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WASER S, IRFRN, RECE S EZNEMIE L TENF 7%,
RE R TYRSFNABBELRAREEE —FRURT,

(5 HENBEAREERRSL: ARUTENFHEER, TRETH
FWHMHTE . BREMEREZE . XFF L. HENAE 5T AR KITH.
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TEHIFAE 60 A (k DD, HELTEA., g hkFx. £+, 20
ANEFEGRIA, & 333%; 15 AEFELEHAXERZTE, & 25%;
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ARBFRIE RN BRFBLR. FEMBEAFEER; BXFBL
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TETRFHLFARATA. EHRIBRRATRLA TN IEFAR PO EME,
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K, BHRBEAEAS . TERARABN EBINEAEREH A, NEFT
BANTHER%, HF (BEFRIE) ®BE. “A@mNEALHEL G XBEAR
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BEANTH#EENERMANARR, EERELERAESE5HREX
£ W E, 7 Sensors and Actuators B: Chemical. Lab on a Chip. Trends in
Analytical Chemistry, Analyst % E /ML HFI R 2 W ALK X 80 & &
(SCIVEL i 70 &), K 5FIH 2000 &K . 1 Nature Biomedical Engineering
ST FRA FIERFARLELF 60 TCEFEF 257, £EHEF 6,
BHEEF 2T, NELA 1, FMEA 1T, FEARKAFTARIZOA
R, SERAFET 96 LK K2 & ER PCR AL, EHA BN, E#HRC
ERFETL LTI, LEIABRNI . AERESENNE, IR KK
RERNT =LA A,
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2020-2021 F F H£ it & KB X 907 &, H 4 F#E SCI ik X 285 &, SCI
TOP it 5 123 & (2020 4F 56 &, 2021 4 67 &; FEHHKE N 17.9%);
El it X 308 &, ZENA 2L 270 &, O FIE 89 &; SCIT
FHAT B XHELAAL., 2K B ELwE 4 R,

FHRRICHH

B SCI TOP & 3C
mSCl X

HEl X
SAZOHT 183
m [E A AR S

Bl 4: &KX b Lgir

2020-2021 & EHEAKLBALZA| 97 T, AL FA 8 T (H 2021 F
KEEA| 48 T, LAHA 450, EHAINLALF 6 T, BETEAN
ZFRBAL. HREM 4 K. BAARFFLEXRHBTRRLEE L LT
10T, HAF ZFE 3T, AMETT .
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BHETFQO, BRELETERAFTEFORANMEAHELR T O, I
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B EH, SHYEMEEAEARRRRHEAET T L% ABAER
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A WAL EFNEFR BRI AEE/FA R, 5SRINE T LN E R
EITEARTQ, HHEMRIKEKLEEMRRNEEEIEZETZEM
EHATQ, SMAHEZETEYRARSALTQ, SHFEHEIEAK
MARAEEL T ANTERIKEH X+,

(3) BHHREEEIE: FREFERBEITEN, EF. FERM
KA HE 26000 2 A0, RFEFIERBFENTEE, G TE. &
Fo I E AR AR BT B B R A U e R R E

2.5 BB R

WA ZEWFR LK, &, B AEBERR, TEQHNER, oM
FR=EAEH,

(D +EERFAREEBRGF2EE: BN NBEUTXNHNEEF
EEENFTALHEA T E, EPELA, M ARHTELAIH 15000,
6000 TT/4 /4,

(2 BHAAEE. LB F L EF4e. HE 12000 T/F, M0 H
= A%: 12000 7T/ /4. 5000 TT/ A&/ 3000 T/ A/

(3 BHMHEL¥E: QEAREERLF S, HEAREKRKE
Fh AR EFIEFS FARELCAHLF S, ATHLERKE ¥4
BELMEHA%LT 10 %, BN 5 770/, 2014 FE 5 RITH. 2020
F, K¥HRA 44 LERBSETAE. 2021 FAFRA 2 ML S K
FAPLEF | ZRGF Ao FHEFLTEHL L, HoAEREH, GFL
FIVHBRHEEF S, IRRERFE. ZFRLTIRF 2, MFHEF S,
BERFe, TERELFEF,

(4) Byt R G lE: A& =8 (Bh#k. Bt R Bhd) KAl hE
K, BmE) . BEHREUBHAREAE, AEHARTEUBERLY £,

T2 ERFMB, HARERF2MHF BRI ILE 2.



k2 IRAERBEABRICE R

R % B, ®REHK KB AT KB % BEHE
1 | MEHAREEBREF¥ S | 11-12 A4, 2 H0/A | ERAE HHH R A 17.20%
2 |HEHAREEREF¥S |1LAIF, 37 TIA A BHFRAE 5.00%
4. 1.2 7T/ &I4F ERA BRI R A 100%
5 TN A+ 4 = 4%: 12000 7o/ 4%
/4. 5000 7o/ £ /4 . 3000 | 7EA4R 4 H &5 7% &£ 100%
TCl 14
2013 F R A H
4 PR EFFLFS | 9000 T/ A/F 36.67%
HEZFHR &
5 | AR EMSFKEXF4 | 2000~10000 7T/ A/F ER A HH AR A 8.89%
6 MEREERBF2 | 500 7T/ ALA ERA BRI RAE 100%
7 B £ ZBY R ALE R | 150-500 7T/ A/A & H A% & 25.56%
3. AAIEFE
3.1 FAEREK
REMELEBAEFTRS AT ATFHEF, AFEE, AR ERE A
FIFEZE . AFRELERAEREZEREEAE LR £ QT E A A4

