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Advanced fracture and strength of materials
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Advanced Thermal Science and Engineering
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This course covers fundamentals of thermodynamics, multiscale heat
and mass transport phenomena as applied to the novel energy systems.
Emphasis will be on the development of a physical understanding from
nano to macro scale of the underlying phenomena and upon the ability to
solve real heat and mass transfer problems of engineering significance.

3 1E¥EHE Lecture Calendar

(1) M  Introduction of the course
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Technical tours: Eco-Technology Exhibition
(3) HrrANF—FEIAN S 2 7V — 75K ]
Group presentations 1: topics on advanced energy technology
(4) FrrANF—FrEna s 2 7V — 755K 2
Group presentations 2: topics on advanced energy technology
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) BRI BT D AT — VDR
Scale effect on heat and mass transport phenomena
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Interfacial effect on heat and mass transport phenomena
) {=EIEHE  Heat transfer enhancement
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) & EOFHI Thermal measurement
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The grade will be based on activities of class participation, presentation,
report and final oral examination.
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Introduction and background
Review of rocket propulsion (1)
Review of rocket propulsion (ii)
Principles of Electric propulsion : EP
Classification and mission of EP
Effect of burn time of EP

Effect of payload/propellant mass ratio of EP
Mid-term review

Arciet (i)

Arciet (ii)

Pulsed Plasma Thrusters

Ton rocket

Other electric thrusters
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L A LTI 5,

5 BEELOF=EE=EE
1L [BBETE] 2o NC [ury NI HorniEFn
SICHNTAREBZEBEL A2t 2 FHIE T 5,
2. REOHIBLENR KA, & h S OEIEIERERD 7\,

6 EEEE (T8 -85 DiER
HEROIZ LD, AIREEOMFOMRZ 5 D THE
ELTBLZE, F/o, YHOBETIHGE: B2 i
FHLTHBLIE,

7 BRE - -SEE
BRI L .
(1) FARH—

KRR
(2) GP. Sutton : Rocket Propulsion Elements (John
Wiley & Sons)
(3) AFHEER twd v M (EEE)
(4) Journal of Propulsion and Power (AIAA)

VIR W EREE T Y AR OR
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Advanced Course of Aerospace Guidance and Control
1 ESEER - B kK i 2HM

2 B# : Objective
The objective of this lecture (conducted in English) is to gain
the knowledge of the basic theory of flight dynamics, guidance
and control, and their application to aircraft and spacecraft

3 IZ¥EH : Class Overview
You will learn the basic theory of flight dynamics, guidance
and control of aircraft in the first half of lecture, and those of
spacecraft in the latter half.
1. Aircraft
(1) Introduction to Aircraft
(2) Aircraft Systems
(3) Flight Control Systems
(4) Equations of Motion and Linearization
(5) Stability and Trim Performance
(6) Aircraft Dynamic and Control
(7) Stability Augmentation
1l. Spacecraft
(1) Introduction to Attitude Control of Spacecraft
(2) Definition of Attitude and Equations of Motions
(3) Feedback Control with On-Off Thrusters
(4) Attitude Control with Reaction Wheels
(5) Attitude Stabilization with Spin
(6) Gravity Gradient Torque and Attitude Stabilization
(7) Geomagnetic Field, Solar Radiation Pressure and
Aerodynamic Torque
(8) Spacecraft Sensor and Attitude Determination
(9) Translational Motions in Circular Orbit
I1l. Rocket
(1) Introduction to Rocket
(2) Navigation Guidance and Control

4 EHii/55% : Grade Evaluation
Grade is evaluated by taking the score of final exam or
submission of reports into account.

5 mEigL0;E=EEIEA  Guidline for Students
It is desirable or recommended for the students to take courses
related to “Fluid Dynamics (Aerodynamics)”, “Dynamics of
Machinary” and "Control Engineering" in the undergraduate
Ccourse.

6 RENFE (FE 158 DT : Preparation and Review
Learn the class topics by reading the references in advance, and
review the distributed prints to resolve all the questions.

7 BEIE - 8EE : Textbook and References

[1] Blakelock, John, H., “Automatic Control of Aircraft and
Missiles,” John Wiley and Sons Inc. (1965).

[2] McRouer, Duane, etal, “Aircraft Dynamics and Automatic
Control,” Princeton University Press (1973).

[3] McLean Donald, “Automatic Flight Control Systems,”
Prentice Hall International Ltd. (1990).

[4] IEETE— M AR, WU A
(1982).

[5] Vladimir A. Chobotov: Spacecraft Attitude Dynamics and
Control, Krieger Publishing Company (1991).

[6] Marcel J. Sidi: Spacecraft Dynamics and Control,
Cambridge University Press (1997).

[7]1 Peter C. Hughes, “Spacecraft Attitude Dynamics”, Dover
(2004).

[8] Anton H.J. De Ruiter, et al., “Spacecraft Dynamics and
Control“, John Wiley & Sons — (2013).

[O] JREIEE @ FHAAR, BEAE (1995 4F).

EnRETZR T AR
Advanced High Velocity Impact Engineering

1 E5ER - By RE WE 28

2 B®W

The objective of this lecture is to gain the knowledge of the
basic theory of high velocity impact such as fan blade off damage
on fan case or hypervelocity impact on space structure such as
space debris impact on International Space Station. In this lecture
stress propagation and mechanism of hypervelocity impact
phenomena will be addressed. The course’s aim is also to further
one’s understanding in a specialised field through English.

3 e

Introduction of space debris

Introduction of low, high, hypervelocity impact
Fundamental relationships (1)
Fundamental relationships (2)

Material response (1: metals and ceramics)
Material response (2: composites)
Impedance

Non-penetrating impacts

Strength Effect

Tate model

HVI: semi-infinite target

HVI: finite target

Hydrocode

Scale Modeling

Summary

O 0 N O O & W N+
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4 FHErTE
Grade is evaluated by taking the score of short quiz and
presentations into account.

5 BEL0OIs=EE
It is desirable or recommended for the students to take
courses related to “Strength of Material”, “Solid
Mechanics” and so on in the undergraduate course.

6 EENER (FE 88 DR
You should read distributed materials before the lecture
and investigate some technical words which you cannot
understand after the lecture.

7 RE - SEE
(1) Zukas et al, Impact Dynamics, KRIEGER, 1982
(2) Melosh, Impact Cratering, OXFORD, 1989
(3) Horie and Sawaoka, Shock Compression Chemistry
of Materials, KTK Scientific Publishers, 1993
(4) http://hitfjscnasa.gov/hitfpub/main/index html
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High-speed Gas Dynamics

1 ENEER - By T MEE 2HAL
2 By
Ty b RfZet - $ﬁﬁ“'ﬁEGiLﬁ%&f)ﬂiﬁT“(ﬂxﬁ‘f
5. FOEE, 1&1_ W HABEH - S E, F
f_x_w‘”ﬁ(?b‘ S RASE Ti’(“ﬁ%(%ﬁfkff%. L%
B TC J‘%muﬁiﬁié’ﬁﬁ‘l‘éﬂlﬁg L Tz T\, HY#
REOLZEEFHNET S,
F7:. CORBIITHIGEERIE D720, JKFECHEM 5
WZOWCHRAZED B L # HIE T 5,

3 EEETE
1 Fam
2. JERRME N OB,
3. e A
(1Yo EEii e 1%
(2)FEBary7 70 —F
(3B 4 7o DM
(4)IERG PRGBS H AL
(5 P THABHEE A
(6)FTERIRR)F
(7 )HEsT
(8 )t At AL R B
4%@%@ﬁi
(1)A& ﬁ%ﬁhtu
(2)3 7 RS hRoME
(&ﬁ%@?ﬁﬁ%obwéﬁﬁ
(4)FERZEIE CORMKOIRS FE\>
BTN OBEY I 2L — a3~

4 FHETE
HEARIR, TREL A — b OPIED X ORAGRON
6 L CRHIT 5.

5 FEIELOF==EE
BRI T ORI E IR A SO FEARR 2 50
MAFESTVAZEDNEE L,

6 EENFE (FL -8 DR
E )} ﬁT@%éﬁﬂimié SHT A AT EEA TB <
Z & F o, BEERTRHORTENEICOWT LR — M &{E
WL, fehdsze.

7 BRE-EE

POREE  EERER AT A

ZEH

(1) JD.Andarson, Jr, Hypersonic and  High
Temperature Gas Dynamics, McGraw-Hill (1989)

(2) Bird, GA, Molecular Gas Dynamics and the Direct
Simulation of Gas Flow, Oxford (1994)

(3) HANSMW T2 W, 1T - 50 Fodn, L7 HAR1996)

(4) /KR #, BUEFART 5N 7y 7, HE2003)

WA L2518 (B)EMAH
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Advanced Robot Control
1 EHER - By MR E—  2HfL

2 B
21K) v 7 R THLORY hORIHRIE, TRy N EiE
WY A EHEOESFRII O S LA, AIEE T,
YoV L=y RRE LTI R, BEEETH D
fkE~v=¥al—¥OEEEH ~=Yal—5FEHIH
BT 23T, I, EVATLARERE LY I 2
L—Yarve, T4y Vvar¥a—yoflxaEes L
7S AT AERGEICOWT b HbECH#ET 5.
F7o. COMBIRTFISERB OO, FEETHEMSE
ICOWTHYR R RO L Z L B E§ 5,

3 EStE

Rotation Matrix

Euler Angles and Quaternion
Rigid Body Motion in Space
Homogeneous Transform
Coordinate frames of the Links
Forward Kinematics

Jacobian Matrix

Inverse Kinematics

Kinematic Redundancy
Equation of Motion of a Rigid Body
Euler-Lagrange Formulation
Newton-Euler Formulation
Joint-Space Control
Workspace Control

Contact Motion Control
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4 S
S 5.7 H TR & RIS %,

5 BELDI=EHR
MATLAB - SIMULINK % V2723584 5.2 DT, %
HAICTRe 2 R e 2 b 2 &

6 ERNFE (FE '3 OfExR
RIMOEEEFFAOTE & LT, D7 & QAR
FRONFRB L OER AR THB 2L

7 HRIE-sEE
R

SEIR, PEETHEATR Y P, I05H2008)
BHEE
(1) P - R E, aRky b E—v a3y, BiEE

(2004)

(2) BARE, FRaRy ol il §EEEQ002)
(3) FHIMER, TRy MRS, T 0)-4(1998)
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Advanced Visual Information Analysis

1 BEEER By s Va-—s4  2HfL
2 Bw
0Ky bSO % BOREI RS 5 1218, HEE
HRE 2 R otdn 2 O CHEIBH OS2 U LTS % W0
Bdb, R, CV2T7IVEREFNT 6RO
RO b I ERE—DOHWET D, T2, ERAIIHER
B HIFEIOETNC LY, ©F 2 7 IVIEHEIT O %
BT % & & HI2, SSGHIAE - AW oA L
EHE_OHNET 5.

3 EETHE
1. Fim
2. ba—<v¥EVay, 22— 3 IZETS
T
21 Image Formation and Image Models
22 Early Vision-Single image
221 Linear Filters
222 Edge Detection
223 Texture
23 Early Vision- Multiple images
231 The Geometry of Multiple Views.
232. Stereopsis
233, Affine Structure from Motion
24  Mid-Level Vision
25 High-Level Vision
3. PGS B - B
31 Applications
4. FHENE & HAT O
R IN— T3 L, IV — T B ERENAEIC

EREE U INDE RN L N D@ P L oPR

4 FHETE
STRKEEDSERY - BTIROBIRE (50%), 7L+ >
7= 3 ) LRG0 B TR AT RS
%.

5 BELOI=HIR
BEFHIOZEARN L HG@ZFf o THWDH 2 EHET LW

6 EEREE (F5 -85 DiER
(1) sepl2EFpncy Y ra— FAWIL, Faciga
TEHEBEIZOWTHNDL L.
(2) NHHZHEMHREO B ZZERNIHN, BRI
LTk,

7 BHE-SEE

ZHEE:

(1) David A. Forsyth, Jean Ponce: Computer Vision A
Modern Approach (Pearson Education Limited)

(2) IEEE Transactions on Pattern Analysis and
Machine Intelligence (IEEE)

(3) IEEE Conference on Computer Vision and Pattern
Recognition Papers (IEEE)

=il S

Advanced Vehicle Control
1 ESHER - B KE Bk K25

2 BW
VTS T ORSERRR FE, W A 5 7 KA
FHEEMHT L. HROGEELERL L5 ) 2 ehE
HEGCTHAHDS, Rz @ C, HElZTTldR s
KGR L CHIERZ3EICE 2 NEDI TSI LD
HiyE LTw5,

3 EEEtE

1) ATHEmorEE

2) IEEHBE%E EETH

3) RZ MVELTHID I VA

4y VT T TDRER

5) fEIL S N7-BE 7L & 22 BE BRI

6) FHIELE NHE IV % W2 a8 A M EERE
il

(7) HALE N-BE TV % V7 ssE B

(8) 1./ 4FEWETIVEH-FE ) (it

(9) 1,/ 4HEWET IV EFGZZONA b D Lk

il

1,/ 4 B 7OVEER ORISR V) LHds Tk

1/ 2HMETIVE FV 723 0 Ot

B O ENE

B DR LAIAECD

B OFRAEL 2 LR

T M O RS

(
(
(
(
(
(

B W0 N =

)
)
)
)
)
)

)]

4 FHEITEA
AT, 2O 0N, WK A L CGRRiliz 1T
7.

5 EBELOISHA

6 RENFE (FB-'E) DER
(1) BCARY A B Z2ERTIZ B CRA Th & 2 W ERT
EHELNPIILTELZ L.

7 HRE-sEE

HRlEE 3L

(1) ZHH, BE, A7 2%lHOzH0~ M) 7 28,
SHEE Bh A

(2) 8K W, 7577473y bua—), auaiit

(3) FHH 7 HBEEHEOZOOE -7 VT A F 3
7 A, HEFEREFEL AT AR

(4) LEREN, HEEyEoED) & HIM, 1L
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Control Engineering Internship I ~1I

1 EEHER - B /AEEHE S K 2HAM

2 BW

SEDPENNOMRIE, MEEHT - HRFEOMER. HH W

IR S TG A & LT X, BOORRIZEED
& LHEAREEITV. B S OBMOMEHTRFEIIZ DWW
THRL. BHEME~NET 272008 & 352
L HETS

3 iEEEE
L KA £ AR CBARE 7, L X O
DRGER T

2. HREFEINT AEABEEIT) .

3 ZAIEEICBITAF—20—BE LT, iEENDR
HAELT) o

4. BENOHHADOHKREZREFICE LD 5L,

5. HWUEATHET S

4 FHEITEA
WHERROMENE 2 #E L TREGEHIZ1T 9

5 EBELODIEHR
I ~MOBHEIARIE, FERlE L TEneigit 2 8L,
Rl Y

6 ENFR (P2 OIER
SRS £ DS AURIL51” E B HRIEED &
£ b1, BHERICS 2 S DM TP LR E
5179 2 &

7 BHE -£EZ
7L
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Technical English, I, I

1 1ESMER - B  £HE S LHM

2 BW
REHIFA D ES SRS TIGETORREITH) 2 &1
L0, BEETORSUEE L BROFAMOTEEE B E»H %
VF, BRI A E 2 T A ENHNTH L.

3 EEEEtE
EFRAHEICE T 2 I T OFHIH 2 2H 3 5.
(1) EXLT77ANT27 btk
(2) FESGRSTDOIERL
(3) JGEICLBEE

4 S
S £ T & B RROIETN & 5.

=

5 BELDISHER
I & MR 5BV TOREE.

6 ERNFE (FE - '3 OfExR
TREHHE ORI, G5 - FEREAROIE 15
1k, BLUREHEZIT) 2 L.

7 BHE - -£EF
RS L
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Introduction to Control Engineering I ,1I,1I

1 e - B #HE K2HA

2 BW
AFREE, HI T2 BT L L\ S oS,
FURERIE A7 o — R ASE L7335 A S e 0 2R 427
B 57200DbDTHD.

3 R
R H ORI & 2.

4 S
RO B ORFII A £ 2.

5 BELOIZER
FHROFHTREE BN LR HZ, FHEHRITHHKD
bTHELS#ET AT L.

6 BENEE (P8 -EB OER
AR H OFRIZHE) 2

7 BHE - -SEF
FLFE OIREIZ L 5.

STEEERY SR

Advanced Mathematical Programming and Control

1 EEHER - B HH fur 28T

2 BM

BEHETINRT VT ALOFHIC &) #3ER 2 AT A

Db & TORELERIEE TR T ARFNFEE LTF
=2 a3y X - )P —=FORIH b, KiEFETlL, £
TIEHES 25 (BEERTHE) OFERICHOWTER S %, Hi
Fd, BBORKE (M) %KD BBEOFAR L 7 Dk~
TN T S IZ Lo, BHEIMORENTEE WD
PIY LU, R 2 R (7L T X L)W
THZIRD Ao T2 TClE BRSO BT
FHEEE &) BIF, BERREOAZL ST, 4 REENDOFH
SR T T —F AR o

3 EEEtE

1. OR &3FHEHm
1) OR O
2.3) B
4,5) fHwE— MHEE
6,7) R— b7+ Tl
2. BhEFE
(8,9) ZEUvEMRFEL L COBIRYETE
10,11y  FEPEEBIAYETE]
(12) BREHE—E TV
(13, 14) 7 ») 7OVEIRYETHE
(15 F&o

