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OINHOMEPHAAI TEOPWsSI PACCESIHMA

[> with(plots) :
| with(plottools):
[> frm: =axes=boxed,gridlines=true,labeldirections=[horizontal,vertical],h labelfont=[TIMES,BOLD,16],titlefont=

[TIMES,BOLD,20] ,font=[TIMES,BOLD,20] ,symbol=solidcircle,symbolsize=18,legendstyle=[font=["TIMES" ,BOLD, 18],
location=bottom] ,size=[900,600];

Jim = axes = boxed, gridlines = true, labeldirections = [ horizontal, vertical], labelfont = [ TIMES, BOLD, 16, titlefont = [ TIMES, BOLD, 20, font = [ TIMES, 1)
BOLD, 20], symbol = solidcircle, symbolsize =18, legendstyle= [ font = [ "TIMES", BOLD, 18], location = bottom], size = [ 900, 600 ]

i OBIMIA IIO,
YpaBHeHue llpeamMHIrepa OIA paccesiHMs YacTul Ha b6apbepax

~
1. B ogHOMEpHOM ciyyae orepaTtop I'aMuisToHa (OIepaTop HOIHOI sHepriu ) H nMeeT B 00LIeM Clydae BUJ:
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3neck U(X) - IOTEHIUATBHAS SHEPTUS CIICTEMBI.

2. IToTeHIIIaIBHBIM GapbepoM Ha3bIBaeTCsA 00IACTh 3HAUCHIUIT IO TEHIIIAIBHOI SHepI I BOII3U ee MAKCIMATbHOTO B TaHHOI 001acTH

KOOPJANHAT 3HadeHus. [Ipu 5ToM IpermonaraeTcs, 9To Ha OeCKOHEUHOCTII IIOTEHINATbHAS YHEPTI U 100 MOTOHHO yOBIBAeT, 1100

CTPEMUTCS K HEKOTOPBIM ITOCTOSHHBIM 3HAUSHIIIM.

3. B Kk1accudeckoil MeXaHIKe JBIDKEHIE B IOTEHIIANIBHOII IMe BCera OrpaHIYeHo TOUKaMH IIOBOPOTAa Ha KOHEYHOM HHTepBane. Takoe

JIBIDKEHIIA Ha3bIBaeTcs (PHHHTHBIM (KOHeUHBIM). /[BIDKeHIIe BHE IOTEHINAILHOI MBI He OTPAHITIEHO XOTA OBI ¢ OHOIT CTOPOHEL.

IToaToMy Takoe ABIDKEHIE Ha3bIBaeTcs HHPHHUTHBIM (0eCKOHeUHBIM). B KBaHTOBOIT MeXaHIIKe (PHHHTHOMY ABH:KEHHIO COOTBETCTBYeT

CHOEeKTP 3Hepruii ¢ KOHEYHbIM HJIH CYeTHBIM MHOKECTBOM SHepreTHuecKux ypopHeii. Taxoii cieKTp Ha3bIBaeTCs THCKPETHBIM.

VIHUHITHOMY IBIDKEHHIO B KBAHTOBOI MEXaHUKE COOTBETCTBYET HeNpPePLIBHBII CIIeKTp dHeprHii, T.e. WICIO JOITy CTUMBIX YHepIiii

3aHIMAeT OIIpe/Ie/IeHHY 0 YacTh BEIIECTBEHHOII ocl. B 3ToM ciryuae ynoOHee 11 OIMICaHUS COCTOSHII HCTIONb30BaTh HE SHEPTHUIO a

| IMITy TEC P TN BOTHOBE 4ncio k=p/A.

| 3aroToBKH pyHKIHIi

> Ul:=(x)->x"2/ (x"4+1) ;

U2:=(x,k,a)->2*k*2/cosh (k* (x-a)) *2;

U3:=(x,a,b,U0,Ul) ->piecewise (x<-a,U0,-a<=x and x<=b, U1,U0);

U4:=(x,a,b,c,U0,U1,U2)->piecewise (x<a,U0,a<=x and x<=b,Ul,b<=x and x<=c, U2,U0);

