D6 tin cdy vé to chiic va cdng nghé thi cdng céng trinh

Reliability on organization and construction technology

Tom tat

Trong thiét ké td chic thi cong, gia tri tinh toan caa chi
phi va thai gian xay dung can ciitheo cac diéu kién dau
vaothudng c sai léch so voi thuc té.Nhiéu phuong phap
tiép can dé tinh toan cac gia tri dinh lugng cdia chi so

vé dé tin cdy clia té chiic - cdng nghé (organizational -
technological reliability - 0TR) da dugc cac tac gia trong
va ngoai nudc phat trién. Bai bao trinh bay viéc ap dung
phuang phap c6 dién ctia ly thuyét xac sudtlam don gian
héa quy trinh thu thap théng tin co ban va, trong mét sé
trudng hap, cho phép sir dung cac gia tricé trong thuic té.
Két qua thé hién dugc phueng phép wdc tinh gia tri dinh
lwgng vé dé tin cdy OTR trong thi cdng xay dung bang hai
cach: theo quy trinh thuc hién cac céng tac bang thi cong;
nang cao qua trinh o giéi héa bang giai phap cong nghé
€an cti vao viéc tinh toan cudng dé thuc thi bang tong nang
sudt lao ddng clia cdc nhém cdng nhéan chuyén nghiép trén
cong truong.

Tir khéa: d6 tin cdy vé td chiic va cong nghé xdy dung; gidi phdp t6
chiic céng nghé xdy dung; thoi han xdy dung; gid thanh sdn phdm
xay ldp; thiét ké'td chuc va cong nghé ciia qud trinh xdy dung

Abstract

In the design of the construction organization, the calculated value
of the cost and construction time based on the input conditions
often have deviations from reality. Many approaches to calculating
the quantitative values of the organizational-technological
reliability (OTR) index have been developed by domestic and
foreign authors. The paper presents the application of the classical
method of probability theory that simplifies the basic information
collection process and, in some cases, allows the use of values
contained in practice. The results demonstrate the method of
estimating the quantitative value of OTR reliability in construction
in two ways: according to the process of performing manual work;
improve the mechanization process by technological solution
based on the calculation of the intensity of implementation by the
total productivity of professional workers on the construction site.
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Pham Minh buc

1. M& dau

Nén tang cta ly thuyét OTR d& dwoc A.A. Gusakov dinh nghia[1]:
“Dé tin cay cua td chirc va cong nghé (OTR) 1a kha néng cla cac
quyét dinh kinh t& vé t& chirc, cong nghé va quan ly d& dadm bao dat
dwoc mot két qua nhat dinh ctia nganh xay dwng trong diéu kién
nhiéu loan ngau nhién vén co trong xay dwng nhu mét hé théng xac
suét phire tap”. Tuy nhién, nghlen ctru [2], mo ta cac cong tac thi cong
trong xay dung nhw mot hé théng xac suat clia cac quyét dinh va mot
két qua nhét dinh, hoat dong trong diéu kién nhiéu loan ngau nhién,
cho thay viéc tim kiém cac phwong phap mé hinh hda OTR bang céach
danh gia xac suét vé hiéu qua cla cac quyét dinh duwoc dwa ra. Theo
d6 [2], dinh nghta ctia A. A. Gusakov déng nghia véi khai niém “sw én
dinh cta hé théng dbi v&i cac anh hwéng ngau nhién”, va sw én dinh
cla hé thdng co thé dwoc tinh bang cac diéu kién hiru han va ranh
gi6i ban dau va cac dic diém dong twong (ng véi cac yéu td cla hé
thdng theo cac tham sé dwoc kiém soat, twong (rng véi ly thuyét: bién
do vé sb lwong, chat lwong va tham sb thoi gian. Viéc st dung cach
tiép can xac dinh dé& nghién ctru OTR duwéi dang mét ham toan hoc
dap wng cac diéu kién ban dau dwoc xac lap, nhw diéu kién ranh gidi
va diéu kién cudi cung, cho cac théng sé sau: cong tac chuén bj xay
dwng, sai léch cho phép trong viéc thwc hién cac qui trinh cong nghé,
nhu cau / tht ty tiéu thu tai nguyén va két qua cla cong tac thi cong
xay dwng. Dwa trén co s&do, véi sy tro giup cta mét md hinh xac
dinh ctia OTR, sw phu thudc ctia cac théng sb cla két qua xay dwng
vao cac didu kién ban dau va ranh gi¢i cla cac théng sb nhu: qua
trinh chuén bi cdng tac, qui trinh thi cdng, qui pham coéng nghé va sw
hd tro tai nguyén cho cac quy trinh cong nghé...dwoc st dung dé xac
dinhdd tin cay vé td chirc va cong nghé cla cac qua trinh thuc hién
nhiém vu san xuét nham dem lai hiéu quatrong moét thoi ky xac dinh
(bao gdm nhwng khéng vwot quéa gia dinh murc).

