KHOA HOC & CONG NGHE

Pao tao kién tric su

trong boi canh cach mang cong nghiép 4.0
Higher education of architecture in the context of Industry 4.0

Tom tat

Cach mang cong nghiép 4.0 ((MCN 4.0) dang dién
ra manh mé da va dang tac d6ng dén moi linh vuc
trong doi song xa héi néi chung va linh vuc dao
tao kién tric su néi riéng. Nhiing tac dong clia
cudc Cach mang nay dang lam thay ddi can ban thi
truong lao déng va viéc lam ciing nhu 1am thay doi
cacyéu cau vé nang luc ctia ngudi lao ddng. Nghé
kién truc ciing nhu cac nganh nghé khac dang
thay ddi manh mé hon va diéu d6 ciing tac dong
khdng nhé téi cong tac dao tao ciia cac truong dao
tao kién tric. Tai Viét Nam, ké tir nam 2015 nhiéu
truong dai hoc da bat dau tim cac chién lugc va giai
phap thich iing béi cdnh méi nay. Mét 1an nita, cau
héi lai dugc dat ra la cac truong dai hoc day cdi gi
va day nhu thé nao? Mé hinh trudng dai hoc phu
hop véi bdi cdnh méi nay la gi?

Tir khéa: Cdch mang cong nghiép 4.0, dao tao kién tric su,
6ng nghé mé phdng

Abstract

The industrial revolution 4.0 has impacted every aspect
of social life in general and of architecture training

in particular. The implications of this Revolution

are fundamentally changing the labor market and
employment as well as labor capacity. The architectural
profession as well as other professions has been changing
more drastically and this also has a significant impact

on the training program of architecture in the higher
education. InVietnam, since 2015 many universities
have begun to find strategies and solutions to adapt to
this new context. Once again, questions arise as to what
and how universities teach? What is the properuniversity
model to this new context?
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Lé Chién Thing

1. bat van dé

Cum t&r Cach mang c6ng nghiép 1an thr tw (hay Cach mang céng nghiép
4.0) dwoc chu tich didu hanh cta Dién dan kinh té thé gi¢i Klaus Schwab
gi6i thiéu 1an dau trong bai viét dang trén Tap chi Di ngoai ndm 2015. Cha
dé "Lam chi Cach mang cong nghiép Ian thir tw" cta Hoi nghj thuwéng nién
clia Dién dan kinh té thé gi&i (World Economic Forum) nam 2016 tai Davos-
Klosters (Thuy Si) xac dinh cac van d& nhw cac cong nghe két hop phan
cteng, phan mém va sinh hoc (hé théng thwc-ao) va nhan manh nhwng tién
bd trong giao tiép va két ndi. Ky nguyén nay dwoc danh dau bang nhivng
dot pha trong cac cong nghé mai trong cac linh viec nhw ngudi may, tri tué
nhan tao, cong nghé nano, dién toan lwgng tlr, cong nghé sinh hoc, internet
van vat, internet cong nghiép (lloT), két ndi phi tap trung, cdng nghé khong
day thé hé thir ndm (5G), in 3D (3D printing) va cac loai phuong tién tw hanh
hoan toan. [1]

Cach mang coéng nghiép 4.0 dang lam xoay chuyén ca thé gi&i trong
moi linh vyc trong doi séng xa héi twong tw nhw cac cudc cach mang céng
nghiép trwée. Tuy nhién, khéng nhw cac cudc cach mang cong nghiép truwéc
d6 chi yéu tac dong vao linh vuc san xuét, cach mang cong nghiép 4.0 tac
dong rong hon va sau sac hon nhiéu.

Dau thap nién 2000, tién trinh nay bat dau dién ra véi kha nang tw dong
héa trong san xuét thay thé cho strc lao dong clia con ngudi bang cac loai
may méc. Tl ddu nhirng ndm 2010, moi thir bt dau dwoc sb hoa, qua trinh
tw dong hoa dwoc mé rong, tbc dd internet tang Ién, rng dung cong nghe
trong két ndi moi the len 16i rat sau vao cudc séng clia moi nguoi dan trén thé
gi6i. Cac khia canh chinh ctia Cach mang cong nghiép 4.0 bao gém:

Internet van vat (loT): thé& hién sw hién dién & khap noi ctia cac mang
lwéi, may tinh dwoc két néi, cdm bién, tri tué nhan tao... trén moi linh vuc ti
néng nghiép, thwong mai, cac tién ich... nang cao nhan thirc cac tinh hudng,
nang cao kha nang phan tich ciing nhw ra quyét dinh dwa trén qua trinh tdi
wu hoda va dap (ng tirc thoi trong hé thdng doc 1ap va két néi phire tap ciing
nhu tdi wu héa tiéu thu tai nguyén...

