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e AR ARG B U IR AR . Wb R 45
T R RE ST o
—. FRNA S

T RRG R R R T S, AR A A SR RIR L SR A B i 44 R U
L BERESRGYINI K. A8k, 1IERS MAMARR. hoscz A mmaiig . (4

SF
o
i
H
X

2P SRR AT 25)

KA MBI E B R SR S B ffig e, (35%—45%)

3. TIRSHRAMEARZMOC R AL RIERE. (¥ REtE. 45 (30%—35%)
4. TREHAIRT RS AT . BTES . TR R I AR . AR
JETI s BORIETT ], HARF AR I EA R T, (205 10%—25%)

=, FESEEM

Lo (i), AR TS, ANRIVEHRAL

2. (LY TEANE, RS, SAEEE AR

3. (Zimtky , REAFEm, AR TPA MR (EE TR .

WREAR: ot (NFEERKRLD)
—. BREEER
SR R GE I AR SG R A A R PRATT FUXE R o BT B 20 W 75 2 A R s i R

HRFERIAE CEIEMEEO. i CRANATIL. 205, D B A D HrieR K
AR B AR SE M DL AR W) o T B o T ARAE GLP/GMP B85 24540 43 b7 7 5 IR R AL

B e AN 24 ARt hons 20 A B R K
—. BRAREHH
L FRGYDNHIVE SIESS, AR MARAERE EEA RN A EE A, 1 g ch 2

FULRNHE FA A E 25 e RS 5, T R 2 SIS ISR AR I . SR T R I et 2
FhbAT . (10%-20%)

2. IS RIRER T T BRI 2 TR S IR R SR 2 AL A B A
SE AR s e 5 R A A 5 T AR 2 A P AR S 2 e AR OR
Vs BRI A R (B A A (M IR R R R VAR D SRS
R b b B 2R R R F= A o B8 . alide 5% AR vE. 2 I E m Il i SR
2y A R IR IR TE, HEBAY A TTEBIE S A A . (30%-40%)

3. FARZGWIIMTA RIS BT A0 B (e, WLk, 84N/ R ZD4h. BN
JiRiE) HIEEA S AT . (30%-40%)



4. TRV HTRISERTEF AL, S5 AT RS sS A k. (10%-20% )
=. EESEHM
L. (2900 H) B TR —. . et g2, A2l ik 2002

2. (W) UK g, ANRTPA AL 2011 CE-LBRO
3. {Handbook of Modern Pharmaceutical Analysis), ed by S Ahuja & S Scypinski , Academic
Press, San Diego USA , 2001

4. {Principles of Instrumental Analysis), ed by DA Skoog, FJ Holler and TA

Nieman.

REEHR: £H%E NEERXSD
—. BRABER

BUORBEEAEAPINMS . 228, RO THERM B M. AR EARSE ] A 250 7%
HUE Y AR v )8 MBI BT A S ORGP, TR 4 SR i o F AR 2 AR SR, 045
HKIR Enl A RIS E RS T A2 IR KR M B AR R EAE R A TR
FEZUSE IR U DNA 3 FARIC S HR s TP 250 A= i HBE (GAP).

BOR B4R SRR M S VI S5 HRe m BRI T B4R RR S IR I B 77 1% 45
MR EYEREE: EIREIZE. RNERE. BBV ERE. 1R .
Y FUE LAY AR TP IR s TR SRR A i LB R A2 K SRR AL s
TS AR R RS Y B R BT TSR
. ERAR S
1 BREAGME . 23 BB LA A2 BRSO AN 587 2 X AR 24
F b T EM H 8 SR BRI, TF R TR SR R 25 A HR AR )
FHETTR T IIR . (294 25%)

2. BAREEERMS AT B E S OE R B E WA L E T %
BA GBS EMBOR, WG E EAE B EIEH] . AR FUERHER]E TR IS
BRI 2RSS . (24015 25%)

3. HERMEEAGKAIE. ey EAER] . MRIhAEE. ImAS. =8, Jmik. |
B, ORZATES. WEE 3k, 02y, SHAESAERMEAEZ . (291 10%)

4. BRI, KARE. FERE, BB EY LA V0SS BRI G 24
K Rp ARG BT . (2005 15%)

5. HARRIRLE Y PRSI 5 25 771 % W PR IR s A B AL B B AR S B, 9



WEASE. KRNI, FHRRER LB R A DI AN RS HE S T %, (A
25%)

=, FESEEM

Lo (255 HoNhG B 5405, ANRPAHRAE, 2011

2. (RRZWY) T4 RILE, NRITAHMGE, 2007.

BREER: Hf% (AEERKRED
—. BRABER

BRI R H A SCERI AL S5, RGN 7228, B iR 25970
WHHIEARBL G, AR ZGIBIR M AEY 2572 3, IR GV R BT 5%, JFAGEE
TR TTIRAE S RS I IR, DA S SRR RE . B4R 25 R B BOR 5 B AL
BRI FH SR B
—. ERAREHH

L 29I AR ZGTEIN RS, SRRIAL 5 RmE R, AR 2 R,
TR R R S, AR 2R BB AT, FEA AL TT 7 b R ) % e A v BT B
F|RFIC R, EEROTIREA TR EOR, HERRITERER A, (29 10%)

2. YW BT EOFEACEG . AR 2GR BT R R A AL T R A, AR EE
PR A 5T B TR 7 B B s AR R A I (0 B SURIAG 30 7 50 R, sl il 7]
B¢ e 1 5 e 51 2 AR e ) )83 R AP PR 45 7 Vs 5 40 TV P 7 PR R AN o B A 24 W0 1) 77 v
HINEF s BRI oM A 2 B AR KR R AR 2 W) 70 T s B R 23R 0 B R e ik
RELW . (2 30%)

3. WA AR SR B AR AR 2G5 AR S S G ) A 24 7 R A
MM FB (£510%) .

A IR S EARIE. IREIR. AU AL R R AL R A
oy W AR Bl TE G JOP TBe: PGS TR IR B TR 0 R B AR AL
(29 30%)

5. AR EOR 5. ERE K. B M. BERAARR A, DURER
UYL RVRIE s BB ZEHIFIHTRAR A R, GG A B a0 IR
ARy BRGE: HER G RERIFIVE R . (£ 20%)
= EESEEM
Lo (Zy5mae)y  CGBERO Bl T, ARTAEDRE.



