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Abstract: The advanced trainer aircraft represent the high-end category within trainer aircraft, primarily used for military flight
personnel training regarding advanced flight maneuvering techniques and initial tactical training missions. The advanced trainer
aircraft involve multiple specialized domains, such as military flight training, pilot development, flight crew cultivation, use of new
aviation weaponry, and combat support. These aircraft are characterized by significant flight training and technological risks, high
economic requirements, and lengthy development cycles. Therefore, it is necessary to formulate viable development roadmaps for the
high-quality development of these aircraft. This study examines the importance in developing the advanced trainer aircraft, summarizes
their development courses in China and abroad, and identifies several key technologies in their design and deployment. These technologies
include conceptual design, aerodynamic design, engine selection, flight safety assurance, trainer’s cockpit design and control systems,
ground-based integrated training, as well as air—ground integrated and airborne embedded training systems. The analysis further
addresses prevailing challenges in the current development. It is proposed that development of the advanced trainer aircraft must serve
the combat capability generation for new aviation weaponry, requirements for military aviation flight training, cultivation of military
aviation talents, and enhancement of training and operational capabilities for military aviation units. Corresponding development
recommendations are provided, including establishing and optimizing a comprehensive development plan and model family for the
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advanced trainer aircraft; establishing a robust mechanism for collaborative development; sustaining efforts in the research, production,
and service support of the aircraft; deepening pre-research in advanced trainer aircraft development and flight training methodologies;
promoting the integration of artificial intelligence; and developing small- and medium-thrust aero-engine technologies.

Keywords: advanced trainer aircraft; flight training; air—ground integration; extended reality; ground-based integrated training systems;

airborne embedded training system

—t A

ERBGNRTTTH TN A BN L E
FRHLM, 1909 4, 5 F &R ZE HBZRHL “ 3%
R A BUUEE CALAE AT BB I T /AT 2 I
19104, EEBOLEEH S FAL, FHEAHLRN T
T 19134, LTI “Bl ik %P7 504-K
AN . XS ZE AN AT, NFS
[F) 30 %) 5k = AL BB AHALLE AT 35 2 K AT I RE IR R
Ko 20 40 40—50 AR, WA AR HLAH, SR
A 135 FE N BB e ATl E LBk
BE R ME ST 5 pms kL, 2me <ULk
B Bl O it R I S RN L R F T L 64T R
MEmdigr, HILHILT mEEANL. S5+
PIRE, WBRAGHEEABEE T AR SRS
AR GR WILAERAR VAT 55D, 15 5 o 2 B R 2K
FH N 5T J5 38 AT AR AH AT SR BRI SR B
Wh AITRIRZUE R AR AR . BB REEES . &
RBGH AR . MR RS H A,
A TERR T AL, BRI (B HLAAR
FghE; PRSAEM A & 51 R L B S s
B H NI B0 2534 3 L i s L
b ARG RAT U ZR B TR RN REARS; ] 48 67
R 2 R *b It #4511%, UUAR
AR EF T 1w — AN, AN AT
SRIN R 24 7 ZE S5 RAT I TAN ) 1/3 6

MHT, AR BGHR RN AR &R R
HOAR AT BER FRIHLRT, #5125 4% 1 o R LB AR
%, NEETE, BEREL T-38C. T-45 mH%H
ZRHLIT 1000 28, 7F— S [E 52 ZE v m BN
FEERNF . —. RIEEFI T EE S AT
GATS, LRGN0, TR T B4E R TH 45
HEMINLG RS LR RIG RS /A A
BINERGAE N BRGNS EEN
TREETEEBHINEE T RIS AGHL. &
G B, W “Fa/RE” Bddl. F-5 &
FR LI B m R BEGNAT AR R R W%

206

RIBWAES, mRBGNREE A E TR L)
PERE, EREACENGMAELLEN % 7%, &
SRR GRE F AR DO B AU VLI 2R 15 2
H]; WFEARPCRI L2 RATAE, NESGKE
B B HLAS BT IR bR A 2K,
FE S W T A S BB AR, G 3% [ ik
KHLA FIERIH] “2008 7 T-7TA B L R H B
T 22 B v AT B TR T S AE, e e [ S
¥4 T-38C m R ABLHLAEHA L

SRS WU LG, R 5 T ) —
WE M AR I GEEFL BT AT AR R
1%, NERZEMEEZMING. b REAES T
RE71, BB A BUFRI4 5 DU AR E =L 25
TyBARRAT S . BRGNS, ZIEVL. 8
SAAL A [F) DR TROML B T AT I T R U R,
BRGS0 T 2 EBRALHLR . S AL
WOEAANDHIT, WRRAR T = BRI
TR EERED. AT IR ) RN S 2R L2 %51,
[ R T 3 BN 4% 75 R0, AR RAE SR RLRE VA 5
AT, fii 2 TRERNE AR SR kR 7 [, il
REA RN, HAFR I, YErET AT
A& (AD. TFENLS SRR RN S, K
ARG mREZ I EBEIIZRSE, 4 WTilZ
TR T IS, 6 T B2 & AL G sk
BN ER T b XA K FINES
ATV TR EMPre & KRR, EFINRE RS
RBGHEE R L, AT BB TR
R, Bl e m RGN R R B 2655, & 2401
ERBGHUR R TAER B

AR ICAT R R R R ATER TH BE A BIF A DA SR R
B PN &7 ) B TR SR, W 7R RR
BB EEEAR EASR, AR
BANCBEEARKIET 7, RANRDT R REGILK
JE TG TP, 48 B S e R LR e (1) T A
B, MXAREMTERT. A ERE,
R i R ) R R S TR At
IE Y& =P



PETIEMEF 2026 FF F 28 % 3 H

. ARERHBEHNNEEE N

(=) EEMERINGRERRPHETTRE

FHRYIE I - DMEFE D EY R A,
FEHEHE T AR FES R E S
TIEMPRSOEN . EEAE AT ARG IR. T
S BMRRSLE R 7 LR AT ISR AREE, R
FEHRIIGR. BN, R 2R, OEYIZRAEN
IR I A R B TR IR 208 AT 01, B RIS A
AU RATRE I B AT IR DLgERr . i3
ZRML ALK AE R B 52 (K AL ) ZE S S I R
HER RN ZGAR MR SR BN, REf
B AT I ZRRIBT R RRAS . & 1T TH I i 2
RN AT ARRUIE AT, R A B AL
g AT N . AEMLS KE S % T, @
AN R T T EBERMPE LR FIR AR 25
ME %%, WRFFNEIIIGESEKRT
THeH .

() =AM R BEARRNDEREE

S IR F R DU (1 [ PR E S AR Y, 3
P2 775 (A PR KRR e R L A2
Tho A BRI b SRS LI U5 — B AR
TRGE, AHREGHE 55 £ A SO A AN
ARNGRAL B E H AR, 0 A8 BABE AT 25 S HR
EFR S R HAn M s Z 3. BANL: 2H
IR HLIRAT IX A e 5 AR 55 2 B L AN vy, 1T
S HUR] S RO e IR SRR 5 . B K
L RV, SEETR RS, 5 T B3
ANLES . AR KX R R WL BRI 28 B
fit, SEBBHHIKRLEEG. LT, HSTER
RHHIERE O AL B AT RN
CHBZ MR SEE . X KRB R R, R
A HAT e AR ERARE R B B LR AR 2 AT R
BRI S o R BN RENS A2 e
BAAE il 26 A 2R b BESZHR IR T, i L2 KB 225
P SRl S RS RTRREE R ) HE R R A

