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Cross-Graduate School Subjects for AY 2024
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Classification:

@ Advanced liberal arts education at the graduate level @ Cultivation of skills necessary in modern society, such as Al, mathematics, and data education

® Education to improve research skills such as English and presentations @ Cultivation of wide-ranging skills such as transferable skills
® Education on ethical, legal, and social issues (ELSI)
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Courses offered Graduate School Course Title Instructors - Terms

Curricula tion

1 BEFHIR SESsEmmFmInvestment and EHBE MC 85 1 FHA1st ® 1
Economics and Management Security Analysis Yoshihumi Muroi Term
1% Hf1st
2 Econometrics I Runyu Dai MC B LTS @0 2
[ Term
2 ¥HA2nd
3 Econometrics 1T Stanley Ko MC B2TH @0 3
L Term
N wH B4 2 FHA2nd
4 EERHE RS Health Economics ey MC B2FHMd | OROG |
L Michio Yuda Term ®
s BET—SRIP45RData Science in AR g5 MC 85 1 FHA1st ® -
L Economics Takuya Ishihara Term
s g 15 HA1st
6 My (%3R4 5Regional Enterprises | TESE MC B1¥ ©3® | 8
L Michi Fukushima Term
s 2 ¥HA2nd
7 IEEFFBRMERIFmNonprofit Organization Fatt @¥ MC B2 @G 10
L Yuko Nishide Term
- =) 2 FHA2nd
8 REFEIBFRManagement '_“ﬁ_ a MC B2F [©) 12
L Yasunari Takaura Term
o I—TF 4> - UB—F4FRMarketing f=i) EJ. - MC 51 FH1st ® 14
L Research Tsukasa Ishigaki Term
& 2 FHA2
10 BEEHEHREvironmental Economics B5IE MC B2Fnd | 006 | 16
Akira Hibiki Term
11 IBFRAFTRL KisRYIEFHmAdvanced Solar System %39 BRIE b MC 8 2 FHi2nd ® 17
Science Physics Yasumasa Kasaba et al. Term
) 15 HA1st
12 RI% £itaScience and Society = Mc,DC BLFWIS | 566 | 19
L Tsuyoshi Hondou Term
13 *4?35:’.:?’—)3 > Science 2&% 4 MC,DC 8 1 FHA1st 0a6 | 21
Communication Tsuyoshi Hondou Term
FIATTR TAFSHERE - FAZSARIEE SR h P ti 2 FHA2
14 E_}.}Tﬁﬂ FFTHEEE Hn.fﬁ 8+ =Research Promotion & Charge Teachers be % 2 FHA2nd ® 23
Medicine Research Ethics Term
15 TR DFRTFFFRAdvanced Molecular and 28 8% MC 85 1 FHA1st ® 25
Pharmaceutical Sciences Structural Analysis Tomohiro Konno Term
B E BEE 1 HA1st
16 B tF4FmAdvanced Organic Chemistry ':'_2 = e MC BLF [©) 31
L Naohiko Yoshikai Term
17 TSREEEFFMAdvanced Applied Bio- Bi5 517 MC 8 1 FHA1st o 35
L pharmaceutical Sciences Nobuyuki Takahashi Term
18 EEREFFRI58% I Special Lecture in Bi5 =17 bC 21 FHlst ® 15
Pharmacy I Nobuyuki Takahashi Term
TFARAR § 8 Intensive
19 _?_ H"‘y ARt SE 3 History of Modern Technology E-EIEP w6 DC s A @] 48
Engineering Shuji Tanaka et al. course
P4 \ih A
20 J\— R 1 7EHREHardware Foundamentals ]_q =i A MC REUndecided @ 50
L Takahiro Hanyu et al.
EEREN
HEA T FIntroduction to Semiconductor Rihito Kuroda
21 MC REUndecided 54
Device Physics and Technology HERE Bk @
L Masao Sakuraba
Iz =
22 3 FEFT T FMolecular Electronics :FE_‘ %E" MC REUndecided @) 56
L Ayumi Hirano
=8 EX
Tatsuo Yoshinobu
v =
23 JA A>3 T Biosensing HES MC F%Undecided | @ | 58
Ayumi Hirano
=R E—B
] Koichiro Mivamoto
BOE #—
Shoichi Toyabe
24 Y T ¥ Biphysics and Bioengineering - {I“i MC REUndecided @ 60
L Shuichi Nakamura
S = Bk 1 HA1st
25 #EtEwUrban Planning _%ﬁ = MC B0 [©6] 62
L Michio Ubaura Term
BRITIZ2=r—>3>
e = AT IE% 85 1 FHA1st
26 FHA >amArchitectural IT Communication - MC - [©) 64
i Masashige Motoe Term
L Design
57 B FRIERE ¥ The World's Architectural mo& H—E MC 8 2 FHi2nd o 6
L Heritage Junichiro Higaya Term
=iE =
28 ﬂ?&?ﬁﬁi?i;:b’—ia > & Science Makoio Takahashi MC 85 1 FHALst ® 68
Communication KNI Ke# Term
I Daisuke Karikawa
_ KA B 1 ¥HA1st
29 BE> X LswManagement Systems . i FRH MC B0 ® 70
L Akira Nagamatsu Term
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30 BRE> X T LfFmAdvanced Management KR BEBA be 8 1 FHA1st ® 7
Systems Akira Nagamatsu Term
/N Z L] 15 HA1st
31 MBS 25 L\Value Systems MR MC,DC BLF ® |74
Akira Nagamatsu Term
oz =4 — E— 1%HA1st
3 ?’ /IO_I\ -4 _ E_EHI{ _ MC,DC % 1FH ® 76
v JProject Leadership Shuichi Ishida Term
. A E— 15 HA1st
33 $FELASH New Business Creation I & MC,DC BLF ® |8
Shuichi Ishida Term
34 Kifitt=> X5 AfswIntroduction to BH E— MC 85 1 FHA1st ® 85
Management Science and Technology Shuichi Ishida Term
A E— 15 HA1st
35 N EAEE kB8 Intellectual Property Strategy ) ,{ . MC,DC BLF ® 88
Shuichi Ishida Term
36 H—R>=Za1— hS)LERERCarbon Neutral EF'EH (75 MC 85 1 FHA1st ® 90
Fundamentals Toshihiko Nakata Term
37 b_7,ﬁ>;l_ ~S)U4FsmCarbon Neutral EPEE! (74 be % 2 FHA2nd ® 93
Apprications Toshihiko Nakata Term
s A ) BH E— 85 1 FHA1st
38 | BFHAFEARIAgricultural Science 4 & BEGIES Global Bioethics ” I . MC ® 95
Keiichi Ishii Term
DEEG I A t Sci f B & 15 HA1st
19 B 'Rﬁ eneral Assessment Science o BEH %‘i MC,DC 25 1 FH1s ® 97
Agricultural Product and Food Tomoyuki Fujii Term
40 EPRSALRRFORL ¥l s BUBAFER I Sustainable = EiR MC 85 1 FHA1st ® 99
International Cultural Studies Development II Noriaki Nishimiya Term
RIBIERR I Envi tal RIS E= 15 HA1st
a1 /‘ﬂﬂ.'ﬁ&ﬁﬁ m'l nvironmenta = % B ' MC 25 1 FH1s ©® | 101
Public Policy II Fukushima Keizo Term
BRiEHEHR I Environmental —JBUAEE 85 1 FHA1st
42 mEE R T eI s=IAes MC 5 ©® |[103
Education I Sachi Ninomiya-Lim Term
3 iﬁﬁéiﬁﬁiﬁ%ﬁmnvironmental and Resource {ZEE.%' 1E3A MC 25 2 FHA2nd o6 | 104
Economics 1 Masahiro Sato Term
BRIEERZ%H I Environmental and g 1E5A 85 2 ¥H2nd
44 RIS R _ Vir _ MC = o0 105
Resource Economics II Masahiro Sato Term
BARR I A Hist f 2 FHA2nd
45 AFHLIA History 0 Klautau Orion MC,DC %252 ©® |106
Japanese Religion Term
SERFEER (3558) Introduction to 85 2 ¥H2nd
46 " Zisk Matthew Joseph MC,DC @® |108
Language Term
HZAFESE I History of the Japanese 15 HA1st
47 AL Y P Zisk Matthew Joseph MC,DC Bz ©® |109
Language II Term
48 BIRRIEATRR BiRIE1F Algebra and discrete RIX BB3A MC %1 FHA1st ® 110
Information Sciences mathematics Akihiro Munemasa Term
- . X ik B 2 FHA2nd
49 ETES U > Statistical Modeling x fﬁ? MC w2 @ 112
Yuko Araki Term
§i§ m
g 2= gy . . AFHE 5 2% H2nd
50 EanlBRS X7 LRIF Systems Bioinformatics Kengo Kinoshita MC Term () 114
et al.
F— LNIEERG Th for Applied = EE 15 HA1st
51 o2 AE'rm ame Theory for Applie = %E MC 25 1 FH1s ® 116
Economics Dao-Zhi ZENG Term
[EERIRMIR = Management of Information iUl 15 HA1st
52 |EERIE MR R g rmati EJ_ B MC FE1¥H @ 118
Technology Katsuyuki Watanabe Term
n=E —8
N Kazumichi Matsumiya 5 2 FHA2nd
53 RA1E#HRF Cognitive Psycholo MC @) 120
TR0 4 i FH #E— Term
Yuichi Wada
54 Eiﬁ_ﬂ?ﬁﬂﬁﬂ . Eiﬁ%_il?méﬁlntroduction to Environmental _? Y3 MC 8 1 FHALst 0® |12
Environmental Studies Studies Ri Gyokuyu Term
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20245 E EFFHMEHRI IR

AEFR I A e/

HYEE /Instructor : |FH FEH/

W H - 3RE/Day/Period : Hifl] AMEH 3#HFF BELHESHETE

X R4 /Eligible Participants : ,

BB F > NU 7 /Course Numbering : EEM-ECM602], HAr%k/Credit(s) : 2

1. BBy LME/Object and summary of class :
BT 7 A T AZBIT 5RO T DOWTHES, FRZ, SRR S OMMAS T IEIZ DWW THER AT 9, B T
RS HRERXCRM O FEROH#HE LN, HOENCOHEMLTESMT L L,

This lecture gives a course on mathematical finance including stochastic interest rate modeling.

2. BEOEZEHIZE/Goal of study :
BEFIET AT + VU — R — MET U RO iR E O &RE T VLB TEESCESRA TV ay, ATy
7 AT v Ty a e EOEFRIIRA RS O O R R IR OWTHEFAED D,
The aim of this lecture is a brief understanding of the short-rate model, forward rate model, LIBOR model.

3. BEANA - HFiELEETE/Contents and progress schedule of the class : ) ) )
R A DI Y NSV TR ATE 21772 > - %10, & % & ASFIEF LB THESERT U AT (70
S EHROTFIEICONWTELEEITR 5, WBERNVBRFIEOR L TRERBS FTER L EL OB EH O EET T OWTHE
L=,

We give a short review of the stochastic differential equation. Then we study the computational method of bonds
and interest rate derivatives using the probabilistic methods and the partial differential equations.

4., % - BRI E/Practicalbusiness
X0k, 2% - EBORETHD Z L %ERT, /Note:”O”Indicatesthe practicalbusiness

5. i =#E/Language Used in Course :

HAGE
6. AR 51E/Evaluation method :
LAR— k

7. BRELB IS EE/Textbook and references :

8. BPEURL/URL :

9. REMR:RINFME/Preparation and Review :
MERFNTPHBL T 7 A F L AT DWTME 325 2 & THMESERD D Z &

10. ZDOf/In addition :




20245 E EFFHMEHRI IR

Econometrics I/

HYZE /Instructor : DA1 RUNYU/

MR - FERF/Day/Period : B KHER 23K % 3/NER=E

X R4 /Eligible Participants : ,

BB F >N U 7 /Course Numbering : EEM-ECO564E, HNr%k/Credit(s) : 2

1. DB EHE/Object and summary of class :
This course focus on elementary econometrics and is the preparation of subsequent advanced econometrics
courses. The first few classes will cover the elementary probability and statistics theory for studying elementary
econometric models. The rest of classes will include estimation and inference of elementary regression models,
with an emphasis on cross—sectional data. Simple R programs will be used and taught.

2. PEDOIZEHIE/Goal of study :
The students are expected to have a deep understanding of probability, statistics and elementary cross—sectional
regression models. Good command of knowledge covered in this course will also facilitate studying other economic
courses and reading some empirical research.

3. BENE - FiELEETE/Contents and progress schedule of the class :
The course contents are based on following 2 textbooks:
1. Introductory Econometrics: A Modern Approach (7TH) by Wooldridge Jeffrey.
2. Probability & Statistics for Economists by Bruce E. Hansen.

Basic Probability Theory and Random Variables.
Parametric Distributions.

Sampling and Estimation.

Hypothesis Testings.

Simple Linear Regression model.

Multiple Linear Regression model.

4. FE¥% - ZEBAIRE/Practicalbusiness
X0k, 2% - EBORETHD Z L %ERT, /Note:”O”Indicatesthe practicalbusiness

S O W=

5. fEFS%8/Language Used in Course :
English

6. FAERTM 5 /Evaluation method :
4-5 assignments (40%)
Final exam (60%)

7. BEERIUVBEZE/Textbook and references :

Introductory Econometrics : A  Wooldridge Jeffrey Textbook
Modern Approach (7TH)

Probability & Statistics for Bruce E. Hansen Textbook
Economists

8. BEURL/URL :
9. REBEWINFIE/Preparation and Review :

10. #DO#i/In addition :
Google classroom code: kbtl4ou




20245 E EFFHMEHRI IR

Econometrics II/

HYHEE /Instructor : KO [T AT MENG/

B2 H - F#WKi/Day/Period : %81 K2R 23R 5 3/ER=E

%t %24E /Eligible Participants :

BB F > NU 7 /Course Numbering : EEM-ECO565E, HNr%k/Credit(s) : 2

1. DB EHE/Object and summary of class :
This course is a one-semester introduction to econometrics. The course will cover fundamental knowledge of linear
regression in economic data analysis. Necessary probability and statistic concepts will be taught and reviewed
Empirical applications, rather than theoretical proofs, will be emphasized. Empirical examples will be
demonstrated in class. The R program will be taught and used throughout the course.

Textbook
Wooldridge, J. M. (2020). Introductory econometrics: A modern approach, 7th ed., Cengage
(E-Book available from the university library website)

2. PEDOIZEHIE/Goal of study :
The students are expected to have a deep understanding of modern econometric methods in economic data analysis.
Also, the course is designed as a prerequisite for advanced econometrics courses. The students will be able to
apply basic econometric tools in empirical research (cross—sectional data) after the course

3. BEANA - FikLEETE/Contents and progress schedule of the class :
1. Economic data structure (Wooldridge Chapter 1 and Appendix B & C)
Basic probability & statistics for econometrics
Conditional expectation (conditional mean)

Causality & Ceteris Paribus

2. Linear regression model estimation (Wooldridge Chapter 2 & 3)
Simple & multiple regression

Gauss—Markov Assumptions

Unbiasedness, Efficiency, BLUE

3. Multiple regression inference (Wooldridge Chapter 4)
Classical linear model (CLM) Assumptions
t and F tests

4. Large sample regression model (Wooldridge Chapter 5) and Consistency (Wooldridge Appendix C-3)
Asymptotic normality
Large sample inference

5. Multicollinearity (Wooldridge Chapter 3, 3-4a) and Heteroskedasticity (Wooldridge Chapter 8)
Robust standard error & inference

Diagnostic tests for Heteroskedasticity

Weighted Least Square (WLS) estimator

6. Endogeneity (Wooldridge Chapter 15)
Instrumental variable & 2SLS
Testing for endogeneity & overidentification

7. Miscellaneous topics (Wooldridge Chapter 6)
Beta Coefficients

Functional forms

Goodness—of—fit & selection of regressors

8 Regression with qualitative information (Wooldridge Chapter 7)
Dummy regressors
Linear probability model

9 Model specification, measurement error, and sample issues (Wooldridge Chapter 9)

Not all topics in each chapter will be covered. Please refer to the lecture notes distributed during
the class.

4. E% - EEBrFE/Practicalbusiness
O, 2% - ZEBARETHDH I LETT, /Note:”O”Indicatesthe practicalbusiness




5. fEH=#8/Language Used in Course :
English

6. A&l E/Evaluation method :
Assignments (30%)
Mid-term exam (30%)
Final exam (40%)

7. BREB I USBEE/Textbook and references :

Introductory Econometrics: A Wooldridge Cengage Learning
modern approach 7e

8. BEURL/URL :
Google Classroom: yl6gxoi

9. IS F1E/Preparation and Review :

10. ZDOf/In addition :

2020




20245 E EFFHMEHRI IR

Health Economics_[EPREF Eidan/

HYZE /Instructor : M B4/

WEH - i&K¢/Day/Period : %3] KFEH 13k REFFMESHYE

%t %24E /Eligible Participants :

BB F > NU 7 /Course Numbering : EEM-ECO608E, HNr%k/Credit(s) : 2

1. BBy LME/Object and summary of class :

This class provides the theoretical backgrounds of major topics in health economics at the master level after
quickly introducing those of the undergraduate level.

This class also provides basic causal inference and microeconometrics methods used in recent health economics
studies.

2. HEDOB|EBIE/Goal of study :
The goals of study of this class are:
(1) To learn basic and constructive economic knowledge to analyze the current health policies and the problems
of health systems in order to provide the “evidence—based health policy”.
(2) To be able to understand leading—edge studies in health economics

3. BEAR - FELEETE/Contents and progress schedule of the class :
The schedule of this course is as follows:
#01 Guidance and an overview of health economics/ Ordinary least squares
#02 Health capital model
#03 Empirical analyses on health capital (Maximum likelihood estimation)
#04 Empirical analyses on health capital (Binary choice model)
#05 Health insurance theory
#06 Moral hazard
#07 Causal inference
#08 Empirical analyses on health insurance (Health insurance experiment)
#09 Empirical analyses on health insurance (Local average treatment effect)
#10 Empirical analyses on health insurance (Panel data models)
#11 Theory of Supplier—induced demand
#12 Empirical analyses on supplier—induced demand (Instrumental variable estimation)
#13 Theory of supply of medical services
#14 Empirical analyses on supply of medical services (Productiity analyses)
#15 Summary
Note that theoretical parts will be provided by a on—-demand lecture, and empirical parts will be provided at a
classroom.

4., E¥ - ZEAIRE/Practicalbusiness
O, 2% - EBARETHDH T L&Y, /Note:”O”Indicatesthe practicalbusiness

5. fEF=%8/Language Used in Course :
English

6. AT ¥E/Evaluation method :

Several times take—home examinations (100%)

7. HEERIUVBEZE/Textbook and references :

Health Economics P. Zweifel, et al. Springer 2009 978- Text
3540278047
Introduction to Econometrics  JH Stock & MW Watson Pearson 2019 978- Reference
Education 1292264455
Causal Inference: The Mixtape Scott Cunningham Yale University 2021 978 Reference
Press 0300251685

8. BBEURL/URL :

9. REBEMINFME/Preparation and Review :
Students need to download and check the lecture notes in advance and also review the topics after the class
The code of Google Classroom for this lecture is ”ij3koqf”




10. ZOH/In addition :
I presuppose that students have already gained the knowledge of microeconomics, macroeconomics, and econometrics
at the undergraduate level. Specifically, H#k I 7 aiRiEE « Tk~ 7 aRESF « TG ERES - Microeconomics I &
II - Macroeconomics I & II « Econometrics I,
I will provide other announcement of this lecture, especially contents & evaluation, only for the students of
the Advanced Graduate Program for Future Medicine and Health Care (RRAIERAIE BN 7275 L) and those
of the CAMPUS Asia Plus course (B #HFZERIOMIREN ) KF B2 —R).




20245 E EFFHMEHRI IR

RET — X BN

ﬁé%{ﬁﬂnstructor : Eﬁ EAR/

W2 R - BK¢/Day/Period : Bl AMEH 33KF FHIWYE

X R4 /Eligible Participants : ,

BEF >N J/Course Numbering : EEM-EC0617], BAr#%/Credit(s) : 2

1. BBy LME/Object and summary of class :
Miﬁﬁﬁ%li%;fxiﬁifﬁﬁb\%ﬂé?ﬁﬁ%’?*ﬁﬁ@’lﬁg%gﬁ&é@&C#ﬁ?blﬁﬁﬁf“&béo ZOFEFRTIE, FHrERFHER IS
LR BTG AR T D, ZOMWETIILUTONEEZH 5 : Portmanteau EFE, Prohorov OFEH, HEG 54 CH, Slutsky
LN Levy@ﬁ‘f‘ e, 7‘/1/5#& — k. WL ESME, REE, —BbE— A2 M

Google classroom code: sebghex

Asymptotic theory is the primary method used to examine the properties of econometric estimators and tests. This
course offers the asymptotic theory for econometrics. The keywords of this course are as follows: Portmanteau
theorem, Prohorov’ s theorem, continuous mapping theorem, Slutsky s lemma, Levy s continuity theorem, delta method,
consistency, asymptotic normality, maximum likelihood estimation, generalized method of moments.

2. % V@@%Hiﬁ/Goal of study :
ZOFERO BTG ERE LB RN R 2 BT 5 2 L TH D,

Participants are expected to understand the asymptotic theory for econometrics.

3. BENE - FiELEETE/Contents and progress schedule of the class :
UTORNEZEZH 9, The following contents will be discussed.

MERAY 72 I A& / Stochastic convergence

Y% / Characteristic functions

T V2 / Delta method

W EHEE R / Extremum estimators

WEHEE RO —FE / Consistency of extremum estimators

WEHEE EOWINT EMM: / Asymptotic normality of extremum estimators

W EeD—EHEE / Consistent asymptotic variance estimation

2 BePEHEE B / Two—step estimators

4. B - EEERYIZE /Practicalbusiness
XOIL., E¥ - EBMBRETHD Z L%ERT, /Note:”O”Indicatesthe practicalbusiness

PN O N

5. fEF=%8/Language Used in Course :
HAGE / Japanese

6. FRAERTM 5 /Evaluation method :
EEIZESWCGEZ T+ %, / The evaluation will be based on assignments.

7. BEERIUVBEZE/Textbook and references :
Asymptotic Statistics A. W. van der Vaart Cambridge 2000 0521784506
University Press

W
o
I

8. HEEURL/URL :
9. LGRS FE/Preparation and Review :
10. #DO#1/In addition :
ATV IR 2 B 5 7 L H ERFE RO A VB L 4%, / Basic knowledge on mathematical statistics and

econometrics is required to follow the class.




20245 E EFFHMEHRI IR

Regional Enterprises_ilk{>EiG4ran/

HUZEE /Instructor : {@ME B&/

MR - FER/Day/Period : Bl &MER 63K # 3/NER=E

X R4 /Eligible Participants : ,

BEF Y J/Course Numbering : EEM-MANGO6E, Hifr#%/Credit(s) : 2

1. BBy LME/Object and summary of class :

The purpose of the course is for students to understand the features of Japanese businesses, especially focusing
on SMEs and Regional Enterprises (REs) and their surroundings. In addition, related theories and concepts are
introduced showing examples.

This lecture will be given face—to—face, Friday 18:00-19:30. /i3 (Small Lecture room, 3)
Any changes will be communicated as soon as possible.

Materials used in the lecture will be provided by the instructor.

2. HEDOB|EBIE/Goal of study :
The students are required as follows; (1)to understand the situations of REs and SMEs in Japan, (2)to understand
basic management theories and concepts, (3)to compare the SMEs and REs in Japan and those in their own countries
(4)to think how to apply what they have learned to their own countries’ SMEs and REs cases.

3. BERNE - FELEETFE/Contents and progress schedule of the class :

The topic of each class is as follows (Note that the schedule and contents are subject to change.)

1 4/12 Orientation

2 4/19 Enterprises and regions::How are regional factors and enterprises’ activities related?
3 4/26 Time—honored companies and business transformation in Japan

4 5/10 Discussion

5 5/17 Family businesses

6 5/24 Discussion

7 5/31 Knowledge creation by REs: How do Japanese companies make innovation happen?

8 6/7 Resource creation by REs: How does exhausted countryside revive their economy?
9 6/14 Discussion

10 6/21 Entrepreneurship in Japan: Why is entrepreneurial spirit weak in Japan?

11 6/28 Discussion

12 7/5 Innovation by SEMs and starups

13 7/12 Ecosystem Formation in Japan

14 7/19 Discussion

15 Report submission

4., E¥ - ZEAIRE/Practicalbusiness
O, 2% - EBARETHDH T L&Y, /Note:”O”Indicatesthe practicalbusiness

5. fEF=%8/Language Used in Course :
English

6. AT ¥E/Evaluation method :
Students will be evaluated based on: (1) assignments (40%), (2) class participation (20%), and (3) Final report
(40%) .

7. BEERIUVBEZE/Textbook and references :

Routledge Handbook of Parissa Haghirian Routledge 2016 978-0-415- reference
Japanese Business and 73418-9
Management

8. BBEURL/URL :




9. 1BEMSFME/Preparation and Review :
The participants must read the assigned case and prepare for the discussion

10. #DOfi/In addition
+ The students taking this class must register in Google Classroom. GoogleClssroom code is as follows;

EM0420
Class code : shto2s

* The students taking this class must also register the Google form as follows before the first class

https://forms. gle/WAAdkq44B jRoHp756




20245 E EFFHMEHRI IR

Nonprofit Organization_ JFEE Rk EE/

Y E /Instructor : T BF/

B2 H - #WKi/Day/Period : %8l &MH 2R F2/ER=E

Xt f4E/Eligible Participants :

BB F > NU 7 /Course Numbering : EEM-MANGOTE, HAr%k/Credit(s) : 2

1. DB EHE/Object and summary of class :
This course aims at acquiring basic knowledge and concepts on nonprofit organizations and their management
striving to solve various social problems and to create social values, and social capital. Topics relating to
the role, significance and management of nonprofit organizations are examined through lectures, case studies,
student presentations and discussions.

2. HEDOB|FEBIE/Goal of study :
On successful completion of the course, students may expect to
- understand the basic concepts, role and development of nonprofit organizations
— understand management and leadership of nonprofit organizations
— comprehend the state and challenges facing nonprofit organizations
— think through how to solve such problems and make recommendations

3. BEANE - FELEETFE/Contents and progress schedule of the class :
The following topics relating to nonprofit organizations (and relevant NGOs, social enterprises and social
capital) are examined through lectures, student presentations and discussions:
— Theory, significance, international and regional comparison
- Historical development, state and challenges
- Management (mission, HRM, funding, accountability)
- Cross—sector partnership (Nonprofits, Business, Government, University)
- Advocacy, public policy, social impacts
- Social capital, diversity and inclusion, sustainability and resilience
(Some topics are subject to change depending on the interest of students at the first class.)

4. FE¥% - ZEBAIRE/Practicalbusiness
X0k, 2% - EBORETHD Z L %ERT, /Note:”O”Indicatesthe practicalbusiness

5. fEFS%8/Language Used in Course :
English

6. FRAERTM 5 /Evaluation method :
Presentations (Individual and/or group) : 2 to 3 times (TBA: subject to the number of the registered students) (50%)
Participation in discussions and minutes paper at each class(50%)

7. HRER I UBEE/Textbook and references :
How to get a copy of the
textbook, journal articles
and/or  reading list is
announced at the first class
Reference: Crutchfield, L.R.
and Grant, H.M. (2012) Forces
for Good: The Six Practices
of High—Impact Nonprofits
Jossey—Bass. Nishide, Y
(2009) Social Capital and
Civil Society in  Japan,
Tohoku  University  Press.
Osborne, S.P. (2013)
Voluntary and Not—for—Profit
Management, SAGE. Renz, D.O.
and Associates (2016) The
Jossey—Bass Handbook of
Nonprofit Leadership and
Management, 4th ed. Wiley
Articles in related journals:
Nonprofit and Voluntary
Sector Quarterly, Voluntas
and Nonprofit Management and
Leadership.

10




8. BBEURL/URL :

9. REBFMSFME/Preparation and Review :
Students are expected to read textbook/article and prepare for effective understanding, presentations, discussions
and minute paper at each class

1 0. ZDf/In addition
For details and update information, register the Google Classroom: Class code: gnrwjdu
The class materials and information are to be communicated through the Google Classroom.

Office Hour: by prior appointment through an email to the instructor.
E-mail: yuko.nishide. c8@tohoku. ac. jp

11




20245 E EFFHMEHRI IR

P PR/

HYEE /Instructor : =i FEH/

WEH - fERF/Day/Period : 5RE KHER 27 22/ NER=E

X R4 /Eligible Participants : ,

BEF Y J/Course Numbering : EEM-MAN608], Hifr#%/Credit(s) : 2

1. #%0p HH’JJ:%E/ObJect and summary of class :
REFICBIT2HBEEDOR—ART T 4 TIZHOWVWTT F A Mifal L CFS, TEDODT T 0T 4 7BV TERRS
Nz, MABHEOEE 2T 7 A NOMEBRERITRZE LT-MIRERN T 7 1 —FI2 o0 T, FBINRIEAIEN 20 5%
AFEFAT Fu—F L LoD, Bard 5,

This lecture will let you learn the perspectives how to construct any management theory through exploring academic
text books. We would like to compare positivism approach for establishing objective laws with behaviorism approach
for understanding inter—subjective motivations in relevant actors.

2. %{F@?léﬁi@/Goal of study :
R F ORI 2 FIERIIBIC O W TEEZIED 5, 0B 2@ U T, B OB L, KL 5 FiEmeIEI
RICOWTHREMIZRND L RFEE L RE& S,

This class will provide you with profound insights into the methodology of constructing management theories and
inspire the research senses through which you can acknowledge your own methodological assumptions.

