90

RAHE TR

FRHERSHIMA R

DOI:10.13811/j.cnki.eer.2024.07.012

B AR 50 b EL ik 2 Zoi gs 0 -
PR . RISE L e i

kB, AREE, Fie, xlik, WRE

(B ITSE A% HE S, W WL 710062)

ALSRIE SRR, anfrf i Bk £ UM 28 HE | S LB 55 BB B IR BT AR D 1Y (), T LA B, B
W S BTG 32 ZAFTE X3 X 8 G | 48 5 | 451 X 28 T8 R B ] X R 2 048 = RS, Bk 2
MBS TE 4" B O BT, B R KIH 15 B8 78 Tl AL BB, AR 3 AR T A A B AR AL, 7E
THEGBIIHER 728 Tk, B0 5 Tl bR &S | kT B3 2 BOm M2 BIHE 11 22 R ., S50 R AR AR
TET LA TR, B JFOR Y HE LR SR Bl % A8 A 75 R BBl  SCHTE TS AR, LA SO A O 1 “ S — i — )1 — 14
AHHEAAR R ; S5 ISAE T USRS B HAR S BOMHE IR G o

[E5IF) HE B TFAEFER, S 2UW,; MEIHE; TRk ikl

[FRES3ES] G434 [SCERFRAEFRD] A

[MEZBIAY] 5K E (1965—) , 5, BRPEHIAN . #d% , 1+, FENFHE B HARFAEAIIE MEHE MR, E-mail,
zhangliguok@126.com, XNEEH A HAEE , E—mail ; xiaolinliu@snnu.edu.cn,

—.5l

R, 31 55 H0F IEAL T LA R 3 1] 105
I B B, 30 S VBT a4 i 55 0 e IR
SRR A EMER, ZEPHE AT L2 FE & o
BTG R 25 5 o] L S e R AE SR S IR
iR J R E B AR IR A B Ry S5 B I
i SR Y SEA BT | ST SE AR I & 00T R 25 4
B X—REEL5E rE e,

AW T EAE R R S 20T R 25 8 B BEAR
PRI SRR, I IS T B RSk £ o ) 2% 4
T RO )[R AHE RS9 D7 T, WS A 2
RARTE B2 HAEARJZ T, B X3 2 200 0 25 bHE
GOZARBIBLH 8973 TSR | 3kt S 350 T H A IR
SER BT 20500 T B e R, B X RS R R R

i

MRGRS . BE BT SR IR S 2Um M4
WHELEDAS B R AL R [RI A7 i i i 22 L2 I
B3 o IXLEPRIE ) ER AN T ZE AT TIE ARG B0 = 1
XHRHME I T7 3 TT LA T 00 AT b T EIR AL LUZ
XPWHE RS LE TF e, 2T ARBIESE S 2 T
LB 8 RS S BN MR I SRR RS, 23
P & ZOmMZs HE R LSS R ORI, JF SRk
filtAe, LUK S 2O P28 BHE B TRAL I FHFIF2E
KIESRBES G HEMIN IR S S35 30 I 58 2 R i
P

— | BiEE S BUH M KSR LRSS

SRR A S 2 R S B A AE R AR R
W IS B ML THE R LA SRR I S B
RWHEAE S P WA E R RECADIR S, FAR AR OF

FEGIUH A EHE R AR 2021 45 B2 FE 58—t H B R BE 55 HE LTSI £ — A i shpLE 5 S B AR e

(PR B %% :BCA210089)



2024 455 7 A (EES 375 1)

o OHERET EEGETT TR LT ! BRBHEBE & 1 !
E | — i i 2 SR E
555> |[mReum mogon | |1 |! RN s “J
: L (smegon Jego{ mezaon )| :

| | b i SR |

: V| R o :
HLAFH—> [ T NN myy A oo )
ST [ e wmegon | ||, -222211 @ ---------- | :

