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1. CnpoeKkTupymnTe NOS0CTb, FONIOBY YESI0BEKA, aHEBPU3MY, LLENKY CO CTEHTOM N Apyrue
06bekTbl 63 HeobX0oMMOCTU KOANPOBAHUSA. 2. Bbl MOXXeTe yCTaHOBUTb FPaHNYHbIE YC0BUSA U
BbIMOJIHUTb TOYHYIO HAaCTPOMKY, 4TOObI COCPEAOTOYNTHLCA Ha OCHOBHOW LN Ballero NpoekTa.

nccnepoaTenbCckuin NpoekT. MedFDTD Crack Mac pa3paboTaH Kak NOpTaTUBHbINA,
napansienbHbli UHCTPYMEHT MOAESIMPOBAHNSA C OTKPbITbIM UCXOAHbIM KOAOM, UCMOJIb3YEeMbIN B
brnosnekTpomarHeTuke. B HacTosiLLee BpeMsi OH AOCTYyMneH Ans nonb3oBaTtenen Windows, Linux
n Mac OSX. 3. becnnaTHas 3arpyska 1 ncnosib3oBaHne MedFDTD npegnaraeTt 3Ha4yuTesibHOE
yy4dlleHne CKOpPOoCTU MO CPaBHEHWUIO C ero npefwecTBeHHNKamun. 4. bbiCTpbIn [OCTYN 1 BXO4,
B CreungmrkKaLmio mogenmpoBaHns 4OCTYNHbI 45 Bcex mogenen. 5. cnonb3ys
CyLLecTByOLWMe AOCTMXKEeHNA B 061acTn YnucneHHblx pewaTtenen, MedFDTD ncnonb3yeT
pelwaTenb CBA3N MeXAy NoAsaMU, KOTOPbIM NO3BONAET 3anyCckaTb MOAeIMpoBaHME Ha
CTaHfapTHOM UM ¢ 128 I'b O3Y unun 6onee. 6. MoxxeT BM3yanusnposaThb Jtobon pesynbTaT
CUMYNALUNN <3 KOPOBKU» C MOMOLLbIO MHCTPYMEHTOB NocTobpaboTku. 7. OnpeneneHns
Mooenen n ooOKymMeHTauus npefocTaBasioTcs, 4Tobbl noMoyb BaM ahhekTuUBHO paboTaTh C
MedFDTD. NcxoaHbin hann: 3epKanbHbln hann: NexoaHbeln hann OSG: JinueH3ns: GPL-3.0+ B
6nbnnoTeky nobaBsieH HOBbIN KOMMOHEHT, KOTOPbLIN NOMOraeT oTrnpaBnATbk 6a3bl AaHHLIX B
MIRIAM. MIRIAM (310 cnyxb6a nmeH MIRIAM gna meTafaHHble, CBA3aHHbIE C OTNpaBkon 6asbl
OaHHbIX, HanpuMep. NpefocTaBnUTb nccnepgosaTesnto KpaTkoe onncaHue. C NoMoLbio 3TOro
HoBOoro komnoHeHTa MIRIAM MeTagaHHble, OTHOCSLLMECS K NpeacTaBneHHon 6a3e AaHHbIX,
MOryT XpPaHUTbCA Kak perno3ntopui Git. MIRIAM (A3blKk pa3MeTKK 4S9 NONCKa U aHann3a
MYNbTUMEANNHON MHOPMaL M) MaMHOYUTaeMbln oopMaT Basbl AaHHbLIX Oas

MynbTUMegnnHon nHgpopmaumm ( CoorseTcTByoWMe 6a3bl AaHHbLIX, KOTOPblE MOXKHO
oTnpasuTb B MIRIAM, — 370 6a3bl AaHHbIX n306pa>keHui, ayamo, suaeo n basbl AaHHbIX 3D-
