% CClarivate’
= HEwx"

2IXIiERA
2023

FETLEREXIEGNES &

?@%ﬂﬁﬂjﬁﬁﬂfﬂ%%
HER T i




4|
] TP

‘"’ Engineering Fronts

BX

IS
F—E WHRAZE

1 TiEMRAENARHE

1.1 XA S TR
1.2 X FAzHE

1.3 MHREIARESHER
2 TIEFFABABEE

2.1 TFEIERENS TR
22 BRI BT

2.3 FRELAME SHEE
3 RERLE

4 REBERE

FTE kRS

—. M5 EHIE

1 TiEHARELA

1.1 Top 10 ITEMREIELBRESE
1.2 Top 3 ITEMRAEIAE mFE

2 I EARENA

2.1 Top 10 TIEARENARBESH
2.2 Top3 IFEFAHIAE SR

Z. ERE587IiE

1 TiEEASRETA

1.1 Topll IEMRFIAAESE
1.2 Top3 IEMRAIAESMFIE
2 IEAXENA

2.1 Topll TIEALRALKBRES
2.2 Top 3 LA RRIAESMFIX

=. kI, BESMEIRE

1 TiEHARETA

1.1 Top ll ITEARFELBEE
1.2 Top 3 IEMRAIAERMIR
2 IEAXEGA

2.1 Topll TIEARIARBRESH
2.2 Top3 IEFARIASE RARIE

b, gERSH T2

1 TiEHA=AELA

1.1 Top 12 TEMREIELXERESE
1.2 Top 4 THEMRAEIAE SFE
2 I EARENA

2.1 Top 12 TIEAREARBESS
2.2 Top4 IFEFAFIAE SR

GO, bhOOODN

N NN

21
21
26

35
35
35
40
52
52
57

67
67
67
71
81
81
86

94
94
94
99
111
111
117




Pl
H L
]

2K TG

Engineering Fronts

. AR KA SENTE 128
1 TIEHRENA 128
1.1 Top 10 TIEMRIALBESE 128
1.2 Top 3 ITiEMRAEIAE SR 132
2 IEFREA 144
2.1 Top l0 TEALZFAKESHE 144
2.2 Top3 IREAARIAE SRR 148
7 MESRGTIE 156
1 IEAZRETA 156
1.1 Top 10 TIEMREIAAEBSE 156
1.2 Top 3 TiEMARAIAE R iR 160
2 IFEHFREIA 169
2.1 Top 10 TREFAEIREESE 169
2.2 Top3 IEAKAAESMMIR 173
£, ®wilk 181
1 IiEARETA 181
1.1 Top 10 ITi2MAREIALRERSS 181
1.2 Top 3 Ti2MZTRIAE SR 185
2 IRFAREA 196
2.1 Topll IRALFAEBSE 196
2.2 Top3 IIEF&REAESMRIE 200
I\ BEADE 209
1 IiEMREA 209
1.1 Top 10 TIEMRIALBESE 209
1.2 Top 3 IiEMARAEIAE SR 214
2 IEFREA 223
2.1 Topl0 IFEALHIBABSE 223
2.2 Top3 T2 ABIAESRR 227
. L8R 238
1 IEAZRETA 238
1.1 Top 10 TIEMREIAAEBSE 238
1.2 Top 3 TiEMARAIAE mfifix 242
2 IEFXRENA 253
2.1 Top 10 TREFAEIREESE 253
2.2 Top3 IEAKAAESMMAIR 258
BRAR R 267




k

Z
i

TRHERAEMRNEE AR, TRNGRETEAHEAROFLRNEETf. SAHK, #R
2 RRLE. FELEENMAATE AR, BB AEE R L SHETAR S, AR
LWISHAAR KR, WHEEERARR RS A, RARE. HERE. THRE, CANEENE

ks

BRI AT LA, WHEREFATGER, BRG] ST RBSE T LalHAE.

2023 EFARTRNEARAEREFE LA ONFDIRFELEKR (TE) 27 WA, KEFE
TR R ITAE, R UBIE N, UERFAIBS, ENEEMNMEGEUEARMAE S, BIF
VS ERBIEMEE, TRARNGE TRFRAMBEFAENEN, BAEKS 93 AN TR RATEF 94
TRIFLRN, FEEME 28 N TEF R AL 28 N TR L AL,

HERGHIEAH RN, AW ANELEREBE R, 2023 FEWAR TELASEETE RN E T
ERARER, UHNAKTRNBE AL TGN, REL P IBARAZ AN XBEXR; 457 F RIGHET
BEARAREREEEITE, #HEE RN AKS~I0FHEEFT AMEE,

K ER 2023 FHEARTREWMEREARRR, HHEBL2UAR: & B WFARBMIN, EERAH
REFOGBERFTR T E; & _BohTAEME, AFEIREZRIE, GRERFIE, LI, ¥45
MR, REST VIR, Ak AFSHEAIR, FEERSIR, Kb, EHATLEmIREELO
MNIF A WE, 2 HRE SN ETR T AT RS TR LGN, FXE R G AT#m i,

TRWEAHE-TALEARKENTHE, t5k, REARRELRK TR KRR AT K,
KarBs R, FRARZEEHANEREELE S, MERMHE, BFREH —FI BN ARER, TRAUHE
FREET ke RE TR RAEAE . SN ET R EfE XL, EhmiaEe IR NEHR
Wke+. 55 TRIEH RN X & REH!




Yau murs

F—F BMRAE

TR AR IR A ROR S R RS2 s 8l TR R HATATIETE | Jo IR RN, X TR
BRI AT E MR AN 5 | G E IR SC T ), =5 E TRRH EHTRE S B 2455 | . RIERTHT T AL A9
BEBL, TRERTHT A 0 I EE P YRR 09 T AR S Hir o AN E S B ) AT R i o

2023 AR LA BR TARRTIT ORI L K 5B 2 h. . A 7%, il L R S8
Prf Rl a, 75 9 NIt e 1 93 A TAEMTFTRTHT M 94 TR ALY, I H ik 28 > T AR
BT 28 D TR AR o 2 SUATHT R 0 A sk 1.1 s .

TARERTIF AR A A =20 R . Bl i Zbh). Baxti, 202 @il A 13
TR MRS TR B ZR, BRSO MBS R X, DISREHZIRE T B, FER
G RIS O R E F 8 IR L MM, SAFATHT A LHWPH, RS firi
Uik . BT APKMETT . L RO AL E R E miiT. RN, SASRANA L2 IR R IR i s
I FEIIRTTEA L, SO RES GE R MIE RBIE . 99F . I Iehii . MFESeitimfe anid 1.1 Fos,

&1.1 9N ENEHED

THEMFRANG /D TEFERG /D

MU 523 T 10 10
RS T TR 10 10
T meESHE TR 1 11
Rl S T 12 12
AR KRS TR 10 10
I 5522 TR 10 10
ALl 10 11

P2y PAE 10 10
TR 10 10
& 93 94

TR REIAE IRALZENRE

ERWERT
5&W%E

[ %iaE ]I St ]
L.
TSR HEA
1,

3+ AFREATIA ERIEEE 3+ F A BT

10+ RS AT i 10+ F L BTiE

E1.1 =RIEaHRRE

'11 LU
2 | &l 2 TR
Engineering Fronts




MR

Hrpg i LB o £, RO LRI T, L OTHEN LR 588 2R IR S i R

1 ITRWMRERAHEE

T RIS S e G iR 12 . — 3L T Web of Science %t /4 SCI B TIe SC RIS GE SC8dE, 4
BUEZ IR IIE R TR Ry £, Rl TR IR A, i TR R, DL g R & 1
FSIE . RSP TR ISR, Bl B A M2 L HZUT, #EeisH 9 ANtk 93 4~ T RIS

iR

1.1 IBXEIERE S AR

ek E TR 9 R ERATE R K R 55 Web of Science “ERFIMLET R, FRAGAE4HINH I Y
SEARBIFIRFAR SR . BT RKFERSBITG, BEAF A 9 MR 12 696 FlA
HITIH 54 389 MFEARSIWL ., LM, EEXT 82 FhLr Gtk EBR2A AR, SRR CRIAZEA ik, RIARE SC
B 22 SR S S 2R A DG ) rh AR SR RIS

BE SN A 3 RIS SCRI £33 3¢, 218 Web of Science @55 18 SCHfiE i1k, LEE % IEM TIE 3L
MEUEE 2R HAF R, ik H 2017—2022 473 (8] 4 2 (85 5 TR A7 T 115 20% A9 e 52 1 38 3 (3
F 202341 H ), AR RIS HTH T A SR ER AL o A U AR RO AN 2R 1.1.1 PR

&1.1.1 BTHEIRFRR

HAF / Fib SEMNIeX /&
1 MM 5123, T/ 547 3325 112 450
2 HESH T TR 1010 22572 228 672
3 T BE SR TR 1235 4850 310 860
4 Al 5ol T2 946 2893 160 920
5 AR KRS ST 406 1428 104 330
6 W52 T 1371 1 645 245 146
7 gl 1463 1282 190 750
8 PRy A 4890 14 887 524 174
9 TR 828 1507 60 673

1.2 BXFHEEZHE

SET SRR, RS | 5 B i e SCH T RIS, AR R ATV R T,
AN I —ERCR A% OIS ST R o, 2017—2020 4R RREOIATIHE SCRIZSGESC, R IBRZ083C
FOBCEE . B ISR SR AR | H RS 1 S 7 BRI e, B4R 1S 35 AN ANFRRLR SR ER S 320
2021—2022 4 H ER I FRE SO WEESC, FEAZL LIS SCRIEE . BB IR . H 85 8 3 FUAR IR I
TSR 25 AU SCHER RS R0, DL ERIS M, RS SRS A 32 XL, WEEAMAZE
MR, PR R R AR, e OCHERTE T A R AR, Bk AR ) 9 44uk
756 P BEMF R HUT (CAFEAHRURIASFRL 380 ) |, ik 1.2.1 Fis,




4

x1.21 BUEHNERRER

BREFm /A e | R
1 MU Siz g T/ 12 404 49 484 98
2 RSB IRE 23529 101 924 68
3 T RS TR 30 400 122 129 66
4 BEIR S0k T2 17 173 71528 89
5 AR K IR TR 11051 46128 129
6 W 5%y T 25575 101 630 89
7 fel 19 645 76 697 76
8 B2 T 52 636 215 909 66
9 TR 6 137 23325 75

1.3 HARBGHESHIE

FIESCIAR AL AR R A, G IR T LT SRR, IS H AL S R IR G S, inkkesh
AL PHLECR  BEAGESEET TAIE, SR TRRRESTATHT RS, JRR R R E BB B

TERARRHEI B, B P15 L 08 SUR L 548 BOWTTE R AR A iR X, A Do s K U5 Y
BRI R AT BE, BB SCIR R 2R R T R, L SR BEOCHEA  AAER M S
PGP, T @R RANZ; 75 L ZUPFI B, UL Z0 IOCHR R AR T & AR, X TR
BRI A5 R T L ZOA N T B R R R TSR Rt A, IR R I e KA S . R, SUR
LRXIBIAZ AN L G2 0 TAROI TS AT R EATIROF | BITRISRR, W5 2 1R 8 £ 2 48 23 Ut
W, RN E 10 AN TR R .

TAREWFFERTIT I E 7, A SUIK I A AT 5 . 32 QR e i 3 (5 4) A ELANITRTTT, BIFFIT
I IR e M E ZERLRA R . SAERI4S . R WA A5 A S TR AR B AT

2 THEFEEHEE

TAIT KR #E e R R PR 842 . —JE 5T Derwent Innovation & FIKG 24, X 9 M40k 53 4
SR TP S DR AL T 45 R HT 10 000 1Y 3 5200 ) % R GEHEHAT SCAR RS, 1715 53 sk LRI IA], 45t
LA LR R P g A ik TR R, RE R4, R TR R RS RS, AEX PR ER
AT BT R BT L, 8 250 L ZUHT RIS A, e r= A RS 10 A TR & iR .

2.1 ETHAHEBERE ST E

TEE X2 K B, 34T Derwent Innovation % A 2 , SR FHAE R AL R 2251 ( DWPL) T A ([
PR flor2ide) (IPCH2E) | EELFRNIRIER (UC) FLHIFS TR MHEA R, P
9 MK 53 ANFRIEH AL FIEHE G 20 B SR 2R SR . UL 0 LRI UMt . 3 b RIE s, IR 44
RIEHTIT A, B PER T R L AR, DRI RE S S 53 1 FRHH LA

P
&l o T
Engineering Fronts




MR E

Kr#a, 7k 2017—2022 4F “DWPI #il DPCI (i LTI SCRG]) LHIES” RE (A5 I E A
F 202341 ), BEMARFF AR B LA SCHR . e XA AT B T 7 0L A SRR B AR 2855 |
BT M BORBERE WO SRR TIRE , SR APPSR BB 10 000 LIS

22 LFIEEZHE

TE H TR B & A e B e 5 mt b, &Fxd 9 N4 53 AN RH 5 R AL T T 10 000 4755 5200 11
LRIGHE, TFREL R SCATE ORI /387, JET DWPI FRSHI DWPI 5 7 B AT AR, 345 53
gk BE R W S B TR JT & B K 70 4 Y ThemeScape & F IR, DL TR] 1 T 25 30 e 38 4 4 ) %) S ik
HARGER

GURE FAEE BAEMR L RZEBI T, LRI B P BRI R Fy . SRR . 8 & i
LR, BBV R Ak TR R R . [FIR, sk feist I B 24 i s SRR, S % B L A
Hi P P IRATIR |« DCHRME A Y B R AR AT AT

2.3 FEBIEHESHHEIE

L FBHRAE SIZ 8 A FIRT, GUS LRI T RS SIS A LR S IE IR, w™hahas.
BHZBOR | B s G T AT I, ST ATV R0, R LR A BTV 2 1 BB B

FERHR XTI B, IS T S0 s T 548 A B RV R G A0 BRIk R 2, VR M SEnt B 4
BB RGrs TEBAR TR B, SEE FOT RS U4, A e Bzl il i i L A>3
Wi ) 1 A S ISR A TR R WA B, SR WP & A, EAME & S B il & 4K
DN =11 S T A | ) W R 2P A e s e B B = 52 S e SO IB S s Rt SR P &/
ROUTREATION: . IBIT AR, 5340k TR LRI, TJm i I8 A sl 2 48 LR, et 45145
110 A TREFF LRI

TR KBTI fG, AR & R AT R . Z eI 3 (5 4) ANE SRR, BIHHN T
] AR T ZMEF AW R . SVEMSS . KR BRI S S TR AR i

3 ARmEE

PR BRI 2 B AR K A H AH 2 TR sl TRERTHT A AR S GHE R, EAAE R,
AN BT E i TRERE ST R A TR R BT B A T ) K d i A ke, LT AL s
AL AT A K 5~10 4F & 2 E

4 KiEWHREZ
ik BT« f14E Web of Science F 23 [FATITAS AR A T 4 A HOBFSEHERI TG SC . 2R AL,

BEMIRIC: ST IBRAE R HRAE | A== Rhe SRR AT 10% 19I5,
MCERBELER: X R ST IS | R AR i — R RO R A 24 15




Ve w munp

-

LIRS MBI IE AT IR SORTR], R 08 SO PRI & SC—— SRk Bz I 4 & RIB I
PRI, BoDIR SO ERE I I8 30 W&ok A€ IR MFTHT, A0 SO #e 3 TR 2R 5 DI CHE R
10% Y3

WL HEAE GBI S 5 108 SO 5 AT LA 7 H A O SCES 1 L A1

WES 18RS 155 | A0 SO SCRik

WK FEIHERS I8 CHE Web of Science 4%.UA 82 I I FINA 1305 | TR B

FYHRREE: H X SR ER 2 3 B AT SCRRAY H AR5

B3 159 SGEEEHEA HT 10% i3,

SISCREME: i — 5 N ) Py B s I K S B (0 F8 b . FEASEIFIE R, A SCk i 5 | SO 2
MEZRA BTG, LA B S DK

SEmAEH: GAFEMEYE DPCI AR5 A CHERT 10 000 1) DWPI & FI 5Kk

BROER: HREIF R AR RO ORIE, o0 LRI R & SC——an 5ok B LRI ey, %
BRI R LR SRR AL R IEA IR, O L RIS T ERG R 23 LR,

EFILEH: EAER (MENLRILEARER ) SIS 500 L FIE 238 E R = A0
LRECE Y A

ThemeScape & #1th[E]: 5T Derwent Innovation 1111 DWPI BE{E L FIF S, 38t 747 R STk v )38 SOR
URE, BASCH AR B FIREE—IE, FFLMBETE T EEL, 2T 4 S W — 41 ll sl AR Sl e AR T 551
(OES s =gt

BARBEEE: 551 DWPI L H S EE 510 DWPI /02850 %48 hs i DAL F) (19 Ul s XU

hETERFEHEVR DIRERER: B ChE TR SR el R GR17) ) #iE,
WENM GIZ8 TR, RSB TF TR, AT meSHE TR, SBIEST L TR, £ KR S5E5N TR,
ISR TR, ok, B2, TR, 4t il 53 MLl ifl,

'/."m
6 | ==l L TEHIE
W' Engineering Fronts




Sz T2

H-F dWERE
—. W SEHIE

1 IR
1.1 Top 10 TIEMREIGEREREE

P Sz 2 TR AU Top 10 TAREMFFEHGE KA | M0 S TR . AU FHRF AR | e
FEESHEA . 3 MR TRSHOR | scls TRESR M (R 111) o H, B TEEmRE%E
TEBIA - ARBR B A K S HLEEAR s 2k A e il S AR I s Z200KE 4D TED; 1A A AT ARHLAR
NRGE; BT T N2 HLE N BERIAEL . B4R A ss . shasnl sk R sh o pLas
NSERE s RPUVERRG A S SR REMEREINIA; /KT A BN THRICERTER REGL. 2017—2022 4F, K HijHAHL
AR DIESCR R IG LI 1.1.2,

(1) SBFEE ¥ THERA

P AT AR AT A 5 AR A AT AR . AREC TSR A R AR R TR,
R AT A A AT PR YELAEEA L SR AR AL, A BRI ZE S AN TR I 285 I (EL
R AT ARBORIT TR I A s s oo TR o il ARl Ty e E s s S S R
R E . MRS . TERES2 AR @G . b IS kR, Rl TR EoRE S
i AN 77 T RIE ,  (EAE I8 80 Al F A2 A TR QAT 807 TR A AR, A R BT FT AT
PUASTT I : — R R TR L . SRR BB BORITTE, 2R R0 H TS B M A ™ A Y
SEIMERTHH AR | B B BURAK . EBCRIRIRE R RS D EORBITE, B b A sh Bl

& 1.1.1 YIS TR Top 10 TREARENS

TEHARENE B E WEIBR RIS BR  FISHARE
1 R AT ARROR 50 4930 98.60 2018.7
2 AR B IR B B AR 47 4429 94.23 2018.8
3 AT HAGFL AL N TR 11 870 79.09 2019.1
4 FPE A A T 2R R 30 2218 73.93 2019.8
5 XFHCIEIRGE F 372 30 REPERE I 11 337 30.64 2019.7
6 Z K} 4D FTED 32 736 23.00 2020.4
7 KT A FMATASTCL T RS 13 337 25.92 2020.2
8 M AFARIEEARGE 18 377 20.94 2020.3
9 FETHEB A= 2] AU R 12 B 12 328 27.33 2021.0
10 Bl NGEHI Al 41 1717 41.88 2019.9




A
~

8

BoE WEEE

x1.1.2 WMSEHTRETE Top 10 TRRARMIEEFRDIEEFRE

EFsS TiZRRAENE 2017 2018 2019 2020 2021 2022
1 R TR 13 13 9 9 4 2
2 R B Z IR & BIMLE A 5 19 7 12 3 1
3 ShAS A EAN RS IR B SR 1 2 4 3 1 0
4 ERCISR IR YR 2 4 8 4 9 3
5 XIHUHEASE [ 372 308 RE Tk RE DI 1 2 2 1 4 1
6 £k 4D FTEN 4 1 1 4 16 6
7 KT A FMATERTTLABRG 1 3 0 1 5 3
8 M AT ARG ARG 0 2 4 3 4 5
9 HFTR = T B R 12 0 0 0 2 8 2
10 B N BE R 3 3 9 1 1 4

AREBIRBAFHRAEE, (B RBETAR R R B ], R R 5 op 2 sh LI 2H 45 3 J1HAE H Al
FARKBIWTTE R T 5 =Mt g L 7 PRI G PORE v BRI S, S e ] e A5 el A8 v i A9 o FEL 8 1
TURPRHA R LV SRR 7 s DR PRI AN 3 R GEWTIE, ol s R AT a OB AT 3R SRl RS
XHE AR GRS A ZOR . ENSMIFTE TR, TR I Tr AT R A e e s 2 |
T P e A R R A IR AT R O

(2) R THRREEA SHLEA

AR S Z kAR A BIAI LB AR 3 SR PR S5 e ARl ANt (e ) RO BRI 70 ol 4 s
PSR R AL . SRR, T RSk A A SL A0 D3 i 9 — S AT ) B A
PR, WRS N TREL TR, GEIR A SER | a5 iess TR Soliakn TAR . MRl 5 TR
ZA PSSR G o FRSRWTSE 32 BAAR A RIZENNRAR S AR S il o . Pt fr St . Bl
RO TR S . A FUIRRHRO T LT . TR 2 S TE MBS TR AW R A SIFILIE
e S RN G AR, T AR BRI S . . —HIRERIA= W5, aad alFE AR e RE TR )
AR AR A RIS . TEEORIRTLL, A SIURER S RRARERI AT A Btk , AR
NS HFFERE Al T A A5 2k M TR SILE N I TR SR L. AR E— 2B WIS DRI E % ShbIL
TR FARCR IR F T Y HE ) SR BRI UG AL BB, TRl B AT AR L T | ARk S
2R R SARRAS T 48 S AR OCHOR AT 2D, B SRR S MR 2 ShAIL MASAL R F o

(3) SN T EMFEEN MBS AL

Ko s NI AR TR B . AT . RS, ARZ B E A BA R B ig |
RFEATEIRE S BURA [FIAE S48 B R S PSR 55 FIAR, - MAZ a5 B2 E. S
PRRALENT A HLUE AR EMEE A . MRIHEIME . o8 B —2 DhBEM EAbse ) A B4R 55 00T
R shaSal B AR AR R Sh UL NIERERT LURYEAE S A bR . REITRR . ARSFPETIRESTEH . IR
Blas NAARRE S AL S HOARRE P, ShaS MR S eI MR 30t . DR SC R L AT 55 170
a5, TR 1 SRR BRI AL 1k . ShS T EAG RS S L AR 2 B R G AL L SWE . FE N
Y. BREM B A S IR A BR L, A MARERE, W MR R RER R RS | A4S

P
&l o Trehn
Engineering Fronts




Sz T2

PREALE . fERREGE  RSAMTE S AR B SRR B2 E R 2T
HEFIEAR, EZHaF ARG ARSI T, L5 R 2L as AR G 2 RIS ] -
2R MERE, SERERLRE . PRI REFT AT e XE LA i o 1T Sh 25 0] A RS S L s NARTETCIE 2 1ENL
AR, B RAEAESS . PR TUMERIRIREE, DUROOHE S5 MG SR A O R A R S5 5 T
LG R Z PR N R T AR B BRI, B BAE LU B AR RN F R sk 2ok . AR5
TR RESE S B RESEA T o D B2 T B A RS S LS NARRER A SR ER AL TR K, IRFSHEAE Sh I R SRR DI
PR MRy s, 4873 HOR ARV LA MR I, DR HO s B S5 T A RS shidpLas N SERE T,
ey 1) AT 55 120 B RSl m] EEAR RO SEAE A R A5 A RN A 2 32 RGBS A% 1F T 26 TR (s B HR Y
AL, AmaUMELT, SO S BB RE D AT D RIAE 55 S0 e . S50l 5 26 1F T R 2
P SRS A A FYRA | 25 B3 ) A R R A LR 5 E R | A5 SR E 5 R B A BA Sl
SET R W ZHLas N — B EIRER S ORBEROR , R ahZS ] AR Sl HLE AR EDT T A PR AT

(4) FMEHETFHLRERS

el A Blr AT AL AR AR — M T DU & T ARR AL Ak B, RERS WA A s D00 B (AT SC A9 A
BBREAGE L, FHAS AN IIRE, JOHRINRRIER, DI SE BLRSAEF 8 PE A IR . TR
BRI, A, hifh . PrESE, RERIE N AR S AR ALZ . HOCHR KU AR IR
TRERWMUREOR, T LUE i B iz shal AR PR RE R IR (Dt 2255 Skt AR EMEHESR
R SRR I S F R BOR AT LR A R A R PR 58 P A BB DR S o v RE O T 2 A e A A2 A
BB RESR bR L . SCBUR AL ek A el T S AR B AR Y BE R R A AT s R R AR
FirL . BEEERL . OGIR, PORAE, MOCHIRE B R AT —EXTER BRI AR 45H S5 ERE
RIFRIPTTE, Wl AERRE TG e e, femRe A fuas; —RE &SRR T,
B R R A BRI R S, UM IACR ;. —JRRE AT BEANE S AL BEEOR , WFh— 1k
PRI N R, 3R TR REAY AR S 322 3 0n] 25 A2 A i) SRR IR EE o SRk P L ] 2 A Ja
iR A P RE R AR . T UL DU RAFILS, S n] sl T it T RA WS R AR I,
AT AR EORFIAISIM B A St S, ez s, MR . AL 7 AU A iz BN TS

(5) XAMEIIR BB B sE M aE M it

XPUPEIRST A B2 B REVEREII U AR B 0 . AARSF s T R REMEREMT K. gk, T, EL.
K i SRR MBI ST T Bt MERMT L 4 PR | il . S04/ SR AR 4 1 3l Bl g
ATTk o FHAE B 2P A R B R SR AN ROE (5 B A AE, B —DUHaROR T B B J0 ki 2 4 RETE REI100)
WL —EE . ARE . EREIERTR, IS S YA s SSE kB AN HE SR A T
E O BEVEREMNA A BT S . R R R REVERENNA R b, IR BU RE AR 2 ) . R REIR S5 A2 1]
ATEZE . XHTAPME, eI AR IRTEE T, MEXTE R IR SR 7 B2 A SRR P )
M e 5070k L ATBEREMNA S0 . At S P . PRSI . e PRI, D
TR AF B S ATIZOUR EZ ARG TR RS TR TR ST By apd |
R R GRS H S R REMERE A4S 5t BOR B2 1) 56

(6) ZHFFL4D FTED

Z KL AD FTEZR AN IR b 3 T 2B Z MR 2 BAT R - R PR RER PR HAR




10

R EZORIETANRREY, Wsg . . Wi, Jens; WBERBOSFIRIR . PERE s RERGT ) A 2k
AR, B PRI A ] i AR O TR BB AR AE ARG 7 R LA 09 A2 o i i ORGP RE . DI RE S AR AL T
R, AR - 454 — ThRE—AMErI 240 4D FTENC BN HATAHARIEOAR , FOREA FAOAF o0 Iid 20E 2
AR, e o oy S MR SR M AR B S AT AE AR, IR AR . A SRS AR PR S AR AT A AR T R 454
A=) SCBRAE SRR - B T R R TR o S e T B P AL RE R R B B HAR ML
4D FTHVGH T 280k . BUB e B E R M AS IR | g A 4D 3TED . HAPRHTED . B Rtk
REMHARL R RALT ik . AP I PERE IR S AL T T . I AEZ RES IR SN SE B 2 e L 14 REAG 1 F
WIS ZHRHTED, MR, SECRIZ AR AD FT R Bok Bz B¢

(7) KFEEMOTHELERBRSE

UM B R EK T A AU T A ERER R 2R, ERBORTREEREIR R L NIMHIE R = . [Pk
FUAT RO D R B AL REIR R G T I AF A R RCRAR . B2 ), /KR e FE R AR i
ARy LB RE AR, B athem . BREIE TR0, RERTOKT B BN ARSI A AR
A — TR TSR AR . TR FEHR ARG B RE AR HLBE ] 73 A et il Rt ottt
R A PRSI B IR BT PR A S AP E AL R A AR IR T, R oA A vl S BRI 25 49 14
MARFEFE RN S HTK P TR BRI T 2 —, 1K A EMTaR L el B b B B30 7k
T TR RGBS A TR b, RS HUBETT . KA BRE AL i S s TR AR . XUm AERE
e L D S A SR L KT XU BE A B R A A BRI T e e i BRI

(8) MENANFAYE ARG

O L I A T AR A28 — R T MU A TRBLER AR GEREAS i B 5 A 58 iUl 45
A ABRAE, R EHRIEAGEE, FFm DA 2 BB 03 %, ERE ARG . SR, BUA B AFA
PLES AR GERZ RN E SR T, IS g O 28 HLAG O3 58 RO T Eom B AR i 48 %, AR& L
KRBT . PR S EAERE S, JOk A IROCA RO RERBY, AIMTERG] Tzt —2 4R
THILEAN AT AL AR BB, & E AL ARG A AR S5 L5t
RS ) SR OCHEMERT, B e AR TP RO A TR ) A ARSI 53 s 0 . RHT /AR P 2R
SARBCHE . I NG — MU S s il g el S S5t . SRR RE i o) - AL IR fig s
PEAFRTI IR . AN, T S AR NN AR IS T ) 2 AR P RS AL BT . S AR TR SO i E
ik ORI 7 2 DG

(9) BFEHZ N RMEEZIZ U

A A SR AR e — U T BTN, mT DUEAS 20 55— Ui A THE T N TR A B2 Wy
T RAR AT H S A (MR s Al Bs 8] ), BrsiE i W LB RIS ria Tt ss (1P
HWHAsE] ) o TR R SE BT BO ik TARERE RS | B TROATR A, il | WOHSFEAR T
B i UM AR AR i — 2k, I/ IR 225, 7RO, /ARSI T, RIS Wi i i)
AN G sz AERE . R ORUL, ATl MIRASINL. e S hmiaf PR Sl R 2
VA I B ROBEAE AR, — R AR, B a8, RS2 Wi I st T iaa VIR R, B
RS BENS A RBIRRE . 1TA8 ) (VBB HITTE . BT A%~ > NI B B2 Wb B 7 I T TSR Z U
FERIFAGIFIAERT, DUPRZSCH “fbilz Ay, FIRAIRE” | SRR IR il R WA 2t
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(10) HleS ATEHIFOER

BLEF N BEH RIS —FF PSS AR G PER AT SR, Sealiias . MR . Wi S5 Ao A7l 80
P RAEVE A sk, e A ARE TERYIN T a0 KRB E Z i R R i g . B
FEHFAERE AL, R PERE R R A AR E PR, MR SEtliE 2R PR RN T DA g, 1/ Bk
AR, TR PF R B2 R By RN T, B CR A% RIS B TR TR, I TRS
—EhE2E, HIEIR A0 TS R AY RRSE H o HLEs AN 00 BA R s (e il R . P SR |
SRR R, AT SEIORR A B RS AU, A KL PEBEN] . B KURL I s Bk 4
SISO TR T EORMR T o RGP AR BE AR B . HLE N BERI S EIm T T P8, T
Plas NRGERTETIT . LA AURRIIIE — G — i T— A A R Y A U 2 I T I

1.2 Top 3 TIEMRBIAEAMIE

121 SHEEEKITHREAR

R P R TR AR AR T LB B E] 20 20 50 AR AR i A i v A S O F /A TR . 20
90 AFARTE RS-, A A v A SIHLEOR ARG, Sl 7 LB 25 I R E a5y ) A R
SR E O AT 1 SRR BE A el 75 AT A AT, I HE e Se P i 1 e &

AT — A TEFEOR S/ NRHIRGA 2 BRAT AT — Dy, Al PR SER;, KRR EE A, X2
B CATER BT HAR, R R TR R X — BRI A R & R G, 5185 ATaE, &
P CAT AR AR I A A, DASERR S . RIS RSl AT, HIT ARt a2 2, g™
A PTRLEEAR 55, BUE RS S ZEAIE AR W A 2, R M e A s WLEORMERE i, T FLHERE 3R
GER AT ARSI Z AR AN G o CAT A AL AR RN e MR L, T RORGRE . R R R
A RATAS R 20 AL A SRR BT AR o ARG B S AR DU T — 2 T R S R L
TR BRI HOR 1, B SARA BY S5 T AR B R & R S B HRoR,, SCBlm AR I, FFA K
TR FNE Rt ik, KRR R, s EoR I, WREME KGR
KRIWAG NI THE, AP RIER , AR AT KIATR e R 8 . — it By 2 5 bkt
R BRI, WIS A AR R v BRI 23 A0 Lk 7 A AR AP S S IR vk, T DR SZ IR
Ui R e HE S S MRHACR , A be il B v i R IV M A ME B, DL KRS i O ELAREAU T  F g 5
WETBL PRFEGRIRGI S RGE 1, MRS 1 #4 RIRA d vk, R U B8 T FIASf & 1
PRI 6 R e TSR, R A e M P R RAT 45 oo RSB R o LR AR o 3R DUy T 5 A 1)
B & A 38 325 B B A B JERY , Xt T 13 1oy i Ko [ H AT B S P 2

ERIR PO SO R RERTIEZOE T E, R ICERTEZOR R E | I XA (3%
121) . OISR EE I ESG S, hESEE . IR, Frnx = AMERNEERRZN (B 1.21) o
WO SR SCRAHRE S — AL U E PG AL Tl R, R 3 DT HEAE R — AL A LA R R 7 A L B
PSR 2E SRR AR (R 1.2.2) o RO SO FEZ LG, PYdb Tk K2R R Z S e 2 (1A
1.2.2) o Ji5 %08 SRS S — B R P R (1.2.3) , 5 %018 SCHYRT =447 AU P L Tl oR2F |
M RIE T KA SIS IR K ($21.2.4) . K1 1.2.3 2 “ERlA i KITasHoR” TARETITRITE B & IR
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®1.21 “SEEE ISR TRERARMGPROIEXNEE~HER

BB 183 1% #WEIBIR  RISWEIIR  FYHARE

1 H 43 86.00 4183 97.28 2018.6
2 S| 4 8.00 609 152.25 2018.2
3 B 4 8.00 384 96.00 2019.2
4 IEN 3 6.00 439 146.33 2017.7
5 s 3 6.00 436 145.33 2017.3
6 A 3 6.00 217 72.33 2019.3
7 HhIE 3 6.00 183 61.00 2020.0
8 Ry S 55 2 4.00 159 79.50 2018.5
9 EpE 1 2.00 125 125.00 2020.0
10 TRAFE 1 2.00 63 63.00 2021.0
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1REA
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s L
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HKF T

121 “SEERCTHREA TEARIMETEERENSIENE

#1.22 “SEERTHREA” TEARIMEPROIEXHNEE B

B 18] /% WEIBIR  RIWEIBR FIHHRE

1 PEIL Tk k2 12 24.00 1166 97.17 2018.8
2 FE B R 7 14.00 761 108.71 2018.7
3 AR Tl A2 6 12.00 601 100.17 2019.0
4 e A MR KA 6 12.00 422 70.33 2018.0
5 RN 5 10.00 602 120.40 2018.4
6 thERLERE 5 10.00 537 107.40 2020.0
7 LR 5 10.00 374 74.80 2018.8
8 b TR 3 6.00 192 64.00 2019.7
9 B R 2 2 4.00 353 176.50 2017.5
10 BN N K2 2 4.00 257 128.50 2017.5
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122 "“SEEEREVIHREA" TEARIEEENEENSIENLE

#1.2.3 “‘ElEEE THREA” TEARINEPES O XNEE~HER

BES B8 &5 2B SZEE Bl /% N3 5);iA=k=S
1 CHE| 4978 70.63 2020.7
2 B 485 6.88 2020.6
3 2153 311 4.41 2021.0
4 B[ 258 3.66 2020.6
5 AR 222 3.15 2020.7
6 [EAE| 192 2.72 2020.9
7 IR 141 2.00 2020.7
8 JIEVN 135 1.92 2020.5
9 e i 128 1.82 2020.6
10 FRA 106 1.50 2020.9
124 “SEFERYTHEAN TEARGEPHES OIS XNEE=HE
Fs A5 HE5 eS8 HES e LA /% B3 5);iA= S
1 PEIE Tk K2 615 20.56 2020.6
2 I JRIEE Tl KA 450 15.05 2020.6
3 b mtfi s iR R 356 11.90 2020.8
4 A A2 R K2 319 10.67 2020.6
5 E BB R 308 10.30 2020.7
6 Hh B2 B 272 9.09 2020.6
7 bRt TR 186 6.22 2020.9
8 RE R 132 4.41 2020.3
9 RHER: 126 4.21 2020.1
10 [if:rdiivNes 115 3.84 2021.0
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( ERBBEBLATIGOM S, SFER L. NEAES ]

ERERK TS
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EEEERK R
RBIRI E ZFNHL KREISHEX EEEH

123 “SEFERCTHRIAN TEARMGIRRIRE

REREA

122 (RERREHERBZEIEAR

DUSRRMIR B A A R TR Y & ShHLR TR [ T8 B A a Sl . AR e TR e R AL % [ 7% 4 1) 3=
B, HEp RS EZSR T . SamSEa Rl AR 1 MRl =2k — Ak ae R, geitas
& I T 1 A 3 U 7 A e HE S A o TR RS BRI Y 10% . 7E OBUBR” BRBE T SR, B E AR
R 2 IR SOV BRHEOR: & BB AH AT W HFLL R R I AR e R, . R BIHLIRER LA P I H AR T5 1] -
—SEFRELR AR G R SR IAIRCR DT AR B, Dy 584 S O RATITH AR s R R AMIR S i i Rk
43 B AR AR G0 5 Bl S 50 s O 1 ST RRE DTSk Rtk . & Sl BIL Rl T D) 5 238 3 52 A MR e 2 ik
a4 A i JE A PR R SR S

RGN | 580 R SPGB B & TH BT RE R ARARHE B S AT [ i B i R 05 1, 2 R SR AR5
ARG s o SIS IR T BOR 7 A A8 5 S AT BT )« WA SR AR L AR AT R e Ak
PEi A o VML T F 28 ET N B AR | PIARHRAR LU BOR | TR AR | VIR B AR |
FL AR F B B AR IR IR S, & SAIL AT LA R I 2Rl 222 A MR, ARk b Ak
B R BT YR EE . L8 HEORA P S n] i A e ) RRIRSS A s S Ak I CO,
TSR i T G B IRRL A o e T R - AR e, LA R BWLI N B 2 HEiiL CO,, R HAE AR
il i FEIEFE CO,, TEREAE A AT S PR . ARAFITEH . —BIF R A, A b AR
BB R BAR s R AR T PEBRRHA PR R E B AN TR BT i, 456 Je itk R B betist
MRS A, SR SRR AT Z 5 Y HEL

ARE IR T EAE MR, SRR IR IR E SR L SR R . &
SESIHLE R R FH R KL SRR, BT T7 a2 7 1k LR R s B R . NO, HEfl s il 4
ARG A m R SRR . AR T RBTEEAR . BRPEH B 1S, RMEAE & BB 4 T 00 b S Rl 2%
BHORE R, BATHHEAR T £ FEE S ARG KRR s SamE TiiRgRE, B a5 58 R
RAREe, HIHPEA T DU 2 LSRRI AL AR E Z R TR R AU R
PRIA | A R R IE IR ( selective catalytic reduction, SCR) %&E | iRk 45 40 a U H AR %5
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BRI B ZERIRIAARL A ShBLEOR Y K sh o TR e TAERIBE . BEIRRL = 50K | v TR Sz
TR, MRREE S TSRS AR, RREEIRESE AT “XUR” kbR, KAE BT SO
P K SHHL B ARG T 582 A e ICBEAZ PR, HAT F BB AR 2 5

KA DIE SCHY BB I E R, B SCEHEA AT = E SRR L S SRR, R I
HEA T = E SO R . SEE S gk (£1.25) o Hi, hESEEMEZR 2 EERS (K
1.2.4) o B SCHYEEZF= AL, R B85 DR RS B =LA D A HER S | SRR sA 5 BN [ 57
BORBIFERT (% 1.2.6) o KERFHRFHEMME=—R¥, PIESGHERA GBI T Ry | iRy
PR ZAAAAESHE (1.25) o 5O SCEHEA B — M EZOR R E (£ 1.27) o iE5HZLIEX
A EZ = MU, R SCHRA AT = AR P Al R R R SR TR (R 1.28) o K11.2.6
NI SR A SIILEOR ™ TR TSR 1 A IR

#1.25 “EEREHERERINEAR" TERAREEFZOICNNEER~HER

e el /% WEIHUR  RIEHEIUR  FIIHRRE

1 i 16 34.04 1755 109.69 2019.2
2 HefE 10 21.28 1294 129.40 2019.1
3 Ep 6 12.77 565 94.17 2019.2
4 eS| 5 10.64 505 101.00 2019.8
5 +HH 5 10.64 471 94.20 2019.0
6 JIIEN 4 8.51 462 115.50 2018.2
7 90 3 6.38 248 82.67 2020.0
8 2 i) 3 6.38 215 71.67 2018.0
9 TR 3 6.38 184 61.33 2019.7
10 YRR 2 4.26 326 163.00 2018.0
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#1.26 “EEREREHEEEEIIERAR" TEARANGFRZOICNERFHYIE

e E el /% WEIHUR  RIEHEIUR  FIIHRRE

1 AR 2 4.26 741 370.50 2018.5
2 THHERS 2 4.26 722 361.00 2018.0
3 EIRE [ ST BB ST BT 2 4.26 229 114.50 2018.5
4 [ ARRET S 25 % NG 2 4.26 178 89.00 2019.5
5 PYZEATE K 2 4.26 155 77.50 2021.0
6 PASLR(TE N 2 4.26 139 69.50 2020.5
7 EBFAME = — K 2 4.26 139 69.50 2020.5
8 JEHTHE TR 2 4.26 111 55.50 2020.0
9 1A B N IR K7 2 4.26 110 55.00 2017.5
10 R K2 2 4.26 91 4550 2018.0
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B 1.25 “EEEEHREEKRDNEAR" TIRARINEEENENSIENSE

®1.2.7 “EBREREFEBERINEAR” TRARREFES OIS EE~HER

HES 1 CMEEL HES =B SZEE I /% 5S|4
1 i 1357 36.82 2021.2
2 N 545 14.79 2021.1
3 FH 356 9.66 2021.1
4 e[ 304 8.25 2021.2
5 SO 200 5.43 2021.0
6 +HHE 174 4.72 2021.1
7 1| 171 4.64 2021.3
8 5 [ 150 4.07 2021.5
9 e pEil 146 3.96 2021.1
10 VR 142 3.85 2021.4
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#£1.2.8 “EREEHRREADNEA" TERREGEPES e XNERF HE

Fs it 85 1= 3 ER 85 [# e SZEE Bl /% B 3)iE] k=
1 [N 102 12.59 2021.4
2 thERA R 96 11.85 2021.2
3 JLETHL T K2 91 11.23 2021.1
4 RHER2E 89 10.99 2021.2
5 HERE 88 10.86 2021.1
6 BRTSS i NE 78 9.63 2021.3
7 L Tk 69 8.52 2021.1
8 VLI KA 68 8.40 2020.8
9 WL R 46 5.68 2021.1
10 BRI UL R AR R i 42 5.19 2021.0

(omm | (7emm | [ 205 | [ 20 | [ 2005 | [ 2026 | [ 2007 | [ 2028 | [ 2020 ][ 20 | [ 2031 |[ 2032 |
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PR EMETIE R ERSA. TEERLEA. REREEAR, ARERR
IRRRA B E SR TR B, BSAMERAREANBEREHEAR
e AL AT SR
AL SR B EMAIHE R, SRR RS AMERA. SARRBEEL
A
e R T MRS S T AN £ &t E AR R R & L T EM RIS I
E5, R R ERET A BHNRGHR I
S BT SfRre, ke AL T AR SR WAL KRR RIS A, NO MM
sy | BEREA M. FEETEA RIEERGFE BHEANE SR RS A
TEEA
S _ i SEETRIE SRR SRS, BREHSCR
HERR ET5H. SANENRMHEERA B EBEA HE. BRERALREA
7 2 ALY EFHE. BERCOMEMBIRME | e MRS G R, REYR
HEREE B REA i IR A & R
@ Y
o (: BEHRRELSHRERERA :) (: B e & R e RS S R :)
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o <: T TR 0% SRR A :) (: SRR A :)
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B1.26 “EEREEREEEDNEA LTERRINENARERSZ

P LU
-"=_’,','/ LHTFE

Engineering F




18

1.2.3 AT EMBRBRFAER

Wt R RERS S ALAS ARSI SR Al AT 55 AR RS | MBSO AT 3 ARl IR R A 2 A
BAAETIRAS G T, 2%, B Sta R aylar AT XELH 2O REMPEREEZOR, RATBERARZHY |
NS EARY . AR AR B TRIAG 1 54l A RS Sh RO LA N T 55 PRATERRE, SEor A RER 2> T 0
VERIPEEY, AT DR S TE R ZR T T8 MU ML S5 URCR . Bk, M HAE TIFREHE R ARG &
BIAS, i BRI TR . ST A R RS Sh LA \NSRAE C A # s Las A Uiy B Bk e 7 1]
TERRERIE T EERRA . AR R BT E SR RSEOUR A R BT, BON T e
Mo bl ahs NGk R (4 25 17] o

A AT AN RS WAL N R LR 2 FP R RE S AHLEERE . MRS sl NAERE . JKITAIK FICA
BTS2 IR, WX SMRMRSHERE . RPN LUERM R, donl LRSI . 3
Sl HAG RS SO s NAERER R TR IR T B B 2R8I A AR IRAT 55 BRI EA T B9 AR . D AT
VB, RZERERGAHLUE. AENYE. B REH LAY E S I AL, 22 PLe N RGP R4
A& SRR R A

AT E AL S UL NEREROARA G LA RE (A aEm] . A R A RS A R,
P RAERER AR R . AR UL ERRG RS 5 B g
PR . 2R BER B 2R 2B EIE ISR . LSRR AR SR Z R 2k B
PERIR RN | SRR R, T 2RE R MERE . 8L BORIAEE | B/ BR A2 A
PERORSZBE, RREMIAL, DRFIRCRER ] I A LR &, ARREMUBEAE IR TR SRS, mghZsn]
FAGRS SO NI SRR AR R BB . BT R L, W EX TS . SRS T UMER
SEIRIE, VA RORHE 55 AR 04 (4 18 S P A B e M 25 7 T ) 2SR5 1L e i) 2 WL NP R Rl B A &
BFERIDC], B PRRBANELUE R A 0K, ARSI A TR

WAEY TR, ARSI IIREEESh Yy, NS RE . RE . WORE . REESE, DURSEXTERE RS
SRS A A AR (S B ACE,, BB R SRR, S S AR T 0 HAR — B ok
M B SRR AR T O o IR SERESEAT O o Sl nT SEM A Sh R HLAS NERRERY R AR TR e o R9THE
PSP B e RET IUHLEE, iR SL S 2 325 vl FAG RS sh O L g NI R i, Ay st i i 4 55 56 T
FI AU 3 25 0] SEA R R A5 RS2 A 52 B 5 25 05 1 3% TR (5 B AL IR 9 B 4LZUMEDLE], Bow) 8
FEl R RS AR A 0 A1 M R 55 BhASO0 T 5538 A5 25 0 T R MU I A (5 R R 5 A AL S HE . % B3l
1z A AL S AL . A EE AN E (R S A A Sh S ] L S TSR R 2 P LS A — B iR
ERAERHEOAR, RS T E RS AL R N AR TR

AT DIE SO E 2 M E SR, B SORHEA S — e P, R 85 IR HEZ 2 — i 2 56
M (%129), PESEEMGLAEEN, EES LRGN (E127) o BOiesery 2
U, e SCRHER S — AR AR e TR SOR S, R 5 DR HEAE AT = A2 AR AU Rt BT RS | S RN
SERAFAIIG REE TR (£1.2.10) o o, M/REE TR | QUL R | BRI S i =4
BUA Z B A T o BT R 5 T v S B ve 8 BE R G ST I Z (AR S A o 70 PP SORAA 0 5 rp R Be
WO AU BRI AT R S L AT BE ik UL AF A S (o, Rk B
HEBERZBWAESE) (K 1.2.8) o JE5 0 B2 E T, ASCREHAMER — A e+
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B (#£1.211) . 512018 Cr EZ = My, TR (£1212) , K129 “ShAnEH
HEAA AT = R TP SCRE . P EBABEFIG IR BN e NERE” TARIFIE RTINS Y & Rk 2k

#1.29 “SISUERBHHENSAER TREARMGPROEXHEE~HER

BOIeEL BBl /% WEBR BEHESHUR  FHRE

1 CE 10 90.91 803 80.30 2019.1
2 B 2 18.18 330 165.00 2018.0
3 (1| 1 9.09 67 67.00 2019.0
4 +HH 1 9.09 67 67.00 2019.0
5 Tt 1 9.09 10 10.00 2021.0

Py

Wt

1.2.7  “EhiSTEMBHHENBASR TEARMGEEEREDNGENLE

#1.210 “SpSTEEBDHENBAER" TEARIEPROIEXHNEE B

OIEE  1eXHS /% WEBRR REEEBUR  FHRE

1 Feuerh ok 8 72.73 516 64.50 2019.1
2 M IRIE Tl KA 2 18.18 287 143.50 2019.0
3 JE B TR 1 9.09 262 262.00 2019.0
4 BN S KA 1 9.09 262 262.00 2019.0
5 ERRA B 1 9.09 68 68.00 2017.0
6 LPiNiEp N 1 9.09 68 68.00 2017.0
7 Blarks 1 9.09 67 67.00 2019.0
8 T s 75 B v B R R G S T 1 9.09 67 67.00 2019.0
9 T HL TR 1 9.09 40 40.00 2020.0

[any

10 TN TR RE S s AFFEBE 9.09 10 10.00 2021.0
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B 1.2.8 “MISOTERBRDHENBRASE TEARMOEEZNEENSIENE

®1.211  “DIEUEERHHENSRASRE TRARMGPRES IROISNEER~HER

EFs Ex MBS IEXE  HEEIIE STl /% eS|
1 Gl 323 51.52 2020.8
2 Eds| 90 14.35 2020.8
3 g 42 6.70 2020.5
4 G| 40 6.54 2020.8
5 Fii 1 24 3.83 2021.0
6 ERN 20 3.19 2021.0
7 IE PN 19 3.03 2020.9
8 HRAH 19 3.03 2020.7
9 Y [H 19 3.03 2020.7
10 fiif = 15 2.39 2020.9

F®1.212  “ohAATEMBIIHENISAER TEARINEFES OIS EE=ETIGE

Fs A MESIIeS s s ie Sl /% F1hE51F
1 LN 102 32.28 2020.5
2 rh E R B 47 14.87 2020.8
3 MR Tl K2 40 12.66 2021.0
4 SR BRI T2 Bt 21 6.65 2021.1
5 g 3035 ) e B R RGeS T 20 6.33 2020.4
6 RPN 17 5.38 2020.9
7 YN TR BE SHLE N E BT 15 4.75 2021.1
8 RPN 14 4.43 2021.1
9 R R K 14 4.43 2021.1
10 JeR TR 13 4.11 2020.9
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12.9 “SHATIEMBIMESRALER" TRARINGNEERS
2 IREFXEE
2.1 Top 10 TEEFLHIGERESE

P S iz 2 T AU Top 10 TR A FT ol MU T4 . MSAR-S e TR | MU TR AR &
WRA GRS B e TR S EOR | sk TR R (£ 2.11) o H, BTESEE
TRABAE : ZHLER AR s TE NS B RATA AR MRIEA s BUNIE ADURE B il A 5
T NTHEBERRE D FRRBIEOR ;. ZIBERIEREATE B EMRHAR ;. RS ERER S AR BRER
Zhplas NP SRS, BTN ALEE RS mI IR 25 KT BRI A = RIEIR
B4 RGREIR— R SR BRI AR . 2017—2022 4R 451 K RV B A% 0 G LA TS UL 2 2.1.2,

gl N
S EHIE 13
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F21.1 JUHSEHIESE Top 10 TREFARND

TREFFRRIE TSI FHATE
1 ZHlas N R AR 465 1943 4.18 2020.4
2 AERHATT WIS AR A 142 612 4.31 2019.9
3 KT TN 185 512 2.77 2020.0
4 TN AT SR Bs A LRI B AR 911 6 525 7.16 2020.5
5 TN B URS I 1) AR 483 1932 4.00 2019.8
6 BT N TR RERURSHE HARUINEOR 615 1340 2.18 2021.1
7 ZUIREmPEREMI A S S AR 1102 5777 5.24 2019.8
8 RIS RGREE— AL S R B AR 363 2135 5.88 2019.8
9 T R PR S A A A 205 245 1.20 2019.6
10 BIRER ShbLas AT 5 R R 5T 569 6729 11.83 2019.8

*2.1.2 HMSEHIREGEE Top 10 TEARIEEFZOEFNATFE

Fs TR RRIA 2017 2018 2019 2020 2021 2022
1 ZHlgs NP R R AR 32 35 52 78 126 142
2 ARRRATT IS 52 A K A% 18 18 21 24 30 31
3 VN €0 REIN 11 25 39 34 32 44
4 TN AT SR AR RIBAR 52 75 108 157 203 316
5 T INELTE A LRSI il S AR 46 73 79 89 93 103
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ar N, HFE TS5 K M RAUK SRR R . B RTA KT o ARl N E2 R A48
AIEFEK T HLEE A (remotely operated vehicle, ROV ) Rl & JBMIRE ., SESEAKTHLES AL,
KT EAKABHLA N TAEMRIE R 224, AXFARS AT ZOR B & o T R ZREE I RaR AT
%, AE5E ROV BYRAY | BRIBLC LA R AR T8 25 1 SR s S5 5 2 A T LA -9

H TR ) 2R 7 A HE KT T AR LA NDIREGSH UoAl . TR O H A% St Y 22 85040 il
G AR E R UE AR | B TR FON (AR MR A AR R ST . 455 ROV TE Jm s X S8 1)
TEEEANVE L DEFAA /K FAf T8 (autonomous underwater vehicle, AUV ) TERSRTE IR H EMUATHE
PR R 2 A FLHEK T ARSI s NS R AR 1Y K S 0y 1 . BAR B HAR K St
FEEE T A G50 () ] AR RIS REZS A DL AT . T 2 IR RGBS 007K T Rtz B r A AR AT RIER |
BETURBE 2= 2] 1 H AR A FUUREORAE

(4) TABR T BREMUBEA

TN AT AR B A FZ RS . 5. %S4, A BN — SRR
) HbR S LA SRR, BRKAMRIEE BT R, BUEfb. B ARSI RFEA, W
A* G YT REEHLAM S . N TR . S SMRIEE . WSERIh A . sfe ik . wrif
ALSEESE . R, T IRAPNLBALSIPEREAR WS T, MR SE H 5 IR A%, 1558 iR S M E LA
RSy S R TR, I BAR T REFE AR AR AL, SRR AR R AR T HRIL . B
DAGREE R AL 2T AR — N TR BRI R R e, RIIREE Q M4 . TR B ff o Mk SR WA B S 0E 1 7 it




24

RSN BB o X RARATE B A, o DL Tk I 2, AR PRBE I B 5 AR AL DR
AR R, R . SEORTT SIS R R R R . R, 205 AN R B AL 3 A il
B B AR RIS R U 5T SR e B, IR G )R KA R EIL L U AR Bs 1%, [T A5 65 IR B
AL 2 L SC L R R T ) B R, BRI RS A BRI, IkAh, B T AN S (6]
R | P47 3 I e A A Oy SN T R S B AR R R AZ 31 T2 O Ak, Bl A KRR A TS R e
Transformer ZE44 RIHA (19 A 2 0 ALH], © LT A Sh 2 B PRELEF 8] . HARKI | BRI
FENL, BRI, FE AR A A TC N 3R AT S B AR AR B FH A e =

(5) UNELTE ANKEH I SR A

T/ INES T A HILEE 8 B A R R AR RO FE JLER B L K . ekl R 7E L 8L T e B A
CATER, BAERBUN, TR | LSRR AR A U NI AW B B A ATC AW 65 0 24,
FIH BRSO FRSTRRE A R SRR AR, R EROR | (5 B SR AR 55y SR BCE A B
S SAUE R, AT 6 SR a s AR EoR . EA B BRH R E A5 T, R4
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MW £w, BhPlas AW e bk P2k d H 2548 T . TREE %) 585 . B e 47 15 Hh R
(simultaneous localization and mapping, SLAM). sifb2:>] il RSB S5ERSEE . A - Bl
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#2241 “SHURADRIELAHERAR" TEFRAGFZOEFNER~HER

RIFE RIFELLHI /% EE WEIHELB /1% TSI

1 HE 416 89.46 1518 78.13 3.65
2 S| 26 5.59 207 10.65 7.96
3 LS| 14 3.01 197 10.14 14.07
4 B 6 1.29 9 0.46 1.50
5 FHE LR 2 0.43 12 0.62 6.00
6 Kt 1 0.22 0 0.00 0.00
7 P LN 1 0.22 0 0.00 0.00
8 SES 1 0.22 0 0.00 0.00
9 iy i 1 0.22 0 0.00 0.00
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RIFE RNFFELH /% WEIE  WEIBELH /% IS IE

1 R E TR 19 4.09 46 2.37 2.42
2 I R B SRR AT T 12 2.58 44 2.26 3.67
3 [ 3MTOP A FRAA 12 2.58 3 0.15 0.25
4 K E P AT 11 2.37 66 3.40 6.00
5 R KA 10 2.15 21 1.08 2.10
6 RS R KA 10 2.15 7 0.36 0.70
7 AR 9 1.94 107 5.51 11.89
8 M IR Tl K2 8 1.72 91 4.68 11.38
9 VY2 TR KA 8 1.72 42 2.16 5.25
10 M IRIE TRER A 8 1.72 34 1.75 4.25
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O W TCA5 6 i [ WO AR S BT R 2 AT DS S R AR B . 30 ) R GE IR 0 BB A 7 . kb 2+
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AL Bl SR S AR TE , 0 DRH A2 7 i o ST P9 O R I P K

