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M  u

Cc em hc sinh  thn  mn !

Tip theo cc sch gio khoa Cng ngh  Trung hc c s v lp 1 0,  11 ,  
sch gio khoa Cng ngh 1 2 s gip cc em lm quen vi  hai  l nh  vc 
k thut quan trng l :

  K thut in  t  ngnh k thut ng  dng nhng quy lut tng tc 
gia ht in  t (lectron)  vi  cc trng in  t v cc cht,  quy lut 
ca dng in  t trong mch in   ch to cc thit b  in  t v 
h thng in  t dng trong sn xut v i  sng.

  K thut in   ngnh k thut ng dng cc nh  lut v nhng hin  
tng in  t cng nh vic sn xut v s dng in  nng trong 
thc tin.

Sch gm hai  phn :

  Phn  mt  K thut in  t :  Ngoi  bi  g ii  th iu  v vai  tr v trin  
vng  pht trin  ca ngnh  K thut in  t,  ni  dung  c trnh  by 
theo quan  im h thng,  gm 4 chng :  l inh  kin  in  t,  mt s 
mch  in  t c bn,  mt s mch  in  t iu  khin  n  g in  v 
mt s th it b  in  t dn  dng.

  Phn hai  K thut in :  c trnh by thnh 3 chng :  mch in xoay 
chiu ba pha,  my in ba pha v mng in sn xut quy m nh.

Nhng hiu bit ny lm c s  cc em p dng vo cuc sng ca bn 
thn v cng ng hoc hc tip cc chuyn ngnh k thut sau ny.

Sch c bin  son  trn  c s k tha nhng u  im ca sch gio 
khoa tr  c y vi  tinh  thn  i  mi  phng php hc tp theo hng 
tch cc,  ch  ng,  sng to.  V vy,  trong  qu trnh  hc tp,  cc em cn 
tch cc tham gia cc hot ng do cc thy,  c gio t chc  t mnh 
khm ph,  chim lnh  v vn  dng kin thc,  bin n thnh hiu  bit c 
ch  ca ring  mnh.

Chc cc em thnh cng !
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Phnmt

K thut in t
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Bit c vai  tr v trin  vng pht trin  ca ngnh k thut in  t 
trong  sn  xut v i  sng.  

K thut in t l ngnh k thut cn rt non tr so vi cc ngnh ngh 
khc.  Nm 1 862,  s pht minh ra l thuyt trng in t ca Mcxoen mi 
t nn mng cho k thut in t.  Th nhng s ra i ca n  lm thay 
i su sc ton b cc hot ng ca th gii.  

I  vai tr ca k thut in t trong sn xut v i sng

K thut in t l ngnh k thut mi nhn, hin i,  l n by gip cc 
ngnh khoa hc k thut khc pht trin.  K thut in t  thm nhp v 
c ng dng rng ri trong mi lnh vc sn xut v i sng.  

1 .  i  vi  sn  xut

K thut in t  m nhim chc nng iu khin v t ng ho cc 
qu trnh sn xut,  nhiu cng ngh mi  xut hin lm tng nng sut 
v cht lng sn phm :  

  Ch to my l ngnh then cht ca cng nghip nng,   dng nhiu 
loi my ct gt kim loi lm vic theo chng trnh k thut s.  

  Trong ngnh luyn kim,  qu trnh nhit luyn bng l cm ng dng 
dng in cao tn  nng cao c cht lng sn phm.

  Trong cc nh my sn xut xi mng,  vi cc thit b in t,  vi x l 
v my tnh  t ng theo di v iu khin ton b qu trnh sn 
xut ra thnh phm.  

Bi 1
Vai tr v trin vng pht trin 
ca ngnh k thut in t 
trong sn xut v i sng
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  Trong cng nghip ho hc,  c bit lnh vc in ho nh m, c,  bo 
v chng n mn kim loi  gn lin vi k thut in t cng sut.  

  Cng vic thm d v khai thc cc ti nguyn  di thm lc a hay 
trong lng t u s dng rt nhiu thit b in t.  

  Trong nng nghip,  k thut cao tn cng c ng dng vo qu trnh 
ch bin hoa mu v thc phm.  K thut lnh v chiu x gip cho 
vic bo qun thc phm c tt hn.

  Trong ng nghip,  ngi ta dng my siu m  tm ra cc n c,  
nng cao c nng sut nh bt hi sn.  

  Trong ngnh giao thng vn ti,  k thut in t  ng dng o c 
cc thng s bay,  ch huy cc chuyn bay,  dn ng tu bin,  li t 
ng,  kim tra hnh l v hnh khch ra sn bay  bo m an ton 
tuyt i cho mi chuyn bay.  

  Ngnh Bu chnh -  Vin thng  nc ta  c bc nhy vt.  T k 
thut tng t (Analog)  -  tn hiu bin i lin tc theo thi gian sang 
k thut s (Digital)  -  tn hiu ri rc theo thi gian.  Cc tng i in 
t s,  cc h thng thng tin di ng nh Vinaphone,  Mobiphone, 
Viettel. . .   ho mng trong ton quc.  Vic thng tin lin lc gia 
mi ngi  trong nc v trn th gii  c thc hin d dng, 
nhanh chng v tr thnh nhp sng hng ngy ca nhn dn.  

  Ngnh pht thanh truyn hnh  thng qua v tinh ph sng gn nh 
ton quc.  Qun o Trng Sa cng c xem truyn hnh cng vi 
Th  H Ni.  H thng truyn hnh cp  ng thi truyn c 
hng chc knh truyn hnh khc nhau  phc v yu cu ngy cng 
cao ca nhn dn.  H thng truyn thanh khng dy c iu khin tt,  
m t xa s thay th cho h thng truyn thanh c dy,  m bo thng 
tin n mi min ca T quc.  

Hy nu cc ng dng ca k thut in t trong sn xut m em bit.  

2.  i  vi  i  sng

K thut in t c vai tr nng cao cht lng cuc sng cho con ngi.

  Trong ngnh kh tng thu vn, k thut in t  t ng o c v 
cung cp c nhiu d liu cn thit  vic d bo thi tit c nhanh 
chng v chnh xc.  

  Trong lnh vc y  t,  nh c k thut in t m cng vic  chn on 
v iu tr   t c nhiu thnh tu to  ln.  Cc  my in tim, 
in no,  cc  my X quang,  my in chm,  my siu m,  my chp 
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ct lp,  my chy thn nhn to   c   cc  bnh vin  gip cc 
bc  s trong cng vic  chn on,  iu tr,  chm sc  sc  kho cho 
con ngi.  

  Trong cc ngnh thng mi,  ngn hng, ti chnh, vn ho, ngh thut...  
k thut in t cng c ng dng nhiu v  to iu kin gip cc 
ngnh  pht trin, lm cho i sng nhn dn ngy cng nng cao.

  Cc thit b in t dn dng nh :  radio -  casset,  tivi,  my ghi hnh VCR, 
u a CD, VCD, DVD v c my tnh in t  c mt  hu ht cc 
gia nh.  T em nh n c gi,  ai ai cng c tip xc v s dng cc 
thit b in t.  

Hy nu cc ng dng ca k thut in t trong i sng.  

II  Trin vng ca k thut in t

K thut in t  v ang pht trin mnh m,  c th ni gn nh 
thay i hng ngy.  T ch cc thit b in t phi dng n in t chn 
khng,  nay  c thay th bng cc dng c bn dn v IC.  K thut s 
(k thut vi x l,  my tnh in t. . . )  ra i  l cuc cch mng trong 
ngnh k thut in t.  

  Trong tng lai,  vi tc  pht trin nh vy,  k thut in t s ng 
vai tr l b no cho cc thit b v cc qu trnh sn xut.  

  Nh k thut in t m c th ch to ra cc thit b m nhim c cc 
cng vic m con ngi khng th trc tip lm c nh vic thm him 
trn Sao Ho, Mt Trng...

  Nh k thut in t m cc thit b s thu nh th tch,  gim nh khi 
lng v cht lng ngy cng tng cao.  V d,  chic tivi s ch nh mt 
tm lch treo tng vi hnh nh, mu sc v m thanh cht lng cao.

Bi vy,  vic hc tp v hiu c cc kin thc c bn ca k thut in 
t  tr thnh nhu cu cn thit i vi mi ngi.  

Cu hi

1 .   Nu  vai  tr  ca k thut in  t i  vi  sn  xut v i  sng.

2.   Hy nu  nhng  ng  dng  ca  k thut in  t c dng  trong  g ia 

nh  em.
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Chng 1

Linh kin in t 

in tr - t in - cun cm

Bit c cu to,  k h iu,  s l iu  k thut v cng dng ca cc 

l inh  kin  in  t c bn :  in  tr,  t  in,  cun  cm.  

Mch in t c cu to bi hai loi linh kin chnh l linh kin th 
ng v l inh  kin  tch  cc.  Linh  kin  th  ng  bao  gm :  in  tr,  
t  in,  cun cm.. .  Linh kin tch cc bao gm :  it,  tranzito,  tirixto,  
triac,  IC. . .

I  in tr (R)

1 .  Cng  dng,  cu  to,  phn  loi ,  k h iu
a)  Cng dng 

in tr l linh kin c dng nhiu nht trong cc mch in t.  Cng 
dng ca n l hn ch hoc iu chnh dng in v phn chia in p 
trong mch in.

b)  Cu to 

Ngi ta thng dng dy kim loi c in tr sut cao hoc dng bt 
than phun ln li s  lm in tr.  Hnh dng mt s loi in tr cho 
trn hnh 2 -  1 .

c)  Phn loi 

in tr c phn loi theo :  
 Cng sut :  cng sut nh,  cng sut ln.
 Tr s :  loi c nh hoc c th bin i (gi l bin tr hoc chit p).
  Khi i lng vt l tc ng ln in tr lm tr s in tr ca n thay 
i th c phn loi v gi tn nh sau :  

Bi 2
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+ in tr nhit (thermixto)  c hai loi :  

  H s dng :  khi nhit  tng th R tng.

  H s m :   khi nhit  tng th R gim.

+ in tr bin i theo in p (varixto)  :  khi U tng th R gim.

+ Quang in tr :  khi nh sng ri vo th R  gim.

Mt s loi in tr than

Mt s loi in tr cng sut

 Mt s loi chit p (Bin tr)

Hnh 2    1 .  Hnh dng mt s loi in tr,  chit p

d)  K hiu

Trong cc s  mch in,  ngi ta k hiu cc in tr nh hnh 2   2.

Hnh 2    2 .  K hiu in tr trong mch in

a)  in tr c nh ;   b)  Bin tr ;  c)  in tr nhit ;  

d)  in tr bin i theo in p ;  e)  Quang in tr.

a) b) d) e)c)
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2.  Cc s l iu  k thut ca in  tr

a)  Tr s in tr :  cho bit mc  cn tr dng in ca in tr.
 n v o l m ().
   1  kil m (k)      = 103   (vit tt l 1K).
   1  mga m (M)  = 1 06  (vit tt l 1M).
b)  Cng sut nh mc :  l cng sut tiu hao trn in tr m n c th 

chu ng c trong thi gian di,  khng b qu nng hoc b chy,  t.  
n v o l ot (W).

Mt in tr c thng s :  2  K,  1  W.  Em hy gii thch cc thng s .  

II   T in (c)

1 .  Cng dng,  cu  to,  phn  loi,  k hiu
a)  Cng dng  

T in c  tc  dng ngn cch dng in mt chiu v cho dng in 
xoay chiu i  qua.  Khi mc  phi hp vi  cun cm s  hnh thnh mch 
cng hng.

b)  Cu to  

T in l tp hp ca hai hay nhiu vt dn ngn cch nhau bi lp 
in mi.  

c)  Phn loi 

Ngi ta cn c vo vt liu lm lp in mi gia hai bn cc  phn 
loi v gi tn cc t in nh :  t xoay,  t giy,  t mica,  t gm,  t nilon,  
t du,  t ho (hnh 2   3 ).  

Hnh 2    3 .  Hnh dng mt s loi t in

T gm

T xoay T ho T in phn cc tantan

T nilon Mt s loi t plieste
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d)  K hiu 

Trn s   mch in,  ngi ta k hiu cc  t  in nh hnh 2   4.

    a)           b)                                    c)              d)

Hnh 2    4.  K hiu cc t in

a)  T c nh ;  b)  T bin i hoc t xoay ;

c)  T bn chnh hoc t tinh chnh ;  d)  T ho.

2.  Cc s l iu  k thut ca t  in

a)  Tr s in dung :  cho bit kh nng tch lu nng lng in trng 
ca t in khi c in p t ln hai cc ca t .

n v  o l fara (F).  Trong thc t,  ngi ta thng dng cc c s 
ca fara :   

  1  micr fara (F) = 1 0 6 F.

  1  nan fara (nF)   = 1 0 9 F.

  1  pic fara (pF)    =  1 0 12 F.

b)  in p nh mc (U
m 

)  :  l tr s in p ln nht cho php t ln 

hai cc ca t in m vn m bo an ton,  t khng b nh thng.  

Ring t ho,  khi mc vo mch ngun in phi t ng chiu in p :  

cc dng ca t v pha cc dng ca ngun,  cc m ca t v pha cc 

m ca ngun.   trong mch in,  cc d ng ca t ho phi mc vo ni 

c in p cao hn.  Nu mc ngc chiu s lm hng t ho.

c)  Dung khng ca t in (X
C 
)  :  l i l  ng biu hin s cn tr ca 

t in i vi dng in chy qua n.

Trong  :  

 X
C
 :  dung khng,  tnh bng m ()

 f    :  tn s ca dng in qua t,  tnh bng hec (Hz)

 C   :  in dung ca t in,  tnh bng fara (F).
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Nhn xt :  

   Nu  l dng  in mt chiu  (f =  0  Hz) ,  lc  ny  .  

T in cn tr hon ton,  khng cho dng in mt chiu chy qua.

   Nu l dng in xoay chiu,  tn 

s f cng cao th  dung khng X
C
 

cng  thp.  Nh vy,  dng in 
c  tn s cng cao,  qua t  in 
cng d.  Ngi ta cng dng t 
in   phn chia in p ging 
nh in tr nhng ch  dng 
c   mch in xoay chiu 
(hnh 2   5) .  

   

III   Cun cm (L) 

1 .  Cng  dng,  cu  to,  phn  loi ,  k h iu

Hnh 2    6.  Hnh dng mt s loi cun cm

Hnh 2    5.  Mch phn p dng t in 

Cun cm cao tn Cun cm trung tn

Cun cm m tn Cun cm c li ferit
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a)  Cng dng  

Trong k thut in t, cun cm thng dng  dn dng in mt chiu,  
chn dng in cao tn v khi mc phi hp vi t in s hnh thnh mch 
cng hng.

b)  Cu to 

Ngi ta dng dy dn in  qun thnh cun cm.  Hnh dng ca mt 
s loi cun cm c minh ho trn hnh 2  _  6 .  

c)  Phn loi 

Tu theo cu to v phm vi  s dng,  cun cm c phn loi nh 
sau :  cun cm cao tn,  cun cm trung tn,  cun cm m tn.  

d)  K hiu 

Trong cc s  mch in,  cun cm c k hiu nh hnh 2  7 .

                a)     b)     c)     d)

Hnh 2    7.  K hiu cun cm trong mch in 

a) Cun cm li khng kh dng  cao tn ; b)  Cun cm li ferit dng  trung tn ; 

c) Cun cm li st t dng  m tn hoc  lc ngun ; d) Cun cm c tr s in cm iu chnh c.

2.  Cc s l iu  k thut ca cun  cm

a)  Tr s in cm :  cho bit kh nng tch lu nng lng t trng 
ca cun cm khi c dng in chy qua.  Tr s in cm ph thuc vo kch 
thc, hnh dng, vt liu li,  s vng dy v cch qun dy.  

n v o l henry (H),  cc c s thng dng l :  

1  mili henry (mH)    =  1 0 3  H.   

1  micr henry (H)  = 1 0 6 H.

b)  Cm khng ca cun cm (X
L 
)  :  l i l  ng biu hin s cn tr 

ca cun cm i vi dng in chy qua n :

X
L
 =  2fL

trong  :  

  X
L
 :  cm khng,  tnh bng m ().
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  f    :  tn s ca dng in chy qua,  tnh bng hec (Hz).

  L   :  tr s in cm ca cun dy,  tnh bng henry (H).

Nhn xt :  

  Nu l dng in mt chiu (f = 0 Hz),  lc ny X
L
 =  0 .  Cun cm l 

tng (c r = 0)  khng cn tr dng in mt chiu.

  Nu l dng in xoay chiu,  tn s f cng cao th  X
L
 cng ln.  Nh 

vy cun cm  cn tr dng in xoay chiu.  Do  ngi ta cn 
gi l cun cn  cao tn hoc  cun chn  cao tn.  

c)  H s phm cht (Q)  :  c trng cho tn hao nng lng trong cun 

cm.   l t  s ca cm khng (in khng)  vi in tr thun (r)  ca cun 

cm  mt tn s (f)  cho trc :  

       

Mt c  tnh ca cun cm l lun lun chng li  s bin thin ca 
dng in.  Nu dng in i  ang chy qua cun cm t ngt b  ct th 

cun cm s sinh ra sc in ng cm ng :   (du m (_)  th 

hin sc in ng cm ng lun c chiu ngc li vi s bin thin ca 

dng in sinh ra n).

Trong thc t,  khi cn thay i tr s in cm ngi ta cng dng cch 
mc ni tip hoc song song nh cch mc in tr.  Khi mc ni tip,  tr s 
in cm s tng ln.  Khi mc song song,  tr s in cm s gim i.

Cu hi
1 .  Nu k hiu,  s l iu  k thut v cng dng ca in  tr trong mch in.

2.  Nu  k hiu,  s l iu  k thut v cng dng ca t  in  trong mch in.

3.   Ti  sao cun  cm li  chn  c dng  in  cao tn  v cho dng  in  
mt ch iu  i  qua ?
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Thc hnh

in tr - t in - cun cm

   Nhn bit v phn loi  c in  tr,  t  in,  cun  cm.  

   c v o c s l iu k thut ca in tr,  t  in v cun cm.

  C  thc thc hin  ng quy trnh  v cc quy nh  v an  ton.

I  Chun b

1 .  Dng  c,  vt l iu  (cho mt nhm hc sinh)

 ng h vn nng :  1  chic.

  Cc loi in tr c nh,  cng sut nh,  cng sut ln (loi tt v 
xu)  :  20 chic.

  Cc loi t in :  khng c cc tnh v c cc tnh (t ho)  loi tt v 
xu :  1 0 chic.

  Cc loi cun cm :  li khng kh,  li ferit,  li st t (loi tt v xu)  :  
6 chic.

2.  Nhng kin  thc c l in  quan 

a)  n li bi 2

b)  Quy c v mu  ghi v c tr s in tr

Cc vng mu sn trn in tr (hnh 3   1 )  tng ng vi cc ch s 
nh sau :  

en Nu  Cam Vng
Xanh 
lc

Xanh 
lam

Tm Xm Trng

s 0 s 1 s 2 s 3 s 4 s 5 s 6 s 7 s 8 s 9

Bi 3
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Theo quy c cc vng mu th :  

  Vng th nht ch ch s th nht.

  Vng th hai ch ch s th hai.

 Vng th ba ch nhng "s khng t tip sau hai ch s trn.

