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Toém tit: Do tao theo dinh huéng ng dung dang tré thanh xu thé cua nhiéu truong dai hoc hién nay tai
Viét Nam. Tir thuc t& ddo tao tai Trudng Pai hoc Cong nghiép TP Hd Chi Minh, bai viét trinh bay mot cach
tiép can cho viéc giang day cac hoc phan co ban (Toan, Vat 1y) va hoc phin Dao dong k¥ thudt — hoc phan
quan trong thudc chuyén nganh co khi. Dé thiy duoc mbi lién hé giita cac hoc phan, bai viét trinh bay mot
sd n6i dung thyc té c6 trong hoc phan Dao dong ky thuat ma dya trén cac mo hinh Vit ly; trinh bay vé
phuong trinh vi phan ding dé giai quyét bai toan mo hinh vat ly dat ra; dwa ra mot s6 vi du ma mudn giai
chung can sy két hop kién thic tir cac hoc phan. Tir d6, bai viét dé xuat mot s6 bién phap dé xay dung bai
giang cting nhu phuo*ng phap giang day theo dinh hudng tmg dung dat hiéu qua hon xuat phat tir thuc té
lién két ctia cac nodi dung giita cac hoc phan co ban va chuyén nganh.

Twr khoa: Dinh hudng ing dung, nganh co khi, phuong trinh vi phan, dao dong k¥ thuét

1. Mé dau

Tam quan trong cta giao duc duoc khing dinh trong Hién phap niam 2013 véi cac Didu 39, Piéu 61 di
thé hién quan diém, duong 16i cuia Pang, Nha nudc va ¥ nguyén cta nhan dan vé doi mdi cin ban, toan
dién nén gido duc. Duya trén nhitng quy dinh d6 va dua vao yéu cau thyc tién su phat trién cua xa hoi hién
nay ma B¢ gido duc da dua ra cac quy dinh, nghi quyét nhu: D& an d6i méi Gido duc Pai hoc Viét Nam
giai doan 2006-2020 ban hanh theo Nghi quyét s6 14/2005/NQ- -CP, Thong tu S6: 23/2021/TT - BGDDT
Ban hanh quy ché tuyén sinh va dao tao trinh d6 thac si dd néu rd, can phan loai cic trudng dai hoc & Viét
Nam theo 2 nhém: dinh hudng nghién ciru va dinh hudng ung dung.

Nam 2022, hé théng xép hang d6i sanh chét lugng dai hoc UPM (University Performance Metrics) da
cong bd két qua xép hang dbi sanh cho cac truong dai hoc. Theo do, Truong PH Cong nghiép Thanh phd
H6 Chi Minh dat chuin 5 sao theo dinh huéng tng dung.

Dé dat duoc két qua trén, nha truong da khong ngimg d6i méi, cai tién vé moi phuong dién, trong d6
chuong trinh dao tao dwgc nha trudng dau tw manh mé nham dat duoc cac tiéu chi mang tinh (mg dung.
Tuong ung véi xay dung chuong trinh dao tao 1a xay dung cic dé cuong chi tiét hoc phan phu hop, ¢6 su
hd tro, bd sung 13n nhau trong ca chuong trinh dao tao. Mudn véy doi hoi phai c6 su phdi hop mat thiét cua
cac bo mon trong viéc xay dung dé cuong. Két qua cua sy ddi méi, cai tién, phéi hop, lién két nay duoc cu
thé bang bai giang mang tinh (mg dung cao ciia giang vién giang day tryc tiép cho sinh vién.

Day hoc theo dinh hudng (g dung cdc mon dai cuong (Toan, Vat 1y) cho chuyén nganh ki thuat 1a day
nhing n6i dung kién thirc can thiét & phuc vu cho cac hoc phian chuyén nganh. Chuin dau ra cac hoc phéan
dai cuong phu hop voi chuén dau ra cac hoc phan chuyén nganh nhung & mirc thap hon. Tir d6 s& xay dung
dé cuong hoc phan, chuong trinh dao tao cling nhu phuong phép giang day phu hop.

