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Tich hop Toan hoc trong viéc huong dan hoc sinh
giai bai tap Di truyén (Sinh hoc 12)
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Tém tit

Trong giang day Sinh hoc, viéc tim tdi, phan tich vé mdi quan hé giita Sinh hoc va Toan hoc nhim xac dinh
dugc céc phép todn phu hop nhét, c¢6 thé van dung dé giai bai tap Sinh hoc. Trong chuong “Tinh quy luét cua
hién tuong di truyén” Sinh hoc 12, thi ti 1¢ kleu gen, kiéu hinh & doi sau 1 do quy luat xdc sudt, t6 hop chi phdi
nén viée sir dung ly thuyét t6 hop va xdc suat 12 can thiét va c6 thé giai nhanh va chinh x4c nhiéu dang bai tap.

Nhén ngay 26 thang 9 nim 2015, Chinh sira ngay 07 thang 11 niam 2015, Chp nhan ding ngay 25 thing 3 nim 2016

Tir khéa: TH hop, xéc suét, Day hoc Sinh hoc, Bai tép di truyén, Day hoc tich hop, Sinh hoc 12.

Trong Sinh hoc néi chung, phin Di truyén
hoc néi riéng thi ban chét Sinh hoc chi duogc
bdc 10 khi str dung Todn hoc nhu mot cong cu
quan trong. Ngudi dit nén méng cho co so di
truyén hoc 1a G. MenDPen (1809-1882) cling da
dung Todn hoc nhu mét bién phdp thanh cong
gitip 6ng tim ra céc quy luat di truyén.

C6 nhiéu tai liéu dung cho viéc day va hoc
moén Sinh hoc da @& cap dén céch thirc sir dung
Todn hoc dé giai bai tap Sinh hoc. Tuy nhién,
viéc hudng dan hoc sinh (HS) su dung Todn
hoc vao giai bai tp, nham néu rd ban chét Sinh
hoc hién nay van con nhiéu han ché. Vi vay
viéc tim toi, phén tich vé mdi quan hé gitra Sinh
hoc va Todn hoc nham sir dung Toédn hoc nhu
cong cy, thong qua giai bai tp todn ma vira c6
ki ning giai bai tap Sinh hoc, vira nim viing
kién thirc Sinh hoc 1a rat can thiét, gép phan
nang cao chét Ivogng day hoc Sinh hoc néi
chung, day phan Di truyén hoc néi riéng.

Trong khuén khé bai bdo nay, toi xin duoc
phép di sau vao van dé st dung i thuyét to hop
va xdc sudt da hoc & chuong trinh DPai sé Lop
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11 dé xdc dinh ban chit quy luat di truyén
thong qua viéc gidi cdc bai tp trong chuong
“Tinh quy lut ctia hién tuong di truyén” Sinh
hoc 12.

1. Pham vi vin dung

Trong phép lai ma cdc cdp gen phan li doc
lap (PLDL) ta c6 thé st dung t6 hop dé xdc
dinh s6 kiéu gen, dung x4c suat dé xdc dinh ti 16
kiéu gen, kiéu gen c6 chtra s6 lugng nhat dinh
cdc alen trdi hodc 1an. Tuy nhién dé don gian va
dé dua ra cong thuc téng quit, & day ta xét
truong hop nhiéu cip gen di hop PLDL.

Dang bai tap nay ra cho hoc sinh sau khi
dugc hoc vé& quy ludt di truyén PLPL cua
Menben va quy ludt twong cdc gilta cidc gen
khong alen.

2. Phuwong phép tiép cén kién thirc

2.1. Gido vién giip hoc sinh tlep cdn kién thire
Todn hoc co ban vé xdc sudt va to hop
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Xic sudt va to hop 1a 2 dang todn ma HS da
dugc hoc ngay hoc ky I Lép 11, tuy nhién dé
van dung vao giai bai tap Di truyén hoc chwong
trinh Lép 12 thi HS chua dugc lam quen, do dé
gido vién (GV) phai nhic lai kién thic Todn
hoc, sau d6 huéng dan HS céch van dung theo
timg budc, dé nhan ra ban chét Sinh hoc trong
bai tap do.