UD:=(x,k) ->k/cosh (k*x) *2;

> plot (Ul (x),x=-6..6,frm,color="DarkGreen" ,filled=true, thickness=2,title="lpumep Gapbepa c sMomu",6 labels=["x",6"U
(x)"1);
picU2:=plot(U2(x,1,0) ,x=-5..5,frm,color=blue,filled=true, thickness=2, transparency=0.7, title="BesoTpaxaTelbH

norenuman Baprmana",labels=["x","U(x)"],view=[-5..5,0..2.5]);
picU3:=plot(U3(x,3,4,0,4) ,x=-10..10,frm,color=red,filled=true, thickness=5, transparency=0.7,title=
"[IpsAIMOYTONIbHE Gapbep KOHeuYHOM BHCOTH",labels=["x",6"U(x)"],view=[-10..10,0..5]);

plot(U4(x,-5,4,6,0,3,-2) ,x=-10..10,frm,color=gold, filled=true, thickness=5, transparency=0.7,title=
L ﬂp;moyronbmlﬁ Hecmempnqﬂnﬁ Gapbep c sIMOM KOHeuHoM ruy6mus",labels=["x",6"U(x)"],view=[-10..10,-3.5..6]);
IIpumep 6apbepa ¢ siMOii
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YroIbHbIH PHYHBII 6apbep ¢ IMol KOHEYHOH ITyGHHbI
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3. CrannoHnapHoe ypaBHeHHe IlIpexunrepa 111 0 JHOMEPHOT0 HH(GHHITHOTO IBIDKESHILT IIMEeT TaKoil BII:
A gos T s N O S e s
Hy(x. E)=| 5—(p )" + U(x) |y(x; E) = | -~———— + U(x) |y(x: E) = Ey(x; E)
2m 2m P
x
Peuienuem ypasHeH s ACIAIOMCA 60THOGbIe (YHKYUU COCMOAHUI ¢ QUKCUPOSAHHOTL SHep2uell, T.¢.
maxie coCmosiHUs, B KOMOPLIX UsMepeHlle dHepaull 6ce20a bydem 0asams 3HaveHue sHepauil pasHoe E.

AHHYHbIE YCJIOBHS /ISt BOJHOBBIX (GYHKIHI HeNpepbLIBHOIO CIIEKTPA HMEIOT TAKOM BHJL :
4 .1. J{na uacmuyol, sHepaus KOMopOoLl Nexicum Gbille ePXHez0 3HAUeHUs NOMEHUYUATLHOTLI SHep2ull, GOTHOGAs (PYHKYUL Y (X,
a) Bnpedene x— + o cmpemumes
K 60THOBOII YYHKYULL C60O0OHOII Yacmuysl ¢ PUKCUPOSAHHOTI IHepaulell :
ik o x -ik | x
: + +
lim x;E)=4 e =~ +B,e
Jm w(xE)=d, 4

30ecw Ik e A4 . B, - éonHoguie yucia 1 aMniunyovl B npeoeie x— + 0.

CMBICT 9M020 2PAHIYHO20 Y06l COCIOUN B MOM,

4mo npu yoaneHu om ooaacmil 63auMoO0eticmeus Yacmuyol ¢ noiem,

uacmuya 06uXcemcs Kak c60600Has Yacmuya.

Bce ocmanshule epanuiHbie YCI06UsL CULLIGKU OCMAIOMCS. B Cllle.

4.2. I'panuunsie ycnosus Ha Kpasax paspvl606 NOMEHUUANLHOU IHEPZUNL OCIMAIOMCA MeMU Jice, 4o U PaHbule.

A
Ecnu nomenyuansuas sHepausi Kaxk yHKyua KoopouHamul B moyke x0 umeem 6ecKoHeuHbIil NO IHePZUU PA3PIG MO GOTHOG6AA PYHKYUA
v(x; E) B npedene x—x0 cmpeMumes K Hyo :

lim y(x; E) =0.
x—0



