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TOM TAT SANG KIEN

Sang kién trinh bay giai phap on luyén hoc sinh gidi toan cip THPT & ndi dung
bai todn t& hdp tao sd bang cach két hop véi thuc hanh 1ap trinh PASCAL. Noi
dung chinh cda gidi phdp gdm bén budc:

1. Huéng dan hoc sinh tu tng hop 1y thuyét vé Pai s6 td hop, cac bude giai mot
bai todn bing 14p trinh.

2. Huéng dan hoc sinh st dung 14p trinh PASCAL dé€ giai mot sd bai todn trong
SGK.

3. Huéng din hoc sinh sii dung 1ap trinh PASCAL dé gidi mot s6 bai todn thi
HSG.

4. Kiém tra, ddnh gia

DPong thoi, sang kién dinh huéng dp dung phuong phap nay cho viéc thuc hién
mot s6 chi dé STEM.



KY HIEU VIET TAT

DTNT
GDPT
HSG
SGK
THCS
THPT

dan toc noi tru
gido duc pho thong
hoc sinh gidi

sach giao khoa
trung hoc co sd

trung hoc pho thong



1. MO PAU
1. Li do chon séng kién

Trong nhitng nim gan day, t& hop ndi chung va bai toan tao s6 néi riéng 13 noi
dung thudng xuyén xuat hién trong Ky thi chon HSG toén cép tinh 16p 11 va 12
cua Lang Son. Do vy, viéc 6n tap ndi dung nay cho hoc sinh cdc doi tuyén HSG
todn tai truong THPT 1a thudng xuyén va phd bién. Trong qua trinh 6n luyén, khé
khin ma hoc sinh thudng xuyén gip phai khi 1am dang bai nay 1a khong biét dap
4n minh tim dudc c6 chinh xac hay khong. N6i cach khéc, cac em thiéu cong cu
d€ kiém chung 16i gidi. Viéc tim mot phuong phdp 6n luyén c6 thé giup hoc sinh
tu hoc, tu 1am, tu kiém tra 10i giai 12 mot doi hdi cip thiét véi gido vién.

Trong khi d6, 14p trinh PASCAL la ndi dung ctia chuong trinh tin hoc pho thong
16p 11. Pay la ngdn ngii 1ap trinh cd ban, c6 thé coi 12 mot trong nhiing giai phap
cong nghé don gian, hiéu qua, dé thuc hién nhét ddi v6i hoc sinh. Chuong trinh
PASCAL dé thuc thi trén mdy tinh ma khong doi héi cao vé ciu hinh va hoan toan
c6 thé kiém tra dugc két qua ctia cac bai toan t& hop tao sb.

Viéc két hop 6n tap toan véi thuc hanh PASCAL chang nhiing giai quyét dudc
khé khin k€ trén ctia hoc sinh ma con gilp cdc em nam viing ca toan hoc va tin
hoc. Qua d6 hoc sinh dé dang tiép cin va hoan thanh t6t nhiém vu trong hoat dong
gido duc STEM (mdt huéng quan trong cua gido duc hién dai). Béi vi, trong chu
trinh STEM, todn hoc thudng déng vai tro 1a kién thic nén, tham gia vao tat ca
cac khau. Cong nghé néi chung, tin hoc néi riéng 14 khau két ndi gitta khoa hoc
va ky thuat, 13 gidi phap dé giadi quyét van deé.

Pé dap ing muc tiéu kép, viia nang cao chat luong doi tuyén HSG todn cip
THPT cta don vi, vira cing c6 kién thic nén vé toan hoc, tin hoc cho hoc sinh,
vita hudng t6i muc tiéu nang cao ning luc cho hoc sinh tham gia cac chi dé gido
duc STEM, tic gia chon dé tai "Hudng ddn hoc sinh gidi bai todn t6 hop tao sé
bang ldp trinh PASCAL".

2. Muc tiéu ctia sang kién

Sang kién dé xuit mot s6 ndi dung va phuong phép t6 chiic 6n luyén HSG toan
phan Pai s6 t6 hop, dic biét 1 bai toan tao sb6 dua trén su két hop luyén tip toan
hoc v6i thuc hanh 14p trinh PASCAL.

Giai phap dudc néu ra cu thé tiing buée chi tiét, dé thuc hién, nhan rong. Pong
thdi giai phdp phai dugc thuc nghiém va ki€ém chiing c6 hiéu qua tich cuc.



3. Pham vi cua sang kién

Ddi tuong nghién ctiu ly thuyét cla sang kién 12 phan Dai s t6 hop (Chuong

II, Pai s6 & gidi tich 11) va ngdn ngit 14p trinh PASCAL (Tin hoc 11).

Déi tuong ap dung thuc t& 12 hoc sinh hai 16p 11, 12 ctia Trudng Phd thong
DTNT THCS & THPT huyén Binh Gia, tip trung chii yéu vao cdc hoc sinh doi

tuyén HSG toan cap THPT.

DANH SACH POI TUYEN HSG TOAN NAM HOC 2021 - 2022

STT Ho va tén Ngay sinh | Gi6i tinh | Lép | Ddi tuyén
| Hoang Van Dién 25/7/2004 Nam 12 Toan 12
2 Lang Dinh Huan 25/6/2004 Nam 12 Toan 12
3 Luan Duy Nhat 05/10/2004 | Nam 12 Toan 12
4 | Triéu Thi Thanh Thao | 22/02/2005 Nu 11 | Toan 11, 12
5 Hoang Van Chi 07/9/2005 Nam 11 Toan 11
6 Luu Van Manh 13/01/2005 Nam 11 Toan 11
7 | Hoang Thi Thanh Kiéu | 18/10/2006 Nu 10 Toan 11




