Plueong phuif luin sing lgo (TSKHCM) 50

CHUUNG 6 : CAC QUY LUAT PHAT TRIEN
HE THONG

e Doc thém quyén sdch “Phuong phdp ludn sdng tao KHKT” tif trang 82 d€n trang
97.
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6.1. CAc quy luit phat trién he théng

Cé4c bii todn c¢6 thé phan loai theo nhiéu cdch khéc nhau. Dua trén hai khdi niém
“sdng ché€” va “phdt minh”, cdc bai todn c6 thé phan thanh hai loai:

1) Céc bai todn c6 muc dich thay d8i mot dsi tugng nao dé (con goi 1a sdn
phim);

2) Céc bai todn ¢6 myc dich phét hi¢n va do mdt dai lugng (thong tin) thuoc vé
mot d3i tugng ndo d6 (con goi 12 sin phdm).

Do vay, cdc hé thdng c6 thé phin loai m6t cdch twong wng thanh hai loai:
1) Hé ding dé thay d8i sdn phdm va

2) Hé ding dé phdt hién va do sdn phim. B6 phin cla hé tryc tiép twong téc
v6i sdn pham dugc goi 12 cong cu

QUY LUAT 1: QUY LUAT VE TiNH DAY DU CAC THANH PHAN CUA HE

Mot hé hoat dong tu 14p phai bao gom dgng co, bd phén truyén dong, bd phin
1am viéc (cong cu) va by phan didu khién. Trong d6, méi bé phan phai c6 kha
ning lam vigc 61 thiéu va it nh&t phai c6 mot bd phén didu khién duge.

Céc tr “te Igp”, “dong co”, “bd phan truyén dong”, “bd phdn lam vigc” va “b

phdn diéu khién” phai dugc hi€u theo nghia rong, nghia khai qudt, ty trudng
hgp, phdi xem xét mdt cdch tuong doi.

“Diéu khién dugc” c6 nghia: ¢6 dugc nhitng thay ddi mot céch tin cdy ma hé
thdng hodc ngudi thi€t k€, st dung mudn c6, d& phuc vu cho tinh hé théng cla
hé.

Quy luit 1 trong k§ thuit cho thdy: cdc hé nhin tao dan din thay th€ mot s& chifc
ning clia con ngudi va thudng b4t dau tir bd phan 1am viéc.

Quy luat 1 phdn dnh khuynh huéng phdt trién phuong thic lao dong cla con
ngudi: thi cong, sit dung cong cuy, st dung mdy méc (cd khi héa), sit dung céc hé
te dong (tu ddng hoa).

Ngudi gidi bai todn c6 nhu cau thi€t 14p hé ty 1ap cin tdng hgp thanh cong cdc
b§ phin cdu thanh theo yéu ciu cia quy luit ndy, cin cif vao tinh hé thdng cia
hé ur lap.

Cén cit vao quy luat 1 néi riéng va cdc quy ludt khdc trinh bay trong Chuong
nay, ngudi gidi c¢6 thé€ phdt hién cdc van dé ndy sinh dé kip thdi gidi quyét
ching. Cao han nita, ngudi gidi chd ddng dwa hé phat trién theo cdc quy ludt ma
khong thu dong, chd dgi cdc bai todn ndy sinh. ‘
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QUY LUAT 2: QUY LUAT VE TINH THONG SUOT CUA HE THONG

Bit ky hé thong nao ciing 13 hé tiéu thu va bién ddi cac chat, ning lugng, thong
tin, cic t3 hgp cia chiing. Diéu kién can cho suf phat trién hé théng 13 phai cb
tinh thong suét ciia cac qua trinh tiéu thy, bién d6i nay va tinh théng sudt phat
trién theo hudng ting véi thai gian.

Vi th€ gidi ludn & trong trang thdi vin dong, thay ddi nén quy luit nay lién quan
dén loai bai todn rdt 16n: bai todn truyén, chuyén dong, bi€n ddi... N6i cach khdc,
ngudi gidi, khi 1am viéc vdi cdc hé, § d6 c6 cdc qud trinh néu trén phai nhd va
vin dung t6t quy luat vé tinh thdng sudt.

Tinh thong sudt dugc hiéu: cdc chdt, ning lugng, thong tin va cdc 8 hop cia
ching phdi khong ditng lai, khdng bi 4ch tic, phai truyén (bi€n d8i) mot cach tin
cdy, nhanh, nhi€u va ngay cing nhanh, ngay cang nhiéu.