2. {Aulton’ s Pharmaceutics: The Design and Manufacture of Medicines) Michael

E. Aulton, and Kevin M.G. Taylor, 4th Ed. Churchill Livingstone,

WEAR: EYEENSEZ (NEEEXRGD

— BREAEER

L 5 Tfe: AV MABA RN MI2RN . ZRINEH, OEERN, RAEMEIIN
/DA AR AR, AR AR 2 A SR A S R P A
YRR IEAT I

2. EFARIRE : FTAEariRE G A, EKMRE . EH2EMERIE LA DR,
Adntk, Blinat, WEEOVEZEY, ERXSAEP R SR AR AR
3. M TN T RERE A A ar AR RS A arid REIR Bl S P E
A SN AT o BATCIRATI A, DAl — RIE LR R, R SR (1 £k

o
4. WINEAEE : I AW 00 PRI P S 82 AR L AR RE o IR AR AR R A B S 1 4
Rt Rt IR SEREE

B ML FIEAEMMEFIAZIER (DNA B RNA) HEHRFEA—ARAE R F—AR, X R IEHLAR st fe o
. ERAR S
L. i/ ThRE: AV miA . M2 BaRNEN, OEERN, ZEmEshn
BNRAL . YR AN AEY), ALt aE N R ZANRA . AR AR A 2 I A AR
YIRS . (15% )

a. KIryH4in

VUK 7 (BokWE. BeE. EEBINIZIR) =& — Mg K A D Ee b w5 1 o

b, F4HMASATEAT ThRE

AT 3 A AL A A S B D RE X S . S5 b, FESIM P F7ZE ARG BR I Th RE X 2 B
P — A TR BORNEAL A — MAE RIS, JLTF T BN & A AL 40 ik
FIEFhGEH . IXEeEE M 280 1 82 REIT L, (5 R B e g R oF . X
A SCVFAE AN AT DIAFAE & RN, & —MASE T LA | O pH 2%, 7S
2 PT LARENS LU AE [R) — P45 SE O ROt AT 5 € 1 Zh RE .«

c. 4L RAEZE)

2 i SR 0 L P R R A RN D RE A S SR TR SR 1 = b B H ) Bh A
Mgk (e BOE AIrpia) 22 ), X Ee 2 ] DUNR 6 4H I ) 5 2 1 PROE A AL AR . i Bh



TANE SRR, MEHsh, EA R BURTEE, RN s .
2. EFERRE : FraE iRl a4, AKARE . SREEMEHEZME MR, 3
s, BlaE R, WARNEZ S, HIX SRR AR SRR GO AR
(20% )
a. 2 AN G 5
2 i) 390 i 2 3 2R R R AEAE AR N — R A A S B RN G ) A A AR
. fEREZAN, AR B A=A B AR, A 22902 eytokinesis.
b. K E
G T B B AT MR B R X AN R NG T- 5 — MK T 45 5 2K, TR RS O,
—FRE ARG 46 . S RE ORI A 2 oy R A I R AE K (gt 2 2R, AL,
A Z AR E -
c. [
3 AR FrA AR T REETACH . A A SRR AR 4R A RS AL B ) i R
s S S AT AR AT B, Dy FdiTirdrid — KA bR, B KM BRI TR
FF. (15% )
a. ‘EVIReE (AHLPRIRO
AR KA LEA N, K EVRIE I A RE R A N =B IR IR (ATP) AR
N R FE .
b. BEMEAEYIRELT
B R T E VAL o BN B A A 25 S B o B e A s 7 4 i A B T v S 1
c. Rt
ARG AL AR N AL A AERF AL 2 e IR SR S SR A ar iR AR K, &
FH, YRS H R PR
4. WINEEAGSE : IITAT AL 06 500 S5 AT Pt Js I DAAERR FL N SR ASE o IX IR E 1 N B %A1 4
Rt R WIREERE . (30%)
a. WHRS
W5 R GG — A E AR I IR SR, SRS RAA 53 WA B R BB B LB IR, ik 3]
AL AL SR E
b, HNAE S AUE T T G A RS
YRS 52 IR AR R G —F 0, 2 1) 40 0 P 5k A 248 8 T R 0 8 4 o ) ) 4 S o



AN RES B2 PN BRI RO IEFRR OB R K E . HEBER, Gk, USIEREHALNA
IEAGE B FE AL -

c. HIERY

T IZ R G iR NI PUR A I VF 2 BV S A R ) R 8. Oy 1 IEW R AEThRE, Tk
KRG AR FI YT, RIS, W3R 225 A e, Rk b J 1 5 A ik 5 A
REHRX 3K FERFEFE, G RER S BULN RS, HIrd, KRGk 53R
RIERG, BERR R SHE .
5. i AT AL RLIR (DNA B RNA) HEAFE —RAER N — R, XFMEHLAR AL
(20%)

a. J RN PR AL R 5T

FER AL AN T A R R . B EIEAN AL A R, AR LRI DNA. D
RIER A5y, Wi —AEE. FEREG SR TR AT R Fh e SR
(X2 RBHEBERAT —RIEBEATD . BT B =AM FHA AT IR

b. DNA HHIFIMEE

DNA il & N> DNA 7357 A= 5 A 56 4 R B S A i I R o XA AR R R AR AE e
AR A A, AR AL (R . DNA BORUBEZE A, TR AR BRI BN, & A2k ELAME,
X I FERR Ay~ Ok B A2 ) o H R PRS2 o 3 R R B RO AS AL ORAIE T DNA S 1P 58 36 (1 £k
Ak
DNA & 52 52 4 i & I A 25e 3 R 2H Hh DNA 231 I 77 2

c. FEPRIFRIL: MBI

R R KT & 15 B R & R e B - il 12 . Xl R B . H
&, AEEAYRASIEEE, 40 tRNA B snRNA [, X SLIE R ) P~ & ThRE P RNA.
= FESEEM
Lo (ARAEDE) WIEREER, SSEE NG, A B, BORG
2. (BRAEMME=E) M WERZ. TAR. FRREE i, Tl 2012
9 HE=G

