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HIEU VA DI TRONG CACH MANG CONG NGHIEP LAN THU" TU" 

HO TU BAO' 

Torn t&t: Bdi viit lugc sit cdc cuoc cdch mang cdng nghiep da gop phdn ldm thay 

doi ban chdt cua sdn xudt bat nguon tie sie dot phd cua khoa hoc vd cdng nghe. Tdc gid 

gi&i thieu nhirng thdng tin co bdn ve cudc cdch mang cdng nghiip 4.0 - sdn xudt thdng 

minh, tren nen tdng dot phd ciia cdng nghe sd. Trin nin tdng ndy, cdc linh viec cdng nghe 

thdng tin, cong nghe sinh hoc, cdng nghi nano, tri tue nhdn tgo... da dat dugc nhimg 

thdnh tuu vugt bac. Cudc cdc mgng ndy mang den cho moi quoc gia nhieng ca hdi vd 

thdch thicc de phdt trien trong nhieu linh viec nhu nong nghidp, du lich. gido due, y ti... 

Trong bdi cdnh nhu vgy, Viet Nam nen nam bdt ca hoi ndy di phdt trien. Tdc gid ggi ma 

cdc hu&ng di cdch mang cdng nghiep 4.0, trong viec xdy dung chien lugc. chinh sdch 

qudc gia cUng nhu huy ddng stf tham gia cua gi&i tri thiec vd todn ddn. 

Tir khoa: each mang cdng nghiep, cdng nghe sd, each mang cdng nghiep 4.0. 

Nhan bdi: 07/01/2019 Gin phdn biin: 21/02/2019 Duyet ddng: 11/03/2019 

1. Hieu ve cdch mang cdng nghiep lan thir 4 

Thdi gian qua eau chuyen "edng nghiSp 4.0" hay "each mang cdng nghiSp lan thii 

tu", vilt tkt la CMCN 4.0, dugc ndi nhi§u d nudc ta, tham chi con nhieu hofn d eac nudc 

phat triln. Nhung dudng nhu mdi ed cac bai viet td cae phdng vien bao dai va chi d?o ve 

cdng nghiep 4.0 tu cac nha lanh dao, nhirng ngudi quan ly... va cdn it tieng ndi tu nhung 

ngudi lam khoa hpc va cdng ngh? (KH&CN), nhiing ngudi am hieu ve nen tang ciia cupe 

each mang cong nghiep nay. 

Cach mang cdng nghiep bat dau d nudc Anh tir niia cudi cua the ky 18. Din nay da 

cd su nhm nhan thong nhat ve ba cupc each mang cdng nghidp da xay ra. Mdi cu^c each 

mang deu dac trung bdi su thay ddi vi bdn chdt eda sdn xudt va su thay ddi nay dugc tao 

ra tir cac dot phd ciia khoa hoc vd cdng nghi. Ve dai the, cudc each mang cdng nghiep l&n 

thii nhat dien ra vao nua cudi the ky 18 va gan niia dau the ky 19, vdi su thay ddi tu san 

xuat thu cdng den san xuat eo khi do phat minh ra dgng co hoi nude. Cudc each mang 

edng nghiep lan thii hai dien ra vao niia cudi the ky 19 cho den khi dai chiln thi gidi lin 

thii nhat xay ra, vdi thay ddi tii san xuat don le sang san xuat hang loat bing mdy moc 

chay vdi nang lugng dien. Cudc each mang cdng nghiep lan thii ba dien ra tu nhiing nam 

* Tru&ng Khoa hgc Tri thirc, Vi^n Khoa hgc vd Cong ngh? Tien tiin Nh4t Bdn. 
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1970s vdi su ra ddi eua san xuat tu ddng dua vao may tinh va thilt bi dien tu (thap nien 
I960), may tmh ea nhan (thap nien 1970, 1980), va intemet (thap nien 1990). 

Cudc each mang edng nghiep lan thii tu duge cho la da bat dau tu vai nam gan day, 
dai thi la eude each mang ve sdn xudt thdng minh dua tren cae thanh tuu dot pha trong 
cac ITnh vue edng nghe thdng tin, cdng nghe sinh hgc, cdng nghe nano... vdi nin tang la 
zkc dot phd cua cdng nghe sd (digital technology) (Schwab, 2015; Nolan, 2016). 

