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LTI NOr pAU

Ky thudt phdt trien ngdy cang coo doi Adi con nguii
phdi khong ngirng ndng cao ndng lyc chuyén mén cia minh ¢
mdi 1Tnh viec. Ping th¥i lgi phdi cé nhing phwong phdp tu
duy sdng tao d& ddp ieng kip thori cdc vdn d€ do thwe 1€ sdn
xudt dat ra. VE cdc phuong phdp sdng ché, ddc bift c6 phwony
phip do G.S. Alsule ‘") (Lign X6) dé rudt vdo nhirng ndm GO,
Gidn ddy né phdt trien mgnh mé, trd thanh mot 1y thuyie,
trong dé hat nhdn 1d angdrit'® gidi cde bdi todn sdng

(1) G.S. Alsule 1d nhd nghién elu v& 1§ thuydt sing tgo trong ITnh vy
ki thudt ndi ti€ng tir nhirng ndm 1960. Ong d3 6 nhifu tée phim nhv
«Algbrin sdng chf® — nhh xullt bdn #Cong nhiar» Litn X6, ndm 1961 vh
sau 46 dA 141 bdn hai lin vd0o nAim 1973 vA 1979 ; «Sy sdng tyo 1} it
khoa hoe chinh xdc 2 1y ludn gidi quylt cdc nhidm vy sing ch&® — Nh)
sut bin «Radidv Lién X0, ntm 1979 ; slge sing ché nhu thé ndo® —
Nhd xuflt hin «COng nhdn® Lién X8, nim 1961. Ngodi ra G.S. Alsule con
IV tde gid thudng xuybn cid cde tgp chi khoa hoc trong linh wye sénp
ch& nhi 1 aNhiug vin dE hogt dgng séng ch®» ; «Nhirng nguiri séng chi
vh hop 1§ héa sda xufir.,. Thong bio khoa hoc clia Vign hin 14m khoa
loe Lién X0 d8 Mng nhids iln cic k&t qud nghifn ciru coa G.S. Alsule.
Hign nay Alsule trong ban linh dgo Vign nghién ciu piwong phip luin
sing ch® do Thng cOng dodn Lién X8 vid Trung wong dodn thanh nién
Azcchaigilng thanh I§p & B.ru. Ong m& cée khéa dio tgo thudng xuyén
d® ning cao trinh 49 cho «dc n'vd sdng ch¥. Theo cic gido trinh cua Alsule
cic viln nghién ciru, thi¥t k & cic thinh ph8 Kiep, Bupna, Minsk,
Svecldp v.v... cling td chére -ic khéa hoe tuong ty.

(2) Angorit 12 m@t chwong trlnh bao gdm cdc thao tée tu duy <6 djnh
huérng v2 dd rd ring. Trong todn hge angdrit 1A thuft todn,
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chf (ARIZ). I1du hit cdc thanh phi lén & Litn Xo hign woy
déu mé cde khda tgi chiee gidng dey 1y thuyit sdug cli.
Nhiéu nhd mdy, xi nghifp m& nhing lép ngdn han dé ky s,
cong nhan trec tidp vin dung nhirng c¢ong cu chi y&u cia Iy
thuy®t ndy. Viée dwa 1y thuy®t sdng ch# vio chuong trink
chink Rhéa cua cdc truong dai hoc ky thudt dang dupe ddt
ra. Ly thuy&t sdng ch® da dwgc nhitu nwde trin tht gidi dich
vda phé lsin. N6 ngdy cang hodn thign va phit trien khong
nging.

Cudn sich ndy gidi thigu ARIZ cing nhing quy Iudf
phdt tridn khdch quan trong k¥ thudt, 40 thudt sdng chi co
bdn,.. Mbi phin deu cé cde vf du'" va bai tdp dp dung.
Cuin sich gvip ban doc mot phwong phdp sdng ch€ mdi trong
phong trdo phdt huy sdng kitn, cdi tién hgp 1y héa sdn auit,
Cudn sdch cing b ich cho tdt ¢d nhing ngwii quan tdm dén
cdc phwong phdp tw duy sdng 1go trong khoa hyc, kv thut,
V. Vs,

Chde chin rdng cuitn sdch nhd wdy chwa ddp vug thda
mdn yéu cdu ban doc, va cing con nhifu thitu sot. Vi vdy
ching 1ot mong dugec $ kitn ding gip cia ban dgc, dé ¢é
nhieng cudn sdch 13t hon. Chdn thinh cdm on ban dic.

Nha zudt bdn
Khoa hgc vd k§ thudt

(1) Cic vi dy minh hon I3 nhitng thye tidn séng ch [N ' p viri nhirng
cii ti€n ki thugt hop 1§ héa sin xuft & Vigt Nam

A

PHAN MOT
MO BAU

Cide phwong phdp triréc Angdrit

Ifoat d8ng sdng ch€ bt diiu ngay tir th&i nguyén thiy.
Qui trinh hinh thanh vd phédt tridn cda lodi ngudi gdn lita vai
vige sing ché ra cic cOng cy lao ddng ngdy mt tién bf. Nhirng
sing ché dliu tién rdt-don gidn: con ngudi nhdn thly cé the
ding hdn dd nhon d® roch da thd v§t sin bdt duge, the 1A ho
hit d3u thu nhit vd sir dyng nhirng hdn d4. Sau ede ddm chiy
rirng, ho nhin thiy ¢6 thd diung lira d& eudi &m, nudng thit va
xua dubi thd dir trong dém t0i, theé 1a ho bt ddu tim cdch gid
lira. Con ngudri chua bi€t dit bai todn, ma chl phdt hi¢n nhing
ltri gidi c6 sin trong ty nhiln. Sy sdng tao thE hi¢n & chd higt
sir dyng nhirng i gidi y. Nhung lifn sau d6 cdc bdi todn
sing ch® ciing xullt hi¢n ngay : Lim th€ ndo 42 hdn dd dd mon
diu Igi trd thanh nhon ? Lam th€ ndo giir duge lira khoi gié va
mua, hojc dem tir chd ndy sang chd khde ?...

Nheng bdi tofin d6 con ngudi gidi bing phuong phdp thi
sai, tirc la cir thir phuong in ndy khong duge, lai sang phuong
dn khdc. M@t theri gian dai, vide lya chon cic pwong dn duge
tién banh theo kitu md mdm. RSi din din hinh thanh cdc thi
thust: bit chwéc cdc nguyén mlu trong thién nhién, ting kich
thwée va 8 lugng cdc d8i twgng cdng logi, k&t hop nhitu d6i
trgng khéc nhau vdo mt... Nh&r quen sét, con ngudi ngdy cang
hitu bift v& th€ gi6i xung quanh hon. Nhung ¢ic bai todn sing
ché ciing ngdy cdag phic tap: lii gidi ding ndm dlu trong 3
hdng chyc, bing trim, hojc nhitu hon ni¥a, cdc phurong 4n da
logi, Vi dy d?® sing ¢h¥ ra acquy ki¥m, Edixon di phii Iim t6i
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5000 thi nghiém, d6 1a khong k¥ nhirng phuong dn ndy sinh
trong diu 6ng kitu : «Thé néu ta thir lam th€ nay thi sho ?»

N6i vE lao ' i sdng ch& c6 ngudi chd ring, tdt cd phy
thufe vdo su tinh ¢, may min. Myt 88 ngudi khic thi bdo:
«Tdt cd phy thube vio long kién trl, bén bl, phdi lin lugt thir
eAng nhifu cang t6: nhirng phueong én khic nhaur, Mt 0
nprdri khie nira khing dinh: «TdAt cd phy thude vio tai nling
bim sinh® Trong nhirng quan nifm dy c6 mit phin sy thit, va
cing chi 1a sy thit bE ngodi. Chinh vl phuong phip thir
sai khong ¢6 hiu qud, nén nhilu cdi & day méi phy thude
vio y¥u '8 nglu nhién vd vdo cdc phlim chét riéng cua nha
sing ch& : khéng phdi ai ciing ¢6 khd ning nghi duge téi
nhirng phurong én téo bao, tkiy quicy, hoje di can ddm d& lao
vio mOt bai todn khé va kiln tri gidi né.

Cufi thE k¥ XIX viee &p dyng phuong phip thir sai dugc
Edixon hodn thién héa. Trong xudrng ciia Ong cb t&i hing nghin
ngudri Im vige. Vi vy c6 thE chia mdi vén dE k¢ thufit thianh
nhidu bai todn nhd, vA vé&i mbi bii todn tidn hanh cung miit
le kidm tra nhitu phuong dn khic nhau.

L *

L2

Bai toin sing ch® chog khé, thi d& di dénelii gidi cang
ohai thir nhifu phurong én. Vi th¥, ngudi ta nghi t&i nhirng
phuong phip lam sao trong cliing mt thivi gian dé xult duge
that nhitu phuong én vd d& cb cang nhifu cang t0t nhing
phuwong dn dge ddo, tdo bao, bdt ngo.

Trube hét I phwong phdp tdp kch ndo do A. Osborn
(M%) d& xuft vdo nhirng nim 40. Nhirng nguedi tham gia gidi
bai todn chia lam hai nhém, Trong vdng 20 — 30 phit nhém

d%u (gbm nheng nguiri ¢6 khd ning tubrng turgng t6t) lign tye
d¢ ra cdc phuvung an, khong phin tich, k& cid nhitag phuong
dn vidn tudng (c6 tae dyng kich thich lam ndy sinh § mé&i).

it ek cde phit kifn déu duge ghi lgi (trén gidy hojc bing bing

ghi Am). Sau dé nhém thé hai (gdm nhirng nguoi <6 Oc phéin
tich t8t) s& rd xét tirng phdt kifn m(t d@ chon ra nhirng d&

xufft hiru fch.

Phuwong phdp d8i tupng tiéu ditm do Kunse (Dac) dE xuit
nim 1926 via Ch. Vaiting (M§) hoan thi¢n vdo nhGog nim 50.
Noi dung cda phuong phdp ndy Ia chon mot céch hodn todn
nglu nhién trong sich béo khoa hoe, ki thujt, trong tir didn...
ra mOt 86 d6i twgng ndo d6, rdi 1y nhirng tinh chit cla cédc
4di wrong ngiu nhitn ndy gén cho d@i twgng dang cBn cdi
ti€n hay hodn thién (goi 1A dGi tugng titu didm). Bing cich dé
¢6 tht nh#n dwge nhirng kit hgp khic thudng va di dén nhirng
phuong én dgc ddo. Vi dy, nfu ddi twgng nglu nhién ldy IA
phim (phim l0ng ti€ng, phim miu, phim min dch rdng, phim
nbi...), d8i tugng cin cdi ti€n 1A ddng hb, ta s dugce cde két
hop: dong ho 1dng tifng (d6ng hd choi nhac ching hgn?),
d5ng h5 mau, ddng hd man dnh rQog (lAm mit s8 to thay cho
mit 88 nhd, hoje ¢ tht mit s8 nhd d6i lic tror lai thanh to
ching—mit s6 phin chidu di dau 36 7), déng hd nbi...

Theo phuwong phdp phan tich hinh thd do F. Svick (Thyy Si)
dF xudt nim 1942, ngudi ta lige ké et cd cdc dic trung cia ddi
tagng (cdc b) phin cia mdy, cde bude trong mit quy trinh...),
mdi djc trung 1A m{t clt. O mdi cft, nguiri ta vidt nhing
phuwong dn ¢6 tht cb. Vidy ta mudn sin xuit mdt logi xe dap
méi. Cée b phin cia ~e dgp la: A, Khung. B. Vanh. C. Lop.
D. Xich, v.v... Khung c¢6 th® [a: A;. Nam. A Nir. A;. Dong
cong. Ay Khung gdp... Vanh ¢6 tht 1A : By. Vanh nhOm. D.
Vanh sft. Bs. Vanh mini.. Sau khi 4 lam nhu vy vGi it cd
céc ot ta xét cdc k& hgp tgo thinh bing cdch Iy & mdi'cht
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mt phrong dn. VI dy A, —B3—C,—... S§ lugng cde kit hyp
tgo thinh ohu viy c6 thd rdt I6n, do d6 khi néing nhin duge
nh@ng phuong 4n hay ciing ting lén. Song ciing chinh vl the
md phirong phép ndy gip khé khin : d® tim mt dang dOng
¢ phin lye méi, trong bdng phin tich hinh théi c¢ia minh
(R3m 11 eft), Svicki da c6 téi 36864 k&t hop khéc nhau |
Nghitd ctu va so adnh h¥ng mdy chye nghin phuong dn nhe
viy d8 tim ra cdi t8t nhdt phdi ching 1A mot vile qud slc
nguoi ¢

Thes phwong phdp cde cdu hoi kitm tra, viée tim ki€m l¥ri
gidi duwge ti€n hinh theo mit bing cdc cdu hdi goi ¥ theo kibu *
N€u IAm nguge lai thi sao ? Hay 13, thay bai todn da cho
bing bAi todn khic ? Néu thay dBi hinh dang cla ddi tugng
thi sao ? Néu lfy nguyén ligu khdc di thi sé th® ndo 7... Cé
nhﬁ?u bing cdu hoi nhw viy do nhibu tdc gid d¥ xuflt. Diy da
vd t0t hon ¢d 1a ela T. Filoart (Anh). D). P'6ia dea ra miit
bdng cdu hdi c6 b thong hon, nhung ehi yu A d® gidi cde
bai t§p todn hge.

N&m 1960 U. Gordon (My) ning phwong phdp tip kich
ndo lén mQt budc vd d@ xult phwong phdp kit hop manh. Co
s& clia phwong phip ndy vin 1d tjp kich néo, nhung nhGng
ngudri trong nhém phdt kida bit buge phdi sir dyng 4 tha thugt
dic bigt theo nghla ttwrong ty» & twong ty tryc ti€p (nhitng
bii todn'twong ty nhue bai todn da cho duge gidi nhu the
ndo 7). twong ty phin thin hay con goi 1a phép thiu cdm (hay
thir dge¢ minh vd0 vj tri, hodn cdoh ciia d8i tugng dang xét,
1s8ng» cule s8ng cda né, i 6 ging suy ludn), twrong ty tugng
trung (hiy ding hinh 3oh phat bitu thye chdt bai todn mot
cich thit Lngin gon, trong pham vi 4 — 6 tir gi €6), twong ty
tedng tegog (nhirng nhio vt thin thoai sé gidi bai todn nay
nhe th€ nde ?). Hién nay phuong phip ndy vin phd bifn & Mjy.

8

Hing ciia Gordon litn tye m& cdc 16p ddo t3o ngudi d& chuyén
tham gia cdc trin t§p kich ndo.

Uy ditm chinh cia cdc phuong phdp trinh bdy & trén la
chiing don gidn, d& hitu. Chl clin nghe néi qua, thye t§p mit
vAi lin A 43 c6 the tr lam duge ngay. Pham vi dp dyng cia
ehc phrong phdp ndy khé rng rdi—trong khoa hoc, ki thujt,
tb chie...

Song tdt ¢ nhirng phuong phép trén déu khdog trinh khdi
yfu di¥m rft co bdn —ching vlo gitr chifn thuit ci (mjec di
¢6 cdi ti€n chit it) clia phrong phdp thir sai. Ching khong di
tir nh@ng quy lugt phdt tridn khdch quan cda cfc h§ ky thujt,
khong lgi dung duge dic thd clia tirog bai todn cy thd, VI viy
khd néng clia cdc phuong phdp mdy rit han ché vad adi chung
ching khong cé téc dyng d8i véi cde bAi toin sdng ché
Imirc cao.

Phin mire cidc bai todn sdng ché

Céc bAi todn séng ch& c6 nhiBu logi khde nhau. C6 bai rdt
d&, chl cXn sau vdi ba lin thir dd c6 th® tim duge céch gidi
quyét. Song lai c6 bai cyc ky khé, phdi trdi qua nhi¥u the h¢
con ngudri méi tim ra i gidi. V{y thd ndo 1A mQt bdi todn dé
hay khé ?

Ta xét vi dy sau ddy. Trong sdn xufft d5 h9p, sau khi
diing nhi¢t hin kin hQp, ngudri ta duva tirng dgt vio ming nuéce
dd lAm ngudi. Mirc nuée trong méng duge diéu chinh sao cho
hop c6 m{t phin nhd lén khéi mit nuwée. C6 cdch ndo lam
ngudi nhanh hon nta khong ? Cé, chl cin s&rdyng thém nhirng
phurong tién lam lanh théng theong @ cho nuéc di vao ming,
quat khong khi lanh vio phiin hgp nho trén mit nuéc... Nhiktng
vi dy nhur viy ta gip hang ngay trong thye t& sdn xudt. Dé
13 nhitng bai todn sing ch€ mic thip nhit. BE gidi nhirng bai
toin ndy, thuirng chi céin s&r dyog nbirng phuong ti¢n (mdy
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méc thigt bi, phuong phdp, chit tht) trge tifp vin ding db
dat myc ti€u di cho,

Tuy theo mirc d§ khé, cdc bai toan sing ch cé thd chia
TAm 5 mée. Mbi méc ddi hoéi mQt phuong phip gidi riéng
(néi ding ra, nhe trén ta thdy, & miéc mit, khOng clin cb
phuong phép gi sing tao lin). VE nguyén tde, cing mlt bai
todn c6 thd duoc gidi & nhifu mic khic nhau, song cac
phurong phip gidi nhitng bAi todn méc thidp thudngz khOng
c6 tic dyng ddi v&i nhirng bAi todn mdc eno.

Vi dy bai todn & méc hai: Trén bE mit mt nam chém
vinh efru rft manh ¢6 mt lép bt st tir mdng badm vao. Lam
thf ndo thu sach l6p bot sdt tir ndy lai ? Y nghi diu tién :
dung ban ch&i quét. Nhung ban chdi sé khong quét duge nhirng
hat b6t bdm 18t chic vio nam chim. Hay ding méy hdit byi,
Ciing khong Bn, vl sire hit ciia nam chm ddi v6i cdc hat bot
rdt manh. Hay ding m0t nam chim manh hon? Phirc tap qud,
vd khong dém bdo. Bb exit suafuric ching ? B& mjt nan chim
s¢ hong mit...

0 day, lvi gidi khong thiy ngay nhe & mire mit. Sau
lin thér thd nim, thd mudi khong thinh, cé6 ngwiri s¢ cho ring
khong con cich nio khdc la dinh ngii cao dn tirng ti m{t !
Nhing khong phdi nhe viy : d2 Am sach bt sat tir trén bé
mit nam chdm, nguiri ta ding nhirng chit ligu ¢6 d§ nhdGt cao,
ching han ddt kho chimn (thudng diing d& nin tuwgng).

Vidy & mdc ba: Nhing tdm vt li¢n lit mit trong cie
may phun bi (phun hat) thuirng rdt chéng bj bdo mdn. Ngui
ta di cdi 1ién biing cdch Am cdc tdm lit nay bAng cic nam
chim-—ching s& giir trén b& mit minh mt legt bi (hat) bio
vé, miy khong c¢dn bj bdo modn nira.

Cé the néi: (O cic mic mOt va hai, d6i tugng (miy moe
thiét bi, phuong phip, chidt tht) khong thay déi, hodc «é

10

nhueng khong nhidu. (Y mikc ba, ddi tugng thay dbdi nhitu (l6p
bio vé bén trong mdy phun bi vin con, nhung lfhi: hin so
vé&i truée — d6 chinh la nhirng vitn bi truée kia tirng bdo
mdn may). O mic b6n phii thay dbi hodn todn d0i tuan:
ot & mie nim — todn by hé théng k¥ thuidt trong dé doi
twgng da cho chi 1A mt thinh phin.

Vi dy séng ch&® & méc bdn: bign phip kiém tra dg bao
mdn cia d0ng co. Truéc diy vide kidm tra duge ti€n hanh
biing céch thinh thodng lg ldy trong dng co ra mt it mo,
t3i xée dinh legng byi kim logi chéa trong d6. Theo sing
ch® méi, ngutri ta cho vao m& mit chdt phdt quang, cidn cir
vho 46 phét sing (céc hat kim loai nhod Am lyi bét 16p sing)
< o6 tht theo doi mt cich litn tye mit d§ cic hat kim
logi. Nhe v@y, bién phdp ki¥m tra ban d5u dugc thay dbi
hoan todn. Hiéu (rng v§t 1y sir dyng & ddy it quen bigt hon
a0 v6i & cée vi dy trude. L¥i gidi tim ra ¢6 th® dp dyng
4t kidm tra sy xudt hién cdc hat kim logi trong nhigu trudng

hop khée.

Vi dy mée nim: sing ché ding cdc hgp kim don tinh
tht d5ng — nhom — niken va ddng — nhOm — mangan ché tao
Ii rdn trong bd bién nhi¢t ning thinh co ning bing cdch
thay dbi tinh chdt dan h8i cla 16i. Néi chung, ta bié ring
tinh chft cia cic vat rdn thay d6i theo nhigt d§. Nhung ta
chira bi?t phing chit thé ndo la nhirng chit thé thay ddi
manh (ngay cd khi nhiét 40 chénh léch it). Vi vy viée phat
hi¢n va tgo ra Jugc nhing chit the nhu th€ 13 gin nhe mit
phit minh. Cic hgp kim don tinh th® méGi trén €6 th¥ sir
dyng d® gidi quyét rft nhi¥u bAi todn sdng ch® (ché tgo cic
dong co nhigt, céc thigt bj do ludng...).

(¥ nuée ta, nhirng sdng ch® nbdi tiéng cia anh hiag lao
dong Huynh Ding Cn: sing ch® ra nhya bakélit chju duge
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nhigt d9 can va khong bj phd hiy trong.cde dung moi, dung
J& ch€ tgo 13 cOn cho 616; nhya roddn tAm c6t lam cbt ép —
mot vt lifu it théeg dyng hign nay ding lam mdi che,
vich, eira, mjt ban, vich td... déu A nhirng sdng ch® mire nim.

Gidi bai todn & mic mQt, chi‘cdn chon trong s8 vAi ba
phwong dn dé thdy nhit. O mikc hai, 6 phuong dn clin xét
da [#n d&€n hang chye. V& nguyln tic, bdt k¥ ngudi ki su
hay c8ng nhdn nao ciing c¢é thE [&n lwgt thir quang 50 — 70
phurong dn khic nhau. Tuy nhitn & diy vin ddi hdi phdi c6
sy kién tri va tin tuedng ring bai todn ¢é thd gidi dwge. Nhiky
khi chi sau lin thir thd mueoi, con ngwdi di hodn todn
nan chi. D& v&i cde bdi todn mire ba, liri gidi ding &n nfip
ddu ddy trong s8 hang trim phwong dn di loai. F mie bisn
d¢ tim duge I gidi cin phdi qua hing nghiln, hing chye
nghin [in thir sai. Cudi cing & mirc nfim con 35 niy lén toi
hing trim rvghin, hing tritu hole ndi chung khong thE bLiét
dwge 12 bao nhidu.

Nhing bai todn migc cao khde véi nhirng bai tedn mic thip
khong chl & 30 lugng cde phuong do ¢o thd b, ma con khic
v& chit lurgng. BAi todn méc mdt vd phuong tida gidi né ciing
nim trong pham vi mt nganh hep (vi du bAi todn cdi ti&n
sdn xult gd tIm duge gidi bing cdc phuong phép vin sir
dyng trong cOng nght sin xudt gd tdm). Bii toin mac hai
va phrong ti¢n gidi né cing thudée mft nganh ky thudt (bai
todn vé sdn xult gd tdm dwge gidi bing cdéc phwong phdp
quen bi€t trong cbng nghidp ch& bign gb). Vé&i cdc bai todn
méc ba, cin tim l¥i gidi & cde nginh khéc (bdi todn cia
nganh ch& bién gb dwge gidi bing cdc phuong phip trong
nganh gia cbng kim logi). L&i gidi cho nhtrog bdi todn mire
bin clin tim kh6ng phdi trong k§ thujt, md la trong khoa
hoe — trong 83 cde hitn tugng vad hidu Gng v§t 1y, héa hoe
it duge sir dyng. Vé&i nhirng bAi toin xAp xI mic nim,
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phuong titn gidi ching thim chi cé tht ndm ngodi pham vi
kifn thie khoa hoc hin tgi, vi vy tredc hét phdi <6 phét
minh, sav 46 méi dya trén nhing din lip: khoa hgc méi ma
gidi quy®t vin dé.

Sy phit tritn cia khoa hoe, ky thujt ngdy nay ddi hoi
phdi gi1di nhirng bai todn sing chf mic cao trong mit thori
gian ngdn, khong thé kéo dai ndm nay qua nAm khdc, th€ hq
ndy nGi ti€p thé h¢ kia. Mudn viy, bi¢n phip thoéng thuing
nhit la ting cudrng nhitu ngudi vdo ciung gidi quyét mt v&n
dé. Nhung tip trung nguiri vao chd niay thi chd kia lgi thidu.
VA ching, dé khong phdi 1d cich gidi quy@t séng tgo, khéng
tit kiém duwge sirc lao dOng vd cing khdng ning cso dugc
ning sudt-— hang chyc nguiri dio ddt chi lam birg hojc chua
bing m{t mdy xdc.

Cin phii c6 phuong phiap chuyén cdc bai todn sing chf
tir mic cao vé mirc thip. Néu mQt bai todn mdae bdn hojc
nim ta chuy®n duge vé mic moOt hodc hai, thi sau d6 c6 the
gidi binh thutng theo kitu thir tirng phwong dn mft. Tdt ci
vin d¢ 1a & chd |1Am sao c6 th® nhanh chéng thu hep ving tim
ki€m, bi€n nhirng bai todn kné tr& thanh nhirng bii todn dé.

Mau thuin trong ky thujt

Mbi d6i tegng ky thujt déu ¢6 nhirng chl s6 quan trong
nhit d§c trung cho mic d) hoan thién cia né: trong legng,
kich thude khudn khd, cbny sudt, tudi tho, d§ tin cdy... Trong
chirng myc nhit dinh, cde chi 30 nay phy thudc lin nhau. Va
néu mubn dung nhing phuong phdp quen bi€t ting mot chi
s§ nao d6, thi thueirng phdi ha thZp cdec chi s8 khic xufng.

Vi dy, qud trinh phdt trién cha xe dgp. Ngudi ta tinh
ring trong vong m@t th& ki rudi nay da cb t&i hon 100 nghin
biing sang ché lién quan dén xe dap. Nhirng xe dap diu tiey
chi ghm ba phin chi y&u - dong co (chinh la con ngudi),
vidnh binh vii b) phin truy®n d0ng. Ngudi di dap vao pedan
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gdn & trye bénh truwée, gibng nhu xe ba binh clia tré em:
mQt vdng pédan-— mft vdng bdnh. Muln ting e 4§, ngudi
di phdi dep rdi rit. Nhe vdy thit v@t vd va bt tién. Miu
thuda ndy sinh: lgi v& vin tde, thiét vE tién nghi.

Céc nha sing ch& tim dugc céch gidi quydt : ting kich
thwedéc binh trede. Xuldlt hifa loai xe dap ¢6 duirng kinh binh
téi 2m. M@t vong pédan xe di dwge hon 6 m. Nhung nhu
th¥ lpi khong an todn vi cé th® bj ngd tir 40 cao 2m xuéng.
Miu thuln méi: duge vin tde, m&t an toin, Sau dé xich ra
diri nhue & xe dap hién nay. Xich cho phép gidm kich thuée
bdnh truée. Xe dap di nhanh hon vi... bt tién hon: vin 18c
cao cho ngudi ta thdly th& nio 13 di dedng xdc. VA réi nhu
ta bi#t, miu thudn ndy di duge khie phye cing véi sy ra
diri cua sim hoi va l0p...

Trong k¥ thujt ciing nhwr trong ede linh vire khic, mau
thuin thic diy sy phat tritn. M3i sdng ch® ra dii 1 mot sy
khic phyc mAu thudn t8n i truée d6. O cde bii toin mie
mdt va mie hai, gidng nhw trodg thi€t k&, theirng la phéi tim
chch dung hda nhing thong s8 hode tinh chat trai nguoe
nhan, tim pheong dn két hgp sao cho lgi. nhign, thigt it.
cdc bai todn mée cao, miu thuln dit ra gay pit hon: cin
lam sao lgi hin va khong thift hoic giin ahw Yhong thigt gi
act (xe dap di nhanh ma vin an todn va tién lyi).

Ngay trong <y xullt hi¢n m{t bai todn sing ch® ciing di
e6 miu thudn: <in phdi lAm edi gi ddy, nhung lam the nio
thi chwra higt. Song dé chi Iz miu thuln b¥ ngoai. N6 khéng
gei ¥ cho ta dwge gi v&8 hudng gidi quy€t. Miu thuln bén
trong chinh 13 mdou thudn by thudt: néu diing nhirng phuang
phép quen bift d¥ cdi tifn mft phliio (hodc mot théng 8) cia
doi tugng, thi phiin khac (thong s6 khdc) =& kém di t&i mire
khong thE chip nhin duge. Vide phit hitn chinh xdc miy
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thuln k¥ thudt chéa trong mdi bai todn sing ch¥ 13 d§e biét
quan trong. Vi mic di khong chi ra dwge I¥i gidi ey the, song
16 1Am vEn dE tr& nén sing sia, rd ring va cho phép logi e
ngay mot logt phuong én khong thich hgp (khong khic e

duge mdu thuln ky thujt, md vin trong tinh trgng lgi mit ndy

thi thiét mit kia).

Cée mau thuln ky thujt lgi c6 nguydn nhidn siu xa la cde
mdu thudn 1§ hoe. Vidy bai todn sau ddy. DR ddnh béng thiy
tinh quang hoe, ngudri ta trfing thily tinh bidng mdt the nuéGe
vin bOt mai, sau d6 ding mQt dyng cy bing nhya hodc chit
déo cha xdt nhing hat bdt mdi & th? vin d6. Néu dinh béng
nhanh (ching han lip dung cy trén vdo mdy), b® mdt thiy tinh
s¢ bi néng lén vd bi€n dgng, khong didm blo d§ chinh xidc ciin
thiét. Con n®u lam chdm thi ning sult thip. Da c6 sing kién
dé nghi dye nhifu 18 xuyén qua dyng cy cho nuée lanh chiy
2uOng lim ngudi Lot béE mit thiy tinh. Nhung ding dyng ey
sthing I ch nhe v2y, chdt lugug ddnh béng kém hln di. Ciin
tim cdch gidi quy@t khic.

Miu thuln kj thuiit & day Ja ro: kha ning Jam lanh cla
dyng cy ¢ onhi¥u 10 thing xung d§t v&i khd ning ddnh béng
thity tinh cla né. Nguyén nhdn sy xung d0t vdy ndm & d4u?
Lo thiung cho nuée lanh qua dé ding, nhwng hita nhién khong
the tdy dvge cde hat thiy- tinh. Ngugc lsi, nhitng chd eing
cia dung ¢y <6 khd ning tiy duge céc hgt thiy tinh, nheng
wréc khong-qua duge. Nhe vidy, bé mit cla dyng cy phii
cirng dE& tiy cdc hgt thiy tinh, va phdi ¢«tbng? d& nuéc lanh qua
duge dé dang. Day chinh la mau thudn 1y hoc : d8i teong cing
mdt lic phdi & hai trang thai 1y hoe (¢c6 hai tinh chit 1§ hoc)
logi trir nhau.

Trong miu thuln Iy hoe, sy xung d§t gita nhirng yéu ciu
tridi ngwree nhau tré nén cye ky gay git. Vi viy thogt tién mau
thulln ndy tudng chirng nhe phil§ va ro rang khOng the gidi
quyé&t duge. Ldm seo ¢ duge dyng cy ma todn bO chi Ik ml
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tkholng r@ng? vA d&ng thei lai 1A mét vat tdn hdn hoi? ! Nheng
gid tri cita.miu thuin ly hoc chinh la & diy — & vife dua
miuv thuln lén d&n 0t dinh nhe vdy. Vi cing m{t phin cia
hudd/ tergng khong the ddng théi nim trong hai trang thdi khdc
nhau, nén ch! cdr cdch phin tdch cdc tinh chit trdi nguge d6
bing nhitng phép bi€n dbi- I§ hoe. Ching han ¢é thE phéin chia
trong khong gian: cfu tao d8i tugnyg gom hai phliin, mbi phlin
mang m&t tinh chdt ; phin chia theo th&ri gian : lam sao cho
48i trong lin legt mang tinh chit ndy r6i dén tinh chdt kia
alr dyng cdc trang thdi chuy®n ti€p trong dé chdt thd cuvi nhu
¢t ¢k hai tinh chdt trii ngeye rhau. Vidy, nfu dyng cy dinh
béng néi trén lam bing nuwéc di trong cd cdc hat byt mai (cho
b4t mai vin trong nuéce rOi lam dong lgi), thl khi cg xdt vdo
thiiv tinh, nuéc o s&# bay hei va nhur viy gidi quyCt duge
miuv thuln: b8 mit dung cu ddnh béng 6 ring céng, nhung
d6ng thiri chd ndo ciing ¢6 nuée lanh 2di quan.

Vi mau thufin k¥ thu@t va mau thulin [§ hge 12 thE hién
toin b3 thye chiit ciia bdi todn, nén trong bit k¥ phuong phdp
sing ch& ndo, vide phét hidn chinh xdc cdc miu thulin dé lubn
luon déng vai trd rit co bin.

Nhirng quy lugt phdt tri¢n khich quan trong ky
thu#t

Tir 18y, ngueri ta da nhin thiy cdc d&i tryng, hé théng
ky thujt phdt tritn khong phdi tiy theo § mudn cia mit vai
nha sdng ch® 1di ba nido d6, md theo nhirng quy lujt khich
quan nhit dinh, phi hgp voi phéps bitn chirng duy v§t. Mudn
thily duege xu th® phit tridn tdt y&u de kip thoi phit hién va
pidi quy€t théa ding cic vin dé djt ra trong k7 thuit, con
pgurri cin ndm virng vad vin dyng tOt cic quy lujt dé.

Ta xét vi dy cu the, T3 hgp quay phim chinh 1A mgt
bé ki thuit gom m@t logt think phin : may quay phim, céec
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1411/1000 giby),;Trong khi d6_céc pgon ditn liga” gt e gy

thiét bj chi¥u sdng, miy ghi im.. Méy quay hogf &9 :.' S
#6 24 inh.trong 1 gidy, mh m3} dnh cira chin cli!g__r chofAnRs
séing lot vido trong mt khodng th¥i gian cye ﬁg‘li!.:{ J

sing b trudng guay. Nhu' viy, phin * ping’ dgng hirigch:
duge sir dyng khong déng kP Phin 161 niing. lugng titd hao
thinh nhiét ning, d&t néng khong khi vA lam cho cic nghti;_ii-
chéng mét mdi:-Ta chi § : céc thanh’ phin trong. hQ.hkf_;.l!.huh
ndy hoat dgng khOng &n khép v&i - nhay, mébi thinh phina

sfng? theo tnhip.ditw» yéng cha minh.

Ta hiy hinh dyng mét dong vit cb bp. nio lam vife theo
chu ky 24 gid, nhung bn chiin gi c6 chu kj hogt 'dong 10
gir : khi b9 nio dén gi¥ ngl thi dang 12 lGe 'b8n chin’ hoat
déng hing héi nhit, theo «gitrd clia chling méi gln: trua, chn
phdi chgy gfp . Trong sinh vt nhirng cq'_!ht.nhtr vy lip
tir¢ bi gat bd ngay trong qud trinh tién héa. Nhung trong k¥
thuft rt nhifu khi con ngwdi tao ra nhirng tco the véGi nhip
di¢u khong &n khép» vi saudé mQt thori’gian dai cir_phdi- khd
s& ' vi nhlrng nhege ditm clia cdc tea thér dé.

Mot trong nhirng quy -Iq.flf phét tricd khich quan cla k§
thust tht hién & chd nhGog h§ thdng ¢ nhip difu khdng in
khép duge thay the bing nhGng hi thing hoan thign hon, véi
nhip diéu an khép. He ki thust vi nhur m@t d§i.bong d4; hay
mGt din nhac. Dan nhac chi c6 th¥ bitu dién thinh cOng khi
ede nhac cong biét ph8ihgp véi nhau cling choi mit edch nhip
nhing, in §. Trony vi du td hgp quay phim ciin phidi cb cée
ngudn sing hogt djng dbng b va ding pha véi clra chidn vit
kinh méy quay. Khi dé mirc tidu thy ning lwyng s¢ gidm hin,
ditu kién IAm vigc cda cic nghé si s it hon.

