJIOM3MEIICHUS W ITOJOKEHHS IICHTPA BEIIMYHHBI TTPH
YCJIOBUU COXPAHEHHUS UCXOAHON KOHICIIIMN KOPAOeIbHOTO ITPOCKTA.

[Ipn Ha3zHaueHWH HOBBIX YHCIOBBIX BenmuuH (Puc. 20) misa madopManmu B
JICBOM CTOOIIC TIPUBOIATCS WCXOIHBIC 3HAYCHUS KOpaOeIbHBIX XapaKTEPUCTHK B Ka-
YeCTBE OIOPHBIX, IT0 3aBEPIICHUN ONTUMH3AINN HA TCOPETUUESCKOM UEPTEIKE HOBBIC
00BOIBI POPUCOBBIBAOTCS KPACHBIM IIYHKTUPOM.

«MakcuManbHOE YUCIIO UTEPAIHil» MOXKET ObITh OTPAaHUYCHO.
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M - xon TpaHcdopManuK KOpIyca MOXET HAOIIOIAThCs B PabOYMX OKHAX
IIPOTPaMMBI.

M - cneBa BHHM3Y MEpedHCISIFOTCS CI0M Mojen. [Ipeobpa3oBaHue npuMeHsI-
€TCsl TOJBKO 110 TOMEUEHHBIM CIIOSIM.

3ameuaHue: 6 Hacmoswem eéapuarme npocpammsl Ha 2025.12.22 ne ucnpag-
JIeHbL 02PeXU 8 GbIYUCTIEHUAX NPU NPOU3BOTLHOM CMEULEHUU AOCYUCCHl MUOETbUUNAH-

eoyma (?0m KOpM08020 NEPNeHOUKYIAPA) U @ CAYYASIX HEeHYIe8020 OMCHEMa anniu-
Kam om OCHOBHOU JTUHUU.

11. ®oHoOBBIEC H300pAKEHUS.

Jst onuppoBKM MCXOMHBIX OYMa)KHBIX UEPTEIKEH MPeayCMaTpUBAETCS BO3-
MOXXHOCTh TIposiBlicHUsT (HoHOBOro m3oOpakenus (puc. 21). Jlomyckaercs 3arpyska
TPEX KOMHIA YepTekeld, 0OBIYHO 3TO MPOEKIIUHU OOK, MOIYITHPOTa H KOPITYC.

Bce ommuu, cBsizanHbie ¢ (DOHOBBIMU H300PKCHHUSMU PACIIOIAraloTCs BO
BCILTBIBaIONIEM MeHIo <rightMouse>.

Qaiin  Mpoext Onepaunm  Ysen Pebpo lpane Cnoli Moxas Beiep Cpeactea  Wimenwte  Kyneman Cnpaexa
DeEl[[== (B @rBdeBl Ju~ /5=¥@EHE- g8 aa
£¥ Bok = u] X | #2 Kopny = U
1.0§
|
L
OtreHnTs Beck BeiBop Esc
ﬁ Mpoexuns >
Macwrab b
=) >
WzoBpakenne >
] ®onoesii ueprex b Mokasate/ckpeiTs
CoxpaHuTs B pacTpe QuuctnTe
—@ B} Cwimarts doHoswii pacTp
‘ =B Coxpanuts don
Mepemetierue nognosm
MacwraBuposarue
MpospayHsii LeeT
Mamate oTkaTa : 1,129 Mb, I Blending yanet 1082, pebpa 2085, rpanu 1008 |

IHoka3aTh/cKpPBITH (POHOBBII OPUTHHAJ YepTexkKa

®DOHOBEIN pacTp MNPOSBISAETCS BO BCEX OKHAX - KOIMHSIX C OTOOpakaemoit
MpoeKIHeil TeopeTndeckoro deprexa. [lo KoMaHme «I0Ka3aTh/CKPBITHY IOIIOKKA
BPEMEHHO CKpBIBaeTCs.

