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1. Onpenenenne CTaMOHAPHOTO KBAHTOBOTO COCTOSIHUS.

2. O0mmwmit BuI BOJHOBOM (DYHKIIUU CTAIMOHAPHOTO COCTOSHIUS.

3. BeiBoa cranmmonaproro ypasuenus lllpenwarepa st 01HON TaCTUIIBI.

. 'panudnbie yciaoBus [1isi BOJTHOBBIX (DYHKIUI JIOKAJTN30BAHHBIX CTAIMOHAPHBIX COCTOSTHUM.

. CaoiicTBa BOTHOBBIX (DYHKIHIT CTAIMOHAPHBIX COCTOSHUN.

. YpoBHU HEPruu U BOJHOBbIE (DYHKIMHU CTAIMOHAPHBIX COCTOAHUN IaPMOHUYECKOIO OCLHUJLIIATOPA.
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PacueTrHaga gacthb

I. HYacTtuna B moTeHInaAJIbHONI dMe.

I-1. YHacruma ¢ Maccoil m HaxXOAUTCA B OJHOMEPHON IIOTEHIIUAIbHOMN sMe:

00 mpu x < 0
U(z) =< U mpu 0 <z < d
0 npu x > d

rae Uy > 0 u d — 3aaHHbIe TApAMETPHI.
e BriBecTu ypaBHeHnwue /i ypOBHEH SHEPIUM TACTHUIIBL.

e Pemus rpaduaecku 510 ypasHenue (C HOMOIBIO KOMIBIOTEPA), HANTH MPUOJIMAKEHHBIE 3HAYCHAS SHEPTAU OC-
HOBHOI'O U IIEPBOr0 BO30Y2KI€HHOro cocroaumii (B 59B), ecm gacTuna — 3/1€KTPOH.

e CpaBHUTH Pe3y/IbTaT Ui SHEPIUU OCHOBHOI'O COCTOSIHUSA C OLEHKOM, II0JIy9aeMOi U3 COOTHONIEHHs] HEOIIpee-
JIEHHOCTEMH.

o BorumcmTh MUHIMAIBHY IO SHEPTUIO, KOTOPYIO HEOOXOIMMO COODITUTE STEKTPOHY, YTOOBI OH TOKHUHYJI SIMY, €CJIA
IepBOHAYAIBHO 3/IEKTPOH HAXOOUTCA B OCHOBHOM COCTOAHUM.

e OO6CyIuTH HOJIy9IeHHbIE PE3YIbTATHL.

3HaveHHs IapaMeTpPOB:
a) Uy =0,1 3B, d =6 uum;
6) Uy =0,253B, d =5 uum;
B) Uy = 0,4 3B, d = 4 aum;
r) Uy =0,553B, d = 3 uum;
a) Uy =0,5 3B, d =4 1w
e) Uy=0,33B,d=5nuum

I-2. YHacTura ¢ Maccoit m HaXOAUTCS B OJJHOMEPHON MTOTEHITNAJIBLHOMN aMe:

Uy upu x < 0
U(z)=< 0 mpu 0 <z < d
Uy opu x > d

rme Uy > 0 u d — 3a7addble TapaMeTphl.
e BriBecTm ypaBHeHHe 119 YPOBHEH SHEPIUH IACTUIIHL.

e Pemus rpaduaecku 310 ypasHenue (C MOMOIIHIO KOMTBIOTEPA), HANTH MTPUOINKEHHBIC 3HAUCHU IHEPTAU OC-
HOBHOTO W MEPBOTO BO30YKIEHHOTO cocTosHMI (B 3B), ecmm gacTuiia — 3JI€KTPOH.

o CpaBHUTH Pe3yJbTaTl [l SHEPIUU OCHOBHOI'O COCTOSHUS C OLIEHKOM, 110JIy4aeMOil U3 COOTHOLIEHUs HEOLIpeie-
JIEHHOCTEMN.

o BorumcimTs MUHIMAIBHY IO SHEPTUIO, KOTOPYIO HEOOXOIMMO COOOIIUTD SIEKTPOHY, ITOOBI OH HOKHUHYJI SIMY, €CJIA
IePBOHAYAJIbHO JIEKTPOH HAXOAUTCA B OCHOBHOM COCTOAHUU.

e O6CynuTh 110/TyYeHHBIE PE3Y/IbTATHL.