IL. CO SO LY LUAN VA THUC TIEN
1. Ca s 1y luan

1.1. Su giao thoa cua chuong trinh Todn va Tin hoc
Trong Chuong trinh GDPT 2006 va Chuong trinh GDPT 2018, noi dung Dai s6
t6 hop (todan hoc) va ndi dung Lap trinh (tin hoc) déu c6 phan chung. Cu thé nhu

sau
Yéu cau can dat mén Toan | Yéu cau can dat mén Tin hoc
Chuong | Dai s6 t6 hop: Gidi cac bai todn | Cdu triic ré nhdnh va ldp: Viét
trinh c6 van dung quy tac cong va quy | dudc cdc 1énh ré nhanh, cau léch
GDPT | tic nhan; Tinh s6 cdc hoan vi, | lip d€ giai quyét bai toan dém
2006 | chinh hop, t6 hop chap k cta n | don gian.
(L6p 11) | phan ti (Cac bai toan dém s
phuong 4n, cdc bai toan 1ap sd)
Chuong | Pai s6 t6 hop: Van dung dudc | Gidi quyét van dé vdi sy trg gitip
trinh | quy tic cong va quy tic nhan | ciia mdy tinh: Poc hiu dugc
GDPT | trong mot s6 tinh hudng don | chuong trinh don gian. Kiém tht
2018 gian. Van dung dugc so do hinh | va g 18i dugc chuong trinh. Viét
(Lép 10) | cay trong cac bai todn dém don | va thuc hién dugc chuong trinh
gian cac ddi tuong trong Todn | gidi quyét bai toan don gian c6
hoc, trong cic mdn hoc khac | van dung kién thic lién mon.
ciing nhu trong thuc tién.

Nhitng nodi dung triing 1ip ctia chuong trinh todn va tin hoc ké trén 1a diéu kién
thuan 1di cho viéc day hoc tich hop, lién mon & chi dé Pai s6 t6 hop - Lap trinh.
1.2. Day hoc STEM

STEM Ia mot chuong trinh giang day dua trén y tudng trang bi cho ngudi
hoc nhiing kién thic, ki ning lién quan dén cac linh vuc Science (Khoa hoc),
Technology (Cong nghé), Engineering (Ki thuat) va Mathematics (Toan hoc) theo
cach tiép can lién mon (interdisciplinary) va ngudi hoc c6 thé d4p dung dé gidi
quyét vin dé trong cudc sébng hang ngay. Thay vi day bdn mon hoc nhu cac dbi
tuong tach biét va rdi rac, STEM két hop chiing thanh mot mé hinh hoc tap gin
két dua trén cac dng dung thuc té.



Trong chu trinh STEM, todn hoc thudng déng vai trd 1a kién thiic nén, tham
gia vao tit ca cac khau. Cong nghé khau két ndi gitta khoa hoc va ky thuat, 12 giai
phdp chi yéu dé gidi quyét van dé dudc néu ra.

Su tich hop lién mon don thuan gitta todn va tin hoc c6 thé chua thé tao thanh
mot chii d& STEM. Nhung day 1a giai phap hitu ich cling c¢b kién thiic nén dé€ hoc
sinh dé& dang tiép can va tham gia cac chi dé STEM khic.

2. Co s thuc tién
2.1. Thuc trang én luyén HSG todn chii dé t6 hop

Hién nay, qu4 trinh 6n luyén HSG todn cip THPT & don vi néi riéng va trén dia
bai tinh Lang Son néi chung, noi dung Pai sb t6 hop thudng dudc gido vién tap
trung st dung cdc phuong thiic chii yéu nhu: huéng dan hoc sinh doc, nghién ctiu
tai liéu; truc tiép 1én 16p; t6 chiic seminar; ... Han ché ctia cdc phuong phép truyén
thong ké trén, mot mit hoc sinh thiéu cong cu tu ki€ém nghiém 15i gidi ctia minh;
mat khac, hoc sinh it c6 c¢d hoi lién hé toan vdi tin hoc.

Khio sat & doi tuyén HSG todn khéi THPT trén dia ban cic huyén Binh Gia,
Bic Son; céc trudng Phd thong DTNT Noi tri THCS & THPT huyén Trang Dinh,
huyén Vin Quan, huyén Loc Binh trong ndm hoc 2020-2021 va 2021-2022 vé miic
do hiing thi va hiéu bai ctia hoc sinh khi on luyén noi dung Pai s6 t6 hop theo cac
phuong thiic truyén thong, thu dudc 65 Iudt phan hoi. K&t qua nhu sau:

KET QUA KHAO SAT MUC PO HUNG THU VA HIEU BAI (65 HOC SINH)

Noi dung khdo sat S6 luong %
Hiing thu 15 23.08
Muic do hung thu | Binh thuong 43 66.15
Khong hing thu 07 10.77
Rt hiu 08 12.31
Muic d¢ hi€u bai Hleu . 7 26002
' Hi€u mot phan 20 30.77
Khong hi€u 0 0

Bang trén diy cho thdy phuong phdp on luyén truyén thdng chua thuc su giy
hiing thi cho hoc sinh ciing nhu chua phét huy hiéu qué t6i da. Van con 10.77%
hoc sinh khong hiing thii va 30.77% hoc sinh chi hiéu mot phan.

Bang duéi day cho biét nhitng ky vong ctia hoc sinh vé nodi dung nay.



KET QUA KHAO SAT KY VONG CUA HOC SINH (65 HOC SINH)

Khao sat ky vong cia hoc sinh S6 lugng %
Pudc ting dung vao thuc té 50 76.92
Pudc st dung mdy vi tinh d€ giai bai tap 48 73.85
Kiém tra dudc két qua 45 69.23
Pudc co xat véi dé thi HSG céc nim 65 100

R rang, rat nhiéu hoc sinh ky vong vé viéc vira dugc on luyén, vira dugc van
dung vao thuc t, cling nhu kiém tra dudc két qua va dudc st dung may vi tinh dé
giai toan.

2.2. Gidi phdp tuong tu

Hién nay, c6 nhiéu tai liéu gii bai toan td hop tao sd bang PASCAL. Tuy nhién,
d6 chii yéu 1a cdc bai thuc hanh ctia mon tin hoc, cdc gido trinh, bai gidng vé 1ap
trinh (xem (1)). Mot thdo luan vé ndi dung nay ciing dé dang dugc tim thiy & trang
Dién dan toan hoc (xem (2)), nhung chi diing lai  viéc nghién cttu, thuc hanh
PASCAL, két qua chua chinh xdc, cling nhu thiéu tinh su pham.