Ouncrurh

[To xomMaHte ounCTKU BHIOpaHHOE (POHOBOE M300paKEHUE MTOTHOCTHIO YIS~
€TCs U3 YUCIIOBOU MOIEITN KopabJs.
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3arpy3urtb

®oHoBBIE N300paXkeHHsI MOTYT OBITH B pacTpoBbIX dopmaTtax <Bitnap>.bmp
iy [Joint Photographic Experts Group].jpeg (reobxooumo dobasums <Portable net-
work graphics>.png). Cpasy 1no 3arpy3ke n300pakeHHsI ero JICBBIX HWKHHIA yroJl cTa-
BuUThCA B ToukKy Origin(0,0) ¢ HyJIeBEIMU KOOPAHMHATHBIMU OTCYETAMHU.

CoxpaHuThb

®DoHOBEIN pacTp BRIOPAaHHOTO OKHA coXpaHsieTcs B ¢popmate [Ship].jpg.

Ilepemenenue MoaI0KKH

IIpu nosiBiIeHUU Kypcopa ¢ KPyKOUKOM !@ npu Haxatol <leftMose> Bo3moxk-

HO OAHOKPATHOC MNEPEMCUICHHC (1)OHOBOI‘O I/I306pa)KeHI/I$I. IIo 3aBCPIICHUHN, TOBTOPHAA
HHHUIOHAWA CMCHICHHA CHOBA 3aIlyCKACTCA YCPE3 MCHIO «IICPEMCIICHUC ITOAJIOXKKW).

MacmitabupoBanue

MaCHITa6I/Ip0BaHI/IC OpOBOAUTCA IO OTCTOAHHIO OT Ha4dajla KOOpAWHAT, KyJda
@ OpeaABapUTCIBHO AOJI?KCH NICPEMCIIATHCA KOpMOBOﬁ OePpHneHAUKYJIApP TCOPETUYIC-

CKOT'O qepTéma. HpI/I 3arpoce MaCH_ITa6I/IpOBaHI/I$I CHaydaJia MOsABJIKICTCA KypCOp C JIM-

HEWKOH 10 KOTOPOMY Ha PacTpOBOM KapTHHKE BBHIOMpaeTcs Touka Ha (opiuTeBHE

e I
WJIM HOCOBOM MEPIEHANKYJISAPE, U 3aTEM 3alpalliBaloTCs He0OX0MMbIe KOOPAUHATHI X,
Z. ®oHOBas TOMIOXKKa OyAEeT BHITSATHUBATHCS IJIS TIPUBENCHHS BHIOPAaHHOW TOYKHA K
YUCIICHHO 3aJJaHHBIM KOOpAMHATaM. BO3MOXXHO omepaliuu nmepeMenieHuss K KOpMOBO-
My MEPICHINKYJISIPY W MOCIICIYIONIETO BRITATUBaHUS MaciiTaba Mo TOYKaM B HOCO-
BOi (TIpaBOM) YacTH MOJEIN JNOJKHBI UTEPATHBHO TOBTOPATHCS IS JOCTHIKEHUS
HAWIY4IIIeTO COBIAICHUS.

Macmitad HOBTOPHO HMIIOPTUPYEMOTO H300paKCHHS YCTaHABJIMBACTCS IO
paHee HaCTPOCHHOMY, YTO IMOJIE3HO IIPYU HACTPOHKE OJHOTO U TOTO K€ pacTpa WU €ro
JacTed K pa3sHbIM 4epTEXHBIM NPOeKUUSIM. 110 TOpU30HTaNbHOMY U BEPTUKAIBHOMY
HaIPAaBJICHUSAM YCTAHABIMBACTCS CTPOrO OJIMHAKOBBIN MacIiTao.

