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Redberry — 3T0 BbICOKOYPOBHEBLIV (hpernMBOpPK A8 TeH30pHoW anrebpbl. OH coaep>XUT Habop anropnTMOB A9 BbINOJHEHUS BbIYNCIEHNN Ha TeH30pax 6osee BbICOKOro paHra. Ero MoXXHO onucaTb Kak cfion abcTpakuumm nosepx Tensor. Redberry nonaep>xmBaeT MHOrOypOBHEBLIE ONEepaTopbl A5 BbINOJIHEHUSA BblYUCIEHWA Ha Nt0BOM ypoBHe.
OTpenss maTeMaTuUyYeCckue TUMbl OT YANCOBbLIX NMpeacTaBaeHnn, abcTpakunm Redberry Nno3Bons0T IeEFrKO NepeBoanTb anropuTMbl 1 BelpaxkeHnsa n3 Tensor B Redberry n HaobopoT. 3To pa3feneHne No3BoNAsSEeT Nerko nHTerpmposaTb Redberry ¢ cywecTsyowmmMm MmatemaTmdeckumm bubnmotekamum. Mommmo cnmeosbHOM obpaboTku, Redberry
BKJ/IlOMaeT npoueaypbl ANs pelleHns TEH30PHbIX YPaBHEHUN U IMHENHBIX N HENMHENHLIX 3aAa4. Redberry 6bia1 peannsoBaH Ha Java U OCTYMEH MO JINLUEH3UN C OTKPbITbIM ncxogHbiM KogoMm (GNU General Public License 2.0). VSU — 3To MexaHn3M 3D-MoOenNMPOBaHNA KNNeHT-cepBep, pa3paboTaHHbI ANa NpefoCTaBAEHUS YHEHbIM U NHXXEHEepaMm
LLUMPOKOr0 CreKTpa MHCTPYMeHTOB 3D-Bu3yanmsaunm n Gmusnyeckmnx UHCTPYMEHTOB 419 CO34aHUSA, U3MEHEHUSA U MOOEIMPOBAHNSA CI0XKHbIX FeoMeTpuyeckmx mogenen B 6onbiem macwtabe. OH pa3paboTaH, 4To6bl ObiTb MOMIE3HLIM ANS LUMPOKOIrO KPpyra Hay4YHbIX, MHXEHEPHbIX 1 UFPOBbLIX MPUA0XKEHUA. EFro MOXXHO NCN0b30BaTh 418 pelleHuns
Pa3/INYHbIX HAYYHbIX N MHXXEHEPHbIX 3a4a4 C MOMOLLbIO Pa3/IMYHbIX YACEHHbIX MeToAoB. OH uMeeT yaobHbIn nHTepdenc n nogaepxmeaeT pasamyHble hopmaThl BBoAa. NoMmuMo Bn3yanmsaumm, VSU TakxKe oCHaweH PU3nYecKM ABUXKKOM, KOTOPbI MOXKHO UCMOJ1Ib30BaTb A8 reHepaunm 1 BbIHNCIEHUA LWMPOKOro cnekTpa Pu3nyeckmnx asaeHuin. OH
npenocTaBaseT NaaTopMy OS5 CO3[aHNSA Pa3/INYHbIX TUMOB aHMMaLWK, BKOYasa BocrnpounsseneHne 3D-seuaeo, 3D-Bn3lyanmsaumm, HapesKky 1 Busyanmsaumio xoabbbl. ba3oBbi MHTepdenc NnporpaMmMmpoBaHmns pa3paboTaH C MCNOJIb30BaHWEM NapaiurMbl 06bEKTHO-OPNEHTMPOBAHHOIO NPOrpaMMMNPOBaHMNSA, HTO AeslaeT ero NpoCcTbiM N JIEFKNM B
