NGHIEN CUU Li LUAN

Cac cong nghé nén tang ciia Cach mang cong nghiép 4.0
va tac dong dén phat trien nhan luc dan toc thieu so

6 Viét Nam

Tran Trung', Pham Diic Binh?,
Nghiém Thi Thanh3, La Phuong Thiy*

" Hoc vién Dan toc

Khu d6 thi Dream Town, dudng 70, phudng Tay M0,

quan Nam Tu Liém, Ha Ngi, Viét Nam

Email: trungt1978@gmail.com

2 Triong Dai hoc Khoa hoc va Cong nghé Ha Noi,
Vién Han 1am Khoa hoc va Cong nghé Viét Nam

18 Hoang Qudc Viét, Cau Gidy, Ha Noi, Viét Nam
Email: pham-duc.binh@usth.edu.vn

% Email: nghiemthanh103@gmail.com

4 Email: laphuongthuydhgd@gmail.com

Trudng Dai hoc Gido duc - Dai hoc Qudc gia Ha Noi

TOM TAT: Su phét trién manh mé cta cac céng nghé mdi néi trong nhiing ndm
gan day dang dua nhén loai budc vao giai doan ddu cua cudc Cach mang cong
nghiép 4.0. Cach mang cbng nghiép 4.0 dugc du bao sé co nhiing tac déng to
I6n dén moi méat va moi linh vuc cla cuéce séng, & tat ca cac quéc gia, ddc biét
la & cdc quéc gia dang phét trién. Pao tao va phat trién nguén nhan luc, déc biét
la nguén nhan luc ngudi dan téc thiéu sé, cé khd ndng thich nghi vdi su thay
déi nhanh cla xa hoi hién nay 1a mét nhiém vu quan trong véi moi quéc gia néu
khéng muén bj tut lai phia sau. Bai bao nay trudc hét trinh bay tom tat vé Céach
mang céng nghigp 4.0 va cac céng nghé nén tang cla né, va tac déng cla
Cach mang céng nghiép 4.0 dén xa héi. Sau dé, chiing t6i dé xudt mé hinh dé
dénh gia cac tac déng cua Cach mang céng nghiép 4.0 dén nhan luc dan téc
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thiéu sé va su phat trién nhan luc dan téc thiéu sé & Viét Nam.
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1. Pat van dé

Nhan loai da trai qua ba cudc Cach mang cong nghiép
(CMCN) va dang budce vao ki nguyén cua cugc CMCN
lan thir tu (4.0) [1] (xem Hinh 1). Mdi lan trai qua mot
cudc CMCN thi xa hoi loai nguoi lai phat trién 1én mot
tam cao moi vé ca tri thire, khoa hoc, va cong nghé [2].
Nhirng tién bd vuot tréi cia CMCN 4.0 da khién xa hoi
loai ngum dang dung trudc nhu’ng thach thitc méi. Su
phat trién cua méay moc va thiét bi thong minh, cong
nghé méi ndi (cong nghé dir lidu 16n hodc tr1 tué nhan
tao), mang thong tin va tmyen thong két nbi toan cau
nhu internet van vat di bt budc ching ta phai thay d6i
dé thich ng véi su nhiing thay d6i nhanh chong nay.
CMCN 4.0 dang dit ra cho cac qudc gia, dic biét la céc
quoc gla dang phat trién nhu Viét Nam, nhitng yéu cau
vé ngudn nhan lyc chit luong cao dé thich nghi va bét
kip v6i xu thé phat trién nhanh ciia xa hoi. Viét Nam - noi
nhan luc dan toc thiéu s6 (DTTS) chiém mot ti 1 dang
ké, thuong sinh séng ¢ ving nii cao, ving sdu, ving xa
c6 dia hinh khé khan va diéu kién kinh té xa hoi chua
phat trién, dang ddi mat Vi nhiéu thach thirc 16n trong
qué trinh phat trién ngudn nhan lyc DTTS dé dap ung

01 yéu cau phat trién cia CMCN 4.0. Bai béo nay duoc
cau trac gdm hai phan: Phan thtr nhat tom tit vé cac cudc
CMCN trong lich str nhan loai, tong quan vé CMCN 4.0
va nhitng cong nghé nén tang cia CMCN 4.0, tic dong
cia CMCN 4.0 dén xa hoi; Phan tht hai d& xuat mo
hinh dénh gia nhimg tic dong cia CMCN 4.0 dén nhan
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lyc DTTS, va su phat trién nhan luc DTTS & Viét Nam.
Nghién citu nay dwoc tai trg béi Quy Phdt trién Khoa
hoc va Cong nghé Quéc gia, thujc dé tai “Nhiing rao
cdn doi véi phit trién nhén lyc DTTS 6 Viét Nam trong
boi cinh cuéc CMCN 4.0”, mi sé 02/2019/NCUD.