Khai niem "cdng nghiep 4.0" dugc dua ra vao nam 2011 tai Hgi chg Hannover, gidi 
thieu cac du kiln cua chuong trinh cdng nghiep 4.0 cua nudc Due, nham thay ddi va nang 
cao gia tri cua nin cdng nghiep co khi truyen thdng cua Due. Cd the xem cuon sach 
"Cuoc Cach mang Cdng nghiep Lan thii Tu"' cua giao su Klaus Schwab, ngudi sang lap 
va dilu hanh Dien dan Kinh te The gidi WEF, la tuyen ngdn ve cudc each mang cdng 
iighicp lan thu tu. 

Hinh 1. Budc ngoat cua san xuat trong cuoc each mang cdng nghiep 
v^ ylu to taio ra su thay doi 

Cach mang C6n§ 
nghi$p î n thu nhat 

ve san xuat co khi vol 
may moc dya vao 
d$ng CO hoi nirdc. 

Ciich m^ng Cong 
nghifp lan thii hai ve 
san xuit hang loat v6i 

may moc dî a vao 
nang lupng dien. 

Cach mang C6ng 
nghiep lin thu ba ve 
san xuat tu dong v6i 
may tinh, dien tu va 
each mang so hoa 

Cdch mang Cong ̂  
nghiep lan thii tu vl 
san xuSt thong minh 
nho cac d$t pha ciia 

CuSi th^ ky 18 d k the ky 19 Cu6i the ky 19 d^u the ky 20 Tir th^p ky 70 cua thi ky 20 Bat d^u tirbSy gio' 

Khong chi nudc Diic vdi chuang trinh Cong nghiep 4.0, eac nudc phat triln trong 
vai nam qua diu co cac chuong trinh chiln lugc vl san xuit trong tuong lai khi nhiing 
tiln bo cua khoa hgc va cdng nghe dang diln ra rit nhanh. Nudc My cd "Chien luge quoc 
gia vl san xuat tien tiln"^ cho ba thap ky tdi (Nolan, 2016); nude Phap cd "Bd mat mdi 
ciia cong nghiep nudc Phap"^ Han Quic cd "Chuong trinh tang trudng cua Han Quoc 
trong tuong lai"^ (Connell, 2014); Trung Qudc ed "Lam tai Trung Qudc nam 2025 '̂ 
(Chinese Government, 2015)... Ngay ca khi ta chi xem cai ten "each mang cong nghiep 
ian thii tu" mdi ed tinh chit du bao va ehua xay ra, vin khdng the bd qua su that la cac 
cudng qudc dang chuin bi ehiln lugc phat triln san xuit cho mdt tuong lai gan.̂  Va tdi 
day viec san xuit ngay eang thdng minh, eang hieu qua eua eac euong qudc nay tat nhien 
se anh hudng din eac nude khae. Mdi qude gia, du dang d vi thi nao tren ban do phat 

"The Fourth Industrial Revolution" 
^ "National strategy for advanced manufacturing in the United States", 
httpsV/www.uschamberfoundation.org/bhq/iiS manufacturing-strategy. .„ ,»„, in fr^nrp 

' "The new face of industry in France", http://www gouvemement.fr/en/the-new-face-of-mdustry-m-france-

building-the-industry- of-the-tliture. 

"Korea's Future Growth Program" 
^ "Made in China 2025" 

http://www.uschamberfoundation.org/bhq/iiS
http://www
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triln cua thi gidi, cung phai tim ra each phat triln trong su thay ddi do eupc each mang 
cdng nghiep nay dem lai. Bk quylt dinh di nhu thi nao, trudc hit cin hieu rd hem ve 
CMCN 4.0. Bao chi thudng md ta CMCN 4.0 vdi cac thanh tuu cua Tri tue Nhan tao 
(TTNT), vdi may mdc tu dgng va thdng minh nhu d-td tu lai, in in 3 chilu (3D printmg), 
kit nii van vat (loT), eac san phim dua vao eong nghe sinh hgc va eong nghe vat Ueu... 
Nhung edt ldi cua nhung dot pha nay ta gi? Co hay khdng dilm chung cua cac dot pha dd? 

Cd thi ndi ring do chinh la dot pha cua cdng nghi sd trong nhiing nam vua qua, 
tilp nii thanh qua cua cude cdch mgng sd hod (digital revolution) dien ra trong may ehuc 
nam tu khi c6 may tinh, tuc tir eude each mang edng nghiep lin thii ba. Vay caeh mang sd 
hoa va cdng nghe so la gi? Cong nghe sd gidng edng nghe thdng tin khdng? Nhung dot 
pha cua cdng nghe so la gi Iai ed thi tao ra mdt eupc each mang cdng nghiep? 

