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Mopgenb BOrHyTOro 3epkaJsia MOXKHO MCMNOJIb30BaTb B KavyecTBe y4ebHoro nocobus. Moagenb
BOMHYTOr0 3epKaJsia MOXXHO MCMOJIb30BaTb KakK MHCTPYMEHT BU3yaaunsaunn. Mogenb BOrHYyTOro
3epKaJsia MOXXHO MCMOJIb30BaTb B Ka4eCTBE MHCTPYMEHTa MOAESINPOBaHUS. ... B 3Tol cTaTbe
onucbIBaeTCs Modesib TyMaHa, B KOTOPON BUANMOCTb 3aBUCUT OT PacCTOAHUSA MeXAay nepeaatoLlen
W MPUHMMAaIOLLEN CTaHLUMEN N CTaHLUWEN, Ha KOTOPOM TyMaH MOAENNPYETCA BU3yasibHO.
BnovmocTb AN passiNYHbIX CTaHLUMIA onpenenseTcs B TepMnUHax namMbepToBCKUX npodunen
oTpakeHus. B ciiy4yae CTaHUMA Ha O4HOWM BbICOTE, T. €. CTaHLUWIA, Ha KOTOPbLIX MOOENNPYeTCA TyMaH,
BUANUMOCTb pa3HbIX CTaHUMA 0ANHAKOBa. BUAMMOCTb CTaHUMIA Ha pa3HbIX BbICOTaX 3aBUCUT OT
pa3HULbI PAaCCTOSHUIA MeXAy CTaHUUAMK U NPOMopLUMOHasbHa pa3HULE PacCTOSHUNA. ... OCHOBHas
uenb 3TON CTaTbW — npoaHaIM3npoBaTb A 06BACHUTDL 3aa4vy nJiaHnpoBaHUA NpPon3BoaACTBEHHbLIX
3agmaHun (JRSP). NepBoHavanbHO 3Ta 3aaadva bbina pa3spaboTtaHa Pao n Kyp>xancom [4]. OHu 6binn
HaueneHbl Ha TO, 4TOo6bl cornacoBaTb rpadMK NMPON3BOACTBEHHbIX 3a4aHNIA C
rnocslieqoBaTesIbHOCTbLIO 3a4aHnN 6e3 hUKCMpoBaHHOrO BpeMeHn obpaboTkn nnn 3anep>xkum
06paboTkn. OHU NpennoXxXunn, 4Tobbl pabovre MecTa pacnpeaensinince Mexay paboynmMm mectamu.,
Nx uenb cocTosina B TOM, 4TOObl CBECTN K MUHMMYMY BPEMS BbINOJIHEHUS Fpacdhnka C y4eTOM
OOCTYMHbIX 3a4aHN 1 BpeMeHn nx 06paboTkun. B aTon cTaTbe Mbl NPOBOAMM aHaIOr NYHbIN aHaNn3
N N3y4aeM BAMSHNE MepeMEHHbIX, KOTOpble MOTYT MOBJUATL Ha ... B 3ToOM cTaTbe OCHOBHOE
BHMMaHMe ynensaeTcs BANAHMIO BHE3AMNHOr0 NOBbILLIEHUSA LLeH Ha NMPUPOAHLIA ra3 Ha NPpon3BOACTBO
3/1IeKTPO3HEPIr UM N INEKTPOCTAHLMN, pearnpyoLlime Ha NorogHble ycaosmsa. Mel NnpeanosiaraeM, 4To
3aBOJbl pearmpyloT Ha BHE3aMNHbIE N3MEHEHMS LiEH, NMbiTascb cobntogaTe CBOWN OrpaHNYeHuns
