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PHAN I. HINH HOA
Chuwong 1
PIEM

1.1 Po thirc ciia hai mit phiang ciaa diém
1.1.1 H¢ théng hai mat phéang hinh chiéu trong khéng gian

Trong khong gian, lay hai mit phang vudng gdc véi nhau:

* [, thang dung goi 1a mat phang hinh chiéu dung.

* [T, nam ngang goi la mat phang hinh chiéu bang.

* Huéng chiéu vudng goc vai [T1 goi 1a hudéng chiéu dung.

* Huéng chiéu vudng goc vai Tz goi 1a hudéng chiéu bang.

* Puong thang X (giao tuyén cua hai mat phang nay) goi 1a truc hinh chiéu X

* Hai mat phang hinh chiéu [T, T2 Chia khéng gian 1am béon géc phan tu, duoc
danh s6 I, 11, 111, IV (hinh 1- 1a).

Truc x chia [ 1 lam hai ntra: nira trén, nira duéi.

Truc x chia [ 12 1am hai ntra: ntra trudce, nira sau.
1.1.2 Cé sé dé thirc hai mdt phang ciia diém

Gia sir c6 diém A trong goc tu I (hinh 1-1a). Chiéu vudng goc diém A:

1én [T1 duoc hinh chiéu dimg 1a diém A

1én [T duoc hinh chiéu bang la diém A,



A 13 giao diém cua duong thang x voi mit (AA1A’B’) xem hinh 1-1a
A2A = AxA1 goi 1a d6 cao diém A.
A1A = AxA; goi 1a do xa cua diém A.

| _!y A’ ‘ ﬂl —'_‘5”2 oAy
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Hinh 1-1a Hinh 1-1b
1.1.3 Ldp dé thirc

Quay mit phang [Tz quanh truc X, tgi trung véi mat phang IT: nhu hinh v&, sao
cho nura trudce [ 12 t6i trung vai nira dudi [ 1, nira sau [ 2 t6i trung vai nira trén [ 1. Ta co
miat Phang do thie [11 = [T2. Khi d6, trén mat phang do thirc AxAr Lx va AxAz2 LX, nén
3 diém A1,Ax Az tro thanh 3 diém thang hang (hinh 1-1b)

1.1.4 Pinh nghia va tinh chit

D6 thirc cua diém A trong hé hai mat phang hinh chiéu IT: vudng goc IT> theo x 1a mot
cap diém A, Az cling nam trén mot duong thang vudng goc véi x trén mat phang [Ti =11

Puong thang Ai, Az vudng goc véi truc x goi la duong dong dang (hinh 1-1b).
Tinh chat:

Hai hinh chiéu cua diém A 1a hai diém clng nam trén 1 duong dong vudng goc
Vai truc X.

AxA1 = A2A 13 do cao cia diém A (hinh 1-1a).

AxA; = AjA la do xa cua diém A (hinh 1-1a).

Tur @6 thac ndy cua diém A, xac dinh lai diém A duy nhéat trong khong
gian(hinh1-2) nhu sau: tir mat phang do thic [11 = [12, lay mat phiang [Tz quay quanh
truc X t6i vi tri [ToL TT1. Duong thang qua Az, vudng goc vai [ 12 s& cat duong thang qua
Ay, vudng goc vai [T tai diém A duy nht.

M3t phang phan giac | 1a mat phang di qua truc x va chia d6i goc phan tu I va 111,



Mt phang phan giac 2 1a mit phang di qua truc x va chia déi goc phan tu II va IV
(hinh 1-3).
Nhén xét:

Vi tri hai hinh chiéu caa mot diém déi véi truc x phu thudc vao vi tri cia diém do

thudc goc tu nao trong khong gian.
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Hinh 1-3 Hinh 1-4
Tren hlnh 1 4: diém A o0 goc tu I; diem B ¢ goc tu 1I; diem C o goc tu II; diem D

goc tu IV; diém E thuoc mat phang phan giac 1 (2 hinh chiéu d6i xang qua truc x); diém
F thuoc mat phang phan giac 2( 2 hinh chiéu tring nhau). diém G thuéc mat phing hinh
chiéu bang [12, nén G2 = G va G; € x; diém H thudc mat phang hinh chiéu dang 11, nén
Hi=HvaH: e x.
1.2 Pé thirc ba mit phang cia diém
1.2.1 Xay dwng do thirc - dinh nghia - tinh chdt dé thirc ciia mgt diém trong hé 3 mt
phdng hinh chiéu

Trong khdng gian, cling véi cac mat phang [T1, [ 12 ngudi ta con lay mat phang [Ts
vubng goc vai truc X, tie 1a vudng gdc vai ca hai mat phang hinh chiéu [T va [12. Mit
phang ITs goi 1a mat phang hinh chiéu canh. Huéng chiéu vudng géc véi [z goi la
huéng chiéu canh [T1 N [12 = truc x; [12 N T1s = truc z, mot hé truc toa d6 Oxyz duoc
gan nhu trén hinh 1-5.

Hinh chiéu vuéng gdc caa diém A (hinh 1-5) 1én mat phang [11 1a diém Aq: goi
la hinh chiéu ditng cua diém A; 1én mat phang [ 12 1a diém Az: goi 1a hinh chiéu bang cua

diém A, 1én mat phang [Ts1a diém As goi 1a hinh chiéu canh cua diém A,
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- A« 1a giao diém cua tryc x va mat phang (A A1 Az).

- Ay la giao diém cua tryc y va mat phang (A A2As).

- A; 1a giao diém cua tryc z va mat phang (AA1A3).

Diém A c6 cac khoang céch va toa do:

- AsA = AAL = AYA; = OA, = Xa (goi 1a do xa canh cua diém A)

- A1A = AvA2 = AAs = OA = Ya (goi 12 do xa cua diém A)

- AoA = AvAL = AyAs = OA1 = Za (goi 1a do cao cta diém diém A)

Ldp do thirc:

Quay [I2 quanh truc x téi trang véi [ 11 (nhu da lam & trén)

Quay I3 quanh truc z, t6i trung vai [11 (hinh 1-5)

Mt phang d6 thirc 1a mat phang [T = 1 = [1s

Trén miat phang do thire co dong thoi cac diém A, Az, As, Ax, Ay,Ax va ca 3 truc
Ox,0y,0z véi Ox L Oz. Mét vi tri cua truc O nam trén dudng thang Oz; Mot vi tri cua
truc Oy nam trén dudng thang Ox (hinh 1-6).
Dinh nghia va tinh chdt cia do thirc 3 hinh chiéu

Do thirc cua diém A trong hé 3 mat phang hinh chiéu thang goc I s, [Tz, [1s gom
3 diém A, Az, As cling Vvéi hai duong thang vubng gdc véi nhau x(y) Lz(y) trén mot mat
phing [T1 = [T> = [1s thoa man:

Hai diém Az, Az cling nam trén mot duong dong vudng goc vai truc x.

Hai diém A; va As cling nam trén mot duong dong vudng goc vai truc z.

AAz = AAr

Trén db thic ciing co:

AA1 = AyA; — OA« = Xa (goi la d6 xa canh cia diém A)



AxAz = AzA3 = OAy = Ya (goi 1a d6 xa ciia diém A)
AA1 = AyAs = OA; = Za (goi 1a d6 cao cua diém A)
1.2.2 Bai toan
Bai toan 1
Hay lap d6 thic cua hai diém A (3,2, 1) vaB (1, 3,-1)

z rd z
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. Hinh 1-7 Hinh 1-8a Hinh 1-8b
Gii.

X4c dinh hé truc toa do Oxyz trén mat phang d6 thirc, va tim duoc Ai, Az, By, Ba.
Xen hinh 1-7.
Bai toan 2

Cho hai hinh chiéu Ci, C, caa diém C. Hay tim Ca.

Giai:

Tim Cs chinh la xac dinh CzCs = CxC>

Hosc theo cach dugc chi trén hinh 1-8a. Pudng déng ngang qua Cz cét truc y(z) &
C, cung tron tm O, béan kinh OCy quay nguoc chiéu kim dong ho cat truc y(x) & Cy
duong dong ding qua Cy nay cat duong déng ngang qua Ci tai Cs( Hodc theo mot cach
khac nhu trén hinh 1-8b. Puong dong ngang qua C: cat dudong phan giac goc yOy & Cp
duong dong ding qua Cp cat duong déng ngang qua C tai Ca.



Chuong 2
PUONG THANG
2.1 P6 thiic ca dwong thiang
2.1.1 Ldp dé thirc mét dwong thing

C6 thé lap do thac mot duong thang k trong hé hai mat phang hinh chiéu nhu
sau:

L4y hai diém A, B thudc k. Tim hinh chiéu cua A va B trén hé hai mat phang hinh
chiéu nhu trén hinh 2-1a, va dwa hai mat phang hinh chiéu t6i tring nhau [ 11 = [To. Trén
mat phang [T: =112 V& hai duong thang Ki(A1B1) va Ka(A2B2), s& duoc do thirc cua
duong thang k nhu hinh 2-1b.

8, .
ki k=418,
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Hinh 2-1a Hinh 2-1b Hinh 2-1c

2.1.2 Dinh nghia

Db thire caa duong thang k(AB) 13 mot cip duong thang ki(AiB1) ka(A2B2) trén
mit phang db thic [11 = [12 (hinh 2-1b) trong d6 hinh chiéu ding ki 1a duong thang
hinh chiéu dang A1 véi hinh chiéu dang B: cia hai diém A, B, hinh chiéu bang k. la
duong thang ndi hinh chiéu bang Az véi hinh chiéu bang B2 cua hai diém A, B.
2.1.3ChaYy

a) Mot hinh chiéu ctia mot duong thang co thé 1a mot diém. Vi dy khi duong

thang k(AB) vudng goc véi [T1  thi ki = A1B.



Mot hinh chiéu caa duong thang k trén mat phang hinh chiéu [Ti, néu 1a duong
thang ki thi duong thiang ki ciing duoc coi la giao tuyén cua mat phang ITi, v6i mat
phing di qua k va vudng géc voi [ 11

Moi duong thang déu c6 thé cho d6 thirc boi @6 thirc cua hai diém thudc duong
thang d6 (hinh 2-1b)

Mot dudng thang chi cd thé cho d6 thirc bang mot cap duong thang biéu dién hai
hinh chiéu caa n6 néu hai duong thang nay khong cuing nam trén mot dudng dong vudng
g6c véi truc hinh chiéu.

2.2 Chiéu dai that doan AB, dd l6n that goc (AB, IT1), gc (AB, IT2)

2.2.1 Sw lién quan gifa d¢ dai AB, dé 1on thdt ciia goc véi chiéu dai hinh chiéu, higu
d¢ cao, hiéu d¢ xa cua AB

Nhgn xét:

Trén hinh 2-2a hinh chiéu cia AB 1én mit phang [121a A2B2, AAz 1a do cao cua
diém A; BB, 14 do cao cua diém B. Véi AC song song va bang A2B, thi ABC la tam giéac
vuéng ¢ C.

Trong tam gi4c vudng nay, chiéu dai mét canh géc vubng bang chiéu dai hinh
chiéu bang cua doan thang,chiéu dai mot canh nira cua goc vudng bang hiéu do cao AZ
cta hai dau doan thang, chiéu dai canh huyén bang chiéu dai that cia doan thang, goc

nhon déi dién véi hiéu do cao bang goc gitra duong thang va mat phang hinh chiéu bang.

Hl
g \dz A ,ED—-I———Z’B B,
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Ay f
b (1 COT-AB \
B,
Hinh 2-2 Hinh 2-3a Hinh 2-3b

Va trong mot tam giac vudng twong tu, chiéu dai canh huyén bang chiéu dai that

doan thang, mot canh gdc vudng bang chiéu dai hinh chiéu ding doan thang, mot canh



g6c vudng bang hiéu do xa Ay, goc nhon dbi dién véi géc vudng bang hiéu do xa Ay
bang goc gitta duong thang va mat phang hinh chiéu dung.

Muén dyng tam giac vudng nay can biét hai canh, hoic mot canh va mét goc
nhon. Nhd tam giac vudng nay sé& tim cac yéu td can thiét con lai.

2.2.2 Bai toan

Biét d0 thirc doan thang AB 1a (A1B1,A2By). Tim do dai that AB, do I6n that coa
géc (AB, I2).

Giai: Xem hinh 2-3a.

Truéc hét xac dinh hiéu do cao Az cua hai diém A, B bang cach vé& qua mot trong
hai diém A1, hodc B1 duong thang song song véi x. Tim khoang cach tir diém con lai toi
duong thang nay.

Dung tam giac vuéng cé mot canh goc vudng la A2B2 mét canh goc vudng la Az,
do 1a tam giac vubng A2,B2B".

Suy ra do dai canh huyén A;B'= d6 dai AB, goc B, (d6i dién véi hiéu do cao)
bang goc (AB, I12). Xem hinh 2-3b, néu can tim goc (AB, [T1) thi dung tam gi4c vuéng
A1A'B1, vubng tai Az, hinh chiéu dang AiB1 1a mét canh géc vudng nita 1a AiA' = Ay
(1ay tir hinh chiéu bang), goc @i dién véi canh AA' (hiéu do xa) 1a goc (A'B1A1) = goc
(AB, TT).

2.3 Cac dwong thing co vi tri dic biét déi véi mat phang hinh chiéu

Mot duong thang song song, hoic vudng goc vai mot mat phang hinh chiéu dang
la duong thang c6 vi tri dic biét d6i véi mat phing hinh chiéu. Sau day xét cac dudng
thang dac biét do.

2.3.1 Pwong thang dong mirc

Puong thang nam song song véi mot mat phang hinh chiéu 1a mot duong thang
ddéng mirc, gom co6: dudng bang, duong mit, dudng canh.

Dinh nghia cac duong bang, duong mat, duong canh twong tu nhau. B4 thuc céc
duong thang d6 co cac tinh chat twong tu nhau.

- Puong thang song song véi 12 goi 1a dwrong bang (ky hiéu 1a h, hinh 2-4a,
2-4b). Buong bang h(AB) thi hi(A1B1)// x; ha(A2B2)/l = AB; Z(AB, IT1) = £(A2B2,X) va

duong thang cé hinh chiéu ding nam ngang la duong bang.

10



- Buong thing song song véi 11 goi 1a diong mat (ky hiéu 1a f, hinh 2-5a, 2-5b).
buong mat f(AB) thi f2(A2B2)// X; A1B1, I = AB;Z (AB, [12) = Z(A1B1, X) va duong
thang cé hinh chiéu bang nim ngang 1 dwdng mat, n6 song song vai [ 1.

- Buong thang AB song song véi [1s  goi la duwong canh (ky hiéu 1a p, hinh 2-6a,
2-6b). Hinh chiéu diing A1B1, hinh chiéu bang A2B; caa dudng canh clng vudng goc
Véi truc x, hinh chiéu canh AsB'//= AB; Z(AB, [12) = Z(AB, IT1) = Z (AsB', z). Mot
duong thang 6 hai hinh chiéu 12 hai doan thang cing nim trén duong thang vudng goc

Véi truc x 1a duong canh.

Y
Hinh 2-5b Hinh 2-6a Hinh 2-6b

2.3.2 Pwong thang chiéu

11



Puong thiang vudng goc voi mot mat phang hinh chiéu duoc goi 1a dwong thang
chiéu. C6 duong thang chiéu dung (hinh 2-7a,b); duong thang chiéu bang (hinh 2-8a,b)
va duodng thang chiéu canh (hinh 2-9a,b)

Cac duong thang chiéu c6 cac tinh chit trong tw nhau.

- Puwong thang chiéu ding AB 1a duong thiang vuéng goc vai [T: (hinh 2-7a,
2.7b), 6 hinh chiéu diing A1 = Bi; hinh chiéu bang A:B2 1x va A:B2//= AB. Pudng
thang cé hinh chiéu diing suy bién thanh mét diém 1a duong thang chiéu dung

- Purong thang chiéu bang AB 1a duong thang vudng goc véi [12 (hinh 2-8a,
2-8b), n6 ¢6 hinh chiéu bang Az = Bz; hinh chiéu dimg AiB1L x va A1B1//=AB. Puong
thang cé hinh chiéu bang suy bién thanh mot diém 1a duong thang chiéu bang.

- Puwong thang chiéu canh AB 1a duong thang vudng goc véi [1s (hinh 2-9a,
2-9b), n6 ¢6 hinh chiéu dang A1B1 va hinh chiéu bang A2B; cling song song Véi truc x
va bang AB. Hinh chiéu suy bién thanh mot diém As=B’. Puong thang nay c6 hai hinh
chiéu duang va bang cling nam ngang la duong thang chiéu canh.
chay:

Puong thang thugc mat phang hinh chiéu c6 d6 thirc nhu hinh 2-10.

A

8,

Hinh 2-9a Hinh 2-9b Hinh 2-10

12



2.4 Piém thudc dwong thiang
Ménh dé 1:

Mot diém C thudc duong thang (AB) thi mdi hinh chiéu cua diém (C) phai thudc
mét hinh chiéu ciing tén caa duong thiang (AB). Khi 4y cuing thoa man ti sé chiéu dai 2
doan thang trén hinh chiéu nay bang ti s chiéu dai 2 doan thang twong ¢ng trén hinh
chiéu kia.

A1B1: BiC1 = AsB; : BoCo = AsBs; BsCs (hinh 2-11).

Ménh dé 2a:

Néu dd thirc caa mot diém va mot duong thang khong phai dudng canh thoa méan:

Hinh chiéu ding cua diém thudc hinh chiéu diang caa duong thang va hinh chiéu
bang cua diém thudc hinh chiéu bang cua duong thang (tat nhién hinh chiéu ding va
hinh chiéu bang caa diém phai nam trén mot duong dong dung), thi d6 thac nay biéu
dién diém thudc duong thang trong khdng gian (hinh 2-12a).

Ménh dé 2b:

Néu d thirc cua mot diém va mot duong canh thoa man:

Hinh chiéu dang caa diém thudc hinh chiéu dung cua duong thang, hinh chiéu
canh cua diém thuoc hinh chiéu canh cia duong thang (tat nhién hinh chiéu ding va
hinh chiéu canh cuia diém nam trén mot dudng dong ngang); thi do thirc d6 biéu dién
mot diém thudc duong canh (2-12b).

Nhgn xét:
Néu trén do thirc mot duong canh AB va mot diém C c6 Cie AiB1, Cae A2B,

nhung kiém tra thay ty S6 AiB1: B1C1 # A2B2: B2C, thi C ¢ AB.

Hinh 2-11 Hinh 2-12a Hinh 2-12b



Hinh 2-13a Hinh 2-13b Hinh 2-14a Hinh 2-14b

Vi dy: Tir hinh 2-13a chwa thé két luan 1a C thudc hay khdng thudc duong canh
AB. C6 thé tim thay hinh chiéu canh (nhu trén hinh 2-13b) ¢ day Cs khéng thudc AsB3
thi C khéng thuoc AB, (néu Cs thuoc AsBs thi C thuoc AB).

Ménh dé 2c:

Néu d6 thire cua mot diém C va mot duong canh AB c6: C1 € AiB1, Co € AB2va
c6 ty S6 A1B1: B1C1 = AsB2: BoCo thi diém C thudc duong canh AB, xem hinh 2-14a.
Cha y:

Trong truong hop, cho dudng canh AB (A:1B1A:By), diém Ce AB va C e AiBy,
tim Co, hinh 2-14b.

Nguoi ta ¢6 thé 1am nhu sau: ty lay mot diém D thudc duong thang AB. N&i DA,
DB (trong mit phang DAB), vé CE // DA. Tur E1 suy ra Eg, tir E2 suy ra Co.

Phép toan: V& diém thuoc duong thang.

Tim hinh chiéu con lai cia mot diém thudc duong thang, da biét mot hinh chiéu
cua diém d6, xem hinh 2-15.

Giai:

V& dudng dong thang ding qua Ci tai cat k tai Co, Cz 14 hinh chiéu phai tim.

Chi y néu duong thang K(AB) 1a dudng canh, biét C1 e Ki(A1B1) cd thé tim C,
nhu cach lam trén hinh 2-14b.

2.5 Vét ca dwong thing
2.5.1 Dinh nghia va tinh chit
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Giao diém ctia mot duong thang véi mot mat phang hinh chiéu goi 13 vét cua
duong thang véi mat phing hinh chiéu d6. Xem hinh 2-17. Giao diém cua dudng thang

k voi mat phang hinh chiéu dang ITy;  k x ITy = M goi la vér ding cta duong thang k.

Cy A )
G
B
X P

A2,
\0\ C,
02 52

Yy

Hinh 2-15 Hinh 2-16 Hinh 2-17

Tinh chdt: diém M e I11 nén do xa bang 0 va Mz € x (1). Biém M e k nén hinh chiéu
bang M: € k2 (2).

Tu (1) va (2) suy ra:

Hinh chiéu bang cua vét ding duong thing k 1a diém Mz e x.

Hinh chiéu dung cua vét dimg duong thang k 1a diém My = M suy ra M.

Tir d6 ciling suy ra dinh nghia va céc tinh chat twong tu cua vét bang N, cua vét

canh P cta duong thang.

\
//22:2 g K

Hinh 2-18a - Hinh 2-18b
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2.5.2 Bai toan

Cho d6 thirc ciia mot dudng thang d(AB). Tim céc vét ding, vét bang? Xem k di
qua cac goc phan tu nao?

Giai:

Xem hinh 2-18a vét dieng M = k x I11 ¢6 M2 = k2 X X, &p dung bai toan 2-4 tim M1
=M. Tuong tu vét bang N = K x Tl tim N1 = ki x x ...

Trén hinh 2- 18b: duong thang k di qua goc II, goc 1, goc IV, phan & goc | thi
thay.

Véi mot duong canh, ¢d thé tim vét dang, vét bang nho hinh chiéu canh...
2.6 Po thirc ciia hai dwong thang & cac vi tri khac nhau
2.6.1 Hai dwong thang cdt nhau
1. Ménh dé 1

Néu hai duong thing cat nhau trong khéng gian, thi mdi cap hinh chiéu cung tén
cua chung 13 hai dudng thang cit nhau va hai giao diém nay phai nam trén mot duong

dong tuong wng (hinh 2-19)

Hinh 2-19 Hinh 2-20a Hinh 2-20b

Ménh dé 2a

Néu d6 thtrc hai duong thang khdng phai 1a duong canh va thoa man:

Hinh chiéu ding cua hai duong thang 1a hai duong thiang cét nhau — hinh chiéu
bang ciing 14 hai duong thang cit nhau - hai giao diém wng véi hai hinh chiéu nam trén
mot duong dong vudng goc véi truc X.

Thi hai duong thiang d6 trong khong gian cat nhau (hinh 2-19).

Ménh dé 2b
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Néu db thire hai duong thing: (trong d6 chi c6 mot dudng canh) thoa méan diéu
Kién:

- Hinh chiéu d&ng cta hai duong thang 1a hai duong thang cat nhau, hinh chiéu
canh cua hai duong thang 1a hai dudng thang cét nhau.