4 FHESE
L= b SRS X ) BRI 5.

5 BEELoF==EIa
I BW KA A BB LTV 2 EHEE Ly,

6 ERNFE (FE '8 OfExR
ACAR SN2 R 2 —FE L 72 L CR RO T
Lo

7 BRE-EE
LiveCampus | Cilige &R 2 i3 %o F/2RHET LS
EEIZOWTIL, FOHEHRZTHRNT 5o
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Advanced Computational Mathematics
1 ESEER - By EH W 2HAL

2 By
L2 5—%v bDXF 271 %X 2 BRI RIC
DWTIEHS %o RSA B R, TV — < VISR D E
ATV, W53 & HEARs A DR & R0 B o £ 72, FT4E
EHEINTWET =7 =V FIZOWTHHT 5. EE
2, UCIT7—% LARY M) DT =T 17> Th b,

3 EEEEtE
IZETITFEREEE 1T,
(1) BF7HEEA A7 —% v b LD AT L1200
<

(2) RHH. B, 7o V~—0 /el (F01)
(3) RREGR. B, 7oV~ —0/NEH (20 2)
(4) RHHR. B, 7o ~—o/NeEH (720 3)
(5) REGHEOREEMEIC L 5 RSA 5%

(6) RSA W5 %iEH

(7) BESOTHREO R & 5 TV —< V5%
(8) ITINH—<)VIGaAiEY

(9)  ABHSEREAT R

10) EBES5ROF LD

1) F—F~=r7IZonT

(120 77 F ) B L BHEL— VO

(13) 77U A FoEE

(14 MySQLI2& 57 7))+ nEH

(15) T=IXA=TDFELD

4 S
i, LA b VY T

5 FEELoF=EE=EE
I BWT, BB ER H 2515 L T b 2 kT
ZFE L

6 EEENEE (FE - ' DER
Moodle {2 Up LTV A &ER% D Z &, F7-. ZEEER
ELCH#ETIORT Y 2 70—, Wikipedia %, # K,
HTle VT LEOELDL2, 3 A Nk b LIEL
TRHEOD HEDEEFIHI > T 5 L TE 51

7 #WE-2EE
FERBIIARE IR T %o
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Advanced Quantum Mechanics

1 BB By S #2254
Dr.Hiroyuki Kamada / 2credits

2 Bn

W FORBEFA IGO0, ¥ 2 LT 1 v — OB, =
FALEAEEMERIL L OBURE FES 20w LFOBATH 55 FHuE
HER 70T 4 TEFRORT AR EORIFI O T
FEY %o FIEMMHBS 12OV TR R E X A5 2 1D
Bera RIS 2 BT IIFDIEHR 2 DREFIZOVTES,

Starting from the basic quantum dynamics we solve a simple Schroedinger equation.
The relation between the quantumization and the uncertainty principle will be proved.
In the quantum chemistry the Frontier-electron theory of a Nobel prize winner (Fukui)
will be discussed. The method of solving the many-body problem and the
approximation technique will be explained. Furthermore, some topics which is
renowned in 21 century, are concretely demonstrated.

3 EtE
(1) Tab7 1 »7—JifE Schroedinger equation
(2) BV MZEREE  Hilbert Space
(3) EBEFTRET 1T v 7FFR  Momentum representation
(4) N A By~ )V oEd . Heisenberg equation
(5) ®TALOIE4ME  Origin of quantumization
(6) *FREE SRAA Symmetry and Conservation
(7) A¥rL#EmEsRo~ (1)
Spin and Angular momentum algebra (1)
(8) AV LEmERhROREL (2)
Spin and Angular momentum algebra (2)
(9) ET%IAME  Many-body problem
10) [FA—RiT-% &7 571) O
Identical particle and Pauli exclusive principle
1) #EBF  Perturbation Theory
)/ — R —3ITl  Hartry approximation
3) %53k Veriational Principle
4) BEEETAC A Magnetism and electronic spin correlation
5 ETLFELEH T O LT 4 TE TR
Quantum Chemistry and Fukui Frontier-electron Theory
(16) B OmRTALE %257k Second quantamization for electromagnetism

4 FHESA
INT AN - LR— b A L CRHIET %o
Several paper test and reports

5 EELoI=sE
FRIBWT, IR TIY, BT IFEOMERHEREL 0L L
DEE LV,
It had better to get points of lectures (Fundamental Quantum Mechanics and
Quantum Mechanics) in Curriculum of undergraduate course.

6 EBRIFE (78 &8 OEx
DTFIORL#RRE (URL) #iliggots v ay ELTHTTHD)
AR 2oL L (i, TH - EEHE LT,
Read the two extent before and after the section of the lecture the textbook (URL)
shown below (are divided by a black circle), and the preparation and review.

7 BRE-2EE
KOURLIZH DT FA M a#blEE§ 5,
The recture text is refereed to the following URL
URL: http:/Avww.mns.kyutech.ac.jp/~kamada/note00
URL: http:/Aww.mns.kyutech.ac.jp/~kamada/note01
URL: http:/Avww.mns.kyutech.ac.jp/~kamada/note02
URL: http:/Amw.mns.kyutech.ac.jp/~kamada/note03

ANHEIR—RR (8505 (D ) ¥R, MEFT420.8, K4, 5-1
abcA208 K-4,5-2abe

RHHIE TR BOEGE  ISBNO784-563022655 C3042

ML JEPA—E GOUSEIRS)

{UAEEORTRAN ANEEIER, EIREA 335 Sl

BT UEEORE EENE F (AR
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Mechanical Engineering Practical Experience in Companies
or Organizations

2 M= i e B
Mechanical engineering Lectures arranged by external
organizations

1 ESHER - Big &#HE K2HMNFCT

2 BW
TR DB S CHEIR ORI oA &
DI RLDTHIDEH>TBL ZEITREEETH 5,
fifi & DAZERLIEB IR CHIRHAT I LT, A v 7 —
Ty TRNHHEEED S S B ID L )27 572, FEiHR
HICSINT 5 2 & 2 b,

3 EEEtE
[ L 9238 XTI FEE 7 &% 30 IERIAR
THZElcd Y 1252 %,
(R T N | (XTI e Ll - 1
% 1 SRR L /3na 1 i 2 5-2 %,
FNEN, A 2HMFTE L kS,

4 S
AL, ST AIBERI D S DG RO L AR — MR
# L CA IR ) o

5 EgLroI==EE
BHED Z & DR 2 O THEBIZH 72> TIZERIMND
PRI B & X SHIRRT B 2 & SRR OB L
EATHhNBOT, BIEFE DBEED FIU b ThIEE
BAD ST ANDSHEEARAT ) 2 &0

6 BHE- -2E8

BEH

JLEr—v3v

Practical Exercise of Presentation
1 EEHER - BAE  SHE 2HA

2 B
FEHIIHEAN T TS T LD EREHR, FE%ET
DOSERF AT A L2 D, IR EDT LD,
SR R ED T IOV THE D HIBE 2 21T,
INHLDAFNVOYERKDLZ L% HE T 4,

3 FEETE
FERRERE, FRETOMEZERE LN L TORRHENM© %
BB B0 WIFEBEROMY % Lo, FEFEFAZ DR,
FHEHAS, TT AT 7 bRTFRER EOEROFR,
HFEERR TV Y T— a VEROMEREE, #$3ET £
TO—#OfN T, HAEEOWFIHEWFEET b,

4 FHES
555 COMMIRGL L FETORES L OHEIEEON
WA L TR %o

5 BEgLoi==EE
HENTT T T LOFEDOHDZHTELRETHY .,
BEATEE DN & B IC WIS E & Fe i
LTHLZE,

6 EENER (FE - 7)) DiER
BRI OR SN R e T LYy 77— 3 ViER
OFEEEIZOWT T a2 L TB 2 &,

7 BRE - -SEE
B L7 DI L,

8 RHENE - [EE
FEROFEDOETOEER BIE L GEEITHINDL DT,
RIZEEE L 70\
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Special Research for Application I~1I
1 e - B #HE K 2HA

2 By
ARHIIHAENTT 75 L OFEDRST L TW AT
OFIEEE (25 KL—2 3 VFH) ThY. HeAFE
WG T I N T TITRER L C X -FBY - FFZEZIC B
LTHEBEDT A ANy ar&iTH) T EI2doT, #iY
R 30, W CORMELRIHIE L. MEARE X5,
NS ORER % U C T EosEREEI I 2 ) &
TR R Eo s R BINET 5,

3 EEETE
W CORBEIZIR > T, HABEOBF I, s
H & CREERTH 2 L. AU W T2 #EfT S8
bo BHEM TIZ472o T, MEHFORMIEHNIT SN
%0

4 FHETE
FUROFFITEBEV, RO CRAI
9.

5 BEELOFEEE
HENTO T T ADFEDRDZHTEBLFETH Y,
NZIZ DWW T2 BG T CICBIHSE B L gL
THL T &,

6 EENEE (78 -85 DEn
BEEDOFA ANy ar2@BLT, EHEOTRIZHL
SRR RS, SR L S EOERIC R D 5
Lz, WIRFClaHEERRINT A2 L,

7 BRE-5EE
@ L72H DIFFEZZ Lo

8 FHEnH - IFEE
B L UENTOH WL REDRIBNAEICT TS
HDT, FRIRE LRV,
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SPEMER EREETAEHIUEI AP LR, 20, 8PS HUeEE TS &, RG22 HZaEL . Frfl
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JROCFREF | B FE R PSR WEZERE DT PRI ZERE N2 B IC O T AMZ M T %o £ DT, LT — 2B W
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Advanced Quantum Mechanics
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Starting from the basic quantum dynamics we solve a simple Schroedinger equation.

The relation between the quantumization and the uncertainty principle will be proved.
In the quantum chemistry the Frontier-electron theory of a Nobel prize winner (Fukui)
will be discussed. The method of solving the many-body problem and the
approximation technique will be explained. Furthermore, some topics which is
renowned in 21 century, are concretely demonstrated.

DTFORL7#FE (URL) Zigkots vay (BATHITHS) O
Hith 2 DML X (e, TH - EEELTBZ L,

Read the two extent before and after the section of the lecture the textbook (URL)
shown below (are divided by a black circle), and the preparation and review.

7 BHE-2EE
KO URL IZH DT FA M a kL5,
The recture text is refereed to the following URL
URL: http:/Awww.mns.kyutech.ac.jp/~kamada/note00
URL.: http:/Awww.mns.kyutech.ac.jp/~kamada/note01
URL.: http:/Awww.mns.kyutech.ac.jp/~kamada/note02
URL: http:/Avww.mns.kyutech.ac.jp/~kamada/note03
ANHIR—RR [E7H5e (D ) #3845, MEFST420.8, K4, 5-1
abcA208K4,5-2abe
I (BB | B ISBN9784-563022655 C3042
wPPEMLY KA GRS
EHEEOmETFIRAM ANEEER, I 385 (S0
EUFIEEONEE PTRE F dLFERA)

7

-172—-

X =B, BRI ANVF—ORERGIEICL D &
WIANF—RREFEH L7 AL LCEEHIRT
B CPU ORI EIRR N 7)) v FEEIHEO
=7 —EREEH VS NTWD, RUFHTIE, -8R0
FfEN 537 —MOSFET % IGBT 72 &7 %7 — =84k D)
Vi, FETHEOHE PHEA D =X, Ry r—, FT
BAZEDTHIAR & MM OV CHFE THEREIT ) -

F7o. COMBIRTFIGER B OO, FEETEHEMSE
WCOWTHYRE RO L Z L B L § 5.

3 EEEtE
(1) Y2 b7+ »I—7# Schroedinger equation _
(2) e RZEE Hilbert Space 3 PEEStE
Eji :ﬁj]%iﬁijgb%;%éﬂ? Mon;entumrepresentation (1) 78U—Z L7 hO=s R &) —J=H8K
NA X R)V T ##5\.  Heisenberg equation N n_p 2=
(5) &ETALOIE4M:  Origin of quantumization (2) fzﬁi@%jijjﬁfﬁ & %0); w0
(6) XIFRIEE AR Symmetry and Conservation (3) F=ERDIEA SR & ZOEFD
(7) AYY L@utfAEsRorg (1) (4) 737 —PEEORFHI 2 AR
Spin and Angular momentum algebra (1) G SSt oy Fap
(8) AV LWBMESIEORE (2) (5) WE”%”J@J*E "
Spin and Angular momentum algebra (2) (6) pnsAAF—FOXEEE
(9) ETLAAME  Many-body problem (7) pin¥A+—F
10) [E—hrT-% &7 ) OPEAIEEL (8) JXT—MOSFET
Identical particle and Pauli exclusive principle
(11) BB Perturbation Theory (9) IGBT
(12) /»— P~ =3l Hartry approximation (10) N7 —I1IGBT
(13) %5455 Variational Principle (1) F v FHEEBC oK s
(14) L ETAY 4B Magnetism and electronic spin correlation e " % ot
15) RHEELAHET O 71 T (12) ZeedyfFiin, B, Rt
Quantum Chemistry and Fukui Frontier-electron Theory (13) FH#RIZ L AHEE
(16) ERHORFILL 2=t Second quantamization for electromagnetism (14) Bgio /ST —Fstfk, Jgsko, S — ik
4 =HfSE (15) é%%gl/ﬂ_\o‘_ }‘ @%2‘:{
INTA D - LR— e ERE L CRHITT 50
Several paper test and reports 4 %%ﬂﬁjj_/f
5 MBErOISEE TNWV— TN & B ERILE LR — PSR LR &,
FHICBWTC, BT BT SO E B L TWwH I L
pELe. | 5 B LOEEEER
It had better to get points of lectures (Fundamental Quantum Mechanics and L) -
Quantum Mechanics) in Curriculum of undergraduate course. EF““L‘ s Lo
6 ERIFR (FB - ER) OiER 6 EEHFE (FE-E8) OiER

FHBECTTE LNE O GREL R — P oMz 5
ANZHED . FEOFRIZ L ) BRI HRET 5 2 Lo

sEE

NS KT M EBAT A

A. Grove, “Physics and Technology of Semiconductor
Devices” John and Wiley & Sons.


http://www.mns.kyutech.ac.jp/%7Ekamada/note00
http://www.mns.kyutech.ac.jp/%7Ekamada/note01
http://www.mns.kyutech.ac.jp/%7Ekamada/note02
http://www.mns.kyutech.ac.jp/%7Ekamada/note03%202

SROERT) 1 4558

Adovanced Integrated Circuits

1 BEHER - By MK TR 28

2 BW

ERENOEEIIAFOH H W 2 5B IELI T 5, 4EFE0A

BEOFERIE. Moore OFHNIAEV CMOS 7734 A % Hwv»
THMEIZ L DR N T > DR B iinsE5 2 &2k
D 1EREZ ) R A STRRSE - BASS & 7 u S, 3T —
TN ARMEM S % R# L CEtdre bz A58 - B
BOMEDNEINATON TV B, AlaTid, HEREREKIC
JHIV SN BAEASEAR TN A AF T, 70t 23bF, FT
B DIRAIHR & TR OV TREFEE 1T o

3 BEEEtE
MDA > yay sy ay
FAF—F
EREEEH A R—F b7 25D
FERRBANA =T N T2V A5D
FROBHANAR—=F b T P25
MOS 7734 ZADHRED

MOS 77314 ADHRE2)

MOS 734 ZDIRE 3

CMOS. 737 —IC ®» 71t A Hf
10) CMOS 77354 A DFfE

11) CMOS /514 ADHDEEE

12) 737—IC 1787 —MOSFET®

13) "7 —=1IC

14) SRS O OFfE

15) FREL R— hO%EE

RO EE N — T T — 7 2179,

1)
2)
3)
4)
S)
6)
7)
3)
9)
)

BWw N

(
(
(
(
(
(
(
(
(
(
(
(
(
(
(

4 FHiSE
TN—TT =7 DFFEE L R— N ORER LY

5 EELOI=HR

6 BENEE (F8-ED) OER
AT ER E BEERTIC—Fi L T 2 &

7 BEE
NS RT T N AT %

AT THHA (B

SRMEE O A4 5R

Advanced Integrated Circuits Processing

1 EEHER - By MR e 28T
2 BW
RFEFHTIL, EREAI T O & ADSEREAICEE L.
Z OFELHAM O LRI, RO ROV O
T 5o 9. HEERIBANOERTINA ZADIEREL 7 D)
UGB L OBEE, o2l Lok, Zo8E
MOV THEFRT o 6T, ERMEHOBHO MY &
AREEIZOWT it s,

3 A

A ayysiar
SRR O 574

R TN A QBRI 1
PHETNA ADOBEIEHE 2
R IR TR

Y REEpl0)