BiEw, 24, ERMFESIE-—RFHAREL. ITHATEEFFMN

BAFENI & 3,

*3: BIRABAEEL ST ER (2020-2021 )

o WA | LhEE | FRH (ZRRFER | AUE &3 EE
¥ 4K F 1 \
AN | BA# | AZURE AZO 5 FREBAHK
‘ 2020 £ | 36 19 52.78% 9
HrHRAE
2021 % | 34 22 64.71% 9
2020 4 2 2 100.00%
HL+EF4s
2021 4 0 0 0.00%
¥ R F AL 2020 & | 84 67 79.76% 16
LR & 2021 %= | 92 67 72.83% 24
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2020 & 0 0 0.00%
i =t

2021 4 0 0 0.00%
EREFEALZE )N | 2020 F 1 1 100.00%
IREAEFE LA | 2021 4 5 5 100.00%

32 REHF

REMBRUFENFO, BREEEAFT EHFETHTAE, TH
EHRBALZSERPEHLFTANE S, RRBORNERZFEENREHR
FHIIE Y

REERAZTINERARZEE IR AEMEANEE L FH s
o, BRFENEERERGR LA, BHEREERE BRREF @ FAT;
DLst BRTIAR, FREFFL, 2ahkHmEsE5 WA, TREREERZNR
WItES; AR EF I E, FREFZER, FEME(ERAFET
BRRBERZEGR). EdF£Z RN TR, HWHETF HEELERH
FEELRENAENRS, REEBRHAFTE. RARERA.

2021 FHRBAETERAX AHETREBBCTERE, HF L WA
P, #mk 4 Fiom. 2021 FHMUREH R £ BRFLKLIE 2 51 (ELATH 1
W, LRIE 1), kS Hir. 2021 £ EHAR L REBEKZEFZTIR
12, ®RFH ST, k6w,

F4: 2021 FAETHARAEREEB R G RE., #HF L TR

Fe WRAZ 4 BRI A EA | —FFRIF L ERD
1 | HL&EAESIHEA WA EHE A ¥ 5 T4/0811

K 5: 2021 FIRMAF R £ BB LI E

T T H 4 #F AEAN | BE
1 FHAIHAAREWFEAZEANATHETARAARL | ETE | EATE
2 | BETHE AR EMEIEEERANLEHERF2RRMR | FEL | LTREIE
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& 6: 2021 FHRMA T ARE BB EFERRE

Fe | ERHE A2 2 AR

1 | FAF | EARFERREA
2 #H TARRIR
3 # Kk A ATHERRE
4 B B % Bz RE A
5 | MERE | #MAEXHERS

3.3 REH¥

ARERBLARETRZOCETLRE 4 1. £HERBERAERA. &
ARG EERER. FERA. ZEHH; MEARTETRELFMLERE 17
T, TLEFARE2 T, REHAFNES R ERBFEIR. “BRE
WETE”, “UENWMEZEERARAFLANA—FFH. A EFHRAERLA
THRR, KFEMNAS FRIEES L meFEAERERTY, 247 A
NFHW BT R E AR 71T (Hd 2021 £ 6 11D, REFRHK
FIEARREZE, 2021-2022 FHAHER K —RARE 1 1], T MLFR
BT, REFARERRFERIE 2 T,

3.4 3

AEMAR LR BFHITEREL. MLHAR £G4, AHNGEEEX,
T (RN T AFAREEFHTRT). TEGHE: NHAXEHTFA
BREMFARAAGCHET; FWEHR £ L E B EIERITR; LB R T
HIE, MOFH R AR, TR, PHeEEAIRNITA, BH., ML
HELATIATEN; wRAAREE I AERT TEFTEEANER,

2020-2021 FHA A A F M EFEHE T 3 A, Bl AR A. ARILT
FPA ML B8 TAE R Bl B, 5 A BT E BRI SR R T, A RIB0IK S .
BHEREHHBITEE NS, RASFIHG, BAFT; ZEEDZH, 2
FAEIRE 1A E#E,
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3.5 FARYI%

AFREL MK EHAXBMPTWEZ R TR, FEFENFAIL
Wit FREGFTHAT ., BERHENS . Tk —EEWEERITHE. 55
AMRERF.HT. BIFER. £ BRAMEL R (B0 F,
7 8 X 5 A B A R