  Vng th t ch mc sai s vi cc mu tng ng nh sau :  

+ Khng ghi vng mu :   sai s   20%

+ Ngn nh (nh bc)  :   sai s   1 0%

+ Kim nh (nh vng)  :   sai s   5%

+ Nu :     sai s   1%

+  :     sai s   2%

+ Xanh lc :    sai s   0,5%

V d :  

  Mt in tr c cc vng mu l nu,  en,  nu,  kim nh :   

Nu en Nu Kim nh

  R =  1 01 01    5% =  1 00     5%
1 0 1   5%

  Mt in tr c cc vng mu l ,  tm,  vng,  ngn nh :  

 Tm Vng Ngn  nh

       R =  271 04    1 0%

= 270  000     1 0% 2 7 4   1 0%

Hnh 3  _  1 .  Cc vng mu ca in tr

Vng th nht

Vng th hai

Vng th ba

Vng th t
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c)  Cch c s liu k thut ghi trn t in

Trn t in th ng ghi hai s liu k thut l :  

  in p nh mc,  n v l vn.

  Tr s in dung,  n v l micrfara.  Trn t gm thng ch ghi con 

s m khng ghi n v.  V d :  ghi 1 01  s c l 1 00 pic fara ;  1 02 c 

l 1 000 pic fara,  1 03  c l 1 0 000 pic fara.

II   Ni dung v quy trnh thc hnh

Bc 1 .  Quan st,  nhn bit v phn loi cc linh kin.

Bc 2.  Chn ra 5  in tr mu.  Ln lt ly ra tng in tr  c tr 
s v o tr s bng ng h,  sau  in vo bng 1 .

Bc 3.  Chn ra 3  loi cun cm khc nhau v vt liu lm li v cch 
qun dy ri in vo bng 2.

Bc 4.  Chn ra 1  t in c cc tnh v 1  t in khng c cc tnh  
ghi cc s liu k thut ca tng t in,  sau  in vo bng 3 .

III  tng kt, nh gi kt qu thc hnh

1.  Hc  sinh hon thnh bo co theo mu,  tho lun v t nh gi 
kt qu.  

2.  Gio vin nh gi kt qu da vo qu trnh theo di v chm bi 
bo co ca hc sinh.  

Mu bo co thc hnh 

in tr -  cun cm -  t in

H v tn :  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Lp :  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

1.  Tm hiu,  c v o tr  s in tr
                                    Bng 1

STT Vch mu  trn  in  tr Tr  s c Tr  s o Nhn xt

1

2

3

4

5
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2.  Tm hiu v cun cm 

         Bng 2

STT Loi  cun cm K hiu  v vt l iu  li Nhn xt

1 Cun  cm cao tn

2 Cun  cm trung  tn

3 Cun  cm m tn

3.  Tm hiu v t in

         Bng 3

STT Loi  t  in S l iu  k thut ghi  trn  t Gii  thch  s l iu

1 T  khng  c cc tnh

2 T  c cc tnh

4.  nh gi kt qu thc hnh

   Hc  s inh t nh gi  kt qu thc  hnh theo  s hng  dn ca 

gio  vin.



19

Linh kin bn dn v IC 

    Bit cu to,  k h iu,  phn loi  v cng dng ca mt s l inh  kin  
bn dn v IC.  

   Bit c nguyn l  lm vic ca tirixto v triac.  

Tt c cc linh kin bn dn v IC (vi mch t hp)  u c ch to t 
cc cht bn dn loi P v loi N.  Tu theo cch t hp ca cc tip gip 
P   N s to ra cc linh kin bn dn khc nhau.  

I   it bn dn

it bn dn l linh kin bn dn c mt tip gip P   N,  c v bc bng 
thu tinh,  nha hoc kim loi.  C hai dy dn ra l hai in cc :  ant (A) v 
catt (K).  

*  Theo cng ngh ch to,  it c phn ra :  

   it tip im :  ch tip gip P   N l mt im rt nh,  ch cho dng 
in nh i qua,  thng c dng  tch sng v trn tn.  

   it tip mt :  ch tip gip P   N c din tch ln,  cho dng in ln 
i qua,  c dng  chnh lu.

*  Theo chc nng,  it  c phn ra cc loi chnh sau :

   it n p (it zne)  :  cho php dng  vng in p ngc nh 
thng m khng hng,  c dng  n nh in p mt chiu.  

   it chnh l u :  bin i dng in xoay chiu thnh dng in mt chiu.

Hnh 4   1 .  it bn dn   
a)  Hnh dng it ;   b)  Cu to it ;   c)  K hiu it ;  d)  K hiu it zne.

Bi 4

a)

b)

c)

d)
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II  Tranzito

Tranzito l mt linh kin bn dn c hai tip gip P  N,  c v bc bng 
nha hoc kim loi.  Tranzito c ba dy dn ra l ba in cc,  cu to v k 
hiu ca n nh hnh 4  3 .

Hnh 4  3 .  Tranzito 

a)  Cu to tranzito PNP ;  b)  K hiu tranzito PNP ; 

c)  Cu to tranzito NPN ;  d)  K hiu tranzito NPN.

 Tu theo cu to,  ngi ta phn tranzito thnh hai loi :  tranzito PNP v 
tranzito NPN.  Chiu mi tn  trn k hiu ca tranzito ch chiu dng in 
chy qua tranzito :  t cc E sang cc C  bn dn PNP v t cc C sang cc 
E  bn dn NPN.

Tranzito l linh kin tch cc trong mch in t,  n c dng  khuch 
i tn hiu,   to sng,  to xung. . .

Hnh 4  2 .  Hnh dng mt s loi tranzito

b) Tranzito cng sut ln

a) Tranzito cng sut nh

a) b)

c) d)
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III   Tirixto (it chnh lu c iu khin   SCR) 

1 .  Cu  to,  k hiu,  cng  dng

Tirixto l linh kin bn dn c ba 
tip gip P   N,  c v bc bng nha 
hoc kim loi,  c ba dy dn ra l ba 
in  cc :  ant (A) ;  catt (K) ;  iu 
khin (G) (hnh 4   4).  

Tirixto thng c dng trong 
mch chnh lu c iu khin,  bng 

cch iu khin cho U
GK

 xut hin 
sm hay mun,  qua  thay i gi 
tr ca in p ra.  

2.  Nguyn  l  lm vic v s l iu  k thut

a)  Nguyn l lm vic  

_   Khi cha c in p dng U
GK

 vo cc iu khin th d cc ant c 

c phn cc thun U
AK 

> 0,  tirixto vn khng dn in.  

_  Khi ng thi c U
AK

 dng v U
GK

 cng dng th tirixto mi dn 

in.  Khi tirixto  thng,  U
GK

 khng cn tc dng na.  Lc ny tirixto 

lm vic nh mt it tip mt,  n ch dn in mt chiu t A sang K 

v s ngng dn khi  U
AK

   0.  

b)  S liu k thut

Khi dng tirixto cn quan tm n cc s liu k thut ch yu l :  

I
AK

 nh mc,  U
AK

 nh mc,  U
GK

 nh mc,  I
GK

 nh mc.

Hnh 4  5.  Hnh dng,  cch b tr chn ca tirixto

Hnh 4  4.  Tirixto

a)  Cu to tirixto ;  b)  K hiu tirixto.
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IV  Triac v iac

1 .  Cu  to,  k hiu,  cng  dng 

Hnh 4  6.  Triac v iac 

a)  Cu to triac ;  b)  K hiu triac ;  c)  K hiu iac.

Hnh 4  7.  Hnh dng,  cch b tr chn ca triac

Triac v iac l linh kin bn dn c k hiu nh hnh 4  6.  Triac c 
3  in cc l :  A

1
,  A

2
 v G.  

iac c cu to hon ton ging nh triac nhng khng c cc iu 
khin G.

Triac v iac c dng  iu khin cc thit b in trong cc mch 
in xoay chiu.

2.  Nguyn  l  lm vic v s l iu  k thut 

a)  Nguyn l lm vic

*  Triac

  Khi cc G v A
2
 c  in th m so vi A

1
 th  triac  m.  Cc A

1
 ng 

vai  tr  ant,  cn cc A
2
 ng vai  tr  catt.  Dng in chy t A

1
 

sang A
2
.

  Khi cc G v A
2
 c  in th dng so vi A

1
 th triac m.  Cc A

2
 

ng vai tr ant,  cn cc A
1
 ng vai tr catt.  Dng in chy t 

A
2
 sang A

1
.

a) b) c)
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T  thy rng,  triac c kh nng dn in theo c hai chiu v u 
c cc G iu khin lc m.  

*  iac

iac khng c cc iu khin nn c kch m bng cch nng cao 
in p t vo hai cc.

b)  S liu k thut :  Triac,  iac c s liu k thut ging nh tirixto.

V  Quang in t
Quang in t l linh kin in t c thng s thay i theo  chiu 

sng,  c dng trong cc mch in t iu khin bng nh sng.  V d,  
loi quang in t khi cho dng in chy qua,  n bc x ra nh sng,  c 
gi l LED (Light Emitting Diode).

VI  Vi mch t hp (IC)

Hnh 4  8.  Hnh dng mt s loi IC
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IC l cch gi tt dng hai ch ci ng u ca t Integrated Circuit.  N 
l mch vi in t tch hp,  c ch to bng cc cng ngh c bit ht 
sc tinh vi,  chnh xc.  Trn cht bn dn Si lm nn,  ngi ta tch hp,  to 
ra trn  cc loi linh kin cn thit nh in tr,  t in,  it,  tranzito. . .  
Chng c mc ni vi nhau theo tng nguyn l lm vic c th ca tng 
loi mch in.  Do  mi IC c k hiu v cc chn ra khc nhau.  Ngi ta 
chia IC ra lm hai nhm :  

  IC tng t c dng  khuch i,  to dao ng,  lm n p,  thu,  
pht sng v tuyn in,  gii m cho tivi mu  

  IC s c dng trong cc thit b t ng,  thit b xung s,  trong x l 
thng tin,  trong my tnh in t  

Khi s dng cc linh kin bn dn v IC,  cn tra cu s tay  lp mch 

cho ng.  Thng thng IC c b tr chn theo kiu hnh rng lc c 

mt hng chn hoc kiu chn rt c hai hng chn.  Cch m chn IC theo 

quy c nh hnh 4  9.  

i vi IC mt hng chn, 

nhn theo mt bn phi,  tc 

l mt c ghi cc ch s k 

hiu ca IC, ta m t s 1  

n s cui theo chiu t tri 

sang phi.

i vi IC hai hng chn, 

nhn t trn IC xung, m 

t s 1  n s cui theo 

chiu ngc kim ng h,  

bt u t bn c nh du 

trn thn IC.

Cu hi

1 .  Trnh  by cu  to,  k h iu,  phn  loi  v  cng  dng  ca it bn  dn.

2.  Trnh  by cu  to,  k h iu,  phn  loi  v  cng  dng  ca tranzi to.  

3.  Ti rixto thng  c dng   lm  g   ?

4.   Hy so snh s ging nhau v khc nhau v nguyn l lm vic gia triac 
v tirixto.  

Hnh 4  9.  Cch b tr chn ca IC
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thng tin b sung

1 .  Cu  to,  k h iu,  nguyn  l  lm vic ca tranzito

Tranzito c cu to gm cc min bn dn P v N xen k nhau,  tu theo trnh t sp 

xp cc min P v N m ta c hai loi tranzito l PNP hoc NPN nh hnh 4  3 .   ch 

to ra cc loi tranzito ny ngi ta  p dng cc phng php cng ngh nh phng 

php hp kim,  phng php khuch tn,  phng php epitaxi. . .  

Min bn dn th nht ca tranzito l min emit,  c nng  tp cht ln nht,  in 

cc ni vi min ny gi l cc emit (cc pht).  Min th hai l min baz,  c nng  

tp cht t hn v  dy nh c micr mt,  in cc ni vi min ny gi l cc baz (cc 

gc).  Min th ba l min colect,  c nng  tp cht trung bnh,  in cc ni ra l cc 

colect (cc gp).  Tip gip P  N gia min emit v baz gi l tip gip emit (J
E
),  tip 

gip P  N gia min baz v min colect l tip gip colect (J
C 
).  Khi v k hiu tranzito,  

cn ch  n mi tn t  gia cc emit v baz lun c chiu chy t bn dn P sang 

bn dn N.  Tranzito PNP c mi tn chy vo,  tranzito NPN c mi tn chy ra.  Chiu mi 

tn ch chiu dng in chy qua tranzito.   Vit Nam,  do thi quen cn gi tranzito PNP 

l bn dn thun,  tranzito NPN l bn dn ngc.  V mt cu trc,  c th coi tranzito nh 

hai it mc i nhau.  Song,  iu ny hon ton khng c ngha l em mc hai it nh 

hnh 4  1 0 l c th thc hin c chc nng ca tranzito,  bi v khi  khng c tc 

dng tng h gia hai tip gip P  N.

Khi o kim tra tranzito,  ta dng phng php o in tr thun,  ngc ca hai it 

ny  nhanh chng tm ra cc B v loi tranzito,  ng thi kt lun c ngay tranzito 

 hng hay tt.

Hnh 4  10.  Coi tranzito nh hai it mc i nhau  o kim tra
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 tranzito lm vic,  phi dng hai in p ngoi t vo gia ba in cc ca tranzito,  

tc l phi phn cc cho n.   ch  khuch i th tip gip emit J
E
 phi c phn cc 

thun  m ca cho ht a s xut pht ra i,  tip gip colect J
C
 phi phn cc ngc  

c in trng gia tc li ko tp trung cc ht ny chy n cc colect,  hnh thnh dng 

in chy qua tranzito.

Hnh 4   11  l s  phn cc  tranzito lm vic  ch  khuch i.

 phn tch nguyn l lm vic ca tranzito,  ta ly tranzito PNP lm v d (hnh 4   1 2).  

Do J
E
 c phn cc thun  trng thi m, in p tip xc l Etx  c chiu t N  P,  cc 

ht a s (l (+))  t min E chy qua J
E
 to nn dng emit (I

E 
).  Chng trn qua vng baz 

hng ti J
C
.  Trn ng khuch tn,  mt s l (+)  b tc hp vi in t ()  ca min baz 

to nn dng in baz (I
B 
).  Do cu to min baz rt mng nn gn nh ton b cc ht a 

s xut pht t min E khuch tn ti c b ca J
C
 v c in trng gia tc (do J

C
 phn 

cc ngc) li ko trn qua min colect n cc colect,  to nn dng in colect (I
C 
).  Qua 

phn tch trn,  ta thy :

    tranzito lm vic phi c ngun E
B
 phn cc thun m tip gip EB cho ht a s 

xut pht ra i v phi c ngun E
C
 vi cc tnh ph hp  li ko tp trung cc ht 

a s chy n cc colect,  to thnh dng in chy qua tranzito (hnh 4   1 2).

Hnh 4  11 .  S  phn cc ca tranzito PNP (a)  

v tranzito NPN (b)  lm vic  ch  khuch i

a)

b)
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Hnh 4  12.  Nguyn l lm vic ca tranzito PNP  ch  khuch i

  Mi quan h gia cc dng in trong tranzito l :

    I
E
 =  I

B
 +  I

C

 nh gi mc hao ht dng khuch tn ca ht a s khi trn qua min baz,  ngi 

ta gi h s truyn t dng in ca tranzito l   :  

H s   lun nh hn 1  v c gi tr  gn ti 1  i vi cc tranzito loi tt.  

 nh gi tc  dng iu khin ca dng I
B
 ti dng I

C
,  ngi ta gi h s khuch 

i dng in   ca tranzito khi mc cc emit chung l :

H s   c gi tr t vi chc n vi trm ;    cng ln,  kh nng khuch i ca 
tranzito  cng ln.

T cng thc trn ta c th suy ra cc h thc sau y :

     I
 E
 =  I

B
(1  + )

   



28

2.  Ba cch  mc mch  tranzito

Khi dng tranzito  khuch i,  tn hiu in c a vo gia hai in cc v ly ra 

cng gia hai in cc.  Trong ,  in cc no c ni chung cho c u vo v u ra 

l in cc chung.  V nguyn tc,  cc ni chung phi c ni t v mt in xoay chiu 

 ly  lm nn so snh gia in p ra vi in p vo.  Ba cch mc  l :  mc emit 

chung,  mc baz chung v mc colect chung (hnh 4  1 3).

Khi mc emit chung,  mch in t c h s khuch i v in p,  dng in v 

cng sut u ln.  in p tn hiu  u ra ngc pha 1 80o  so vi in p tn hiu  u 

vo.  y l dng mch in c dng nhiu nht.  Khi mc baz chung,  h s khuch i 

v in p,  dng in v cng sut u c nhng nh hn so vi cch mc emit chung, 

in p tn hiu  u ra vn gi nguyn pha nh in p tn hiu  u vo.  Cch mc 

baz chung c u im khi lm vic  tn s cao.  Do ,  khi phi khuch i tn hiu cao 

tn ngi ta thng dng cch mc ny.

Hnh 4 13.  Ba cch mc mch tranzito 

         a)  Mc emit chung ;  b)  Mc baz chung ;  c)  Mc colect chung.

Khi mc colect chung, h s khuch i in p nh hn 1  v coi nh xp x bng 1 .   

H s khuch i v dng in v cng sut ln,  in p tn hiu  u ra vn gi nguyn pha 

nh in p tn hiu  u vo.  Do  ngi ta cn gi mch khuch i mc colect chung 

l mch khuch i ti emit hay mch khuch i lp li.  u im ni bt ca mch khuch 

i mc colect chung l tr khng vo cao,  tr khng ra nh, rt d phi hp tr khng  

ghp ni vi tng kch  pha trc v vi ti  u ra pha sau.  Ngi ta thng dng mch 

colect chung lm tng m  ghp ni cc phn mch in li vi nhau.

a) b) c)
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Thc hnh

it - Tirixto - Triac

   Nhn  dng c cc loi  it,  tirixto v triac.  

    o c in  tr thun,  in  tr ngc ca cc l inh  kin   xc 
nh  in  cc ant,  catt v xc nh  loi  tt hay xu.  

   C  thc thc hin  ng quy trnh  v cc quy nh  v an  ton.

I   Chun b

1 .  Dng  c,  vt l iu  (cho mt nhm hc sinh)
  ng h vn nng :  1  chic.

  it cc loi :  tip im,  tip mt (loi tt v xu)  :  6  chic.

  Tirixto v triac (loi tt v xu)  :  6  chic.

2.  Nhng kin  thc c l in  quan

  n li bi 4.

  n li cch s dng ng h vn nng.

II   Ni dung v quy trnh thc hnh

Bc 1 .  Quan st,  nhn bit cc loi linh kin

Cn c vo hnh dng,  cu to bn ngoi ca linh kin  chn ring ra :  
it tip im, it tip mt,  tirixto,  triac.

  it tip im c hai in cc,  dy dn nh.  

  it tip mt c hai in cc,  dy dn to.

   Tirixto v triac u c 3  in cc.  

Bc 2.  Chun b ng h o

Chuyn ng h vn nng v thang o in tr   1 00 .  Kim tra,  chnh 
li kim ng h cho ng v tr 0   khi chp hai u que o li.  