MGt vi dy khde. Dt khai thic than nguiri ta khban vio
via than nhitng dudng 15, db diy. nuéc vdo dé rGi che xung
§p suft truyén qua nuéc” Thn s8 cha xung treée kis xde dinh
béri ‘cdc ySu t§ nglu nhién, trong khi via than o6 tin’sd. dao
dong riéng cia né. Hai b§. phin trong cung mot he théng
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host djog theo hai nhip difu khic nhau — mdt sy vi pham
o rang quy ludt phdi hgp nhip di¢u. VE sau theo sdng clhé
ctia Lién-X0 nguei ta di di¥u chinh té&n 38 xong bAng vé&i tiin
88 dao dOng ritng cua khdi than. Nhung d8 'di d&n séng ché
niy, con ngudi dd phdi mit 7 ndm

Phoi- hgp nhip di¢u gilra cdc b phln c¢hl la mdt trong
nhitu ‘quy lujt xdc dinh sy phdt tribn ela cdc he ki thujt.
Cing nbe d8i véi cic hé khic, cic hg k¥ thuft bj chi ph6i b&i
nhidu quy lult khdec nhau va lién quan chit ‘ché vé&i nhau.
Ngoai ra, néu nhw tyong x& hQi, quy lujt v& sy twong (ng
giira strc sdn xullt va quan hé sidn xullt tdc dOng dB8i v&i moi
*3 hQi, cdOn quy ludt boc 1§t bing gid tri thing 'de chi tdc
dong d8i v&i x@ hQi tr bin thi trong k¥ thufit cling vdy : cd
nhirng quy ludt chung, ddng vori moi he k¥ thujt, song ciing cd
nhirng quy ludt rifng, chi diing cho mot " s8 h8 nao dé6. Khodng
20 niim gan déy, trén co & nghién ciru mit khéi luegng 1én

cidc thi libu sdng ch@ va lich sir phit trifn cda edc he k§ thult,

ditn’ hinh trong vong 100 — 150 n&m, H.S. Ansule (Lidn X6)
va cdc déng nghip etha 6nyg did d& xuft duge mdt ¢b{® nhirng
quy luft nhyv thé. Angbrit sing chf giéi thidu trong cudn sich
nay dyea te€n nhirng quy ludt khich quan dé.

Trude hét ta xét nhém thé nhdt bao gom nhing quy
lugt xde dijnh sy ra doi cila cdc h§ k¥ thual.

Bdt k¥ bé k7 thuit ndo xuflt hién ciing 12 do cde thinh
phin tredc dé riéng 1é gir k€t hgp lgi véi nhau thinh mi
the thong nhiit. Nkung khéng phai bt ¢ sy kit hop nko“cling
cho ra mot hé thdng eé ,sirc sdng— it nhit két hgp dé phii
dép irng ba quy Ju§t sau diy,

1. Quy lu@t vé tinh diy di cda cdc bf phdn cdu thdnh
hé thdng

Difu kitn can thidt dé mpt hé k39 thudt cé sue s¥ng vl
nguyen tdc ld né phdi gom 4 cde b0 phdn co bdn véi kid
ndng lam vifc 13§ thiew.

13

M3i he ki thujt phdi c6 4 b) phén chinh : dfng co,
truyén dQng b0 phin tryc ti€p Jam vifc v b9 ph8or ditu khitn,
Y nghia ciia quy ludt 1 & chd, mudn tdng hop néa mdt he ki
thugt phai c6 di 4 by phdn d6, va céc by phin ndy p{h&i- ¢
tinh thich dung 16i thidu d8i v&i viée thyc hi¢n cde chée
ning ciia he. (Ta chd § rhog cing mQt by phin d¥ trong h¢
thong ndy cé th® lam videc t6t, nhun: khi dua vao h¢ théng

khéc lgi-m&t khd ning hogt d0ng).

Quy lufit 1 <6 thE gidi thich don gidn 12 : H¢ ki thuft ¢6
sirc s0ng chl trong truirng hgp nfu to dénh gid chit lugne
[am viéc clia tirng by phin trong todn he, thi tft cA cde b
phin dtu dat mirc ¢trung binh# tr&.lén. Néu cé dit chi m@t bY
ph§n khong dgt mic strung binh», h¢ thing sé khong c6 sirc
s8ng, thim chi ¢k trong trudng hgp cé6 nhiang bd phin khic
hogt dong t8t. Quy luft twong ty nhw v§y trong sinh hoc di
duge Libic ph+it.hi!u tir :iﬁ-n' th® k¥ truée.

Trén thyc t& hiu 'h#t cic hé ki thuit hi{n b3i méi diu
d#u 12 nhitng h¢ thOng & miéc ¢trung binh» (song didu quan
trong la khGng b§ phin ndo bj dinh gid duéi ctrung binhe).
Chi€c tau thay didu tién c6 méy hoi nuedc rit yéu vd titu tbn.
nhiéy nhién litu, bd phén truyén tir djng co d&n binh cong
kénh, ngay cd hoat ddng ctia binh ciing chwa t6t, Nhung
mic di vly, khi kit hgp 'gi véi nhau, todn b h¢ thing

vin bidu |9 nhGng tri®n vong lén.

Quy lujt 1 c¢6 mOt he qud rdt quan trong sau déy.

P® he ki thuft da cho 1A ditu khidn dwge, it nh&t phii
c6 mot b phdn ciiané diéu khidn duge. ( Ditu khida duge
oghia la trong chirng myc ahdt digh ta ¢6 the thay ddi cée
tinh chit clia né tiy thet y minh). Piéu ndy giip ta nidu
duge thye chit cia nhiéu bai todn va edch gidi ching tro a8n

70 rang hen.
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7 du : Phuong phdp han chdy tirng nhém cic dng tiém,
25 Ong tidin dyng diy thude dugc djt dung vio cic htic cdm
trén mit gia d bing kim loai (5 hing mdi hing 5 Ong)
Ngudi a dua tir trén xuBng mit nhém cdc md d6t (5 hang
moi hing 5 md). Trén mdbi. Oug tkm la m6t md dot. Ngon lira
nong sé lam g.h&y diu 8ng tiém. Nhuge, ditm & da’i}:—.- ngon
lra t3t khé diéu chinh. Coé chd - lira to qud, chd lai nhd qua.
MOt 58 Gng tiém bj nong qud d§, mft s8 khic chua duge hin
kin. Tdt nhién cé tht m& hét ¢& cho ngon lira & mirc manh
nhit. Khi.d6 tit cd céc Ong/tiém sé dvoe han kin, nhung
trong phlin 16n céc Ong {i€m thudc s& bi hdng ¥i ning, qué

Nguge lai, cing 6 th dé ngon lira & mbc it yeu. Khi

dé6 khong <6 &ng ndo thude bi hong, nhung nhifu Ong s@
khong dwge han kin. Nguoi ta di thir ding 14 chiin ¢6 cdic
15 hbng d& che cic Ong tiém. Nhung néu cho Sng tiém qud
Juce 16 hdng mot cich dé dang thi agon lira cling qua duyec.
Néu Ong tiém vira khit 16 hing, ddm- bio khing cb khe ha,
thi s¢ méidthhidu (hoi gian cim cdc ngtiém vio 14 chin: Han
nira, 1d chdn tdt uhién sé néng 18n vd truy¥n nhiét sang Gng
tiem. Viy phdi lam cich nio ?

H¢ thong & day gbm hai thanh phlin d¢u khéng ditu khin
duge : Cic Ong tiém hoan-todn Ikhong -the dicu khikn - ta
khOong thay dbi dugcg céc tinh chdt cia ching.(IAm nhu thé
khong lei), con cic mo. dot, nhe dd n6i, rit kho dieu" khikn. Vi
viy mion gidi quy&t vin d&, chic chin phidi dua vio thém mt
thanh phiin nira, d¥ diéu kbitn. Thanh phlin,k nay phdi ngin
khéng cho ngon lira téi nhirng chd n2o khdng ciin dot nény,
dbng thiri né lgi khong duge gy khé khin trong vide cdm dat
cic ong tiém. Cédc vat rdn va khi ro rang khong thich hgp, chi
con lgi chit 1Ang. Ching han ¢6 thd cim cic Gng tidm vao
pirde sa0 cho chl cé cde diu Ing cin hian chidy nhb [én H}hi
d6 he thong tro thanh ditu kHitn duge: cd i thay dbi gidi
hsn giGa vine nong vk ving laah bing céch wicu chinh myc

Y

nude, hoje cé tht thay dbi nhigt 49 chd nuée d¢ dim bdo
cho qué trlnh-x3y ra duge dn dinh.

2. Quy lugt truyin ndng lugng. Piéu kign cén l}u'& tﬁ
mot hé ky thudt cé sic song ¥ _nguyén tde la ndng lugng
phds duge irayin’toi tat ¢d cde b§ phdn cia né.

Bit ky he kj thujt ndo cing 12 m@t bd bién ddi ning
lwgng. V1 viy ning lryng phdi duge truyén t¥ dgng co qua bf

phin truyén din téi cée by phin trye tifp lam vilc.

Ning lurgng ¢6 tht duge truyén tir phin ndy seng phin
khée cda h¢ th8ng qua cdc vit (van, binh ring,'tay. gat...), cde
truing {Iru&-ng dign, trudng tir..) hodc qua cdc vjt trudng
(ddng hat tich dién...). Nhidu bai todn sng ché quy .?! vilc
lya chon céch truyén ning lugng hitu qud nhft trong nhing
di¥u ki¢n dd cho.

Vi du : Trong méy ly tAm cin gi¥-nhi¢t.d§ & mbrc 250°C
3k che phidn img héa hoc difn ra subt khodng thi gian dai.
Khoog th® dit mfy ly. tdm vho m§t by bn nhift vi-né to
qui. Cho dong dién chay vdo trong mdy.ly tdm’ dang quay
nharih thi phirc tep..va lgi-JAm thé ndo kikm tra dugé¢ nhigt
d9 bén trong mdy ? Hay ap dyng phurong phdp d6t néng bing
tia htng ngoai 7 VAn chua gidi dép duge chu héi : lam s30
kitm tra, khdng ch& dugcenhidt dg & gita mdy ? C6 the do,
nhi¢t .80 mit ngodi miy ly tirh, nhung d6 ddu phdi 12 nhigt
d0. bén trong? Clin tim phuong phép khéc.

Ben ngodi mdy ly tdm ching ta cé ning lugng. Nhurng
engudi titu. diings lgi & bén trong. Vin d& la- phdi tgo ra mit
chide tcliu ning lrgng?. Thudng ¢6 hai logi ¢clu ning lrgng:
thulin 'nhft vd khong thulin: nhit. Ndu dgng-cla nling lrong
thay dbi khi chuy®a tir b0 phin ndy sang bg phin khic trong
he théng—do I «ciy» khéng thulin nht, Cic bai todn séng
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ché thudng phii sir dung logi ¢cluv® nhu viy. Bén ngodi méy
ly tdm nén dung ning lrgng di¢n tir (12 dang ning lugng cb
thd truyén ma kb%ng dnh hwdng d&€n chuydn d9ng quay cla
mdy), nhung bé:: srong lgi phdi ¢6 ahift ning. Vi vy cln cé
cac hi¢u ang va hién tugng vt Iy cho phép diéu khidn ning
lwrgng khi ra khdi mdt b plign cla he thong hodc khi di vdo
mdt b phin khic. Chdng han c6 the ddt néng v§t chit ben
trong may Iv t&m bing cich djt médy vido m{t trudng Lir va b8
tri bén trong miy mt dia sit tir. V&n dE cdn lgi 1A sau khi da
ddt néng, pbii git dugc nhiét d8 lubn & mic 250°C, Mudn the
nhi¢t d cia dia sit tir phdi khong d8i, mic di néng lwgng
be&n ngohi Ién hay xufng. Difu ndy ¢6 thE dat duvge bing cich
cho mOt trudng tir ¢du thira? trong d6 dia sit sau khi 1y dg
ning lugng d& néng 16i 250°C sé wty ngdty '(chuy®n qua didm
Quiri). Khi nhig¢t d6 ha xudng, dia lai ¢ty mds. (Dikm Quiri—
gi¢i hgn nhigt d§ d& vit chit cdn gir duge tir tinh. Khi nhigt
d¢ cao honditm Quiri, v§t chit mit tir tinh, khi nhigt 49 ha
xudbng dudi difm Quiri, tir tinh lgi duge phyec hdi. Cé kha
nhitu hi¢u &ng vit 1§ manh lién quan dén didm Quiri).

H§¢ qua quan trong ctiia quy ludt 2 [a: D& mGt by phdn nao
dé ciia hé Ly thudt 13 diéu khi®n duge. cn dim bao sy truy®n
din mniang lugng gice LY phin pay v&i cic bO phin difu khién.

Trong cdc bai todn v& do lwirng va phdt hitn (khe hd,
ché rd, sAn phim kém chat lrgng...) c6 thE xét sy truvén din
thOng tin, nhung thubng quy vé sy truyén din ning legng
dang yéu.

Vi dy : Hay d& xult phwong phip don gidn d¥ kidm tra
phat hi¢n tdt cd nhng chd hé & mdy lam ignh qua dé chil
léong (mér, be...) c6 *hE rd ra ngoli.

Trong cdc dang ning lugng quen biét, dang ndo c6 thé
truy€n tir trong mdy lAm lanh rs ngoki qua cic khe hé di kidy
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vd nhd bao nhitu tdy § d8ng th¥i khong truyén qua duge
Mt cd céc chd khéc ? D6 A quang néng — énh sing. Chl cin
cho chit phdt quang vdo chit long trong miy rdi djt méy vio
budng 18i (¢é chifu edng bingtia tir ngogi), |a s6 phit hién dugc

pgay tdt cd nhitng chd ro

3. Qui lugt phdi hop nhip diéu gitka cde thanh phin cia
he. Di¥u hitn can thift &% mdt hé k9 thudt cé siec. ng o¥
nguyén tdc la suw phdi hgp dn khép nhip digu (18n & dao ding;
chu 4y) gidta tdt cd cdec thanh phdn cda A¢.

Quy lugt ndy ta did phdn tich & trén.

Nhém thé hai bao gbm nhiGng quy lujt xéc dinh sy phét
tri®n cdia cic hé k¥ thudt khéog phy thufc vido cfic nhin t8 I
hoc hay ky thujt cu thé.

4. Quy ludt tdng micc d6 ly twdng cda h¢ thing: Tdi cd
cde hé by thu@t déu phdt trikn theo huéng tdng mic d0 1y

tubng clda ching.

Thé ndo 14 mire 40 Iy tudng cia mft h¢ ki thuft, hay
ciing viy, the ndo 13 mQt Af k9 thudt I§ tudng? HE k¥ thust
(ching han mdy méc thi€t bi) I} teéng 1a mot hinh miu wie
I8, 6 trong lugng, the tich, dién tich din té&i khéng, .nhung
vin git nguyén duge khi ning ldm vite, Néi cich khéc, miy
I twdmng — 36 12 khi khéng h€ ¢6 miy. nhung chlre ndng cla
né vin duwge duy tri v2 bio ddm.

Mdy moe 12 phuong ti¢n & thyc bidn cde cOng vide nhit
dinh. Ching han mdy bay din dyng la d& chd hanh khéch va
hng héa. Ching ta bidt ddc di (chinh Id bit dic d1!) phai
tch®s ch bin 1h&n ndy bay. R6 rang méy bay cing «§ tudng?
hon, nlu trong legog riéng cha né cing nhd (véi didu kitn
cic phim chiit khic khong kém di). Méy bay 1§ trdng o8 chi gdm
mt khoang hinh khich cé khd ning di chuy¥n vé&i vin 18

nhy khi méy bay th§t chd nd.
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MOt dic didin nGa cla miy |y (wdng? tit <A &e 19 phin
eta ng lic ndo cing phii thye hign cdng o fch val (i cd
khd ning thiét k& cda ching.

Mdy méc ton tai ih 48 lam viéc? Trong khi d6 nhitu loei
méy chl [am vi¢e ¢ tinh chit chu ky. Th§m chi trong nhirng
trerng hop khi chl co m{t bd ph§n caa mdy hogt dQng, cdn
tit cd cdc bY phin khic dimg yén, ta ciing vin coi nhu cd
miy dang JAm vige. Vi dy, m@t 610 ché vat lifv 1i&n cOng
truirng (hay ché hing tir poi bde d& vaokho), mdi chuyén di
wr ﬂuri:rnﬂr mit 30—50 phat. Trong khi bde hang lén hode d&
hing xubng, ¢hl c¢6 thing xe lim vige, con T"ﬁu mdy cung
tLdrl 110 phm khunﬂ g‘lm Vit bﬂnh déu bat qIﬁug L-unf-[ diu mi_f
d6 cho két hop véi mdt, s8 thin xe (c6 the thde riri ra);’
khong mat thiri gian chir boe 7 : khi hing darg bLO: lea t]tin
xe ndy, &3u miy kéo thin xe kia, va thin xe thir ba dd dir harg
xong dang dgi sén. Hoy nhue séng kifn clla Nguyén Ngec Ty
thay 12 xe khudy cho 12 bt bjt bing 2 xe khudy chay lién
ddng phye vy chiung, tiét ki¢m duge 10 by gidm xdc, noi sin
xult lai gon ging, d¥ thao tdc vA lanr v@ sinh ¢Bng nghidp(y).

Khuynh huéng tién b vA tic ddng trong sult th¥i gian
dai chl %6 tht la khuvnh huéng 1im cho hé hi¢n thye gin t64
hé I§ twdng hon. Quy ludt nay cé v& hidn nhién, song trén thye
t€ nhidu khi cling phdi tinh § méi nhin bi#t dvge. Chdng han
he 1§ tudng 1A he c6 trong lugng diin t&i khong, viy tai swo
vin ¢ thiy xudt hién cic lngl 6t6, miy bay, tdu.ché déu.
ngay mOt to hon, dS &9 hon ? Nhung ta hiy d& ¥: Mt o8
t3i ch& duge 3 tn hing, bin thin ning 1,5tdn—~1/3 strc manh
dGng co titu hao dE tkéo» bin than 08, Mgt 6t6 tXi khde njng
5 t4n, ¢6 th® chd t6i 15 tdn hang—phiin trong tai tchét» gidm

(1). Bio Lao Bing nghy 13/3/1980. Nguyén Nggc Ty gidm doc Xi
nghifp lien hep Thye Phim 19/5 Ha Sen Binh.
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xuug chi cdn 1/4. Chinh vi v§y m) fmiy gln vé6i miy 1y
terng hon, MGt 8t0 tdi ty trit 140 tdn ¢6 th§ d& hing dong
trong vong 5 gidy —nhanh gdp bdi so v&i th¥i gian cin thit
d2 dir hang-cho 28 xe logi 5 tda.

Mot ly do nira 1A vi¢e wing kich thuée, trong lugng cho
phép nfing cdc chi s3 ky thu§t cta h¢ 1en cao hon. Nhung chiée
610 diu titn chi ¢6 vin t6c 15 — 20km/gity. N&u vin t6c ndy
khing tang l2n, ¢6 1& da xult hién nhitu logi 618 gon nhe hon
mh vin chic chia va tidn lgi.

Nhung bii k¥ cii ti®n ndo cho 06 (sir dung vit lidu b
sre bén tat hon, ning hidu sult dong co..) dEu nhim 1ing
vin tde vd hoin thidn nhitng thé *phyc vy» cho vin téc d6 (he
thing phanh bam dim bio, thdn xe chic chin, thng cudbng %
ph?n gidm xéc..) V1 viy d@ thiy duge mic 40 1§ twdng cia
016 ting lén nhu th€ pio, cdn so adnh chifc 818 hitn tai véi
chife HLH cii cH cﬁh: vin t8c (Lién ::i:ﬁg cy ly).

Quy ludt 4 gidp ta nhin ohja khuynh huéng phét tridn
tit y&u cha céhe h¢ k7 thut hien c6. Vi i gidi t6t d3i véi
mdi bdi todn sing ch¥ phdi lam cho h§ ki thudt ‘gdu t6i hi Iy
tuérng hon, nen néu xdc dinh duge he If trudng trong trudng
hgp d& cho la gi, ta sé thdy ngay huéng tim ki¥m co (ritn
vong nhit, .

Khéi niém he k¥ thujt 1§ quéng — mdt trong nhirng khéi
nitm co s& cia angbrit sing ch¥. Nhilu bdi todn s& di khé
chi vl ta cir nghi chic 1A phdi séog ch? ra loai méy mée gi
tinh vi, hién dai ldm diy. Nhung thudng lai khong phii nby
the: tdt cd sy dau diu 12 & chd lam sso thu duge ké qud
mong mubn ma khong cin hojc elin nhu. khong cin gi hit Lui
gidi Iy twdng, nhe trén dd 86i, 13 khi khong hé ¢6 mdy mée,

mi k&t qui nhja duge vin nhu Ik c6 mdy
25
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5. Quy ludt phdt tritn khong dong alu gita cdc thank

phin cia h¢

Sw phdt trién oda cdc thank phlin trong mét hi k9 thudt

dién ra khong déng d¥x, h# cdng phtec tgp, mie d§ khong
domy d¥u dé cang tdng.

Sy phdt trién khong d6ng déu giira cic thinh phin cia

he¢ k¥ thujt — nguyén nhan sinh ra cic maa thulln kj thuft,
mia thuldn If hoc vd cing véi ching 1A ede bdi todn séng
ch€. Vi dy khi treng t1di elia cdc tdu thiy chd hing bit d¥u
1én nhanh, edng suft dgng co cling ting nhanh trong thdy,
nhung phwong tién phanh bfim thi chua thay dbi mfy. K& qui
din t&i bai todn: Lam th& ndo d& phanh him m{t thu chd
d¥u dung hrgng 200 nghin to ? Vin d¥ ndy cho d&n nay vin
chwra eé cfch gidi quy@€t hird higu. Tir khi bt ddu hdm pbanh
dén khi dirng lai bin, ohirng con tiu 1&n edn e6 the di dwec
t&i vdi ba hai Iy...

6. Quy Inudt chuyén wdo h¢ trén: Khi dd can khd ndng

phdt trién, hi k5 thudt da cho thu vdo hé by thudt trén né nhu
mt thdnh phdn cia hé trin

vd s¢ phdt trifn  1i¥p theo pi
dién ra & wirc hé trén.

Cufc diri clla mdi be
kj thu§t c6 thE m8 td bLdng
mét duedng cong hinh chir
S (hinh 1) bilu din sy thay
dSi theo thiri gian cia ecdc
dic trwng co bdn cla h¢
(cOmg sufit, vin t8c, s8 ° i
lrgug...). i
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Trén mbi dudng cong
nhu vy <6 thd phin bidt
bdn doan chinh (binh 2).
Dogn 1 — h¢ A méi ra dui
cOn non tré vd phat trika
chm. Sau d6 la th¥i ky
trerng thanh (dogn 2) — hé
A ohanh chéng duge hoin
thién va bit diu duge sén
xuft, dp dyng hing loat.

Hink & Déa thiri dim nko 46 nbip 4§
phét tridn gidm xubng (doen 3) vd bt diu th¥ri ky <‘gid nua’,
Ti€p theo (sau didm Y) c6 th? xdy ra hal kbi niing. H¢ A hojc

thodi héa va bj thay th€ b&i mot h¢ B khéc v2 nguyn tic (sau
khi thu thiy ra di".:i. v@n t8e cia céc thu budm hi¥n nay khOog

bing vén t8c cde tau bubin chifn dilu the ki trude), hoje mht
thiri gian dii gir nguyén cée chi 38 4a dgt duge (kbodng nira
th& kj nay xe dap khong c6 nhirng thay ddi 6o, nhung khong

bi thay th& h&i md to, xe midy).

Mot céch ty nhién, ofu mit dai legog ndo d6 tiug Jén,
eho dit rit chim, bao giir ciing of dén thi dibm dgi legng 46
Ién tei mire phi thee t€. D6 chinh A ldc hé ky thuit da cho
A ohrong bueée cho mat hé ky thujt khéc* B. Vi du, vho
nhitng nim 30 & cde prde phét trién 80 rgp chieu phim (binh
quin trén dfu mguiri) ting lén rit nhanh. Dubog nhr rd rang
Ia con =6 niy khéng thé ting lén mai, vi ching I&é mdi nguiri
s8¢ c6 ritng mOt rap chifu phim ? Song trén thyc t& nhu ta
biét, da khong xdy ra nhu viy — v0 tuyén truyén hinh xu#ft

hign (trap chifu phim cho mfs ngtrorid).

(r diy ta chi y mét ditm hét ske quan trgng: v8 tuyén
truydn hinh — d6 kbéng phdi A chifu phim, ma cdo I tinh
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hinh thiri sy khip nei, dién ddn chinh tri  cdc cule thi ddu
tht thao, chwong trinh khoa hge ky thuft, v.v.. Vo tuyér
trivén hinh |3 bjc thang phét trika ti€p theo cua rgp chiéu
phim, thu rgp chidu phim vio minh nhe mgt hi con. Céc rap
chiu phim theo nghia théng thutrng. vi thé 43 khong ting leo
g at.

Cé th?® chi ra nhitu vi dy khde minh hoa cho quy lujt:
Khi 43 can khi ning phat trign, h¢ ky thuit chuy&n sang mrc
mé&i vi chilt, trdr thinh h# con cia mdt hE k¥ thujt khic phic
hop hon (he trén). Quy ludt niay cye k¥ quan trong trong vife
tim hitu eor ché phat trign cla cdc né ky theit. P& vin dung
¢6, cin luon ludn ghi nho ring ;| mje dit khd ning phiit trién
cun mbi he ki thujt cu thEé 1 ¢é han, nhirng sy phfit tridn cia
k7 thuit noi chung la v& hie vi khong thé ghin lai duge
cde chi «6 dae trung s& tép tyc ting ken nho uhirng né trén
mé&i (mdi nguisri 08 c6 mYt ¢rap chifu phimo, nhung d6 khong
phidi 12 trgp chidu phim» ' theo nghia thing thuing, ma v v0
tuyén truy®n hinh).

He kv thudt con khd nidng ti€p tyc plait trién chirng ndo
trong no maot, chi ¢6 nhng miu thuiin ‘khic phyc duge, tic
la nhirng miu thuin ma vig¢c gidi quyét chung khOong - doi hoi
phai vi pham cic dinh ludt ty nhién. Vi d0 miu thuin ly
hoc ¢ dbi tugng cing m{t lic phadi chuydn dong va khing
chuydn dong ». Khic phye miu thuln ndy khong clin vi pham
cic dinh ludt ty nhién : chdng han c6 theé chia doi tegng
lim hai phin, mft phin chuyén d{ng; mot phin khong, hoic
cho d6i twgng chuydn dong tuin hoan, Song c6é truing hgp
ta gip nhirng miu thuin khéng khic phuc duge.. Vi dy
« Toan b d6i twgng phii nong lén d& thirc hign cdng vile,
nhung dong thori phai khong dugc néng lén dé khoi tiéu hao
ndang luegng ». Mdu thudn niy khéng the khiic phyc ma khong

2R

vi phim dinh ludt bao toan ning legng. Khi niéng duy nhit
gidi quy&t nhirng .ady thudn nlur th€é la két-hgp dbi tugng
vii cée d6i twgng khdc, tgo ra mOt h§ méi (¢ trén) trong
dé miu thuln cé the duge kHic phyc md khong vi pham cdc
dinh ludt ty nhién. Tau bubm khdng tht.chay v&i vin tbc
1¢n hon van téc gio, vi nhu viy trai véi dinh luit co hegc.
Nhurg nu k&t hgp thu buém vai may hoi nuéde, tiu mi
niay s¢ co khi ning chay véi vin tdc I&n hon vin thc gid;
v ditu dé chdng vi pham dinh ludt tv nhién nao ca.

‘I'rén thyc 1€, néu di c6 nhidu cd ging hoan thign hoa
doi tugng, song k& qua thu dugc khong ding kg, khiic phyc
duge miu thulln nay lgi xudt hign miu thuin kia, thi phai
m cdch kdt hgp d6i twgng voi cic doi tuegng khdc d& tao
ra hé k¥ thudl moi.

Vi du: Mot nhid médy lién hgp vin chay®n tro vd xi
bing phuong phdp thiy lie (theo duirng Ong nudc). Cir sau
mGt thiri- gian, tro va xi lgi ciu cm thanh mt 16p vh Cang
bén trong Ong. (6 thE dung baz dip bén ngoidi cho lép vo
nay riri ra, nhung do 1a mGt cOng viéc ning nhoc va khéng
ning sudt. Nguiri ta ciing da thir tdy lop vo bing céch cho
nuwde than coe chdy qua, nhung trong thoi gian rira ong nhwr
vy lai phdi ngirng sdn xuit.

Neéu chl gidi hgn & durng Ong tdi tro va xi, bid todn
bi b& tic. Nha sing che Sarapdp d¢ xuft sang kién két hygp
véri dirirng Ong tdi ba than. Duong Ong nay, nguge lgi, bi
bao min rit nhanh, din ndi nguoi ta dang phdi d3t vin dé
théi khong dung pluwrong phip thiy Jyc nra, ma s& tai ba
than bing O10.

Hai dving 8ng chay ngay canh nhau. Nhueng mt ding
chuyén gia khb s& vi chuvén odu cOm, ¢4 chi quan tam dén
cac chuyén do thoi ; cdon ding kia, cdc chuyén gia khdc lai
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dang vt vd vi chuyén dudng 8ng bi bio mbdn, va cing chl
nhin thdy duirng @ng cia minh thoi

Sarapdp dé nghi cho cic hdn hgp léng luin phién nhau
qua duing Ong. Diu tién, nrge kiem ding dé chuyén tro va
xi tgo nén & thianh trong cta 6ng m@t 16p vd bdo vé, Sau dé
l6p vé ndy (chir khong phidi deirng dng !) duge tily sach bing
nurée axit ding d& chuyén bi than. Tiép @heo lai d& nuwée
kiém chuy®n tro va xi qua, v.v... Phrong phip niy c6 th dp
dyng ci trong truirng hgp vin chuy®n mt logi nguyén liéu,
chl cin cho xen ké nude kifm vi nude axit qua, d& thanh
dng cdu cfm ré1 bho mdn, rbi lai cdu cdm -— bio mon...

Cic quy ludt 1-—-6 c6 thE coi la nhirng quy lugt ven
ning — trude kia, Lhitn nay vd sau nidy ching dén ding, va
khong chl d6i v&i cde hé ky thudt, wd cvn ddi vai nhicu L€
khiac néi chung. Ngoai ra ‘con c6 cic quy ludt phdn anh wcic
hudng phit trign chd y&u cla ki thugt trong thii dgi hign
nay.

7 e= Quy ludt chuvén tie mirc macro samg mMuc mMicro :
Cdc bp phin ldm vije eda hé kv thudt phit trién wios ddu o

mizc macro (lon), sau chuyén sang mtre nucro (nhd, cwe nhd)

(¥ phiin 16n cic hé k§ thudt hién dai, b6 phin lam viée
Ja nhirng © sit eyc®: ghu mdy xiic, binh xe 610, luwi dgo
tién, chong chéng méy bay... Cic by phdn nay cé thE phat
trign trong phatn vi mie macro — ¢ siit cyc ¢ tr& nén hodn
thién hon, nhung vin la «sit cyc». Tuy nhién d&n thoi digm
nhdt dinh, sir phdt tritn sé khong thé tié€p tyc difn ra & mic
macro nira. Lac dé, gitr nguyén chirc ning clia minh, h¢ ky
thudt s& dugy cdi tgo hin vé co bin : by phin lam vige oua
no sé bit diu hogt dfng & mirc micro. Thay cho « sit cyc »
s¢ la cic phdn tir, nguyén i, ion, dién tir...
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Vi dy. Trong qui trinh hoan thién cdng nghé sin xudt
thiy tinh tdin, rdng ra mdy chyc nidm, nd lyc cua cic nha
sing ch& tip trung vao cdi ti€n bing tdi tryc cin-~noi dong
thiy tinh nong chdy trudn vae d@ duge ¢dn thinh tirng tdm.
Dutrng kinh cic trye cdn cang nho thi bé mJt tm thiy tinh
cirig phing nhdn, nhung biing t3di cang tr& nén phic tgp va
trong tranh,

Thé r6i dd xdy ra mdt buéc ngojt hét sic co ban:
ngueri ta chuyBn sang sir dyng nhirng, tryc cin &6 duing
kinh mOt nguyén tir, tére 12 thay hin bing (ai tryc €dn bing
ming kim logi léng. Dong thiy tinh néng chdy sé truon Lrén
bé€ mit méng kim logi dé.

Chuy®n tir mic macro sang miuc micro la mt trong
nhirng khuynh huéng phit trign chi y&u clia cic I k¥
thudt hién dai. Cin néi thém rAng viéc dp dyng quy lujt nay
nhiéu khi din dén nhang két lugn twéng chirng nhr phi ly.
Cich diy trén 20 nam, khi theo d6i thdy dutrng kinh bdnh
xe 0td ngdy m@t gidm din, chuyén gia trong nganh ch& tgo
0td di cho ridng sip dén lic khuynh huéng nay phidi chim
dirt, vi cha 1é dudng kinh binh xe 0t0 lai dgt bing khong ?
Qud thit trude diy chua hE thdy logi 616 nao khOng bdnh (co
ching chl la trong s€ xe chua xufit xudng, hojc dang doi sira
chita). Va ching ta di quen véi ditu dé6 tédi mirc kho ma
hinh dung ra m6t chiéc 6td treo lo lirng trén duirng chd cé
cdi binh n3o, Nhung r6 rang khuynh huéng gidm duwong
kinh binh xe 8t6 khéng phai 13 ngdu nhién, né hoan toan pha
hgp vé&i quy lugt 7. VA thye t& da chimg minh sy ding din
cia quy lugt nay : duirng kinh binh xe 618, cho du diéu dé
thit khé tin, da dat bing khéng — hi¢n nay di xuvdt hién
nhiéu Joai 616 bay trén dém khong khi.
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Tém lai, tft cd cde vin 48 trinh bay & phian Mé dau
dua ta dén nhing k& lugn sau diy :

— Phuong phdp giai cic bai todn sdng ch& doi hai phai
vin dyng nhirng quy ludt phdt tridn khich quan cia cic h
ky thuit. |

~= Xuft phdt tir nhirng quy luft ndy, clin xdy dyng mot
chuong trinh che phép quy nhitng bai todn mac cao vé mirc
thip, ma khong phdi md mimr xét l&n lugt tirng pheong dn
mdt.

= Mudn viy cin xdc dinh miu thuin ky thujt, miu
thuln 1¢ hee. Do d6 phuong phdp gidi cde bai todn sdng chi
phdi gém cde guy tdc nhdt dinh giip che vife phdt hifn mau
thudn 19 hoc, vad bdng hudng ddn cdeh st dyng cde thigt sdng
chd co pdn dé khic phuc nhirng miu thuln d¢ trong tirng
treong hgp cu tht.

Cubt cing vi mpe dich cha nd la hudng din tir duy
sing g0, nén phuong phip gidi cdc bai todn sing chi phii
tinh dén nhirng déc di®in cta tr duy con nguiri — phli dé
ra cdch difu khidn cdc yéu 18 tim 1§, cdch khic phye tinh i
‘ter duy rdp khuon theo 15i mdn quen thufe) va phat huy tri
tudrng togng séng tao (vin dé nay sé duge ban k¥ hon &
Phin_ba).

Phuyong phip dip Gng dwge tdt cd cic yéu cdu neéu trén
la angbrit giai cdc bai todn sing ché, goi tit Ia ARIZ (1) do

Ansule H.S. (Lién Xo) A& xudt va cai tién trong quing 20

nim gin day.

