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Bepcus 0.4, aBryct 2002 r. [IpuMeyaHUs K BBHIIYCKY: OTO II€PBLIA
nyOnuyHbA penus. To, 4YTO BB BUAUTE, — paboTa JUIIb TOPCTKU
pa3paboryukoB. Hanucano B Menkou 6ecefe. Monesnb UCIIONIb3yeT
IU3aliH OTKPHITOTO OKHA [is uHTepdeiica. Paiiyia CIpaBKU HET, U €CJIU Y
BaC BO3HUKHET OIIKOKa MPU UCIOJIb30BAaHUM 3TON MOJENH, HET
yueOHMKA, KOTOPHIM ITOMOXKeT BaM. [Iporpammuct: [I:koH CTepOuBaHT,
p.o. AmuK 2286, Anekcaugpus, Bupmxunusg 22313. jon@chase.com
Pacnpenenenne: Hanumurte padpaboTunky. Ciucok pacchinku: CImcox
PAaCCHUIKY OTCYTCTBYeT. JIuijeH3us: ABTOPCKUe IIpaBa Ha HEKOTOPLIE
MCTOYHUKY IIpUHaAiexart [[koHy CTypAuBaHTy Kak GecIyiaTHOe
nporpaMMHoe obecrnieuenue (Paspelienue Ha ucnonb3oBaHue. CHIIEL
TOYEYHOr 0 3apsama B 1D-Momenu MOXKHO MCIIOIb30BaTh B
oOpa3oBaTenbHBIX 1esaX. CHUIbl TOYeYHOro 3apsiga B 1D-mMogenu He
MMeIOT TapaHTHU NTPaBUJILHOCThL ¥ COOTBETCTBUE Lienu. JIi0060#, KTO
X04eT U3MEHUTD, aflallTUPOBaTh, IEPEBECTU UJIK UHEIM 00pa3oM
MCIOJIb30BaTh 3TO IIPOrpaMMHoe obecrieyeHre MOXKET AeflaTh 3TO IIPU
YCIJIOBUH, UTO JIt000€ pe3yIbTUPYIOllee IPOU3BENeHNEe TaKOTO 06beM
BCeTfa MPU3HaeTCs, U aBTOPCKKe ITpaBa Ha OPUTHHAIbHYI0 paboTy
OCTaIOTCS HETPOHYTHIN. JI100BIe BOIIPOCH OTHOCUTEIHHO 3TOT0
IIpOrpaMMHOTr0 o0ecliedeHus CefyeT HalpaBiIiTh 10 afpecy
jon@chase.com.Q: B ueM pasHuIa Mexay numpy 4 scipy? { HOBUYOK B
Python u neITatoch MOHATE HEKOTOPEIE MOAYJIH, TaKKe KaK Numpy u
scipy. EcTb MHOTrO Belllel, KOTOPEIE OHU AeJIal0T OOUHAKOBO, U €CTh
Bellld, KOTOPBIe OHU [ieIaioT Io-pa3HoMy. Hanpumep, korga s
MMIIOPTUPYIO SCipy, Y MEHSI €CTh HEKOTOPHIE (PYHKLINUY, KOTOPEIE S X04Y
3arpyxarb, I0TOMY YTO TaKUM 00pa30M 5 MOT'Y IIOBLICUTH
IIPOU3BOAUTENILHOCTE ¢ moMoInsio Cython, HO g He MOry coenaTs 3TO ¢
numpy. JTOo ielaeTcs, HampuMep: >>> U3 UMIIOPTa Scipy * Traceback
(mocnemuuy nmocnemHuy Bei3oB): ®aun "', ctpoka 1, B ImportError:
numpy ObIJT cKoMnuiupoBaH ¢ Python x86 64 ma Python i386.
