
TINH CQC lvti<~M CJifl! TA.C DVNG CiT A TO HQ'P 1'},I 

H(PNG TRONC ·N~~N NHlfm IAJP BANG !'lHrfir 
. A ' ' AA N (' u '""'N .• . ll'lA lR. .II .li.'A. T.UW 

PHAN DONG 

0 In:aJc, L;!t cUmg nhu 1.'11..{0c ngo3.i, m6ng coc l.a loBi ki-it cr.li1 ·.:luqc .',-if d1;r-g dt 
~(.ng di trong _ nhi~u ngio:nh xay d1;rng khi<c nhau. Tinh to{m· nhftng m'")ng nhu :be dl't la 
b~.ng phuol;g phZtp nfw di.ng cAn phiii biett nic {rn_g 1\,l'c tror.g coc do chuy~n vi d(J;:~ .","i h~·;jc: 
H. -chuyftn. vi do hrc dan vi d?t viw coc gay ra. Vi v~y tinh to8.n m(;t c:~)c don c(, ~~ Eghia 
n1t quci.n t.t:Q~g va lh b2i toan ~d biln. -

CQc ciia ctlc tong trinh hi~n nay co cl~c ili~m Ja cbieu dili khA km 
va nh1lt la d¢ s&u dOng cqc thu6ng dit Ibn) -va chtu t<it di.Jng--ctGng thO( 
dlmg vi\ r.di.m ·ngang. Cite phuong phitp tinh toan CQC mttn cbiu t<ic d\H1t; c-Cla t() b,,p 
tn.mg: tuy ;·ngily cing d~t duoc nhU:ng bu:Oc th3n dang kEJ nhuug \r8.n ch,xa tJ:(_)r; rn~tr, nhiiBg 
yeu ctlu C!ltt thvc te d~t .ra~ bOi vl ! 

Chua gliii quy!t dtrQc b~d toan V(~i tm7c ctQ tOng quat cao nh8:t; 
-- Th1.1.~}t to8_n viin .:;hua tb~t tb.1J?n ti!;n v.a eel hl~u qua co1.o khl tln.h tn':n nu\: 

B~d baO niy se trl.n.h bgy dch mCri tir1.h cqc m~m chiu. n-·!;n t:n 
phu0ng plulp m:fi, li)u ch\1y~n ti~p cho pbep khUc ph1_1c du:qc _nirftng ,-t;.f,;:;: :r:':>J_ trJ~rL 

C:h•.:~ng ta .-~f:t rnQt ;,~.:;_1c c6 kkh. di.~n ng~ng d·> · crt:: 
co.>; II} do Hq cb.~u t:J.c dvng -.::(ut. c{w Ivc dlh1g .N, hrc ngm-n.g I~-P tl.'ung 

u_On Ivl; cl6ng '-TU~ n~h'l hiCn d~ng ruye'n tinh nh-H't_:; 
s.6 n~n thay d:b~t th~o chltu 1lft1;' 761. ·quy lu~"t niw c!.C) 
ck\i dQ cttng E] dl2 cQc va d$c tnmg ph&n tang cAl"l 

chia phtln cQc ng~p trong cHh ·H ra thilnh. n do-?n da; h :::= Hfn, trong ph?m '9i 
chta~ xem gi.it td h¢ s\5 n~n il! kh6ng dOi (Hinh ib). Sl,r tham gi~ cUng Hn1:1. ','ii;c c(;;~ r~r~ 
d·:it lien tl.}.c bao quanh \\IC dr.xQc:: thay the bang rnQt sO hrong h1::'cu h:~w de g(Ji dar, h;Oi 
d:tOrrg- dw}'~~~; vi ng~mg v:l ch6ng chuy;n vi quay c6 d-Q cU~·~g tuC.t\1~ tmg 1£. \<t 

gifra mOi d:·J(I_n, Nhu v'~y b:J.i to{tr~. ti.nh cqc 3t?: ducyc chuybJ., v~ H:nh dftm li&;1 
nbip tren c?c g(5i d~m h(\i, chiu 1:.10n ngang ~-- d(.><:: tb~f.: so d() bi.f!n GL~ 
bJ.i tod~1 tb\ j_<hiH.'!JJg phlip -M~ t:rf;in d:H.tyen ti.ep }ft. t& 'nhih d;_~')tH~ 
r:::i'tt\ hr(: V;:~n- ;:-;J.nh 1:::-L. d~~tt ngo;;-l. h;rc -'!;,a_ ~:~. c,:~~-:o. 
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f: tit', - (·,:'r.', 

