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Research and practice on route for ability improvement of
experimental technical team

HU Man, ZHU Dejian, RAN Donggang, TIAN Geng, TAN Xiao

(Department of Assets and Laboratory Management, Shandong University, Ji’nan 250100, China)

Abstract: The high-level experimental technology team is an important support and guarantee for the university to
build first-class disciplines and train first-class talents. By taking Shandong University as an example, this paper
introduces the current situation and demand of the training of experimental technical personnel, and summarizes
the problems existing in the capacity-building of experimental technical team based on data analysis. Based on the
problem-oriented idea, the pursuit of excellence and guiding ideology of building a comprehensive development
system, this paper puts forward a “Four-in-one” training plan for experimental technical team, which is
characterized by pre-post training, post-improvement, domestic exchange and overseas research and training, and
forms a standardized and institutionalized post training and ability improvement system, which provides ideas for
improving the ability of experimental technical team and building a high-level and high-quality experimental
technical team.

Key words: experimental technical team; laboratory construction; ability improvement; laboratory management

AR — R — AR, RIREEEEE
gk “211 TAE” “985 TR Z 5 iy N — B KIS Dok o
SR IR TR O — R E
MR S AR T T A IR AR B

i B HA: 2019-08-12

ES&WB: SEHERFR =517 MRS, 2019 4FEEFL
WG IL IS (2019SYSYB14); 14 K502
I SE R ERIE (sy20171101)

fEHER N AL (1984—), Zo, IWARPEE, Wi+, BHEEDIRG,
FEH )T R TR E R S @ T ARBMAE .,

E-mail: human@sdu.edu.cn

BEESE: RMEE (1969—), B, IR, @i+, PR, ®
PRSI E A HEE, MR R E S,

E-mail: zhudejian@sdu.edu.cn

fho Pk, A SRR — R L5
AR, BeR B3N i S 5 UK R A AL B 4%
7, el B T B — Y R 2 ) B S A o BRI Y XL
— i RSO A SRR BT EOR T
SLEHAR MY R AR BE, R ER TS S B AR BATL
% X HAIRE S, SR AT E AR A —
AP,

ARSCLLINZR KA ], A8 T A RS R AT
FEANG UL ; R A 1 7 X TR SRR N B Y
FUNBUR BT oK 255 PR Bl o i B.45 T SR
BATLRE S A7 AR R (R, BRI T 1 SR AR BA T
RE I F2 TR I



40 ¥R O A 5 F OH

1 SRR ARMEEARFR & EFIIZK

1.1 LEFARREERFR

WL H AR EBEAEBEL I E . PHFL S
= BEERE A LIRSS & S5 I N S8 e 5 R
e, BEFEARARS 6 TAE, A fEsreE . 5. G
34 8 AMREIX . SEERHEAR A G B L B BRI B
Mo BN FEEAFEF LA NGk
Folgail NG NG B ARSI HE S 200 .
M6 2 B2, AE 2018 4EJE, 2AAA Pl g il 52
R ARNG 525 N, DASER#: B2 7 M A 384
N, SEIH AR FE I m A A 141 N 3R 1 AR
SERE | A G R R AR G5 K = AR A T FRAL S
FARN G BIRAE O . AR Z5H 2307, 40 2 LITK 207
N, H BB 39.4%; 40—50 %l 128 A, 5 AL
24.4%; 50 LA E 190 A, (5B 36.2%. M2EA
ik oA, HAW MM AL 104 A, 5 19.8%;
Wit 232 A, 15 44.2% AR LR 189 AL, 291 36.0%.
MERFRZEF 0T, IEEZ% 19 A, AL 3.6%; BlEY 166
N, i31.6%, %278 N, i 53.0%, ¥IZ 62 A,
it 11.8%.

R1 UWERKREXBERARBMEER

OB s R B g B OAB S5
LA IN % &N % gl /%

405 T 207 394 fH+ 104 198 IEE 19 3.6
40—50% 128 24.4 Mt 232 442 HElE 166 31.6
502 E 190 36.2 fﬁi& 189 36.0 gk 278 53.0

g 62 118

222 NEBE . SEH 0 K EE B BAA S B R
AN mER . "TUESR, 2B, BP0 479 A,
i 91.2%; HERMFEAL 46 A, 4 8.8%,

£2 WHEREEZER. XRFORERER
BRXBHERARSHHER

F AL NN & /%
e TR 479 91.2
B B LA 46 8.8
At 525

1.2 EXEEARAREZINREE K

CRERT Rk, IR B AL I B R AR
W, BMEAERS . 2=r2er . BRFRgst ik, X
PR 5K . SRR TIAWHE T, R
FHIF &I TARS A A R RE ., B2, SCRHERBL
NIV 5 25 R SR AAAE — o 2508, Rl Ik
% W IR A R — PR . I, HE