- Giao diém trén hinh chiéu dtng, giao diém trén hinh chiéu canh nam trén mot
duong dong ngang.

Thi hai dudng thang tuong Gng 1a cat nhau trong khong gian (hinh 2-20a).

Trén hinh 2-20b, trong hai dudng c6 mét dudng canh; qua hinh chiéu ding va
hinh chiéu bang khéng két luan ngay ching cit nhau hay khong. C6 thé tim hinh chiéu
canh caia ching. Néu hinh chiéu dang, hinh chiéu canh... ding véi ménh dé 2b vira néu
thi hai dudng thang nay cat nhau.

2.6.2 Hai dwong thang song song
Ménh dé 1

Néu hai duong thang 1a song song trong khong gian, thi trén d6 thiec méi hinh
chiéu cuing tén cua chung 1a hai dudng thang song song (Hinh 2-21).

Ménh dé 2a (xem hinh 2-22a)

Trén do thic caa hai duong thang khong phai 1a dudng canh néu thoa man:

- Hinh chiéu dung cua chung 1a hai dudng thang song song,

- Hinh chiéu bang cta chung 13 hai dudng thang song song,

Thi d6 thtrc d6 biéu dién hai dudng thang song song trong khdng gian
Ménh dé 2b (xem hinh 2-22a)

Trén d6 thirc cua hai dudng canh, néu thoa man diéu kién:

- Hinh chiéu canh cua ching 1 hai duong thang song song, thi db thirc d6 biéu

dién hai dudng thang song song trong khdng gian.

a,
g b 74/ oG,
g, dy
b b
- o o,
48,
X
¥
a.
//"v x

g,

<]

Yy
Chay |
Hinh 2-21 Hinh 2-22a Hinh 2-22b
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Hinh 2-22b, cho hinh chiéu d&ng, hinh chiéu bang cua hai duong canh, chua thé
két luan dugc hai dudng thang ndy c6 song song nhau hay khdng. C6 thé tim hinh chiéu
canh cuia ching, va theo ménh dé 2b, néu hinh chiéu canh 1a hai dudng thang song song
thi hai dudng thing d6 trong khong gian 13 song song.

2.6.3 Hai dwong thang chéo nhau

a) Diéu kién it c6 va du dé hai duong thang chéo nhau 1a d6 thirc cua ching
khong phai 1 d6 thirc ciia hai dudng thang cat nhau, va ciing khong phai 1a d6 thirc cua
hai duong thang song song.

Do d6, do thic cua hai duong thang chéo nhau, (trong d6 khong duong nao la
duong canh) sé cé dang:

Hodzc I hinh chiéu dung cua ching 14 hai duong thang cat nhau, hinh chiéu bang
cua ching 13 hai dudng thang cat nhau, hai giao diém khéng nam trén mot duong dong
vudng goc véi truc x (hinh 2-23a)

Hozc 13 mét hinh chiéu caa ching 1 hai duong thang song song va mét hinh
chiéu nira cua ching 1 hai duong thang cit nhau (hinh 2-23b, c)

b) Hai diém cuing trén maot tia chiéu thi mot diém trong thay, mot diém bi khuat
(hinh 2-23a)

Trén hai duong thang chéo nhau a, b ¢6 thé c6 hai diém cing thuoc mot tia chiéu
dang. Hinh chiéu dang cua hai diém dé 13 giao diém cua hai hinh chiéu diing a; x by = 11
=2:1. Néu 1; € ay, thi 17 € be.

Theo tia chiéu ding tir ngoai vao trong, diém 2 € b & ngoai (vi d6 xa cua 22 1én
d6 xa cua 12) nén 21 ebs thy, diém 11 € a1 bi che khuat

Twong tu diém 32 = 4, va 3; € ay, 41 by. Vi 31 & trén 41 nén 3, (thudc az) thay 4,
(thudc bz) bi khuat

J

Hinh 2-23a Hinh 2-23b Hinh 2-23c
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2.6.4 Chay

Nhitng truong hop dic biét vé vi tri hai duong thang

1. Néu hai dudng thang c6 it nhat mét cip hinh chiéu cung tén 13 hai dwong thang
tring nhau, thi hai dudng thang d6 13 hai dudng thang ddng phang (hinh 2- 24a, b, c).
Al
¢y

04
81

2o\
o\ ,

b, Az

0,
02 )
a ¥
4 8
b, :

Hinh 2-24a Hinh 2-24b Hinh 2-24c

Hinh 2-25a: hai duong thang cat nhau; hinh 2-25b: hai dudng thang song song;
hinh 2-25¢: hai duong thang chéo nhau.
2. Xéc dinh bang céach gian tiép vi tri hai duong thang

Oa,

|_—"b, & o
/ 2 bZ
ob
\02 . 2
: 2

Hinh 2-25a Hinh 2-25b . Hinh 2-25¢ Hinh 2-25d
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Bai toan:

Cho duong thang AB (A1B1, A2B2) va duong thing CD (C1Ds1, C2D). Hay xéc
dinh vi tri trong d6i cua hai duong thang (hinh 2-26)

Giai

Néu khéng tim duoc diu hiéu truc tiép (vi cac hinh chiéu cing tén caa duong
thang khong cét nhau trong to gidy), xem hai duong thang AB, CD cét nhau hay chéo
nhau, thi c6 thé ding cach gian tiép 1a xem dau hiéu cua hai dudng thang AC, BD hoic
AD, BC. Trén hinh 2-26, duong thang AC va BD chéo nhau nén dudng AB va CD

cling chéo nhau.

0

Hinh 2-26 ' Hinh2-27a | Hinh 2-27b
vi tri twrong d6i cua hai duong thang d6 bang cach gian tiép nay.

2.7 Hinh chiéu caa goc vudng
NGi chung hinh chiéu thang goc cia mot goc ¢ hai canh khéng song song véi
mat phang hinh chiéu 1a mot goc c6 do 1on khéng bang d6 16n cua goc trong khong gian.
Vé hinh chiéu thang goc ciia mot goc vudng thanh mot goc vubng co sy lién hé
ctia ba diéu kién sau day:
- Trong khong gian duong thang a vuéng goc véi duong thang b.
- It nhat mot duong thang a song song véi mat phang hinh chiéu, dudng thang b
khéng vudng goc véi mat phang hinh chiéu.
- Hinh chiéu vuéng géc cua a, b 1én mat phang hinh chiéu 1a hai duong thang
vuong goc nhau.
Ménh dé 1
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Néu trong khéng gian:

- Puong thang a va b vudng goc nhau,

- It nhat mét trong hai dwdng thing (chang han a) song song véi mat phang hinh

chiéu va duong thang con lai b khéng vudng géc véi mat phang do.

Thi hinh chiéu vudng goc cua hai duong a, b 18n mit phang nay 1a hai duong

thang vudng goc.

Cu thé la c&c gia thiét trong ménh dé 1 thoa man: &p dung vao cac mit phang hinh

chiéu Iy, I, ITs nhu sau:

a_Lb,al/l Iy, bkhong L Iy, thi co ar L by & a2 // X, a2 khdng L by: hai duong thang

vubng goc va cit nhau (hinh 2-27a).

a_Lb,al/l Iz b khong L Iy, thi c6 a2 L by, & a1 // X, a1 khdng L bs: hai duong

thang vuéng goc va chéo nhau (hinh 2-27b).
Ménh dé 2

Néu:

- Hinh chiéu vuéng goc cua hai duong thiang a, b 1én mot mit phang hinh chiéu 1a
hai duong thang vudng géc nhau.

- C6 it nhat mot trong hai dudng thang (a hoac b) song song véi mat phang hinh
chiéu do.

Thi trong khong gian hai dudng thang a, b vuéng goc nhau.
Ménh dé 3

Néu:

- Hai duodng thang a, b vudng géc trong khong gian.

- Hinh chiéu vudng goc cia ching 1én mot mat phang hinh chiéu 1a hai duong
thang vuéng goc.

Thi c6 it nhat mét trong hai duong thang a, b 1a song song véi mat phang hinh

chiéu @6 (con duong kia khéng vudng goc vai mat phang hinh chiéu do).
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Chuong 3
MAT PHANG

3.1 D6 thikc cia mit phing

Db thirc cua mat phang 1a d6 thire cua cac yéu td xac dinh mit phang dé. vi thé do
thirc cua mat phang thuong cho boi:

- Ba diém khdng thang hang (hinh 3- 1a);

- Mot diém va mot duong thang khong qua né (hinh 3-1b);

- Hai dudng thang song song (hinh 3-1c);

- Hai dudng thang cat nhau (hinh 3-1d).

4 5 c ‘

! 0 b o b
¥ : g b, g

X X ’ |
l 0 b, a,
A, o b .bz\ >< <
7 : \
58, T~

Hinh 3-1a Hinh 3-1b Hinh 3-1¢ Hinh 3-1d

3.2 Vét cha mit phang
3.2.1 Dinh nghia va tinh chdt

Vét cuia mat phang o giao tuyén cua mat phang o voi méi mat phang hinh mat
phang hinh chiéu (hinh 3-2a)

Vét dung cua mit phang « la giao tuyén cia mat phang o véi mat phang hinh
chiéu dang IT1, ky hiéu 1a duong thang m (). Vi m(a) = o N 1, nén hinh chiéu dang
cua vét ding 1a m(o)i = m(a), hinh chiéu bang caa vét ding 1a m(a).= x (hinh 3-2b).

Vét bang cua mat phang o 1a giao tuyén cua mat phiang a véi mat phang hinh
chiéu bang Iz, ky hiéu 1a dudng thang n(e). Vi n(a) = anIlz, nén hinh chiéu bang cua
vét bang 1a n(a)2= n(a), hinh chiéu dung cua vét bang 1a n(a)i= x (hinh 3-2b).

Mot mat phang néu cat ca Iy va Iz thi cé theé: .
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- Hai vét 13 hai duong thang cat nhau trén truc x (hinh 3-2b). Giao diém d6 13 ax

- Hai vét 14 hai duong thang song song vai truc x (hinh 3-2¢).

Vét canh ciia mat phang o 1a mot duong thang p(a). Vi p(a) = an I3, nén p(o)s
= p(c). (hinh 3-2b).

|z
Mgy :
&'; == p{
4 N/
X == /7 ~—
e e
o e
X Yy Yy
Hinh 3-2a Hinh 3-2b | Hinh 3-2¢

3.2.2 Bai toan
Tim vét ciia mat phang a biét d6 thirc ctia mat phang o (cho bang hai duong

thang a va b cit nhau nhu trén 3-3).

Hinh 3-3 Hinh 3- 4a Hinh 3-4b Hinh 3-4c

Giai:
C6 thé tim vét bang caa duong thang a, vét bang cia duong thang b nhu sau: a N
I1; = 2; b N I12 = 4 bang céch ap dung bai toan 2-5-2. Hinh chiéu bang cua vét bang cua

mit phang a 1a dudng thang 422,. Puong thang 422, cit truc X ¢ diém ox.
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Tim vét dirng cta duong thang a, hoic duong thang b nhu sau: 1 = a N I (&p
dung bai toan 2-5-2)

N&i duong thang oxl1, d6 14 hinh chiéu dng cua vét dang ciia mat phang a.

N6i chung c6 thé tim hai vét cia mit phang theo mét thi ty sao cho thuan loi, tuy
theo cac mat phang da cho.

3.3 Cac mit phang c6 vi tri dic biét véi mat phang hinh chiéu
3.3.1 Mdt phang chiéu

Mt phang chiéu 1a mit phang vudng géc véi mit phang hinh chiéu.

1) Mdt phédng chiéu dieng. Mit phang R vudng goc voi mit phang hinh chiéu
dung, goi 1a mat phang chiéu dang (hinh 3-4a).

Tinh chat:

* Mat phang chiéu dung R ¢6 hinh chiéu dang suy bién thanh dudng thang tring
vé6i vét dang m(R) cua mat phang. Vi thé hinh chiéu dang suy bién nay ky hiéu 1a Ry (tén
ciia mat phang kém theo chi s6 1 nhu hinh 3-4b).

Mot duong thang ke mit phang R L [Ty, thi ki = Ry (hinh 3-4c).

Mot diém | € mat phang R LITy, thi | € duong R1 (hinh 3-4c).

* Mat phang chiéu dang R LT3, ¢6 vét bang n(R) L x (hinh 3-4b).

Khi cho do thixc mat phang chiéu ding, co thé chi can cho hinh chiéu dang suy
bién R1 (khdng can vé& vét bang n(R)).

* GOc (mat phang R, mat phang T12) = goc (duong thang Ry truc x).

* Hinh chiéu dang ciia mot mat phang suy bién thanh mot duong thang thi mat
phing d6 12 mat phang chiéu dung.

2) Mat phang chiéu bang: Mt phang vudng goc vai mit phang hinh chiéu bang
IT> goi la Iat phang chiéu bang, xem hinh 3-5.

Mt phang chiéu bang c6 céc tinh chat tuong tu nhu mat phang chiéu dung.
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Hinh 3- 5a Hinh 3-5b Hinh 3-5¢
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3) Mgt phing chiéu cgnh: Mit phang vudng géc véi mit phang hinh chiéu canh
I, goi la mat phang chiéu canh.

Mt phiang chiéu canh c6 db thirc trén hinh 3-6.

M3t phang chiéu canh thi chira duong thang song song véi truc x va ¢é hinh chiéu

canh suy bién thanh mot duong thang.

m, m,

ma .
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Hinh 3- 6a Hinh 3- 6b Hinh 3- 6¢

3.3.2 Mgt phéng dong miic

Mt phang dong mirc 1a mat phang song song véi mat phang hinh chiéu. Tuong
ing véi ba mat phang hinh chiéu, cé ba loai mit phang ¢éng mire, chung c6 dinh nghia
va céc tinh chat tuong tu nhau.

) Mgt phang mat: Mat phang song song vaéi mat phang hinh chiéu ding Iy goi
mat phang mit.

M3t phang mat c6 d6 thizc nhu trén hinh 3-7a.

Hinh chiéu bang suy bién thanh duong thang song song vai truc x: Ra// X.

Hinh chiéu dung cia mot hinh phang trén mat phang mat 1a bang hinh that (hinh
3-7h).

2) Mgt phang bang: Mt phang song song véi mat phang hinh chiéu bang 12 goi
mat phang bang. D6 thirc nhu hinh 3-8a, -8b.

3) Mt phang canh: Hinh chiéu dang, hinh chiéu bang déu 1a duong thang vudng
g6c Vai truc x, hinh chiéu canh caa mot hinh phang trén mat phang canh 1a bang hinh
that nhu trén hinh 3-9.
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3.4 Pwong thang va diém thudc mit phiang
3.4.1 Ménh dé lién thugc

Hai diém phan biét 1, 2 thuoc mat phang R, thi duong thang k (1,2) < R (va mdi
diém ek thi ciing eR )

Hai duong thang khac nhau a = k ciing thugc mot mat phang, néu cé mot cip hinh
chiéu cing tén cit nhau thi hai dudng thang d6 phai ¢t nhau: a x k, va tim duoc hinh
chiéu kia cua giao diém, néu c6 mot cap hinh chiéu cing tén la hai duong thang song
song, thi hai duong thang do trong khéng gian song song véi nhau.

3.4.2 Cac bai toan co ban
Bai toan 1:

Tim hinh chiéu con lai ciia duong thang k thuoc mat phang R(a, b) biét d6 thirc
ctiia mat phang R va mot hinh chiéu cua k (hinh 3-10).

Giai:
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Vi k va a dong phang, va ki x a = 13, tirc 1a k x a = 1 thi suy ra 12. k va b dong
phang vi ki x by = 21, tirc 1a k x b = 2, thi suy ra 22. N&i ka(1222) 12 hinh chiéu phai tim.
Bai toan 2:

Tim hinh chiéu con lai cua diém D thudéc mit phang R(a, b) biét d6 thic mat
phiang R va mét hinh chiéu caa D (hinh 3-11).

Giai:

V& mot duong thang k(D) thuoc mat phiang R(a, b) ¢ hinh chiéu dang 1a mot
duong thang ki(Di) nao do.

- Ap dung bai toan (1): k = R(a, b), da biét ki thi tim duoc k.

- Ap dung bai toan tim hinh chiéu cua diém thudc duong thang (muc 2-4-2) tim
duoc D2e ko.

Chuy:
Trong truong hop hai dudng thang xac dinh mat phang la hai vét thi cac dong tac

vé& cua loai bai todn nay van twong ty nhu bai toan néu trén.

Hinh 3-11a
Vidy 1:
Puong thang k thugc mat phang R ¢6 hai vét m, n va di c6 ki, tim ko (hinh 3-12a)

Khi giai can ghi rd: m=mi, n=nz, my=ny =x

Cap hinh chiéu cung chi s6 ki x mi = 1, tim duoc 12 € ma =X

Cap hinh chiéu ciing chi s6 ki x ("1 = x) =2, tim dugc 22 € N =n
Vidu 2:

Cho duodng canh AB (A1B1, A2B»), diém C € AB va Cie AiBy, tim Ca.

Xem hinh 2-14b, truong hop nay ta lap mat phang DAB, rdi tim hinh chiéu con
lai ciia diém C thudc mat phang DAB.
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3.5 Pwong thang dic biét cia mit phang
3.5.1 Pwong thang dong mirc ciia mgt mat phang

3.5.1.1) Pwong bing cia mit phang:

Dinh nghia: Puong biang cua mot mat phang 1a duong thang caa mit phang do
va song song vai mat phang hinh chiéu bang 1z (hinh 3-13a).

Tinh chat: Mot mat phang cét IT, thi ¢6 vo s6 cac duong bang song song nhau
va song song véi vét bang caa no.

Trén do thac cua mot mat phang, khi can vé mot duong bang dau tién, trude hét
ngudi ta vé hinh chiéu dung caa n6 1a mot duong song song Véi truc X, , roi suy ra hinh
chiéu bang cua duong bang dé: vi du 3-13b, cho miat phang R(A,b). Hay vé duong bang
ctia mat phang.

3.5.1.2 Pwong mit cia mit phang c6 dinh nghia, tinh chit va cach vé tuong tu
nhu dudng bang cia mit phang. Trén hinh 3-14, muén vé mot duong mat dau tién caa

mat phang ta v& hinh chiéu bang f2(Az) song song véi truc x

b
4 € VL
hy
| b2 A/
A, | b,
h f
i A
02 2
Hinh 3-13a Hinh 3-13b Hinh 3-14

3.5.2 Pwong déc nhdt ciia mdat phang
3.5.2.1. Puong déc nhat ciia mit phang R ddi véi miat phiang hinh chiéu bang IT
Dinh nghia: Puong doc nhit cua mat phiang R d6i voi mit phang hinh chiéu
bang IT, 1a duong thang thudc mat phiang R va vudng goc véi vét bang (hodc duong

bang) cua mit phang R d6. Xem hinh 3-15a.
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Hinh 3-15a Hinh 3-15b

Tinh chdt:

- Mot mat phang R cat IT, thi trén R ¢ v s6 duong doc nhat doi voi ITo. Cac
duong thang nay song song véi nhau.

- Hinh chiéu bang duong dbc nhat dbi vai Iz thi vudng goc voi hinh chiéu bang
duong bang (hinh chiéu bang vét bang) cua mat phang (4p dung dinh Iy hinh chiéu cua
goc vubng muc 2-7).

- Goc (dudng doc nhat ndy va mit phang I, ) = géc (mit phang R, mat phang I1,)

= goc (EF, I,) xac dinh theo phuwong phap tam giac vudng

Tir d6 suy ra cach vé duong doc nhat caa mat phang R véi Ilz; néu da c6 hinh
chiéu bang duong bang cia mat phang R, thi vé hinh chiéu bang cua duong dbc nhat
vudng goc véi hinh chiéu bang ciia duong bang do, tir d6 suy ra hinh chiéu dimg duong
dbc nhét theo bai toan muc 3-4-2.

Vi du:

V& duong doc nhat ciia mat phang da cho voi mat phang hinh chiéu bang, xem
hinh 3- 15b.

Pau tién v& duong thang E2F2 L n; 12 hinh chiéu bang duong doc nhat cua mat
phang (m, n) véi Iz....

3.5.2.2 Puong doc nhat cia mit phang R ddi véi mit phang hinh chiéu ding IT;
Ciing twong tu duong dbc nhat véi mat phiang Iz (Xem hinh 3-16). C6:
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- Hinh chiéu dang caa duong dbc nhat d6 vudng goc véi hinh chiéu dimg duong
mat cia mat phang do...

- Goc (duong dbc nay va mat phang IT;) = goc (mat phang R, mat phang ITy).

£y Q fr
F
] /7,

Hinh 3-16a Hinh 3-16b

3.6 V& mit phiang song song véi mat phang - tim giao tuyén hai mit phiang
3.6.1 Vé mat phang song song

Can van dung dinh nghia hai mat phang song song va cac dinh ly vé hai mat
phang song song, véi cha'y rang: hinh chiéu cua hai duong thang song song (khong song
song véi hudng chiéu) 1a hai duong thang song song hoic tring nhau.
Vi du:

Trén hinh 3-17 cho mat phang Q bang vét va diém A. Hay biéu dién bang vét mat
phang R(A)//Q di cho

4
! , 0/
Ay
R« }
\ n l
q
2 h A 2
2
Hinh 3-17a Hinh 3-17b

Gidi: Xem hinh 3- 17a
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Mt phang Q 1a mat phang bat ky. Dé giai bai toan ta tién hanh cac budc sau:

- Qua A vé duong thang h(A)/n(Q).

- Tim diém B = h x ..

- Qua B v& vét dang m(R) // m(Q); m(R) cat x & Rx.

- Qua Rx vé n(R) // n(Q).

Hinh 3-17b, Q 1a mit phiang chiéu dang, thi mit phang R(A) // Q duoc biéu dign
bsi Ru(A) // Q1.
3.6.2 Tim giao tuyén cia hai mgt phing

Giao tuyén cua hai mat phang 13 mot duong thang. Dé tim giao tuyén do trén dd
thuc:

Truong hop dic biét co thé dya vao tinh chat mat phang chiéu ¢ mot hinh chiéu
suy bién thanh duong thang.

Truong hop bat ky c6 thé tim hai diém chung cua hai mat phang, hoac mot diém
chung va hudéng song song véi giao tuyén.
Bai toan 1

Cho hai mit phang R va Q, trong d6 c6 it nhat mot mit phang chiéu (chang han
mit phang RLIT2). Tim giao tuyén g = R NQ.

Giai: Xem hinh 3-18a.

Vig=RnQnéngc RvaRlIlinéngi=R.Vig=RNQnéngcQ.

Biét gi = Ry thi tim dugc g2 nho bai todn vé duong thang thuoc mit phang.

b, 2[ ﬁ/‘:'g,

o 9y
N 0,
o
2" 1 s
by~ 2, 9,
Hinh 3-18a Hinh 3-18b Hinh 3-18¢

R0t ra qui tac:
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Mt phang chiéu diing R cat mot mit phan nao dé, thi hinh chiéu dng cua giao
tuyén da biét, 1a mot duong thang tring véi hinh chiéu dung suy bién R1 cia mat phang
chiéu dung.