IIpo3paunbiii HBET

P

Kypcop BeiOOpa " | 1Bera miisi ero ooecuBeunBaHus. BIOpaHHBIN [BET CTa-

HOBHTCS TTPO3padyHbIM. JIJIsi OTMEHBI omnepaniii HeoOXOAMMO BBIOpaTh WHOW, HATIPH-
Mep (GOHOBBIX IIBET CAMOT'O PACTPOBOTO YepTeXKa.
Iosoca mpo3pauHocTH.

Jlemaercs 3ampoc mupuHb 11BeToBOro criekTpa [0..255], yToObI Bce Onm3kue
10 OKpacKe PacIBETKH TaKXKe CTaJIA MPO3PauHbIMHU
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eperexkanue (blending).

BrImonHsIeTCS 3a1poc CTENeHN CMEINBaHUS (3aTCHEHUSI) pacTPOBOTO H300pa-
JKeHUsI ¢ (DOHOBOW paclBETKOW IpaUIecKoro OKHa, MPU KOTOPOM KOHTPACTHOCTH U
SIPKOCTD YepTeKa MOTYT ObITh CHIDKEHBI J0 €J1€ BUAUMBIX.

3amMeuaHue: TIOCIIETHUE TPH OIEPAIMH IPUBOAAT K 3aMETHOMY 3aMeJJICHHUIO 1
3aep>KKaM OTKIIMKOB TIporpaMmsl free!Ship.

12. Kyabman ¢ aucramu — okHaMu Windows

CranmapTHBIC OKHA JUIST Pa3MEIICHUS MPOCKITNI TEOPETHIECKOTO YepPTexkKa.

C HavasioM pabOTHl OTKPBIBAETCS OOJIBIIIOE TJIABHOE OKHO — KyJbMaH, Ha KO-
TOPOM Pa3MEIIAOTCS JIUCTHI C TEOPETUUECKUMHU YepTeaMu Kopaliist B TPEX MpoeK-
LWSIX C HATJISITHBIM aKCOHOMETPHYECKUM H300pakeHHEM Ha YETBEPTOM JIUCTE.

{_2 freelShip : \Samples\[aneon Benukux Menanckux reorpadmueckis otkpemeidftm (He mogmpuuwposaro) — O x

Qaitn  [Mpoexr Onepaumw  ¥sen PeBpo [pase Cnoi Mokaz Buibop Cpeactea Memenwts  Kyneman  Cnpaska

O HEH I]CPW _'J ms @@ﬁ,@.m%@ e _‘_JESBQZQ _4 "B/ C] Nucr wosoii npoekuymn

el B Packnagka nucros

) gt Kopn
B ,@' 2) 15 _J:j]aé I ' > & ﬂ i % TIMCTBI € NEpEKPBITHEM

AxcoHomeTpuA,

Y- el Menywwmpora.
1 g b

(ﬂfh Bok.
21 J 1

Kopnyc.

TeopeTnHECKME HepTERY

LIS

TamaTe oTkata O Kb, | lﬂ‘ﬂr'ﬁﬁﬁé’iﬂ,‘éﬂﬁ%'ﬂ.i yaae 71, peGpa 124, rpaHmn 54

[Ipu 3amycke mporpaMmbl HadadbHBIN pasMmep TiIaBHOTO okHa Windows mMo-
JKeT onpenensTees B (aiine koHpurypauuu FreeShip.ini, mpu oTCyTCTBUH KOTOPOTO
pabouee TPOCTPAHCTBO OyACT MPETyCTAHABIMBATHCS B PACTPOBBIX Pa3sMEPEHHUSIX
1280x768. Tpu BapmanTa IpeaycMaTprUBalOTCs (GaiitoM KOHPUTypaIin:

0 — HOpMaNEHOE OKHO B 3aJIaHHBIX Pa3MEpPEHUSIX;

2 — OKHO MPUHUMAET pa3Mep aKTUBHOTO I'papuecKoro SKpaHa;

3 — rmaBHOE OKHO PacKPBIBACTCS C 3aXBAaTOM BCETO KpaHa MOHUTOPA.