(Z) BRMEEERARERMEEMEREE
HEZHF
HRASGHFEA YIRS, —HEE
B AT 2 e % BOR R R AN ZE Sl 2 58 i A1 1 T L3

e RAT ARG TR G2 thE B 22 I 3R PR ORI A
FFE i T e it A s TS A IRSTE 2
m AT FEF AT IR E BRag i i, BRI 5]
ZHEEZFENGZZIN. 2 EBKE KR SR
BRI, BT RIEWR T BN B A
WG R, SEE 17 BN B % 51 IRl
NI T-45 ARERARHL I SE R, 2 . mORAI S
VERT ) i BRI AE S OB AL 25 B R T
METE-130. M-346 = RN MEE R &1,
JEAZHIEAR, A ATk [ By 3 X AP AR E
R BENLSO I T TF) AR I 2 %%

(M) EFRMzEILLRHOEZEAS

KIARLK, mREAN BTN ETE 24
P EAMEERARE, —HEASEE Tk
JI~ MR H AR E O, e & B it
T TR BHIEENRY. 2 EFR KRBT
HB A MELRAURE SR 5 1 . R A 8 2 ik,
WMPLBH CHL T (BEED HIRAF . M/RIE KHLT
WAEHIA RTHEA A Bl WL Tk (EED HIR
TEATE] . HESMAE T (ERD HRTTERA
Al P KL (ERD ARRITMEAR . ST
TP T EBA IR ST A R, JisE B
RERE R AE P I R B R LA ]
ETAE « BT ARENSEA TN 52 & BN
AR RSy WA T T-7AL T-50 B R . —
M, FMBBGHA R, R EIAF202 %
B RBGNEF L, F— T, NI A
TR, & BRI BA A7 K& 455 58 1) 2 IHBILAY
(3 B 23 % T-38 R 5 2 Zk L2 40 4 /i il (11 HL
B, SAiE Tl R RS AL T EEHLIE.

=\ BRBFNINLRLE

(=) %igies$ (20142 40—60 F4%)

FEBTR SIS, 6 AT 1 BRI R R e
BRMUAME LA S AL RS . 1947 4F,
F[HH 1 22 P-80C B2 i TP-80C XU R fi% 2} / #ZHL
GHAAREE RN T-33 RGN T, FHRKEZK
F A S 2 LA AR L /e
Mk, WRHERI S ks -15. METE-17, BEEE “HH
N7 BT [FEHR SR BEGHIEA FEE R S

207



ERHGN KRR

KK VEEM “CHUTT. BRI M-326. FEEH 1)
TA-4%,

B AU RE RS T, A R Rk
BLER 0 i N BNl 1961 4, EHZFE b
KGN RRIH, BEEWAET &S TR
BB AGHLT-38, —HAEHEE T 1146 32 (B
19724, &5 5A H0E 3L T-38 (R e Wit , Jt)a
T A5 AR L . 38 = AR, 38 DA AL
B AT L s Ji4s XT38 AR EINL. KiER
i, WHESIT T 20 / 8, RARS R
T-38C. T-38 RANALMNLEA = B Al FE A2 A,
SEMEEIHE R, IR RGWETE, FHERN
81.2/100 000 ®AT /NI, CREFAE 56 B 23 1 7 i)
MLE) 2 et . SEE S 7E T-38 Sk At _HAff il 1 F-54%
RESIHL, JFE T SR BENATE R R HLI 2
W, SRS T2, FE, S NAROE
it 7 L-29 RS, T OKHE-190 Kig-21 5%
CHLE AT R E SRR

(Z) RGHARE (20142 70—80 F1X)

TR RS 2 KLU ZRnE S ML A B 2 FE AN g
AT, FEUBRERIIZGREEA . — S E IR EIX
— W, FFIEEEIRE BN VIRB LGN PR
BHN mEEGNL Hbx WL S, DL
MRS, SCEYERE. PEEEE, HILITE T R
ML R G SRR B«

1972 4F, i 50 i A% o UR HE 7= L-39 = 2
Zibl. 19734, EE. EEEETH T “RIER
R BMBBEGHL . 19744F, EEBHH T 7w
M. 19754F, 2 RFIWFH] 7 MB-339 Z1Z:H1 /
dible 19814, ZEME. Je[EFF4H-E/EHH T-45 Al %k
BN, (HE R 1994 FA%MLA 58 B ) I 1 2040 47
FRENGAT S5 o XL RSN H b5 LR
“EPWPR” “4)F7 F-1C. F-4. F-104. K#&-23/25
2 —ARIRSFHLLA K EB-14. “FEX” “4J5%7 2000 2%
FoRECHL. KEHIEBAGH ST HRETL
I rim s R EhAL (HEZ182 0, HhHLshiE E AR
(170 km/h 247D, B RIW A 209200, HARGGRT)
TR )] (AL . X—r Bk R
) “HE”. L-39 5 m BB ANIN T LR A K
TNGRpR, 2@ T IIZRRRE, thRA RIGHATE
PE. dEEYE, IRAEET AR K .

208

(=) Tl LR (2020 FR—21 HEZ105FK)

20 22 90 AT, HEEBNFN T Tolkfb Kk
JEIDETBT Bt o 58 = ARBSHHLZ B R = JIH L RR, 28
PUARER S H LT U ARA%,  FH R H— 37 1 1 S 2 AL
JE B 46 R RN I i

20 &0 90 FFAXHT, R E M Tk AF . ¥
FflE o T AR BEAHEH T T/A-50 #7453 m < 20K
ML/ BHRHEGHT R, EHLLLSEE F-16 521N
Fefihirl, 12002 4FE K, R R E A A
G ER L) 40%. RE Wi se Wit . B OR R 3K e
W« Iy 5N | G AR s B U e -130, T
1995 FSLHUIRAENL BT K XU T 1999 45 A 1E K
R, SEMEEARREA ERERSBAGH. BT W
AR PE R 70-130 T 2004 4E 1 K, SRR Gl & HL
Rihsk. ERBWSERE. R CESLR
Fstit, shfEE N2 6 A1222-25 M KL, =
KAUB S JE . « LI\ =] 4k Sl ST AT 1) v 2 2 AL
M-346 JERIHL T 2004 F 15 K, BARENHERL,
AT RIS, GE AT HERELS, BN R
BB EGENLIARRIEN LR . M-346 FIFHE 75-130 4P
L, (ERBIHL. M. KEAEHRIE, BT
5% [ FE JE 4E /R A 7] F124-GA-200 i3 i K ML, i)
mi 37 5 5 SF LA s BLA DY E U AR B AR R
BRI R T i B LU AT 7
BRI R EWE RS, WEMAXEARINE RS,
AT 7E L SE BB IR BT A R A B . AR A -

WeAh, i R AL BRI
MRS EL T BN &G TR 2, £ EH T-38A/B
TN T-38C, X EERRIEAT LTS S E X <8
N AT SR, HEH 7 MT.MKI1 & e 2 .
“HE” 50, “HE” 60, “JE” 100, “ME” 200 RINES,

(M) 2%, BFHER QUHEZ10FEKRES)

20104FLASR, SZEHRKEFANTEEML. T
BRI B . 3 =AU 2 0 R, 28
VUARER SFHLIF LR KR, ZEF AT R E b5
RN RAT . HREZIF GRS
FEFC-130. M-346. T-50 LA Je 3 E L-15 AR 1
— RS HH L.

