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Kanekynarop geMmndrupoBanus Jlanmay — 3TO IPUIOKEHHNE, KOTOPOE ITIOMOTaeT ONPEeAeIuThb IIJIOTHOCTh SHEPTUHU
BOJIHBI 13 IT0JIEH, 3aII0JTHEHHAIX 110/Ih30BaTesieM. B rimaBHOM OKHe 0ToOpazkaeTcsl TOJIbKO HECKOJIBKO II0JIeH,
KOTOPHIE TT0JIb30BaTe/Ih MOXKET BBECTH MJ151 BBOJA HEOOXONUMEBIX HaHHBIX, TAKKAX KakK 4aCTOTa BOIHEL, (ha3oBasd
CKOPOCTB BOJIHBI, aMIUIUTYHA BOIHEL U CKOPOCTh MOTOKA XKUAKOCTH. OCOOEHHOCTH KabKyJIITopa
nemmndupoBanus Jlangay: - [ubkuit qu3aiid, ¢ MEHBIIMM KOIMYECTBOM II0JIEM, YEM OH MOZKET IT0Ka3aTh. -
Becnnatroe ucnonb3oBanue Kanpkynsatop geMmndupoBaHus JlaHgay — 9TO MPUI0KeHNE, KOTOPOe ITIOMOraeT
OTIpefeuTh IIJIOTHOCTh S9HEPTUHU BOJIHEL U3 MI0JIeH, 3all0JIHEHHBIX I10JIb30BaTeleM. B riaBHOM OKHe
oToOpakaeTcsl TOMbKO HECKOJIBKO IT0JIeH, KOTOPBIE TI0JIb30BaTE b MOXKET BBECTH [JIT BBOJIa HEOOXOOUMBIX
MaHHBIX, TAKUX KaK YacTOTa BONIHEI, (ha30Basi CKOPOCTh BOJIHHI, aMIIJIUTYy/Ia BOJIHE M CKOPOCTh IIOTOKA XKUAKOCTH.
OcobeHHOCTH KaNmbKysaTopa neMindupoBanus Jlanmay: - [ubkuit qu3aiH, ¢ MEHBIIMM KOIMYECTBOM ITOJIEN, YEM
OH MOXKET II0Ka3aTh. - becmnaTHoe ucnonb3oBanue Power Cycle Meter pacCYuTHIBaeT U IIOKa3bIBAET
noTpe6IsieMyI0 MOITHOCTD IIMKJIa 3apPSOKU B BaTTax. ITO NPUJIOKEHUE UCIIONb3YET NOMyIsipHble cTaHmapTh IEC
C11.2 pns 3apsAgHOTO TOKA U 9AaCTOTHL 3aPSANKU HECKOJIBKUAX aKKyMYJISTOPOB, COEQUHEHHEIX [T0CJIEf0BATEIbHO.
[Tocne TOTO, KaK MapaMeTphl aKKyMYJISITOPHOY OaTaper BBeEHH B IIPUIOXKEHKE, ITPUIOXKEHNE PaCCUUTHIBAET
CPEIHIOI MOIIHOCTD 3aPSIIKU U IMPECTABISET €€ B KaXKIOM CIydae B IIPOIEHTaX OT 00IIel BO3MOXKHOM
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MOILIHOCTH OJIs1 aKKyMYJISTOpPHOU OaTapeu. [IpumoxkeHne Takxke oToOpaxkaeT COCTOSIHUE 3apsfa U OOCTYIIHYIO
€MKOCTh aKKyMYyJISITOpa B TeX CIydasx, Koraa JOCTYIIHO cocTosiHue 3apsga. Power Cycle Meter npeanbHO
TIOIXOMUT [IJIsT U3MEPEHUS SHEPTonoTPeOIe s Py MOCIEN0BaTeIbHON 3apsaKe Pa3IMYHBIX aKKYMYJISTOPOB C
I1eJIbI0 OTIITUMHU3AINH BCeTo npoiecca 3apapnku. Power Cycle Meter paccuuThBaeT U OKa3blBaeT
noTpebIisieMylo0 MOIITHOCTD LIMKJIa 3apPSAAKHU B BaTTax. OTO MIPUJI0KEHNE UCIIOIb3YeT NOMyapHble cTaHgapTh IEC
C11.2 pns 3apsggHOTO TOKA U 9aCTOTHL 3apPSANKYA HECKOJIBKUAX aKKyMYJISTOPOB, COEQUHEHHEBIX ITOCJIe0BATEIbHO.