FUR, A% LA R HEA T = AR R P SRIERRS 7, B0 LR85 B4 5
—MEZRERE (%223) o ZOLHREZMERZREA G O LR BB Z U AT
REFFRL R T BB S A w) (% 224) o o LREZ™ ML, Johann Haltermann 47
PRS2 F S R Monument Chemical £ FRTTAE A Rl ZBIFFEEAE (K12.2.3) o K224 0 “fREA AT
Ml I R TR TF AR HiT i A R R

#2233 “BEAATLEWERMKR" TRARMGTZOEFNEE~HER

RITE RNIFELHI /% ELE WEIEELB /% TIPS

1 ] 72 50.70 327 53.43 4,54
2 eS| 30 21.13 81 13.24 2.70
3 A 14 9.86 7 1.14 0.50
4 wHE 12 8.45 170 27.78 14.17
5 [iLigZiz 6 4.23 23 3.76 3.83
6 1 ] 4 2.82 0 0.00 0.00
7 FHE LI 2 1.41 0 0.00 0.00
8 B 1 0.70 0 0.00 0.00
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RFE  AFEHH /% WEIE WEIEELH /%  FIEHEIE

1 WURFERIAT AL B T AR 24 16.90 170 27.78 7.08
2 BeE AT 11 7.75 4 0.65 0.36
3 WU 2 B AR R 2 ] 8 5.63 160 26.14 20.00
4 Johann Haltermann 47 F 5742 ] 8 5.63 0 0.00 0.00
5  {KIrE Monument Chemical A7 BRTTAE2 ] 8 5.63 0 0.00 0.00
6 Pangea Aerospace 2\ i 7 4.93 27 441 3.86
7 Jea R BR o as AR R A F 5 3.52 35 5.72 7.00
8 B | ] E MW SR AN g7 il 5 3.52 4 0.65 0.80
9 B TS LR R 4 2.82 26 4.25 6.50
10 Ariane it K/ H] 4 2.82 10 1.63 2.50
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3 VLIRS 4 2.16 15 2.93 3.75
4 RN e EEA BT HARA IR R 4 2.16 12 2.34 3.00
5 WAV R AL A B A FRA 4 2.16 8 1.56 2.00
6 RIBRIGI 5 R AR B AR T 3 1.62 25 4.88 8.33
7 N R R NG 3 1.62 17 3.32 5.67
8 B[N 3 1.62 13 2.54 4.33
9 TP T T A AT R 7] 3 1.62 13 2.54 4.33
10 LT R 3 1.62 13 2.54 4.33
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—. ERERTFIRE

1 IREWRAE
1.1 Top 10 TEMRAIBLAESHE

RS TSR Top 10 TREMFFRIEE 111, WEAEFRESHA . e TRSEAR . (U
P SEOR | FESEE TR, AR SER | R SEOREART M. Hd, Ot E -7
SR BRI DR ERRMA NI SO CEARERL R TSR AT
BREMBVAIE AT A" “ZE R RSARRCHIE SRR TR RS E By e
WP EBOGEFL S LRI AR WEURIZE & LRI . AR L% 2017—
2022 AR RO 1.1.2,

(1) AMEERHETERGER S A

R R R G PS5 BOR AR TN SR )~ W/ T M ey ) BB RS 00 |
s Al 2] SELRN 2 R RO TSR, ARTEER E BRI AT S 0 A R G SO A SR R
Trgge KREEBRUEIET A B S5 T WU R R BT B0 2%, Raas K3 S ALRE i,
W HARRS R . BRE X AR R R, T e A 55 AR | 38 R
BRI E ST AR Ss T NIRRT, IR 2 AN FE R T RS R PR RERE 1 o RN R HAt
ARG SEORMBESE H AT R A, FHREZ SR ARG . BEET . SRS, Ashsh
SRR KRN RGNS S EA N PRI RBINERE . BeR Sz AR R4t 7B S, £
BT FETT AR BEHEDL | IBEIZE R SN RpL], DA A s 2k 550 S . KB e SR
ETERISAE SIS, IITCmEl. RS R e, R B T S 2. 25

®1.1.1 (ERSBEFIREWE Top 10 TIEFARBNG

TEMRANG N &5 W5 ISR RIGWEOR  FYHIRE
1 KR HA A R G S HAR 34 2231 65.62 2020.2
2 T3 I P 2 D B S R 31 1354 43.68 2020.5
3 S X S Y 56 6779 121.05 2019.7
4 ST EFOLIR T 63 4188 66.48 2019.5
5 R T R MR8 E (e 5 HOR 19 1417 7458 2019.7
6 SRS AR S A 56 5417 96.73 2020.8
7 N T RER BT H ST % 37 586 15.84 2019.8
8 ZE R R SR R 5 e 39 1636 41.95 2019.8
9 Tk EEH R GE BB 4 118 5816 49.29 2019.9
10 AT R O (E A 111 3047 27.45 2019.6
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BoE WEEE

*1.1.2 EEEBEFIRETE Top 10 TRRARMIBEFRUIEIEFRE

TRHFREIE 2017 2018 2019 2020 2021 2022
1 KA R HH A R G e S HOR 4 3 3 6 8 10
2 T3 R D ZH B R AR 1 2 4 6 9 9
3 BRI ik e b0 10 6 8 1 1 10
4 HFHE R TR 10 11 1 1 9 1
5 R Faty RS R E RIS SR 2 3 4 3 3 4
6 JCHLRL G B A S 2 4 6 6 13 25
7 N TR Res B B 3T R 5 5 6 6 7 8
8 ZERIE RGBSR et 5 5 5 8 9 7
9 Tk R G5 B PEL 4 10 17 22 22 22 25
10 AR TR O G (5 A 9 25 22 18 14 23

RS YNZRBL T3 T RS0 R T2 + iz 4e” MG — AT R R G IAL, BT R A i
B, SPETRRLLG RE T 5 R A A I R AR SR W SRR Y m T e B 5 5%, TR
S5 e S I IR 55 0 AR TE i 22 TSI A, Sl AT I RS S A AT S SR A BR W . K
R K HAT R R GRS SRR AR K AT T AR B A2 4 L PRI i AR B RO =i i, |, KA
PRI 5570 e 2 R A N 5 Al AR R, IR Z e FIT A 5. ik, R Ak HE
FHBPPASAE SN BRI B RE I 5L . Bt . DI BE ) BEATHEEN . B, R S P 5 I 2R REFE
AR — A

(2) PEERMAMNERSXKERA

T IR O I 3 £ PR RS 2l A R 2 A R S . BRI, TR MR AT
R RZAE A ICE M 2% o — 7 ThT, TR IR O SR 1 b i EL 5 R ) B s v L, SR T e EROCAE E
it st T AR L o R TARR A 29%, RIS 7R Rl b, i BLHE 0 B SE T AR T A 2 AP, TR
EPE L VDL RN L M S5 O 8 M DX A A R T i o ORI, Ak M DX TR Y 4 T ) 2% e 1
BEAM . AEMERER O, AL TR PSR O S AN B TR LI, B TR . A S A A
AT R, AU TR 2R S B A B s O R RE, BOM I DR YIRS 1A, SiAh, TR HIRM %
BT A LI S b M 28I, SEBL T HAER T E G, AR, BEE LT SRR RE, R
BT B AT ML . DRI EA A SRR PURRE I s ARG/ MY IE R, 2 BRIE
A IR 1A

R TRPUE R AR, TURRMZEE AP, PR =2k, R TLEMAPUEIR, HA%
RBOAE I SEANRE, 0 H 1 y TR BRI A AR, 40, &R SpaceX /vy 2HE (Starlink ) FHLHK [
R 500 TARZAMBLEREE . (B, P T AR BN, —PTRR TR EAR/N, T S ekad
JoAEH S, R E R IR TR AT M, RMRBLI TR R AR, SRS L AR TR IR R
A2 0 B AR D7 TR 1R R TAR, BUS T EEA, TR EEAR . TR
WL TR PRSCRIRS Sh P4 PSS i e THLEE DB FHORIY TSI, dE— 2Pkt 7 T2 FHK R A2
PI7E, REENGR T LR EERMAYIIRE. BhE, TREBRRE X B s iR, O R TR 5

P
&l o Trehn
Engineering Fronts




ERS5BTIE

PE, HIESCH 72BN B R A U, B PO DIE R A TR HECR, S8l 1 m M ARA . e,
RTINS M R 2 A E R, SAF] T R B xR

(3) BAMEBEREEF SR

AN BRI AN SR S AT, MR SO RE B R B0 o A
Oo B E LS REEEMREILR L, BREEFEARMOCRAN . SEMult R iy i HAR, &
T AR AR RIS i T I A AL B I IR RE 77 o B KSR 8 8 B2 T AR 40
A AT AR A, EATESEINE AR R IR B, BRI HETT /4590
BAACA- SR, A1 AR B B L A AR S BOR IRt , BT EoAb s S Akl 4 (CMOS )
TSR IO Bt 0 B RAR I TR PEOLS, B [ i R S e s

HAET, mE3E 7R R M 2Rk . Hoh 22— 8 75 B it B B 7 T (58
7)) AR ARERIBERL ATE o B AT C SO FLRE T i T 2 4 () SR LR T TROBLEE - U ARETT, JF
HRIIE T 5A 6 M EF IR A . AR A e 1 LURRM & SRR 2 A e R 5 A IR
HEY— R mE, teah, (SRR RN T 2 Wl ISCBDbE P MR M E Filfs . Haroore s o
TG RPN R MBI F GG & R . ARCEFHORW R R OLE, &
TSR FO RN G55 R R R S b, PRI AE . 1K B SR A e Rk DR 152
M IR AR Y TR, ARG O R SRR m A KR . W A 1) & e

(4) XFERNEF LRSI HE

TR OCIR SR 5 TP SO TR RSB F T . A2k, Ml @
fFEDIRERDG A f . ITARRAE Ol , RO S S5 A B AR R RS B8 I  FR B R ()
FEMORAZ B ER, FREK 509 nm, 633 nm. 780 nm. 795nm. 852nm. 976 nm. 1064 nm. 1083nm,
1310 nm, 1550 nm &P RKBOEHRN TR R Fah . BARERERN . B RARI . BRI, BETE
FOLR T BG4 DL WK EObr & RS, DA, BEIABOLES SOBL o6y &,
HARFRER . $ER 4. RRFELLAR. WIEMEARIE , XELIW X A2 RIS (E | (ZRE . BRI E 222 FE N
ARG EOR . 2 SO R HARBUIN | ROR S SRR, RIS 528 Kb s, JF HEA ] g%
JCHEAR . SRR TR, BRI EOGTRR

HZ, RO FSR BRI S R py BRI, OGRS S &y A e 2, MELL 2
T XNBO TG AL | A MR B IR AR BE 12K, DR RR 21 B AR ER A2 sl Il i i
MEpEEE T, LB N EREOCEIRIEE A S, IR0 L s As . M I oGS el Ak
HI o XA WGIE M R LT AN 2 1% Br it T O6IR,, AU BRI R A EMA 222 SO B SME A K
el As . T2, TSR, AT BRI AE AT B I SR T 5 e R BRI B R
P i S5 I

BRULZ A, SR ORAIED K R B AR AR e B, T B XA EMA R, e RO LT T H
it IR S L AR TR TP ORI R GRS, A T IR B S RS e
3 A RS B ARSI R LB LA SR, R RO R B RUBTRR R G, AT S Y i
HOBRRUE B 800 FERIT A RER b (B THRARTIE F IR EAREOR, I B 5 E R LA
25, TSR A SARBO G 1) SRR RS, S AR RA DG U Z5 it DR 1) DG FHEAE RS
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(5) BAMEBERREEIBEELSHA

R K HIUSE A T R PR A A i [ B R FH R S B AR S KA R R B3, Rl o . 3R 2k
Bt A, IR EE AR . MR THE B AL R HARIEOR . JEOKE . 2K M R 24 4 B m]
PEOCECE IR 24 E B A X BT S, I ELR AR AT B N R K e, REERSE/N, TR SRk
IR T R A, T OB RS, KA 5 88 T R OR AR i, 206 2 6G 17 B ML i i
TR IARTBL

W SRR B RGN EEIRZ —, MEREEARNARE, WERGMBGE TG . WK,
5G 2K EL 5 O W R B R TE 5 R S AL i /%8 s 6G AW 9% 8 45 T 100 GHz LA 1Y)
KRB, DSRAEHE A 58, RIHEAA SRR Fe . (Fil2s R PR SRR, 285 801 TR bk
2B A e T PR M MERA . SR, BEE MR, BRI, A2 R, 2022 4,
3GPP RAN % 96 IR & UIEZUKE 6 425~7 125 MHz JiBLE LR UGG FAUNE , FFUe sl sl £ X 42 6 GHz
#ii% (5 925~7 125 MHz ) ) Release 18 3710 T AFE. 2023 4%, [ Tk AlfE BALT & A T ( PAE AR
LN TC Lk TR A E ), UBG MBI T IMT (% 5GI6G ) RSG5, 2B B AR BFE A XT R/,
MG SRS . Zrine iR, BAA R RKE GRS, T UGG Z KA, #MEHE, ¥ ARMML
X H BB =, HARIER A, YR BOCH H A,

AFRBIEC T, R R L MRS R GE AR E RV i AR B oE 24248, P LUE I M e AR H
A EEPR T I 2 — . BRI EE CaEsE A 2 R PR, BARRBEN A S i e (55
TE BRI LR BT B T AT, [R5 8 R e U b TR B R RN 03 R 81 . 28058
BTk — R TEE AT . MRASEOR | ORGP R, hh, T REH R, HARMBIR
LIEHNRGE R DIFEREZ IR A, AR HFE) TIRRIA R A TR = B 2

(6) tEmMERTFESRSUHSEM

JEHLA A BAF R S BUS TSR Fi6k . TR T RRRL A BDE R EMRIVE SRR, it — 2B R
B JCHLR G A E A R G B TEA TG Ge i B A | THE 0 B T TSR 40 T s b ) 8 2 RN DI RE R 1
Rl G CHRLERIIRE, AT A RENE AL . SRERIT R RS, — A — POt G AR A E N
B RERE, RERSA S BRI i TAE 2, g L ASGHATEL, FIADGF I8 &
TR s R, (R OTE R L Ol 82 Jy T EA e BE Y T AR . G GO R BT
SERB TR AR IIRE, T DA KA T G 5 Ak P B FITRE R

RGN E R G TR . WNAFRE LT Z R R S iz, B REFER S TR, MELL G
AR AR LA B T oK . DGR A B PR HARTE ST . N TERE (AL . PIECR SRk 1
ELRMA RN, ETCNESE, AIaEs . MR EE I mAEA 5 2N R, T Sy plds
R I T =

BAOCH RS AP HOR N IR SR, BAEYERE . RSE . SRS AN A EAR ZHRR, . JFk
BIITIREE A MR SE B S m N AR T RCR B, WRBREIIN T T2, S &
WG WA RS B F R RS, s iR BT

(7) ALZsEHBREamnFL

N BER BT A S IF A RAR A T BEBARE B . s AL A ek 72 . HAZO e

'/."m
. :,',’ L TIERE
W' Engineering Fronts
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W REA TBL, IR AR TARSHE, SRS R AR RIBR . Aok, JEE S5 1) A 45 -
@© AETERHT, LA T EIRTE S A FEOR, K P SRR B SRTE 5 TR A S LS I
TEH 1 A BRI, FFRHEAT B 3t , XA DI IO AN S o s L AR P R, O
ORI ERR2E @ Ak Aty FHPLES 7 M ARE S EEOR, A SRR s
FrBe. pRECE A, 3OA B T T T RO S TARR, s kid s O Ak, FIAIA
TARREROR A S AU 0], 4 s R n B s R BRI A ), TR T B ;. @ A sh ksl
AR, AT LOREIT R N B T84 5 BOACRS AN A s A= s A B s e —i&, IR L A S 2 4R 3
girh, SREEISAIRCR IR ENE; © BREHER RGE, MR AN ST R D) LB Fot oK, HEr7id
AR R R SCRAS  THAEORSE, femIT A AR BT R AR,

MRT5 1) L&, AU IU A G — g aefl. AU AR Bop 2805 A REAL AT 50T & A
LR, WD SRR AN, dn] DUREAS [T H AR MR oR, A sh Ve i 18 i A SR A T
SRR RS A AR R REATT R RSy . s AIE N REMSHRGE T P St Rs dE R e e, Amii
s istid fe, #IHstriie. —RIPRMBE. il AR S BEAE REXHEROR, SEZITR
A DN B3 RN & S S A AR I, e s UG AR, SR AL AT R s 3 p T AR, )3
A FAEAC RTS8 . WRAC BN Z e MR . BEE T A A MU &, PR AR EEL K
it 22 T A P i B ) A PR DRI 2 A2 TR, g A s A i AR RIS T A . 22420

(8) ZHERRGHRUBESLERD

ZR AR RGIR R AR SR R4 2 158 REVR Z [Ald i R R A Lo, 455 R AR 1 U7 12k
BRI T AL RS, (RGBSR 5 -7 B R A A £ iR R . I3 R GT45H
Sk WERIREEAHE . RIGEAERE . AR AT RS kR . XTI, YRTHR SR T D ZH
AL R LR B, s HIUF4 G 2 M N TR e =Dk, IRRZE BB R G IR AL AL
@ ZREK. ZRE., 28 4. AFENEIERGEREE, SRR, B, .
ezl @ ZRAEA A T RAUSEREE], RONATERE . ARG R . ZRBEETREIL T2
REMR A AL, et . MUEBALHERE; @ ZRAER RGP ARG, WS . WIRDH. 50T
5, SCHE BB Z MBI AREME S IR © SRR EIARA A G THESE, AP ] o SR A A
JBE, R SR By 25 S PR A A R i 25

MHRTim B&, UFILRAFRE—PRR . O a2 B ARG TR, [ R GE1T
S AIRATE By BEAR SRS, SRS TR ks @ WSS 2RI ] SEERIE M — D RE
AlE, TRACHZRE TR REERIT ik, ST RGNV RMRTERER T RERRIE; O IR, 7] 5HEHI A 38 5T
TE—SEH AT (U RESCHE . WP B ) O] .

(9) TV EFHRGEEVERE

TR RS (R TIERG ) Eh 280 A SR . W, SR A4S I T ol Sl o B 3h
WM RS, THEREEZ ARIRRE SRS . Al RG] el . HAT,
THERGCHO TR, BRErm M | B ESl AF F Z O M B A 2 P STl . TP TR
SR H EAE S IO, HE SO R BB H ARz — o BEE BGEE T A BRE 1 S B BRI A
Wit Tk, TiERGESYHZ B H ™R, B8 Uah M T R G005 B R S e, BEmive
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S W B S A [ o B ke i < BT WARRTAR, PR ARRTAT” LaisE. filn, dohiFfeiil s
BRAES . AREAEE R L 2TB, RUETIREN . L@ Fyieapiirylhl, SRz, #
HZSHPATIR, X THERGEIE TS XM E R RS 12 2l A S a7 FRL e
FBRTRE, b REMS A T 1 R GUADI 55 Rt 10 Pt i A SR DM A s el 1k A R i B B el 5
JORALE] . XX T RGR L PR TR

FUR, TA% 2GR DY BEL AR OGS T B LU =07 D Bk & R ie | REeifa st #r,
ARG AL X T RGN . PR, Pl St oy e, UM B AR, 5B T4 R 4¢
st AT @ Beb R, i ssh ik ARG s Bt T B S S s NEE R, WERGIERIE
FPRERS IS Bt T ;. O Mels P, SIS R IGE A Al R8sl HARpif . sk 22 il
SERIRANG o A, Rt ) TR RGN | ZIRG | SR G SRR RIS TR AT 5 2 2B ST,
IS T #E R B i T4

(10) A UBEFLBEL R

TREBOGHEAE ARSI Ml R RERET | ST TIUPTEIRAE SR AL, 2 AT A A
AR A 25 18] RO 28 B AR il i 5o 0 A TR SO G {5 20 il o DG L SR IR AR S B T A2 0 6 £ D RE AL
TR e, EROCHIEE T . BT R ROT A I RE AR B A h, BBV BriRig | DIAEAR.
AR B A, REREWE L i (5 . Bulafedn . DREAMSFEZHLREET K. Ak, HFEE
Ji g g @ Bttt AR EOR , e A ik (SOI) | RESEMERARIREE (LNOI ) . A fbfE (SN, )
BRACHA (InP) SEAFRHA SR B EOE R SO AliE T2, #es A tiat; @ mdlBotEFEEoR, kil
JCIEAF AT . A SRS | (5SS A ERAESCHE R, DL i (AR R s O FOLL i AR
R, B ES P TIEE Ty . BRI AF IR N AE Sy, SRRy Rk, A TLEREOL
e s e — LA, SEBLE R AL | S R R RE R L S R REE Sl R ERIIRE,
I Z D REMIM 5L, SRR MEA B AR R BT, S AL LR ROCE F L e AL, Thak
A HEROUI | PRAS RN | ARRAI BRI S A 25 B T BT

1.2 Top 3 TIEEMRBIAE AL

121 AEBRETERFERSHEA

R K FEHA3 2R i i A R MU TCAR 8 v 27 T B O RRIE R, XM S RS R R R T
Wik, HAMMREN ., EHET . MAREBAR UL SR, BT H RS AT R aE ) 22,
o EEHI R, NS08 A &, IR K HA TR R G EIE S HOR AT E S HE SR . gk it il
G5 T8 SR =7 T SR

T, TERBOUEEHERT T, EEAAPIOBS . RIS RS R B S id S8 e,
R GPT A RBAIFIARE Y BIE IR . — R FEAR ARG S L ARBRN)I Zd RE A Be i, il e
PSR AN B R AR B AR SO St RE AR E Ik o 207 ) ) T ZEF TSR GG IR R L 3 AR
LR | IR AT ORI A BRA R L R4S

HOk, AE RSB I, — A E B R T ] s RS M 51T R 7 S SRR R E , R 2

'/."m
. :,',’ L TIERE
W' Engineering Fronts
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1B AR S O KRB AR A A i DL, TS TR AR R U BE T B TS, 55— R SR Tl SR A AR Y
BATHEIA “$ngife (prompt programming ) 7 #E, FERRBEALAE )R M PR ARE RS G, Gl
LBATHYER (prompt) 51 SRR B4 FRAE FIFRATRRE AT 55 0 207 1) ) EZWFTE LI A% Facebook AT
BREMTTEBE . HARKY: . RO

e Ja, TERAEANYI 25 5 56 % SR s Jr i, A McDRAM %5 57 2 B /- $i Th A5 70 4 1 S R L
R R A BEAE, RSB G i L E BB R A B S [N, AATIE L5 (approximate
computing ) FANHEABIRIMER SR, SRR A Hi A —(EA R RIR AL TT 75, 7EARR T E
KR TR e PR B T F A5 TR U 207 100 09 R EWP TN U LR AR L BT SRy HE 0
FARARAT (LUT R ) |« BIRR¥H.

CRE R HAT ARG ENE S ER” TR PR OIR SO B2 I E R ILE 12,1, REB.O0E
B S—, A EIESCE = — . hEOGR TSR, (AIESCFAI ARG, Ab T HREGE RS
i B G X G R ER SE ERRAHINE (181.2.1) o HEART TGO P (R1.22) 1, £ 4
FHK AP, Hop e Gl BOOMNE , BrineFEA . iU arE (18 1.2.2) Jrim, Rl =%
PSR e R G EECh E YT, R E B = FYM B S EBO EY] . 512083 (£ 1.2.3) Jri,
hEHEZ S — (B E 44.56% ) , F A R0, HAREZE KT 10%; HEZ AT+ A0ES e 30™
WAL (K 124) d, BREEZS-LRYRHR AN, HARER AP, BT ERMIL X AR K H
FAGHEE SRR RTE

Trid 25 5 4R, KRR R HA M RGBS SEORIUS T 2O RUR . SR, WA GO K R R
FOR S OFFEATIAL TR AL B By, AR AR 2 W i DR B OGBS RI AL, TI&] 1.2.3 Frzs, AR 5~10 4R TR
SR RTT LR A J LA

B, BREAE SISk, AT, LA ChatGPT AR ARIALG S T HAC U LS8, efiet
SEGCIRFIAAAE T T AR B, AR AT 1] AL 475 S S AR R AR AU B AR, LA I ) S OIS
HREAS, RRHAEZICARIEIL, PHFDSR S EARRERCR, SCZ M55 i e e A

£1.21 “KERREHTERFRCSHEA” TEARIIETZOIEXHEE~HER

ZILIE 3L EL 3L 1% WEIER RIS VR PR

1 B 1 32.35 1664 151.27 2019.0
2 h 9 26.47 419 46.56 2021.0
3 IR 3 8.82 410 136.67 2019.3
4 T ] 3 8.82 129 43.00 2019.3
5 EE 3 8.82 14 4.67 2022.0
6 W= 2 5.88 63 31.50 2021.0
7 B 2 5.88 14 7.00 2020.0
8 215y 2 5.88 11 5.50 2020.5
9 e e DS 1 2.94 51 51.00 2019.0
10 [EAES| 1 2.94 18 18.00 2020.0
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121 “KREREHHERFICSHA" TRRARIMNEEEERESIENLSE

#1.22 “KERRETERFFLCSHEA” TEARBIETROICXAIEEHHIHE

e el /% WEIHUR  RIEHEIUR  FIIHRRE

1 Facebook A T fEMF5EBE 2 5.88 1320 660.00 2019.0
2 e R=F 2 5.88 396 198.00 2019.0
3 i 2 5.88 118 59.00 2019.0
4 R 2 5.88 63 31.50 2021.0
5 WK 2 5.88 18 9.00 2021.5
6 E b NS 2 5.88 14 7.00 2020.0
7 RN BARA AT 1 2.94 346 346.00 2021.0
8 B[ 1 2.94 346 346.00 2021.0
9 I 398 S e = 1 2.94 346 346.00 2021.0
10 FEREE AR R 2 1 2.94 113 113.00 2017.0
TR

ERE

\,_.) .mm@ﬁx.*;

ERFAERAT

@ s
BRA% \
. . .mm;sﬁz

Facebook A T & BERF 2R MkEERE

%
=
o
e
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#1.23 “KEARAETERFECSEA TERARNAFES I OEXNEEHER

HES I B3 HES =B SZEE Bl /% S5 |5

1 i 1089 44.56 2021.4
2 P 557 22.79 2021.0
3 L3 ES| 142 5.81 2021.3
4 B[ 125 5.11 2021.2
5 G| 106 4.34 2021.1
6 IE VN 86 3.52 2020.9
7 IR 83 3.40 2021.3

215y 79 3.23 2021.6
9 HA 76 3.11 2021.1
10 B 55 2.25 2021.0

®1.24 “KEERETERFEICSRA” TRARANETIES R OIEXHEEHIE

Fs i3 HES B EL &5 =B SZEE Bl /% S 3 5)iiA= kS
1 R B 103 22.01 2021.3
2 R PNES 54 11.54 2021.3
3 AN 43 9.19 2021.3
4 AR5y 42 8.97 2021.3
5 Wi R 37 7.91 2021.3
6 L N 34 7.26 2020.5
7 NS 34 7.26 2020.3
8 MR 33 7.05 2021.2
9 KBRS 33 7.05 2021.6
10 I JREE Tl KA 28 5.98 2021.7

LRTIE 2028

KIVEA TR T
SR

. BRESE A RERS -
amfsEEnRiat W e BB R REL R
o BRI " SH AR
e BRI HEBE iR

] . i A A EIR S
B HIAR R HRERSRBEE

RIS AT
B 1.23 “KEEKHITERFBICSKA” TIEARENRRRLE

WRER S 56 2% BREHEMMER AR L
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Ko Jioh, BEERAIIA ARG K, KRB A U R a7 SR AR A B s 2, B o A =X
SRR A AN AT B T ISR 2t 1, [ AR R P e

W, AR RE BRI T, HAT, A, RERSE R AL B SR LR R A TR R IR T
T5. Kosmos %2 A—Z R RIZE ) . SR, FIFSRIG 2T . SEARSR A8 T ik AR T L A dhise it Hh i
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SUHSE THOE RS0, Hoh 66 P D EMAL, HARMEERME LB, SR, EESFHA
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IR TR HERZ ) TIREBUR R, (AZEMZEAE . BR i P . R | B sk sy i A AE i
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U RS, 2 TR A Sl [ 2 m A T UJ B, REAU R 2 ) s AR BT R B S, AT 2 A
R B g, %07 B EEDTTHU GBI . SpaceX A H] . ALRTHEHL A | P2 HL TRHER Y |
PR R . AU TR 24

3)TE R AE T, FEAEPIN RS —JE R RGR R, HRTCR RN, SRR .
B2, o (F BAT BB AT IR . fE LA AL i 5 20K AT B A i, — 2 R RROGE S,
R T — AL I 2 R B R R D7 =0 AR L TRBoa (5, WOGEE HAT SER 52/
Pordt, PREMESRAEIA . 120710 A E BTN ELIERE L . SpaceX ATl HEFRHERE . JLATHERLR
T RHERSA TR

4) (BRI I, —RERED B, B A Aot AT A B, ARk
AL RTINS AR R B IR R AR s AT B, O ek W2, B IX
SO DX TR RERAY BRI ¢, 2o 6] (7 B DR W S EA 1Y, AT vl A RIS T3 A2 ) 2% £
s B, 1205 1) ) E BRI LRI S 00 3 | R R L T ARER R L R SN

ZHTHTRZCIE SO B I E R WA 1.2.5. HEEHIIE, ROt —, &bl 67%, I
HA5HA S PR . i gk WA A S (K 1.24) o HEARTHRIZ0E
SOPHHUE (21.2.6) 1, R EBEEBERIG R TV RAIFIE—; A 7 2R A PR, LR
REBTRAA . HASHI S 2R . FEHUEAE (181 1.2.5) T, Bl MARSIBT 524 o . LR IO A 242 R
RS AEDI G 5101830 (R 1.2.7) T, HERHES S —, & 50%, HorFE S gy
fIKT 10%; HEAHTTHRMES 1030 1AL (% 1.2.8) 1, BRHEAEE/SIRRH R :Ab, HAHRR A
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PRSI, TR B I8 5 B ey DI SCA A T AT e, ™ F i 24 1 2 USRI BE i L I 2% DS AR I8

#1.25 “DEEEMARBIESXERA” TERARNETROICXIEE~HER

B 3EL IE3ZELHI 1% [ ELETON RIS VR I HRRE

1 ] 21 67.74 1097 52.24 2020.4
2 H A 4 12.90 350 87.50 2020.8
3 B 4 12.90 139 34.75 2021.5
4 UPRFBT R 3 9.68 141 47.00 2021.3
5 B 3 9.68 119 39.67 2020.7
6 I 3 9.68 57 19.00 2021.0
7 N 3 9.68 16 5.33 2022.0
8 WIHE 2 6.45 72 36.00 2020.5
9 FHRRAR 2 6.45 49 24.50 2020.0
10 E7 1970 1 3.23 89 89.00 2020.0
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1 HhE B2 B 3 9.68 154 51.33 2019.0
2 M JREE Tl KA 3 9.68 91 30.33 2020.3
3 BT I Ak B T 5 2% [ T R 2 6.45 137 68.50 2021.0
4 R R 2 6.45 137 68.50 2021.0
5 [ v 2 6.45 137 68.50 2021.0
6 JERT BT oR2% 2 6.45 102 51.00 2021.0
7 TRk S g 2 6.45 87 43.50 2019.5
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9 AL R R 2 2 6.45 63 31.50 2021.0
10 PR 2 6.45 49 24.50 2020.0
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#1.2.7 “DEEENANMBICSXERA" TEARINETES R OIEXHEE~HER

HES B8 HES RS /%% B35 k=S
1 h 667 51.91 2021.3
2 IEN 100 7.78 2021.5
3 S| 87 6.77 2021.3
4 Yl 77 5.99 2021.3
5 HA 67 5.21 2021.5
6 E1)5 64 4,98 2021.6
7 i 53 412 2021.7
8 UPRFBTRAR 48 3.74 2021.6
9 WRFIE. 48 3.74 2021.4
10 R 41 3.19 2021.0

#1.28 "“DEBRKNEANEICSXERA" TRARANEDHES R OIEXNEZEFHIE

Fs 1k T3 M ST &5 e S E Al /% Fi95e5 |
1 MR Tl K2 70 16.09 2021.2
2 JEEtliR L R 63 14.48 2021.0
3 PO TR 44 10.11 2021.5
4 Medm S = 39 8.97 2021.4
5 hERRE B 37 8.51 2021.2
6 FRFH R 34 7.82 2021.6
7 KR 32 7.36 2021.2
8 B TR 30 6.90 2021.6
9 hEANRMREEPRH 30 6.90 2021.1
10 HLFRHE R 29 6.67 2021.4
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AR, R RESL T i U AR 2 A% OWFTE R o HAZ OB SOy F2 87 Y [ N 2 7= 1
HUFTE LI 1.2.9 A1 1.2.10, 2[R e 22 FEAZ OIS SCBO T R HT =44 . B2 AU A HE R
FFFRHER A AT BUHE RS L U RAE5 340, R 2018 302 A A E Z [RI B SE HLR S /RS2 U
Horp 2 E R B U ] S VR 28 53 0 DLIET 1.2.7 A&l 1.2.8, 3 1.2.11 FI5R 1.2.12 535151 i
PR 5 1 4% O SO R B B O B AL . T R E R AT E R R R KA SR BT, R
T RO AR e R OGTEE
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#1.29 “BAEREEEFOR TREARMGPROIEXHEE~HER

BIDIEE I3l /% WEHOR  REHEIRR  FISHRRE

1 K 24 42.86 3059 127.46 2019.7
2 | 15 26.79 2436 162.40 2018.7
3 fif = 13 23.21 2135 164.23 2019.5
4 RFE. 12 21.43 1441 120.08 2019.7
5 ] 1 19.64 1603 145.73 2019.5
6 HA 1 19.64 1075 97.73 2020.1
7 T 9 16.07 1621 180.11 2019.8
8 HZE 6 10.71 748 124.67 2020.3
9 [ 4 7.14 542 135.50 2019.5
10 Fiit 4 7.14 226 56.50 2021.2

#1.210 “BAAEEESEFOR TRARMOPROIEXIEE~ LG

e el /% WEIHUR  RIEHEIUR  FIIHRRE

1 FRURRAFRHL R 11 19.64 1940 176.36 2019.5
2 Aii LB R 2 9 16.07 1319 146.56 2018.6
3 iR 6 10.71 753 125.50 2020.2
4 FPHERER 6 10.71 748 124.67 2020.3
5 i 22 [E G0 R B 6 10.71 577 96.17 2020.0
6 fif 2% QuTech H IR = 5 8.93 493 98.60 2019.8
7 R JEUR TR 5 8.93 492 98.40 2019.6
8 W s 4 7.14 902 225.50 2020.0
9 I — FLARR# 4 7.14 741 185.25 2019.0
10 HL TR R 4 7.14 693 173.25 2018.5
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Fs ESEX HES B 3EL TS 1 e S 1% 9565 15
1 EgE| 1281 23.69 2020.6
2 i 1157 21.40 2020.8
3 gt 558 10.32 2020.7
4 e[ 461 8.53 2020.4
5 I 412 7.62 2020.4
6 HA 325 6.01 2020.6
7 JIEwN 302 5.59 2020.4
8 H 273 5.05 20205
9 vl 232 4.29 2020.6
10 ff 24 207 3.83 2020.5
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#1.212 “BAAEEESFOR TREARMNOPHES O HEEFHIIE

HES B 38 BES B IS S 1% N3 5)iiA= kS
1 T ERERE 225 16.78 2020.6
2 HhERL R K 213 15.88 2020.7
3 RIR KRB K 145 10.81 2020.4
4 B R R 112 8.35 2020.5
5 JERAS BT 24 B 111 8.28 2020.6
6 L N 103 7.68 2020.2
7 TR 93 6.94 2020.6
8  FRENEAR - BI/R VLIRSS 89 6.64 2020.8
9 A USRS 85 6.34 2019.9
10 L 2R 84 6.26 2020.4
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(1) EEBREF LR

1) RIS, Ales 10 R S RS A 7 IR R i . B4 SRR R B R
[ s 2 31 8 = 1)K AL CMOS T Z R RS il et e DR LB 1 i1 LA — D B PR AR 55,
JABERF ORI, A BF R A EPUERE G LR R R RE SRR G A, X G R R UK,
PRI AP R AR B G 2, [RIA, PR L & F sl A5 4 1 LU AR S5l 2 22

2) KNG . HETRER A e F IR R 22 R IR ARG, SO 2 it 1 A s 1B 24 i 51 Z [l Y
AR, 20 T3P A 2 . LR G ik v 7 LU PR B RIWEE S . HATSige e &
SRR, EE . R . B SIERSE . BT SE.

(2) HEEEXEF SR

1) KRB, RS R FEMGE ORI SR EOG AL IR SERE, I RIE&WIe
SEEARIRIB I, AR B IR 2 BN . FEARES o5 8 R SR A 3 A A AR 2 DG
TAh, IS AR, TR AW SO S BRI A I 2O T A AN B R, DISEELR
NG TS

2) Zsh K, Mg S ARG B, TR AR RUE 200 e on AR AU R K. RSk AT
e RO CEAR LRSI 208 R B, DRER A 20 A =i RO A g R b 228 . HH
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R ESL B0 7 B BORRITER O B, fEJE B e 10 7 PO AR OG & 78 AT B
NARAAR FHRBISALFR 7Y, X IR IR AT B A AR R R . Ak, REREE T8 8
A 1558 CMOS T LR A EA M 1) 25 SRR 2 I J7 18] 1L 32E

2 IBRFKRAE
21 Top 10 TREALXBIGEARBREE

5 ST TR Top 10 TREF AR WL 2.1, WA TRASHEAR . e TRSHEAR ., U
Bl SHEAR . FERSHEE TR, WWEIRASEAR . EiRr S AR ER hm . Hd,  “GEMEsEx

BHOR™ “HETRIBLEE O T ARECEREA” “JE TN T RERORPE IR R ™ SR i
HAR G RIS . 2 TFLA AR I 2017—2022 FFATFHIBL L 212,

*2.1.1 (EERSHBEFIRETE Top 10 TEFRELG

TEFRRELE IS5 EYNFFE
1 CFEAIE R R LA 260 1063 4.09 2020.0
2 FLTMHLEE A TE N RGEEERIHAR 464 1344 2.90 2019.8
3 (IEZ 232 s EN VWA TES FELS N 638 3034 476 2019.9
4 BRI s 616 5 105 8.29 2019.1
5 s DGR BAR 1018 2061 2.02 2020.1
6 KA 25 T A A8 s 887 2022 2.28 2019.9
7 FET N TR 2 WA B A 991 5736 5.79 2020.9
8 KRG AR AL 5 T 200 232 366 1.58 2020.1
9 FETOCFHER MR 3D AR 668 3379 5.06 2019.0
10 RIS ZS M E RS 420 1949 4.64 2019.9

*2.1.2 (EE5BFIRME Top 10 TEFRINGEREZODENATFE

Fs TEFERIG 2017 2018 2019 2020 2021 2022
1 AR M R 25 37 46 42 39 71
2 HET WAL D 1 TE N RS HOR 58 78 73 67 88 100
3 [(GEZ =2 ca s D WAITIEES IaFE 55 N 77 77 109 125 101 149
4 FVER RE ML 2 B 127 136 96 107 82 68
5 e S DGR RO 115 138 127 128 214 296
6 A2 | AR R s 94 112 162 133 176 210
7 BTN T BRI BR2  FAGHI B A 18 38 99 151 293 392
8 KRG SARBRAC A G TS R 26 27 21 43 46 69
9 S ARRRIR 3D HiAR 168 154 106 89 75 76
10 SRS [ A E R G 47 61 72 63 79 98
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PUAEALES . UK. e, EABRE, SRl ee, BigBhik, BOrEh . R Tl . HE LR
SEUETAT T2 R

(3) mEEZHMITENE N MEMERA
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HE

I

=

o

2) SATRIRRALG . AFIZSAIT AR A Th e Ab BEER (CPU) | BUEAREESR (GPU) . BRI 4t ]
M5 (FPGA) TR SN I A SM SR A KSR . MEE TR IR IE— 00 Mk ae e, H W
2R BT b R P S A R R, SR AT AR Sy BN, ITE SRR A IR A L B R IR 55 A
AN FIALPRER LT, —DHEEh B T K 1 R e

3) BB IRAE FL S AT 55 PR B U VR AR B 54T 55 Db R] A B AR ST B R 1 v ORI FH AT 55 4R
FrivmbEfe, it B R IR B ST 55 U R, 5 MZE T LSS R IR B AR AR, B R




Yu-s amms

#2.25 “HASHEHENEDRESEERZA” TEFRBNATROEFNEE"HER

RFE  AFEHH /% HWEIE WEIEEEH /% TSR

1 S| 475 74.45 2476 81.61 5.21
2 i 113 17.71 328 10.81 2.90
3 (et 9 1.41 1 0.36 1.22
4 JIIE N 7 1.10 24 0.79 3.43
5 ez 7 1.10 22 0.73 3.14
6 | 7 1.10 8 0.26 1.14
7 EEE 5 0.78 5 0.16 1.00
8 ff 2% 4 0.63 0 0.00 0.00
9 BN 2 0.31 4 0.13 2.00
10 FIR 2% 1 0.16 147 4.85 147.00

226 “HASHEHENEDRESWERIA” TEFRINETROERNER LYY

NFE  AFEH /% WEIE WEIEEH /% FIOREIE

1 EMC IP B ] 67 10.50 168 5.54 2.51
2 EEREDE LS F (1BM) 43 6.74 208 6.86 4.84
3 LERITHBRAF 41 6.43 142 4.68 3.46
4 Nuance 38 {54 PR ] 25 3.92 110 3.63 4.40
5 ReliaQuest 7 A7 B 2424 Hl 18 2.82 26 0.86 1.44
6 TR AR AU AT A PR IR F 15 2.35 49 1.62 3.27
7 Gamalon 77 BR/2> ] 1 1.72 49 1.62 4.45
8 YERER A H 10 1.57 12 0.40 1.20
9 AL AT IR A 9 1.41 53 1.75 5.89
10 IZR IR ENRL A RIS B A FR A 9 1.41 1 0.03 0.11
HBH

+a @D
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E226 “‘EESHEEHENEINZEERAR" TRARINENAREL

FHARFIPERE, IS BRI 2 ME 55 BOAA T, B s TS AR AL B . i) T2 ik 2 R T3 A0 R
AN HTRAT #2558

4) FWIBE 5y WG REIIR MR R i A AN s Iy A i BB
VA S IGO0 5 AR AR AT 2 . RS EOR A, AL BRI s R, SeBE
HHIE.

5) Al SE IR ARLS . ALEOR R R SR MRS, RS e At s R
M Ge )y, B MRS ST~ L BLaRe~d . AR S AR BEAE Al BR AR YA AL, SEL
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6) kS AR EORBIINGE . BEE RRUEEE A AT S B IR oA, PRI B 22 2 FTRERL
RN WS AN LY i e S N 7 S U S TR E ) 17 aeond -0 N (156 ) | N W LBt R 1 B 2
RS, DABA PRI RAT 55 TR A 22 2 PE R BEAL B R4

TEARK B A S, THITa] AR THE 58 0 I 208 R i B AR A 451 U Ak BRI 0B ) A%
OEOR, BT R REAE T AN TRRE . YUK R SR, I sl S U K AN BT o
BEAN, SR ARKRB RN S1, AT A e 4 | R . BRI AERR . Tl il A AR A o e 2k |
BRERI IR TT 5

TR AR =

HixERA:

P Wl el

BB (FIE PR ) -

F—H: XFEE PNl BT AN KTE

BT TR BER T kK R RO

B KM B AN BRE REE BMR SR B ORIF

FREAREAN (AP ) -
BRacte M BARTE X R KR X BHRNE KEFER O R B B ke

EEEXR:
Rk 2 40 REDY  REUEUR FEL R PRIk
TH: ks Bl xIBEH O EEM RO X B BT

MED (AP HET)

qE S0

Wremng: PR JrsiR m o O st s om R & o4 % ko XEE BKEZR
SO W W T sk B A e ARAlC
FREGE: BOCE J7 R w OER EEE MR AR R X ¥ 3% X BER

s

TE4R:

BREE4ES: & A gk skt APSRE
MBRS: #EAE T B Wb
I BNEE: s
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LI, BESMHTE

=TI, RES5WMHEIE

1 IREWRAE
1.1 Top 11 TEMRAIBLAESHE

T e SR T ARSURA PSR Top 11 TREMFIE RV IIRZOIS SCE LR 1.1.1 g 1.1.2,
Hrp, YRR RER SRS BT SRR T AR A AR R SR R T ST
BT 5 MU Rl 25 S AL R S AR s AR W2 T4 th & S i
Ko ML HE T AL AIAAE Z A G T8, —AnBRAE, U5SRERMIT AN SRR I 1], TR BT 1
UGl 200.00 (£ 1.1.1) o WLUIBSCEAF L FRRGERE, T AR 2 FRsiEH (£ 1.12) .

(1) aTBAERBERNEMEME L A MRERF R, BRRME

A FRAE RE TR AR S A ) [ B A RO RE . L RE S n] F AR RETRUE A UAL 7 RE A D A= W [l B e A2 Y B £ 1k
JIRIR, T AP RAL bl L W TR AR A E s O Rt i i, AT LARE— 20 A AR [T O DL S
BB BER AT S 2 G IR T 1 kS AR Z B B RO / ro UKl RO dh [ e, E24Ep T O A4
BIBHTEAEHTT &5 @ B EYAR AL [ AR R 25 O AR 558 | LR RS &
T A Al A REIRAR S AL Wy [ i HA R 2k (B Ak . i ARk (LA B SR ARG HRRIE, SR ITTZE A AY L
PRRERSCRAN R, T Tl AR A7 — SRS . Ak, BRI TLATILAT . O JFREAR
MEBEAR, B AR5 AR B RE RS, I —FARE S BRI @ TR R
PR N PRI B DAL, SEB O BRI O IR EOR A F24k, B it O #HufJsUeHitb gy |

x®1.1.1 &I, ‘a5 IR Top 11 IRRMARAENG

THERRAENE B E WEBUR REWE IR TG
1 AR RRIRER S AR W A A — AR G A B . AR SR 92 13 644 148.30 2018.9
2 NEERTTRZRITALIE | B2 E i s N Tl 120 9337 77.81 2018.9
3 T 1) — 4RI A R P ) 8 B AR PR 5 S R 2R 107 25 965 242.66 2018.8
4 SEREAEE T AR 73T 1 5 RO SR RAE 76 9481 124.75 2018.7
5 IR REIG 4 v v i+ S AR AL 82 3788 46.20 20185
6 Wi IR PR HIR Rl 2 2 B BRI B TS5 1 148 13 642 92.18 2018.7
7 FAT m A A R A B L — AL AR Y 109 14 356 131.71 2018.4
8 e R g B 2 R NS 59 3246 55.02 2018.4
9 R E PR = R 2 S A AR AL R 61 13127 215.20 2019.0
10 T [6] 725 3 12 A S P M PR e J f 81 9394 115.98 2019.0
1 AR 2 4 L AR 3R S AT P A BR AP 131 31898 243.50 2018.6
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BoE WEEE

®1.1.2 I, AESHIRESE Top 11 ITRARGEFZOIEIR TR

Fs TEHMRELS 2017 2018 2019 2020 2021 2022
1 ATFAERETRIK S A WAL L AR S 2 . REIR SR 16 21 26 17 12 0
2 EERTTRZRI AL IS |21 €01 A 7E 5 % NI 26 25 30 21 15 3
3 T [1] — S Pt A AR ) 28 LA AR 5 Bk 2R 20 26 29 22 8 2
4 FREAAE T AR T 1 I ROBE TS R AL 20 18 17 12 6 3
5 (RS AR AT nas a7 MR K 23 28 13 9 2
6 Wi IR PRI PR & 4 i BRI BT S il 4 43 25 37 23 16 4
7 FHT R A e i 5 U — Ak r B 5 37 21 28 16 7 0
8 e e ey TR BE A I 5T 23 10 13 6 7 0
9 FB AT T 5 A A A R i 8l 2 B AREARAIL 8 13 17 14 9 0

10 T 161 5 - B ) B3 P PR A Jo 10 20 22 22 6 1
1 AR 22 4 F L A R S AT A RR AT A 33 32 30 28 8 0

I RERR AL BN TR TR, R R Tl Ak i S N R AT A, T AR A SRR R

(2) 6EnB Rt EL R EARR

BA RSl — 488 — ROV 2 & 2 24 ARZE B T LI AN 2 RBERTZS RRAE, S BERRAE XTG4
Nt RAEFES TR TRk . RS SR AR R A AR A TR 25 L IR MBS AR
AR AR, BTERRIB G RN e i sl — 1418 — SOV G SHOCHUEE, FBARMAREE . A FRin
EE RS SRR L AR R R o AR RIS 28 A SR VG S R — WA S DI A
R, OREUERGRIRMER SR Y — WY S MEZ AR AT IRMIR SR S5 MR G IR, AKX
2 REESSHRIE R His A /2, Sl P SR IR AT Ry, S B R e T . X
— AR a T E A 2T R M A SR TR A s LR, W] S U A A s Ak R iR -
TS X LA DI ] L K SR 3 P01 338 PR S AR SR TE RS B AR RS . Rk, 3 R e o B
HWRIG A . R RARML ., BERSS PR E,

(3) mm—fikiEF BN SR EEATERNER

FERENREIR R AR ZR oy, AU fkb( CO, AR € im I Ak 5 0 FH 2 S IR B A o 38 e A A o o HE
WeAligE . R 537 (carbon capture, utilization and storage, CCUS ) AR B3 A 5 H i 6 s 4k, 52
B “Biklg . BePORT BAR CRIRR “XUR” BbR) MOCHERR. BT, KFHAE. RGBS T FA: AR IRAR LAY
LRAIR S CO, AL, AT U CO, o BEHERCR IR, 38 ] LASI ] B L e ELHERG T oA fh 2
Xof S B MR AL REFE LS M LA B X, 2312 kM, CO, B AL o8 EZ LRI T ILA
I @ FHEAHEE A WM CO, i 5 i ( CO, reduction reaction, CO,RR) Hiy G4k a] ™4y, [Hl}
SEE IR CO, ML bt R i RN 4 s @ I & B PERe Ak, TR b b a4
AL 25 5 CORR MEREZ MIMIIRIE R s B & BB THIL A A AR S5 # LA B 08 1 A F ik S o e SR 4
il R R RGBT, AR s SR AL, AR e AR iR 2] Tl Ak I Z K . CO,RRAYHE—2
KRB S AR B K IE LB TR e, I K CO, HUMRAE I RIEL, ILAh, A2 FLSC bR

P
&l o Trehn
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LI, BESMHTE

BIEFR 7 EGERITIT AT . S 0 i B AL R B CO, JEURE MR H R A 1A AS o 75 22 7
— BT

(4) RNFGHTRBEATIND T/ RFRERRRT

HEAET A5 L S R B IR R LI S SR AR AL, BRI RE , o o RIS ASUURI T $ A1t
ZERIRRL Y EL MR o AT PR 5 S5 R 3BT (B, S1 ) A Ao S N (I 23 Bl A A LR
PRSI IR T BRI B DG B o T JEEL 37 3k S AL ) 2 X T B R T4 4 5 Al A i v T 23
PR BRAL, JEHRAERAU S A0 T AL RAE . HAT, X TR T SR 71 / T
JORE SR A BAAL 5 AL B [ SRR RO | 2SI BeniRsl (2050 150 ) BRADEIEHOAR LUK
T X BHERADCHE TRETE / WOBOLTE SRR . TR EEE ARG O i W) T 2h R 1
TACLA S RN B i sh 28784k, $a7R 5 SO0 SCHR I ZE R TR VRO i, 8 AR R RS B S 4 @ 78
o35 NOBEAE 7 AT 2 5 i S 107 P R A e B AR, el =y e S5 It 2 e A AR, TS S 0 e Al s
15 @ K Z TR I DR BT OB R AR FEA TRERE SIS G B A~ S i R vh 254 5
AT AL

(5) RV EDAE RN R RIT5REN

R R AG IR, ERCTIOR . S5k e . T AR A R b, o P s D 3R ot S Bokc i
BORKH, THZEFN N isfrRAe . IS5 S PR a5 BOCRRC AR AR, TS 6 6 R i as S if
MR RERE R o s T PEey R SR ARBORTH — J A — B SR NRAF 2, L — - i — 3 - OORE - 55 28,
TROMLBC R — S Wiz 3l — 5 WA 22 ROEAR R A PRI &, e (R ARG ke 5 RO oR et 1 T Z2As anil
PRS2 SEAUDT T . ARRBIHCHIFE T MG . © B SEMZ MR R R E & ek
BTk, 03 T AR BE S A R R e SR, SR AT AR AR s 0 3¢ . s ks
TG (particle image velocimetry, PIV) SEa[ AL HIEIAR, S5GEIGANTALEE | RS I EINE | 1]
TR AT A B EOR , SCBAFLR IR A TR E B RAE; @ WHE R - W - AR R e - 7 -
i — # = KL — > Z B AL, AR SEBRIG 5 O N 25 Pl A i B A G Ao O ALEE , BADURT
AT B — S A RIS i B P IR A R, T SE B A e s B R, T AR R RE iR & T2
ik VA o

(6) Hum RN E AT ESHEMRIT 56 &

T REIR . SIS AF 38 A BB e R 5 4% R P A o A o 82 4 v 0 SRR 3 T
A S R AR B R I5E , IR L R SR HE A 2Bl (294 K) | ERIREAR ARSIl (920 K) | @il
WO (2977 K) 2%, XX P S aokefh & S IRBCIERESR 1 T 5 W M ke O 20K . HAT, B N MR
IR PR AR S S AR A X PEREA A . HEURIPEREIRFEALHA I | il f T 2R MAEZ AR, 1ER
RARPE R T A AT ER G BAKF A T REIUT A RE A3 T DAL, Hm (P58 S &
SRR ST T A DB A IR R R R, FEED TR O iR
e B AR SS ARG E PERO RS R, B AR A G S R AR B AR T B IR 2 RS RE A A RE AL
i, PAFABOH AR ENE R TB, IF BT R ARSI RE AR IR, BEmi9e 5 S it
Sl M TR @ MoK & Bk - Bl / 4L — A - R A R b A 2 AR 2 2L e
SREIACHLRE, AR s L R D 5 G TR i A5 25 MF AYIE [ AR B L TR ALE . A i AR R
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PLEE, DARARIRIZASHLN], A A T 20 R . SRS A HEREZ R RSOe R B B
ZRAGIIRGE, WHTFEIRIE il SR A A 2 R IR AT T i R AU LR, A
ZH S Y B REAEARIR T RO ELVE RO, WIRREA 0255 . PR AR . R P SR S A R0 3 2 AR
AW, LA S IRA RS R MBSO R, IR ids SR & SRt S Hl & T 20k,

(7) BFeB e — KRR

P AL 5 T R A AR RESUR I IR T B, (HRERS I N IR A i, AT AL H
s A SR ETOR . TP AR MILRE . SR RifeE . KAefr . m Z s pof— U i b iy
SEHEANAE TS B AR R AL S B BEAIL AR A T BT AR, SR TR HELEN L 23 L S AR B AR S A R T A T R LR
it Pk, HAZR S 25 0 H R A X — R R R BT IR 7R I SE AR AT 1)z it . X Mogi il
R AU AL 08 T - IR G Sk, JFl RERBE R AR R4 T, 18 B A FLBRES FYid n]
DA AR SE i R A P R 2 A e . FR, 207 I pir e 2246 rh FRIN LA D5 . D Sedt il
Zikgieit; @ fa SRR RS ORI O RIS L SRR A @ TE Y A
R AR T © BB S RERERT: © 1E, R AYICECRI A 3 @ b, B
WAFHIIT A5 @ RUARA AL B A Ay RO ATLR] i) fa s 25 o SEBLRAT il P I ) A il — A i
WEE R BT B LRI v R A IR U 5 IR 2 DR B AL

(8) maaMEBRENIR

RN, MR G &M, S rhmin AL Mn, C S8R TITER MM & 4 % B2 Bk i —Fi
R, BEPEERIT, BN 1% B9 AL, AN R BERRAR 1.3%, (R EEMITE 4400 AR . iRk
FERYUSN RS Z eI A B IZ AT . 20 22, P8R vl B e Rl e e 2k
FeAR i, Fe-Mn-A1-C A Z i iy W00 2 B2 B AT DU S OISO, il sl 1 34 P e o ves B AU 8 B A A
FUH . 2015 4F, whIEHTI A ELHRE B AUt T TP AR5 2022 4, DS TERERP AN EAT FR 2 F
I 1 vy i ey W5 BE AR A Tl Al s Ak, HARIFE W) Hilgk ARl TEESE R CFEAAR, b
e RN BRI A PR A R BRIl R A R R A A T e 1 BE B o s Al T (H2 il 1
il A . SRR BB A, 2 T e R B R BE— DI R AN . HAT,
PR A e i e R LN A BIE ST LA Fe-Mn-AI-C (R SR N &2, T BFSET7 Il G fif S — BRI . Bk
RIESEERUHN | BRI DU AN A B [N IO R, 78 Fe-Mn-Al-C /R % FE BB sl it U |
A BE A5 7 AT IR A AEAR Z R (R BB FRRAWTE o

(9) BABBRFESHEMAMEINE R & R AELLE

R A SRR TR TR R T2, RIS m (RN ste)E ) IR TR sy
BT &mh (WOAESEIR ) RIS, MR A B 0 5t & m T FUIRCR . m R s i
R SRR RS, TPk & 2206 . M 2012 45 Sykes S5 H T HLIE T4 45 [Pd,/Cu(111)] 3X —E&TF 4R,
FHEBIRERR T 2R PR TE MRS & I7E, JRRIZEL I TR b . K SR
L CO AALSEMEAL RN . HRT, TR T& SR B EEERAEE =5 O HWRE AR
AR P A R 2 TR A B P ELRE S B R s X FE BT 5 (D 2545 JRURORS A Z5 R SR A
W5 R A EE T T R A Ik L WA S5 B A A S A PR REZ (] AR RIOC 2R S AEAE LR, Oy B i
TE ST BE BRSSO T SR 3R A S 15 S AR R B Ok,
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. :,',’ L TIERE
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LI, BESMHTE

AT T FH B SCHERT 42 o B M B T e AR LI Dt e | s AT 1 | e AR S
B Tl A i A g I T B | B

(10) EWMAEF 2B RE L R

TR R B HOR I E BRI, AR RIS B . ERAORT L ERBOK SR AR
WA ST —E BRI . B GERGWEATREREZ 3] TR B2y, 18 B A0 PR T R )
$R Tt BRI BB PR 7R LA R RURE A A i N T3 B e 0 i AR e, 3 — 1) AT 46 AT UL
Biste FURT, 0T RERErE R 7 BRSUE BUBR A AT E A P Ir 1] . — 2 B ML A SRR AR ST, S5
I LA 45 A8 S ) BEA A RS O TR ST O M AR B8l g2 SRR ma IR R, ABDHERR A 3L T
TRME AT, i B A HIAESE (COF) | &JRANIRESE (MOF ) S HA R RS BREM
FURTR AT AT R S AL B AR, g S BRI A b ) SR T AR, ST AT A R R 5 S s
Oy B REPERE ] A OB, i i i B S A TR AR A R A BRI TR, 52 T S50 2 MG B A
AP R, SEB AR T

(1) AMER 2 BAAERSLITFERERFHE

HURL AL A R sl X i b 22 PR . ARG 2R — P A NAEZ 2L R, 7Erdh
INTRES A FIRRL LS A VERERYER T, BB A RO A i PR A% . M E IR SRR s Ol . 41T, A
22 4= L BT ST O E AR A WA T BOR BIRTRI S . WS H B0 TOT AR RL . fifb i b &5k eit,
12 i F O AR 22 A VERE A R A2 PR . A, i s I BELAASR) LAAT R il i i B X a8kbe , T A ASAE LR
TUSRE W rE A i A S T I S vt 22 e, SO0 BEASE ot AR - i R 22 4k . ANIE 2 A s Y BE 5 7 1]
ERERRLUT O — R A AR e, B A SR i R A A R BN R AR 0 B AR A R A
T SRR R R e BT R PR A I e, AT AR AR CERBEAR ) R TR P
MAGE, Biibid A0 R i BB sg IS 2 axm el — R PR R O MUARAS S 1, SIRPTA MR bty B
R N B 7 LR S A i 2 e s S 4 PR O R i S £ D TN e R R X AW ke D €
PLRLAER, DASR i b B 2 M RIARE Ve, IR A DL A TR BORE | HEU 25F TR AL

1.2 Top 3 TIEEMRBIAE AL

1.21 AIBERERNENMEXRU-ZSURERLER. EREME

a4, HESAS EEAHARAIAG 1 X ek (A Wl i B SR Rt . PR (ST AR AL
W) g, EEHESRETR S R T WS AW ROR TR RS, sk @R . TORRREE . AT R
K R . SERE AR CORE AT A Yl i R WIEH H s ) it RI7ERoRk 9 47 P i A= My e fh 5
BT IRMEZE Y CO, [, AMRYSARGART 100 35T, FIH Al-F-A: RETRIK S A= M)A Ak — S fb i 5 AR
YA . AEIREIR SR RE ST e AR KRR AL, AR LW 1 A R L, K TR EUA (AR SR
FEAR NS AT RETR AT, Al ShASR TR (LR S, 78 “BUK™ HFR T, A 2020 4F4& 58 =AU EW k]
LISk, BUOG 1 s AR & A A I AUR B S R R B, ZRERYIRARRIDLERIR 2 7Rk AW AR
RE ELHEA D 1 s AT RHR BERY BTS2 BE T B, WREFIIT IR . 4R . WEESE CO, i BRI 9™ M #EA T
KlEo FA, R TR MEY - SREEORMPEE, AT AR RE IR SR S A= W) [ A 1) = s RO R &, A1
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BoE WEEE

L- LR . RN . LFERR ML A M AR AR (PLA) | RIILIRIITRAE (PHA ) 495 n] Ffif
IEHEN B — R0, BRI LL CO, ME—ilg AL 7 ok, SR, SRg b TRk AH LG, AT FRAERR
DRI A=) AT AEAE— € RRBCR IS, 2R INEasE . O 208 Fcs S s R Ry, BRPEEt
SR R AE YRS s @ el FAERRIR AR, FFAAEYIER. AREETERDG [ bRk B
A 1 R A AR 5 A e AL B R ) 2 RN Bl 238 B, BORER 3 B ARSI, DRAIE A B A SR RO

AR, AT AR BRIR SR B AR M A A T AR S A L BRIR AR TR R T IR
S F B E Z A 3 W 1.2.1 53& 1.2.20 Hrr, 41.3% MO SCRIE TR E ( FZ - B0
Sy ERRERE R, ), HARA RS E . BIEE . SEEAERE, 5 e 10% DL E ., B 1.2.1 FIK 1.2.2
SRR T FEEZAYUG R EAEMLS, BB AL TN 7T ZWE0E, RS EEGERZ
HEE 1.23 fIk 124 WLAE N, Mg sery F2= mEZ T, HE S sk 52.02%; Jiti5 112018 )

®1.2.1 “UTBEREREMEMECEN_ENBRSRUT M. BEERME" TRARIMEFRZOEXNEE~HER

030 5 G 24> 4] IS WEI50R RIHEISUR  FIIHARE

1 i 38 41.30 5087 133.87 2019.0
2 X[ 24 26.09 3911 162.96 2018.7
3 EE 16 17.39 2676 167.25 2019.3
4 i [ 10 10.87 1708 170.80 2018.4
5 1E] 10 10.87 1114 111.40 2019.2
6 NN 9 9.78 1480 164.44 2019.0
7 B 8 8.70 922 115.25 2019.0
8 VPR 5 5.43 871 174.20 2019.0
9 DECRTl 4 4.35 635 158.75 2019.0
10 IEN 4 435 538 134.50 2018.0

#1.22 “OIBERRNRMNEMECEC_EMESREZ M. BERRME TREARANEFROIEXNER~HA

e E B3l 1% WEIHR RISWEUR  TIYHRE

1 IR R R 5 5.43 707 141.40 2020.0
2 b E Rl B 5 5.43 536 107.20 2019.4
3 i 4 4.35 780 195.00 2018.5
4 JRNE R WA v A oA 4 435 635 158.75 2019.0
5 Cill N 4 4.35 520 130.00 2018.8
6 T LA vE A R 2K S % 3 3.26 538 179.33 2018.7
7 R EREHOREBE 3 3.26 459 153.00 2018.0
8 R KA 3 3.26 361 120.33 2018.3
9 RHR# 3 3.26 360 120.00 2018.7
10 B e H T 24 e 3 3.26 290 96.67 2019.0
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121  “OBEEREMEMECEC_SURSHRETm. BERERH" TIRMRINEEEERENSIENLE

SIFRE

Mﬂﬁﬂmkﬁﬁﬁﬂﬁ&,ﬁ\
(a'} SRR EEE
- : _@ SERFHEAR

R
REXE
mﬂwﬁ. .