C6 thé néi viéc truc tiép 4p dung phuong phéap hudng din hoc sinh sit dung 1ap
trinh PASCAL d€ gidi bai toan t& hop tao sd trong 6n luyén HSG toan cap THPT
van 13 hoat dong it dugc nhac dén. Cac giai phap tuong tu nhu viy thuc su chua

dudc phé bién trong thuc té ciing nhu cdc ngudn tai liéu trén internet.
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IIL. NOI DUNG SANG KIEN
1. Néi dung va nhitng két qua nghién citu ciia sang kién

Pé& huéng dan hoc sinh gidi bai todn t3 hdp tao s6 bang lap trinh PASCAL, tic
gia thuc hién qua 4 budc co ban:

Budc Hoat dong chinh Phuong thirc Thoi lugng
1 | Huéng dan hoc sinh tu tdng hop Iy | Hoc sinh doc tai liéu | 02 tuan
thuyét vé Dai s6 t& hgp, cdc budc | va tu hoc theo huéng

gidi mot bai toan bang 1ap trinh | dan cla gido vién

2 | Huéng dan hoc sinh st dung 14p | thuc hién truc tiép | 02 budi

trinh PASCAL d€ giai mot sd bai | trén 16p trong cac gio
toan trong SGK on luyén HSG

3 | Hudng dan hoc sinh st dung 1ap | phdéi hop 6n luyén | 02 tuan
trinh PASCAL d€ gidi mot s6 bai | truc tiép trén 16p va
toan thi HSG tu hoc

4 | Kiém tra, ddnh gia. Két thiic chi | Panh gia sian phim | 01 tuan

deé on tap, gido vién giao hoc sinh | hoc tdp cua hoc sinh

lam mot s bai tap tu luyén

Dudi day trinh bay cu thé ndi dung tling budc.
1.1. Hé thong Iy thuyét

Muc tiéu ctia budc nay 1a hoc sinh tu téng hop dudc 1y thuyét vé Pai s6 td hop
va cac budc giai mot bai toan bang 1ap trinh.
1.1.1. Cdc quy tdc dém

Trong phan nay, gido vién yéu cau hoc sinh tém tit lai cac quy tac dém co ban
nhu: quy tac cong, quy tac nhan, hoan vi, chinh hdp, t6 hdp, ... va trinh bay vao 1
cudn s6 nhd. D€ dadm béo tinh ngin gon, ban md ta nay khong nhic lai chiing &
day.
1.1.2. Phuong phdp chung dé gidi bai todn to hop

C6 nhiéu phuong phap dé giai bai toan t& hop. Duédi day la cac phuong phap
thuong gap

a) Phuong phdp dém tryc tiép. Ta dém truc tiép cc trudng hop thda man yéu
cau bai todn. C6 thé phai chia trudng hop, c6 thé khong.
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b) Phuwong phdp dém vi tri. Khi bai todn yéu cau vé vi tri cho mot chit s6 nao do,
ta lam nhu sau:
« Chon vi tri cho sb thif nhit theo yéu cau bai todn, suy ra so vi tri cho céc
s6 tiép theo.
* Sap xép céc s6 con lai.
¢) Phuong phdp dém gidn tiép (loai trir). Dém loai trit gdbm ba budc:
* Pém s6 phuong an x4y ra bat ki, ta c6 két qua m.
* Pém s6 phuong 4n khong thoa min yéu cau bai todn, ta c6 két qua n.
* S6 phuong 4n thdéa min yéu cau bai todn 1a: p = m — n.
d) Phuong phdp ldy trudc réi sdp xép sau. Phuong phap nay gdm 2 budc
e Chon ra di sb lugng va thda man tinh chit ma bai toan yéu cau. (Chang
han: chon ra tip con k phn t{ tlf tip 7 phan t{, ta c6 CX cich).
* Sap xép k phan ti vita chon theo yéu cau bai toan.
e) Phuong phdp tao vdch ngdn. Phuong phap nay gom 2 budc
* Sap xép m db6i tugng vao m vi tri, tao ra m+ 1 vach ngin (khoang tréng).
* Sap xép céc db6i tuong khac theo yéu cau bai todn vao m + 1 vach ngin
noi trén.
1.1.3. Cdc budc gidi bai todn tao sé
Dé giai mot bai todn tao sd, ta c6 5 budc co ban sau:
* Budc 1. Dit o7 1a tap cac chil s6 dé chon (Tap nguyén liéu). Goi s6 can tim 1a
n=ayaz...ay.
* Budc 2. Liét ké céc tinh chét ctia s6 n théa mén yéu cau.
e Budc 3. Dua vao tinh chét xem bai todn c6 chia trudng hop khong?
e Budc 4. Thu tu dém (dém uu tién vi tri ndo trudc)
— Pém céc chit sd c6 mit trong tinh chét.
— Pém chit s6 dau tién néu né chua dudc dém hoic tap o7 c6 chia chit s6 0.
— Pém céc chit s6 con lai
* Budc 5. St dung quy tdc cong va quy tic nhan.
1.1.4. Gidi todn bang ldp trinh PASCAL
O day cin chd ¥ ring, kién thiic tin hoc khong phéi 14 noi dung chinh trong 6n
thi HSG toan. Do d6, gido vién chi gidi thiéu qua cac budc giai mot bai toan bang
lap trinh PASCAL dé€ hoc sinh naim dudc mot cach so lugc nht.
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Tt muc nay trd di, tac gia dung cac ky hiéu tir i) dén v) d€ chi cac buée gidi
toan bang 1ap trinh trén mdy vi tinh.
D€ giai bai toan bang lap trinh trén may vi tinh, ta c6 cac bude sau:
i) Xdc dinh bai todn. La xac dinh rd 2 thanh phan Input va Output va mdi quan
hé gitta ching dé c6 thé lwa chon thuat todn.

ii) Liwa chon hodc thiét ké thudt todn. La budc quan trong nhat dé gidi bai toan.
C6 thé c6 nhiéu thuit todn d€ giai mot bai toan, can thiét ké hoic chon 1 thuat
todn phu hop dé giai bai toan cho trudc.

iii) Viét chuong trinh. La viéc lua chon cich t6 chiic dit liéu phit hdp ngén ngit
1ap trinh d€ dién dat ding thuat todn.

iv) Hiéu chinh. Sau khi viét xong, chuong trinh cAn phai dugc thir. Néu phat hién
sai sot thi phai stta chuong trinh roi thit lai.

v) Viét tai liéu. Tai liéu phai mo ta bai todn, thut toan, thiét ké chuong trinh,
két qua thi nghiém va huéng dan st dung. Trong pham vi ctia dé tai, tic gia
khong yéu ciu hoc sinh lam dén buéc nay.