3HadeHus napaMeTpoB:
a) Uy =0,1 3B, d = 6 uum;
6) Uy =0,25B, d =5 uum;
B) Uy = 0,4 3B, d = 4 aum;
r) Uy =0,553B, d = 3 aum;
a) Uy =0,5 3B, d =4 uum;
e) Uy =0,33B,d=4uum.
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3. YHacTuma ¢ Maccoil m HaXOIUTCS B OJHOMEPHON ITOTEHITUAILHOMN sMe:
U, mpu x < 0
U(z)=< 0 mpr 0 <z < d
U, npu x > d

rae Uy > 0, Uy > 0, u d — 3amanmbie mapamerpst (U; > Us).

BoiBecTu ypaBHenwue j1si ypOBHeH SHEPIUN JACTHUITHL.

Pemus rpaduveckn 310 ypaBHeHue (¢ MOMONIIBIO KOMIBIOTEPA), HafiTH NMPUOJIMIKEHHOE 3HAYEHNE SHEPTUN OC-
HOBHOrO cocroanus (B 3B), ecim wacruna — 3€KTPOH.

CpaBHUTH pe3y/IbTaT [JIS SHEPTUHA OCHOBHOTO COCTOSHHUS C OIE€HKOM, TOIyIaeMOi 3 COOTHOIIEHUs HEOIIPe Ie-
JIEHHOCTEHA.

Boruncants MUHIMAJIHHY 10 S9HEPTHIO, KOTOPYIO HEOOXOIMMO COOOIIUTD SIEKTPOHY, ITOOBI OH HOKHUHYJI SIMY, €CJIA
IePBOHAYAJIbHO JIEKTPOH HAXOAWTCA B OCHOBHOM COCTOAHUU.

O6cynuTh MOTydYeHHbIE Pe3YIbTATHL.

3HaveHNs MapaMeTpoOB:

a) U; =0,253B, U, =0,19B, d =6 um;
6) U; =0,33B, Uy, =0,2 5B, d =5 uum;
B) U; =0,53B, Uy = 0,4 5B, d = 4 auv;
r) Uy, =0,73B, U, =0,5 3B, d=3 m
,E[) Ul :0,55 3B7 U2:0,3 SB, d =4 Hm.
e) Uy =0,45B, U, =0,353B, d =5 um.
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4, YHactuma ¢ Maccoil m HAXOIUTCs B ABYMEPHOU ITOTEHITHAILHON sMe:

U(x’y):{o nmpu 0 <z <dy, 0<y <dsy

Uy BHE SIMBL

rme Uy > 0, d; n dy — 3a/1aHHBIE TAPAMETPHI.

BeiBecTu ypaBHeHUe 1719 ypOBHEH SHEPIUH JACTHUIIHL.

Peums rpadudecku 310 ypasHeHue (C NOMOMIBIO KOMIOBIOTEPA), HAfiTh IPUO/IMZKEHHOE 3HAMEHHE SHEPIHU OC-
HOBHOrO cocroznus (B 3B), ecam wacTuna — 3€KTpPOH.

CpaBHUTH pe3y/IbTaT JJIS SHEPTUHA OCHOBHOTO COCTOSIHHUS C OIE€HKO, TTOTyIaeMOi W3 COOTHOIIEHUs HEOIpeIe-
JIEHHOCTEHA.

Borancants MUHIMAJIHHY 10 S9HEPTHIO, KOTOPYIO HEOOXOIMMO COOOITUTD SIEKTPOHY, ITOOBI OH HOKHUHYJI SIMY, €CJIA
IePBOHAYAJIBHO 3JIEKTPOH HAXOAUTCA B OCHOBHOM COCTOAHUM.

O6cynuTh MOTyYeHHbBIE Pe3YIbTATHL.

3HayeHHUsI TapaMeTpPOB:
a) Uy =0,153B, di =6 um, d2 = 7 HM;
6) Uy =0,2 3B, di =5 mM, d2 = 6 HM;
B) Uy = 0,4 3B, di =4 5m, d2 = 5 M
r) Uy =0,53B, di =3 M, d2 = 4 105
a) Uy =0,353B, di =4 am, d2 = 4 awm;
e) Uy=0,35B,di =4 um, d2 =5 M

I-5. HacTuma ¢ Maccoil m ABUXKETCS B TPEXMEPHON chepudecKu CUMMETPUIHON ITOTEHIINATBHON sSMe:

r>a,

0, r<a,
U(r) = { U,

rae Up > 0 — rirybuna sambl, @ — PajuyC SMBbL.

BriBecTu ypaBHeHUe [1jisl ypOBHe 3Heprun dacTunsl. OrpaHUYNTHCS CJIyYaeM CTAlMOHAPHBIX COCTOSHUM,
B KOTOPBIX BOJIHOBasi (PYHKIMsI 3aBHCHUT TOJBKO OT PaJWaJIbHOM IIepEMEHHOH 7.