Qua thyc té chuong trinh dio tao nganh Co khi ctua Trudng, ching ti thdy c6 su lién hé mat thiét gitra cac
hoc phan co ban nhu Vat ly, Toan hoc va hoc phan chuyén nganh (chang han hoc phan Dao dong k¥ thuét).
Khi glang vién ndm dugc mbi lién hé mat thiét cua kién thirc giita cac hoc phan thi viéc chon lya cac noi
dung dé giang day cho sinh vién tré nén sinh dong va thiét thuc. Do d6 khi xay dung bai giang cho cac hoc
phan dai cuong (Toén, Vit ly) dé giang day cho sinh vién chuyén nganh ching ta phai nam duoc nhiing
kién thirc ma sinh vién chuyén nganh can phai c6 dé linh hoi duoc kién thirc chuyén nganh minh dang hoc.
Qua day, chung t6i mudn dua ra mot s dé xuat nhim xay dung cac bai giang can c6 su phdi hop chit chd
giita giang vién day hoc phan co ban va giang vién day cac hoc phan chuyén nganh dé tinh tmg dung duoc
cu thé va thiét thyc. Khi da c6 noi dung bai giang thich hop thi viéc chon ra phuong phap giang day hop 1y
cling dugc quan tim dé mang lai hi¢u qua tot nhat. Chang han nhu khi xay dung céc ndi dung bai giang ctia
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cac hoc phan dai cuong dé cung cap cac kién thic lién quan dén hoc phan Dao dong k§ thuat thi giang vién
day mén chuyén nganh, giang vién day Vat 1y va giang vién day Toén ciing trao ddi véi nhau theo quy trinh
¢6 su két hop theo chuyén nganh dam nhan nhu sau:
+) Giang vién chuyén nganh dua ra cac van dé chuyén nganh cu thé, chuyén bai toan tir van dé thyc té
chuyén nganh thanh mo6 hinh vat 1y.
+) Giang vién vt 1y thuc hién viéc chuyén d6i mo hinh vat 1y thanh van dé toan hoc bang cach dung cac
kién thuc vat ly.
+) Giang vién day Toan dung kién thirc toan hoc dé giai quyét bai toan ma da duoc giang vién day Vat Iy
dua ra cho bai toan chuyén nganh.

Nhu vay ba hoc phan gom chuyén nganh, Vat 1y va Toan hoc c6 su lién hé mat thiét voi nhau. Sinh vién
s& thiy duogc viée hoc cac kién thirc co ban rét thiét thyuc cho giai quyét cac vin dé ma chuyén nganh da dit
ra. Con giang vién khi day hoc phan do minh dam nhén ciing c6 thé tao hirng thi cho sinh vién khi chi ra
dugc nhimg tmg dung thuc té clia nhimg kién thirc ma minh cung cép cho sinh vién.
2. Két qua nghién ciru

Phan nay trinh bay mot s6 noi dung thyc té co trong hoc phan Dao dong ky thuat ma dya trén cac mo
hinh Vét ly, do d6 yéu cau ngudi hoc phai co nhing kién thire Vit ly dé chuyen thanh mo hinh vat ly. Tiép
dén cung cAp mot sé két qua toan hoc ¢6 lién quan tryc tiép trong giai quyet cac bai toan ma mo hinh vat
ly dat ra. Sau d6 ching toi dua ra mot s6 vi du cu thé va giai quyét chung bang su két hop cua ba bd mon.
Cubi clng chung t61 deé xuat mdt s6 bién phap dé xay dung bai giang theo dinh huong tng dung dat hi¢u
qua hon xuat phat tir thuc té lién két ctia cac ndi dung giita cac hoc phan co ban va chuyén nganh.
2.1. Bai toan chuyén nganh va mé hinh vt ly twong wng

