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Toém tit

Trong quan Iy dw dn san xudt, viéc ldp ké hoach
va kiém sodt tién do la yéu 16 then chot dé dat
dwoc muc tiéu vé thoi gian, chi phi, va chat lwong.
Trong boi cinh @, so do PERT (Program
Evaluation and Review Technique) dong vai tro
quan trong giup nha quan Iy nhdn dién trinh ty
thuc hién cac cong viéc, xdc dinh dwong gang va
woc lugng thoi gian hoan thanh dy an. Tuy nhién,
viée xdy dung thii cong so do PERT cé thé ton
nhiéu thoi gian va dé xdy ra sai sot, nhdt la khi dw
an c6 quy mé 1ém va nhiéu moi quan hé phike tap
gitta cdc cong viéc. Bai bao nay trinh bay quy
trinh nghién ciru va phat trién mot hé thong tu
dong héa xdy dung so do PERT bdng ngén ngir
ldp trinh Python. Hé thong dwoc thiét ké dé trich
xudt thong tin tur co so dir liéu hodc cac tép céu
hinh, xac dinh thir ty cong viéc, tinh toan thoi gian
thuc hién va phat hién cdc cong viéc quan trong
thong qua phan tich dwong gang (Critical Path
Analysis). Muc tiéu chinh la cung cap cong cu ho
tro cde nha quan Iy die dn trong linh viee san xudt
lén ké hoach va theo doi tién d6 mét cach hiéu
qud, truc quan, han ché sai sét do thao tdc thii
cong. Két quad thuc nghiém trén mot s6 kich ban
dir én san xudt cho thdy giai phap dé xudt cé thé
rit ngan thoi gian xdy dung so do PERT, tang tinh
chinh xac trong xac dinh dwong gang va cho phép
diéu chinh lich trinh du én nhanh chong khi co
thay doi.

Tir khéa: So do PERT, quan Iy du an, thoi gian
bat dau som, thoi gian bat dau mudn, duwong gang.
Abstract

In manufacturing project management, planning
and progress control are key factors in achieving
time, cost, and quality goals. In this context, PERT
(Program Evaluation and Review Technique)
diagrams play a vital role in helping managers
identify the sequence of tasks, determine the

critical path, and estimate the projects
completion time. However, manually constructing
PERT diagrams can be time-consuming and
error-prone, particularly for large-scale projects
with many complex interdependencies among
tasks. This paper presents the research and
development of an automated system for
constructing PERT diagrams using the Python
programming language. The system is designed to
extract  information  from  databases  or
configuration files, determine task sequences,
calculate execution times, and identify critical
tasks through Critical Path Analysis. The primary
goal is to provide a tool that enables project
managers in the manufacturing sector to plan and
monitor progress effectively and intuitively, while
minimizing errors caused by manual operations.
Experimental results on several manufacturing
project scenarios demonstrate that the proposed
solution can shorten the time required to build
PERT diagrams, improve the accuracy of critical
path determination, and enable quick adjustments
to the project schedule when changes occur:
Additionally, this article discusses optimization
methods and outlines future development
directions for the system, such as integrating with
other tools and leveraging big data processing
capabilities and cloud computing to enhance
performance and scalability.

Keywords: PERT diagram, project management,
earliest start time, latest start time, critical path.

1. M& dau

Quan ly dy an 1a mét linh vyc quan trong, dac biét
trong san xuat cong nghiép, noi tinh phirc tap gia ting
khi khéi lugng cong viéc, nguén luc va su canh tranh
thi truong ngay cang 16n. Bé dam bao mot dy an san
xudt c6 thé hoan thanh dung thoi han, dap tmg cac tiéu
chuan chét luong va khong vuot qua ngan sach, cac
nha quan ly thuong sir dung nhiéu cong cu va ky thuat
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khac nhau. Trong d6, so dd PERT (Program
Evaluation and Review Technique) la mét cong cu
quan trong dugc phat trién tir cudi nhitg nam 1950.
Ké tir d6, PERT d3 duoc sir dung rong réi trong nhiéu
linh vuc nhu xay dung, k¥ thuat, cong nghé thong tin,
va dic biét 1a trong quan 1y san xuat [1, 2].