Dt liéu I&n (Big data): quan ly di¥ liéu va cac quy trinh I&p lai d& xay dung
céc tiéu chudn vé chét lwong di liéu, khai thac di liéu hivu ich; phan tich dy
doan trén nén tang thuat toan thdng k&, hoc may dé xac dinh két qua trong
twong lai...

Dién toan dam may (Cloud computing): xay dwng tri tué nhan tao bng
cach sr dung phan tich, tiép can tw dong khach hang, dich vy, quan ly va
kiém soat cac qua trinh theo thoi gian thwe; quan Iy tai nguyén dwa trén co
s& dir liéu dam may dé quan ly san xuét trén toan cau...

Két ndi van vat (Internet of things): cho phép két ndi cac hé théng khac
nhau giGp cac hé théng nhw day chuyén san xuat & cac khu vuc xa nhau
dam bao van hanh tw chad va tron tru...

Céc tac dong cia CMCN 4.0 c6 & nhiéu linh vwc khac nhau, trong d6
c6 kién triic va xay dwng. Cac tac ddng nay ndm & s thay ddi vé ky nang,
phwong thirc lam viéc, quan Iy xay dwng va van hanh thong minh, nang
Iwcrng xanh, cong trinh xanh bén virng... hay 1&n hon |4 phat trién cac thanh
phb théng minh, chinh pha théng minh, cong ddng bén virng. Cudc cach
mang nay dan t&i viéc hién dai héa cac tda nha va thanh phd bang sw ddi
m&i cdng nghé méi cling nhw cac thanh qua phat trién khac. Sy thay déi
trong linh vic kién tric va xay dwng cé thé ké t&i nhu:

e CoOng nghé mo phong

CMCN 4.0 dwa trén khai niém hé théng khéng gian thwe-o lién quan dén

sy twong tac sau sac gilra hai thé gi6i [2]. Trong Iinh vire thiét k&, cac cong
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cbng nghiép xay dwng véi cac san phdm
tién ché da dang, ti wu héa cac ngudn lwc,
pht hep v&i nhidu loai hinh céng trinh nhw
nha gia ré, cong trinh giam nhe thién tai...
Trai v&i phuong phéap san xuét truyén théng
véi viéc tao ra sdn phdm béng cach cét got
bét di cac phan vat liéu tlr nguyén liéu thd
hodc 1&p ghép cac thanh phan khac nhau
thanh mét tdng thé hoan chinh thi RP tao ra
san phdm tlr cac khéi vat liéu giup gia tang
s 6n dinh cho san pham ciing nhw s linh
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[} Phat trien oe K redbe i ngun Ing cling c6 kha nang hoc héi théng qua cac
niing &g che B hanh vi da thuc hién ctia con nguodi, ké ca
Ngurt lao dng trong nhirng linh vwc tri tué cao. Giai phap

nghé sau day da va dang lam thay ddi can ban cong viéc cla
cac bén lién quan:

Thuc té do (Virtual reality - VR): may tinh tao ra cac méi
truong sb (30) twong phan véi méi trudng thwe gitp trai
nghiém moi th& hoan toan méi nhw dwa moi ngwodi téi nhirng
noi xa x6i nhat, t&i wu héa cac san phdm bang viéc kiém tra
cac dac tinh va sw phu hop cta san phdm... ma khong can
tao ra cac san phdm mau, kham pha nhirng didu hoan toan
chwa dwoc biét t&i, thir nghiém cac giai phap thay thé dé dat
dwoc su tdi wu. Trong thiét ké kién tric, VR gip mé phéng
hoan toan cac khong gian do ca trong va ngoai tda nha va &
cac quy md cong trinh va db thj khac nhau, giup moi ngu&i
hinh dung chinh xac va trdi nghiém cac san pham thiét ké,
gilip gidm chi phi, thei gian, cdng strc va cac ngudn lwc khac.