Ttr nhitng bai toan thyc té, duge mo hinh hoa dé nghién ctru dua trén kién thirc vat Iy va toan hoc. Khi
giang day, dé sinh vién tiép thu hiéu qua hon chung ta s& dua ra cho sinh vién cac bai toan tir don gian dén
phure tap dua trén viéc chon md hinh va cac diéu kién lién quan.
Chang han tir bai toan dao dong xe may chay trén mit duong, ta di nghién ctru su dao dong cua xe dudi tic
dong ctia nhun va mat duong.
M5 hinh héa gdm: xe m, nhiun gém can
nhét va 10 xo, mit duong gd ghé dang

hinh sin, s(t)= Ssinwt.
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O vi tri can bang tinh ta Iudn c6 trong L <

luong vat m can bang véi lyc can va lyc e b c

dan hoi, & mot li do y, theo dinh luét II >

Newton, ta co: ( )_I;w *
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ma=> F=>ma=-F, —F, s(t) .
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< my”=-b(y'-s') —c(y -s) o “"
< my”+b(y'—s')+c(y—s)=0
< my”+by’ +cy=cs+bs’
Thay s(t) =8sinQt, s'(t)=8QcosQt .
Ta co my” +by’ +cy=8(csinQt +bQcos ) .
Chia hai vé cho m, ta c6 phuong trinh vi phan c6 dang:
y'+28y' + 0’y =hsinQt +h, cosQt (1)

2

voi 25—% =—,h =8w* h, =255Q.
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Ta thiy bai toan phirc tap, mot dang dao dong cudng buc ¢6 can. D6 1a bai toan dao dong
k¥ thuat trong chuyén nganh co khi, twong tng véi kién thic toan 1a phuong trinh vi phan

tuyén tinh khong thuin nhét. m
Trong trudng hop nay, dé co bai toan don gian hon, chiing ta c6 thé tinh gian hoa mé hinh.

Chang han: J_
+) Tinh gian mo6 hinh bang cach bo di gia thuyét mat duong go gé b ' ¢ b

(dao dong taflt d?m) thi yéu cau cho toan hoc chi con 1a phwong trinh
vi phén thuan nhat dang:
y'+25y' + 0’y =0 (2)

+) Tiép tuc tinh gian md hinh bang cach bo di phan tir can (dao dong tu do) thi ton hoc
chi con phuong trinh vi phan thuan nhat dang:

y'+0’y=0 (3)

+) Truong hop riéng & vat ly dai cuong, xét banh xe 1a chit diém (dao dong diéu hoa) thi toan hoc ciing ¢6
phuong trinh vi phan thuan nhat dang:
y'+a’y=0
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Tur day, nhiing bai toan tir vat Iy dai cuong van dinh hiedng cho nhitng bai todn vé sau khi hoc chuyén
nganh. Ndm bat dwoc diéu nay thdt sw hitu ich cho ca sinh vién va giang vién, giup giang vién va sinh vién
biét va trd o1 cho cdu héi “hoc cdi d6 dé lam gi...”, cau héi ma nhiéu sinh vién hay thac mdc khi hoc, ké
ca giang vién giang day doi luc ciing khong ro la hoc bai toan nay ung dung vao viéc gi. Day va hoc theo
dinh hudng iing dung va lién mén sé gitip chiing ta ndam bt dwoc diéu nay.

2.2. Kién thirc toan hoc lién quan dén bai toan

Mo hinh vat 1y dit ra cho chiing ta phai giai cac phuong trinh vi phan cip 2 tuyén tinh hé sé hang. Do
d6 khi day toan cao cip cho sinh vién chuyén nganh ching ta can chi cho sinh vién thiy dugc tim quan
trong cuia viéc nam phuong phap giai phuong trinh vi phan cap 2 dé giai quyét van dé dat ra cho bai toan
thyc té chuyén nganh minh.

Vi vay tiép dén xin trinh bay ngin gon lai kién thirc vé phuong phéap giai phwong trinh vi phan cip
hai tuyén tinh hé s6 hang lién quan tryc tiép dén cac bai toan trén.