Hcnonb3oBanue peanusanuu kKomnunaaropa "gec (GCC) 4.6.3 20120313
(mpemBapuTenbHas Bepcus)" Iloxkanyiicta, 00HOBUTE cOOPKY Python. A:
Numpy BHITIOJIHSIET ONlePaIluy TUHEeHHOW anreOphl 1 0OBIYHO UMeeT
Tyqmui nHTepdenc, yeM Scipy, Tak 4TO 9TO Balll IyYLIAA UHCTPYMEHT
IJIST pellleHus 3afia4 TMHEWHOM anreOphl. SCipy BHIIOIHSET 3aJayint
OTITUMM3ALUY HEeNMMHEWHOM anreOphl, TakKKWe Kak, HallpuMep,
MUHUMHU3AIUSI QYHKIUK. B MoXeTe UCI0JIb30BaTh
scipy.optimize.minimize gnsa
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[Bepcus 1.5][Beta-21][24
utons 2007 r.] [JP][C] [GPL 3.0][www.ericguttman.com] 9puk I'yrT™Man
M36aBbTech OT HEOOXOOUMOCTHU B CJIOKHOU MaTeMaTUKE U IIPOCTO
IIOCMOTPUTE Ha BEKTOPHEIE CUJIEL
----------- [Bepcus 1.4][alpha-16][16 ampens 2007 r.] [JP][C] [GPL
2.0][www.ericguttman.com] 9puk I'yrtmaH [lepBoHa4YanbHbEIY anbgha-
penus. YCoBepIIeHCTBOBAHHEBIN II0JIb30BaTEILCKUM NHTepdelic, 6ombiie
METOM0B pac4yeTa BEKTOPHOU CUJIbI, COOTBETCTBYIOIINM XKypHaI
U3MEHEHUN. [Bepcus




1.3][anbda-3][3 suBaps 2007 r.] [JP][C] [GPL
2.0][www.ericguttman.com] 9puk I'yrTMan HavyanbHas 6eTa-Bepcusi.
Co3panTe BEKTOPHYIO CUJIy Ha YaCTHUIlEe, BEI3BaB KOHKPETHHIM METOf, a He
MCII0/Ih30BaTh OOUH U TOT XK€ METO[] IJIs1 BCeX YaCTHII.
[Bepcus 1.2][alpha-1][27 ssaBaps 2006 r.]
[JPI[C] [GPL 2.0][www.ericguttman.com] Spuxk I'yrTmMaH Anbda-BHITyCK.
HosBrill f3BIK crieHapueB. Eciu BeKTOpHas cuia U BeKTOpPHas Cujla Ha
YyacTHUlle yCTaHOBJIeHH Ha 0, TO BEKTOPHAs CUJIa Ha YacTulle He OymeT
PaBHa HYJIO Ha BEIXOJE.
[Bepcus 1.1][alpha-0][7 utons 2006 r.] [JP][C] [GPL
2.0][www.ericguttman.com] 9puk I'yrtman Bera-Bepcus. * HoBbi
pasgen «I'padux» ang orobpaxeHus rpapuka BEKTOPHOU CUJIH B
HECKOJIbKUX N0JT0KeHusax. * [I[eT40K 10 YacTHUlle UM UCIOIb30BaHUE
KOJIeCHKa MBIIIY YBeIMUYUBaeT WU YMeHbltaeT Macutal. * [JobaBieH
TEKCT 1151 0TOOpakeHusI UMeHU U 3apsfa YaCTHIlHl, a TakXKe UMEeHU U
3apsfa meperackuBaeMas yactuta. * [lleqyox mo rpaduKy U3MEeHUT
MacmTab. * I3MeHeH 0oIb30BaTeNbCKUl UHTEpPGeNc. * YaydiieHs
cooOiieHust 00 omuOKax. * MeHbIlle U YHIIE.
