Mathematica 4.0

3ausarue Nel

5 cents6ps 2008 r.

AHHOTALMSA

Ha mepBoM 3aHATHM HEOOXOAMMO MO3HAKOMHUTCA ¢ WHTepdeiicom cuctemsbl. Paccmorpers
OCHOBHBIE NTPHEMBI pabOThl ¢ 0A30BBIMH THIIAMHU JAHHBIX, 1 HEKOTOPHIMH BCTPOCHHBIMU (PyHK-
HUsAMH cucTeMbl. Heo0XoanMo mo3HaKOMHUTCS € TIOHATHEM 100CMAHO8KU, PACCMOTPETh BO3MOXK-
HOCTb CO3AaHusl (PyHKLMI MOIb30BaTENs.

IIpocreifne BbIYUCACHUS

3aganne Nel

HOJ’Iy‘II/ITL OCTaTOK M LCIYIO YaCThb OT YaCTHOI'O ABYX LECJIbIX YHCCII.

3aganue Ne2

HOJ’IyLII/ITB CITMCOK )ICJ'IHTGJ'IGﬁ 3aJaHHOT'O LIEJIOro 4YHucia.

3aganne Ne3

[TonyunTh HaUMEHbIIIEE O0IICe KPATHOE M HAUMOOJIBIINKA OOIIUH ASTUTEIb ITOCIICI0BATEIIBHOCTH T1e-
JIBIX YHCEIL.

3ananue Ned

Haiitu n-e npocroe uucno.

3aganue Ne5

Bbruncants Gaxkropuan 3aJaHHOTO LEIO0T0 YHCIIA.

3aganue Ne6

[TomydnTh HECKOJIBKO pa3 OJHY H Ty K€ IOCIEI0BATeILHOCTh BEIICCTBCHHBIX ICEBIOCTYYaHBIX
uycen x B auanaszone z € [0, 1].

3aganue Ne7

[Tosy4uTh HECKOJIBKO Pa3 OIHY U Ty JKE TOCIEN0BATENBHOCTD MOCIEN0BATENBLHOCTD LENBIX MCEBIO0-
CIydYailHbIX yrcen © B auamnaszone x € [—10, 10].



3aganue Ne8
BBIYHCIUTD BBIpAKEHUS:

a). Yro GosbIle M HACKOJBKO: € Win 7¢?
L,
b). 0,754/0,5 — =v/4;
). 0,75,/05 = V4;

L n(9) - ()

c). 1002 ;
8,15/14,36

d). ——F——;
24,364 /8,734

1 1
e). sin <arctg <2> + arcctg (2)>;

12,4+ 0,6/0,0548
038972

).

g). cos(3 - arctg(3))Ln(1 + v/10).
Kaxmoe BbIpaskeHHe HEOOXOIUMO BBIYHMCIIHTD B IBYX CTHIISX:

® B «OOBLIYHOM) BXOJHOM Q)opMaTe — BBIPAXCHUC 3aIllMCBIBACTCA B OAHY CTPOKY IIO IIpaBHJiaM,
CXOOHBIM C IIpaBHIIaMU JII000TO SI3BIKa MMporpaMMHUpPOBAHU,

® B «COBPEMEHHOM) BXOJIHOM (hopMaTe — BBIPAKEHHE 3aIIUCHIBAETCS C IOMOILBIO 111a0JI0Ha BBO-
Jla TI0 MpaBWJIaM, CXOJHBIM ¢ MpaBmiiaMu penakropa Equation Editor.

CpaBHI/ITb IMOJIYUYCHHBIC pPE3YJIbTAThI. HO6I/ITBC${ TOTO, YTOOBLI OHU OBLIH OJJMHAKOBBEI.

3amanue Ne9

BbInosnHUTh BRIYMCICHUSA 110 GOpMYsIaM, IPUCBOUB MEPEMEHHBIM X, Y, 2 HEKOTOPbIE ONpPE/IEICHHbIE
3HaueHus. s kaxaoi (popMynbl BBIYMCICHUS MPOBECTH C MOMOIIBIO HEMEIJICHHOTO U OTJIOXKEH-
HOT'O IIPUCBAaWBAaHMsI, IIPU OTOM IIEPEMEHHBIE X, Y, 2 NOJYy4YarOT HAa4aJbHbIC 3HAYEHUs CHaydaia 1o, a
3areM mocie omnpeneiaeHus nepeMeHHsx a u b. [Ipocneants, B Kakux ciiydasx NEpeMeHHbIe a U b
«3aHOBO IepecuuThIBatOTCS». [locie kaxxaoro BelYMCICHUs yOparh u3 namstu Mathematica orpe-
JIeJICHUS BCEX NMepeMeHHbIX. Boruucnuts a u b, eciu:

a). a= Vo b=z (arctg(z) + e~ @),

b a=y+— b= (141 (5)):
y+ =

1+ sin® 1
¢). a= +sin’(z +y) + x; b = cos® <arctg ())
z

2 2x
1+ 22y?