AR IET R AT

)V 75T 4 i 1
)75 7 4 Hidi 2
KRBT
Iy v
BT

NV =T Y TEGR 1

N =D T 2
SR O EE

O 00 N O U &~ W N+

—
=}

—
—

—

~ o~~~ o~~~ o~~~ o~ o~~~ —~
— = =

O

= O £ =

4 FHESE
FEFEPEIZOWTOLFRE— ML VI,

5 BEBELroFE=EE
HPNOZHE DI T A%, S50 L OV 2B R
TINA A, BETWHERBEEOEREZIEB L T ENEF
Ly,

6 BEEE (FE -85 DiER
HFONEIH L TR CRELZ LAR— MZE e
BB E LB, REOHERICET HERISER NS
WIZBHES B3l 2 AT S ERICHEL 2 &,

7 &EE
YREIIR Lo 25T L TSNy %,

-173-



BRATTHHY (B)HFIRH

B PR T

Advanced electric power system and control
1 E5ER - By R Bt 28

2 B - At EBERE

ORIV AT JMIEEIZHE S BB VE
Kty N T =27 ZFH L T bo— T HART AL F—
FERLTECEEORTS - AL HEADOH Y, F//8T—
IV 7 b=y AFMOEREICLY, v~/ 7)) v F
REFAEEE S AT 4, FACTS ¥eeZ E0H LWEDE
T AT & - HIHEEE SN L D L LT 5,

Kl Cld, BIRROTEARER R B4 - FEERIEC
B3 AR EH 2 B9 5 L3, DIFIORT L9 e —
7= NIZEDE, BIEOEI Y AT L OWEERCHEY A
TS AR A ED B, W2, BHOREMREE T
AN F— BSOS S T DOTE AR R
J—TL 27 bu=s ASHRER Y AT LB L THR,

F—TJ—F

BV AT b, R, I - B, PR L —

VAT A, BIRVAT A, N =TV fO=ZJ A, B

T, BN, B, BEIE

3 Al
L EIRRH T OB & 7 2 BERAEHME
2. BHYAT L LR
3 LER]
4 THEE 2
5 HanE LTk
6. TR 1
7. TR 2
8. fBHHEL LAt
9. Rl 1

10, JE RS 2

11 BEhEk - HEE AV -7
12, HiERERE L BRI AL —

13. #Edw1

14. A2

15, kgL

4 FHfAEE
HBRNBEOHRETERD /20D L R— 2 FEfid 5,
7o, BERABICEDESIEZREL, TNz LAR—MIF
Lo, ppt EXFACTT LYY F—2 a3 v %2f7), 2Dk
I LR—F, FLE¥rTF—ar, HRONEZHBET
ZEHIid %o

5 FEELoF=E=E
FERL NNV ORI AN BB TR 2 54088

TR LTS 2 LR E R o TRHE LT A AT v
Ta yYOBIIEBNICESTHZ L,

6 BEHNFE (T - 58 DOER

i CHIC 72 HE D 2 W IERIR IEELZ B L T

SERRER, TORB, BRI LAY 2o CHAT
ARG Z & ENFREICK L CTH G L <,
LABE— MEESHEWIE T L F— g vIlEi 2 &,

7 5EE
BREILR Lo ZEHFIBIL T, PIRIE DIFIORT
=, L IEESTPICHEBEIERLE T,
High voltage engineering and testing (IEE Power and
energy series 32) , BV AT LA TLE (F—a4t), Hf%
By GRULERRFHWR) |, R#E) L—Y A7 L T15%
(F—att) , 8T —2L4 v F 7T F—2aft) | BR
THEEF Y F EEBY AT A (HTIHR T

B FTR
Advanced Electrical Materials

1 B=¥ER - B Ot w286

2 BN
PRI, REEEOIRME T 8T - B
(2B BB ERCE MR oLy bo=s 2t
REHRLVEIME 2 E ORI N TS, T, ©
AN F—FECGFRER RO 720, BRI % Bk L7
D EEAN > TE 2 AF T, BAMELEERAR, £
(IR 2 0D o TE 7S, Bt AR % & 7 F):
FZECDIEEARE > T bo TIBMEHIBIS 2 288
k& T ORIFNLE LB RN 5 & & B2, MREH
7 EOFZEE LT, MRIA < FRAMENIBE 5 Mk T
WHLZ L BNET B,

3 EETE

1. ZAVF—-E&H
Kb ithESE OB
) a v Rk
) 3 VSRR & R
R Bt & B RE AR R
o FIE Rt & o
RO RRE
> MEOBE
St
71— K R
. PR
VFr hA k@
BR_EREX v/ 3Ty
R bhROEEL
GiEE L COKRES

© 00 NS U AW N

el el o
SIS

4 FHETE
AL A ML D BATIEHETT 5o

5 BELOIZER
7TFA ML BIEEBE MR AT 5.

6 IEENEE (T8 - ') DiEn
ZOBESY A4 PIVICEET DHEHIOWTRRTE
K Z &,
KR DOIFFEI BV TR 2 E 5 72 Z L1225V T, 200
~250 FCER B L TIN5 2 &,

7 BRE-SEE

1. MRS BULLETIN, Vol32, MARCH 2007, KEithd
R L

2. Luque Hegedus (Editors): Handbook of Photovoltaic
Science and Engineering (Wiley) 543.7/L-11.

3. KRajeshwar, R. McConnell, S. Licht (Editors): Solar
Hydrogen Generation (Springer) 543.7/R-1

4. VF LA  EM URTLIEH R SR EE)
5721/H-1

—-174-



TRIVF—T 458
Energy Conversion and Plasma Physics
1 eSS - By =2l fmh 28
2 BW
L—W—%3 Lwd & T 5727 T AV F—FEEA 5
BN, TARVF=ZEWE 572 T b A
TWh, K TIE, BIZER LA F—H SEET v
F— (D7) ~OLEREAT ) HEAERIEH L, AV F—
EROISHB &N T 5o
F7:. CORBIITHIEERIE D720, JKFETHEM 5
ICOWTHRZRD L Z L HINE T 5.

3 EEEE

I VA ==S
AR I HAE 2
AR IHAE 3
TR IFHERE 4
TR IZFHHE S
75 A< L5
T A THHERE2
7T A THHRES
7T A T R4
7T A THHREDS
A 1
EEHEAE 2
B3
BRI 4
BEIEAED

© 0 NS Ok WD

i e e
O W= O

4 S
BRI & ML K — b P & R4 LRI e

5 BEELoI=E=EE
FRIZAE L o

6 EEENEE (78 - ') DiER
WA EL EE AT L CGERNEOIRZ DT
BLo FRBOFEFNEIZONTRR T LERICHD
Al

7 BRE - -EE
HRMEI R L
(1) J. D. Anderson: Modern Compressible Flow.
(McGraw-Hill)
(2) F. F. Chen: Introduction to Plasma Physics and
Controlled Fusion. (PLENUM)
(3) AW B&IHEET v AR CRERFEHIS)

AT THHA (B

BB/ i A

Advanced Power Control
1 1EESHER - B R BEE 2HM

2 BM
BRI AN F— T AT LAOBEMERCLE# A Z L2 5 T
T, HliA OREEANI R PR W L o T b, JT4E
DEITY AT LB AHEERIGH, /XU —TL 2 b
=7 AIBHRRHERIZ BT D HEC DV TR
e AL, HREED D,

3 EEETE

1. BRI AILF— L
BT AT b & BETERRD RS
Sz b
HIEER RIS 2 & 2 HI R
V3 al—Y g VRO
v Ial—¥a VR OFER
B THAEERTET & N HEAT
TSR BT B HEEAT (1)
EIEEIZ B L HE (2)
FACTS ¥EZHZ BT B HliHAf
S EOE IR ONEE
ST RIRNZ 31T B il
SEESLY Y- ay (1)
ETLYrT—=var (2)
ERs)

© 0 N OOk W

el R el e

4 Sl
AL R — M B L UFERNEIZ L - TEHS %0

5 EELOISFEER
FEZBWTC, WY AT AL, KT AT A LH
EOBFHRH 2 BIEL T T EDEE L,

6 RNFEE (FE - EB OER
TREELFOMEHFICOVWTTFEB L EE 217 &
Eo ERERN T 5% ERTHHLZAT 1 bl
BEATS 2O TEHBIEHT 5 2 Lo MRNEICHET 5
HEE525DTLR-MIFEDHLT L,

7 BRE-=EE

BoRkEE - Bt A AT

BEE

1 FRIER - SALB—ER : [ AV F—EZEIC BT A i
1, 234t (2005) 543/ M-8

2. MMHEE © [ERXETLY], EERREHE
(1999)

3. WNERGL - BB - BYasol - & Mol o [ER
WA 72 75 5 EMTP A, XS
(2001) 541.2/A4

-175-



HRE T TEEL (B)EMEH

BB TR

Dielectric Materials
1 IENEER - By N8 HEE 2HAL

2 BW
AT A F — RGO ESHER IO E IR AR
XA TCODDOYDFEEME T TH S HEEHEHIE
FRFPERCHREMEM AL & L CIRA WA TSGR TW A,
ARSI BN A B L, RS L L GRE
FAERHEIRRF I 2 & OSBRI RIHOMR 2 B E 2. 215
DM ER I FG 2 EORYFEAE BIIC L CllFeR1T) o

3 EEETE

(1) FHEELFOLA

(2) FHEAIEDER

(3) “REIHE GEEZS. FHER)
(4) AR CARFEAEOIGH
(5) AEFOESURE

(6) HEME GUh) O
(7) “HEE (EF) Offixmis
(8) “HEME () oifixmis
(9) HEIZ & o TAT 2L LAt
(10) HEREMEAE:

(1) A - AR

(12)  F/ EEMSE

(13)  BERFIERFAM /5

(14) FEERBR T2 B B
(15) BTN RREE

4 FETE
HIFSIRIR & WL K — b P & &4 LRI o

5 BEELoF==EE
FNIBWT, BRE Y. BERETMEZ S0/
BIEHZEIBEL TA I EDTEE Ly,

6 ERNFE (T8 &8 OfExR
RRIOIZHFFOTE & LT, RALEMAREOER %
HRTHL T &,

7 BRE-5EE
QL FIE | BEEREICHE L 72 F 7Y b 2EAT %o
| P
SRR HERHSGR (EXAFR)
AT - AR AT A A GRILHR)
A (BRJEAE)

BTV AT LRFENH

Advanced Electronic System Design
1 EEHER - B P BA 28T

2 B
AR—F7+ . F 7Ly b PCIEHRERE L EVWANS
LR THIRDTERREL - BRI L Tn5, HffEE I, &
HETOREBERID L L0, EFBROV AT L5255 TS
BT 2 2 I TR SIS T A RE NS ER S, 20
7212t ETHIROBFER Y A T ABSIZB W TEARY
TRBRZEOFEAI R BT L, FERRIEB T B SEEADRALLZ D
WIS NED B b o 7 I TRERTIL, BT
& VAT ARBIIBOYTUERN- YT, VT b
T BREE L IOV CER L VEFRERE - VAT A
FAZENOIE 52 %0

3 ESETE
DAvrayryary
2) EHEREIFEOILK
3) N— K x 7RSO
4) CPULEITINA ADFRES L 0%z
5) YATFALLS I{b& s
6) V7 My 7RSO
I ANENE L AR
8) V7 by =Tk EY 2 — Vs
9) V7 by TEETE
10) SWEEHET A b
11) Ry &Rz
12) 7u¥x s NER
13) PMB O K D%
14) 7y = b CEEEE
15) F&o

4 FHiSEE
LAR—=1b - /NT AN - &7 EORERITED T, B
FE - WS E A RA T EHTT B

5 BELOIESHE
FHIZBWT, BAEFRFHE O—Fv27, V7
T IT) OFERA IR TB I, I, TRy
TRV AT LDHEFREBIEL THD ZEDEE LV,

6 FEERNFE (T8 -85 OfER
HRVNT A D EAT) OT, HIEHZSEONEIZOWTHEE
ZLTBLZE

7 BRE - -5EE
BREHBRE LRV UTOENESE L T5,
1) FYHARY AT 2T AHE T _XTy FEITEEE R
FTEAWE MARALRY AT LABFEO2ODI R
T Rl (BRI
2) B - Bind—3F vt Ty Y= 7Y
YIOBEL, 2 @ikt

-176 -



ST FR

Quantum Condensed Matter

1 eSS - BAEg  FH EE 2 HA

2 BW
LG BRI L VIR 2 T2 (T3R5
PRFIZRE ST, A DEFIZ ST L 2 A TOEEWIG
HIDEHFER 21 T & T Ao ZFOREEN 2B HIL. B -
BIAEEB L UBREMEICB AHEHN=— X7y F
L7200 ThDH, R Cld, BEHRIC BT 558D
YWERB X ORI OBIRZ L TABOBEZEIZON
TOHREROLZ L2 HINE T 5,

3 EEETE
(1) TARVF—ME TR TOT L F—HEOB
it

(2) HBIEEORER
(3) MfmEOFRR (= F—iHk,
7. B TN R)

CZGEA Y N —

(4) BEEOLLA ERBE) (1)
(5) BED LA FERME) (2)
(6) SAER LY nE s

(7) SEAEImEELZA MgB2

(8) ERFHLWE

(9) AEHBREGg

10) RFEARIBIREMA

(1) FHBmEk

(12) BCS HFB(mEDRSA

(13) ZHEBEEOWFEMIZOWT
(14) EITFHBmE

(15 Fio (B

4 S
WIS - LA bR A L TR

5 BELDISHEER
BT FRER I B 2 R A LT n LB
fEDSRE Do b, BEEIPREL LTI, MR L %,

6 BENEE (FE - 'Y DiEn
HEIABT 5% — v e —F5i Lo ECHIET A 2 &,

7 BRE-2EE
PRE Lo
&
RIS N7y 7 RN, POt GIaEE)
RESFIEERA S - RS
[B{REDE | — BEEZEDORHIE & £ DFFK —

BAAT THULC (BYHFTRH

SHEARES A 5 LR

Advanced Computational Intelligence and Systems
1 E5HER - By AR T— 28

2 BW
IV ¥ 2 — ¥ OFEERERT AR A0 L7 HIREY AT 412
Mo DEEE LT BIRE Y T ANV, S—F 14 7 VT4
VF, =V aTESEE S T v adk, SRR, V7 rarEa—
FAUT(T7I4, Za—FNVhy NT—7, BIEHTLITY X
L) D My 7 ERY) B, FN0 OWNEZ GO
L2555

3 EEEEE
AT A &2 ANCTERRENEO K & 00 AT RO
HIC L ) NEANOHRE RO Do TDOEEBEIZL D THT T IV
TEERITO, FEERN AR E XN % FIINT b, oo
FEE T, O E Ll L i 5 2 & T A
O A GO D LI, FRESROFHREE DD o

Bl EAKTA T A

200 SRR TR

E3ME TV EHERMEOERL
F4R~5 HEEDOTINT) XL

6 E~7E  SEHEEG

B8 FEREAYGHE

B9~ 1 2 WEICLrTUrT Iy rgEk
1 3M~1 5 X555
#16E g R

4 FHETE
HIRIZLAR— PR, S 612, HERDILE |« BHEAT 5 /R
BOWE & Z#a L CRHIEY %,

5 EELOFEHER
MR & USGETEE, BERTL, o A7 T8, BliiRosit
% EOHE R0 TWD T EHDHEE L,

6 =R (FE - EH) iR
(1) #EEGHB & O
SRR L ORI FO T WL $ 50T, RN,
DNPL, WERZRL, WEERAT . ST SHEE, FEsomunrtk,
FHEFIV, BETHHENZ: SISOV TOHEREZBE L THBL 2 L,
(2) BEAH OMRES
BAEMATER. ¥ AT A L5, Bilimoi b & DMk Fo T
WA ENET LVOT, INHEHE - 0 EFE LT, AN
AR BT TB LT e,
Q) 7u s T AR
E7 U T T OFFEEAT) DT, FIULERFSER
Eatiz, 7U7 T I VIO EHL TB LT 8, BRI
&, /= MXY 3 VORI LAD 3 T LIZTC, CHil
DOBAFEEEE, OpenCV WAL S A 7°51), 775 74> — ) (6]
2% gnuplot) 7 EEEMELC, FRBICMZ AREEICLTBL 2
Lo F7o, ENSEMEICA ) D LTBL 2 &,
(4) SCrkaRAs
AT 2 RO A HICHE L TR &, SRy
OWFFET —~ LTV xR~ 1 O BT o N5 &
ICLTHL & L, 4~ 6 HIEEFEOREBETERTL DI,
1 O EREEDL OSSR SO E L,
(65) IFEB X VR
YREOT L E RS A BB YE
%’) /CB < : &o
6) FL¥rr—ar
PowerPoint 07 L¥ v 57— 3 » ER L TRET DT,
FIUIE R AF Ve I TBL 2k,

7 #RiE-sEE
BELED B B A EEEAT B

. WL OTHES %

-177-



BRATTHHY (B)HFIRH

S iz e RS

Advanced Nonlinear Analysis
1 EBEHER - B vk AW 28I
2 BW

ML D 1 DD T —< TH S AF M = L,

B ORERN LSS S BOFEEE TR L) #
FerME LT, BRI BERNREZ HeEsn, 72
EERFOMBELE L TERfLL. S 5IZF N2 MR hro
KREMNEET L 7O AR LW EEZ T\,

3 EEEtE

) BAREL - B
B - 5
HERHIE & v 2
SEMmTE

8) AEprizEHl

11) By EEEOSH
15) PB9#Ed H5E

(1
(2)
(3)
(4)
(5-
(9 -
(12—
SHEYTA

AR LAR— b BEEAOR) MAE A A I RS
%o

5 BELOISHR
FRARR IR CLZE L L nds,
B &) TFFLTHRA TR LV,

H O % o> TEZ

6 ENFE (FE-ER OER
B L 22t e—o— D 2 RSB S 5 2 L &
DN T EEE L2 L,

7 #RE-2EE
FREIEH L 2o

BEESIEER

Advanced Acoustical Signal Processing

1 EEHER - BAEL KN Ot 28T
2 BM

HFEIL 7 MO AVATLAEDREDY B 2 BE,
BN AAES B S48 TR0 5 DFRE TN S, BF
LEERE T 5 2 EDWEART R & 7 B o AfFR Tl
BEYE 5 O ORI LB 50 HH R A EEME L
Feffi B4 L S omseshim 4 BiE S 2 720 0OiRE ) 1%
#EHLRBWET B,

3 EETE
1) B850 0 OFFEnL (RHaRsLE)

2) HWEMSEH O O (R

3) HEETH, O O N (ZemaEEu)

4) FEEFOOOMSRE (FRwEELE)

5) BEMEHOOOMERE (RIS

6) BEMSHOOOMEE: (ZEMHBL)

7) HEAEF OO (FRTHIEILER)

8) HEMEB DO RE (RIS L)

9) HEMEEO/OOFRENRS: (ZEMTEBLE)
10) FrREsuC B 5B EE
11) FEWEGES B 55
12) ZERtEsuC B 5B EE
1 3) H—J‘Fﬂ Eﬂz Zkobj'é?f’/LuTB %ﬁgﬁ{n%ﬂ@

1 4) JEESEISIC BV DTS EYE 5L
15) ZefHEBI BT D REH T EAS 5L
4 FHEEE
FUEL R— N F BRI L o T BREE,
% FHEY %o

gL E

5 BEELDFEE=EE
FNZBWT, BRI ERH 285 L T 2 et
ZFE L

6 EENEE (78 - 50 DiER
FNCFHE SN TV D F— T — RIZOWTHESRTISH,
BRI L L,

7 FRE - -SEE

1) P. Loizou, Speech Enhancement: Theory and
Practice, CRC Press, 2007.
J. Benesty, S. Makino, and J. Chen, Speech
Enhancement, Springer, 2010.
M. Brandstein and D. Ward, Microphone Arrays:
Signal Processing Techniques and Applications,
Springer, 2010.