[Bepcus 1.0][6eTa-0][4 utons 2006 r.] [JP][C] [GPL
2.0][www.ericguttman.com] 9puk I'yrtman bera-Bepcus. *
'paduyeckoe nmpeacTaBaeHue BEKTOPHOM CUJIbI M1 BEKTOPHOM CHUJIBI Ha
yacrtuuy. * I'padpudeckoe npencraBieHue pacnpeneneHus 3apsafa. *
MozxkeT reHepupoBaTh rpadrK BEKTOPHOU CUJILI B 3aBUCUMOCTHU OT
noyoxkenus. ¥ Co3maliTe BEKTOPHBIN rpadUK CHUJIbL, YTOOH ITOKA3aTh, YTO
«4gactulia leaed4ebc
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[Tporpamma mpepcTasisieT coboi anmieT Java (dhain JAR). [Tuamorosoe
OKHO «BEBITONMHUTE 3ajaHue» MOSIBUTCS, KOTAa BE HAaXKMeTe KHOIKY
«I'oToBO». EC/iut BEI HaXKMeTe KHOIIKY [Ipenynpexnenue, IOIBUTCA
He0oJIbIII0e OKHO KOHCONHU Java. Teopus ToOUuedHBIX 3apsigoB B ¢usuke
TOYEYUHBIN 3apsd — 9TO TUIIOTETUYECKUH 3apsifl, LIEeHTP KOTOPOro —
0eCKOHEeYHO Majiasi TO4YKa B IIPOCTPAHCTBE. DTO MPOCTEUIITNI
371IeMeHTapHBIN 3aps, KOTOPHIM TOIHLKO MOXKHO ce0e IpeCTaBUTh, HO
3TO He 37leMeHTapHas 4acTulla, @ TOYEeYHBIN 3apsi] — He 3JIEKTPOH U He
IPOTOH. YTOOH yCTPAaHUTh HEOIIOHNMaHNe U TyTaHUIy U n36exkaTh
(bU3UYeCcKOM TOJIOBOJIOMKY, MHEI OTIPENENIUM 3apsif B UCKPETHHIX
eIVHUIaX, Ha3bIBaEMBIX «KyJIOHaMu». KyJIOH — 3TO BCETO JIUIIb
HOMHKHaJIbHas BeIM4YMHa 3apsfa, CBI3aHHOTO C TOYKOM IIPOCTPAHCTBA, U
y HEro HeT IPYTUX CBOUCTB; 3aps MOXKET ObITh IIOJI0KUTENNBHEIM ((+) U
OTPUIATELHEIM ((-) TOUEYHBIM 3apSI0OM UITM HEUTPATbHEIM TOYEUHBIM
(q0) 3apsimoM; ecnu IjlaTa YKa3aHa B 00eMX eIMHUIIAX, BCETa
WCIIO/Ib3YeTCS OnpeneieHne eqUHULEL. [laBaliTe paCCMOTPUM ABa
IIpHMepa, KOTOPhIe IT0OKA3bIBAI0T PA3HUIY MEXKAY 3apsaaaMuy,
BhIPaKEHHBIMU B IUCKPETHHIX eAUHHULIaX, U 3apsAfaMy, He BEIpaXkKeHHBIMHI
B OUCKPETHHIX eOUHUIIAX. TOUEYHBIN 3aps/ 4aCTO ONpefesieTcs Kak
OIVH C MacCOM, paBHOM HYJIIO, UM C 00paTHOM BeTMUYMHOW MHUMOU
MacChl. ITO IOHSITHE JAaeT BCEMY 3apsiAy YaCTHUIILI OOHY TOUYKY. B
IIPOCTPAHCTBE, HAa KOTOPOe IEeNCTBYeT 3JIeKTpruuecKas cuna. [Ipyrumu
CJI0BaMM, TOYEUHBIY 3apsf He UMEET reOMEeTPHUUYECKOTO MTOJI0KEHN.
[ToHsATHE MaCCH IO3BOJISET BEIUUCIUTD CULY, C KOTOPOX OOWH 3apsif
IOEeUCTBYeT Ha APyrou 3apsm. 1 IpoCTOTH PaCCMOTPUM YaCTHBIU
cnydal, Korfga o0a 3apsija omuHaKoBH. CHla paCCUUTHIBAETCS MEXKAY
OBYMS 3apsfaMy, a He MeXy YaCTUIeH ¥ TOUKOW TPUI0KEHUS CUJTIHL.