T T-38C AR5 = ARHHL LA EALF &
MLshillZrae /1, SEERA T F-16D 2 1) 5 DU AR
SEHLECE BN, AHSA ) SR . 35 E 2 AR



PETIEMEF 2026 FF F 28 % 3 H

2018 FEARbRIESRE T CHLAF]. S AR &
TEWER B T-TA “2408” B T-TABH T 7
FVUARE LB AR R BRI . B TREHR,
BA KA ATERERE YT, % F404-GE-103 K& 3))
ML, FeA RIS FAR R 2 AL 2 AT 55 I 25 10 R 1
T-7A B FR e R BT T R 5 SO 38 5%
L R R 5 6 AR F G T 1) A, 5 SO S
o N T HINRAT RIZRT K, SEIE A ZEAE 2022 4F
He T LR - AR TR, BT
ANBEAR I o 2 AT 52 T R R I S B AR BRI K
170 JEEREERAGE BEAHE AL “E” K505
Y]

— M e SRR ) [ SR U I = L. B
T L-39NG (JR e NL-39 “RKIN” D FFah 7 BAR
et / B8, F 2020 4F5E R S OAE. 2023 4,
PEAR AT “TF" BB A=, LHHIF
GRAEFATE F-16 B AT R LR BN “H B S ” SR

Zil. 20244F, PHPBEFWIE 72458 “HHS” &
BRHGN. 20254F, HARFFUETH T-4 BN, %
E S T =L T-45 BH 0 H =1

REME LN S INZEH b LR AT HA
PEREUIER 1 BT/

(R) BRESRHZH SIS

I+ 7 AL BB R . AEKHE-15
L G B HE T KA -15 MR B R, ARHEK
1%-15 i WL DI ZRAE 55 . 20 228 50 4R AR, i
320 ) R R IV H-5 BRHL, LA 601 B LR
112 H W 7T 21 B0, BRI T
AT T E A SR B EEET R . 2000 £
I, AR ARRIT AR O A2 17 AT -5 BT -6 sR#-5.
VRH-T. &5 RIBH-THE R BBGI, (REE
TRERE S AT IR T e, RS M
ZGHLEE A E BRI . 20004 LK, e JE i) T 1L

FT1 RERMEHENSINZEBEAR AL CITHOR MR

N i g I BRI BKE g RORRE G AR
Ez / WL [ T kAT HIP K ﬂ$/ﬁﬁﬁ{®% oA T W P
Hh[X ek (b WA, T/ mp)&ﬁﬁﬂﬁﬁﬁﬁ/ﬁ%wﬁ%

(km-h™) (km-h™) #HH (°s m  m
% T-38 HGHL 285 240 200 1100 145 5 19 130 740 650 —
£ F-4E HAx €M 290 273 230 1380 160 5 20 140 960 800 5 ARHLIHL
%[H F-15E HAx&HL 230 260 195 1450 270 7 26 180 340 630 FH=ALHSFHL
% F-16C/D  HFF &ML 290 260 250 1290 250 64 26 193 370 650 =AU
% [ F-22A HAr &ML 230 240 200 1300 330 6 30 200 350 500 EPUARHESFHL
%[H T-45A HEN 230 205 170 1000 41 4 19 165 330 600 fR#EFELENL
% F-18C HAx €HL 260 248 205 1300 240 6.5 30 225 430 600 FH=ALHSIHL
JRER L-39C HEHL 220 200 165 750 21 342 18 150 530 650 —
JRER Kig-29  Hix ML 270 235 210 1400 330 7 26 180 600 600 E=ARMHL
i ] Mk.1 HAHL 195 240 177 970 42 35 20 140 550 610 —
e GER” HERRHL 260 213 200 1350 175 4 24 160 780 500 EE=ARKESFHL
EE CBIRIEBTR” B 220 190 170 1000 57 4 20 180 700 630 —
WEE “ZJE7 2000C HERKHL 232 260 185 1350 250 25 29 270 690 690 = =ACAEIHL
MAF MB-339 HAHL 185 189 157 890 43 53 175 130 550 480 —
£ F-104S  H#s &HL 350 270 220 1360 170 5 20 140 1000 780 5 —ARHLSIHL
H 4 T-2 HEH 270 230 210 1200 177 325 20 270 610 600 —
% F-4E] HAx &ML 290 273 230 1350 150 5 20 165 960 920 5 _ARMESFHL
HA T-4 HEH 220 200 167 1040 50 4 20 200 500 620 —
% F-15] HAx €M 270 250 195 1450 260 7 26 165 340 630 H=ACHEEIML
5 [ KTX-II HGH. 260 250 220 1150 138 45 295 200 400 600 —
Wl BRPER L HAREHL 240 220 200 1350 300 5 30 320 500 480 —

209



ERHGN KRR

JB ) -9 BN L-15 S EEHL. LAL-150
Ferti R 210 m BNl PATERBLAR LA
fiti A Je 1 22 AL 56 = AR AL IR B bl . o, i
REAA I B — A = LI BLRE £ 2 L-15/2-10
RGN

L-15 ffiin 2 Tl VT v AR i 2 Tk B A PR o
EAFW, Bfmeaett. mlsErk. RiFrge
Ptk BLERI IR L, MR R CFALI LA PR 2 Sk
LAt L-15 Al KA /AT, SEmE TRk
VS, 5 BRI 2 R = AR SR DA
MU, A AT A 20 Bl 2% DA PR & B2, L-15 1)
TR T R RN A T I e S 9 R T ) R
W, FE [ P B IR ST RRCAS THT 1) R A R S I S B
Fheshaes el &, WAy 5 &2, Ba 5l o
R, L-1SAERKIEH R, el &K
Mk FsJ 358 JE 1 3 2 7 T 3L T MEDE-130. M-346. T-50
SRR AN, BAEEINALE = AL
“LIFL” 20004 F-16 75-27 ML MBI MERE .
ARL-15 Z251 ML (LB D B0 2 E 5 KHLEH ,
TEXT BRI o AR B (0 (WNF-16); T
FFAERE IR, B ARSI AR LI B ML )35 53
AR Bk L, L-15 BRI AR 5 5E-1304
M-346. T-50 #H24, B &t — s BT o,
BRI E BRI, br G R AL
Rl R 2 .

W HE S HBEGH G SR R, 2RSS
MLRIRIF RO A= P2 OB T 28 22 3 TR = 0 (R0 A il
AT AR T AN R R E AL, AmAH
GRMLATERE — 25 1 R KPR RS T AR AR

v BRBGHKEE A B

(=) #igitie)E
XA > TARAE N % U — BN 2 T Rt

T

E1 L-15AFT=\E

210

THE22, LE R RO ME R T, RS B R
ZRANRETE . B, TERRR R AT AR m
G, TERFTHITLL TSRS BHirEHL
PR H, BN BRI, FR 125,
OHIGR. REENGZ MINGRH A ACE, R
TGN MG FR H IR BAHE, SmRBLH
55 1A B % S F ML = LS AL ]l
GRHMAEGRCE, KA NZ RN RPEHRRE

D, MDY T TH T R L I
e O &TH A MAMES TR, T airE
W& E RS 1 TGRSR @ BT wg k&
NURL AR R & BT BT, BRI MT 4R A sk — B
I [1) 0] B IR ) 28 3 - L — H br WL S A
k. B RSt BN 7 dr— O 20~30 4, #0sk
WU EE A BTG o X070 W B0 T R L A At
A AE = B, AR I, B E
SR RA—FE DR B bR CHLA—FE.
TER PR RA B FR . @ HE TR 4
7= BT S FLAE R R R E SR A R A AR
Sll, T AT AR AT R AR R A B TE UL A3
YRR SR — B[R] o] R A . X R A
P s R S I I K SN <K VAR R 3 T [ P
@ T A = s S LR R R B 5 AL
01 S 2 1AV [ 1 Vs Vi N R DSBS VA U
TE BN AT 1 B RH R Sk — B ) W] B 1 25 95 4k
DA & b T 4 EURFF i) A 7= DR Bt 2% At B P e e o X0
A5 R 2 VB B SR T AR Ve B ) FD AR PR BT ¢ B R
07 il

