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TOM TAT: Phuong phdp Bogoliubov mé rong khi ap dung cho hé kinh té da cho thay co
su chuyén ham phan bo cua lai sudt hieu dung tu dang Boltzmann sang dang Gaussian
theo thoi gian. Khi ap dung phuong phap nay cho gido duc, tac gia chi ra dugc su dich
chuyén phan b6 Gaussian — Gaussian ctia pho diém cua hoc sinh theo thoi gian trong
mét nam hoc. Qua viéc phan tich dac trung cua cdc ham phan bé diém thu duoc (gid tri
trung binh, do léch chuan) va su dich chuyén cua cédc phé diém nay theo thoi gian, tac
gia da chi ra dugc mc do hinh thanh nang luc chuyeén biét déi voi cdc mon hoc duoc
khao sdt va qud trinh phat trién nang luc tuong ting cua hoc sinh trong mét nam hoc,
dong thoi dua ra dugc nhiing tdac dong cua gidao vién lén qua trinh hinh thanh va phat
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trién nang luc cua hoc sinh.

TU KHOA: Phuong phap Bogoliubov; danh gia; nang luc; hoc sinh; phd diém mén hoc.

Nhan bai 24/10/2017

1. Pat van dé

Phuong phép Bogoliubov 1a mét phép bién dbi cho phép
chuyén tir Hamiltonian ciia hé hai hat twong tac thanh
Hamiltonian cua hé hai hat khong tuong tac, thuong dugc
ap dung cho hé siéu dan va vat chat ngung tu [1]. Hién nay,
phuong phap Bogoliubov dugc mé rong dé ap dung cho hé
phirc hop ma tiéu biéu 1a hé kinh té tai chinh [2]. Trong bai
bao nay, chiing t6i ap dung phuong phap Bogoliubov méd
rong vao giao duc voi hé phirc hop bao gdm hé hoc sinh va
hé gido vién & mot trudng trung hoc phd théng dé danh gia

H = Z{ea

trong do €, (H), €p (/) 1a chuan ning lugng ctia hai hé phirc
hop dugc tinh tir chudn muc chan khong €0, €80; CAc toan tir
hiy hé phire hop «;, 3, twong g véi céc todn tir sinh

Kk hé phirc hop 1a chuén toa do tac dung va G, 1a héng s6
chuén tuong tac.

+ea0] @ty + e

Nhan két qua phan bién va chinh stia 20/12/2017 <> Duyét dang 25/01/2018.

muc dg hinh thanh nang lyc va qua trinh phat trién nang luc
cua hoc sinh cling nhu tac dong cta gido vién 1én qua trinh
nay déi vi ba mon hoc Toan, Ngit vin va Ngoai ngir trong
mot nam hoc.

2. Noi dung nghién cuu

2.1. Phuong phap Bogoliubov mé rong

Gia st, ¢6 hai hé phic hop a va 8, chuan twong tac cia
chung duoc mo ta boi chuan Hamiltonian trong luong tir hda
lan thir hai [2]

5 (k) + 0] B B + G [l B + Bl o] } (1)

P, (), Ps () 1a nhitng ham phan bd theo = phu thudc

vao hé phiic hop, thoa man cac diéu kién trén X
/Pa(x)d:c—l, /Pﬁ(x)dx—l 2)
X X

chuan Hamiltonian duoc viét lai

H= Z/d:v €a (K) + ca0Pa (z)] f e + 5 (K) + 50 Ps (2)] B Be + G [o) B + B ue] } (3)

Phuong phap Bogoliubov co thé dugc ap dung dé chéo hoa
chuén Hamiltonian ctia cac hé phirc hop twong tac thanh cac
hé phuc hop khong twong tac, dugc mo ta boi cac toan tir hiy
chuan hé phirc hgp A va B v6i chuan nang lugng Q,vaQ,

Sau khi chéo héa, Hamiltonian tré thanh

véi
H = Z/dx o (K) +ea0Pa (2)] e + [

=Q4 (K, ) fliAN + Qp (K, z) éjém

H= Z/dw{QA (k,2) AYA, 4+ Qp (s, 2) ]_f}:gm}

-y / deH,, (x) (4)

ep (k) +epols (2)] B Br + G [0 B + B ] }
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H¢ thtrc tan sac cua hé méi

Q4 5 (5 7) = = [a () + Ea0Pa (2) + 5 (%) + £50Ps (2)]

2

(6)

£ 2\/lea () + a0 Pu () — <5 () — p0Ps ()] + 4G (2)

Téang x trén nhanh dudi, o tré thanh S, trong khi & nhanh trén
B trd thanh o [2].