1.2. Hudng ddn hoc sinh gidi mét sé bai tip trong SGK bang PASCAL

Trong giai doan nay, gido vién hudng dan hoc sinh nghién ctu, tim toi thuit toan
va thuc hanh gidi cic bai todn trong SGK Pai s6 & Giai tich 11 bang PASCAL.

Do céc bai tip trong SGK déu da dudc hoc sinh giai bang todn hoc trén 16p nén
trong muc nay, tac gia chi trinh bay phan huéng din giai bang PASCAL. Nbi dung
lap trinh PASCAL ciing 12 ndi dung khé ctia tin hoc nén gido vién can huéng din
hoc sinh ti mi. Ddi v6i ddi tugng hoc sinh ctia minh, tac gia thiét ké trudc khung
1 chuong trinh PASCAL, cdc miu cau 1énh cho trudc, lam mau céc cu phap véi
cac toan ti khé. Dbi v6i mbi bai cu thé, tac gia huéng din hoc sinh chinh sia trén
chuong trinh d6 d€ thuc hién y tudng cta cac em.

T muc nay trd di, tic gid dung hai dong ké don dé danh diu phan md dau va
phan két thic ctia chuong trinh may tinh.

Vi du 1 Cho tdp hop o/ = {0,1,2,3,4,5,6}. C6 bao nhiéu s6 chdn cé bon chit|
sé duoc ldy tir tdp <f . Biét rdng:
a) Cdc chit so co thé giong nhau?

\b ) Cdc chit s khdc nhau?

Hudng dan giai bang PASCAL
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i) X4c dinh bai toan. Input: By chit s tir 0 dén 6. Output: S6 cac s6 chén c6 4
chit s6 va sb céc s6 chin c6 bén chit s6 khac nhau.
ii) Thiét ké thuat toan
* Ta can xay dung s abcd, vy can c6 4 bién a, b, c,d kiéu byte.
e Thém céc bién demA, demB, kiéu longint d&€ nhan két qua.
* Pau tién gan két qua demA := 0, demB := 0.
e b,c,d chay ti 0 dén 6. Riéng a chay tir 1 dén 6.
« D& dém sb6 chan, ta kiém tra diéu kién d mod 2 = 0.
* PE kiém tra cc chit s6 khac nhau, cin luu y ring néu a = b thia—b = 0.

Do d6, ta can diéu kién:
(a—b)x(a—c)x(a—d)x(b—c)*x(b—d)*(c—d)<>0

iii) Viét code.

Var a,b,c,d: byte;
demA, demB: longint;

Begin
demA:=0;
demB:=0;

for a:=1 to 6 do
for b:=0 to 6 do
for c:=0 to 6 do
for d:=0 to 6 do
if (d mod 2 ) = 0 then
begin
demA :=demA+1;
if (a-b)*(a-c)*(a-d)*(b-c)*(b-d)*(c-d) <> 0 then demB
:=demB+1;
end;
Writeln(’a) Co tat ca: ’,demA,’ so chan’);
Writeln(’b) Co tat ca: ’,demB,’ so chan co cac chu so doi mot
khac nhau’);
Readln;
End.

iv) Chay chuong trinh, thu dugc két qua
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a) Co tat ca: 1176 so chan

b) Co tat ca: 420 so chan co cac chu so doi mot khac nhau

Chuong trinh & Vi du 1 trén diy dugc tac gia lua chon lam chuong trinh mau
dé hoc sinh tu chinh stta khi viét cdc chuong trinh tuong tu. Viéc nay ddm bdo hoc
sinh khong bi qua tai vi nhiing phic tap cua cu phap PASCAL, gitt dudc vi tri cua

1ap trinh 1a cong cu hd trg gidi toan td hop.

Vi du 2 Cho tdp hop o/ = {1,2,3,4,5,6}. Ldp cdc s6 tw nhién cé sdu chit 56|
doi mot khdc nhau dvoc ldy ti «7. Hoi
a) Co tdt cd bao nhiéu s6?

b) C6 bao nhiéu sé chdn?

\C) C6 bao nhiéu s6 bé hon 432000?

Hudng dan giai bang PASCAL
i) Input: Sau chit s6 tit 1 dén 6;
Output: S céc sb6 c6 6 chit s6 khac nhau, s6 cac s6 chin c6 6 chit sd khac
nhau, sd céac sb ¢6 6 chit s6 khac nhau va nhd hon 432000.
ii) Thiét ké thuat toan.
e Tuong tu nhu vi du trén, ta can 6 bién a, b, c,d, e, f kiéu byte. 3 bién demA,
demB, demC kiéu longint d€ nhan két qua.
* D€ kiém tra diéu kién nhé hon 432000, ta Iuu y

abcde f = 100000a + 100006 + 1000c¢ + 100d + 10e + f

iii) Viét code

Var a,b,c,d,e,f: byte;
demA, demB, demC: longint;

Begin

demA:=0;
demB:=0;
demC:=0;

for a:=1 to 6 do
for b:=1 to 6 do
for c:=1 to 6 do
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for d:=1 to 6 do

for e:=1 to 6 do

for f:=1 to 6 do
if (a-b)*(a-c)*(a-d)*(a-e)*(a-£f)*(b-c)*(b-d)*(b-e)*
(b-f)*(c-d)*(c-e)*(c-f)*(d-e)*(d-f)*(e-f) <> O

then
begin
demA :=demA+1;
if (f mod 2) = 0 then demB:=demB+1;
if 100000*a + 10000*b + 1000*c + 100*d +10*e + f <
432000 then demC:=demC+1;
end;