. .fi$k$
FERITETHMK

HERKE

1.2.2 “AIBERERIKNEMECEC_SNREHNFER. R TEMRAIGEEIEENSENE

#1.2.3 “OIHEERNNEMENEC_SNERSRNTER. BEREME" TREMRANATIES OIE XN EEFHER

5 e HES S /% Shes |5
1 i 6 308 52.02 2021.0
2 %[ 1196 9.86 2020.7
3 E1)i3 1130 9.32 2021.1
4 [ 695 5.73 2020.8
5 AFI 481 3.97 2020.8
6 e 476 3.93 2020.8
7 YRR 423 3.49 2021.1
8 S| 408 3.36 2020.9
9 B 355 2.93 2020.8
10 PUBE 333 2.75 2020.8




Yu-s amms

ERGH AL, BRET BB 2E [ RSt AR o S AT T B, LR T R B | VLI R A
R

] 1.2.3 2 0l PEA BEVRUR S A= M REAL RS AL — S AR 5 A7 i BRI A RL” T REWTTE BT ) A R R e
A AR RETR AR S AR M R B A BT FEAE AR AT B 7 AR A o R AR m] AR RETR I N A8 RS LR AL SR A
G B SCHE R E TARES LA, TEARSRIIBTTEH, 1 SCNCE A AN BRI, fm N T2t 5 49
Hor 2 [ R AN RE S IALE] , IF LIRS N T - A= BT R & L BRI %0 Hak, 2k
P Z I R RIS Ly, T A Tl B0 1) 3 5 5 R BERR R AE 1 P A RE IR IR S0 A ) [T e ) 7=
WA, FEAREREE TR, B RBAE AT GE (AL SFHRALEOR AT EL AL BOR B H]

£1.24 “OIBEEFNNEMECEC_SNERSRHETR. SEREMRE" TREMFANGTIES R OIE X EEFHIE

HE5 B8 BE5 2B SZEE Bl /% S35

1 R B 793 33.47 2021.0
2 LR 202 8.53 2020.9
3 IR 193 8.15 2021.1
4 rh RO 185 7.81 2021.3
5 PNE Y NES 178 7.51 2021.0
6 MR 174 7.34 2021.2
7 WK 157 6.63 2021.0
8 B | At A e 55 2% B Ry 132 5.57 2021.0
9 RN R 121 5.11 2020.8
10 M IR Tl KA 120 5.07 2021.1

§§ 2023 2028 2033

B} #i{bCO, Sk IR, 38, HIRAEESRECO,ES x=

Je. RERLATHME. HMBGHFAL
B AGHE T BRI & 5 B R = Al 3 R EG R 81

CO,RfLREEMMIF & Tk A TR EE

H
’m

Co,mEtk, x. BUFATRGSEMBAN ETH~LERE
CO, B &R TARIZNRN. BHEENSNSE

53| EEREVHENATHI. &R &R MRl EGTL

1.2.3 “AIBEEREMEMENEN_SNHREREFM. BEERME" TRRARANGNARRE
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TIOEE, TobEFPRGHE . o S5a0H, 7ERRILAFENEI O ORISR A 2. &5, B
FEIE T A RE DR SR Sl AL Wy [T 1) i e Tolb S e, SEERAN CO, RIS SRR AL~ il Y SE A N | 5
LTSy & e S R N il 4 S5 N B B = S R AU PSS Ga Ep = 8

122 A&RHRMIELIEBURATR

1648 SOV A R 4 T U OB A, R T i v A o R ROPE T, 1R B ROV g —
SIRZMIRG R R, WA [ BHRRSD . IRG . ROV, ALFILTT, S oV A2 Wit R Y
Gi—k, HIGEIENRE R ABTRAZEE I EIR, X =30 0E K REVERE RA JUEMAET . KIBILOE, X
164 SOV Z G ek B B R A B B R BED RIS E 26 1F T G BT BV BT, A B T IR XTI
A R, (XS A AE A7) R 2O T2 B . 1A S IR AR L iR
ARBIEAFRIG G R E M TRRGUR AT RIS 0] o ZEORES S TR | RIS FIARZ MR A iR,
FEOUIG Sl B PR IA T, TR m A SR

a2 MRSy S A B A A AR L i B, 255 T 2 SR ARLIE S AL, BB s
5 RS SRR G RURHIE, S EuR SRR R IR G Z18 50 ROLd Rk Z PR RITE, 2 A RO A T
PRI T PRl BRI TT B2, 16 48 SOV a2 AR 3R P SR A ORI FA 3 N2 R e 2 J A
AEREITE . IRIEIR S A S Z W B A B R SO S B PERE AR SCTE . 1R SRR LR SR AL Y
RS ARAN T . B, i IRMEENE XA S A TP R AR R G T RE, SRATIR TSR A6 5 BRI
FiAnRE AR G, DU SR s RS . Y . 2B I RS, AR
PTG ok, RS — Ak — A CBREIVET R RS S STIRG
FsRALRTL I, Sif S R R SR AL A R N AS O DA i T B LR

AR, RERIRIARZIE AL BORIITE” TARWFFERTHT TP A% O18 SO R 27 E 2 e bLAa 7351
WA 1.2.5 F1FK 12,60 FE=IMEZ R, PEAESE—, Pk, E2H" P T, JHir 2 prlEees
PfES—, PEBPGLESSE R LRSSl R T EREBE = U LA, 3B S AU ] A5 A
oK 1.2.4 51K 1.25, 1 ELEZSURE ML hAE TN, SZ2NEZEMEHERR, il
5 EIEHHHAEAE R R IO R o AT R 2% rht 2 — N EEE AT A, 5 BRI [ FE I 2 S A
KA G DU A SRR N R R, o DT 22 Bl LB S A iR U A R 285 AL T
Wz, SZPHUAE SRR hak 127w, PRSI 0e SR Z R E S, 151800 2 490
i HE R 26.51%. AR OIS SOOI S 2 DI SCBUHERA S —, DL P [ 2 7 s o e b 15
ML, AT A Sh A PR R DD B S AR

BRI R AL BOR M ANRIMEAR LIS, WG S B IRIR S HLH], T2 R
JELSHBIE I, s AL, BIH AN IR, SZRRT SR IN & BOR A 2 ROERI i m R, A IR TR
s B W MR G BRI TT B SSR A R RN, W57 e Saf 4 . AR BEE 24240
RS4RI P 1.2.6 B, AORIBIESE T o345 . (D Wiy Sl i UG 4 RO 7 iR i AL, S
WY — B — POV 260 T B W e S IR R A, TR AR BES ) SRALARAMHR TEEIE )
RGN @ M RANG PR A TR O LR L2, SR 4 it 7 R Wt AL AL Al B v
i U AN MR S OGS PR EIE B 2 B OCR B BTk AR . TARRAERE; O STl




Yu-s amms

#£1.25 “GEmREIERIERURARR” TREARIIEPROIEXNEE~HER

‘e E B3l /1% WS ISR RISWEBUR  TIYHRE

1 | 40 33.33 3192 79.80 2019.0
2 Y 26 21.67 2411 92.73 20185
3 F 20 16.67 1632 81.60 2018.4
4 EpE 20 16.67 1529 76.45 2019.8
5 ELREHrIH 16 13.33 992 62.00 2019.9
6 SR SIEA(E! 13 10.83 1099 84.54 2019.6
7 B[] 8 6.67 872 109.00 2019.2
8 ] 8 6.67 540 67.50 2019.9
9 Brimk 7 5.83 454 64.86 2018.7
10 (e v/ g N | 6 5.00 393 65.50 2019.3

#1.26 “HEWHREIFLIERUERARR” TEARENEPROICXAEEHIHY

BIEXE B3l /1% WEIHR RISWEUR  FIIHRE

1 PP 2 BT LA A 10 8.33 893 89.30 2018.8
2 [i:SrSiivNE 8 6.67 499 62.38 2018.5
3 IMEERE 7 5.83 491 70.14 2019.7
4 MR T R 6 5.00 410 68.33 2019.0
5 TR KA 4 3.33 453 113.25 2019.8
6 R B 4 3.33 433 108.25 2017.8
7 SR T AT SR 4 3.33 410 102.50 2020.2
8 AR R KA 4 3.33 309 77.25 2019.0
9 EISE T 24 5% 4 3.33 284 71.00 2019.0
10 PR =2 Al TR R 4 3.33 229 57.25 2020.2
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EHME HITAWRF
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ERZER S .
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RETZMILERE PFHZEBEDIERE
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125 “AeRBEEIFEEERURARR TEARAEEENRENSERLE

®1.2.7 “GERHETIFELMRURARR” TRARMGPRS IO EER~HER

5 [ IS8 HES %08 SZEE Bl /% S 2)iElk=d

1 ] 2490 26.51 2021.0
2 S e VARl 1327 14.13 2021.3
3 BB T5E] 1157 12.32 2021.1
4 E[IEE 1050 11.18 2021.2
5 HH 1003 10.68 2020.5
6 XKH 560 5.96 2020.8
7 93 458 4.88 2021.5
8 | 366 3.90 2021.1
9 e 351 3.74 2020.2
10 = U A 315 3.35 2021.0
*1.28 “AeRFHEEIEEMERURARR TEARNEFES OIS EE~ TG
Fs g 5 e 8 B35 IR OESZEL I /% Fi95e5 |
1 WA ST R R 360 14.84 2021.5
2 N IR R N2 306 12.61 2020.5
3 By s Ak e 5 2% Ry 301 12.41 2021.2
4 IMERER 2 279 11.50 2020.0
5 i 2 N N R 1By o B N 230 9.48 2021.6
6 [iErseiibNes 195 8.04 2020.9
7 rhE B2 24 191 7.87 2021.5
8 P2 AR LR R 169 6.97 2021.4
9 (WY NN 159 6.55 2019.4
10 PN 129 5.32 2020.5
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( [ ARTEE > | =pemERmaR >
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L [ #m-tg-mmpm > | BRHIRE »
(: | WENERAHIRAEA >
[ R BRI A FRARBLEA >
sk
| RARBBANS R AN 5 REBHT % >
| | EFHES TOREABMLSA S
( | EURE: SREMHEN. BEHHRR >
rE || AMRE: S, RGNS S REEHIH -
I J | WOLRRE: WRHRL. EBHR 2
( mm )| esmasmesme > | s e ]

E1.26 “AERpREIFRERtRARR" TREMRANENRERSZ

AR BRI AR MR, M T T B SR PR AR, KRR Sl R NRE
A EHLE, InsRiG e R R, BEAFERE

1.23 HEEZSLBRELFANSHBEELTS REER

FIFH AT A REDR SR ) i J5t CO, Az Jlt s BB A2 it Ay i R RE IR A ML AN ARG [l A1t 1 — Ao 8oy
P AR, T AEARRRA JE A F AR AR BRI A FE BRI | SRR S T TS T K
IFERE SEBRR R T 10 & J& . CO, Rl FLA Rl a5 25 AL T 0, R . G R, BERRA RS, X
S O (R A PR G, PRI 1 T A BRI SN A 7 AT LA K i b CO, HERL

H T CO, A m It th, FEOURMEREIL, BLob, @it C-C MIBA LS FHIE Cy 7™ i
WAAAEMERE . JEJLH4EkK, CO,RR U AT 75 i 1 1k sl i e M rL A AR 19158 S CO,RR AL 1T X
15T EKHE R, HETBIE FEEPEUTIL D5 : O G, rEbl s s i n), @i i
TES . I L5 AR St i, 0L A CORR TG 1k . BeErEFIRE ENE; @ FI A Rl A FE T-B
WEALLT AN . RO 2 ERE . RN AR AR, X CO,RR 1 i Hi A 52 1o H ) 4R A1k Ak 771) 35 1 235 g ¥
ASHEAT W, AT 7 JHG A 70) 3 1 R B, 8 R oA B I B SRV B 3 2L s D A B b
254, S EKPEAE (IR IR IR ) Stk $RE R IR BK RGeS K s T AR Y
Wz ), (A AR RS e AT BN = o PR IR T FURR RN 2R A5, SR O A% TR R B AR

VAR, I AR AR AR R 0 m RO R S RO AR R TR SRR TP A O e SO
PR E R LA 30 0L 1.2.9 T3 1.2.10, FE - HEZR S, hEAMAES —, ZO0we 71, ik
66.36%, i TRE . WA, IEREEZK, R HIuah, hERERAES —, hERH R
AR R IR Z . FEEEF AR SVEE S /0 WA 1.2.7 fiE 1.2.8, TESEENGERZ, |
FE S MORHNE . I RAF A B a1, 3% 1.2.00 7T, b5 1 0SS HEZ AT = I E R 2
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FEFRIANE., Horpr, RS R OIR3C A Hik 57.95%, Ui IR E = E XN R (05T sl AR R DI
SR o Mt A%V SO T 7= LA 22 0 R LA , A o Rk e L o B RROR 2 R AR (R 1.2.12),

TESAIZRAE T il i RIS CO, WALk, HEM& AL R U A R i, R A SRk (IR RE IR
PORMWEZRE. CO, HUEHALE — MR Z SRR, W CO, 0 TIRMHSHAL . AR AT i3t
K IUBE RN LA SR BE LA . L RTAORITSE J2 B4R i e SR B MERE AL R] , ARIE T BS54 2R
JEREFAETBAE L T I TTITE . BB . ROV T 220 . Aot / BB AL | ALz
il MRS TR s LU R I [ PRI AR S o AT, X AR IR CO, BARRY Tl A
M, HEFELUT L SESSBRR T bR PG RS ERmia it . 97k CO, ra il ieL, 42
LA A KR St TRsE e . ARG i B MU R A . 18] 1.2.9 Sy T 1) — SR AR AL A B4
RN S ROBAA R TR R I AR Rtk .

#1.29 ‘“HA"SMARECHBNSHBEECHSRMAR" TEARIETROENXNEE~HER

e E B3l 1% ELETIN RIOWE IR MRS

1 i 71 66.36 17 849 251.39 2019.0
2 S| 31 28.97 8 069 260.29 2018.8
3 TR 12 11.21 2946 245.50 2018.9
4 JIIEN 11 10.28 4 406 400.55 2019.1
5 L3 Es| 9 8.41 1429 158.78 2018.8
6 EomIlIEE 7 6.54 2569 367.00 2018.9
7 Hi 4 3.74 764 191.00 2018.5
8 e 4 3.74 686 171.50 2018.8
9 | 4 3.74 681 170.25 2019.2
10 Pl 3 2.80 749 249.67 2018.3

#1.2.10 “HE-—SWERECFBNSHEECHSRMAR" TEARMAPROIEHOEEHIIE

e E 1Bl 1% ELETIN RIGWE IR MRS

1 R B 25 23.36 6474 258.96 2019.1
2 thERH R 9 8.41 2517 279.67 2019.4
3 e R 7 6.54 1813 259.00 2019.3
4 KA T K2 6 5.61 1616 269.33 2018.7
5 dbatfb TR 6 5.61 1260 210.00 2019.0
6 BT T R 5 4.67 1846 369.20 2019.0
7 SLAC [N # L= 5 467 1032 206.40 2019.4
8 EZ (e N 4 3.74 2155 538.75 2020.0
9 KHERE 4 3.74 2082 520.50 2018.0
10 Hrg R 4 3.74 1 860 465.00 2017.5
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HERZR BEeXF

E1.2.8 “EE-—SUKECFBISHBECTISREEAR" TERAREEZVEENSIEMNE

#1.211 “HEO-SARECHBOSREECHISREGAR" TRARRGPRS RO XNEE~HER

B35 B3 EL B3 =B SZEE Bl /% B35S
1 i 8508 57.95 2021.0
2 B 1928 13.13 2020.6
3 AL 746 5.08 2020.8
4 i 612 4.17 2020.9
5 gt 524 3.57 2020.8
6 IEN 521 3.55 2020.7
7 EppE 424 2.89 2021.1
8 E | 407 2.77 2020.8
9 g 405 2.76 2020.8
10 HA 386 2.63 2020.8
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#1.212 “EE"SHRECHBNSREECHSRNAER" TRARMGPHES O XNERFHIIE

&5 e S &5 2B S LBl /% FIgESIE
1 AR B 1705 36.28 2020.9
2 HERHR 525 11.17 2021.0
3 PN YN 405 8.62 2021.0
4 HHERE 374 7.96 2021.0
5 et b TR 303 6.45 2020.8
6 RPN 300 6.38 2021.2
7 AN 260 5.53 2020.9
8 FAVER TR 230 4.89 2020.7
9 WL 209 4.45 2021.0
10 bS]y N3 196 4.17 2021.1
ERHE 2023 2028 2033
R
TIHALCO, BB, BB B HME
- RREREOHA, SBCORRTULERER
< < <
< < <
TR ([ mmpasz || stoeemes |
Eﬁgﬁ ;ﬁﬁﬁ o) [ awemrrans | REIERMHRL
U [ wmawire | [ ewmrmamm |
( | [ wezmemes | [ swesresesmnsaes |
han | | rrommmeme | | mmssemcmseees |
L )| emrssmeomscomnsumesmmmERE |

129 ‘EE-SHRECHBNSHBEEAHSRNER" TRMTAIRNERRS
2 IBEFREE
21 Top 11 IREALEIGEREE

R B A SR TREGURALATHI1H 20 1) Top 11 TRIF AT WA 2.0.1, Hrp, i & EABE
SRIELGMRBOT SRS RPOCRA AR SRIBAL R EEAR” IR AF b R 5L
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82

BoE WEEE

BEAR”  E ARG F YRR AR R G A TR B T AT R . 2023
EAETERRN, BRZBEATFREEREIH KGR, LR ST AN TR R R 5 A 1
AR ST ) RE % A AL Tl B A ST BE A BB TIT R | S IGER i P kB oR”
PG R (£ 2.1.2) .

(1) BEFaUBE£ERNESRERILF

S R RHIR O BT B 1 L IHAE, JRHO AT ORI IR IR SRR b, 2 2006
A AR PTRRSE & R i OCsE . mI FRAR REVR W] LRI e . B BTRE RIS, [AIBT ELas 1 I S PR AR
Pt m v, HAR R &S S, ARG & Tk gk adE R, ThEC SR T e im

®211 I, AESMHEIE®E Top 11 TEFLRNE

TREFRENG TS 1E FHRFE
1 FEF AT A BRUR R AR AL A H 520 223 0.43 2020.4
2 BTN TR R RHBGE 5 BRI TR RO 5 i % 482 1354 2.81 2020.9
3 TE [r) 5 R PR AR 1) 4 i BE A B AP R S 1 4% 596 1033 1.73 2019.7
4 T 1] i e 2 AR Ak Tad AR A B 8 R BB B AR TT & 697 774 1.11 2020.0
5 R AR IR AR AR 775 501 0.65 2019.8
6 R ROCIRAERPF R 5B Rl BoR 705 1066 1.51 2019.4
7 AGURAR TR 25 T S 9 i ol #r B AR 540 890 1.65 2019.5
8 S BRIEIR R EOR 353 582 1.65 2020.2
9 e RE R R — s U AT S 400 656 1.64 2019.7
10 AR . A MO RIOC R A BRSO 358 335 0.94 2019.8
1 B WIS ORI o3 TS UL 208 464 2.23 2019.6

®2.1.2 WL, aESHMH IR Top 11 TRARMEEFRZOEFRTFE

TEFRRHE 2017 2018 2019 2020 2021 2022
1 BT AT A BRUR IR SRR AL A 40 48 48 90 140 154
2 BTN TR BERHBGE 5 B AL TR RO 5% 12 22 46 66 123 213
3 T[] i R AR 1) & JB L S SRR T S il 4 84 101 87 93 106 125
4 T 111 i 2 AR AL T R B BT REJ3 IR BOR TT 83 9 92 105 131 196
5 Ra AR IR A AR 97 113 109 132 157 167
6 RO PF AR 5 AL Rl BoR 126 142 108 95 100 134
7 R 251 T S 3 98 17 il 2 B 101 76 93 81 86 103
8 T EBRAEIR PR EOR 32 48 39 55 59 120
9 R R e R — S S M R R B 52 53 77 77 68 73
10 ala)E . A SOHAPBIOCHE A HOR KV 46 50 55 53 72 82
1 AL W25 SRR 43 F B T IS 32 37 32 28 36 43
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PREIR SRS, T EH T L AR SR S TR, K RE K AR A E = g SCBL T P E T4t
BAEA (8 8 KB H A P A REIRIAbE 5 iR JEROR G, AR 2 (R SR AR A 5E . RRFAR K
g atE. O WERZiE T SHEREME GG SRR, BRI -6 - K - A 5H8RMREER
HAMNETHILRE RS @ F AR AW BN AE R TIIR BE I S5 E SEHRoR , DLl AR eI Uk A sk Ie
J55 s B FF R BRIMTE S (Lo AR R R, P& Ko+ . IRAVE A=Y BT A be s, DA
AIFARBIRR AL R, AT SE 806 A TR 2 AR VR T (I mme fks , DA 4 A i S U R O Sk Dl #90 E $ m v M
REZKF . RARBAHEDRBE

(2) BFAIZERNEBSRENLIITRRTEF&

E AR & R IR 15~25 4F, AER, SEERB L KA. BEE S H a5 508, Sl gL
P O SRR E AR R N RS, IR R AR DA AR A R, AT — 358X
A HE . 2023 4E47), ChatGPT k23 Hiflh, LlaMA . Claude, SC.0— 5 FITH IS SRS, HiF T KIES
BEAY (DU AR ) pyi, KRB, A MR Y, A0 T T, DU EsE
MR BT Sl e8 . KRARIREAE SCIRAS BRI . MBS A B AORHE BTN . & R fe A s k&
TELEATT R INECH AR & O SCHME B BUR B AL T RHEHE () E 2T B, RERIBRIE A T4 40
BRI ZE R TS, a5 e s 8, AR Bt . @ AORHEE I A R I SRR G
HOR, KRERIRHBEA BN R e X @ PR BTN =i i e A AT, RRTRI G 580
BN AN | SEIG A SRR B RS VTN . (D A R S5 R e AL RAE SR AR 4 T
R OPIR, RBAZ IR R RE S g, AT B R .

(3) mEEEARNEEEESHRIIIT5HI&

& I@FEE A HF K (metal matrix composite, MMC) &4 @i & & AFK, H—Fhoi ZRbsniist &
ML Z AR, MMC SR & 8 B & & SR RS AR RRE, B S HRaR B . s e | (IR A R 4r
B HLPE S SRS OL SRR . FERUZS IR L VR4S PR . B L AESEIE 2] 7Tz AR,
XFT MMC BB R 28 b TEGE MR R 2R (CJCHOEsREITE ) |, X Tl RE B SEARXT 3
TERRAN S JFEA AU, B HA A R HGE A, H4EY) 2 BIIRBREE 5 | 1 A RS
AR, I IR S AT AR 55 sl s i s B R 8. 53R TO0 RS AR EAR L, i T
0T RRA A R A A B S A IR F i, ARAG L2 A A TR T LAl 2 iR RISk . E AT,
E AN BT & EZLEPAELU N iE: O TR TRNE G MRl a6 & 5 RIEHE AR, @ M
BEBUR T R P T 5 AR A A R @ IR IR E S APR R RS A AR S H R s @ &
NRACIALE T 5GP RRE S . PEREIR AL ML AR SR

(4) BEEERERCIIRNSUHESBIEATL

Pl Tl RE IR THFEFRRHE GRS, Ja Tl Sk a5, b A T2 B B REAEZY o5 b T b in T B BEAE
1) 70%. HAET, RETMTI ARG SA i, [AEREEANCEIREBAL, FRIE 24Tk 3 E PR
HEAKFFARZGE A B LA, BEIRFI R U ACE E KK 15% A4, —L84b 17 i AL RERE L R A EI K
20% DA bo FFAFIHMET A T AT Bl BT RER 20 . BRI A, FRIRfb A RBIRIHAE, R ReE AL
B, ORI E AR BCE LG T, AR A7 R0%, M aemdl, et At%. Ak,
T 7] B F 25 AR T AL Tt R o B H AR R T E R ETLUN WA I . O FFR AR S BB ik,
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W TR B EOR . 3B R S IR AL BORAE BRI B R R AR e PR G ) B T i,
M2t B R R EAHACR; @ TR AT AR R AREBURTIE S (WRFHRE . AW RE . aral. s )
REAR 3 s i R b A RETR A (T L9, 3l ad I T P A RE TR AR Ry S B, 1 AT il i e, 4f
i o W A = SENIE & 5 AN SV G P 88

(6) BErPERERMHARA

R E T RERE RN T E T BUR X A PG R i A . AR A A T SRR OO, S B
G T REFERNBR AR . BER FFan AL . 7™ i i AN A S5 L. v B A TR R AL AR T |
AR PS8 i B R SR AL R VB L, TPRE IR TR i R s AL PR A% 18 1 i A . T
BHOR O AR R AR AT b 1S 1 T AR R T, (Eb 2 B 1% s s A BT 0 22 7 ) i
ACALBE G R 7 [ R R AR, B AR 5 SB35 EANS o BRI R DT 1] T 24 rp T LU
T =0r: O GREER AN A P B AR L VIR Pl SR AR PG R BOR i — D 58 38 e ARG i A LA
LN AR, i R BERAORS HER R ) BT X P el ™ B . BE s g e i IR, T A SRR
TR PR AEIAEOR , s A A TS . A R REFE S BOXERE s O S0P BERCAORGHE | ORHR
BEANTERRYRL, TFA NI e IR A bE X o A PR BE PR RO, gk oo T TR S P wf LK
PEROXERE, PRAENIAGTR | FERBERE, SCBLRISTRSHEEA.

(6) EROLRSE MR SR BIESA

RIESCRBASE ] A REIR A B 228 . s “RUR” FUARROERE, A OGIR I TG R 1 i
RO O T IRAMESREA AL, — 2B M p IO RBOR AL s . SR ERAN . F58R0, RS
WK B I AE RE AR o Fellt,  IX S8R BT E RE R AR AR il 18 AR T5 TR 12 5
PERE, EALEFOCREARIET IS G T1 | GE M EDMALRISCHE . X S REAR IR IEF AR i T OBIR
BORBI RIS, HAEOE R AT SR B0 | 1 2 i A4, WDBAREER— IR fl . AT P e i
A, SCARFARK T LT T AT : © Eaf s A RURE IRl ) R 58, SR B, @
SEREBORARZS &, SCBER OREIRAOARE B AT A s O SRR BRI, HESh ATl 2k o ] Fp2k
K @M THEDCIRER, FERAAS . SEmiadr . RBHE R REOR R S

(7) RBREZRHTRIEE NEH SR

FAEBACAO S Tl PR E BB, =R 1.8 42m, WIHEA S, whE % MmN
ARERL, &R R 207, AEBOY F—AUETEREEEMA . Tl b, N, 55 H, ROV NH, J&— A
RBVE /N R, AL AR T RO R H#E T o BRTAT, H T N, 201 B B i B RE ARS8 I L (S RE T
7 N, 7RI THELIE L. HAT, S T R7Em . SR PRSI T, NMUSRERE. =
BHERC, WELSEIR . XA T RE IR B S MRS ORI ID , MELIHE 2R BT, Aok, MRIRRE &M T
LR 98 AT ] A B A R T LU LA T : O JFR A SAIETG TER R, B N, 7EfEfl
IR AW FEELR, $RTHEIE T N, BIEILEE S ; @ TEES R RONI R h I ARSI L . RESE50 T,
AN AL AT T AR o T 45H , ST IR 5 (D Ff DRgi i Bk B 5 R e, # 9 (i |
IR T A B B B AT X

(8) BEHREH S I EHERIXA

PR H TR R AR ) BRI, 2022 ARk P Ak R 134, FERSRAR K B — B
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. :,',’ L TIERE
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BHE], @ — iR T2 e kA P i sy 2, ANk s R, 2 2/3 BRHECK B =Rk
TR, AR P ke A P BRI R BRI R B L SRR P B AR S 1ok e e
MR VR CAnEED ), S SRR ARG G m b P AR R A E T, RIS LY TS 38 (top
gas recycling, TGR) i AMI CCUS HiA, ¥ &My COL H MG FAIH, # CO, Bk HAIH,
T 5 KR 8 U/ e P R e A R e HE T o 8 ST A i P R A R AR R B A e b T 2 TR A A
BHER, J& Y RE G M P R AR . BT, HASHIERA R MEEAEFRFOF AR R ERR
A A B B A5 Al A AR R T I o URRAE 30 i P B AR T R AN TR, IR T B Bt i vk
B AR, B EURIEI SRR BT R i SR A EUR . P TR CO, BB S InBVIESA R . &
SEAWIR . B R RGP S FA R T T RES AR T 25,

(9) BEtEEmER - =S 8EMNTIA RN

B SR T R, A EXT IR A TR 20BN, REVRIMAIE 51k 4 NS S BESCTE . HRTH I
MG RER A AR . BT . PR R AE, AR | et R AR S D A e SR R
AN — 2 MR S iR (B 2.7 V) . mHegEa: (2 980 mAh/g) . #itkEER: (8 100 Whikg) .
AVE . MRSRIES 2 . IR, TR B 2 RE A R 2 — . EEXRTAR B R T AT SR
R AN HIRETE N 20 el Rk O 2ot bn, EPAMIFIE A S7E f it bR G 4k . H AR TR im0 et LA
T2 A WL EL A 0 A5 DGR AR Uy O R R it 2E . (B H i PR AL 2 REVR A7 SR R ARS8 Rt s T #1 B
b, FEE—25 WO L s B ML A A L, B RO RS A bR A P S R R . etk
RIE - 2SR AN EE, BUORE, AR — a3 i i SER A58 B2 Tl 0, T 75 S5 30— R O gk
FiARZE M © Bt H AR TFBE (B A b B . BB IR OrE 2 ) SRR 22 1 5 S n AL LS
@ 4RIk R 25 20 A AR KR SR A AR T B, i &b, (TR B RREIF &40 -
2SS AN . A INRAR R G AR, A ROT R R E =, SRR — 23 St FA
P N €

(10) 54i€E. 6 REMBXEFSEARNAE

EALA)E . A e MM EBN TR BE T ISR T AR R Uk, Ho &7
PALFE LA AR B A, AR A R BARFE T A OB SRR RO — e R, Z545 RONIA
R R AAFRER] . RV TB, bRl i 2% 0 2 M i e R IR RN R 2 R Al
TEAHAARITCEN MR - 2507 PeetE, Wi B KIE s . iR S T B bR A4
FR . R3S m A fb A RE, Gl HOR L2 iR e M R A 45 AT A s . Baid s . &4 ML
PHR 2l 25 7 A D A0 [ R R A G . D MR 2 e 2 1R BOBAE 5 0 ALkl @ Je R AR &
W BB 1%, T IR S22 Z R A AR FE 7 BB e sh Ji24 P 2405 B Mklalif
IRRZ YA S AR I | T4 TN AR AR A RSB ORE

(11) FEAEDMS KBS FIRIT SRS &

R A W s SR ph A 0 BRI P 1 B LA R 0 4 P SRR T B O AR
BrF, A SRR BN REE T . BROCTRREY S BT R R E T O EYiket
P, RABIGERAEL > T-2540 5 AL B Z R A RSOC R, ST Gl R o B R T S i e s
55 AW R T A A RAAE S AR AT B AR A s @ MG U, B R R R
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86

BoE WEEE

RO LA, SEBUA P OB B 2 ORI i R s R LAl s O mTh PR BA AR, TRAS# BT
PR EAL] , AR AR E5 40 5 AR W B A AL PERE BRI B OC R , TT R HAT i PN R L A 52 463 AR 2K
B AR B AR BB AR s @ BRI 5, EBUA SR B S n LRI T2, JF R AR
WML, AL AREs Y, &M BsR . FRARBERE . T 1) i =S SUS BRI HR Y SUA K, 7 2 AR P
ZERHORG AR . RS U TR A 4K, GBS AT 2 A AR PO B A W s
il 8B o

2.2 Top3 IFEAKAIBEABEIE

221 ETAHERERNESRBRLTA

R AT (i B TR | kR A IRAE it e T 2 B B AR R R AL R, S T
REVEE A SR DR HE T ) R AT RAAE b . S e Ml R e JEU o S R AT AR A DR AN I A
PR, BAG SRR, Simaarm R XAE . KRBHRE . K A5l AR REIR A X Jm BE R / #24F
PIRE RIS . N, S5& ) i, aT7E Rl B A SR e S R ™k S350, il
1 T2 UAELR TR UG 28 52 BR 1% A= ) TR BEAE D Wil — S IR A ] AR RETR, LR Bt B i) ) e o
EARARA AR ZEMLERZ [, PR T AR RRIRAE 1R £ 80U 8O0 RS2 B 6 4 Tl 2R AR T IR B A%

MG GRS, ATFEREIRA I AR A R g, B 25| AT HAE. KIHAE. KEE. K, M
B ARSI RETR, B T ZREMMF B AR, S IR AT IS R T LU KR T AR A RE TR
[T Tk, T A SCHE T A A ik, et TES Y . BSAT o A REIR IMDSORI o (H R] A BE A7
AW ATEE R IRDE, s e seAs e BERE R 20Kk . HT, hWECZEA N T ESE BRI EIG & R 5.
AT LA R AR TG 120 J7 MU 0R Gn s TR N B, %000 H R 2Bk B Il TR BT A Tl
2, PR E BRI BRI, A s i B BRIk . [, A @i Tk A sk @ A
KRB AR AR, Q] AR REIR R A 2 e A R T | BRI H AR, ST hE S | AR A, AR AR
O™ REMUBL A2 RS, P HE#E T100, B R BORER ™ L S8 THREIRSS &, nTSCBUKHRE | KA
B — Rk O R R o (B AW BTRELE IR A T L HOIRBEANIE U AUEOR B9 R S 0 B TR AL B BE, R
K F1 R

M2 221 Ik 2.22 ATLIAR T, MCLREEALTR I AR, fFa TR —fm &R E R LA EFR

#2210 “EFUBLRRNASERAAET TREARIEPZOSHNEE~HER

NFFELH /% W51 WEIEELE /%  FIIWEIE

1 [ 513 98.65 218 97.76 0.42
2 21053 2 0.38 0 0.00 0.00
3 L 2 0.38 0 0.00 0.00
4 fif 24 1 0.19 5 2.24 5.00
5 e 1 0.19 0 0.00 0.00
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1117 EE W BE TR A1 3 DO RE DR G IR e BHE I A RE T A XGOS, fERBk . A7 (i e P DU L M)
W A B s —.

AK 20 4F,  “FHAERBIRANE SARBAAT” TRIF RIS L AN 2.2.1 Fi7s . HORATIT
TR T Z R EAMIMERE RGNS S HIG B HIREIR R, TRHUX - Ot - 7K - S5 S RPCRIER EAMNG
THLBERGE; TT AW BUAMBE M MR IR IR J50h S BT BOR , UR] AR BRI UL A BE DR IR 5 T
K HE PRI e S5 AR AR BREA , LART AR REDRR UM HORE, DATAT S B <5 T BB S R T IR AL
ERERR: 7R 10 SRS it & BB PSR (UIRBRIG B0, 12T —1 10 AFSe B4
A AL SRR Sk Dol £ BE B e i R T REAK P | FEARBRAESIRE , SCBl A Gt B T HEL

#222 “ETUBLERENASEERCFIAR" TEARINETROERNEE LI

RFFE  R/FEH /% WEIE WS /% FIEWEIE

1 ELBA TR 14 2.69 16 7.17 1.14
2 TGS TAREOR B A BR A 13 2.50 4 1.79 031
3 TLIRE R AR MR AR M A PR A W) 7 1.35 1 0.45 0.14
4 F BRI AT BR A 7] 6 1.15 2 0.90 0.33
5 TN R A i i R BR 2N 7] 5 0.96 2 0.90 0.40
6 =R TN PR 4 0.77 1 0.45 0.25
7 IR AR AT FR 2 ] 4 0.77 0 0.00 0.00
8 BT R%E 3 0.58 6 2.69 2.00
9 AL TR A IR 7] 3 0.58 4 1.79 1.33
10 AN A PR 3 0.58 3 1.35 1.00

ZRTE 2023 2035 2050
W SIAESE WAE [ e
T > EEREE LT

R-E-KESEERARENENEERERS

BARRH EMBRERERE LR LR A

W BT R B ROR BE U &I SRR A

VNV

RWAFIBERRAEHTERKE,
ME LA AERERFRAKTE. BRBHREEE

I RABERF AAE, ERAESEEL
s E T EiRIE RN R

221 “BEFUBLRRASEKAEFAET TRFRNENRRERE
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222 ETAIEEAMEESERNUIHIHETSHE

TSRl Tl A2 i S, NI A& Yt A i A o B — MO bR A BRI
7, AR UCRER . SRTITREE LB A B AR e et e A C A s ast, (L BRIy i
T sl 2R, WP BT TR TR U, Bl e e B K i, MR Ak
AL G AT A A2 i BB T B B 1 I BT = O, TR AT B R 5 AU R U485 45 LA
BHARRBOE, 5B 7 L7 MEOREE, fhkosE, WP AR KU e, ErRITA

TAE 2011 4F, SEEmLARICAE T “FORHENAL” 150 TR W RIRATT, 8198 7Sz A ERBOREE
TR S A E A LT, FEE Al BRI, T TR & LA BB AR, 2
BLH— i 2RI )R . R 223 RTRIA Y, P e [ 71 s i) L A B i i ek L ML KR
A-ERt, HALHARIREZRRKIKER . BRPRLHBERGL, ARG HEZEEECR, BRI
HARIR AT SO . 3% 2.2.4 U], SEIE A 32 2™ I UM EAT im0 SCA il T e ) 28 R LA A
AE, SR — e L RAMDATE . AN, TEZSUEASC R PR S S 20 b, FRIE R TR
JEAG, Wil 2.2.2 PR, Ty Bk — 2P KOOI FPRF2m Ty . HAT, XS 20 PR,

#2.23 “BEFATESAEESRENCIHMERRITSHE TRARMGPRZOEFHNEE~HER

RNIFE RNIFELLH /% e WEIZELH /%  FIFWIE

1 5| 180 37.34 877 64.77 4.87
2 CHE| 177 36.72 337 24.89 1.90
3 [ 33 6.85 0 0.00 0.00
4 i 24 4.98 33 2.44 1.38
5 H 7 21 4.36 24 1.77 1.14
6 B 1 2.28 28 2.07 2.55
7 I 10 2.07 8 0.59 0.80
8 JIE PN 8 1.66 13 0.96 1.62
9 WRFE. 5 1.04 3 0.22 0.60
10 Fit 3 0.62 13 0.96 433

F224 “BEFTATERAEESRENCTIHIMEIRITSHIE" TEFRIGTZOEFRNERF HIIE

RNIFELH /% e WEIHELB /1%  FIIWEIE

1 HEHEREMALEA R (1BM) 14 2.90 34 2.51 2.43
2 YERFIR A ) 8 1.66 35 2.58 4.38
3 TR 8 1.66 2 0.15 0.25
4 TR A 7 1.45 0 0.00 0.00
5 Peptilogics 7\ 7] 6 1.24 14 1.03 2.33
6 Freenome /A ) 6 1.24 13 0.96 2.17
7 TNFIARJE WA 6 1.24 7 0.52 1.17
8 Wi R 5 1.04 10 0.74 2.00
9 R05 7 ] 5 1.04 6 0.44 1.20
10 W3 AR KA 4 0.83 26 1.92 6.50
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ML FIATF BN LT, Y9 18 E Top 11 TRIFARIEZE (£ 211 ME212) , (HEE
B HARBRL AT RIT R B LMt Je— R 25 1, A TR BB, KA R o

TEARK S ~ 104F (1812.2.3) , IBALE B S AL TR Z A3, ASCHRAE SR H. AHRLEs
FAER . PRI . S AR ELA . B BB RN A TT MR AL TR BB S il o S —, ST
BPRBUR A TR G R AR 19 1 2k At . RABYRERS RS B SRR AR U R, it s A 1
AR R, T A A g ) U e o sl o v D ) U R e 4, AR B U R A T o, 2
BURHR B 3 SCRREE I AP IR . 5, PRI AR A U2 10 1) BT A R A S BRERR o RS )3 B
BRI , 28T R rBCR, $RINE BRI AL SUR A AOXERE, TiOoE
X — AR S AR IR AR R b 2 2 B o 55—, APRME BT 2 vy 1 B U e R TP . KBS RURERE &
TN 925 S8/ NRIARERY - AT S5 B 28 AR SRS HE TG . ORI B pl/ VSR O B -, mT A=)
RIS R, WBEIR R B S50, G AR SR RE AR IR BLR AR 6 T Z A% 0P 3R
KA RO RE I SR, RESC O BB AN R, LB T . RRZER I B A HAE
TR R 8 FIHER B 2R S ARG ], 4 IR H AT AL S ik It K, B

miE - /
T

o . @ =~

'P’ . .ig‘ltﬂmi
® o
3|

Wt

E222 “EFATERAMEESEENCTIHMHRITSHE” TRFLRINEEZEREOSIENE

2023 2028 2033

223 “BEFAIRRAMEESERENCIHMEIRITSHE” TEFARMENERELE

P
] P a )
Engineering F




90

JTBEHE . AR RAER RS R RGN, TEAERT 2B i), Hosk—id R i A5 B B AR 2 J0 ki 2
AT R ARBIRBEA 2 ) BN GE Ty, A B R AT A TT R RE T e sk v S SR AR R AL
] DLk 2D B CARAT L BRI OC AT L POE AR BAS, I 7 POE AFEL Tl AL 7= i HERE

223 HEHEEERMMENEEESESMAHEITSH&E

SIEFEG AR (MMC) S5 RIIA T35, AR  NRITERS (LR URL 24 | S0, 9K R55)
MICHEAES R (B4R ) WsRIAT M & a3 (48, Bk, BE. HI%F) Pl Bibkl, M TL 50
Y4 )E, MMC AR ARRE . i, S, SIS F LGRS, EMSHR. EFET . #lib
S B E B A T R R R, TR 20 TR 80 ARAC, 3 SR PR R4 v 1 1 4 T
5 MMC. FKEWAE 1981 453 T MMC #F5%, FEFEZ A E R TREA G R3] TR ZN ], %400
ERTAL T3 S S Pl R R Br . DARSEARH B, X 75 24E 300~400 CIX IR MFTE, #E =i
SRR IR IO, HEBRRAET, L5 & S LR LA HT HAIFE 200 °C LA (R & A Pk R f
AL, SERERE SRR IR AL R AL, ILZS LR Z (6 ) 7075 4544 A ), HAE 200 CAl
300 °CHIPTRIHEE S SR 20 T A9 24 30% K 10%, ffi HG AT w5t ) BTSSR R i el o R
XoF M A2 R AT R R 20 Y 300~400 CHRFEIX [H], AR 4 MRAEHS i BE A g 24 P Rl 2R iR ok K 3l
11T R RS T R ZEBET . SEmafIRA% 2 4 i G R AT A

MK 48 S E R RE SR AT & A il A MMC B 28 iR i 2 4 A RE IR A 1k e EL AT S AT A T 1)
Mgz — . HAE e R R TR R R IR E M S AR T LR L, A A R A R, I
MRS BN, SRR SRLARRE M, I FLTE R T s g S £ i B I AR, R A v 1) SR U
REME R FH T R Mk ay, AR S AR IR M . in, 3& [ Enrique J. Lavernia 2514519 35% ({ARUM410)
TiC 4K ok 580 40 3L 42 B 300 °C R B M58 n] ik 220 MPa, W2 AE(HR N 100%, [H bl G5 AH &
MPE— 4, LT A Sl 1 25 T, WRORI S Z5 4R A AFF & 11X 54 AI250C fY i 3D 4TERER A
4x, H 300 CREPHIRE L 250 MPa, WiZEMiRh 9.5%, HETZA &M ;. S AFTED T 240 F /4%
TRERAS . 28 LPTA, MHTA SRR TR = IR T YR AP e ok Ak v i 2 M RER AL BT TR B
MMC A 238 i PR R AR R R . RE L IR, 30 S SR A ARs A, AT A4
BHOAFEEYE . SR, HRTEREEE A AR 300 CraiRhr s B 7E 250 MPa LAF, MRHB IR fealiss It
R EFEAR, RO, FERSIR T, FERIE /B H bR R AT LRI A A | A R A
B RGERFR, s KU TR SERDRL . IR ROEL . A REAE . R RR 2 D RE 4B A A RME
N —FhEREAL SRR RL, PRV 2 SUSER AT PR SRR LR E, B T ] ER R R MMC Y
Vit 5 il & B AR TS BRI 5 [ 0 S B AR A 2

2255 T “HIM IR N AR IR SRR S HE” TR AT L &R 2
E%, nTUAEH, FE-HERDWNEREZ, Hoeb LR A TF RS 8 el E R, %
TEHERN, PEMERAEEWERSE (K 224) , HAERZEMARITRZAE. EERH
REARI L, 14026 EIZ UM s F 2R FEZR RS, ZOBARMEATF . WK 226 KF,
] B A B MRS, ndb s R KA | BRI Tl R . rp R B 4 R AF 9 JIr 2 12y v o R
T [ R PR ) MMC BiE & . Ak D5 TS, JE8) i IE R 77 4 S il b A B W) R 1y R s TR A BR A
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#225 "HOSENMENEBESSMHRITSHE TERARGTZOERNEE~HER

ANHE  AFEWHE /% WEIE WSO /% G|

1 SRS 529 88.76 892 86.35 1.69
2 HA 24 4.03 23 2.23 0.96
3 R E| 23 3.86 53 5.13 2.30
4 eS| 9 151 56 5.42 6.22
5 E 4 0.67 1 0.10 0.25
6 % 2 0.34 2 0.19 1.00
7 ] 2 0.34 0 0.00 0.00
8 BTN 1 0.17 5 0.48 5.00
9 S| 1 0.17 4 0.39 4.00
10 TEL i 1 0.17 0 0.00 0.00

*226 ‘HOSERENEEBESSMHRITSHE ITRFREPZROERNEZ~HGE

RFE AFEBHOI/%  WEIE WEIEEH /% IS

1 JEntR R 7 1.17 39 3.78 5.57
2 MR Tl K2 7 1.17 16 1.55 2.29
3 b Rl B 4 Jm A ST 6 1.01 23 2.23 3.83
4 ToH T e 0 42 T il i A R 6 1.01 5 0.48 0.83
5 TR 5 0.84 35 3.39 7.00
6 KRBT R 5 0.84 1 1.06 2.20
7 GROC T h TR A BRA A 5 0.84 0 0.00 0.00
8 rP L ZS i e A AR B 4 0.67 46 4.45 11.50
9 VUL TR 4 0.67 23 2.23 5.75
10 W R 4 0.67 19 1.84 4.75

SFENLT RIS, A& EEPE TGS DTNV A Z PR ] T i MMC HA 5 5 i i e s o
RLGIRIERS

TAT 1) Rl PR IE ) MIMC 7 T s 25 5 B LB, SRR 5~10 44 B SR 2 I T R AR AU 4%
X MMC B2 Sl & HOR AR BTSRRI R, (BT IRZ M AR B SR E )
TERAHAFNEAR TR BT T, T MMC BB A ™ A H B A PR AN T oK, T — 2@ T bR
TR AV BRI JEE | 48 A el 2 A AR PR I IR | I 23 TR 4 MIMIC K S i T i 4 R 1A 3%
SEATI IR AR S . BT Ty Wit — PR B B R R e S (1812.25) o O W5
SZ LT O AR N BRI IRE T AR A ROREY) . SRR B AR SRR, AT ROV |
A MENE A Z2 REM R, IR RO RN Z RETH R G, S RHE . @ #
TURPRHEE N TR R 2 el 2 mp At . ik . RAet . Biied . 2ORBAREE SRR Y
YIBIVERE ALV RE, S, SRR, PSRRIy . FRImAs e . RS AT S R 5 H TR, A
AP T 2 #& R MMC o B TFAARFIRIT 1 U i -5 I THOR o 5168 MMC I T E RGBS,
TEBTZ, FE— AR AR R PSRN B 5 B 00 s e S b St v M1 R A 28 B 0 B AR S
PEATHE— BT, PRI IR A MMC 7 RO E A | SREEAS IS R FIRBE AR . @ BF5E
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m. ERSTIIRE

1.1 Top 12 TEMRAIBEAESHE

REN S0 L TR AN Top 12 TAEMFFERATHT WK 1.1.1, PAxE T REUURIHE R A HoR 5 TR |
BRAEOR S TR BRBTRRAHOR S TR . iR BoR 5 TR 4 e, Ho, oK R =4
ARBFFE”  “FET I FARRIRIHE I 20 boR” R ARG R R T RETR A A R AR S TR
G R AVRAEHE SR SRR AR A T A SO R RERT T R R IR L B AL
BobBEAR” J& TERAROR S TR, “REIRR IR BRI Ts”  “ET AT REM R R
TRIMAERL™ 7K 7 e Ak 2 MO R IE AR i T G PR AR 5 TR “ MR R G A - K -
JB G R T 2 JUERBUEIITTE” A GOK S R MR M ST R PR R A e e A R MR
AP B TR AEOR 5 TR

2017—2022 AFAWFFERT T A AIAZ DAE SCEAF ARG DL WL 1.1.2,

(1) BREEFHEZATAR

TR /K AR S HOARRAE A G IR A SE TUAL B AR M LR K o i o SRR EOR . H i T
KM 2% (s 92 Ffbaeon s ), il A A SO . BEIE ZE | SR IR R EE 2 HEE S P A
1975 4 Williams 5 555 Hh /K B SEAM R TEB LK, PR AT LT B2 A ] S0 DU B

&1.1.1 BBRSH IR Top 12 TIEARANG

TiERRALE e TN RIS IR FYHARE

1 K EAE ] A AR 455 13177 28.96 2020.8
B N R AR HE R R A 468 4 595 9.82 2019.9

B VR T 5o R RS AR A A I 77 36 2342 65.06 2020.3

4 IR G A - 7J<%— ?J%%fii%%?%ﬂrﬁ%ﬁ% i s S G

RIS

5 FEF AR REIR Y F ) Zon AR R 212 5174 24.41 2020.4
6 171 L RBAT 4 F i 282 75 243 266.82 2018.6
7 TZREMI T B8 O R REIT 5T 174 15 263 87.72 2018.4
8 TR TR Ak B A AR 387 3058 7.90 2020.0
9 BT N TR S T A 42 686 16.33 2019.4
10 TR I3 B4R fith 2 I AR FHASCAL 162 2 474 15.27 2019.9
1 TR K S 2 M2 I T R AR T ke 114 783 6.87 2019.7
12 B A ORISR 2 30 1309 43.63 2020.0

TE: HIORIREAE =28, MRS . L3R4 . BURisH & ©X R4, B9 3. 4. 12 MEURZHATTT, HARAEeR
TEA I o
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REMR S W T 32

*1.1.2 gERSH UL TREWE Top 12 TIREARIGEFIIERERE

TrERRENE 2017 2018 2019 2020 2021 2022
1 TR B S AR 19 31 32 55 108 210
2 SR T TR M e YRR SR A 56 68 66 74 97 107
3 RER B 5o SR AR s A I Ty 1 1 0 7 11 14 3
g, ERERITEAH - K- RGN ZRE y 9 9 . 5 g

Wi AL 5T
5 BT Al FHAE RIS ) 2 e iR 13 16 23 48 44 68
6 1o LR 42 e LT 55 92 60 57 17 1
7 T REH S L2 BR R MO A B RERIF ST 52 46 44 21 7 4
8 TR U PR b AL A AR 55 42 51 58 71 110
9 BT N TR Re B o e T s 5 1 5 8 4 9 10
10 K 7 2R it 2 A R FIASCR 12 28 29 32 24 37
1 TEPERK S 2 )2 ST A A B RO e 16 20 1 25 21 21
12 LA R R R 5 A 2 1 3 6 7 10 3

BRE, —RETHAAN TRME KA, FEESR S E2m T FIAGEBREA S Rk
JEAETTE, R AT SR RV ST AR N Y e o T ERTAR A T I K B A &, R A B
PSR — | S F T, FEBABAAS I AOR A B R A B Y. 258 T AR 2 i /K B
TR, i K SOB S BRI o R HE R K h B 28 B ES 1- DUUE T3 ) 2= A AR T A K B
T, AR K 5 R RIS S — O A, TR IR RN ZE R 2SR A TR S g, 51
KK VRSB R ES TR i, MR K 7R RIA SCBL T eiRfbad /2 . JCRl . . Jeaish
REFEAYTEE /K ELHEH & K B A BOR A &, F B s U 1 XUH 35 m] FAE RRIRUR HH — T /K & Re sk ™
YA BRB PSAHE Pl

(2) BEANBTH S EBSHIA

AR IR AR AR IR R AR AR T IS R, TS AT RESC IR AT AL R A T R AR R A, FE R
L5 B B R S R R A A T R A RS, B RGO R B ek i O = —
1R GEAE R re e Bk TR AR GRS 7RG e SRS BRI 5 PSR AR D) R 1, B R s 1510
K, N TERENEN . FEB MR R, 5 AR IR SRR TR R % T S
TRPEMRE . FL UL B NG G Sk SeRp PR TSN SR8 | TSR MG 0 v TR AR A o T
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2(39%) (F1.212) , SUSAVELINE 32, BIOR], LE A 22 E FELerh EFRAE (B 1.27) ,
U Z IR G VERPSE AR P ZE UK . TR EBERE . m s B TR RS M m Rz E (1#1.2.8) .