\ ,\) ·-;( 

Fz.L7._.F1I, 1 '10/ "-''· 

,(; -&ay; F1 n_1m tr~ln nUt,_ :;-~;&t d.§n sv tham gi?l t~m. ~·i~c db d&t nf.n; 

L-1 ·- ro.a tt~n n.hip. the hi~n ~v tam vi¢c etta: cqc:" 

Trong ctmg thlrc (2.2), vee tn tqng thai ban dau 'd:m:.l!i bH~t 03:"; tn ~ ·,;ai 
.thOng sO ld"iy cbn la lin sO. ca~b x;k d~nh cht).r.g nhu ~au : tuong ::~.: r.~hlr bJ?u 
(2.2)~ w. vi;.~t ch.o chfin CQC: 

IJlc =~ ~~n-d(O} :~ Wn(hJ./2) :::--;: L.l'l-rd'~1~Lu .,. F1:L1\X\:, 

b6n 
date 

T}1y thf.:o &P~n ki~n lJfn kh d~tJ ~:.::o::: v~ ·i:h~!1. c;;;c ghi trorr,2 _h~r;g ·l. '-.':::, _;:;b:'J v~~,:· 
cOng thtrt {2,3)~ t:;11 r.hiet 1~.p h~ hai phu:c:ng tdnh de xac· d~nh h~i thbng ~u1 56 ~t f 

Thl WJ di~u ~:1eu Hf:n k:er diiu C:()C <Ji! cht!r! cqc: 1'-k t1..f do_. ta L~p ew~~ h~ M.\H; 

Mn ~' f 1 (ro, if).,)<= 0 
G,, ~~ f 2(y,, ¢J c~ o 

-;·a. thu tr} difl. chuy~n vi ngang -'/ -r~~ ;;:~1~r-; ~';·:<~"( c· 
Vf'<ttG tt?.rt.f{ thriJ h0.n b~u O'a :vk G 

-v4, f;{~l·_i hn:: b:3t 'k} tHlt n~.•D r.-:•..J.:~ •.:T.)C Nf:) gr,.l"l r> 

= 0, 

1 ;i'l ,:- ..... ;_,- /'~ 

ch;,_ 

:d.c lit~ ~-.bh ch~t Utmg ci'An. di~ ma tx~.n. mh~p O:Si \T6i' dari 
r:hi11 tt~n nga.ng.- doc th·EC: :?Jo· dD bit:n dang d~. dwqc bB.y tr.ong f)]. 
nhip cr:o t:tu,::~ng hq}: CQG" 

n"-c 11 tdeu nhW 
rh_-,J;c:·, m-a 1:r.~:n. 

Cb-u D:f;t'! .! 
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(2.7) 

,-1 

(2.8) 

(2.10 } 

t.li· (')._, Y;~ ; pl:w rhw)c V.~o {:;ir;:: d#c tn.mg tti h9c ctia mO hinh ne!n 
\ 4} d}:.:wg tC;i cb di l1tn ket lui,in r~ng mCl hlnh h¢ s6 n.-?:·n .ta mo hinh 

tii?lb toS:n CI}G mem chj.u uOn. ngang d(IC, TruOng h<;;Jp tOng quat~ Vt11 hai he s6 
~~(n- ·\;r_l,. c6ng thttc xac tit.nh cic pba_n tlT nay nhu sau: 

Cui = K,, (h + 1/2 f), (2.11 
c'l :;_-;: KniLi(~1/12 + o,rJf'~ + 8-fhorHL (2.12 

V·J1 ; [ -~- b~ siS At:;; den kh& ning phan ph~Si tal trqng_ ci~tiit dit n~n. th~o c6kip: thUc; 
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,! !-.' 