Thong sudt khong phai vi thong sudt ma théng sudt c6 muc dich phat trién tinh
hé thong hoic tao ra cdc hé thdng mdi c6 tinh thong sudt cao hon va tudn theo
diém 19 (xem phan 3.7. Hé thong va Tu duy hé thSng).

& dau ¢ sy vi pham quy ludt nay, § d6 c6 bai todn va ngudi gidi can phat hién
dé gidi.

Quy ludt vé tinh thong sudt gidp ngudi gidi hinh dung tinh théng sudt cao nhdt cé
thé ¢6 ciia hé thdng ma ngudi gidi IAm viéc vdi. Coi d6 1a dich cin dat, ngudi
gidi chii dong dua hé phat trién theo quy luit ma khong chd doi bai todn ndy sinh
mdi thu déng giai.

Chubi truyén thong tin do Claude Shannon tim ra khong chi ding trbng linh vuc

truyén thong tin ma tinh thin cda né cdn c6 thé ding cho viéc truyén cha, nang
lugng va céc t8 hgp cla chiing, xem Hinh 43.

Né&u van tSc 4nh sdng truyén trong chin khong 12 van t&c 16n nhit ¢6 thé c6,
ngudi gidi thit hinh dung chit, ning lugng, thong tin va cic t§ hop cia ching
dudc truyén véi van tdc 16n nhat d6?
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QUY LUAT 3: QUY LUAT VE TINH TUGNG HQP CUA HE THONG

A oA 2 A A e P Sa - A 4 2 z
— Ditu ki¢n can d€ cho mot he théng cé sitc séng, vé mit nguyen tdc, phai cb su

tuong hop cia cic phan céa hé, vi du, theo cic thong s6 sau: dang ning lugng
va cach truyén tai, vat liéy, trang thai vt 1y cta vit chat, thdi gian, khong gian,
cach tuong tic... Mitc 6 tuong hop cang cao thi kha nang lam viéc cia hé cang
16n. Sy hoan thién bat ky hé nio, & mic dd nay hay mitc d9 khic, déu lién

quan dén viéc ning cao tinh tuong hop giita cac phan cia hé va sau d6, véi moi
trudng bén ngoai.

Quy luat vé tinh tuong hdp phai duge nhd dén va dp dung tai nhitng noi cd su
twong tdc, c6 moi lién két gilta cdc d5i twgng va nhitng noi cdn thiét lap nhitng
tong tac, nhitng mdi lién k&t mdi.

Tinh tUdng hop duge hi€u: Tuong hop toan dién. tu‘dng hop vé€ moi mit. Nhitng
thong s6 liét ké trong 13i phdt bidu quy ludt 3 nhu dang nidng lugng va cdch

truyén tai, vat liéu, trang thdi vt 1y cda vat chdt, thdi gian, khong gian, cdch
tudng tac chi 1a nhitng goi y.

Tuong hop khong phdi vi tuong hgp ma twong hgp cé muc dich phit trién tinh hé
thong hoic tao ra cdc hé thong mdi c6 tinh twong hdp cao hon va tuin theo diém
19 (xem phén 3.7. Hé thong va tu duy hé théng).

3 dau c6 su vi pham quy ludt nay, & d6 c6 bai todn va ngudi gidi cin phét hién
chiing dé giai.

Quy Iudt vé tinh twong hop gidp ngudi gidi hinh dung tinh twong hdp cao nhit ¢6
thé c¢6 cla hé thdng ma ngLfdl gidi lam viéc véi. Coi d6 1a dich can dat, ngudi

gidi chi dong dua hé phdt trién theo quy luit ma khong chd dgi bai todn nady sinh
mdi thu dong gidi.

Quy luat vé tinh trong hop va quy ludt vé tinh thong sudt lién quan chit ché vdi
nhau: D€ ting tinh thong sudt can 1am ting tinh twong hgp gifta cdc bd phin ¢6
trong qud trinh truyén, bi€n d8i, xem chudi Claude Shannon. Néi céch khdc, tai

nhitng hé, & d6 ¢6 cdc qud trinh truyen bi€n 46, ting tinh tuong hgp gitp ting
tinh thong suét.

Tuy nhi€n, pham vi dp dung cla quy luat ting tinh twong hgp réng hon. N6
khdng chi 4p dung cho loai bai todn truyén, chuyén dong, bi€n ddi.. ma con ap
dung cho tat cd cdc bai todn loai khdc, k€ cd cdc bai todn tinh.