2)

3)

-178 -



AT THHA (B

VI RIVEA—FT 4V T%5R ERIES U
Soft Computing Advanced Image Processing
1 IENEER - By W JEE 2HAL 1 EEHER - B ik g 28T
2 BW 2 BW
V7 harv¥a—54 7%, AMOTHRR AL EF WO —FH LT CH L mGFELE, /30 &7 — V58
A Va—F TEHET LI 20N LTRSS SNz Fh e NA T A N Y 7 AFREE - N THIREGH. EikTTE S
MARTH 5. R#EFTIE, TOHFETH L 7 7 1 B, QRS D58 Clh b, BEL DT NT) XN
Za—IN% vy bT—7, EUEIRICOWTIBREL, & RSN TV 5, RiFEaid. ICHNZHELS, oo
BCX2HEN%EE). TIITY ZLIOWTEET B, T2, RFrOMZEN%
179 282k, AfmE (QOL) [ RICEBKT & 5Hf58
3 EEEtE T =Y DRERFITTEAHNIEE
(YA ayrar
(2) VAT HEETFIL 3 EEETE
(3) BILET N & IFGHET L (1) TEfROFEHR
(4) ZAIZWHTIT AT 4 (2) EFAFEERIERESL
(5) 77V 1 B (1) (3) WROEH
(6) 77T 1B (2) (4) EEROMEHRIRPZU N AA L b
(7) Za—S Wty FT—2 (1) (5) EHROEPAI T LIS
(8) =a2—F VA vy bT—% (2) (6) WHROLEFHERERANT & ISH
(9) HALRIEHEE (1) (7) NAFA MY 7 A3
10) #ALREHE (2) (8) BFBENLEATH I FFT4
Al V7 bar¥a—54 v ZIsHgE (1) (9) MU
A2) V7 bary¥a—54 v 75 (2) 10)~(15) LR— b, Z—TEwE, WilsT)
13)
14) V7 bar¥a—51 v 7I5HEE (4) 4 FHEEE
(15) F&o AHEL AR — N E 75 L o TREIE S %,
4 FHEE 5 EELroFEEE
HARRERA0%) & FE L R — M (60%) % #a4 L TR %o FINCBWTETWEL, 70753 v riiEdEkTs
60 TP LG LT 5, HIEF Ly,
5 BEELOFEEE 6 EEREE (T8 -85 DiER
TurIIVIEREMDY, TVIY A LRy T BREOLEFANI IR B S AR T A 2 L
Ca— |\ IFEETLRIEE LTSI ENEF L. £ 58 IR E O#FK T TICET A — VI TIRET S
7o, WA, WHEHEOERMRHAE L ThDL I EH NP
PFE L,
7 BRE-sEE
6 BENEE (FE -85 DiER RN - Rkl Bl
HHRCTHH LT 77V T) A b % stk e ZEE | ERPIHNT 5,

L. EF—FTOYIab—2ariice. 72, i
FHOR L3 EIZ DWW, LR— 2R LIRT 2
NP2

7 BRE- 228

rrEI R L.
ZHEL, HERHEERNT 5.

-179-



HRE T TEEL (B)EMEH

T4 I IVEEY AT LA

Digital Circuit Systems
1 EXHER - By Lk % 28

2 By
BIREHIT A VY VAR L > CEESN- 7Oty
TR, KO, BN BAE RIS L2
AT HE LT ENS. 0L BAHEET 1 V5 )Vl
B AT L ORERGERCRIERR ik m e, EEs Lo
WSS D, ERNR T4 U8 VIRIEORESEE Y 7
ML T EOBHEEE L, ERORETEDD.

(I)~(NFEFETH Y, (5) 0PI TRTIEETH S,

(1) f>rbrugrav

(2) BT CATLF U F v T) OHAfE

(3) /NHBAL - EERELE BB L7271 ¥ 4 VIR DRE
EIRES

4) T4 T Y IVEBOENW R

5 —8) EHW LT 1 V7 VGO EFEE

9-10) V7 b =7 L OWHFEE

12) EEAUC S DN— 7 = 7R D HeAE

13-14) BAARIC L 271 ¥ % VEIEROBSEEE

15) F&o

4 FHEITE
FETRIE L7271 V7 VAR AT L OBEHER & 4
AT AT LAR— MK o il 5.

5 FEELOFE=E
FERNRT 1 27 Vg ERI L ERNETH 572
O, R LT HFEIU T ORIz L Tnwb T L.
1) 71 Ty vhlggoBEHSEH CAD v —) (Xilinx t£0
Vivado) & 14522 785, (2) FPGA &— F (Digilent
o ZYBO) 2MEZ 5. (3 T4 ¥ IVEEE GREEIE)
FERE & ORI R R T A T CHER L T b,

6 IEEENEE (T8 -85 DiER
Moodle FIZER%T v 7$5DT, Fhe b .
AFHFCTHAHT S CAD v —)b (Xilinx #£0> Vivado) (3
BTy u—NT&5. BHO/SYIVIA VA M=)
LTWOTHERTELEEAMEEL T2 L.

7 BRE-sEE
Moodle LIZ&ER%E T v 75 5.

ABERET 7 (1 RIS

Semiconductor thin-film devices
1 BEEEER -8By bR 2HAM

2 B®

NSEREE T TN AT D EM R SOV CHEE T A
Z & BRUEEREREF TN A BRI
WCHET L R HIE T 5, BUED P RE T 7731
ADEFTHAH MOSFET (Metal-Oxide-Semiconductor
Field-Effect-Transistor) (2B Cid, —MIZEKmER (&
89 01 um) DADPEREEIIHFG LT b, 207D,
IR AR A BT 7N AL, i - R
BIHEIEN TS, AEERTIE, 845 S YE. PN
A 5190 SSMOSFET 734 ZBEEHL, 35 X 08 SOI
IRBNEOTEE TE M T 5,

3 #EENB

1) i CHEfK - 7734 )

2) THEELR - PN 4/ T A b

3) MOS (&E--80k) F x> %

4) MOSFET (BAEFENT VIV AY) /INFA T

5) MRFEFEHIZNR D (59 HhEHd)

6) WEETERIZRT (EEE 1 4 AEARH /T A
k

MR ENOEIL (B BRI

TR

M MOSFET 754 ABFE T (Saa@hlee)

HE MOSFET 7751 ASEET (EWHEEIE) /1
FA b

1) Er2eZ R SOL 7754 AU

2 SEAZeZ T SOI 7734 AREE//INF A b

3) MR (5°HH) MOSFET

4) JBERSTITINA A/NT AT

)

4 FHETE
BB (3040 WS (3040, A7 2L (5
X BT, LoK— R (50 2E) 12 R 5o

5 EELOIEHER
AHFICBCTU, PEEE T T3 ADKFE (PEfE
TEEE) RHEL TBIENET L,

6 EEREE (T8 -85 DiER
BEBORBIIERT B F— 7 — FIZOWTRAD#RE
FTITIRD 2 &, F7o, IR cEE e LT

7SRO D—2 % —5 3 A5

7 BRE-sEE
1. Silicon-on-Insulator Technology: Materials to VLSI,
3rd ed. (Springer)
2. Electrical Characterization of Silicon-On- Insulator
Materials and Devices (Kluwer Academic Publisher)

3. SOLfEETRE (RSN

-180-



a2 —a vl

Communication Skills for Engineer I

1

2

3

4

5

6

2

BEER - B Tk BA 1H
=[]

FERCWIZERTIEN D HIEIIRKD S LA BES L1320 TR
FHORVERTERLE N T4 LIZREEFEETH 5,
AEH T, ETROONETI 2= —2 3 VEES.
TV MAT AL, V=F Ty TR EITDOWTH
L, HEICL > TEESED, T2 HOHIDOAF )L
LAVOHHR, ifger —~DF Lo, &SI FRs
ATH 2 LIk o T, FHEAGDHTOBRAERL., B
BAFNZEEESIELZENTELEHIIRDLTEHIET.
ZORER. s & U THEARAT) BICLE L Shbimil
HIEBES, 50T, BHRE 17 & OEERN R 2 1514
HEEHIHHBETRET 57200) =52 v TR L.
FHETHOLER > TUERTEL L) BRI EBRT S
EERENET S,

ST

WNBTD T I — THEATOFRB AR L, HOOH
(RkERTE T, o ZHLECHI. EigsiEC
AT BIEBRATCHN) % E21TH. E-EATOEER
TN—TNTDTF A AT v ¥ a3 v #HEBOME IV E
L. BENomEEX L, 72, FEBRIZEERSED S 5 HPY
REVIEIIG U TR L, #ReEEICL highom Lz
X%,

(HYArrayrvay (A3a=r—rarimeld)
(2) KREFTET OIS L Y

(3) o ZHELHT B LY

(4) BABsREACHHB L Y

(5) ZEWLH TS L ONEH

(6) ZV—T5E (1)

(7) ZV—T& (2)

(8) ZIv—T75#% (3)

FHEAE

HE LAR— M, 7 V— TIEE~ORU) FARN, FE3RB
L OVEEISEOWEZRA L CRHIiT 5,

BELDFEEHIA
BERNEE (P8 - 88 DR

B TR R TAREICOWT, LR — M 2R LRI
THI L,

#RE -85S

27 Lo

—181—-

AT THHA (B

&= —a vl

Communication Skills for Engineer II

BEMER - B Pk BA 1HEE

2 BN

SECTFERTNCEND A BRSO SN FE LA, FE
FHORWEBTER LS N2 T4 LITREEETH 5,
ARHTIE, ¥ TROONLTI 22— 3 VHES.
TR NATVAY N, V=FT v TR EZDOWTH
fRL, HBIZL > TEE ST D, T2 HOHFDOAF )L
LAVOIR, ifger —~DF L, S SIS
ATH 2 LIk o T, FHEAGDVEGOBIREAEL., B
SAFNVENEZIELIENTELIHNRLIEHIET,
ZORER, FiffeE & U AT BB L SN b
BIEBET], 5T, BHEES ) 7 & O EBRN R iR R 1515
BEE LI AR 7200 — 8Ty TREER L,
FEHETHLE L > TERTEL L) B AMEBFR TS
EERANET 5,

3 ZEEtE

PNBTOTIV— TR TOFEZAERE L, 70
7 MEE (7T —~0F L), HOOWHFE, SEHE
WEE e EOMER T ) o T 72NV —THNTDT 4 A
T a YEHEOUFIECERL, B0 2K 5b,
7o, EBCRZERERO & 5 B PIR & EHIIR TR L.
HFEREFICL VoM EE M %,

(1) 7avyc7 AT A EIZ
(2) 70y NEEOERB L ONEE
(3) HOSHTHRFEOMERR & ONEE
(4) BHEMEREEOIE L OV
(5) ZV—THtE (1)

(6) ZV—TEH (2)
(7) 7 V—T&E# (3)
(8) FLw

HE LAR— b, 7V — FIHE~OR) fHAR., 5B

L EBINEONE A L THHIT %,

5 EELDISEE

6 FEHNFE (FEB-ED) DfER

R THHORTIEIZDOWT, LAR— M 2ER LIt
THIE,

7 BHE 2EZ

B2 7e Lo



HRE T TEEL (B)EMEH

B LRIF—T5m 1
Electric Energy Engineering I
1 ENEER - B fHEHE 2H4f
2 BW
BRI AN =L, I, BRSO IS £
THEROBABZ T, Bl RILD) 2 RAETWS, b
OFHT = BET 5121, ST TOEEM BN Z 5
HRLIHEVATT R TH L, 2T ENOMEZEFUNGE
L7- HARNGEMIC X 2 4+ 2=\ AR - S5m0,
EEAAFEIRAYI A - R 21T BT onisesEsk - 7
N—TT4 ANy ari2FEETsI L TERLANF—
SR, Tl BRSO TS £ THEROME A B 2
T BBREDSY # HETW5b, IS0 BB 5
121d, HEOP TOEEER LT 2 B3k L /- HE AT
RTHbo 2T, ENOMEFEFINGE L 72 HA NGRS
LA L ZNAA DR - FEae. PRI A
] - 8 21T ) BTEEAOMEE - 7 V—TT7 1 A H
varverETHI LT HEICHZE ZOELOFRRG
BT BB LE TR ERT 52 EPREHOHKT
H5bo

3 EEEE
A NG & 24 2 =N AT oskge o e L, 363k
BIERE LR T B T, DRI A - JEE
AT BATEEROMERE - INV—TF1 AT v al %k

FEitid %o

4 FHiEiE
OF 2= 2% T [1ENCD & 2 T3~ |2 ]
@fmEEHwS  [2HMoERER. 4= AFEE]T
D40 (83~) |ZH,]
AR (163~) HEL., #RBLUHMATOYE
BEUSEORI, HEBOERE R EEHE LTI 5,

5 BELoFE=EE
F L =N ] RABEEERENOHFIZOWTIEE
BEETICH#EL TBL I L,

6 ENFE (FE-EE OER
THEHEOEIEN, F A=A T RO
fii, ETERATRmE OFHHER 2 HEIT) 2 Lo

7 BHE £EZ
el L72b DI Lo

B IRILF—IEER I

Electric Energy Engineering II

1 EEHER - B A 2Hf

2 BM

BRI AN F =L, SRl BRI O IS HE £

THEROPEZ R T, BHRIAD) # HETna, Thb
OFM BT 51213, HEOF COEERPLEN L &
HRLTZHEVATIRTH L, £ Ty WYIOREZETINEHE
L 720 EGERTINC & 5 4 2 = N2 - Fmase.
EREEFECOMTEERE - SimSie FEfiT 5 2 LT, fa
2728 2D H b OFRGE BT 215215 TE 22K
T5HIENEREOBNTH 5,

3 EEtE

FHEIGERC X B4 2 = 2ATER O (F 5 =325
I ICHE L., BRI LT 5. T, B
SERICHEE L, BIPERE - fmse £y %,

4 FHEE
OF L= AFHEHKT [1ENZD & 2 a5 ]
QERESFRIE  [EELIBNCOE, A= ZGH#FRT O

4l (8 ) (%]

AEF8I (1 6 3~) I L. i3 COEESE DRI
B L OEBREH#SEE T COMREIRT. FCOEE. F5&
TORFHEEOTRE R i a LR 5.