; PR | (R e ormr ] |

: Ak [mzzﬂwmj (mzﬁum] | !

| v : v | ) :

R > | RO LR ! SR LRI | WO R !
y Al — | 1 i’ £ N i
: HRAH LR ! BN ! |

O EETAETTER IR  PETOCRETEEEE ST TEe, 3

}L X 3 4 A ; T3 AL : N EN TS i

1 B3 2 BUm W & FHE B = Fh SRS

BRHLE HPT7 S5 THshIAE SRS
OIHT BT AT R G LS IR R R R R L H A AR
BART R R BE R AR A6 F . IS i w0 i g
SR B 3 AT AN SE LR ATT AR IR RHE 240 RISy
AR, K BIF S M 5 RIHE B SRS S 25
=R DXIR R ASRIEE 445 | ST 25 BB A
PrREpRIAZEDHE . =R SEBAES HAARNIE 1 s,

(— ) XEBEERXEFE

DX S i WL I 245 T8 2 A A S8 1) DX SR T 3
D IRIE VIS ShEERR b A R ik i) AEAR T I A IX
EHWIFIINA R, XIRBNE G b X
(— A AT E ) BRI HE o3RRS AY | 41 %
DX A BB A 2 W5 E i 8l B TR | 3]
PRI 2 BAEAERHIE . BRI, X Bk ]
il PRI Sh T3], LA S0 s A7 JE 91 4 2t
63l B — B 2~3 U, S50 G0N K A B
O, DXIRAI— R A2 BT 31, IR, 3
PREFRLET, 16 S22 2 TR IHE i Mrss
DXIREE YIS Hy XIREEYIERT] (— A Ay I ] 4 e v, 2
o) SH VIS, R DX N — e BUMHEAA Y
LISl BAT I RN RS RRAE
HARTIE, DCRIEII y 55 BT B shit-4l
— MLk AR R A 31 , 6 shis [E] R sk SO
AR, EShZ SR QARG S FHARFIN AT E

DX I I 8y 1 B X — R oA S R 15 I 3 3 22
ERA LRI BT PREITHE S, o R X
FOWT, i S XN T 1) AR DX & 2O,
By L BATHESh I I P A e TR ) (e )

AR, B R EHE BRI A BTR A
RZERIE B O EURHHE BB R 2 . mtl, 7EE5E)
DI AN DXL b At DB ) 2% 20T
AN 28 BT, DT TR B Xl KL 28 B X —
SRR o DX MU R ATHE T AT U A XA
FOMHHE RN G, HRALUr R G
AR TIR S B VA .5, 5158 Sh 2 RIAH
L, DB R 28 WHE A4 15 B2 B 32 247 BRI T
& S B A

(=)&In5 A=W & iHE

25 | U R0 28 B AR T I F 24 0 TAR =
A4 A 2 2 p R A4 AT T A 2 B B T 2
UL RIZE A, SR WETE RN T — IR m e e
M ZHE, H BIAET 800 A% 2 IR 20 783
T UFIER AL, LA B RS T7 Al sh 0 A i, 4 iR
FONRIAIR , 220 T A= B2 A% RS, A
[F) ) 64 44 D AR 2, AR T AN [A] s 5 ok YA
M AR, BRI TR h B AT s
FRTT(— A A 97 3R 1] Ao B30 11 ) B L , HEM A4
Wi — P30 3 A R AN DI PP 7 A 50 M X

OABFFE H B “BIHE” G AR ZAIE R I, 0 AR SE J2 AR T2 U Sl 048 2R DU T R 117 < DIt “ B I 17 DX i

FELTEMRRIE , AR5 I L



92

RAHE TR

FH AT DL IRAT R A4 I, 2% U T AR 25— e by
B BRI — Bt B A 10 N Zedy, 258
i F R A A AR A Al AR (Y S0
S5 TARE R WAHMEN 3, A HAg i RIS ;
— B BN 2, BN, 20 B R4
A B RBES S TAEE ATHEOHE S S, W R |
PRIIBHE S . 2400 A 28 18R — B R AR T
WAL S A, 2200 TARZ B ST AR ST
45 A2 2 BIBUF A iR WA, (B ERHE T 3l
AR 2 St 5 5 TR A R A AL