mognenen. Hanpumep, nccnegosatenn ncnonb3osann MIRIAM gna onncaHns nsobpa>keHui
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MedFDTD ocHoBaH Ha FDTD (KoHe4HO-pa3HOCTHasa BpeMeHHasa obnacTtb). MedFDTD — 3To
BbICOKOMNPOU3BOANTENbHBLIA U YAOOHLIA B UCMOIb30BAHUM MHOMOMNOTOYHbLIN NPOrpaMMHbIN
nakeT AN 2N1eKTPOMArHUTHOro MmoaennpoBaHmsa. OH NO3BONAET MOAENNPOBATb
MHOIOC/IONHbIE CTPYKTYPLI C 3hdhekTaMm NPoBOAUMOCTN U MarHUTOUHAYKLUN. DTO
MporpamMMHoOe peLleHne aAnsa MoaesMpoBaHNS B3aMMO4EeNCTBUSA NEPEXOLHOr0 HEIMHENHOIO U
KBa3nMCTaTMYeCKOro MarHMTHoro nons (TNLQS) ¢ nobbiMn aneKTpnieckuMmn n/mnm
MarHMTHbIMW Harpyskamn. OH obnafgaeT YHMKabHOW CNOCOOHOCTLI0O MOLAENMPOBATb CJI0XKHYIO
reomMeTpuio, TaKylo KakK KaTYLLIKN N CBA3AHHbIE KAaTYLUKW, KOTOPbIE B 3HAYNTESIbHON CTeneHu
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WFHOPUPYIOTCA B OCHOBHOM MporpamMMHOM obecrnevyeHunn. NoBTOPHOE NCMOJIb30BAHNE SBNSETCA
OCHOBHOW XapakTepPUCTUKON 3TOro NporpaMMHoOro obecrnevyeHuns, NoCKosbLKY OHO NO3BoOASET
JIerko U3MeHATb U ONTUMMU3NPOBaTb FEOMETPUI0 MOAEINPOBAHNS, 3arpy3Ky nam awobon ns ee
napameTpos 6e3 Heobxoa4MMOCTIN NepekoMNuAnpoBaTh BeCb Npouecc. FDA-Tech-Ware-Inc-Cd
fda-Tech-Ware-Inc-Cd — 3To cny>xebHoe nporpamMmMHoe obecneyeHune, paspaboTaHHoe C
MHO>XeCTBOM (pyHKL NI, BOT HEKOTOpPbIe 13 HMX: 1. Bce dyHKUMKM pa3paboTaHbl oaa yoobcTea
paboTbl, HaNpuMep, aBTOMAaTUYECKUA UMIMOPT MOAENN U APYTUX HACTPOEK, COXPaHeHUe,
neyaTb, pacyeT U T. 4. 2. Bce hyHKLMN NPOCTbI B UCMOJIb30BAHUW, Bbl MOXKETEe JIErKo NoNy4nTh
HY>XHble BaM pe3yfbTaTbl, MPOCTO Ha)kKaB. 3. 3To nporpamMmmHoe obecnevyeHune paspaboTaHo ¢
NnoAOEP>KKOMN HECKOJIbKNX A3bIKOB, BKJIHOYasA aHIM IMANCKNN, (PpaHLy3CKUA, HEMELKNI, PYCCKURA,
NCMaHCKNI N HEKOTOpPbIE APYrMe A3blKK, MO3TOMY Bbl MOXKETE M0JIb30BaTbLCHA BCEMU
hYHKLMAMM 3TOr0 NporpamMmMHOro obecnevyeHmns He3aBUCUMO OT Ballero poAHOro A3bika. 4.