BRI, S TSR P AT =
TGN At A5 B R AGHAER P
b el B s T e [ B BB R R AL S A T
TRAE NGB ERE “AREE; FME T HH
FIEMA L. 05E B S HB XML WG TEL”,
RGN AL, SLILm R PR R
HANINGRRE S “THBR TR, FFEX &R Ak
MUNE R BT R J7 V5 B S R AR5 T B

(Z) SahigitieRE

e BB B AR BRI AT BOR
REZER PR E o W R BN B I B S
PESZWA ) £ B R PG W, s RATHIAL
PEMFFENLAITE (R B AR CHLIIBLEITEA 2D,



PETIEMEF 2026 FF F 28 % 3 H

KAF DAy, N ORI S B, nIfEK
FE A PR A B P 45 o 36T 00 e R AR AR R S L) v
WHGENL, A THIGAEELNF 3% 50T BT k< sl AN E
FRALAI LR

AR B BT I AR AT R 4 v 5T -
O S-S &, TR0 B AT RGeS AR
BRI @ A&, B KT
R ELRIN RS IR EE M R VG, G ST R
b, e VAN LG — S 3hA Jm A AL AT
PR EMME. @ SHLA, WERIHE AR
JUSH A G . nl e 256 SO - BRI
%, B2 7 R RAHEN) LA RS UL AR,
B XGRS HE T8 ERCAERY, SR el —
RN RS E T FH RN A Z 2. G FREsk
brKAT B VRS 3 1T, gL s i
#/ T EGER RS, MRS EE A %,
ST E R AR R IEA T ERIIER

58 S BT il ) H A I ASBh JRE A
HEER TS HES, AN ENA5 RS
R E BRI . AT ek BN R B A R 3 B
SRR S LA EE R R T, a0 T-50. HE5E-130
BN I AR A =AML B B R
SIER b S s, AR SR THER 7R R
Fa B ZEoR (G IEETHIM T-7A ik H 5 KRS
s e HREGINRR G BTHERE, S B) SRE
TIABU R . ST EERPN m BB )
wit, AR BB BN BTG R B
(1R 7 T

(=) shhxBEiEE 6

24 T U 0 T R R K 22 2R I s R B AL
T K] 5 3R WL 2 2R 10 30 5 s AL B 2 R s LTS
RN o O KHLE KL R 2 AT
G, LRGBS B A K 75K, HAL
2l /3% A A& L A

1 R ERNURURAT J7 B AT AP e A, ik
PSR B At TT DR 22 AP o R B A A T 3
SRl B e B AR A LA BT B9 B R B
XEFRUR M RN, B 704 By NEE ST
R B R BIL: AS EEN LR 2R K B
FUHL 2 225 PRI PR 22 SR Hh /N T 36 s 3
IR VA R R TSzl D i R DNk 7

W RN, W R S, AR RHLAE
FEAT L RIS

XML RE, @RI E T
P&, TEINNMMA . SR ERIER
ARBUIBN A SIS, KRR EEHLEh
7% B B R ALY (1980 77 75 5K LA B R HLE B 1l
R —IFHE . BHR R IEFEA N KB
YU AR AR 22 G P S R B 5 o — RO T 3R A
M, AR AN ISR R EIHL, LA B L AT ARG
B 22 IS [) R DL RRAR S B 5 SR L R shble
AT AR O R R S = b, W]
IR R RE A Lo % P B A R A R R
RN = BRI, Bk RAESE R . R B)5E T TH
AT AR A ZIHLIK A

(M) ¥ITRERERA R

et R AHINEITERE . B BRFE O =
AL = ACHCHIL, ARV RETT a6 5 DU A T
Pl TEBUESI R (RAEERAEND AT
DU AR 3R o IX LS PR AR AT IE R AT 2 PR R
i, BT ER . MBS RS =
B, HEIEAT T BRI . AN AT L
SR AR T LT 3 AR -

RGN AT R R, FEL TS
CInFFEEmBLBITEIIZR) sl AT 22 53 0 BE A7
IR IR A5 O el AR RSN % T M)
MIPLE AT R R RS, ARG R PETES
BRG . i kR WARKE RS, RERRS
Sy (EANH BALIX LR G R SR A e Ak
i 2 AL RN 2 R R R, WE K
HLZA R LEAIT ¥ T-7A B R 38850 PR A ) S 3R T 52 A+
thle — B, E B R E AT T IR
AR E LR, T B R R IR AT T RA
A28 A R 5 A A 7 SR A B

XET AT AR R B AL
RGN, ARSI R R 2R, i lm i
(K2 a AU o AR LR AR, S R = F LI o
EWE. ABRE . AT S BRG] S RT RE R A
BEAA, KIS FAER R (R /D
HEHLE, SR R S R PEAE R o SRR ]
KHUEEZH LR AT " fRE RS, KL “E
PR 24 AT THAH . BRI+ &

211



ERHGN KRR

o AL VT 22 RER G s,
gl B EEBh3 M a3 ER e Lo A B 25
HHFE RS ANER, FEHX ARG EAPLALN 5
I, B ARG SISTE LK B
B B AN o A RS LRI A JE At b A DL ALE
AR AP T2 e fm AR5, EEIL%k
Ko

(R) BRIt S5RNRFEARCIR

KHUBEAG & R R AGHLT T B LA,
NEXHANERULEE . ARG AL E G T AR A AN B R
AT BT . RGN T N S e
SO BUARRE, SIS AR CHLEERRAEAL,
5 H AR CHLRE AR 22 55 KM 5 I 2R RER Y, 1K
e SRR LA BT AR Z AL SRSl —
PR AU BENL B 2 HENL, 2 00 e U0 AR R AT fS
R R B e A R BEE T H AR LB AR . R
BUFIAL LB A T ARE B AR CHLIT RS & R AR 1 100
AT IR, R S T B R A Ak A A, i T-38
BNLAEAE AR AT T 2 O e e 5 T () A A
B, GENEZREBR CHUIZRESR ., R KRR
EIEA TSI AR ERERR T M. Kk
() G 5 B 5 N BB R, 2 Y e
PEL R EME TR E R, ST R BUF
Bk

EEBRIE N, SRR R G A B
FERI A OATAR S, KBRS A B3R, ST
BER H bR YHUA 250, S RGNS B
B2 4% 22 P s DUIE A RV FEFH R 2. gk
N BERE AR R G RS BB O H K
(VR B, T 2 30 O R S AN ) E AR ALY
() ARG VI 2538 F M, T R % 75 BRI AT 0 FE A
WU ERT . R R AT R REN BOE R
ik, AIERRANR R AT X R R ISR
B AR R . — B, LI A
VAN A N e o ML V2SR s W [ i I
FREESE . Sudb i FHLER R T A g, et
AN AR TR AL B R G DU Y R
JTo RRECHHILUER G RN RS, SN
W FREE RO SAE BRI R G ook, MENLE A
IREE AT R0, I B SR URN i S B R I 4 il
BB —E X, MFEM.

212

(7%) HELZENIGEA[LED

i 28 B I 25 R G2 B PN SR A ik &
M E ARG, A NREENARE. AR
2 UL A1) B A AN Uit . 13 32 B A S B Zx
W Mgk &, EPillgng, EaFREY
J SR AR B IY Gk % 5. SISk
i B 2R R AT IR RS, I T
MR R G GRAETRF NG MM E S B
A ARG RE R A AT S RIS . XU 4 AT 25 AU
. U PURAREMBEIN G RS TS
H ARG %.