N BE— A R AR I T A2 A5 T, 5 56 5 | ST
2R RA R DI F5 20 5 SR HO , 25 e J5UA 44
Uil A 2 Bt L, A B L Rty TR B E A AP
BEDG AL M LT TARE, JTRMAHHET 3],
M I 1 4 D | 45 I 248 T AE 3 — SRR S, 44 U
5 | i o0 28 BIF A — T AT LA (6 AT AR A AIF I A2 AL
UNIF R BT AT 55—, 3 n] A 22
3% & NS SHHETE S, PRI BT A FRATHE
Fil, a0 | S 5 M (075 sh 28 U ER 1 TR |
RIS R T A R MBI sl 2 b, i A 12
PR AFAEHE T 3,

(=) KRBt R XML& HHE

A5 B B3 ] 2 00 28 WIS AR AR T I A3k & 2 1
MEIBCE A, S FE 73 R IR AL 2 7 O IR A e A
I, PAZARE SR AL DR S5 S A b iSE A P B e 5
TR, T IRAS PREMFIWHE | B 22 X B ¥l 4 i
AUE B2, TR =T, IR A 21 (3 5 5
HAIF=ARREONE D AL I BT R R X 4 (]
TR ML DR BRI & 2 B RIBHED | & R =A%
PrRIBHE SRR 2 3k & “AAeiHE A A —
B FATEES T TH AN HBUE R A “1+1745
XK TN SRS |G “N+N” A A A, “1+17
BERFHE P RAG — DI A AR R — DM 2745
AL, CTNT AL BUR AR DL — Il I 4%
WA BN Z AR AR K T N+NT 24
[l S5 22 IR A48 5 22 AR A AL sl o i T3 [l
THRBHEG ]

JEA BN S AU RIS T — R R R 2 T
RN BINBHES: 5 INET  (EARAS ARR N EH Zh
IRXELL WP R GRS, AR 0 AT R %l
RIEARIRAZBR o it , 2 T H IR S £ 27 K 3 ]
WHE A IR FE , T I T A B bl ) 2 00 28 A4
X SRR, PR PR 2 A IHE IR R ik
=FHLBUERX, (HIESNAETHR SRR TS &

W R HHE S 1 AT A AL N ST ) 220 1k F0 AR ek
St A P B ) P 5 I 1415 B T 5 AR G AL Y
FWTSAL, EELRBIBHME N T
SRR, P b =R S e A HAR 2

ML X EAefE 225  BARisf AL (HEUAR R
B OT A —LEILFREAE . Ho— 18T LR 2
VABUR A i T B TGS o 3, U8 2 00 5 | 4k
ERWHEALETS 32 HHAT BRI B4, (HRHIER
K HEAEAE SRS B E R RITEL R
LA RARARK TSR BITHHER 2R |, I8 2L
G G5 L= IR R R T e
EBN TR AR, ol LR R L GBI s
TE R 4525 (8] i 1 — A IR S