2.1.1. Phuong trinh thuin nhit
Phuong trinh vi phan c4p hai tuyén tinh hé s6 hiang thun nhat c6 dang

y'+ay +a,y=0 (a,a,<cl)(4)
Phuong phap giai
Dé giai (4) ta xét phuong trinh dic trung cta nd

t* +at+a,=0 (5)

Co ba truong hop sau:
Truwong hép 1: Phuong trinh dac trung (5) c6 hai nghiém thuc t,t, phan biét. Khi d6 hai nghiém riéng

cia (4) 1a y, =e%, y, =€ va nghiém téng quat cta (4) 13 y =C,e™ +C,e"* (C,,C, : hang sd).
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Truong hép 2: Phuong trinh dic trung (5) c6 nghiém thuc t, =t, =t. Khi d6 hai nghiém riéng cua (4) la
y, =€e%,y, = xe” va nghi¢m tong quat 1a y =C,e™ +C,xe™ (C,,C, : hang s).

Trwong hép 3: Phuong trinh (5) c6 cdp nghiém phtrc lién hop t =« + Si . Khi d6 (4) c6 hai nghiém riéng
y; =% cos BX, Y, =e“* sin X vanghiém tong quét 1a y =e“* (C, cos Bx +C, sin #x) (C,,C, : hang sd).
Vi du 2.1.1.1. Gidi phuong trinh vi phan y”" +3y’'—4y=0.

Giai: Ta c6 phuong trinh dic trung t* +3t —4=0 c6 hai nghiém t,=1t,=—4.

Do d6 nghiém riéng ctia phwong trinh di cho lay, =e*, y, = e ** va nghiém tong quat 1a y =C,e* + C,e ™

Vi du 2.1.1.2. Giai phuong trinh vi phan y”" + 6y’ +9y=0.
Giai: Phuong trinh dic trung t? + 6t +9=0 c6 nghiém kép t,=t, =t=-3.
Khi d6 hai nghiém riéng ciia phuong trinh da cho 1a y, =e ¥y, =xe®* va nghiém tong quét la
y=Ce ¥ +C,xe’¥*.
Vi du 2.1.1.3. Giai phuong trinh vi phan y” + 2y’ +5y=0.
Giai: Phuong trinh dic trung t? + 2t +5=0.
Tacot? +2t+5=01t =1+2i,t, =1-2i.
Viy hai nghiém riéng va nghiém tong quat cia phuong trinh vi phan da cho lan luot la
y, =€ cos2x,y, =e*sin2x va y =e*(C, cos 2x + C, sin 2x).
2.1.2. Phuong trinh khong thuin nhét
Dang clia phuong trinh vi phan khong thudn nhat: y”"+a,y’ +a,y=f(x) (a,a, € )(6)
Phwong phap giai
Xét phuong trinh vi phan thudn nhét trong tmg y” +a,y’ +a,y=0 (4)
Néu phuong trinh thuan nhat (4) c6 hai nghiém riéng y, (x), Y, (x) thi phuong trinh (6) c6 nghiém tong
quatlay=C, (X)y; (X)+C, (X)y, (x) (véi C(X),C, (X) lacac ham sd theo bién X).
Pé nhan duoc C, (X) ,C, (X) ta can giai hé Wronsky

Cl () ¥ (x) +C; (%) 2 (%)

¢/ (x) % (x)+€; (x)¥3 (x)
Vi du 2.1.2.1. Gidi phuong trinh y"-2y'+y=x  (PT1).
Giai: Phuong trinh thudn nhét tvong img y" -2y’ +y=0 (PT2).

0

f(x).

Xét phuong trinh dic trung cta (PT2): t? + 2t +1=0<=t=1.
Suy ra (PT2) c6 nghiém riéngy, =e*,y, =x¢* nén nghiém toéng quat cia (PTI) co dang
y=C, (x)e* +C, (x)xe* (C,(x),C, (x): ham sb theo bién X).

e*C, (x)+xe*C, (x)=0

Ta c6 hé¢ Wronsky .
e‘C, (x)+(x+1)e"C, (x)=x

Giai hé nay ta duoc
C, (x)=-x%" Cl(X)=J-C1'(x)dx=e‘X(x2 +2x+2)+C, o
= (C,,C, : hang s0).
C, (x)=xe C, (x)=[C; (x)x=—-e (x+1)+C,

