Tap chi Gido duc (2024), 24(7), 1-5 ISSN: 2354-0753

VAN DUNG QUY TRINH MO HINH HOA TOAN HQC TRONG DAY HQC
NOI DUNG “HE THUC LUQNG TRONG TAM GIAC” (TOAN 10)

Truong Pai hoc Can Tho; 2Trudng Trung hoc phd théng Phan Ngoc Hién,
huyén Nam Cén, tinh Ca Mau
+ Té&c gia lién hé e Email: bakiet@ctu.edu.vn

BUi Anh Kigtl*,
Tran Vin Quan?

Avrticle history ABSTRACT
Received: 25/12/2023 According to the 2018 Mathematics General Education Curriculum, in
Accepted: 31/01/2024 teaching Mathematics, one of the basic competencies that need to be
Published: 05/4/2024 formed for students is the math modeling competence. Through modeling
activities, students can establish a mathematical model to describe the
Keywords situation, thereby providing solutions to mathematical problems posed in
Competencies, mathematical the established model. The research study develops a mathematical
modeling procedure, modeling procedure in teaching Mathematics and applies this procedure
quantitative systems, math 10 in teaching the topic “Quantitative relations in triangles” (Math 10). With
the steps of the proposed mathematical modeling procedure, students can
naturally review and consolidate their knowledge of quantitative relations
in triangles, especially the Sine theorem. Teachers’ effective use of the
modeling procedure to solve practical situations in teaching Mathematics
will help students develop the mathematical modeling competency.

1. Mé dau

Pé thyc hién Nghi quyét s6 29-NQ/TW cua Ban Chip hanh Trung wong (2013), nganh Gido duc di va dang
dang trién khai doi méi can ban, toan dién GD-DT, dép tmg yéu cau CNH, HPH trong diéu kién kinh té thj truong
dinh hudng xa hoi chi nghia va héi nhap qudc té; tiép tuc doi méi manh mé phuong phap day va hoc theo hudng
hién dai, phat huy tinh tich cuc, chi dong, sang tao va van dung kién thuc, ki nang cua nguoi hoc, tao co so dé nguoi
hoc tu cap nhét va doi méi tri thire, ki ndng, phat trién ning luc. Theo Chwong trinh gido duc phd thong mén Toan
2018, mon Toan & THPT gop phan gitip HS thiét 1ap duge mo hinh toan hoc dé mé ta tinh hudng, tir 46 dua ra cach
giai quyét vin d8 toan hoc dit ra trong md hinh dugc thiét 1ap; thyc hién, trinh bay duoc giai phap giai quyét van dé
va danh gia dugc gidi phap (Bo GD-DT, 2018). Do vay, thong qua hoat dong mé hinh hoa trong day hoc moén Toan
khong nhimg giap HS linh hoi duoce kién thirc, thdy duoc méi lién hé giita toan hoc voi thue tién ma con hinh thanh
va phét trién ning lyc md hinh héa toan hoc (MHHTH) - mt trong nhimg nang luc ¢dt 16i ctia ning luc toan hoc.

“Hé thre luong trong tam giac” trong chuong trinh Toan 10 1a mot ndi dung co ban, ¢6 nhidu ndi dung c6 méi
lién hé chat ch& vai cac tinh hudng thyc tién va trong cac linh vuc khoa hoc khac. Trong d6, nguoi hoc ¢ thé str
dung dinh 1i Cosin va dinh li Sin dé tinh khoang cach giita hai diém trén thyc té (ma khong can do truc tiép) théng
qua md hinh todn hoc. Trong bai b4o nay, ching t6i trinh bay madt s6 van dé Ii luan, xay dung quy trinh MHHTH
trong day hoc mdn Toan & THPT va minh hoa quy trinh nay trong day hoc néi dung trén nham gitip HS thiét lap mo
hinh toan hoc dé giai quyét tinh hudng thyc tién, tir d6 hinh thanh va phat trién ning luc, dic biét 1a nang luc MHHTH.
2. Két qua nghién ciru
2.1. Mgt s6 vin dé Ii lugn
2.1.1. M6 hinh hoa toan hoc