= B3 £ w2 HHiE B PSSR 52

Ik 2 00 ) 245 AT 1) 25 AR 2O B R AT
Bor e R R b ) — M Bk S B, R 0L
UM A= 1 o IX—HEE 7™ I RORE A 4% — 7 THIA 5t
TR IR0 B R ——H K ) SR RO A BT I
1, 53— 7 T Ok T 5 A IS Y B 0E A G R Y
HENT o R LR DA b =R SRS A oA A, Y
RTAII S UMM 2 0HE LR B A M4 4L, E
FLo R RIRAE BT Tl ALY B, BAR Ll BRI T
JEA B BITHHEARTINLE], W T SEBOmHE A5
AT BRI GE A 7 ) R R B ™
KA BFALRIHHEIL 5 Tl AR BHE A AL |
T3 Ik Z IR G TE R AR 1 22 IR S MR TE
HARTN T, e R E R IAE L) T A2 1 — 2
HEVZ M, BUAT A BOMHHEAS] ALHIT S Hi 2 2
VS BHE R REG IR, 32500 Ik S 20 R 28 e
AT AL AR S RN 55—~ RAE sh 2 i, B
GEAIMBHE 7= J50 S HiI £ Bl 45 BHE 55t
PR LR EE , T2 298 Kk & 0T 28 HE G 1 s X
I, PR, 45 ok, IS 5 2 AR RN sl i
PR TT X RS HEA T HAR AT

(—)teFE—. 5 LM TR R — AR 77
it R B & R TE K

MBLEE FTR A BEARTE K S R 45 IHE
JEET I3 £ B e R SR B — R I B I A R 55 it
%o MRYERRES T ], B0k £ 2800 R 25 B A AR
ESRIHBUR F LT AT B ) S 25 T 5 BIEL
IR Ay O — A A 205 Ty 2 o) b B 4 2 IR 45 P 2 Rl 2
Lk, BOA FE T BEIRAN AR 55 B4 A RLREAL ARiELL
SRR, BEE BE RO AR B R W iz X




55 HH P K K R SR T AR U BHE
SREZ NI B R 1] T4 1240, R SR FNIL 5 |
AMERIPHE IS , I HI S BOMWHE 7K 22 5+
WA o AT, LAASEAL ARl oA R O IE Y I 28
GEIRAIR 55 it 2n 5 0k & B EAL 2R 22 A
B 5 oR Z ) IR ES AR A, o8 & 9, e 52 ik
o SRR, T LA

i, KR4 iHE | 16 sE e DA
At o] B 5., R ST B G  k , — T3 1T, 2
IR0 D 20 4R S ) 1) 245 TG s e — A . il
e, B =R — ROV BARRR ) MR, Z 0z
[ ) VA0 S, AR B A A S B, TR S T
I S HARZ 2138 B9 2B S AL DAL BT ey 45
PRI EFH MBGEH , AR EITE T 58 ok Lo
b, AEAE BT 5T TAR , 25 MR BT 3,
BSOS 13k 2 200 B[R] A Jg i g7 48
S BT T, i BT T4 S Y
0 26 B I Bl 22 DL S JAE AL IR 25 BRI 27
>N DX BT RS SR G IR B, AU
SO AENHE T, o T AR LR AR A
B, N Z 200 T A 2 BEREARAS A BRI A (AR A
BR, % ShAEAE 5 B AR OK P B B8 PRk S A5 B A8
b Tk R BB A8 R R 3K 5 = BRI A5
RIZERIHE A AR T R B R SR B R S
T, st B A F S BHE SR H
g2, BT B AR BETT 7 11 22 5 WA AR 22 A%
OB ALZ HIM TR E e B AT P E R R
PRIXGE , H B TH AN R BERM,

(ZVARGINE . T EEEEZ EHEARR
SEMETHERRL™E

LI B0 28 WA 1) =7 52 B 25 R AR
J& T BUN 35 1A R BHE  (H th 28 0T
SEALS AHBURSE , w1 Z [ PR RIS 2 | ZH A ZE R A
A, RIS — RSB AR I S BUNHREAZ LIS
HEM, HEAWHERE N T 0 IR S #OM R &R
Ko HARESHIFA B B 2 T OHE TR sh A 2 [ i ik
U BB AN SO LA A2 ORGSR B 2 Ak S o
T, BERRE— BRSSO B A fE4%
S5 BRI LRSS RARLAY T, DA 0
MU LBIE o ], HoAr RSt s 22380 il | F 2
SEAI 55 BT ) B AR B = BRI BR
SCHE HeA BT AETT R DI A, SR, S DA A%
O] B SRR AT 2% A B A S A MZH A 1, A0 5%
PEME AL =2 | 76 3l 92 it o A P AR ME R [R)0 755 4