Khi 4p dung phuong phap Bogoliubov m¢ rong cho thi
truong chung khoan thi trong biéu thirc cia Hamiltonian bién
2 1a 1ai hiéu dung va bién « la thoi gian [2]

Hy (2) = [ea (t) + caoPa (@)] o e + [ (1) + ep0Ps ()] B B+ G [af By + B o]

— Qu (t,z) AF A, + Qp (t,2) Bt B,

trong do, o, [ 1a cac chuén toan tir hiy hé phtrc hop mo ta
tac dong cua chudn ning luong €, (t) = bt d&én thi truong
chimg khoan tai chuan nang lugng tinh €5 (t) = e

Trong thi truong chirng khoan khi thoi gian tang 1én thi
ham phéan bd xac suat 13i hiéu dung x chuyén tir dang
Boltzmann sang dang Gaussian. Trong thyc té, khi quan
sat mot thi truong tai chinh ngudi ta nhan thiy phéan bd
xé4c sudt 14i hiéu dung trong thoi gian ngin han thuong
xuyén nhan thdy c6 dang Boltzmann trong khi phan b 13i
trong khoang thoi gian du dai c6 dang Gaussian. Cac khao
sat trén dit liéu c¢6 phiéu Aluminium Company of America
(ALCOA) trong mét ngay di cho thy 5 sy chuyén phan
bd nay. [3]

2.2. Ung dung phuong phap Bogoliubov vao giao duc

Xét hai hé phirc hop 1a h¢ hoc sinh () va hé gido vién (5)
0 mot truong trung hoc phd thong. Hai h¢ phurc hgp nay dugc
mb hinh hoa thanh mot hé hai thanh phan gdm hai loai chuan
hat vi véi hé thire tan sic c6 dang tuong ty nhu trong kinh té

(7)

khi thoi gian ting 18n, ¢ su trao dbi cac phan bd twong timg
cta hai h¢ a va 3 theo thoi gian.
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Hinh 1: Phdn bé ldi cia ALCOA trong mt ngay (2011) [3]

QA,B (t,z) = % [a (t) +€a0Pa () + €5 (t) +€p0Ps (2)]

(8)

£ 2\ lea () + caoPa () = 25 (1) = a0 P3 (@) + 4G} (2)

Cach xép loai hoc sinh hién nay ¢ nudc ta dua vao phan bd
chuén, nén P, () phai 1a ham phan bé Gaussian. Vay, khi
thoi gian tang 1én trén mot nhanh cia hé thirc tan sic s& co
su dich chuyén Gaussian — Gausian v6i sy thay ddi ctia gia
tri trung binh p va do 1éch chuén o. Mit khac, thuc té gido
duc & truong phd thong cho thiy, ham phan bd diém phai c6
gia tri trung binh 1an can diém 6,5 va d6 léch chuan dudi 1,5.

- Gi4 tri trung binh ctia ham phan b cac phé diém thp
so v6i gia tri 6,5 (ngoai trir diém HS1) trong khi cac do 1éch
chuén lai 16n hon 1,5 didc biét 1a ddi voi ham phan bd diém
thi hoc ky 2.

- Tong hop céc do thi phan b diém ciia mon Toén cho thay
phan b diém c¢6 xu huéng dich chuyén dan vé mirc 1an cin
gi tri trung binh 14 5 ctia thang diém 10 va trong qua trinh
danh gia ¢ trudng trung hoc phd thong thi dinh ctia ham phan
b ¢6 xu hudng giam theo thoi gian.
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2.2.1. Danh gia nang luc hoc sinh qua phd diém
mon Toan

Piém
---Hesé1l—hockil === Hésb2—hockil —— Thihoeki 1
— Thihoeki2 -« Thi THPT Quéc gia

Hinh 3: Tong hop do thi phén bé diém mén Todn

2.2.2. Danh gia nang luc hoc sinh qua phd diém

mon Ngii van

- Gia tri trung binh ctia ham phan bd cac phd diém thap so
v&i gid tri 6,5 va da phan ¢ gan véi gia tri 5, cac d6 léch chuan
lai da s6 nho hon 1,5 trir truong hop thi hoc ki 1.

- Gi4 tri trung binh ctia ham phan b cac phd diém thi hoc
ki 1 qua thip so v6i yéu cau trong khi do 1éch chuén lai c6 gia
tri cao nhat trong s6 cac d6 thi ham phan bd diém.

s
Diém

---Hesdl-hockil --- - Hésb2 —hockil —— Thi hoc ki 1
—— Thihocki2 ---- Thi THPT Quéc gia

Hinh 4: Tong hop do thi phan bé diém mén Ngit vin

2.2.3. Danh gia nang luc hoc sinh qua phd diém mén

Ngoai ngii

- Gia tri trung binh ctia ham phén b cac phd diém déu thap
so voi gid tri 6,5. B9 1éch chuén cua ki thi hoc ki 1 va hoc ki
2 twong dbi 16n cho thiy sy phén tan s6 luong hoc sinh quanh
gia tri trung binh.

