Virng vang nén ting, Khai sang twong lai

SO CHINH PHUONG
I- PDINH NGHIA: Sé chinh phuong 1a sb bang binh phwong dung cia mét s6 nguyén.
II- TINH CHAT:
1- S& chinh phuong chi co thé ¢ chit sd tan cung bé'tng 0,1,4,5,6,9; khong thé ¢o chit tan cung bé'tng 2,3,7,8.
2- Khi phan tich ra thira s6 nguyén td, sé chinh phuong chi chira cac thira sé nguyén tb véi sé mii chin.

3- Sb chinh phuong chi ¢6 thé c6 mot trong hai dang 4n hogc 4n+1. Khong c6 s chinh phuong nao ¢6 dang 4n + 2
hodc 4n+ 3 (n € N).

4- S6 chinh phuong chi c6 thé c6 mot trong hai dang 3n hodc 3n +1. Khong c6 sd chinh phuong nao c6 dang 3n +
2(n € N).

5- S6 chinh phuong tin cung bang 1, 4 hodc 9 thi chit s6 hang chyc 13 chit s6 chin.
S6 chinh phuong tan cung bang 5 thi chit s6 hang chuc 1a 2.

S6 chinh phuong tan cung bang 6 thi chit sd hang chuyc 14 chir s 1é.

6- S chinh phuong chia hét cho 2 thi chia hét cho 4.

S6 chinh phuong chia hét cho 3 thi chia hét cho 9

S6 chinh phuong chia hét cho 5 thi chia hét cho 25

S4 chinh phuong chia hét cho 8 thi chia hét cho 16.

III- MOT SO DANG BAI TAP VE SO CHINH PHUONG.

A- Dgng 1: CHUNG MINH MOQT SO LA SO CHINH PHUONG.
Bai 1: Chitng minh rdang moi s6 nguyén x, y thi:

A= (x + p)(x + 20)(x + 3p)(x + 4y) + »* 1a sé chinh phuong.
Gidi : Taco A=(x +y)(x +2)(x + 3)(x + 4) + '

= (X +5xy+4Y°) (X +5xp+ 67+ p*

pat x*+5xy+5y’=t (teZ) th

A=(t=Y)t+y)+y ==y +y = = (" +5xp+5)%)
Vi x,y,z € Znén x*eZ, SxyeZ, 5yze 7 =x* +5xy+5yzeZ

Vay A la sb chinh phuong.
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Virng vang nén ting, Khai sang twong lai

Bai 2: Ching minh tich cua 4 s6 ty nhién lién tiép cong 1 luon 1a s6 chinh phuong.
Gidi : Goi 4 s6 tu nhién, lién tiép d6 1a n, n+1, n+2, n+3 (n € Z). Ta cb:
nn+ 1n+2)n+3)+1=n.(n+3)(n+1)n+2)+1
—(n* +3n)(n +3n+2)+1 (¥
Pat n*+3n=t (teN) thi (*) =tt+2)+ 1= +2t+1=(t+1)>
=(*+3n+1)°

Vin € Nnénn’+3n+1 € N. Vayn(n+ 1)(n+ 2)(+ 3) + 1 1a s6 chinh phuong.

Bai3: ChoS=123+234+345+. +kk+ k+2)

Chung minh ring 4S + 1 13 s6 chinh phwong.

Gidi : Taco: k(k+ 1)(k+2)= ik(k+ 1)k +2). 4= %k(k+ D(k+2). [(k+3)—(k-1)]

k(k + D)k +2)(k + 3) - i k(k + Dk + 2)(k - 1)

NG

=>48=1234-0.123+2345-1234+.. . +k(k+ )k+2)k+?3)
-k(k+ D)k +2)(k - 1) =k(k + 1) (k + 2)(k + 3)

=>4S+ 1 =k(k+ )(k+2)(k+3)+ 1

Theo két qua bai 2 => k(k + 1)(k +2)(k + 3) + 1 1a s8 chinh phuong.

Bai 4: Cho day s6 49; 4489; 444889: 44448889; . . .

