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Bakona na Kyson naBa cuimara Mex 1y JiBa TOYKOBU 3apsijia ¢ U G2, KOUTO CA HA PA3CTOSTHUE T EJIWH OT JPYT:
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Ako 3apsa ¢ cu B3anMozeficTBa ¢ o-Beue 0T eauH 3aps (mpuMepHo ¢ N 3apsia) TO € B CUJIa TIPUHIIUIA Ha, CYTIEPIO3HITHITA:
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K’b,ELeTO E e unren3surera na CJICKTPUYIHOTO I10J1€, aKO 3apdduTe Ca HEIIPEKbCHATO PA3IIpeae/ieHn TO HHTEeH3UTEeTa Ce daBa
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Bwumecto unTensurera K, KoiTo € cumoBaTa XapaKTepuCTHKa Ha MOMETO, € YAOGHO /13 e M3MOMI3BA CKATAPHATA BEJTUIMHA
MOTEHTIMAT HA TOJIETO:
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Bpmbskara mexay norennuana U(r) u unrensurera E(r) e

E (7) = —gradU (?)
Sagaun:

1.1 TTony 6e3kpaiina mpaBa e 3apeaeHa paBHOMEPHO ¢ JTUHEHHA IIbTHOCT A. Hamepere nHTeH3UTETA Ha €JIeKTPOCTATHIHOTO
1oJie B TOYKA, KOSITO Ce HAMUPA HA, PA3CTOdHUE Y BbPXY MEPIEeHIUKYIAPA U3AUTHAT OT Kpas Ha MPaBATA.

1.2 THpHDBK HEe TPOBOMIN MIPHLT C Ib/KUHA 2L € 3apemen ¢be 3apsan q. Hamepere mHTeH3UTETa Ha €I€KTPOCTATHIHOTO
TIoJIe Ha PA3CTOSHKE T OT MEHTDHPA Ha MPHTa M PAZIMOI0KEH CAMETPHUIHO CIIPSIMO JBATA MYy KpPasi.

1.3 ToubK He npoBoOAAN] 00pBHY ¢ paauyc R e 3apesen ¢ jauHeiiHa mIbTHOCT A(©) = Ag COS ©, KbIETO Ag € MOJOKUTETHA
KOHCTAHTa & € a3uMyTaJjeH bI'bj. Hamepere nHTEH3UTETA HA €JIEKTPOCTATHIHOTO IMOJIE€ B IIEHTHPA HA 00PBYa.

1.4 Ha xpusa, 3amazena ¢ ypasaenue 7 () = roexpf (r,0 ca noisgpHU KOODAMHATH ) B DABHUHATA X,y € Pa3IpeneseH
3apsiyl C JUHEHHa MIbTHOCT 110 3aKoHa K (0) = koexpf upu 01 < 0 < O u kK = 0 pu 0 < 61 wim 0 > 0. Hamepere
MOTEHTAAIA TIO OCTA, Z.

1.5 3apsa e pa3mpesesied paBHOMEPHO IO MOBBPXHOCTTA HA AWCK ¢ paauyc R, MOBbPXHWHATA IIHTHOCT HA 3apsiia € o.
HawmepeTte norenmnuana Ha eTeKTPUIHOTO MOJE BLPXY FPAHUIHATA OKPHKHOCT HA JIUCKA.

1.6 Tlorennumana Ha e1eKTpHIHOTO noste nma BuabT U (z,y, 2) = o (zy — 2?). HaMepere NpoeKnusTa Ha NHTEH3HTETA HA
—
€JIEKTPUIHOTO T10JIe 10 Hanpasjenue Ha Bekropa A = (1,0,3) B Touka ¢ koopaunaru (2,1, —3).

1.7 HaMepeTe NMOTEHIIWAJIa U MHTEH3UTETA Ha €JIEKTPUYHOTO IIOJI€ CBh3OadE€H OT IUIIOJ, Ha T'OJSIMO PA3CTOAHHE OT HETO,
AKO CJICKTPUYHHAT MOMEHT Ha JUIIOJIa € P = ql Kazkere B K0e HaIlpaBJICHHE € MaKCHMaJIHO U B KO€ € MUHHUMAJIHO.

1.8 Hamepere norennnasia Ha pABHOMEPHO 3ape/ieH 00pbY CbC 3apsis ¢ u paguyc . Yubrsane: 3nonssalite eunTuaHusaT
uHTerpasa or 1 pon:
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Peurtenusa:

1.1
—
Paznarame unTeH3nTEeTa HA JBE KOMIIOHEHTH, €JHATA OT KOUTO € LEepIeHIUKY/IdpHa Ha IpaBara (kommoHeHTara Fy) a

—
Japyrara e ycuopejda na upasara ( komuonenrara E;) (Bux durypa 1)=
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Qurypa 1:
1.2
Ot cumerpusiTa € CHO, Y€ MHTEeH3UTETa Ha MOJIeTO I UMa CAMO IIEPIeH MK YIAPHA OCOKA CIPAMO Ipbra (Bruxk dur.2)=-
Acos
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KbIeTO A = ¢/2L e nuHeiiHaTa IWIHTHOCT Ha 3apaauTe, a cos adl = rdau r = x/cosa =
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QPurypa 2:

Ot cbobparkeHusi Ha CUMETPHs Ce BUKJIA, Y€ [Ie UMaMe CAMO MHTEH3UTeT Ha IOJIeTO 110 MOCOKaTa B KoaTo ¢ = 0 (Bux
dbur.3). TIpoekiusTa Ha UHTEH3UTETA CH3/AAJEH OT MAJIBK yUYaCTbK ChC 3apsaj dg e:
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IMoTennnana B TOYKA MO OCTa Ha CHMETPHATA (OCTa Z) € KOODJHHATA 2 €

(2) = — / C
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eneMenTa dl B MONSpHE KOOpAWHATY (IMIMHIPAYHE KoopamHATH ¢ 2 = 0) ce faBa ¢ (BUK NMPEIUITHOTO YIPAKHEHNUE)
1/2
dl = (dr® + r2d6?)"
HO O ycaoBme Ha 3amagara r () = roexpf = dr = rgexpdl = rdf=

dl = (& +12d6?)"* = (dr® + dr?)"? = V2dr



a 3a IWHeHHATA MIbTHOCT uMame k (0) = kg exp 0 = Kkor/ro=
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KBIETO 71,2 = To exp b 2
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ITorennuana B Touka O ce 3amaBa ¢
1 ods
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YAOOHO e J1a ce paBoTH B MOJAPHH KOODJIWHATH (TOBA Ca IMJIMHIPUYHU KOODAWHATH C 7Z-Ta KOODJAWHATA KOSATO € HyJIa)
=ds = rdfdr (B IPEIUIITHOTO yIpaXKHeHNe) =
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Purypa 4:

1.6

N
E (?) = —gradU (z,y,2) = —a (y, z, —22)

N
IPOCKOUATA Ha MHTECH3UTETa Ha CJICKTPHUYIHOTO IIOJIC II0 HAIIPABJICHHE Ha BEKTOPa Ae
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I baausar TMIOTEHITUAJ € CyMa OT MOTEHINAJIUTE Chb3JaJeHU OT MOJIOKUTEJTHUAT U OT OTPULATEJTHUSAT 3apad =
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KOTaTo ThPCHM MOTEHIIMATIA HA TOJEMHU PA3CTOSHWE OT IUIOJA TO mMame 1 >> | Kbaero | e pa3CTOdHUeTO MEXKIy
MTOJIOKUTETHUAT W OTPUIIATETHUAT 3apsf] HA JUMOA. 3& PA3CTOSHUATA UMAME:
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UHTEH3UTETa HaMUPpaMe OT BPb3KaTa MEXKIy WHTCH3UTECTA U TOTCHIIUAJIA

N
E = —grady

VYa06HO e ja ce u30a3Ba cuMeTpudaTa U Aa ce paboru B HOJIAPHA KOODAMHATH (KATO NUIIMHAPUYHY KoopauHaTu, HO z=0)
TOTaBa 33 KOMTIOHEHTUTE HA WHTEH3NUTETA MMAaMe:
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38, MOAY/Ia Ha €JIEKTPUIHOTO HOJIe HMaMe
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Toecr mosnero e MakcnMasHo 3a 0 = 0 u MuHEMasHO 3a § = 7/2
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Ot durypa 5 cbobpassiBaMe:
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Durypa 5:
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a 3a MOTeHINaJIa, KOWTO Ch37aBa eneMenTa dl nMame:

1 dq 2 da
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12 (Tv 9) =

cjie]] KaTO BbBEJAEM O3HAYCHUATA:

a = wm—28
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TO IIOJIydaBaMe
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3abesexka:
Hopvupanudar enmnntuden nHTerpat Ha Jlexkanabp oT 1 pos ce ompeesnst KaTo:
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nim BbB ¢dopma Ha AKoOH
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Hopvupasuar enmunTuden uHTErpat Ha JIeKaHIbp OT 2 poj, ce onpeaess KaTo:

k¢)=/¢\/1—k2sin26dﬁ
0
E (k,z) /Vl_k2 dy.

WU CJIeJ] TTOJIaTaneTo y = sin 3

B nammar ciayvaii nmMame mbJeH eJUITHIeH HHTerpaa or 1-pox;

/ 1-— k:2 sin®

KOHUTO MOXKe Jda Cce€ u3pa3nu CbC CTEIICHEH pPe KaTo:
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B ucropusita Ha HaykKara eJMOTUYHN WHTEIDAJIN CE SIBSBAT 3a I'bPBH II'LT, KOIATO Ce PellaBa TOYHO 33/1a4aTa 33 MaTe-
MATHYIHO Maxajo. 3a Te3W KONTO MCKAT Ja HAYYaT MAJKO TO-BeYe 33 eJUINTHIHA WHTETPAJN MPENOPHIBAM A MOLJIETHAT
caegHUAT MUHK http://ed.quantum-bg.org/elliptic-integrals.pdf



