VAN DUNG NGUYEN HAM - TiCH PHAN
GIAI QUYET MOQT SO BAI TOAN THUC TE

PHAN A. HE THONG LY THUYET
I. Ung dung ciia tich phén tinh dién tich hinh phing
1. Hinh phing giéi han béi mot dd thi ham s, truc hoanh va hai duwong thing
x=a,x=b
Hinh phang (H) gi¢i han béi cac duong: 1
y=/(x)
y=0

x:mx:b@<b)

b
dugc tinh theo cong thirc S = H f (x)‘dx

2. Hinh phing giéi han boi hai @b thi ham s6 va hai dwong thang x=a,x=5
y=/()
Hinh phang (H) gi6i han boi cac duong: {y = g(x)
x:mxzb@<b)

¥

/—\_\V= f(x)

i ﬁ . 1
o) a b -

b
duoc tinh theo cong thic S = Hf(x)—g(x)‘dx

II. Ung dung ciia tich phén tinh thé tich vat thé
1. Tinh thé tich cia vét thé

Cho mdt vat thé trong khong gian Oxyz. Phan vat thé giéi han boi hai mat
phang vudng goc vai truc Ox tai cac diém c6 hoanh d6 x =a,x = . Mot mat phang

vuong goc voi truc Ox tai diem cé hoanh dg 1a x cat vat thé theo mat cat c6 di¢n tich



1a S(x). Giastr S(x) la ham s6 lién tuc trén doan [a;b]. Khi d6 thé tich V cta phan

b
vat thé tinh boi cong thic V = j S(x)dx.

e .—’@

2. Tinh thé tich ctia khoi tron xoay

Cho ham s6 y = f(x) lién tuc trén doan [a;b]. Goi (H)la hinh phang gi6i

han bdi cac duong

y=r(x)
y=0
x:a;x:b(a<b)

Thé tich khéi tron xoay dugc sinh ra do hinh (H)xoay quanh truc Ox dugc
3 b 2
tinh bang cong thirc: V = ﬂH:f(x)] dx

"

I11. Ung dung ciia nguyén ham, tich phan vao thyc té

Véi mot dai lugng £ (x) bién thién theo bién s6 x thi tc do thay doi (van
toc)clia f(x) theo bién x chinh la dao ham f'(x)(véi gid strrang f'(x) ludn ton tai).
Nguoc lai, khi biét tc d6 thay doi f '(x) cia mét dai luong f(x) thi co thé suy ra mé
hinh ham s6 biéu thi cho duong di cua dai luong d6 bang cach liy nguyén ham cia
f'(x) . Nghia la:

S(x)=] 7 (x)ax



Khi biét toc d¢ thay doi f'(x) clia mot dai lugng f(x). Sw chénh léch gia
tri ctia dai luong f(x) trong khoang gia tri cua bién x di tir @ dén b duoc xac dinh
bdi cong thur:

f(0)=f(a)=]f"(x)dx

Pay 1a mau chdt quan trong dé giai quyét cac bai toan thuc tién nhu khi biét
tdc do tang trudng cua mot dai lugng, ta co thé tim mot ham sd biéu thi sb luong
cta dai luong d6 qua timg thoi ki. Trong thuc té, nhiéu bai toan lién quan téi noi
dung nay c6 thé ké dén nhu: sy chuyén dong cua vat, su gia ting dan sb, su phat
trién ctia vi khuén, cac bai toan vé san xuét va kinh doanh. ..

1. Bai toan vé chuyén dong

+ Gia str vat M chuyén dong trén quing dudng c6 do dai 13 s trong khoang thoi

gian ¢. Khi d6, vat M chuyén dong véi van tdc trung binh 13 s :¥

+ Tuy nhién, chung ta gip rat nhiéu truong hop vat chuyén dong khong déu,
van toc thay dbi lién tuc tuy theo vi tri va thoi gian. Vi du xe chay trén duong gip
nhiéu chuéng ngai vat thi giam téc, chay trén duong thong thoang thi ting téc. Vi
vay ta can phuong phap tinh dung van tdc cia xe tai mdi thoi diém.