Hay thit tudng tugng, it nhat, trén trai dat nay moi hé thdng hoat ddng déu wong
hgp v6i nhau?
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« QUY LUAT 4: QUY LUAT VE TINH LY TUGNG CUA HE
— Céc hé théng phat trién theo hudng ting mic dd 1y tudng clia hé

~  J0é ly tubng 12 hé khong c6 (khdng c6 hé) ma tinh hé théng clia hé vin dudc
thuc hién mot cdch tot dep. Tir “khong c6” & ddy c6 rat nhi€u nghia ch khong
phdi chi mét nghia tuyét ddi nhu trong todn hoc. Nhitng nghia “khdng cé” nay
thé hién cu thé trong c4c trudng hop cu thé.

— Quy luit vé tinh 1y tudng mang tinh dinh hudng rat cao: ngudi gidi hinh dung hé
1y twwdng cla hé cho trudc cang chinh xdc thi cang tf tin va chi dong dwa hé cho
trtc tién vé& phia hé 1y tudng clia né, tic 13, 1am ting miic d6 1y tudng cia hé
cho trudc. P& 1am diéu d6, ngudi gidi trudc hét, cin xdc dinh tinh hé thong cla
hé cho trudc bing cdch trd 13i cdu hdi: “hé cho trudc sinh ra dé lam gi?”. Sau d6
tudng tudng vé phia tinh hé thdng thi con nhung cdu tric cha hé thong thi bién
mal.

— Viéc ting mifc do 1y tudng cla mdt hé cho trude cb thé dudc danh gid theo ty s&
B sau: p= Tdng chi phi cho moi hoat ddng ctia hé
T8ng ich 1¢i do sy phat trién clia tinh hé thdng mang lai
ngay cang nhd c6 nghia 1a hé cho trudc phét trién theo hudng ting mdc dd ly
tudng va trong trudng hop 1y tudng B = 0. Cling giéng nhu cdc quy ludt khdc, 1y
tdng khong phdi vi Iy tudng ma ting mic d6 1y twudng c6 muc dich phat trién
tinh hé th&ng hoic tao ra cdc hé thdng méi c6 mifc d6 1y twdng cao hon va tudn
theo diém 19 (xem phin 3.7. Hé thong va tr duy hé thdng).

. Néu B cang

— Ngoai ra, hé cho trudc dudc coi la ting mic do 1y twdng n€u cé mdt hodc ddng
thdi vai dic trung sau:

1) Céc kich thudc ciia hé ti€n gin hodc tring v6i kich thudc cla chinh sdn
phim ma né phai ché tao, xi¥ Iy hoic van chuyén va khdi lugng cla hé nhd
hon rt nhidu khdi lugng sin phim.

2) Khdi lugng va kich thudc ciia hé hoic cdc phin chitc ning chinh ti€n dan
dén z&rd (trong trudng gidi han bing z&rd).

3) Thoi gian ché tao, xit 1§ sin phdm ciia hé ti&n t6i z&rd hoic bing z&rd.

4) Hiéu suit cda hé ti€n t6i mot hojc bing mot con chi phi ning lugng ti€n téi
z&rd hoic bing z&rd.

5) T4t ca cdc phan clia hé ludn ludn thyc hién cong viéc c¢6 ich mot cdch diy
dd theo céc kha ning thi€t k€.

6) Hé lam viéc trong thdi gian dai v6 tin ma khong cdn phdi sia chifa hodc
dirng lai.

7) Hé 1am viéc khong cin c6 ngudi hodc véi sy tham gia t8i thi€u cda con
ngudoi.
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8) Hé khong c6 bat ky 4nh hudng x&u nao d6i véi con ngudi va mdi trudng.
9) Hé c6 thé thyc hién nhiéu chifc ning.

10) Gidm s8 lugng cdc chi ti&t cia hé din d&€n z&ré ma khéng dnh hudng dén
chifc ning cla hé.
11) Gi4 thanh sdn pham ti€n t&i z&rd.

— Khdi niém hé 1y tudng va quy ludt vé tinh 1y tudng con chi ra huéng ddu tur phat
trién: & dau c6 méi quan hé cdng cu — sin phdm, cAn ddu tr cho sdn phdm dé
sin phdm c6 thé ddm duong dugc vai trd ciia cong cu va do viy khong cin cong
cu nita. C6 nhu vay, cdc hé phi sin xuit méi gidm di, cdc hé truc ti€p sdn xuit,
dic biét, cdc hé sdn phdm cudi cing &€ con ngudi tiéu thu mdi ting 1én nhim
ddp ¥ng cdc nhu cdu ngay cing ting clia con ngudi.