Writeln(’a) Co tat ca: ’,demA,’ so’);

Writeln(’b) Co tat ca: ’,demB,’ so chan’);
Writeln(’c) Co tat ca: ’,demC,’ so nho hon 432000°);
Readln;

End.

iv) Chay chuong trinh thu dugc két qua

a) Co tat ca: 720 so
b) Co tat ca: 360 so chan
c) Co tat ca: 414 so nho hon 432000

1.3. Huéng dan hoc sinh gidi mot sé bai todn thi HSG bang PASCAL
O muc nay, tac gia chu trong viéc huéng dan hoc sinh tu giai cac bai toan t& hop
bang c4 hai cach. Viéc huéng dan hoc sinh gidi bang phuong phdp t6 hop dudc tac
gia thuc hién trén 16p trong cac gio on. D€ ddm bao tinh ngan gon ctia ban md ta,
dudi day chi néu lai 10i gidi t6 hop ma tip trung vao hudng dan gidi bang 1ap trinh.
Viéc 1ap trinh (v6i ndi dung chinh 1a chinh stta code ¢6 san tit Vi du 1) 1a cong
cu dé€ kiém tra tinh chinh xac ctia két qua. Cac bai todn trong muc nay dugc 1y tir
dé thi chon HSG cip tinh khéi 11, 12 ctia Lang Son nhiing nim gan day.
Vi du 3 (Khi 12, 2020-2021) Goi . la tdp hop tdt cd cdc s6 tw nhién gém 5|
chit s6 déi mét khdc nhau abede dwoc ldy tir o7 = {1,2,3,4,5,6,7,8,9}. Chon

ngdu nhién mot so tie tdp .. Tinh xdc sudt dé'ldy dwgc s6 chdn théa mdn a <

b<c<d<e ]
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Loi gidi
Mbi phan tit ciia khong gian mau 1a mot chinh hop chap 5 ctia 9 chit s6. Ta co:
n(Q) = A3.
Goi A 1a bién cb 14y dudgc s6 chin théamiana < b < ¢ < d < e. Khi d6 e € {6,8}.
*Viie=6,tact: 1 <a<b<c<d<e=6.Mbisdnhu vay 1a mot t& hop
chap 4 ctia 5 chit s6. C6 C§ s6.
e Vie=8,tactd: 1 <a<b<c<d<e=8. Mbisdnhu vay 1a mot t& hop
chip 4 ctia 7 chit s6. C6 C;t s0.

; . C;+Ci 1
Vay n(A) = C¢+C5. Do d6: P(A) = A3 =378

Hudng dan giai bang PASCAL
i) Input: 9 chit s6 tir 1 dén 9. Output: Xdc suit 1y dudc sd chin c6 5 chit s6 xép
theo thi tu ti nhd dén 16n.
ii) Ngoai 5 bién a,b,c,d, e dai dién cho 5 chit sd, ta can bién KGM,n dai dién
cho s6 phan tif ctia khong gian mau va ctia bién cd.

iii) Viét code

Var a,b,c,d,e: byte;
KGM, n: longint;

Begin

KGM:=0;

for a:=1 to 9 do
for b:=1 to 9 do

for c:=1 to 9 do
for d:=1 to 9 do
for e:=1 to 9 do
if (a-b)*(a-c)*(a-d)*(a-e)*(b-c)*(b-d)*(b-e)*(c-d)*(c-e)*(d-e)<>0
then
begin
KGM:=KGM+1;

if ((a<b) and (b<c) and (c<d) and (d<e) and (e mod 2 =
0)) then n:=n+1;
end;

Writeln(’So phan tu cua Khong gian mau la: ’,KGM);
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Writeln(’n(A)= ’, n);
Writeln(’P(A)= ’, n/KGM : 0: 8);
Readln;

End.

iv) Ta c6 thé bd sung ndi dung viét ra cdc phan ti clia bién co A.

if ((a<b) and (b<c) and (c<d) and (d<e) and (e mod 2 = 0)) then
begin
n:=n+1;
write (10000*a+1000*b+100*c+10*d+e,’ ’);

end;

Khi d6 ta thu dugc danh sach cac sd thda man yéu cau bai toan.

12346 12348 12356 12358 12368 12378 12456 12458 12468 12478
12568 12578 12678 13456 13458 13468 13478 13568 13578 13678
14568 14578 14678 15678 23456 23458 23468 23478 23568 23578
23678 24568 24578 24678 25678 34568 34578 34678 35678 45678

Pay 1a mot cach kiém tra tinh ding din cta 15i gii.
Vi du 4 (Khdi 12, 2021-2022, dot 1) Cho 2021 tdm thé dugc ddnh sé theo thit
tw tie 1 dén 2021 (mdi tdm thé dwoc ddnh duy nhdt mét so va khong coé hai tam

thé nao co s6 giong nhau). Cdc tdm thé duogc tip xuéng mdt ban, khong nhin thdy
so thé. Boc ngdu nhién 1 tdm thé, tinh xdc sudt dé'sé ghi trén tam thé

a) Chia hét cho cd 6 va 15.

b) Chia hét cho 2, hodic chia hét cho 3, hodic chia hét cho 5.

Loi giai
Ta c6: n(Q) = 2021.
a) Goi X 1a bién cb chon dudc tim thé ghi sd chia hét cho ca 6 va 15.
Dé thady mot s chia hét cho ca 6 va 15 khi va chi khi né chia hét cho 30. Ta

s,

CO:
X ={keN|k30,1<k<2021}.

67

b) Goi A, B, C lan luct 1a cac bién cb chon dudc sb chia hét cho 2, chia hét cho 3,
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chia hét cho 5. Ta cé:

n(AUBUC) =n(A)+n(B)+n(C)—n(ANB) —n(ANC) —n(BNC)
+n(ANBNC)

n(A) = 1010; n(B) = 673; n(C) = 404;

Do d6: n(AUBUC) = 1482.