- Dy s6 trén duoc xdy dung bang cach thém sé 48 vao giita cac chir sb dang trude va dung sau n6. Chung minh
rﬁng tat ca cac sb cia ddy trén déu 1a s§ chinh phuong.

TacH44 ..488..89=44..488..8+1=44.4.10"+8.11..1+1
[ S e A S S — —

nchitsé 4 n-1 chirsé 8 nchit s64 nchi sé8 n chir s6 4 n chiv s6 1

10" -1 10" -1

10" +8. +1

=4,

410" -4.10"+8.10"-8+9 4.10" +4.10"+1
9 9
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2
2.10" +1
- 3

Ta thdy 2.10" + 1 =200...01 c6 téng cac chit s chia hét cho 3 nén no chia hét cho 3
H—J

n -1 chirsé 0

2.10" +1

2
j € Z hay cic s6 co dang 44 ... 488 ... 89 14 sb chinh phuong.

Cac bai twong tu:

Churng minh ring sb sau ddy 1a s6 chinh phuong.

A=11..1+44 .. 4+1

— ——
2n chir s6 1 n chir s6 4
B=11..1+11...1+66...6+8

2nchirsé 1 n+Ichirsél nchii s66

C=44...4+22...2+88...8+7
2n chiv s6 4 n+lchirsé 2  nchiisé 8

D =22499...9100...09
7

n-2 chi 6 9 n chits6 0

E=11...155...56
[ )

nchitsé I n-1 chitsé 5

2 2 2
Kbt quis AN (10;2} ; Bz[lo;sj ; C=[2.103+7j

2
D = (15.10" - 3)? E=(10 3+2J

Bai 5: Chung minh réng téng cac binh phuong cua 5 s6 ty nhién lién tiép khong thé 1a mot sé chinh phuong.
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Goi 5 s6 tynhién lién tiép d6lan-2,n-1,n+1,n+2(n € N, n>2).

Taco(n-2)+(n-1Y +n’+m+ 1y +m+27=5.@0"+2)

Vi n® khong thé tan cting béi 3 hodc 8 do d6 n® + 2 khong thé chia hét cho 5

=> 5. (n® + 2) khong 1a s6 chinh phuong hay A khong 1a s6 chinh phuong.

Bai 6: Chimg minh rang s6 c6 dang n® - n* + 2n* + 2n’ trong d6n € N van>1

khong phai 12 s6 chinh phwong.

n®-n*+2n0*+2n =0’ (n* - 0’ +2n +2) =n’. [’(n-1)(n+1) +2(n+1)]
=n’[(n+1)(n’ - 0’ +2)] =n’(n+ 1) . [(0 + 1) - (0 - 1)]
=n’(n+ 1)*. (n* - 2n+2)

VéineN,n>1thin*-2n+2=(n-1>+1>(n-1)

Van’-2n+2=n’-2(n-1)<n’

Vay(n-1)Y<n*-2n+2<n*=>n’-2n+2 khong phai 1a mot s6 chinh phuong.

Bai 7: Cho 5 sb chinh phuong bt ky c¢6 chir sé hang chuc khac nhau con chit s hang don vi déu 1a 6. Chuing minh

rang téng cac chit s hang chyc cia 5 sé chinh phuong d6 1a mot sb chinh phuong.

Ta biét mot sé chinh phwong c6 chir s6 hang don vi 13 6 thi chit s hang chuc ciia n6 13 sb 1&. Vi vay chir sb hang
chuc ctia 5 s6 chinh phuong do6 1a 1,3,5,7,9 khi d6 tong cua chung bang 1 +3 + 5+ 7 + 9 =25 = 5> 1a s6 chinh
phuong.

Bai 8: Chimg minh ring téng binh phuwong cua 2 s 1& bat ky khong phai 13 s6 chinh phwong.
avablénén a=2k+1, b=2m+1 (Véik, m € N).
=>a’ +b’ =2k + 1)’ + (2m+ 1)’ =4k’ + 4k + 1 + 4m’ + 4m + 1
=4 (K +k+m’+m)+2
=>a’>+ b’ khéng thé 1a s6 chinh phuong.
Bai 9: Chung minh rang néu p 1a tich ca n (véi n > 1) s6 nguyén té dau tién
thi p- 1 vap + 1 khong thé 1a cac s6 chinh phuong.
Vi p 1a tich ctia n s6 nguyén t6 dau tién nén p:2 va p khong thé chia hét cho 4 (1)
a- Gia st p + 1 1a s6 chinh phuong. Patp+1=m’ (m € N).
Vipchinnénp+ 1 1é=>m’16=>mlé.