5 BIELoI==EE
I AN AR TR ERRSHEAOHF IOV T E# B
EFICRR L TBL 2k,

6 ERNFE (FE '3 OfExR
TREEBEOWF I, A= NAFERT RO wOHF
HIES, ERRAREEER - RO 2 W EHAT) 2 Lo

7 BHE -£EF
B L 72 b DITHFFIC Lo

—-182—-



BT I |
Advanced Electrical and Electronic Engineering I

1 EEEES - By  #HAR 1EM

2 B
FHDH SO & FNETOFRE AT 5 2 L2k
D\ BIERERO E L 05, FEROFTFEFIZOWTHEDS
BEL 2, INOLOAXVOYUBELXRLZ Ex HIYE T
%o

3 EETE

FNTH DN A IELITEI RS 2 hRIFERSE 217 720,

LU o FeAf 2 SRR %0 FIZEREROIY £ Lo
SIREFEEN F TO—E O E . HEOBE eV ER
T 5,
(1) WigeTr—~nF &

(2) 7T7A NI 27 bOVEK
(3) FLEryF—a V&R
(4) FEERFRGOVERL

(5) FEFHE DFEN

(6) FE£B L PHBLEDOENE
(7) HEFOER

4SS
5 E TOMMIR, 6% X OTURIEEOWIL, Hls
HOTHIE: LA LTI 5o

5 BELOIZER
FEROWE LRI OWTIIEHE L T Icli#g L Tk
R

6 EENEE (FE-1ED DiEn
BEH B ORI, TTA T 7 hotkf., 71L+¥
T = a VEROVE., EREROMERK. FE56HE %
,E_'TT/) — o

7 BHE - -£EE
el L 72 H DITFHT 2 Lo

8 BHRAN - FEE

FRHZROE L 72\

AT THHA (B

EREFLERL
Advanced Electrical and Electronic Engineering II

1 E¥ES - B SHAE 1H{

2 BW
FHENENFRETORKERERT L2 21280, %t
RO F LT, FCHERHERDOHFEEIZOWTHED
LigEEST, TNOLDAFILOWELHLZ L2 HIYE
35,

3 ESETE
EINFAEETOIEEFT) 720, LT Ostiedi % 2B
KBRS %0 WIFERROMY F & o HLIEESER T TH—
HOFNE, BEOMEIEEET 5,
(1) BIgERDFE Lo

(2) FEERFROBIRE & OFEFRAIAL

(3) T7A NI 7~k

(4) FASCOVERL

(5) FLE¥rF— a VBRI

(6) HFERROVER,

(7) FEFHRE DFE Nt

(8) F&KB L WHEHLE DENE

(9) HEHOMER

4 FHEEE
HERF CORHIRDL O, FRTOREB L
OVHEEHISE DRI, HiEEOEME R &2 a L CEHIIT
b

5 BELOIEFR
FRBRONE LRI OWCIEH B L Tk L
THL T,

6 EENEE (FE-ED) DR
SEH B ORI, TT AT 7 FOfEk. L
V= a VEROMERE. BREROMER. S % #

7 BHE -£EZ
el L7 DRI Lo

8 Rkl - IE%E
FEBROFEDYTOEE BIBL CGEEITHONS DT,
FRIZERE L2\

-183 -



BRATTHHY (B)HFIRH

EREFLRERL. V
Advanced Electrical and Electronic Engineering 1I,IV
1 e - B  #HE &K 1HEA
2 BW
FEDPEBRSRSFCONERRC L 2R EZ e RERT 52 L
IZE D, WIPERERD £ LD, FsCHEREEDOHFEEIC
DWTEHENSIBEZ 2T, INLDAXFVOUEERIKS
CERHENET S, FNERRICLSII A~V gy
HEIOM E%2 X%,

3 EETE
ERSEH#ETOINERRIC L 55852217 720, LT ok
e 2 FERZARERS % o WIIEREROILY) X & O b
PEpE CO—HEDFN % . BEOIFINENFEET S,
FEFEMEUZ LY R2HM I TS 2 EHTTE 5o
(1) BIFEERDF L

)
)
) PSS ONERL

) LT VLB T— 3 VEROMEK
) BRI & B HEFRIERROVER

) FEFHE OFEN

) 383% - HEHSE OFENE

)

R T TORENFIRDL, Tl OTEHE, FRTOFREL L
OHEBHSE DRI, M HOTE R &2 #E L CRHIs

5 FEELoF==Ea
Il & IVIZE 2 25 BV CORBIET, FEFEEDOW
HEFFIZOWTIIEHB L Tk L T 2 &,

6 IEENEE (T8 - 15D DiER
IBEHE ORI, T7A T2 ofik, 7LE
Y= a VEROME. BERIEROER. S0 %

Pl > >

HATH Z &,

7 BHE - -SEE
Hsd L 72 b DIFHFEZZ: Lo

8 FHEN - IFEE
FEROFEEDOYGTOIRE HIB L GEEITONL DT,
FRIZERE L7V

Atk 4 =35

RS

Practical experience in companies or organizations
ANERERE R 2B E T

Al 233

%ﬂ/ﬁﬁa

Lectures arranged by external organizations

HHTHER K2 B E T

1 B8

B OB CEBEO SR COHENE
DEIBDBDTHEDEH>THL I EIFREEETT,
VLAE 4 2 3R I B I CREA B DS iric B L
A 25—y TRNFIHBEEED TN NS X912
mNF Lz, BmIcSmT s L 2@t d,

2 BftDEY
[FANEE ] (TR e LS - 8 % 1 G
MR L7258 1 2525 5D TY,
[FHV IR I TR RN SEE 70 &% 30 REIAREEATH 2 &
&) 1A 250D TY,
FNEN, K 2HMFTELZEDHFRTE T,

3 sPifis
R, S0 AU & DR PR2ED LK — [ 4%
BELT T

4 FEHR
BREORNPBRL £TOTHFHIZH /2o TUIBRINT
PRI RPFREHCE & & CHHRRL T 7280 HHETHBE OBl
FHEFH AT T T OT, JBIERH OB S ThulabE
THNREBE D2 AN ERRREREL AT - T L 720

—184 -



JLEvr—v3av

Practical Exercise of Presentation
1 ESEER - B S%E 2HM
2 By

AR EIIHASN T T 75 AOFEDERS S, R8T
DO FR AR T 22 L 1I2X D, IR ED T L oF.

A OSCHEER T IBHRER O T EF IOV TH AP LI 2 21T,

INODAFNVOYUERMLZ L2 HIE T %,

3 EEEtE
ESEE. FRECTOOERREE L TN FE ToOHEM T 5
BUZARERS 5 0 FIZERCROID F &0, FEFRERODER,
BEHRAI, 7T AT 7 DRFRELR EOEROR,
BREfERL T LY T —3 9 VEROEEE., KT E
TO—HOFN T HUHBOWFIHEWEET 5,

4 SHSA
$ERE COUMIRIL &2 CORES &L VHEIEEON
A LR 2o

5 EgLroI==EE
HMAENTOT T AOFEDARDZHETELRETHY,
BOTEEDINGY & IOV T FHHUEE & T i
LTHELZE,

6 IEENEE (FYE-1ED) DiEn
IBEH B L BRI LAV O T RERIT) FE0ER,
MENBEDITE ALY, T7A 527 bofE,. LB
T—3 a VEROER. BEREFROVER. FEFEE % #E
192,

7 BHE -£EF
el L 720 DIEFFIZ % Lo

8 Fall - IEE
FEROFEDYETOREFER BHIE L CHEITHONLL DT,
FRIZERE L2\,

AT THHA (B

YSRIRARIAZ | ~II

Special Research for Application I~1I

1 1ESMER - B KHE  F2HM

2 BM

REFEIMEANT T 75 LA OFEDHIT L TV AR T

OMIGFE (29 KL—va RH) Thh ., fEAFE
DG TINFE CTITRER L C X 72350 - BI7ERINZ IR
LTHEEDT A ANy aryzit) Tzl -, 2R
HIERF A R, B CORMER IR L. MEFRL XS,
IS OREREZ 8 U C 1A E ORI I3 A e ) &
FEERE 2B L 2R HIET b,

3 EETE
e CORMGEIZIN > T, HEBEOBF 0, Sls
HY TR e L, ZIUHEDS W Tl #T S8
o FHH# TIZ472- T, WEHFORMDEHTIT 5
%o

4 FHEE
BUHDRFTITE £ > o

5 BEEroFEEE
HENTT T 5 LOFEORDZHTELRETHY .,
WZEIZ DWW CIIZERIA £ Tl EHHMUEE & e c ek L
THL{Z &,

6 ERNFE (FE - ED) OfExR
TR LB R LEVWOT, HEHE LT 1 A Dy
T a v LB R L, EHEIE, B LHEE
19 2EI2& ), WEOHEZMS Z L,

7 BHE -£EZ
el L 720 DIEFFIZ 7 Lo

8 Rkl - IEE
B L OFENTOHEMN L RREDRIBNEICTTON
HDT, FRZRE LR\,

-185-






METHER (GRIEEI—2) B8 - $BRHEE

(SEPIRIER WHHBOEEHEATER SN2 2 1 oo )
BN A DTN AL T IR D & IS b7 2 IR
N R Ly N Y AT

- J
e . N L - . o)
EFRE @S ORI & OERSSH I E 13D < FRAY 2 22 R DR E

H DT AN, EEFAEANOSIEHE, EE#HZOIFTHFEICLD .,

PRSP R A 2B L £,
- J

SRR
AL X 5 [
DR, VIR, 3
DI IIRIE £ 1T

BB

AR H 2B 2 CROBOICH - EE. S SIZIIRE T E
DRSO M & BT %o

B BR H DEEIC X

BRHIEE BFEHBEE2
Tk & Bty AR SR AL e 7 MM LS
RN e PRREATELE U R
A RE AL i T AL N

AR T4 5
)
S i
FE IR B LA

HER LT
R T RAE(L R
BB AL 1
A AL

XA F R

IS e I
BN TITbI S i
WOWIFEIZ#ED > T b
Whige s o, #iE 4 M
BT LI LIZL o TSR
DB EZIRTAHZ L% H
MEd 5,

E=35rg SIS 36]
T3ROS B AT
Y v AL EE R
HERRIE
(e AR B
Y/BE R eyt ey BRI

AR O
H5 DIT > T\ AR
OFEFHELTE LD &
BafEl L., FL, H
BINE XX T A, T
foTTLEYT—T 3
VHRESI EHEMSEO LD

EERRN A,

ISR s |

H o OWFe0 1 & 138
7 o 72578 O Aevn OB
eE T Lo, WAL
L. &XK¥$5, 21
LoT, WXL F
D, 5T LEY
T—TarviEhrE) 2
LERFIRET S,

PEHE

LT, #HELZITo>T\W 5,

HECEMTE DFEVWEREL O &)L T, B Ic L Tra—N v
HEP & MR D 2 F 2o, FLCEBERE Bt 2 L DO A OBRE Hig




METZER (WTUZ7IVIEI—-RX) 4E - FERKX

2= > )

(EFEHEGR ~7 ) 7T VOWER BB S e 2 L2k > T, LT 7 VOB EHD
EEBIT, RTUTNVOBEMERITEHEEZ TLDOOL VOTE L EEEMEME - EE2EFRT 5,
g

J

(EBME 0% HMOMESTHED S )« IR CTRERESAE B S & ) WA 0E,

ZEigE T b b, EREENOSMERIBEGNEL DL, 077 1 0 XENLESEHILS
be (79 A) LoOREBWTOZT L (ENRE) ZREBIICED TWh,

- J
FrIRIEEE
RTUPIIZENE FHRBEE - FHEE

BER: ~7 U7 (R EANHOXHE LR TH R IRBOBERELERTH 2| | BR @ SR IZB N T,
<7 ) TV ORERE R WO IR 2 B L. IR R SHICB VoY T ) T || || EEICEM T SRR (5
VORSE, BHRUCRALD TE 2 RFEDOFAEEH RS o Tabb, v 7 |9 Z2FEH - @HZ@EL THU,
U7 VORE MR USRI 25F - B, B~ T ) TVOWER O || || EEEEH O, ISR %

FEIE % B9 2 7200 DR SFMBAR R OHE SRR ICB 3 2 B iigE, T LT || [ BRSE 2,
TV T NVOBELRTHEEZDZ L DTELRFROFEELERS 572012,
<7 ) TOVIREE, AT R ORI TS 2 BEEEIT S o LIk
W, w7 ) T VOREE RS TRmERED O B el 2 TTO—H L7z
WERETAE R N =T & BRFBEDOFEDERZAT-> T HRIZHEY ¥,
FRHRHEE A HOEH~ 7 ) 7 VR A
C K R e s ~ 7 ) 7 VEE T R 2l g2

PRSI 358 JEE 25

FLHT LI 0 1) R A o

G AR AR A

I CUE LK

TLEyT—var

TR BT S5 AT S

BRBTPRL R 5 A

YT I v 7 AU R <) 7V LR ]
TR TS T T ST TR G T
PR AR R IEa U LR

THERDLERBE T TNOFORSYEEELE T A EEE RO L [PEREL] & 20X eiEEE &
WS H7200 [ 7t Afadft] (SRR IR H 2 BET 5o

BRFIREF BRFIREF BRRIREF
N T Y7 IV EEDAIE X T U7 L EERET ORI R T U7 TOEREEETOHGE

B, BEREVUYATILORIH

B#1. YT U7 ILOEEDH

B8 1. 7] - ERETOHE

BH2. YT U7 ILEEDHE

BH2. ¥ UZILOMEOH

B2, ¥ U7 ILOINT &SmO

Tk G~ ) 7

~ 7 ) 7OV T

<) T IV

~ T ) TIVE IR

~ 7 ) 7OV AT

~T )T IV AT NTLF

<7 ) 7 IVET)

~ 7 ) T VR T

XTY)TIVAN =T AT

<7 ) T IV UG E L

=5 U 7 VR

<7 ) 7 IVikatELY

EAATE 7 0 b A T A5 DA T4 2T )T NAT AN 32—
PERAI~ 7)) 7V 1L 2T ) TIVFHA v LE <7 ) T IVEIE LA
<7 ) 7 IVERALF &R ML ~ 7)) T IVIEE L

IANF—Z~ 7)) 7 IV

HEFEME~T7) 7V ILE

~7 ) T IVEREEF

~ 7 ) 7 VI

BeE~T ) TV ILE

FEARNDO T A F I v 7 A

~ 7 ) T OVPEEEA

AR B m bR

~ 7 ) 7V

~ 7 ) 7 IVYEEEB

53 v 7R

<7 ) 7 IV

Ty 47 LGS

~7 ) 7 VR SR

33

M
g

LD




B L8R
Advanced Organic Chemistry
1 BEHER - B RRESEE - RRFER 2HAT
2 BW
FEBTIE, BRI LT SRFIICIEATIE R S A
75, ST F S THRIARE BT 5 L & BT £ o
THREP L OFBITR o 2 KERL VoA
FALZEBSE O H % E 872D DOFERA 2 b Tl
B3 %, RICI3ETSHT 5,

3 EETE

) RO

) FEAHFEOBIY]

) TG

) BTOES G- 1

) BTOESHE- 2

) AL OREERE - 1
) ARILEYOREERE - 2
) ARESUSOEERE

) ARSI

) AEBIARRSUSOMEE— 1
1) EBARICOMH—2
12) fEBIARBIC O —3
3 Efknr-1

14) AEfR5T-2

15 FLo

4 FHESA
WRERIRDE ZAT, CORMR TR 20 T/, 4F
EDT =B B LA — MRS TONE DR
Vo

5 BELroI=S=HA
FHICBWT, ARMEARIER H 2B L TB Y. WA
THLTWAZ & EALRIGENZMATHDHZ &,

6 BERIEE (FE -85 DiER
B TIT o 722 B L CRIEEER O E £ L ¢
FHELTBL L, Kho#ER TR OFERNEOEE R
BERRZDTEIUDONTIRTEL T L,

7 BHE - 5EE
BRI
(1) KPCJVollhard, NESchore: VMV b - 23 77—
£ A N (RN
(2) RStewart: AHSIbam CREILFFN)
(3) NLAllinger: A#5FOME#E GEULFRN)
(4) CDGutsche: A#¥ft¥ EF R LZMA)

WETHEY (A)MEFHE

{EZ TR

Chemical Engineering Exercise

1 1EEER - By A AN 2HAL

2 BM

FCESR LA E D L, FERC TS T ES LT

WL 7O RO EHREE B OET A2 LX),
WEIGZ BN OBEE > EHT 5 & & b2, {70
T ADFHENDWTOERBIHE L BT 5.