9To nporpaMMHoOe obecrneyvyeHme NO3BOISET BaM 3anyCckaTb MporpamMmMmHoe obecneyeHue B
MHOIrOMNOTOYHOM MpoLecce, Tak YTO Bbl MOXKETE BbINOJIHATL BbIYNCAEHUS CTOJIbKO BPEMEHM,
CKOJIbKO BaM HY>XHO. 5. Bce pyHKLMM 3TOro nporpamMmHoro obecnevyeHuns paspabaTbiBaloTcs B
npeaBapuTeslbHO YyNaKoBaHHOM BUAe, NO3TOMY Bbl MOXKETE C3KOHOMUTb BPEMSA U AEHLIN Ha
€ro pacrnpocTpaHeHue. HacnaxganTecb 3TUM NPOCTbIM NPOrpaMMHbIM obecneyeHunemM,
3arpy3mBs ero 6ecnnatHo. FDA-Tech-Ware-Inc-Cd fda-Tech-Ware-Inc-Cd — 3710 cny>xebHoe
nporpamMmHoe obecnevyeHune, paspaboTaHHOE C MHOXKECTBOM (QYHKLINNA, BOT HEKOTOPbIE N3 HUX:
1.Bce chyHKUMM NpefHa3Ha4vYeHbl A4 Bawero ynobctea B paboTe, Takme Kak aBTOMaTUYECKUIA
UMNOPT MOAENU N APYIrUX HAaCTPOeK, COXpaHeHne, nevyaTb, pacyeT n T. 4. 2. Bce yHKLUN
MPOCTbl B NUCMOJ/Ib30BAHWN, Bbl MOXXETE JIErKO NOJIYHYUTb HY>XXHbl€ BaM pe3ybTaTbl, MPOCTO
Ha)kaB. 3. 9To NporpamMmHoe obecrnevyeHne pa3paboTaHO C NOAAEPKKON HECKOJIbKUX A3bIKOB,
BKJIH0OYAA aHIMIMACKUIA, (PPaHLY3CKUA, HEMELKNIA, PYCCKUIN, UCMAHCKNI U HEKOTOpbIE apyrune
A3bIKW, MO3TOMY Bbl MOXXETE MOJIb30BaTbCSA BCEMU (DYHKLMAMMN 3TOrO MPOrpamMMHOro
obecnevyeHna HeE3aBMCMMO OT BalLLEro poaHoro a3bika. 1709e42c4c
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Yxe 6onee 25 net komnaHua MED-EL HaxoanTcsa B aBaHrapae pa3paboTku
B103N1EKTPOMArHUTHOrO MOAE/IMPOBAHNSA U CUMYALMN, N Mbl CHMTAEM, HYTO Halle
nporpamMmMHoe obecneyeHne MED-EL BbIXOAUT 3@ paMKW OrpaHUYeHnn TPaAULMOHHOIO MeToda
pacyeTa bnosanekTpoMarHUTHbIX Nosen. OnncaHne nporpamMmmHoro obecnedeHns MEL-IJ1:
Tenepb Bbl MOXETe MCMNOJIb30BaTb 3TO CneunansnpoBaHHoOe U LOCTYMNHOE NporpaMMHoe
obecneyeHune, 4T06bl NOMOYbL BaM B BalUMX UCCEAOBaHNAX. DTOT CalT COAEPKUT BCE
onuncaHuma 20 pasnnyHbix nporpamm MED-EL Research Software. Moxxanyncra, HaXxMuTe Ha
CccblKy: OnmncaHme 6asbl AaHHbIX: ABTOpbl 06beanHunn kogbl EMF-Toolbox Version 4.00 n
Research 4.00 BETA, 4T0ob6bl cchopMmpoBaTb HOBYIO MporpamMmmy, 06begnHSAIOLLY IO
n3MepuTesibHble BO3MOXXHOCTU nNporpamMmmbl EMF-Toolbox n nonesHble yHKLNK NMporpaMMel
Research. Nporpamma byneT nosesHa B cMTyauusax, koraga EMF-Toolbox ncnonb3yetca gns
OLLeHKWN N3MEHEHU NoJien C Te4eHNEeM BpeMeHN B UCCNeoBaHnaX in Vivo nan gns oueHKu
MOBTOPSIEMOCTU B TUMNYHbLIX lTabopaTOpHbIX YCTaHOBKaX, rae ucnosb3ytTcs kak EMF-Toolbox,
TaK 1 uccnepgoBaTenbCckue nporpammel. BioAP-QPC byneT BbinyLleH 6ecnnatHo n byaeT
noctyneH B MHTepHeTe no nybnn4yHon nnueH3nm GNU Ha cepsepe AP-QPC. BioAP-QPC byneT
MPUHMMAaTb NPEeANIOKEHNA OT MOJSIb30BaTENIEN, TaKMUE KaK PeLUEHUS, UAEN U UCTIPaBIEHUS.