BRI 25 G I 25 R GUR FH 2 T3k
MILEA I Gk R A TE T ) 42 2 R I 2R AR A
W RREM CATIHRERMZ 2 RIERAR, L
PR — L B 55 2L 2 UL I 3 &%
ARG LR RFE NG NG RGERATT
HAR, R R RsEI Y £ 4
PLEHHE FAEAR, @ EiE B RGBT
DL BB A LA AT AT S H R )
HAHURFE, T HHiE R Resid, Bl
GAT I, SEIL 8 I 2R, M AT
B RS, A HET L B 1) AT g%
ARG, WHAT IR TR e
PR ey PN = L i BV NP i Ak
EEE (5Z4EeE VMO fef M, miEA
EX 5% Hbn. EHAE . Bihrss. il
M &R NIV ®AT S RS SRR SE
K. Bk b, HEZEENGRGIED N “ B/
B R JE R R B UTR A+ R R 5B
P — AR, ZoBBR 2 Bl A
PR B [

(£) =—FSIEBRARINER G R D
e VE BE AL RAT RAE SR 5 B R
A AR WAREH . B BRSO T
T IR EE SRR B4R T . 35 H W I 2R 58 A R s
Ea NI 4| AN 3 N G PN v S < i 3 1] 1
HR I8 B S O R A BR T S SRV L R BRI
R A3/ TR 5 R T T B P R A
e ECSE IR ER A DR BRI 0 B AR vy Y .
FRL AR A T A 55 R AU 4% S5O R R LN 2K, U
e AR B SR AT KA i s 5T AR B B



PETIEMEF 2026 FF F 28 % 3 H

it GEh A SHBRMAER . EHEFT, /EAH
2 — AR R A TR AL B IR A I 2R iz
1A, JE LR G BRI R S AR L 2D
BE, MRITHUBINGRAE S5 HNLAE OB A x2S / T
XA B AR X I AT 55 42 i SR B R A5
S5 EHIFES B B (E k& Rnd:
%) 5WTHBMTZE, AT RAEREBRE. &
PRAE PR R AU A 37 55t 5 R L Jis 2 T e A R
RS FHEAT ISP, M0 SRR BE 0 3271 B led
REPREF o

= BN I G5 R G2 3 2R A R
IR v 1 BE A ML e Bl R sCER RN A, SOFF
“siak —JRERL-ME” (VO IRAE I ZRURTE
W&k, $REINGRRERIART, I SR ZR A A
HRE . AR RAERE FN A% R
From, BCEIFRINZRIIRE, LA RN R
NS EZH RGN R I, sy E
UE A BC & U Rt B4R R IR A I 2T RE,
AR S E s AT RE UL A AR AR A IR 45 &
JERB R, TFRANFIME AL B AR B i Il 2545

(J\) Eftbgy—Le it ioR el

CLE B3 ) i R BB S B BB
PR EEM ., AT R R, BRI S RAR
i, MUHZEE ISR, S — R SHLEIR A KN ZR5E
BRI, AEHARE LUK R AE s R
IR A AR 55 PEREDDRE. &0FE. RaVESETs
MAFAEIX T, SR BN R IR A T . Bk
B BRBNAEBARBOR G T 3CH M. %
RHUAR SRR [ L (0 A R AE A 25 00 T AT RAANIE 2
THEB ML (AL I SE [E B-2 2 B & JEHL
Wik 201435700, T R ILIB 3K 1wy 22 4 1k
R L, A EAR R A R R (i
BB HAR) EmBAGN Ls b E. 4
2% B 2 S SRR A . W Rp sk e
ORI, SR BGENMILEE IR, S
— A LR SN FR AR S5 AE AR R AL I 240
R FEAT RS o e BRI ) 5 1 5 R A
FOSAT BARBL T AR Eikgiiit. R SE
AR AR, i, IgRil s, X Tt
BUBT] A Ji 8 — fBOPE ARV, R TR o A 328
— iR,

h. SRBGILREIREIHRE

(—) BT R ZN R SRS

EZRRHIMEK

EEE YNl = PN IRE Btk N INiA
RGBS L, 05 5 ARk — B I 32k kLB
B R4, ARSI A A K AT USRI R] . BRI K
AT EIRE . FREIIZRERA R B H AR ik =}
LK RSB, T % B i ST ARV Ik ER
AR AL, KERE S AR, R R
PUARRERFHL JE B 28 AR SRl 28 = AR
MLLARLEN . A5 B R, S DUARER AL DARS & |
LB KRR A T AR SRR
FRARECHLEEM R 2, BiEEYE. &8
RE EARE. ZsRRE S A EICHT. R RIE
I8 32 R R

B RGN IR R HEAR R T R 2R 45 R R
EA BT A 8. PLL-15. M-346. T-50. fE75-130
FARE B S R AGHL, FERET 5 =L
PP EHAR, HEEE T 8 =AU B AR EE
FRERL 5PN TR RN, R4 MR
ShTB, RS SE AR =AU 2 S R0 2R R}
H H Al 2H 5 DUARER SR AL I ZRRHE . (BTEVE
VUL 2R H (b & %4~
REFED k. BEE S UARBCHILRZE S K, H
Z AR B VIR HHLINZEL B 808 s BN UL G
IR ETT IR . AL, BEAE TN AT & B Re AR
R R, A2 3 LR I = SR A SRt R
A& T s AR AT F IR 2 AR IR

(Z) EEMZETUNSEETI LA REENSREL

& iR HFTE K

T, EEFFHEKEALAT R/ =0K
ATEFIHLH] . = AT B I L AL 35 2 Al K AT I
Zry WS RATINGR, =20 AT RRIINLAE] 2> 9 kit
TR, AT IR, R WAT IR, P kAT
IRt H B B HAMGO AT ISR H G, =40%
AT IIERBRAE TR 9 90 AT ISR AR LI BB )
FHHN PRGN mBBLN . KE AT
2 TAEH CIT IR T WIS B L = L B
TS,

FEZ R ATIGET, 2 RER SR —

213



ERHGN KRR

SR RAT VI 25 o B 3 R LR, 75 28 3 0 N BT
NP A AR R, X — R DA
“THTh” BS54 K. Hi - B B W o =) 5 R
PC-21 im 2 #Zh ML RE 78 o5 4 3B 5 S AN TR, (H
PC-21 xR H i sh 71, REN THENES
RN e 005 R S AR % 1] 2R Gk AT 7 A 2 itk
fif 2 AR O, (H BRI R R 5 S,
RO ZE A . 4RSI SR i J
it B, BRI BENEARGF KT IR T
25, MKFCDBEL 2 — PN T B A IR AT
&, RABRIRNTF IR E N .

(=) ZHAFRR N CITUNENSRBLEN LR

RHFHER

MR E R A K E SRR EZ L N
AL RER AL SEIENLSE 2 ML 5L L. i
S Y| NI I V1R R R Tl o= S L D BT A 7% N
W2 3 KB RAT VIR0t fan B v R SRR JE
TERCT Bk, ansE e A< 400A Bl b ot
Tt 1 XU I B R R B T-1A. (L 2) . SR
A FHL AT IR B0 T R B R LAT 2 R RO - 2L
Ly RAECEPLREL, il nahLriE
M R RN AT AT R ROV R s s / B
FHL BRRR R, B TE 0 KA R BRI
ki) 2 2 o

EREENLE, LEZEESINE ATH
BoRg S URSE JERL 72— AL, T f il A
AL AL, @5l i L L LI R B 2R H
MBI YIS, X EEMENL G (BES
IR AR R B UINZR AL H D BA R A X5 .
FE R R (38 Hin B v R ALk oty AT 2R R R SR I
RN LU 2 R AEHL AT INZREER, 2 —Fh ] g
MR RTT %o KB KENLRGT bl /2 — A, KA
BT i 2 i R AL AR S AR o SR AR AL 2 R AT U5