— Ciing theo quy luét vé tinh ly tudng, viéc thanh lap hé mdi phai coi 1a budc cudi
cing chi khong phai 12 budc dau tién khi xuat hién sy ddi hdi c6 tinh hé thdng
(chifc ndng) méi. Ngay ca khi bi bit budc phdi thanh 14p hé mdi, ngudi gidi phai
chd ¥ 1am cho hé mdi dan bi€n m4t ma tinh hé thong vin dugc thuc hién mot
cédch 16t dep.

~ Ldi gidi 12 hé thong va ban than bai todn ciing 12 hé thdng. Hiy tudng tuong 15i
gidi Iy tudng va bai todn ly tudng?

- Quy luat vé tinh Iy twdng c6 dnh hudng mang tinh bao trim 1én céc quy luat phét
trién hé thdng khéc. '
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QUY LUAT 5: QuY LUAT VE TINH KHONG PONG PEU TRONG SU PHAT
TRIEN CAC PHAN CUA HE

Cac phan clia hé phat trién khong dong deu, hé cang phic tap thi tinh khéng
dong déu cang 16n.

Quy Iudt 5 cho thdy cdc phdn cla hé khong phat trién ciing mot lic véi mifc do
nhu nhau. Ngudc lai, trong mot khodng thdi gian — lich s — cu thé nhat dinh c6
phén phét trién trudc va v6i t5c d6 nhanh hon nhitng phin khéc.

Nguyén nhén cia sif phat trién khong ddng déu: Trong mot khodng thdi gian —

lich st - cu thé, cdc ngudn dau tu cho phat trién khong phii 12 v6 han. Do vy,
néu diu tr mot cdch dan déu cho tit cd cdc phin cia hé thdng s& din dén tinh
hudng: T4t cd c4c phin déu & trong trang théi trung gian khéng dem lai Igi ich gi,
chura k€ cdn c6 nguy cd toan hé c6 thé hoat dong kém hon trudc lic diu t.

Cach phit tri€n khong ddng déu nhim phit trién tinh hé théng va tudn theo diém
19 (xem 3.7. Hé thong va Tu duy hé thong).

Quy luét 5 cho thdy ¥ nghia quan trong ciia viéc phai x4c dinh ding tinh hudng
vén d€ xuit phdt wu tién gidi trong s6 c4c tinh hudng v&n dé xuat phdt ma ngudi
gidi gap trong mdt khodng thdi gian — lich sit — cu thé nao d6. Tiép theo, ddi v6i
hé thdng c6 trong bai todn cy thé, ngudi gidi phai xdc dinh ding “chd yéu” cla
hé théng d€ t4p trung gidi, tranh sy dan déu.

Tuong ty nhu vdy, nha ddu tr cin chon ding phin cia hé théng dé diu tr va
phai ddu tr dat dugc trang thdi @ cla phin hé thdng cho trudc trong khodng thdi
gian chuyén trang thdi ng&n nh4t c6 thé 6 (thdi gian 1 t6i wu, xem phin 3.8. Tinh
1 hé th6ng). C6 nhu vay, phin duge diu tw ddy dii, chuyén hin sang dugc trang
thdi @ méi phat huy tic dung 1én toan b hé théng.

Do tinh khong ddng déu trong sy phit trién cdc phin clia hé, tinh théng sudt, tinh
tuong hop gilta cdc phin clia hé va véi cdc hé khéc, véi moi trudng bi phd v3
lam ndy sinh c4c bai todn méi. Piéu nay 12 ty nhién, ngudi gidi cin du bdo, xéc
dinh tru6c va gidi d€ tao nén sy thong sudt, twong hop mdéi & mitc cao hon véi sy
trd gid it nhat. Ngudi gidi cn phén biét nhitng bai todn ciia sy phat trién néu &
trén va nhing bai todn ndy sinh do sy suy thodi vi trong nhiéu trudng hdp, chiing
khd gidng nhau vé mat hinh thic.

Quy luat 5 gitip hi€u kh4i niém c6ng bing, binh ding cu thé hon va chinh x4c
hon.
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QUY LUAT 6: QUY LUAT CHUYEN SU PHAT TRIEN LEN HE TREN

Khi can kh3 niing phat trién, hé chuyén sang hé trén véi tu cach I3 mét phan
ctia hé trén va sy phat trién sé dién ra tiép tuc & mic hé trén...