Cac thuc thi trong thi gidi quanh ta d dang vat chit vdn cd cua chung. Chiec d-td la 
mdt khdi sit thep ed thi chuyin ddng khi dugc dl xang va dugc dieu khiln. Cay lua, con 
tdm la nhirng smh vat dugc sinh ra va ldn len. Con ngudi la sinh vat phiic tap nhat ma chi 
rieng benh tat va siic khoe da la dpng luc cua mdt khoa hpc ludn duge quan tam hang 
diu: khoa hpe su sdng. Su ra ddi cua may tinh da dan den cugc each mang sd hoa, nhat la 
khi may tinh ca nhan va intemet xuat hien, ngay eang gan bd vdi cac hoat dpng cua con 
ngudi. Sd dT vay vi may tinh chi lam viec vdi hai con sd "0" va "1" . De tinh toan tren 
may tinh cho cac thuc the ta cin bilu dien dugc chung bang nhirng con sd "0" va "1" tren 
may tinh theo nhiing md hinh va each thiie thich hgp nao do. Ta ggi cac bieu dien nay la 
"phien ban sd" cua cac thuc the. Cd the hinh dung mdt each don gian nhung "phien ban 
sd" cua mgt chiec d-td la sd heu ky thuat eua cac bg phan va Hen ket cua chung trong qua 
trinh san xuat, hoac cd the la sd lieu ve ehuyen dgng ciia xe va cac anh sd thu duge tir 
camera cua xe khi xe chay tren dudng. Nhung "phien ban sd" cua cay liia, con tdm co the 
la he gien ciia chiing, hoac dir lieu ve su bien ddi cua ehung theo nhung thay ddi cua mdi 
trudng. Nhdng "phien ban sd" cua mdt ngudi cd the la nhiing y kien cua ngudi nay tren 
facebook, nhiing sd lieu do dugc tu cae thiet bi deo tren ngudi (wearable) hay b?nh an 
dien tir ciia ngudi nay trong eo sd dii lieu d benh vien. 

Tao ra "phien ban sd" ciia cac thuc the chinh la viec sd hod (digitalization), va cdng 
viec dugc lam khap noi nay da dugc an du gpi la cudc each mang sd hoa. Cae "phien ban 
so" chinh la dii lieu (data) cua eac thuc the, cd dugc do quan sat, thu thap, do dac... va 
viec xir ly cac dii lieu nay de tim ra y nghta ciia ehung, ehinh la tim ra thdng tin, la mue 
tieu chinh yeu ciia nganh cdng nghe thdng tin (CNTT). 

"Phien ban so" cua cac thuc the cho phep ta noi chung vdi nhau tren cac he thdng may 
tinh hoac noi chung vao Intemet, va tao ra cac khdng gian sd (cyberspace) tuong ung vdi the 
gi&i thuc thi (physical world) cua ehung ta. Nhiing he thong ket ndi cac thuc thi va "phien 
ban so" cua chung dugc gpi la cac he kit ndi khdng gian sd-thuc thi, tam dich theo nghia cua 
tu cyber-physical systems. Day la mpt khai niem co ban cua CMCN 4.0, phan anh mli lien 
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he cua san xuit tiln hanh trong the gidi cac thuc thi nhung qua trinh tinh toan duge lam tren 
khong gian so va ket qua tinh toan nay dugc tra lai dung cho san xuit trong the gidi cac th\rc 
thi. Day la thay doi ca bdn ve phuang thuc sdn xudt eda con nguai, sdn xuat dugc diiu khiin 
vd hd trg quyet dinh tie khdng gian sd. Trong nhiing nam vira qua, eac tien bg dot pha ciia 
cong ngh? sd da va dang eho phep thuc hien cac tinh toan phiic tap lien quan din tri thong 
minh eon ngudi, lam cho san xuat thdng minh va hieu qua hon. 

Cdng nghe so la cdng nghe vl cae tai nguyen sd, khdi diu tir giiia thi ky trude, da 
va dang thay ddi nhieu ITnh vue. Cd hai khia canh cua edng nghe sd, mdt ia vî c sd hoa va 
hai la vi?c quan tri va xd ly eac dii lieu dugc sd hoa. Thi du eua si hoa trong eac nganh 
nghe khac nhau nhu ehup anh da ehuyen tir anh phim qua anh sd, tu may anh co qua may 
anh so; viec m an dua vao anh so va che ban dien tu eho ehiing ta cd sach bao nhu ngay 
nay; ky thuat truyen hinh da ehuyen sang truyln hinh sd dep hon rit nhilu; edng nghe 
truyen tin da thay the cac tin hieu tuong tu bang cac tin hieu sd, truyen va nhan tin hieu sd 
tren nhiing dudng truyen hieu nang eao... 