Theo Nguyen (2016) md hinh hoéa duoc biét dén nhu mot phuong phép day hoc, cung Cap cho HS hiéu khai
niém cua van dé, gitip cac em doc hiéu, thiét lap va giai quyet van de cu thé dya trén tinh huong thyc tién. Theo
Edwards va Hamson (2001), MHHTH Ia qua trinh chuyén doi mot van dé thyc tidn sang mot van dé toan hoc thong
qua viéc thiét lap va giai quyét cac md hinh toén hoc, thé hién va danh gia 16i giai trong ngix canh thyc tién, cai tién
mé hinh néu céch giai quyét khdng thé chap nhan. Greefrath va cong su (2023) cho rang, MHHTH s& gidip HS pho
thong trang bj céc kién thtrc va ki nang can thiét dé giai quyét céc bai toan phuc tap doi hoi nang lvc MHHTH. Theo
Niss va Blum (2020), MHHTH la sy giai thich ngdn ngit toan hoc cho mét hé théng ngoai toan hoc, véi cac cau hoi
xac dinh ma nguoi ta dat ra trén hé thng nay; a qua trinh xay dung mot mo hinh toan hoc cho van dé ngoai toan
hoc, giai quyét vin dé bang ngdn ngx toan hoc, roi kiém tra va danh gia két qua trong ngix canh thuc tién, cai tién md
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hinh néu cach giai quyét khong thé chap nhan. Theo Nguyé&n Danh Nam (2020), khi sir dung toan hoc dé giai quyét
van d8, tinh hudng thyc tidn thi mé hinh toan hoc va qua trinh MHHTH 1a nhiing cong cu can thiét.

Tir cac quan diém trén, theo ching t6i, “MHHTH” 1a phuong phép gitip HS tim hiéu, khdm pha cac tinh hudng
thyc tién bang cac cong cu va ngdn ngit toan hoc, tir 6 van dung kién thir, ki ning toan hoc vao giai quyét bai toan
datra.

2.1.2. Mgt s6 quy trinh mé hinh hda toan hoc dién hinh trong day hoc mén Toan

“Quy trinh MHHTH?” 1a quy trinh thiét Iap mot md hinh todn hoc cho van dé ngoai todn hoc, giai quyét van dé
trong mo hinh d6, rdi thé hién va dénh gi 1oi giai trong ngit canh thyc té, cai tién mé hinh néu cach giai quyét khéng
thé chap nhan (L& Thi Hoai Chau, 2014). Bé thyc hién nhiém vy mé hinh hda, chiing ta can thdng qua quy trinh
MHHTH.

Niss va Blum (2020) d4 dua ra quy trinh MHHTH gdm 7 budc: - Bugce 1: Hiéu tinh hudng thuc tidn da cho, xay
dung mot m hinh cho tinh hudng, kham phé va thiét 1ap muc tiéu giai quyét cho tinh hudng; - Budc 2: Pon gian
héa tinh hudng va dua cac bién phu hop dé duoc mé hinh thuc cua tinh hudng, la chon céc bién quan trong dé mod
ta tinh hudng; - Budc 3: Chuyén tir md hinh thuc sang mo hinh ton hoc, thiét 1ap mo hinh toén hoc bang cng cu va
ngon ngir toan hoc, mo ta méi quan h¢ gitra cac bién sd; - Budc 4: Lam viée trong méi trudng todn hoc, phan tich
cac mdi quan hé giira cac bién dé rit ra két luan; - Buoc 5: Thé hién ket qua trong ngi canh thuc tién; - Bugc 6: Xem
xét tinh pho hop cuia két qua; - Budc 7: Trinh bay cach giai quyét van dé.

Stillman va cong su (2008) da dua ra quy trinh MHHTH gom 6 budc: - Bude 1: Hiéu tinh hudng di cho, dua ra
cac didu kién va gia thiét phu hop dé tao ra mot mo hinh thyc té caa tinh hudng; - Budc 2: Xay dung mé hinh toan
biéu di&n cho md hinh thyc té; - Budc 3: Lam viéc trong méi trudng todn hoc dé thu dugc két qua toan hoc; - Budc
4: Thé hién két qua trong ngit canh thyc té; - Bude 5: Xem xét tinh hop i, thoa dang cua két qua thuc té hay quyét
dinh thyc hién lai qué trinh 1an 2; - Budc 6: Trinh bay cach giai quyét van dé.