3 5t
) AV TR — VEGESROBE

) ATEEA - RGBS OB

) FRESE - A - BUKEOWIEIGEL
) IY ) — VELERORE

) TEBEA A OYEIN

) SrEERE O I

) BUBH A - BEAT A DY EINEE

) NRUEY - MVT s EERE R RO
) AR OYEIN

) &ty - FhEROMEIEL & BT

1
2
3
4
5
6
7
3
9

0
) BEHREROBINEL

2) FIREAROBERL

) TEGROWEIEL

) FERRZR O EIEL & BUIEL

) F&0

Q1B W

4 FHiSEE
RO L HEREIRT 5 LA — M2XDIT).
HELTH LD THEDOLIENZFE DT b,

5 BEELOISER

6 ERNFE (FE -8B OfER
THANEE 2479 O THIEEESEDONAEIZOWTHEE 2 LT
BLZE,

7 BRE-2EE

ZEE
. MEAMER - B SOIUR - BRI T (RESENE)
2. JKRMERR - R E= AL Tt (ERINE)
3. BI=RR AL O L EHE (ESEINE)
4. ARG  UETH BUS T (REmEE)

—

-187-



PWHTEY (A)EFE

R LR

Advanced Inorganic Chemistry

1 EEEER - B b Rz (BEEER)
R B— RPEEERED)
2 B

2 BW
TR L7 LA O AR 2 FIERD L VR S E 50
IR LA OBIERRYBIE SN A . Mkl e L CEHEATTHR
SOV T bR, RO R Gz, HOMEE.
MTE5LHII%bILEHELT S,

3 EEETE
(1) Fam
(2) FFLFEl  TTROBMRIEE
(3) mriLE2 ALFSE
(4) BEMMEEL whabs
(5) HEMAMLAE2  [EfFOE S & Wik
(6) FEMMEES Kbk ORME & REERAT
(7) $8fF1  SHEORD 7S
(8) $Efk2 SHAEOE L
(9) $5E3  EHEDOKUG
(10) JEHRSam(1) TTROBEEL
(1) JCEKM(2) s 70y 7Lk
(12) TEKM3) p THY 7 ITHE
(13) JtHFE&m(4) d7av sk
(14) JTHFE&m(5) f7av sk
15 Lo
4 FHEYTEA

LAR— b, EE, BLUBEEIC L ) EHET %

5 B LOiEHE
BV OBERILE, WO > T 5 S
Lo

6 EENEE (78 -5 DR
HAITAT - 7= ISR L CRIEEEE R ke 2512 L T
T 5o RO TR OFEINE OEE 2 15 % 7R
HDOTEFIUZDWTHRRTB L,

7 BRE

R L
SEEL, FEEROBEY LT - BRI, R—
VENE L TEISEPN R Lo RS, 2k 2
BTy a48— - 7 b3 2% (LA F—F v F
MR TNy 27 a7 MEd ] (D, Uk
FA) Tay by o VX - Fy A s
(BEEEE)

YR b

Advanced Physical Chemistry
1 BB - B IR - AT 2 Hfr

2 B
FRTES L7 LA B9 2 ke S HICT R S
PEALADICHIZ OV TR b0 FRIISLTRE Y 7
A7 TR HC) B, & OIS £ TR %o

3 PEEETE

(1) FRLBIEE7 ]

(2) BIss—El

(3) BJypss R & =0

(4) HEIZAVF—LUERF Vv
(5) AL

(6) —BRICBIT B

(7) ZHRICBI 5

(8) BHEALFELA & VAW

(9) =FEOHNS

(100 =TIFEAM

(1) BT HFOBEA - ET VR EKERT -
120 ETE&HT

(13) =TI BIT D

(14) [l L IRB

(15) mERSGE

(16) fERtEJ I

A7) R EEE

(18) BUCHERw

4 WA
W/ — ORI ERD D o IZHEHO/INT A BRI
TRHiiE B2 7%

5 BELOI=HIA
FRIZBWT, WEMEARIER H 2B L TB Y. WA
ZHELTWH I L,

6 EEREE (T8 -85 DiER
ZBITIT o 72NAICRE L CREEEEER SO A 2512 L T
FEELTBL L, KROHFT CREOHRNEDOEE
HERRDEDTHFIUIODWTHRTEL 2 L,

7 #RE
HHNZAATT Do

- 188 -



RECIE TR

Surface Modification
1 BMEER By U0 BT 2HAL

2 B®
SREAMEIOMRER E, FrisseofbinBdr & LT, FmL
BDd 5o AiFETId, STEFRECCEEOM, FKEiL
B ORI % 53 5, F 72, REQEIZDOWT
PR % 8D B 720 | EFRINAR B T A SRR S AT
LELE B, AEABICOVWTTLE Y T— 3 v &2fTh
., FLEUTF— a3 VEENOWEIIED B,

3 EEEE

1) FRMECCE & APRERIOME
2) RMEEFAMTOE 27

3) PrRERMZAILIC & AU E
4) WRFEEEI X AU
5) FHRZEA 512 & 50
6) FHERZRA512 L HE D
7) A F RN K DRI
8) A& IFEAIC K HFEmE
9) L—HIkArEmE I
10) L—HFIckaEmWE 1
11) ¥ c X A FmecE 1
12) HENC X a3 O
13) FL¥ry—var 1
14) 7v¥r5y—var 1
15) FLE¥ry—ar 1l

H o~ H — H —

4 SHsE
KDL, L H— N OWEB S UTLE Y 7= 5
S PR LR %o

5 BELOI=FER
FRZBVT, 7)) TVERILE, AT 7
VI T T VRE TR OEE~ 7 ) 7V %S
BLTVRI LT Ly

6 EEENEE (FE -5 DiER
NGO IZAAT T 5 BRI TS HERANE T/ — NI L
O, THREEEITI 2 Lo
TLE T = a YR OB HNRHNTA 2 &,

7 #HRE-2EE
PREIIE L.

WETHEY (A)MEFHE

IR ST YR
Advanced Structural Analysis
1 EEHER B A ¥ 28T
2 BM
WEOYIHEAEE IEFRS N ARET 5720, 20
Wit 2 FHIT 254 R FEADHRE SN TV b, HRlT Tl
TINA ADEETEL - B LI, RSN X 4
FEEINE Lo TBY . T/ AT — IV CTOMmI &
MTFEDREE L 2o TETWAH, RFEFXTIL. BEEH
MTFED 1 D Th 5 EHEFHEMERRIFEE L, ZOH:AE
EIRHIZOWTEHAT 5,
F7o. COMBIRTFIGERB OO, FEETHEMSE
WZOWTHFREDLZ L 2 HRYE T 5,

3 EEETE

1. #/77/0T—
JEESR R 5
[T e DB 1
[T S DB 2
[T S DB 3
R SR O A
B
TR R 1
R R T R 2
ST TSRS 1
. ONTEE TSR 2
o PSR B DI B 1
5 PSR B DI B 2
SEO S Ly TF—va s
HEOS Ly TF—a v

© 0 NS Ok W

el vl
Ok W o

4 FHEH
EEAIAT) 74X (40%)
A L AR — F Ol (6 0 %)

5 BELoISHR
BRI B % EERERTR 2 BUSHA A DEDLE Lo

6 ENFE (FE - EB) OfExR
TRl 5 M IER S N72BdE g 2 i e L7:
WL DREZAT) 2 &o

7 BRIE-sEE
HERE HFRICR L, 222, WETY) Y MNEERAIT S
W A% REALETIEMEES (WHERER)
TEREATE, PR MREEIO 7 o OB RS TS
Frds (G k)
TERERI . RIIRETE © MR 720 53 HT T T wifdeis:
(FLIr AR
SEFELE WA S DT &S G G721

-189 -



PWHTEY (A)EFE

SRS T
Advanced Structural Phase Transition
1 EBEHER - By RN B 28
2 BW
SRR MR OREREA RN BT BBk & TR0 58T
E, Mg s L OO FRICRRL T b, Al
FTIE, RS V) Bl HAERE IOV TR R
D5 L LB, MDD b TR b7 iR
(VT A MER) 2T BV, AR S R
WEEMUIZDOWCEFT 5 2 L 2 HIE T 5,
F7:. CORBIITHIEERIE D720, JKFECHEM 5
WZOWCHFEAZ RO A Z 2 HINE T 5,

3 FEETE
b & AR
RIS S D BARB
LR - 7T NG L AR RRIE

TR DS
YN & 5 AR ED 33
BRI

et & AR © RO FRELE

el &R © I BRI

ST S O AN | 8 L L (P b
el b AR ZERIRBR O LR
RS L RPRRIE 2RO BAR)
G T — & N— 2D

SNy Oy AN i Ra Fis v Bl iy 24

HEEAHERAE OB - oA - FE AR
F&o

e

4 FHETE
5 & OWIRAREL 45— M2 & ) FFIT 5o

5 BELODISHR
e B B AR B L T 2 e E Ly

6 RENFE (T8 -EH OER
RIFESNE I BIRS A LEM R OWT, 79
HTHWRC SO B 2k

7 BRE-5EE
HoRbE MRS L
ZEE SEEE [WEONE B GEZHRR)
W= X [HEfE LCOREE] 0= XEEY
BlEEs ) — X - BUERAINS)

RIEMEREE TR

Advanced Environmental Strength of Materials
1 EEHER - B ML B— 28

2 B

ROV DS LIARR-] & & D ITHEIT L, iR
i I EBRI e O e A B W TSR %o
LA TR A 2B B T ORI LIC B3 B [HE
AEELL TH Y. BHERIIBIT S EBREEZ BT 2 515#%
EHEDSLEAT I T2 5 T Do Aiige Tl B4 2B
T2 B DI OHEEENR < Ol B L U5 b7
EZDWTHEEF OB SR T 5o

3 EEEETE

R BB

PEI7IEE

TR

RGBT

B

775N

InYA) =kl
IRFEMEE

HEgHRES
BRI
TL¥rr—varl
TV T—=a Yy 2
TV T—a v 3
TLEYT—Tav 4

ot

—~ — — ~—

O 00 N O O & W N+

= O = — — —

—
(=}

—
—

,_.
=

=
@

o~~~ o~~~ o~~~ o~~~ o~~~
— =

NI,

4 ST
HELAR—-MBLOTLEYT—2 3 XI2L 0179,

5 BELOI=HIA
MEBREESB L UM A OIBEINA 2 B L Tv»
BT ENHET L

6 ERNFE (FE - 83 OfExR
KIENZFTR OB 2 HFRE - ZEEOFLEFIZOWTHE
B, BRI Z 0 2 L,

7 BRE-5E8

EUFRaR 2 MR OBI R ET (R

IIvan, gititAd, BTHER] a1 SRy LR )
TSR & BRI (PHEREH)

RIA— i - PEIESR & WmimsEOMERE
U — 7B & SR OB (M)

TG Eb Bt - MEBESEEART (L)

MEEE % OKEEEORERE KFEOIRDS T LI bk
fi (PIHIEHEIH)

BAE A S

-190-



Rt =s fe DA e S
Advanced Synthetic Organic Chemistry
1 ESEER - By dt B 2 HAUREGEE)
2 BW
BEOWESHHIZBWT, FHZERLEM ORI

BT 2 FEOREITRCEEN TV D, 29 L7ALEW

EET 5 L TUELEREEDOE 2 %R, FETE

BREIPNARI L E AT, L, Beewvordhd
THBILE R BT 5. F72, SUBNUBIZOWT L%
Ao

3 EEEE

1 WO
LB (1)
LS (2)
BALEIE (3)
WALRIE (4)
AL (5)
FRICHUE(L)
RICHE (2)
RIS (3)
FRITHUEL ()
FIHNEIE (1)
FIHIEIE (2)
FIHNVEE ()
FIH NG (@)
FEROFLO

© 0 NS Ok W

e i e
QL W DN = O

4 EPErE
HITEIRIR & BRI & R AT RIS .

5 BEELOFEEE
AEF A IR 5720012013 FEBOR H ©h A AR b
1, TARbEE T, [BbT I oREE L FRELT
WDV TH D, RybktE [HREBLF R
PR THLA Z LD FE Ly,

6 IEEENEE (FE -85 DiER
ZA T T - 72 L CRIEEEER 2 2512 LT
FELTBL L, ZHOMETCKEIOHFRNAEDEE 2
B AR DO TEIUIOWTTIRTEL T &,

7 BHE - -2EZ
&
v — L A (B), (F) CGREYEERN)
GS VY74 7=, MH +>¥ V3 BLUR : &k
L (LR
RIS, $EATENE © ARaERLy: (GEER)
PP ELIGM | KRB Ly GREULERA)

WHETHEY (B)HMFHE

BERER R
Advanced Synthetic Organic Chemistry
1 EEHER - B BN JRK 2 HEEER)
2 B
INF THRINZFE A TZE L ORI & B 2 2512,
INBEHNZ LT EEGTF LV THIE L A e
T2ILEMERIEY BT A ik T 25 72 37l AR
ORE2x B L k4 BRI & T G L TR L
W EMANTHII BN T 5o

3 FEETE

G RO S

B BACARI O U

BB

AT % b DHIM L DR 1
AERIEE % b OB EEW DG 2
AEMIEE % b DI LA OEH 3
faaBshz b OILEMOEH 1
faBohE b LEMOEK 2
faBh e b LEMOE 3
NREZE S OILEMOE 1
NEBRE S OILEWO B 2
BEROAF R EFALEM DR 1
BROAF REZFALEMDOER 2
BEOAF R EF AL DR S
TG

O 00 3O 1 b= W+

=
2

(e S S
w N =
2 >

—
$]]
~

4 S
S ORI B LK — b 2RO R E T 5.

5 BELOI=ER
A BYE 5 7201213 PO H TH B [ AL
I, PAERbE I, AT I oWNE2Z L HELT
WB I EDLETH S,

6 ENEE (FE -85 DiER
KA - 72N R L CRIEE R ik A 2212 L T
FHLTBL 2L, ZNO@ER CRNOFRNEOEE
EHEBREDTEFIUIODOWTHRTBL L,

7 BRE-8EE

BRI L

(1) S Warren : AREAHSUL GEEAD)

(2) S Warren : ARAHILE GERMD)

(3) AFFH EKRE FHRALIE - RERAR L
dep T GERRAD)

(4) BHKEIAEMR @ Kb a s - T (et
ZEFN)

—-191-



WHTHEY (B)EFFRE

BER(ER

Advanced Organometallic Chemistry

1 EEHER - B BN RR 2 HAIBEEER

2 BW
AHEROGE Tld MRISEH, O B SR T TKE <
DEBILEL L OBFREEILEWSFH I TS, BT
TR EINSOERESEILEW R LICEREBEFEL 2 LT
TERV, RERTILAREEOHR T AVER, r1H#E%
il § A MRIGETTROERSE LS EN T H T,
ENETEDP L 72 ARUE~OFEE 525,

3 1ESTHE
1) B8R RIEWOELE

2) TFNEIFILEWOIS 1

3) TIVFNERTEILEWDOSUG 2

4) TINETELEWO UG

5) HERTRILEMOER GBI 1

6) FHER TR OERSEMERG 2

7) ARV FELEOE LD

8) HIr A FLEMDERE

9) YT/ —)VI—T VORI

) E—F—V UL, TIVr=ivy I oG
) EZVy Sy - 7=y Iy ORE

) TINYT Y - TN T DG

) AR T R LEM OB SRS 1

) AR T RLE M OB SRS 2

) RIS

1
1
1
1
1
1

0
1

O W N

(
(
(
(
(
(
(
(
(
(
(
(
(
(
(

4 S
ST OIS 5 L F— b RO R T e

5 BELOI=HIR
AR BYET 5 7201213 FFHROFH T B[ AL
I, TE#EE T, TARET T OWEz2 L BRRLT
WE I EDPETH 5o

6 EEREE (T8 -E8 OiER
KAITIT o 72NAICRE L CREEERER ST A S5 12 L T
TELTBL 2L, ZROERTROOFERNEOEE
B BRRBEDOTENUTOWTHRTEL Ik,

7 BRE-2EE

HREI L

(1) AW - AR LA HERS)

(2) ~NTFYA BBEEIC L D EREBEELAFEN)
(3) ETER : BREEEOTh CHEREH (TLFAFN)

i N | de S
Advanced Coordination Chemistry
1 BMEER - B JtH K 2 BAGEER)
2 BM
SR LF O IR R FHOITE L ERSEEHAOEE R
FREIZOW T O BN T 5. 72, RENLERSE
fili i & F 2 R E UG & 5%

3 PEEETE

1. RO
REENG BT
18 FETHI
BOr - T-ooFdgE & 15
BESEEOEARNES 1
BEESIFEHEOFEARNE 2
NGV K x G BERRE 1
INT V7 K B EREERL 2
INTG T bR LRG3
NG DV W E L EREEK 4
VN VR A il & 55 RO 1
TN G A il & 3% JUG 2
¥—FRFD G
TV, TIVECORIG
ERas)

© 00 N O Ok W

= b e e

4 FHETE
AR, FRBIL AR — b ORE R ARNFFTT e

5 BELOIZFER
AR BAT B 7201203 FHOR H To B[ AL
1, TAREE I, AT I OWNEZ L ARELT
WAHZENUETH B, REEFFH [HESIRI A
EOETILG ZEDEE Ly,

6 EENEE (78 -85 DEn

HIAITAT - 72 ISR L CRIESEFE R ke 2512 LT
FELTBL 2L, ZROHER TRAIOHRNEOEE
FHERNRDLDTHFIUIOWTHTHRTEBL 2 L,

7 BRE-sEE
Rl
SETER  BEER OO 0BRE RS R b
EPN)
SE#
AR - SRty (GHEEsE)
NTF A BREAIRIC L AERERE LRI

-192-



EEER T
Supramolecular Chemistry
1 eSS - B B SEE 2HM (PR
2 BW
HEEINZHIRD B 5 FH LA ZHL) LUF. ZOFesm
T RETE IR A EEREE IS O WS B, BRI LAIIC
ERAERY ., ZORME, B2 I350 T &2 oW
T2 F720 ZVAY NI V=T Y 7IZOWT YT
T 5o il IIWFEE LT 4o
F7:. CORBIITHIGEERIE D720, JKFECHEM 5
(COWTHERZRD L Z LR HINE T 5,

3 ZEEHE

1) #ROmMH

) FEARHEROBH
) S FREEAER—1

) SR EER—2

) 79 I—5)—1
) Iy I—F -2
) YUur¥ ANy v

) Yrurrry-1

) Yoruazry-2

) AU rHLY -1

) A rHLY -2

2) ZOMOBEMMEEY—1
3 ZOMOTERLEY—2
14) Z2VAINTZYI=T) 0T
15) F&o

4 S
IR WE A, TORICIIIT 5o $72, 1
DT B LR~ bR, 20N b
Voo

5 EBELoI==HR
FHICBOT, ARILFRER H 2 BE L TBY . WA
THYREL T D Z Lo BANLIGEN 2R TwbH 2 Lo

6 BENEER (FE -85 DR
Z AT T - 72N BE L CRIEEEE R ST 4512 L T
HELTBL 2L, ZRoO#ERTRBOFERNEOEE
B2 IRRE DO THFIUIDWTRHRNTEL 2L,