Pitm=2k+1(k € N). Taco m*=4k* +4k+ 1=>p+1 =4k + 4k + 1
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=>p=4k" + 4k =4k (k+ 1) : 4 mau thuin véi (1).

=>p + 1 khong phai 13 s6 chinh phuong.

b- p=2.3.5... 12 s6 chia hét cho 3 =>p - 1 ¢6 dang 3k + 2.

=>p - 1 khong 14 s6 chinh phuong.

Vay néu p latichn (n>1) s6 nguyén t6 dAu tién thi p-1vap+1khongla s6 chinh phuong.
Bai 10: GiasuN=1.3.5.7...2007.2011

Chimg minh ring trong 3 s6 nguyén lién tiép 2N - 1, 2N va 2N + 1 khong c6 s nao 1a s6 chinh phuong.
a-2N-1=2.13.5.7...2011 -1

Co2N:3=>2N-1=3k+2(k € N)

=> N - 1 khong 1a s6 chinh phuong.

b-2N=2.1.3.5.7...2011 =>2N chin.

=> N 1é => N khong chia hét cho 2 va 2N : 2 nhung 2N khong chia hét cho 4.

2N chén nén 2N khong chia cho 4 du 1 hodc du 3 => 2N khéng 1a s6 chinh phwong.
c-2N+1=2.1.3.57...2011+1

2N + 11¢ nén 2N + 1 khong chia hét cho 4

2N khong chia hét cho 4 nén 2N + 1 khong chia cho 4 du 1.

=>2N + 1 khong 1a s6 chinh phwong.

Bail1l: Choa=11...1;b=100...05
(—__ -

2010 chik 56 1 2009 chir 56 0
Chimg minh vab+1 1a s tw nhién.

Gigi: b=100...05=100...0-1+6=99...9+6=9a+6
" — —

2009 chit s6 0 2010 chits6 0 2010 chir s6 9

— ab+1=aQa+6)+1=9a’+6a+1=3a+ 1)

= Jab+1=,(Ba+1)> =3a+1eN

B. DANG 2: TIM GIA TRI CUA BIEN DPE BIEU THUC LA SO CHINH PHUONG
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Bai 1: Tim so ty nhién n sao cho cac s0 sau la s6 chinh phuong

a)yn’ +2n+ 12 b) n(n + 3)
¢)13n+3 d)n*+n+ 1589
Giai:

a) Vin® + 2n + 12 1a s6 chinh phuong nén datn* + 2n + 12 =k* (k € N)
= +2n+DN+11=K <okK-mn+1P>=11 < (k+n+Dk-n-1)=11

Nhan xét thdy k + n+ 1>k - n - 1 va chiing 1a nhitng s6 nguyén dwong, nén ta ¢6 thé viét (k +n+ 1) (k-n-1)=11.1 <

k+n+1=11 < k=6 { {
k-n-1=1 n=4

b)ditn(n+3)=a’(n € N) = n’*+3n=a’ < 4n’ + 12n = 4a’
& (@4n’* + 12n+9) -9 =4a’
< (2n+3)Y—4a’=9
& (2n+3+2a)2n+3-2a)=9

Nhan xét thiy 2n + 3 + 2a> 2n + 3 — 2a va ching 1a nhiing s6 nguyén duong, nén ta co thé viét (2n + 3 + 2a)(2n + 3 — 2a)