2. Phwong phap xac dinh doé tin cay OTR

Ly thuyét vé d6 tin cay dwa trén cac phwong phap théng ké toan
hoc, ly thuyét xac suét va ly thuyét x&p hang. Dé thiét 1ap cac phwong
an tinh toan, diéu quan trong Ia phai phan tich c4u tric cta hé théng
san xuat xay dwng.Bat ky hé thdng nao ciing c6 thé bao gbm cac
phan t&r doc 1ap, cac phan t& phu thudc twong tac véi nhau, cling nhw
cac két hop khac nhau cia nhivng phan t&r d6 va nhivng phan t& khac.
2.1. Phén tich hé théng san xuét xay dung

Viéc phan tich ciu tric cho thdy, hé théng san xuét xay dwng la
s két hop phirc tap va da dang cla cac yéu tb phu thudc va doc
lap, dwoc dac trwng bdi tinh khong ddng nhéat. Sy khac biét vé do
tin cay trong viéc thwe hién cac qui trinh cong nghé va giai phap t6
chtrc - cdng nghé thi cdng cdng trinh can cha y dén, la cac déc diém
clia trinh tw (dwoc hé théng hda) theo bién phap ki thuat thi cong xay
I&p cong trinh. M&i mét cong viéc trong té chire thi cong ludn thé hién
sy twong tac gitbacong nhan va may cong tac. Twong tac nay cé ban
chét ngau nhién, diéu nay “hoan toan chwa dwoc tinh dén béi tai liéu
td chirc-cong nghé, ciing nhuw trong co' s& tham chiéu ctia quy chuén
hién co (quy dinh xay dwng, v.v.) [3]". Tuy thudc vao trinh d6 co gidi
héa, cac cong viéc dwoc xac lap theo bién phap thi cong cu thé vao
qua trinh xay dwng mdt cong trinh, c6 thé xac dinh theo ba nhom:

a - Nhém thir nhét, bao gdm céc cong viéc dwoc co gidi hoa dong
bd (vi du, cong tac dat, may cong tac thwe hién cho hau hét cac qua
trinh thye hién thao tac thi cong: may Gi, may dao, may xuc...);

b - Nhém thir hai, bao gdm céc céng tdc ma qua trinh thwc hién
c6 lien quan dén sy twong tac, phdi két hop clia cong nhan va may
thi céng, & d6 cong viéc khong thé thuwe hién ma khong cé it nhat mot
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trong cac yéu td cau thanh t& hop: cong nhan — may thi cong
(vi du, 18p ghép céac két cAu ché tao sdn: su twong tac cla
may nang (can truc) va nhém cong nhan (ddi) thuc hién 1&p
ghép, hodc cong tac dé bé téng thwong phdm cho két ciu
cong trinh:can sy két hopgittamay mac, thiét bivan chuyén
vira bé téng—coéng nhan phuc vu may va lién két thwc hién
cuing nhém(td) cong nhan thye thi cac thao tacnhw @6, dam,
bdo dwdng bé tong...).