Thugt ngi « angorit 2 theing duge hitu theo hai nghia.
Trong tuin hoc, angorit (thudl tadn) la mét trink b fuyét
ddi chdat ché cde thaa tde cdn thitt ¢ gidé mot hai toan, Vi

g— - g e Eay

'J”' Vidt ti then chir edi Nga !
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du, dé 12 cdc phép tinh ciin thye hign k& ti€p nhau d2 tinh
nghiém clia m{t phuong trinh bje hai. (r day mdi thao téc
d8u dugc xéc dinh mdt cdch hoan todn chinh xac, khdng phy
thubc vao dic thu cha tirng bai todn cy th& hay vao kha

ning sing tgo cua nguii gidi,
Theo nghia rdng, r angérit » ld mt chwong trinh bao

gdm cdi thao tdc tw duy cé dinh huong vd di ré rang.
Chirong trinh gidi cdc bai todn sfng ch€ dugc goi 12 angolrit

chinh theo nghia rfng ndy. Khdc vé&i cic angdrit todn hgc,
ARIZ ¢6 tinh mém déo, linh hogt : cing m{t bai todn cé the
duwge gidi theo nhi®u cdch kbhdc nhau tiy theo ning lyc nguin
gidi. ARIZ khong bé qua nhitng phdm chdt riéng cda nguini
gidi. Ngugce lai, né khay&n khich sir dyng tdi da nhirng phim
chit tich eyc nhdt cia ngudri d6. Mbi nguiri ¢6 thé thyc hién
cic thao tdc tuy theo hitu bi&t, kinh nghiém, khd nfng va
di dén 1oi gidi theo con durng riéng clia minh.

ARIZ 12 phin cdu thanh co ban trong Iy thuy®t gidi cic
bai todn sing ch€ ciia Ansule. Hi¢n nay ARIZ vin tidp tyc
duwge cdi tién, hoan thién. N6 ngay cang tr& nén chit ché,
phd dung va cong hi§u hon,

Bé ngodi, ARIZ la mjt chwong trinh xir Iy bai todn
sing ché theo tirng bude. Nhirng quy lugt phdt trign khich
quan cia cic hé ky thugt ndm ngay trong sy bé tri, sip x&p
tirng bude vd mbi lién h¢ giZra ching, hojc thé hign & dang
nhitng thao tic ey thE. Vé&i nhing thao tdc nay, ngudi gidi
din din phdt hién ra miu thuln Iy hoe va xic dinh dugc
phiin nio cia hé k¥ thujt R phin gdn lifn véi miu thuin
dé. Tiép theo la nhéng thao tic nhim bi&n déi phin néi
trén vi khir miu thudn 1§ hoe. Bing cich dy co6 thé tirng
buée dua mOt bai toin khé vé bdi toin dé.
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ARIZ co rieng mt s8 thi phdp dic biét giip con ngudi
vugt qua duge siec i tAm 1y, gidi phéng tuw duy ra khdi 16i
mdon quen thufc cing nhr nhirng hinh dung ci ky va ciang
nhic v@ d6i trgng. DPiéu nay hét sire quan trong vi nhiéu
khi diéng tredc mdt bai tedn, tinh i lam cho tr duy ching
ta ¢ir bi quin quanh & nhirng phrung dn tim thuedng, khing
lam sao d&n dugce nhirng loi gidi bt ogd, tdo bao.

Trong qui trinh xdy dyng ARIZ, Ansule va cdc ddng
nghiép cta 6ng da tién hanh phin tich hing chye nghin sing
ch& chon loc tir méc ha trdr 1€n, xem xét miu thulin k§ thujt,
miu thulln 1y hoc chira trong dé va edch kh&r ching. Két
qud, hién nay ARIZ dia bao gdm 40 thudt sing ché co bin
vd bing huéng din cich sir dyng cdc thujt sdng ché dé.
Diy la mit trong nhirng cOng cy ridt dic lye cho cic nha
sing ché.

Cé th# noi ARIZ giip cho ngudi gidi sir dyng duge
kinh nghiém cua nhitu thE h& cac nhd sing ch€ Va ditu
quan trong hon |3 ngui gidi nhin thiy thye chdt cia tirng
sing ch&-—tir ¢Ot loi vin dé ma rat ra kinh nghiém. B&i
vi thong thueirmg, kinh nghi§m cua nhi sing che thudrng dya
vio sy tuong ty b€ ngodi: bdi todn nédi ndy tira tya gidng
bai todn cu Lia, nén loi giai chic la cing phdi gidng nhau.
Véi ARIZ, ngudri gidi nhin duge siu hon nhitu: bai todn
mé&i chia miu thudn i hoe nhue thé nay, vi vidy cd thé s
dyng cich gidi cla bai todn cii — bai todn ma b& ngoai hodn
todn khdng giong bai toin méi, nhung cing c6 miu thulin
Iy hoc kieu nhir thé,

Duéi diy sé giéi thidu ARIZ kém theo hai vi dy dp
dung tryc ti€p. Phin gidi thich va huéng din sé trinh
biv sau.
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PHAN HAI

ANGORIT SANG CHE
(ARIZ)

I. CHON BAI TOAN
1.1, Xde dinh myc dich cubi cung cua bai todn
a. Cin phédi thay dbi dic trung niao ctia d0i tugng?
b. Nhirng d#c treng nio cla d8i twgng ré rang khéng
duge thay dbi?
c. Nhizng phi tdn ndo s& gidm di n€u gidi dugc bai
todn ?
d. Chi phi cho phép khodng bao nhiéu?
e. Chi tiéu kinh t&€ —k§y thuit ndo cta dGi tugng cin
dugc gia ting?
1.2. Ki¥m tra céch gidi theo dwing vong (gidn ti€p)
Gid sir bai todn did cho vé nguyén tdc khong gidi duge. Khi
d6 chin gidi bai todn ndo khic d8 nhin dugc k&t qud ddi hoi?
a. Phit bidu lai bai todn & mic hé trén-—h§ kj thujt
phirc hgp hon trong dé hé di cho chi 1a mft thanh
phin.

b. Phét bitu lai bai todn & miéc hé duéi— he¢ ki thujt
nhd hon chira trong hé di cho.

c. Phit bidu lai bai toin & ba mic (hé trén, hé, h§ duéi).

Thay tdéc dong (hay tinh chdt) doi hoi bing tdc dfng
(tinh chft) ngugc lgi.

http://tieutasto.org



ARIZ co rieng mt s8 thi phdp dic biét giip con ngudi
vugt qua duge sirc i thm 1, gidi phéng tuw duy ra khdi 16i
mdn quen thufc ciing nhw nhirng hinh dung cii ky vad cing
nhic v@ d48i twgng. Diéu nay h&t sire quan trong vi nhiéu
khi diéng tredc mdt bai tedn, tinh i lam cho tur duy ching
ta ¢ir bji quin quanh & nhirng phuung dn tim thudng, khing
lam sao d&€n dugc nhirng li gidi bdt oagd, tio bao.

Trong qud trinh xiy dyng ARIZ, Ansule va cdc dBng
nghiép cia Ong da tién hanh phin tich hdng chye nghin sing
ch& chon lge tir mirc ha tré l€n, xem xét miu thufin ki thuft,
miu thulln 1y hoc chira trong dé va eich kh&r ching. Két
qud, hién nay ARIZ dia bao gdm 40 thudt sing ché co bin
vi bing huéng din cich sir dyng cdc thujt sdng ché dé.
Piay la mot trong nhirng cOng cy rit dic lyc cho cdc nha
sing ché.

Cé the noi ARIZ giip cho ngudi gidi sir dyng duge
kinh nghiém cua nhitu thf h& cac nhd sing ch€ Va ditu
quan trong hon 13 ngui gidi nhin thiy thye chdt cia tirng
sing ch&-—tir ¢dt 161 vin dé ma rit ra kinh nghiém. B&i
vi thong thuwirng, kinh nghiém cia nha sing ch@ thudng dya
vdo sy tuvong tuy bé ngodi: bdi todn ndi ndy tira tya gifng
bai todn ct hia, nén loi giai chic |a cing phdi gidng nhau.
Vé&i ARIZ, ngudri gidi nhin duge siu hon nhidu: bai todn
mé&i chia miau thudn Ii hoe nhue theé nay, vi vidy <6 thé s
dyng cich gidi clia bai todn cii — bai todn ma b€ ngoii hoin
todn khdng giong bai todin méi, nhung ciing c6 miu thuln
Iy hoc kigu nhw thé,

DuGi diy sé gi6i thidu ARIZ kém theo hai vi dy dp
dung tryc ti€p. Phin gidi thich va huéng din sé trinh
biv sau.
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PHAN HAI

ANGORIT SANG CHE
(ARIZ)

1. CHON BAI TOAN
1.1, Xée dinh myc dich cubi cing cua bai todn
a. Cén phédi thay dbi dic trung niao-cia d6i tugng?
b. Nhirng d#c treng nio cla d8i tugng ré rang khéng
duge thay dbi?
¢. Nhizng phi tdn ndo s& gidm di n€u gidi dugc bai
todn ?
d. Chi phi cho phép khodng bao nhiéu?
e. Chi tiéu kinh t& —k§y thuit nio cta dGi tugng cin
dugc gia ting?
1.2. Ki¥m tra cich gidi theo dwing vong (giin ti€p)
Gid sir bai todn did cho vé nguyén tdc khong gidi duge. Khi
d6 cin gidi bai todn ndo khic d8 nhin dugc k&t qud doi hoi?
a. Phit bidu lai bai todn & mic hé trén-—h§ kj thujt
phirc hgp hon trong dé h§é di cho chi 13 mft thanh
phin.
b. Phét bitu lai bai todn & mdc hé duéi—hé ki thujt
nhdé hon chira trong hé di cho.
c. Phit bidu lai bai toin & ba méc (h§ trén, hé, h§ duéi).

Thay tdc dong (hay tinh chdt) doi hoi bing tic dfng
(tinh chft) ngugc lsi.
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1.3. Xde djnh xem bil todn nao hop 15 hon — bal

todn 4da cho hay mjt trong nhirng bai todn vomg. Tikn
hanh lya chon

Chd din. Khi lya chon cin tinh d€n nhing y8u 18
khich quan (h§ k§ thugt da cho cdn khd nang phit trido

nhidu khong) cing nhur nhGng y€u 18 chd quan (phuong

huréng cla xi nghiép yéu c3u gidi bai todn nao)— bai todn
I6n nhdt hay bai todn nhd nhit),

L4. Xéc djnh cde chi o8 yéu ciu v dijph lwgng

1.5. Néu tinh ci thoi gian cin thi&t 4% thye hign
#ing ché thi phai ting cde chl 86 dé lén bao nhitu?

1.6. Chinh xdc héa cdc yéu ciiu niy sinh do nhirng

di¢u kign cu th¥ trong 46 dy djnh s& thye hién
sing ché

8. Chi § d€n nhang dic didm khi 4p dung séng .che,
mirc d¢ phérc tap cho phép cia lvi gidi.
b. Ché § dén quy mé dp dyng theo dy kién.

L7. Sir dymg cdc tai ligu sing ché 4% chinh xac
héa bai tosn

a. Theo céc tai ligu sdng ch&, nhitng bai todn gin véi
bai todn di cho dugc gidi nhu th€é nao?

b. Nhing badi todn gilng bdi todn di cho trong ngianh
ky thudt tién ti€n dugc gidi nhu th€ nao?

c. Bai todn nguwgce véi bai todn di cho dwge gidi nhe
thé nio?

1.8. Ap dyng thuit RVX (1)

8. Tuong tugng gidm kich thuée cda d8i twgng 16i
khdng. Khi dé bai todin duvgc gidi nhu theé nio ?

(1). Viet it theo chir chi Npa:  (kich thuée, thii gian, gid thinh).

(B.7T)
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b. Tudng tugng téng kich thuéc clia déi tugng t&i ee-
Khi d6 bai todn duge gidi nhe th€ ndo?

c. Tuong tugng gidm thiri gian cla qud trinh (hojc
vin t6c chuy®n dng cia d6i twgng) téi khong. Khi dé bai
toin duge gidi nhu thé nao?

d. Tuéng tuwgng ting thori gian cla qud trinh (hojc
vin t6c chuytn dng coa dOi trgng) téi 0. Khi dé bai
toin duge gidi nhu thE nao?

e. Tudng tugng gidm gid thanh (chi phi cho phép) téi
khong. Khi d6 bai todn duge gidi nhe thé nado?

f. Tudng twgng ting gid thanh (chi phi cho phép) téi
Khi d6 bai todn dugc gidi nhu th€ nio?

Vl‘"'dp' l. D® thir strc bén vit liéu trong diu kién nhigt
d6 cao va mdi truvong dn mdn, nguol la sir dyng mit hp
kim logi rit vang chic. Treo vit ning vdo mGt dad diy
(hodc thanh) vdt li¢u gén bén trong hGp, cho diy cic chit
in mon vao, déng kin h9p lai va tdng nhigt d§ lén. Khoi
lrgng cua vt treo — khodng 0,02 kg dén 2kg.

Khé khan chd yéu & day la lam thé nao xac dinh
duge thiri ditm midu vit ligu dat (vdt treo rot), mic du chi
cin chinh xdc t&i don vi phat fqué trinh thir cé khi kéo
dai nhitu ngdy). Vi trong hfp 123 mdi trudng an mon rit
manh, nhiét d¢ lgi cao nén khong thé bé tri & dé cic thift
bi phét tin hi¢u ciing nhr khong thé lam bit ci& 10 hé nao
qua thanh h{p.

Hay tim phwong phdp thit don gidn va ddm hio‘d! ﬂl:
bén ngodi xdc dinh duge thiri ditm diy dit (cdc mn't:s' ghi
ti€ng d6ng khi vt treo roi khong dung duge vi phire tep
va khong dim bdo). DB rd hon, c6 the coi kich thuée cua
hop 1a 0,4 X 0,3 X 0,3m, thanh st cia hop day 10mm
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Vi d¢ 2. Trong cOng nghi§p mo, ban quing 'hin hep
quiny voi neéc duge vin chuyén theo duong -Sug. Nguii
ta diéu chinh dong chidy bun quing bidng cdch thay dbi thi#t
d":-n ngang cua 6ng: lam cdc van chin bang lum lugi &
nhing vi tri djnh truée. Nhung cdc van khong chiu duge
bao liu, vi dong bin quing chuy®n dfng c6 tic dyng mai
mon rdt manh,

Nguoi ta cing da elr dyng mft logi van chin khic —
bom khong khi nén vdo cde khodng cao su, thE tich cua
khoang thay dbi sé lam thigt dién ngang cua 8og thay @bi.
Nhung cao su (vd cdc vit lifu déo khdc) cing bi cdc hat
quing mdi mdn rdt nhanh.

Cin tim phuong phdap difu chinoh thigt dién rnigang cia
ong khic phye durge khé khin trén,

1. XAY DI"NG MO HINH BAI TOAN
2.1. Trinh bay di¢u kif{o bai todn, khéng dang cde
thuit ngir ebuyén mén, khoéng ndu ro cdi gi cin phal
tim thay hoiic tgo ra, bdng hai cdu dgng san diy:
a. Cho hé thong gém (chi ra cdc thanh phin)
L. Thaoh phin 1chi ra} trong diBu kién (chl ra) giy,
nén hidu qudi khdong nhue ¥ (chi ra),

Vi du 1: Cho h& thBng: hfp —mlu vt lidu (day,
thanh) - - vit treo — méi treong &n mon. Khé xdc dijuh thin
ditm mdiu vat liu dit (vit treo roi),

2 — Cho 8ng ddn trong c6 nudc lAn cdc hat quing st
chuy®n dong, va van chin. Cic hat quing trong khi chuvén
ddng méai mdn van chén.
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2.2 Chon ra cgp hai thash phin xovog dgt nhan
Néu trong digu kign bai lodn chi ¢6 mdt thanh phin holc
khong ¢6 cap thanh phin nao xung dot, chuytn té&i buoc 3.1.

Quy tdc 1. Trong cip thanh phin xung dot nhdt thiét
ph3i ¢6 m@t céi 1a sdn phim.

Quy tdc 2. Thanh phiin th& hai (c8ng cu hodc :.i.n
phlim khic) cia cip phdi 1 thaah phin tryc tiép tuong tac

v&i sdn phim.

Quy tdc 3. NZu theo didu kién bai todn mdt trong hai
thinh phln (cOog cy) c6 tht cd hai trgng thai, cin chon
trang théi ndo ddm bdo thyc hién t6t hon quid trinh sin
xuit chd yfu (chéec ning co bidn cla h§ ky thu§t cho trong

bai todn).

Quy tde 8’ (1). Néuv hg k¥ thuit cho trong bai todn gdm
ba thinh phlin S;, Sy (cdc sdn phim) via C (cong cuy), C co
tht & mét trong hai trang thii Cy, Gy nhung mbi cip S5y
C,, S2—Cs déu khOng xung d{t, va miu thuin chi nay
sinh gira hai cjp nady, thi dp dyng quy tic 3 dé ldy cip
Xxung d@t ia I.'I'lQl frong hai cip 5] "_'Cl ]‘ID;C S;—Cl.

Quy tde 4. N&u trong bai toin c6 nhifu cjp thanh
phin ddng loai teong tic voi nhau (Ay, Aj.. V2 B;, B;...),
chl cin chon mdt cip (A1 va By).

Vi du 1. Sin phim— miu vgt ligu co treo mit vit,
Cong cy tryc tiép tuong tic v&i sin phim — hjp.

2. Sin phim — cdc hat quing sit. Cdng cu trye ti€p
trong téc v&i sin phim — van chin.

(1) S& a1 goi 1 Quy tic 3" (mk khing goi 14 Quy the 4) vi n6 chinh 13
trudrng hop riéng (nhwng hay glp trén thye 1€) vin dyng Quy tle 3,
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2.3. Phit bilu hai twong tic (hogt d@ng, tinh chit)
cia cdc thioh phia trong cfp xung 4jt: mft did cé
vi m@t cin e6: mdt hiru fich va mdt gidy. hgi

Vi due 1. Hop ri¢ duge céc didu kién cdn thi€t cho
qua trinh thir (mdi trwéng dn mdn, nhiét do...)

2. Hop khong phit duge tin hi¢u khi miu v3t ligu
dat (vt treo roi).

1— Van chdn diéu chinh dirge dong chdy.

2 = Van chdic bi cic hgt quing mai mon.

2.4. Phat bi¢u md hioh bal todn theo miu : chi ra
cip thanh phio xung 4§t va miu thudn ki thoat

Vi dy 1. Cho hgp vai miu vit ligu cd treo mdt vie.
Hop gitr dugce cic di€u kign cho qua trinh thé nhung khong
phit dwgc tin higu khi mdu vat li¢u dirt (vat treo roi).

2. Cho van chin va cic hgt quing chuyén dong. Van
chin digu chinh duge ddong chiy nhung bi cic hat quing
mai mon.

11, PHAN TIiCH MO HINH BAI TOAN

3.1. Trong cic thanh phin tham gia vaio md hinh
bai todn, ehgn ra thanh phin nao dé¢ bifn d3i, thay thE,

Y- Yaasas

Quy tic 5. Cdéc d6i tugng ky thudt dé thay dbi hon
céc ddi twgng ty nhién.

Quy tdc 6. Cong cy d& thay ddi hon san phiim.

Quy td¢ 7. Thanh phin bit dfng dé thay d5i hen thanh
phiin chuyén d{ng. |

Quy tic 8. Néu trong hé thong khéng ¢6 céc thanh
phin dé thay ddi, hiy chon zmdi trvong bén ngodiv.
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Vi dy 1 : Theo cic quy tdc 6 va 7, thanh phin d& thay
doi hon la hip.

2. Van chin (cing véi Iy do nhue & vi du 1).

3.2. Phit bitu k¥t qua cubi cung Iy twoog (IKR)(1)
theo miéu

Thanh phén (chi ra thanh phén chon & buége 3.1) ty né
khic phyc duge (chl ra hogt dfng cé hgi, khong nhe ¥) va
vin gitr duge khd ning thyc hién (chi ra tdc dong heu ich,
vOn c6).

Quy tde 9 : Trong phat bidu KR, nhdt thigt phdi cé tir
tty nor.

Vi du 1. HQp ty no phdt ra tin higu khi miu v§t ligu
dirt (vt treo roi) ma vin didm bdo duvge cic digu kign cho
qud trinh thi.

2. Van chin ty né di¢u chinh duge dong chiy ma khdng
bj cdc hat quing mai mon.

3.3. Troog d5i tweng dd chon o 3.1. phin nio (b)
phin nio) khéng thye hign dwee IKR ? Banh diu (18
miau, ggch chéo...) phin pay trén hinh vé

Quy tde 10. Hinh vé c6 tht chl 1a uée I§, mién sao
phin énh dugc IKR. Trén hinh vé phdi ¢6 du cdic thanh
phin néu & 2.2, k& cd moOi trwng bén pgoai n¥u né duge

chon & -3.1.
Vi du 1. Thanh hop (chinh xdc hon nGa — mit ngodi
thanh hop).
2. Phin van chin trye tidp tidp xGc véi cic hgt quing
(Ban doc ty vé hinh),

L w r ————— 5 i

(1) Vi€t tht theo chir cdi Nga @ (kft qua If tudmng cudi cung).
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3.4. Phat bicu cic y2u cidu 1y hoc miu thuin ohau
d6i véi phin 46i tweng 4i chi & 3.2

s) DE thyc hién (chi ra hoat dgng hiru ich holic ciin duy
tri) phén niy phii (chl ra trang thdi 1§ hoc : duge dét néng,
di d{ng, tich dién...)

b) Pb khic phuc (chl ra hoat d6ng cé hai holc clin dua
thém vio) phlin nay phdi (chl ra trgng thdi 1§ hoc : dugc lam
lgnh, b&t dfng, khong tich dién...)

Quy tde 11. Céc trang théi 1§ hoc chl ra & 3.4a va 3.4b
phdi miu thuln nhau.

Vi dy a) DE giir duge cde digu kin cho qud trinh thir,
thanh hép phdi ¢6 dinh v3 bdt dong.

b) P& phit ra tin hifo v& sy roi cda vft treo, thinh
(ddy) hop phdi thay db&i, ty di dng.

¢) DE digu chinh dong chdy, phin van chin ndy phii
c6 mit,

d) PE khéi bj mai mdn, phén ndy phdi veng mit.

3.5. Phit bitu mau thulin 1§ hoc

a) Dagng diy di: (chl ra phio d8i tergng ntu & 3.3)
phdi (chl ra trang thdi nBu & 3.4a) d& thyc hién (chl ra cong
vifc néu & IKR) va phdi (chl ra trgng thai néu & 3.4b) d&
ddm bao (chi ra cdc digu kién, han ché, yéuv ciu & 3.4 b).

b) Dang ngén gon: (chl ra phin d8i tvgng néa & 3.3)
phdi (chl ra trgng thdi néu & 3.4a) va phdi (chi ra trang thdi
néu & 3.4b)

Vi dy. a) Thanh (ddy) h§p phai c@ dinh, khéng di dfng
ds gilr cdc digu kién cho qué trinh thir, vd phii thay dbi, di
dfng d& phdt ra tin hiu v& sv roi cda v§t treo. -

A2

h) Thanh (ddy) hop phdi di dong va phadi khong di dong.

a) Phin van chin nay phai c¢6 mit d& di€u chinh dong
chiy, via phdi ving mjt d& khdi bj mai mon.

b) Phiin van chidn nay phdi ¢é mit va phai ving mjt.

Iv. KHI" MAU THUAN LY HQC
4.1. Xét cde phép bién d6i ly hoe 46i véi phin 4di
tweoog néu o 3.4
a) Phin chia cdc tinh chidt d6i lgp trong khdng gian.
b) Phén chia cdc tinh chidt d&i l§p theo th¥i gian.

¢) Phian chia cdc tinh chidt d6i 1§p bing cich sir dyng
cic trang thii chuydn ti€p trong d6 doi trgng cung mit lic
cé o hai tinh chft trdi ngugce, hojc cdc tinh chit nay ke tidp
nhau xult hign,

d) Phin chia cdéc tinh chdt d8i 1§p bdng cich ciu tao
lai : cic phin tir cu thinh nén phin d8i tugng di néu c6
m6t tinh chdt (thuwiong 1 tinh chdt vbn ¢6), con toan b phin
d6i tugng da néu thi c¢6 tinh chdt kia (thuong la tinh chit
ciin ddi hoi). Hodc phin ddi twgng di cho c¢6 mdt tinh chdt,
cdn tinh chdt kia do mot bé phin khdc trongg hé th8ng dam
nhi¢m.

Néu nhin duge i gidi 19 hoe (téc li tim duge tic dong
1§ hoc ciin thiét), chuyén t&i budc 4.4. Néu khong thi tidp
biurdre 4.2,

Vi du 1. C6 tht phin chia cdc tinh chit doi lgp 'di dgng”
vi tkhong di dong: theo muye d) : tdian by thanh hjp va ddy
hop phdi cling chuydn dgng. Khi dé ddy hip se 14 bdt dbng
A8: véi cée thanh khdc cia hop va 1a di dong dGi véi be do.

Nhir viy, chuyén dong (roi) cia vit treo phdi kéo theo
chuybn déng cia todn by hGp. Khi vit treo chuva roi, trong
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lyc clia né ciin bing véi phdn lyc cia b¢ d& — hQp dirng yén.
Sy roi cha vit treo phdi phd v& th® cin bing d.

Vit treo roi nghia 13 trong tim clia cd hé thOng thay
dbi. Sy thay dbi niy phdi giy nén chuy®n dgng cia hp.

2. Cé6 thd phin chia cdc tinh chdt ddi lip tcé midt» va
tving mit» theo th¥i gian : phin van chin lGc xufit hin, lic
lai bién midt. Hoic bAng cdch cflu tao lai : van chin ¢ving
mit», nhung chire ning cfa né vin te6 mity — chirc niing dy
do cde thanh phin khdc vOn ¢6 trong hé thong thyc hign.

Nher viy, & chd van chin phdi xuft hién m{t Iép chit
nao do, khi cén IGp nay sé bi€n mit. Nhu trén ta thdy, 10t
hon h&t nén cfu tao 16p chit dé ttr nhizng thinh phin vin
¢6 trong hé thong -- nuéc hodc cic hat quing.

Khi cin thu hep dong chdy, nuéde (nuée di) hojc cde
hat quing t4p trung vio nhing vi tri nhit dinh. Khi clin m&
rong dong chdy, nuéc da hodc tvan hat quing» lgi tan ra.

4.2. Sir dung cde hi¢n twyog va hi¢u rog vat ly 32
khir miu thudn Iy hoe néu & 3.4. Néu nhin dwoe ¥
gial 1I¥ hoe, chuy2n tédl buwde 4.4, Néu khong thi ti€p
bwéec 4.3

Vi du 2. Cé the st dung tur truong de 1dp trung cde hat
quing khi cin thiét,

4.3. Sir dyng bang cdc thuit sing ché co han d2 khir
miéu thuin ky thuit (1), N€u dd nhin dwge liri gial 1y
hoe & cie bwée trude, hiy ding bang d& kiém tra liri
giai dé

a) Tim dong Gng véGi chl 88 ciin duge cdi tign theo didu
kién bai todn.

(1) Céc thuft ndy sé duge trinh bdy & Phin bén.
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b) Néu sir dyng cdc phwong phdp quen bigt thi chi 6
nio sé& kém di téi mic khong thE chdp nhin duge? Tim cft
grng véi chl s6 dé.

¢) Xic dinh céc thugt sing ché ghi & 8 twong éng (giao
cia dong a) vad cdt b)) trong bdng.

d) Kitm tra khd néing dp dyng cdc thuft nay d® khir
méu thulln li hoc néu & 3.5.

Vi dy 1. Ta clin tim cich don gidn d2 kidm tra két quid
qué trinh thir — di¥u ndy &ng véi dong 37 trong bing. Cic
phuong phép quen biét — djt cdc thi€t bj bén trong hfp, ding
méy ghi nhgn ti€ng dong sinh ra khi vt treo roi... phic
tap (cOt 36) va khiong ddm bdo (cOt 37) D8i chi€u hai 0 twong
ing ta thdy c6 ghi cdc thujt s8 15, 10, 37, 28; 27, 40, 28,
8. Song nhirng thujt ndy néi chung khong phd hgp lim
véi két qud thu duge & buée 4.1.

2. Ta chn thay d5i difn tich mit cit ngang cia Ong
diin -- dong 6. N&u ding van chin, né s& bj céc hgt quing
(vion c6 trong h§ thong) mai mon — Nhdn (3 co hai & ngay
grong he thdng, cft 31. O twvong &ng ghi cdc thuft s8 22, 1,
40. Thujt 22 — bién hai thanh lgi, c6 thé goi cho ta § nghi
nhue & buéc 4.1 — cic hgt quing gdy ra tdc dfng cdé hgi, bay
gir phai bi€n ching thanh cé lgi, dung ngay chiang lam van
chiin.

4.4. Chuy¥n 1&i giai Iy boc thaoh lird gidi ky thudgt .
phit bi®u phwong phép va md ta céc thiét bj thye hi¢n
phwrong phip do

Vi du 1. Cé6 the b6 tri hdp nhe & hinh 3. Khi vit
treo roi, vit sé hoi dé nghiéng.
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2. Lam doan &ng bing vijt lidu khbng c6 tir tinh, rdi
dung trueong dién tir hit cdc hat quing tip trung vao mit
chd & thanh ong bén trong (hinh 4 la vé tugng trung).

1hinh 3 IHinh 4

V. PANII GIA SO B LO1 GIAL NHAN BIrQc
5.L Tién hanh ddnh gid so- b lird giai nhin dwore
a) L¥i gidi c6 thyc hién duge yéu cdu chd y&u trong 1KR
(¢1Ddi tugng ty no...») khong ?
b) Mdu thuin 1¥ hoe dd dugc khir chua?
¢) Loi gidi c6 thich hgp khong khi trén thye (& hé thing
sé trai qua nhiéu chu trinh hoat dfng ?

Néu c¢é mot ditm niao d6 trong cic difm trén khOng
dugc diap Gng, trd lai tir buée 2.1. Chon & bude 2.3 thanh
phin khdc clia hé va gidi lai.

Vi dy 1. Liri gidi nhin dugce trung vé&i IKR : hjp ty néd
phét tin hiéu bdo cho biét thoi ditm vit treo roi, h§ thdng
khong hé phie tap thém va sir dung duge nhidu lin

Maiu thudn 1¥ hoc duge khir, hop vira di dong vira kbang.
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2. Loi gidi nhin duge gin tring véi IKR : van chin
ty né didu chish duge ddng chdy vd khdng bj mai mdn. Mau
thuln 1§ hoc duwge khir — van chdn vira ¢6 mijt vira véng
miit, H¢ thong khOng phic tap thém bao nhifu va hogt djng
dwge nhiéu lin.

5.2 — Theo cic tai ligu sang ché khoa hoc ki thujt,
kifm tra xem liri giai nbjn dwoe ¢6 phii méi khong,
hay d& c¢é6 o dau roi?

5.3. Nhirng bii todn nho nao €6 the xunit hitn khi
dem dp dgng liri gini mhin dwge? Tim miu thuln k¥
thudt, miu thulin |y hoc chéra trong cdc bai todn d6. Cé the
thay doi lai edu tgo cia h§ thdng méi 48 khir cdc miu thudn
nay khong?

Néu khOng tim thdy cich gidi quy@t ngay, tr& lgi dp
dyng ARIZ (tir buée 2.1 hoijc 1.8)

Vi du 1. H§ thdng chl hogt dgng duge ndu vit treo roi
tgo ra m{t lyc di manh lam nghiéng hjp. Viy néu trong
lrgng cia vat treo rilt nho so véi cla cd hjp thi sao? C6 the
gidm dign tich b¥ mjt b¢ do, d& hip & trang thdi gin mit
cdn bing. Nhung th? khong phdi Ia cich gidi quydt 6t : hép
s€ bi do nghiéng do cdic chdn dgng hay va cham ngdu nhién.

Ta cin mdt vit mhe treo vao miu vt li¢u, nhueng sau
khi roi, vit nay phai tr&r thainh adng dd séc lam dd nghiéng
hop. Mau thuin ly hoc : vjt treo phdi nh¢ va phdi ning. Cé
thg b8 tri d® mft vi§t nhe roi kéo theo mdt vit ning khic
sdp d3. Song nhe viy hé thBng sé tr& nén phic tap. Tot hon
hét nén lam sao d& vin cung mit vit, nhung d6i vé&i miu
vt liéu né 18 nhe, con d6i véi hop né |14 ning. Khi dang
treo, mdt phin trong lugng cia v§t phdi midt di. Difu nay 6
tht dat duge biing cich ding m6t mit phing nghiéng d& dudi
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vit treo, chon géc nghiéng thich hgp d& miu vat lidu chl
phdi chju m{t phiin trong lwgng cha vit treo. Khi miu dirt,
vt treo trugt theo mit phing nghiéng xulng géc ddéy hop,
vd bing tdt cd trong lugng cla né bt hop phii db nghidng.

Nhur vy, ta m& ring duvge pham vi dp dyng I¥i gidi
ma khong miit gi thém. ¢ thing vin don gidn, nhung trd
thainh ph3 dyng : c6 thE diung dt thir cd nhirng sgi day nhd.

YI. PHAT TRIEN L{1 GIAI NHAN BUQC

6.1. Xdc djnh xem h§ trin, tire la b¢ ky thujt phic
hop hon chia hé di cho nhu mdt hi con, phii thay 431
ohw th€ nao, sau khi h¢ d& cho thay 43i?

6.2. Ki®m tra xem h¢ vira nhin dwege 6 th oo
nhirng dp dyng gi méi?

6.3. Sir dyng 1l gidi ohin dwee vao cée bal todm
k¥ thuidt khic

a) Xét khd ning dp dyng tr tudng ngugc lgi vGi tw
tedng cia l&i gidi vira nhin duge.

b) Xét tdt cd nhang thay dbi c6 th trong céch sip dit

cée bo phin, trong viéec sir dyng cdéc trwdng khic nhau, va
cfc thay ddi vE& trang thdi cia sin phim.

PHAN BA

GIAI THICH VA HUGO'NG DAN

Tink hubng — Dal todn — Mé hinh bdl todn
Quan didm h¢ thlsg va thujt RVX

ARIZ mé& d¥u bing céde phlin chon bai todn va xdy dung
md hinkh bai todn. Trudc hé& ta hiy xem céc bii todn sing
ch# ndy sinh nhue th€ nao.

Sing ch€ thudrng bit diiu tir viéc phét hién va phin tich
tinh hudng sdng ch¥. Tinh hulng sdng ch€ la bit k¥ tinh
hubng cOng ngh¢ ndo trong dé ndi bjt 1én mOt djc didm ndo
ddy khong ddp éng dwgc ybu clu ciia ching ta. Tir tcbng
ngh§» & diy hidu theo nghia rgng rii nhdt: c6 tht la k§
thuit, sin xudt, nghién ciu, sinh hogt, quin sy, v.v...

Vi dy tinh huGng sau ddy : d¥ ché tgo bétdng c6t thép
Gng lyc trude, clin phii kéo cling cOt thép, sau dé kep chit
hai déu ¢Ot & trgng thii cing nhu viy vao khudn vid 48
bétbng. Khi betong dong cirng, hai diu cBt duge gidi phing,
¢t co ngién lgi, ddn nén bédng lam ting 40 b2n cda né. DR
kéo clng cOt, nguiri ta ding céc kich thiy lye, nhung cich
niay phéc tap va khdng bio ddm. Sau @6 1A phuong phip nhigt
di¢n : cho dong dién chay qua nung néng cBt, cOt dii ra vh
& trang thdi nhu viy duge ghn vio khung. Néu ding cft lam
bdng thép thuirng, myi vigc déu On thoa — 4B dat duge 49
din yéu cliu, chi cin nung néng cdc thanh thép té&i 400°C.
Nhung diung cde thanh thép nhwr vi@y khong kinh t€ bing cdch
ding cdc sgi diy kim lozi ching, chiu dirgc nhitng ing lye
lon. DU s¢i diy ching dai ra d& méc clin thiét, phdi cé nhiét
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49 700°C. Nhung khi bj dét néng trén 400°C (di chi 1a trong
thiri gian ngin), diy kim logi lai khong gir duge cdc phdm
chit co hee. Dung logi diy bén nhi¢t thi gid thaah qua cao.

