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To pass current very easily from one part of a circuit to
another.
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This symbol is used in circuit diagrams where wires
cross to show that they are connected (joined). The
'blob' is often omitted at T-junctions, but it is vital to
include it at crossings.
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In complex circuit diagrams it is often necessary to
draw wires crossing even though they are not
connected. | prefer to use the 'hump' symbol shown on
the right because the simple crossing on the left looks
like a join where you have forgotten to add the 'blob'!
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Supplies electrical energy.
Single cells are often wrongly called a battery, but
strictly a battery is two or more cells joined together.
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Supplies electrical energy. A battery is more than one
cell.
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. Supplies electrical energy
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Supplies electrical energy.
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plin yo 45 ghile 4wy &O
ol oS w1 g glose Howe
2338 0 gld

A safety device which will ‘blow’
(melt) if the current flowing through

it exceeds a specified value.
Cus &3 Ly 45 puw HI 4id> g0
Sy o Jade gal
L e LS Sy Loygiloygdulil 5
0 oo Lidwl FLJy gl 3
L5048

Two coils of wire linked by an iron
core. Transformers are used to step
up (increase) and step down
(decrease) AC voltages. Energy is
transferred between the coils by the
magnetic field in the core. There is
no electrical connection between the
coils.

Golrus ¢l o) 4 Jladl
FUy s 40 SuSeiSIl oyl do
oy 90 Lol Wby 0 e
ey Ol ylue Lole Ol yluo
) 4 =8l Jladl slizrs 4
Sl

A connection to earth. For many
electronic circuits this is the OV (zero
volts) of the power supply, but for
mains electricity and some radio
circuits it really means the earth. It is
also known as ground.

tg_;j 3 J‘}_":_? 3 Jj_’;j_& 3 GSJJ.S/ 3 L:LAY

dxld jI a2 xiabgl sl ¢ 4Ll

douS Has 4o Ty SRSl il 48 dae &
LS e

A transducer which converts electrical energy to light.
This symbol is used for a lamp providing illumination,
for example a car headlamp or torch bulb.

JoS yes 4 1y SRS 501 48 due &

A transducer which converts electrical energy to light.
This symbol is used for a lamp which is an indicator,
for example a warning light on a car dashboard.

ClasS 4 SRS g3l de &

A transducer which converts electrical energy to heat.

i 501 4 SRS @301 Ja &
- ($S52)

A transducer which converts electrical energy to
kinetic energy (motion).
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s 4y SOFSAI $3a51 Ju

A transducer which converts electrical energy to
sound.

s 4y SOFSAN $3a51 Ju

A transducer which converts electrical energy to
sound.

OLasz Of J1 4S5 ol&ia 45 puw jI Lid> &0
Cwl oSe dad o Lopial 4 JouwaS WS Heue
9 Ubly bl gl Lwe Lo o7 31 axn
ST 63551 Jdu ol gl 4y 2Bl g0 any
0 318 oolidwl S)ygw SuSlSe sl 4o
LopS

A coil of wire which creates a magnetic field when
current passes through it. It may have an iron core
inside the coil. It can be used as a transducer
converting electrical energy to mechanical energy by
pulling on something.

TOVE I TRV T U S

g o 0310 HLES A4S HlSha Hylisd LS SO
e 31 S ey e ) glase Hee ol
0 90 &) 0 LS ol edlaiwl S

A push switch allows current to flow only when the
button is pressed. This is the switch used to operate a
doorbell.

Dy Jgoro jeb 4o oylid LS g ol
0 0310 HLid 48 alSis cdbly o (gusy)
L3525 a (Gsals) 3Ly osh

This type of push switch is normally closed (on), it is
open (off) only when the button is pressed.

Sl Ho 4SS LSl gigals —Gdgy LdS SO
e 13 0uz ssae oilal 248 0 5B s
LA

SPST = Single Pole, Single Throw.
An on-off switch allows current to flow only when it is
in the closed (on) position.

e g 90 9 LS 2 4 42l L glose
IS 90 gLose oyl eP Lol dpS I 48 Wl 4T
adl> wds ool J1 el Ho dwl syle e ywos

plS o 4 LS 48 0500 Sz S s
Wbl o ghgols g 03940 Juado ywo g3 o2 3
Odigy = geals —Gdey LS cdudS gl ol 4

Cliss

SPDT = Single Pole, Double Throw.

A 2-way changeover switch directs the flow of current
to one of two routes according to its position. Some
SPDT switches have a central off position and are
described as 'on-off-on'.