3. Biology (8" Ed): Campbell & Reece, Benjamin-Cummings Pub Co0(209).

o

Additional Readings:

Essential Cell Biology (4" Ed): Alberts et al., Garland Science (2014)

WA HEEFHEN ANFERARG



—. FEAER

NT SRR P AR B — 2522 5PN, R R IR O SR 2 RN By
FHEENT RSN, BERE LR R G R W B B EE AR, &
s R P [ 2 R R DGR A R RS8P R E RN . TR B A (R
FELG BRI B B ZD  Z5 AN R B BT AL 24 A8 TR A A SCHILE
—. FRABEHH
L E4E (R NRILMEZ REHEE) & (295 EEIESLE&E): (20%)
2. FEE (ZHRIEMEBIMNED: (20%)
3. BIR (ZWARIGIRBE AR S EREY (GLP). (25 PRI 70 i & FANE )
(GCP)+ (Z A7 i s BT (GMP) A EE A2 (30%)
4. BREEFVEEVEM PTG RRAME . BTV 2 A
B (o2 i A ORAP 2500 CHF AR 2408 B DR SR80« ORI 24 it FIRG 90 247 B L6481 )+ (24
AN B B A R ER M) B T A (20%)
5. HEARPRIE 24 il B A A SRR R M AL 7 v A R EEHR AR (10%)
=\ EESEEM
Lo (3 H) B 5O, BitRIm, ANRIEASRA , 2011.07
2. (ZjHEH PR EEE), R ESm, ANRIA SR, 2007.08

WEER: GPEFE NFERKRN

PCEATEABNVEHHEEHEVRES)

—. BB

SRELH NGMA TR, B 20 ERFEA R, Hb 10 ENXGEHEE, 10 ENTECH
i

=, BREBEXR

A NS R AR A A5 AN I R AN A B, B 29 B 2 A AR TR TR
BRI 7. FEAFER TR AR ES T BARBERT BARH Hr i&
KRN AHEE T AL SRR, DL A A OC A dr R I i
=\ FRARSHH

1. 7% (10%)

v AN E ST (10%)

v AR T AR T B ES S T (50%)

- AHEMES T (10%)

v RS D RBLHRAR A (10%)

- fERRAH A e E R E (10%)

o b~ W N

M. RSB KA
R 20 TEIEFEAA L, H 10 EAXGEH B, 10 ERIECH

&
:



Fi BN

o FiEl: il

® E{INfA]: — /N

AN FESEHM

1. {Essentials of Pharmacoeconomics), Karen L. Rascati, Lippincott Williams & Wilkins, 2009

2. (Madrr CGE=RO), IMIETS, TIEBEGRE HIREE, 2010.03

BEHS: 51301 BERLR: E#HE (GRS
AR AR TR

BUR G 0L A AR . AL S A AR T VA A R AT T s ZEoR
RN R A B R IR s G BT T .
- RN S ] CE A A
(—) (L) [ 80%

1. SHERERR, RS SRBRAMSATE, RRES S I 85 A& A 4T
Jiik, S EEUEME R, BRZESE

2. PRI EAM S, FERmA R, WAERRERMKRE, fshiastE#Ra R
RS, WA RGN, TR, ShE i AL S, BN R, AHE
g,

3. XTI AOHLEE A R R, BN ZEXR RS, OB R EBRME, EN
Wit s, MR RS, B BRI, dRE ARG,

4. BEEHINOIRES IR R, Wi H A e S A R R, A

5. PEESTIEANES, EAEE, BAGTE, B, AREL SRR RS,
KRS AR PHAE 5 5

6. HAHHM, ARG,

7. LR ME S AN A e 1

() #rihdy 5 20%

1. HeARER IR R T, X ECP S5 2 5

2. HIRERTHE, AERRITEL, RO RS IR 2
- WA K LA
LSRR LR 25%, fRIEEh 30%, S HTIIRRE Y 45%
=, FESELM
SRERIG, (L3RR, MRS, (R GEThO . dbat: P EESR T H R4, 2007,

RER S IR KIGHEH TR

v BIREERZKR

TR A SRR M PR K AL BE R SE A PRL, % AP B T 2L . 45 S & I, 2 2

ALBRR SN AR . T ZME MBS IR A T V5 SR KA BESCIR R SE AT BE,
HAGR SR EE RO IHTE ST T AR I N SRS Az R A R sh 2

o FHlAE L (R

L/KAG/K TR BE . DUIE . 7 5875 (20%)

TREEHLEL . FHREH . TREBRCR IR R ARG 208 5K E
AL APV BAEIE: DUEHE . PR aAUTE i B A G . R ARG
DliE it B B R i s BRI AN TTTe i i IR B R iE R e v i BB R by L PR



PR EEA. WiES TR

2 KM K I IE S THEE (15%)

SEPEALE . PRSI IE . AR R B R R T S L I R IE AN AR SR, SR
JEM B LR, S BB B, R K R ) B TR S SUH R A

3K (15%)

15 7K BVRFIE RS JeFa b, KA & 7 AL, T R A AL B A5 5 A S~ 1 T B A

s 5K ARER ) SRR AR

435 7K AV AL (30%)

EHEGTRER A RE . VL s1T 7 BV SIS K 0, AdRiETE
g7 WEEIRIEE L2, 15 KAEIREE AR

YIRS R S LB A WuEi . AR AR A R IR B T A
JRELS T 205 o WS RIE S A VIIBEM S & I T2 H AR AL E e .