Tinh hufng 1a nhe vy, C6 nhitu vn d€ khic nhag lidn
quan t&i viée sdn xudt bétong cot thép. Tinh hufnag trén chi
d® cgp mot viln d& — kéo dai cic sgi diy chdng. PR gidi quyt
viin 4% niy, 1& di nhién phdi quyét dinh m{t bién phap niw
d6, Nhwrng tinh hufng khOng chi 6 trong hé ky thujt di cho
cdi «i co th® thay dbi, cii gi khing. Chdng han, liéu c6 the
tedr lai tim cdch cdi ti€n kich thuy lye khong ? Hav phii
chéng cin hodn thién hon nia eing nghé sdn xudt diy bén
nhidt 42 ha gid thauh cia p6 7 May nén tim mGt pheony chdp
kéo ciine méi vi nguyin tic’

iinh hufiaze khonge ted livi cho ta nhiéng efu hot da Vi
th eime mot tinh huong ed the D aag cinht nhiitkng hin {oan
3ang chil Whiae nhan, Va dign die L0 guan trong i phai i
chuven tir tinh huding sang hii tedn l4n nbhdt va bii tvan
nho nhit (bude 121 Miéw ta viu cfin khic phye di*m yTu, con
lai pit? nguvén nhimg gi von 6 tron | hi k¥ thuft di chn,
ta s& Juge bii todn nhé ninit. ol gich khidc, L todn aho
ahit doi héi lam sao dat dwee kE quid wmong mudn ma chi
can thary ¢8i heé k% thegt d4 cho o muire t0i thitu, Nawgce lai
ndu dege phép they doi h2 ki thudt da cho mgt edch tay ¥,
k& e vide thay thé hin no bling mft he khic vE€ nguyén tic,
ta 57 duce bdi toda Ion nhde. Khi ching ta dit bai todn cdi
lién trang bi bubm cho cdc tau butm di biln—d6 I3 bii todn
akd phit. Nheop néw diat hai todn: « Thay cho tau hudm cén
siai Gm mdt phoong tién vin tdi m&i v& nguyén tde, dip
eap ~ie yéu ciu ki thudt nao dé», ta s¢ duge bai toin 1én
nhit,

)

Khong nén cho ring, bai todn nhd nhdt sé chi din dén
Bing 1¥i gisi tim thudng. Va chuy®n qua bai todn I&n nhit
Bog khong c¢6 nghia 12 sé nhin duge loi gidi & mic 5. Tir
@ phwong phip kéo cing cot bing nhiét dién va lao vao cdi
§én kich thiy lye, hodn todn co theé chi di d&n nhung sang

fhe mie 1 hode 2.

Chn chuyEn tinh hudng Ja cho vé bii todn nao, nhé nhit
bay I6n nhidt — d6 la vin dé chign luege sing ché, cé lién
guan chjt ché vai quy ludt 6 (chuydn vio h@ trén). Song 0
fing trong moi trudng hgp nén bt diiu tir bai todn nho nhit :
(i gidi cta no vin dem lai k&t qud Joi hodi, nheng déng thoi
Rhong yéu chiu thav doi gi ding k& trong hé ki thujt hidn
€6, vi viy & dua'vio dp dyng vd ddm bio higu qud kinh 1é
Bon. Lrong khi muBn gidi dege bai todn 16n nhit v dua
Kio dn dungr, ~6 thE phdi mit cd diri npurivi, hole thim chi
bai toan Jo La khong gidi duge vai dién kign khoa hee va Ry
ghudt hifn 1o,

Bift 53 %8 k¥ thujt nae cing khdng t6n g mt cich hiét
lap. Hi k¥ thudt ndy ndm trong mét hé kv thuit khae, phire
hgp nen Laé crfni. [a mot thanh phin cua h¢ trén va Lic dong
gua lai v¢i edc thinh phin khde can hé trén. dong thoi ban
thin né cing lai duge =lu thinh tir nhirng by phdn tuvong
Ge 13n nhau - - nhing he dwdi. Tu duy sdng tgo doi hoi khi
6t mot cii edy (mot h§ kv thuidt) cin nhin thdy c¢d khu rirng
(hé trén) vi tirng b{ phdo riéng cua ciy — ré, thin, canh, 14
(trng hé dudi) — d6 ¢+ 13 y nghia cia bwdc 1.2: thay
45 bai toan bing cdch «! 'vin lén muc hé trén hodc xubng
mie he i, va & mdi o+ xét bai todn ngurge voi bai todn

da cho.

ol

http://tieulun.hopto.org



) f:hu' ta thdy khi phin tick quy ludt 6, vide chuy®n
bt oo trém b 13 gidi bii toén theo dwirng vong, tré  va ding dP thy ludn. Véi b§ do gidp nhu viy, c6 the
lhiQ:ul‘:ﬂfu;; trong trong trudmg hgp 8 ging tryc ti€p viée quing 3 gir trong mdi trudrng 100°C.
Bauvin i l l.qunlg gdp phdi nhirng lfhd khin, hgn ché  Npisg truong hop bai todn tr& nén siang sia hon hin,
,::“y né dﬁ {trll vol ok auy lugt ty ohien, kj thugt hign ta chuydn xufng xét & mée hé dudi. Vi dy (1)
Jll:;g.igu[.nguy;“ vdt lifu, cOng sult cin thigt...) Vi Bai tedn 3: D¥® ldm phim hogt hoa, ngudi ta vé mijt
n T i - " ; . v
e i thil._-: : th hc‘hucheuﬁc thi sing‘ ch& by édo hinh v& moO td cdc pha chuy®n dfng cia dOi twegng. Mi
Wim mé. Ditu k;;l:t ;} l ¢ t:l;ica "hl"_.wen cl}_ﬁ'" chiy ¢ phim 52 hinh, phim dai 300m (10 phdat chi€u) — trén
ngudi trong thisi ‘- =5 T 6 poai hﬁ? v duge nghin pd. Nhue viy phdi lam trén 15 nghin hinh vé va
2 do &  S1E g ’ g;r v6i nhigt 49 mdi truing 100 x€p ching véi d§ chinh xdc cao trinh cho hinh anh
va Q i tl.rtrl'lﬂ ddi lﬁﬂ;n. dang thiri khii II.I‘Q'[IE cua phim khoi bi rung

khdng duge vugl qui 8 — 10 kg. Nguwri ta coi bdi todn " : . ) ‘
khdng gidi duwge v& nguyén tdc. Mge db di sir dyng nhas Ciin tim cdch ting hifu sudt cdng viéc phéc tgp nay.

chdt lam lanh manh nh&t nhe  nuée di, cacbonic DE don giin, ta xét logi phim hoat hoa véi hinh dnh chi
freon, khi héa 1éng..., khii lvgng clia b do quin vin c¢dc duong tao nén.

l6n hon 20 kg. Mdi nhan vién chia chiy chi duge tha Hé & diy 12 m{t hinh vé (hojc loat cdc hinh vé). O
minh 5i da 28 — 30 kg, trong khi dé6 di phdi mang thid he, bai todn c6 the phit bitu ngln gon : lam thé ndo &
ho hdp (12 kg) va dung cy (7 kg) roi. n tir hinh A sang hinh B duge nhanh nhdt ? Song néu

:
Hai nha sing ché H.S.Ansule va R.B.Sapir6 — nhis o mic hé dudi, bai toin thay dbi mbt cich cin bén :
ngutri dogt cdc gidi nhdt, nhi cube thE, da tidp cdn vi mat ta 1a mt mdu nét v& lam cich ndo cho miu nét

dé m{t cich sing tgo. Ho khong déng khung & tirng by phi dé di dgng duge ?
ritng bi¢t, ma tim cdch thay dbi cid hé théng : do quin la Mbu nét vé & diy xem nhu mot hé k¥ thuit. Nheng hién

lanh — thiét bj ho hdp (thiét bj ho hip di t3n tgi hon 10 ™%, *¥ thudt dé chi la mot gigt thude mau, mt ddu bat
chira diéu khién dugc. Trong truirng hgp nay, nhe ta

e o e e i ' Lt e L 1 o s,y
thi€ b ho hep, hay néi ddng hon — ket h. l‘uﬂ g o ‘mkl.j nét vé, c¢é khuynh huédng u::r*thhnh4 di€éu khikn
, ' e N NO ¥Ya0 ¢ Cédi gi manh nhu mot nét vé ma lai digu khidn duwge 7-—
fo quin lam lgnh. Ho sing ch® ra mdt b 4o gidp chOn diy kim loai, c6 tht dicu khidn bing nam chsm. D6
nhigt véi chdt lam lanh 13 Oxi Iong. 20 — 22 kg 6xi 150  Ia tur twdng cia sing ché s8 234862 (Lién Xo) : d& thy
(12 kg thay vao trong lugng thidt bi hd hip riir khénp ¢  nhing hinh vé khic nhau, nguwi ta chi viée dich chuyén
hia, chng & -~ 10 kg nhue dé ra cho phép) « ning lén diy phd bot sdt tir trén b€ indt mit tdm nam chim.

hia hei, thu Wil luwgng vhiée rdt 1én (r ma ruong xun BE tifn ta s coi bii toin 1 va 2 1a cde vi dy 1 vi 2 di 2t &

hai.
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Thay déi c3 hinh vé 13 m0t viéc khé, tu-duy ching
khong tién trite duge trude cdch phdt bitu bai todn o
vy. Nhung thav d8i vi tri cia mQt miu nét vé thi thiy §
di hon. Cin biét chuydn bai todn xuBng mic h§ dudi...

Néu chuy®n bai toin 3 lén mic h§ trén, ta cung i
duge nhirng bign dang Iy thi: Hinh vé chi 13 mGt bd p§
trong hé thong phirc hgp hon, bao gbm cd mdy quay ph
vd ngubn sdng. Phdi ching cé thd lam phim hoat hoa bl
céch khi quay d2 con bip-bé dGng yén va thay d&i hogt di§
ciia miy quay va dnh sing ? Bai todn ngugc v&i bai toig
ciing khong kém phlin 1§ thi : & bai todn 3, ta ciin 1am nh@
dutrng den trén nn tring, cdn & bai toin nguge — ciin
bét tht cd tir mOt nén den d¥ chl cdn lgi nhing dudng
thiét...

Buée 1.2. (vi 1.3) khong cé chia ning chl ra loi §
bai todn, mac di d6i khi lri gidi cé thE tim thdy ngay
buée niay. Cha yfu, né giip ta chon bai todn vdng, bai i
mi sau dé sé duge gidi theo ARIZ tir buwdc 1.4 tr&r di. C#
véi thuit RVX, né la cong cy manh mé dé ren luyén
tedng tugng.

Khi gip mOt bai todn sing ch&, c6 ngudi chuea kip pb
tich kj céc dicu kign da vi lao vao gidi ngay, dé roi
mbi 1&n thit bai, lai phdi quay vé vj tri ban diu, xem ky
di¥u kién, chinh xdc thém chd nao dé... Lam vige theo AN
ngudi gidi sé trénh dwge sai ldm ndy : diéu kién bai
duge phin tich ki va chinh xic héa ngay tir cic b@
1.1,1.4 — 1.6. Khong nhing thé con phdi dE ¥ dén nh
yéu ciu ndy sinh do thii gian dem sing ché vao dp &

kéo dai (cdc bude 1.5 — 1.6). Chiing han theo ditu kién bai
toin phai ddm bido d§ chinh xdc trong kitm tra tai + 0,5 micron.
Nén ty dit ra yéu cdu cao hon : dim bdo dd chinh xdc
t&i + 0,1 micron. Vi vigc thiét ké vd dem sdng ché viao
ép dung c6 the kéo dai nhigu niim, vad sau khodng thori gian
d6, yéu cliu vé d§ chinh xdc trong kitm tra sé khong cdn &
mirc ‘+ 0,5 micron nira.

Tiép theo, bwde 1.7 clia ARIZ huwéng din vide tham khao
xem trong tai lidu sing ch&, bai todn di cho hay nhirng bai
todn twong ty v&i né dege gidi nhe thé ndo ? (Hién cb
nhiu ¢ ki€n cho ring nén chuydn buéc ndy xubng sau buérc
2.4 holic sau bwdc 3.5, tirc la sau khi di xéc dinh duwgc miu
thuln ki thuit vd mau thulln 1§ hoc chéra trong bai todn. Vi
nher ta dd néi, c¢6 nhirng bai todn b¥ ngodi c6 tht khong gibng
nhau, nhung thyce chit lai chira cung mot dgng miu thuln
k¥ thugt hojc thdm chi cing miu thulin 1§ hoc, do 46 céch
gidi quy@t cing phdi gidng nhau. K&t hgp cdc § ki€n nay, ta
¢6 the dip dyng nhiéu lin bwdc 1.7 : sau bude 1.6 tham khao
céch gidi quy@ nhirng badi todn giong bai todn da cho it ra
I3 vE hinh thie ; sau bwdc 2.4 — nhirng bai todn chira cling
miu thudn k¥ thujt; va sau bwoc 3.5 — nhirng bai todn chia
cing méu thulin 1§ hoc). Dic biét nén chua § nhirng bdi todn
trong (v trong cdc nganh ky thujt cé yéu ciu tkhit kher» hon
(huwée 1.7). Vi dg n€u bai tudn lién quan dén viéc gidm ti€ng
on trong nganh ky thujt xdy dyng, cd tham khdo céc sing
h& v& vin dé ndy trong hang khong — & ddy, hon diu hét,
vin d& chéng ti€éng On tir ldu da duge dit ra véi it ca sy
nghiém tée, Nhirng sing ché & ngugc lai » ~ tédng &m — ciing
c6 tht cho nhing goi § bb ich.

Fhugt RVX. Nhue ta dd néi (cubi Phin mdt), ARIZ dé
ra nhirng bién phdp tich cye gidp cho nguoi gidi khic phuc
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tinh i trong te duy va phit huy té6i mic cao nhdt tri trdmg
lrgng sing tao. Thujt RVX (bwdc 1.8) chinh la nhim myc
dich nay.

Doi tugng k¥ thuit (mdy mée, thist bi, quy trinh -
phuong phip, chdt tk3) bao gir cing gin lién véi nhirng
thujt ngé¢ nhdt dinh. Ma trong tr duy bdt k¥ thugt ngir nio
cing it nhi¢u cé tinh i. Vi dy néi din ¢ diy cip v, ta hinh
dung ra mQt logi diy gdm vo si cde sgi thép vin chit véi
nhau, [t nguoi nght ring diy cédp lei cé thd co Isi thép nhur
sing ki€n lam diy edp ning bliu nuée ning 250 tdn lén dinh
thip nuée Trung Ty, Ha NOi (1). Néi dén « tén lga v ta
hidu ngay la d& phong vao khodng khéng. [t ai nghi dén viéc
sir dyng tén lira cho nhing chuyén « bay v vao long ddt nhu
dé xuflt cia -Sipher6p M.L (Lién Xa8) ~— Hign nay ngudi.ta
di ti€n hanh nhang thi nghi¢m thye € sir dyng tén lia d8
khoan cdc gi€ng phun.

Nhirng § ni¢m thong thuirng vé déi trgng nhu trén cin
tr tu duy rit nhitu. Vi vy mudn gidi quyét thanh cOng
cdc bai todn sdng ché, phdi tim bi¢n phép thing duge tinh i,
vugt ra ngodi nhirng ¥ niém thong thutrng dé. Mgt trong
nhirng bién phdp dy chinh 13 bwde 2.7 : phdt biéu bai todn
khong ding cdc thujt ngir chuyén man. Tét nhdt nén thay
ching bing nhéng tir chung chung nhe « d6i twgng », ceidir...
(Trong ky thugt, cic tir ¢ d3i tergng o, «cdi 4, dong vai trd
gidng nhu k¥ higu x trong todn hoc).

Nhung tinh i khong phdi chi do cdc thuit ngir, ma con
do nhirng § ni¢m quen thufc vE khong gian vi thei gian gln
lién véi dBi twgng giy nén. Kich thude cta d8; trgng va
théi gian hoat dng cia né hoic dugc d& ra cy the, hodc

(1) Bio Nhin Din ngay 9.2.1980.

o6

duge hidu ngim. Chi ciin néi «0t6 » -~ ta hinh dung ra ngay
mgt cil xe véi kich thuée nhidt dinh (khong ngin hon 1m va
khong dai qud 20 m, khong thip hon 0,5 m va khong cao
qud 5'm). Chi cin néi * khoan giéng diu» — ta hinh dung
ra ngay mt qud trinh kéo dai trong mft khodng thi gian
nhit dinh (hang thing, hing nim).

Nygodi ra cdn mQt ¢hi®u do nta xde dijnh d3i trgng —~
dé 1a tri gid, Chl cliin néi ¢ dai xdch tay » — ta hinh dung
ra ngay mQt thi€t bj trj gid mGt s8 tién nhdt djnh.

Thugt RVX la logt cic thi nghigm twing lugng giip ta
khdc phuc vd vwgt qua nhing § nigm thong thuong vE doi
tupgng,

Bds todn 4. Trén cOng treirng xdy dung mft tram thiy
di¢n ngudi ta cin lam mét s8 Ong din nuéc bing bétdng cBt
thép dudrng kinh 10m va dai 40m. Khai lurgng mdi 8ng 4000
tdn. Cic Ong nay phii dit ndm trén swirn ddc 45°.

Thi cOng Gng din & vj tri ndm nghiéng nhe vay rdt bt
tign. Tot nhdt nén 1dm & trang thdi déng thing, sau dé tim
cich ha xufng sudn dée. Cdc nha thiét k& tinh todn clng viée
nay doi hoi mgt h¢ théng phic tap cic cin cle o 1én cliing
cic logi paling, rong roc... Nhung thi- cong & vi tri nidm
nghiéng cing khng kém phiin vdt vd va t6n kém.

Cin dé xuflt phwong phdp Jdon gidn va ré tién ha duge.
ong xubdng suirn déc an toan. -

Truge hit ta thay thujt nge ¢« 8ng din nude » bing tir
* dii trgng » — mt ddi tegng bing bétdng cOt thép, co the
¢6 hinh dang va kich thuéc badt ky. Ti€p theo, ta dp dyng
thugt RVX,

1.8.a Gidm kich thuée cla d8i tegng téi 0: Piu tién
hiy gidm kich thuée di 100 lin, Chiéu cao 40 em. Nhu vdy
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don gidn : ta ¢ the djt cdi do xudng blug tay. Chiéu cao
0,4 ci. Vin biug tay. Chidu cao 0,004 min. Bai todn trd
nén phic tgp...

1.8h. Tang kich thueée cia ddi tegng tGi co. Gid sir kich
thude ciaa d3i tuong ting 1én 100 ldn — mgt cai thap vi dai
xiy bing bétong cGt thép. Khdng ciin cllu ndo c6 the tha
dirre, didu d6 r6 réi. Lam th€ ndo dit ndm nghiéng mot
cdi thdp cao 4 km, duwdng kinh 1km? Khong, diy la mot
trdi ndi thi ding hon, vi dutrng kinh clia thdp thueirng nhd
hon nhifu so vé&i chiBu cao clia né. K&t qud cuBi cing If
twérng (bwoe 3.2) & diy : trdi nii ty né d6 nghiéng. Nii s
ty n6 45 nghiéng khi nio xdy ra dfng ddt. Nhung dOng ddt
liéu ndi cdn nguyén ven duge khdng ? Gid djng ddt xdy ra
chl lam chuygn dOng cdc ting ddt duéi chin ndi, lam cho
ndi mit thing bing va dd xubng...

L8ec. Gidm thoi gian toi 0: D€ ra khong néi thori gian
cho phép d& tién hinh cOng viée la bao liu. Gid sir nira
thang. Ta gidm xudng cdn 1 phit hojc 1 gidy : D8i tugng
hétong phdi ha xudng trong khodnh khiic. Cé nghia & né do.
Pe db dugce, trong tim cta né phdi thay doi.

L8.d Tiang thiri giar t&i ==. Ta ting thori han cho phép
lén 100 lin, 4 nim. Khéng thiy ré ldm sy khic biét. Tidp
tyc tdng 1000 lin nira, 4000 ndm. P&t dwdi chin syt 1&, ddi
trgng bé tong kia ty né dO xubng?

Lai xufit hién § gin giOng nhue & cdc buée b vi c.
Trong thyc t& c6 trdi nGi nao ty né db xudng khong nhi?
Ta thir ¢6 nhé xem. A, ma c¢é chir, do 13 cdc ddo nii bing.
Bang duéi chin ndi tan, trong tdm thay dbi, nii d& nghiéng...

Néi chung, cdc buéc trong thuit RVX c¢é thé din dén
cing mit hudng suy nghi. N&u thuit RVX duge dp dung

58

dting, va hwéng suy nghi nay qua thye do thudl RVX ¢
lai, thi d6 13 m@t ddu higu t6t: ta dang trén dvong di ¢
lri  gidi.

Th§t vdy, lii gidi bai todn 4 duge md ta trong =i
chi 58 194294 cia Lién Xo: Khi sira chira cdc miy mée, th
bi ning, mubn ha din né xulng cho dé lam, nguoi ta °
duGi né mot dong gi ddy, ching han nhr nuéc di... :
d6 cho tan din va thi#t bj e th& tir tir hg xubng.

(GEn ddy, theo ching t0i duge bift, mft s8 nha m
xi nghiép ciia ta 4& dp dyng sing kién twong ty nhu tri
xép duéi chin cdc’ mdy méc, thiét bj njng mft déng |
cét, roi c&i bao cho cit chdy ra din vi bling cich dy
tir ha miy xubng. THt nhién, ¢6 thE cic tic gid sdng k
nay khong biét vE séng ché trén cla Lién X0, ma di
minh di dén l&i gidi).

Trong vi dy trén ching t6i dirng lai & buéc 1.8d. |
doc hay ti€p tuc bude e va f, gidm tri gid cOng vigc
O (khéng tén xu nao— d6i tugng bétdng ty né ha xub
va ting tri gid d6 té&i o (hang triéu dong). Noi chung,
sir dung thudt RVX, khéng dugc chi dirng lai & mét
buée nio dé.

Céc quy tdc chinh céin qudn trigt:

1) Phai suy nghi d&n cing tirng thi nghigm tu
tirgng mit, khong duge bé d& nira chirng. Gidm kich th
cha-d0i twgng phdi gidm t6i lac ddi twgng chuyén
mére micro—tée 1a chju tdc dfng cia nhing dijnh |
vt I¥ khéc hdn. Véi cdc thi nghiém khic cing nhur »
Thay ddi s6 lugng phdi thay 4di hidn d@ xult hién . c
lugng méi.

2) Nhirng ¥ hay thuorng ndy sinh khi ta trdng tuc
ddi héi nhirng didu kién von di khit khe giv phdi k
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kbe hon nira. Vi dy, n€u khé khin 12 do kich thuéc qué
IGn cia d0i wwogng gdy ra, thi nhang ¥ hay thudng ndy
sinh khi ta bt chdp nhing cdn trd tdm I¥, ti€p tyc ting
kich thuGe cia d8i tegng lén gdp béi.

3) Khong vgi vi, phdi d& thin gian ngdm nght mbi thi
nghidm it nhdt tir 3--5 phit, thim chi khi ¢6 ¢im tréng
tdt cd dd ré rang, chd con gi d@ nghi nia.

Thudt RVX la mdt cdng cy ¢6 tinh chdt tim 1y, Néu
lam qud nhanh, né khong th® gidy ra mft tic dQng ddng
k® t&i side 1, vi thé cidng khong kip tao ra hinh dnh méi.

Thugt RVX duge céc nhd séng ch® nhidu nuéc coi
A m{t phuong phdp khd manh chlng lai sée i trong khi
gidi cidc bai todn sdng ché.

Ta chuyén sang xét Phan 2 cia ARIZ — xd; dyng md
hinh bai toan.
Giong nhue bt k¥ bai todn ndo, bai todn sing ché

shai bao gdm phiin 2dd cho? (gid thift) vd phfn cvfu clus.
i todn sding ché thdng thueiong sé cé dang nhu sau (xem

loan noi vé tinh hudng sdng ché).

Bdi tedn 5: DU sin  xudt bétdng Ot thép dug lyc
reée, phdi kéo cing cdc s¢i kim logi ching bing phuong
hap nhi¢t dién. Nhung khi nung ndog té&i mae cin thidt
700°C), sgi didy chdng lai khong gir duge cdc phiim chit
o hoc. Lam th& nio khic phyc nhuge ditm nay?

DA cho’ & didy la phin mé 14 hé k¥ thujt hién co.
Yéu ciu' —ciin khiic phye nhwge digém, con lai tdt cd gic
guyen (bai todn nho nhit),

-0

Trong thyc t&, cd hai phin 4d& chor vA «yéu «
néi chung dugce phét bidu theo rit nhidu kidu. D3 .

¢6 th2 chira nhirng thdng tin thira, ngoai 18, nhung
khéng di cdc tu liéu cln thiét 8i thiku. «Yéu ciu® thu

duge trinh bay duéi dang mdu thudn hinh thiéc hay -
thulin k¥ thudt, nhueng khong rd rang, diy dia va c6 tru
hgp cdn sai. Nhit la khi bai toin do m@t ngudi khéc
trng gidi khdng ra, néi lgi. Vi ngudi ndy thuong
bay theo quan di®m cda anh ta, hon nia lai chi néi
ma anh ta mic, chir khéng phdi li bai toin khdch ¢
ban ddu. Vi viy qud trinh gidi phdi bit diu tir viée
md hinh bdi todn, don giin téi mic t8i da. nhung
thi phdn dnh duge chinh xic thye chit bai todn:
thulin ky thudt vi cdc thinh phin xung dot tao nén
thudn do.

Mo hink bai todn 5. Cho trierng nhiét va s¢i div
logi. Néu nung néng tGi 700°C, s¢i diy dai ra d
cdn thi&t, nhung mit do bén.

Truée hiét, khi chuy®n tir bai toan sang md hinh.
da bo h&t cic thujt ngir chuyén mén (tphurong phiap nl
dign:, «dt chdng®). Ta cing ho qua tdt ca cic thanh '
thira trong hé: Ta kh6ng néi gi v& sin xuflt bétong
thép — thyc chit bai todn 12 |am sao kéo cing sgi diy |
loai, cdn kiéo cling d8 lam gi, diéu dé khong thanh vin
Khong ¢6 gi thay dbi, n€u sau khi kéo cing, i diy dno
dimg ching han ¢¥ ching ot cho cic loai dim. Ta ci
Ikhing néi gi vE& vige sgi diy duge nung néng blng d
di¢n. Bai todn vin cdi nguyén trong tririrng hop ta ne
sgri iy trong 10 hay bling tia hling ngoai. M hinh chi i
nhirng  thanh phan ¢in va dt & phat bidy miu the

kv thudt.
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Mdi méu thuln k¥ thudt déu c¢é6 th® trinh bay theo
hai cdch: «N&u cii tifn A t8t hon thi B sé kém di va
¢Néu cdi tidn B t6t hon thi A sé kém di», Khi lip md
hinh cin chon cich trong d6 cii dugc cii tién (duy tri,
ting cwdrng...) phdi 13 hogt dfng sin xuft (tinh chidt) co
ban. Vi dy trong hai cich phit biPu «NEu nung néng sgi
diy kim loai t&i 700°C né dai ra dit mirc cin thi€t, nhung
mit 4§ bEne va «N&u khong nung ndéng sgi dday kim loai
t&i 700°C, né6 gir duge d§ bén, nhiung khong dai ra du
miae cin thigt», ein chon cdch théd nhdt: né dém bdo
chite ndng co bin kéo cing s¢i diy)—h§ k¥ thudt ctrurirng
nhidt — sgi dave s& di t0n tgi chinh la d& lam vige dé.

Sau khi chuydn tir tinh hudng sang bai todin, r8i Lidp
theo sang md hinh bai todin, pham wvi lga chon cac phurung
an 2idi quyvér thu hep hin lai, v3 bai todn din tr& nén aky
quier, ‘phi vs (Y tinh hoovg, ta c6 edt nhidu khd ning d?
thir - Néu & theo con duirng hean thién hoa kich thoy lyc thi
sa0 7 Mav la ¢h® tao loai kich nen khi ? Loai kich trong Iy
ding vit nang treo d& kéd céng sgi diy — lidn 6 tic dyng
gi ching? Hay o ¢B mat do bén khi nung nong, réi sau sé
tim each phuc hdi 7...

Chuvbn qua bdi todn, hang loat cdc thay® vhu viy bi
cit ha. 'hiai gi lai pheong phip whiét difn, né c6 nhitn
cu dizm, chl eé mot nhuge ditm duy nhidt — dé mé&i chinh
A cai ciin khir bo.

Birére tidp theo cang thu hep pham vi lya chon hon nua -
ching ta nhdt dinh s dung nhigt 46 700'C. Khodng c6
ahwone b gi hét, nhigt do s¢ la 700°C ! Song bilt chip
tinh chat. tr nhiétn cta kim lvai, nhiét d§ dé. sé khdng lam
hing s¢i diy. That 1a ¢ky quics, tphi l§», ¢phidn ty nhiny!
Nhung nbu viy chi cé nghia 12 ta da vt bo dirge it nhicu
cic phirong 4n tim thueimg va lot duge vao viing nghich ly
cur nhirng loi gidi  manh,

H

Cdc quy tde 1 —4 huéng din chon cjp thanh phin
xung 40t khi 13p m6 hinh bai todn, Trong cjp ndy nhit
thi€t phdi ¢6 m6t thinh phin 1a «sdn pham». Thanh phin
thir hai thutrng 12 cdng cy, nhung cé thd cd hai d&u [2 sdn phim
(nhu & bai todn 10 — phoi gd vd cdc miéng vd cdy). Néu
khong duea sdn phlin vao cjp thianh phin xung dt, m6 hinh
bai todn bj phd v&, va ta quay lgi tinh hudng ban ddu, Thit
vly, cir thir bd sdn phiim (s¢i ddy) trong md hinh bai todn
5, ldp tée s& xufit hién ngay nhirng cdu hoéi nbu trong tinh
huing ban diu: ¢N&u thay cft bing mAt.cdi gl dé khde thi
sa0? chdng 1& chl ¢6 cidch kéo cing, ngodi ra khdng con
con duong nao niral...

Trong cdc bdi todn néi v& nhidu cdp sin phdm va
cong cy nhuor nhau, kbi 1dp mb6 hinh chi cdn I3y mt cip.

Vi m0 hinh chl gbin cgp thanh phin xung dft, cho
khong phdi todn b0 hé k¥ thujt, nén nhid¢u khi né c¢6 ¢
k¥ quic. Vi dy n€u bai todn cho mft h@ ki thujt gdm binh
thiy tinh, 14 kim loai va chdt léng tdc dong lén la kim
logi, thi trong m6 hinh ¢6 th® chi con lai hai thanh phin -
i kim loai (sdn phim) va chdt Iong (cong cy). Trong
khOng gian ¢6 m{t +khicr chit long lo ling, vad trong

tkhics chdt léng do 1a 1d kim logi... Thye t& ckhong thE nae
¢6 nhir viy». Nhung md hinh cing khong can phian dnh toan

b hé ky thujt hign c6, né chl la so d8 mjt «ciid y€ur niv
d6 cha heé.

CAC CO' CHE KHU MAU THUAN

ARIZ si dyng ba co ché chd y#u khir mdu thuin
ki thuft:

— Tir h¢ ki thuit cho trong md hinh bai todn chuykn
t¢i hé 1§ trdng bing cdch xdc dinh k&t qua cudi cang ly
teong (IKR);
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- Chuy®n tir miu thulin k§ thuit sang miu thufin
¥ hoc;

— Ap dyng bing huéng din cic phuong phip cOng
hiéu nhdt khir miu thuln ki thudt va méu thudn ly hoc (40
thuit sing ch€ co ban, huéng din sir dyng cic hi§u @ng
vat 1v...)

Trude hét ta not v& IKR,

IKR. Mo hinh bai toin md ta «chd y&ur cia h€ ky thujt
vé#i miu thulin vén chira trong do. Lam thé nao dugc miu
thuin niay trén thyc t& — d6 la ditu kién ta chura bidt, song
bao gitr cing c6 the xdc dinh loi giai 1y twong, kit qud cudi
cung 1¥ tudmng (IKR). Y nghia cia thao téc nay — tao ra
mét mire dinh huéng d& chuyin téi nhing li gidi manoh
Lui gidi 1§ wedng, theo dinh nghia, 1a lir gidi manh nhit
trong tdt ca nhirng loi gidi c6 tht xdy ra va nhirng Ui gidi
khing thE xay ra (loi gidi twdng tegng). N6 co tht xem nhu
Iri gidi @ me 6 — mie trdng tegng. Chién thujt giai bai
toin ding IKR 1a d8 tbim ri¢ty ldy pheong dn duy nhit sidu
manh nay va c8 glng cing lui it khoi né cang (oL

Se d6 phdt bidu IKR don gidn : m6t trong hai thinh
phin cfia cap xung d§t fir né khir dwge tic dong cb hai
(khong cin thi¢t, thira), ddng thti vin duy tri duge khi
ning thye hién chéc ning co bdn. Tinh Jy twdng cua lon
gidi 13 & chd hiéu quia mong mudn dat duge *khong mit ti€ént,
khéng cin ding dén phurong tién gi cd. Vi dy IKR che b
toin 5 : «Truirng nhidt (v no gitr dugie df bén cia diy, nlurng
déng thiri vAn 1am sgi day dai ra did mire ciin thiftn, Con gi 1y
twong hon nirn 2. Ta khéng dua vio thém the gi khong
lam phite tap hon chit nio, vay mi tdc hgi coa trirrng nhiét
ty nhicn
Tinh

(lam mit d bép etia dic)-= Lot nlar co phep la

biiin mi, cam tic dong hirn ich vin duoe oy trn. ..

iy

nghich 1y, sy k¥ quick xult hi¢n ngay tir khi ¢hoy®n sang
=6 hink bai toin, dén diy, cang d§m nét hon. Trutrng nhift
ﬁhﬂng nhing phdi_ thye hién hai tic dong khong dung hod
phau, tréi nguge nhay, ma con phai ly né lam vige d6 —
khong c6 co cXu mdy moc, thilt bj ndc hb trg hét

Khi n6i vé quy lujt 4, ta di 1am quen v6i knar migm ng
k¢ thugt 1§ tedng, cy the la mdy 1§ twgng (mdy khdng c6,
shung chire ning cia né duge thye hién). Néi chung trong
ki thugt ngudi ta phin biét ba logi déi twgng : may méc
(thi¢t bj), phuong phép (quy trink) va ¢hdt the. Tuwong 1ty
v&i miy 1§ twdng, ta c6 khéi nifm quy trinh 1y twdng (khdng
he mdt ning lugng vath¥i gian, .nhung hogt dQng yéu clu
vin duge dim bio, thim chi né cdo ¢6 the ty digu chinh),
chdt the 19 tuéng (chdt the khdng cb, nhung chére ning cia

né duge thye hign)

Viée huréng t&i kit quid l§ tubng tuyg§t nhién khong cé
nghia ta r&i xa i gidi hi€én- thye. Trong nhigu trydong hep
lri gidi 1y tuebng duge thye hién hoan todn. Ching han, @
qud thit c6 méy |y twdng, khi trén thye 1€ khong h& cé mdy
phung chitc niing cia né dugec mOt méy khic kiém nhi¢m
lubn. Ta c6 quy trinh 1y twomg, chidng hgn trong trwdng hop
tic ddng doi: hdi <6 tht thye hién tr trude, bho viy dén
thivi didm clin thidt 8¢ khong phdi mit th¥i gian va ning luvgng
cho tdc dOng dé nira.

Nhigu trurirng hgp khic, tuy 1&i gidi ¢ twdng khéng
thye hién duge triét d& song k& qui nhin dwge ¢ing gin
phe 1§ tueéng. Vi dy & nhd mdy #Hecqui Hii Phong, d2 ti&t
kiém cho Nha nw@e, anh em ¢dng hhin tim cich ldy lai- vd
fequi tir cic binh Hcqul héng. MGi diu, anh em dung thanh
sit mai vit diu dyc nay 16p nhya ghn, rit bong hai ban
tay méi théo duge mdt 56 thi lai vo mit nla, Sau dé co
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nguiri d@ nghj dung hoi han axétilen lam chdy nhya : ning
sult cao hon nhung chit legng vin kém ~— hon 107, bi bé
di vi nhiét d0 qui cao lam cong vénh, 'bi&n ° chit w} binh
(chi clin nhi¢t ¢ 70° — 80°, md hoi han néng t6i trén 1000°),
Cudi cing, bdc cong nhin Tho dd c6 sing ki€n ngim binh
vio nuée nong thai ra tir b® chung chit — nhya néng d&u
vio mEm ra, thio fdt dé. K&t qua & diy c6 th® xem nhu Iy
tirrng : 16p nhya ty né bong ra, vé binh dim bido khbng bj

hong (1).