7 BRE-sEE
BRI,
(1) KPCVollhard, NESchore: RV NV b -2 g 7=
AL BT (EFRA)
(2) RStewart: AHPUGT — GEULFFAN)
(3) NLAllinger: 5 ToffiE  GEILFERN)
(4) CDGutsche: A#¥ft= LT CGERfbZFEA)

WHETHRL (B)EFFHE

HEEEER b
Advanced Organic Chemistry
1 EEHER - B R FE 2 (PR
2 B
REFR T, O FHuEEE HO /a0 ToWE. oo
MEDFHIZ DWW TS T 5o

3 EEEETE
1 i
53 F- O PIERIEEE & F&E i wi b
KRR A R L RS s b
IREYIFAT
CC hmliE-R 7 > ¥ v VOFHI
Sn2 K&
Diels Alder it
BN
3 FHE % F <
BUCTAFEEL
. HEARTUYIV
JEE T AL F—
CNDO/S #
Ry Ly 7S
FTLo

© 00N SOk W

e el el

4 Sl
L K- ML 1T

5 BEELDF=EIA
NI BWT, AL, YRR E O B
RLTWAD I EDTETE Ly,

6 BEEENER (78 - EFY) DiER
BRI o 72NFICBE L CRIEEEE R WA 5412 L C
FELTBL 2L, ZHO#ERTKRBIOFERNEDEE
B2 IRRDDTHFIUIDOWTRHRTEL L,

7 BRE - -sEE
BRI L
1 JRER. LT, FHEILY SR Ou)
. RS, BT Lo (LERIA)
3. H-J. Schneider, Principles and Method in
Supramolecular Chemistry (John Wiley & Sons)

-193-



WHTHEY (B)EFFRE

YIEER R
Physical Organic Chemistry
1 BEHER - By oKk FE 2HA G
2 BW
KHEZTIE, BEEMOWE, DU OWTEL
R S 5 720D LT OFE A B BIF#S
5o

3 EEEtE

Hammett HI]

TERR B A L — B3R
BE I BIR

el

B

TEIHAN R
BRI N T X — & —
WHHAL T A —F —
EivazsyES

EHANR

P A i
AR & s
LG OV F— L F A
RO L

FL

— =
= O © 00N o0 W N

e e e
O W N

4 FHfisE
RO T 721X L B — ML VAT

5 BELOISHER
FHIZ BT, AL PE AR ORSE T + B
fELTVWDZEDPEE L\,

6 FENFE (T8 - &S 0T

T 2 72N B L TR i 2 2512 L C
FHLTB 2L, SROHERTRIOBHANFOEL S
HEBRDDOTEIUIDWTRNTEL ZE,

7 BRE-SEE
BRI L
1. IRAHREZ. WEaR by i)
2. J. March, Advanced Organic Chemistry (John Wiley
& Sons)

=) FHeE LR
Advanced Functional Polymers
1 E%ER - By &7 KNME 2HMEBEE
2 BM
KHEZTIE, ZHEEO SV EDTAEIOMEE - MRes X
A% HATE DRI 2FHEBNE T 5, TDAITLE
TRAEEE N SIOH E TS 5,

3 EEEETE

mFOES

TR & Wt

I oY

L a Y — Sl

LAay—tH

SAEAHEAER, van der Waals 77, BUkMAHEAEH
BT REERT K, g
BRSO -, B
T A OB G

PRREMER ST SRR, R
WREEE ST T AT v 7, BTV
AR AR T

Wige ~ ¥ 7 ZH

SediiE AR

ERs)

— =
= O © 00N o Ok W

I e e
O s W

N

ELfiya)
FROLE, LAR— M XY EHET 5,

5 BELOIEFR
FEICBWT, AL Eorikaeity WE AR
EOHR L TR L THD ZEDPEE L,

6 SR (T8 - 1ESD) DiEn

FE BRI OER TR OERNEOERELE 5% kX5
DTFIUIDWTHRTBL Z &,

58 O LGN S v a— R L. 8
Lk,

7 FHE-SEE

BRI

ZEE

(1) APRSER @ TAGMIEZIN (EH)

(2) FovzyX 70 v—)v—4T7—)- Tl
KBRS OWERsr GERRELE)

(3) T N ARSIV TFY 1) 1)k FEimh
(FEENE)

—194-



EFH

Advanced Quantum Mechanics

1 NS By S Mz 2Hf7
Dr.Hiroyuki Kamada / 2credits

2 BM
FTNFOMBETR D SIGD, ¥ 2 LT v OB i E <o &
FALE A ENHEEL L DBIRE BFT 5o mALFEOEATHY 250768
HER 70 YT 4 TREFMOREF SR PP LG EOFHEIZOWT
FRT Do TS LI TR L FBIZZEZ 5755 2 1o
e RES T HADINRR T ORMIZOW TS,

Starting from the basic quantum dynamics we solve a simple Schroedinger equation.

The relation between the quantumization and the uncertainty principle will be proved.
In the quantum chemistry the Frontier-electron theory of a Nobel prize winner (Fukui)
will be discussed. The method of solving the many-body problem and the
approximation technique will be explained. Furthermore, some topics which is
renowned in 21 century, are concretely demonstrated.
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Practical English Communication
BB - B
2 B®

The specific goals of this course are 1) to empower students
to learn new English words and expressions using cutting edge
online technology tools; 2) to cultivate students’ ability to read
and understand print and online texts at higher levels; 3) to
develop students’ critical thinking, expository and analytical
skills; 4) to have fun learning to choose free online readings to
help build their English reading speed and accuracy of
comprehension; and 5) to improve students’ general writing
ability in terms of originality of concept, effectiveness of
explanatory skills, maturity of diction, sentence structure, and
paragraph development when doing short reports or writing
exchanges using assigned formats, topics and target vocabulary.

3 BEEtE

As university education develops around the world, the field
of engineering is becoming much more internationally
competitive.  As English has become the international language
for all professionals, the ability to read, understand and
communicate through written English has become a necessary
skill for all Japanese engineers. The aim of this class is to develop
each student’s English reading and writing abilities. In so doing,
we aim to help empower you to comprehend your professional
literature, namely engineering journal articles — in English, but
also to gain enough confidence to USE English more actively,
both online and in person. As more and more journals are
requiring abstracts written in English, students will also learn how
to write article abstracts in English. This course aims to teach
students how to read both print and online material with better
understanding using modern CALL technology. Students also
learn essential skills to communicate information and ideas
clearly, creatively, and effectively through writing. In class,
students will read and discuss technical and historical texts and
learn to read and think more critically. Students are also
encouraged to take advantage of modern technology for strategic
reading and writing tasks, learning high level vocabulary by using
a bilingual, computerized Semantic Field Keyword Approach.

M
The grading criteria will be based on the following:

+ Handing in Homework on Time and Content: significant,
interesting, appropriate, well thought-out, and appropriate to
the assignment.

- Organization: well-organized sentences, use of clear topic and
summary sentences, convincing and easy to follow.

- Grammar/Vocabulary: comprehensible with few errors.

Evaluation Components:
Attendance & Class participation
Assignments: 50%, Final: 10%

5 EELOI==R
All materials are to be typed and handed in on time. Personal
earphones may be used ONLY when doing an article that has
Audio Listening support or activity.

6 BENFE (F8 -5 OfER
Read assigned articles from text or online and do written
reports on one per week.

7 BRE
Loucky, J. P. (1995). Famous Leaders Who Influenced
Japan’s Internationalization. Loucky’s Website: http:/Amaww.
CALL4ALL.us

1 LOUCKY John Paul 2 Hfir
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Optoelectronic Devices for Nano-Materials Structure- Analysis
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Advanced Mechatronics
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Micro Electromechanical Systems
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Advanced Mathematical Programming and Control Object-Oriented Programming
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Introduction to Satellite Engineering
1 eSS - By W St 28

2 Bw
The purpose of this lecture is to provide an overview of
satellite engineering with its emphasis on micro- and
nano-satellite technologies and systems engineering approach
such as verification and test.

3 REEtE
1. Introduction
Propulsion Basics
Propulsion System
Orbital Mechanics
Mission Analysis part.1
Mission Analysis part.2
Mission Analysis (constellation)
Electrical Power Systems
Prelaunch Environment and Spacecraft Structures
Spacecraft Dynamics and Attitude Control part.1
. Spacecraft Dynamics and Attitude Control part.2
Thermal Control
Communication part.1
Communication part.2
Small Satellite Engineering

© 0 N o U~ W

L i o =
ok~ WD PO

4 S

Home works and discussion in the class

5 BELDIFEHER
This lecture is provided in English. It is desirable for students
to take Spacecraft Environmental Interaction Engineering (-8
BREEHAT ) as well.

6 BNFE (F8-'D) DfER

Download and read the lecture material before each lecture.

7 BRE-5EE

Textbook

1. Spacecraft Systems Engineering, edited by Peter Fortescue
etal., Wiley

Reference book

2. Space Mission Analysis and Design, Third Edition, edited
by James Werts and Wiley Larson, Space Technology
Library

3. Space Vehicle Design, second edition, Michael Griffin and
Jame French, AIAA

BMEENVAT L4 1

Satellite Power System I

1 1EHER - B
2 S VNI B <) /i N e SO B X 14

2 Bm
Power system is one of the most important subsystems to
determine the fate of satellite mission. Without power, a satellite
is useless. This lecture provides introduction of satellite power
system from individual elements to overall pictures, as well as
future prospect.

3 REtE
1. Architecture of electrical power system
Photovoltaic-Battery System
Power system design
Solar cell principle
Space solar cell state-of-art
Environmental effect
Environmental effect
Solar array system

© N o ok~ wN

4 S

Reports and mini tests

5 BELOISHER
This lecture is provided in English. It is desirable for students
to take Space Systems Engineering (528> A 7 4 T4%) and/or
Introduction to Satellite Engineering (%72 T2 A M) as well. Itis
strongly recommended to take Satellite Power System B with this
subject.

6 ERNFE (T8 '8 O

Read a paper listed as reference during each lecture

7 BRE-5EE
Reference book;
Spacecraft Power Systems by Mukun R. Patel, CRC Press,
2005
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Satellite Power System 1T

1 BEHER - B
FE A [N S N 173 (= R WX VA
2 By
Power system is one of the most important subsystem to
determine the fate of satellite mission. Without power, a satellite
is useless. This lecture provides introduction of satellite power
system from individual elements to overall pictures, as well as
future prospect.

3 BEEtE

1. Battery
Space battery state-of-art
Battery safet
Power control algorithm
Power control hardware
Reliability
High voltage power system
Small satellite power system

O N o ok~ wN

4 FHErTE
Reports and mini tests

5 BELODIZHA
This lecture is provided in English. It is desirable for students
to take Space Systems Engineering (5= A7 4 1%) and/or
Introduction to Satellite Engineering (72 T4 AFT) as well. It is
strongly recommended to take Satellite Power System | before
taking this subject.

6 BENEE (P8 -ED OER

Read a paper listed as reference during each lecture

7 BRE-5EE
Reference book;
Spacecraft Power Systems by Mukun R. Patel, CRC Press,
2005

SoimtgRE v A A LY (A)EEHH
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Space Environment Testing
1 EEER - By B &G 28

2 Bm

A satellite is exposed to extreme environments such as vacuum,
radiation and plasma. It is also exposed to severe vibration and
shock onboard a rocket. Satellites have to operate
maintenance-free and need to be tested thoroughly before the
launch. The purpose of the lectures is to understand from the
basics about necessity, background of test levels and conditions,
judgment criteria of each test.

3 EEEtE

1. Space environment tests, why necessary?
Satellite development and test strategy
Vibration test principle
Vibration test methods and analysis
Shock test principle
Shock test and analysis
Thermal vacuum test principle
Thermal vacuum test method and analysis
Thermal vacuum or thermal cycle
Antenna and communication test
. EMC test
Outgas test
Radiation test
Radiation test
Test standard

© © N~ WD

L < =
ok~ owbd PP o

4 FETE

Reports and mini-test

5 BELDIEHR
This lecture is provided in English. It is desirable for students
to take space system related subjects, such as Space Systems
Engineering and Introduction to Satellite Engineering. Also,
laboratory workshop will be held in Space Environment Testing
Workshop

6 ENFE (FB-'E) DR

Download and read the lecture material before each lecture.

7 BRE - -SEE

Z#F HARRIS SHOCK AND VIBRATION
HANDBOOK, Allan G. Piersol, Thomas L Paez,
Macgrawhill, Spacecraft Thermal Control Handbook,
David G. Gilmore, Aerospace Press

JAXA-JERG-2-130 [FHit—AxaBtait |

SMCS016 “TEST REQUIREMENTS FOR LAUNCH,
UPPER-STAGE AND SPACE VEHICLES”

ISO-15864 “ Space systems — General test methods for
space
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Advanced Nonlinear Analysis
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Advanced Computational Mathematics
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Advanced Applied Analysis
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Applied Geometric Theory
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Advanced Interactive System
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Starting from the basic quantum dynamics we solve a simple Schroedinger equation.

The relation between the quantumization and the uncertainty principle will be proved.
In the quantum chemistry the Frontier-electron theory of a Nobel prize winner (Fukui)
will be discussed. The method of solving the many-body problem and the
approximation technique will be explained. Furthermore, some topics which is
renowned in 21 century, are concretely demonstrated.
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Spacecraft Structure and Material

1 EEER - B ML £ 28
2 By

Spacecraft are required to endure severe environment such as
micro-gravity, extreme vacuum, big temperature change,
radiation and so on. Development of spacecraft requires broad
knowledge of various fields. In this lecture, students will learn in
what process spacecraft are designed, developed and operated in
the viewpoint of structural dynamics and material mechanics.

This Lecture focuses on general concepts applicable to various
spacecraft designs but reinforce ideas with real failure examples.

3 BEEtE

(1) Course introduction

(2) Spacecraft environment 1

(3) Spacecraft environment 2

(4) Strength of Materials 1

(5) Strength of Materials 2

(6) Spacecraft structure design philosophy 1

(7)  Spacecraft structure design philosophy 2

(8) Outline of Spacecraft structure design, Midterm review
(Midterm Exam)

(90 Materials 1

(10) Materials 2

(11) Strength and stiffness analysis

(12) Approximation of natural frequencies

(13) Random vinration response analysis

(14) Shock response analysis

(15) Temperatures analysis and thermal elastic stress analysis,
Final review (Final exam.)

4 A

It will be described in the first lecture.

5 EBELOI==R
This lecture is provided in English. It is desirable for students
to take the strength of structures (H§iE7/J5%) or the material
Strength ($1%}775%) in your bachelor's degree course.

6 ERIFE (FE - EE DR
You must read a distributed document before you participate in
a lecture.
Furthermore, you are given a problem at the lecture end, must
make a report in reference to lecture contents and the distributed
document.

7 BRE-2EE
Text book: Spacecraft Structures and Materials, K. Okuyama
(to be published in FY2016.)
Reference book: Spacecraft Structures, edited by Wijker, J.
Jaap, Springer.
Reference book: Structural Analysis by O. A. Bauchau and J. I.
Craig Wijker, Springer.
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Space Systems Engineering I

1 BEgER - By gk W 1HA

2 Bm
We study the space systems engineering referring to spacecraft
as an example. It covers the mission analysis and design, system
design approach, systems engineering process and methodology,
and management needed for space development.

3 ZEEETE

1. Systems Engineering Process
Space Mission Geometry
Astrodynamics (10f2)
Astrodynamics (20f2)
Orbit and Constellation Design
Spacecraft Design and Sizing
Spacecraft Design and Sizing
Spacecraft Environment

© N o U~ WD

4 FHEIA

Homeworks

5 BELOIZFR
This lecture is provided in English. It is desirable for students
to take “Introduction to Satellite Engineering”. It is strongly
recommended to take “Space Systems Engineering | I’ with this
subject.

6 EENFE (FR-ER) DT

Download and study the lecture materials before each lecture.

7 BRE-2EE

References

1. Applied Space Systems Engineering, edited byW.J.Larson et
al., Space

Technology Library.

2. Space Mission Analysis and Design, edited byJ.R.Wertz and
W.J. Larson. Space Technology Library.

3. Spacecraft Systems Engineering, edited by Peter Fortescue et
al., Wiley
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Space Systems Engineering 1T
1 ESEER - By 9k H¥ 1HME
2 BW
We study the space systems engineering referring to spacecraft
as an example. It covers the mission analysis and design, system

design approach, systems engineering process and methodology,
and management needed for space development.

3 BEEtE

1. Space Propulsion Systems
Spacecraft Computer Systems and Software
Space Payload Design and Sizing
Communications Architecture
Mission Operations
Ground System Design and Sizing
Spacecraft Manufacturing and Test
Cost Modelling

O N O U~

4 FHEYTA

Homework

5 EELOISHER
This lecture is provided in English. It is desirable for students
to take “Introduction to Satellite Engineering”. It is strongly
recommended to take “Space Systems Engineering I” before
taking this subject.

6 BENFE (F8-ED) DR

Download and study the lecture materials before each lecture.