3.6 FARU

REMERNL: HEE (Bt EFIJHEESMED 8 (6) K
RASNFARES], P — RS A B2 W RO = ITE A BUE & 5% 5
BiFESmENRIFARN . B2 FFREATEFITE R/ LH T E
S EIRRF AR ML 70 RK/F. FREERFNFARRAR, T HEF
R EHUREARF SR E L FEARARATFARR (I 2 F
FERELLFARN) . & 2 FAFRANS. WA T ZREWIFARS,
EPEFRFARRBEBRR, FESERR. RKu#iil,

3.7 WX E

AEHFRLEXFER, RBEFHFFZ. BABETIF. 208X
TE. RSN ERIFE. EFPEMFLNER, XTHEFFLEEHILX,
REWHERTFOE, AT EAZNFEIFRABGEL X wRIZAEFS
FREH, TS T —RKHFALEIE,

REMFMBXERTERT . £, ¥ U XHFTHEFLERR
FEBEHERSRFRFMIFEEZ R FMF RIAET 5 mE#AHK
1 60%LL £ ZFERAM A B B R By A IR, BUfE & 1 L6 X &
BN b B g A E AR (SRS HE XD 1 10%, (hFEM L6 X
BE RN 7B S A0 UM 5%, 2020-2021 4F B AR R E 0 A b
X2k, REMERFL LS H.

REMEL MEHAR R TN RE RN EREZZ, B XTF
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A, PHE. FARXRE, £F. §F. LVEBREENTT LT HA
e, RENETHEFAT KT, MERAFREETRE. 12 F5
VR S, HEE, §H %2 MEE LR T F L0 0k FH9E
& 7%k 8,

®7: BEIHRERNVEMRFERAITE

A ShEH | EEAR | EFARE | ARMERLS | HERERL | ARAF
A# TAH | TAS | HEEFAS | FIRFAK | HAK
2020 21 0 0 16 1 0
2021 15 1 1 9 1 0
k8 FIFMMIARERWERERLL I X
e Sk | EERE | BEW | FEARE | AN | CRE | EHRL | KBRF
BAB | WA | EAS | HAK | FAK | BMAK | ALK | AR
2020 | 58 1 0 0 5 0 0 0
2021 | 72 2 13 1 3 7 1 0

e 2020 FXRIEDWE, METARERLZHTFHE,

3.8 RERIE

FRAMGET AR U IAFAREEFHFRT) . (LRI AF
Bt BlEFaET I EZHEEND) fr (L XFEATI/T AR E L)
ME. FRFAEZEALRB(GLEMIAFHAAAEEFHITRAETERLE
IE) HATAT . FREANEBRFEREERERGRFAR T ARAEATE
RIEEHAN, WiEMFAEFREERT, "HFALE, ERARE-NF
MHETHARERFEERMZAACHELT, ERFETHET (A EAT
REFFHREFAN L @A), FRM (T AERFEEMFAATL) H
BFM. RERIERFENAREFALE: NAXREANFHT. REF
&R, A, PH. NS CRK. BIFARBRE REAH, PEPITH®
XHEE, §F. EEGRE; FRAXEEFUOALKT 10%, FRE FH
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BIART 20%; B F A @ TEE 8 X TEFHF BB, HEN
FERTFMAE, BERESmZRITH. BN mESHAsTe, mBFA
B, R RFRE; BAAEE L DR FGHAFARR, HBEEK.
WER RBIEFE R FAEBRNTRAT A X THERFAEEMH,
—4EF%, ABTRETUMNTLRLE,

3.9 ¥FRER
AFRFMRBEENAREFNER #ANEF-—FHRE, EENF
s

—BENEATH R E R FEEMEARNHERFT, 5L (R ERFEE
FEAME) FEF M. mENFENFABEES, THFALE, B

MABFATRTH, REAREEANE. BUAFMLRELFATIRT A
EREFI LR, mER: LA REFMIR GPA BRKAE 25 DL E
F RV SR, FITF RS AR R 2T 20%.

3.10 EER %

REREEF—ETE. . TITHEENEREZ LI 1840, &
RESFHM. FAEE, F1. SBER, IEHEERH. FART. FA
M. REFI . EXFTEELANTH. BRAFNE 2|, FREEZNHAR
ERWE, AIREEERA G, AR EIEERLWBELHETF AL, O
REBRE. RWE. FERWMEXFER, 7EETEMFL., Wi, THEA
WA REANFREMFAAETENE, OREEMIRLEE, RFEFHEHR
FEFIHERERELT: LA LAERKEREEH AN 100%.