Khong phdi chl khi phét bitu [KR, mi trong sudt qud

trinh gili bai todn, khi thuc hi¢n b_f[l k¥ thao tde nado theo

ARIZ, dbu phidi djnh huGng 6 gang téi k€t qud cudi
cung. Vi du nfu m{t buéc ndo dé cia ARIZ ggi § cin du'l
thém moOt chdt thé vao (ching hgn d& hé trdy thanh dé dl"éu
khitn) thi khong bao gir nén quén ring, chit th¥ (8t nhit —
46 12 khi khong hi ¢6 chdt the, . ma chie nidng cia 06 vin
dugce thyc hien, Cé khong it cde phuong phap lam cho chilt
thE vira ¢6 mit vira ving mjt (cing m{t chdt theé l&n lugt &
hai dang khdc nliay, chi dua chdt the vdo mdt lic...)

IKR cé th® vi nhv sgi ddy md ngudi trdo adi bim vdo
khi leo lén mOt swon dOc dung ding. Sg¢i diy khong kéo
nguiri d6 1én trén, nhung né dong vai trd chd tya va gi
cho ngutri dé khdéi trugt xudng. Chi cEn buong diy ra —
lip tire bi roi ngay.

Thi oghi¢m Bunke

D& phdt biBu IKR, truée dé (budce 3.1) ta phdi chon ra
thainh ' phiin nao dé bign dbi, Ih:lj" thé s OY dﬂ:r ciin  quap
tri€t cdc quy tic 5 va 6 :ddi tugng ky thugt ‘dé thay doi
hon d6i tugong ty nhién, cong cy dé thay dbi hon sdn phlm,

e

(1) Theo v Khua age vd Db oOng of 21978
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Cdc quy the ndy, rihw ta thdy, rft don gidn. Nhuog nfu vi
pham ching, thi c¢6 thE cim chic 12 sé bE tic, khong di.dén
lori gidi t6t. D¥ thdy ro diéu nay, ta hdy theo doi thi nghifm
sau diy cua K. Dun-ke (nhi tdm 1y hoc phuong Tiy).

Bii todn Pun-ke, Hiy dé xufit phwong phép sir dyng
mot logi tia X quang cudng d mgnh cé khi ndng phd hay
cdc mo lanh, d® diéu trj bénh nhin khéi khdi u bén trong co
thd (vi dg trong da day).

Hé k§ thujt cho trong bai todn nay gdm ba thianh phin :
khdi u, cdc m0 lanh xung quanh kh6i u (cd hai déu la thinh
phin ty nhién, ¢sidn phim?), chuim tia X - quang (cOng- cy).
N#u xét riéng, thi trong hai cdp khSi u —cdc tia X -quang
(cwirng 40 mgnh) v2 md lanh — cdc tia X -quang (cuirng dg
yéu), khépg c6 cip ndo xung dgt. Miu thuln chi xudt hién gitra
hai cip ndy (cic tia X-quang & cd hai trang thdi ~ cudrng
d) manh va cudng dq y&€c). Theo’ quy tdc 3' va 3 (chie ning
co badn cia cd hé ki thujt & diay — phd hiy_khdi u), ta_idy
cip xung dit, la «mbd Janh — chim tia X-quang cudng dg
manh®, R6rdng theo cdc quy tdc 5 va 6, thinh phiin dé thay
45i hon 1a céc tia X-quang. IKR : cde tia X-quang cuirng d§
manh ty ching tr& thanh y&u khirqua mé lah. Mau thuln
Iy hoc ciing thdy ngay : cdc tia X-quang phdi manh (khi dat
téi' khdi y) va phai y€u (trén dudng dén khdi u, qua cde mb
linh). Cé6 nhibu cdeh khfic phyc miy thuin nay, dat cudng
d9 manh & didm kh6i u, cdn & tdt ca cdc ditm khic cbl 1a
ceong d6 y&u. Ching han c6 th cho edc tia cudng d§ yéu
di tir nhiBu phia khdc nhau,/gdp nhau tai digm khoi u.

Bay gitr ta hiy xém bidn ban ghi’ lai qud trihh suy nghi
gidi bAi todn cud mdt he: vién, duge Bunke cho la mot
qua trinh w duy *djc bi¢t phong phi cdv burdc di miu myc»,

+]— Cho céc tia. X-guang qua dng thyc quin.
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2— Dung chéit héa hoc 1dm mdt, tinh nhay cim cda cde
md lanh d8i véi tia Xiquang.

3— Phlu thuft dua da diy ra ngoai.

4= Giam cuong df cla edc tia X-quang khi ching qua
cdc mO lianh, ching hqn (lifu c6 thd lam nhe thE duge
khong 7 ) chi m& hét o khi ndo tia dat t&i khti u (Gidng
vién : khpng ding, chim tia khong phdi 1a xoranh tiem).

5— Liy m{t cdi gl dé vO co (tia "X-quang khOng qua
dugc) d& bdo v§ thanh da day (Gidng vién : Cin phdi bdo
vé khong chi thinh da day).

6— Mot trong hai con duirhg : hojc tia X-quang phdi
qua vio trong, hodc da day phdi & ngodi. Hay la thay dbi vi
tri ¢ta ,da day ? Nhung bing cdch ndo? Dung dp suft?
Khong bn.

7= Dua mgt Ong rhd vao khoang byung ? (Gidng vitn :
Néi chung, nguoi ta thuirng lam the€ nido khi mudn tic nhin
da cho giy dnh hudng & m§t didm dn dinh, nhung lai trénh
dugc dnh hudng dé trén dedng di ?)

8— Trung hda dnh budng trén dudng di. T6i vin o8
ging lam viéc dé ddy cha.

9-— Pem da day ra ngoai (Gidng vién nhfc lai bai toén
vd nhdn manh : evéi cutrng d§ di manh»),

10—- Cudng d§ phdi lam sao c6 th¥ thay dbi duge,

11— So b§ chidu m@t chiim tia y&u dd Iurer; cic md
lanh (Gidng vién : Lam th& ndo d% cde tin X-quang chi phd
hay ving u?)

12— Tai chi thdy hai khi ning: hoje bhd~ vé cic md
lanh, hoac laim cho chiim tia trd thinh vo hai, (Gidng vién :
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LAm cdch ndo d? .gidm. cudng d0 céc tia trén dudng 16i dg
day ?).

13— Tim céch phin tdn: bic xg... Céc tia manh vi
yéu cho qua thiu kinh sao cho khéi u & dung tiéu d:Em, va
do d6_chju tde dong manh nhfi. (Thii gian tdng cﬁng gin
30 phat)s.

Nhye v@y trong 13 lin thir, c6 t&i 8 lin (1, 2, 3, 5, 6, 7,
9, 11), ngudi gidi vi pham cée quy tdc 5 va G, va cd 8 ln
déu thdt bai. Hai l&n ngudi gidi luedgng ly kuﬁng biét ch¢n
cdi gi: tsin phim» hay cOng cy (l&n 8, anh ta néi ldp limg—
trung hda dnh hudng... Bing cich ndo — gidm cudng d0
tia X-quang ? Ldm cdc md lanh mdt nhay cdm ?... Lin 12
cing v@y). Phdi ddn khi gidng vién dat cdu hdi:-Lim ¢h&
ndo gidm duge cudng d§ cdc tia X-quang trén dutrng t&i da day
(cAu hdéi ma & trén ta di dé dang di d&€n theo ARIZ). bai
toin méi dugce gidi quyét,

Didu ding chi § ntta la bdn thin Dunke sau niy, khi
phin tich I&i gidi, ciing kh8ng nhin thdy sai [Em r4t don
gidn Lrén ddy. Dje biét & lin 4, khi ngudi gidi phdt biku duge
gin gibng IKR, Ong ta di cho.la sai, ]am nguti gidi lai quay
sang thay d6i da day... (Thyc ra, cdu hdéi ma Dunke ggi ¥
tryc ti€p & lin 12 c6 khdc gl suy nghl cua ngudi gidi & ldn
47)

Tuy nhién, ta s& khong di sdu phin tich nhirng mjt han.
ch# cia phuong phdp Punke (ciing nhe bt k¥ phrong phép
ndo chi nghién ctu lao ding sing tao trén cic quan dilm
thuin tay tim l¥). Diéu quan trong la qua *hi nghiém Dunke
ta thdy duge r6 hon co ch¥€ tic dfng cia cdc buébc trong
ARIZ — chiing cho phép loai trir hang logt cic phwong én
khOng c6 trién vong va dua ta tryc tidp, ¢mit doi mit » vai
thire chdt bai todn — v&i méu thulln 1§ heé,
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Miau thuin Iy hoe vA phwong phip M

I'rén diy ta vira n6i vé IKR. Sau IKR chi cdn lgi nhing
phueghg dn gin R nhdt va vi th® c6 th: la nhing lii gidi
mgnh. Ta ti€p tyc thu hep ving tim ki¢m bing cdch chuyin
sang mdu thudn [y hoc (cde bude (3.3 — 3.5). Vi dy & bai
todn 5: ¢ Truong nhift phdi nung nong s¢i diy d& né dai
ra, vd phdi khoéng nung ning sgi diy d& no gitr duge d§ bEn:.

O méiu thuln ¥ hoc, tinh « k¥ quic », sy ¢phi ly» dat
téi t4t ditm. Tdt cd cdc phvong dn déu bign mdt, chl trir mot
hojc m§t vai phwong dn gin IKR nhdt. S8 cic phwong dn
d6é khdng vugt qud sO thuft sdng ch& lién hgp va cde hiu
ing vit 1y ding dE khir miu thulin 1§ hoc da tim thdy.
Théng theong, con s8 nav khéng 1én hon 10, va bai todn
cAng khé thi con sf d6 cang gidm,

Khi ti&n hanh cde budge 3.3 — 3.4, ¢6 the dp dyng thém
mét phuvong phip hd tr¢ sau diy (hién chua phat bidu dugce
thinh nhitng quy tdc don gidn vd vi th€ chua dva vao vin
bdn ARIZ) goi 12 phuong phdp mé hink héa bing nhing cthing
ngudi nhd 2 ma ta goi tit la ppM,

Ban doc cdn nhd trong phuong phip két hgp manh, U,
Gordon ¢6 dé xuflt m§t thd thudt goi & phép thdu cdm. Thue
chit cta thd thu§t ndy — nguoi gidi ty coi minh 13 d6i tugng
dang duge hoan thién, ¢sBng® cubc sdng coa dBi tugng,
ding trén quan ditm, hodn cidnh clia n6 cd ging suy nghl xem
¢t thé lam duge gi d& thuec hién cdc yéu cdu cia bai todn.
Néu nhd¥ do nhin dure gt cdch tidp cdn mdi, mdt § méi,
i gidi twong Gng & duge @ dich ¥ sang ngdn ngi ky thugt,

Thyc ¢ fin dyz phép thdu cam dé gidi cac bai todn sdng
ché cho thiv Ifu' thuit nidy déi khi rdt hitu ich nhung doi
khi lai t¢ + ra o hai. Vi sao vy ? Dong nhdt minh vGi
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mét cdi mdy (hojic mgt bl phin miy), ngudri gidi v6 tinh chi
chon nhing phuwong 4n ndo chdp nhin dvg: d8i véi minh,
d6i voi co th con nguiri, va logi trir nhirng thay- dbi ma co
the con ngudri khéng chip nhjn duge nhw chia cit, phén ri
thanh nhiku phiin, hda tan trong axit... Chink tfnh khong tich
i duge ciia co th® con ngudi cén tr& vife dp dung phép
thifu cdm vdo rdt nhitu bdi todn sdng ché.

Khic phyc nhuwge didm nay, Ansule d& xuft ppM. Theo
ta hinh dung d6i twgng dang xét duéi dgng mét tfp hgp («ddm
dong?) nhirng tthing ngwiir nhé ti, MO hinh nhu vjy gid dugc
nheng wvu ditm cia phép thfu-cidm (tryc quan, don gidn)
dng thori tranh duge nhuge diBm néi trén cia né.

(Ban dot sé hoéi: Tgi sae lgi pHdi 14 nhang ¢ thing
ngudri  nhd ti, md khéng [d cdc nguyén tir, vi khuldn hay
nhang vién bi chdng hgn? Trd. ldi : D md hiih héa duge
cic bai todn siang ch&, nhitng phln tir nhd bé kia phdi bidt
nhin, bigt hidu vd c6 th® hinh dgng. Ta cé th® ra [§nh cho
nhing ¢ thing nguiri # nhd bubng- tay nhau ra — vi ching
thi hinh. Nhung lim sao ta ra 1§nh dwge cho cic nguyén tir
thdi dirng tic dgng ldn nhau nira ?).

K¢ thudgt d4p dyng ppM quy vE cdc thao tic sau diy:

— hinh dung d8i tugng dang xét dudi dgng nhing
t thing ngudi® nho ti;

— chia nhirng ¢ thing ngudl nho cia phin ddi twgng
ldy & buwoc 3.3 thinh cdc nhém hogt dfog (di dong) theo
digu kién bai todn ;

— xem xét mdé hinh nhin dugc va sip dit, td chire lgi
dé thyc hién cic tic dong xung dit.
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Vi dy

Bai todn 6. Miy dinh) lugng chiit 1ong c6 clu tgo don

gidn nhe & hinh 5, Chift 16ng chdy vdo gau G. Khi did legng
di dinh, md{y nghiéng ¥& bén trdi, rét chit 1dng ra ngoaii.
Phlin ‘bén trdi nhe di, miy trd v& vj tri ban ddy.

Hinh 6

Ding tiee 1a mdy dinh legng nhur viy lam vige khong
chinh xde. Khi nghiéng vE& bén trdi, chdt long vira bit diu
rét ra, phin bén trii hoi nhe di, miy lip tie ted vE v} tri
ban ddu, mjc dit trong gau vdn cdn chdt léng. Lirgng chit
16ng khong rdt hét phy thufcevio nhifu yeu 13 (chenh léch
trong lugng giva phin béo trdi va phin bén phdi méy, 49
ahét chat 1dng, ma sit tryc gitra..k Vi vfy khong thE gidi
quy@t bdng cdch lam gau to'heh.

Cin tim big¢n phdp khic phyc nhuge dibm ndi teén cia
iy dinh lugng.

Ré rang trong hé @« mdy dthh legng — chit long ¥ thanh
phlin d& thay dbi hon la mdy dinh lwgag, IKR : Méy dinh
lergng te no rét bt chat long. Ap dung ppM, ‘ta thiy hién
tgi md hinh hogt dgng nhu-trén hinh 6. S& di nheng o thing
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chua xubng duwge h€t di lgi

bi ning l18n 12 do sirc ndng

2 cia nhtng ¢ thing nguii»

{ bén phéi (mdy djnh lwng).
Nhing ¢ thing ngudi » bén

phdi ndy cir deng yé&n mit

_.K‘ ngudri 3 ben trdi. (chit éng)

chd trén ciu bgp bénh, thanh

= {—RE o 222 thir chl btin mQt vai « thing

/ ngu¥ri ¥ bén trdl nhdy xubng,
// A trong tdm cia clu nghilog
R - vé bén phai; va nhirng tthing

ngudid cdn lai & bén tréi
bj dua Jén ngay. MuBn cho
nhithg ¢thing ngudid bén
trét kip xung hat, thi nhitng thing ngudi? bén -phdi
(hoge mft s3 ndo d6 trong ching) cing phdi dich chuyén vé
bén trai mft it (d® trong tdim khdi léch v& bén phdi ngay),
sau dé méi lai tré vB vj trl ban du (hinh 7)., Irén ngdn
ngtr k¥ thudt, difu ndy ¢6 thE thye hién nhe & hinh 8.

Trong nhiéu bai todn ngudi ta thdy nén hinh dung ddi
tegng dudi dadg nhirng ¢ thing ngudri » nhé ti, nhueng khéng
phdi xZp thanh mft hojc vdi ba hing nhw & bai ton 6, ma
d® ching tgo thainh mdt tam gidc *hudrng (khng cin, vudng...).
Vi dy.:

Bdi todn 7, Tir irén mdy bay clén do chifu siu cia mét
dong sdng & cde vj Lrj céch nhau 300—500m trén sudt doc
chi®u dai 100 km. Trén méy bay khdng ¢6 méy moée thit bj
gl dgc biét, vd khong th® thd ngudi xulng. Viée do dae
phdi ti€n hanh sao cho Th4t don gidn va it tén kém nhdt.
D& chinh xd¢ véu cdu T 0,5m. Vin t8c dong chdy khong

biét.

Hinh 6
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Ta dp dyng ppM
vé#i <hG § nbhe trén.
tCdi do?» cin tim phdi
c¢d dang m{t tam giac
thedng. Chi ¢é6 hai
cich sip dit nhioag
tthing nguidriz nhd tao
thanh tedi do» (hinh 9)

Nhitngething
nguiri? & trén phdi nhe
hon nufe, & dubi —
ning hon nuée. Gia
sir d6 1A cdc mliu gb
vi hon dd, ndi véi
nhau bing dfy cuéc
(hinh 10). Ciac mlu g8
A va B ndi véi hdn
dé C bing hai sgi cude
¢6é chiéu dai chic chén
l6n hon chiéu siu dbng
sOng (difu niay cé thd
kidm tra blng cach
ném thir). Dbng chdy
dliy tr0i cdc miu gb va
lam thidng cdc s¢i cuée.
S6ng cang sfu khodng
cich AB cing ngin.
Gén thém vdo mft trong
cic miu gb m6t doan
thuée mét (& bidt «
182). Thidt bj ndy cé
th® ném tir mdy bay
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xudng. i chyp éanh &

i trén. Bitt AC, BC vd xidc
dinh 46 dai AB wrén énh,
dé dang tinh duvc chiéu
cao CD.

L¥i giki thit don
gidn va dep (séng ch¥ »6

lh 180815 Lién X0). Nhung
nfu khong ob goi § cha
ppM (tHiy ném ba thing

ngudri* nhé xufog ra

¥

!
/ \

; \

/
/
’
f

\
\
N\
; \.Q
! /
g

o
B
Vi
Hinh 8
i \ s

lénh cho ching diéng
thanh tam gidc thudng?...),
khong miy ai di dén duyc
i gidi dgc déo ndy.

Ta trd lsi méu thulo
Iy hoc.

e e— Hinh 10
Phin 4. cia ARIZ danh cho cdc phép bi€n dBi vh cic
thit thuit co bika khir méu thulln 1§ hoc (vd do 46, miu thuin
Hink 7 k7 thujt). N§i dung va céc vi dy gidi thich 40 thuft sing
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ch€ phyc vy<cho duwdc 4.3 sé duge trinh biy & Phin bén,
V&i nhirng bai tein don gidn, ¢6 th® tim ra 1oi gidi ngay
bing cdach dp dyng trye ti€p cdc thudt sing ch& theo huéng
din & bwic 4.3, bo qua tdt ecd cic bude trude d6. Neu cic
thujt sing ch&® khoéng cho ¥& qud ngay, thi ¢¥a phdn tich
tirng buéc theo ARIZ. Trong nhirng trutrng hgp nly loi
gidi Iy hoe thuirng nhin duge & bude 4.1.

Vi dy bai toan 5. Mfu thuin I§ hoe s¢i day kim loai
phii néng 1fn vd phdi khong néng len» <6 thd duec khie
pbye bdng cich phdn chia trong khOng gian — mt phln sg;
14y néng lén, cdn phiin kia khOng néng [én. Noi cich khde,
ta [8y hai s¢i ddy kim logi, d® truing nhit nung néng sgi
thir nh¥t, nhirng khOng nung néng s¢i thé hai. Sgi thé ohit
dai ra (clur khong. phAi tredng nhidt!) sé kéo sgi thé hai
dai ra theo. D)6 chinh [a | gidi bdi todn 5. Ngudi ta nung
nong Mt doan diy bén ohift (doan div ndy Sau dé vln giir
le;-d""?f- khong mdt di) t&i nhidt d6 cao. Doan déy dai ra,
(F trang thas ohi v3y, ngudi ta bude chit né véi sgi thép
thuong. Khi doan doy ngufi di, né sé kéo sgi thép thuing
cing ra ¢} niy vin ngufi!). Dogn diy kéo ¢6 th? icm bing
thép thedng chi cin ndé dai gdp d6i sgi ddy ching. Khi dé
nhigt 4§ cin thitt d% s¢i chiing ddi ra 48 méc yéu clu, sé
¢6 the ha xudng mijt nira.

Ta thiy & ddy miu thudn Iy hoe duge khir hodn todn
theo dung nghia den ciin né: trudrng nhiét vira nung néng
vira khOng nung néng sgi didy. Néi chinh ra thi trudc diy
ta quan nié¢m 6 mOt vA chi mft s¢i dily, chn LAy gidr i giki
lai ¢6 hai s¢gi. tT1d choi chi» nhe viy thutrng xdy ra &
rdit nhiéu bAi todn. Nh&ng trurng hop niy, sau khi di bhi&t
loi gidi, khOng it ngudi s& bio A ra thé! Gii ma 't0i biét
truge a4 c6 tht hidu theo nghia d6..2 Nheng cé 16 tdt ci
vdn-dé chinh 1d & hai ch@ tgid ma+ kia: D2 nhjo ra bi quyét

6

cia «trd choi chiy trén, ta da phdi trdi que cd qud trinh th
x8y dyng m0 hinh d&n khir mAu thuln. I§ hec. P6i khi ngudi
ta hay lim ln, cho rdng i gidi don gidn &t qué trinh gidi
ciing phdi don gidn. Sy thyc & cdc bdi todn mée cao, 1&j
gidi ciang don gidn lai cang khé di dén.

Tém lai, nfu xem ARIZ nhe mOt bai vin, gdm mé& bai,
thin bai va k& ilufo, thi cdc phén 2, 3, 4 chinh 13 ttham
ctia ARIZ. Néu khong k& mOt 38 buébe & céc phdn khie, c6
th® néi todn b sirc mgnh ciha ARIZ dwgc th® hién chinh I
& cdc phlin ndy. Dang ban d¥u ele bii todn vi nhur mot tdgg
than: 40t th& ndo cGng kh6ng chdy. V&i qud trioh phin tich
theo céc phéin 2, 3,4, tdng than din din dugc dip ra thanh
tirng cyc nhd Thim chi nhd dfn mbc than cé6 thd g bée
chiy khOng cén chim lira.

K& thie giai thich vd huéng Win, ta néi qua v& Phin 6
— Phéat trnién lon gidi nhfn degec.

Nét chung khi ¢6 mft h§ ki thuidt ndo 46, vE hinh
thirc ta cé thE d4p dyng phép phin tich hinh thdi (xem FPhan
md ddu)} 4% phin dugce nhing h® méi (budc 6.3). VI dy,
néu he da cho ghm cde LY phin A, B, C sip dit theo trit
ty ABCBA, thi e¢6 tht xét xem cic ht¢ BACAB, ACBCA,
CABAC, BCACB, CBABC ligu cé dng dyng gi trong thyc t&
duge khong ? NEu he di cho sir dyng trueirng nhit ~— thay
the bAng treong din, treopg tir... Hode lin lugt cho sin
phlim & 'm{t trong tdt cd cdc trang thdi cé thE: khi, ldng,
ren, din h5i, byi..., thay chupdn dOng tinh ti€fn bing chuydn
dong quay hay ngugce lai... Cufli cung c6 thd tir tdt cd cdc
heéng thay dbi nay |§p mét bin phin tich hinh thidi 4t xé
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Trong nhiu trudrng hgp tw tudng ngwge lai véi tu
tudrng loi gidi vira nhin dugce thudng cing din d€n nhiang
k¥ qud Iy thd. Vi dy sdag ch® quy trinh gia ebng kim'logi
bing phuong phip mai mdn trong trudng tir cts H.Suliod
(Lién X0). Tu tubdng v& phurong phip ndy c¢é tir ndm 1938,
nhung dem dp dyng khong thinh vi lic dé ngudi ta d? sén
phim ¢8 dinh trong trubdng iir quay. 24 ndm sau mé&i c6 mot
ngudri 13 Sulitp dé nghj lAm nguoc lgi: d& trudog tir cf
dinh vA quay sda phim. Thir nghi¢m trén midy thinh <Ong,
Sulifp dugc nh§n blng téc gid sing ché.

78

PHAN BON

40 THUAT SANG CHE

Trong cun sich pdy c¢6 ding cde tir: thuft bay thu
thu§t (sing ch®), phuong phip (sing ch€) va If thuy® (gidi
cdc bai todn sdng ch€). D& khoi nhim ldn, ta hdy thOng nbit
véi nhau vE ndi dung cic khdi niém dé.

Thugt (thd thudt)=—MOot thao tde¢ tu duy don nhidl, riéng 18
(thao téc tw duy so cfp). Thugt c6 th® lién quan d&n ngudi
gidi bdi'todn, vi dy ¢hdy sir dyng sy twong tyd, hojc déa déi
trgng kv thujt dang xét, vi dy t¢phln chia d6i tugng?, tkdt
hop nhifu d0i trgng vao mOt», Cic thd thyit khong cé dinh
huéng: khOng bi#t khi ndo thé thudt da cho [a t6t, khi nio
khong. O trerng hop ndy, thuft stuong tyr c6 thE din dén
i gidi song trutrng hgp kia né lgi lhi tv duy chéch di. Céc
thi thuft khong phét tritn duge nira (mic diu bing liet ké
cfc thd thujt ¢6 thd dugc bd sung va hoin thién).

Vi ta quan nifm ping ch@ |a khir mdu thulla ky thuit,
nén nbi tthuft sdng ch& hay tthu§t khir mau thuln ky thufte
cing v4y.

Phuong phdp — Hé th8ng che thao tde tr duy véi tha
ty trd dinh treée. Vi dy phuong phip 48 tegng tigu dikm

gom logt ¢dc thao tic: chon d6i- twrgng nghu nhién, |4y tinh

chit clia d6i tugng nglu nhin gian cho d6i tugng titu dilm,
xét cdc k&t hgp nhin dugc. Phueong phip thudng lay cor s&
IA mOt nguyén 1y dinh d& ndo d6. Vi dy eo 3& cia phrong
phip d8i twrgng tiéu ditm lA gid thuy€l cho ring ¢6 thE tim
th&y Iri gidi bdi todn nhd y&u t3 nglu nhitn. Khd nidng
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phét trifn cia phwong phip bj han ch® — né khong thd virgt
ra ngodi khudn khd nhGng oguyén l¥ bsn diu.

Ly thuy¥t — H¢ théng nhi®u phuong phép va tha thufit
trd dinh vi¢e di€u khikn cé dinh huéng qui trinh gidi bii
todn trén.co & hitu bi#t v& cic vuy luft phdt tritn cle thyc
té kl:m:h quan.

Nhe viy thi thuft, pheong phép, If thuy@t vi ohu chudi
tvién ggch — ngdi nha — thanh phd* hay u& bdo — ¢o quan
(trong c¢o thR) -— co th¥r. Trong chudi cé thi bic mdy ARIZ
ndm trédn bién gitra phuong phép va 1§ thuytt.

40 thut sdng ch® sir dyng trong ARIZ |A nhi®ng thd
thuit bifm dbi céc d6i tugng ki thuft. Nhung khong phii
nhirng thi thuit vyn vt md d6 la nhirng thi thugt d& maeh
d® khir mau thulln k¥ thudt trong khi giki céc bii toén sing
ch? hi¢n nay. Nh@Gog thd thujt ndy dugc phét hign, nghitn
eiru vd hodn chinh trén co s& phap tich m§t khéi lwgng
160 céc e lidu sdog chf tir mGe 3 tr& len: Bing huéng diin
ip dyng 40 thujt sdng ch¥ co bin ra d¥i 1a sy déng gép
quan trong ddu tién cia H.Aasule vd edc hoc trd ciia Ong
trong linh virc phueong phdp sing ché.

Lam quen v6éi cdc thd thuft séing ch® trinh by duéi
diy, ban doc clin lru §: MOt thi thuft c6 th: gdm nhidy
thi thuit con tgo thimh mot chubi, trong d6 mdi tha thagt
con sau lh sy phit tridn cia thd thu§t con truée né. M3e
di c6 tht chon nhirng tén goi thitn dgi* hon, song ta vin
dE mft s8 thi thudt maeg nhGng tén goi théng thuedrng,
thdm chi ¢6 v& vi von, vi nhe viy todt lén dwge n@i dung
cin difn dat vdk d& hitu, nhé liu hon. Cii quen trong ma
ta cin hilu khéng phdi & t8n goi *k#uy bay khong, mia A
thye chit cun thi thugt d6.
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1 ~ Phdn chia
a— Chia dd; tuwyng thanh cdc phiin d0c 1§p nhau.
b— Lam d6i tugng sao cho ¢6 th thdo ra Ifp vio dugec

c— N&u d0i tuwgng dé chia thinh nhifu phiin rdi ~— chia
nh¢ hen nira.

Vi dy. LL Thuéc mét. Méi diu thuéde mét 1a moidt
thanh g8 hojc thép dii, mang di mang lgi bt titn. Sau xuft
hi¢n thuée mét gp, rbi d&n thuéc mét day, khong ding
d€n c6 thd thu vio bd tdi.

Xe lira gdm nhifu toa — di¥u nay chGng ta da quen.
Nhung hién nay tiu thiy ché bang cing duge chia lam céc
khoang r&i, khi cln ¢6 th® 1am cho con tdu dai thém hojec
nghn di.

L2. Dua co giGi vao viée bfc x&p céec bai gbd clra rirng
la mQt vic rdt khé khén. M@t don vi xdy dyng chd mit
thanh dim clu dai 30m di 8 km du¥ng trung du t6n gln 20
nghin ding d® sira dudng, chit cdy... Khic phyc khé khin
nay, Nha méy ch¥ tgo co khi Lim Nghi¢p 19-3 da ché tgo
logi clin clu md dim clu c6 thd thdo r¥i lim ba dogn khi
chuyén chd (1).

2 — Tdch khis

Téch bd khéi d6i tvgng phiin (tinh chft) tcidn trd » hodc
nguge lgi, chl ldy phlin (tinh chéit) duy nh#t clin thift.

21. Khi chyp phbi bing tia ron-ghen, d® trénh cho céc
by phgn khdc trong lBng ngyc vd cft sng khdi bj &nh
hudng, ngutri ta ding mft tfm chén (blng vit liéu tia X-
quang khOng qua dugc) chi cho phiin chim tia &ng véi hinh
ding hai 13 phdi di qua.

.

(1). Bio Las Bdng ngay 19,9/1978.
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3.2, Toi CHLB Déc nguoi ta ding bang ghi 4m_ tidng

meéo kéu (thay cho mio thit) dt dubi chuft & kho. O Mgy
ciing ding bing ghi 8m ti€ng kéu cia cic Jodi chim dc dd
dubi chim chéc trén sin bay.

3 — Chdt lugng dia phwong

a— Tir cu tric thuin nhit cia ddi tugng (hay ,cia méi
trirrng, " tic d0ng bén ngodi). chuy®n sang cdu triGc khong
thuin nhdt.

b-— Cédc phin khéc nhau cia d6i tugng phdi ¢é cic chie

nlngukhic nhau,

¢= Mdi phin cia d6i tugng phdi & trong nhing dibu
ki¢n thich @ng nht vé&i.cong vife cia phiin d6,

31. U nhia miy co khi Phd L¢i (Hodng Lién Son),
vat li€u [Am cBi, chdy phdi 1 logi thép t8t, truéc kia ci d@
nguyén cd mOt. kh6i 1é6n. Bd Ngoe Todn da cd sing kiZn chi
diung thép t6t lam 15i, cdn cde b phin khic ¢6 thE thio rvi
dung thép thuirng. Nhue viv.by chiy c8i vira bot nng né
vira t6n it thép quy¥ (")

3.2. Nubi gd cOng nghiép 18y tring, tién thie dn chidm
téi 809 gid thanh sdn phim. Vi.vQy viéc tim cdc bi¢n phdp
tidt ki¢m thic in ma vdn didm bdo ga dé& d€u vd tring to,
13 hét sire cin thidt. Theo tiéu chuln thong thudng, binh
quin mbi ga dé m{t ngay duge dn tir 115 — I2Ug.tht'r:: an
tdng hgp. Nhung qua nghién etru thye &, td chin nudi ga
ndng truong An Kkinh thdy kh}u phin nhu vgy trong mei
giai dogn 13 khong clin thi®t, ngugc lgi con 1dm cho mft s8
con bfo qua, gidm dé va by ryc mé& chét trong mba heé, TH
dd chuytn sang ch& d§ cho dn tiy theo mua (n6ng fn it, rét
dn nhifu) vd iy theo giai dogn dé (?)

(1) (2). Bdo Nhan Dan ngay 7/10/78 va 18/5/1974
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4 — Phdn d0i zbng

a— Tir hinh dang d8i xGng clia d0i twgng chuyBn sang
hinh dang khéng d0i xirng.

b— Né&u d6i twgng da khong d8i xéng rdi — lAm cl,
n6 khong ddi xGng hon nira.

Theo truyén thng, dong thti xudt phat tir nbirng nguyén
do k¥ thuds, ta thuiong 8 ging ch¥ tgo, sir dyng nhang doi
tirgng ¢6 hinh dgng d6i xérog Nhung nhiéu khi d8 gidi
quydt duge vidn 4@, chinh la phéi lam cho d8i tugng <6 hinh
dang khong doi xGng.

41, Hai dién pha & 0t0, dén bén phdi cdn chidu thjt
sing va xa, cdon dén -bén trit khong dugce lam ché mit
nguai ldi trén cdc xe vguge chifu. Y@u ciu khdc nhay,
nhung ta thudog thdy hai dén nhur nhau. Chl gin ddy méi
xuflt hi®n cic logi 610 v&i hai dén khOng tddi xGng?: dén
hen triai chi®u sing dogn dulng 25m, cdn dén bén phii
chidu xa hon ahiéu,

4.2, 61'13 vach miii khoan dai 20m bi gay, roi xuldng
diy giéng. Chuyén gia nuéc ngodi loay hoay héi ldu khdng
dua lén duge. [loang Dde Vift xung phong  xufng xem thir.
Chi m@t lge & trén da kéo *duge ong lén. Trao d8i méGi vo
I&¢ : chuyén gia bufc diy & gira Ong, éng bj quay ngang,
viedng 10 gi®ng khong lén duge. Con Viét, anh buge d@y Ve
mot phia diu &ng, déng théri dun din no ngh@ch diu lén

trén (1).
5 — K&t hgp

a— Hegp nhdt (diu ndi) cic doi tugng clng loai hodc
cic dbi trgng lam cic thao tic ké nhau.

(1) Theo béo lao Dgng 8.5-1979,
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b— K& hgp thyc hién cing m{t lie <dc thao tic nhu
nhau hoje¢ k& nhau.

5.1. Xe lira nhigu khi phdi ch& nhGng loai hing to kénh
cang, dai nghénh ngang., N&u dE riéng thi mdi toa chi x&p
dugec ba tkién* Ga Hai Phong da ¢6 sdng ki€n ¢ x&p gbi» :
tkin* hiang & toa nay cho tmém?» sang toa kia mt it.
Theo cdch ndy trung binh mbi tod x&p duge 5 t kién>.

5.2. Nhit Bin hién dang c6 ¢ dinh thidt k& logi tau

thiy ch& diu cé trang bj mdy chwog c#t ngay trén tau, Y

nghia cua d6 dn ndy -- k& hgp thye hién cing mft lGg cdc
qua trinh vin chuyén #3 ch& bién déu mo.

6 — Thudt vgn ndng

l.Lim d&i tugng thyc hién dugc nhidu chie ning, nhi
viy khong cin dén nhéng d8i twgng khic.