7 BRE-2EE

References

1. Applied Space Systems Engineering, edited by W.J.Larson et
al., Space Technology Library.

2. Space Mission Analysis and Design, edited byJ.R.\Wertz and
W.J. Larson. Space Technology Library.

3. Spacecraft Systems Engineering, edited by Peter Fortescue et
al., Wiley
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Materials Degradation in Space Environments
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FE Y 7 AW T H T 5.

3 A
(1) FHIRE &M
(2) FHEEE (1)
(3) FH&EE (2)
(4) &S (3)
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(6) MEEZOM®E (2)
(7) MEEZEOHE (3)
(8) FHMEHibL L
(9) %1k (1)
10 %1k (2)
(1) %1k (3)
(120 7Y MNHA -3y 3I45—av
(13)  FBREA ~#aE 1 F5E
(14) B ~ b L5
(15 Fio
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BRI L, HEARICHETLEREEAT %
(1) Daniel Hastings and Henry Garrett : Spacecraft-
Environment Interactions (Canbridge University
Press)
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Space Environment Testing Workshop
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A satellite is exposed to extreme environments such as vacuum,
radiation and plasma. It is also exposed to severe vibration and
shock onboard a rocket. Satellites have to operate
maintenance-free and need to be tested thoroughly before the
launch. The purpose of this subject is to learn the actual tests
through hands-on laboratory workshop.

3 EEtE

1. Vibration - overview

Vibration - preparation
Vibration test

Vibration - analysis

Shock — overview

Shock — preparation

Shock test

Shock — analysis

Thermal vacuum — overview
Thermal vacuum — preparation
. Thermal vacuum test

Thermal vacuum — analysis
Thermal cycle overview and preparation
Thermal cycle test

Thermal cycle —analysis

© © N A WD

el e <
o~ Wb PE o

GilivapS
Report

= AT EL|

This workshop is for students who register the Space
Engineering International Course only. Students are supposed to
finish Space Environment Testing.

6 ENEE (FE - 58 DR

Download and read the lecture material before each lecture.

7 BRE - -£EE
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Z:#3#: HARRIS' SHOCK AND VIBRATION HANDBOOK,
Allan G Piersol, Thomas L Paez, Macgrawhill, Spacecraft
Thermal Control Handbook, David G. Gilmore, Aerospace
Press

JAXA-JERG-2-130 [FHtE— kit b |

SMC-S-016 “TEST REQUIREMENTS FOR LAUNCH,
UPPER-STAGE AND SPACE VEHICLES”

ISO-15864 *“ Space systems — General test methods for space
craft, subsystems and units”

ECSS-ST-10-03  “Space Engineering — Testing”
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Integrated Practical English

1 1EHES - B
2 B®

Giving presentations in English at international conventions
is an important skill for all aspiring professionals. The aim of this
class is to develop each student’s abilities to prepare and deliver
effective presentations in English. A further goal is to develop
each student’s reading skills in technical English and to develop
skills in paraphrasing, and writing research questions.

3 &ZEEfE
In this class students will study important themes relating to

giving presentations. First, students will study how to state their
purposes and to discuss a particular problem that they find
interesting. Next the issues of providing visual aids, and
articulation will be explored. As The three areas of basic
techniques, key language, and answering questions will then
follow. As students will do their presentations using computers,
this course will be taught in a computer lab. Students will also be
asked to read a number of research abstracts and articles written
in English, and to summarize what they have read.
1. Orientation: Self-introduction presentations
2. Presentations A. Self-introductions [ 4 minutes ]
3. Presentations A. Self-Introductions [ 8 minutes

B. Your Research [ 4 minutes ]

A. Self-introductions [ 12 minutes ]

B. Your Research [ 8 minutes ]

C. Impromptu speech

B. Your research 12 minutes: ]

C. Impromptu speeches

D. My Career dream [ 4 minutes ]

C. Impromptu speech

D. My Career dream [ 4 minutes ]

D. My Career dream [ 8 minutes ]

E. Speech "The Best company to work for!"

D. My Career dream [ 12 minutes |

E. Speech "The Best company to work for!"

F. My Research Project [ 4 minutes ]

G.. Speech: "My Favourite Book"

F. My Research Project [ 8 minutes ]

G. Speech: "My Favourite Book"

F. My Research Project [ 12 minutes ]

1. Speech: "Famous People in my field"

J. Engineering Trends [ 4 minutes]

1. Speech: "Famous People in my field"

J. Engineering Trends [ 8 minutes]

1. Speech: "Famous People in my field"

Robert Long 2 HAfr

4. Presentations

5. Presentations

6. Presentations
7. Presentations
8. Presentations
9. Presentations
10 Presentations
11. Presentations
12. Presentations
13. Presentations

14. Exam
15. Presentations J. Engineering Trends [ 12 minutes]
16. Review of Key points

4 FHISE
Attendance, participation, Self-Evaluations of Videotaped
Presentations, Written work and presentations.

5 BEELDISHEER
As strong desire to prepare and deliver effective
presentations in English is essential for success in this class.

6 BERNFE (FE - EE) OER

Students should practice and videotape (if possible) their
rehearsals for their presentations. Also, learning new phrasing and
vocabulary each week is encouraged, around ten new words in
their area of engineering. Homework based on improving
presentation content and style (via Youtube videos) are also part
of the class and must be watched in order to complete the
homework.

7 BRE-2EZ
Text: Presenting in English: How to Give Successful
Presentations 2nd Edition (Heinle Cengage Learning)
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FHMZEY AT L4

Practical Theory of Aerospace Systems

1 BE3ER - B
ANSEIR REORER B, AR 0 2HA
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Heat Transfer
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Seminar on semiconductor topics
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DFEEE ) L — T 2,

BRI, NP OIEE D, BT RTEZDOVAT
LEFH L7215, 72 Ch CETFRT O
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HRRRE SN D LR — M2 ftiT 2 LaWwIZEb 5T,
Lo h ERYHATER I &
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ARYIORRIA N
Stock Management of Technology
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BEYSGEFE  (A)EEMH

TEE
English T
1 BEHER - B
RUXTON, Ian  One credit 1 Hifiz
2 B®

This course is for Japanese students of the Space Engineering
International Course only. The purpose is to develop discussion,
presentation and debating skills so that they can participate
effectively in space engineering research in English, both
overseas and in Japan. FH A2ERE T — AJEIEE DA (A
A PISVERR)

3 EEHE
(1) Mediaaround the world (text book Unit 1)
(2) Presentations, Discussions, Debate
(3) Media around the world (Unit 1 continued)
(4) Presentations, Discussions, Debate
(5) Good communication (Unit 2)
(6) Presentations, Discussions, Debate
(7) Good communication (Unit 2 continued)

(8) Presentations, Discussions, Debate
(9 Success (Unit 3)
(10) Presentations, Discussions, Debate
(11) Success (Unit 3 continued)
(12) Presentations, Discussions, Debate
(13) UK culture
(14) Revision
(15) Test
4 FHETTE
Attendance, participation, presentations, essays. A final test will
also be given.
5 EBELOIZHER
Students must register for this course.

6 ERHIFE (FE - EE) DR
Study the text before each class in preparation for tests. Check
the meaning of keywords. Prepare presentations as instructed.

7 BRE-2ESE
1) Text: English Unlimited B1+ Intermediate Coursebook
(Cambridge University Press)
2) Reference:
An English-English dictionary published by Cambridge,
Longman or Oxford

HAEEAFT 1

Japanese for Beginners I

1 B=HER - B

ISHIKAWA Tomoko, 0.5credit unit

2 BM (Course Objectives)

This course is for international students of the Space
Engineering International Course only.  The purposes of the course
are (1) to get used to Japanese phoneme system, (2) to master basic
Japanese sentence patterns and vocabulary and (3) to be able to
speak simple Japanese.

3 EEEtHE (Lecture Plan)

(1) Basic greeting expressions and self introduction
(2) Counting system and time-measuring system
(3) Sentences using nouns

(4)  Numeral and Japanese counter words

(5) Shopping conversation

(6) Sentences to express existence

(7) Expressions of dates and periods of time

(8) Test

S5 (Evaluation Method)
Class participation, assignments, the final written and oral tests.

g LD:F=EIR (Notes)

We will use a romanized Japanese textbook and concentrate on
developing the basic hearing and speaking abilities required in
daily life.

6 ERNFE (T8 - 88 OfER

Do every assignment and review the lesson.

7 HFIE - EE (Textbooks, Reference books)
(1) Textbook: Beginner’s Japanese for KIT Foreign Students
(2) Exercise book: Exercise Book of Beginner’s Japanese for
KIT Students

(3) Reference: Nihongo Kiite Hanashite (The Japan Times)
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Japanese for Beginners II

1 IEEHESR - B
ISHIKAWA Tomoko, 0.5credit unit

2 BM (Course Objectives)

This course is for the students who have finished Japanese for
Beginners I. The purposes of the course are (1) to get used to
Japanese phoneme system, (2) to master basic Japanese sentence
patterns and vocabulary and (3) to be able to speak simple
Japanese..

3 {%¥EtE (Lecture Plan)
(1) Introduction of basic verbs
(2) Sentences using verbs
() Conversation using basic verbs (non-past)
(4) Conversation using basic verbs (past)
(5) Two types of adjectives and their usage
(6) Introduction of “Te-form”
(7) Sentences using “Te-form”
(8) Test

4 FHifi/5E (Evaluation Method)
Class participation, assignments, the final written and oral tests.

5 BELDIEHIEA (Notes)

We will use a romanized Japanese textbook and concentrate on
developing the basic hearing and speaking abilities required in daily
life.

6 BENFE (P8 -ED OER

Do every assignment and review the lesson.

7 HEE - &EF (Textbooks, Reference books)
(1) Textbook: Beginner’s Japanese for KIT Foreign Students
(2) Exercise book: Exercise Book of Beginner’s Japanese for
KIT Students
(3) Reference: Nihongo Kiite Hanashite (The Japan Times)
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HHGIGERE (B)SMERRFH

REE
English I

1 EESBER - B
RUXTON, Ian  One credit 1 HAfF

2 Bw
(1) To develop the confidence in speaking and writing of
the students by using simple conversation practice and
essay writing.
(2) To practice presentations for international conferences.

3 BEETE
(1) Mediaaround the world (text book Unit 1)
(2) Presentations (by students)
(3) Mediaaround the world (Unit 1 continued)
(4) Presentations
(9) Good communication (Unit 2)
(6) Presentations
(7) Good communication (Unit 2 continued)
(8) Presentations
(9) Success (Unit 3)
(10) Presentations
(11) Success (Unit 3 continued)
(12) Presentations
(13) UK culture
(14) Revision
(15) Test

4 FHirE
Attendance, participation, presentations, essays. A final
test may also be given.

5 BELOISHR
All master and doctor course students, both Japanese and
foreign, are welcome. Students must register for the
course.

6 EENFE (FE - '8 OER
Study the text before each class in preparation for tests.
Check the meaning of keywords. Prepare presentations as
instructed.

7 BRE-2EE
(1) Text:
English Unlimited B1+ Intermediate Coursebook
(Cambridge University Press)
(2) Reference:
An English-English dictionary published by Cambridge,
Longman or Oxford

R
English IT

1 1EESHER - B
RUXTON, Ian  One credit 1 HAF

2 Bm
(1) To develop the confidence in speaking and writing of
the students by using simple conversation practice and
essay writing.
(2) To practice presentations for international conferences.

3 A
(1) What happened? (text book Unit 4)
(2) Presentations (by students)
(3) What happened? (Unit 4 continued)
(4) Presentations
(5) Achange of plan (Unit 5)
(6) Presentations
(7) Achange of plan (Unit 5 continued)
(8) Presentations
(9) Letme explain (Unit 6)
(10) Presentations
(11) Letme explain (Unit 6 continued)
(12) Presentations
(13) UK culture
(14) Revision
(15) Test
4 FHiaE

Attendance, participation, presentations, essays. A final
test may also be given..

5 BELDISER
All master and doctor course students, both Japanese and
foreign, are welcome. Students must register for the
course.

6 EEENFE (78 - 158 DfER
Study the text before each class in preparation for tests.
Check the meaning of keywords. Prepare presentations as
instructed.

7 BEE-2EE
(1) Text:
English Unlimited B1+ Intermediate Coursebook
(Cambridge University Press)
(2) Reference:
An English-English dictionary published by Cambridge,
Longman or Oxford
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German I

1 EEEER - By Pl 05 HAL

2 By

RIEFETIX, N VRBETEPNI-BRBEICET S50

Iy b A SRR T bo OB WITFFHAFEL L 255
D, FA VEIREICOEET 5, ZEO BEIL, BEEE
FICEAL FA VB DI TEL L)%Y, N1 VR
UL ST HLHETH S,

3 IEEtE
) FEEOHEDFIZONWT
) DEtoiE]

) [Zfaoft]

) [ibpEDX]

) TR REE ]

) [FESAK]

) [V —A Ol
)

1
2
3
4
5
6
7
8) TAb

—~ o~~~ o~~~ o~

4 SHEE
FHE (IR, BEENOM) AT 50%. 7A T+
5 0 % RS %o

5 BELOI=FER
FIZBNT, FAVEEZHL TR I ENHET L,
7272 LA b IS L 7R EAT ) o

6 ERIFE (FE - EE DR
BN, 025 2 WHERIIN T 2 &,

7 BHE - -SEE
HRHE - GIH MR, RIHSIRE (68 - S0 SR
WA R 5 2 &

HHYSGEFE  (BYHERERH

R EE

German I

1 BB - By Pl E 05 HAL

2 BW

AIZFETIX, FA VRETEINBRRAICET S50

Iy b A E52 R T Ho TOBE, WITFFIHAHEL L 22055
D, NA VEEIRE IO ERET 5, E0 BEL, FEEL A
FIZEAL FA VB DEFCTE L L HI12% 0, A vik%
UL ST HLHETH S,

3 EEEtE
) [Fpe e s

) THECrEAH

) ko]

) [lEd 250

) [ORRED L]

) DPkick a4

) KB A~RZ BV
) FAb

4 Sl
T (HRERIL, BB #ASE) 50%., 7A b
50 % CRHIld %o

5 BELOISFER
FRICBWT, FA VBT Z#HEL TV I EDPET LYy,
7272 LA b L7 Z AT o

6 ERIFE (FE-EE DR
BEERNS, 25 HERIANTB 2 L,

7 BHE - -£EF
HRHE - YIRS [ - 0% SR
WAL R R A 2 &
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K B

German I

1 EEEER - By Pl 05 HAL

2 By

RIEFETIX, N VRBETEPNI-BRBEICET S50

Iy b A SRR T bo OB WITFFHAFEL L 255
D, FA VEIREICOEET 5, ZEO BEIL, BEEE
FICEAL FA VB DI TEL L)%Y, N1 VR
UL ST HLHETH S,

3 EEEtE

) BEEDHEDTTITOWT

) ISR L Y S RAEE L ON
) [HEIEE L L TR d 5 |
) [a—v—#v THEns ]
) [THo#]

) TETHMAL WA ? ]
) [EAHEE3 0%)

) FAR

4 SHEE
FE (IR, BEENOM) AT 50%. 7A T+
5 0 % RS %o

5 BELOI=FER
FIZBNT, FAVEEZHL TR I ENHET L,
7272 LA b IS L 7R EAT ) o

6 ERIFE (FE - EE DR
BN, 025 2 WHERIIN T 2 &,

7 HRE-sEE
BRI B, ST DBkAOR
PR T 5 2 L

KA WEEN

German IV

1 BB - By Pl E 05 HAL

2 BW

AIZFETIX, FA VRETEINBRRAICET S50

Iy A Ex2 TR T Do TOB, WITCFFIHA MR L 22055
D, NA VEEIRE IO ERET 5, E0 BELL, FEEL A
FICEAL FA VB DEFCTE L L HI12% 0, A vil%
UL ST HBLHETH S,

3 EEEtE

) [BEL. $1

) TBYE IR DR A

) [FRRKSGIRAN RN Z & 22D
) [Z=EREHN?

) [y v osdE

) [HLOUHATEZE T R\ blT ]

) F&o

) FAR

4 Sl
T (RIS OB #ASE) 50%., 7A b
50 % CFHIld %o

5 BELOISFER
FRICBWT, FA VBT Z#HEL TV I EDPET LYy,
7272 LA b L7 Z AT o

6 ERIFE (FE-EE DR
BEERNS, 25 HERIANTB 2 L,

7 HRE-sEE
BRE R, ST TBRAORRE
AR T 5 2 &
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HHYSGEFE  (BYHERERH

BAEE 1 BAEED

Japanese 1 Japanese 1T

1 EEBER -8B 77N VAT 055 1 IBMEER By TNy URT 05 BT
2 B® 2 Bm

AR FEE /R LT 2, KR IEFEE /R LT 5,

H AGEWIRGE TR OB DS, TIZEE TOSEERIISE HAFERIRHE TR OB FEAEDS, R TOREERIISE
FOFRIZSINTEL LN DLIEZHIET S, Wk LOFRICBIMTEL LI L BINE T 5. #IFk
DOYFLAFTE L h 5, WIEET X (b 25K 3 DOYILITE L h 5, Wi T X (b 2Rk LR B
o T, WAL 7-S5E0TE L L) ITHRA ey 2 o T BHEICAIL72R5E0TE L L) ITRA ey 27
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