=91 < 2n+3+2a=9 & n=1 {
2n+3-2a=1 a=2{

S 1B3n-1D)=F+4Hy-4

)bit13n+3=y'(yeN) = 13(n-1)=y-16

= (y+4)(y—4): 13mal13lasdnguyéntdnény+4 : 13 hoicy—4: 13
= y=13k £ 4 (v6ik € N)
= 13(n-1)=(13k + 4)*—16=13k.(13k * 8)
= 13K*+ 8k + 1
Vayn=13k> £ 8k+ 1 (véi k € N) thi 13n+ 3 1a s6 chinh phuong
d) Patn* + n+ 1589 =m’ (m € N) = (4n* + 1)’ + 6355 = 4m’
< @2m+2n+1)(2m-2n- 1) = 6355

Nhan xét thiy 2m + 2n + 1 > 2m — 2n — 1 > 0 va chung 1a nhitng s6 1¢, nén ta c6 thé viét 2m+2n+ 1) 2m—2n— 1) =
6355.1=1271.5=205.31=155.41

Suyran co thé ¢o cac giatrisau: 1588 ;316;43 ;28
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Bai twong tu :

Tim a dé cac s sau la nhimg sé chinh phwong
a) a’+a+43
b) a’+ 81
9) a’+3la+ 1984
Két qua: a) 2;42;13
b) 0; 12; 40
) 12;33:48;97;176;332;565; 1728
Bai 2 : Tim s tw nhiénn > 1 sao cho téng 1! + 2! + 3! + ... + n! 1a mot s6 chinh phuong.
Véin=1thi 1! =1=1”1asd chinh phuong
Véin=2thi 1!+ 2! =3 khong 14 s6 chinh phuong
Véin=3thi I!+2!+3!1=1+12+1.2.3=9=3"1as6 chinh phuong

Véin>4taco 1! +2!+31+41=1+12+1.23+12.3.4=33con5!; 6!;...; n! déu tan ciing boi 0 do d6 1! +2! +

31+ ... n! ¢6 tan cung béi chir s6 3 nén n6 khong phai 14 sé chinh phuong.
Vay ¢6 2 sb ty nhién n thoa man dé bailan=1;n=3
Bai 3: C6 hay khong s6 ty nhién n dé 2010 + n” 1a s6 chinh phuong.
Gia sir 2010 + n” 13 s6 chinh phuong thi 2010 + n? = m* (me N)
Tir d6 suy ra m” - n*= 2010 < (m +n) (m —n) = 2010
Nhu vay trong 2 s m va n phai c6 it nhit 1 s chin (1)
Mitkhdcm+n+m—-n=2m = 2s6m+nva m — n cung tinh chin 1¢ (2)
T (1) va (2) = m+nvam—nla2sochin.
= (m+n) (m—n) : 4nhung 2006 khong chia hét cho 4
= Diéu gia sir sai.

Vay khong ton tai b tu nhién n dé 2006 + n” 1a sé chinh phuong.

Bai 4: Biét xe N vax>2. Timx sao cho x(x —1).x(x —1) = (x — 2)xx(x — 1)

> , —_—2 -
bang thirc da cho dugc viét lai nhu sau: x(x —1) = (x—2)xx(x—1)

Do vé trai 1a mot s6 chinh phuong nén vé phai cling 1a mot s6 chinh phuong.
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Mot sb chinh phuong chi co thé tan cung boi mot trong cac chir $60; 1;4; 5; 6; 9 nén x chi ¢ thé tan cung bdi mot
trong cac chir $61:2:5:6;,7,0 (1)

Do x 14 chit sd nén x < 9, két hop voi diéukién débaitacoxe N va2<x <9 (2)

Tu (1) va(2) = xchico thé nhan mot trong cac gia tri 5; 6; 7

Béng phép thir ta thiy chi co x = 7 thoa mén dé bai, khi d6 76* = 5776

Bai 5: Tim s6 ty nhién n c6 2 chir s6 biét rang 2n + 1 va 3n + 1 déu la cac sé chinh phuong.

Taco10 <n < 99nén2l < 2n+ 1 < 199. Tim s chinh phuong 1¢ trong khoang trén ta duoc 2n + 1 bang 25; 49; 81;
121; 169 tuong tmg v6i s n bang 12; 24; 40; 60; 84

S6 3n+ 1 bang 37; 73; 121; 181; 253. Chi c6 121 14 6 chinh phuong.