Aok 5~10 4FN, BEIE BT IR IR SR AR ARSI Jr il ok — RN B R SRS (18 1.2.9) o misrBeg
2T A5 A 1) g B (R SRS 0 0 DR AR LRI RE 7, A 22 VR A i & R T AR I N . HLE 2
> FITRBE 2 S B 3 ok A s A e TR BB 0 40, BRI TR EE . Iedh, BhF 55l o il A Bl
T G b R G R AE AL RS SR I, AR AR A A HERR . R AR 2 S SR AR B
BRI BRI HT I RCE . X IEA OSBRI | e R4S B S AR AR AT vh A CEEE T, KR
TR BB R . "THRESE A R | S WA ARG UG A B AR AR, Bl X bk SR I R Wi 2, B VR
GRS SAG AR AN T 12 A PR SOR SEIN) z, ARSRS R R R A MR E  2 A TR




Yu-s amms

#1.29 “BERERERMGEHENTTE TEARANETROICNEE~HER

e E B3l 1% [ ELETON RBIOWEIUR  FYHARF

1 ] 35 97.22 2330 66.57 2020.3
2 SO 3 8.33 193 64.33 2020.7
3 % 2 5.56 398 199.00 2019.5
4 ] 2 5.56 54 27.00 2020.0
5 TR 2 5.56 47 23.50 2020.5
6 B 1 2.78 20 20.00 2020.0
7 B 1 2.78 15 15.00 2021.0

#1.210 “BERBRERMGEHANITE" TRARIEPRIEXNEE~HIME

#H o eXHh /% WEIHUR RIS BIR  FIIHRRE

1 DK 13 36.11 1153 88.69 2020.1
2 hERE B 6 16.67 432 72.00 2019.2
3 TS MR KA 4 11.11 312 78.00 2020.8
4 MR (R B TR 3 8.33 256 85.33 2020.3
5 TR 3 8.33 179 59.67 2021.0
6 LN 2 5.56 398 199.00 2019.5
7 SRIES PO N 2 5.56 138 69.00 2020.0
8 [ipreiibNez 2 5.56 75 37.50 2021.0
9 FHEFE R 2 5.56 63 31.50 2021.0
10 e mT IR 2 2 5.56 28 14.00 2021.0

x®1.211 “BERERRERKGTANSE TEMARIEPES OeXNEEEHER
Fs ESES HES MBI EL BES B CIE LA 1% Fi95E5 15

1 HE 777 67.80 2021.3

2 S| 82 7.16 2021.1

3 B 42 3.66 2021.3

4 e 41 3.58 2021.1

5 i 38 3.32 2021.0

6 IEN 35 3.05 2021.3

7 B[ 34 2.97 2021.3

8 faf 2 27 2.36 2020.7

9 E1)iy 26 2.27 2021.5

10 %HE 25 2.18 2020.7
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#1212 “BeRBRFERAGTUAGNTGE" TRRMRANESHES B OIE XN EZEFHIE

HAS i LW e 185 e STECA 1% S5%23)iE k=
DR 125 26.54 2021.1
T ERERE 116 24.63 2021.2
PoZ TR 39 8.28 2021.1
] KA 31 6.58 2021.4
M E B TR R 30 6.37 2021.1
iR 27 5.73 2021.2
PEdb Tk k2 23 4.88 2021.1
FHEFERY 23 4.88 2021.1
e LR K 20 4.25 2021.2
rIE Ry N AN 19 4.03 2021.2
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1.24 RARGERM - K - NREITRET S REHREWTTR

HIRAR G A AR - oK - T E IR T 2 RO W DT T i ABE A -5 S BRI A LA P B0 T 2T
W, X —SURIBTIE B R IR AR G P AR - JK = TIRBEAT TR s AR BT R A
PR MR ARG . fEid 2 LH4E, BEEBUERSY . THERE I FBUE BRI D, X — TR T
HRIE

R R G AR - K - TG R AW R D s T LA M) 20 HiE20 80 4FAQ. Fed), Fsed 24k
TEA— RO R SER RS |-, PRTHIARGE P | ) KRR R Z MR . BEE LR
TRHLEORR R E, ZRESR . BAUTEZER RN, MEAROTTE# RENS T A i s A R G £
MM AT N, Ak, BEE DRGSO BT, 2 RUEWRBHUOTTE EmZ 2 s, LR
T IS DR ABETT v 8 A TR AL

MR RGN = TK = TIREAT R HUAARETT A SR I TR . S8 240 RO BEAN AL e
A BT RRE R T A e, D BEIRIR Y. S35, MUIARGE RS A WA T O 5 L R K AT TR
WUIRSG, HAHSCAITFERS T 1R 7K B IS R M o 3 T Bl HAS H 0 S

2 REWrBHUDT TG LU T ILA T s O RO B2 0 R i 8 RO, IR AR AR S
INERE AT K T AHEAEFIBLE] @ R G SCIAT B, S0k 22 DA ZE R RS SR TR 5
@ TFR BRI TR, $& T2 REBSUATTHRREER . @ SEmf W AEo R A HOR BN, Bt
PRI HRE L

“HIR RGN - 0K - TR AR T 2 USRI TS TR AT TR OB SO 225 H
ZOETE . REFPRAMIE (F£1.213, K 1.2.10) ; ZOESCHHEY S RTRHLA N PY LB TR,
WAL AR TR IR R (£ 1.2.14) , XWUFHMEARZEGE (K 1.2.11) o g0
BHEAERT A E R E L SEREFRRKRIE (3% 1.2.15) o Ji5 18200 SCECHEA SERT I HLRG 2
Ref, PGB RS . MR E TR R TR ER 7 (£ 1.2.16) o

WA LA AR —IK - IR G AR T 2 W RIS TR FERITI 9 A R AR AN 1.2.12 7
ERMR DTS O mofE R, ARRBODFSOR T B RS AN AR AR, G4 S v B o ) B
SR FLBREE R R ST R R A, SR A B T S S DR R G B S — K - TR ST
@ MG RHOMATTE, 5 S A ] RO RIS [l B R 2 R ORS00, RFE A AR K JIAREARH
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XTHFARGEA A WIBU T RN s O BURIKSIEL, FEE MBI K JE, ARAIBAUDT TN B2 5
SCBR I, TSR e AL SR, S R AT R A AT AR

AR 5~10 4FRY R G F ERARE LI T P I . —RZYHGIG, AMOSER K - TG, B4
AT WHEZA YR EAER], S AT R G A B R R ERETT SN,
BEE TR RE AR T, ARR BRI SO OIS PERETHAR, RRLILEORT AN . SEA2 %, LIS e e Tl

£1.213 “WHRRFEAH - K- DIBEIETSREMEENAR" TEMRIGETPZOIEXXNFEEFHER
e STEL B L /% HEIBUR BEWEIEUR FEHHRE
1 i 11 100.00 379 34.45 2021.5
2 eS| 4 36.36 118 29.50 2021.2
3 TR 1 9.09 65 65.00 2022.0
=E
HE

.iﬁjcﬂmz

E1.210 “WHRRFEAHR-K-DHBEETETSREMBEEIAR" LTEARINGEZEREDNEIEME
®1.2.14 “WRRGREEHR - K- DREIETSRENREURAR TREMARNEPZOICNNEEF~ TG
BEXE el 1% W IR REWSBUR  FHARE
1 PO 3R TR 8 72.73 348 43.50 2021.4
2 HrE AR 5 45.45 221 44.20 2021.4
3 BHEBHL T K2 4 36.36 156 39.00 2021.2
4 TR 4 36.36 118 29.50 2021.2
5 TR TR 2 4 36.36 42 10.50 2021.5
6 P X PNES 1 9.09 65 65.00 2022.0
7 % Tl A5 b FRAF 7 1 9.09 49 49.00 2021.0
8 IR FNES 1 9.09 49 49.00 2021.0
9 VUL R 1 9.09 43 43.00 2021.0

10 RN TR B 1 9.09 23 23.00 2021.0
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HEFIKE

#1.215 “WRERFEGR - K- NDBESIETFSRENEEIAR" TEARINETIES R OIEXHEE~HER

A LW &5 1 e SZEE ) /% S52)i k=
1 GRS 190 84.07 2021.9
2 ESE| 16 7.08 2021.8
3 R 8 3.54 2021.8
4 2 3 1.33 2022.0
5 b [ 2 0.88 2022.0
6 EEN 2 0.88 2022.0
7 i 1 0.44 2021.0
8 ez 1 0.44 2021.0
9 EpE 1 0.44 2021.0
10 i A 1 0.44 2022.0
#1216 “WHARFEEHR - K- DREEIETSREWNREUAR" TRMRANESES BOIEXHEZ = HIE
FS MAg HE5 e 3 E &5 1 Oe 3Ll /% S5%23)i k=
1 SR N 55 28.21 2021.8
2 PULIR TR 30 15.38 2021.8
3 T TR 2 22 11.28 2021.7
4 LRI TR 15 7.69 2021.9
5 R 14 7.18 2021.7
6 PULRHR 12 6.15 2021.9
7 E/ NS 1 5.64 2021.9
8 TR TR =BT 11 5.64 2021.6
9 INARFHE KA 11 5.64 2021.9
10 YlIPNES 8 4.10 2022.0
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e FABOEENESH, LRSI EASER AR AR E S
SR RAE HUREFBASERIIA k- NEBEITH

. NEINEZ I ENE SOk - 21| -
manmws il TR TEMREZEN R
s BATIR LR HREME AT HEE T
FRAR

E1.2.12 “MAREEGHR-K-DHBESIRETSREMZEIAR" TEARIIGNARIEL

AR R GER A B AT
HuFRBEAE O — Rl I FREE T RE R 20, BAT BRI 1o 2 JOSBHUMTTEA B T 5 4 i B
BRI 3 A | AL LA BT RS A A7 2, 300t T4 ey AR RETT A R0 | R B R AU B A B R
Ak, ZREBAUD A AR . JFR RSB AT Z N . AT RS R, B
AT LAHE B B A R G WA T, AR TR, BRIRA R . AN, B AT IR T A RE S
HRK . MRS RAR AT, LR AR S AR REUE AR & T DT S it

2 IRFREE
21 Top 12 IREALEIGERBREE

REVR S50 ) T ARG A HI ) Top 12 TAIF R AT ILER 2.0.1, W T REIEA A R AR R 5 T
BRFEEAR S TR, M IERABoR S TR o RAEOR S TR 4 8, o, “ghiim s s
HLCE ORI RIS AU RERR” R R 3 0 RE T L I 19 22 4is A T 5 W s BeR”
JETREIEAA TR RAR S TR, PSRRI A Y . AL RGN " RS
FE RS URIBITER”  “HaREHI A - TG HAR” J8 TERFAEOR S TR, Mk E
TR BEAR” BT IR 2 B bR B e S R AR (5 Xl SR SRR R B T
MR FERRRAROR S TR, MRS R R G7 TUA RO G KACE IR 4
AR” BT TR IR BEE TR 2 TR TR AR 5 TR

B TF LRI B (% OB FITE 2017—2022 AR R A TTIE I L3 2.1.2,

(1) hhEMbPIERT BE R EEREA

i (B AR TR ) e TR EhaSE s TR MRE R e g . LI B4 A, BiA B
3 B A FE T F R 24 60 438, SRR ZE AN FERT 9 20 £, SCEL Il P seE, BEUSR R
SN SR, RERIENTTgEESR, LRGSR sy e A T B SE R, BOR
TE 15 5380 PN 70 1 FL T S B 1Y 80% ., AR, BRI T B A& HBH 14 R i 3h 1wt Ak, PRsess 8 I fit
TORAATAR (8) , BEMOMEEPERE RO 5 | R LR, 8 B R SRR oM AT R A bR 72t 72
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*2.1.1 BERSH A TREE Top 12 TIEF KNG

TEFFRELE SIFEE FHWEIE FEATE
1 EIPALRINPASE SV IWSSESLIEF N 464 15 925 34.32 2018.5
2 POESRIVEIRIEY) . BRI AEER I 312 507 1.62 2019.9
3 b T AR B I e R 342 5472 16.00 2018.5
4 BRI R REAL BRI & 275 618 2.25 2020.4
5 I AR S IAB LA REH A 1616 2558 1.58 2020.1
6 R IR R REIC HL I 22 4B A T 5 R BOR 109 3137 28.78 2019.0
7 R AT R Dy iUiis T 55 143 216 1.51 2020.0
8 RETI A — Tk RS AR 142 181 1.27 2019.8
9 FETURBE S 2] 1 b R B 3 B v B AR 336 4714 14.03 2019.1
10 e St S BB PR B R T 872 497 0.57 2020.3
1 TUEAEZIOT- B KA RE HEH AR 392 8076 20.60 2018.6
12 SRR T R0 R BB B PR e 7 178 1930 10.84 2019.8

TE: 75 1, 30 6. 9~12 WEIHZHATT, F5 2. 5. 7~8 ALFIAHIT, 75 4 WEIHZI & LRBAHIT.

x2.1.2 seRSTWITEME Top 12 TERFRRIERFZOEFLTFE

Fs TEFREE 2017 2018 2019 2020 2021 2022
1 EIPALERIAVSESCIDAEE B2 AN 136 119 96 73 39 1
2 PSSR IREL R EALY) . BRI IR S AEER I 43 32 54 49 65 69
3 b TE 2 4 32 T T I 4R RO 92 94 70 56 26 4
4 BRI R REAL PR 5 9 31 40 36 71 88
5 I At A S LA REF A 178 210 219 225 319 465
6 R SR Sl R e HL M B 2 2B T 5 I ER 22 21 24 21 18 3
7 RARCEIC R D3 URIs T T 925 14 18 25 21 27 38
8 FEREHI & — Tl R A G HAR 24 21 17 15 26 39
9 FETUREE S 2] 2 A A 3 B v FH B R 51 68 86 70 56 5
10 e bt TR PR B MU 266 8 0 51 101 82 176 237 225
1 TUAEEIOT- B KA IR HH AR 104 84 103 52 47 2
12 SRR T R BRI B B RN £ 18 15 22 58 64 1

PR IRI SV RELR , PRI RITAE ST o & BRI 322807 ) 2 B RETRL I R G BRI AL se s B
AMEAD RIS BRI SE AR AR i . SOBRRTRE . BGES5T] . LR SRR B (SEN) o AR, PRITKRE
A RME LA U0 EL 2 BB R 25 (R B AR A R R S ST, I ZORE X 3 — 2B BR 14 3l 1“2 00 A SR m %
RIATH AN, FEMRHEOCT, R “WRIATEE CBh) 7 By “Ja4pri (f) 7, i LIt shRefb SEI
FRER— RGN PRI AT (B ) A e) . SN e B RT3, AN REANIE A Dk 453 o A A

P i
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S| K By e A ),y PR FE X H i A A A BRI EL AT AR R PR E R BT BRSOk T AR A
1) T LR

(2) RIS BRRTE LY. TADZRBIRERN A

B O 28 I DO RDE XA P B R RN 4 TR R RS . IR b IE 2R R R 4 Jm k. Ak
PRI, X IR} AL R A B e B L

SRR A TR . BVBREEAN, LB S iR o 3 AR AR i AT L A R K . PR
Y4 SR IR AN B AR E BRI . — . @R HIE T2, &JakS Tk A
(SrE 4 E U F Pu) RESE T AF L ELEERC & AL 7 B Rt A — IR RIREMIE IR R e . &R IR &
FEAEPTE U-Zr Ga M U-Pu-Zr 54 . SR MEHE R i U-10Zr 19 —J0H 4 8 U-Pu-10Zr i) =JTH &4
AR & TR IREL I AR T R AL R (MA) BN AR

TR PR ZU L R R R AL TR B IEAE T & 18 BRI 20, UPUN 1 UPUC 8R4 %5 1 L A1k
Prikkh i, REAATE R MG A LE . RIS BT ) . BRI ERE . OF B S BRI e B
AR A

FEbs O 2 EZIFR T A2 . Rt 2 fn . S5 el P W, B AR EHR Y
FHIE R Z ALY A BRI Ao BRIl dE (B MOX LAISM ) #REHERRIR & ALk (MNUP)
VER AR PSRRI Z — . EPEEAYIRER Pt FBTR SRITIRILY (Pu, U) CHREL

(3) HESHEEEHNERY HFAR

b T T 0 2 SR Y 1A S e — SR EE A, RIS A R ) (B ) 2E(EHE TR
(77 o AT X AE X R o 5 AR 0 B (B T 08T, TR RIS BRI SE . 0 A AR R A A
SEHERP R W E Bk —

FE /M0 E T AR TR E R R R, SRR RN, SRR NS R AR ™ i S 0 1l 1
FAAL, MHEREEELT 5 pGal', HEEAAEEIXRE] 30 pGal, fE4k# J5iH kK¥E T E KM, MA59R 2
B 1 ) 32 AR A o EA 0 1 5 8 i T S 48 R B SR KOS, A B B = AR AR /N T,
FE AL TR TV R, &k T — o i 46 % 55 ) ORI Ty B FEAR, 4% 55 07 {30 it R SR 3R 3] 4.2~
44.0 pGal/Hz'?, =3 Bp AT M 2] 170 E B B S, BB RN, TR 5 03U R
— R T B, O R A A SR F) 10 uGal, ETE R EL TR A N AR R R R T4
SHOMERS, 5 R BEASGA TG BR BE A 2 | A S BBOSCR A A 55 (R, LS T T s 2 R A kAR

FBRFSE T A ALAE /N AR A B D T4 %o E AN R A L B RS A A B R A, SRR
JET . BOREA ARG EAR, SRR EG =0 IR B A R A PSR S R

(4) MBI KD HEFE

AT LB e AL R & 25l SR AE B A L BOREE . A s kb . B aefbihEF
BEIREE, S LR A T A MR T & — AL, YRR — I S R R R A A A, KRB
N TR REAE B AR 5 A< Tl i 85 Bl & O BB i 2R A% . [ AN AT R Re Ak U IR) °F- 15
WO, sehd . e DU, s BEAW. BP. Tfhe . RJE Sl AT R Re1L-T- S IR, SR,

1 1pGal=10° m/s?,
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ATl B AR S AR AR, Tl P39 HT, A7 Ad TR0 fh i B e AL B B
Hh LA I R AR R M RS m B BT R B =7 6, A e TR A R A R 3 A e =7
V-1, v RN A Il A AT BRZS m R AR TT A b F] T AR PREE Rl Db i) TARIR R, & MU B B R
HEAR K AT 8 5 T Ah o T 1AL S N TR REROR RS U RIS i TR — Rk i |
BRI L it el Bdudtss. L RBHREEMR0E . Tk B fesoR
R L FHRA LA &, MBI A ed B Ecy e, Asife. B LIRS, SCalh<#)
HIT R 2 GURIME . RRABEMRA_ LSRRI R TARR, S TARRCR, Sl a G R,
I AT BT TRV REAL A, R S B TR 2 4

(5) KB RMAERE R AAUAE GE R AR

fitt TR S FABUMAE REBA IS — L T AL B 18 FAR I Al AL B RE B AP ROR , T ABOR IR B Y
F RS RE R RO I RS 2 LA A, R RER S . MO ORI . SR Rerm . AR iR,
SEHESN IR AN AR T AEIRSR (U RY | A LB REIR h ERBO TR A ) REE B CHEBOR . A EOR G5 TAA
fit B ARSI At R, DU AR BEB A0 ol T2 2= </ SRR RE . Wi =S <) ALk Aif e
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EELRTT A RS MG B ROERE S HLH R Tk BRI B = PR B AY 3 Bl 4
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AR E3hiit Sl s ; @ RKE)Zim, 5 3D fTEISE M HEORMNEE &, WA BIH HAR T M
A LRI S 3 2 O ARG, K AEIA AR RE R E R Z iR 1) R GE . TRk R G
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e, st iiAl . BEIEERIEOR, SEBUORBR AR A BC R R ST L B L R R AR T TR fE 1L
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GTIRRE T A 0 OB T8 15 R0 25 22 4 5 B RA PR AP AL 5 8 REIC i B 47 28 VBN 5 87 28k A
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AEMCHL W PR3 S 4 R

(7) BB FDRIUMIEITRR
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sty BERAASETE . BB | AL B A PERAIE | SE S SRR A SR B ROR A
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TESRIHE BRI 42 25 U0 H

FEERVE BB =05 T, I KA EE /K e ACR-700, i Cu-Cl #fbAR GG IRHI &0 8 A
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(9) BT REZINHELIEMRERNARA

M BRBE 7 AN BE PR AT IE FE B R BE 7 ST SR AT T ARAT WYL B, BETIRIE 7 ) B M RR A R BOR T BB
i e 25 K S B R AR 1) B Bl >0 50, B L AR ORI SO R AR R TR .
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AR SR AR, RN TEREERE ) i 5 RAMEIT, (BAEBRERORIR R B H sk 3507
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Difgft SEI W] AR N A e (4 JES, SCBls) . 24 Aliibribd T, AU T
mm g | & BRI, i H AT SEELR T 100% mfey RS, TEGUBRBTER (44 ) AT BHAS 20 ) Bt FE A PR 2
SETRFEFAR K JEEH
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2 S| 144 31.03 6 002 37.69 41.68
3 H A 37 7.97 1481 9.30 40.03
4 i 5] 34 7.33 1448 9.09 4259
5 IEN 9 1.94 329 2.07 36.56
6 f ] 9 1.94 321 2.02 35.67
7 B 6 1.29 194 1.22 32.33
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1 HTEA A BRA ] 37 7.97 1738 10.91 46.97
2 —AEHFAH 21 453 912 5.73 43.43
3 B2 Ay Sei| 19 4.09 850 5.34 44.74
4 BAHARAH 19 4.09 658 413 34.63
5 i AT 18 3.88 693 4.35 38.50
6 LG b2\ H] 10 2.16 425 2.67 42.50
7 THHER 10 2.16 356 2.24 35.60
8 RZ AR A RR A 8 1.72 361 2.27 45.12
9 THERMCUHTRE IR B A PR ] 8 1.72 235 1.48 29.38
10 T PATE] 8 1.72 227 1.43 28.38
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HABRN B . BRI A RRE S . HIxEfRI s, S50 T AR AP asfett, &M%
BHLRUEAZRE ST, REIERE, HPHMEREHaE I B BRI fb i ReL, hIR)E TRIERRL, 544k
YRR L, AR B S L S FE R RS A A PR 8] . &SRR HEE B R B o) — MR,
BIFE A5 L i LA B SRR R B R, OB AT AR SEABF T AN TS Y 2050) . 5 EL4 IR BRI R i FAAR
THESMREMEERAYEOR ;. IG5 5 . AR, JRALBE T 2008, IR B B2yt . IRIARE(ITS
SURYPRRRAR/N R4 TR IR R B 25 IR PR S T A . SR B 57 5 5K S0 50 & 7F 1984—1994 4 [H] T
BT ITF LRI — LY s SEEZRBEIRA RILE 2006 A AT HEH TATIEAE S, ATk AT TRIAFERE
A, ATRMiTh —238 FEHE N SCER RO FIAEBE; 2012 4F, HRE B RPT A X BE 5 T Y B SRR R g
TRIERG 8, TR APt . SRR AR | JEAREE, Jedb R R R S R b 5 AR )
TAIFHA TR =T, SCBR ) kA SRR . AP b, P E A 65 MW 119 v ] S0
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WAL, VR G m RO, FIRTSCIR R . BEAEAE AR = A TRE; AR A Bt T a A A
BREHGIE T 25— SO HERURRT A Bt Rk T, SEEt P =G ER T 2 — 4k

F 2235 T PSRRI R R . BRACIAZ IR AR T TR R E O B A
M ER, TUEH, HEAR = EZE R E . BARMSEE, Hrpeb E A TF R BT & 1
EER. &EE=BEER M OAEE. WK 224 KF, TEEHIHIEITBEA T REMLTH . NE
BN SERE ,, BARelEA RS EA R Sl A AT . hERS B 5 %S
BEABRA R Z A GE (Kl 2.24)

U S SRR AR . RACIAZ IR SRR T TR TT R R ) K R B R 2.2.5 i, 4
JEBRRH K B AR AR U-Zr A EMHlEE AR M T2, Wi 2030 4FR7 58K U-Zr &4 & B IRR LY 56
HRZ 0, BAFEILF] 150 GWAItHM . Xof TPl K LA Se it HERRRHI & S B AR R AUk . ik . U-Pu-
Zr, U-Pu-Am-Zr &4 5 et BRI &, 7E 2033 AFRTZEME il T2 KOG AR, A ek 4R (Lo sk ik
HIRRBL S5 H R R

%223 “HESEREFIEM . ROCDRIRRIRERNAE" TRFRAPROEFNEEHER

RNIFELLH /% EE WEIHLLB /1% TIPS

1 i 162 51.92 237 46.75 1.46
2 HA 47 15.06 28 5.52 0.60
3 %[ 39 12.50 196 38.66 5.03
4 G| 26 8.33 10 1.97 0.38
5 HE W 23 7.37 9 1.78 0.39
6 Fifp it 4 1.28 16 3.16 4.00
7 | 3 0.96 4 0.79 1.33
8 IEN 1 0.32 3 0.59 3.00
9 EwNil 1 0.32 2 0.39 2.00
10 I 1 0.32 1 0.20 1.00
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2 AR B A FR A 19 6.09 30 5.92 1.58
3 AT 18 5.77 13 2.56 0.72
4 i T REAF A B 18 5.77 7 1.38 0.39
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9 BRI AR 5 8 2.56 16 3.16 2.00
10 RZ R ABRAF 8 2.56 5 0.99 0.62
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[l Ah b i I EOR AR E R AR, B TR AR, 32 E LaCoste Romberg 2 /) A& K
Scientrex 2\ ) 1Az 7 H i 4 2 H T 8 /740, Scientrex 4\ ] B HB T X E 4 kSRR 6 {——CG-6, H
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[, TS50 120 7450 87 £, (5 H 4351k 35.00% F1 25.44%, At FE 5094 F 5 R T 12.00%;
Hrr, REELHG Bdmm (2419) , #515Glik 44.21%, Hf EFIGE E R4 B0 5 50 17.40%
111.90% , HoAh [ GEAR S A1) L85 15 EA135 /T 10.00%; 9% [ 9 P-4 5 | 8 = ( 20.25 ) (£ 2.2.5) .
TERZD TR EZ = AL (3% 2.2.6) i, 9 CRFHEATR (12) | TDK BRaX stk Fn S R it il i £
I EABRAF (%4 9) =% £ Hyperfine Research 23 &l 9% 51 5 el Fx = (5.39% ) . “FX4%k 51 ¥idw
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RNFFELHI /% e WEIEELH /% IS 2

1 EgE| 120 35.09 2419 44.21 20.16
2 i 87 25.44 952 17.40 10.94
3 T 40 11.70 651 11.90 16.27
4 HA 32 9.36 520 9.50 16.25
5 LS| 12 3.51 156 2.85 13.00
6 JIE PN 11 3.22 212 3.87 19.27
7 Hii+ 9 2.63 142 2.60 15.78
8 S| 8 2.34 126 2.30 15.75
9 faf 24 6 1.75 69 1.26 11.50
10 B[] 4 1.17 81 1.48 20.25
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TGt i) i R0 T () L 8 R FE R BRSPS BE R e R PEAR I g T S s — AR
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PEIT 55, SRS RE Sy | BORSEAT PSR B AR | X S e [ 7 W U522 4 BLAT TS B S5 s 3 3 o

e 3 T 0 R BORTE P B IR A | SRl S A U BAT T R R e R (K 2.2.7)
RH 5~10 4F, AR F iR BT i) e S A 14 3 TR b B2 o4 %) i 1 A 1 T AT L K ) B
JVBEHIEE | T ELEAR AT 19 3D IE R A BRI, TP | O AR 4 i R T ik
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2 TDK #hxlsstt 9 2.63 152 2.78 16.89
3 BMARR R A T A R A 9 2.63 132 2.41 14.67
4 R R 8 2.34 94 1.72 11.75
5 HIRE TR G A IR A ) 7 2.05 138 2.52 19.71
6 e AR RE PR R 552 7 5 1.46 59 1.08 11.80
7 BTl far 22 Tl & 1A 5 1.46 44 0.80 8.80
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7 E1)iy 5 1.82 0 0.00 0.00
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10 i 1 0.36 6 0.97 6.00
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4 b E A RS SR A IR A 8 291 8 1.29 1.00
5 o E B A BR A 7 2.55 36 5.83 5.14
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7 Hrfe DURR 24 F) 6 2.18 27 437 4.50
8 b ] VA A R AT AT BR A ) 5 1.82 4 0.65 0.80
9 FOEH T R 4 1.45 9 1.46 2.25
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PR BRI AY , SCITEA R A PR EE S5 AF T S5 Bt SV RE ARSI 1 . JF I EE T N TR e 4544
PN B RE TN GY ,  SE XTI 235143 1 B R B R AT i () P BB TI0N ,  Xo) T AR 44 4 7 i ] MDA 1)
Diete . 2tk alaEtE . et A EEE L, FEMR I © S50k 1 Wk
R WEIe; Q AR @ REAS: [ B EL SRl G s @ BT AL 7 Bk i a5 M Ok FE 7 ;. @ %k
PEIR S LS PERE TN 71k & W3S B Rl & 1S5 FPERE TR AL . SRk 322 R SR A E TR 25 AR
S RBAERRIZW RS, $RTHESB BRI ERE OB B A vT S Re ik . 2 Akt . MERMESE T IR R
T A PR B SRR IR Sl A AR ST A RS A R 0l B R O AR f) TR

F®1.1.1 KR KFSEFIREME Top 10 TRHARANG

TFEAFRELE BOEXE  WEBIR  BHESBRR  FISLRE
1 BT N TR RERY AR5 050 S M RE Tl 54 3616 66.96 2020.6
2 ST BB R AR T vk S R 45 2229 49.53 2020.0
3 AL 5T B I 25 030 A1 5 R RE AL PE A 109 6 081 55.79 2019.6
4 (ERCEEE . BUE SIS TRMERREA . IR Rk 25 852 34.08 2019.9
5 S5t 5 TR AP BITE 37 1456 39.35 2020.8
6 Wl 508 5 BRI L W TR AL 73 3012 41.26 2020.0
7 bR BEIR A — KT — A=A P IRE E K nT R A 72 5307 73.71 2020.1
8 B2 AT o P 2 R A T N PR 2 )AL 16 681 42.56 2020.3
9 T 7K ZR GEN R AR T RGPt 5 LA 17 816 48.00 2019.4
10 155 7 HERIE % H AR AR AGHI 151 14 846 98.32 2020.2
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®1.1.2 AR, KASEFIRETE Top 10 TIRARBHIGEFROIEIRFRE

TEHRRELE 2017 2018 2019 2020 2021 2022
1 BT N TR RER 2R 0 00 S P RE Tl 1 3 8 9 19 14
2 38T SR AR i SR 5 5 8 6 11 10
3 LR 0 B I 23 A1 5 R RE AT A 17 18 14 21 22 17
4 FEREREE . BB S TR . PR Rk 3 3 6 2 4 7
5 455 TR R G A di K Bk 1 2 5 6 4 19
6 S ARG AP ve o A A g L 1 1 2 1 6 2
7 H KB — KT — A= 2 PR 7 K AT R A 11 5 9 10 14 23
8 B A I S e ) 2 EE SR T A PR 2 [ Ak 1 0 3 4 5 3
9 I T 7K FR G0 IR A U R3] 5 BELA 5 4 6 5 1 4
10 [ =S el e L A=t Rl 11 15 18 38 29 40

M 2017 4E 5 2022 4, BB SCRIECH 54, #E5 KN 3616, REXHES MK N 66.96,

(2) WEHEHPORR T ESRHA

I R A T 1 SRR B R R AR HE A SR W S kT SRR A S A, R RIsHE R ik
IE % NFAPN S DO PN S DR e N TR e e A DY (R I RS e G e 0 e s 23 0 s
46 © BEAIIX A REFE AR AL @ Wik B AR T 3k i i Bk T H; @ ]
BT s R 5 SRR SIS H AR, @ GIEARFIZETY | AR AR 3k i B 2 2R 1 e
WHEE AR BT, AR R R IE RS T REBOR . BTRBIRER | M3 E BB E L BN S AT
RERARSE 2R, fEdF IR T B2 R Sl b R Rl G, TFRECT - 6 31T 2 A4, . o R A
R, AN T AT RS ML . M 2017 EE 2022 4, BLDISSCREECH 45, ®iEIARCh 2 229, S
FIes IR 49.53,

(3) BB R R EEN 0 SEELTEE

7R b o 7 2 i S — b T 9 S O R R — i 2 ek A R T B b B K R
o AT B — MU E R T U E A S W AN E M L 2RI E A AR 0 B A A HL
DA Rt =0 BRI B RSN o AR, L v T Ak sk A 3R ) o Vg S DX TR A T s 2 8 o
PEEE, BRI E BB Ik, R E N AT R T o v TN B A Hh T R Y
B2 20 A0 1R BE VTG L ¢ 3 KUK, SR PR BE T AR 2 4 | 2 P RN T Rk I 1 O B . 1 B 5% 7 Il 466
© B2 KT M TR FEERT 25 B B R SR e H 0 s ) Mot I 3 A% B R L3 4 AR v AL AL
B 1A AL () T I B A B XU PEAS 5 B4 5 A A T ik s @ 88 R RUBE A8 Ml J5i 9 35 ik 1) i
A W T | SRR AL PEAL 5 B P e SR R o AR TR TR R ATE T AR B 9 R s A A 1A
JAEHLIRII , IFAE ML EEA T fl A 22 U5 BCHE R R A0k TR0 b 5T ¢ 35 A Y R SR A L TRV AE I XU 5
S, [ R A R AR 0% 1T 9 B S W R T R S, b A R B T R
AEAL KU IEAL R # e IR 2R o DA 2017 4E 2 2022 4F, #0018 CRS %0 109, #5 4k 6 081, ity
BT AR R 55.79,




130

(4) ZERER. EESHH TEMERD. TN RKT ’#

FERCE B . BB AL TRMEREIE . TR AR ey, e R AT S T S s (UnTE S . Bk
PERUE RN AE ), R RN BOR LR G VEAG ik, X AR BRAR O HE AT 52 A Wl . P4k R g
DA AT AR 4 A T 14 4 1) 36 %% A0 Az i 7 SR AR AT 0 B R S R, DT 4R v A e Al it 1 A Ak
ISR ME R AT RR e, DLE BN B AR AR 1 3SR S AR P 75 5K o SO e i Ae L, FEAGE B . BB 5L
I TAR Y G 50 52 A st ] L 25 (R RIAE 2890, E 298 7 I ds: (O S5 R f A / Wil 5 34
18 PR IR AR HEAR | OGN 25 T BEdb AT Sk W R 28 A R0, PR TR TR A SE R L 45 B i RIORS e Y
PEASEOR Ty bl KA, ST S IhRemt Atk @ iEmAUE A S, ARG ARG . K
B AT AF T B, SCRT BN AR U, PRAURE o 0 sCm A BRI R B, PR sSE SRR A R B B
FPIRBE VPN S okcth , XPAMe . M TS5 PR R EA T WS DU RN 23T, 5 3¢ A 285 B BE AR 10 ) 25 440 1) 2
e Ak A8 38 FE Rty it () B R A B e m BRI PR RS B s @ ey @R ST, 45 A AR IRk
ASVE AR KA A3 AT LR RRIBN PN 25 5, 1 A B it R AN R, N AR ORSS R R R, R
Kk RS T LU 5 SRS R RE AL SV s AT RRER R S MR T SR A bEREAL
vk SR pi; Ber b S TR B, M 2017 4R & 2022 4F, .08 SCEIBON 25, RS IHIRCHh
852, JmIIBL | Ay 34.08,

(5) EMETIRRGEEG AT

S5 TR ARG 2FMIUK PRI 5 TR ARG #hl . dedr mRbR 22 5 E T f
SRICE . N R FERPCRIVER DAL IARTE . (R4S TR ARG IBURIERF 7T £ 2% g g
BrBe, XTAEFIRER T BOR DGR . BE RS B K A5 5 TR RS A A LRI B, BRA S
5 TR RGBT RIS TR T d 5 B A ORI N (. FZFR T mds: O 254
HR AR AL L2 T @ @S TR RE S FMPUR IS KT, @ K. B AL EfE
BT RGPS AR T @ HETRZ RESHFaIRK PRI T 8%, fokE
PR GHAE TR AE RYGE T W2 F5ar KSR PIVEPEAL S48, R T 255 e Wil s Fn
N TR RER L SC kT TR R G At K IV HERR TG 5 R IR ER T, IRIBEIn R TR R GBI R
e U 24k, SRAH TRRGEIUK DS, WEET TRRESFGPIMEN KEEER R, M 2017
AER 2022 4F, RO SCRIECH 37, WS IR R 1456, RS R R 39.35,

(6) WhisRShRIt % B SRR

BTG VSR T KA B R P, B TS0 R SRR BORCEE Y, V5 T E AL BT
AR R A Bl 7K 15 G B 6 Uk 15 R R B RIS R0 GRS . IR T Je 5 8 A WL SR D R IR Uk
TREAL B AT 7 A i B A T Al MG, AR TS AR SCR MK R Gifase . KiREET m ™
L, RS T TS Je O E A A BT E AL T IR A P B R AR . BB T G . O AFESAE R
15l S R I A BERLH S P EALSCR ;. @ WiTs e S B L A B LA R R @ ks S i 3t &
I EE AL, @ SRTE e S I R e s i A o Ak R B R R A A T V5 e 5 b 3L % T
R REAEM S0 R 25 A0 WM, JFAE IR ORI R B R B WU B AR , SR Ak R I A R i 7Y
Rl BRI A A, MR TS e S M I R B A IR R AR AR R L M 2017
AR 2022 4, RO SCRIECH 73, TR 3012, RIREG IR 41.26,
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(7) HTFKERE - K - £5NEEZ RO FSF A

T RAEOR BRI S AR TG A oK . SR re Bt & Rk R NAE R R AT AE SIS h R 55 AT A RER .
MK BE R — K0T — A= AR PR IR AR R i K BRI . K BT A A I ST R AL 2 () A A Sk
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FIRREEE LR PSR o ROk F 2k SR ATE T DB AL PREE T M /KGRI Ak i) B g i 1B A8 5% b i
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Pt — KT — ARV RORIR R, WA HE T AGE R SR A K 3 & B 7 5 iR BRAR P OCHEROR , SE iU T 7K
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H bR A0S PR AR R 55 /K R R S . AN 2017 4F 2 2022 4F, ol SCRECh 72, B ik
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(8) ZeWMSHNsSHEHT ABREZ B
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PO LIRS %3 PN R N i I R e N TN T 3 S AN R o e 2298 2 S A ITA LN =TI e ot 507507 N
BRI A RGNS . B= 505 . PUR SRR . BEMERSIPRUENR . EEIs AEHL A fi 42 5 n)
UEAE A e A W i S, (0 2 B IR T B A R T I PR 25 0, PRI DG 3 v XU R BT . B A 0N
TG BRI s, SR TR LU R S AR Ay E R vty RS e A B S v 1) 1 2 R T
NIEAs 2 REZS AR A B RE L FEMR s : @ &% B @ s i g o ; @ %
FEWTT SR S A M 5174l B % BT @ S n Bt ST RS AR @ R BT E A
TR 5 ; O KiEG 5 IR % B S RIS KA . AR 32 SRt A SR A8 T e 2 B AR R T
N B A 7 i 22 A B AE R B (R, 3l o 02 4 B B S D PR W XT R 1A TR, 45 22 RUEE 43 Bt S Fii
DURE R TT IO O 22 T Ry, (S BITRBE A~ . B2 . B 2845500k, WL S T Hra ki
B FA BE DAk i S BT A R8s . M 2017 4R 2 2022 4, BB SCR Bk 16, #i5IMch 681, s
WK A 42.56.

(9) FHKRGHEREMEYREGIRA SAEE

WKL 5 BRTEIN . AZEEPHIG B VTG, WK RGP AR T . 8 35 550 )L T2 E B
FERAGTEING, FER A NFIME . B3, TS KO B BEv5 K % . 98 IR A e 3T K R g0 b AT
SRS BTN I R &, T B B R A R . ARG L BELAR R R
K R GE e IR E P . DR B K 22 A M S 30 V)5 B D i [m) 8, R B 58 5 A4 . (O dlrdi T /
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(R F s PR JEL O A 0 B AR A K s S A 0 ) e A R I B A . SR R AR SR
BB ARIRRS, 2017 4F % 2022 4F, B0IeCRECh 17, B5100R D 816, RI#5I Mk
48.00,

(10) S #EIE K B AR M

A HER R IR H AR RER IR S B U TR . VRS | BRI . BEARRE S N TR RER B AR M
I3 PEARE R AR E HARRION I BA5 S, TEfiid . Il B0 SR AR GA T2 .
MR E RS s © A H R RN i, AR EHR E ARSI I I 0 AT L PR
Zefm . HAnZ R, SGMARE . /N 11 B Rk AEXESE, D988 A el Jrid; @ Fee H
PRETRERIN i, BEXTAL . AT, RAL. MM, AW, = KRR EEMEN B, KRN E
SRS B AR BRI 7 i . Aok F2 B R R R BKE SR AR T/ HARA I AN 22 H bRk ISR, AWtk 5 bx
BRI, LRSS B SR 0 e Ak i R AR i IR R, SR HE Sl iR
BT, N EE BRI R R IR . M 2017 4R E 2022 4R, LIS SCRECH 151, #5514
14 846, F IR DRI Ry 98.32,

v

>

1.2 Top 3 TIEMRBIAERMIE

1.21 BEFAITEsepSEMIR0GIRA R e Hu

TR TSI O SO, I BT w2 PR RE S I HITERE . AL GE RS R 05 Ui B kg T
Iy %30 T AL RS RV R, AT RE i, TG 2RSS iR 2=
BURAEAES, M S PERERAE RO CHE SR, JFIE TSP i iy A v > A ARpL] , SEa S5k it
AHERR B S P ERE TN o T ek T N TR RERO S R (15 R L PERETUIAIE S, 2SR SRR Wl | g hoik
LeMERESETHR BERL A, TEREAR BRI OIS e A . ot BOR AP SR . A Bh a5 7 e i AL 55 05
T EEAT H R X

T EMFFE T 1AL -

1) SRR [ I AT B s S . FE TS . . BlERIs L A EOEHDLEr . 90k RHE
REEZ MR, SCBS A AR R T A ZS s PR AUE S 5 AR T T ) S5 R 5 A3 /
WG AR, S BEROR , @ISR AR [ I IEORIR R, SCBb AL A 2
o A TARESS A

2) LSRR RS 1 MR BAE AR e SRS . A N TR BESA SO SRR AL 2, S SR AR 1
Bllg % AL AT ARiE, s AR . DU g | R FERAEROR , S 2 IREURES R R S,
A AT 5 R RE T S A s T R

3) FE T AL L A MR AN AN E . FIFIIRIE - | SCRpm L, R IL LA IR,
XS] TSI, IERAT SR, M B AR RE ) RO B AU, A5
PBEH ARSI, ST MRS E SE M, FINF, % REIRBERRAE MLE R, RS S B X
BERFEAToR A >0 5 A IR, AWHRTHB AT U R AT AT S
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MRS IONIRF I 0T I T AR B 0, TRAREARARIE , JFaia Eshae~d, sifess] a0k, &
TR IR SRR, SRS T2 RE . B ISR BIE 75 i SRV BRI SC R PSR, AR XA
[ 1k BE R AR (0 &3 3R S T i

5) WyEE B RS A TEREPTIA Y . 5 DR — AR — B — EREINA R Z TR S AR,
PRSI | LRGSR S B BRI IR S, SRR AR LR TRk S, A
AN T REAE B B R A AR I DA S A58 “PRAR” PR sl T Rk 22 . TR IZ ALRE ) 38 55 R,
{0 TR A HAPERE TN ) PR AN S I

CET TR RER A N SR RE BN RO OIR SO 54 R (R 111) , BB SR
Hh 66.96, RSO IR BT TR R R . LEAIE, R sREASERE (% 1.2.1) , HophER
FIACA N 25.93%, SEIXATHTHY EEMITE K Z — o Rt DIRHEA AT T R N G | Bl R KA |
FeARIm . BREE A A, Horbrb E AR BT R 66.36, BEAK T-F-H7K°F-. WA 1.2.1 A, 2% 257
FE R BN VIR GERR

RS0 HHERA F LA AILAG Ry LU A AR | B A AN | B B AR B T T OR 2 |
H ] B 2R T DR AR S S TR R (R1.2.2) o ROSCHHAMERT =PSRRI S, W55 1m £
SOREAEST BT A9 N T BERRIEY | T 22 MR ik R Ry R M 00 b ) S (RO, RV P S5 AR MIRE R
IO AR BB A5 R W R UM S B AT T, EEN T RIEE SRR, RSBt it TS hd A W .
HIE 1.2.2 AT, 25 B2 MU EA —E RS EC R,

BE5 2% eSO IR AT LA E SO h L OGRS (£ 1.2.3) , M5 10ie30™
HEA4 T TR URE by b B A [R5 A FIAR R 27 L PRI O RRARR D2 L B e ) 35 B T A v ] 4 oy
IREETA R (K 1.2.4) o RIHESCHRES ITE O, HEA AT ILARZIESO™ 5 S HE i AR %
OISO E A B, BRI S22 7 AR 5225 2 G T o

#1.21 “BEFATEREOSERGIRBINRMEETN" TEMARENETROIENEER~HER

BOIEXE BBl /% WEIBUR RIEWEIUR MRS

1 filee) 22 40.74 1607 73.05 2020.2
2 e At 20 37.04 1585 79.25 2020.0
3 ER 14 25.93 929 66.36 2020.9
4 [HES| 14 25.93 913 65.21 2020.9
5 % [H 10 18.52 1041 104.10 2020.2
6 BT 7R K 1A 10 18.52 900 90.00 2020.2
7 HZs 6 11.11 430 71.67 2020.0
8 BRA 6 11.11 266 44.33 2020.2
9 JIEVN 5 9.26 289 57.80 2021.2

10 E[RE 4 7.41 279 69.75 2021.2




Yu-s amms

Pl 7R B ) T

FE

BAA
ELI B

fodea)

121 “EFATESENSEERGRBIRMEERN" TREARMGEEEREDNSIEMNLE

#1.22 “BEFATEENSWRMRBIRMEIN TRARANGPROIEOEE BTG

BOIEXE BBl /% WEIBUR RISWSBIR  FIIHRE

1 MR 20 37.04 1585 79.25 2020.0
2 IMERER 13 24.07 1192 91.69 2019.5
3 BHAR I T R 8 14.81 500 62.50 2021.2
4 RRRF 8 14.81 380 47.50 2021.2
5 FSUESIIEPNES 7 12.96 499 71.29 2020.0
6 KR 6 11.11 256 42.67 2021.3
7 TInAF AR e R IEAZ LI AL 4 7.41 393 98.25 2019.8
8 WHAR A 4 7.41 351 87.75 2020.2
9 2 P T A HL R 4 7.41 319 79.75 20205
10 AR 4 7.41 315 78.75 2020.5
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HEAE Kk
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#1.2.3 “EFTATERNOSIRGIRZIRMEETN" TEMRANEFES e XREEF HER

TS 1Re S EL B85 | MESZEE Bl /% 835k
1 i 868 40.07 2021.7
2 eS| 235 10.85 2021.5
3 o] 169 7.80 2021.4
4 i 144 6.65 2021.6
5 HRA 142 6.56 2021.6
6 ENpE 138 6.37 2021.7
7 FEWN 105 4.85 2021.7
8 TRAFIE 102 471 2021.7
9 IEN 99 457 2021.7
10 s CEA(E! 87 4.02 2021.6

#1.24 “EFATERNOSERGIREIRMEIRN" TREARANESIES e XAEEF HIY

HES B8 &5 2B SZEE Il /% F9HES 15
1 EP NS 95 17.66 2021.7
2 KR 87 16.17 2021.7
3 MR 74 13.75 2021.0
4 EH AR I T R A 43 7.99 2021.7
5 M JRIEE Tl K 41 7.62 2021.8
6 T T R 40 7.43 2021.9
7 PV R 36 6.69 2020.5
8 REHT K2 33 6.13 2021.7
9 FEH 31 5.76 2021.7
10 bR RSP 30 5.58 2020.8

LAV Eg PR, P E ARG R0 SO T FL I A O SC T L, T R 2 T AT 5 Bl A
PRFe L U0 ) G R

KK 10 4F, ZHTIHY H AR R DT 1) TR T4 AR 4 A7 R A 4 R K
BHeCW RGN, DL AN Bk Re TR B MR R AR . — T T, RO R AR R B — IR
REHIEOR , 456 Z I8 2B B A B8, 25 38 S 4 O R ) Bt RE i w] I A e S i o)
— i, ZEEMEZHEE . ZHRAM T OSE VLRI R, R A Y EE B A AR K )
“EE )7 O, AT SIS R4 1 TH 0l R RE U AR A A e . Ak . MERRIESE 2 T AT .
AT A5 B P T BE A 4548 32 8 e 40 SOR s i i ikt e, B B R R TR 1 B iz i i
M (Kl1.23) .
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E1.23 “EFATERNEERGIRAIRMEERN" TIRMRINENA RIS

1.2.2 Wi EHPRIBKT ESEAR

ST S N AR I RGBS . ASRDEZSFITIRER TR, X Tk s iERE . i HE Ik
TFA B ZOR AR LRI, D3ty e v ) SR A sl HER L 1 SR ) T . 2 AT SR 2 2R
PR, IR R X R SRR B S RE R . S SR —, KO EAR, SR NS, I,
ARy ST T SR 5 2 MR IBHER R 19 R GEE BT BRI, SRR PG~ . AR ASEEOR i
TIPSR T, S PEREEE SRS IHEEAR — A S S BOR B BB S5 2 X — WP ST A 5 T A

TEHF T 1AL -

1) BEA I RERE SR RN . e THRIBAY S SRR SRR SSR R, 45 S B fR R R
Gt (GIS) FESAREFERUT R, [ SR s SUREFE S B iR R, S XIS Y PR A, AR
PSSR HEA TR A ShAs if

2) Dk FAR T B3l iy BB 7 A AR T R s IPLAR 2~ . RBE T | ARk A e
ARAT7E, AT SEAUARBIEAT A RGP, PN RIS SR A9 — S AL BRHET BRI
HEE Ty, i 22 FARDE AL A R B Al T SR T 4%

3) IR HH IR S SRR — Al RSO GRS I SRR RE IR 1Y 3 EH
BPH o MR AEE A ST S R R i R T, SR PR RE R R SRR AR AR — M S i 4
ARBE, AT g ok S 1 s 4 AP BRSSO s e R AP A
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4) GEEEARZERY | AR R T ST 2 3 AR HE R R B it . ST e — AT 2 2 ) R 5¢
TR, BRI SR B PR AR VR AR A, 3 T BT 25 22 BT R T A el R AR
MBS, EARREIR. . S0l IR EE . BRICEORSE DT o

YR BT P AR VA SR OISO 45 5 (R 111) |, BLOIR U BT 1 ECh 49.53,
Bl 3= MHRA T L E ZO R L 6 JefE L BOMAOCHIE (% 1.2.5) , Hdrrp [ piz0ie 5
i HE N 55.56%, SRR EZM I EAKZ —. FIEPEIEEHA i EZO R E L SO RE . B
IS ANLAES, Horpep [ B RS R 62.40, TR B 1.2.4 WAL, BLOie SCRHER R
Y AR BOE DI AR R

R S0 H HERS FIT LA LR D o LAY AR oK S . AR R R A . RDURSE L RISl R A AL
BT R (% 1.2.6) o WPRE VR ABIRTHT T m E 245 FFFEa] MR R . B EORITBOR . 7k
Rl S U T REIRACR, I BRAEI . = TS PSRRI, R SIS RIBOR WL . AR
TR AR 7 ] EEALAE . BRI 2 RUEIA T 1) CO, I A8k, DARBURBUR X A S R0R 5, ]
111 CO, IHRE AR MR et . iRBUR ARy 1) 240G . AFFEANR] Al AL REIR Y o0 A R hE AT S
W) B R ARG AL, [RIE OGTE PM2.5, CO, HYB 28 SR AR S IR 25 . &l 1.2.5 W], 45 F
LU —E R ETE R R

B 10 SO MR AT IR E SO R E L SER . JefE] L BORHEAERAM (% 1.2.7) , Jli5H%0ie
SO R AT AU Dy R E R R RS . RS OR BROR . OO RTE R (£1.28) o
MGG S BLRF , O30 AR BT [ S S 201 SRt b 22, b b B A% O SCRORIT
FIESCEOHEA R —, UL [ 278 XTI S A R R DT T R ER

S U bgsit B, fRIZETeuE, SESMNEFTALL, hEseE BA R, IR R RS
Hf

#1.25 “HHEHFTPROEKRGESEAR” TERAREEFZOICNEER~HER

BIEXE 1Bl /% #EIUR RBIWEIUR Y HAREF

1 i 25 55.56 1560 62.40 2020.3
2 ESE| 5 11.11 258 51.60 2021.2
3 E | 4 8.89 157 39.25 2021.0
4 SO 4 8.89 65 16.25 2019.2
5 IR 3 6.67 171 57.00 2018.0
6 I 3 6.67 130 43.33 2017.7
7 T 3 6.67 122 40.67 2019.3
8 E)IEpAE] 3 6.67 98 32.67 2022.0
9 P kA 3 6.67 98 32.67 2022.0

10 PL5) 2 4.44 84 42.00 2019.0
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#1.2.6 “WHEHTIOMKDESEA” TRARENGPROIEEE HIIE

mOIeXE  1BXHA /% IR REWE IR FEHMRE

1 R 6 13.33 327 54.50 2021.7
2 ARG R 4 8.89 311 77.75 2018.2
3 ADURE 4 8.89 244 61.00 2019.5
4 ARSI TN 4 8.89 212 53.00 2020.0
5 IR TR 4 8.89 212 53.00 2020.0
6 K 3 6.67 202 67.33 2021.3
7 WL TAr K2 3 6.67 202 67.33 2021.3
8 SR BTk K2 3 6.67 122 40.67 2019.3
9 FEIRN T AR AR KA 3 6.67 98 32.67 2022.0
10 PR A TR R 3 6.67 98 32.67 2022.0
LHEBT R
EigR@ERE m e

i
itilk"%‘. @ ATl K

. REEIlX#

ERITEARE .
. Dm’zmz&&#xﬁ

FEHILREF RADA TR AF

125  “EHEHTAUHES ESRA” TREARNGEEIIIESIEME

'11 L
138 -'-_’:,',’ SIS
nginee nts

ering Fro




AR, KFSEFTIE

®1.27 “WHEHFPIOEKRSGESHRA” TEARNEFES OIS XNEE~HER

HES I eS8 BES B CIE S 1% Fi95E5 15
1 CES| 1194 66.70 2021.5
2 ESE| 149 8.32 2021.3
3 Y[ 100 5.59 2021.5
4 NN 75 4.19 2021.3
5 HRA 59 3.30 2021.1
6 PUBEA 43 2.40 2021.3
7 B 37 2.07 2021.2
8 P 36 2.01 2021.2
9 H A 33 1.84 2021.3
10 2% N2 32 1.79 2021.6

®1.28 “HHEHFRTFHBKGESKAR” TRRARAETIES [ OIEXAIEZ~ B

Fs MAg &S IR E S EL B3 B SZEE Bl /% S583)i k=S
1 hERLE B 126 23.25 2021.0
2 hE R 62 11.44 2021.8
3 PR 60 11.07 2021.5
4 HURE 54 9.96 2021.1
5 IR 41 7.56 2021.2
6 o [ b B R A 37 6.83 2021.2
7 KR 35 6.46 2021.5
8 B | W8 e N 33 6.09 2020.8
9 WZR KA 33 6.09 2021.2
10 RIASE KA 32 5.90 2020.9

3T R B T i ORI R TIY AR R 5~10 AR A SR T 1] Ry 3T R T sl ok
AR A RN T | BT REVR 5 S — AR | T S AR BT LA« BRIBHER AR R B B HAR ]
WIS HEBCR E S TAE . BRI S, ZERERERIRHE Bl A SR, 4 s 30T RO SRR e HE JORS
WEAZ BN S A TOM B Wb, I AN TR ROBE BT TR TR T AR S R F 5 i, (2 38 DX Ay DX
A rh AT HE T AR AR TR A I, 7 2 RGN G W s HE B AR T A R AR
T TR SR T H D, N 2R G 2R AR W 7 BT &, IR HLIX . AR R R B
Wi AT BbR. FEARREIR L (E1.26)




K(
L wmw mEms

140

HFUHMBERNFRE THRERES B RL
ETEEERYT i .
HRR B FE PR ERRE
BT REEERERTES

E1.2.6 “BimEHPORKSGESEAR” TRARIIENERIEL

1.23 EEMRREENZTHHSE LT

A BRE AL R F B R AT RN X A AR BB R, T 9 N 9 B T R s g 1)
WA B SR I XY R, TR A A LA 1 . 3 B A DCSIRTRTT | A3 B A SR R s AR 2R R
TR IS R I s E A R R MR . AL, S N IX A R AR R R O, IEAR
A ERB S USRI 1 A B R R, SR TR, G E A B R T EORPRAR
WP A 5T R TR 23 A S5 BEAPPAG X i P AR 7 . DRI RISt B SCH R

ERMFFT AL

1) BIARZPRINGE T M TR F I 25 K AR S RE U o HUBOR B HEAEAE A A T G 5 2 0 e it
WINX, KFFSMCESE, Sl Bnie = BAFES e, T2, R . N2RGHEREAR, 45620
SRR, LI XK FUR FRERE I, B K FIR R S E AR E R Z MR R, 3
HEUKINER, B H I R 25 A T A U AN R TR, 28 S bl > PRI B AR S A ] 26
TR 3 I S P IRUORI bR S, SEBIRT ML B C ERV A L e A OG BE DX B R RE TR

2) MK F A LIRS A AL ML B ST B 8l e i ARy . DR siedl . FERD . AR SR AR
IREEXAN IR T AR ERALBK I . ) SREELL R A PERERIVE T, M OLAY 3t 5 3l g i R AR Y
WURL ) F R E A A TR SIS, Jarn b BUR FHEFE I g B P 22 (S - s ) |« 2 (i -
5 — Bt GORTARRIG I 250, AL T O Sl AR R A4 2 — AL — O R Y 22 RURE
L EiIES e

3) HuBRK F G BRI AL 5 B A A AT i S BN BRI SR F R R AN L ANERE TR

Pz L
@hﬂnmm

Engineerin, g Fronts




AR, KFSEFTIE

SEARIENE, F SR R R I B REALITAS 750, 455 N TR RESEVE TR RURE I 25 ) 3 o e
IS T ML XUBS: 3 DX AR, R P SR Bt S B XU IX B R SR R A AL 3, e — 2P S B AN ) e 28
B et bt b PEREVEAG I BERL SN 122 5 R, SR AR SE A P REFR PR A BEL Sy me B, AR5 2 oA
BUR VKGR RAE TR WA Sy 400k, (W) I TR T S M AR R 25 A e, B A T 4K
SEPES AR I EVEB PR B T 5

4) RN 7R M Jo O B (9 SN W D | R R PPAG S A R N M SRR R A AR IR TR
T BB A T IR S A S B R R B U, A7 9 Al i - AU A Paxfe L BB B I) A ] A
T Z PRI B AN Sl 2 SRR A R SR RS XU P 28, IR K E RS 1 R 5
UK FHERVE REAL SIS PG RS, RS, RSB R R PR A T KRR X
A A R BRI R, T BT XA ) T SR 20 A ST B KRG B P2 i

“FA M BUR TR 25 A SR R R ODIR SO 109 5 (R 1.1.1) |, BLOIRSCrR I 15k
5579, Bolig SO IMHEA AT AR ZO R E L KA SeR . BORAIAISERE (£ 129) , HifE
R R 77.06%, JEIZRTHTHY EEMTERE R Z — . R85 R BT A E 2000k . ERE | iR |
DYRIARRARANE. , o AR B A R A SR 29805 1Bk 56.32, i TPk &l 1.2.7 "1, L
T SCEHR AT+ A E KR BOE DI SRR R

R3O HER T TG D v M O L SRR TR . BB R I E R B AL R TROR
(R 1.2.10) o PR BT 10 SR AR TR R 22 IR S N T8 RE D5 VR A X TR S (4% O HEA T 05
JICHR B TR MRl B R i SR LA 2 ) S T7 IR X I e 5 e AT B . 151 1.2.8 W, %-ALAA
A —E AR,

TS e SO AT A E SO R I SERE L RRA . DHITRIENEE (2 1.2.11) , M5 %0 30"
BT AORUR o b BOR R AR B . R E TOR . R AER e (£ 1.2.12) o W51
DURF , AU S0 R LY FE S 5 A% e SR e, Herb b [ A8 SCECRII 5 |18 SR

#1.29 ‘BREMRNERNZ=SHSEENTE TEARMNOPROICOEEHER

e s 3Bl /% WEI50R RBIOWEIUR YRS

1 [ 84 77.06 4731 56.32 2019.7
2 WRFIE. 14 12.84 1124 80.29 2019.2
3 S| 14 12.84 984 70.29 2019.6
4 BRA 13 11.93 913 70.23 2019.5
5 p | 6 5.50 273 45.50 2018.2
6 i 9: 4 3.67 631 157.75 2018.2
7 B 4 3.67 489 122.25 2020.2
8 i 3 2.75 465 155.00 2019.7
9 i3] 3 2.75 458 152.67 2020.0
10 wE 3 2.75 135 45.00 2019.7




Lu-s quEms

BB

RER
ESE

HKF T

i

HE EE

E1.2.7 ‘BEEMEREBRNTSHSEERMTE TEARINOEEEREOSIERLE

#1.210 “‘BERMRAREHRNZDHESEENITE" TIEARAEFROICNERF~HIIE

IB3E IeNHB /% SR RIWEIUR  FYHARE

1 Fp b TR A 23 21.10 1901 82.65 2019.3
2 BCHREE TR 2 15 13.76 819 54.60 2020.0
3 AR 12 11.01 941 78.42 2019.7
4 Rl B 12 11.01 548 45.67 2019.9
5 HARBR KA 11 10.09 996 90.55 2019.4
6 THHERS 9 8.26 295 32.78 2020.7
7 illNes 5 4,59 293 58.60 2020.0
8 [ F K2 5 4.59 201 40.20 2020.8
9 IS PNE 5 459 92 18.40 2021.2
10 TP R 4 3.67 155 38.75 2020.5

AFHIRKE

mjl K

MEEIRE

®

EMRAF R RE

E1.2.8 “‘BEMEARIENZSHSERMITME TRERARMEEENMENSIEMLE

'1‘ LU
142 | &l surens
ngineeri nts

ing Fro




AR, KFSEFTIE

#1.211 “BERMWERRERN=DHSEEWITE TREMARINGTRES IO XNEER~HER

SEH HES I e E HES e S EE I /% S S 5)iAE kS

1 hE 2588 54.11 2021.2
2 eS| 358 7.48 2020.8
3 RORA 306 6.40 2020.9
4 HRA 284 5.94 2020.7

g 276 5.77 2021.3
6 B 232 4.85 2020.9
7 fiee] 198 4.14 2020.5
8 TRIFIE 175 3.66 2020.8
9 T 135 2.82 2020.8
10 N 117 2.45 2020.8

#1212 “BEEMWERERN=DHSEENITE TREMRANGTES BOIEXRNEE~ HIAE

HES I eS8 HES I B SZEEB /% S5 5);iAE kS
1 SRy 369 20.79 2020.9
2 R B 350 19.72 2021.1
3 AL TR 2 253 14.25 2021.2
4 SN 129 7.27 2021.2
5 S PN 108 6.08 2020.1
6 [FRIF K2 104 5.86 2021.2
7 [N 103 5.80 2021.4
8 DI R 94 5.30 2021.3
9 HEPRE 94 5.30 2021.3
10 KA 89 5.01 2021.1

PR 5 —, BRI [l 2 R AT A Sl O LU R VT DG T IR R

AU G, fEZniiy ik, SESMATTHL, TESEEAA IR, g kR
Hif7 o

KK 10 4, ZHTIY AU R DT 1) AR T3 T 22 U5 S A B o3 A 1 1 S5 B I A R B R AL R
W, BRI R bR B R R AR A AR A AL A BT, R A R T Bl BT R Y XU
PEAR S B ALy vk e ar, LA R 1 A K RO 5 6 il 5 i 7 118) S e W Y0 042 528 Ak B K DL IR R 4t
Fk o FEE, fERREH L, R m e sfh . Fhagfh. ReEbk ., Mg TR E R & i
i %) 7800 2% 45 1 i, S50 A 355 R 3 5 e R v T I %) A A B A A e A, IRV F A R AT B R R
W (K 1.29) .