3.1 RV R E

AFEMEVETETIRTELLENARE, BEENARERLT
B, B EETEITEHFHTERER G, 250t a g, | ZHA
ANBAL, maflAARMFE, ARl el aEst, FoFrenl,
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2 (2020-2021 ) K¥FRM L, BEHAREL NV EAZ 166 A, HEF
Fat AFA 4 A, #AlLE 97.59%, T

Wk 9 Frow;
e A 5 B 6 o

28, MR ARV IFEALSIT

o BT S B R AR 10 FT WL AR AT

Rl RN B RA A E T R,

*9: 2 FHAREENVERNA T
ok A R4+ A%k | A | A AR | A
B A EHK 130 100% 36 100%
Zgl i, FohE R 115 | 88.46% 32| 88.89%
bz 10 7.69% 0 0%
5 () SFH¥ 0 0% 0 0%
B E 4 0 0% 0 0%
Hi WXl (AELE) 1 0.77% 4 11.11%
K E A 4 3.08% 0 0%
x10: 2 FEVEmmu LA FER ST
s N =R v R D O 0= b I == v - R D | 0= i - o I | 2= b
BERRLHL | EZREREH2 | ERRLH 3 | EZRREHK 4L | =ERLKS
EHRAHAEE | LT EQARHK ) AR AE Tk \ \
\ T [E 4R AT ‘ | PEAMTERF
ok AmARLN | ERBRBER ARG TRERFR o
ol ONE \ R T
El /N 74
= (E N \ N \ L HEAFRA
IFEEIARY | AEAITAF HEAF FRAF
=D) =
F# (E
‘ T T 7 T 7
148
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TR, AFRBRMF LW, L HOSE &, KARERKES
52, BUBEIT A E0%T, MESEEBENIEFAEMEARM, nikF AN
WEE, FRENFAERN, FR i & ZORFIE B e E T E, Er
X RHEE R BA B 2 A S R IR T M A FA L BHFEA R BE T
MBEERZE LI, FAKFIERS.

T AR A BERL, AR AR TENA ST ERE T £
AR, BETAEMTKERXREAES . THARRREN. BAERE
ATETEWRS, CRATAERXFENERFHT, FAKK., TEN
RAAe AT I A — R R A AR, R T TR G T A AR, Bt
HABELZERARTRE. EANZE RN RMNEREELALS, BET —
AT I LR

AEEA NSV ZETEERQFE LA, RIFNL DA ZEETF
ZEERFEM. RAREFEMTB S EHBMUT EFRERLNA, UAKE

18


https://baike.baidu.com/item/%E7%A7%91%E5%AD%A6%E5%8F%91%E5%B1%95%E8%A7%82/317422
https://baike.baidu.com/item/%E7%A7%91%E6%95%99%E5%85%B4%E5%9B%BD%E6%88%98%E7%95%A5/3072017
https://baike.baidu.com/item/%E8%87%AA%E4%B8%BB%E5%88%9B%E6%96%B0/85464

MRk BEEA RN, BAET REWEF 2.

TE A6 IR TR P B0 A5 B A B O E R R B A RO A T ] S TR
REN, EERF EXEZT T HHEANSNRESEaISREZNA RS,
R T HHEANASN R G5B EEHRENE LR, LRRAZEE
fFEmE AT, E N ERmBMEFFET B RS RZ WA LR H 3 T
T, RREETSZREALLFERT S ZEA, BETTENEF
A

ERACFFMNFEK S, BEMAMKE T, O RKENIER
BHFENEL MR T E, HTRT FFR—ERUHAR G EH
RESH. EMEFRERN T ERGET REHEHRE, BAT ZHER (&
& W H & SARS-CoV-2) ByRiEA M, ZERRFTM G TETTL LR, E
T EAEE, AT ERMEAT.

TR T BOF LY FEHFFemEzT E209 T L)I4HE,
HEHNUETBRNIRALTERATCT —MHoFWHFEZERERX, HEX
ARAE LT T TR E A el e R R P AT, XEL AR
RIFRIAZZY, RELFLTHIZI . 2R L LFEREENTMRS

WoBREENBANERRARFAAREELEZIRS, 1 IEEE
Transactions on Neural Networks and Learning Systems.  IEEE Transactions on
Intelligent Transportation Systems <F El[F#AFI %%, EE NI EEZNF
S A

EAEARIEEFALW (6. BRFAERLIE GH) FFAX
R, BIAFEARLE, RETEHRER. L asihF2RHRAEETAEH
FreEsii,. £, 2021 RZEHREHNEATHEREFELLE, @F
EEzstFES. AR EFNFEL. RETEFGUFEL, AL B F2HE
Bl EA, AT, AR TAF. BB AR TR FH ISR
KA R 2020 FREER 5 B EERIE, o AHLE

19



% E 75 FANK, LT 200 & AK; 2020 4% 41602 15 B4 1B S B A
AKEmbils, BIEHFARMIVR 2 ZERFELTR; 2020 FE A WA
MERSHRESFNENEREALSNTIRT BRFARH ZXERT
&7 B

42 ZFRE

FREINDERF, 2TEEXARL LV H R T EENHLEEHFK
3 o

FEE WS R TR kR “— BRI, “BRBE. KRIEHE
B AFRET &, ERGFEMTRKE BHEFKBREL 100%, 7 UEL
8. RABELTIMMERLT K 850247, £ B A% b TR
B TAREH AL RFRAK A ZA 10 KT, R ER LGN EMNEA.
TITEM. T MEN., FEENFEXARBEMA NN, H I ZIRR W
ZUHNACEEZTEHAN 0% FEENEFEE, Gl KT LHNEF
A o