Vayn=40

Bai 6: Chimg minh ring néu n 1 s ty nhién sao cho n+ 1 va 2n+ 1 déu 1a cac sé chinh phuong thi n 14 boi sé cua 24
Vin+1va2n+11acacsd chinhphuongnénditn+ 1= 2n+1=m’(k, me N)

Tacomlasdlé = m=2a+1= m’=4a(a+1)+1

2_
Man=T 1:4a(a+1)

=2a(a+1)

= nchin = n+ 116 = k¢ = ditk=2b+ 1 (véibe N) = kK> =4b(b+1) + 1
= n=4b(b+l) = n:8 @)

Tacé: K +m’ =3n+2 = 2 (mod3)

Mit khéac k? chia cho 3 du 0 hodc 1, m’ chia cho 3 du 0 hoac 1

Nén dé k> + m’= 2 (mod3) thi k*> = 1 (mod3)

m’ = 1 (mod3)
= m -k 3hay2n+1)—(n+1):3 = n :3 ()
Ma(8;3)=1 (3)
T (1), (2), (3) = n :24
Bai 7: Tim tit ca cac s tu nhién n sao cho s6 2° + 2'" + 2" 14 sb chinh phwong
Giasa2®+2"+2"=a’(a € N) thi
2"=a’—48% = (a+48) (a—48)

2. 29=(a+48)(a—48) vdip,qe€ N;p+gq=nvap>q
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= {a+48=2p = 2P29=96 <21 (21 -1)=2"3
a—48 =21

= q=5vap-q=2=p=7

= n=5+7=12

Thr lai ta c6: 2° +2'" + 2" = 80°

C.DANG 3 : TIM SO CHINH PHUONG

Bai 1: Cho A 14 s chinh phuong gém 4 chit s8. Néu ta thém vao mdi chit s6 ciia A mot don vi thi ta dugc s

chinh phuong B. Hay tim cac s A va B.

. 2 A A \ X ~ A 5 A - \ s A
Goi A= abed =k* . Néu thém vao moi chir s0 ciia A mot don vi thi ta co so

B=(a+1)(b+1)(c+1)(d+1)=m" véik,me Nva32<k<m<100

a,b,c,d =19

= Taco: {A= abcd =k’

B = abcd +1111=m> . Pung khi cong khéng c6 nhé
S m-K=1111 & (m-k(m+k)=1111 (¥)
Nhan xét thay tich (m — k)(m + k) > 0 nén m —k va m + k 14 2 sb nguyén duong.
Vam—k<m+ k<200 nén (*) ¢6 thé viét (m — k) (m + k) = 11.101
Do d6: m—k{ll & m=sq & A=2025

m+k=101 n=45 B=31{36

Bai 2: Tim mét s6 chinh phuong gom 4 chir s0 biét rang s6 gom 2 chit s6 dau 16n hon s6 gém 2 chit s6 sau mot

don vi.

Pit abed =k> tacd ab—cd =1 vaik € N, 32 < k< 100

Suyra:101cd =k —100=(k— 10)(k + 10) = k+ 10} 101 hogc k— 10 : 101
Ma (k—10; 101)=1 = k+ 10} 101

Vi32 < k<100nén42 < k+10<110 = k+10=101 = k=91

= abcd =91° =8281

Bai 3: Tim s6 chinh phuong c6 4 chit s6 biét rang 2 chir s6 ddu giéng nhau, 2 chir s6 cudi gidng nhau.
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Goi s6 chinh phuong phai tim 1a: aabb =n*véia,be N,1<a<9,0<b<9

Ta cé: n° = aabb = 11. a0b = 11.(100a +b) = 11.(99a + a + b) (1)

Nhan xét thdy aabb * 11 = a+b: 11

Mal<a<90<b<9nénl <a+b<L18=a+b=11

Thaya+b =11 vao (1) dugc n’* = 11°(9a + 1) do d6 9a + 1 1a s6 chinh phuong
Bang phép thir véia = 1;2;...; 9 ta thiy chi co a =7 thoa min = b=4

S6 can tim 1a: 7744

Bai 4: Tim mot s6 ¢6 4 chit sb vira 1 s6 chinh phuong vira 1a mét 1ap phuong.