Ciing twong tu nhu thé:

Mt phang chiéu bang cat mot mat phang nao dé thi hinh chiéu bang cua giao
tuyén da biét, 1a mot duong thang trung vai hinh chiéu bang suy bién cua mat phang
chiéu bang (nhu trén hinh 3-18b).
cha y:

Trong trudng hop hai mit phang da cho 1a hai mat phiang chiéu R, Q thi giao
tuyén g duogc chi ra trén hinh 3-18c.

Bai toan 2

Tim giao tuyén hai mat phing bat ky Q(a, b) va R(c,d).

Giai: Xem hinh 3- 193, b.

Trong trudng hop hai mat phang bét ky, chwa biét mot hinh chiéu nao cua giao tuyén,
c6 thé ding phuong phap mat phang phu trg dé tim dém chung cta hai mat phang do.

Thir tu 1a: Tw cho mét mat phang chiéu ding o véi hinh chiéu suy bién 1a mot duong
thang ou. Tim giao tuyén phu k = (mit phang chiéu o) x (mat phang Q) (theo bai toén 1) val
= (mat phang chiéu o)) x (mat phang R) (theo bai toan 1) vi & day o L ITy, thi ki =11= ou, cho
nén, néu kz X Iz =l 12 hinh chiéu bang cua diém chung I = k x I. Tir Iz suy ra l..

Dung mét mat phang chiéu phu tro o' nita va tim dugc J = K' x I'; twong ty nhu trén

N&i duong thang 1J, d6 1a giao tuyén hai mat phang Q va R.

Chu y:
Néu mat phang a’//o thi K'//k 1a I'/1.
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3.7. Vé duong thang song song véi mit phing tim giao diém dwong thing véi mit phang.
3.7.1. Vé dwong thang song song véi mdt phang.

Dé giai duoc nhitng bai todn vé song song, can van dung dinh nghia, cac dinh Iy
vé duong thang va mit phang song song, ciing can chd y stir dung két qua: hinh chiéu
song song cua hai dudng thang song song 13 hai dudng thang song song.

Vi du:

Trén hinh 3-20 cho mot diém A va hai mat phang: mit phang chiéu Q, mit phang
bat ky R(a, b). Qua A, hdy vé dudng thiang song song véi hai mat phang nay.

Giai: Xem hinh 3-20.

Tim giao tuyén g = a x R (&p dung bai toan 1), qua A, vé& dudng thang k(A)// g.
3.7.2. Pwong thang cdt mdt phang
Bai toan:

Trén hinh 3-21, cho duong thang bat ky k va hinh phang A ABC. Tim giao diém
| gitra duong thang k va hinh phang ABC, xét thay khuat duong thang k véi hinh phang.

Giai:

Tim giao diém:

Mot duong thang bat ky cat mot phang bat ky thi chua biét mot hinh chiéu nao
cua giao diém.

C6 thé dung phuong phap miat phang chiéu phu tro qua k, néu k khéng song song
Voi Is.

C6 thé 1a;: xem hinh 3-21a, b:

Dung mat phang R(k) LITsthi Ry = kg

Tim giao tuyén phu g = R x Q(ABC), 4p dung bai toan 1 ¢ trén.

Tim giao diém | = g x k.

Hinh 3-20 ) Hinh 3-21a Hinh 3-21b
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Xét thay khuat:

Phan hinh chiéu cua duong thang k nam ngoai dudng bao quanh hinh chiéu tam
giac, thi trong thay trén mdi hinh chiéu.

Doan con lai cia mdi hinh chiéu caa dudng thang k nam trong dwdng bao quanh
hinh chiéu cua tam giac thi phai xét xem phan nao thay phan nao khuat.

Néu duong thang k x AABC = 1, thi k s& chéo nhau véi AB  mat phang Q(ABC)
khi AB khong di qua L. Hai duong thang chéo nhau c6 hai diém cuing tia chiéu dang 1 =
31 = ki1 X A1B1.

Theo két qua & muc 2-6-3b; tia chiéu ding tir ngoai vao thi diém 31 (thudc ki) thay.

Do d6 doan 3111 thay, doan con lai 1121 khuat.

Sy thay khuat caa hinh chiéu bang ciing xét twong tu.

Puong k va AB chéo nhau c6 hai diém cuing tia chiéu bang 52 = 62 = A2C2 X ka.

Theo tia chiéu bang tir trén xudng thi diém 5 (thudc kz) bi khuat , do d6 1252 bi
khuat, doan con lai 124, thay.

Trwong hop dac biét:

1. Trong truong hop tim giao diém cua dudng thang va mat phang, trong d6 co
duong thang chiéu hay mat phang chiéu, van cé thé ap dung mit phang chiéu phu tro
R(k) dé tim giao diém I.

2. Nhung c6 thé theo cach: da biét mot hinh chiéu cua giao diém.

a) Puong thang chiéu k cit mat phang bat ky R tai | (hinh 3—22a) thi 11 =k da
biét va | € mit phang R, tim duoc |2 theo bai toan diém thudc mit phang.

b) Mit phang chiéu dung R x duong thiang bat ky k tai 1 (hinh 3-22b) thi hinh
chiéu dung cua giao diém chinh 1 1:=ki X R1 di biét. | ek va biét I1 = ky x Ry thi tim

duoc I, theo bai toan diém thuge duong thang.

/
/ VA
k=] [

ar b, -
b~ b
% 4, 2
/(2 /}2/
Hinh 3-22a Hinh 3-22b Hinh 3-23a Hioh3.23b
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Tim giao tuyén hai mat phiang bat ky bang cach dung bai toan tim giao diém
duong thang bat ky va mat phang bat ky.

Tim giao tuyén hai mat phang bat ky Q(a, b) va R(c, d).

Giai:

Theo hinh 3-23a, ¢6 thé dudng thang a cat mit phang R tai I, duong thang b cat
mit phiang R tai J, duong thang ¢ cat mat phang Q tai K, duong thang d cat mat phang Q
tai L. Ap dung bai toan tim giao diém cua duong thang bt ky va mat phang bat ky, mdi
lan tim dugc Mot trong 4 giao diém d6. Tim 14y 2 trong 4 diém d6, ndi 2 diém lai, d6 1a
giao tuyén phai tim (hinh 3-23b). Tim dugc duong thang ¢ cat mat phang (a, b) tai K,
duong thang d cit mat phang (a, b) tai L, duong thang KL 1a giao tuyén caa mat phang
(a, b) va mat phang (c, d).
3.8. Pwong thiang va mit phang vudng goc
3.8.1. Cdc dinh nghia, dinh ly vé dwong thang va mgt phang vudng goc

Dinh nghia:

Puong thang vudng goc voi moi duong thang cua mat phang 1a duong thang
vubng goc voi mit phang do.

binh ly:

Néu mot duong thang k vudng goc véi hai duong thang giao nhau thuoc mat
phang R, thi duong thang k va mat phang R vudng goc véi nhau.

Dinh Iy vé dé thirc ciia mgt dwong thang k vudng goc véi mét phang R:

Pé mot duong thang k (khdng song song vai ITs) va mot mat phang R vudng goc
Vv6i nhau, diéu kién it co va du 1a (hinh 3-24):

Hinh chiéu dting cua duong thang k 12 k1 phai vudng goc vai hinh chiéu dung vét
dang (hoac hinh chiéu dung dudng mat) caa mat phang.

Hinh chiéu bang cua duong thang k 12 k2 phai vudng gdc véi hinh chiéu bang vét
bang (hoac hinh chiéu bang duong bang) cua mat phang.

M6t mat phang R vudng goc véi duong thang ddng muc, thi R 1a mot mat phang
chiéu twong wng (hinh 3-25c, b, a).

Hinh 3-25a: Mat phang vuéng goc véi dudng mat 1a mot mat phang chiéu ding.

Hinh 3-25b: Mat phang vudng goc véi duong bang 13 mot mat phang chiéu bang.

Hinh 3-25c: Mat phang vuéng goc véi canh 1a mot mat phang chiéu canh.

35



Hinh 3-24 Hinh 3-25a Hinh 3-25b Hinh 3-25¢

A,R
Ay Gl

RO
f
£
)(32 /
% 2.
/’2 / s 2
Hinh 3-26 Hinh 3-27 Hinh 3-28
3.8.2. Bai toan

Cho diém A va mat phang R(h, f). Hay dung duong thang k(A) vudng goc véi
mat phang R(h, f) (hinh 3-26).

Vi trén mit phang R da c6 duong bang h, va dudng mat f cit nhau nén co thé
dung Ki(A1)L fi; K2(A2)L h2 theo ménh d&& muc 2-7, duong thang k L f, do d6 k L mat
phang R(h, ). Suy ra ki, kz 1a do thirc cau dudng thang k vudng goc véi mit phang R da
cho.

* Néu trén mat phang R ¢6 phuong caa dudng bang, duong mat thi phai vé duong
bang, dudng mat.

Bai toan:

Cho duong thang 1(11, l2) va diém B. Hay vé mot mat phang R(B)L1

Giai: Hinh 3-27:
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V& mét duong f1(B1) L 11, vE f2(B2) // x.

Ve mot duong hz2(B2) L 1z, v& hy(By) // x.

Hai duong thang cét nhau f, h. Xéc dinh mat phang R vudng géc véi duong thang .

Ch y:

Hai hinh chiéu cua dudong mit nay duoc vé doc 1ap nhau. Hai hinh chiéu cua
duong bang nay dugc vé doc 1ap nhau.

Trong chwong trinh ¢4 nhiéu bai tap can van dung nhiing két qua vé tinh song
song, tinh vudng gobc...

Vi du:

Cho mat phang R (¢ day R L 1) va duong thang k. Tim trén k diém cach mat
phang R mot doan bing a d3 cho (hinh 3-28).

Giai:

Tap hop tat ca cac diém cach mat phang R mot doan a 1a 2 mat phang o va p song
song va cach R mot doan bang a. Dung o, . Tim giao diém I = axk; J=p x k; I, J1a
diém can tim.

Trong khéng gian, tap hop cac diém cach déu hai mit phang hinh chiéu Iz, T1 ¢6
hai mat phang phan giac, cd thé ndi mot chat vé ching nhu sau:

Mt phang phan giac 1: Biém A thuoc mat phang phan giac mot, duong thang k
thudc mit phang phan giac I, ¢6 do thire nhu trén hinh 2-29a: hai hinh chiéu cua A, k doi
xang nhau qua truc x. Tir d6 ciing suy ra do thuc cua duong thang d song song véi mit
phang phan giac mét, thi goc nghiéng cia di va d; vai x bang nhau, mat phang R vuéng
g6c v6i mot duong thang cua mit phang phan giac mot.

Mot duong thang k song song k song song véi miat phang phan giac thi goc gitra
duong thang k voi mat phang hinh chiéu IT; bang goc gitta dudng thang k véi mét phang

hinh chiéu TITa.

Hinh 3-29a Hinh 3-29b



PHAN 2.

4.1. KHAI NIEM VE TIEU CHUAN

VE KY THUAT

Chuong 4

QUY CACH BAN VE

Tiéu chuan hoa 1a viéc dé ra nhitng mau muc phai theo (Tiéu chuan) cho cac san

pham x4 hoi; viéc nay rat can thiét trong thuc té san xuat, tiéu dung va giao luu quéc té.

Cac Tiéu chuén dé ra phai c6 tinh khoa hoc, tinh thyc tién va tinh phap 1énh nham

dam bao chit lugng thdng nhat cho moi san pham trong mot nén san xuét tién tién.

Theo da tién bo cua cong nghé, mot sé Tiéu chuan co thé duoc stra dbi hoic bod

sung sau mot thoi gian str dung.

Hién nay trong pham vi t6 chirc quéc té, co cac Tiéu chuan ky hiéu 1SO. O Viét

Nam c6 cac Tiéu chuan Nha nudc ky hiéu TCVN viét sau ky hiéu nay la sé tha ty cua

Tiéu chuan va nim ban hanh n6. Nhung Tiéu chuin dau tién caa hé thong TCVN (tur
TCVN 2-74 d&én TCVN 19-85) c6 lién quan dén ban vé ky thuat dugc ghi trong tap Hé
théng tai liéu thiét ké.
4.2. KHO GIAY
Theo TCVN 2-74, céc khd gidy chinh dugc sir dung gom co:

Ky hiéu kho ban vé 44 24 22 12 11
Kich thudc (milimet) | 1189 x 841 | 594 x 841 | 594 x 420 | 279 x 420 | 279 x 210
Ky hiéu kho gidy A0 Al A2 A3 A4

Con s6 ky hiéu kho gidy thé hién boi s6 cua hai kich thude kho gidy 11 chuan c6
kich thuoc: 297,25mm x 210,25mm
Co s& dé phan chia la kho gidy A0 (c6 dién tich 1m?). Khd nho nhat cho phép
ding 1a khd A5, do kho A4 chia d6i ¢6 kich thudc 139 x210

43.TY LE

TCVN 3-74 quy dinh chi st dung nhitng ty 1€ ghi trong déy sau:

Nguyén hinh 1:1
Thu nho 1:2
Phong to 2:1

1:25 14
251 4:1

1:5
5:1

1:10 1:15
10:1  20:1...

Nhiing ty 18 d6 néi 1én ty sb giira kich thudc vé va kich thudc thyc.
Vidu: TL 1:2
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4.4 KHUNG VA KHUNG TEN

Khung duoc ké cach I& trang gidy 5mm, riéng 1& dung dé 1am gay dong tap thi ké
céch 18 25mm.

Khung tén dugc ké & goc dudi bén phai cua to gidy, va co kich thude ding nhu
quy céach:
4.5. CHU VA CHU SO

Cac chit, chir s6 va dau trén ban vé& duoc viét theo bang mau hinh 1 — 2 (trich tur
TCVN 6-85).

C6 cac khd quy dinh goi theo chiéu cao h (milimet) caa chir hoa in nhu sau:

25 35 5 7 10 14...

Céc huéng dan viét chir duoc trinh bay trong ludi ké 6 bo trg (hinh 1-2) dudi day
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Mau ch& va cha so':

.l""ll..l:.'..ll'...l‘l.
[1d

'l'".ll.’l"'ll"’.
l-.lll' 11

i

- e "
2 & T o

IL_;70

..l 11717 '.””.l.l....":: '.l.lll
"'m .
‘..:, jaeey s l, a2 22 . H a8 'v: 2.

g"ll
s

!’7 i

""' ’:l"”’l' ANSNENNNE INa

P4 I :llllu
LH

mm:: i f i "e’:’i

l.l.l"::.:'l::::..::’l:lll'. L]

2O TY

: l.:.'.l.' l’ll'." ENSNE

.l:l.'-' 7 £
J%? i _ﬁ f?"‘

L1

..,.' .’.. ..'.'...'.ll.. .‘
T

TCVN 6-85 quy dinh ch@,so'vé du viét trén cdc
bdn vé va tai lidu ky thudt cud fat cd cdc nganh
cong nghiép va xay dung .

140

20 30 15

VE HINH HOC

f% Ngudi vé| Ng~xudn Anh | 20-9

-:
% Kiém tra —*
| o
H i i S
L Trutng dai.hoc Bdch khoa Ha.ndi 3 Bl 56 1
| 25 !

Hinh 4.2

40



4.6. PUONG NET
Cac loai nét thuong dung trén ban vé co khi va cong dung cia ching duoc néu
trong bang 4-1, dua theo TCVN 8:1993 (trang sau)
Chiéu rong cac nét s,s/2 dugc chon xap xi trong quy dinh sau:
0,18 025 03 05 0,7 1...
Cac nét sau khi to dam phai dat dugc sy dong déu trén toan ban vé vé do den, vé
chiéu rong va vé nét cach v& (bé dai nét gach, khoang cach hai nét gach...); hon nita, cac

nét déu phai vuéng thanh sic canh.

Bdng 4.1

S& Tén nét vé Cdch vé Chiéu Céng dung
T réng
1 | Nét lién dam — 7| s |Dumgbaothy
2 | Nét lién manh sl | Dudng giéng, dudng kich thudc,

: d.gach gach, dubmg chuyén ug,"
3 | Nét chdmgach manh ~16 3 sy | Dudng truc, dudng tam

) [ ] - [
4 Nét luon an& _~—, e~ sf2 DIIM& cét lia***
5 | Netdm = _TE_ | 2 | Duomgbackhust
6 | Nétchsmgachdam | =" I | /2 | Dudng bao phén tir trusc mat cét -
7 - | Nét hai chfm gach ~15 5 {8 s/2 | Dudng bao phdn lan can,vj tf gibi
[ ]- 5 I han

* Tren céc ban v& thudng gap, chiéu rong s 1y = 0,5 mm.
. ** Pudmg chuyén ti€p v& thay cho glao tuyén vi c6 géc lugn R ( Hinh 1-3b ).
24 Hojc dung nét dich dic Ar A,

. Hinh 1-3 néu mot vai vi du vé ing dung c4c loai nét d6 vaq céc hinh biéu dién :
1 e. <l P

i
/Xl

§ IR @ :
CASSIAS SIS LD, \

ANV 3

a/
Hinh 4.3

228
L

4.7. KY HIEU VAT LIEU
Ky hiéu trén mat cat cua cac vat liéu thudng thay ¢ ban vé co khi (hinh 4-4) duoc
trich dan tr TCVVN 0007:1993.

227 B

role

Phi kim loai Chét trong suo't
Hinh 4.4
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Céc duong gach gach (cho kim loai) v& bing cac nét lién manh céch nhau 0,5-2
milimet, nghiéng 45° v&i dudng nam ngang; cach vé nay phai gidng nhau trén moi mat
cit cuia cung mat chi tiét may.

Néu cé nhiéu chi tiét nam ké nhau, can phan biét cach vé& khac nhau (hinh 4-5a).

‘ i ‘ 60"
8/ b/ c/
Hinh 4.5

Truong hop ca biét: Mt cat vé hep dudi 2 milimet thi cho phép td den & giira (hinh
1-6b). Mat cat c6 dudng bao nghiéng 45° (triing voi phuong gach gach) thi cho phép doi
phuong gach nghiéng 60° hoic 30° (hinh 4-5c¢).
4.8 GHI KiCH THUGC

TCVN 5705:1993 trinh bay cach ghi kich thudc va sai Iéch gidi han kich thudc
trén ban v&. Tur d6 rat ra cac quy dinh cha yéu ghi kich thudc cho chi tiét may nhu sau:
4.8.1. Quy dinh chung:

e Don vi do chiéu dai 1a milimét; khdng ghi thiz nguyén nay sau con sé kich thuéc.
Trong truong hop dac biét ma phdi dung cdc don vi khac mm thi phai c6 don vi kém
theo sau con sé kich thudc.

e CoNso kich thude dwoc ghi 1a sé do thuc cua vat thé, nd khdng phu thuge gi vao ty 1¢
cua hinh veé.

e S lwong cdc kich thuéc ghi Vira dii dé xdc dinh dg 16m cia vat thé; méi kich thudc
chi ghi dwoc mét lan.

e NOi chung mét kich thuée dwoc ghi 3 thanh phan la: dwong giéng, dwong kich
thwéc, con sé kich thieoc (hinh 4-6). Dé tranh lam lan, cac con sé kich thwéc phdi

Viét diing chiéu quy dinh nhu trén hinh 4-7 va khéng dwoc d@é bat ky nét vé nao cat

qua con sé.
& ’ 8
?_2&; NL /\
68X 3 ¢
K /
iy 6s
-~ 68 a’/ b/
Hinh 4.6 ' Hinh4.7

B. Cdc cdch ghi thuong gdp



4.8.2 Cac cach ghi thwong gap:

1. Chiéu dai cac doan thang song song duoc ghi tir nho dén 16n (hinh 4-8a). Chiéu
dai qua Ion, qua nho hoic & dang d6i xtmg duoc ghi nhu 13 cac truong hop ngoai 18 trén
hinh 4-8b, c, d/

48
200 ’ ,4‘3 =]
]
- ——
ar” b =

Hinh 4.8
2. Buong tron hay cung tron lén hon 180° dugc xac dinh bai duong kinh cua no;

:

Viét trudc s do duong kinh 1 ky hiéu & (phi). Cach ghi dudng kinh 16n, nhé nhu ¢ hinh
4-9a, b/

242

o oc0 210
Y E% vi2 ! i’*

Cas bs Hinh 4.9

Cung tron bang hoac nhé hon 180° dugc xac dinh boi ban kinh cua no; viét trude sé do
ban kinh la ky hiéu R. Cach ghi ban kinh 16n, nhé nhu & hinh 4-10a,b/

Hinh 4.10 Hinh 4.11

3. Hinh cau hay céc phan cua cau dugc ghi kich thude nhu quy dinh thi 2 & trén
cong thém chit “Cau” (hodc dau hiéu @) trudc ky hiéu & hay R. Xem hinh 4-11.
4. Hinh vudng, mép vat 45° co 2 kich thudc dugc ghi két hop theo kiéu hinh 4-12

16x16 | hodc O 16

Hinh 4.12
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Cha thich: Trén hinh 4-12a/ dung d4u hiéu x nét lién manh dé phan biét mat
phang véi mat cong (theo TCVN 5-78).

5. Nhiéu phan tir giéng nhau va phan bb déu dugc ghi kich thuéc ngan gon nhu
trén hinh 4-13:

415’8 hodc
4x@8

D

gy

8 7x12=(84)
100

a/

Y

Hinh 4.13

Chay: Cac thm cua 4 15 &8 trén hinh 4-13b/ duoc dinh vi bang cac giao diém cua
duong tron @60 va hai duong kinh nghiéng 45° vé hai phia d6i voi dudng nam ngang.
Gap nhiing trudng hop cu thé khac ngoai cac cach ghi kich thude néu trén day,

doc gia can xem trong TCVN dé ghi cho ding.
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CHUONG 5
VE HINH HQC

Khi thuc hién mot ban vé k§ thuat, mudn v& bat ci hinh nao bang thudc va
com-pa, ngudi V& ciing phai biét cach tién hanh theo mot trinh ty dung hinh hop ly.
Chuong nay trinh bay mét s6 hiéu biét vé dung hinh hinh hoc phang can biét cho cong

viéc d6 ngoai nhitng dong tac dd quen thudc & truong phd thdng.

5.1 CHIA PEU POAN THANG VA PUONG TRON

5.1.1 Chia doan thang Iam n phan déu nhau (n 1a s tu nhién 16n hon 2)
Vi du dé chia doan thang AB 1am 5 phan déu nhau, ta thuc hién nhu trén hinh 5-1:
- Tir diém dau B (hoic A) vach mat tia Bx nghiéng

véi AB mot gée nhon nao dob.

Dit trén Bx ké tir B ndm doan bang nhau theo mot
khau do com-pa ly tiry ¥ dé c6 cac diém chia 1,...,5.
- N6i diém chia cubi cung (diém 5) véi diém dau con

lai cua doan thang, ta c6 doan 5-A.