Bapuant 1 — oT cBEPHYTOrO OKHA MPOCTO BOCCTAHABIUBACTCS K HOPMAaJILHO-
My, BBUIY CJIOKHOCTEH C aHAJIOTHYHBIM CTaTyCOM JIJIsl CBOOOJHBIX JINCTOB YEPTEIKEH.

Bce mucThr ¢ yepTerxkamu 0051a/1aFOT CBOHCTBAMU TIOJTHOLIEHHBIX OKOH Win-
dows, ¥ MOTYT mepeMemaTbcsi 1 PacKpPhIBaTLCS 10 HEOOXOIUMOCTH Ha JIIOOBIX JIPY-
TUX rpaUUecKuX SKpaHax KOMIBIOTEPa, B TOM YUCIIE B MEPEKPECTHBIX HATOKEHUSX.

37



HoBblii muCT co31aéTcad B aKCOHOMETPUYECKON MTPOEKLIMM C 3aTEHEHHOM IBE-
TOBO# packpackoii. Bce mUCTBI ¢ KopaOeIbHBIMU MPOCKIIMAMH aBTOMAaTHIYECKH PacIIo-
JlararoTcsl o Komanzae <Packiiajka JTUCTOB> B COOCTBEHHBIX MECTaxX IJaBHOTO OKHA
nporpammbel: «bok» - cieBa BBepxy; «llomymmpora» - cieBa BHH3Y; «Kopmyc» -
CIIpaBa BBEPXY; U «AKCOHOMETPHUSD) - CIIPABA BHU3Y.

Ha pucynke 22 mokazaH MUHUMAaJbHBIA pa3Mmep TiaBHOTO okHa free!Ship c
LIUPUHOMN JJIsI pasMEIIeHHs] CTPOKH CO CIHMCKOM yIpaBisronmx meHto: 720x300, a
Ka)k10€ OKHO — JINCT YepTeka umeeT pasmep He MeHee yeM 200x100 nukceneil. Mak-
CHUMAaJIbHBIM pa3Mep M MECTOIIOJIOXKEHHE B OOBEIMHEHHOM I10JI€ M3 HECKOJIBKHX MO-
HHUTOPOB HE OTPAaHUYHUBACTCA.

Jluct ¢ packnamHON CTaHAAPTHBIX «TEOPETUYECKUX YEPTEHKEH» TaKkKe BXOIUT
B OOIIMH CIIMCOK pabOyYMX OKOH - JIMCTOB, M IO HEOOXOAMMOCTH aKTHBUPYETCS WU
MMOJHUMAETCS] Ha BUIMMYIO YacTh 3KpaHa C TOMOIIBI0 COOCTBEHHOHN CCBHIIKH-CTPOYKH
«Teoperudeckue uepTexn» B MeHIO: «KynbpMan».

13. CnpaBka

PykoBoacTBo

<F1> BBI30B pyKOBOJICTBA I10 MCIOJIb30BaHKIO nporpammel free!Ship aBToma-
TUYECKH HACTpauBaeTCs Ha uMsl ¢aiina ¢ sI3bIKOBBIMU TePMHHAMHU B AUpeKTOpuu Lan-
guage, akTUBHPYeMbIX B «HacTpoiikax», rje Takke BO3MOXKHO SIBHOC YKa3aHHE Me-
CTOTIOJIOKEHUS JupeKTopun Manuals ¢ pa3HOS3BIYHBIMY (aillaMu TOKyMEHTAIUH.

Ecnu pykoBOACTBO Ha TpeOyEeMOM SI3BIKE OTCYTCTBYET, TO U3 IPEIBAPUTEIHHO
YKa3aHHOW TUPEKTOPHUH BBI3BIBACTCS PyCCKUM BapruaHT: Russian.pdf.