FEER LI WA A BT BN R E 20 5B AN 7 M Em T A&
R, F/RMEF 15 B (KALH 9 TO, #2TENIR¥ SR K
FRVE“T/CESS 0113-2019 # E X BRI AR Z MR 7 k", B XK &= WA
AV AFE“Q/GDW 2019 # 1K B AR AR ZNA 7 &7, FEMAEMNE
T 4 AR A7 “T/CIMA 0020-2019 R Gt R AUk I Rk B 4 =
W, HWAREARARBEARASEE, EEEBNEZNLEAFRAT . BX
BRIBEAFRAE . . GHEWN REARFHARIE. @7 2N = &S
MERARIE. WA FREFEAARAE . REERARALAE . L EH
AR R PR E] LRI TR T AR R PR A E] L R AR R R
NE L BRERTREAEFRRAE . ML ERNENKARLAE . KD
AEMEZRAFRATEH BB T LA ERBAT, E£IHHEH
€ R 8140 77 7T, #THANE 2654 77 0, FEIEKARA ST 2340 77 0. AT

20



HRRDENEDS T BRIt ENENET LWE ALK P, WIRIEF
BHRARE, BREERERRS LEIE Y, BEXFHWATAEEFEE
B, RREETZREAACLFRETNA, BET T ENEF R4,

ERMARES R EEMEFLHNE, FEEL; FRYFMY) FLW
FEREREZRE (BITAF). BERERFOH AN G R ITREAMRR
PO (BEITASE) . T REMG L RGARAE (BN IVD b kL4
W) FFFREAERXXFMHEVNFFH— RN, LEZHTAT R
# (Point-of-Care Testing, POCT) |, A& T #7 A B & 7 % B (L& X%
RESHAS, ZEENEXERERE. REES. BN A, Sl Ex
BRI, FmEN R, REAAFNIER, hEGERLMEEE
BT B AL,

*Ti PCR ¥ A MM R B EMmEYS F (GAR|ERREAF, EAD
E N 8D, Al ] (<30 4-#9) B F KT 1% 5 PCR &l 77 vk (1-2 /NE),
AR (8 FL PCR DU A 1/3 LAT), g% LI GFEHM T HE (SARS-CoV-
2), FRRRERE (HIND., FROFHE (EVID LM AR XHE
B, GEMAAERT S PCR ZRT R NWREM., EEAK. BE
EXRBEAFA, BORATKEFFET 2HEFLALS, L 10TFELR
REF, 2| 2020 )k, FEXALH RS TFEKLHA LA CERERAN
2019 4, ZLIAMEAEF, #EIT R I NEEL B AMEEITFN, AN
R T AN EA M T 54, #uk 2020 £ 3 A, E4£%IT 2000 7 &
BELHEEHERN, Yul, EASTET EMEMRM, BHHARRK, £
Mt B AR S, Tt ket — P RAFTTHSE (SARS-CoV-2) ZB
e 3 A M A

TERET ZBRFEARNBREL R ERE (EENEE), %
B SEIE AR E S AR SHNHREEERN, BOBRAFKAFIFET £
FAREH, ZLERFERNHMRER TS EL — 0 o, EHRRES

21



Fb, BIEA&ARN 5 FhEREER FTRALRLELERNATEH
FER, Bal, SHARXCEEARTR, T—FK B3 ETERIEAM B,

FRAHIV FARAGNZE CEAAENZE), %5 HIV R 4R

(FRE) MER A, # 10-15 290N, TAETRIBFEARN HIV HRiE
fE &GN, ZFRHERLNEERRNTT, BEHE. RAKE (FHE T,
ET IR, st RBFELR, ZHATEENTARN, RAELT A
W HIV e 22, E6EREFIMN, £, B#ERTEMAERM, T
FREgFEONGEATFEREER X B, ZRINKECE TR A,
T—F % B o) BT & E AR

KB % S8R M A B AL A “H Bk Clark B4 2 EMEAERER
WEHHRN T ECEEETITE S H#ATT TFFT. KFRE5HE L&A
MAE LB NHEAN REFEZ A A, BEMEMR, AL TNSETHE,
#E T A, KAAREREN, PRGN FRE T BRI R, e EEALEE
EH5NE L, BEBEMAL BN EHZEA, BAHREETYT A, HRIE
BRI T REE L 4, REZBME S RBEAHE S ESEK:
YZHEHEE ERAERNBERKRE —ERAHNAZTREER. —EEE
KAGARIE Z W H — BB RS KK, FEREBREFGE
KevHok (KA. BEEE TA), HFRAESE T T A EH AR T R K
REME S, UT K ERBHIERFEREREBRPATES WA E P& A
B ATURAE 78 22 AILAR K 5 A U AT 88 B 4 2

WRIT XK EBBERNRAL, MEAB THRMAL, B =¥ 4
e, FFadhE AR RO R A A IR B £, HK-258 BAMNEL EHE
AT 5 RKE] 65%.