So d6 PERT thuong duge nhic dén cung vai so dd
Gantt (Gantt chart). Mic di so dd Gantt c6 tinh truc
quan cao va d& hiéu, n6 thudng thich hop hon cho viée
1én ké hoach va theo doi tién d6, nhung lai khong cung
cép nhiéu thong tin vé mbi quan hé phu thudc 1an nhau
(dependencies) giira cac cong viéc. PERT, ngugc lai,
nhan manh vao viée phén tich tht ty cong viée, xac
dinh hoat dong quan trong (critical activities) va udc
luong thoi gian. Trong mot dy an san xuét, diéu nay
rat hitu ich vi chudi cong viéc c6 thé phic tap, dan xen
va phu thudce 1an nhau theo nhiéu cép do.

Tuy nhién, mot trong nhitng kho khan 16n khi ap
dung PERT la viéc xdy dung va duy tri so d6 tré nén
phtrc tap theo quy mé cua du 4n [3]. Khi sé luong
cong viée gia ting, ngudi quan 1y phai tén thoi gian
phan tich, nhap liéu va sip xép mdi quan hé. Cac cap
nhat va thay d6i trong sudt vong doi du 4n ciing khién
viéc chinh stra thi cong trd nén ton kém, dé& gay sai
sot. Van dé nay cang trd nén nghiém trong trong cac
dy 4n san xuat quy mo 16n véi hang trim hodc hang
nghin cong viéc, yéu cau cac thay doi linh hoat dé
thich ung v6i diéu kién van hanh thuc té chang han
nhu hong héc may moc, thiéu hut nguyén vat ligu,
hodc nhan Iyc bién dong [4].

Chinh vi véy, nhu cau vé tu dong hoa trong xay
dung va quan 1y so &6 PERT d4 xuat hién, nham giam
thiéu ganh ning quan 1y va nang cao d¢ tin cdy cia
thong tin dy an [5]. Su phat trién ctia cong nghé thong
tin, dac biét la ngdn ngu 1ap trinh Python, 43 mé ra co
hoi cho viéc phat trién cac hé thong tu dong hoa, tich

hop tot v6i cac co s6 dit liéu va cong cu phan tich khac.

Python dugc va chudng nho ¢t phap gon nhe, thu vién
phong phi nhu NumPy, Pandas, NetworkX,
Matplotlib va cong dong phat trién rong rai. Pong thoi
cho phép xay dung so dd PERT rd rang, dé doc, dé
hiéu giup truyén tai thong tin dén cac bén lién quan
khong c6 chuyén mon k¥ thuét: Co kha nang tuy chinh
cao ma khong tn thoi gian va cong sirc; Chi phi thuc
hién lai ré vi cong cu nay c6 thé sir dung mién phi.
Pay 1a diéu kién ly tuong dé xay dung giai phap linh
hoat, c6 kha ning mo rdng va tich hgp cao, phuc vu
cho nhu ciu da dang cua cac nganh cong nghiép.
Mic du ¢6 nhiéu cong cu thuong mai va mot )
cong cu ma ngudn mé, nhung van d& hién tai nim &
viéc xay dung mot giai phap théng nhét, linh hoat, c¢6

thé tu dong trich xuat dir liéu dy an tir nhiéu nguén,
tryc quan hoa bang so d6 PERT va tu dong phén tich
duong ging, kém theo kha ning cap nhat dé dang [5].
Phan 16n cac cong cy hién hanh van doi hoi ngudi
quan 1y thiét 1ap tha cong hodc chi hd trg mot phan
qué trinh. DSi véi nganh san xuét, nhu cdu nay cang
cép thiét hon do s6 luong cong viéc, nguén lwc, han
ché vé mat nguyén vt liéu, thiét bi san xuat thuong
xuyén thay doi, din dén tan suét cap nhat cao.