2024 455 7 A (EES 375 1)

PIRRSE AR S R, ST | R ] RO R AE
HAVE BB IHME T 3, (R S 5 MBSt
WA, RERBIZIHE T HOAR SRS . NI, e
AR AT S5 ERDMFEA 2,

i A B SIR 2 20 28 W S AR T 3R
FEl R B R /N 3O R JR SRR AR I — IR R 2
e S F7 AT BUE PR B9 MR A, &
ZE A HIE YIRS T A, =A% 5T
2 AR L FEHEEBONIHE . X — R BA LAY
TV ARRAE  FEA S R BT AR R, iR T
] Hp /N2 MBI oK 5Tk T B RT3 (RS
T [ B A B AR RO SR A R R Y 20
[ THRRIAS I A AEE R FA R R 30 2 28000 ) 25 i1
X R WHEIE A5 R R BAS ANSE h  Anf$325t JAy
TP AR ZUA R AR A AL IS T 90 2 20 25 4F
ERGHT L EUAR 2R | e 24 i L R AE A R A Tl i
AT TR R R R

(=) EFBRBIRE: R RTMEE R RIERLA T
W L& TS B BN R BERI K 35

P28 WHE B Al 23 S Bl Ede . Zoofe 22
SR, e R 2 ZOMH R A R AR Re SR, 4
B & ZO 28 DHE T 3 BORR T T B HoR
TRMFB FRAR I LS A b R S HE
S IESE P E ] 2 T MR IHMERLRERY K5, 4TI
ELO 2 2T 4 BB TR G B A OB IR BT, B AR
BUAE 2 — A s AR, 2D AR B
YT B S B 28 WHE T 23 T 5 a3 slid 22 69
SERNERIRLIENE | MG 6 Sh s B B E 2 (19 e HE A 22
KA BEAT , SR, HE T B HA Al | A
— H g AT s 1 AL B AR R 2L B AR Bk
Z X Bl B R A (R A R R A G, AR
T DT ERRREARN T  ZATE RN EH AT
KB, MBIk 2 20T PR 2 i s BIE A 16k
TRHHRZ , D3 AT B A M _E e TR K52 58
KWL 55 o IXIE AT TR A, 280 T HR
RHAE5 A 55 45K AL R o | 00 >R B9 WC PR 25 D 12
JZ AT

AR N S8 BB AR R AR TG sh 2 v (BRI E T
N iR m AR it AU, A 52 2]
AU ERES YT AT RS BB R 2, RO
TERTIEE P SR 7B A AT B, At o fh 1
TS A O BRI T e R, — R I Y
B, JUHORE S MR & MU (S 3T 3T 8 )7
IME A A K AL FHIFF) B0 52T

93



94

RAHE TR

A IE IV B B & RIS RE , I 28 A8 S e 1R 1R
Bz S S AR 2R A

M B8 2 20T W 25 S F R R R R 12

3ok 2 00 ) 285 RPFB DRI S5 Al it P [ i B
FUTHHERCFAC R W 7R, XR— RS
P ZRE YRR A R AR, B — MR AR B A
PR, T L3 22 T, AT RER e 3, iR
BRI P73, LABOIR O 0]l i A
PRANLE, S 2 EARDRS S ZRMLEATER,

(— ) HELE T E 0 2 U W B HHEZ 1T HL I B 4
RIREN T A T RIKEN

YT EIIR 2 HOM 2 BEHE B9 1T LT 322
HORFAE R P —fItas R A B T R AE e 9k s, Hokx
ORI AR 25 B — | BARR BU BB BRI 55
briEfl MU ESE . SR 3R 2 0 F 22 EAE
Z I Z2E A R SR 5 X R AL AR AR
Phan 2 6] BRSPS Ay, RS 7 H g 2 i (Rt
R AL 53R 2 00 0 25 IS PR 5 R AR AS HH B AE T, 5
TR Bl | h A IR Bl AR R UKl

