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HENE, VIBARAERARN ], R % & DA A
TRBEBELIAEFEANERERE, BAT ZERN
RH#. (B2, AL RN E S AR, B
SRMAE . WM AR RN HE R A
R, LB, REFEANGERSEF QKA
Tk, ETATHRNEAGRE SAERIAREHR L2 FH
FRiE AT il REIT A RIIE T W RN F K,
B % R B R G BOR R AR KO bt B AT R
BRI kA RR K%

1.2 Top 3 TIEMRBIAEAMHIE

1.21 KITHRAMIRINE EEREAR
KATHRAAE R E R EME ATHL
AHATHELT. REMREELIT, AL
BB, AABRXFRRAMEZEREETH L
50%. BHb, HARAHBRGEEICEES. ML
MARE TR AR GG R %7 FH A T —F
T HEMAT R, BIRARBEGE, FUFRE
ABRPREHUALARALERENALEL. 5H
P 6 b MEEALE, Ao i AR b o IR R
ERRELZWHRE, TEZFHEREARE, FHA
gt 2R AT ES . A,
W B BOR T 2 E e A R TR LA
RRET BRSNS, BRIBRE TS A,
TR E A E A,
MEMFRARNKREGNA, WTHE ZEH
BABHAE FAAF SRR, BHAFEL TAE,
FREEAFIREXAIREA LN R. Ak, &
THAAFARE 5 HEMEN B E 50 ATE
HEEREMARARANELZL RS Y. ATEMAM
FRERRAZT T A2ATHEX, ATHEBIFE A5
B, 2 EAMTATELE EHEATAR
B WTHEETE T AR, BROH S5 EFK

ARAMBATHE L2 FHWEFZE, REXT
CATHEBAT R E EEERARNARR S &S, (2
MERRERE, HAHREERQNHNFTE: — =&
HEEMHT B 7 E, RASBESGERBEEHT S
"R, AT EEN T L REEE, KEGRE
Wy ste EGRAER A, LAGHEENE EFME
fi; —REEFERHEEH T, TREAAEEHREN
TATER A, FAALE &7 ARG FARE
HRAWAETTREE, WHMAMBR. FRES. Z
PEREFEZTH, AXLRAERNE EFFE
FlHA, ERIET LI Pk 57 A TR,
FHERFATRLSHREL, TEBMETFRE
HEABAAEHN IR, FREE, HEN. ATH
REFAHANLE, EFM. #lRH5EH. &
B, TR RITEFRIREAEEZEZRFA RN
i, SRELABANEENE. ArREFERELY
EELIRE L,

“RATRAMERE FEHEAR” TEAR
WHEF, RO XR&kEFMNERZ P EMmFH
M, BABRIPMAEMNNERZRAF L., o
ERFMRRH (X 12.1), EAXEMAHERF,
FESHFMEEERS, meERSRES AR
%Z (E121) c BOWXKXHAM G @, #FE
IAR¥, AEMEMRAFRMEREMEMAAF
EHME, BHWIIMAHENF I EFE
BAREARFE, MAEFER., HEEHAFMEL
TARF (£X122) . EXXEWMTWNAF, @
REZR ., HEnfixs. BrkFetik s,
MEEETI AR, FEELKRF, HmEEH
HEFRARGERS (AP HHFEIAFSLT
MEMRKRFRFAAE) (H122) , #IHES
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*1.21 “ATHEMAPIIREEERRAR TIEARMIEPZOIEXNEES~HER
FS Ex B B3 LBl 1% WEIUR RIS IBR 9 R
1 i ] 4 50.00 84 21.00 2018.5
2 F A 2 25.00 46 23.00 2017.5
3 AR T 1 12.50 'y} 42.00 2017.0
4 YN 1 12.50 33 33.00 2017.0
5 R K 1 12.50 33 33.00 2017.0
6 i 1 12.50 13 13.00 2020.0
;‘EU:*IJHE.
' \ J/IESS
Hmg . -
‘ . REH
* . EE
121 “YTHRMEPREEEREA” TEARMEEEERBNESIEMLE
F1.2.2 “HTEMEPREIEREA" TREARINEFZOICXEEEHE
Fs A3 BENE BBl /% WSRO RIS IBIR FIYHMRE
1 WHETRF 2 25.00 46 23.00 2017.5
2 AT E ALK K F 2 25.00 44 22.00 2019.0
3 HEMEMEARF 2 25.00 40 20.00 2018.0
4 HE R AR EAF 1 12.50 42 42.00 2017.0
5 R EF I 1 12.50 33 33.00 2017.0
6 Hi ok T B K F 1 12.50 33 33.00 2017.0
7 kb5 ok F 1 12.50 33 33.00 2017.0
8 I B AR BT 1 12.50 19 19.00 2016.0
9 HAn g B SL K 1 12.50 19 19.00 2016.0
10 Bl [ Sz A BOR B P 1 12.50 13 13.00 2020.0
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‘ HIRE A

MFEIXE B E SR AR
1.2.2  “RITEMMAPREEEREAR" TEMARIEEENEENEIEME
F1.2.3 “XTEEAPIREBFEMEAT TEMRENATES ZOIICXHEEFHER
Fs ExR TES Iz e EL i85 1% E SZEL B 1% FIhES |5
1 # 105 63.64 2020.0
2 = 13 7.88 2019.1
3 % 12 727 2019.6
4 B AA 7 4.24 2019.4
5 Hom 6 3.64 2020.0
6 * 5 3.03 2019.6
7 iEFI 5 3.03 2020.2
8 EAF T 4 2.42 2020.2
9 FLRET 3 1.82 2020.3
10 B 3 1.82 2020.7
F1.24 “XTEMRPIREEEREAT TEAREIATIES I XXNEE= B
Fs A TS eI EL 185 [#Z e SZEE B 1% s
1 A E AR K F 18 21.95 2019.9
2 W RMEAMA K F 15 18.29 2020.3
3 =% - 9 10.98 2019.7
4 ] 5F K 7 8.54 2019.7
5 R TR KF 7 8.54 2020.0
6 HEBBAF 6 7.32 2019.7
7 HHEILAY 5 6.10 2020.0
8 T T A2 4 4.88 2020.0
9 W2 4 4.88 2020.2
10 ERKF 4 4.88 2020.2
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“RITERMMRIRE EEMRA” TRRARIMENARRKS

H. B 1995 SFE AR FREFH 5 T AR E
B AL AL, AE 4k I T A0 L # A A B (Universal
Robots ) # URS. EFHl#& AF KA E (KUKA)

# LBR iiwa, ABB 7 & 8 YuMi, X 7 # /2 7
(FANUC) # CR-35iA £ W fEHL2 A, 2016 4
PR AR v o 4L AT SR E LB AR AT T T Tk A7
V& ISO/TS 15066,

AWLFERE R BN R R EX I ENEARLA Z 4
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“AN-HLBAEERANE TRFATAHEF,
BB XHMEEFHERZEAA (£125)
%0 1 S £ B AL A B AE g A 4 XOK A T
KRFEEZLA¥ (£126), XAMINMER S
a1 (H124) o BIZOB XK XEHEN=
HHERZEAA, #FEMEE (X127) .
5l A% 003 SCH B LA B S AE 4 o 1k 3R R
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F125 8 “A-BAFEMmABE" TEAR
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#*1.25 “A-NBEAFEMIME TEARBIATZOIEXHNEEFTHER
FsS ESES OB 183l 1% WS8R RIGHWEIUR  FIYHIRE
1 A 3 100.00 161 53.67 2019.7
#*1.26 “A-HEAFEEMIAME" TREARIAFZMEXNEEF~HE
Fs nia BIEEL B3R 1% W5 5UR RIS IR FIYHIRE
1 BEN T RF T K F 2 66.67 158 79.00 2019.0
2 T 2 66.67 22 11.00 2020.5
EEGRE KT RS P okF
1.24  “A-MEAEEMIME" TEARIEEENEENEIEME
*£1.27 ‘A -NBAFEERME TEARINEPES O XNEEF~HER
Fs ExR TES e XL HES # B S /% SYhES |6
1 A 47 23.74 2020.5
2 # 43 21.72 2020.3
3 * 23 11.62 2020.6
4 ¥ 18 9.09 2020.7
5 1 14 7.07 2020.3
6 gk 13 6.57 2020.2
7 g%y 9 4.55 2020.2
8 * 8 4.04 2020.2
9 = 8 4.04 2020.5
10 AT 8 4.04 2020.8
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3 RNEILAF 7 10.94 2020.4
4 R T AF 5 7.81 2020.4
5 BAF AR 5 7.81 2020.4
6 BEAAERARE RS 5 7.81 2020.8
7 MRk b K % 5 7.81 2020.0
8 KREKF 5 7.81 2020.8
9 KLH T KF 4 6.25 2020.2
10 LR P 4 6.25 2020.0
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AR, ML AR RS ELAANE

e, 3 B I LT K AR TR

JFEE G0 K K AR T # 50R R B9 Ak TR 4T3
T afdlE s 2 2AEERRAKRE
THENEEFLAXE, BEBARUHAERREF,
HEHREBTFREIA . HEA, XL, KM
TEB THMERER, AREMAANTHEME
BHEARETHERI A ERAT ERERFE,
WA EEMKERBEARANRENL R, TREREA
HRHER BEM IR 8 ERARAF, NTEH
IR 3 4 R R G B B R AT R AR L

CEBM KK REART TRAEMEF, &
RIEXRERESBARGIMAHENIIWERE
FEMEE (%(129), ARMEREGERS (B
12.6) . EXXEWM Tl E, B XL
EHA A LA R e R AE R K F AL AR
5w FREAE, BAMIIIRAHAERN T A E
HEBEAF ERMEAFMERAF(£K12.10),
He, ERFEAFE. ERAFE. PERFK.
FHBAFAERS (H127) . BIELHX
AXEBEHEMN=ZHHNERIHNZTE, xEfE

F1.29 “ERPKEBEA TEARIEPZOIECXNEELER

Fs Ex e 3L /% TN RIS UR  SFIYERE
1 # [ 18 85.71 1053 58.50 2019.3
2 = 13 61.90 711 54.69 2020.2
3 * 2 9.52 44 22.00 2020.0
4 JILEDN 1 476 30 30.00 2019.0
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(F1.2.11) o HBIZCRXMEZFHIME Aok (£1212)  BH128 K% “BEEAHKK

HEA R, s TR TR AR R TR FE MAER” TG ERR &,

#1210 “BEERIKKERA” TRERARMNGPROIEXHEE~ LY

s 49 ZIMEIEL 3L /% TN 3L EIETIN TSR
1 mAAERTEKFBESISR 11 52.38 449 40.82 2020.5
2 PR K F 6 28.57 353 58.83 2019.2
3 EV i 3 14.29 347 115.67 2019.0
4 HRKF 3 14.29 347 115.67 2019.0
5 FEAF K 3 14.29 326 108.67 2018.3
6 HrEAE K % 2 9.52 262 131.00 2018.5
7 K F 2 9.52 90 45.00 2018.5
8 VW R K F 1 4.76 96 96.00 2020.0
9 teib WH T ¥ 1 4.76 95 95.00 2019.0
10 E 4k R M LA F 1 4.76 71 71.00 2020.0

hERFER

T K
BREAS @ ***
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- ‘. ARXERF

i \b 1R T #5

PUEEEIERIP S IRl BEYEREMIKE

BFRRAE

1.2.7  “EBRGUKRERA” TERARIIEEEIEENSIERLE

F1.211  “EBRIKRERA” TRARNGPES OIS EE~HER

Fs ESER 5 1122 ME 38 85 1S 3L /% F195Es |1
1 P 524 53.58 2020.3
2 ES 180 18.40 2020.3
3 % 86 8.79 2020.1
4 H 47 4.81 2020.3
5 B 38 3.89 2020.4
6 * 36 3.68 2020.4
7 A F I 24 2.45 2020.6
8 Ik v I 13 1.33 2020.8
9 17 11 1.12 2020.7
10 I [ 10 1.02 2020.7
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*£1.212 “BERYLKEBEA” TEARENEFIES R OIEXXRNEE~ BTG
Fs Mia &S 1B 8L HES #Z B LI /% S35k
1 F B A 115 25.50 2020.2
2 ik BH T ¥ 53 11.75 2019.9
3 ARG R K AR 53 11.75 2020.6
4 WA K 40 8.87 2020.0
5 H ¥ E LA F 39 8.65 2020.3
6 ERKRF 31 6.87 2020.1
7 T K F 30 6.65 2020.4
8 M A 29 6.43 2019.7
9 A K F 26 5.76 2020.2
10 FH X EAF 18 3.99 2020.3
2020 2025 2030 2035 2040
> it ol > EGElrT » REER » e >
BEHLSERE TR T— LR, SREBKIRETEN T’ aENEERRS
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AR & 5 St ZESEMFREE BAREIRERE AN/ EMRE
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SRERR | S AESARAREE ) BEEGAR > TTEE > SRAREREREN >
> BEHREF/MFERE P BB S5 ETI L >> EDE T » [ >
) =L BN R » EEEREH >, TR % >y BARBAREDETEE >
. MELHERSERERIURS ZHENNSHAREREEMHEN, SMEBSRREAMRGELENBRFRER
BER AL RAZATRMAGKPRETENXREEA, BERFHEESH . HEX. MES. KEFEHTEMNSERER

E1.2.8

2 IwRFERAE

21 Top 10 TEFLEIBLZEESE

WA 5 15 8 T2 473k 19 Top 10 T2 FF & 1
WRHNMIRE, BaEHEETIR, MEFMAFE
TR, REMFEEHR, s ABARETIRSE
A RBZEMIREEFHN T H(X2.1.1). £+,
BTHAARENNHMLECHEERARG SR
BRABA. KBHBRHR L. MERTE

“BERACKARBREA" TEARANARES

WA SN IDITHE A, £TFHHEM K
TEAN. BBV BALEH SR B EZAE
hEFEGHREEHN; FAWELEA TN
AR T & AR, FT—REABRRBEMAER
AT EKEFAKRERTHE G EEHERNE,
BANTF KBTI R A0S E A 2016—2021 £ A FF
o % 2.1.20

(1) JB T A il A A B % 5 A A o

AR R RAM AT &, WAHE
WO AN, TUAERE, P, LESEE L
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*2.1.1 HWSEHIEWE Top 10 TEFARLE

Fs TEFERGE A= S5|HE S5 SR ISR FFE
1 TR T Al AL AR B T 2 A A 52 496 9.54 2018.7
2 BEERARGZ SR BEREGHA 468 2117 4.52 2019.5
3 H—REARKE B AR FHA 333 1335 4.01 2018.1
4 o ERE AR # 71 348 4.90 2017.9
5 K I R B B AL 360 4094 11.37 2015.8
6 R R R ENLE 359 1965 5.47 2017.5
7 AUZ B AT TR 2 & A0R 3D 4T HLK 67 219 327 2019.1
8 HTF # RN E AT T AW 93 344 3.70 2018.6
9 BRI BALEHN SR ZR 146 2359 16.16 2018.5
10 CEES D &Rk 112 303 2.71 2017.9

£2.1.2 HWSEHIRESE Top 10 TRAFLREZOENZREATFE

s TIREFERIG 2016 2017 2018 2019 2020 2021
1 JEL A A AL A [ S AR 0 3 12 11 16 6
2 HEERARK SR BRAGHA 12 38 56 80 105 169
3 F—REABKERAERA 48 35 45 58 49 65
4 o ERE ALK # 3 5 10 13 16 11
5 K R R R L 50 37 24 23 18 15
6 R R R EALE 44 44 59 54 58 36
7 ML B AT A 3 78 B A AR 3D TR 3 6 8 10 14 22
8 T LRI AT AL 9 6 23 11 19 18
9 BB ITBALEH G R R 5 6 21 26 22 26 32
10 EEES T &SR 11 17 20 20 14 15

BRI G T BR . Wkl AR T %M
REMETHEG, MREEAXEFFERERY
Wi, SHERFTERREAMBAL, BEAD. BORHE
iR, MAAEMESMELRMGHLF, £5%
W B AR AR R R MR BE . FURLE S AR R
A TR e R A SR AR, T DL SE LA BE (RO R
BBk, FEREEERESE, EAEENR
AR EME, ARERE RN, LFRE
AR EATE A I & A H A, s R
Ry, ERUSRELRN, E4NETEN
W &, BRT, WAL S EZRF KNLIRE SN £

JRi 0 LR BB R T R & ST A S AR SR E R
WK, 1o E ARG R AR S R A R A
T B

(2) BEEEARZ S ERBBEBA

HELARZWEHRBBREGBLARAZRUS
T A o 0 B R L 1L @S T R AR R DL
B Rl — AT [/ 26 A% R 25 2 8] B9 15 8 R SR AL X
J T PRI 9 R e, T 2 R B A TR A B Y 3
. BARER ., REEMNMKESERFES. —F
W, BRFEEMMAENINFESE T E, e TIHhE,
BRANRGPAMENR 5 B E KT RARH,
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FREETFERS, FbARE RS
AT ERKRT 8o T R E 2 — A B A AR,
BEHAI AT TAABRATREBEME 6T X
BfE, EERIMFERAS, AHAETZFLR
oo AT HEFEHRRLKERR, F3 KM
WM AREEEER, ARl EMRTKE,
EREE LG FR . XBARRE TN “BR,
BeR NG, BREREIXRTH. B, AN
ek AR (AR R TR ) 5 E
Wt o, MoRARBES LY, FHikE AR
T BTN

(4) TEKE ALK 2

TEHRERAMRBIENRERMRBRENE
EhmH, R—MEGUAREKRRESG. K
RALR BBATRA, RAMK BT FEHFEHE
U EAAMERMRER SR, TEAKA
AR E A MR KWL, AR T AL
BIABEHETHANTEREAMKE, |
FEARXRZRREFRESNEHME, Bar—
KRERAWMRBEE TRAT. BE&AHK, OR
EHREER, B, EMERES BEMHER.
Fr & A A Rl K = YR B ¥ B R ER A K # R AE T
£, BRA YR AR SR H R BRI K,
EMARREHERLEAXRRMRAEIARTHE L E
WELARB T E, THREAMREFELENT
Bk TELMERER, HER—KEHMKE
WXt EAM T ERBEARE, HEAHRF
WEE: TEAFEARITELREFE. THRE
R R@EREIT, TERRRBEEBEA. K
AR HN L/ RESEPER, §TETH
AR ks & NN~ o s =
EEBBEALE,

(5) KIHE % B K S L

K R R K S AL R AR R A 4 DA
FBR R R S AL, kR R R K B HLEY R R
Ko FEN, T ERATARRAMERAZRILE.
R LR B R AL R R A R T A
O Emek, 2 ARTAE. &EEANMKE
WA B RIS RSB G m T HE, =t R
WA, TR ERE; @ KT, X
R EH A BRKRAAND ST LR, W
ARG AR, B REB R A
W, @ KR F, XA KIFNR S FFRitA
W R BOR KR AR B L R Rk
EELE, @ mAEE, BAR S PLENA KR
PREY A S M, K A A T R BRI f e T
HEE,
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MR ERYEUNER AT E NN EEE R
kEENBEEEMBEEhELSE, TELN, R
NMMEmmat, FHEEELERTARSE, BE T
MEAML, BERTA%FE, BXHARCHETN
FHE: —REUETEBRK, REEARERE
5w A AR AR L, R R AT
WMEMBRERHF ERALZ, ARFAFEI
AN | BEERE S EMBEARE E A,
AR R EAERT RBE KL WA B
WM, BTV T HEARGRIE. BRI EK
BRRHBAN; —RTRHIHEFREN, TRE
TRIZEAE GO EMA X B L F R kIt E
WA, FRAEREME A T 8RN
R WAN 7 kG Rk, HREHEREMM
&R Ay Ao ik it 7 i = R E I LAY,
TFRFAZTGTHANAM, FHEHHWER, AT
HLP IR 5 &, RoT 8 s ke, A mAE
ZEAMGREERGAS; WET RS ERHBE
MNEERS 20 F e, ARMELEM . FiAH
FHEREGMNABA, GRANBEABABEFREARS
AR AR, TR B AL RUR K A R AL
BRI, TG ETHERNERAZTET
THRNEET W, TARREMEZWR AT
WM R R EN RS

(7) AURBRA 3 5% 2 2 AR 3D T H AR

AU BR AT 4 B 38 &6 M F 3D 4T B BOK & — #
HTZEHEAKE, BEERERNF X EZAAm
FHRAER M ERBERENR A, ZHEAR
WL T EWAE, TohELTRKE (fused
deposition modeling, FDM ) % . [ % F ot E
& (stereolithography apparatus, SLA) . #ot
# X 1% % (selective laser sintering, SLS) . #
& & B ik (laminated object manufacturing,
LOM) #*, X+ FDM EEHE T Z & M AK,
TRITREMAZ LY T IDITHMER T EE S

FApR| 2 &SR A B ER M BREA . AR
JEW Tk, BN AENERETETFDM LY
HMRBEHS%, wTHEE, THEE. THERE
B ATEATR MOR3EE 7 R, 37 E7 434 8] B2 4 xf
BRERZ MBI EN, FLRE, FERFKE.
E S R R AL, R A AT B A
TE5%. MHTUALE S| oy Bt 5 Ry,
JE# LA AT 3D AT AT R B AT B e AR )y S M
AR G RN R, LIE N FHEERERNE
BT R o MRS — R AT B 2 8 E AT

(8) ZEF F LMy A T T A

EFTFEARMMATEANEEZREHF ¥
ot 2 KR A BB FAT A TIE BRI E 51
—RATREAMN. B A3 AT 7 ok KRN E &
BAFEN. FOLFE, WRBGE K%

TEENE RS m TRMEE TR, LR E
Bk, BRMLETHE ., AT EFRNEREERE
R AKF B R S A B,
FE— RS A LI K E B AR, R, AL
5RA, A7 BIEEFEERERNF, FERIE
RERMAERARNT R KT OEFRN LR E
RMBR G % BFERFAGFEYH, ETLER
W R A KB T LA RN B R, =
AR F Bty A AN T

E RN E E A T7 A
WART BEAR R . T REFTMAT BEAaf
MERHBA, ETRHREFINE ZHRMBEAZE,
HEHKTEANEEZTE, BT, otk
B, HTEIAAFE, 245, BR. FLW
AKTHEFHAREN, BETEABHFEWMERL
BaRME ARG ZZAARRNLET W, TEE
BARE m R, BENT T MEELNE. &
RERBREERE . KT EANE M TR H7 5o
R o

(9) Haet BTN 5 R AR5

Tt a ATEN TR, ARESH

TE R
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R, ATHEHEPTEL SR T RN EE RS,
A BN AT B8 AFLLT AN
ARFWEANBEA. KBL2HHINEATHEEE
S AT, HEENRS PR EERm, F
FRM. BHEHESHRBER. BERBEH
HBAREG E EAG . ERNFE. B ETREL
WA, PRELRBEERS. NElE. =4
Efrdl 575, RN SEREER. BT
IRy 2k NS o 2 et AN L & N ) & -5
B, WA, BEEf. BHNXNE—RIHK
Ko BHEH T R m B oL #EAE s FofE LR
W, REMWTEAARTEHNFE, hHFHER
FERFREES, ETAE T EARNHE W%
HENEF S, BANBEALAGRER S, EEIA
BHNBEANEETNH, FEXERHENE. §
Lttt HTERMEHEENERLINASR,
HP RS E BRI, IR EME, RF A,
38 [ 4 K B BOR K RO A B G S B LB A 45
SRR E A

(10) &% E 5% Ewil

BUEREaREelE - REME R, HE
b, Waer Rl e Bk E, NAT
FreRRkm, BAMKE., BEEENKANEA
UBMEMRELEELTE, REREFERENE
By A TR R BEHAT I DL A R B3
—REEDNRAABAEAELEENARKET
A HBELVEFVER, BUEEERRE ALK
RUEHBAMZON B EREF LTS, KAEEFRE
HMERWMBE ARG E, EEH TR, HgH
BT RAEEZNH YL, alhEEEmE
FHRABI L ERR, BV R EEFBEFAS
HAEE R AN . Souh e TATRE B RO
. BRG], BRERAT &, SHERSE
B, SHEGHRARLLTE T aXBEFFR,
By F R R B R % sk R R R AR, B R
Ak, BREFE I, MEERREE WAL

FAHBOR, o - -0 W F A R
Bt 7 T T BT RERARRBR S —FRGE
M REEERFETRR, BRHHREES
BEENAEH — R AR ERE T EAA g Fl
EFAF UKL REN., FRBETERGRER S
o B R I S B R

2.2 Top 3 IFREALBIIBEAEIE

2.21 FAFARMALAE R BS & B4

BB, XHBEFTEAENER, EHE
P8 A A A ) A B B T X R BT R R B9 AR
FH, BHETAMBHERBAES, BHEBEY
AR AR E, AR, FE. L
FEEE PRI HREA RS BR,

MRy AR ER S MR IRENE TS
mEBHALETETFRRGB IMEE, 5H£4F
ERBEA A, HEEN, R MERE, £F
DDG1000 & BLHRZ AL, F4H A E &K FETHEAL
SEFEMBRALBEN ., AR FF R0
IR R g N, TULAEEN
WMBEFE. Bk, FEmBEEMNE®, £E
FRIAE S A G RBEF AL AT RKTEEN
REE, EATRETEEWRMN TR S, &
HMAT “BERLE” KM, FPEHNERFE
FHRPAGEEN “ZHEKTRER” | ZEHRT
REFW “FEFE” HF AR LI F R R
Ho SAh, TR K B AY A B A AR AT B AL
AAEBREHEE, N “REL” BHHRIRE,
*H, P HEEROFARNMA A B HE €%
5% IR AT b BRI R B o SUIE B9 AR AR
FEATRERELALER S

RARRAE, v AB AT R A T AL X 4 A R
MrHEE, EEXRIEHHFTEAERE, &
FAE AR A A I S B R, T AA R E
AR B R o O R B AR AR O e RO R R



24

sh_ o IRE: il Siad ke

W, (BT ILE LM, E A G E N R
Y, B, MERGEESNEEABIE. B
ﬁm%ﬁﬁﬂm$%%ﬁ%%%ﬁﬂ%i%ﬁﬁk

o T B A AR b M AR K AR B 3 P M A R R
xﬁﬂﬁo

B, ZWBEBESEAFHBEERSMERR
FE, R A TR A R A B E R R A
ek, XKEMEXE (£221)., 9, mexs
REARS, xEBSHEAERS (H221) .
e F P BB R S WA B R SR R
N NN N R o G e+ 8 W B

RIGHREBARARAFE (£222) o AHMNEAF|
WEZF A, P EHE T A T

ME ARG FEARBEEEG R ERFFA

a1 (EH222) .
SR

W 2.2.3 % “F T A A0 A 6 Fa
TRFEAENEERE %,

222 BHELTARZRZZERSFBREHEA

R, WREXAERMEFEDPHPRE T
TAZRABEAREHRE, mEA R, 15 &
BaE. BEFEmASN( “T=Z1" BRERMAAI)
wRE, BELTARAFES LY M. LE. F
R e ERMELRLSHMEE S, BIAT
ZRERBANEEZNE, BEX “THE” AXI#—
FHHEMBEAREG B AT AREEATE N

A, EEZRARRAEZ ZIET O R 5 HI 8
AP W T R B R AT R A K
EEXEAFER, RIELAZRABEMNE “FHE”

£22.1 “BEFEENENERSBET ITEFLRIETRZOENNEEHER
Fs ESES NFE  AFELEI /% #5180 WEIEEEH /% FIOWSE180
1 [ 38 73.08 114 22.98 3.00
2 * 8 15.38 322 64.92 40.25
3 = 2 3.85 2 0.40 1.00
4 gk 1 1.92 44 8.87 44.00
5 ¥ 1 1.92 44 8.87 44.00
6 i 1 1.92 20 4.03 20.00
7 B A 1 1.92 10 2.02 10.00
8 T 1 1.92 3 0.60 3.00
9 il 1 1.92 1 0.20 1.00
mEx . .ﬁ'
i
BE . 2 Y .
| o~
@
@..
q@. Q..
B 221 “ATFHERMENRSEME ITEFAIIEFEEERENEIEME
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*222 ‘“BFEAUENRSEME TEFRIEFZOENNFEE~ NG

Fs IR NFE  KXF2E/%  WEEIE HWEEIEELE /% FI9IES1E
1 B R 3B A A A R A 7 13.46 8 1.61 1.25
2 FUR e A A B R T2 BRI 5 5 9.62 20 4.03 4.00
3 AR R AR A IR A 3 5.77 7 1.41 2.33
4 EEAF 2 3.85 10 2.02 5.00
5 £ % Xi 1 1.92 285 57.46 285.00
6 Lamda Guard £}/ 7 1 1.92 44 8.87 44.00
7 Invictus Oncology /A 7] 1 1.92 20 4.03 20.00
8  HEME I & EAE M AT 5 B 1 1.92 17 3.43 17.00
9 F B AR A HE E AR F 1 1.92 17 3.43 17.00
10 H ] A Al Tk & A IR A 1 1.92 13 2.62 13.00

SE%EH
REKF

IR SR AEIRAR ’

MERSMARRTERAMAR |

KBRERARBRPHERDF

2.2.2

X “Rige” BERATENER. SEREHE
AR ULNL KL RERBWE S SRS, #HE
BRI R S R MR R A, R AR B AR
R 8] 56 1 7T D B — 3R

B EANETET EEZRARG S ERH
SWARA, HALTHERRXENR ., BOLFEL.
FMEL, BXEEFL, MEFAFEREN LR
FREERS, UWAERMAEW, #I N F LR
HREWRMTAEREFRN RS, A=F . K
. KTHEEEWIASTES RS i e RE
TR RR. Bldn, £EHERFATEERS B
HUFRCEALRIE - RERE - HFEEES
— R AABOAR TR AR KNP 97 B LR, A

.Lamda GuardBHE A F)
‘ Invictus Oncology 2 &

(,,
\
\\

HEMAE T ERAFRAT

@ cmnsrvsmaanm it

' FEARBHEERBRRAS

“FTAERABERIRE S BN TREFKRIGEENISENEIFMNE

EHE/NT 0.8%;

B2, BELARGZSHRBREMAEEER
FlERAE, REREME. HERASHREFEX
i, TREREZEFEXRFEMELS -5, ZH
AT G —. HEHRSHEMNREER, HE5HERE
BAWRTEAE, MEHFFTMZENLESZRI
R FRAER B e Rt —F Bl T = BN
ML S, FUEL RIT. AR, BERHE S
FMEBES, PHALEGHTEN, R MENH
WEEXEARRIEES, Wik EHKER M
ke B KRB A LA, B, B FIE.
. RIEREGERNEETE, TREELA
ERLIERBRA, MBS BARE, FRAHE
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SRBVHREYIE, AR FE LFE
RSB R AIRIT HIE T &

SEHE GBI R A SIS HBILHNE, BSEEMRMA
ARAE, FFRFEMALIIE

2.2.3

REE AT G KRR SRR, SRR FERHRIL.
HERA, FRERWIEH T TE

AUzR

\/\/

HeRE., ERNERRIWAER ). HXFT
I WAL HXEREZEFES RS, #HK
HRF R, PTG R B AT R 5 BT i BT

‘AT RRERS BT TR RIEL

B 3M. RFEEAMSEEY %, BTRE.
FM, REREELNRENE; ARAEREMN
KERGEEWERRKT &; FAET L HRBEHK



'I.l I
gfwﬁmﬂﬁﬁ

L Engineering Fronts

R 6 B9 E X B AR IR W 28 A BT ik BE R A
KR BAAE = B BB 7 %, SLIUE B ARAE &
RERA

B, ZABEOEA A ERSNERZ
HE, AN T AP 5] B A AT e B KR %
EAEkE (£223), BOEANEEFHER

Z A EA A B F AP HCE H A AP LAY
EWAMEMRKZE ., BB AR ALK
MR T EBEAFR (£224), HF, &
EMEMRARFEES L EMEMRAAFFELE (B
224) . H2250 “BERARG LR BER A
A" TRIFLA B K EE %

%223 “BELARGSERSBAERA” TEFRINGFZOEFNNEE=LER

s ESER RHE N2 /Y% EIESY 5 1EEL B /% S S 15

1 F 458 97.86 1 940 91.64 424

2 * 5 1.07 152 7.18 30.40

3 % 2 0.43 1 0.05 0.50

4 H A 2 0.43 0 0.00 0.00

5 *® 1 0.21 24 1.13 24.00

*224 “BELCARGSERB[ASEA” TEFRIIGHZOEFNEE= LG

Fs GIRA N2 AF=HHI /% 515 WEIEULLH /%  FIOWEIE

1 W EALE AR K F 15 321 138 6.52 9.20

2 F A R A 12 2.56 29 1.37 2.42

3 ALK S AR R B AR 5 10 2.14 37 1.75 3.70

4 WA RIE TR K 9 1.92 49 231 5.44

5 TSR K F 9 1.92 33 1.56 3.67

6 FEEFHEER A 9 1.92 27 1.28 3.00

7 BN K 5B Gl F A A R F 8 1.71 109 5.15 13.62

8 AR F 8 1.71 71 3.35 8.88

9 FEARBEEEHREKAF 8 1.71 22 1.04 2.75

10 REKF 7 1.50 88 4.16 12.57

EFEMEMERKE

BRRIRAS . , . RERFRHEER A
}

TR SRR TR AT .

GELTE T .

ARMERRKE

224

. RYIKERIF R ERAE

. FEARBHEEREAZ
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Ei-vich fRB. SBHEXIE S KBRS R A KR

TERYIREIEIRER S KRESMAEREE
e i+ & .y BT RO RS R M A AR,

E225 “‘BELARRSERSEHEIA TREFRIGNRRIERG

223 FH—REBEMBRMSERAR Ba, maAk, EMEFRSBANFREEN

AMpe T LAAR B, REAMK CHEBBRT o 20 L 60 R, BB E A X
ML R, @ zMATRE, Tk, R, £F  EEXMEMKRE (NASA) RFEMR A LH
Eg. AEBRAGRFT, AREEETE. T KBEEA 20 AL, AREIRXEZH KA, H
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REH 2014 FH AR EREFT A DR B R
% MIRAI, 2020 43 1t = X & S g B 42 7 34 3
850 km, ZAAMM AN HE RSN, RET L
Fofe B 5 P BERE TR F 28 E SRR ok
XFENATEHEEL, PKETEL. GHENF
F, WRIERKS~10 F A EIRA M ER R F
ERLEE, BEERELIKEE TS,

KT RE TR, HATE MR
KREM BT . TR, SR RN
AR B P RE AT . AEAE LRI, a4 R A
KA G A Al B 46 B E AR AR LK B0 E IR I
WHEFE, EZ64BMAERL T EE.
BEBMUETNAHTHRERNFEHSR—FRA,
FEBEMAWEE - A -RBELANERELET
DR 4ek, ERERTHRERARA. FLET
FREBEHARFEBRME, FEAIMBHEGRA
HEMBEFBREA, BT HEHENSILL
MAMILEAR, FERETRMEE, EREMHE
L OEKIBAFEURAGKERAREGSE, B
BRI E S BT, AR B RAR &
80% LAk, BT LA IR AR 5 B Fn JB 5 R 4R I L 3
WERBEMEE I, RN, EREAKAT T,

R IR TR AS B B AR R R K S fE R ok R
EHRT R, R AEEMCERMRAEEET, A
AMABA LG, ZARLRA. AREERA.
WIERGURBERERRAFES - F ML, U
PRAEMR R B B e B H 3 DA R E
&,

REIRW, REEARHERAE, FEH—
B PR RCRE B o P 0% 4 AR B R AR S 4R A AR
FEMEEA(WEIRALAGETHRENR ), [,
Bt 25 oy W A K DL RCE By 35 B R ] B b TR A
S

R, ZWERCEMNFHHEERSHER
ZHE. BARMEE, F&E o F T S
ERMAHERZDEAE, FE LA (%
225) . Ho¥, BALGxEH., EHAFNERF
Ak, XEBE5GEXHFEAE (H226)
BOoEAFEHEER S WIAEARKEAT,
FHAFAAMEEARENT (£22.6) . TA
FEFHIMAFY, ARAEQT SR EARENT
FEAK (H227) ., 228K “i—RAH
KRR ERAR” TRFRMIEHEBEE %,

*225 “B—HERRHBEBSERAN TEFARMEFROEFNEE~HER
Fs ExR AAE  RFEHI /% #W5IE WEIELE) /% FIOWEIE
1 i 123 36.94 222 16.63 1.80
2 H A& 94 28.23 484 36.25 5.15
3 L= 84 25.23 412 30.86 4.90
4 * 14 4.20 93 6.97 6.64
5 & 14 4.20 37 2.77 2.64
6 P A B 2 0.60 21 1.57 10.50
7 i VK 1 0.30 52 3.90 52.00
8 * 1 0.30 11 0.82 11.00
9 WIF 1 0.30 3 0.22 3.00
10 S 34 A 1 0.30 0 0.00 0.00
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E 226 “H—HSRHBERERAR" TRARINEEEERENEIEMNLE

#2206 “H—REERHBESERAR TEFRAGTFZOEFNER~EHE

Fs i3 RNFE RFFEHEI /%  WEIE WEIEELE /% FEES1E
1 AR A F] 79 23.72 408 30.56 5.16
2 FHAEAH 63 18.92 272 20.37 432
3 A SR 38 11.41 190 14.23 5.00
4 RABEREAHBAEARAT 32 9.61 41 3.07 1.28
5 RHERE N 9 2.70 45 3.37 5.00
6 AR B R EAE 5 1.50 113 8.46 22.60
7 R R FNFE 5 1.50 30 2.25 6.00
8 F A WA RA 5 1.50 3 0.22 0.60
9 AR ﬁ’}?pf;;ik&* FAB 4 1.20 11 0.82 2.75
10 ZEARENF 4 1.20 5 0.37 1.25

KBS REEREFRAE

. . HRBFAELR
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‘ EREAHRAR

RIHENT

FHEEAR .

iR ARIME TA A
HREERAF

AREEFELH =ERENA

227 “H—REREREEMSERAR" TRFRINEEENMENSENE



'f‘ I
-'-!"' TR

L Engineering Fronts

H—

Bt R R TEMR, ERELKER

RIBHLOEA, BEIHELRSE

\/

)
m
3
~—
~_—

)
-

B 228 “Fr—{SEMHERSERR" ITRARINONREREE

TSRS AA S sk 2l K ONEE B OB

MW REW GER BT ERE
REAAK. FER AT B R WEE BHE HHE RTH

% F EFz FHR)N EET EXE
B ERA: I 7 RI% ENW EEW EFE
IRV BEF FHET BER REK Ak HOE BTER EEY R
Bht % ¥ HAR ARt ETad AmE % F mux ENE AEN
k% H KEE BRER BhE EXE MER ReX REHK
EfE R WL Hak THR £ B AR
wANE RRA BT AR R % FHE HXE BB BT HFX
AAB KRE EAH SRR A & sHKk E K B W NET



VbR - l-Sicd Like

NE OB R

2

O

EEXME EE
EHEME FFEL
FHM R

Fx %
KHEE

X BXE
BROUR HaRiE



=z
'4"' DI TG

L Engineering Fronts

—. ERERTFIRE

1 IEHRHE

1.1 Top 10 TEMARAIBLESE

fZ 8 58 F TR Top 10 TAEF % FTE N
FLLL, #REFHRZFEHEA, LFIREHK,
NEAFERR, FEEABIR, WENAES
A EHAEERAREFH T . 20162021 F,
AR A R AR LI XK R BRI E 1.1.2,

(1) ZRMiE—KAELENE DGR

ERHHE RN %R IR %y Ea, X
HW s, mEW GG E R FTAEN, N
R E N A R AR B W
Bl BRNERRERM R, £5 RHE KL
Mg, 2EZWNEhmEZ@8ETE. TANEB4ARN
GEAR, BABEEWE, FREAEZMEFAREN
GEMEEA; RENLEEMTERGM K KT
FTRAAREENN, AL FEE, ZELEE.
THENED; HENLTEHRTLIERR ., #
HEFEHARK, AFRLSEEXENNERS; #&

AWML TELANE FRANEL, BETERESE
HREHEHNECER, BLLEENENRE
kA, BRHE— AT LUR B E A AR A
PR, HATH RPN EES TG R, AT
HARH B F KT WL RS, LI WL —1&
. e RA . A EFML WERR, £ HY
HEE. MEN, FhRE, ERMEE. EF4
GO PRI A A R AT R R S ——4 5
REATE EBEMXBEA—L TR, BH
BEFAE. THAHK., BB E R E &
o 25 0 % s fEBOR . E BT, % E SpaceX /A 7
fy “Starlink” (24 ) M EHZRKMTEEEZ S+
WK, B A5 42 FHIE, MR-
UEZ2HNTEH T ERG NS K E20224F8 A,
EAAIT 3000 MAHNKMITE, 23K E A S0
FREENTHH P . RRME—EMWERERE
G EBa A, BRl., AL, 2FRFHR, £
FEH R M A W& EMT T BE BT,
P4 RIREIEGMAL. BB AR UK W% %2
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*1.1.1 EERE5BFIREWE Top 10 TEMARELE

Fs TiEHARENG e WEIR  RIESIIUR  FIOHARE
1 R — AR A I 5 BK 41 3283 80.07 2019.6
2 A ALEGEREHE 157 29 067 185.14 2019.5
3 EAMARBEMAYERE (CMOS) & K Hk % R g A 122 1528 12.52 2018.3
4 BEANTHRETFITES FER &I 86 2505 29.13 2019.8
5 7 18] 5] Ay A R A 220 38208 173.67 2018.9
6 BT RS oK e B 3 69 5595 81.09 2018.7
7 JALEE B B I R LR AR 219 8 489 38.76 2018.8
8 EANBATHLBTEI A BEA 77 519 6.74 2018.5
9 EFRESEHER 57 7432 130.39 2019.0
10 ARTIVERMEREMS L ERTHREA 77 5146 66.83 2019.4

F: FE 3, 4 X AR KA A S SUE A H S
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*1.1.2 (EREBFIRETE Top 10 TRRARMIBRMEIVEFERFTE

527 TERRENE 2016 2017 2018 2019 2020 2021
1 = R — R A R 5 A 2 2 6 5 10 16
2 e ATERELEHE 5 14 22 31 32 53
3 EAABANYFFHE (CMOS) &Kk #% REHEA 22 25 22 17 20 16
4 BEATHREFITES FER LRI 3 6 5 10 25 37
5 7 8 5 A AR RO A A 25 29 34 35 43 54
6 BT RJE % e B i 10 10 12 12 12 13
7 MALEE BB I R R R B A 25 31 35 39 41 48
8 EANBATHLFTEI A BEA 12 12 14 14 13 12
9 EFHELS S AEL 7 7 7 8 14 14
10 ARTIVERNGRAEMELAEFTREA 4 6 12 14 15 26

EBA%E, BENENENGE - 58, BEIRSZHEEZAK

(2) IRAIHRELEHE
TREALER, BAEHBREAATIERAZMN
ik (wREWENLE) WTEE, Bk, Tk
MEMEHELETAREENEL: O ATHRAS
EmRRMETENTREEETEMNSE; @ AT
BRAGERLIRATHNTRBES TN,
BFEZARS . BEE, AP BRARYPEE;
@ ATHEARAEFIT SR 7T HE
My @ RS ATA R H E NI oy o] AR
ATHHITEATEREG LR, DRTHFTRH
BRET: O M2 BEHMMBEATE R ARG HE
MG R RAE, 7] AR AL IR A 2 W 2 o 8] B AR AE
FraeliEXEe., EhRANEEdRHREN
EEME; QiFf. BB RAAIERRALS
Rikwe, Az, BREMNTFESE;
@ MBATLERAGRCEEARBENRERE, &
FHRALMERER A ENBERBE, @
B MHBEMATER AL, &R REIT T BN
RGN ER
REAGEATIHREAFRZE ) ZxrE, L
AKRBERAFAGDAY R EGRE . XA
B ORR. EABLAEZEATHEERAAEL
KW ARER; Q dRSERMEHATE &

ME R AR, ZRAMTAR RN L EFE;
@ ERBAWALERRAAWRIT SR, FX
b, B EEADHHFRNMEG BN (05 eE
TH¥KR., LEREAFE) LI Lk M FA,
FE xS ] R — S AT E IR K

(3) ZA 2 EA -+ FHk (CMOS) & &
KAk 2 R AR

R 2 R A B AR A R 2 4 B Rk K 2% K1
T EARY, KM 2L RN 5 e 0k oy ik S A A R
KEARABABLZEET, REEFEREH KR
ST R AR 2R R AL R, I AT AR dR
FREALELINEFRE. ERdBEY, Kif%
WAL Tk §ashk Bz, BAmEsE. K
BEM. HTH, BAIEEHA XERAHZ
BREBAREAERRGEEAR (07 ok, B F K
X SR TRk S, EEXZ L,
Zatht, EMEFUACEENEFERIAL
VR R R, MEK, MEBEETLH T
R, HamamaRARA, ETHETZ LA
WRMZ KGR RE NI FHFOHREAA, B
A4 B & ¥ F K (complementary metal oxide
semiconductor, CMOS ) K #f % a1 3% A B A /MR
IRy RS R, B R R AR R AR K
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% R TR F K. CMOS B 3 Kk % & R R
CEENHATARET ZRURRBE, RERK
% 2T 55 nm BiCMOS ( WA & 4 A 4 & & {4+
BR) TEHF EEA 2 mm i 54 F FF1 2.7 mm
FE B - HE 7 8y 220 GHz Wk A G 840 (T R AT 4
MR, #t—FRARGSHES, KAREENHR
T, WA, AMEETEERKRERANE L5
AR BB K ik 2% B R W B AT B8R DA BOK
ZREFEARGHR, 2RI HREE S

(4) EEANTHELFIHEY FEL S &

AN L% (artificial intelligence, Al ) 7 5| 4%l &
KB BERA, MEARXEATEREDLE
HR S, MAERAERSEGRRANE, BERE
BEIEAR, FHREFHELRFET "
Ao “WERT WEERUEN AIEHKFE X,
SwFMmt, LFEAGEREEA ERNMRSE:
MR, Kop#., mBEMAATH, BEATH®
AFHESFEIARELLFERT Y, A
W NET L EL A AR EEIITE,
AANTE N AREEABRDE S W RFE T
E 38

HER, HREATFRALTFIUHELEAFAR

H >4¥\

EW%fﬁ%Eoi%ﬁ%ﬁmﬁﬁT 7 @

@kﬁ%ﬁ%% IEFIHEN A 5 ek
Mh. EHREE TR AEFE ﬁ it A& Mk

%ﬁﬁﬁ% HFWERSUHHE (KM E) &

NP [F B0y B R A Kk KA E . fkob 0 2 W 46 F

SR %.

BEHOR T BN B B R R R At S
WERROBETT T F. MEREZ LA FERE
WAERE, LFITESF AR AR Mk Al
HEaEEE, Bty HALEREEHQET T
B, BAFHIUTEE FHFEHTHELESL, &
BT EEFAERM, R EAH
WERAGEX, WEGHE) . KA EE
MR, BRKRLKEKE#SE,

(5) A 5| & WABAE M BA

G RN ERA R S EA RSP A
B E AL BOE T 3 B AT 51 A ORI O %

2 V8] 5| A AR BT 2 2 A 5]
TMHB, ZRBEEIN KRBT EAEREEE . %
ERL. ZEH LN MLE, EXENT A RKE
EFEAREKR, FEEKFHME, XUEEME
REMERBERA T A HEN FHE LML, T
RAEHE, FHEMEBDEENHRAELAL T4
FEEHREL,

@ﬁﬁﬁam%ﬁm&ﬁ %%kﬁﬁ
LT A AR oy AR KT A—4E5 A
A AT ?ﬁﬁﬁ&aw%%%%¢ﬁwgaﬁﬁ%
FWEB TR REME Py, EEE
R =EFHEEERA, FEZREHEREE
B WA MRS, aELHE LT ERA;, =
REST| RFEME “RF7, FRARLNERLT
FTERTEFWEWIER B WEBTL, 3N
BABHEARAETHNERAR, FEXTHBEL
FTE&. KEMERBRTIOL. BLOEERA,

75 8] B] A7 9 AR T BE SR EHAL K B A
b EAETILEFEHEHBEINE R A MET
W KT WRE—IF, TEFEWEHIHR
2 M A B R AT T AR AR R T B R
wmEE, BT HRIRMATK 8 89 3% 1+ Fo o | F
EHHFEMBETZEABRR, FH-NDEERE
£,

2 18] 5| A7 AR A FAE AT — N RHRE E A R —
A&, MMMRBEEZHXI0F LT, WH
THRIZE 21 #4230 FRASALE —ANZE T A #
HME, 2EWHXNUASEH B NZTE; BAR
—HAHD LG E DM EE T R ENE; FEE
ERBI BRG] HENFR, H 45 ZTE
Fl 7 A, B BT 2020 45 B B 52 B AR
FAFAITR], EAEE RG] ) BRI Kt
P BA B 3
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(6) B-FRJE& K B4

FriERFRE, EEREEF - REZHET
EREWRE. RFERBERKTREF KA
MLEA, BE R 0.1 nm By EHCEE, Wi 0.2~0.5
nm., EREELEE10nm ¥ EUT, K@EE
R+, x@HEPHRZRFLE., WEXKEN
WESEMEHANEFREGE, SREEM TR
kLMK BEERERTELENNETFERE
WL E, AN REE . @ s e B R E
. R I G (fin field-effect transistor,
FinFET ) # Fin #y 5% %31 814 10 MR T &,
ERBEFETZPEANETENR (atomic
layer deposition, ALD) #% &, &4 & # (cycle)
i 4 523 0.03~0.07 nm /B9 E AR, (K TR
FERE. BT XMesxt RE, £k RAE
B, NTRERE, EAXREIREATENE
HIEE, tinzh E RS BMARE B R £ T sk A L
—NRTFE, TN &EEFEEEEfME RS EIT
TEZWRE, 2 F LEMNRERENEFHS
KB NTHEERRTWTHANE, &REE
HlEdEANGEEENERSE L RGRE LA E
0.01 nm, NF—AMRFEEE, Rk, ¥K
Rt TR e, Rt sopH & Rk EF
X THEEREEBBENTRRS, bkt —
FEIRTFRESE K HH ER A NRAE,

(7) ML 0 BRI R R F A 5

AT R 5B L — MG k& 2
BN R A, DL B SE I Ak A i 4R
il o 3t g B9 R A, AT B MO RO S L BT R
. BRI E E e, B 20 42 70 £ AL
O MAETARY, BEOEARART KEX
B, AERTEEZIREXRLESLES ., Wl o x
HEACHE: A TREAAEWZE 508 REIT.
HE G HMABARAR; NERANEMERE S P A&
TR S E AR A; A THEEMEREIN
WOBE. LRI T RSO E T A R sk

e ZREPERAR; BEWEETHME. BE,. TH
SR — kg, KARF R EASE,

Al O AR EN R BT L BT .
REASFTHEAFE ZHNAgR. fln, TH
WEEH Ml ED T RAAHEE T
AR EIRA, ZFR TR FRE, HF
7] B B 1 K AR BERGGE R, N IB T R SRR )
Kb RMEHRT 2 F B HFER, X—EmlE
ndt—FREMERREFL M. A HRKE
EF R R MR i A, T RIA R T
WG AL D ERA AT AL RN RN
X 8] fy v 3 3 B, o5 A AR R A R B A R
A, BlanIF AR LB AR LR R R B X R ETIEI
TRk T A ORI T Bl P £ R
AN A 215 5 5L B 5] 5 A R AR B X DU v
FHRM, X— Xl EBTHeRESE.
WU T AT ATE 5 A Z AR OR R 7 R
ATERET .

BB 0 BRIy s R B R AT )T, EA
M, BB, B Z2FTEMBEAERSHRE,
Blim: FRKIRE ., £WFE. HEoHERGN
MERTRERMERBESE; TFRBH., R
AL O AR S, DLIK B XA R B R AR A
TEEE; JrRRE. SHRLEnRER %,
DLk B X &M R R S TR ZAWRE; R
B O EAWRES HEL L%,

(8) RAWBEAT A KT ¥ H AR

EANBARRBES HEMEYRAREF,
MEAFFA7RNENE TR, RIPEAN
mEy, BfF, URIEM, B HEEER A AA
F, RANHEMFRNTHNE HRBORFEA L
ABAXEFAFN AR, LR T WEHE:
O EEOAHNRE; Q EHFi (NEAEREY
AT TRATE M SN ES P TRARE WY
fewydt L) s @ THREFR (ILEALHE
Z [ B AEAT A LR AT A ) 5 @ AL
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BAFINFEe (HTERERELHEN) o Bk,
B R T TR B 3 A R Ay Y 3K A 28 A ET
B, AERRLES], FRATANRRZSE, T
PLEEAL 2 AR A K — B2 78 3 3 Ak A AT 0 B e
bEs. ARFAEMFEIERE., ETRKEM
EHFNTZ MR R T T EURL AN EZEAS
BRERKAFIMEREE, HA, WAIHEEE
EHMBRELHTAR, EFENEFHRIE
AF KR B REFENEA—RX AT AL REE
Bk, RETAFENER, B, SPLEAES
WA RERBARREESFTRLEN, &
ML A G FRHE 2 18] By B AT 0 A R BB AT A
W, FUAEANLE A E A A R B B TR AT
%o W, REH-—SFHH#IFETRINEATE,
KEAATHINBAG A%, FFEZ 6 A EAE A
Th ik k RIATHHA .

(9) EFHESEHED

ETHBEEARTHAETEEN - ERIE
T, BRETFHEERT A -RIEFIIANESE
. %% 48 FE % (44 Shor H % . Grover
HEMmMHHL E:%) MEHNEFRBHEA RS B
AR, Rz, EFRBER ) iz 5
TETHE. AERHENEN., B, ETFITE
B4 3t N4 RJEEF (noisy intermediate-scale
quantum, NISQ) B (X, 4738 5 5058 14 FT ik P B9
EFHBAME REMETF BN FEER RS,
ETHENRAMEEAEY WEE FITENNEAR
VE . ST A SRR EE A, RIAERE .
REREXR. WRERESWEFHERZETHE
FHRNEEAR T2 —, A4, ZEFEHRRE
WMTEFRENITERY UG E BT HE
W Z R E—NEEFRTT M,

EFXHRERETFTRE DAL, Exfty T2
N, EEFHESETFTRECSESLALAN
Sy b R EEAR, RAEE TR EITKBNET
EWARE, EFESHWBABELTUQNESETF

ShH, FRREFRETER. LEFERE, H
A, BREFECANTERGE T AAME EFE
THWARG; *REETFTERAE THRITINT E
A at, EEXAESEFIUHENA L REHE;
EFEFREHTHALEF T EMLRER AN
RE, AIREWEARKNTLS ., BEFEREM&
FTENRRZETFIINRIE., e E. &t
MERE, ARRKEWEET HZ—ZELAEAAN
WHmEER, FAMRAETFHREHETHE. B
BRESHEEURTY M.

(10) RRT UV EHRMNEREME2ER LK
A

“TWHERBRK —HAxkFHEERM BN
(GE) T2012 F8# K, FZ@HHMMELY, &
mMIV e g, BE, UEEANREEON
EXF2013 448 E “T 40", #EF 20154
B “PEAE20257, RTT “ThEHRHN
FEEWNE, BHTEDRLT T L LR L E
E

TV BRI AENGELM ML, Faitl
i akE=Z KT H. 2EXLHRAEA. HLE.
PR ENL IEERE ML ATRARWEHE
BB, A RO EAE ., G R R A
AR e A HMEEE A, XA AE
WA TE: —ZEREE, #EkEH. R
MUANBREREeEMERA; —RBENRE, #F
K. W&k, 2 MEEEEA; ZEERDERA
( cyber-physical systems, CPS ) | 4 A Fu 7 F 44 |
R E SRR EEEGHEMT EMEERA;
WM, B WELLAELRLEE A,

TUhEHRNEEEMAERINZRILEZN
B, Ta. "R, SGEEGRFKARCLEFHNLAT
T, TYERNFRENEREETELX
WA 8 E%EAT, HBE A EIHUTHEE:
OEEE, ZTTVERNEEKREREN, FE
TAEHNERTHSEA X EENTEN, BRET
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N R @ EaE, FEEA (IT) 2%
HA (OT) FEEHA (CT) #—F — KA,
RRTWAESTRIA, FRTELE S, KFF
BRI ARE BRI A AN K
g, @ Ex4c, RARY. EETEHEA
Wit —F B EW, BAAR., RGE. RENEL
Ff; @ Ex4, NWBEAENRSHDENE
HURGMAR, A LHN T I 2 EREIRER,
T LTk, SCRPETEN Tk BT ko

1.2 Top 3 TIEMRBIAE AL

1.21 ZXRE—EFLBEFAMEILSHRA

ERHMEFE-—ARCAELANZge =L, KK,
WA, AN —ERUARNEA, CRERIMEEHRE
Mg EFEME, AR EERYT LZREFENT
B, I P HEbE. REMOE” WEEL
Ao e diti.o R, B THAAEERERAIH T
G—, WRAMMERME, RAFHEEMELST,
HW 2 AT DUPRIE, & K i — R W 2 3R AT
RGN, BEWHI. FREEMmE LR
TR, A A T2 TR A R AT A AR A A X T
7 E RIS

¥—, EWEREMZItTE, EEARAES,
br % o 3 1= 4% v v 41 41 3GPP (3rd Generation
Partnership Project, % = (XA 1EkfFiT%l) # £
JE4E R T M %8 ( non-terrestrial network, NTN ) (&
STE, RAVEAERTENE) 5HEETH
kb, 7 NTN Y 5G M 2% DR K K 6G H 4
HH— A, AT R BB B R R — &
Wk, 77— A% DL W 470 [ 462 4 &
WACE AR N AZ 0 B T W W24, BRE R, 2
R L AR R AR S R i — Al 458 4R A
BT E R RN AR KF FEKRFE.
EZEAFE,

%=, AAFH WK F @, CCSDS # &

T AR S8 W B R AL TR, T LR R i W 4
ARBARE THF LR S HEERER, BX
HYRTZETESFERRRANRERBEE S
DVB R 7| W38 A T 1% Gt b AT B 3 o & 42 ) 5 41
AT SRR IR H, AR T IR E B
WRER, AT RSATE B BN, AR E R
ETTEWIP RS A KT, XFAH RS
By BB R, B R4 3GPP A W S KA LA
A 7 1R R AL R R o — A 2 S T

F=, ANBRFEEEFE, ENEEARAN
HREY: —RAIRFERREEERA, viE
MERERAEREPETHET RS KRENH
K VIR A AR R, KT A R v I 4 R A
F& s 2 DUR 4 oh b i o W80 o S g
R HAR, w5 = SR 25 Fu [ 4 o 6
B ARK 2R FIR A, ERER P8 L5
BB R, FRRIESEFRIETNHEL, LT
SEIARK P L4 RS R Ay RS E AR, Z A M E
EHRAMAEFEERE, BRFAE, BLET
MER%, PEARBHREERGHRAFE.