Trong bai bao nay, chl'mg t6i khai thac 1oi thé cua
Python dé d& xuit mot hé thng tu dong hoa xay du‘ng
so d6 PERT phuc vu riéng cho quéan 1y du 4n san xuét,
cho phép tiry chinh dé dang, tich hop linh hoat véi di
liéu hién co6 cua doanh nghiép.

2. Tong quan va phuwong phap nghién ciru

2.1. Khdi qudt vé PERT va vai tro trong qudn Iy
dy dn

So d6 PERT (Program Evaluation and Review
Technique) 1a mot céng cu quan 1y du an dugc thiét
ké dé hd tro lap ké hoach va kiém soat tién do trong
cac du an phirc tap. Puoc gidi thiéu 14n dAu tién vao
nam 1957 trong chwong trinh phét trién tén lira
Polaris-My, PERT tap trung vao vi¢c mo hinh hoa cac
hoat dong va mbi quan h¢ phu thudc gitra ching duéi
dang mot do thi ¢6 hudéng. Khong giéng nhu phuong
phap CPM (Critical Path Method) chu yéu dua trén
thoi gian c¢b dinh, PERT st dung 3 wéc luong thoi gian
cho mdi hoat dong: Thoi gian lac quan (optimistic
time - fy), thoi gian bi quan (pessimistic time - #,), va
thoi gian ky vong (most likely time - #,). Thoi gian
trung binh (expected time - z.) dugc xac dinh theo
cong thirc:

. to + 4t,, + ty
¢ 6

Dura trén te, PERT cho phép tinh toan cac théng s6
quan trong nhu thoi gian sém nhét (Earliest Start Time
- EST), thoi gian mudn nhét (Latest Start Time - LST),
va thoi gian du phong (slack), tir d6 xac dinh duong
gang (critical path) - chudi cac hoat dong quyét dinh
thoi gian hoan thanh toan bg du an. Trong nganh san
xut, PERT gitip nhan dién dau 1a nhing cong viéc
khong thé tri hodn ma khong anh huong dén tién do
chung (dwdng ging). Viéc nim rd duong ging cho
phép nha quan 1y tap trung nguodn luc va theo ddi sat
sao cac hoat dong then chét, df“)ng thoi ¢o chién luge
du phong hop 1y trong nhimg tinh hudng rui ro.

Viéc xay dung va phén tich so @6 PERT theo cach
thii cong thuong gip nhiéu han ché, bao gom sai sot
trong tinh toan, khé khan trong viéc cap nhat khi dy
an thay ddi, va sy thiéu truc quan khi trinh bay Kkét qua
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cho cac bén lién quan. Dé giai quyét nhiing van dé nay,
nhiéu nghién ctru di dé xuét cac phwong phap tu dong
hoa. Nghién ctru ciia tac gia Suharni da phat trién mot
hé thdng dua trén Excel dé tu dong tinh toan duong
gang, nhung giai phap nay thiéu tinh linh hoat khi xir
Iy cac du an quy md 16n [1]. Trong khi do, tac gia
Agyei [2] d4 dua ra phuong phap 1ap trinh tuyén tinh
dé tao so @6 PERT, tuy nhién qua trinh tinh toan van
con phire tap va han ché kha ning tiy chinh.

Gan day, cac ngdn ngi 1ap trinh ma nguén mé nhu
Python da thu hut sy cht y nho tinh linh hoat va kha
nang tich hgp vai cac thu vién khoa hoc. Mot sb da sur
dung Python két hop vdi thu vién NetworkX dé mo
phong mang ludi cong viéc trong quan ly du an xay
dung, cho théy hiéu qua vugt trdi so véi cac cong cu
truyén théng. Tuy nhién, cac nghién ctru nay chu yéu
tap trung vao linh vuc xay dung hodc phan mém, trong
khi g dung trong san xuat van con han ché [3].