[Tocne TOTO, KaK MapaMeTphl aKKyMYJISITOPHOU OaTaper BBEHNEHH B IIPUIOXKEHNE, ITPUIOXKEHNE PACCUUTHIBAET
CPEIHIOI MOIIHOCTD 3aPSIIKU U IMPECTABISET €€ B KaXKIOM Cydae B IIPOIEHTaX OT 00Iel BO3MOXKHOM
MOIITHOCTH IJIST aKKyMYJISTOpHOM OaTapeu. [IpumoxeHre Takxke 0To6paxaeT COCTOSTHHE 3apsifa U NOCTYIHYIO
€MKOCTb aKKyMyJIITOpa B TeX ClIy4asx, Korga JOCTYIIHO cocTosiHue 3apsaa. Power Cycle Meter upeanbHO
TIOIXOMUT [IJIsT U3MEPEHUS SHEPTonoTpeOIe s IPyU MOCIeN0BaTeIbHON 3apsAaKe Pa3IuYHBIX aKKyMYJISTOPOB C
I[eJIbI0 ONITUMU3ALUM BCETO Npolecca 3apsaaku. Power Cycle Meter paccuuThIBaeT ¥ MOKa3klBaeT
oTPe0IIsIeMyI0 MOIIIHOCTD IIMKJIA 3aPSIIKU B BaTTaX. OTO MIPUJIOKEHHE UCIIOIb3YeT MOMysIpHble cTaHaapTh IEC
C11.2 gnsg 3apsigHOTO TOKAa M 4aCTOTHI 3apSAAKHA HECKOIbBKHAX aKKyMYJISITOPOB, COEAUHEHHBIX IT0CIe0BaTEIIbHO.
[Tocne Toro, KaK mapaMeTphl aKKyMYJISTOPHOU OaTaper BBe[EHH B IIPUIOKEHKE, IIPUIOXKEHNE PAaCCUUTHIBAET
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Kanekynarop peMmndupoBanus Jlanmay — 9TO KalbKyIATOP, UCIOIb3yEMBIU O PELICHUS CIIeOYIOIIX
ypaBHEHUM TUOPOAUHAMUKY. 3aTyxaHue JlaHmay - 3TO TePMUH, OMKCHBAIOINY 9P GeKT He3aTyXaloIlel BOJIHHI,
B3aUMOJIEUCTBYIOILEX C XKUAKOCThIO C TapMOHUYECKOU MOAyIsLuen. Mogynupyemas KUAKOCTb BKIIIOYaEeT B
cebst KHUIKOCTh, BO30YxKIaeMyo OeryImei BOITHON UITH CTOSTYEH BOJTHOM, U TI000€e BO3MYIIIEHUE B XKUIKOCTH, TO
€CTb JII00YI0 YaCTHUIy, ABUXKYIIYIOCS B XKUAKOCTU. Bo3aMyIlieHre, BEI3BAaHHOE CaMOM YaCTHUllel, JBUXKYIIENUCS C
IPYTro¥ CKOPOCThIO, TpeHe0pexkuMO Majlo. MaTeMaTudecKasi MOZIeJIb, ONMCaHHas B 3TOM CTaThe,
MCIT0/Ih30Baach [JIs OLIEHKU ITOTEePh 9HEPTUU BHICOKOYACTOTHOM OeryIel BOMHBL. KanbKynsTop
nemidupoBanus Jlanmay HallMCaH C UCIOIb30BaHUeM Java 2 ams Web Start. Mur menaem Bce BO3MOXKHOE, YTOOH
obecrneynTh MaKCUMaJIbHOE YOOOCTBO PAOOTH Ha BHIYMCIUTENIBHEIX YCTPORCTBAX C PA3IMYHEIMUA pa3MepaMu 1
pa3pemenusamu. Onucanne: MongoDB — 3T0 MacirTabupyemasi, BHICOKOIIPOX3BOAUTENIbHAS MHOTOMOIe/TbHas
0a3a JaHHBIX C OTKPHITEIM UCXOJHBIM KOIOM, KOTOPYIO MOXKHO Pa3BEPHYTh Ha CTaHAAPTHHIX CEPBepPax C
COOCTBEHHBIM PeIIeHreM [JIsi XpaHeHus Uiy B o6make. MongoDB moaxoouT OJisi BCEX TUIIOB Be6G-TIPUII0XKEHUH,
0T HeOOBIINX Be0-4aTOB M0 KPYITHOMACIITA0OHBIX KPUTUUYECKHU BaXKHbIX COLIMAIbHEIX ceTel. Mbl pa3pabaThiBaeM
U nogpmepxuBaeM MongoDB miist 061ayHEIX, KOPIIOPATUBHEBIX, OTKPHITHIX ¥ MajkiX cpen. MongoDB MoxHO
VCIIOJIb30BaTh IJId XpaHeHud U 3anpoca faHHbX U3 CYB]l; nokymenTsl, JSON, Kit04-3HaY€eHNE,