F0, ARtk w, ERPOLEEH
AL Tk B RS ERAR, ML TET
HAMERERE, ETHAAE PN RERTEZAE
B REERE R, B, BT RO,
EEBCEBEEAEENBERMEFHEEE, K
MRAEHR TR FAHESEGNZLME, B,
TARRLF P EE O R R A AR O R
&, FHH T 2023 F 45 & L IATF 09 £ 18 Bt A
BMREEE . ZH W R ZAMA T AE
MAKRFE, BEBTREUAY, FEAF. XX
A FMEERIAFE,

Mesh, AT EEERGARGES KA —
FhEAGHANWEEZRET . REBHEERR
REHM RPN EHABE N LA LT E WL,
T T20 L0 4FK, BEhTHREMEARFREA,
FEREANFAHFmEL, BHREANHNE,

jutl)



'I.A LH]
gﬁ%ﬂ&ﬁmﬁ

Engineering Fronts

2015 %, *[E SpaceX /A & #& H By “Starlink” k1K
MITENERIFRF T W R HRE, HE4%
AL BRI TE h ek REGETEEN &
ZHW, “Starlink” EZTRWFHEF, THEZL
& ¥ 3£ 301 Mbps, LT AMEERRET
MeggN. Rk, FEMHZANTERZENK
RITERGERE, B “RB” “HME” “HE” “E
MEAMRE" %, P HFHHITET 2023 F£4£
J& BRI E

“ERHE-RLESEANEL SRR TR
FHRUFFE OB XN EEFHER A FANEX
121, PENGREAE, ROt XHHL Y RE —,
ANE _LmERNIMGE, FPENEREERSL
TEEMEXR, FEHE., FEMETRKEFHH -

FREWAE (FH121) . HAHTHE LB X
FEFBIM (%122) F, BHPFAFEFHH
WX\ %; A4, ARk EFE, i
fEDAR, HRMEE, ENHEE (H1.22)
T, PEESZYMERESKFE 2 XIS
FERFHAERNEY, b EEIAZFSHR
BEERFMAH A, BIZCIXHE (&
123) 7w, #EHFLE — (HH A 49.62%) ,
4 REE, HABREN HHKT 10%; H
& BT H T B U AL (R 1.2.4) &,
W R ARk KFENS, HAeHKREFE, KA
T o E A R R

BH, “ERME—ACARLRNELSHAR”
EENALTARLREATF, EEKTE, AHEL

x1.21 “SERHEB—HUBEEANBICSRA” TEMAREFRMENNEE~HER
FS Ex e E 3L /% 51X RIS R YRS
1 H 35 85.37 2958 84.51 2019.6
2 Ak 13 31.71 1260 96.92 2019.9
3 #E 8 19.51 613 76.62 2019.9
4 A 7 17.07 781 111.57 2020.0
5 ES 6 14.63 328 54.67 2020.7
6 0 & 3 7.32 499 166.33 2019.0
7 P I A 3 7.32 127 42.33 2021.0
8 ¥ 3 7.32 126 42.00 2020.0
9 AR T 2 4.88 220 110.00 2019.0
10 i E 2 4.88 129 64.50 2020.5
5E :‘ IEERTHLA
N
kPN
AR
1.21  “‘BEXRME—FUBEENEBELCSRA” TEARMETEERENEIEMLE
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sh_m  iliRS: ERSBY i
®1.22 "SRE—MUBEENEICSRA” TRARMEFROIEXNEZHIIE
FsS HAg BOEeE B3l 1% WE ISR RIOWEIR  FIYHRE
1 Bk K F 8 19.51 978 122.25 2019.6
2 WL FREAF 7 17.07 788 112.57 2019.9
3 FEA¥ 7 17.07 483 69.00 2020.0
4 HAEKRF 5 12.20 296 59.20 2019.8
5 BARFKIKF 4 9.76 677 169.25 2019.2
6 R R F 3 7.32 499 166.33 2019.0
7 hwIE L A% 3 7.32 456 152.00 2018.3
8 FEXF 3 7.32 362 120.67 2020.3
9 El% 8 & PN 3 7.32 341 113.67 2018.3
10 L4 LERE 3 7.32 285 95.00 2020.7
Frs RARIL RS
: BB K
REKE é
«‘ LREIKRE
ERETFREAS “ rERT
ERERERFE
BERAKRE EKELFREE
E1.22 “ZXiS—ACBEANEBICSHRA” TREARMEEEIEENSIENE
®1.23 “TSRUMB—AUBEENEICSKA” TREARIEFIES e XNEE~HER
FS ExR TS 1RE S 85 [ e S /% FI95EE 15
1 S 1634 49.62 2020.4
2 * 340 10.32 2020.4
3 fngk 310 9.41 2020.2
4 S 219 6.65 2020.5
5 H 147 4.46 2020.6
6 B 141 4.28 2020.5
7 WA F| T 130 3.95 2020.3
8 LA E kgl 119 3.61 2020.6
9 H A& 107 3.25 2020.4
10 & 75 2.28 2020.3
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Tty 3 E &, B 1234 “E XAkl —
ARG ANEL SRR TRFRMILNLRE
%o NEARIEIREE, 22025 F, AFENTEW
B R AN THAA, FitE 2030 £, #EE

TEMMN LR T HRH,; NMembekE, £X
SN, R T E P 289 R 5 7 3k 500 Mbps,
AR KT L H 60 ms, T AE 2027 4F F| 2032 4,
TR T2 W 2 0 0 4 2 48 34 2| K 5 Gbps, #ER

*1.24 “SRUEB—HUBEENBICSRA” TEMARENEFES 2SN EEF~HTE
Fs i3 HE5 B3 EL HES 1B S /% eS|
1 W% F AR K F 166 15.26 2020.3
2 E-8: N 161 14.80 2020.3
3 FEAF 141 12.96 2020.6
4 HHKE 111 10.20 2020.2
5 B RE 110 10.11 2019.9
6 O M B K 3 76 6.99 2020.6
7 R ATE ALK K F 76 6.99 2020.2
8 TR A F 67 6.16 2020.0
9 MBI S E 66 6.07 2020.7
10 RS MR K ¥ 59 5.42 2020.5
2032

MR FATIA
500 Mbps, 3R 1K
60 ms

HEETDENIE
KB T BRA

EHDEM
HEELE

97 Thps 218 Thps

BEEDENE
IKE T B

IEMESEMLE

iK% &L F5 Gbps, EiR &
K2R 1E20 ms

IERMESEMLE

820 Thps

(a) KEEIRIRHIA

ZRF 6

=R EHE N

RMLEEESFERH
Lok #AT

BT

EE)iEfE
BAR

ERIMEFHEN
BT

TRELAI S R

IESERMAHRS
REVELIRIZTT

DEZR
&R

RzF
F&

BRSENS M

2027 2032

RE/ARRNDEHFE
TR R B HMAA

IR TEE

DESEEERNLIHEMR
T BERT S BRERSZIHFMR

(b) ZRAFER

E1.2.3

‘ERME—AUBEEAMBIE SRR TIRARIIENARIEL
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WKL 20 ms; NAZR T EFM % AL ERE,
2022 4F F| 2024 4F H 3& 2| 97 Tbps, 11 7& 2025 4F #|
2028 4F ¥ 35 F| K A& vk & 218 Tbps, 3 7 2032 4F 7T
ik %] 820 Tbps, MK & 77 R, B AZ TR#HR
MBFEREFTOAEZT R EANEE, ERAE
BA, ZRMBEANBEHN. LESEH S LN
MBENATAANETET T, P, AT KMk
ARMETE, B2 ELTWSINRATLEE
EETFHEEE ZELO5NRN R, FitE 2025 F45
J& SRR R T E, A 2032 4 Z BIARYE B A
ERAAMIARKILE, EERNBERAT A,
YAIRWTEEEMEERBGERARNYEG, A
ERMEBERAREEAMMERE, HOLERE ML
KB, TTEE 2025 SEIT 4R MO B A oy 3 K An
FREH ALESEB LT, LR E.
KRR, RMARNFEE, NAERETHARSEK,
FINEZEN TS RAE. ZHE. ZWEH% A
%, Hul gk, AXLESZENBEARRLTF B
&,ﬁ%%?&&ﬁ&%ﬂ%%ﬁkﬂ%%,ﬁ%
FATAE, HERE, NARERFAEE K ETE
&%%%ﬁk%ﬁ@ﬂ&,ﬁﬁﬁmm—mn@,
B LomtE s it TR IR T, A R It
KIrE, HWERME—RAA WG &6 R
REEEFT T HETEN, FFEE. WHN,
FERWETW, MAGELREE. xRETE
EHBELFHATRE, UH—FRESRHME—
A 2 A . B2 4, 7 3GPP. IMT-
2030 & E AR AL AL EH T, BT RH
BB EANNTELCEERRY, Hy
WREEZRFFFE, FitEREKS~0FF, HX
WA, . EFEREHFH - F TE,

122 AEALERIELEE X
GRANTIEGRZE (WEEWERLE) WEX

BRAANLTE AL E T CRRAWEE, &,

mMTHELNEMTEANSHEE, XEFRRE

FHANEERG, AMBELEERMAR NN R
KEE, WEHEBBRARERLR ) T ENRE S
G, o AR A W 25y (T L O M e M AR A
MK HFTRERFE ATERR A AR EIE .
RGN M EFTEHTTHERE, HAR
RMETRAWA G, THEELAK, FHMEBT A
THRENAMRALRERET . 0 ERES
S4TSR

HTHILTGE., T, RAWAIERE, A
RETVREATHEATY ?%5%%%?%
B, BRH, TREATEREENE %%%
RAERKAE., KL . %%5?7%
BT ABEESTEMME LR BA LS 6
WLIE o 7] fE B

HER, TEAIERWEERAR T HEFE.
O EhdEEHMBEALEERATEEN &R
RAE, AP ERABEMNIEXRELE., EXH
ANEEMRGRKNEENSE;, @ 4. BF.
RAANTH G FAM KA S, CHEERIEWRE
MHEHENEZ M., EHEENAR, BB
Bz, SN, RERTE N AENE,
KEAEMI & (i) RAZRRERKE, A

FHBEARAEFE; O BBAIER ALK
EEARMENNENE, REYMERBRECE
G, WEREEAME TR, MILLES
HUF BRI AAR, KA — %2 B0 A
WS FRGE, @ BRI TRENAIE®Z
G, ERARTHBEETERENRALEM T,
BHRITEREEWNENEREHR, FHELRE
WA R B SRR R EANE L

WEK, TEAIERFARZE S ZXE, #
BARREHOHR R E, & 1.25F% 1.2.6 457
YT EAIERAHZ R XN EETHE R,
FEFBNAM, k127 % 128 2505 8 T %A
B sl e X iy EE I E R E AL
TUEH, REUENFARIMEECTEREELY
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e
ﬁ&%ﬁ



Pl
Ié"’ LETERG

L Engineering Fronts

®125 "“AIEATEREBIECSEEL TREARAETZOIENNEE~HER

Fs Ex e B3E /% EIbTN RIS S 3R Y HRRE
1 ES 67 42.68 21672 323.46 2018.9
2 H# 36 22.93 1990 55.28 2020.0
3 ®E 19 12.10 1389 73.11 2019.8
4 1= 18 11.46 1501 83.39 2019.5
5 A 12 7.64 319 26.58 2020.3
6 3347 9 5.73 627 69.67 2020.0
7 L2 8 5.10 750 93.75 2019.8
8 12 7 4.46 1170 167.14 2019.9
9 JLE N 7 4.46 776 110.86 2019.3
10 %+ 7 4.46 282 40.29 2019.3

#1.26 “IEAIEREBIECSEX TREMRANGPROIEXHEE~LIE

Fs A BIOIEEL 1Rl /% #WEIBUR  REISWSIBUR  SFIYERE
1 A I K F BN 11 7.01 875 79.55 2019.2
2 #3848 K % 8 5.10 2638 329.75 2018.2
3 & A F 6 3.82 716 119.33 2019.5
4 AR ER A F 6 3.82 586 97.67 2019.7
5 AN 6 3.82 199 33.17 2019.8
6 VLR R Y == B o 5 3.18 4561 912.20 2017.2
7 MR A 5 3.18 710 142.00 2019.2
8 Wy BB K B A% R T 5 3.18 695 139.00 2019.4
9 FHEREAE 5 3.18 123 24.60 2020.6
10 AL 5 K F 4 2.55 1086 271.50 2020.2

#1.2.7 “AIEAISREICSEE TRERARMNOPES IROICNNEER~EER

Fs Ex HES B8 FES %S 3L Bl 1% S 3 5)iiA=kS
1 # 7372 33.09 2020.4
2 £ 5719 25.67 2020.2
3 * 1722 7.73 2020.3
4 & 1471 6.60 2020.4
5 L2 1130 5.07 2020.4
6 EAF T 915 4.11 2020.4
7 EE PN 901 4.04 2020.3
8 A& 890 3.99 2020.3
9 B AA 771 3.46 2020.4
10 o 739 3.32 2020.4
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. PEA¥K. LPERBAESE, pHAEEXE. B A1 P 45 Fn £ B P AL R B9 A1 W 48 40 5 I 1
FEEER, 74, FEHOCRXEZHTRERE 1.2.4 f1fE 1.2.5,
FTEARNME Rk, EPTEFHERZHE RETMEANLERIERZTE ZXE, X

#1.28 “IIEATIEREBIESEE TREMRAGFES OIS EE B

Fs Mia TB5 138 5 e LA /% S35 k=S
1 CEEER- 404 750 22.27 2020.3
2 HL K F 333 9.89 2020.4
3 AR F 325 9.65 2020.1
4 B oK 282 8.37 2020.4
5 AR K ¥ 276 8.19 2020.2
6 LEREKF 266 7.90 2020.3
7 REHEIT¥K 260 7.72 2020.2
8 SR S 245 7.27 2020.4
9 N 216 6.41 2020.2
10 RIRKF 212 6.29 2020.4
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SHEARMEEEIEMELET, AT wE
Magmwan, FitaNEENEEM ., Ak
FTHRERR M ERE N eEEE, AT
EATE R T LAK M. RAM R A
HOHEHREGHRE, X F] .

1) BE., EHENATAIEE RS k%
BHWAFTEE, B, ATEHRAAWAR S
R (Mg &M, RFRE) HoPHMEARNE
KL, EXMEGEFEEA TS 5XLENT
KM TAHEE, FTHBRRERLE N HRAR
%, RAWMMIME kAR kR ERE, £
BHHITE . MERANRARS

2) MUMMALZHENATH#EEANAE
BWG— 5B, ARRE-ANFRIEAE, FH511
HEEAATEMERMEAERETRNA LS KL
o ERE, XBEEYEEAERE S FHMEHAMN
A LR, 2K SR ] 4 00 M Ak AR LIE th 4t
— SR, TUBTIXEEFER AR, FAK
J 2 T VT A A b R e Bk B T R

3) HWE A TH & R E kISR,
AERWEWGEZ K, BEMATE R RGN
i NG RUABELEEE X, FAMNAAEE
B W P R AT 2 B B AR AL T k. %
M, #MFELDN G -SSRt
S, ANTHERAZAREEHR AT ELFRN
EKHH, FHREELARZEMTER,

EFx b, EREEADBHAREAR, LA}

ZR7E 2022

& AIARAE
HIfRRE

Z—RERESEH
TR

RANRRIRIEEES W WA RIAGE
MRS EL HiLM R — R

EILREHI R LG REME LIS

FIARIER KR

&t 5tk

E1.2.6

ZRAGEL
PRIERYHERE

RbEREL
FERIERES

RERBERES
FIARFERIR R

ENT ERXBEEA, FEX LR BT
MEMWEE, fln, PEXBAFHENS —
HEETMERAGHTH RN L L, WFREER
TARFMEAMRGARRE “BBRE" 5 “H
Hi” RUMERATIE#ZGNES, FAXLE
WAEFREITTRETHEE., ISTHBENALSE

FEHE1045F, TEAIEHEREE LA
BR. R, NENFENMEBRHEEZE, LA T
HE B, TR A AR % TR AR AR B e B VAT IR AL
E Rk, W 1.2.6 iR, KKS5~10 FEELRE
FEEEWET LN FTE,

%—, TENRRKAENBE, SxthiRE
MEWEBARLERTRERAMAR, ez HR T E%;
KUEBEMEERAENEZUESES, BT
HNEEE A E IR T L H Ok, KRR
RELA#ETE: OHE-AARSERLHRE,
BRENERT; @ K& EAE®R RN H 5,
OF - SINZCE %3 AN

B, RNREM KA NNBES RN, £
RWHAEREE T O HKEHFEMREAL
B RAARIBANAREER; Q W5 —HME
BXSRARAE DAL EFN AENIE;
@ REBEHWENEAT, IPHRANE LKA
N @ BB R RAERK A 7\ AR A
B,

=, HINIR S A T R kit 5k,

2027 2032

BT
REH A S

RERERILRE
NAFRER

KHIHIERZR
A BEFIHIBREA

KRRz S&tE o

FHES HIAREHK TR

‘AIEAIEREIESEE TREMRAIGNARRES
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BEl, AMEEREARELBAZFRETZAK
WMt ik, AT EATE RFERN
WE| G — 0 H i, A R MR TR T R S8 T
St HTEAX—ERF, RREFRERT R
B O REWE WL EENS R RN
kFR; QBREMEWEWEA MG R KA
kR QWEWENEWN LKL RN (k.
S, NFEE) HFRIRRMENX R,

123 HiERBELWFESE (CMOS) #EEX

2% G RAR
HRAMERGBERR TN LAT AL LR

FTHiw FHEMA LB, WHERRBT H A

HomER - Ve, EHEEERBT LR R
KRG AR FREKBOL B, KB A EREA P
RAG R AREA, AREEFEANLEH I
s, A E Gt TR RS, H—FH
mTERNEE, TEK, MEREZTZHRELR
B, AT EH4BE I+ 24K (CMOS) #H#T
7SR I K R 2 R B R B R T A AN R 4
B, BUBERRRAFMEERENTHUER, &
AT R A 1] B K b 2 R ST R R AR

£ 4T CMOS & 3 Kk 2 B 3R B 51 L
rimk 129 fir., £E., ZEMFEAEZC®HX
BEFELEM R =4, EAELTHIMAT A,
PETHEESEA, $HAFEEAR, %1210

*1.29 “BUHEBEENWFESHE (CMOS) EEXMEMGIEA" TEMRINEFZMIEXNEE~EER
Fs ESES BIe X E B3ZELAI /% WS 3R RIS IR MR E
1 £E 38 31.15 519 13.66 2018.3
2 & 33 27.05 359 10.88 2018.7
3 E 18 14.75 107 5.94 2018.4
4 * 10 8.20 147 14.70 2017.6
5 Wz 10 8.20 42 4.20 2020.4
6 ST 14 5 10 8.20 41 4.10 2020.3
7 DL 7 6 4.92 17 2.83 2016.8
8 Fi+ 6 4.92 12 2.00 2017.2
9 H A 5 4.10 222 44.40 2018.8
10 ¥ 4 3.28 102 25.50 2017.0
#1210 “BHEBEAWHESHA (CMOS) BEEXHMEBRERAR" TEARINEFZOIEXHNEEFHNMG
Fs IR BIEXE 1Bl /% EEIBR RISWSIBUR YIRS
1 R BIR K% 20 16.39 294 14.70 2018.5
2 HERAH K F 9 7.38 39 433 2020.7
3 L ARAT A ¥ 8 6.56 301 37.62 2018.8
4 WA I JE B R BT 8 6.56 39 4.88 2020.8
5 AR R TR F BN IR 8 6.56 20 2.50 2019.6
6 AR K F 6 4.92 109 18.17 2018.0
7 S g A M- E A T EE 5 4.10 20 4.00 2020.8
8 R KF 5 4.10 8 1.60 2018.6
9 e Hr A K 4 3.28 102 25.50 2017.0
10 FRRKF 4 3.28 97 24.25 2017.5




'I.l I
gfwﬁmﬂﬁﬁ

L Engineering Fronts

Bor T X IR R A AR X EE - WA
Wi ERCHRXBEEF T, EHBRAFME
RAHAFAEWT, PERAEERFHESEN T,
XTI AAFTE, SHRIFAAE. EHBRK
FREFRAFHNTZ, §FEAFB WK
B, EERENEGENLE (H12.7) 7,
PENEEAEKENEE; EESRM. E M
MR ERESLT S Z WM AEx R LR
AEM% (EH1.28) 7|, KM AR L H %4
M- REEHEES R, ERAFAFFRE LA
FREENERERELTRIN G XR, £E
W R IRKFE R 5 I Fl 48 R KFBDIRK.
FHRMANFHELT KRR, K 1211 TR AL
WP RS X EFEFHER, PE Fh
=hz—, LEHRRE -, £EMEESHLTE
ZL B4, ERI22 T BOBXNEE

HE

=E

ESEd|

1.2.7
MABRIA LS A5
SRR EAIR A o
%ffmmxé.
e REABTR S
1£$Eli§5rdc$.
1.2.8

FENAMHATE Y, FEEREL RS, HTRYF
BN R+, B2 K AEENMH, 1 X
HEENA

CMOS B AR MZRGERARNAR T EE P £
BRBE. EREMGLABRAZ T E. RN
REFARXAEHMTHEERNHEA, EHREGE
K. BN EERA, TEARTFF SRR
M. 0.13 pm SiGe BiCMOS ( 4 1t & WM B 44 B
At ER) TEHTRERLESHFIRE,
BREFERERAI0FU L, HEAEH WL HA K
%, ETHTRENEFAELZHT K, EE%
W AR T A M7 R ARIRE S R E XA Tk
it, MAFTHEFAENT K. £T 65 nm CMOS
IV R BETHMEEENSZHERET, TRHF2
M AXAEFIE R 12mm WS R E A
Bk, ERENERIESE R, £rfER

%

>8]
©

‘BihERBEMIFESE (CMOS) HEEXHEREGRA" TRRARMIETEEERBDNSIEMNLE

FEIRKF

/3 IBLMET < FIBFEREEFR

[ Jorewe

. &R R R

BRERKZE

‘BHEREMIHESHE (CMOS) HEEXHEMGRAR" TRARANEEENMENSIENLS
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B 5 Wik ERSWBY TR
*1.211 “EHERBREAWHESH (CMOS) EEAMEZRGERA" TEARILNEFES XN EEFEHER
Fs Ex FES % IE S EL B85 1% LB 1% Fi95Es 1 F
1 ] 464 34.73 2020.1
2 = 276 20.66 2019.7
3 ey 150 11.23 2019.7
4 HA 76 5.69 2020.3
5 &[5 76 5.69 2019.9
6 * 63 4.72 2019.8
7 W IE A 52 3.89 2019.9
8 B 51 3.82 2020.2
9 B AA 50 3.74 2020.0
10 * E 44 3.29 2019.6
*1.212 “BUHERENPHFESHE (CMOS) EEXFZEMGIRA" TREMRANEFIES OIS XREEF=HE
Fs i3 i85 1#%E 38 FES 1% 3ZEL Bl 1% S35 kS
1 #E R B 89 23.67 2019.9
2 e BB A F 40 10.64 2019.8
3 IR K ¥ 36 9.57 2019.3
4 REKRF 35 9.31 2019.9
5 WF R A 34 9.04 2020.2
6 LRI A 29 7.71 2019.8
7 A F 26 6.91 2020.0
8 WL A ¥ 23 6.12 2020.2
9 FEAF 23 6.12 2020.0
10 KRAEEILFK 21 5.59 2019.6

AN RFFE, T 55 nm BiCMOS L7 ¢4
B AT A IR RAR BRI 2 mm BB
[ 43 4 0 2.7 mm B FE B

WA NI, RRZRELSHABAET LA
R, (BREEKAMZL RGBS - BT
AR, REkBZREEN LR T, &
W1 F AR AL 8 £ LR R B Ok R B
A, B DA I R B R Ok SR, TR
I 10~12 pm 3% B B9 4 i 93 7 o

ERRATRGERENTHUERT, £ T
CMOS % H 0y K ik 2% AR #F XA T & 10 5538 # %

AR, FBE R Y, FET KREFFTARHN
HHARAFLREEAGK R METLWFEHRY,
AR ZREEAREH o ERE. BRRE. KE
P07 R &, (BT R I A = APk

1) EFWREE TERELGT, ARBMN
B A RMEA RIR SRR RN N T EET
CARMZBBEHREL K. AM, #BETZ5E4
B % BN FHHE R AT A B A R 2T B
EREARNEE, BB, AR T K%
WL B RO R

2) K%M BEKE, AATRANER.
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BARMEEEEG AR, WERG ZF %
WALKEE B, HbFEEREFHER LRI
A LR E R

3) ATEARGWAE LS, YAEANE
HEEF S WY R, FERIES BN HET
e, B ERPOEARBTEGHER H T
PRAERIM Aoz B2 By vEs i, FEEALMRE
AERWME T,

BCC Research T i, 2029 4 4 £ i K #F %
HAWTFAET XIS ET, B+ FaHEHE
EERBBEATLHROTHHH, TERFET
CMOS B & K AR LR 5 R #AA X B
B 1.2.9 FT s b 2Rl i o R R B % B 2029 F A4,
5T S IR S B s A K R 2] 2032

ZR7E

2022

REHRR

BAR R

BAMKL

NaxNARFg & B
SLHRE,
S¥H<1 ym

KBHEIR

B1.2.9

F97 7 RPN A R RFT T, LI R
T B W R, TUHN, £RK10F, FA
CMOS & 3 5L I A M 2% BOR By Bk A 3 20 K A 2%
JRAR B T 1 B B T I A

2 IBEFERAEE

2.1 Top 10 TREFALBIELERESE

fF B 5w F TS Top 10 THEF L HTE L
®211, #REFHESEA, LFIREHAK,
WEMEEHAR, FE5ABTE, HEHAES
TA . ERFFEHAEFR T 20162021 4,
AT KOG H RS RATFE SR 2.1.2,

2027

A EAR
BARILS R

NBxAI8 R ST &7t by SEEL SR,
#71<10 nm

‘BHEREMWESHE (CMOS ) EERFHEMERAR" TRARAANRRERE

*21.1 (EREHEFIREWS Top 10 TERFERLE
Fs TEFRRIE NHE WEIBUR  FISWSIBUR YRNFFE
1 BAAEHFEZETRGHE R 5 483 2865 5.93 2020.1
2 Bl R EHE 832 1548 1.86 2018.7
3 % R1E BRk Ay B AL A 909 3745 4.12 2018.7
4 AN EE A EAERE RS 404 1095 2.71 2018.6
5 BRI E A 638 4523 7.09 2017.3
6 HFETHEFRERFREMESWNEHA 224 1766 7.88 2017.8
7 AR TR AR B g 987 2691 2.73 2019.3
8 ATE B F&ITE S (EDA) A 954 4 468 4.68 2019.7
9 EFREMAFINEARRIME R 990 5867 5.93 2020.0
10 RS B e W SR 908 4957 5.46 2019.1
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*2.1.2 (EEEHEFIREE Top 10 TEFARIEZOEFNEEATE

Fs TEFRREIE 2016 2017 2018 2019 2020 2021
1 BAAEHRFEZETRGHE R S 6 7 28 69 164 209
2 R B 122 97 164 153 121 175
3 %R R A E A 116 125 182 145 145 196
4 AW e A E AR E R 4 73 50 78 52 85 66
5 BT B AR 188 247 120 40 22 21
6 TR T R RFREH# 5N EH A 62 46 44 34 26 12
7 ABARTh A B PR B 40 79 179 213 245 231
8 ATAf 8 Fi&it 8 s (EDA) & A 31 39 81 181 289 333
9 HTBMAOFEINEAZRAINEZ 15 29 54 192 266 434
10 R L B B 1R W S A 77 101 143 155 179 253

(1) BAARBFZETAME T ERSR

BFFETLINEG BN LR E LA E
B, ONMBE., FRBE., AKEHRREH N
BARER, RURWELERARNEN, B,
REFATHRAEEWIFHGE T, BRERENHA
B A, AWE. B AR, ER R E
HREHRT —HARNBEARF R, BANEHFF
E G 17 EBOR 2 80T Z A SRR R A% 0 3
T, ARFFR. EFFHEPREERERNENR,
REHEGEL. EWEHTE, KB IRRII, £
FHEFFENERTRL, ZIFEUREPLES
(GPU) S HAR MR £ i E RFFATH 2 6
gomEEAY . 2 AFTHE. TAMER. &
BHEMUREREMESR, ERITEEERARE
BAT R, ERHREFE2 AR E ., HEMEHE
RHAR s BB, I XEBACA= A E oy KA
#, ERFEMTUNKLERENHE, FRE
AL A K LT B R R R s 3K 1R R G A B
TA, B ERS IEF S T RN AR,
R RS ER E 5 32 2 R B F LA 4,
meilés . & REREUI A NI ERK,
AR AR AR ST A 7 EAR A AL
BRBT RARQIF OB, WHRRE G TRE
HARET BRI f.

(2) &k AR

== N W DS - N - S P 09
KFER T M, BNEERNRT L URA
mE L. AERRN, EERETERAE,
M LREmRAESF ERE— KM, FIAKHE
CMOS T Z M #& KM A& ook w7 %
B EEFRE R, BARERE, W TER
FERRXEESE, TRARRFEABEARGEY
KXWwE, FIRZ BN AmE PNEELTH
WAL ET DAL B —F T ELH
Il - Vik$ S ROt BB AR E A K
FREFBARFEREEGE L, Baisa. &
ok, MEHEMAERR FNERETARDE K
AAZAB LA, &L, F EERCLFEAHA LT
—WHWKRBEII T, B—, ZHERALE
MR, WRBERLETFERE®XL, HHELES
MESEMBERE-ANERF L, TAARBER
Woptb e A, &=, 4tk LIRS H KA
HHEFER, RALSERGERN T &, B
WEHR AR AR A R AN, R B
AR KR ELEESR;, $=, AAFELESE
GHAMBA, ZRLMAEF AN F B
H, AR FHfAE EEERMIRELA ) Z; &
W, LEFCRYHNELFETRNER, XAE
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FARAHIEOHRLALHELET R

(3) ZREE@#e LA

ZREE#MEWEMB AR L HRER
B L XA BEHATAE, RREFERCER X
Wy HRAEfE E, JF AL X S AR AR R LI E AT R AL
WA, W W R EQFE AR, B E N
Bz, BlEARERETRELF. X MEAERE
RAEAMPN B FEA, FRES B IR
AAELEATFEA, &EREERMZE LA
FARAEARMERIT, B EMNE AT mE
ZH: O KHKE, SABERE X —HAHTH
R EEER; @ &k, BREMHFTRTHN
EEFAEAXETHERER, At TR ihEHE
Mty b AL RN EERRZ —; @ wiE ik,
RARANTHEREREUR LA LI R TE
IR i

AKFZREEBEWEMREARAUTREH
%

1) e EAERBEMLEBNE, BR7
WRFRREZRELBEEM, i, ZBXKAR
G pREFHENNEFNNEL, FEXR
RARATE; BEERESR#EEENE R
REEFEHNEL, 2WEET LML LT
iy L% K

2) BRAGRETWS /BHERS B H =L,
BlaniR &3y % ) B AR, MK/ &3 B AR AL,
PERE . AR THF BRI B AR 2,

3) BB g A R LR, WA 3]
B 7 ik R R R RFR L ] R R BT B9 R AR
F B

(4) AWl &Z EBRER R

BERW . REAE. ATH®. WEHFNEHR R
EREBAWKREITE T EEMEIHN &, i EM
FEANM R ZAETEHKREE R, HATERE
T AL B R A X A T ey R 3 5% B9 AL A R 6z AR
# 1 % 4 (ubiquitous operating system, UOS) .

ZHEBRIEZSWA S Linux, Windows % £ 41 3 1§
RGE—EW ik BAr, B R T BRRCE E AR
W R R R s BRI T B R A
AWEf, BFEEARNITEEX AR, F
EMBABENBERZ. XL, ZEBERGER
wEEERAEE HTEN, FRBHRE. BEE
EREAMUTERENRERR, WO @ mpaF
M. HLEA. SEMT. FEXEETE N %
WBERG., X L, ZEBERARHERRKZAE
HEER, BHZANITERREE, AHZEN
R RZAT, BREZARM, ZELR, REITE.
BEAR, RIFES . BAXEEHRENFTEA
BERAG. B L, ZERERZENHEN . B
BN, BERTENR ARG RAAEZNE N
A, BEEHEAE-—WHRXHE, WAL KA
WHEARR., BIAKR iR ERTE. £FE, 24
BRERAGAREAFARMELR ZXE, RBFEX
EARFRESETIE X, AHHF AT LR
BA# “tHE” ZHS5EERSLLEAX. &
FUR, BN, BRE A VENKN ., ZHE.
BEWT ., FERE, FEAN, FRRXESFAR
W ARERAFR LW ET PR R L&,
HAREATLR P F A RET EENRAN
T & ¥

(5) EFHMEMEHA

ETHENEFRAZETETF hFHE—F
HNEETHE, EFEMME TR EFEYN
EEFRATF £, B @il & 60K 0K
Ao BEFHHEMERAKEFEANTGXIK. &
AR . BEBSHENRENR. 2XRE. ZRE
EhHBAEE, HRNREERE R MR ARE
F 50 dB, SEIMARIM A M LR B ECE TR
B E 2000 km DL F oy gg ik H AR SEAR LT
GEH AR 1 ANER, £ F 100 GHz, & F
RANAHERNEEEE; HERGa hRA
3ANES, FERFHRME A TEHAEE %D 44
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BEL, X “BRE” hek, B, EFHEN
ERAMANEF —RELAAERTENBAE
PR A

ETHENENEZTEAE T M A2 HTE: —
ERETRAL (BRF. 208, L7%) NATE
K, BFHTERRKRGEY, FHAETFRARANW
ERRBHATHHME T O ERMLE; —BAAE
FEK (IR, A RE ) SABBMENE
FXRE, BRETFTEEBANSHARXE. EFH
WK B — 5 KR B S8 A A R R AR AR e
RAGHEENERE. BAMR. BRE. 52450
RERAET, BELhE. ML Eat, W
A, RN A&,

YT ARG EAMITRET UERRA A ETWE
FROEEN, CESERGE. ME&HRED . A
S B S R A9 AT b SR T XA G0 K BOK B A
A SE A0 B R 7 A R T U R BOR R A
FE, URTKETFHEMNENR S TEMN, ZA
o BERKE, BFHMEEARZH —REKER
TPRAZOTEA, EFLRN ., BFHH, F4E
FEEENHE, UKEF. . . £EEFH
A AT R A T2 B LR R R o

(6) LFEFTHRFRERFREMEENE
A

MAERFEARG T AR, URESLZ . &
HAFEEERENRENARLZIREYFE
EAEERET . WA RE ARG & m %
N HFETLH, BE, TR ETHEEEL LN T E
EFFERARC TEFE MR LF T HEFREE
BEHGMmER, UFHEFZRAAREEER TR
F, ZAMHREFRER., B EHHEF X
I JEF R JE % # (atomic and close-to-atomic scale
manufacturing, ACSM ) 2 ] 1 M 26 3 % o
BEy T —RAEZC AR, KFILM ACSM ty x4 H
mRELFFHEBRARATINREFEABERRE,
KEENANENE, TZ. RESWE. NEHFR

BEQBEWE B R, WEHFELFHE TR,
TERTFRIFEFRET, ACSM Hy H al 72 6 K £
ENZHREREREETEL, RTEFELER
ACSM T B P BREFHN, FRERFTHELERARLS
ERRERKZNANENEFEERFREEEHRL
EWER, L¥TTHACM LY EERHELE
RTRF, BIEA—E@AMN S EHERS,
FEIFEHEE T ENIER Y, ERTELFRK
e BT e A, DAk IR R TR AL
B . BAEE I EAR. ACSM B E I EH A
FARIEH T ACSM % 0 1 3 A48 il b Ak An o]
EMTIE., AT, ACSM W& TH%ERN &
REEZHNESZRANTHME, MH ACSM
MWELFTI NI B KR RN EREE N XK
A B A

(7) BAKHFE DB W B AR K R 4] %

AR S W EFAES, FHIHKENEESR
TZRABBEORR., Fth. TE. RREL .
EHEMHERN R GT, HREES . BT
HERGH . FHEBCHENZ2LEN, XFEH
BUHTTEHR, ez 2R, BUTRRRALHY
FEAT 8BRS, Dy R 3K W6 R B R
g, TESAERERE, BR—E ey RHS
FARM, BB EREERS NI H, WD s
WAL 3, WARAR b RAER RGO iRt
A, BB KR T AR R B
A, B AIFEFmE AR, KRS R
K%,

R BFER B A AR FAHERER
B EREERES R, RABERREE,
G LR SRR R Oy AT “Et
B FHRFEERER, NEREEH it
HEEMRFEES,; SRR AIEFmERAR G
FEA T 5 B R Ik BT RA S TR,
RAEKHITHEER, WIAER B R E RN
THEEXEL N “FRNIUHE” WItEEHER, B



=z
'4"' DI TG

L Engineering Fronts

DERERTEARACATER S KRYELR
BEMFA GBI HA N R R RS A
e, REEKEEOFIINE, mAELE R P
WE” KARMBELN “REEWHRAHE" o4
Mg M, BHEREANTIETRES ERE
PAT R B AR LIh AR, WS, ATEH R A
FERRBWR ., WH. FiE. RO ST
BAlH, KE “BRi— it H-FW-HH" —&wL
&R R AR N R

(8) AL&EH W F&it 85 (EDA) & A

¥ %1t B 37 & (electronic design automation,
EDA ) s 38 FI Fl 1 B AL B 2 Fn 2 1 4 By 5 6 AL B 1%
T 7%, RARME AN F ikt BIES ##
WLEFR, ATEREFRITES L, XHAL
sk B EDA, 8 flf A T4 sk ¥ A% By EDA &
BRAAHATEE, . BIEF. CREARREA
AR, mERItRAERER, FmBRALF &I
W E., R EDA HE A REXTH LR, A
TG B EDA WA EKET UL HANE: R4
FRFERE., G4, MR, #E . BN
fEATEEE, XANKFTHNFRLFRFGKAR
fi, B 2016 LIk, % EDA 2 W AHTI X &
MAER IS X B ER KA 26, HIZERARES
HRE, 6. WERIE. #lEEFE, #3174
HREFE. 2B, BN, BA, gEEERfH
RTWREZRAANRTHREZMEHRR., EDA =
E Sk & 8y # BB (Synopsys ) /A & fo Ak B B F
( Cadence ) /A ] ¥ # 4 2 7| K A7 W Fl A = Bl 4K &
T H DSO.ai 1 Cerebrus, [ % #| & T 7 ¥ 3t fn %
Rt A ERE, ANL%#HA%E EDA A%
JiZ W LR o

(9) ETHRAFINEAZRGZIHNEE

HTHENFINEARGHNME S B EAA
BAFIHEFEREAALTH NG RERAT N R
KEBEH K, P E TR AR, BAF
INTHEEFISEEEFEI 20, @2

AR R 5R M R T U BARNALE - £ 2 %
TIN5

MU TEATHREARGARERN T X, &
TRAFINEARGHMEES XL EMFRT
FRWAR, FEXHNTHRE, R¥ENELE
W E R F o

EARGH AR ERFEL BESEZ . 4
TR Lt le S F AT S, I F R G
MR R, TR - AR ER . ALY T L
VARt (LSBT PR MR, BT T A T BTRR A
FEARF B

WTALERFREARZWEE L ®IKT
R ERE, ETERAFINTARGHMAME &
FEARMWZENE, NEMRERFETHE
ME, BHARL, ANBRALSESHLTET
F3 . BEREmREE. BERANKMEFT ., &
WH AT EFHA

BlE, AR SR ERE MBS,
T S5 8 A EIRBE P AT 7 G IR
AHBRNERSHT WIALEARREH T, &
o2 5] S g B VE R BT T PR o R FR T T Xk 22 R
g, ANBRALRSHAELHR . SRR
SGHEENN., 2K GBI, FHTRERRF
TR

Ao, AEFREREARGHATEN L2
MbEREEFER. ANBRAL L HRBRE
R, EEFRwS R, s =A% K
FHA

Rt R R T AL FHEE 6 4
S AR LR . R, AAEmm
8 R R An T BT 5 Iy 5 R G A TR B B e
e AMBRAN AR KMER | MEREHFA
A At HFRA

ETRMFINEARRHAMREET —HELX
B masE: ERRE RN ME L REHR,
EARFARKEIRI. BEXARGS ) F 58
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MR E G, ARGRSESEEE THRE.
AMEARGHGWELE L ERIEEERE. AX
TERFNEBBAR AR ESEE,
(10) # 1K %= 6 #E 15 W & B A
HOIR B 28 DB 15 ) 26 3R 48 IR AR 12 AT P K3
MW T EEE, B EE., ERERMET S
BfERA, TATEFEMNE, BAHE, TE.
@ﬁ BTSN ml%ﬁﬁmﬂ%ﬁkﬁﬁﬁﬁ
, BMAFEEN, EEME, KZHRR, 24 L
ﬂ %L%EL@% E%&*ﬁﬁ 6,45 2 8 ok
CVERB L. TEEOREE MBEHE,
M&%Lﬁi% o ORI S R
B, HAEEERMNERR, ERBHELEZECAHE
TR P gmik. BaAXER A, TERK
CEFIZUHERSBEARE. MHD. #FLEKE
K. AELEEREFRA, MBEHEELTHE
B, EEI#H, ERSEMRERAR, RRAE
#HatE: O ARANEEE, TEEEHRE
EHmEERH:, BEFEIERLFEE. THA
WK EEMENBEEFE A, @ MRS %t
XU ARELE S, ENT RN EE
BRABRWEHRRENE, ARERCFREZNTL
EHMEIT. WA BEREE; @ W wmr
—E e “EfE - E - R -2 —
K, SR EE K B KT EEL, R
ERAFEGEEM—ERNGE TR, ERERER
BHa . LBHB ARG ESE,

2.2 Top 3 TREFABIBERfEE

221 BANEHFTERAUKSHERS

B 2R R A b o A AL o IR AL B B e R ok
B, o LA ARALEUREIZON LS LK
o “ZE (twins) " BEA R F 8 H F 20 # 4
60 FREEERMEMARE (NASA) B “FH %
TR . MAEWHENGE, WEHERE. FREERK

KW % B, 2002 £, Michael Grieves % 4% 4% H %
FHENBAREA, HEH AR A LG
HIAIE . 2010 25, NASA K A1y Area 11 R ¥
LEW “ETHENREIR o+, HARH
BFFENMES, EXH: “BFEFLEEFERLA
FABEER | &, BT eS8, Rt ¥
AL ZREMNGEILAE, CIENE S 4 a2 R
PR )iﬂﬁiyﬂ‘ﬁﬁ)’%ﬁ?%f“cunﬁ’]/\i%ﬁ
a2, 7 20172019 £, Gartner 3% 42 = 4 4%
ik??i?‘]ﬁ’]’k&%ﬂ&ﬁ/%%%Zﬂ, I E X
D N Ok Ve I D e 2
WA, SUER, BITF. BARA. HAEHT
WidE W3 F 2 A E X, AR &,
BANERFZAETMUEFTERER S FF
EWZG, BREFFERALSMEMN . HAEMAA
Mlbfey ki, RFTAPRL2ERS . TEEF
URAAER =T H, 2EBRHEXAHFE 4
BAR M —ADNREANRE Ty EFA, =
HRFSHEFRTHNA, F, WEFE — »{
FEREHIE P AR EI, T UMM L I E
By &, BEFGE, LHFERATENEGHE, ik
ABBRERMS G EFARY, FAXLMEFR
FHE, BFFENGTAEFRET AT ERE
MPEARTN, ERAHHS. EMNEAEL, o
F5NAERASNEN, BEEXT AN, HantidE
5B EEWEE, —ERELHEETER
BEXHENGE, ELEBRAMGREEF TE, &
AAEBFEETRAMEHEZRTE ERZEOH
Hahak f, b AR IR SRR, A 400
T E| 1800 7 AF A, 5 R HBORAT KT %
ORI 7 AN — AN B F ) R R A SR
# 1z E4£ A ( building information modeling, BIM )
AL ARG AT, BRI A T A BIM 4 T
WA E M T, LABMEEMAIE, WAMRH
TEERARIAEEWEIN TR, £ EWT.
T R A DL R i TR G AT A A A R LAy I 52
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Bl R, ZRLALAT AN ERE, BAANELH
FREETUNEGHFERERLEWNHOEA,
“HAAEBFEATAMEHERL” T8
FFRATEF, BOEF N EEEHERXUKLNME
MWK 221F0k222, ¥E., £EUREEELH
HRANAEMALRAL, ELFATELTHE
WAL E . INEFI = H O E, W15 mE A
WAMEME AR, £ %My G E
B RE, thtn, BITFEBEFEAEN “T 407
WZCEAR IR, SHEZRLRERBHLE S,
ERERFETEBAEREAL,; EHEARERE
RAZEERA, AR SR A A Ao T

%l FERANERES TR E| 2k o BB %,
R B R S i B kR TR o E R AL
MAKRF, LRBEIAFERRANE, TEAZH
A R A, F MR T ST AT
A K Ao ] By 40 o B R o R R R, B R A
T 2EHEAERNTE, EXERNEAETER
. RERBEBETWCEM, B LT, £ 4
AAEHFEETAMEGHRERAR” TR LG,
FEBRFAEEREEEME, I FoExFL
Myt A0 AR B R, BN EEE KK EEM
HWE A ERE, BReEMThE), RAXE
fEEAERXEEA —RmetE (F22.1) .

x221 “BAMEHFELEANNCSHERS IEARREFZOEFNEE~HER

Fs Ex RNFE  RFFEH /% W3R WEIBURELS 1%  SFIHE 5K
1 Ll 356 73.71 1715 59.86 4.82
2 ES 68 14.08 747 26.07 10.99
3 1% 24 4.97 196 6.84 8.17
4 # 13 2.69 28 0.98 2.15
5 Z: 4 0.83 34 1.19 8.50
6 WA T 4 0.83 21 0.73 5.25
7 PN 2 0.41 9 0.31 4.50
8 E 2 0.41 1 0.03 0.50
9 [ 1 0.21 78 2.72 78.00
10 fngk 1 0.21 17 0.59 17.00

x222 "BRANEHFFEANUNSHERSR” ITERFARRBETZOEFNNEZHIE

Fs i3 NHE  RFFELH /% W5 I5UR WEISURELE 1%  SFHHEI5UR
1 T I1F A 23 4.76 274 9.56 11.91
2 i RN 22 4.55 305 10.65 13.86
3 HAAE AR K F 17 3.52 89 3.11 5.24
4 E R W A RAF 15 3.11 22 0.77 1.47
5 FARIVAF 11 2.28 196 6.84 17.82
6 BLREARE 11 228 69 2.41 6.27
7 FEE TR ERIARAA 8 1.66 94 3.28 11.75
8 J 2R A IR A 8 1.66 22 0.77 2.75
9 BT AF 8 1.66 21 0.73 2.62
10 Bl Ffr# L ALE A= (IBM) 6 1.24 40 1.40 6.67
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BAAERFZETANEFTER AR EIN
IHENFEE, T EMEMN R BERAZ —, ST
AR FEE TG G E R R A 0 EEA
. EALEA. oEEL. TEERMA. B
ARERETMAR, ETWATE, Hat, 7T
RAEHZOCRETE, BEAE, TR, BEF
AERREENGRAEERETNHSELE,
FlEf SR LT R 4EBEARKE, £ENAEFR
MAFWER, EHFETE, BF HHLES HFER
HREe. EMEANEZERT HWAR, ek, L7
T B oA BT TR, T A AR
B ANEEBHEEEALAR. EITEFTE, 24
A FHATURE I EE T WA gk 72 & A
5 ERGES, RARFEE RGN ITE L.
s, BB SG T E 6GEFmE ARG FLE, LT
M ER A LR O IR LRk A, PR A BT AR AL SRR
EETELNTR, HAERTEE, ThHE, £
€. BETARNAZRLEN, HuceLa %
i, BBE-—MATLEFHERFEX, FLE,
EE S v

B 222 H KK 5~10 & “HAAMEFE &
MUEHERR” TRETRAMBNARERE %, RIE
K 18 /N 5] Markets & Markets 2019 4E & A7 09 4 &,

'11@.

B 221

HFEAETHHEMN2019Eh38ILETKAZE
2025 F B 358 (£ 0, B A FH & T
5 ERARENBFEER RN, EEAKEE
R, P, WA, FHEETEABSE, FANE
BN E AT 2 A B R, flin: K@
FH oW RHE BT R, AR, &

BHITHE, RAEREEHMIEF L X R, WTHR
e Rt fotr B, B8 T, WL
BRMRAMNE LSRG F,; FREARS T RE R
mHA . EFT A, FREEREE. RETN
Mg, T Z2EFEE5RF, TEBFR
M, KRE. Bty Ty e,
DEEAF AT ERE, AW R
Ko WA FEEWMAMKEET. RELEHR
BRI

222 &AL XIE

M 1947 5 — R R R & T 46, & Ao
BAMAHMIMES THESHF, RAGERHLNEE
£r, MELLH P RERRE, AMIXAEENTE
KA MR S, X & K L B B 3 R R EURR A0 3 ik
NRHEBEK, AT, £EERRR, EaiE
T W 2 A 3 B W B T By € R T AR O T Y

‘Wmm
&

JIESN

BAMEHFELEAUNSHERR” TRARMEEEEREDNSIENE
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ZRT5

IBER

B 222

R#l. T2, MEEREEERRE, ANREA
ARFEACEHESEREFHRMA, RIS
Fhromgem FH RS, FIAF EREBRREE LN
LE, RAGERNGHELE, FHEEELRNST
AR, HTHEFHE, REMKT B ELRKFA
FERE R AL F L, Y EET R T, Al
FICLER MR R E L, TR FiE, FF
O RANMETF NI IL TS, SHAHE. &
ERE. BAEE, RAKRNBENEF,
HHERCFHEER PRRAEFTE. LER
fehr, AR, £HEF10FFERAFAR
fopEY RERH/TN T2 — EF, F EERKE
LB EREFRERTRE, mELER, ®
Megbo e TR AR E A A B, BR KA B
R BEEL AR AARF ZERMITITZ, Mk
THamtks, EERRT. RE. hEfRK
FERHBEKL, BB EH AR, HokHE
A, MAHET LA RF R BN AR
R R G RO R TR AR ok
FREARIT. FIESERBA, BREEHELAL
FAE., BT EME. KENRA, BRAKF L
BaAEmITAE, R ALFERERARA. TEW
Fa. mEHEOLW E R B (optoelectronic integrated
circuit, OEIC) ¥ bl 5 CMOS I % 3%, 148 &
R FmMITZFa, TUEAAAEREE
P, BARERA. BERE. 5T ERNGE, &
LHLE TR FER, LR RET £, &
Bl 52 % By b O IR BR A Ot T Bk A v 0 O AU
B A ST REGNT R EEMAE, I,

2022

BAFE

BAFE IR

“BAMERFEETUNSHEERS” TRFRMONRREL

2027 2032

HUEILR A

ARG E AT, A LI/ B A Fo (R o 48 L B 45 b
FREFaAb AR AT BRI R B, bt
B b, AR ZRKEARBA T EI S KK IHATI
Baeh, EHHEE LIALANBERNRA . £
BRATE, i E R AR LAATH N FAER,
RARFEER, BRHE, TAELNA (WE3
BRE) B EEh R fo L,

Lar, EARME. LEFE. LITxX. K
FEHCEARM, B2, fF EEELFERARD
RERTT F o FEMOR Y R AR, RE T HAN
BEART, % DU b IR AR 1R B ik KOt B
WA LREREEE S ER—ABA, fF
k&, AMIAKCREE, M8, BHEWNELANAL
FTRYAEHEALEAR, NEMEEL L -_RE
(light emitting diode, LED) , #1 PN % % &, 4
B — 4% B — 3 21K ( metal-isolator-semiconductor,
MIS) ZHy &6, HAFESE RN, BlHRFENE
EEREH R, M LB REN, BAKREH
tE. EEHOLES, RUUEIW#REG, HxL
IR G M-VEOLB ML T A — W £,
Frol, EERAF ERRARAN, TLRETEER
MABEEHERIB LR GRS HERA
o A2, bbb bR 0 Ob b 7% &K
EHKh#., KF G, AHEXERRHREF X
JERT

- Vik$ 22 BAasaw Rk &,
WM AR, B4R (GaAs) | B4 (InP)
EFTHAETFRBLBECEBA., FRNII-Vik
HBEERAREGNETHE, BESAANERR
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BLTLFFA FI-VikE 2 EYOLE 5 EMH
S —AeE R E LR B AT A, RIEGIRH
T ZHRAINA EREE T — BRI 8
R BB ZELIRERR CHA RS
FEaBl, WHEEKERRE®E) LR EK
(B &R A KAR, b IE &£ K ) 4 a3 Y
M-Vikmpmtas NslstaEE, BAERT
LR, PlimEd R EREA, ANMTHI-V
WA RSN IE B A R EE T M (BCB) # By 35 4 #
ERAREREREYE F L, dI-VEMHE£H
T TR AR RN T, TR
FEEREEXATEAWREER, BETLRA
e, BULARANENER, BAERALE
FAM-VEMBETHEEETZE SRR TR
AT EF, JREERERNA LR, #OAAE
HSH ERREAARAEFWARBRT %, LR
FANETL - ViR AR B AR A by B £ 2R -V &
MR G EE T E SRR, X IE. KA
B ks ety e, RERSM-VEOLE W &AM
Medk. fréashkla, 724K P AR KA IR X [
AL T R S ko B A X T R AE %
Glb, RA®ERKEKEAREBH AR R S E
-V kAR, 88 4% & B0 IR | R AR % 8k 1 3 A R
Reg®om. SReEREEML, £ ERT ER

FEWNRBREBY EHEATIERASHANET .
REERE, EAABELTFEREFHAH T HE
RBA, ZHMEEXLFRANEELRE T @, HAl
B4 (InP) . & fb# (Si,N,) . 4% # (InGaAs)
ENPEELE FNERBR AL ERAFEZAH
W, s, BAREFHE, KELFD, K F
iy 4 & M 2 B By SiN-on-Si F &, AT Si &%
T 1100nm 3% K B % K F 0 A LW s [, & AR/
VR, E&. £ WEH . HRETHEEAHNMLA

“ERFERE IBRFALAMEFEANEE
FHER,AHELNLE 223, #EH, £EMH K
AP =L, Hp, PENEFAAFERITE KA,
BEE_4XEWN=F%, Rl P EEER K%+
¥ b & ROGIRATR T N e KR, AR
R, WE, LR T, BEHEEALN
BIRAEKREH S, BN THRI AR REE
W=Zpz—, RREFEERCGEA T EBLERS
TR, EERAEFE (H223), 2EHENE
A ERBEARECRARSNER, S8HE. %
EmlEAFTEHEEREEEE, RIANEBRERF LS
IR T He B A A, BOR PR 37T LRI E A
EHA M EENA ST T, S A %
FEREZ, XA EMZIR T FEFE B, KB
EHEERT BOHREUZA, BEEH, £EH

*223 ‘SRR ITREFREFZOENNEEFHER
Fs ExR AFE RFEHH /% W5 I5UR WEIBRELB 1%  SEEHE ISR
1 FE 565 67.91 724 46.77 1.28
2 ES 165 19.83 602 38.89 3.65
3 H A 31 3.73 67 433 2.16
4 B 20 2.40 14 0.90 0.70
5 fed 7 0.84 45 2.91 6.43
6 sk 7 0.84 21 1.36 3.00
7 S 5 0.60 34 2.20 6.80
8 B 5 0.60 19 1.23 3.80
9 o 5 0.60 0 0.00 0.00
10 BAF T 3 0.36 6 0.39 2.00
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i & KO F # % BT ( AIM Photonics ) . 3 45 /R
AMELERE, ALSAHmATELTI L, B
A WEE B T S B R e AR AR
Bldm, 2016 4, FA&FRAF AR T & - LA
HERREKR” B, ZAT InPHLHEL SiFE
Mach-Zehnder F # L #9 3 & ik, 523 100 Gbps
WRBFHEZY, KERNFANRRMELELESL
B LR EIEAEER R R E RN AR T/, F
E 7 A fn = kT R E A ZER S %N,
BAERTAE, TEHEMAKRGHETFOAR
TN E (CUMEC) | # B A & fh i 7 #F % 7
(IMECAS ) #o F ¥ #%# A& T W # % % ( SITRI)

WELFaEAS w4, #lin CUMEC &£T
BETZFEEATRHREFLTIOLE, KHKHEE
i B 1520~1 580 nm, T % kT 10 dBm, % % /)
F 100 kHz, E &AM E» | HERE. KAMK
FrE, AETHTRNNELFL, HEMET L
WEHER, RERN ., CAERTEARS Z WK
Rars. Botlrm, e ks, k¥, b
BRERFE, PERFRF FERARELME R
FREMER. IHBBEEACAEFTEMT AEW
BT (%k224)

B R BRI T — ey KR AR
i (E224)

ARF T

223 ‘“ERRER TERARMEFEERENSIENLE
x224 "SR EXE IRFRRGHFROEFNEE~HTIGE
Fs 4 AFE  AFFEHHE 1% WER  WEIRELE /% OSSR
1 Inphi 7 7] 26 3.12 50 3.23 1.92
2 TRAMEREE KR ERAE 23 2.76 20 1.29 0.87
3 Hi UL A 14 1.68 21 1.36 1.50
4 o E B2 B T R BT 13 1.56 27 1.74 2.08
5 PR kAl A E (IBM) 13 1.56 26 1.68 2.00
6 ZEBE 12 1.44 5 0.32 0.42
7 oE A F 11 1.32 21 1.36 1.91
8 e A 9 1.08 57 3.68 6.33
9 R POE A A A R A F 9 1.08 43 2.78 478
10 LA KE 7 0.84 28 1.81 4.00
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%—, ZHBERA#EA RS, ZHIM-V
me, e, —R B, REed. RRHE,
B EM R ERERE ENER T ZHA
FrA, Btz Lk, s, Faih, Kk
BERE RN EQERBORMITY, XTT
WM A, BET A i B AR B IR E B R
Bl —-AGE B, SR ERITER /ot bt
(II-V . LiNbO, %) B&&ERLZEFE,

¥, R ERESZRKAENETFE
R, FRA KT LS ER Y £ (optical parametric
oscillator, OPO) # #7¥ F FOLIR, B G ZH
HAE AR A R RO, R BRI KE
TR ke, 1R B SR BOR R DL LI
Mg KEH, AXTERNEFHESE Ao
M # PE AT B R T2

¥, AR+ R0haiEgra s EamEsak
KM B AR K, ZIANEGF R, AfrE.,
R 4B S AR AR o R & R AR A B I S
RNEF, HBRIYFAE & 50 A Ak fod, RAEH
BAKSE HART W EOLL, #0500 B AT & 00 4R
B MG, AT LA R T8 LUK A0 & B
WA AL R FE A RE 2 B THRED, FER
KAERNESERMIINHER, EAERL D
M. 2FEMZA (GPS) . KREMM, A FL
ERA LA ZEMA . B R AR D& T
F| 140 Hz o0 F & AN RO % . M E N 12 nm
W EF RO

FWM, EFAWLE. EF A (quantum dot,

ZR7E 2022
RIBEI

iRt

SEREMLEE

B 224

BAFZ

QD) WHEH A ELTET RN LELA
FHW R M ERGEERR. i, KREE
T KR B AR B R 7 R T AR R
WA ET RIEAREANT, HME £ K GaAs 4T
o EAREERT, LIBNA EROLE. b,
ERCETERAFHA EHERETRLE RS T
KEdRETA. 2NB e ZERRES%
SEIL, REKMET WA EARET KA RERY
FRFHMBeERAF LETURNFR. BAl&
WHEFREALTHHELTETRRAANEEL
AmTaEFR, FUFEZRAGM-VERKTAK,

Fb & mOLIRE — AN AL B R R R HOLE
*o HUWBOLFLRRMTER A, hFEfm A
B, AREBEARALTEREARBENHS
SO FTUHERNBOLE L, AR ABMERAT
B, MR ALAEER, xTELER L DA
REALEHRK, F LTS ETFRETHE, £
LT 8 RS — L, LR A
LRI B ERA AL AR ZE 5
AT FES BT aN, LIMETHEEL
49 49 4 A 0 BE T Bk

FESEREER —NMRAGFZER. AT %
R bt FE RN, FEHLE., LEN
BLEERBETHATH LEBRKRR A EEESR
HERGEFWEY, LAZREW T EERARNE
R, RRSNE, #80., Be%F 5B ERTAR
FFREKULI AR, e, LRI 2T &
Koo BET, WRAR EEAOCLFERRNE F T

2027

HipER

HAEIL R

MBI EF=REA

“EEpA EXRT TR REIENAR R
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SRERBMREEF 10°RIU BER, KEANRE
Zlppb (10°) BH, MFoTFRAENS THH
M 43k 2| pg/mm’ B, ERT RAH B
TSR AT UTEEREFN. TANETF &,
SEREHX LA, FETAEE. T HEAHIEKA
ALy BANAG RN, Wi, EXRBEMN
B, B4+ @ L% F 8 Tanaka %17 —Ff L F 5
EEAHELTFRANE R, RAGKEEREER
FH M-V ik A8 8 R L 3k 2 (semiconductor
optical amplifier, SOA) % &% SOl #t & £, 5%
53 X, 1 SOL K 5 — A2 A AR A B RO 2 .

223 ZREEMAMNEMBKA

EREMEZ RTE, BT HEEEREEN
RSz —, hELAER, FERATE
AREFENAWREIA, HER, FRAEER, £
AL, HLEBA BSh BB EELFANA, UAK
Ko6GRAFEMEREMEARE EFER, 4
WRah T X — PR PR K

oW B AR R R £ E N A T L E & 4% 3
B, FIRERETE A &M AL AL 3 A Ao
Bk, AT, AREATRAEAEREEL
Z.CMERKEMR, ERELEPERR, EFER
MBE R A LR R MF R F, Z&H%
B IR P B R R B AT R L 1P AL AR K DA R By

HR™EER, AX—FET, —R¥itHEA
e AR M o R B LT R AR B E R B IR
B, Bk, EMEFRLE, HALRE (1
METEEE, EXRREFL. BREALERE)
WM ARGETNESENEE, AN¥RHEE
BING o3 AL A AR b, A xroh A dEALEE /M
MERRTAREELDERL, REEHEEMLY
EMBRB AR, SHTERRREEETER;
EXRBFERE, MR FTERUSEZRAFKE
EREmTRERLTHEMEE, FERFTER
BT EERE, WHEFIEEAREFEMTIAN
HE—BRH e R T &, EE R EN
A5 M o AR VAT A AR TR

WEK, ERRERX, AR THLE, BT,
15 40 32 25 3% & Fr UK By &R O LB B LA 4R
BT HE B, KK R ST AR (i Ay R N BE A
15 R LI B R E B AR € L6y [F] B 3L 68 4% 2L ER
HEE;, AR THERBSET ST RENELNK
RAZNEMAGRMET THE; MEGLERRS
WA R T AL R B 4 A T DA 3 T R R T LR
By 5 Lo

“LERBEBmANMTAREAR” HECERE
EEHE R k225 F %226, F
UES, PERQOEAAFEHLE —, Sk
73.6%, EL# I A Bk 55.01%, B+ EAE

#225 “SREBMENEMBEA IEFAZIEPZOENNEEHER
Fs Ex NHFE NFFEH (% 55K WEISTURLEH 1%  SFIIWBI5UR
1 # 669 73.60 2060 55.01 3.08
2 = 97 10.67 1 046 27.93 10.78
3 L= 39 4.29 121 3.23 3.10
4 & 30 3.30 178 475 5.93
5 H A 23 2.53 72 1.92 3.13
6 2 6 0.66 124 3.31 20.67
7 PPN 6 0.66 31 0.83 5.17
8 % 5 0.55 0.24 1.80
9 I 5 0.55 4 0.11 0.80
10 7 4 0.44 37 0.99 9.25
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ViR : ERSBY Tk

RGBT, AR ERMATFEHLWT
gt d, FENME 4 %, P FEE-IRR
ARAE b A% — O, X8R P B A
X —GURM G FER . B, L&A= B =
FEPETE. ARELHRN A UKER . K.
BHEEAFAR, GOETEAEARENEA. B
HERFNA P RBER AE225 3T UE
i, ROKERZEFEE. TEIEZETF
et XL & B B 2 (8] A2 3K — U B 3
ARIF & EAEX 45T,

IRFARMGHEESE L WE 226 Fir, TE4
GUT AT

(1) EALIHE

1) ZXWEN, ME SG Z KK & 0 F #
WA, ERRRAATHEAEAEEZE S HFEF LN
Ao A, ZkEaEm5t 4T EERRKAE,
RN ENSSTRETEEL EM, BARERE., &
i, 2 17 A Ay Bk R 4 R IR IR

2) KT EAREA, BT AT #5065
R, ETFRBENEMAERREEKTHREL

KK S50, “ZRGEEmAMNEMELAR BNA, A, 43K TIHEN B &R E L AR
£226 “SEEERENEMEAR" IERFAIEFZOERNEZZENGE
FS GIEA| NFHE  AF=EHHI /%  #315UR WEIURELH /% IS ISR
1 W E A RN 17 1.87 79 2.11 4.65
2 RN 7 0.77 46 1.23 6.57
3 5 RLHR A 7 0.77 19 0.51 2.71
4 PRAFENF 7 0.77 3 0.08 0.43
5 Fos N 6 0.66 59 1.58 9.83
6 E R e AL#E A F (IBM) 6 0.66 54 1.44 9.00
7 AR R FTEAE 6 0.66 29 0.77 4.83
8 HL A 6 0.66 17 0.45 2.83
9 AL T K 6 0.66 11 0.29 1.83
10 BARERA A 6 0.66 6 0.16 1.00
B
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|
/ IESR
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/
/
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@
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B 225 “SREERSHEMEAR" ITEFLXIIGFEEREBNESIEMNE
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BEAR, PGB ELATMENRINEXEE
1 A o

(2) BfREA

BAR KA EA 2K B AR IR T £ S F E A
AL, 5B, MEASFEATRNEEH
WRERE, RFETEELE, REEXENEHE
A&, #RREEAFRERR KRS RENRE &

ZRTE

EAXH
EfL

AIEE W mmmsmst
[ 7N
s W ke

e ikt

2.2.6

FEEERN LT, RERS~10F K, AEEML
HEEAER ., LBAFRATREL R,

(3) "EAHAR

MENE S HE R RIS R EH T
WRA, ARERIE (WEA. KTH) WEM
FlAA 2 AT LS R Uk, XRE
A AR, KRR NN E

2027 2032

HAEILRI A
bkt Az
MRLEL A

Bkt R A

‘ZREERENEMRA” TIRFRINENARIEL

WG IREHAA =

HiZERA:
H K Fol oM
B B (EERSFIT)

F—H: z2Mh 2RX FXW XES
Z % BE®S BAM KIE
BITH: BEAS TXR BREE L B
REH RO KEH

B XX KA KEE KER
P Fnl RNT

AL HRA (TR G F T, i1 * AFREEA):
F—H: K AL K BT M e
Fom oM O HER W R ALK
ZFhE Mo X K KRN *IARE
HEH R R

I OKELE EKXE

FITWH: Mg E-KrKR W B
WR ' B OF N R X A
X fFrxIEE LER OEER N
mAY WO oI B F O ERA
THHE X F EZR W OH O =E
EEE wERECK A OB B REe®
BT
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1 IR
1.1 Top 12 TEMRAIBLAESHE

I, VB4 5 AR TR A H15FE 8 Top
12 TRHF LA W ZS R XFR L 1L Ak
112, HH, “BhixmEloafels” &
—RERETESELHRERFR” “GE®E
Wb/ R EEA fr hF L AHKIEN
HEEE” RETHRELZETR; Hbarib & d
L REHETR. HELZEERNAE, BHWIA
KA, HF 3 ARG TT 150 %, HHF,
“HECF R T E A R F e IR IR
okt /e BEEEL WIS TR E K E IR
FERmmEE (k1.1.2) .