2.2. Quy trinh xdy dung PERT

Trudc khi phat trién giai phap tw dong hoa, can
hiéu 16 quy trinh x4y dung so ¢ PERT theo cach thu
cong dé xac dinh cac budc can sd hoa. Quy trinh nay
bao goém céc giai doan chinh sau:

1. Xac dinh cdc hoat dong va moi quan hé phu
thudc: Liét ké tat ca cac cong viéc trong du an va xac
dinh thtr tu thyc hién. DSi voi san xuét, viéc lap rap
san pham - Task B chi c6 thé bat dau sau khi hoan
thanh san xuét linh kién - Task A.

2. Uéc lwong thoi gian: Gan 3 gia tri thoi gian (1,
tm, 1) cho moi hoat dong dua trén kinh nghiém hodc
dir liéu lich str.

3. Xdy dung do thi: V& so d6 mang véi cac nat dai
dién cho sy kién va cac cung dai dién cho hoat dong.

4. Tinh todn thong sé PERT:

- Thoi gian sém nhat (EST): Tinh tir diém bt dau,
cong don thoi gian qua cac hoat dong.

- Thoi gian mudn nhat (LST): Tinh nguoc tir diém
két thuc, trir dan thoi gian dé dam bao khong tré han.

- Thoi gian du phong (slack): Slack=LST-EST.

- Puong ging: Chudi hoat dong c6 slack=0.

5. Triee quan héa: VE biéu d6 va trinh bay két qua
cho céc bén lién quan.

Quy trinh thu cong nay tuy hiéu qua voi du an nho,
nhung tré nén bat kha thi khi s lugng hoat dong ting
1én hoc khi cAn cap nhat thuong xuyén trong san xudt
dong.

2.3. Thiét ké thudt todn tw djng héa
Dé ty dong hoa quy trinh PERT, nghién ciru dé
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xuit mot luu trinh gdm ba budc chinh dugc thé hién
trong Hinh 1:

Thu thap va xir Iy dir liéu: Dit liéu diu vao bao
gém danh sach hoat dong, mébi quan hé phu thudc, va
ba gié tri thoi gian (9, £, £,). Dit liéu c6 thé dugc nhap
tir tép CSV hodc truc tiép trong ma Python.

Xay dung dd thi va tinh toan: Sir dung thu vién
NetworkX dé tao dd thi ¢o hudng, sau d6 ap dung
thuat toan truyén théng ctia PERT dé tinh EST, LST,
slack va duong gang.

sig |

Ly i libu tir excel fle
ma ngudi ding lua chen

Thuo fién iy s6 iéu
i excel e (tén oong
Vigc, ndi dung oong
vigc, ong vigc ph
| thugc, thai gian)

Naui ding chon kiéu
50 db PERT ddu ra

Thuc hign v 5o 80
Tinh todn: HS, K, PERT theo 58 ¢ dd
HM, KM, T tinh toan v kiu so

db d4 chon

V& sz 84 PERT v
a fa man hinh

[——ing

Ngui ding iy chinh {
i trf cdc nit
ey o leu shu vio
mungpnauqnéusvab /
da chon

Kétihic

Hinh 1. Lwu trinh xdy dung so' dé Pert

Truc quan héa két qua: Sir dung Matplotlib dé
v& so d6 mang va hién thi thong tin quan trong.