Cum tiY “khi can khd ndng phdt trién” c¢6 y nghia rdt 16n d6i v6i nhitng ngudi thuc
hién sy d8i m6i hoan toan vi lic nay ban thin hé c6 nhu ciu nén hé d& ti€p nhin
viéc chuyén sang hé trén (tinh 1 hé thdng thdp). Néu khong tinh dé€n diéu kién
ndy, viéc bit budc cdc hé phai phat tri€n § mifc hé trén mot cich duy ¥ chi sé
gip su chong do6i 16n, thim chi bi that bai. Tuy nhién diéu nay khong loai trir
nhitng th¥ nghiém mang tinh chét thi di€ém nhim phuc vu cho nhitng dy bdo vé
kha ning phét trién & mic hé trén cia nhitng hé cho trudc, dé€ khi nhu ciu xuit
hién thi di ¢6 sdn 131 giai. '

'Quy luit nay cho thay qué trinh phét trién nhiy vot vi tinh hé thdng ciia hé trén
so vdi tinh hé thong cda hé 1a sy thay d6i vé chat ma néu ti€p tuc phat trién &
mifc hé, chdt méi d6 s& khong cé:

Céc hé tao thanh hé trén khong nhat thi€t phii 12 c4dc hé cing loai.

Khi chuyén 1én phat trién 3 mifc hé trén, trong cdc hé tao thanh hé trén s& c6 sy
tdi cdu tric nhtt chuyén mén héa, thay ddi cdc y€u t8 va cdc mdi lién két. N6i
c4ch khéc, 8 ddy cling ndy sinh céc bai todn clia sy ph4t trién ma ngudi gidi can
chi ¥ gidi v6i su trd gid it nht. |

Khi can kh3 ning phét trién & mifc hé trén, sy phit trién sé& ti€p tuc diénra §
mic hé trén nita va c nhu thé...

Hiy tudng tugng, tit vu nd Big Bang d€n nay, vii try di trdi qua sy phét trién &
nhitng thang bic hé thong nao?

Né&u nhu qué trinh toan ciu héa trén trdi dit ndy dudc hoan tat, hiy tudng tugng
su phét trién & miic hé trén ti€p theo?

Quy luat 6 ddng thdi cho thdy m6t hé thong ndo d6, do sy phét trién ty nhién
theo quy ludt dang phat trién & mdc hé trén va vi nhitng 1y do nao d6 phai
chuyén ngugc lai thanh c4c hé riéng r&. C6 thé coi day 1a mdt budc lui.
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QUY LUAT 7: QUY LUAT CHUYEN SU PHAT TRIEN TO MUC Vi MO SANG VI
MO.

Cac bd phin lim viéc.cia hé lic dau phat trién mitc vi mé, sau dé chuyén sang
phat trién & mitc vi mé.

Quy luit nay khong danh cho hé thdng néi chung ma lién quan cu thé dén mot
phin cda hé thdng, d6 12 bd phén lam viéc. Tuy nhi€n b6 phén lam viéc con
mang tinh twong d6i, thy theo c4ch xem xét. Do vy, ngudi sit dung quy luét cin
phéi linh ddng chit khéng citng nhic.

Néu coi mifc i mé 14 mifc hé thi cdc mifc vi md c6 thé coi 13 cdc mic dusi trong
thang bic hé thong. Do v4y, c6 nhiéu mic vi mé chit khong phai mot mdc vi mé.
Quy ludt 7 phdn 4nh khuynh hu6ng phét trién: b§ phdn lam viéc phdt trién vé
phia cdc thang bdc hé théng thdp hon. |

Tinh hé thong ciia cdc hé & nhitng thang bic dudi so v6i tinh hé théng ciia hé
ciing 1a syt thay d6i vé chat. Nhd (nhitng) ch&t méi ndy ma bd phan lam viéc hoat
dong t8t hon true. Tuy nhién, véi bai todn cu thé, ngudi gidi cin chon thang bac
dudi thich hgp, d€ chuyén bd phin 1am viéc xuéng.

Chuyén bd phdn lam viéc xudng c4c thang bic dudi dé phat trién, trong nhiéu
trudng hop, bao gdm cé sy thay d8i cdc y&u t6 14n cdc m&i lién két chi khong chi
thay ddi ricng cdc m&i lién két.

Hay thi tudng tugng cdc hé thdng 13 cdc hé kinh t& hoic xi hoi, quy luat 7:
chuyén sy phat trién tif mitc vi mo sang vi md thé hién cu thé nhy thé nao?
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« QUY LUAT 8: QUY LUAT VE TINH PIEU KHIEN CUA HE THONG.