Nguyén Danh Nam (2015) d& dé xuét cac budc MHHTH gom: - Budc 1: Tim hiéu, xay dung ciu tric, 1am séng
to, phan tich, don gian hda van d¢, xac dinh gia thuyét, tham s6, bién s6 trong pham vi ciia van dé thyc té; - Budc 2:
Thiét 1ap mdi lién hé gitra cac gia thuyét khac nhau d dua ra; - Budc 3: Xay dung bai toan bang cach lya chon va
sir dung ngdn ngix toan hoc mo ta tinh hudng thuc té; - Budc 4: Str dung cac cong cu todn hoc thich hop dé giai bai
toan; - Budc 5: Hiéu duoc loi giai ciia bai toan, ¥ nghia ctia mé hinh toén hoc trong bdi canh thuc té; - Budc 6: Kiém
nghiém mé hinh (uru diém va han ché), kiém tra tinh hop If va ti wu cia mé hinh d4 xay dung; - Budc 7: Thong bao,
giai thich, du doan, cai tién md hinh hoic x4y dung mo hinh cé d6 phirc tap cao hon sao cho phut hop Véi thuc té.

Lé Thi Hoai Chéu (2014) da dua ra quy trinh MHHTH g0m 4 budc: - Budc 1: Xay dung md hinh phong thyc
tién cua van dé, tic 1a xdc dinh cac yéutd coy nghia quan trong nhit va xéc l4p cac quy luat; - Budc 2: Xay dung
mé hinh todn hoc cho vén dé dang xét, tirc 1a dién ta lai dudi dang ngdn ngit todn hoc cho mé hinh phong thuc tién;
- Budc 3: Sir dung cac cong cu toan hoc dé khao sét va giai bai toan hinh thanh ¢ buéc hai; - Budc 4: Phan tich va
kiém dinh lai céc két qua thu duoc & budc ba. O budc ndy, cin xac dinh mic do phu hop ciia mé hinh va két qua
tinh todn véi van dé thuc té. Néu két qua khong thé chap nhan duoc thi phai lap lai qua trinh dé tim cau tra 10i phi
hop cho bai toan ban dau.

Quy trinh MHHTH khéng duoc quy dinh tudng minh trong chwong trinh, nhung néu HS luyén tap theo quy
trinh, c&c em s& phét trién duoc cac nang lyc todn hoc, dac biét 1a nang lyc MHHTH.

2.2. Quy trinh mé hinh héa toan hgc trong day hec mén Toan ¢ truong trung hec phé théng

Tir cac quy trinh MMHTH ciia Lé Thi Hoai Chau (2014), Nguyén Danh Nam (2015), Stillman va cong su (2008),
Niss va Blum (2020), ciing véi muc tiéu ciia Chuong trinh giao duc phd thong mén Toéan ddi véi timng cap hoc, chiing
t6i dé xuét quy trinh MHHTH trong day hoc mdn Toan & THPT gém 4 budc nhu sau:

- Buée 1. Quan sét va thu thap cac so liéu, dix kién cuia tinh hudng thyc tién: Budc ndy gidp HS khai quéat tinh
hudng dang xét, xac dinh duoc cAc yéu td ¢6 lién quan va dura ra yéu cau ciia tinh hudng, tir d6 két ndi giira toan hoc
va thuc tién.

- Burgc 2. Xay ding md hinh toan hoc: GV huéng dan cho HS phan tich duoc tinh hudng, 1am rd nhitng méi lién
hé giira yéu t6 da biét, chua biét va yéu t6 can tim, tir do dién ta lai dudi dang ngdn ngt toan hoc cho mé hinh phong
thuc tién va tim huéng giai quyét van dé toan hoc.

- Buréc 3. Gidi bai toan thiét Idp ¢ budc 2: HS s& van dung nhiing kién thirc da hoc vao giai quyét van dé, qua d6
cac em rén luyén duoc cac ki nang giai toan va tim duoc |6 caa bai toan duoc thiét 1ap & budc 2.
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- Bugc 4. Doi chiéu két qua véi thuc tien: O budc ndy, GV can cho HS xac dinh mirc do pht hop két qua thu
duoc Vai van dé thuc tién dé dura ra két luan cho tinh hudng thuc tign, gidp HS kiém chung lai kién thie da van dung
dé chinh stra néu can cho phti hop véi tinh hudng thuc tién.