Bi 5
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Ch  :  

_  Que  cm  cc dng (+)  ca ng h l cc m ( )  ca pin 1 ,5V 
 trong ng h ;  

_   Que en cm  cc m ( )  ca ng h l cc dng (+)  ca pin 1 ,5V 
 trong ng h.  

Bc 3.  o in tr thun v in tr ngc ca cc linh kin

Thng thng in tr
 
thun khong vi chc m,  in tr ngc khong 

vi trm kil m.

a)  Chn ra hai loi it ri ln lt o in tr thun,  in tr ngc 
gia hai u ca it theo s  hnh 5   1 .  Ghi kt qu vo bng 1 .  Ct 
nhn xt cn ghi :  cc ant  u ?  it tt hay xu ?

b)  Chn ra tirixto ri ln lt o in tr thun,  in tr ngc gia hai 

u ca tirixto trong hai trng hp cho U
GK

 = 0 v U
GK

 > 0V theo s  

hnh 5   2.  Ghi kt qu vo bng 2 (bo co thc hnh).  Ct nhn xt cn 

ghi :  tirixto dn in hay khng dn in,  cc ant  u ?  

       a)        b)

Hnh 5  2 .  Cch o kim tra tirixto

Hnh 5  1 .   Cch o kim tra it 
 :  Cc dng ca pin ;   :  Cc m ca pin
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c)  Chn ra triac ri ln lt o in tr gia hai u A 
1
 v A

2
 trong hai 

trng hp :  

 Cc G  h v o theo hnh 5   3a.  

  Cc G ni vi cc A
2
 v o theo hnh 5   3b.  Ghi kt qu vo bng 3 .  

Ch nhn xt cn ghi :  dn in hay khng dn in.

 

                                        a)       b) 

Hnh 5  3 .  Cch o kim tra triac

III  Tng kt, nh gi kt qu thc hnh

1 .  Hc sinh hon thnh bo co theo mu,  tho lun v t nh gi.  

2.   Gio vin nh gi kt qu da vo qu trnh theo di v chm bi bo co 
ca hc sinh.  

Mu bo co thc hnh 

it -  Tirixto -  Triac

H v tn : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Lp :  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

1.  Tm hiu v kim tra it
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                                               Bng 1

Cc loi  it
Tr  s in  tr 

thun

Tr  s in  tr 

ngc
Nhn xt

  it tip im

  it tip mt

2.  Tm hiu v kim tra tirixto
                                                          Bng 2

U
GK

Tr  s in  tr 

thun

Tr  s in  tr 

ngc
Nhn xt

Khi  U
GK
 =  0

Khi  U
GK
 >  0 

3.  Tm hiu v kim tra triac
                                                        Bng 3

U
G

Tr  s in  tr 
thun  

gia cc A
1
 v 

cc A
2

Tr  s in  tr 
ngc 

gia cc A
1
 v 

cc A
2

Nhn xt

Khi  cc G  h

Khi  cc G  ni  vi  

cc A
2

4.  nh gi kt qu thc hnh

Hc sinh t nh gi kt qu thc hnh theo s h ng dn ca gio vin.
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Thc hnh

Tranzito

    Nhn  dng c cc loi  tranzito PNP,  NPN cao tn,  m tn,  
cng sut nh,  cng sut ln.  

    o c in  tr thun,  ngc gia cc chn ca tranzito  
phn bit loi  tranzito PNP,  NPN,  phn  bit loi  tt,  xu  v xc 
nh  c cc B ca tranzito.

   C  thc thc hin  ng quy trnh  v cc quy nh  v an  ton.  

I   Chun b 

1 .  Dng  c,  vt l iu  (cho mt nhm hc sinh)

  ng h vn nng :  1  chic.

   Tranzito cc  loi :  PNP,  NPN cng sut ln,  nh (loi tt,  xu)  ca 
Nht Bn :  8  chic.

2.  Nhng kin  thc c l in  quan

a)  n li bi 4.

b)  Cch t tn v k hiu tranzito ca Nht Bn nh sau :  

          2SA xxxx ;  2SB xxxx ;  2SC xxxx ;  2SD xxxx.

Gii thch :  2 l tranzito c hai tip gip P   N.

S l cht bn dn (semi conductor).

A l tranzito cao tn loi PNP,  lm vic  tn s cao.

B l tranzito m tn loi PNP, ch lm vic c  tn s thp.

C l tranzito cao tn loi NPN,  lm vic  tn s cao.

 D l tranzito m tn loi NPN, ch lm vic c  tn s thp.

            xxxx l cc con s i sau  ch cc thng s ca tranzito (c 
t 2 n 4 con s).

Khi tra s tay s bit v cc thng s ca tranzito.  

Ngi ta c th vit tt cc tranzito bng cc ch A,  B,  C,  D vi cc con 
s i sau l .  

Bi 6
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c)  Cch o  tm ra chn cc baz v phn bit c hai loi tranzito 

PNP v NPN.  

 Do cu to ca tranzito ta thy :  

+ Gia cc B vi cc E l mt tip gip P  N,  tng ng mt it.

+ Gia cc B vi cc C l mt tip gip P  N,  tng ng mt it.

V vy,  ch cn ln lt o kim tra in tr thun,  in tr ngc ca 

hai it  l c th tm ra ngay cc kt qu sau :  

+ V tr chn cc baz.  

+ Loi tranzito PNP hay NPN.

+ Tranzito tt hay hng.

 S  ch dn c th nh hnh 6  1  v hnh 6  2.  

Tranzito PNP

Hnh 6  1 .  Cch o kim tra tranzito PNP

Khi que  t vo cc no m que en 
t vo hai cc cn li,  thy in tr 

u nh :   chnh l cc B ca 
tranzito PNP.

Tranzito NPN

Hnh 6  2.  Cch o kim tra tranzito NPN

Khi que en t vo cc no m que  
t vo hai cc cn li,  thy in tr 

u nh :   chnh l cc B ca 
tranzito NPN.

II  Ni dung v quy trnh thc hnh

Bc 1 .  Quan st,  nhn bit v phn loi cc tranzito ca Nht Bn 
PNP,  NPN ;  cao tn,  m tn,  cng sut nh,  cng sut ln.  Tranzito cng 
sut ln c kch thc ln,  c phin to nhit dnh lin cc colect.

Bc 2.  Chun b ng h o

Chuyn ng h vn nng v thang o in tr   1 00 .  Kim tra chnh 
li kim ng h cho ng v tr 0   khi chp hai u que o li.
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Bc 3 .  Xc nh  loi  v  cht lng tranzito

o in tr  xc nh loi,  cht lng ca tranzito theo hnh 6   1  v 
hnh 6   2.  Sau  ghi tr s in tr v nhn xt vo bng ca mu bo co 
thc hnh.

III   Tng kt, nh gi kt qu thc hnh

1 .  Hc sinh hon thnh bo co theo mu,  tho lun v t nh gi.

2.   Gio vin nh gi kt qu da vo qu trnh theo di v chm bi bo co 
ca hc sinh.

Mu bo co thc hnh

Tranzito

H v tn :  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Lp :  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

1.  Tm hiu v kim tra tranzito

Loi  tranzito
K hiu 

tranzito

Tr  s in  tr  

B  E ()

Tr  s in  tr  

B  C () Nhn 

xtQue  

 B

Que en 

 B

Que  

 B

Que en 

 B

Tranzito PNP

2SA 

. . . . . . . .

2SB 

. . . . . . .

Tranzito NPN
2SC 

. . . . . . .

2SD 

. . . . . . .

2.  nh gi kt qu thc hnh

Hc sinh t nh gi kt qu thc hnh theo s h ng dn ca gio vin.



36

Chng 2

Mt s mch in t  
c bn

Khi nim v mch in t - 
chnh lu - ngun mt chiu

  Bit c khi  n im,  phn loi  mch in  t.

   H iu  c chc nng,  nguyn  l  lm vic ca mch  chnh  lu,  
mch  lc v mch  n  p.

I   Khi nim, phn loi mch in t

1 .  Khi  nim

Mch in t l mch in mc phi hp gia cc linh kin in t vi 
cc b phn ngun,  dy dn  thc hin mt nhim v no  trong k thut 
in t.  

2.  Phn  loi

Mch in t c th phn loi theo nhiu cch khc nhau,  nhng v c 
bn c th phn loi theo hnh 7  1 .

Hnh 7   1 .  S  phn loi mch in t

Bi 7
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II   mch chnh lu v ngun mt chiu

1 .  Mch  chnh  lu

Ngun in mt chiu cung 
cp cho cc thit b in t 
c th dng pin,  acquy hoc 
chnh lu i in xoay chiu 
thnh in mt chiu.

Mch chnh lu dng cc 
it tip mt  i in xoay 
chiu thnh in mt chiu.  
C nhiu cch mc mch 
chnh lu :  

a)  Mch chnh lu na 

chu k

Hnh 7    2  l s  nguyn 
l ca mch chnh lu na chu 
k v gin  dng sng minh 
ho nguyn l lm vic.

it   l it tip mt,  n  ch  dn in mt chiu.  Trong  khong 

t 0     ,  ngun u
2
  na chu k dng,  it  c phn cc thun,  dn 

in,  cho dng in I chy qua ti theo chiu t trn xung di v cun 

th cp ca bin p,  khp kn mch in.  Trong khong t     2,  ngun u
2
 

i chiu sang na chu k m,  it  b phn cc ngc,  khng dn in, 

khng c dng in chy qua ti,  in p trn R
ti
 lc ny bng khng.  Cc 

chu k sau c th tip din.  Nh vy,  it   i in xoay chiu trong 

bin p thnh in mt chiu qua ti.  Ngun mt chiu U  sau khi chnh 

lu ra c cc dng (+)  lun lun  pha catt ca it chnh lu.  

Nhn xt v mch in :

 u im :  Mch in rt n gin,  ch dng 1  it.

  Nhc im :  Mch in ch lm vic trong mi na chu k nn hiu 
sut s dng bin p ngun thp.  Dng sng ra c  gn sng ln,  
tn s gn sng l 50 Hz,  vic lc san bng  gn sng kh khn, 
hiu qu km nn thc t t dng.

Hnh 7   2 .  Chnh lu na chu k 
a)  S  mch in ;  b)  Gin  dng sng.

a)

b)
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b)  Mch chnh lu hai na chu k

*  Mch  chnh  lu  2  it

Hnh 73  l  mch chnh 
lu  hai  na chu  k  v gin  
dng  sng  minh ho nguyn l 
lm vic.

Nhn xt v mch in :

   Mch in phi dng 2 it 
tip mt 

1
 v 

2
  lun 

phin chnh lu theo tng 
na chu k.

   Cun th cp ca bin p 
ngun phi c qun lm 
hai na cn xng nhau.

Hai na cun th cp cho 
hai in p u

2a
 v u

2b
 c bin 

 bng nhau nhng ngc pha 
nhau 1 80o  t ln hai u ant 
ca it 

1
 v 

2
.

   in p mt chiu U  ly 
ra trn ti c cc dng (+) 
lun  pha hai catt ca it 
chnh lu.

   in p mt chiu U  ly ra c  gn sng nh, tn s gn sng 100 Hz, 
d lc,  hiu qu lc tt.

   Cc it 
1
 v 

2
 khi phn cc thun dn in,  in p lm vic ch 

l u
2a
 hoc u

2b
 ;  nhng khi chng b phn cc ngc khng dn in,  

in p ngc phi chu gp i bin  in p khi lm vic,  bng 

.  Do , khi chn dng it phi ch  n in p ny.

   V it phi chu in p ngc cao v cun th cp ca bin p ngun 
phi c hai phn ging nhau,  do  mch in ny khng c dng 
nhiu nh mch chnh lu cu.

*  Mch chnh lu cu (dng 4  it)

Hnh 7   4 l mch chnh lu cu v gin  dng sng minh ho nguyn 
l lm vic.

Gi thit trong khong t 0   ,  ngun u
2
  na chu k dng.  it 


1
 v 

3
 phn cc thun,  dn in ;  it 

2
 v 

4
 b phn cc ngc, 

Hnh 7  3.  Chnh lu hai na chu k 
a)  S  mch in ;  b)  Gin  dng sng

a)

b)
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khng dn in (kho).  
Dng in t cc dng 
ngun chy qua 

1
,  R

ti
,  


3
,  sau  tr v cc m 

ngun.  

Trong khong t     2,  
ngun u

2
 i chiu  na 

chu k m.  it 
2
 v 

4
 

dn in ;  it 
1
 v 

3
 

kho.  Dng in t cc 
dng ngun chy qua 


2
,  R

ti
,  

4
,  sau  tr v 

cc m ngun.

Cc tnh dng ca 
in p mt chiu ra trn 
ti lun  pha catt ca 
hai it.  Dng sng ra sau 
chnh lu hon ton ging 
nh mch chnh lu hai na 
chu k.   gn sng nh,  tn s gn sng 1 00 Hz,  d lc.  Mch in ny 
c dng rt ph bin v bin p ngun khng c yu cu c bit ;  it 
khng cn phi c in p ngc gp i bin  in p lm vic.

Trong s  mch in,  c th dng k hiu sau y  biu th mch 
chnh lu cu (hnh 7   5)  :

Hnh 7  5

 a)  K hiu ca mch chnh lu cu ;  b)  Mt loi it kp dng  chnh lu cu.

   Trong hnh 7   3 ,  dng in chy trong mch v qua ti  hai na chu 
k nh th no ?

  Nu mc ngc chiu c hai it th s ra sao ?  
   Trong hnh 7   4,  nu bt k mt it no b mc ngc chiu hoc b 

nh thng th s xy ra hin tng g ?

Hnh 7   4.  Chnh lu cu 
a)  S  mch in ;  b)  Gin  dng sng.

a) b)
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2.  Ngun  mt chiu 

a)  S  khi chc nng ca mch ngun mt chiu

Mch ngun mt chiu l mch in quan trng trong thit b in t.  
N c nhim v chuyn i nng lng in xoay chiu t li in quc 
gia thnh nng lng in mt chiu c mc in p n nh v cng sut 
cn thit  nui ton b thit b in t.  S  khi ca mch ngun mt 
chiu c m t trn hnh 7    6.

    

Hnh 7   6.  S  khi ca mch ngun mt chiu

Khi 1  :  Bin p ngun.  

Khi 2  :  Mch chnh lu.  

Khi 3  :  Mch lc ngun.

Khi 4  :  Mch n p.

Khi 5  :  Mch bo v.  

b)  Mch ngun in thc t

Trn hnh 7   7  l mt v d v mch ngun mt chiu thc t v dng sng 
minh ho.

Mch ngun in thc t c ghp ni bi bn khi sau :

   Khi 1  l bin p ngun :  dng  i in xoay chiu 220 V thnh cc 
mc in p cao ln hay thp xung tu theo yu cu ca ti.  

   Khi 2 l mch chnh lu :  Dng cc it tip mt  i in xoay 
chiu thnh in mt chiu.  C nhiu cch mc mch chnh lu,  nhng 
ph bin nht l mc mch chnh lu cu nh trn hnh 7    7 .

   Khi 3  l mch lc ngun :  Dng cc t ho c tr s in dung ln 
phi hp vi cun cm L c tr s in cm ln  lc,  san bng  gn 
sng,  gi cho in p mt chiu ra trn ti c bng phng.  Mch lc 
hnh P  dng LC mc phi hp l mch lc c hiu qu nht.  Song trn 
thc t,   n gin mch in c th ch dng mt t lc.
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  Khi 4 l mch n nh in p mt chiu :  dng  gi cho mc in 
p mt chiu ra trn ti lun lun n nh,  mc d mc in p  u 
vo lun bin i hoc dng in tiu th chy ra ti lun thay i 
trong mt gii hn cho php no .  

Mch n p dng IC nh trn hnh 7   7  ang c s dng rt ph bin 
v va n gin,  gn nh li c cht lng cao.  

Hnh 7  7.  Mch ngun mt chiu thc t v dng sng minh ho

Cu hi

1 .  Th no l  mch  in  t ?

2.  Trnh  by cch  phn  loi  mch  in  t.

3.   V s  khi  chc nng  ca mch  ngun  mt ch iu  v nu  nh im 
v  ca tng  khi .

4.   Nu  t  in  C
1
 hoc C

2
 trn  hnh  7  7 b  nh  thng  th s xy ra hin  

tng g ?
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Mch khuch i    
Mch to xung

Bit c chc nng,  s  v nguyn l  lm vic ca mch khuch 

i  thut ton  v mch to xung n gin.  

I   Mch khuch i

1 .  Chc nng  ca mch  khuch  i
Mch khuch i l mch in mc phi hp gia cc linh kin in t 

 khuch i tn hiu in v mt in p,  dng in,  cng sut.  

2.  S  v nguyn  l  lm vic ca mch  khuch  i

Mch khuch i c th dng tranzito ri rc hoc dng IC.   y ch 
gii thiu mch khuch i dng IC.  

a)  Gii thiu  v IC khuch  i thut ton  v  mch  khuch  i 

dng IC

IC khuch i thut ton vit tt l OA 
(Operational Amplifier)  thc cht l mt 
b khuch i dng mt chiu gm nhiu 
tng,  ghp trc tip,  c h s khuch i 
ln,  c hai u vo v mt u ra.

Hnh 8  1  l quy c k hiu mt b 

khuch i thut ton (OA). Trong , u vo 

U
VK

 gi l u vo khng o, nh du (+).  

u vo U
V

 gi l u vo o,  nh du ().  u ra l U
ra
.  Khi c tn hiu 

a n u vo khng o th tn hiu ra cng du vi tn hiu vo.  Khi c 

Bi 8

Hnh 8   1 .   K hiu ca IC 

khuch i thut ton.
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tn hiu a n u vo o th tn hiu ra ngc du vi tn hiu vo.  u 

vo o thng c dng  thc hin hi tip m bn ngoi cho OA.  Hi 

tip m l trch mt phn tn hiu t u ra cho quay v u vo v ngc pha 

vi tn hiu vo.

b)  Nguyn l lm vic ca mch khuch i in p dng OA

Hnh 8   2 l s  b khuch i o dng OA.  Mch in c hi tip m 

thng qua R
ht
 .  u vo khng o c ni vi im chung ca mch in,  

tc l ni t.  Tn hiu vo qua R
1
 a n u vo o ca OA.  Kt qu in 

p  u ra ngc du vi in p  u vo v  c khuch i.  

Hnh 8  2 .  S  khuch i o dng OA

H s khuch i in p :           

II  mch to xung

1 .  Chc nng  ca mch  to xung

Mch to xung l mch in mc phi hp gia cc linh kin in t  

bin i nng lng ca dng in mt chiu thnh nng lng dao ng 

in c dng xung v tn s theo yu cu.  

2. S  v nguyn l lm vic ca mch to xung a hi t dao ng

Mch to xung a hi  t dao ng l mch in to ra cc  xung c 

dng hnh ch nht lp li  theo chu k v c  hai  trng thi cn bng 

khng n nh.  
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a)  S  mch in :  hnh 8    3  l mch to xung a hi t kch dng 

tranzito ghp colect  baz

Hnh 8   3 .  Mch to xung a hi t kch dng tranzito ghp colect   baz

b)  Nguyn l lm vic

Nguyn l lm vic ca mch nh sau :  Mch in bao gm hai tng 

khuch i c ghp t colect tng ny sang baz tng kia thng qua cc t 

in C
1
 v C

2
.  in tr R

1
,  R

2
 l cc in tr ti mc  colect.  in tr R

3
,  

R
4
 l cc in tr nh thin to dng I

b
 m ca  cc tranzito lm vic.  