3. BEANA - FikLEETE/Contents and progress schedule of the class :
TROBET XA MEFEI LICHHICHRAED D, ZHAFFED P v 7 AZHOWTGRERED AV ke A= —%
EEWER L, #2325, %E?E%‘ WZOWTIXRERE, ¥84 95,
(1) 70T 4 7B DEIEEERNT 70 —F
(2) 72T 4 v TR DMRERNT 7o —F
(3) 7o T4 7O (Ra, hI A, BMETRGA, =—W15%)

FARMNCHERE GHEtR¥E) & LEITN, EENVIUIT T A > (zoom) HOFHLET,
Google Classroom Z i U CEEHEA % 24TV E 9,
77 A3 — R : mrwknud

This lecture include the following contents: what is the thinking methodology of management study, the comparison
between description of variables—system and one of actions—system in research of business strategy and case
studies as modeling the unintended effect of the chains of actions.

4. ¥ - EBEAYIZE /Practicalbusiness
XOIL., E¥ - EBMBRETHD Z L%ERT, /Note:”O”Indicatesthe practicalbusiness

5. fHE7E/Language Used in Course :
HAGE

6. AT ¥E/Evaluation method :
AR = J O R DR AR IR0 T L UL BB D E R E 72 &12s U TRl 5,

7. HEERIUVBEZE/Textbook and references :

Wi+ 277 F—F— bR afiEE Hh R s A 2022 9784502431418 #HflE
A T— R L HRERED R

7““/774 Ve TL—3Iy  BEARBIINE PEE S 2012 SBE
m%kﬁ%kﬁ?% IR PEE S 2011 &k
~—TT 4 7B ORI HHE AR 2012 SBE
EVRA AP A h—AlIED R A TE 2009 sHE
&AM

8. HEURL/URL :
HEZHH) U 7 b— b Works B V) — X TRRBIOARE | (BE T HAKER)

https://www. works—i. com/works/series/seikou. html

9. RERFRISNFE/Preparation and Review :
T#R%®%$_0%:f/k-«~ﬂ~@¢m%Lbf% LTH BN, EFECHIMOZRAENSD T — KN
v 7 ERVIED Z E TCHEEOEBFICESLTTHLH W,

12



10. FOf/In addition :
KEBROT —~~OELRZDLELHY | HELRGHRORENEHLBREA L, TEMELOT 4 Ay a v ERbRNC
ENBEORHERMETH D, A ORGRITR D 720,
[EEfR%5E] http://www2. econ. tohoku. ac. jp/  takaura/
(47 4 27U —] A3 (BREFEFVIERE 6 B 601)
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20245 E EFFHMEHRI IR

~—=T 47 VY —F K/

HUZEE /Instructor : /E 7]/

WEH - 7&Ff/Day/Period : Bl KHEH 33k REFHNESHYE

X R4 /Eligible Participants : ,

BEF Y J/Course Numbering : EEM-MAN601], BiAr#%/Credit(s) : 2

1. DB EHE/Object and summary of class :
[EoBER]
%5%7&%]?4 VT VY —FIIRBEBRT = ONHEEREM L, T a s 7 I T ERWEERENEEET S
D
=T 4 TIEBO DI L SN AHEEETEI O, EITEO T, THENTORY Y a = TR YT, T
—HERWTEERORONNR B IEREA LR TWVD, KRG T, ~— 7T 47 - U —F THWLN LR RT —X
I TFEOFANE L HCRM M E 2 HR L, R EZHW T — 2 o2 ZERT 27200 2 512 MHT 5, BENICE, 248=
iRty Lo udEE SO, BEEORIRET LR EZ V) TETH D,
XpB, BRURDATIZOWTIEFREFERBEFICB DT LWVEBENMTON D720, AHEFRTIIERD Fbin,

In this course, students will understand some typical data analysis methods for marketing research and develop
data analysis skills using programming language.

2. BEDOEEBIE/Goal of study :
=TT 4T UV —FIRBIT LT — TR R EE BRT 5,
=TT 47 - U —F THW LD AR 72 0T FEOBBE MY 2 BRI 5,
B TFEEHWET 2 o EERTE S,

The purpose of this course is to help students explain some typical data analysis methods for marketing research,
and understand mathematical property of it.

3. BERNE - FELEETFE/Contents and progress schedule of the class :

R TIT Y,

Google classroom D7 7 Aa— K

lwdmgw3k |

[(FHEONE - k] BREMERXEFLET D,
[#EETE]

B1E HAF R

Foml ~—FT 4 TIRBIFEIT—HIEH
%3 al BAEMT - MRS 1

%4 n ZAEMNT - R 2

¥5ME HEHMET V21

el HMHAMTETY U2

BT S EEE ST 1

%8 A HAEAEE M 2

o m HEAHEE NN 3

10| I RBIREFLL

FllE 7T RERET L2

F120E I REIRET L3

%13\ HEHEREEEOETV V1
F1am HEHEREEOET VT2
F15E Txu—T v TRE

This is a lecture—centered course.

4. E% - EEBHfFE/Practicalbusiness
O, 2% - ZEBASETHDH I LETRT, /Note:”O”Indicatesthe practicalbusiness

5. ﬁ}jﬁ%?ﬁ/Language Used in Course :
A AGE

6. FRAEEEAM )75 /Evaluation method :
HA X AR Z D,

7. BREB IS EE/Textbook and references :

14



8. BBEURL/URL :

9. WIS F1E/Preparation and Review :
BREICEALTH BV

10. ZDOf/In addition :
[BIEDFM] KEFERL L~V ORGSR & S o ik
[E#&E] i sgk@tohoku. ac. j
(A7 427 0—] WEFE, 72720, k7
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20245 E EFFHMEHRI IR

Environmental Economics_BRIZERRE P40/

HWHE /Instructor : A3] B/

W2 R - i&K¢/Day/Period : %3] HIEH 33Hkr REFFME 1Y E

%t %24E /Eligible Participants :

BB F > NU 7 /Course Numbering : EEM-ECO605E, HNr%k/Credit(s) : 2

1. BBy LME/Object and summary of class :

This course applies standard microeconomic theory and concepts to understand the role of environmental policy
The students should have completed Calculus and microeconomics courses of advanced undergrad level before taking
this class.

Google Classroom Class Code :nxxobut

2. FEOHERBE/Goal of study :
At the end of the course, students should be able to understand the basic knowledge of environmental economics.

3. BENEA - FiELEETE/Contents and progress schedule of the class :

(Class 1) External cost (negative externality) and the market failure : Case of pollution

(Class 2)The optimal environmental policy in the case of pollution under the competitive market.
(Class 3)External benefit and the market failure : case of afforestation

(Class 4)The optimal environmental policy in the case of external benefit under the competitive market
(Class 5) The optimal environmental policy in the monopolistic market

(Class 6-7) Incentive of adoption of environmental friendly technology (or investment) and environmental policy
(Class 8-9) Choice of environmental policy instruments under uncertainty: environmental tax or command and control
(Class 10-11) Emission trading scheme

(Class 12-13) Information provision and choice of quality by producers

(Class 14-15)Economic analysis of liability law toward the (environmental) accident: how do the injurers and the
victims be responsible for the damage respectively? What is the optimal liability rule to induce them to choose
the optimal accident avoidance behavior?

4. FE¥% - ZEBAIRE/Practicalbusiness
X0k, 2% - EBORETHD Z L %ERT, /Note:”O”Indicatesthe practicalbusiness

5. fEFS%8/Language Used in Course :
English

6. AT ¥E/Evaluation method :

Based on the final examination (70%) and quizzes (30%)

7. HEERIUVBEZE/Textbook and references :

8. BBEURL/URL :

9. REBEWINFIE/Preparation and Review :
The students are expected to read materials distributed in the class beforehand

10. ZDft/In addition
(1) This course will be taught in English. The materials for the lectures are distributed in the class. The
students must have basic knowledge of microenocomics. If they have not studied microeconomics, read the attached
file to prepare for this course before the course starts
(2) Office hour : by appointment (email : hibiki@tohoku. ac. jp)
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FEEE/ Year 2024
BEA KIGRYBER
f# B - $88%/Day/Period % AIEQ S8R
B/ Credit(s) 2

%P BEIE

N HEA
L2 8 /Instructor TR #£#

FH B

=F &R
2H/Semester %®EA
MBFNYLY
/Course code/number SGP-EPPS45E
ERERE ®iE

/Language Used in Course

ATATIRERE
/Course of Media Class

TERERA
/Main Subjects

<{Science>

Y Kasaba, F. Tsuchiya, H. M|sawa F&Ej7?(7-)tﬁﬁﬁ'ﬁt‘/9— Planetary Plasma and Atmospheric Research Center
Y Katoh: #hIk¥IBFPEL - FEHMIKEM T[S / Solar—terrestrial Plasma Physics Laboratory (STPP)

N Terada: Bk IRFEL - ggjﬁ‘\.%ﬂ% / Planetary Atmosphere Physics Laboratory (PAT)

FiE#EESE  <Engineering> B
H. Nagai: AR 2R / Institute of Fluid Science
K.Yoshida: fiiZE5FH L% / Aeronautical and Space Engineering

[LIFE]
J.Hidema, A Higashitani: £ & #2#ZHl / Graduate School of Life Science

REER Space Exploration (R EBA$R)

(T;iiluerse Space Exploration
e AEOR - RERENESHER FHEMABICOVTID2ORANSETS. F1DRALRENEETHLA - REOHY, F20B AL, F

EE‘J?&&E BEATEICTATHMELY EI0RARFHCETIEROHETHD. BAKDMRICEXZAUEABDHES %ﬁ?r@ﬁlﬁl
RIZEY RSN D.

Human beings are promoting space exploration by utilizing space probes and space vehicles to expand habitable area in the solar system.
We will give detail explanations on the space exploration along with following three accepts; i.e. scientific aspects, engineering aspects and
life aspects.

Purpose
/Abstract

780 THRAECALTEEHSNGHE FERZTEOGHE TLTESHENENEORFONREERTS.

By joining this class, graduate students will have basic knowledge about planetary environment science, space exploration technology, and

Goal life in space.
BEDF  mmi SH0AS BEERHSALBEY RERHLEFOABREE LT PEERICETHEBOHEALE.
EEFE

BENBTUTONEEET

. Earth (Y.Katoh) [SCI] [+ Introduction (Y.Kasaba)]

Sun (H. Misawa) [SCI]

. Mercury (Y.Kasaba) [SCI]

Venus (N.Terada) [SCI]

Jupiter + lo (Y.Katoh) [SCI]

Mars (N.Terada) [SCI]

. Saturn and beyond & Icy Moons (Y.Kasaba) [SCI]

Aerial Vehicle for Planet Exploration (H.Nagai) [ENG]

. Thermal System for Spacecraft (H.Nagai) [ENG]

10. Robotics for lunar/planetary exploration (K.Yoshida) [ENG]
11. Orbital robots for space debris mitigation (K.Yoshida) [ENG]
12. Space weather hazard and mitigation (F.Tsuchiya) [SCI]
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13. Physiological effects of space radiation and microgravity on plant (J.Hidema) [LIFE]
14. Influence of gravity on animal physiology (A.Higashitani) [LIFE]

Lectures on the recent progresses of solar and planetary environment science, exploration of solar system with advanced technologies,
and life science in space will be given.

The order in the current plan is following;

1. Earth (Y.Katoh) [SCI] [+ Introduction (Y.Kasaba)]
Contents 2 Sun (H. Misawa) [SCI]
i 3. Mercury (Y.Kasaba) [SCI]
an 4. Venus (N.Terada) [SCI]
i 5. Jupiter + Io (Y.Katoh) [SCI]
S; edule 6. Mars (N.Terada) [SCI]
:h | 7. Saturn and beyond & Icy Moons (Y.Kasaba) [SCI]
€ class 8. Aerial Vehicle for Planet Exploration (H.Nagai) [ENG]
9. Thermal System for Spacecraft (H.Nagai) [ENG]

10. Robotics for lunar/planetary exploration (K.Yoshida) [ENG]

11. Orbital robots for space debris mitigation (K.Yoshida) [ENG]

12. Space weather hazard and mitigation (F.Tsuchiya) [SCI]

13. Physiological effects of space radiation and microgravity on plant (J.Hidema) [LIFE]
14. Influence of gravity on animal physiology (A.Higashitani) [LIFE]

RHRE gLkt OREER R NISHET 5.

Grading Evaluation will be made based on the attendance and reports.

HE _
BEO BELEBAEAT S,
52

Books
required Distribute necessary materials
/referenced

BXRMA saxmomnmenns.

Preparation
and Recommend that you read the references
review

e
EEMIRE
/Practical
business
XOlE,
E5E-RHM
BETHAHS
EERT,
/Note:" Q"
Indicates
the practical
business

BEEEA X I
Z0H Class—code: eagtice
EHES kasaba.y@tohoku.ac.jp

Method: Online
Remarks Class—code: eagtice

Contact: kasaba.y@tohoku.ac.jp

BEFBEM 2024/02/11 21:28

1B QRN B (S, ASEHROPEENELT HINBELOTHENT S LERELLTULET, 1 BUDERICBHELGDPERRMOBRIE, MHEE- BT I-DTIE15~

8%%;%[;}%%8&:0#%%%@%#1‘%(%%‘-E%‘f&r‘:)30~1 5. IEER, EERUERIITONTIE30~45BHDZRESSMIRERHBNFE (FE - BEELE) 156~
SiE] S o

One—credit courses require 45 hours of study. In lecture and exercise—based classes, one credit consists of 15-30 hours of class time and 30—15 hours of preparation

and review outside od class. In laboratory, practical skill classes, one credit consists of 30—-45 hours of class time and 15-0 hours of preparation and review outside of

class.
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FBEE/ Year 2024

HE4A HELits

B2 A - 5885 /Day/Period AT EDfth E3E
B3/ Credit(s) 1

HL4% 8 /Instructor rE B
HH/Semester B

=D AN

/Course code/number

EREE

/Language Used in Course

SAL-SCI811J

BT

ATATIRERE
/Course of Media Class

EERERE

/Main Subjects

RS

REEE

Course
Title

B"ED
B EHE

Purpose
/Abstract

BEHEARZIEE 2 —
BEQELSLFALLS: BEOFERLHS
What is scientific proof? Scientific incertitude and Society

ZDHREVHEETITON, HRICKEGHZEEEZ55. HELOERT, HEFEOREDEN, TREMFEORIAKIDOCELS

LY. CCISiE, BENMEEZITRAMEAOMREENY THS HZEMIELS, HAWNIRZEBRIIOVTO, HEZEBROEZHAD S

1175‘:%7’3\04:7’3\%) BEABORPEBCEGINIZHNELEADMEBRE | X, Z05FOMBEHNEST. & FHFORELE TS
MHRFOEHPEBMCTLELSL, ?iAE’J#II&ﬁ'CﬁEIL\bhé’\%E-EL‘% MRICERS. COFIBEELFRELCRETIILIE, HELUHR
DEFMEBERICESTH, FLEZERORKRICESTHLEETHD

AEETIEIUTOREYIREFBLTRELVNSEAFRIEL, HPELHEADERERHTIVEL.
1. HEMELS, #PHEEH

O BRMELHANEESE, FHREVWEMRELAETE

@ #MZ2E(EMR) OWGEE, 2&EMH
2. ﬂ"“‘@’f‘ﬁ'fi’éft”‘i%.tﬂ—?—%(5?-?'3%)O)Eﬁii'l’i(integrity)

@ fi{E 3 (GREBHIET) DAEHE

6% & fE(responsibility), 24 fi(co—production)
@ HERH, HEHBEORE

HMEZHEEDRRELTOREM(ncertitude)
2M§$'Cli #HELOBERETHA, HETZOMZERORALBER TERETD.

#E(:él?;&aa_liinﬂo)V\]@-L’JL"C-’EF*%L‘CE&H?T?&‘ REENERELLVEMASNIE, BREOHFITRYELLLELETHERLIZLE

Understanding of incertitude about those questions is basis for constructive discussion between scientists and society. We will discuss
how these issues are related to the issues between science and society.

- HEMELS, IFADOBECZEMEMY, HRLOEBRMERDELEHEERTS.
Understanding of incertitude of “scientific proof” and “scientific correctness”, as basis for constructive discussion with society.

ShEER

6H1H (L) 1085005 ~ 1885004
BEYAIVREF—IL(BEEFRICH)

E—E 1085005 ~ 1285005

FEE 1385005 ~ 1885005 (R ARIRRESHY)

TifHEL, EMBEEDSHREREHEZFERTOREBMSHSAIZLIL.
EERE LR—bERE.

N
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Contents Seminar style.

BT iz aesmsow), LK—hG50%)
ﬁlﬁ
Grading participation (50%), report (50%)

CERIER T TEPMEARK] RERAFHARS (2003)
+ Andy Stirling: “Keep it complex”, Nature, 468 1029 (2010)

CREPERTMSmES APRMESHRIEG [HE MPOREMERAFARRK]  ENKFHMRED (2015).
CXEERE: THREDHICETOITETANDORIEFICETEIAARSAVIDREIZDNT

and Date: June 1 (Saturday), from 10:00 until 18:00

progress Place: Aoba Science Hall (Science complex building C)

schedule

of Variety of scientific incertitude will be found by the discussion among participants. Participants are requested to submit reports after the
the class intensive course. Language of this class is in Japanese, but the report written in English or French is also available.

-EER, PEEF, 7&.%%“ TR O R RS RMBERRE-—-) R Y- FHEN - S JAIHS (EKEE) 82, 788 (2012)

Preparation
and Participants must submit reports.
review

BB
EEMNEE
/Practical
busmess

Indicates
the practical
business

BEERAE: NE
H5AX0—K: as736cg

SEABRTIERENDLBNEFOERI1ZER, TOLTHREDBEREEAET.
Z Dt RAMEEER, EE%J\‘D%;%L,’C%T—._&E&EJ_F&< HAET—HREIZEZRELLS.

BPRENZEEL CAREERFNICBELIBRRAFSAASYR—NIHYET.
BENTEROT VT —IETI18H, FyMERAIRELR/ VIV EBEAHEH R
E2TIEEL, 7}L—7%T®LEEﬁET®$EE“T.:HEIE‘%I-1TDT_&) T‘f&?ﬁ?;&?’&?ﬁﬁﬁaﬁ: SmLTLESEN,

Participants are encouraged to bring personal computers with internet access.

Remark L .
emarks Participants are requested to wear non—woven fabric mask.

BEF A 2024/03/13 17:01

HFE http://www.mext.go.jp/b menu/houdou/26/08/1351568.htm (H26.8.26)
HEU - X2 F TFHEER MR [REOREREHR: ?»Eﬁd)ﬂ 'JT5>—J] 1%t (2017) _
SEE Ez’é;ﬁ%ﬁ%ﬂ?ﬂ?ﬁﬁ L (BHA FREVA—R)  [EFHFBBHO-OOAMAROERME. RE. FE. SLUHARICET5E)
n:uJ H
- RE B TEZMRRDIA)TAIHDHZOFHMEHE) BARYEZRE 74661 (2019)
CRE B [RMERFRABOIE | GEEN- AFTHoL] HR(HRBE) 20205885 )
= Tsuyoshi Hondou and Ismael Rafols: “Concurrent Evidence: a framework for using evidence from multiple disciplines
https://www.leidenmadtrics.nl/articles/concurrent—evidence—a—framework—for—using—evidence—from—multiple—disciplines
Books
required + Andy Stirling: “Keep it complex”, Nature, 468 1029 (2010)
/referenced
BEBRES BEEOLR—MER. BLULR—MERITHESEHREGE,
FE BREHNEAVDISE . BEEREICEEERETI,

1HUQRENB L, ASKEOFEELELESTDNBREL O THER I HCEAFTELLTUVET, 1HUDBRILELLIFERED BRI, MFER

SEZIZDLTIE15~

BOBFMICIREB LR EFRNZE (FE-BELL) 30~ 150M. [RER. RERUVERRITOVTIEI0~45HMDIRELE SR ERHEN2E(FE - BELE) 15~

OFFfITY,

One-credit courses require 45 hours of study. In lecture and exercise—based classes, one credit consists of 15-30 hours of class time and 30-15 hours of preparation
and review outside od class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of preparation and review outside of

class.
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FFREE/ Year

L=k

BB - 885/ Day/Period
B {53/ Credit(s)

H L% 8 /Instructor
244/ Semester

HMEFoNYLT

/Course code/number

EREE

/Language Used in Course

ATATIRERE
/Course of Media Class

EERERE

2024
BFaZa=H—iay
BTHARH 2Dt EE
1

rE B

IECELS

SAL-SCI821J

BT

/Main Subjects

RS

=EER
Course

Title

B"ED
B EHE

Purpose
/Abstract

B4

(T
F ]

Goal

LN
R
Wb

BEHEARZIEE 2 —
HEDFTHOERRELHZE
Social decision—-making and science

HEMAMRAROENDEFT, FEEOEXERIC Ziwbhéﬁ‘ﬂftliﬂrb;obw
FROOF VNI RO EMARIEIEHTDOTLEIM?

HENMBEHEORARISE CHELSNES. 7B, BR, BHGERLRISET, BFHMBIIRICXE(ICLST, BITHFERSZD
REEICEOTRTESNEY. COBETIE, BUARPERRBEAMBMMBEERL TGV LENYTEHAS, BEEN S OMN
BEEELTOVEVIEICEI>THRALGRENEC>TEET. ChFERENTHS, HARXBOEREEDHLHEETY.
CORETHIBFIS2 =/ —2ay |ORIBOBE THAHEHOCHEIOS, HE, BEFHGEOFTEEICHNENS, HEDOPTOERRE
ERZDBRIZONT, AARTEZET.

Scientific knowledge is indispensable in decision—making in society.
In this course, I would like to show actual condition in the world and discuss the competency desired both for lawyers, politician and
scientists. Finally, we will discuss the institutional reforms.

- BEMAEEH S OSE TEYICEMEL TRATEDLIITHD
- RPEEEL 2R ISEY SRV A OB BRI E R HEERTERLIITHS.

= One would obtain the ability to relativize scientific knowledge for society.
= One would obtain the ability to discuss institutional condition to properly use scientific knowledge in social judgment.

EhEERR
6158 (L) 1065~ 188F
BEYAIVRK—IL (BEERICH)

& 10B~1208F
SMELEOEHCRAN
HEMEBERRTELHBPICHAHIHAMNTRRE, BALENOERFZRAVVENLEBNTS.

FE_E: 138~ 188 (GRpAEHY)
UTRT—%&EHmLOD, BRSPS r—2av | ITRBELGEHEEZD.
1. RIPEAIC, BEOSa =y — 3 ELTEDLSBRENHY, EQLSHMRENHY 55N =
2. FHEOOF BRI REL CORFFH AR BFHENDENZOCHEZNEREMNENIETVROBR
3. FHROOF R TOIEMRI FH#EHM
NEOEEFIMND, BERMATRPEOZ2 = —2 a3V |[CREREHEEZ D,

#E' é#é(_ﬁ FEROABRITOVTEMBELTHRAETH, REENFERELEVEMAHNIE, BRIOFIRYZNLLEDLE TERLIZLE

IL,\

EERALEIRAEHATS.
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Intensive course in Japanese language: report in English or French is acceptable.
Date: Saturday, June 15th, from 10:00 to 18:00
Place: Aoba Science Hall (Science Complex C building)

The 1st part: 10:00 to 12:00

Contents Introduction.

and Actual states of the issues, examples in Japan and abroad.
progress

schedule The 2nd part: 13:00 to 18:00

of Topics include:

the class Law courts, as typical example of scientific communication.

Relationship between the jurisprudential debate and scientific evidence on whether compensation is required for requests to refrain from
economic activities as a measure against COVID-19.
Who is COVID-19 experts?

Combinational use of both Lecture style and Seminar style.
- 4 =i _ R
’%T;J B jmgsmeon, LE—KE0%
Grading Participation (50%), Report (50%)

AE 32 DEEICBTHREE] #5 80(2): 154 HIKENE (2010)
F—2 IJ7UR(E) S B(&R) [H#EOIT—ILTUIL—)L] BEAI (2000)

= - BR EGR) BREEMRREDEE Fes F,itﬂscwxfﬂ BEREE (2014)
BEOD - REED, MR BREFEAM(E4hR) HERE (2005)
22z - AE 3 0SB TOREFIRICANDIEFHIMEDOSEM] FIFIFFR No. 2464 (2021)

HRFR-EDBER THOKEEEIEEN -/ U TIYIICREDFoN R0 1B EEE(2023) B
+ Tsuyoshi Hondou and Ismael Rafols: “Concurrent Evidence: a framework for using evidence from multiple disciplines
https://www.leidenmadtrics.nl/articles/concurrent—evidence—a—framework—for—using—evidence—from—multiple—disciplines

Books d + Keith Evans, “The Golden Rules of Advocacy”, Blackstone Press (1993).
require See also references in the syllabus in Japanese.
/referenced

g%ﬁ%ﬁ’* LR—MER D=0, BHESRTIBESHY.

Preparation
and Participants have to see reference books to make reports
review

7.
ERMEE
/Practical
business
XOlE,
£ - R
BETHHT
L&ERT,
/Note:"O"”
Indicates
the practical
business

?,}i%x%ﬁﬁ{i,ﬁ 2*1@
d—p: rz nz
ELHE(E, CORETRY LIFEEMICONT, REDZERER, ZRELHEICHAREROARET>TVET. CORETIE, MEFI11A,
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Z0H https //www.sci.tohoku.ac.jp/news/20141010-7319.html
TIL—THRTOREHRESTVNET . A Y AIEERD L. ZHL TS,

ATRBRHPLURIORBELED LN, [HELUHS I LEOE TRET DO LAEELL.
RERNTOHER 77— EICANSS, FyMERTES/ VIV FLAHEER.

BPMERZEE TRRELREMICEBL-BPRAFSANREYR—MIMHYES.

Face—to—Face learning

Class code: rz2nzgf

Participants are encouraged to bring personal computers with internet access.
Please wear non—woven fabric mask, as we will discuss each other in the class.

Remarks

BEHFHALM 2024/03/13 17:06

1B OFRERB (L, ASHRMOPEENEE T HINBEL>THER T A LARELLTLEY, 1BUDERICRELGDPERMOBERIE, MER-BEIZOVTIF15~

g%ﬁ?ﬁ?ﬂlgﬁ#ﬁ&uﬁ#ﬂ%ﬁ%?f@(%%‘-TE;EUE)30~1 5B, [EER. EERUERITDONTIIZ0~45HHDFEES JVEEREN B (FE-BELGE) 15~
S1CIESER)

One—-credit courses require 45 hours of study. In lecture and exercise—based classes, one credit consists of 15-30 hours of class time and 30-15 hours of preparation

and review outside od class. In laboratory, practical skill classes, one credit consists of 30—-45 hours of class time and 15-0 hours of preparation and review outside of

class.
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/Evaluation |

R - FREEES

| Research Promotion and Research Ethics

EFRMEREE

| Faculty menber of the Graduate School of Medicine
/Lecturer |

+3(6 @), R4—42—HFE(8 A)

| Six seminars in Japanese on the indicated date informed by the Groupware.
| Starter Research Application in August.

RERE. JIN—T o7 KYEH

| indicated dates informed by the Groupware

RERE. JIL—T o7 LYEH

indicated dates informed by the Groupware

PREEET S LTROONDHES  Kifi DEE

| To learn research ideas, procedures, and ethics

EFRRENROLNSBKIMEE T THERBIC, EF - ARHERREN LS SROONDGERGEHRT S,

| To learn how a scientist performs researches

) S (FRIZ6 MIBEEE

2%)%7)\\9 E;{F'{F% ﬁ)fn%‘l J:éﬁﬁa’&%ﬁ'ﬁ?‘%) A SEHIXRERE. JIL—Toz7 LYEM, EIR THICEREXEHRETSHIE,
REEARERIAT BHIC b’;f—o‘c Bf FEE( R2—2—HE: A4 1 REEE)ZRHT S, BEIIEROHKEICLYEERSS, RFEEES
ITRERE. T IL—T o7 KYEH

1) Seminar: Around 6 lectures by prominent persons including non—scientists will be held in the Academic Year. All the seminars will be
done in Japanese . The date and place will be informed by the Groupware. Inmediately after each seminar (lecture), you should make and
submit a short report.

2) Starter Research Application: You should submit the Starter Research Application, which shows your research plan for graduation
thesis, to the Academic Affairs Section. Professors evaluate your application. The application is open around August.

PIHEB LV RE—E—BREO Lo TITS,

Evaluate each short report and Starter Research Application.

https://gkms2.bureau .tohoku.ac.jp/sa/slbssbdr.do?vaIue(risyunen)=2024&\2|.35emekikn)=1 &value(kougicd)=MD2404&value(crclumed)=C4MDO...
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/Textbook

and

References

BRI}

T EUSHEADERICES.

T If needed, the Groupware inform of it.

Review

/Preparation

ERE
/Contact

TIOHERIE. EEEFLHBLTHIUN BILETES, TDGEEIE. AF6EI LEITRDLIICHET DL,
Seminar attendance may be counted over the course of the academic year. In this case, students should attend 6 or more seminars in
ZDHh- EE total.
/In Addition o .
*Notes RA—H—T—RE—TAREME~DBHFENDLELRIEN S, AEETICEREHUIOBUEFMBTIILETELZL,
Because of the need to apply for the Starter/Booster Research Encouragement Award, students may not receive credit for the
Interdisciplinary Research during the same academic year.

