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ÄÀÌÆÓÓËÀÃ×ÈÉÍ ÝÑÝÐÃ��ÖÝË, ÕÓÂÈÉÍ ÝÑÝÐÃ��ÖÝË

CONDUCTOR RESISTANCE AND RESISTIVITY

Äàìæóóëàã÷èéí ýñýðã³³öýë íü ò³³íèé äîòîîä á³òýö øèíæ ÷àíàð, õýì-

æýýíýýñ õàìààðíà.

Ìåòàëë äàõü öàõèëãààí ã³éäëèéã ç°°ã÷ äàìæóóëëûí ýëåêòðîíóóä õ°ä°ë-

ã°°íèéõ°° ÿâöàä êðèñòàëëûí îðîíò òîðûí çàíãèëààí äýýð áàéãàà ýåðýã

èîíóóäòàé ì°ðã°ëä°í öàõèëãààí îðíîîñ îëæ àâñàí ýíåðãèéíõýý çàðèìûã

àëäàíà. �³íèé óëìààñ ýëåêòðîíóóäûí õ°ä°ëã°°í óäààøèð÷ öàõèëãààí

ã³éäýëä ýñýðã³óöýë ó÷èðíà.

Ìåòàëë äàìæóóëàã÷èéí ýñýðã³³öýë R íü óóë äàìæóóëàã÷èéí óðò ℓ-òýé

øóóä, õ°íäë°í îãòëîëûí òàëáàé S-òýé óðâóó õàìààðàëòàé.

R ∼ ℓ; R ∼ 1
S

Ýíäýýñ R ∼ ℓ

S
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R = ρ
ℓ

S

Ýíä: ρ áîäèñûí äîòîîä á³òýö øèíæ ÷àíàðààñ õàìààðñàí êîýôôèöèåíò.

Áîäèñ á³ðä °°ð óòãàòàé. �³íèéã äàìæóóëàã÷èéí õóâèéí ýñýðã³³öýë ãý-

íý. Íýãæ íü Îì · ì.
Õóâèéí ýñýðã³³öëèéí óðâóó õýìæèãäýõ³³íèéã õóâèéí äàìæóóëàë ãý-

íý. Ìåòàëë á³ðä íýãæ ýçëýõ³³í äýõ ÷°ë°°ò ýëåêòðîíû òîî, òýäãýýðèéí

÷°ë°°ò çàìûí äóíäàæ óðò õàðèëöàí àäèëã³é áàéäàã ó÷èð õóâèéí öàõèë-

ãààí ýñýðã³³öýë °°ð °°ð áàéäàã.

Òåìïåðàòóð èõñýõýä êðèñòàëëûí îðîíò òîðûí çàíãèëààí äýýð áàéãàà

àòîì áà èîíóóäûí äóëààíû õýëáýëçëèéí äàëàéö èõñýæ ÷°ë°°ò ýëåêò-

ðîíóóäòàé ì°ðã°ëä°õ íü îëøèð÷, òýäíèé íýã ç³ãò ÷èãëýñýí õ°ä°ëã°°íä

óëàì èõ ñààä ó÷ðóóëàõ ó÷èð äàìæóóëàã÷èéí ýñýðã³³öýë èõñýíý.

Öåëüñèéí òýã òåìïåðàòóð äàõü äàìæóóëàã÷èéí ýñýðã³³öëèéã R0 õàðèí

t0C òåìïåðàòóð äàõü ýñýðã³³öëèéã Rt ãýâýë ìåòàëëûí ýñýðã³³öýë òåì-

ïåðàòóðààñ õàìààðàõûã äàðààõ áàéäëààð áè÷èæ áîëíî:

Rt = R0(1 + αt0)

Ýíä áàéãàà α áîë ìåòàëë äàìæóóëàã÷èéã íýã ãðàäóñààð õàëààõ ³åèéí

ýñýðã³³öëèéí °°ð÷ë°ëòèéã Öåëüñèéí òýã ãðàäóñûí ³åèéí ýñýðã³³öëèéí

óòãàíä õàðüöóóëñàí õàðüöààãààð òîäîðõîéëîãäîõ á°ã°°ä ³³íèéã ýñýð-

ã³³öëèéí òåìïåðàòóðûí êîýôôèöèåíò ãýíý.