EF GOl =BV OB LE S N

535K HIRMIRELE (10%)

TSV HIMER, B R AR  PRAE A HINLEE S 2 m R 2= T A it TAE R EE . Mg 5
ihs EIRHAE T2 AHLEKERE A

6.1 73 B AR (10%)

g HIE. MR, IBIERM TAEEEAG T R R AT .

= WBER

WA 60%, 72 @ 40%.

VY. FEESHEH:

1. OKBUTRE) JurEyl, &JI6FFg, R, HEZK T MM, 2009

2. (HEKTDREY CEMRO, skEA, MRt s EESF T B, HARETE: 2000-6-1

WEHS: 51305  REXAK: NERPESTRERR

— ERRNIPSY LS SN

KESONEORY . BN MG TR RERUEIAE N . M B, MBEk. Al RRs:
R R (B SEAERZ O B (0 T AL, R AR B N P 27 AR SR 7 B AT A o S s
PRI A L

- AN (S

1. FEEGERT PIIEARRR BEANES: 555 il (3L A IR B A 77 v, IR, 3R
BRI PASRIEIE A AR A S B Al DL T RESE R () B A AR AR O B

2. TETMAXRAND. BFEMAE SR — ARG A b, ORI E A 1,
TRERET R AR SRR,

3. T fEAERIAST in) AN [ AR AR

4. XPRAIGG R ILBIG , KRS e e FLva 38T [ 4 R 47 1) A BRI R) ) 452 97 4 T 3 i
2.

5. T fEATRFER K SRR 1AL 5 S, AR ETIR I AT R L N S TR R R L kT
B AT LA TS A2 nT R e 4 il

=. G A J L

HAMEE 30%, {2 30%, 1A T 40%.

VY. FEZESE

W RS- X R AZFR (55 10 i), [3£]Eldon D Enger 25 2%, FEW 25 ¥, EHEKKFH



Jik:, 2009
BERS: BELKR. EERTHE

= B AER
TR T IR TR SR SR USRI SRR . SRR TRE MR A SR B . SR S LR
HBA LR G 12 P2 R0R 73 A 19 JBUR g R 17 /L) BE 7 o

=L HERAR

1. HEF TR ERARRINES K53, I T IR AR, mykEoR, SFEgmEH,
[RIsCfE, DNA IRANEEZE, #Aktg, #ib, EWEEREAR, FHEREFZMHEA, HAKT
ik 5%, HEHR .

2. PIBREFIER. KBS N RAEV S REEERE . Prli B E LR

3. RERSCEERIZER), FEPRIHSTPERIRIE, cDNA SCEEMIEE, FIF PCR HRHMIZ: cDNA SCFEE,
i cDNA SCEEM PCR EERIEE, N TYetafh e, FER SO ik 71k .

4, DhEeE A KA, ThEEE AR T Y5, DheeE A EE 5.

5. PCR fFEAJFEH 5HAR AR, RT-PCR JFH 54K, RACE HiAR.

6. MRNA ZFHEIRTARMIEAEE, mRNA %5 BoR R B 2 B R A R R R St &
FHI,

7. FANFAR > B v b H R R B, ARG IRIE S AR, AL Bk H
(PR, T-DNA AREEIE5: B v b H (R DR, B a8 7y 2 v H YRR

8. BN TilE H SR A R I, FEA T BRI SEA LR .

9. BERERUAAZE RAUMHEARFH AN, RIS RGP EARRAERET, BRIAUEZ RS
(IS 22T

10, MY ARFT B Ti BRLISE M 5068, RATHE Ti BURE RN, #km e dhm
IERERR IO R R R B A

11, MHYHLRE TR FEEL o R 2R R 2 BRI RS, MR ) =7k, R 2
BRI IR,

12 MR AHT B AL AL TR, AR AR AT B R AL FE T SRR SR B, MR AT IR Ti BbL Ak 7
o

13, RIEFEA gfp.  gus. cat FRIFRIARN, SMNEIEREEST] Southern Z:AZ %%, MR
B[R 3 [1) Northern 52Kl o

14, SNEEERRIEE E WA, W ELISA Alll. Western 385

15, FEPR T RR AT (1) AT FEA 1) 32 B Rt -

= HI R K L A

TR A, i AR A R T 25 R S W IR . M R4y N A2 R R R AR BRI 2R, 2 5 A
20~25%; TAZRE—MEN 5-7 B, 2958500 60%, IR —fEN 18, 4955551 15~
20%.

(N 7 wid i ]
AN, 5 R 3% Je e IR A e A B ) LA EERGE

ZRME: BiEE. HENAREELTEINE GHENLERD



— BRI (3L 257
LB A ER

BRI RS AR SR TR, IR AR sQu € SCEUE . iR B AN HE
PR AR BRI AL B I8 AR EARA E/R PRI SI MR Y PR P e B &
BAE. RO R BARECE E 2aE, E9R sQu SRALA A IR BCHL]; 2R AR
el Bk BN R RO .