BHH . BRENRIERLE SRS SO R AT 5 — Fl
] RE AR R T 5

(M) FRIMESATEREFEARANANESRHBEN

ZRMIER T Hhak

BB EE AT INGRME G %%, KA
FALEE WL TE, AT B AR CHLIR AT R,
ik B R S WTRE TER IS T, 25
MR 2R RGILFR RS R AT RN RS KR
BA RIFESCR MG RS, WAT¥ 0. #
A SRAR AU 2R 30 R BE 3R 8= 6, ik
— B ESE AT S . EREE S BRI K
&, — A B P S BB MR AR
G ERATE—; TR B @ & AT IR
AT AL 1 IRTE S L AT HSE K
AT — S AHLEE AR LTI RE, A SR T ' AT
RIHERS RIS . AR AN 22 Ak

RERNIL S, RIS, JRA PSSR N R
LS, T R AR T, A DA [ R RS
JREE . RARSEY) HAS A E RN U R 1 2%
o BRI, T RBISE. ATEARMS S, TEE
HHR A R AT S e g I (T-LVOD
B ES ML i ECgs . THENLA R Rl A,
B m B B4 AL LS I gk
RGEEE, 1-LVC 1] L B A AR R B o 1) 2
fE5%5 (CUn# R AE AT AT 55 ) A RSB ), 3%k
i FRAMN B B KAT ISR, AR ISR, Sih—
WG NGB REWF T 5AIEARE#E . Rk
PRGNSR, MLEIRRE N 181756, Bl
15 RN LVC TR A I 2T I (0 BAR B A R
IR

() BFIRENERBGNMHL R

DR BN I A 7= R0 G fd FH O 8 R R RN
IR A BRSeEE, Mk sE . g, 2
WIKMAR TR, By TR SEIEZ /MR R 2
. KHLSHE ARG 2. A5 R a5
B E TCEE T I SR AR A, AROCHTE i, )
B 7 SRS BRI DL 7 R ] DA o) A
BRI HaaEHETEMEN RS TH
(MBSE) J7¥%. JE TR KL T, R w2 42
Fe SN ) A = RS ORI LA 2. AR



PETIEMEF 2026 FF F 28 % 3 H

B, bR . B TR AT SRR A A R T
PEAES, 355 AN SR e e S )F e AT
WIZRRLRE -

— RN, RGNV A, i
frefoat. ZHMATA K, Py TR,
MBSE X # MU B AT MR I . H0y TRER A
ANH] RE 58 4 B AL G2 B BB 5 vt I R R i
A, AERASETT DAIR R BRI, STRR I DA% G pst
AT HU L AR RS P B RCRAG. 5 S
. hEEE R, $7 TR, MBSE RHTIIZ 2
BNBCK, #EFEE . NRABABAZDN, HAEK
Wl v, M E AR 2 AR, SRS L8
Iz

7~ RESRHLEN L REN

(—) BIuUBELSRBEN TN S X REE
RN T AT R SRR ]
KAE R ERT” AP EEN RS, FRER
i A e A DT R A SR B A e
JIREE . TR AT NGB s, E s AR
RNERI BN AR RN 3 o, @ [0 % 4
il AT N B s Sl BRI 255 1 e 7 i
BL, RREBREAT A 2 2 & (0Tt Ji& DA S A A2

A R A A P DR B BB T 55 5 2R, R L
PREFRATUISAHHEA . TR, HaHES, R
ST e ZE S AT INGRRLREVPAL 1 A R AT
SRRe SR B BOFCIR K RO T 17, W = Bk
PLEEBESETH AT Se i RO R e FE i, XS PRI e B
RIS T RN AR R DT AR PP R
A i L U P BRI 5 A R A, W
R RN I WA R Hbr. s
R SEHEAEFFPANE MR, siatt. 207
for HEE v AR

(2) HWRHTESRBGH N EHELLE]

P = AN O FEON T Je 7 A0t
A7 Z2AEIIATIE B2 ME B .
OB 3 [ 2 L 2 3 0 [ A X A B i B AR Mk
At LR T ] [ PR B 79 A T 3 1 O A
Fe BUCESLEBIRHE TAE . ik, #or s R4
Ty & E BRI Ak 2 5 1w SR PP [F HERE AL
i, GRS EBAGIIRT R B R
BEAEH] . PSR TT . EPRACit. gt / AT i
(B R IR S v R B LT 2B R e DA R A SR L
RSN P A BRI el Bt
N BB ST K, T s ]V I AL
i, MR P ECR . BRbRE. &K

e | FHEH ZRE AT HBEA KAL HBIEA GAL
“RATORE | Bl IR (e RN TSR | st I 2 s 25
JBHAL/ IALE C-17. KC-135,
T-1A KC-10 B-522
— | :.i5. F-16. A-10
T-38C
SR20v | pgp | HSHHL/BAEALE F-16D F-22. F-35
T-53A T238C
* B-1. B-2%
AL
ML — 1560, V225
(a) EH
ol LRI HHIN G BT | A AL
T izs el Ak Ai e e e
L-39 i 5-130 Be2Ts KHE-29%
: ‘i‘ﬁl‘*ﬂﬁ*uﬂfﬁi{ﬁ — 2{1"26\ %'12\
HIAHLE HIAHLE —
N R | K-8To K-2448
(b) HkZ

B3 Efr ERRMENBGN L EER

215



ERHGN KRR

REVPOT IR R INH, (i i ML i & 5 1
[ BT 2RS0T BRI ZE T IR PRl =
W, IR RS 60 FEFH AT, @
HANAT W SR RL BN ;25 S8 AE T [ A 25 2
w NRHEGN =, RN L AR B [ HEE

AEEARAZ it o

(=) RIEHEHESRBSGNRPTE =R S RETE
15 RN URIE AR 7 S A A AT 2 s e 4 i B
M EZTAR, MR R EE SRS = L
FHIRAE = A4S FEH DR 2 AR 55 o &, X ik
S BRI A 7 B R R G TR AT S R 48 T
Feo 2002 M R HHRHAE 2 IR, AR H
JU B v BN Ja I 5 AN AR B, AR AR
35 F P AT RATIIZRAE S5 s AT AT A G B
B RGN I RAE . BTl . REIRTT 7 1
MRS, SRR o e B R P v A o
55 R] FE N ] RS, A5 BRI ) A
NN FAS S “ADUTL”  RBERURAT A
R AR (R 22 30 2L 5 0 B, AR 75 B3 e T
Jefi R R BN SRR T AR, Fraigoamak
HERHINLBA S 5 DR B AT AT AT I 25

(M) RAFRERBEGN LRI CATINERE L

R

o RN Je S B R 55 3 R s A il
SR FENE TR FEFE T AL
Iy RN S A GRAIE R RE 18Tt . RLRFSE
THREFT R A A AT UIZRAR SR IT AL, PRoER
JRETT I PR IR, PRUEA S 7 R 7
Jl FEERERERAT T b % H AT I ZREE i SO
v TR L 22 e F8 BAIE 2 88 ok vt LR HLAE AT I
Giy YEYE A A BT IR, AR 2 A S
R AT AL OER AT IR R, TR
WU TR L, DR FEZE S AT I R ARl A e A 2 L
ML JE o AR [ A A E bR 5 2 R 3 1
e, HIGEE FA ST R BLGN R R Risd, BRIt
FEm BB ENAT A KRR AR, SEHth-F AL, &
R HUR & T 7L 5 P R A 8 = S
DL RIAT A R SEAUR B SE L Fr sy TERE. THBE.
VR R RE EE R & iR, G TR RAT AN
fIRE 13 BE

216

() #EHZALEERARESRBEGHNTUBATRA

Rz A

AT, AL P RRBISEEOARINE AR, SO
FEE R MR, 55K TS
ZEE IR ATBUEOR S AR kAL B e, wlik
AT GUAE FL SR HURERG B 5 RSO LR e, X
H TGRSR LGSR R VUM AL 3
BUSEBORAE AT IR his AT B ar o, K e
A N AT BONEERIH 7T, s
AT AT 7 JE IS BOAR AT e R ) £
TN ZRRCRAE N R N2 B SR B E F ) 58
BB, SUMAE TR RN, S
BARGSE L PO IEE, &N 2 IR .