¢ - Nhém céng viéc thir ba, la cac cong tac dwoc thuc
hién hoan toan thi cong (6p tuwong; lat san; l&p dat cac tAm
trang tri, 1&p dat khung ctra, v.v.), bao gdm ca viéc st dung
dung cu dién cam tay.

2.2. Xac dinh gia tri do tin cay

D6 tin cay cua cac quy trinh thi cong dwoc tinh toan theo
tirng nhém cdng tac t chirc da phan loai & trén, dé 1ay mau
xac dinh, cac gia tri ban ddu mé ta hanh vi clia qua trinh thi
cong duoc dé& xuét dé thuc hién tai hién trwong.

a. V&i cdng tac co gidi hoa ddng bo: thoi gian hoat dong
dwoc xac dinh bdi nang Iwc thwe thi nhiém vu clanhirng
ngwdi cdng nhan diéu khién hoat déng cla may va dwoc
didu chinh can c& theo dinh mlc hao phi ban hanh. Hiéu
suét clia co gidi héa trong trdng hop nay phu thudc vao kj
n&ng ctia ngwdi van hanh didu khién 6 t6, may cong tac...
cling nhw sy bé tri hop ly ctia mét t6 hop may cong tac.
Vi dy, trong t& hop may khi thwc hién congtacdao dat (may
xuc — may Ui - xe tai): may xdc la may coéng tac chinh,may
Gi, xe tai la cac may phu phuc vu cho coéng tac cia may
chinhthwéng dwoc chon vai sb lwgng may co xét dén diéu
kién hoat dong lién tuc clia ctia may xuc hién tai.

b. V&i cong tac dwoc co gidi hda moét phan: thoi gian
hoat déng clia cong viéc chuyén mon dwoc xac dinh theo
thoi lwgng phuc vu ctia may thi cong c6 mat khi thwc hién
mot phan trong toan bd nhiém vu. Do vay, can phai xac dinh
ty 1& hop ly cia sb lwong céng nhan trong day chuyén bd
phan thuc hién d& dam bao sy hoat dong lién tuc cta day
chuyén bo phandé khi tham gia vao mat tran cong tac noi
chung.Tinh toan dwa trén cac dinh mirc Nha nwéc ban hanh
hoadc nang Iwc cta don vi thi cong co s&, wdc tinh theo cac
yéu t6: hao phi ca may, hao phi céng lao déng phédi hop. Mot
vi du minh hoa cho céch xac dinh sb lwong cdng nhan trong
méi lién hé véi cac giadi phap té chirc va cong nghé dai dién
cho sy twong tac ctia con ngwdi va may moc chinh (can truc

Bang 1. Chi phi nhan céng va théi gian cho cac may cong cu thi cong dé bé tong
dam san toan khdi sir dung van khuon luan luu tam nhd, cho10 m? két cau dam

san toan khoi

va may bom bé téng) dwoc st dung khi @& hdn hop bé téng
dam, san theo 16p(theo dinh mirc d& ban hanh ctia LB Nga
GESN 81-02-06-2017). Két qua cla cac phép tinh duwoc cho
trong bang 1.

Sé lwong céng nhan can thiét dé rai hdn hop bé téng voi
cwong dd theo qui chuén (hiéu suét), dwoc xac dinh trung
binh theo cdng thirc:

M (1)

Trong do:

- Ng (nguoi) - 1a s6 cong nhan trong tb,doi (kip lam viéc),
(cot 5, bang 1).

- R (gi& cdng) - chi phi nhan céng theo tiéu chuén dé thuc
hién khéi lwong céng viéc don vi, (cot 4, bang 1).