‘(
L ESE @ERE

sEnnuERe R SBRERE  snspmmmRe SEBIHIRELE

129 “EREMRREENTHTSERMITE TRARENARRKEZ

2 IEBFKWE
21 Top 10 IEALAIELZREESE

R KRG AR TR Top 10 TR A RITE e geitEdia il 2.1.1, W HEC TR . 2 TR
B o R SRR, Sl TR KA TR . RESAR ., A T R T TR . S5 TR AR
Jite o, CHEKAEE TR IR SR H AR “ZRGARERAK IR AR HESR T FR” W A5
TR PUE S TREFREOR AL FEARNE, HACBARZIETTT . S Hiin il ey &R B 2017
AER 2022 AERL O BRI AR 2.1.2,

(1) HKEERVTERNEBERA

HEK A E I O 2w MK L 2 HER . 15K 2IE 2 S — ., I RE s 518 218
PR WAL B B ZS A PR B E KT, TR . R B Mt , a2 e msosts. Ma Yk

&21.1 AR KRSEFIEIE Top 10 TRAKENS

TEFERHE AFE SIS TSI FORTE
1 HEZK A T REFI S8 5 HoR 22 43 1.95 2020.8
2 KRG BRFNX BRARPRAESE £ 37 F AR 55 95 1.73 2020.3
3 Sty D s SCAR BRI GRS R T BT AR R TR &R 19 122 6.42 2020.0
4 NTRBeSCHE NI RIIA LAz ISR A i AR 21 27 1.29 2021.1
5 Wi ERbE P . PUl 5P TR 19 42 2.21 2020.4
6 S M o I FAE T Y S AL B AR 5 e 47 234 4.98 2019.8
7 22 R T R T 5 SR e e SRR R AR 106 985 9.29 2019.5
8 S 2R M AR KR BE DB AR 5 I AR 258 1257 4.87 2019.3
9 B S AR A 25 286 1694 5.92 2019.3
10 bR R RETE AR 53 7 185 1679 9.08 2019.4

Pzl L
144 ='=_’:,'/ LWL
Engineering Fronts




AR, KFSEFTIE

F®2.1.2 AR KFSEFNIREME Top 10 TIRFARMEEFZOENLAHE

TREFRRR 2017 2018 2019 2020 2021 2022
1 HEAKE 1 I A0 REAR I 5 1B S HoR 1 0 1 6 7 7
2 SRR TRFNX SRR HESE £ 37 FA 6 2 6 16 8 17
3 Sl g sk SCAR BEIR AR SR AR AR R & 3 1 3 4 2 6
4 N T BESCHF T 1R B A S 3 2 ) SR A iR 1 0 4 0 3 13
5 Wi PRbE FIE S . Pul 5P TR TR 3 1 1 3 3 8
6 2 Z RIS IR S AL IR AR 528 4% 7 8 3 8 10 1
7 22 5T 1 2 S e SRR 15 19 23 16 17 16
8 02 ZeHl PP R B R R 5 B BR 47 42 53 51 42 23
9 MM SRS 37 57 52 72 65 3
10 F AR A REREHER A S5 7 35 28 33 36 27 26

W KB . SRS ROR LR, IR v JR M S Al 1) 8 2540 32 gh Mo % A5, S HEZK 4 18 13 B
PEAB PR S EEH AR I aEs: O BERRERAR, BIEA s B R 5 E =R 20 A T 1
FEHEN LR ;. @ BREIRIEA,  RIRG o RS ARG U 9 Bec i SE O N2 A il M DA s B B ZEVFAG
FOR, BPEE TS 9K 50 5 AR S iy fl B S0 RN 3 R AR AR s @ BB R, BV I IR B ik
JE IR RS2 5 2R B R MR, DIBGE T RAL, Rk E B R AR . AR B TR
TERSHE R LRI AR | S B N A R AR, DAL TR 8h B AR 8 A& A2 o il s il A
M 2017 4EF 2022 4F, BRIANTIFREN 22, W5 IBCH 43, SEREG IR 1.95,

(2) BRELIRAXHBFRIEREIFHFAR

ARARHESR B AR M BRI R S Ak . SRR sk s (B (5 B BR Aty , B2 ARG 3l fekat o R i oC
Sk As [AlE S AR, HAT, Sl i E PRIk S22 HESRUE L /2 R R 4 R RS 22 K G R R 52 5y
BRI TR, AT 2R PR HEZE O 2 U TF & AW o AT AR 2 s O K
225 () KM AR AL B R, 3 RS AL BOeE AR R A 2 e A B KRR T (VLBI) [ TR EOEI
B (SLR) / 2R PR FMARSE (GNSS) [ BEZEHHE ML HE M HA RS (DORIS ) HdiabHHEn
Xof 4 R B Sl A A R A T X — M A B AT BR B S BRI RGE IR B FEIA, S 2 K AR PR HE SR () 3 vT
PEALTEMERG 1 AKE ; @ SRS IELEIZ S A, B HbER Y BRSO 1 R S AR LR R R, LA IR
etk PR SO R ST R S b ER Y BE TR, N S K AR R HE SR ST B S
@ 23 ) R R4, 2558 VLBL, SLR, GNSS. DORIS 2573 [A] Kbl AR 7 2 BR AR FRAE SR
@ HuCois ShEE, G 2 Fhas (A &4 R R Bk BEAR R [ i b0z By, ff R AR AR B a5 S5 5
PR AN —S ), Ry b ER ) AR S A SR B D MO S HE SR, AROR I R R B R R RG s
() A b ) e AR A B R | BEMERG AR AR IE S L . A I RS L MO as SR, DA 2017 4R
#2022 4, BRIAFRA 55, WG 95, FEIREE IR 1.73,




146

(3) WHHLXUTRFRIPSF BN EEAKER

LT R4 AR ST D sk SCAR B e BROCTE A 08T, 95 B IR SCAbast = . @ SR8 7= A S fkas =
AR G AR DL K SO SoU A 22 TR R0, v I D s SCAR B S 26, (HAE SRR ORAP R FH 4l
SFEAEE ERE A G o SRR A R SE R EA 2 BB T I I Bl AT BR A m) 8, Bl A —
A BR R LI, BRI N IR BB R BE AL BT HOR 7 AL GE 00 50 SCAL B IR P 5 R FH i,
PR RO TAERIARRAL . 0D sL S BEIEA ) BERNUR RS . E 2Ry a3 s s Sefk
PRV B A R s @ 3 D s SCARBERIR R BR AL ORI He R s B B AR Ay 38T P sk SCAR e VR A
FAR s @ 3l Py LA IR SRV RR R M. AR H U & Ty ) o Z IR A Al XU M
PEASHER PR | 23 (AL Ny . B AR A AR B AR B . AN 2017 4F % 2022 4, B HIAFF A 19,
o IR 122, SFXRES IR R 6.42,

(4) ATEEXF TOABEAFBRDERIER TR

LA AR A AR T ] KU AE 2 0 TR I i B A s A VI sk, AN A BE R HIAR
BEBFRITZ R, SRESYE, CRENSMRNMNE SR, TIREEZHE — B Rkl — 51t
PP B BT, TR ST RSB 2 o AR A B TR X 52 A SRR 0 e Ak D o T
23 B BT NI R AR IS Gk . A B AR et SRR . B R 5 5 PR B I FE B AL
HlAE L, FEEOR T mASE. O BT RFMIATE . B IR AR @ =SEMERE WM 52
AR E NG BRI G HOR ;. @ @B R BB G ROITHOR,; @ SRR - 5o e S
HRRFMATTHEEEOR . ARE SR W — RS T 2 RS R, Wz a4 I L5 17 3
JF . A B4, SR RGN IRE R OCH; R WNEEE 7 m B IK s v, sk R Y sh Ak . BRERME,
J S B RE AL A SR A AR KR A T W BE S — e B T (R E DO [ e e oo 2 2 i At DU B AE K
FERAR , HAT R ES TR AT — 5 IEAE R REHOR R BURYE N T A 2017 4E % 2022 4%, L HIATF
w21, #SIIKCR 27, SEIIRES KR 1.29,

(5) HHIZE T IER. HESTHIRERER

Wesm PR EE T A IE RS . BB 5HL TR FREOR A H AR RO om0 . b BT A5 18 R 9 S i 26
BEPkR, SRAJCHE 4R SRR, DB ORIE R . BB RO S5 B Bt 7E B 25 1 T A s ik
Fiit. ms s EYERE DL R A A o I SO ASH S i R AT =2 W . T IEGRRL . SRR
SR N R VR E v, I EASE B i R GAEN A AR K F G K, MR . Z W
DAL, FEHARD S O WOmAEEE N EA R S AT, B A BB RS, LARR A IE
B BB R B AR AR A T A B IR E e St A s @ B AR 54, BRI AR RS |
WP REAEHAR, SR UG T B 58 B W B TRRERIRE, KR A, i TRm RS
BRRGEIBTT; @ PURABS AL 510, Bz A 0 AR AR, i s B4 v 14 1 4R 9 3 XUBRr kA 7
PEARFNTIN , B XHR PR @ B2 5IKE , BRI R 2ma B, gy Pk Z L,
WRORAE K F KR G Rt S A TIE R IR TAE . Ak R mass. © SEnHrei kg, @ ks
BReL H; @ BBt SH TN ; @ TRSMEIMERET . A 2017 4£5 2022 45, LFRIAFF&H 19,
PGy 42, PG IR 2.21,

21
H-

‘ll/

LHRTEFL
Engineering Fronts




AR, KFSEFTIE

(6) EAMIKBRAETHRMIUEARSEE

VD SR UL 2 B2 X IS TR . MR VI )R A S A AL R R A TR AR L AT
NGk, AITZ N TR CE TUE | IR R, DL AR R IR AR
VBTSSR ROKTIE XU ) R e 7 YA WO 4 A e RV R BB L R T i OIS DO . M BTEAER |
VR JES T J22 5 e A N BUAR AR A, A5 M T JE S LI 2R 98 0 2 Al L ORI B0 %0 i DA BB B Y
FRENE . FERRT MG © BTSN A i I AEE . T2 R0 5 9 0=k BE . s de e vk
KA H EWALE; @ DA I A i il IS PR B 1 2 2 T S i B ERSDUINE- &, 97 U Y
ZR AR s B WER T B HHE BALR SR 0 i 0] W20 015 BT R G0, AR ROBE B RE 4% il 1T
JEAIWI N s @ WL FREREE . KEM., BLelieRg, AR, k. B e 5
DA HEPTSERR VR 20 ) S . M 2017 4F % 2022 4F, L RIAFF&H 47, BgIBkh 234, FEw 515k
Jy 4.98,

(7) ZREES & RERMERA

22 U5 I8 2 i 2 B e 2 SR RL B AR SR 48 11 B A [m] [ Aot v 45 | B e+ 4 JE W AR e Ak B g, il 4
BB GUBRRHIE A SO R A HOR o ek 2R Z R A SR B[], T SRR PR RE S 45 T2 . REFE
APt X —H AR BT AT A Bl HE 55 Tl [ 2 e U AR R o i S E AR T 1 adE . @
[E6] 2 P ke Ak B 0L 1% P P R A S S AR T i @ Bk St AR L Bk Ak SR SO A R, @ =
AR AL S5 B FOR R T, @ P2l T A SEER R % SR 25 S g S BHE AR F
& 55 N GBS el A AR P BE S PR EERRE , Ak R T . O kR 2 IR R R R
@ A KA AE 2 SO DL EIRL, @ S —f i B 1) = 4E SN RAE; @ OBk 2 5 Tk A iR G
® 7= ERE SIRHEBOEMARESE . A 2017 4E & 2022 4, LRI TN 106, #oIMIR N 985, 1wk
SRR 9.29,

(8) EFMFENRRERRE RAS RS BRAEA

PRE Bl PR -5 TR A SR8 X FE G b 4600 5 TR 8 v T i e A A o 4R 2 b B 451, I R Stk i)
B EE AR 2 28 SEIUPHAR U T S wEkE . RIIHZ IS DU EAR , B Rsh . il AR IR BB AL
PEALA A FER AR, BA AR . B, WA SIS, WERERATIE A EE, SRR &
Aefb . BhpERERLEAL . AL AT . SEEURRTHUAL . TS EEE IR e 2 S8 AT e, 1R
FHER TR ARG N S RS 25 B RRCR . RUREE S e i SRS I I iR w . 2R R, 58
R . B SEORAE R, R TR SO AR P AEAE R & B AR L LRI T A AR
BlAL s i PRI | I H S o T oy R R I, S 2 b ST PR VR B DR A R 5 BN AR 1) =B AR 7
mfadE: O KIRERRAH ARG SHEN R ; @ 2T A mEmEAEHFREAR,; @ RIREE Z4b)=
EROBGEHAR 3 @ KO AR SALNEGEA M AR ;. ® BT ek 2 8a8 09 I 8l 1% 58 Reli ik 1
AR © milf st Z PR SR TSR TR, @ T HUZ ISR | BRI & IR BRI AR
Ak L RER R, 2. AR EORR ST, DI T N TR REHOR I T AMERER
2 A BRlA TR RREII . A% L B N HIRERER R . M 2017 4F FE 2022 4F, LRIATFESN
258, WoIMk N 1257, SRS IR N 4.87,




148

(9) FERAMFSERILLEN

AR T AR AR G 5™ M 3E BB Tl Ak A 7= R R e 8, H IR R TS R0R . 1T RERFAE
SRS TR R, FEARE AR T T AR EERE T . — IR IE RS B A
Bl U SR S T A RGE R 2 —, HROO DT A= bre e s o &, Wit iy
Wl B . HIE, ZELKECER AR R | BB R R s R AR SRS T
WALEA EEE L, FEBEART G © FENHEAE A R XLk @ AFERUE HER T
At A PR (o ey ) st i @ R T Al BR St SR R HOR 5
@ ARG AR, O B RS AR ., Aok RS L, KRR LB MEGANIE . N,
AR EEA RS R RO () TR G A IS B A, BDAE Sy i & e, TRI i 2 e e 5t 2 ol A SR
RERG K . S5 BIVESE A SRR s S BB 2 18] A AR G — AR 1) o B O RE ) — 4k . — 2Bk poc ke,
IRl . RIVMELGE N IR REPE B — b el SR — G SRR A 454 — il . 4519 — TR .
- WA e 2Rl &L NRE R ERE; R, f5 R g S AR
BN Ryt Tl Ak . B REAL PR LT A T R A BOR LM SE A5 (8], I 2017 4F % 2022 4, LRI R
286, BiGIHK N 1694, FIWE MK A 5.92,

(10) SIRERBEEEHRASES

bR AR T REEHER R S R AR A A A =, SR G IS IR | (iR . 1k . shita .
R AN TEREBAREYAERARIL . A HASRI . EHERR (1) RERIRRRFITZHE L
YRR SR TR, IRl Be AR A R EHE T R A TR s ) SRR R AP AR K AR
PR R FRIXGEST, W RAEYE R BRI RIS A | 3R @ HROR, SClm ) Ea. FEBEAT
mfdE . OREEY K S EFRREE W SEEHREHRR SR AR, @ R biEHEREZ 2905
PERBM R 2 5 & s B HA B E2: 68 ) 5omBTtk i MEHE U P22 R, @ ST b m
Mo 5T RREHE 2 R i 2 B R AL R S U R AT R R R . O R IR EOR 1Y )R
R, BIAZFARNTBr, LM ZIRZBSEBIRARLG /0T, hEbniiEk H RS S AL TR . 21 afE &
SHE; @ M EE — R - AR ARLE 5 A8 B SRR TR SRR S A O IsRMEHERE A A
RGN A FISREE ST, BN = AR ) AR BIKRE T, S B M, R AR o
JERRCE; @ A ERHT SRR EEHET R OB vk . BB . BB MU, S S bR e
HETE L. Bheik ., Bab s s, M 2017 4E % 2022 4F, HHIAFFRH 185, #oIHkH 1 679, F
Bl i 9.08,

2.2 Top3 IFEAKAIBEABEIE

221 HOKEERREERNSEERA

HeK A8 PR K B B e, e KIRe, 5K E IR, 1 RUS KA IRCRIR T o HEK A IE
T © 22 O ) 29 K SE B2 e . {9 7K e B iR e A B E 2O Z —, 51k L5 - oK
Yoo 5K F A PR IR UM B I A 2 A U o HEKCR TE T 5 R RE AR 548 A2 T SRR BRI2 W
FEFRZKAE Y | 15K AEE A A PE BRI K P, BEXTPETT AR | s B AR PAE A2, KA I %4

21
H-

‘ll/

LHRTEFL
Engineering Fronts




AR, KFSEFTIE

ARGBETT. M THEOKEEREEMR . ) Fod R, MAZL WAL LS, LR
HARLGEAEE A . SRR G . WA Kok SR IR 1 45 38 08 2 F R 0 T I B Ak A8 0 . P42 5%
TEZ B FRUEALK ARSI R, BEWBC . KREE . SRS —REEHARWE R, HKEE R
PR H )1 4 e sl ARG 00 1) 5 2 1 2 20 W A A, 4 vms R ) 7 i T A AR, R HE K A B
&5 St .

“HEZKAS T 4 8 eI S R R R ) =B R T A4 -

1) BUr R AR . FEHK S E IS B RGP AR | B2 T4 F T 1 I e KBRS )
HA

2) BREFRMIEA . fFEml G B Ik . JREE T JEEERIN . AR S Ak DU A5y A I SRR A |
Rl A B BRI ARG ) T P P R . K AR K B B A T 4 P f B W AR

3) BEIPARBIAR o ALHE LT UK S RO Sl P[] 1 457 X IR AR e A A AT B . 2 e IR Sl RTIR AR
BLUFEAE R T HE K RO A | S5 Ty s AE 2 W I (04 3k T K 4 Do R e e 1 3 b
L

4) FRBEHAR, —JEE N KR . ISR S A 2 AR BB AR, DA R T
FIBON DR IE B B HAR; Rl TR R RSB B AR, il Ak 4 ok 42 7
SERPESR BB HAR A

“HE KB T IR e S R HR” TR KT %O LRI 22 1, SE¥REE Ik 1.95 (%
211) o ZOERMFEHEZPE (£221) , PEVAGSA AFTHER L H LR E T 100%, &% T
BRI SR E R, P85 K 1.95,

BB R HEAS BT AOHLR RN R L R 22U TRE AR AT IR A ] L IR . m sk B Jif5 A
FHEA R AR Mz K 5 A BRAT (£2.22) o WHERRTHRZ L LR P A 1EM 4 (E2.2.1)
KE, HUGRIE G VR RE .

“HEK B T T B 80 RE TR TN 518 HR” TR TF & H Y AR 5~10 47 1) 51 5 & ey ) 32 B2 3R AR A MG
LB AR | 50 5 1 3 o7 48 B2 AR D B 35 TR T R X AR A G T R8s 52 o i e AR R R . A
AL A T ZALHE 4 5 [ ORI AR, ST IR E AR S T B IR R A, ST UM
WA TR AR P BRI R AR, T DR | DM AN | IR RGBSR R A A T A
BEJERIMIEE A, DARFETIMAREE . WOBA0E | 28 BERRINE S5 45 AT PRI AR o B 1 125 7
BEEHEAR FEREFME . FHA . B L AMBRANZEN, WEE NSRS MEE T, WExt
HEK A TE T A EE . A 2 i K SR SR IE DL B S 5 5K o 56 T8 3 B I R AR 1y e 0 R 418 42 o o 1o
T 1l B AN LARS 20 I DO AR R R A%, 4 R A R it T A B A0, PRIt T R ) 5 DA L
BB (K 2.22)

#2211 “HoKBEERREERNSEERA” TEFARIGTPZOEHNEE~HER

NHE NIFEELH /% 515 #SIEELE /% IS5
1 r 22 100.00 43 100.00 1.95




K(
L wmw mEms

F2.22 “HOKEERREERNSEERA” TERFRISPZOSHNEER~ G

SFFELLHI /% #WEIE WEIELLE /% FIOEIE

1 KRR 3 13.64 8 18.60 2.67
2 HM L PR TARBARA BRA F 2 9.09 8 18.60 4.00
3 TR 1 455 9 20.93 9.00
4 R KB i (E B R R A 1 4.55 9 20.93 9.00
5 T NTT Iz @ K 55 FR A W 1 455 5 11.63 5.00
6 VRIS 8 7K 55 A PR ] 1 4,55 5 11.63 5.00
7 T 2 R A BR A 1 455 4 9.30 4.00
8 JINSEAR R A R A T 1 4.55 3 6.98 3.00
9 P RO 1 455 1 2.33 1.00
10 HEETHIE TR T A A BR A 1 4.55 1 2.33 1.00
I MEERSERAR
ARk B ETRAS . .ﬁﬂllﬁﬁiﬁﬁﬁ*%ﬁﬂﬁﬂﬁ

. MAZERERAR

TEAE . b

. I MLERFREERAR

.1.45'11*4&*%

Edlibc BEHERELRERNERNE

MMLRIERAFRAF

E221 “HKEERREERNSEERR" TRRFRINEEENMENSIENSE

ERLRARA HUEHRR HiEA% R &EME L3295

222 “HKEERREERNSEERAR" TRFRINENAREL

150

P i
=l e Tan
Engineering Fronts




AR, KFSEFTIE

222 EXRFEIKMXIFLIFIEREIHA

AL AR HE AL A IR M BROE AR S AR Ak | Rk ks ({5 B AL . TANVIARRAE TR s BRI L T
SRR WE I S LI RN E S, 07 EL T DUA T R SRR RN S RLA0 T, nHuBRsh )24 S, MR . AR
FOKSCWE I, BEAEGE— 1 A B 2 () e, SR R AZKTG 3l . Rl 2 & i 0 S i b ok 2 [ £ B Ak
Bt

BRAT [P b ok 225 HE M LA R Pl s 4k RS 22 K bR R G2 sl AR I oK, g r =2
KRG ABARHESL L By 21 th 2 BB R i 2 S (2R AR RN BBk i i & e i) 222 )7 [ A 4 -

1) K525 AR HLI SR A BB A, 38 RS A0 AL B TR B e A B SRR Tl (VLBI) 1 T8
BEOECIEE (SLR) / &R T A FM AL (GNSS) [ BIR LW #HE AL e gl s 24 (DORIS)
ACFRSE , X A BRI o vl B R4 T ) — e E A B LT R BB 5 R R R G AR R, MR
A 74 g N7 AR T o %) s A B

2) FEMESG AR IS S AT, X L BR A BRAKN 1 A S AR MRS, R IRBE AR Bk &
HA AR FE T ORI, M ERY) FLZ SR, Ry SEI A K AR ARHESR A ST $R I

3) FERIFHM EHARA S, L5 FH VLBI, SLR. GNSS. DORIS 4525 i) K H i 5 AR 7 2 ERA bR
HEZE,

4) HLCBEhERE, B 20 R ) R I R K Ry B S S OB B, SR AR AR AE LR I
SCH SRR A — SR, Ry BRsh 2B SR T S 1 O S HESR,

FEZ AT 58 B AR A ML BDURF o 2 R0 53 e A b R} 2 e T 42 45 1 R 4 B 5
A

“EER G A BRAN DI AR FRAE SR T FER Y TARTF R W 1A% LRI 55 1F, SPsks ol 1.73 (3%
2.1.1) o BOEMATFRAAR = MEZO R E . P EREiE (£ 223) , Kb EYHS AT
ML H G ELIR R T 83.64%, % TRRIF LRI E SR ERZ —, P85 R h 1.85,

ol L RS TF e HE 2 B A BLAE R P 22 0 DGR SE T . rh N RO A . PEIL Tl R2: . T
L LA B A R R E PR SRR A (R 224) .

ORGP A IR X IR AR HEAR T HR” TR T R TR AR 5~10 41 B F o5 & SR J7 ) A s 285 25 1] K M
DR AL B R | el ARtk is shdt it | a3 () R bl i R 41 A At Coizs sh it (18 2.2.3)

#2.23 “SREEHAXGAMERBYRA” TEFRMAPROEFNEEHER

NIE ANFFELLH /% G ELE WEIEELH /% S RSEEES

1 T 46 83.64 85 89.47 1.85
2 W2 i 6 10.91 4 4.21 0.67
3 L3 S| 1 1.82 4 421 4.00
4 e 1 1.82 2 211 2.00
5 B 1 1.82 0 0.00 0.00




p

152

4
“ﬁ:ﬁ TR &

F224 “"SAREESHRAMKFAIFMERZIRA” TRRARMOGTROEFNEE LI

NFE  AFEHI /%  WEIE WEIEELH /% IS5

1 VUL DG T 4 7.27 16 16.84 4.00
2 rh ] N R AR R ZE S AR BA 3 5.45 1 1.05 0.33
3 PEdb Tl K2 2 3.64 6 6.32 3.00
4 T8 M8 A RA 2 3.64 5 5.26 2.50
5 Fh I L TR AR AT F 2 3.64 4 421 2.00
6 e T RS i 2 3.64 0 0.00 0.00
7 I 22 b A R TR 2 17 e 1 1.82 12 12.63 12.00
8 DR 1 1.82 5 5.26 5.00
9 LI LR R 1 1.82 4 421 4.00
10 PR L A RS 1 1.82 4 421 4.00

e

Bt ®  mowit BARE MR

E223 “SXREFEHAMKFMHMERZRA" TRARINGNAREL

223 WHHEXAFFERFSHANBFULRRER
Sl D s SCAR B DR AR S5 A R B AR R RO A Tl i B HORIRAE , SRS S B by
WGE—, RSB Ry Ir A A S SBT3, S8 K4 D S SO B IR Suk i 2 [ At 22

P i
=l e Tan
Engineering Fronts




AR, KFSEFTIE

R EME . TR DT 10 A4

1) STl i s SCA B PR A B A AR R o B 7 S SO T R R AR S S B A B DR AR
A SERIPE T A o B AT o SCARss ™ BB AR SR A S8, o 8t ™ O (A0 R T 0 2 R e 2 D 22 b
PRI BRI R, SR, PSR SRR IR R A, BEA Y BT, WA AR BT, T I S ]
Feh3cy . ATRS S SR DT A 0EE, JFFEAS M R EAFEW] 28 S o 3y Dy sk SCAL B U ) 22 U e Ay
s T AN 22 RO BN B SRR R 0 e

2) T Dy s SCAR BT IR AR REAL PR BRI D s SCAR B IR sz AR (Ui R A SR
RFG) ARG (WIRA . TP 5 ) RIXCERZN, BT BRI B x4 2 KU iy B
W — ShASPEAG — WU U — i B el RS B REAL Y BRI ILRIR B T HOR AT AT

3) By AR AT D Se SCALBEIRRI IR o 3 D s SCAL SR A B AU AU T R A48 S BT IR )
D AR, TR B AN (A R A BT B WO 22 [ TSR e M b el e, Jdad S LB 5255
FORTF A ik A ARE, ST XE BETHLAF LSBT T 4, FA3T Dy s SO B IR ) P 1 T el S5
MHF

4) S Py e SCAE SRR SR B BRI i — BRI, 3T “HE R — XU A
WAL — B S M A% = RIRY, SCBACTHORARE T BBy SR AR L et o e, e Dy s se
ATV SR I SRS BRI R, 5 2B A B L2 IR P SR B IR R, i
AT B URAE AR I b, AR T s AL S ()2 SR N ) B, AR S ] s ) Al A B R 4
HImg%

Sl g s SCAR B IR AR S A T BB RORR R TR AR IO LR 19 1, P Es]
WK 6.42 (£2.1.1) o O LM EEHEZ N E, B SBREMERE (%2.25) , HophEL
Pl AN B A A9 L A1) FEIR 3 T 78.95%, 7R L ARG D I L EE ORI TR ARV 9 SRS
MRZ—, PRGN 7.60,

Rl A H R AT T ABILAA D F g s | i R A e il S RO BRI ST T | v st R (L)
SR A BT FR A Rl AR E R BoRBE (% 2.26) o

I D s SCAE B IR AR A S R B BT AR EOR IR R T TR IT A AT R oK 5~10 4F BT RUK R U7 1]
h Z PR R A L RS DR | PP T A AR e R (R SR A AR B R S (I
2.2.4) .

#225 “HHHEXUERFRPSHBIMNFURARR” TEALRMAGTROSFNEETHER

RNFFELHI /% W51 WEIEELH /% IS |2

1 rp 15 78.95 114 93.44 7.60
2 B 3 15.79 0 0.00 0.00
3 e 1 5.26 8 6.56 8.00




K(
L ESE @ERE

#2206 “WHHEXURRFRPSABIMNFURARR” TRERALRMAPROERNEE LG

RFE  RAFEOI /% WEIE O WSIEEH /% IS

1 R R 1 5.26 40 32.79 40.00
2 Hh [ R 27 o 2 SRR S R T BRI SR BT 1 5.26 35 28.69 35.00
3 PP TR () 1 5.26 11 9.02 11.00
4 SRR B A ] 1 5.26 1 9.02 11.00
5 R EREHARBE 1 5.26 8 6.56 8.00
6 BCARER T K2 1 5.26 6 4.92 6.00
7 rh BRI TT PR S 1 5.26 4 3.28 4.00
8 BTl K2 1 5.26 3 2.46 3.00
9 TR BT BE 03 A R 2 ) 1 5.26 2 1.64 2.00
10 PEL R EATR P A IR A F 1 5.26 2 1.64 2.00

SREIREME gt BAFE NERLA

E224 “HHHEXURERPFSHBISFURARER" TRFLINGNAREL

TR AN R
I R HEE RAGE B

ERA:

[t

BRZ Kt £ W ok kEs Xert 2830 B MER SR $IERE
HpR 2okEE M@k EEP LR BRMd kR REE O EEER FEE AU
MR A o f mEpE KRGS RS EEEE O XUeE? R it O B dME

1 PHRESRE R
2 KRR,

'/.4 i
154 -’,,, LHTREFI
Engineering Fronts




AR, KFSEFTIE

ER:

SAr 4028 FOKaL BROROBR M Bk OIR BRRER BRORK BRkSt RET S
WEs u B MEe w W om F R s BEE Dbl sREh AR # A
PR B wMAE BGEAR OB BIRIA X M e HIER S&AR % 4
F R FmE Pk F R R R MR wdEu Xl oE XPRE x| 57
XpEph X a5t XS0 XL XZE BLR OB ZEW (T bk s
AR agor &FEE R CF AN 81 A N B wTg EEEE W WF
E 7 W R EXUR EEA EAY EERK OE OB T T2 T Off
FEWH Eiof EEMA Rk M ZEE OH B o o kool R fRENY
e T B o MR BRYE B W s s sk o oM
e BEEE R K BT Ehm OB M K R ok B OKsTh Bilbwm EOg

REA R W RS B A M RIEIE EREERE S f#

MEH:

o7 M EB/ME OB OB BRIk BOLfE HXEE OB BPlAK m % ®
PRI B R ooy X o X 57 XIeAk X &FE Gies W 3 | K
RECE TR0 INET R W EARY EB&G wARR EOF OE A OEnR R
SN ot S VTR W = BV I S 77 7 2 B ¢/ 1 B QI S| S S 2 / SIS
oo f




Lu-s quEms

7~ RESBHIE

1 IR
1.1 Top 10 TEMRAIBELAESHE

WSR2 TR (LR R PR IR ) 414 Top 10 TREMFFERTHT WA 1.1.1, ¥ K IR5EHRE
PR ARPE TR R TR BBl e TR 2580Rk e TR TR A TR 6 B s ) . Hor,
IR AR = AR S TR AR IR ReBa 5 2 I IEOR” REE IR S TR
NEFHERATNT, AWK RARAZ IR . £ A 2017—2022 AR 0e SCR R BL LR 1.1.2,

(1) LEPISRMNIE X

By ess BAAEYRENE . IR AN AR RBUESERIER A T . A E AR, RS
NIAERAFAE R RS, (i R, s I . BT, BN 2 RS )
ERAEEPR A EEAFFAEA LGRS . NI PUER . ROEREE.

TSR RRIR . R, BRI S, I, WO AR R EUE . 2R R
AR, JRRPRESIARETTE, X THOE SR BTG I, BEDFTE A R AR, SE RN
B A HAT E 2

VFZWIFHEE RS AASE TS ey, sl 5 e RIS sl b RIS R Al fEdE . SR, A Y7 L0
IR, I B RYIR G VSN RIR S, X EAHR S T9 5 08 KU PG i — 542 2% 94T
5o Wk, REYTEM AP F PROZAF R 2R 1Ah, S BRI RLE 2 AT TG
Pyt . FEBERLTRSA T ™ A R0, 207 T & T AE R BT

&®1.1.1 WNEESRHTIEWE Top 10 TEARENG

TrERRAELE BOEXE  WEBRR BHEEEUR  FHYHRE
1 TS Y PR UK 86 4632 53.86 2021.1
2 Ik AR = SRR S BEEAL 255 4976 19.51 2020.3
3 PRI VRS e Biih 5 2 2R R 85 10 560 124.24 2018.6
4 KT S L S HEDLIE 5 0805 R G R AT 33 1502 45.52 2019.9
5 TR 28 I 55 T T 1 50 5016 100.32 2020.4
6 ST AR /NI AR i B3 7K R R B 47 743 15.81 2020.4
7 A3 - R A A A 5 S R LRI A 5T 48 2293 47.77 2018.3
8 FEHEE R S e TR 246 25 780 104.80 2018.7
9 TR IR AL LE W B D5 SRR K 101 7 362 72.89 2019.2
10 KB4 50 R IS 50 697 13.94 2021.4

zr
156 .4"’ LHTIEHE
B Ergineering Fronts




MRS T2

*1.1.2 HRESRHTRETE Top 10 TRRARBIEEFRUIE AR

LR IR RS 2017 2018 2019 2020 2021 2022

1 T3PS Y PR B AU 0 1 1 11 51 22
2 e =AU el &= AR TR 5 AL 23 24 23 51 54 80
3 KR IS G iR 5 e AR R 22 18 24 14 5 1
4 KRB AR HEN L G B AR AT 5 1 8 3 8

5 TP I 48 IR TR U5 1% 0 0 0 32 14 4
6 SRR VAN 4 A T 3 3 4 15 8 14
7 AERIE - A AR RN S ST LRI T 19 9 1 6

8 NS 55 R T 57 56 62 46 21

9 IR ORI AW R 85 2R LT 13 21 21 27 15

10 KW A 5y FI 7T 0 0 0 8 14 28

(2) EF-\|UBEESEBEHS BB

i 2 SRR R AP R ST 1T S S A I A ORI i AT, T S BSCHB IR 3 T 38 i ) A
EEARE AR, Pl AR, —F IR, R Ak BAE . SEEmRILYE, I
SRR B T2 2R R I ol Ui 2 AR, TR 5 Sy sl 7 e A D T R A SR, DK
RIS Y B Rl e — 2D AR B IR AE . AT, s AR DT SR 2 e rh e e, A A
¥ 22 LS I J R o Y 8

A AR A AR I A MR AR R B R B B I T ARk, (H LA BRI VS RE{EL (global warming
potential, GWP ) X1t T A fkh . HATC 74k A uhilh s ARG IAL M5 I #EA T T — 26 R . Wik
AR IR AL N G U, TR A BRI i, S ORIR S AR . A RS, KRR
A B s BRI A) ™ b E e WL IR L AR B R T SO Tl ad R el Rk A B R i A A A, I
HAC I RERRER , PR AR T A R L 45 i it st AL = A o g = ——s e =,
PEAL TR 045 o AF A ARl % AR A IR SRR A T XS5 i . R A A A A
TR, WRARSER S TRV Z—.

(3) RAKKERSRES X2 AR

VICEA MUY 50 2R AR AR R KOK IR TS G2 bRk TR AT R, 34k, B et s
AR RS et BEA T S K IR A BadR 1 S R iR, AU AR KK IR Aepiiif 5 22 2
FHEAR o FALPEEORZERI 53, WP B s O mm AU R B R e EoR , AL
FovmALL . MRS @ MmBEs JoK UK IREOR, MEsE . I8 . 9985 O mmikds
QR AT, ERAE TR M R SRR OIS s @ RS ROK IR AEACAE BREOR , i <A g
W TERZHITRYR, SRMEBESEED BT, 258 AP TR BRI BEEOR G
THZMRE TR YK FARTS AP e B 3 R TR, AR — PRI R B H
PR S R B R SRR o ZWTFE AT H A S B PR s R WA BREOR MR KK JEK o XU
PERIAAROCHITTEA >, PRI, TR AU Bl 1 28 SR A AR AR R B2 R R T 1] o

(4) KFEFERESEFTHE SRS RREREHR

T AL 2 P RASE , PR BRI ARSI . BRI AR 2% (0 I B Rl A TR T A Ji




158

At B, LA T iR BRHE ) BRI A R

UTAR I RTHT BT SR RGBS 12707k« MR OB 071k, Sr TPV BRHE I S AR Y, W5
T B PR B S 255 AR AR | BRHERU BRI N 2R

WFTE A I, BT A PRI A FE X R e B HE T A 3 AT S 25, Il e HE T A T2 S g a4
PR 2 T B AR BRI . BRI AN R R AR 22 S, T RETRAN ™ b 45 44 B R AT 1
TR BB . ITAESR, Wi X BB ARSI AT BIrides , RS SO R B BLBCR Y 5276 1 B2
HESTA S AMEDLR], HESIBRHRCE 2 A E PR SRS )

(5) BEFHEMENESTIRFE

BEERHEHARBIARIL R, SR TRBARMAEAR AR m A58, A 20 e 90 FARLSE, 1R/
PHRATENE . PR e PRSI R T B, A8 WUk C 20 [ B b R IR i U 0 B9 320
Tiiko LR PHRIIZ.OIs TS, il —E BRI, AR E I E DR 2E VG N HAT SRR i
PRECI R R BUE IR WIMELR S, AR5 BRSO A I T AR T, T3 — 2 B AR AR5
FEH X —H IR EE S AR R RS R (R R, WS-V R B RIUL  BmfESs AR,
N TR REAE SR G I TR AZ OCTE, M2 M )E T A TR ZE M — 3, W& R 2R
T LR A B RS 0 o A R B AR Ak W B 1 R, AR 95 > BT RIBLG v B M R KR
MIRETT o B R BRI, SRR AT E ) S [] R AR R 2 AR e 2 — BT I RF R 2S 18], TS o0 2l 15
IAHERATE . DI, T 22 R 205 O 465 TIUR 7 1k RERS T8 70 A A MR B RAR P, e85 T
VErp HARLF BOHE DTS

(6 ) A Xt /N A i e 7K 89 82 Dl 22

BomlEK B A LE RS T L BUK . B ER, BRI A Jef AR, Wi AR
Hedir . W2z SIRREEI (] B PR AN AT, /DN A i P K RE AR AL AN T PN 7 A R K, Xoh AR AR
HMZ PO R I R UM R . BERE BRI AR A8, Bm kAR A5 T A 4 56 5 32 21k
KB B OGTE . TR HILIX, SEma /NI RS R K AR AR B I AR 2%, 45 1 11 2 A A AR B9
YRR o ST BR800 . R IR HETA TS T SR T R A T LA et S0 P9 L4 T A5 2 R M B A A 9 T
TES AR AL, I H SRR, HEZ B R O] REFF A FP e s, TR
e B BRI R IR S AL o AT, e — 2D I N R S K S5 T AR B SC R PSS, AR T
Gl TARBOAIEREBOE R . 381, i TR NS AR BRI R G R A 2 R/ | S Rt |
PR R AR AL, RA BRI IEF TR X 2K R GEAPUR IR TOR AL TR S5 K5k, b4 B T4 Tt
SERBTRILIRETT

(7) £3E - S-S BEBELERIFEVFITR

TR M ER AR L P B R e, 3 o IR MSCRITRE I — S AR BB R P i B 5 i VPR RRAEIA 2 2K
BRI A Ry, MRk AU AR T 5 T, HER AR — Akl i 2 2 BRRG PR T 5T Y E
WNE, g sk PSRRI LIRS SR 25 AR A O B B, b — 2D R L T A%
PEMAEAL R ERERAEES | URASAL SRR S R SRR ROIR DU A E 2L, o PR AP AR X A
PR IERE A

HAT, BR7el — S ol i n F O MR P REE AR, MK P i L s M

21
H-

‘ll/

LHRTEFL
Engineering Fronts




NE5iRY T2

A SRR WV R T Y AR A e L A — R T ARG s Sl DR AR K AR T
YR S0 5 R O R 3R i A T S g A 58 5 . SR, [ H TSR D . IS il AN 345T
WA AT E MR, Akt PR 2 ) w B R AR ARk B RIS, iR
TR I — R A ARE AR T B, AR - S AkGE RN R, RSB ERE - K
AR R e R DAl BRI AL A A TR, SR AR SR S A HE T — A A R T B
FEEAILE L

(8) BAEERSBRRIRE

P FERIE TR H 25 0K 10 & LA A S SO S ImIRAR DG IR B i, 2 A B3R S i e o T e
1) E PRI Z — o BB IR EAL IR B A 4 SRR, B & I [RIRE A £, AN SBARSRAAAE E R 25 7
XRW, FFREFET I3 2% SRR I Wik KT8l RS MR R, KifEERE
TR e s . RWBHEA , WeEwA . QWA . R RS 2 2= T B AR s o R &
ETHFAEYY . 5 ERFET BT REFRACHHC ) Ebr B A B 5 a0 AR A (L R
5%, WIBAAS TRl e (] R RS ERE A R R KRG MERT R AE B AT 150 R RIS o3 23 B
HAGTHAS R AR R IR B TR, DTSSR A AR ORI T 100, IR B30 e i i 5 A e f R AR S 1 H s

(9) RBRINMRELE YR SRR A

AW B ELE IR HAEY) . S AR S A e R A L T, L F A L S E RO R
XEMEER LB I LT 252 8% A AR B U E Y g ok . AR RO/ Ny 7= 8, AN
Wik AN HARFERE IR . X AR A4S AR ) SRR A8 B 25 0 W] R A RRT AR R AR 3. DL R A= W B ek
AARBTR NHATEY) . SMER . WMot R LHATAY) . R BRI 5, HAEST4U00k . BRG] |
i8I | G e Y K A B A U ELA T R 8 T S

Bl T DA R PR, iU R R RE R 2727 S S M E H 25 2 8 E . R4 i 4Uh K
TEAE PR R TP IHAR ORI A AR GR35 i B A RRHE T o S8 T4 4 | F B SRS Y SRR H 25 T8k,
AV B RHR LB AR BARRISA, D BRI At . HUBME RE RN EREE AUt 1 5 52 G
T RARIA RN Y L G SRR AR R G B T B IEAN 2 | SRR R R BT B, DR sk b A A
FKEXER,

VT RIRIE 2 . GRS, AR R L BEAS T A SR T K R o an el FH B A AR
IR Rt Wl A A s B PR A A AT RE R, Al A AR G R iz
PR, B MR AR,

(10) RREVREANF BHR

Tl AR 7 R A A i D)8 A PR R R A, Rk L K8 ST R R A AR Tl R
R A = R AR R HE R P A ALY H i Rk, T SRR R ARk B e Hh RN AR Y S B A
AR EPRRE LG C(IEA) BE X, A BURAERIHDGEVE I EBIE U & R LA, 2 MR AT A B
TR BEIR o DL, AR B SR E A Tl SR A R sl A, XS b R B AR A E A R
AW S RIS, Ao B IRESA AL A P BT 25 S O, DRI 2 %) A 40 R FH AR R SR gt 38 i e
W AEY R A 537 8, B T R . SR, AR A 4 O3 1 e U B R RN, A il R R
BT SR A IR R AR, X D R B IR A A . A, A s TRE R AR




160

J UL 3R 2 BT IR B PR 5 eIl PRI, R Tl A 7 v SR S A W) it A 2 53 1) v R AT
Bt — DR R R, T E RIS A0 A5 R A W B B A 2 1 A A BRI T p
R, el LSBT R BRI, SCBURE IR - A FAR

1.2 Top 3 TIEMRBIAERMRIE

1.2  TIERIHTEYAIRE X

BTGRP A AR . A FEARE Y, AN T (ED) |
2y 5 AN AL (PPCP) . 2#ULEY) (PFC) . IRARRHIAT (BRP) | TRAIKIHEERI™ Y . 99Kk}
WOBRE . s P EARA . fEHFR . A0SR . HAE RIEh AR B — AR, (AXHER RGN G
TR NG R A2 MK

TR A S RGO R E R IE” a0 AR a5 b IO R B R Y
OBk L 4~23 i, AUTERRIN AL SERO R AR 7E TP RLER 7 x 10° t, Sz iz sk 4 BRI 1 v AR ke 1)
i (9.3x10'~23x10°t) o HEA LIS, —Fo0HiE I R LI h s e A+ Esh Y LR, 5
YNEEIKF- | M EGER I AR KL K, AT ReREE SIS, Fik, HHCRERRSE R YL
YIg IR

BTG YL i i PRI . BRI Ty . TR SRR IRV A D e RN 2 il AR A O
M) ISR B E IR . BLAL, Hris et 585 . A AU Y R e R (B BRI
DNA $iif5 . AT REREARAE IR ) Keid i S ki — D U NS AR A g . BFIEAR S A, OBREE AN
WG 2 FBEEAR BOR ARE R, DA R EATTHE N N R B AE AT R 008 M 9 RE 15 in b ¢ A= i IXURS:

TR A 3 005 Y A AU BT, 0T Qe itk A IS i 3h 38 5 IR 1 IR
HHB TS G A A SR R R G Y R )

H 1.2.1 AIHL, R 7 R e SCEF I E O E L DL R EL S BIEESE, o
HE RO SCEUE TE AL, SR 33.72%; HEIRZ, (h D 27.91%. R A% O8 SCEUEVRT G A
A BRIE SCEUT) 60%., 13 1.2.2 AIAN, B J5 1a) 420008 SO B B 2 MRG0 pE R . iy & 28
TR BT RPEJE 2 RF | AN TE BLIR P L R P R 2 K | AP 2G R R A T R BE R
DCEEAURE AR I SO B T 8 o

HE 121 AT, BOAEFRIZMRGE RN SEMATE . A, LEH R, Sk, £
RN, MEMZOCE R E, FEE S HHI T AEER. MIE 122 7TH, HEET RS
B-REEJE 2R . MPrgk R R . PR RS: | B RIS A G1EC R

fE# 123 500" R ZNESOETE, Hmik 39.39%; EIEERZ, 4 11.31%;
NI AN EE =, (5 R 10.78%, fE3 1.24 th, Jlis| .00 30" R Z L2 h E RSB, Sl
18.20%, 7 BT RA= M5 112 0 SCHU LA R 1 14.82%,

it DA EER AT A R AT, TR I TS G B PR AU 7 T A% O Ve S L it 5 | B Y ik
FAEF RIS, B EATRAU RS 018 SO A 2 . B 1.2.3 08 R EE R AR T
FEWFIERITR I R R BR L
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&1.21  “HEPIESEOMERE" TREARIGPRZOIEXNEE~HER

BB E BRI /%  HWEIBIR REEEIEUR MRS

1 ] 29 33.72 2276 78.48 2020.8
2 ] 24 27.91 1192 49.67 2021.5
3 +HH 17 19.77 994 58.47 20215
4 e 13 15.12 376 28.92 2021.5
5 ElES 12 13.95 436 36.33 2021.3
6 2P N 11 12.79 603 54.82 2020.8
7 S| 8 9.30 446 55.75 2020.9
8 B 8 9.30 327 40.88 2021.0
9 1E] 8 9.30 211 26.38 2021.2
10 VBRI 7 8.14 136 19.43 2021.4

®1.22 “HEPESEOMERE" TERARANG OIS XRER~HIE

BOIEXE B /% WEBUR  RIEEIR TYHARE

1 TN 15 17.44 923 61.53 2020.7
2 BT R 12 13.95 906 75.50 2021.7
3 B 18 25 R 10 11.63 870 87.00 2021.5
4 SE AP AN VY B AR R 9 10.47 311 34.56 2021.3
5 e R = 2K 8 9.30 503 62.88 2020.6
6 A PIZE BRI 8 9.30 479 59.88 2021.5
7 At RERR 8 9.30 205 25.62 2021.2
8 MR 7 8.14 746 106.57 2021.7
9 Lo PG B T K2 7 8.14 317 45.29 2020.9
10 BARRIR 7 8.14 230 32.86 2021.3
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122 “HEPISEINPKEXG" TERARIIEEENEENEIENLE

*1.23 “HEDIHSRMNORERK" TEHARAETES ZOMIEXNEEFHER

5 1083 E TS 1% 0IeSZEL Bl /% S 2=)iElk=2

1 hE 1125 39.39 2021.6
2 2153 323 11.31 2021.7
3 At 308 10.78 2021.8
4 B 226 7.91 2021.5
5 i 169 5.92 2021.7
6 R SENE 142 4.97 2021.8
7 YRR 135 473 2021.6
8 JIEN 116 4.06 2021.5
9 B 110 3.85 2021.4
10 LR pE 103 3.61 2021.5
x1.24 “TERFHSRMORBERG" TEMAREHEFES e XNEEF BN
Fs A3 HES 1B EL BE5 2B SZEE Il /% S35 k=S
1 i RR B 97 18.20 20215
2 B H TR 79 14.82 2021.9
3 Wi R 51 9.57 2021.2
4 i TR YN S 50 9.38 2021.8
5 VPRRE TR 50 9.38 2021.8
6 LRI YNES 41 7.69 2021.8
7 HL RO 40 7.50 2021.7
8 RARA R 36 6.75 2021.9
9 IR 31 5.82 2020.7
10 BT R JE 25 K2 30 5.63 2021.8
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TRIE L

e BRE. SRFOHERFERA
EABES SERMBIAG SR
RIS IR RSB TR
DL e ZEHM

E1.23 “TEPINSEINRENG" TRRARINONRERE

122 ETHEMEMNESTIRAE

LB TR N EE . FEm IR I EZE T, A 20 that 90 4RRLDK, EETIMC 4
S E R EUE R SR SEE A F 75 . SRS PR rRE R X R B bR A — TR AR,
HAZOAE T AN BUL A T, A 2 22 SN R PI IR S G A T I A R it ARG Sl 25 2R )
AIRERE, R H B fE TN AR B 208 RS AR 5010 o Pl 2 26 A H00m 1 A E S P [l R A 3 g
HEZUER R TR, e 2 mEcE =5 MRS S o 0 H T3 TR 4 1) 55 iR 7 ik
R X H— R R T o, B RRE, JoikR I 2R 2 R B s Z A A DG E A T T, i
DRCRIAR

#1258 “FEF A MK HES BRI TR AT H 208 S F2 = M E KR, nTUE B,
TCR AL OB SCBOR SRR G VR, HEHEZ S —, HAER S EA AN, Sl EAEX 5
HABSRF S EEEZ OSSR S =, IHER S = WSS IIRoRE, P EHE
ZEEG, WRFIEAZ O SCBURIR B D, (R R IR HE 2 56—, 3t AT 350 I & 3R R4 T 23 A
EACE LI SR E AR R 1.2.4 AL, R ESSEEGERECE Y], 85 A E RS VER A RN
2 1.2.6 XA A% O SO FE 2™ AL o 2 0i8 SCECHE A 5 — DM ZE B e, 4l K fh 1 1.2.5
AL, A E E NP SRR, B -H U Z R SRR

e e S ERHEA S, RS, EEHERE ., BEHAS = (R 12.7) ; hEBEE
B ZEN S A% O ST HER A5 —, LR Aedb iy R ffe b B R (% 1.2.8) o WU
th, METE “FETHEME G TR L I EA —E NS, hEREEB RIS S L
HL b TS, AR RRZ T ARG SOIRAS, [R5 A E 51 .