Ìåòàëëä α > 0 ýëåêòðîëèòîä α < 0 áàéäàã. Ìàíãàí çýðýã õàéëøèä α

ìàø áàãà óòãàòàé áàéäàã ó÷èð ýäãýýðèéã ýòàëîí áà õýìæèã÷ áàãàæèéí

íýìýëò ýñýðã³³öýë õèéõýä õýðýãëýäýã. Äàìæóóëàã÷èéã õàëààõàä ò³³íèé

õýìæýý ÿëèõã³é °°ð÷ë°ãä°í°. Èéìä ýñýðã³³öëèéí °°ð÷ë°ëò°ä õóâèéí

ýñýðã³³öýë ãîëëîõ ³³ðýãòýé. R = ρ
ℓ

S
áàéäãèéã òîîöâîë õóâèéí ýñýð-

ã³³öýë òåìïåðàòóðààñ õýðõýí õàìààðàõûã

ρt = ρ0(1 + αt0)
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ãýæ áè÷èæ áîëíî.

α òåìïåðàòóðààñ òóí áàãà õàìààðäàã ó÷èð õóâèéí

ýñýðã³³öýë òåìïåðàòóðààñ øóãàìàí õóóëèàð õàìààð-

íà.

Ìåòàëëûí ýñýðã³³öýë òåìïåðàòóðààñ õàìààðàõ ³çýãäëèéã àøèãëàí

ýñýðã³³öëèéí òåðìîìåòð õèéäýã. Èéì òåðìîìåòðèéí àæëûí áèå áîë-

ãîæ öàãààí àëòàí óòñûã àâäàã á°ã°°ä ò³³íèé ýñýðã³³öýë òåìïåðàòóðààñ

õàìààðàõ íü ñàéòàð ñóäëàãäñàí þì. Óòàñíû ýñýðã³³öëèéí °°ð÷ë°ëòèéã

õýìæñýíýýð òåìïåðàòóðûí °°ð÷ë°ëòèéã ìýääýã. Èéì òåðìîìåòðèéã ìàø

áàãà þìóó èõ °íä°ð òåìïåðàòóðûã õýìæèõýä ãîë÷ëîí õýðýãëýäýã.

Æèøýý: Äàìæóóëàã÷èéí äèàìåòð 2.5ìì, óðò 12.4ñì. Äàìæóó-
ëàã÷èéí ò°ãñã°ë³³äýä 16B õ³÷äýë °ã°õ°ä ò³³ãýýð 1.25A ã³éäýë

ã³éæ áàéâàë äàìæóóëàã÷èéí õóâèéí ýñýðã³³öëèéã òîäîðõîéë.

ÁÎÄÎËÒ: Äàìæóóëàã÷èéí ýñýðã³³öëèéã R = ρ
ℓ

S
òîìü¼îãîîð îëäîã.

Ã³éäëèéí õ³÷ õýëõýýíèé õýñãèéí Îìûí õóóëèàð:

I = U

R
áà

³³íä äàìæóóëàã÷èéí ýñýðã³³öýë R−èéí îðîíä äýýðõ òîìü¼îã îðëóóëáàë:

I = U

R
= U

ρ
ℓ

S

= U · S

ρℓ
áîëíî.

Ýíäýýñ ρ = U · S

I · ℓ

õ°íäë°í îãòëîëûí òàëáàé

S = πd2

4 ≈ 4.9 · 10−6ì2
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ρ = 16B · 4.9 · 10−6ì2

1.25A · 12.4ìì ≈ 0.05Îì · ì áîëíî.

Æèøýý: Õýðýâ õ°íã°í öàãààí äàìæóóëàã÷èéí ýñýðã³³öýë 0.1Îì,
ìàññ íü 54ã áîë äàìæóóëàã÷èéí õ°íäë°í îãòëîë, óðòûã òóñ, òóñ
îë.