%

N

4.3 XEX
AFHALEBAMMAHSZFHEE T RATEH, EAXMHMHNRTEERE
TR ER, s XHEV XMV R RFLET EEER; HiED

22



XApF N Fo A R RRGET TR XU EFE CRARTRA,
Pl AR, ZHEEBA) 15 T 2H XU B RESORT A F LS4 £
XHEEFRNELRBAXAHTH. FEM. MEMFTRT EREFH S HFE.
i FRAFAMREROET, EABRTELAXNETHRET, U
BAFRAFRNMCTATLRAL R T fHEN TR FTHI (0E
FIR); mBART MURET T A RBBRARE], BR#ET F5
= b g e o, #Edt T A R R E R, el X alFT, Rk
F=olb i Ay [ R 22T SO R

Bl 8: MAZRT

= FUERRKERR

REHR TN LH (FAEN A ITE %) Ba, RFRFRRE X
BEMANFMENFRRENFTER, FRATMELF I FZLE
HE . ARFA R AL FEI, WM, JFMF, FARUHFRE XA, BT
BB 2R 5 77 T 42 T 48 S BCE T

AFEMBEFUINFHHAFERFEH2EXTENET, 2HEE
E 5 REHRFTRENER, UFERH. FIFRRA RS, FERMFRIE
BRE, KEPHFR LRI AR BERT E, BT ELHF R
e, R -AAFRRBEMEX,

23

N



1. QUFTAAIES

RFER B LEM AR RE B TENRATE, LATER
BRAREEAFHARETWNEFTZE, BHEERAIET. B vEA. =
BABRAHAS 2R RBERERS, BRLEMANRAES, BHEX
Tk, EREAAEIAE . ERERMILT QI ZEREARENESE AL,
AABEMEM TNV HFTEN, BB OR+EBR+BEBZRFI . ARk
¥, ZERINE, BEREHUWXNE " FLHAATRERN T LHETRE,
ANEHBERRAFHRE, FEREEXEBBUEE R RPN R &£ E R
HERR; )L FHEARFEREL2 X EBHTM ., #RE, #X
M, R AAMBATH S E XAZ M EN . BRI S AT A% & A 5
EZORRE, RALERMRE, Bt SENENERFRZ WG 1E,
EREFFAGE, EHRXEHRT S EREH.

BREIEMA, RERE X —RAESH, BALEGFAXELLEE
THENFREEAZC TR, #HFLERTBERRAKE, 52 FRGER
B, EAT AL ER. BFTEMRFHARNNELE; t—FELMEN
R ERWALEMART, BT (IR AR EEL L) EILURE
EBEFHRFIHREMHFRENRRAFZZING, HRARRALT ERHUAE
N TEFMBEMTNMERR, BT ERHTHFLET O, FHAN
FREA, MERRBEER, TREGAUAFEN, RIELMEF2GE, I
BFECIFT R MBRERBERARER, IHFERELS . Rt
B e, FAEEE, FRNER., FAENE MG K REL T
EAE; BAFRHMANERH. 2 EXBZONENRN\B ¥ £ EEHNE
TH| ERREF, FFENETEREAENARELTANGE, MTAEHF
Ao i E N B

24



2. SRRBITPAER

EARMPAAT2ERFTAKM, 2WELEFRRTRENER, X
AEFHRFNERNLE, BREGGERLE., L F@ARE. FAXTFEHE
HWEERBTANEERFRLENEELES, AFRAER T2 ENER
BMEANEE, THRMAFFRELZGRE, HFHER—X&F FOBUTNR
.

S R A AR 1 248 VT AE U XA 8 SOm T B — v vE . 1R
BREEATNRAEZRERFEN, BT, FAFLA FRAFEAD
HEZET. THER, FREBAAT (URMTAFIZTTHAED (L
FACT AR F ITEEE L6 7 % ) (AL T oA 5 Vi 48 3 42 58 3 7 v ) AL A
TA¥IFE—ESREZHAN (RAT)) F—RIIBFETEXMN, #HILT
BT Z T EAAT AN, THRATEZTET HAE T P A
Be An AR VT R A B, ERITFA .. B4 (BRAR) 9., JAIEA. &
REZ. TR ER LY, AR AFETNERLLET2EZE, £ATIHE
— R Gk, XAUT] Al E AT ey B AR Bs A i AE R R AT DU M, R
IR AR

HEALGIHAE, FELAREAHEHNFAREHRET]IFF AT 58 A
EANTFRTT PN FRERET W BERFARENARFFTFAL
MERAFMTIHT AENB RMCERAL, FHFETREUF, FFF
THEAE, FHBEK. FRENE, CEReERFRRL. RF A E
KR FRIERL, BXRREETR. BEXEARERAFTFEREE . &
FEFHLAAAL . ARTREFE, AETRFLITETERAL,