ocBoeHuU. OH HanMucaH Ha Java, UCXOAHbIN Koa HaxoauTcs B cBoboagHOM gocTyne. ApxutekTypa BCY: VSU MOXXHO paccMaTpuBaTb Kak MofAeNb cepBep/kKaneHT. OH NCMONb3yeT apXUTEKTYpY Moaesnb-npeacraBneHne-koHTposnep (MVC), kKoTopas siBASeTCS PacnpoCTPaHEHHbIM MOAX0A0M K CO3[aHNI0 N0JIb30BaTEesIbCKUX NMHTePdENCOB As
NPOrpaMMHbIX MPUIOXKEHWA.KTIMEeHTCKaa CTOPOHa OTBEYaeT 3a PeHAEPUHT, 0TobparkeHne noib3oBaTeNbCKUX MHTEPdENCoB 1 3anyck npunoxeHusa anaa 3D-mogenmpoBaHua. CepBepHasa CTOPOHa OTBEYAET 3a pacyeT reoMeTpuUYecKnx Moaesien u yrnpasieHne HeCKONbKUMIN KJIMeHTaMu, KoTopble NoAKJoYaloTca K cepBepy. CepBep Takxe
npenocTtasasfeT cuctemy 6asbl AaHHbIX AN XPaHEHMSA OaHHbIX Mogenun. Tak, ecnum g ncnosb3yto Beb-gppernMBOpK B 3TOM NpoeKkTe n ncnonb3yto IS 7.5, Bce B nopsaake. Ho Korga 8 ycTaHaB/MBalO HEKOTOPOE CepBepPHOe nporpammHoe obecrnedeHuve, 5 He MOry NOJAY4YUTb AOCTYN K IIS 1 nonyyvato Takoe coobuieHme. YCTaHOBNEHHOE CepBepHoe
nporpamMMHoe obecnevyeHne HeECOBMECTUMO C 3Ton Bepcuen Internet Information Services.
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Redberry — 3T0 cpefa Java C OTKPbITbIM UCXOAHbIM KOAOM, KOTOpPas AeNCTBYeT Kak CUCTEMa KOMMbloTepHon anrebpbl, NpegHa3Ha4YyeHHaa 015 NpefocTaB/IeHNs BO3MOXKHOCTEN ANA MaHUMYJIMPOBaHNSA TeH30paMu. MNnaTtdopmMa cCoaepXnT LUMPOKNIA CMEKTP aJIrOPUTMOB, HEOOX0ANMbIX 419 TEH30PHOW anrebpbl. N UFPAET PoJib B MOMCKE aHAIMTUYECKMX
peLleHUN CII0XKHbIX MaTeEMaTUYeCKUX N Pn3ndecknx 3agad. Kapkac cocTonT n3 Tpex LeHTpasibHbiX 06bEKTOB, KOTOpble BKAKOYalOT B ceba nogobbekTbl, KOTOPbIE MOTYT MMeTb 06 me CBONCTBA U KOTOPbIMU MOXKHO MaHUMNY/INPOBaTb, €C/IN OHU OAHOI0 Tuna. TeH30pbl ABAAIOTCA 3TaJIOHHBIM MaTeMaTUYECKNM Bblpa>keHNEM N NCMOJb3YIOT TEXHOMOM U0
06BHEKTHO-OPUEHTMPOBAHHOIO NPOrPaMMMPOBAHNSA, U UMU MOXKHO MaHUNyAMpoBaTb eanHoobpasHo. CnefoBaTesibHO, MaTEMaTMYeCKME TUMNbl B cuctemMe anrebpbl HacneanytoTcs oT 6asoBoro cynepTuna Tensor. BTopon Tun LeHTpasibHbIX 00beKTOB — 3T0 VIHOEKCHI, KOTOPbIE MOXKHO ONUCAaTb KaK €4UHbIA KOHTENHEP eANHMNYHbIX MHOEKCOB TeH30pOoB.