K 1.2.6 8 “IET LM RESTIRT L TR R R, "TUE L, ZIFRaiE Ak
5~10 4EMYHE UK RITBCA A . S — BB B e TE R BUR 8% 2 (I 2R 85t 56t |, SRR S5 80
WEANFWERISEL, T 250 A LAARAST AP I BOMDRS BE 5 28 N B E Al Ao 28 I 2% vk 1 FH
LA THRASE, DB E A RERZER,
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*1.25 “BETFHENENESTIRSGE TEARIMNEFROIEXNEZR~HER

e E el /% WEIHUR  RIEWEIUR  FIIHRRE

1 i 22 44.00 1978 89.91 2020.5
2 KE 9 18.00 756 84.00 2020.4
3 HRA 7 14.00 758 108.29 2020.3
4 =W 5 10.00 610 122.00 2020.4
5 ElRE 5 10.00 557 111.40 2020.8
6 B 5 10.00 444 88.80 2020.6
7 4] 4 8.00 512 128.00 2020.8
8 AFE 3 6.00 516 172.00 2020.3
9 % 3 6.00 436 145.33 2020.7
10 G 3 6.00 239 79.67 2021.0

HE =

E1.24 “ETFHERENESTURGE TEMRMGEEEREBNEIENSE

®1.26 “EFHRENENESTURSGE TEARMEFROIEXNEZE LT

e Al /% WEIHUR  RIEHEHIUR  FIIHRRE

1 A KoF 3 6.00 412 137.33 2020.3
2 IMEFER 2 4,00 323 161.50 2020.5
3 (LR S PN 2 4.00 288 144.00 2020.0
4 PP e SRR A B 2 4.00 228 114.00 2020.0
5 [N 2 4.00 206 103.00 2021.0
6 e R 2 4.00 156 78.00 2020.0
7 dbarReE 2 4,00 153 76.50 2020.5
8 HL R 2 4.00 137 68.50 2020.5
9 THHERE 2 4,00 132 66.00 2020.0
10 FEIFR Rl A 55 AR KA 1 2.00 328 328.00 2020.0
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E1.25 “EFHENENESTURGIE TRARIMEEENMENSIENLSE

®1.27 “EFHRERENESTURSGE TERARMGFIES OIEXHEE~HER

Fs ESES HES e 3 EL TS 1 e /% S5 83)i k=S
1 EHES| 6972 47.92 2021.0
2 B 1636 11.24 2020.9
3 ERE 1094 7.52 2021.3
4 FRHEA 937 6.44 2020.9
5 | 735 5.05 2020.9
6 WURFIE. 634 4.36 2020.9
7 i [ 632 4.34 2021.1
8 VR 554 3.81 2021.4
9 JIEwN 520 3.57 2021.0
10 PUPEF 433 2.98 2020.8

*1.28 “EFHERENESTURSGE" TERARAGTFIES [#OIEXAESE~ B

HES eS8 TS 1 e LA /% S5 83)i k=S
1 R B 404 17.71 2021.1
2 Aedtr JyRa 331 14.51 2020.5
3 Herh R R 206 9.03 2020.5
4 THERS 202 8.86 2021.0
5 KA 188 8.24 2021.1
6 TR 176 7.72 2021.1
7 PRE YN 161 7.06 2020.8
8 I N 161 7.06 2020.3
9 B 2 B LA 152 6.66 2020.9
10 Hhpg kA 151 6.62 2021.2
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2023 2028 2033

WERE TR L RS WA T R A TR
126 “EFHENENESTRSGE TRARMENRRERESE

123 HBHEEFRSEEIRE

W BN E TR B AR IR R U AL A B S S I RAHSC R IR B i, J& 4 5 3R S Feaf o8 it
1) E IR Z — o BoRTPR AL B AT 25 S 3R 01, BV & FIRE R &5, AR R OB AR SR AR E R 25 5
XRMW, JFRESRT IR BAFERE I BWiTh . sl RS TR E

L, ZREEFRIERA 2 | AR MR X R B SEERZ 3, IR EHTE I sets (4. 1%
MY ) | SRR R AREAT S AR BRI DL A NG S | B SATG R, (B REdE /0
SHLERE I, a2 EERER AR, RAEAFEFRBEFRA L ARFERERE . A
[FIAMARIE Z [ AE BN, TR AT S a8 A 6 AU A RS HEE SR T IR, SRR v 37 e Ak S0t
I B SR E TR ATV ISR, BN, EECIERERA BT R, IERERR Z BB LA 5 e E R
FEYIRFNE AL D R R, HrP U FTO. MC4R, PPAR. apoA #il fads JEY72E R, CpG X i) DNA HI
FHeAk, VLR E O AZ R (miRNA) R YR, 40 Firmicut, Bacteriodes, Clostridies %5, [FRf, 1l
AR . R . B- 4R R AR TR S miIRNA M EAEI, WAL, X R R
LY F N RN A R, Wik, MARNAY:. EAdr. R, ey S8ER TR, &
PRE R OSBRI e SR Wb, RN 2 A By AR IR S i 4 oA 5 43
FEHE, 15 RS TSR . FREPR AT E T, 2CESE, XU RASEE TR L BRI .

FatE R Rremd e . R . ebwdl . IRIdl . AR B ST B MAR
RIFSFFERER, HToTAEYS . T ERFSTFBOTRESACEH R E IR BT . P 5 Rk
(AR BAE AR SE , BHARAS [RGB IR R RS VA A . AR ARFRORS TETT R4S B AT 150 USRI AR
FI R 3 2 A A AN R AR AR 2R, DT S BB G A AR OR300, K B0 6 18 e 5 24
FrERFAAS T B A5

RSB RS AR TR TR RO SO R = I ER L 1.2.9, Hdr, dEZOIEC
bl 11.79% . #5145k 2 556 HEA 557, 5 A E G ik A —E i 2200, BEIT rp IR 3 7 18 (R A 5 p 3
WG, WG IO E , INE RO SCEURIR D, (FRRgs D HEA 55—, ko Al i
VLI & R [FAT 2SR @ 7K AL e SCR B BEE . AT T R SO 28 AL IL3% 1.2.10, HEA T+
MIBLF A K [ P E RIS . WK% DL 25 RO i Se R —. IR 1.2.7 AT, BOh i
FUTURE R AR A SR E . B FEEAHE . R 1.2.8 A, AR A BRI L R B 2 ]
MEERZ ., Ik 1211 PR, #5030 IR MEZRERE, 5k 23.61%; TEkZ, St
9 20.54%, N3 1.2.12 R, i 08 307 B2 P RS B RAE, f e 21.39%; O T EFR
e, HAGHEH T 14.09%.

LA B T AR AT, PR ATE ES Z0e SO O AL TR TE, AOR TR (AfE
B3O 5T 5 35 F AR E A A RS . 1 1.2.9 9 “KEMEE 35 S TR TRERFFEATIT I & R IR LL
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#1.29 “BEEFSERIRE" ITEARMNOSPROEXNEEHER

e E  1BXEf /% #WEIUR BIOWE IR FYHMRF

1 S| 97 39.43 10 192 105.07 2018.7
2 =Wl 42 17.07 6 707 159.69 2018.9
3 EE 40 16.26 5676 141.90 2018.5
4 (BN 34 13.82 3559 104.68 2018.6
5 fa ] 29 11.79 5 245 180.86 2018.7
6 LR 29 11.79 2556 88.14 2018.5
7 B 26 10.57 4290 165.00 2018.6
8 B 23 9.35 4097 178.13 2018.7
9 JIEVN 22 8.94 4120 187.27 2018.3
10 WRFIE 20 8.13 3301 165.05 2018.2

*1.210 “BEEFSREIR" IEARMEPZUMIEXNEES~HIE

BIeNE  1eXEEhl /% #BIIR RIWSIHUR  FIIHRRE

1 RN 25 10.16 3841 153.64 2018.8
2 BERIRKF 11 4.47 1235 112.27 2018.8
3 ELNTE TN 10 4.07 1436 143.60 2018.0
4 A1 FELRS A 2 B B 10 4.07 1091 109.10 2019.4
5 R b = g A 5T i 9 3.66 821 91.22 2018.1
6 H-RITR R 9 3.66 732 81.33 2017.4
7 AR 8 3.25 1414 176.75 2019.5
8 FIASIG AR R 2 8 3.25 487 60.88 2018.1
9 K2Rt 7 2.85 1807 258.14 2019.0
10 LR B R R 27 7 2.85 569 81.29 2017.4
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E1.28 “RBEEFSERRIRE" IRERRAEEENEENSIENSE

®1.2.11 “FEEEARSERIE ITEARMGFES OIS EE~HER

&5 e 38 &5 e Sl 1% S35 kS

ESE| 5160 23.61 2020.9
i 4 489 20.54 2021.2
IO 2209 10.11 2020.9
P3| 1 900 8.69 2020.8
[pR 1716 7.85 2020.9
TEE 1484 6.79 2020.9
WA 1228 5.62 2020.8
N 1034 473 2020.9
pr e 905 4.14 2020.9
L= 898 411 2020.8

© 00 N oo o A w N

[any
o

®1.212 “RBEEFSRERIRE TREARIGPES O NEEF~ TG

HES B 38 HE5 =B SZEE Il /% ShE5 |5
NS 615 21.39 2020.9
R B 405 14.09 2021.2
K2R 279 9.70 2021.0
BA22 R 216 7.51 2020.6
ERB R 211 7.34 2020.8
FIAIG AR R 2 209 7.27 2020.7
WK% 201 6.99 2021.3
EZ (e N 187 6.50 2021.0
IRAHIIT S — KA 187 6.50 2020.8
R = AR AT T 184 6.40 2020.6
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E1.29 “BEEFSRERIRE TREMRRIBNRERLZ

&,

2 IRFXAEE
21 Top 10 IREFLEIBEAREH

W5 55225 TR U2 P FHI Y Top 10 TARHF AR L3R 2.1, W AHERI A TR, S8 T
FELOERETRE . BRRE TR, Gi8RE TR TR TR 6 MERrm . b, & TRIF R
2017—2022 A% LRI A FFRAF O ILER 2.1.2,

(1) RBESKERTE

RIGYE— AR R BRI 8, KU N B RAUKAE R 4 B 15 /K HEBOhR HE 1 AN e
JERE, G AKEOTR HECE SRR W . ST R IR R AN R EL 5B T2, TR R P B R
VER R ALK, KRR T E A e, WA R ZURAsE oK rh A MLBR IR MR B . SR
MFTT TGRS A AR A R SO, AR L ERE AR, B KA R E AR, BRI, I
IR T5 KA T2 AT

AR, B XA D AL VGR AN, & i A g ROl . R AL AL . AR R
EFE LA SR AR R AL TR A T2, DA U AR %G, BRI B Y, [ BRI U6 7 oKk &
IBATA ., BARAN T2 C AR BRECE 5K A3 8] HilgeiE, (A H R TRV T2 b T8
BrBr, HAE TR LA SEhrn AT iE— P R IR R . T 2O R 2 R AR5y I ds . O M EF
WL IR LA TS, F IR AR K8, SEUS S E, R A B R R A S B R A A 2 R
PPERRAE, SRS AL BE . RAFMBIEIRR . © WASRRER Y R AU S IR IR B AU SR R
KRBT pH (E . S fEA . KT S80, § KR A R L3, J& T2 MG i & S ) o

(2) TREEFRETEERASES

T E B SRR KRR A BRI 2 S R A K BT P S . S BRI K R s A
RS LA T A L BTN SRR, SBOMTII KA S RGP RS AR R oA S
FFREMRE, T RE TSR E), MBENMKESRGB T, KRR, BEEER
YIBCRIER N E A, WA IR SCH AN, BEA sSE AR RR, X2 E S R nia B i 1 R I
ANEEFY BRI TR, KRBTSR Z 2 E R, A ARBERMER, Ba A
FHEREVER . ARSI NS YRR B & B SR Seah, JEmE S K AR AR S RS, f
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BoE WEEE

& 2.1.1 MRSRH TR Top 10 TRRFRELG

TREFARIE RFE WEBR  FIWESBUR  HIRHE
1 EBRIETS KA T2 941 2933 3.12 2020.0
2 T E BRI BIR AR 54 463 802 1.73 2019.7
3 EEAEE /) T EESI N 1000 4957 4.96 2019.7
4 A T el DX 37 b - 3085 Rk DI ] 3 B AR 942 2947 3.13 2020.3
5 T B2 KA P R O LRI AR 431 1393 3.23 2019.7
6 P R DX ekt 3ok R GEA =0t & 9 7 0.78 2020.9
7 IESEYNILE SR AL (AFES S 72 108 1.50 2020.5
8 FHERILTUR YL IR 1000 3941 3.94 2020.8
9 B DIRELH S A Ak 829 971 1.17 2020.6
10 AT R AT A P FLR R A T R 68 1817 26.72 2019.0

*2.1.2 INMESRHIRETL Top 10 TIRAREEFRZOENATFE

Fs TEFRETE 2017 2018 2019 2020 2021 2022
1 BRI KA T2 96 116 151 164 175 239
2 T E SR A STR AR 5% 64 83 75 67 76 98
3 B Ts Y A B Rl B E R R 136 147 165 157 197 198
4 AT DX 37 - SRl T sk DI I T B R 86 119 112 115 171 339
5 TEVE B2 KA AP R T O CRI AR 55 66 63 81 92 74
6 XA IR X sl Bk 2R Ge A= i 0 1 0 2 2 4
7 OSSP NIE RIS (PSS 3 7 4 17 22 19
8 LA RILGURGTLRR 52 64 60 71 394 359
9 Al DI RELL T L E i A 59 76 87 83 154 370
10 RIBEFHER W R P FURRI A T HoR 16 16 15 6 6 9

SRR RGEEFRY, K AR EFREATEE KA RGEIRE, BRX MR IRt ), (ke
EBRGAET REEAR R RESARIR, P, AESIREIEOR, R PR s e R4 sk i B S A=)
AR, RS RT)  E IR B R BT SE T7 1wl

(3) FrEBFEIENTMRERAR

Tolk, Al SEH X 2T R GBI, R L8 WK, MU KEZ TG R AL
AR, DU A SRR QAN GE I A — i, B — B TS Pl . RKIm Sl |
RATG YA L5 ez 2R e, SECLAR L, EAR SRk MRER" , BdEsiey
HAEMEREE R LBR, THRAES. W B BURAAEALES, ST PR CR SR AERE . B5 /0 s 4L T8k
GBI T L], AT G B BET RS B R AL AL AR R BUCR A A
SENE, ESLHETS QYIRS DU R, BURUE e T IR R MK . MR KSR B AT

P i
&l ex T
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NE5iRY T2

B e, 5 - 7K - R - R A B SRR, MRS TS S T RA BRI R
HENT AR U LA Y N A A H RPN BETA L], SR TS e s A T R s BRI R
WD 205 Y AN R BT i oA AR, PPAR B SCR FIREE AR, S SR 8 5 Y W5 A o o3 [ B
RIS SR S

(4) b ITREX G+ 3R R RN R A

FEBIAA Tolkfel X 22 000 258, Hi k2Tl bl X 600 258, AL BT REIIX 200 &A%, 5% £
T ABAME T, R T, 4T, #oE TR X S5 R KIS ™ &, RMEERESN, £
RIGY BB AT G5 YR, WA . RE M g5 YA &4, oAb, T
Tk EARERE . icHERCR 350 5 4 Y 12% . 13%, Vo BE AR, IRICALHIE 2%, JUEsgm i AEs . I,
ARAFUTT Ak T e X 37 b = 30T R e D R A B AR, R 7=k T el X St a5 g, 15 Y ¥l , S A =
N MEE; SHREL T XSRS . TS Y, SO . st E . ZaefH. Hil
CA HARE X — 05 . FEbiR e, B2 BAIR RGN IR — A RRE ] - Rumia 3 — &2 f ] —1k
%, Pk, 758 LY B R RE I 0 3Rk A4k T KB 4L ZA5 BT &, PR LA il B i
O TR X -3 5 4 R ok 5 Je bbb B R Mo &, BRI 3Ab s 5 A e 2 FoR R 34 T IX 185
e, AL T RIS IX | 4328 IS8, s Qe . B R FRSR (K R IE B TR SE,
A A T el DXl 75 A e DI ) v BT ASE

(5) 5% FRKIEREY IR LM AR

TR K AR = A5 i AR BUE bk 2R 55 2 B Z AR & AN PR RNAET b s A5 e i) SEmt i 55 R 7oK . B
TR SRR AR B R TP IR, SR 55 BBk N F IR K RS 25 A s T . e AT
523 530 AR T SRAFAE BRI 2200 . SO TR T30 4 ) 5 7K & SO R I ek bk ] 23 23 [ 155 1
WMWY B MRS R, AR LKA AE YDA SR T B, 2SI M R I R ) K A
P25 T RN A BEAR AR, 2 TR BRI BB R T In), 2 ARG K (0 18 R 1 6] PR i v o

R B TSI B R A R 2, R AR Bt S A B ) B L B, MR 2 T TR IR
SRR FELRIDRG B2 o R 201 Je B O T A R B PRI B R, Sk b )20 T G EE S 0 R
PRl SR, SRR B 4 1) =2 s, H TR BE T RS A RS . — R R RIS
HESZ P . B . BT AR TSR AR ;. — IR R & A4 PR R AR G 0
JEE A AR AR BRI BLEOR s =R R R RS B MO B IR I A A ) S PO . RSl
A RESERIEAR s DRI RO AR RN . A SIEE . SROGIA SR N A, TE & TR
PR

(6) SRMAFREX b ERRGHEX OB A&

DX 35 bk 2R G A RO 3 B RSO DX A A T2 ) R SR Ty 1) o XS sk R e iR A
KI5 BRI R G Pk . BEA G4 Y bR LA E AT R, A ORAR 2
KA - M - fi T — MK BB 2R A SR R G, MR PRRAC (< 4 km B A HFEZEXFTRXT
TR TS L, BRSPS HY | MR A A i R, I A R AR ST
RN, BB R 2l M RSN o M i 22 B TR 2L A% o WA I A R 0 4 4 Ak DX 3
SARAT BT 2R U R RE TS PR IR A sl 2 Ji , BIF R X o RUBE IX I b R 2R e 5 =R o ff 41 AR
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PN AL A S N SO BT ER | A1) | HUER A i R AR, 4 RS 4518 2 Z 18] S 2 A ELAE T AR,
AR RA ] ASARTIR IS | X AR e 2 B s K SR AT R SCHE

(7) RmgREFFETFEMERA

RICIE RN e DA E TR A . T ARSRA . AR B IR A 5 I T R ARy Sk Ak, 5
ity LB IRAE . AR MOBAL SR | WY B S WA L K7 SIS T A R AL AR
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P TR, PR RERAS ;. B FP ML AL T2 R i R B AR A5 T, IR Bs SN Ak 5 S
it 8, EAT e s WAl NN A AR L A LR IR I FE UL, @ PR SR T2 R IR Ak
BRSO, DR PR R BRER A TR S, 7E TR g o T AE AR, BABEMATHESHEAR
AT

WK 2R T2 TS, PITERRRREE FACRARBR IR A N AR . flan, @k s
PRAAFSFAARSS &, BNE [T SETCRRIR A DTk A 1 L C 2 0 Tl 2 9 e Tk B2 U R
K, MBS IER . ENEOK . TR RAEIH AL FIE AR . AR, AR AL - IR EE AL TN T
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Wi BT, RS i, BRI RN fE R . AR TR R RITR PO BRI 2 AL (3R
2.2.2) Jii, wi-tARpUE ARk R E L e, dEa T KRB O B RA T RN 92 14, HEES—1,
SRR 1Rk 6.37, A TEGEKY . BRI SRS, EAm L TR AR AR L JEk s (hiED)
PR A BRA A E RO A R TTIR T — @ s A0 BRI, (HEZm e — P4t . & E2 h E KM
HURIBIAFFAEAVER R, A5, TERRIRAUR, N mbE MRS |, BOIBMIE™ HsZm g (i AH ¢
AL, DO R RS R R S ), (R RS . BN S Al Z R e g G, R R
BHIR R R L JE

JEBE TG KA L 2 AR R R aH, Nisr e TT5/K H IR AW B AR B S HoRA &, SRRIKA A
5 AB M T2 R G, A1 R 0 a3 e <R 8 SO ReAS i s I BRI &, R R (IR AR 2 A 2%
PR AR AL 5 DR AR AE LA R Rt s/ D it Bt bl 2 SR HE, 10— 20 ST 5 K A
MR bR (8 2.2.1)

#2211 “EERESKREIZ” ITRFRIEPZOERNEEZ~HESR

RIFELLH /% ELE WEIELLE /% TS5

1 i 927 98.51 2543 86.70 2.74
2 % 4 0.43 226 7.71 56.50
3 i 4 0.43 8 0.27 2.00
4 eS| 2 0.21 102 3.48 51.00
5 B 2 0.21 0 0.00 0.00
6 EEN 1 0.11 32 1.09 32.00
7 far 2% 1 0.11 22 0.75 22.00

#222 “EERESKREIZ” ITRFRANEPROERNEE BN

RNIFELH /% ELE WEIELR /%  FIEI5

1 Je Tl K2 92 9.78 586 19.98 6.37
2 W IR Tl K2 15 1.59 47 1.60 3.13
3 o ELA A T AR A R AT 15 1.59 15 0.51 1.00
4 NS 14 1.49 42 1.43 3.00
5 bk ChED BEARAH 13 1.38 54 1.84 4.15
6 LIRS 13 1.38 33 1.13 2.54
7 IEMEPNE 12 1.28 18 0.61 1.50
8 Hp R BE K AR E A 1 1.17 75 2.56 6.82
9 HPRR 11 1.17 8 0.27 0.73
10 PN 10 1.06 96 3.27 9.60
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TEETEOL TR I8 AT LA VTR B B PRI BE ) N et B =4k, FOW VORI K AR B3 1B
g1 FRRIRINEGE, TRifEre Ui o B EORRYHE T o IR O G RO 1 P R AR — A0 R, 9
RSl ar . BRIt A, XU OSSR BT RO S ARULIN T BE, R YA R R [E PR, R =
YERFE L AR IR R A 3R, TSR b R A Yl B T O R I B AR 7 BAT 30 DI B e e
RN Z R

UTAESR, [ A Ah J2 R X R AR AL R oK, R IK h PO S RIS A R R S
HAR, HEUME R F, EVLETT 2RI E =48R0 e #E1 7 E 3 LRI o, AT B AR 1)
KErBr. TERMEHI T, 22 ORI s RN 32, B B PRIDRG BE 4 i 61 o0 B Ao f s b
FERA o AR BCGESE RIS T T, X T EOL H A 2 UCHUN M1 £ty & SEMERE g pF TR, Bl
FH R A Gy B o R 8 T e RN R 25 1 R M, B b 28 A0 BT L T 7 i T R8I O
BIAE,

ERMBIFT 10 5 K A aEE . O RRIERERI SR 2P . SR TSR A RO
TIKRGE, FEREEK 5 CHE 0 BRI | A2 S DR D OGIR | B R Sl 25V ] s R AR AR I 2 S SRR A
() W 52 2P PRI AR SR A 5 1) 2 B2 BB L AR I8 — e R AL RS T BB, IR AT A AT Y
e ] A R ACROC R IR 2 EUR 71 TR O KR RAEEEHOLTR IR LA M AR Y 2400 i
L EWEhRES SRR EOR, R WHEUMEIE . EWEDE S80S . Bz mla oL
A CHEMERT; (@ JT RO CTERTIT RN L ARSI . BRAAPR U FHBAR , e 3 [l e i) i 0
BOL A TLR MR AIREE Dl 55 TR ERE

FEZ TR RO S E2 I E K (£2.23) d, MELRAFRATHE 0, #5715
METH AL RELHATFRALTH AL, SO TR0 A ERISEE AL R AT B b 2o
67.52%. &l 2.2.2 a1, BRI SHEEZ RIS, HALER DG/, 2™ P (£2.2.4)
Jim, BRI AR R AU FEREL R E (54 ) MSERE (34) o A EE M E sS4,
BZ, BRI E SR E TR U A T s, (R FE A 8-SR s = o b e S HAl FE 2
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ANAE  AFEWH /%  WIIE WEIEEH /% RS

1 ] 193 44.78 364 26.13 1.89
2 S| 98 22.74 454 32.59 4.63
3 HA 44 10.21 63 452 1.43
4 Tl 38 8.82 86 6.17 2.26
5 [HES| 12 2.78 1 0.79 0.92
6 e i 6 1.39 1 0.07 0.17
7 JIEVN 5 1.16 24 1.72 4.80
8 Ep 4 0.93 4 0.29 1.00
9 FRA 4 0.93 4 0.29 1.00
10 Fii+ 4 0.93 2 0.14 0.50
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NFE  AFEWE /% WSIE WEIEEH /% RS

1 H AR HpR 24t 12 2.78 24 1.72 2.00
2 WK 11 2.55 34 2.44 3.09
3 U R 6 1.39 44 3.16 7.33
4 Jbm Tk K2 6 1.39 18 1.29 3.00
5 e TR 6 1.39 14 1.01 2.33
6 B A7 ) 6 1.39 11 0.79 1.83
7 PULEASE KA 5 1.16 10 0.72 2.00
8 HHRE 4 0.93 18 1.29 450
9 IPG JEHL AT 4 0.93 17 1.22 4.25
10 TINFIAE JE R 2 4 0.93 12 0.86 3.00
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1 s 722 72.20 1002 25.43 1.39
2 B 69 6.90 1917 48.64 27.78
3 ] 44 4.40 177 4.49 4.02
4 H A 26 2.60 58 1.47 2.23
5 e 22 2.20 2 0.05 0.09
6 Pi g 20 2.00 131 3.32 6.55
7 T gt 1 1.10 109 2.77 9.91
8 JJIEYN 11 1.10 71 1.80 6.45
9 A ) 10 1.00 35 0.89 3.50
10 I 10 1.00 1 0.03 0.10

*226 “AHRERESHEMR IEFARREHZOSFNEE~HIE

RIFE RIFELLH 1% G EL k- WEIEEEHI /% IS IE

1 MRz N 20 2.00 25 0.63 1.25
2 Argaman FBHE A A F 17 1.70 152 3.86 8.94
3 BRI B 13 1.30 1160 29.43 89.23
4 LR RGN 4L 13 1.30 1 160 29.43 89.23
5 B HAERHRAR AR AR 1 1.10 20 0.51 1.82
6 EER NS i /N 10 1.00 105 2.66 10.50
7 R RAR 2 10 1.00 35 0.89 3.50
8 H R JEAKEY A R A 10 1.00 11 0.28 1.10
9 UL 30 S JBe 2 9 0.90 146 3.70 16.22
10 H Al Atk ot 9 0.90 17 0.43 1.89
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1 IREMRAE
1.1 Top 10 TEMRAIBELAESHE

Al kg Top 10 TARMFFEETHY FEAFE: O KIEWEFASCA Y FIUR AP ARSE, W “VEYZ
BEHA” AR @ TSR S 7 i R E AT AT, R
PR — BT - BORPMRRE AL SR R 2R S B ROE B s A e B S RS R VB
HCEEBEPUIHLE R SR MR BT IR S ORI UF 2 W AP R s B R R
@ WY S EFRRE B PO T TSR, QS SR R 15 R RAE RS F & i ik
SR K TCHU S FRE AR o R AT, T AT AT A% 8 SCEUX 8]y 18~67 45, 340 47 55,
SRAEMNE ; AR T IR X ]y 28.94~225.40, VY92 84.54; #%.Uie SCHIRRAERE LA 2018 4EH1 2019 4
A, Ho CAAEYE RER R UMALEI AR R AR RSt R PR R R B B AR
SR E R ICYUE FRRERER” SRV R R EAR” R TIRBE = 2] AR 12 A%
OB SCEE AR L 2019 48 3, A ASERTHT B 200 (36 1.1.1 FIEk 1.1.2)

(1) fEmzZERA

Z RN — b 23 E B R (DNA) FAEES . ARk, 2SN A IR e 3L R4
U E BRI 12—, TR EY G ZReE . s eIk Dy st K42 i D e 5L PR k1 HLoA e
B BT, BoEMEK KR NE S FREYN A m R S A S R 41 . M T RS SRR,
NI AR B 2R A S DRI AP 370 R LA o4 T R B b S WL 0 R s A 2R, R s Bk R . A7

£ 1.1.1 R4 Top 10 TIEARENS

TrEARELE BB HWEIR RIWESIUR  FEME
1 YEWniz S 40 50 11270 225.40 2017.7
2 YRR B — ST — RCR PR TP S 1A 43 3684 85.67 2018.5
3 AR BRI LA 352 1 2 il 5 VR4S ) 2% 58 3321 57.26 2018.6
4 A B RE UL NS I AR 42 4876 116.10 2019.2
5 T B sk 8 i e A 67 1939 28.94 2019.8
6 B R i S A A AL 54 2603 48.20 2018.3
7 B IpIEMER S M AUE K TS TR AR 35 2313 66.09 2019.1
8 YA I RERE 2 1 50 2645 52.90 2018.2
9 ZANVE REDMFIE AL HA 40 3615 90.38 2019.2
10 FETURBES 2] OO HUE 2T 18 1340 74.44 2019.3
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F1.1.2 RIRE Top 10 TIEARANGEFZOIEIR T

Fs TEHMRELG 2017 2018 2019 2020 2021 2022
1 VEYZ B 240 4 7 9 9 3 0
2 YRR B — i BT — RO UNR ST 5 i 4 9 16 8 6 4 0
3 el ARt BT HEIR T I a8 A% 2 BRI 4 R 2% 15 13 15 12 2 1
4 AN HL A R T BIL R S B W 0 AR 7 6 10 1 7 1
5 AT S bR B AR 11 7 13 5 14 17
6 LS IR A S AE A HL 16 18 11 5 3 1
7 BB S A AU K TIEHUE SRR 0 12 11 10 1 1
8 Y2 A E I REFERZ 4 15 18 9 7 0 1
9 ZANE e LA 6 9 5 13 7 0
10 BEFUREE 2 2] MR L2 3 3 3 5 3 1

TEGRRASSE | YR T (S TR N B S 2R S LSS S o TR I 7K P H e 32 5 PR 2L T A R SR M B
FEEAl . AT AN LI R | fR /R I RESE N A A LR R AR R . eAh, FEMENAFE BT
T MDY AL IENARZ RS, SHEEY LA RN IR A AR . Tk, =B Jo
B I PR LR i 21 i 1) 56 B A L 2R B RS8R, WO AR Bz B N LRI oA IS % Tz
SN AH BB T7 A PR AT RIS WA E AN BT 83 , AN Tz BN A2 A Lext ik . FE SR RETERE . KEAL
IR A 255 . Ak, @i S A TRERE (AL | PLasE S5 doRas &IPS F o iR AEdE
VEMIZ AT T BV EIE S R R A A0 23 it B R b i i SR N L AR b R GE, AEA R 2R,
IFTEHE Fift i FH PP A SR A A
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T remwnss o aw o awex o wes
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1.2.3 ETFREZINMAKRFERESH

MASE AR A PG A AR EA WA AR, RS RGN E SN . SR s F R AE R
PEEMfG, AN, FRMENERGEZI T, AR RGP R RNAEIIREZ —. BaERE Lk
WL L AT RIR A B, 2020 4F, ERBAKE RN 40.45 (22500 Y, (b EREEHO T AR B 31%., 25545 JLIK
S E MR LIE A A . P E ML RS CrhEMLE SRS ) MOCETTEE R, A5
AR R 8 W, b P2 R B ARARAR TR K IR 5O 192.34 i AR ey 12,1 T30, 4R
PSR 315 T30, 2022 4%, i E RZMOLA F AW G ERMITEY 1.78 4241 °, MM 4 i fad 2 200
TiE, FRPEAMECE TR 1000 Jitk, Ak SEH A A FAE Y fEE 2 800 . BRIIL, ARAHERE S W
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DTS T Y ARMRA S RGERE . S poll (B LA S AR A= ) Z2 R BAT H 25 3

TG RIMAN R L F HEFI AT N TIRE LG R GAL BEEAR , FEAESZ BRT N T AR 1A BRI AFAE
FEHRE ), TEMERRPEFRIRCR I MAFAERRS] s 7oh, BORAGSROKR, SEWE TG, ERERZE5
PURBUBEIZY, MRS Z MM ZREE, I TR SR, SRR R 2, IR
TS A T A Bhae T S 2R R S, SRS . PRIER R AU W HAT, ETIREE SR T BIAR
A L FAS W BRI R AT B e b 3 AN [ B TS W A AT 552 0 D B i SRR i 8] ) 3L 7%
o BE N HUE LA FUARRGIAR . | AT S 52 R DX f B DX SO R AR . S TR
T AR AG L F 2 W BRI SO ] T AR Y e ke S I . SEmP e 5 i tst . A shik SR REfL . i
BHZEESER . Al BRI

ST URBE S ) AMRAOG HUEZ BT 1 2R R T AR BUE R BARS]  IAT R B R 5 A It %
IR BUR RS A AR A DA A5 B TR S RRIE AR (Tt . 220 e il B )
AN AR HLE TR AL A AN T R T A

CIETIREE A T FMAR U F W TR HT PR CIE SCBHIRA A =Y 50 R 15 L v EANED
(£ 129) o IBITEHTNT IR AR SURIIBEG IR S0 i {5 45.00~123.00, BRIREAIEPEESL, oAb AR
PSR T 50.00, LB SCH B AL (£ 1.2.10) T, PHir Rl fE DR ST ET
Rz AR | B E R R R S B o B A% e SO IR B 2 o i 5 | R0 18 SCHY
EROHHER (£ 1.2.10) Jrif, HE L ENEMSEEHMERT =00 #5108 SO EE™ AL (£ 1.2.12)
Jrim, REREABE P2 R TR SR RS E AT =0 RSB . F2E 2% (K
12.7) , Ml ENEERIVMRERTRAA B S AR O 5% . & 1.2.8 A, Al —E RN B ARG &
AR E Z BRI —E AR, WTE /R SRR, BRI 5 B R Bl
MR, ARREUR S . SR P E T RS AT 2 Bl R TR R WA R A A

BT TR MO U2 W RERS SRS B B PUR R BTIN G HU . FAT, TR EE 2 ] MO I
WA AR AN B AIAR R R | A2 ALRE S AN . B A2 e PR P A AR IR DRk
o SR X AR A B R A Rk S . 2 RESE B LB IRASZE 0T, WRTEEET AL R
TIRIMRAE RFE PN, U ERIER . 4B BB 4 DNA 5 B AR 2 B85 B G
S, A ] SRS AR L LT R T DI B a0 0 265 B R A B TV ARG A AT A R
e (K1.2.9) .

#1.29 “ETREFINOMABRESH TEARNETROIENEE"HER

ZIDIEXE  1EXEEH /% SR RIIWE IR FIYHMRE

1 | 5 27.78 436 87.20
2 i 5 27.78 263 52.60
3 £1);°3 4 22.22 196 49.00
4 PRI REAR 3 16.67 249 83.00
5 LIS 2 11.11 219 109.50
6 iy iIN 2 11.11 124 62.00
7 i) 2 11.11 105 52.50
8 b2 I 2 11.11 90 45.00
9 N 1 5.56 123 123.00
10 [ 1 5.56 123 123.00




Yu-s amms

#1.210 “EFREFIONABREZSY TEARIDEPROIEXHNEEHAE

e E 1B 1% WEIUR REWEBUR  FHIHARE

1 P Em R (dent) 2 11.11 122 61.00 2019.5
2 BT 22 Rl 5 PR K 1 5.56 150 150.00 2020.0
3 BT RE 1 5.56 150 150.00 2020.0
4 A TR 2 1 5.56 150 150.00 2020.0
5 AR K 1 5.56 131 131.00 2018.0
6 B RS Hyi S AL 1 5.56 131 131.00 2018.0
7 HIRRE 1 5.56 123 123.00 2017.0
8 WP R 1 5.56 123 123.00 2017.0
9 FEAH K2 1 5.56 123 123.00 2017.0
10 BRERHUR 2 1 5.56 123 123.00 2021.0

®1.211 “EFREFIOMABRESH TEARIETIES R OIEXNEE~HER

HES =B EL &5 e SZEE I /% N3 )iiE=kS
1 T 395 28.66 2021.2
2 R 217 15.75 2021.5
3 FH 215 15.60 2020.9
4 VPR RAR 109 7.91 2021.5
5 B[ 78 5.66 2021.1
6 [EAES| 77 5.59 2021.1
7 (RJE - 32115 76 5.52 2021.4
8 RHIE 62 450 2020.7
9 BERH 55 3.99 2020.9
10 FUPEA 47 3.41 2021.4
F®1.212 “EFREZFINNAKREREFZSH TEHARBIEFHES ZOeXEZFHM
Fs A3 5 e S HES 1B SZEE I /% 5S|4
1 EREARE 34 17.62 2021.4
2 (AR Tt ST LR YN S 25 12.95 2021.3
3 SlikE N 17 8.81 2019.3
4 HPFEF R 16 8.29 2021.0
5 [liE[EiN N 16 8.29 2021.1
6 AR K 15 7.77 2021.9
7 TEAER R FRR A= KA 14 7.25 2021.9
8 B] | R R 14 7.25 2021.9
9 UPRRE F K2 14 7.25 2021.8
10 TR 14 7.25 2021.4
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BoE WEEE

2 IRFXAEE
21 Top 11 TREALBIGEAREE

AP S Top 11 TR ARG 2 KAl sk ke . RO . £l TR m, JF HARZ
PR (F22.1.1) o Horh, SgRpar @ AR CHIT LTS “VEak Gl s G BoR ™ “Jk
TEREY A SR OR A TR b ZAE e s AR RS EOT A S AT R R A PSR A
S5 RPISFETRIEOR” MRS LERR " SRS AR A4S “JC AR SRR “7K
PEE ST EOR 5 R, SR AR BOR TR AR RHITA SRR RIS B, AT TS HTT 6L
15 “EHEAENAERFMEAR”  MEYREDIE g T R S o AR R A% .0L F 2017—2022
ERTFIEOILER 212, “SETEMEY 2SR T30 BFR0E 18051k 19.61, BHIRLLRE

F2.1.1 LKA Top 11 TIEFRRLE

TREFAEIG S|RE FEIIME 5 HHRNFFE
1 VEDHE DR B 0 i 2 ¥ 5 0 4658 63 027 13.53 2020.3
2 VEW 23 8 P AR R 181 437 2.41 2019.7
3 bl 2 v it ST B U SR 88 137 1.56 2020.3
4 FET A AR T 111 2177 19.61 2018.8
5  MEME A HUBT RS AT TS G A D Rl AR 797 6 983 8.76 2018.9
6 B R = RS Y v R 52 119 2.29 2019.0
7 Tk T Ak A P hn T 73 76 1.04 2019.3
8 SRR B FHA 856 1587 1.85 2020.0
9 TENARG AR 1 000 3541 3.54 2019.7
10 A 50 4= W4k 46 71 1.54 2019.5
1 IKP B A S EFHA 52 25 0.48 2020.6

= 2.1.2 RKIGE Top 11 TREFRIBROENZEERATE

Fs AIGBFR 2017 PAONES 2019 2020 2021 2022
1 YRR EH  di deot  5  F 281 455 695 807 1128 1292
2 VER & (0 2 P ARG B 20 24 43 23 39 32
3 el 2 AR e it JEU R B 95 5T e S A T 10 10 7 7 26 28
4 ST HEM A Y SR 2550 T30 36 18 20 14 1 12
5  HEAEIARAHUST R RO AL S 1S R s A P R R 176 183 187 125 65 61
6 B R Y R 6 17 9 12 8 0
7 Tkt T Ak A LR Wy T 0 23 21 15 9 5
8 BB AN AR T AR 85 106 142 138 205 180
9 TR AR 127 171 144 167 219 172
10 MR T AE Wl 9 10 6 2 7 12
11 K-S S E R EA 5 1 3 5 25 13
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RJEITAFRGE] TRMPA I 2 6. VR B iR AT A SR oL hlRZ, AJTER
4658 1 (2022 4F 3k 1292 1) , 5IHERA 63027, S FHABIFARiiy. B s et
LR, T8 2022 AR H B OB A

(1) tEMERTERESTRLENA

i TR 25 4 2 18 00 A s AL W) SO A RS WA L M R R 8 A B AL R AR BOR o i DR A B AR s i )
A= WA PN S B s PR B 45 e 9 AT M g e, S X AR AR R B A A ) R R A A A S A Y
HERAE, REZRFISCHEAYARIRER H 8. VRN i RUENE . 51 R R T MTiTEOR, 2R
I B AR A ik ) R T ol 28 W) R0 S K SR T T, 2 2 T 4z R AR M A W B R A B A 14 1 g
mio FHEERGBEAA, RERARLH T S E R ZMRA R A SR, AU T A0 55
{ELER T D G B IS S AX R (4N Cas9 . Casl2a 7 ) JELAfA% Lo L I Bl 5 [ 25 /0 B [l SMLAG) o 2B T, [
A DR 24 88 7 it 14077 L A A7 A A0 R R 32 T N BT RS o DRI, T 04 0 A PR 4 R
BT HBYL A BN, 290 BA FRIE A 32005 BT B N 2 48 IS S AX IR, 7EVEH T KR I B ik
DIRRER . B3RS . DNA A Boffi ARV S5 S DN G B R R AR, X e 7 ] 35k K] 2 B A 7l 22 4 L
AR

(2) tEHZEBE~HIERAK

VR 2 (0 oy 7 AR B R AR AR SR IR B MR S IR . WU ORI L AR e B A7 T A
A EE JE SRR T A X I T K AR TR RO

Fe A SR B, AR AR, DA AT BR A LR A S v 0 B e & 25 1
TEASEATT 1] . KRk, FRETER IR R m = LA 2R ER, Sz, 4l
AR B LT AR, SO AT A T A . AEK 25700 4% 0 ek
FIHBISCTEAE bl e D05 s R R O S HLER sk Z PSS, TR B AR R AR AR E 1R 22
FER TR EELU ST D, 75t 03 B B i DG 242 e ™ i A 48 R AIE AR, BEX)
LSRR R ABIE SR AR 2R (ol i ™ MU S BOR g RS AN 2 AL DR R B4 . (D R
W 2o (L v ) O S T PSR R R LB S R ik A s ) 2kl i Al D7 U SR TR O M
PEREAT A TC TS 8 T L BRI s @ M AR R ALK 25 R S @ m A L SR & Kk
LRt e TR AR BOR S BT ] R Al PR

VRIS 1) A BRI R SR SRR AR R RS MU TR S S A Rk B S SRl
Bl R O ek ol R IS | B EOR, SEBUR IR ™ & ot AR AROR S A AR Y
W2, VEWIZR G A r=RE T3 TE 30% LA I, KA Rtk EAEY A= = stk

(3) BEZEY SRR ARTLST A

el 2o it 5 R A 45 4 AN [R5 A el AR PR, B A AP Bl A O B A (ARl L AR R A
KAL) | BPAERR . BPAEFICRET A IR SR, DL N AR Y A R st A ORE A Bl A B R R
bil AL ORR B2 4 5 BT bE ZAEY g AL B R S R R R TR . BRI AR B A AR
WA & AR ZAR TR IR, (E e A R IR R A R IR T A A A . DR T
SREZAAE: O W AR @ PR TR IR« W SAH, S it B ZAE R TR IRA ;s @
ZAERA MR . mE . OREL S BORBIBT S N s O B AR BB U b g it PR DG B PR 942




198

5 BB, w8 it o I A D BE AR AT S R 4% 5 @ sl ARSI E S M L RN
FEAETBe, A be 2 A i R BB IR . R B R B SRR B DR 5 B v BB AR AL
YRR K

(4) BTFEMEYZNRERLGDFIRIT

RAGTF R LG TT 5 N R E R I AT A O A e A B Yy, SRR ERA e A YR B,
W BT —E A B A R e UOR AT AL, B RABAR 2y . Padeit, meIIr A —4v8r
w2, TEGW 14 TTAEY), Dbl 10 45, BRHE 342500, HAT A SA M A e 7AWy 1T
T T 701 #UER I = HELE A5 BB TR 25 70 Tt BEfgPusi Bl (L 59, C O gkt
Gt B BT k. AR T RIGRAS I R ar R 25 T, ERECRI RS LT PO . B, 3R
THIERR ) = ZE S5 R 5 B LA SAEAR 70 T 5 38 /N 7 Z IR WA EAE G BJe 547 0 T30 AR . it 7
PriBbr s YO, s B ESAARIE . 25/ N 7455 1) B SE IR R FAEARZS A 10 22 S 1, BB &L, 4
FPER LR ARG BOHRAUER . ITAER, BER VS R B E AR W) BOR RO P R, ORI A 2y
O TABRRRYZE AR R AT, WL T A R R TS A, (EUR AT A AR 24 03 TR AR R A5 A AT)
KRB, PR TR IEE B Z , T 2t — DRI ORI . JEK, JE TEH AR Y7 10
ST EOR R AT A R B OCHE . 7Er T30, W ELGR R LG WRY B . A E kAl
YRR GYRAL . LSRRG . W BRSPS i B M B | el B W e RS
ZACHERTY, M T AEY A RS OR A 7 T RO AR G0 TR, E2hA RN T e
AR R FRAHRAE TR LS, A TREBEAR SN0 TR0 Inks &, Bt — PRI ek
BIHIRLR

(5) HEIEEI RS LSS EIBIR DR

HERC A LT o AU AL 55 15 G Wi D R R i ik N AR, FE— 2 K23 WPRHC LU AT Uk B
T, DIRERICE YR OB P A DT R e A e SR R s i) i A, A I i A v (e A AL A
WD R A P s A PR S e At 2 A . SRS e U HRi . HA DR TR 2SO ik
FHHA L R 5 IS I RERI R, W LIV EY BN SR SRR, SC B AL S
A HUBTE [ AL S 15 9 AR s @ ST LA TG BE, T e A [FIMERL B BRI A AL 5 15 Je M
PERCHIE LR BAIRL, BEMIGEEIFAL B BB S HORIE R, SCOUENL S R IR O R
FERE ARZ2bRE . AR SNERORI Y S 115 S AHER A Dy IR S L], B TS S HE O, BB
TSR AP S IR ERHOR ;. @ DPRBUEILBUAARSE . MRS, mR RS MRS, QK
Z AL N B BEIREALRL . HHOCHAR B SR PR it [ S A0 A DU F ) 4 A BEIRAL M T SR
B AN G A BSTT A AR SRR R TT 5

(6) SR E]F

S RE VT — Bl TR 37 3l ) 0 2 e 5 0 e T A RS B4 A W o 7R ol 5 T K s s P
PR TR o SRR S, WEE S e R G AR B R S, AR R sh WX B R T . FE
TR PO FRIALRL | RSR B FEE I, MRS BRI 2, FOR S F B R 7 e AT
AP FRRE K SR NTEHERR, T R 2 A B RE e SR SR BN BT RO T B — o BT IR R IR R,
I 7E S LR W IR AR 5 L PR S ik . AR A B AU, RIS RIEOR
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RIS AR5 1) M e JR A 38 T A4« i HRL 788 i 10 A0 1l BRI 5 Sl i 2R 8 e A o 62 0
WU ARG BRI e e b AR SRR R . 2RO . TR
VRBEVE . AARRPEH . RN T AR 8 v A BB T s T DX P i TR L 15 R B 1) 2 v SR s S P S
BISWSHR @A s 5835 B SR I e B S e ORI R R Al s S v e B RSAR B 4 T 2
T8 PR AF SR M A CBEROR Y B 2T 55 o A OB Y SN S 151 58 H 3 0 e 1) B 475 LA B i AR AR B
TR P AR SRR 5 5

(7) BRNTUE R BEED I TH &

TBHIE AR ATRARYL . JCPUR IR AR G f 7 A T RIS A SR A5 . R A= i AL
R T 10 5 A B Rl 2 ) R BRSO PR AT T AL, R K18 IR W B 2 W s e i) /1)
B, BERRP A A EYRAGUE RN T, SR RS O, s E A RS R, RS
TP AR, fe ik d & AU TR TN AL Al A= 0 il # R R Eaush . O b e
TRHEURHRRE AR IR 2 TR S5 A A~ S P W TR T A G B i, I GBIl s ) eIt Il 22
BRI, RADTTI MRS SR, 12 BRI PR m Rk, AR A O itk
BT 20, PSR . pH (. ISR SF A BEARTE, B RAFRR RN, FE70 K HE R0 o AL SR 5 T 5
@ PN RHRCR, AN ZRRE SRR, 222 AL BT AL A e A R E AN 2 42
Peo JPAcZeafghle . mREMRAETRER™ 5, Xk R B IR B m R T RS A | PR A Ol 22 B AR
HAERE L.

(8) EBRHAARXREHPREA

B EENHLERC (genomic mating, GM ) B R A AR M HIfr A FASAR 4 5 DH 28 5 B St e A Atk
FRFIENC, W] AP RIS A3 RO R, SE R EL AT i st AL e o Bl DA 21 e BOR B R e
TEIE SRR B IR [, RERRY 8% ZHEPE B FRAR, BRI 7 AL MR A e P 18], [ 3k nl ey
7B 2 E] 4 25 G BB, AR SRR IR B R o it , 6T L ALE BB AL R FC B B 32 B E AL
FHEENAE R, EfERirsg . RS AL 2R ERIR AL B A HE RS T T2 5 5 1, il AT fp e 4%
RERA . HAET, RETAS MRS R AR P OOTRIE N AL RC RO N, AREE T RERLACIE, e
YRR AR PR R M52 5 78 36T / 3k FIFH GM SR Zh I DA 8 S5 R e, BT 225 SRRl
shy A SRy, e B2 IR A] B G R EAME, LA — 28 SRR BRI AR, AT A 1A
BB ERRRAR . A58 AR B R LA B e A ) S A% 1 5 R PR A O A e/ ME . L, GM 2 —
AR IS, HRTIBE TR 225 I8 B — PRI, Z2 PR AR GE LA B AR 1 A% A s 2
RRIIBFTE T o BROCAIERC I7 2258, GM J5ikid vl AR FHFRAR i : D A& AR AH Se i 2] AR
MR O b2 3 S s A i P BE B A ;- (D) 78 PRI /K P G S A T8 AL 2800 5
(@) & A DNH A Sl B 22 B MR A SR s () FU o 7 B ™It SR ABE 30 45 22 R RIS By P 400K
GM &M TEBfi L 2P HIT WA GM LU E AR, Wl & s GM L E AR,
B A TEALIE & P IR GM BEH AR

(9) TARGKBREA

HHy, FEENT7seitil, atfe, Bhikfb ™,  “dkfhi” 2 sy 3E O Aol
SEREN TR AR, SERRIERA , SRR REAHLAN S PR B C ARG, T LUK $R = 05 s =R
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R ARG AR e RN AR RBORAR R AR A, TE AR IS B AR Y
HERE . TNRGRBEARES: © BABMEOR, ST NRBOELIREE | Ml R ALK
FERERNEAR, LIRS AT AT s @ BREMLIRREIAR, 456 R8s |
i NTERESEOR, JTREEZ . AR B EORITTE, SR A SR etk D RifEfLlE
WA, AR RERP A HAR . ZHLBFEEAR . A BB BARFRHEL SR, SLBT A R fER % A
ERGUENRL; @ BRI, ARERIEY AR, RO B, SOl A0 i, 8.
W BRI L A A 7 i B A B . TR NAR G S BOR B ek A g e R ™ 1 ) i
PRBEEAR SRR RIS, IMRTE ARG AR, et SRl ke .