— Hg¢ phit trién theo hudng ting tinh didu khién va ting sy dnh hudng 1in nhau
giita cAc ngudn dy tri ¢ sin trong h¢ (chat, ning lugng, thong tin va cac t8
hgp clia chiing) d€ tién vé phia ty didu khién.

— Quy luét 8 chi ra khuynh huéng phét tri€n: hé ndo chua diéu khién dugc s& tién
t6i di€u khién dugc (hé trd nén linh dong va duge diéu khién biing cdch thiét 1ap
céc quan hé phin hdi thich hgp). Piéu khién dugc s& diéu khién t5t hon (tuong
hgp hon, théng sudt hon). Trong m&i quan hé giita hé diéu khién va hé bi diéu
khién, hé diéu khién v6i vai trd cong cu khi tuin theo quy luit ting tinh 1y tudng
s& din bi€n mat. Chifc ning diéu khién chuyén sang cho sin phdm (hé bi diéu
khién) va toan bd hé thong trd thinh hé tr didu khién.

~ Viéc tu diéu khién chi c6 thé thanh hién thuc khi gifta cdc ngudn du trit ¢6 sin
trong hé bi diéu khién (chat, ning lugng, thong tin va céc t8 hdp cla chiing) cdc
mdi lién k&t thich hgp dugce thi€t 1ap (ting sy 4nh hudng 14n nhau giita chiing).
Trong ¥ nghia ndy, hé tu di€u khién c6 tinh 1y tudng cao hon hé ty dong héa
hoan toan, néu nhu trong hé ty ddng héa hoan toan, bé phan diéu khién dugc dwa
tir bén ngoai vao hé.

— MBét.1an nita, nhv cdc quy luit khéc, viéc ting tinh diéu khién 13 nhim phat trién
tinh hé thdng cda hé cho trudc va thda min diém 19 (xem 3.7. Hé thSng va tu
duy hé théng).

— Hay thit dng twgng mdi ngudi trong mdt cdng ddng, trong mdt qubc gia, trong
toan nhén loai 12 mo6t hé ty diéu khién?

© QUY LUAT VE TiNH DIEU KHIEN

Hé cén
bi di€u khién

Hé bi DK
trg thanh hé ty DK

Ting cudng s dung
cic nguodn dy tri¥ ¢6
sin trong h¢, djc bigt
cic ngudn dy trit
khéng m4t tien

Hinh 50
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6.2. Cudc d3i ctia hé théong

Cudc doi cla hé thong c6 thé biéu dién dudi dang dudng cong hinh chi “S”. Hinh 51
cho bi€t c4c chi s§ chinh md t3 sy phét trién cia hé (cdng suat, ning suit, vin toc,
s0 lugng cdc hé dugc san xuit ra..) thay ddi nhu thé nao theo thi gian.

Dya trén mét nguyén ly nhat dinh (vi du, nguyén 1§ A) tinh hé thdng khong thé phat
trién mai ma d&€n mot lic nao d6 can kha ning phét trién. D€ phiat trién ti€p, cin tao
ra hé hoat ddng theo nguyen 1y mdi (vi dy, nguyén 1y B) va citf nhu the ti€p tuc. Hinh
52 cho thay sy phdt trién theo cdch thay th€ cdc dudng cong hinh chit “S”.

A <A
[} a
'a "a
£ g
5 5
\‘8 \‘3
kS ks
[ 2]
8 3 (B)
—> -
Théi gian . Théi gian
Hinh 51 ' ) Hinh 52

Céc hé khdc nhau c6 nhitng dudng cong cudc ddi véi nhitng dic thi khdc nhau. Tuy

vay, trén mdi dudng cong “S”, ludn c6 thé tich ra dugc nhitng doan dic trung, xem
Hinh 53.

Thdi “thd du” (doan 1) cda hé A cho thdy
hé phdt tri€n chim. Sau d6 bit diu giai
doan “trudng thanh” (doan 2) — hé A dugc
hoan thi¢én mét cdch nhanh chéng va bit
dau duge dua ra 4p dung dai tra. D&n mot
lic ndo d6, hé phat trién cham lai (doan 3)
— hé bit ddu “gia” di. Tiép theo, xudt hién
hai khd ning (sau di€ém Q): hé A hoic
thodi héa va bi thay th€ hin bdi hé B (thi
du thuyén budm khong c6 duge van toc
nhu truc va phuong tién giao thong dudng
thiy hién nay chd y&€u ding tau thdy c6
dong cd) — doan 4, hoic giit nguyén cic  Hinh53
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chi s6 k§ thuat ma khong c6 tién bd thém ndo ddng k€ — doan 5 (thi du, xe dap sudt
nita th€ ky qua khéng c6 gi thay ddi 16n).