M6 hinh théng tin xay dwng (BIM) la quy trinh lién quan
toi viéc tao lap va quan ly nhirng dac trwng ky thuat sb trong
cac quaé trinh thiét ké, thi cong va van hanh cac cong trinh [3].
BIM dwa trén mé hinh 3D duy nhét cla tda nha dwoc sé héa
chiva cac théng sb kj thuat ciia moi thanh phan lién quan
dén tdoa nha, quan Iy va tao ra di¥ liéu xay dung trong toan
bd vong doi cla cong trinh 1am ting hiéu suét va hiéu qua
(d4u tw, van hanh, hoan vén, sinh I&i...) cGa tda nha. Nhirng
thong tin nay dwoc trao dbi véi nhau théng qua cac phan
mém dé t6i wu héa va hd tro cho viéc quan Iy va ra nhirng
quyét dinh lién quan t&i céng trinh nhw dinh mire, don gia,
tién do thi cong...

Thuc té ting cwdng (Augmented Reality - AR) bao gdm
cac hinh anh hoéc théng tin o trong thé gidi thwe théng qua
mot thiét bi ghi hinh (camera), thé hién sy twong tac gitva
hai mdi trudng thwe - ao véi viéc bd sung dir liéu 4o, tao ra
ché d6 xem téng hop trong thei gian thue, két hop gitra canh
thwe ma ngwdi dung nhin thdy va anh &o do hé théng may
tinh tao ra.

e Cong nghé thiét ké va tao khong gian

Tao mau nhanh hay céng nghé in 3D (Rapid Prototyping-
RP), cho phép in cac dbi tu’c_yng vat ly tir cac mé hinh 3o.
Trong kién trac, RP c6 thé dwoc st dung & cac giai doan
thiét ké khac nhau céng nghé nay khong chi gitp hinh dung
ra san pham cudi cung hay gidp tim y thiét ké trong glal doan
d&u ma no con 13 cdng cu quan trong trong viéc thay di nén

nay phu hop véi phwong thire xay dwng tién
ché (Pre-fabrication) gitip gia tang hiéu qua,
tiét kiem thoi gian, gidm gia thanh va téi wu
cac ngudn lyc.

e Ngudn cung nang lvgng mai:

Linh vwc nay da thwe sy xuét hién ttr CMCN 3.0 khi ma
cac ngudn nang lugng méi, nang lwong tai tao da md ra
nhirng kha ndng méi, tac ddng dang ké& vao nén san xuét,
nang lwong cling nhw van hanh cac cong trinh. Céng nghé
m&i va nang lwong méi da lam thay ddi ré rét cac xu hwéng
thiét ké kién truc cling nhw xay dwng va van hanh céng trinh.

e Cong nghé va vat liéu tién tién:

Vat liéu va ky thuat déng vai trd to I1&n trong sy thay dbi
trong kién tric céd vé phwong thirc xay dwng, phong céach
thiét ké... Ching mang lai nhitng gia tri mai, chat liéu moi
trong thiét ké cling nhuw xay dwng cac cong trinh méi.

2. Sy thay déi trong hoat dong thiét ké kién tric

Trwéc nhirng dién bién manh mé ctia cudc CMCN 4.0,
hoat ddng quan tri nhan sw thé gi&i néi chung va & Viét Nam
néi riéng ciing bi tdc déng va anh hwéng kha nhiéu. Trong
mot nghién clru méi day ctia TS chire Deloitte cho thay rd hon
s chuyén dich nay théng qua cac xu huéng quan tri nhan
s nhw Xay dwng t& chirc clia twong lai véi cac mang lwdi va
hé sinh thai (1), Sw nghiép va hoc hanh ludn song hanh subt
ddi cho phép nhén vién xay dwng cac ky nang nhanh chéng,
dé dang va phu hop véi hoan canh mai (2); Thu hat nhan tai
(3); Xay dwng van hoéa quan tri (4); Quan ly hiéu qué lam viéc
théng qua dao tao va phan hdi lién tuc (5); Xéa nhoa bién
gi&i gitva 1anh dao va nhan vién (6); S6 héa lam nén tang cho
con nguwdi va cdng viéc (7); D liéu vé con ngudi, dac biét
trong cong viéc (8); Sw da dang va toan dién (9); Tang luc
lwgng lao dong: Ngwdi may, internet van vat, cdm rng may
tinh c6 nhan thirc da tré thanh xu huwéng chi dao trong nén
kinh t& m&. Céac cong ty gio day khéng chi st dung céc lao
doéng c6 dinh ma con hop tac véi nhivng lao déng tw do trong
nén kinh t& thoi vu (10). [2]