2. N6i dung nghién cuu

2.1. Gac cudc Cach mang cong nghiép

CMCN 1.0 (Industry 1.0) bat dau vao khoang nhiing
nam 1760 véi dac trung la viéc sir dung cac may moc
chay bang hoi nuéc va co gidi hoa san xuit. CMCN 1.0
dugc danh dau boi sy kién James Watt phat minh ra dong
co hoi nudc vao nam 1784. Phat minh nay 14 tién dé cho
su phat trién cua san xuat cong nghiép trong thé ki XIX,
bét dau tir Anh va mé rong ra cac nude khac & Chau Au
va Hoa Ki. CMCN 1.0 da thuc ddy sy phat trién manh
mé cﬁa Iwe lwong san xudt, tao déng luc cho sy phat trién
clia nén cong nghlep va kinh té cua thé gisi trong giai
doan qua d¢ tir nén san xudt néng nghiép sang nén san
xuét co gidi dua trén nén tang khoa hoc ki thuat. Tién dé
kinh té chinh cta giai doan qua do nay 1a sy chién thing
clia cac quan hé san xuét tu ban cha nghia, con tién dé
khoa hoc la cudc cach mang trong khoa hoc ki thuét vao
thé ki XVIII [3].

CMCN 2.0 (Industry 2.0) dién ra tir khodng nim 1870
dén khi Thé chién I n6 ra vao nim 1914. Pic trung cua
CMCN 2.0 1a sy dich chuyén sang san xuit hang hoa
hang loat sau phat minh ra dién va dién nang dugc su



dung dé van hanh cac dy chuyén san xut quy mé Ién.
CMCN 2.0 d4 gitp nén san xut cong nghiép cua thé giéi
phat trién 1én mot mirc cao hon, sau qué trinh tich liy
gﬁn 100 nam cua céc luc lugng san xuét va khoa hoc ki
thuat. Cong nghiép héa phat trién manh trong giai doan
nay, dac biét con mé rong sang cac nudc ¢ Chau A nhu
Nhat Ban va Nga - nudc di co sy phat trién bung nd vao
dau Thé chién I. Vé mit kinh té - xa hoi, CMCN 2.0 da
tao ra nhirng tién dé dé chu nghia xa hoi phat trién va lan
rong trén pham vi toan thé gisi [3].

CMCN 3.0 (Industry 3.0) bit diu khoang nim 1969
v6i su ra doi va phat trién nhanh chéng cia cong nghé
thong tin va dién tir, dwoc ap dung trong cac ddy chuyén
san xudt tu dong hoa. CMCN 3.0 con duogc goi 1a cach
mang may tinh vi n6 dugc thic dy boi su phat trién cua
chit ban din va may tinh trong thap nién 1970 va 1980 va
mang Internet trong thap nién 1990. Trong giai doan nay,
viée ap dung nhiing tién bo ciia khoa hoc ki thuat vao cac
phuong tién san xuat da gitip giam chi phi san xuét so vai
trude day cho ciing mot khoi luong hang hoa, tiét kiém
tai nguyén thién nhién va nguon luc xa hoi. Két qua cta
CMCN 3.0 la su thay d6i co cau va mbi twong quan gilta
cac khu vuc cta nén san xuat xa hoi, bao gom khu vuc
ndng - lam - thuy san, khu vuc cong nghi€p va xay dung,
va khu vuc dich vu. CMCN 3.0 da c6 nhiing tac dong 16n
dén moi mat cua doi séng xa hoi, lam thay ddi tan géc cac
luc luwong san xuét, dic biét 1a & cac nude tu ban phat trién,
noi 1a cai ndi phat trién cia CMCN 3.0 [3].
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Co gii héa san xudt,
Bdng co hoi nude