- Ry (ca) - chi phi thdi gian clia cac may cdng tac co
ban theo tiéu chuan dé thwc hién khéi lwong don vi, (cot 3,
bang 1).

Céac gia tri khac nhau clia s6 lwong cdng nhan (cot5, bang
1) 14y theo dinh mic binh quan khong phai Ia sb nguyén.
Diéu nay chwa dung véi thue té sén xuat béi sé lwong cong
nhan trong t&, ddi lao déng ludn ludn 1a s6 nguyén. Nhdm
muc tiéu duy tri dwoc cac gidi phap t6 chirc-cong nghé téi
wu, can phai xac dinh gia tri clia cwéng dd san xuét trong day
chuyén bo phan véi bién ché sb lvong cdng nhan cla td, doi
(v&i sb nguyén) xap xi gia tri binh quan theo dinh muwc. Vi
du, s6 cong nhan xac dinh binh quan (cét 5, bang 1) 1a 11,37
ngwoi.Dé cé thé tinh toan duoc thdi gian thuc hién cong tac,
ta xac dinh 2 phwong an bién ché: phuong an 1 1y sé lwong
cong nhan trong t6 1& 11 ngudi (thdp hon sé lwong quan
binh), hodc phwong an 2 18y sb lwgng cong nhan 1a 12 nguoi
(cao hon sé lwegng quan binh). Qua do, xac dinh gia tri cla
cwong do san xuét theo bidu thire:

N >0->W, =W,
W=-"L-w
'R "1<0-> W,=%
)
Trong do:

- W, - cwdng do (cong suét) clia cong viéc thue hién san
xuét déi v&i cac gidi phap t6 chire - cong nghé da cho.

- Wy, - hiéu suét thwc hién cta may thi cong (co ban)
c6 tinh dén thoi gian ngirng
hoat déng cuc bd, can thiét
dé& thyc hién tng pham
vi cong viéc theo quy trinh

td chirc va coéng nghé: sw

Binh mtrc cho 10m? | Hao phi ca Hao phi céng lao S0 lrgng cong nhan tuong tac va phoi hop lam
TT L. . . N R woece tinh trong lién két viéc gilra may cong tac chinh
Vi hean = may (Ca may) | déng (Cong/ca) thwe hién, nguoi Vi td, doi cong nhan nhim
1 > 3 4 5 thwc hién nhiém vu san xuét
PR T T - — < chung, theo ty 1é:
DO bé tong dam san st dung can truc thap, strc nang Q = 8 tan. 1
1 12 cm 1,79 20,35 11,37 Wiy = R
2 16 cm 1,90 20,35 10,71 )
Viéc tinh toan cuwdng dé
3 20 cm 2.02 20.83 10.31 thi céng xay lap cho cong tac
4 >20cm 2,14 21,06 9,84 co tac dong qua lai gira may
Db bé téng dadm san st dung bom bé téng cé cong suét 65me/h. mdc va cong nhantheo bieu
thiee (2) nén thwc hiénvoi
5 12 cm 0,81 20,01 24,70 nguyén téc t& chirc — cong
6 16 cm 0,93 20,01 21,52 nghé: [4] tan dung téi da kha
7 20 cm 116 2047 17.65 nang lam viéc clia may méc
va dam bao sy phuc vu cla
8 >20cm 1,28 20,71 16,18 cc“)ng nhan nhlp nhéng, phél
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Bang 2. Gia tri cudng dd udc tinh cho cong tac thi cdng dé bé tdng dam, san toan khéi va luogng du trir