Trong linh vuwc kién tric, cling véi sw phat trién cla
internet van vat, di¥ liéu I&n, dién toan dam may, két ndi linh
hoat, cong nghé mo phéng va san xudt, sy phat trién clia cac
thanh phd théng minh dwa trén nén tang cong nghe sw phat
trién cia nganh céng nghiép xay dwng v&i san xuét tién ché
dwa trén phuwong thirc san xuit mai sé tao ra cac khong gian
linh hoat vé&i tbc d6 nhanh hon, gia thanh ré hon... sé thiét
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Hinh 2. Thu'c té ao VR (nguon: Quadra solutions)

Hinh 4. Ng6i nha in 3D Tecla (nguon: Mario Cucinella
Architects)

lap cac tiéu chi m&i cho cac kién tric sw. Cac kién tric sw do
dé khong chi cé cac kién thirc vé thiét ké sang tao, phwong
phap lam viéc nhém, k§ nang s dung cong nghé thong tin...
ma con phai hiéu dwoc bdi cdnh va méi trudng thay dai lién
tuc ngay cang nhanh & cac cip do khac nhau tao ra cac chat
lwgng khéng gian, thAm my khac nhau. Quy hoach, thiét ké&
do thi, thiét k& cong trinh kién tric... déu phai bb sung nhirng
kién thirc va ki ndng méi vé cong nghé thong tin trong thiét
ké, thi cong, quan ly... nhw sy két néi cia cac thiét bi, gia tri
thdm my mé&i cla truyén théng da phwong tién, chat lwong
khéng gian mai clia cac giai phap tién ché va thi céng bang
nguwdi may...

Phwong phap lam viéc cuta kién tric sw ciing thay dbi.
Kién tric sw gi& day phai lam viéc trong mét méi trwéng véi
nhiéu tac nhan (stakeholders) tham gia, ké ca trong thiét ké&
sang tao. Sy hd tro ctia cdng nghé thiét k&, mé phéng ciing
nhw sy tham gia clia cac chuyén gia trong nhiéu linh vwc va
c6 thé lam viéc tlr xa dang gia tdng strc manh cho cac nha
thiét ké biét tan dung nhirng diém manh ma céng nghé mang
lai. M&t vi du dién hinh cla viéc thay déi phwong thirc 1am
viéc clia kién truc sw 1a phuwong thirc lam viéc tich hop trong
[inh v thiét ké& cac cong trinh xanh doi hdi sy tham gia, hiéu
biét va két hop lam viéc lién tuc cla tit ca cac bén lién quan
(chi dau tw, nha thiét k&, nha quan ly dy &n, nha thau...)
ngay tlr giai doan dau cla dw an cho téi khi van hanh céng
trinh. N6 doi héi str dung cac cong nghé va vat liéu mai trong
xay dwng, thi céng va quan ly dé tao ra nhirng cong trinh téi
wu vé& ndng lvong cling nhw tién nghi clia ngwdi st dung.
Ban than cac cong trinh ciing dwoc t6i wu héa dap (rng voi
moi diéu kién tw nhién bét loi khac nhau d& mang lai nhirng
diéu kién tién nghi tbt nhat cho cac hoat dong ctia ngudi st
dung trong d6 cling nhw giam tac dong bat loi nhat t&i moi
trwéng tw nhién, do d6 cac cong trinh tré nén bén virng hon.

Hinh 5. M6 hinh in 3D (ngudn: Steemit)

Trong twong lai khi (’ng dung cdng nghé trong van hanh va
quan ly cac cong trinh sau hon vao ddi sdng xa hdi théng
qua cac qua trinh tw dong hoéa, st¢ dung ngudi may, thi sw
két ndi giao théng trong khdng gian va trong cac tda nha, cac
méi trwdng giao tiép &o gitba con ngwdi va tda nha... sé tré
thanh mét phan thiét yéu ctia cac cong trinh.