(1) BmHaEPHEtTR

A AXHSRIRE KGR NE & IF AL
Bk, FTEAERRREGE LR, HHR2AFEK

111 KL, AeSHHEIRE®E Top 12 TEMARENE

R “WB” BEREIT, THERESNEAAKS
P ) 3 sb RWEHR Ao R f R % T B A kR A A
W A, TERERLERFETAERER
W, TEATWE MO EAE B BT R E R
W, ANWRERSRE, #AERAREE, #REH
ey Rp e RN ik L HNFR, Bar, &
31 A B B £ B Y K 4 # % % #2 (superconducting
magnetic energy storage, SMES) . #8354 f = "&
— B AR AR A, REEA A
SRR RAE T EE, LB, FRMEEEHTA
Mk EFMET, AL BEFERmE. 7
# SMES XA MARBAHMKIEL FHE, &
ZHFWRBHARERARKA T ZXRE N
JTRR . ETEEASH W SMES W LLEAT T
20 K (—253.15 °C) MU LB X, #14 RGHETH
KM e AR, #1F SMES t A ZH KR
Kk BT R RATH AR R, F&RARE.
MR H B TR, FHEWNEST SMES ¥

Fs TEHFEE BB E WEBUR  RISESIIUR TR
1 B A AR AR 92 5972 64.91 2017.7
2 KB WP AR AR 31 1416 45.68 2018.4
3 8 1457 3 T O ML R VB A 4R 110 17 290 157.18 2018.3
4 Co, HERAmbt i Atk 8K 93 8 349 89.77 2017.3
5 F-REREXESD N EE R ERAR 144 23395 162.47 2017.5
6 S IRIR Bk / B AR R A A 111 23 781 214.24 2018.6
7 T KB B EEE 61 4748 77.84 2018.4
8 B Je AR 3 5 A TR A A R SR A LB 51 2176 42.67 2017.5
9 % U o JE A AR B A S G L 81 7997 98.73 2017.5
10 B AL HLN 2K A AR A A A B AR A 3 TS B9 B R 97 10 186 105.01 2017.5
11 W g AR AR M R R 25 763 30.52 2017.7
12 KRN Y S R A & 94 7831 83.31 2017.7
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F1.1.2 HI. AESHEIEWE Top 12 TEMRENGHRODICIEFE T

527 TRERRENG 2016 2017 2018 2019 2020 2021
1 [ERER Ak R o 17 28 23 16 7 1
2 FEMBH P FRBEATR 5 6 4 8 5 3
3 18 A1 ) 3 T VR L R A A 14 20 24 29 20 3
4 CO, HEMm Mk Ak B 31 24 21 12 5 0
5 F-REREFED AR ERAR 39 40 36 21 6 2
6 SRR IR B0k / AR R E A 1 16 29 50 14 1
7 WET L ABFEN G EIHE 6 6 19 17 12 1
8 G 7 W3 1 A TR bR 5L B0 HE LR 5 14 16 7 8 5 1
9 % Y W PE AT AR Y A S 5 A 22 18 23 13 4 1
10 B AR\ 2K A AR 4k o B HA A A HE T Y B R 27 25 21 16 5 3
11 T e A R AR A R R 6 4 9 4 2 0
12 KELFWAE EEMBAN & 20 28 18 20 6 2

AREH 10 MI JH SERAGITHE, R EAAHBT
WA, RS REEA R ERERE, AkF
FRIUTER: RAZSHBET I LG THR
WAk . MG matkal; A HHEGRL TN
HEHENHE; REFEREARFHIAHNRAXRES
A, ZAHELFHEEANHENH S, VL
AR B A A B AR R

(2) e E P HREREARFR

B O R 2 — % P % 4K (Dlast furnace-basic
oxygen furnace, BF-BOF) i 2 T 7 a2, ZIR
WKEFWEERA ., 8P HRKTF2REF ER
P RIEMERBENAP, HREREN §EAN
Rk TR 66%. TE A IR AR HE BN H Ak
FREEET, REARE TP NEERBER
BARNEREERKS U HEAHRNEET M,
B A4 4k 4> Ik B COURSESO £ 3% J& ¥ 45 #F 4
BEFARATLFEEAANEPHREAARE., PEE
RNk EAARAR (LTFEAR “FEEZR" )W
BARBEA B HATRE, WEMITREKE MK
BRSO, LHBENK R, HHAEN
FHAE, TREMRREFRABEARERFS AR
Wat, Bar, BEASMNARRREEEFEUT

JIAFE: FFRFARKEF T LR REM,
Fradfvtg KR, BEE . PTUEAMIR / 9k,
mEREL. BRKES. 2RESRNEXCEEL
MR AFR, BT TR fk sk 2R 2 e &
HEGEMER; REARLE S, wiEKk. A
Ji 5 # % (carbon capture, utilization and storage,
CCUS) FIBHEA, FREFHARLA. BF
BA, AAEFTARAEAABRRBHR, ZHAUE
KA, HEFTPHELRER A MK CCUS &
AHR, LIE W kT E R HE

(3) 1845 3 T 78 M AL AR VE A 37

EALRE G AR P AL A 2 K R T RN E
BT, HERAFEZR A MFEL, HEHEK
R EN, EEATE, BERTSWRFEIFEN
T A R R RN R B T7 o AR LA T DUA 3K
AR A b2, (2B ATE AT R A FE—
EREWNE BB ANE, EI RS R
R EMEALE, TSI T A RO B B R R
¥ BRG] R T E LR B R R
FTEEVEUT AT E: W& R B IF 5
o 7 3 T £ A R R VR R s R R RORE 3T AR T RRE A R
FEFEHEEFEALANRTRLEEN; AAE4A%
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BB B AR dhoh, TR EEEREMSE M
fL R A fe e, 1B B LS 2 X1 S5 F Botn B0 70 A 5
BE, LIHEMHI; EREFEL, NEERM
M A0 5 1 R R ML, e R R 4 K
PG

(4) CO, HEABMRAELHIE

B CO, 2 B R B & 5 R <4 oy 3t
HXRBBOR, H KR EAFNEIAME EERT
Mo SEEBKECO, »EHML, BaExlaL
BRER. SHERAD. ERT LA TR
R, MARMEE, BMREEREIARELTNE
B R AR B B R AR RO R . O 1 B BT
REZEFTUTINTE. O HHkELEEL
&R o RNFE S FEAM B 28 R [ e A 2K &
B LA L ERENHREER, AT
BRI B CO, 2 B A K, #H T4 6 RE
ZERESEM, flEdEmEE. B8 RETMHCO,
DEE, Q Rl EBEARMHE, AAHE
#E#—FRAHBELZL, REFAERSEE, T
A HAE A AF S R F T E A BB CO,
SEE, @ BHRBEAHRIT, BRRALAGL
RME N IRE FRASMERATH, TFRIKKRZE
A, RE M. SRR SR A R A
AR, @4 TENAGREFRAAET T, R
EXETHIRFRHEELR, RARLREL &
ARG LZHEMERHAE, BRAFREGR., TR
AABRBERARERT LR EREMERA,

(5) #— K5 &% E 2 ) 42 b ERAF R

M BTRRAFAT R LR, TTRFES
B o E. KFa. A3 i &
TR AT Aty sb SR 2648 o A2 42 W 3 IEAR A B

it E

AR

=23

~~

JE, BA R EAR AR R IR B e b
BE, REHRERRD A RMMERER, HTH
REGWRERE, FARAAEGAEWERM
#o BE, T—RAVEAERFARTEEFTTH
WEHRE, R-T (REGERE ., RERRE)
MEREESHEMAEERMB L. X TERE
HREMH, FALEZTEBREARRBEREM
REWHE LR, RIFERENBLEE S BITR
R ATHER=THH, BEYRITERBR, £
WaEE. sEfkt (£&) FHEAFE, RATE
SLERMB (BREERTHFTO08) WILAE
fERARE N, FTEEEEM, WFERANE
MEFTHELRNE, BLTERSR, FREMALCO,
H0,) . REEE. REMEZ R EWEF &,
Ml e ARBHATE S BELREY, RIEF
hAEfKFam, AR LRFENER, TFH#
FA R AR R ARG AR AR
A, F, @ THAEERMBEERALEEED
ATERABRSERREEFON LR, AFZINA
WL SR S R B B A AR L

(6) e Ry / A2 5 K E A/

/e T AR A R — AR R T A
REHALREGKEANGZETZ, REEHY HO
N, RAEARK LT REEZNARA, BEAT
it B E WM ERIA R, RS
JR AR IR R BB G F o B LA
AR T, TUBUE N, BAHPEIRE L,
SAABMFETANEREK, BAEENHF
BXfEZHME 4, BTN, TEARS W
B EHWEAR S, EAN, EEAAKE R
B A B A, XRAHMBRE T HAKE, 4
AR EEE P A REEMARGAMLEE, Rt
N, A A R R, FTH o T2 By X AR,
HIF N=N#&, H$ERTEM). BEWFHRT M
KRR (wREEH, KT I EMLES
W), ATRAL R AR BEE, R
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EWMETRENHREARR, EEL/BAFEA
By 3 AR A AL IE R 9 A T SR R AR LK R £ R
B, R EAENAE, FEEUTFEHTE
ZWH R, VAE— 2 AR/ g b e B R AT
FEBESRREREAA N EE R T EE
B, EALFEEMEE; ARG FLL BN
B AR B R R ALRAETF B, DA e 52 BR R
Bt AR A I AR R R A TR A E L R
Bl R B AR A RN B AT A Rt R, #
Fr R R

(7) hFETh AKFEW Y EHhE

W BEARMERT, LI LGS
B KBS ELAT, HFABEEOREEEZE
Gt T e 52 Ak R HE Fr 4R F B A 5 B R A
BE, HBOAETH T LA FEEF £ ARE
HATEHE. BHT, MEERmPEHHET XA
Wy RER ALK, (P EHE2025) HHE, E
BERLEITVREERAENCIALALENE
B, AT Tk KBRS R AL, BT A H
% BRFHNFIVABEFIZELARE S,
B FHAEHEEATIVELRRT AN A
Wk, BEFRBRAMAG - XBEHA, —F @
FEFRFMBRERGEE, AT ZREN
B S S ASAEHIATEA, TREE A E RN,
HTHE RS, WERER L WNE; &
—FH, FEHCHORNIER R L RER
MAEFBERABEA T, FAHATHBEELEEHK
WA, RAZAI VW AKEE FHE, T
RUOWH MR K E E A,

(8) & e Aot i AL PRI 0 bR 52 304 BB

EHWER R, MERIN. REEEFE
ReMHERIIE S, TR R E T A
FINBAE AT AN, AR KA & — MR
KPR o — R PR TS 55 B R AU I AR A 5K
“RAFEEREFHINX BHOEIE, RELR
FRIT R BB ERIT SR AR EERA, Ei

S 3t A R B AR BRI HEAT 52 I A B AR A A AL
WA %, BT, S RFn R E F AR
WEMEHMHET R EZRENARIRTERS
HXE, BHFEANHREEEFTUT AT .
O MHmdFEREAAT G RN, £EHEETF,
TERAMELEME . BB, BESAESE
o TP 4R R ] R B AR AL 4R G AR T R A A
AT, ERTHEY, TEZHANE —E,
REBHTF FREMAARM I LW HHALR
EMELSRGEAHTHR. ARABLETEL
EMHRALENEL B mRERREITHE.
BENLCESHEENELIE, QA FHFTTH
MEEEEERRN, TEAFRBREETAELE X
MHEFRBENEERTHAMX R, BAME. W
REB, GHULEE. AHHEEHBEMX N HE
EBEREUHHE, UWRHEXBENILES HFEEN
B, QMHBNERAENKNE, TEALE
BEERETEEIIFME, Al ZXFAHALAT
B, mERERSH, RS AEEL HEEHR
TR T R ret, WEMXBKEFET
BEES, @ RKE. B"ag. 5 ETHEE
BRSWEANE, Adm A BB REITE S
RAFFm AT AR TR ENTMA, HrX
WEAHTHHETHNFTRSYENME, HAEXH
AR R IT T A

(9) % %M EABMB MR E N A

L AR R — A B A R LA AR B AR
T EHT TR HBEATEAENRE S
MR, R RAMB TR & oA E
WG M RAT R AR A%, EROATEM
B EEAAHAT . XMHAATEAEMAMH
LI, AL mERe REEE, SEEH
JE W A DLRCAE KA AR R T A ST R A B A 4
W Zh ek, fnrE B3R o A B A AR e Al |5 AT
EMEIARET N E HE, S EEEREA A
WEMBRN, THEIRATHERE. FERE.
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WA, B, SAMEAEMENTRR
EENRAMNH R ELEMPERNBSER. &
M%i%#&ﬁ@%\i%%%%%ﬁﬁﬂ(%%
BWER) T, KRB - FLNARBEAEL % FE
W, TEFEME AR SRR, X
TH R K, REHFE, AME, GHEN
AR AR, IR ES L LA AR R
A Fa AR o
(10) # A AN K & Pt pHE 2 & &
E T R
A E TR AR AT A Ay S b
AN E R ERNERME 2T NE LR,
HAEZ, SHBHENENE, EREENTLME
AnAE ey Hah b, F 20 B AR AR R 4R
TR&BE. TRIBANERE (HE¥, ﬁ%
o EHE) , ReFRALSRENARBE,
NKE., EERL B, ANERETECTFHASR
HEE., BHERMHFERIANAFE, ERKRLE
YA A E R, BRI . BABATA
NAR B fE EgE FSALABE £ EAREERE
B, REMEAM L ERE MO ERER, £4
ERELEFTRITNHFEEDH L T ESEG
EERN, BEL, £atkf St
(11) g ar TR R ot i
EHREFHITREEE T, fkEE. dFEIR
MY, BEITREEEMBEEAREXREE,
WEkE R TSN R BEEMMR, TR
RATHEFETE. BFERREEUREREES, &
HFIRANEEMN KT BFEITAES. M
AR, MR ERN, BEERES (B
WEH, BARMA., BERREHKR) ARE, BT
WEAEWNE AR, B TR RS R E
KABEHHE, BRE. myE. mh&tLc2E, U
R o m I An gy \BEM AL, M A& R R A 3 o
REWRELE, BABRMEERE, AERT.
& o AR 3 AR PR 4 % K B IE] AL, 690 MPa LA E 47 A

JA A

MAEEEE, it 60 CXUTHRENSGHE, X
REHBEFERAMBEASFEHRNEL, KEREE
KR#ZEHAHE: OFABEE. BIENEET
e AW, ENRETIREKRFAEREKTE0ERE
g A, @ #FA MR AR M mE” &, BIK
Ni, Mo % HE A& TLEWH M, #EKKREEM
WA EHFFetEERALL2HENTER; @ F
RARJE R o T 640, 70k B R R R
MIERMERITIER EKRERBFHERR;, @ RE
AT R R, WAL R E RN K &,
(12) x4 BT 8 EMBAH &
KA BRETERBUE S B XK w82 B0
%u,w%ﬁ?ﬁ bR, BT REEEGHAT L,
FRARBERER Y, FRBUSE I8 #0R E 0
ﬁ%%éﬁ%%ﬁﬁﬂo%%éﬁgﬁﬁﬁﬁﬁi
%, HUEHAESERREZRA, EfE2EREK
MSATE. T “BEEE . MABELBNN
JH AR X AEAE DL ppm (10°°) 4 Fi 00 & 464 8 %
fo &4y o, EHF AT A" &GS
HR A o E%?%%k?é%@é%:ﬁ/ﬁﬁ%
B, BE. BKRE., RAHGE) 38, xELEA
AW RER “BHEEMR ,&&E#ﬁMEﬂm
ppm & TG & fi A 4 #OR A, Bl W ppm 4 A
EWMEe RN, dFRN “REM-#%
BHRE" M, RAEFNEERENEERRF,
THEAXBLENGHREFUREENLH., XE4
B aWZ OB EECRE: XELETRMA M
BB S MY E £, m%ﬁ“i&ﬁkﬁﬁA
BHNFE, WRxELBAMEREBIT NG
HE

1.2 Top 3 TIEMRBIAEAMHIE
1.2.1 BB S RIPE

RIHEREEENE— SRR EERT®A
WO BRI R DB R IR Y A T



o WRES: (T, B Sl Tk

Sk, JLFEAT RIS, B Ex
FEE, Tk 500~2 000 Wkg, HA W HE XA
I~10 MW, fEsE & Ew (97% A E) , M E
Be(pus) . B ARERNEZE, TEXR
THREM IR EAT ARG K AT, B
A, BE&SLFAMNEE SMES BB RS EE
#1, 5 MgB,. Bi % (Bi-2223 #1 Bi-2212) . YBCO
(SRR ) %, MBI HE T 40 FHEE,
E #T UL Bi £ &% # 50 YBCO % BSR4 h R &
SR SR EET N LB, TR
B T, i, AREEELGE, HERRK
HFAARARNARRE, £E. REAEARFE

R X AR 4 FF R T A BB HE R A R S8 B L TR
BNTREWANI A, BAET RENGF R AR,
KR AR ARk, AR RA
SR G & R BRI R 5 K A K AL A R
AT o

WERK, “BHREHEFHEAHTRL TR
FRAMGHZ R X EEFHEREHAM AT
£ 121 0K 122, BORXEFEZFHERF, #
ERES —, HOibX 4l 5, bk 44.57%, it
BmTXE. ®E. BAZER, BORXEEH
MAgd, PEHNZRLES —, B AFmESH
BARFRZ, EZEREANAME G EEFLL2H T

®1.21 ‘SUHRBSHEEMHAR TEARAIEFZOISNEZ~HER

Fs Ex OB EL B3I /% WX RIS IR MR
1 + E 41 44.57 2828 68.98 2017.7
2 ES 18 19.57 1848 102.67 2017.8
3 B 13 14.13 539 41.46 2017.8
4 * 10 10.87 647 64.70 2017.3
5 H A 8 8.70 617 77.12 2017.2
6 HAF T 6 6.52 430 71.67 2018.7
7 1% 4 435 201 50.25 2018.8
8 B R 4 4.35 156 39.00 2017.8
9 *E 4 4.35 151 37.75 2018.2
10 e 3 3.26 180 60.00 2018.3
F£1.22 “SHEEBESEEMEIAR TEARIEPZOICXNEE=EHIE
Fs 3 BIe X E B3ZELA /% IR RIS R YRR
1 HE A 9 9.78 549 61.00 2017.4
2 Bk 8 8.70 449 56.12 2017.1
3 b B AF 7 7.61 350 50.00 2018.3
4 ek F 6 6.52 390 65.00 2017.3
5 Ik 6 6.52 170 28.33 2018.0
6 RNAZF 5 5.43 474 94.80 2017.6
7 LELRF 4 435 432 108.00 2018.5
8 bR T A 4 435 275 68.75 2019.0
9 I 4 435 231 57.75 2019.0
10 W E LA IR 4 435 192 48.00 2017.8
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H1214H 122, YES£ENEERS, PE -
*E, 2EH- B ROAZWAEE, N2 EEE%
AEZFABENES, wrERER ST AE,
EHBFEAFERAKNFZE A, Bx 123
M, HERCWXENZ4WERIHEFE.
EERHE, Ha4, FE KT Z QW T % F
44.21%, VLU F EFH A E N R o S RFE
VETESS A A AN & b bR A
WA, AP ERFER. FAKE. FERFESE (X
124) .
BeHEERAf AR LB, B
AR E R, B RETHERE, &T

BiEmAEMHREREEE, FEREARSE, B
I & i A 5 SMES i ok R A 10 MJ Z il 52 A L]
M. FAWEEFAETE: O & iRE T4 LA
FEARROT AT, RIFWRS FhsFRE
M @ HEMMH SN ZEL S NESEREK
SR ok AT P BE B S B LR A — R 4R A E
@ BHEBIFAMNKEH &AL LKA, HE
FTRARCHFR, BmT 824 ERNER
By @ Hum A SRR NELRLERR, B
AT AOR AR AR LR D, R TR — A
BB R e Bk, ROR 0b R K M AR MgB,.
Bi % f1 YBCO #t #H6y #h & b 4] & B KW B, & F

KiXAZE

e BT R

EREIRE
BHAZE

ENEEE SR AR F

1.21  “BlseRSEEMEAR” ITEARIEEE 122 ‘“BHsERSHEEMEIAR” ITEARAEEE
ERENSIEMLE HABERIEVERIZS
®1.23 ‘Bl StEsErEfR” TRARNEFES e XNEE~HER
Fs E=xR MBS I3 8L HES B S /% s |
1 # 2453 4421 2019.9
2 =B 873 15.73 2019.6
3 wE 515 9.28 2020.0
4 ¥ 298 5.37 2019.7
5 & 267 4.81 2019.9
6 R AA T 251 4.52 2020.0
7 H A 220 3.96 2019.7
8 b= 206 3.71 2020.0
9 7 8 166 2.99 2020.1
10 JIE N 152 2.74 2019.8
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X8 A 12 2 SMES AW & B, bk b &
MRI. ik, #ARBRET. R TR BEE
KR &E WP H R EZ A BRI, BV T LA
WHEILE: OMgB, Bi 2B E &M EEHK/
LBLSEEGRHHBUERERN T %, RUAESR
B thm ERAERA; @ YBCO KWk ELEM
TUERRFAR, RAFEEFEHFHEGEFFTHE
M @ BEAFHLRIALAFR, LAM
B, “BHGHEIEEABAR TRAR
RB W KRB % LA 1.2.3,

1.22 FBERBESFPGHRBEARMR
B ES AR AR RN TRETAE, K

YRR Fn ik A, e R T H4 T B A4k R R
%, NBENWRT WRALZR RS E4%. ARE
W R Bk R 2 3T 200 S8 KR, BOR AR B,
EFRARMK, REMESEFNEE &, £
EEMRALETFENO% U E, FEMENHR
ER ANk EFERMHEE, NkFHEREY R
W+ KRR THEME S M, 2021
EFPELTELRE 86910 t, BPHMFEEN
41 10%.

B W MRk T % A0 4k R 2 R AR R A 6 R O
FWAFS, BRWHSTEN AR ERES 54
AR R B 7%, Gk AR 4 66%
W B HEBOR B B P sk AR, 7 4 BRAR AR HE R AR

*1.24 “SHEESHEEMRAR TEMARINEPES O XNEE= LG
Fs s HES B8 5 e LA 1% B35 k=S
1 o E A 318 27.94 2019.6
2 EMRAE 116 10.19 2019.8
3 AR F 112 9.84 2019.7
4 A ¥ 100 8.79 2019.4
5 REKF 90 791 2020.2
6 B R AF 89 7.82 2019.7
7 HHE T A 64 5.62 2019.5
8 FRHEEAERERE 63 5.54 2019.0
9 WA F 63 5.54 2020.1
10 FE A A ¥ 62 5.45 2019.6

2020

RIABSHRHEEE

EEXRZORA  EREXEROREA

MgB,FIBi RS HHHIPITH A
YBCOR B Sl &£ A
BIRESHE R EEREA
2 485 R LT SRR FA RS
1.2.3 “SHaLBESMERETRI

2030

TR i BE R S BE T BB (L A =68 7

A BE ST B R B L At 7 FA 45

FREF=REN

MgB,#ABi R B S &1 £ 7= 4E 7
YBCOKRE SR AL
BIRBSHREMELGE

T BER AR TR LR A AR R

i
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Hfgk PR T, SAHPEANFZEREL
BRYEMARFNG IV AN EERE, Y4
BEEAN A AR T R R R R B AR A
i e S D o s N o - 2 L
WEERA T H, HARFGES D EAFEHED =
E 5% H B9 COURSES0 438 B A4 T H , it X4
2030 4 52 HL 5 — B E W AR R H] 4k B R SR b,
72050 EELAGH AL ALEFGF P L K, &
B # A& mF A F 2019 £ & T B PR A AR
W, ERARREE L, UWED Z A ER
o E R 2020 SE AL HIE )\ — R4k 0 TR B 1R &
WRELF TS, FREEAHEABPREAFR,

HAEEHE AT EAE /PN T LA =K%,
2016 £k, “HEMBE P EEE AT R
TR REIEAZ QI X F E = E R A 45
W& 125 %k 1.2.6, EEERENA G EKEEF
WAR WA 1245 125, EIEOH X EE
Pl E R BB LR 1.2.7 frk 1.2.8. Z4AH
BB XEEFHERM B4 25 0P E. BXHE
T, REMEEH, 4, FEFHZCBX AN
41.94%, BENETHME R, TRE LA E
EzHatEks, EMEXZEAWFRT S ZH
e, HEBORXFEARSHEREFE, #H3
W0 8 SCH Bl 3 B 44.66%. 3 B DL 5| A% 0 i X

*1.25 “ZEEESIPGEXEARR ITEAREFZOEXNEEFLHER

Fs Ex BIIE X B3ZELHI /% WS 3R RIS IR SRR
1 # 13 41.94 483 37.15 2019.0
2 Ok 5 16.13 230 46.00 2017.8
3 3 4 12.90 186 46.50 2018.8
4 % 3 9.68 118 39.33 2017.3
5 gk 2 6.45 203 101.50 2017.5
6 & pnhr 2 6.45 124 62.00 2016.0
7 P45 T L4 2 6.45 81 40.50 2021.0
8 = 2 6.45 78 39.00 2020.5
9 2 2 6.45 73 36.50 2019.5
10 A A 2 6.45 65 32.50 2019.0

*1.26 “BREEERSIPGESERARR TEARIEFZOIICXXHNEE= LG

Fs i3 e E B3ZEBHI /% W5 I5UR RIS ISR SRR
1 DRTEK¥ 3 9.68 156 52.00 2016.3
2 BARKF 3 9.68 118 39.33 2017.3
3 wAE A F 2 6.45 77 38.50 2019.0
4 RS A F 2 6.45 77 38.50 2018.5
5 WA K 2 6.45 69 34.50 2019.5
6 EH i K F 2 6.45 65 32.50 2019.0
7 PPN 2 6.45 64 32.00 2019.5
8 RERPRBETAIT 1 3.23 158 158.00 2016.0
9 mAERELFRIK 1 3.23 158 158.00 2016.0
10 2 A F 1 3.23 95 95.00 2016.0
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WL

ORATL

A F I

W RLA
EBBHEKRE

k?ﬂﬁk%

EX PN
\, C

Q il K2
‘ BR b RASTAR

4 i b
‘ BMERASTRE
; P Rk

wE DRTAY
E1.24 ‘“SEEESPGEREARHRR TEARANEE E1.25 ‘“KEEKSPVGEKEAHRR TERRENEE
ZEREIESIEME ENIIENEIEMLE
*1.27 “ZEEESIPESRRARR TEARINEFES e HNEEFHER
Fs Ex HES B EL FES 1% 3ZEL Bl 1% ShES |
1 H 523 44.66 2020.2
2 e 99 8.45 2020.1
3 = 76 6.49 2019.9
4 = 76 6.49 2020.4
5 A A 75 6.40 2020.2
6 gt 58 4.95 2019.9
7 & 56 4.78 2020.0
8 mE R 55 4.70 2020.5
9 B 55 4.70 2020.6
10 EF iR 50 4.27 2020.4
*1.28 “SEMEESIPFEERARR" TREMRALAFIES SN EE~ R
Fs i3 FES B EL B85 1% LB 1% F195EE |F
1 A A F 74 21.14 2020.3
2 AL A ¥ 56 16.00 2020.2
3 ERKF 37 10.57 2020.8
4 o E A B 34 9.71 2019.8
5 Il K 24 6.86 2020.0
6 R A% 24 6.86 2020.2
7 FEHBEART NEFFEETFAF 22 6.29 2021.0
8 THEIT WA 20 5.71 2019.8
9 PN 20 5.71 2020.2
10 S 3PN 20 5.71 2021.0
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ol 8.45% HAES —fr, EE., £E. BAF LW
Ha T AZ 0B B 2] 6.49% . 6.49% 71 6.40%.
CRRE AR AN o & G iy A ANS (o & Sk -
VO o B 2 xR A AL T AR AL, AR
A0 30 ARFF B KR R B, T B X
FHERLZHE RN EIERAREAE, EIZL®
X PR E] 21.14%; HREFRIAFE ., ERKF,
HE T #0038 S 25 A 3 10%.
AERBYHHBATEEEERE ., BRTE
LGP HRURBEANTE S, FHOZERNEF LR
TR, BN R ARG A i DR BRI | Bk o o
EREWNkEk., EREFRE A% . BRFR
BHRAICR, ETTLN KK, BPEETEEX
FTENBRKIY ., WEMIT K G ERRE P H%T
A, ZwREMRREEE, HEHGEN T AHE,
RAEFMKKRG I FRBAE TR RO E, 4
MARKRGFERB B EEBEARARET O EECHE
BEFBREMA . IERERAFMBREARBE S
W, TEAXBEARACE: O XATRKKERT

LA R A, PR AT T F A Mtk A U AR B AR
FHESEEMEAEKR, Q FEEHABTRNE. B4
WO WP TUR R BN/ Wik S R E Rkt
MEARFR, #—FBREBPREIRREE; O F
&R | R AR L PR R AR
EPHA, AA%EARAA/AKRBHAR, LA
UARER; @ EGVRMEELAHT, TEFGW
KEFATR, #t—FEKGPHERFa; G MU
BRI EIRAT A A, TTREFPER%K AR
ARBERLAR; © FEBVHRALIRER
Ak CCUS AR . “HE M E P A K%
HR” TAEFTIEHEERS LA 1.2.6,

1.2.3 EAFIREE S SFEERR

i A6 R S T [ AR R BT 7 AL B B R R 3R R AR LA
®I, AT ERMANGEEERTFNERD,
XA A R B AL B 2 T E R R N H A & R R AR
WL TERERMER, E—-HUK, #EAANE
WEFRETERBTRERBAG T BT, FH

ERFE 2022 2035 2050

PREGIIERL, PIASER | PIRSERE, SrUnes. £ |
B R BER. A E SR SR A S T B, CCUSERAIZNA, SOBHE |
R, STEURBE30% ~40% SR BB /

BEABRIL REKXREALAE. EARETEHSEMERE R T Z R
BRRRA BRARA \
BIRRGRIAEN 250 °C BIFRGRIAEN 350 °C /
EERERA EERERA \
AR LR F 500 kg/t B PR LR F470 kg/t /
REEM TR \
B RERA BIRRERA \
BR— AR08 I b B R ARE30E I b /
\
ARG 2 TR AL )

TR SRR/ R TR SRR A

H30% 100%&E A, H#70%

BB SRR A B E SR
BRERERES. RASMES BRI S S A R B

BIPESEEES A ABRCCUSTERA

1.2.6

‘BEMBREIFGKRAAR TIRARIIENARIEL
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FERWAN . WATHE. MEALSFE
RONIR B BT IRON, B fn (T 8 R R A S AL
| 3 T VB LR T 5% FLAE bR B R M
AAEER N AR T4 A L &M A
NREAWR . 2T BETE R TREZH LR,
HEZEFTEMMANBIEM. ATMAERL
FORL &M T, AU R W o E AL R 2 B R B R
RGO R R LR AN SRE, LT
HAFHEE. Fib, #AFREE AR SRR
WHARBATE & ERMENF B, HahHRF .
B o VR 45 SRR A T B R R U AL
Mo BETHEAANLEEMM R G A B R MITE T
VA K, A B M HE AL R BT R R

BEL.EHNERMIE, R R . & AR
WA FE R AR R A S
AL & 8 B A B AR 1 R R A SUR R VE AL
s, AR EAEERE AT USSR KT
T VR AL B R R VA 5

AR, “BAAERTEEMCEEERA
SR IE FAZI XH EE W E R R Rk
129 1% 1.2.10, H£#, RO XWEEFHER
B,OPEERARSE, XA 86.36%, nE
TEEMEAAL; FERFREU22BEZLHRX
GEEEFENME —. FEZE XA A
B NE 127 foE 128, st TEXZ A
1, PEfEENAGEXRRRS, MRAFTHE

#£1.29 “BUHEEEEALEEDR TEARIIEPZOICXNEELEER

EFsS ExR BB 183 /% W5 I5UR RIS IR I HARE
1 + & 95 86.36 15316 161.22 2018.3
2 *E 20 18.18 3818 190.90 2017.8
3 WA A T 12 10.91 1815 151.25 2018.2
4 H A& 7 6.36 1924 274.86 2018.0
5 fEE 4 3.64 504 126.00 2017.5
6 B 3 2.73 562 187.33 2018.7
7 VE PN 2 1.82 833 416.50 2018.0
8 bhL A 2 1.82 215 107.50 2019.5
9 W 2 1.82 136 68.00 2016.5
10 e 2 1.82 133 66.50 2017.5

*1.210 “BUREREEEVSEEER TERARANEFROIEXNEE= LG

Fs A e 183Xl /% WS 3R RIS R SRR
1 CERER 2 22 20.00 4064 184.73 2017.9
2 B E A A 6 5.45 2076 346.00 2017.7
3 REKF 6 5.45 1592 265.33 2018.3
4 A 6 5.45 618 103.00 2018.8
5 HAEKF 5 455 1777 355.40 2018.0
6 RAXFHEAF 5 4.55 1293 258.60 2018.6
7 ML AF 5 4.55 632 126.40 2019.2
8 FMrERLRE 5 4.55 570 114.00 2017.6
9 L EKRF 5 4.55 545 109.00 2019.2
10 W% REAF 4 3.64 1117 279.25 2018.0
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ek z o 3t FHAM 8 61, BRI AT E
MEAFZENEERNEE. MBI ERL
k&, PEBIZCHXHELE - (K 1.211),
B A 67.12%, W EFH S RAAE N ET
Kt PENAF, BIZCBXFHESHEF
ERFR, & 3432%, HAZFEREAFMX
BEAE (£1212) .

BB AN AE, KA R T E AL R R
HFRMAR, —FEXRTRALERMERKA
fn% REMW T ENERE, BIEHRT mP R
fo. MR AHIEE LA FRE L AR, R ZER
] B BE L A R RAT AR, RFAFHEE. RROFAR
FEUARETTHARLNKRNBEMA, th@FE

mEX
HKF T

Q) vemnn
®..

ESE]

HE et

B1.27 “EURREEECASEDRT TRRARNG
FEEREIEIERNE

BTrEERMAHTHEAANKRTEEETLE R, BT
HREMBERLLARRNAER Y, ST EME
A RAEMA, RN RFHEMRE, BAT
W, &AM ENERR A AR EEEAA,
PP EN R R, LI AR N R R
HREEY, TREFERSFAFECLRMERA, #
Bh % REAEN 7 F a8 T AR BB %
T 78 AL A E R AL, WHLE T F
REFEMLTEN I, &E, BUARTEEML
BREEMAFEEEALER ML EFOELA R T
%, RHEEALEBEMAREEREE, A
R E WAL EN R TR R A5 KR B &
WA 1.2.9,

RiXFHERF

PEREKZ

1.2.8
FENENEIERE

“EACRIREE A B SR TI2RanG

F1.211  “EUREEEEUSSENR TEARIEPIES e XNEE~HER
Fs ESER 5 122 ME &L 185 1S 3L /% i95Es |1
1 F 11 566 67.12 2020.0
2 E3E 1495 8.68 2019.7
3 HAF T 736 427 2020.0
4 & 704 4.09 2020.0
5 B 626 3.63 2020.1
6 H & 414 2.40 2019.9
7 & 383 222 2020.1
8 H I 376 2.18 2019.8
9 7 & 335 1.94 2020.1
10 LEN 305 1.77 2020.1
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| BT A+ £ R %

#1212 “BUFIEEEECSBELGR TREARAIEFIES e FEE~ Bl
Fs i3 HES B EL FES 1S3 EE Bl 1% bS5
1 FEFF 1710 34.32 2020.0
2 B E BB K F 473 9.49 2019.9
3 REKF 403 8.09 2020.0
4 A K F 383 7.69 2020.2
5 A K F 375 7.53 2019.9
6 T kE 317 6.36 2019.9
7 EMRAF 284 5.70 2020.0
8 WL A 281 5.64 2019.8
9 FHHEAF 261 5.24 2020.0
10 I T A¥ 248 4.98 2019.7
2022 2027 2032
4 \ | R R ‘>| ARSRREHF >
B#R

— | B R AR AR EE A >| TR AR >

( ) | FEAEN BFAR L RIREE LA >

ERRELTERXRREA >

BAR >

)

| e —

DT REAEHA. B >

-
"

JRFRE: BT L35 Rz F bR 38 35 R >
BFRE: BT HERAATHE >
15— R >| AR E R R E >

1.2.9

2 IBRFEuE

2.1 Top 10 TEFXBIBXREE

I, V54 5 A T 42455 4 5F # 4% 2| 8y Top
10 TARFRBENE 211, BT 56 IEfEEH
R RBHEARTFL — B G4 98" WEEHAL,

“EHIRIEE A SBERR TRARIONRRIRL

5 CZMET AR B ATR OB AR A R IE P AL I
RRW, BFT “I—RELETHFIBSHA
TR n “ZUBTHEUXRBHERAREA" .
2022 FNBEIF R AT, BOEAEENTFEE
RERHKEY, LEE “KBatEri5ENNE
SH R M —REURETHFRSHA
FFR” M kEERR (£212) .
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F2.1.1 &I, aE5SMHE IR Top 10 TREAFRRNG

Fs TREFERE NFE SIRE SEIHE S 15 IR FFE
1 Wim R R ERELEM R G A 308 631 2.05 2019.4
2 REGRFENT & B BA 553 939 1.70 2019.0
3 RATBh 7 v By A AR T A R BOR 942 2188 232 2019.4
4 & 3 HR £ 6, T R An B A A 888 930 1.05 2019.0
5 W, R R R AR 2 A R 428 534 1.25 2019.1
6 Wb i 5 FoB 2 S hl g2 905 574 0.63 2019.4
7 Wk FAE CO, B 1 B0 A A A 388 486 1.25 2018.8
8 SR ERERRITRE MA 138 289 2.09 2018.8
9 H—REMETHHEMB G HATR 613 882 1.44 2019.5
10 e o A K B - R KO R 1015 5234 5.16 2018.7
*x21.2 @I, A5 TIREMEME Top 10 TRFARIEZOENZREATE
Fs TEFRAELE 2016 2017 2018 2019 2020 2021
1 Win IR E IR R R AN R G B A 15 25 50 58 67 93
2 ARG RHENT FFl A 59 78 80 88 105 143
3 SRAL B 7 v B AR AR T A AR R 50 69 136 184 243 260
4 & FF MR 4% 6, B R B A 72 111 176 168 150 211
5 W, R R AR b 2 AR R 44 63 54 54 86 127
6 Fafr iy FH g S dEade 50 80 146 112 208 309
7 Wk CO, B 1R A A 3 A 47 60 73 45 60 103
8 EH#BREXRBRERNTLE A 13 24 20 29 20 32
9 F—REUEBTHFMBEGHAT L 43 61 58 90 126 235
10 Z M B K B A BOR B A 135 157 161 188 180 194

(1) W5 a iR MR EE 6 M
K5 B

MR EEL M EEA%E, REFERE
IR A R S UM, EARE IR, AL
Wik, mERE MR, FHEAHENLSEMN
A BT AR, MR T EME, ZEFAANE
ATFHmE R 1 — e IR 0 37 B 48 4
HATR, ZEHREEGERE. HXEHEEE
EEAMBWF R T 21 2, 4% 20 £
KR, AR EMBEEMTH . ERTFNTEMA
B Ak AL AR B R BOR TR S 07 H A BUE T KR

PR, ENREM KRB FHBEEREFHNTRE
BLF W Bo L3 SR8 A A A =t ) o ARAR 2R 97 A
BEREEEL M ARE T HONER, £#
— 3 WO AT RHE AT O By b b, T A R AR A
HRH AEAEGREERXE M BFETEA,
BRI AR E IR (>2500°C) | HE RS, KT
EAMAMNEGREEEE NN, KEEAHG
BRNEGREEARERLE M, URMHRAE
BREEEEEMHABENTELARAREEELR
. M E A R AT R AW R R Ak
¥, BHEETREEEE S A HEMEERK
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LEREEAHEMFTRES,

(2) ABERHENTT & i flEHA

HAT) Few Em AR EZE B LA,
HERA, ATHRERURAKREEELR, A
KERm, 2nBhtsEs, HEFEREES
RE, BAKKALFRRE., £ HEMEHR
e, HEK, MEAHE. ATHE. 56
BEFH-—RELERNEE, BT Fil
MRF MR EREN wMFIRERHEER, #
oK B DU AR AAAT I R RIS AR B
BT REEA, RAKMT) mhRY, HEK
o b 5% 8 T HF B KR Ak B AT A B R OE IR
Ao UHT, BT Rl SRRy masE:
ARMHEWEZRAMNGEHEI; ZFHLHR
Br AR A BN fn G AEECR s TEHORE T o 20
BHEGRLEA; 2 NBEREERR; KL
AR L W FEIRBEBEA

(3) RAzh 7w iy m A £ A F R

A A RAT R KR, EETRERRE
P T R TR IR AR B ] AR R N B
Kt BEFNRMEMAR, R 5E, BRES
e cRANEE. FRNERELT LN
K. FEE. TRE, BREMK, LELZATHA
Y B CRUR ISR R Y N E R AN
SR, AR ERL, KEN “EE" 5
B G CRERET RS AR IR A M P A A
A, ZAERETREMAR, FTHFEEH
FEEREENEL, SR IRKRELLSHEH
AHERE O FEAAREHELER L, FERE
HARMAHFRUAA RS BRE, EEAFRAT
M B 7 R BRIk, AT R
FHAL, R KRB A3 ) o 09 AR A AR ey
REANKFEEMIEROH . AR R B
BFeREINTH. AEKE: HE, WHRER
Al 2 D Rl R S A= 7
AR H A RERE R Hk, FETREBEH T

WOMERE, KA KRB FI A XA, ZIHE
RMMREREAE; KE, WRERAF bR TLL
M B & FI R A2 R AV Tk, FFRET AHHE
Had By RBEEELETE.

(4) J& 7 %R 5@ B A A

MER, FHEEEREFHHRAELE, 23H
HEEMERBANK, ACKEFFLH41t
T E AN EEFEESR T IEET, 858
o R E A BNE AR B Sk AT R I B )l
AL EERFEHEXELA, BAr, R EERFHF
BHWAE T EEERER, HESEK, ks
HRT D REMA B AR B EFY, BEE
SR ZRTRE, BRI A 2ERZKRTE, £
HEAEFEN TR ABREAR, BEZRE,
KRifl, HAEHERBEREFESHRBER . #F
MK, R ERERA, TUET WA R
o KK, EFEHERBEANLEETERETU
TIAF @ AR 20 B HLAR BT e R
BLPET WA EOR & 5 v I A A o B0 1A v 2
M YRR 18 oL 2 EDROR R s A TR R R FR 2R
EE 2 ARERORRE; AR DA E I i 4
6 R A B R

(5) B A AA N 6 R FAR

MAEHRLEEREANTIHEN, LR
EREARKETHAERFEAGRENL T 05
FWi#RE. E—LUMNER, TEEE ALK
FHY b b E A IS I 50%, 3X LK B A
BHONTHEER W AEEN, FEELNZ (GWh
) R AMAE B TR B R R PR N
RN, REHERERAANEF T LM,
Wi dh AR — A B AE AEOR, AR RALE AR
EEHEEBRSTHARRBERIRYHRZRE
AT EHVEMLRENERLERAT
WAKERIEEER, AT TR bR
KK L4 5 F R R, L # K 35 ( concentrated
solar power, CSP) ¥ B LI #1t 50 GW-h i 2 4L
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B, BHMAAET Ly Emand (FER
NaNO;-KNO; i & 3 ) A B 4 15 i o 8y 7] 2L,
HHEATEE RFI A 565 CA A4, T E#R LM
BT MM e, BHEEREA
ARREEEREEUTEANTE. O T—REA
shiE b s SR, AR T B AT R koA A B 2
A, AHAERAMBRARETRFE. EFH
EATRE (ZHTE 800 CLlt), Ghutms
HEFZGE (Bl R S WBER) &4, 7
R R EREF 55% M b, AT A KFBEAK R 3
KBRA, g ash, @ XTHEEHANE
MR fhe 2A (R E M) o FF R DS
BAIBN, GhEtemHER (XFERER
TAR) FEH#HDABEHRFRBEA, TFREERE
B (A 70%) | EE AR (S AKE Y )
HLR 3% 8 TR 19 R o B R

(6) Fanfb G RphE L igiE

MEARAERENZESRE, WHANE R
5RBGWNERERER K, HXFRRERET
FEmER, HEda, SR TRERESEIT
REABHR . GRELEFHLRRE, YT, £E .
FEE, RMNEHRB TS ENESFHERREAR,
REAREEER GRS ESEHEIRIT RN
A, FEAAA, B, B AW, 5
k, PEMEAHEHESF EAREALE, K
NFERKaERERENGERIREARTR, &£
BT R E & ppm RAi Al N TR S
ErHdBgR MR ITEESEF R BEATL LR
/Y —EHE, EMEEHEIRAERE. KT
MR EF R, RRBELERS B hE S
BB FAFNA - FBFENTREFNTF, &
EXRAERREHTFEL2RE, 240K T
LR RRERN; BT EFLEELHENA

El
B ooy m R R, R4 SEIUNE R B T Ak
FEmEEERA, EEA, FR R E L E R

S5RMGEEH SRR RAENA

(7) WAz CO, [ I 18 7R A H A

WK T LA BREEKRS, BEMNBEE
CO, = 1, ERH DA CO, Al HikE, RiE
HHE K 2021 £, F E 4R 4 Tk CO, #1812 t,
A EAEBHEREN 16%, B, HRLERR
Wk Tk CO, EHFI A AT BB ANIT &, &
F#k - IR FEE . HEkK, FPEEFH
HRRIF LA RAE CO, K IEAF A& A F @&
ETHREAH, £ CO, KFEMATHPHER. &
WHNEXBIZBEATR T BRET EEHE,
KT “ITkRA—CO, Hk— ¥4 # — CO
BRAR REFE, BHEE - BERRTAE
B R, AR AR CO, B W E 3 A F 8K & kK
BEEREAUT=A7m: O KEKX, B
CO, B H A, JF&FE AW T I ESHHm CO,
Bl B AR F A, #E— 8 1K CO, B R &Y 8 IR
HEMEA, FHRET CO, HKHKE; @ Wikt
CO, IR FI F H A, H& CO, 1F 4 % IR o &8 AL /-
JRAE B B E A4k A2 WA, KA CO, &R
e AR TR E TS, AT FNE
%, EEHE. mPHRKE; @ WEKRE Co, %
FHME A EHLA, ERRETLEK + CO, i
AT I R AT, FFR W — o TEC V%% —
R BOC & BB K .

(8) G xMELEANFTLRSE LA

W S R AR R AL R AL KRB AL A, R
BREREKGWNI o, HEMATKRSY, FECHEHR
W, KEEM. FHEW. HHA. BoraEsse.
thah . #H4e%, HURAR. &, 2. %, ¥,
FhE, RMBEEN RS, FAREBSFRG &
HKBEGR, GEXBRARTMEA, EXRkEEX
B o ST AR AR LR BT B UK 57 M R e R T I B
M, RO FREBRMAE D, URRZE 8
KH%s, TEEIT, MEE HRZ BB AN RE
K&, J A% AR R B R T T EX,
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RREHRG KRB REANTRENRA EEE AT
maFE: OB GEMAHITR, A AR 4.
BRAMBHERAR LI LS, @ %5 FANANH15
WLFI B R, BLFEAZ 5 R AR E B Ay A L A 5
Tooh G bk G BEARAE GE bk oy X B R R 4
@ AWMU L2ERAR, BHFL2ITMNH
Ao ., EHEF EE,

(9) T—REUEE FHBAEGHAT L

TR, FRETEACR A E AR WEE
KRBT W, FHEFHBEERBESZH A7 LERE
WEENY, EMETHFAHEEEL/NT 100
um, A THENFHIAME, BHEE .
it & i F AR FM R, AT FNLER
AFEBREE. VREFFNR, BEE-AHHARE
FWER, HAl, FUEETHBEEEXRA “BFE”
#AE. TR THEAELTZH & 100~200
um B H R s B EBE R REZE 70 pm LT
AR, x5k, FUHLTHBHHAEEALRE
FHEELCFEUTEAFE: O© F#A84, BLF
K—REA LY, &7 30~70 um B F M4 3% 5,
RBERAFZUEHFRE, WELFHEETFX;
Q@ wmiEf, ERFEFBREKEMALE, RTELH
BENDAGEARAHHRE, UFERAR, ™
FTHRMATFEER; @ ARTH, Ty AFK
BARFBR T, Uil R FMER AR, &y Al
IDHREARAEHLGHARTER; @ FEL,
B KBDHOEME . A ET L EH T %, HH
HmHERELLRE,

(10) ZFE 27 & 1ok Hl &SR XM A

F—REEHANRELRAENFELET W
DRBHRHETREE, g9, TiIr&Ed . ART
HER, MERER. FRBFNR. HiEEH R
WMEMD RBHAEZ. b, wWHREETRA
BRFREAETHE, RANKKETHAREN L
R&EF, YHMETTLFEHBEARAFEHLRE, K
& 2 7~ (liquid crystal display, LCD) . A #lL& X

Z# % (organic light-emitting diode, OLED ) 7% ,
& F & (quantum dot, QD ) 7~ . & =1 % ( light
emitting diode, LED ) % 7~. ® F4{ (E-paper) &
A =4 (3D) B, ¥t ® R (laser display ) % .
WHATHEBREEMREFHERETR, R BT,
Wk R K =M% (micro-LED) £77. AT 1%
BAF—RETHEAHKREK, ETF UK
A, EHErEFEERREREHE, BRI,
ZRETRHNAEFR, THREXBMNHME
P B AR R, EI R A B R B WA
BB A FEM R BB P R EA AL
BWNARERRE, FULRFBHHEERL T, @M
REW G Eatal b, SEREREMER
W EH—F KGR e, XFAAREHIEY R
B REAFAERN A,

2.2 Top 3 TEEFABIBE=fEE

221 WMIFMEBSEREHMEEESESMRNE
5MH

20247, Bl EHEAREFHEFZRELS
GRE4L, RithFlEEgREELE 44 0HE
Ao M, IX—HF 5 7 103 B K N Ak Bk RE K 3L
LM EGREMHIRGTRAE, EEW
HAARY MR EGREELEEHRIFET ) ZH
Ko PEXTHBRBELE A FHRRELH
T 2007—2008 £, ZEEFT EE TR FITEZEM
BARWERZ — mTHEREEELE 4B
FTHAZEHENTER. HRE. WAL, R
M S RE, B R R A MW AR, AR
BT R AR SRR, BALYER T (&)
BiR. N - BARANOR RAIRE B, KR
K R & s AL A i A v 2 AT A IS A P
MBXEFETTHRNER, B CE RN ERE
smAt R, BR Mo A2 N R M E

X THERMEREAMHNHAREESR
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FAEMBHHETZL, ATRITS R AFRA LR
AL HF %, % & Ultramet /N 8 5F & B KN FE 5 4
BREEEE SR AL TERAEMMC, &5
X F Z MR % (reactive melt infiltration, RMI) T
YR & T B M A CHUZi(HNC . CHZr(HN)-SiC %
B R R A A AR R, T B A R
RELAMBMREZLZAARE (RERES
£ 2399 °C) , MRbRE NEREE T, S E A
RMI 7k #l &M s R MERLE M FESE /R
WHG. ARTE2BEATFEMA, PEM*2K LiE
HBAARIINHAFAARTRT ETHER - BRE
B 4 B A O T RS AR R R S T B
B REEMNRLE, TAESH®. KaREs
M EEE MR,
XTHBREEEESHHETRNRA 7@,
W T2 R AR £ B R R T A AL 2 AT B
S, WRAABNREE, Eif X REEEH
o BAAAEAKA R 8 FAME T 2011 5
TR T S A 4 B R L IR P R LB A AR B KU
I, T 2013 4 x5 iR 1 K & A o AR A 1
HATT ARG, EXxLELERE. PEEL SR
MEEEGGMHAARNARL TR, EUTH TR
AR T IR 9 AR IR A 5 i 2k Ak 4 E AL

weg et b, AERERAAGREEEL MK
BMRMBHATT ZRAFEMIIE, FF R
RS AR R R, R LR EIREE
G o AR BAR K & BOR T i R B AR SR BRI
PR FR, WhrEE P EAA IR 3SR
TEARH., REXE, TEELASRMEEL &
OB/ M R R BOR B R R W B
AR, TSRO S TR TR AR A B AR B R
AFTEEHHERAT, FE-—LELATRYRE
B

22150 HT WA G RS R
ZHMBIAE MA" TR AR EFHCEA
WEZFHER, TUEH, TEFHERXUT
MWERES, LR PEELALATEMHT A
hflmmm FTEMERFAR, EETEFHEXR
‘W EeE. AF222%F, PEMKBITHH
LA B AR R R R R A S
ORI BT R, DAL K R A AR R T 2R SRR
ARE, AFTREWNEA NEE HALME
WetERE, NPERFERESEAES HMEN
FHHMARAAHAE (F221) . XHNR
MaiAEsREEREER RN EE M, E
Froxd AR K BOR SEE HAE, 18 B

*221 ‘“TsEESREMEEEESSMRMERSNA" TEFARIMEFRZOEFNEE~HER
Fs Ex NHE ANFFELH 1% W55 WS EE /% SIS 15
1 +E 271 87.99 586 92.87 2.16
2 3] 16 5.19 26 4.12 1.62
3 % E 7 2.27 1 0.16 0.14
4 w2 3 0.97 2 0.32 0.67
5 wWE 3 0.97 0 0.00 0.00
6 *E 1 0.32 6 0.95 6.00
7 = 1 0.32 5 0.79 5.00
8 * 1 0.32 2 0.32 2.00
9 W 1 0.32 2 0.32 2.00
10 H A 1 0.32 1 0.16 1.00
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i
1

ViR : T, i5ESildik Like

*222 ‘“NnEERSEREMEEEESSMEMESNA" TRARMGFROEFNEE~LTE

Fs i3 AFE  AFEHH /% #5158 WEIBELE /%  FIHWEIE
1 TR 45 Pl A BB T AT 5 B 33 10.71 84 1331 2.55
2 [ | 19 6.17 19 3.01 1.00
3 EH AR R 15 4.87 53 8.40 3.53
4 A F 13 422 75 11.89 5.77
5 W RYE Tk K % 9 2.92 26 4.12 2.89
6 JSARIVAF 8 2.60 60 9.51 7.50
7 & E A B LR B A BT 8 2.60 27 4.28 3.38
8 B E AR RE E AR 8 2.60 12 1.90 1.50
9 FEZAMBREFTR LR 6 1.95 9 1.43 1.50
10 N G AR R IR A 4 1.30 17 2.69 425

WRRTLAS
‘ FRIbAS

¢ﬁk$‘

HEMZREBHRH

T Tk O

‘ hE R IR SRR S AT

‘ FEARBHEEHREAE

‘ i ‘*lili%ﬁﬁﬂﬂ?ﬁ%ﬁféﬁ

PRSI RL R TR AR

2.21

BEREEXLZAMBAUNLL RN T RYE
, EEGRKHRANAFE B & ATRRT
EMPRIABBEWNEAMNE., RASZMHIT LA
G F AT IR EEL AR RS, H
TEARGESHEINHGE ATRNERER, (B4
AR TAENA, KAFEUNTHEA: O 5k
MEXE MR ERALK . RAG; @ WiEHR
— K £ 2200~2 500 'C, DL R EEEE &0
WHERFER; @ MABRMEF ER I F, Ek,
MERAR., EAMH. A NETEEEELE 4
Hl A FHA, WA E R (>2500 C) ., FE R,

R S

jut

k

paut

FMBERF R ARAF

‘“RinARESRESBEESESMRASNA" TRFRIMOEENEENSIENE

KHTERERAWEGRERERAMH, BA
BEkihEaRERAEREZEMH, WA
AT IR R A A MR T AR R BOR E K
REZRREH W (F222)

222 RBEEHRFUT BrEFERR

BT AT RIEAE, FhEMERL,
LTRBEEEFABEKR, BEK, HEBEKR, £
BEL. AR, REHAERA, BARTY®
HERARBACEINGHE, BILSERLTE
WAHRE, RAGRT) g l, HEhts
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§§ 2025 2030 2035
ﬂﬁgﬁﬁgﬁgiii HESA L AP R A SRR S KRR SIBRA

g BEEEENBEES ESHEAEREAN  EARESRNRS

- TERA RS RE R ML PR

MR LT bl i AR R B
LN GE REIRHIRA

B ESTHEMRURE L RN ARELRE

A

BRI EMEES ARIEER. FREARKRIT.

Hl&. BESRE

BEREBREMEES SMAHERARBELNE

LZEE:

BERMAEESAMBBELIRERMRES B R LA

BEEMEES SV EIEFRE

HURGHLE SHERIRA

BitAERRRERESMR
AETRE LA

BEREERES MR TR UL R T RER A

ﬁ%ﬁmﬁﬁﬁﬁﬁﬂﬂﬁﬂéﬂﬁ;iéﬁﬁmwmismﬁﬂﬁﬂxﬂﬁu&
p ﬁE’_

EB

BRRRERE SR EREE M ITEA

BERRERS SRR EFE R RIERA

EmnEES SMREME) R R/ 5 RS A FEREA

5

BA BRIBEREESSMEEM) REE S SRE R ERA

BRI T AT E ST T A KA

222

VB THESER R, HER, MEAEE. ATH
. SGREEHF —REERANEE, EE., £E.
HASRAEZERRHT “TI 40" “HitH
ik B R BRI R R, P EE
AL Tl 7 A AR R B, £ “HER
B “H—RATHRARAR" FEAERZK
WX FT, FER AT DU A A, SRR
WHRIARAEL, EANRI . HBMNEFHEX ®
ARE, BaALEEFERXKE,

BRT, AT A b H A UR R R R B
BFEHERAUTENTE. © BRIHBEES G
WH| 5 SEF R R, AT xR AR R B AR
RN S EFI R, S HSELT RN L,
A FE TR, &AM F & M A B AL ¥ R R

“RinMEEEREMEEESSMHARSNA" TRFRIMOINRERE

EEERFREMTES R, FrRkfhd®sx
B R B T S AR L Mok T S R4 R
LR R ik BTR R R A B W A
W7 R, At BEE, &M LEH 5 it
REREEALE, @ £ %40 K 5 A2 M 2A Jn
SEMEAR: HAAEUARER AL L, K uTE
MEEREFFA, WrEh, ¥, AR LFH
AR, ETFHHFIRKR, F6F—HRE, A
A FAFE LB R R A G AN, AT R
%, BN ¥ AR LAk R, MRS R,
MATRELENRE, Ru#H, RNARLRE
B ASEBUE A @ TFBIGE T 0252 W F L
A HAEMATLTTE K BN & RER
AREAFHENE, URERERBeFFMA, £ T
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G R B R R, T R BEATRE
e, AT RERR, TR T 2ME M
R &, ERAFR/ERORARE @ %42
VAN i R DL Nl b & 2 R0 N
%, BRER Y, HRReeRheE. &E K%
B, JFRETHEROEF NG SIFEEA, #
3SR T LB 3 E DI BB AT AR 0 R
EHEERFAER, FRABERSERE. DL
AEWN T, R EER N RE THE RS
M, B ] AL R 6 IR 5 8 1 Sk e A7 % %
FTE, RAAGELRE MG NCEEE T,
BEEHARERMA L, @ RELHR, EEHH

RS AR: 4t AT s . B A%
A, TR E AL AN AL s
BAR, HEIFMIFET AT REREG RN E
BTN ok, FF R K B AR IK 5 B 2 PR b g Ak 2
REEEHR, BREBEARE - RE B %
AR A R AR E AR B A, =R A
HRERRRERETEEELE R RELH,
KRB EREAT H SRR A,
B AT B AT & & A0S A SR T AL B R AT 4R M
(%223), 2% LA ke vEFMLITRGH
RAE ., PEAEHRKAROGARLATAFAAER
b, UERFEFBAFEGFRR (£224)

*223 “KESHMEUTI SeERERA" IRARMETZOETHNEE~HER

Fs ER AFE ANFFELH 1% Tk WS 1B 1% IS 15
1 L 367 66.37 473 50.37 1.29
2 * 78 14.10 184 19.60 2.36
3 4 34 6.15 215 22.90 6.32
4 = 20 3.62 3 0.32 0.15
5 JLEPN 9 1.63 11 1.17 1.22
6 & 8 1.45 26 2.77 3.25
7 R 8 1.45 2 0.21 0.25
8 H A& 6 1.08 4 0.43 0.67
9 * 4 0.72 7 0.75 1.75
10 % 3 0.54 13 1.38 4.33

x224 “KEBESHEKT SEHERA" ITERFAARETZOEFNEZF~HIE

Fs i3 NFE RFFEHHE /% WEIE  WSIEELE /% TSI
1 & A e TR A TR A F 46 8.32 61 6.50 1.33
2 F B Al R AR AR A TR A F 42 7.59 25 2.66 0.60
3 S GRS RE R A 34 6.15 215 22.90 6.32
4 FE A AE () 23 4.16 50 5.32 2.17
5 Vi B B K F 18 3.25 41 437 228
6 WEESEEIEARAF 18 3.25 17 1.81 0.94
7 w1 [E ¥ A TR F 13 235 8 0.85 0.62
8 Phillips 66 7 1 4 [R /] 9 1.63 8 0.85 0.89
9 W% 7 oK ¥ 8 1.45 35 3.73 438
10 HHRIET K 6 1.08 19 2.02 3.17
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Efrt, 2B, EE. ZE UKD AH R
SRy EF (H223) ., £FEH, FER MK
F 5 E AT A E 2 8 ey B,
HupdatErfrit—FmiE (EH224)

W 225 iR, KESHE, BRI &4
BHEENKEZTNE MR B AR E #
W, BHEREEMESE RN, EERNER, 2
MM SEMNR L Bt R AR; Rk 10
£, FRABEAET L ARG, AT
&R Rk 3 N AN X o QU N CIR .  & il

JLESS

"®

BUEE DE ]

HE

223

PEABREALER)

DR AERARA S .
PEAMEASRAERAR .