2.5 N 2 S Ee

AURFEH R A A

1) o R AR B R A NS (10%)
2) REMAH (10%)

3) sQL: HEE X EHATEH (20%)
4) MVELEE (10%)

5) ER E¥% it ER B G REAL (15%)
6) MK, Ril. AL (10%)

7) saL A FEBLE] (5%)

8) FEkIxEH (10%)

9 HIEFEKE (10%)

3R A K
ZGE Y RS GRS, AW, ESED, EME (WS miEE. Wik
Ebfol: AR (40%) A (60%)

4.2%H

(1) Jeff Ullman and Jennifer Widom. A First Course in Database Systems. Third Edition. Prentice
Hall, 2007. ( (HE RGUAEANARE)  (FESChR B3RO HUBC Lk AL EED

(2) Hector Garcia-Molina, Jeff Ullman and Jennifer Widom. Database System Implementation.
Second Edition. Prentice Hall, 2008.  ( (¥ fE RGTFEMIEAL) IR BB200 AL Lk
A SZED

o RN RRER > (3t 20 70)
1.5 ) R A R

THENU R BT R ML 222 E B T IR R ER - R 1 A TH SR S BRI B 2L
KRR FIR PACHEESTI ARG D B A TIRE . AR T3k RS IR AR R AT
BT IIE B b, RERE BT % L EIhREEAT L IR IR R, JE B AR R TR R SR
o BT AN RGE RS IS, PGB SEE RS, ERE SRR RE
SEAFNRANIE ARSI . RENSER G I8 TV SN 2 A SR BEABE AT i, AT R SEML
R 2R 48 Th O B AN SR o) REAT AR 0T, 0 — BERE AR AR AT (] B0 it s FRexT sk
FE P B8 & (W01 C i3 ) BUAR SR R EEREAT 20

2.5 I 25 % LA

D IFENLRGME, FERoRAIZH Y 20%
2) 84 540 20%

3) fHifER 1 1/0 BG4t 30%

4) CPU30%



3. A % L A7)
Pefol: R 30%, F'E 70%

4.Z%H

CHHENLHRREEY, sk¥roe, Z=HE, THEFS, PR T E R, 2009.3
(RN ENL RS, 2250], FiWHE®E, YU T HRSE, 2010.11
CUFSEALLE RS WAl A e ), A RPE, ML L Rt 2007.4

=L UPEAM S (3520 40
1A SR E R

TN L2 T EAURLE S BRI Az O, BORE ARSI 284k RE5 R 5
M BEARTT LI G AT B A JR T . 385 o4 R 28 B 25 3T, B AR 4% T
WGBS SEIHAR DL S RE 0 71 o AR ML 25 B, ELFE HTTP, TCP, IP, CSMA
DA% 2% B BLVE R DM SR Bt SEBL SRR b . BARA LRI (UKD oLk =3
HAR.

2.5 N & K Ee g

ARFEE R 4 2 AL

D) HEHIB R REEM . B BIEAME S (30%).

2) MBI AT S K RE> M. HTTP, P2P, TCP, CSMA, B{riihills:  (70%).

3. R B B A
A, HES (40%). A (60%)

4. ZFEFH
[1] “Computer Networking: A Top Down Approach” FRZ SR, J. Kurose & Keith Ross
[2] “Computer Networks” , S HZEIRES 5 i , A. Tanenbaum, JLE TV Hi i 4, 2011 4.

ZBRAE: BIREH. FiEEMEE N REF G

1.5 AR

Ky G5 R A TR AR VR, g S B S SR 20 TR & R, 22
R A SRR MBI R B A SN, AL AN LRt 0%, REW i Sl B 4514
AT EGRRE AR D 8 o SRL3RHEAit  BE2 Uvy FH S02 phe i Lo  1 X R RE F 8 v  2E
B 0T T ) GO A B BRI T T 6 RARF BB S (Ch+) S SREFIRE

25N
A TREEZ W A A B4
Hn 4t

1) RNERAFRELTH AR RI A S
2) FAMASNFEAERTR . SCB AR SE
3) FAFH R LA

4) J7SERIIE X A7 S BN



5) TXBHIE L PR AR S R

6) BIME S FERaitl . VRN Sl R %

7) WA, A ERRSRE LA

8) FAHER . PudHE . EFHE . VIFHE . AR N A R AL R R RNE

= Rp - Y

9) FrLEE
10) 4riRiE
11) BN

T [0 SRR T BT (C++)

12) XHRMZE: WAL RS T, L) (static) R SXT R R, WREE S, Ui
1% (public, private), const X% 5 const il 71 R HTEE

13) MR VIS RIMERE CSHGE R #5 DG R, Hiis
PRESE), #IURMUSEATER, TR, B3R RRES, W I 5EEI, new
Fl delete, WIAHAHIFR S 1 i3 28 & VA6 44 5

14) 185551 H: const (E1TREI A I M, $REH S5 FHMENREIE S, const IE1H R ELITEZ,
PRECR FIFREE . 51 AT const 51 TGN, Ao 54 1H 5%

15) I EH (overload): FE# WM, const R BRI EIL S5 KINER, const &5
AT BT K I E 2L, const XT 555 3E const X R 1] Ji 171 BRI PR X 315

16) IBHEAFEE, KT

17) M RMAR: KM R SRS, EBEIRAEZS, Ui protected, 46K 7730 (public,
protected, private), 141 pREUEE SHTA R EEE, TEIRA: RAIMIE BBV GH L 51 3R b ¥ e 22K
W FH B R A

18) £4&: A4 RBIEEIRN, MEE (virtua) 53185485%E (dynamic binding), R E &
X Coverride), MRS 4E R EEE;

3R Y % LA

HREA: B CATRENERE . P8, RSB 545 a0, M (A]
REN IR E R SR AT R G R A, o SRR SRS € B C++8K Java SEIRL
BRI AR BT, HAEE A B AN AR RE T RO SRR e B A R R R A et
95 SRR I ARAD)

Eefl: W (60%) A (40%)

4.2 I 8] J 3
ZEANER, Fulif a0y 90 704F, 7> 65 7).

5.2%45H

1) (AR (), ™R, RER 4, HERERMR.

2) (EEFR) (A5 3 hR), (RFESHT « BIURE, /RH « 5 B/RFR, DOl « 248078,
SORARAE - WiH; BEERESE, R, TR, XIBet, FREAEE, MUk T H R .