(10 ) MAREF 4D B

MAREFEI AW, SPRMOR AP B H] BT AR ), 2 UK R AR T 7 A=
AR FEARBET A Y BON EORE, SRR | AEWPAE A T A P AR (RREL B . A=W 5eh s ) P
ER A TEQ N TS INK G SR 1611 A 567/ R g S O 5 o N R e SR 7/ L S A P e S i P S 225
HEM AR DL E s A A, 458 TV AR T B, R AW Rk AR EoR, JEEBMTTE D5
MG DASERSE . By mhZE . RN RIEAETE TR I T RUARIR U AR 5 . 3 B AR R 5
VIFLRR . W%, T R Wil — RS RHRTIR AT A ERY I HAR s LUERIRIRT. SHER LB
TEEREIRRHE A Al 25 O AR A EOR . SRR IR . itk U SE T NS BUR 2 4 e Ak
AR, RO LS DAR R SR SeiERRAA L AT AR S5 ) 2 O U O IDE ™ B 5 LIBERE |
IR 3 A i SRR S 2 BT B s LIS B AR b O SRR AT AE SR | AT 3R S R A A
PIHEDIREM LRI B B . ARk, BER MR HIBOR SR, RIEEIERMEIE BIHT . B O SATEROR ik
FAEITIATAEA L, RARATW A SRR B2 s O LUSRAIZ ool . SR R e min™= dhs ik
N EEERR, AT A ORI L™ i 1 2L EROR IR R ) WFA A e SR s e (S S
TR, RIS L SHEA KR,

(11) KFEpPESUEFREAR

KBNS E B BATR A WA AN A, B AR IR, AR R AR SRR, b ok
AMRE, MOEA T EERA, ME B AR, DAERET o HBEEE TSR SRR A A PR
T HRZH, VRS A, R AT BN TR0, LA s 8E B A 8 AR,
BEE FREE L BR K E , FR K S R SR SR, MRS ST B E A T2 AR RO RRER R
WRERZETHR, WAR TR 1o, N TR HAEE WK™ sy 5 i A4 25 3, R
A R IR TG YA MBS . DRI, TR ™ Bl A A B ™ Ml i 2 (0 A A R B T2 . 7K™ )
P SET ORI O SRR AR @ B ARASRIMT 3R @ L5
R FREET T o AHRHOR ISR S B Sy S A ALY, s Al v i A e

2.2 Top3 IFEAKAIBEABEIE

221 ETHEHEMFHNRERASFIRT
BT A DA SR A2 0§ BT R M IAR 2 70 THEAR ) =SSR R, PP . RSHEHL
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TP REREOR Y, GELRAONHIE I E A 222 B RN R G TR, BARGER ., JRHAX
B R . EGETE, FIAMEG LI K —Moide 2, FREG M 14 TTMeaY, DinbiEat 10 48, 4%
WAL 34CFETT, 1T HATAF A S AR R A AE AR T o a0 S RERE 1 4544 A 2 1 s AR A AR Y 56
RO AR, A TTENLU B 25 Wi T J7 koSS R T sl 1 Y R SR FORS v e b A,
REAR IR A AT . AR i A

B TS5 1 R W M LR Bh 250 TSR T 20 4l 60 AFAR, R PR R R S5 G B L T4
FAE) 2 A 25 BT ) E 2 TR R 25 e, FEAR 25U i i FHAE e . 4R, 1 2013 4F Lamberth %57
Science |- % ## 3¢ ( Current challenges and trends in the discovery of agrochemicals ) #1145 i “Structure-based
design is a growing discipline within crop protection research ( J&F454 (4% 25 Bt eV E Y AR B 5% 45 el —
FIARWIREIZERE) 7 Lok, BETE5HEY A sx A 25 00 T o T E & O Hr R 25 B0 =02, I
el T R s e 2, BN, FET IR AN (SDH ) BYLSHY, 185 25 %004 R B HE DA 1R
T (PRVS) |, itk TRKFESCHIE . AR 5 B R4 B8 i) e R Tk e e R S8R ke 5
TRRIEAFE N E R AU ACLEE (HPPD ) A4Sy, it 0 m 454 A4S G SE GIn293 M b i 4 it
FeW, A T HAT 2 B AL RE) 1 [ B R v R e O R T VR R ( ABA) SZIARZERL, E At AL
TR, TRER] T HTHY ABA SZ K507 Opabactin (OP) . [Hith, RET45H Y Frat (R 2y 1%
TFEAER I A S i AL, TR T2 IR R0, X —Jrnkpy o F R RS AFY
PRAGEEHE TR RSN T

BT A TGN, ARG R BRI R Ea sy, DR HGRE 0], H FT 4R
ik 80% Ay A% MU T DU S5 44 B 00 2 - 3EARFE Ay, A3 R MR B £ IR AR AR SZ 4K . T L 6l R Tl
GABA [ 4555 FiliE fEFE S il . Dk, RHRBEGERARMA TEREARNE, HETYH
T LE W2 B S R 24 03 BT S5 i ok 1R T R A ML o ¥ VR FL BT R R (9 1 A A1 22 22 HiME LA
WA 2 5 FHEFR B G5 A A5 3] T A AT, Qo Y IR 2 A 25 A Vs e R A LT BT BT LA R AU e 2 A
AR R T 324K, X —F AR RO AR TRATRE S IR A M T A 25 53R Z R AH BEAE T, A
BRI T R B B . A, N TR BEEOR AN ER U T THEARSS M B B, B AR 2454y it
JE R EACRAIEEA 7RG ), X —HOR A kA Bk — itk 2580 i fE . 28 BRTiR, %
RHLEHOR AN TR BB R 1Y & i Ry e T a5l AL W) W sk e e 25 it 5T L 82 7 B R HEsh /1. bl
KB R WA WA RN, FRATAT LU T 2 sk, IR A AR 25 B, ARl A P R IR R
PRI 48R FRAR BT

CHTEM YRR D SR MO BRI EZ S INE R FE M. FEER
V] 642 1 I 26 0 2 LA ] 00 S P R 26 23 Bl 2 2.2.1, $62.2.2. 81 2.2.1 Al 2.2.2, Bt LRI A TTEHE
PR R SR SE I (54 7, (O 48.65% ) | FHE (244, il 21.62% ) FIFER (16 1F, ALl
14.41% ) . "PEA 7R, HEAS T, KON 6.31%. JE[E | F1EE | Hi | BEEARAF Z FIA GELR,
HABERIBA A, BOLRF= B2 U RIEAEG A F (29 14F) |, IFIAEJE WK 24 R EA 7] 43
HELESE NS =0, 5 | 8L HE A HT PO DL R AR5 2\ (50.44% ) | AR e I K2: (13.64% ) .
Concentric Ag 23 7] (7.58% ) Al Inocucor B8 7 (7.58% ) . “F3l 51 Bt m BOALM i e (5 A 7], ik
| 37.86, FEH AR HUMRKMG AR, WEAE . W &2 BF5HEGHAR KT, Concentric Ag A Fl 5
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®22.1 “EFEMEWFNSKERGSFRIY TRARMGTROSHNEE~HER

RIFE RIFELLHI /% ELE WEIEEEH /% 1

1 S| 54 48.65 1064 48.87 19.70
2 Pz 24 21.62 944 43.36 39.33
3 Tl 16 14.41 146 6.71 9.12
4 e 5] 8 7.21 41 1.88 5.12
5 i 7 6.31 21 0.96 3.00
6 TRAFIE 3 2.70 47 2.16 15.67
7 HeA S 2 1.80 42 1.93 21.00
8 HvE == 2 1.80 0 0.00 0.00
9 N 1 0.90 33 1.52 33.00
10 Ty gt 1 0.90 10 0.46 10.00

®222 "EFENENFHOSEREGSFRIY TRARIOPROSHNEE LI

RITE RNIFELH /% EE WEIEEEH /%  FIIMEIE

1 WYL ) 29 26.13 1098 50.44 37.86
2 TINFIAE JE R 2 10 9.01 297 13.64 29.70
3 FEHAH 10 9.01 87 4.00 8.70
4 L 38 R Je iy A ) 9 8.11 113 5.19 12.56
5 YRR AIR A 9 8.11 79 3.63 8.78
6 EHEE. BYKL S RBFSE 8 7.21 41 1.80 5.12
7 A KA 8 7.21 41 1.88 5.12
8 AgroSpheres /) 7 6.31 84 3.86 12.00
9 Concentric Ag 2\ ] 5 4.50 165 7.58 33.00
10 Inocucor BHE A7 5 4.50 165 7.58 33.00

%H . AR

& .\ . LEF B

. HE=
.hﬂﬁj:

A%

I !ﬁ;ﬂl

E221 “EFEREPFNEERAHFRIT TRFARIMEEEZEEREDNSIEMLE

ESE|

202

P i
=l o Tan
Engineering Fronts




Al

PNERHFFRE
RERE. RYRSBEEE

GEES L .\
\ ek
EEAR . )

. AgroSpheres/A ]
mFEREXE '

DConcentric AgA A
EHE AT I InocucorBHE 2 A

E 222 “EFEREMFNEERAD TR TEFRAIGERIEENEIENE

ZRTE 2023 2028 2033

B 223 “EFEREYFNEERAGHFRIT TRFARIMENRRERES

Inocucor BHEA R Z [BA GIEL R

2,238 “ITFEEEY LN GERY N TR TRIFEATIRNRERZ . £K 104, Z TR
TR A BAE LT AN UG IER . — 2GR . BEE N TREE . THR MR BB AR R E i 458
MEARBIRER S, TS5 E YA S AR 255y T ISt 2R W, Bilan, mT LU N T4 g
AL BB AT & B A 25 oy TR ik G B s b & s P B &, 1
BT AR /Ny A P RN K B 5, W B G TR AT AR T R A 24
AR, TRIERY . SERA S PRI ES B A, BN, nTDUE R B T AR
PUPES B 259 & 3B HR ik, IRk B AR AR 245 QBT RIS BT E R RS o ik Ah, i8] LU i
WFFE A4 2578 IR 5T Tf AR T A AR =4 0 e 4, DR A R 3 I A5 DR ORIl AR 25 4 F R SR B 28 4
Mo B2, BTSN O R A R W BT RUE e, B AR B R B R B LR
RS 4 HER, HIMRAAR A X — TR G E V2R, T AW RE AR A e
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FEP TSR, fEiE & & s 1 o WAL IR A 25 e R B GR . R IEARFF B L MR TG
KRR O . MR AR 1. NIRRT ), SCHREREURE (HURFOR . TORIMLIOK ) |, 2Tk &
A B A ALY o $ IRARDRL™ P (E Y 20% 118, BUHARIEUR (B A7 J1 R ik 2 000 127G

TR R Ak & TR A 1) 2 J D A KA T AR FE hy — BB S5 —PBivEk, 20 120 80 4RI fL IRl E
FHICERLAE ;55 BB, 20 2 90 AR £ A B B B T A RDRHAS IR AR Bl H R ELEIR R F
UES = I BT W) R T B AL TRDRL . ITERAER, B TR AL R R ORI, 1 s B AR 1 B i
RHERHEZ DA B YT A R A e H 22 2, RN e R B ARS8 Tl R 8 . H itk 1
MK BB BT AP R T IZ MR MR, 07E R AR I FLIR 1A & IR IR R . %8 B I8
T RS RES MRS R I Ta (e, 4R AR MERE . TEEERYFRAE D, SRR AR RN GO R 1 R TR R L RE A
=R BB H RS R 2 SR

TR T T A B A= 0 Tl B R R 20T . QO et 0N AL IRDRL R, AR JFUREZS (] 2544 Fifk
SRR WTHSTE I AL OGS, IR IR OCHERG ;. @ FRIEIRBT L 2 r KRR, IRAWHRH - BEf LS
FEPE, 2887 M KD SRS, AR RIS O AL AT T2, WEIRAE . pH A, B[S K
FEAclr, ARSI R TEIAEE, T RIS ERCR 585, @ MR R, dadikimsh, 220
HESMBIEAL, 2RI UL B YA B2 et R R SRR
B, SRR S IR SRR R I . PR R O 2 Ak as B R L

T T A A AR N T A R A% O T R R E AL 3 I D3R 2.2.3 53k 2.2.4,
B GRIAEHER T = E SIS E (64 1, (HHh 87.67%) « €M (614, Akl 8.22% ) ik (2
fF, SR 2.74%) o 25 FEMEREA GERR . OER)™ 2 S Locus IP AR (414) ,
T A KAFHAER AL (248 ) |, HABHUIZC LR R 4. 95 B BiHES FT P A HLA 2 Locus
IPAF] (10.53% ) . ANHE/RAEFFAF (6.58% )  HEIZK A58 BeiR Kb AT .0 (6.58% ) FlEG 5T
TR BHERFE T (6.58% ) o “F-X8k 5 1 Ei0s m AL SZ AR /R AL B ] L K B9 B iRk 7K il
WFFE O AT S K= REEESE T, 25k 5.00. FE 5K = REERIEST BT 5 rf K= BE2E A5 B iR 2K il A
RO EGERR, HAHEEEEXRZR (B 224) o B 225 K “WRAYHIN LR B T 48"
TREIF R IV ) R B

#223 "ENOBCREBEMNIHNE TEFRKENGTZOEFNEER~HER

RNFFELH /% GBIk WEIEELR /%  FIFHESI1E

1 i 64 87.67 62 81.58 0.97
2 EE| 6 8.22 13 17.11 2.17
3 LA 2 2.74 0 0.00 0.00
4 Wit 1 1.37 1 1.32 1.00
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RFE A/FEHH % WEIE WS /% TSI

1 Locus IP /3] 4 5.48 8 10.53 2.00
2 H BRI K 2 2.74 1 1.32 0.50
3 IR ] 1 1.37 5 6.58 5.00
4 KRR B IRK AT Hh L 1 1.37 5 6.58 5.00
5 R RS BT 1 1.37 5 6.58 5.00
6 B B A= BB A IR A R 1 1.37 3 3.95 3.00
7 WAL RPN AL BT T 1 1.37 3 3.95 3.00
8 TrE 52 IR A MR A IR A F 1 1.37 3 3.95 3.00
9 YIS RAWIRHA IR A F 1 1.37 3 3.95 3.00
10 WA R R A 1 1.37 2 2.63 2.00
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KB N A ARG T E B O B BRI IR . TAERIT RS | DU MRS H M
A, AR 1774, [RIALER T T3R8 B A BT BEE N RREON DL AR ST K B9 H s I
KB ST )N AR STk I A SR i, B SR A R R OR A R A AR SO R R E A TR
MM T BN . ARl B P A T BERO R e, R 5 BRI, , i R B R A0 e AE T, AT
SEENRFSEER, AR ERI AT, WARI TSR sk, N THEE A A I 28R
A BTG 2l TR A R B TS e p AU o 7K™ S A AL B B9 H ARl g el D A O R, AL SR
UIRSE, AEGORARI SRR, WAL, fOEA LM, M3 B AR, DA o
THREEFEAR, EBMEFELEN. DAl S ET T RE LA EE, A%y
TOBCEATHR, RS SEE W A b el i B A R A S BT 40, TRk sh i fe bl A 2530 85
T HREH, DHESEAEEME, DA TR T MO T, 1K si & E B AR,

K E SR EF I EERITELUT Orm . O RABGIR. ML TEREMANTER, K7
A ST DU BRI AL I, D HSE A TR, Rk TS, il AR
APURRERIRAL . @ FBAAF. A A BT BRI SRS AR b M e R A TR, SR FRNT
W, @ AR, $6 TRATEM R SR, RSN ET R TR AR, Hahy
S BT AR BN TR, BT AT . @ sh¥rfap] . o8 HE R KN TR
Z, MAESCEFEA@SMUESATE, A TREAIEN . 25, A" E S BT RIE AR
ARGIRE BT HIFRIE A, JEHESISR R . AFA RSSO I EOR B ZHOR T B, R HA BRI K
PRSI S A

KB A S KT REE R . IMRILEGE N A ORI RIS, B2 K sh i %
FHROFRGTTE, JFBUS TEEGE R, R, m TR ER A, A TR E B, A 2020 4FLICE, K
FRE YA S B E SURAT I 52 R A3, X SERE I 2o TR il DIE N TIREZEIE T [ R0, 2
FEAGPIRPSE . WX T 2 T A= YRR SR AR S A i, Hoo 5 IR s . KRR Al %
B TAEDFTEN GUMERAE N BIE I 1 a8 | i Hh A R M O™ A, O TIBSRAEII A A 6, 22008 T AR 25304
XK= S R S BT B S VOREC S, RBETT IR RGETE s K- IR, X a—Yrhh
TP A SHE T S A ST HORME R T EARIIIT, miA SR TR

SRR RAEE K SRS B E BOR AR, ARTmA: O TFRAESAET RN, REH A
B, FEXTERREYIR, WA ST R RN T S8, REIEURRAS . bl SRR A
SHEFEARNRE; @ WA ESMEFEARRR, EETASMMEFTEARRRMIA , HE—PIFR/MA
i, AR sl FRAARAEA T, IR RS S EFRA,; O R F I
o, WA IR A S AL BT AR REHE) T, S PR A S B TR, Sk S A SR
BOARMES PR AL OE B, ehh, mTEF T ROEAR . T AT, HERENTEERA,
AR TR R Fh 2 AT KRR E ISR o
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*225 KFIMESHEERAR” TRARMETZOEFNEE~HER

RIFE RNFFELH /% ETE WS IEEEB /% SIS 28

1 i 52 100 25 100 0.48

*226 KEFIPMESHEBSRAR” TRARMETZOEFNEE~ TG

RIFE  RAFEHI /% WEIE WS /% FIOHEEIE

1 BRUEEA B Be K IFE B 2 3.85 0 0.00 0.00
2 TN H A S A BRAF] 2 3.85 0 0.00 0.00
3 PR SCHA BE 1 1.92 4 16.00 4.00
4 VLI B ARG R F) 1 1.92 4 16.00 4.00
5 W LA K FRAAE T T 1 1.92 4 16.00 4.00
6 R R 1 1.92 3 12.00 3.00
7 VYRR 1 1.92 2 8.00 2.00
8 KT K =05 e 1 1.92 2 8.00 2.00
9 R BT 22 M DT AR RHEA IR F 1 1.92 1 4.00 1.00
10 T &y Fi i M it R SR B ) 1 1.92 1 4.00 1.00
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1 IREMRAE
1.1 Top 10 TEMRAIBELAESHE

[ 25 T A STUSR AL TR £ Top 10 TARRMFSTRTHY W3 1.1, 0 MIERIE ¥ | IRIKEEY: . AWEF TR,
GRS RIEFHR B AV FEERI N, A8 BRGNS HFRERIE Rt iR A
FRBOEHLE ST B SRR RO A L S 18 FEARDLR” s AR B
FadS R S o BRSO BRIR I B SE LA T IR AR FAHOY B A TR R TR
AR R BRI NIZ IR A S5 FE N Yt RSB X U B & B L
B HTHS TS B A% 0850 2017—2022 4E 1) R im0 W35 1.1.2,

(1) EXERHZ AT R

SPGB 2R A AR R R L RAK S P 26 A, Tk Z WG YT T-Be, B AW B
M AT A R, ook EL R Ipt & g, BRI B — IR ARG S 2B I RRAE , PRBERGHESTT R
o BEERH ML, miE A 2 BRGSO B R I B R AR, AR, A4
PRI AE AR, G 2 AW &, 456 202 T BOH RSO 1298 58 245 ReiE |
SR RN A E R R Ty ] o 2 20 2 ARG S 2 v i I ] SR SR IRAE AR WA i ) 1) S8 RGBT
ST . 5 A 1 2 A SRR R B A A E BV e, 2 B A BRI R A, IF
TFRES 1z 616, TREHA T 5 E AR R R I B 3 . FRANTE i — DA bRl . KREA
Zrputy . B S ECOXT L2 A RV AE MIREAR I 5 R PR S 2R 4R | 255 R BB LA A T T A 2 24 RPAIE 5

=111 EDHPETE Top 10 TIEMRENR

TEARELE BOIEXE  WER BIESER FHYHRE
1 02 2P 1) 22 HH 2 R A 5T 9428 848 396 89.99 2018.5
2 RS 1 e AR B e T PO R e A 504 40 148 79.66 2018.2
3 MR A B 20 R 5 1 3 AR 82 6 879 83.89 2018.6
4 LY 106 7255 68.44 2019.1
5 B A A A A N EE 174 13417 77.11 2018.8
6 BT IR T R 1) B e R LA 7 12 170 9 066 53.33 2019.0
7 AR I3RS B AN TC A A 614 74515 121.36 2018.7
8 RIS E A SR F LIRS 40 1784 44.60 2020.3
9 Nz HEIN 20 5951z B R 4 165 17 103 103.65 2018.6
10 et ST BB M LU B R B B R 290 32576 112.33 2018.2
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F1.1.2 EBIBE Top 10 TIERARBNGEFZIIEIRRE

Fs TiZARENE 2017 2018 2019 2020 2021 2022
1 RS B E L R R T 2626 2421 2178 1439 631 133
2 R B RS R R L B T TR s T 193 138 96 49 24 4
3 MR K5 18 FEHAEDLH 20 20 21 15 6 0
4 HHE 22 24 19 16 17 8
5 B A S R AN A S EE 37 45 37 25 26 4
6 BT ZR AR BRI 1) B e R LA T 12 35 40 29 29 23 14
7 ARG T AR A TC A A% 118 174 162 115 40 5
8 R E R R B HLHIIFE 2 3 6 5 17 7
9 Nz R 20 S5z F R 4 43 43 37 29 11 2
10 e ta S AEMRT SER B R B L] 99 82 69 31 9 0

FUHMZE 38T HLasr ) HE— B S 2 il SR AR P A R M o LA S G R M2 5 3 I Z AR N A T IR
RS PR o

(2) FEMmEREMBREVE T I = AT

RSV R S R A EXELIA A, Bl R MR, T Efa AR, Fritie R 5
EHURIAR T S, JRaEE N A e MO 58 E R RGN EAEHEZ MRS 5HAp . B
TR S AR S 1 Bl S BT R SRR SR, AU BRI a4 BE A R IR Ik, i
AT A BT AR BT B A (AR it 2 o 5 e M RE AL o B 7 2 DR A A IR e A AE L X
R ABLAAR B AL ) 6% . X RSS2 A A 55 . FEdp SR T A R b, R ] RERH
Wk, A ROV, AR AR O SRR . FRT, BRI ) S B TR A L ) A A
AL )R BE Ak G SO, PR B A o P R S e AP T ML B TS A A 2 S 5 1 22
BT, BHOETER Y ERUG B E DT RCR . FeEEIZ ST 5 E PR RZEF O RS TR
GUEW R R IR G . 2 REE ORISR SRR, Ay A, #RE . 3
W) B NI 73 i BER IR SRSV R, | I REFRIGT . R - IER A W RES 1 AR AR R BRI,
K BT B TR ARG RS PR, R R BT SR

(3) ARt UHEDARE 5EEEENH

N R AR NRE RS R, U AR NS TE . ERens B NS I O 2=
KEE, HAT, PEHESEREZHANFEOR . TEIVEHEORNARE, —RIIWTTEE R B ad e A
PRI O A 5 U S A0 SR R 2% DRI S BRI, S B0 A5 i 2 P PR SRR A ) Bl A A DG A A TR
LT, Mimifedt NIfRE . FEMBIETT RS BEAMEOMIEWA; B AELO M E W ey
T TARFE AV AL s 6 2 TA% O U E WA AR R T IR s ;s B AR O B E DA = 18] A B
WBNGIT )75 . AR O REEW A RIS 16 R EARYURIRT SN B2 25 TR U ) s 2R ), R 2
WA BRI . TR HFAE TERIAAS, AR IE— PR ERE AL, @@k, 2
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AEo BAM, BFSEAGULRNIISR ALY Sl IR . N TR RESEHE R T i TE M A N O e
PARHAE R, LRI S AL, IR A S R s A SR s AR A= 2k, RO
G RIS, ISR PG R L AT I I AR ASE s Sl e i, e itk A\ S e o
By 7 s P A b

(4) REERE

N FLE Al R A D05 1 & S A BRI ) AT ) S KBk R . 8 2 8 P B O DL T R 3R 11 3ot
B, HARTE. SbE . ZAtE MG SER S Ak, R EGRIIER KR, ST R
YA A KO AR LG8 2 A, DT R R0 TR D 1 T SR 5 Skl H, TR
SRFEnitoT EEMEE AT . O ZRR B EY: . AT RAUE B2 SCERHR, R, #7E .
PR SART T A i AL R, S w2 B bRy @ IR iR H R R b e B, IR
ML FRE, ERAERAS TREMY; @ Mg AR THFE, SUREg iRy,
FBAEENIL ; @ A SRR . I AR IR AR R 8 et , S mIE R i, 2
LA O W BCE I A RS R 2R | VBRGS0 TRs, EMIUAL SRS, Ik,
FREREF AL S T RS T — RV EE AR, UL R e BRI ey 5L . I
KT AN & R 3t A% S g ARG A5 T o AR, H AT R AR I R P e S AR L
B2 I IRFG AL B . BRI, XTI I RIS, PG 328 T ORI (A A e ek, A B e
AT T TSR AL AL B 225, BN X A 1 88 Ak ok 1) e I Bk 1 o

(5) SREBERERNBRERES

i E AR I S B 0 SR R EER TR, A HE R B AU T S e 3 00 R () 5 R
FAATS G PR A% B AR 0 B B n) 8,  AERe RO AR S SR RS B 0 2 U 4 B A AR A LIS 1) DGR 3R
5T G AE T 52 SR WS 358 L A2 0 ) 245 0 ()R S 0 P LA B S Tty P O3, ml ol bl B S B 410 i 240 530
MIFERIVER, DR o, PR AR TG e . B0 175 S G e il 32 2 A 0 I 24 SR ik 5 S R i VR 7 1wl
[Fi) Fof T ) M R R T oK o i B R ARL S DU S N RN R 28 2 hE, AN G ie iy ( 2 /18R HER
M PR SR ) RS, SYERAEY . AR GRS B RIS I b S 40 i & 44 2 2% B S TR
A A 2 L S R 43 1) 2 IR G (R kR ) 04 22 S R R S5 e, LRI RS 4 TS 240 R4 1 S i Tt
I R L, [RISE8% B RS A e AR S vl S E SR A T (D, R Gt % 4 B S A T 1) 4 B SR dra s
N BRI ZS AR, IR AR 25 B RS ATLIS AN [FIHE T S I 2 70 1 G2 4 R 43301 ) S AR A R 2243+
VHPEIREE, NI B AR YL S2 3 Gy A it S A5 A8 Ak K TR A B s YA S S TS 0GR ME, dEr e
FA G Gt 32 753 M e R S B2 I AAY TR R, IR Bt SR L I SHUAY IR . Prsd
PE I AE DG R SR AR IAZIR TN, BHBHT A [R] Sy 0 o) 550 %o SR 2 A S S o B ) S ) e i B PR S, AT
f& IR RRE R o S E E, WM E B e S KGRy, - LIRENE B EE
IR

(6) FI/RIRIGEIS B0 8 e PEPLIRTT S

Bl /R o HE R ( Alzheimer’s disease, AD ) & DATAJRIE IR FIAT A BEAT A FFIE A9l 2 IR T TS . FEE 4>
BRN CTE IR RS INIR, B R P BRI Ry Rt 2 25 it B 7 H 0 T BB 22— o BT R I I R 114 s
LIS S, AR ERBIE RS, B EkmHEEE (amyloid B-protein, AR ) AR H ATHT/R K
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TR A B P e oA 2 M B PRI AB RS, el AR F=2E L BRAIE AB SR FIbE SR A T BRIX
= 2RYIBIGE 7 T R T 5 IR BT AR R R () SRR . Horp, R BEE AB T BRI Bk Bh e e Tk
BiBT AR AL S e BT T I O T 7 1] . 245K, RERA AR A B Tk A T B IR S B 25 0 1)
W, (B R L T, R WCR A e i A A0 . Fh T2 APk i) el d5le = lfe PR T 3IE G, 4 k2
BUARIEZ, 2021 4F, SEEEMZY MBS (FDA) 7EA 4 A0 R in s s fb s, it
HEN 19G1 HFEEGUARBTAE IR EEST ( Aducanumab ) [T7, 514 TIMZIHE . 2022 4, £FXT AR ZERIKAHT
R 28T (Lecanemab ) A THHAIG PRIKEG 255 . 1245 5 s HLmT (Bl 2R g SRoms S8 3 AT RE I T
RS VNS 27%, 5 B AL T A R 8 SR e A B ) JE A DRSO 3R 3 S SR A DG R B
FIBYTRIVER & AR AL, BRBERESE SRR, N REMGE IR AER . 2023 4F, FDA #itifi Lecanemab L7,
B AR Lecanemab FOTT R & AN TR — R, (HARJ — N IEM AB RULAI R IhIEE], HRRB R % i
BRIRIRYT U AR e R F R B e — o BRAE I PR o BT 7R I T SR (837 LAKTRE VR 7o 3, TJC TR AE
IR PRI . SRR TR PR FEECE A A 25 SR T 58 SRy 43R B 7R I 13 BRI AH G I 983
I R B A FUR R T TR A B, K IR Sl it 1) B SR R T3 R0 1) BRBL 25 TR P il A T 2 A, AT
B REBE, BIIGRIST 9k,

(7) EMANDFAEHSBIOLEMAES

M B R BRI S5 R, LA IR 52 4 i A A S BERS B TITA  b & A=  ERLIOGT A48 i P RS A 45 R
AU T B A0 A A T RE RN B OC TR 2. AEFUAZAE AN, B T BN AL A A AR A,
LR AR T A R BET A JORE AN . JORS AN A2 DI 25 S 305 1 11 T e o oy s — 2R 91
A HTRE, WNFESEAMEIRERYE | (5 S A DT A T AN RS AR FE AL AR G 55 FR 4 i 2 2
[l SCERANAE X Ak, oA A AR AR B VR AR o AR 1 2 M 22 B 7 T JC A M 28 A i A%
OHLHL, BDAP R -t 20 BARTE B AE S B G . BRI P9 25 2= B Bk 52 T BAE LATT I AR A 1Y
TR R R R B AL TC A s S A BT RE, WRZ) T A i i Ae v o, DL R | R RN A A
BRSSO, MBS RS M ESOERMEBR (AEE FIAh 2R TR BN S ) W E A, B
2 A VRN 1o T 7S 8 A 43 B ok Sy — 28 H i ok T R B S o a7 ik . ik ERER
FEAH Y B ATC AN - U BT e B8 . JEEARSR, AR A 43 B RN TG I 40 I 25 A 5 44 4k 2
S UE AR R . IR AR AT B IN G 0)385 i R Pe L FORLEE , F—25  A0 MO 25 44 RN DT R 1) 2 2k
PR . AR . YR S U AR

(8) RKKKBEVWERLBNHIER

AR ERAR/N . AU SRR, SRR T T AR . JEan ] DB R 2 he T 4
(PSC) g5 FEZ e T4iie (iPSC) . MG T4l (ESC) . MR T4l (ASC) Fik A filt FE Ak ok &
B Aok A, M C S TR AR E (R, PRI, Al B . PR IS BRARFNE AL ) Y
A o T IAERIN LA B 2 USSR I A 2 A B R PR R RE T, 23 S SR B FH 9 28 H
TR, B EAEEALIES KM E LA . W AEESMALZUTRE . 299507 I, S0k A
PR SR I 7 ) B BE AR AN N T R e . R B IR IR Y, A B L) DAL e 2k
BN, IHRERAR SR E . AN, BB AR, SRRz, T ok A 3 SR VR 04 b S Fi
AT (IR e T AR I IR, A R s A R 2 W i e i, I nl i R SO 2828 LIRY T th R A8 5 i
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AP . KA TR TR RARA U AU RISE R R R, AT 15 RN 200 e BEAR P (O A
N R MBI R T 5 AN T, AR S MG R E AR A B JE B AT FE A AR . A BRI
TRRAE TR ARA LS, AEEAT R TR AT A IR R AL . SR, RO s 1 obhe, [B7e
2SR B BEATOR ST AT R AT AERIR, NS ZARMEAL I IR . A B AT IR A BR . HELASE 2 S ik
RIRAEE WAk DTN G L TE TRAIZEOR S HABSEHEROR MBS &, DAt — R m AR TR
HEmYE. TEFRIE, RAFEUISEZ B m R, TR TR R, AR — I R AR ST T
RS RESE R, AZIPONISY T RS, RS R R

(9) AKX ZERAESHERZERA

NZEHE R A AR R 8 A~ A PR 2 2 WP O B B R B B — U BOR R i A B A
Ak AL B AN BTSN, R AN TRI R 22 (6] R BE R 2 P A A e — e 22 e, RIS SE I 21 i
LN N Z AR S A 2R, E LA AR 2T B R NSEHE R 2R ) o SE I LT R T AR 5K
WO T Z LTS e 2 12 SR AR AR BRI A [R) SR 2 155 A4 ) 5% 5 1) DNA FP8I4E S
B URAZYIR I A A AR FE R 12 SR P9 e =B RO AR | AR BE AR AR S P I
BB RAE DRI A AR B B o LAASENBI, SR — D AIBA BISEN . RSN 3 Y Fh
RISEA A YD, JFREY RN ZRIERE, AR RIS — R MR A A, AR — B MA
IR IR S D o B R SR R DU HE U BRI AR AR o TR, ARA TG R N SRR S5
PRI SR A= i BEAS TG Sl BT O HEIN 55 0 BRI T ) s RV R AT OC o 2 3T vl e Ry Bk
NEs ks, SRR “AETE” S, RS Al B &) B . NS A LIS
g H AR KA, AR ER A R A D ARZIE N K, P EBEZ AR 36 D ARRIEZ
SENRRE, LR BRI R B AR AN ZE N AL B (HUPAN ) SERHY Bk B> R A
BRIz SN 2R . ST, 2 NS A T2 I BRI 7 2. {2 RN 7 & B Y
FEPAE S 5 NP I 5 R TG ZIRAITIE

(10) FERADEHN AL ERKE N WHLH

Y F s BB M SRR Y (UFUKF R A RSB AL, XS mT LS i B R 2k B A . L
gL s A B RS DNA HEEAL . 4L B MiFIARg S RNA 55, Qe BB ie ik a . A3l
JOL R A A A Bt e rholl A T BRI o ATl LA S PR ) SR, 400 0 RE A AN [ ) 25
BERATER . Ah, SR RGOS Bt Z RPN I A LE U SRV, T . MR RS
PR ALL A PR FHAT, Y@ BshSBEMix S E R & R bl EEaRm AT — 2k
IR, Qe gh B ] LA G R RIS , RIS ME RE N Y n] R Ve RS Seii it ;. — RSV AL,
AN A A2 AT SR A 2R AR AP R 2E 5, IR Be 22 Sl o3I ph Qe (B sl B M i A Y 5 —JR kI 41
T, Y@ BEh A ] DLORAP BE N 4 G 32 SRR IR A A B A R 0475 DO SRy, Qe il
Wil LA R e 53 D5 AR S N 7RO S5 S 455k, NI S D AR SRt AR, MIHTER M R
M5k, sy . NGB RARMB AR, HNSMEG QS BB MR LA B KT
BRI TT IS T IR AR AR, X EEHFTERCR N ORI e s A B L] 5 T RE |
RGNS ORI E” R T EENSENE R,
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1.2 Top 3 TIEMRBIAERMFIE

121 EREFHSHFFERAR

BB e At G A D R L R BREh s 25 Y, a0 B B e R . PRI TR . il
L NI . O AR AR . TN B e I B AL B Z R A BB, BRI Z AR R
WRTRYT B BlE N BRI ARE S1 eA8fk, B 4B 1 B B A T, T E R AT TR A= i fgk
e, G TAERGAORE K., Hik, AO0ZEEEYREY, ERFHRIFEL, PR Mk
BIARIT % o BEAESE AU 43 M F-Be CANGRATIR2AVETE | I RIS R AT 55 ) MELLSMFER Z4 50 G I A -
X 2" MG AR IR A 5 R BRYE . BEERHLAHED, ZRmiiat . ZH T HOAR B,
BNV FEE2AET . a2 2 T BT RE S AR ST 5 2250 1Y 2L A% o

L2 2 SR A FH el R AR AR AT 1) L AEAE A IREAS vh RS RV B (R 5 0 ., G DRI A | S
MO, A EAEmA . BUEWASE, Ak, SRR R, A S L R AN &R
WHE o AN SR Y 4 2 2 BRI 1 0T AT 0 o, #87R TAEGE & 3L 415Gk 70 ((genome-wide
association study, GWAS ) ZAMUfEE., LUz 27 TIEGSF 0 h AR S R E, EmmZAr 7 17¢
PR S T N A . B T SNG4 B LIS, IR IR B TR G 2l e BB i Jride. ilan,
I HE A VCEC A L PR A RSE PR ek Bt . 72 2 PR A TRl N R BB S s i) i R b /KO s A AR 5, ISR
IR PR LR 5 (expression quantitative trait loci, eQTL ) A 77 1: o 75701 FH i3k 26 22 41 -8 LA S A i T-E
SEAZIR I 2R AR, RSB R ) & D7 9]

Z U 2T 220 T B N BRI AE DA T3 T, BIVAE IR A 0 S R YT RS R B . T
TCR A WhR YR SRS s B — DR R, T S AR X PR DR IR B Sl . — T, i
XoF 52 R 2 20 AR A I, IR R A L 2 S 43 i ) 5 AN R 48 B2 A 2 AR A S 0 A G, DR
REFPIRLFRHLE . R RS, 55—, Wl LGS AL SR TA T A R AE B AR,
TN 5 g 1 BAR A AL SRR R, R ZGE B AT 25, A RZ IR & 99 19 AH G R 28 v
R W AT ey 20, A SE Mg A e AL IR ZAF G i oy XA . BHE, PREESUIT
IR 22 4 2 BRI Bt R AR A B LA 2 27 & 1 AR AR AL AL B o T F B A, LRSI RL2 T
BEARIGIT I H AT

MET,  “EAPRIN 2SRRI TR R A O SO HE A B A E R o R EE L
EAYEE (%1.21) , Hi, PhEZOIES0E Y 26.39%, SIZRWHEENREEZ — NFEEE
FIATEMLS (B 1.2.1) kA, Boie KA T ERZ B AERD.

LB N 2 QLR ST TR ST T A% SCEHEZ A O AL SR B 26 [, R, e
FPEEE . HHEAA T = ALAUE L EEAE, BRI EE R o E R BERUINR R e K2 2 ik
IR (61.22) o WEBEHMEIRSEML (K 1.2.2) KE, & EBRWHLIGZ 0485851

AV RS ITEE R, WTF B ABR N 2 AR XAy, FRE B AT T 5 EANE 2
FEI A

HE— BRI B AR I Z A 2 R XR AGAT . MERRTR YT B 205 HA BB S o Tt BB Ay
FEMFIE Z0 Z 2R S ARl . RAEAS . 2t | BE2s BOXT 2 2% BAB B RE EEo0 5 Se i ot 42
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BT E R B A FR a6, HAT, AP i BT E PR SRS TSRS
S Z AR BRI, sl T 2 A B AU . AN, T RBREARTIARER, X E
AR A A BN MERI A G AR | BRSO ER SF M 2B AT, a5 R B (I Bee 5 R Lk
RSN S AR B T Al TR IR AR . TEMAERNZ b, BEE B2 BORSAp4L A BRI B, IR X3
W 1 200 LS R L2 ) 5 A R P AL A SR 2 O R B, SR e 2 . sl sl A
Widh 5. dE—2, FIHIRZE 0T Bldess 2500k, X2 G IR YE 4 w5 B TS T, 2l
RS IRIiPS AU OSSN Cik P o8 182 X Rbes A ) SYEU TR T = S DR OF s N ) | R S U
B, A B TR AP T . ZWANRYY . AR 2 A SRR Y TR T
MR JEBRZ aNTA] 1.2.3 PR o

®1.21 "SREFENSHZFHERR TEARMNEFROIEXER~HER

BIEXE el /% #EIUR REWEBUR  FHIHRE

1 FH 4174 4427 421943 101.09 2018.5
2 SHES| 2488 26.39 196 360 78.92 2018.8
3 YelE 1082 11.48 108 847 100.60 2018.6
4 ] 1002 10.63 99 737 99.54 2018.7
5 JIIEN 616 6.53 65 952 107.06 2018.6
6 | 610 6.47 62 675 102.75 2018.5
7 IO 554 5.88 49 721 89.75 2018.6
8 o 2% 535 5.67 58 463 109.28 2018.6
9 RAFE 517 5.48 46 441 89.83 2018.6
10 [iigsi 456 4.84 40 483 88.78 2018.6

E1.2.1 “SXEBENSEFFHIRR TRARMOEEERENSERLSE




BoE WEEE

®1.22 "EREFENSEFFHEAR" TREARAEPRZOICNEE~ETINE

BOIEXE A /% WEIR REAEIR FIYHARE

1 e N 495 5.25 65 133 131.58 2018.8
2 hER B 438 4.65 40 153 91.67 2018.9
3 IR R R 2 1k R 248 2.63 32491 131.01 2018.7
4 AIAIR AR 226 2.40 25923 114.70 2018.7
5 AR KA 207 2.20 26 167 126.41 2018.9
6 BHAR RS 169 1.79 16 829 99.58 2018.8
7 AN 166 1.76 13933 83.93 2019.1
8 DL 2B 165 1.75 23176 140.46 2018.8
9 A LJEW K 165 1.75 17 229 104.42 2018.7
10 T [ BT 2 B 161 1.71 14 924 92.70 2018.6

SFERBRIRKE

MABREXRFZEXDKE P
PPN

NEEZBR
HERZR

EYEREXSE
Pk RHFEELER

1.2.2 “SREBNSEFFHARR LTIREARAEESIEENSENS

2028

SHBIRNEA DN

PR S I RO A2 77

BHRENBERNSESRAEA
WoA A, RENMHEESSTED
B BB AR R

BIERENSIFEHEARE
FRATLE S A4
WERE W AE

RS TT H SRR

1.2.3 “SXERNSEFHEAR TIEMRAEIRRERSZ
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1.2.2 FREMWREREMNBHEVH R T L ST

TR A 45 J5) B BE A2 5 18 R R SR A EAE I E , P RDE S MG, (acute infection )
FIFEE IR (persistent infection ) PIZEARTRIAIGRF L. N PaiZiiss: . EANMUNRE . EB JNRESHZ
WRE, CRINSONTE, FURRNEE, NRGEBIENRE, A SONTE S 2t e r e e, I
JE RS RIS ORI — o A Sl g AR n] BT A = A eE, AN BRI 9 a5
ARG, (latent infection ) , TERFETEOL T FTHCRREAE, AU, WRDZHNEE. FF2ilk
TR ST IR T A 25— s R B AL R0, b e e n s SISt IR
ARGk A E R RIETERR (RLRIEA AP GE ), AIIT AT 7 240 A A A2 ol i A TR AR P
TR T FHAGE 15 B 1 AN AT DI T AR 0], s PR AL . et idilen e
e 2 e ks B2 e, MELIAAL, LR A5 AR E A B e i, UG AR At 2
FORGTH, RS i B 5 FRaS OLHAR = e, R T ARAHSCHLE], AR AR SR B B iR
RO, B LIS ARG, SR RO AR 1] RE BRSBTS (s i 5

Rl P s AL T S B Ko 2 S VR RN G e R Y P T, e A RS S PR RO
FEALTG R R L G b - ) B I R . DR SR, i AR A T S A 2 SR R AR RIL, RS
L RPN, TN A G HLER, TR IR — 2R R L, a2 4t Jr X
L PN, P AL, BRI 5 B AR RO S5 5 Sese i 07 T B o 3 B i i e i
JAFRZ IROLE] . ST LR SRR SO AL | T T e AL . T A0 AR S e 2
MEAEIBHLHSE . SRR TR TR T D A e [ 7 S R [ g S e S M e e S g . 40
I 2 2 ) 32 22 BELWT 2 A= i ST O RS 8 B, AR AR 1) g T A B o S R BT s 190 s £ R 15 SR 1A
BRSSO BN, T BRI A A A AR S I 2B R T R I

TR R T A Y AR AW A TR, AT S R R RS
BRI TS5 TS 1 B . BN . NG e i i o at n) i ot S DR 20 B 5 DA B o B2 AR e b b S e s 4L
FRE ek L an i ks — PR R e 2 MR LI R A Bl 22 R GT b Al T e el R, S8 E:
RAGFEUEYY; SR RINTE N FECT AMIRESS, R . #O I RE A R A T e T
S, EEASEGURTE S . TR ANGT P IERE AN MBI A o B ) T S M S SN B T TR S i
RSB RAHERL AT, AR 3 R . Toll B 52 A sl A 7 PR v 7e s i 5 i AR5 P 2 i
A KB HIL A5

AT, TR TR RS HLE R T L AT TR AT T O SR TR AL B
ForESEE | R EAERE (£ 1.2.3) o Hop, PERGOIEICE L 34.33%, SEIXATHT I EEMITRRZ —.
MEZEZ M EERZ (B 1.2.4) KFE, BOeSCEHEZ AT HIER Z BISA SIS EC R,

RPN T R R RO HLIE B T U AT TR SR T A O 1R SCEGHE A T AL R 1 56
[l AR R AT = ROHLRR A SERE AT, e R SR E S B AL Gt S i
AP EBERE (£ 1.24) o NEZEHMBEGIEMEZ (K 1.25) k&, SEEPMLAEAESRGE, Hil
LA R A4

A VL LG AR, XET ae M a A FE S HLA ST U AT X — A, FRE A
b5 EANFRZEIF I A A S
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BoE WEEE

#1.2.3 “FEUHRSRAIBRENHRFRERET TREARINEPROEXNEEHER

BOIEXE IeEHH /% WEBRR RIHAEIR TYHRRE

1 FH 285 56.55 24544 86.12 2018.2
2 Hh 173 34.33 12 280 70.98 2018.3
3 ] 58 11.51 4749 81.88 2018.6
4 YelE 56 11.11 5076 90.64 2018.7
5 eS| 51 10.12 4369 85.67 2018.4
6 IEDN 31 6.15 3177 102.48 2018.0
7 HA 26 5.16 1515 58.27 2018.5
8 WRFI. 21 417 1764 84.00 2018.6
9 fir 2% 18 357 1397 77.61 2018.0
10 oA 16 3.17 1087 67.94 2018.6

RAF T

E1.24 “FSEMnSRRAENEIERTRERET TEARMEEZERENSIEME

RS R 5 S RE A S ML SR IS T . ey . LR | MR W)~ R o
FHI BT AR BOR R, DS R FAE YRR | TAREBORMIRIR SRS , RIE TR R s
RGPS LR AT RE ), A RGURTEZGY) . ik A7k AT B v SR — AU R
A, ARCHEAR M RIEGAN P R B P2 51205 K o RIIROK, X Tt e e F s bl
il BT 22 A T B Rl g RN NME Sl . BT IUEARRIBESY, MRS R AIRA, S
BT TS AR A B LU AL BN PR SE B, T BN RG22, M Z 4. ANTRRE . il Rk
SR, il S BRUE . SRR PIRSCHLE] . $Z Al i 4 S AR B 2 T XAR
KHURIARR, RavE . NBELSh B SR BRI B R AU BT 5 0 e T RIS 5T, EDM 4
AR MR TR Z M TERE AL, (AR . RN | S IRV | I RE RS IR 25T I
SRAFAEPRIL s TRYT IR TR R T RS SRR R TR EOR , EPUR BT IR R G AR 55 5
PRI IERG 5 L 1) BELORT S B A A i AT AR S BRI R b R — @ RO T, (AA AR S i ik
FE MG A LT RE R AN RSO 2 R A R (R, 2 IS8 s, R E T 2R IR AE T B
TR S AE T AN MRS AR R IO S LA ALY, HAEIR T P IR 3 7 s S B R o 7 ) i PR AT A2

P i
=l o Tan
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Cl R —E RIS, MO ERE MOt 2B 2P K, H A Rk b /& 2t — k. K 1.2.6
N RS T R A RS HL S T L R TR RTIT B A R

®1.24 “FRUEOBSSRAMNBHENGRTFRERET TREARMAPROENEE B

e E IR /% WEIR  RHHEIR FIHRRE

1 NS 50 9.92 5 480 109.60 2018.3
2 e E F o BORAE b 5T B 31 6.15 2259 72.87 2018.5
3 thE R B 21 417 1771 84.33 2018.4
4 iRy 19 3.77 1545 81.32 2018.2
5 AR 18 3.57 2472 137.33 2018.3
6 XK 17 3.37 1836 108.00 2018.4
7 INFIEJE I 1H 4 L )3 4% 16 3.17 1646 102.88 2018.4
8 HrE O FEBE 15 2.98 838 55.87 2018.9
9 FrR2E 14 2.78 1079 77.07 2018.4
10 AR 13 2.58 1303 100.23 2018.9
EBTKF

BEYERIAF

T, MK BEWLSEE

EEERIHMERFEH KT

FiEKE

125 “FFEMBSRAMNBRENGRTRERET TEARIAEENRENGERLE

BEFEEESREEGEARREREIEFOME ERREAY
PR R 5 T8 EAMZ AL S H T R AL

ETEERERAERLRFAERESERAUSINFERREROAR

AR RIRERIASE AT T AR R S

B SR PR S 5 TR L2 57 A T 62 361 s B SR TR T AR R R 7

HE A R AR BT IAFE AR TR RIS EL TR BN, SEM R AR ST E.
BARGARTEDE

1.2.6 “FEMHRESEAMBRMEINHR TIERET" TIRMRITENARIELS
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123 AN OMEMARESEEZEENE

NEGAE YR S 2 5 ARRE TR SeBE i . SORE RN LA SN A R T SR A e, S 32 0]
TERAEA SR, X YER ARG SCHPER . SR, R T ARMAY MR E L, H 5 FMEZH
MR REELEE 2%, S B R A% O R AR R 27 O T i . ANARAZ O A 2 4e
N s A7 AE HO AR GE R e BAT 258 A U E R, . R, MR SRR O i A di))
FEAE—E PR, X F BRI ARG A DA R R 22 e B R A e MR AN e S5 T . R,
R GERHR R E RS AL O A . A BIMTAZ O RUE A 508 EEARDUREAE R T2, A TAR
WX f R AT IR S AR L SR 5 A LT P g AT LA BN e T LA 2 X B (BRI R 3 S

MNAERZ A R R R TR IRAEAE R R R . 1B 8 2 4 v R R i 2 IR, &
FEAE YR S 5 15 22 RIS A BAEDLHI AN I . A A A A A G . R, SRR A5
B NTE F - WREEAE AT AR e R s FERB A A s ISR R i, #a 7 Rl
N AEDA S SRR LRI R, G568 R EERA SRR . AR, Ttk
TAERZg T FAEEFRE RS MR A RS TIR R, TR AR O RUE M r 38, BT 4 -
6 FREAEDLR], PR e A R S ts S AEdE S A .

PAEK, MBS TIAE S5 AR A R, I RIImEREY 516 F3 . Rt
FHEAEAERHUAA GRS h R EAE N . B ATt S N 2 WORR AT, anSe BERAE Y211
( Human Microbiome Project) . far %6941 1%) ( Dutch Microbiome Project ) 552l T AN [A] M IX [ A2
WA ERE, IR T2 N | R T | AR S 2 0 2B AT 7 NARRUE Y SRR S5 D6 . IeAh,
XESTHARER T 1a EntfE R RAERUEY) ™A . AL K 51 I B b R FERERT, $8R T ARG
A=) KA PR HUA A S BRSO E FALE . SRR, BT S e A i A 5
NSO R PSR T HLHI A AR SR SRe . SR, A AR O E A n A E R TR
HFEPR, XFERI RO Y AHAR A G 20 T —SE e A AT R BAA 88 WA . teAh, ik
Y1516 F R R ABFFAEAR KRB FARBE T/ IMEA ANE B 525, ARG R 53 B 5 s A E AR AR BR
Peo 5, W TIREMAN SR E RS, ok A VI ARERIRUE YRS 85 R — 38 FH T 9
PNii

M, AR A RIS E EEARNLR” TRRMEIEET e SR BN TR A E R
SRR, hEMEE (£ 1.25) o Hrph, PEZOBSCH R 28.05%, EIZHTH I FEMRERZ —.
MEZEZREEEMZ (K 1.2.7) KF, %O AT E R Z A SN EELRR,

NIRRT A S S EEARDLERT TRERBRCETE %O S T T AL Bk A 28
M [ 5 . H HEA T = PLAE ok F SE R RN =2, Zr IR IS KA . InR AR JE I K 2% 36 31 4 e il
A TR SR G (R1.2.6) o NEBHMEEGEMNZ (K 1.2.8) kE, Haillzma4
EXRR.

AV BT R, T AR O SO S S EEARYLE” X —aiiy, REHBL TS
FE A FZEAT R B A S . AR NI — 0 R IR E AR L3, ESmkoF . DAARTE Y %0 i 5
V5, Zflrh E AR RUEA R, R E AL O Y B AR D) 6E

NARAZ Lo T I AH A B X0 T3 B 25 ) T R IR e RS HE DI TR 1A 8 S IR AR AR O i
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W2H | AT R A I EUIR S A VR PR LA S 2 P (8 37 SR W2 224 i ol A 9 200 43 v e )
BEPRI . B RO BBk, e, TEES SRR (AL ALY . BRANARI Y | R R
R N R RER A 28 o3 BT LA A B 5 ) RIS BRI AR O A A, IRE L OIUE A X s
FAREFRAVEIALE], JESATR G IRt R, BBt B RAR IR, (A . BT 4k
PRGRAZ) . TR . satEoT, BRI PSSR TS T 00 U 2 et g . Jn, BATE Fintfl
15 BT AZ O A W 20 10 7 st B DL RE RS D HESh B T M 2 RS vE R T i e s R NIz T
FABA ARGy, TR MRS AT . 25 2E e R AT, SR T TR A B R (B,
12,9,

ZE LA, RBIAERE AREERRRS FAZ DAL, T I R A SR BAE HEIRIT ORbS , Fe A
W R AR I & JE . DAL B X% 0o BRI T, LA SOnas B bR AR 5280, PSSR0 Py 2 4
1) FE BRI 5 R PR AL R — 20 58

£1.25 “AOHMEMARESEEEMFNS" TEARBNETROICXIEE~HER

BOIEE 1Bl /% #EIUR RIWEIUR  FHYHARE

1 eS| 33 40.24 2980 90.30 2018.7
2 | 23 28.05 2 065 89.78 2018.8
3 % 15 18.29 1925 128.33 2018.7
4 B[ 15 18.29 1730 115.33 2018.8
5 RAF 13 15.85 1605 123.46 2018.6
6 e 10 12.20 1511 151.10 2018.8
7 N 10 12.20 1370 137.00 2019.0
8 fif =% 9 10.98 1343 149.22 2019.4
9 ol 8 9.76 702 87.75 2018.6
10 i 5 6.10 895 179.00 2019.2

AT

1.2.7  “AFRROHMEMAERESETEFIE" TERARMEEEZEREDSIEMNE




YVe-s mEmms

#1.26 “ARROHMEMARESEETEFIE TREARAGPROICXOEE~ I

BOIEEL  B3EEBI /% WEBR O RISWEIEIR FYLhRE

1 eyl 5 6.10 279 55.80 2019.6
2 INFIRRJE R 23k S ML 4 4.88 359 89.75 2019.2
3 FUA T AR S g Ly 3 3.66 996 332.00 2019.3
4 W Je ik KA 3 3.66 759 253.00 2019.0
5 Bhoi K 3 3.66 534 178.00 2019.7
6 FIRR A 3 3.66 400 133.33 2017.0
7 IR AR 2 3 3.66 397 132.33 2019.0
8 R T2 3 3.66 227 75.67 2019.3
9 e 3 3.66 222 74.00 2019.7
10 e B BUR R 3 3.66 217 72.33 2018.7

MREXF

MRSk O . .E"
EHFRAS SRR .\u///g

; . RUEESR
MAEREALEER B . _
.;?;m%j#

MR FE BRAMERMRTKRE

HHRFERE

128 “ARZOHEMERESEEEFIE TEARIGEENRENGERLE

ABZOHEMFRES,. SR
ANz MEMASEEFES RRBEME

HRA. REARASSEFNFRA, DEENFRA

ATERE

RBEE. BECHRE. SEEEFAE

PN AN X PP E Rt

EF AL BEMETE SN L

EF AL REM AR RN TR AL
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2 IRFEME
21 Top 10 IRALBIBEEZRTSHE

224 TLAE 20, Top 10 TR R AT VS JOAERIE 5 . IMIREE % 252 el R E R S5EYIER
TSR (F2.0.1) , Hi, Fdmriass T sz TR T 40Merrih” B ss ()i 5%
HEAR” “HEHURZAR NK QHH0 77 B H B ER” KB SRR F B 3R
WAL AR 5 VENEGERRA IR ASE “HUA B Y e B R B " R4 KL
A NTEMRGTT R T G RURBEF R IMEIRYIT R o AR A DE A% & F] 2017—2022
ARG G LR 2.1.2,

(1) TABSETRA T DRTE

T A2 AR AL T 4007 L (TCR-T 40M0Y7 1% ) J8 T — RSN E e I 4 s ey 7k, 2l K he
S TR IR 2 A B IR — FEELH U MRS G (peptide-major histocompatibility complex, pMHC )
) TCR KL HE AR T 4B, (KA IR TCR, MM AR 56 T 4 M o 28 45 S5 0 B4 3505 Iy 2
MIHYRE J1. 2002 4, Rosenberg MIFAZRSE A B, MR MEMR L A0M (TIL) Zeid (RSN [l s, mT L
RS AR A0ME, (H A TAEHALMIE RS R E] TIL, BB rTGIra i TIL 9 et M
MRS A PR AEIE B M E MR L4 (PBL) b5 A TCR LU A AT LUHRIGY T MR . B % 2006 4F,
Rosenberg A1 BN IEI] 1 280 BB Y TCR-T 40 MIAEVAYT M 6L 08 I AT DU 48 10 3 I RACR ,  ANINTIE
Bl Y TCR-T 4Ly i Ml 450 280 20 AR AY RBUK G, TCR-T Yy vk © 2 et 54 Ml 1 1 5 14
TR R TR, FG AR R T4 NSRRI R, Mg — DB ULF5 =R fIReny
TCR-T ZHMIRIE BRI A0AE, I BBy 1L Mg 52, ATSRTEI G 1 2Pk R o ik SE Pk K 32 SR 30 A5 1 B A ik |
P o g kit . MR AN 4tk | T ANMFEMR M) BERERT . SefiRIXepkiR, KEARok TCR-T ANy r ik BUs I
PRI B . [FIBEJEH0 T pMHC B9 TCR 254, H Immunocore 2\ B & A RELE AR P E5E 1) T 200 M A4 U

F2.1.1 EHBEWE Top 10 TEARRNS

TEFFRELE 7N SIFE IS 181 FIRFE
1 T Aiffa sz R TRAL T sk 429 1447 3.37 2020.2
2 PUAABIR 254 S Bk G IRy 7 A e 334 1815 5.43 2019.9
3 PR 25 [R) e SRR 162 942 5.81 2020.4
4 AR AZ A NK 477k 332 829 2.50 2020.5
5 B2k AL s ATERRER YT P 2505 5842 2.33 2020.3
6 B GPEFAHAR 431 726 1.68 2019.6
7 IR 2RI K 1723 3078 1.79 2019.8
8 ROy B R HOR 398 2302 5.78 2019.7
9 K & BRI BT R 2042 7062 3.46 2020.7
10 FWLEAE AR 97 552 5.69 2020.2
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BoE WEEE

*®2.1.2 EHPBEE Top10 IRARIMIEEFZOEFLFE

Fs TREFARRLG 2017 2018 2019 2020 2021 2022
1 T 432 AR TR T 4T ik 23 31 83 86 101 105
2 BUAABIER 259 So e BR B IR T A 44 44 35 59 74 78
3 B A3 T SRR 13 8 21 27 38 55
4 WAPURZIR NK 41yT ek 14 25 35 62 87 109
5 BEA KL e NTEREAYT T A B H] 227 221 276 426 679 676
6 B GBEF AR 63 73 72 57 86 80
7 AN EE Y 239 241 271 301 299 372
8 HorFEA B FEAR 54 56 56 76 89 67
9 R H BRI R BT R 62 99 203 355 630 693
10 FNs L IR 9 6 22 7 28 25

S T A He A & Kimmtrak, T 2022 4E R0 E5 — 34T FDA #EUER TCR J7 L, X IR #E R pMHC 1)
TCRYFVAEIUS T HA BRI U E KM . ik, MR TCR-T J7ik H i AF7E —LLRE & (IR BHIF
BRMERE, TCR-T ARSI woBs A NI v iR A B S FN A

(2) KB AY RIS ST R AR

PURMBEE 25 (antibody-drug conjugate, ADC ) H =5l : @ ik (antibody ) , 574 dE&EdE
HOFE ) R RO s @ T (linker) , TUSTEREBUAAREY); O MIEY) (drug) , KIEEHUMRETETE
A B AT . 28Uy ADC BRI A /N T AR TR R 250, 83 A mT e St 5 5 Tl A DG e i . e e
PulA, SEHOS R AR RS BT 5, P I R A1 E . BAT, ERE A 15 ZUtdE ADC 253kt LT
6 2 Tl & b Jgg, 9 FOH TSR bR, B AV M CD33. CD30. CD22, CD79b., HER2. Nectin-4,
Trop-2. BCMA . EGFR., CD19 #1 TF, H:i1, 53k ADC 7Eh[E |17, FEEEE LRI 22k,  “bt
REBITY)” SIS LR . ADC IR vl iz b AR s /N T 25 . A0 7. . SE4%
TR, AR ARG . U R . OGHGNSE . EPUARIRS, St n] B 2 8 Y B e B Bt A
B R AoRIR . BURE PR SE . AR, AMMTERS I AT ADC o] /S [t 4a st T,
AT B e e 2 2 i S, A dE fa e A I A8 I 55, SR Y g™ i JEF Uk, diiewEt
ADC A IR e FIRIRY FOBEIE o S35k, YRR A e IR 1 23t ks ADC RJ R iR
G EARART T B

(3) BB AR A

BEE RGBSR PR Bk, BRANI 2 A R R BB . BB AW . W e
Gy R e b I 10 B S [0 W R el o st e et oy & e S WM SN W R ORI DS sy N d e e e N s ey
B GI t RE v, ORI T X E S A SR B B S M R MG B A SR A 2
AR VU3 2 B B RN 25 AL SRS, AN RBAE AR AS 5% S A 13RI ., T FLIR B X 3R AR SE 1A iy 20
AT RE L . ARAFAN M ZH 5 23 (HES A 2., AT S JIORS B b R A 25 FP A B 25 A1 6540, D) R G Fh 2
A ) 240 L [RS8 A7 PR AE LR, e BB RS /AN IR PR R RIS B R 4 v B W A I R Rz 17 =X 2020 4F,

P
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PR s B 5 S A E AR B Nature Methods PEMAFIEHOR, dE—UESE T IZEOR B BRI AR ZS 0], KRR,
23 AV S A BAKG AR T DU AT T S 22U 75X, Rl R i S 2 2RI R 2H 2L A T L
B M i) SR s T e SR 2 A B TR TS | SeEa) T A E IR # A