2.3. Minh hga vigc vd@n dung quy trinh mé hinh héa todn hgc trong day hec ngi dung “Hé thie luwong trong tam
giac” (Toan 10)

Dudi day, chung t6i s€ minh hoa viéc van dung quy trinh MHHTH trong day hoc néi dung “Hé thirc lugng giac
trong tam giac” (Toan 10) théng qua giai quyét 02 tinh hudng thyc tidn sau:

Tinh huédng 1: Tir bai bién Hong Van - C6 T6, mot ngudi quan sat thiy mot hon dao nho. Chi véi nhing dung
cu don gian, dé chun bj, ta ciing c6 thé xac dinh dugc khoang cach tir vi tri ciia nguoi quan sat dén dao. Em hiy dé
xuat mot cach xac dinh khoang cach tir vi tri ngudi quan sat dén dao? (xem hinh 1).

Hinh 1 (nguon: Internet, https://phuotvivu.com/blog/hong-van-co-to-bai-bien-dep-khong-goc-chet/)
Tién trinh hoar dong: GV chia 16p thanh 10 nhém (m&i nhém c6 4 HS), huéng dan va té chirc cho nhém thyc
hién giai quyét tinh hudng thuc tién theo quy trinh MHHTH d3 d& xuat:
- Buéc 1. Quan sét va thu thap sé liéu cia tinh hudng thuc tién. GV huéng dan HS tim hiéu dé bai, xac dinh cac
théng tin quan trong, can thiét cho qué trinh xay dung md hinh toan hoc. Tir tinh hudng va hinh anh minh hoa, GV
huéng dan HS phéc hoa lai bang hinh vé (xem hinh 2).

Hinh 2

Tir hinh 2, HS it ra cac thong tin quan trong, can thiét do 1a: dé do dugc khoang cach tir vi tri A ciia ngudi quan
sat dang dung trén bo bién dén vi tri C ctia hon ddo, ta 1am nhu sau: Trén b bién, dat mot coc tiéu 1 tai vitri A, va
Mot coc tidu 2 tai vi tri B nao do c6 thé do dugc tryc tiép khoang cach AB . Pung ¢ vitri A va B ngam vitri C

ctia hon d4o 1an luot thu duge cac goc do 1a BAC = ar, ABC = /3. Khi dé, yéu cAu bai toan can giai quyét tré thanh:
Tinh khoang céch cia mot nguoi quan sét & vi tri A dén diém C, hay chinh 14 tinh d6 dai doan AC.

- Budc 2. Xay dung mo hinh toan hoc. Dya vao nhiing thong tin cua tinh hudng di cho, GV goi y cho HS phat
hién ra moi lién hé gitra cac dit liéu va dua ra bai todn hinh hoc nhur sau:

Bai todn: Cho tam giac ABC c6 AB =c(m), BAC =, ABC = B.Tinh AC =?

GV huéng dan HS vé hinh va phan tich bai toan dé tim loi giai phi hop. Phan hinh vé gitip HS nhan ra méi lién
hé gitra yéu td da biét va yéu té chua biét. Cu thé, trong tam giac ABC, yéu té di biét 1a AB =c(m),
BAC = a, ABC = /8 va yéu té chua biét 1a canh AC.

- Bude 3. Gidi bai toan thiét Idp ¢ buge 2. GV huéng dan cac nhom thao luan, trinh bay bai 1am ciia nhém va
bao cao két qua. Sau d6, GV chinh sura, hoan thién va dua ra cach giai hoan chinh (xem hinh 3):
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e( )
Hinh 3
Trong tam gidc ABC ,taco: A+ B+C =180° = C =180° —(R+ §) ~180° —(a + ) . Ap dung dinh Ii Sin
vao tam giac ABC , ta c6: A—Czﬁ suyra AC = AB_'Sm B = csinf = _c.smﬂ )
sinB  sinC sinC  sin[180° —(ar+ )] sin(a+4)
Vay, khoang céch giira hai dao la AC = M .
sin(a + )

- Buroc 4. Poi chiéu két qua vai thyc tién. Trong thyc tidn: Khi do cac gid tri ¢, a, B chinh xac thi két qua tinh
toan cua gid tri AC thu duogc s& cang gan véi s do duoc trén thuc té. Vi vay, bai toan dua ra 1a phi hop véi tinh
hudng 1 va két qua tim dugc ¢ bude 3 1a chap nhan duoc.