. 1482

Hudng dan giai bang PASCAL
i) Input: cdc s6 tir 1 dén 2021. Output: SO cac sd chia hét cho ca 6 va 15, sb cac
so chia hét cho 2, hoic cho 3 hoic cho 5.

ii) Ta dung toan tt AND va toan ti OR cho bai nay. Noi dung nay kho, gido vién
can hudng dan hoc sinh ti mi hoidc c6 thé viét mau mot doan code d€ hoc sinh
hi€u cdch dung toan tt AND va OR

iii) Viét code

Var a: integer;

nA, nB: longint;

Begin
nA:=0;
nB:=0;
for a:=1 to 2021 do
begin
if (a mod 6 = 0) and (a mod 15 = 0) then nA:=nA+1;
if (amod 2 =0) or (amod 3 =0) or (amod 5 = 0) then nB
:=nB+1;
end;
Writeln(’n(A)= ’, nA);
Writeln(’n(B)= ’, nB);
Readln;
End.

iv) Chay chuong trinh trén thu dudc két qua:
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n(A)= 67
n(B)= 1482

Bai toan dé dang md rong theo hudéng thay 2021 thanh sb tu nhién k bat ki. Ta

hi€u chinh code nhu sau

Var a, k: integer;
nA, nB: longint;
Begin
Writeln(’Nhap k’);
readln(k) ;
nA:=0;
nB:=0;
for a:=1 to k do
begin
if (a mod 6 = 0) and (a mod 15 = 0) then nA:=nA+1;
if (amod 2 = 0) or (amod 3 =0) or (amod 5 = 0)
then nB:=nB+1;

end;
Writeln(’n(A)= ’, nA);
Writeln(’n(B)= ’, nB);
Readln;
End.

Vidu5 (Khdi 11, 2020-2021) Cho tdp hop o = {0,1,2,3,4,5,6,7}. Goi .7 la
tdp hop tdt cd cdc s6 tw nhién gom 8 chit s6 doéi mét khdc nhau duogc ldy tiv 7.

Ldy ngdu nhién mét s6 thuéc .. Tinh xdc sudt dé’'ldy duoc sé tw nhién ma tong

4 chit s6 dau bang tong 4 chit so cudi.

S J

Losi gidi
MJdi phan tif ctia khong gian mau 12 mot hodn vi ctia 8 chit s6 (khong tinh céc
trudng hop chit s6 0 ding dau). Vay n(Q) = 8! —7!.
Goi A 1 bién cb théa min yéu ciu bai toan. D& thiy tdng cic phan ti cla <7 1a
28. Do d6, mbi bd 4 chii s6 sé c6 tdng bang 14. Ta chi xét cac bd ¢6 chit s6 0. C6
4 b0 nhu vay:

{0;1;6;7}, {0;2;5;7}, {0;3;5;6}, {0;3;4;7}
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Néu coi chit s6 0 binh dazmg nhu cac chit s6 khac, ing v6i moi bo, ta c6 2.4!.4! )
thoa man. C6 4 bo nén co: 8.41.4! sb théa man.
Trong d6 cac s6 c6 chit sd 0 ditng dau chiém % Vay n(A) =7.41.4!.
7.41.4! 4
T8I—71 35

Do d6: P(A)

Hudng dan giai bang PASCAL
i) Input: 8 chif s6 tir 0 dén 7. Output: X4c suit 1y dudc s6 tu nhién ma tdng 4
chit s6 dau bang téng 4 chit s cubi

ii) Cac phan t ctia bién cb sé dugc dém thong qua diéu kién
a+b+c+d=e+f+g+h.

Phan chuong trinh kha giéng céc bai trén nén xin dudc tinh luge trong Ban
mo ta nay.
1.4. Kiém tra, ddinh gid
Cubi chuyén dé 6n tap, gido vién giao bai tap tu luyén cho hoc sinh va yéu cau
cdc em gii bang ca hai cach. Dbi véi cach giai td hop, hoc sinh phai tu trinh bay
16 gidi chinh xdc. Dbi véi cach giai 1ap trinh PASCAL, gido vién nén c6 viét trudc
cho hoc sinh céc cau 1énh khé, chi yéu ciu hoc sinh hoan thién chuong trinh va
chay chuong trinh dé kiém tra két qua cta 19i gidi t6 hop. Gido vién nghiém thu,
nhan xét va danh gid san pham cda hoc sinh, qua d6 c¢6 nhiing diéu chinh trong
qua trinh On tap.
1.4.1. Bai tdp tu luyén
1. Cho tap hop o = {0,1,2,3,4,5,6}. C6 bao nhiéu sb tu nhién chén, c6 4 chit
s6 doi mot khac nhau, dudc 14p tir o7 .

DA: 420

2. Mot vé xe buyt bat ky c6 ma s6 12 mot diy gom 6 chit sd. Vé xe buyt dudc goi
1 vé xe hanh phiic néu tdng cta 3 chit s6 dau bang tdng ctia 3 chit s6 cubi.

Hoi ¢6 tht c4 bao nhiéu vé xe hanh phic?

DA: 55252
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3. (Khéi 12, 2021-2022, dgt 2) Cho mdt con suc sdc 6 mat dong chit, cac mit
dugc danh cac sb tir 1 dén 6. Ngudi ta gieo con suc sac 3 1an lién tiép va nhan
cac con s6 nhan dugc trong mdi 1an v6i nhau. Tinh xdc suit dé

a) Tich thu dugc 12 mot sd khong chia hét cho 3.
b) Tich thu dudc 12 mot s6 chia hét cho 6.

PA: n(Q) =216;n(A) = 64;n(B) = 133

4, (Khéi 12, 2016-2017) C6 bao nhiéu s6 tu nhién c6 6 chit s6 khac nhau trong

d6 c6 ding 3 chif s6 chan.
DA: 64800

5. (Khéi 11, 2019-2020) Chon n tAim thé dudc danh sb ti 1 dén n, biét n € N,
n > 9. Ta béc ngiu nhién 5 thé. Tinh x4c suét d€ 14y dugc 5 chiéc thé thda

man cic s trén hai thé bat ky trong 5 thé nay l1éch nhau it nhit 2 don vi.