CMCN

2.0

San xuét hang loat,
Day truyén I3p rap,
Dién nang

3-0

Ty dong hoa,
My tinh, Dién tir

Hé thdng thuc 3o,
Internet van vat,
Két néi mang

NGAY NAY

Hinh 1: Bon cudc cich mang cong nghiép

Khai ni¢gm CMCN 4.0 (Industry 4.0) dugc Chinh phu
Duc gidi thidu 1an dau tién vao thang 4 nim 2011 nhu
mot phan cua chién luge cong nghé cao nham thuc day
viéc cong nghiép hoa nganh cong nghiép san xuat cua
nudce nay [4].Tu khi dugce gidi thi€u, khai niém CMCN
4.0 da dugc dinh nghia theo nhiéu cach khac nhau trong
cac nghién cuu trude day [5]-[9]. Mac du khéng c6 mot
dinh nghia duy nhit vé CMCN 4.0, tuy nhién cic nghién
ctru nay déu dong ¥ rang CMCN 4.0 dua trén sy gia ting
mirc d s6 hoa ciia hé thdng san xuat [10] va ban chat cia
CMCN 4.0 c6 thé duoc hiéu don gian 1a mot cudc cach
mang s6 khi cong nghé sé va cong nghé thong minh dang
dugc tich hop ngay cang nhiéu vao cac hé thong san xuat
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dé t6i wu hoa quy trinh san xudt. Ba linh vuc phat trién
chinh cia CMCN 4.0 bao gém: Ki thuét sd, Cong nghé
sinh hoc va Vat li. Internet van vat, dir li€u 16n va tri tué
nhan tao s& 1a nhiing cong nghé cdt 15i cta ki thuat sb
trong CMCN 4.0. Trong linh vuc Cong nghé sinh hoc,
CMCN 4.0 s& tap trung vao nhitng nghién ctru v& y duoc,
nang luong tai tao, vat liéu méi, hoa hoc, ché bién thuc
phim, thuy san, va néng nghiép. Robot tw hanh, cong
nghé in 3D, xe tu 1ai, cong ngh¢ nano va cong nghé vat
liéu moi s& 1a nhitng cong nghé nén tang trong linh vuc
vatli [11].

Nhimg sy thay doi nhanh chéng cta khoa hoc cong
ngh¢ trong CMCN 4.0 s€ lam cho moi thanh vién trong
xa hdi phai thich nghi véi nhu’ng cong nghé m01 Xa hoi
s phai thay d6i, khong chi vé téc d6 ma con vé quy md,
tinh chét hoat dong va luc luong lao dong. Ba xu huéng
chinh thay déi cach thirc t& chirc va hoat dong cia quy
trinh san xut trong cac nha may cong nghiép la: 1/ S&
hoa: cong nghé s6 s& dugc ap dung cho moi quy trinh
san xudt trong moi linh vyc; 2/ Cong nghiép héa: nhiing
cong nghé mdi dugc ung dung va tich hgp vao quy trinh
san xuat dé nang cao ning suat lao dong; 3/ T6i uu hoa:
Nhitng thanh phan don gian nhit trong quy trinh san xuét
cling s€ dugc cai tién dé t8i wu hoa hiéu suit 1am viéc.

2.2. Cac cong nghé nén tang ctia Cach mang cong nghiép 4.0

Su ra doi va ap dung vao cudc séng cua nhitng cong
ngh¢ moai la dac trung cia CMCN 4.0. Tu nhitng nghién
ctru trudc day cua Cerika & Maksumic (2017) [11], Daim
& Faili (2019) [12] va Aigbavboa & Thwala (2020) [13],
ching t6i tong hop va dé xut cac cong nghé nén tang,
c6 tac dong nhiéu nhat dén sy phat trién cua CMCN 4.0,
nhu dugc trinh bay ¢ Hinh 2.

Robot tu dong

Tri théng minh

Du liéu I6n R
T nhén tao

An ninh
mang

Hé théng
tich hop

Thuyc té 3o Internet

van vat

Céng nghé
in 3D

bién todn dam may

Hinh 2: Cdc cong nghé nén tang ciia CMCN 4.0

Internet van vat (Internet of Things - IoT): Internet
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van vat la khai niém dugc dung dé mo ta viée hang ti
thiét bi vat Ii trén thé gii duoc két ndi véi nhau dé thu
thap va chia s€ dir liu thong qua mang Internet ma
khong can c6 sy twong tac va diéu khién ctia con ngudi.
Ngay nay, thuat ngit Internet van vat xuat hién ngay cang
nhiéu va thu hat duoc su quan tam va dau tu 16m cua céac
cong ty cong nghé vi sy phat trién cua Internet van vét
trong tuong lai s€ c6 nhitng tdc dong manh téi cong viée
va cudc song cua ca xa hoi. Theo woc tinh, dén hét nim
2020, Internet van vat s€ bao gom khoang 25 tri¢u tng
dung, hon 25 ti hé thong nhiing va hé thong thong minh
v6i 50,000 ti Gigabytes dit liéu dé két ndi khoang 4 ti
nguoi dung voi doanh thu 4,000 ti USD. Internet van
vat ¢6 thé duge coi la chia khoa tién t6i thanh cong clia
CMCN 4.0.

Cong nghé dir liéu 16n (Big data): Big data la khai
niém duoc ding dé mé ta mot khdi lwong dir licu rat 16n
va phtrc tap khién nhitng phan mém va cong cu xir 1i dir
liéu thong thuong khong c6 kha nang phan tich va xu i
Dir liéu ngdy nay mang nhiéu thong tin quan trong ma
néu duogc trich xuat thanh cong, né s& mang lai rat nhiéu
thong tin hiru ich cho nhiéu nganh nghé khac nhau nhu
kinh doanh, nghién ctu khoa hoc, du doan dich bénh,
hodc xé4c dinh diéu kién giao thong theo thoi gian thuec.
Do d06, nhiing dir liéu nay phai dugc thu thép, luu tri,
xtr li, tim kiém va chia sé theo mot cach khac véi cac
phuong phéap thong thuong da ra doi trude day. Cong
nghé dir li€u 16n dugc dac trung boi ba thong 6 V, bao
g(‘im Volume - Khéi luong dir liéu, Velocity - Tbc do xir
li dir liu, va Variety - Su da dang di li¢u.