(4) SRETURZE NK AR E

A PURZ AR NK 4005775 (CAR-NK ZiML 7% ) sl ik & sz ik (CAR) KB NK 2
Ji, KT NKZR R U0 R AR RE ), 22 RN IR da i AR, TR B MR 6 73R B9 —Fh
AN GRS Pk o G PR R A0 5 TR 2 0 475 23 1) RE A S PR AL 1) B iR 4B LY CAR (0 NKR/TCR ) 45
HEANASAL 8 B 5 RS R SR N (5 S R, Al fi A RERS I S AN A7 15 . e ot S i 2 IR T AR g
A DIRETCIE, SRS BB SR R B NK I, 2RI 1 15 75 o ik 21 2R RN
CAR-NK #HJy7 % L2 TR 6 7 U, RN T 1 B e VB | SRR S S S (Y
G RIAYT o AERPUASIE R “RABU AT, NK 4ifEA 2y M mpRe e, Hok
Wz A, JCHAE SRR A 7 s R ) o X Se 3T CAR-NK ARy 7k R 9 7 37 2 FH i
SO Toalk A A P=1 71 . BRTE A E0T5 CAR-NK 4 RIS TR 7 IEZEHE Trf, 8 /R Hh 22 o
AR KXW T 2 EPRE LA NK ZE T A 4, ek e . F AT e ie dn iy
T AN BEACE X S B AN AR R I S BORS HE AT 4%, S S AE Y EBOR BT T CAR-NK SfEify7, Wl
AR 2R M ROBOTG . BRI SFEOR, R, Al MBI NK 4R DI RE T A6 ] 2
AEfLRY CAR-NK ZRMI25%y, SCBUfs “isRy” | Al . B REILAY & e 4025 W n UL A Ik Ak
Bk, SOl Y HTER B B P A R, B CAR-NK AIY 7k i T BB Y ity , KkE T —
AR T R A

(5) BEZ4RLEE ATERPEIETT PRI A

A SR % T IR 9 KATL#8 AJe— R T ORI B A T3 Ay P 5 R SR A LR T e e A
TENL . ZWIFIETT AR INBEAIA MR . IR AIRDLAS NGl LLAAK R B9 A= IR 28454, (B iy |
e L OiRete, SRR ANER IR IE s (R . Wi, Ot AR, eERE . AEIRESERE R AU 5L
WA RERS), R, SRR BRI AR TR SR A BRI BOCHRRE I RE
PR KA ALEGTAN R QU EA ) R B R RIS, RARMR I, 20 B A I MR 22 5 iR
JraE. HAT, BEHIZOKHLE NRIBEAARIHAL TR B, Tl i 29k anfr s st B2 9ok L s AR AL
BALH 5 . B R AORPLER ATER N B A= 0 22 PR IR) A s P i 9 19 S TR o o) )P AR R 5 R
KAZ AU S IR ) FEERARS . SAAEEPRA, B AKALAS A TE BT MR TR B R A s Ao
{6, AR RE RIS MR T IT R, REIRTRCR, I RBHE A, Sk s m
AR, AR, UK A IREZ R . SRSV REAL . AW TR A DT 10 R R . PR TAAOK LA Ak i)
e 5 N TR REFIHL a7 A EHORRSS &, Sl A RO A AR T 7 5 ThaE. VR — Mo A4t
FiE SR, B FHARALAS AR A B v IR AL e R 167 SRS THI e BOTE T R R A . PURYTRLZE . By A it
EE L] s

(6) EMEREFRA

HRTRSETIEA X R ZRA SN CRen RS ) B A TR e, IR AT — 20 K R A ih
JYIEARMTBe. 5351, S B FrREE, Hn s TR OBl A RS TR e~ & B EY =B BL,
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MNTTE B S22 300 S IR S BUAE WA BRI & BE R G 2 SO HEAE ) “ B L™ X —#% . &
BARPEF LI . E BB . RSN . A E B N IR T R, DARES T A
G5 [ 2 T (R D RE BT B R g A, A MR — R R e s S A IR, BB R T
Ky B TR IRG AR SEIIRER, IS U R A B, B R, L AR TR AL
TR R A G RE R 25, MM 55 S RE TR T I 28 A e R R o A A G 3 b oo fp A AT F0 | Pl i | AT 3
AR R AR, HOE L AR . FREHURR R RS, SCIE KB I TR T IR A
B R TEA: , W R HHEZ)) T H P 1 S iRy T BRI . BRI I R R, Ak,
B I G T B UMY T 2 W DI RE s e i, DIt T RAS, IR — Dt sk R YeRe )y,
HET AT 4 (L P AR I RN R RE 1) B LS R AN T T 3

(7) INEBRADTRE

INEETRZ5 ) 26 RE A I SCEERZ R (ASO) . /T4 RNA (siRNA) | fifi/ RNA (miRNA ) 454
/Ny e SR L DTIR B JE R ek, DUARARE BRI 254, JEFIEE T ASO. siRNA. miRNA. /)
il RNA (saRNA) | f5ff RNA (mRNA) . RNAERLA (Aptamer) %5, /IMEBRZGYINH Lt ,
RAIHE AU ] B MRS Y G, 25 AT LR N AE B8 R A AT, RS A 1) 40 i K #5367
TIRE, R SR R bkt G 405 1E AL 38 5 A A B e 26 R G T DA DRI SR ), (A R 25 ) % 4%
WITDIRE. /NMERRZIIR PR SRR ) 23R NITIRY s, v I A as . s Ak, #45
TP HitESE, XULE A MERRZ T & TR . 2RI (ALt a aail 221k .
FRAVEFRAR . AREENLIZES ) | s . BRSO MEBRE . A/ IMEZIRZ YT 1998 4F 1117,
FRTRER AT/ IMERRZ A T 453K, 24 80% J2 2015 4ELIJG iRy, MERIEM REE, O Eifl/ g
TR IR AT S ARG o /IMETRZ YA FLIAT 1K/ T 25 TR 24 1 HLAT #E S T e bl L F 2 2o
B ARG AT L WRIT ST . KA, BAARRE G . Kok, BEE/NERZYIT)
o7 FH ST AN AR ST W B QR , T e RTS8 K, /IMERR 25K 25 MK B T [ 1) & Je
25 [H]

(8) BAFEAFNFHA

AT A (single-molecule protein sequencing ) , J&—F7EEA M T AKF b4 4R 1R R,
SEWR Y S AT A AR o B PO A A R TG SE R Bk R B RS 2%, FLih 20 R4k
AR EIERA AR (AL T, DNA HDUFRRGLK ) , EA A S . — S8 A e 4 b
AL F/KOF, R AT Z R R, B ARSI AR E B 1 2 RN TR, FE
JoF B A RFF 2 % T T 6 AR5 4 L B ARSI AN 25 ) & LA FELRE X PSR I e B A B S BRKE
SREAMNENIE . BEE Y BRI T R RSy A Ao AR, i 28 BT ARG T
JREFNPER I DGR B, [ N AMRME SR B A TR PR R S, E IS T T2 maRoL
4 B3 TR I 0 R 0 — B 2k, 1N 26 Quantum-Si 23 B4 1925 F1 I 627t R Rl 2 52 s
MGURAL RS SRR . R R R A A HER I R | il T ik . RS TG 15 S T R,
F SRR e TR TP R R M R OCHE . By PR IT SR A4 . BT . N TR REHR IR E
AlE, MR RGN . NS RIS IR L B A W 25 W OB & B a2, g Rl g
BT KRS —FMESE, Mgt W S s 2 E R
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(9) REBEBREERFET PN

KB F A (large language model, LLM ) 8 B & 78 KA SCASIERE Bk . & G129 (BEZ )
ZHRNIEF A, BIERR A A RIES o EAE RS SRS gk, T DAAT SCA S . B,
T2 2 AT 45, Hob L GPT-4 fi 2 WGl . LLM 7E A B ARG A5 = F 800, HaR
R A TR FRIR 4 Ry m e ) B KR, SRS 2 Transformer 2L 16 8E, /54 Transformer )22
ARFRS , ASERUARE R SCHEA T I 8 o AT BE AR — A B s bR IC R AR AR . LLM B T g A A
BSCAS SRR ), FEIAR B A PG R SR P 88 Sk Mo AERGE BRI T2 IR/KSF 5T, LLM $5 B R 2= A6 A1
TSI IR T = A B SOAR SR, AR AL R 1) BR 22 WA A AR T @ TR BR AR R Bns Wy T
LLM 5 B O B AR i B2 AR, AR s NG — 18 5 B I 25 (LR e S, R A L 5 R
JEPEHE T AR SR R, FEME D290 & O, LLM il i SC i K Bk 4 R Y SOk AR 5240 M, il
Bl A OB AR RS OB R 259, FOMTSTER 25 RE s, JFRUNZS Y RIVER] o 7085 (s
T, LLM 256G AR L sl . AT SR, B AR SR AL A i BT R B AT H A, A
AT B e 1 T 7 0 R B R A BB M . AT DATRL, LM 7Rk B AU Ak i B se i A B . RS RS
FIGHL B e e S5 AMUIME AR AR, (HBE 507 7 AR S RS W S N TR RER AR AR
PRERIE, LLM 5 EE2= 80 AR A Rl G WIS OB AL Ge i BT a5 A, AR BB EE 40 B S5 SR T 87 1
R SCRN P

(10) RIEERIFFA

FMis (L 4tR (epigenetic editing, EE ) HiARRAEANBETLF AT TSN T, E it DNA L
R B EIMB AL RIS 72, SCIUR B AR BARIE I RB AR o 2 ARBR AR T G 3L R 4 T
HRy e R S, SGRESR T DNA S0 R AT TE 15t A% KUK o 2 W5 1% Gt B H AR IS P FEA 7 22 B A [ o i
SCPURG B L o B TR R R, (EICAERY T R 2% 1 2k R L R A AR T O A T IZ N TS . Bl
B FRMBAL AR ARG IR R EAR TR | ERRAWIEE RN KRB, ZEAKZ LA IGIRI B,
SHIERE, BER . REEMEERYL . B BB S 24 R 1 R BT TR T R . ST R AL S
BORTEBIRIRI T IR R R, FRERISE Kbk K3 8 B A2 B AR R IR . B T st 4 2
WYY R ORI IS, ENANE A 2 5800 Rl R L3 WSt A% g4 25 M e I R IT R R e 8 . ks
AR G g T H &, ZamAREIRA YR RGN L, ERAWIMEA A, FRAK
FEVLIS G SRR I PG AL G . O (L B AN R ML 2, A HLIEE, 9k, A TR RER R ITREERL S,
W Ry B 512 G 4 ) DAL R 6 R GE ) A SR (BT SEUE . SR BRI T R B i A 2

2.2 Top 3 ILEEFAHIIFE ML

221 THMZEIENE T AMTE

T YAz R TRME T 477k (TCR-T) & —Fui AN S ey vk RS R iR HT iy T 400
ZAR (TCR) B ARFH BN T AN, FHRARRMINE T 424, T 410 L% CD3 7+ #5
D 3E S Eh AT 5 TCR M 4% B 1 B4 58 X e 4208 i TCR-CD3 & &k, A RGRSIIF454 MHC B mdis, ™
AOE T AR —5S, EHMDREE S TS5 TR, (2 T ams2sat, 515 T
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RS R 2L

TCR-T AJ LATFUN AT . MBS A BT E, AT LIRS 90% DL b, e e S8 sk A0
T FEFEHAZ —, B PEEMAILTA RS, Fdhn, SEfEiTHA 1810 J7 6 & fAEw 1 F1 960
TIBIEERESET . AEGEHTFAR . AP REYT (RT) = RIGITINEAFAE KRG 0 L i 25 dE iR b 52 % S s
IMAL$E TCR-T AIAEIAY T 7E N I Gy 7k, Sl 1 i ARGy RGN HIRIE s sk A 1K, fEad & 4R
HHE AR R B RT SE IR RE TR YT vk, A B O 0 S A =k, TCR-T 4Gy y ) 3z, vk
JPIRAIE . R P . HATAL TR R BE B B ) TCR-T AAY 7 ik 2B R XF SRR A 7 5

2002 4¥- Rosenberg BN . Cassian Yee FAIBA & E, B (20 85 v 43 0 g i T bk EXL 4 . ( tumor
infiltrating lymphocyte, TIL ) FlE &M i 4 85 P AE A CD8+T 41, LRI 345 45 - E IS
A DURE SR A0 IR AN S — YT (RIX s T AU SR, ELRSMN BEIHIRI ,  [m1 46 5o iR sk
RS, AEXFERTE ST, ATHRIFTRE A AE L H ANE Mtk 20 ( peripheral blood lymphocyte, PBL) I+
AR E TCR JEH, X fd /& TCR-T Uiy Hi>k . 2006 4F Rosenberg /N 7E Science [k Ff)—
RS R, SSEPMEMIR TCR-T 4 AE B4 6L 3 1387 h iR TR W N T ——2 51501 17 4]
B, A 2 BB T U R . IZWFSEE UGIER T R Gl TCR TR IR T AT

TCR-T HiRYEL B & ZuaEt, oAt

H5—10 TCR-T. MR AR L2 b 438 th =i vk T AR, sl s AN M BT R v T 41,
RN HE G IEHAYY o R T Ai e AR AR R e, MERZE AR, ™Ak —E i SR R

AR TCR-T, Sl T AN s AR AR PR St i AR 7 TCR 341, 146 S 2 A AN T 4,
R EERGSE T TCR-T P2V AL fE

FEARTCR-T, EFZEAAL TH) TCR BRI S 1 T 408, LUmsi TCR-T Ry =E, Hiib
T e RE R S IIRE, RS S TCR-T TR & 21k

HEVUAG TCR-T. ZEA RN TCR-T A A SEA 5| APTFEMALE] . Miogg kb S ug il . 5 g ke
OASRACIRE R D RE . W HVEDI eSS, DLiE— 04Tt TCR-T M S ie iy r I Bt RE ), JFHERIT AL
Hagabk, 3 HA BB IREE LT,

23K TCR-T 47 ik MG UE 7 SRR T3, TEE PR FE AP iR BE 2023 4 9 1,
7E Clinical Trials [443% 300 Jiififi ] TCR-T A7 Rk A9 IEAEREATrh o 38 W IEAL G AL PR /N A s |
JFefds . 2R B R . RASURE . kB0 . REOZIE . IRTRIE . EEUES . RIS pMHC 1)
TCR 254, 2022 4F-fy Immunocore 2> R & FRELEAVR P 82 [n] T 40 AR A BURE Sk T 4 i 5 4% Kimmtrak
ARSI FDAHIEIERY TCR 7L, X EPRE LM pMHC 1) TCR JTFIEAT 1 BRI A LM 28 o

AT, ZATE O TR R R 2 M E R E . hEAEE (£221) 3 NEZHEZREL
BYEMZORE, EESPE, MmE, &Gt KEZEWEEE IR (B 2.21) o oL EoEHE
FERTSNBIBLRG R 25 [ DA S A RIS B . T AR E TR MR HARA R A R RS g i ks (£2.2.2)
BRI AVER TR MAZO LR 27 I E R AT LA, FREAE TCR-T 41y ik B & Fi
FEV A R 7 AR T R ATS . FRE TCR-T IR B R A R 2B ., A ES BRI T HARARL
Al dent i SR IR A R AR BRA R L R £ 2 AR AR A BR A w R R R B N A I 24 5 g R
FEBEMCA O A R HE A BIPN AL . 7E) AR ESRMEERI T HORA IR AW, b [ 2235 A AT 0 A
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TAEST16001TCR-T #4iffiGy7, FHLAHIE THEE S TCR-T 1Y IND, iR | B2 R 4R, AR SR
i ERE R (ORR) 2 41.7%.

TCR-T ALY 7 3677 I B SR 25 B R AVERE , EL o] (o A I R rp e 32 I LR 4 e A7 AT
& H AT E SR I ), RS AT BRI A e A R 2 s AT B v T A0 A% £ B R 1
U] XL I S B R AR VR 5 o 2ot 42 30 3R (6 IR B 1k g b o Bt HAth i AR it i T RR Ak R
MR, IATHRE. CRISPR-Cas9. [l itiifiik . FLANAMNIFAF, TCR-T AUAY T IAZETR / #E AL T |
HAEEATT) TCR i . T 40D RERS E M AR 2 h S T F R R R . £ H i TCR-T 4 AR 75 D A Bk
FLRTTR A D5 1) A6 37 N T2 RE TN A 28 S A A A 7 | R e — AR e IR TR 5 LT %%
TR Y TCR-T 1M A5 258 AR TCR-T ™= i 4% , #RFEE— 2 VR Ak TCR-T 4H Y 7 I A Ik R i o FH & e
2220 “T sz ik TARME T 40007k TR R BT & R 2

®2.21 ‘THESGEIRGTHRTE TERARNSPROEINEEFHER

AFE KRFBHHI/%  WEIE WEIEELH /% FIEWEIE

1 £H 372 44.66 2560 64.63 6.88
2 CRES| 278 33.37 691 17.45 2.49
3 Yl 51 6.12 262 6.61 5.14
4 I 37 4.44 196 4.95 5.30
5 HA 21 2.52 40 1.01 1.90
6 L] 16 1.92 38 0.96 2.38
7 A 14 1.68 89 2.25 6.36
8 it 13 1.56 162 4.09 12.46
9 N 12 1.44 38 0.96 3.17
10 P4 10 1.20 10 0.25 1.00

W EREATFHB N 2017451 A 1 HF) 2022 4E 12 A 31 H, T,

&= #E

ESEd| &5

221 “THRSEIRAGTEETE IEFRIEEEEREDNEENSE
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®222 “THEZAEIRETAERTE TREFRINGPZOERNESR~ LG

RNFE  RFEBLHI/% WEIE WEIEELH /% FIOHEIE

1 K TA SRS 23 2.76 162 4.09 7.04
2 IR ARG TR AR A BRA A 22 2.64 91 2.30 4.14
3 1R FEBHITR A 21 2.52 90 2.27 4.29
4 A5 S USRI A P AR A B A ) 19 2.28 3 0.08 0.16
5 TCR2 Therapeutics /A F] 18 2.16 118 2.98 6.56
6 JHR L A AR R F 16 1.92 65 1.64 4.06
7 TEX R K 13 1.56 97 2.45 7.46
8 TNFI AR JE K2 12 1.44 54 1.36 4.50
9 EBMEBL AR 2 S R AT 12 1.44 32 0.81 2.67
10 Adaptimmune 2 ) 10 1.20 86 2.17 8.60

FREREMEE. FRMERATCR-TH A 7 HIHE S
HREA
AT#EEE, CRISPR-Cas9, @&k, SMMMNE, 5IA
HFEYLS. REMETARARE

AT A, MBEETCR-THMSTES R MR 2%

FE{RTCR-TF= Al iE LA

F4&BABTCR-TF~= M

E 222 “THESEIRETHETE TREFARENRERSE

222 WMEBEAYRERKE AT REME

PUAMMIKRZ5%) (ADC) WG eyrik: T 25 pL A S EHLAZ S, ] ADC f= A= I K52 46 2
JE ARSI T AT AR FRAL, 1728 ADC 7E fu g et 42 14 ik PR AT 2 A A0 v 6 B L S5 ) 400988 4 FH B e f 92
SRR 1, W AENLEI S ADC A R A IEAE T, B e Ze 4R A fid ifF PD-L1 5k MHC 3K 5%,
DIHR i ey T I UE M . ADC 5 e 7 R IR A I T2 — o M oems , (BB AL T AR TR YT i bl
Blilm PRI AT 5 Tz 24

1) B¢ 4 ¥i PD-1/PD-L1 5{ $it CTLA-4 it /& Trastuzumab emtansine ( {# B DM1) . Trastuzumab
deruxtecan (5% Dxd ) Al Disitamab vedotin ({5t MMAE ) % HER2 ¥[i] ) ADC E. 58 il 5 e BEAG AT s 41
il (immune checkpoint inhibitor, ICI) BCE R IARE, FF-R B D[R] iE dil rbofg ik e g E T o 76—

zr
230 | &b snzmme
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JFHY ADC B4 ICH B BENLIG RIS (KATE2 fF57) 1, LLH T i6RYT HER2+ FL R &3 Trastuzumab
emtansine % 7 Atezolizumab ( PD-L1 #i A& ) ‘5 Trastuzumab emtansine 5 & 42 & 7 19 77 %k, B¢ & 97 15 4
PD-L1 FHPEAREA 5. 75 ICH XEVA PR 0 5B AR /N AN i A & AR, AXL ¢ 51 ADC enapotamab
vedotin AJ5S: T A= E b i St 3 om, feiFbt PD-1 HUikZhak, SCOAR0 G .

2) W& HAl 5 y2y7 vk Polatuzumab vedotin (#£7 CD79b, Ik MMAE ) i AKT 1 ERK &
S, SRR CD20 AFEEE, M54 CD20 A CD20/CD3 RS SR T & . Belantamab
mafodotin (#[m] BCMA, {HEX MMAF) 0] 5 OX40 #ah41 G, S = b v T 20 B FnAvs 5 R 40 A i)
WAk, SRRV E R . IR IR IR L IE BT RIS FHZ5 9, W DREAMM-5 T H , DIRE
AP0 1ICOS Bk . OX40 #ahl. i PD-1 HLiRSFERIM{H

M e R ADC: S HNS A EIE 25 (immune-stimulating antibody conjugate, ISAC ) Hi #2 il
TIRER/ N AL S MBI TR A A, LB 7 ik A Mo AH DG HE ZR AR A0S, HE A S 4 T B e B i R o
ISAC 51%4: ADC TEZ5TE X FARIE], YhPiik 5/ FrEEY; B2, ADC Hik/Nr+ 2 i il
P25y, T ISAC /N2 0 TLR #sh#Iek Sting #5515 1A, 155 ADC RYBTIAR K Z2HE i i 57
PEBUEL, T ISAC FBR¥E ) fEd R S BT A, al B o] i AH DG HE 22 240 A it

ISAC FI FHHTAR T A T /N o3 G 58 U 291 3500 L 1o s % 28 b R Tl PR 058 0 S IR AR, A R/ IN o3 -3
F R G AL e B 8, VR FIALT L, T3 B A S 0 P9 A A FH 52 30 e R DG 6 22 4t A 1Y
WO IE G IR AR S Yy fe, HE— 2D UOE T AN, R [ B K B 5 TR A g5 R P e gE S B R
ROMER, IFASFRBIREEICIZ; 1ISAC A BLTPEE 7 Mgg AR TR, il R BR G 23 e A a5 H00 ) 590 mieg 7 23R 41K 46
[R) R

Hr, ¥ ISAC B4k /0w 3224 Bolt Biotherapeutics. Silverback Therapeutics. Tallac Therapeutics .
Mersana Therapeutics, Takeda F1 ImmuneSensor Therapeutics, Itt4), Jacobio. Chinook Therapeutics, Novartis .
Sutro Biopharma. ALX Oncology. Seven and Eight Biopharmaceuticals, LK [P EERREEZ . E 3R |
Fik . hEREERE DGR . TN I R T iz, Hirh, Bolt Biotherapeutics. Silverback
Therapeutics I Tallac Therapeutics i & B i & 3T TLR #4307/ ISAC, 1M Mersana Therapeutics, Takeda
F ImmuneSensor Therapeutics M| J& % T Sting # 2 71 9 ISAC., PUARHE &L F 24 T HER2, NECTINS,
CCR2, CD22, PD-L1, SIRPA, ASGR1. TROP-2, CD73 %%, {HJ%, 7EIlfifR L, ISAC i TAEIEZR MR
FITECHXEF R, ATz SRR E k.

B A_EABER /N S e i sl R i ADC A, BT IEE S 5 s 0 48 e R - 24 ) A 7 I R i A PR v A5
BTG H ILARBR AN A IL-20 IFN-y A1 IL-15 45

HAET, ZEE O LR R 2 EOELE . hEMAE T (K2.23) 3 NEZ>HERRNG
EMZ AR, EESm 2z, RESTE, mEEERMEESECR (K 223) o ZOLH™
HHERT AL A 2R T 250 /) . Immunomedics A F] . Sapreme BHE/ARIAE (% 2.2.4) ; Sapreme #}
A A S R ERREZ IR L Ak S Immunomedics A E| ZRIGFESIERR (K 2.24)

HAi 43k ADC fERFAE 2k 8 i A Jm7E IR N AR it . 508 . DB . 45 B AN L s Tk =28,
e A EE R = e o TR € A N O N = RN = = e v B r N N S T M W2 R AN 2 L 3
ADC 24 fEbHEZerh, HER2 8 S
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BoE WEEE

BT PUAMBER Y S BRI TR RN, fEBRERYT O, 5 B0 % ADC Bk
F R IR AL AL, BT E BERS DM RIS S AR i 415 SRS A AL, 42 =i ADC Rl G
J7 I PRI R 572G TR R BERIE ADC JT A ML, 5 ZLR R PUACHE SR G 0 (R ey i i 1
e, FREACE TSR B2 IR . MR YRS, DR AL Ya ra i, SeBlsy
PSRRI AR, S RSN TV AR IS 2 8955 01, sl Sr i IR RS A BT 2 ADC 254
WEIRIT I %8, IR 1 i L2y B BARSC R BN E AR S A, TEARAE R A9 S AT A S RS AR
R EATIG R ATPEAL , AR A RIS . 2T ADC RILLA SRR ADC, Sk s (ks e 159 7
FRACHIR R (1512.25) o

#2.23 “HUNMBBEYREESIATERMNE TEFRMOPROERNEE-HER

RNFELH /%  HWEIE WEIEELH /% FIEHEIE

1 eS| 194 58.08 1235 68.04 6.37
2 CRIES| 61 18.26 240 13.22 3.93
3 Fii+: 19 5.69 124 6.83 6.53
4 T 18 5.39 85 4.68 472
5 i [ 13 3.89 58 3.20 4.46
6 fiif 2 12 3.59 80 4.41 6.67
7 B 12 3.59 67 3.69 5.58
8 eS| 12 3.59 36 1.98 3.00
9 Ep i 7 2.10 52 2.87 7.43
10 IEN 5 1.50 3 0.17 0.60
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F224 “HUNMBEKIMREERSSTEENE" TRARIOTROERNEE LI

RNFE  AFEWHEI /%  WEIE WEIEELH /% FIREIE

1 A TCHI25 5 H] 14 4.19 126 6.94 9.00
2 Immunomedics 2 7 11 3.29 99 5.45 9.00
3 Sapreme FHE A ] 1 3.29 32 1.76 2.91
4 B Fi s R 9 2.69 31 1.71 3.44
5 Seagen A\ Fl 9 2.69 29 1.60 3.22
6 YN 8 2.40 62 3.42 7.75
7 1 FpE TR 7 2.10 25 1.38 3.57
8 OSE Immunotherapeutics 2\ 7] 7 2.10 22 121 3.14
9 TER R 250 R AT A B2\ ) 7 2.10 16 0.88 2.29
10 oS4 741 e i 245 47 KR 2 ) 6 1.80 38 2.09 6.33
Seagen’A &

HmEEHAE . A

Sapreme®} %22 & . BRIEHAZE

. OSE ImmunotherapeuticsZy &
Immunomedics/A & .

.Ekiﬂﬁiﬁikﬁﬁlﬂﬁﬁﬁﬂﬁﬂﬁl

BETHEAHE FIHFI R HIZ5 B IR AR

E 224 “JUMBBRAYIREIRKGIATTSEIE" TRARKINEEENRENSIEMLE

RACGEITIRRE, ERFRE, BERRE. BEEE

W&z BAEEEAIADC

T iEADCER S BB R R T AL A S

T W B XU I O 28 5 SRR AR AL

REFURE A R M R R A S

PR &R TT H RIS EIEA
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223 BT EERARA

B SV R ASTR 0 20 M R BRI, 3k B2 ALY A 7R B A2 AL 2 i 2 B o B 5 L RE R DA oG, o
il RNA JIJT (scRNA-seq ) RSNG4, W DB /RFre 28 B NI AN AE . SR1fT, 7E sScRNA-
seq ML B AL BR Y, AN HMLRY 73 B RER T ENTE IR AR AR s e AR B . % 18RS RE BX T T
fiff TE R R 78 A 2 A L R5 5 P 2 G H e, LA A s () SR 2 2 T DR L AR 2R U EG rh o v B
SERMER RN, AT IIZR AT DO e 4 A RO VE ] SCHA e R . RS b 9 AH A P Y B

PO 2 () 2 SR 2 50 6 5 BT L Si 4 DN R BRI B — 2 s ) A A 8 o ISR 43 HT 43 R
S — B8 AT SCRNA-seq FiH i R Ak RN SR Sk ey M 7Y, 55 380 4 ask B4 i — 22 |) Al {5 B3l i
fife s FURILSS , B4 2 1T sScCRNA-seq a8 LI 20 S 280 5 7 B A 2R ke A A s X3, 1A 7 A7 40 i
A A3 [R1HES 9 5300 v LASE— 25 Pl ScRNA-seq 48 TN Y B4 — 2 (A BAE T . th i3 i i S A i s
[ AE) G ARG 7 PR LA — A2 A AH B A FH e B 40 L0 3 ) %3 7 A4 L 4 TR 4™ e 1) 90K ) 3R R A 1 g 2 11 5 B K
RAINE) IR

HHET, 2SR SR A HEOR FEAE T Em s AUy (RPN ) 8@Othric (HPRI) SEET mRNA
Bk BT HGH B RURMZ G EIS R EIESN, — RSO R SR R 2 TR B AR 2 A, DI E X
O3 RERE 2 [B) e S A A IR SR SR e A AE W U . JF L, 8 Sk () 2 SR 20 RS ) 4 38 B2 A R AT
GERIHTR, 38 =4O e SR A T AR IR SCRNA-seq 20 Y07

W AEAS B LA 5 00 T AR D R AN T s i S AR 01, R s SR AL R, TR
TRAHL T R ZH 23 T1fE. 40 DBiT-seq AT LATE [A]—ZH 201X 2 1B Fl mRNA % Skt 25 [l figdr . SRR
FEAA = 4E A S . RNA A AR A: 3R LA KA AR RNA [ = 2k e £ S 20 8L ) 26 A BB AE T 2.4
MORUEE o EATTE R T B Y ZH 2L ARSI, A0S s AR AATTRT e ik NUTHTL AT A ol 7 240 B %) — ZEBRBE v A
FEVE IR 3, DA 7R 2 3 0300 0 e S5 1 P 8 i L B o

Ak, It A S TRV SRR BORTEIG R P A T, Xof S8 3 PR sl A8 R DR A AR S VAL 1) 3 B A 1
TARZPIRI ST HUE, B0 S I ]t A = DL A LSS R RN A RO A ) 25 [RE Lo IAh, RS ]2 s
HEANA BT R BFEI TR AL B A 25 W) 0097 RCKHAE BB AT A BRI ARL rh A T, I R 4
DUFPH A TV, DA 2 S RNAYT A AR S RN A A2, Tl AR B B AR TR Y TR

HAET, ZE O LA R 2 EOR L E . PEMEE (%K 2.25) ; AEZ>HEZRNS
VEM% kA, EESEEZAGEEAECR (K 226) o ZOER BB HEZ TSI i - BRE
PETFRAEREGT T . R PE T 24 . INRIRIEE K2 (£2.2.6) o Mk — R B T HAEREGT T . R B T 2%
BE . B RUMAIRJE W2 Z RIFATE AR R (K 2.2.7)

BEE 25 (A1 G S22 oA B A e, T E 1Y . SR DG Y A AR IS 1 S HE R B e AR 1 ok Bk EL A Pk
Rk, SRR 22 B 4 IS IR L b R A ZE 7, Seurat Integration. Harmony. LIGER %5 T H e T4
DIVEC SN TR S50 I B8, SReff e B I 2H AR b AR A BE UL B B A IS AR, 5 PRI I R 2 [ 2 s 2 4
ARIEAETGE R, HRARITHE 1 AR P 2= a0, SEB0 75 vk T LUK ] 23 [a) A S 2l 2% 751 5 scRNA-seq 25 Gk o
B T AREERRI TN, SRR S X SR 1 R O, DS (W) s 202 7 R A LA SR i
IrHEEE . sCRNA-seq TR FIVRE AN sk 4 8 55 3 0T L B UHEA 725 RIS AT A 7 s o XA G D7 ik T DAFE S ] 2
il 2 7 e AR A AR, - B HH X BB A A BRI RSV R R B L] (18] 2.2.8)
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*225 “RARTEERARA” TEFRMIEPZOENNEE~HER

RAE RIFELLHI /% G EL k- WEIELLR /%  FOSI1%

1 B 83 51.23 743 78.87 8.95
2 GRS 61 37.65 190 20.17 3.11
3 L] 4 247 1 0.11 0.25
4 e [F] 2 1.23 4 0.42 2.00
5 faf 2% 2 1.23 3 0.32 1.50
6 ERN 2 1.23 1 0.11 0.50
7 He A 2 1.23 0 0.00 0.00
8 Fii 1+ 1 0.62 0 0.00 0.00
9 o5 1 0.62 0 0.00 0.00
10 I 1 0.62 0 0.00 0.00
=
EE =F:N

== . . LR B
@
®..

ESE .iﬁlil

E 226 “SPHETEERARAN TEFRINGEEEREOSENS

HE

x226 “RARTERREARA” IERARREFZROEFNEZ~HINE

RNIE RNFFELLH /% W51 WEIEELH /%  FIIWEIE

1 WA — SR ER T AR5 T 17 10.49 173 18.37 10.18
2 R BT B 15 9.26 203 21.55 13.53
3 JnAIE e K2 7 4.32 43 456 6.14
4 e pE R 7 4.32 22 2.34 3.14
5 Bio-Rad Az iy = 2% i A7 PR/ F 6 3.70 50 5.31 8.33
6 NG 5 3.09 107 11.36 21.40
7 10x Genomics £ FR 2\ ] 5 3.09 86 9.13 17.20
8 L TNES 4 2.47 19 2.02 475
9 AR 4 2.47 12 1.27 3.00
10 Sigma-Aldrich 2\ ] 4 2.47 1 1.17 2.75
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BoE WEEE

h. IiEEHE

1 IREWRAE
1.1 Top 10 TIEARBIGEXESE

TE T REE PRI, AN BE 101> BR TARWEFTRTHT 2002 Tolk 5.0 3655 N AHLILERE RER & 5" “ )
WENHUREE S AR et sy”  “ER TR E SR G IA R LIRSS s s T+ 50k
BEOTFE” KRB S Ak A R AR SR TS AR IR T 7 bl B 5 ] SRR
WFE” “REIRATT MIPAEE R G B W HLES bR A R RO IE ™ il A B KRR AN (B B3 AR ML
W RHMERTT IR OEALAT S B EEER A E N AR I LRI AT IS o A IE SO R G L I
FLLIMFELL2, Hr, “Tolk 5.0 3888 N AMUILEE GERLE OIS “Prim IC AN S A i te g™ “ &
RITFREHES R G R LR BT IE” D9 U e AT, 5 SOOI H AT A RS S RSt T
PRAAARIE o

(1) Tk 5.0 T ANHEBE EFIEHR

Tolk 5.0 S A FE RGBT BT B, 7R 4.0 FEA LRI RLACHAS, SCBLE AR RAER R AR
ATk 5.0 #% 0N B ABLILREE BERIE , 2 AR RENLAR LA — AN A - HLFIL — HLLESE fA ) B
2505 RE A RS A EAE AT DA —E0, REm AR RR, RIS R RENLa o UM ERIIL R AL, #%
BLAR N0 M58 B 5 R SE AR RV EARZS &, DAE AW AL AR DL R o B BRI |
RLIE T DR SR B R M =5 . KRB . RBORS AN TR AE (Al SRR LR, Plasg L H
A TREBEACH A BARE, RIS SIER TR B — DB A B . B . ALK SRS HITE &
TIRE, PLERZL MM A QAN A BRI RER, AHLCRN “Hib. WE” 1 “&F. F57 5 “Fa .

F1.1.1 IiESEME Top 10 TIERMARANG

TiEHRENE BN E  WEBRR  RISWEIUR  TYHARE
1 Tolk 5.0 25 T AMUL R fe il T 29 2270 78.28 2021.2
2 Vs Je NHLIRBE 5 AR ARAR I 5 45 4913 109.18 2018.9
3 HOR TREQR ARG A2 SR BT 45 986 21.91 2020.1
4 S P I FE T S PR BRI 5T 4 227 56.75 2020.0
5 KA S At 23 A2 e AR SR PR 13 870 66.92 2018.2
6 RBAEIAEE T 7 i B it 5 AT SEHEROR B S 17 99 5.82 2019.8
7 BEURZ DY RNIRET R G0 Y HLEL S PR K AR 5T 11 144 13.09 2021.2
8 32 A Ml K IR BE AN (B3 N ZEA LB 5T 25 628 25.12 2019.2
9 FEERTF R AR ALY 31 383 12.35 2019.8
10 BHE 2R B E N I g 24 FO ML AR 5T 15 230 15.33 2020.1

P
&l o T
Engineering Fronts




TiEETE

*®1.1.2 IEEEIUE Top 10 TIRARBIGEFROIEIRFRE

Fs TEHARELE 2017 2018 2019 2020 2021 2022
1 Tk 5.0 FREE T ABLILRLE RE S & AT 5T 0 1 3 3 4 18
2 Pl TC B BE 5 ER AR LA IS 5 1 15 1 3 0
3 TR LRGN A S R G 25 R FRET 3 4 6 7 10 13
4 B3 ST S PR AT 0 1 0 1 2 0
5  REFEIKEIE AL S A SRR 4 4 3 2 0 0
6 FRBHEIREE T 7= i it 5 T S PR AR 5T 3 1 5 1 1 6
7 REIRGVR RIS RS ACH S LS P A R R 5T 0 1 0 2 1 7
8 il 385 £l 0 IR RE A (0 e P AE AL BRI 5 6 4 5 3 3 4
9 FEERTF I RS 3 4 4 11 3 6
10 B LR A M A 2 L S A B LR A 9 1 3 2 2 1 6

A" AR . AR5 LA B4R 32 ZE P E AL AT A LSS s s A4, i AMLL Rl R il 2 7 1
Befils b SNV ELEA — NH — (54T . ABLERRIZHEZ - 0] — e . ABLER IR 22 B — i — b =
DB, DSEIAE L. RS e . 2t Ashibdr=. Kok, AWLILRLE BERE 19
R R WK BT 3 b AR A (B B 1 R

(2) AT ANIFESBEEALTR

N VR I T T R B - b SRR R, B TR Y SSRGS Y [ H 25, BEE Y
MINHU P & R, JHR = 4izs 8], R ypiisimm s i, SOk Rpnass. Elshi
WAl B2 A ITC MBI RCRILH, C&Rshamgit. [EPRYiE kDb 28 w5k Prime Air
TN TR A FERIRBIX % P A mACE , DHL 35007 T4 J0 ALk s 6] 5230 iz b X By fici% . 2019
4, UPS 5 CVS 4L GAERARIX K £ A b X B G2 PRy 7 M) WEis i ;. Wing SR FERT IR T ABLBFSE .
FEL TR A B A W IR BB BBk e A, B il B R il . By ilkmig i, JERIRIH H SR IR %
PR, B REWAT TN RS . SARRE S M RE AR, FIH#HRET - 32 - R=%T Az
Wi, SEGmyRiEmA e, AN TS SR RN, (Hd R AR AL E N
PR, RS A 2 AR, BT AN TSR] . To AL b G A2 A R
PEEARAL AT [ TE N4 Z S5, 5 T M T P s o8 B T R A )

(3) ERIREIFESRFEHEBEREENR

R TR MALE R . St i . BoRE A, Xitbay . Z8F M R PR EE A5 R e R 1) KA 28
I H , ELAHRsh T L RIS ST, R TR Sh AR = R BT &, Mtk
MR TARAHE S RS R TR SR I Z —. ERX TR AESRE AR TREARAM
AR, AU AR (AER R B, T AU mR . BHIRLA . BURERITTE ) hE R TR
TG B AR PR R TR R BURRTT RITE N 2 BRI R B % . S HEMAES RS, ERTRANA
BRgPw deAg” BARZERI A EAAERT AR . TR ATy Z R T B Ry R A ST
B ERIEAEARIGOC R o X H R TR A R G BT AR M A LA 2R A 5 IR BIORM ,  REfg i F 6
BB RGN S RGs R FAARM R AR, Ui E R TR E S %
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(4) ZiBEMTERF S RERR

Bl A8 A TR SR ) PREH RIS [R) 9 35 M SR A A &, DR I R P S 5 T P 18 i ) FRTAIOR
ARARIA T EE, LR 5 058 5038 I PRI o TR A BRI 5% AT R R SRR D) A ATV ) A — . 253
FEIPE SRS 2 RGAE N S ad T N AT S, I REIE IR B R G H s K IEE T o
R L3 A 308 ¢ X e A M A S, B ISR SR AR LA T R s PR O PR s S 3R T T . &
J6, IS FE I A 5 DA A BERFIY L T I 840 F NS A6 TN R e 1k B 1) B8 DR e £ 7 3k S5 VP A g b A
Fy Hk, E BRI R E TR TR T SBATRE ) AR AR, T
Jr& A A 300 5 P 1 ) DR B 5 VA R SR BRI S 5 TR, WIS S A v g DO 0T 2 52 e ) e 5 W Wi g
MOEETE, AR CHEIERI G T A B . BN 2 SR E LA . RS RIS L BRI SRS A
MEE B SRmEARAL . (B E RIRECE . R TIREIK A BT 455 THI I J I I W 52 e 5 5 R e 11k
WFFE, PRBEACI FE N R GEEIPE R PTSE S PR T . Y ETHFAT RS 7K R B A AR . AT R SR AL 5 %
. ZRASGE RGN G . EIRGEUHEILASS 7 T R A B2 I AL AR BT A, FE AT HL
AR, ISR AR LR G2l — kML . ERK bR . ZMAS . REAREAR | B ReE 06 = Ry
AR A, G SRR RS 2 S A S S R PR R AL

(5) REBRN AW QA ELREFHERMNEREEHR

BEE LSBT A R, T AR AR AR WAL IR, o R 45 2kt 2 A e i PR T 2 9038
Bio BARKE . Aprdbl, SOl B0 RPN R R R R AR H f5 BT, BUR 4R
Lh . BRI RE. MaRE G SR, FRF, BEERHEMRRE, LI5G HAR . WWEET . BRGSF
BOR R EEI KRR H AR it S A e 2 FOE SR AL THED L, REAEHAR RN 2R |
BRI TR . T SN HMEAR, O ZMHFER ., Sl AL SESR, TR, KEdEE
RAEAE S A ROV SIHBSIR O ARENH, WS KRB RE . 0. S ABY
B, FEMRNEALE: 5L 5G AR KPR AN B HEARIN T, A2 2 F O REAE
A, SREE SR NHBIRIZIE . R . AL EREHR TR EOR . PR A e R KA
HSEARAE; ST R P OSSO EETIE  R R, IR RBAR IR B i at S A R e i R B
BR, IHREMEAN SRR . FER 2 @i i, REEHEARES AL 2R 5in
TSR AT SR o AT B 558 Bk 1 2RSS E , AR BRI (city
information model, CIM ) Ay REHREFN . A S5, DASEE T C s ST i 2 S0 025 5 24
A

(6) KEGEET = RAEBETEURATR

BEE AR AR IR E BEAR R E, Tl KRB 2w Rk, = i i it 5 e St . 4%
AR T PR T B S A S 5 . Tl KRB 55 7 it il . is4E . k. Blcrs
il 25 4 A S R, T LA RS K™ bl PSS L R P B A BdIR 5 2., A R T AVFE = il o
BRI FERTR A o OB PR 7 it B i 5 TS MERT I IS T LAy AN T . 2B —, DL SR —
Tl —A B — A" At FREICE T SEal i = b B AT e SOk, SIS T A A T
i S A A A R 1 O o 5 AT SR T R 1] . Al AR LA R B RS A BB SR, Al G AEL
Rl TN SR PO SRR R e G R B, BRI | X
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TiEETE

PR AR SRR 7 i 2 A SR BT RS B B, SRRl & R 2R AR SR ) 7 i B A B A,
REARIER . HHRENE . BRIE T AR SFHORREE 07 i B IS 4E MR 55, i A DX HUEE R AR 1 I 245 Dy [ 1L 1 4% Jo
EER, T T IR AR A E e f 7 R BE BT 5 55 E A Ml S b B e 5 5k,
TGRS TG T R R A | 5 R AT IR AR I R 2 8 P REVE AR . A0 WT . TP A3 Ie
507, Bl ST IR SN I 2R s AR AR A TN . BT Ee RO RS, B, LRI AL
Ry SR R AN AT ST IR SOk, AR A . AL CRREALALES ) DR EI e T
TS, NSRRIk MRS RGN TR b SRS 5Ok

(7) BEREFINE R G X B WIBSHE X RINEHR

MET, RERAETHES SREER RGIERAERZE,, S, Rl MEUEE SHaaTi kL
& HARBIAE BB, JoR 5 RS WAL St . ZAat. Aretdkzt . Hit, k-7
B - AW E RGP AR I ER R EER BRI R, DR LT RG24 Rzt “x
fie” Hbr. MATH FEEEMFET I AAE LR LA rm . O Hn 3R R 28 R GRS LS. K
AR S SRR R AR A, AR 28k SV, I BRI R G WSS (1HASA )
FF & 1) MESSAGEIiX-GLOBIOM 45 , LISEELZ Til S B, A3 H S g R AR . @ 05 etk H A%
KB F A Z B R A LRSI, FEREIR — I8 - AP R R Gl OLnt I, InAZEZAR R, L
I RACIFRIRLES SRR . e/ IMUEBCR A FEAR 0], R85 Rk B DRI 642 . B FARIE RiAT R
D S AR, ARV TS R S AR M v, AR B PSR, DO BOR 5 i1 3 PR AR AR U X 8
KW, MRS AR, BN AT A AL, ST — A - LTRSS U B, s B
JEMHTRE R . MeAh, WS BRGSO IR AN M, R SE R . B A
BAR AR, Aok, Al FFRIREE A2 T AIRETR — 5% — 40 R SRl o B &R Tl
TEA ZA R AHCE AT E IR, IRRZFIATRENG 5t NS . B FIRR M Z IR — Al

(8) A £ sEANME B A TEA SRR R

il il TR A, ARGz Al B2t | AR ERR, SRR . R hE
VAL, BhASUCR . RSP THE R, 8 ST 38 SRR R . AR 2R G prbi
Wit B A A I E R E SRR, AR, S1XF 270 13 ST st sk, XHEdE . Wit
NT1. W55 5 4 IR AT i B, DT 3 il 25 S50 Bl 850 7 M s ARTE S SR i 25 RK
WEPATATa 48, SEmf Rt AREER], NIMSEREA SR B s, SRR, B, flilim
IR R BRSO . AR R . RRRIE . Ayl . B IRS . HSVE IR, ST iE E e
I, RS A 5T, R XHS PRSI . 2w B SRR RIRE ), dEmiEsh il
PHEEREROR | R ) B E BT, HR, B HoRGEH I EE . MrEsE . SURTEERTE S a2 [ ARl ,
BRI Z RPN AR, (R ZE R A g BV QIF R R AR SRR DA AR g, Mkl
RT3 A T KRR (63 i R v A B B RAT e . SR AR . SRR DL . AR A
B SRR R, iR Z 25 ERE, XE NGB AR R AW e .

(9) WEET IR

FEHEB TR — A TEAR IS A ML B TR, BT DURAE R B Aist % . RS AIA TG 77 U5
R PR AR R TR FNGTT RN RS HEBSST 1) BB S AR IR T O R . RIS, iR IR,
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AR AR A o RS BE7 ( SER R OASE | 4 B | o et ) AR W B B3, an S R A3 | AR TS 55
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PR Tl AR B BRI B OIRE, DA RIS SR T W R A (5 B R . RSMEBRY T AESRAE . PR K0
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AlFAR , KHEEEYTRENS A B R LT St | S A2 W55 o 38 a0 T T s s 25 R BE LS olid 4%
REHELETT BENS A B SR AR . TR A (A B, A By T U A ML 2, AR BRIl A48 9% o
TR —ANAT0 A Y A AR A TE B IS SR e Pl | BRI | ORI 451 2 i K ¥ B
TR H S | (5 BRI R = 3 T 38 RSB AR, DAtE— 2042 g e T AR K-

(10) BIEEZNENFRFHZ S BRNFITFR

FeOT R RCEE E R M AR B —E FRIRZE R D0, 0 BRAICE 22 2R i Y Ok . —FE TR AU
MBI AN s Je 2 A BeAL ] . EV R, B3R 2 M AL AN O 12k DA B 8 4 BE WL AR RN 5 vk B RIS A6 T TR AL
Bl BdlERl . Y QUSRS S ANGUIIES T SR, ERdERE R e M, TR AR SR
TEELTHRAERT AL BRI TTBREE L) K TR A MEE A T8I 0 AR 5% s BBl A2 i 2 il iy 1 40 His
AN WEs KA TEERIE . A5 B S R TR 0 0 D 1 AR ST XN Rl AR e T
LHRIAAT . BRI . U DCRCTL S8 e i vk . eSS EE R s L A ey THT, B
I AT I R 557 & P 0 220 R S IR T ST s 2R 2 AUk 32 0 B 3 T ) i PR R
KT JRBESE o Bl v R A5 2 2R S mti ol B e AN DT bR, 50 3R il v 1 B L SR AR R it Tt oA
BEA P HERE, B AR R AN A, B R 0 I I s A ECAL R B iR R e . TR ALY
FEIE . ZSEHAAN R AL O R ZE R FRE R T MM AR T B . 2 B pL ] B LI
BRI @ SR ER AR, ETHRERTE AR S, R TN DTk
FeoTERPE T s S L . RIS O S SRR E R A PR T
SRR M AR S A BT IR Y, AR A IR RAGE £ 2 I ik S s SE A e R
HIRIEFE

1.2 Top 3 TIEMRBIIGE = fRiE

1.21 T 5.0 SMET AN LR EEHISHR
FAE 19 e, AMLTRE2ASetit s 17, FEWIRAE A A PLas 3G =& [ e R, DIk

U BRI, AR

21
H-

LIRTIEFIA
" Engineering Fronts




TiEETE

N R EL A A i HIBILER o 20 TH20 80 4F AR, BEAE THANLAYE S, AHLACH. T EF L5 AR RS S EAR I,
ERLAS BENE LA B o 1 2008 482 , 7EAM AL 7 K 9Kl T, ABLEMETTa B Tl il i A2 R,
NG P AT AR i R vh e R AN RE T o X — B Bt R R D T AR R Z R Re)Z2 W, AR5
RSN . A I ALAEEOR,, 72Tk 5.0 FRE T ANLEMEE | 134 0 5, I,

B B APLUILEE RE R B ¢ 2 AL P IR =05 . O AHUELA — A - (R AR AN Rl
el —JrmE R B AR AR SR ST AL S5 A T R A AR, 5 — T T E i TR A
TR0 hr, MLE BRI AR R @ AMLEBRIZZL - LRI — e ALIERR R 2N Z, IR
ARG T AHL, MRIABLB AR GETIRIC, TEXHE S R TR BB O AMLURRIZZE. — £ -
PSR AR AAZ O, FE NS PG 5 S E AR L, Gl TR~ 2] S5 0705, KROS5 | ADLASE RE
ALHLAS T REAR S, B MR K, AL IR 2 MEE 55 .

FUR, ABLIERE RE I 1 A T h 52 5 bR % 1) R JZ U AR 23 RER & BRI B B, SR AF AR
ZHel, Bl N - Bl - FRERAT S IEHA . N - HUEESHLE OB RSO0 2 AZHUE
S HLUEC . BRI T B — L AL REMRSE . AHLILRLE BERDE IEAL T A LTHY], e A F i
WL, 2R RAAIHE, mEEE I

“Toll 5.0 BB N AMUIEALE RERIE AT T AR SR H A% OIE SCBHEA AT = AR 20256 L P E
s (% 1.2.1) , EZ MU R I I R R T 20 Fl TR ke K% (R1.22)
MEZEZ A EERZ (K 1.2.1) KA, S5 HALRE KRB SAEARE %0); LR E) S E R 2%
(E1122) KFE, Fmt 25 Tvbe, Al TRy AR R S AU B TR 2 A SR BO E T
H3% 123 iTLVE Y, 5 CeSCBHRA SR — R E R G, hEHESE o ik 1.2.4 W LIE W, W51
OV SCECHE 24 SE BT AU 2 Jii UL G T2 B . AIA AR 2 LR 5 R 2

#1.21  “Tul 5.0 IMEFANIEREEFISHAR" TIEARANEPROIEHEE~HER
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1 %[ 13 44.83 633 48.69 2021.5
2 i 7 24.14 569 81.29 2021.7
3 T gt 5 17.24 446 89.20 2021.4
4 Ao it 5 17.24 183 36.60 2022.0
5 EppE 4 13.79 493 123.25 2020.8
6 | 3 10.34 402 134.00 2021.7
7 WRF Y. 3 10.34 392 130.67 2020.7
8 ] 3 10.34 297 99.00 2021.7
9 RORA 3 10.34 283 94.33 2020.3

10 THH 3 10.34 242 80.67 2020.7
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3 LSS DN 3 10.34 112 37.33 2022.0
4 LSy N 2 6.90 285 142.50 2021.5
5 AL RISy NE o 2 6.90 278 139.00 2022.0
6 JERE TR 2 6.90 81 40.50 2022.0
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185 [#Z%CME 38 B85 [# e SZEL /% B35 k=S
1 B 31 17.32 2021.4
2 i 29 16.20 2021.5
3 S| 21 11.73 2021.2
4 I 21 11.73 2021.2
5 BRH 15 8.38 2020.5
6 SR TE OS] 11 6.15 2021.6
7 Fi i 1 6.15 2021.5
8 N 1 6.15 2020.6
9 T 10 5.59 2021.3
10 EL g 10 5.59 2020.9
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Fs A3 5 e S BHES B S /% FHES 15
1 Fiij St B SR B T 2 6 13.95 2021.8
2 PR R TN 5 11.63 2021.6
3 W R 4 9.30 2021.5
4 G 22 25 ) WK 4 9.30 2020.8
5 B IRE T 2t 4 9.30 2022.0
6 L N R 4 9.30 2021.2
7 T TR 4 9.30 2022.0
8 P N 3 6.98 2021.7
9 FRZE T2 e 3 6.98 2022.0
10 Sl wNES 3 6.98 2021.3
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B 3TEL 3L 1% ELETON RIS R I HRRE

1 *H 17 37.78 1641 96.53 2019.2
2 EHES| 5 11.11 444 88.80 2019.0
3 T 4 8.89 294 73.50 2018.2
4 THI 3 6.67 481 160.33 2018.0
5 Hrmk 3 6.67 309 103.00 2019.3
6 RORH 3 6.67 295 98.33 2019.0
7 IIEN 3 6.67 250 83.33 2019.0
8 E[RE 3 6.67 169 56.33 2020.0
9 PR 2 4.44 206 103.00 2018.0

10 VB 2 4.44 201 100.50 2019.5
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6 ALY SR B2 R 3 2 4.44 111 55.50 2020.0
7 R HEAR SF0EE 1 2.22 564 564.00 2017.0
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Fs EzxR 85 1= 3LER 83 [#Ze 3Ll /% FEi9htes |4
1 ] 98 24.69 2020.3
2 EH 82 20.65 2019.9
3 g/l | 46 11.59 2020.1
4 | 27 6.80 2019.7
5 i [ 26 6.55 2019.7
6 e 24 6.05 2020.0
7 BH] 23 5.79 2020.2
8 PO 22 5.54 2019.4
9 E g 18 453 2020.7
10 JIIE VN 16 4.03 2020.5
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185 [# e 3EL B85 1% CESZEL B /% 83 3)iii ] k==
1 i N 6 13.95 2021.8
2 rhERE R 5 11.63 2021.6
3 LR 4 9.30 2021.5
4 KRR 4 9.30 2020.8
5 BN E S K2 4 9.30 2022.0
6 FHEBET K22 4 9.30 2021.2
7 WL R4 4 9.30 2022.0
8 WK 3 6.98 2021.7
9 SRTER 2 3 6.98 2022.0
10 PREER 2% 3 6.98 2021.3
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HRR AR O R A, DURBRIER A SRR 2R IS Z . R 1210 o, HE, JeEARA
FNEAHES e SR SRS . 3R 1.2.12 8w, 5 12 Cie SCRAHRES i = AL RIS Ry feoRs s
Bel BigsgimoRsys. K 1.2.9 8 “H R TARRQU A S KRG EZIR LGP TREMTFTRITTT I A EFFEk

x1.29 "“BEXIRUNESRFHEZERAERR TREARIEFZOVIEXNEE~LER

ZIIE3EL 3L 1% ELEUN RSB R I HRRE

1 el 21 46.67 397 18.90 2020.4
2 kil 12 26.67 241 20.08 2020.2
3 NI 6 13.33 311 51.83 2018.0
4 EH 4 8.89 192 48.00 2017.8
5 5 4 8.89 106 26.50 2019.8
6 1 [ 2 4.44 62 31.00 2019.0
7 JIEwN 2 4.44 60 30.00 2020.0
8 R, 2 4.44 20 10.00 2021.0
9 far 24 2 4.44 8 4.00 20215
10 BN 1 2.22 57 57.00 2018.0
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127 “EXIREFESREHESERSEHRR TEARIMLETEEREDNSIEMLE

#1210 “BEXIRUNESRALEBENSERR TREARMEFROIEXNEE LY
B B3 1% ELEUN RSB VR ISR E

1 EPivNs 9 20.00 180 20.00
2 R = 4 8.89 143 35.75
3 iR E KA 3 6.67 162 54.00
4 PRI JRFER A 3 6.67 98 32.67
5 EIRRE 3 6.67 24 8.00
6 MR 2 4.44 76 38.00
7 R N 2 4.44 55 27.50
8 TR A 2 4.44 49 24.50
9 farpfll K 2 4.44 47 23.50
10 INIE TR 2 4.44 30 15.00
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A LW e 5 IS STEE A /% eS|
1 i 233 34.37 2021.1
2 PSS 108 15.93 2020.6
3 WRF Y 101 14.90 2020.6
4 B 60 8.85 2021.0
5 A 33 4.87 2021.7
6 IEVN 29 4.28 2021.0
7 ENE 25 3.69 2021.2
8 = 25 3.69 2021.0
9 £ 1979 25 3.69 2020.4
10 2% 22 3.24 2021.4
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1 NS 45 19.91 2021.0
2 FR b 27 11.95 2020.2
3 IR 26 11.50 2020.9
4 NS 22 9.73 2020.8
5 s TR 19 8.41 2020.6
6 R 18 7.96 2021.6
7 KL BT R 15 6.64 2021.8
8 TR 14 6.19 2021.0
9 BJERHOR Y 14 6.19 2020.3
10 KA 13 5.75 2020.5
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