+ Gia st v(2) 1a van tdc ctia vat M tai thoi diém 7, va s(?) 1 quing duong vat di
duoc sau khoang thoi gian 7 tinh tir lac bt dau chuyén dong. Ta c6 mdi lién hé giira
s(1) vav(t)

Dao ham cua quing dudng 13 van tdc:

s '(t) = v(t)

Nguyén ham cua van toc 1a quing duong:

s(1)=[v(e)at

+ Tu day ta cling c6 quang duong vat di dugc trong khoang thoi gian

t €[a;b]la:

s = iv(t)dt

+ Néu goi a(?) 1a gia tbc cuia vat M thi ta c6 mdi lién hé gitta v(?) va a(?)
Pao ham cta van tdc chinh 1a gia tdc
v'(1)=a(t)

Nguyén ham cua gia toc chinh 14 van toc



2. Bai toan vé ting trwéng, phat trién

Cho ham s6 f (x) biéu dién cho sy ting (hay giam) sd lugng cia mot ddi twong
nao do ( $6 nguoi, vi khuan, vi trung, lugng nudc chay,...)

Gia tri f(x)1a sd lugng cua dbi tuong do tai thoi diém x.

Dao ham f'(x)chinh 14 tdc d6 ting (hay giam) ciia d6i twong d6 tai thoi diém

S6 lugng ting thém( hodc giam di) clia dbi twong trong khoang x e[a;b] la:

b

J. f '(x)dx
PHAN B. MOT SO BAI TAP AP DUNG
Bai 1. Mot chiée cong 6 hinh dang 1a mot Parabol c6 khoang cach giita hai chin
cong 1 4B =8m. Ngudi ta treo mot tim phong hinh chit nhat c6 hai dinh M, N nim
trén Parabol va hai dinh P,Q nam trén mit dat (nhu hinh v&), biét
MN =4m,MQ =6m.O phan phia ngoai phong (phan khong t6 didm) ngudi ta mua
hoa dé trang tri hoa, biét chi phi dé trang tri hoa 1a 200000 dong/m*. Tinh sb

tién(triéu dong) dé trang tri hoa (phan khéng t6 dam)(két qud lam tron dén hang

phan tram).

Phén tich bai toan:

+ Chon h¢ truc toa do Oxy sao cho hai diém 4, B ndm trén truc Ox ( nhu
hinh v& bén dudi).

+ Parabol ddi xtmg qua Oy nén c6 dang (P):y=ax’+c. Vi (P) di qua
B(4;0) va N(2;6) nén chung ta tim dugc phuong trinh cua parabol (P).

+ Dién tich cta chiéc cbng 1 phan hinh phang gi6i han bai d6 thi ham sd
(P):y=ax’ +c, tryc hoanh va hai dudng thdng x = —4;x = 4. Dién tich ctia cong tinh

dugc theo cong thire: S, = jf(ax2 +c)dx :

-4



4
+ Dién tich ctia phan trang tri hoa la: S=, - o = j(ax2 +c)dx—24.
4

Tir d6 ta tinh dugc sb tién dé trang tri hoa.
Huéng din giai:
Dién tich cta phan phia ngoai phong (phan khéng t6 ddm) bang dién tich
hinh gi61 han bo1 parabol trir di dién tich phong hinh chir nhat MNPQ
Dién tich cua hinh chit nhét 1a: S, =4.6=24m".
Chon hé truc toa d0 Oxy nhu hinh v&.

'ylr

ML BA\N

Al @] |P\B _
—4-2 | 24 =

Parabol ddi xting qua Oy nén c6 dang (P):y=ax’+c. Vi (P) di qua B(4;0)

va N(2;6) nén (P):y= —%xz +8.

Dién tich hinh phang giéi han bdi (P) va truc Ox la:

4
Szzj(—lxustxz%m%
)\ 2 3

Dién tich phén phia ngoai phong dé trang trihoala §=5-S,,,, = % -24= ? m’.

Vay sb tién dé trang tri hoa(phan khong t6 dam) 1a ?.0,2 ~3,73 (tri¢u
dong)
Bai 2. Mot manh dat hinh chir nhat c6 chiéu dai 60m, chiéu rong 20m. Nguoi ta
mudn trong c6 & hai dau cta manh dat hai hinh bang nhau gi6i han boi hai duong
parabol c6 hai dinh cach nhau 40m (nhu hinh v& bén dudi). Phan con lai cia manh
dat nguoi ta 1at gach. Biét chi phi 1at gach 1a 220000 dong/m*> va tién nhan cong
trong c6 13 80000 ddng/m’ . Tinh tong sd tién dé 1at gach va trong co trén manh dat

d6 (lam tron két qua dén hang don vi, don vi triéu dong).
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Phén tich bai toan:

+ Chon h¢ truc toa do nhu hinh v& bén dudi.