Vach cac doan thang song song véi doan 5-A di qua

tirng diém chia bang cach truot 8-ké theo mot thudc khac git

Hinh 5.1

c6 dinh; cac duong song song d6 cit AB & nhitng diém can
tim.
5.1.2. Chia dwdng tron lam 5 phan déu nhau (hinh 5-2a/ trang sau)

buong tron tdm O, ban kinh R ¢6 hai duwong kinh AB,CD vudng géc véi nhau.
Dé xac dinh duogc chiéu dai canh Cl cua hinh ndm canh déu ndi tiép duong tron nay,
nguoi ta lam nhu sau:

- Tim diém giira E cua OA bang cach vé dudng trung tryc.

- Vach cung tron tam E, ban kinh Ry = EC; cung nay cat OB ¢ diém F.

- Vach tiép cung tron tam C, ban kinh Rz = CF; cung nay cat duong tron & 1. V6i
Cl, dé dang tim cac diém chia con lai.

Céch vé& d6 cho két qua chinh xac:

Re= Cl =R v/10 — 25 Vi Ri = EC = -R V5 = EF dan t6i OF = -R (V5 - 1)
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Cung tron bang hoic nho hon 180° duoc xac dinh bai béan kinh cua né, viét truée
s6 do ban kinh 1a ky hiéu R. Cach ghi ban kinh 16n, nho nhu ¢ hinh 4-10a,b/.
5.1.3. Chia dwdng tron [am 2n+1 phan déu nhau (n 12 sb tu nhién 16n hon 2)

Vi du hinh 5-2b/ trinh bay cach chia duong tron duong kinh ABLCD lam bay
phan déu nhau (n=3) theo cac budc nhu sau:

- Chia duong kinh CD 1am 7 phan déu nhau theo cach di néi 6 trén dé duoc cac
diém chia 1...6.

- Vach cung tron tdm D ban kinh DC; cung nay cit dudng AB kéo dai vé hai phia
tai cac diém E,F.

- Ttr E va F vach hai chum tia di qua cac diém chia lé (hoic chan), ta c6 cac diém
LIV, 1, L,V trén duong tron — d6 1a cac diém phai tim, ciing véi D thanh 7 diém —

cach chia nay cho két qua gan dung.

Hinh 5.2

5.2. VE PQ DOC, PQ CON
5.2.1. P$ déc:
Do dbc cia duong thang AB so véi dudng thang AC 14 1, né duoc xac dinh bang

tang cta goc giita hai duong thang do:

i =tga = &
g AC
Z1:10 B, = 1:20 é
A d'.'} $ —_’—-?ac ﬁr )
a/ b/
Hinh 5.3
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Hinh 5-3a/ trinh bay cach vé dudong AB c6 d6 dbc i=1:10 so véi duong nam
ngang trong d6 dat AC=10 don vi do va BC=1 don vi do va BC=1 don vi do dé hop
thanh tam giac vuéng ¢ C.

Do dbc duoc ky hiéu bang dau £ c6 vach nghiéng theo huéng déc. Trén hinh
5-3b/ quy dinh chi v& 1 duong chuyén tiép nét manh & hinh chiéu cua chi tiét c6 d6 doc
nho - theo TCVN 5-78 thi dudng nay tng véi diém chan déc.

5.2.2. B¢ con:
Do con k duge xac dinh trén mot hinh nén cut, nd bang ty sé gitra hiéu hai duong

, N o) D—d
kinh va chiéu cao. k = —

1
LS
> o 55 ” R e o -«)—@-
ed, rR3 | .
Hinh 5.4

T hinh 5-4a, trén d6 v& d6 con k = 1:5, ta rut ra lién hé gitra k va i nhu sau:
k= 2% =21 =21ga =2i Hosci= <=1
L 10 2 10

Vi vay mubn vé d6 con k, nguoi ta dung hai dudng nghiéng ddi xang nhau qua
truc; mdi duong nghiéng nay c6 do dbc i=k/2. Ky hiéu do con bang dau hiéu tam giac
can c6 dinh theo hudéng dinh hinh con can ghi.

Hinh 5-4 trinh bay quy wéc vé hinh chiéu cta phan chi tiét co do con nho, trén d6
chi c6 duwong tron nét lién manh &ng voi ddy nhé cua hinh nén cut (theo TCVN 5-78).
5.3. VE NOI TIEP

Trén hinh v&, dé dat duoc su tron déu caa nét vé ¢ nhitng chd chuyén tiép tir
duong thang sang cung tron hoic tir cung tron nay sang cung tron khac, nguoi v& phai
xéac dinh dung tAm ctia cung ndi tiép va cac tiép diém. Mubn vay, ngoai cac dong tac vé
tiép tuyén ciua dudng tron da quen thudc & trudng pho thong, nguoi vé can &p dung thao
3 truong hop ndi tiép co ban sau day:

5.3.1. Noi tiép hai dwong thing bang mét cung tron ban kinh R (hinh 5-5)
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- Tam O cua cung tron R duoc xac dinh boi giao diém cua hai duong thang song
song véi hai duong thang da cho va cach hai duong thang nay mot khoang bang R.

- Céc tiép diém T1 va T2 la chan cua cac duong vudng goc ha tir O xudng hai
duong thang da cho.

Cung ndi tiép duoc vach trong gidi han Ti-To.

6o/ _
Hinh 5.6a

5.3.2. Néi tiép hai cung tron biang cung tron ban kinh R (hinh 5-6)

Hai cung tron da cho ¢6 tim O1, O va béan kinh Ry, R2. Cung néi tiép trong gitra
chiing c6 tam O va cac tiép diém T1, T2; cac diém nay dugc xac dinh nhu trén hinh 2-6a:

- Tam O 1a giao diém cua hai cung tron phu: mot c6 tdm Oy, ban kinh R + Ry va
mot co tdm Og, ban kinh R + Ra.

- Céc tiép diém T1, T2 nam trén hai duong ndi cac thm Oz va O..

Truong hop ndi tiép ngoai (hinh 5-6b trang sau) thi ban kinh céc cung tron phu
phai lay 12 R — R1 va R — Rz. Truong hop ndi tiép nira trong nira ngoai thi 1y béan kinh
mot cung tron phu la R + Ry va cung kia l1a R — Rz (hinh 5 — 6¢).

5.3.3. Néi tiép dwong thing va cung tron bang cung tron ban kinh R (hinh 5-7)

Cung tron di cho ¢6 tdm O1, ban kinh R1. Tir hai truong hop néi tiép noi trén, ta
hiéu ngay rang & day tam O ciia cung ndi tiép sé 1a giao diém ciia mot cung tron phu va
mot duong thang song song véi duong thang da cho.

Néu cung tron R ndi tiép ngoai vai cung tron Ry, thi ban kinh cung tron phu phai
lAy 1A R - Ry.

o R+R:
Q,\
7

Q

>

Hinh 5.6 Hinh 5.7
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5.4. VE MQT SO PUONG CONG HINH HQC

Nhitng duong cong hinh hoc nhu dudng sin, dudng than khai, duong xody 6c¢
&c-si —mét, cac dudng cO-nic... thuong thiy 1a duong bao hoic 1a giao tuyén trén ban vé
co khi. Dé t6 ddm chung, ngudi ta ding cac thudce cong sau khi di xac dinh dwoc nhiéu
diém cua ching theo mot cach nao d6. Ngoai ra ciing ¢6 mot vai dudng cong duoc vé
gan dung bang com-pa.

Dudi day trinh bay cach vé mot sé duong cong phang hay gap trong qua trinh hoc Vé:
5.4.1. E-lip dwoc vé gin ding biang com-pa (hinh 5-8)

Céch vé& nay chi &p dung khi hai duong kinh lién hiép AB,CD cua e-lip bang nhau
va déu hop véi dudng nam ngang goc 30°.

Tu cac diém A,B,C,D dung hinh thoi cé cac canh song song véi CD va AB, khi
d6 hai dudng chéo cua hinh thoi 1a dudng nam ngang 3-4 va duong thang dang 1-2. Ly
cac diém 1, 2, 3,4 lam tam dé vach 4 cung tron tiép xdc  nhau & A, B, C, D trong d6 3, 4

1a cac giao diém cua duong nam ngang véi cac duong thang 1-C va 1-B.

Hinh 5.8 Hinh 5.9

5.2.2. E-lip vé qua 8 diém (hinh 5-9)

Ngoai 4 diém A, B, C, D 1a cac diém dau hai truc lién hiép da cho cua e-lip, nguoi
ta xac dinh 4 diém khac nhu sau:

- Qua 4 diém dau A, B, C, D dung cac dudng song song véi CD va AB, dugc hinh
binh hanh MNPQ véi hai duong chéo la MP va NQ.

- Trén nira mot canh caa hinh binh hanh, dung tam giac vuéng can — chang han
tam giac AEM vudng & E, roi lay A 1am tam vach cung ;
tron ban kinh AE; cung nay cat canh MQ ¢ F va G.

- Tu Fva G V& hai duong song song véi AB; hai )

duong nay co 4 giao diém véi cac dudng chéo hinh XK "
3
9 - > 1. d
binh hanh. D6 1a 4 diém phai tim. *
Hinh 5.10
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Mubn t6 dam e-lip, trudc hét ndi so bo 8 diém bang nét chi mo V& tay, sau do sir
dung mot thude cong theo cach dat tring tirmg doan thich hop dé t6 dam dan dan; nén c6
y nhé dung 13p lai cac doan cong khi gap hinh di xang.

5.4.3. Pwong than khai vong tron 1a duong cong phiang dwoc tao nén do mot diém c
dinh cia mot duong thang khi duong nay lan khong truot trén mot duong tron co so
(duong Kinh d).

O hinh 5-10, cac diém 1...8 clia dudng than khai dugc xac dinh trén cac tiép
tuyén ctia duong tron bang cach dat lan lugt 1 dén 8 doan chia % (liy gan ding bang
chiéu dai day cung gita hai diém chia tdm cta dudng tron). Sau d6 ndi lién cac diém Ay
lai.

Néu muén ¢6 nhiéu diém hon dé néi thi chia dudng tron co s¢ 1am 12, 16... phan
déu, ta s& vé& duoc nhiéu tiép tuyén hon dé dit cac doan chia.

5.4.4. Pwong sin:

Puong cong phang ¢é dang dudng y = A.sin o duoc tao nén do mot diém tham
gia ddng thoi hai chuyén dong déu: chuyén dong qua lai trén mot doan thang AB trong

khi doan AB dich chuyén

’ 2 A — - theo huéng vudng goc véi
» 4 , - no. Khoang dich chuyén cua
1 ik » "~ doan AB khi diém qua lai
2 % 5 8 = duoc mot 1an goi 1a buéc p
a P . . . . AB_a .
cua duong sin, con — = la
bién do cua duong sin; A = g

Hinh 5.11

Biét a va p, nguoi ta
vé duong sin nhu trén hinh 5-11: V& dudng tron duong kinh a bén canh doan thang p roi
chia ca hai ra cing mét sé phan déu nhau, chang han 8 phan déu. Tiép d6 xac dinh sy
tuong g cua cac vi tri 0-0°, 1-1, 2-2... nhu trén hinh v&. Cudi cling ndi cac diém 0', 1,

2'... 8 thanh dudng sin va dung thudc cong dé to dam.
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CHUONG 6
CAC HINH BIEU DIEN
Phuong phap céac hinh chiéu vuong goc (phuong phap Monge) di trinh bay trong
gido trinh Hinh hoc Hoa hinh 1a co s& dé thiét 1ap cac biéu dién cua vat thé trén ban vé k§
thuat. Tir d6, TCVN 5-78 quy dinh dat vat thé & khoang giita ngudi quan sat va mit
phang hinh chiéu twong tng dé biéu dién, tic 14 vat thé dugce dat & goc tam thir nhat.
Tiéu chuan nay ciing cho phép dung sau mit phang hinh chiéu co ban 1a sau mat cua
hinh hop chit nhat bao quanh vat thé; khi dem trai phang cac mat d6 ra, vi tri cua sau

hinh biéu dién nhan dugc phai theo dung quy dinh nhu hinh 6-1.

b 3 4 ! 5 5
e AR z

Hinh 6.1

Cach biéu dién trén day xuat phat tir Chau Au, dén nay van duoc 1SO sir dung va
goi la hé E véi biéu tugng vé trong khung trén nhu hinh 6-2a/.

Hién ciing ton tai hé A, trong d6 quy dinh dit mat phang hinh chiéu ¢ khoang
gitta nguoi quan sat va vat thé (hinh 6-3), tic 1a vat thé duoc dat & goc tam thi ba, két
qua thu dugc dem so sanh véi 6 hinh biéu dién caa hé E thi chi khac 1a c6 sy ddi vi tri cua
2 va 5, 3 va 4. Hé nay dung biéu tugng hinh 6-2b/, nd duoc ding phd bién ¢ cac nuéc

My, Ca-na-da va vai noi khac thuoc Anh.

2@ §lFe
SRS

Hinh 6.2 Hinh 6.3
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Theo TCVN 5-78, céac hinh biéu dién gdm cé: Hinh chiéu, Hinh cit, Mat cit,
Hinh trich. Dué6i day s& dé cap toi nhitng quy dinh cu thé cua tiéu chuan nay.
6.1. HINH CHIEU
6.1.1. Pinh nghia:

Hinh chiéu 1a hinh biéu dién c4c phan thay cua vat thé ddi véi ngudi quan sat.

Cho phép thé hién cac phan khuat cua vat thé bang nét dit dé giam sé luong hinh

biéu dién,

6.1.2. C4c loai hinh chiéu:
6.1.2.1. Hinh chiéu co ban:

C6 6 hinh chiéu co ban, d6 1a nhitng hinh chiéu nhan duoc trén 6 mat phang hinh

chiéu co ban da no6i & trén (hinh 6-1), tén goi cua ching nhu sau:

1.

Hinh chiéu tir trudc (Hinh chiéu ding)

2. Hinh chiéu tir trén (Hinh chiéu bang)
3. Hinh chiéu tur trai

4,
5
6

Hinh chiéu tir phai

. Hinh chiéu tir duéi

. Hinh chiéu tir sau.

Hinh chiéu tir trude con duoc goi 1a Hinh chiéu chinh: Vat thé phai dat sao cho

hinh chiéu nay dién ta duoc nhiéu nhat cac dic trung vé hinh dang va kich thude cua no.

Hinh 6-4 trinh bay 6 hinh chiéu co ban caa mot vat thé theo ca hai hé A va E dé

doc gia cd thé so sanh nhitng chd khéc nhau.

Hinh 6.4

La hinh chiéu mot phan nho caa vat thé mat phiang hinh chiéu song song véi mot

mat phang hinh chiéu co ban.
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Nguoi ta dung hinh chiéu riéng phan khi xét thay khong can vé& toan bo hinh
chiéu co ban twong tng. Hinh chiéu riéng phan c6 duong gidi han luon soéng hodc khdng
c6 dudng d6 néu phan duoc biéu didn da co ranh gidi va tén goi rd rét.

6.1.2.3. Hinh chiéu phu:

La hinh chiéu nhan duoc trén mot mit phang khong song song véi mot mat phang
hinh chiéu co ban nao; thuong nd 1a hinh chiéu trén mat phang vudng géc véi mot mat
phang hinh chiéu co ban.

Hinh chiéu phu dwoc dung trong treong hop ¢6 mét phan nao d6 cua vat thé s& bi
bién dang di néu dem biéu dién trén cac mat phang hinh chiéu co ban. Bé vé hinh chiéu
phy, ngudi ta van dung phép thay mit phang hinh chiéu trong Hinh hoc Hoa hinh.

Hinh 6-5 1a mot vi du str dung hinh chiéu riéng phan va hinh chiéu phu bén canh
hinh chiéu chinh dé biéu dién mot vat thé.

Cha y: Cac hinh chiéu noi trén
déu phai dat dung chd quy dinh trong
mébi lién hé cac duong giong chinh xac

vé6i hinh chiéu ding. Truong hop c6

mot hinh chiéu nao dé phai dat khac

chd nhu vay hoic phai vé khac ty 1é

chung hoac phai xoay di mot goc...

déu can ghi chu theo kiéu

A:B’C D

13 C v di d6i vai ky hié A, B ... ¢ hinh chiéu lién quan, vi du hinh
: at bi

3-5
6.1.3. V& hinhchiéu thi ba:

Y&u cau v& hinh chiéu di cho cua vat thé nham ting cudng ning luc doc ban vé
cua nguoi hoc. Viéc nay dugc thuc hién theo tirng budc nhu sau:

1. Tir hai hinh chiéu d3 cho hinh dung ra vat thé, tot nhét 1a vach duoc hinh chiéu
tryc do cuia vat thé (xem chuong 4 tiép sau).

2. Can ctr vao hinh anh vat thé, v& nhap hinh chiéu thi ba. Cha trong vé dung cac

giao tuyén co trén do.
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3. Dung hinh chiéu tht ba ¢ dang vi tri cia n6 ddi véi hinh chiéu di cho. O day
nén ghi nhé rang cac kich thudc chiéu cao h va chiéu rong b cua hinh chiéu canh duoc

do tir hinh chiéu ding va tir hinh chiéu bang ma cé. Xem vi du hinh 6-6 duéi day.
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Chuong 7
HINH CHIEU TRUC PO
Quan sét hai cach dién ta vat thé: mot bang céac hinh chiéu vuéng géc 1 hinh 7-1a

mét bang hinh chiéu truc do 1a hinh

7-1b, ta nhan thay wu diém cua hinh

chiéu truc do & chd ban than no6 la

mét loai hinh énh néi 1am cho ngudi

doc biét ngay hinh dang vat thé.

al

N Tuy nhi’én hinh chiéu tryc (?0 khong

thay thé duoc cac hinh chiéu vudng

g6c vi trén hinh chiéu truc do c6 nhitng yéu td, nhimng kich thuéc bi bién dang di nhu

hinh chit nhat bé dai L va céac 15 tron @. Vi nhuge diém nay, hinh chiéu truc do thuong
chi dugc dung dé minh hoa bén canh cac hinh chiéu vudng gac.

Trong Hinh hoc Hoa hinh, phuong phap hinh chiéu truc do duoc trinh bay mot
cach ¢ hé thong va doc 1ap bén canh phuong phap Méng-gio.Chuong nay chi dé cap
dén mot sb khéi niém co ban nhiam di dén huéng dan cach dung céac hinh chiéu truc do
théng dung theo TCVN 11-78
7.1. KHAI NIEM CHUNG
7.1.1. So lwgc vé cach xay dung va cac dinh nghia cia hinh chiéu truc do

Xét mot hé truc Bé - cac khong gian gom

3 truc X,Y,Z d6i mot vudng goc véi nhau & diém
géc O. Trén céc truc d6 ngudoi ta dinh chiéu
duong va chon ciing mét don vi do chiéu dai goi
la don vi do tu nhién e. Do theo e thi cac toa do tu
nhién cua mot diém A bat ky duoc xac dinh 1a
A(Xa,Ya,Za) trong do:

Xa= 0A, lahoanh d9,

Ya= O_Ay 1a tung d9o,

Zpn= 0A, lacaodd
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Tat ca duoc dem chiéu song song theo hudng s 18n mat phang hinh chiéu « thi co:
360° va duoc goi la cac truc truc do.

- 3truc X, y, 3 dong phang, ching hop véi nhau 3 goc tai diém géc o ¢ téng la
360° va dugc goi la céc truc truc do.

- A’ 14 hinh chiéu tryc do ciia diém A.

A’ duoc xac dinh trong hé truc truc do bang cac doan thang OAL’, OAy’ va OA 3.
Néu van dung don vi e dé do cac doan thang, ngudi ta s& c6 cac toa do truc do ctia A - d6
la: Xa= 04, ,Ya= 04;,Za= 0A]

DPem so sanh cac toa do nay voi cac toa do ty nhién ndi trén cua A, dan téi cac hé
s6 bién dang sau day: ;(—:: =p, ::—2 =q, 2—2 =r

Tir d6 o thé noi hinh chiéu truc do dam bao tinh phan chuyén vi mét khi da cho
P, g, r va cho toa do truc do ctia mot diém ngudi ta sé suy ra toa do tu nhién cua diém ay
va nguoc lai.

M& rong ra, c6 dinh nghia: hinh chiéu truc do ciia mét vat thé 1a hinh chiéu song
song cua vat thé dé gan lién vai mot hé truc Pé-céac khong gian 1én mat phang hinh chiéu
© huéng chiéu s khéng song song vai ©t va khdng song song véi mot truc nay caa hé truc
DPé-cac do.

Khi vi tri caa hé truc Dé-cac do so véi mat phang = 1a bat ky thi cac hé sé bién
dang theo 3 truc khac nhau va khac 1 ( p#q # r #1). Nhiing trueong hop dac biét sau day
s& duoc biét tgi nhiéu hon:

a. Mot mit phang toa d6 song song véi mat phang hinh chiéu «t, chang han (X0Z)
/I s& cho hai hé sb bién dang bang nhau va bang 1 (p = r =1); thém nita 6 thé chon
huéng chiéu s sao cho hé sé thir 3 (q ) ciing bang 1.

b Mit phang hinh chiéu  hop véi 3 truc X,Y,Z cac goc déu nhau va hop véi
huéng chiéu s goc ¢ vudng, sé chop=q=1=0,82.

7.1.2. Tinh chit & phan loai hinh chiéu truc do

Hinh chiéu truc do c6 du cac tinh chat cua phép chiéu song song. Pdc gia can nhd
hai tinh chat chinh Ia:

a. Hinh chiéu truc do cta cac duong thiang song song 1a cac duong thang song

song.
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b. Ty s6 cua hai doan thing song song (ciing nhu ty s6 don cua 3 diém thang
hang) duoc bao toan trén hinh chiéu tryc do.

C4c loai hinh chiéu truc do khac nhau dwgc phan biét theo hai dic diém la:

- Theo g6c gitra huéng chiéu s va mat phang hinh chiéu = thi c6 cac hinh chiéu
tryc do xién goc va hinh chiéu tryc do vudng goc.

- Theo sy so sénh giira cac hé sé bién dang thi c6 cac hinh chiéu truc do déu
(p=0=r), hinh chiéu truc do can (p = r = q) va hinh chiéu truc do I&ch (p=q # r); trudc day
goi chiing 1a céc hinh chiéu truc do ding tric, nhi tric va tam trac.

TCVN 11-78 quy dinh mét s6 loai hinh chiéu truc do thuong ding trén cac ban vé
k¥ thuat nhu gidi thiéu dudi day.

7.2. CAC LOAI HINH CHIEU TRUC PO THUONG DUNG

MJi loai hinh chiéu truc do néu ra trong tiéu chuan twong (ng véi mot hé truc truc
do va mot bo ba hé sb bién dang nhu sau:
7.2.1. Hinh chiéu truc do vuéng géc déu

- Vi tri cac truc: X, Yy, z hop voi

. ' nhau 3 goc déu 120°; khi dung nén st
V4 @ dung &-ke géc 30° nhu trén hinh 7-3a.
r < - Céc hé s bién dang theo 3 truc
2 Y bang nhau va bang 0,82.

Hinh 7.3 - Pé tién cho viéc v&, nguoi ta lay
tron cac hé sé bang 1- nhu vay hinh

chiéu truc do da dugc phong to 18n véi hé sé phong dai 12 @ = 1,22 déu nay khéng lam
anh huong gi dén hinh anh vat thé.