3a nckntoveHnem TensorField n SimpleTensor, HAEKCbI MOryT B6bITb OTCOPTUPOBAHLI 3apaHee onpeneseHHbIM CNocoboM, HanpuMmep, N1eKCUKorpauyeckn Nan cCHavana Bbille, 4eM HMXKe, Hanpumep. NcknyeHnsa npeactaBnatoT cobom noaTmun MHAEKCOB, KOTOPbIE HEMb35 COPTMPOBATb KaknM-nmbo obpaszom. TpeTunit TUN LeHTpPasbHbIX 06BbEKTOB —
3To Npeobpa3zoBaHNsA, KOTOPbIE OTHOCATCSA K MaHUMYIMPOBAHNIO MaTEMAaTUYECKUMU BblIpa>keHUSAMUN 1N BKJOYaOT B cebsa Takmne onepaunm, Kak npnMmeHeHne otobpakeHna nHAeKcos, cbop, conpsi>keHue, 3HameHaTesb, anddepeHUnpoBaHMe, yCTPaHEHNEMETPUK, pacluMpeHne n ygasaeHne, nosHoe aHTUCUMMMETPUPOBaHME NN MHBEPTUPOBaHNE
nHaekcoB. Redberry — 3To cpefa Java C OTKPbITbIM UCXOAHLIM KOLOM, KOTOpas AENCTBYET Kak CUCTEMa KOMMbOTepHOM anrebpbl, NnpegHa3HavYeHHas ANs NpenoCcTaB/eHUs BO3MOXXHOCTEN 19 MaHUMNYIMPOBaHUA TeH30paMu. MnaTdopMa COAEPXKUT LWWMPOKUIA CMEKTP alropntMoB, HEOH6XoONMbIX A1 TEH30PHOW anrebpbl. N UrpaeT poJib B NONCKe
aHAJIMTNYECKMX PELLEHNIN CNIOXKHbBIX MaTEMATUYECKUX U hrn3nyeckmnx 3agad. Kapkac cocToUT U3 Tpex LeHTpasibHbiX 06 bEeKTOB, KOTOPbIE BKJIIOYAlOT B cebs NogobbeKkTbl, KOTOpble MOIYyT MMEeTb 0bLmMe CBONCTBA U KOTOPbIMY MOXKHO MaHUMNYJINPOBaTb, €C/I OHW OAHOro Tuna.TeH30pbl ABAAKTCA 3TaJIOHHbIM MaTEMaTUYECKMM BbIPa>keHnem n
NCMNONIb3YIOT TEXHOJIOM N0 06 EKTHO-OPNEHTUPOBAHHOIO NMPOrPaMMNUPOBAHNSA, N UMN MOXXHO MaHUMyNMpoBaTb eanHoobpa3sHo. CriegoBaTeNlbHO, MaTeEMaTUYECKME TUMbI B cCUCTeEMe anrebpbl HacnenyTcsa oT 6a3oBoro cyneptuna Tensor. Bropon Tnn ueHTpanbHbiX 06beKTOB — 3TO IHAEKCHI, KOTOPbIE MOXKHO ONMUCaTb KakK eANHbIN KOHTENHepP
eONHNYHbIX NHAEeKCOB TeH30poB. 3a ncknyeHnem TensorField n SimpleTensor, MHAeKCbl MOryT BbITb OTCOPTUPOBaHbI 3apaHee onpenesieHHbIM CNocoboM, HanpmuMep, NeKCMKorpamnieckn nan cHavyana Bbllle, YEM HUXKeE, HanpuMep. IcknioYveHns npeacTaBnsatoT cobon noaTnn MHOEKCOB, KOTOPbIE HEMb35 COPTUPOBATb KakuM-n1nbo obpa3om. TpeTun
TUMN LUeHTpasibHbIX 06bekToB — 3TO [peobpa3oBaHNs, KOTOPbIE OTHOCATCS K MaHUMYNMPOBaHNIO MaTEMAaTUYECKUMM BblpaXkeHUSMIN 1 BKJIOYaOT B cebsa Takue onepaunmn, Kak npuMeHeHne otobpakeHna nHaekca, céop, 1709e42c4c