+ Dién tich phan manh dat dé 1at gach bang dién tich manh dat hinh chir
nhat trir di dién tich phan manh dat trong co.

+ Pé tinh dién tich phan manh dét trong co ta di viét phuong trinh dudng
parabol (P): y =ax> +bx+c di qua ba diém O, F, C va sir dung tich phan dé tinh.

Dién tich phan méanh dét trong cé duoc tinh theo cong thirc:
20
S1=2I(ax2+bx+cyh
0
+ Dién tich phin manh d4t dé lat gach1a S, =S ., -,
Tur d6 tinh dugc tong sb tién dé lat gach va trong co trén manh dat
Huéng din gidi:

Cho h¢ truc toa do nhu hinh vé

0 m 60 m

L

(mmm - —————3

C = 3
Toa dd cac diém: 0(0;0), 4(0;60), B(20;60),C(20;0); £(10;50); F (10;10)

Parabol (P) c6 dinh F(10;10), c6 phuong trinh dang: y =ax® +bx+c

1

400a+206=0 |“T 70
(P) di qua 0(0;0) va C(20;0) < 1100a+10h=10 < {b =2
c=0 c=0




Vay (P):y= —%xz +2x

Dién tich tréng cola S = ZJ'OZO(_%xz + 2x}dx _ %(’"2)

Dién tich lat gach: S, =20.60—S = 1200—% = @(mz)

A A LA A 17 \ A 2 1N 2 [N
Tong so tien dé 1at gach va trong co la: g.o, 22+ %.0,08 ~ 227 (tricu

dong).
Bai 3. Mot 6 t6 dang chay véi téc d6 1084m/h thi nguoi 1ai xe bat ngd phat hién
chudng ngai vat trén dudng. Nguoi lai xe phan ing mot gidy sau d6 bang cach dap
phanh khdn cip. Ké tir thoi diém nay, 6 t6 chuyén dong cham dan déu voi toe do
v(t)=—-10¢+40 (m/s), trong d6 ¢ la thdi gian tinh bang gidy ké tir luc dap phanh.
Goi s(¢) la quang duong xe 6 to di dugc trong 7 (s) ké tir luc dap phanh.
a) Cong thirc biéu dién ham sb s(¢)=-5¢* +40¢ (m) .
b) Thoi gian ké tir lic dap phanh dén khi xe 6 t6 dimg han 1a 6 gidy.
¢) Sau 4 gidy ké tir lac dap phanh, quing duong xe 6 to di chuyén duoc 1a 80 (m).
d) Quing dudng xe 6 t6 da di chuyén ké tir lic ngudi 1ai xe phat hién chudng ngai
vat trén dudng dén khi xe 6 to dimg hin 12 110 (m).

Phan tich bai toan:

A B C

+D6i 108km/h=30m /s

+ Goi 4 1a vi tri nguoi 1ai xe phat hién chudng ngai vat, B 1a vi tri nguoi
lai xe dap phanh, C 1 vi tri 6 to ding han.

+ Tir lac nguoi 1ai xe phat hién chudng ngai vat dén luc nguoi 1ai xe dap
phanh 6 t6 di dugc quang duong 4B =30.1=30m.

+ Quing dudng 6 to di duoc trong t gidy ké tir luc nguoi 1ai xe dap phanh
12 s()=[v()dt.
+ O t6 dimg han khi v()=0< =4

+ Quing dudng 6 t6 di duoc trong 4 gidy ké tir luc dap phanh la:

4

BC = [v(¢)dt

0



+ Quing dudng xe 6 t6 da di chuyén ké tir lac ngudi 1ai xe phat hién
chuéng ngai vat trén dudng dén khi xe 6 t6 dimg hin bang quing dudng AB cong
vo1 quang duong BC.

Huéng din gidi:
a) Ta c6 :s(¢) = [v(r)dt = [(~10¢+40)dt ==5¢* +40¢ +C .

Do s(0)=0 nén C=0.

Vay s(t)=-5t*+40¢t (m).