HEAHEIRBERAT

W, ARV NRETRERRRUEA LA

223 REFHBEMEREFERNAZA
EHFRAMRUGRENEES BT —,
HE R AIRKANE S T o0 4wk & 7= B M 5
B, REFAALEEFHNS B ENE. hh 8
By 34 & 6 8~10 45, 2020 47, FE B
ZitR R B4 20 7 t, WE 20254, BEFHSY
BHMEERAEAN T Tt PEKBA THELE
DRI (BRI E >80% ) , BEZ A

|

°-
%E

EE

RESFIENT BEhiERA” TRRARIAGEEERENEIEMLE

AR HAE

'ﬁiﬁié'u‘%%‘.%.lﬁﬁﬂﬁﬂil

‘ P EER R EEERA

‘ Phillips 667 R A7
‘Ei&ﬁiﬁhk#

ERBTKRE

E 224 “RESHBUT EEHERAR" TIRARINEEENMENSIENLE
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e 5 MRS T . I5E SildR ke
ERFE 2022 2027 2032
R A
AR
( R BIR S
fEL R A >
FUT ‘ RETRERSH >
B
I B ENET RN
‘ EERBHEES >
R | SRBIDAGELEA >
’ SREMSEN >
emmE
| SRR >
| FRERELRT >
ELmA
| PRREERERS >
= J
E 225 “RESHECI CEEFHIERAN TERARINENAREES

MM ERGFAGEEEREL BN E L ZRIE,
b 1 Y F R R AR A 4T Y (R R LRI
|, REXRRELLA, NAFHEBRTLTHEL
SR E AR

BB EMER, ROEE, heF L
RAMN 4B, Lo MR % E ) AR E
ETTE. HEFAADREREK, A4Eq, AA
DENFERZTUHME, HEHARK 2. XEEK
B R RAE BN E AR RN, B AR R
BUBEAEEQNE LGS KERLFTAERA,
A B B R 2R R KRB 4 T HATA R B E K
HA, TERAERR, BT, FHIEEH
FEMK, FERAWIERNG, BFbELTREY
R, RARERE. EREERE, EYETY
BLREE. BHT, #. #%4 B0 ERE T 98%
DL B, T 4R A R AT A ER R R AR T
p-i

Kk, EHTRBGERRETHRE, H
KA RN TSV ERR T AREXLZHE, NE
BRBAE, AREELAANNE: FHNLE

TLRAR BB N ERENL NS BHRRE
. Hul, PEMZRARIEARNITRT 44
HBRE. ZUHE. BR%E. GRETTREEAN
TEEREE AR &, MR T B —ER—KEN
AP RS, BAhERE, TULEHEHE
RmAE ., REEGE ERRE, AT EEANE
W R B AR, M RMTEREAEER L,
MEAREBOE R A EF R, R R &R S HLER
BWBEAKT, ZAEHANLHEEEHWATENK
B . EHR BRI - AR AR
BAABFAEARFAREFFEFNELEFA,
RE B EREMERERTEEE, HTUE
PR GBI R A, R X
FlEAAT R XE, EEEEBRKEL AT T T
HATT 2K, AR YRE R UK E G F
FEMERTHREH, NRTERFTEL R, £
mARETRE, HAAA. Bd. GUFFEAE
( chemical oxygen demand, COD) % 7k 4t ¥ K& #
BRAFEHEEZE WEEE. S EL2BRKE.
Ko EERRGHELT; AHFERERGET &
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BB R LA R AT R R HE R L, - SR AT
A A A
F2259F MY “REF A E AW ERREE
AR R BA” TAEFRMEFHOEF G EE > H
Ex. 4, PEZLAFHELSNER, L&A
FHEEATTHEMER. E226 T4, &%
ZFERZEMAERIER, RYEEmEXAEL
o %226 FFH T ZAHZCEANEEF Y
WA Bl At 7 a, PEAk¥. FEMF
AR I RARMNEA BB EL T Al
FHE, BRNERLBET LIRS HUR T ENAE
FE B % 5 A 3 7 66 UR A R A B A R A6 18 PR AR
HRAFL TS . & £ EANAM E LKA S

IR AR B IR L BOR B B S i A A A A AR
B, BARSHA A AAEEmE S R A N
W OBORERT, 200 B a I A ey Bk
FE R, EE TR KRB T Ak A A
EHEERFRAAAZEXREE, WATANFRZL
R, FREEAA . SR ER R EAT 8y 7T
FRERE, FEH-—KEFLBZEH ERLR,
RPN Trast— R EZE2MNA (B
2.2.7): BAEE MM - RS ETR G KA
ERBHEERHRERFEFRAFAAEA; E/ A
BAHEMGEEEEAR; EReF hEA -
A -BEERBA; HEESRETEAR 2L
AR SR E BATR AR RIS

*x225 “EEAOBENEREBENBAEAR IRFAEPZOEFNEEZFHER
Fs ESEA 2FHE  SFEHH /% el WSIEELE /% IS
1 # ] 822 87.26 2028 92.69 247
2 B A 64 6.79 84 3.84 131
3 % 20 2.12 13 0.59 0.65
4 1 9 0.96 9 0.41 1.00
5 ES 8 0.85 7 0.32 0.88
6 B 5 0.53 29 1.33 5.80
7 JE PN 4 0.42 16 0.73 4.00
8 A7) 3 0.32 1 0.05 0.33
9 Pb A B 2 0.21 1 0.05 0.50
10 V= 2 0.21 0 0.00 0.00
EE|
f,%ilil. . ‘EDE
ngx

/
HE

2.2.6

. &)

'ttﬂﬁfl

“RIEENNEAEREBLEFBRA” TRRARMGEEERESIENLE
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#2.26 “REHHEEIEREBEFNBRA” TEFRBNGTROEFIEE B

=2=} s N2 NIFELLH /% WEI1EL  WEIEELE /% OS5
1 A F 55 5.84 184 8.41 3.35
2 EXEET LIRS H 31 3.29 27 1.23 0.87
3 HE A TR R T 29 3.08 102 4.66 3.52
4 A IEEFE A A IR RAE 27 2.87 74 3.38 2.74
5 JT R AL IR R 26 2.76 40 1.83 1.54
6 BB T KY¥ 19 2.02 35 1.60 1.84
7 FHAHERAR AT 17 1.80 64 2.93 3.76
8 B K i A IR 17 1.80 49 2.24 2.88
9 HAKFHEARKASH 17 1.80 29 1.33 1.71
10 AR Bt A TR 16 1.70 45 2.06 2.81
ERAE 2020 2025 2030 2035
RRIA R R gﬁ*%iﬁéf%ﬁ” R AN B RENE S TA
Highim B TRARIT R ¥ AL IR, I R E T 2.0; FERFE. FRA. BY SHUESE. BRUBAALIRR, 1
FrEIRRISIZTRIEHIR A FFEEREIR S BaLiRBRE AR REEERBRA RIS IS IERIEI7%
o o AL KA SRR Fr&EFIERIEAR, Rt AR R IREUR AR R AHHE Bugsasik. SEKEE. KR
iR EREN BB A S R A EmF, SRR EEF; 5 EREEETEA AMEEIL S
A TR SR AT R AR A ﬁ“ﬁzggggﬁﬁgﬁi*' . k. EEEELABEALRE, ROLTRERE
BeEn ﬁfgggéiﬁggif‘ e RISEHRSTOKR, RESFUEEERD
HUHARBMER AL EE RSBt
IB1REN 11 it AL IR IS AR R R & R R A W EKTE LR A
TR R A

BEEARBEGIAR S REATF L
BEs R AL, ERAFRRA
BEE AR E N &R KEREAE B A
BEFA R A & BHER R A
AN EBREEA BEE R R T & BRERAR ER AEA
HAEXANE MO RERFGRIT. FLMEA
B EER RN R RN EE

KR HERA R IRBIRTS 4 TRAMER el it AR 44T T R AR RERE, BE. SUEGE SR
RRERA  FERDHERA, SlRSESE ARSI, RESEME RESERA, RATR. BR. B
i?ig;ﬁiﬁ;ﬁgﬁﬁg ME%;Z&i?:Z;Eme STHLE TR RS AT AL IR, R IARR LB R A IR R
AR RORAERMBREA
MRIE A LT & TR AN R

SR SRR BUR BB PR R AT RHE IR B A
BN i R IR A £ AR S SRR AT
B3 77 it AR A S ST AN R A R B A S AT
FRTE SR ERIT
BN it & 7l SRR R iR 43 4T 7 i

TEFF Bidi2 £ BIR RGN IER

BA&EN N it EARMRL R B I & R E R A TRSE TR
BRRETE BE=Ta ARG ERMAEREE LR ANARETE
BN LU R R 55K T FRIR 18 30 71 i ith 7 F RSB T A2
HHIFFLABRAN AR ETML, EREWTHIL, ZHREHN R EBEA IR ks &
Skl A R AR EE K R AR 2 RAK

MR ST SRR

15 ST E MR REN 1Rt R AR AR R
5 SEE IR RN F1 Bt S e BhA R AR AR A R A

227 “BR}HDEHAEREBEFNBREAR" ITRFRENRRERE
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i
1

Vil AEHR SO Tz

m. ERSTIIRE

1 IFEMES
1.1 Top 12 TEMRAIBLAESHE

B IR 57 TR A H 6 Top 12 THRAR
WENELLL BETREMEAZRARE TR,
BHFRAEIR. HARBERFERARASITE, 7
WHRFEEAG TR 4ANER, £, “Graly
HEFE NIRRT HREAE R ES
RALGE WL EER” “AHIERREMFEELLR S
RE” BTHEMESHERARLS TRGAE; “Z
WE R ERBmED R BT LR “BREMH
BEMBEEAR” “EEFERG KB HAEL
ERANE" BTHHMZHAL ITRIE; “KAHE
ARy RHEA” “HREBRAEA LIRS
BMARBSFAEFR “HHFELGREY
5RFHEAEEHR BTHERERAFHAEL

R R R FHEFLANE LS TES
B CZEMABIMRER -FERFENHFAR
MEERRAN TR BT LAZFRAL TEFAHE.

2016—2021 4 & #F 78 7 i 48 K B %00 b XE
FREHANK 1.1.2,

(1) BZ2MEHETEE KRR B

WA K ERET AMBEE, EhEd
FEE, BHAREMGHEEREZOH L, AAH
EEFEANEETECERHLELE, REHL
W AFTHNRREFR, FHEAABNEA T,
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1 & E A 5 6.02 168 33.60 2018.0
2 F WK F 4 4.82 104 26.00 2018.0
3 PP 3 3.61 136 4533 2017.3
4 7 T AR 3 3.61 134 44.67 2018.3
5 FEERZE LR E 3 3.61 129 43.00 2018.3
6 AE M E A T 2 e 3 3.61 98 32.67 2019.3
7 % 50Ok AT 2 2.41 229 114.50 2018.0
8 JhigE A 2 241 147 73.50 2017.5
9 B AR 2 AR AR XA 2 241 147 73.50 2017.5
10 HRAEI ¥R 2 2.41 121 60.50 2017.5

KEERZAETIRE
WEFHERRTRD FREBRETER
f o
mil K . 7 O BEFHRERITHE:
/ W

2 itigERF
SR E
. BABZE ARG
REBIZER

ERER

125 “ZRHELERSHMESEIZHR LTiEMRAIEEEIEENSENSE

®1.27 “ZHHELERSHYURSBIZHR TREMRENGTES ROIEXNEEHER

Fs ESES MB5 13 8L HES B S /% SIYhES |
1 H 123 32.28 2019.2
2 *E 78 20.47 2018.8
3 WA F T 31 8.14 2018.9
4 *E 24 6.30 2018.8
5 EE 24 6.30 2018.8
6 A 21 5.51 2019.0
7 I 20 5.25 2018.6
8 ¥ [ 19 4.99 2018.8
9 W 19 4.99 2018.7
10 H A 12 3.15 2018.5
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SCH B A 3 10%.

B EHRESN T, FEMEEE “Z K
ﬂfkﬁ&mﬂ%ﬁA%Iaﬂ””l%%%m%
By AZ QI S W R T BB A A R g, FEMN
M ZOBXEER S,

ETTRMELAENZRENRE, BEF
REBWERARET B AERS U, Pusg BREH
Hah b, B Np T TcEWAE, F4NBRKK
K MR 0 AR AR, FE X MA A0 LLFP
AT “RE-EER . AERATURLFMN T E
BUEI, B “en®E” fn “FEAE-BRERLS
B ETHEEAEFE, KEHERXHATER
EHRNE, RAZETRT L8 EHNAEF TR
MR LR, EALEFESTRAENR IR,

Rt T AE, %E%Ei%&kf%%ﬁ-ﬁ%
E2030 FHEBIRMEAR, ##—FFREBTHE
HA %Ia¢ﬁﬁ%%WﬁI¢ #2035 1 J=7
KILFREETFRAR ALK, FEAAZ RAE
RETHBOEAR, BEERABFLE); 3
2050 4, SR SEHE A B AL E A HE R A K fr T
EREAERARIE, RAERTEAEAEIRRE

J, BUSHTENELE, BAMENLELE
ik (E1.26) .
1.23 KOEH=HBEYT BER

H 20 #4250 FRREA, K ERREY R
WA F RN KB BRE T E T B —ETW K
J& o B 5 58 & & ! Perkins-Kern-Nordgren( PKN ) |

it 2] 2025 4, ZMBEAE TV RE) & Khristianovic-Geertsma-de Klerk (KGD ) . Penny
AiE, HEAREEAT, KEXLEITEELE SRABE K EFAEA, 20 #4280 F R E,
*1.28 “ZRHELERSHEYRSBILERR TEARAIETHES IZOIEXHNEE~ LG

Fs nia HES B EL IS e ST /% S 5)iiA=keS

1 LR R 11 12.94 2018.7

2 ERKF 9 10.59 2019.0

3 FHAHAF 9 10.59 2018.9

4 AR F 8 9.41 2018.5

5 FE AR EARE 8 9.41 2019.0

6 R A R T 2R 8 9.41 2018.6

7 W ARAEAE 8 9.41 2019.0

8 BHETBERAEEL 6 7.06 2018.5

9 WA T ¥ 6 7.06 2018.3

10 FHREIKF 6 7.06 2019.3

ERERS BT LR A

BERRAE
ZHABHR TR

1.2.6

2040

FERLETRE

‘ZHRRELERSENRESBIZHR TERARAIENR RS
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1

MAETHERFEARNGHS, XBHLEEFE
TEGtEERRENESREAS TN RET &
A 1983 4, Cleary 2L T A= H Ak H EHHE
By RER, XATRBLOTREREEKG TR,
F R ARG 7 AR B4 R AR 8y i 20, 18
Ao TRAERMEET N HEY EWE W,
WE A TES %I, 5, Settari. Hongren Gu
 Donsov & K #¥# KA AR E 2. ARTHE
BEREAKTEFEE, BLTHRIEAM. Ak
et A MR S FF IS R = 4K Ak
RER, JENTREEGRNERREY REFE
BERFEI, ERAMAKHRETAHSHLEH
w, FEANERREY EAE, HREEHT=
GARNPEYT BHEANFART AEHE, HPFE
FEEWHARAERKR, HAREXERS ., St
BEE T (R120FE 1.2.7) , PEFEZAA
NERZHRET REAFRENXRENEX,
HHERBRBXWEEFHER, L9, $EZ
NI X B EE 1438 ((EH 8 59.83%) , £EE
R XHE 0 E ((HHE 37.66%) , At EHE
K 97.49%., “KAER=-gHBy EHEAT TR
HRUBZCHE XN EEFHI A EFEFER
EEk, #EE T (X 1210 E 1.28) , B

WX WAL R L R 6 BT E R AR 3 BT
XEER, £9, FEAHAFZOBXHA 32
BOERA1339%) , BRFEHRKIAFEFZO®
XH A28 (HH921%), ERFANAM 4
ARFE. £ERQIBXFHES WM. 755,
PEMEERGEZEI BB X EEFHER (%
12.11) , #EEIZOBXH 1676 8 (Hkg
K 5577%) , MEE®EIZ B XH61TH (&
P 3K 20.53% ), W E AT b A 76.3%. i
FIZSH X EEF MBS ETETEHEGRK
(% 1212), #HAM T HIE+H ST+ EGR.
2HEEER. FRBEEELRAT FEHE K
NEH =Ry REAT X — TR R IR
HE AL,
ERFHAMZ AN REBERANFTRLS K
2, AWBARCEZETH 2B HER, F XA
ABAQUS % KAt HEHHH#HATT K EIULEEI,
BREBREFRFEZE, TEZRN %K R4
VEESNGRFEBRNEE, FEXERFML ¥
MRHTRERE, KKR5~104F, ZHh K Z4%
P REEAFRNE S &P E 207 HEA .
R, EEMESE., MRS, AFBEE
ARHRETRAOTNFELHEROBHIE, 46K

F£1.29 “KNEHR=4ET REER TEARIEPROIEXNEE=HER
Fs E=x B EL B3ZEBHI /% WS I5UR RIS R MR
1 H# 143 59.83 2128 14.88 2019.3
2 *E 90 37.66 2151 23.90 2018.6
3 Y SN 18 7.53 160 8.89 2019.2
4 A F I 14 5.86 331 23.64 2018.9
5 = 11 4.60 580 52.73 2018.8
6 2 7 2.93 19 271 2018.6
7 7 (2] 6 251 65 10.83 2019.5
8 e 4 1.67 369 92.25 2019.2
9 * 4 1.67 92 23.00 2017.8
10 i+ 3 1.26 204 68.00 2019.0
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1.2.7  “KDER=HREYT RER TEARMIEEZEERENEIENE

#1.210 “KOER=HZET RER TRARAIEFZOICER=ETIE

Fs i3 BIeXE 1Bl 1% WEBR RIWEBIR FIIHARE
1 T E B K 32 13.39 432 13.50 2019.3
2 V¥ A K 28 11.72 281 10.04 2019.2
3 BRFELRITKE 22 9.21 456 20.73 2019.4
4 370 K 2 BT A 20 8.37 869 43.45 2017.6
5 FEABAY (£FK) 12 5.02 160 13.33 2019.2
6 R N 10 4.18 135 13.50 2019.1
7 ERAF 10 4.18 76 7.60 2019.5
8 CFiP N 8 3.35 431 53.88 2019.2
9 FEF L AF 8 3.35 167 20.88 2019.2
10 RAA Iﬁ;gzﬁii = 7 2.93 228 32.57 2018.6

BRIEHAFZRITTHR EERAAE (F5)
.ﬁi%}ﬁﬁﬂk#
BREHRIKE

. BERAF

/

—Y//\ @ s
mRERAS n \

N\ AN
' i .nhlawkﬁ

hEAHAS AR WEFRFIE S TR AL RO

E1.2.8 “KNEH=HRET RER" TREARMGEENEENSERSE
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5

ENMEEN LR AT LREIRLY WA HAL TR = K R RETN, AAHERBEAR
W, AHREATONGERER, REFESE! ERHEHEBRE (H1.29) .
WENMKRGE, TRZEERERRE, #17

b

x®1.211  KDEH=HRET RER TEARINGFES OIS XNEE~HER

Fs Ex FES MBI EL HE5 1S 3Ll 1% s
1 1 1676 55.77 2020.0
2 E3E| 617 20.53 2019.7
3 IE T 136 4.53 2019.9
4 AR T 134 4.46 2019.8
5 1 104 3.46 2020.0
6 ¥ E 95 3.16 2019.9
7 i 60 2.00 2019.9
8 w2 A 58 1.93 2019.9
9 % 51 1.70 2019.6
10 B 38 1.26 2020.1

®1.212  KOER=HREY RER TEARANGFES OIS XNEE~ETIE

Fs i3 HES B EL BES i S SZEL I /% S 3 5)iiA=kS
1 HE kA 314 22.57 2020.0
2 T A K 198 14.23 2019.8
3 FE A AF () 139 9.99 2019.9
4 FEF K F 138 9.92 2020.0
5 LR R 116 8.34 2020.1
6 18 30 1= A A 2 T AR 101 7.26 2019.2
7 ERAF 97 6.97 2020.1
8 BRAFEHRITKF 95 6.83 2019.7
9 T A 73 5.25 2020.0
10 6] 5 K F 61 4.39 2020.0

2022 2027 2032

- vgsxnn QEATERNRE, SNEAEH
WHSIERA. ANBESEAH Y ALt SAS
HFiHESHEROTRIE g SoPIEET REROEE

1.2.9 “KDER=HERET REEE TEARIGIORRERRE
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1.2.4 FREBFFRBEHFFEVIBSMESE

HHEMERERE R RFN ST S —
EFUTRARANEN, FRHEFBRRFHESHEK
WL, T—MTENHHKE. MEFT HITRE
B m, WA EREFLE R, E g
R K ER K EIE . W TS SR A
WH ZATTREXE K,

Be, EHRETENFURERY, RE@
HMERBARENRS, #HEHRENRLERNE,
AR EHER S NTLEEL w6 KT, REA
REIT K FHEFLXNE L TE T EAR &

P
HH [
n

= =

NTRKEWHFALE, ZAEZOR X HER
BWMEREZPE, OB X Bk 78.5%, HAE
ek, MAFT (£ 1.2.13) ;5 BHHIHAR
TR T, BOTIREE 35.67. LI U
ERENIMEIEEFETEER, AP HEY
Wk LR F RS R AFMT (K
12.14) . OB XM EEFHER T, FEMMR
AATEERSL, HARTFERmELA, 2EH
AERHR T (F12.10) 3 BB X FEFH
WA, PEF LAFRMLERFEAE, Lxf
BAFMERMBEFRAGERNEE (H12.11),

*1.213 “REARDEHEELNBEMESX TERMARILEPZOIEHNEEFHER
Fs Ex e SEL 3L /% W5 I5UR RIS IR MR
1 H 168 78.50 2 860 17.02 2019.2
2 VIEPN 21 9.81 516 24.57 2018.5
3 WAA T 18 8.41 486 27.00 2019.1
4 *HE 12 5.61 153 12.75 2018.8
5 K= 11 5.14 82 7.45 2018.9
6 ¥ 9 421 117 13.00 2018.0
7 2 Ui 6 2.80 16 2.67 2017.7
8 R 4 1.87 27 6.75 2018.8
9 HE T 3 1.40 107 35.67 2018.0
10 H & 3 1.40 32 10.67 2019.3
x1.214 “REFRAEHESRIBSEMESE TEAREPZOICXHOEES~HE
Fs i3 BIIE X E 3L /% 51X RIS IR YRS
1 FEF L AF 43 20.09 720 16.74 2018.7
2 W ARBE A F 28 13.08 536 19.14 2019.0
3 A AF 21 9.81 230 10.95 2019.3
4 A F 10 4.67 322 32.20 2019.9
5 BB F I 10 4.67 153 15.30 2019.4
6 LHEIAE 10 4.67 92 9.20 2020.0
7 HEAFEAF (LK) 9 421 147 16.33 2019.6
8 R KF 9 421 58 6.44 2020.1
9 & EH F B 8 3.74 112 14.00 2019.4
10 T R F B 7 3.27 109 15.57 2018.3
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IO WX EEFHERHLAMAMLL A Z I FEPE 2020 F (X 1.215) . BIZO®
HE R AR, WA A 80%, T3 Xy EEF HNMHEL = os 2+ ET bk

WAF I

JUESS

1.2.10  “REBFARAPEHEFLINBSMES X" TEARMNEEEEREDNSFERLE

AR F R

RWBITRE

WHRBRKZ

N
\.¢@f4$m
®

FETILRE RERHFER

1211 “REBFARAPEHEFLIEBSMES L " TRARMNEEENMENSIENLSE

#1.215 “FEPARGEHEFLINEBESMES X" TREARINGTRES IO XNER~HER

S ExR TS e EL K85 1% LB 1% R s)iit] ke
1 # 2073 74.49 2020.2
2 i 12 164 5.89 2020.1
3 sk 102 3.67 2019.9
4 E3E| 101 3.63 2019.9
5 F B 73 2.62 2020.2
6 Hi 62 2.23 2020.5
7 W= 59 2.12 2020.3
8 * 42 1.51 2020.0
9 7 41 1.47 2020.2
10 kv 37 1.33 2020.4
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F.HEARFMUABEARE, ZH6ITELA
53.07% (% 1.2.16) .

Bl 2w 3 E K ANER T EHA, BRHR
TEEPERBET W EHE S KK EA
B, RBET A EHERFFRENTLEEL K
K. BBET H EHEHEVNESFE =T A,
stk EN R ENIE, BrEENTREBERR
TAH R R E K ENIEI N R R, £
HEHERERAFRT W, BeBIELEE. K&
FREANMEANTGREE, A HHERENW
BRHBENTEE L2 L %R RS RWE R .
BRI Ko 5 4 R R G T 7 R R IT R
BNFRIABRAA R, FBTHRBERT 3R,
RAKEAMF . RETHRETRMATR, “EH
Tk M R R ARG & %" TR R

*1.216 “REBFRDEMEFRVBSES L TEH

Hy & BB A 1212 iR
2 I#RFEEE
21 Top 12 IRFALXHBLRESHE

BIEET W TRIIRAH N Top 12 THRIFLK
ME K211, BNEETHREMEHFEHEA
ETR BAFHEAS IR, HFEXRAERARE
IR, FUhAFRAREIRAANER, £, “K
ARG AR B RAEF B A" “IRENA
ek REFBERAR” “ERBRANEAR” BT
R ABFEREARE TRTAE; “FHARFTML
WMARRE" “BHENLELBEBRERER” %
REFABEA” BTHAEEAS TRAH; “W

RELEFIES [ OIE XA EEF~ HE

Fs 3 FE5 e S B85 [#Z e SZEL I /1% R58);iE k=S
1 W E G A 469 25.93 2019.9
2 H B A F 265 14.65 2020.4
3 AR A F 226 12.49 2019.9
4 E N 145 8.02 2020.0
5 FET I AFE () 130 7.19 2020.3
6 A A F 122 6.74 2020.1
7 MHEIKF 101 5.58 2020.3
8 FAkF 97 5.36 2020.3
9 LHBEIAE 94 5.20 2020.4
10 o E A B 85 4.70 2020.0

2022

BhEM S iRt

FrEHIES
BAFE

E1.212 “REFRGEHEZRKNESMESE TREMARMANARRSE
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HAEILRI A




Vil AEHR SO Tz

AT B AR WM% “EBREERN =
TN HERG” “FALNAHLY 0 EE KA
Y45 B8R Ji?ﬁ"/?/ﬁmﬂ‘fﬁﬁﬂi" J& T 3 T A R R
FRAL TARGME; “WAEHFHEENRETHREK
AFR” “MEBEGREHRBATL” “HF H+
TEEK#HNPBRENBEZESHREAR” BTH L
FERAL TR, & RAHEY K% EF

A&

F21.1 gelRSH A TIESE Top 12 TREFFARND

2016—2021 F By A FFIF I LK 2.1.2,
(1) KRB RN E 2 & B R A EFF WA
KA R Fa KA Gk K i EA KRR EAME, 4
Ak R AT R R AN K LR G645 5 ROR
KRB o b G AL, PR R AL KUK 23 %
R R R AF, REFERETSERN RERE
EAT, WK, MAEREK B AR A, Kk

Fs TEFERIE NHE Tk IS5 15 S NFHE
1 KA RN B AN R B R E I R 70 89 1.27 2018.6
2 % Fl & H LA AL R R 60 150 2.50 2018.6
3 Ta A e A E BN £ 4 145 589 4.06 2019.0
4 WA ARG ZRBEAT L 128 344 2.69 2017.9
5 R MEAIL 20 e R ] U K 157 124 0.79 2019.8
6 EN e I N 70 53 0.76 2020.3
7 R A AL E B R R 140 172 1.23 2018.7
8 % R M A 94 110 1.17 2018.5
9 BREERNZETANBERS 129 311 2.41 2018.8
10 ggﬁ%fﬁﬂﬁiiﬁﬁ%%JEﬁﬁ 162 336 2.07 2018.9
11 Ak R R R H AR 190 766 4.03 2019.3
12 B HTHEERELSBRERNEEHREA 192 329 1.71 2019.5
x£2.1.2 geRST IR Top 12 TRFLIBZOENZEATE
Fs TEFEENG 2016 2017 2018 2019 2020 2021
1 K HAE R E B AR B B E I B 9 6 19 9 19 8
2 % R R F AW R 13 6 9 9 5 18
3 T i A e R L O A 4 9 23 27 19 27 40
4 WA AR G R IRBEAF K 29 30 29 12 20 8
5 RBEAL AL i R IE B R 2 11 18 19 42 65
6 FIRA R LB A 2 2 2 2 16 46
7 BRE A BB A F 18 22 23 21 27 29
8 MR R mBA 17 17 14 9 14 23
9 ERESENZETAMEE RS 23 15 18 14 20 39
10 HARW Ei;;ij:figg;% sl 16 17 29 32 28 40
11 Bk BB R B ARF R 9 20 24 40 41 56
> W H T B KB R E 5 % : 9 - - 50 -

#A
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EAREEETEEER. L3R T HAE,
e TR B A B A R e KRR AR,
W AMAE S WAE R F, AR T4
KB ZEH RN RBERAREEE: Naf. Bk
A0k Ak v 3 B G A 2R Ak AR SRR B TR 45 4
FEEZFEAEA; FOLHEEAK W RG 0 £ 5
WX ERAR;, OB LA R B RS XIS
W LA ROLM LA K B R G T 5 4
HA

(2) % F @ HHA A K b

E R EFakilly (IAEA) — x4
10 MW DL, B A A 3 b 495 4 B9 R BT HE AR o 1% A
MR He, WA R R R R K A T
A, A ERIERARTAHNERER R E, W
REBRAPFPERRELARERGRALLA A3
AREAE Y 3 A R e, WAL R R B T R
MAMEUREMEESTERGRE, BER
EXRBNEELHEZ — . IAEA RERF ZH
KEH AT A AR R R TR X FH
HER, flwxE, e A X ES D H %A
MR R R B %, FREK BRI F IR
X F, Yu, FEHARTHEZR LR E A
HAFLEHBEEE, TRETRMWG2E, K
BEFRE XA T E G RE, FRE T ZEW,
M THRARERGE, BEXRERF . TERE
B, BRLAFIFEA, BATF KB AAEE H
fr & P 2027 FHERAWERF BT ED — EHA
A RRLHE

(3) WEMAFERETNZ 4%

FHFMZEHAFLXERBRZANEZLARY
A, BMNEREETERYMAFIIME. FLT £
R ETHRUBEOHEZ — AHEHAFHTME
7 kL AW | R AT R A AT AL
HREEBEEAEE . AR LS TH .
FETFHRAETMNEFTETRET KEHAR, §ER
KRB, FEIE, LERAMR. ELER. REAES

SEREMFTROTE., EREHEAMELE. LR
NMRREBEEKR. BEBRELRLH, KFH. &
REREFTRIZESE, BEFRTMERS LG
FEREMRE, BAHKES T & A 6Tl H
BEERR, KEESAFE:. ORANFTERN 5
WAMBRMES S RINEFRE, VAT E WA
FRAETNEE RLEa; Q AIAAIEGER
K, FEAFSHE M IRS KN AKELI, &
AFEEREEFE LXK RHEAR, HwHN
FE; QFRFAHEUFRTNT EHE, &4
THEMBFELSHFNE T, BIEIHE
e B P e AT AR A BB AR AL, SR AR T
FEMFM; @ T & AATH LRI R EEN
FERF R, IR T & AT H LRI K
AT R B R R R RARR

(4) WwAHHEEMNRE T HEBEAT L

R MR-k R E Sk A e R I SN
i SH M EL RN ES FEAE AR, mAHE
ARG B AT A TR R, U %
FH.ALRMENEBABAAATIFN, CRITL
TR e EHEENRETEEIARACRBFEEALR
B, XEIETRASAE . = B FE IR R
FNEEREHRBEMMAERR, BEEE T
60m, FIAEIE & A3 30m, H A, & E AR
FRFAKEZRHEMEEARE . ERHE . K
FAEFAWAR, AEHTIERBTEFESR, B
ARG RRBAALER AR GHEFT AT E
HAEEAR, REEWMERAENEEH®E, EEHK
BRI %R TE . WA AT 5 m B A
Bt R EBEBAGR T WA F TR E L MK
I Ao, BREEMmE 6. HEMIMTSRES,
W45 AT IR 5 IR BOAR B KR A % R e AR B A 4R A+
AR, ZBORT R THR S . B4R
L, AERNGEME ., BRAANEZARB L,
XA E IR LA AR A B EE I
CER 1=
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(5) JRMENLAL Pk R B A

WRBEAL AL ek R 58 R 4 B R R AR 8 v R B 4
AL A AT Heak e L AR K U AR B AT Bk
WA BBAR, A E KA FRE R By B R
B X 3R 7 TR R AR VR R R B O R A SR LBk A A
Wyoh 2 B xR fE, BT B4 IRE A K
M. B BMEAA RN R, A EARERS
S8t RERGEELENH T ER, AEELA
TR 3 22 50 M 22 B AR 2 ] P 00 AR S RO AL 4
PEAT B RE M, DUPR I L By A BE R Y
REMS, BEVARERFERAERIAEELE
W7 matE: O F R 62K 5T 88045 P
MR B B A Ao 1 IR R IR R R ; @ #BAK S 47 An
T HMBATTHIREN AR AR AT %4
TEMAPNAZFHE; @ BRENL M RE R FHK
A @ WRHEENLL 5 5 Bz v BLALH DL R G % F 6k
BARIMBEBEAR; @ RENA P & Fr & A5t
ZHREHREEE; © RENL L A BT
A Z GBI O ReREN LA Z
T B A L AR O TR e R R, R
4 Bk R BOR B0 3 AT £ W W R R AL 3R
AW R, R R Y R A R MR K B
s FHL4 L 5 Pe/min ( B 7/ 440 ) LE,
T s FAL 4 8 Pe/min DL k.

(6) ZWEHBZ s HLE A

RIEMBRBMR AN ES B Z N AT
KW FREEE. RS . MEMKRERR, £
“ENBHAMNEERRZ —, AREN—FHFE
CEBRT OB, WAL PR R ek E R Ak HE A A
AR®E, K, HTEANEREES LKk
BHRERK, RARRTERERERRE. £F5 %
K&EF M, B4, mTHRB2FAREEA, HEY
PREMMNRER, wH YT AIENLHINHK
KRB K

FI A T 78 MR RF B R B B DARR B R e A e i
RERERBRANBTAIRAE L, EXETTE

MR, EARMEN T —MEHIE, EHT L d
AARMBELH &N EFRD, XETHNADLRS
BRENEABEACZE ) ZXE, A, BTA
AWEY HERAANEHANER, @ARBELR
HNREEANRERBRESAEEGELTHEY
W B, 2 YR R ST K R DL SE AR R
RN KN EE A, I3t —F A B %Rk
SEHEMANEEFER, 55, ARFFERRAN
WA BART T BRI B E T, A7 B B AR K 5
RERFA, REMHHAK LRI, BE SR E R
TAANDHHA —ZWEK, EX2FBERREE
Tl Z BORIR B HEBOYE i AL, E ok, &M
BEA S HLAE A 5 M8 (L LR (selective catalytic
reduction, SCR) Ffr@ A & .12 1t % (ammonia slip
catalyst, ASC) % /a 4B F R UBRA ALY A x
WK B HE A A AT o

BRKMW, B — 2R RS LECAR B AT T s
BOAPE . N I B R S AL 8 R R AR,
KR L P E g m E AR A
BRAFATIREGREERA R ERE £ B
SERENR A2 ERYE . ET RGN EIRKE
B AR A . A R ALK = B A2 AR
BEMF K, REEF X aAaty/
KRB e AR R TN AR KRB K S HLE &
R,

(7) BHENLELEBAKR

B BR & AR T R R R
B EN T AT TR, EHA. FEHK. B
REARWBARRY, HHATZ 2L ENRERK,
HIRFRZ R, K % BOR % E X @ € R EEA.
BEBAERS . ROLERAAM . B FETHF L H
EKITAX, ZIHMTEREZFT &, UHRKRS
MBI R AL E, B 202 60 FRIEF MK
RHHTA BRI KUK, EHAE H iAo
FHE . TREE, A B ERITMEE A,
WTEREER ML, RAFNFARE S EK
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BRERR, X4z, FEmBEALEET
BELHETARIAR AR BREDLEEE

NFEARLHE: O FIIFMNEA, BHEEAH R
SZHMERG, REFNEENAR, (BEKE)

HAT R T B IFMEA; @ TAFREEITHE
A, EAEBEIT. WPH. FlERER @ %e
TR, K B A R E Ak A 2 AT A
BTAR; @RERALREMEN B BERALELESE
K&, BRETERAISHNR R L.

(8) BMEZH MHEA

MEEZ, IF. Tk, B F7KTEF RN
KEFEEHRA. BRFREAMER D I8 MU
FlA, — B mE S REERNIEEREE T,
Mt tE, BRERN T HES £ 5T T,
AhEFRHRTEEERS. BREHABEAEE
ERAAEHTTFE L6 RN~ AR, FE
CAAEEMR T MAEATRRAM, % REH
KABRNEERARGHE: RRLEFREEL
56, RRRm,BAN, 2aE, RE
M AEBEER, MRLESREETRITAF
AEEHBECE, P EAEEEAFE N
EEFARELE, BRb4EEATI N RE
XA FERAATEA KA LAG RN, EFEE
M Z, BERAZRE ZRE (ITER) B EHAFZ
—ERIEREEELERA, FPERET T RLHE
(CFETR) M0 B AR 2@ I8 & 7 M LM 8 o
MBI, 2 BANFLLEEKRZRHMEF
WA CEE, B, REZREZHAREANFEE
PR, R E RS RIE. B
FZHY. RanaRBRErBargE, LHRE
L2 RETHEFTRX,

(9) BHREEEN=_FTN LG EZRA

EREEGBM-ETABERRAZRET K
ERIEET, K657 F#HEH XS M ERER
WA % otiE o iR %@ﬁ%%ﬁ H 2k
o, MREE L EHE, BEATFERRE

NEAH R E R REEEAER K, NTERT =
BEZETIN. ZRAOEEFEmR S, EEHF
RITMAERBEKBRERBERF AR L LS,
TWikma g EfEm i, 4 ERAE
BHEERE. RS T ERE. HEXERE.
WEEFERE, ﬁﬁii%%ﬁF&&ﬁ%%%
W EEAF, RAATHFTENALEHKT
BERELA LR E, FRETRNZE T
WERANKRRKR#EY. —REHERXNEM
g8 AR A, AR 45 T m ol A 3t R B T R
ZRYHERE ETWRE, BAZENELE LA
FIRRBWEX RS, ZRATHRERES
By, AR AT HEBEAEL RKEKRBTHE, £
EMFﬂ@ﬁﬁwﬂﬁﬁﬂ-mazﬁTmm 5
B, I R A0 R R S = AL
Ei/\o

(10) AL a L7 g
A 5 PR G AN A

HERXFARELLNBGEYT mRE, —H
WERF K F R s g 7=, #5 2 X8k
W HRY T, KRTHEMKBEEERGLT,
ERMERT FRIEL A, KERDPH / ERRR
WML EEZT: RRERFRAS S (EH. BAH) .
FHWER AR, HAEEEHAREES, 3
K 8] M DU R

1A, BElIFR b R H A Ao 0 4 3 fn g 4
WA I, FA A BT g 4 kA
BRI S KRG AN BAZAK Y E &y 2
bR FRES AL EAET B,
B, BRI, K4, K. AHBMREMES
R BAERAT, BR “ZHR—K" HAMH
PHEA; 4t EEF AR TR, RELEH
FKESH, BuAR “ZF. WK (FFFHLBRE.
BEARE, ST, KEAMD ., KER
WAL, KR IR KB ) M A R ALK
HLOBE-AMEREGRFETFEEE AT

42 pg AKHY & B IR



B VbR BEIR ST TR

1

W, MEIMHFAL M7 g KK EHATH
BN, AHENERLELNRE., BE. &7
M. wAEEAREERER, Eida b, B2K
WAk /B E T RTINS ESH, TREATN,
A Je 0 A B A fu E 4T 5 KB B BRI 5 R 4
AN EAENE TR ARG RANET R
THX, HERTREFERRELENERRH,
% TR A A A T 00 2 B IR 0 A 4T 4R HOUR 42 AT
WA “FEF" EA

T—%, HALGEHET MG E LK
WA ERBEETFNBE AL FREGTNEE,
mEESH, TEAARERPHFTRMEA, 3
QBRI E KRG RB KRN XA, H#
FAEERRENKE EHAERRESE A b
7, BREASERERER

(11) TsEERERBEAFL

TUE A K RIHE A £, kT e 'E—&
AF35%. ERRFEMABREE, LANEE
FIFRMBOE A TENBEREFHRREF
WHHERNTSE AL NER, KFHLEEZHEE
HBARZEWERENEERBA, HFEK, ERHRRIT
WRE ., HE. mBHDETHR A, RABRBEKER
Wl &P RE, EREE, HEETH4 R, T
B TAb=-FRM XM i Ak, RET 5HE
S HAHEN ., BEARETRATRERES H
ABEFNERNER, FET KM KAH RENHE
A, R D HE T, SRR ERRSHER
HyocmE, E@EU Tk REAeERPEE. PR
ERAE, B TR T REE TE, F XU
LEA, ARTHEERPIFEREAR, GERE
HEHRFA, THEERBEA, EAEREA. H
FEHBFA, WHEXERBEA, rREREA. A
HELERITABEAE, Hul, 2EHRIZHEAE—
ERRM, HRMFE TR TS HE— &g
R, ALRBEAM M EBGEERAR, Bhigd E
TEMANERITK.

(12) B H THEKEL 2 BEZIEE S 4
FHEA

MAERERT FREENEF KR, FRAKE
BREEWLAITHY K, HHBTHRKTE. &
WA R R HERKEL D BEREES
T R BORE A AL TR R KGR K 4
I, RAREHASNEL#TETH, EdF
JE 5 EHA AT R S R H AL B R AT
BER, AR ERERBEXFRL, REK
BBEE, KERRFAELHXKEERE. K
ERIAEEWITR, RERLXEMNGMRE, F TR
FHRRERRRGHE . LR EERT 28R
REZZUMBHEEFT LT W, KK, ¥ HTHE
BRI BRI A 5 R B R ARAEY
DX 3, T A T v A R, 4 U R B AT IR
AESRLAAS HEE, R, HAFFAAN KL
WiEwEH, LIRS R G E R i & A bk
. BR. THRTHAE.

22 Top4 IREFABIBESfEIE

221 KMERAEEIE B RIEEHMEAR
Rt TR R Rk s i, BB
XA RS Rk, A b o RE B W A R AR
17, EEBSAEFRRENE, BREAE LR,
RAEEKENAREESAMRS, IHELKMRIET R
G REZAT, EFR. FEERT FEHRSE,
M fo k& BA — LA, EABEEE
W Mot — e R i R 5, EFRBEERK
Y6 R T Rk b A0 BT R, R RO B AR LS i gk
TR T DAAR FF KUK JE IR By 0 A R A e R gk .
& REERARIRF F W PN E RAEEE X
X T K EW RN — K& Y, /% Eurowind
Energy /A & #LX| 7 # 3t 1 GW B R 6% [ - 8 98
P, FF R AN AN, xER
F R FER B KON 23 T 380 MW By K ML XK



'I.A LH]
gﬁ%ﬂﬂ&%ﬁ

Engineering Fronts

I H, # AF| T Walcha Energy / & 7& #1 ¥ B, /%
EMERT 4GW W ROLMT H . K E & F R
i B A& W T H 2 2004 5 12 A 4 fE R 2 R 1Y
54 MW/100 kWp Mot B3} & w37, M& B R BUK
AT AR R A, ROLME — R R B AREE T
TR, ZRTHEA R, REAHL
R B AP K WL 2 G4 A 2 TR OB ORU R R 78 R
FAFEEMK, RERRALERX R SaE Ra £
RAXIET, REENTF TRANLER S - E
AEARIERM T F2021 FAH M ER B EE,
FEMGREXRGARAE, EXGREEHARA
. LEERREEAARAR ., ArRREEEA
WAz, BEXRAEAEARRAFE 15K
s (F) AEAREHERE 274, ERE AR
#4249 GW,

B, Wk 2.2.1 fio, B0 & A AT
EHLWM=MNNERPAEFTE, GWEAEHE, &
B, FEATFER 63T (F ik 90%) , HEA

FEHOH (HHA857%), HEANFEHN 1M
(A 1.43%) o FEE AT H. FHH5
B hEE, 25086 k5 1.37 %k, # 5| % kA
#96.63%., FEFHERE M LA, Bk 222
o, RIS F R0 F E P AL R E R K
HIRANF ., THEASE. FHEBIERDARAGE,
EXREHARAG GHETRAAR I ZETREAR
NF TR AR TAEAE (H22.1)

Kk 5~10 45, AMABERKE LA LB RAH
RAREE N RALAEAT, XERGERE, HAFE
REMEERY, HPHMNG E2h L ER L,
RARMABE LA KRB RGN ELRL R 7, £
W R KRR

1) KHAE R KA B ] B2 A ARA—F
IHRIR A H B AMEHFE TR ZE . BEIRF R
REFHE, RAFGBFREAMN /LR

2) Rk G B AR —— DL BLRE
FlE Ak TEEG I RENSI AR A EH A,

x221 “KHERNEEIRBRIBEHNEA" TEFRIEFZOEFNEE~EER
Fs Ex AFE A2 /% #5158 WEIEELE /% IS
1 # 63 90.00 86 96.63 1.37
2 B 6 8.57 3 3.37 0.50
3 & 1 1.43 0 0.00 0.00
*222 “"KHERNEEMRBRIEEHNEAR" TEARIEFZOEFNEE=HNG
Fs A NFE  RXF2F /% 515 WEIEELRE 1%  FIOHEIE
1 E R W A R A 8 11.43 18 20.22 225
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A, £K. KAS5ER[TE

1 IEEHR#E

1.1 Top 10 TEMARAIARESE
AR, KFI G B R T4 Top 10 TR R
MACENE 11, #RTAAIE, xBEIFE.
TARBEMR, BHFE, THIE, MLAXE R
FEMA, GHIR, IRHF, NLTERHFRELT
BEZH T E, Eb, “FEEEBEHEK TN
EE5B” “EHhmsdRAITEELS R
“BEEELTEEMTENELR” “EAIET
XA FHIE®R G IR fn AT AT RE
BACRBAI R hH R AW ESH EETHIES
WA SRR BRI, H oA BRI A, &
IO E 2016 & 2021 £ B9 R 4 & R FWI
*1.12,

(1) BRI FER T TRBKE 5 R 5

TIPSR AT I RERIR S
T I B A% 3 & 2% 3 0 R I5 A1 8 1 AR Wl I AR O

HARE, TRTENNMETEMT, HTITE
R385 35 FL A AR K B A e e B 4 B A AL
BEAHE  TERUPE N RKHE A REOGHT LT
RER P EAMNEARTEEIRENHT TR
ZEH, BORFELAH T IEFRT R LLN
W o] B, B MO PR3 T T2 B KR T R AL
BMHENERRAGFEEHEREL, HEERRF
g O &R A 2R A RO AT BOR
BHA; @ BT TR BEESHFTN G I
g L KRR O H ik B X R XS T
M5 EHFR; @ FHE N XK 5E I
A5 4 G oW T = F 4 A Wi K E R T
HEHERR, RREEREADET W HOHIE
HTHERMFTHARN R ENE, A Fas
%R BT KRS S TN Fo by 42, 6 B A bk
HTEEEABENGTEN, MWERTEEMNL
MK AEE, WERTEHAEBEEREZ, A
2016 4 % 2021 45, Wit XE 8 85, # B
3722, BB N 43.79,

F1.1.1 AR, KIEERNITEM Top 10 TIEHARRLE
FS TEARELE BOIENE  WEBR  RIEWSHBUR TYHRE
1 3 T4 3 T TAR B SKAILE 5 XU B 3 85 3722 43.79 2019.9
2 EERBAEMBMEREANES B 37 1451 39.22 2018.8
3 TE 2 0 B v L R 5 13 329 2531 2018.8
4 R AML R AT HERE % 56 1671 29.84 2019.8
5 O E A R IR T E A i 20 1245 62.25 2018.5
6 FUIHFET KEAFHER G LA 30 1200 40.00 2018.3
7 TREMMREERIFE 29 1249 43.07 2018.8
8 AT KT I H IR AR BRA A 28 2584 92.29 2018.3
9 LGS F Ex-tolhitisd 3 31 1233 39.77 2019.0
10 RIMZ A BN G R TE T % 65 2110 32.46 2019.4
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F£1.1.2 AR KASERIESRE Top 10 TIEARBHEZOC R EREL

Fs TEHREIE 2016 2017 2018 2019 2020 2021
1 Mo TR T TAZ BRI 5 R B 4 3 2 5 13 31 31
2 FE R koK EYIE S B 7 6 2 4 8 10
3 T8 A AR R R A 2 1 2 2 4 2
4 BN L R AT EERE T & 1 2 5 8 21 19
5 A A A IR T E AT IE i 2 5 3 4 3 3
6 FUFET REATHE R G LIHEE 8 3 5 6 3 5
7 TRk T 3 5 2 9 4 6
8 AL T K77 IR VIR AR AR A A 7 4 1 8 5 3
9 R A A AR BT v M A 4 1 8 3 9 6
10 RN % 2% 6 W5 5 RS T2 7 & 2 5 10 10 21 17

(2) EERX LA TR THEE

PLig B 4K 5L N A% i E s A iR
HRENEE G EHREM TG, HE. BRE
EREARESL TR, ENEBERLEHRT
By 23 3 HE A R R R S 5 BORALIE, AR
WA ER PR ARG T T2 H K
Lokt E. EERALMEHREINES
B ¥ % PR AE 28 32 Fr K B AR 8 B A Im AT AR R &
HARZXERATRHEENEARARTRE, HEE
HRIVEEHE: O BmAE. FRATMRLE
BEAGTEERREM B HABRINE; @ &
T A3 A A 1% T AR AR Sk A 2 R R e B K E T A R
Z3 @ ELEMFELANTEELE AT HRER
AWBEERMNTEZA; @ FE A HL AR HK
EWBESMERKERARERA, HWENIEH
EEXAEEMEHKENESHFFNT 0B
HIARFERRESHARNNA, EFTERXEHS
. O AL RERENERRTE, K 8
HEET” BXNER “ZEREHE” BKHHEH
Ty Q@ AXEMEEKEFHEFTE, AKE “BHE
AT G CEEITRN MREREERE T
W 5 “HFrE LT #E; @ AXELMEHEY
MEREHBEFEL, ARE “BENTE" wE—
FRmEMEHR FERIT - BREgT - K

FEWRA” FAFEEL, 2016 5 F 2021 &£, %
I SCE BN 37, BB 1451, BHH B

K H 39.22,
(3) &0 fb v LA R A
EENERENREREAZRETESEAN

ARG RERK, Al @ RENS
2 18] v R, AR B 4R ) BOR F0 A de e Bk
S I A A R A AR R £ 20 T
AREAARRNERZ T WM. EZEFHART WA
#: O #R R RENS =B gL, A
RS Ao i FE M & AR R BR, KR
ANERERREMEAFE S BN E LK I 5w M

M%;@ﬁﬁ%%%%%&ﬁ AT 4 B W B 3
REFsAR, ZARK, 7oL R, ERER

ﬁ%ﬁ%%%a%%wuﬁ# OF:-§ A:hrk S
5 ia, AIRAELRESI 5wbEIHE,
EHEERERENS N FROBZATREER
G, BB NEE M. LESHENFH., &
KRREHMBEBABEREN LTSRS, THE
MEAIHEERA, BREEFHAK. £oRES
FEmELZZFR R, REEANEEMER, 4K
ARAMELL, FEMRETEERANEE
foik it 5 B R M, By E R,
M 2016 4 £ 2021 4, Z i B H N 13, # T



e 5 VNRE: ik, AGRISERR T ke

WK 329, BHBIIHA N 2531,
(4) BN L8 RATEE DS 7
BRI R AT HE N 5 7 ik R4 B R iR
TR, REFY., ZHEEE, BEREEEAIE®
HEA., HFE, sSTAXNLESFH RN ERE
RBATEEER, A ERE; SHRFUWGEE,
WA RS, WERBAGAZGHITERN, ZANL
W Hn, AFn, REABAHTH. HEERRANE
B QML EREHRNBIEEE, © WES
ML iRtk E; @ BAEAFRITERA N
WEF %, @ BABEE GBI E RN EAHK A,
® W hk A AL 5 B A, R R AR KRR
WHMEBFERR., LEERFOBEARAR, W&
TG BB UTE B RITIE R Z AR (it
RBFTHENFH SR, WA HEh EWBEL
BER N URRAG T, HEAEMENREGEE
HERR, NFeXBEFEEERSF EAIEELE
FIR R4 A 2016 £ E 2021 45, O XEHRA
56, BEIFARN 1671, BHBIIIAN 29.84,
(5) BEELAZEEMIRT EHER
TR R R A AT [ I
M, ERGEEALMTREBATIE, EHER
HEHE, RAZE ST, #ERTFEZ IR
WMEZFR, X EELZE NN T ERER, 4
HEEEERXAALEZERIAEEHLLEHK
RESR MR X, ReE £, RFEMTHEEZLE
&S AEBATR PO M T AR R 5 Rk TR
B, HEEHRFTHEHE: OmEEE4%H
WEATAEERE;, Q mBEEALTHMNMTE
ok, @ ETWMW LR A BN E KI5
SWE. BahamBEARKE; @ FHFHAIHF
THEEELETEMTENAX G R &
® UERTENEMNBTEFRZREE S B4
BHE, RRREADETE: BLIUERE. &6,
R K& ARt g % L & 2 R Bl B BB
25 ITRER; HAUMT ZFEABIE N £ th g

o o
ot

E A A AR AR R AL L RAE Y BT B B E LI
5o 8RB LR £ BB F A RIE o
FEA L M E A RIS R
By ARBEEELTEMTETAX ., BR. %
LRAMEEREEATE, RAFEFERTERK
BRE., THELE. L2016 £ 2021 £, HO
WU HOY 20, WEIHK N 1245, BT K
¥ 62.25,
(6) TAFET REBAFHER G LIERE
R AFEHIAEESK - AXERXBEERT,
RIFAMEIH R G RHE B E A NFEE AR
oSk AT % R R g LR BLARAE . KUK TFHERATR
R AR IRAE A, T HR KR ALRIRFLF A
REBIKFRAEDE “HrB” 1 “BEE
HTARE - EA8FE-HLEFRAMEERS
RAR M A e Ao F e w M, (T B LIRIE T3t
AKH IR W e 2y SR A LI R B KK PR S, &
HHEAXANEAEE LK REELEELA.
RIFZELENEATRZ — HEEHARTHE
. O RBAFENARERMK Z; @ KA
FERESGEARBEARIMEXZ; @ EHIFHE
TREATFE A IFMNEAE; @ 7 FH KA
P A, KRR EABETE: O BLK
3 KT AR R IR R A A AR B R B 50 A B AR e
s @ REXKFEINATLERE %, O W
BRARBARFEAKS . RAUKFERSHE
At @ REAKRERNBEARLAGETHELE
BT AA A ks AR BEAR S R REHER, N
2016 4F £ 2021 4, Z0XE H 7 30, #EIMK
11200, & #H# 5K A 40.00,
(7) TREMMURS T
R TG MR 7 ol THE R KRBT
R, EME%, HEAR., MIRZFER, #
RIEEREEAR ., BRERTEFMA, ATERE., #
REARBRRBFEF A EEHANERE, ERAK
THEIREMFEIT, I MEE, HXFXFARY
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BAT#, &K@, W, ¥EARMERETRBERNF
PEgE B AR AT, TREM B IR R A LMK
. BREgNE, RELMERTERE. T
T A Mok A R IT R R B N A2 A TR
FEHARMB2Z—. HEEHARX T HAE: O L
REMEROEHEITHELERER;, @ TREWN
EHE. KK AR, HFEXKEEFRAKXETTH
REWHFWEETE; @ BFMAFEATIRE
W R R A RARERTEE, RRFELEHR
BaYE: TREMBERR RGN R, HIFEAm
WIEAR R NI TREME KB T REN SR
R T E%, 2016 4 E 2021 4E, b
XA 29, WIIHK AN 1249, BHBWIIHAN
43.07,

(8) WA IF A7 Jo ¥ IR KA A

WA TT AT RE R A A R £ E R4 T 0 Fl
AERFPESCNANRAERTEEHRRLE, L
AR IELE, BT AT REA T LA
KREORERBYE, LEABLY LR AGR R
BH M E SR E AR, BEEREH YRR A
W RITHF. AR FERMF RO, Tk
W % T 4 BB R IR A AR AR R L EL R R 5 AL )T 5
AR EL TR ERNEERCMFRA R, &
FEHR T O XTRAHHEWAE.
PR R R m R, 9T R A A LE I
B EAN TR EN R R EI R E RS A, KE
WL 75 T8 4 4 %% L R A8 2 K 2] 40% ML By @ 3
F o FORRAZAR T RN B i B AR E
S, THRAMEREAKRE S REKRE S
A A REMA R E 6T R E KR T
BRMNEAEAR; @ FRAHEFHHATE & £
HAREAR, REFERUE XD REHAEAAN
e IR AR B A 2 kT e R 1 R
@ 77 B8 % n & 1A 4R BUR E ORI R B
Ko RREEREHHBRZBELFHAIXKLE, #
— B FFETT R IR R B AR A RIRAE %

ARG An sl X R AT R, IR EIFR
Ba B ETA R, RAFTRAELBREAF. A
2016 £ £ 2021 4, H&bCE O 28, B 5K
K 2584, BHBBIIAN 92.29,

(9) ERR A B4 2 A BTt o o M fE

BB E A AT AT 3R BB KRS
MREFATHE S, AN IREWELLF 4
BEIM AT FANER, BEREFRTA, ART
TR AR RAEAM, HIA E 5 bR A b
B, ARIAETELS. MikEREhE, Exk
BEREMEFTAEARREE, TRRELE
SN BRSO E T % EEELEH. &
BARALEHBERENE LN, BIK/ EHAE
kBEHEME, Eutw WG TN R A LR, X
IR Rl KRB E S MATH KA,
FERBAS. REWH, BHEAFFELR MEAEE
X, HEEHARTHEE: O 5HEEL
SHEMEABER R R IHHEIRBHT; @ F
BOR GG A G T R AE DR W R
#; QFRTHEUMNTRREE LM RE
MBEEYF, RRRBEAF AT TREENLH 4R
MM FER, TRERREE ST+
LRI 2P =R i o S N TR & R R
Mo, R, FRAKEEME. s EAR.
R AR E TR RS T ZERR,
TEHRBER N T EREREAT, #HTFHEAR
AT, AT o b AR e AR G A X
M 2016 4 & 2021 45, AZ 09 U b 31, #T
SR A 1233, BHBTIHRY 39.77

(10) A M 225 f8 4N G R 747 %

AN EEH R T, HEREZAEAT
KRB HELL, Bies. EARL 5N T4
AMuAEEBERXEENEFN. FEh., FHt
AR, KNz cBRENFRNER, =HE. X
BELEAREBEERLA, TR LERFE, Bt
e, WEAMEM, 2HWEK. RE#A. |
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e 5 VNRE: ik, AGRISERR T ke

£Z BN, ZERFOERENER, X
HERTMH, L, HE., NEHENL2TELE
FANZALEEGRELR R, TRNETE LT HE
EMBERBo A, LrITEAINN ARG, 5t
AR AT AR R BT ERES, LERED
MERE, HEEHARTmasE: O ANLL %
BEE@esevl; @ AMNEHERENLE
FMFE; @ XTAHENANZLLHELH S
BERE; @ ARGBRBEAEKER ML 4 FHE
A ® ReTEHRREIE; © NeTHE
R . KRR RS ERE . REKINHK
FHERA . GREMERL AU RERFED B
FB A BN R R EHHEME . R4
R TEEGE A, A EREAN L AEATRER
B, 2016 4 £ 2021 £, BN XEH A
65, WEHIHMAN 2110, BEHWIIIHA N 32.46,

1.2 Top 3 TIEMRBIAE AL

1.2.1  RuRINEM T TRRBUR VLIRS KU Fh

AT EEITRAAFRER., TR H
WA BRI i, MRS E N T S AR
AT EA S SR KE, TS T K
B SR % IR R A
TIRERWTREARENG, B, HFEkLIHK
BomABELAERAL, 4 TIREZE., EEWFKRE
KB BF A IO T 3 T AR SR AL IR A R
Wras st Rk 7 ik ek e #E R B X E K,

TEHRT WA

1) 3 M A 3R 8 B A 3 RO AT BOR e T
Mo BEEHMNAHQFHFAELESEINE THEH
%, RBBEANERFEFERRANTHEM, &
B FA B E T T2 F R 3% ROE L AR A,
ﬁﬁ%ﬂ%%@%fﬁ%%&ﬁﬁw REBUKAE T
AZW AT 46 B A7 A AR, BET TN B E K R A
=%

2) T TAREH BT TN G S 454

v L R R AR o BT T TAR LR B, AT
iR HEAT EAﬁ%ﬁ%oﬂ%%ﬁﬁﬁﬁii#
AR LR A VTR B9 R v DA R T S

Hy 1 R AL %%k%mmﬂ%¢%%%i#ﬁwo

3) MR EX KRR EEF R,
RER K E RS, AR EERE T A,
BREENE, Rk T, LB PREHLH
M, BIRAZENBBERTHLE, RIEBEHL AL
T,

4) T3 E 7L X R R A R R 4
K AE T 00 MR B X Rk 8 B0 R A FE 9B A
Fik, BrREMEENEAERBRINE, TER
A0 R 1

5) WHHCT A A K WK E R RIE RS B
BHRR FFRAR MBI AT T E B0 EERKE
%, BARNRIFE T ERREHFEAX, BEHT
ITREENYE, WERTSENFREGTEERR,
FH B R G R A ALK

“HW o IR M T TARWCRALIE § R B
ITRAXRMENZ B XA B (K LLL),
HEAWE BN 4379, Bt X B4 L E
EaflhdE. FH., ZXBEL., @iz E

(x12.1), EF, PEXKHZORTELA
69.41%, ZZMENERZRARERZ —. BHHT

BHAMENE RS AR, RAME, HXHE
T FEATER R b E AR ARG Bn 43.81,
BT EAAF NEZERENGERNL(E12.1)
K&, BOWXBHANTWEXZ B AR EN
WatER A,

Mo i SCBHE A BT AL R A K & K
WZAEAFRBASE ., MARFLREIAE, X

WEHETIAFMERAFY (£122) , KLAF
M EERARNBEAFWNEARABETART T

F 3 K HUH R B MR T b 4 i F e
TRFE LA AL PR AR T A 8
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x1.21 ‘RS T TRRERINBSKKEEE TEREARMEPZOIEXNEES~EER
Fs E=xR BIEXE B3R /% #WEBIR RIS IIUR  FISHMRE
1 # 59 69.41 2585 43.81 2020.0
2 8 19 2235 1036 54.53 2019.8
3 LEAWTE 16 18.82 1049 65.56 2019.6
4 Hi 9 10.59 426 47.33 2020.2
5 ES 8 9.41 358 44.75 2019.5
6 A A 6 7.06 418 69.67 2019.2
7 70 4 471 324 81.00 2020.5
8 B 4 4.71 177 4425 2019.5
9 VE PN 3 3.53 98 32.67 2019.0
10 B AA 3 3.53 75 25.00 2019.7
DRAEL
fREA
E1.21 “siE T IREERTNEBESKKEGEE TERARINEEEERENEIEMNLE
x1.22 “HsRETIRERNEBESKKEDE TEARINEFZOISXHEE= MG
FsS i3 BB E 1B /% WEIBUR  RIEESIIUR FIGHMRE
1 Kz kF 20 23.53 455 22.75 2020.3
2 VR Z A K F 19 2235 443 23.32 2020.3
3 P KR R T A 17 20.00 1001 58.88 2019.7
4 LR THETAF 16 18.82 1049 65.56 2019.6
5 EFRKF 11 12.94 885 80.45 2019.6
6 FEF b AF 8 9.41 427 53.38 2019.9
7 HH K F 8 9.41 358 44.75 2020.2
8 4k 5 — B Bk 0T B & B R TR A F 7 8.24 233 33.29 2020.0
9 K F 6 7.06 240 40.00 2020.5
10 TR I A% 5 5.88 130 26.00 2020.6
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VbR : vk, K- SEG T ike

WA ETEMENEE B FHARAERT
TARFM, w, RIPRREA. A\ EE" B
AR (FA122) kE, #IHEHR—T
HAEX R,

MRS XBHA M ENE RN P EFH
XE., EMRAATE (£123), mIZLH®
XBHAMENYM A ETAFE, FHAFE.
PEFT LAY, ERAFMKLAF (£124)
RAES X MBI EIRE, RO XKL EE
BRI ZCHh X%, HPFEHZOH
X AT b XEHAE —, WA EFHENZ
B 8B 5 3 A3 AR P B W K E AR R

DRETEIRE
4 h

FIKRFELREBTRE

BREFRE K

60N ST EAE, E CWOmIEN T TR
KRR G RISl E” AR, §ESEATHL,
PE¥EEA R WS, HESREE TR,

KK 104, ZAEE KRBT EAETHORH
FRIREE TS B 22 5 3 0 B An SR AR ALEE WA BR AR R
BAGETHRTHTEZEAXEFEAGEGRFRE
oL, DWRIHB T IS GER, R, AXE#®
b, RSB RHEEEt, REL, BFRALK
B, MEMTIRAERIRTEEHAME S M4
IR A B T AR P T W A A IR s AR,
2R A A R R R T T DA B e ik
ZEF, BEHEAXRE#RN (H123),

FERAF

Rk — BRI IR TR A H

HERE

BRI KE

1.2.2 ‘RIS T TRBRRTESXKEE TEARBIEEENENESENLE
*1.23 “RnMEH T TRRERTIBSKEGEE TREARERES O XNEE~HER
Fs Ex FES B EL B3 1% LB 1% eS|
1 + & 1178 48.48 2020.5
2 78 263 10.82 2020.3
3 * 178 7.33 2020.4
4 ] 171 7.04 2020.4
5 HAF T 158 6.50 2020.4
6 kv T 114 4.69 2020.2
7 B 102 420 2020.5
8 % i 78 321 2020.7
9 B AA 66 2.72 2020.7
10 b3 62 2.55 2020.6




SHRITEFE

ing Fronts

P
HH [
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®1.24 “RHKEE T ITRERNEBESKEHE" TRARREFES OIS NEE~HE
Fs A 5 I OE 3L 185 e STEE A 1% F19hE5 1
1 k¥ 125 13.87 2020.3
2 HH A ¥ 119 13.21 2020.5
3 FEF L KF 106 11.76 2020.1
4 ERA¥ 101 11.21 2020.6
5 K&AF 94 10.43 2020.4
6 R BEARBAF 70 7.77 2020.5
7 o 2P IEARF 65 7.21 2020.3
8 K AR b AREE T K% 65 7.21 2019.9
9 DXWTHETKF 64 7.10 2019.9
10 IMERE K 51 5.66 2020.3
e a7 ity RHE
EEE v e e o
B 1.2.3 “RiniAEth T TREXTEBSXKERE" TRERRIIENARRE
1.22 FEXBEMIZERTHIESHPF BN — UK E 6 BB N B RAIE | K EIFE

R B T R AFEH KRBT E,
HERZARTFEARENTER W, MREKE
TEEXEEMEHGTET R, FREKEMHRF
FEE AR AL A A PR B AL E SR . X BT
HEesaAAragrk, LERTRERXHE
BRMARHRERER T H7, HHTFREER
A B R R ALIE G B9 09 R SR AL T A
Fhi, FHit, Br-RmAGmEAKEETRAE
BT R A R i R A % L S BRI
B, it —FIal g ek i K7
%, BERABENIEEFR T W, B, MK

EMPERNREG EET AN RARMETT, EEH
ST AT

D) Bom A EMT R AFFHTEEREE
AR B BRI . T4 RAR L, ALK A 4
FEEFTE, BEHE. &R KEk, RER.
TAERZ . Bt HEHR, FRREERLEH
Xt B A AL B BT, A E A
R AR RN X T G RN E R e &

2) R A VO T e R R R
RETFEILH o FTHMEN o B E A F 7 %,
T BERE - IFRE XEHWEEREL
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VbR : vk, K- SEG T ike

kR A K EE AL, KRR REMR
KT 2 R T IR K A R R A R R I
T, WEEEREAEM T ERELE S HERELR
W% A A A R AL

3) BAFET E B H a3 R AR A
WM M T %, B ARREMZATHRMEA
T F B35 A a3 R AR A B R AR AR 5 L E
Mk, FRFH—RBELIREN “Z-K-R
—RK T A R G %, HEET AU
1548 09 0 A Al 5 RGO AS By B SE LT
bt e AMERT R 4% .