ITO MPOCTEUIINY IPUMED CUJIa PACCUUTHIBAETCS MEXAY OBYMS
3apsapgamu. Cuila He 3aBUCHUT OT PaCCTOSHHUS MeXy 3apsigaMu U BCerga
HalpaBJieH 10 JIUHUY pa3fenenus. Cuna Kak QyHKIUS PaCCTOSHUS
II0JTy4aeTCs IIyTeM BHIYKCIIeHNS TPOM3BONHON CUJIH 10 OTHOIIEHUIO K
paccTosHuio Termeps paCCMOTPUM [IBa YaCTHHIX cTy4asi.[IepBoiii — 3TO
CTaTU4YeCcKui 3apsap. CTaTuyeCKuu 3apsif — 3TO 3apsil, B KOTOPOM 3apsif
PaBHOMEPHO pacIipefieieH B IPOCTPAHCTBE X HE MEHSETCS CO BpEMEHEM.
M=l Tenepb MOXKHO OLIEHUATH CUITy MEXAY 3apsfaMHy, UCIONIb3Ys UX
oTipefiesieHNe, 3apsf U oNpefesieHe PaCCTOSHUS MeXKAY 3apsamaMu.
oOBUHEHMS. [leTMM OMH 3apsi[ Ha PACCTOSIHUE OT OIPYTOro U
OTIpefesisieM CUILY [IeJIeHUEM 3apsifja Ha pacCTOSHUE, TaKUM 00pa3oM,
cuia
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9TO0 mpunoKeHue BEIUUCIAET IEKTPUUECKYI0 CUITY, JeUCTBYIOILIYIO Ha
O[HY YaCTHIly, KOTOpas BO3HUKAET B pe3yabTaTe 3apsga Apyrou
YacTUIbl. [1py BEIUMCIIEHUM CUJIBI, JEMCTBYIOIIEN Ha TOYEYHBIU 3apsif A,
IUIS TOUEYHOro 3apsaa B ycTaHaBnUBaeTCs, YTO OH He OKa3bklBaeT CHUJIBL,
a g ToyeyHoro 3apsanga C ycranaBnuBaeTcs cuia +1 * 107-4 nxoyna
3a KaX[yl MUKpPOCEeKyHAy BpeMeHU. Korma Touka A mepemeniaercs,
cuna B TOYKe B ocTaeTcs paBHOM HYIIIO [0 TEX 0P, IT0Ka TO4YKa A He
npoupgeT yepel Touky C. B 9To BpeMd cuia B TOYKe B mofckakuBaeT [0
-1 *107-4 [IX 1 ocTaeTcs Ha 3TOM YPOBHE [0 KOHIIa CUMYJISLIUMU.



MuHUManbHOE PACCTOSHUE MeXKIY IIEHTPOM TOUYKM A U IIEHTPOM TO4YKH B
yKa3bIBaeTCS KaK «pacCTOsIHUE pa3feseHus». Ha OCHOBHOM Bufe
IIOKa3aHbI CTPEJIKY CUJIBI, PaCCYUTAHHBIE [JIS KaXKI0T0 U3 9TUX
paccTosHui. [Ipyrue mpencTaBleHus cogepkKaT 3Ha4YeHUS CUJIBL,
paccuuTaHHBIE OIS KaXKI0r0 U3 paccTosHUM. [Ipunoxenus: ¢ IlepBrii
MIPUHIIAT KIaCCUYeCKOU 3JIeKTPOAMHaMUKY * YpaBHeHusT HaBbe-CTOKCa
* TeMOHCTpaIXs BOSHUKHOBEHUS 3JIEKTPUYECKON CUIBI KOTOa YacTulia 2
CMelllaeTCcs U3 CBOETr0 HavyaJibHOTO MOJI0XKeHHUs ¢ [IpunokeHus: Teopuun
37IeKTPUYECKOro moTeHnrana UucTpykuuu: ¢ BribepuTe KOTUYECTBO
TOYEK MeX[y ToukKaMu A 1 B * YkaxuTte pa3fgenuTebHOE PacCTOsIHUE *