Dién toan dam may (Cloud computing): Di¢n toan
dam may con dugc goi l1a di€n toan may chu ao dugc
hinh thanh dya trén viéc st dung cac cong nghé va dich
vu may tinh trén nén tang Internet. Khai niém dién toan
dam may c6 thé duoc hiéu 1a cac ngudn tai nguyén dién
toan nhu cac tng dung, dich vu hoac phﬁn mém dugc
cung cdp cho khach hang st dung, nhung nhiing tai
nguyén nay dugc luu trii tai cac may chu do trén Internet
(hay trén “dam may”) cht khong con dugc luu trii tai cac
méy chii that ciia ca nhan hay t chuc trén mat dat nhu
trude day. Voi dién toan dam may, tat ca cac hoat dong
déu xay ra trong “dam may”, tirc 1a Internet va cac cong
nghé déu duoc cung cép duéi dang cac dich vu co san
trén Internet. Khach hang s& khong phai dau tu qua nhidu
cho co so ha tang va nhan luc cho cong nghé thong tin
vi nhirng dich vu nay s& duoc cung cip, khai thac, van
hanh, quan li va bédo tri bdi nha cung cép dich vu dién
toan dam may.

Tri tué nhan tao (Artificial Intelligence - Al): Tri tu¢
nhan tao 1a mgt nganh khoa hoc thudc linh vuc khoa hoc
may tinh. Tri tu¢ nhan tao dugc con nguoi lap trinh tao
ra véi myc dich gitip phdn mém maéy tinh c6 thé thuc
hién cac hanh vi thong minh nhu con nguoi. Tri tué¢ nhan

24 TAP CHi KHOA HOC GIAQ DUC VIET NAM

tao g dung cac h¢ thong hoc méay (machine learmng)
nhiam mé phong tri tué cua con nguoi, giup phan mém
méy tinh c6 kha ning suy nghi va 1ap luan dé giai quyét
céc van dé cu thé. Ngoai ra, tri tu¢ nhan tao con c6 kha
ning giao tiép dé hoc hoi va thich nghi véi méi truong.
Phat trién tri tué nhén tao 1 xu huéng cong nghé ma cac
hang cong ngh¢ 16n trén thé gidi ngay nay déu dang tap
trung ngudn luc 16n dé nghién ctu. Ngay nay, cac hé
thong tri tué nhan tao dang duge sir dung thudng xuyén
trong nhiéu linh vuc nhu kinh té, y té, cac nganh ki thuat
va quan sy. Tri tué nhan tao dugc danh gia 1a mot trong
nhirng nén tang c6t 16i cia CMCN 4.0.

Autonomous Robots (Robot tw hanh): Robot tu
hanh dang dugc sir dung rong rai trong cac ddy chuyén
san xuét tu dong trong nhiéu linh vuce, dua trén nén tang
1a su két ndi do Internet van vat mang lai. Internet van
vat cho phép cac thiét bi cong nghiép va may tinh co thé
“giao tiép” va “ndi chuyén” v4i nhau. Diéu nay cho phép
hang hoéa va vat li¢u co thé dugc van chuyén trén toan bo
mat san cia nha may va hoan toan ty dong bdi cac robot
tu hanh khi chung ty tranh vat céan, tinh toan duong di,
phdi hop theo timg t6 van chuyén va xac dinh vi tri bdc
dd hang hoa theo thoi gian thuc.

Cong nghé in 3D (3D- Printing) Céng nghé in 3D
con dugc goi l1a cong nghé ché tao dap dan (addltlve
manufacturing). Cong nghé nay bao gom mot chudi cac
cong doan khac nhau dugc thuc hién tuan tu dé ché tao
ra nhitng san pham ba chiéu bang cach in dan cac 16p cua
san phém tr moOt ban vé ki thuat hoac tir mot mo hinh.
Cong nghé in 3D hoan toan trai ngugc voi cong nghé
ché tao cat got truyén thong khi cac chi tiét thira dugc
loai bo tir phoi ban dau cho dén khi thu dwoc san phdm
nhu mong mudn. Coéng nghé in 3D gitip cho viéc ché tao
cac san phdm dé& dang va tiét kiém voi do chinh x4c cao
hon nhiéu so v&i cong nghé ché tao cit got truyén thong.
Cong nghé in 3D s& dong vai trd quan trong voi nhiéu
ung dung & cac nganh nghe va linh vuc cong nghlep
khac nhau nhu san xuat ché tao, kién trac, xay dung, y té.