Vay nghiém tong quat ciia (PT1) 12 y =C,e* +C,xe* + x+2 (C,,C, : hang sb).
Cac phuwong phap dac biét
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A) Phuong phap cfng nghiém . ) . i

~ Ta co ket qua sau: nghiém tong quat cua phuong trinh vi phén khong thuan nhat (6) bang tong nghiém
tong quat cua phuong trinh vi phan thuan nhat (4) vdi mét nghiém riéng cua (6).
Vi dy 2.1.2.2. Cho phuong trinh vi phan Y" + 2y’ + 26y = 29¢* (PT3)c6 y=e*la mot nghiém riéng, hay
tim nghiém t6ng quat ctia phuong trinh.
Giai: Ta cO phuong trinh thuan nhat tuwong tmg cta (PT3) lay” +2y’'+ 26y =0 c6 nghiém tong quat
y =& *(C, cos5x + C, sin5x) (C,,C, : hing s0).
Vay nghiém tong quat ciia (PT3) 1a y =e* +e7*(C, cos5x + C, sin5x) (C,,C, : hang sd).
B) Phuong phap chong chit nghiém

Ta dua trén két qud: cho phuong trinh vi phan y"+a,y +a,y = f,(x)+ f,(x) (7). Gia str y,(x) 1a

nghiém riéng cua phuong trinh y"+ay'+a,y=f,(x)vay,(x) la nghiém riéng cia phuong trinh

y"+ay +a,y = f,(x) thi nghiém riéng cta (7) 12 y =y, (X)+ Y, (X).
Vi du 2.1.2.3. Hiy tim nghiém tong quét cta phuong trinh vi phan y” —y’=2sin? x (PT4) . Cho biét
phuong trinh y”" —y'=1 c6 nghiém riéngy, =—xva phuong trinh y” —y'=Cc0S2X c6 nghiém riéng
Y, = —icos 2X — isin 2X.

10 10

Giai: Phuong trinh y" —y'=2sin? x < y"—y'=1-c0os2x.

Suy ra (PT4) c6 nghiém riéng la y=—-Xx+ %cos 2X + %sin 2X.

Mit khac, phuong trinh thun nhét tvong ing ctia (PT4) y” — y' =0 c6 nghiém tong quét 1a y =C, + C,e*

Vay nghiém tong quat cta (PT4) 1a y =C, +C,e* —x+ %cos 2X+ %sin 2X.
C) Phuong phap tim nghiém riéng cia phwong trinh (6)
Trudng hop 1: Khi f(x) c6 dang e**P, (x), v6i P, (x) la da thue bac n

(6) c6 nghiémriéng dang y = x"e“*Q, (x) (Q, (x) 1a da thirc ddy du bac n). Véi m duge xac dinh nhu
sau:
+) Néu phuong trinh dac trung cta (4) khong ¢6 nghiém « thi m=0.
+) Néu phuong trinh dic trung ciia (4) cé r 1a nghiém don thi m=1.
+) Néu phuong trinh ddc trung ciia (4) c6 o 1a nghiém kép thi m=2.
Tiép dén ta chi can thé y = x"e”*Q, (x) vao (6) va ding phuong phap ddng nhét thirc ta dwoc nghiém riéng
can tim.
Vi du 2.1.2.4. Cho phuong trinh vi phan y” -2y’ —3y =¢* (X2 +1) (PT5). Hay tim nghiém riéng cta
(PT5).
Gidi: Ta c6 f(x)=e(x’+1),=a =3 P,(x)=x"+1. Do d6 nghi¢m riéng cta (PT5) cé dang
y = x"e™ (Ax2 + Bx+C) .
D@ thiy phuong trinh dic trung t> —2t —3=0 nhan @ =3 lam nghiém don nén M =1. Do d6 nghiém riéng
c6 dang y = xe** (AX2 + BX+C) :
Thay y = xe** (Ax2 +Bx+ C) vao (PT5), dung phuong phap dong nhét thirc ta tim duoc

a-Ltp--tc-2.
12 16 32
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A A ia , 5 wf 1l o, 1 9
Vay nghiém riéng cua (PT5) 1a y =xe (E XS — 6 X+ ﬁj .
Truong hop 2: f(x) c6 dang e[ P, (x)cos Bx+Q,, (x)sin Ax] (P, () 1a da thirc bac n, Q,(x) lada
thirc bac m)