xr —




3aganue Nel(

BrINONHATE BBIUKCIICHUS, UCTIONB3YSl KOMIUICKCHYIO apudmetuky. [lyctb v = a+i-b, y = c+1 - d.
Brraucianrs:

Vo tg(x +1) (y - e_x> sin (2) + lnm

Y

3anucaTh BELIECTBEHHYIO 1 MHUMYIO YacTH pe3yJibTara. BeIYMCINTh MOy Ib U apryMEHT HOJTYYEH-
HOT'O KOMIUIEKCHOTO yHciia. [1oayduTs 4nciao, KOMIIEKCHO CONPSKEHHOE K PE3YIbTaTy.

(I)yHKHI/II/I moJib30oBarTeJid

3ananue Nell

Hanucars QyHKIMIO, KOTOpask YMCIEHHO BBIYMCISET BhIPAXKEHUE!

Vo +4

\/E—i_\/x—i-?)—l

e' ™" + cos(x)

Saganue Nel2

Hanmcatp QyHKIMIO, KOTOpast OBl BEIYUCIISUIIA 1IEI0€ TICEBIOCIyYaifHOe YHCIIO N0 MpaBHiIaM, 3a/1aH-
HBIM I10JIb30BareseM. [ eHepaTop NceBIoCITyYalHbIX YUCENT:

zit1 = (a-x; +b) mod MAX,

3nech a u b — HekoTopsie KOHCTaHTHI. M A X, — BepXHss rpaHulla Auana3zona reHepanuu. [Ipuvem
a paBHBIM 123, b paBHbIM 12345, a M AX, paBHbIM 255. Bo3bMeM 1 paBHBIM 23.

BBIuMCINTh HECKOIBKO MEPBBIX MCEBA0OCIyYaliHBIX YUCEN B MocieaoBarenbHocTi. Halitu nepu-
OJ1 IOJTy4eHHOTO TeHeparopa. M3mennTs 3Hauenus a u M AX,. [IpoBepuTh, Kak 3TO MOBIHSIO HA
«Ka4eCcTBO» T€HEeparopa.

3aganue Nel3

Hanmcarp ¢yHKIHIO, KOTOpast Bo3Bpaimaia Obl 3HaueHue True, eciii ee apryMeHT HAXOTUTCS B 3a-
mTpuxoBaHHOU obnactu Ha Puc. 1, u False, eciu Her.

24 LY, & VA
-5 0 1 3 7 10

Puc. 1:

Samanue Nel4

Hanmcatp QyHKIMIO, KOTOpasi IPUHUMAET KOOPJIUHATHI IEKApTOBbI & ¢ TOYKH M BO3BpAIaeT 3Haye-
Hue True eciau Touka NPUHAUIEKUT 3aIUTPUXOBAHHOM obnactu Ha Puc. 2, u False, eciiu He npuHaz-
JICHKHUT.



AY

|

Puc. 2:

3amanue Nel5

Hanmcarp ¢yHkiuto, kotopas:
® JJIsl IEJIBIX apTyMEHTOB BO3BPAILlAeT CIUCOK ECATUYHBIX (P apryMeHTa;

® JJIsl BELUIECTBEHHBIX apIyMEHTOB BO3BpAIllaeT CIUCOK LU(p B MALIMHHOM IPEICTABICHUN ap-
TYMEHTa, COBMECTHO C KOJINYECTBOM LU, HAXOAALIUXCS CII€BA OT ACCSITUYHONU TOUYKH.

[IpoBeputh kak paboraer moiyueHHas (YHKIUS C LEIbIMHU, BEIICCTBEHHBIMU, PAllMOHAIBHBIMUA U
CHUMBOJJIBHBIMH (HCOHpGI[CJ'ICHHI)IG CHUMBOJIBI U KOHCTaHTBI) apFYMeHTaMI/I.
3aganue Nel6

Hanucarp ¢ynkuuto, kotopas:
® IS IOJIOKUTEIbHBIX apTYMEHTOB OIpeeIsieT JpOOHYIO YacTh YNCIa;
® I OTPHULATENbHBIX APIYMEHTOB BBIYHCIISET 3HAUEHUE CUHYCA apryMEHTa.