(thai gian) bén trong cong tac

Phwong an 1: S6 lwgng céng nhan dwéi mire binh | Phwong an 2: S6 lwgng ¢éng nhan trén mirc binh
quan quan
A R Cuwong do Du trir thoi gian cla N . Cuong do Dy tri¥ thoi gian cla
TT g dc - g g d¢ . 9
SO cong:nhan thwe hién W, may cdng tac SO congznhan thwe hién W, may cbng tac
trong t0 Ng . 2 trong t6 Ng . )
(ngLroi) (tinh theo m , . (ngLroi) (tinh theo m , o
[¢] thU"C hlén) Ca/m %o g thU’C hlén) Ca/m %
1 2 3 4 5 6 7 8 9
Db bé téng ddm san st dung can truc thap, strc nang Q = 8 tan.
1 11 5.41 0.18 3.24 12 5.59 0.31 5.26
2 10 4.91 0.35 6.63 11 5.26 0.14 2.63
3 10 4.80 0.15 3.02 11 4.95 0.33 6.26
4 9 4.27 0.40 8.55 10 4.67 0.08 1.59
Db bé tdng ddm san st dung may bom bé téng cdng suat 65 m®h.
5 24 11.99 0.35 2.85 25 12.35 0.15 1.19
6 21 10.49 0.26 2.40 22 10.75 0.24 2.20
7 17 8.30 0.32 3.66 18 8.62 0.17 1.96
8 16 7.73 0.09 1.1 17 7.81 0.40 4.83

bé tri sé lwgng cong nhan nhw thé nao dé dé cho chu ky cac
cOng viéc phuc vu clia céng nhan dwoc két thuc sém hon
chu ky hoat ddng ctia may dé& may khadi phai chd doi va cong
nhan dwoc nghi ngoi ddi chat dé& phuc hdi stre lwc. Nhw vay,
c6 thé dua ra két luan don gidn vé s ton tai ctia dw trir nang
lwc s@n xuét. Dy triv 1a két qua cla viéc lam tron sb lao dong
clia td, ddi 1&én hodc xudng so véi gia tri quan binh. Gia tri ctia
dw tri® n&ng lwe san xuét, s hinh thanh trong hoat ddng san
xuét la két qua cuda viéc lam tron, dwoc dwa ra trong bang 2.

Trong trwdng hgp thoi gian cla cong tac dwoc tinh theo
cwong do hoat dong béi hiéu suét clia may cong tac (W, =
Wy, phrong an 2, cot 7, bang 2), thi gia tri cGia d6 tin cay vé
td chtrc - cong nghé (OTR) phan 16N phu thudc vao xac suét
hoat dong khdng bi gian doan clia may cong tac va dwoc
danh gia trén co s& dinh mlc hién c6é clia Nha nwéc ban
hanh. Néu tinh thoi gian thwe hién trén tdng gia tri ndng suét
clia ngwoi lao dong (W, = Ng/ R, phwong an 1, cét 3, bang
2), thi OTR dwoc xac dinh bdng xac suét ctia cac phan viéc
ma c6ng nhan c6 th&dam nhiém thay thémay cong tac thuc
hiéntrong thanh phan céng viéc theo qui trinh cong nghé thi
cbng clia cdng tac (& vi du nay 1a cong tac db bé téng dang
xét). V&i didu kién khong tinh dén tac dong kinh té theo do
dai thoi gian dbi véi ca hai phwong anbién ché té cdng nhan.

c. Vi cac cong tac dwoc thwe hién hoan toan béng tha
cong:

Céc yéu tb xay ra gay mét 6n dinh, lam gian doan hodc
kéo dai thoi gian hoat dong clia day chuyén bd phan chuyén
ménla mét quy trinh hoan toan ngdu nhién. Dé danh gia
hao phi thoi gian va lao déng tha cong, c6 thé st dung cac
phwong phap thwe nghiém([4] dé thu thap théng tin va xir
ly: phwong phap quan sat “da thdi diém” (Multimoment),
phwong phap bam gid (lién tuc, chon loc). Cac phwong phap
nay danh gia do tin cay, theo quy luat, rat tbn thdi gian va
viéc st dung chuing trong thuc té doi héi phai dwoc dao tao
d&c biét trong Iinh v ly thuyét xac suét va thdng ké toan
hoc. D& don gian héa viéc wéc tinh xac suét thuc hién cong
viéc bang thi cong cé thdi gian dwoc an dinh trudc, khi xac
dinh chi s OTR,can thwc hién véidiéu kién tuan tha cac quy
trinh tinh toan lién quan dén mang gia tri mo ta thuwéc do