Goi sb chinh phuong d6 1a abcd . Vi abed vira 1a sé chinh phuong vira 1a mét 14p phuong nén dit abed =x> =y
voix,y € N

Vi y’ =x* nén y ciing 1a mot sé chinh phwong.

Taco: 1000 < abed < 9999 = 10 < y < 21 va y chinh phuong

= y=16 = abcd =4096

Bai 5 : Tim mét so chinh phuong gom 4 chir s0 sao cho chit sO cuoi 1a sO nguyén to, can bac hai cua so do co6 tong
cac chir s0 1a mét so chinh phuong.

Goi séphéitimlé abed véia,b,c,dnguyénval <a<9;0<b,c,d<9
abed chinh phuong = d € {0,1,4,5,6,9}

dnguyéntb = d=5

Pit abed =1¢ < 10000 = 32 < k< 100

k 12 mot s6 c6 hai chir s6 ma k* ¢6 tan cing bang 5 = k tan cung bang 5
Téng cac chit s6 cta k 1a mot s6 chinh phuong = k = 45

= abcd = 2025

Vay sb phai tim 1a: 2025

Bai 6: Tim so ty nhién co6 hai chir s0 biet rang hiéu cac binh phuong cia so d6 va viét s6 bd hai chir s cua so6 do
nhung theo thu tu ngugc lai 1a mt s6 chinh phuong

Goi s6 tu nhién ¢6 hai chit séphai im1a ab (a,b € N,1 < a,b < 9)

S4 viét theo thir tu nguoc lai ba

W: www.hoc247.net F: www.facebook.com/hoc247.net  T:098 9627 405 Trang | 10




Virng vang nén ting, Khai sang twong lai

Tacod ab’- ba’=(10a+b)’—(10b+ay =99 (a>—b) : 11 = a>— b’} 11

Hay (a-b) (a+b): 11

Vio<a-b<82<a+b<18néna+b:1l = a+b=11

Khi d6: ab> - ba’=3>.11%.(a—b)

Dé Ez—b_az1éséchinhphu0ngthia—bphéiléséchinhphuangdodéa—b=1hoaca—b=4
Néua-b=1kéthopvéia+tb=11 = a=6,b=5, ab=65

Khi d6 65 - 56° = 1089 = 33°

Néua—b=4kéthopvoia+b=11 = a="7,5 loai

Vay sb phai tim 13 65

Bai 7: Cho mdt s chinh phuong c6 4 chit s6. Néu thém 3 vao mdi chir s6 d6 ta ciing dwoc mot sé chinh phwong.
Tim s6 chinh phuong ban dau.

(Két qua: 1156)

Bai 8: Tim s6 c6 2 chit s6 ma binh phuong cua sb 4y bang lap phuong cua tdng cac chit sé cia no.
Goi sb phai tim 1a ab véia,be N,1<a<9;0<b<9

Theo gia thiét ta ¢6: ab = (a+b)’

< (10a+b)* =(a+b)’

— ab 1A mdt 1ap phwong va a + b 1a mot sé chinh phuong

Pit ab =€ (te N),a+b=17(1 € N)

Vil10 < ab < 99 = gb =27hoic ab = 64

Néu ab =27 = a+b=91asb chinh phuong

Néu ab =64 => a+b= 10 khong 14 sé chinh phuong = loai

Vay sb can tim 1a ab = 27

Bai 9 : Tim 3 s6 1¢ lién tiép ma tong binh phuong 1a mot s c6 4 chir s6 giéng nhau.
Goi3sdléligntiépdola2n- 1;2n+1;2n+3 (n € N)

Taco:A=2n— 1 +(@2n+ 1)+ (2n+3)*=12n* + 12n+ 11
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Virng vang nén ting, Khai sang twong lai

Theo dé bai ta dat 12n° + 12n+ 11 = gaaa = 1111 .avéialéval <a <9
= 12n(n+ 1) =11(101a—1)