6.1. D¥ gidn lién, nhiku gia dinh & thanh ph8 s&r dyng
loai saldng — giving (ngdy la saléng d8 ngdi choi, dém la
givong ngl), gh? tya cao (bling vdi) — giwdng gdp, ta ban...
(J céc gia dinh ndng thon : ti ch® — ban th&, ti déng (ke
trong budng quay mat ra nha ngodi) lam ludn bire véch ngln.

6.2. Xe ch®& nhya thong cia Phan Dinh Thi¥ng, Hinh
ding nhur xe cit kit. Binh xe dbng th¥i 12 thing chiaa nhya
hinh hai chi nén dp vio nhau blng ton holic sit. Cang xe
gdm hai thanh tre bdt chéo nhau nhur chifc kéo, Khi xulng
ddc chl ciin khép hai cing xe, hai d%u kia sé dp chjt vao
binh xe lam thianh b phgn ham rdt tot (')

7 — Thudt long nhau

a— DG&i trgng thed nhdt dit trong ddi urgng thé hay,
déi tegng thi hei dit trong d6i tegng thie ba v.v. ..

= = i

(1. Bio Lso Png 17-7. 1480,

S 4

b— Cho d8i tugng ndy qua khoang d6i tugng khac.

7.1. Khi vin chuy®n (ho3c d® & kho bii) cdc dutrmg Ong
vong cbng... c6 dutrng kinh khéc nhau, d2 khéi mit nhitu
dién tich, ta ¢6 th® I5ng ching vdo nhau (ngodi cing lA Ong
¢6 dudrng kinh lén nhit, trong né dén Bng cé dudng kinh
l6n thér hai, r8i dén 8og the ba...). Néu dudng kinh Ong

trong cing cdon rdng, c6 the d® thém céi gl d6 vio trong
dng né.

7.2. Phuong phip thu dp sufit hang tridu at-mdl-phe cua
cdc nhad bic hoe X0 Vi€t : Lam nhi®u hQp kim logi 13ng vau
nhau, h§p ngoki cipg blng thép thwrirng, cing vao trong
cang blog thép cing hon, via h{p trong cung blng kim
cuong, gita cdc hOp 12 nham thach. Khi mdy ép d@ 1én hép
ngodi cung 50 nghia tdn, cang & nhirng hfp trong 4p suft
cing ting, va & h{p trong clung dgt t&i vai triéu at-mot-
phe — vugt mic yéu clu ciia céc hha Iy thuytt

8 — Khir trong lupng

a— Khir b&t trong lugng cla ddi tuwgng bing cdch ni
véi nhirng d8i weng khic c¢6 séc ndng.

b-— Khir bét trgng legng cda doi tuegng bing cich cho
tutrng téc v@i moOi trudrng (chi y&u nhe cac lye thi® - khi
ddng hoc va cdce lyé¢ khic).

8.1. Phuong phip v6t cic vit ndog chim dudi noée:
M& ndp cho nuwde wran vao thing phao, thing phao chkin

xuOng, bufe (mdec...) vit ning vdo r8i HGt hét nwéc trong
thing phaa ra, Thing phao rdng nbGi lén kéo theo vii njng.

Sang kifn cia biac Trin Thi: dung thing phey lam
phao nbi dE ef: dién l&n trén r6i diy di trén nhirng cdoh
dong sinh ldy ngang diu gOi ().

(1). Hio Lao Bing, 26,1977,

&5
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B.2, Do kUi ta-cin gidi bai todn nguygc iai: ting
thém trong lugng. vidy & cie himmd, d¢ diy may didn kéo
dwec trong tdi 1dm, - - né phdi ning, nhung 48 gidm tai -tr'ong
ch&t +~ nd lgi pndi nhe. Ngudi ta khit mGu thuln pdy bing
céch bO tri & cdc binh xe trvéec mit nam chim dign manh
tredrng tir sinh ra lam cho lyc nghi®n giza binh xe va dubné
ray tdng vyt 1én, nh& do c6 thE gidm trong lwgng cda diu
may.

9 — Thudt tde dfng nguwye tioe trude

Néu theo ditu kign badi toin cln thyc hién mft tée
dong T, thi ngay tir trueéc phdi thyc hién téc dong nguge
v Ty

9.1. Vio mba ndng, sit it nhifu 88 n& ra. Vi thE cde
chd n6i dvimg ray, mdi clu bao gir nguiri ta cing @& hé
m@t it, trédnh hin tugng cong venh.

9.2, Lim thé ndo d@ tryge (s8t) bén hon ma khOng chn
idm né to hon? Npuld ta ding loai trye xofn : Tryc tao
thanh tir nhieu Ing kim loai nhd din, xofin Ibng vio nhau
(eAc gdc xodn tinh toin trudel. Néi cdch khic, tryc nhin
duge bien dang nguge chidu véi bidn dang né sé chiu trong
qud trinh [dm vite. MOmen xodn sé phdi khir hiit bidn dang
nay, sav Jd6 mdi it diu bi®n dang theo chitu :dueng .
Do vl truc nguyén khéi ¢o cung 4 bin, tryc xodn nhu vy
ufl ofm cdwye nft nira khoi legng thép,

B L3 - ; .
M — T iviee hsen o truoe

a== Thye 1§ toan by hoic mdt phin hoat dOng véu
ciu n™ ir tre .

b-- *Nyay ts trude sdp dit cde dBi tugng sao cho ching
c6 thi: di vio heir dong tir ¥1 tri thudn tién nhdt, khéng mit
thri gian chi Gui, chuvdn ché

86

hgp xdy ra tai bié
div thudc.

10.1. The lin phai dem theo thubc diy Nlhifu trueng
n dudi siu 12 do thg bj vuéng chin vio

Hoang Wic Vigt da cé sing kign cdp chi vdo diy thuéc,
trinh dugc nguy hikm tréo. Tuong ty, thang diy th?' 13n
siu hay bj r6i, Vi§t buQc vao hai diu diy thang hai qua
chi — thahg dugc kéo eing, hét rdi (')

10.2. 7 BiI wmdi thay thi duge trang bi mft by quin

o dic bigt bling vdi tdng hgp trong bén nhﬂ'ng_ s¢i chi
kim logi déo .B§ quiin do od tihh chit phdn xg lgi che tin

hitu rada. Nh¥ viy trong trudng hgp thu bi ngn, phi 605
cip clru c6 thi 45 ding tim thidy céc thay thq, bt k& thin
tiégt xfu hay dém toi.

"Néi chung, ndu khé thyc hign hogt dgng ytu cBu trong
khi Jam viée, ngrdi ta thueing thyc bign mOt phiin hogt -dQng

46 tir wwuwde bing cich dua mt chit thd ndo dé vao ;in:
chit (h® pidy nhay cdm v&i tic ddng clia truirng ma ta gé

ding dB thyd higa nbt phin hogt djng con lgi.
11— ¢Phong chiing tir trudct
Tang 40 tia cdy cla d8i trgng bing cdch s& dyng nhirng
phuosfg tién phdng chong tir trude.

11.1. Nhirng-cdy cao su lai ghép bong c6 dic linl'} d!{ng
mi s¢m. Séng kién cia Phgm Thi Lién : mdi khi di trich
mi dem theo amOnidc d& lau chén trede cho mi khéi déng (3)

11.2. Khi dua cic pheong tign co giGi trong tdi 16n Ién
toa xe (toa blng), nguoi ta thvirng dang mbt diu mdy hojc
mdt vdi toa hang ning (dd, sht...) ding chét & diu dodn loa

(1). Bdo Lso Bgag 8.3.1979.
(2) Bio Lao Bgng 23-10-1980
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khdng cho x@ djch. Phrong tién co giéi lén kbéi bj trugt
ios, dém bdo 20 todn
12~ Twong duong tAZ ndng

Thay d8f dikv ki¢n Jam viée sao cho khdi phdi ning
dés togog 1én roi lai he xubng.

1Z.1. Xe vin chuydn 6ng: Khi cén vén chuyln nhGng
logi Ong b€ 10ng cOt thép nfng, xe luln cic ring kich vao
trong, khé ndng Sng lén khdi m§t 8t mOt chdat vd cir thé
ch& di,

Tuong wr, xe vén chuydn cofingteno khéng f:lrl phéi
ndng cd khéi hang lén thing xe (4% 13 sau dd lgi phdi ha
xuBng). Cde thiét bj din dfng thiy Iyec s&¢ ndng cOnglenc
Ién khoi mit ddt mit chit va dit néd vao gid do, Logi xb
nay khGng cin cliu vio ché duge nhirng cbhgteno cao ogdt,

1= tLam nguge lgi?

a— Thyge hi§n tde dfng nguegc lpi vé tic J;}rrg néi
trong bai todn.

b— Lim phin bt d0ng cia d8i tw¢gng hoic cla mdi
trurirng bﬂ? ngodi Irdr thanh chuytn ding, cdn phiin chuyén
ddng ~ tro thinh bt dfng.

e— Quay nguge d8i twegng «ding chin [éo Jding ddus,
I3t (I0n) trii né ra.

Ta di [Am quen véi thujt ndy qua mdt s vi dy & céc
phédn trude.

I4== Phing cdu

a— Tir cac bY phén thing chuydn sang cic b) phin
cong, tir mdt phing chuy®n sang mt cdu, tir cic b phao
dang 13p pheoug hay hinh hWip chuyén sang céic ¢o cdu hinh
cdu,

88

b— Si& dyng con l&n D bi, 13 xo.
c=— Ttr chuydn ddng théng chuyBo sang chuydn 4gng

quay, st dyng lyc li tdm.

14.1. Trong céc cdag trjubh xBy dyog thi cdng edc coe
bétdbng 12 cOog viée vAt vA vA thuirng kéo.dM. K¢ er L&
Ngoe Chl di ¢6 sdog kién dhng Jogi coe of cénly (coc xadin).
Fhpy cho 60 cge baong Lhudng dbi hol thi cAng oo gidi hon,
18 thing, chi cin ding 24 cgc xofn v chia d¥y 2 théng di
hoic thanh (')

14.2, Ngay nay céc shn bay hitn dpi ddi hdi mdt dita
tich rit rgng l6n. Khic phyc tinh trgng ady, mgt o8 owée-cé
phtong in thift k& logi sdn bay vdng quanh — dudng bing
duge b8 tri thev nheng duirag trdn d3ng tAin

ih— Ning djng hia

a— Cde dide trung cia Féi tugng (hojc cua mOr truiing
bén ngoai} phai thay di sap cho & giai dogh ndo trong qud
trinh_ 1dm viéc cling 13 t6i v,

b—~— Clia dgi tergng thanh cdc phin ¢é khd ning di d9ng
lwrong d6i so vél nhau.

c=— Né&u cd ddi twyng 12 bdt dbéng — lam cho n6 trér
thinh di dong chuydn r&i duge.

15.L. Co tht néi niing dfng héa 1a phit trien buée cé
tink chilt gquy lugt cho 13t cd ede mdy mdc k¥ thugt. Che b
phan trude diy lign k&t cGng nhic v6i nhaw, gior trdr nén
mem déo, 1linh hogt: Vi dy qud trink phdt tridn clsa may bay—
sau khi hoin thign firng b§ phin rigng bijL lrén mdy bay,
npudri 12 bit d8u ch& tac logi cing khi bag 1én co vio duge,
cinh epp ¢inh xot mai di déng (TU — 144),.. bi c6 phuang

(1) Bae Ti¥n Phoog 31.1 —6.2.78

89

http://tieulun.hopto.org



an sdn xult cic loai miy bay ophin céts.: thin mdy bay
chia thanh nhiéu khic, mdi khic déu c6 thE do tai hojc chie
hang m{t cich nhanh chong.

Trong nhiéu treerng hgp, chi cdn dp dyng thuit ning
dong hoa, ta ciing ¢6 the dé xult duege nhing cdi ti€n cé. gid
tri. Vi dy, mdy dinh lvgng dung cho cic vt tht nhd (dinh
sht, bi...). Mdy nayv don grin, chl gdm m(t phfu vd mft Ong
¢6 hai cira chin. D5 bi vio phlu, md& cira trén, bi roi qua
dng vd bi chin lai & cira dudi cdn déng. Sau dé déng cia
trén va m&r cta dudi — mbt mé bi duge dinh luvong chinh
xic (b3ng th¥ tich doan Gng gikra hai cira chéin) s& db ra. Nam
1967 nguti ta thay hai clra déng mé& theo kiPu co hoc bling
cic nam chim dién. Ngit nam chim trén va déng nam chim
duéi — bi roi xudng dng. Dong nam chidm trén va nglt nam

chdsm dudi - md bi db ra.

N&u theo quy lujt ning ding héa, ta sé thiy ngay mady
dinh lugng dién tir nhur viy chra dgt & difm ndo — hai nam
chim vén ¢d dinh. Cai tién tiép theo — lam hai nam chim
nay di dgng dege. Midy dinh lugng ¢6 thém m{t tinh chit
méi : thay dbi khodng cich giga hai nam chim, ta nhin
dugec nhirng mé bi khoi lugng khde nhau. Viy ma trén thye
té, phdi mit 5 ndm tir khi mdy dinh legng dién tir ra do,
con nguiri mdi lar nghi ra sang ch® lam hai nam chim di
dong !

15.2. Dian dén chi€u sdng trén cdc sin vin djng, quing
trrirng... trede didy lam 8 djnh hin trén cao. Dan d2n phii
chiu tic dong cia nh@rng con muwa bido, géc di chifu sing
khong thav doi dege va mbi khi cin sira chira, thg lai phai
tréo lén tign noi. VE sau ngudri ta chuyén sang thiét k€ loai
dan dén khOng nhirng quay dirge & trén ma con dé dang
ning lén ha xubng (vi dy dan den cho sdn vin dQng Lach
Tray, Hat Phonjk).
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16— Lam kém mdt chut hode hon mgt chus

Néu khé thu duge 100% hitu qud doi héi, thl dat myc
tieu thip xufng m6t chit hodc cao lén mit chit — bai todn
¢6 thé sé don gidn hdn di.

16.1. Tau ddnh cé duge trang bj t&i co gifi ning suft

¢6 the® ting 1/3. Nhung logi t&i nay qud dit va 1é thufc vio
co s& co khi sira chta 16n, nén m@t s6 HTX ddnh cd 6 tau

nhung kh6éng mudn trang bj. Phin vi¢g thiét k&€ co khi tiu
thuyén (B) Hai sdn) da chuy®o sang thidl k& loai toj nira
co gi¢i, don gidn, tin dyng vit li¢d sdn c6 trong nuéde, dja
phrong nao ciing c6 thd ty sin xult duge (1)

16.2. Duirng vién quanh thin tau thiy dépg vai trd quan
trong trong vife gidm sic cdn cda nuée, Nhyng d& thu duge
nhteng duirng vitn cong déu vd tren, cdc tdm vo tdu phai
¢é hinh dang rdt phdéc top, khOng cin d6i, vi¢c lam khuQp
chl va stra rft khé kh&n v3 t8n kém. Vi vgy hién nay mot
$8 nude chuytn sang lam cic tdm vdé hinh dang don gidn —
tam gidc, tir gide, ngd gidc... Con tdu sé c6 duedng vién hoi
gay goe, nhung gia thanh gidm hdn xudng va vdn t6c vin
khiong thua nlirng con tau trude.

17— Chuyén sang ¢hiéu do khdec

a-— Khé khin lién guan dén viée x&p dit hoje chuyén
djng cia doi tugng theo dudng thing, sé dugc khic phyc néu
d6i twong dugc sip dat hoiic ¢6 khd ning chuyén ding trén
mit phdng. Tuong ty, nhirng khé khin lien quan dén vife
sip dit hay chuybn ddng cilia doi tugng trén mit phing, co
tht dugce khdc phyc bing cdch chuy¥n sang khéng gian.

b— Sir dyng cich x€p dit nhiéu ting thay cho mét ting.

c— DB déi tugng déng nghiéng hojc ndm nghiéng.

(1) Béo lao Png 5.4 . 1979.
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d— Sir dyng mit bén kia eda dign tich hi{n <6

e~ Ding céc tia quang hoe chidu {@n diin tich bén cgnh
hodc l1én mit bén kia cha difn tich hign cé.

Thu@it 17a, b ciing vGi thudt 15e cho thdy chifu hwéng
phdt tribn chung cta cic hg ky thugt : tie diEm chuy®n sang
dutrng, roi sang mjt pbldng, sau sang khong gian va cubi
cong lEn nhitu ting.

17.1. Thing thurpng dd mai cé midt tron, it b djnh
trén maiy mai bach kim. nén bach kim mdi ra khong phing
nher quy dinh, md lai ¢é hjt cliv. Nguyén Quang Hach o6
sing ki€n lam thém bO plln. gd cho dd mai vira chuy®n dQng
tinh titn theo chitu chuy®n ding cha sdn phlim, vira chuygn ding
lén  xefng, Nhor viy, mit ti€p xdc cda bach kim duge i
phing, va mai duge nhidu leai bach kim ¢6 ¢§ day khic
nhaa ('),

7.2, Giwdwnsg ting. Ao bu déng mic ¢t hai mit..,

18— S# dunp cle das dong co hpe

a— DBude doi tugng, phat dao dhng.

h— Nitu di ¢ dao diag, ting tin sb cda dao ding do
{elio t&l tin s8 sicu dm).

¢ - Sir dyng tih 50 cfng huong.

d— Ding nuiv rung dp dign thay cho indy rung co khi.

e~ Phdi hyp cide dao ddng sidu dm véi edc tririrng didn
tir.

IBL, Kitu hin ning che theo npuyén v don bAy con

chife bip bénh do k¥ sy Diang, Nha mdy che Kun Anh sing
ch# : diu niy o6 mPt moe sit moe vao bao chd, diu kia tidp

(1) Béo Lav Bdnsy 281774,

x(c vé&i wdu diy cba biang chuyEn. Khi bdng chuyén chiuydn
dong, ban ning chd bi rung litn tyc do ldc dyng coa gau
diy, ch® cir the ty d& xuéng ().

18.2, Ma sdt tinh l1dm gidm hidn df hhgy ciia cdc may do
chinh xic, cin tr& khong cho kim, con lc... d* ding quay
tein efic B tryc. DB khfic phye difu ndy, ngudi 12 bufc cdo
3 tryc (ciing nhwr cic hf phin khic ciua mdy do) phdi rung
litn tue,

Thong thuong. ngudi ta ding mit mé-to dign dE gly
rung, nhuepg nhir vy vE mit dfng hyc r se rlt phirc tgp,
trong lugng clia méy ting lén. V& sau ngudi ta sing ch€ logi
5 trigc véi Ong bge lam bdng vat ligu dp dign, hai phla dEu
dege phit bAng Jd kim loai mdng ¢6 ghn cdc dign cyc. Dong
di¢n xoay chifu duva viy cic difn cyc ndy s& (g0 rung.

19— Hogt ding tuiin kodn

a— Chuytn tir hogt d9ng lién tyc sang hoat ddog tulin
hoan (xung).

b - Nifu dd cé hoat dfng tuiin hoan rBi — thay dbi chu

¢— Sir dyng ¥hodng ngiung gira cic xung d@ thye hign
hoat dgng khac,

19,1, Nguwin ta nhin thdv khdi bay thAoh tirng vdng tedn
len duge cao hon nhidu so véi binh thutrng. Dya trén nguyén
tie nay, nhibu mrée di thidt k& logi 8ag khéi thdp va to hoat
djiig theo ch® d xung, nha khéi thanh nhirng vong tron bay
lén cao té&i 3000m (& cic Bng khéi thong thurng—700—800m),
gitr cho khong khi d& br nhiém bin,

19.2. Méy phun mwa c6 trang bi thém b§ tav xung cua
Lien X0. Miy khang phun fora litn tye, nhung 6 thE phyt

(1) Bav Laa Bing 2.3 1974,
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tirng logt nuée rt nhanh vd mgnh. Nuéde di xa hon vd hat
min hon., S8 loat nuéc phyt ra trong m{t phit ¢ thé diéu
chinh trong pham vi tir 100 dén 3000 loat.

20— Litn tuc hogr ding cé fch

a— Lam viéc lién tyc (tdt cd cdc b phdn lic ndo ciing
phdi lam vi¢c h&t ¢Gng sudt).

b= Khir bd cdc buée trung gian va ce quing chay khong.

¢— Chuytn tir chuy®n ddng tinh ti€n qua lgi sang chuydn
ding quay.

Thuit nay ta di phin tich khi néi v& quy ludt 4. Riéng
myc 20c c6 theé duara vi dyg ban quay trong cidc phdng thi
nghi¢m hay hiu thuBc. Dang khi lam vife, con nguiri khang
phdi diang diy hay nhodi ngudi db ldy cic th& & géc ban bén
kia, ma c6 th® quay cho géc dé lai phia minh.

21— Lam thdt nhanh

Thye hién qud-trinh hodie virgt qua nhirng giai doan hikm
nguy, ¢é hai.. v&i vin t6c théat 1én.,

211 Khi dong luGng khi nung néng cic phoi kim loai,
dE ing ndng sudt va han ch® lugng cacbon thodt ra, ngudri ta
théi khi vao véi vin e thit 16n ~= trén 200m/gidys

N6i chung thuft 21 thuing dirge dp dyng khi tign hinh
cic phin rog hda hoc.
22— Bifn hqy thdanh los

a— Sir dyng cdc nhin 16 ¢6 hai (k& cd caa mbi truong)
de thu hidu qui cé ich.

b— Khir y€u 18 c6 hai bling cich k&t hgp né véi y&u 16
¢é hai khdc (atrir v&i trir thinh cfng )

¢c— Gia ting y&€u 10 ¢b hgi téi mke né tr& thinh vo hai

04

22.1. Séng ch@® kinh vién vong mit khum eclia D.Miec.
xutdp (Lifn X8) duge coi 1 mlt trong nhirng sdng ché
quan trgng cta the ky XX.

Tir tru6e, vi thdy khong th® &&r dyng guwong hinh ciu
cho kinh vidn vong (chdng c6 d0 sai léch qud [én), con
ngudi chuy®n sang Jam guwong phdn xa hinh parabon. VA ci
th¢ lao theo huéng d6 mii, mic du ch¥ tao gwong phin xa
kitu ndy eyc ky phirc tap va tén kém doi hdi phdi thinh thao
va vt vd MacxytOp gidi quyét vin d& theo huéng khéc: Ong
vin ding gwong phin xg hinh clu, nheng b6 tri thém m{t
mit guong khum. Mt geong khum ndy ciing c6 d¢ sai léch,
nhrng sai Mchctia né sé 1am dung hoa sai léch cia guong
phin xa, va ki qud cho ta mQt hé¢ thong quang hgc theo
¥ mubn.

22.2. D® ching 6n cho cbng nhin, cdc k¥ swr Acméni
(Lién X0) d¢ xudt sing kifn thu ti€ng djog co vio bing ghi
Am r6i dit mdy ghi 4m bén trong hodc canh cb may, Khi ¢d
mdy kh&i dong, dm tir bing sé phit ra nguwgc pha., Hién
tugng giao thoa cho ta a3y yén tinho,

23— Thudt litn h¢ nguge

Thi€t 13p m&i lien h§ nguge hoic thay dbi méi lien hé
d6 n€u né di 6.

<J.). Mdy, lam lgnh, mdy difu hda nhiét d9... 13 nhing
mdy hoat dQong trén nguyén téc lién heé nguwoe : Khi nhit df
mbi trudng cao qud mic qui dinh, miy ty dong bjt, nhiét do
hg thidp, mdy ty dfng tét.

23.2, Bén trong thdp lam ngubi nuére, gid thudrng tgo
ra nhing vung hodn lru, lam nuéc duéi siu khéng ngudi
nhanh duge, D& ting hiéu qud 1am nguéi, trong cdc ngin
cla thip nguwdi ta b8 tri nhitng cdi cdm bign nhigt 4) —
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theo tin hi¢u cda ching, lugng nuéc dua vho thdp sé ty ding
thay dbi.

94— Thudt ¢mdi gidi»
a— Sir dyng ddi tugng trung gian dE truyén tic ding.

b— Tem thiri gin thém vao ddi tuegng mdt hofc mit sl
déi tugng kbdc (sau d6 théo ra dé dang)

24.1. Méy nghitn & 15 hoi déng chgy phdi dirng, chife
dinh 8c gitr tdm 16t bj gay. Lip dinh Oc phai ldp tir trong ra.
Nguiri khong thE chui vdo vl nhift 4§ trong mdy trén 100°,
Ngirng 15 liu dnh hedng dén todn b san xudt cia nha may.
Séng kign cua Chu Th& Linh: diing ciy sit dai |am ~dt trung
gian, cim qua 10 bi gy sang bén kia mdy, hain vao dé chilce
dinh ©c, roi kéo nguge lai, bat dai Oc (1).

94.2. Ldm the nio d& pht mit 1&p chdt bio quin lén
mit trong cdc linh kién c6 hinh dang phie tap ¢ Ngudi ta
thdi qua cde linh kign d6 khong khi ndng chira diiy hoi chit
bio quan. Chdt ndy ngung ty trén b& mit linh kiln, phit kin
ci nhitng chd mh tic dijng co hoc khong tht nio dat téi.

25— Thudt ety phyc vyl

a— Pdi tegng phii thire hién cde thao tic phy trg va tu
sira d& ty phyc vy minh.

b— Sir dung cdc loai phd thai (chdt thE, ndng luwgog)

25.L 1ién nay, khic phyc tinh trang thi€ua nguyén vit
litu, kltfip noi trén 4t nude ta cic nhd mdy, cic dija phrong
dang diy manh phoog trio tu cung ty clp, tiét ki¢m, t§n dung
cac lpai phe thdi, tim nguyén vt lidu trong nudéce thay the cac
nguvén vit liéd nhip tir nudce ngoan...

(1) Hio Twn Phung 21-—27-6-1977

oo

25.2. (F xudng vit li¢u chiju 1%a, ngdy ndo {d miy théi
eing phdi déng mdy lai hang gi¥, bd hét nhau chui xulng
gim mdy xde ligu (d8t chiu lira) len. Célng vile nay vira gd
b6 vira vdt vé, nhung chi cin bd m{t ngay la dfng lidu st diy
lén hang tdn, sén xuft s& b¥ tic. Séng ki¥n cua th truedng
Trwong Thi Mi€n: dyc thing n¥n nba, lip thém mdt 6og Ligu
phy cho lidu roi lubn xudng biog chuy®n (1).

26— Thudt copi (sao ohép, mo phing)-

a— Sir dung ciéic bin copi don gidn, ré ti¥n thay cho
ddi tegng phic tap, dit titn, khé lubn véi, kbhOog tign lgi
hojc d8 vé.

b ~- Thay th€ Jd6i trgng bing dnh quang hoc cla
chiing, chid § thay dbi ty l&.

¢ — NEfu ccpi quang hoc théng thudng kh6ng sir dyng
duge, dung copi sifu dd hojc sifu tim.

¢6.1. Céc logi bdn d5, m6 hinh (maket), sa bdn... chinh
la phimg vi dg v& mit ndy. N6i chung thujt 26 thuerng
duge sir dung trong céc bAi todn vE do luirag. Ching han d&
do khbi lugng gd cdy chd trén cdc toa xe lira, ngudi ta chyp
doh chiku dii vA mit cit ngang cia toa gd, ri ti€n hinh
tinh toin trtn &nh. Lim nhe vdy ohanh gidp 50-60 lin so
v&i do bidng tay.

26.2. Nhifu trung hgp (4% so sinh, kidm tre...) ciw
dst chbog hai d8i twgng md tréo thye t€ khoog th® dit
chdng lén nhau duge. Khi d6 ngudi ta hay eir dyng doh cla
chlng. Vi dy. dnh chyp ronghen thOng thudng khong cho ta
bi€t chiu siu cia D bénh nlim bén tropg co thd Anh nbdi
(stereo) ciing vin phdi wéc legng bing mit, vi troog cor thd
con ngudi khéng ¢6 gl 1Am thuée ty I8 Nha séng ché.

(1) Béo Lao Dgng 14-9:1978.
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F.AcsenOp di gidi quy@ bdi todn ndy: Ong d% nghj Dng Anb
ndi chyp blog X -quang véi dnh ndi cla mOt mang lp
phuofig. Qua kinh ndi béc sI- 8¢ nhin thidy tbén \trong? co
thd b¢nh nhin mt mang Idp phuong lam 1§ I¢.

26.3. Céc nhd 1dm phim Phip mudn quay mft by phim
miu vE th¥ giéi dOng v¥ft & hd Tanganica, song khdng bidt
lam cidch ndo. quay dugc con ha. ma. Nhitng con vt ndy
thoat trdng ¢6 vé hién tir, nhung khi gign dir ching tr& nén
rdt nguy biBm — pgay ch cdc vin déng vién boi lin véi diy
dd by 18 ciing ¢6 thE d& dang bj ching dim bep, xéo nét.
Theo ggi ¥ cia ‘nhd hdi drong hoe Gidcipensto, ngu®i ta
thift k&§ mbt chifc thu ngim nhdé bing caso su, hinh ding
gidng hét con hA ma. Ngudi quay phim & bEn trong ding
pédan difu khikn con. b md nhin tgo ndy. C&r nhu thg, any
ta dfn dugc gin din hd md dudigldy hS vad quay duge
nhirng thuée phim rdt gid tri.

27— Ding theé' ching hing: nhung ré thay cho thu bin
nhung ddt

Thay céc d8i twgng dit Dbing cic Jd0i tegug ré, hy sinh
m{t vdi phdm chit ndo dé (vi dy tudi the).

271. MOt s8 nuée lam cdc gidy deé dyng kem, sita..
& cdc qudn gidi khit, ding mft lin xong bd lubn. C6 nhitu
loai d6 ding ré chl sir dyng duge mdt lEn nhu viy: Ong
tiém, t gildy...

27.2. Theo quy dinh khir tring, trudc mdi l&n tiém phdi
lufc xoranh va kim tiém trong nuée s6i tir 30 phdt trd [én.
Nhung trong nhifu trudreg hop (khi clp cGu, ngohi “hién
tredrng...) khong ¢6 sda bfp dun ma lai phidi tiém thulc vao
cho ngudi benh cing nhash cang tdt. Gin day xudt hién
logi xoranh blng chit déo, mdng, chl ding dugc mbt lin

68

Diu xoranh cdm kim tiém da khi&r tring, c6 mi dfy, trong
¢6 thudc sdn va duge hin kin, Khi cin chi vide bd mG 4§y

kim ra 1a c6 th® titm ngay.
28 — Thay thE so dd co hoc.

a — Thay so dd co hgc bing so d& queng hoc, 8m hoe
ho#ic dya vdo «mid v

b — .Sfr' dyng trudmng difn, trydng tir, trudog difn L.

¢ — Chuykn tlr céc trudmg cd dinh '‘sang cdc trudng
chuy®n dQng, tir cée truing khéng ddi sang cdc truing thay
ddi theo th¥i gian, tir cdc teuwrng khéng cdu tric sang céc
trrirng 6 cu trGc nhit dinb.

d — Sir dyng cc tredrng k&t hgp véi cde hat sét tir, -

28.1, (r mdt s§ him md, Lien X0 <6 trang bj he thOng
tin hiéu bling mii: Nhang -bd cdm bign dic bift it gice
che ting 10, chl clin & dau dé khOng khi, Jin m{t chit khi
ddc 12 ching s& phét hién ogay. Va ldp tirc he th8ng tin
biéu bit dRu hoat dQng: c¢dc dmpun cé6 chira m§t chit khi
khong d0c nhwrng rdt ndng mui, s ty dfng v& ra. Chit khi
ndy dirge cdc ludng khOng khi nhanh chéng marg t&i khép
cdc ngd ngich bdo nguy cho cOng nhén. Tin hi¢u bing mii
nht vdy t6t hon tin *hifu &m thanh, vi dwong lic lim viée
ngudri cdng nhin cb thd kh8ng ngbe rd do-ti€og 3m cila céc
logi dgng co-

28.2. Sing ki#n sk dyng hién tugng cidm éng dién tir
(trén bE mit cla vat kiod logi duéi tic d@ng cla trudng tir
gy ra bdi dong dién xouay chifu tin s8 cao) dB t6i b¥ mit
bing mdy trong 10 cao tin & Nh3d mdy cOng cu o8 1,
Ha N¢i (1).

e

(1) Bio Nhin Dén 17.11.1978.
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Mot s8 vi dy khéc bgn doc #& thfy qua céc bdi p

29— S dung cdc ket cdu thiy lye hode cdc k¥t cdu ding
khi nén

Thay cdc b§ phin ecling cla d6i twgng biing cée két
cfu th® khi va Iong: céc k&t edu bom hoi hofc chira nuée,
dém khong khi, cfic k€t cdu thiy tioh hoje thiy phén lyc.

291, (f cic him md, cOng nhdn nhifu khi' phdi qua
lgi, JAm viée dwéi nhGng 1> doc dyng ding, dd roi xulng
diu rdt nguy him. Séng ch@ cta Thyy Didn: Mdi cOng
nhin md mang theo mdt bao niléng. Khi cin, thi bao nr
|6ng ciing ra tréa d¥%u minh. Bao niléng phdng to s ldp kin
thi€t dién 1d doc, bdo v@ nguedi ¢Ong nhin khdi nhGng hon
dd roi tir d§ cao 25m.

29.2. Na Uy sin xuflt mOt logi tdi vdi rt chée, khong
khi khéng qua duge, d& kich 6t0 lén cao khi c¥n thi%, Chi
vife 16t duéi 618, diung médy bom khOng khi vao, tdi sé phinh to
dldy 616 l12n theo.

29.3. Ta bift ngutri bj bdng todn thin dau dén nhu th¥
nio mdi khi nim xuBng girdrng. Ngodi ra, nhirng chd da bi
db sé rdt ldu lanh. O moOt bénh vién nwéc Anh, ngudi ta sir
dyog dém giudng la.. nhirng lulng khong kh{ fm da khir
trung bom tir dudi lén. Ngu®i bj bong c6 thE yén tim ndm
nghl trén tdm dém ¢khOng 'khir» dé.

30. — Dang cdc logi bao déo hay madng ming

a — Dung bao déo hay ming modmg thay cho céc két
cdu thong thuing.

b — Céch ly d8i twgng kboi moi trurng nhér cdc bao
hay mang mdng.

30.1 — Qud dia cliu ding trong nha trudng thuing
Am bing vAt li*u cbng, mang di mang lgi khé khan. Cé logi
dia cliu khéc, blng cliit déo, gibog nhur mdt qua béng lén.
Bom khong khi vdo, ta dugc qud dia clu cing phdng nbu
thutyng thdy. Khi dung xong, théo khong khi ra, qud
chu xep xubng chi cdn |2 mQt miéng cao su, c6 th® bd vio

cjp sich.

30.2. Dt han ché lwgng nuéc bbe boi qua |4 cAy, ngudni
ta phun cho cdy tmQt trin mua polietilen, tge nén tréa 14
ciy mot l6p mang déo rit mong. Cay pht mft 16p ming
nhir vy phét trién bloh thwdng, vi 6xi vh khi cacbonic qua
polietilen dé hon nhi¥u so vGi hoi nuée.

30.3. Phuong phép djt dubng Sng betbog cua CHLB Dfre:
Duéi diy dedng hao dit cée tfm betong 16t c6 ranh nhd & gilka,
ki dijt kbic Bng biing chit déo, chia diy khong khi nén. Dudng
kinh khiic 8ng déo tuong Gog viri dung Ong thit k&, Roi 40
bétbng 1ong xung quanh khic 8ng déo. Khi betdng da rdn, thdo

khong kbi, ldy Ong déo ra vd ding n6 dé dit 1iép.

91— Ding cdc vat ligu z8p, c6 nhitu I3 hdng nhé (thing
t ang)

a — Ch€ tao d8i tugng & dang xOp, thing tb ong hojc
sir dyng cdc thianh phiin phy & dang dé.

b — N&u d0i twgng da thing tb ong, trudc khi dua
vdo hoat d¢ng hdy tgm lip ddy cic 13 hdng bing mlt chit
th® nao dé.

31.1. Ddy hop dyng xid phong, bit khay Gp chéa ubng

nuée (khay c6 nhifu 10 hdng, nuéec roi v?i hoic thira db
chdy ngay gua khay xubng bét chira & dudi)...