Khi mi ng in,  

u tin c T
1
 v T

2
 u 

dn in,  song trn thc 

t khng bao gi c s 

tuyt i bng nhau gia 

I
c1
 v I

c2
.  Gi thit rng, 

ngu nhin I
c1
 nhnh hn 

I
c2
 mt cht th vi c 

cu ca mch in,  lp 

tc s lm cho T
1
 thng 

bo ho v T
2
 b  kho 

li.   l mt trng thi 

cn bng th nht v c 

xung ra.  Nhng ch sau 
Hnh 8   4.  Dng xung ra l tng ti colect 

ca cc tranzito trong mch to xung a hi i xng
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mt thi gian nht nh,  do s phng in ca t C
1
 v s np in ca 

t C
2
 i  qua T

1
 ang thng s lm cho in th ti cc baz ca T

1
 v T

2
 

bin i theo chiu lm cho T
1
 ang thng b kho v T

2
 ang kho li 

thng.   l trng thi cn bng th hai v c xung ra.  Khi T
2
  thng, 

t C
2
 va c np y s phng in qua T

2
,  cn t C

1
 va phng ht li 

c np in cng qua T
2
.  Qu trnh phng v np ny li  lm cho in 

th ti cc baz ca T
1
 v T

2
 bin i theo chiu lm cho T

2
 ang thng 

b kho v T
1
 ang kho li  thng.  Kt qu li  tr v trng thi cn bng 

th nht,  c xung ra v qu trnh lm vic  c th tip din.  Hai tranzito 

T
1
 v T

 2
 lun phin thng,  kho  to xung.  Nu chn T

1
 v T

2 
ging nhau ;  

R
1
 =  R

2 
;  R

3
 =  R

4
 =  R ;  C

1
 =  C

2
 =  C th s c xung a hi i xng vi 

 rng xung l :      0,7  RC v chu k xung T
x
 =  2    1 ,4RC.

Dng  xung  ra  l   tng  ti  colect ca  cc  tranzito  T
1
 v  T

2
 nh 

hnh  8   4.  

 

Cu hi  

1 .   Mch  khuch  i  dng  OA mc kiu  khuch  i  o c nhng  c 
im g  ? Nu  mun  iu  chnh  h s khuch  i  ca mch  in  th  
lm  th no ?

2.   Trong  mch  to xung  a hi  t dao ng,  nu  ngun  cp l  4,5  V v 
thay cc in  tr ti  R

1
,  R

2
 bng  cc it quang  (LED)  th   h in  tng 

g   s xy ra  ? 

3.  Khi  cn  thay i  chu  k ca xung a hi  th lm th no ? 

4.   Lm th no  i  xung  a hi  i  xng  thnh  xung  a hi  khng 
i  xng  ? 
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Thit k mch in t n gin

  Bit c nguyn tc chung v cc bc thit k mch in  t.  

  Thit k c mt mch in  t n gin.

I   Nguyn tc chung

Thit k mch in t n gin cn thc hin nguyn tc :

  Bm st v p ng yu cu thit k.

  Mch thit k n gin,  tin cy.

  Thun tin khi lp t,  vn hnh v sa cha.

  Hot ng n nh v chnh xc.

  Linh kin c sn trn th trng.

II   Cc bc thit k

Thit k mt mch in t bao gm hai bc :

1 .  Thit k mch  nguyn  l 

  Tm hiu yu cu ca mch thit k.

  a ra mt s phng n  thc hin.

  Chn phng n hp l nht.

  Tnh ton,  chn cc linh kin hp l.

2.  Thit k mch  lp rp

Mch lp rp phi m bo nguyn tc :

  B tr cc linh kin trn bng mch in mt cch khoa hc v hp l.

Bi 9
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  V ng dy dn in  ni cc linh kin vi nhau theo s  
nguyn l.
 Dy dn khng chng cho v ngn nht.

Hin nay,  ngi ta c th thit k cc mch in t bng cc phn mm 
thit k chuyn dng.

III   thit k mch ngun in mt chiu

Yu cu thit k :  in p vo 220 V,  50 Hz ;  in p ra mt chiu 1 2 V, 
dng in ti 1  A.

1 .  La chn  s  thit k

Khi thit k mch ngun mt chiu,  vic  chn s   chnh lu l quan 
trng nht.  C ba s   chnh lu nh gii thiu trong bi  7 .  Ngi ta 
thng chn s   mch chnh lu cu (hnh 7   4)  v  s   ny c  cht 
lng tt v d  thc  hin.

2.  S  b ngun 

S  b ngun c dng nh hnh 9   1 .

Hnh 9  1 .  S  ngun mt chiu

3.   Tnh  ton  v chn  cc l inh  kin  trong  mch

a)  Bin p

 Cng sut bin p :

P = k
BA

.  U
ti 

.  I
ti 

= 1 ,3  .  1 2 .  1  =  1 5,6 W.

   k
BA

  l h s cng sut bin p,  chn k
BA

 =  1 ,3 .  

 in p vo :  U
1
 =  220 V,  tn s 50 Hz.
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 in p ra :

Trong  :  U
2
               in p ra ca bin p khi khng ti ;  

          U

 =  2 V  st p trn hai it ;

         U
BA

            st p bn trong bin p khi c ti,  thng bng  

6% U
ti
 = 0,72 V.

b)  it

 Dng in it :

Chn h s dng in k
I
 =  1 0.

 in p ngc :      UN  =  kU  .  U2

             U
N
 =  1 ,8  .  1 0,4 .   =  26,5  V.

Chn h s k
U
 = 1 ,8

T cc thng s trn,  tra S tay linh kin in t  chn it loi :  1N1089 

c U
N
 = 100 V, I

m 
= 5  A, U


 = 1  V.

c)  T in  

 lc tt th t c in dung cng ln cng tt v phi chu c in 

p U
2

 =  1 4,7  V.  Chn t lc c thng s C = 1 000 F,  U
m

 =  25  V.

Cu hi  

1 .  Khi  th it k mch  in  t cn  thc h in  theo cc bc no ?

2.   Hy th it k b ngun  mt ch iu  chnh  lu  cu  vi  in  p ti  4,5  V,  

dng  in  0,2  A,  st p trn  mi  it bng  0,8  V,  U
1
 =  220 V.
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Thc hnh

Mch ngun in mt chiu

    Nhn  dng c cc l inh  kin  v v c s  nguyn l  t 
mch ngun thc t.   

   Phn  tch  c nguyn l  lm vic ca mch in.  

   C  thc thc hin  ng quy trnh  v cc quy nh  v an  ton.

I   Chun b

1 .  Dng  c,  vt l iu  (cho mt nhm hc sinh)

  ng h vn nng :  1  chic.  

   Mch ngun cp in mt chiu  lp sn trn bng mch bao gm bin 

p ngun, chnh lu cu,  lc hnh P,  n p dng IC 7812 :  1  chic.  

2.  Nhng kin  thc c l in  quan

n li bi 4,  7,  9.  

II   Ni dung v quy trnh thc hnh

Bc 1 .  Quan st,  tm hiu cc linh kin trn mch ngun thc t 

Bc 2.  V s  nguyn l ca mch in trn

Bc 3.  Cm mch th nghim vo ngun in xoay chiu  

Dng ng h vn nng o v ghi kt qu cc in p  nhng v tr sau 

y vo bng theo mu bo co thc hnh :

  in p  hai u cun s cp ca bin p ngun u~.

  in p  hai u cun th cp ca bin p ngun u1~.

  in p  u ra sau mch lc U
3
   .

  in p  u ra sau mch n p U
4
.

Bi 10
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III   tng kt, nh gi kt qu thc hnh

1 .   Hc sinh hon thnh bo co  thc  hnh theo mu,  tho lun v t nh 
gi  kt qu.  

2.   Gio vin nh gi kt qu da vo qu trnh theo di v chm bi bo co thc 
hnh ca hc sinh.  

Mu bo co thc hnh

mch ngun in mt chiu

H v tn :  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Lp :  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

1.  S  nguyn l ca mch ngun thc t

V s  nguyn l vo bo co thc hnh.  

2.   Kt qu o in p   cc v tr theo trnh t th nghim v rt ra 

nhn xt,  kt lun v :  

  T s ca bin p ngun.

   Tr s hiu dng v tr s nh ca in p xoay chiu  cun th 
cp ca bin p ngun.

u~

(V)

u
1~

(V)

U
3


(V)

U
4


(V)

3.  nh gi kt qu thc hnh

Hc sinh t nh gi kt qu thc hnh theo s hng dn ca gio vin.
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Thc hnh 

Lp mch ngun chnh lu cu  
c bin p ngun v t lc

    Lp c cc l inh  kin  in  t ln  bo mch th theo mt s  
nguyn l .  

   C  thc thc hin  ng quy trnh  v cc quy nh  v an  ton.

I   Chun b

1 .  Dng  c,  vt l iu  (cho mt nhm hc sinh)

  ng h vn nng :  1  chic.

  Bo mch th :  1  chic.

  Km,  kp,  dao gt dy.

  Dy thng tin mt li  ni mch in :  2 m.

  it tip mt loi 1A :  4  chic.

  T ho 1 000 F,  in p nh mc 25  V :  1  chic.

  Bin p ngun 220 V~  / 9  V~  :  1  chic.

  My thu thanh bn dn chy ngun 9  V :  1  chic.

2.  Nhng kin  thc c l in  quan

n li bi 4,  bi 7  v bi 9.

II   Ni dung v quy trnh thc hnh

Bc 1 .  Kim tra loi tt,  xu v phn bit in cc ca 4 it tip mt.

Bc 2 .  B tr cc  linh kin ln bo mch th theo s  nguyn l  
hnh 9    1 .

Bc 3.  Gio vin kim tra mch lp rp.

Bc 4.  Hc sinh ng in v o in p mt chiu ra khi c t lc v 
khi khng c t lc,  ghi kt qu vo mc 3  bo co thc hnh theo mu.

Cp ngun cho chy my thu thanh v rt ra nhn xt,  kt lun.

Bi 11
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III  tng kt, nh gi kt qu thc hnh

1 .   Hc sinh hon thnh bo co thc hnh theo mu, tho lun v t nh gi kt qu.  

2.   Gio vin nh gi kt qu da vo qu trnh theo di v chm bi bo co thc 
hnh ca hc sinh.  

Mu bo co thc hnh
lp mch ngun chnh lu cu  
c bin p ngun v t lc

H v tn :  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Lp :  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

1.  Kt qu kim tra cc it

2.  Lp rp mch ngun chnh lu

S  lp rp

 

3.  Tr s in p mt chiu ra khi c t lc v khi khng c t lc

4.   Nhn xt  v cht lng m thanh ca my thu thanh khi ngun c 
t lc v khng c t lc.

5.  nh gi kt qu thc hnh

Hc sinh t nh gi kt qu thc hnh theo s h ng dn ca gio vin.

a)  Bng ni dy gia cc chn cm ca bo mch th

b) Bo mch  cm linh kin
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Thc hnh

iu chnh cc thng s ca 
mch to xung a hi  dng 
tranzito

    iu chnh c t xung a hi  i  xng sang xung  a hi  khng 
i  xng.  

   iu  chnh  c chu  k xung nhanh hay chm.

   C  thc thc hin  ng quy trnh  v cc quy nh  v an  ton.

I   Chun b

1 .  Dng  c,  vt l iu  (cho mt nhm hc sinh)

   Mt mch to xung a hi i xng dng tranzito  lp sn nh hnh 8    3  

 thay R
1
,  R

2
 bng LED xanh,   v c chu k 4 giy,  c u ch  

thay i t v in tr.

  T ho loi 20 F   1 6 V :  2 chic.

  Km,  kp,  tua vt.

  Ngun in mt chiu 4,5  V.

2.  Nhng kin  thc c l in  quan

n li bi 8 .

II   Ni dung v quy trnh thc hnh 

Bc 1 .  Cp ngun cho mch in hot ng.  Quan st nh sng v m 
s ln sng ca LED trong khong 30 giy.  Ghi kt qu vo bng trong mu 
bo co thc hnh.

Bc 2.  Ct ngun,  mc song song hai t in vi hai t in trong s 
 lp sn.  ng in v lm nh bc 1 .

Bi 12
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Bc 3.  Ct in,  b ra mt t  mt v ca bc 2.  ng in v lm 
nh bc 1 .  So snh thi gian sng,  ti ca hai LED.

III  tng kt, nh gi kt qu thc hnh

1 .   Hc sinh hon thnh bo co thc hnh theo mu,  tho lun v t nh gi 
kt qu.  

2.   Gio vin nh gi kt qu da vo qu trnh theo di v chm bi bo co thc 
hnh ca hc sinh.  

Mu bo co thc hnh

iu chnh cc thng s 
ca mch to xung a hi dng tranzito

H v tn :  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Lp :  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

1.  Kt qu s ln sng v thi gian sng ca cc LED

Trng hp
S ln  sng v thi  gian  sng ca cc LED

LED  LED xanh

Khi  cha thay i  t  in  
 bc 1

Khi  mc song  song  thm 
t  in   bc 2

Khi  thay i  t  in   
bc 3

2.  nh gi kt qu thc hnh

    T nhn xt v kt lun v chiu,  hng thay i cc thng s ca 
mch in  c th thc hin c cc trng hp sau :

 Ko di chu k dao ng cho n nhy chm.

 Rt ngn chu k dao ng cho n nhy nhanh.

 Cho n  sng lu hn n xanh hoc ngc li.
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Chng 3

Mt s mch in t 
iu khin n gin

Khi nim v mch in t  
iu khin

Bit  c kh i  n i m ,  cng  d ng  v  phn  l o i  mch  i n  t 
i u  kh i n .  

I  Khi nim v mch in t iu khin

Xu th chung hin nay trong sn xut l khng ngng nng cao nng sut 
v cht lng sn phm ;  mun vy,  phi nng cao mc  t ng ho ca 
cc my mc.  Hin nay,  nhng loi my t ng nh th i hi  chnh 
xc cao,  tc ng nhanh.. .   p ng c yu cu v t ng ho cn c 
cc mch iu khin.

Nhng mch in t  thc hin chc nng iu khin c coi l mch 
in t iu khin.

S  khi tng qut ca mch in t iu khin gii thiu trn hnh 13   1 .  
Theo s  khi ny,  khi c tn hiu iu khin a vo,  mch in t iu 
khin (MTK) x l,  khuch i tn hiu v a lnh iu khin ti i 
tng iu khin (TK).

Hnh 13   1 .   S  khi tng qut ca mch in t iu khin

Bi 13
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Trong thc t,  mch in t iu khin c ng dng  nhiu lnh vc.  
Trn hnh 13    2 gii thiu mt s thit b c iu khin bng mch in t.

Hnh 1 3    2a v s  khi mt s ng c trong dy chuyn hay my 
cng nghip c iu khin t phn mm my tnh,  qua b iu khin 
in t ghp ni my tnh vi ng c.

Hnh 1 3    2b minh ho my gia cng c kh c iu khin t mn 
hnh my tnh.

Hnh 1 3    2c  minh ho mt ng c bc iu khin t mch in t.

Hnh 1 3    2d minh ho mt trung tm iu khin tn hiu giao thng 
c thit k c c mn hnh iu khin.

Hnh 13    2 .  Mt s thit b iu khin bng in t

a) M hnh iu khin trong cng nghip t my tnh ;  b)  iu khin my gia cng kim loi CNC ; 

c)  iu khin ng c bc ;  d)  iu khin n tn hiu giao thng.

II   Cng dng

Mch in t iu khin c rt nhiu cng dng khc nhau.  Nhng cng 
dng in hnh c th hin nh trn s  hnh 1 3    3 .

B iu 
khin

B iu 
khin

B iu 
khin

Mn hnh gim st 
v iu khin

B iu 
khin

ng c 1 ng c 2

a)

c)

b)

d)
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Hnh 13   3 .  Cc cng dng ca mch in t iu khin

Hy nu mt vi ng dng ca mch in t iu khin m em bit.

III  Phn loi

C nhiu cch phn loi thit b in t iu khin theo cc tiu ch khc 
nhau.  V d phn theo cng sut,  c cng sut ln,  cng sut nh.

Trn hnh 1 3   4  a ra mt s cch phn loi thng gp.

Hnh 13   4.  S  phn loi mch in t iu khin

Cu hi

1 .  Mch  in  t nh th no gi  l  mch  in  t iu  kh in  ?

2.   iu  kh in  t ng  cc my mc c u  im g  so vi  iu  kh in  
bng  tay ?
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Mch iu khin tn hiu

   Hiu c khi  nim v mch iu  khin  tn  hiu.  

   Bit c cc khi  c bn  ca mch iu  khin  tn  hiu.

I  Khi nim v mch iu khin tn hiu

Trong cuc sng ca chng ta,  cn c  nhng thng tin v mt hot 
ng hay ch  lm vic  no .  Nhng thng tin y c th hin qua 
cc  tn hiu.

Nhng tn hiu trn cn c s thay i trng thi,  s thay i  nh 
mch iu khin chng.  V d nh thay i tt,  sng ca n giao thng, 
ting ci bo ng khi gp s c chy,  hng ch chy ca cc bng qung 
co. . .   iu khin s thay i trng thi ca cc tn hiu ngi ta dng 
mt mch in t,  mch  gi l mch iu khin tn hiu.

Hnh 1 4  1  gii thiu mt s loi iu khin tn hiu.

Hnh 14  1 .  Mt s loi iu khin tn hiu

a)  iu khin tn hiu giao thng ;  b)  iu khin bng in t ;   
c)  Bo hiu v bo v in p.

Hy nu mt s tn hiu c iu khin bng mch in t m em bit.

Bi 14

a) b) c)
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II  Cng dng

Mch iu khin tn hiu c nhiu ng dng trong thc t.  

  Thng bo v tnh trng thit b khi gp s c.  V d nh in p cao,  
in p thp,  qu nhit ,  chy n. . .

  Thng bo nhng thng tin cn thit cho con ngi thc hin theo hiu 
lnh.  V d nh n xanh,   ca tn hiu giao thng. . .

  Lm cc thit b trang tr bng bng in t.  V d nh hnh nh qung 
co,  bin hiu. . .

  Thng bo v tnh trng hot ng ca my mc.  Chng hn,  tn hiu 
thng bo c ngun,  bng casset ang chy,  m lng ca casset. . .

III  Nguyn l chung ca mch iu khin tn hiu

Khi thit k,  ch to mch iu khin tn hiu,  ngi ta c th thit k 
mch phc v cho nhiu chc nng khc nhau,  do  c nhiu cch thit k 
khc nhau.  Nhng mch iu khin tn hiu n gin (nhng s  mch 
phc tp khng th gii thiu trong ni dung kin thc ny)  thng gp c 
nguyn l sau :

 Hnh 14  2 .   S  khi mt mch iu khin tn hiu

Theo nguyn l hnh 1 4  2,  sau khi nhn lnh  bo hiu t mt cm bin, 
mch iu khin x l tn hiu  nhn,  iu ch theo mt nguyn tc no 
.  Sau khi x l xong,  tn hiu c khuch i  n cng sut cn thit 
v a ti khi chp hnh.  Khi chp hnh s pht lnh bo hiu bng 
chung,  n,  hng ch ni v chp hnh lnh.