RS, — SRR L Tl fb . SR I SRR AR BA
i, AT TSI H AR BAMI A 2 E K . H AR KA
EHACFERE, AT 0 TS S AR A G
) RN BIR B 755K, SRR 5 8 A 1 7 58, 3k &k
300 ByimAs, SCPRU A AL 273 4y, RS IEW K&
25 ANV, FE bR RS ROREST T ST
K 1—K 6 hFEaatai R, b & 1—&l 3 kit
WoNRAE, & 4—K 6 R AR frifF £k

A, i,
3N EmEIsoA

AR,
REHI21A

TR,
BRI A

B 1 FEHFMTECYEE)IFRER

JEEARE, TSN
AL, 83N

B2 gdE—FSmENHE

BA

[#K, 8A
H—HTR,

oS 3 SLIIN ||||||I'

B3 xTFENERNEEE

FFiE,
A AT

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



WO, S U HORBMARE T TR AR T ST S 41

B4 SmEayFilhHEFREt

b

%7K 84

PR SZHERE 170
EERES 144
HeERES 122
FARKF- 194
PR 193

0 50 100 150 200
B5 HERAMBENER

230 AEL

REET RS

RRHFAKT
RERT S 219

FENE, FEEA 239

0 50 100 150 200 250 300 A%k

Eo EidHETFEFRRAMEHNLR

2 LR ARAEEHEIZFEREE

SCERUEN], A SRR AR BAMRLAE B R A
L ST AARETR | HERERMIT TARIOM TR L B
PERHIT AR | e HE S B B0r P E 5 OE A T T R A% T
HEMEM . TRk — B2 Bl H S BRI
R RFELF WS, L= TAERFHF T
HEAL AR TE PN, SEREAR N B L AL A
NN ARG FE G, SERHA PR B4 B
AR RA I AR, 455 SR BR A A RHIIUR &
ORI ALER, AT H AR BMLRE S B 7E
PAR )R
2.1 ERBARMEEAFIERABEE

P RCSLE AR N AWUR , REDITES BT . %
BorboL S E BB AL T A HRTE XS AR B
— MR SATRR B A BRI R T B

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

JRFHIF RS 3k B A B0 AL AR AL ) 855 77 1%
YITAE, i ) 52865 AR N R UI T AR A &,
HE 1T RES], HETERCEERE A RE A TR
EWHL TR 50 A, 5 18.3%, UiHHSZIH R A
RAE BRI R, MARIE RGN IEFRIEE
&R WA, mE 2 05, 5178 AMEidE—4F Ak
BHHSME, & 65.2%, ULEHRE SRR AEIE K
KA, R T AR 8 3E B RN g B iR A TIN5 o
2.2 RIS ARBARERML & F& #0 XI5 B

T A S B AR M — B OR 2 AL,
5540 [) 2 D3RR ) 7 b 52 AR R S5 19 2800 BA AR A RHT A
LA, SR AR N BB . WRRITFE . B
TAESE )y T REAR BN IR, A AR BRI S = 5
SR, BUDHURBMA Z B A A B SRR B R,
DR > I SRR BE Bk = N A B TR 3 sh vk B
PECS, W 3 FTRAEGE, A 81 A IR IR Es
YIFK, 5 29.7%, XEREBEZLEHEARNRALT
PR L TR, TAE b sk sl i ik B0 A Rk ;
(LN VRS o 2 O 8 5 3 Y NI/ B =1 =R N RIS
KRN AT, S 5L I H AR N GORE TAR A 5
SEEAS NN B
23 FURRFEKETIERMCTREERS

AR, A AR S —H L | i A SEER R TR,
WU TR LI EOR N G, AR T R A
PR KR HETE AR M T = RGBT 1,
HE&TFRpEIh WA EiE 2 A sema (WK 4),
XS | BT RBEA RORIE A SRR, 5TE
RNLARRESL R BEL G, FEAE— @B LR AR
SRR R R R . HIE S AT, SEER R A
FEFEARIKE . Bl FiR . B S #E B8 ) 45 7 1 A 2 4R
TR s EL, X — 7 TR B SR A RN B
AL A AR A&, (RISt 15 B AR AR L b B AR KA e 4
L, RACEICIRHE AR R S0 R JE
24 ITHERFSEERKKEEFREA