2.1.1. Kién thirc x4c sudt can ding.

- Khi hai sy kién khong thé xay ra dong thoi
(hai sy kién xung khéc), nghia la su Xuét hién
cua su kién nay loai trur sy Xuét hién cua su kién
kia thi quy tic cong sé& dugc ding dé tinh xic
sudt ctia cé hai su kién: P (A hoac B) =P (A) +
P (B)

- Thi du: Bbau Ha Lan hat vang do gen A
quy dinh. Néu P c6 kiéu gen di hop Aa lai véi
nhau thi thé hé F1, ti I¢ hat vang la bao nhiéu?

Phan tich: thé hé F1, hat vang chi c¢6 thé

c6 mot trong hai kiéu gen AA (ti 1€ Z) hoac
Aa (ti 18 Z). Do d6 xdc sudt (ti 18) cua kiéu

. 1
hinh hat vang (ki€u gen AA hoac Aa) s¢€ 1a Z +

2 3

4 4

- Khi hai sw kién doc lap nhau, nghia la su
Xudt hién cua sy kién nay khong phu thudc vao
sy xuat hién cta sy kién kia thi quy tac nhan s&
duoc dung dé tinh xdc suét cua ca hai duoc su
kién xuat hién dong thoi:

P(AvaB)=P(A).P(B)

- Thi du: O ngudi, bénh mi mau do6 - xanh
luc do gen lan nam trén nhidm séc thé gidi tinh
X quy dinh. Khéng c6 gen trén nhiém sic thé
Y. Phép lai giita cip bd me c6 kiéu gen nhu
sau: PAQ X*X* x & X™Y, xéc suit dé cip vo
chdng nay sinh con trai d4u long bi bénh 14 bao
nhiéu?

Phan tich:

Xac suat sinh con trai la —.

Xdc suét con trai bi bénh 1a — .

Viéc sinh con trai (XY) va viéc xuat hién
con trai bi mac bénh (X"Y) 1a hai sy kién khong
phu thudc vao nhau (Sy kién doc 1ap). Do dé: P

I 1
(trai bi bénh) = —x— = —
22 4

2.1.2. Kién thirc t6 hop can ding.

-T6 hop 1a gi?:

+ Cho tdp A c6 n phan tir va sd nguyén k
v6i 1<k <n.Madi tap con cua A c6 k phan tir
dugc goi 1a mot to hop chap k ctia n phan tir cia
A (goi tat 1a mot td hop chap k ciia A). Nhu vay
1ap mot td hop chap k cta A chinh 1a iy ra k
phan tir cia A (khong quan tam dén thir ty).

+ Ky hiéu va cong thuc tinh Cl; =

n!

k!(n—-k)!

- Thi du: BO NST ludng boi cua nguoi 2n =
46. C6 bao nhiéu truong hop giao tir c6 mang 5
NST c¢6 ngudn gdc tir bd?

Phan tich:

- Yéu cau nay thudc dang tinh sb t6 hop vi
khong phan biét thr ty cdc phan tir.

- BO NST ludng boi cua nguoi 2n = 46
trong d6 ¢6 23 NST ¢6 ngudn goc tur b6 va 23
NST c¢6 ngudn goc tir me = S6 truorng hop
giao tir c6 mang 5 NST tu bd: C, =Cy

2.2. Gido vién giip hoc sinh s dung kién thirc
Todn hoc co ban vé xdc sudt va 16 hop lam
cong cu dé giai bai tdp vé quy ludt di truyén

Dé ngudi hoc van dung linh hoat va sing
tao kién thirc xdc sudt va to hop vao giai bai
tap, GV sé xdy dung cdc bai tap voi do kho tang
dan, khong don thuan chi 1a 4p dung cong thirc
ma con phai suy luén logic.

Vi Dy 1: Chiéu cao ciy do 3 cip gen quy
dinh theo kiéu tuong tac cong gop, 3 cdp gen
nay nim trén 3 nhiém sic the (NST) tuong
dong khac nhau. Sy c6 mat mdi alen troi trong
t6 hop gen 1am ting chiéu cao cdy 1én Scm. Cay
thdp nhat c¢6 chiéu cao = 150cm. Cho cdy c6 3
cap gen di hop tu thu phén. Xac dinh
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a) Xac sut thé hé lai F1 ¢6 duoc td hop gen
c6 4 alen trdi?

b) Xéc suét thé hé lai F1 ¢6 duogc t6 hop gen
quy dinh cay c6 chiéu cao 165cm?