OPUEHTUPOBAHHLIM Ha JOKYMEHT, ODUEHTUPOBAHHBIY Ha KJII0Y-3HAUYeHNe, fepeBo, rpaduk u NewSQL, Hannpumep
SQLite. Hamu pykosopcTtsa 1o MongoDB nomMoryT BaM u3yuyuts MongoDB u ucnosnbs3oBate MongoDB B
KayecTBe 0a3bl JaHHbIX NOSQL 1151 Balllero mpuiokeHusi, ¥ BBl MOKETE HCII0Ih30BaTh 3TO PYKOBOACTBO BO BCEX
onepauroHHLIX cuctemMax. Onucanue: OpenCL — 310 KpoccmnaTtdopmenusd APl [y reTeporeHHoro
napajieIbHOTO IPOrpaMMUPOBaHUS rpauyecKrx IMPOIeCCOPOB U APYToro 0600pyaOBaHUS C BHIYUCIUTEIbHEIMU
BO3MOXKHOCTsIMU Bepcuu 2.0 u Bhimie. OH Ob11 co3gan B MapTe 2010 roga komnanuer NVIDIA coBMeCTHO ¢
Silicon Graphics, HP, Transmeta u Intel. OpenCL npencTaBnsieT co00# MOCIEIHIO0 MOMBITKY 3TOM TPYIIIIHI
KOMITaHUY CO3[aTh CTaHAAPTHLIM MHTeP(elC napasae/lbHOro IpOrpaMMUPOBaHNS Ha OCHOBE MOLE/IN
IIPOrPaMMUpPOBaHus, KOMIUIATOPA U CUCTEMEI BHIIIOJIHEHUSI. Mopesnb IporpaMMUAPOBaHUS T03BOJIIET
pa3paboTyrKaM IucaTh napajie/lbHBIN KO B TPAHULIMOHHOM CTHUJIE IPOrPaMMUPOBaHMs, a 3aTEM HCIIOIL30BaTh
koMnunsitop OpenCL fns co3manus 3¢ deKTUBHOTO Kofa, TpefHa3Ha4yeHHOro 1151 6a30BOT0 YCTPOKCTRA.
OpenCL nmo3Bomnsger nporpammupoBaTh GPU B 3HaKoMoM ctusie C/C++ ¢ DOMOITHUTENbHOU
IIPOU3BOOUTEIHLHOCTHIO IPOrPaMMUPOBaHUS [J1 HECKOIBKUX YCTPOUCTB. OH TakXKe IpefHa3HadYeH OJIs
peleHus HEKOTOPHIX APYTUX CEPhe3HbIX MP06JIeM B TEKYIIEM ITOAXO0le K IPOrPaMMUPOBAHUI0 TpaduIeCcKux
npotieccopoB. CHCTeMa BpeMeHU BHINOTHEHUS, 00ecliedrBaoias MoAmepKKy MHOTOIIOTOYHOCTH U yIIpaBleHue
namsaThio, 1leaed4ebcl
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=============================================== ¥¥o0po moxkamoBaTr*** 310
O4YeHb ITPOCTOE IPUI0XKEHNE, KOTOPOe UMEeET BO3MOXKHOCTh PACCUUTATh 3aTyXaHue BOJIH. BaM IIPOCTO HYXKHO
BBECTH YaCTOTY, CKOPOCTh ¥ aMILIUTYAY BOIHEI, U 3aTyXxaHue JlaHmay OyoeT pacCYMTaHO B OOHO MTHOBEHHE. Ha
BBIXOJIe — 3aTyXaHUe BOJIHEL B J1/c™2 (3aTyxaHue JlaHmay — crocob paccesHUsl 9HepPruu) yoemuTeck, 4YTo BEI
BBOZIUTE CKOPOCTH BOJIHEL B M/C, @ He B M/C”™2 Opyroe Aesio - BBOOUTh YaCTOTY B LIMKJIax/CeKyHy, a He B [T,
II03TOMY BC€ IOJIXKHO BHITJIAAETh Tak: YacToTra: (quKiIoB/ceKyHay) CKOPOCTh: M/C AMIUIUTYyda: M ***pacueTsl
Jlangay*** ¢popmyna st pacyeta neMndepos Jlanpay crnenyiomas: JemndupoBanue Jlangay: (1/2 * ou *
(ammnuTyga / ckopocTs) * unTerpan Jlangay * (WO / (gactoTa * ckopocTs ~ 3))) OHHAKO 3Ha4YeHus 2 * piu
uHTerpan JlaHmay ocTaBleHE BaM [l pacueTa, IOTOMY YTO S HUKOTTIa paHbllle He CIIbIal o0 3Tou hopMmyie u
He 3Hal0, KaKue 3HaYeHMs UCI0JIb30BaTh. AJId UX pacueTa MOXKHO UCIOJIb30BaTh cliefyomee: 2 * mu = 6,28.....