FeOMeTpnquKne U THAPOCTATUYECCKUE Taﬁ.]'[l/lllbl

[IpocTeie pacdeTsl TUAPOCTATUKU CyJHA BBINOJIHAETCS AJISI IPOEKTHOM ocai-
kd. Eciin Mcnone3yroTcsi MMIIEPCKUE €AMHUIBI U3MEPEHHS], TO BOJOU3MELICHHUE 3a/1a-
ercs B JUIMHHBIX TOHHAX (1 miuHHas ToHHA paBHseTca 2240 pyHTam).

KpuBbie 371€MEHTOB TEOPETHUECKOTO YEepTeKa PacCUUTHIBAIOTCS B aBTOMaTHye-
CKM Ha3HA4YaeMOM JIHara3oHe 0CaI0K.

HHdopmarioHHble MaTepHaibl ¥ TAOIUIBI MOTYT [IEPECOXPAHATHCS B TEKCTOBOM
¢aiine.
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O free!Ship — aBTopckas cnpaBka

FREE!ship — reomeTpryueckue MOCTPOCHUS U TIOBOJKA KOPaOEIHHBIX OOBOJIOB U 00-
LIEKOPa0eIbHON apXUTEKTYPbI C OTKPBITHIM HCXOJHBIM KOJIOM, OCHOBaHHAsI HA COTJIACOBAaHUH
MacCHUBOB IPOCTPAHCTBEHHBIX Y3JIOB COEIWHUTEIILHBIMU PEOpPaMH C OKOHTYpHUBAaHUEM O3Jie-
MEHTapHBIX IMOBEPXHOCTEH — MHOTOYTOJIBHHKOB, C BO3MOXXHOCTBIO CIVIaKMBaHUsl besbe-
MMOBEPXHOCTSIMH U KOHTYpHBIMHU ciutaiiHamu. [Iporpamma free!Ship monesna B nmpoektuposa-
HUHM 00BOIIOB KOPAOJIs C MPOpabOTKON KOHCTPYKIIMU M CTATEH BECOBOH HArpy3KH, C BO3MOX -
HOCTBIO IIepefadn TabJuIl IJIa30BBIX OpIMHAT U pacd€TOB IO BOIPOCAM TEOPHH M MOpe-
XOIHBIX KayecTB KOpabiisi B COMyTCTBYIOIIMX NPOTrpaMMHBIX KoMIutekcax «Hull» u mropmo-
BOM BBIYHCIIHTEIIEHOM SKCIIEPUMEHTE «Auroray.

i¥ Ywcnoeas mogens xopryca kopatna X

«Free!Ship»-2.6

oCaxaniH»

Compiler version: 322

Target O5/CPL: Win32 /1386

Build date: 2025/12/00 12:07:01

License: GPLv2+  (www.ShipDesign.ru/SoftWare/Aurora.z)

& 2005, Martijn van Engeland, DelftShip: Marine software developer, Netherlands
© 2024... HTO Kpblnosa, o.Caxanun: LLtopmoeas mopexogHocTs kopaBna, 0IJwi!

®dopmaTs! paiisIoB ISl CUUTHIBAHUS YMCIOBBIX MOJIEJICH aalTHPOBAHbI K IOCIETHUM
BapuanTam free!Ship, Bkirouast pacuvpenssie Bepcuu 110 5.0, IpeUIoKeHHbIE U Oy OIHKO-
BaHHBIE IPYTUMH aBTOPaMHU:

©2007-2012 Buxrop ®&nopony Tumomenko - HukonaeBckas kopadenka.

©2015 Mark Malakanov — Woodbridge, Canada.

CoxpaHEeHHE YUCIIOBBIX MOJEIICH BBINIOIHSETCS TOJIBKO B (hopMaTax BepcHH 2.6 MM
HW)XE, B 3aBHCUMOCTH OT COCTaBa HHOPOJHBIX KOMIIOHEHT, BKIIOYa€MbIX B BBIXOIHBIC MACCH-
BBI JIJIS1 IPEJICTaBICHUS YUCIIOBOI MOJes KopaOJs.