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Redberry — 3710 ocHoBaHHas Ha MaTeMaTuke anrebpanyeckas NporpaMMHas TeEXHOJI0rnsa, PenMBOpK N 3KoCcucTeMa. Ero MoXHO onncaTb Kak MaTeMaTndeckuin periMBOpPK C OTKPbITbIM MCXOAHbIM KOJOM, OCHOBaHHbIN Ha TeH3opax. Mi3HavanbHO Redberry cospgaBancs kak HoBas anrebpanyeckas TEXHOJIOMMSA, OCHOBaHHas Ha TeH30pax, KoTopas
00o/HKHa bblla OCHOBBLIBATHLCA Ha CyLLLECTBYIOLWEN TEXHOOMMM, OCHOBaHHOM Ha MaTeMaTuKe, 1 AOoNoNHATL ee. Redberry nognep>xusaeT Bce MaTeMaTn4eckue onepaunm, Heobxoanmele 41 TEH30PHON MaTEMaTUKK, a TakXXe nogaep>xXuBaeT Bce 061acTn MaTeMaTUKK, NCMOJIb3yeMble B HaCcTOsLLEee BpeMS B OPUTMHAIbHOWM TE€XHO0MMM, OCHOBaHHOM Ha
MaTeMaTuke. Kapkac anroputMma redberry-core COCTOUT N3 TPEX OCHOBHbLIX MaTEMaTUYECKNX 0O BbEKTOB: MHOEKCOB, Npeobpa3oBaHNin N TEH30POB. TeH30pbl NPEACTABAAIT MaTeEMaTUYECKNE 0OBbEKTDI, @ TaK)XXe BKJIIOYaOT 06beKThl B CUCTEMe MaTeMaTuyeckon anrebpbl. OHU ABNAKTCA CCbIIOYHBIM 06bekToM Redberry n nonobbekTamm, KOTOPbIMU
MO>XHO MaHunynmpoBaTb B Redberry. IHoeKcbl NpeacTaBasioT cob0o MaTeMaTUYECKYO KOHLLEMLUIO N ABAAIOTCA KOHTENHEPOM, B KOTOPOM XPaHATCA UHAEKChl TEH30pOB. [lepBbiM MOA06BHLEKTOM B CTPYKTYPE asirOpUTMa SABJIAIOTCA TEH30Pbl, KOTOPble MOXXHO OMMCaTb Kak 3TaJlIoHHble MaTeMaTuyeckmne obbekThl 415 Redberry. B Redberry moxxHo
yrnpaBasiTb TEH30paMU, N UX MOXXHO pa3fieninTb Ha AecATb MaTeMaTM4YeCKMX TUNOB TeH30poB; Tensor, EigenTensor, LinearTensor, VectorTensor, MatrixTensor, TensorField, SimpleTensor, ScaledTensor, ScalarTensor n Tensor. BTopon nogob6sekT B Redberry — 3To nHAeKcChbl, KOTopble NpeacTaBasatoT cobon MHAEKCH TEH30POB U KOHTeNHep, B KOTOPOM
XPaHATCHA UHAEKChl TEH30POB. MIHAEKChl MOXXHO ONUCaTb KaK MHOEKCHI, KOTOPble MOXKHO OTCOPTMPOBATbL AJ1 KaXKA0ro MaTeMaTUYeCKoro Tuna TeH3opa. TpeTbuM nogobvektoM Redberry asnatoTca NMpeobpa3oBaHuns, KOTopble NpeAcTaBnAsaloT cobon MaTeMaTnyeckne onepaumm, ynpasnaiowme MmaTemMaTu4eCckmMmm Belpa>keHuamu. NpeobpasosaHus