Cepsep BioAP-QPC n biothreshold npeactasnsaeT cobon oHNalMH-cepBep, NPenoCTaBAAIOLW NN
pa3nunyHble 6M031eKTPOMarHUTHbIE MHCTPYMEHThI coobLecTBy bnonormyeckmx Hayk. BioAP-
QPC BbINYCTUT MHCTPYMEHTLI HA OCHOBE NMapamMeTpoB N aJirOPMTMOB, NpefoCcTaBAsSAEeMbIX
nporpammMoin 6uonopora. BEF npepoctasnseTt 6a3y AaHHbIX C OTKPbITbIM NCXOAHbLIM KOAOM N-
MEpPHOro BEKTOPHOIr0 NPOCTPaHCTBA MarHUTHbLIX NOJIEN B MAarHUTHLIX MOAAX 3emMaun. none. B
oT/IM4Me oT BONbLINHCTBA ApYyrux 6a3 AaHHbIX, KOTOpPble COCPEenOTOYEHbl Ha BEINYMHE,
HanpaB/ieHUN, LWMPOTHOM U A0NrOoTHOM MacwTabax, BEF dhokycnpyeTcs Ha n-MepHoOW npupoae
BEKTOPHOI0 NMPOCTPAHCTBA MarHNTHbIX nonen. BEM-MMR 6bin co3aaH ansa obnervyeHus
BHEOPEHUS YNCIIEHHbIX METOO0B N KOOOB OJ19 aHaM3a 1 MogennpoBaHna bnoMeanUNHCKNX
yCTpoOWncTBa, paboTatolme B cpesie MarHUTHOr o noJsisi. XoTs 0OCHOBHoe BHUMaHue BEM-MMR
yoenseTtcsa pa3paboTke 1 peannsaunm YNCNAEHHbIX MOAesNen 0N aHanm3a bnoMmegnUNHCKNX
YCTPOWCTB, OH Tak>Xe 6bis1 co3aaH aasa obner4yeHns co3gaHns YMCAoBbIE KoObl U
npefoCcTaBNsATb Takme Koabl coobectsy b3M. BEM-MMR cooep>uT psg npuMepos
BroMeANLMHCKNX YCTPONCTB. aHann3 KOTOPbIX MOXXET NPON3BOAMTLCS B BUAE YNCIOBbIX
kKonoB n metoanos. BEM-MMR HanucaH Ha C

What's New In MedFDTD?

B aToin HoBOW Bepcun Bblaiv 0BHOBSIEHBI HECKO/IbLKO YMCI0OBLIX FPYMM, TakKUX Kak:
-KoahhuumeHT nornoweHnsa, NoCToAHHasA pacnaga v NpoBoANMOCTb -B3aumopencteue
Mexay NPOBOAALLMMU NOBEPXHOCTAMMK -KoahprumneHTbl nepesadmn n oTpakeHus - CedeHne
n3nydyeHnsa n paccesHuns -CeasbiBaHMe CNeKTpasibHbIX CUFHANOB C BbipaXkeHneM [ebas.