(%) RRERATERBEGINNNNRE

RXS R BNUR SR IZ 12, RE R
boo KA A 2R B ELF 1 /N i e R Bl
BoR, &I ST RERF ] TAE o R £ e i R
J1i R R ENHAEA KRBT G 34T WA — ki
TSI TE, NEBEGHT & ITEORTERESRTT
MHE G o SRUE T RRER AT WORHE i R BBl 1 3¢
BN TR, 2 HEA N A A AT RRST A A
BHE R RN T R 290l 4
BRI R = BE R, FEHLUIT R Rl
OB S HE LR, R SR AT ISR E T
AYINGRZ A B bR SR B PR s A vl 154k

F 2 SR B

RSO3 A BE P W ANAEAEAT T ) e o 5 B8 55 0 58

Received date: September 29, 2025; Revised date: December 8, 2025

Corresponding author: Yao Jianyao is a professor from the College of
Aerospace Engineering, Chongqing University. His major research fields
include aeronautical engineering and aero-engine’s structural strength.

E-mail: yaojianyao@cqu.edu.cn

SE

(11 5ksh, skEM, Mk, 55 M2 A I 2R R R BTTE [M]. dext:
s ol i, 2018.
Zhang H, Zhang Z L, Yang B, et al. Research on aviation weapon
training equipment system [M]. Beijing: Aviation Industry Press,
2018.

21  BzH, X, B, & PN AT I 2Rk PR R AR R85 ()],
ML, 2021 (3): 26-30
Liang Y R, Liu M, Yang C F, et al. Thoughts on the development
of two-plane flight training equipment system [J]. Trainer, 2021 (3):



PETIEMEF 2026 FF F 28 % 3 H

[3]

(4]

[3]

(6]

(7

(8]

(9]

[10]

[11]

[12]

[13]

[14]

26-30.

CHEZERBLFA 9 5 4L 5 LT (M. b5 s Tl
Ji4E, 2001.

Editorial Board of World Aircraft Handbook. World aircraft hand-
book [M]. Beijing: Aviation Industry Press, 2001.

kL, BUECHE. 0 LR AR AR SR U (0], L,
2012 (3): 28-30.

Pan H S, He W T. Characteristics cognition and development
thought of training aircraft [J]. Trainer, 2012 (3): 28-30.

TRER, SRALTE, 2. 2018 BN AT AP [N]. SRR,
2023-02-03(10).

He Z Y, Zhang Y Q, Li S.Why is “red hawk” training aircraft diffi-
cult to teach [N]. PLA Daily, 2023-02-03(10).

Daniel D P. Aircraft design: A conceptual approach [EB/OL].
(2019-08-15)[2025-12-15]. https://www.cambridge.org/core/ser-
vices/aop-cambridge-core/content/view/3FA7A3E7F71EE4C357
CC0935DA6D009A/S000192401900099Xa. pdf/aircraft-design-a-
conceptual-approach-sixth-edition-d-p-raymer-american-institute-of-
aeronautics-and-astronautics-reston-va-2018-xxx-1062pp-illustrated-
distributed-by-transatlantic-publishers-group-97.pdf.

Sr e, R, T, S SR BGNE) R RS ARk
s 0. i sl 124k, 2020, 35(10): 2152-2158.

Peng Y L, Wu X, Ding T, et al. Development path and future
trend of carrier-based advanced trainer engine [J]. Journal of Aero-
space Power, 2020, 35(10): 2152-2158.

T, X7, 2. < AT IIZRE PRAZiRte i « 202472534 (1],
LN, 2024 (4): 3-45.

Yang F, Liu Y F, Jin L. Military flight training international con-
ference 2024 [J]. Trainer, 2024 (4): 3-45.

WL, M, R, SEONER 17 Jmid FE RS EH BERLR
Ay [J]. BEL, 2021 (4): 14-18.

Wen Z X, Peng L, Wang E Z, et al. Development trend of military
trainer upon the 17th Dubai airshow [J]. Trainer, 2021 (4): 14—18.
BANOR, R AT I GRS EOERNLI A e (0], E LR,
2011 (1): 7-10.

Huang Z R, Liang Y R. Flight training system and development
of trainer [J]. Trainer, 2011 (1): 7-10.

TR, B L BRI % TR [J]. R, 2014 (4):
25-30.

Wang D M. Analysis on equipment requirements for trainer
abroad [J]. Trainer, 2014 (4): 25-30.

TR, SRS, FEE W, A IR R SRR VPG S AR T VA SR
R[], RGM7HAAAR, 2022, 34(2): 303-313.

Zhang Z W, Guo Q S, Dong Z M, et al. Review of system of systems
combat effectiveness evaluation and optimization methods [J].
Journal of System Simulation, 2022, 34(2): 303-313.

PN, BT TT, PVDRZE. T TRERHE AR 20 52K SR SR BIF AT (0],
o TR, 2024, 26(5): 55-64.

Sun C, Zhao Q L, Sun X S. Development strategy of aeronautical
engineering science and technology in the next 20 years [J]. Stra-
tegic Study of CAE, 2024, 26(5): 55-64.

TG, SR, BB, 5. T B 7 o DR S AR E AT (0] o
E TREARFY, 2022, 24(2): 106-112.

Xiang Q, Huang J D, Hu X Y, et al. Research on aero engine em-

[15]

[1e]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

power development strategy [J]. Strategic Study of CAE, 2022,
24(2): 106-112.

K L. X R A B R SR S A Tl R R
2012 (3): 7-16.

Zhang H. Thinking on six questions of striding development of
trainers [J]. Trainer, 2012 (3): 7-16.

frse, A, S, B T IIRE B (M), dbs R
iRk, 2000.

He W R, Zhuang Z Q, Yue X Z. Airforce flight training manage-
ment [M]. Beijing: Blue Sky Press, 2000.

FOTE . o GBS HL R B = UGR [J]. [ B A, 2003 (7):
12-17.

Guo D P. Advanced trainer’s third wave [J]. International Avia-
tion, 2003 (7): 12-17.

Wedzinga G. E-CATS: First time demonstration of embedded
training in a combat aircraft [J]. Aerospace Science and Technol-
ogy, 2006, 10(1): 73-84.

S i, f7 B A RALFAM (M. JEE: i ol i, 2023,
Zhou G Q. Concise Chinese aircraft manual [M]. Beijing: Avia-
tion Industry Press, 2023.

KRBT, B, 4R, 55, MATE 6 B L 10 H B — AU BHLE
IR (7], 2R, 2021 (3): 35-38.

Zhang D W, Yang F, Xu C, et al. High adaptability of the new gen-
eration advanced trainer from the prospective of “directly from
PT6 to L15” [J]. Trainer, 2021 (3): 35-38.

Tsp [, BB L-15 S gL CATHIER (7). B, 2012 (1):
3-5.

Yu S G, Zhou C. Primary probe into the flight affairs for L-15 ad-
vanced jet trainer [J]. Trainer, 2012 (1): 3-5.

XUpE, B, FNEESC. KA A B (M. JE R JEER S ATR
K2 HURRAL, 2019.

Liu H, Luo M Q, Sun K W. Aircraft conceptual design [M]. Beijing:
Beijing University of Aeronautics and Astronautics Press, 2019.
CHLBTH T MR . T KHLBUE TN ER 40 ZE kL AR
T [M]. A5 A ol AR AL, 2000.