SEGH AR N RS ACER TAESS , H T AER A M
WA — et e AN, WAL RN ST T
EZE . W, AR, XTE—E YRR b R T
TAFEY . SEPR I, SEEER N LR T 57K 4 7,
PR RO G K TR A D S, W
M EPRL T AR AT R, R ELRHEARN
BN — TR B AR HLA HEA TG, 3R TSI 2L
SERE I RSL I F AR KT, HE 6 Al SEEFE AR A G
X 20 SNHE ( JEER  aa b, i g e A
BT RE SRR R 2R, SO YR R IR R
BAMHLRE ) 3 T 5 2L EE A Y — A ]

http:// www.cnki.net



42 *oOBm O AR

5 & H

3 SLEHRANMENRFAHNEMEERE

SR AR SRR E R R RN E T )
i, RS AR MR A AR i — e R B
FE—MAA B HEE SRR, hE s — S AR
— UK EFAKE LI H AR BT, IR A5F H AR 1) A IR
B RS A B R KA R S B IUEIARSS &
IRIFFFR G —HA G AR, ATT SRS,
LERENTR . ZH0028 AR SERE R N AR BOE S A
LA EFR . EHEUKE . BRI AW S, A
M AR AT SR I 0 . SERBAR | B S 55 45 I
RN i = e 18 I =S R IV 753 S = 0 B
TIMIHME S A T DU —R” i SEEH AR AR
RE 1T 81
3.1 HEE

RN R A AR 9—10 H REHT B 5 i 55
R AR N GGHEAT R AT AT S8 AR I 3 L
HROY JE A5 I 5 B A+ BR S I TR T e

(1) Bl IEFERRII, #RGE L R IG I BA2
2. BB SR, DS b B R a2
F SRR ONES, SRR AR, AR
FAamPllEEAFEEE A, B IR, &
RPN K Je B0 RN A B A s 2 BB 45 A
BHRES, XTSRS AR A 51 AT 22 B ERO A e a4
SEPHRE SRR R W g A A AR, s
R ARNG X K AIRT . A SER . EXERSE
LN

(2) FEAF R ARGESE DRI, £
JESEIE 2, A 4 1 B M S AR O 52 3 2 7 T BUR VA R
FIE ] B R S A A DA BELAE . BB L A A
2EBPRR AL XTI BRI T S 0 A A AR AR |
SR AR REAFEII, L I HOR N GUS P A S
FAR BRSO MR HOR B AR R, WIS =
TAEMEEM, BRI AT AL AR TAER
FEARBR
3.2 RARFHA

W — RN EEAR R, WLl hE . k55t
8. MRGSAER . U EAH Sy T AW S B B R A
G B RE, IR E HR K

(1) S . LI HARAA KA 2
B, B B A AR SE 6 RN B 48 i ¢
DRI ZOIM B LR H AR N AAE R, IR ST A
RIS H AR N AAD T RAER) “—H—" KRR
AbAT TR AT AN A HE A A A R

(2) BIREIR, BUFRHFAA A T H AR A B

W RS S . AR R S IE A, XT A
AR N AT . LA, InsREN . LR A
RZ B FEAAE, ANBraH s m s g . L
S H A Tk L BB,

(3) LEEIN, UEZEPE & ERRE
£ S N SN NN O N L o /N o 5 0 NS A S L [
SHIER . AR RS E R R L AR
& LWEFEMA, LREFERRS . KA EHRE
KAER | LI R SF LRI, TE G2
WS Bs k RE T SR AR AL . B SRR UIMA R . EHIDE
XAFELEEINIE . ARV . TAEY . mimitis.
M 55 58 i RS B I AR S s A TR R TS5 A
ARSI HOR N UGB B

(4) M5B, HESH LI BCEMISE . 20 T e at
58 MRV D Re T A WE SR RE T 4R T, B4y Hb S %
SRR TAEBAS — R . Sl S50 22 7 1)
NGB HHRE R . AH . REHHIE . L=
AW HEMMRIE ; WAMREREENEE. N
K., FERBEAQFE . AT ISR
HeEmH , R ECEHIEA, B A s R
IR, Wor AWE. AR B L Iig ok, Bk
B4 AR T7 ) N U BT 0 e v BHFAL SR I & . R R R
AR . RS H %, AWt
REEF AR NAWEFERE ) B MoK o

(5) WAL . Bl T 5L B 5 ) N kAT
PEERE . BEEBEAC T A S, R SRR K
P75 SE AR Ty ] N B3 BIAH e, BEgik &1 B4l
1~3 A H, AEIFEAR mum KA B e, 1
SRS ERAE T FRHIFBE ) o ARSI ROR B T 2 AH CHR
RERBITHEI 1~3 N, $& il 55 H RE K7 FE BRI 55
eI,

(6) BTHiE. MEREARNANAFAENA FR
G, HENT SEIE AR S NI B, A e s |
k15 BALFPHIGE T R . SEIH AR KT = AR AT
NGRS SEBH AR S NFIASES 525 1 B8 DR I B2
Fo P “HELKZE” BER, AR
50 B/ AME L ARET . AW FAELRERA
T, FE TS TR B E RN T B s R SR
HRAG T, 4T3 20 24500 F5 10 52 50 28025 141 BRI R A
BRI A A BRIAT B, L35 B2 T 52 40 R BT Y 2 K
KF
33 ERxR