4) EERABARBBEHEKETEEHEKER
FRE, HHEATEALKRE RN EERE
W i A5 3580 60 8 B BB A A B A [ Y E AL
H, EHEE AL R A R B
HFEEHKEER, HHZRARETEERR
Ak e . KA R AR,

“EERBEAMBEKRTNESH T TR
RAHHZ R XA ITE (K 1.1.1), HBEHH
513009 39.22, Bt XHEH AR B E R 25 N
xE, BAF. PE. FrmgfsE (£125),
HoA o EZQI b Y 5.41%, REATEH R
ERZ—. BRI B WL E R 25 8 ER

T, FE. DEAAG, BEARETRELE, E¥
o E B MBI B 76.50, T FH AT, M
FEEREMNAENEL (EH1.24) kF, BXH
HAeWTHERZEH—EMEEXR,

AN & & XAk IN Bk -
REMRF/R BTG KF FAEFKE
BRFEHRTRFmHEZ BAERAF(EK1.2.6 ),
5 36 1 i K 2 I RO 0 AR B AT O T R A R
B30 SR AT, Hah i R 5 B R BB
ER R SR R R N A
HE; R KFWA G T HRIKRER ¥
By 3B AR R B K AR T G XU U AR AL B
IR FAEFRFNAE T R T HE
520 kT R R K S
R g H T & EEF B LAk,

MEESI X B LM ENE R £ E .
PE, ZE, FHmeEX (£127), £+
B & & B 5] 400 38 X 29.89%, i 5l A% L ih X
BHLWENNH 2N ERFEHRIAE., &
fekF, FHEIRF. FHEFXFHEFTK
F(%128) . RE B XWHEINFERAEE, H4
WHMZCR X HE S H4 LN mT Zo®
XPEHEAAR, RHZAEZE T ARER

x1.25 "“EEXEBEBEMZERTHNESHF TEARINEFZOVEXNEE~EER

Fs Ex e SEL B3 EC /% W5 I5UR RIS R Y HRRE
1 * 27 72.97 1041 38.56 2019.3
2 A 3 8.11 48 16.00 2019.3
3 | 2 5.41 153 76.50 2019.0
4 B 2 5.41 58 29.00 2019.5
5 G 2 5.41 42 21.00 2018.0
6 ERET 1 2.70 105 105.00 2017.0
7 7 4 PR 1 2.70 75 75.00 2019.0
8 H & 1 2.70 45 45.00 2017.0
9 i 1 2.70 45 45.00 2019.0
10 1% 1 2.70 41 41.00 2018.0
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124 ‘“EEXBEMRERENESHF TEARMEEEEREDNGERLE

#1.26 “EEIEEMRERTVESHF TREARNGPROICAEEHIIE

Fs Mia BIEXE 1Bl /% SR RISIIR  FEISHMRE
| 7501 5 K 2 T R B4R 6 16.22 42 7.00 2020.3
2 B air B oA ¥ 3 8.11 321 107.00 2017.0
3 FAEF K ¥ 3 8.11 87 29.00 2019.7
4 RAEFHRIKF 2 5.41 24 12.00 2020.5
5 2 2k E IR k¥ 2 5.41 13 6.50 2018.5

®1.2.7 "BEEXBEMRERTNESHF” TEARINETES ROEXHEE~HER

FS ER HES I IE 3 EL B85 [#Z% e LU /% FIhES |5
1 * 438 30.80 2020.0
2 + 425 29.89 2020.1
3 S 97 6.82 2020.1
4 # # 93 6.54 2020.0
5 LE T 72 5.06 2020.2
6 B 60 422 2020.2
7 AR AT 55 3.87 2019.9
8 A 54 3.80 2019.8
9 =i 53 3.73 2019.9
10 1 41 2.88 2020.1
FAH LR K E, “EERBEEMBEEKTINESH P TREF

SeU gt &dE, £ “EEREERMTEKX RATIEARK S~10 F N E A KR 0 A BRI
RWE G SrReE, PEMET R XA REFEERR, ENFTERGMKEG B 5T ERK
AR TS e, O 2 A R O 8 BT ) AR (H125) .

ARFF BT I K EAR B
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VAR : ik, AKRSERTRE

*1.28 “EEXBEMIRERENIESHIP TEARENEFES [0S XEEF~ L

Fs HAg &5 [ ie S8 &5 [ ie S 1% FIHES 15
1 RAEFHRIKF 37 14.92 2020.1
2 HHKFE 27 10.89 2020.3
3 FHBE LAY 25 10.08 2020.0
4 FAEF K F 23 9.27 2020.4
5 ] K 22 8.87 2020.2
6 7 E A 22 8.87 2020.0
7 70K F T R 21 8.47 2021.0
8 fERB 2L K 20 8.06 2019.9
9 RARKFFE T A F 18 7.26 2020.4
10 B L K ¥ 17 6.85 2019.6

BRHE BRI -tk MREAT BRI E 51X 50 10 E

E1.25 ‘EERXEBEMKEREHNESHF TRARIENARIES

1.2.3 EENEREMAERER

EHBOATG dm B H ik, SARATE

RAAANERERTEFANREEEML, £ ERARBRENEDTH MXFRTHUELF
EUAROCRAERENRR T B, EXLERHE  KITWAERARANELN, FEALREMHRE
BEAATEREETHEFANTARTESRER
K, WiLA T ALE R G R B v R, A O

A B AT G A R AR B
HEREBERXEEFANTHRES B EHL5

Hh & 8 R

DL E
T,
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MR ERE . FFER G AT RS mHAT T 4t
X VR B AL, M DA B 2SR B e O e L R K
BRET FRAEBERBERRN LR, KAK, &
B g R BN R IERE WA IR
o 3Ry 52 Bt B (R S0HE W M 5 A AR BROR 1 R R
THRARTATIE . DU R AT N 5 1 o 4 ok e L X
R NENE S SR R S RS A R
HATKEK, AAEARFEHTEIHEETH, TR
HEEMERR B, EENFREF T W

1) A — e S5 = E v HLH . A
R E N 9 R Y & 7 < s )
ABRERRALE WBEXRES BN G, HA
KEBWHEA, Kb, KEEARBERELNEA
EXFAEHANEZMNMMEMBEESKEALER, &
BAR R BRI AW ROT AU MR B
B, FREBS RN EREN, FRHELELx
B o B AL

2) BEAFIEEA A, LT 2 a IR
B PR B, LAEA. B oL AL BB,
ﬁﬁ#%ﬁ%ﬁﬂ%%?ﬁTﬁ?% HHEEM
B REEHESRENEAER AR, BHS R
495 5 RS2 ISP HE  IRpRAL ﬁb%mﬁ

3) MM EF S E B RS, RTELRE

FARBAFENEL, FREREETEEHROHK
PR R WA IR R R,
XEE S P MG R R AT R AR, B
SLERAAEEER . LESRENH, LAERR
GEMEFREN —EHES,

EEAG R LR RER TRFRWE
WMAECKHXHE 138 (k1.1.1), EEAHIIHH
2531, R XBHAMENE RS A h X E .
BEAA, #EH. #EMHE ((129), H¥,
B OE AL T A 15.38%, RZETIEE X E6
RERZ—. BHWIIBHALWENE R 25 4%
B, WE. &#F. EAAMERET, L4, FEH
W B H oy 23.50, BAKTFH AT, AE
ZEREMAENSL (H126) XF, & XHH
£HMTWEREH—EHEEXR,

it X AR A ok, EEFHRNAMA
KBRS, BREFFR. EAAKARE X
FMAAREFMEFRRETELLERY (£
1.2.10) . N EENAME EAEMLE(H1.27) kF,
EHAG A — E B AEXR R

ME R X RAL ML E XA FE ., T
F.EAA, FBAEE (£1211), EIEQ
WXBHALMENNM Y EFEEETELLEX

*1.29 “EEBUEEMMEERR TEMARIEPZOSHNEEFHER
Fs Ex e B3E /% W5 I5UR RIS IR S HMRE
1 ES 3 23.08 31 10.33 2018.3
2 = AA 2 15.38 107 53.50 2020.5
3 CE| 2 15.38 47 23.50 2019.5
4 * 1 7.69 99 99.00 2020.0
5 B 1 7.69 99 99.00 2020.0
6 7 i 1 7.69 68 68.00 2016.0
7 g%y 1 7.69 50 50.00 2016.0
8 3 m 1 7.69 27 27.00 2019.0
9 E e 1 7.69 16 16.00 2020.0
10 B R 1 7.69 9 9.00 2017.0
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e 5 VNRE: ik, AGRISERR T ke

ENRE

HE O AL

BXF

126 “BEUHERMARZEERN LTEMARAEEZEREDNSIEMNE

#1210 “BSEBHERMAZEERN TREARIGPROIEXHES~HE

Fs M4 BIESEL  1e3ZEB /% SR RIS IIIR T HRE
1 K EHE ¥R 1 7.69 99 99.00 2020.0
2 BERZFER 1 7.69 99 99.00 2020.0
3 BAABARE K F 1 7.69 99 99.00 2020.0
4 #HRK ¥ 1 7.69 99 99.00 2020.0
5 EFRRETEL S EAF 1 7.69 68 68.00 2016.0
6 A PR K e BR R B R R e 1 7.69 68 68.00 2016.0
7 X E-EHEH R ER 1 7.69 50 50.00 2016.0
8 DEE KA =¥ 1 7.69 50 50.00 2016.0
9 FHHFA T EEKF 1 7.69 50 50.00 2016.0
10 HHEELA¥ 1 7.69 27 27.00 2019.0

EFEgRETEL 8BRS 7 BB /ROR BB R AE KRR S
BERER

/Q&iﬁﬁ =

BAABRARERS .—’\, \

HEEIAY

\" \fj::i:«’ SEE RN A
N x.“ ‘
,/""‘ B 7\ \\‘
ez@zés;fw%‘/ : .ﬁﬁﬁum;gﬁ
*AEEER lﬁq

1.2.7 “EENEREARREER TREARINGEENMENSIENE
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F.RHFEAMNELEERFE, BHFAFE. BHEE
ITA¥fbiERBEAY (X1212) . REBLXW
I ERRE, HAMAHEOB X EE S H4
A5 AR S W E R TR, P A
ZE T AEBERFEHNE R K,

Zel LGt sde, £ “EE AR R
R AR, PENRRAXBEHLE=Z.
Slib X B4 & —, UL E s e A R

B 2 PR Ho R B Y B R E e R R

“IEHAE R R AR TAEIT KA K
%k 5~10 510 B B K R 7 1 O B A — R L R I
5 7 18] vp REALA] . B b IR 4 ) SR 4 g6 v B
BERE5EER %K. ENAFE, Hit2022—2027
S HEAT BE R B A IE L g, 2024—2030 £ 3
THEEANE B kit 5 B8, 20252032 4
FlE AR R SR (H1.2.8)

1211 “EBUERENNERER TEARIETES OIS XNEE~HER
FS ExR 5 [ e 33 &5 I OE 3L /% 1955 |
1 # 58 18.12 2020.4
2 BT 49 15.31 2019.0
3 A 32 10.00 2020.0
4 & 30 9.38 2017.7
5 7 30 9.38 2019.7
6 B 30 9.38 2020.4
7 * 22 6.88 2020.4
8 1= 19 5.94 2019.0
9 % 18 5.62 2020.4
10 gk 16 5.00 2020.1
x1.212 " EBNHEENMERER TRARINEPHES OIS XXNEEFHIE
FsS HAg B IZE L BESIRUESELll 1%  ERES I
1 EFEREXTE L SERF 26 28.26 2017.4
2 FHFEF LA EEXF 23 25.00 2018.4
3 WK 6 6.52 2020.5
4 HHEIAY 6 6.52 2020.3
5 bk F 6 6.52 2020.3
6 o 3B G B I 2Kk A IR S AR R 4 R S 5.43 2019.8
7 EEAT K F 4 435 2017.0
8 BoR¥ 4 435 2019.2
9 PEEEAF 4 435 2019.5
10 AL T L3 T K 2 4 435 2018.5
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;i

VAR : ik, AKRSERTRE

1.2.8

2 IRFREB
21 Top 10 IEALBIBELZRESE

+ AR KA G B T A4 8 Top 10 T 42 JF
KB R AT HE L 211, FRAEFRT 4
WIR, MEAKNEREER, TEIR, #1LR
WT IR, PR, EARFESAMH. THBIE.
KA, METREZFRTH, £, “m@EHE
Bk M d B A N 5 TR A IR
KEAGEEGRRTEEH TEREBALMB R
EFHABLE AL BRAT R AL, EEHIES
AT o AR BT R A E 2016 E 2021 B
FEENTTERNFK 2.1.2,

‘“EENERMARRER TREMRAENARES

(1) N FEARE B LI TRE LS in R

HFUK F X 5 B e soR 2 28 AR stk 09 2 2 B
P AE K ER AT R RERE B A, B
AR “ma” (T, BEMA, Pt Rt )
MK ERAFAE S, B hRE. Nl
RE., FAAMAF, &R E LR R+
PR, EHTKEEMTFE FREN . 2R
REFE, HEEA, NARZFLEMLOHT LK
AEAR N E S F AT, LI F IS T M
PR FRM — ¥4 — B — T — 75 — B AR
0 — e, WEMR RN, ATER. %5E. &
AR E R, RAMREN T LT EARF
N ESREH K ELZEQFRY. RER. HE%E
BLHE. BHEAERSREY. GaRERE.
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x2.11 AR, KFISBFRIZEME Top 10 TIEFARHS

Fs TEFERGG AFE SIBE WIS FERFE
1 N Bk B b SR KEF L EHEA 279 860 3.08 2019.4
2 THAEATBRPEEBE 296 1273 430 2019.6
3 SNy Rk Rk E ) e 13 275 21.15 2018.4
4 ARG B EEME FMBEA 37 376 10.16 2018.8
5 R TARA S B G TR 87 164 1.89 2019.8
6 B R IR 5 E AR S BR 65 207 3.18 2019.0
7 22 Fo a5 P OB A R M S T A 18 85 472 2018.8
8 FEERREESRARS o SNE 5 R BB AKR 62 110 1.77 2019.2
9 WA R G %K G Rk T =4 41 26 0.63 2019.0
10 MR LA AR S P BA 79 131 1.66 2018.8

F£21.2 LA, KANSEFRIEME Top 10 TREFERIGZOEFNZREATE

Fs TEFAEENG 2016 2017 2018 2019 2020 2021
1 UE-T 3 SN S E A & 18 21 37 44 70 89
2 A SHERP SBE 12 26 32 41 87 98
3 2K ARG AL 3 1 1 4 4 0
4 TAZRGEH EEME FAEA 4 8 3 8 6 8
5 BT IRREZIFE LRSS TN A 4 6 10 12 10 45
6 1 R R TRER 5 E AR S Bk 6 4 11 18 18 8
7 2838 3 b A T R e P A AR RN 5 AR 1 4 2 5 2 4
8 HREEMREESRAMSHASNE 5 HBRBEAKR 6 7 8 10 7 24
9 WA K R Gk K 5 Rk T J 15 2 8 8 5 8 10
10 MR EMT ERTE S £ HA 6 14 13 17 18 11

EI R R . RARRE. I BEBHKEE
M EER AR T masE: © BZ W3
SR THRKERGEMIFERLA; @ MK
FARGELERENETERA; @ & LHFE,
BHEAREEETRRENA N L FERARS S
B THOAK; @ Wik A X 30 7T 5K F 4 Bt B A
FEPRDIA, BREREZERQEES ZA A
BRF . KRR, ATZ @M E EEA (building
information model, BIM) %R & #HHE A, B £
BT 1 NI AR B PR IR A AR L v B
BEEFRAIENHEA. WM. HTLE, LA

WRKELEGEABNELA FREEELE,
M 2016 % 2021 47, LA AFEHR 279, 5 A&
7 860, “FH | B 3.08,

(2) MHEASHERF 5HE

MHEAESHERPEBEEFEELZE LS
RABFWBEES, ERIBBTRESRAK
ZEERFEERNRS, UAEFMAELEST
A o, ZERKEEE X ENEAE,
HEEFATMaRE: O Foakll, 5k
e HBELEEWE —GRUEAR; @ THLE1K
RERUKETA; @ THESRA LY



e 5 VNRE: ik, AGRISERR T ke

ZHEMERERTFEA. MATEREFHEARALEY
M AESHERP SBEBEAR, mE T HHEESE
BN e, REE, THMEER
HMAERSRANAFENE, EELAEALLAMTHE
KEMEERALE, AANGERMEEENES
A B e LR T EERAKE, A 2016 FE
2021 4, & AN E K 296, Bl #1273, F
A5 B A 4.30,

(3) BRARXBAEEE S RAERMTN

EARBEAREE S REHA M EERET K
BANWNEAELETHREEE AR, Bdx
B AR EENEA RS RER N, T
X X3 S R T Frm AT HAT IR L, B AR AN
B RMEN R EEAFR HFEHAT 0aE:
O #ZAABERRGH TR THERE, LHABEAE
REFNRE, BIHFHT; Q@ ZARIREHE
B A, ENARRE A REFEE LT
MEpEHER BB E; @ REBERARITS
BATHRAG, EREFR GG b 4 0 B bl
@ W EABERERTN S H N, 247 FRF b
AW RNBHB S . RROREHD @ EER
THHEA, HECEHAE, HEINSATFREA
LR R, TR MM A KRB A EALA,
A RXRAER AR, By H Wk BArdgdk, M 2016
F£E 2021 F, A NITFENH 13, 510 ENH 275,
SERBCEI BN 21.15,

(4) ARG H ERME FARA

TARGEEZREME FMBEAZEREML, B
FHEMBEMEEANKT ARG ER, C2EEH5
TAZRGHRBEEARAZ —, 2L H IR
WMEZ—, ELEATATHE. TAEH. TAMA.
TANBBEEEEIBDRETH ZWEAFR. %
WARWEE T maHE: O gHENE £ELH
A, BRI H A A 2K FMIE R4 (global
navigation satellite system, GNSS) . Bl B % L 5
Hi 4 A4 2 ( simultaneous localization and mapping,

SLAM) . frrit# & . = 6 f5 47 AL 3R DL 2
TARGETEZEFHALERS; @ 21 5%
THHEMERA, BRI RBELHEHE X
FRERMABRZREZEEFEETERE;, O F
B R BRI R, ARG B IR
FEAADABRELEENINERMO B L, N
2016 £ £ 2021 47, A NFEH 3T, 5IAEN
376, “F¥# 5 £ H 10.16,

(5) T IERAZHFEELEH#
HA

HTIRRASSZEELEFHREETNHEAZ
EEE A KB RERBR MM T IR S HERAH
fEFe AR, FIF % IR A 3R 86 Bk bk A B g
THRRERHAE, PROTIERSN —ZME
B, ARV BFI 5 ABEEEAHT TRETR
AHATHE AT G &k Pt D i SRR, 3
MR T RSN FETM, HT T2HEERF
BELFNMTAELS BB LTS, 40
WA BEBMEE L LT, FIHZRE NS #ER
b 5 O A 4% LI M T TR EAT IR A th 45 4R 1,
RAMTIREENIEED., TERATHE
. OETREAMER, LG, maiw. &, A,
MAEEBRANRTIERSAER BT XK ESHAK
A, ZAER, TR, FRENIERALEZE
R, Q BAMKN., 14 HE. REFIEHRK
Rtz B RE . BHKN L IR 7R & B 4
Rk, BESHAEYN, TAITRRIN—F Kk
B, @ FANHME, $FRMEMEENE
FIFEESE, BALREZLHETFEN NP
T 15 BRI T AR A AR,
SR TRRAWPEITE. INRFE; @ &
WTITRAGEAEA . WMTEAER, HFFAEHA
ERFHTFEMHT IR FRE, LHATERS
ZHFAMARITE EF, HFEKR, HTIERSH
R G HMB AR ERE, Bib LR ITE&LmE
LR S BT B AR, B AR B

B g 5 Foml
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TIRZARNKE, B EZWNHBFE, BRI E
AT IRZAFRMLELENERRLEAS. K
2016 47 % 2021 47, £ A AT EH 8T, A EN
164, FH# 514N 1.89.

(6) T A B AT 15 E AR5 Bk

BEEEGRE, BE, DE. BHEELHE
T, *KEZ, BREAEEEEEA, Z5EH
BB EEMER, BREREZ 2B T A%,
F, FRERGBEFMRER, ZIRELLZL2KHK
g, BMEEXRE: O BEMHRI, BRE
PKREE GBAMB . ERBAR. FEHE
GAMEE;, QBET AT, WEEBETY
AL WA EAT o d; @ BRIEAE, W F
Pedb . FLB MR, WA AT @ EHOTE,
WiRBE KRB ESTN, ER, BWHEEME
58 R FEEBE T RELFGN . BEATHENT A
T FRAREELE, I RSO EETF &
A B EERRE, Bk, xKBELBEMN
BERARMEBEHSEBESE R UBE LT, B
THATE., HETEER, gREZESE T HE
JFo M 2016 4 % 2021 7, H A AT & H 65, 7l
&N 207, FHH I 3.18,

(7) 238 3 1% i e Hosk 4 47 g6 M50 5 &
BA

M, Sk ARG S A A A ki R R+
REARBUARMITIERZNBEERNT, FLEF
AR EENRRE, REXFERELEE
BAEBEAN B TEA SRR R,
AosE LR M, A S AT A R B PR
A3 A a1 s B T e T B R AR N G TR B T
RN, ZEmf, REDE . #EITHRERE
TAERBEARGE, AEABERAIERER AN
FT, IR EE R Pk ) by A S2
T, HEEREARAFTmHaHE: O skBEFERN,
ZHhENEBEFEREL; Q BTREERLES
BEVHE R, @ LA RKEKBREES ZTE

WEITN A5 @BEERSTRHEARTLET &,
RERRREBAE: OERE T, BEHN %
B, A, AR REEFAN “BA RE. L
% WEAH;, QEFRTE, whEaH AL,
A BT R ERE R £
MMsmERHs; @ EFEFTE, Htham “H
WA, RN BEREFE I G,
Bz il EF &k, 2016 F F 2021 47,
£ FNTFE R 18, Bl A BN 85, FHHBIH Y 4.72,

(8) e AWMU MAEAREARSHESNE 5
BB ARE R

HAEABEEIERTHL2RAEA RSB AR
T, &€ E R A R AR, B
MEL, WEELESZAKE, ZATHELE
MEEREZ —, ARAELEMERENESRA
REMES ERmM Lt h A&, Gbta
WHRE BRI o XE hik, RIANH
ERAMBAZEASYRNEZTHNE, 5
X3 B 4 A A3 T e R e R A AT RS, R
KERES, SERT. WAE., AREh. =
g, BB EMER . KEREF. BRI,
AWM AEHEXE, AREFEAFHHEAA . HTA.
THEA XMBWEESRERS. TlEHES
FARENARNNESRAB AR N EAF, W
BAEHEE ., 2EE. ARBENAHANEB T E
Ha ik mAESRAMSFWERERG S LM AE
WL, TEAXELLERE: FeERHESR
GRESRLTEBNEHSMESREFR; Het
WEHESRARS “RER” NEEL5EER
WAL KO ES RSB Y 4R
FEATESAREAMBELNER;, BREZE
EaE TR LI REARKRE, EEAXREN
MABER MR ER T, WEE., KRFEEx
HAESRARARS T O SHE, KN2016 FF
2021 %, A AFEH 62, 5l AEH 110, F
W 177,



e 5 VNRE: ik, AGRISERR T ke

(9) MAMARGHE LS RokiT L5

WHEME KRG E R G RRTT LR HAKRAR
K R G % KRRk A B R B — R PR KK
JEIEAR, St H AT RAEAE W B R AT AT
FlBvm . AR A B AR S B AR A P
BRELERRTAKEEERNL, FRES5ERT
FEHBTE, ARBEFIEREAKR IR LSRR
FREREERRAKERL AN EES, HE
EEATEHEE: O FRETHRTHRENEA
FFEARAK G KFERY, BERERAKT; @ 3t
FAMLEL LA R G, BUOERX S RRT
PMAERR; @ XTHRAMMTRD AN RE
BHEL, BERBEAL. BHBRIEAN, BEL
EEARMMFLERA, ZALEFR. REKY
FEFLEMNARER;, @ ETHWELE KM
FRIEWMERE, BFHK. EWREFABELEHAK
AR AR & M A, TR E BP0 Ay A
EMAEEAR © EEHERBHAATEEEA.
B ah SRR K G Rk T A - A FE A R
RO, RKRWRRAYERIXE XK BRI
Ko AT R IR, SR BUA 45t I B AR KR4
ARXAEAKAEIR, BEDHF. F, WE.
ANLEBHE SRR, FXEEEH. FHt.
RAAR, BRE. ZEPHBARKRGEREL R
kT L H AL M 2016 £ F 2021 45, EF| AT
B 41, FIAER 26, FHETH N 0.63,

(10) HREW T EFRITFE LS L HA

e 3 45 T S M R AR R A AR 3 A B
B, OmAARIRIT, BREE, EREVINES
THEREHRMEER, TRETEHENES. £
47T 5 M A R R AR T X e R B E M 1 A [
EXEMATHOE W, FIPEEN TRy LF 0K
ey, HEEHEATmAHE: O FEEITE
BRI ERENSZeEEIRBEAESN,; O F
FRAFAE TR R E DG AR A
WA EWHEY; O MEEWRRTETH T

MR MRS EREEERE; @ SHRFE
RBK B R & i G S A A e
Rig; @ H R EME S & B0 TR F 5
MELEMFET R EFE, AFNRRBEEX
HEERIHEEEEZTHRERPEMTABER 2 X
BT, BOR R F T 42 F A 45 A 2% B g 3R
FTHFEEITERTEREY, FREWERRTES
AT S BT EF E, K 2016 4 F 2021 £, &
FAFERT9, 5IHERN 131, FHHTI N 1.66,

2.2 Top 3 TREFABIBESfEIE

221 IS BE&RREEHEREA

HRMHFEREHEEREAGEHRE.
THREKR. BRABER. Bt ERAEERHEA,
HRERB ST EY W) BBk g e #k
WE, LR BB IEMAREZHHELRY
Y5z a, SR, UMEM., ABHE. ATE A
BIM % h R & #H — R EHA, UHAMR., #4
MBI E N AR TR A FHE E kAl
ABE g e, ¥R E R ML EE KK
REEERNE R, ) Bk EL BT R E bR
BMBHHEEREAWBELREI A, &, BH
HEANGAH R, Mk ESTEET,

D Bk B 0 2 M K B I b B R AL R
“EEPAET , BRHRR F 5 i BOK Bk
R EERNAEUNT NN T E

1) RigirhzEf, AFETHERS S5H
A HEEE, REK. BHEL. HE. &
WM A EREREH . GHBEHRE . FH R4
RARREH TR EE BRI HEA, BIZ KA
AR A TR K F R B b Bt 3T A UK

2) WM T EEGEA, BFEBAKETHEE
EMFEEAR, “R-F-H-H" HERELHK
GABHRENTELR, AIHERERELA, &
R AR BEAR . HRER S5 B #H,
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3) i, GEAHEHE, JF
B, BEEH PR, REAEHR, #2K
R, BWREEEHR ., BROBELLAR, BHERE
BNEE . PR EERRA, S EREEAR, N8
KB I ERAR, B KRR B, ik
EXHFER, #REUFFEA, FAH R E
BB, RARREMPER, BHRER, §E
BRERBAR %,

4) mIREFRL, aFEFRMEITIZ,
MBARGS B BR ARRAAAR 2 THAR
LR AR & N,

5) NAMEEEN, AFNAREREEHE
THEAG A EES NE AR REBRREK .,
MAKERLBERR, BRELXTRERIA,

N K BHTRFE XS iR TR
TF R AT A By A% R A 279 T, FHHE T #08 3.08

(%£211) o BROEF = HEL =0 E X5
HEE., sEMREE (%k221), H¥F, FEAL
A AP 8 A 2] T 91.40%, EH
FABFEFHEILERA, ZZIEFLMILWHE LG
RERZ—, FHWRI HH 2.64, BT FHAF,
FEFHERE S LAE,

s & F = W HE 4 BT B AL 2 R H A A
FEHT B R R E W TR P E MR R
. EXRWHAT ZHEFLRE . LEEHFFER
EMEsSEmBERET AE (X222), HFEH
FREHT B R RE BT R AE T R E M
X B 7 K F 7 ik . R E AR AT KA E
P MR T o BRI e B B AT T R
BL I8 I JB I K B e A B 3P 4 e B IX 3R 3 R
ERBBEANENTE; EXTHRT ~HET
KRR T WA L, 2 ER R T AL B

x221  Y)IEREBEMRREENARA” TERARIEFROENNEE~HER
Fs ER RHE NFFELLHI 1% W1 WS IELA /% TS5 181
1 # & 255 91.40 674 78.37 2.64
2 L 10 3.58 6 0.70 0.60
3 *H 9 3.23 163 18.95 18.11
4 H A& 2 0.72 4 0.47 2.00
#222 C“)IEHKEOEMERREENARA” TRFRINGFZOERNER~ LG
Fs Mg AFE  AFELH /% #H5IE WEIEELH /% F391E518
1 HA AR B AR RE BRI 29 10.39 27 3.14 0.93
2 o [ M B9 B e 21 7.53 74 8.60 3.52
3 ERTHIT HETLR 15 5.38 17 1.98 1.13
4 Wl R 3 50305 e 3 14 5.02 21 2.44 1.50
5 B E T k¥ 9 3.23 25 2.91 2.78
6 RAEIKS 7 2.51 33 3.84 4.71
7 )| Z SR B AR F 7 2.51 30 3.49 4.29
8 T R F 1 6 TR AR i 7 2.51 3 0.35 0.43
9 1IF P2 5 1.79 39 4.53 7.80
10 WAL WL B R L IR B 2 e 5 1.79 1 0.12 0.20
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& bR : Tk, KR SER TR

M, HRESTRENENRTE, NEZNAME
aEME (F221) K&, X EEEERY
i Bt

O EEHBEHTREESHEEAR" TR
TE R BT R R 5~10 58 B B 8 &% J7 18 A7 MR iF £

Vo, s, I ERMANARE (H

222) .

222 AEESHERIPSEE
HRPELTREAESLALERE - ELAER,

MHE R KRB ED E LR ERESZANE
Nk, B PR E B 20 #4260 F AR I 4E x E T E
ERXNBEFARG LK, RE 21 HLURZES RE

LIRS e SR RS M R

EXRTHRT HEALR

H [t R R 5 i e
Hir &M E R R AR ERAH R I

2.21

MR MEEENGER, UHREETRRE
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148

& bR : Tk, KR SER TR

T ANLIE RE 22

EHAIRRLS 3 EE
PR W SRMEEEME

HPEH AR BUEESRE

Wi IRBAER R kbt BB AP
£5:
BEAAK: ERE K#EE A YhlR EEF K E EAx
OB MOk BERE KK
& 540 M — HAR RET #EL4K
Bt wEE WkE DELE B F
ERYE B HaRk KEE KT £ 4 FoE HHH WEAE
BEX ZEE HER BCE WAL WEEC HEE EAE EEAMK
YAk% Ak EAYW KRR ELE FRK HeEH KER 4FR
W OBWMA K F L F DEE = B s FH4 S
1 BRHEAMAEAF
2 KBAH¥

3
BRE R
T A
BRE
A
FRHE
Z 5N



=z
'4"' DI TG

L Engineering Fronts

HEE KER X B EE o F A B FEA OB R M K
X XX M XEE ACK Afa A B BAEE %k # %X%—
% & B B HGH HELE BHT EnE £ #

O HEH E2AFE FEE O S

WLFE I K ERZHK H O FH O EANE HEELR:

A F EEIR OEXNA EEZA EXRF HER ML T F KK K OB
TRMN E47 EFEE X # EILH W% E4% HEE HRK 2FER
Frolk EEGHE EENR EXE BB Frd Mk mERH X F o3 M
B # % %K o& % B FMAK X\ HHE BEE W F RRIR BRI
et MAX BMRE M W MKW F # Warren Julian B RO

o WEE BRZ kB o % BOAF BER MET HRE MHE2
EAE RO K R K 4 % ¥ K R KAW B F FEE



150

)

ViR : MBS TiR?

N RESBSHIE

1 IEEMRAE
1.1 Top 10 TEMARBIIELAESE

HEE R TR (LT ERIFEAE )
HrH 8 Top 10 TR RAH LK 1.1.1, ¥ EFE
BETHE SEAXTHE EEAZTE. £5F
FIR, SERFIRMEIRFTIRE 6 NERT
M. HEW, &R 201642021 W GH XK E
BRA* 1.1.2,

(1) #9749 %/ REt # tE F HLE

BE F e F A RIS AKE . X SR
AEEFEEENS . W RANEERENAEEH
MR LA R E R 7 B iy, B AL
SRR A B S F AR R B RN, DLRCERIE
BA MWK, THORA N H T LML & FH o
fme B, REER. TIEHLIHT LM T
FHERFTENEETRNEERAR T M. HFE
W% AN RIT N F EI IR HT LA E

®1.1.1 RBESEH TR Top 10 TEARAENG

fog e B EERER TR ENSEMLESL,
HAEKK-ZR-LZELSNMAERBEREHS, &
H—FUFERAE G - ERS AL,

H B F A M A A T R R R T g A
FTEXRE, XHET, REHBLHE AR, K. £
EF A4 ENEEGEENTR AR TS .
EFE. WBEREHRTEN FTEMETRTEAN
Rz B EBEERE, BRE—MNRT RN
T—MFENN T RIE, FEARNTFHT
LMW EBE TR FFEER. KT, B AZS
BT LA L N AT A AT O L AL R
EW, BN A, BaFmimisE, &
FEMEIFEFE, PREAX. AREARITEEE
BETHRNAR, WEHER., MEREELELSTE
BENEAR; AFEENRF T EIMATL,
DT 4 3t 38 A B B KA BT T B4 B B A AT A
fodEfl,

(2) B EAMIES FIRMAFA

K — AR R FUE 2 B 3.5% M BB
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HERWEREERE &, HATRE EE=
B NAFEARARRGEE IR T EN T EER
AL A

(8) A AT 37 3% %1 B W 7 A A

AN W7 37 % % ( personal protective equipment,
PPE) B ERY FR#E W &K% LM F RGN
B, k&, nE, FEEERFAL, aHA
WA F R (LT HARI AR ) ZHUK, 2
R —KMEER B E, B R% PPE By 9%t
FRAW A, HHFE —RMEET AR RNNA,
HRBEFHHERT UM E NI T L. FiEFR
PULRKEN—FME LT, 2020 F2H34EE T
50 LR BE, HFED 156 LR 0 ERNEF,
P 0 52 D FE 450 £, BATES L
R E SRR U TE N BN., TETE, U
EENTRFEFRE A4 N EHTERG, 0 &
SMUEE 24 1096 A, RIE A 1840 4N, 1
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BEZFE, DEXTAWENAEE D E 2 #AER
EEHAENAE, FWHAERF N —REDRH*
AWRIRIR S B S E . b, K37 %k % (PPE)
b T e B AR BB A 28 7 B BE Y 1] AL

(9) XETABZEMERRINGEHZLTE
IR

B ABEME RN T TR EMNET, o
T, R#E, WHERANLILR, MA@ .
HEATHNELEMEEHTRERE, HERAE
P2 IR K B 0 B £ 3 09 IR e 28 R DL RO Y B 4 B £
PRk Hy w E O, R RN G EAE RS,
RIEEGMENEFZEEGHANTHREEZ
To B, BAARGEF, I, AL EEN
IR F 5 A AT A RAEREAT RG] REMIEE
FRIBEAR, LA R B R % 55 KR &R
Lopde, QHFHTNNGEERSRE T %, WERER
BAERFLH G RABE TN EE R R, LR
BT TR AR R MR 0T R R AR
BRFMAE., &R EE, THTEREE, RATH
EIMARHER, THTRLKREE, & —
METABEMGRRINGEELZLETEN %,

(10) ZRIE A BRSO AL B A

B AR B R E R — KRR FN
BEAZWHEA, EHEERBELTRT BEN
HFEES o AT HEX A, TERITE KA
B RAMR SRR AR R EEENR
Rz — MERBRARMEH — M LRERTAK,
M EREREEE SR EH — 2 MR R
KRB, BEAFLEWAERA, B, HET
Sk T Y AR AR KRR B BOR B OB £
FRR T AT ™ & o0 R KR AR ARA R A4 47
%, FLRERAFEAARRTHEE, F&THE
REZERFRS, RATRAWE MAET .
2020 FPAk, HE “RE/EBT PYORES EE,
REBBATVFERKFHNREFRLESY
BT, ETRERBEA LT WRBEM B EEN A

TARK, Tk, RbeafERFQRENR, &
ARFMARA . A1, MEGRERNER,
BWERAZ RN REREMTEE . B A
FR&, FERESHFARFAALEELE, £
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FREEHDRAERRR, FHk, IXTRLK
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K, WA AT R R, LB A R LB B
M BAR R & R e R R LA — RS W E
BB TT o

2.2 Top 3 IEALBIAESMFIL

221 BEREFYERMBEHRF SRS EEDE
EHEIFEA

A HE — 5 4R B Tl B R E 3 4 8 YE IR AL LR
K ARG A A E ARG E R R A
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BRANHRREFENREN. KR, TEMN
EARFEN W &, mAFl, A8 NGEEH A
EERABEIAREL, LEEANLT I HKX
BAEVHAEL, KeE6AR. SEAFH SR
TR E RN KRR ERTR T A, H 221
K BRI T E RAE TR G T AR T F 4
A" TRIFRAENERERE %

— IR T 75 B R AT 3 IR Sk E L An
BABERATR., BEN%., He ., 2. B,
I, BHMEE RATI, FFRBITERIELEH X
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BIRERRREEA, FEEREEREAR, mEBEA.
RIFEKFRBFEHIFRATEA, BWRELEENE
it %k G AR EOR, BIRIT R IR L
TH R BEORAH, B EAMEE R T E AT L
A T X &R REREA. A, FEERK
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WA AR, BARHTT 4 35 A R
ARG ABEED,

ZRHKE AT L IRT R UR Sk T F 4 ] ok
TR #XFEWARFEEATRA, RATH.

AT LU Mt ZAREEFRENE, EAEE
Wik, AE ., M, B, LI, BEREEETL,

TR BT B IR Sk R AR, ERREB A
KAk, FRFBRERT RRAERMH, FE
HREEREELERGRRREA, BEELEFTE
thtt, EFIRENRECHEEF R, &
Ao RIFEAKFE T % E IR BR80T Bk
Bk R H KRR, SR TER, FE
HEH . B, ABEREF S AR RITE
B b 6] 4 0 R Sk HE B AR B FT

= R Tk I X7 PR B T TR 45 ] K S A K B
Ko R I W E X & A 7= bk WA 85 R &
IFR R ARV E X 6k IR 5 &K% X

FAVF RBHA; TR T X5 IR IR & %A A

SRS N %}%W/\&{t{kﬂ}ﬂ%&j‘ B Tk X
wAERN ., BEURFHARERA; FLEKXET
P B BE AR SR

W& 2.2.1 T4, ZIRI LU F %L A
AFEHATNEHERYFE, 28, X
B, £, PEAROCEALHELE—, HHH
83.31%, #it T 2L FlHth 80%; EXEKZ, &
b 3.54%, o Al 5| B Bl 72.17%, HE
4% —, BEUBIFREHAENE, HEEHE,

W& 222 T4, RIAEFLEEFHEO LA
FHHERSZMIMEYTEAE. PEHNFRILR
TRFEA . bW = A E S ERTEAUFFQ
HIRAE, THEBEESEITHEARAR, THEL
Fhe N ERARAT, X B S E A
BT 6, EHMUBMIHARHTNE, L
o

B EBFESN TR, REEEBREFD S

BETREMS £ TZRA LA EEFY
Rk, Eﬂ*iﬁéti;‘éﬁﬁﬁ, FEARRRHE
i

| e |

221 “EREFVERERNBSRSERDEEERA" TRFRIENEEIEE
*2.21 “EREFYESRERFBSESERIDEESRA” TRFRREFROEFNEE~HER
Fs ExR RFE RFFELLSE 1Y% Tk WS /% Y1515
1 L 754 83.31 1561 7217 2.07
2 = 32 3.54 182 8.41 5.69
3 HA 27 2.98 92 425 3.41
4 # E 18 1.99 30 1.39 1.67
5 3| 10 1.10 34 1.57 3.40
6 *E 10 1.10 34 1.57 3.40
7 b A1 B 7 0.77 20 0.92 2.86
8 LE 6 0.66 67 3.10 11.17
9 2 6 0.66 17 0.79 2.83
10 B AA 6 0.66 15 0.69 2.50
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e i A S T S i
1 WA 27 2.98 84 3.88 3.11

2 o B A e i A TR R 9 0.99 33 1.53 3.67

3 LT = AHEE 4R R T BOR AT A R A F 9 0.99 2 0.09 0.22

4 L7 AV e A IR A F 7 0.77 16 0.74 2.29

5 LARE T 7 0.77 11 0.51 1.57

6 245 5 A IR 7 0.77 6 0.28 0.86

7 4 UM IR R IR A 6 0.66 3 0.14 0.50

8 W F KRR O IR ST 6 0.66 2 0.09 0.33

9 FE A L TR R IR A F 5 0.55 42 1.94 8.40
10 KD ERBBIT KA RAF 5 0.55 16 0.74 3.20
JAE R G 97T Pk i B R H A 7 A M, EHEEREXRNFEEAXES LS R
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BRENHEMAR S
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%223 “SHRHEBREAANEEMKESGENFINE" TEFAEIESZOENNTFETHER
F= Ex N2 NIFELLH /% eIk WD /% IS8

1 a2 668 78.40 1283 44.58 1.92

2 ESE| 112 13.15 643 22.34 5.74

3 % 19 223 87 3.02 458

4 I [ 1 19 2.23 73 2.54 3.84

5 # 15 1.76 10 0.35 0.67

6 T 14 1.64 50 1.74 3.57

7 JIIE-PN 13 1.53 37 1.29 2.85

8 PR 12 1.41 68 236 5.67

9 B A 11 1.29 4 0.14 0.36

10 ¥ 8 0.94 21 0.73 2.62
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/\ = y; * N ys
= ; N NHFE e WE1E SEH

7S i BIE e, BB pmg g
1 I I A8 B R A A 19 2.23 73 2.54 3.84
2 oa- I 18 4 Bk IR AR 45 = 19 2.23 60 2.08 3.16
3 F E KA K R R I 16 1.88 71 2.47 4.44
4 b L IE /N 14 1.64 43 1.49 3.07
5 W AR A TR 5T N 11 1.29 82 2.85 7.45
6 T E R B RO IR S R X R R AT 11 1.29 21 0.73 1.91
7 YA RNARTENF 10 1.17 28 0.97 2.80
8 & A A T AR TR A 10 1.17 23 0.80 2.30
9 E K i WA R F 10 1.17 12 0.42 1.20
10 FET b AFE (IK) 9 1.06 23 0.80 2.56




'I.A LH]
gﬁ%ﬂ&ﬁm#

ing Fronts

SR F, ERARMEHF—F R G HMER.
AT E By A, At — P RAREER -
BRI o

H 224 % “& %[k w AR B A Bk &
GEXPFWNET TRARMBENLERE %, 7TU
FH, ZIBRITFRAHERKS~10 FHE LR EN
BAEA: & —MNRAMEHEE F 5] N A KE sh A
EXRGIAE, AL, TAE AN KEFF,
B md B ER G R AHE R NS

223 NABPERENEKETA

R K FNERELR, EEFNMAD R
HREEEF—REER 0 ENERAR 5 A RE
WA EASFHE THERRA, U—KMEEH
DEAG, E—REFEGEEREMNR RS
— B AEREN N EE, URWEWFF MR
KUk EEBLUREE (PP) I EMH, 4
Efn Bt R A K. Bk
B, FIEIRGE— ARG L, MR E R
AR BE ) SARTTAR IR 5 o 1F & By s 4

B8 T 5]

PEARI KRR TR .
e LY ‘

R RAERARAR

AR EERIRER, WA R EM RS EEE D
(2um 24 ), HEWILEN, LRE A, £4
JE Wy OB AT AR R AR R M Bk,
KAH PR # k.

HEl, EFx—ARMEADERNERAEFEE
B Ak A EROR] A A Ak 2 E A
RmA%k, HEEXFRAMED D EDE, B
K, HXEEAFEL, Rk L iE A
TAEEHMES, HFERILKR, HE, AR
RWEREE, EXREFETE, PR, TIEF
B EAR A2 E R R R B ALRAE R TR F
—RMER O ERBERAER T, SHMAMEERSE
B EAERMNL . JE A S BT R E Y
U, HERRIARRA. REME, EFF
R /O o DI P = T e
EABEEF-REER O ZE @ NARAY, &
A F RN RS A0 TF iAo F e it
—FFA, HERF O EPREERSLFRAR
BLAE AT, FEE R RN mERE. fE
ik, EMHRF AT AT L, TUFEREEIRN

TR KB B RTE LA

. FER WA BER A GRS Rl X %A

YHEEAARFELR

. PEAHL TR ERAR

.Eliﬁﬁlﬁlﬁliﬁﬂﬁ

PEFT I XZER)

E 223 “SHREmENHRNREAMRAFEXFNOMNA" TRFRMEEEIEENSERLE

E 224 “SHMEHEEFLKNEEMRIKFEAFHONAE" TREFRANERRERSZ

171



172

;i

VbR : MESHDH TR

TR 8RB

Rz, ERRARBRIATEF I Ep LA E
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R, URBEAEAMEA, HIFAERT—RT
F ARG O EAR, FlEHE o EE, FAA
RAAFEF—AMEER D ERAMERH EEFR
B, BAKB A EF—AMER O ENALFE,
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H225 0 “NMAFHFREBREANA TR
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REETEDE BN AR, ELELN AN
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X, ERMAERA LTI ASNHZAAENEE
X, TEREDEREFA, FEATHA
RREN, wER, REAKHL R & EREA
RARBEFREFHINELRALTNF, PP
A ERFE R R R BT A #T . sk 2.2.5 TR,

FERWEARZC LR, HE AT EHLIT4T,
W TR AT & A8 97.99%, HA K EE s E,
HEA AT 5% &0 B AR SR £ AR E R
BTXE, FH, BARAFER. KFHHI#K
kA& (%225), REEFFHHT A 0.63,
mETEE, REPH. BAFEHZR, MAHFE
HEWEREAAZLRRQUMED, QIHFTLE, &
A4 o NHEA R ARG A AL R A R
22.6) , H P H 4T LA AL 2 R O K E B R
LA (F B ) & AR BOR IR B A B S AL (L
) HRAAE, (BT L AT £ F 345
BB, FETHER, IHETHFAT LG E
KA, PR EERK, 4 MABFEENE
REFARARFT - % -t EMARAZE. &
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B, #—FRAKEEX —FANCIFRY, £
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BB EECR
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R R A
B EEIR
(F=l A B ER)

(b) & R AL BARE A

2.2.5

“DABIPEEOWBRR" TREFRMGNARRE



=z
'4"' DI TG

L Engineering Fronts

#225 “DAMPFESNEWEFR" IRARMGFROENNEZ~HER

Fs ESES RHFE NFFELHE /% 515 WEIEEL /%  SFIIEE1EL
1 F E 974 97.99 610 85.67 0.63
2 %[ 5 0.50 79 11.10 15.80
3 L 5 0.50 3 0.42 0.60
4 w2 4 0.40 11 1.54 2.75
5 2N 3 0.30 8 1.12 2.67
6 N = 1 0.10 1 0.14 1.00
7 * 1 0.10 0 0.00 0.00

®226 “DNAMPESENEWEFR" TERFRIMETROEFNNEE~HNGE

FS g RFE AFEWHI /% WEIE O WSIELE /% FEESIE
1 ekt (&) FRA A RAE 6 0.60 0 0.00 0.00
2 WEEEHE (x) ARAF 4 0.40 4 0.56 1.00
3 BRI £ R BOR IR F 3 0.30 2 0.28 0.67
4 FEE Rk E A RAF 3 0.30 1 0.14 0.33
5 2% PRI R & A RAF 3 0.30 1 0.14 0.33
6 fFE K G A IR F 3 0.30 0 0.00 0.00
7 EcoATM /2 7 2 0.20 76 10.67 38.00
8 P E A AR E T A 2 0.20 15 2.11 7.50
9 F B A B R B B R BT 2 0.20 11 1.54 5.50
10 KPBREFREEHBEARAE 2 0.20 5 0.70 2.50
MiEiREARN R H & ZHFH = *F E # xnEk
ANk & # BEha # &
RRIEBK: MEH PAE:
B xRA: EAX AEE KEE K & A &
Has HMER KeX HFE Kok WEELH:
xFE AT BEY T-L HKHE ® B & & VAKX F B BWEA
EHRFE K R BEXH I=EE EREF 2o Bl aFEa HwE EZkE
TR MEF MRE B Z EaT WAkE WK FRE O EES A W
FEAE K OB FrH %K oM O F B O E AR
T1E4H: " ¥ B X Tma A B F F
B 8 E HARK £ B WAHE BEE XFK B ¥ X B EEA
WER BEA FLF K ¥ ORLF BN K #E & HET
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1 IEEMRAE
1.1 Top 11 TEMRAIBLAESHE

KV, Top 11 TRHARMAEEZER: O F
KR S AE A o T FAF AR R, o
FE A RR S R IH 5 RANA . L EERE
BERENH . AMB KRGS FEDFNH . KA
T - & - M EY - ERFRHMLIERLEN
#; @ —wHEAEWLTEMN, WAFHH %L REEK
B BELHFRLAEMN;, O X TRAFHEY
FREERECEFHATR, WE LY TS5
EABESBFOAE. G EREEAR. HBHE
AN R I AR NSk DIk BB A A YRR A A
B WA REE MR, KSR T2
AT AZ QB X X ] 7~143 &, FHH 59
B, SEFEMI; BHHIIIAKE N 5.06~178.69
K, FHHH 59.58 K5 L h SCH IRAE L 2018

*1.1.1 RUGE Top 11 TIEARELE

Rl

A0 2019 4 £, H P EE S AE R A &
W5 R BALE” Fo A M NSk I R CE A R R
FRAR” e CHRUE3FEHNE, HE E
FP (£ 111F%1.12)

(1) 1E4 A SR BI6 BB A b TR I & AL A

A 4 B4 2 K BT A AR A DAk T O BRI R
HEAXRMXANRFEMELARFRETEE
R, Hoh T AL X R LR A& Pk o
¥ BmKRE, YRR DL & FR TG R4,
B E KA T HEAENHFRATHRE
Mok, R Dok, HEaxdK, TE. AT
K. HBHE, REAF, YA BREREGFRY
ARAFRRRELTROTRE, A, JARE
Mgk, R RN EERANZTE, F®F
26 YAl ph 5 PR H B B R R 38 A A A R A
SHMEEK, HRTARKEN, BLALHERE
EREERTEEAMRS, AFEHEERNTER
BB ERY, AN EERFFESANERG.,

FsS TEHFELE BOIEXE  WEIBUR ISR FIOHMRE
1 1 0 3K 9 AL BB A A RYE IR IF KL A 74 2345 31.69 2019.4
2 B3 0 R 30 G kAL 45 7556 167.91 2020.2
3 3% B Bk 5 R AL 83 14 831 178.69 2018.9
4 MM RBERR L & FURE 61 588 9.64 2018.9
5 A= 5 Hy % f iR A 18 91 5.06 2019.2
6 e 4% R IFHA 98 4 868 49.67 2017.6
7 EEHELHERGEM 50 569 11.38 2019.2
8 Ao AR R A R B 143 11 032 77.15 2017.8
9 AT Rt 2 F A 4 AL 7 167 23.86 2017.7
10 R ETRRNN Y &) 34 800 23.53 2020.2
1" RN - F G - E AN - ERFRBEE 17 5 84 2681 0173

IR
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*1.1.2 KU Top 11 TEARANEZNENEFREFE

Fs TiEHRELE 2016 2017 2018 2019 2020 2021
1 VB 41 N Sk AL B B A A IR TIT R A R 4 10 6 12 13 29
2 FE M m R o S x5 2R AL 0 0 4 5 15 21
3 HIE TR E G P AL 9 11 7 25 15 16
4 HZEMFERBEERXT L & FORE 4 10 14 9 7 17
5 A= B Hy % f R A 2 2 1 3 5 5
6 1M 4% 8 I BR 29 17 26 21 5 0
7 FELAEREH I 0 7 11 12 6 14
8 A% A Xt AR A iy vE BT 32 32 34 25 16 4
9 R TG R 2 F 4 M F AL 2 2 1 0 2 0
10 MU /MR B R I 0 1 0 6 11 16

g e pn .
11 FRFEFHE %%ﬂéﬁzﬂﬁéﬁéﬁ@ CE I A s 6 9 4 3 0

A W A BOR AR R AR B G RO Y K R, A
K YL TF 6 B4R 1 h 1B 4 B A o — AR BT R e . &
FHEESFHEAMPAEN LR IR, B
AREAEARF B RE S AYIMLEFER, EHH
WERE T R EF A, UEFZEAAAE
RS YRR b E KW B A FURIR, At
ER LU ITFERUARBE THRL T RELEHE
3 S

(2) EZE 34 R 09 55 30 ] Fo @ AL

HEZHREERAFE LD WIRA &M R
KB, JEFRF &L o Fe B AL IR T KR T
"w, ERAPIALRLEZE-LBERGMIHEANE
HER—BEERNARHEL@ERR Rt oA T £
ZEMEZRE, WAARGEXLEL )RR
—EREEY. EFMANTAETRNKEER
TR AR, ERERTENERERFZ —fEX
S g5 B oh My R A K AL P R A T R B
Wl o e o ALARHE B0 R RS e £ B R FE LR
ARSI ERE L, —LERRREGE
Tt k3% TE R A F T R AR B R A SR M,
SECS 2R E LGN NE R R
FA, REBRMHEEIFRREENES £, &

HRBHEAENG - EFOLTRER Sk, Rk
B F= By P Fe R sl T 200 %%, T % T30l
RiEl, ELABRESE. Borm R R E )
e fn ki T R AW X EIF R ARG EEES
R AT, o2 YA R A R iR, AE X AT
RERGE NG ERZFRAR EERTREEER R
L &

(3) HEEHREH S R

A LAWK E E N 1500~2 000 Pg, #H 4
TRAFHREEN 23/, Ry HEHRECFER
SAEMR T E BB 25%, Hik, IR 4IE
B ERS THRERE LS, REABELMULE
HRVFEREEAEEZT L, LERHEKRS A
FEWZCZENAREEAITAL R B

RERBLRE, RIGBER, RELYT LoBmn
RELH

EEE-NSMUTF SHLRRER KL,
SHEELRARHNTHNEALRAS, B LEE
BRERNELFERE T FENHT . HlkxkF
FAxd L E R AR LR R R AR
X%, BT ERANRNH R LE, BRELSTR
TR B R W BRI, K
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Ao EALH B FT o A, AR R AR E AR AR R A
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HHRE R RBEF RERARRBEAER, K
T AR AR b 3 B 0% e B ) B R R R E R
RS RO
(4) EZEMFREE AT G & RFEE
BEEm (R¥E RM, P FRBT S,
BRAESR, ZRESE, AR, LK
T RERMT %, 2 W EAN = EA R A
L7 b BB I (R e L BiE 2
AR, RER. T METREFEHRER) .
B (R FEEAR., . ks,
AN Bk R, OBE, TR, R, k.
HEEF) TEGR (AERFELTNRERE,
ARALTHELELE. RARFEXLMR
HED R TR EEF) B AR LR
ZERE)FRRMER AR L b kE R,
EAWREEM T ENE R, & &R,
BERGEEMELF BN EZ2FAZE T H
MKE, LER, REEDZENRY ., €%,
B  RoRFE R K G R ENE T E
EFFRT AR, Rl 2EAEAEA, X4
RHAFFR, EXEZENBEELETET R
bR R RAEE AL EERNTE., 2
W, XFES&RFEZRZER L THLH R
EWENTHRORRAES, BEE5RRERZHEN
HEREEF & &R RE D AT FR, HE
T HLH KA R ESFRED, Bk, K
RMZAENE R L, Ngmka, ERRAEET.
KRB E T UKAEHD RNA 7 @I & TR &
ety A ok SRR LR R LR 3 48 AR AT
WRAE LN BT XEE &R R REER

BT heALE, b EZ IR U R R AR
FRIAE

(5) K= % e

SEERENREAIEHIEUN L T ELREK
HWEN, BRI F, SEERSZEE K
Kt et y, SEUROMRENERR S
NzZ—. MEEFAATMRAFZEALFREREN, £
HRERIFAB MM ERNLIBRFEN T 5145
fEH, —ESEhRE, ERTENRSETER
HhrEAMERLAREN R THSEES
TR T WA El R R 2w, F8 T W
EEHNE, MAASEEREMERT Ea, FLn
G, WEET. LFEFEFFEATUREAS
W H R, P m g IRR AR S
TEBR. B, ARARET AT EEERE
MBHACERBRT ZAEEK, 0B, NEEKF
MBAR, FTFRTRARHAE. KRSt ZEHRE
MM EANEAERZNELEL MEEAEER
B9 B2 R A1

(6) ek & HFEHAR

HEeRTEIREMERLFARRL ST
FFEAF R R, R b Al b8 T 3 B 3 e ik 2
B R, B S, RN — TR AR FE
Ho REAM, M, FRZAWEFEFET
HRFHAF, REEFEZQHE, VREEX
WREZAHE T EATH. EREEARE, KE
WA AT A L u B w M, HR R
AfRE, IREARERETS . KEHHENS .
RERNRE K EMBEBE T RO AR Y. EW
St A TR TR AR R R B AR A R TR
EEeHERAETEAR. O KEED®GTE ™%
EEmBRMERANEEEAR; @ KEEHLTE
FOREF) @R EAE L T B
@ A H 1y e B T SR HE L SR B B ROA;
@ KHEEMRERNR G R RBEAR; & EH
28 “TAN” KeRBEEXEFER, BLEMR
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EXWEERHRGEESY HREAF . FEF,
PR IBFENTHFNRX G, SlETEHE
YRS TR BIERATEL, Gl LHE
AEMEEEFHRERIRE RS “TAMNL”
BRERAGKR, ZAAEEHFES SR, £ 7K
REEFRFNMERA, EWGEE LR AR
10%~30%, 4 & & /= # 3 F R4 8 K, AR
IR D& IR

(7) &5 EARLFH

EHLARRAGAMREELATEMNNERES
HZ—, RIEELQMAEFESHREZFHHREA
TR EEREE B — MR EEAF, ATk
BEEFEERNFEMN (£) . BAr, ZALH
FAREETEAAMBRE. —ZEHTE LR
KW FA R R £, B, BXRLTFAR
RHEBHERA, EERTHEFSINMREERRS
3| —Rm MR, 2 FARITH BB RBN S BAR
BEUWREAEFEH WL FRAIL, HERTER
B, HAZEMERDBEX REFENDH, £
S E AP AR At T AR, BET A
M, ERZTERFOMREAR T REHEE T
EFow, EREAERTRE, Ek, MEHE
HEAFAEFAFEZ RN A LRE, AdHEE
WHALASEA KRG ERABE L ERIR LT
R A, B, ESHEEA TR EAS
EERBNMR AL ERARER. —BRE5BEEEM
WK B EE R H T AMATERL, EEARE
B R AR, RS A A R AT R
HmBmB AR, RERELT. FE M AE
U, REFAAFENTERERR, £HEE
FAEABEETHEE, FHERBEXNEEY
e E A PP ABORN, R, METH
MAEMRBEARUKER pBER AR FE ., HHERL
A TR R A, AR T4 Ak A R R
W, RUHTLAEEGERE, HEBREE
SR A H A B A