Hinh chiéu truc do vudng goc déu cé duoc 1a do hé truc X,Y,Z va hudng chiéu s
& vi tri dac biét so véi mat phang hinh chiéu © nhu d3 néi ¢ trudng hop b/ phan 1-A.
7.2.2. Hinh chiéu truc do vuéng géc cin
- Vi tri c4c tryc: truc z thiang ding,

truc x nghiéng 7°10° va truc y nghiéng

41925 so v6i duong nam ngang - hai truc

Hin Hinh 7.4
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nay duoc vé gan ding theo tang 7°10°~ é va tang 41925°~ g ( h. 7-4a),

- C4c hé sb bién dang theo 2 truc X, z bang nhau: p=r =0,94, con hé sé theo truc y
1a q=0,47. Pé tién cho viéc vé& ngudi ta lay tron cac hé sé bang 1 va 0,5, nhu vy hinh da
duoc phéng to 1én —= 1,06 1an.

0,94
So d6 hé truc 1a hinh 4-4by/.
7.2.3. Hinh chiéu truc do dirng déu
- Vi tri cac truc : truc x va truc z vudng

g6c vai nhau, truc y nghiéng véi duong nam

ngang 45° vé bén phai (hinh 7-5a) hoic vé bén
trai.

- Cé4c hé sb bién dang theo 3 truc bing

nhau va bang 1 (p=q=r=1). So d6 hé truc & hinh
7-5b.

Néu lay p=r=1 va g= 0,5 s& c6 hinh chiéu truc do dizng can..

- Hinh chiéu truc do dtng déu ciing nhu dtns can c6 dic diém 1a huéng chiéu s
xién goc véi mat phang hinh chiéu © va mit phang toa do XOZ (mat dirng) song song
V6i © nhu trudng hop a/ phan I-A da néi tén .Trudce day 2 loai nay c6 tén goi I hinh
chiéu truc do xién goc dang trac va xién goc nhi trac, trong khi hai loai dau duoc goi la
hinh chiéu truc do thang goc dang trac va thang goc nhi trac.

7.3. CACH DUNG HINH CHIEU TRUC PO

Phan nay trinh bay cach dung hinh chiéu truc do dya vao hai hinh chiéu vudng
gdc di cho cua vat thé qua cac vi du néu ra tir don gian dén phac tap hon.

Vide 1: Dung hinh chiéu truc do cia mot diém (hinh 7-6 trang sau)

Diém A cho béi hai hinh chiéu la A, Az.

Trén do thic ta ¢6 thé xac dinh toa d¢ ty nhien &

¥
cua A, roi tir toa d6 nay dé dang chuyén sang toa j
dd truc do trén hé truc d3 chon — Cu thé la ba z 4 5
doan thang g Ax=3, AxA'=2, AA'=3 dugc dit L,
an Tugt trén truc x va trén dudng song song Voi 'k
Hinh 7.6

truc y roi truc z- Két qua c6 A' 1a hinh chiéu truc
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do ctia diém A.

Vi du 2. Dung hinh chiéu truc do cua hinh phing ABCD, cho ABAD Ia hinh
vudng c6 cac canh ndm song song véi cac truc toa do X va Y (hinh 7-7).

Truéc hét, dé xac dinh toa d6 tu nhién cua cac diém A,B,C,D ta hdy gin vao hinh
d3 cho mét hé truc Dé-cac vubng goc- mudn thuan tién, c6 thé lay O tring véi C (0=C)
va tir 6 ghi 1 hinh chiéu cac truc X,Y,Z nhu hinh 7-7a/.

Sau khi dung hé truc truc do xyz, ta chuyén cac diém A,B,C,D theo dung cic toa
d6 1én @6 ( hinh 7-7b). Trong hé truc vudng goc déu, s& c6 A’B’C’D’ 14 hinh thoi

Vi du 3. Dung hinh chiéu truc do cia hinh hop 1ap phuong day ABCD va c6 cac
mat bén song song véi 3 mit phang toa do, tiép theo dung hinh chiéu cia cac duong tron

noi tiép cac mat cua hinh hop ay.

A= E,

a/

Hinh 7.8

Tht tu tién hanh nhu sau:

- Gan hinh hop vao mét hé tru Bé-cac OXYZ, & day dat O tring véi dinh dé dé
dang vé dugc A’B’E’D’ gidng nhu vi du 2 (hinh 7-8a).

- Tiép theo, dung dinh E va ddy trén hinh bop. Két qua Ia trong hé truc vudng goc
déu ta c6 duong bao cua khdi 1ap phuong 13 mot hinh luc gidc déu, cac canh thiy va
khuat d6i dién nhau chiéu thanh 2 doan thang hang (hinh 7-8b).

Trén hinh vira vé, dung cac e-lip ndi tiép trong 3 hinh binh hanh phia truéc theo

phuong phap da trinh bay ¢ chuong 5 (hinh 5-8 hodc 5-9); cac e-lip nay chinh la hinh
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chiéu truc do cua 3 duong tron duong kinh d nam song song véi cac mit phang toa do
ma ta can phan biét nhu sau (hinh 7-8¢) :
1. Pwong tron // XOY chiéu thanh e-lip ¢é phirong truc Ién nam ngang L
2. Puong tron // XOZ chiéu thanh e-lip ¢6 phwong truc 1én nam nghiéng Ly
3. Puwong tron // YO chiél thanh e-lip ¢é phirong truc Ién nam nghién Lx
Kich thudc truc 16n ciia céc e-lip déu bang 1,22d va truc nhé bang 0,71d (hinh 7-8c).
Dac gia cd thé so sanh hinh anh caa khéi lap phuong va cac duong tron nhu thé

trén hai loai hinh chiéu truc do khac qua hinh v& 7-9:

bl Hé truc dimg déu

al Hé truc vuéng gbc can S’ 1

4. N2
x
Hinh 7.9 Y
- Kich thuéc tryc 16n cua céc e-lip déu bang cua e-lip (3) nghiéng 20°30° véi truc z.
1,06d; truc nho cua e-lip (1) va (3) bang 1/3 truc - Kich thudc truc Ion caa e-lip (1) va (3)
16N, truc nho caa e-lip (2) bang 9/10 tryuc 16n bang 1,3d, truc nho bang 0,54d

Vi du 4. Dung hinh chiéu truc do cua hai khoi try tron xoay giao nhau, cho biét
cac hinh chiéu cua hai khéi nay: mot thang ding, mot nam ngang nhu hinh 7-10a, truc
cua chling cit nhau tai diém O.

Ta da biét rang giao tuyén caa hai try trong truong hop nay 1a 2 phan cong ghénh
(bac 4) ma hinh chiéu dting ciia n6 suy bién thanh 2 nhanh hy-pec-bon.

Hé truc Bé-cac X,Y,Z c6 thé chon diém O lam gbc. Tir d6 dung hinh chiéu cua
céc duong tron day tam LILIILIV rdi v& cac tiép tuyén chung cua ching. Sau khi ¢ hinh
chiéu truc do cua hai tru nhu vay, ngudi ta vé giao tuyén cua chiing theo mét trong hai
cach nhu sau:

Céch 1: Chuyén toa d6 nhiéu diém cua giao tuyén tir hinh chiéu vudng goc 1én
hinh chiéu truc do réi ni lién lai, 6 chi y thay khuat. Vi du 1(x,y1,0), diém 2(x2,0,Z2). ..
Xem hinh 7-10b/.

Céch 2: dung nhiéu “lat cat” ngay trén hinh chiéu truc do -vi du ding mat phang
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Cat a song song va céch khoang | véi mit dirng xoz: o cat hai mat try theo cac dudng
sinh a,b va c¢,d ma chan cia chung dugc xac dinh dé dang trén hai e-lip day; cac giao
diém tim duoc cua 4 duong sinh nay 13 1,2,3,4. Dung tiép tuc cac mat phang cat B, y...
song song véi o dé c6 nhiéu giao diém khac, rdi ndi ching lai véi nhau. Cach 1am nay c6

murc do chinh x&c phu thudc vao hinh vé cua 2 e-lip day (hinh 7-11 trang sau).

3

Hinh 7.10

Hinh7.11 ' “'' Hinh7.12 5 e & LRk

Vi du 5: Dung hinh chiéu truc do vudng goc cua mot khbi cau bi xé ranh, khoi
nay da cho bang hai hinh chiéu vudng goc (hinh 7-12a).

Trudc hét can nha rang hinh chiéu vudng goc ciia mat cau bao gio ciing 1a duong
tron Ién. O hinh chiéu truc do vudng goc déu, duong tron 16n bao hinh nay vé voi duong
kinh bang 1,22d (d 1a duwong kinh caa cau); con & hinh chiéu truc do vudng goc can thi vé
véi duong kinh 1,06d.

Hinh chiéu caa ranh xé gom céc phan e-lip thuoc 2 mat phang cat, cac giao tuyén
nay dung duoc bing cach dit cac tru lién hiép cua e-lip (cho mit phing cét song song
v6i mat phang toa d6) hoic bang cach xac dinh toa do mot sé diém (cho mat phang cat

nghiéng bat ky). Két qua la ta c6 hinh 7-12b/, trén d6 ngoai cac diém dac biét 1...5rata
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con xac dinh 2 diémtly y 6'-6°  bang cach do tao d6 diém 6 (Xs,3¢). ROi qua diém 6 vach
mét duong song song Véi truc y... Can chl y rang s& khong c6 diém nao trén mat cau
dugc vuot ra ngoai duong tron I6n bao hinh @1,22d; trén cac hinh chiéu truc do xién goc
thi hinh bao nay la duong e-lip.

Vi du 6: Dung hinh chiéu truc do cua vat thé, vat thé nay da cho bang cac hinh
chiéu vudng géc hinh 7-13a/.

Hé truc Bé-cac OXYZ gan vao vat thé duoc chon sao cho goc O nam & mat trén
cua phan dé va thudc duong truc cua hinh try dimg. Sau d6 cac yéu td duoc chuyén tir
hai hinh chiéu di cho 1&n hinh chiéu truc do theo thir ty Ia:

- V& mit trén cua dé gdom e-lip tam (0), e-lip nho tam (2) tiép tuyén chung cua
ching va hinh binh hanh canh 4-4.

DPuong bao mit dudi cua dé vé song song véi dudng bao mit trén, hai dudng cach
nhau khoang h.

- V& hinh try c6 day tam (o), day trén tam (1), duong kinh @1, chiéu cao H. Trén
hinh try nay vé thém day &, ciia phan rdng, giao tuyén ghénh tam (3) va rinh xé qua 6-6
& phia sau.

- V& gan trg luc ¢6 day hinh binh hanh va canh 4-5.

Hinh 7.13

Két qua 1a c6 hinh 7-13b, trén d6 cac nét khuét va céc nét dan dung sé duogc x6a bo.
Dé dién ta rd hon cac ciu tao bén trong va phia sau, nguoi ta cat bo mot phan vat thé
phia truée nhu hinh 7-13c: phan cat bo xac dinh bai giao tuyén cua hai mat phang toa do

XOZ va YOZ véi vat thé, dudng gach gach ctia hai mat cat & phan vat thé con lai lay phuong
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theo cac canh tam giac trén so d6 hé truc. Hinh 7-13c/ ¢6 thé vé dugc nhanh hon néu ta bt
dau bang cach dung hai mat cat trudc, tiép theo mai vé cac nét con lai phia sau.
7.4. CACH CHON HE TRUC VA VE BONG

Tuy theo cét tao vat thé nguoi ta lva chon mot trong sé cac hé truc do da gidi
thiéu & trén dé dung hinh chiéu truc do sao cho hinh anh vat thé duogc o rang dep mat
nhét va v& duoc nhanh nhat. Phuong huéng cu thé nhu sau:

- Hay dung nhat 1a hé truc vuéng goc déu vi hé truc nay c6 wu diém Ia céc truc
X,y, va cac dudng song song véi ching vé dugc dé dang bang é-ke 30°; hon nita, n6 cho
hinh anh bién dang déu nhau trén ca 3 mat phang toa d6. Nhuoc diém cua hé nay ¢ chd
s& ¢ c4c nét tring lap khi dién hinh hop day vudng; khi d6 ta c6 thé chuyén sang vé hé
truc vuéng goéc can nhu chirng to trén hinh 7-14 trang sau.

- Trudng hop vat thé c6 cau tao mit trude phuc tap hoic ¢6 nhidu dudng tron tap
trung theo mot huéng thi ding hé truc dang déu hodc dang can sé cé thuan loi 1a mat
truéc hoic cac dudng tron d6 khong bi bién dang néu dat ching song song véi mit
phang toa do XOZ (hinh 7-15).

b/
Hinh 7.14

Hinh 7.15

Can ndi thém rang sau khi da cho hé truc do thich hop, ngudi vé& con phai lya dat
hé truc Dé-cac vao vat thé sao cho hudng duoc mit can mé ta chinh vé phia trudc
(hudng duong cua truc y).

Cac hinh chiéu truc do sau khi dung xong néu cd thém bong ban than thi vat thé

5
A9

$& “n6i” hon: Nguoi ta thudng vach cac dudng ké mau, thua song song véi 3 truc dé mo
ta o dam nhat caa cac bé mit véi quy ude huéng anh sang chiéu chéo tir goc trudc bén
tréi toi goc sau bén phai cia hinh hop 1ap phuong; ta c6 thé vé bong ban than cua cac
hinh try nhu huéng dan trén hinh 7-16. Con cac mat phang thuong dugc dé trang hoic

1am xam di mot chit bang cac nét manh cach déu nhau va thoang nhu vi dy hinh 7-17.
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Ghi cha:

Trén hinh chiéu truc do, TCVN 11-78 quy dinh cét doc cac gan trg lyc nhu
thuong 16 (hinh 7-13c), cho phép vé hinh cit riéng phan nhu hinh 7-18 va cho phép vé
ren, banh rang theo quy udc nhu hinh 7-19.

Hinh 7.18 Hinh 7.19

- Cudi ciing doc gia co thé hoc thém cach vé bong trén nhitng mat cong kho dién
dat hon nhu mat ciu, mat Xuyén, chd luon. .. qua cac hinh 7-20a, b, ¢/ duéi day. Trén céac
hinh nay, ngoai nhitng duong ké song song véi truc ra nguoi ta con st dung cac duong

ké 6 hoac cac cham dé dién ta bong.

Hinh 7.20

Hinh chiéu truc do c6 kha ning minh hoa ca mét b phan méay gom nhiéu chi tiét may:
Vi dy: Hinh 7-21a/ trinh bay mat 6 bi, né gdm cd vong trong, vong ngoai, vong

cach va cac vién bi cau.
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Hinh 7-21b/ dién td mot co cdu con coc; co ciu nay gom con cdc, banh xe coc va

10 xo la.
Hinh 7.21
Hinh 4-21
Chuong 8.
HINH CAT VA MAT CAT
8.1 HINH CAT
8.1.1. Pinh nghia:
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Hinh cét 12 hinh biéu di&n phan con lai cua vat thé sau khi di tudng twong cat bo
phan & giita mat phang cat va ngudi quan sat.

Vi du: Hinh cit A-A & mot cai Chia vin (hinh 8-1) 1a do mit phang cit vudng goc
vé6i ranh xuy@n ma c6. Hinh cit nay bao gdm mat cit A-A (nhu dinh nghia ¢ phan trén)

cong thém véi hinh chiéu caa phan vat thé con lai phia sau mat phang cit.

Hinh 8.1

Nhu vay, cling véi mat cat, hinh cit dugce dung dé dién ta cAu tao bén trong vat
thé bang cac nét thay; cac nét thay nay thay thé cac nét khuat trén hinh chiéu tuong ung.
Khi str dung hinh cét nén hiéu rang viéc cat xé vat thé chi 1a tuong tuong, thuc té
thi vat thé van nguyén ven. Vi thé trén cling mot vat thé ngudi ta ¢6 thé thuc hién dong
thoi nhiéu loai hinh cit khac nhau theo cac huéng nhin khac nhau.
8.1.2. Céc loai hinh cat thwong gap :

Tuy theo vi tri cia mat phang cat, nguoi ta goi tén hinh cdt dieng, hinh cat bang,
hinh cat canh dé chi cac hinh cit duoc tao ra boi miat phang cét 1a mat phang mat (hinh
8- 2), mat phang bang hay mat phang canh (hinh 8-1); ha hinh cat thuong dugc vé thay
VAo vi tri ciia ba hinh chiéu tuong tng. Ngoai ra, con ¢ hinh cdt nghiéng la hinh cat
duogc tao ra do mat phang cat khdng song song véi mot mat chiéu phang hinh chiéu co
ban nao: vi du hinh cit nghiéng A-A (hinh 8-2) do mit phang chiéu dung cit vat thé tao
ra. Truong hop hinh cat nghiéng vé xoay di mot gdc thi phai ghi cha kiéu ;A_A nhu
hinh v¢& 8-2b.

Tuy theo phan bi cat bo di cua vat thé, ngudi ta phan biét cac loai hinh cit sau:

8.1.2.1 Hinh cit dom gian: néu chi dling mot mat phang cat dé thé hién hinh cat.

Cac hinh 5-1, 5-2, 5.3 1a 3 vi du vé hinh cdit toan phdn don gidn: & hinh 8-3
ngudi ta cho phép bo ky hiéu nét cat va ghi chi_A-A vi mat phang cat tring véi mat
phing ddi xing cua todn bo vat thé va hinh cit duoc dit dang vi tri quy dinh, khong thé

gay nham 1am.
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A_A
hoge —
2
p — Y
L
Hinh 8.2 Hinh 8.3

* Hinh cdt riéng phan 1a hinh cit & mot than nho caa vat
thé, n6 thudng duge dit ngay trén hinh chiéu twong tng vai gidi

han 1a duong luon song (hinh 8-4): loai nay ciing 1a hinh cit don

gian, thuong khéng phai ky hiéu va ghi nhé. Buong lugn séng
giGi han hinh cit khdng dugc V& triing véi bt ky duong nét nao Hinh 8.4
cua hinh chiéu.

8.1.2.3 Hinh cdt phic tap: néu dung hai mat phang cit tro 1én dé thé hién hinh
cat. C6 hai dang cat phuc tap la:

a. Hinh cdt bdc: cac mit phang cat song song véi nhau, cac mat phang nay cing
véi nhitng mat phang cat trung gian vuéng goc véi chling tao thanh bac va cat vat thé roi
ra hai phan. C6 quy uéc 1a khdng thé hién nhitng mat phang cat trung gian trén hinh cat
bac va phai dam bao cho ting phan tir can biéu dién duoc thé hién day du trén hinh cat
d6, Ky hiéu nét cat ¢ hinh chiéu lién quan phai c6 nét gy rd rang (hinh 8-5).

b Hinh cdt xoay: c4c mit phang cit giao nhau, ngudi ta xoay cho ching vé thang
hang roéi méi biéu dién hinh cat (hinh 8-6).

.7/

T L
| - 4

Hinh 8.5 Hinh 8.6 eu

t6 bi cat. Con cac phan tir khac van chiéu nhu trudc khi cat; chiéu xoay khdng nhat thiét

Kl

phai trung véi hudng nhin.

Céc ky hiéu cac nét cat va ghi chi A-A nhu ¢ hinh 8.12b.
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8.1.2.3. Hinh cdt ghép: Bé giam bét sé lwong hinh v&, TCVN 5-78 cho phép
ghép mét phan hinh cat vai mot phan hinh chiéu twong tng (hinh 8.7) cho phép cac phan
hinh cit theo cing mét hudng nhin véi nhau (hinh 8.8).

Trén cac hinh ghép d6, duong phan cach Ia truc ddi xang néu hinh biéu dién cua
vat thé 1a hinh ddi xang hodc néu hinh biéu dién ay chi mot phan 1a hinh ddi xang (hinh
8-9), dudng phan cach 1a nét lvgn sdng néu hinh biéu dién cua vat thé khong dbi xang
(hinh 8-10a) hoic c6 ddi xtmg nhung ton tai nét lién dam tring véi truc ddi xang (hinh
8-10b).

NNNNNNN

Hinh 8.7 Hinh 8.8 Hinh 8.9

Qua cac hinh ghép néu trong TCVN 5-78, chiing ta chd y rang:

- Cac nét dut & phan hinh chiéu

% duogc x0a bo.
_IH ] - Nira hinh cét thuong dat bén

phai truc d6i xting thang dung.

L

C.Chuy:

1. Trén hinh cac c6 quy udc dac

biét sau day:

- Khéng gach gach bé mat cua cac phan tir dic nhu nan hoa tay quay, cic thanh
maong, gan tro lyc. .. khi cat doc theo truc hoac theo chiéu dai cua ching (hinh 8.11 trang
sau).

- Khdng cit doc theo céc chi tiét dic nhu vit, dinh tan, chét, truc, bi...

2. C6 thé dung mat tru dé cét vat thé, vi du hinh 8-12a,b.

Gan o Ik

Hinh 3-22 Hinh 3-23



Hinh 8.11 Hinh 8.12

8.2 MAT CAT
8.2.1 Pinh nghia:
Mt cat 12 hinh biéu dién nhan duoc trén mit phang cit khi twong twong ding mit
phing nay ct vat thé.
4= AA Vi du & hinh 8.13: Mit cit c6 duong bao 14
_ giao tuyen cua mat phang cat véi vat thé va co cac
. e duong gach gach bén trong dé chi rd vat liéu 1a

kim loai. C6 ghi chi A-A dit & phia trén mat cat di

"_—Imnh 213 doi véi ky hieu vét cét & hinh chidu chinh — ky
hiéu ndy géom c6 chit A dit bén canh mii tén chi

hudng nhin va nét cat ¢am.

Mt cat duoc dung dé dién ta tiét dién vudng goc caa mot phan nao do trén vat thé
cuing véi cac 13, ranh cd tai chd cit.
8.2.2. Céc loai Mit cat gom co:

8.2.2.1. Mit cat réi: La mat cat dat ¢ ngoai hinh chiéu tuong tng va c6 duong
bao nét lién dam (hinh 8.13).

Mt cit roi ciing c6 thé dat ¢ chd cat lia caa hinh chiéu (hinh 8.14).

8.2.2.2. Mit cit chap: La mat cat dit ¢ ngay trén hinh chiéu tuong (ing va c6
duong bao nét lién manh (hinh 8-15).
8.2.3 Céc quy wéc can nhé:

- Cho phép bo ca ky hiéu vét cit va ghi chi A-A trong trudng hop mit cat truc doi
Xng song song vai vét cat va nd duoc dat nhu ¢ hinh 8-14, 8-15 hay 8-16 (dat theo vét
cat kéo dai). Néu mat cat van dit ¢ cac vi tri nhu thé nhung nd khong c6 truc dbi xang
song song Vi vét cat thi chi cho phép bo ghi chd A-A thdi (hinh 8-17).