Giao tiép May véi May (Machine-to-Machine
Communiation - M2M): Cung véi Internet van vat,
M2M bao gom nhiing céng nghé dugc dung dé két nbi
cac thiét bi s6 v6i nhau va v6i cac may tinh trung tam,
cho phép chiing trao doi thong tin va hoat dong trong
thoi gian thuc ma khong can sy tuong tac va diéu khién
cua con ngu’(‘)i M2M 1a mot hé théng khép kin, str dung
ket nbi diém voi diém (pomt -to-point) gitra cac thiét bi
s6 dé tang toc do san xuat va tiét kiém thoi gian thuc thi.

Mang di dong (Mobile): Mang di dong ngay nay
phat trién nhanh chong di tao ra kha ning két ndi lién
tuc, khéng gi61 han gilta hang ti khéch hang thong qua
céc thiét bi di dong. Kha niang két ndi di dong gitp moi
ngudi d& dang hoa nhap ciing thé gidi, rat ngin khoang
cach dia li, thuan tién trong trao ddi, hoc tap, lam viéc va



hop tac véi cac ddi tac trén toan thé gisi.

An ninh mang (Cyber security): Ngay nay, dam bao
an ninh mang d3 tré thanh mot yéu cau hét stc quan
trong voi cac ca nhan va to chirc khi xa hoi dang dan
chuyén tir cac hé thong dong sang cac hé théng mo dua
trén cac cong nghé két ndi nén tang nhu Internet van vat,
dién toan dam may hay M2M. An toan, bao mat thong
tin va do tin cay cua hé théng s€ dam bao su van hanh
an toan, lién tuc cua cac diy chuyén san xuét hién dai da
duoc sb hoa.

2.3. Tac dong caa Cach mang cong nghiép 4.0 dén xa hoi

CMCN 4.0 da, dang va s€ c6 nhitng tac dong lon, gay
ra nhitng thay ddi c6 anh huong manh mé dén toan xa
hoi. Robot thong minh duogc trang bi tri tu¢ nhan tao voi
kha ning lao dong lién tuc va ning suat cao s& thay thé
con ngudi trong nhidu cong viéc doi hoi kha nang tinh
toan va ghi nhé. Sy phat trién ciia robot co thé gy ra
nguy co pha v cdu tric ciia thi truong lao dong hién nay.
Lao dong phd thong s& dan dan bj thay thé bang nhiing
day chuyén san xuét thong minh va tw dong. Trén thuc
té, nhiéu nudc cong nghiép phat trién nhu Nhat Ban, Hoa
Ki hodc buc da st dung robot trong nhiéu linh vyuc san
xut cong nghiép nhu trong nganh cong nghiép san xuat
xe hoi, hodc trong nganh cong nghiép co khi. Nhiing lao
dong co trinh d6 cao phai chu dong tiép can véi nhimng
cong nghé méi dé 1am chi dugc may moc va cong nghé
hién dai. CMCN 4.0 s& c6 nhiing anh huéng nhat dinh
1én cac qudc gia, cac doanh nghiép va nguoi lao dong.
Murc d6 anh hudéng cua CMCN 4.0 sé& phu thude vao kha
nang thich nghi cua cac cac qubc gia, doanh nghiép va
nguoi lao dong vdi lan song cong nghé do CMCN 4.0

Bang 1: Cac thanh to cau thanh ngudn nhan luc DTTS

Cac thanh to cua Chi s& hanh vi

nguon nhan luc DTTS
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mang lai. Trong pham vi nghién ctru, bai viét dé cap toi
nhitng anh hudng kinh té - x4 hoi chinh duogc tom luoc
nhu sau [14]:

Thir nhit, su tac dong ciia CMCN 4.0 dén xa hoi bao
gdm: Nguoi lao dong; chi thé s hitu tu liéu san xuét 1a
nha nudc, doanh nghiép, tu nhan; td chirc - quan li qua
trinh san xudt xa hoi theo dinh huéng XHCN va phan
phdi san pham xa hoi. Trong do, cac cong nghé nén tang
ctia CMCN 4.0 va ngudi lao dong c6 vai tro quyét dinh.
Do d6, anh hudng dau tién phai ké t6i ciaa CMCN 4.0
tac dong dén kinh té - xa hoi 1a sy anh huong t6i nguoi
lao dong. Co thé khflng dinh, nén cong nghiép 4.0 s€ tao
ra nhing thay déi 16n vé cung - cau lao dong ciing nhu
co cau lao dong. CMCN 4.0 s& 1am chuyén dich co ciu
lao dong trong cic nganh kinh té, khién thi truong lao
dong phan héa manh mé yéu cau vé ngudn nhén luc chat
luong cao ngay cang cap thiét ciing nhu tao ra cudc canh
tranh gay gat vé nguon nhan lyc. CMCN 4.0 s€ dat ra
nhing yéu cdu méi vé ngudn nhén luc, theo hudng nang
cao chét lugng va trinh do chuyén mén.