Nghién cifu dudng cong cudc ddi cia cdc hé khdc nhau cho thdy chiing, trén thuc t€,
¢6 khdc véi cdc dudng cong du dodn bing 1y thuyét, xem Hinh 54. Sy tudng quan
gilta cdc doan trén do thi phu thudc nhitng yéu t3 nao? Néi cdch khdc, vi tri cda cdc
diém O, P, Q dugc x4c dinh bdi céi gi?

——— Dudng phat trién 1y thuyét (I tudng)
—_— Pudng thyc t&

1,,2,,3,  Céicmfic ph4t trién Iy thuyét tuong tng v6i nguyén 1y @

Trong d6, tit 1, trd di, sy phat trién c6 dugc do khai théc
tan bao méi trudng va cic hé thong khic.

Mtic 3, 13 mdc phat trién cao nhét c6 thé c6

Hinh 54

Vé mit phat trién 1y thuyét, trong khi dudng A’ ti€n d€n mifc 14 thi c6 ai 46 phai
phat trién hé B sao cho diém O’p triing v6i diém P’ cda dudng cong A’ d€ bio dam
su phat trién bén vitng khong bi ngit quing.

Trén thyc t&, diém O” (4p dung dai trd) x4y ra chdm hon va & mic phat trién thap
hon 1y thuy€t. Thai ky phat trién nhanh clia hé 1& ra phadi két thic tai 1 13 lic
nguyén ly, trén cd s d6 xay dung hé thdng, da dugc st dung hét ich 1gi va bdt dau
phét hién ra sy bat lgi v& mit kinh t&€ — x3 hdi n€u ti€p tuc phat trién hé cho trudc
(mic 14). Piém P” thuc t€ ludn ludn cao hon P’. Khi dudng A” dat dén mitc 1, thi
van c6 nhiéu ngudi vi cdc 10i ich cuc bd quan tdm dén viée ti€p tuc phat trién hé A.
Bdi vi ho ti€p tuc c6 nhitng ddi hdi vé quyén Idi nhu tai chinh, danh vong, cd hoi,
khoa hoc (gid khoa hoc) va c6 nhitng nguyén nhén thuén tdy vé tim ly cda ca nhitng
ngudi diu tr phat trién hé va nhitng ngudi sit dung hé cho trudc. Hé thdng tiép tuc
dem lai 1¢i nhuan cho d€n mifc 2 do sy thiét hai cia cdc hé khdc va méi trudng. o)
day, ngudi ta hanh dong theo ki€u: bdy gior cdi dé c6 lgi cho t6i, con lai thi mdc ké
nd, bat chdp hdu qud. Thi du, ngudi ta cAng ngay cang déng 16n cic tau chd ddu mic
dd di c6 nhiéu tai hoa vé sinh thdi, mé6i trudng do diu tran ra bién. Cudi cung, hé
dat dugc d&€n mifc cao nhat 1a mitc 34 dugc x4c dinh bdi cdc gidi han vat 1y, khong
thé vuot qua.

Trén thuc t&, B” bit diu di 1én th4y rd khi va chi khi A” d3 cao hon mifc 24 va dén
gan muc 3, (thi du, viéc nghién cttu, ch& tao 6t6 khdng giy & nhiém méi trudng).
Con B” di 1én nhanh chi sau khi dudng cong A” di di qua diém Q” va bit dau di
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xudng. Nhu vdy, phin dudng cong tif mic 15 trd 16n ciia A7 khong cho sy phat trién
bén vitng vi né tao ra cdc van dé ddi vdi cdc hé khdc va véi moi trudng.

Dudi diy trinh bay sy lién quan gilta dudng cong cudc ddi va cac thong s6 khdc nhu
s§ lugng cdc sing tao, myic séng tao va 1¢i nhudn cia mot sdng tao dem lai.

Hinh 55a 13 dudng cong cudc ddi cia hé.
Hinh 55b 12 s& lugng cdc sdng tao 4p dung
trong hé d6. Cuc dai ddu tién ng véi diém
O: sb c4c sdng tao ting 1én trong giai doan
hé chuyén sang st dung rdng rdi. Cyc dai
thit hai do nhitng c¢6 gdng kéo dai cudc doi
cuia hé.