- Muc tiéu: O dang toan nay, HS chi can
phan tich dugc tinh Sinh hoc ¢6 mdi quan hé
v6i Todn hoc, tir d6 van dung kién thirc vé cong
thirc x4c suat va t& hop vao giai bai.

- Piéu kién: HS hiéu va van dung thanh
thao cong thirc x4c suét va to hop.

- Tién trinh day hoc:

Buwdéc 1: GVphan tich va goi vin dé bing
cach dua ra céc cau héi:

+ S alen c6 trong mot kiéu gen quy dinh
chiéu cao cua cay?Tai sao? (6, vi cd 3 cdp alen
trén 3 cdp NST khac nhau)

+Mubn xdc dinh sé kiéu gen c6 4 alen trdi
va 2 alen 1an phéi str dung cong thitc Todn hoc
nao?

+ B;‘ing cdch nao dé xdc dinh dugc ti 18 (xdc
sudt xuét hi¢n) s6 kiéu gen c6 4 alen trdi & F1?

Budc 2: Van dung cong thuc:

a. Tlr cong thirc tong quét & trén, ta c6:

-S6td hop c6 4 alen troi: C;n

- Tong cdc t0 hop4"
- Xac suat c6 dugc to hgp gen c6 4 alen
tréi = (SO t0 hgp c6 4 alen trdi/ Tong cac to
: 4
Ci-Ci-15
4" 4 64 )
'b) Cay c6 chi€u cao 165cm hon cdy thap
nhat = 165cm — 150cm = 15¢cm
— cO 3 alen trdi ( 15:5 =3)

hop)=

- X4c suat thé hé lai F1 ¢6 duoc to hop gen
quy dinh cdy c6 chiéu cao 165cm = Xéc suat

3
c6 duoc td hop 3 alen troi = & :ﬁ
4 64

Vi dy 2: Chiéu cao cdy do cidp gen quy
dinh theo kiéu tuong tac cong gop, 5 cdp gen
nay nam trén 5 nhiém sic the (nst) tuong dong
khdc nhau, sy c6 mat mdi alen trdi 1am cao
thém Scm. Cay cao nhat c6 chiéu cao 220cm.
Vé mit If thuyét, phép lai P, AaBBDdeeFf x o
AaBbddEeFf . Xac dinh

a) Xdc suat thé hé lai F1 ¢6 duoc to hop gen
quy dinh cay c6 chiéu cao 190cm?

b) Xac sut thé hé lai F1 ¢6 duoc td hop gen
quy dinh ciy c6 chiéu cao 200cm?

- Muc tiéu: Voi dang dau bai cho céc co
thé c6 kiéu gen khic nhau lai voi nhau, ngoai
viéc yéu clu hoc sinh xdc dinh ding muc tiéu
dé bai, phan tich duoc tinh Sinh hoc c6 mdi
quan h¢ voi Toan hoc, con doi hoi ngudi hoc
phai c6 tu duy sidng tao va van dung linh hoat
cong thirc td hop, xdc suat.

- Tién trinh day hoc:

Budc 1: GV phan tich va goi van dé.

- Ca 2 yéu cau a va b déu thudc dang tinh to
hop vi khong phan biét thir tu céc loai phan tir
cua bién cb (tréi va lan).

- Pé tim s6 t hop kiéu gen nhu yéu cau cta
dau bai, khong thé st dung ngay cong thic nhu
nhing bai trudc vi Po va Ps ¢6 kiéu gen khdc
nhau. Nhin vao kiéu gen cua Py chic chén cho
F1 mét alen B va e, kiéu gen cua Po chic chan
cho F1 mot d =» F1 ¢6 3 alen da blet trude gom
1 alen trdi va 2 alen lan (1a 1B, le va 1d)

- Pé tim s t6 hop bang tich giao tir ctia bd
me . G, = 2. Gy,o= 2" > 86 t6 hop F1 =
2% x 2% =128