Thik hai, su gia ting chénh 1&ch vé thu nhap giita nhoém
thiéu sb & tép trén so voi da sd luc lugng lao dong. Su
phan cyc cua lyc lugng lao dong, cung vadi khoang cach
thu nhap ting nhanh s& din dén phan 16n loi ich s& thudc
vé nhom thiéu s6. M6 hinh doanh nghiép ¢ giai doan
nay s& c6 ngudn nhan luc khiém tén, nhung gia tri kinh
té 16m.

Thir ba, nhitng rui ro lién quan dén an ninh mang. Kha
ning két nbi moi luc, moi noi cia CMCN 4.0 s& lam
tang nhitng rai ro gdy ra boi cac hoat dong bat hop phap
trén khong gian mang. O khia canh tich cuc, kha ning
tu dong hoa va két ndi cao thong qua cac hé thong mang

S6 Iudng lao dong Quy mé luc lugng lao déng ngudi DTTS

T6ng s6 ngudi DTTS trong do tudi lao dong va lao dong du tri.

nguoi DTTS Mt do lao dong ngudi DTTS theo viing mién

Ti 16 ngudi lao dong DTTS & cac ving mién.

Cd cau lao dong ngudi DTTS theo dd
tuoi

Ti 16 ngudi lao dong phan biét theo ting do tudi (dudi 15 tudi - luc Iugng du
trit; t 15 -60 tudi -

Iyc lugng lao dong).

Cd cdu lao dong ngudi DTTS theo gidi tinh

Ti 1é ngudi lao dong phan biét theo gi6i tinh Nam/ndi.

Ca cau lyc lugng lao

S6 Iugng lao dong ngudi DTTS phan bd theo cac viing mién (mién ndi/ving
dan toc; dong bang; thanh thi....).

Cd cau lao dong ngudi DTTS theo viing

dong ngugi DTTS A
mién

Ti 18 lao dong ngudi DTTS trong cac nganh nghé (ndng dan/cong nhan/can

Ca cau nganh nghe san xuat b vién chic/kinh doanh....).

Thé Iuc Thé trang; tdm voc; stic khoe; tudi tho cta luc Iugng lao dong nguoi DTTS.
Chét lugng lao dong  Tri luc Trinh d6 hoc van va chuyén mon ki thuat ctia nhan luc DTTS.
ngudi DTTS
g Tam luic Nhan thic, hiéu biét xa hoi va ki ndng séng; tinh nang dong va thich (ing trong

moi trudng mdi; tac phong va ky luat lao dong clia ngudn nhan luc DTTS.
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thong minh sé& glup nang cao hiéu suat sir dung/tleu thu
ning luong va t6i uu ngudn cung v6i nhu cau sir dung
nang lugng. Tuy nhién, cac hé théng mang nay rat dé bi
t6n thwong boi nhitng cudc tin cong mang. Cong nghé
dién toan dam may & khia canh tich cuc cho phép cac
doanh nghiép tap trung ngudn von vao mang 13i kinh
doanh, tuy nhién, néu ha ting cong nghé thong tin cta
cac doanh nghiép déu dugc quan 1i boi mot nha cung
cap dich vu ddm may thi hau qua cta mét cuéc tan c6ng
mang vao nha cung cap dich vu s& 16n hon rat nhiéu so
v6i viéc néu nhiam vao chi mot hodc mot vai cong ty.

2.4. Panh gia tac dong cta cudc Cach mang cong nghiép 4.0

dén nhan luc dan toc thiéu sé 6 Viét Nam

Theo Beng (1995), ngudn nhan lyc c¢6 thé duoc hiéu
1a tit ca trinh d6 chuyén mén ma mdi c4 nhan tich liy
duoc, c6 kha nang dem lai thu nhap trong tuong lai. Theo
cach hiéu nay, ngudn nhan luc chinh 1a luc lwong con
ngudi bao gdom luc luong lao dong va lao dong du trir.
Luc lugng lao dong dugc xac dinh la nguoi lao dong
dang lam viéc va nguoi trong do tudi lao dong co6 nhu
cau nhung khong co viéc lam (nguoi that nghlep) Lao
dong du trir bao gom hoc sinh trong do tudi lao dong,
ngudi trong do tudi lao dong nhung khong c¢6 nhu ciu
lao dong [15]. Theo Milkovich T. George va Boudreau
John (1996), ngudn nhan luc 13 tong thé cac yéu td bén
trong va bén ngoai ciia mdi ca nhan dam bao ngudn
sang tao, cung cac n6i dung khac cho sy thanh cong, dat
duge muyc tidu cia to chure. Theo cach hiéu nay, nguon
nhan lyc co thé duoc tiép can tir von con ngu’m Vén con
ngudi 1a nhimg ngudi di, dang va s& bd sung vao luc
luong lao dong.