= Chon dung
b) Xe 6 to dimg han khi v(r)=0 < -10f+40=0< =4,

= Chon sai

¢) Sau 4 gidy ké tir lac dap phanh, quing duong xe 6 to di chuyén duoc 1a
4 4
BC = [v(t)dt = [(~10¢+40)dt = 80m
0 0

= Chon dung

d) Ta c6 108 km/h =30 m/s .

Vay quing duong xe 6 t6 di di chuyén ké tir luc nguoi 1ai xe phat hién
chuéng ngai vat trén dudng dén khi xe 6 to ding han 1a 30+80=110(m).

= Chon dung
Bai 4. Chu mot trung tdm thuong mai mudn cho thué mot sé gian hang véi gia nhu
nhau. Nguoi dé6 muén ting gia cho thué cia mdi gian hang thém x (triéu dong)
(x>0). Toc d6 thay d6i doanh thu tlr cac gian hang d6 duoc bicu dién bdi ham sb
T'(x)=-20x+300, trong d6 7'(x) tinh bang triéu dong (Nguon: R.Larson anh B.
Edwards, Calculus 10e, Cengage). Biét rang néu nguoi d6 ting gia thué cho mdi
gian hang thém 10 triéu dong thi doanh thu 1a 12 000 tri¢u dong.
a) Doanh thu cta tt ca gian hang duogc biéu dién boi ham sd

T (x) = —10x +300x +10000.
b) Doanh thu cta tit ca gian hang khi ngudi d6 ting gia thém 12 triéu dong 1a 12250
triéu dong.
¢) Doanh thu cao nhét cua tt ca gian hang ma nguoi d6 c6 thé thu vé 1a 12250 triéu
dong.
d) Dé doanh thu cao nhét cua tit ca gian hang thi mdi gian hang d3 ting gia cho thué
thém 15 triéu dong.

Phan tich bai toan:



+ Doanh thu khi ting gia cho thué cia mdi gian hang thém x (triéu dong)
1a nguyén ham cua ham téc do thay doi doanh thu. Néu goi T (x) 1a doanh thu khi
tang gia cho thué ciia mdi gian hang thém x (triéu dong) thi

T(x)=[T"(x)dx = [ (~20x+300)dx = ~10x +300x+C..

+ Nguoi d6 ting gia thué cho mdi gian hang thém 10 triéu dong thi doanh
thu 1a 12 000 tri¢u déng nén 7(10)=12000 tir d6 tim dugc C.

Huéng din giai:
a) Goi T(x) la doanh thu khi tang gia cho thué cua mdi gian hang thém x (triéu
dong). Ta ¢6 T(x) = [T'(x)dx = [ (~20x+300)dx = ~10x" +300x+C..

Vi T(10)=12000 < —10.10% +300.10+ C = 12000 < C =10000 .

Vay T (x)=-10x +300x+10000.
= Chon dung.

b) Doanh thu ciia tit ca gian hang khi nguoi d6 ting gia thém 12 triéu dong 1a:
7(12)=12160 (triéu dong).

= Chon sai

¢) Ta ¢d: T (x)=~10x" +300x-+10000 = 10| (x~15)" ~1225 | <12250

Doanh thu cao nhit cta tit ca gian hang ma ngudi d6 c6 thé thu vé 1a 12250 triéu

ddng khi mdi gian hang di ting gia cho thué thém 15 triéu dong.

= Chon dung

d) Chon diing

Bai 5. Mot nghién ctru chi ra rang sau x thang ké tir biy gioi, dan sb ctia thanh phd

A s& ting véi toc do v(x)=10+ 24/2x+1 (ngudi/thang). Hoi dan s cua thanh phé s&

tang bao nhiéu trong 5 thang t6i? (Nguon: CPO — Tap chi va tu liéu todn hoc)

Phén tich bai toan:

+ Nguyén ham ctia v(x) chinh 1a ham s6 f(x) bi€u thj cho dan s cua
thanh phd A sau x thang ké tir by gio.