3KCMJlyaTauNOHHbIX pacxonoB. OfHaKo Mbl MOKa3biBAaEM, YTO PYKOBOAUTENM 3aBOA0B bepyT Ha cebs
KOHTPOJ1b Ha 3aBOdaMW B OTBET Ha BHE3alNnHoe naMeHeHune LeH. Mbl Tak>xe npeanosiaraem, 4tTo
PYKOBOOMTENN CTAHLUMMN BbIBOASAT U3 3KCMyaTaulMn MUHUMAJIbHOE KOJINYeCTBO 3HEProb/10KoB,
4T0bbI COBOCTUN OrpaHnyeHmns no cebectommocTu. Mol paspabaTbiBaeM Moaenb, KOTopas
Y4YMTbIBAET ... Pa3paboTaH rmbpnaHbIi 1 HaCcTUYHO aBTOHOMHBIN yrnpaBsseMbii npeobpa3oBaTesib
MOCTOSAHHOI 0 ToKa. [Mpeobpa3oBaTesib MOXXeT obecneymBaTb BbIXOAHOW CUTHaN C OrpaHNYeHNEM Mo
TOKY Harpy3ku. lMpeobpa3oBaTesnb COCTOUT 13 Npeobpa3oBaTenids UCTOYHMKA HaMpPsSXKeHNA U
npeobpasoBaTesisi NICTOYHMKA TOKa M OCHALLEH PeryisTopoM ToKa Asis Kaxkaoro npeobpa3oBaTens.
PerynaTtopbl Toka nmetoT 061acTb rucTepesnca, B KOTOpom oHM obecnevynBaloT BbIXOOHOWN TOK
Harpy3Ku npu oTCYTCTBMN Harpyskn. KoHTposiepbl Toka 06paTHOKPUTUYHBI AN
npeobpasoBaTenei, KOTopble NogkaoYaloT 6aTapeto K Harpyske. lNMpeobpa3oBaTenb NpegHasHayveH
ONs perynpoBaHuns BbIXOAHOMO HaNps>XXeHns rnpu Bbixode ... B 3Tol cTaTbe npeacTaBsieH HOBbIN
MEeTOoL pelleHns 3ajayd JMHEeNHOro NporpaMMnUpPOBaHNS, U3BECTHbLIN Kak cumnaekc-metod. Ans
[oKa3aTeNbCcTBa CXOAMMOCTU 3TOr0 MeToAa
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MpoeKT MoAenn BOrHyTOro 3epKasia co34aeTcs C MOMOLLLIO A3blKa MPOrpaMMmMpPoOBaHmSA Java. 3ToT
MPoeKT ABsfeTCH YacTbio JavaRanch MSP 1.0. Mogesnb BOrHyToro 3epkana paspaboTaHa C
ncnosb3oBaHmMeM JavaRanch 1.0. Mogenb BOrHyToro 3epkasa pa3spaboTaHa, 4Tobbl 0651erynTb
yOepXNBaHNE BOFHYTOro 3epkana, 06HapyXnTb 3 OCHOBHLIX Jly4a, BbIXOASALWMX U3 CBEYU, 1
YBUAETb, KAK BOrHYTOE 3epKaJsio BAUSAEeT Ha nnams ceedun. Nporpamma pasgeneHa Ha 3 OCHOBHbIX
3Tana. War 1: Co3pante 06bekT cBeun: Co3gante o6bekT Candle n yCTaHOBUTE €ro NoJIoXKeHUE.