= 10la—1:3=>2a-1:3

Vil<a<9nénl <2a-1<17va2a—11énén2a—1 e {3;9;15}

= ae {2;5;8}

Vialé = a=5= n=21

3 6 can tim 1a: 41; 43; 45

Bai 10 : Tim s0 ¢6 2 chir s0 sao cho tich ciia s6 do vdi tong cac chit sO cia nd bang tong 1ap phuong cac chit s6 cua
s0 do.

ab (a+b)=a’+b’
< 10a+b=a’—ab+b’=(a+b)*—3ab
< 3a(3+b)=(a+b)(a+tb-1)

a+bvaa+b—1nguyén td cing nhau do dé

a+b=3a hoac atb-1=3a
at+tb-1=3+b a+tb=3+b
= a=4,b=28 hoac a=3,b=7

Vay ab =48 hoic ab =37
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Virng vang nén tang, Khai sang twong lai

Virng vang nén tang, Khai sang two'ng lai

Website HOC247 cung cdp mot moi truedng hoc trwee tuyén sinh déng, nhiéu tién ich thong minh,
noi dung bai gidng dwoc bién soan cong phu va giang day bdi nhirng gido vién nhiéu nam Kinh

=A =2 = A = A 7 A A X ~ % ~ . 7 \ = by 7
nghiém, gioi vé Kkién thirc chuyén mon lan ky nang sw pham dén tir cac trwong Pai hoc va cac
treong chuyén danh tiéng.

I. Luyén Thi Online

Hoc moi liic, moi no’i, moi thiét bi - Tiét kiém 90%

- Luyén thi PH, THPT QG: P6i ngii GV Giodi, Kinh nghiém tir cac Trwong PH va THPT danh tiéng xay
dung cac khéa luyén thi THPTQG cic mén: Toan, Ngit Van, Tiéng Anh, Vat Ly, Héa Hoc va Sinh Hoc.

- Luyén thi vao 1ép 10 chuyén Toan: On thi HSG 1ép 9 va luyén thi vao 1ép 10 chuyén Toan cac
trwong PTNK, Chuyén HCM (LHP-TDN-NTH-GD), Chuyén Phan Bgi Chdu Nghé An va cac trueong Chuyén
khéc cung TS.Trdn Nam Diing, TS. Pham Sy Nam, TS. Trinh Thanh Péo va Thdy Nguyén Pirc Tdn.

II. Khoa Hoc Nang Cao va HSG
Hoc Todn Online cuing Chuyén Gia

- Toan Ning Cao THCS: Cung cip chwong trinh Toan Nang Cao, Toan Chuyén danh cho cidc em HS THCS
16p 6, 7, 8, 9 yéu thich mén Toan phat trién tw duy, ndng cao thanh tich hoc tip & truedrng va dat diém tot
& cac ky thi HSG.

- Boi dwérng HSG Toan: Boi dwdng 5 phian mon Pai S0, S6 Hoc, Giai Tich, Hinh Hoc va Té Horp danh cho
hoc sinh cac khoi 16p 10, 11, 12. Poi ngii Gidng Vién giau kinh nghiém: TS. Lé Bd Khdnh Trinh, TS. Trdn
Nam Diing, TS. Pham Sy Nam, TS. Lwu Bd Thdng, Thdy Lé Phiic Lit, Thdy V6 Qudc Bd Cdn cung d6i HLV dat
thanh tich cao HSG Qudc Gia.

III. Kénh hoc tip mién phi

HOC247 NET céng déng hoc tdp mién phi

HOC247 TV kénh Video bai giang mién phi

- HOC247 NET: Website hoc mién phi c4c bai hoc theo chwong trinh SGK tir 1¢p 1 dén 16p 12 tit ca cac
mon hoc v&i ndi dung bai gidng chi tiét, stra bai tap SGK, luyén tip tric nghiém mén phi, kho tw liéu tham
khdo phong phd va cong déng hoi dap s6i dong nhat.

- HOC247 TV: Kénh Youtube cung cip cic Video bai gidng, chuyén de, on tap, sira bai tap, stra dé thi mién
phi tir 16p 1 dén 1ép 12 tit cd cdc mon Toan- Ly - Ho4, Sinh- St - Dia, Ngit Van, Tin Hoc va Tiéng Anh.
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