+ P& bai yéu cau tinh dan s ting thém cua thanh phd trong vong 5 thang

t6i. Theo 1y thuyét da néu thi dan sé tang thém dugc tinh theo cong thirc:



5
Iv(x)dx :f(S)—f(O)
0
Huwéng din giai:
Goi f(x) 1a dan s6 ctia thanh phd sau x thang ké tir bay gio.
Toc o thay ddi ctia dan s 1a v(x)=10+2+2x+1

Sb dan tang thém trong 5 thang tGi cta thanh phd la:

f(4)-1(0)= jv(x)dx - '5[(10+2\/2x+1)dx ~74 (nguoi)

0 0

Bai 6. Trong mot dot xa 1d, nha may thuy dién A da xa 1 trong 40 phut véi toe do
Iru lwgng nudc tai thoi diém t gidy 13 v(r)=10¢+500(m’ /s). Hoi sau thoi gian xa
1 trén thi hd chira nudc ciia nha may di thoat di mot luong nude 1a bao nhiéu?
(Nguon: CPO — Tap chi va tu liéu todn hoc)
Phén tich bai toan:

+ Trong 40 phiit, nha may thuy dién xa 1ii voi the do v(¢)=10¢ + 500(m3 / s)

+ Ham sd f(¢) bicu thi cho lugng nuéc da x4 tai thoi diém t chinh 1a
nguyén ham cua ham v(r).

+ Luong nudc xa dugc trong thoi gian 40 phit ( tng véi 2400 gidy) la:

2400

£(2400)— £ (0)= | v(t)dr

0
Huéng din gidi:
Luong nudc 1 da xa trong khoang thoi gian 40 phut (2400 giay) la:

2400 2400
L= [ v(t)dt= [ (10¢+500)dt =30.10° (m’)

1 1
Vay trong khoang thoi gian 40 phut, nha may da xa mét luong nudc 1a 30

triéu khoi nudc.

10



PHAN C. BAI TAP TU LUYEN

Bai 1. Mot quan thé vi khuan A c6 s6 lugng ca thé 1a P(t) sau ¢ phut quan sat dugc
phat hién thay d6i voi toe d6 1a: P'(¢) = ae™" +150e "™ (vi khuan/phit) (a € R). Biét
rang lic bat diu quan sat, quan thé c6 200000 vi khuan va dat téc do ting truong 13
350 vi khuan/phut.

a) Gia tri cua a=200.

b) P(t) =2000e"" —5000e™" +200000 .

¢) Sau 12 phut sb luong vi khuan trong quan thé 1a 206152 con (lam tron két qua
dén hang don vi).

d) Sau 12 phat, mot quan thé vi khuan B c6 tdc do ting trudng 1a G'(t)=500e"" (vi
khuan/phut) bit ddu canh tranh ngudn thirc dn truc tiép véi quan thé A. Mot ca thé
tai quﬁn thé B triét tiéu mot ca thé tai quﬁn thé A. Sau 5 phut canh tranh quﬁn thé A
bi triét tiéu hoan toan. S6 luong vi khuén cua quﬁn thé B & thoi diém bét dau canh
tranh 13 191967 con. (lam tron két qua dén hang don vi)

Bai 2. Mot 6 to bt diu chuyén dong thing nhanh dan déu véi toc do v()=5t(m/s);
trong d6 ¢ 1a thoi gian tinh bang gidy ké tir khi 6 t6 bat dau chuyén dong. i duoc 6
(s) ngudi 1ai xe phat hién chuéng ngai vat va phanh gap, 6 to tiép tuc chuyén dong
cham dan déu véi gia tbc a=—-5(m/s*).

a) Toc d6 ctia 6 to tai thoi diém 10 (s) tinh tir ac xut phat1a 10 (m/s).

b) Quing duong 6 t6 chuyén dong dugc trong 6 gidy dau tién 13 80 m .

¢) Quing dudng S ma 6 to chuyén dong dugc ké tir luc bat dau dap phanh dén khi
6
ding lai dugc tinh theo cong thic S = j(30 —5¢)dt .
0
d) Quéng dudng 6 t6 chuyén dong duoc ké tir luc bat dau chuyén dong cho dén khi
dung lai 1a 170 m.

Bai 3. Mot 6 to chuyén dong nhanh dan déu vai van téc duge tinh theo thoi gian t

b(:flng v(t) =8t(m/s).
a) Gia tc chuyén dong cua 6 t6 1a S(m / sz) :
b) Van tdc tai thoi diém 10 gidy 1a v=80(m/s).

¢) Quing dudng 6 t6 di duoc trong khoang thoi gian 4 gidy dau tién 1 96 m.