Thuét toan duoc thiét ké nhu sau:

e Budrc 1: Tao dd thi c6 huéng G(V,E) trong d6 V
la cac su kién va E 1a cac hoat dong voi trong s6 1a 7.

o Buwée 2: Thuc hién thuat toan lan truyén thuan
(forward pass) aé tinh EST:
EST(vj)=max {EST(vi)+t.(eij) } ,Vvi—v;

e Buoc 3: Thuc hién thuat toan lan truyén ngugc
(backward pass) dé tinh LST:
LST(Wi)=min{LST(vj)—te(eij) },Yvi—ov;

e Buéc 4: Xac dinh slack va duong gang:
slack(e;)=LST(v))—EST(vi)—t(e;)

e Cac canh c6 slack=0 thudc duong gang.

Giai phap s dung hai thu vién chinh gdm
NetworkX sir dung dé xay dung va phan tich d6 thi c6
hudéng, hd trg thém thude tinh nhu thoi gian cho cac
canh va Matplotlib nham truc quan héa dd thi dudi
dang so 6 mang v6i nhin va mau sic dé 1am ndi bt
duong gang.
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3. Két qua va thao luin

Giai phap tu dong hoa xay dung so dd PERT bang
Python da dugc thir nghiém v6i mét dy an san Xuét
gd6m 10 hoat dong duoc thé hién trong Bang 1.

Két qua so dd PERT dugc xdy dung bang phuong
phap 1y thuyét thé hién trong Hinh 2.

Két qua tinh toan tir thuét toan lan truyén thuan va
nguoc khi sit dung Python duogc trinh bay trong bang
2 dudi day.

Nhitng cong viéc ¢ Slack=0 nam trén duong gang
1a nhitng yéu t6 quyét dinh dén tién do cong viéc. Biéu
d6 PERT dugc xdy dung bang Python duoc thé hién
trong Hinh 3.

Biéu dd duoc tao tu dong khong chi hién thi cu
tric mang ma con lam ndi bat duong gang, giup ngudi
quan 1y d& dang nhén dién cac hoat dong can uu tién.
Két qua nay phu hop véi tinh toan thii cong, ching
minh tinh chinh x4c cua thuat toan. Bé danh gia hiéu
qué cua giai phap ty dong hoa, tac gia da so sanh véi
phuong phap thi cong dua trén ba ti€u chi: Thoi gian
thyuc hién, d6 chinh xac, va kha nang mé rong.

KHOA HOC - CONG NGHE

i voi thoi gian thuc hién, viéc xay dung PERT
thi cong (bao gdbm vé& so dd, tinh toan EST/LST va
xac dinh duong ging) mat khoang 30-45 phit cho du
an gdbm 10 hoat dong nhu dé xuat, tiy thudc vao kinh
nghiém cua nguoi thuc hién. Trong khi d6, chuong
trinh Python xir I toan b quy trinh trong chwa day 1
gidy sau khi dir liéu duogc nhép. Véi du an 16n véi 50
hoat dong tré 1én, thoi gian thu cong co thé tiang lén
vai gio, trong khi thoi gian ty dong hoa chi tang nhe
nh¢ hiéu suét tinh toan cua Python.

Vé d6 chinh xac, phwong phap thu cong dé xay ra
sai sot, dac biét trong tinh toan lan truyén ngugc hodc
khi cap nhét dir li¢u. Chuong trinh Python loai bo 15
con nguoi bang cach sir dung thuat toan cb dinh va
kiém tra tinh hop 1& cuia dd thi nhu phat hién chu trinh
phu thudc.

Dbi voi kha ning mé rong, xay dung PERT theo
cach thu cong trd nén bat kha thi véi cac du an phic
tap c6 hang traim hoat dong va mbi quan hé phu thudc
dan xen. Nguoc lai, giai phap Python c6 thé xir ly dit
lidu 16n nho kha ning ciia NetworkX trong quan 1y do
thi quy mo lon.