Gl 4S8 Goals - Gy LI padew O
CpdS o 0o ladwl gl G Wby
e o Bsols gbyy ayls
. i J_.!g S
DPST = Double Pole, Single Throw. (DPST)
A dual on-off switch which is often used to switch
mains electricity because it can isolate both the live
and neutral connections.
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Le DPDT _axy 53,5 o oolifwl Laygsigs
0 Gwl ghgols A4S 3 bwg adls SO slylo

L Ly
' wsSas 4yl
(DPDT)

DPDT = Double Pole, Double Throw.

This switch can be wired up as a reversing switch for a

motor. Some DPDT switches have a central off

position.

NC- sjuo= COM- 3L Jsaxs y4by= NO -

o S S s S L Jyers peho =
JU ¢l 9038 o JJUS w801 g
AC220 5Lty o 3155 e ods 8 gy0ls &
cdols Jaadie 1)

An electrically operated switch, for example a 9V
battery circuit connected to the coil can switch a 230V
AC mains circuit.

NO = Normally Open, COM = Common,

NC = Normally Closed.

bl 1 el passs

JUL Ol gdry LS 0 942 1y gloye Soglis
51 LED 31 sysue gLosz 35S 2542 sl
QS5 H ghx® 2335 0 oo Liiwl Gyl

oo Liinl Siucls Of yldo dgx Swslin 5 o3l

L3338

A resistor restricts the flow of current, for example to
limit the current passing through an LED. A resistor is
used with a capacitor in a timing circuit.

w90 J1 gBlg o Liwgdy yuiio Swglis
ooliwl glose JiS Gg> Yaero g ol JuSdS
pbils coued Uidyy aabil tuisile 3345
30 03 Folh ola) pabiS Ly Hedsw Segw
LSS of i d

This type of variable resistor with 2 contacts (a
rheostat) is usually used to control current. Examples
include: adjusting lamp brightness, adjusting motor
speed, and adjusting the rate of flow of charge into a
capacitor in a timing circuit.

0 0o Lidwl LSy JHUS Ggx Ygemo g ol
L2348

This type of variable resistor with 3 contacts (a
potentiometer) is usually used to control voltage. It can
be used like this as a transducer converting position
(angle of the control spindle) to an electrical signal.

$hsS ay Ly Ysans yuids doglin gs3 ool
0038 yuid Ol 4o 4 gyl ol L K28 sla
pan | 92 A4S Gwl ol >l b @ylas sl o
..l_'l_cc;_nl_“non.g.wj 03> &5 |y ol Lo sl
g3 o= QB 9o JUIHs1 Jady 4 Liws
sla C&.A_QL'UMC&.LMW‘;LA S g Lo

Lol HLS 48 ola o5gyy yo ¢ s805 yuiis
wl eI paBis L i 400 gLl )ik Ciog Lia

3355 o o Lidul (Preset)

This type of variable resistor (a preset) is operated
with a small screwdriver or similar tool. It is designed
to be set when the circuit is made and then left without
further adjustment. Presets are cheaper than normal
variable resistors so they are often used in projects to
reduce the cost.
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D85 RS L g g lie 49 HeS Jb &
DR = Light. s 0 yusd o cwglio yl Lis .
(555 cwl 2yl3 &eylis) Dependent Resistor J‘I‘_"I;':
(595 G0y lin)
A transducer which converts brightness (light) to
resistance (an electrical property).

Lod yus§ Ly g=o Goglio 49 Oyl g Jlun &
RN S S W B W) I R W )

A transducer which converts temperature (heat) to
resistance (an electrical property).

bl 1 el passd

SO LR [ Y PR T & - DES TR Y R Y
Ol ylan Ggx Guglin of 3@ o)L SO0 Wby
2048 o sdLidwl lajlad aye L Sgls

A capacitor stores electric charge. A capacitor is used
with a resistor in a timing circuit. It can also be used as
a filter, to block DC signals but pass AC signals.

20 9 03 Ly iyl e gHLs g ool
LU0 38 el Gwyy Ll i

A capacitor stores electric charge. This type must be
connected the correct way round. A capacitor is used
with a resistor in a timing circuit. It can also be used as
a filter, to block DC signals but pass AC signals.

0 odlaiwl g3y glayigad Ho yurie OHLB
L3348

A variable capacitor is used in a radio tuner.