O6beKkT cBeun nmeeT 2 aTpubyTa: NONOXKEHNE N LBET CBEYM (KPACHbIA UKW XXENTbIN). ATpnbyT
LBETa CBEYM MEHSAETCSA Ha KaXaoM ware mogenn. Mogesnb cHavdana otobpa>kaeT TeHb CBeYM Ha
(POKYCHOM pPacCTOAHUN BOTHYTOr0 3epKaJja. 3aTeM OH oTobparkaeT 3 OCHOBHbLIX Jly4a OT CBEYM K
3epKany 1 npesioMmsieHHble y4n oT cBe4vn K Habnwogatento. Lar 2: Co3panTe 3epKanbHbll 00beKT:
Co3panTte 06bekT BorHyToe 3epkano. O6bekT BorHyToe 3epkano umeeT 4 atpmbyTa: AOJKHOCTb,
hoKyCHoe paccTosHue, PoKyCHoe paccTosiHMe (gpyras nonoBuHa rnybuHbl BOrHYTOro 3epKaJsia Ha

2/6



(HOKYCHOM paccTosaHMKU), N YucnoBas anepTypa. NonoxeHne 3epkana (x, y, z) ycTaHaBMBaeTCH B
Havane KoopanHaT. POKyCHOE paccTossHME yCTaHoBeHO Ha 150. doKycHoe paccToaHume (apyras
MoJsloBUHa raybuHbl BOrHYTOro 3epkaJjla Ha (POKYCHOM pPacCTOAHMKN) YCTaHOBJIEHO paBHbIM 75,
YucnoBasa anepTypa (4ncnoeas anepTypa BOrHYTOro 3epKaJia) ycTaHoBsieHa paBHon 0,0393.
HavanbHOe nonoxkeHune 3epkana (x,y,z) pasHo (0,0,0). HayanbHOe paccTossHME OT 3epKana go
(hOKaNbHOM MAOCKOCTU (pacCcTosaHMe OT 3epKasia A0 NJOCKOCTWN) yCTAaHOBJIEHO paBHbIM 75.
Ha4anbHaga rnybrnHa BOrHyTOro 3epkasa (paccTtosHue oT 3epkKaJsa A0 NJ0CKOCTWN) yCTaHOBJIEHA
pasHon 150. LWar 2: Co3panTte 06bekT cBeyun: Cozpnante 0b6bekT Candle n yctaHoBuUTe ero
nonoxxeHune. O6bLeEKT cBeYn nmeeT 2 aTpnbyTa: NOJI0XKEHME N LBET CBEYN (KPaCHbIN NN XKENTbIR).
ATpnbyT LBETa CBEYM MEHSEeTCSa Ha Ka)KaoM ware mogenu. Mogens cHavYana otobpakaeT TeHb
CBe4Yn Ha hOKYCHOM pPaCcCTOSAHUM BOTHYTOrO 3epKasa. 3aTeM OH oTobpakaeT 3 OCHOBHbIX Jly4a OT
CBEYM K 3epKaJly U NMpesioMNeHHble Iyyn OT cBeyun K HabnogaTento. War 3: 3anyctuTte 1709e42c4c
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Moxo>xne npe3seHTauuun MNMpeseHTauns Ha Temy: "Moaenb BOrHyToro 3epkaJsa 6bisia pa3spaboTaHa
KakK Hebosblasa U OOCTYMHaa YaCTb MPOrpaMMHOro obecneyeHuns, KOTopoe AeNCTBYET Kak
nporpamMMHoe obecnevyeHue gna MoaennpoBaHus. Mogenb BOrHyTOro 3epkasia oTobpakaeT Tpu
OCHOBHbIX Jly4a, NCXOAALLNX OT CBEYM M NMafalolWwmx Ha BOrHyToe 3epkaso. Mogenb BOrHYTOro
3epkana b6bina paspaboTaHa ¢ NOMOLLbIO NOMOLLb fi3blKa NPOrpaMMuUpoBaHns Java. OnucaHue