Buwéc 2: Van dung cong thic:

a. Ciy c6 chiéu cao 190cm thép hon ciy
cao nhédt c¢6 chidu cao 220 cm la 220cm —
190cm = 30cm — c6 6 alen lan ( 30:5 =6) va 4
alen tri, tuy nhién da biét trudc kiéu gen cua
P. va P4 chic chan cho F1: 1 alen trdi va 2 alen

C3
lin = Chi tim F1: 4 lan + 3 trdi > —= =
128

35

128

b. Céy c6 chiéu cao 200cm thip hon ciy
cao nhédt c¢6 chidu cao 220 cm 1a 220cm —
200cm = 20cm — c6 4 alen lan ( 30:5 =6) va 6
alen troi, tuy nhién da biét trudc biét trude kiéu
gen cua Po va Py chic chan cho F1 1 alen troi
va 2 alen lan =» Chi tim F1 2 ldn + 5 tr6i
LG o2

128 128

Vi du 3: Cho biét cdc cdp gen nam trén cic
cip nhiém sic thé khac nhau. Theo 1i thuyét,
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phép lai: AaBbDD x aaBbDd thu dugc ¢ doi
con ¢6 sb cd thé mang kiéu gen di hop vé mot
cdp gen chiém ti 1& 12 bao nhiéu?

- Muc tiéu: HS giai dugc bai todn nho van
dung kién thirc vé cong thirc x4c suat.

Vi dang ddu bai cho cdc co thé c6 kiéu gen
khac nhau lai v6i nhau, ngoai viéc yéu cau hoc
sinh x4c dinh ding muc tiéu d& bai, phan tich
dugc tinh Sinh hoc ¢ mdi quan h¢ véi Todn
hoc, con doi hoi nguoi hoc phai ¢6 tu duy sdng
tao va van dung linh hoat cong thirc t6 hop, xdc
suat véi quy tac nhin va quy tic cong.

- Tién trinh day hoc:

Buwdéc 1: GV phan tich va goi van dé.

+ Trong mdi td hop, cdc cip gen 1a cdc su
kién dong 1ap nén su dung quy tac nhan.

+ C6 5 loai td hop mang kiéu gen di hop vé
mot cap gen, moi loai to hop duogc coi 1a mot su
kién thi sy Xuét hién cta sy kién nay loai trir sy

xuat hién ciia sy kién kia thi quy tic cong s¢
dugc ding (céc bién ¢ dién ra xung khic).

Buwéc 2: Van dung cong thirc:

- C6 5 truong hop.
THI: AaBBDD= 1 x 1 x 1 - 1
2 4 2 16
TH2: AabbDD = Ix 1x 1= 1
2 4 2 16
TH3: aaBbDD = 1x 2 x 1= 2
2 4 2 16
TH4:aaBBDd= lx Ix 1= 1
2 4 2 16

TH5: aabbDd= 1 x 1x 1= 1

2 4216
y = C6 5 trudng hop duge coi 1a cdc bien ¢o

dién ra xung khac nén ta dung phép cong =

Téng 5Th= 3.
8

3. Két luan

Khi day bai tap trong chuong “Tinh quy luét
cua hién tuong di truyén”, qud trinh hinh thanh
giao tu, hop tu, can phai cach tinh xac suat, to
hop. Sau d6 phai xdc dinh dugc mdi quan hé
gifta ti 1¢ kiéu gen véi ti 1¢ timg loai giao tir
trong t6 hop gen, tir d6 suy ra tinh quy ludt cua
hién tugng di truyén tuén theo quy luat xac suét
t6 hop. Khi giai bai tap can sir dung kién thirc
todn xdc suat to hgp qua phan tich hién twong
Sinh hoc ctia mdi bai todn.
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Integrating Mathematics to Help Biology 12 Students
Solve Biological Exercises

Nguyén Thi Ha
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Abstract: In teaching biology, finding and analysing the interconnections between Biology and
Mathematics can help determine the most appropriate ways for solving a number of biological
exercises. In the chapter "Laws of the Gene Phenomenon" of the Biology 12, the proportion of
genotype, phenotype in the next life is determined by the law of probability, combinations.
Therefore, the probability and combinatorial theories should be used to help students quickly and
accurately solve many types of exercises..

Keywords: Combinatorial theory, probability theory, Biology 12, intergated teaching.