FigS aay Lo Yoame yuiie I g5 o)
Ol fosd o paladd of WiSle gyl ) Lo Sz
Jhao 48 251y asls (Slylawe 50 gL g
papler HLso Gl 9 LIS ol juid 4

S i 1y ol

This type of variable capacitor (a trimmer) is operated
with a small screwdriver or similar tool. It is designed
to be set when the circuit is made and then left without
further adjustment.

bl 31 srals passl

a8y 31 olusr ssae eilal Leid 48 SLU
LA 0 |y

A device which only allows current to flow in one
direction.

2085 4 SRS i i &
LED

oudad Hed D0

A transducer which converts electrical energy to light.

O Huol oolidiwl 45 pls 3435 ¢35 &
e S H1 1y sald JLdy 45 cwl a8
- paa ) o

> 43> Zener

A special diode which is used to maintain a fixed
voltage across its terminals.
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A light-sensitive diode.

bl 31 srals passl

S lS WS e Gl 1y glose Hsdwo il 4T
L Gsdd Hlde god 4 gy Hedunidlss
Sl o S

A transistor amplifies current. It can be used with other
components to make an amplifier or switching circuit.

LS WS 0 a0edd 1y glase seiwa Sl S
L ool Hlde goid 4o Ly Heluidlys
A L

A transistor amplifies current. It can be used with other
components to make an amplifier or switching circuit.

PNP ) g5ty 3sit 55

09oLe Ygna ) et 4 S Haun il 4T &
Ll o plus (S0

A light-sensitive transistor.

b 31 grals pissS

S SIS 50 4 e Jie O

A transducer which converts sound to electrical
energy.

R-YVSPIE SYSE T [RPS SETRN e

A transducer which converts electrical energy to
sound.

S Oge 4y Sy ST S0l Jue O

A transducer which converts electrical energy to
sound.

speaker 3.,

Gogdd (Ol yldn Hd ouidS Gugds Ko Olad
ce29sB K g 390 K Lol suddsS

An amplifier circuit with one input. Really it is a block
diagram symbol because it represents a circuit rather
than just one component.

ab 1 srals aassd

399 0 JLS 4o JUIy sxS o)l A0l Gy Faddy

A voltmeter is used to measure voltage.
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An ammeter is used to measure current.

b sle glose xS o)l dbl Sz Jlogdl s IS
oo Lliiwl oS L ol o &0 d9d> Hd pS
..‘»_9.5: 0

A galvanometer is a very sensitive meter which is used
to measure tiny currents, usually 1mA or less.

Il e JUSaw JS gLl S oS sl
9 Iy goysl Gws 4 Sy @ aSweliwl
Lo s lidwl Ol aT o o puilS

o pal xS 03l udl Ggr ¢l awy Jo pal
- Y

An ohmmeter is used to measure resistance. Most
multimeters have an ohmmeter setting.

Azl jI graiz o9l

930 gl eal Galiuyd Ly GlsS cun

A device which is designed to receive or transmit radio
.signals. It is also known as an antenna
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	فرایندآزمایش واندازه گیری وتاثیرگرما  
	1-    دماسنجي (شناخت و معرفي كميت هاي دماسنجي ، درجه بندي دماسنج ها ، كاربرد دماسنج ها و …) 
	فرایندآزمایش واندازه گیری وتاثیرجرم ،مواد،مایعات وگازها  
	 فرایندآزمایش واندازه گیری وتاثیرالكتريسيته 
	فرایندآزمایش واندازه گیری وتاثیرالكترومغناطيس  
	فرایندآزمایش واندازه گیری وتاثیرنور  
	 فعاليت هاي آزمايشگاهي مورد انتظار زيست شناسي که درسه حيطه ي مشاهده ، فعاليت ذهني و فعاليت عملي مورد ارزشيابي قرار مي گيرددرزیرآمده است ،که بایدآزمونگرآزمایشگاه زیست هم ابزاروملزومات موردنیازآزمایش راتشخیص دهدوهم کاربردهرکدام رابداند . 
	الف) حيطه ي مشاهده  
	ب ) حيطه ي مهارت هاي ذهني  
	ج) حيطه ي فعاليت هاي عملي  

	اتصالات وسيمها
	منابع انرژي
	لامپ ، گرمکن ، موتور ، بيزر ، زنگ
	کليدها
	مقاومت ها
	خازنها
	ديودها
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	صوتي
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	 ديگرعلائم
	گیت AND  
	گیت OR  
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	گیت NAND  
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	گیت XOR  
	گیت XNOR  
	 
	استاندارد شغل و آموزش 

	 
	طول دوره آموزش              :    40   ساعت 
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	شيوه ارزشيابي  
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