(8) Mt axt Atk bty i

AHRAFELTMERAELHEENAEFHRS
GirFEX LW E KRR HF R SR K — Bt Ew
AfEEs. REEFHTAERNKANEARE
BB, MABEEBRIEERMENL2RAET (L
GHAMRBERAWRTFER W, MELHKAEL
%, WEREE AL RIEDNTRHEE, FH
KA BT RENERKRE T ALHEEN,
ERFEFTBEE A 18% RAFEE MR
SECE RSP NER VN Sk & :vh AP RS
BRI 1% 1 6%, MK RFA, F| 2050 F,
AR ERET S RIRE T EHD 18%., H
A, AEEMEAREREFHELZFREN
RE KB, R AER IR, R TED
A TR R B AL B B R AR AR AR A R
A, EREOBRFRAEER: O ABEEZMZS
W HERA; Q REASRFAKEEREF A
XA IR W BALE ; @ AEE A A KTE S
TER TEH KR UHLH . HH AT a Aok S48
BAWEE, TURLRREHRAELLEZE
WehHE, ANER, B, BERESEEL T4
AR ER A, N ARAEE M RE
FENERD RGN FREKRE, hHRELHA
%z 3 B R R R R,

(9) AM R 2T & 4 F AL

AT i K 4 6 T IR = 40 L2 B 7 3 iR
KRB R o T4k, Sty o, KAy
B, REMBEARS AR, @AREFELTEH
B, BRapEFFEMENAMEL, BHNEEY
FR T A O K& M EEA 5N EA RIE;
Q@ EKkF. alioHE. ERfETEFES4
TR E R & B FE DL ROR BT 4 i b B
W, @ B ETaERER, o400 EREE
ARBEBESHEENLENF; @ Ea@FELEL
i fn R IR B AT R B TE A A M R F R
BIER; @ RAAF K2 TFHH; © 2K 5K



B VbR Rl

A d R R WA E MR 3 H EE (quantitative trait
locus, QTL) Ef#t5i; @ EEZHHER WL E
HAXKIN. HREESEER: O FAME
AR E I E R SRR T k. EAF AL
#, et s RA . FEREL. EoTFak. R
FhHEMESE;, Q ZIHAN S EREFTHEERN
HBURTEEFHRAFRTIE; @ EEAM S
Jr A bt M MR B 42 48 KB R A AL R B AR
@ FIF # AR BEARFATHAE LN XEN L
Wy ® x@EEZEaNGEREMEIE G LE
EAE L E; © & E BRGNS &R R #&
A#aEM; OF AR FRITFMN, EFEE.
BT B AR A

(10) 4 4uhe /i & 3L

A A2 LA B RS0 % S A BUR
MEAETHREDNEEES, XEEGRIK
M B A7 A& — % 2L NB-LRR (nucleotide-
binding site, leucine-rich repeat ) % 14 Jy 2 &l B H1 /%
EAH, XM EATUEEREERIIFEA N E A,
T B B Rk KR, AR . B M Harold Flor
T 1956 F# H “HEEXEE" (gene for gene ) #
WL, AT T AL A 907 1 o 3 4 = NB-LRR
AEREBNT R EASETREFWENB L Z
B, FERNBH RZ. X—RAFENERET
SR ALY 4 e AR BUR RL T R B 4 R St s, PR T
PLIR %1% W 89 N 1%, 2 NB-LRR />3 H 4 30/
PEey R, REH 20 ML 90 FRUK, T “H
ExtEE" BATRTREFEFHOBEE G UK
Xf RL B9 A6 F B9 0 NB-LRR & 5, AT RK—
Bert 8], X F NB-LRR Z& & & 4 7R A 8 i & &
HERER N (wBEEEAT) N, —H&H
RER, P - PNEENEEZLERETEN
NB-LRR % 6 % &, HTLEMNEN L% TET.
2019, PERFERREESAEENFHRIS
HHRRFAERINT EEWE B E G ArAC #
EHNB-LRR 5 x&Za R ALK, ZEE

BE-NLREKEGY. BRERNLREEADE
WMIE, MR R TFRYE, BREETAR, F
KEUEEARANAERE, BRAMLEBER
BLALT . BT %A A 46y 1 A AL F 2 LT NAIP2-
NLRC4 (NB-LRR & & ) # & 8 d0@ RIE /DK, H
T AR 2y A B U AN, 2020 £, EE A X E
WMAZFRXKATHUHERIR DNEEED. X
W T BB 7 NB-LRR & &R 7% B 2 & & 3 B
HRZRA L FHE, EENFEFHRTFNE
e E 1,

(11) XEXHE-F G -HEMEN -EHRZF
R EAE W AL H

ERAFHR LA EELE TR LK E
FlH, HBEFESREHLTHRENE. RE
ZAGRERAEL T : REGFFLENESEE
BEAN1910t, RIVEREFNE 2.4 7; &
Z 4k b % 4 & (chemical oxygen demand,
COD) FH#H 1200 % v, HRIVHEHLEEN
95.8%. 4 [E COD #HEH & &t 41.9%, #iL T
Wig g, A REBEMAIFETEULE & FE
E5z4T B S5 EMER, FEABARENR
B&ER. REEABE RN EMF A ZE. BEH
TRk AR R B RPN AHF A R A
LR EAFT A RN TEHAREEKR
BAMI ., KRB IR 55 8RR R b T 1
FHA; HREGERE RE S ARG EAIE,
s B ARAR, AR EDERAFRA,
MENKETIRER., BERIEEAR, 4R 4
WK, RERED@B I, 6 F 14885 %
FIF . JEFEF R EFF M RO KT AR
Fl; ATHBBRALABIYEL, UREEAS
ERFERAPRELTWEMENEAR, BIX
HIZHEH., RATENFREEN KR, AR
mEAR RSN A R E, HOEE WA, K
DR TE R B TR E R RS, R
B, A BB I T R
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1.2 Top 3 TIEMRBIAEAMHIE

1.21 (BN LYME R BF AR R FEF LT A

(1) 1EH A Sk Pl B 8 2 A i ¢ IR 1 & A A
HRHEEZ X

16 40 YL 2 BF A A A W 78 BOE AR
HEANERBFXANRFEMAL LRI RETEER
TER, #3507 A 25U B9 5 5 K R A At & i Bk ot
b BERE, PR E DU & Ff RN R 46 AR
B ERAWATHRFEA BN FREA LKL
Mok, wmERD . Dos B EK, TE, AT
A ZBRRE, REAR, JIUABEREMRY
EFAFRFEERFRAE, AT, JhTEL
MEK, FRAHERNEFERINREE, HkF
T A0 Mk B (B A A T 2B o Wl B R R
SHMRK, HRTIARBEMN, HFEAEMERE
wREERTEEA RS, LA RN
EIWAEEN S, EWBEETF RS
WA EEMBARSEH RERFEEIARGLE, K
SKYILTF 6 B4R ) 1E H 1B 4 B A B — AR BT R s . &
FH R RS M AR A AR, E
AR E MDA FBREF AL B AR, EHH
WL T RBEF DA, UEFZEAAE
HREDY LR E KRR EEMFORIR, A
R LU ITIFER MRS THR L T RELEELA
FEENL

(2) 1B M\ 3k 916 B B A& i 9 IR IF R AL A
IR RN

UM 4y YL FE B B9 B8 R BF A A AR AL
Ja WO TR A A M R R A LA, EREHAE
AT LY R B E oA Kk, TR R TR R A £
TEBEREFEIFRAET A0IKAALCAE
o P EHMATRAEN, HERFRELR, B
EEBEGHFHRELE. REEDIIAE &
REEH - ENE, GFRBETRE, &
ARA . FRE L. Bk, RIRERMK, JF

e LR FEERNRNEE, FNEEAEHR
SR BT R, T f B 3 AR AL
EHALALRMGAEREERMIFTFHNERE, A
M, XEARTRRHBEAHLREREENT EH
WA, Y HFREAE LR EATN, A, XF
AR REMENAK, Y F AL B
BHEARFBBNCTHNHEL, FRHEEEFM
HEEAXBXHEE, MEREHREH. RFEL
TREERE, BlnEFmTNREL M (F
Mi-] £RE&EH) mErE W REFRYE (0 D-1 £
FiEd ) AT 6 FReEk E— ANk EaAis X
W, ®EEBRE, B R ENEER SR
fEBh k&, KMWmL, Ao, JPhmEHF
MHBKERTILRETEYERA, ZEAF
REWEFTEEEARBETE K, R YR
75 MEE KA BATIR 3 E K,
3% [X 3 Fm EL AR 48 X ] By S AR B K, W
P BFEWFERT , BRERNABEEDRE SR
PR, MEMELERERERRE, SMERL
FE,

Pl feAn 0 AR L AR R A AT, H
FREWAEDIH T HED . EEERYM AR E
FHEE, LHRFAWEERANF XL,
BERN T ANTAHE S D32 AR 69038 . R R E
WA RE ETHEKBYNLRE, KT 200 &
AW YL &R R, 84% WEM A
2SANEEMWRAEEWIIMER, EEENE,
PLE K AR 0PI 1 07 2 RIE 52, R4
feEEE D HIUA KR E B B E DI
B E A R RN, EAhEK
BWERABBERA, BN FEROED T4
U LAY FEAT N Sk DAk 2 AL 1R 4 B9 B 94 B B AR
B4 K, 2018 4, o 5~ 4R AT A [ At i
TH A EFNAKLIIN, RIFE & F R
HEARE MR T, HFEREKARRE. B
SR ERANFAEER, BF, RERFERLK



)

R0 0 T o ]

I3 PN ANEHIT R BEAT T B, Peak 5L
AT FEMG R LR RBFHERE. 2021 F
o EL R R AR E R SEILT B A Sk B AL R R T A
KEER, ARAETHTER. TFEENEL ) B
W R A KRR IT R T 2B W B A7 .

(3) RARBRTT 05 R

A —FEEEEM KR, BRAKIM
BN R EE, fEM A KIILEE RS FAUT
AT m#E—F R A O RUCEZEEHIEE
DUEE o AR AT, 548 4 A 18] 35 0 S A AR 4 R o ok B
PR AR E, A KPR B
@ HFEMPKFRNKE G RMEER, FrAEH
Py o i : 2 e o o LKA L N S
YL 3R BE A ST A ah; D BF £ 4 A P B R Bt M

RN ANELFERNA, THLEETEMH
M DA 3 A8 47 LB AT, O AN Sk B 3R B BOK Bk
At @ BAMTERERRBERAAWELHF
S, EAFAEMTHERENEER R, 2
WERE. 7 BRE. REBRFRINHHESL;
® mREEY M ERA L E, EIHAAME ARG
o P RO o T A

B AR DI BB A R RO IR A R AR
IRFARARY, RO XHHL M= ANE RS
FloadE (dF5135%) . 28 (4 37.84%) Fnf&
(5 13.51%) (£ 12.1) . ZHHEZ OB E
P 5] K 9 AE 12.00~127.00, H o B 5] Fo b
R B B SR A B IE T 100, R G
WX FEEHNM (£ 1.22) FE, FEAF¥K.

*1.21 “EONLYICREBEMERRFEMNA" TEARINEPZNENNEEFHER
Fs ESES TIE I EL 3L /% ELETIN RIS 5UR MR
1 [ 38 51.35 1189 31.29 2019.8
2 * 28 37.84 1 486 53.07 2019.2
3 1% 10 13.51 633 63.30 2019.5
4 A 9 12.16 844 93.78 2019.0
5 #* 7 9.46 456 65.14 2019.1
6 % 6 8.11 197 32.83 2018.8
7 B AR 6 8.11 72 12.00 2020.3
8 i) 5 6.76 332 66.40 2019.2
9 P 7 3 4.05 381 127.00 2019.0
10 W I 3 4.05 309 103.00 2020.3
122 “EONLIMCERBEMERREFAZFEB" TEARINAFZOCXNFEE G
Fs Gk NP B3ZEEH /% ETET N FRI9E 15UR YR
1 FE A 13 17.57 779 59.92 2019.8
2 B B R A 8 10.81 197 24.62 2020.8
3 LR KF 7 9.46 181 25.86 2020.0
4 EEREIBRLFER 4 5.41 359 89.75 2019.0
5 HT ok 4 5.41 336 84.00 2019.8
6 BT 3E K 4 5.41 329 82.25 2018.2
7 FRERF 4 5.41 326 81.50 2019.2
8 FRFIRAKF 3 4.05 300 100.00 2020.0
9 TEF|FAKF 3 4.05 198 66.00 2019.7
10 N 3 4.05 143 47.67 2019.7
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LR R o R il N 2l B DR NG & ¢
BB RAR G EEEXENAERLE(H1.2.1)
T, BERENHAREERAER, UFE. £EH.
BEZ M AEHEMNE RS, EENME S EERLE
(H122) 7@, 2NMEHFE - ENEHEX R,
HE RO XN EEFHEREFE, £EMHEA
AT, #E G AT 13, £E HHK20% M E (&
123) o 5%t Xl EEFHIE (% 1.24)
FE, FEKLRFER. ¥ ERFRAEER LI
AR R 8T S X HEE AT =L, F 1.2.3
KA IR T AR RRRFLFAA" T8
B H A R R s

RAF T

ESEd]

E1.2.1
EERUBRUTARR
Rk
RERLEER
RERER
1.2.2

1.2.2 BENWHREK REHIHFIIEHF
REZMRRAAEMG MRS EHFAE,
ERER GBS 50%, EHEA 7K, F
B 1400LT, HEFEMHRE —, 2EZERLEF
A 3.2 FALTG, &R P E B B 30%,
Mol E T AR a3 AL b, ST,
RE BRI EFATFRETEREYATE, #4
HEBEWNHEFERAREZRZR A, EMNEE.
INR G B S B i R K A AR E F Ak
RTERNEHFHRK, "EPHE S RWFERR
E, W EFEXEEAFLNENEE, 2K
Bl R b 3% ok S K M B9 B IR, 2019 F A B AR E

EE

BA

[=Xi)

>822

‘RN LI R BFEMERRIRFAFNA" TRARIAEEZEREDNSIFMNE

IR

PR s K

»

EREKRF

ERFHEBRF

TFRBPAZE

Bl AR

“YEMN LI R BFEMBRBRA AR TRARAIEEZISENEIEMES

181



182

VbR &

*1.23 “EONLICREFEMRZEFLFR TREARMEPES IZOIEXNEE~EER
FsS Ex FE5 T IE I EL HES 2B SZEE Bl /% eS|
1 E 863 35.81 2020.4
2 * 499 20.71 2020.2
3 AR A 164 6.80 2020.2
4 WE 160 6.64 2020.2
5 = 159 6.60 2020.3
6 3* 142 5.89 2020.1
7 * 119 4.94 2020.0
8 A 92 3.82 2020.3
9 H A 81 3.36 2020.1
10 W IE 66 2.74 2020.2
*1.24 “EOMLIHCREFEMRZEFLFBR TREARIETES OIS XEE~ LY

FsS 4 FE5 11 ME S EL HES RS /% SFYhES |
1 B E R OL B e 207 23.44 2020.5
2 T E A F K 129 14.61 2020.3
3 FER VIRV R A 91 10.31 2020.2
4 Ao R A% 83 9.40 2020.6
5 R LA F 68 7.70 2020.4
6 AW K F 67 7.59 2020.7
7 FER L K 55 6.23 2020.6
8 WL A 55 6.23 2020.7
9 TR K 45 5.10 2020.2
10 BE+Zh% 43 4.87 2019.9

ZRFE

HEER EEELE

P

EERL

. S E A E
sR R SRS R
hindyiviy

E1.2.3

T 60%, H%H 7 HEAL 0%, AN NG
F 7 2224 LA 2| 60 % T0. WA, R . SR .
Rk, WA R R a2 R R & ik
S IR A BB AT A A T R e R
P2 E B, SR A B E A Bk 6 HT AL R W A

E/LT S N S e S AR 2N

8 EZEM Y LEEIE

FAEMREMEE
SRIBR G I

RAUEFAL IR S

Py TR BT

“YEMMIME R BFEMRERRFE" TRARIENR RS

REFE 600 &7 AT, oA R 4% 50 4%
RHALLBRWALEERT—EREES ., EF
A0 My % AR R T R R AR R R

T, WM BN E R EREA R
BAR R o ok B R TR b A R W9 G 0 1T R e e

N
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Db, HUARHEERE R 3 £ EREVER %k %%o
ok R T 5 BOR R B R R R B
[ TR P A Elﬁﬁﬁmoﬁﬁ
BT T RAFREE R FRIFERE, fln
REREMIRFAEFLL KN EA SRS AT S
MF R EE EFNRAR RN EE LR, FX
WAL RERR AT R YNGR, Bk,
18 7 i JE 0 R ALK S ok o dk e 2k 8 0% R G AL
FEARGTEXBEZSYRENATR, w2y
AIHE R B3R R A A

BERK %%Eﬁﬁﬁ@ﬁ%%%%ﬁz
TR o IE R T H AR Lxﬁﬁﬁ%x%
( pattern recognition receptor PRR) Y5 2 9 R RS
%F%%%%iﬁ%ﬁ , KR oIk B R
TR R i — T &, ﬁﬁyﬁ?%ﬁﬁiﬁﬁ
MR MR FRB SR BRI E E R
TN EE 71 o PRR A HURR %2 5 0% B 5K 8 hk 0~ T%M
R R R T 2 TR B o KRR Rk
A, ﬁﬁﬁE%ﬁﬁﬁ b 38 3 407 4 B4 & ﬁ H*
aFHLE A HE: O & 41 7 % RNA 3L DNA
Vﬁm%ukﬁ%%WMR%w%%&ﬁ 0
BimEWME4MES 1 (NS1) fEEKEN E3 &
Bt 5 % % dsRNA £ & %k # %9 RNA & N #
RIG-T R #l; @# 4 PRR & & o 8 3F J5 15 4 fF &
KEWRBEL, wARFENANE ABEE B
B (PLP) fr 1§z & (FMDV) W% & 6 B
(Lpro) 7 LAYT %] 2k F& A2 R 4% #%.9% F %< % & & RLR
1 MAVS, D#kik K& # A&, s, FEmH
TREEARR RN ESLFTH X BT HELST
k0 H 8 R %% KR, 4 TBKI, IRF3, IRF7 fr
NE-kB, #H#[HW IFNo/B FHRNEEH S,

— R EEREAEK I TR T A RS
H RAK T L H B 4, EHH B AR BIAL S 2
WA H KA A R R R R Rk
BAREREIIRYE, Uk EERTREHE Rk
8] i o R o HUARR AR M e B £ BRI

AT (R = AR ) o R fe % A 40 2
T %1 A ( cytotoxic T-lymphocyte, CTL) 4> 5 #y 4
MR RREER . AT, R AR R A
EAFEFOTRER, AR RRE M EE L
HOH F Ak An CTL, f#E £ E 4, # 5l Z RNA
W, ERZIEFEED T AW R R DLIE B
BERG. PlnREREMTREETALNRE
Bokaki# T 40 A0 2 P A du ik 6y R A0, Bl ALK
REMRZ R, Hd LT REKRTTHREL

CEREBRANEHRINEF ), WUWUHFER
# iy % 52 & (Omicron ) & 74k B9 £ 1 6k 47 3
a? 4# k% An, Omicron BA.4/5 RO M & X

WEME 33 nE 18.6, 3 A & T spike & &
%%%&%ﬁ&%%%%ﬁkk%%,ﬁ&%%ﬁ
HEHEREARATHNEEREZ —,

BT wosh AR R A, — R EERR A
W S MHLE S PE R E AR RGN T
FRENE, R#EEE, REFREHELNEE
FERIEHBE, W EHE G TR E AR % (PRRSV)
BT R ER SRR E M, Plike Al & 5T
THRMBAMATNEELLEBE, FHRALE
B, MENER AR AR LA £, AT

%i%%v“ %%lmmvﬂﬁﬁﬁﬁ%ﬁ%
T AR Ao TAn 2 333K 2|45 S R AR R
IR,

T JR A fE £ K B Rt R — 3 TR R eyt
hEEFR ANRERERXGE S ZHRPERAERE
Fl, bR B kAR, 4k 22w ok st AR K SRR B B A R
BN, BBEGER, WREME £ R 5 @7
FHumE, OFIMARERAZREFAN, F
BEMAN B EREFEMAR, BRIEKFS R
TNAN-—BEE)pTRESEE, UREEFRR
REFRERTPH2FIG. @ B EEHERK
AMBEFG L F®K, H-FBETHENTRIZR
BRAEMB R BEREE, AL P EFER
Hike @ A WM RE., AR T K EHIH



)

R0 0 T o ]

AR MR R ARG EY N ER A ERR
REAR. RAEFH T R, REFHILE EHMF
e, ERENEERONZE TS H WA EF AT
Wh R &, FE-BEFLE, KEFARCEIL
LHRERFORERGEAET PG EMT 4
MLFRAL, FUR AR BT E B R ROR
U P M fr AR Fr CDS8HT 48 i 37 B ALK
PLECAI R e BT B & BRI IH & i PR F
B S mRNA 5 DNA E %, 7 Ak %k
TR EHEHREEER T,
EOCEEHYRRN EEIE 5 R RNET T
RFRAEF, Z0b XEH 4w = A8 B R4
EE(ES5111%) . EE (5 31.11%) fod E (

17.78% ) (% 1.2.5) o A W AZ QI X 5] A
KA FE 240~3 616, 7 H 4 51 Ak 4 L 100,
HeREBAHWIMAML 200, ZEFAAZHE
WE R HITT 300, FHENM>F T E, F7#
KF | HREHKFMENNAZE B LB XR
W kBB S (%126) ., TEERXEAWN AR
% (H124) 7|, BEXENHAREGER N LR,
DL A 2 B AR AR R, E AU B A 1E
M (E125) 7|, SV HEAFE—Ehée
X F. HBBOR XM FEFHERFER£E
Ao E, £E & LER 13, FEET 10%, BT
MWE R, RAHRBNFALES (£12.7)
#5100 S £ WA R E R B

*1.25 “EEIMRENZEIDESIENE" TEAREFOIENEEHER
Fs Ex e S B3E /% DTN RIS R YRR
1 *E 23 51.11 3063 133.17 2020.0
2 #E 14 31.11 3616 258.29 2020.4
3 & 8 17.78 1156 144.50 2019.9
4 i+ 4 8.89 554 138.50 2021.0
5 fr2 4 8.89 510 127.50 2019.5
6 R 3 6.67 438 146.00 2021.0
7 # 2 4.44 774 387.00 2020.5
8 F& 2 4.44 681 340.50 2021.0
9 103 2 4.44 300 150.00 2021.0
10 o m 2 4.44 240 120.00 2020.5
x1.26 “EEIRENEEIDEISEENG” TEMAREPZOMIEXNEZF BTG

FS i3 e SE 3L /% WS I5R RIS R YRR
1 FiERF 8 17.78 2202 275.25 2020.5
2 HREHKRE 5 11.11 1493 298.60 2020.2
3 lb N 4 8.89 1183 295.75 2020.2
4 3 5055 oK 2 BHTIT X 3 6.67 879 293.00 2020.3
5 WA K F 3 6.67 570 190.00 2021.0
6 ETBKF 2 4.44 1101 550.50 2021.0
7 HE-dor i B K % 2 4.44 775 387.50 2021.0
8 % R F AR 2 4.44 739 369.50 2021.0
9 W EE ¥ 2 4.44 681 340.50 2021.0
10 FARBRKF 2 4.44 681 340.50 2021.0
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124 “EEHHRENRENESEEIE" TRARMEEEEREDNSIENLSE

BREFHRZRIDTHR

EBETEXRF

I HLHT R R

HRBIEFRRIT

FEEIZR

E1.25 “‘“EZNMHEROSENESEEIE" TRARNEEENMENSIERLS

x1.27 “"EEIHERENOEEIDESHENG" TEMAREFES ZOEXNEE~HER
Fs Ex MBS e 3L HES 1S 3Ll 1% S35 5] kS
1 * 1835 31.70 2020.7
2 H# 1050 18.14 2020.7
3 3’% 555 9.59 2020.7
4 o E 419 7.24 2020.7
5 & 404 6.98 2020.8
6 BEAA 354 6.12 2020.7
7 * 283 4.89 2020.7
8 B 263 4.54 2020.8
9 A F| T 235 4.06 2020.7
10 VEDN 218 3.77 2020.7
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5 WRES: &Y

REFfFEAFE, PERNFRNES S XESE
WAL (%128) ., H126H0 “EZHWHEENE
TE 5k AHE TRFATIIENE BB L,

1.2.3 TESHERSIEEH
TEERERSAEARTNEEE L, L&
AW R L EEENES, BRAFELERE), £
REREZL2NEY, HE5LXRALEF Y
T HEHERME, Wi, HIEENEZ B
HEG, tEANRERFMAESRAT R K
W R E, A EE AL E N 1500~2 000 Pg,

MU T AAFBEEN 23, FREAK L L
EEEE B RAGMAT FRBAN25%,
Mo, IRV IFEEHS FHREREL S, RE
AEEMURBHRIEERBREAEEE L,
TETRERE A ENZCRZEENGR ZIEA
FUENTO Rk . Bl e fn Al e S Rt A2, B U R A E K
BET o R EH

TR EHRGREVHARIAR . LEA
ki g R EAREE M. AT L%
AT R, REH S A E L&A 2
RERFAFAED B BRGNP E A

*1.2.8 "EZEMHERIOEEIDESHEIE" TRRARENGFIES OIS XREZE~HTIE
Fs A 85 [fZOE 38 HES e S /% SFIYhES |5
1 CERER- 2 263 22.87 2020.8
2 W K 147 12.78 2020.8
3 FERF 146 12.70 2020.7
4 A BT K 100 8.70 2020.7
5 B K F 77 6.70 2020.8
6 FHEKF 73 6.35 2020.6
7 g H k¥ 73 6.35 2020.7
8 i E T 70 6.09 2020.8
9 ZREK¥ 68 5.91 2020.8
10 BRLUFRE*K 68 5.91 2020.7
2022 2027 2032
EERFEE THIE i
- iﬁllgggga Mﬁgi#ﬂ & AL ITHE T R A
RRRER & HHE it
- %EEEEEE RERRRESRA NN RS

E1.2.6

‘EENIRREREIS SRS TEARINENARIEL
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FEEGESLEREMYE, FRANTFEFRET
RU#IRWAHN a4 EA, Bix THIRK
TRk Ao fe e W BT F LR AR & SRR, B
WA AR RN R A A R A
WE N TF AN HENER AR, AL
EAN TR RN K HE D #E B Z Ho 7
BENFUHAHEELER, EREA Y, SRR
LA 7 B A 2 A R B9 A2 P R R BTN, A
BN FEMERE TR, MR, FEEL D
BY AR, HE, MBS TELBES
RH TR, HNAGWES T 57 hkE4E bR
NEREABIHE M, EAEFTANR
TEEMENTHEER 2B 00, EEE
SFEEFNEAREAVIARUNESN., &2, #45
£ J5F 78 b 32 3t 0 A AL 3 SR AL 3 ARG B A 4
FAEMANTER, 455008 4R e,
HE T 38 3 ML A B 4 T AR R AT BN A s, RATE
FEFEF,

AR RS2 AR ERLFHEE
REEK, LEARGELEAIAEENRAF
TP, thEIE B B W E RS E RS EIUR R
&, N RZWAEDEH. Bk, HRERP
HFEERLIEEGE S R, IEA
T FERPIER EEH LRI FE5AILTF
2 |6 #y AR B A R T A A AL M DA R A M AL . BT
BB R R I, Mk T 8 L Al AR R A 2 T A
AREURE RO AT T AR, K
W, HETTER T AL 50% LA B s,

B R R

BIRER. MEHRRENE

1.2.7

HAG AT RENE TR EER T LER
WA E M, Eil, HRARZAN, AR REE
MRBERKGHERY - LT HNE S - HEY
R AR LR MERFNER,

SHENEERFHRTURI Y MRS R
B, ST R E R, SMRBMNE LB
HHRT R E ERIE, I L REE
LKA M R kg BE AR, AR
AR BT 2. LIEBMAME, FRLEAR
MBI . AN e, AT IR & 4
WA KA RE, AT EEAN RS ZAR, b,
ZHMMEERERET TENR AN B ERRE,
REDW L BMAEYREEENAEN, RS T
TEAVREEE

REFR T EACNH L, LERZ ALY
FE. SHAREREE. FHEELERY RN
HE . BEMEG, BN ETRERNELFE
WEXFRL WM T, LEANFTRAER, FHHK
kT E AL B sk AR AR B AL RN R
e WX R AR IR . KR A AR
TEANF e MERNF . WmhET L E
ZWERER AR E TR . RE LIE5 T
UEE RAE M sk R N B 4, 58 b3t 498 BB A R
An e AL BB R o BT v A B R IE AT A B A
B, RE HEERAE. ERCIF EEEK. i
RERFHERAXRBHEARFAER, #H TR
RN 43 BB B MR AT e E R B A
B (E1.27)

TREMEE YRR R IR
B E A=

&R AR REFRHE A

‘HESMERSEENG TRRRAIENRREE
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A CEETAE R G AENGT TR R
BB XHHEEMNZANE R, EFE., %
EfEE (£129) . ZATHHZ O XEHW
Bl K 40 A FE 94.80~297.75, APl 4h, H
B R B WIIIRA BT 100, R A 7
m(%k1210), ZMNAF, HREMEAEI K,
HETIAFE., FEKFEF BT RXEHTIK
B L, myIBRCRXWEEFHERZYE, £
Ef@EAFE (% 1.2.11) . BZHIZSRXHE

EEEHM (R12.12) 7\, YERFRKAFE.
M AF . FEAFHI S XBFEMN =L, BX
EH ey TR, MEadk (H1.28), ¥E,
xEH, gEMEEAEHANENEE., FENH
BB AERSE (FH129) 7, A—ERXRAHT
B B[R] B R o &AL B 3 7 e — E B A 1E X
%, mEMAFEFEMER, BFEAFEHEL
F, ABEURABE LXK, FETHRFMEL M

REFFHHET G

*1.29 “tESHEKRSEENG" ITEAREIETZOEXNEEEER

Fs ER e SLEL BSZELHI /% WaR RIS IR MR
1 FE 51 61.45 9480 185.88 2019.1
2 ES 32 38.55 5545 173.28 2018.5
3 = 15 18.07 2954 196.93 2018.3
4 *E 13 15.66 2702 207.85 2018.5
5 AR AT 10 12.05 1821 182.10 2018.5
6 5| 9 10.84 1267 140.78 2018.6
7 A3 5 6.02 1061 212.20 2018.0
8 W P 1 5 6.02 474 94.80 2019.6
9 B+ 4 4.82 1191 297.75 2018.5
10 * 4 4.82 1098 274.50 2019.5

#1210 “TESHERSEENG” TEARENAPZOICXNEE~EHGE

Fs IR e B3l 1% W5 I5UR RIS IR AR
1 HEKF 5 6.02 782 156.40 2018.0
2 B E K F 4 4.82 605 151.25 2018.5
3 FE A 4 4.82 480 120.00 2019.5
4 WREEEAF 4 4.82 257 64.25 2019.5
5 P 3 3.61 1227 409.00 2018.3
6 HEA R A T2 3 3.61 1079 359.67 2018.3
7 T 5 K F 3 3.61 971 323.67 2019.0
8 AR F 3 3.61 852 284.00 2018.7
9 DFEHEAY 3 3.61 784 261.33 2016.7
10 BT RF 3 3.61 763 254.33 2019.7
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x1.211 “TESHEKRSEENG LTEAREFES ROMEXNEE~HER

Fs Ex 185 [#ZE3EL S B SZEE B /% B35S
1 H 1492 43.90 2019.3
2 *E 522 15.36 2019.1
3 A A 240 7.06 2019.3
4 #* 236 6.94 2019.4
5 = 225 6.62 2019.1
6 = 148 435 2019.4
7 JE 123 3.62 2019.4
8 wE 116 3.41 2019.8
9 T 115 3.38 2019.1
10 F= 96 2.82 2019.3

*1.212 “TESHERSEENG" LTEAREFES OIS XNEE~HE

Fs i3 5 e 5 1 ST 1% FiEs
1 EH F A F 246 26.59 2019.0
2 WK 160 17.30 2019.0
3 e K F 123 13.30 2019.3
4 HEA¥ 62 6.70 2019.5
5 FHEILAF 58 6.27 2019.5
6 ZMARF 48 5.19 2017.9
7 HEHIRAE T ¥T 47 5.08 2018.9
8 HEWY R AF 47 5.08 2019.4
9 WL A 47 5.08 2019.1
10 W RE T A F 44 4.76 2019.2
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B VbR Rl
o kg
( \, ‘ FRUBHBLER
- // f
PERER ‘ / y @
S N~
c“ /
e T ‘7"“”. WA
BEAS ‘ “;“
\
‘ .sziggﬁ
WA =Mt RE
1.2.9 “LESHEKRSEEIE" TREARAEESIEENSENSE
2 IWFKAIB (1) HEMBIE A4 50 Bl 5 T

21 Top 11 IEAFLBIBELZRESE
R A AT E Top 11 TRFRXMBEED K&
WEM. HERL, HERLEFH (£2.1.1) .
Hep, G4 YrE A xR AT S R A
HamBEa MR, HRlAR. QL ENHLES
BHEAMA., kK& ERAEBEFMH. £ T RNA
THOFEEFEEA; GHEERLEAXNTX
WAELERLEERLINBA. EHEANEE
BREA, EXFRBERARA; SHEKL
A o B9 TF KBTI LS R AL e A AR e PR AR BOR
AR ERBREALG & &; B, TXHENL
BRI ER BN G T EL R AR R E G
RAF. Ha, A ARG THWI HEk
67.69, it ¥ & Bk AR FE KGR T RHAR
Bz R E

&0 W RO & | 20162020 4R A FF I

WN&212, EP e A RETHEAY
BEF&S, 2021 FEZHAIM, wH T
HATF KRB AR AR AT ML A
S 2017 45, 2021 £ AT Z 0 E A,

w0,

“BRABINER YRR RIEHBARE
FEREENAERAEEEANIME LT, HOHE
i RERERREMNFROE LR R ERBINR
Y dem . 3 HCE T B TR IX R 30 A AR AR Y B 4
e e . B AR AR TR A 28 e TR S AR e L 5
T E A ERATHE LR TFERITA
Nk 30 &8, EMBRE. MR &4 EEM
FETHERREE R RASEN, FAlREN
BREEEAE, EARELSE L, R, Hibshy
EHRESZRAY, FNDE. RAEREE “—HW—
B OESERMMRY S B2, BREARAKRE
Ko BEERDWEF AR ERME S I E
Rh, BRReESES, TRLEHANE
RN, HKEEREZRLAL (FAO) #H,

“BAMERMERS M T ERRET G Z R . #

:1]3 YA =

RzeEREN ., RPRRAZH R o Hit,
WEMENE A YR BN TENTREE R
EHEE, B SENRREXERITERER,

EROHAFKREZEGRE: O RE, EH, .
HRE., LD RRNE AT E ER; @ #
WA R AR R, SRR, 2
TR, 5EEWRFAEMRRUKELNE,
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#z2.1.1 LKA Top 11 TREFREHG

Fs TEFERGE ANFE 5| BE WIS IE  FIIRTE
1 FRIEINE KRS m Nl 5 454 1186 2.61 2018.7
2 CL/E AR R RN 4 546 10 294 2.26 2018.2
3 % e AR BOR 88 5957 67.69 2016.7
4 Il 7. 1E iy 2k T 4 8 BOR . 50 121 2.42 2019.3
5 AR A 2 R 4 5 F A 2 7 3.50 2019.0
6 HF RNA TH5 w2 F 55K 94 913 9.71 2018.4
7 Rk g EELAHEA 259 861 332 2019.3
8 TG G 4y 1 A T AR R 1000 2039 2.04 2018.4
9 FRE ZEHRBA S P & 108 140 1.30 2018.4
10 TE4 T AR BB 261 720 2.76 2018.9
11 EAE R ATERTARAR 103 182 1.77 2019.0

*2.1.2 KW Top 11 TEFRRHEZOEFEEATE

Fs TEFRRLG 2016 2017 2018 2019 2020 2021
1 FARMBEINE R B G T 78 62 62 76 68 108
2 LR R R RN 433 654 697 814 685 829
3 B EE R BOR 4 9 10 14 9 15
4 3 TR 4 8 BK B 1 4 11 9 13 12
5 AR A L 4k H A 0 1 0 0 0 1
6 H T RNA T & F [ HEH A 10 20 19 22 12 11
7 KA B EELHLEA 9 28 48 43 56 63
8 HALTE Sy 1 b T AR R 68 142 240 191 211 95
9 R E R HERBEAR G & 16 10 13 11 22 24
10 EWEAME BRIFHA 22 28 36 47 48 72
11 R AMIERABA 3 16 25 8 13 35

REFRBESFESFREIIRERR AT #HER, £
A8 B YR R TN @ B RE N
EREAEEHEE, TESRERS, RIAXMK
TR B IR . RBAR R
5 4 B 5K S M S B T i e Ay 7 e TR R
PR LTI T F

(2) i 2 %% | MR

HMEMBEARET T AR R B E T M BA
FARMERARETHRANBEAXLE. F5R

MAZH R EaARe., ek, dREHR, £
B B RS N HE, MERRBELANT
DX E B EEHTEHBSE, AR BmmEER
WHXN B XFIEETFT, —RETH
BEFFEEXRBNIPF LM (F), NTTRE
HMEARE, REARERREEHUREZRE
EH3M: HIEMHE (ZFNs) HEH A, X#
T E H T B 4% B B (TALENs ) 4 % 8 A Ao
CRISPR-Cas9 4%k K., EXEmBEH A B &KL E



B VbR Rl

i 2 R 9 LT #2508 2 LA O DL SEBLA 2R R
WAEWHESS, BARALEELATERRH, K
JUEk, ARG ERRC KA MEHNEE T %,
EHPEANREFEN T RORRAER, LR
AR ARECH T —HE ™. k. &EHf
TR BRI G R, Wi EmE RS A4
WERSEE . MAEKIE (MSTN) £ FH % HE
Wi AT R % A S AT
R AWt 5, AR A WERBHEETW £ E,
% b MR AR X 09 B B o d 2 O AR 48 7 245 98 T i
BN, EREBEEANRE ., EREFZ AW
FFt, AR E G A BOR K E A W DA
T T W K, RRBAESD W AR 2 N
A, A e Mg aREERZEALHE,

(3) & f Hl Fb B

B 20 M4 & B T4, FOKARRE 14 2 A
T A PR o R R R AR AR B R AR b A R A
W — R ER AL, A8y &£ 7= o DL AR B
KEUETE RN FRAT LKL, A, £
EFRAMWIARY, B TIEN R AT T Bk
X ERERTHE, ATISRHEAE TR, K
EEFHRERIMPRETHRERANMAT, FK
ARAWFERMRTRRIMNFE, XAMTEF
WRT EEWHAERMS. FR, FRTF MK
RBKABWREMEGENRERELR, FENMH
Y REWASFb B kA, BILH—REIHY
Rl B, —FEGRATHHMRA, F—
LG EAERRFRRM MR E, BAY
RHMFRARE L FEARBMN, CEMFRELT
ETHTARA T, E BN E R F AT
WAHE, BRELTE AR ER, £
L, B EANTEERANAA, #Ef MK Z
TR, Ay 2 [ 2 2 A o P B R R e R R
HO AR T R o

(4) E 2165 %5 50K b A

3 T 4 28 2 8 T R RS LA 2R Xt B — B DNA

FRANTHRERAEEFF NEA, £EFA
#y 3 # T AL B 4 5| % ZFNs, TALENs #n CRISPR-
Cas9, 3 I 4F ¥ 4 #y CRISPR-Cas9 3 [ % 4 #
GwTHERESG., BEHE, KRRKFRE, &
FRRALEFERFIHNTE, EEYFHRF
Bz, EERERAR bR EAREE
HLAT 88 2% 78 2| AR 7T DL 52 30 5t 3 (] 2/t 36 9 G 0
B, BALEEERNTEARE, HEFEGEA
REAEDHERERME T = ETH, 2021 4, —
M43t CRISPREAKENE & y-AE TR EFH
EHRETHE, ERRERLAEFEYEXEY
PEAE T ENA, AEGBRAEENRERR
PR TEEEREAAERANLE, TEHZED
MEREL, HWEEFHERZENELT BN R
R EEREER, EREGEHZEDHEARY
MEFRRERR, EFRNEZEDFELGRN
HERBERAAFEAENLERK R,

(5) AL IEE A HEZEF M

AR EFALEETMNETARLBFZFH,
EMRARE I AT RABEAR. AAREEMRK
ZHEFMBEMR. 2L etE, FAFM
BABEUGHHEZE HETARARMN, 2 FAR10
HE 2% % F M ( molecular marker assistant selection
breeding, MAS) # DL4E RO 6L 5 . s 1E 2
BERIK, BEMRMEAL A R L EAHRIE,
TRAREIRRRERRHAE, 2EFHARF
( genomic selection, GS) Z4Ffl FE 4L F 4
Wy T B IR AR IR X A R B E MR SEAT TN oy A
Tk, #4950 R MAS Al R > B AR T S8 E AR
B, MARBEGHIHEIMENHFERI R FERLAK
HA . © F LI ABK, WE AR X
A EA, FIAGENRITHEAGITEL TR S
AW ERME, ErRA AL HEA R GS H
HA, @ T ARG P MREEAHIE, FA
GS T A AL 1 B o % A RN 25 R 4L I E A E
( genome estimated breeding value, GEBV ) ; 3 i
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#% GEBV # /7 72 ¥ ff 5 MK, W2 & AL 5 B 4
NN AR R L EH M GS HA, BTN
BRI @ R#EARK GS 5H LA (mEH.
R ELE . AR REE) B4, AEEIAA
AEAFRIEFHEM LR, AR EAHZFH
TEMAGEEERTFHBEARRREAFNART,
BRI, R EHE . RBERREERT R
B, REHE R#BH R MK,

(6) #F RNA Tt bk EF A

RNA T#HIALZZ —FKAFENRAEEZRE
F 4 (2006 F ) . B AR AEKE XN LA,
RNA THEACEZEED ., REL%E SN REN
HE RN AR, RE 20224, 2FEAU; 20
A2 T RNA T30 89 [E 25 3 7 & 3 5 Ko % B
B, BRIV, RNA TR ITUNBRAEELED &
KEABREER B P XBER, MEAELENE
B EKMERE, SRERT, NTREREEELEY
W ERE, £ T RNA THK L EFEEAH
R “REGE EWNEZhER , RHEAELHER
t—WE, LH. RREYFHA, EXEHEK
WAR Y EAEHKRE L, 2017 F, £EFE
RYPZEMET 220 % —FE T RNA Tk #
HEEKk—MONS7411 (BEENF ), /& T
2020 4F AR F ER W RAT I HEF LA TS,
WA, BH %A RNA £ 4R %G B4R K BPA F 44,
4 BioDirect ( #F /A7 ) . Ledprona GS2 ( £ 4
WAt ) %, K EXT RNA Ty mbEHER
AFRRFRE, B &N AHREE, HXH
A, FEEAMTTE, 1, £ RNAT
AR NE R AFLTEE, AL REHZO
o] AL R A% ok . (D RNA T3t 3w b 247 2 H 09 7
5 @ W RNA T A Ry Em L B Wik
RNA 3% 3% 3 & B R AR A 2, Bk B3R 5 HT,
DL HE 3K [E 7 A RNA $i b 80K 77 & (b sy 2042,
HHTHEBAERAGHE. B FERTH. #
o 4 B A A E R

(7) R B E=1ERALEA

Rl B EFELMNBEAREARE, KK, #EH
FPATI RN & R B EF LHLEAZM
BANTBWERERF, RREINM. ATE®. H
BAFGEEIBERAR X @AMH, ZARKL
KEMEEHAS, Yar, RERLEAIHALEED
It 70%, KU EHKT 530 h. BRETF
oA ERYORFI A E, RFTRREK., 4K,
W A B AR A R R AT B K BRI S
I, KNFHAHAT N mEMEEs:, b
B AR LA A K R ARSI R PR A B AR A M
MEERYES, #tAFEEMMELR LR, K
WEHEEMNBAE LR T B SR A,
@ ELHBA L ELIREAE Lt Z M1 LA E
RulBEmtRELR; @ £TLREMFMEL
By BN a7 ik, AR TR b v R A AL AR T B
HERK., MR EEHEA; @ #ettkZMW
LR E . RGPATBFIAE B3R 5 ER
BAELFEA; @ 2HH. LEERGAR LG E
THWRASEMEITELERR, UASERBAN
WEME, BEAXNEHESREAR; @ LEA
BARLHERE . BREEREMANEREA, R
v EEEVINEAREERAHNRLEF S, *K
AR HAEHOR N 5750, WK HAR T
FRF A E = B, SRARLHE L,

(8) AT L4 # A EMEE A

ANTRUFEESL . RAE . BMEH,
EARFT AN, AMREMMAESFE, RIK
b PRI AT o T 24 0 0E K. R LT R B R o
RETELGFTE, HAM o EEEAKLEFRL
RAT AW F5 4 FIR AR R . TR R Z .
B AT LR, YA R R
BRI, B B % R A LT e AL
BB AREECE LB MEESA. EHEE LT
HBABEAEIR. REABUAMBAR, BB/ ER
BARE, REBAEREAZRAIIT EMHFER



B VbR Rl

B, EEEGNA S SR EN RN TH, GFHEF
s M B AR LT B4 T PR B 1R L PR AR BOR R %
FHWMEER T B2 — W, HHLAE R
WA SRR, AR AESR
G R, TR e R 1 R 2 R ALY S 1 T P AR Y
WEFHRR T M —EEFK, E, ®REH
WLT g AR, B AR R R EA
WIE, TRV ERNELERBEAR RS, BZ
SRR RN E R

(9) HWARAEZHERERE -5

MAFWARE, KPEAFRERT PEH A
AHIEFE S, EFE—RmRMAEN & E T w2,
Wk CHREE B, RRALX MR,
RECTF22047 A1 EREXRZ LEARATAZ
BB o NN By “ 20 AR R, AR T A
ERALEEAFTELRE. ATFERE, FRAMK
K mER A, FRE®R. R, TEFal1ERHNHE
AfEzgRe, ReF&8 8020080, A
TRH#AXEREVERLRE. HRRSNARRAE
FHERBABRMA. WEK. HUBEWE, 4.
AT, JUHAK . HEARE . 2 DR B A
LFEMIEA A A RSN EET S HE M ESULK
EEERNRR, ERVRELRLRPEA)
ZWHI R, BREWFEXET SHAQFTEF K
ETEERA, B, WERENFARCHE =
RENBEARECEHN-NEABFAR., FLEDY
RIEWF B, 256165 R EAL(OECD)HM ,
%2030 4F, 35% Mtk R mE M T BEKE
AR, BT A A HEE 1R O A 3R B e Hr %
FLWESE, WEREMFNES, KEXT
A B R & R, TR B A E
FHERARE LA AWK, R EKE WK
SR BR, ERENERET TR, GFHHAA
B IR AR R A S I e, F R AR R R
EFA R A, MEZHERMBEFTH R L4
W E R, ) Z e AR

(10) EMEANE ERITFHEA

TRB IR B URR A 22T AW
TR RE AN ERIFR AW A R KL
WEAT ., HREERELFERENHEANER
EHEANEERE T AHE, EHEALEER
B, BUgehRFETmRES N EMR, FAALE
SMALK. MW, K#de. ATEREH—RE
EEARSARENREL A A, BLEF BN
(&) R A SEHE1E 4y B 18] 3 A ORE 9% AL b
A KIEEAE NS B LR AKE AR EE EH
A, ERNLBREBELTAGENRELST, B
HRERE BB L2 E . ZRAHERA,
RUEMAEFTRNEATBELETE, EHEANE
ERERZ-—FHEIRE. IRIE. FeR¥%%
TERERmENARAIBEHA, EROBRFHAE
Z4: OB EAEEREFEIAKEMRA
FFERBRMEEFHARRESTH; @ E4F
AEENBERGNM ., B, HEFROFTE S
fitk; @ MATFRALEEREN#AEEHAK
B R & G & N H REARE; @
WG B R FEEFBRN “RE TR -8 RE
MAWRERARFLEG . flin, URBERAEN
&, B L FABERAE, flEgEeFEIRAE
BhEW X ERFERLGABRAUEKENEANEE
REHELESR, AEEFTANE B EAL 8%
Pk, BEHFRERFT "1300kg L E, LA
KBRS R, ABEREXTANE ERERL
2| B fr 4 KT

(11) X RBERBEA

BT, HEAFFRATRY N 70360 km®, H
kKR ER A 50410 km® (5 71.6% ) , hiF
RERRAKFANEETR (& 74%) , wIFERA
W7 K IR b E R AR R A A A
RREMMA, RREXFREALNG M, HER

1 1®=667m’,
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HNERTHRER RS REZRE LA, BAFHFLE
HRPHEHLE, MERBTEOXEF AL
MFRZ . EEIH, BRERAEESF, 4
AL, BN FH AL SRR, A
WRFAFERAERAR . FRERENEES R
HA G, BBy iy 215 B REE
BRGE, "I G MIERTE W P EE AR,
BAELES, B, TL BRI RMIERE
MR, # TARMPERANERTHELE.

2.2 Top 3 IFEALBIIBEAHEIE

221 B ERERREFMEA

o M A v A TR 4 8 F AR UK & 45 F| B CRISPR-
Cas9 S A FUA BT E, KFhaBHaHEERR
XA EAETY, EREFEAEEERR
W aEA (R) Wy, ZRREEAKE F#E
KRB LK BEEFH 31K ZFNs 4% # K . TALENs
% %5 $ K f2 CRISPR-Cas9 4 B # K., W& LT H
FREE I RN KR, B IAT UEI A
AR S, DIRK R BB R A3 2
HEHGERE, BRALOZZANTEARH, ME
ZRENFEARG T W, & kA fn 2 H A H
FETUFE, %AERAM X EE )k 3 E A
BERFZEAEN, ZRRERARNRE, EH
MRz 2T HRA, FMBELERBETHEA
BFHE IRMAAENT MR R, RREEDY
HAAE ZRA, WamFaAEEREEER
AXH#,

EREBBERCR NI WA EES &,
EHMEAARBETENLEM LA, @
FRBRHAEEMHT e~ A, %8
FYmEMFAR G H &R, W MSTN 2 K 4%
WEm s, MEREIREAENEERER
TRERFEREE, RENFERMERT, REF
EAMERELEFFHERNE BN TRLE R T HFE

ARBEEXREER, BRAFARBEEAG X BELEN
BEBHER AR EEELHFHRE RN ART
Ho AR EE BB ARE BMP15 71 GDF9 %A ,
DERBTFFEAUE, N TEEHEINE
AR, BB AGHAENAEFNXEER
MSTN, REWEEGERE . HFmEHRAEN
kA, PAELERA. B EEREZAY
ShIREY Farl X E RGN E AP, BEH M
THAFTn3 2 affe iR e g, RETHNA
B Rk, W RE FGFS £/, #7575 L EFW
FWFERER X mmER, KET —H#
BEMEEGOR AR, @R R ER R
Moy R EE, RERTEEEEEE o
HaZrMs, EELHEEREREN Y
BAF AR, B ZFNs 4 T A KT EMNE R
BAOWNE, BRI EERARBETREER S
(CSFV) #. {# A CRISPR-Cas9 & 4 CD163 %
KT 7= 4 4L PRRSV B J . £ 3t & B8 hAE R A .
BEBEITREAE. MHTFHLRAAERE L
A% K R Wy R 4K, AR T CRISPR-Cas9 % 4 &t
BEHRTT SANAKREEANGBAM, BFTHELNY
YO o B IR K 4 Iprl fn NRAMPI %,
% T L% W5 4F. £ | CRISPR-Cas9 # A 4t
BBUEAMERELR (TVB) #1745, &1
THBLEAAMBRNGEME, UEFERHA,
B XA RBEHEARESWF & MHEFTA
BEAHEENANE.

B G EBARSRRT oh 4R E K A,
A H A EAR, FRIRE AR A, T CRISPR-Cas9
RGN R A G R T DLAE BB & b A1k
Aoy R gy, B m G ERE. FAE
B AT, BT E, RAFMNE0 e 3 E LT LS
A REE, WA TSR RIAYE KBS F
% ST, R 4 8 BOR AL T AT R A L
AR, AFREMALREREE . HEX
AR - FPRGERBA, EXRRBREF, &



)

R0 0 T o ]

ETERFANTES RANEE RERIALE RN F
ARG £ AR E B TR, RAEIFTR
b HyE i E KR

“ShARE R E B R AR MHRZ G E A
FEFHER. EEFHIML 5 Nk 221 fnk
222, BOHFATFER S MEZFE, X 38607,
B 84.91%; Hi4E W EXE, H 187 ML A,
b 4.11%, HEE=ZWEEE, H 168 WL Fl,
b 3.70%, K EE A G| 2P A 56.63%, it
ME_AWMEE, EEHMIIMARE 151, T
NETHRE., meExfxE, TEFHEREH

i
(=)

rw, (6. XE., 2, gk, BAATZ
EHAEXRR, HUEREEAEEAE (H22.1),

Bl A = & % il o E R B B,
A 237, FER L AFAELRAEAFESL
MHAEZ = $=4. P53 H4 o = WAy
AR EFERYAFE (435%) . FERVAFK
(3.26% ) Fndem Rk K% (2.16% ) . “FHH# 5] %
EEWAEZPER L KFE, K5 3.07 %k W4
FEFHHAE R A A

H222K% “ShiEEEREBEEHAREAR” T
BRI RAIEWNREE %,

*x221 “oBEERERGHEEESMRAT ITEFREFZOENNEE~HER
Fs ExR RNFE RIFELSE /Y% W5I% W5 1B 1% IS5 15
1 H 3 860 84.91 5830 56.63 1.51
2 £ 187 4.11 2 854 27.72 15.26
3 L= 168 3.70 155 1.51 0.92
4 2 H 88 1.94 55 0.53 0.62
5 B A 69 1.52 190 1.85 2.75
6 & 20 0.44 664 6.45 33.20
7 * 20 0.44 480 4.66 24.00
8 AT T 18 0.40 98 0.95 5.44
9 VEPN 13 0.29 382 3.71 29.38
10 2 12 0.26 52 0.51 433
*222 “EEERFBESHEA" TEFAIIBFZOENNFES~HNE
FS s RNFE NFFELHE /% W52 515G /% IS5 1L
1 P ER LA F I 237 5.21 336 3.26 1.42
2 FER LK F 146 321 448 435 3.07
3 T RARA K F 124 2.73 197 1.91 1.59
4 R KF 123 2.71 222 2.16 1.80
5 N K 96 2.11 114 1.11 1.19
6 de Rk 51 1.12 98 0.95 1.92
7 AR A 45 0.99 72 0.70 1.60
8 P RPN 43 0.95 94 0.91 2.19
9 T K F 36 0.79 37 0.36 1.03
10 WA K F 33 0.73 54 0.52 1.64
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2.21

LR 2022

BRAH L

S

2027 2032

smsmere [ wARE MBILIF
EEREDY HAF BARLER

B222

222 HEZEVWERERREHRARNLA

[l 7.1 4 A 1 4 4 UK £ B2 3 3 R LR
H 3t 2 — B DNA J7 71 A 7 0% JR A 5 B 7 71 oy
Ko EFEEBEHAE FHLUKREZEREEH 3 R:
ZFNs % % 4 K . TALENs % % 4 K #1 CRISPR-
Cas9 4 # 4 K. H % CRISPR-Cas9 # H % # % 4t
HTHRERERT. BIEEHE., RRKERE, AH
B EZEN XA RENEER A, EEREREA
MR e EAREE TR ANRE, BAET
PLEI T R E AR R, DR R BW
BHBENREHRERE, BRAEEEZATEX
R, FEK, EHFH. BN, BN, ka¥, #
M. ER. BEEHR. AF. FEESEEEILHEY
EEABT T ERERBMER, EEEE Y
ERFARER. FREEMR. HHhEKLAFES
FEMRWEARZE. ELED ST LN &£

‘ohIEERERRESMREAR" TRFREIGNAR R

FTEBRAET -REFEERR, HEREHALIEE
WA, MEEERER AN RE, EHERL
AU HRA, BEEDERRER ARG E T T
A F AT | KR, RREET LY EFA
ByEZNA, WERBE LR GE L SR ER
BFEEHERMERET RFEa,
HEAGERRCRAE LN EERL A

REEF %, ERZEDHEAAFE K ENE R
#n iz fl . CRISPR-Cas9 % 4t & & T 2014 “F 72 % 5
W RLA, BFR A RO T Argonaute 7 3 BLIR JE
8 % 7 #t |y 77 4 Wiry & &, [ & CRISPR-Cas9 #
RKWER, EHRABRLWELEY (BFEEN, &
BE.GE.HE. FR. BNRBEK) PEE
A, EHRENEKRE. FRER. £ 5F4%
o fi 28 B DA RAE YIS T T S F ik
WA T EERH., Hla, FlA CRISPR-Cas9 %

197



)

R0 0 T o ]

ABGEEEKEUNE TS (ARFS) , A T4
WK E R, FFEH M SICLV3 Bs FRE,
BRETEHRLSOCERRARENER,; SEm
Bt bR ERTEEGE, RELFAAEFHE
BB R ERE, RENRELEY DNA KD,
HaXFr oz T AR, EERBERAEL
BINIT M XA A B9 B A R MR R A A B A
AR, B4, EERREHERERE
M. T4 IR DNA B9 B A 3 A8 4R A 42 20 R AE 4
W 4 S ML B T A OE 7 R BE T FPE A B 3 e Y
HRERA

Il 71 4 2 1 4 B R AR B 8T R A A
EAWMIER, AR L NAFE, 2021 4, —
AL CRISPR B AR K EWEHEH E4EH R EHH

B, TERRRT AL TREMEEE, Fi
KMEHRFTENy-AXTRELRBERG S,
ix %t CRISPR & A Fl T ZAE 4 & # kW& — AN
HEEMERE, KT, HEABLEZEDEE
H ST A K 3h B9 CRISPR 2 F 4K £, B R1K,
REEFELAEEEMA, Bk, RBAEEZEHE
4 #g CRISPR # A 4 8K 7, %4 & 32 o B o bk |
EEERNEEE, RERERETHIELIHE
FEAE 4 o A1 4 38 5] O\ By S JR DNA %1548 2 a i
By B o
“EEEMEERBRANLA" HXECE
FWEEFHER. EE-HIHA2H Lk 223
fik 224, ABRNEABETE, SHRED, %
NEFAFREZMEREZFE, H38H, Hih

*223 ‘EZFEMERFRERANA" ITEFARETZOENNEE~HER

Fs Ex RFE RFFELLSE (Y% w512 WoIELLE) /% 515
1 o E 38 76.00 117 96.69 3.08
2 B 4 8.00 0 0.00 0.00
3 2N 3 6.00 1 0.83 0.33
4 = 1 2.00 2 1.65 2.00
5 * 1 2.00 1 0.83 1.00
6 e 1 2.00 0 0.00 0.00
7 o= 1 2.00 0 0.00 0.00
8 2 H 1 2.00 0 0.00 0.00

*224 ‘“EZEHERRERANA" TEFAREPZOENNEZ~EHNGE

Fs i3 RFE RNFFELLSE 1Y% W52 WEIBELR] /%  FI9iES15
1 LA R A 6 12.00 36 29.75 6.00
2 b TR AMAL B 4 8.00 2 1.65 0.50
3 HBR LA FEKREZAEEI R A 3 6.00 17 14.05 5.67
4 Hi LA R B2 2 4.00 23 19.01 11.50
5 F Qe RARAHE K 2 4.00 6 4.96 3.00
6 HiIL A 2 4.00 2 1.65 1.00
7 R R 2 4.00 1 0.83 0.50
8 B R AR K F 2 4.00 0 0.00 0.00
9 W$ERFREELEGRFEFTTK 1 2.00 14 11.57 14.00
10 em Rl kF 1 2.00 6 4.96 6.00
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76.00%; HAEF —_EHE, H4TEF, Hib
H8.00%; HAFE=ZWRAEAKR, HIMELA, k
A 6.00%, FEF AT BN 117 K, A
96.69%, MM E —LNEE, £ FEFHE XA L
A

AN Dl B AR IR P N 2
b, £H 6T, hxw RMAZER. ERLE
FRELENHARIT P NEEE - F=4. #
5| b ) HE 4 BT = AL 2 B RO R A R b A
Bt (29.75%) . #L 4 R L AFk (19.01%) 8
FRERLAFREZEDT R (14.05%) o F
BT SR m AR EA F R B AR F
R, & 14K, &EENMEZHEME

H223% “EEENEXEREZALA" T
AT R R R R B %

223 MALERBIEFEEM
MAREEMR S HE B EMR., BEEE
Wa, ¥AE AR hEEHEAARKRR
Mo A FATCH B EFEL R RBRALE . R
Ho#Emk, ek ® g RE LEELH
b, RERAMAAT A ELZE, ALK LK
AFRERABHREEFMESHER, £TH
RERBLFE S FACH B RET RSN TR,
Meuwissen £ #% 7 H 4135 (GS) , THA2

HEHAEE GS & — a5 AT E WAL H B
wWHEFTE, TEAAEEALAEANE X E R thAr
W&, it AMEEE 450 E W E A GEBY,
M GEBV A RFEEFRREEFA. GS 24 6 it
ERAFRRRFERFR LS (SNP) R
AREIWEHBERA, ETHARM TR EEE
A, BMAREREN, E5HEEHFEF AR
HEEAME, FHAHEILLL GS ARG AR A
Wt E MR R, FE R GSEAEMAE RS,
ERAETMNFh B FREBAFTHLABRLR; K
BHRERELSER, RAKBOAKRT &, BFE
FEMELARE; RIAMRKGSEEEE. QTIL, 42
HH 4 KB A7 (genome wide association study,
GWAS) . RBAF LR AMERN X X @4, H#
AR B Ze Mk ks PR AL AZ 4R
GSHWHhHEERANELTIUA T T, O A
REFE . MKk ESE, KE GEBV g #TF
WNREE, REEG, LARERYERER,
AHRAHKEARERR Y X, Q HBEEEE
Ko RAFmEENEE A b RAN ERAEIK,
KEXFERRITFEE SRS, HAAFHEAHE
HFRBEREANEDEAAANEE, @ T
g, £T 0 FAFILH GEBV b4 T XA
Ank R 0 EBV £ & B g, A A MR m xR
LR AR TR, AT E & = B & Mok TN o o

ERAE ) 2022 2027 2032
) semasan 3
_ BIUFRBEZEMEEEEARER

TEEZEMRERFR
WEEZENSRRERR
Cowkem | meeemmmews
o Estemmmmmemk
o mEeemme

223

‘EZFMERRERANA" TRFRIGHRRERS
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B VbR Rl

FheAn gt An g £, @ EH A TRFRE LK,
A S T RN R B R A A B Wk A AL
B, ERMAEBR P A R L IR i, AT
REFEWRAEIIE, @ FH 4B EFA A KA,
B4 £ D FRIME TAE, Tﬁ%ﬁﬁﬁA%ﬁ
TR R A FRIERXE ., &, GSHHE A
TEMAAMEK., BEfrEREEaEs. RBNEE
BRSO R AT WA, T RFERA AR
WERBREE, BRBEREL, BAEHEABIN
RARE R

GS & B 0T 30 4y Fn 1F 4y 3% 4 5 A oy X 4 5K Fo
FRA R, B — W it R TR A
TEEZH#E, ATAKAGS g %S, AT
A B B 2010 4 LAk, AR GS 43 A 74 80
FRRAEK, ZEFTHEM. =4, KEMR, HLif
WER MM, EEAAREK, HBETRE 2
EMRWEGSTMNER, HRXHAIMEEX, &
FINGHEAE S AR, EREHEE, FILHE.
BAF R, MR GS B Af 5L A 5L Bl An i
HEHRE GSHREFME, KRGS HMHFE
W R ELEE . K % Bomt A3t T IR SR o b T E A
TAEFEN, S F TP s KA AR
EERMREAA; REARRGEE, mREXA
M e BAVE 5 AT AR A H B A AR B 2
FHEA X FW /AR EAEEAGEZ | X ARRS
BN TR 5L LEAFQFIRERE
1K, 2 FARBA FON A .