Nét lién manh '_{

— 3_ ,¢
Nét lién
m
”Hlnh 3-8 Hinh 3-9 Hinh 3-10 = Hinh 3-11
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Hinh 8.14 Hinh 8.17

Hinh 8.15 Hinh 8.16

Chuong 9
HINH TRICH
Hinh trich 1a hinh biéu dién duoc trich ra tir mot hinh chiéu hodc mét hinh cit da

c6 nham mé ta phan nho nao d6 cua vat thé mot cach ti mi, rd rang hon, mudn vay nd
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phai dugc phong to 1én va duoc gisi han bang duong lugn séng. Cach 1am nhu & hinh

9-1a, b dusi day.

I I
I I .
57 . 7L 5:1
/_ p TLS
Y )
== ~ ]
a/ ) h/
Hinh 9.1

HUONG DAN BAI TAP
V& hinh cit

Ké tir bai tap 4, viéc vé binh cat 12 mot yéu cau thuong xuyén. Sau day 1a mot s6
huéng dan nham giai quyét nhitng vudng mac hay gap cia ngudi vé khi thuc hién yéu
cau do.

Khi nao can vé hinh cat?

N6i chung d6i véi nhirng vat thé rdng bén trong ma hinh chiéu cua ching co
nhiéu nét durt ngudi ta phai ding hinh cat dé dién ta. Khi d6 vi chon mat phang cit tring
Vv6i mat phang dbi xing caa phan rdng nén ngudi ta 1am rd dugc bé day cua vat thé va
cac 16, ranh sau hodc c6 chung miat phang d6i xtmg da chon.

Vé hinh cdt ¢ ché nao ?

Nhin vao nhitng hinh chiéu da c6 cua vat thé, néu thay hinh chiéu nao c6 cac nét
dut dién ta cau tao bén trong cua vat thé thi phai nghi dén viéc dung maét hinh cat dé c6
thé thay thé cac nét dut d6 bang cac nét lién dam.

Tuy nhién, ngoai trir truong hop c6 yéu cau cit néu san, mudn khéng lam dung
hinh cit 1am cho ban v& ¢ thira thong tin vé cau tao vat thé thi khong nén vé& thém hinh
cat thir hai, thir ba khi chiing khong dem lai thong tin gi can thiét hon hinh cat dau tién.

Dung hinh cdt logi nao?

71



Tuy theo cAu tao vat thé ma chon loai hinh cit thich hop trong s6 nhing cai di gii
thiéu caa chuong 8, cu thé nhu sau trén vat thé cho & hinh 1

Truéc hét doc gia nhin vao hinh chiéu bang xem vat thé c6 nhitng ddi xung nao
duogc thé hién bang duong truc, dudng tim; dudng truc nam ngang biéu didn mit phang
dbi xng véi mat phang mit, ¢é goi ¥ cho ta dung hinh cit dirng A-A, dudng truc thang
dung biéu dién mit phing déi xang 12 mat phang canh, c6 goi ¥ cho ta dung hinh cit
canh B-B.

it gdp hon 1a & hinh chiéu diing c6 mét truc d6i xang nam ngang, khi do6 ta s&
ding mit phang cat 1a mat phang bang dé c6 hinh cat bang C-C.

Tuy nhién, ngoai hinh cat dung A-A ra, ta c6 nén ding B-B, C-C nita khong thi
phai xem xét chung cé cho thém théng tin gi can thiét? Vi du ¢ hinh 1, hinh cat canh B-B
la can thiét vi nd s& dién ta ranh tron R va 16 @ bang nét thay, con & hinh cat C-C 1a
khong can thiét vi 15 tron @ da duoc biéu dién & hinh cat B-B roi.

Ciing nho xem xét hinh chiéu bang, ta biét c6 yéu cau ding mot hinh cit phic tap
hay khdng — diéu nay s& dé cap thém ¢ phan dudi.

Tiép dén la viéc quyét dinh sir dung trén A-A

(cling nhu trén B-B C-C néu c6) loai hinh cit nao

trong ba loai hinh cat don gian toan phan, riéng phan,

hinh cat ghép. Truong hop vat thé nhu hinh 1, ta dung

hinh thirc ghép ntra hinh cit véi nira hinh chiéu vi céc

hinh biéu dién d6 déu 1a hinh ddi xtng; két qua thu

dugc la hinh 2 (tr. sau)

O day xin luu ¥ doc gia

- Khéng can ky hiéu va ghi chi A-A vi cdc mat

phang cat trang véi mat phang d6i xang chung cia ca vat

thé, khong thé gay ra 1am Ian nao.

- Cac nét dit & ntra hinh chiéu duoc x0é bo vi chling

da thé hién bén ntra hinh cit roi.

- Cac duong gach gach & cac hinh cat déu phai

Hinh 2

gidng nhau vi ching biéu dién cling mot vat thé.

- Ntra hinh cat dat bén phai truc dbi xang thang ding.
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Ngoai ra ngudi v& phat dam bao cac kich thuée a,b... ding bang nhau trén céc
hinh chiéu bang va hinh chiéu canh.

Hinh 2 trinh bay phuong an biéu dién thich hop cho céc vat thé c6 hai mat phiang
d6i xang chung vudng goc vai nhau. Gap nhimg truong hop khac nguoi ta xir Iy nhu
sau:

a. Vat thé van cd hai mit phang dbi xing nhu trén, nhung ntra hinh chiéu chi c6

duong bao don gian thi nén vé hinh cat toan phan (hinh 3a, b).

Nen %

. . 7
‘ é } ] Khéng nén

. = A . /]
!-W # 4 % ) I

Khéng nén 11
t b/
a/
Hinh 3 Hinh 4 -

b. Vit thé van c6 hai mit phang ddi xtng vudng goc véi nhau nhung ton tai trén
hinh chiéu mot nét thay (hoac mot nét khuat) tring véi duong truc thi duong phan céch
hinh chiéu — hinh cat phai vé 1a duong lugn song sao cho duy tri duoc nét quan trong dé
(xem lai hinh 3-21b, trang 26 va hinh 4 trén day)

¢ Vit thé ¢ hinh chiéu 12 hinh d6i xting nhung dung ntra hinh cat don gian khdng
dién ta duoc hét céc chd can thiét thi nén bd xung thém maot hinh cit riéng phan o nta
hinb chiéu dé dién ta nét chd dé - vi du d6i véi 4 16 nhod ¢ hinh 5 (trang sau). Lam nhu
vy ngudi ta c6 thé tranh dugc mot hinh cit bac.

d. Nhimng trudng hop phai ding hinh cit bac hay hinh cat xoay rat d& nhan ra nhu
da trinh bay ¢ phan ly thuyét chuong 7 va 8. Chd can giai thich thém la:

Dé dam bao cho tirng phan tir can biéu dién dugc thé hién day da trén hinh cit bac
thi cac cau tao bén trong phai dan trai sao cho khi chiéu theo mét huéng ching khdng
tring 1ap 1én nhau. Vi du quan sat hinh chiéu bang cua vat thé ¢ hinh 6, ta thay cau tao 6a
c6 thé ung dung hinh cat bac A-A dé thé hién ca 3 15, con cau tao 6b thi khéng thé cat nhu
vay duoc, truong hop nay phai c6 mot hinh cat khéc cho 16 hinh chit nhat ngoai hinh cit
bac B-B.
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- Hinh 7 1a mét vi du néu 1&n kha ning két bop hinh cit bac va hinh cét xoay. Biém
chi y 1a ¢ hinh cit xoay A-A nay huéng nhin va chiéu xoay khéng tring nhau. khac véi
truedng hop hinh 3-17 (chwong 3) - ddy 1a diém ma TCVN 5-78 cho phép 1am - con ¢ hinh

cét bac B-B vét cit trung gian duoc phép tring véi mot duong truc thang dang.

A b e ‘T
IQ ) _ @ 1 ’:=\‘\\\\\ H
Ié- A9 k¢ G?/’u@ hg AT &@

Hinh 5 Hinh 6 Hinh 7

a. Ky hiéu vét cat va ghi chi A-A luc thira ldc thiéu.

DPoc gia nén nhé rang: khdng ky hiéu vét cat va ghi chl chi trong trudng hop
ding mat phang cat trang véi mat phang doi xang chung cia vat thé, diéu d6 khong gay
nham 1an mit phang cit ndy voi mat phang nao khac nhu trong cac vi du hinh 2,3, 4, 5.

Con ¢ moi trudng hop khac nguoi vé déu phai chi rd vi tri mat phang cat.

b. V& thiéu cac nét phia sau mat phang cat.

Muén tranh thiéu sot nay, doc gia hay phan biét hai truong hop cau tao khéc
nhau cua vat thé nhu sau:

- Truc va 16 hinh try c6 go tron: gitta hai phan c6 duong kinh khac nhau phai ton
tai nét lién dam phan cach nhu & hinh 8a

- Truc bj cét vat va 15 cd vai (hinh 8b) gitra phan tru nguyén ven va phan try bi vét

hozc c6 vai khdng ton tai nét phan cach.

N

i

by

Hinh 8
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CAu tao 8a/ hay gip, nhung nguoi ta thuong vé thiéu nét phan cach lam ngudi doc
hiéu 1am sang ciu tao 8b/.

Trudng hop truc — 16 hinh hop chit nhat ciing dugc phan biét twong tu, nhu trén

hinh 9.
K €d nét |
T O No

: Hinh 9
5. Khi nao dung nét cham gach dim?

Theo TCVN 8-85 nét cham gach dam c6 cong dung I biéu dién phan bén mit gia
cong nhiét hozc biéu dién phan vat thé nam phia trudc mat phang cat. Vay khi nguoi ta
ding hinh cit toan phan ma lam mat di mét phan tir quan trong nao do, thi c6 thé vé ngay

trén hinh cat 4y phan tir ¢ mat bang nét chim gach dam nhu trén hinh 10.
Mér chim ”ﬁﬁ

T i y s

il.{
iti-t

/D

|
" Hinh 10
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PHAN 3 HOQC VE TREN AUTOCAD
Chuong 10

10.1. Mé& dau

10.1 .1Gi6i thiéu vé AutoCAD 2006
- CAD la chir viét tat cia Computer - Aided Design hoic Computer - Aided
Drafting( V& va thiét k€ véi su trg gitip cia mady tinh).

- Sir dung AutoCAD ta c6 thé v& ban vé 2 chiéu( 2D : Two - Dimentional
drawings), thi€t k&€ cac ban v€ thuoc moé hinh khong gian( 3D : Three - Dimentional
drawings).

- Phan mém AutoCAD duoc cong bd 1an dau tién( Release 1 - R1) vao thang
12-1982. Sau d6 la cac Release: R12, R13, R14, R2000, R2002, R2004, R2005,
R2006, R2007 ...

AutoCAD 2006 duoc ra doi vao thang 3-2005

10.1.2 Khoi dong AutoCAD 2006

Sau khi di cai diat AutoCAD 2006 dé khoi dong ta thuc hién mot trong cdc céch
sau:

1. Nhap diip nut trdi chuot ( double click) vao biéu tugng clia AutoCAD 2006 trén
man hinh Desktop (Hinh 1.1a) hoac

2. Nhép phai chuot (Right click) vao biéu tuong ciia AutoCAD 2006 (Hinh 1.1a)
trén man hinh Desktop réi chon Open trén danh muc tat Shortcut menu (Hinh 1.1b).

3. Ttr Start menu, chon program > AutoCAD 2006 > AutoCAD 2006.

Enable/Disable Digital Signature Ico% S IT) Games
Run as... oy ) Hewlett-Packard
Scan for viruses by Bkav2006 @ Bkav2005 ™ He - & Migrate Custom Settings
B add to archive... == ) MathType 5 B2 Portable License Utility
" " Programs » I i 5
B Add to "acad rar G D Microsoft Office ¥ Reference Manager
. - () SAP2000 10 Demo
B Compress and email... 4y Documents » @
" " p ) Startuy
BB Compress to "acad.rar" and email — ! -
o5 Winzi o Fs D/‘ Settings » . Remote Assistance
P .g ) &) windows Media Player
Send To A S Ea Eith > &) Windows Movie Maker
E @), Help and Support i) DiTo n97
Cut i i) WinRAR
Copy =4 =7 Run. @) winzip
[ -
= () Foxit Reader
;rTatte Shorbcut S ;__] Log Off Administrator... IT) Wisdom-soft ScreenHunter Free
elete c 2
= . IfT) PDF Password Remover v2.2
e | 0] Tumn off Computer... @
Rename D i) SolidDocuments
"‘n. Properties i#/Start ¥ AUTOCAD CHUONG 1[ ) Bach khoa Antivirus ad.pdf - Foxit R... g AutoCAD 2006 - [Dra... ] «f
i a b
AtOCAD 2005

Hinh 1.1
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10.1.3 Cau tric man hinh do hoa

Man hinh AutoCAD s& xuat hién sau khi khéi dong nhu hinh 1.2.
Drawing Area

Viung d6 hoa 1a viing ta thé hién ban v&. Mau man hinh dé hoa dugc dinh b&i
hop thoai Options( 1énh Options) trang Display.

Cross hairs

Hai soi téc theo phuong truc x va truc y giao nhau tai mot diém. Chiéu dai
hai sgi téc dugc dinh boi thanh trugt Crosshairs Size, trang Display cua hop thoai
Options.

Cursor

Con chay, do 16n con chay dugc dinh boi bién PICKBOX hoac dugc dinh
boi thanh trugt pickbox size, trang Selection cua hop thoai Options.

Toa do

Trong AutoCAD 2006 toa do trén dong trang thdi( nam phia tréi) 1a toa d6
bé céc, cuc tuong do6i hoac toa do tuyét doi tam cua con chay trén ving dé hoa.

Al AutoCAD 2006 - [Drawingl.dwg] _[&] =]
[EP Fle Edit View Insert Format Tools Draw Dimension Modify Express ‘Window sHelp

- 1= x
DRAeRR <06 s# - (Exa®#ADQRIE | @] &omem 4
J {,I J O®Thmo j = N“ M Byl ayer NI Byl ayer j || BylLa
g D toolb . Z
= raw toolbar 3
B Standard Menu bar A
O toolbar A
*
DRAWING
'a U ) &
@ ser Coordinate %)
» System (UCS) Icon AREA
~ i\
2 Crosshairs + /
| rL_ -
=y ]
3 Command Line ] 7
N Command *
sl Model and Layer tab -
= -
G el
L:E M }/]/ M odetrf Tanout] {Lapout2 / _|_>|—I_
get;%a’sl\gemp§grawingl_.l_l_8411 T /" [ 7 L |
f) 1 . Specifv opposite corner: .

Modify toolbar -

HCDmmand: 4 \ 77 Y V]I'—;,J
|557.1388, 167.6579, 0.0000 | sMaF| GRID| ORTHO| POLAR| [DsMaP [oTRACE. DivH| L\»(TI MODEL & -
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Hinh 1.2 Man hinh d6 hoa

5 EL—L\
[ A
- 44 [ m]% Model £ Lapout] § Layout? f 14
Command: _options Hién thi toa d0 cua cursor
Command \ J
Cnmman;/
5007894, 352795 , 0.0000 | SNAP| GRID| ORTHO| POLAR| [osMeP [DTRACK DM LwT||[MODEL

Hinh 1.3 Polar Coordinate hién 1én tai dong trang thai.

Command window va command line
Ctra s6 lénh(Command window) bao gém nhiéu dong lénh(Command line).
S6 dong lénh duoc mic dinh 1a 3 dong. Day 1a noi ta nhap lénh vao va hién thi cic dong
nhéc 1énh ciia AutoCAD. Ta truc ti€p d6i thoai v6i phan mém tai viing nay.

Dé chinh do 16n Command Window ta c6 thé dung con trd kéo dén vi tri
giao gitta man hinh d6 hoa va Command Window dén khi xuat hién hai dudng song
song va ta kéo 1én hay kéo xuong duéi (hinh 1.4).

Command Line
Vi tri thay doi s6 dong 1énh =
(Command Line) <
zl 3
— |

o
= [ | > )I| ALa}louH A Layout2 { N / /JLI
=7
Specify ne ]:n:llnt or [Close<TUndo]: ;I
Command :
Automatic/ave to C:~Documents and Settings™ inistrator~Local
Settings emp\Draw1ngl 1.1 8411 .=v% ... -
Command 7 A1
[231.4021, 2.4265 , 0.0000 | SNAF‘| GRID| DHTHD| PDLAFI| DSNAP [OTRACK DYN| LWT| MODEL LA

Dynamic input

Trong AutoCAD vdi chic nang Dynamic input, ta ¢6 thé nhap lénh, nhap
toa do va chon céc lua chon tai mot diém bat ki trong viing d6 hoa tai vi tri con trd chuot
(Hinh 1.5) thay vi phai nhap 1énh tai dong 1énh (Command line) nhu trong cic phién
ban trudc.

ETE
[E? Fil= Edit Yiew Insert Format Tools Draw  Dimension Modify Express  Window Help _|ﬁ||£|
[ORBleRD <26 » 2| txe X RERIE @& 4
H {:.I el T I j = £ “I.EyLa_l,ler j”i ByLayer j” ByLaw

L

Specify ather corner poink or 2] | &

GO0 LNN



Hinh 1.5

Menu bar

Danh muc chinh nam phia trén viing d6 hoa. AutoCAD 2006 c6 12 danh
muc. Méi danh muc chita mot nhém 1énh cua AutoCAD.

Cac danh muc cua AutoCAD 2006: File, Edit, View, Insert, Format, Tools,
Dimention, Modify, Express, Window va Help ( Hinh 1.2)

Pull - down menu
Danh muc kéo xudng, khi ta chon mot tiéu dé s& xuat hién mot danh muc
kéo xudng, & day ta c6 chon 1énh can thuc hién (hinh 1.6).
Screen menu
Danh muc man hinh nim phia phai ving d6 hoa. D¢ tit hoic md danh muc

man hinh bang hop thoai Options; Display tab, niit Display screen menu (hinh 1.7)

Current profile: <<Unnamed Profiles >

Files  Display |Dpen and Savel Plot and F'ul:nlishl Syste

Window Elements
v Display scrall bars in drawing windaw
v Display screen menu

[~ Use large buttons for Toolbars
Hinh 1.7 Trang Display clia hop thoai Options I Show ToolTips

P autoCAD 2006 - [Drawingl.dwg] == x|

E:S Revision Cloud

File Edit “iew Insert Format Tools | Draw Dimension Modify  Express  indow Help - |ﬁ||5|
DA 2RAD %D E /e AIEEEY LG e [P
: s @ 11 Ray JJ
=Y O®aEo Byl ¥ |||— Byl A Byl
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3 Paint 4 ]
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Hinh 1.6 St dung Draw menu goi 1énh Arc

Chit trén danh muc man hinh  dugc qui dinh nhu trén hinh 1.8

- Chtt in hoa: Tén menu

- Chit dau tién 1a in hoa véi dau “ : 7 : - Tén Iénh.
~, A ‘A N A z A [13 ” A
- Chir dau tién la in hoa khong c6 dau “ : * : - Tén lua chon.

screen Ments | IllIScreen Mend3 |
AukoiCAD AutaCal AukaZAD
EE T * kK ok ko ok
FILE Line: Circle:
EDIT Ray
YIEW 1 sline Cen,Rad
VIEW 2 line
INSERT Cen,Dia
FORMAT Flire
TOOLS 1 3Dpaly 2 Paint
ToOOLS 2 Palygan 3 Poink
DRAYY 1 Rectang
DR.AMy 2 TTR
DIMMSION Arc TanTanTa
MODIFY1 Circle
MODIFY2 Donut CopyRad:
HELF Spline

Ellipse

Hinh 1.8 Lénh Circle trén Screen menu

ASSIST A55IST BSSIST
LAST LAST LAST

Model va layout tab

Chuyén tir model Space sang layout va ngugc lai.

Scroll bar

Thanh cu6n gom c6: thanh bén phai kéo man hinh (van ban va d6 hoa) 1én
xu6ng, thanh ngang nim phia duéi ving d6 hoa dung dé kéo man hinh tir trai sang phai
hodc nguoc lai. Mudn md hodc tit cac thanh Scroll bar ta vao  Options, trang Display
va chon hoac bo chon nit Display scroll bars in drawing window (Hinh 1.7)

Toolbar

Thanh cong cu, trong AutoCAD 2006 c6 30 toolbar, mdi 1énh c6 mot nit chon
v6i biéu tuong 1énh trong toolbar (Hinh 1.6).
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10.1.4 Tao gi6i han ban vé:

Khi biéu dién mot doi tuong nao d6 trén ban vé ta phai tao gidi han c6 kich thuéec
16n hon d6i tuong d6. Trong AutoCAD 2006 c6 3 1énh tao giGi han ban vé: New,
Limits va 1énh Mvsetup.

10.1.4.1 Tao giéi han ban vé:( 1énh Ne B

Céach goi lénh:
Pull - Down Screen menu GO 1énh Toolbar
menu
File/ New... File/ New New hoac Ctrl + N Standard

Khi chon 1énh New sé& xuat hién hop thoai Greate New Drawing (Hinh 2.1),
trong hop thoai nay c6 4 tab nam ngang theo thi tu :

L
1. Tab 1 : Open Drawing : Dung dé m& ban vé da khi thanh
File.

[]

2. Tab 2 : Start From Scrach : Bit dau ban v& méi, Tab nay dung dé
chon

don vi vé€ theo hé¢ Metric (milimet) hoac hé English (Inch: 1" = 25.4 mm).

3. Tab 3 : Use a Template : Dung d€ vé& cac ban v& mau da
dugc tao san.

4. Tab 4 : Use a Wizard : Dung dé tao giGi han ban vé& bat

Khi Tab nao dugc chon thi Tab d6 lin xuong va bat sang lén.

@Ereate New Drawing ﬂil

&[0 Dl

Default Settings

" Imperial [feet and inches)

* Metic




Hinh 2.1 Hop thoai Create New Drawing, Trang Start from Scratch

10.1.5 Luu ban vé: (Iénh Save, Seveas, Qsave)

Lénh Save =]
Cach goi lénh:
Menubar G0 lénh Toolbars
File/ Save... Save hoac Ctrl + S Standard

Cong dung: Lénh Save dung dé luu ban vé thanh mot file. Khi thuc hién Iénh xuat
hién hop thoai Save Drawing as ( Hinh 2.9). Nhap tén file vao 6 file name, nhap niit
OK va chid y dén muc ta luu tén file.

Lénh Saveas

Céach goi Iénh:
Menubar G0 1énh Toolbars
File/ Saveas... Saveas

Cong dung: Lénh Saveas dung dé luu ban v& hién hanh sang mot tén khdc, cdc
budc thuc hién tuong tu nhu Iénh Save.

@ Sawve Drawing As

e

Higtary

g

My Documents

Save in:

‘ <o Toshibal (2]

MName Size
EJDncuments and Settings

[CHDUTOANS?

|23 Engstd

[CHHEROSOFT

[ Program Files

[ WINDOWS

[EBbt1.dwg 47 KE

4| ] ] >

[] Update sheet and view thumbnails now

Frewiew

v| @‘[@QXE?, Views * Tools -

[D:awing3.dnd

File: name:

w | Save

Files of type: | AutoCAD 2004 Drawing [* dw)

w | Cancel

Hinh 2.9 Hop thoai Save Drawing As

82




10.1.6 Mo file ban vé c6 san (1énh Open)

w

Céach goi lénh:
Menubar GO 1énh Toolbars
File/ Open... Open hodc Ctrl + O Standard

Cong dung: Lénh Open dung dé m& mot file ban vé&. Khi thuc hién 1énh nay xuat
hién hop thoai Select File (Hinh 2.10). Hop thoai nay chon file cAn m& sau d6 chon nit

OK.