V d :  Mch bo hiu v bo v qu in p cho gia nh c minh ho 
trn hnh 14  3.

Mch bo hiu v bo v trn hnh 1 4  3  c nhim v thng bo v ct 
in khi in p vt qu ngng nguy him (v d 230 V).  Nguyn l hot 
ng ca mch nh sau :  

Bnh thng,  in p bng 220 V rle K khng ht,  tip im thng 
ng K

1
 ng in cho ti.  Khi in p vo tng cao,  trn bin tr VR nhn 

mt tn hiu in p vt ngng lm vic ca it n p o,  it n p 
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cho php dng in chy qua.  Hai tranzito T
1
 v T

2
 nhn tn hiu dng in 

chy t it n p,  khuch i dng in ny,  cp in cho cun dy rle 
(K).  Rle tc ng lm m tip im thng ng K

1
,  ct in ti ;  ng 

tip im thng m K
2
 cho n hiu (H)  sng,  chung ku bo hiu rng 

in p ang qu cao nn b ct in.  

Hnh 14  3 .  S  mch bo hiu v bo v qu in p

Chc nng cc linh kin :

BA          bin p h in p t 220 V xung 20 V  nui mch iu khin.


1
,  C     it v t in  bin i in xoay chiu thnh in mt 

chiu nui mch iu khin.

VR,  R
1
  in tr iu chnh ngng tc ng khi qu p.

o,  R2
     it n p v in tr to dng t ngng tc ng cho T

1
,  T

2
.

R
3
         in tr to thin p cho T

2
.

 
2
         it bo v T

1
 v T

2
.

T
1
,  T

2
    tranzito iu khin rle hot ng.

K           rle ng,  ct ngun (iu khin cc tip im K
1
,  K

2
).

Theo nguyn l bo v qu in p chng ta c th lm mch bo v in 
p thp.
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Cu hi

1 .  Mch  iu  kh in  tn  h iu  l  g   ?

2.  V s  khi  v g ii  thch  nguyn  l  mch  iu  kh in  tn  h iu.  

3.   Trong  s  mch  h nh  1 4   3,  kh i  cn  thay i  ngng  bo h iu  v 
bo v t  230  V xung  220 V th   con  chy bin  tr VR cn  nng  ln  
pha  trn  hay g im xung  pha di  ? Ti  sao ?

C th em cha bit

S  mch iu khin n ch chy c minh ho trn hnh 1 4  4.

Hnh 14  4.  S  mch iu khin n ch chy

Hot ng ca s  :

Khi mch c cp ngun 1 2V bng cng tc K th t C
1
 np in qua in tr R

1
.  Khi 

t np y n ngng lm dn T
1
,  n L

1
 sng.  Do T

1
 dn m C

2
 c np qua R

2
.  Tng 

t nh trn,  khi  C
2
 np y,  T

2
 dn,  n L

2
 sng,  c tun t nh th cho n T

7
 dn v 

n L
7
 sng.  Sau khi T

7
 dn,  t C

8
 s np.  Khi  ngng T

8
 dn s lm C

1
 phng qua T

8
,  

T
1
 mt thin p nn b kho,  n L

1
 tt,  cc n L

2
,  L

3
, . . .  L

7
 ln lt tt.  Lc ny t C

1
 c 

np li v cc n sng li theo chu k mi.  Khi n no sng ch  hin ra.

Khi  mun iu  khin n ch chy  cng  sut ln ly  t in p  li  220V,  chng 

ta  mc  thm mch R
11
   R

71
,  cc  tirixto  T

i1
   T

i7
 v  cc  n 

1
   

7
.  Cc tirixto dn 

khi cc tranzito tng ng dn,  cc n 
1
   

7
 tng  ng  s  sng.

Cc  vung  t cc ch ci vo .  S lng ch ci nhiu ln th s lng nhnh 

L,  T,  T
i
,   tng ln theo.   

Ch  :  Khi lp mch hnh 1 4   4  cn lu  an ton in v ngi lp rp c th chm 

vo in p 220 V,  rt nguy him.
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 Bit c cng dng ca mch in t iu  khin tc  ng c  

  mt pha.  

 H iu  c mch iu  khin  tc  qut in  bng triac.

I   Cng dng ca mch iu khin tc  ng c in 
xoay chiu mt pha 

ng c in xoay chiu mt pha (ng c mt pha)  c s dng kh 
rng ri trong cng nghip v trong i sng nh ng c my bm nc, 
qut in.  Khi s dng loi ng c ny,  ngi ta phi iu khin nhiu ch 
 nh iu khin tc ,  m my,  o chiu,  hm,. . .   y,  chng ta ch 
gii thiu v iu khin tc  ng c.

 iu khin tc  ng c mt pha,  ngi ta c th s dng cc 
phng php sau :

 Thay i s vng dy ca stato.

 iu khin in p a vo ng c.

 iu khin tn s ngun in a vo ng c (trong trng hp ny 
in p cng phi thay i cho ph hp).

iu khin in p v tn s  a vo ng c l nhng ph ng php  
th ng s dng.

II  Nguyn l iu khin tc  ng c mt pha

Mch in t iu khin tc  ng c mt pha c s dng kh ph 
bin l hai loi mch in t iu khin c s  khi nh hnh 1 5   1 .

  iu khin tc  bng cch thay i in p nh hnh 1 5   1 a.  Tc 
 c iu khin bng mch in t thay i tr s in p t vo 
ng c.

Bi 15
Mch iu khin tc   
ng c in xoay chiu mt pha
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  iu khin tc  bng cch thay i tn s v in p a vo ng 
c (hnh 1 5   1 b).  Mch iu khin c nhim v iu khin tn s f

1
 

v in p U
1
 thnh tn s f

2
 v in p U

2 
a vo ng c.

   a)              b)

Hnh 15  1 .   S  khi mch in t iu khin ng c mt pha 

III  mt s mch iu khin ng c mt pha

Hnh 1 5   2 v hai s  n gin iu khin qut in,  ang c s 
dng ph bin bng cch thay i in p.

Hnh 15  2 .  iu khin ng c mt pha bng triac

a)  S  nguyn l mch iu khin triac dng R,  C ;  b)  Gin  cc ng cong in p ca 
hnh 1 5-2a ;  c)  S  nguyn l mch iu khin triac dng R,  C v iac ;  d)  Gin  cc 

ng cong in p ca hnh 1 5-2c.

Chc nng ca cc linh kin :

Ta     Triac iu khin in p trn qut.
VR  Bin tr  iu chnh khong thi gian dn ca triac.
R     in tr hn ch.
Da    iac nh ngng in p  triac dn.
C     T in to in p ngng  m thng triac v m thng iac
K     Cng tc.

a)

b)

c)

d)
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Nguyn l iu khin ca mch hnh 1 5    2a c gii thch nh sau:  

Khi ng kho K ngun cp u
1
 hnh sin,  ti thi im in p u

1
 i du 

triac cha dn,  t C c np.  in p trn t tng dn (theo ng u
C
 hnh 

15    2b).  Khi no  iu kin,  triac c dn t  ti cui bn k (phn 

gch cho trn hnh 1 5    2b).  Nh vy,  vic dn ca triac ph thuc s bin 

thin in p u
C
 v c tnh triac.  Trong qu trnh lm vic,  c tnh ca 

triac c th thay i cht t lm cho dng in,  in p ti c th thay i.  

Khi thay i in tr VR,  hng s thi gian np t thay i,  thi im m 

triac thay i,  khong thi gian dn dng in ca triac thay i,  in p 

v dng in a vo ng c c iu chnh.  V d,  gim in tr VR,  t 

np nhanh hn,  triac dn nhiu hn,  in p a vo ng c ln hn,  ng 

c quay vi tc  cao hn v ngc li.  Mch iu khin ny c nhc 

im l triac c m do vic phi hp in p t vo v dng in iu 

khin theo ng c tnh ca triac,  nn c th b thiu chnh xc khi triac 

s dng lu ngy.

 khc phc nhc im trn,  a thm iac vo nh hnh 15    2c.  Khi 

in p t u
C 
tng ti ngng in p thng (U

DA
)  ca iac Da,  c dng iu 

khin chy vo cc iu khin triac,  triac c m t thi im  ti khi 

dng in ca n bng 0 (in p ti l phn gch cho trn hnh 15    2d).  

Mch iu khin hnh 15   2 c th s dng cho cc loi ti khc nh iu 

khin  sng ca n si t,  iu khin bp in rt c hiu qu.  Trong 

nhng trng hp ti khc nhau cn thay i triac c cng sut khc nhau.

Cc mch iu khin  trn c cht lng iu khin khng tt.  in p 

c th b thay i do thng s triac v iac thay i.  Mt khc,  iu khin 

theo cch ny kh t ng ho.  Khi cn iu khin in p ti c cht lng 

cao,  i hi mt mch iu khin phc tp hn.

Cu hi

1 .   Nu  nhn  xt v in  p a vo ng  c mt pha khi  iu  kh in  
bng  mch  in  t.

2.   Kh i  s dng  triac  iu  kh in  tc  ng  c,  cn  tc ng  vo 
thng  s no ca ngun  cp in  cho ng  c ?

3.   So vi  iu  kh in  ng  c qut bng  phm  bm (kiu  c kh) ,  th   iu  
kh in  bng  in  t c u  v  nhc im g  ?
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Thc hnh 

 

    H iu  v phn bit c s  nguyn l  v s  lp rp mch 

iu  khin  tc  ng c in  xoay chiu  mt pha.

   Lp c mt mch iu  khin  n  gin .

   C  thc thc hin  ng quy trnh  v cc quy nh  v an  ton .

I   Chun b 

1 .  Dng  c,  vt l iu  (cho mt nhm hc sinh)

  Triac BTA6  600 (I = 4 A,  U = 600 V)  :  1  chic.

  iac DB3  :  1  chic.  

  T 0,1  F   300 V :  1  chic.  

  in tr  1  k    0,5  W :  1  chic.

  Bin tr (50  100)  k  :  1  chic.

  Bo mch th :  1  chic.

   Mt qut bn si cnh 400 mm,  cng sut 56 W,  in p 220 V,  tn s 

50 Hz,  dng in 0,26 A iu khin tc  bng phm bm.

  Dy in :  

+ Dy i mm di 2 m c phch cm ;  

+ Dy cng mt si (dy in thng tin)  :  1 0   1 5  on,  di 1 0 cm.

    cm i c dy ni khng phch cm.

  ng h vn nng.

  My dao ng k (nu c).

  My o tc  ca qut (hay tc  gi nu c).

Bi 16
Mch iu khin tc   
ng c in xoay chiu mt pha
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2.  Nhng kin  thc c l in  quan

n li bi 4,  5 ,  1 5.

II   Ni dung v quy trnh thc hnh

Bc 1 .  Thit k mch iu khin ng c mt pha

a)  Chn s  nguyn l mch iu khin ng c mt pha t cc s  
 gii thiu  hnh 1 5    2.

b)  Tm hiu,  gii thch hot ng ca s   chn.

c)  Chn cc linh kin cn thit cho mch iu khin.

d)  Tnh ton thng s triac theo cc cng thc sau :

I
Ta
   k

I
 .  I

C

U
Ta
   1 ,8 .  2 .  U

C

Trong  :

          k
I
   l h s c chn nh sau :

         +  Nu triac khng gn cnh tn nhit k
I
 =  1 0.

         +  Nu triac c gn cnh tn nhit k
I
 =  4.

U
Ta
,  I

Ta
       in p v dng in nh mc ca triac.

U
C

,  I
C

   in p v dng in nh mc ca ng c.

e)  V s  lp rp cc linh kin t s  nguyn l.

Bc 2.  Lp rp mch iu khin ng c mt pha

a)  Nhn cc linh kin theo s  

thit k.

b)  Kim tra cc linh kin  nhn.  

Cch kim tra triac theo gi  sau :

   Xc nh chn triac :  Chn triac 
c cch b tr nh trn s  
hnh 1 6  1 . Hnh 16   1 .  S  chn triac BTA6  600
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 Dng ng h vn nng o kim tra cc chn theo c hai chiu :

  A
1
     A

2
 c R = .

  A
2
     G c R = .

  A
1
     G c R = (5    20)  .

  Cc linh kin cn li c kim tra nh  gii thiu trong bi 3  (hoc 

c coi l nhng linh kin m bo cht lng).

c)  Lp rp mch theo s .

Bc 3.  Gio vin kim tra mch in  lp

Bc 4.  Cho mch lm vic v hiu chnh

a)  Cm trc tip dy qut vo ngun in li.  Bm cc phm v theo di 

tc  quay ca qut.  

b)  Cm dy qut vo  in ra ca mch iu khin,   phm bm ca 

qut  tc  cao nht.

c)  Cp ngun cho mch in t iu khin ri iu chnh chit p  

iu chnh tc  qut.  Ghi cc tr s o :  in p a vo qut U
Q
,  in p 

trn triac U
Ta
,  tc  qut (nu c),  ng cong in p a vo qut (nu 

c dao ng k)  vo bng theo mu bo co thc hnh.

d)  Nhn xt v tc  (hoc lng gi)  ca qut khi c iu chnh 

bng phm bm v mch iu khin.

III  Tng kt, nh gi kt qu thc hnh

1 .   Hc sinh hon thnh bo co thc hnh theo mu,  tho lun v t nh gi 

kt qu.  

2.   Gio vin nh gi kt qu da vo qu trnh theo di v chm bi bo co 

thc hnh ca hc sinh.
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Mu bo co thc hnh

mch iu khin tc  ng c in mt pha

H v tn :  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Lp :  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

1.  Thit k mch iu khin ng c mt pha

V s  nguyn l vo bo co thc hnh.

2.  Lp rp mch iu khin ng c mt pha

V s  lp rp vo bo co thc hnh.

3.  iu chnh tc  ng c mt pha

iu chnh chit p  c cc in p nh trong bng mu bo co.  
Ghi cc tr s o c vo bng.

U
Q  
(V) 220 200 1 80 1 60 1 40 1 20

U
T
(V)

Tc  v/ph

4.  Nhn xt

  Nhn xt v tc  quay ca qut khi iu khin bng phm bm v 
khi iu khin bng mch in t.
 Tng quan in p ca qut v triac khi iu chnh chit p.  
  So  snh mch iu khin ca nhm mnh vi  mch iu khin 
ca nhm bn.
 Nhn xt v ng cong in p ca qut nu c dao ng k.

5.  nh gi kt qu thc hnh

Hc sinh t nh gi kt qu thc hnh theo s hng dn ca gio vin.
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Chng 4 

mt s thit b 
in t dn dng

Khi nim v h thng thng tin 
v vin thng
   Bit c khi  n im v h thng thng tin  v vin  thng.

    Bit c cc khi  c bn,  nguyn l  lm vic ca h thng 
thng tin  v vin  thng.  

I  Khi nim v h thng thng tin v vin thng

H thng thng tin l h thng dng cc bin php  thng bo cho nhau 
nhng thng tin cn thit.

H thng vin thng l h thng truyn nhng thng tin i xa bng sng v 
tuyn in.  

Hnh 1 7   1  gii thiu m hnh h thng thng tin v vin thng.

Hnh 17  1 .  M hnh h thng thng tin v vin thng

Bi 17
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Thng tin c truyn bng cc mi trng truyn dn khc nhau,  bng 

truyn trc tuyn hay qua khng gian.  Thng tin cn truyn i xa hin nay 

c th thy trong cc lnh vc :  thng tin v tinh,  thng tin viba,  thng tin 

cp quang,  mng in thoi c nh v di ng,  mng Internet. . .

Em hy nu mt s cch truyn thng tin s khai m con ngi  s dng.

II   S  khi, nguyn l lm vic ca h thng thng tin 
v vin thng

Mt h thng thng tin v vin thng bao gm hai phn :  pht v thu.

1 .   Phn  pht thng  tin  :  c nhim v a ngun tin cn pht ti ni cn thu 

thng tin y.  C nhiu cch pht thng tin khc nhau,  nn tng ng cng s 

c nhng nguyn l pht tin v nhng s  khi thc hin chc nng pht tin 

.  Tuy nhin,  chng u c s  khi tng qut nh trn hnh 1 7   2.  

Hnh 17  2 .  S  khi ca phn pht thng tin

Cc khi c bn ca phn pht thng tin :

Ngun thng tin  :  l ngun tn hiu cn pht i xa (nh m thanh,  hnh 

nh,  ch v s. . .   c bin i thnh tn hiu in).

X l tin :  Gia cng v khuch i ngun tn hiu.  

iu ch,  m ho :  Nhng tn hiu  c x l c bin   ln mun 

truyn i xa cn c iu ch v m ho.  Hin nay c hai k thut m ho 

c bn l k thut tng t v k thut s.  

ng truyn :  Tn hiu sau khi  iu ch, m ho c gi vo mi 

trng truyn dn  truyn i xa.  Nhng mi trng  truyn thng tin l :  

dy dn,  cp quang,  sng in t. . .  

V tuyn truyn hnh v truyn hnh cp ging v khc nhau  im no ?
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2.   Phn  thu  thng  tin  :  c nhim v thu,  nhn tn hiu  iu ch,  m ho 

truyn i t phn pht,  bin i tn hiu thu nhn c tr v dng tn hiu 

ban u  a ti thit b u cui (v d,  cc thit b nghe nhn).  S  khi 

ca phn thu thng tin c m t trn hnh 1 7   3 .

Hnh 17  3 .  S  khi phn thu thng tin

Cc khi c bn ca phn thu thng tin :

Nhn thng tin :  Tn hiu  pht i c thu,  nhn bng mt thit b 
hay mt mch no .  V d nh anten,  modem.. .

X l tin :  Gia cng v khuch i tn hiu nhn c.

Gii iu ch,  gii m :  Bin i tn hiu tr v dng tn hiu ban u.

Thit b u cui :  l khu cui cng ca h thng, v d nh loa,  mn hnh 
tivi,  my in.. .  

Nhng thng tin t ni pht ti ni thu c th  cc khong cch xa,  gn 
khc nhau.  Tt c cc ngun pht v thu thng tin y hp thnh mt mng 
thng tin quc gia v ton cu.

Cu hi

1 .  in  thoi  c nh  v d i  ng  g ing  v khc nhau   im no ?

2.   Truyn  thng  tin  ni  b ca mt cng  ti  c c coi  l  h thng  thng 
tin  v  vin  thng  hay khng  ?

3.   Hy cho bit phng  tin  truyn  thanh  (hay thng  tin )  h in  c ca a 
phng  em.
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My tng m

   Hiu c s  khi  v nguyn l  lm vic ca my tng  m .

   Bit c nguyn l hot ng ca khi  khuch i  cng sut.

I   Khi nim v my tng m
My tng m l mt thit b khuch i tn hiu m thanh.

Hnh 1 8    1  gii thiu mt s my tng m thng dng.

Hnh 18  1 .  Mt s loi my tng m

Bi 18
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  Theo cht lng,  cc my tng m c chia ra thnh tng m thng 
thng v tng m cht lng cao (HIFI).

  Theo cng sut,  c loi my tng m cng sut ln,  cng sut va v 
cng sut nh.

 Theo linh kin,  c my dng linh kin ri rc hoc dng IC.