Ik 2 200 R 25 AT 11 4 AR R iR A 19 268 T %
RN 55 2 A 10 I A M 1k 25 A 1]t il aod
AR LT S0 A AR A5 Al SR e b an B, Se it
T Z 6] A RO, SRS & Om R e ik 2y
AT ENLA T =AW T — QU I il
AR R B — EAIE LR S BR300 22 00 AR B R4
25 o BN B — RS 2 S E Uk £ UMM 28 HE I
SRR RN I, 75 SO R B — R
o eSS TUHb S IBON 9 35, WA
SR AL (B AERIT) S RS SIHE RIS
e . o AL BEAR 4 A IR BE HHE B IRRIAR 55 (14
FRGIRW, — 7, BN SN SR BN R 3Rk
KA, RS HERT FE XS B 5 IR A e 55 (9 75
K5 73— TJ7 I, 58385 BEIR SR 55 B S g 5 A0 3 25 9
BEHLH, 70003 R BOMRIHE BRI S5 oKk 5
= MEEELZTT I R OB SR AR 5 (A5 ) R
PIZRIHE BER W R R BoR B8 D dfiit
XEETLR T, 5 BV M RO L, S W 25 4
IS IR 55t 2s T S A T EAL R , i Je it 4
A A4S A it as A e m i 4

(Z)HERK: UHELBR AR O B—
il — kL BHe i &

FOM KR T AP A A RS
Vi BEAYE RBEVESEREE , 205 HE ISR

i A2 JR S ) EE L ZH I o, Ferp R AR
REUIBLZREIR T80, NI THer , & AT,
=HGE - THIRRAVRES T FF B AR 1 fe it =2 A
o) WS 2L B T IR AR — 20,
ZOERIRMR SRR, (2, FEAR B R4 T L
RS ST, =FH R TAR DS ERT, 5] 6
S Z A U], AT B0 2 200 R 25 BB v B 2L
ARG IR B ™, - S e St BRI 2L Rt
RS- EL IO & 2O I 25 T O IR 5, 1 7 B2 S Fof
FHITEINHMER R R BR , G55 MR, DL 52 R
oA i —tr— Il — R DHE IR &

ELIRAE I £ ZOM 5 BHE , Hd H—mt—l”
—IACRIBHE IR 2 | 228 Rt Dl e 5
PR AEV I5 T T B G LR A R B I] . BAATTT
IO 2% PRI SE S IR 0 S, PR 5 I R )
AR E, R 2 R R R SET] B I T
VIR, — WAL B33 & O R 25 BB 15 3, 4
BEH BTSRRI RER G XA — R RE
TEEUA R N TR 1A R R i — Al SRS
B A MBI Bl N AR B R B — Rk, BT 2
JRERTBE Je B RRE R B ir, REAHXE
ST IR AT BB E PRl 2l R R S —
WU — AR BIHE IR 2 B 74 7 I T
IS AR S R XY R 2 2 BOR S
b 558 B 55T R R TR — IR Ip o SR B2
SEMEIEIN & BOMBHE ; INARA T & i iy g DX Sz )
WE Y W A5 BB DU — R HE IR
Hls RERIN S HOM A BT e Be ), 5i— ML R 4%
WHE T 3,