3. #EFERM
RFR L BRHFEAERERBEMR X ERE. AH, SUHHT A
5REOR#F, BBOREFI#E R HIRABEHRTFLGHOFN TR, FHF

25



SAAEREFN 40%, HHASEELE 30%, HKREILUAAERHE
MG RE R E, o EAHTERRE, 51 B HTE KT R FER&EE
TR BNBIAL ERTHEF,

EaFRFeRERFRNEETH, AEERTERNEAFRA, &
BRHAFBAKRF AN TE, AFF R HEAARTNE, REAFHEE,
hAFERA R, MREFHFZX G, BERF. TN, BENERFRLE
A, WmEREAER . WER AR ANR . R AFRT. HAL
FA R R R A, BUESE S, ARG R 6. E
TEERZRMSFER N ATHLE. LERAFARREY, £2TAHRE
RELHPERMFERL RFEHT L FARARL, ¥8 @ mE TG
FE R EABKE TR, BRAEERHEIRIES,

REMEREHNFEN T MG EHE, BF 60 £ FAT BHNHAT
VR BRFRBEEREATR, EFaF el EZ 5 5H XA
FRX, WA TEAEAERARENFERARLETH: TLEES R SR
f, BREFRGLL TR, RHEFHRENA, ERLBEEBN, £WE
FREERN, NENTSNEA.

FREHREEN: (D REIVE A B RITEHWTATLE Ff¥H
KX EREQFME, AT A#ATREH . BRIBAATE, A48
FRMNE = ABRERT . £XEMF L. BORF fn T2 N % 7 @8R
BTEERR: EA#EH A IHBLAMERRMETENARLTE
PR #AT, EF A HERBES VN EF P LI RRA A F e, FEE
AWMEFRELRE, FREILFERHFERE. CEARUEFHETEE
Tah. () AMEFRKERN: BRT BRI EFNEGEFLH T H, H
ZHMRES A SEMEF VNS, TR A E I E AR X FH =250
— R R, KRB e A, AR B AR R R AR Ak
FERAEH#HAT, EHNEAZE, SEMEFRFTLHEEEZTHR.

26



4. EFRE1ERR

AFMERERMERRAL IR, RRBELE LT EE NSRS
B BREAANA RE AL, 5 BT & RAFAT ALY E IR FE 6 ;
SR ESMERFARV; mREFRE &1, §EFEAFAF.
RN R EREF AR E 1F. 5§ BHFTRF AN E
T EARBRMERTAER . FFHIEFEL 100 LB FH XK, F4
T 150 2 FARWE, FRT ZITERFRERSTaFERAAZIE. &
FREMFEMBERIRI, FFELEREMFERN, ARELERERER
TR

5. REERE

AR RLRBEXR, RETHEFUSRBEEERAZTHFZTA, B
FRENE, REREETFZITENERER, KB FZLAG EE
A, KFEKREGHERFERAFME, Ao xEFHFNAMmE L FAH
WBEERNFZTINIER, TRIETEARF LT %, e e WEANL
X, BRFFEFARTELFLEHNTE, BLBEAKFEELE, RAFAR &
HEEEREWRE

= BEREWES S

AAEEEFRFMRN AN ITFETHE, FRALT FMAERTE
PN, ZREFIRFME R M CFE AR R BRI )R (F
RN AW TER), #T7 FROFETETRE, FRALT RAFME
WEERIFENE, AKHRKERE, E¥FRFAPZERS. FATFESE
SFFRT B 2T T, WAEE B RTFENERN ., AP K,
FREFA. PEAS. HEZHEMTERES.

27



1. BREHETEFRER
REMEAEFRFMAPENIHART, XRFU-FFHRTEHZ
AE—RFTAN, RECER S, HFMERZWIEAFM R B KITHETIE, #
RAFTHAFMURNA B ITESE) T FER, flERAFH-—FEL,
FARRMEFM R R IPELHM T R, BEETFMOFELR, BELH
TR T
(D #AT—RFRFMRITENR, HETHENE, FlERFLZN
REREGREFETE, RERFMRERTEIHT/ N FH;
(2) BERAFMAEN R ATME; EREZTEFAERFEMRSE. &
RFM e RAEER, REDHAERT X,
Q) REFEEFIERAFATENABRERR, DEAAFAR
MR B ERE;
(4) #iF 5 AL EEIWANEAT T X RS g #HATIIFME, 2 2507
AFNEL
(5) FFRFMEHERERTRA T,
(6) REFEILEFRANFEAMA R, T ELFIFNERMK
HEW, FIRAFARNARARFA TR, BEEFETELEME.