Bing 1. Thong ké mgt duw dn ché tao sin phim

o . N . . Théi gian dy kién
Cong viéc No6i dung cong viéc Cong viéc dirng truéc ]
(tuan)
A Thiét ké san phim - 5
B Khao sat thi truong - 2
C Thiét ké quy trinh cong nghé ché tao san phdm A 4
D Thiét ké mAu ma san phim A 4
E Lam chinh sach chao hang A 3
F Gia cong ché tao thir san phim C,D 2
G Kiém tra chét lugng san phdm F 4
H Tinh toan gia thanh B,E,F 1
I Tuodng trinh gia ca va nhu ciu H 2
J Viét bio cao du an G H,1I 3
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Hinh 2. S0 dé PERT ciia du dn ché tao sin phim mdi theo phwong phdp 1y thuyét

SO 83 (08-2025)




TAP CHi ISSN: 1859-316X

KHOA HOC CONG NGHE HANG HAI

KHOA HOC - CONG NGHE

L-JOURNAL OF MARINE SCEENCE AND TECHNOLOGY-

z
°

w20y

NNo

KM: 10
T. 10
HM: 12

/'

. - ; Ta
G ! Ks: 18
ks:0 ks Ks:11 e D: 0
: : D 4 g - > Hs: 18
HS:5 — HS: 9 Hs- 15 —> P KM: 18
KM: 0 KM: 5 KM: 11 M: 1 T0
T 0 T-0 T0 e HM: 18
HM:S HM: 9 W 15 :
D F
Ks:5 XKs:9
Wi &3
: HS: 11
KM: 5 —_— KM: 9
T.0 T0 ;
HM: 9 HM: 11 s 12
D:2
s 14
KM: 13
T1
HM: 15
E
Ks: S
Tart D:3
Ks: 0 Hs: 8
D:0 KM: 9 n
HS: 0 T4 Ks: 11
KM: 0 HM: 12 D:1
T:0 HS: 12
HM: 0 KM: 12
Tl
HM: 13
K:

Hinh 3. So' d6 PERT ciia du dn ché tao sin phdm mdi theo cich tiép cin Python

Qua d6 c6 thé thy giai phap tu dong hoa mang lai
nhiéu loi ich dang ké, dc biét trong bdi canh san xuét,
v6i thoi gian 1ap ké hoach giam dang ké, cho phép cac
nha quan 1y tap trung vao viéc ra quyét dinh thay vi
xu ly s6 lidu. Dit lidu dau vao co thé duge nhép tir
nhiéu ngudn (CSV, co s& dir liéu ERP), phu hop véi
cac hé théng san xuét hién dai. Ngoai ra, biéu dd ro
rang, d& hiéu giup truyén tai thong tin dén cac bén lién
quan khong c6 chuyén mon ky thuat.

Bdng 2. Xac dinh Slack va dwong ging

Cong
N ES EF LS LF Slack

viéc
A 0 5 0 5 0
B 0 2 10 12 10
C 5 9 5 0
D 5 9 5 0
E 5 8 9 12 4
F 9 11 9 11 0
G 11 15 11 15 0
H 11 12 12 13 1
1 12 14 13 15 1
J 15 18 15 18 0

V6i tng dung mi Python, chuong trinh ¢6 thé
dugc diéu chinh dé tich hop cac tinh ning b sung,
nhu phan tich rii ro thoi gian bang mo phong Monte
Carlo hodc téi rru hoa tai nguyén. Trong san xuat, noi
thoi gian ngimg may hodc sy cham tré trong chudi
cung tng c6 thé gay thiét hai 16n, giai phap nay hd trg
dy doan va giam thiéu rai ro hiéu qua hon so véi
phuong phap truyén thng.