6. Phuong trinh x + y 4z = 100 c¢6 bao nhiéu nghiém 12 b6 s6
a) nguyén duong?
b) nguyén duong thoa man x,y,z do6i mot khac nhau?
¢) nguyén duong thoa man x < y < z?

DA: a) 4851; b) 4704; c) 784

Loi gidi PASCAL ctia cdc bai tap trén day c6 thé tham khdo & Phu luc II.
1.4.2. Ddnh gid sdn phdm hoc tdp ciia hoc sinh

Gido vién c6 thé st dung mot trong cdc bai tap trén lam nhiém vu thuc hién
san phdm hoc tip cta hoc sinh. Gido vién yéu cau hoc sinh trinh bay 15i giai bing
phuong phap t& hop thong thudng va viét chuong trinh PASCAL dé kiém tra két
qua.

Gi4o vién can can nhac khi st dung két qua danh gia nay lam diém danh gia
thudng xuyén. Vi day 12 ndi dung 6n luyén HSG, c6 nhiéu ndi dung vuot ra ngoai

yéu cau can dat cia chuong trinh co ban. Ddi v6i doi tuyén HSG todn 11 ma tic



22

gia truc tiép ap dung Sang kién nay, tdc gia 1ay san pham hoc tip nay 1a mot bai

danh gia chét lugng doi tuyén.

V6i ddi tuong hoc sinh clia minh, tdc gia da yéu cau hoc sinh thuc hién véi Bai

tap 1 (xem Phu luc I). Duéi day 1a tiéu chi chadm diém san pham hoc tap.

TIEU CHI DPANH GIA SAN PHAM HOC TAP

Tiéu chi danh gia san pham Muc 2d Muc 1d Muc 0d
Tinh chinh xdc todn hoc (nhdn hé sé6 | Pam bao bam bao Loi giai
2): Loi giai toan hoc ddm bdo 2 diéu | dd 2 diéu | tinh chinh | chua chinh
kién: 1- Pay dd; 2- Chinh xac kién xac xac
Tinh chinh xdc ldp trinh: Chuong | Pam bao bam bao Khong
trinh PASCAL dam bao 3 diéu kién: | da 3 diéu | diukién 1 | dam béo 1
1- Bay dii; 2- Khi chay khong bdo 16i; kién va 2 hoic 2
3- Két qua chinh xic
Tinh sdng tao 1: Chuong trinh PAS- | In du va Co lap Khong 13p
CAL in ra dugc danh sach cdc s6 thoéa | chinh xdc | trinh nhung | trinh ndi
man yéu cau bai todn in sai dung nay
Tinh sdng tao 2: Chuong trinh PAS- | Tinhrakét | Co6 lap Khong 1ap
CAL tinh dugc téng céac s6 thda man | qua ding | trinh nhung | trinh ndi
yéu cau bai todn tinh sai dung nay

2. Panh gia két qua thu dugc
2.1. Tinh mdi, tinh sang tao

Sang kién nay 12 mot trong cac nghién ciiu chinh thiic dau tién ap dung phuong
phap 6n luyén HSG todn cAp THPT (ndi dung bai todn t hop tao s6) két hop véi
thuc hanh 1ap trinh PASCAL.

Giai phap dudc trinh bay 12 hudng di két hop hoc tap vdi thuc hanh, két hop 6n
luyén HSG véi hoat dong tich hop lién mon, st dung dudc tdi da ngudn luc cho
viéc nang cao chit luong gido duc.

2.2. Khd ndng dp dung va mang lai lgi ich thiét thuc cia sdng kién
2.2.1. Khd nang dp dung hodc dp dung thit, nhdn rong

Sang kién dé dang 4p dung thit v6i cac doi tuyén HSG todn cAp THPT trén dia

ban tinh. Viéc ap dung khong can doi héi nhiéu diéu kién phic tap, chi can ddm

bdo ngudn luc con ngudi (gido vién dat chuin dao tao, c6 hoc sinh ning khiéu
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todn, tin hoc) va co s& vat chit tdi thi€u (phong thuc hanh tin hoc) clia mot trudng
THPT.

Trong Chuong trinh GDPT 2018, ngdn ngii 14p trinh chi yéu 1a Python. Tuy
nhién, tu duy 14p trinh trong Sdng kién nay hoan toan cé thé dp dung va dé dang
phat trién v6i ngdn ngtt Python ciing nhu cic ngdn ngii 1ap trinh khac.

Dic biét, Sdng kién dé dang md rong, két hop cac ndi dung thuc tién, lién mén
khac dé€ xay dung cic chi dé day hoc STEM. L&i giai (ca td hop va lap trinh) cia
céc bai todn, vi du trong muc II c6 thé 1a giai phap cong nghé, toan hoc cho cac
chti & STEM. Dudi day 1a mot s6 gdi y

* Tu duy va ciu triic ré nhanh, cu tric lip dé dang dudc 1ip lai trong cac chi
dé STEM tin hoc vé Lap trinh kéo tha; thiét k&, diéu khién robot.

o Chu dé Thiét ké Bong citu han. Tt nhu cau thuc tién, can ngin can su bay hoi
nudc trong hod chifa nudc ngot ma khong 1am anh hudng dén chit luong nuée
trong ho, dé ra giai phap che phii mit hd bang cach tha ndi cac qua bong trén
mit hd. Loi gidi 14p trinh dé dang 4p dung dé€ tinh toan s6 luong, kich thuéc,
trong lugng, dd phd cla bong trén mit ho.

* Bai toan vé Vé xe hanh phiic c6 thé 1a giai phdp cong nghé cho cic chii dé
STEM vé sip xép chd ngdi; ban vé xe bus, vé xem phim, vé dich vu, ...

* Bai tip 6 c6 thé 1a gidi phap cong nghé cho cic chi &€ STEM vé phan chia
nhom; tdng hop nguyén lidu; sap xép thanh phan nguyén liéu, ...