(J.i.') :I I 

tlnh thee) c~c ·C6llg -dHi: de, 
d#.t c 6 dr thi nghi~m. :Z<h; 

\~"; nr:ie ~ r.::ic dHic: {2.11) "'8 {2 

4, YRii'.IH Hf i"lNH l'OAN 

- xa,., a~,,~- ,~o'j-~ a,~c ,..,"·roo· -t~nb -r-o.;·,1 cUm cO-- crat n~n va ~:1: trona·, 
'-< ~~lHv'-''" •<1-• ~L~"¢ ~~ "-~ """ ~ ,'-')" --~~-.-~,, 

- Nh~n- d?ng sg i£m vi~c ella cQc ; u6n ·- nen., u6n - keo hay u6n thu&n tUy; 
-~ Thiet hlp c6ng thl1c ma tr~n nhjp; 
- Thiet Hip c6ng thYc ma tr~n nUt; 
-- Tinh gii tri c<ic thOng ~in sO ban d:Ju ; 

IJi - Tim c.ic ct~i luyng chuyen vi vi! nQi h;rc _ trOng CQC; 

-- Xac dinh phan ip i(Jc da't le_n cQc p(x) : 
P(x) = Kn(x). y(x) (2.14) 

Bai tO<'in nay c15 duqc 1*p chuang trinh b!ing ngOn nglr F0TRAN4 va ch~y tren May 
tinh di~n til 1BM·'360. 

§ 3. IHl.UNG dT QUA THU DUQ'C 

S1J chmg phuung ph&.p trinh bay tren~ chU~g tOi dfi den hit.nh khiio sit mOt d1ch c6 
h~ thOng vf: sv bm vl~c clw. ct;c mem chtu u6n ngan.g - doc cUng nhfrng ye-u t6 ·~lnh hu:Clng 
den .s1,z lam vi~c cb. Vt kbu6n khO etta b:hi bb nen CJ day chi t:rinh b~y · t6m tS.t mQt ph~n 
trong toan. bQ .kez qu8. ct6. 

Dii tlCn hftuh so sfmb vCii mQt sO phuong phap khac cho thay S\t sai khic gi tta die ket 
quit b kh6ng Gang ke. De minh hya -clieu d6~ chlmg tOi dua ra cac bitu d{) chuyZ::n vt---n¢i 
ivc trong c0 c (Hlnh 2) tinb theo ph"ang phap d~ nghi va phuong pi:nip rna tr~n cc1a Zavriev 
K.x:, t•6i ~6 H¢u cUa thi d\1 trong [1]. 

V Oi sO d:o~n chia cb IOn, b~t qua tinh hQi tv kh1c nhau. 
\li S\t sai sO cUa chuyen vi ngang Yo 118. g6c .xoay ¢c gifra hai Htn tinh ii.en ti~p 

la cUng nf:n. b~itn to8.n c6 th(~ dUng c6ng thtrc diinh giit sai sO ttrong d6i 1,1au : 

)Yoml-· lYatm·-ill 
().1) 

lOO ~; s~ 

m-

Htnh 2 

I 



TLni.c 

~r · L2 kb.f;,~. !!·;~: thi~t ci.';~ V:\·1!.ck 1~· .::_,,\ kl:S ~:l~ f-i\'Lg 

phitp nib~ cho th:iy d6i v6i -c6n !-\gang~ 

d?c difore 
L\1h::r 

dw. d1t :J.t:n d~~ lam giJm. chuyeH ·vj -;,;·J. nt)i "Ct'Otq; C\.1C :; nhm1g __ ~i 
·::·,_;:;;·--dar ohG di7i :r:har:. tich uon.g ('i] nf:i.n luQr:.g gi(im ck, kc. 

r\hlt1~ t.nr(n:,g 'b.qp tlnh to2.n cqc mern ch~u n6r, ngang ~ dy.:;: c) tht': dUng 
n(·!:l !"l2n Kll vG.n d?t ciuqc d(l chinh xk yeu c·au. 