Mooenu BorHyToro 3epkana: "— CT_ WS BR_F 2.0.0.0.0.0 3Ta mofenb 6bina cozfaHa TOJIbKO B
obpa3oBaTenbHbIX Lenax. 2.1 BorHyToe 3epKasio — 3TO TO XKe camMoe, 4To 1 napabonona. BorHyTtoe
3epKasio Takoe e, Kak napabonoung. 2.2 YpaBHeHnsa ny4vein: BorHyToe 3epkano Takoe Xe, Kak
napabononn. YpaBHeHus nyyen: 2.3 PelleHne ypaBHEHU NyYa 019 onpeesieHns MeCTOMON0XKEHNS
n3obpa>keHuns: PelleHne ypaBHeHNI NyYa AN onpeaesieHns MeCcTomno0KeHUs n3obpakeHus:
3.0.0.0.0.0 Noka3aTb MoAesib BOrHYTOro 3epkana. OTobparkeHne Mmogenn BOrHyToro sepkana. 3.1.1
FnaBHoe MeHio: 3.1.1 MnaBHOe MeHto: 3.1.2 [NaBHOE MEHI0, B KOTOPOM oTobOparkaeTcs cnenytoulee:
3.1.2 [naBHOE MeHI0, B KOTOPOM oTobparkaeTcs cnegytouiee: 3.1.3 XoncT: 3.1.3 XoncT: 3.1.4
Canvas, Ha KoTopoMm oTobpaaeTcs cnenytoulee: 3.1.4 Canvas, Ha KOTOpoM oTobparkaeTcs
cnepywouiee: 3.1.5 Canvas, Ha koTopoM oTobparkaeTca cnepgytouwlee: 3.1.5 Canvas, Ha KOTOpPOM
oTobpaxkaeTca cneayrouwiee: 3.1.6 Canvas, Ha kKoTopoM oTobparkaeTcsa cnegytouiee: 3.1.6 Canvas,
Ha KoTopoM oTobparkaeTca cneaywouwee: 3.2 BapnaHTbl xoncTa: 3.2 BapuaHTbl xoncTa: 3.2.1
MpocMoTp TekcTypbl: 3.2.1 MpocMOoTp TekCTypbl: 3.2.2 MNMapameTpbl nevaTun: 3.2.2 MapameTpsbl
nevaTu: 3.2.3 MeHto nomown: 3.2.3 MeHto nomown: 3.3 MeHto nomown: Mogesnb BOrHYTOro
3epkana, koTopas otTobparkaeT cnepytouiee: Moaesnb BOFHYTOr0 3epkaa, Kotopas otobpaxkaeTt
cnepywoulee: Moagenb BOrHYTOro 3epkana

What's New In?

Moaenb BOrHyTOro 3epkasa — 3TO nporpamMMma, Kotopas otobpakaeT 3D-CLUeHyY C BOrHYTbIM
3epkasnoMm. CyecTByloT 06beKkTbl 3D-CLieHbl, TaKue Kak CBe4n, MPOeKTOopbI ClangoB 1 CpencTea
MpocMoTpa ClanzoB, NOKa3aHHbIe B NPOCTPAHCTBE C MOMOLLbIO BOFHYTOro 3epkana. ®opmMa
BOMHYTOrO 3epKaJsia MogennmpyeTcsa CnaowHbiMu gyramm. O6bekTbl 3D-CLEeHbl B CBOEM MOJIOXKEHUMN W
opveHTaunm MmoryT cBoboaHO NepemMeLLaTbCs B MPOCTPaHCTBE MEXAY CMJIOWHbIMA AyramMu.
BorHyToe 3epKasio NpuKpensieHo C 0CAMU BpaLleHns ¢ 06enx cTopoH. Monb3oBaTeslb MOXET
BblOpaTb MOJSIOXKEHME N OPUEHTALMIO KaXKAOW CNJIOLLHON AYr N OCY BpalleHns 3epkana. BorHyTtoe
3epKaJsio NPUKPEnJIEHO K OKOHHOM paMe C 0Cblo BpalleHNsa AJ1 pyYHOro BpalleHnsa U nepeMeLleHus.