Nghiém riéng cta (6) c6 dang y = x°e™ [Rk (x)cos Bx+H, (x)sin ﬁx] (R (x),H, (x) 1a cac da thirc
day du bac k =max{m,n}). Con s dugc x4c dinh nhu sau:
+) Néu phuong trinh dic trung ciia (4) khong nhan ¢6 o+ Bi 1am nghiém thi s=0.
+) Néu phuong trinh ddc trung ciia (4) nhan o + i 1am nghiém thi s=1.

Thay y=x’e” [Rk (x)cos Bx+H, (x)sin ﬂx] vao (6) va dung phuong phap dong nhét thic ta dugc
nghiém riéng can tim.

Vi du 2.1.2.5. Cho phuong trinh vi phan y" — 2y’ + 2y =e* [(x2 +1)cosx + xsin x} (PT6). Tim dang
nghiém riéng cua (PT6).

Giai: Taco a =1, =1, n=2,m=1(=k =2) . Hon nlta phuong trinh dic trung t?—2t+2=0 nhan 1=i
la nghiém nén s=1.

Vay nghiém riéng cta (PT6) c6 dang y = xe* [(sz +Bx+ C)cos X+ ( Dx? + Ex+F )sin x} .

2.3. AP dung o ) )

Phén nay chung t61 trinh bay nhimg vi du cu thé theé hién su két hop gitra kién thire co ban va chuyén
nganh trong giai quyet cac ba toan thyc té chuyén nganh. Phuong phap ti€p cén tur bai toan dao dong diéu
hoa don gian cuia mon vat ly dai cuong, ta phat trién thém phan tir can, kich ddng cudng buc dé€ dugc bai
toan dao dong k¥ thuét trong nganh co khi.

Vi du 3.1. (bdi todn dao déng diéu hoa) Cho co hé gdbm mot 16 xo c6 do cing k=100N/m dit thing dimg,
gian vao mot vat ¢6 khdi luong m=1kg. Dau dudi gin cb dinh 1én gia d5. Khi can bang thi truc cta 10 xo ¢6
phwong thing dung, kich cho vat chuyén dong theo phuwong thing ding. Bé qua moi ma sét.

a) Chimg minh vat dao dong diéu hoa.

b) Tim phuong trinh dao dong véi diéu kién bién: y(0)=5cm, y'(0)=0.
Giai
a) Chon h¢ toa do nhu hinh vé.
Tai vi tri can bﬁng tinh, 10 xo bi nén mot doan yo, ta c6
F, =P ,suyra ky, =mg.
Nhin vit m xuéng 1oi tha cho dao dong. Tai vi tri y, theo dinh luat II Newton ta co
P-F=ma<mg-k(y+y,)=ma < —ky=ma

hay my"+ky=0< y”+%y=0

k
Pit w? =—,taco y"+w’y=0.
m
Chimng t6 vat dao dong diéu hoa, nghiém phuong trinh ¢6 dang y = Asin (a)t +9).

Dua vao diéu kién bién im A, ¢ véi o° = K 10011
m

y = Asin(ot + @) 5= Asin(gp) @
=
y' = Awcos(at + @) 0= Awcos(¢p) A

Phuong trinh dao dong ctia vat 1a y =5sin (10’[ + %j (cm, s).
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Vi du 3.2. (bai todn dao dong tdt dan) Mot may bay ha canh dwgc mé hinh hoa co hoc bai mot hé gdm m,
¢, b (hinh v€). Khi ha canh, lyc nang va trong lugng may bay can béng, vén tdc ha xuéng 36km/h. Cho:
m=100 tin, ¢=300.10°N/m, b=274.10*Ns/m.
Xac dinh:
a) Phuong trinh vi phan va tan s6 dao dong theo phuong thang dimg?
b) Phuong trinh dao dong theo phuong thiang dimg?