Nguén nhan luc duoc thé hién qua ba ti€u chi, bao gém
sb luong, chét lugng va co cAu. Sb lugng duoc thé hién &
quy mo, chét lugng duoc thé hién ¢ strc khoe, thé luc, tri
tué, trinh do, su hiéu biét, dao duc, ki nang, tham mi. ..,
trong d6 thé Iuc, tri lyc va tam lyc 1a ba yéu té quan trong
nhét, co cAu duge thé hién & cac tiéu chi theo trinh do
ddo tao, dan toc, gioi tinh, va do tuoi [15].

Nguon nhan lyc DTTS 1a tong thé s6 luong, chat lugng
va co cdu nguoi DTTS véi cac tiéu chi vé thé luc, tri luc
va tam lyc cda lyc lugng lao dong va lao dong du tri
nguoi DTTS dé tao nén nang lyc ctia lao dong DTTS
trong qua trinh lao dong sang tao vi su phat trién va tién
bo x3 hoi. Phat trién nhan luc DTTS tao ra cac tac dong,
nang cao thé luc, thé chat, tri lyc va tam luc cho nguoi
DTTS, nudi dudng va phat trién nguoi DTTS trd thanh
nguoi lao dong ¢ ning luc va pham chit méi cao hon,
dap tng sy hoi nhap cua xa hoi [16]. Cac thanh té chinh
cua nguén nhan lyc DTTS duoc thé hién & Bang 1.

Trong khi d0, vé thuc trang ngudn nhan luc cac DTTS
tai Viét Nam hién nay con nhiéu han ché. Lao dong
DTTS chu yéu tap trung trong linh vuc nong nghiép.
Trinh d6 lao dong c6 trinh d chuyén mon rat thép, chu

26 TAP CHi KHOA HOC GIAO DUC VIET NAM

yéu la lao dong ndéng nghiép va gian don. Mit khac, phan
bd dan sb, lao dong DTTS khong déu. Mat do dan sb
ving DTTS thap, din dén s6 luong ngudn nhan lyc chua
dap tng yéu cau phat trién kinh té - x3 hoi cua ving. Vé
thé trang, tam voc, nhan lyc DTTS cling nho bé hon so
v6i mat bang chung ca nude, ti 1& suy dinh dudng tré em
cao, dic biét & mot s6 DTTS rat it nguoi. Nhan thuie, hiéu
biét xa hoi, ki ning song, tinh niang dong va thich ng
trong moi trudng mai, tac phong va ki luat lao dong cua
ngudn nhén lyc cac DTTS ciing con nhidu bt cap, chua
theo kip su phat trién va nhiing yéu cau, doi hoi cua thuc
tién. Thém nita, hé thong chinh sach lién quan dén phat
trién ngudn nhan lyc DTTS du nhiéu nhung chua dong
bo, chua du luc dé giai quyét cac vin dé vé chim soc,
bao v¢ suc khoe va nang cao chét luong gido duc, dao
tao cho ddng bao DTTS.

Vi vy, mudn phat trién nhan Iyc DTTS noéi chung va
tac dong 1én nhan lyc ngudi DTTS néi riéng, can tac
dong vao chét lugng lao dong nguoi DTTS, duoc thé
hién thong qua ba tiéu chi chinh: thé Iyc, tri lyc va tim
luc. Thé luc duge thé hién qua cac tiéu chi vé thé trang,
tam voc, ste khoe, tudi tho cia luc luong lao dong ngudi
DTTS. Tri luc duoc thé hién qua cac tiéu chi vé trinh d6
hoc vén va chuyén mon ki thuat cua luc luong lao dong
nguoi DTTS. Tam lyc dugc thé hién qua nhan thue,
hiéu biét xa hoi, ki niang sdng; tinh ning dong va thich
nghi vo1 moi truong moi; tac phong va ki ludt lao dong
cua luc lugng lao dong nguoi DTTS. Dua trén khung i
thuyét nay co thé d& xuat mo hinh thé hién cac yéu td tac
dong dén phat trién nhan lyc DTTS (Hinh 3).