TakK>Xe MOXXHO MCMN0JIb30BaTh A4 YNpaB/eHUs MaTeMaTuieckumm obbektamu Tensor un Indices. Mpeobpa3oBaHusa BKAOYaAOT B cebs Takue onepaunm, Kak NpMMeHeHne conocTaBfieHns nHaeKkcos, cbop, conps>keHue, 3HameHaTenb, AnddepeHLMpoBaHne, ycTpaHeHne MeTpUK, pacllMpeHue u yganeHne, NoJIHOE aHTUCMMMEeTPUPOBaHNE UK
NHBepTMpOBaHME NHAEKCOB. NMpunnoxxeHnsa Redberry Bknto4vatloT B ceba: TeH30pHbIN aHanN3: ANa peweHns CUCTeM YPaBHEHMWA, NOJTyHYEHHbIX U3 TEH30POB, KOTOpPbIe BbisIn CBeAEeHbl K TEH30pPHOW anrebpe. PaclIMpeHHbIN aHalIn3 AaHHbIX: HANTU aHaNIUTUYECKNE peLlleHns Takom TeH30pHOM anrebpbl C MICMNONb30BaHMEM TEH30PHOM anrebpbl N TEH30PHbIX
pewaTenen. TeH30pHOE MOAENNPOBaAHME: A9 MPOrHO3MPOBaHNA NOBEAEHNA OUHAMUYECKMX CUCTEM, BKIIOYAIOLWNX TEH30PHbLIE MaTEMAaTUYECKNE INIEMEHThI. [eoMeTpUYeCKin TEH30PHLIN aHaNn3: ANasa pacyeTa NMOTEHLUMaNa N SHEPIrUM TEH30PHOM MaTeEMAaTUKK FeoMeTprMYeCcKin aHann3 NOTOKa: oNpeaenTb NOTEeHLUMan TeH3opa

What's New in the?

Redberry — 310 cpefa Java C OTKPbITbIM UCXOAHLIM KOAOM ANA TEH30PHOW anrebpbl N YUCNeHHON MaTeMaTuku. MNMnaTdopMa ncnonblyeTca 4nsa npenocTasneHna Habopa MHCTPYMEHTOB C OTKPbITbIM UCXOAHBIM KOAOM A1 TEH30PHON anrebpbl U HACNIEHHON MaTeMaTUKN. ITa CTPYKTypa ABNSETCH pe3y/ibTaTOM COBMECTHbIX YCUAN He6oNbLLON rpynnbl
nccnepnoBaTenemn, KOTOpble U3HaYallbHO NPUCTYNUAN K CO3L4aHMI0 NPUIIOXKEHUS, OPUEHTMPOBAHHOIO Ha 324341 MOLEIMPOBAHNSA B Cpefie MOJIEKYNAPHON ANHAMUKK. Mocne yCrnewHoro CoOTpyaAHMYeCcTBa C MPOrpaMMHbIMU NaKeTaMU MOJIEKYNAPHON ANHAMUNKN OHW PELUNIN UCMONb30BaThk 3TOT Habop MHCTPYMEHTOB A1 32434, OPUEHTUPOBAHHbLIX Ha
4YMUCOBLIE 3a4a4KM. B 3TOM ciy4ae OHU NOHSAMM, YTO 3TO MOXXET NOMOYb APYrMM NCCef0oBaTeNAM B YACNOBOM U MaTeMaTuyeckon obnactax. Redberry ocHoBaH Ha o6Lienn 06bEeKTHO-OPUEHTUPOBAHHOM apXUTEKType 1 codeTaeT B cebe Mol Java ¢ yoobcTBoMm Open Source. 9Tu hakTopbl NO3BONAIOT pa3paboTynkam 6ecnnaTtHO co3gaBaThb U
pacnpocTpaHaTb ppenmMBopK. bonee Toro, pa3paboTynkm MOryT peWnTb, Kyda OTNPaBUTb NMPUIoXXeHne, 4Tobbl MOMOYb CBOeEMY coobulecTBy. bnarogapsa yHMBepCaibHOCTU (PpENMBOPKA Y aBTOPOB €CTb LUMPOKUIA CMeKTp naen ana 6yayuwmnx BbiMyCKOB, U OHW NOOLWPSAIOT y4acTue coobuiecTBa, 0OTNpaBsss CBOM Uaen nnm nomoras B paspaborke.