[TpoBeputh kak paboTaer monyueHHast GYHKIIHS.

3aganue Nel7

Hanucars ¢ynkuuto isUnder, kotopas mpoBepsieT, HaXOAUTCS JIM TOYKA, 3a/laHHasi CBOMMHU JeKap-
TOBBIMH KOOpJMHATAMH HA INIOCKOCTH, HIKE KPUBOM, 3aaHHON Kak ¢yHKims ¢(z). CIucoK Koop-
JIMHAT TOYKH — TepBbiil aprymedt ¢yukimu isUnder, ¢pyukuust g(x) — BTopoit aprymMeHT (QyHKIHH
isUnder. B kauectBe npumepa B3aTh g(z) = 22 - sin(x); KOOPAMHATHI TOYKHM — BEIIECTBEHHBIE YHC-
Ja, ToyYaeMble ¢ MOMOIIBI0 TeHeparopa MCeBIOCTYYAiHBIX YHUCENT B AUANA30HE T € [Tymin, Tmaz),
Y € [Ymins Ymaz] @min = Tmin = =35 Tmaz = Tmax = 3). IIpOBECTH BBIYUCICHUS TSI IPYTHX
HapamMeTpoB 3aaun: GYHKIUMHU () U 3HAYCHUH Trnin, Timazs Ymins Ymaz-



3aganue Nel8

Hanmcare (GyHKIMH, BBIYUCISAIONHE APe(OBYIO0 CKOPOCTh (v) U MOABMIKHOCTE (f1) DIECKTPOHOB B
GaAs, NTBUTAIONIUXCS TIOJ BO3ACHCTBUEM DIIEKTPUYECKOTO 1moiisl (£) ¢ HanpsHKEHHOCTBIO, H3MEHSIO-
wetica ot 0 mo 10 kB/cMm:

E(1+ BF*

Tac:

Ey=4000 B/cm
w1 = 8000 cm?/B-c
k =4

B =0.05

3aganue Nel9

CormpoTuBiieHHE KPEMHUS BCIICJCTBUE JBIKCHUS DJIEKTPOHOB (€CITU MpeHeOpedhb MBIKEHUEM JIbI-
POK) OmuChIBaeTcs cienyromen Gopmymoii:

e p — yAeIbHOE COMpOTHBICHUE B OM - M, ¢ — 3apsia SIEKTPOHA, 1 — KOHIICHTPAIHSI dJIEKTPO-
HOB, [t — WX MOJBIKHOCTh. PaBHOBECHAsI KOHIICHTPAIHS 3JIEKTPOHOB B JIETMPOBAHHHOM KPEMHHUH
OIHCHIBACTCS CIEAYIONIEH (POpMYIIOii:

1
n:2(N+\/N2+4n?),
3

rae N — KOHIIGHTpalus MPUMECH C CM °, n; — KOHIEHTpalusi COOCTBEHHBIX HOCUTENEH 3apsiaa.
Jlyis pacueTa OABMYKHOCTH (i BOCIIONIB3YEeMCsI CIISAYIOICH YIPOIICHHON (HhOpMYIIOu:

T —2.42
K= Ho ()

Ty ’
po = 1330m%/B - ¢, Ty = 300K. KoHuentparmeil cOGCTBEHHBIX HOCUTENEH 3apsaa B MOIyTpO-
BOJIHUKE HA3bIBAIOT KOHLICHTPALIUIO 3JIEKTPOHOB UM JBIPOK B MOJYIPOBOJAHMKE, HAXOJSAIIEMCS B CO-
CTOSIHUM TEPMOJMHAMUYECKOTO paBHOBeCcHs. DopMmyria, ONMMCHIBAIOIAs 3aBUCUMOCTh KOHIIEHTPALIUU
COOCTBEHHBIX HOCHTENEH 3apsisia B KPEMHUH (72;) OT TEMIIEPaTypbl MOXKET OBITh 3aliCaHa B CIEIYIO-
IEM BHUJIE:

3\ 1/2 3/4
2mmok mim;
ns = |40, ( 2o ) ( e h) T3/2¢~ o/ 2T
h mg
Ee k03¢ dunineHTs UMEIOT CIeAYIOmNe 3HAYCHHUS:
Kos¢ppuuuent 3HaueHue Onucanue
M, 6 KonuuecTBO 3KBUBAJICHTHBIX 3JICK-
TPOHHBIX JOJIHH B KPEMHHH
mo 0.91095 x 1073%r  Macca nokost 3JIeKTpoHa
g3 [IK
k 1.38066 x 10™*°— IloctostaHAas bonsnMmana
KT
h 6.62618 x 10734 JIs - ¢ INocrosunas [1nanka
m; 0.33 myg OddexTrBHAS Macca MEKTPOHA
my, 0.56 myg D¢ dexTuBHas Macca TBIPKU