-· T.i.t.:n. hi~nh tinh toiH1 v0i ci.lng mOt gi* tti hTC dirng cho CC)C cbtu u·5tl nen; u6n 
Jcr~o ·vii ·v5n ngang cho thay d.c gii trl chuyen v~ -~ nQ.i hr-G lOr; nb~t t:s trtr,':ing hqp di1u, 
khi u6n- .k.Eo 18. n.h..._l nhat cOn u-6n ngang (J vi, tri tru.ng gian. :Di~tl ci() ho~Ln· t.oJ.n ph(t hQp 
v6i ket lu~n trong [31< . 

-- Xer ba quy, ]uijt phan b6 hrc dung theo chi~u dai CQC nhu sau: chrr nh~t, parabol 
vh. tam giac Ket qui cho thay gia tri nQi lvc- chuyen vt trong C()C nhO nhat (5 t'ruOng 
hop dau, 16n nhat _tmg V!..1l bi{!u dO d:,tng tam gi3c cbn d4ng parabol 1a trung gian. Tuy v~y 
su sai khilc girra k~t quil tinh theo cac bi~u do khac nhau khong nhieu. Nh~n xet nay gi6ng 
nhc; ket iuan cua Kleyn G.K. ; do do d~ don gian, sau nay khi tinh toao cho phep lily 
.N i{x) = N = Const. ~ 

- VE tinh On dinh cUa CQc chiu uOn ng-ang-d~)c : lvc keo (truO.ng hQp cqc bi nhO) 
U.un Ling tinh On Ctinh cUa.cqc. NgttQC hi il,n2 nCn lam giUm tinh On dinb kh:i nhanh. Dlwg 
phuong phflp do thL theo dieu ki~n (2.5), ta nhanh ch6ng xac dinh duQc hr·c nen t0i h<Jn 
1a hrc O-::i-r1g rrdt <;6i gh1 tri d6 CQC c6 chuyeri vi ngang vO cUng lOn. Gia tri cUa hrc dUng~ 
chi.eL: c~c t1,r do d1a 'CQC 1?. nhUng d~i luqng chinh ~1nb huang den tinh ()n dinh ci.\a ~~·c 

Quy u6(: .ding khi eye nghieng cl.mg chiCll vdi chi~u hrc ngang thl g6c nghi.~D.g p tim; 
nguqc hi,· )3 ·-- duc;ng. Tinh toUn cho thay; truCmg h~iiip CQc cfJ r';i am c6 kh.:l hj11g chtu 

ng:-t~g U>n l·.t()"Q ':8. (\n dir.h hvn. 

to3.n c;;,>c tn~r.1 chiu uQn DgfHlg--d.,.., • .c t.ri.nh t.:i:!-r1 d tt?C 
cu h'.J'~ ch:%.r cb2· vi:!. G:i.1 chhlh xit,:; !'Ut: n1 t1~r k.H c::xu 

pb.Ap :i.nh tokn >::Qc chi 1;o -uor~ nl(a!lC~·~·,'<x 
bt\I t!.'16.n c;) m1.:rc d('l 

cho vi~c 

4, .f_ 1 i.JUC!ll~ ph8p .t'13.}' cO tb_'t .<itp dt;tng de tinh. to;im CQC Vii m6r1g CQC c6 dwyfn vj. 
kh6ug 16v) b _Phu(mg ti~~-u 0.t khtw s:;':t S~t lJ!.m ·vi¢-c- '~1.'1,;1. .h~ C-Q<:-·G~t tron.g n.hfrng dlt!u 

dt kkK r~h~n~ vil: ciJog Ht co 8.t"3 ,j} Hnh wiRn -coc mem ch~u uOo. ngang<iqc t:rong ne:n 
b;:_,!:n tuyen. 
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PE3!0J\\.E 