] P A2 i 3 8 o 1Ay 2] 5 A2 Y B YIRS
KR

(1) LIz, et oh R, SR



WO, S U HORBMARE T TR AR T ST S 43

i TS E NA RN WL TR e, nESHE
2y ERTERBCE TGOS | FTE R 2
MIARSE 2L R EIR IR BB AR AR S
P IR AR | s e[ A e 2 W 7 = S A S

(2) sgidBEle 2FACRAFEEIR 30 A4 L
AN BN EZRBE T . H2m 8 E 5 (E )5
£ B 8 5 2o N S B NI NEi 1 8 O S 11
AR AL AT SIS B 1A H A T B
Yo EHEEHEFR AR 5 L HERR Ty . KA
IR ERAE LY RIT R RE S . Bl b o KRR T . S0
TIERUHRE T . LI AU R BE I AR E A PR
J15%
3.4 BIMRE

Vg MG S 8 T U5 10 38 U5 U S G AR R
He T

(1) ViIZE Lo “AIEEEAE A B I 2 B o 4
Bek . gL FAE . KBNS AIES T, L5
BEARB T2 AT Bt . PRI 1T 38 T2
2o JFRESEEH AR N AR, SRR A5
SINEPRFARSW, =2 T H—REspers . BHFHL
A St A S 2 R R RN BB | BB

(2) ViZEiHE . LHRFEREARN RS IR IA
PN TR BT o 2R e SEE0 R AR Ui SMIHE T
R, fNMbE . 28 H M, S BCERE AL
BTG R R VAP AT SR R SCHRE 20 44 254G 5K
B AR B B A E R sl X A — e . R ALY
HEAT A 3 AN A A AT IS A B AR A B g
B, BEEFEIBEAR SRRSO RIT RS . 5%
B HEAKOE . AFTRE R E PR LR 55

4 Z5iE

FIR AR NBARE TR — IR TR, 3Rk
TSR B, B [ SR AL A ARAT 55 FIAA s
Fee— i, R S H AR QA A A TR A
I, P b RIIEECRE, 5% sk AL X A B Y i S
MRSy, SO X SR
. BMITHOA J1 S . BIMRER G RRIR R, nsRAl

Bk S I Tk R A S REIE A RE T B I
i i B AT PR TE . B ST  IAMIHE S
MM e, ZRK., 20 K" K5
BRI, B RA A B b 0 1
YIFBESIRTHAR , BAREFRMITIE — S H 70K
TOARKEHE . TFRIER, S — WA I B — Ui
T AN

S % Hk (References)

[1]  REZESF. “X—W" @RS LA NMIR S LR
(1. SLEFARSGEM, 2018, 35(9): 7-10.

[2] T LLHE, X4, ZEEDI. CW—” R T R AR A
IR LREIRSHE, 2018, 37(6): 251-255.

[3] WH&E, AAEgE, HRRREI. T AUH A B R0 R AR S
WEET]. SRR S, 2019, 36(4): 9-12.

(4] BRHE. ISRV AS, B S A SR I B BT A R T ()]
TEEM R GEER, 2015, 34(5): 248-251.

[51  Bmpsk, s A 50 36 AR BAH 2 1 & R i g 1L [T, S5 =
REHER, 2016, 35(12): 260-262.

(6] A&, Thar. Jnss s H0 e AL S g H R BAH 2 1R 04 S 25 (1],
SCEEOR 545, 2016, 33(6): 1-3.

(7] AT, TRAIME. ARSI R AT AR AR S SR s B 5 (0],
SRR 5EH, 2016, 33(8): 234-237.

8] M, 3%, R AW, LR, RSB HER
BRI [T]. LI EM I SER, 2019, 38(5): 245-248.

[9] 5K3B), ZEUSE, s, 5. SEE G S A H bR, nak
SR B AR [T LR EPNRESHER, 2017, 36(11):
229-232

[10] FHER4E, BEDk. 57 30 v S0 0 B g 1 19 SR o BT (0], 5K
IR S51RE, 2016, 35(12): 233-236.

[11] #Evk, M E, J730H. SARSCge A “ DU —&” HEEEHL
TIPRR]. LI EWE SR, 2015, 34(5): 224-227.

[12] &4, MLs, B, “W—3" A T masems AR
BRI []. LR AR S, 2018, 35(6): 1-4.

[13] 30, MR, BEE. “W—R" 5T 0k AR
HBALHIRR[I]. LR AR 558, 2019, 36(2): 4-7.
[14] #HEE, HWHE, Bl WD—K" SEPhRsf AR
BT[], LR AR S, 2018, 35(11): 237-240.

[15] KA, i, #FE. REPRRITHEGSRER, #ik—
TSI AR BNAT]. SLH AR 58 H, 2018, 35(3): 237-
238.