BHALMS
/Last 2024/03/21 19:10
Update

1B OREME 1F, ASRRMOPEEREL T ENBEL>THER T HLHRELLTLET 1 HUDERICRELGHFERBO B R, [#R-HE IISDLTIF15~
3%%3?@;&%5&0?%%%@%#1‘%(%%' BEE)30~ 158/, IRER. EERUERIITDOVTIL30~45EM DB ESLUBEEBMN AIE(FE-EELHLE) 156~
OFFRITY,

One-—credit courses require 45 hours of study. In lecture and exercise—based classes, one credit consists of 15-30 hours of class time and 30-15 hours of preparation
and review outside od class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of preparation and review outside of
class.

https://gkmsZ.bureau.tohoku.ac.jp/sa/slbssbdr.do?value(risyunen)=2024&\2145emekikn)=1&value(kougicd)=MD2404&va|ue(crc|umcd)=C4MDO... 2/2
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Subject

Advanced Molecular and Structural Analysis

Cose YMP PHAS 11 J Categories | elective
Numbering | Y LP PHA 5 11 J g
Preferable :
- MC 13t Schedule | Thyrsday 9:00-12:00 Credits 3
Participants
Instructor | Tomoyuki Oe, Takakazu Nakabayashi, Shozo Furumoto, Tomohiro Konno, Shinji Kajimoto
Practical %
business
Objectives This course is designed to help students understand the research methodology which provides insights
sl and understanding to biological functions of proteins, DNA, biopolymers, biomaterials, and soft matters
on the basis of the principles of physical chemistry. Students will also understand how the methods of
summary of . . X 3 . oo
] physical chemistry are applied to clarify the structures of biomolecules and to perform quantitative
class analyses of pharmaceutical products.
Students will be familiar with the fundamentals of the following topics: biomaterials, soft-matters,
statistical analyses of observed spectra, structural analyses using fluorescence spectroscopy, structures
Goal of and functions of antibodies, biomolecular analyses using mass spectrometry, bio-imaging using radiation
study rays, surface analyses of biomaterials, mechanical properties of soft-matters, bio-imaging using super-
resolution microscopy techniques. Students will also improve their ability to read and understand the
papers related to the topics and summarize them as a report.
Method of |Lecture + [Practice| * Training *+ On-site training * SGD + PBL -+ Roleplay * e-learning -
class Others( )
Term | Date Lecturer Theme Contents
This lecture provides the surface analysis of
1 Surface analyses of biomaterials from viewing point of molecular-designing
biomaterials of polymeric materials. Students can learn the
5/9 Tomohiro interaction between biomaterials and biomolecules.
Konno
. Students are asked to answer several related questions
2 Exercises .
for deeper understanding.
This lecture provides the mechanical properties of
3 Mechanical properties | colloidal biomaterials, hydrogels, nanoparticles,
of soft-matters polymer aggregatesm and so on. Students can learn the
) interaction between soft-matters and living organisms.
Tomohiro
5/16
Konno
. Students are asked to answer several related questions
4 Exercises .
for deeper understanding.
Super-resolution This lecture provides the basic principle of super-
5 microscopy and its resolution microscopy and its application to bio-
application to biology | lmaging.
Shinji
5/23 -9
Kajimoto o ) . )
Students will improve their ability to comprehension
6 Exercises and expression of the basis of super-resolution
microscopy throurh various excersises.
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5/30

Takakazu
Nakabayashi

Fluorescence
spectroscopy in
biological research

This lecture provides the basic concepts of high
sensitive detection of molecules, proteins, and
intracellular  environments using fluorescence
spectroscopic techniques.

Exercises

Students will improve their ability to comprehension
and expression of the basis of fluorescence and
bioscience throurh various excersises.

6/6

10

Tomoyuki Oe

Mass spectrometry of
bioactive low
molecular weight
compounds

This lecture focuses on how mass spectrometry can be
used to qualify/quantify small molecules, such as drugs,
lipids, steroids, etc. The typical ionization, mass
separation, and scanning methods are introduced to
understand each principle and characteristics.
Students can learn the practical knowledge of mass
spectrometric analysis for biomolecules with various
examples.

Exercises

Students will calculate several data using the linear /
nonlinear least squares method. Also students will
improve their understanding of the principle of
principal component analysis and the relashinship
between principal component analysis and least
squares method.

11
6/13

12

Tomoyuki Oe

Mass spectrometry of
biomacromolecules

This lecture focuses on how mass spectrometry can be
used to qualify/quantify macromolecules, especially
proteins. The specific strategies in protein analysis are
introduced in terms of ionization, mass separation,
database search, etc. Students can learn recent
strategy of protein analysis for identification,
quantification, and screening of post-translational
modifications including chemical modifications.

Exercises

Students are asked to answer several related questions
for deeper understanding.

13
6/20

14

Shozo
Furumoto

PET
radiopharmaceuticals
and diagnostic
imaging

PET is a highly quantitative technology for analyzing
pharmacokinetics in vivo by 1imaging with a
radiolabeled compound. The utility of PET imaging is
well known as a molecular imaging method which is
applicable to human and useful for medical diagnosis
and drug development. This class provides basic and
state-of-the-art knowledge of PET probes and clinical
diagnosis.

Exercises

Students will improve their ability to comprehension
and expression of the basis of diagnostic imaging and
related radiopharmaceuticals through  various
exercises.

15

16

unde
17 cided

18

Tomoyuki Oe,
Takakazu
Nakabayashi,
Shozo
Furumoto,
Tomohiro
Konno, Shinji
Kajimoto

Special lecture for
advanced course

Students select one of the lectures and learn about the
latest topics in biomolecular analyses.

Exercises

Students will deepen their understanding of the special
lecture by reading the related reviews and papers.
Students will also improve their writing ability by
summarizing the contents and expressing their
opinions of the special lecture as a report.

Record and

Evaluation is performed comprehensively based on attendance, submitted report, and a

evaluation . L .
questions and answers session in exercises.
method
Textbook/ . . . .
The textbook and reference materials will be designated at the beginning of each lecture.
Reference
Preparation | It is important for students to acquire preliminary knowledge to prepare for class by
and Review | reading relevant information and documents that are commonly available.
Language
Used in Japanese
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Course

Office hours

In addition

On-demand classes in English will be offered if there are applicants for the course. Those
who wish to take the class should apply to the instructor in charge of the lecture and the
Educational Records and Programs Section (pharm-kyom@grp.tohoku.ac.jp).
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Subject

Advanced Organic Chemistry

Cose YMP PHA 21.J Categories | Elective
Numbering | Y LP PHA 5 21 J 8
Preferable Schedule : . :
.. MC 1st Thursday 9:00-12:00 Credits 2
Participants
Yoshiharu Iwabuchi, Takayuki Doi, Naohiko Yoshikai, Shino Manabe, Masanori Shigeno,
Instructor .
Atsushi Tahara
Practical
business
Objectives | This lecture course will illustrate some of the essential concepts and mechanisms of organic
and reactions and synthetic methodology for the efficient construction of drug candidate
summary of | molecules. Practices of these subjects will help students’ better understanding of organic
class chemistry and its relevance to pharmaceutical sciences.
Goal of
study
Method of |Lecture| . |Practice| + Training * On-site training + SGD * PBL - Roleplay - e-learning -
class Others( )
Term | Date Lecturer Theme Contents
Selective Aromatic and heteroaromatic compounds are very
functionalization of | important structural units in medicinal chemistry.
1 aromatic and In this lecture, students will learn various
heteroaromatic methodologies to functionalize aromatic and
May Masanori Shigeno compounds heteroaromatic compounds selectively.
30
Practice of using various methods for construction
2 Practice of poly functionalized aromatic and
heteroaromatic compounds.
Structure, bonding, and reactivity of transition
Transition metal metal complexes al}d their apphcgtlons as
3 . catalysts for organic transformations, especially
catalysis . . .
June ] o those relevant to the synthesis of bioactive
6 Naohiko Yoshikai compounds and pharmaceuticals.
To improve analytical and problem-solving skills
4 Practice through practice on mechanisms and applications
of transition metal-catalyzed reactions.
Methods for the construction of pharmaceutically
relevant heterocyclic compounds from readily
Heterocycle . . . . . .
5 : available starting materials, including classical
synthesis . . .
June ] o condensation reactions as well as modern catalytic
13 Naohiko Yoshikai reactions.
To improve analytical and problem-solving skills
6 Practice through practice on mechanisms and applications
of heterocycle-forming reactions.
Direct functionalization of C-H and C-C bonds is
Functionalization important because it enables a straightforward
7 of unreactive synthetic route from readily available substances
June o chemical bonds to target products, which will be explained in this
20 Masanori Shigeno lecture.
. Practice of understanding various methodologies
8 Practice e . ;
utilizing unreactive chemical bonds.
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Theoretical calculations play important role for
designing and analyzing new drugs. In this lecture,
Introduction to students will learn and understand fundamental theory
9 theoretical of molecular force field calculation and molecular orbital
June | Takayuki Doi calculations calculation. Students will also learn minimization of
27 Atsushi Tahara energy of compound by structural optimization and
conformational analysis.
10 Practice The practlce? using SPARTAN aims to improve students
understanding of the above issues.
In this lecture, students will learn frontier orbitals
Application of (HOMO and LUMO) by using molecular orbital
11 theoretical calculations and their visualization. In addition,
July | Takayuki Doi calculations students will understand analysis of transition state
4 Atsushi Tahara structure.
192 Practice The practlc(? using SPARTAN aims to improve students
understanding the above issues.
. The concept of stereoelectronic effects exerting on
Stereoelectronic . . ..
13 organic molecular conformation, reactivity, and
effect .. . .
Jul selectivity will be explained.
1111 Y| Yoshiharu Iwabuchi
The practice of understanding and predicting
14 Practice chemo, regio-, and diastereoselecitive reactions to
improve students’ skills.
Glycosides and glycoconjugates play important
roles in biological events. Structure and chemical
15 Glycochemistry synthesis of glycosides/glycoconjugates are
July Shino Manabe explalped. In addition, medicines based on
18 glycosides will be shown.
. The practice of synthetic strategy of glycosides
16 Practice and structural analyses will be conducted.
Record and
evaluation | Evaluated by final examination (80%) and class performance including exercise (20%).
method
Textbook/ o .
Each lecturer will introduce the textbook and/or references for the content of his/her lecture.
Reference
. Students should try to gain relevant basic knowledge about the content of the lecture
Preparation

and Review

beforehand. After each lecture, students are encouraged to study further to deepen and
strengthen their understanding of the content.

Language
Used in
Course

Japanese

In addition

On-demand classes in English will be offered if there are applicants for the course. Those
who wish to take the class should apply to the instructor in charge of the lecture and the
Educational Records and Programs Section (pharm-kyom@grp.tohoku.ac.jp).
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@O Advanced Applied Bio-pharmaceutical Sciences

ST /Special Lecture in Pharmacy II*
Course Y MP PHA562J
Numberin YLPPHA562J Categories | Elective/ Required*
® | Y PH PHA 712 J*
Preferable | MC 1st Schedule .10 . 3
Participants | /DC 1st* Thursday 18:00-19:30 Credits Jo
Takahashi Nobuyuki, Hirasawa Noriyasu, Doi Takayuki, Furumoto Shozo, Tomioka
Instructor Yoshihisa, Tashiro Shimon, Goto Takaaki, Ikeda Kouji, Matsui Naoko, Obara Taku,
Maekawa Masamitsu, Suzuki Hiroyuki, Yamaguchi Takuhiro, Baba Hiroaki, Takayama
Makoto
Pragtlcal O
business
Objectives In this course, students will understand ethics, basic knowledge and technique that are
il required to carry out clinical research and clinical trial.
summary of
class
Goal of Students understand the significance and the strategy of clinical study and trial in human.
study
Method of | Lecture + Practice « Training + On-site training - SGD - PBL - Roleplay - e-learning -
class Others( )
Term | Date Lecturer Theme Contents
Animal model and To deyelop anew drug, the assessment of the efﬁcagy
. in animal experimental model is important. In this
1 4/11 | Hirasawa assessment of drug lecture 1 licati .
, you can learn application examples of various
efficacy . SETN
animal models and their limitation.
Organic compounds are often included in
. . pharmaceutical products. This lecture features basic
. Organic Chemistry & . . . . ..
2 4/18 | Doi Medicinal Chemist organic chemistry from the point of view of medicinal
Y chemistry, and drug discovery based on molecular
structures.
Positron emission tomography, PET, which uses a
radiopharmaceutical labeled with a positron emitter, is
a useful in vivo imaging technology with high
quantitative sensitivity and is available for both small
animal and human imaging studies. To develop a new
3 4/25 | Furumoto zz;lglizrf;;lz;iizg PET radiopharmaceutical is helpful to advance
- evelopment of imaging diagnosis, pharmacokinetic
for cllljmcal use devel fi ing di is, ph Kineti
and pharmacodynamics studies, and proof of
mechanism of action. In this class, students learn about
a development process of PET radiopharmaceuticals
including a molecular design, preclinical evaluation,
safety tests, and actual clinical usage.
OMICS is expected to be applied in various fields,
OMICS research in but it is particularly applicable to the personalized
4 5/9 Tomioka the field of medicine by biomarker search and pathological
pharmaceutical health | evaluation. In this lecture, I will focus on metabolome
care and sciences analysis and outline the usefulness of comprehensive
metabolite analysis in blood, urine, and tissues.
gigﬁ:;ftlisc:?d Preeclampsia (PE) is a severe form of Hypertensive
5 5/16 | Takahashi Treatment of Disorders of Pregnancy (HDP), and is one of the
Preeclampsia leading causes of pregnancy-related maternal and fetal
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death. This course discusses pathogenesis and
treatment of PE.

Ethics of clinical trials

Well-designed clinical trials are essential for drug
development, but the methodology of clinical trials

6 5/23 | Tashiro creates its own ethical challenges. This lecture
provides an overview of the international debate on
ethics of randomized controlled trials.

o Clinical research is necessary to realize better medical
Organizational efforts - . . o
fo  support proper care in the mmre, and its proper 1mp.1emente.1t10n is

7 5/30 | Goto . . strongly required. This lecture will outline the

implementation of .
S management system and efforts that systematically
clinical research . . S
support the proper implementation of clinical research.
To be used in clinical practice, newly developed
Overview of Drug and pharmaceuticalg .and medical devices need to be
3 6/6 Ikeda medical device approyed by Mlmstry fgr Heqlth, Labou.r and Welfare.
development The aim of this course is to give an outline of the way
of thinking about securing efficacy and safety which
are required for application for approval.
The cooperation of clinical research coordinator
(CRC) and other supporting staff is essential for
conducting high-quality clinical research and trial. In
Support of clinical this lecture, students will learn about the role and
. . responsibilities of the CRC. In addition, we will
9 6/13 | Matsui research and clinical | . . . .
trial: Roles of CRC m?r.oduce our sgppor_t experience of _ 1nvest}gat(?r
initiated registration-directed clinical trial which is
planned and conducted by physicians themselves
targeting pharmaceuticals especially with high medical
needs.
The Digital Agency was inaugurated in September
Pharmacoepidemiolog 2021, and a priority plan for the realization of a Digital
. . Society was announced in December 2021. We would
ical Study and Clinical | .. . .
10 6/20 | Obara Trial in a Digital like to discuss how the safety evaluation of post-
Society marketing drug gs and drug development will change
as the shift to Dx is further accelerated, using actual
examples.
Personalized medicine based on clinical testing of
Clinical testing patient samples can maximize the therapeutic effect of
initiatives for drugs and provide significant benefits to patients. This
11 | 6/27 | Mackawa personalized medicine | presentation will outline the development of TDM
and development of methods for personalized medicine and the
novel biomarkers development of biomarkers for the construction of new
diagnostic methods, and present some examples.
History and next The class will focus on the history of anti-tumor drug
12 1 7/4 Suzuki generation of cancer development and the new modality for cancer therapy
therapy including antibody and peptide drugs.
Statistical thinking and | In this lecture, students will understand the role of
. interpretation in | statistics in design, conduct, analysis, interpretation
13 711 | Yamaguchi evidence-based and reporting of medical research, and recognize the
medicine importance in creation of evidence.
Even now when the medicine has advanced, infectious
diseases are big problems in public health. We treat
infectious disease with antibiotics. Although the drugs
14 | 7/18 | Baba Basics on antibiotics are widely used, therefore, sometimes inappropriately.

Pharmacokinetics and  pharmacodynamics  of
antibiotics are established and which make it possible
efficient administration of antibiotics. Based on these
findings, we discuss appropriate antibiotic use anew.
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Kampo medicine has been widely used in the clinical
Evidence of traditional | settings. Clinical and pharmacological evidence of
15 | 7/25 | Takayama Japanese Kampo Kampo has been constructed in the last decade. In this
medicine lecture, we learn the application and evidence of
Kampo medicine.
16
17 . . . . . L
Unfi | Hirasawa, Doi, Topics in Apphed Bio Stude?nts w.111 deepen un@erstand}ng of the topics in
. .| pharmaceutical Applied Bio-pharmaceutical Sciences and describe
xed Tomioka, Takahashi . . ) .. .
18 Sciences their consideration in their own words.
19
Record and
evaluation | Evaluate submitted report, attendance and so on.
method
Textbook/
Reference
Preparation
and Review
Language
Used in Japanese
Course
Office hours

In addition

*DC (Pharmacy)

On-demand classes in English will be offered if there are applicants for the course. Those
who wish to take the class should apply to the instructor in charge of the lecture and the
Educational Records and Programs Section (pharm-kyom@grp.tohoku.ac.jp).
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> S)\ADRR

ISR Z / History of Modern Technology
B 2. BRE: Beh 554, PIE i, BIAEIE: 2024, BUREEE: A
BEOB® - MIERNEMSES

Google Classroom®D =5 X 11— RIFTFEHFTRWebR—=
https://www.eng.tohoku.ac.jp/edu/syllabus-g.html (https://www.eng.tohoku.ac.jp/edu/syllabus-g.html)
(RER>S/)(X - BEEE - BIEETR) [CTHERIDIE,

KitisezF R &, KMDREERE, BinEbowRiE, H=EDBND, SITHRORREIRH, STAOHRINERIAREZIERT S EOBEND. BE
BI>>, LRRE, BERKE, FEAEROR, HF0E, BB CRINORBOEEZ, Kz, —BBICDVTIEIRROELEEFN. TNENDRIl
BICF, EORMRARICEENEDEZAABVPHEENNEETN, TNEZZBEESNEADL(CL > THLIRXAR, ROFROMATRFFECTEN T Z&LICKD
T, BIEm]XAR, SICFEROMFFFECTENT CEZFRBEROREELTND,

EEDOEM - IERERTEF(E)

The class code for Google Classroom can be found on the Web site of the School of Engineering:
https://www.eng.tohoku.ac.jp/english/academics/doctoral.html (https://www.eng.tohoku.ac.jp/english/academics/doctoral.html) (under "Timetable & Course
Description")

Learning the history of technology leads to understanding the origin and genealogy of the technology, the inevitable factors of technological development, the
relationship between society and the technology, the process and consequence of try-and-errors, the successes and failures of engineers and researchers etc.
This intensive class introduces the development and partially decline of familiar devices and technologies such as automobile engines, memory devices,
communication tools, semiconductor integrated circuits and mining. The history of each technology includes the philosophy and lessons which are also useful for
other research and development, and thus attendees are expected to consider them for their doctoral theses and future research and development. The lectures
are partially given by visiting lecturers, and fully given in Japanese.

RS
OF [CHMODMBIIC L DIHMDEFBEEFEL TS,
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https://www.eng.tohoku.ac.jp/english/academics/doctoral.html
https://www.eng.tohoku.ac.jp/english/academics/doctoral.html

X5EETEI(E)

Three day intensive class by several lecturers is planned in September.
RERFENFE

LR— hER&E

EERBNFEE (E)

Report problem

PRI T E R U R %

HEELR— KD,

P AEEHIT AR UEAE(E)

By attendance and report

BERESLUVESZEE
BiEUR L

http://www.mems.mech.tohoku.ac.jp/index.html (http://www.mems.mech.tohoku.ac.jp/index.html)

EF5 - EikBUHEZE/Practicalbusiness X old, E¥5 - EERMIRETH DT EZRT . /Note:"o"Indicatesthe practicalbusiness
O

& TNEMELIZS SR ([gsl/syllabus/like/td10002000)

& FHEIEHRS A7 LA THEER (https://gkms3.bureau.tohoku.ac.jp/sa_gj/slbssbdr.do?value(risyunen)=2024&value(semekikn)=18&value(kougicd)=TD10002000)
ZDTT) R=EHEF

© 2018, 2019 Center for Data-driven Science and Artificial Intelligence (https://www.cds.tohoku.ac.jp/)
Digital Campus Project, Tohoku University.

All Rights Reserved.

Troubleshoot (/gsl/troubleshoot) | Terms & Policies (/gsl/policy)
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> S)\ADRR

J\— RO T J77EEE /| Hardware Fundamentals
BIGRTE: 2 BM3E: A S50, WAIDYASOORI YA HA, R Ein. BEBEE: 2024. BIiBS:E: HAGE.

EEDOBER - MERUERTTES

Google Classroom®D =5 X 11— RIFTFEHFTRWebR—=
https://www.eng.tohoku.ac.jp/edu/syllabus-g.html (https://www.eng.tohoku.ac.jp/edu/syllabus-g.html)
(RER>S/)(X - BEEE - BIEETR) [CTHERIDIE,

EREEKMET Oy B 7 —F570F v, SSCHELENRESNICNEEES AT LAOERZHERT D, BERNEE, MEEBESXTLOERE, SMHt6E
L LAREEE Db ZIEE LIZVLSITORY D)\ A LANILS 2R, CMOSEREREDE SRR AREEE N, U2 TJsFvSTILV LS T, BHRICE
E9 DMEES LIRS E D EMAEVLSIOEEE, ERECHRERUIOY DB (CENDEERKIM, > AT ALSIOMEFETIMRETHS.

REDOEN - BIERERTTEF(E)

The class code for Google Classroom can be found on the Web site of the School of Engineering:
https://www.eng.tohoku.ac.jp/english/academics/master.html (https://www.eng.tohoku.ac.jp/english/academics/master.html) (under "Timetable & Course
Description")

Fundamentals of intelligent integrated systems such as integrated circuits technology, VLSI processor architecture and intelligent VLS| computation are
presented in the lecture. The contents include: introduction to intelligent integrated systems, high-level synthesis of high-speed low-power VLSI processors,
characteristics of a short-channel MOS transistor, low-power CMOS VLSI architecture, reconfigurable VLSI, circuit implementation technology for high-
performance VLSI processors related to timing closure, signal integrity, power integrity and clock generation/distribution, VLSI design CAD, and design for
testability.

DIRZERIE EDRENARUEE LDFR
BOESFEEERL.
DIRZERIE & DREERUEE LDFR(E)

None.
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REEETHE
CORB(E. BERIEERS A RERERWTITVEY. #E&EIBIRIE Google Classroom (C 1#8EENET.

1. XEEEES X7 ADOE----FEE & EREOI (CHIAD----
2. EEgEVLSIZOtYBD/I\ALNILE SR
1 WHEBEDDFE (VA TS+ AR & ZERn 5 ILIER)
F—IKEFEITST
2oTa—-J>0
rary—3>
=HeE L. NEUERMETHEE Db DIz DIERKIER
3. CMOSE&E[LEg
3. 1 o0OvoRHAEEE
3. 2 MOShSISZRHYDEFFHE
3. 3 CMOS:HIE[EIEE
3. 4 CMOS:HIBLEDOE MR - REEE ML
4. FPGAEZDIGH
4. 1 FPGAOWKEMY
4. 2 FPGAOERIERRN
4. 3 AAF=ZvoUaATaFvSTILTI\A ROEFRIE S Flmm
5. S4EEVLSIT Ot v B EIigiii & BLiRmEE
1 94=>000->v%
.2 SOFINACFTITUFTH
.3 NNDO—A>FPTUFo
4
5

N NDNDNN
u b WN

20w OFEERIE & mesdi
T DD ESRFLAT
6. HEEEES AT ADRERET R
6. 1 %EtEcuRS5E & Verilog-HDL
6. 2 ZAFALSI
6. 3 VLSIO7TXR bk
RE5TE(E)

In this subject, you will watch videos and use slide materials. Class information will be posted on Google Classroom.

Ul U1 U1 U1 N

1 Outline of intelligent integrated systems-- VLSI chip with built-in intelligence --
2 Fundamental on high-level synthesis of high-performance VLSI processors
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3 Scheduling

4 Allocation

5 Synthesis example for high-performance, low-power VLSI processors

6 Characteristic of a MOS transistor

7 Analysis and evaluation of speed and power dissipation of CMOS VLSI
8 Advanced Low-power VLSI architecture

9 FPGA and its applications

10 Dynamically reconfigurable VLSI

11 Circuit technology of high-performance VLSI processors and an interconnection problem
12 Circuit technology for signal integrity

13 Circuit technology for power integrity

14 VLSI CAD and Verilog-HDL

15 Design for testability

RERRESNFE
FRECEHOEREELTE, EETBCL. Fo, FNESROEBMEO—PRLELAR— NEEEITZOT, BEDL, RHTZT L.
RERESNFEE (E)

Preparation and reviewing of the fundamentals described in the textbook are requested for each class. In addition, some of the problems at the end of each
chapter in the textbook are requested to solve and hand in as assignments.

BRI A R U E%E

FSAR (S EAARAHER® LR — hOFERIC K DEHIEITS.

BRI AR UM% (E)

Grades are evaluated based on the results of the final examination and/or lecture reports.
BRESLUESEE

» Digital Integrated Circuits--A Design Perspective, J. M. Rabaey, A. Chandrakasan and B. Nikolic, Prentice Hall (2003) ISBN/ISSN: 9780130909961
(https://opac.library.tohoku.ac.jp/opac/opac_search/?amode=2&kywd=&smode=1&con1_exp=isbn&kywd1_exp=9780130909961) EHIiER. =E=

o Modern VLSI Design: System-on-Chip Design, Wayne Wolf, Prentice Hall (1994) ISBN/ISSN: 9780137145003
(https://opac.library.tohoku.ac.jp/opac/opac_search/?amode=2&kywd=&smode=1&con1_exp=isbn&kywd1_exp=9780137145003) EHIER. ===

« High-Level Synthesis: Introduction to Chip and System Design, D. Gajski, A. Wu, N. Dutt and S. Lin, Kluwer Academic Publishers (1992) EfERl.=Z&

o LSERETOEBERMM, AHE, 70 /T L X (1999) BENIER.SEE

« Deep-Submicron CMOS ICs, From Basics to ASICs,, H. Veendrick, Kluwer Bedrifs Informatie (1998) EHIiER:=E2&

 Operation and Modeling of The MOS Transistor, Y. Tsividis, WCB McGraw-Hill, 2nd Ed. (1999) &ERi&ERl. =Z=


https://opac.library.tohoku.ac.jp/opac/opac_search/?amode=2&kywd=&smode=1&con1_exp=isbn&kywd1_exp=9780130909961
https://opac.library.tohoku.ac.jp/opac/opac_search/?amode=2&kywd=&smode=1&con1_exp=isbn&kywd1_exp=9780130909961
https://opac.library.tohoku.ac.jp/opac/opac_search/?amode=2&kywd=&smode=1&con1_exp=isbn&kywd1_exp=9780137145003
https://opac.library.tohoku.ac.jp/opac/opac_search/?amode=2&kywd=&smode=1&con1_exp=isbn&kywd1_exp=9780137145003

Design of High-Performance Microprocessor Circuits, A. Chandrakasan, W. J. Bowhill and F. Fox, IEEE Press (2001) EHIiER. =& &

« Low-Power Digital VLSI Design-Circuits and Systems, A. Bellaouar and M. I. Elmasry, Kluwer Academic Publishers (1995) &HI&ERl: ==&
FPGADMERK L IRIE, REFREE, A — A%t (2016) BRHER:=EE

« Microelectronic Circuits, A. S. Sedra and K. C. Smith, Oxford, 7th Ed. (2014) ERIiER. ==&

AT R0 —

HIEE16 : 00~18 : 00 &£ : BXUBEAFTPIALE 4 [E4675E PEHRE.
FA#E16 : 00~18 : 00 3RIL : BFIBERS AT A - [GHIRISEE07 SRILFARE.
AT4X77IJ— (E)

Monday 16:00-18:00
[Contact to Hanyu] Main building 4th floor Room 467, Research Institute of Electrical Communication.
[Contact to Hariyama] Department of Electronic Information Systems 3-307.

& TNERELRESS/UR (/gslisyllabus/like/tm20012000)

& FIBIEHRS A7 LA THER (https://gkms3.bureau.tohoku.ac.jp/sa_gj/slbssbdr.do?value(risyunen)=2024&value(semekikn)=1&value(kougicd)=TM20012000)

DT\ R=HE
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> S )NADFRR

FELRT % / Introduction to Semiconductor Device Physics and Technology
BaY: 2 BMEE: BE DA B Rk BIIAERE: 2024, BANEEE: EAGH

BE0BM - BIENREKRGESE

Google Classroom®DZ7 S5 X 11— RIZTEHAFTRIWebR—=

https://www.eng.tohoku.ac.jp/edu/syllabus-g.html (https://www.eng.tohoku.ac.jp/edu/syllabus-g.html)
(RERS SR - B5RE - BIEER) (CTHRRIDI L.

EWREFROBERN ST/ A XEMEETZ, H—NCIEFEITDLHDERZERFITI2EZENET D, EHRPOEFERH, +E
HOES - 1B CTOETF - EFLOEE), MOS hS2ZRYDEEZFICDVTHERI Do

28 (C(dGoogle ClassroomZF)H UL ZE 9. Google Classroom(C 7Ot L. 5 AO—READUTTFEL,. EEER(IGoogle
Classroom(c 7y 00— RUFET.

REOBN - MIENROERTTEF(E)

The class code for Google Classroom can be found on the Web site of the School of Engineering:
https://www.eng.tohoku.ac.jp/english/academics/master.html (https://www.eng.tohoku.ac.jp/english/academics/master.html) (under
"Timetable & Course Description")

The purpose of this lecture is to acquire the basis for a unified understanding of electron theory of solids from its fundamentals to
device operation. Electron kinetics in solids, electron and hole behavior at semiconductor junctions and boundaries and basic
principles of MOS transistor operation, etc. will be lectured.