3) {C++ Primer Plus (55 6 it " 3CHRDY L[35] Stephen Prata 2 3kifg e, REL ¥, ARMHE
F HE AR



BERS: WEAR: £RETHF

- R EARER

TEEEZAN GRS B & % BERREADE 2 BERNERERFL, FER%
AR B AR B AT

= ERAE K
fiti v TEHT2275 05 35%; At 30%.
= RERE K LA

1. ME& . R 40%;
2. TRIZZ) i 60%.

IL'N ZRIEA KA
il ik Blmta: 1A
Fis FESEEM

R RET AR P ET 2= (PEER) G50, JEstReEHht:, 2003
Fo

WRIEHS: WEAR: FIEHEARTE
— B R R

ATV IR T GRS R AR 2 &0 SR CHARM BREAERML B RR
TR BEFEOR 54 WEREAIR 7SR, LA RGE I AR o A Mg o il
FHIBIEFERE DT o
L BRI S

1. B, 5 20—30%

FMERER) T2 SCE SRR HUBMEY) T SCE SR AHIEMEY) L EARW: REEARM: AT
HRW: A& EHARM.

2. RS RATER, 5 20—30%

BHERRI TR (e X o R SRS R, R RIS, R
By Bl AT BT BRI BREEE, REEEIS MM AR BRI R R .

3. BARMEE AT E®, 5 20—30%

BORBIA BRI : BORMIMSE: HORIIERMEEH: BORBITRIA PR BORMME
FARMGHEA TRACH: HARQF R EEAT A BARKRERS) 58,



4. BREEEAREHS, 5 20—30%
BRIt S, BRI 21217 BREERAR S SRR, FREE QA E
TE R FE AR R RIS SEE, RE AR AR

ra

= BRI

1. % fieE: 10—20%
2. fAiZF . 30—40%
3. Hphr il 20—30%
4. IR 20—40%

V9. Bl L )
FiEA: Bile Hilif(a: 1A/,
Ti. EESHHEM

1. XIKHE (FEg), (HRBHEEMIE) (B kO, PEANRKEHHE, 2008 4.
2. MIEZ, (CRHEE SR, dbai kA, 2005 4.

BEHR S BREAK: PEEIAE

— BRKBFER
FORFGANS A 1840 LSRN S 5258 CRpml 2R 30D A RAR 1M ELRE.
= HRNAE R

2 MEIRE: HEIEAL S (1840-1949), 1 AN, 50 44 FHEIMLHE (1949—) 1
ANER, 50 4.

=, BRBA KN E
ik, 1D
0. EESHHM

Lo (P EREEACLZD), & #0H AR, 2010 £k
2. BIFUL. ARIEES, CHEIZBRLY, AR A, 2009 SR

BEHRT: WREAK: Bt eE E®

— FRISEER
AT TURFE 255 BB AN R A 2 IR SO0 G 8 5 S 8 3 SO P g A L 5



b2 F SCAE— ANt 20 B AR 3R 0 1E B w5 T =R e SR AR Z 801 AR AR 2 SUR JE I
WG DURUHT ) o [ AR o p k2 1 UG T S AR R IW R Th 200 56 . 1 25 A28 AR BRIk
RSEFRIITRET T HERIRARRIRE T ARG e o ] Y g

= HRNE LB

A2 R B IA I A ZO 40%, AT SUR R 1HT R GURN T A @ 40%, 1 [E
Frett & R EAIZL 20 %.

=, BRBA KK
LA NER; Dy 14D
. EXESEHM

1. (Bl 3 OBRD, (BhAtt a2 UBR) MEA %, AR, 201145 A
tH i o
2. (Bt B XEIR SR, Wil S, PEANRK R, HNHG.

RERS: WL EWESE
EMRGEERBEMENE (A EUNEESTEDE (B) BN .
—. BRI EER

ARG TR

BORERUAEMIRS SMMasitg. BIET7 AR AR SEH] & IREM 76
AR R R SRR EH, RN EAIN, ARME. WEE. HE kT ENE
Fob 8 1) ML L A ) 2 R T B 5 s SR S A A 40 T2 05 AR B e . AR g 2
PIFE AR AR

B#4r: AN ESHTEY*

TREERR . KIS BEIEEIRR S B AR R AL S R TR
T AU AR ERE AP EEEQRSN SRR &l T ILIR
(PIZHRRL ZEHE . SER BT DS SRR I 0T 1 ARDNAS Ml 1) — REcRARE s 1 e s A AN
WGt FE s T RERNATI S0 1 e e RO DL A I R AR FH AL s SRR SR R AR H R
—MODIR, HRARE SRR DIRR R — BV E R R B, TR R AR R .
=, BERAE

ARG TN

LAY SRR : AL E YA L5 MR ZE . FOAZ R A Pyt 25 A
s BHE T G DT SRR s AR B R S R AR SIS SR B R

2AEWESE. R A KEEFHIER: MAEMREFREA, EIRsm Y Fd R,
DUFf e F2 R AE RS F2 YR R AR S S . SCB BEAAR R 2 e R B A K SHW
5 AT ST B RE A K 7 v A 2 0GR 3 B R Al e B & AT
TP FHBERE T B TR AR SRR

3RE: R R FEAE . A KSYIR R A AR, 5T
FIAEE A, MR BAR.



AR SERRIER PR : MEYFERA . TR, F R AL R K R 145
PRSI ANE s JRAZ SRR R AR\ T RIS TN s S P2 R AR 0 8 SRR [ 38 R
HR.