II   S  khi v nguyn l lm vic ca my tng m

Cc my tng m hin i,  khng phn bit l tng m tranzito ri,  IC 
hay hn hp tranzito   IC u c s  khi nh m t trn hnh 1 8    2.

Hnh 18   2 .  S  khi ca my tng m

Chc nng cc khi ca my tng m :

   Khi mch vo :  tip nhn tn hiu m tn t cc ngun khc nhau 

nh micr,  a ht,  bng casset. . .  iu chnh tn hiu  cho ph hp 

vi my.

   Khi mch tin khuch i :  Tn hiu m tn qua mch vo c bin  

rt nh,  nn cn khuch i ti mt tr s nht nh.  

   Khi mch m sc :  dng  iu chnh  trm   bng ca m thanh 

theo s thch ca ngi nghe.  

   Khi mch khuch i trung gian :  Tn hiu ra t mch iu chnh m 

sc cn yu,  cn phi khuch i tip qua mch khuch i trung gian 

mi  cng sut kch cho tng cng sut.

   Khi mch khuch i cng sut :  c nhim v khuch i cng sut 

m tn  ln  pht ra loa.

  Khi ngun nui :  cung cp in cho ton b my tng m.    
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Hin nay,  k thut  pht trin,  cc linh kin bn dn c tch hp c 
kch thc rt nh,  do  cc khi trong s  trn c th c tch hp 
trong mt vi mch (IC)  ;  v d :  TDA 2030,  TDA 2020,   PC 1 277H.. .

Cc mch tin khuch i,  khuch i trung gian v khuch i cng 
sut c im g ging nhau v chc nng ?

III  Nguyn l hot ng ca khi khuch i cng sut

Hnh 1 8   3  l s  mch khuch i cng sut mc y ko c bin 

p.   y dng hai tranzito T
1
,  T

2 
cng loi.  Ti

 
c mc vi tng khuch 

i qua bin p BA
2
.  Mch colect ca mi tranzito c mc vo mt na 

cun dy s cp ca bin p BA
2
.  R

2
 v R

1
 (hoc mt it  thay th R

1
)  

to nh thin ban u cho T
1
 v T

2
 lm vic vi cht l  ng cao hn.

Hnh 18  3 .  S  mch khuch i cng sut mc y ko c bin p

Khi cha c tn hiu vo c hai tranzito u kho,  tn hiu ra bng 0.  
Khi c tn hiu vo :  

    na chu k u,  in th im B dng,  C m lm T
1
 dn,  T

2
 kho :  

c tn hiu ra  na trn cun dy s cp N
21
 ca bin p BA

2
.

    na chu k sau,  in th im C dng,  B m lm T
2
 dn,  T

1
 kho :  

c tn hiu ra  na di cun dy s cp N
22
 ca bin p BA

2
.  

  R
2
 v R

1
 (hoc it )  to nh thin ban u cho T

1
 v T

2
 lm vic 

vi cht lng cao hn.

Nh vy,   c hai na chu k,  u c tn hiu c khuch i ra loa.   

Cu hi
1 .  Nu  cc chc nng  ca my tng  m.

2.   Khi  no quyt nh  mc  trm,  bng  ca m  thanh  ? Cng   m 
thanh  do khi  no quyt nh  ?

3.  My tng  m  thng  c dng  trong  nhng  trng  hp no ?
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My thu thanh

   Bit c s  khi  v nguyn  l  lm vic ca my thu  thanh .

   Hiu c nguyn l  hot ng ca khi  tch sng .  

I  Khi nim v my thu thanh

m thanh,  mun truyn thng i xa phi c bin thnh tn hiu in.  
Tn hiu in ny c tn s rt thp (tn hiu m tn),  nn khng c kh 
nng bc x thnh sng in t.

Ch c sng in  tn s cao (  1 0 kHz) mi c kh nng bc x v 
truyn i xa c.

 truyn c tn hiu m tn i xa,  phi gi (iu ch)  n vo mt sng 
cao tn (sng mang).  Vic iu ch ny c th c thc hin bng cch iu 
ch bin  (AM) hoc iu ch tn s (FM).

Trong iu ch bin ,  bin  sng mang bin i theo tn hiu cn 
truyn i.  

Trong iu ch tn s,  bin  sng mang khng thay i,  ch c tn s 
sng mang thay i theo tn hiu cn truyn i.  

My thu thanh  l thit b in t thu sng in t do cc i pht thanh 
pht ra trong khng gian,  sau  chn lc,  x l,  khuch i v pht ra m 
thanh.  My thu sng phi tng thch vi my pht sng v tn s thu pht 
v phng thc iu ch.  

Hnh 1 9  1  gii thiu mt s loi my thu thanh.

Hnh 19  1 .  Mt s loi my thu thanh

Bi 19
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II   S  khi v nguyn l lm vic ca my thu thanh

Mt my thu thanh AM thng thng bao gm cc khi nh hnh 1 9  2.  
Chc nng ca cc khi nh sau :

Khi chn sng :  c nhim v iu chnh cng hng  la chn ly 
sng cao tn cn thu trong v vn cc sng trong khng gian.

Hnh 19   2 .  S  khi my thu thanh

Khi khuch i cao tn :  c nhim v khuch i tn hiu cao tn va 

nhn c t khi chn sng  tng thm  nhy cho my thu.

Khi dao ng ngoi sai :  c nhim v to ra sng cao tn (f
d
) trong my vi 

quy lut l lun cao hn sng nh thu (f
t
)  mt tr s khng i 465  kHz 

(hoc 455 kHz).

Khi trn sng :  c nhim v trn sng thu ca i pht thanh (f
t
) vi sng 

cao tn trong my f
d
 cho ra sng c tn s f

d
   f

t
 = 465 kHz, gi l trung tn.

Khi khuch i trung tn :  c nhim v khuch i tn hiu trung tn 

465  kHz nhn c  t khi trn sng  a ti  khi tch sng.

Khi tch sng :  c nhim v tch,  lc tn hiu m tn ra khi sng 

mang trung tn 465  kHz,   a ti khi khuch i m tn.  

ft

fd
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Khi khuch i m tn :  c nhim v khuch i tn hiu m tn ly t 

u ra ca tng tch sng  pht ra loa.  

Khi ngun :  cung cp in cho my thu.

i vi my thu FM,  v c bn cng c s  khi nh trn hnh 1 9  2.  

Tuy nhin,  trong my thu FM tn hiu trung tn l 1 0,7  MHz v khi tch 

sng l mch tch sng iu tn.

III   Nguyn l hot ng ca khi tch sng trong my 
thu thanh AM

Hnh 1 9  3  gii thiu s  khi tch sng tiu biu c dng trong 
my thu thanh AM.

Hnh 19   3 .  Khi tch sng trong my thu thanh AM 

a)  S  ;  b)  Dng sng vo,  ra.

it tch sng  ch cho dng in i qua theo mt chiu nn sng vo 
khi tch sng l sng xoay chiu,  cn sng ra l sng mt chiu (pha 
trn trc honh).  Sau khi tch thnh sng mt chiu,  t lc s lc b cc 
thnh phn tn s cao (sng mang)  v gi li ng bao c tn s thp l 
m tn.  

a)

b)
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Cu hi

1 .  Trnh  by cc khi  c bn  ca mt my thu  thanh  AM.

2.   Nu  chc nng  v g ii  thch  nguyn  l  lm  vic ca khi  tch  sng 
trong  my thu  thanh.

C th em cha bit

Hnh 19   4.  S  my thu thanh dng IC LM 386

Hin nay cc khi chc nng trong my thu thanh  c tch hp trong mt vi mch 

(IC).  C nhiu loi IC thc hin chc nng ny.  Hnh 1 9   4  gii thiu s  my thu thanh 

dng IC LM 386.  

Mt vi thng s tham kho :

C
1
: 50   280 pF ;   C

2
: 0,01  F ;   C

3
: 2,2 F ;   C

4
: 0,047  F ;  C

5
: 1 00 F ;  C

6
: 1 00 F.  

Cun cm L dng dy bc  emay 7  si F  0,7  qun u 85  vng trn thanh ferit dt,  di 

1 00 mm.
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My thu  hnh

 Bit c s  khi,  nguyn l  lm vic ca my thu  hnh.

I  Khi nim v my thu hnh

My thu hnh l thit b nhn v ti to li tn hiu m thanh v hnh nh 
ca i truyn hnh.  m thanh v hnh nh c x l c lp trong my 
thu hnh nh trn hnh 20  1 .  

Hnh 20  1 .  Nhn v x l tn hiu m thanh,  hnh nh

II  S  khi v nguyn l lm vic ca my thu hnh

My thu hnh c  hai  loi  l my thu hnh en trng v my thu hnh 
mu.  Nguyn l c bn ca chng gn ging nhau,  do  ch  gii thiu 
mt loi.

Hnh 20  2 l s  khi ca my thu hnh mu,  gm 7  khi chnh :

1 .  Khi cao tn,  trung tn,  tch sng :  c nhim v nhn tn hiu cao tn 

t anten,  khuch i,  x l,  tch sng hnh,  t ng iu chnh tn s ngoi 

sai v h s khuch i,  sau  a ti cc khi 2,  3 ,  4.

Bi 20
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2.  Khi x l tn hiu m thanh :  c nhim v nhn tn hiu sng mang m 

thanh,  khuch i,  tch sng iu tn v khuch i m tn  pht ra loa.

3.  Khi x l tn hiu hnh :  c  nhim v nhn tn hiu hnh,  khuch 

i,  gii  m mu,  sau   khuch i ba tn hiu mu (,  lc,  lam)  a 

ti  ba catt n hnh mu.

4.  Khi ng b  v  to  xung qut :  c  nhim v tch xung ng b 

dng,  xung ng b mnh v to xung qut dng,  xung qut mnh a 

ti  cun li  tia ca n hnh.  ng thi,  khi ny cn to cao p a ti 

ant n hnh.

5.  Khi phc hi hnh nh  (n hnh mu)  :  c nhim v nhn tn hiu 

hnh nh mu,  tn hiu qut  phc hi hnh nh hin ln mn hnh.

6.  Khi vi x l v iu khin :  c nhim v nhn lnh iu khin t xa 

hay t phm bm  iu khin cc hot ng ca my thu hnh.

7.  Khi ngun :  c nhim v to cc mc in p cn thit  cung cp 

cho my lm vic.  

Hnh 20  2 .  S  khi my thu hnh mu
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III   Nguyn l lm vic CA KHI x l tn hiu MU 

Cc khi trong my thu hnh hot ng rt phc tp.  Di y ch gii 

thiu khi qut mt s khi nh trong khi x l tn hiu hnh.

Khi x l tn hiu mu trong my thu hnh mu bao gm 6 khi c bn 
nh hnh 20  3.

Hnh 20   3 .  S  khi x l tn hiu mu trong my thu hnh mu

Khi x l tn hiu mu nhn tn hiu t mch tch sng hnh a sang.  

Khi 1  khuch i v x l tn hiu chi Y.  Khi 2 gii m mu  ly ra hai 

tn hiu mu R  Y v B   Y.  u ra ca cc khi 1  v 2 a ti mch ma 

trn 3   khi phc li ba tn hiu mu c bn,   l mu  (R),  mu xanh 

lc (G),  mu xanh lam (B).  Cc tn hiu mu c bn ny c khuch i 

ln cui qua cc khi 4,  5 ,  6   bin   ln v o pha thnh cc tnh 

m,  sau  a ti ba catt n hnh mu ;  iu khin ba tia in t bn ln 

cc im pht ra mu tng ng ,  lc,  lam trn mn hnh.  Cc mu c 

bn trn pha trn vi nhau thnh nh mu.  

Cu hi

1 .  Nu  nguyn  l  lm vic ca my thu  h nh  mu  qua s  khi .

2.  Nhng  mu  no c coi  l  mu  c bn  trong  my thu  h nh  mu  ?

3.  Lm th no  c c mu t nhin trn mn hnh mu ?
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Thc hnh

Mch khuch i  m tn

   Nhn bit c cc l inh  kin  trn  mch lp rp.

   M t c nguyn l  lm vic ca mch khuch i  m tn .

   C  thc thc hin  ng quy trnh  v cc quy nh  v an  ton .

I  Chun b 

1 .  Vt l iu,  thit b  (cho mt nhm hc sinh)

 1  mch khuch i m tn  lp sn.

 Tranh v s  nguyn l mch khuch i m tn.

 Ngun mt chiu tng ng vi mch  lp sn.

 Micr v loa.

2.  Nhng kin  thc c l in  quan

n li bi 4,  1 8.

II   Ni dung v quy trnh thc hnh

Bc 1 .  Tm hiu nguyn l lm vic ca mch in theo bn v

V s  nguyn l vo bo co thc hnh.

Gii thch nguyn l lm vic ca s  mch in.

Bc 2.  Nhn bit linh kin trn mch lp rp theo bn v

Cn c vo bn v nguyn l v bng mch,  ch ra c nhng linh kin 
tng ng gia chng.

Ghi tn cc linh kin v s liu k thut ca chng vo bo co thc hnh.

Bc 3.  Cp ngun v kim tra s lm vic ca mch in.  

Bi 21
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III  Tng kt, nh gi kt qu thc hnh

1 .   Hc sinh hon thnh bo co thc hnh theo mu,  tho lun v t nh gi 
kt qu.  

2.   Gio vin nh gi kt qu da vo qu trnh theo di v chm bi bo co 
thc hnh ca hc sinh.

mu Bo co thc hnh

mch khuch i m tn

H v tn :  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Lp :  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

1.  S  nguyn l mch khuch i m tn

V s  nguyn l mch khuch i m tn.

2.  Bng k hiu,  s liu k thut cc linh kin trong s 

K hiu  trn  s 
Tn v k hiu  trn  

mch in  thc t
S l iu  k thut

3.   Nhn xt v tnh trng hot ng ca mch in theo yu cu ca 

gio vin.

4. nh gi kt qu thc hnh

Hc sinh t nh gi kt qu thc hnh theo s hng dn ca gio vin.
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K thut in

Phn hai
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Chng 5

mch in xoay chiu 
ba pha

H thng in quc gia

    Hiu  c khi  n im  v  vai  tr  ca  h  thng  in  quc g ia.

   Hiu  c s  li  in  quc gia.  

I   Khi nim v h thng in quc gia

Trong chin lc m bo nng lng ca tng quc gia v trn ton 
cu,  h thng in l mt thnh phn rt quan trng.

H thng in quc gia gm c :  ngun in (cc nh my in),  cc 
li in v cc h tiu th in trong ton quc,  c lin kt vi nhau 
thnh mt h thng  thc hin qu trnh sn xut,  truyn ti,  phn phi 
v tiu th in nng (hnh 22   1 ).

Trc nm 1 994,  nc ta c ba h thng in khu vc c lp :  min 
Bc,  min Trung v min Nam.  T thng 5  nm 1 994 vi s xut hin 
ng dy truyn ti in nng Bc   Nam 500 kV (di 1 870 km),  h thng 
in Vit Nam  tr thnh mt h thng in quc gia cung cp in nng 
cho ton quc.  

Trong h thng in c rt nhiu ng dy truyn ti.  Ti sao ng 
dy truyn ti cng sut ln cng di th in p cng cao ?

Bi 22
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Hnh 22   1 .  S  h thng in 

1 .  Nh my in s 1  ;  2 .  Trm bin p tng p 22/220 kV ;  3 .  ng dy 220 kV ;   

4 .  Trm bin p ba cp in p 220/1 0,5/11 0 kV ;   5.  ng dy 11 0 kV ;   

6.  Trm bin p tng p 1 0,5/11 0 kV ;  7.  Nh my in s 2  ;  8.  ng dy 1 0,5  kV ;  

9.  Trm bin p gim p 1 0,5/0,4  kV ;  1 0.  ng dy ti cc ti.

II  S  li in quc gia

Li in quc gia l mt tp hp gm cc ng dy dn in (ng 

dy trn khng,  ng dy cp)  v cc trm in (trm bin p,  trm ng 

ct. . . )  c chc nng truyn ti in nng c sn xut  cc nh my in 

n cc ni tiu th in trong ton quc.  

1 .  Cp in  p ca li  in

Ph thuc vo mi quc gia,  li in c th c nhiu cp in p khc 
nhau nh :  800 kV ;  500 kV ;  220 kV ;  11 0 kV ;  66 kV ;  35  kV ;  22 kV ;  
1 0,5  kV ;  6  kV ;  0,4 kV.  

Trong h thng in,  li in c phn thnh :  li in truyn ti (t 
in p 66 kV tr ln)  v li in phn phi (t in p 35  kV tr xung).  

Mng in trong cc nh my,  x nghip,  khu dn c thuc li in 
phn phi hay li in truyn ti ?  Ti sao ?

2.  S  li  in

S  li in trnh by cc phn t ch yu ca li in nh ng 

dy,  my bin p. . .  v cch ni gia chng.  Trn s  ghi r cc cp in 

p,  cc s liu k thut ch yu ca cc phn t.

Hnh 22  2 v s  ca li in c bn cp in p 66 kV ;  22 kV ;  
6  kV ;  0,4  kV.
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Hnh 22   2 .  S  li in

III  Vai tr ca h thng in quc gia

H thng in quc gia c vai tr rt quan trng :

  H thng in quc gia m bo vic sn xut,  truyn ti v phn phi 
in nng cung cp cho cc ngnh thuc lnh vc cng nghip,  nng 
nghip...  v sinh hot.

  Nh c h thng in quc gia nn vic iu hnh tp trung do c 
quan iu khin h thng in quc gia thc hin ;  do  m bo 
cung cp v phn phi in vi  tin cy cao,  cht lng in nng 
tt,  an ton v kinh t.  

Em hy gii thch ti sao nh c h thng in quc gia,  vic cung cp 

v phn phi in c m bo vi  tin cy cao v kinh t ?

Cu hi

1 .  Th no l  h  thng  in  quc g ia  ?

2.  Li  in  quc g ia  c cc cp in  p no ? 

3.  V sao cn  phi  c h thng  in  quc g ia  ?

3.  My bin p 22/6 kV ;   

4 .  Ti c in p 380/220 V ;   

5.  Ti c in p 6 kV.

1 .  My bin p 66/22  kV ;   

2 .  My bin p 22/0,4  kV ;   
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Mch in xoay chiu ba pha

    Hiu c ngun in  ba pha v cc i  lng c trng ca 
mch in  ba pha.  

    Bit c cch ni  ngun in  v ti  thnh hnh  sao,  hnh  tam 
gic v cc quan h gia i  lng dy v pha.

I  Khi nim v mch in xoay chiu ba pha

Ngy nay,  dng in xoay chiu ba pha c s dng rng ri trong cc 
ngnh sn xut.  Mch in xoay chiu ba pha gm :  ngun in ba pha,  
ng dy ba pha v cc ti ba pha.

1 .  Ngun  in  ba pha

 to ra dng in xoay chiu ba pha,  ngi ta dng my pht in 
xoay chiu ba pha.  My pht in xoay chiu ba pha gm ba dy qun AX, 
BY,  CZ v nam chm in c minh ho trn hnh 23   1 .  

Bi 23

Hnh 23   1 .  S  my pht in xoay chiu ba pha



89

Mi  dy  qun ca my  pht in l mt pha.  

 Dy qun pha A k hiu l AX.

 Dy qun pha B k hiu l BY.

 Dy qun pha C k hiu l CZ.