TemmneparypHasi 3aBUCUMOCTD LIMPHUHBI 3aIIPELICHHON 30HBI B KDEMHHH C XOPOILIEH TOYHOCTBIO OIU-

CBhIBaeTCs (DOPMYIION:
E, T?
E,=|Ey— —+—
¢ ( a0 T+Egz>q’

tne Eyp = 1.179B, E,; = 4.73 x 107B/K, Ep = 636 K, ¢ = 1.60219 x 107! Kn — 3apsn
snektpora.! Co3narh GyHKIHMIO, PACUMTHIBAIONLYIO 3aBUCHMOCTh CONMPOTHBIICHHS KPEMHHS OT TEM-
neparypsl (1" € [300; 500]). st pacyera B3sTh TPH 3HAYCHHUSI KOHIICHTPALIUH JICTUPYIOIICH TPHUMECH:
1.0 x 1083 em™3, 1.5 x 1083 em™3, 1.0 x 10 em—3.

IMoacranoBku

3aganue Ne2(

I[Tp1 moMoIIM MOACTAHOBOK 3aMEHMTh B opMmysie ax’ + 2 mapaMeTp a Ha 3HadeHue 2, 55.

3aganne Ne21l
sin(z® + 22% + = + a)

4o + 322+ 2+ Db
0, mapeMeTpsl a, b YUCIEHHBIMU 3HAaYeHUAMHM. [10IyYHUTh YMCIIEHHOE 3HAYEHHE MOTYYEHHOIO BhIpa-

KECHUA.

[Ipu momo1y nMoICTaHOBOK 3aMEHUTH B opMyIie HEPEMEHHYIO T 3HaU€HHEM

3aganue No22

14+ a?
[Ipu moMoIM MoACTaHOBOK 3aMEHUTH B popMyjie —— MapamMeTp a Ha BbIpakeHHe 8 + d, a ma-
c

pameTp ¢ Ha BeIpaxkenue d + 4d>. 3aTeM B IOJNy4eHHOU (OpMyJe 3aMEHUTh BhIpaxeHue 8 + d Ha
sin(d). 3areM MOJOKUTH TTApaMeTp d PaBHBIM 2 M MOIYYUTh YHUCICHHOE 3HAYCHHUE BBIPAKCHUSL.
3aganue Ne23

PanuannHoe pacupeaciICHUC IMJI0THOCTHU IIa3Mbl UMECT CJ'IG)IyIOIHI/Iﬁ BUI:

(r— rmaz)2>

exp | —p=——3

[Tpu moMoIIyM MOJCTAHOBOK 3aIMCATh YETHIPE BapUAHTA 3TON (QYHKIIHH MPU CICTYIOMNX 3HAYCHUSIX
JokanbHBIX mapamMeTpoB (i = 1.0, 7 = 0.5, 75 = 0.15), (1 = 0.5, e = 0.5, rs = 0.15),
(u=1.0, 1m0 =03, 7rs = 0.15) u (= 1.0, e = 0.5, 75 = 0.1).

3aganue Ne24

C IOMOIIBIO MOACTAHOBOK B BbIPAKCHUH

sin(x) + sin(2z) + cos(az?/2)
2 + sin(z)

3aMEHHUTh TPUTOHOMETpUYECKHe (DYHKIMU MEPBBIMU JBYMs WIEHAMH pasjioxeHus B psn Teitnopa,
3aTeM HapamMeTp a 3aMCHUTDb HepeMCHHOﬁ T, U IOTOM 3aHYJIUTh BCC CTCIICHU HepeMeHHOfI I, BBIIIC
IIEPBO.

'Crnenyer oTenbHO BEIYMCIIMTD CIOKHBIN KO3QQHUIMEHT B IPaBOil YacTH (GOPMyYIIbI IS KOHIIEHTPAIMH COOCTBEHHBIX

HOCHUTEJIEH U U3MCHUTH €0 PasMEPHOCTD C M73 Ha CM73.



3aganue Ne25

B BbIpaskeHUH & - i C TIOMOIIBIO CITUCKA MOJICTAHOBOK 3aMCHHTD:
e rHaa-+i-byHaa—1i-0b;
e rHac+i-byHac—i-b;
e rHal+i-byynal—i-b.

[TomydeHHOE pe3yNBTUPYIONIEE BHIPAKEHHUE YIIPOCTUTH C MOMOIIBIO TIPABWII MOACTAHOBKHU.