YpaBHeHMA MaTpuLbl Nepexoia 1 BpeMmeHa penakcaunm Cuctemsl ypasHeHun -Cnocob
pewweHus: NTepaunoHHbIA aaropuTM, OCHOBaHHbLIM Ha NpeacTaBieHun ¢ PUKCUPOBAHHON
TO4YKON. OBLUMPHBIN MOUCK N YCTPAaHEHME HENCNPABHOCTEN N aBTOMaTUYeCcKas AMarHocTuka
owmnbok Mporpamma peannioBaHa Ha Fortran 90. JluueH3nsa pa3pellaeT YacTHoe
Ncnosib3oBaHne. Bbl MO)XKeTe pacnpoCTpaHATb CBOM COBCTBEHHLIE BEPCUM NMPOrpaMmbl (Npu
YCJ/I0BUN, 4TO Bbl YKa3blBaeTe JIMLEH3UIO B CBOUX OOKYMEHTaX U UCMOJib3yeTe UMs, OT/INYHOE
oT «MedFDTD»). locTynHbl ABa Kofa: * «CTaHAAPTHbIN», COAEPXXUT BCE BbllLenepeyuncseHHbie
QYHKUUN N MHOroe apyroe. * «bbicTpasa», CTaHOapTHas BEpPCUS C AOMOJAHUTENbHbIMA
onTuMunsaumamn. Bepcumsa 2.1.6 (noHb 2013 r.) B 31O HOBOM Bepcumn 6o 06HOBNEHBI
HECKOJIbKO rpymnn YNCA0BbIX 3Ha4YeHNN: - KoapuumneHT NoraoweHna n npoBoanMocCTb -
dnyopecueHUNs dSNeKTPUYeCcKNX amnonen. - CBa3b CNeKTpasibHbIX CUTHAI0B C Bblpa>XeHneM
Hebas. - YpaBHeHNa MaTpuubl Nepexona. - Bsanmoaencreme mexay NpoBOAALLNMMU
noBepxHocTAMU. Bepcusa 2.1.5 (aekabpb 2012 r.) B 310 HOBOM Bepcumn 6b1m 06HOBNEHBI
HECKOJIbKO rpymnn YNCA0BbIX 3HAa4YeHUN: - PayopecueHums 31eKTpMYecKnx aunonen. - Ceasb
CneKTpasbHbIX CUTHANOB C Bbipa>keHneM [lebas. - BsaumonencrTeme mexxay NnpoBoasLLnMm
MOBEPXHOCTAMMUN. - YpaBHEHNSA MaTpuubl nepexona. - KosdppnumeHT nornoweHuns un
MPoBOANMOCTb. - CnHTE3 MaTpuL, nepexonos metogom TTM. Bepcus 2.1.4 (okTsa6pb 2012 r.) B
3TOI HOBOW Bepcum BblI 0OHOBIEHBI HECKOJIBKO FPYMM YAC/OBbIX 3HAYEHUN: -
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dnyopecueHUns aneKTpudecknx gunosen. - CBAsb CNeKTpasibHbIX CUTHAJI0B C Bblpa>KeHneM
[ebas. - Bsaumonencrteme mexxay NpoBOAALLMMYN NOBEPXHOCTSAMMU. - YPaBHEHNA MaTpULbI
nepexoga. - CnHTe3 MaTpul nepexonos metogom TTM. Bepcusa 2.1.3 (man 2012 r.) B aTon
HOBOW Bepcun Kop 6bln nepenucaH. Tenepb NporpaMMa pacnpoCcTpaHsAeTCs B BUAE NCXOOHbIX
¢annoB. ocTynHbl ABa NakeTa: * «CTaHAapTHbIN», COAEPXXUT BCE BbilleNepevyncieHHble
QYHKUUN N MHOroe apyroe. * «bbicTpasa», CTaHOapTHas BEpPCUS C OMONHUTENbHbIMA
onTnMmlaumnamm. Bepcusa 2.1.2 (anpenb 2012 r.) Nporpamma
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System Requirements For MedFDTD:

MpunoxxeHne bynet paboTaTb Ha 6ONbLLUMHCTBE YCTPOWCTB (HO He Ha Bcex) HekoTopeble
YyCTPOWCTBa MOryT BoOOLLE He MNO3BONIMTbL BaM 3anyCTUTb NpuaoxxeHue MpunoxxeHne TpebyeTt
b6ecnnaTtHoro npobHoro nepunona. becnnatHasa NpobHas Bepcus 3anyCcTUTCA aBTOMaTUYECKN
rnocsie yCcTaHoBKK becnnaTHas npobHas Bepcusa byneTt paboTaTb B TeYeHNE HeEOENN, eC/IN Bbl
He oTMeHuTe ee o 3Toro. Kak pabotaeT 6ecnnatHasa npobHasa Bepcusa MNocne Toro, Kak Bbl
yCTaHOBMTE NpUJIOXKeHWe, OHO 3anycTuT 6ecnnaTHyto NpobHyto Bepcuio. CHavana Bbl yBUONTE
3KpaH ¢ Nnpocbboi NPONTU HECKOJIbKO 3KPaHOB, YTObbl yBUAETb, paboTaeT an Nnpuao)xeHmne
ans
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