Khi quay nam chm in vi tc  khng i,  trong dy qun mi pha 
xut hin sc in ng (s)  xoay chiu mt pha.  Cc dy qun ca cc 

pha c cng s vng dy v t lch nhau mt gc  in trong khng 

gian (hnh 23   1 )  nn s cc pha bng nhau v bin  v tn s nhng 

lch pha nhau mt gc
 

.

Hnh 23   2 v  th tr s tc thi s e
A
,  e

B
,  e

C
 v hnh 23   3  v  

th vct s cc pha ,  ,   ca ngun in ba pha.

                        

      Hnh 23   2 .   th tr s tc thi s ba pha      Hnh 23   3 .   th vct s ba pha

2.  Ti  ba pha

Hnh 23   4.  Mch in ba pha khng lin h

Ti ba pha thng l cc ng c in ba pha,  cc l in ba pha.. .  Tng tr 
ca cc pha A, B,  C ca ti l Z

A
,  Z

B
,  Z

C
.  
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II   Cch ni ngun in v ti ba pha

Nu mi  pha ca my pht in ba pha ni  ring  vi  mi  ti,  ta c 
mch in ba pha khng lin h  vi  nhau (hnh 23    4) .  

Cch ni dy ny thc t t dng,  em hy gii thch ti sao ?

Thng thng ngi ta ni ba pha ca ngun in,  ba pha ca ti thnh 
hnh sao hoc tam gic.  

Khi ni hnh sao th ba im cui X,  Y,  Z ca ba pha ni vi nhau to 
thnh im trung tnh O.

Khi ni hnh tam gic th u pha ny ni vi cui pha kia theo th t pha.

1 .  Cch  ni  ngun  in  ba pha

Hnh 23    5  v s  cch ni ngun in ba pha.  Ngun in ni hnh 

sao (hnh 23    5a),  hnh sao c dy trung tnh (hnh 23    5b)  v hnh tam gic 

(hnh 23    5c).

Hnh 23    5.  Cch ni ngun in ba pha

a)  Ni hnh sao (Y)  ;  b)  Ni hnh sao c dy trung tnh (Yo)  ;  c)  Ni hnh tam gic (D) .

2.  Cch  ni  ti  ba pha

Hnh 23    6  v s  cch ni ti ba pha.  Ti ni hnh sao (Y)  c m t 
trn hnh 23    6a,  ti ni hnh tam gic (D)  c m t trn hnh 23    6b.

a)

a)

b)

b)

c)

Hnh 23    6.  Cch ni ti ba pha

  a)  Ni hnh sao ;  b)  Ni hnh tam gic
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III  S  mch in ba pha

1 .  S  mch  in  ba pha

Cc im u ba pha A,  B,  C ca ngun in c ni vi cc dy dn 

in ba pha n cc ti.  Cc dy dn y gi l dy pha (hnh 23   7,  23   8 ,  

23   9,  23   1 0).  Dy ni t im trung tnh O ca ngun n im trung 

tnh O  ca ti gi l dy trung tnh (hnh 23   8 ,  23   1 0).  Di y l mt 

s s  thng gp.

a)  Ngun in ni hnh sao,  ti ni hnh sao  (hnh 23   7)

Hnh 23   7.  S  mch in ba pha ngun v ti ni hnh sao

b)  Ngun in v ti ni hnh sao c dy trung tnh  (hnh 23   8)

Mch in ny cn gi l mch in ba pha bn dy (ba dy pha v 

mt dy trung tnh).

Hnh 23   8.  S  mch in ba pha c dy trung tnh
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c)  Ngun in ni hnh sao,  ti ni hnh tam gic  (hnh 23   9)

Hnh 23   9.  S  mch in ba pha ngun ni hnh sao,  ti ni hnh tam gic

Quan st hnh 23   1 0,  ngun in v cc ti ba pha 1 ,  2 ,  3  c ni 

hnh g ?

Hnh 23   10.  Cc ti ba pha u vo ngun in ba pha

2.  Quan  h gia i  lng dy v i  lng pha

Nu ti ba pha i xng th :

a)  Khi ni hnh sao :   I
d 
 =  I

p

  U
d
 =  U

p

b)  Khi ni hnh tam gic :   I
d
 =  

     U
d
 =  U

p

Trong  :  I
p
  dng in pha,  l dng in chy trong mi pha.
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       I
d
  dng in dy,  l dng in chy trong dy pha.

     U
p
   in p pha,  l in p gia im u v im cui ca 

mi pha hoc gia dy pha v dy trung tnh.  

     U
d
  in p dy,  l in p gia hai dy pha.

V d 1  :  Mt my pht in ba pha c in p mi dy qun pha l 

220V,  nu ni hnh sao ta c hai tr s in p :

   U
p 
= 220 V

   U
d
 =  U

p
 =   .  220 = 380 V

Nu ni hnh tam gic ta ch c mt tr s in p U
d
 =  U

p
 =  220 V.

Gii thch v sao ngun in thng c ni hnh sao ?

V d 2  :  Mt ti  ba pha gm 3  in tr R =  1 0  ni  hnh tam gic,  

u vo ngun in ba pha c  U
d
 =  380V.  Tnh dng in pha v dng 

in dy.

Gii :

V ti ni hnh tam gic nn ta c :  U
p
 =  U

d
 =  380 V

Dng in pha ca ti :

          I
p
 =   38  A

Dng in dy :      I
d
 =  = .38    =  65,8  A

IV  u im ca mch in ba pha bn dy

Mch in ba pha bn dy c s dng trong mng in sinh hot,  nh 
c dy trung tnh nn c cc u im sau :

  To ra hai tr s in p khc nhau :  in p dy v in p pha,  v th 
rt thun tin cho vic s dng  dng in.

  Cc ti in sinh hot thng khng i xng (tng tr cc pha khc 
nhau khi  ti  cc  pha thay i) .  Do s dng mng ba pha bn dy, 
nh c dy trung tnh nn in p pha trn cc ti hu nh vn gi c 
bnh thng,  khng vt qu in p nh mc.

Quan st hnh 23   11 ,  cc n c u hnh g ?  Khi tt cc n pha C,  
hu nh n cc pha B v pha A vn sng bnh thng.  Ti sao ?
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Hnh 23   11 .  u n vo ngun in ba pha

Cu hi

1 .  Nu  cc phn  t ca mch  in  ba pha v chc nng  ca chng.

2. Nu tc dng ca dy trung  tnh  trong mch in  ba pha bn dy.

3.   Mch  in  ba pha ba dy,  in  p dy 380V,  ti  l  ba in  tr R bng 

nhau,  ni  tam  g ic.  Cho bit dng  in  trn  ng  dy bng  80A.  V 

s  ni  dy ca mch  in  ba pha trn  v  xc nh  tr  s dng  in  

pha ca ti .  Tnh  in  tr R trn  mi  pha ca ti .

4.   C hai  ti  ba pha :  Ti  th nht l 9 bng n  (s l iu  ca mi  bng n 

l P =  1 00 W,  U  =  220 V)  ;  ti  th hai  l mt l in  tr ba pha (in  tr 

mi  pha R = 30 ,  U  =  380 V).  Cc ti  trn  c ni  vo mch in  ba 

pha bn dy c in  p 220/380 V.

    a)  Gii  thch  220 V l  in  p g   ? 380 V l  in  p g   ?

    b)   Xc nh  cch  ni  dy ca mi  ti  (thnh  h nh  sao hoc h nh  tam 

g ic)  v g ii  thch  v  sao phi  ni  nh vy ?

    c)  V cch  ni  dy ca mch  in  ba pha trn.

    d )  Tnh  dng  in  pha v dng  in  dy ca mi  ti .
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Thc hnh

Ni ti  ba pha hnh sao v 
hnh tam gic

   Ni  c ti  ba pha hnh  sao v hnh  tam gic.

   C  thc thc hin  ng quy trnh  v cc quy nh  v an  ton .  

I  Chun b

1 .  Dng  c,  vt l iu  (cho mt nhm hc sinh)

 Ngun in xoay chiu ba pha 380 /220 V.

 1  bng  lp sn 6 bng n (hnh 24  1 ).

Hnh 24  1 .  Bng n in

 Cu dao ba pha 30 A :  1  chic.

 Bng n si t 45  W  220 V :  6  chic.

 Vn k xoay chiu  0  450 V :  1  chic.

 Vn k xoay chiu 0  250 V :  1  chic.

 Ampe k xoay chiu 1  A :  4  chic.

 Dy in n :  8  m.

 Km ct dy,  km in,  dao nh,  bng dnh cch in.

Bi 24
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2.  Nhng kin  thc c l in  quan

 Cch ni ti ba pha hnh sao v hnh tam gic.

 Cc quan h gia i lng dy v pha ca mch in ba pha.

II  Ni dung v quy trnh thc hnh

Tu iu kin c th,  c  th chn mt trong hai  ni  dung di y  

thc  hnh.

1 .  Thc hnh  ni  ti  hnh  tam gic v hnh  sao

Bc 1 .  Tm hiu cc dng c o  

Bc 2.  Quan st,  tm hiu bng thc hnh

Bc 3.  Ni ti  bng thnh hnh tam gic  

Hc sinh ni ti  bng thnh hnh tam gic,  sau  gio vin kim tra.

Bc 4.  Ni ti  bng thnh hnh sao c dy trung tnh.  

Hc sinh thc hnh ni ti  bng thnh hnh sao c dy trung tnh, sau  
gio vin kim tra.

Sau khi tm hiu v thc hnh ni ti  bng,  cc em trnh by v cch 
ni,  nu c im ca mi cch ni v ghi vo mc 1  bo co thc hnh.

2.   Thc hnh  ni  ti  hnh  sao c dy trung  tnh  vo ngun  in 
ba pha

Ni cc bng n  bng thnh hnh sao c dy trung tnh v u vo 
ngun in ba pha bn dy.  Trnh t thc hnh nh sau :

Bc 1  :  V s  nguyn l mch in thc hnh  

Hc sinh v s  nguyn l mch in thc hnh c cc vn k o in 
p dy,  in p pha ;  ampe k o dng in pha,  dng in trong dy trung 
tnh v ghi vo mc 2a bo co thc hnh.

Bc 2  :  Ni dy mch in  

Hc  s inh ni  dy mch in theo s    v.  Gio vin kim tra 
mch in.  

Bc 3  :  o in p v dng in

Gio vin cho php ng in,  hc sinh o in p dy,  in p pha,  
dng in pha,  dng in dy trung tnh v ghi kt qu o vo bng (mc 2)  
bo co thc hnh.

Ch  :  Khi thc hnh,  cn m bo an ton cho ngi v thit b o.
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Bc 4 :  Tnh dng in v in p  

Da vo s liu ca cc bng n,  hc sinh tnh dng in,  in p v 
in kt qu vo bng (mc 2b)  bo co thc hnh.

III  Tng kt, nh gi kt qu thc hnh

1 .   Hc sinh hon thnh bo co thc hnh theo mu,  tho lun v t nh gi 
kt qu.  

2.   Gio vin nh gi kt qu da vo qu trnh theo di v chm bi bo co 
thc hnh ca hc sinh.

Mu bo co thc hnh

ni ti ba pha hnh sao v hnh tam gic

H v tn :  .. . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Lp :  .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

1.   Tm hiu v cch ni ti hnh tam gic v hnh sao.  Nu cch 
ni v c im ca mi loi

 Ni hnh tam gic : ... . . . ... . . . .

 .. .

..

  Ni hnh sao :....

.. .

..

2.   Thc hnh ni  ti  hnh sao c dy trung tnh vo ngun in 
ba pha

a)  V s  nguyn l mch in thc hnh.

b)  o v tnh kt qu,  ghi vo bng bo co thc hnh.
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i  
lng

in  p pha in  p dy Dng in  pha
Dng in 
dy trung 

tnh

U
A

U
B

U
C

U
AB

U
BC

U
CA

I
A

I
B

I
C

I
O

Kt qu 
o

Kt qu 
o

Tr  s 
tnh  ton

3.  nh gi kt qu thc hnh 

Hc sinh t nh gi kt qu thc hnh theo s hng dn ca gio vin.
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Chng 6

My In ba pha

 

My in xoay chiu ba pha   
my bin p ba pha

    Bit c khi  n im,  phn  loi  v cng  dng  ca my in  
xoay chiu  ba pha .

    Bit cng dng,  cu  to,  cch  ni  dy,  nguyn l  lm vic ca 
my bin p ba pha.  

I   Khi nim, phn loi v cng dng ca  my in  
xoay chiu ba pha

1 .  Khi  nim

My in xoay chiu ba pha l my in lm vic vi dng in xoay 
chiu ba pha.  S lm vic ca chng da trn nguyn l cm ng in t v 
lc in t.

2.  Phn  loi  v cng  dng

Cc my in xoay chiu ba pha c chia lm hai loi :

  My in tnh :  khi lm vic khng c b phn no chuyn ng nh 
my bin p,  my bin dng, dng  bin i cc thng s (in p,  
dng in. . . )  ca h thng in.
  My in quay :  khi lm vic c b phn chuyn ng tng i vi 
nhau v c chia lm hai loi :
+  My pht in :  bin c nng thnh in nng,  dng lm ngun cp 
in cho ti.

+  ng c in :  bin in nng thnh c nng,  dng lm ngun ng 
lc cho cc my v thit b.

Bi 25
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II   My bin p ba pha

1 .  Khi  nim v cng  dng 

My bin p ba pha l my in tnh,  dng  bin i in p ca h 
thng dng in xoay chiu ba pha nhng gi nguyn tn s.

 My bin p c in p vo ln hn in p ra l my bin p loi g ?  

Nu cng dng ca my bin p ba pha m em bit ?

My bin p ba pha c s dng ch yu trong h thng truyn ti v 
phn phi in nng,  trong mng in sn xut v sinh hot.  My bin p 
t ngu ba pha thng c dng trong cc phng th nghim.  

2.  Cu  to  

My bin p ba pha gm hai phn chnh l li thp v dy qun :

a)  Li thp :  c  ba tr  qun dy (gi l tr t)  v gng t  khp 
kn mch t nh hnh 25  1 .  Li  thp c  lm bng  cc  l  thp k 
thut in dy  0,35   0,5  mm,  hai mt ph sn cch in v ghp li thnh 
hnh tr.

b)  Dy qun :  thng l dy ng bc cch in c qun quanh tr t 
ca li thp (hnh 25    1 ) .  

                                

                      

Hnh 25    1 .  Cu to li thp v  
dy qun my bin p ba pha

1 .  Dy qun cao p (pha ngoi).

2 .  Dy qun h p (pha trong).

3.  Tr t c bc cch in.

4.  Gng t (c nh bng ai).

Hnh 25    2 .   S  nguyn l 
my bin p ba pha



101

Mi my bin p ba pha c ba dy qun nhn in vo (cn gi l dy 

qun s cp)  k hiu AX,  BY,  CZ v ba dy qun a in ra (cn gi l dy 

qun th cp)  k hiu ax,  by,  cz (hnh 25    2),  nn c th u hnh sao hay 

hnh tam gic  c hai pha.  Ngoi ra,  trong trng hp u hnh sao,  v c 

im chung nn c th c thm dy trung tnh.  

S  u dy v k hiu cch u dy my bin p nh hnh 25    3 .  

Hnh 25   3 .  S  u dy v k hiu cch u dy my bin p 

a)  Ni sao   sao c dy trung tnh (Y/Yo)  ;  b)  Ni sao   tam gic (Y/            D)  ;   
c)  Ni tam gic   sao c dy trung tnh (D/Yo) .

 cc  my bin p cung cp in cho 
cc h tiu th,  dy qun th cp thng ni 
hnh sao c dy trung tnh.

Hy gii thch ti sao  cc my bin p 

cung cp in cho cc h tiu th, dy qun th 

cp thng ni hnh sao c dy trung tnh ?

3.  Nguyn  l  lm vic

My bin p ba pha cng nh my bin 
p mt pha u lm vic  da trn nguyn l 
cm ng in t.  Hnh 25   4

a) b) c)
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Da vo kin thc  hc,  em hy cho bit biu thc tnh h s bin p ca 

my bin p mt pha ?

   My bin p ba pha c cc cch u dy khc nhau nn cn phn bit 

h s bin p pha (Kp)  v h s bin p dy (Kd
).

+ H s bin p pha :  

Trong  :  N
1
,  N

2
 l s vng dy mt pha ca dy qun s cp v th cp.

+ H s bin p dy :  

V d :   s  hnh 25    4,  h s bin p pha :  

H s bin p dy :   

Tnh h s bin p  s  u dy hnh 25   3b v 25   3c.

Cu hi

1 .  Trnh  by khi  n im  v phn  loi  my in  xoay chiu  ba pha.

2.  Nu  nguyn  l  lm vic ca my bin  p ba pha.

3.   Mt my bin  p ba pha,  mi  pha dy qun  s cp c 1 1 000 vng 

v dy qun  th cp c 200 vng.  Dy qun  ca my bin  p c 

ni  theo kiu  D/Yo,  v c cp in  bi  ngun  ba pha c U
d 
= 22 kV.  

Hy :

   a)  V s  u  dy.

   b)  Tnh  h s bin  p pha v dy.

   c)  Tnh  in  p pha v in  p dy ca cun  th cp.
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C th em cha bit

Hnh 25   5  gii thiu tng qut v cu to 

ca my bin p ba pha.

                    

ng c khng ng b ba pha

Bit c cng dng,  cu  to,  nguyn l  lm vic v cch ni  dy 
ng c khng ng b ba pha.  

I  Khi nim v cng dng

ng c xoay chiu ba pha c tc  quay ca rto (n)  nh hn tc  

quay (n
1
)  ca t trng dng in cp cho ng c c gi l ng c 

khng ng b ba pha.

Bi 26

4

3

2

1

Hnh 25  5.  Cu to my bin p ba pha

 1 .  V my c cnh tn nhit

 2 .  Dy qun

 3.  S cao p

 4.  Bnh dn du
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ng c khng ng b ba pha c s dng rt rng ri trong cng 
nghip,  nng nghip v i sng

Cc trm bm nc thng s dng ng c in  loi  g ?

ng c khng ng b ba pha (c bit l ng c rto lng sc) c s 
dng rng ri v c cu to n gin,  kch thc nh gn, vn hnh n gin.

II  Cu to 

Cu to ca ng c khng ng b ba pha (hnh 26  1 ),  gm hai b 
phn chnh l stato v rto,  ngoi ra cn c v my,  np my  

Hnh 26  1 .   Cu to ng c khng ng b ba pha
1 .  Np my ; 2.  Stato ; 3.  Rto ; 4.  Trc quay.

Hnh 26  2 .  L thp
1 .  L thp stato ;  2 .  L thp rto.

1 .  Stato (phn  tnh)  

Gm li thp v dy qun.

Hnh 26  3 .  Hnh dng stato

1 .  V my ;  2 .  Li thp ;

3.  Dy qun ;  4.  Chn .

Hnh 26  4.  K hiu cc u dy qun 
stato trn hp u dy

1

2

3

4

1

2

3

4
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a)  Li thp :  gm cc l thp k thut in (hnh 26  2)  ghp li thnh 
hnh tr,  mt trong c rnh t dy qun nh hnh 26  3 .

b)  Dy qun :  Dy qun stato ng c khng ng b ba pha l dy ng 
c ph sn cch in,  gm ba pha dy qun AX, BY,  CZ t trong cc 
rnh stato theo mt quy lut nht nh.  Su u dy ca ba pha dy qun 
c ni ra ngoi hp u dy (t  v ca ng c)   nhn in vo nh 
hnh 26  4.