Cong nghe sd cd phan chung rat Idn vdi cdng nghe thdng tin, do la phan quan tri va xu !y 
du lieu dugc so hoa. Trai qua cac lan song eua eong nghe (Chinese Government, 2015), 
nhiing dot pha trong thdi gian gan day nhu dien toan dam may, thiet bi di dgng thdng 
minh, tn tue nhan tao, dir lieu ldn, loT... dang tao dieu kien eho san xuat thdng minh 
duoc thue hien rgng rai, md dau cho cugc each mang cong nghiep lan thir tu (Hinh 2). 

Hinh 2. C^c lan song cua cong nghf so 

Nguon: Fujitsu Journal. 2016. 
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Tri tui nhdn tgo la ITnh vuc nhim lam cho may tinh khdng nhimg biet tinh toan 
ma cdn ed eac kha nang cua tri thdng mmh con ngudi, tieu bilu la cac kha nang lap 
luan, hilu ngdn ngir va bilt hgc tap. Trong lich sir 60 nam phat trien cua TTNT, nganh 
hoc mdy (machine learning), nham lam eho may cd thi tu hgc de nang eao nang lue 
hanh ddng, la ITnh vue sdi dgng nhit ciia TTNT trong hai thap ky qua. Cd the dmh 
nghTa hpc mdy Id viec phdn tich cdc tap die lieu ngdy cdng l&n vd phuc tgp di dua ra 
cdc quyit dinh hdnh ddng. Thi du dd la eae quylt dinh khi ehuong trinh AlphaGo cua 
Google danh thing nha vd djch cd Vay, la quylt dinh trong cac phin mem djch tCc ngdn 
ngii nay qua ngdn ngu khae hay cac phin mem nhan bilt tieng ndi eon ngudi, la cac 
quylt djnh chin doan benh eua he Watson cua hang IBM... Gin day, vdi su bung nd 
cua dii lieu, kit qua ciia viec sd hoa va kit ndi internet khip noi, khoa hoc die lieu (data 
science) - vdi trung tam la phan tich dir lieu dua vao hgc may va thdng ke - dang trd 
thanh nin tang cua CMCN 4.0. Cd thi ndi hiu hit cac ung dung dugc ndi dudi ten 
TTNT trong CMCN 4.0 diu chu ylu dua vao cac phuong phap cua hge may cung tien 
bd cua kit ndi thue the va cae he thdng tinh toan. 

Cac dot pha trong edng nghe sinh hpc va cdng nghe nano ciing lien quan rat nhieu 
din cdng nghe sd. Trong nhirng nam vira qua, viec so hoa trong sinh hpc phan tir da trd 
nen d6 dang vdi gia re hon rit nhilu (mdt he gien ed the dugc sd hoa trong vai gid ddng 
hd vdi chi phi it hon mgt nghin do-la). LTnh vuc tin-sinh hpc (bioinformatics) - diia vao 
cac phuong phap eua hgc may de phan tieh nguon dir lieu sinh hpc khdng Id nham kham 
pha cac hieu biet ve su sdng - dang gdp phan vao nhung tien bg cua cdng nghe smh hgc, 
md ra nhieu trien vpng eho y hgc va ndng nghiep. Cong nghe nano cung cd nhung budc 
tien hiia hen dua vao cdng nghe sd. Gan day nude My khdi dau chuong trinh nghien ciiu 
Idn ve vat lieu tinh toan ,̂ nham dimg eae ky thuat cua hgc may de nit ngan giai doan thu 
nghiem trong phdng thi nghiem khi che tao eae vat lieu mdi. Mdt ehuong trinh tuong tu d 
Nhat cung da bat dau tir hai nam qua. 

Nhiing tien bg thudng dugc ndi den trong CMCN 4.0 cho cac thuc the vat ly nhu 6-
td tu lai, in 3D hay robot thdng minh deu lien quan rat nhieu vao edng nghe so. Dai the 
khi mpt chiec d-td tu lai chay tren dudng, rat nhieu phuong phap hgc inay duge sii dung 
de xac dinh dudng di cua 6-td, cac thuc the chuyen ddng quanh va tuong tae vdi d-td, va 
phan tich de dua ra quyet dinh chuyen dgng ciia 6-td. 