11



d) Gia str 6 t6 d6 di duoc 10 gidy thi gdp chudng ngai vat va phanh gip, 6 t6 tiép tuc
chuyén dong cham dan déu véi gia tc a = —-40(m/ s*). Khi d6 quing duong 6 t6 di
duoc tir lac bat dau chuyén dong dén lac dimg han 13 480 m.

Bai 4. Mot ngudi diéu khién 6 t6 dang ¢ dudng dan mudn nhap lan vao dudng cao
tdc. Khi 6 to cach diém nhap lan 240 m, toc do cua 6 t6 1a 28,8 km/h . Bén gidy sau
do6, 6 o bat dau tang tdc véi toe d0 v(r) =at +b (m/s) voi (a,beR,a > 0), trong d6 t
1a thoi gian tinh bang gidy ké tir khi bat dau ting toc. Biét raing 6 t6 nhap lan cao tdc
sau 16 gidy va duy tri su ting toc trong 30 gidy ké tir khi bat dau ting toc.

a) Quing dudng 6 t6 di duoc tir khi bat dau ting téc dén khi nhap lan 13 208 m.

b) Gia trictia b 1a 8.

¢) Quang duong S(z) (don vi: mét) ma 6 t6 di dugc trong thoi gian t gidy

30
(0<¢<30) ké tir khi ting tbc duoc tinh theo cong thirc S(r) = jv(t)dt .

0
d) Sau 30 gidy ké tir khi ting toc, toc do cua 6 t6 khong vuot qué toc do tdi da cho
phép 1a 100km / h.

Bai 5. Bac Binh mudn lam mot cai cong hinh Parabol nhu hinh vé& bén dudi. Chiéu
cao GH =4m , chiéu rong AB=4m, AC = BD =0,9m. Bac Binh mudn lam hai canh
céng khi dong lai 1a hinh chit nhat CDEF t6 dam c6 gia la 1200000 déng /m*, cOn
cac phan dé tring 1am xién hoa c6 gia 1a 900000 dong/m>. Hoi téng sb tién dé 1am
hai phan néi trén 14 bao nhiéu? (Két qud quy tron dén hang don vi, don vi tinh la

triéu dong)

A B
Bai 6. Nguoi ta du dinh lap kinh cho cira cia mot mai vom c6 dang hinh parabol.
Biét rang vom cira cao 21m, rong 70m va chi phi dé hoan thién mot mét vudng
kinh 1a 900 000 ddng (Hinh bén duwdi). Tinh chi phi dé 1ap kinh cho ctra cia mai

vom dé. (Pon vi tinh theo triéu dong)

12



(Neuon: hups:/shutterstock.com)

Bai 7. Mot bién quang céo c6 dang hinh elip véi bén dinh 4, 4,, B,, B, nhu hinh vé&
bén dudi. Biét chi phi dé son phan t6 ddm 13 200 000 dong va phan con lai 1a 100000
dong. Biét 4,4, =8m, BB, = 6m va tlr giac MNPQ 1a hinh chir nhat c6 MO =3m . Hoi
s tién dé son theo cach trén (1am tron dén hang phan chuc, don vi triéu dong) bang
bao nhiéu?

B

Ar Ax

B

Qua viéc tim hiéu va giai quyét mot sb bai toan thuc té bang phuong phap
nguyén ham va tich phén, ta c6 thé thay rd duoc tinh tng dung cao va vai trd quan
trong cua cac kién thic toan hoc trong doi séng va cac nganh khoa hoc khac. Khong
chi dung lai ¢ vi¢c rén luyén k¥ nang tinh toan, vi¢c van dung nguyén ham — tich
phan con gitip hoc sinh phat trién tw duy moé hinh hoa, kha ning phén tich va giai
quyét van dé mot cach linh hoat, sang tao.

Hy vong rang, thong qua viéc tiép can cac tinh hudng thyc té, hoc sinh s&
cam nhan duoc tinh gén glii va thiét thuc cua toan hoc, tir d6 nang cao su yéu thich
va dong luc hoc tdp mén hoc nay. Pong thoi, day ciing 13 co hoi dé gido vién doi
moi phuong phéap giang day, hudng t6i viéc phét trién nang luc toan dién cho hoc

sinh, d&p rng yéu cau cua giao duc hién dai.
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