- Gi4 tri trung binh ctia ham phan b6 phd diém thi trung hoc
phé théng qudc gia qua thap so vai yéu cau.

Tran Cong Phong, Nguyén Tri Lan, Tran Thi Cam Ly

- D36 thi ham phan b diém theo thoi gian ¢6 xu hudng dich
vé phia quanh gia tri 5. Dac biét, 6 thi ham phan bé diém
ctia ki thi trung hoc phd thong quéc gia c6 mire do tap trung
cao cua so luong hoc sinh quanh gi tri trung binh véi dinh
phan bd cao nhét nhung gia tri trung binh lai nhé nhét.

80 ]

Piém

---Hésbl-hockil --- - Hésb2 —hockil —— Thihocki 1

—— Thihocki2 ----. Thi THPT Quéc gia

Hinh 5: Tong hop do thi phén bé diém mén Ngoai ngi

Nhén xét chung

- (Gid tri trung binh cua ham phan bd diém cac moén hoc
con thép, da sé dudi muc chuan di xac dinh (6,5) cho thiy
nang luc cua hoc sinh con yéu so voi yéu cau dit ra trong
kiém tra danh gia. Nhu vay, gido vién chua danh gia dung
muc d§ nang lyc cua hoc sinh nén chua c6 hudng danh gia
phu hop. Gié tri trung binh cua phan bd diém cua cac ki
thi do nha truong to chirc 16n hon ciia ki thi trung hoc phd
théng qudc gia dbi voi mon Toan va mon Ngoai ngir ching
to muc do nang luc chuyén biét cia mon hoc ma giao vién
dung dé danh gia hoc sinh van con thip so véi yéu cau
chung. Riéng ddi véi mén Ngit vin, cic gia tri trung binh
nay tuong d6i gan nhau va do thi ham phan bd diém hé s6 2,
thi hoc ki 2 va thi trung hoc pho théng qudc gia kha phi hop
v6i nhau, chimg to mtrc d6 nang luc ma gido vién su dung
dé danh gia twong d6i phu hop véi yéu cau chung.

- Do léch chuan cia cac ham phan bd diém khong dong
déu va da s6 16n hon gia tri 1,5 biéu hién cho sy thiéu tap
trung s6 luong hoc sinh quanh gia tri trung binh. Diéu nay
cho thay sy khong dong déu vé niang lyuc ctia hoc sinh dbi voi
cac mon hoc duogc khao sat.

- Nhu d3 phan tich ban diu, gia trj trung binh thich hop
cho phan bb diém 1a 6,5 trong khi theo thoi gian gia tri
trung binh cta cac phd diém lai tién vé gan gia tri 5. Diéu
nay chung to theo thoi gian mirc d¢ hinh thanh cac nang luc
can thiét d6i voi mon hoc ctia hoc sinh khong nhiing khong
tdng ma con giam.

Tém lai, co thé thay khong c6 mot quy lut nhét dinh trong
su thay d6i ham phén bd diém theo thoi gian. Két qua nay cho
thay dinh huéng phat trién nang luc ban dau cia gido vién dbi
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v6i hoc sinh con nhiéu bat cép va cach thirc thyc hién viéc
danh gia nang luc hoc sinh cling ton tai nhidu van dé dic biét
13 khéu ra d@ thi chua phu hop v6i ning luc hoc sinh. Qua qua
trinh rén luyén va phat trién nang luc hoc sinh chua dat duoc
murc d6 can thiét cia nhiing nang luc can ¢ dbi véi mén hoc
ma ludn quay tré vé mirc ning luc trung binh. Phan b diém
thi trung hoc pho thong cho thay mirc d6 nang luc ma hoc sinh
cua truong dat duge thdp hon so voi mat bang chung cua ca
nude. Tur nhimg két qua phan tich trén, cho thiy gido vién &
trudng trung hoc phd thong can c¢6 nhimg khao sat vé mirc do
nang luc cta hoc sinh trong timg giai doan dé ¢6 dinh hudéng
phat trién nang lyc cho hoc sinh mdt cach phu hop nhét trong
giai doan tiép theo nhim dao tao mot 16p hoc sinh dat dugc cac
chuan ning lyc dau ra ma x4 hoi yéu cau.
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Abstract: The application of extended Bogoliubov method into economic system has
shown a shift in the distribution of the effective interest rate from Boltzmann to Gaussian
forms over time. The Gaussian-Gaussian distribution shift of students' score spectrum
was expressed when using this method over a school year. After analyzing features of
the collected score distributed functions (average value, standard deviation) and its shift
of score spectrum over time, we identified the formation levels of specific competency
in surveying subjects and process to develop students’ corresponding competency
in a school year, and teachers’ impact on the process to form and develop students’

Keywords: Bogoliubov method; evaluation; competency; students; score spectrum of subject.