ÁÎÄÎËÒ: Äàìæóóëàã÷èéí ýñýðã³³öëèéã R = ρ
ℓ

S
òîìü¼îãîîð îëîõ áà,

äàìæóóëàã÷èéí ìàññ m = ρ
′
V áîëíî. ρ

′
-äàìæóóëàã÷èéã õèéñýí áîäè-

ñûí íÿãò, ρ-äàìæóóëàã÷èéí õóâèéí ýñýðã³³öýë

R = ρ
ℓ

S
Ýíäýýñ

ℓ = RS

ρ
(1)

Äàìæóóëàã÷èéí ýçëýõ³³í V = ℓ · S Òýãâýë: m = ρ
′
ℓS

Ýíäýýñ: S = m

ρ′ℓ
�³íèéã (1) òîìü¼îíä îðëóóëàí áè÷âýë:

ℓ = RS

ρ
=

R
m

ρ′ℓ

ρ
= Rm

ρρ′ℓ
.

Ýíäýýñ ℓ =
√

Rm

ρρ′ ;

Òîìü¼îíä ìýäýãäýæ áóé óòãóóäûã îðëóóëáàë:

ℓ ≈ 8.3ì; s = 2.4 · 10−6ì2 áîëíî.

Æèøýý: 200C òåìïåðàòóðò çýñ óòàñíû ýñýðã³³öýë 50Îì áîë

−300C òåìïåðàòóðò ò³³íèé ýñýðã³³öýë ÿìàð áàéõ âý? (α =
0.0004ãðàä−1)

ÁÎÄÎËÒ: Þóíû °ìí° 00C òåìïåðàòóðò çýñ äàìæóóëàã÷èéí ýñýðã³³ö-

ëèéã îëíî.



5

Rt = R0(1 + αt0)

.

Ýíäýýñ R0 = Rt

(1 + αt0)
Ìýäýãäýæ áóé °ã°ãäëèéã äýýðõ òîìü¼îíä îðëóóëáàë:

R0 = 49.6Îì áîëíî.

−300C òåìïåðàòóð äàõü äàìæóóëàã÷èéí ýñýðã³³öëèéã îëáîë:

R2 = 49Îì áîëíî.

ÄÀÑÃÀË ÁÎÄËÎÃÎ

1. 0.9êì óðò, 10ìì2 õ°íäë°í îãòëîëòîé õ°íã°í öàãààí óòàñíû ýñýðã³³öýë

2.5Îì áîë õóâèéí ýñýðã³³öëèéã òîäîðõîéë.

2. 5ìì2 õ°íäë°í îãòëîëòòîé, 200ì çýñ óòàñíû ýñýðã³³öëèéã îë.

3. Äîîð äóðäñàí äàìæóóëàã÷äèéí àëü íü èõ ýñýðã³³öýëòýéã áîäîæ îë.

• 6êì óðò, 0.5ìì2 õ°íäë°í îãòëîëòîé çýñ.

• 1.2Îì ýñýðã³³öýëòýé äàìæóóëàã÷.

• 100ñì óðò, 0.8ìì2 õ°íäë°í îãòëîëòîé ì°íã°.

• 4ì óðò, 2ìì2 õ°íäë°í îãòëîëòîé íèõðîì.

4. 2B õ³÷äýëä õîëáîñîí íýã äàìæóóëàã÷ààð 0.4A ã³éäýë, í°ã°°ã°°ð 0.04A

ã³éäýë ã³éíý. Àëü äàìæóóëàã÷ íü èõ ýñýðã³³öýëòýé âý?

5. 60Îì ýñýðã³³öýëòýé öàõèëãààí õàëààãóóð áýëòãýõèéí òóëä 0.6ìì2 îãò-

ëîëûí òàëáàéòàé ÿìàð óðòòàé íèõðîì óòàñ àâàõ âý?

6. Õ³íèé áèåèéí öàõèëãààí ã³éäýëä ³ç³³ëýõ ýñýðã³³öëèéí òàëààð ìý-

äýýëýë öóãëóóë. Ýíý ýñýðã³³öëèéí õýìæýý þóíààñ õàìààð÷ áîëîõûã

òîãòîîæ öàõèëãààí ã³éäëèéí àþóëã³é àæèëëàãààíû òàëààð èëòãýë

áýëòãýýðýé.