Lectures are given online via Google Classroom. Please access to Classroom and input the code. Lecture notes are uploaded to
ISTU or Google Classroom.

DIRERIB L OEEROEE LDER

BCIRL.

fDIRERIB & DEHERUREIE LDER(E)
N/A

AT

$E1mE I REBR (1)

gE2m IO RIES (11)

3@ FrUTFHET (1)
amEl FrUTHE (1 1)
5 IV EERSIER
ggem  RU DT MNMEEGE

F7m v U EEROR. Ry RILO MOIRKR
g58m pniEs (1)

gom p niES (2)

#10E ®EFENES
511[@ MOSH#EE (1)

%12 MOSHBIE (2)

£513[@ MOSFETDENHEIRIE
£514[@ MOSFETO&EMREL (1)
£515[@ MOSFETO&EMREL (2)

ZEEETEI(E)

1st Band Theory (l)

2nd Band Theory (Il)
3rd Carrier Statistics (l)
4th Carrier Statistics (Il)
5th Boltzmann Equation
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6th Drift-Diffusion Approximation

7th Minority Carrier, Continuity Equation, and Hot Electron Phenomena
8th pn Junction (1)

9th pn Junction (2)

10th Metal/Semiconductor Junction

11th MOS Structure (1)

12th MOS Structure (2)

13th Operation Principle of MOSFET

14th Performance Improvement of MOSFET (1)

15th Performance Improvement of MOSFET (2)

RERESNFE
BEBBERSNTVZOT, BEFBIEEICAS. FB - @EELTITI L.
RERESNFEE (E)

The session time is limited and therefore self-directed learning is important. Students are required to prepare and review for each
class.

PSARETHI 7T A R O 4

B KUK L R— MM KD EHTEZE TS (100%).
BSAEETHIE /335 M O #E(E )

Based on submitted mid-term report and final report. (100%).
BRESIUSES

« Physics of Semiconductor Devices, 2nd Ed., S. M. Sze, John Wiley and Sons (1981) ISBN/ISSN: 047109837X
(https://opac.library.tohoku.ac.jp/opac/opac_search/?
amode=2&kywd=&smode=1&con1_exp=isbn&kywd1_exp=047109837X)

AT 4 RT70—
BEICECT, EE. E3(C.
AT« X7 T— (E)

Accordingly and individually as required

& TNEMELIZS SR (Igslisyllabus/like/tm20011000)

& FIIERS X7 LA THER (https://gkms3.bureau.tohoku.ac.jp/sa_gj/slbssbdr.do?value(risyunen)=20248&value(semekikn)=18&value(kougicd)=TM20011000)

DTS\ ReHE
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> S )NADRR

DFEF T / Molecular Electronics
B{%: 2. HYE: T8 B5. BEBERE: 2024.
BEOBMN - IENRWNNERRSESE

Google Classroom®Z7 5 X 11— R(FTFEHAFTRIWebR—=
https://www.eng.tohoku.ac.jp/edu/syllabus-g.html (https://www.eng.tohoku.ac.jp/edu/syllabus-g.html)
(RZEBRS S/ - B3 - BIEER) (CCTHRIDIE.

DFEFT/\ARICEELBHDFOF ) D—IRUHE, ERDFE2E2OBD FOBEEEE CDOVWTORRES LU, cnsn
DFHRHCE DT/ A ADIBIE - HEEE - FIECDNTES,

¥ (Z(EGoogle ClassroomZFIFE I 3.
BN - BIERUERSEEF(E)

The class code for Google Classroom can be found on the Web site of the School of Engineering:
https://www.eng.tohoku.ac.jp/english/academics/master.html (https://www.eng.tohoku.ac.jp/english/academics/master.html) (under
"Timetable & Course Description")

This course covers the fundamentals of the structure and properties of supramolecules, including organic molecules, nanocarbons,
and biomolecules related to molecular electronic devices, as well as the structure, function, and properties of devices based on
these molecular materials.

Online lectures are proceeded using Google Classroom .
DFERIE EOBERVEE LDFR
TR Z R CHEE UIRWLDY, BEFIMOVSEIBRLU TSI ENLEHLL.
fEDFZERIE L OBERVEIE LDFE(E)
No specific prior knowledge is required, but an understanding of the rudiments of electronic properties is preferred.
LT

1.1>hO5023>

2. B L AR

3. BT /AR 1

4. BT /)\A X1

5. B#7 /(4 X

6. )\AAFTINARI

7. )\ AF )4 X1

8. XA AF /)AL

9. PFIL O NOZOX

10. F/ B—AR>ZAWEFT AR

M. F I A—MRZANET /AR

12. 7 A—AR>EANZT/\1 X1

13. ZNHBDFTIA R 1

14. ZNHBDFT /A X1

15. 53R8

XE5TE(E)

. Introduction

. Organic materials and their film formation
. Organic Devices |

. Organic Device |l

. Organic Device Il

. Biodevice |

. Biodevice I

N O b ON -~
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8. Biodevices Il

9. Molecular Electronics

10. Nanocarbon-based Devices |
11. Nanocarbon-based Devices II
12. Nanocarbon-based Devices Il
13. Future Devices |

14. Future Devices |

15. Assignments

RERFEINFE

WECEAELZ FEY ODRBES LU LR— OERMNROSND.
EEENFE (E)

Students are required to survey topics related to the lecture and write reports.
PSARETAI 7T 55 S O 4

FRABSTHE SR SN LR — R B KERIRRICEDNTITD,
BSAEETHI /55 R UE%E(E)

Grading will be based on submitted reports and attendance.

BREBLUSES

& TNEFHELES SR ([gslisyllabus/like/tm20063500)

& FHEIERS AT LA THER (https://gkms3.bureau.tohoku.ac.jp/sa_gj/slbssbdr.do?value(risyunen)=20248&value(semekikn)=1&value(kougicd)=TM20063500)

DT\ REHEF
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> S )NADRR

INA At > 2> 2T % | Biosensing
B 2, B /2 8%, TH B3, A 555, MR 2024, HINEEE: 5018,
BEOEN - BIERUERGESE

Google Classroom®Z7 5 X 11— R(FTFEHAFTRIWebR—=
https://www.eng.tohoku.ac.jp/edu/syllabus-g.html (https://www.eng.tohoku.ac.jp/edu/syllabus-g.html)
(RZEBRS S/ - B3 - BIEER) (CCTHRIDIE.

ARETE SELFY A A DOBR, Bifi. BAICIZ. EADFICEEULBRIEE S SUELFORRES R,
REDEN - MBERUERMTTEF(E)

The class code for Google Classroom can be found on the Web site of the School of Engineering:
https://www.eng.tohoku.ac.jp/english/academics/master.html (https://www.eng.tohoku.ac.jp/english/academics/master.html) (under
"Timetable & Course Description")

In this course, students will learn various principles, technologies and applications of biosensors as well as the basics of
electrochemistry and biochemistry related to biomolecules.

DIRERE & DEERUEE LDIFR
REDEED LU LR— hDIRHDIZSH. Google Classroom(CEIRT B &,
MDIRER B & DEEAUEE EDFR(E)

Students must register at Google Classroom for receiving announcements and submitting reports.
REEETE

> hOFoza>

RS F EDTFER

A AFYVT - DNAF VS

CBUNRE SN AT

- TINDHZE RN ZEARD FETHR

- Bt Y, BRICFAE

RT3 A RY, pH - A AEERIE

- BRMRBEFERNMEFLE D

I\ ALY

- B3Rl

- ERDFRISOYDIBEZ

- ERDFRISOUIREZN

- fpRRE > T

- FRER - BB ERE DRI

-
IREESTEI(E)

+ Introduction

+ Biomolecules and molecular recognition

+ Biochips and DNA chips

+ Microfluidics and biosensors

- Measurement of biomolecules by infrared spectroscopy
+ Various sensors and electrochemical measurements

+ Potentiometry and measurement of pH and ion concentrations
-+ Semiconductor field-effect chemical sensors

+ Biosensors

+ Assignments

+ Physical chemistry of biomolecular reactions |

+ Physical chemistry of biomolecular reactions Il
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+ Cell membrane sensors
- Measurement of neural and brain activities
+ Assignments

RERFEINFE

BECEELZ FEY ODRBS LULR— hDERNROHSND.
RERRNFE (E)

Students are required to survey topics related to the lecture and write reports.
BRI /3R R O

FABSTHE SR SN LR — R B LERIRRICE DN TITDS,
RiAEETHI /55 R UE%E(E)

Grading will be based on submitted reports and attendance.
BREBLUSESE

AT X770 —

BRIIHEAN. EFA—JLFEZlE Google ClassroomA T I HF T3,
AT4 X7 T— (E)

Students may ask questions in the class, per e-mail, or in Google Classroom.

& TNEFRELES SR ([gslisyllabus/like/tm20069100)

& FHEIERS AT LA THER (https://gkms3.bureau.tohoku.ac.jp/sa_gj/slbssbdr.do?value(risyunen)=20248&value(semekikn)=1&value(kougicd)=TM20069100)

DT\ REHEF
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> S )NADRR

A£Y¥IRT % / Biophysics and Bioengineering
B 2, JEMNE: A F—. BIMAERE: 2024, BUMETE: B4 CEIENID) .
BEDOBN - BIERUERGTES

Google Classroom®Z7 5 X 11— R(FTFEHAFTRIWebR—=
https://www.eng.tohoku.ac.jp/edu/syllabus-g.html (https://www.eng.tohoku.ac.jp/edu/syllabus-g.html)
(RZEBRS S/ - B3 - BIEER) (CCTHRIDIE.

A B EHE
ENTEMIIERRRZASHNCT D2, SR EMm TR RR SN TSIz, TNOSOEIMIE, BEERFP
PU%B&(;E%UFHSH‘CM% AEETIE, EARCEITIERNMBZFE LR T, BLFLFEIUBEMIERMEROCE
. BC, EEOEMNEDLD ICENEDIMERIRLLITVELDIC, BRNIEMHSEHORRIMETRIL SHEERT D.

B. IEDEIR
IGPRYIEF(E, EIRREEHE, B, T IODORIMOFERICAELEMLTER. BFOERIFRMEzF LT, T
FHRACB T DEAGHDIBELIT D EEEIC, BREDEFIET DRH - BAiOFIZRCHATIRENZERT 2 > MNIZED.

REDER - BIENRUERTEF(E)

The class code for Google Classroom can be found on the Web site of the School of Engineering:
https://www.eng.tohoku.ac.jp/english/academics/master.html (https://www.eng.tohoku.ac.jp/english/academics/master.html) (under
"Timetable & Course Description")

A. Purpose and Overview

Various bioengineering and microscopy techniques have been developed to reveal diverse and complex biological phenomena.
These techniques are applied in various fields such as infectious disease research and drug discovery. In this course, students will
learn basic knowledge of biological phenomena, followed by genetic engineering and microscopy. In particular, the lecture will cover
a wide range of techniques from basic to the latest technologies so that students can easily envision how they can be applied to
their own specialties.

B. Objectives of the class

Applied physics has contributed greatly to the development of techniques for observing, analyzing, and controlling biological
phenomena. By learning the latest bioengineering techniques, students will broaden their knowledge of engineering techniques and
will have an opportunity to explore new possibilities of application of their own specialized knowledge and techniques.

fDIRERE & OBIERURIE LDER
et E (CBI I D ANFRTIR & L0,

fhDIRERE & DOBHERUREIE EDER(E)

Prior knowledge about life science is not required.

RERETH

1. &> X5 LDOEM

2. S AT LADERE2

3. BIzFI¥1-PCR, EKXE

4. BIEFITE2-DNAS—T >3

5. BT IH3 - BinFHHaX

6 BIZFI®4 -5 himtE

7. BEMERII - F DR

8. TAMERISMI2 - TEIEEIROER

9. BEMERIEING - SRS

10. TEISEETRAT4 - BYCTAMER, HEEMTRNER

11. SEMERISNS - BARMRIANER, AFM, ST IEME
12. UNROFIENN - e B>ty b, BRE> Y ~
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13.DNAF/Fo./0>—1
14.DNAS /5o ./0>-2
15. F &8

REEETEI(E)

. Basics of living systems 1

. Basics of living systems 2

. Genetic engineering 1 - PCR, electrophoresis

. Genetic engineering 2 - DNA sequencing

. Genetic engineering 3 - Gene recombination

. Genetic engineering 3 - Genome editing

. Microscopy 1 - Fundamentals of Optics

. Microscopy 2 - Fundamentals of Microscopy

9. Microscopy 3 - Various methods of observation

10. Microscopy 4 - Fluorescence microscopy, confocal microscopy

11 Microscopy 5 - Super-resolution microscopy, AFM, electron microscopy
12. Microsystem control techniques - Optical tweezers, magnetic tweezers
13. DNA Nanotechnology 1

14. DNA Nanotechnology 2

15. Summary

RERFEINFE

BEDEZ. LR— bOERK.
RERRNFE (E)

Review of lecture. Writing report.
BSARETHI /35 R U4
BHEIDLIR— MIKDFHET .
BSAEETH /55 R UE%E(E)
Evaluation is based on several reports.
BREBLUSES

AT X770 —

BFICIBELRL. B5MUSHA—ILTTIREESDH, classroomTER L TARULL.
AT4« X7 TJ— (E)

Not specified. Make an appointment by e-mail. You may ask questions on google clasroom.

O NO OO OWON -~

& TNEEELRZSS/NR (/gsl/syllabus/like/tm20071000)

& FHIEHRS A7 LA THEER (hitps://gkms3.bureau.tohoku.ac.jp/sa_gj/slbssbdr.do?value(risyunen)=2024&value(semekikn)=18&value(kougicd)=TM20071000)

DT\ REHE
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> S )NADRR

#PmhEtiEER / Urban Planning
Bafs¥8: 2. IRMEME: R B4 BIRLERE: 2024. BIAEE: BAGE - REMHA.
BEDOBN - BIERUERGTES

Google Classroom®Z7 5 X 11— R(FTFEHAFTRIWebR—=
https://www.eng.tohoku.ac.jp/edu/syllabus-g.html (https://www.eng.tohoku.ac.jp/edu/syllabus-g.html)
(RZEBRS S/ - B3 - BIEER) (CCTHRIDIE.

TUPRRZA bEF BEDTUPZEAC, BEASEARELR DT, FEIDPOHMIGHIEREE (YRZAZ K) ZFBH(CTH
SEVWDHEATHD. B, REEDFETIKH,. ERBEEDETE I DADHENS. AEHOENLES. thEmOEE
#h, ZHDEFEMIRE. 2EBRMTTIUIIYRIAS COBEANERESNTNSD ( [HARIRBID ZEOTYUIZNRIAS b
ERRIRSE (PEEDFRED) 1) .

AERERCBVWTE. TUTPIRZAY FOREICDVWTHERZ I D EHIC, BMCHITDMOBEAHELN ETOMNREFRECEHTD
FENSOREZEE(CT A RAAYVEIZZITITEZBL T, TUTVIRTZAL MEZDHDHICDOVWTERERDDZEZ2HE
NI,

RMABFESHE. BENEERADOSINRDEND.

BEDOEISE | IREEWE TITSH. Google ClassroomBLD,
FREOBMN - BIBERNERSEE(E)

The class code for Google Classroom can be found on the Web site of the School of Engineering:
https://www.eng.tohoku.ac.jp/english/academics/master.html (https://www.eng.tohoku.ac.jp/english/academics/master.html) (under
"Timetable & Course Description")

"Area Management" is an activity, through which private sector tries to conduct community development or management in a certain
area. Currently, area management has been implemented in the whole country and abroad for revitalization or activation in city
centers of metropolitan areas, provincial cities as well as residential districts in the suburban areas. This lecture aims at the
understanding of effect and challenges of it.

As for the contents of the lecture, the development of area management will be explained genealogically, and the effects and
challenges of it will be reported by participants through case studies, followed by discussions.

Active participation in the lecture is highly expected.

Lectures will be conducted in person, but Google Classroom will also be used.

11110)}3%%—15 EDEERVEIE LDER
HThEtE(CR T D ERMAHZE L TLD I EMkdEND.
fhDIRERE & DOBHERUREIE EDER(E)
Basic knowledge about the urban planning is needed.
RSRETH

1. TUTPRRDAZ MR
2. ERNGT —RRXIFT 4 ZBLTHDITUIIRIAS SO EZDRE
3. TARBYZI FED

X5 TE(E)

1. General information about area management
2. Investigation, presentation and discussion about the individual points
3. Final discussion

RSN FEE
TUPRRSAS MEIT> TV S BHIORIRROERINER. AJERHEETITS ZEnRkod5N3,
RERESNFEE (E)
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It is required to conduct on-site inspections and information gathering of cases where area management is being carried out to the
extent possible.

BRI /3 R O
FERMEOEEANORDEHEENSFHOZITS.
BSAEETH 73E R UE%E(E)

Learning results are evaluated by presentation and discussion.
BRESIUSEE

o RITTUTZNRIAZ b, /IVWEH, FEHARFE (2015) ISBN/ISSN: 9784761540913
(https://opac.library.tohoku.ac.jp/opac/opac_search/?
amode=2&kywd=&smode=1&con1_exp=isbn&kywd1_exp=9784761540913) BERER:=EE

AT RT7T—
BB X —)LIC CHREE
AT« X77T— (E)

as needed: please contact me by e-mail

& TNEFHELES SR ([gslisyllabus/like/tm70021000)

© FHEIERS A5 LA THER (https://gkms3.bureau.tohoku.ac.jp/sa_gj/slbssbdr.do?value(risyunen)=20248&value(semekikn)=1&value(kougicd)=TM70021000)
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> S )NADRR

BE] TIAZ2"45—>3>5F7H A > 5 / Architectural IT communication
Design

BITE: 2 IBME: AT IE7%. BMRAERE: 2024, BISREEE: B2 EOAGE, EEEL LK— NIEECHS.

BEOBMN - BIENRWNERRSES

BELTIAZ2 T -2 3> 72 anNR0ED0OTH > OBELLTERS.

AT X FR. HEEQREOREEMDEZ (. TONMBTIHERDERZITD ZENEEREGEITH /. LML, IHEDIER
RMOEFC LD T, BEFM EIEROBEFREIAZTELLUZ. SNHSOEBEBRDTH A2 EEZZ TV ZHICE. mED
HEFRZRANCRETHENDD. MEFRLDDEFTIFRL, EOTHA 2 (CHIeo TFREN(TARET ST NIFR S
LYo

COBEETE. TU/02—0HE5Y . ARF. =ifi. BF. SBARNFREODFICERFELS. ZRHCIBRICHIIDDHEIE
WEBHZERET D, BANCE. RRCHBITDIRLARATIZ2 -2 32T A 2DV TOEFIPENZZ X DEAMTC DL
THHEL. IEFSIRAEL—FT+ S THRICHENT, BEDETOZEBMDEDL D (CHEZZIT. L. TDOJREEZLS
S3BDOMNEDONTER LD,

BREZMENHE T DHFRICLBRTY A U ENBROBEREDZBN TS, =50, BABIURRLEEDBRICHNBE (C
ERELUTVSEM - BEESTODFCHVWTRERN#ZEC. FLeERIOI1 25— 3 VENOBECHELERIER
BEI D,

Google Hangouts Meet & /z (& ZOOM Z{EFT D, st URL (& Google Classroom TEAT D,

Google Classroom®Z 5 X 11— RFTEHRFTRIWebR—=>
https://www.eng.tohoku.ac.jp/edu/syllabus-g.html (https://www.eng.tohoku.ac.jp/edu/syllabus-g.html)
(KERZS/X - EEE - BIEER) (CTHRIDI L.

REDOER - BIENRUERTEE(E)

Concerning about architecture, information, technology and communication as an integrated matter of design.

Most of architectural space like office, school and library were used to carry out the exchange of information mainly. However, the
relation between architectural space and information has changed significantly because of the innovation of information technology
in recent years. It is necessary to review the interaction of both fundamentally to consider about design of space and information in
the future. Design about space and information needs to be considered not separately but comprehensively.

We will take a perspective through theories and case studies of space and information designs in this lecture by enlarging the field
of vision in not only the technology, but also the fields such as sociology, art, philosophy, and cognitive science. In particular,
showing about various IT communication designs in these days with technologies supporting them, and discuss how they had an
influence on architectural and urban space and changed and spread out their possibility in the ubiquitous computing society.

The purpose of this lecture is making a foundation of ability for design development in the times when information and space are
fused. In addition, we get knowledge and basic theories of communication in the field of urban and architectural design.

Use Google Hangouts Meet or ZOOM. The URL to connect to is notified in Google Classroom.

The class code for Google Classroom can be found on the Web site of the School of Engineering:
https://www.eng.tohoku.ac.jp/english/academics/master.html (https://www.eng.tohoku.ac.jp/english/academics/master.html) (under
"Timetable & Course Description")

fhDIFERB L OBERUEE LDER

A=y THHEICH T, & - BERTORBZMET SFEICH LT, BERFTORENT O CHNTIRF=ND
BEFH(CHSIZIZI25—2a>0M@EELDREREED T E(CELD T 12922y THHENKDHNRNRBRED L7
dCELzBET.

fhDIFFERNB EOBERUEIE EDEF(E)

This lecture aims to be more effective in Internship training for students to have a practice of urban and architectural design, by
making deeper understanding of the communication issues in architectural space to be considered in the practical process of
architecture design.

REETE
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[FU&IC

. T—HDRR

. ZEEDRR

. BAREZER(1) 1R

. BREZER(2) BIRiEEE RO EZ (CHD M ?
OREERT—)L

. [BFROKR BB (A
CERIEHR E VWD TR

9. 1B & EPTH

10. BEET—FFTUOFv

M. EBELIAEQ1—5

12. ZILNILT o - INSHA LA
13. 71> &AM IR=23>
14. 751> ED—0T AR
15. F &8

REEETEI(E)

. Introduction

. Representation of Data

. Representation of Space

. Body and Space 1. Sight

. Body and Space 2. Where is the meaning and value in the world?
. Speed and Scale

. What is the antonym of “information”?

. Myth of the information-oriented society
9. Information and City

10. Architecture and “Architecture”

11. Architecture and Computer

12. Alberti paradigm

13. Design and Innovation

14. Design and Workplace

15. Conclusion

RERENNFEE
BLERSZ NEY OICDNT, SEXMERDRE L TREBERD, BRONTHEY SMEEH OBHERUHT.
RERENFE (E)

Deepen your awareness of the topic you are interested in by reading the references, and look for examples of common structures in
everyday life.

BRI /3 R U4
FHRLR— MMIKD,
BiAEETH /55 M UE%E(E)

Based on end-of-semester report.

© N OAWN

0N Ok WN -

BRESLUSES
"5

BRESIUSEEL. BEORHTEERNIT D,
Textbooks and reference books will be introduced according to the lecture.
& TNEMELZS SR ([gslisyllabus/like/tm70018000)

& FIEIERS X7 LA THEER (https://gkms3.bureau.tohoku.ac.jp/sa_gj/slbssbdr.do?value(risyunen)=2024&value(semekikn)=1&value(kougicd)=TM70018000)
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> S )NADRR

PRI FLERES | The World's Architectural Heritage
HifrE: 2 4B Ro o H—BB. FHHEERE: 2024. FESE: BAE.
BEDOBN - BIERUERGTES

Google Classroom®Z7 5 X 11— R(FTFEHAFTRIWebR—=
https://www.eng.tohoku.ac.jp/edu/syllabus-g.html (https://www.eng.tohoku.ac.jp/edu/syllabus-g.html)
(RZEBRS S/ - B3 - BIEER) (CCTHRIDIE.

AEETEHEIEXEEDAN. FENNBACHFEE L N)LOGSEHEADEEEHIC DLW THE(SEGERDD Z EICKD,
EBERNBEMFBRELTECDIFRCEEBIEET S,

BRIA°EI&(EGoogle Classroom(C18# L. %% (d Google MeetlC KB A> S > TIT3,

2S5 AX1— K 1 u7q6uca

ZEDER - BIENRUERTEF(E)

The class code for Google Classroom can be found on the Web site of the School of Engineering:
https://www.eng.tohoku.ac.jp/english/academics/master.html (https://www.eng.tohoku.ac.jp/english/academics/master.html) (under
"Timetable & Course Description")

This is a seminar style course intended to allow students to have in-depth discussion between themselves so that they can acquire
abundant knowledge about World Heritage architecture and identify a research issue.

Lecture materials and communications are posted on Google Classroom and lectures are conducted online via Google Meet.
Classcode: u7q6uca

REEETE

BIE HIFZX (Rod)
ol E¥EN (Roa)
sEamE EEPl (Roa)
SEAE~E15E FECLDRE
REETEI(E)

1. Introduction (Higaya)

2. Ancient Architecture in Europe (Higaya)
3. Medieval Architecture in Europe (Higaya)
4-15. Presentations by Students

RERRIINNFE
FREMERSNTVZOT, BEFBIERICAZ. TH - EBEZLTITOLOCTS.
REEBNFE (E)

The session time is limited and therefore self-directed learning is important. Students are required to prepare and review for each
class.

BRIl /3 R U4
FERICLDHDIZITD,

BAEETM T B OEEE(E)

Students are evaluated on their presentations.
BREBLUSESE

o HWROZD)LRTEE, o AE—BF, TOXFL v (2020) ISBN/ISSN: 9784767827902
(https://opac.library.tohoku.ac.jp/opac/opac_search/?
amode=2&kywd=&smode=1&con1_exp=isbn&kywd1_exp=9784767827902)

AT A7 T—
BRI IHERSRITHT D (ICIRERETH) .
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AT4« X7 T7— (E)

Questions are accepted at any time (after class, in particular).

& TNEFRELZS SR (/gsl/syllabus/like/tm70020000)

& FHIEHRS AT LA THER (https://gkms3.bureau.tohoku.ac.jp/sa_gj/slbssbdr.do?value(risyunen)=20248&value(semekikn)=18&value(kougicd)=TM70020000)
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Rl  1=1 =4 —=3 > 5% / Science Communication
BTS2 IBME: S 12, 59)1| AN, I 2004, BIESE: OAGE.
BEOBMN - IENRWNNERRSESE

Google Classroom®Z7 5 X 11— R(FTFEHAFTRIWebR—=
https://www.eng.tohoku.ac.jp/edu/syllabus-g.html (https://www.eng.tohoku.ac.jp/edu/syllabus-g.html)
(RZEBRS S/ - B3 - BIEER) (CCTHRIDIE.

B
REECEIERAREFE LU T THEARESHMBRIBOER S, RIERMOIZI2 =5 —> 3> 0%, ERNQEREZEBEL
TEA.

RiEMEBELRIFRMIZ 2o —2 3> (CHBTD LG TEEETANEETDETNTUFONERAREOREDD &
WOSRATHD. BOPEDDTLS, XIFFERN(CEDDNE ULNRRWSEIREAMN, ARCHUTEDLSBHFENZRF DD
M ZBUTHI VERST « TRMIEZITTIESD DBV EDRGTE EOK S (CHRCH U TR T DD, L TZDOKIiZ
B o) DEEZ ESEZDDN.

AEERTIIERNIEERDE. HMNEBMICKDERRT — A AT« —ZB U T, SEROFKIME - RIFEL U TCEEREH L
DEAMRHIRICE T DHIREES) . IBDRIRDNELDOMEREN . T U TRIERMNED DO R A hOBRRZH(CDIFD
TERHRED.

REDER - BIENRUERTEF(E)

The class code for Google Classroom can be found on the Web site of the School of Engineering:
https://www.eng.tohoku.ac.jp/english/academics/master.html (https://www.eng.tohoku.ac.jp/english/academics/master.html) (under
"Timetable & Course Description")

The purpose of this lecture is to understand the basics of engineering ethics and science communication.

The common issue in engineering ethics and science communication is the consideration of the relationship to society, in which
technology would be utilized. When the advanced technology is introduced into society, possible influences are not only positive
ones but negative effect might exist. The engineers should be aware of such negative influences of technology and of the
importance of communication and corporate responsibility. In this lecture, the emphasis would be set on the engineering ethics and
science communication, which are importance as scientist or engineers.

REETE

E1—~N>2A250 1 —ADEREN)

E1—N>A>2AF 71T —RDERE?2)

URAOA=Za2=5—>3>(1)

URAOA=Za2="5—>3>2(2)

UZX0A=Za=5—>3> : £K(1)

R OODZa2=245—-232  EiK(Q2)

. BB fmiE(1)

. BB fmiE(2)

9. IZ/)\—HILFH1>

10. EERMBBEZ IR IC LIZEEm(1)

1. EEMBBEZWRIC UIZ5TER(2)

12. REMREZ IR (C LIZETEH(3)
)
)

© N O WD =

i (
13. EERMBIEZ WRIC UTZ5Tm (4
14, EERMIBIEZ IWIRIC UTZET®(5
15. £ &8

REEETEI(E)

1. Basics of Human Interface(1)

2. Basics of Human Interface(2)

3. Risk Communication(1)

4. Risk Communication(2)

5. Risk Communication: Practice(1)
6. Risk Communication: Practice(2)
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7. Engineering Ethics (1)

8. Engineering Ethics (2)

9. Universal Design

10. Debate on global problems (1)
11. Debate on global problems (2)
12. Debate on global problems (3)
13. Debate on global problems (4)
14. Debate on global problems (5)
15. Summary

RERFEINF B

FEVCERZELU T, BENSTCHIDERTFECINET DL .