PAC4ET fl15KJ1X CBAi1 HA ~(Ei1CTBHE KOMH.1lEKCHbiX HA!'PY30K 
3ArJIYBJ1EHHblX B YllPYrO- MHOrO C.TJOtlHOE OCHOBMH"lE N\ETO 
l\OM HEPEXO)]Jib!X N1A TPHU 

flpnMCHJieTcll MeTOJl nepexO;(HhiX Ma-rpnu .nnH pacqe-ra rn6;:>tx CBafi 11a 

npO!J,ll>lbi!O- rrorrepe'!HJ;>Ill· 1l8rii6, 38fi!J61!eHHNX B JllpJI'O-:MHOI'OCJ!O!"tHOE: OCHO

BaHHe C tlllJ1lll K08ip<,lJrm;HeHTHMH. 3T0.1\ MeTO,'\ ,'(aeT BOSMOA<HOCTb pel!!I!Th C/10-

)f{Hbie -3a,n;a.qu C.Ba:t-iHbiX cflyfr,UaMe:HTOB Ha _rrpaKTHRC H OC06eHHO n03RCJ1Sie;r jrli'(1-

TbiBaT h pa CnpeJI,eJII-ITe/IbHbiE: CB~i1C'1'B·a rpyHTOB. lloilyl.J:eHHhl!"t :lJlf'C~plt'l'M D}l{)eTOH 

H YNJ6Hblit KaK ,'\Jlll pyqnoro, Tar< H .UJI>l MSlllllHHOro c'lf'Ta. 

B C.'l'aTne ti3JIO}KeHbi TaioKe He.I<oTopbie pe3yJihTa'fbL non:ytteBHhH.:. upn 

HCC,1£:.il,()BtHUIII pa601'.H CBSr't C n __ OMOW,biO npi·HileH<R:E'.MOrO :\·1e'I'O;~a. 

,~'"'1 .. 1"' 'r'"c 1\li"''t"···''''"i···'l:·r,·• , .• "'""·' ~-'·"""" '~1.1' "'"c ''·n ~L ... 'i }t~ ~ .lf;:.;W ·.~,.~_uU_._'il.~~ &:hl n.y.n. n1l.Y.fi1i'* ! . : lfll'llAl L1~.tc 

llAN CO' Hi)C TIW\)C 'fll~:I"Il KHO.A :HQiC VU!:'I' NA 

T}J.!.:''2' ch! rhj ('·1JB C1-.,t1 qch Hi~i. dOng BV tru(Jng1 t.tong thOli gl.2.n qug J:h;.n trl': b-~ 
T-lQi nght 1;h~mh l~p }\an Co hqc thuQc Vi~n Khoa hqc "'ll~t ::\Tam da kht~.r1 tnr1.m_1~ x(;c db: 
vl~c ch1~~in bi ch'21 H~~i nghL Ban trl1 bi ctn hv?ln thitnh-biin d~r th<i1o ,,, Phuong huGng x~1y 
cll;mg v~t pha-;- tti(·!1 nganh Co hoc Vi~t N.am ,, bao gOm 4 nQi dung chi.nh : Vi;ic cW~m. v }J. 

xu the pl:dlt trif.:n Co hqc hi~n ·ct;d~ Tinh hinh phat tden Co h•.;_~c ir nu6c ta, Ph-cwt1g hu6ng 
•.:Ong tac c\w ngimh Cn hyc t:rong ohfmg nam t6l. Bien phap va Co c;,!u t(~, chUc rtg<o'mh 
Co hqc. 

Theo dv: ki~n, HQi nghi sf: duqc tri¢u t~p t~ti Ha :1~0i viw cuOi n:;i.n:J. tu.y vl c6 kho.?ing 
tren lOO dq.i hH~u dtc ngllnh Ca hq;: ·dia c1 nuOc tham dcy H¢i nghj. T~i HQi ngh~ nay 
ae thOng qua phucmg hubng xay d1,mg va phit tden nganh Co h9c Vi_~t Nam, gOp y kitn 
ve c!ieu l.~ hoqt, d~ng dta Ban Co hQc vi! tieo hanh vi~c h1u cac thanh v;en eGa B•n Co hoc. 