Pemwms rpadwaeckn 910 ypaBHeHne (C mOMOUWIBIO KOMIBIOTEPA), HAWTH IPUO/IMKEHHbIE 3HAIEHUS SHEPIUH OC-
HOBHOI'O COCTOsIHHS U IIEPBOr0 BO30Y2KIEHHOro cocroanms (B 3B), ecam wacTtuna — 3/1€eKTpoH.

CpaBHUTH pe3y/IbTaT JJIS SHEPTUHA OCHOBHOTO COCTOSIHUS C OIEHKOM, TTOTyIaeMOi W3 COOTHOIIEHUs HEOTPeIe-
JIEHHOCTEHA.

Boruncants MUHIMAJIBHY 10 SHEPTHIO, KOTOPYIO HEOOXOIMMO COOBITUTE SIEKTPOHY, YTOOBI OH OKHUHYJI SIMY, €CJIA
IePBOHAYAJIBHO 3JIEKTPOH HAXOOUTCHA B OCHOBHOM COCTOAHUM.

O6cynuTh MOTyYeHHBIE Pe3YIbTATHI.

3HadeHus napaMeTpoB:
a) Uy =0,1 5B, d =6 uum;
6) Uy =0,25B, d =5 uum;
B) Uy = 0,4 3B, d = 4 aum;
r) Uy =0,553B, d = 3 aum;
a) Uy =0,3 3B, d =3 uum;
e) Uy=0,255B,d=4,5um



II. F'apmoHnYecknii OCIUILIATOD.

e BoiBectu Gopmysy i MIOTHOCTH BEPOATHOCTU QO (2Z) OOHAPYKHUTH KJIACCHIECKHUN OCHUILIATOD C 33IaHHOM
sueprueil F B Touke ¢ koopaunaroil x. Macca ocumuiaropa m, dacrora Kojaebanuii w.

Ykazanme: Cumrars, 910 BepoarHOCTL dw(r) OGHAPYKUTH OCHWIIATOP B mHTEpBasne (r,x + dr) paBHa OT-
momrenmio 2dt/T, rne dt — BpeMs MPOXOXKEHUS OCIMJIATOPOM STOr0 WHTEpBasia, 1 — mepmosn konebGanuit
OCITUJLISITODA.

e Tlocrpouts rpaduku BOIHOBOM (yHKINE rapMOHIYIECKOTO OCIUJUIATOPA U IUIOTHOCTU BEPOSITHOCTH o(X), ecan
OCLMJIIIITODP HAXOJIUTCS: a) B CTAIMOHAPHOM COCTOSHUU C = n;; 0) B CTAIMOHADHOM COCTOSIHUH C 1 = M.

Cpasuurs rpaduku mia o(x) ¢ upenckasaHueM KIACCHIECKOW TeOpUH FapMOHUYECKOrO OCHm/uIATopa (¢ Toi
ke sueprueii). Kaxue BbIBOIbI MOXKHO C1€1aTh U3 9TOr0 CPABHEHUHA!

Yxkazanwne: I'pacdbuku cTpositcss ¢ moMoInbio KoMobioTepa. [Ipu nocrpoennn rpaduKOB HUCIIOIH30BATH B
KAad9eCTBe MePEeMEHHO 6e3pa3sMepHyo KoopamHaTy ©* = x/xg, Tae To = \/h/mw.

BapuaHTbl 3HaYEHUH 1| U Mgt

)n, =1, ny, =T, 2)n =2, ny,=28;
3) n1:1, n2:97 4) n1:2, n2:6;
5) n1:1, n2:57 6) n1:1, n2:8;
ny =2, ny=T, 8)ny =1, ny,=E6;
9) ny = 2, Ng = 57 10) ny = 27 Ng = 9;
11) ny = ]., Ng = 57 12) ny = 2, Ng = 10;
13) ny =3, ny =T, 14) n; =3, ny =38;
15) ny =9, Ng = 57 16) ny = 4, Ng = 7;
17) ny =9, Ng = 67 18) ny = 4, Mg = 935

19) ny = 3, Ng = 97 20) ny = 4, Nng = 6.

IIpumep odopmienus rpacdpuka

Ynle) = ﬁ sin () (2)
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Puc. 3. Bosmosas dbynxmus 1), (x) (a) u miorHocTs BeposTHOCTH po(x) = 13 (x) (6) mIa mepBoro BO36YKIEHHOrO
COCTOSTHUS JACTHUIHI B “O€CKOHEYHO IUIyDOKON” OJHOMEDHOH IIOTeHNNAILHON SMe HNIMPUHGL [.