2\ P RENEITERTEMEEYL

MBEFIRFME R2MAAE (FURNEFZFREERLME), REE
BAFEF LW A UL AT ERNTRNERL, #AAFMLSNT BH
T ey £ BB R, AESR FAT £ 0P DRI, B SRAR L m #HAT B

21 BHHFENEEF A
(1) ®PREF”, “RKIL"ETBERAL . BAFFATKAMERF
To AHEEHDAA LTS EACE AT B BAAF A kA

28



2) EXRZERARTEAMEAMFLRT S, ROFHR—F R
FERE K

22 RAATEFFNEN

(1) #H—FmEFAINERER, EET ARMIRAE, o5 E i
FATBREFEEATETIS®, B pRSIEFFBTNE RS
B WMAKE”. “KILETERAL G AFFAW KA 3557,
fim 5% 25 i B BAAE [E] A A5 R AU 5 4 2 AL A BR

(2) RAARRETENR, BEWNAEELWEZREATE, ¥1FE
ANBEIF; WARBEXFFENE, FRRBELHNEHR—FRXUL
B A3 R il 5

3) BETABLTENEERE, WRERUATHIESR. w: WiE
HFREBETENER, RERL. BLHARELEREN SR E; § ASE
& A A

(4) 2P EL, LA RERERRBRATRE, #H—F
FEHT ST A Rl T A AR T Btk T E

(5) #WBEMAE2 RS, #— P H5FEEA. LATAINREES
ANGE A, EEARELE.

2.3 7R E R

Sat B KA, R GRS RN, S
HEE TR — RN E AR b h AR AN, BABHNEET
BUEHE BB ERAA TR, NERTH. ARIE. ARSH. At
RETE, HEHREE TR RRE 2 BT R TR,

M. FrEEBUETHRI
¥R RKBTRE W ES, RAEL RER B WD IR,

29



W T E B R B R BB ACT, WSt N AR F RGOS — A, B A E
AARGENT HR#MRFREZRINTFR, wARAEFR N IR
FRER, RARFHEFTXNERZ ROFA, & EHfFEs TEF
MAEREHRRURAT TR, FURBERANBLTEANEZR. 2 TR
FREN. QEZTUAABRERZ 7 E ELAATER.

1, BUIERR, REHHMNERR

(D) FHOEER: mAEHERATHIIHAZE, BiEmERTIHA
TR EEEE, ARFFERA A BT E—XEAEAEHEN. T L

SMERSE. BARFAN GRS RS T IRE T R RS
AETRE. B T:
® KEAATIUHTE, KAEFIHEERNITATL, FAFREN T ITH
ERERMERERE, RERNRIHAAE R MG RE,
® WAEERAAGIHEN, BEREHABEHNET. BL TR
SR, RERIIA.
® EVRRUMAAERNG, FEMIFFHARER, RHELE
WA A 6 A, IR FF BT RE KK
(2) RiEHEEFMANRER, ¥R, FREEN, URF/RERNY
’k, UFi—REERA: TYHHERSGMHN. TEEFRESZL2TE. &
#ERRANA, ARTRE RN, E9EFRERI, NENE SIS
ANAZETT |, 5510 B F R B AR R RN, 2t A F AR E L
(3) #—F T ARFAEET LW, SR8 ENE R 1R RN
i, BAHR . BB FEERA R E R B R E ., AR R
AREFHTE E*RBON 2, 2RI T ERCIE.
(4) HERSEBNAEERMAREENT, ToRMIRERL. BA
SFRBHTFA RN TERBRE, ELEFHERERTFEARAML,

=
e

30



2. MAERHRAN, BAFBEZEELS

(D) RUFHAME. RUFREH, RAF/” S TH. I XAUMEE
I, mEREFFMLT ARFFME ARG Em b, UFRBE
RAEL, FEFHIXGE, REAFRTE.

(2) ¥ AR T A F FHE E W AN F AR 77, e a 1R B i
7 EMME = ANWALEERI B AT mE R, WL H A, B R
EZ MR AR ER, URIFFRLZBEHHEL,

(3) RIrFMAZRF MLl AT E U FUAF, LEFRF
AWBPEZERFTRATHE, #— PR -—AFHAELRF LR LN
BRI, mkfiEs i SRR HAE R E.

3. TEHEFG, SESTIEFIG]

(D) BRECIFREAOHE R UFRER, TEFLEHTEFERD
BERR UERMEF T TEERTALE e 0F R EX, IS A .
BRI ERANKR, BHRIEFRAL, EEHEEXNF R TN
TR E

Q) RU—RFRAARENHBEERERTHE, ¥ ABTHTENEE
A, BRAFHEFELELH 2022 4, 5FHAFAMATLTIT
B, ZEREHLEEERE, LHRTE 40 AN/F. ZRIH BAFFE
FRiER, MR EEARFENE, NHZRENELEBR., "BWEE
ERERBA, YIER T LB A B BRI ACE .

(3) ATk BREARENAK, mrEdfRFSTETY AL E
7, MBERBAGTEANT, AR BH, B, B, 29, EHAEZS
TIWARHEERRE#E, ERBEFBIEER., Y57 R, sfagdt
TERR RN S5 ERER TR TENT L AL .

(4) WrARA TERAANL NEFF %, ®aENE T HRRA,

31



RAEMN . P EERBRE, ETERE AL ERF Lsd 5w, 2
BRI E, R E WAl AE R 555 TEM A% £ 5 T,

32



	控制科学与工程博士011
	学位授权点建设年度报告-控制科学与工程