Giai
a) Theo dé luc nang can bang véi trong luc, theo dinh luét IT Newton
ma=-F, —F, =—cy—-by’ < my"+by +cy=0

= y”+£y’+£y=0 &Y' +20y +wly=0,
m> m
voi o= —13757, w0=\/zz1,735-1.
2m m
Vilyc cannhd 6 < .
Nghiém ciia phuong trinh vi phan c6 dang y(t) = Ae™'sin(at + j),

Vi w=.Jaf — 5% ~1,0657

Ching tc:) hé dao dong tit dan. ‘
b) Tir diéu kién ha cach, ta c6 diéu kién bién: y(0)=0,y'(0)=-10m/s
y(t) = Aesin(wt + B) 0= Asin(3) B=0
{y'(t) = Awe ™ cos(at + B)— Ase ' sin(ot + ) = {—10 = Awcos(S)— Assin( ) < {A ~-9,4m
Vay phuong trinh dao dong: y(t)=-9,4e """ sin(1,06t) (m,s)

Vi du 3.3. (bai toan dao dong cudng birc — khong can)
Cho hé co hoc gom xe, [(‘) X0, banh xe lan }(héng
trugt trén mat duong go ghé lugn soéng, van toc tam
O luén khong déi v=72km/h. Mat dudng luon song | EN

, . ~ [ 7TX o2
c¢6 phuong trinh S=SSIn(TjV01 s=3cm,

L=100cm, Bién dang cua 10 xo 0y =lcm. (hinh V&) L
a) Thiét 1ap phuong trinh vi phan, tim Q? s(t;I/_, o X
b) Xac dinh bién d¢ dao dong cudng buc? - S~ ~—

Giai
a) Ban dau, hé ¢ trang thai can bang tinh: F,=P=co=mg =>—=
Theo dinh luat I Newton, ta co

my” +c(y—s)=0 < y"+w02y=w§§sin”—|_x
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voi @ =S =9 _10022(sY), X o= ="~ 20
m o L L L

0
b) Nghiém riéng cua phuong trinh c6 dang y = Asin(t .
Thay vao phuong trinh vi phan ta tim dugc
2a N
Ae_ S S _ 3 —=1,0cm

2 2 2
-2 | (@ 1_[20;;)
W, 107z
2.4. Mot s6 dé xuat

- Trude khi xay dung dé cuong chi tiét cho cac hoc phén can c6 nhimng budi seminar lién mén (giita hoc
phan dai cuong va hoc phan chuyén nganh) dé c6 sy thong nhit trong ndi dung giang day cho sinh vién
cung nhu c6 sy phén chia nhiém vu cung céap kién thirc cho sinh vién mét cach day du nhung ngan gon
nhat, thé hién tinh ing dung cua timg bai giang.
- Trong qua trinh giang day giang vién dai cuong can tim hiéu nhimng tmg dung cu thé cta hoc phan cho
chuyén nganh dé trinh bay dugc ¥ nghia cta cac ndi dung ma sinh vién thu duge. Tir d6 xay dung dé cuong
hoc phén dai cuong phu hop cho timg chuyén nganh, dua nhirng bai toan ing dung cua timg chuyén nganh
vao cac hoc phan dai cuong phu hop voi kién thuc dang nghién ciru.
- Pé co duogce sy gian két giira cac hoc phin dai cuong v6i chuyén nganh, can phai cé su gin két hop tac,
trao doi chuyén mon cua giang vién giang day hoc phan dai cwong véi cac giang vién giang day chuyén
nganh, xay dung sy gén két céc hoc phﬁn. Chéng han, tir thuc té dé cuong chi tiét cac hoc phﬁn Vit 1y cua
Trudng chua c6 phin dao dong diéu hoa nén xin d& xuit dwa ndi dung dao dong diéu hoa cua chét diém
vao hoc phan Vit 1y dai cuong, dua noi dung dao dong diéu hoa cua vat rdn vao hoc phan Vat 1y k¥ thuat.
- Khi d4 c¢6 nhitng ndi dung mang tinh tich hop thi viéc trao d6i va tim ra nhiing phuong phéap giang day
hiéu qua la rt quan trong va can thiét. Vi c6 su lién két giita cac hoc phan nén phuong phép giang day dit
van dé dé sinh vién ty kham pha va linh hdi néi dung thuong mang lai hiéu qua.
- Trong qua trinh danh gia két qua sinh vién, giang vién cling can dua ra cac chuan dénh gia mang tinh ng
dung cao nhu yéu ciu sinh vién chuyén tir bai toan thuc t& chuyén nganh sang mé hinh vat 1y roi ding kién
thirc toan dé giai bai toan dit ra. Hon nita, ciing yéu cau sinh vién ty tim hiéu thém vé cac mé hinh c6 lién
quan bang cach cho sinh vién doc thém tai liéu tham khao.
- Gi4o dyc phd thong va gido duc dai hoc ciing hudng dén co su gin két vé chuyén mén. Truong dai hoc
huéng dén tuyén sinh dung ning khiéu cho ting chuyén nganh, dé ning cao chét lvong ngudn nhén luc va
su yéu nghé ciia sinh vién sau khi ra truong.
3. Két luan