3To nporpaMmMHoe obecnevyeHne ana MOOEIMPOBAHNSA, U AJ1S MOAENIMPOBaHNA He NCMOo/b3yeTCs
HacTosLWee BOrHyToe 3epkKano. DyHKUUKM: - [oNIHOSKpaHHOE OKHO: OKOHHas paMa He MoXeT bbITb
nepeMelleHa. BorHyToe 3epkaso cB0604HO BpallaeTCs BHYTPU OKOHHON paMbl. MOXXHO BbIbpaTh
AnanasoH ABM>XXEHUS C MOMOLLBIO MbIlWKW. MOXHO NCM0J1Ib30BaTbh CUCTEMHbLIE KHOMKWU MbIWK A4
BpalLeHus. - KHOoMKa okHa: Mpu Ha)kaTum KHOMKN «OTpakeHne» NPoCTPaHCTBO MeXAY ABYMS
OKHaMu n3MeHseTCs. - Pazmep 3epkana: Pazmep 3epkana MOXHO caenaTh 6onblue nnm MeHblUe, Ans
fonbLwero nnam MeHbLUEro KoJin4yecTsa ceeTa. - CnowHasa opma gyrn: MoxxHo BbibpaTb hopmy
crnnowHon ayru. OKpyrnseTcsa B 3-x HanpassieHNAX: 1. MOMHOCTbIO 3aKPYrieHHbIN 2. 3aKpyrieHHbIN
B FrOPU30HTasIbHOM HanpasneHun 3. CKpyrsieHue no Beptukanum. - Ocb BpaweHnsa: MoxxHoO
pa3MeCcTUTb FOPU3OHTAJIbHYIO N BEPTUKAJIbHYIO OCK BPaLLEeHWS Ha BOrHYTOM 3epKaJse. Ocb
BpaLLeHns MoXXeT cBoBOAHO BpallaTbCs, 1 MOJb30BaTelb MOXKET BPYYHYIO nepemellaTb OCb. -
3epkasibHoe ABuM>XXeHune: BorHyToe 3epkasio MOXXHO cBo60OHO nepemellaTb BHYTPU OKOHHOM pambl
rno ocsam X, Y, Z € NOMOLLbIO MbILN N KHOMOK. - BpalleHune ¢ oCcblo BpalleHusa: NoBepHUTE BOrHyTOE
3epKasio C 0CAMU OTPakeHuns, HaXkas Ha MaTpuuy ocen. Ocx BpaLLleHNs BOrHYTOro 3epkasia MoryT
cBoboHO nepeMellaThes. - Cnoun: PasHble cnon. CBeT 04HOMO LiBeTa OTpaXkaeTcs OAHOBPEMEHHO. -
Mopaepxka MynbTUMeAUNHbIX 06beKTOB: MOXKeT MCMOoNb30BaThCA B KAYeCTBE NMPOrpamMMHOro
obecneyvyeHnsa ong mooenupoBaHMa MefunanpeseHTaumin. Java-bnbnnoteka: Java — 3T0 A3blK
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MPOrpaMMnUpoOBaHNSA, TakKXe N3BECTHbIN KaK KJIMeHTCKas JVM. 3ToT s3blKk NpeaocTaBiseT
BUPTYaJIbHYIO MalLUMHY Java AN 3anycka CKOMNWANPOBaHHOIoO KoAa Java. Ewe ogHon 0cob6eHHOCThI0
Java aBnsieTcs To, YTO sA3blK NoAAepXMBaeT 06 bEKTHO-OPMEHTUPOBaHHOE NporpammmpoBaHune. IDE
NetBeans: Netbeans — 3To nHTerpmnpoBaHHas cpena pa3paboTkn gnsa Java-nporpammmcToB. OH
BKJIt0OYaeT B cebs penakTop
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System Requirements For Concave Mirror Model:

MuHnmym: OC: 64-pa3psaagHasn Bepcusa Windows 10 nam macOS High Sierra (macOS 10.12.5)
Mpoueccop: Intel Core i5-3360/AMD FX-6350 MNMamaTtb: 6 b O3Y Npadwmka: 2 I'b BuaeonamaTn
XKecTkuim auck: 14 I'b OunpektX: 11 PekomeHayeMsble: OC: Windows 10 64-6uTHasn Mpoueccop: Intel
Core i7-3770K / AMD Ryzen 7 1800X MamaTtb: 12 I'b O3Y Npadmka: 4 'b BUpTYyasbHON peanbHOCTH
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