Tinh huang 2: Tir béi bién trén Cu Lao Cham (Hoi An), ta c6 thé ngdm duoc mot hon dao nho trong céc ddo
xung quanh Cu Lao Cham (xem hinh 4). Em hay dé xuat mét cach xac dinh bé rong cua hon dao (theo chiéu ta ngam
duoc).

Hinh 4 (nguon: https:/Aww.klook.com/vi/blog/cu-lao-cham/)
Tién trinh hogr déng: GV chia 16p thanh cac nhém (mdi nhém khoang 4-5 HS), huéng dan va t6 chirc cho cac
nhém hoat dong giai quyét tinh hudng théng qua quy trinh MHHTH.
- Buréc 1. Quan sét va thu thap sé liéu cia tinh hudng thuc tién. GV huéng dan HS tim hiéu dé bai, xac dinh cac
thdng tin quan trong, can thiét cho qué trinh xay dung md hinh ton hoc. GV hudng dan HS phac hoa lai tinh hudng
(xem hinh 5).

Hinh 5
Tir hinh 5, HS rit ra cc thong tin quan trong, can thiét do 1a: Gia sir tir mot diém A trén bai bién CU Lao Cham
ta nhin thay hon dao véi dinh bén tréi 13 B , dinh bén phai 12 C . Ngém va do goc BAC = « . Bing céch do nhu tinh
hudng 1 ta tinh dugc khoang cich AB = ¢(m), AC = b(m). Yéu cau cta tinh hudng thyc tién trg thanh: Tinh chiéu
dai canh BC.
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- Buge 2. Xay dyng md hinh toan hoc. Dya vao nhiing thdng tin cua bai toan da cho, GV goi ¥ cho HS phat hi¢n
ra c&c dix liéu va moi lién hé gitra ching thong qua md hinh todn hoc. Tt tinh huong trén, ta ¢d thé dua vé bai todn
hinh hoc nhu sau:

Bai todn: Cho tam giac ABC c0: AB =c(m), AC =b(m), A= ¢ . Tinh chiéu dai canh BC .

GV huéng dan HS v& hinh va phan tich bai toan, tim méi lién hé gitra yéu té da biét va yéu td chua biét. Cy thé:
céc yéu té da biét 1a AB =c(m), AC =b(m), A=a , yéu té chua biét Ia canh BC (xem hinh 6).

B v
a(mm) &

b(rm)

Hinh 6
- Buée 3. Gidi bai toan thiét ldp ¢ buec 2. GV huéng din cac nhém thao luan, trinh bay bai 1am ciia nhém va
béo céo két qua. Ap dung dinh Ii Cosin vao tam gidc ABC, ta c6: BC? = AC? + AB2 — 2AC.AB.cos A, hay

a® =b% +¢% —2b.c.cosa = a=+b? +¢? —2b.c.cosa

Viy, bé rong ctia hon dao la: a =~/b? +c? —2b.c.cosa.

- Bugc 4. Déi chiéu két qua cua 1o giai voi thyc tién. Trong thyc tidn, khi do cac gia tri b,c,a chinh xéc thi két
qua tinh todn cua gid tri a thu duoc s& cang gan véi két qua do duoc trén thyc té. Do vay, bai toan dua ra 1a phu hop
vai tinh hudng 2 va két qua tim duoc ¢ bude 3 1a chap nhan duoc.

3. Két luan

Két qua nghién ciiu ciia bai bao da hé théng héa co s i luan va thyc tién dé xay dung quy trinh MHHTH trong
day hoc mbn Toan & THPT va minh hoa quy trinh nay trong day hoc ngi dung “Hé thirc lwgng trong tam giac” (Toan
10) théng qua hai tinh hudng thyc tién. Thong qua cac budc cia quy trinh MHHTH nham phét trién cho HS kha
ning tim toi, kham pha kién thuc, hiéu duoc y nghia cuia céc tri thie todn hoc trong thuc tién. Dé van dung quy trinh
MHHTH trong day hoc mén Toan hiéu qua, GV can van dung linh hoat cac budc cia quy trinh, chon loc nhitng noi
dung phu hop nham gitip HS hiéu rd méi lién hé gitra toan hoc vai thuc tién, tir d6 cac em s& hing th, say mé hoc
mon Toan hon va hoc tap dat két qua cao.
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