Mic du c6 nhiéu wu diém, giai phap tu dong hoa

cling ton tai mot s han ché khi dugc ung dung. Co
thé ké dén 1a do chinh xac cua két qua phu thudc vao
chit luong dit liéu nhu wéc lugng thoi gian, mdi quan
hé phu thudc. Néu dit liéu khong diy di hodc sai léch,
két qua c6 thé khong phan anh thyc té. Hon nita, du
Python c6 tinh don gian, nhung néu ngudi ding khong
quen v&i 1ap trinh c6 thé gip kho khan trong viéc
chinh stta ma hodac tich hop vao quy trinh hién cé.
Trong nghién ctru hién tai, viéc nhap dit liéu van yéu
cau céach thirc truc tiép trong mi hodc qua tép, khong
phtt hop hoidc han ché déi voi nguoi dung khong am
hiéu vé k¥ thuét.

Két qua thtr nghiém cho thiy giai phap tu dong hoa
khéng chi kha thi ma con mang lai gi4 tri thuc tién cao
trong quan 1y du 4n san xuat. So véi cic phan mém
thuong mai nhu Microsoft Project, giai phap nay c6 chi
phi thip do Python 1d mi ngudn md va kha ning iy
chinh cao hon. Trong bdi canh san xuét, noi cac du an
thuong xuyén thay doi nhur diéu chinh lich trinh do sy ¢b
may moc, tinh linh hoat ciia Python 1a mét loi thé 16n.

Tuy nhién, dé 4p dung rong réi, giai phap can co
nhitng nghién ciru phét trién cao hon nham khéc phuc
cac han ché d3 néu nhu phat trién mot giao dién dd
hoa don gian hodc tich hop vdi hé thong ERP s& ting
kha nang tiép can cho cac doanh nghiép vira va nho.
Ngoai ra, trong cac dy an san xuét thyc té, can xem
xét thém cac yéu td nhu chi phi, nguén Iuc nhan su,
va rai ro ngau nhién - nhimg khia canh c6 thé dugc
mé rong trong nghién ctru tiép theo.

4. Két luan

Nghién ciru nay da thanh cong trong viéc phat
trién mot giai phap tw dong hoa xay dung so dd PERT
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trong quan 1y dy 4n san xuat bang ngdn ngir 1ap trinh
Python. Théng qua viéc st dung cac thu vién
NetworkX va Matplotlib, chung t6i da thiét ké va trién
khai mot thuét toan hiéu qua dé: (1) xay dung dd thi
¢6 hudng tur dir liéu hoat dong, (2) tinh toan cac thong
s6 PERT nhu thoi gian sém nhit (EST), thoi gian
mudn nhat (LST), va thoi gian dyu phong (slack), (3)
x4c dinh duong ging, va (4) truc quan héa két qua
dudi dang biéu d6 mang d& hiéu. Két qua thir nghiém
trén mot du 4n san xuét gia dinh vai 10 hoat dong da
chirng minh tinh chinh xac va hiéu qua cua giai phap,
véi thoi gian xt 1y giam tir vai chuc phut (phuong
phap thu cong) xubng dudi 1 gidy, dong thoi loai bo
sai sot do con nguoi gay ra.

Giai phap nay mang lai gié tri thuc tién cao trong
bbi canh san xuét, noi viéc 1ap ké hoach nhanh chéng
va chinh x4c 13 yéu t6 then chét dé ti wu hoa tién do
va giam thiéu rii ro. So vdi cac cong cu truyén thong
hodc phan mém thwong mai, phuong phap dua trén
Python khéng chi tiét kiém chi phi ma con cung cép
tinh linh hoat dé tuy chinh theo nhu cau cu thé cua
timg du 4n. Két qua nghién ctru khing dinh tiém ning
cua tu dong hoa trong vi¢c nang cao hi¢u qua quan ly
du an, dic biét trong cac nganh cong nghiép san xuat
doi hoi su phdi hop phirc tap giita nhidu cong doan.
Pdng thoi giai phap nay c6 thé mo rong pham vi tinh
toan vé chi phi va xac dinh nhan lyc cua du an.

Lo&i cdm on

Nghién ctru nay duogc tai tro bdi Truong Pai hoc
Hang hai Viét Nam trong dé tai ma s6: DT24-25.53.
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