Trong hanh nghé kién truc hién nay, cac yéu cau cha yéu
vé& kién thire, ki ndng ma kién tric sw can phai cé sau khi ra
truéng bao gdm (Canberra Accord thang 4/2008) [4]:

- Ap dung céc kién thirc da thu nhan dworc vao viéc thiét
ké, van hanh va cai thién cac hé thdng, cac tién trinh va cac
moi trwdng.

- Hinh thanh va giai quyét cac van dé kién tric téng hop,
phtrc tap.

- Hiu r6 va giai quyét dwoc cac tac dong vé mai trwdng,
kinh té va xa hdi clia céng trinh kién tric.

- Cé thé trao ddi c6 hiéu qua v&i khach hang, cong déng.

- Khuyén khich qua trinh hoc tap subt doi va phat trién
nghé nghiép sau khi ra trudng.

- Hoat déng phu hop véi cac nguyén tic dao dirc nghé
nghiép cta KTS.

- Ung ho va phat trién tét hon cac méi trwdng danh cho
con ngudi trong xa héi dwong dai.

Trong thoi dai 4.0, nhivng ki nang nao sé thay dbi?

K§ néng tich Iy kién thirc: kién thirc c6 & moi noi chir
khoéng phai chi & cac trweong dai hoc va ngwoi hoc co thé hoc
& moi noi va moi lic véi cac hinh thirc phwong tién hoc tap
da dang. Vé&i sy thay di nhanh chéng ctia thé gii ngay nay,
kién thirc ludn lac hau véi thue tién. Do do, ngudi hoc can
phai phat trién manh hon vé cac phwong phap tim kiém, tiép
can ciing nhw giai quyét van dé.
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Sang tao sé& tré thanh mot trong ba k§j nang hang dau
ma nguwoi lao ddng can. Véi sw xuat hién cta cac san pham
m&i, cdng nghé maoi va cach thire lam viéc maoi, cac ca nhan
sé phai sang tao hon dé hwéng lgi tir nhirng thay ddi nay.
Trong khi d6, cac k§ ndng ldng nghe tich cwc va kiém soat
chét lwong khéng con qua quan trong nira. Nguorc lai, tri tué
cdm xuc va linh hoat v& nhan thirc s& ndm trong sb nhirng
k§ nang can thiét hang dau cho tt c& moi ngudi trong twong
lai. Dwéi day 1a bang so sanh top ki nang can thiét cho cong
viéc trong bdi cdnh Cach mang céng nghiép 4.0 trong Bao
cao vé& Twong lai cla viéc 1am tai Dién dan kinh t& thé gi6i
Davos 2016. Bang 1 [5]

3. Yéu cau mé&i trong dao tao kién trac sw tai Viét Nam

Nhw vay, thay dbi trong dao tao Ia xu thé tat yéu va phai
thich nghi. Bing tredre thach thire d6, cau héi dat ra cho cac
trwdng dai hoc dao tao kién trac sw la:

Cac trwdng phai thay ddi thé nao dé dap trng nhu cau thi
trwdng lao ddng va xa hoéi?

Céc truong co thé thay déi nhw thé nao (dinh hinh sy
thay d6i, loi thé khi thay @i, cach thirc khi thay déi va kha
nang thay di)?

Nhirng y&u cdu méi véi cac trudng cé thé 1a Nha truwdng
day cai gi, cac loai k§ nang can dwoc trang bi cé thé la tw duy
dé giai quyét van dé, kj nang phan bién trwéc van d& méi, ki
n&ng quan ly sy thay déi ma trwéc day khéng cé...Thé manh
cula sinh vién Viét Nam la kha nang tw duy logic cling nhw
sw linh hoat ciing cé thé gitp cho viéc thich trng nhanh hon.
Tinh than khéi nghiép sang tao ngay cang dwoc coi trong va
dwoec trién khai song hanh véi cac hoat dong dao tao tai cac
nha truwdng.Tinh than khéi nghiép sé gitip cho viéc tao ra cac
triét ly dao tao khac nhau gitra cac trwdng va tao ra cac thé
hé sinh vién cé ban linh va sang tao. Sang tao la sadn pham
clia tw duy ca nhan va can dwoc khuyén khich.