2.2.2. Khd ndng mang lai loi ich thiét thuc

Nhiing 10i ich thiét thuc ma Sang kién mang lai c6 thé ké dén bao gdm:

e La mot phuong phap hiéu qua dé 6n luyén HSG toan & ndi dung dai s6 t& hop.
Khi thyc hién Sdng kién nay tai Truong Phd thong DTNT THCS & THPT
huyén Binh Gia, tic gia thu dugc nhiéu két qua tich cuc.

— 07/07 hoc sinh d6i tuyén HSG todn déu hiing thii véi ndi dung 6n tip phan
Pai s6 t6 hop.

— 06/07 rat hiéu bai; 01/07 hi€u bai.

— Két qua thi HSG cip tinh: khdi 11 nim 2020-2021 dat 01 giai Ba, khoi
12 niam hoc 2021-2022: dat 01 giai Khuyén khich.

« G6p phan nang cao chit lugng mon toan va tin hoc hoc ky 116p 11. Ti 16 HSG
mon toan tang 11,3 %, mon tin hoc tang 6% so vdi cung ky ndm trude (khi

chua ap dung sang kién).
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IV. KET LUAN

Sang kién da xay dung mot sd noi dung, hinh thifc két hop thuc hanh 14p trinh
v6i on luyén HSG toan chi dé Pai s6 t& hop, dong thdi chi ra mot sd huéng phat
trién dé€ xay dung cac chii d&& day hoc STEM. Sang kién chang nhiing da dudgc thuc
hién tai Truong Pho thong DTNT THCS & THPT huyén Binh Gia trong nim hoc
2021 - 2022 va thu dudc két qua dang khich 1&, ma con dé dang nhan rong va dp
dung cho cic truong THPT trén toan tinh v6i ky vong dat két qua tot.

XAC NHAN CUA PON VI TAC GIA
AP DUNG SANG KIEN

Hoang Ngoc Thé
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PHU LUC I
Anh mét s6 bai 1am ctia hoc sinh
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PHU LUC II
Code bai tap tu luyén

1. Pém va tinh téng céc sb tao thanh

Var a,b,c,d: byte;
dem, S: longint;
Begin
S:=0;
dem:=0;
for a:=1 to 6 do
for b:=0 to 6 do
for c:=0 to 6 do
for d:=0 to 6 do
if (d mod 2 = 0)
and ((a-b)*(a-c)*(a-d)*(b-c)*(b-d)*(c-d) <> 0) then
begin
S:=S+1000*a+100*b+10*c+d;

dem:=dem+1;

end;
Writeln(’Co ’ , dem, ’ so thoa man yeu cau bai toan.’);
Writeln(’Tong cac so do la S =", S);
Readln;
End.

2. Ve xe hanh phuc.

Var a,b,c,d,e,f: byte;

dem: longint;

Begin

dem:=0;

for a:=0 to 9 do
for b:=0 to 9 do
for c:=0 to 9 do
for d:=0 to 9 do
for e:=0 to 9 do
for £:=0 to 9 do

if at+bt+c=d+e+f then dem:=dem+1;
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Writeln(’Co ’, dem, ’ ve xe hanh phuc’);
Readln;
End.

. Khéi 12, 2021-2022, dot 2.

Var a,b,c: byte;
KGM, nA, nB: longint;
Begin
KGM:=0;
nA:=0;
nB:=0;

for a:=1 to

(0]

do
for b:=1 to 6 do
for c:=1 to 6 do
begin
KGM := KGM +1;
if ((axb*c mod 3) <>0) then nA:=nA+1;
if ((a*b*c mod 6) = 0) then nB:=nB+1;

end;
Writeln(’So phan tu cua khong gian mau la: ’, KGM);
Writeln(’n(A) = ’,nA);
Writeln(’n(B) = ’,nB);
Readln;
End.

. Khdi 12, 2016-2017.

Var a,b,c,d,e,f: byte;

n: longint;

Begin

n:=0;

for a:=1 to 9 do
for b:=0 to 9 do
for c:=0 to 9 do
for d:=0 to 9 do
for e:=0 to 9 do
for £:=0 to 9 do
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if ((a-b)*(a-c)*(a-d)*(a-e)*(a-£f)*(b-c)*(b-d)*(b-e)*
(b-f)*(c-d)*(c-e)*(c-f)*(d-e) *(d-f)*(e-f) <> 0)
and ((a mod 2) + (b mod 2) + (c mod 2) + (d mod 2) + (e
mod 2) + (f mod 2)) = 3)
then n:=n+1;
Writeln(’n(A)= ’, n);
Readln;
End.

5. Khéi 11, 2019-2020. Bai nay can yéu cau nhap n.

Var a,b,c,d,e: byte;
n, KGM, nA: longint;
Begin
writeln(’Nhap n’);
Readln(n);
KGM:=0;
nA:=0;
for a:=1 to
for b:=1 to
for c: to
for d: to
e:

for

do

do

do

do

1 to n do

if (a-b)*(a-c)*(a-d)*(a-e)*(b-c)*(b-d)*(b-e)*(c-d)*(c-e)*(d-e
) <> 0 then

]
'_\
B B B B

I
'_L

begin
KGM := KGM + 1;
if (a<b-1) and (b<c-1) and (c<d-1) and (d<e-1) then nA
:=nA+1;
end;
Writeln(’So phan tu cua Khong gian mau la: ’,KGM);
Writeln(’n(A)= ’, nA);
Writeln(’P(A)= ’, nA/KGM : 0: 8);
Readln;
End.

6. Pém s6 nghiém cia phuong trinh
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Var a,b,c: byte;
nA, nB, nC: longint;
Begin
nA:=0;
nB:=0;
nC:=0;
for a:=1 to 100 do
for b:=1 to 100 do
for c:=1 to 100 do
if a+b+c=100 then
begin
nA:=nA+1;
if (a-b)*(a-c)*(b-c) <> 0 then nB:=nB+1;
if ((a-b)*(a-c)*(b-c) <> 0) and (a<b) and (b<c) then
nC:=nC+1;
end;
Writeln(’n(A)= ’,nA);
Writeln(’n(B)= ’,nB);
Writeln(’n(C)= ’,nC);
Readln;
End.