K ocnoBHbIM (popmaTam npuBHecéH oOMeHHEIH [free!Ship exchange file].fef, B koTo-
PBIH BKJIFOYAETCSl TOJIBLKO T€OMETPUYECKOE OMMCAaHUE KOpadIis ¢ yu4eToM paccioeHus rpadu-
YECKHUX KOMITOHEHT, BKJIIOYasi MPOCTPAHCTBEHHBIE CIUIAH-KOHTYPBI HCXOJHBIX KOHTPOJIbHBIX
CTPUHTEPOB {H YCAOBHBbIX FHIHHIT TOKa Ha THXOI Boe}.

IIpuBHeceHa BO3MOXKHOCTH 3KCIIOPTa JaHHBIX B TEKCTOBBIH (hopMmaT TaOMIHII ILIa30-
BbIX opamHAT [Ship].vsl mrst mporpammuoro komruiekca «Hull» u «Aurora», rae BO3MOXKHO
peleHus 3a7ad TEOPUH KOpabOisi (TMOPOCTATUKH, OCTOMYMBOCTH, KOPAOEIHHOIO BOJHOO0-
pa3oBaHUs | JIp.), a TAKXKE IPOBEICHUE NPSIMBIX BBIYUCIUTEIBHBIX 9KCIIEPUMEHTOB IO MOJIE-
JIMPOBaHUIO IITOPMOBOI'O MaHEBPUPOBAHUS Ha MPEEIbHO MHTCHCHBHOM MOPCKOM HEpery-
JIIPHOM TPOXOUJAITBHOM BOJIHEHUH.

Bce martemaTtHueckue airopuTMbl M OCOOEHHOCTH YIIPaBJSIIOIIMX HHTEpGheHcoB
coxpaHeHsl Ha ucxogHoM ypoBHe 1o FREE!Ship Bepcuu 2.6, oqHako mo He0OX0IMMOCTH MO-
TYT HPOBOJUTHCS JIFOOBIC JONOTHEHHUS B CLIEHAPUIX HHTEPAKTUBHOW PabOTHI C IPOrPaMMON.

HcnpaBieHO HECKOIBKO JOCAIHBIX OMIMOOK, U BBISBIICHHE OIIMOOK yIIPABICHUS OIIe-
paTUBHOM MaMATHIO THITA C5-«AccessViolation» B OITPOOOBaHHBIX peXUMaX WHTCHCUBHOW M JUIH-
TeIbHOU paboTsI ¢ mporpammoit free!Ship B mociennee Bpems He ciydaeTcsl.
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JInuensua GNU/GPL

DTO pyKOBOACTBO pacupocTpaHeHo kak gacth FREE!ship.

Jomyckaercs nepepacnpezeneHne 1/uial U3MEHEHNE TPOrpaMMBbl M TOKyMEHTAIMH K
Hel B cooTBeTCTBHH ¢ YHuBepcanbHOU OOmectBenHon Jlumensneit GNU (GNU GPL) kak
nznano Ponnom CBOOOIHOrO MPOrpaMMHOTO obecrniedeHus: B Bepcun 2+, niu (B Bameit on-
uu) Tr00ast 0oJiee MO3aHsIST BEPCHS.

Ectp Bo3MoOxHOCTE nosmyueHusa konuu GPL GNU B uHTEpHeT, Tak e Kak M 3TOro
pykoBojcTBa. B nHom ciyuae nummre: The Free Software Foundation, Inc, 59 Temple Place,
Suite 330, Boston, MA 02111-1307, CILIA

www.ShipDesign.ru/SoftWare/Aurora.z

www.ShipDesign.ru/Khram/Aurora.pdf

www.ShipDesign.ru/SoftWare/freeShip_ru.pdf
@2026-01-06, Khramushin@ya.ru
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