Jlanpay unTerpan = 2,0 **npumep*** nnsg BOJHBEL aMIUIUTYHOU 1 M U BOJIHEL, IIPOXOASAIIEN Yepe3 KULKOCTh CO
ckopocTheio (300 Mm/c), uTo OymeT pedynbraToM (1/2 * pi * (amnnuTyma / ckopocTs) * uuterpan Jlanmay * (WO /
(gactoTa * ckopocts "~ 3)))? OtBeT: 0,03072325.... (3TO X B 3TOK PopMyIie) ¥**CTpyKTypa*r+*
================================ [JJaBHOe 0KHO COCTOUT U3 CJIeAYIOIIUX ojei: Konuuectso
BOJIH: ============ []0JIe IT03BOJISIET I10JIb30BaTEJII0 BEIOPaTh, CKOJILKO BOJIH OH XO4YET PacCUUTaTh (B
[NAHHOM CJIy4ae TOJIBKO OfHY) YacToTa BOJIH: ================== [[0JIe 103BOJIET I10JIb30BaTEJI0
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Kanpkynsitop gemndupoBanus JlaHmay I03BOISIET paCCYUTATh IJIOTHOCTh 9HEPTUU BOJTHBI C HEOOIBLINM
KOJINYeCTBOM ToJieli. OKHO COOEepKUT TOJIBKO HECKOJIBKO T10JIeH, KOTOPhE MOXKHO 3aI0JTHUTD KeJlaeMbIM
BBOZIOM. Pa3mep OKHa Hellb3s1 U3MEHUTD, a IU3aliH SBHO COCPENOTOYEH Ha GYHKIMOHAIBHOCTH, a HE Ha
BHeITtHeM Bufze. [loxkanyiicTa, 3aoMHUTEe He00X0UMbIe 110711 He0OXOOUMEIMYU TaHHEIMU. B ciiydae pacueTa
TIJIOTHOCTH 9HEPTUU Me[JIEHHBIX BOJIH HE0OXO0UMO TaKXKe BBeCTH (a30ByI0 CKOPOCTh BOJIHEL. HaxkMuTe KHOIKY
«PaccuutaTth», 94TOOH yBUAETD pe3ynbTaT. KanbKynsaTop 3aTyxanus JlaHmay UCIOb3yeT MIOTHOCTh SHEPTUU



[JIS1 pacyeTa IOTeph 3aTyXaHUs BOJIH, KOTOPHIE SIBMISIOTCS OJHOM M3 XapaKTEPHUCTHUK ITUX BOJIH. ITO MOXKET OHIThH
O4YeHb IT0JIE3HO IPU IPOEKTUPOBaHUYU MalllMH, TaK KaK IJIOTHOCTh 9HEPTUH, TaKKe U3BeCTHas KakK IJIOTHOCTh
9HEPT'UH BOJIHEI, IIPECTaBIsIeT CO00M 3HEPTHI0, IEPEHOCUMYIO OOHUM IIUKJIOM BOJIHBL. OTOT KaJlIbKyJIITOD
MOXKEeT ObITH 10JIe3€H, 0COOEHHO IJIS TeX, KOMy He00XOOUMO PaCCUUTATh SHEPTHUIO BOJIH, ¥ OH IIPOCTHIM
crtoco0OM [laeT 3Ha4YeHUe IJIOTHOCTH 3Hepruu. [lonmepxkuBaTh: MbI He pa3paboTYXKyU, BaM IIPUAETCS
CaMOCTOSATENIbHO HalTH BCIO HH(POpManuio, Heo6xonuMyto s c6opKu nmporpaMmbl. C 3TOM 1Ie/IbI0 BCE pacyeThl