EEENFE (E)

Students are required to collect information and topics related to the content of the class using newspapers and books.
IR R Y apr YN0 =%

LR— b50% F35mDMZEE0%

FiAEETHI /535 R UE%E(E)

Report 50% / Discussion 50%

BREHIUSEZE

& TNEFHELES S/ R ([gslisyllabus/like/tm80005000)
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=S X5 /nim / Management Systems
BA{s7¥%: 2. IBMEME: kil (50, BIGRLERE: 2024. BIAEEE: BASE(Japanese).
KREOEN - BIERERNGES

Google Classroom®Z7 5 X 11— R(FTFEHAFTRIWebR—=
https://www.eng.tohoku.ac.jp/edu/syllabus-g.html (https://www.eng.tohoku.ac.jp/edu/syllabus-g.html)
(RZEBRS S/ - B3 - BIEER) (CCTHRIDIE.

ERIEZICBARDFMADPLIRBOREN (CIEFIRVNEDRHDD. UNU—AT [ IXR= 32 FE] INBBVEEDHNDEEEL). K
BETIE, BHRAINR—>23> - -7 FFNCFZL, BEA INR—2 3 @RI DERFEZ, EEZEL TER
BI(CZ5N.

EEDER - BIENRUERTEF(E)

The class code for Google Classroom can be found on the Web site of the School of Engineering:
https://www.eng.tohoku.ac.jp/english/academics/master.html (https://www.eng.tohoku.ac.jp/english/academics/master.html) (under
"Timetable & Course Description")

In Japan, there are still strong technical capabilities at R&D and kaizen (improvement) power in field site. However, it is often said
that "innovation activities" are weak. In this course, various innovation patterns are systematically introduced. Moreover, students
are able to study practically the main techniques to be useful for various innovation activities through some exercises.

REETE

OIAMHEE R
- MOT(management of Technology D&, - MOTDEZE - MOTOEATOTLR EESRIETILRE
ORE|NIRA I R—2 3> - JNF—>
BRI —-> REING—>
@HARMDE./ DK DEXEDEE(TD 1 AT ~EBREE, @BARDE D DEEDEE(TD 2 )=EKREHR

I E (Industrial Engineering) 2 Q C (Quality Control)D{& || & Sk~ REES
OBRXRDE/ DL DEEDEE(ZD 3)TEMERIA~/\TILEZERR : VE(Value Engineering) D& E] & Sk~ BhiEHES
®BARDE.) DL DEXDEE(TD 4))\T)VEREEZ~IRIE~FRE : TRIZ(FEIANBERIER)EORE LS~ EEES
@EDMDIZ—D18A I R—23>[CDNT
- FEEO1 JNR—-23>, CABFRSELUEA I R=2 3R E

REEETEI(E)

@ Introduction to technology management

- Background of MOT (management of Technology) promotion, Definition of MOT - MOT basic process and business model
@ Main innovation patterns

+ Basic patterns - Derived patterns

B Transition in the Japanese manufacturing industry (Part 1): Prewar to postwar reconstruction period

@Transition in the Japanese manufacturing industry (Part 2): High growth period

-The role and contributions of IE (Industrial Engineering) and QC (Quality Control)-Related exercises

®Transition of the Japanese manufacturing industry (Part 3) :Stable growth period-Bubble economy period- The role and
contribution of VE (Value Engineering)-Related exercises

® Transition of the Japanese manufacturing industry (Part 4): After the burst of the bubble-Present-Future- Roles and contributions
of TRIZ (inventive problem solving theory)-Related exercises

@About other unique innovations - Innovation in emerging countries, * Innovation suitable for Al era, etc.

RERFEINFE

BER(CATROITEBCAEI B L/R— MEREICHEIOT, CNEHPBFE T > TRETZ L.
EEEENFE (E)

You will be required to submit the report(s) related to the exercises you conducted during the class.
FSARETHI /35 R U4

FESEE (EESMNPRERSD)(60%) & REIR T (40%) THRiEZRDD
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PiEEHI 5 A R UOEZE(E )

Grade is determined by class participation (including exercise participation and presentation) (60%) and assignment submission
(40%)

BRESLUSES

o BARRE/ DKDIZEAP, FOZE, FEKREE (20155) ISBN/ISSN: 9784496051203
(https://opac.library.tohoku.ac.jp/opac/opac_search/?
amode=28&kywd=&smode=1&con1_exp=isbn&kywd1_exp=9784496051203)

"=
COBEEALSAOTEBLET., 7 RLABES TRHISELET.

£FE - AR E/Practicalbusiness X o(d. £ - EBRIRETHDICEER
9, /Note:"o"Indicatesthe practicalbusiness

O

& TNEFHELES SR ([gslisyllabus/like/tm80006100)

© FHEIERS A5 LA THER (https://gkms3.bureau.tohoku.ac.jp/sa_gj/slbssbdr.do?value(risyunen)=20248&value(semekikn)=1&value(kougicd)=TM80006100)
DS\ R=EHB
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> S )NADFRR

=S X7 L¥F5m / Advanced Management Systems
728 2. IBME: kiR B50R. FISREERE: 2024. RIS S5 HAGE(Japanese).
BEDBR - BIBENRNERGESF

Google Classroom®Z7 S5 X 1— R(FTEHFTRIWebR—=
https://www.eng.tohoku.ac.jp/edu/syllabus-g.html (https://www.eng.tohoku.ac.jp/edu/syllabus-g.html)
(REBRES/IX - BEE - BESR) (CCHEEIdIL.

EKIZICHARDFEAMTIRIBDWMEN (C(EHBNEDNHD. UNLU—AT (1 /R—=23 253 8] IASENEEOHN3EEEL). K
BETIE, B INR=—>232 )G ERNCEBL, BEA IR 3 VEHIRIDERTFER, BEEZEUTER
B (CEFSN.

EEDER - BN UEMTTEF(E)

The class code for Google Classroom can be found on the Web site of the School of Engineering:
https://www.eng.tohoku.ac.jp/english/academics/doctoral.html (https://www.eng.tohoku.ac.jp/english/academics/doctoral.html)
(under "Timetable & Course Description")

In Japan, there are still strong technical capabilities at R&D and kaizen (improvement) power in field site. However, it is often said
that "innovation activities" are weak. In this course, various innovation patterns are systematically introduced. Moreover, students
are able to study practically the main techniques to be useful for various innovation activities through some exercises.

REETE

OFAtTHEE T m
- MOT(management of Technology i DES, - MOTDEE - MOTOEATOTLREESHRIAEFTILIRE
ORE|NRA IR—23> - )F—>
BRI REINY—>
OBEADTE/ DL DEHEDEE(TD 1 A ~HERER, @BADE/ D DEXOZTE(ZD 2 )aEREHN

I E (Industrial Engineering) ¥2Q C (Quality Control)D1% 3l & Sk~ BhiEEY
OBRKXDE DL DELDEB(ZD 3)BZEREI~/TILIZEE | VE(Value Engineering) D% E| & Bk~ BiEHES
®BEADE D DEXEOZEB(TD 4)/\TIVEREZ~RIE~FEK | TRIZ(FBNEREAARIER)SDRE & S~ MEEES
@BDMDIL=—TIxA I R—232(CDT
FEEOA I R—-232, CAIBRFR(SE LA I NR—2 3[R E

XEESTE(E)

@ Introduction to technology management

- Background of MOT (management of Technology) promotion, Definition of MOT - MOT basic process and business model
@ Main innovation patterns

- Basic patterns - Derived patterns

B Transition in the Japanese manufacturing industry (Part 1): Prewar to postwar reconstruction period

@Transition in the Japanese manufacturing industry (Part 2): High growth period

-The role and contributions of IE (Industrial Engineering) and QC (Quality Control)-Related exercises

®Transition of the Japanese manufacturing industry (Part 3) :Stable growth period-Bubble economy period- The role and
contribution of VE (Value Engineering)-Related exercises

® Transition of the Japanese manufacturing industry (Part 4): After the burst of the bubble-Present-Future- Roles and contributions
of TRIZ (inventive problem solving theory)-Related exercises

@About other unique innovations + Innovation in emerging countries, - Innovation suitable for Al era, etc.

RERRNFE

FWERP(TITROITEB(ICEAET D L/R— MR- IDOT, CNZHBEFETICPOTREID I L.
EERENFE (E)

You will be required to submit the report(s) related to the exercises you conducted during the class.
BRI /35 R O
FESEE(EBSIMPRERED)(60%) EREIRH (40%) THRiEZRDD
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PSRRI 7T 5= R UOEZE(E)

Grade is determined by class participation (including exercise participation and presentation) (60%) and assignment submission
(40%)

BREHLUSEE

o« BAKE/ D<K DIZEAP, EOZ, BKREE (20155) ISBN/ISSN: 9784496051203
(https://opac.library.tohoku.ac.jp/opac/opac_search/?
amode=2&kywd=&smode=1&con1_exp=isbn&kywd1_exp=9784496051203)

(2
COEEEASSAOTEBLET. 7 RLRAGBO THASELET.

£FE - AR EE/PracticalbusinessXold, EF - EERMNISETHDCEER
9, /Note:"o"Indicatesthe practicalbusiness

O

& TNEBBELZS SR (/gslisyllabus/like/td80004100)

& FHIERS AT L THESR (https://gkms3.bureau.tohoku.ac.jp/sa_gj/slbssbdr.do?value(risyunen)=2024&value(semekikn)=1&value(kougicd)=TD80004100)
DTS\ R=EHE
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> S )NADRR

&= X7 /x / Value System
BH{TH: 2. B3NS Sk (500, BASEEERE: 2024. BAGASEE: HASE (Japanese) .
HEDBN - IERNERSESE

Google Classroom®Z7 5 X 11— R(FTFEHAFTRIWebR—=
https://www.eng.tohoku.ac.jp/edu/syllabus-g.html (https://www.eng.tohoku.ac.jp/edu/syllabus-g.html)
(RZEBRS S/ - B3 - BIEER) (CCTHRIDIE.

AEEOEN(E, A IR—2 3 > ZREN - BESHRL ANV TIERET S 2HDMHZTED L& REXT DedDORERR(CHE
THEBNIANTZIBR TEDLDCRBDIETH D,

DAETE. BEOFNDPOEMASMEBNTNDDIC, ENAFR(THEUDINRMGEIMED TEZ W, TO—DDEEN, ./
R—ZF2DIRZAY MMTH T BEDBHNF D TITIRONT RN T ENFEITEND. BDIEHIC, 1 I R—=23>(CH
TDIEANRERZICDONT, EHZBLTHRIBLTLL, ZLUT. COLIBREZEL. HECITON TV HAESR. %
EBOROREZIERL, WIHT DA/ NR—2 3> DuEEtzRBE T D LHOERENAHMZTRET D,

ZEDER - BIENRUERTEF(E)

The class code for Google Classroom can be found on the Web site of the School of Engineering:
https://www.eng.tohoku.ac.jp/english/academics/master.html (https://www.eng.tohoku.ac.jp/english/academics/master.html) (under
"Timetable & Course Description")

The purpose of this lecture is to get knowledge to understand innovation at a practical and strategic level, and to understand the
fundamental contents of the important knowledge to practice.

In Japan, there are many companies that has excellent design and technical capabilities, but some of them do not get enough
profits. One reason of that situation is the weak point for innovation management, so we need understand what is the most
important for innovation processes with practical examples. Through these contents, students will understand the issues in social
and corporate activities, and acquire fundamental knowledge to think about the potential of corresponding innovation.

REETE

aFE1E o I NR—=2 3 2 (CETDIRREB LURHFE
wZE200] SR R—2 3>
3o A-TF>A>R—>3>
B4l J)L—TEA
w3550 REOY — EXDIKETEAR
n5E6[0] FRETEAB DT
w5E7[0] AT EARIC KD B EEHER
2E8[m J)L—FiEm
m559[0] A T¥PD5%E
m5510[0 R —EXDRERET O
B 110 FEOFELEDIERE
8120 J)L— T
513 ATYIDHEADEE
wZE 140 EVOF(C KD TRISN DikeE
281500 J)L—TEA

REETEI(E)

m The 1st lecture; Systematization and Recognition Method of Innovation
m The 2nd lecture; Disruptive Innovation

m The 3rd lecture; Example of Open Innovation

m The 4th lecture; Group Discussion

m The 5th lecture; Design concepts for products and services

m The 6th lecture; Characteristics of design concepts

m The 7th lecture; Business strategy based on design concepts

m The 8th lecture; Group Discussion

m The 9th lecture; Design of artifacts

m The 10th lecture; Process of creating products and services
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m The 11th lecture; Understanding user's request

m The 12th lecture; Group Discussion

m The 13th lecture; Artificial products penetrate into the society
m The 14th lecture; Functions created by users

m The 15th lecture; Group Discussion

RN FE

BROABCOVTE. HRIE. 2EE. BEENTTE -BEBI L.

RERRNFE (E)

Students must prepare and review with textbooks, reference books, and lecture materials.
PSARETAR 7T 55 R O 4

CBEAORA > MIDWTERESHEN, TNZNLR— MIEEHTRE TS, (240 &25:)
FSAEETHI /55 R UE%E(E)

- Students must submit a report. (4 times, 25 points each)

BREBLUSESE

o BATHEE —MOTOARR EEK—, SHE. BB i, I TEE (2012) ISBN/ISSN: 9874844607984
(https://opac.library.tohoku.ac.jp/opac/opac_search/?
amode=2&kywd=&smode=1&con1_exp=isbn&kywd1_exp=9874844607984)

 Beyond Innovation [-f J/NR—>3>0i&im] ZBX T, AIHIES. SHEHE M, IET SR WY b (2009) ISBN/ISSN:
9784863450165 (https://opac.library.tohoku.ac.jp/opac/opac_search/?
amode=2&kywd=&smode=1&con1_exp=isbn&kywd1_exp=9784863450165)

o« BEREOIDL D, BAEL. SHER ih, B2/ (2015) ISBN/ISSN: 9784641164147
(https://opac.library.tohoku.ac.jp/opac/opac_search/?
amode=2&kywd=&smode=1&con1_exp=isbn&kywd1_exp=9784641164147)

"=
COBEEASSAOTEBLET. 7 RLAGES TRASELET.

K75 - KIEKHIRE /Practicalbusiness X o(d, Eff « REIRETHDICEZER
9, /Note:"o"Indicatesthe practicalbusiness

O

& TNEEELRZSS/NR (/gsl/syllabus/like/tm80010100)

& FHIEHRS AT LATHEER (hitps://gkms3.bureau.tohoku.ac.jp/sa_gj/slbssbdr.do?value(risyunen)=2024&value(semekikn)=18&value(kougicd)=TM80010100)
CDIT)\R=EHET
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ﬂ- E B(HKEE Project Leadership
Eﬁiﬂl 2
HEHE £H E&—
ATATIREME
/Media Class Subjects
I%#&‘%ﬂﬁ
/Essential Subjects
FHESE B AE (Japanese)
| Google ClassroomM 75X I—K [ TEHE R WebR—
https://www.eng.tohoku.ac.jp/edu/syllabus—g.html
(RERSIN\R-BEE BEER) ICTHERTHIE,
Classroom ClE#HIEfHEFVES,
H5Ra—K
-[TD80006100)FAL k- 1)—H — v : cipxd4mo
-[TM80009100] 7A=Y k- 1) =5 —1 v T tirdemkt
sxq | BEOBN
B - »f//ﬂ\—yaz!d; FORBZEH DT, EOBRFHEHFT HAICERLALTRYBOREERRBETHY, IS ﬁﬁv.ﬂilé#“*%’é’éﬂ*
BERG (&, “BRT—FH 2 =Society 50" DEHEFAEL. [ HA(/~A—a 82010 DT T, REFRHNSHREEETOA/A—S I EE
Em BIELTOVET , EBRICENSOBE R DA/ RN—2a #8510 (E, ¥ zfah‘%)‘fxa$sz§0)'F‘C4//\—y3/EUHjﬁl%)jEIVIOF’&*? 53[5
EEIS4 PRI R =L TIIKEAHYET . REED BMIE, FRMICEZFEICSEL TRV R OAVAM ORFEED, 58
BREIvavE+ R ICERELL LT BERK ., ARMICA/ A=V [CE KBS EERL. %ﬂnﬁk’EV*—vﬂ'éuthﬁEmﬁblﬁi
ZBNTA /R 2V EERT 5T THR RS AV D EBEENERS LT,
£ T e ] \‘
BEMR RO SIAEY SESHIHASNTOAREBB TN, BEOTH, BEOHL, BLCHTING - F—C . BEITHH
TATAV DRI BV TENEN A RAY E S . BEBB ALY TS T ALRBA TN, LA RN YE T E S A
| BEER LTI FMITDIIDIC EOEIA/ XAV ERESE, RESHZON ? "LV CENERBEICESTERGRBETY, 4o
‘C~ BREBRBROETEVSBRT, BEREICETD(/XA—2aVAlHOTOC T OMEWAIEL(RIICENTLIK I EATELDM, £D
RBFBSTAD Y- IR DAV O AN EERREIERLLET ., BET. IREEEHHSCEERICREICENT, MBRENES D, 1/
'\—yazaﬂ.‘i‘.0)1?@75‘@%7&(,U:DL%%’&#’E:EL'CL\(,Z\%?&\EU A/ R—=LaV BT OEREL T, BRIGTAD - IR DAV D
EINERIETNTT,
| The class code for Google Classroom can be found on the Web site of the School of Engineering:
https://www.eng.tohoku.ac jp/english/academics/master.html (under “Timetable & Course Description”)
Class code
-[TD80006100]Project Leadership: cipx4mo
+[TM80009100]Project Leadership: irdemkt
Purpose
*ﬁiw Innovation stands as a paramount imperative at the national level, irrespective of nationality, to uphold a nation’s competitive prowess.
= Particularly in Japan, renowned for its technology—centric ethos, there has been a concerted effort to fortify innovation policies spanning
from fundamental research to societal implementation under the “Innovation Strategy 2019,” with the overarching aim of realizing a
E&?’J— f% ”Super Smart Society = Society 5.0.” Each company endeavoring to manifest innovation must adeptly manage projects aimed at
E) - intentionally and consistently fostering innovation within the framework of corporate management strategy. The aim of this course is to
equip engineers poised for managerial roles with the practical acumen of project management, facilitating the realization of innovation
within their respective companies and organizations through a strategic and systematic understanding of innovation—based management
strategies.
Basic Concept
| Management strategy, rooted in philosophical elucidation, presents varied challenges at different levels of business, encompassing
| industry, value chain, product and service, and day-to—day management. The crux of corporate management lies in the practical execution
and achievement of innovation, aimed at bolstering or sustaining a company’s Return on Sales (ROS) over the long term. Thus, the
effective leadership and management of innovative projects hold pivotal significance in the implementation of management strategy.
Students are tasked with comprehending the multifaceted aspects of project management, recognized as pivotal for business success, to
bolster organizational capacity and prevent stagnation of innovation momentum by continually balancing business profitability.
ROES  h@si. SEBELA/S—0a ICHT PRROBBEERNLE LT, TRLERRT D0 TAT I T4 A MEPMBOK (Project
BE RO Management Body of Knowledg_e)l-Téhéj’D*/I’]F IFUANFREEICERLGASMEL . TR, RIECHRGEKRMMNE. T
EELD | L—LI)—0%EBTHEIC.EDRRT—REEERMITANOERLET, B, J:U%ft%ﬂ’]kjlglylbh IRDANFEEB R TR0,
e | ﬁi%E’J?ajD/I’]F IFDAVNI—IVERBNLT, FYTSVTA AN EBERTTAD I IR DAVNDEBEROET,

https://gkms2.bureau.tohoku.ac.jp/sa/slbssbdr.do?value(risyunen)= 2024&\21Qsemek|kn) 1&value(kougicd)=TM80009100&value(crclumcd)=C4..
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This course is intricately intertwined with management strategy theory and innovation management. Therefore, the initial phase of this

thDiZE course elucidates the fundamental concepts and tools of project management, drawing upon the project management framework proposed
#BEED in PMBOK (Project Management Body of Knowledge), anchored in the foundational principles of management strategy and innovation
BEERU management. Subsequently, attention shifts towards the examination of various business cases to acquire the essential knowledge and
BIELE®D | framework requisite for the development and implementation of project management. Furthermore, the course endeavors to enhance
FEEE) | understanding of project management from a more practical standpoint by introducing representative project management tools commonly

employed in Japan, with the aim of cultivating practical project management skills.
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1st Management Strategy session

1. Logical thinking
1.1 Deduction and Induction
1.2 Causal relation and co-relation
1.3 MECE
1.4 Stepwise evolution of knowledge and how to cope with uncertainty
2. Management Strategy Theory
2.1 What is management strategy?
2.2 Positioning strategy theory
2.3 Planned strategy theory
2.4 Emergent strategy theory
2.4 Resource Based View theory
2.5 strategy for venture business
3. Management strategy and management plan
3.1 Management plan and functional strategy
3.2 Management hierarchy, strategy formulation and strategy implementation
3.3 Formulation flow of management strategy and framework
3.4 Business strategy concept and framework
Introduction of case study

2nd Innovation management session

4 . Innovation and innovation management

4.1 What is innovation and innovation management?

4.2 Relation between management strategy and innovation management
4.3 Innovation and competitive advantage

4.4 Productivity dilemma

5. Classification and framework of innovation

5.1 Incremental innovation and Radical innovation

5.2 Sustaining innovation and disruptive innovation

5.3 Architecture innovation and component innovation

5.4 Continuous innovation and discontinuous innovation

5.5 Platform innovation and derivative innovation

6. Points of innovation management

6 Background to cause innovation

6.2 Background of variation of innovation

6.3 National innovation policy
6
6
6
6
6

Stereotypes and misunderstandings of innovation
Ambidextrous management

Capability level of innovation

.8 Necessary capability of innovation management
Introduction of case study

1
2
3
.4 Generation process and phase of innovation
5
6
7

3rd Project management—Theory session 1
7. Overview of project management
1 Relation between management strategy and innovation
2 Project and project management
3 Definition of project
4 Features of project
5 Project manager and project management office
6 Program management and portfolio management
7 Overview of PMBOK
8 PMBOK management chart
9 Management activities in10 scope of knowledge
10 Define project success
11 Element of project
Initiating process
1 Develop project charter
2 ldentify stakeholders
Planning process
1 Develop project management plan
2 Plan scope management
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9.3 Collect Requirements
9.4 Define Scope
9.5 Create WBS
9.6 Plan Schedule Management
9.7 Define Activities
9.8 Sequence Activities
9.9 Estimate Activity Durations
9. 10 Develop Schedule
9. 11 Plan Cost Management
9. 12 Estimate Costs
9. 13 Determine Budget
9. 14 Plan Quality Management
9. 15 Plan Resource Management
9. 16 Estimate Activity Resources
9. 17 Plan Communications Management
9. 18 Plan Risk Management
9. 19 Identify Risks
9. 20 Perform Qualitative Risk Analysis
9. 21 Perform Quantitative Risk Analysis
9. 22 Plan Risk Responses
9. 23 Plan Procurement Management
9. 24 Plan Stakeholder Engagement
Introduction case study

4th Project management-Theory session 2
10. Executing process

10.1 Direct and manage project work
10.2 Manage project knowledge

10.3 Manage quality

10.4 Acquire Resources

10.5 Develop Team

10.6 Manage Team

10.7 Manage Communications

10.8 Implement Risk Responses

10.9 Conduct Procurement

10.10 Manage Stakeholder Engagement

11. MONITORING AND CONTROLLING PROCESS
11. 1 Monitor and Control Project Work

. 2 Perform Integrated Change Control
. 3 Validate Scope

11.4 Control Scope

Control Schedule

Control Costs

Control Quality

Control Resources

Monitor Communications

11.10 Monitor Risks

.11 Control Procurement

.12 Monitor Stakeholder Engagement

—_—

Cowo o s
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12. CLOSING PROCESS

12.1 Close Project or Phase
12.2 Close project contract
Introduction of case study

5th Project management— practice session

13. IMPLEMENT PERT TECHNIQUE

13.1 Calculate critical path by use of Pm software

13.2 Develop PERT diagram

13.3 Renew project plan taking account of earliest possible schedule calculation, latest possible schedule calculation, slack time. holidays
and progress

14. Plan1taking account of resource

14.1 Calculate resource stack by use of PM soft ware

14.2 Resource setting(resource volume, resource period. delay of resource occurrence)
14.3 Implement the concept of multi dimension cube

15. Plan1taking account of resource

15.1 Implement resource scheduling by use of PM software (leveling)
15.2 Scheduling for schedule constraint

15.3 Scheduling for resource constraint

15.4 Backward scheduling

15.5 Skills scheduling

15.6 Work contents scheduling

EPEETITORETHY. REFRNFZBICTNIEERMARNGVERSIDT, IHETHSEXMICBEBEL THLTIESL,

This course is one of the summer intensive courses slated to commence at the beginning of September. Given the condensed timeframe,
students may not have ample time for self-study. Therefore, it is strongly advised to thoroughly review the recommended reference
books in preparation for the course.
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Provide comprehensive explanations of the definition, mission, types, and characteristics of management strategy, innovation, and project

Conduct thorough analyses and explanations of issues and challenges within management strategy, innovation, and project management as

management strategy, innovation, and project management, and propose solutions by applying pertinent knowledge and frameworks.

Demonstrate balanced participation in class, exhibiting the requisite passion, logical reasoning, and effective communication skills essential

Effectively articulate various aspects of management strategy, innovation, and project management through theoretical explanations,

Cultivate the skills of sense—making (decision—making and value interpretation) and mental simulation (insight, cognitive simulation) to
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Knowledge and Understanding:
management.
Elucidate the strategic and organizational roles played by management strategy, innovation, and project management.
Detail the processes involved in management strategy, innovation, and project management.
Thinking and Decision Making:
' they manifest in real-world business scenarios, utilizing relevant knowledge and frameworks.
Concern and Initiative:
%E":Hg Analyze issues and challenges encountered by companies and organizations where students are employed within the realms of
HE(E) | Attitude:
for business communication.
Skill and Expression:
| utilizing foundational knowledge, frameworks, and tools pertinent to these disciplines.
| Others:
enhance decision—making processes and problem—solving abilities.
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One-credit courses require 45 hours of study. In lecture and exercise—based classes, one credit consists of 15—-30 hours of class time and 30-15 hours of preparation
and review outside od class. In laboratory, practical skill classes, one credit consists of 30—-45 hours of class time and 15-0 hours of preparation and review outside of

class.
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¥T52£A1&E5% / New Business Creation

B8 2. IBMWE: GH 18—, FRERE: 2024. FBSE: HAE(Japanese).
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https://www.eng.tohoku.ac.jp/edu/syllabus-g.html (https://www.eng.tohoku.ac.jp/edu/syllabus-g.html)
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Classroom ClRIRIEHZITLVET,
IS I—R

- TD10094000 (DC) : wamdpg5
- TD80008100 (DC) : urlnv7r

- TM80011100 (MC) : 2m66bnc
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The class code for Google Classroom can be found on the Web site of the School of Engineering:
https://www.eng.tohoku.ac.jp/english/academics/master.html (https://www.eng.tohoku.ac.jp/english/academics/master.html) (under
"Timetable & Course Description")

Class code

- TD10094000 (DC) : wamdpg5
- TD80008100 (DC) : urlnv7r

- TM80011100 (MC) : 2m66bnc

This lecture delves into fundamental issues concerning new business development within large corporations, accompanied by
comprehensive case studies. Specifically, following an exposition on the basic tenets of organizational management, we will
scrutinize organizational responses to innovation. This examination encompasses the configuration of internal ventures, the
organizational structure of parent companies, the roles of pivotal personnel, and the prevailing organizational culture.

The strategy and structure of new business development stand as pivotal factors significantly influencing the outcome of innovation
endeavors and corporate metamorphosis. Furthermore, comprehending the management dynamics of internal ventures vis-a-vis
parent company oversight necessitates a thorough grasp of its inherent complexities. Strategies pertaining to new product
development and the initiation of fresh business ventures exert profound impacts on a company's growth trajectory and its capacity
for innovation.

This lecture will employ domain definition, core technology, and competitive strategy as foundational management strategy
concepts, augmented by illustrative case studies on "strategies for new product development" and "new business development"
both domestically and internationally.

The objectives of this course are twofold:
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Mastery of fundamental concepts and theories in organizational and strategic realms pertinent to new business development and
internal ventures, coupled with the ability to scrutinize and deliberate upon them using theoretical constructs.

Proficiency in applying the theoretical framework of organizational and strategic theories relevant to internal ventures to case
studies on new product development and new business initiatives.
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Part 1: Overview, Management resources (first half)
Part 2: Management resources (second half)

3. Innovation and Open Innovation

4 Case Study 3M

5 Case Study HP

6. Leadership

7. The Concept of Corporate Strategy

8. Company-wide Strategy

Part 9 Case Study: Eisai

10. Guest Speaker Lecture

11. Organizational Structure

12. New Product Development, Entrepreneurship
13. New Business Development, M&A, Organizational Culture
Part 14 Case Study Fuijitsu

Part 15 Case Study Asahi Kasei Corporation

RERRSNFEE

SENBORERMZ T8 U THEERICEH, BBIDTENEFLL.