(=) EEH . LT AR M F R AR S HID
THEMREMSE

Bl AR KB B R BT e — 2R R IR
T BRSO THA B A REff SR R, A
IS A 2 LR R, T R R E SRR, A RE A
Bl , e 7 A s B T H i 2 T B i
R JE AR WHME TS S BT 2 S0 , 15 B PFA0 0 S 151 R
AR A A S 2R G, X S MBI s T A
IO BRI R, B EL Ik 2 00 ) 245
BRI IR, VIR SSRGS 2 AT I QU8 i A8 AR N
VR P HOR S ZOTHHE TR EE Rl 9% S B0 R 2%
BHE BT i A A B G — A e (A A
— LU AR

i, LB SEUE R W TS 1 71 R 28 AT F G 0
KR, IR OHE T A BIRT R 1 E AR, sz



XTI AL BB RS RIE B AGR,, i B &
Tkt e o B B RS A A
PSRRI AR B, R, A I A HHE X —
25 v 20 4 AL AR A TR i 22 AN BE T 2 52 B Y
e, AL, T BRI R B L
SRR MR, ASE: ESER: oA AL il E
SEVEWFTE SR I RIS T, AW SRR IR
B T HREE G S A R B IR X ) il IR
HEBERHE T 1L QBT AN It 75 ZI5R =A%
IR LR PR LH G - AMAGIHE Lk
O IE VA TR S AR, R R R ) 2% I B
EHTFE SR BAR R AL A R e, SCB HR AL B i T4
JERLG 56 =, P — LR M BB L e 1 Ll R 57,
RORAEBERHME T7 ik QU ARAS R R, Dt 7 25k
X —ZRSLERFT (IR G #IT AT R L IR B AR A
P 4 B AR 56 6 T AR ) RTINS RS
BT, LLRIEDN S 16], ATESROMZ G FUAR I 28 HE
SE, EORT TR I 28 WHE b T A0 B Sl
K BB DA TR 0 B ML 25 (4 T RE D Ak S B AT

2024 455 7 BH RS 375 #)

o TR Tl 3R SR
h.E B

LI S B0 25 B 2 — IR A HOR TR bk
ikt 22 ME R ARG B — U BRI
M — A AR T HOR ERgEss  X A fERAS
PR R B0, SR, VRO —FhOE AL o X A
WRILILANGE 1Y, AR T EL UL ST AR A L]
(38 2 0T o 25 M B I RGeS R TR |
A A A, SR B AR SRR IR AR B B HEE OF E
T FH A R I RN A EZ ORI I PR
DAL AL | Rl AT e RZIA R 2 30 2 20 4%
WHEA T L& THE ARG R B 8, T 20E
RYUEA T RS, BA BT R RA 28
BB B LA AR Y, IR 2 B 28 B R A TR R
K52 B 2 R0 AR R B RO, R R A e e 1l
A — MR, LB R A A2 2 RIVIPEAIR
MEVERIRFRAT, Ik 2 2O R 28 BHE A A T 1 {5
WOMEF AL,

[ 3Tk
(1] 5K7 [, B 5208 280 RE AU S RO MRS ARAIE AR 255 SR ] BREE HAR | 2023(5) :41-49.
[2] FKUE, X5 AR, 5 R BHORSCRF T B X BHE SR & R R P —JE T 42 25 4 ()35 E () YIRBIHJ H FE R fe 2

H,2019(10):109-116.

[3] B MG BB B 1R (0 XI5 S 55 08 e s e JE—— LA 38 53 X (R 3R 5 S R 510107, P R A7, 2020(7) - 125-130.

(4] 2, Ze BT B, A5 TR S BIEHY CTMA DX 28 IS5 E 0 AL, 2017(9) : 104-110.

[5] % & W A5 BB SCHFRIR £ BUMECE LR AR A OFE )] AL B F BFST, 2019,40(7) : 70-75, 83.

[6] FE4kHT, 52 755, BV AH Sk R R AT (9 X3 EEAL 208 2 & Rt U5 0] AL B 9T, 2018,39(3) : 12-17.

[7] MBS 285 B2l , 5. 55 08 B BeO /e 26 37 sh i AR 1 98— T Z I AT (0147 PRS2 B 2 4R (3 A oA 5

#8),2021,41(5):56-62.