OrpaHuyuTh X-ITO3UIUI0 TOUYKH A OT X-O3UIIMK TOYKY B ¢ HauaTh
MOOEeNupoBaHue g TOYKU A I'pafiMeHTHBIM CIIyCK — MaTeMaTuKa,
crosuasa 3a HuM Canpgpa C. [IIBapi B atom Bupmeo noktop CaHpapa
pacckas3bBaeT O TPafueHTHOM CIIyCKe, YUCIIEHHOM METOAe, KOTOPHIU
IIBITAETCS HAaWTU JTOKAJbHBIM MUHUMYM B QYHKIIUH, YTOOB HAUTH
HauIyulllee BO3MOXHOe pelieHue. [1o3unmnonHas TpeHUPOBKa 1
¢u3ryecKoe BO3OEWCTBUE Ha B3PHIBHYIO CUIy [IKopHaH AJjeH
B3priBUaTKa, BEPOSATHO, SIBISETCSA OOHUM U3 CaMbIX MaIOUCIIOIb3yEeMBbIX
MHCTPYMEHTOB B... B3prIBUaTKa, BEPOSATHO, SIBASETCS OOHUM M3 CaMBIX
MaJIOUCIIOIh3YEMBIX HUHCTPYMEHTOB B sIIrKe. OHU MOTYT OBITH MOILTHEIMU
¥ OTHOCUTEJIbHO HEJOPOTUMHU, ITI03TOMY OHM TakK pacCIpOCTpaHEHH Ha
o0BeKTax cHoca. B 9TOM ypoKe MbI T03HAaKOMUM Bac C HEKOTOPBIMU
HCCIIeI0BaHUAMHU, TONYEPKUBAIOLIMMY MTOJIOXKUTEIbHOE BIUSIHUE
B3DPBIBHBIX CHJIOBBIX TPEHUPOBOK Ha CIOPTHUBHBIE PE3yIbTaThl ¥ TO, KaK
OHM MOTYT IIOMOYb BaM B IOCTUKEHUH BalllUX lLiejiel B QUTHECE.
B3priBuaTKa, BEpPOSITHO, IBISETCA OOHUM M3 CaMbIX MaJIOUCIIONIb3YEeMBIX
MHCTPYMEHTOB B AirKe. OHU MOTYT ObITH MOITHEIMUA U OTHOCUTEJIBHO
HEJJOPOTMMH, ITI03TOMY OHU TaK pPacIpOCTpaHeHH Ha 00beKTax cHoca. B
3TOM YPOKe MbI TI03HAaKOMHKM BacC C HEKOTOPHIMU MCCIE0BaHUSIMU,
MIOAYEePKUBAIIUMY OIOXKUATENbHOE BIUSIHUE B3PBIBHBIX CUIOBBIX
TPEHUPOBOK Ha CIIOPTUBHBLIE PE3YJIbTATEL U TO, KAK OHU MOTYT ITIOMOYb
BaM B [IOCTHXKEHUHM BallluX Lejiel B pUTHeCe.



System Requirements For Point Charge Forces In 1D
Model:

TpebyeTcs 64-6uTtHbIl npoiieccop OC: Windows XP, Windows Vista,
Windows 7, Windows 8, Windows 8.1, Windows 10 TIpoueccop: Intel
Core2 Duo unmu AMD Athlon64 X2 ITamsats: 2 I'b O3Y DirectX: Bepcus
9.0 XKectkuit guck: 3 I'b cBoO0mHOrO MecTa [[OIOIHUTEIbHEIE
npuMedanus: TpebyeTcs cpena BunoaHeHust DirectX 9.0 3ToT mpogykT
MOXKHO MCIIOJTb30BaTh COBEPIIEHHO OecmaaTHo. YTOOk MOMYYUTh OOJIbIIE
MH(pOpMalKHy, I0XKaJyiuCTa, HaIUIINTe HaM WU IPOYUTAUTe Hallll
yacTo 3agaBaeMbie Boripockl CKAYATH CCBIJIKH