SAEMESE: WMAEM DA EYREARGERER S T OER; il XA A A
VIRETE, TAEMDREVE I SRS

6N R WUEYI RO AIEN] . R EAKHE, G 16SRNA. (G+C) %.
SHARGEREAMS: MM ERG CARRAEEE TN, TEARDERSR
LB T O IR AR S L

TAEEE: GBI R EIhEE: IR T ARG ST, FEREI CR %
ERRdf. T. B4 RAMEZERE S+ LHAEYFIRE: o RS R R S r AR
a RIS R AR G B B AL W RIS A A 4 e S AR

B &4 EMWESH TS

1LER B

A IAEER, 20FPE RIS 175 AR IIAGIE R K5 RS B
TG (—Z. —9. MBREMIMERERD « EAR—REmllem—ors: &0
J5R AR 5 B 43 B A AN B s s 1 U v B R IR M s SR R4 S ThRE N R R

2. B

IR AR EH RS s I BRI 4544 ;s DNARITRNA— 2 485 K PO R A N 2 285 W) L
A DNAR=ZRZEH; RNAM 73 2K - SRNARAE I ThRe s LRI BEERARe M s LR (AT
FITo

3.DNA, RNAFIBRIEHTY

DNASZ il () — ki s 2 SDNAS I R 2K 5 3 ot R 7 IR SR AP E A (G R R AR A
IDNAZE &) ; DNARHIRIEAS M AV S EAZ A YIDNAZ I LU s A&
S 500 S KRR T JRAZAE I SO 2 s RNARG %5 0 T3 3C; mRNAL tRNA.  rRNA
ANAEASRNATR JG N T 3003 S (I R s 00 2 Sy 8 110 A 1% S RN 6 SR s AR TR LD
RNAFI il BBERNAY 22 AIRNAS 1], XUEERNAJE 25 RNAS il RNAFE IS N TtfE (5 8, Yot
MER . FAXAN MG BRI R AR A D R 2H s DNARHG I 2 I (1 43 AN S5 A R AIE 5
G RAE BN A PR AR DB AR 2N s B AR R G 15 B PR F Tl TR AL

4. ZFRTEMEBEHRTE

B[R TAERI T /s DNAGERE AR B, SRR 1/ . A BT e bR ik
BEDRISRUR N HE R TR SAK BRI 7387 s BRI D RERHE 78 (At BE R D e R A S 9 52
ARG 35 (R R B FIRNAT$1 A I AR SR I AL 00, R JEREIT L SRR E5 & 135D 5 RNARIDNA
(I 7 e ol 2 B R AR
=. Z%%HH
AERGr: AEMF
[1PEHE, WA FEE\R), @2 Hhktk, 2016
21284k 71, R4t (5 3 HRD, FRipRd:, 2012,

B ¥ M EE S TENY

[1] RFBE 1Kk BHE A GF 4RO, mEHE HRM, 2017
[2] Benjamin Lewin, RBZEPE. (FEE VI (FSCRRD, FREH Rk, 2005.
AW FESHHH WL GEE VI 3

[8] AERSE MRS TAEDY CGB AR, =EHE HRME, 2013.



. SR 5 sl

MAEME (A EPMES S TAEDS (B) BN, &5 ZE R 12, H
FOFE NS S e 2 R, WA R A TR IS, 2005 S0 40%; TR B o R g
) 60%.
F. FHRFE A REE
AL ANER, B IR g — TR,

WERS: WREER: BERFEESER
—. F SR ER
ORI SIER RIIEAD R . M. BHIR. WINFB. Wik, BREiRiK
AERPER Gl 3R A0 5 el IRRRHSR, s % GREIR. W1 S5 WD
VEPEIRTR, WSO LR PSS AR B, T R e BORTE IR RERR I A R S
=L BN E
IR P (10%)
VPR . B REAES FE I AR S K ET (10%) 5
VT R IR IE S AR (10%)
SFEREI R S5 )\ FEE (10%)
A AR SR (10%)
HFRFEIRAFE (15%)
VP P AR SRR (18%)
v R AN (17%)
= WA K
] 258 100%
M. 3% 20 R i ]
Wk 15 I AEH
H. 2% HBH
GEFREESW) , EE: DA R4 0, S%8E Hik

0o N O o A W DN P
Y J J J J Y Y

WERT: RIELR: MERRAP AN LR
= FBRKBAER

THEEGHWIRRGRIANENCIAL . T RS PR SONER R 505 el 2 A0 ELAE 30 )
TR HIRRGRIEOT TR . AN FEAMEZE, AR, WA RV
HER RGBT FILR . KRGS S M HER R G2 A R T 2R3 AR
25 R Z AT . L] .
= BRHAR: (ERHD)

1. HERRGAFARIMES . BIRILAIAR I 5, HER RGURL A 1 2 LB 5 U5
ANTRI I B RUBE B ERIA S A8, MR 28 e A Ao A5 PR IS 18] A0 2 18] RUBERFALL

2. MWERARGFME )R ORI, KL A aEAEED MEERERE, afhRgas4
s Z R AR EAE R (DB, A2 AR RD:

3. DAEERBRIEMBI TN LR, O KRGUKIEH 5K L e, KA—UE M LR



ARG S HHRI RN, iR ERG S XIS RESL R B

4, MHBER RARLLAI A BT AR 2RI ARG, RIERS. £
HBRAL SE IR RN A ERAR I G R, AR B X 3PS5 5 PR B AR Ak 1) A IR AL 1

5. NRiGEN 5 &R 2 MM EAEFA G R: AERRE R H X NRRm, HR T
FIRA SR EZEN, MRS E NRE) . KFREZFFIRR.
=, REEB KA

fAl 2 20%, IR 80% (FNiEPD).
. EESEEM

Wiy (WL Steffen) & ik, w4, SHE % &%, &SRB S5HIkRg, b
7, SRR, 2010 4

WA, HIERRGRLER RIS, SR kA, 2005 4.

B, BT, PEMFRE (RO HERRINE S Bk RGP
] Jh 5 K2 R, 2009 4.