McxoaHbIM Koa hpenMBOpKa MOXXHO CKadaTb oTcloda: JavaCV — 3To npocTasa cpefa C OTKPbITbIM MCXOAHbIM KOAOM OJ19 NPOrpaMMMUPOBaHNSA Ha Java C KOMMNbIOTEPHLIM 3peHneM. OH HanucaH Ha Java 1 co3faH C y4eTOM CKOPOCTU, MPOCTOThI U pacwmnpsaeMocT. OH MMeeT OTKPbITbIN UCXOAHbIN KOA, pacnpocTpaHaeTca noa nmueH3snen Eclipse Public
License c nuueH3unen MIT gng octanbHoro koga. OH nMpedHasHa4vyeH onsa paboTel € Java n nognepxmeaeT Java (JVM), C#, C++ n gpyrue s3blkn. 3Ta NporpaMma npencrtasnseT cobon IDE onsg nHTtepakTmBHOro 6a3oBoro nporpaMMmpoBaHns nporpaMmmMHoro obecrnevyenms Labview. MporpammuncT Labview Mo)XeT MANoOpTMPOBaTb CBOW COBCTBEHHbIN
NporpaMMHbIA Kod B cpeny Labview. bonee Toro, nonb3oBaTeslb MOXKET UMMNOPTUPOBATbL COBCTBEHHBIN KOA C MOMOLLbIO COBCTBEHHOI0 rpadhnyeckoro gmnsanHepa. MporpaMma nMeeT ABe OCHOBHble hyHKUMUK. 1. MoNb30BaTE b MOXXET MMNOPTUPOBATbL COBCTBEHHbIE FTPAPUKN.ITOT MMMNOPT CO30aCT rpauyeckme o6bLeKThl B BUAE JIMHUNA, TOYEK U T.4. 2.
Monb3oBaTeslb MOXXET MMNOPTUPOBATL CBON COBCTBEHHbIE BLUBNMOTEKN. DTa DYHKLNA MOMOXKET NPOrpamMMe MUCroJib3oBaTb ApPyroe nporpaMmHoe obecrnevyenme Windows. 3. lMonb30oBaTelb MOXKET UCMNOJIb30BaTh YXKe nmewwmecss bubnmotekn. 4. Otnagbte Kog. OH 6b11 pa3paboTaH TakMm 06pa3om, 4TOObI NOSIb30BaTEsIb MOl CO34aBaTb CBOW
cobcTBeHHbIN KoA B Labview. KpoMe Toro, oH MOXXeT COXpaHUTb KOA B Buae anna .exe, 4Tobbl 3KCNOpTMPOBaTh ero. Nosib30oBaTe b TakXXe MOXKET MMNOPTUPOBaTb CBON COBCTBEHHbIE CTPOKU KoAa B nporpammy Labview Editor. jPlay — 310 6ecnnaTHasa oTKpbiTas
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System Requirements For Redberry:

MuHumym: OC: Windows Vista/Windows XP/Windows 7/Windows 8 LIM: Intel Core 2 Duo 1,6 'y nnu Bbiwe MamaTtb: 2 'b O3Y DirectX: Bepcusa 9.0c Xectkuin auck: 3 'b ceoboagHoro mecta PekomeHayemble: OC: Windows Vista/Windows XP/Windows 7/Windows 8 LIM: Intel Core 2 Duo 1,6 'y nnu Bbiwe MNamaTtb: 4 'b O3Y DirectX: Bepcusa 9.0c XecTkui
anck: 5 'b ceobogHoro mecta
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