31.2. Khi déng gach diy, nguvista thuOng d¢ moOt vai
16 hbng qua vién ggch dE khi nung gach chin déu.

31.3. DE cho thém vdo kim logi dang néng chiy céc chit
héa hoc chn thift, ngudi ta tim cdc chit 46 viao mt dyng
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cy thing tb ong lam bing vit lidu chju lira, i nhing né
vado kim losi 1dng.

32 — Thay d5i mdu sdc

a— Thay 4% miu sfc cda ddi tugng hojc cla mdi trudng
bén ngodi,

b— Thay dbi mdc 49 trong sult cia d6i twgng holc
cua mobi trudrng bén ngoai.

¢— Sir dyng thuGc miu d2 quan sét céc dBi tugog hofe
qui trinh binh thuedng khé thiy.

d— Sir dyng chft phéit quang.

32.1. Than bit mdy, bit bi trong suft ~— khOng c¥a
théo bdt ra vin bi€t myc cdn bao nhitu.

Séng ch¥ cia My : bing IAm tir vat ligu trong sult cho
phép theo ddi v&t thwong khodng cin théo bing.

32.2. Chj Le thi Minh Phuong, Vign duge litu, da cé
nhi®u thinh cbng trong vigc tgo céc mO hinh bénh trén gia
sic gin gi6ng nhr bénh clia ngudi thir nghifm bai thufc
treée khi sdn xufit hidng logt. Trong khi tgo m6 hlah viem
thin do vi tring bing phuong phip e chE nity qudn, kh8ng
¢6 dyng cy quan edt, chi di dung cdch tiem chft mau vio
tinh mach ldm nhé 13i ghu trinh tulln hodn cilia thgn (")

33— Thudt déng chdt

‘ Cée doi tegog tic dohg twong hd veéi d6i tugng da cho
phdi duge lAm tir chinh v§t liéu nhe 46 twrgng da cho hojc
c6 cdc tinh ch&t gia véi no.

33.1. ¢Han d6i d¥u* : Truée kia muBn hdn obi ép ha;
tryc sit v&i nhau, phdi cho mdt nim que han vao gira. Nhu

(1) Bin Tidn Phong 14, 20.3,1976
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th& 16n nhilu gue hin mi m6i hio lgi khéng b¥o vong lhm.
Viéen thidt k& By xdy dyog di c6 sing kifn khbng ding que
han, ma dung bai vong sdt ghn & hai tryc. Khi bao d§t bai
sit «dGi diurnhau, dliu trye ndy vira té6i vong st & tryc kia.
Hai vong sdt néng chly sé tgo mén mOi hdn réit chic (1)-

33.2. Bioh trr 6xi dic (binh Diua) thudrng c6 hai Iép,
gitta 13 chan khong d¥ cich nhi¢t: Lam th& ndo lfy duge
m@t t 6xi ra md khong d® cic cht khéc lda vio né?

Nfu cho nuéc néng hhwy khong khi néng vao khodng
tréng giGta hai 16p thanh, thi hdng mit chac khong, binh sé
thanh v0 dyng. Vi lai todn bf oxi trong binh @& bj néng lén,
ma ta chl cin lfy mot §t, cdn lai phdi gitr trong binh & th?
die. Cho Oog (d® bom khong khi néng qua) hofc diy dita
(d2 cho ddong din chyy ldm ndng diy) xuyén doc binh ciing
vy — toan b Oxi trong binh s2 néng len.

Thuft ddng chit mich ta céch gidi quy®t : cho 0xi nbng
vho (qua nfipbinh). Oxi & phln trén cda bloh & héa khi (va
vin 13 Oxi nguylan chit |) nhi®u hay it tdy theo lugng Oxi
néng duas vio,

34— Vit b6 vd tdi sinh cdc by phén

a— B0 phin ndo da thyc hién xong chfrc ning ciia minh
va trdr thinh thira, ckin phdi dege virt bd (hda tan, néng chdy,
bay hoi, phln &ng hoéa hoc...) hofic bi€n dgng ngay tromg

qud trinh Jam vile.
b— B® phén ndo lidn tye bj tidu hao cln phdi® dugce téi

sinh (phyc hdi) ngay trong qud trinh lAm vige.

34.1. Tén lira khi bft diu xufit phét thudrng rupg manh.
V1 viy d® cfc mdy do tinh vi khéi bj &nh hudng, ngudi ta
dit ching trong mot ch&t nhya bot. Chit ndy sau khi hodn

(1) Trikn lim sdng kifn céc co quan trung vong 1977 — 1978
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thainh chéc nling gidm chn clde minh, 8€ nhanh chéag bay
hei trong vii try.

Thuft 34 12 buée phit tridn ti€p theo céa thuft 15—
Ning dQog héa : d0i twgng thay ddi trong qué trinh hoat
dgng, nhung thay dbi mgnh hon. Mdy- bay cdnh cyp cénh
xde — dé IA thuft 15, tén lira vt bd cdc ting h& chic
ning — thuft 34,

34.2, Ngugce lgi véi thudt vat bd la thuft tdi sinh (phyc
hdi) cic bH phin.

Khi vin chuy®n bing phuwong phéip thiy lyc hin hyp
diu ép ¢ tinh axit v&i chfit liu mai mdn, thinh trong Ong
din bi mdn di rdt nhanh. LAm thém [&p 16t bén trong 13 mét
vife phirc tap, khé vad phdi ting duirng kinh ngodi cia Sng.
Ngutri ta di gidi quy&t nhu & bdi tod= 2 : tao ra & thinh
trong cua Ong mft lGp xi bdo v¥. MuOn th ci&r sau mdi kholng
thtri gian nhit dinh, ngudi ta lei cho vdo hdn h¢p diu ép
mQt lugng vira v8i. Nhue viy, thinh trong cda Ong lubn lubn
duge pad bing mft 16p xI, thi€t dign cla Sog nhd di khong
ding k& v1 I&p xi ndy mdn nhanh duéi tic ding cia hdn hgp.

36— Thay dii cde thong 8 1y — héa chda d5i tupng
a-—~ Thay dBi trgng thdi tdng hgp cia d&i tugng.
b— Thay ddi ndng do holic do sét.

¢— Thay dbi d9 déo.

d— Thay dbi nhiét 40, tht tich.

35.1. Séng ki€n cta CHLB Piéc: doan him phanh trén
dudng bing ha cinh 1A mgt tb¥ dai diiy chdt léng nhér,
trén pha mdt I6p chit déo day.
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35.2. D8 trfn 1in m(t chét khi v&i mét chit 1dng nhét,.
mudn qué trinh xay Ta phanh va dfu, ngudi ta héa kbi chit
léng nhét truée khi cho vdo mdy trfn.

35.3. Thyy Ditn dang thir nghi¢m m§t chft mGi c6 tic
dyng dap tdt lira nhanh hon nhiu so v&i nwée. Thanh phlin :
97% nuée, 1% diiu khodng, cdn 2% I bi€n dang léng dic
bi¢t cia polietilen. Khi chit ndy chgmivao vit néng, téc thi
tpo ra mQt ming mdng khéng cho Oxi qua. Lira bi dip tfit
nhanh gdp 30 lin so véi dung nuéc thudng.

36— St dung cdc qud trinh chuyén pha

Sir dung céc hifu Gng x3y ra trong cic qué trinh chuytn
pha .nhu : thay dbi the tich, thu hoje toa nhit, v.v...

36.1. Ta bitt mot hién tegng quen thujc trong vt 1§ :
nuée khi d6ng, bing sé né ra. Dya vao hifu (rog ndy, k¥ su
A.Badin (Lién X06) da eing ch@ ra logi emdy ép bing nuwée das.
Ding 4p suft bom nuGe vdo Ong c6 hai ddu bjt kin. Ong
dit trong khubn c6é sin oh@ng chd 161, 1dm. Sau d6 ha.nhiét
46 xung, nuéc trong Sng héa bing, no ra, ép thinh 8ng vao
kbubn. Bing cich fy c6 thk Jam cic dving gl trén thanh
8ng, dip cdc bich, vdu lip rdp...

36.2. Khi diung hai vanh L. dan hdi ndi hai dogn Ong,
ngudi ta cho vho gira hai vanh bit mt 16p hgp kim d& néng
chdy vi khi rdn lai thi n& ra, ddm bdo chd n8i kin va chic
chin.

37— Stt dyng sg ddn né nhift

g— Sir dyng tinh chdt din n& (hojc co lai) vl nhift cGa
vit ligu.

b— S&r dyng nhiPu vit liu v&i hé s0 din nd nhiét
khéc nhau.
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37.1. Séng kién béc vo binh dcqui (xem phin IKR). Néi
chung, néu hai ddi tegng gdn véi nhau, 18ng vio nhau... lam
bing hai logi vt liéu ¢ h¢ s6 din n& nhiet khic nhau, thi
c6 the tdch, thdo ching bdng cich nung néng cd hai t&i cing
mit nhi¢t d¢ nhat dinh.

37.2. Nhi¢u trudrng hop ta sir dung sy dan n& vi ohiet
cia mt d8i twgng dE tdc dOng len d0i tugng khic (d6i twgng
thir hai khOong thay dbi nhiét d9). Vi dy loi gidi bdi todn 5.

Khi cln thu duege m{t sy chuybn dich rit nhd, nhung
€m cia mdt ddi twgog ndo d6, ta nbi d8i twgng ndy véi mit
ruft kim logi, r8i nung néng hay IAm ngugi ruft kim logi
tiy theo ylu cliu c¥n cho ddi tvgng chuyin dong vE huéng
ndo.

38— Sw dung cdc chdt 6xi héa manh

: a— Thay khong khi theirng bing khong khi{ dgm (gidu
Oxi).

b— Thay khong khi dgm blng 6xi.

¢— Ding bléc xa ion li6a khong khi hodc 6xi.

d— Si&r dyng 6xi dd 620n héa.

e— Thay 0xi 8z6n héa (ho3c ion héa) blng 6zon.

38.1. Myc dich chinh cia cic thujt niy — ting mgnh
cuong d9 qud trinh Vi dy: ding khGng khi gidu 6xi nung
néng va thitu két cdc vit litu tdn sle: ding 8xi nguy8n chit
trong viéc cit cde loai thép chéng gl bing cung lira dién ;
ting cudong d§ qud trinh nung két quing bing cich ion héa
nhién ligu khi va chdt 6xi héa truée khi dwa vio 16p ligu, v.v...

38.2. Sing ch® cda Phép : ding 626n dift cdc vi sinh
vit trong diu m& va nhi teong Ngudi ta thdy cdc vi sinh
vat nay nhanh chét va khi th¥i tiét néng Ien, ching bit de
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bi phin héa. DEu m& bOi tron ttd nén mang tioh axit, mill
tdc dyng chng mdn. Khéng nhirog th&, ching bdc hoi lén
mii khé chju, thim chi nhi¥u trudng h¢p lim cho nhing
pgudi xung quanh bj dau mit hojc bi chim. Ozdn cho thdi
qua d¥u bOi tron sé tidu di¢t céc vt sinn v{t, Thi nghiém cho
thiy d& di¢t h@t vi sinh vit trong 2001 ohii tvong cin quing
10g 6z0n mbi ngdy dém. D&u bOi tron sé l8u phdi thay hon

gkp 5—7 l&n.
39— Thay dbi d¢ tro cia mbi trudng

a— Thay moi trudrng thOng thudng bing moi trrdng
trung hoa hay tro.

b— Tign haoh céc qué trinh trong chin khong.
Thuft ndy c6é th¥ coi 1A nguge lgi véi thugt 38,

89.1. Hi#n nay c6 rdt nhifu phuong phip phdng -vd chia
chdy. Vi dy, phdng chdy cho céc kho chia bdng, Lién X6 diing
khi tro d& ch® bi€n bOng trong qui trinh v§a chufy®a t&i kho.
(r Phdp ngudri ta ding byi tro tgo ra ohirng dém miy day
dic dip tdt cdc didm chdy diu...

39.2. Séng ch€ cia Nbhit — Kho thye phBm du6i nwrée :
cic loai hat, d& hOp, hoa qua, cd, ndm... dyng vho céec bao
chit déo, cho xufing ddy sBng hofec hS. Nhirng « td lgnh » ty
ahién ndy t6 ra rdt dadm bdo, gix dwgc nhiét 40 khong ddi
vi phlin ndo edch ly duoc véi khong khi.

40 — St dung cdc vdt ligu hpp thanh.

Thay cée vdt ligu thuiin nhft bing cdc vit lidu hep
thanh,

40.1. Vgt ligu hgp thanh — nhur tén goi cia né — la logi
vt ligu gm mt s3 thanh phin hgp nén, nhung ¢6 cdc tinh
chdt m mdi thinh phln khéng th® e6. Vi dy vit liéu thing
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tb ong c6 thE xem li hop thanh tir chdt rdn vd khong khi;
nhung cd chit rin vd khong khi néi rieng du khong c6 cdc
tinh chit nhe v§t ligu thing t5 ong.

MOt trong céc logi vit litu hgp thanh 1§ thi — tir chift
d@ néng chdy (vi dy hop kim Vut) vd cdec xo vt ligu chiu
lira (kh6é néng chdy). Loai vt liu nhur th€ d& néng chiy,
nhung khi ngudi lai rdt bén chie.

40.2, Nhitng séng ki€n obi tifng eta Huynh Ding En:

Khi anh bit diu nghién cofu 1d cOn (6t5), nhidu nguriri
cho la vidn vOng. Anh néi ¢« ChiGog ta phdi ty tin s& lam
du¢c cdi ma nhifu nrée khic khOng lam dirge ». 10 ndm say
sua tim t0i nghién cdu, anh d& ty difu ch@ ra mdt loai nhya
bakelit chiu dwge nhift d§ cdo, khong bi phd hiay trong cde
dung moi (xdng, déu...). Loai nhya pay thm vio s¢i ¢8i Nha
mdy d¢t Nam dinh thdi ra chiu duge 600°C cé the thay cho
s¢1 amiing dE ch@ tgo 14 cbn.

Mbangséc bing chat déo, mt chi ti€t phy tung, cla xe
benla Nhit Ban. Ngudi Nhat khi bin cho ta loai xe ndy da
n6i thing : Vist Nam chl c6 th® mua phy ting ndy cia ho ma
thoi. Trén th¥ gidi chua ¢é nude nio ngodi Nhit vd M¥ «in
xuflt dirgc losi mingxec d6. Huvoh Ping En dia ding mot
logi nhya hdn hgp g0m nhya nhi#t ciéng va nhya ohiét déo,
mft s8 chit phy gia thich hgp va.. vdi diém bau, sdn xuflt
ra mft logi mingxée gid thinh 75 ddng mbt- chiée, chay 1000
gio chura hong, trong khi dé cha Nhit phii s&r dung chit vii
la loai to nhdn tgo ch@ tir diu md, bin cho ta 270 dola mot
chidc, c¢6 chiéc chay 200 gitr da hong (7).

Nhiin xét

40 thudt ' sdng chi ¢o bdn gibng nhue b) d8 ogh® ciia
ngudi thg. Phu luc la bdng hwdng din sic dung bd d0 nghé nay

(1). Bsg Lao Bgng, 26.1.1978.
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sher thd ndo. Cde hamg trong bidng ghi céc chi sd clin phii
thay ddi (ting, gidm hodn thi¢n), cdc cdt — cic chl s8 kém
di t6i mGe khong tht chfp nhin dugc n€u dp dyng cic
phuong phdp quen biét. O mbdi 6 — giao cla cdc bdng vad céc
¢0t, ¢6 ghi cdc thujt séng ché nén thir ép dyng trong Trudrng
hgp da cho. Hi¢n nay Bdng hwéng din ndy vio dang tifp
tyc duge hodn thién. Bing méi nhét gdm 39 hang vad 39 cft
Mic di edn c6 mhirng 0 tedng Jroje chua ghi du, biog cling
di chl ra thd thut khfc phyc hon 1200 dgng méu thullo ky
thuft.

Trong héa hoe ta bidt hon 100 nguyén 0, cng thém céc
dbng vj cia chng. Nhung th¥ gi¢i hién thyc khOng phii chi
gdm vai trim don chdt nhe vy, md tréi lai, né vO cing
phong phia. Sy phong phd dé 1a do cdc nguyén td héa hoe
két hgp véi nhau, tgo thinh nhing eting» hgp chit cing lén
¢ cao ¥ cing phirc tap hon

Tuong ty nhw vy, trong thyc t&€ rdt it khi ta gip mit
thuit sdng ché ndo d6 ding ritng 1&, thulin tay. Vi dy don
gidn nhit—thuéc méL gip, ciing 1a sir dyng cd hai thuft : diu
tién, cdy thu6e didi chia lam nhiku dogn, sau d6 nhirng doan
ndy k&t hgp lgi v6i nhau. Tuy nhién Bing huéng din chi gyi
§ cho ta nhirng thuft sing ch® riéng lé. Vi vdy ngoai vife .
hidu 1o Lirng thudt séng ch& mt, ta com phdi bi¥t thém m{t
88 mbi lien hé don gidn gita cdc thugt d6. BR khi ching hgn
Bing goi ¥ clin dp dyng thudt 1 — Phin chis, thl ¢6 thE hidu *
ngay : diiu tién 12 phidn chia, sau d6 phdi k& hgp cac phin
di phan chia vd cfng thém cdi gi d6 nira d¥ gln ndi céc
phin ndy thanh mQt thg th6ng nhit. =z

(F trén ta da thdy hai thu§t Phdns chia-vd Két hyp (go
thanh mQt cip ¢« thuft — nguge thujtr. Néi chung bat k¥
thugt ndo ciing c6 thé tim thdy thuft tuong (ng d& tao thanh
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cip © thujt — nguge thuft » virt bd — tdi sinh cdc by phin,
chdt lugng. dia phuong (khong ding chdt) — dBng chit, hoat
dgng tulin hodn — lién tyc, sir dyng cdc chdt 0xi héa manh —
moi trrdrng tro... Di€u ndy khéng ¢6 gi ngac nhién, vi nhe ta
bi€t cdc miu thudn I§ hoe d¥u phin dnh yéu cju hai mit: ddi
tegog phdi ¢é tinh chdt vd phdi cé phin tinh chit (chuy¥n
djog vd bit d)ng, din difn v cdch di¢n...). «O khéas hai mit
nén ¢chiav ciing phdi hai mjt: cic cfp <thuft — ngwge thugts
nhue viy chic chin sé thich Gng tét hon tirng thugt ritng &

Neu ti€p tyc so sdnh véi héa hoc thi cde c¥p thujt —dé Ia
nhirng phin tir don gidn nbdt Oj, Nj, Ha... Ti€p dén I nhing
hgp chdt tao thanh tit nhiu phin tir khic nhau. Céc thujt
sing ch& ciing vy : sing ch¥ cdng & mée cao, ¢+ by db nghe »
sir dyog trong d6 cing phiée tap. Ban doc sé thdy ro didu
ndy qua phin bdi tip duéi diy. Nhiu tredng hop I¥i gidi
1a gy phdi hgp tdi tinh cla cd m6t he thGng cde thufit séng
ch¥, trong dé khong th® 50 di bat c¢ mOt thujt ndo (gidng
nhu trong héa hoc : HySO; vA HiSOy ¢6 tinh chilt khée nhau
vd cho cic pidn Gng khdc nhau).

Chinh vi vy ma céc thugt séng ché kliong the thay thd
vifc phin tich tirng buéc va gidi bai todn theo ARIZ Ching
chi 1A m{t b® phin cfu thinh cia ARIZ. Vi dy, nu han ché
& bing sir dyng cdc thujt sdng ch® co bdn, thi k'.i néi tphén
chia®, ta chi bift phdi tim cich nio d6 phén chia d3i tugng,
cdn cy thd phin chia nhu th¥ ndo — chwa 15, danh phii doén.
Nhung n€u phin tich theo ARIZ, ta tim dugc miu thuin 1§
hoc ¢ d3i tegng phdi néng v phdi khoog néng ¥, thi ro ring
cin chia ddi twgng ldm hai phin -- mt phln néng, phin kia
khong.
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Tém lgi, céc thuft sing ¢h& vd edc k&€t hgp cla ching
tgo nén mt hé thOng nhi¥u ting. Ting duwéi cling — 46 A
nhing thuft sdag ch? riéng & so clp. Tdng hai — nhGng
thugt do0i, mgnh hon (kitu ¢ thuft — nguwge thust ). Tiog ba
— céc kft hgp phire tap gitta edc thujt dbi vd cdc thujt so
cdp. Hifn nay ngudi ta dang tifn bdnh nghitn cGu céc ket
hgp & ting ba vdo cao hon nira 48 xdy dyog miu gidi tirng

Iép cdc bhi todn sdng chi.
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PHAN NAM

BAI TAP

Gifng nhu mei cOng cy khéc, kit qud ARIZ dem lgi phy
thudc nhiéu vao k¥ nding sitr duyng n6. KhOng nén nghi ring,
chi clin dge xong viin bdn ARIZ Ia di c6 th® gidi duge bit
cir bdi todn ndo. tN€u c& diang trén b md hgc boi thi sé
ching bao gir biét hoi . Mudn boi gidi, ngodi viéc nim virng
cac quy tic boi 10i, cdn phdi ty minh nhdy xulng ao ma tgp.
ARIZ ciing thé: mufn duwong diu duge v&i nhirng bii todn
khé, khoag ¢6 cdch ndo khde 1a phdi rén luyén ki niing, tich
ciye gidi nhiBu bai todn cy thE: Mgt sd bai t§p trinh bay duéi
ddy chinh 1A nbim giip ban dgc thyc tdp vin dung ARIZ,

Cin n6i truée dB bgn doc yén tdm rdng, tdt cd cdc bai
tip ndy d8u khOong doi hdi phdi c¢6 chuyén moOn gi hét, chi
cin big€t cic ki€n thire & truerng phd thOng.” Di¥m nke : khi
xém dE bai, ban doc kh6ng nén thic méc d& ra chva 16 ring,
thidu chinh xdc. Trong thye t€ bao gid cling v@y, n€u bii
todin sdng ch® did dat ra o rang, chinh xdc, thl 1¥i gidi 13p
ticc thdy ngey. Gidi bdi fodn chinh A qud trinh tirng buéc
chinh xdc héa cdic difu kién: tir mft tinh huBng. rdt chung
rit ra bai todn, r8i chuy®n sang m& hinh b2i todn, va cudi
cung |A miu thufin 1§ hoc chéra trong m06 hinh d6. Sy sdng
tgo chinh 1 th® hién & chd tir mdt céch phéit bitu khbog rd
rang hogc thim chi sai, di den duge cdch phdt bidu ding,
sang sua.

Ban doc tuy8t d8i khOng xem Iri gidi ngay, tim cédch
doan hole lgi thit h&t phwong dn ndy d@n phuong &n khic.
Muyc dich cia ta & d8y khOng phdi 4 bi€t l¥i gidi, mi [A t@p
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luyén phong cich tr duy theo ARIZ. O hliu hét cic bai todo
ching t6i sé ¢hi dwa ra mot phwong én gidi, vd ciing chi
trinh bdy theo cdc phin 2, 3, 4 cia ARIZ. Tuy mhién ban
doc clin gidi tir diu d&n cubi theo tdt cd cde bubc. Tirng
buée phdi duge thye hitn k§ leirog, <8 glng suy nghi tim
ra nhirng cAu trd Wi chinh xdc, dgc ddo. 1Am sa0 mbi buéc
lgi ni&r ra them dugec mét difu gl 46 méi, bt ogd. Dud trinh
gidi cin dAm blo mach logic chit chi, bude sau 1d sy phit
tribn tip tyc vA tdt y€u cida buéc trude. Chl khi ndo gidi
xong bdi todn theo tdt cd cdc buéc, méi oén tham khio, so
sinh v&i i gidi trong sdch.

Ta bét d%u tir bdi todn don gidn nhit.

Bai todn 8 ()

Néu cho thém khéng khi vao bE nubi cd, thi v&i mit
loong nude khong 16n, ¢6 the nudi duge khi nhidu cd nhd.
Vi viy tir lau ngudi ta di ndy ra § nghi dp dyng bién phip
twong ty JB ting mit 40 cd nudi & cédc mo, hd... Tuy nhién,
bien phép ndy td ra khong kinh t€: chl mot it khbng khi
kip hda tan trong nuée, edn phlin 16n lgi bSc hoi trd& v& khi
quy¥n. B8 v&i b® nubi cd trong nha difu ndy khéng ding
ngai — chl cin mft mbto nhd e gidi quydt duge vin dE.
Nhung & cdc ag hb, quy mb6 hodn todn khic, xungz quanh
mdi ao th3 cd s phdi b0 tri nhirng miy nén khi cbog sult
l6n, ctng thém cd mft he thGng Ong din...

Chn d¢ xuft phirong phdp khic — khBng phic top, kinh
\& va tdt nhitn, khéng 1dm ch&t cd (ching han khOng nen sir
Jung cdc chdt héa hoc d& gdy phin Gng tiach Oxi).

Bai toin ndy don gidn. Ban hiy gidi tryc tidp blog Baug
str dung cdc thuit sing ch@ co bin (kh6ng phln tich tirng
hirre theo ARIZ).

B S & I

(1) O Phlin ba ta d3 ddnh s& d¢n B2 tedn 7.

'
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Loi pidi. Ta clin 6 trong 20, hé chita nwée cing nhitu
Oxi cdng t6t (mirc 16t cung IA bio hod 6xi). Nhue viv ta mudn
ting lugng chdt the (6xi). Theo bing, d6 1a dong 26. Gik sir
d€ cd nhiéu O8xi téi mie bio hod, ta ding phuong phip quen
biét : teén blr djt mft wvidy nén kbi cuc manh, duéi diy hd
b8 tri ede duetrng Oog, va bum vdo nwdc thit nhitu 6xi (hay
khong khi). Lugng Oxi trong nwée tdng lén, nhung thidt bj
nhyr viy rd rang qud phic ‘h;zp. Theo bing, 46 Ia cft 36. Cic
thudt sdng ché& ghi trong 0 tuong tng: 3,13: 27.10.

Néu ding cic chdt héa hgc, thi ching 13 ngudn cung
cldp 6xi, nhung déng théi ciog la nguyén nhin lAm nhiém
bAin nuwde. CGt 31 — «Cde tde nhin ¢é hqgi sinh ra bdi chinh
dde twegng» Cdc thuft: 3,35 ; 40,39.

Cé th ti€p cfn bdi tedn theo huéng khic: Ta muln
gidm bwepng chde thd mar mdt (dong 23) — va bi thiét &
legng chdt thE (6xi hay khong khi) hod tan trong nueée (et
26). Cde thuojt: 6,3; 10,24. Hodc: han ch€ legnp chdt the
mit mat bing phwong phép quen bigt (gidm tdc d§ bom khong
khi nén), ta s& b} thiét v& alng sudt (cOt 39). Cic thuit : 28,
35, 10, 23.

Nhe viv, bing nhifu [5a nhic ta 4p denpg thuiat 3 —
Chat legng dia’ phuong va thuit 10 — Thye hién tir trude
Tir dly 6 the di d&n i gidi: Ldy trade mc lugng nude
va tao di€u kign thudn lgi cho né hod tan 6xi. D6 chinh I
ndi cung sing ch& =d 168073 ciia Lién X60: Dung dp sufl
phun 0xi vio m§t dung tich neée khong lén lam, sau dé due
lvgng nuéc di bao hod 6xi ndy xuBng mai diy hB. Trude
khi 0xi € ndi 1én» khOng kip hod tan; by gior ndé cé dir thini
gian d® ho2 tan h&t trong nuée ho.

Badi todn 9. Trong khai thic md trweéec diy, 2 phat chi
cin cho nd 10 qui min dién. Vi vdy nguoi cOng nhin kip
déng bing tay cdc cbng tic ndi véi kip nd. Nhung trong ditu
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kion hién nay trong vong 0,6 gidy phai déng 40 cOng tic,
khofing thiri gian' gitra hai trdi nd khéng bdng nhau v& mbi
I%n lgi thay dbi. Vi dy sau khi trdi s6 1 nd dugc 0,01 gy
phii dén trdi s6 2, r6i 0,02 gidy sau d&n trdi s& 3... Lin khdc,
trdi s6 2 phdi nl sau khi trdi 3 1 od dugce 0,03 gidy... Do
thi nd ciin ddm bdo v&i d§ chinh xdc 0.001 gidy,

Clhn tim phuong phip déng cOng tic thjt don gidn,
chic chin v2 chinh xdc.

Lii gidi. 2.0. Cho h¢ thSng gbm 40 cip ddy din (cOng
tdc) va 40 ccdi déng» (hofic mlt tcdi déng» di dQng). Khé
dong duge cdc cOng tic theo db thi.

(Cé thd thdy ngay khOng cln xét cdc kip min. Bii todn
yéu cliu déng céc cOng tde, cdn doog dign di ddu — khéng
thinh viAn dE).

2.2, «(C4i dong? — cic cdng téc.
2.3. 1 — «Céi déng? diopg duge cic cOng tic.
2 — ¢ Cai déng» khong theo didng dugce db thi cho truée,

2.4. Mo hinh bai todn : Cho tcdi déng? v cdc cbng tic.
t Cdi déng? déng dwrge cdc cbog tic nhueng khong theo ding
dwge db thi cho truéec.

3.1. « Céi déng». (Trong difu ki¢n bai todn cOng tic —
d6 chl 12 Lai d5u ddy din dang clin dong lgi. Ta khOng thay
duge ddy din — dlng ndo ciing phdi c6 mdt cdi gi do din di¢n,
Con € cdi déng» thi thay dbi th€ ndo ciing dige. Néu & ddy
chon ¢ méi trutrng bén ngodi? thi d&n buée 3.3 s& xufit hién
phiin moi truirog gilra céc cOng the, Tidp theo lUi gidi sé
gibng trudng hgp chon tcdi déng?).

3.2. IKR :«Cdi déng ty nbé ndi cdc cbng tic chinh xac

theo d5 thi.
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3.3. Phin di d0og cila «céi déng». (¢ Céi déng? cé thd
gdm phin di ding di nbi cdc cOng téc, va phlo ding yia
mlt chd. Phin khong nbi dugc cic cbmg thc chinh xdc theo

d3 thj la phia di déng).

3.4. a) D ty ndi duge cic cong the, phln ndy phid ty
chuyta déng, khdng c6 lye nio bén ngodi te dQng vio nira.

b) D? chuy®n déng cda né chinh xfec thes 43 thi cho

trwde, phdi ¢ mOt lyc ¢ didu khiln» chuy®n d0ng &6.

3.5. a) Phin di d0og cha ¢cdl déng>» phdi khOng chju
tdc dOng ciia mit lyc ndo nira d8 chuydn d0ng xdy ra [A ty
né, va phli ehju tdc dOng cda clyc difu khifn» 2 chuydn

dQog clia né chinh xdc theo ddé thi.
b) Lyc difu khikn phdi c6 v3 phdi khong cd.

sé duge gidi quyft nfu lyc didu

M@t trong nhirng lue don gidn
nhit md ¢cdl déng? «ty» ¢6 —
lrong lye,” giy nén chuyBn ddng
roi Ly do. Quy luft cia chuydn
d0ng ndy ta vi€t, vi vfy c6é the
dim bdo chinh xdc theo d6 thi.

4.4, [y mOt 6ng chin khong.
MOt vat roi ty do trong Ong sé
déng céec chng tic. PE dim bdo
theo d4 thi, ta laie »™¢a edng tic
doc theo thinh Bng, mbi 12n chi a6i v&i mect mbhGng cOng
the cin thirt {(hah 11)

Hiak 11
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4.1 — 4.2, Miu thula Iy hoe

khi2n la do chinh ¢cai déng® sinh
ra hoie c6 sin trong ty nhién:

5.3. Lui gidi nhin dugc trung véi IKR :

«Cdi déng» ty né nbi cac cOng tic theo d8 thj. Nhung
com 40 chinh xdc? Khi roi v§t ning ¢ cham vao l{',ﬁl: r.:ﬂng-
the (mic du chl 13 shing diu diy din) va it nhiéu se'l:u
cin L, sy roi ty do khong duge hoin todn dim bdo. NEu
dung 40 Oog v6i d§ dii khic nhau, ta trdnh durgc ma sét
(¢cong tc s& chl & day Gag), nhung nhu viy phtrc tap.
Thay <Ong tic bing nhing cufn cam cyc ahd, vt Ping
bing nam chdmn? Via con ma sit gitra npam chim véi t:f:
dudrng lye cia dong dign trong cée cubn cim. Phuong phdp
quang hge cing phéc tap.

Nhuge didm trong liri gidi khoug khic phyc dugc nga}':
1a hiy coi didy la mdt Dbai toan va gidi tir buoe 2.1 Qul
trinh phin tich s& din dfa miu thuin |y hoc: Trong kht
chuydn dOng ¢cdi déng? (chinh xéc hon — doan ring nhit
ctia n6) phdi chgm vao «Ong tic d&
ndi mgch, va phdi khOng cham vao
cong the, d& khoi sinh ra ma’sit can.
Cé tht khir bing cdch phin chia trong
khong gian: Trong khi chuyén d{ng,
mOt phlin <cdi déng? cham vao cOng
the, phiin kia khong, phin chgm sé
dirng lai, khbng chuy®n d¢ng nfra,
phin khOng chsm tifp tyc roi lu:
do. Ta di d€n loi gidi : lAm ¢cdi
déng? hinh chir V véi nhifu nile
Khi roi céc cip cong tde (cing &
duwéi chng dai hon) sé chi gi lgi
tnidch cha minh (hish 12).

Cé th tryc ti€p sir dymg bing cic thu§t sing ch€ co
bin. Ta cin ting d¢ chinh zdc cua qua trinh (ddng 29). Céc
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phuong phdp que: bid& (ding 40 8ng c6 d0 dii khic nbau,
phuong phdp d . tir, quang hoc...) d¥u phiec tap (et 36)
Ciac thoft 26, 2, 18. Thuft 2 — Tich khoi 4% tegng phin
ckn trér (phin «cdi déng’ chgm vdo cong tde).

Bdi todin 10. B¥ c6 phoi gd diung cho sin xuflt gilly,
nguii ta chit cdy, ldy phlin thin, bée vd (bing mdy), gb cdn
lai dem bim nhd (bing médy) thinh phoi. Tat nhiéa <& kinh
t¢ hon n€u khong diung phin thin ecdy Iam phoi (diy I
nguyén li¢u quy), ma ding phin trén — cdc cAnh nhinh
Nhung cinh, nhénh thudsg cong queo, khéng maiy nao bée
v0 ching duqrt.rh'l.’h néu dem bim nhd cinh, nhanh thanh
phoi, thi & thu duge m@t hdn hgp phoi gd va phoi ¥
(lrgog phoi nira gb nira vé edn khong ding kb, o6 tht bd
qua). Trong hdn hgp ndy thudng c¢6 téi 15--20% phoi vo
mA nguyén lifu d8 sdn kult gidy eh! duge chira khoug
qud 1% vo.

Bai todn ddt ra: Lam thé uio tich duyc phoi v khdi
phoi gd? Kich thuée cic phoi nhuy nbou (10mm) hinh deng
nhir nhau, ty trong nhe nhau.

Loi gidi. 2.1. Cho hé¢ thdng gdm phoi vd phoi gd. Khé
tdch phoi vo kkoi phoi gb.

2.2. Phoi vo vk phoi gb dbu 13 cic skn phlim ty nhidn,
khOng trye li€p twong téc véi nhau. Ta chuybs xuling
buéc 3.1.

3. RG ring clin chgn méi treorng bés BROiti.

3.2, IKR. MOi truong bén ngodi ty né tich phoi vo
khoi hda hgp véi phoi gd.