EERRBSNFE (E)

Students are strongly advised to prepare for the lecture by thoroughly reviewing the pertinent sections in the reference books.
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Evaluation will be contingent upon the final report and quiz, with consideration also given to contributions made during class.
BRESIUSEE

o ¥TEFEMFEOEEL B, ILEHZ=, 5HkEE (2000) ISBN/ISSN: 4561233253
(https://opac.library.tohoku.ac.jp/opac/opac_search/?
amode=2&kywd=&smode=1&con1_exp=isbn&kywd1_exp=4561233253) &RITER:HRIE

o IMBDT LT LF—2v, IIHE=RE, EF (2024) ISBN/IISSN: 9784502024317
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> S )NADRR

ittt 2> X5 85 / Introduction to Management Science and
Technology

By 2. 8BS AH E—. FEERE: 2024. FHESEE: OAE.
REOB® - BIZENNERMSESE

Google Classroom®DZ SR 1 — RETFEEWebR—Z([CTHERI DT &
FE=S/(R - BEREIEI(https://www.eng.tohoku.ac.jp/edu/syllabus-ug.html) (https://iwww.eng.tohoku.ac.jp/edu/syllabus-ug.html))

Classroom CB#RIEtZ1TL\E T,

IS5 d—R

- [TB67013] TE¥HBERIFE (Riitta> X LR)  gbyfsqf

- [TB670M1M] iR A > MMilsw (it =S X7 AlER) ithtyeg
- [TM80012300] ittt =S A7 Ltilsf : 4d2h7x2

I8P - THEARBHCS W TN MAROIEZIEO —75 7T, [L<HZICEBZEIFEEHN (CHitiZieX 5 Z L (3BRETHD.
THEEBNXR TELEFEZMDERRIEE S ENELBICARETIZZEHILEDOTREDGEUREFASERD, 2
DFEEGEENRIIBNFEDEFNFESND. TTTIDHEETIE. BEVWEROTIFRFEN, Kifi CHEOBRICDNT
BARBRERGICANDZEZBNELTVSD. BANIIC(E. KiitES AT ABRICEEUZHEN AL/ (AR TE 2 DT
MEHICERS UIAN'S, BFIEEBDAR5ITHREDDIINDICDVNTHERT D.

REOEN - SIERERITESF(E)

The class code for Google Classroom can be found on the Web site of
the School of Engineering:
https://www.eng.tohoku.ac.jp/edu/syllabus-ug.html (https://www.eng.tohoku.ac.jp/edu/syllabus-ug.html) (JP Only)

Class code

- [TB67013] : gbyfsqf

- [TB67011] : ithtyeg

- [TM80012300] : 4d2h7x2

While studying engineering research in the Faculty of Engineering and Graduate School of Engineering, it is helpful to look at
society and take a broad view of technology. The situation surrounding the industries that the engineering field has supported is
changing. The areas of activity of those who have studied engineering at university are also very different from those of the past,
with unimaginable changes expected in the future. This lecture aims to expose engineering students from a wide range of majors to
various ideas about the relationship between technology and society. Specifically, teachers related to the Department of
Technological and Social Systems will give lectures in an omnibus format in the light of their respective research fields, not only in
their specialised areas but also on the links with society.

fOIRERE & OBEERUEE LDFE
FCMOBEZRET DREFE.
fhDIRERIE & DOBIERUREE EDER(E)
There is no need to take other lectures as well as business management and social sciences.
REETE
(RBEFEZEDIEEBEICL > TEEI D ENHDET)
4888 > bOS U 3 VAR E DELE

4R 158 BEEBI(C L DEIMIERS
482280 BREENEDREE & SEOKItER
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58138 MZEDTFICHITDIIUR IR A ~

58208 BARDE ) DL DEED1 I NR—=3 255

58278 1B#RT + X L OFEIBIFE & 7D

6838 1B AT LARCHITDIMMIRE

68108 &R PY—EXDAEETOEX

68178 MOT &FI&R=E)

68248 ZBEENADAI - ICT - RoboticsDiEH

7818 BARDREBCEDFRRE & ZDHIR

7TH8H URXR DD ERRTZ A ~

78220 BMEERE O SRS OME LSS 'IED

78290 TEF D RICEDK AN — T DT A2 ED
8850 & « WBEVARIA ~ ~ AL - ESE - D= S

REETEI(E)

(Content may be subject to change based on the instructor overseeing each session.)

4/8 Introduction to/Fundamentals of Technology Management

4/15 Technology Acquisition through Acquisitions

4/22 History of Electric Vehicles and Future Technological Developments

5/13 Risk Management in the Aviation Sector

5/20 Innovation Activities in the Japanese Manufacturing Industry

5/27 Technological Development of Information Displays and Pioneering their Application
6/3 Technology Management in Information Systems Development

6/10 Product and Service Creation Process

6/17 MOT and Profit Behaviour

6/24 Application of Al, ICT, and Robotics in the Construction Industry

7/1 Causes of Japan's Consumer Electronics Defeat and Countermeasures

7/8 Risk Assessment and Management

7/22 Unravelling the Financial Statements to Discover the Company's Strategy and Strength
7/29 Evidence-based Smart City Design and Analysis

8/5 Urban and Transport Management - From the Perspective of Climate, History, and Culture

EERRBNFEE

BEDEFE R ZTA CHAl (TR THSBRO Z ENHEREENS.

RERRNFE (E)

Participants are advised to enhance their understanding beforehand by perusing pertinent books and papers.

BRI /3 R U4

BER(CHRLR—bEUT, BE BENBTOEN] (40 0FEE) & [BEASCOVTOESDER] (40 0FEE)
ZEAICRHE U TV, SNICKDEBREOHMEZITS . HICIRERNTOBNIHEDREIS M RS ZH(CEREEZTD

DTIFRL, XETHABZENT DI EZROTND, HERLR— ~E. BRIOEERROERE Y hNCFMETD0T, BEE
LR— MREEOESDME TH D Z EICRZMITTVEEER L.

B iEEHI 5 A R OEZE(E )

After each session, students are mandated to furnish a 'summary of the class content' (approximately 400 words) and a 'personal
reflection on the class content' (also approximately 400 words) in the form of a confirmation report within the week. This protocol
serves as a means to assess the depth of comprehension attained. Notably, the summary of class content demands students to
encapsulate the essence of the teacher's lecture slides in written prose, rather than resorting to mere bullet points. It is imperative to

underscore that the confirmation report will be appraised in conjunction with the verification of attendance at each session, thus
necessitating both attendance and report submission.

BRESLUSES
"5

COOIREFIASATERUET ., 77 RL- A (EGoogle ClassroomZiB U THAMSEHFULET .
Google MeetZz A 23DTHE. AREDIEHRENABE CHREENET.
FERFEDHEPCKIRRERR E (TGl CREZ RIFT T ENBDDOTIFELTULEEEZ0,

K75 - KEKHIRZE/Practicalbusiness X o(d, Eff « RERIRETHDICEZER
9, /Note:"o"Indicatesthe practicalbusiness

O
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> S )NADFRR

KBYEAE KBS / Intellectual Property Strategy

Bifus: 2 BMEE: A 12— REEE: 2024. FR#SE: A4E.

EE0BN - IENRERSGEF

Google Classroom®DZ S X 1— RIFTEHFTRIWebR—=

https://www.eng.tohoku.ac.jp/edu/syllabus-g.html (https://www.eng.tohoku.ac.jp/edu/syllabus-g.html)
(REBRES/IX - BEE - BESR) (CCHEEIdIL.

Classroom TR ZITWLE T,

IS I—R

- [TB65071] XIHYBAEHEAFT : okigtél
(TD20005500] A[HYBAZEEKES : zvk5tqi
(TD20005600] XNAIEAEEEES @ 462ijh6
(TM20021500] XNEYEAZEERES : bwtq7vx
(TM20021600] XNAYEAEEEKES : ttrzwb7

ARFAFECEREE (CHNT, MNPEOCEEMNEE O THD, MNMEZRET DO CHNNMEIEFNREOERNBAERD
TWD. KBETE, BANRERMERZING &F DHOMEEFREONMERVZOEREZHRAT . AT, EHNQRIS
nS, FMEBAEOMIESTHE, FEFEMEEDST —5ERANRUHNIEECE I 2REDEE(CDNTEHRIAY 3.

ABRE, HMOMERURNAEECRY 2RBNOERIFOEEZRD 2B T D.

AEETE, BTRHICEENUTORIZE(ICEITTWBCEEZBIZEET 3!
EEMEEEOEANIZZIER L TS,

KN EAEE DMESHEDIEE R IR 5 EZ IR L T B.

EEMEEST —YDEUEHE, BRAEICDVWTIERL TS,

EEDER - BIENRUEMTTEF(E)

The class code for Google Classroom can be found on the Web site of the School of Engineering:
https://www.eng.tohoku.ac.jp/english/academics/master.html (https://www.eng.tohoku.ac.jp/english/academics/master.html) (under
"Timetable & Course Description")

Class code
(TB65071] Introduction to Intellectual Property Rights : kxvvmbc
(TD20005500] Intellectual Property Strategy : zvk5tqi
[TD20005600] Intellectual Property Strategy : 462ijh6
(TM20021500] Intellectual Property Strategy : bwtq7vx
[TM20021600] Intellectual Property Strategy : ttrzwb7

The utilization of the intellectual property rights system is imperative for safeguarding intellectual property, the significance of which
is burgeoning in research and development as well as industrial endeavors.

This course delves into the overview and utilization of the intellectual property rights system, encompassing industrial property
rights. Moreover, it addresses intellectual property valuation, the utilization of industrial property data, and recent trends in

intellectual property rights from a pragmatic perspective.

The objective of this course is to equip students with practical foundational knowledge regarding intellectual property and
intellectual property rights.
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Upon completion of the course, participants are expected to grasp the fundamental principles of industrial property laws,
comprehend the standard methodologies for evaluating intellectual property, and discern the process of acquiring and leveraging
industrial property rights data.

REEETE
1D B, TR
SB200] 1SR HE (1)

5R3[l SRARTEE, BlEiE

540 BIRNE, RIEHRFRIDEA

5650 EFtE, MNEEDRES

sE6m BAZEEHE & U COMMBAEIRDIER, MBMEED/\—EFtE—23>

85710 FE SR AR IE HRODIE P
$E81E] ANMIRAEEDEHE, ANHIRIEZSH < SBTDIIE
IREEETEI(E)

1st Overview, Patent Right (First Half)

2nd Patent Right (Second Half)

3rd Utility Model Right & Design Right

4th Trademark, Unfair Competition Prevention Law

5th Copyright & Intellectual Property Infringement

6th Utilization of Intellectual Property Rights as Property Rights & Harmonization of Intellectual Property Laws
7th Utilization of Industrial Property Rights Information

8th Evaluation of Intellectual Property & Recent Trends in Intellectual Property

RER N
SEXMOMEEFNZFEL TREICERY, ERIDTENEELL.
ERESNFEE (E)

We strongly recommend preparing for lectures by thoroughly reading the corresponding chapters in the references and reviewing
them diligently.

PSARETI 7T S O 4

BAELIR— M KO THHEIT 2. FWEADOEMZINMEKT B.

PARETI 7T = RO EE(E)

Grading will be determined based on the term-end report and a portion of in-class participation.
BREHSLUSEZE

o XINMAEEE R, AHEKE, REBEE, A% (2020) ISBN/ISSN: 9784641221666
(https://opac.library.tohoku.ac.jp/opac/opac_search/?
amode=2&kywd=&smode=1&con1_exp=isbn&kywd1_exp=9784641221666) ERER.=EE

2
COREFASSAOTEBLET. 7RLAGES THASELET.

2FE - EERAVIEEE/PracticalbusinessXold, EF - EIERMIRETHD LR
9, /Note:"o"Indicatesthe practicalbusiness

O

& TNEMEELRZT S/ (/gslisyllabus/like/td20005500)

& FHIERS AT L THESR (https://gkms3.bureau.tohoku.ac.jp/sa_gj/sibssbdr.do?value(risyunen)=2024&value(semekikn)=1&value(kougicd)=TD20005500)

ZDI )\ REHE
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> S )NADRR

H—AR>—1— bS)LERES / Carbon Neutral Fundamentals
BI{ST3R: 2. MM E: P H L. REBEE: 2024. RBSE: OASELRE, BRIZ(L=RE. .
BEOBMN - IENRWNNERRSESE

Google Classroom®Z7 5 X 11— R(FTFEHAFTRIWebR—=
https://www.eng.tohoku.ac.jp/edu/syllabus-g.html (https://www.eng.tohoku.ac.jp/edu/syllabus-g.html)
(RZEBRS S/ - B3 - BIEER) (CCTHRIDIE.

Classroom ClEIRIBRHZITLET .
OZRX— R 1 zdzyydu

IRTEFIFARTRRI AT C. SRHAR(C O ) — 2 IR BA AT RE T RILFE —100%ZE/K I DAEZHR LET . (ELERERNSODNIH—R

>Za— RIIIVHRIERITI DN, RE - BFE - XERIMEFUVET. JU—> - Za—F 1 —JUEND. Hllsd, M. EHM100%

DU —>TBERRERIRILF—(CBITI DIcHORZIRERDEDTY, AI—XICTBNI D MEYI(E. 100%E4

I;?JI/ZF ANDBITICRHRINUERMZRUTVWE T, RBEEPERMES. SHRLANFEZESHBHNTI. RETH. REN
F.OHEKEIE, IR TR — - RIBEER. BFFRE. H50DIDTOFENZHETETEI,

REDER - BIENRUERTEF(E)

The class code for Google Classroom can be found on the Web site of the School of Engineering:
https://www.eng.tohoku.ac.jp/english/academics/master.html (https://www.eng.tohoku.ac.jp/english/academics/master.html) (under
"Timetable & Course Description")

The first textbook to explain how 100% clean, renewable energy can be achieved, in a short time, using technologies that are
currently available. Includes energy generation, storage, and transmission technologies for how to transition from fossil fuels.
Research presented in the book serves as the scientific basis for the Green New Deal and many laws by towns, cities, states, and
countries to go to 100% clean, renewable energy.

Derived from a groundbreaking course taught by the author, over 30 Transition Highlights show real-world examples of a successful
transition to 100% renewables. Solved exercises and end-of-chapter problems engage students from a variety of disciplinary
backgrounds.

Highly multidisciplinary and accessible to students of all levels taking courses in departments of Environmental Engineering,
Environmental Science, Earth Science, Geography, Energy/ Environmental Policy, and Economics.

fDIRERE & DOBERURIE LDER
BLAWEESDTFOFEZEDLET .

fDIRERE & DOBHERUREIE EDER(E)

Students from a wide range of undergraduate disciplines are welcome.
REEETH

FIBE B RFEARBERBRLULDS ELTNDIDH ?

E2E RS - KB - V—F— (WWS) EEEMDRREK

3T QDM E ENL LD

AT BROERN

$E5E KB ERELHSE

68 fELRNRE L IF LRHFEE

F7E 100%A—ILTEOF—DWWSEX ML —200O— RV TOREITY S

$E8E BR. B S, KEOTFEZ100%WWSDEIE. iTE. BBILESEGENICYYF > ITEBTE
55955 100%ZEIDE EWWSY U 21— 3 2 ([CHERINER
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X5 TE(E)

Chapter 1 - What Problems Are We Trying to Solve?

Chapter 2 - Wind-Water-Solar (WWS) and Storage Solution

Chapter 3 - Why Some Technologies Are Not Included

Chapter 4 - Electricity Basics

Chapter 5 - Photovoltaics and Solar Radiation

Chapter 6 - Onshore and Offshore Wind Energy

Chapter 7 - Steps in Developing 100 Percent All-Sector WWS and Storage Roadmaps

Chapter 8 - Matching Electricity, Heat, Cold, and Hydrogen Demand Continuously with 100 Percent WWS Supply, Storage, and
Demand Response

Chapter 9 - Evolution of the 100 Percent Movement and Policies Needed for a WWS Solution

RN FEE

BREZ L (CEBZITV, RIERDEFEL, HRI AT ANDERCDWTIHRERHD L,

EERENFE (E)

Students should review each class to deepen their understanding of each philosophy and its implementation in social systems.
IR =iy apry O =% 2

JRAIE LT, BB, LiR— b, BEAOSIAREER L THETHET S.

BSARETHIE /335 R O (E )

In principle, the overall evaluation will take into account exercises, reports and class participation.

BREHIUSEZE

» 100% Clean, Renewable Energy and Storage for Everything, Mark Z. Jacobson, Cabridge University Press (2020)
ISBN/ISSN: 9781108790833 (https://opac.library.tohoku.ac.jp/opac/opac_search/?
amode=2&kywd=&smode=1&con1_exp=isbn&kywd1_exp=9781108790833) &HHERI: L HIE

B&EUR L

https://www.cambridge.org/jp/academic/subjects/earth-and-environmental-science/environmental-science/100-clean-renewable-
energy-and-storage-everything?format=PB (https://www.cambridge.org/jp/academic/subjects/earth-and-environmental-
science/environmental-science/100-clean-renewable-energy-and-storage-everything?format=PB)

https://www.amazon.co.jp/Clean-Renewable-Energy-Storage-Everything/dp/1108790836 (https://www.amazon.co.jp/Clean-
Renewable-Energy-Storage-Everything/dp/1108790836)

https://www.kinokuniya.co.jp/f/dsg-02-9781108790833 (https://www.kinokuniya.co.jp/f/dsg-02-9781108790833)

AT 4 X7 I —

HEEEATER. FHDOZL,

AT« RX7J— (E)

Evergy Friday afternoon by appointment only.

£

WEREME, BRIBOXEBEFMZSZH CTRECTERMIDTE CHD.
Required materials will be distributed in class, including the appropriate sections of the textbook.

7 - EIRBIIRE/Practicalbusiness X o(d, EF - REHRETHDCEER
9, /Note:"o"Indicatesthe practicalbusiness

o

& TNEEELRZSS/NR (/gsl/syllabus/like/tm80014100)

& FHIEHRS AT LA THER (https://gkms3.bureau.tohoku.ac.jp/sa_gj/slbssbdr.do?value(risyunen)=2024&value(semekikn)=18&value(kougicd)=TM80014100)

ZDT S\ RZEHE
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> S )NADFRR

H—M>—1— +=JU4F5R / Carbon Neutral Applications

Bifu: 2 BMEE: M A2, FEERE: 2024. RASEE: English.

EE0BN - IENRERSGEF

Google Classroom®DZ S X 1— RIFTEHFTRIWebR—=

https://www.eng.tohoku.ac.jp/edu/syllabus-g.html (https://www.eng.tohoku.ac.jp/edu/syllabus-g.html)
(RFR=S/R - @8 - RIEEHR) (CTHRIDI L,

Classroom TR ZITWLE T,
OS5 RX0— R : rfpmpht

2050F (CEFTEN—RZa1— bIIHRDED HFZFUFET, BAIFEIRIILF-TIMOEREERELT, IRILF
—SRATLDDM. THA>. SAFLAMEOFEFEE, 4R - &% - RIENAEZSH TEB I D. fPERCEITIeRAiiE,
AINR=23>, BFa1VUTv., FROUEREREIRILF—(CEADIZHRRBRZERF T,

EEDER - BIENRUEMTTEF(E)

The class code for Google Classroom can be found on the Web site of the School of Engineering:
https://www.eng.tohoku.ac.jp/english/academics/doctoral.html (https://www.eng.tohoku.ac.jp/english/academics/doctoral.html)
(under "Timetable & Course Description")

Students learn how to create a carbon-neutral society for the year 2050. Based on an understanding of thermal engineering and
energy conversion technologies, you will learn methods for analyzing, designing, and evaluating the performance of energy
systems, including their social, economic, and environmental aspects. In addition, we will consider various energy-related factors,
including technology proficiency, innovation, security, and sustainability for the future.

fDIRERIB L OBERUEE LDEE
BEWDTOZEEZELLFET.

fhDIRERIB & OEERUEIE LDFE(E)
Students from a wide range of disciplines are welcome.
REETE

feRoTIO>—HmH5EOL— R ASADEBE
HREZEDOCERE (BR. AR, XAHR) OFHEEIE (7D1)
HREEDLARH (BH. GX. XRHR) OFiEEmE (Z202)
HREEDLARH (Bl AR, XAHR) OFiEEE (Z2D3)
B Ry & HhZREH

i T ¢ —)L RAE. ZBRKHREME
HREEOBARREIR/ILT—DOFERERE (ZD1)
HREEOBHA I R/ILT—DOERERE (ZD2)

9. HREEDOBEEMFREIRILFT—DEHEEE (ZD3)

10. A EEME & TRILF—

1. BEERXR BEOCOL—RHAEDEDS (ZD1)

12, BHEEERX BEOCOHL—ARIHEOEDS (ZD2)

13. BHELREX BEOCOH-—RIHLEOEDS (ZD3)

14, BEERERX BEOCTOH-—ARIHLEOEDS (ZD4)

15. #8315

1REEETEI(E)
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. The transition from conventional ecological theory to a zero-carbon society

. Worldwide trends in the supply and demand of fossil fuels (oil, coal and natural gas) (Part 1)
. Worldwide trends in the supply and demand of fossil fuels (oil, coal and natural gas) (Part 2)
. Worldwide trends in the supply and demand of fossil fuels (oil, coal and natural gas) (Part 3)
. Time axis and geographical axis

. Individual regional field research, e.g. Sankyozawa hydroelectric power station

. Supply and Demand Trends of Renewable Energy around the world (Part 1)

. Supply and Demand Trends of Renewable Energy around the world (Part 2)

9. Supply and Demand Trends of Renewable Energy around the world (Part 3)

10. Sustainability and energy

11. Issues and Presentations; How to create a zero-carbon society in your country
12. Issues and Presentations; How to create a zero-carbon society in your country
13. Issues and Presentations; How to create a zero-carbon society in your country
14. Issues and Presentations; How to create a zero-carbon society in your country
15. Summary

RN FE
BEORBERRICAI T, FETHELINEEDD L.
RERESNFEE (E)

Students are expected to carry out their own research and analysis in preparation for their assignments and presentations in the
second half of the semester.

PSARETI 7T 5 R O 4

RAIEULT, RELER. BEADSMARNEEZRL THREHET 5.

BSARETHIE /335 OB (E )

In principle, the overall evaluation will take into account assignments, presentations and class participation.
BRESIUSES

BEURL

Reference materiasl are provided such as "Statistical Review of World Energy, BP".
https://www.bp.com/en/global/corporate/energy-economics/statistical-review-of-world-energy.html
(https://lwww.bp.com/en/global/corporate/energy-economics/statistical-review-of-world-energy.html)

AT XTI —

BHEASEATE, THDT L.

AT4 X7 T— (E)

Evergy Friday afternoon by appointment only.

EKFE - RIHIREE/Practicalbusiness X o(d, ¥ - RERMNRETHDICEER
9, /Note:"o"Indicatesthe practicalbusiness

0 NOoO Ok WON =

Part 1)
Part 2)
Part 3)
Part 4)

—_— o~~~

[e]

& TNERBELIZS S/ (/gslisyllabus/like/td80012200)

& FHEERS X5 LA THESR (https://gkms3.bureau.tohoku.ac.jp/sa_gj/slbssbdr.do?value(risyunen)=2024&value(semekikn)=1&value(kougicd)=TD80012200)
CDIT)I\R=EHE

© 2018, 2019 Center for Data-driven Science and Atrtificial Intelligence (https://www.cds.tohoku.ac.jp/)
Digital Campus Project, Tohoku University.
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2024/03/22 9:57 FHER AT A

SNREH

BHET

LTORBERHFELEL,

#1 B4 /Subject S B REE

B4 (%E5E

/English Subject Global Bioethics

B30/ Credit(s) 2

T ARH—/Semester

e e #18 LWE SHE BEHERLITLXAREE
FBEE/ Year
i E—
AL ﬁl]E*E
HLH S /Instructor %ﬁ E*ﬁq
ZE %
25 BAX
MG
/Eligible Participants
MR- - EH (HME-ER)
/Departments (Obligatory/Elective)
EHERE =
/Language Used in Course AR
HEFLAULT AAL-OAG512J

/Course Numbering

ATATIRERB
/Course of Media Class

FTERENB
/Main Subjects

{;%%:;—7 EmBICH TR LLGREEICH T HREEMEE N, £EHITEHLIHERINEOREBHELES.
Subject Through ethical thinking on various issues in the biosphere, students will cultivate ethics of science and engineers engaged in life.

A, EPHZLTTAZERYECERR - RBIEZEMBELERDE, BERBFFEGBLRAL, HELTEEERERED. INhSLTAEH
EREOPTHRMICEESSLOICE, EGEND—BELTORERMRE - FLEORETEELFEIROLND.
EEoaMH i&ﬁ(:a’sH%ﬁ/{?"ﬂ"fI‘J_XEOJM%iEU%E, %LE;"J?!'\'iﬁﬁ-?*ﬁl’ﬂ%@_ﬁ%{t’&’é‘%tbt REORELEE NEORE~ADEHEELS
s BEENORE FRERSREO ARG ERBORE COVTER S . ‘ .
/Objsct and Consflderlng human being, ‘blologmal group, the ecosystem, environment surroundmg it, agnculturg and agrllcultural science cooperate with
Sun'J1mar the life zone and have a history coexisting. From now on we need to have sound thinking and ethics of agricultural researchers and
of Classy students as a member of the life sphere in order for us to coexist sustainably in the life sphere. It is the foundation of agricultural
sciences. With the rapid development of life sciences in recent years and the seriousness of resource, environment and food problems,
think about Biosphere ethics as the foundation of agricultural sciences that is responsible for the protection and restoration of the
environment, the contribution to human development and the preservation and use of various organisms.

F—0—F HEWER RREGRE £GRE N(4T7H/00—

/Keywords  social responsibility, environmental ethics, life ethics, biotechnology

250, ARBOREIOVTOERFELT, BHRS AERECHSTIHEHNEONE FREROREESIIONS.

| &
BEAR Through consideration on the ethics of the biosphere, students acquire the development / research consciousness and attitudes of

g?u():; of science and engineers who contribute to environmental conservation and human development.
BERNE- e Sk s | g -
ey COR B [EClassroomHEFL THBAMLBBIEHERELET,
REIE 95A3—RIF jdbgitl TY, . X

/Contents 1 Classroom[Z7 7€ AL THZRA—REA AL TSN,

and '

B gress 1 £ REREBEOSE

Schedule A scope of biosphere ethics

of the Class

2HFEDHENER

Social responsibilities of the scientists

https://gkms2.bureau.tohoku.ac.jp/sa/slbssbdu.do 8 9 112
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PR il
Ak

4
/Record and
Evaluation
Method

EiFPEF

/Preparation

BRE
BEUY
SEE
/Textbook
and
References

=ERREN
ZE
/Self Study

E7-
EERMIRE
/Practical
Business
XOl,
E75-EEH
BETHAHS
EERY,
/Note:" Q"
Indicates
the practical
business

&%
/Notes

BEF A
/Last
Update

FHBRAT A

374 0TanS—niHiE

3. Food and agriculture seen from agroecology
. A RSB HMER
: Outlook on ethics in the animal food production
5 5. AEEYID EdnfmEE
: Ethics for human—animal relationships
6 6ETEYERORELEEFIRAICETHME
: Ethics for conservation of marine bioresources and its utilization
TEIEFHRBZEMORIK: VRIERR T4V
7. The present situation of genetically-modified (GM) crops: for understanding of their risk and
benefit
8 SEFAELMEMHEDER
: Trends in agricultural production and ethical consumption
9 ILEMBSHMUREICETIEMME
: Bioethics for Biodiversity Conservation
0 10.BHEMSLLTHDEZ SRS
. Environmental Problems Considered from the Perspective of Social Dilemmas
" EEIOSLL TN SER BRI
: Environmental Problems Considered from the Perspective of Moral Dilemmas
12 12E5HERBEOMEE TDI
. Ethics of Life and Environment Part |
13 13EHERBEOMESE ZD I
. Ethics of Life and Environment Part I
14 14 BEBDEE ZD 1
. Philosophy of Agriculture and Food Part |
15 15.REBDEE ZD 1

Philosophy of Agriculture and Food Part I

EHEBD0%LUEDHEEIC I/‘k MEHERD RIBEZHETS. LR—MIEZohzT—YEICIBLTIHENERAL, TOFYRLFE
EEZFOFEERTEHE CHETS.

Requests that at least 80% of attendees in all lectures submit reports and determines the grade. The report is graded by the teacher in

charge for each given theme, and the average point and the normal point such as the attitude of the class are combined and evaluated

HIZiEL
Nothing

ENTNDEERTETTS.

Instruct in each lecture.

BRI DOORIC, PAREILEFEOTLUR—MRE D EHFEL THC

After the lecture, please summarize what you learned and prepare for the report submission .

BEOED - AHE— (REREFLHE) e-mail: keiichi.ishii.c1@tohoku.ac.jp
BEABTHFICOVTE, FEIAHKAICHRODE

Contact : Keiichi ISHIl ~Environmental Economics Lab.

Please ask corresponding lecturer about each class content

2024/02/29 08:59
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2024/03/22 9:58 FHER AT A

SNREH

BHET

LTORBERHFELEL,

#1 B4 /Subject BOZRE

3 R
ﬁ%iﬁﬁ%ﬂﬁject General Assessment Science of Agricultural Product and Food
B30/ Credit(s) 2

T ARH—/Semester

Py bortodrace A8 AR S EEHERLOEL X EIMAET
BABERE/ Year
W mE
EF F .
HLHE /Instructor iEi ﬁg
hEF 24
2R BZ
T BB

/Eligible Participants

MR- - EH (HME-ER)
/Departments (Obligatory/Elective)

RS g

/Language Used in Course &

BMBEFUNYLY

/Course Numbering AAL-OAG505J

ATATIRERB
/Course of Media Class

FTERENB
/Main Subjects

BETY  2Ew RR0OSELSUCRTEOERCRE
Subject Theory and practice on quality and safety evaluation of agricultural products and food

OAETEIEDRLICEDLLIEHOEILICEHOLLIBHNEHL. KESLMRBEICHE-STNS, HANICIIEROEREEOFEIE KIS, #

SLERAEEEREDEELERARDLNT NS, ABETIE. DAEOR G- BENSEUMTZOSELRS AT AREN LR
EEpEMH ETOMHMELNLDFMAEMBT 5, SolC, HNETHOER- RENHLVMIROMBHLREREROTREAIGELITONTHHEE
CEE T5. ZL T, RSN MNEVIRERAT, RELER LT TERETEDD,

In Japan, accidents related to food safety and cases related to morals occur frequently, which has become a big problem. With the
expansion of international distribution of foods worldwide, it is required to formulate and implement unified safety management regulations.
In this lecture, we will explain the knowledge from the basics to the practice regarding the quality and safety of foods, agricultural products
and processed products in Japan and their evaluation methods. In addition, the current status and measures for quality and safety
management of food, agricultural products and processed products in other countries will be explained. Then, select the topics explained
and deepen the discussion among the students.