Viéc 11en két, phdi hop gilra cac b mon trong qua trinh xay dung dé cuong chi tiét cho chuong trinh
dao tao 1a rat quan trong. Két qua vi¢e dao tao theo dinh hudng Gmg dung c6 thanh cong hay khong phu
thudc vao viéc dua ra nhimg de cuong chi tiét mang tinh tig dung dé tao ra cac bai giang mang tinh thyc
tlen phtt hop v6i ndi dung can thiét trang bi cho sinh vién. Mot dé cuong chi tiét c6 su phdi hop xay dung
t6t s& tao dong lyc cho sinh vién linh hoi kién thire toan dién, giang vién cling thdy rd thém tinh thyc tién
ctia hoc phan minh dam nhan. Tir dé cuong chi tiét, giang vién s& xay dung nhiing bai giang v6i ndi dung
pht hop ciing nhu tim ra cac phuong phap trong viéc truyén dat kién thirc cho sinh vién, danh gia két qua
hoc tép cua sinh vién sao cho hi¢u qua nhit. Phan ndi dung cua bai viét nhu 12 mét vi du cu thé cho viée
két hop xdy dyng bai giang cho hoc phan Dao dong ky thuat ctia chuyén nganh co khi giita giang vién giang
day hoc phan dai cuong (Toan, Ly) va giang vién chuyén nganh mang tinh Gmg dung. Bai viét da chi ra sy
lién hé mat thlet tir d& dén kh¢ v€ ndi dung kién thirc trong céac hoc phan vit Iy dén hoc phan dao dong k¥
thuat, d& xuit bd sung mot s6 ndi dung can thiét vao dé cuong chi tiét cac hoc phan vat ly. Tur day gitp
giang vién xay dung bai giang cling nhu phuong phap giang day dat hi¢u qué cao theo dinh huéng ung
dung.
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APPLICATION-ORIENTED TEACHING OF GENERAL SUBJECTS (MATH -
PHYSICS) FOR TECHNICAL MAJORS
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Abstract: Application-oriented training is becoming a trend of many universities today in Vietnam. From
actual training at Industrial University of Ho Chi Minh City, the article presents an approach for teaching
basic modules (Math, Physics) and the Technical Vibrations module - a module important in the field of
mechanical engineering. To see the connection between the modules, the article presents some practical
content in the Technical Vibrations module that is based on Physical models; Presentation of differential
equations used to solve physical model problems; Give some examples that require a combination of
knowledge from the modules to solve. From there, the article proposes a number of measures to build more
effective, application-oriented lectures and teaching methods based on the actual connection of content
between basic and specialized modules.
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