[8] 7 FEL IR i 55 B8 B8 & —IARfb TR B DL 5 BT FE M) VY 22 « B PG D R 2 s WLUEVR: , 2021.

[9] B4k K. rfr/ vz 2 i T AR 3 e (9 ) 5 A i) BE A 7T, 2012, 9(2) :48-51, 56.

[10] B 2, Hidih IR 2 Ikl . ARAT RS AR I A 30— A = B8 B BT FAR XA B[] H E B 241, 2009(11) - 74-76.
[11] ZRIR . X IR PRI . £ A IS " AR B AT R R [T 803 #1185 5588, 2017,37(5) :32-34.

[12] I BRI 5 BTS2 SR WA 5 [D]. 51 K . PRI K5, 2020.

[13] FERICRT, RS HE , 2B B+ 15 5 R AL BR UME O i o 5 S (). b B A8, 2015(12) 1 93-96, 142.
[14] BT IR AR S A 20 IR BRG] AL ZCE 5T, 2018,39(4) : 86-92.

[15] #f 25 & REUMIR A R B AR —— B 58 =23 (ML) A 9T, 2022,43(8) :31-41.

[16] B/NGE B2 R A5, “ = MR R IER R A R R AT R E AL EE , 2021(10) ; 1-7.

[17] AR TE SR LI+ IR A 20 (L 45 5 7 528 S50 P WH9E, 2017,23(1) :29-36.

[18] XM, K 7 ] F ARG AL 2 3] FRBG v i) < B 000 ™ B0 P ek (0] AL 3B F5E, 2019, 40(12) - 44-50.

(4% 104 W)

95



104

RAHE TR

new way to solve the problem of professional development of Al teachers to depict the teaching mode and
behavior characteristics by using teacher portraits, excavate and analyze teachers” classroom performance
in multiple dimensions, understand the characteristics and shortcomings of teachers” classroom teaching,
and make targeted improvements. This paper takes 30 Al classroom teaching videos in primary schools as
research samples, uses S—T analysis and lagged sequence analysis to construct teacher portraits, and finds
that the classroom teaching mode of Al teachers in primary schools tends to be conversational and hybrid.
There are three typical models of teaching behavior, namely IRF cycle, guidance linkage, silent
promotion. Media application behavior exhibits three models of "technological orientation", "continuous
type" and "two —way interaction with traditional media". Based on teacher portrait, the strategies to
improve the teaching behavior of Al teachers in primary schools are proposed.

[Keywords] Teacher Portrait; Analysis of Classroom Teaching Behavior; Artificial Intelligence Teacher
in Primary Schools; Artificial Intelligence Teaching; Lag Sequence Analysis
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[Abstract] The balanced allocation of teachers in country urban and rural areas is both the focus and
the difficulty for the high —quality and balanced development of compulsory education. Online training
provides a digital strategic choice for breaking through this difficulty. How to promote online training for
county urban and rural teachers is an issue that must be faced in the digital transformation of compulsory
education, and must be given high priority. There are three main patterns of online training for county
urban and rural teachers: regional regular online training, master teacher—led online training and inter-
school collaborative online training. Although the "form" of online training for county urban and rural
teachers has been digitized, the "soul" still remains in the "industrialized" stage, which is still attached to
the original mechanism of teacher training, and follows the traditional ways and methods of teacher
training. The contradiction between digitalization and industrialization has led to many dilemmas for online
training for county urban and rural teachers. The fundamental way to solve this dilemma lies in the
implementation of supply reform, from the supply—driven way to the demand—driven supply. The key lies in
the overall planning, with teaching practice as the core to construct a "teaching —research —training"
integrated training system with a view to promote the deep integration of digital technology and teacher
training with innovative methods.

[Keywords] Digital Transformation of Education; Urban and Rural Teachers; Online Training;

Demand-Driven; Method Innovation