BERS: BRELR: HIEHMBRIL2E
—. FRANESHER

F g A IR B ER AL 2 T (R FE R FE AR AN R R A e B o R AR AR LB ER
RIS ERRELIS . RIRDISE, AR SRR R: EIRIFETHBRAL 2 7 i A
JEER J HLRE 26 T A B HhER AL 24 R Uik R AR T VR 2 ) T BRI 2 5N
FAdRRE . AP RGN E B KR R EB LGN TR, WIS BR AL 2 1
3 M R i e SI2 R PR 15 1) 3L ) o 2 L B R
=, EBERPAE: (EEHD

1. FEEASHERCZ S BIRREA, DIRFEF NS TRk, EEAsh
BRAGE R R T s LK SO RH R R, BRARIA ST ER L ORI FE IR, T A S b Bk Ak 2
B S0 PRI R R )

2. ZEAMERALSE. BRI B E AR S RS L R YRR S, PEAR T
BaABERZ (EED. K KAFEDE KIS BRI 2R AL

3. BRI NSRRI IR KA E D) RAE RSB 2 CA A 1358 - /K -
KAE-EVIBD Z AT AR . RIS IBRBHFIE . B e o AR S A A R

4, BRSNEA, AFEHEEMEENE. METEK (BFREESE TR EiLlERR
B A S B 155 EE MR

5. HEIRZEITCRIMIABIHERC S0 R R AT R IA B P s R, THESE
VIR RN AREERE R
=, AEEE KA

FAMS 20%, MIZRE 20%, R 60% (Tiik=).
. FESEHM

B, SeEgn, AEiHhERE, dbant: HhB HARAE, 1990 4.

MRS, BTk, dbnt: W ARAE, 1990 4.

W55, ARSI ER L. dbat: MR AL, 1999 4.

RREAK: THABEALEAR
T ARAE X EZNE N, BRI AR,

—. b



.

N

L. EERE. TN SR

2. BARFERIZS . HEFIA N A T 5

3y BB IEMTHE PN A T

4, BARVEARE. R, B RS A
5. T AR PRACHAERI 458 .

R 77t

1. BRI, FIRMNES I ;

2. ERLERTIN, BIR, BRIMESFMER;
3 HIRIMFIAS . ERFRIR R A 5

4. BEARFRAE . IR A

5. HEAR FFRAREIL . RRJLHEAREIN, ME— 1R (R 2 ) IR R 1

ik

NS

o MR ACHEBL. ST . R B A
3 BIRAIRS, 05 EBRA LS A BT

4. Tk Galois Bk LI H .

Y

L EHEREOER, R, RSEE U, 1978 48 5 1, 1T

2\
3\

RECESIE, BRWE. THI, EZ5HE Bkt 200049 A, 5 A
SR AREGEAE, e, SSHE HREE, 2003 48 H.



RESR: VAR EREENRF

W TEREENE

= FHIRPEREDR . o TR AR B B R A R, EOR AR R 4k S
THT B R B33 LA, B DU R A a0 T LT R AR AR B FE A ML S o SO —18 3=
BMERT . S5 R EE .

= FBNE &L

L & mmbs. & Frenetbr2e . Mz iR iAc e B, Mm-S, dhii 28 — A .
AR, R S5Weingarten® e, T HIE SGaussliR . Kokt & 60%.

2. ERPRERIZEN R SRS M A e rE— e E ., i g 7 A2 (UM
I3i%) I SRR S0 AR s M 2R S AR AR . Gauss—Bonnet A = (540%.

= FESEHM: WU CGE—), R0, BN E, mEHE i, 2002

FHEBERTEEAR

= FHRPEAREDR . R R E MR 2 —, BRI IR A KR
NE, HEERBIAE L ELEM . FASE ARSI A E X VR A G e B, B
RPN I B Y . Y B, k.

= BN A L)

Lo SRR BRI E S, P23 ()2 (AR SR bt K (RIS e, 42 8] R o 7
SRR, TSI A (A8 X LR R R, P s R R S TR S ORI R IR,
JUAS BB A7 23 06 (PR, Mobius#ly, Kleindffi, SZHtf22sia]) d60%.

2. PRI R Y s 3 EEOEE ) S E IR, EE.
TE PRI R RIS R ERIE Ol R T R R, AN o B (R T2 5T4)
S, R R IR e M Y R E B E . 4518 5 40%.

= FESELM: SRR CGENM), REEI ME, =5HE B, 2011

WREAR: EEMZES TREEME RN
—. FHRaARER
FEEEALPNLSGEE R fE AR RBETARI . BT L ISR RN B AR
MM FHEE ST, BhFSLEREES), BE (FAME) FRiLRe S LA NARIE N e )15
. BRAE
(=) AT RIEBEAR T SR L LA R FRME. &5 RIARES, U
KFELERRIEN B E . N SRR, R M i 5 20T .
(=) AMEUTUiEe M BFEEAILIMERI L AME, R HH$E A 577 kAT
(=) SEE (SEER) A IR: 32 AL A X W AR W 5 245 RS I AR DA ph 22 TFE,
I PR ) S5 b S IR b RE MR RE S, T Mo ALt s 22 S v v S SR B R RE J1/K T, SR sk
bt AE s e e AT 5 %2
(1 2k (6078 -
L BRFEAR: D225 BRI 5 i PR 15 2 2t
2. REWE LKA
(1) BE2AE BAEIMH AR IR (30%)

~MEHE s UH SR AR FEAE S P T AR e B RS U A 5

WP AR R AR PR 2 A S R T R A S RS I AR

X . CT. MRI. PETH KNS 2 BAGAG o A JE 7
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e AN S N
(2) TFEHARMFIA (30%)

R GIEANES TN

T LAE B2 A2 1 B et

P2 TRE A SEAME S J I 78 7 VRN B AR N
(3) FEAREE AR (40%)

=K (P e B e e e

- NERIZ B R G R D g

—YH L TR B DGR L 2 AR 1 B

— -4 Mo B FEAE ST V6 T H R R
3. A A I
IRPRIEASI20%; (A2 REA0%; SHIG TR (40%) .
4. FESEHM

(D) (VR ESOHE) , BiELETEd%Rw, S%HE Hhkk, 2008, TSBN

(2) (FBITHENURBE S OHER) | FIAES, hE R AR RS R, 20044
(3)  (AMRfREIAERS:Y , (B3 FAe EEEES, Bk, ARTPADMRM.
(4 (R , 15 D3, Bl (2011-08)
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