L Select File

Hinh 2.10

$® Cac nit chon:

Files of style

Look jn | cge Toshibal [C:)

Marne =

[aDucuments and Settings
[C)DUTOANST

[C)Engstd

[CHEROSOFT
[C2)Pragram Files

[ WINDOWS

[ %-ht1 Ldwg

< |

Sizer

47 KB

|

[ 5elect Initial Wisw

v| &= f‘ th::: Views =+ Tools -

Freview

File narme: |bt1 -diwg

7o 0

Files of type: | Dirawing [*.dwg)

w | Cancel

Dang file cac ban vé AutoCAD c6 phan md rong 1a DWG. Ngoai ra ta con cé
thé m& cac file c6 phan m& rong DWT, DXF, DWS (Hinh 2.11).

Fil=z of tupe: |Drawing [*.dwg]

Dirawing [*.dwg]
Standards [*.dws)

Ci=<F [*. dwf]

Drawing Template [*.dwt]

-
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Open

Hinh 2.11 C4c dinh dang file AutoCAD

Mo file ban vé gébm 4 lua chon (Hinh 2.12).

Hinh 2.12

¢ Open

: M¢ file ban vé.

* Open Read - Only : file ban vé chi doc.

¢ Partial open

* Partial Open Read - Only : M& mot phan ban vé chi dinh trén kiéu chi doc.

Preveiw

T 1]

Open

COpen Read-Onlky
Partial Open

Partial Cpen Read-Onlky

: Lam hién thi hop thoai Partial Open. Ta c6 thé m& va tai
mot phan ctia ban v& bao gdm hinh hoc trong mot Viewport chi dinh hoac trén mot 16p.

Hinh 4nh dang bitmap file sdp md s& hién trong khung cira so.

Tools:

Go6m nhiéu lua chon khédc nhau nhu hinh 2.13

¢ Find : Néu chon niit Find s€ xuat hién hop thoai Find (Hinh 2.14) gitp ta tim

kiém file ban vé.

|T ooz - |
Find...
Lacate
addModify FTP Locations
add Current Folder to Places
Add to Favorites

Hinh 2.13

@Find: Files named *Ket cau®.dwg

Mame & Location | Date Modified

2 x|

Find M
Mamed: IKet cau j
Stop |
Tves IDrawing (" dwg] j Mew Search

Loak in: ILan D]

¥ Include subfolders

Ok

el |

Cancel

Help |
Mame In Folder | Sizel Type | i odified |
DA TuansMG. .. 4911KE  AutoCAD Draw..  B/A/2007 12:26...
[EPz KET CA.. DATuansMG. ... J903KE  AutoCAD Draw..  B/8/2007 833 ..
EP3KETCA..  DATuansMG. ... 2009E  AutalAD Draw.. 7/7/2007 257 ..
|3 files Found, 7




Hinh 2.14 Hop thoai Find

¢ Locate : St dung AutoCAD search path dé dinh vi tri
cua file hién thi trén file name. Géan Search path trén trang files ctia hop thoai Options.

* Add/ Modify Ftp location  :Hién thi hop thoai Add/ Modify Ftp location
trén d6 chi dinh Ftp sites ¢ thé quan sat .

* Add current folder to places : Thém mot biéu tugng vao danh sach places.

+ Add to Favorites : Tao Shortcut cho vi tri Look in hién hanh
hoac cho file hoac cho folder da chon.

10.2.Cac buwéc chuan bi truéc khi vé
10.2.1 Pinh don vi do cho ban vé (Lénh Units)

Céch goi 1énh
Pull - Down menu Screen menu GO 1énh
Format/ Units ... FORMAT)/ Units Units, Dd units

Lénh Units dinh don vi dai va don vi géc cho ban vé hién hanh. Sau khi goi Iénh
s€ xuat hién hop thoai Drawing Units ( Hinh 2.6)

— Length —Angle
Type: Type:
leci IDecimaI Degrees j
Precizion: Precizion:
0.0000 =l (o |
[T Clockwise

— Inzerhion zcale
IInitz ta zoale inzerted content;

illimeters j

— Sample Output

1.5,.2.0033,0
3<45.0

] I Cancel Directior... Help

Hinh 2.6 Hop thoai Drawing Units

$ Cac lua chon
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Length : Chon don vi chiéu dai.

Type : Danh sich loai don vi : Scientific, Decimal ... Theo TCVN chon
Decimal.

Precion :Danh sach do chinh xdc hoac s6 thap phan c6 nghia( ta chon 0 hoac
0.0000)

Angles : Chon don vi géc
Type : Danh séch loai don vi:Decimal, degrees ...Theo TCVN chon Decimal.

Precion : Danh sach do chinh xac hoac s6 thap phan cé nghia( ta chon 0 hoac
0.0000).

Clock Wise : Huéng géc am cung chiéu kim dong ho.

Direction : Chon dudng chuin va huéng do géc , khi chon s& xudt hién hop thoai
Direction control (Hinh 2.7)

— Baze Angle
&+ East 0
 North a0
 West 180
 Sauth 270
£ Other Fick ¢ Type
il Angle: ||:|

] I Cancel

Hinh 2.7 Hop thoai Direction control
Ciac don vi chuyén déi:
linch=1" =72 pt =25.4 mm

1 foot=1" =12 inch = 304.8 mm
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10.2.2 Tao gi6i han ban vé:( Iénh Limits)

Céach goi lénh:
Pull - Down menu Screen menu GO 1énh
Format/ Drawing Limits... FORMAT/ Limits Limits

* Command: Limits «

- Specify lower left corner or [ ON/ OFF ] < 0,0 > : «l (Nhap Enter)

- Specify upper right corner < 420,297> : 597,420 «l (Nhap géc phai phia trén
ctia khé A2) ta da chon xong kich thudc gii han ban vé khé A2 ( 594,420).

$ Cac tuy chon khac
ON : Khong cho phép vé ra ngoai giGi han ban veé.

OFF : Cho phép v€ ra ngoai gidi han ban vé da dinh (Ché d6 mac dinh). Sau
khi thuc hién Limits ta thuc hién 1énh Zoom vdi lva chon ALL d€ quan sat toan bo giGi
han ban vé.

10.2.3 Lénh Ortho
Cong dung: Thiét lap ché do theo phuong cua soi téc.

* Command : Ortho

Enter mode [ON/OFF]<OFF> (Chon Iua chon va nhin Enter).

10.2.4 Hién thi thanh cong cu ( Lénh toolbar)

Cach goi 1énh:
Pull - down menu Screen menu G0 lénh
View/ Toolbar View?2/ Toolbar Toolbar ; To

Trong AutoCAD 2006 c6 tat ca 30 toolbar, cac toolbar dugc hién 1én mac dinh:
Standard, Object, Propertiers, Draw va Modify (Hinh 1.2).
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% Dé lam hién thi cdc thanh cong cu khdc lén man hinh ta thuc hién lénh -
Toolbar, Toolbar hoac Shortcut menu (ré con chuot dén mot nit 1énh bat ki va nhan
phim phai ctia chuot).

Lénh - Toolbar

* Command: Toolbar <

- Enter toolbar name or [ ALL] : « (Nhap tén Toolbar).

Pé lam xuat hién cac Toolbar ta kéo con trdé chuot dén mot nit lénh bat ki trén
man hinh va nhan phim phai chuét. Khi d6 xuat hién Shortcut menu va chon menu can
thiét (Hinh 1.10Db).

View/ Toolbar/ Customize... / Xuit hién hop thoai Customize User Interface.
Trén hop thoai nay c6 2 trang : Customize va Transfer (Hinh 1.10a).

o= e
3., Custamize |= Transfer | CAD Standards
. ) = Dirnension
v Draw
IAII Customization Files 'I =B Oraw Ordar
Elﬁm - Inquiry
""" Fr Line £ Insert
----- 3 Corsucion e (/)20 ARIR~oll=]=]w=] -] Pp—
..... alyline
""" % Polygon lE‘ Lavguts
..... ¢ Rectangle Modify
----- e e ity
..... % Circle Object Snap -
-----  Revision Cloud Propetrties 2 v Properties
""" Fr Spline Refedit
""" ¥ Elipse &= gl | Reference
----- + Ellipse Arc
55 Black B General Render
----- +r Make Black Name Draw Shade
_____ +r Point g JI;Jescnptlon Draw Toolbar Solids
..... < Hatch Dplgea[)'ﬁ ah Solids Editing
----- A Gradient hd by Uefau oW
Orientation Left S
Command List: 2 Default X Location 0 v 3tyles
X Default 'y Location 0 Surfaces
Categories: |y Rows 1 Texk
B Ad (e
[ Command | Source ﬁ! Aliases TB_DRAW, Draw UCs 1T
Grips Menu ACAD Elemznt |0 ID_TEDraw View
Shap Menu ACAD S
Cancel ACAD General bIJ
Toggle Snap ACAD W
Toggle Ortha ACAD Workspaces
Tonale Giid ACAD =l Zoom
i| Leam more about Customization 0K | Cancel Apply Help Lock Location  #
Zuskamize, ..
Hinh 1.10

Dé dong Toolbar ta ¢6 thé chon nit X tai géc phai phia trén Toolbar.

% Co dinh vi tri caa Toolbar

Trong AutoCAD 2006, véi chitc nang Lock location ta c6 thé c6 dinh vi tri

cua cac toolbar. T Window menu chon Window/ Lock location.
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10.3.Phwong phap nhap toa doé

10.3.1 Cac phuong phap nhap toa do diém

Trong AutoCAD 2006 phan 2D c6 7 phuong phép nhap toa do diém vao trong ban
vé nhu sau:

1. Dung phim chon (PICK) cta chuot (Két hop véi cdc phuong thic truy bét
diém cia doi tugng.
2. Toa do tuyét doi M(x,y)
Nhap toa do tuyét doi X,Y cua diém theo goc toa do (0.0).

3. Toa do cuc tuyét doi M(D<a)
Nhap toa do cuc cua diém (D<a) theo khoang cdch D giita diém véi goc toa
do (0.0) va géc nghiéng o so véi dudng chudn.
4. Toa do tuong doi M(@ X,Y)

Nhap toa do ciia diém theo diém sau cling nhat x4c dinh trén ban vé.
5. Toa do cuc tuong doi M(@ D < o)
Tai dong nhéc ta nhap @ D < a. ciia diém M so véi toa do diém nhap sau cing
nhat trén ban vé. Trong dé:

- D la khoang cach tr M dén diém sau cling nhat trén ban vé

- a 12 g6c tao béi truc X hién hanh véi dudng thang néi tir diém M cin x4c dinh
dén diém sau cung nhit ctia ban vé.

6. Nhap khoang cach duong truc tiép (Direct Distance Entry)

Nhap khoang céch duong truc tiép tuong doi so v6i diém sau cling nhat trén ban
v€, dinh hudng bang chiéu cua hai s¢i téc. Khi nhap khoang cach truc ti€p phai mo
trang thai polar Tracking (F10) hoac mé& Ortho (F8).

7. Polar Tracking

St dung Polar Tracking dé nhap truc tiép khoang cdch duong theo dudng vecto
dan huéng cuc thé hién khoang cich tir diém céan xdc dinh dén cuc. Ta chi cin nhap
khodng cédch vao dong nhiac con géc nghiéng dugc mac dinh sin trén hop thoai
Drafting Setting, trang Polar Tracking.

Trong 7 phuong phép trén thi phuong phap st dung thong dung nhét 1a nhap toa
do tuong d6i va cdc phuong thic bat diém.

89



10.3.2 Cac phwong thirc truy bit diém, déi twong

Céach goi Iénh:
Shortcut G0 1énh Toolbar Screen Menu
h.f h/ h‘r- hA h~ i A h,\’ N h\
Shift + phim phai | Nhap 3 chit cdi dau Object Snap N a[:k :::* ang

chuot tién

Trong khi thuc hién 1énh vé AutoCAD c6 kha nang goi 1a Object Snap (OSNAP)
dung dé bat cac diém thuoc doi tuong. Vi du : bt diém cudi, diém giita, tam diém , giao
diém .... Khi sir dung céc phuong thiic truy bat diém tai giao diém hai soi toc xuét hién
mot 6 vuong cé tén 1a Aperture hoic 12 6 vuong truy bat va tai diém can truy bt xuat
hién mot hinh du hiéu riéng dé nhan biét cho ting diém truy bat goi 1a Marker.

Ta c6 thé gan phuong thiic truy bat diém theo 2 phuong phap:
- Truy bat tam tri: Chi st dung mot 1an khi truy bat mot diém.

- Truy bat thudong tri: Gan cdc phuong thic truy bat diém 1 thudng trd (Lénh
Osnap).

10.3.3 Cac phuong thiic truy bat diém tam tri (object snap)

Ciach goi phuong thifc truy bat diém tam tri:

% Nhén phim Shift va déng thoi nhap nit phai chuot s€ xuat hién danh muc tat
Shortcut. Trén danh muc nay chita danh sich cac phuong thic truy bat diém (Hinh 4.1)

Al AutoCAD 2006 - [BAI TAP THUC HANH] _[=]x]
File Edit %iew Insert Format Tools Draw Dimension Modify Express Window Help _|ﬁ||£|
[DREH2RD D 24| EEILIEEEE Y I e [
H 2| W Q% Dl THED15 £ “|I BiyLayer =l BiyLayer = BiyLay
s~0 Tempoarary track poink i':'ktic*p'D
—
A B Tracking
Mid Between 2 Paoints From
Point Filters L4 J
Shortcut Menu Nhﬁp vao Jsnap:
. g hang 4 sao Endpoint
/7 Midpoint Midpaint
):( Intersection A Intersec
.\.{ Apparent Intersect App Int
) Extens
— B Parallel
@ Lenter Center
P Quadrant Quadrark
) Tangent Tangent
Thanh cong cu FEpE
_L Perpendicular : Mode
Insert
Parallel
j // = Mearest
@ hode Nane
4 Ly Insert :
A Nearest _— / 3 CEmEpco
C Yt wore =P/ A XK@ 0L z® o | Awln, |
4 out2 JE|
= nn Qsnap Settings. ..
Invalid object snap nodes. j
Enter list of ohject snap modes: 4 | ﬂ
Shaps to the closest endpoint of an obiect. EMDP




Hinh 4.1

% Tir danh muc man hinh Screen menu nhép chon hang *#%* & xuat hién danh
sdch chita cic phuong thic truy bat diém (Hinh 4.1)

% Nhap 3 chit céi ddu tién ctia phuong thic truy bat diém can bat nhu: END....
< Nhip phai chudt vao mot biéu tugng bat ki s& xudt hién mot danh muc tat
(Shortcut), chon chit Object Snap s& xuat hién thanh cong cu bat di€ém tam trid Object

Snan (Hinh 4 2)
Temporary

Track Point

End Intersec... Extend Quadrant Per.. Insert Nearest Object Snap

e T | @GO e | AN,

Dot

From Mid Applinter... Center Tangent Parallel Node None

Hinh 4.2

Trong AutoCAD 2006 c6 tit ca 16 phuong thic truy bat diém (tir phién ban 2005
¢6 thém phuong thic Mid Between 2 point) ctia d6i tugng ( goi tat 12 truy bat diém).

1. ENDpoint, End:[ 7 Bit diém cudi:

Dung dé truy bat diém cu6i cuia Line, Spline, Arc, phan doan cta Pline, Mline.
Sau khi nhap phuong thic truy bét diém, hdy dua 6 vuong truy bat dén cham déi tuong
gan diém cu6i can truy bat roi nhap nit trdi chuot d€ AutoCAD 2006 truy bat diém

cudi d6. (Hinh 4.3). V! tr' END Vi tri END Vi tri END

e
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Hinh 4.3 Truy bat diém cu6i (ENDpoint)

2. MIDpoint, Mid: = Bit diém giira

Dung d€ truy bat diém giita ctia Line, Spline, Arc. Sau khi nhap phuong thiic bat
diém hay dua 6 vuong truy bat dén cham mot diém bat ki trén doi twong réi nhip nit
trai chuot. (Hinh 4.4)

MID
MID

Vi tri MID

Vi tri MID MID

ine Arc Spline i tri MID

Hinh 4.4 Truy bat diém giita (MIDpoint)

3. INTersection, Int: x Bit giao diém:

Dung dé truy bat diém giao diém cuia 2 doi tuong. Mudn truy bat giao diém thi
Sau khi nhap phuong thiic bét diém ta phai dua 6 vuong truy béat dén gan vi tri chia giao
diém s& xuat hién mot ddu nhan (X) réi nhép niit trdi chuot dé chon (Hinh 4.5).

Vi tri INTersection

Line INT

Vi tri INTersection

ARC
Line INT

Circle

Hinh 4.5 Truy bat giao di€ém (INTersection)

Chi y

Ta c6 thé truy bat giao diém ctia hai d6i twong khi kéo dai méi giao nhau (Hinh
4.6). Sau khi nhap phuong thitc bit diém ta phai chon lan luot hai déi tuong.

Vi tri INTersection

*\':.\:/ARC \Line

Vi tri INTersection

Hinh 4.6

Line Line
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4. APPint(Apparent intersection), App: Bit giao diém biéu kién:

Dung dé truy bat giao diém biéu kién cia cdc doi tuong 3D dang khung day, giao
nhau tai mot diém nhin hién hanh biéu dién ma thuc t€ trong khong gian chiing khong
giao nhau (Hinh 4.7). Trong khong gian 2 chiéu cdc phuong thifc truy bat giao diém
Apparent intersection va INTersection la nhu nhau

Vitri Apparent
INTersection

Hinh 4.7 Truy bat diém Apparent INTersection

5. CENter, Cen:[(5) Bit diém tam

Dung dé€ truy bat diém tam clia dudng tron, cung tron, elip. Sau khi nhap
phuong thitc bat diém ta dua 6 vuong truy bat dén cham mot diém trén cung tron clia
doi tuwong sé xudt hién dau hleu vong tron nhd” & tam r6i nhap nit trai chuodt dé chon.

(Hinh 4.8) Vi tri CEN
@ Vi tri CEN

Hinh 4.8 Truy bat diém tam (CEN)

6. QUAdrant, Qua & Bit goc phan tu

Truy bat céc diém 1/4 (diém & goéc 0°, 90°, 180°, 270°%) cuia dudng tron, cung
tron. Sau khi nhap phuong thic béat diém ta dua 6 vuong truy bat dé€n cham doi tuong
gan diém goc phan tu can truy bat, s& xudt hién ddu hiéu “hinh thoi” & goc tu d6, roi
nhap nit trai chaotdé chon. (Hinh 4.9)

Truy bat QUA
gan nhat

Truy bat QUA

gan nhat ARC

Circle Elippse

QUA
Hinh 4.9 Truy bat géc phan tu (QUAdrant)

7. TANgent, Tan| {7 Bat tiép diém
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Phuong thic ny dung dé truy bat tiép diém clia cdc doi tugng tiép xdc nhau. Sau
khi nhap phuong thuc bit di€ém ta dua 6 vuong truy bat dén cham mot diém trén doi
twong gan di€m ti€p xiic s& xuat hién dau hiéu “vong tron cé gach ngang trén” r6i nhap
nut trai chudt dé chon. (Hinh 4.10)

Line
I TAN
a. Line ti€p xuc Circle b. Line ti€p xic 2 Circle c. Circle ti€p
xtc Line TAN TAN
Point Spline

Point

d. Line tiép lip e. Line ti€p xuc
duong Spline
Hinh 4.10 Cac d6i tuong ti€p xuic
8. PERpendicular, Pel - Bit diém vuong goc:

Truy bat diém vuong géc véi doi tugng, vi tri diém vuodng goc cé thé nam trén
dudng thang kéo dai. Sau khi nhap phuong thuc bat diém ta dwa 6 vuong truy bat dén
cham mot diém trén doi tugng s& xudt hién mot dau hiéu “géc vuong” trén doi tuong roi
nhap nit trai chuot dé chon. '\S(P)anh 4.11)

a. Truy bat diém PER véi Line
b. Truy bét diém PER véi Circle

Hinh 4.11 Truy bat diém vuong géc (PERpendicular).

9. INSert, Ins | 3 Bit diém chen van ban
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Dung dé€ truy bat diém bét dau viét dong van ban Text hoic block. Hay dua 0
vuong truy bat dén cham mot diém bat ki cia dong van ban hoic Block r6i nhép nit trai
chuot dé chon. (Hinh 4.12)

AUJOCAD 2006

INS
Vi tri diém INS
chén van ban
Vi tri diém
a. Text chén BLOCK

b. Block

Hinh 4.12 Truy bat di€ém chén (INSert)

10. NODe, Nod o | Bat diém (Point, Divide, Measure):

Dung dé truy bat tAm ctia mot diém khi dung 1énh Point, divide, measure. Sau khi
nhap phuong thuc bat diém ta dua 6 vuong truy bat dén chita diém can truy bat s& xuat
hién mot dau hiéu “chit X ¢6 vong tron & gitta” r6i nhip puattrdi chuot dé chon. (Hinh

4.13) NO%

NOD truy b&t POINT

Hinh 4.13 Truy bat NODe

11. NEArest, Nea[ ¢ Bit diém tuy y trén déi tuong:

Truy bat mot diém tly y trén doi tugng gin giao di€ém vai hai soi téc nhat Pua 6
vuong truy bat dén cham déi tugng gin diém can truy bét réi nhap nit trai chuot dé
chon. (Hinh 4.14) NEA

Hinh 4.14 Truy bat NEArest //

12. FROm, From[ —

]
Dung dé bat mot diém thong qua mot diém khac 1am chudn. Sau khi nhap
phuong thitc bit diém From. Ta ti€én hanh hai buéc nhu sau:

- Base point: Chon diém chuén
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- Offset: Nhap toa do twong d6i hodc cuc tuong d6i clia diém céan bat so v6i diém
chuén.

13. Temporary tracking point , tt | .,

Trong AutoCAD 2006 ta c6 thé sir dung phuong thiic Temporary Track point
dé truy bat toa do mot diém twong doi thong qua mot hodc hai diém khac 1am chuan.
Tuong tu phuong thic truy bat From.

14. Parallel, par |z Bat song song

Phuong thic truy bat nay dung dé vé& duong thang song song véi dudng thang
da c6 trén ban ve.

15. Extention, Ext : kéo dai doi tuong

Phuong thic truy bat diém Extention diing dé kéo dai doan thing hodc chiéu dai
cung tron. Khi dua 6 vuong truy bat diém dén cham diém cudi clia doan thiang hoic
cung tron can kéo dai thi xuat hién d4u cong (+) va chit Endpoint dé thong bao cho biét
diém cudi cua doi twong da dugc chon c6 thé kéo dai. Khi kéo dai thi phia duéi hai soi
toc s€ xudt hién ToolTip nhu sau: Extention: d<a., lic nay ta nhap khoang cach d can
kéo dai so v6i diém cu6i do.