/Object and
Summary
of Class

g B-&-KEY. BER. MIER. REFHE. BEOR LM, CODEX, HACCP, iHkliEE. AR - EF1E
Agricultural, livestock, and fishery products, Food resources, Processed food, Quality evaluation, Food safety, CODEX, HACCP, Regulation,

/Keywords World food/agricultural circumstances

) BB KEYLBEOBERBIUVZOMI RO RELLVI-REMDERANDEE T TOMPRIER. AHRH. ENAEORKGERE
IEEE Y- RFORHENMEFTE, BROFHEL RS ORI FMHIMAFREL G HRENEERT .

You can acquire a wide range of the latest information such as scientific information from the basics to practice of the quality and safety

ggiodal of of food resources such as agriculture, livestock and marine products and their processed foods, legal regulations, and the current
udy situation in other countries, and food evaluation methods. And acquire the ability to make scientific judgments on safety.

BENE- L

HiEE 2ZAX3—K :kndclnn

EEFE e o L

/Contents 1. F1E: ArAF o a3y (BHEEHIT)

and Introduction

Progress

Soheddle 2 H2E: ADRLERD (BHAEERID)

Food safety and security

https://gkms2.bureau.tohoku.ac.jp/sa/slbssbdu.do 9 l 112
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’ﬁ*ﬁ n:Hﬁ
Ak

/Record and
Evaluation
Method

ERFEE

/Preparation

BRE
BEUY
SEE
/Textbook
and
References

=ERMSN
23
/Self Study

=
ERMIRE
/Practical
Business

XOlE,
E7%5- EHH
BETHDH
EERY,
/Note:" Q"
Indicates
the practical
business

&5
/Notes

BEHAM
/Last
Update

FHER AT A
HE3E: BRDZTEMRAKMORE (BHEREIR)

3. Science for food safety technology
4 FAEEEFHERZ EMTIZRED (L ERREER)
. Genetically modified crops
5 BE5E: 7/ LRERMICLDEY (LEXRFTLKIR)
. Genome editing crops
6 FoE: FEMOR LM (LESHEIR)
. Safety of livestock product
7 FE7E:E-A-WEEUZOMI & O RE LM (LEEHEIR)
. Quality of milk, meat, eggs and their products, and its prospective development
8 FE8E : KEMEHCHRPESSUERORESH CEEFBHIR)
. Case studies of food poisoning and accidents involving marine products
9 FOE: KEMHETERFEEESLURIS AT L CEEFEHIR)
: Hygiene management and certification system for marine products
10 F10E: BRRETHRO LR (2 RBH-HR)
. Food safety policy
" %110 RRRREHAEER (S ABCLD
. Food labeling and consumer behavior for foods
12 %120 BRBRMENRERN (R TTEKED)
. Harmful microorganisms in foods, and inspection methods for food pathogens
13 F13E: BREREEEL AT L HACCPEZ D REE (R FEAHIR)
. Food safety management system: HACCP
14 E14E: FE17IL—TOHR(EETHEY)
. Presentation and discussion for first group
15. E15E: E2J L—TDEH(EATHEY)

Presentation and discussion for second group

HEEHEL K BEUI T DN TORERE (/0K HEEBIL BT 20 CEoTIET 5. Kb, BERE
DREEE LTI —TRESE, BEOBREREE XL COREIA BEEN-BARM A E>TEHET 5. HEEREL K~
SUICRERRDENENDFHEEIE 320, 505 LU30%TH .

EERABKICERNTIBEARICOVT, F—7—FESEICELTE. FRIREIIZHTHLERITRT.

EEMAGKICRNELERATT 5.

RERROERBELTIE, FEEOBINLEHHENELEZEET S,

(;);J;;Xg'?—( ZEEFOBINGEBERZERLTERETEDLIN, BRIRVERETEDL-OIZ, BER TRIBLAKEOHARETS
v -
(2) KRHE: ﬁ#%’% E-mail address : atom@tohoku.ac jp

2024/03/04 14:36
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EFRZ LB

Frfer rTReUBR R I

iBE - #r/Day/Period : gifitEh Zoff i

BB B/ Categories : KB MR H-EBSULIFER SR H (MC), Bfir$k/Credit(s) : 2
%% E /Instructor : 55 I

BB+ 3V 27 /Course Numbering : KIC-SUD625E

A E38/Language Used in Course : #:35

1. #%¥H/Class Subject :

Sustainable Development II
Sustainability, Sustainable Development, Sustainable Development Goals: SDGs and Development Assistance
2. %0 EM L HE/Object and Summary of Class :
This class is introductory to aim at:
1) providing the applied students with basic knowledge of sustainability, sustainable development and SDGs.
Those three topics are addressed in the context of development assistance especially focusing on Japan’ s Official
development assistance (ODA). The outline of development assistance is also covered in this class
2) making the students aware of and familiarizing with:
factual situation of the above mentioned three topics in the frontline development assistant projects: What is
going on and what is reality about the three topics?
3. ¥EDEEALE/Goal of Study :
On the completion of this class, the students are able to:
1) have deeper understanding of development assistance situation such as history, priority area and issues in
addition to sustainability, sustainable development and SDGs.
2) identify the issues in development assistance related to sustainability, sustainable development and SGDs
3) formulate own concept on sustainability and sustainable development
4) have a base of application of sustainability to own field/expertise and/ or businesses
5) improve their discussion and presentation skills
4. #%0WE - B - 51E/Contents and Progress Schedule of Class :
BEZE  This class is organized by lectures, discussions and mini research/presentation by the registered students
The covered subjects are sustainability, sustainable development, Sustainable Development Goals, in addition to
issues and factual situation in development assistance projects.
1. Session 1  Guidance
The class outline including objectives/goals, schedule, components
assignments/mini research and presentation and grading.
The below schedule may be changed and fixed on the first day.
2. Session 2 Mini research and presentation preparation: Overviewing presented
references/reports in the class to select the theme and consultation for theme selection with the instructor
3. Session 3 Video Watching (JICA’ s video programs or recommendable video program for SDGs)

Second day

4. Session 4 Overview of Development Assistance: history, recent trend, present situations (aid volume, aid
agencies, issues etc.)

5. Session 5  Overviews of sustainability discourse, sustainable development and SDGs including their relation
6. Session 6  SDGs: background, 17 goals and MDGs (Millennium Development Goals)

Third day

7. Session 7 Case introduction and discussion using JICA’ s development assistance project

related to sustainability

8. Session 8 Guest speaker’ s presentation: From frontline filed of development assistance project related to
sustainability

9. Session 9 Preparation of presentation slides related to Session 2

Fourth day
10. Sessionl0 Individual power point slide presentation and discussions:
11. Sessionll -ditto—

12. Sessionl2 Feedback and/or reflections
13. Session 13  Special topic introduction and discussions: infrastructure and sustainable development
Fifth day
14. Session 14  Special topic introduction and discussions: Regional development and SDGs
Disaster and SDGs)
15. Session 15 In class individual term paper preparation (Turn in due is two weeks later)
5. BEFMEH E/Evaluation Method :

he grading of this class will be based on the attitude, individual presentation and individual term paper with
the following distribution:

1) Positive attitude to course works 10 %

2) Individual presentation 50%

This presentation will

6. #RlER L UsEE/Textbook and References :

93



There are not specific text books. Related references are handed out in class. It is recommended the students
take a look at Brundtland Report “Our common future” referring to the web:

http://www. un—documents. net/our—-common—future. pdf
For the theme selection of the mini research and presentation, the students can use the JICA reports or literatures
related to the class subjects which will be introduced in class Session 7 Session 9.

7. ¥R /Preparation and Review :
The students are required:
1) to conduct mini research: reading the reports and/or literatures, analyzing/criticizing them, find and
organizing students own opinions
2) to prepare power point slides based on the mini research for the presentation

8. Znfti/In addition :
1) This class gives more priority to practical case knowledge about development projects rather
than theories.

2)The registered students are required to actively take part in class for discussion and
presentation.

3) Specific background or experiences are not required
4) In Session 9-10, each student will have 30 minutes for the presentation but time allocation
will depend on the number of the students presentation time will be shortened.

5) Flexible class operation can be taken: a little modification of lecture and discussions is
possible during the class
6)First day three sessions will be conducted by online. Necessary URL will be informed.

7) In each class, some additional topics related to practical cases are taken up and explained
Due to time constrain some topics shown in the lecture material (power point slides) may be
skipped. So, the registered students are strongly required to read all the lecture material
(power point slides) before each class

8)Some topics will be added depending on the registered students’ request. On the first day,
the lecturer will ask the interesting topics to the students

94




EFRZ LB

REBORG I

iBE - #r/Day/Period : gifitEh Zoff i

B B #¢/Categories : K :Bi% R A -EBESUEAIZEREMBE (MC), Bfir%k/Credit(s) : 2
#1458 /Instructor : &g B =

BB+ 8V 27 /Course Numbering : KIC-PUP627]

# =38/ Language Used in Course : HA4GE

1. #&%WH/Class Subject :

BREEECRZ I / Environmental Public Policy II
2. BEDHM L1%%E/Object and Summary of Class :

ZIK&‘%T . RBTOBRBEBOR OFER & B2 RIS, MBI TEOE T, BRI, RUICERMNSE R E

%#é%ﬁﬁﬁ%ﬁw ZOET, OFAEZAFOREELICAS MYy 7 CaamaBIRL, 2718 (FA 10
67\~15 DRREAZEE) ILEEDTHEEZTH, QW< O1DFy b My 7 Linm (RERMICITKBELEBERRERME &, SDGs

D 22%TE) WETDBERY — L EHAIN R L, PAETSIERT 5, @@@ %6L0wf%\$%K?4XﬁVVa

VEITV, T OD\TODEJ*n%ﬁ Y FFCVE EF, U EOERNBEICLY  REROICREBOR T T 5 FLF 2 R0,

FEORROWESLEY (RG22 5T, AKE. %, NP0 %) 6:0%;&7“‘1‘5“

This class aims to provide students with a wide overview of the latest theory and practice of environmental

policy in participative and interactive manner. First of all, basic concepts of each issue will be briefly

presented by a lecturer in their historical and practical context of environmental policies. Then, 1) students
are expected to make a short presentation about their choosing a question of topics, 2) students will experience
the exercise of political negotiation games about climate change and SDGs (Sustainable Development Goals) in the
class. After that, a lecturer and students will have discussions in each theme. Students can grow deeper
understanding on environmental policies through this practical class; and then, they can get a good provision of
their future study and job (including job hunting; government/ local government, company, NGO etc)

3. ¥EDEFEALE/Goal of Study :

BRETEORD M &y 7B U CHARR 2k & B 2155 Z L Fio, BREBORDIR L EEICY - -> Tid, #Eimicnz T, &
BRAT — 7 R — (FIERGRE) SLOWERLETHI Z L2 HETLI L, 20 LT, ffk, EBRICESCHIBR, B3,
NPO 72 ECERRIEBUR Z R T D2 b o720, FREZIREDTZV T LETH, e TE L) ICUEMTH L EZABELET,

Students are required to get basic understanding in each topic of environmental policies.

Then, students are expected to understand the necessity for consensus building among stakeholders in order to
make and practice environmental policies in addition to the theories of environmental policies. Also, students are
expected to get acquired how to practices of making environmental policies for their future study and job.

4. BEDOWE - B - 51:/Contents and Progress Schedule of Class :

BEEE TR < BREEBUR &M A PRI, BREBOR O & EEIZ W T, £ My 7 %26l L L'C%/Sx FRICEE DR v b A 2 —

T HHERIRIEALS SDGs IZ DWW TITZARICIY EiF, 7 —2 %8 L T X0 RENICY:

the lecture focuses on wide range environmental policies and students 1earn the theories and practices of

environmental policies. Hot issues, especially, such as climate change and SDGs will be delivered from some

points of views and through practical policy games

MEIRFROTETIE, B 1 EI~F4AENITRTH%, B5RI~FESENTIHRETR - T# &, EitTH5LHTITH, £/, P LHE

ZHITT, MULEIE~E 11 BEIXTREF%, 5 12 [BI~% 16 BUX H IR - % L35 1 H TT 9,

*The schedule; From 1st to 4th class will be had on Saturday afternoon. From 5th to 8th class will be on Sunday

morning and afternoon (Continue sessions from Saturday to Sunday). After 1 or 2 weeks, as same, from 9th to 11th

class will be had on Saturday and from 12th to 15th class will be had on Sunday (Continue sessions from Saturday

to Sunday)..
1. 1A Tx%@iﬁ—(@k D 5 K O B OBEEFL, REILIEOFZEDOIFEE A &Y 2D D

Introduction (to decide which topic as you want to have a presentations) and History, approach

2. H2l BREBOROREL., HAROAERM, HBKiLEb

Methods andPollution, ” Minamata” - diseases, and Asbestos, Climate Change
3. % 3[El SDGs
SDGs

4. H4AE AbFYEEFRBOR
Chemical Management Policy
5. 95 FEEY - ZHBOR
Waste Management

6. o6l USA 7IVEGK
Recycle law and policies

T.BTIE A ARKREREOXS

After Big earthquake in ToHoku region

8. H/8ME K-+ K& - 1

Water, Air, Soil, pollution control

9. IR WETT AT v - [EHEEEREEW

Marine litter; plastics, and international environment cooperation

10. 25 10 Bl BUFF - {23 - M5 O&EFI L REBOR, 72X A2 FBOR (HN - 77 #%E)
Environmental Impact assessment (in national and Asian countries)

11, 3 11E B8R - B ARRABOR

restoring nature and conservation of national park

12. 128 AWMEERNE
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Bio diversity
13. 13\ FEICIATLPUrT— g v EEEREQ
resentation by student & QAQD
14. 14\ RACIA T LB T—2 3 v PEESED
Presentation by students & QA®
15. F15H FEREEZBLIEED KD
Feedback through whole this lecture
AR
5. RUigEsE 4 :/Evaluation Method :
BE~OHRF - ZINETBE (60%)., LFA— bk (40%)

Attendance, participation and contribution for the class (60%), Report (40%)
6. #EER L UBEE/Textbook and References :
L, PIEGER ORI, M DEE SNET,

Printed material for class will be provided for students from lecturer at the first lecture

PAFIX, %3, References are follows (most of those are written in Japanese).
<R >
SDGs Iz - Tl < N & REEMEAM RIEE =13 wE
RIEEORS 3 BBFH L
RIREORG BUORFE LR~ ATV AL N FREFIEN
BUR - BEEERAM  BRFL
Japan’ s Environment Policy GHERIR) & E Y
<>
HERIRRE(LIIARL TEL200 NUBELSLRE~ ! IR
FrgE rTRE 70 BHE BEE & 1X Ty 2030 FEA~ANT T EED T V= &7 BRILES iR
SDGs & ESG REfR DML bktt - BIREARRRE  HEAF
HERBRIESH ARk - BB E BN FEHIEL W
Strengthening EIA in Asia IGES
7. ¥R %% /Preparation and Review :
FRZH D FRHAN, KRN HIUR, BEDOSEESCRESG P 2 R TRV T XN,

Not especially, but if students have enough time to preparation, please read the above references and check
the website on the Ministry of Environment, Japan.

8. Zdft/In addition :

%%@Hﬁé/u#k%ﬁm{ _@ﬂﬁ"é E 9, BURT — L7 ERR2 DD, THT I vV RNFICE L
F O, L ERIZT Eﬁ% CLIEWE o TOVEFTOT, HRDMR Y A ZIRE JFRAIC 2SN
L = ik L/jC< TS é?i*c@%bé ZRELLTOVES, JFAIA T 4 AT U—=3H Y FEAN, REKTRIC
%@;*ﬁﬁﬁ%b SWHITEZAMTET, £, A E OEEHDO A — LT FL AL, —FBEAIORETHEX

The class will be delivered in not only academic but also practical and enjoyable manner with
discussion and negotiation games for the success of your career after graduation. Thus, please
attend and contribute to the class positively. In essential, the lecturer does not have office—
hours for students but after the class the lecturer will be available for asking questions from
students and talking. Email address of the lecturer for contact will be shown in the first class
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REHEwm I

B H - ##/Day/Period : piffitEdh = ot i

BB B/ Categories : KB MR H-EBSULIFER SR H (MC), Bfir$k/Credit(s) : 2
e /Instructor : —/HV A b

BB F Y 2 /Course Numbering : KIC-EDU626E

# fE3%/Language Used in Course : 535

1. #%WH/Class Subject :
Environmental Education and Education for Sustainable Development (ESD) to Transform Our World in the Anthropocene
2. BEDHK ELHE/Object and Summary of Class :
What do “education,”  “environment,” and “sustainability” mean for you and us? This course facilitates you
to draw answers to this question and develop your own view of the role of environmental education (EE) and
education for sustainable development (ESD) in the present world. While the global society is facing the
environmental crisis in this era of Anthropocene, EE and ESD play a critical role to ensure a fair and
participatory process to transform our world toward sustainability. In this course, we will study the concepts
approaches and contents of EE/ESD to critically consider how EE/ESD can empower people through lectures, student
presentations and participatory workshops
3. %E’ »F|E H1Z/Goal of Study :
To gain basic understandlng on the concepts, approaches and contents of EE and ESD
- To develop one’ s own view of the role of EE and ESD in the present world
4. B%DWE - B - 51E/Contents and Progress Schedule of Class :
BEZE  The course facilitates students to study and consider the concepts, approaches, and contents of EE/ESD
through lectures and participatory workshops including discussions and presentations
1. 1) Guidance - Overview of the Course & Introduction of Each Other
2. 2) Concepts & History of EE and ESD
3. 3) Practices of EE and ESD
4. 4) Students’ Presentation & Discussion - EE Cases
& Explanation - Designing an EE Workshop
5. 5) Design of EE Workshop - Creating a Draft
6. 6) Student’ s Presentation & Discussion - Draft of an EE Workshop Plan
7
8

. 7) Approaches of EE and ESD

. 8) Example of EE/ESD Workshop - Roleplay

9. 9) Discussion — Reflection of the Roleplay / Sustainability Dialogues and EE
10. 10) Preparation for EE Workshop

11. 11) Students’ Workshop & Discussion I

12. 12) Students’ Workshop & Discussion II

13. 13) Students’ Workshop & Discussion III

14. 14) Students’ Workshop & Discussion IV

15. 15) Reflection

AR
5. RRE%3HE )71/ Evaluation Method :
The evaluation will be conducted based on the following aspects.
- Active participation in the course activities/ workshops: 30%
- Individual presentation: 30%
- Final report: 40%
6. HRERLUBEE/Textbook and References :
Related reading materials will be distributed in class
7. ¥R #%/Preparation and Review :
The students need to prepare for the presentation and write the final report outside the course hours
8. Zdti/In addition :
To contact the instructor, send email to the address below.

Sachi Ninomiya—Lim
Professor, Rikkyo University
sachinl@rikkyo. ac. jp
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WEH - #85/Day/Period : % KIBEH 18

# B2/ Categories : KBS MA B-[EB SR MBI E (MC), Bfirgk/Credit(s) : 2
8 /Instructor : &% Tk

BB+ 8V 27 /Course Numbering : KIC-EC0637]

# =38/ Language Used in Course : HA4GE

1. #%H/Class Subject :
BRETETERE M 1 Environmental and Resource Economics I
2. ®EDHK ELHE/Object and Summary of Class :
AfFHETIT, BEREF L EFERBEFORBEN BRI OV TR L, Bk AT A EBE VAT 2O ABIFRIZ OV THER
T D7D DB 7Y — NV B i iR 3 5,
This course offers a general introduction to the basic theories of environmental economics and resource economics,
and provides students with theoretical tools to explore interactions between the Earth system and economic system.
3. ¥¥0FEAE/Goal of Study :
AL RERE Y EERREFOREN T VEBR L, TN EBEOREMEICEIETED L1025 2 LIRS
nb,
Students are expected to understand basic models of environmental economics and resource economics, and be able
to apply them to practical environmental issues.
4. BEDOWE - BH - J1k/Contents and Progress Schedule of Class :
MBSk 12 T ORGSO MME B LT HUEILA < | BRI 0B AR A e 7 TR O ORI 5.
EITEARPICIIHHTITO N, — WA T4 T 28550355, Students are not required to have obtained any
knowledge of economics in advance. The economic concepts and models needed to understand the course are provided
in class. Lectures will be offered face-to—face in principle, but part of them may be online.
A haX& 7 a Introduction
Tl & EARE S Market equilibrium and welfare economics
it & JEA RS Market equilibrium and welfare economics
st & AR S Market equilibrium and welfare economics
Tl & EARE S Market equilibrium and welfare economics
i D UL Market failure
T DI Market failure
BREZBR DR % PiLEH Economic theories of environmental policies
9. BRBEEUE OGS Economic theories of environmental policies
10. BREEEUR OB Economic theories of environmental policies
11. BAREIROBRFE PG Economic theories of natural resources
12. BIRBIRORFEFLH Economic theories of natural resources
13. BAREIE ORI Economic theories of natural resources
14. AREZRY—E RO Economic theories of ecosystem services
15. 5, #AKT A I Conclusions, Final examination
R WIRK7T A FHY  Final examination
5. BEHEH1:/Evaluation Method :
BRI, 1) EEORE (3~418, 50%) . 2) FHEREE (50%) ([2HESWTIT o,
Students are evaluated on 1)their submitted assignments (3-4 times, 50%) and 2)the final examination (50%).
6. #RER L UBEE/Textbook and References :
BIEFE R To be designated
7. MRS58 /Preparation and Review :
R E T L 2 B 5 72 o0 S ML B FERER) A B P R TR T 2 08 AR 2B IS b BN D 70 AT - 12
ELoMVITH Z L E2#ID D,
The basic math needed to understand the economic models will be given in class, but the students who are not
familiar with even elementary calculus are encouraged to strengthen prepara
8. #of/In addition :
MR EEESUEAFE S HE 3 0 3 5=
Lab: GSICS—-303, Kawauchi Campus
E-mail: masahiro. sato©@tohoku. ac. jp (OZ@QIZE Z#z T 72XV, Please replace © by @)

PN O W=
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RIEERAER O

MR - 3#r/Day/Period : %1 KIER 2 i

# B2/ Categories : KBS MA B-[EB SR MBI E (MC), Bfirgk/Credit(s) : 2
58 /Instructor : VojiE  1FiL

BB+ 3V 27 /Course Numbering : KIC-EC0637E

# M E%/Language Used in Course : #3%

1. #%¥H/Class Subject :

Environmental and Resource Economics 11
2. BEDHK ELHE/Object and Summary of Class :
This course offers a general introduction to the basic theories of environmental economics and resource economics
and provides students with theoretical tools to explore interactions between the Earth system and economic system.
3. ¥EDEEALE/Goal of Study :
Students are expected to understand basic models of environmental economics and resource economics, and be able
to apply them to practical environmental issues
4. BEONE - BH - H1E/Contents and Progress Schedule of Class :
MEEL  Students are not required to have obtained any knowledge of economics in advance. The economic concepts
and models needed to understand the course are provided in class.Lectures will be offered face-to—face in
principle, but part of them may be online
1. Introduction
2. Market equilibrium and welfare economics
3. Market equilibrium and welfare economics
4. Market equilibrium and welfare economics
5. Market equilibrium and welfare economics
6
7
8
9

. Market failure
. Market failure
. Economic theories of environmental policies
. Economic theories of environmental policies
10. Economic theories of environmental policies
11. Economic theories of natural resources
12. Economic theories of natural resources
13. Economic theories of natural resources
14. Economic theories of ecosystem services
15. Conclusions, Final examination
Bk Final examination
5. BEFESE/Evaluation Method :
Students are evaluated on 1)their submitted assignments (3-4 times, 50%) and 2)the final examination (50%)
6. #RER L UBEE/Textbook and References :
To be designated
7. 1BEFERIS %Y /Preparation and Review :
The basic math needed to understand the economic models will be given in class, but the students who are not
familiar with even elementary calculus are encouraged to strengthen preparation and review.
8. Znfti/In addition :
Lab: GSICS-303, Kawauchi Campus
E-mail: masahiro. sato©@tohoku. ac. jp (Please replace © by @)
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HAREE I

WEH - #85/Day/Period : % &WEH 2

# B2/ Categories : KBS MA B-[EB SR MBI E (MC), Bfirgk/Credit(s) : 2
%z e /Instructor: KLAUTAU ORION

BB+ 3Y 27 /Course Numbering : KIC-HIS630]

# =38/ Language Used in Course : HA4GE

1. #%WH/Class Subject :
WARE 7R3 e LT o BARIA
Japanese Buddhism as a Modern Religion
2. %0 EM L HE/Object and Summary of Class :
RY =iz L bl oz TBAE]. & L CHNEHERNIC Lo T, 2N E TORBINEFE L, xR CEE LT, —HOmiEA
2. TP A ST 5 TR o0 Lo L L THEMINI-AEYL . HIEMNARR O LS, BAMCLEME S8
BIZE N, ZORBETIE, [l ~OEKRWRBE L ZHAIBR 729 2T LD Z o k) @AM LT
W<,
After Perry’ s “opening” of Japan in 1853 and the Meiji restoration of 1868, Japan's social and political structures
were forced to several changes. Buddhism, which was considered by a number of Meiji intellectual as one of the
“ancient evils” symbolizing the former bakuhan system, was also changed not only in the institutional sense, but
also in terms of ideas. In this course, after discussing the basic stance of discursive history, we will examine
this transformation process which lead to the “modernization” of Buddhism.
3. ¥¥ 3% AZE/Goal of Study :
a2 s, IR EARLBERICE 2D 5 BRI EH 2 ik s L THICOT RN, SHmOFIEEEET 5,
As they gain general knowledge of the history of Buddhism in Meiji Japan, students will also become acquainted
with the methods and ideas of discourse theory
4. BEDONE - BW - H1:/Contents and Progress Schedule of Class :
W2 ARHEERBIZBOWTEAERNIC, RO=ZSOHENG DERBAREL) 28HET— (1) [0 H) LLTo EE) &
WoH T Tua—F (2) IFE## L LT, (3) s {L#
In this course, the instructor will provide an overview of modern Japanese religious history from the following
three perspectives: 1) The perspective of discursive history; 2) Buddhism as a “religion”; 3) Buddhism and Modern
Academic Knowledge.
1. AKX A
Guidance
2. HERIRO——FF & 13 H
Theoretical Frameworks 1: What is Discourse?
3. HEROQO——S At o Pl
Theoretical Frameworks 2: The Perspective of Discourse Studies
4. HERmO—EY - B L EH
Theoretical Frameworks 3: Seminar (History and Discourse)
5. BHBO—IRAARICBIT S REE oA
Historical Perspective 1: The Birth of “Religion” in Modern Japan
6. IELREO ANRELDIIN
Historical Perspective 2: Buddhism in the Edo Period
7. EREO— RN D A R(LF O B
Historical Perspective 3: Japanese Buddhism in the Bakumatsu Period
8. EHFO® FULABEXAT 72 > 7= D>
Historical Perspective 4: What was the “Separation” between the Buddhas and the Kami?
9. EHE® TBELEPRGER) ) &\ 5 [
Historical Perspective 5: The Problem of the “Haibutsu Kishaku Movement”
10. [EREO—LEEZR & L#
Historical Perspective 6: Buddhism and the Constitutional State
11, FRSEREO—HAd s oL Z0ES)
Historical Perspective 7: Buddhist Movements in the New Century
12. BHBE®—KIEHNCIIT 5 HARLEKD R
Historical Perspective 8: Buddhist Developments in the Taisho Period
13. JEARO SEFCH D BARD T1AF)
Buddhism through Primary Sources 1
4. JEARO© HEFCAHRD BARD T{LHY
Buddhism through Primary Sources 1
15. F&®
Concluding Remarks
RER RBRZ1TH70 No test
5. BEHEH1:/Evaluation Method :
SRR (S, B ~0Sm, %K)
Class attendance, participation in discussions, presentation.
6. #AER L UBEE/Textbook and References :
TI AN - BBLEIL, RENTERTRT D,
Texts will be provided during class by the instructor

7. BRI /Preparation and Review :
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) X DM R EOREERE LT, ZMAITRRINETF X MEFEANIHATS 22 LBRD BN D,
Students are expected to read in advance any materials indicated by the instructor.