Tim nhin
Chinh sach
Chién lwoc

|

V};;ahl(l’,a Tam lye Béi canh xa
! 2 o Tr{ lue ) hoi trong
. K1Anh tf N Thé luc CMCN 4.0
Dan so - xa hoi U
Phit trién nhan
lwe DTTS
Nhéan lwe DTTS

Hinh 3: Céc yéu t6 tic dong dén phdt trién nhin lyc
DTTS

T md hinh ¢ Hinh 3, dva trén cac thanh t& caa CMCN
4.0 ¢6 thé dé xuat mo hinh cac yéu t6 tac dong cia CMCN
4.0 dén nhan lyc DTTS, nhu dugc thé hién & Hinh 4.
Trong mo6 hinh nay, cac nhan t thé luc, tri Iuc, tam luc
cua nhan luc DTTS duogc phan tich tur bdi canh c4 nhan va



Cong ngh¢ mdéi (3D
printing; Machine-to-
Machine)

Communication
Thé luc

Phan tich dir liéu l6n

(Advanced Analytics Tri luc

— Big data)

Tam luc

Tri tué nhan tao
(Advance robotics)

Internet (Mobile,
Cloud Computing;
Community
platforms)

Tran Trung, Pham Diic Binh, Nghiém Thi Thanh, La Phudng Thiy

Ca nhan

Nhan lgc
DTTS

Msi truong

Hinh 4: Cdc yéu 16 tac dong ciia CMCN 4.0 dén nhan liwc DTTS

moi trudong thong qua 4 van dé: 1/ biéu kién tu nhién; 2/
Kinh t&, x4 hoi; 3/ Vin hod tdc ngudi; 4/ Chinh sach phat
trién. Dong thoi, cac cong nghé nén tang cia CMCN 4.0
(IoT, Al, BigData, 3D printing,...) c¢6 cac tac dong tich
cuc dén cac nhan t thé luc, tri luc, tm luc trong phat trién
nhan lyc DTTS qua cac hé théng dao tao truc myén, hoc
ligu dién tur, thyc tai a0 va thyc tai a0 tang cuong trong mo
phéng hoat dong day hoc, phan tich dir li¢u 16n cua co so
dit liéu vé trinh d, stic khoé, nhu ciu va diéu kién sinh
hoat ctia cong déng vung DTTS, tri tu¢ nhan tao trong tu
van, hd tro ngudi dan trong hoc tap, doi sbng hang ngay.
Tuy nhién, nhfrng cong nghé nay cﬁng dat nhﬁ'ng thach
thirc dén phat trién nhan Iyc DTTS vé yéu cau ha tang ki
thuat, ki nang chap nhan cong nghé ctia cong dong,... can
duoc phén tich dé c6 dé xuat ham y chinh sach phi hop
v6i quéc gia da toe nguoi nhu Viét Nam.

3. Két luan
Viét Nam dang phai doi mat véi yéu cau can thay doi

dé thich nghi va dap tmg duoc véi nhitng xu hudng
cong nghé maoi cia CMCN 4.0. Trong giai doan nay, thi
truong lao dong da trd nén rat khac biét va muirc luong
trung binh thap khong con 1a mot lgi thé canh tranh ctia
thi truong lao dong Viét Nam. Trong khi nhiéu nganh
nghé cii s& bién mat va nhiéu nganh nghé méi duoc sinh
ra, thi truong lao dong thé gidi s& duge phan loai rd rang
giita lao dong tay nghé thip va lao dong tay nghé cao.
Ngoai ra, cac xu hudéng cong nghé nhu robot tu hanh
s& 1am giam nhu cau st dung lao dong tay nghé thap.
CMCN 4.0 s€ de doa co hoi viéc lam cia ca lao dong tay
nghé thap va trung binh néu ho khong duoc trang bi cac
ki nang mai, phu hop voi yéu cau cia CMCN 4.0. Véi sw
phat trién nhanh chong cua cong nghé hién nay, nhu cau
lao dong c6 tay nghé va trinh do cao la mot yéu cau cp
thiét. Viét Nam phai nhén thirc ddy du vé cac thach thic
s€ gap phal dé dua ra cac giai phap phu hop cho phat
trién ngudn nhan luc, dic biét 1a ngudn nhan lyc DTTS
dé dap mg vai yéu cau phat trién cia CMCN 4.0.
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ABSTRACT: The fast development of emerging technologies in recent years
is bringing humanity to the early stages of the fourth industrial revolution
(Industry 4.0). Industry 4.0 is predicted to have great impact on all aspects
and all areas of the society in all countries, especially in developing
countries. Training human resources, especially ethnic minority human
resources, to have the ability to adapt to the rapid change of the modern
society is an important task for all countries if they do not want to be left
behind. This article firstly provides a summary of Industry 4.0 and its core
technologies, and its impact on the society. Then, the authors propose a
model to estimate the potential impact of Industry 4.0 on ethnic minority
human resources, as well as the development of ethnic minority human
resources in Vietnam.

KEYWORDS: Industry 4.0; model; human resources; ethnic minority; Vietnam.