16. Mid Between 2 point

Str dung dé bat diém gitta cuia hai diém chon. Phuong thitc bét diém nay rat tién loi
Vi tri diém gitia clia

va chi c6 tir phién ban 2005 hai diém P1va P2

P2

P1

Hinh 4.18 Bat diém gifta chia hai diém

10.3.4. phuong thiic truy bat diém thuong tru (Iénh osnap, Dsettings)
Céach goi 1énh:

Pull - down menu Shortcut GO Iénh Toolbar

Ds, Os, Se, Osnap,

Tools/Drafting/settings.... | Osnap Setting.... dsetting, F3

Osnap
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Lénh dsettings ciing dugc goi bing cdach nhap phai chudt 1én nit Osnap hoic
Polar hoic Otrack trén thanh trang thdi r6i chon Settings ... s& xuat hién hop thoai
Drafting Settings (Hinh 4.21). Hop thoai nay c6 4 trang: Snap and Grip; Polar
Tracking, Object Snap va Dynamic input.

10.3.4.1 Tab object snap:

Trén tab ndy chita cic phuong thitc bat diém. Dé md phuong thiic nio ta ddnh dau
chon vao céc 6 hinh chit nhat bén trdi tén ctia cidc phuong thic truy bat nam trong khung
Object Snap modes

$ Cac nit chon khac:
Select all

Chon tét ca cac phuong thiic bat diém c6 trong khung cira s6
Clear all
Huy b tit ca cadc phuong thitc bat diém c6 trong khung.
Object Snap On
Tat/ m& ché do bat diém thudng tru.
Object Snap Tracking On (F11)

Tat/ m& ché do bat diém theo Tracking.

Draﬂ:ing Settings

Current profile: <<Unnamed Profile3 > Current drawing Drawingl.dwg

Snap and Glidl Polar Tracking  Object Shap IDynamic Inpull
Files | Display | Open and Save | Plat and Publish | System | User Preferences  Drafting | Sefection | Profies |

I¥ Object Snap On [FR V' Obiect Snap Tracking On (F11) ~ AutoSnap Seftings - dutoTrack Seftings
i Object Snap modes ¥ Marker [ Display polar tracking vector
O~ Endpaint 0 ¥ Insetion Select Al | ¥ Magnet [V Display full-scrsen tracking vector
¥ Diisplay AutaS nap tooltip [V Display AutoTrack tooltip
A ¥ Midpaint b v Perpendicular Clear &l | ™ Display AutaSnap aperture box
Ao " | ~ Alignment Point Acauisition
& ¥ Center T [V Tangent E‘“EO’:;D;“*’ er color - & Automatic
w W Node = W Mearest ™ Shift to acquire
<> ¥ Quadrant & ¥ Apparent intersection ~AutoSnap Marker Size ~Aperture Size
X ¥ Intersection 7 ¥ Padlel —J— .==. .—J—
= |v Extension -‘
- Object Snap Options ~ Drafting Toalip Appearance
Totrack from an Dsnap point, pause over the point whils in a ¥ I hatch objsct
2 grore hatch ohjscts
!) command. A tracking wectar appears when you mave the cursor. I Fieplace 2 value with curent clevatian Seltings
To stop kacking. pause over the point again,

Optiang... |

[n]4 I Cancel Help |

aK I Cancel Epply

Help

L cha y

Hinh 4.21

Hinh 4.22
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a. Khi dua 6 vuong truy bat cham vdi doi tugng can truy bét di€ém ta c6 thé s
dung phim Tab dé xoay vong (cycle through) vi tri diém can truy bat.

b. Ngoai cach chon phuong thifc truy bt diém thudng trd & hop thoai nhu trén ta
con sit dung 1énh Osmode hoic - Osnap dé md bat diém thudng tri trén cira s6 1énh
(Command Window) nhu sau:

* Command : Osmode  (Phuong thiic bt diém thudng trii)

- Enter new value for OSMODE <0> 4287 «l (Nhap gi tri méi cho Osmode:
16383 tit ca)

Hoac
* Command : - OSNAP

- Enter list of object snap modes: End, Mid, Cen, Qua o (Nhap danh sach ba chit dau
ctia mdi phuong thic truy bat diém thudng tri va ching cadch nhau boi ddu phay)

* Command : - OSNAP « ( Tho4t khoéi phuong thic truy bit diém thudng trii)

- Enter list of object snap modes: NON « .

Nut Options ....

Khi chon ntit Options ... & géc trdi phia dudi cua hop thoai (hinh 4.21) s€ xuat
hién hop thoai Options (Hinh 4.22)

Trong AutoCAD 2006 khi dua 6 vuong truy bat (Aperture) dén cham véi doi
tuong gan diém can truy bét thi s& xudt hién mot hinh Marker d4u hiéu riéng cho timg
di€m truy bat va dong chit Tooltip mo ta diém can truy bat (Hinh 4.23).

Aperture
Marker

Topltip /

Hinh 4.23
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10.4.Diéu khién man hinh quan sat ban vé

Khi thuc hién ban vé ta phai tao giéi han ban vé, tuy theo ting doi tuong 16n hay
nho ma ta tao cdc ban vé c6 gi6i han khac nhau dé chita ching, nén su hién thi vé hinh
ctia ching trén man hinh s& khac nhau. Do d6é dé dé& quan sat ban vé trén man hinh doi
khi ta can phéng to, thu nho hodc di chuyén man hinh dén vi tri cin thiét. Sau day s&
trinh bay cdc lénh diéu khién man hinh.

10.4.1 Thu phong man hinh(Iénh Zoom)
Céach goi Iénh:

Pull - down menu Screen menu G0 1énh Toolbar

View/ Zoom>... VIEW1/ Zoom Zoom, Z.

Lénh Zoom diung dé phéng to hay thu nhd man hinh, lic nay hinh anh cdc déi
tuong trén khung nhin hién hanh nhin thay cling 16n 1én hoac nho lai. Lénh nay khong
lam thay déi kich thudc céc d6i tuong ma chi thay déi su hién thi cac d6i tugng trén
man hinh. Goi 1énh tir Pull - down menu (hinh 8.1).

@AutoEAD 2006 - [C:"Documents and Settings' Administrator,My

[E? Fil=  Edit | Yiew Insert Formak Tools Draw  Dimension  Modify

= (Va0 7 Redraw vl;v f‘/

Ii Reqgen ﬁ I_
L.E_ﬂ Regen Al u
e .é O(+ Realtime

3
'/I O% Ban '@Q Previous
2 | A Herial View @, window
O D&‘_I:_j Clean Screen CTRL4O Q Dyniarnic
—_
oo — N Q Scale Fan
f— ii' ) @ Center v Z00Mm
@ Marned Vigws. ..
@0 D e , @ object 3D Orbit
0 o & 3D orbit @&, 1n Zoom Window
~ |G\ : 2, out (:‘j\.,. Zoom Original
e ‘) Hide _—
O | - Foom Extents
Shade 4 ®\ Al
% 5 Render 4 @. Extents
%‘ 4] Display >
Toolbars. ..
u -t =
Hinh 8.1 Hinh 8.2

* Command: Z <

- Select corner of window, enter a scale factor (nX or nXP), or [ All, Center/
Dynamic/ Extends/ Previou/ Scale/ Window/ Object] <Real time>:

$ Cac tuy chon
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1. Dung ctra s6 hinh chit nhat (Corner of window) dé phéng man hinh

* Command: Z <

- Select corner of window, enter a scale factor (nX or nXP), or [ All, Center/
Dynamic/ Extends/ Previou/ Scale/ Window/ Object] <Real time>:

- Specify Opposite corner: Chon géc thit nhat cta cira so.

- Specify Opposite corner: Chon géc thit hai clia cira s6 bao doi twong can
phéng man hinh. Pay 1a lua chon mic dinh cta 1énh Zoom, cita s6 cang nho thi man
hinh phong cang 16n.

2. Nhap hé s6 ti 1& (Scale factor) dé thu - phéng man hinh
* Command: Z

- Select corner of window, enter a scale factor (nX or nXP), or [ All, Center/

Dynamic/ Extends/ Previou/ Scale/ Window/ Object] <Real time>: 2 «l hoic 2x
(Nhap hé s6 ti 1¢). Khi nhap ti 1& bang 2 thi man hinh phong to I1én hai 14n.

Chi y

- Hé so ti 1é <1 : Thu man hinh.

- Hé s6 t1 1é > 1: Phong man hinh.

Q

3. Thu - phéng man hinh béing céch di chuyén chuot (Zoom - Realtime)

* Command: Z

- Select corner of window, enter a scale factor (nX or nXP), or [ All, Center/

Dynamic/ Extends/ Previou/ Scale/ Window/ Object] <Real time>: o =
Lic nay trén man hinh xuat hién con tro cé hinh dang kinh lip (hinh
8.2) gan giong hinh dang bi€u tuong Zoom Realtime. N6 ¢6 hai chic nang:

- Phéng ta man hinh béng céch nhap trdi chuot giit va kéo ré chudt 1én phia trén.

- Thu nho man hinh béang cich nhap trdi chuot giit va kéo ré chudt xuéng phia
dudi.

Dé thoat khoi 1énh Zoom Realtime ta nhan Esc hodc nhéap nit phai chuot dé
xuat hién Shortcut menu, & menu nay ta chon Exit (hinh 8.2).

@
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4, Zoom - All

Tuy chon nay s€ hién thi toan bo doi tugng trén ban vé clia khung nhin hién
hanh. Néu chiing ta vé& vuot qua giGi han vé thi AutoCAD s€ thu cdc hinh vé mic nhin
thay ching trén man hinh.

* Command: Z «J

- Select corner of window, enter a scale factor (nX or nXP), or [ All, Center/

Dynamic/ Extends/ Previou/ Scale/ Window/ Object] <Real time>: A

@&

5. Zoom - Center

Dung dé hién thi mot ctra s6 dugc x4c dinh bing mot tam cira s6 va gid tri hé so
phéng dai hoac chiéu cao.

* Command: Z «J

- Select corner of window, enter a scale factor (nX or nXP), or [ All, Center/

Dynamic/ Extends/ Previou/ Scale/ Window/ Object] <Real time>: C o

- Specify center point: Chon mot diém trén man hinh 1am tam cua khung ctra

2]
(@8

- Enter manification or height <> : Nhap gid tri d0 phéng dai hoic chiéu cao
khung ctra s6 (chon hai diém P1P2 d€ xac dinh chiéu cao, gid tri nay cang nho thi hinh
phoéng cang 16n. Néu sau gid tri ta nhap X, 2X, 3X ...thi hinh v& x& dugc phong theo cac
chi s6 truéc X d6. Chiang han nhap 3X thi hinh v& duoc phéng to 1én 3 1dn; Nhap 0.5X
thi hinh v€ dugc thu nhé xuoéng mot nira.

Q

6. Zoom - Dynamic

Hién Ién trén man hinh tét ca cdc hinh anh trong khung ctra s6 ma ta c6 thé thay
d6i vi tri va kich thudc ctia khung cilra s6 nay dé chia d6i tuong can thu phéng man
hinh.

* Command: Z <

- Select corner of window, enter a scale factor (nX or nXP), or [ All, Center/

Dynamic/ Extends/ Previou/ Scale/ Window/ Object] <Real time>: D
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Liic nay xuat hién khung hinh chit nhat ¢6 dau X ¢ gifta cho phép ta di chuyén
vi trf ctia khung ctra s6. Mu6n chuyén sang ché do thay déi do 16n khung ctra s6 ta nhan
phim trdi chuot, khi d6 xuat hién miii tén bén canh phai, ti€p tuc di chuyén dé thay doi
do 16n cta khung. Cira s6 cang nho thi man hinh phéng 1én cang I6n. Sau khi xdc dinh
xong khung ctra s6 ta nhan Enter.

@

7. Zoom - Window

Phéng to man hinh chita phan hinh 4nh ndm trong khung ctra s6 hinh chit nhat.

* Command: Z «J

- Select corner of window, enter a scale factor (nX or nXP), or [ All, Center/

Dynamic/ Extends/ Previou/ Scale/ Window/ Object] <Real time>: W o
- Specify first corner: Chon géc thit nhét cua cira so.
- Specify opposite corner: Chon géc thit hai ctia clia s6.

Cira s6 bao doi twong cang nho thi man hinh chita hinh 4anh ctia d6i tugng thé
hién cang 16n.

®)

8. Zoom - Extents

Tuy chon nay s& hién thi toan bo doi tugng trén ban vé clia khung nhin hién
hanh va phéng to hodc thu nho toan bo céc doi tugng d6 dén kha nang 16n nhét c6 thé.
Trong 3D, Zoom All tuong duong véi Zoom Extents.

* Command: Z

- Select corner of window, enter a scale factor (nX or nXP), or [ All, Center/

Dynamic/ Extends/ Previou/ Scale/ Window/ Object] <Real time>: E

®

9. Zoom - Previous

Phuc hoi lai cdc hinh anh cta 1énh Zoom trude d6. Phuc hoi duoc 10 hinh anh
trude do.

* Command: Z «J
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- Select corner of window, enter a scale factor (nX or nXP), or [ All, Center/

Dynamic/ Extends/ Previou/ Scale/ Window/ Object] <Real time>: P

&

10. Zoom - Scale
Nhap hé so ti 1é bang céc con so.
* Command: Z «J

- Select corner of window, enter a scale factor (nX or nXP), or [ All, Center/

Dynamic/ Extends/ Previou/ Scale/ Window/ Object] <Real time>: S

- Enter a scale factor (nX or nXP) : 2

Chi y
- Hé s6 ti 1é <1 : Thu man hinh.
- Hé s6 ti 1é > 1: Phong man hinh.

< Trén thanh Standard toolbar ta con c6 thém céc biéu tugng tuy chon nhu
sau:

In & Phéng to man hinh Ién hai 1an

Out = Thu nhd man hinh xuéng hai lan.

10.4.2 Di chuyén man hinh (1énh Pg—;

il
Cach goi lénh:
Pull - down menu Screen menu G0 lénh Toolbar
View/ Pan>... VIEW1/ Pan Pan, P

Lénh Pan dung dé di chuyén man hinh hién hanh dén mot vi tri bat ki ma khong
lam thay déi do 16n ciing nhu vi trf twong doi gitta cac d6i twong. C6 thé goi 1énh tir Pull
- down menu (hinh 8.3).
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Bl autoCAD 2006 - [Drawing1.dwg]

[E? Fil= Edit | View Insertt Format Tools Draw  Dimension  Modif

= |y d o Redraw

v| ==
A

Regen —_— —
I.ELaEI Her vl I—
l|_,__}l,—y Regen Al %
-/ -é Zoom L4
/B m o1 Realtine
2| A Aerial View %, Paint
Q& Clean Screen CTRL+0 ‘@:; Lefk Exit
88 2 Right
r.- 4. Wiewports k “;T jg Pan
E Mamed Yiews... ';:'* s W 200
% O 3D Views y & Down 30 Crhit
: & 30 Orbit Zoom Window
r~ -
& | o “B Hide Zoarn Original
|y Shade + Zoom Extents
Render r
=Y
B Display L
N Toolbars. ..
+* M T
Hinh 8.3 Hinh 8.4

* Command: P J

Liic nay trén man hinh xuat hién con tro ¢6 dang ban tay, khi d6 ta nhap ndt trai
ctia chuot 16i gitt va di chuyén man hinh chita hinh anh dén vi tri mong muén; khi tha
nut trdi chuot ra thi 1énh Pan khong tiép tuc.

Dé thodt khoi 1énh Pan ta nhan niit Esc hodc nhap phai chuot s& xuat hién danh
muc Shortcut menu roi chon Exit (hinh 8.4).

$ Cac tuy chon ¢ (hinh 8.4)

+ Pan
¢ Zoom

+ 3D Orbit
khong gian ba chiéu.

: 1a tuy chon Pan Realtime
: 1a tuy chon Zoom Realtime

: Chuyén sang qui dao trong

¢ Zoom window, Zoom Extents: Nhu da trinh bay & 1énh Zoom.

¢ Zoom Original

: Tré vé hinh anh goc ctia Zoom.
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10.5.Tao I&'p va quan ly ban vé

10.5.1 Tao l6p va gan tinh chat 16p trén hop thoai (Iénh Layer).

Céach goi Iénh:
Pull - down menu Screen menu GO Iénh Toolbar
Format/ Layer FORMAT/ Layer | DDImodes, Layer, LA Layers

Sau khi thuc hién 1énh Layer s€ xuat hién hop thoai Layer Properties Manager

(hinh 9.1).

2ls| =

@Layer Properties Manager

2|

%.'L'..,l Xl Jl |Eunent layer: 0

EET

:.E All Used Layers

| Staﬂ Mame

/0 . O
*floet |8 W

| On | Freeze| Loc:k| Calor | Linetype | Lineweight | Flat Style | F'Iot| Drescription
7y W white Continuous — Default Color 7 2

(g [ white Continuous —— Default

ISearch for layer 4 | I _’I
|AII: 2 layers dizplayed of 2 total layers

[ Invert filter V' Indicate layers in use

V' Apply to layers toclbar 0K I Cancel Apply | Help |

Hinh 9.1

10.5.1.1. Trinh tu tao Layer méi:

- Nhép ndt New
Layer O (hinh 9.1)

b

e

xudt hién 6 soan thao Layer 1 tai cot Name dudi

- Nhap tén 16p cén tao: NET KHUAT. Tén 16p khong duoc dai qua 255 ky tu, ky
tu ¢6 thé 12 chit, s6,d4au ... ¢6 thé c6 cdc khoang trong giita cdc ky tuw nhung khong duogc
dung cdc ki tu sau: <, >, /,\, 2, *, =. Néu muén tao nhiéu 16p ciing mot lic ta nhap cac
tén 16p cdch nhau boi dau phay.

10.5.1.2. Gan mau (COLOR) cho I6p:

- Nhap vao nit mau White ctia 16p NETKHUAT duoc chon dudi cot COLOR, khi
do6 xudt hién hop thoai Select Color (hinh 9.2), & hop thoai nay c6 256 mau dugc danh

sO tir 1-256.
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- Hay chon mau xanh (Blue) gdn cho 16p NET KHUAT. Khi chon mau nén chon
mau tiéu chuan. C6 7 mau tiéu chuén (Standard colors) : 1- Mau do(Red); 2- Mau vang
(Yellow); 3- Mau xanh 14 cay, mau xanh luc (Green), 4. Mau xanh da troi (Cyan), 5-
mau xanh bién (Blue), 6- Mau tim (Magenta), 7- Mau trang hoac den (White or Black).

@Select Linetype ﬂil
Indes Color | True Calor Color Books |

AutaCAD Calor Index [AC1):

Loaded linetypes

Appearance

Solid line

Continuous

l

Cancel |

ak. I Caticel | Load... |

Help

o] |

Help

Hinh 9.2 Hinh 9.3

10.5.1.3, Gan dang duong (Linetype) cho 16p:
Dé gan dang dudng cho 16p NET KHUAT ta thuc hién nhu sau:

- Nhép vao tén dang dudng continouns cta 16p dang chon (duéi cot Linetype) khi
d6 xuat hién hop thoai Select Linetype (hinh 9.3). Trong hop thoai nay chi c6 mot dang
dudng duy nhét d6 1a continouns. D€ tai cic dang dudng khac cho ban V& ta tién hanh:

- St dung lénh Linetype hodc nhap nit Load ... Khi d6 xuat hién hop thoai Load
or Reload Linetype (hinh 9.4).

- Chon dang duong hidden can tai cho ban vé.
- Nhap nit OK sé trd vé hop thoai Select Linetype (hinh 9.5)

- Chon lai dang duong Hidden vira tai dé gdn cho 16p NET KHUAT.

< -
- Nhap nut OK i
| msdekt Linetype 2l
@Lnad or Reload Linetypes lI_X
Fils... | [acad.i] Loadzd linetypes 0.00 mm
- = 0.05 mm
Linetupe Appearance D escription 0,09 mm
Availabla Linetypes antinuol 013 mm
Linetype [ Desciption - HDDEN — mmmmmeees Hidden ___ _ _ _ __ _ ——————— 015mm
ACAD_|5002/100 SO0dash___ _ ——————— 018mm
IACAD_|5003/100 150 dashspace _ _ _ _ __ _ | —— 020mm
IACAD_|50044/100 S0 long-dash dat___. - _ P
ACAD_|5005%/100 150 long-dash double-dot ___ —_ tomm
A CAD_|S00E100 150 long-dash triple-dot m— 0.30 m
IACAD_|5007/100 1SO0dat. .o e E— =l
IACAD_|5008w/100 150 long-dash shotdash _____
s CAD_|S00%w100 150 lohg-dash double-short-dash @
ACAD_|5010%/100 150 dashdot . _ . _._._._.__ Driginal: - Default
IACAD_I5011%/100 150 double-dashdot ______ _ _ _« Mewr  Defaul
< | 3 1| | |
Ok Cancel Help
T T 0k | el | [ Lot | hep | I |
N
Hinh 9.4 Hinh 9.5 Hinh 9.6
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10.5.1.4. Gan chiéu rong nét (LINEWEIGHT) dé sau nay in ra gidy

Gan chiéu rong nét cho 16p NET KHUAT khi in ban vé ra gidy. Trinh tu thuc hién
nhu sau:

- Chon tén 16p NET KHUAT.

- Nhéip vao chit Defaut dudi cot Lineweight s& xuat hién hop thoai Lineweight
(hinh 9.6), kéo thanh chay trén thanh trugt xuéng roi chon chiéu rong nét thich hgp 0.2.

- Nhap nut OK dé trd vé hop thoai Layer Properties Manager
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[1]

[2]

3]

[4]

[5]

[6]

[7]

[8]

TAI LIEU THAM KHAO

Poan Hién — Vé ky thugt — NXB Giéo duc, Ha Noi 2000

Giao trinh vé ky thudt — Pai hoc Bach khoa Pa Nang, 1995

Nguyén Bic Hué, Nguyén Vian Nhién, Dao Quéc Sung, Nguyén Vin Tién — Bai
giang vé ky thugt — NXB Bai hoc bach khoa Ha Noi, 2010

Nguyén Vin Diém, Poan Hién, Nguyén Van Hién, Nguyén Van Nhién, Nguyén
Van Tién — Bai giang hinh hoc hea hinh - NXB Dai hoc bach khoa Ha Noi, 2010
Giéo trinh Hinh hoc hea hinh — B6 mon Hinh hoa — V& k¥ thuat

Truong DPHBK Ha Noi — 1998

Bai tdp Hinh hoc hoa hinh — B mon Hinh hoa — Vé k¥ thuat

Truong DPHBK Ha Noi — 1998

Nguyén Quang Cu, Nguyén Manh Diing, Vii Hoang Thai — Bai tdp Hinh hoc
hoa hinh Nha xuit ban Gido duc — Ha Noi 2004

Poan Hién — M4t sé bai todn Hinh hoc hea hinh

Nha xuét ban Gido duc — Ha N¢i 1998
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