Trinh d0 ngoai nglr dac biét quan trong trong méi trwong
lién két, giao lwu rong mé va tiép can cong nghé. Gio day
trong méi treong sd héa manh, ngoai ng la chia khda van
naéng d& mé ra cac con dwérng méi, tao ra cac phwong phap

lam viéc mai trong tiép can, trao dbi thong tin, thic day chét
Iwvgng va hiéu qua hoc va lam viéc.

Ky nang céng nghé théng tin v&i cac ieng dung céng
nghé va thiét bi m&i va thw vién sb, quan ly truc tuyén...Kinh
nghiém gido duc dai hoc tai nwéc ngoai cho thay thw vién
dién t&r véi kha néng truy cap vo han vé sb lvgng va thdi gian
c6 thé tao ra vo van cac kha nang va lwa chon cho nguoi
dung. O Viét Nam, cdng nghé théng tin & nhiéu trwdng con
yéu, chua sb hoéa dugc thw vién va két ndi véi nhau con
han ché, dau tw dan trai thiéu trong tam. Can phai dau tw
ha tAng co s&, st dung cac ngudn luc hop ly, ding tAm va
dung luc. Bén canh dé, phuwong thirc twong tac (mang xa
héi, thiét bj) ngay cang tang. Viét Nam c6 tdc dé tang trwéng
cao trong dao tao trwc tuyén trong nhitng nam vira qua. M6
hinh E-learning ngay cang phat trién dwoc coi nhw mét giai
doan chuyén ddi can thiét trong gido duc, tuy nhién khoang
céach vé&i thé gidi con rat I6n, déc biét 1a & gia tri cbt 181, chat
lwong, thiét bi, ha tAng cong nghé...

e Huéng t6i trwdng dai hoc sb

Gi4o duc théng minh c6 thé cho moi nganh nghé, trong
do co kién truc. Trong dao tao kién tric su, moi truong sb cod
thé gidp cho sinh vién trai nghiém cac van dé thuc tién bang
cach do hda khong gian (VR, AR...). D liéu tich hgp cla
ngwdi hoe gitp cho sinh vién hoc tw dong, quan ly I&p hoc t6t
hon trong va sau qua trinh hoc, hd tro' danh gia ngudi hoc...
Xay dwng moi treong hoan toan tryc tuyén nam trong trwdng
dai hoc truyén théng ciing la mé hinh tét, khéng chi trng dung
cbng nghé trong dao tao ma ngudn hoc liéu mé trwc tuyén,
dai tra giup cho moi nguwdi cé co hdi hoc tap subt doi.

S6 héa cac mang theo hé thdéng ngang va doc (theo
chuy&n mén va chirc néng), theo thdi gian (sinh vién tuyén,
hoc va tbt nghiép), s6 héa theo dich vy, s6 héa mé hinh kinh
doanh va tiép can khach hang trén né&n tang div liéu va phan
tich di liéu. M&i trwérng dai hoc ¢6 ngudn lyc riéng, co thé
xay dwng theo tirng ngudn lwc dinh hwéng tich hop cho phat
trién trong twong lai. Ha tAng céng nghé phai di dau tao nén
tang, co ché, nhap khau kién thirc tir thé gici vé Viet Nam va

xuét khu tlr Viét Nam ra thé gidi, tién phong
trong tri tué nhan tao vakhéng chap nhan cong
nghé lac hau.