nang suét trong mot khodng thdi gian nhat dinh nao d6. Mot
trong nhitng dé& xuét & xac dinh dd tin cay OTR Ia s dung
phwong phap cb dién ciia ly thuyét xac suét, dua ra cac két
qué quan sat c6 kha ndng xay ra nhat va néu khéi lwgng tinh
toan nhiéu (hodc khd) thi nén ap dung cac phwong phap thuc
nghiém sé. Buwéng cong xac suét tich Ity dwoc xac 1ap bang
cach str dung cac phwong phap tiéu chuén cta ly thuyét xac
suét trong tinh toan. Dwa trén cac diéu kién khdng nhiéu hon
(hodc it hon) mét gia tri (theo k§ thuat hodc t& chirc) nhét
dinh. Viéc tich lGy thdng tin vé& viéc thye hién cbng viéc, md
tad cac quy trinh codng tac thi cong xay dwng dwoc thire hién
béng tht cong nhw vay cé thé mét tir vai ngay dén vai thang.
Vi du: khi theo d&i nang suat mdi gid' dé c6 thé tich Ity dwoc
mot mang 100 gia tri thi can phai tién hanh trong thdi gian
d013 ca lao ddng. Néu thém thong tin ban dau dé xem xét t&i
hiéu suét 1am viéc thay dbi trong t6 theo tirng ca, co6 thé can
dén 4 thang. Piéu quan trong la nhan manh vé hiéu suét thoi
gian trong ca lam viéc, khi tinh toan phai nhap cac hé sb hiéu
chinh giai thich cho sw khéng déng déu clia cwérng dd 1am
viéc trong mét ca (vi dy, hiéu suat mot gio trwde khi thoi gian
nghi trva thwong thap hon budi chiéu 25-35%). Trong thuc
t&, dbi vai nghanh xay dwng dan dung va céng nghiép, gia tri
I&¥n nhét clia chi tiéu dwoc danh gia 1a chi tiéu tang cudng do
(n&ng suat) ctia cong viéc. D& tién hanh xac dinh gia trj do
tin cay OTR,c6 thé tinh theo hai cach, dwoc minh hoa béng
dd thi (hinh 1; a, b):

Cach thir nhat - tim kiém dd tin cay cla cac gia tri dinh
lwong cac chi tiéu moé ta qua trinh hoat déng clia quy trinh
céng nghé trong xay dwng (dién hinh 1 hiéu suét hodc

A n

cwong do san xuét), tam goi la céch tinh “trwc tiép” véi cac
dir liéu dwoc thu thap theo sé mau N = 100. Trén biéu dé
(hinh 1 a, b) truc X thé hién sy thay déi cwérng d6 lao dong
san xuat (Wmax> W> W,min) tinh bang phan trdm. Bac clia d6
thi ham mat d6 xac suét (hinh 1, a) cho thay sé lwong cac gia
tri Wiy v&i N = (1 + 100) twong ¢rng vé&i 100 mau thu thap,
nam trong khoang twong trng pham vi dién tich tr 0 dén
100% (Wimin = 0%, Wimax = 100%). Toa dd cla dwdng cong
xac suét tich |Gy (hinh 1, b) cho thdy cac xac suét thay ddi tuy
thudc vao cudng do san xuét (W,). Xac suét clia méi gia tri
tao thanh tap gia tri W, (v&i p = 0,01 &bng v&i gia tri cta mau
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N = 100). Tuy nhién, khi xem

xét xac suét ctia tirng khoang p n

(\Nlmax> VVI> Wlmin)v ro réng 18 100 + 36

nhan thay khoang xac suét 5 16 16 90 “%\39

cao nhat nam trong khoang LT N 79

0,6 Wimax> Win> 0,4Wp, 14 1'/ Py 80 N

&ng voi p = 0,16 (hinh 1, a). 3‘ 70 | .