HEMEERHEMRAK GS EHERE, MAEMUT

AT EFREFAR. © B LG —HHAFmRAK
BF & ﬂm*iﬁﬂwtﬁéﬁﬁﬁﬁ ;S
BA, MR EXEA Y, BgAELEN
FFEEHRIME. AREHERS %%ﬂﬁﬁ%o
@ MhAATF LA GS HA Kk RFEMAK XK,
e ENFE. LHFEALFEHEIE, FAVEE
ERE¥, FRERA X FI5/ FHEEHLE,
S GS HE MR R A, AT A EH I 4
AR AACTOMEAL, 35Kk LEIFE AR GS
HANLEE KRN, @ RE0MEMS
B ETFARFEABAE, %4 GS A meta-QTL 3%
BEETESTHIC, FREZEREF SNP K
A&, @ FI B C+., Julia# R &5 REETFL
HUMARE (ZF4E. FIMHERERKX) B
LR, ZEFHMRIET I EEE, FALER
AR B0 FAREHAE (5100 k) By Bt
® T DLk 15 5 B 2L 4 b A e A e S A
WA, FEMREZXRNAHFR, EIGRES S
HE4, URE GSHAFMEAM, &4, AKX
GSHAFREX . RAT, L KEREMLE,
EERARYAAE AT EE, RIEKPBEHRN
AH R o
“MALEFAKBTEFMN TRFLWEE
E2TMNER (K224, £225), £#3|7
K, A FEEA, HRoeLFgRibikE, XA
A& PAAR TG B A% B AR K 3t R AT R BA
Hea, £F “ETLHZHEROEEABFHRATHAAL
SUHRRGEMN FERAXAFABKBERAS S

x224 “NARLEREARESM IEFAREFRZOENNEE~HER
FsS ExR AHE RNFFELLH 1% WEISR S IURELHI /% SIS IBR
1 F 2 100.00 7 100.00 3.50
#225 ‘“HMALEREEFEM ITEFENEFZOEFNEES~HG
Fs MAg N2 RFFELUA /% WEBR  WSIBUREEE /% SIS IBR
1 B R K F 2 100.00 7 100.00 3.50
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HRREHA, BIIMAKSZBRREE T M T &
KA, ERALZMEREW. FHEMN, DFHEM
ABEMEAL; LF “BFAMEREEES FHES
Bl AT B AR R R A BT TR F R A
M EREN Y R E2R, XA SNP FRitf &

ZR7E

GSHIHEIREL

GSHiElL

BFHEE

B HGSTRIREE

PRARGSEZ L

H 4k RAEE, US &M la AR5 5 $ 80,
AR1 Z A L6 FF 395 = Bl RO, HEAT 2R A% 4
W, BEREAAREEALFNERLE, H224
A CARAREEFEAEBFFTMAT TRFRMEHL
B

HRENEERSER AT L (SNPEF)

BEERANETFEHE

BERE XRE/FREEFERL BRHAGSHImetaQTLEX & 547

HBEFIMREFIEEFEL GSHISAFEA T
MARERE. FELE. BEEMERARR
HAGS S EFHRZNAME

BHEMINPE R FE

TR SRR SRE RN R B A E PRARGSHIAHE R A

224 “MALERAXESH TREAKINGHNARRSE

T IR AR =

IRAELEK:

7K 48 4

TRE:

TS WRIER HEm &HAS EHEA
' OE NEE RAL FEX Fix
F 8 XNDE FE FREK XRH
FHX EEHM OH OB FUF FER
nEE EEF Fax EEFE HER
XILA T RK/AE KEH KER
KFH KAZ K OB REL R X

A & A & ARFHE KEA KEE

Mk— #WER FAFE FrA NER
X|E TR eE ABRR EER
HBM KET OB A AWK

MEA:
FHR m B #HAS HEAK W K
ewik FOE F OB X E nH

FHX HAE KRS WNEL ER
It W O ETEHE IEE RKA
MEM # F RBEL K B Kew
Bk A . KRFHE
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N, ESDHE

1 IFEWEWE

1.1 Top 10 TEMRAIBLAESHE

[E 25 T A 456 41 T #F #) 8y Top 10 TR #F 7 #7
BERFLLL, PREMES, BWREF, E¥RE

REMAENMEFTR, ¥, vPHEEZRT @,

A AW R RO R T R BT R

fﬁ*ﬁﬁﬂ%ﬁ%”“?%%%%"“ﬁéﬁﬁ

SRR TON 5% TR AT A
%%uﬁ”“é%kﬁ%ﬁ%*%ﬁ%"“%@%
TR A R LA B R ek
“IDIWABEEHFRE” fr “ALEH
SN R INS 4

CELET T
1 A L
EHBEFRDT RS

2016—2021 Fth L FZH A ILEK 1.1.2,
(1) SR RE 2 R EHT R

SEAE PSR BRI R, SR
W PR B9 R R DL BB 9T T T AR R
X G 0% R B R R R AR 6 T RN
W T RSP TR T

REZM,
MHEAE K,

*=1.1.1

EZ5 B Top 10 TIEHARENS

1 = T

K%, HTlERTEHRFHEEERTE. €
HERHERANMEUBTRAREREL., ELHM
BB, ZAFINF . B DB R R
& 4 (liquid biopsy ) % 7 8y B T, — & 7 #F
RURLTTMERZ R RENE LR RS
I K297 Ko F e N B, B EZNHR T |
B BLEARERAENYLHEA; FRAER
SRR N, KRR R G T
Kek, AR amERN. Lo AT EFHA BT K
WEARMY BRE BB E AN, ARAKAE®E
f?&%%%ﬁ&% Wﬁ%fﬁfﬁ%%i%m
P, RS E AT 8RS R K
é’\]@[f?t%t)\, HIFET I zthate. REBWAT
S5ENEXARBBNASE . ARMEAFALEE
s AR A VIR 7 W Wy B E R, 2oL SLARE R
HERFAUARTE, BLERANHEEREN K
REERE; BUTEAFEHAARTEAERE
b Gk o UM P B R B — O AR R R R
PR B AL G B BORAE  RAOTT B I R R
B S EREKA BT, mERERAIE, #HERE

Fs TiZRRETE e E WEIBUR  REIESIIR YHARE
1 SRR By S 0% S M BT TSR e B A 945 144 130 152.52 2017.9
2 ik 9 20 25 H LA R 474 47 136 99.44 2018.3
3 TaEE 610 63316 103.80 2017.5
4 & BT &G R TN 5 R R 491 41 898 85.33 2018.2
5 A T4 4 B 2 A ke it 453 49 852 110.05 2018.1
6 EM R FHDEEEE 858 79 732 92.93 2017.6
7 H 4R B R 280 37959 135.57 2017.3
8 B UR A KA R B fe 0 o B 1R R AL 211 56 200 266.35 2017.7
9 3DﬁWﬁ%Eﬁé 700 79 548 113.64 2017.8
10 WKV T R4 975 202 804 208.00 2019.2




-'E"'”’I DI TG
B £ gineering Fronts
*1.1.2 EBHPEME Top 10 TIEARBIEZREZ OIS XEL

Fs TERRENG 2016 2017 2018 2019 2020 2021

1 SERR By S0k S M T TSR e B A 201 208 211 188 114 23

2 ik 8 3 2 IR HEALH AR 81 101 89 73 62 68

3 Tz 169 155 140 95 43 8

4 B BT &G R TN 5 Rt R 107 104 73 72 47 88

5 NI A B 2 ik it 79 81 109 96 74 14

6 MR F AL E 5L 265 165 203 134 80 11

7 3 41 AL AR 93 70 63 32 16 3

8  BTAEFUR A RIA R R A o 1E R AL 51 50 53 37 16 4

9 3D {THAEE B A 143 172 159 136 55 35
10 ATEEHBRFE LT & 5% 51 104 155 198 214 253
T, #HEERZETAFRE RKEXREE,

(2) M3 S EHNF TR

Jib 6 o K KRR T MR LR B SR A AR
REARF EERBRRE ., FEEEH, FNHE
REREFSRAFRALIRE, MELEEEL. R
B EE, ARG SR, FHRHELER
RESEMEERAIXRE, BEAEATRE. &
WAFEMB T FREAT, RH T EFEREE, d
Ap R, BB G., XepTFEHSEHAE
AW Bro 3 BEE 20 A E AL B AR, RKH
BARREMBERERALRY, MERAHHS
BN, R R RO B AR 4 5
MF KA B RAEE, KELREY, HHH
A RN EE S, AP HZwlk, DNA W
Ao, e T BER AR BRI
AUEHEEES TFT K KT, B EERLAN
WER R, TR EE . TMERITSE, @
H g, fZAM., AL, ERE, dHE
il Y B ke N E e i SR g oR
R A BT 2 BE 8 3 25 R S AL B9 B %
EEAEEALMN, BEL RN, EPHHRE
M An B 20 B BOR B9 TR KR A B T AR K B A
JRAE R o FE AR R 8 20 AS IR FEALR X T B T
VW WER R W2 8RB fes BLIA Jy SR ek 69 T

(3) Famzx

Taie—kEHEREFEN B EL
g, EEFALREEMMGE . B GBE
SETHMEEERBER, RASFLENEREY
REFERFWRE, BAENGFROR I, T4k
R, e st R R, B4R &R,
HMFHALRARE - RIIREHRKRNL
A, BHEFHERATHERE . & o ik L.
ETERE N AR B | B ERD fo i F L%,
Htk, BN TaREENL T, BEAE
FTHBEAREAERARNEERNT, #WMEET
WiETHEBNRBRAG T T E, T THER
MREFRERERKFEAEEZE N, HEX,
THRARTRBAET — RV RS E, %
FHFE XN RAT oA, F R E w5
FHH, UBARA D FEFEFREFFE LA
Tapw st A THE, KT, T00EEFEI
B AT W i S BB —— A E L T A E R
B A AL, 01T R G00F N B AT T 40 3 S WL
W KRBT R RARFRE T RS S, I
s, KR4S R R AT A T FARAE . A W
% WABEETEAFERRE. B, RETH
MEEARFEAEHEIR, ARALFEHIXFH



e o bR KDY

TFRELSEE . ZERAR, RAMHAFXA T4
ML W R e A S R AL, A BT SR R
ETHRNFLEER, RAETRALNETHRS
Hahgt. FE, XWHFRAE N HE LT L EA K
RN TaET FeREIAMEE, i %
TEM G —RAIFEM KRR REE ERE
(4) &g i & &g Homl 5 it R
B AR E LM AR RTINS Rt R T &
BRI E S MatmNF, A ZFF x4
S F ST AT Z REMTON, AW
M b, 26 ATHEHTEEFEEU
RFFIH 8 sh kit LI e F TR
EEAREE GO R, EaRNEmRE TR
Ek. 20 ML 50 FR, HEARBL X LN
BEHRBMZ M, RABRT X LT, %
BERMARBENZTAREMQNAR=Z K E
A, REZRM TGN, WETEARSE
g #48 % ( Protein Data Bank ) , %4 % 1k, %%
BEAET KA 194000 NEREMATH & A RE
Mo EREXBE MmENA S ERES T HR
IN—H . BT EMM EAN, £, KT mE
x— A, BFERNAE20 L 70 FRFHBET
At EAER, TN 4 € & A T B A T
&, 1994 4, John Moult JF % 41 R 7 4 — K 8§ &
B i 45 A T 5% 3§ ( Critical Assessment of protein
Structure Prediction, CASP) . {8 % 47 3 17 45 4 Tl
M IF MK T 60 40 EHF| 2020 £, A T& @5
AlphaFold2 By HILITH T IA 8 “Up A" ,
TN 50 92 4, FERMET BR
AEXSOFHEGRITEANA, MEEARITES
MMy B K&, Wik sh T & | Bk AR
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AR, XBE N AT WHESE T LA
T H (WA, Rk ) o0 = 58
f, wA& TG ERENE AR (intratumoral
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FERNY . SRBEFAANFHAELERET, &
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TN HFORA M R R WLk T T DR
ARG A, BB R By v R E R, B
1 T 41 Fn kUL A I T 1R O AR M BOR A X —
AHEZHRGER. @ REMBEESRE S A 2
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RETSENEMRN G —NEE, FHE L@
AERREFRENFAES RSB 20 A @5k
B, ROE R BB AT

“PEs A EHAVEH TR TRFRAEE,
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Aot EAEEA R (K 1.24) o AEENMY
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*1.23 “MESEHNFAR TEARIGEPZOCXNEERER
Fs Ex e B3E /% E1bTN RIS ISR YRS
1 3| 261 55.06 37421 143.38 2018.0
2 # 148 31.22 6109 41.28 2018.9
3 HE 78 16.46 15234 195.31 2018.3
4 & 49 10.34 11 469 234.06 2018.1
5 % 42 8.86 3228 76.86 2018.0
6 B AA 39 8.23 9273 237.77 2017.6
7 HAF T 39 8.23 5685 145.77 2018.6
8 ILE PN 28 5.91 5448 194.57 2018.3
9 WHET 25 527 4 468 178.72 2017.7
10 2 25 5.27 2953 118.12 2018.5
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SN LG AMER, T MBS AR
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10 MR F T 18 3.80 5494 305.22 2018.6
20 R HRE- YU IR IE 0
‘ #HBEA S
FHIE A REEM B hEk
HEATHT - SR EHTTAR
FERFER
BRIEKERERBIEF L
RHKREFER
E1.2.5 “HEsiEEHTIEFR" TSRS EEVEENESIENLE

ZR7ME

2027

BB FRA

PHASAFMFERA (BREA HRHE RUEEHE ERH. RiGIES)

N SEPELE

BB A i (50

BRERIRTS S Rt
REMBESRAZ @

E1.26 “MEDSEHENEAR" TERARDENRELER

216



7] Lil

4
ﬁﬁqﬁuﬁma

L Engineering Fronts

MHFR” Wk, REBMLTHEFBRNSH,
gt m Rt AERA RREE. REM
WAREENERMEER, B TAHPMEER
Wk, FEEEKHAENRT B RN R
FACE AL, F 4B T B B AS R 09 AR B b
o a-F AL

1.2.3 THiaz=Z

FERE MG S R TRNE L L
2, MTamEEETHOANEEETRAEREEN
FEREZ—, BN TamzE2 R GEEEM
FEMIXERNLERLT, WREZBEEXMXTH
Ky X BINTF, Tamr etk Tam. FeT
g An R T 4. H, R T 4R TALE
WAMARE, AFERTam. KkTal. &
BAMTaHElE, wE2TaR%F, XbERETaRE
HREMAH S Mok, AR BENASE
Fho e E P K EFELARBNER., BFE
T, mET@lFAETRZHEBALHKIRE
B, ek, mERWEHTIEL, TamdEd
EALMAHEREER, AFAAFTEEH, £
FlERBE EF i INERS,

WA NERERH A, TaRERNEZ SR
R MR, B 15 4 DNA #i45. R WEE K
TOEBAMNREE . EHRARR. AR KRG EER,
EARRBRSKE. BAEMRZLEMUARRAE R
W, BR, REFMEAAEEXRELSL FH
TapmBARE, ML TARKEERSE,
KENAEFIEERZLR SR T ARG ML
e e IR S =R, TR E BN ZMN
RREREENRFERZ —, EoRFLLM
BENEFHEABEED, FFREEHXK
Ko H, RAMNTHEBEEEZN ST, F
AKREZTHREL, RATHARBENTHF &,
RRGUALBEREESN. Wit EEHEARR
M RA A, BA, ®BETHRNTHRE £

ZEVYAERIE: —RRENFETHMNT AT
N ZRBHEANETARATERFN T, —FH,
W ETARN AR EHXETH, B8
WE T @M E S SoH R R ET AR,
WEEA TR, A NIET 400 E sy,
B — 7 E, AN R T 4 M, o E B
BA, I FEALANTFEEMGE, FTH4£46T1H8
foF 8, BEmkTaesthiit, #—FHE
AL WBRSAha. BR, THAMRTEES MK
BB T AHRAHTERE, AFXEEH
. OCRESG. TARERE. Waekm. MWESHEMN
REAGE . MARFBEERRE . O AE LA F X H R
£, WA, BEAXTXGHM EL BEL I — P HE
BT THRZLETBONFHAR, ARREFWT
Tkt T BN ALSFR, flin, REETH
ABAITEALXBERERAREKA, N ELAA
BANEAXEET S MR THEA;
AEmBEMEERATE TRELRZEE ST T
HREEND B ES T AREHEHA,
T DA B At F 4 A TE o R W R R AR I I A,
HEBREWE HRETR; L@ E S 4%
TR, A TH AL R U T HHELRE
MXFR, ETHURZERRAR, XXELHLF
R#XBER, ARARNFTAZESHERZ, 28
KN fodErr, AXTEBAREZTARE
ETHWARERNLTE, BAARBEREM
KRB E R BT A Z A, By A 52 M AR X
ABERMEEREE, B, TARZEEAR
SUIRAT S T I DL T BB A R S ok S AL o R R

1) A #E L THREEHARNOHFEA? Ta
MEEZERE-NERNENFAR, ETRPH L
RARFEAGEN MRS, HLRAZ
AL TNERAMEGNHAZETARTER,
BLELER ZHRFRAANLT WM R AT EHR .
RBEETERMAREA, hTHRELNIHFER
v S



e o bR KDY

2) A fT R GER N AR AT T 4 e R A HAL
#l7 WET AT NIERE R LA RET R A&
HEEFERK N DX, KT, TRELEFHE. TH
AFEAESTRNEE, R#E. &, RE. TES
F % % SO 42 T 40 i X L 82 R et
Ko Hiv, FIRBAEREUAY, ZEEAFTE L
HENSRGELEHTTEAR, £6FHAAH. A
THGE. ARENF, BEEY, L¥ERE. &4
FR. REGBELSFHRIIARKRER, ZALH
TRERATHRZENH ZHE L ET AR, #
WA RA A E R ROR N, AT A
FEHENFRUERE SRS G LEA, KE
KAZART e B H W BAET TR, 20 o
REIGEREMER BT, dTRELDERE.
BEEMXKFEREE,

3) T & BT MR 2 ROAE KRR T 6 #
Kug? THREEEREANERENRS EHEZ
—, EWETHMEA  HEASTHHREENEN
R WA B THREE RN E R RIS, WA
LA R EEDER. FiEEEMRBATYE
REWFATHFR, AAGEERETE, XiE
THRETHREER, RAELBLENFEE T, HE
i CRISPR-Cas9 % #t A % %8 $ A L R A8 % & &%
KRG, KEFRUNEFE T FRUNET 20
EH ARAANIRBEAEFRREATHET AR
5 MRS WA RSB T %, sk A AR, S
AMBAE, UWRARHAT@HART &; B
KIEERESX, wizd, REEEFYEEY
EHKXAENERXEREEE, SR THEREE
Wit NTIRETEMED, EHFBEERA,

KERMARERGHE: © #LIHA A &9
LZTONEAHRER, RAREELIER. ZHRmAE
A A KT R AT £ R, k8T EHa
FRMEA, BRI ARTHERTEEREWH TN
R QEBILARNEER, 2EE. GoHEH
LHFHTZHBITEAR, RAERLERTHREE

WAL RERRERE, @ BB TaHEHTR
el R AN ) R 7 i e K B
WEKEZE, A ZTHRE oz, #Ei, Rt
WENPWEMRFEZ BN LER; @ LT
MFEEXRANIME, BLHAGEAERETL S, #
HAWE T AREHEFE N> T AN EEER
T, hBatEEATaN; O AL E TR
FELRBEEEE, AMAEETREHET 40
B AT e Ay oy 40 e ik 9T B R, LR B AL Bl
KRB ZAEZITHE KL 2N, © K&
Bt r R TARTRGTALY, REhk
TEMT %, ¥4, BRMEREETER; O #
RRpEE, B3, TEATEEHEREEET
FFaMEETENARE., &MU RKRERET
Wbl “FapzEx" TRARMENERELL
H1.2.7,

“FamzEx" TRARMEY, £EBHEQ
WX WA THEA AL, FEREELTE
Z. =2 (k125 HA, FEECHRXEH
WA N 86.64. EXEFHEREANAIET T,
B it XA R H L E R 2 B AR R,
AEERMEAER—*E., ¥EH, ZEMEH,
EZAFAEXFZEN (H1.28)

“TamEE" TEFARWET, HOBXK
RHHAM TNV EEREEE, PEMKE
(% 12:6) . Hd, kg XEMYAMZAMAFE.
HHEBAFE, MELH, A% EL AT AFE.
AR R TR FESI R, mFIFERTEKXSHE
A B AR R E T E A E T E
FER; kEXENTMRZSIRAFMOAAEF
Bto NEENMMEGAEEREL (H129) kF,
oM A AR R B AEX R

ETULEKUAMER, ¥ T “Taprx’
HRAE, PEEWATSEESARELARFHNA
%, FEHREwTEN: O 78 F 280 Lot fn g 1L
AHFF, R LAXTHRRFEEEE, TH



'I.‘ Lilk
-'-!"' SHTEGIE

L ing Fronts

E S TEMMT ML RS
Fit e ki)

I ARTHEBRELTEMRM. £RE
RSN FRARE

ARESEFHE ARGLHTEERTARREN

TR AR R 2 B 75 & HE

H "%I’éﬁzﬁiﬁim}iﬂﬁ%ﬂﬁqJém}iﬂ'-ﬁémﬂﬂﬁmﬁimﬁ
5 ZAREEE R RS R AR R BE
i i P L4 T AR B BER RO BT EL NS FAL &
% RIEEH RS2 B0 B 7 3 S R
LR REETEE TR AR A H R, ARGVRE TR

T T B SR A B HREeEnERE

REEDRRTIRAELEETARRE
A K S T AL

FRARETFH=REIEREL. REFESISE

E1.2.7 “FHERE’ TREMRNENRERSZ

#1.25 “FHERE TRERARMEFROIEXNEE~HER
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3 HE A I 25 4.08 3220 128.80 2017.9
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FAFEZRER M, RELF G, &EERLF>
HHEN 30.81%, £EMHEQEE -, = (%
22.1) . HRSEEAHARNME N E&ERD, ¥ E
ERBETHNARE RS MG, EEHFE
WEMRE, ARBFETERETETNEEZEN
fokF, KEWNRHE, mE#sdREXEEHAK
Wy P s AR G R SR, b O 2 R R oo o B
W RITREAAL,

(2) RN EERBEEA

K % CRISPR-Cas £ A& #yJ7 2 & & fn il 3 9
t, ELFLTRATHEAL M AmEN S LR
HBIE, I REVRE. mEASERE LT
ER, XUHEFREEC ZNATSM MK
TEA, UREREEREIET AR E L 2%,
FEK, %I ARG KK EE T UL CRISPR X
KA E BRGNS AR E. A4 TEE

mBIARGHBRARE, HAZHARAMBZE
HhmBEITHRAMMA. B, $EXHEHELAL
AREKB I PAmARA, THRIEANEE S
BEAEREAOXESR, ARARKLATILE
BT RE L, FEBN BB ASE TR, B
WEHNELRAZOERMXTE (AAV) HE |
fe A A Bk (LNP) % 3% fofig s H 80k (VLP)
Bk, TUKRBRNEENEE R, HHRE
SREERBERNENEE, 2021 F6 A, (FH
BEEFFEE) WE T R G 6K A CRISPR £
HhBEaT L2 maR el K dE. X2d
NA W CRISPR 2 [ 48 97 F W e R4 R, EH
T B B £ 4T CRISPR 41 4B ¥ 72 (& W 3E 47 8 i &
Fl %%, #t— %4 BT CRISPR & [ 4 % 7 i th
BLRTEE, HMREARRFHGITFFRET Hki,
B e (R 3 G BT R IR E IR .

(3) #mAtmHBENITRE M A

25 Jk 4 45 % & CRISPR-Cas % 4t 5 # 3t it
RBELTRAE RN —REFFEBELTE, BT
Mg LA R RN SR, WA EEL
Wy Y 3t 12 R F 0 4] DNA W4, B iAe T
CRISPR-Cas9 £t 4L A T BB 2 50, HWHmE
BREFEGMERAMEmLAMERSE, TRy YA
HERETRNHARTAE, B ZRATEM
. A E N ER SRR HRT, EEWE
HAE, ERAGBERCERERAR. BoE
Mk, HRRE. RREAME, XEBTES
WEFTEEZNNANE. HRWHREH C-G 2|
T—A B% x5 36 0y i v e 2 4 %5 25 (CBE ) A0 A—
T 2| G-C mi Xt & 3 09 IR E b Z 45 %5 2% (ABE)
AR E DR, B RANTE S
RER e BET R B frik R R AW HATIR L, BE
AR B M R B A AL G A A e, AR A
GEENTIAEA I EEMTE, #—FPHET R
WEAGBEREEMELSRB W LA RS, BT, &
B ORI R T A F A R R e T A
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Feme, B ERRARE, AHNERTFRE
S35 F| TG 2697 o B

(4) Al+ FRHLEA

A+ F AL A ( AL+ surgical robotics, AI+SR )
E—HEAARFAEAATIEEGRFIEEH
ek TFANBEAN, EEFANBEAELATHT
TR EERATE, B EEHRIKFAT
F.HEERFARE, HUEGHE., Z4%M
BELHETEFANFT -—RERDITEA, X
A+ FAWNBAZAEGRGAREN T, FFE
R REEAN AL O BNFREREER
Bikadl, ZHBREESARET LKL Q A&F
ABEESHREFS . HRGHAT; @ bk,
BREMNRTTFANE ANEMFE AN L5 H #
G MAEANTERE FANNBEABARN KR RH,
A RFAERAFIBEEGINHFEE, HANHE
A A Z IG5 AP L AT B RAF R, Al+ F
ANLE A BOARAGE A 52 5o LA N S IR I R R
B, BLAELNR. RSB SESR. B
SR R, BAL. AR 0 BERE ST
BBz R B AR BT RN
F, REMMERAERATEENS Al EFA
PLas ABARFE R BN, B B KRR A K 2 R
BAFH “Al+ FAPEAN MR TE, HET 7
FHR” MERFIH . HFEK, REKEZHAT
— R A AF, AL ERETHEALHR
B, #HHT -RFAFLE, REXTAIZANE
LR EESFANBAT RO KK —EAHE, I
HETHAEFEmAER K, BEAFSHETHAR
FERE S, SEAEERARM, ALFARE
TANERLEES . 58 dERTEFANEA
WA GRGFA, ARFAINARFEERIEGER
WHEBEARNFF L, FREH A+ FAIBAFLAR
WK, At FAINBEARAZEES, ALH
. MBAE. HE. BHB%. 290 F Xt
AN 2R TR EemETHA, £2%#

By IR JE B KR S0 ¥ X % B R B R R 5 BT A
BRERFAE, EALBRIAL T EERNHE
&R &

(5) #18& A K

i 1 & A 5 #2 (proteolysis targeting chimeras,
PROTAC) & —fh# 3t 7 W &6/ F th & 4 %
M AN E A MBS RSB, AAEE -
FHBMAZAFIEE LT EBENHTIA,
PROTAC 4 F W ¥ % & B ik . E3 i # B Bo (R fn i
BERANMAENEEE 04K, B FmRE
VER & “¥7% A4 -PROTAC-E3 £ # 8" =14
S U TR AW, SRR AR DL AR LR R
W R LI E A . T, B
& I PROTAC 2 F 2 % 3 A 8y % 8 19 AL,
O PROTAC % F M BMR A A, ZRTEAEZ AR
RN EZ Fo o] JF B B3 B A K, (T A
B % 2 B AR & A B fr & 3L LT PROTAC 3 A
ty E3 3% H: B KOAH BB K 2 ] 47 PROTAC 4 F 1% it
TP R E R AL R R R A DB R AL
& PROTAC T & # £ Z |7 #, (2 PROTAC # #%
e fn s AR E M. B AT 4F X PROTAC 2 45 1 #n [ ##
EENREEHEAETE, FEREEEIER,;
PROTAC 4 T & FA N “4RM " be %k
M A E M, @ PROTAC & 2 kb, & T
& G2/ - F 30 %1 7 B9 1 B AL #L 1 4F PROTAC Ak 2
R TEEHNRE, THREBHRA S TFRAZR
@ PROTAC 2 F s K BT MRk & o % 40 % &%
Y7 f PROTAC & 25 89 PK, PD fnF# %, H
BT ¥ T A 3 By 4 3k PROTAC 4 F B9 I JK BT 3F 41K
%. HEuh, wof# %I % PROTAC 254 2 H 8T ¥
U Ay LR AR AR R 15 L, PROTAC A 7T L3 iR
INDFANFIA L JUER ., M7 R E AR A,
WA KRG E ., M FHYmHEL. BALE
A E A%, FHILPROTAC B & A ¥ — R4
Tr R B G K, Hsh, EA BB NE DS T
W& A % us, PROTAC W7 £ 4 B i #F %
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KAEM R E E e 1E A . PROTAC B K B #T & K 4
LR BB, BEHE, EXEF. 2K
%130 £ N80 5 7T DUFIEL PROTAC K S23LFE A .
Bk FAUH % Z AR KB b8 & R A F EE
T PROTAC # 4 7F &k, EFR# 25 B kb4 4 4 fn
N PROTAC “# " , [E A B PROTAC & A
AP H 202K, HEELHT 2% PROTAC % 4)
G R W B, {2 PROTAC #7 25 ik 4 4 T #F &
FHH B, k% HHIT R s K H PROTAC 4 F
ATHFTARERANEE, HP#RRIN LA
I 3 JR %3 . PROTAC % F 3 3 & 5 A IR
T R0E o, A RE R 2 RAT RO
WR IR R, YR FF T RAAEY R, A,
& bR # AL PROTAC 2 F. 2 F ik A48 1L 1E A
WL B B BB A LAETR RN, Bk aFEaAa
AL THERDGTFIEA . £WKSTF. @
LT S e 8 O FR £ B 2 4 6 97 X R . PROTAC
BARYAMRELACF oY “TEEE" WE KX
#AHL, B Anik i 5 & E PROTAC A 2 4 - &
BLA

(6) ¥ HMIEAFIE % =20 7 5K

HHIFARIE & E 4 i T K (lineagetrace-
able multiplexed single-cell sequencing technology )
R-—XBADNFRAERLAMENT 5T E T, &
BEMALFHERE RS T UL RN AL F
AR, THEAAL S ERLEENTHABTESE
FEREFRERRNEAW LS ELTFRENT, &
Y HE % 4 F, DLR T CRISPR 40 fig 50 [% 2
A, FEaRER. GRER . 2MURSERE
REDTHEENFEREQMMATE K, TREES
MR G R A S o fn g TR EEE, A
AFKFLESFAREF 2 EREREN ST
1, MAESEE LA FEANTHIHE, TH
BRRIELZELARNFREARCES MR THEAL
EEREAXBARPNAREL, EREFEFH
THRNTEENAGEREETRAMTE S EEHE

A, WEERKHDY G BT REAL LD FRREME
WAeAro B0 7 A A B A AT R S R R
EXEAFRTN EA R, YMERLERFR
ARG IEAT A K 340 o 38 5 % E 40 e 0t
X, FHIRARC S E T BOR R X B R 5
MR ZE HWI XA, EAEH T UEE
HREMALXEXRRFOMETAR. BREKHK
DNA 5 RNA Ml F . 4405 o FAr & Bk 8y %0t 5
ek, WRBFEAXESHE, 2aREEART 5%
WS A FHAEELS N T ENTA, WREHRT
HIRAFIE 2 BN 7B BB x5, 7 H IR
WIELZERABNFREAGEED W 58T, FA
REBEERBHEFANTR, RALREMETE
TR By A M, R B3R B B R AL Y A AT R
5%k, RABEEFNEEER,

(7) o 25 25304 i R AR &

PHARMTRNF M. FHRA. R
BT R NARE . B 1 E ey B R 2 FE R
HAbb97 . T Rm A H o ALk A& 22 o 4
WFEHm. HEREFEFTHEA RS, bEFEFH
PRI A R . TN E Je o g
EAFHRMAAL T ARG, £+ HARMA
HREOBZOHEE A2 —, MEARMT . 2BK
AW AW LR, B - g, GisH. B
EiREMER . ZUFINMEFRARFREZRS BN
F T 2 A R AT, X e TR 2 A
Hup Rtk Ty, RAGYRFENEREEFAL
EMERIF AN EANRE T HALEER . B
MABAMEFHEFHELS T, Ol EAEERE
4 — % GOk A A H % (DI-MS/MSALL) # R 4
By A B L (LC-MS) , 4o e A&, 7
DA B B AR I R B AR P B L R TR KR VE A
MARBERAT G H5NEREE AR REEAE
EHAMMBEALE S, EXFES TR QHATHL
BWENLT, BEBENE LKA P HRAFER IS,
A M) B, T BOR T B 40 LR R O AT R o 2 AT
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W AR, HKIERIY P R S E AR
TEARREMEHNH#ATHURPOE S LEE, &K
S 2 e T R T AR . AR R A R
BEMAFE MRS FATWS R, AT HNFRE
R E T ®AE

HaER, BT “AFBEE P AEARE T
MERBEAM ZRE, BRA¥, EaRdFm
4L A T 2 2 S O R P R T SR
Wb P T H A E miRNA, £FH. ZaK&k
W RKEE R, —F WA AT ARy
FUHPE RN, B — 7 W AR 2 X M B AL
HATRAMRGBTN ., AFHENRELRERF
EHSARTATMAZENFHREGRET HOT
E mBRE. aAEFaEaFin e,
K& R B 8 PR R A0 E LA Ay e O R
3 B SR R o b K AU E MR, B
LI A B AE N e, TR EELRERT
EHW T RERNEERKEB S, A KAE L
FraEMRGMERE., &a R, RAHHEUEIEE
W ERET T, AT IHENENS R LY
e O - N S & X R
Ro BHITEME “RREA - EEEE - HH R
A7 AR FR g, B R AT,
TN 2532 78 M ko S HLE, K387 R REAEE,

Ak, —h @, MEAMIXE 2 MRKE 8 #E
TR, e AT 3 E 2 400 R B
BERHURRENF. WEENFERRBT &
FrEf. B S EA. BEREWE Y At Es .
AR BEEMNHSUBRN GG EPH, RIS
W] R FEAE % T F G b1 R 3 B3R
HEFRFHARMAARTRE., F—FE, U
WE KR Y IR sh, A ES AN E R AN
FR, ST HETRRES KA. ZRENRE,
TRIATIEEBEAR, REBIFH “SRaey -4
BR-ZKER WMXFR, ME “BH R - ma®
R ERET BAEME, T4 E 0 TR

. BEHR. WmREMEMERNSE, hFH
BRI A R B AR

(8) MARFEHEMAE T HA

LR O A e bR A 2 R
BAk, RERHAYENEAENEELR, 4
RMEEEFIRL BN EEF R, ML HES
Bk B = o] A 5 1K TR P 304 K i A ok IR E R K
Ji 2 ik B P, Ak TEEARXRIER, EA
ARPEDHEESWE T RS, EHEEER
Efmw R R EE X EER L EE KRN RS,
EAE N T A X K il o 61 45 Fo Al N B K AR B &
AMEFAEYIRI, EARXENEDE-NE
ARG, wREM. KhH. B MAELSHX
HEA, B EMBEERBEFERR, AT
AL DR R R AR R SRR,
LNBEWHZENEENKBRERT; WEET
U ERBEA, ELHEEHEE S N EHR
W, AEAES, K18 ERE T E W LA
e MEIEARAR, BB nE, B HENG
o MINLE: O 1E A S KA R OHAR, AT
WA EFR ., EAMKBRLITUREZN AT LR
BEEFATERNER. BERRTE, ML CHE
AFTETAH -SRI MERBAFNFEHRS, &
S Y MR E L & Ve R PN R € R
P4, MMM AR, BERYT T E, Bl
BOTURARBR G MO AW EEHENANE
AR E i, KB ARBREEH N E
0y, WAEDFERAENLEEEEAAMLE, SHW
ZRHABMEBENEN; EENFTHE, KT
BHERENEEAR, UEREELXLHT AL
KR F R0 1EEAHE, REE RN
BE, ILAXHAZSERFIHREHBES K,

BAr, AIPEEmALE A X A RS A
AA2004%, TEEYAETEMEE, JAE
e, xFAEA L EHET 22k 50% M- Rl
BP0 B, ARSE B S AR X A R AL T,
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MK 2020 4 2| 2027 45, AR MALEE O W U
13.8% & &R K FHK, 2]2027 F, fTLH
MAHKEHTI0M0ET. KA ZEILED
Wxsloz—, EEx@EEF L, HAAG K.
B Z R AN A LB T B A K R ] A
B E AN R I AL B BOR R P N E B
FEHMITIE AR —BEHEANERFRT W, EHEN
AR T4, REYMHZ RaEZ R A,
EWE.OBE. ERREREFEEETEE,
HWEE%, fimath. &I IE, B NHEKS
SIS ERENR B E D AR, ©
20214, PEMFER FEHRRASERBEAFR
i RE eIl ENRGREEEmED
A, FER. &, BEIYH EHTTHIE, ¥
ARFHAEINHE FEHALSEKIIAZ L A
GERK, REMBRFAKTHEA, Ra ket
HE M AR AR B B DA e e X % B B B9 303 o AR
ZEMMMRE R,

(9) T RINy W RERANET

TaE-—XEFARAME AN S B a
M, E—ELAETHRIMREM S Eale, i
ARERBEEFE. FEEFULF G F
AAFTHREER. FTHMYT HEEZ (stem cell
expansion system, SCES) = T4 &4,
AEMAQTEDFEE, NWRELBER it g
Sl R T R R e
SCES & i 7 R S5 4 A 2R 0 T 4 R R (&
HWE, WERENEESSE) , BERESH -
200, 20 e — 4a e B DA 48 L — 4 L s Bk Y A
M, AELRAETEE LB LK, WO @HAR
i, RERTHER; BFARBRS RO,
Ry THARNEE, ket BRTHRN
AFEX; FEe, RFESLAZELIMIENTHEYT HLT
YRR EEAE, REe TRy HRE, BRE
FERAR . W T 40 MLE B R BT RN RO R A 3
AW S BN, FENFAENLE, SCES & &

HET TR ENEREBTARRARMEFK
BHMXBEATE2—. H¥, AFRLZG TR
# SCES H X BT AXBERERALREN
FAGWMETR, BT HEAREE REHE
. AR EGRG AR, F A RET 2
H SCESH B R #Ht N T T4 f 7 4 & F s K 4% 1,
BERZHTOLRETWELTHE,. BRES
Tls KR & FH T ozRE. FE/EK/I%®
BELSHALBEBENAB TR T2, UEA
TEHMWERGRGBENMET A, HEFT
REERE LB RREN L BB, B SCES &
M B 2 F B R R PR 4% AL B AT Y T2 A
WE, REEME, B, gEEERAHRXYT
AENTHERT HERRAROEN, MELFER
BRI, B WANE LR L Y K ER AR AF
FFRFAMAT — Z 5T LT 4000 % 4 5 F T IR
An 2 0 26 B BT AL A Fo B S R A, KA
WA EEMRERAA, BROANBRERE. B
MFE R 2 AR EEEREE, UWRE
SCES #| & T2 (L 4h i R H B R4 i 36 97 7 %,
MR A= & B — € AAL, SCES #h i 37 #
METHRNR REETEEK, BXTHRNS
B, LAY G k. WA BOAR RAE KR A A
AEFLY, TELE. HENTEEFIRERE,
B — BB K A M E T AR R e e A
5 A OR A SR R ORI A,
& R # SCES I H MM X 4 . SCES 5 48 T4 |
REFA . HERRKRE#E, BIRSIEKRER
B AR R AR R, W TR AT T
FLE AL . T E AL . R AR Al T A A E M 2 AR

(10) X T ZHEA & 4 B % K530 g RS
A E N

LT LA A B ¥ KB M E RS ik 3T
f RIEE T ERAHARE R LR (F40) &
WEFAHAE, FAAEERITERS. 2B EHK
K. B/ BEFESFEREM IT+BT” ghiéa &
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A ASH A TN BTG DT RESRE, T
R, R R BN NI E TR KRG, fF
RS i R R ERBELTY RIEH M ERE
LHHEE, FRERTREAXN AL, BFREER
W/ MFRE, MERGRE ENAF REER
M7k, TEEWITEA L REHE TN/ 247
TH (whBaEX LM RELEEREE) . BA
BERRAG LN iR E B EEREHT S,
R BEA J S g /AR A IR TE R R A0l R B AR ST
R FEANBREGBESENEFAZERE.
i, F£F. BE. RELRE. BE/ BEWRIEX
W R B 4R BE3EAE . BORAR B S, DUAniE BE B
PP 3 TR A . Jib i 4 fe b RSP i R 4
XA R R PR B B A SN L 5L A T e R 0
EHERREN TUAREAR, ELHRIKIE
RRI B 5 B HRET B BRRRE RS HE, 2
fib i T LR AR A A AT By Eah o B AT,
ANTEdHEm o0 (WEXRE) MR ESAF
TR A T A A AN R AR AR
BLFR, R R Y 0 T DL B/ 2T 2 ) g L
BT R AR WY R AR T FE e
FHERIR, MELRAER E G EME AR
RHAW AT, AMIATHRERAERD T &
W RS —F K, FOFRRBF R T
EHENEHHEECETEFAERTLETU L,
ML EEEREEARE TR BEARRERLS .,
KEEMERKEE, AXEGRATEREXAEA
X2 8RR B KR TUE O i oy 5 3 0 A
WO RBTAARAONE, KK, B H2EH
BREEAHIEZFoRE, RAERTHL R RN
Bont. BWEREENE T FAEFAR /K
T B K AR BT 52 0 5 A5 AR 7 ko BR 2 R R R
Bodg M BERUE RBRE, B, AELT
VU (mEm/ E2oFaul) ETAIERS
2 40 W 2 A = R A R G BOR A R B
K, MRFRHRMA TR G N ICH B R S0 E

LA n i A 2 B BRI, TR Y
BB AR R E KRR TR, Nist—%
BB S A BEEFAE, ARFEFN
K EFMEFERE.

2.2 Top 3 IEFLBNIEERMBIE

221 HEFRBEHRNAGHIFE

K #E (organoids ) & F| Fl A R4 4 T 40 i =
B B ST =% (3D) B FRTH K 8
AA—mmESmhan kg, XaeLA%
TR B AR AR A, R K R E R R
g R AEAMEN, XBREESHfT
FRESMENRFEEERAR N E RS, T
MR T WEA, KBEMBERIIER . RIEMHE.
FRAFERELRAKEMR, FELHH THRFHEHF
R mAERL, RUAEREET. BEE
F. AR ARREEEGAAE) ENNLA
B 2009 F#LEANNRGEBEUR, HWEE
ERIE=E P R PR LRk R b
RALBEURMMFEAR LR, AT AT,
M. M. M. BT BRAEBR . 46 %0 K A 2 A0
RGBT REBERARNEEZRE 1|, 2013 4,
RBEWCBF)RZBIFNFE T ABAK, 2018 4,
RKBEWCERFTE) BN 2017 FE TR, £HE
202049 A, XEA R4 RN EFEE (FDA)
EAZ63MERE KRR, FE 2017 &%
MR Z R 2R KRBT s KA KA 20 7,
HESNEM, RBEEBAEARTENTER
THIEAWHERES

ETABRENAYFANUBANEZ MG
¥ WEEMABERRREANF A, WAL
RBEHEA WA, WENMERTEN LR
FFRATEMN . BAFBE ., RRARE K BE R RER
g IR 1] B s 2K B B R SR 2 A O R 1E Y
Frofe . BEIERL; A XBEN S A EH

5
|
4
A
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By 13 BT ZESL AT R B E 0 N R A
AW, STAGRKRROEBETEE, KB
EIEHLIE BT, AT E o 2R H A ] ] A
X ET R E o 2 4 0 % S RT R R K SRR A
SATH L

1) B AU KRBT MRBEE, B,
EAXMMENEEE (BMBEEET) G,
. fE. AL B, BB AR, REL B, F.
JRAR . RIFIRR . WORAR. MBR. UMESF S M EE
KIE, AR THM L. v, ETHELEEE,
Merus /A 8] i 26 H U 57 M 30 & 2 F MCLA-158,
BRTEFHN 12 Bl KK, RFBEE T, N4
Wy 7 % kA Sk s B A g g AN, A
—ANRA G RAEMEEE LHATCFTR 2 EEHR
THENREFENRFEA, BAFHARTE
/A8 (Vertex ) B %5 % M 4F 4 4 75 ) ORKAMBI
EMZRUTARTREABEHASIRER, AR
HISFHET, WHAEBZET WA TR 13, WA
KRBEHA EENEMERFERNE AR,
Bk, ZaLsE ARRRIGe LA X BT MRR
MARHATHY AT R NAR, FEEAXRE
o

2) MEMEN, Rt REMLBEHA,
HRECHELSHMELEE, XEMEXRET
AT XTrmpErdyfom iy, E1E
BT UTRITm e & mRITH R RETEF, H#
FHEAET, $AMMEXBEERZ DE . SR
FE 540 J0 55 R B AN, Rk R R B o A A R AT
AR RN R, BEMEHARMET EA
mAEEMERBE, WREAZARS MWEX
BELERF AT E AR AR, TERMATR
PRE LB T RE SR A R %
R AR” (assembloids ) , DAAE BB LA (R 4 4 =,
HHE, KUEARFT WELEE ML EF
B, BERAMEHRIENAEE, A THYF
W ZRMRD, RANEBEEANFER S M

KRBEERK, ENAKAXLBEETNDIT. R E.
RIBAEIR, L E AT HAT 4 oy B
Blgm, o, fF. B, BWEREEEET R P
FlREBEXR, BEERE, BEUNEXRA, T
— KB REER AL EEEENFME, @
B, REM. RANMKBEHANMES PR
BT REEEMNE RN FINERLE, by
HREF LN AR ERRE L,

3) U EBEEFER, EHENTHYF
W, HYHHRERANME, REMGFELXET, W
Hep kbl AR ERR DB RGBT HREME
IR RBEEAREBE LA LA BNEKE T,
41 EGF, FGF2, R-Spondin 1, Noggin, Wnt3a %
Barax e KEFHEH LM, BEENER T,
MR ZRA, FREALETEFRES—, —E~
ELRHANTRBEELYHFRTWARAELA, W
HFRGEEESH Y HE. W& F A Matrigel %
Bl, eAXBEEEKRELEN =M —Sog
KB Fo (BHKRIE N EHS /MR A E 2 M0 04,
AR, HAREERK, EEXBARKZERF
ERHENHEREM, BWEH-RHARERNE LR
AT dFeRNERRERY, AH#TTLEX
BEERRL, ExXRHFARLTKESEE LH X
5T AW T T AR Matrigel, H P RMRK, HAT,
R#AEKEFTLAE =K, ERKEEE
&, A 24 &4 8y GMP % 7= 5 U 36 A8 5
B, 7 4h, 3D EMIT I ARAE KB TR E
FH RS A EN . AREN . RE N
ARRBERET TROMAT E.

4) FREEE %% EARNF B R % Ar
AR . AR F B k. R
E, ZEMNFE, BEEATH#-FEAT AN
MO e, FEITR— RPN T % UE R
. ZEERFETNEEET, FlinLE L HE
HUMB = ESETRNERE, SNERERAN
MAFTUREEREFENAEIRERAGEL,

W]
=
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BRTT, — R H N EHER AN EENE T .
WMEEER . RABAABEE—REH A, L,
MTERBHEBETABREL, FRFTHLFH
5 BAZW|A B 10, X P IR UL 3 ) S 30t o A
RERB TR R, BBy T HATEEE 0 24 7
#, FEALEMNITMERR, TR EER
Bl ATHERET &, FRAFEBEERE, KD,
Yo, RELEHESFIRNRGMERRE. ©o
BT A B AR T S

2 o A A g g A A R R O A 2 A B K I
FEHa, KENF LR R &z A kg i3
WAEAL T AT TR, A 5 &
ERAZREA, MAMBERFERERAMK. &
e, A7 s eERFEA, ik, AUHKXE
EZ%m. AHMKURABEGNER. XBEN
B, HWEGRIEEN G FRSHLERT &
P, 2015 FJ5, M, BA, FRiEE. FHA R
EARMAN G AH R LET “FH” , @
WERE. AERRURBEEFRLREENT.
2022 4, FDA#MET AR ENET “BELH”
B RAT I K AT R B 3T 25 (NCT04658472 ) #EN
I K3, IR Bk FDA 3t 2 8 8 #F % 7 5 ) iy
N, Ak B Z AR AL B R R R T A

REEM, P EAEE TSI R AN SR
B, EEFFENHARR, A EBRKFAEEET
BE T HmEEM, 2009 FF 2019 5, EEXBE
FRANRA R X, K8+ E KRR AR
R 8%; 2020 4, F E H K & 2 Xk
14%, RARTEE; 202151 A, BEHTALT
T WRE” BREEFLITER HFE AR
%6 /NE A LI 2021 FEE F ARG EAEKE N
Wi, Ed, “BTTFammAXEARBLER
FAEA” WA h “TWE” HHE R LT 2022
F12H, BRGEEBEERRA (EBBT
B RFRGITENE AL REN (R1T) ), &
KA K BT FINIEE T R A6 T IR 5 5
2024 7TH, PEENKBERIMEHELY
BITWEREREY, YMABEALEERE,
BLRRIR) R, RmE s K E X BT RAN &
ALl R R

HE2021 5, “BTRBERRNAGHFR”
IRFAMBGHZCEF 1988, FHHER S
BExXZEYE. xEBM&E (£221), £, #
ElfE# #iFm & Al btk 2] 7 30.81%, &% Fl#
EFEMEEM, BRIEALMENELHARE
RZ— ZFEFHERZEAHLAEXF. BQ

*x221 “EFEBRERANGYEE TERFARIETZOENNEEEHER
FsS Ex RFE T2 % W52 WL /% IS 1L
1 H 57 30.81 74 15.64 1.30
2 = 48 25.95 158 33.40 3.29
3 # 32 17.30 8 1.69 0.25
4 B A 15 8.11 43 9.09 2.87
5 fr 2 6 3.24 77 16.28 12.83
6 e 5 2.70 54 11.42 10.80
7 % 5 2.70 40 8.46 8.00
8 HAF T 5 2.70 3 0.63 0.60
9 = 3 1.62 5 1.06 1.67
10 B #L 2 1.08 3 0.63 1.50
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TAFHEEHANI NI RE, HZE o fe W0 4L LR RATE L B ot L 1 A

EREFR, BERAE I FRMREXBAY (X AMAGEETWRE .

AP EAR AR, AT

222) 5 Hw, HARRKELBKFFARAZEZH BAXRBRBEWE R SHITHE. MELEN TR

HAEEGERR (FH22.1)

SEHEA R GRS, TRME

CBRBERAN EME

EA K, XBERACHSZENATSEA FHRERAMERNAENT Hhk, EEHYTAR

S,

. AF.

BERRRE. GMTFRMAGNFLES. £ ¥, AT EERN.
3D%%ﬂﬁﬂ‘6&%%%$%ﬁ BB B

BTN B 2 0 S AR G
o TRAKBE SR NI A E T E & FHAHW
EEXBE), B#RERA %‘%M%‘/Em‘? K, MEXABEEHMbH LM T RAE A 0E
%%%E&ﬁ%é%ﬁ%ﬁ@ IRMEBEHAK, g% '%ﬁ%ﬂ

scRNA-seq. CRISPR-Cas9,

—MESENIREAR, BHEUEERNHATE %ﬁgv . 3D ATHI DL B HE AT R I A A

®222 “BEFERERANAYHSE TEFRIEPZOENNEZ~EIGE

Fs A3 NHFE AFFELHE /% W1 WEIEELB /% TSI
1 WK F 7 3.78 2 0.42 0.29
2 T2 2 XE ¥R 6 3.24 77 16.28 12.83
3 BERFEIFK 5 2.70 54 11.42 10.80
4 SR BB A 5 2.70 39 8.25 7.80
5 o K 3 1.62 51 10.78 17.00

6 KR K 3 1.62 15 3.17 5.00
7 FEMRILEEREZEF S 3 1.62 12 2.54 4.00
8 b R B A R F 3 1.62 8 1.69 2.67
9 BRI AF 3 1.62 6 1.27 2.00
10 Ak EFH A RAF 3 1.62 4 0.85 1.33
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Engineering Fronts

ABBEAMFHROFRTLF, REW., HEK,
ERABRTY REN KRS E R MIEKRES
WAL SR KB ERREA, MR
fo. . RAAMKBEHE, RAUXBERER
AR REBE L ERZRNF B, AFHHE—F
RAAKAE T AN RN A R & (B 222),

222 FAERERBERER

B & I DNA W # e 4 5 31 70 4 %, AT
U AN e & R NG S S A S
AR#ABEANBEACERERK, XEpFITHEZE
AF e F R, I e IR RO MR %
TENIER, WA TAEWERTUNESRE. |
AN 7 RAFEMR, ALEEAFH LR
AT 8 3G Jm DA R e 1 S TR AL e g R G A,
Wt fe R 2R E| TRERE, WHHR
KAEFRBETETHATRERGBEZ EH WBURE
B, Hikth ks E AR o B4 R A G i
AT %o

HAGBRZANEA T EOHEEHEEELR
B ( zinc finger endonuclease, ZFN) . %t 5% ¥ &
Bl F # 2% b 4 % B B ( transcription activator like
effector nuclease, TALEN ) f1 CRISPR-Cas ( clustered
regularly interspaced short palindromic repeats-

associated ) %%, H ', CRISPR-Cas9 % ZA4H

FED

fdrmwW AN, RAWKBE MR T RE
— M B MR LA, R RN R B R E K
ShJE DNA. # % Z Al i CRISPR-Cas9 % [H % 4 4%
A a3 ® AT 4 € DNA B4, A mgom. Mg
A0 3k 1 IR R S W B TR R T B9 B TR ELAR
TEAHRE, BT Cas9 B LI, FWH I DNA
{948 )7 7], CRISPR-Cas9 4 [ 45 5 7 DA AT & # 4
REERIATRA, BRORE, FEREENER
RE, BARAARERIFENRE, Hdpsy s
WU AL R E %" o CRISPR-Cas $ K #y
JTERBEFRAC R E TR B A B R T AL sh 4 4
AR GETE, G THENRE., mEHE
Bk hES, XUEREEEC) ZHATET
SR A b AR R S MR, BT,
L CRISPR 3k [ % 8 5 A 1E A 3£ [ 6 97 77 A0y 7=
VR w T R, EERE. FARMEAE
FETH BT BERREE W FRA IS T #K
FEH G 7 & 5 NG R B o

% DR AL % % 48 * Jennifer Doudna 7£ 2020 &Y
Nature %38 45 i,
biggest bottleneck to somatic-cell genome editing.”
(FATRMAZ R EE BT ET WK K
M) o RAEIEE 8 TR & E RN RO,
CRISPR ] 2y 1 50 2k [ 4 48 A i oy 3 B 4 %8 7 A
F R BWAZHEEREE KX R THRME

“Delivery remains perhaps the

2027

THREEBRERA

. WFHNBES]. scRNA-seq. CRISPR-Cas9. BiEEfFit. 3DFTEN

B SRR KRB RRIRE

HELEL. REl. RELEKETRE

RILBEEFER

FEERE SHEERNFRRGMFEITELITETE

B 222

‘BT ERERANZGYHEL TEFRANGHARER
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Feme, HTZMLER, afFANEHEERNLHH
M. EONRBEAENEREE ., XX RELA K
BERFPTORAT EEHRE, HFEREATHE
B BERZEERAESHEREM. KAEESR
U 2 A B 4% iK% CRISPR B B3 & A KR L &
BRAL, EARNEERERTEE, ANERE
BT L, WA E N E S, AR
SEFGREBTN UI0 £4, HFXEHETIAH
MEBERFANRET RANF L, BHEEMEREK
WEEGEETRANE, XBETHARLLH
B g ﬁLﬂ%W%ﬁ%%E%%mo

KT TR P 3 TR 4 A B XU R e g T R
m@,ﬂﬁ%%Wﬁ%%@%%ﬁ%ﬁﬁﬂﬁ%ﬁ
P dm B e MR R . BRT R TR RN

E%ﬁ%ii&ﬁi%ﬁ%ﬁ%%%(mw)

« JE B4 K BURL (LNP) 3% 3% A & 5 Bk

(VLP) HHEE, KBHFEFAENR, FARK
X34 (NHP) fnfizh 4y & L3447 T ik, JFH
FENT W R I Y R

1) FE#ERA: iEcdhaBP a4
R IR T R M&%,Tuﬁﬁﬁﬁﬁéﬁ
WK LM, B TRBAA NS, FE
R EEREANEERE, ﬁﬁﬁa%%aﬁ%
KR FHEAEH BT NA kyﬁﬁﬁﬁ@%ﬁr
F#AAHT AAV, D E R ATHFZER T B RF
REFF LA NLE, RERRRET —BEFS
BREPRRIMEGHEREENE, BHEME
EeR R NOEE R NI N b o R R
W E A B . AT, AAV-CRISPR j7 i W3 B T
i H7E AAV ZE T EREPLRGEAN —Z7|E
B, KEAMmERGNRHFTELRRRCEHE
Wemit, ZRpERENKY LA, FENER
. AEAEAR, #l3E K AR H KN
Mo, REBELRE AL FUENREKIE T LT
LB BB Al BB RRE RN F AR, £X
R G R R A K A EE i R T R

KRR ERFREE LT 2%,

2) ek Bk (LNP) #3245 . H1EH
TR N 3 2L B 4 48 2 o A R 2 EUORUR AL % Bk
W, LTHEXR, RRAKXRTRE —EWA REHER
K, 45 siRNA F1 3657 mRNA, % 7 4 H 3
RWEWHENERER, CNERBLNEEA
NG, ERNGERAEALHAARELE X
B, ME#NERERNEEE. 2377 28T
Ao, LNP B 4 FDA # R T AR, BfF#EL
B Ji O 5T %8 R 40 B AR 36 7 M siRNA Fr @ 3t AL A

&%%mmmrmouwa 2 8 I R 3,
#% Cas9 mRNA # JHM,W%@T%ﬁﬁﬁi
EHRERMDELE (ATTR) . , It LNP # 3%

W% B % BR ﬁm@%ﬁﬁ%% 734K W W & W
ﬁk@ s sh, LNP B3t — % & & FE 7 AT 54
9 PR
3)ﬁa#%ﬁ(wy)““%%-ﬁaﬁ%
R RBEENBAETRL, VIPREREEAHN
FEEEESKR, TFEREFEFWERN T LI
mRNA., & AR ZEZBRE A (RNP) B &%
%, T VLP R AESHREFTE, BMlxsf
AT RENRKEN, aFTHRNEL. L8N
RS, AT I T &R M N# %, VLP
DL AR R E N E G A LA T R R A
M e, SHERELTENEZ, VLP DL
mmAt%éﬁﬁ#DNAmﬁﬁi&LLo@%
FBaadkNEmEFAEN, AABKT R
%ﬁﬁﬁﬁ%ﬁﬁﬁﬁﬁﬁA%ﬂw T 50%
DLt A BB 2 T 40 Cas9 B %% KB, VLP B
el el - W & e S e . O 4
ANEFRZEZREFREGNE, BT VLP 547 F &
R EREGXBERS, BRI THREXERE
BRI X BEE A,
2021 £ 6 A, EIRRTAESFMA (FHEHKE
E¥k) ME T F g kN CRISPR 3 F 4 4
%é&ﬁﬁ&ﬁ%”%ﬁ%okﬁﬁn% BL3E K
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HERREZGRENELME, XE-MAFELNY
e R R MR RN, YRR N ERBIRITE N
HERREEZEA (TTR) 4 EF00 Ji P AT AR
%, NTLA-2001 Z & A& FH B HT A, §4ER
Tt # Fik 4 vE flg R fKf 3 B9 CRISPR-Cas9 £ A 1k,
PR 7 o TTR 9K & R 7697 ATTR JE 0 A 7% M.
TR ALRF T TRET FkE, BEN
“FFRETEFHEHNKR” . W4, Editas Medicine 7
J& 7 #F AAV # i CRISPR (EDIT-101) # Leber
FRMUERI0ANERAR. FEN LEARR
AR AR A FFET T VLP 3# 3% B CRISPR
i AT AR S R M A R (herpes simplex
keratitis, HSK ) Il JK#F % .