2. Hudng di trong each mang cong nghigp lan thi>4 
Nhiing dieu cdt yeu torn tat ve CMCN 4.0 la co sd de ta xem xet can di nhu the nao 

trong cudc each mang nay. Phan tiep theo trao ddi nhanh mgt vai y kiln chu quan eiia 
ngudi viet khi nhung nghien cuu, thao luan va quyet dinh can dugc tien hanh mdt each he 
thdng va nghiem tuc, tranh nhirng tuyen bd vdi va di trudc nhan thiic. 

Materials Genome Initiative, https://\vww.mg!.gov. 

https:///vww.mg!.gov
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Tmdc hSt, di di trong CMCN 4.0 cln biet ta dang it dau trong cac cuoc cacli mang 
cong nghiep da xay ra (CMCN 2.0, CMCN 3.0)? Ta da co nhung yiu t5 nao cua CMCN 
4.0? R6i ta rau6n dSn dau, muon co vi tri nao tren ban d6 phat triSn cua thS gioi khi rit 
nMSu qu6c gia khac cung se CMNC 4.0? Sau niia, c4n nMn CMCN 4.0 la cu6c each 
mang cua san xak thSng minh nhtmg khong nhdt thia chi la cac linh vtrc ciia san xuit 
cong nghiep. Cot ldi Id ta co the thuc hien den ddu su thay doi phuang thicc sdn xudt mai 
ndy trong nhimg vi^c ta muon vd cdn ldm. 

Co nhQng thu ta phai lua chpn lam don biy ii phat triSn, nhu ta da chgn nong 
nghi?p va du lich, va co nhiing thu ta khong thi chon ma nhit thiSt phai lam nhu giao 
dvc, moi trucmg va y ti. Phai chang di trong CMCN 4.0 cua ta trade h8t chinh la lam 
nong nghiep va du lich thong minh, la lam giao due, moi tracmg va y ii thong minh khi 
bi§t lira chon va c6 the lam chu nhiing cong nghe s6 va cac cong nghe cao cin cho minh? 

Chang han thu nghl vi nong nghiep trong CMCN 4.0. Niu ta mu6n nuoi tring mpt 
so "cay va con" de tham gia thi truang quoc t€, thi rat cin biit a nhiing noi khac ai ciing 
nu6i tring nhung cay va con nay, san luong cac noi do co thi la bao nhieu, nhu ciu thi 
trucmg ra sao. Can thu th^p du lieu ve nhung dieu nay va tu do tinh toan di c6 nhung d\r 
bao va quyet dinh xac dang. Nong nghiep thong minh ciing nam 6 viec chuyen dich mpt 
phan dien tich liia sang cac cay trong, vat nuoi Ichac co gia tri cao hon lua. Viec dich 
chuyen o dau, chuyen bao nhieu, gia tri cao hon bao nhieu... deu can va c6 the tinh toan 
duac nh6 khoa hpc du Heu. Chang ban trong viec nuoi torn, tao ra cac giong tom khong 
thoai hoa cung nhu thuc an thich hpp cho chiing can dupc nghien curu voi vi?c sii dung 
cong nghe si. Tii day timg budc ta co thi tiin din nong nghi$p chinh xac (precision 
agriculture) cho nhieu "cay va con". 

Du lieh cua ta trong CMCN 4.0 cung cin dupc phat ttiin mpt each thong minh voi 
hi trp cua cong nghe si. Sif thdng minh thi hipn d chi phai tmh todn dupc lpi hai cua cac 
dich vu, tuyen truyin sau rpng cho ngudi dan thiy lpi ich cua djch vu chit lupng cap cung 
nhu thî t hai cua "an xii" di khach "mpt di khong trd lai" hoac khach lan trayin cac diem 
yiu kem cua du ljch Vipt Nam tren khong gian mang. Vi?c gidi thieu du lich cung can 
dita tren cac cong nghe s6 hien dai. Cach lam cua Uber diing cong nghe si di cung cap 
tien ich cho khach hang rit dang hpc tjp cho cac hoat dpng du lich 6 Viet Nam. Dung 
dupc cong nghe si co thi tao ra va cung cip cac dich vu tit nhit cho khach du ljch, lam 
cho du khach that hai long khi den ViStNam 

Chiing ta cin tun each si hoa dupc song ngoi, tinh toan va mo phong dupc cac tuih 
huing lu lut CO thi xay ra di co phuong an thich hpp, tranh tinh trang phai xa lu nhung 
khong biet thiet hai se xay ra the nao. 