3.3. Phin mbi tredng ben ngodi khong thue hitn dugc
host dng yéu cdu 13 phin gidp lia v&i phoi vd. Cé thi vé
phin d6 la nhing tthing ngudi nhds.. Tdt ci vin 4E 1 &
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chi ta clin 43 nhimg sthing ngu®i nhd» ndy chi tém bt vd

kéo cie phoi vo ra.. |
3.4.a) Nhing «hing nguwi nhé» phii tom céc phoi vd

4t mang ra khoi hon hep.

b) Nhirng cthing nguii nhot phdi khong K
vo dt khoi 16m ohiim <& cic phoi go vl hai phoi ndy khbng

6imn edc phoi

khic nhau bao nhiéu. |
3.5.a) Nhirng tthisg nguwdi nhoér phdi tom eic !:rhn: vh
4 mang ra khoi hdon hgp va phdi khdng t6m cdic phoi vo d¥

khoi 16m nhim ci céc phoi gd.
b) Nheng tthing nguiri nhd? phai tém va phidi khOng

tom cie phoi vd.

4.1. Mau thuin 1§ hoc néu & 3.5b eo thE k‘hir bing C-‘l'.'.h.
phiin chia theo thoi Rgian: nhitng ¢thing ngudi nhﬁl‘phh
nrée khi chiing hboa lin véi edc phoi gd,

16 cie phoi vo L . .
4 uhd thanh phoi.

e 1 truée khi canh, nhénh bi bim

Khi d6 ban ngoti hoin todn chi 6 VO v;‘i_ ta dé ttﬁmlir
duge né. Thye tinh, mbi tririrng bén agodi kh?ng r:hl' phi:
«w6m bit» vo, mia con phii tkéo? n6 ra. Tir dé ni?r sinh y
nghi: «ém* ldy vé truwée (treée khi bim thanh phoi), d& rbi

sau d6 (sau khi bim thianh phoi) tkéo* no ra.

4.3. Tu cin giam lwgng gd mdt di -—‘dbnﬂ 23 trong
bang. Néu lam theo phuoog phip thong thu*ung.. chﬁng. l:‘;n
huy dong ngudi lge vo ra, ta 8¢ mit qud nfntu thori gian
(c6t 25), ndng sudt gidm qud mire (cht 39): Hai 8 twong (rng
ghi cic thujt 15, 18, 35, 10; 28, 35, 10, '23. Trong Iui tl:ugt
l3p lai c6 thuft 10. Thye hign tir trrde, tring voi ¥y &
beée 4-1. Khi xét thuit 10, ta da chi ¢ nén dua vaio mt
chdt th® ndo d6 nhay chm véi tac d6ng clia trurng mi ta

sé sir dyng- Truedng gi? Thult 28 ggi ¥ cho ta sir dyng

(ewdrng dien tir va chidt nhgy cdm vé&i no la siit tir
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4.4, Phétr mit 16p mdn i y
g bot sft 1ir Jen vy tnrde ki
bim cdnh vd nhénh thinh phoi. Chl cln vii hat sde tir tr!:
mOi miu v 1a 43 ¥ sau d6 phin bi8t né véi phoi g9d.

Bdi todn 11. Nguiri ta
ngodi cdéc sin phim hinh tr
chit déo. Néu mdy xi son

ding miy xi son d& son mit
u, kich thuée trung binh, bing

m& h&t cong sudt, sin phim tire
thi duege phi mét 16p son ddy, nhung khéng ddu va lai l3u

khd. N&u 4% miy xi son & mic yfu nhdt, qud trinh son sé

kf’u d'ii 30 10 g1y vA ta 6 tht d:¥u khidn duge: d& dang
xdc dinh thiri didm khong cdn echd ndo chua son v chwra eé

chd ndo son diay qué. Nhung nhue viy ndng sufit sé tyt bin

Flirong phip dién tinh trong treérng hgp ndy khing tic
dyng. Khong duee eho cde chidt phy khic vio sirn

Hoi phidi lam th€ pio?

Lo gids. 2,2, Sin phdm — hinh try (theo quy tdc 4 ta
h‘fr mQt hinh tru). Cong ey (phlin cOng cy trirc tidp twong
tac v&i san phlim) — son. My phun khéng ¢6 son s@ khibng
trong tac voi sdn phlim, vi vgy khOng tham gia vao cip
thinh phin xung d¢t. Ditu d6 o6 onghia |a ta phdi tim eich

son d’} chidt lugng yéu clu bing mOt méy phun t4i, thim chi
dfn méc t6i nhit — khong 6 mdy phun,

Nhw di¥u ki¢n bdi todn, son ¢6 thd rit phidy hodc rdt it.
Theo-quy tde 3 ta l&y phueong dn tnhifyy.

Cip thanh ph¥n xung d6t: hiah try va

16n (thira thai). ot fugog son

2.3.1. Lugng son 160 dé ding vd nhanh chéng phd duge
hinh try (d3 son 18n hinh try hojc thd hinh try vio thiing son).

2 — Lwy¢ng son lén to thinh tréa hinh try 16p son thira,
Thye chiit bAi tedn quy vE vide khir bd nhin

g8 ¢hd son

thira (ddng hom Ia khong phdi b8 hin &, md lim sao dd
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Jwgng son thira lai trd v? thung). Theo l0gic thong thuirng,
An b ging khong 1go ra 16p son thira: tai sao phdi tso r,
d2 r5i lgi khir bo di?.. Nhung logie eia ARIZ khic: son
diy rft dé dang vAd nhanh chéng, duoe, 1a S& son ddy. Vin
dE cdon lai 12 lam sao ldy I6p son thira di__ BAi todn fson thé
ndo cho t6t?% duge thay bling bai todn tB6 bét son di thé
nao cho tf»,

2 4. M8 hinh bdi todn: Cho sdn phim hinh try va mgt
lrgng son 16n. Lugng son lén dé ding phi [2n sin phim,
nhwrog dbng thiri né teo thdnh Iép son thira.

3.1. Ca hai thanh phin d&u khé thay dbi (di¢u kifn bai
toin khong cho thay dbi son). Ta ldy mbi trutrng ben npoai-

3.2, IKR: \N6i trweong ben ngodi ty né khir bd nhirng
ehly son thira trén sdn phlm, mic di soo dua vao véi mt
khdi lugng 16n (thira thai).

3.3 C6 tht vé hinh try véi mot I6p son diy, khOng
dFu vd ddnh diu lugt son thira (hinh -13a). Cé6 thd ip dyng
phuong phip mo hinh héa bing nhirng tthing ngudi nhods —
hinh 13b, (tmdi trwirng ben ngoair ddy la gi ta chia rd).
Trong c& hai tewdng hgp, phiin clin tich ra 4 chd ¢6 16p
son thira.

- W -

:
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3.4. Ti€p theo, qui trinh giki phy thu§e vho rife ta thye

hitn bude 3.3 nhr thE nio.
Vé&i hinh 13a:
a) D ldy lrgt son thira di efin ¢& mt lye ndo do.

b) Lye pay khong lgi holc thidm chi ¢d hai. VI sno? Co

lé d& n6 khdi 1y di €A IGp sun clin gilr lgi.
Vi hinh 13b:

a) DE diy vhing tthing ngudit thira di cln 6 m@t lyc;
b) Lye ndyv khong lgi vl né eé6 tht kéo theo cd nhlog

thipg nguiir o 4t b€ mil sdn phim.

Teén hinh v& ubi 1&n mat diic ditm quan trong : cic phiin
{ir son litn he vol nhau vh hon th€ nira, caec mdi litn he ndy

hang miong nhi, Nhitng phiin tie ochinhs badm vio mit sdn

ohlim con nhing-phiin t&r thirar thi bim 18y nhau. Lyc litn

két khac nhau nghia la ¢ d%u hitu i phén bi¢t nhiéng phip
tie ethira? véi nhng phin ti relinh®

3.5. Mau thuin ¥ hoc . o) PhEn mbdi trudng bén nROAI
di chi & buée 3.3 phii tic dng 18n 16p son thira dF diy
a6 di, vi phdi khong tic dOng l&n l6p son thira d2 khoi kéo
theo lGp son cln gilr Igi.

b) Phin moli trudrug bin ngodi néi trén phdi cé tdc dlng
vd khOng tdc ding.

4.1. Ro rang phdi phdn chia cdc tinh chit d0i I§p trong
khong gian : Phin m6i tredng bén ngodi phdi c6 tic ding len
|6p son thira vA phdi khong tic d9ng lén 16p son cln gilr lgi.

Trudorng lye tdc d0ng & ddy phdi 1A trudng gl d® thda
min yéu clu trén? Trnring dign bl logi trir theo didu kign
bhi todn, trudrng tir cing viy (son vda sin phim d¥u khdng
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¢6 tir tinh, ta khong dugc phép cho thém cic chft phy)-
Tredng hip din khong cho \wong téc cin thigt, Cdn lai hes
truedng quen thufe — tnrng nhiét v truong co hoc. Tr.u'trng
ahitt c6 th® lam hong son. Trong trerng ¢o hoc phii qlu*.n
son vio qui dao chuy¥n dgng d& diy, hit I6p son thira di
Lye co hoc phdi yéu & bE mit séin phlim, va phdi manh &
ahtng 16p sun xa hon. Dikm lai eic hi¢u Gng co hoe, ta
thily sir dyng luc ly tdm & day dat ytu civ hon ed. Ngudi
ta nhiing sdn phim vio b¥ son va quay: Lyc ly tim aé tquidng?
nheng ¢hd son thira di. Chét lwgng son duge ddm bio bing
cich difu chinh 8 vdng (vdn tdc) quay. Cing mot lic c6 the
<on phitu sdn phim (sing ch® 242714 Lién X0).

Bai todn 12. MOt nha mdy ch@ tao cdc hinh nén cyt rdng
bing kim logi. Céc hinh nén cyt c6 kich thwéc khic nhau,
vh d8i vé&i bai tokn ditu ndy khdng quam trong. Tuy nhién
db xdc dinh, ta Wy chi€u cao Im, dudng kinh ddy dudi 0,7m,
diy trén 0,4m vad thanh day Jem.

Sau khi ch€ tgo cin kibm tra kich thude va hioh dang
khoang trong eua hinh nén. Mubn vy nguod ta lin lugt
|y céc vdog khubn dudog kinh khéc nhau uém thir vdo
trong hinh nén — mdi thigt di¢a cé mot vong khubn ribng.
N&€u vong khuon khép im, tic ld chd Ky thi¥t dién d*l yéu
ciu, néu cdn khe h& 13 chua dat.

Cang wém nhitu vdng khudn — chng kifm tra dewge
chinh xde. Nhwng mbi lin vom phe viy cling kh4 l&u, nén
cing nhibu vdong khudn, qué trinh kidm tra cing kéo dai vd
phirc tgp.

PE xufit ciis bgn?

L¥i gidi. 2.1, Cho b¢ théng gdbm hinh nén rbng v b
cke vong khudn., Kidm tra hink néan bing céc vdng khubn
khé vi lou.
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- B Slin phdm — hinh nén rdng, va cbng cy d¥ kidm
tra -— bf cic vdng khudn, 1$p nén cip thanh phlin xung dot.

2.3. 1-— Cdc vong khubn hi¢n ¢6 wém vio hinh nén khé
vd liu, nén nfu diing it vong khuOn thi kitm tra khOng chinh
xdc, ma ding shitu vong khu6n thi qud trinh kitm tra phic
tap va kéo dai.

2. Cde vong khubn phdi lam sao dé ding shanh chéng
udm duge vio hinh nén, d& mie dix nhiku vong khuOn (dém
bdo ki¥m tra chinh xdc), quéd trinh kidm tra vin don gida va
nhanh chong.

24 M6 hinh bai todn : Cho hinh nén ring via b0 cdc
vong khuon. Cée vong khudn w6 vio hinh nén khé va ldu,
nén néu ding it vong khudn thi kidm tra kiwdong chinh xdc
ma diung nhiéu vong khuén thi qua trinh kidm tra phuc tap
va kéo dai.

3.1. Ta ¢6 thE thay dbi vong khuén, hay néi ding hon
Id chdt iigu lAm vong khudn, vi hinh dang vi kicl thude cua
ching la cho truée, khong the thay dbl duge.

3.2. IKR : Cie vbug khudn ty .ching Bin legt xuft hin
& vi tri cia minh va thOng bio v2 do chinh xdc cia thidt

di¢n hinh non.

Ta thiy IKR gdm hai hoat d9ng. Néi chung trong nhirng
trurng hgp nidy cim chia bii toin thinh hai bai todn phd :
Cic vong khubn ty ching xudt hi¢n vi (sau d6), ty ching
thong béo.

3.2. C4c vdong khudn ty ching xuft hitn & vi tri cia minh.

3.3. Mbi vong khuOn néi rieng khong th® thye hitn drge
hogt dfng yéu ciiu : né khong bifs tir chuyEn tir thi&t dién
ndy sang thi®t di¢n khde, vi viy phdi o lvgt wém djs
nhifu vdng khubn.

124

Cé tht phét bidu chinh xdc hon (§f nay d& <6 & buéc
3.1): Vong khudn khong thyc hi¢n duge hogt dfng ylu ciu
1A do chfit lidu 1dm nén né — chit ligu 46 khong biZt ty xuft
hi¢n & vi tri thet nim ngang. Vé&i cdch phdt bitu nhu viy
sé dé ding di dén i gidi. Vi chl c6 mQt chit th® (ding
hon — mQt trgng thii chft thY) cho ta mjt phing ngang gin
nhur tuy8t d6i — &6 1a chit 16ng. Céc wdng khuda phdi dugc
lim bing chit 16ng.

3.4. o) Vdng khudn phdi bidt ty chuy¥n tir thi#t di¢n nay
sang thi€t di¢r khéc, tire phdi bift co din, khoag cing rin,
dk 48 ding chifm vj tri clia minh.

b) Vong khubn phdi cing rin d8 gid ding kich thuée
yéu clu,

3.5 a) Vong khubn phdi biét co din 4 d& ding chifm
vi tri eda minh, va phdi cing rin & gid ding kich thuéc

yéu clu.
b) Vong khub6n phdi eung rin va phdi kh8ng cirng rin.

4.1. Ta phin chia cic tinh ch&t d6i I§p theo thoi gian :
vong khudn lic khong etng rén, lic lai cirng rip.

Mubn thé, ta dung vdng khubn bing nuéc — d§t hink
nén ding trong bt nwrde. Thim chi khOng cin héa bing. lép
nuGc Gng v6i thi€t dién cln kidm tra, chi cla sao cho. bd
khdi bi rung d9ng. Didu chinh mye nwée, te & nhia dugce

cic thi#t dién khdic nhou.

Nhu v8y cdn lgi phin thG hei cia bdi todn : [Am sao &3
cic vong khudn ty ching thOong béo xem thift difn dang do
¢6 phir hgp véi kich thudc thiét ké hay khong.

Néi chung, khi gidi cdc todn v& do [wong, e mdt nguyén
tic phd bién : khong 6ife banh do dac tryc tifp ngay trén
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d6i tuyng, ma ding bin seo (copi) cia n6 - hinh béng, dnh Tri li nhirng cdu hoi mhy, cic nhin vitga thi aghifm

uhuﬂ, &nd guong, ddu vEt.. D3i tegng clin do cé the qud 1¢n bat k ndng, mua, ngly, dém, phéi ngi?i hing gn'tr dmﬁ': nl;lrllg-
hofec qud nhd, hoge ndin & vj tri kh8ng thudn tién cho vide Lo sau lanh léo, ti€a hanh loat phén tich theo kiu thd :,,5 nﬁi;
do dgc, hode qud néag.. Bing cich chuy®n sang lam vigc véi Ldy mft it nhién ligu trong ﬂng din ra, dd :rﬁu binh c .
bdn sao, ta #% trinh duge tdt ek cde khé khin trén, c6 diku mOt cai phao, Bi cin cir vio mirc nt:im nbi c'ul p?w f“i :.m:
ki¢n d8 co khi héa-vd ty d@ng héa qua trinh do dac. dinh t¥ trong clia nhign liu. Nhirng t¥ trong cac logi nhién ligu

nhe chéoh lgch nhau khong ding kB, vl viy rit k!lé ¢ t6m
bit » duge chd chuydn giso cua ching. Ké& quid, mdi chu k¥
vidn chuy®n, chi riegng mot dutrng 6ng c& trung binh (dudng

{ £t ttr 800 dén 1200 tdn nguyén chit 1in v&i cée
ta s¢ duge logt hinh dbng t&m. DGi chi€u anh chyp v&i kich o gl

thuGe thiét k€, d& ddng ddnh gii d0 chinh xic trong khi ch€ skl ; o
lgo (sdng ch& 1530829 Lién Xa). Ciing da ¢6 mQt sO cdi tién. Vi d: ngudri ta du:: :3:
: i nhi ‘ eo ty trgng nho,
Chuydn tir phép do tryc ti€p sang.do bin sao chinh [a e lro;g“l;'e' ;:ﬁl:ﬁ:;:,“;nzhgn_lf:}tt thiétybi r:::: sit dyng
mt thé thuft khir méu thubn If hec. Vi dy & bi todn trén, El}m o na cin cée dbng vi phong xa d? xéc dinh losi nhien
vimg khudn phdi léng vd phdi rdn. Ta dda phdn chia cdc tinh r“: I:;‘ g}li ra e6 cic may situ dm do vio tic truyén dm trong
ch&s ddi 1dp ndy : A8 tuwgng 1A Idng, nhung inh ela 06 |1 rin_ o A

Thit vdy, do ede vihur khuén nuée qud khong phai 12
chuy$n dé. Nhung n€u bd '-f bén trén mft miy dnh, ning
myc nude lén din vd chyp b tdt cd céc vong khu6n léng,

chdt long-
e T e e e
u A : pheong phip van chinyén li%n len hinh 14a. C6 hai loa ,,
tigp <= eho nhi€u loai sin phlim div md edong qua mit duirng nhien litu khdc nhsu A
dug. V¥ ngnyén tic, phueang phip niy it wu dikm : thay vi vi B chuyén d0ng theo
“dy dirng uhi€u du¥ng Ong song cong nhau, chi cin dit mot duiong Gng. Chd ndi tifp - R
dudrmg. Nhung phdi mdt nhirge didm lén 13 sé o nhirng tao thanh hdn hygp A+B. g{ ol B=—Y b
doan bzi losi chifn litu trGn lAn vio nhau. Difu ndy din Jd&n Gid ta xic dink du:f,rt *"-?\-*-‘- .
nhirng vEn 48 ky thut phite typ. Ching han 1am the ndo xdc chinh xrdc cdc dutr-ng hfn '
dinh duge chinh xdc khi nio thi hét xing nguyén chit vd bit L vd Il legng ohits v Ethes 15

mat di sé¢ khong lén hon

dis hd is né véi 2 e
u hdn hgp cla né v&i diu diéden ? ROi d&€n chd nio thi lugng hbo hgp. Nhung vi khong chioch xdc degc nhw

hét hén hgp ndy v lai bt diu loai sdn phim khic? LAm vdy. nén ta phi bit diu tdch trueéc (dutrng 1) va k&t
the¢ nao téch hdn hgp khdi cde sin phim nguyén chft ding thic sau (dudng IV). Hoan thién cuc phrong phip kiém tra co
lie, trinh lAm nhiém blin legng nhitn litdu da t#i bE chira aghia 13 ¢6 ging Im cho durng 11l gin qlﬂrn" [ dudng IV
o a8 gin dutng Il hon. Lugng shién ligu mit gidm di, nhung hdn
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hgp A-+B vlin tgo thinh nhe cii. Vi v@y 16t hon hét nén
gidi quy#t theo dudng vdng: Tim cdeh khong cho tgo thanh
hén hgp A+B, ching han ding cfic vft ngdn cich gita cic
logi nhign ligu (Linh 14b).

Ngudi ts qud di s dyng vE mt 6 logi wst chin
Nhung ching 5 ra ¢6 nhing nbuge didm vE nguyes the : hdn
hgp viin ¢ tgo thinh — nhita litu hda vdo nhau qua cée
khe h& giGra thanh Ong va v§t chin; vat chin mic vuéng
trong Ong, thim chi nhitu chd khéng qua duge : Doc tuyfn
dudng Ong c6 céc trgm bom trumg gian. Cic vat chin cirng
tft nhién khong th® nao qua dwgc miy bom.

Céc vgt chin blng chft do 18n kém, phirc tap va khong
didm bdo. Chit I6ng : nuée, ligroin ciing di duge thir. Thoat
didu cdch gidi quy&t ndy cé v¢ thinh cOng : .48 diu khOng hde
duge vao nhaw, chi cin mft lrgng nhd chdt 1dng. Nhung tei
hai 12 & chd trong qué trinh v§a chuyln, nuée ligroin hay
bat ky chdt 1dng nio khéc, sé hoa lin vdo cée sin phdm diu md
vd lai ody sinh cfu hdi: ldm th€ nio téich dvgc ching ra?

Nhe v§y, vit chin & th ria hay tht Iong d2u khong

dép Gng duge yéu clu. ThE khi lgi cang khong : khi s& bay lén
phin trén cia Oog din va khbag con tde dyng ngin cich,

Hiy bdt diu gidi bai todn tir buée 2.1.

Los gidi. 2.1, Cho h th8ng gdm dng din, bom, céc chit
long A,B cliuyn dong thee 8ng, va chi chin nim 2itta A vi B.
Cdi chin khong qua duge bom, thuetrng bi mée trong 8ng din.

<.2. Trong bii da clio chl c6 céi chie 13 cOng cu, ta e6
thd tiy ¥ thay dbi. Céc thdnh phiia khde -+ bom, Gng die,
cic ch i _If‘lnf AV dty N adn phlim (d3 o6 afn', khing nén
thay 8.
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DR tim e§p thanh phin xung d0t, theo cde quy tdc 1—2,
ta xét che cjp ¢ cdi chin — bom?, ¢ cdi echdn — dng din»,
¢ cii chin — hai chilt 1ong A,B 2 Cjp cubi cing khong xung
40t (nfu khOng €6 bom hay Ong din, céi chin dd ding thye
hién chirc ning cua ndé — ngin eidch hai chit long A vh H}:
Hai c3p diu dEu c6 xung d0t. Ching han ta chon cip ¢ chi
chfin — 8ng dia ».

2.3. 1— Cdi chin ngin cich dwge cic chif 1ong.

29— Céi chén thudng bi mic trong Ong.

2.4. Cho Ong din vd cdi chdn. Céi chfin khéng dé dang

qua duge Ong din.
3.1. Céi chin.
3.2. IKR : céi chin ty n6 d& dang qua dwgc Ong din.

Pid cb céc loai chin dé ding qua dugc Ong din — cic
logi chia blng chdt long. Vi pgay tir d%u ta ldy cdi chin lA
vdt céng, nén dén ddy logic bit ta quay lgi cai chin bing
chit 1dng. Nhwrge didm cda logi chin nhy : n6é khé tich rh &
dia didm cudi cing. Ta phét Bitu lei.

2.1. Cho hé théng gbm Ong din, bom, céc chilt long A,B

chuy®n d0ng theo Ong din, vk chit Idng chin ndm gita A va
B. Khé téch chft 1dng chin ra khdi cic chit long Ava B &
dia didm cufi clng.

IKR : Chat 16ng chin ty né tich khdi cdc chdt léng A va
B & dia difm cudi clng.

D2 mQt chdt léng ty né tich khdi cde chit 16ng khie,
don gila nhit 1A cho né héa khi, bay hoi. Khi d6 ta sé khong
so chit 1bug chén hda lla vdo diu md -— ding ndo roi nb
ciing bay hoi (ndu clin ta ¢6 th? thu lai).

Nhie vy, chit ldng cbin cin c6 cic tinh chit : khong
hoa tan trong céc sin phim diu md hojc phdn Gng vGi ching:
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K d§t vip d8 theo hai céch: boje séng ch®

: iy c6 ¢
o OF-W T G Keg) yia W0t W gy wha s W ra luc:i dlq: :hﬁng bém byi (do d6 khomg cia 1Am ssch), hoje
sl e mb vha byl sfng ché ra logi loc bém byi nhung c6 tht lam sach nfnr
ahigt do dong dic thep hon nhigt 4o long ddt & d0 sha \ o Lise mft. Thye ehft hai bdi todn iy Ja mft: chung
dit dudng Ong; ta phfn dfu gikm th¥i gian chét ciia cidi lgc.
kbﬁlﬂ nguy hgi vh ré. 2.2 Khi, bui__ cde sdn phlm ty nhién, cOog ey — cdi
I§p nen cfp

Theo cdc séch tra chu hfa hoc, c6 thd thiy chdt thich Joe. Byi vh cdi lgc trye tiép twong tic v&i nhau,
hgp hon cd v6i cde y0u ciu ndy I3 amoniac : né khOog hds thinh phlin xung dQt.
tan, cing khong :hi:;laﬁn:é v:; n';ic llnh'ph!:i t?ll m:, cﬁh;} 2.3. 1— Cdi loc chn git dwge byi lai.
trong ding mire ddi hoi a long, nhi¢t 40 dong dfc thip . e b rét khé va lig.
(~77°C). Amoniac long khong dit (nhi¥u moi nguiri ta ddeg 2. Cii loc bj byi ldp day, M - _ b)
dt béa rufng). 2 4 M6 hinh bai tofn : cho céi loc va byi (khbog tir tin r_h
i i bui lai nhung bj byi 1fp d¥y, lam sg
Bai todn 14. Trong nhi®u nginh sdm xufll ngudi ta cln Cii loc chn gitr dwge byt fal 0
khir byi khong tir tinh trong khi thii. Cée logi lpc difn cbng "8t khé vd lfu.

kfnh vd khOng ddm blo. Cé céec logi loc vdi, nhung khi thii 3.1. Céi lge.
cé nhi¢t 40 300° — 500°C. vk chia cée thinh phin An mda, 32 IKR: Céi loc ty né tich byi ra khoi minh trong

nén vdi rit mau hdng. Chl cdn mQt cdch s&r dyng vidi kim logi. obéy mit vd vin gi duge khd ning cin byl

Loc bAng nhidu l6p vAi kim logi cé tée dung t8t, nheng khi . boe S0ag yta i I do oo

né bj byi l9p kin, s& phdi thay hofc dirng Igi mOt thdi gian 3.3. Khong thyc bign d“'im - ‘ b; y

18y d® 1dm sgch vl sft khé t6ng byi ra khdi cée 18 hdng ciia phin t&r lge bao quach hat byi di ¢ bj bat?. |

vdi kim logi 3.4 a — Cic phin tir mdy phdi gitr hat byi lai — dé la
Hay xét logi lge bing vdi kim logi vA tlm céch cdi ti€n, chirc nlog € lgc? cia ching.

L¥i gidi. Chia cBn gili bdi todn, ta thiy ngay cdi lge b— Céc phlin tir ndy phai bubog hgt byi ra (trong meay
hién ¢6 khOng 10t vi né khéng chia thinh phin sho didy mit) 48 lAm sgch minh.
khitn dugc. Sy phét trikn ti€p theo chl ¢6 th? difn ra theo 3.5. a — Céc philn tir g néi trén phii gitr het byi hl
hei khd nling: hojec trong cdi lpc phdi zuft hi¢a thinh phia &b thye hién chie ning loc ciis chiing, va phdi budng hat byi
di®u khidn duge, holic né 8 « thodi héa ». ra 4% lAm sgch mioh trong nhiy mit.

2.1. Cho h# thBag gbm cdi lge nhitu 1&p (vhi kim logi) b— Chc phlin tir loc 66i trén phii gitr het byi

&%y byi, lAm sach rdt khé va lMu.

lai va
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4.1. Phin chia cdc hogt doug 43i 13p theo th¥i gian : cde
phiin tlr lge giTr hat byi lgi mdt theri gian, khi cin lam sach
ching sé bubng hgt byi ra.

DR giir duge hgt byi lai, cke phlin tir loc cln lien kit
chit ché vGi nhau, € vy kin » xung quanh hat byi, khong cho
nd ¢ chay thedt 3. Bubng hat byi ra c6 nghia Ia néi lbog «vong
viys, m& 16i cho hat byi thodt. Mirc néi 1dog tdi da (42 hat
hyi thodt khdi dé ding vA trong nhdy mit) — uit ci cdc phiio
tir loc r&i hidin nhau ra, thl cho hat byi ty do hodn todn.

| Nhue vy, cic phiin tir loc phdi lic lién k&t chit ché véi
p!uu, lac Ini riri hdn nhau ra. VA sy ¢« bifn héa» ndy phdi
xdy ra trong nhdy mit.

$.2. Theo d€ ra, cic ph¥u tir loc A cic hat kim logi.
Ditm lgi cic truing quen thufe, chl ¢6 tredog dign tir 6 khi
ning & t§p trung * vd < gidi tdn» cdc hat kim logi (sdt tir)
nhanh hen ca.

4.4, Dung nam chim di¢n tao ra m@t kit cdu loc bing
bgt sit tir. Khi cliin lam sach ehi viéc nght dién, byi va bot
cung rvi xudng dwédi. Sau d6 déng ditn, byi sé & dudi, bot lai
duge kit lén d¥ tdi tao k&t cdu lgc (sdng ch® s§ 156133 Lien
X0).

l.oi gidi trén 1A sy phdi hgp chit ché cia ck mt loat
cic thust sing ch& Thit vy, méi diu ta c6 céi loc blog
vhifu'lép vai kim logi. Ta chia shd né ra thiuh mit ket cfu
thdog nhit (thuft 5) véi nhiku 18 thing (thugt 31) c6 the thay
dbi kich thu6e (thuit 15) du6i ti¢c dOng ciia trurng dién tir
(thudt 28), Chi clin bo . mdt thudt ndo d6 di — lip téc @ khong
thinh i gidi. Cic bdi todn khé s& di khé chinh vi &2 gidi
ching, khong phdi chi cin dp dyng mdt vai thujt séng ch€
réng I¢ ndo d6, md phai bift phuong phdp k&t hgp cd mQi
logt cdc thuit sédng ch€ lai v&i ohau.
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Bai todn 15. Dt db dft. dé... 1Sp sOng (xdy dyng JIQP
uy di L loai x& lan
nuwge, che ¢Ong trinh thiy dién...) ngudi ta ding
trong thi bAng trim tdn, c6 the ty dong trit dit, *di bdng céch
1t nghiéng song lén trén troeg vong vdi chyc gily, rdi lai ty
d0og tré vE vi tei ban du (hinh 15).
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Hinh 15

‘I'tong mt 88 trudrng hgp, ching han do 40 siu cis ldng
sdng, nguli ta thiy clm sir dyng logi xA lan ¢6 4Q mén m.ré':
thip hon, cy the 1A logi xA lan ddy bing hon. Nhung ﬂll.f
nghi¢ém trén m8 hish cho thiy logi xalan diy bing trong tdi
500 t4n khong tré v¥ duge vj tri ban diu ssu kht 1t nghidng.

o — khdi trong tdi din trén s8ng xilan chua dd

hs
urea thl sé phdi

ning. Song nfu ting trong lugng cia khdi tdi, nay,
gidm trong tdi elia xilan.

Cin tim cdch khic phye m8u thula dé..

Loi gidi. 2.1. H¢ thdng dd cho — xalan, c6 ciu tgo thbng
thuong, véi khdi trong tdi dio trén s8ng. N€u khoi tdi ndy
ahe, sau khi 1§t nghitog xdlan khéng trdr v@ dugce vi* trf bao
diu : néu khoi thi ndy njng, trong tdi clia xAlan sé giam.

2 2. Chirc ning co bin cia xdlan — trit ddt, da IH:?

i i i kh8i trong t&i din
sOng duge cidng nhi€u clng tot, doi hoi g 4 .
phdi nhe. Vige dua xdlan tr& vE vi tri ban diu (ddi hdi khdi
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(rong t&i din phdi ning) chl ¢é tinh chit“phyc vy. Theo quy
tic 3 ta chon cjp thanh phin xung d9t 12 xdlan — khi trong
tdi din nhe.

2.3, 1— Khd&i trong tdi din nhe ldm ting duge tdi trong
cua xalan.

2— Khdi trgng tdi din nh¢ khOng dva dige xdlan tvd
vé vji tri ban diu sau khi lit nghiéng.

2.4. M6 hinh bdi todn : cho xilan vé&i khéi teong tdi dia
nhe, Kh6i trgng tdi din nhe lAm ting trgng tdi cua xilan
nbheng khong dua dugce xdlan v& vj tri ban diu sau khi 1§t
nghiéng.

3.1. Thanh phliia d& thay dbi hon — khdi trong tdi din.

3.2, IKR : Khti trong tdi din she ty né duva dugc xilan
tr& vE€ vi tri ban diu md vin lam tdng dugc trong tdi cda
xalan.

3.3. Cé khBi trong tdi din.

3.4, a — D? tdng ttong tdi cia xhlan, khdi trong tdi din
phdi nhe.

b— DB duva duge xidlan tré vE v| tri ban d¥u, kh6i trong
tdi din phdi ning.

3.5. M8&u thulln |y hge: Khditrong tdi din phdi nhe va
phdi ning.

4.1. Phin chia cac tinh chdt d8i 13p theo th¥ri gian (cing
¢6 tht hitu 1A theo khoOng gian): khi x3lan & vj tri ban d3u
(a0ng duéi nudc), khdi trgng thi din phdi nhe (nhe nhit lA
bing khong) ; khi xa lan & vj tri 18t nghifng, khdi trong tdi
din phii ning.
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KhGi trong téi din blng khong, tic khong hE 6 khbi
tdi ndo cd ~— chl cé sfng xk lan vd nuée, D6 chinh 1A 1¥i gidi
bai todn : Treo dudi xdlan mdt dung tich ¢ 10 cho nude vdo.
Khi xilen odm sfng dudi nwée, dung tich ndy coi nhur khong
c6. Khi xilan I§t oghiéng, dung tich diy awvéc s& Ia khéi
afng dua né trd v3 v tri ban diu.
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20. Ning lrgag tién hao béi d3i tegng bit dong
PHYU LUC 21l. Cong wudr,
22. Ning legng mdt nat,
23. Chit tht mit mdr.

24, Thong tin m3t mdt,

BANG SU" DUNG CAC THUAT SANG CHE o BAN

25, Theri gian mit mat.

26. Lugng thit (he.

27. DO tin cAy.

28. DO chinh xac troog do ludng.
29. DY chiah xdc trong ch@ tgo.

30. Cide nhén 8 c6 hpi tir bén ngodi tac dQne Jeu 43i
tuyng.
41. Cic nhiin t3 ¢6 hai sinh ra bdi chinh doi twgng.

1. Trong luvgng d6i twgng chuy®n d0ng.

2. Trgng lwgng d6i tegng bt d)ng.

3. D9 dai ddi tugng chuydn dong.

4. D) dai d0i tegng bdt d0ng.

5. Dién tich d6i tugog chuy®n d9ng.

6. Dién tich d6i tugng bt d0ng.

7. Tht tich d&i tugng chuy®n 4Qng.

8. TheE tich d0i twgog bt dQng.

9. Vin tdc.
10. Luye,
11. Ung sufl, ép suflt.
12. Hinh dang.
13. Tinh 8n dinh cia thioh ph¥n 4di tugng.
14.. D) bdn.
15. Theri hgn hoat déng cla 46i tegng chuy¥n ding.
16.' Th¥i hgn hogt dQng efla 46i trgng bt dong.
17. Nhigt d¢.
18. D) chifu séng (40 roi).
19. Ning luyng tibu hao bdi 431 tugng chuyta dQng.

32. Tién lgi trong ch¥ tso.

33. Tién lgi trong sir dyng, vin hdnh.

34. Tién 'Iq'i trong sira chira.

35. DO thich nghi, tinh phd dyog (van uing).
36. By phl:'r: tap cua thi¥t bij.

37. D§ phirc tap trong kice tra vA do leong
33. Mae 40 ty d0og Koéa.

39. Ning sufit.
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MUC LUC

Lin néi dbe
Phdn mér - AT DAL
(‘4 phueng phip truére Angbrit
'bin wmire cde bdi todn aﬁul chil
Mio tidln trong k§ thadt
“hiveg quy lude phdt tridn khich quan trong k§ thujt
Fhdn har © ANGORIT SANG CHE (ARIZ)
Phin ba - GIAT THICH VA HUGNG DAN
Tinh huBng — Bii tofn -~ M6 hinh bdi tedn
Oean didm he théng va thudt RVE
Cic o ch¥ khir méo thuin IKR
Thi nghitmi Bunk:
\M2u thuin ¥ hge vd phuong phép M
Phin bin 40 THUAT SANG CHE COr HAN
Nhijn 2&1
Phln ndm : BAI TAP

Phy lye
Tai hh tham khido
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