B IR A g B TR A T TR F. 2022 4 6
H', Precision BioSciences /N8 & 47, T 5iEdLH %
MAEAEEGET R LR AREE N R
# #. Precision BioSciences ¥ 7 & — # & | By
ARCUS #% ¥ B . ARCUS 2 3T —Fk g1 45 = & 1y 3L
4 4 45 B 1-Crel, v W3R A% s ok, o
PLTE 40 fl DNA F 347 5 4 € B9 3 1. Precision
BioSciences £} R 3# 3t Xt 1-Crel $£4T & #11% i+
A& T ARCUS W% B B , I\ T 65 4% %% % 37 49 DNA F 71,
A FHN . BB A E A LK B DNA,
FHEHERTER AR AR, WOk e R
Ao B -3 E AR

FH G B R B R R B R A MR S B X
EfE, —FH, AERRHTKERNKNEALE
mEMAoNRL AN EN AR EN; F—FH, A
KBRS R e Bk . FEAE MY R 4k
TEFEFAGH G R e R, UHRETHE
AW KM, B CRISPR 3 B 4 % 4 A ty1F
fir FAFEE, £ EAF KRR L, CRISPR
EERERIE “Lwz )" RLMEHRATE, HfE
7 R

FEAEBRANHATETERXARENHREZEF
% . CRISPR-Cas LA B Z T &AL &4 7 &

TRAMEARRHITE, A ZRERE. BL%
BAE R, AXRERERETESHBNERN
¥ HE (mERK, LNP ft VLP) HE A%
T, B2 M 3h 4 A AR A 36 I B A K B I
KW H. MEEZLSERANZRRETENITL, U
FkFFEEHXF AN L, KHIERET TR
B ERRR T E A R,
“RNEEREEAR” TRALWEF, B
EAFHEERSNERZEE, PEMHE (X
223); NEZERENAENE (H223) k%,
xEfmE. PE. ®E, £E. 2. HAFHE
Al TAHEA N EF = H R ER S WA
KF., %Bfh— RGBT HEG R Ao A4 R T X
¥ (%R224); BhAF-KEEIFREER
RFRBAEL¥R. whAF. AFRMELE
It Z J&, CRISPR Therapeutics /A 7] £ % [ 1% & # 24
HRABZEFEAERR (H224)
GAEUEGRTAMER, T “CRNEERE
A" TRFRAE, REBWA TS BN FEXH
RIAMEAH, BT CRISPR £ F %43 H K%K
BT RN, RS EE AL
A%, CRISPR EHE B AR LA ELAH
BRT R, FE¥H E EI ARG A A E G Y Bk
BRI T o B A T S R R
BANHERBEEENENAET LERLSBHK
REW, LFTURERARMA. hNEEESE
HBEERBEAFMTLAKFEREATAEGHEK,
WA RBEEA, FEREBELAM S HHK,
BAEEFET AN LA ERA—ZNENTF,
FREMBEENEE FEHRET L, —FNRHERK
ANF, ZHEHRNEEAREBREX RS, BW
k%, VLP 5 LNP 7 I 5231 mRNA # 1K 3% %
FHAZHT I RBIE, & 7EENENLE S
BB HEHK, kK, FEH-FRABGN
ARBEEFA, SERNMBET O EEETE
VRENFHEERERANRN, FEARLR
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#223 “hAERRERA" TERFRKIETROERNEE~HER

FS Ex NHE NFFELLE (Y% ] bt WEIEELE) /%  FHHEIE
1 ES 493 67.91 4594 81.05 9.32
2 H# 103 14.19 209 3.69 2.03
3 i+ 51 7.02 538 9.49 10.55
4 5 16 2.20 32 0.56 2.00
5 * 15 2.07 55 0.97 3.67
6 * 14 1.93 106 1.87 7.57
7 = 12 1.65 28 0.49 233
8 72 7 0.96 118 2.08 16.86
9 VE DN 7 0.96 22 0.39 3.14
10 B A 5 0.69 88 1.55 17.60

EE

HE

ESEd| BA

E223 “URRERFBEZA" TEARNGEEERENEIENLSE

®224 “AERRERA" TERFRIEPROERNEE BN

Fs 3 NFAE RFEHI /% w515 WIELLE] /% %515
1 W th oK 61 8.40 1229 21.68 20.15
2 B RFE - R BT ¥ B EF R 54 7.44 644 11.36 11.93
3 A Fl @ e A 48 6.61 469 8.27 9.77
4 CRISPR Therapeutics / ] 37 5.10 301 5.31 8.14
5 i 31 427 614 10.83 19.81
6 FH A8 E AR T 19 2.62 85 1.50 4.47
7 A7 3 AR o4l 4 B Bt 18 2.48 98 1.73 5.44
8 Beam Therapeutics /A | 17 2.34 70 1.24 4.12
9 B K F 14 1.93 77 1.36 5.50
10 % B 18 2 ) 25 IR A 5 11 1.52 112 1.98 10.18
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BIGTWAFR, SHA LR LRGSR
DR XS T E. B, RARBHA
HEFEERAEFZNR. BRBERK, EHEE4
B LW RAL TEFEHON B, KTkF,
A # F 4 % F 45 HBV., HPV, HIV, HSV %%
FERENBARER N T, I, KAXEEE L
TR R R, WA RGRRBAE IR R RN T
BMHEFA, BTERAEREXF KRB URLH
LR VE B B R R R VT B AR IR A 4
& (E225) .

CRISPR Therapeutics2* &

InFIERTXE

R R Z-FRE B T # R EM R

i=itiP e

B 224

223 BEEREFRNALENA

B A Y% 4 2 (Dbase editor, BE) & — ff
CRISPR-Cas % 4 5 # 2 Jit & B 5k & JT & 3 AL &
H 4% T B, 72 CRISPR-Cas 2 95| & T, B b
R B B B 01 5T 48 AL B AR AL R A R R R A R
BAER R, T A& DNA B2 58 #2172k LI
Teem A, 2016 4F, 0 E e w3 4 3 2% (CBE)
fE %7 CRISPR-Cas % 474 T E R FI#, @ TH
FEER#EWH (DSB) ffs A BT LI HE A
o C-G 2| T-A B A &H G HY, Rk

MREEITER

A REER KR

HHIRIMPALER

Beam TherapeuticsA 7

EEBREHHFRAF

‘GCRERRIERAR" TR EENMENSERNLS

EEMBEEREBIR: ZFN. TALEN. CRISPR-Cas® %%

HARBA

BB EREBBERG: AAVEAR, INPBERG. VLPEERS

A

S ERER AR

B E R TR

SEHLLE LR S ) B R 4 4B 128 1 LA R R 1A X

KHEF R

A7 BRED B2 BT A7 97 Y I R Rz

RIS, R RGN IG5

225

‘“CRERRERAR" TREARINEHNRELEE
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HmBEm RHNT 2wt mEaR, LaEEm
E, RE, LI A-T | G-C B EX 538
B RESm LGB B (ABE) WKL, #t—
S TEREGETENEDLE, fLFX, H
% BE #H4TH0 T & 5 6 (Lo R4 15 BE B £ Ao e
FE, WREIHEE, AR LEZERE, AT
# EX|4, B 7 L3R CBE #1 ABE, #I % A R&TFF
A H LI C-G F| G-C 3 C-G | A-T ¥4ty
WA R EEE R (CGBE) , DA LA S H
3 ] B A 4 o A 4 38 2% (4 STEME. ACBE
1 AGBE % ) . URBX RTINS, BRTHL
Wy 20 i A% DNA 5% & % 38 25, 0 RNA #3958
% (47 REPAIR #2 RESCUE %5 ) #14 K K DNA #,
3 4% %2 (4 DACBE f# TALED % ) . H# & £
i 8 BE it E T A EE4 23 NBOR MR
BEF, ERENEERENFMANERLESE, K
TR —RH, A mERAAFLT LS RER
(PE), BFUAERF4LDSBWIHFRT, LI
HRANERAE Y Hitie, #H—FF ARERER
AWEREE, ECLHHEE T, PERNEERE
BIK, MAERABREREFEARNZOTE,
DNA B ERBEHRE Y ZAELFAN AL, T
HH KL, T RNA # & 4%#E 2B 15 RNA,
REEFEATFH, AUFERSER. —HE&H K
%, FE R A R ARYE SR K AT S
Eh—MHALEEETLEL, BE5EHAIY
BBy TEAHL, EAERK. HE. oA
BRI S, (24 B A & R AR A X4
BAFE R, FEHE: BEMIGERRE TP,
HEAFTIFE Y M4 B R E, PAM AN T 2 15 BE
WA ERE R, SEBEWE 0L A5 R NH Y,
515 RNA (gRNA) FE4F 7454 5] - Cas 1 dy
TN G, A A R ] AT A B 4 A
BRAKTFHHEINRERE, ARTHERZAERK
Wik R, DRERARRBEE RS EE

K%, KB MM FAE, 5T BERANFANFX,
RAEEF R AW IT K A0 7 & B E Aoy 2 i
G TE, YR FMY At BE TR O AERES
BEME T, WFE, R, SR PAM FEA K
B R KRR R mBR T R B 4
REZXFERTEMERGET L AU NEHA
FETRERNAE, XEHENEFEFRAE
B, B BENEREHATHEREVEXRER,

BEWH I, #HET A FAAMNHELEA
RENER, FEEGERARTHENT ERFRAT,
ARy B F B & s 4. M RS, AH
EEWEHGRERT ) MR,

B RT, S B BOR AR A A IE 2 AT A B
HRMREECS:

1) R AR & £ oM ALTRME
BERREY, ERHERLTRSHEFGERE S
% K 58%, H Pt 60% & C-G F| T-A 5 A-T
3| G-C ®%&, I BE £ s 42 2 o 5] N B0 M &
A, LA A3 Ak AL A A LR A IE K
FAWKERAWER, B e ZABAIE B HOE A
AR EEFRAE TS 2, MR X
A, BERAXgRERERRFER, BT
R R BAH A R A3 BT 7 W IT K

2) EE BT AL KI 0 m N A
4, Rt G BUR E B B 7 AR AT
¥ i, T BE BT RE A AELNERGE,
K- RARB A, ET AR A
HLHYE 2 A R, X — M BE WAL Y AR X
FmBNEZRAFR, BdmBhais s
A RN E R EERE T, TUAEES
ERRREERKEEF A, KB EHN,

3) BAFEmMBEMFERL LM, FIA BE
SHEE AR RDFHHATEEER, &4
AERL B IR BB, FTLAS E W5 R A Rl Rk ARk
KBAXBRME, LEZH5HPREMXNREE;
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Bl A B 7 R M B BT A R A ok SR B RE U
ME, AP LE B R E AL E b R A
4) ik A g AR RA R 4
MR ABHEARERLT. ARfrEET RN
fRRE G TNEEFH, £ T DNA X5
26 a7 BOK, T DA B A R B A B A kAl
R A E it R REKE R, IR HE
Wit AR iE. FIA BEs#HATRARE, TUKEF
& H DNA 4 #5 1= §., T EL 48 tb T % 3# CRISPR
S Sk, AT LR /D Indel P2 A X4 AL B A,
MORBEELWNRERR, A TEREL L A
AWM ARBEXFLE,
mTAU AR, EAHEES%SE T E, BE
HimteeRm. BEMRERALE LM RFET
WERTHmE L, £EELTEHRK (NIH)
E 2018 SF &AL A Kk e A A g B OE R
(SCGE) , B EMANREZ A, EARWAR
M A ik, X RN EH BE AN
F 4% TRl R 3 AL 2| E KR sh 1A .
AERHFANGERRE AT, BECLEHA T4
MAWBEEBTHR, O SRH05EE SN
BB K% BE #HATHT WA K, Blan, FA
ABE & % %8 /N B IE AT R 20 o s AR LA 3697 T 2L
WA AR ME, BB REnT a8 E
B LG Y Ol 4 e s 8 T R A3 % ABE (R D
74 77 Hutchinson—Gilford £ 3 4 & 4F /N B, 15 &
R IR R /N B, 1R N % ABE 3 CBE LLiG 7 A
KAEHRA BAR, FIH CBE & &K 57 L2 4% M0
R ALIE/NR., B ABE 7 1k 4% % PCSK9 DL %
I RE B BE AT, £ F RNA 52 % 3 5 7 (R b 7 &
mHEENRE,
KPR NI R, h BEHANERRBE
Y RS 4 A, 2022 45 7 A, % [ Verve
Therapeutics /A & & A, H I K w48 F L7
% VERVE-101 £#H W TR GO EH AN, 27
EARTHET A6 FAR AN EEE E, 242

IR E MEAREREE KRR, X7 EH
WA “FWERR , ERESRET ENELREH
R R R4 — 5 . 54 F| Al BE #8474
Wl B- AR fmiET, UK CAR-T 4
JiL g B B s KR B B T &, T L, BE E AW
e 25403 B4 ) bR BL L BT &, FI Al BE $EAT K 9 .
% % 9 DNA = RNA AP %38, & & Ktk &
FEITHR RS,

AEETAFEEARNTHHES, SRIRE
TR IHIT “FFm” o B 2025 4, 2K EEBT
WAL AT Kk B 305.4 2% T, FEE TG
MEKILEB 2590 %T, Bar, “SmARHER
By IF & & MR TARIFR B A E Rk 240
KT, FHHBEERSLWERZXE. PEMHE,
Hep o El 4 Wik e £ Al b ik 36.18%, ¥ LW
EEZMENERREE (£225); AEEHE
RN AEERLE (H226) k&, £EM#HmL,
HE, REFEAE, BUEAFHEERS Y
MM ESmAE, bHAF-REE L FRHEE
Bt %% Fir 72 Beam Therapeutics 2 3 ( & 2.2.6) ;
ot K — R I T3 e MR 5 STl th Ko
MEE T ¥R, fFRAMALER. £EKE L
E ¢ L % Beam Therapeutics /8 2 8] 7 7& & 1 =
% (F227) . Sa#EEBEWIFLfMA K
WERMRAE, KRFEM, EHZKEZAR
et H, H AW Bt gl St ) 5 £ E
MANAFEAERALZE, EwAELIHN B
A CRHT om AR WAERE, RN IE
M E A& .

EHENTHFE, AEGHENRELE, ik
WY ZRPANZRBZIENRERFETRT FLH
By 36 97 I fE M. BE 1F 4 2 T 41 s 35 AT 330 oy o T ok
Bz —, K206 F-ZHHELZT KT, £4,
MEFNBEZLRENE, FRk. Frit. Br
OB frik R R AW AT R A, HEATE MW
w2k G B 25 A 4K 15 2l iR 3. DNA 7 RNA 3 4 4
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#225 “BHEHERERNARSNA TEARMGFZOENNER~HER

Fs Ex N2 NFFELLSE 1% ]k 515 /% Y515
1 ES 138 56.10 650 76.47 4.71
2 # 89 36.18 142 16.71 1.60
3 24 5 2.03 21 2.47 4.20
4 E 4 1.63 21 2.47 5.25
5 ¥ 3 1.22 15 1.76 5.00
6 % 3 1.22 3 0.35 1.00
7 & 2 0.81 0 0.00 0.00
8 A 1 0.41 4 0.47 4.00
9 ST 1 5 1 0.41 4 0.47 4.00
10 e 1 0.41 1 0.12 1.00

HE

#it ‘*’ ‘f@

"9 o

ESE mEx

226 “BREERESRNARSHA" ITRARMNOEEERENEIEMNLSE

#226 “BREHERERNARSNA" TREFARMGPRZOEFOER~EIE

Fs mia NFAE  RXFELOI/% WEIE WSIEEE /% TS5
1 B K 26 10.57 373 43.88 14.35
2 oK — R T T e AR AT K T 26 10.57 122 14.35 4.69
3 Beam Therapeutics /A 24 9.76 77 9.06 3.21
4 FERBAF 20 8.13 91 10.71 4.55
5 ZEREEER 18 7.32 70 8.24 3.89
6 A E T ¥ 14 5.69 60 7.06 4.29
7 Arbor 4 H AN F 8 325 36 4.24 4.50
8 LD 8 3.25 24 2.82 3.00
9 A FIARFrdd & [ B 7 2.85 8 0.94 1.14
10 T Fl @ R A 5 2.03 25 2.94 5.00
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1.1 Top 10 TEMREIBELAESHE

EIREEGNH, KFE 102K ITRFAR
AT & Tl B 5k B F & T8 A 7= Ak 207 b 4% AL T
R, BFHRLBENAELZLNECEEAT, AT
BRGBRTOABFEAETERAR, BFTEHEA
T S E GRS T AR, BRI T 8
HEXARATR, LM AT E B RALE
B B R, Akt AL e MR R
KW R p B2 RBOR, R W% T ARt
WHLF, BT AHEFENL@ENQITFE, HEEAKR
GELMNATHEMEETREEECETRT., L
N XREFALE 11 ok 112, H4, T
THM P L FHEART., HFHRL
RN ELANREEAR. ALFHRIRTHA
BEGETERR ., BFFTAERARENE S HN
BT EARNERBERH, FXHHEEMAE
AL R R R A B IAT SRR

N

& 1.1.1 TEEEWE Top 10 TRRARADE

(1) Tk B E W F & W a8~ b 27 s AL R

ITVEBRRTFERGRB I FT—RELEHKAS
FlaE LR ERANRK, ERFREAMEEEE S
Fl ARz = e F A, B, B A AR X
R, MERFEF T — AR EGES
AN AR ES:, UTD# AWS, # B A
(GE ) Predix. 7|7+ MindSphere. /% COSMOPIat,
f B supET. = — % T ROOTCLOUD. /| & ERP,
4 % FusionPlant & H XX W TV EHFH K F & & A4
TEFV TSRS mE LB F N
KETE, EERBEMLFEEK, TLEKN-T&
BB FHNEERETE, ZHAAL WL, e
WERKA AT L, AN EE. 20T, 204
FEWNAHHE, RABFEFE EHREFRE#
b, BBULEGHRE, ERARTHAELHELE S
TIWFFmERGaEMNMELTR, B R
A Tk SRR SRR, T B R
HTFame b B F AN R EEET AL
HECW T 6 EBOREM . R LB F g A ey it
(NI 2 = = R /N N A NN - R

Fs TiZARENE e WEBR  BIOWEIUR LR
1 T EF KT &R b B F A TR 115 10 561 91.83 2018.3
2 BFHR ARG T ARNGEEFR 12 710 59.17 2017.9
3 ANTH 5% TR AR BET LR 33 2789 84.52 2018.3
4 BrF e EARENES JAER T EHR 199 17 231 86.59 2019.2
5 MHBBETHTREXBRRAR 96 7 830 81.56 2017.9
6 ARMALTAEBIHHRIE., EUAES EHERKE 6 668 111.33 2017.3
7 Hahbte, BAREEERR P K TR S EE RICR 14 1039 74.21 2018.3
8 A28 4 T AR R R AL 14 1835 131.07 2017.8
9 T KRB 4 BT 238 18 885 79.35 2018.4
10 HoBARRFERAA T W E o &M ik 2 4 & E o 29 713 24.59 2018.0




sh_o bR TieEr

*1.1.2 IEEEIY Top 10 TIERARBNGZOIE R FRRE

5 TEHAREE 2016 2017 2018 2019 2020 2021
1 R S Y s I e g K 13 20 26 27 22 5
2 BFHRAREN LA RNGEEFRT 3 2 3 2 1 1
3 ANLE R TR LEF R 5 5 8 6 9 0
4 BrF e SARENE L RAERLT EZHR 10 20 19 56 56 38
5 WHRBRGETHTREXARAHALR 21 21 21 14 18 1
6 ARUAETALIKHRIE, BANEL HE RS 1 3 1 1 0 0
7 HahlE, BAEREERR P KT HSMEAEERBUR 2 1 6 1 4 0
8 A W 45 T B AR SRR AL 2 5 3 2 2 0
9 HF AN 28 KR IF 6 37 35 36 48 55 21
10 HEBARAERMATHEREHE T EEETK 5 3 8 4 5 2

MAESER., TVERKNFEEESENA, TEL
BRI, BHE . BAMEITE ., Web3.0 20 F
TEHF-—RBEFEANLERZ B RELRENFTR
Y, FRALZRETE. ThnFdH. HERK
B #h 6) F7 4 kO T BB F & R R T L B 2%
BB B R RS,

(2) #F iR AR B4 % A R & K

EF-—RBBEEFEFLREY, HFHAE
W AREN BTN R EE KT E, fR 4R
F, WA, BN “ByEE” o REHRT
fo B AR 6 3 IE & F 22k b IR 4 o 312 4 i T
W, (BT 2 T oK A Bk L 4 4 1] R B 3 R
—F W, EERT EEmE . T HEEEE A,
EEVEEERERAN XS, XERAEH
MR R AR R B bR R R, REMRIR, X
BEAR BT FEAKRERETRES LA R T
TE, FAHREYMAELRN, KABRENEE
HMAE#ET, wAHRLEGHAATLEEN
MEARNEm RMNE A, B —FH, KRFELEWF
WA BAFB MBS ENEME AL, FEALK
B, BHBERT RN EEMBERNARL, BEH5E
ZE B F AR A, RFENEFHINA
BN E, BHT 2R GEERENREL R, £
PEWFRFR A, M aE R EEBAR = s R

. HAKNE S BT E BAAT R
Za R R, YR B A R Y BE LA B A fE R
ZARMEERFRT T E,

(3) ATE#GE T REFEEE T EHR

K #AE 76 2 ( big data governance ) & 41 41 3
BRABARER N —REEEATH, L4 T HME
o —ME W ARBFEHATHER , WRR—EW
TERFNR, HAREFERGHATHERLN, F
I, BAEAEA . BWAM. BEITE. BF
FR& BRI E3HH TUFENEE, RABFENRE
M, AAT RS ABARNANA; & —M &
“REABFHATIHEE” , WREZZHAALE. =
TE. ATFRELHABRAR, ZHREAT., &F
RAFLLBEFRN G, T8, EATER
TR TABELENRERA L, TEAHEHES
ML FE | BRI E T KB . R AL R AL
B EHI, HEEEMHRELEZTELREMR
A, HRk, BAMERNKERREE, LHE
B, MBEAZ R, ATTAREEX R,
LRHEEHETEERRE. BR, ATEEFET
ABEEETEELLTERNA, FEFEMRKIR
R, HEAR., ExmIL. EABRAEHEL
AEEREAEM, NTRELLSEENEES
WA, RE, EABFEEENLAATSY
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R FpELE, NAKEAR. BV, RTEE, &
BRE£EG AN ENT R, A TRLEE:
K. RFEBRE., mEMht, BERERRGTEES
FHE K,

(4) HFFEHAKERZE S FELERF &
5%

B Ak AR ISR LR R AT
FR, THFEME, TN A0S 72 R
ERE ARG, F, BFFEEA NN ER LK
AmRzh i ah, B FE EMANERER TS E
ABELER ARG B, Tk, T HERERE
FAOEM, MAMBETUR T - WE - TH -
AN ZEEHR, WTURNM. BA. REFS
M, BRFPAEARN R E L% E L HHHE
A, KT EAAHESZH2TEEZE 5 H#HR,
YA E R Xt F AR A B, AR R AT A
WAA R Fg oM REZEANER, HIREH T
ARG EHA R, FAEABTREEN,
DLPRIEAE A B B2 & 4 X R AR A RAFER E
Wy, BRIEEAL GRS B, F, FEFR
FETEER T AR E—A—R——R—

T AN, ATLEE LFRRBFFEEA
WREME, 2EE/ SREFERFHAN RS B
b, BFFPAEAEEZ-BMERIESRE, #HFF
ABATEARGIRENETOHAR, HFF4E
SRMERAME T YIRS TWWE RS, XERH
FAEABABL R T EREERBEDER L NE
fefn E#r. Rk, BT M A BB ROE AL
BERARERFAE LN TR

(5) XAk g T FELERATR

AHERERANEHIRET RKERF
R G R eEH . BN E T EN RS
BB RERBKE A RRERNE, BF
B AR ROR BRI 5 S

19924, PERARFEZ (HKeEBAREL
AEZR N2y ) B 5 4 07 2 — . 2002 45, o Bl BT

BET(EHBNEH) . EFYEHNRREST,
2015 4, R & B3k A A fE R ry (B E
FE )5 2016 4, WEFREEZ L E, 2020 F9 A,
NHFERESF L TERERKAEAS Ladh, #E
“ZAABRHEKR S % T 2030 AT R B, B
42060 SFRTSE IR F AT o X — AR e
ﬁT%#*L%%%ﬁnéﬁ R W T H T
GARELARG, EXNREANAREE
%#E:Aﬁﬁ:~%ﬁ&ﬁ%#ﬁ;:%%%#
Wy ZRHBWIEE, NBRDEEERNAE, A
%Liﬁ,ﬁﬁé,ﬁﬂxk,%ﬁﬁriﬁm%
BIR, BFR AT s R R SR AR H 4, b A
BREFENRIEGRINES ZWNER; et E
W, REWER, REMER. FPHER, U
B, S SR RRN AT AR ARRAUR
%% EORR” BBEERT, ZHRTARERKE
ARERAZS M ARERBER ALY, X
Eﬁﬁ%m%ﬁﬁﬁﬁﬂioM%%ﬁﬂ%ﬁE,
W) HREE, REELTEEREHREYETZ
ek, WA AT RAEE T DL AR AR Aoy
AR, MEELAHERRAEEAREADTEER
B HR . NHER e B A, FEENHER
REFT R, 4B b fe e B R T X R
(6) A3MEAFET A BHHHRNE. Ei
WAL 6 32 5K g
AHMEAET E A ZREAET A RLENH
FE, h2HRABLERNELREF BT R
FERE (EZRBEE), YERE TR,
REAFERTEYNNEN EEHR T 00
1) Akt T 4 LY R E L ALE#F
Ko BHMKERT ML A EMEMRALREN
TAEBHWEMIIE, 25, xE, FEERLR
G AR & XTI AL AR B B AR, B M T A
U 76 FE AR R B R ALE], AR L R A B
s 55 M 4 #7 o
2) AXMAFET AR EERET R, &
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FAT 8T R A

3) ARBUARTERINENET, RELHH
MRAFR. ZFETRERNENARAL, #
BEE#REFEINE, MAERKTALS
SR, A A IR AW R AL, ELE £
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REM, DRI GRS

AN T A R AR, & EBFX
HfhE R w BRI e TR KH X
E, WMUHAERAENR (UTER “Ha
R” ) HEANA ZNARS AR FHEREAE S
T B4 B R R AR R E WD

(7) Zeabie, 3270 B we VTR KM S5 4
P 2h B 12 BOBUR

Foah i | BB we P VIR — Mtk R
ERRARFEE LRI FIR, LTRHLEELER
RTHRBEEB ., HAORT ., B L. &K
ERmrmEEEE, BERAEXLRIE, 777,
KA £ 3 S PR R R ALY A M LA
WIR, EMEREHES LR BT LR, BETE.
BB & 7 B | B B S B N\ B 1
HA B s MR RE . SAT, EoeiapiE, BAR
R RN T KT RERAEREBRTRT R
GAIE, MmN B WA AT R4
B BRESURAMNER, ERTRT M, #
A B w Ve UR oy kA BN 5 R IR AR
BT, HEEEE RWETAA . B2 R
Bl fh, BURHES RRALRE., TREMS S
BIFHEEPHE, ETRAUEBEMATHRETAR
T, NFKHUARE - B, HAR
Hg P VLR TR A RE B POR I BN L

EAFFAEA, RARRFERENER. A4
PEL BB R M YR & kA B IR 5 R AR AL
THEHNEEE S EEERE, RERARWUFEH
HEG, 2RAEEMRE G HRETHFEMES . K
BENATHHRRAEURE ., FIRZ2BCREN
A ATHEE THEEERFRRF R F
AL, =% %A X AET R R o

(8) #h2 M 2 T i % 4K 3L R AL

HEEREN THRAREEA R Z B R,
FRELZBEABRN G —HERET £, HHH
HEEPRB AR R H T E MMy, AL
(T R s T N 8 A C N
B R DA BP0 T 25 1 45 A 45 A SR R v B AR 3R
WEZREE,

FBER, B ZE Bk T READ
BRIV R E G S, FARERE IR S B
R, R R AR K, Fl
R Z A, MR E R R AL R AR
o 2 I 25 80 46 v o 2 ) R SR 2 B B AR B oK R
(MR R FERR.FRRRFRRXAF),
AR PG RERBT HWTRANA. £X
BEEET, BAERWEPN T E I NFRREY
=, BYSZMATERAFERNIARE. o
HRERFEEFNESRINET R

BT, X P& T HAEL RIS G EZAE
A HERERA SR NETE TN
FHos AR W AR T HRAE UK ST H;
HRHERFETOHSERPT A s, MEAT
FRATFHERARNERE, HXFEERTELA
%, BAHIHBEAUKMEEHA X LH A
RAFR (AR E, HARE ) 40T B op B3t
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BRE, FEASBRAENARBERETHBA,
HRAEBABKERY. ERTRET, 28 EES
A M, AR, WER MR R LR
N, MEHZWERHGSHEHE, BELEANS
R AN, A EAE b, Bk,
B, R, AWERE, FREEERME.
MAg, HARF ., GEIEER, BEM ERIE EIT
fir o AT Al U B B I T A o I R T
HE AR AT AT, BaitE T B AR R
REHAT R AN, HARXEEEFAEEELBE
TR AT . ReHFMH. KoekH. LriEL
Ak, £ THEEE. CARHE. RHES
I 2 A HHE o A Rl XIS B R A O ik EAE A fn g
HHALEZGMARRG S ETENE; A%
FEHRHEFRLABEARNSTEERREF T, KKFF
REHEEAHE: P LERRGTHLABBELT
5B FEFE; BETENARBEEHETALR
BB AR R B AT R 4 Rh 2 & B AR AR R
BERETHEEATE; bRBIET ELL2HEMN
BRBFEFIEKAAR; £TEREAET 4 HITMN
T A IE 5 T — R4 R E N R SR A EROR
R ABNIRAT N RAE, N A s g M 4% KRt 2.
BESTEFR; KBRS 4 R A &R
F R G AMBARFR; BLh AR, W
KA A RN i R G R R %,

(10) 2B AR RALE RN A T 0 Eab & w s
feim B R R

PRI RA TR EE, KREL
B ARG REREDE, IS EFRERERE
RUEEFELE, MEBEECHESREE, £ . H
FREELANTY, ZRZRAR, FHEAR., £
WA P EEETRARKRGAHNEH, UREF.
e, FEESBLERFL, A, £kl
AW LTA R R, WA T Al % 0 i
KR, HHA LU0 ERRALQ MR EHE X FH
B EfE e, tTEMEEORESLLFEH

R, K, B WA S B
HEBARRZAEBRGR, EaES TRAARTH
BRFEMREGRE, BT AR IRMAT A KK
i Es R EEER N, ETEEWELLRE R
Gy FEah o T 2 WA | Al RO X & BT
KRG ZEWERBRZSEHERS, Rk Re
TRBR KR W BOR 5 AR H HLE S 2 R BT R 7 W B BUR
TRFH#HE, KN, ZHHEMATIEREER
TR RE LN E T T, ot — S sh BT 93 -
He-FRLSERGNEMBREEIETERA, ¥
FRE ARG, R AR EE ALY 5L AN
W R EMER GRE, LI B LS R
HARR G ZEKTFEHTHRS, FERAKRK
FEWHRAMARA

1.2 Top 4 TIEMRBIAEAMHIE

1.21 T EBEMNFEEWEE~ W HFHEIHR

ITVEBRRNTEaREF VR FUEAARTNE
BRI VERNF & mMRLIITERZFRA. KIE
EERG RN ERENRNEENEGRE T,
WS EER, mk KT KW
25t & g b A AL B AR AL e oK P A b gk A )]
FEABRUAHAAMEE, 2012 F@H S (GE)
B “TVERR” WHAR, BRIBEMER
FRZE FERFEIR, AT LB R 48 % B
P 2 Ja IR 28 AR £ 3R 3h ) i b 308 (b 4% LB X 4
#ol %, WE, GEH 4 IBM, Bf, XEREE
A KAV RLT TV ERHRMNEKE (IIC) , Tk
HERMFarE2R EASNES, REE “FEH
2025”7 Wy A E, HaEEALT B R AEAN
I RS AR B g AL 22 | AR A
2021 47, A E T 55 M -F 6 28 600 4, H&
— AT . REBF WA T &t 100 4, Tk fo
2 B AL 5 F 2021 48, 2022 R ( “+ WA
FRMAMI W ARERELEAK) 1 (T EE
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W 4] B & B AT 304 %] (2021—2023 48 ) ), H¥
TVWERNFEEAEET W, AHRELT L
% (I BT 2% L4 2 XU A B L 2 b B fh g A
ANEARW#EBT, TV ERNFERE LT
5 B R e E BB R AL,

R, BRAFHFEAXR TN VAT L
HE W& AR, ek H T i A w L RN
NI =2~ F Y /BN R NS 4= R R
A%, TVEHKNTFaHES, F, T TR
W F & B 5K 2 A HF R E & K F TaaS. PaaS. SaaS
Ao IE A AN AlaaS %8 f B SRR A, KRR
FROEAR R, UEF R 4E X R
W F A E R AR LR ek LB T A
HEMNHNARER R ERFHEA, BFEER 0T
GRS AN A A LI035 SR A AL PRk
Br U S @A TR E R R ETE A o8 %
FRBEAGEAERR ., HFMEER D ERRFEF A
GRNARAKAER, ZRE HHANEN, B’
e MMERE A T ALAE A K /A b R R )
AESERHRE R KW D HIEEE
REBRFEARANF NSV SEE TV ERNT & A
B, R F R, (R R LAY
MR B, TUYEERWTGEERRNE KX HE
Bl Fa2Wr, FEERKLRAMGETERRE
M,

EEKK, WA —REF AW E A A
TUVEBRNTFEE & LB 7 A hEm g, 47
VR REEFE, T FFH. FEIE S EF RN
4% AL A0 BT 0E AT By BN B R 1A

(1) AV =REAEFE

AT = R A=z A T B R 0
BA, BT LTI W F e @ik fm i bR 828
FHAFHEX, BFERFORBEMEME, #Y
LI T BB & AT A T K A R R B
BIAR. ERBERAMIAEEL, TR EF
g HA A THREXRFRENE, FEH—FX

HHRSRAEX . FENFFEE XM, HTAT
W= EAETFE LA RS L UFATEN, BEEH
o 8= R 5o 28 b R SR R LR

(2) TidbitF

T TFHFREHF -—RATIHEEEATIAT,
KL FHFHABATRAAET L FREGFH, %
SEIL T b AT R A 3R R R R LR B A R
By LB LR R TR A, MTTSEILEE L, M
RN T A i, A0 EE. 2ERXEEH
FRREBHAGERAENFTERFTF T VEFRA,
ThrtFHFEFRHENRRBADEZ —, BH
FEENBFN AL, Yur, TETFHFAREL
THARIE., R mEREXRERON/E, &
B —F A,

(3) 3% Wah by 4 F

GERHNUFERRBAARFHATTLE
B & RN A TR ES R, #melEEANE
WA, RETAKREREREFK, Wah Kk,
TR, FaMmTHFEXRECAHRERKERERES
R, REAATLERNT &8 AMA, FLH
A, /. FERE. FHLERX, TEFEHN
W TR AR T AR, RIS H 8 Tk BB
P& A s ARG T B RA ],
AEREEMRAET W ERKFNF 6 ME Rk, 3%
PR EFRER. ERES. SRHERAFEAH
SR EREF KR EHEH

“T o BEHF G AR LB T AR
TRAFRIEF, B0t XH A4 =0 E R
FlZFE, xEMAEE (%X121), OB XE
F A FRIEAE, FEEIAF., LA
FMAAFE (%(122)  AFEERAMWAE
Mg (F121) k&, 28, PEMEWE RN
WalkR%; NEZNMEHEENE (H12.2)
kF, REEIRFE. PHEEIAF. BEHIAF
SEBRAEF., K123 TUEN, +FEHMKET
B XBHLE - mk 124 T UEE, #HTl
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Fs Ex BOEEL el /% SR RIS IR YRS
1 H 32 27.83 2553 79.78 2018.6
2 = 24 20.87 2360 98.33 2017.9
3 # 16 13.91 1794 112.12 2018.3
4 1& 10 8.70 577 57.70 2018.0
5 JiEPN 9 7.83 1269 141.00 2018.8
6 2 9 7.83 866 96.22 2018.7
7 103 8 6.96 606 75.75 2018.8
8 i s 8 6.96 471 58.88 2018.1
9 # 7 6.09 785 112.14 20173
10 A 7 6.09 429 61.29 2018.9
#1.22 “TIEBENESREET- I HFHERHAR TEARIATZOEXNEE G
Fs GIEA e el /% WEIBUR FRIWE 3R YRR
1 P /R 48 K 2 5 435 446 89.20 2019.6
2 g T A¥ 5 4.35 404 80.80 2018.4
3 H A E AR K F 4 3.48 445 111.25 2019.0
4 e A ¥F 4 3.48 420 105.00 2017.5
5 Bw 2tk 3 2.61 565 188.33 2017.7
6 WHEEEAF 3 261 232 77.33 2018.7
7 WHE N F 3 261 214 71.33 2018.7
8 L2 P T2 3 2.61 207 69.00 2017.0
9 BREIHELYLFER 2 1.74 466 233.00 2019.0
10 FREARGEEGE T ¥ 2 1.74 466 233.00 2019.0

E1.2.1
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#1.23 “‘TUEKNFSWMETWHFWEERAR TRARENAFES O XRNEEHER

Fs Ex M85 1#ZE 8L &5 e SZEE B /% S35k
1 H 2705 31.44 2020.2
2 * 1091 12.68 2020.0
3 wWE 942 10.95 2020.2
4 #* 777 9.03 2020.1
5 B AA 624 7.25 2020.1
6 =7 460 5.35 2020.1
7 = 430 5.00 2020.1
8 mE R 419 4.87 2020.1
9 i s 402 4.67 2020.0
10 WA F) 401 4.66 2020.1

®1.24 “TUERNFSWEWHFHEERAR TRARANATIES O XREE TG

FS A 185 [#Z e 38 HES RS /% BB )iitE] k=
1 #E A F B 126 12.32 2020.2
2 E:8: RPN 120 11.73 2020.1
3 HHESEMKR K F 113 11.05 2019.6
4 LiEREAF 108 10.56 2019.7
5 WHEEIKRE 93 9.09 2020.1
6 FHEIKNF 93 9.09 2020.2
7 WREERF 92 8.99 2020.2
8 K F 74 7.23 2020.1
9 WL A ¥ 73 7.14 2020.4
10 fe B A F 66 6.45 2019.9
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4 Bk P KF 13 9.29 2019.2
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1 # 72 36.18 6501 90.29 2019.8
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3 & 25 12.56 3209 128.36 2018.1
4 ¥ 19 9.55 1 699 89.42 2019.0
5 e 13 6.53 980 75.38 2019.4
6 Hm 10 5.03 1359 135.90 2020.0
7 WA AT 10 5.03 1262 126.20 2019.9
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10 L 8 4.02 358 44.75 2018.9
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HEEBERE, EX2MHEEMLRASURK
oI AT I R

(1) £ FREENFRERFEERS

3R T DA B 2 i 3E UK BR B ATV AR Y 4
Lhkr, ETHREEN & 5REEERAL

AR R RS P i RAZ B MR R
R KE, BER P AN EETER, A
PREGBHEXABNFRRRSEEEER, KES
BB, MBS P AR S R
B R R B, Mg g iR B, 8 ke iR B e AT,
BN P EENMERN R SRS, REEE
W R A R, T R EE N &S RS
BHEARGEZELSRRR. MESEHR. AP
ZERBRYE, MAFRFARFFHA, EFAR
TR Z Wb, Hit, ZREFERRE &,
HEEHEREWBIRME . XABELEMRS L
B, R EEYREEMM,. IAEEEAR, FHE
SEIABATTR., UWEREEAENNA P EER
WG, UEF P RAZSE R E7 N
Skt, RRRKFRXNEET E .

(2) “HWATHRS” BERRERGME

HER, MESHIMT LG AR, HAT
WEHZEEREEF N, Fat, BEL, 7
FERERAE, “HATHHRS
service, MaaS) = UL 2 o0 B A B L AT &
BRpmA%, BEMUARS —KL, BLHE
FERG L LA P, £8P &R HATHHAT
S, B ERZE A4S (autonomous transportation

( mobility as a

*2.1.1 IEEEME Top 10 TRARANG

Fs TEFERG A= S5|RE SEIHEE 15 SN FEF
1 ETmiREEN R ERESHERS 56 239 427 2020.3
2 “HATE RS B EARERHME 40 527 13.18 2019.7
3 BRMIE T W 4% 2 2 SRR 158 2162 13.68 2019.2
4 H#FEIANEE ZRT K 68 434 6.38 2019.8
5 FAEEMRRERNEE RS 39 176 451 2018.9
6 BREATFEA -GRE-WERAEFLK 37 191 5.16 2019.0
7 ETHFTENT] FER S 120 302 2.52 2019.6
8 AT TFEWITVERNAEFEERS 134 1332 9.94 2020.0
9 MNEREAXREESHETTFRA 139 1672 12.03 2019.0
10 WA ENRANERENA S 8o AE KT & 119 892 7.50 2019.8
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*2.1.2 I2EEH Top 10 TEAARIBZOENZREATE
Fs TREFRRELE 2016 2017 2018 2019 2020 2021
1 ET il HEN &S R5EERA 1 1 1 5 20 28
2 “HATH RS B EARERAME 2 4 3 4 11 16
3 BRI T 2 2 AR m A 8 11 28 37 40 34
4 Bt F I ANEE ZLT K 0 0 6 16 33 13
5 EAGYMREERNEE RS 5 5 7 5 7 10
6 BRAATEA - -DERLALK 1 5 11 6 5 9
7 ETFRFFENT TELL 2 7 16 23 41 31
8 AT TFEWNITVERNAFEERS 3 6 11 22 26 66
9 MEREAXGEE SR ITFTFRA 7 21 25 30 26 30
10 AR NSNS BB A R Tk 0 1 9 30 51 28

system, ATS) #T B & &, F3, KE. BN
Bk 4% %, B EARETEEEFMMEFTRK
Wiz, ERLAL, R EHE. KEMEFFE
o SAARBERAAML, “HATHRE” BERX
ZEFREA R EAT. MAXBAT. B EMR
K. HERRS. W FEkmp, #HFASCRSE
i, BAREERSTFERELZMIBET N, B
g, Kk, BATHATER, E. BHETREAT
FRFLBES, BD T RBREW AN WS TR,
RETXEARGWEER Y, ZRTELEXERA
AHETFRGEARERLNTE. REHTHE
KEXZERSNTE, RAT AP NG EAT
R R, ¥ TERAXEBHTTEMNEAEREE
B, 2T MaaS EERARBRAMERAHAT
AR E: ENEKETWSERRTELFEF,
HTREEAFE%K, A TEEEKRRN “T
ATE” MEAEATTF; EFHERIET, £
TRAPRAHATER ., LHXBRNESHFA . F
WHEARSELSERARE, RELHISHERK
RUBBFMMEE, B EMETARATHAMT
EE5 thE % 4.

(3) BRMIIET HEL2AHREmBEAR

EARMEZRERFE R HA, ALHREH
B RMERLNEET, WMEZ2HEHES

B B R A5 FoAF 44 B (advanced persistent
threat, APT ) 414 % % & R Y HAT H R L7 09 & AL
I, Mg RASHRRE - SHATZ2N
ety , RS RN NE RARS R L 2E 4,
ZoRMERUZERX RS EHEEREL, &
e EEEATERMEE, HEET MY
v M L, By R R AATS) . WM& ZAA
BRETEAFLARERE, RABFELE, £
BTN TRAFEAE, REBFERERKR
SRR KRB EE XA, aFRE. B,
iR, A%, RABBLERAXRENEEL AL
BEHATHERL . 2%, TENEFHRE; Z28EL
M AUR B ARAZIE . AT 8T S BOR 32 U 46 B e
fEAAEAT, FEPfHE TN R; TAME AN
R ZENCAERETH K, FHENELLEAHR
FEZHFIR, LERS . BETEFEERSA,
AHPMRBEGTMEN T, BRBIETHEL
AAPREREBERERR  EEREFET 6.
BRAPIPETMNERLRAEM, ERATE L
KA EHRAEHARELE S, BRI GH AR
WEe. pHHEFEEVTAELELE TR, FHE
MEFWET, BEENHEREXESHR. 2%
kR R BEME S, UER B, R UWATS
v oL it SR e ]
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(4) BHNFEIANEE ZAT K
ﬁXﬁ%,Aﬂﬁmz%m%Aﬁﬁ%%%%
G EAB LR AW N FHEFA, ELE L0
PR ER R EHhzs, " XWE, ALEE
MAAXBRER, X O ANEE W E s
FRARERWFHAR TR AR L,
F—RAIE#H. FALLECTERNESF
AW CERER i A B Z %, HE
WMIEBE AN AEEMCERE, FRGERE Y R
GAA & A BY 2 3 A T8 b 5L e R R 4% R 3 1
BIEHl B, MAAEEREEH BRI R R
(advanced driver assistant systems, ADAS ) F %4,
BHARGEIT B RE IR WBREK., FED
HIERABRARERETARE, SHTAE
BAE, AMIEEWEEEFZERAAALER L
THREMERT, EAEBAFHE NGRS, L9
AN R AR, K F] “1+1>27 B R R,
HTREER AFZRE A EHFHOHK
TAHEERMNER, BYMALEENLEAT
WU LAELZRRENIETHELTAER, 4
KREESFEAMTEH - FRETEF, HXF
SUBY AHL S 25 4 72 K ok — B[] B0 3l A R %
WAZE, SR FEEEHRNEETAEX, Bk,
A K B 58 B B AR (e L R R
(5) EAEERERERNESE R4
FAELEMERRERNEERR LR QHET
] B 57 1 AL St X %E% e, FIAEX
BRMERR - -8 HXWMAL M. B, &
REEE, M REMNERELEWERETHEN
R G W T . b T A Ay R e An B 2 6 th
Rl g BREERR A
MxFHERIETITE, KB, ATEREHN
—REEHEA, FERKRNX —2HWFAMOSBN
EREERRREERG, HEREEMERRER
BRSHRT RFEENS TEREIELEE, B K
BRI BB EEE - RFARAT W, #

HEREEMERREERANEE, Fla, 2020
EHBIREERRY, AT KFKAMERX
SV ERBFERATEEHEASELETE, &
hﬁﬂ?ﬁﬁm\mﬁm%m%ﬁ%M&Zﬁ\
REBEWBEBRITENTE, DERATRENEE
B,

WA E KRS MRR BN R R AN FEE
B, KKK ZEIHR “BREE. G8E. 5HhE"
WETRSER, HEFERENESEHEX BN
AFn b T EK 3 8 1 4 MR B AL O E R 4R A
CERAGMGTERS, RFETREERZN “AE
MAG” w “RERFN" #E, THEARERN
FREL, ARENLERETEELIRG S £
E, MR CEEHATE, BNBERS, 2HIK
Wﬁ%”%ﬁk%%%%ﬁ%ﬁﬂﬁ&%%ﬁo

) BREBEEFHFEA-FR -NERLHK

%ﬁzﬁm&%&%%ﬁé@%%u&éﬁi
FHEBNFEMAZNMIOE, MERFRERANK
Bt F, AMIFHERBILE F s H ok T U %
WERITE. BNANRNEATIEETEREN
WIE I, BT AR R BT AN R L
A EE £, WAL ENREIFRE. B
ARE, ARIE. LFE, FIEE, AGERN
WAL R, TERENZEERA,
FREAMERZRMBEA, BEHA. HENK

ARFEH A HP, RMBAKREEL, BT #
AREREWNRE; AEHEATERELE, Ry¥EA

WE RGN WHENBEALEREE, RTER
BABENIE; BRARAEAGL, RTEAK
MEENhE, Bk, BREAA-EFL-HEZR
Gt LR BAR, UERUEARNFR, BA
R, I, AW fkREAHEERY, kLA
ANSEAWET AL RANEATRNRSL, H
BRI EAFEANREL ., B EL, 5 EHE R,
ZHEERF, WENHER RN EFLE, 7
HERERAA-BE-NEREBANEF LS
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FRMNEERBEARE, DERFEMAN R AEE.
FREZMENEE, LT HIKFBA A G B M
WIEMERAN - -WERGEN PR AL R4
RA R
(7) ETHEFZENT) FERA
I aRafFksfE, b, k. B, FE4
AGTBEERPENTR, WEEALTH. &E
o FEHRRENT . GHERAERBIAFARREZ
MERWHTESE, ETRFELENT ROTE
RO AT WE AR, EMEKR, TERS. TAEHK
WA L EEA, TRE, B, Rl
I) alehd, YMEENHRECHEELRT: OF
THFZANFEREERBELE,; @ RN
IHFEERRG T & hAME; @ XTHEAR
EAEA (building information model, BIM ) # K &y
T #EATFEERENEEE;, @ T FFELH
EXMEERRANEGTE; © FTERMTE R
MBREHE; ©@ KRN EHEGTNS
REEE; O EXTHEFFLENHER T FRITH R
%; @ I s hESHETTE; @ A-HXK
Eit/\fﬁ‘igliik%' O T Wk ES A Ea
o MEAIMEHR I AR, ATHFZ4E
é@lfﬁ@ﬁ%%%ﬁ*ﬁi‘g, ETHFFEHA
EABRWAR, EHE, BHTNLR, Ef¥
RiteME, ELANR RS, BiLFX—H
0y, B FERNERERBEAR, Ra A, BEEA.
ATEREA, FEBEA . KBRS A E TR K
R, EREMNEXT L EFAE NG T L, K
BRI e TER M XHE,
(8) BT FEMILERNAEFEHERSR
TVWEHRNEARTIL ARG EHHE 47,
RERL A VAR BB Wi Rk Ao Tk BB W By AR
REAFFHE ., 2HRANT LA ET GHREE.
A&, I, B, FRME S R EREEN
AREK, BREZIVEFFHNEHEZTIR.
ZPeREAT A AR AZAFERIFENEHE

£ZT 6, FEANFEVRAEL T L BB HEH
R, ERAFEREEG RS NI e, Ho¥
FaEits, FFEHERRAREHE £ 44,
Wil wH b LﬁAﬁﬁmiFLﬁ,
HRFNFAEFRIR, BHRAGEMITEFES, L
5 2| T A B AR
LWEFEERERLETE R iR mE LR
A AT P SR EHE, RUERNERSRE
NS, Dt R K SR B A AR
MHERER., Uit E . A%#E. ATHERAIRE
WE—REEHRASHEVEERE, T THRKRKN
BHREAXIVASGEH S FERH®%TE, #
HHERANE A TR EE, EIHe 5 ik F
ERBFEFREZELREEFEE, H 5% EH
BEFEGEMRNEFEHEREIERAR, £
CHAFENTVERNZF WS, BEAT
b B T AR T K AL o A X IR R
B . A EAEB S L%, RExa A
BUWENEE S . HERGREENTY RES,
MR 5 A T4 8 R IR 3 o BT HOR A A T A K
S AR ) R P R SR E A A
B A EAZG AL,
K%i%z%%%xkﬁ%%Ai*b%w%
B, AR, HENAFEERANNR, 4F

5

Hrt Héj FTAATHRAEER (DL LIFRBH
173 5 3 N A R B9 A RE 3 A T BR

AR Z BN AN TEER) . £EFZLHH
TR AHTEHE (UEABEHALA VS RBERA,
EEANEHLATHEEZATRE. KEK. BRE) ,
URETREBMFINS T ERERE T E S8
SV NBEAEER £FEREHE. ATHSZ
It AW & = BOR

(9) MERBEANREEE FHITFRA

“YirR X7 OE AT R WA L (virtual
reality, VR) $ K, fEH /8% % & E # #7172
EWHENERKARZFHTEZ B3, KT~ &

S
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EAE BN MRNRERE, kT 24 EHLR
HHEA E IR, VR 847 %% Lk el wt
7 B & F 35 A0 K 7 DA 52 2 (A RE R B A T 4
FARAT T F, T E AT R R P TR
WELSFEER, RHFRITEEXFWE.
MR R ESTHEFREMREN, R LR
R =ADEEHEAFA, H4, FxRERLK
B-GEANRENE, AN ETREERGS E
WA LHX R ETE, Lk, FRATLER
THETHASEMNERAFENERXEEA, Bl
LB E UL, EZRE— ARMATHERAR
WEHEHRT., R, HAERBENNE, FhER
FEAUREWA P HTETHE. BFFEEH
ERES &E, ENEAREI RS, AP 5EH.
FERHEMA PR LR LA KEHIE, X
BREHEHATHE., Ko, KAFMEAFHRE
T aR, WO R A EIT W kR R AR
MEEMALH AN A LR, KK VR %4
WEH M., FEME. AHEREH—FPHE, I
BARIMEAR R SF WL EmE &, BRI A TR
It TEF RWAH H A o VR BAR B8R R
THERNE, wlE AR LT ERITE R EA,
(10) W4T A S 645 83 £ &
i
BHANREAERSE TS L —BhEH
Wz, BARASWRT, AR AR X Heak K
KEWBFERS, w2 ATIREE, BT,
LBENH., X Fhges A8 koW,
(0. THRE. FTTERSRE, TLATRN
FRRH:, MAEBEFEE, ERA L, TH
X k4t F & B8 &6 NEFNRREIES 0T R
Blo f4m, b T4 F 4 € o AR T AT R, M
K Y7 E A Solidity 1& & FF &, #AIKAT LUEA %
PRRBIEETRERGA. BROANE & R
YBARABRE LBRRESERLANRDEEE, #£
FrEAIFE, BR, BFHRAANFLEEASHF

Bl B 4 k6 4 B R RIF R A BOA, REERE
4B ERIEREE A, FATABIRTE F &
PR it fn 5 A Kb & R o 41347
G YU B B R, T DURIEGURARAE XA & 2t
a2k, #3071 B & 40 K0 HEHRAT RBEMA
TH AN, FHRYE S SR EBUE T W 42 E
FAERG W, A A AR, AN
Jk, HenW ZMATIREE, BNy, &
Bh S AT, T LUE AT B S T R AR A
RO ERE L, B, HTHRE I,
FRo by LANRRGEETFHRILITH, F
B AR R PR T AR A AL T AR R N R
TRIFRERGANAGRCABATREE FEH
BHUKREBEF R, ARRWEES, Fis
A EEE I AL AR WA A R R, AR
e ENBERE T XL NTTEAG, EFAH
TEHNTFEARBK P R RGEEMEAN
B, N TT O AR A S AR A R R 3 R T
A5 BUR P A B9 R DA RO A A K B A
EHMEEARE. W, AMRTE, BNLEK
LB X it M LA BRI, RN
R4 o bR 3 = AR B iRt T
REAPATRA, THRIME.

22 Top4 IREFABIBESfEIE

221 ETHMAEENTRERSEFRS

BT iR EIE 0 & 5 RS R G xR
B ETFe, AAREBEEENE, 705
A E A e, R, MECEES T
B, NERSTEE, BHHEEFHRTIREF
T

(1) 2T R B 8 47 G P2 5 B2 AT 5O

ETmiREENER I ERAELEARER
FAPER, RRpREERHNEL, F2 A
BF o T Rk B8 B AT AR BRI G &
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Ak, RGE—ATEOHESATNE, KRB
HEH . REREHE, REFEFERE. AAHK
BEEEEER . BBEEE. REEELES, F
b, BERREEMET. SRFMBERELLHE
AR B TE R A E

(2) ETmRE L= &5 RS REFELA

ET R EE &5 R EA ek E o
W BN R KIRHEAT M, KR P 5>
. A ZE WA RE, AR P REE BN E
Fo TRMPREET KB, =HHE, PLEFA,
RE 3 FREHA

(3) TR &7 7= & § A1 R T X

RAATREBELNGTEZRET . R THE, &
BAFESOH., TREFIABINTXEBEEZETF
BB, ETHELm. ARTMNEETHIFT
W, B FRAZERFBATFEED . R TS
JRAZGHREMR ., RERARTHLER N T4, E
ZRSHEE. AP RRINERwE PR 45 HA

BAEWIEE, M. B, FRESREFAER
A HREEFSEHBATALTUER, FE
EFTBWREENGREETAEATL, £5
FRlEA . BT REMBEAMEKR, wMRIENE
HREGE, aMMAPFR, HERES &5 RS,
PR 2 3m IR %5 25 TF R F RN TF K E R

MRS LB ERE, EHATERSHE
FAFE,FHHE SR E mE R X E(£2.2.1),
E R ATFEH A T = AL WA 5 & B %
KRB BARAR . BRAS (RI) AR E
dxmAFE (£222) FEX, MZFEHEE
X Fo

PEMETREE, ARESET#HEL
BRMEBET, WETRERSBRET E. A%,
BT A KFEN AR, BT E¥RREEN
RSB ERDANT T ER R ST, HEFEL G
FEMERIRET &S REFRERR, WRE.
AL, B, X, RERREEREXET R G

*x221 “EFOREENTRSRSEERS” TEFLIAPZOEINNEEEER

Fs Ex AFE RFFELSE /Y% WoIE  WSIEELE /% IS
1 # & 52 92.86 75 31.38 1.44
2 5 3 5.36 2 0.84 0.67

3 * 1 1.79 162 67.78 162.00

*222 “EFMREENTRSERSEEFERSR IEARRETZOEFNEZ~HINE

Fs i3 NFE NFFELH 1% WEIE ESIEELA /% SIS 15
1 W EFZM P RE R A RAF 4 7.14 3 1.26 0.75
2 FEREEL (R ) A RAE 4 7.14 3 1.26 0.75
3 dEAF 3 5.36 1 0.42 0.33

4 TR AE A L B I A IR A F 2 3.57 0 0.00 0.00
5 % [ Viasat /A 7 1 1.79 162 67.78 162.00

6 FEMR B F R K 1 1.79 13 5.44 13.00
7 e ¥ Vi S K 1 1.79 13 5.44 13.00
8 W EE A BORRAF 1 1.79 8 3.35 8.00
9 WL R 5 W 1 3 I A TR A 1 1.79 6 2.51 6.00
10 MEEEEH 1 1.79 5 2.09 5.00
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B4 75, R&E, 8., TREEFTEAM AR
HHERA%, FERBEREARERELE MR T
MAEEEA, wATHE=ZFTRSEHFHEE
B R G AT k. IR A W B S B RS
W R R %

2218 “ETmREEBNTR5REERE
RG” TRIFKAB 0 R EE &,

222 “HITARE” BEXZERSGME
“HWATH R %" BEERARBRAWERA 5 £
RN T HATH RN, FEME, Mef, L
RUFER, URESHEX, 2845, THHATR
S HRAE, BAREZESREEERSFE T
FE, SR MEEANEAT, AESZEIBTEX
FEAR AR S 2, ST LR L, EEEM,
4 FR. LEFNAS BRI, BEaxbEf
R KA AN, % BAT VR iSRG
B, AR PN, REGREHERNMENEE, #
EAMMEATER. THN MaaS £ 7 X4 YR
WEEA., MEAE RO EERARS. B
AXRERALZ QA BEGEZNAEHATEMENS
Ao
(1) MaaS % 77 ik 20 5 JR 7[5 4 A6
MaaS ¥ Z 4 AE 2 UL B i E E’J/A\ﬁéu\ﬁ
%’%, KaMmB T AR SERAEITES, 54
o A W 24 TR, nyAH%Tu?%%ﬁF(
%H HEWF) fir R E (MAE. AER
Witk ) B, BREFAEHFRBEMRAEZET
7 R A AT R AR B R ARAT T A AR,
THBEE, RN EMR AR, BER,
FF L 28 R I R A R Bl 4 R TR
B, R, MEEFZHATHNERL R, FAREL
RS S — R 7 A S WUR B e AT A A 52
B Ry R FRERE R
(2) MRS — R fbth 8 EBATRS
TREAWNEEIHERER, KELERTF

XESHRARER-ANTRAR, LHAFAHRE
WA EFELEREEH., 2 THEF Em%mﬁ
FABATRE M HATEH K, SFEHK. #5E
K, BEWHFEEYH, sAHMAKHATT
B, URXHERAWP N, 2L BT A%
BHMBEA, FRET AL FHEA XA
AERFMELA, #ELKERBT2H, FELT
A WA T RAWEZE RS AT S LR
R, EABHEHRNAFETETEH AR LN
M, — s E BT RS

(3) BERARBRA S O HEHGE

YRTIE LB F AWM T 3mSR BT 2
W, NFZREW/ENEFTHGEE, ﬁﬁ&%&
AE, "EERREBRAGRBEEAGHREEN L 4
HERFZETE, ETHHA. wﬁﬁ%%é%
R, LAEXTEARENEEEIN, NELEGE
HATATAEfZ N, mEEZAEZEHEREA, B
NEERRBRGAME, FIFAUKFEAEZRNR
HEEN. ¥R, WAL 2 HEHGERR, HE
BREGEMMAEA, MR- ETAHRR
ShiENAREEFE,

COUHATERE BEARBRAME” T
BRALMOGFHEAAFEHL M =L E RS
AREE. HEMB A, XAZH LT MNE R
BME R, TAFHHIBEHELN =AW E RS
AlewE. EHEMER (£223), &,
HAREKEZHWAEXERS (H222) ., %
By £ Z = H AL A Mobileye L5 £ £ A IR 2
H.ERED,. FHAFEAT . LGEFAAE (X
2.2.4) , B E %A LA KA,

J& B kK, A3 EEINE T B MaaS H
FRXBAAWEREANEAK AL E, HAlE
MESHERE, BEMNE, ATE®E. A%
AN, T E. REFI, BUFEIERZARN R
EEE, REHAHESERFERRG & o Ar
RN ARE, £ TXEH X AN MaaS



'f‘ I
-'-!"' TR

L Engineering Fronts

O\ [

FARE. MBS, RE S m AR RS SEENEA BEEERENTRERSEEIES

EFRE
- | |weeas
B | | msnsz
%
BT SRLG WG T ——

221 “EFNREENFRSRFEERS TIRAKMGHRERS

267
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*223 " WIURS BEXAXRBRFAEE" TEFRETZOENNEEFHER
FS Ex NFE NFFELLE 1Y% ek WS 1% 515
1 ES 20 50.00 75 14.23 3.75
2 B 6 15.00 3 0.57 0.50
3 H A 5 12.50 1 0.19 0.20
4 1= 4 10.00 115 21.82 28.75
5 A 3 7.50 301 57.12 100.33
6 I 1 2.50 32 6.07 32.00
7 * 1 2.50 0 0.00 0.00
8 el 1 2.50 0 0.00 0.00
B
e O o
e
\\\ ‘ ZEH T
HE ) A
\\\
[ ).
ﬂ‘ Qxéau
222 “ 'HFEERS BEAREBRSWERER” IEAAMEGEIEERENEIEMLE
*®224 “ HEURS BEXARBRAEE” TEFARHEPZOEFNEZFHIE
Fs i3 RFE RIFELHE 1Y% w515 W58 1% Y515
1 Mobileye 5 £ 3% # R /A ] 7 17.50 4 0.76 0.57
2 ZREHA 4 10.00 1 0.19 0.25
3 FHAEANH 4 10.00 0 0.00 0.00
4 LG # F/AH 3 7.50 2 0.38 0.67
5 AT RO F 2 5.00 58 11.01 29.00
6 s N 2 5.00 43 8.16 21.50
7 b il 2 5.00 14 2.66 7.00
8 & AT RN 2 5.00 9 1.71 4.50
9 kB RARAE 1 2.50 243 46.11 243.00
10 BIIT&EH 1 2.50 112 21.25 112.00
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HEARBAAKEEE . MEMBOTFREHE
UK & A EIERAEFUEIN, AA#SE
MARRTREN —FXAFERTRE. AKX
BEMATIZERNBAN - RETERARK
BEATHRMAT R, BLIEENRER NS ES TS
FATEMEFOMLHREBMFIER, &

HEBHAORSFERATR. RARE. 7K
He, HREMFLMRB G SHAT %, BF
BA BRI AT TR U BT A AT &
REGUFE, PRAMKRREEXNREREW
MaaS B AKF, H223% “ ‘WATHRS B
IRXBEAANE TEFLMEHEEB %,

Eﬁ§&> 3% ERBEHNER > 0%: 15 BAREER >

HERE > BERE > %QEE>

MaaS

— L .y e .

ﬁ@?m oﬂ.&ﬁgm> 15 ERER >2ﬂ
BiR -

BAX, ER—ERXHT. FARET. BERREK. BEXRS. BRERME. #EHETE

. BITHITER, ZBREERXERZSMHTRRSEYIREMRETE. RFHITHERS
i%1 38 188 AR 55 57 &

ROZBEBREAARN TR, RETREREAEESN, RIABFK

HEEHITRIOSUR, TP T R AR

E223 “ ‘HITERS BEXREBERFWE TIRFARIENARIESL
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223 BEMIMETMEREETEBRMEAR
JIFREFIRTEHE “2RMEE T R W%
AN, W AT e ) o R R
Mgz a St Rpdsl KNS w2 REEUNER
HATHRI, HEME. BETATMKRAS, HBRkE
%ﬁﬁ,%iﬂw%%éﬁﬁwi%%ﬁoﬁgﬁ
FHEAT AR TN & BRI, B B
%M@@%%%%&,%ﬁﬁm%&ﬁ%?%lﬁ
L
BRMHAETHE T 25 RpRETRHET
FHERE. RBRN . FEHIFME. UL, &
Bl 7RISR BOR o H B B0 R W 2 B AT A
(EDOANE 2SR L) VAN (- 3 D AN e e ]
B She BL, R T HOR B R 12 8 APT B 0 % Ak
FE; BREHEXRCERERBMBEA, BE
BRMEAR, Hi#/E/ ERAR. THREEF
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