Editorial Board of Aircraft Design Manual. Aircraft design manual

1. #EHL,

volume 4: Military aircraft conceptual design [M]. Beijing: Aviation
Industry Press, 2000.

. HLE BT [M]. P22 PEAE DML RS Bk, 2005,
Li W J. Aircraft conceptual design [M]. Xi’an: Northwestern Poly-
technical University Press, 2005.

B, B, HKSE. LSBT SR BRI R 5 52k [M].
Jemt: BRI AR K2 AL, 2013.

Liu H, Luo M Q, Tian Y L. Exploration and practice of support-
ing technology for aircraft conceptual design [M]. Beijing: Bei-
jing University of Aeronautics and Astronautics Press, 2013.

W, BRI M RHUEAA D S RS it M), dest: [T
Akt AR, 2002.

Zhang K, Ma D L. Survivability and stealth design of military air-
craft [M]. Beijing: National Defense Industry Press, 2002.

B GRRR, AR PO S IR T SRS LR AT (D). #L
ML, 2022 (2): 9-13.

Fan Y, Zhang Y H, Li Q Y. Research on the world’s typical mili-
tary propeller trainers [J]. Trainer, 2022 (2): 9-13.

217



ERHGN KRR

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

218

Hvete, BRukdE, A IS RN TAEE R [M]. db5: b
FETOREA i hAE, 2021,

Gan X H, Xue H T, Lei Y F. General theory of aeroengine engi-
neering [M]. Beijing: Beijing Institute of Technology Press, 2021.
FREAE, TOKYT, R, A B RSN A S ETEOR M),
JE5T: BRE R, 2022.

Wang G H, Ding S T, Shan X M. Safety and airworthiness tech-
nology of aero-engine [M]. Beijing: Science Press, 2022.

WG, fafd, BOE S, & Ak RPME S I BG5S HOR (M.
Jent: Ly Talk Rk, 2024

Chen Z W, Jiao J, Zhao T D, et al. Theory and technology of resil-
ience analysis in equipment system-of-systems [M]. Beijing: Pub-
lishing House of Electronics Industry, 2024.

PR, RERE, w2 WAL e T 50500 (1], e
SR K541, 2006, 32(6): 680-683.

Li H H, Song B F, Gao H J. Computation method improvement of
military training plane effectiveness [J]. Journal of Beijing Uni-
versity of Aeronautics and Astronautics, 2006, 32(6): 680—683.
Gao M, AiJ L, Li Z W, et al. On exploring method and software
for evaluating effectiveness of military training aircraft [J]. Chinese
Journal of Aeronautics, 2009, 22(6): 607-611.

VRERVE, WRDRT, AL, A SNSRI ARL N Ttk 2 A A
A7), i 244k, 2025, 46(13): 108-122.

Xu X Z, Hong G X, Du L, et al. Manual approach and landing
model of carrier-based aircraft in complex environments [J]. Acta
Aeronautica et Astronautica Sinica, 2025, 46(13): 108—122.

CH BTN g Ze 2. tHEFEBLFA [M]. B3 i T
At R, 2012.

Editorial Board of World Carrier Aircraft Handbook. World car-
rier aircraft handbook [M]. Beijing: Aviation Industry Press, 2012.
BT . T-45 LB ZRIUIE SRE R I 25 [1]. 2001, 2014 (3):
8-12.

Hu J L. Basic operational training of T-45 carrier-based trainer [J].
Trainer, 2014 (3): 8-12.

TR, MM, . WAL AR BT U7 LS (0], b
TR RS SE4R, 2002, 28(6): 656-659.

Huang J, Huai J P, Wu Z. Optimization selection in conceptual de-
sign of advanced trainer aircraft [J]. Journal of Beijing University
of Aeronautics and Astronautics, 2002, 28(6): 656—659.

EI e, SRR, TR, A <PIBL IR T IR AT 3 TR R
Bt [3]. &ML, 2022 (3): 11-14.

Yan H M, Zhang D W, He F, et al. Analysis on pilot training under
the “two models of aircraft” training system [J]. Trainer, 2022 (3):
11-14.

kB E. EPr A R G TR RIS 5 R (M. B
FE 97 ol H Pt 2013.

Zhang X G. Theory and application of maturity model in defense
materiel system engineering [M]. Beijing: National Defense In-
dustry Press, 2013.

Pk, RIRF, BB, & S BEAHLLVC I ZREARBI T LR

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

(48]

[49]

[50]

G AE [J/OL). fit =S L2 HE &, 1-6[2025-12-15]. https://link.
cnki.net/urlid/61.1479.V.20250519.0903.006.

Li W, Yu F Z, Zhao P J, et al. Research and principle verification
of LVC training technology for advanced trainer aircraft [J/OL].
Mz TREHE B, 1-6[2025-12-15]. https:/link. cnki. net/urlid/61.
1479.V.20250519.0903.006.

kS, SREAE, FHDEE. 1 LVC IR 2 R4 B AR LR IR [1].
RGP EAR, 2013, 25(11): 2515-2521.

Zhang Y, Zhang M Z, Hu X F. On multi-system integration tech-
nology oriented to LVC training [J]. Journal of System Simulation,
2013, 25(11): 2515-2521.

ZEfOh, AL, AL BE TR A LA R R (M. B
BRI AL, 2023

Li M H, Yin K, Zhan C. Model-based commercial aircraft devel-
opment [M]. Shanghai: Shanghai Jiao Tong University Press, 2023.
Ausink J A, Marken R S, Miller L L, et al. Assessing the impact
of future operations on trainer aircraft requirements [M]. Arling-
ton: RAND Corporation, 2005.

Gao Y, Zhang Y'Y, Zhou X G, et al. Overview of simulation archi-
tectures supporting live virtual constructive (LVC) integrated
training [R]. Shanghai: 2021 6th International Conference on Con-
trol, Robotics and Cybernetics (CRC), 2021.

Ardil C. A comparative analysis of multiple criteria decision mak-
ing analysis methods for strategic, tactical, and operational deci-
sions in military fighter aircraft selection [J]. International Journal
of Aerospace and Mechanical Engineering, 2020, 14(7): 275-288.
Ardil C. Trainer aircraft selection using preference analysis for
reference ideal solution (PARIS) [J]. International Journal of Aero-
space and Mechanical Engineering, 2020, 14(5): 193-204.

JEIS, ko, BT, 2 AL R E S VEAS BT (D).
[ FiAH, 2015, 36(4): 129-133.

ZhouY, Liu J H, Wu L Q. Research on quantitative assessment to
the training efficiency of military trainer aircraft [J]. National De-
fense Science & Technology, 2015, 36(4): 129-133.

K, R, BRI, S R R TR IEAL S (D).
LML, 2023 (4): 5-8, 16.

Zang B, Liang Y R, Li T A, et al. Thinking on evaluation of
contribution rate of advanced trainer system [J]. Trainer, 2023 (4):
5-8, 16.

L3, EB 1, MBI, 55 B TR A SRS TR (M]. b
50 B Tl R, 2021

Ren'Y, Wang Z L, Yang D Z, et al. Model-based reliability systems
engineering [M]. Beijing: National Defense Industry Press, 2021.
Ren Y, Qian C, Yang D Z, et al. Model-based reliability systems
rngineering [M]. Singapore: Springer Nature Singapore, 2024.
BV, TRIFIVE, ARIRI. Feak RGUMRIA TN —MRITE [J].
E TRERFY, 2025, 27(1): 248-257.

Fan H T, Zhang T H, Xu Y K. General method for fault return-to-
zero of equipment system [J]. Strategic Study of CAE, 2025, 27(1):
248-257.