B IIPWJIOKEHUM OCHOBAHBI Ha ITOTOKE BOJIHOBOU 9HEPTXHU, KOTOPHIH NpefcTaBisieT Co60M IPOCTYI0 BEPCUIO CUJTIBL
JlopeHIia, IPUI0KEHHOU K Cpefie PaCIpoCTpaHeHus KUAKOCTH. BEl MoXkeTe HalTH BCIO HEOOXOTUMYIO
nHpopMaluio 1 pacdeTs 3geck: www.howstuffworks.com/wavel.htm ®yukuuu: [IpocToTa UCIOIL30BAHUS
OYeHb MaJio IporpaMMUpPOBaHus PaccuuTaTh MIOTHOCTh 9HEPTUHU BOIHEL [[03BYKOBbIE BOJIHE CBEPX3BYKOBHIE
BOHEI O4YeHb XOpOoIINe pe3y/bTaThl PacyeT Ha OCHOBE NMOTOKA SHEPTHUH (BOJIHEL C (PUKCHPOBaHHOM YaCTOTOM,
dazoit 1 amnuTynoi) bymeT paboTaTh ¢ M1060M KUIKOCTHIO, PACIIPOCTPAHSIONIENCST CO CBEPX3BYKOBOM
CKOpOCThi0 HAMKANKS TOTO, IBSETCS JIX BOJIHA OBICTPOM UK Me[JIeHHOH (TpedyeTcst TOJIbKO IIPU pacyeTe
IIJIOTHOCTH 9HEPTuu BoIHE) TpeboBaHMs K KanbKynsaTopy aeMidupoBanus Jlanmay: YToOw 3arpy3uTh
KaJIbKyJIATOp geMndupoBaHus JlaHmay, BaMm notpebyercs Java Runtime Environment, KOTOpy:o MOXKHO HalTH
3pech: Kanpkynsitop neMmndupoBanus JlaHgay HOCTyTeH Aisi OecliaTHOM 3arpy3Ku.Bel MOXKeTe MOCETUTh Halll
BeO-caliT mo agpecy www.SmartAppsOnline.com, 4TOOB! BHITIOTHUTH IIOUCK ¥ HAUTH OPyrue mogo0HbIe
npunoxenus. Becenutbes! KanbkynaTop gemndupoBaHus JlaHmay IpefncTaBisieT MeTOOOJIOTHIO pacueTa
IIJIOTHOCTH 9HEPTUU BOIHEL. [IpuoxkeHue mpeacTaBisieT co60l IPOCTOM KambKyIsATOP, KOTOPHIU TPeOyeT, YTOOH
TI0JIb30BaTE M BBOAWIM 3HAUEHUS HECKOIBKUX ITapaMeTPOB, BEIUUCIISAS SHEPTUIO BOJIHE B OOHO MTHOBEHUE.
[IpunoxeHve



System Requirements For Landau Damping Calculator:

O6mmit: OC: Windows XP/Vista/7/8/8.1/10 IIpomeccop: Intel unmu AMD CPU ITamste: 1 I'b O3V DirectX: Bepcus
9.0c XKectkuii guck: 8 I'b cBobomHOrO MecTa MHTEpHET: IMUPOKOIIOJI0CHOE CoeiluHe e []OTIOTHUTETbHEIE
npuMedaHusi: O6paTuTe BHUMaHME, YTO 3TO pPeu3Has BepCus MHCTPyMeHTa. Ha Bepcuel 3TOro HHCTpyMEeHTa
niist Mac ellle IPeACTOUT IIPOAENaTh HEKOTOPYIO paboTy, HO GobIas 4YacTh Kofga ¥ QYHKIUN OOCTYIIHA [T
nonb3oBatesielt Windows. Ckadars:
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