CNTT ciia ta co ban lau nay mdi gdp phin vao viec quan ly benh vien, nhung 
chua true tiip vao viec kham chfia benh. Tiin bp cua cong nghe so ngay nay cho phep 
si hoa tinh trang benh t?t va cham sdc y ti ciia mii ngudi dan trong benh in dien tii. 
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lam nin tang cho Y tl Dien td (e-Health). Cd thi khai thac eac benh an dien td de tun ra 
cae tri thiic y hpc, hd trg chin doan, eanh bao sai sdt, ggi y dieu tri, d\r doan tac dyng 
phu cuathude... 

Ta cin xem xet tac dpng eua CMCN 4.0 Ien hiu hit mgi ITnh vuc eua xa hdi, can su 
dyng cdng nghe sd, dung khoa hpc dir lieu trong cac nganh tai ehinh, ngan hang, nang 
lugng, giao thdng van tai... Ching hiin, un tie giao thdng ed thi duge eai thi?n neu ta t^ 
ddng phan tich dugc tinh hinh giao thdng tir dii lieu sd thu bing cac cam bien gan tren 
mdt sd xe va may quay d nhirng dilm chgn lija (thay vi cac tinh nguyen vien gpi dien 
thoai bao ve tdng dai). 

Ta ein tun each thay ddi giao due, dl ldp cdng dan radi cd tri thiic va ky nang thieh 
ung dugc vdi thay ddi do euge each mang cdng nghiep mdi, dl nang cao nhirng pham 
chit va tinh nhan van cua con ngudi ma may khdng bao gid cd duge. 

CMCN 4.0 md ra mgt co hdi phat triln cho Viet Nam. Sd dT vay vi cugc each mang 
edng nghiep nay khdng nhu nhirng eude each mang cdng nghiep trudc nham vao... edng 
nghiep, la ITnh vue ta ed khoang each rat ldn so vdi eac nude phat trien, ma nham vao 
cdng nghe sd, dem tien bg ciia cdng nghe so tdi mpi ITnh vuc khac. Neu xet ve cdng 
nghiep 6-td, edng nghifp robot... ta ed the each cac nudc phdt trien nhieu chuc nam, tham 
chi ca tram nam, nhung ta cd the each khong xa cac nudc nay d mgt sd cdng nghe sd, neu 
cd each lam. 

CMCN 4.0 se tac ddng len mpi ngudi va c6 su tham gia rgng rai cua nhan dan, 
nhung trude het phai dugc tao ra va thuc day bang ehien lugc va chinh sach qudc gia, bdi 
thay ddi manh me cua cac doanh nghiep, va bdi luc lugng tmh hoa eua khoa hgc va cdng 
nghe dit nudc. CMCN 4.0 khdng thi lam chi bdi y chi ma phai bang tri thuc, bing nhiing 
cdng nghe tien tiln cua TTNT, cua khoa hpc du lieu, cua kit ndi thi gidi thue va khdng 
gian sd, cua cdng ngh? sinh hpe va khoa hgc vat lieu... 

May man thay CMCN 4.0 dien ra tren cae tien bg cua cdng nghe sd, ciia hgc 
may va khoa hgc dii lieu, la nhung ITnh vue can cd nen tang cua toan hgc sau sac. 
Chung ta dao tao tuong ddi tdt ve toan hpe va cdng nghe thdng tin va ed kha nang dao 
tao tdt hon. Xay dung dugc luc lugng, phat triln khoa hpc dii lieu va su dung dugc 
khoa hpe dii lieu rpng rai se eho phep ta "thu hep khoang each sd" trong nhilu Imh 
vuc, CO th6 tao ra su dot pha cho nhu cau phat trien eiia dat nudc. Viec lam chu duoc 
cong nghe sd ddi hdi dau tu hieu qua eho cac nghien cuu ca ban va nghien ciiu ling 
dung ehpn loc, can rit nhieu thay ddi d cac vien-trudng va doanh nghiep, va ducmg 
nhien ca d each lam cua nha nudc. 

Cd mgt luc lugng chuyen gia ngudi Viet ve hgc may va khoa hge dii lieu cdng nhu 
rat nhieu ngudi Viet tre cd kien thiie va ky nang trong cac liiih nay dang lam viee d ngoai 
Viet Nam. Ket ndi duge lue lugng nay vdi trong nudc la mgt dieu rat ein lam. 
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