. . Th& hang | Th&r hang Cudi cung, nhw moi sw thay ddi quan
STT K§ nang can thiét cho cong viéc nam nam trong khac trong modi trwong gido duc dai
2015 2020 hoc, cac trwdng can phai thay dbi vé triét ly
Giai quyét van d& phtrc hop (Complex dao tao, chuan dau ra, phwong phap ’day va
T | problem Solving) 1 1 hoc, trinh d6 gidng vién, co s& vat chat trang
. — — thiét bi, quan tri dai hoc cac cap, két ndi doanh
2 | Tw duy phan bién (Critical Thinking) 4 2 nghiép... Phai danh gia lién tuc d& kidm ching
3 | Sang tao (Creativity) 10 3 hiéu qua clia sy thay dbi d6 véi nhu cdu xa hoi,
4 |Quan ly nhan sy (People Management) 3 4 nguon luc... trong boi canh xa hdi: s& khong
Phéi hop voi ngudi khac (Coordinating with the co dai hoc 4.0 trong xa hoi 3.0.
5 2 5 P
Others) 4. Két luan
6 |Tri tué cdm xtc (Emotional Intelligence) 0 6 Thay dbi dé ton tai va phat trién, CMCN 4.0
Phan quyét va ra quyét dinh (Judgment & khong phai 4 vien twéng ma da hién dién trong
7 Decision Making) 8 7 moi mat doi song xa hodi, ké ca & Viét Nam.
, - - - - Do 14 xu huwéng phat trién tat yéu va ching
8 | Binh hudng phuc vu (Service Orientation) ta phai thich nghi voi didu d6. Hoa chung voi
9 |bam phan (Negotiation) 9 xu hwéng phat trién d6, cac trwdng dai hoc tai
Linh hoat v& nhan thirc (Cognitive Viét Nam d& chi déng tim kiém su thich rng
10 Flexibility) 0 10 phu hop voi cac ngudn lyc, vi thé cta minh.
11 | Kiém soat chat lwgng (Quality Control) 6 0 Dap ta,o k!en tr’uc S Vol dz’_ac thu la k'?h th'.Ch‘
¢ - : - - goi mé va phat huy sy sang tao khong gian
12 |Lang nghe tich cwc (Active Listening) 9 0 (Xem tiép trang 67)
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4. Két luan

Nhuw vay bai béo da trinh bay tdng quan vé div liéu dic
trwng dat nén, mdi lien hé gitra cac két qua thi nghiém trong
phong va hién truwdng lién hé véi cac tham sb duwoc st dung
trong tinh toan cong trinh ngm chiu tai dong dét.
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514p.

Bai bdo cung cip cac biéu thirc v& cac déc trung cla
dat nén la cac gia tri tham khao rat hiru ich trong nghién ctru
ciing nhw thiét ké tinh toan bai toan céng trinh ngam./.
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7. PGS. TS. Vuong Van Thanh, Bai gidng co hoc dat. Truong dai hoc
Kién triic Ha Noi

Pao tao kién truic sutrong béi canh...

cling nhw thdm my ctia méi ca nhan da cé nhirng céng cu hé
tro déc lwc. Nhuwng nhw vay la chwa da dé tham gia vao cudc
cach mang 4.0 toan cau. Can phai phat trién cé hé théng,
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(Tiép theo trang 21)

toan dién véi cac triét ly, quan diém va giadi phap sang tao
dot pha maéi co thé tao ra mot moi trwdng dao tao méi — moi
trwdng dao tao soO hoa./.

6. Hoi thao quéc té. Cugc cach mang cong nghiép 4.0 va iing dung
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8. Parag Diwan, Is Education 4.0 an imperative for success of 4th
Industrial Revolution?, Davos, 2017

Pao tao kién tric sutrong béi canh...

Nhéan xét:

Néu hai mién Q,, Q giéng nhau (¢)=¢"" =4, thi cac
phuwong trinh (17), (18), (19) trung nhau.
4. Két luan

Trong bai bao nay, tac gid da st dung phwong phap
thudn nhat héa dé thu dwoc cac phwong trinh thuan nhat

Tai liéu tham khao
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composite of two different poroelastic materials with a very rough
periodic interface: A homogenizationapproach”, International
Journal for Multiscale Computtational Engineering 1, pp. 431-
440.

(Tiép theo trang 33)

héa dang hién dbi v&i bién phan chia d6 nham cao gitva hai
mién dan hdi xbp déng huwéng. Cac phwong trinh thuan nhét
hoéa dang hién va cac diéu kién lién tuc twong (rng dwoc viét
cu thé dwéi dang thanh phan. Cac phuwong trinh thuan nhét
héa dang hién thu dwoc rat thuan tién dé& nghién ctu bai
toan phan xa, khic xa cla séng déi v&i bién phan chia do
nham cao trong méi trwdng dan hdi x6p dang hwéng./.

4. Vinh P.C., Tung D.X. (2010), “Homogenized equations of the
linear elasticity in two-dimensional domains with very rough
interfaces”’, Mechanics Research Communications 37, pp. 285-
288.

5. Biot M.A. (1956), “Theory of propagation of elastic waves in a
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Soc. Am 28, pp. 168-191.

6. Auriault J.L., (1980), “Dynamic behavior of a porous medium
saturated by a Newtonian fluid”,Int J Engng Sci 18, pp. 775-785.
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