XapkiBcbkuil HaioHaIbLHUM YHiBepcuTeT iM. B.M. Kapasina

HHI xomn'toTepHoi Qi3MKHN Ta eHEePreTHKHU

Cneuyianvnicmos _npukjaana gizuka Cemecmp 7 -it

Hasuanvna oucyunnina @yHKuionanvHi mamepiaiu HempaouuiiuHoi enepzemuxu

Ipukan BupimeHHs 3a1a4

3aBaanHsa Ne3

3asoanna 1: Buznauumu sika wacmuHa akyCmuyHux Koausans 0yoe "sumopooicena’ npu
memnepamypi T = 0.5T p ? T p— memnepamypa /lebas.
IineHicTs craniB y moxeni Jle6ast D(w)=aw®. [Ipu Temneparypi T p OymyTs 3aiiHsti Bei cranu

®p
i3 yactoramu 10 @,,. KilbKicTh aKyCTHYHHX KOJNMBAHb TOPIBHIOBATUME N, = J' an’do=aw} /3.
0

ITpu remneparypi 0.57 p Oy ayTh 3alHATI CTaHU 0 €HEPTiT 0.5%w),.
KinbKicTh aKyCTHYHHX KOJUBAHb 3 eHepriero MeHmIow 0.57 p TopiBHIOBaTHME
wp /2

3 . .
N, = j aw*dw =a(a) o/ 2) /3=aw; /24. YacTuHa "BUMOPOKCHUX" CTaHIB JOPIBHIOE:
0

(N, =N,)N, =7/8

3aoaua 2 : B excnepumenmanvHiil Yycmano8yi GUMIPIOBAHHS MENIONPOGIOHOCI NI080OUMbCS
nocmitina menioga nomyaichicms P= 30 Bm 0o mopys yuninopuunozo oopasy diamempom 2 cm.
3paszox mae oosocuny | =7 cm. Ilicna ecmanosnenns cmayionapnoeo npoyecy 8i0edeHHs mena
oyu eumiprosani memnepamypu 060x kinyis 3paska. T1 = 100 C, T2 = 55 C.

Busnauumu sixutice mamepian (kpemuiti abo eepmaniti) 00CAi0HCYB8ABCS 8 eKCHEPUMEHMI.

—I-PT\ Tennonposionicmo kpemuiio 150 Bm/(m*K), Himeyuuna — 70
| | = 0 Bm/(w*K).
| | l 1 l : . dQ
v Tak stk mpouec CTAllIOHAPHUI:—* = P = const

P
dr < Pl
P=-nPep=—_=s - _2
Max°M A_lT SAT

TenmonpoianicTs nopiBHIOE 148.62 BT/( MK ). JlocmimkyBanuii MaTepial — KpeMHIH.

3asoanna 3: Hanuwims po3nodin @epmi-lipaxa. Y mooeni 8inbHUX e1eKMPOHIB, 86AAHCAIOUU
wupury nepexionoi 3onu pienoi kT oyinumu yacmky sinoHux enexmponie npu T=100K . E r= 3
eB;k=8617*107eB/K.



[lIuprHa 30HU TOPIBHIOE ¥ = kT =100*8.617*10°eB. YacTKa BUIBHHX €IEKTPOHIB
W/E; =8.617%107 /3=2.87%10"".

3asoannsa 4: /[ns enexmponocmavanus 0yOuHky Heooxiono 150 kBm * 200 na micays.
Bsaowcarouu cepeoniti nomik coHAyHux npomenis na k6. m, 500 Bm na k8. m., BUsHauUmMu niowy
COHAYHUX bamapell i3 KPeMHII0 He0OXIOHY 015 eleKMPONOCMAYAHHsL OYOUHK) .

Koeghiyienm suxopucmosyearnozo ghomoenekmpuuHo2o nepemeoprosaya 3 ypaxye8auHam
amMop@Ho20 KpeMHito Hanienpogionuxie - 15 %.

CepenHst OTYXHICTh CIIOKMBaHA OyIMHKOM JOPIBHIOE IV =144 /(30*24)=0.2 kBm. Cepenns

HOTYXHICTb, SIKa BUPOOJISAETHCS | k6. M COHSIUHOI OaTapei, wo dopisHioe W, =500%*0.15="75Bm.
JIns eHepromnocTadyants OyIUHKY HEOOXIZHO BCTAHOBUTH S =W /W, =200/75=2.67M % COHsUHI

Oarapei.

3agoannsa 5: 3a axoi 006x#cuHY X6UNT eEKMPOMACHIMHO20 GUNPOMIHIOBAHHS BUHUKHE
gomonpogionicme y Himeyuuni?

Hlupuna enepeemuunoi winunu y Himewuuni Wy =0.75 eB;h = 6.62 - 1073* Ik - ¢ ; ] MeB =
1.6 * 100 gpe,

Jlnsi BAHUKHEHHS ()OTOMPOBITHOCTI HEOOX1THO 1100 €Heprisi KBaHTa CBiTiIa Oyia OUIBIIOO 32
BEJIMYHMHY CHEPreTHYHOT IIiTMHK. KpuTyHa eHepris A0piBHIOE ho=W,. s cBiTia y Bakyymi

. . o 27 .
3aKOH AucHepcii o =ck , Ie - WBUAKICTb CBITIA, k - XBUJILOBUM BEeKTOpP. Tak sk k = - TO JIOBT1

XBUII A CHEPTisi KBAHTIB JOPIBHIOE E = o JIsist BAHUKHEHHST (JOTOMPOBIHOCTI HEOOXiTHO

. . he
. TaxuM YMHOM, TOBKMHA XBWJI1 MOBUHHA OYTH MEHIIIOKO HIK A = W

g

he
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_6.62%10 ope*c*3%10cm/ ¢

= =1.655*10"*cnm.
0.75*1.6*10™ “ ape
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