@)

Sy phit trién

Sy thay d3i mic sdng tao dugc minh hoa
trén Hinh 55c. Nhitng sdng tao diu tién,
dit nén méng cho hé ludn 1a nhitng sdng
tao ¢ mifc cao. Dan ddn, mdc sing tao
gidm di. Cuc dai trén Hinh 55¢ Wng véi
nhitng sdng tao, bdo ddm cho hé thdng kha
ning sin xuit va 4p dung dai trd. Sau cyc
dai nay 12 sy di xudng: mic sdng tao gidm
lién tuc, din d&n khong. Trong khi d6, xudt
hién nhitng sdng tao miuc cao, li€n quan
dé€n hé mdi B.

®)

S6 lugng che sng ch&

(c)

Miic sing tao

@

Lyl nhufn

Cudi cing Hinh 55d cho biét hiéu qud
trung binh (ich 1gi, ti€t ki€m, 1¢i nhuén)
cda mdt sdng tao. Nhitng sdng tao diu tién,
mic di ching & nhitng mic cao nhung
chua dem lai 1gi nhuan: hé méi tdn tai trén
gidy hoic méi c¢6 vai miu ch€ thi con
chita nhidu nhugc diém nhd. Giai doan du cin d4u t, nén 1gi nhuin cé gid tri 4m.
Lgi nhudn bt ddu xuit hién khi hé dugc dua ra sit dung rong rai (hang ban dugc). o]
giai doan nay, ngay mot sy hoan thi€én khong 16n (mifc sing tao thdp) ciing dem lai
1¢i nhufn cao va do d6 tdc gid sdng tao cing dugc thudng nhiéu hon.

JEDRUN SUEDUDIPNREOEPI SN JE R el X Rk Eh etk o]

Hinh 55

Nha séng tao phai bi€t nhitng dic diém dudng cong cudc ddi cia hé thong. Diéu nay
cin thi€t d& tra 15i cAu hdi rdt quan trong trong hoat ddng sing tao: “Ligu cdn phdi
gidi bai todn cho trudc d hoan thign hé c6 trong bai todn dé hay cdn dua ra bai todn
méi dé tao ra hé moi vé mat nguyén ly?”. & day, ngoai cdc y&u t3 khdch quan c6
tinh quy ludt ciia sy phat trién hé thdng con c6 nhu cdu, dong cd cia ngudi gidi nhu
nhu cdu sdng tao, tién bac, danh vong... Trong nhi€u trudng hop viéc lya chon bai
todn cdn phu thudc vao nhitng tiéu chufn dao dic, khong con don thudn 12 kinh t& -
k§ thuat.
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6.4. Cac ngugén tic sdng a0, cic phuidng phap: sy thé hién cy
thé cac duy tuat phat tridn he théng

* Chiing ta c6 thé xem xét cdc quy luat phat tri€n hé thdng nhu 13 mot hé théng.
Lic d6, cdc phuong phdp déng vai trd cdc hé dudi va cdc thd thuat (nguyén tic)
sdng ch& cd ban ~ cdc hé dudi nita.

* Theo 16gich hé thdng, tinh hé thdng cda hé quy dinh tinh hé théng hé dudi. Tinh
h¢ thdng hé dusi - tinh hé thdng hé dudi nita. MOt mat, ngudi nghién cttu cin cit
vao 16gich nay, xud't phét tir cdc quy luat phat trién hé thdng, phat hién hoic x4y
dung cdc phudng phdp, cdc thd thuit (nguyén tic) sdng tao cho phi hgp. Mit
khdc, ngudi st dung, dic biét khi gidi nhitng bai todn c¢6 mic khé thap, thudng
chi ding vai thd thuit (nguyén tfc) hoic mét phuong phép sdng tao. Nhim bdo
ddm viéc ding c6 hiéu qud cdc thd thuit (nguyén tic), phuong phdp sdng tao,
ngudi sit dung can chi y 10gich néu trén, hidu theo nghia: minh dinh phat trién
h€ cho trude theo quy ludt ndo, tir d6 x4c dinh diing cdc phuong phdp, thd thuit
(nguyén tdc) sdng tao twong tng. Ngudi sit dung néu khong chd ¥ d&n yéu ciu
ndy, c¢6 thé ding cdc phuong phdp, thi thuit (nguyén tdc) sdng tao ra ngoai
pham vi dp dung clia ching.

o Ngudi gidi can ludn ludn nhé: gidi bai todn c6 nghia 1a phat trién tinh hé thong

cla hé c6 trong bai todn va 18i gidi, quy&t dinh t3t 12 13 gidi, quy&t dinh tuan
theo diém 19 (xem 3.7. Hé théng va Tu duy hé théng).