2.  Rto (phn  quay)

Gm li thp,  dy qun ;  ngoi ra cn trc quay

a)  Li thp :  lm bng cc l thp k thut in (hnh 26  2),  mt ngoi 
x rnh,   gia c l  lp trc,  ghp li thnh hnh tr.   

b)  Dy qun :  c hai kiu.  

  Dy qun kiu rto lng sc :  c dng nh hnh 26  5a v ng c rto 
lng sc k hiu nh hnh 26  5b.

  Dy qun kiu rto dy qun :  c dng nh hnh 26  6a v ng c 
rto dy qun k hiu nh hnh 26  6b.  

                                         a)                                 b)

Hnh 26  5.  Hnh dng rto lng sc (a)  v k hiu ng c rto lng sc (b)

                                       a)                                                                        b)

Hnh 26  6.  Hnh dng rto dy qun (a)  v k hiu ng c rto dy qun (b)
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III  Nguyn l lm vic

Khi cho dng ba pha vo ba dy qun stato ca ng c,  trong stato 

s c t trng quay (c th hnh dung n ging mt nam chm vnh cu 

quay).  T trng quay ny qut qua cc dy qun ca rto,  lm xut hin 

cc sc in ng v dng in cm ng.  Lc tng tc in t gia t 

trng quay v cc dng in cm ng ny to ra mmen quay tc ng 

ln rto,  ko rto quay theo chiu quay ca t trng vi tc  n < n
1
 (n

1
 l 

tc  ca t trng quay).

Tc  t trng quay c tnh theo cng thc :

n
1
 =   (vg/ph) 

Trong  :  

  f l tn s dng in (Hz)  ;  

  p l s i cc t.

S chnh lch tc  gia t trng quay v tc  rto gi l tc  trt :    
              n

2 
=  n

1  
 n.

T s  c gi l h s trt tc .  

Khi ng c lm vic bnh thng,  s  = 0,02   0,06.

Ti sao tc  ca rto lun nh hn tc  ca t trng quay ?

IV  Cch u dy

Cc u dy qun ba pha ca stato c a ra hp u dy t  v ng 
c nh hnh 26  7a.

Hnh 26  7b l k hiu u kiu hnh sao v hnh 26  7c l k hiu u 
kiu hnh tam gic.

                         a)              b)                        c) 

Hnh 26  7.  Cch u dy ng c khng ng b ba pha



107

Tu thuc in p ca li in v cu to ca ng c m chn cch 
u dy sao cho ph hp.  V d,  ng c k hiu Y/D    380/220 V m li 
in c in p dy l 220 V th dy qun ca ng c phi u hnh tam 
gic,  li in c in p dy l 380V th dy qun ca ng c phi u 
hnh sao.

 i chiu quay ca ng c,  ngi ta o hai pha bt k cho nhau.  
V d,  gi nguyn pha A,  o pha B cho pha C.

Cu hi

1 .  Nu  nguyn  l  lm vic ca ng  c khng  ng  b ba pha.

2.   Trnh by cc cch u dy qun stato ca ng c khng ng b ba pha.

3.  Trn  nhn  gn   v ca ng  c DK 42  4 . 2,8  kW c gh i  :

     D/Y 220/380 V1 0,5/6,1  A ;  1 420 vng/pht ;  % = 0,84 ;  cos  =  0,83 ;  

50  Hz.

      Hy g ii  thch  cc s l iu  trn  ca ng  c.

      Nu  ngun  ba  pha  c  U
d  
=  220  V th   phi  u  dy ca  ng  c 

theo  kiu  no  ? V  cch  u  dy .

Thc hnh

Quan st v m t cu to  
ca ng c khng ng b 
ba pha 

  c v g ii  th ch  c cc s l iu  trn  nhn  ng  c khng   
    ng  b ba pha.  

   Phn bit c cc b phn chnh ca ng c khng ng b  
    ba pha.

  Thc hin ng quy trnh thc hnh v cc quy nh v an ton.  

Bi 27
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I  Chun b

1 .  Thit b ,  dng  c  (cho mt nhm hc sinh)

  ng c khng ng b ba pha rto lng sc  tho ri sp xp c 

th t :  1  ci.

  ng c khng ng b ba pha rto lng sc cn nguyn vn :  1  ci.

 Thc cp :  2 ci.

 Thc l :  2 ci.

2.  Nhng kin  thc c l in  quan

n li bi 26.

II  Ni dung v quy trnh thc hnh

Bc  1 .  Quan st v m t hnh dng bn ngoi ca ng c,  c cc s 
liu k thut trn nhn ng c,  ghi v nu  ngha cc s liu k thut vo 
bng 1  bo co thc hnh theo mu.

Bc 2.  Quan st,  o,  m cc b phn ca ng c,  ghi kt qu vo 
bng 2 bo co thc hnh theo mu.

III  tng kt, nh gi kt qu thc hnh

1 .  Hc sinh hon thnh bo co thc hnh,  tho lun v t nh gi.  

2.   Gio vin nh gi kt qu da vo qu trnh theo di v bo co thc hnh 

ca hc sinh.

Mu bo co thc hnh

Quan st v m t cu to ca  
ng c khng ng b ba pha

H v tn :  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Lp : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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1.   Kt qu quan st hnh dng bn ngoi  ca ng c khng 
ng b ba pha

Bng 1

STT K hiu  ngha

1

2
. . .

50  Hz

Y/D  -  380/220 V

2.   Kt qu quan st, o, m cc b phn ca ng c khng ng 
b ba pha

Bng 2

STT Tn b phn S lng,  kch  thc (mm)

1

2

3

Stato

  S rnh

  Chiu  di  rnh

  ng  knh  trong

Rto

  Loi  rto

  S rnh

  Chiu  di  rnh

  ng  knh  ngoi

  ng  knh  trc quay

Cc b phn  khc

  Np my

  Vng  bi

  

V d :   Li thp stato :  S rnh                 :  24

      ng knh trong :  1 50mm

      Chiu di              :  1 80mm

3.  nh gi kt qu thc hnh

Hc sinh t nh gi kt qu thc hnh theo s hng dn ca gio vin.
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Chng 7    

Mng in sn xut 
quy m nh

Mng in sn xut quy m nh

Bit c khi  nim,  c im,  yu  cu  v nguyn l  lm vic ca 

mng in  sn  xut quy m nh.  

I   Khi nim, c im, yu cu ca mng in sn xut 
quy m nh

1 .  Khi  nim

Mng in cp in cho sn xut quy m nh bao gm cc t sn xut,  
cc phn xng sn xut ch tiu th cng sut vi chc kil ot ti cc x 
nghip sn xut nh,  cng sut tiu th vi trm kil ot.  Ti ca mng in 
sn xut quy m nh ch yu l cc loi ng c in,  cc thit b in,  
my hn in,  cc thit b chiu sng.

2.  c im

  Ti phn b thng tp trung.

  Dng mt my bin p ring hoc ly in t ng dy h p 380/220 V.

  Mng chiu sng cng c cp t ng dy h p ca c s sn xut.

Bi 28
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3.  Yu  cu

   m bo cht lng in nng,  th hin  hai ch tiu sau :

+   Ch tiu tn s :  do c quan iu khin h thng in quc gia iu 
chnh (in li quc gia Vit Nam tn s 50 Hz).

+   Ch tiu in p :  cho php dao ng quanh gi tr nh mc 5%.

   m bo tnh kinh t :  Khi tnh ton lp t mng in sn xut phi 
m bo sao cho vn u t v chi ph vn hnh kinh t nht.

   m bo an ton :  Mng  in sn xut phi  m bo vn hnh 
thun tin,  an ton cho ngi  s dng v thit b  cng  nh cho 
ton h  thng.

 Trong sn xut,   m bo an ton cho mng in,  ngi ta thng lp 
thit b bo v g ?  Ti sao ?

II    nguyn l lm vic ca mng in sn xut quy m nh

1 .   S  mng in  sn  xut quy m nh 

Mng in sn xut quy m nh rt a dng nhng nguyn l lm vic 
c bn l ging nhau.

Hnh 28    1  gii  thiu s  mng in sn xut quy m nh c  ba 
phn xng.

Hnh 28   1 .  S  mng in sn xut quy m nh

 1 .  Trm bin p ;  2 .  T phn phi ;   

 3 .  T ng lc ;  4.  T chiu sng.
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Trong  :

H  H thng in.

1 .  Trm bin p (6    22/0,4 kV)  :  cp in cho c s sn xut.

2.   T phn phi :  nhn in t trm bin p (1 )   phn chia ti cc t 

ng lc,  t chiu sng ca cc phn xng.

3.  T ng lc :  nhn in t t phn phi cung cp cho cc my sn xut.

4.   T chiu sng :  nhn in t t phn phi cung cp cho mch chiu 

sng ca cc phn xng.

2.  Nguyn  l  lm vic

T trm  bin p h p,  in nng c a ti cc t phn phi,  ti y 

c cc aptomat ng ct mch in ti cc t ng lc  v t chiu sng.  

Tng t nh vy,  t cc t ng lc  v t chiu sng  in nng c a 

ti cc my sn xut hoc cc mch chiu sng.  

Thao tc ng in ln lt t ngun n ti (bin p h p   t phn 

phi   t ng lc v t chiu sng)  v ct in thc hin theo chiu 

ngc li.

Ti sao phi ng,  ct mch in theo th t trn ?

Cu hi

1 .  Nu  c im,  yu  cu  ca mng  in  sn  xut quy m nh.

2.   Hy v  s  mt mng  in  sn  xut quy m nh gm  mt bin  p 

6 /0,4  kV ;  2  t  phn  phi  ;  4  t  ng  lc ;  2  t  ch iu  sng.
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Thc hnh

Tm hiu mt mng in  
sn xut quy m nh

    Phn bit c cc b phn chnh ca mt mng in  sn xut 
quy m nh.

   Thc hin  ng quy trnh  v cc quy nh  v an  ton.  

C th thc hin mt trong hai phng n sau :

  Phng n  1  :  T chc cho hc sinh (lp hoc khi lp)  tham quan 

mt c s sn xut  gn trng.

  Phng n  2  :  T chc cho hc sinh (lp hoc khi lp)  tham quan 

mng in ca trng (nu a phng khng c c s sn xut hoc 

c nhng  qu xa).  

Phng n 1

I  Chun b
1 .   Gio vin lin h vi c s sn xut  lp k hoch tham quan (ni dung,  a 

im,  thi gian,  phng tin).

a)  Thi gian,  a im,  phng tin.

b)  Ni quy tham quan.

c)  Ni dung phi t c khi tham quan :  Tm hiu c mt mng in 

sn xut quy m nh.

  Trm bin p ca c s sn xut (nu c)  :  v  tr t,  s lng,  s 

liu k thut. . .

 Bo v an ton ca trm bin p (nu c)  :  ni t,  chng st. . .

  ng dy h p t trm bin p ti  t  phn phi :  loi  dy,  cch 

i  dy,  s bt s. . .

  ng dy t t phn phi ti cc t ng lc,  t chiu sng :  loi dy,  

cch i dy. . .

Bi 29
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 T ng lc,  t chiu sng :  s lng,  v tr. . .
  ng  dy  t t  ng  lc  ti  cc  my  sn xut :  loi  dy,  cch 
i  dy. . .
 ng dy t t chiu sng ti cc cm n.

2.  Nhng kin  thc c l in  quan

n li kin thc bi 28.

II  Ni dung quy trnh thc hnh
Bc 1 .  Tho lun ni dung tham quan.

Bc 2.  Ph bin ni quy tham quan.

Bc 3.  Tin hnh tham quan v ghi cc kt qu thu thp c theo ni 
dung  ra vo bo co thc hnh.

iii  tng kt, nh gi kt qu thc hnh

1 .  Hc sinh hon thnh bo co thc hnh,  tho lun v t nh gi.

2.   Gio vin nh gi kt qu da vo qu trnh theo di v bo co thc hnh ca 
hc sinh.

Phng n 2

Trng hp a phng khng c cc xng sn xut hoc xng sn 
xut  qu xa m trng khng c iu kin t chc cho hc sinh i tham 
quan c mi thc hin phng n ny.  Cc bc chun b ca gio vin 
v quy trnh tin hnh tng t phng n 1 .

Mu bo co thc hnh

tm hiu mt mng in sn xut quy m nh

H v tn :  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   

Lp :  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

a im v thi gian tham quan : . . . . . . . . . . . . . . . . . . . . . . .

1.  Kt qu tham quan :  Bo co theo ni dung mc 1 c.

..

2.  T nhn xt v nh gi kt qu thc hnh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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n tp

 H thng ho v cng c c nhng ni dung c bn ca mn hc.

i  h thng ho ni dung

ii  cu hi

Cu 1 .   V mt mch in gm ngun in UN  v ba loi linh kin R,  L,  C mc 
ni tip.  Hy vit biu thc in p trn cc linh kin  l UR,  UL,  UC 
theo dng in I.  Tnh gi tr cc in p  khi dng in I  cc tn s :  

f = 0 Hz v f =  fCH   

Bi 30

K thut 
in  t

in  tr,  t  in,  cun  cm

Linh  kin  bn  dn  v IC

                     Mch  ngun

Mch  iu  kh in  tn  h iu

                     My tng  m

                     My thu  h nh

My bin  p ba pha

Mch  khuch  i ,  mch  to xung 

Mch  iu  kh in  tc  ng  c in  
xoay chiu  mt pha

                     My thu  thanh

Mch  in  xoay ch iu  ba pha

H thng  in  quc g ia

ng  c khng  ng  b ba pha

Mt s mch  in  t 
c bn

Linh  kin  in  t

Mt s mch  in  t 
iu  kh in  n  g in

Mt s th it b   
in  t dn  dng

Mch  in   
xoay ch iu  ba pha

My in  ba pha

Mng  in  sn  xut 
quy m nh

K thut 
in
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Cu  2.   Lm th no  phn bit c tranzito PNP v NPN ?  Hy v k hiu 
ca hai loi tranzito .

Cu  3.   Nu s ging v khc nhau khi s dng it tip mt v tirixto.

Cu  4.   T mch ngun chnh l u c t lc ang ly ra in mt chiu dng ,  nu 
mun i li  ly ra in mt chiu m  th phi lm th no ?

Cu  5.   Cn thay i tr s linh kin no  thay i h s khuch i ca mch 
khuch i thut ton ?

Cu  6.   Thay i tr s linh kin no  thay i tn s nhp nhy ca n LED 
trong mch to xung a hi i xng ?

Cu  7.   Hy nu nguyn l chung ca mch iu khin tn hiu v mch bo v 
in p thp.

Cu  8.   Nu cc phng php iu khin tc  ng c in xoay chiu mt pha.  
Mch iu khin tc  ng c xoay chiu mt pha (iu khin qut) 
bng triac l phng php no trong cc phng php trn ?  Ti sao ?

Cu  9.   Nu nguyn l pht v thu thng tin trong cc h thng thng tin v vin 
thng.  Mt my tnh mun nhn thng tin t trn mng cn phi c thm 
nhng thit b no ?

Cu  1 0.   Lm th no  c th truyn m thanh i xa c ?  Mun thu tn hiu 
m thanh ca cc i pht thanh phi theo nguyn l no ?

Cu  1 1 .   Ti  sao trong  cc  my thu hnh li  c  th  pht ra c m thanh v 
hnh nh ?

Cu  1 2.   Hy v s  h thng in quc gia v cho bit  Vit Nam hin nay 
li in c cc cp in p no ?

Cu  1 3.   Mt ti ba pha gm 6 bng n hunh quang 220 V  36 W v 3  in tr 

380 V  0,5  kW c u vo mch ba pha bn dy 380/220 V.

     Hy v s  u cc n v in tr sao cho cc n v in tr lm 
vic nh mc v cng sut cc pha bng nhau.

Cu  1 4.   Hy trnh by cu to ca my bin p ba pha v ng c khng ng 
b ba pha.  Gii thch ti sao li thp ca my bin p v ng c khng 
c c thnh khi m phi ghp li t nhiu l thp ?

Cu  1 5.   Hy trnh by nguyn l lm vic ca my bin p ba pha.  Ti sao li c 
h s bin p pha v h s bin p dy ?

Cu 1 6.   Ti sao khi c cp in ba pha, ng c khng ng b ba pha quay c ?

Cu  1 7.   Hy nu c im, yu cu ca mng in sn xut quy m nh.

Cu  1 8.   V s  mng in sn xut quy m nh m em bit.
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Trang

M u 3

Phn mt
K  thut in  t 4

Bi 1.   Vai tr v trin vng pht trin ca ngnh k thut in t 
trong sn xut v i sng

5

Chng 1 .  Linh kin in t 8

Bi 2.  in tr -  T in -  Cun cm 8

Bi 3.  Thc hnh  -  in tr -  T in -  Cun cm 15

Bi 4.  Linh kin bn dn v IC 19

Bi 5.  Thc hnh  -  it -  Tirixto -  Triac 29

Bi 6.  Thc hnh  -  Tranzito 33

Chng 2 .  Mt s mch in t c bn 36

Bi  7 .   Khi  nim v  mch in t -   

Chnh lu  -  Ngun mt chiu
 

36

Bi 8.  Mch khuch i -  Mch to xung 42

Bi 9.  Thit k mch in t n gin 46

Bi 10.  Thc hnh  -  Mch ngun in mt chiu 49

Mc lc
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Bi 11.   Thc hnh  -  Lp mch ngun chnh lu cu c bin p 
ngun v t lc

 
51

Bi 12.   Thc hnh  -  iu chnh cc thng s ca mch to xung 
a hi dng tranzito 53

Chng 3. Mt s mch in t  iu khin n gin   55

Bi 13.  Khi nim v mch in t iu khin 55

Bi 14.  Mch iu khin tn hiu 58

Bi 15.  Mch iu khin tc  ng c in xoay chiu mt pha 62

Bi 16.   Thc hnh  -  Mch iu khin tc  ng c in xoay 
chiu mt pha

65

Chng 4 .  mt s thit b in t dn dng         69

Bi 17.  Khi nim v h thng thng tin v vin thng 69

Bi 18.  My tng m 72

Bi 19.  My thu thanh 75

Bi 20.  My thu hnh 79

Bi 21.  Thc hnh  -  Mch khuch i m tn 82

Phn hai

K  thut in 84

Chng 5 .  Mch in xoay chiu ba pha 85

Bi 22.  H thng in quc gia 85

Bi 23.  Mch in xoay chiu ba pha 88

Bi 24.  Thc hnh  -  Ni ti ba pha hnh sao v hnh tam gic 95
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Chng 6 .  My in ba pha 99

Bi 25.  My in xoay chiu ba pha -  My bin p ba pha 99

Bi 26.  ng c khng ng b ba pha 103

Bi 27.   Thc hnh  -  Quan st v m t cu to ca ng c khng 
ng b ba pha 107

Chng 7.  Mng in sn xut quy m nh 11 0

Bi 28.  Mng in sn xut quy m nh 110

Bi 29.   Thc hnh  -  Tm hiu mt mng in sn xut quy m nh 11 3

Bi 30.  n tp 115
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