Thyc té tinh toan thoi gian 12 *

clia cac cong tac khong can 0 1f 0 60

quan tam dac biét toi gia tri 7 \ 20 | 0

xac suat cla tirng phan to

clla mau, va tham chi riéng i i 40 4

biét cla tng khoang trén ] \ 30

biéu do. Piéu quan trong la 4/ N N1
xac dinh xac suét dé cuong 4 20 e
d(f), lao dong san xuat khong 2 10 | -
thdp hon gia tri woc tinh ™
(hoac dinh mre quy dinh)[5] 0

béng viéc str dung dwong
cong tich lily xac suét (hinh
1,b).

Cach th& hai - thyc hién
nhiém vu tinh toan v&i moét
mirc dé tin cay nhét dinh cho
trwdc dé xac dinh gia tri dinh
lwong cla chi tiéu cwong do
san xuét, cach tinh nay dwoc goi 1a cach tinh “nghich dao”
(so v&i cach tinh trwc tiép). Tinh hop 1& cla phwong phéap
nay dwoc dwa ra b&i Molodetsky V.R. [6]. Cach don gian la
thay vi xac dinh khoang céc gia tri cwong do san xuét khi
tinh toan theo dé dai thdi gian clia cong viéc, cho phép s
dung mét gia tri roi rac cho mot mire xac suat nhat dinh. Vi
vay, cho phép dé& dang wéc tinh nang suét lam viéc cla td
coéng nhan(xac suat hoat déng)ma khong yéu cau phai danh
gi4, theo d&i nang luc thye té tirng cdng nhan. Khi lap db thi
dwong cong xac suét tich Iy, thi can biéu dién day du bo
gia tri cia cwdng do lao dong san xuét (Winy) dé chia thanh
hai phan: mét phan chra cac gia tri nhé hon gia tri dwoc
tinh toan (khéng théa man didu kién) va phan con lai. Sy
tach biét nay dwoc nhan thdy qua moét dwdng vién chi bao
phan chia tap hop céc gia tri. Vi vay, can phéai sdp xép céac
gia tri theo thir ty tang dan (thdp nhat dén cao nhat). O vi
du trén,khi xac dinh cwéng dé thwe hién ctia day chuyén bo
phan (quy trinh d bé tong dam san toan khéi) dwoc thuc
hién trén co s& co bién phap ky thuat va té chirc cu thé, do
tin cay vé cong nghé dwoc lay bang R = 0,8 cho tat ca cac
phan viéc ndm trong qui trinh thwc hién. Véi gia trip = 0,8
cho trwdc, gia tri bién sé twong tng véi chi sb chiém trong
s6 mau n = 21 (sb gia tri trong 100 ma&u dang xét, N = 100)
(hinh 1,b). Tlr @6, c6 thé rat ra biéu thirc xac dinh n nhuw sau:

n=100N(1-p)+1 @)

W’ﬁ n a‘]

Trong do:
- n - 1& sb chi thi trong cac gia tri mau da duoc sép xép
trong mang gia tri.
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Hinh 1. Biéu d6 ham phan phdi ctia cac bién ngau nhién W;

- p - mirc d6 tin cay cla td chirc va cdng nghé (xac suét).

- N - sb gia tri trong mang.

Ap dung phuong trinh (3) vao vi du trén, ta co:
n=100(1-0,8)+1=21. Vi vay, dé lay ra sb gia tri khac 100
trong mang, v&i mot gia tri cho truwdc clia pta co thé xac din’h
gia tri cta n twong &ng. Tt d6 xac dinh gia tri tinh toan thiet
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