8. Znft/In addition :

A—/)L'T7 KL A Email address:

klautau@tohoku. ac. jp

BIHA b
https://web. tohoku. ac. jp/modern—japan/
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SRR (355

WEH - #85/Day/Period : % KIEH 3

B B #¢/Categories : K2z d A H-ERSUEM RSB (MC), Bifirgk/Credit(s) : 2
2z e /Instructor: Z1 SK MATTHEW JOS

BB >3V 27 /Course Numbering : KIC-LIN513E

A E38/Language Used in Course : #:35

1. #%WH/Class Subject :
Introduction to Language Sciences (English)
2. #EDHK ELHE/Object and Summary of Class :
In this course, we will look at the fundamental fields of linguistics such as phonology, morphology, syntax,
typology and sociolinguistics, while focusing on the Japanese language as a case study.
3. ¥EDEEALE/Goal of Study :
The goal of this class is for students to gain a basic understanding of the fundamental fields of linguistics
and to acquire the skills to solve simple linguistic problems.
4. BEDONE - BH - H1E/Contents and Progress Schedule of Class :
MEEL  FEach week will consist of a lecture on a chapter or section of the textbook. The course is planned to
proceed according to the following schedule, although adjustments may be made depending on the pace of the
lecture and to accommodate students’ interests
1. Week 1: Introduction to linguistics

2. Week 2: Language families of the world and origins, affiliation and typology of the Japanese language
3. Week 3: Phonetics and phonology I: Fundamentals

4. Week 4: Phonetics and phonology I1: Phonotactics and accent

5. Week 5: Morphology and syntax I: Parts of speech and word order

6. Week 6: Morphology and syntax II: Verbal morphology

7. Week 7: Writing and orthography I: Writing systems of the world

8. Week 8: Writing and orthography Il: Japanese writing

9. Week 9: Lexicon and word formation I: Derivation, affixation and compounding

10. Week 10: Lexicon and word formation II: Lexical strata
11. Week 11: Sociolinguistics 1: Gender, age, register and role language
12. Week 12: Sociolinguistics II: Honorifics, anti—honorifics and politeness
13. Week 13: Language contact I: Loanwords and borrowing
14. Week 14: Language contact II: Dialect distribution and formation
15. Week 15: Language policy: The history of government language reform in Japan
Bk There will be a take—home exam including a short report assigned at the end of the semester.
5. BEFESE/Evaluation Method :
Grades will be calculated as follows:
Participation: 20%
Homework assignments: 40%
Final exam (take—home): 40%
6. HRlEE Lk UBEE/ Textbook and References :
Irwin, Mark & Zisk, Matthew. 2019. Japanese Linguistics. Tokyo: Asakura Publishing
7. FRERRINEE/ Preparatlon and Review :
Students will be assigned readings from the textbook as well as practice questions each week for homework
8. Znif/In addition :
While this class is conducted in English, students are free to submit all a531gnments 1nclud1ng
the final exam, in Japanese (Z DD SEIHETH DN, WARBRE ELTRCOREILHA
FETCORMBED D).
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HAFESI

B E - #r/Day/Period : il KER 3K CALL#E M304

B B #¢/Categories : K2z d A H-ERSUEM RSB (MC), Bifirgk/Credit(s) : 2
2z e /Instructor: Z1 SK MATTHEW JOS

BB+ 8V 27 /Course Numbering : KIC-LIN623E

A E38/Language Used in Course : #:35

1. #%WH/Class Subject :
History of the Japanese Language 11

2. BEDHK ELHE/Object and Summary of Class :
In this class, we will study the basics of Classical Japanese grammar by reading an assortment of texts from the
various periods of the Japanese language. We will start with a brief overview of Classical Japanese grammar and
syntax, after which we will go through each major period of the classical language (0ld Japanese, Early Middle
Japanese, Late Middle Japanese and Early Modern Japanese) in order, reading excerpts from famous works of
literature from each period

3. ¥EDEEALE/Goal of Study :
The goal of this course is to help students gain the basic skills necessary to read and comprehend Classical

Japanese and, at the same time, introduce students to a wide variety of Classical Japanese literature

4. BEDONE - BH - H1E/Contents and Progress Schedule of Class :
WEEL  The first five weeks of this class will consist of lectures on Classical Japanese grammar and syntax,
followed by five weeks of practice reading assignments. The last five weeks will consist of student presentations
in which students will be placed into groups of 3 or 4, depending on class size, and asked to present a grammatical
analysis and translation of a short excerpt (about 10-15 lines) of a Classical Japanese text of their choosing
to the class

1. Week 1: Introduction to Classical Japanese

2. Week 2: Classical Japanese syntax and grammar 1: Parts of speech

3. Week 3: Classical Japanese syntax and grammar II: Sentence structure

4. Week 4: Classical Japanese syntax and grammar III: Verbal morphology

5. Week 5: Classical Japanese syntax and grammar IV: Particles

6. Week 6: Practice reading assignment from Man’ yosht

7. Week 7: Practice reading assignment from Makura no soshi

8. Week 8: Practice reading assignment from Konjaku monogatari—sha

9. Week 9: Practice reading assignment from Niffon no cotdbani y6 confesion

10. Week 10: Practice reading assignment from Ukiyoburo
11. Week 11: Group presentations
12. Week 12: Group presentations
13. Week 13: Group presentations
14. Week 14: Group presentations
15. Week 15: Group presentations
B There will be a take—home exam including a short report assigned at the end of the semester
5. RRE%3HE )1/ Evaluation Method :
Grades will be calculated as follows:
Participation: 20%
Homework assignments: 20%
Group presentations: 20%
Final exam (take—home): 40%
6. #RER L UBEE/Textbook and References :
Handouts will be made available via Google Classroom. Please bring a laptop or tablet to class, as I will not
present physical copies of the handouts. There is no assigned textbook for this class.
7. PRI /Preparation and Review :
During the first half of the semester, there will be a number of homework assignments related to the contents of
the lecture. During the second half of the semester, students will need to prepare for their group presentations.
8. Zofti/In addition :
While this class is conducted in English, students are free to submit all assignments, including
the final exam, in Japanese (Z DD MHSFEIIIGETH LM, MR Z Z LT X TOMEILA R
FETCORMBAD D).
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D IAV.E .
1B 4 /Subject e e
B2 B - 3885 - 2(%F/Day/Period/Place BIEA KEEB 2388
B {18/ Credit(s) 2
X R FL - Y/ Departments BFREBRZER, O XT LIEREFZER
B L & /Instructor SRIEX BREA
HH/Term BiTEA
s Nurbering -
FAEE 2024
ATATIRERE

/Course of Media Class

=¥EEE
/Class
Subject
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BERY
ERAEE
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BERNS-
Hike
EEFE
/Contents
and progress
schedule

of the

class

A il
Ak

/Evaluation
Method

ERICBITANEDRENER-T . EFALRBOILEEFT T2V, ZOFIXDRENER-THBBELABZONSICE T EMEESES,
SERBEDEEFIRARFEES L THRERARTHAIENY TEL, AVE1—3TOT SLDERNEMAXEDEREREITENT
JREBHLREETOOIEETHD. BRBFE. COLSERBUNLERDEFEZOL-OORBLEM THS,

In this course, the student will first learn the notation of sets and logical expressions, as it will play the role of the grammar in
mathematics. Examples in discrete mathematics and algebra will be given in order to solidify the understanding of the usage. The ability to
use the proper notation is necessary not only for learning modern mathematics, but also helpful in writing computer programs,
understanding and writing technical documents logically. Discrete mathematics is an excellent subject for the training of logical thinking.

BEOERBESTHARE, £8. 5RISOVTEREL, BLIHEHESIH 5,
X[, ChBERIU- P T BN AR £ T 5, T _
Ff. BRON-EREEICLCHELRELRA BRI SHEDIRNTEDLSH D,

You will be able to understand and master the basic concepts of mathematics, “logic, sets, and mapping.”
In addition, you understand the concepts often used in mathematics based on these.
You will be able to prove a proposition by accumulating simple logic based on a given definition.

122X GoogleClassroomZF| T 5,

The lecture uses GoogleClassroom.

BREFEETITI(VTIEALBRESLVFEHY)

The lectures will be given in the classroom, with real—-time broadcasting and recording.

SRIE logical expressions

EF1{EEEE logical quantifiers

SEBAD Bi3% proof technique (1)

BAMD % proof technique (2)

&R set theory

B DEELERE cardinality and direct products
TR binary relations

{ERS{% equivalence relations

9 B {4 mappings

10 Bigt& 25t injections and surjections

11 BEEHEH Integers and rational numbers
12 23—y RO ERR% The Euclidean algorithm
13 &E= Congruence

14 ZIBR Polynomials

15 BRI EREL Formal power series

OwoTALN =
IO | 1R

REZBARETHTL, REBEOEHNERHT D,

Lectures will be given in Japanese. Hand—outs are given in English.

BREL/NTAMIED,

Homework and quizzes.
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No £4 EEA Hi R Hﬁﬁ ISBN/ISSN ﬁ;ﬁé
A e st — <A - N = B s o 978~ 5%
1. TRBHBILELD: FALEDT=HIZ] nEE RRRZHRS 2019 3130629232 4
PN PNTROR TN - = smza 978- BE
2. [HBLEESHOEDIHRFZOERE] =0 B A ATt 2008 4535784727 4
BRE _— =
= B F53,— ! H 978- >
P ok 3 %A BR-BOKR—MFUTIL—LLT] R 45 HEBTE 2019 515766036 =
and
references 978- Pen
4 THE-B19-RE HEORAEE] HBE— IR 2012 256110182 &
[Discrete Mathematics : proofs, structures, and Rowan Garnier, John Boca Raton : CRC BE
5. applications/ Taylor Press 2010 9781439812808 =
6. [Discrete Mathematics] Norman L. Biggs Sli‘:z;d University 2002 0198507186 2%
B
URL
/URL

EERMY mmecny

Fiz

Homework assignments

XS
5 (E)

4R _
7592 FHIZLD

F74R

Fo-(E) By appointment.

E o
ERMIRE
/Practical
business
XOlk,
=7
BETHLHZ
EETRY,
/Note:" Q"
Indicates
the practical
business

Z01th
/In addition

1R OEEH AL, ASHMOLEERELT DNEEL THBT AL HELL TVET, | B OERICBEL A H2ERMOBRIE, [H%- FE IO TIE15~

g%ﬂ?ﬁﬁlg}ﬁ%ﬁ&u?ﬁ%ﬂ%%ﬁ%?f&(%%-ﬁ?ﬁit)30~1 5. IR, EERUERIITONTIE30~45RHIDBRELSSIRERHBNFZE (FE-EBLE) 16~
S1CIESER)

One-credit courses require 45 hours of study. In lecture and exercise—based classes, one credit consists of 15-30 hours of class time and 30-15 hours of preparation

and review outside od class. In laboratory, practical skill classes, one credit consists of 30—-45 hours of class time and 15—-0 hours of preparation and review outside of

class.
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https://opac.library.tohoku.ac.jp/opac/opac_search/?amode=2&kywd=&smode=1&con1_exp=isbn&kywd1_exp=978-4130629232
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https://opac.library.tohoku.ac.jp/opac/opac_search/?amode=2&kywd=&smode=1&con1_exp=isbn&kywd1_exp=978-4535784727
https://opac.library.tohoku.ac.jp/opac/opac_search/?amode=2&kywd=&smode=1&con1_exp=isbn&kywd1_exp=978-4434256936
https://opac.library.tohoku.ac.jp/opac/opac_search/?amode=2&kywd=&smode=1&con1_exp=isbn&kywd1_exp=978-4434256936
https://opac.library.tohoku.ac.jp/opac/opac_search/?amode=2&kywd=&smode=1&con1_exp=isbn&kywd1_exp=978-4320110182
https://opac.library.tohoku.ac.jp/opac/opac_search/?amode=2&kywd=&smode=1&con1_exp=isbn&kywd1_exp=978-4320110182
https://opac.library.tohoku.ac.jp/opac/opac_search/?amode=2&kywd=&smode=1&con1_exp=isbn&kywd1_exp=9781439812808
https://opac.library.tohoku.ac.jp/opac/opac_search/?amode=2&kywd=&smode=1&con1_exp=isbn&kywd1_exp=0198507186
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BEEE  gatwerULy
ass Statistical modeling
Subject

&%0) THEUHERE DT 0B HICTHEREM L LREERRICRITHRFHNETIVV 1, BARE, HSBFORALAEFTEANLGN

MEBL 7F§§_%;—.'Gli_, BEDHETHETY T OERERMNSIROT, IBEDERSHEBEEE T 5T 9O ONENIEREMETE-ODERHK
ERAEZE BETILDHREZE, :ET)lz@/\oﬁ)‘_—90)?EE5£, ZLTREGETIVOEREICEE T 5,
- BE, FHONEROEERFOMBEIIRET S,

)

&#0) Statistical modeling is widely used in various fields of natural and social sciences to extract information from data and to solve problems.
In this lectures, we will start from the basic theory underlying statistical modeling of phenomena , and then focuses on (1) how to set up
m% flexible models, (2)how to estimate parameters of models, and (3) how to select optimal models in order to efficiently extract information

E&ﬁ,ﬁ% from recent data with complex and diverse structures.
E) Background knowledge on elementary probability and statistics are required.

S£450) L \
EZERF HMEETILOERWGEEZAHI S,

/Goal of Understanding the basic notions of statistical modeling.
Study

12 %(Z[XGoogle ClassroomZF| AT 5.(UZRX3—K 5oqgsybf )
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. Introduction

. Regression modeling and regularization
. Nonlinear regression modeling I

. Nonlinear regression modeling II

. Advances in nonlinear regression modeling
. Model selection criterion I

. Model selection criterion II

. Model selection criterion III

. Dimension reduction I: PCA
10.Dimension reduction II: kernel PCA
11.Dimension reduction lll:sparse PCA
12. Graphical causal models I. SEM

13. Graphical causal models II: DAG

14. Graphical causal models III. DAG

15. Other topics

OCONOUTRAWN =
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EREE JE
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JEvaluation BEMICHBET HRBEIT OV TLR—MRER

Method
No £4 ZE4 HihR#t Hjiéﬁ ISBN/ISSN ﬁ;ﬁﬁ
1. Rimtroduction to Multiveriate S. Konishi CRC Press 2020 9780367576134
2. [2EEREM] NEEER EREE 2010 9784000056533
3. Hgg‘;ﬂ;ﬁm Criteria and Statistical ¢ 1 ichi and G. Kitagawa Springer 2007 9780387718866

iy

~ =13 3 =

et 4. [EREHRE] INFEER, JE)IREER HEEE 2004 9784254127829

/Textbook

and ; bahiran

references 5. [Statistical Learning with Sparsity] ~; Hastie, R Tibshiraniand M. g5 0y an Hall 2015 9781498712163

ainwright
o e P
6. %" ARERCIOMEAETV Y me— pssme mEE  £THR 2018 9784320112575
7. [HERETIVER] =Pl WEHEE 2012 9784434167393
['Probability: Theory and Examples, Cambridge University

8. fourth edition] R. Durrett Press 2010 9780521765398
9. [Generalized additive models ] Simon N Wood Chapman & Hall 2006 1584884746

& .

URL https://www.math.is.tohoku.ac.jp/ arakilab/

/URL

EERMY mavaxmors

%éﬂﬁg)ﬁ% Study relevant references

iate A& THEE T

;g’f_Z(E) By appointment. Please send me an e-mail.

E

ERMIRE

/Practical

business

%Ol

Ei5-EBH

BETHHT

EERY,

/Note:”O

Indicates

the practical

business

ZDfth

/In addition

1B OEERMB (S, ASEHRMOPEENELT HINBELOTHERT S LARELLTLET, 1 BUDERICHRELGDPERMOBERIE, MER- BT ICD\TIF15~

g%ﬂ?ﬁ?ﬂlgﬁ#ﬁ&lﬂﬁ#ﬂ#ﬁ%#ﬂ%(%%‘-?E%‘tié:)30~1 5B, [EER. EERUERITDONTIFZ0~45HHDFEES S VEERENZE(FE-BELE) 15~
S1CIESER)

One-credit courses require 45 hours of study. In lecture and exercise—based classes, one credit consists of 15-30 hours of class time and 30-15 hours of preparation

and review outside od class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of preparation and review outside of

class.
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https://opac.library.tohoku.ac.jp/opac/opac_search/?amode=2&kywd=&smode=1&con1_exp=isbn&kywd1_exp=9780367576134
https://opac.library.tohoku.ac.jp/opac/opac_search/?amode=2&kywd=&smode=1&con1_exp=isbn&kywd1_exp=9784000056533
https://opac.library.tohoku.ac.jp/opac/opac_search/?amode=2&kywd=&smode=1&con1_exp=isbn&kywd1_exp=9780387718866
https://opac.library.tohoku.ac.jp/opac/opac_search/?amode=2&kywd=&smode=1&con1_exp=isbn&kywd1_exp=%E2%80%8E%209784254127829
https://opac.library.tohoku.ac.jp/opac/opac_search/?amode=2&kywd=&smode=1&con1_exp=isbn&kywd1_exp=9781498712163
https://opac.library.tohoku.ac.jp/opac/opac_search/?amode=2&kywd=&smode=1&con1_exp=isbn&kywd1_exp=9784320112575
https://opac.library.tohoku.ac.jp/opac/opac_search/?amode=2&kywd=&smode=1&con1_exp=isbn&kywd1_exp=9784434167393
https://opac.library.tohoku.ac.jp/opac/opac_search/?amode=2&kywd=&smode=1&con1_exp=isbn&kywd1_exp=9780521765398
https://opac.library.tohoku.ac.jp/opac/opac_search/?amode=2&kywd=&smode=1&con1_exp=isbn&kywd1_exp=1584884746
https://www.math.is.tohoku.ac.jp/~arakilab/
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FH/Term

BMBFNYLY

/Course Numbering
FEEE

ATATIRERE
/Course of Media Class

AT LEBHNEER. ARTSEHHEER. CABERNEER
AT BE

[gRRES

hNg E

ziE EA

iR

Ein BRF

%

2024

=%EE
/Class EHERRATLEE
Subject
D EREROANDEUSIVEY < (DNA-RNA—S /Y H) (SR> T. BSINERTHE T/ LIERMORBDHEDIENFETHEIL/\IH
o ~E, EBRRAT S L (XFIIER) 257 705 (5 VET REEE) ~EfhoTO GBSOV TIREE TR THi¢, i
BERyY T SLTEGEETRELTOE—2—BATEEL TXFIEROBTEAISOVTHEBEL. RNA LAV TILEET DX RE HHETEE
ER A LTRUET—FDBENERRAT Do Ffo, 2/ AVEL NIV TIIERERRICEELIABE T —2 (SRITEET —F) DRV DONTHERT
- %, LTV XLZDLDOLY K, £FROBHELESICHABICEVTERBENR-IRIICERZEVTHHET D,
This course provides an introduction to the fundamental concepts of biological information science. We will explore the flow of biological
mEo information along the central dogma (DNA — RNA — protein) and the transmission of genetic information from digital (sequence
EEE@I' information) to analog (three—dimensional structure information of proteins).
BERY The course will cover the analysis methods for sequence information at the gene level, including gene structure and promoter analysis.
ERAEE We will also examine the analysis of numerical data through the analysis of gene expression level information at the RNA level. Additionally,
©) - we will discuss the handling of three—dimensional structure data, which are important for functional expression, at the protein level.
Throughout the course, we will emphasize the role that information science plays in the understanding of biological information and its
practical applications, rather than on the algorithms themselves.
FED
FERZ
/Goal of
Study
[3% (1% GoogleClassroomZFI A (/5 X0—F: whwterk) ]
EHER AT LBZE(EF[IH?
/L EIZENMNTNDER
251D Bk LRI
BEFOBEIOE—S—MHFiT
BILFRESHEN
RUINGBE LTI ?
IREE DB SN S DEEET A
?Q%Wﬁ' *%JE'}%EE*EE(‘:%%%@E@%&“
2XE 52/ ERIEE R .
ﬁ%%i HEERRY t?—b:‘:ﬂ]ﬁﬂ%ﬁa‘éd)%;ﬂ'l
IContents AT LEYFEAM
ang p(;olgress Introduction to systems bioinformatics.
S? tﬁ ule Introduction to genome sequence analyses
glasse Sequence similarity and homology search.
Structure of genes.
Promoter analyses
Gene expression analyses
Introduction to protein analyses
3D structure of proteins
Structure—function relationship
Molecular function prediction
Protein—protein interactions
Interaction network and cellular function
Introduction to systems biology
EAEE  BRERSAFILRE
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BRE
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&
URL
/URL

BENI

FE

A4
77—(E)

E7-
ERMEE
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Zhfith
/In addition

BEATILR—MEHRDOT R EHHE TEHET 5,

Written examination and a few reports

1. [ AA 40747 T49R]

2. [RUIROBHEEBITDE=ODNAF AV THIT 49X
3. [N AF A2 TARTAOREH]

4 IT7?>,I|/ \VEREE AP ERA SBIE/ NN AT AV T4 T 4D
N ”~N\

5. [Introduction to Protein Structure, J

[Prediction of protein structures, functions and
interactions

http://www.sb.ecei.tohoku.ac.jp
http://www2.sb.ecei.tohoku.ac jp

BE(HOMNLHERLTFEEHRTHL)

Upon requests (Appointment is required.)

EE4
Ik
higE

E?JS/ NAA AV TARTAORE
=

HEEE

Carl-Ivar Branden & John
Tooze

Janusz M. Bujnicki

HiR
#t

HikR
-

ISBN/ISSN

aE
Al

1B OEERMB (S, ASEHRMOPEENELT HINBELOTHERT A LERELLTLET, 1BUDERICRELGDPERRMOBRIE, MEE-BEICD\TIF15~

8%%3?%!;}%#5&0#&#%@%”—7—“1‘%(%%‘-fE*E‘fJé:)3O~1 5. TRER. RERUERRIITONTIE30~45BHDBRESLMIREBHBNFE (FE - EEHE) 15~
SAEIESER

One-credit courses require 45 hours of study. In lecture and exercise—based classes, one credit consists of 15—-30 hours of class time and 30-15 hours of preparation

and review outside od class. In laboratory, practical skill classes, one credit consists of 30-45 hours of class time and 15-0 hours of preparation and review outside of

class.
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7—LIB liﬁﬁwiﬁiﬁaﬁl-\ BHEERREETI-ODEETHD. ZFn%a'CliﬂJEb‘E&éI%FﬁG)%tlﬂéﬂ’]t;@,WJEE’& LK)
r?H;’u’:jJ"T—-L\J’E—?—,b\ T7— L, BRET7 —L BYBRLT —L, Nashii, 8537 —LTEHE . NashRSREEDRREZERR S
%, ZOBRHZIHEVTORREEL. ¥ —LBROI VL REEHT 5,

SEEDREEEEICIOTITI, BAREICLSERER LT HEBE 2023 FEITREL-HEICLI BRI EEIRHT D,

%

Game theory studies how several intelligent and rational individuals make their decisions. In this lecture, students will learn
noncooperative game theory, which considers the case that different players have conflicting interests and they interact with each other.
I will introduce the concepts of matrix game, extensive game, repeated game, Nash equilibrium, Subgame perfect equilibrium, Nash
bargaining solution. Some applications in economics will be illustrated for students to deepen understanding of the essence.

I use English this year. I also provide my Japanese lecture movies recorded in 2023 for students who expect lectures in Japanese.

BAmERBE
1. ZAMDBRREENNTES
2. RRIGHEMSEICATED

Some specific aims
1. To be able to analyze the decision making of several individuals.
2. To be able to apply various equilibrium concepts.
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I am preparing on—demand lectures, but the class may be switched to a face—to—face one if the number of students is not larger than 70
and many students hope in—person lectures. There will be 15 lectures as follows.
1. Introduction

2. Strategic Form Game

3. Extensive game with perfect information

4. Dominating Strategies and Applications

5. Application in Imperfect Competition Market

6. Nash Theorem

7. General Extensive Games

8. Repeated Games

9. Application: Optimal contract

10. Games with Incomplete Information

11. Extensive—Form Games with Imperfect Information

12: Bargaining Games

13: Cooperative Game Theory

14. Evolutionary Game Theory

15. Some Interesting Topics/Examination
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5 RiE. AKRGEISLHABER LT DEIEE 2023 F EICIRLI-RERBH B LR T D,

English. I also provide my Japanese lecture movies recorded in 2023 for students who expect lectures in Japanese.

mAE

o

BAREHE o eesien (50%), TEEE (30%) LIBEADESEERN- HELLE) (20%)

4.

7

Kﬂivt?;:zgtlon Final examination (50), homeworks (30%), lecture involvement (questions and attendance) (20%)

HRE No £4 ZE4 HifR#t HiRE ISBN/ISSN HERE
BEU

SHEE N N s . N .

ﬁiﬁmk 1. [ESF—T—LEHAM] DR B AR FE R AR 2008 978-4532133467 BRE
and

references 2. [4—LEREFHR] [EHE BEH 2011 978-4641163829 2EE
?& & Lecture slides will be available from http://www.se.is.tohoku.ac jo/ zeng/index.html

JURL Lecture information will be available from http://www.se.is.tohoku.ac.jp/ zeng/index.html

BEEES 1 ERAICARSNERF(RIZETEFEETI.

2 2. BERIEBRICE>TEE TS,

Eéﬁ%ﬁ% Homeworks are used to review the lectures.

134} KEER16:30—18:00 #IZA—LEHBNETEEZETTRAU A NEEN IEFEE RS

A4

Fo(E) Wednesday 16:30—18:00 or by appointment.

7.
ERMEE
/Practical
business
XOlE.
e
BETHAHS
EERY,
/Note:" Q"
Indicates
the practical
business

Zhfth
/In addition

1B OEEMB (S, ASEHROPEENELT HNBELOTHEMT S LERELLTULET, 1 BUDERICKRELGDPERRMOBRIE, MER- BT I-DTIE15~

8%%;%[;}%%8&:0#%%%@%#1‘%(%%‘-E%‘f&r‘:)30~1 5. 1EER . EERUERIITONTIE30~45BHDZRESSMIRERHBNFE (FE - BEERE) 156~
SiE] S o

One—credit courses require 45 hours of study. In lecture and exercise—based classes, one credit consists of 15-30 hours of class time and 30—15 hours of preparation

and review outside od class. In laboratory, practical skill classes, one credit consists of 30—-45 hours of class time and 15-0 hours of preparation and review outside of

class.
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BEOIVEVREZR

BERF. SHOMEVA, EANLEEFVMILTO(oNSN, BEMID I REZRTEITEY EVRRATRYTHBEEERL
ZEAMELE TR, HEICHIEECABNEL TEETERIILZENET S,

Google Classroom ID: 7dfc5gu
Classroom URL: https://classroom.google.com/c/NjYSNDMwODQzMDM3

Entrepreneurial Studies.
Students will learn how to build a company and the essence of successful entrepreneurship.
The objective is to prepare students for immediate success.

Google Classroom ID: 7dfcbgu
Classroom URL: https://classroom.google.com/c/NjYSNDMwODQzMDM3

EREFEERELTREET I LICEBRERDD,

This Class is based on information science and deepens the understanding of entrepreneurship.
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SR IFUT A I EBRELFLNRDON 5. [ FOT AT A MIB BRI WE ~HENSRDAT—S ~~ |, [HET 511t 5L

BREFERIESNVTITS>FE,

Lecture Plan

*What is needed to start a business : Adversity is Opportunity

-Entrepreneurial and new business planning strategies : 6W2H

*The Formation Process of Policies to Support Entrepreneurship: What is the Abe Administration's Growth Strategy?
=Business is born out of problems : understanding the problem, analyzing the current situation and looking at it objectively.
*How to build a company

* Actually “building” a business

-Every company has its entrepreneurs a hlstory of entrepreneurs

* A successful start-up team is “Momotaro”

*Basics of customer attraction and sales : Drucker’s “Listening to the Voice of the Customer” (Drucker)

*Pricing is Management : How Prices are Determined

=Entrepreneurship and Finance

*Economy in the Public Interest and Realization of Common Value (Porter's Management Theory)

-Learn to make a presentation

-Entrepreneur interviews



https://classroom.google.com/c/NjY5NDMwODQzMDM3
https://classroom.google.com/c/NjY5NDMwODQzMDM3

Letures will be based on materials.

COBERGBABETHS.

This class is taught in Japanese.

ﬁﬁkﬁ‘fﬁﬁﬁ LR—hCEHET 5,
/Evaluation

Method Grades will be evaluated by reports.

BRE
HEU
BEE
/Textbook
and
references

&
URL
/URL

BEME  mescmrcBURELTSCLSRDENS,

Fiz

Liﬁ%ﬂ(%;)aﬁ% Students must do the assignments as they are given.
Z

A2 EREMEEITHATS.

F74R
77—(E)

Office hours will be announced on the first day of class.

l‘"‘}%- _
ERMIRE
/Practical
business
XOlk,
=5 K80
BECHEHS
EETRY,
/Note:" Q"
Indicates
the practical
business

Ot o AU TORMEEENIHHELET,

1B QR B E, ASEHROPEENRET HNBELOTHEMT S LERELLTLET, 1 BUDERICKELGDPERRMOBRIE, MHEE- BT I-DTIE15~

8%%;;](!;}%%54:0#%%%@%#1@(%%‘-1‘2?5‘7;(‘:)30~1 5. NEER, EERUERIITONTIE30~45BH DB ESSMIRERBNAE (FE - EERE) 16~
=T |8 S o

One-credit courses require 45 hours of study. In lecture and exercise—based classes, one credit consists of 15-30 hours of class time and 30—15 hours of preparation

and review outside od class. In laboratory, practical skill classes, one credit consists of 30—-45 hours of class time and 15-0 hours of preparation and review outside of

class.
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RANIERE

Cognitive science

AEHTEBESE T DL AN=X LR VENIFRH S MNEEEICB T 5ERETO,

The aim of this lecture is to introduce you to cognitive science. Cognitive science is a mixture of cognitive psychology, neuroscience,
engineering (especially, Al), linguistics and philosophy. Our specialty is psychophysics, cognitive psychology and neuroscience. Therefore,
most of the topics will be research works in those fields.

TEIMEED LA EEMRL. TOLIUHBEARLOORBNDEZAHEERT I ELERELT D,

The goal of study is to understand mechanisms of human cognitive functions, and to learn experimental paradigms to investigate these
functions.

ARDEH

1. TEIDERE LD EREE
2. %ﬂﬁ&ﬁ@]
3. BRE
g. ‘%E%@_IEE‘I& SEOEE
iy ﬁr.
éﬁ;gé’%}‘g-—?‘c RMNEERUBEESFHOEBRFEBN LGN SBEABTEHOER CHLIEEAEEETET S, FMEMNERE

2 2(Z1XGoogleClassroomZFI FH (95 RX3—K 4fsajsd)

IREERIEX. A2 512%F E (https://meet.google.com/urj—gsgo—cmf)

1. Perception as the basis of behavior

2. Perception and action

3. Multisensory integration

4. Perceptual plasticity and memory functions

5. Thinking and intelligence

Based on these topics, we discuss the underlying mechanisms with various experimental paradigms related to cognitive psychology and
neuroscience. The details will be explained during the first class.

BAE
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Submission of a report

No £4% =54 Hi b4t HRE ISBN/ISSN HRIER|
1. [Basic Vision] ~ Snowden R, Thompson P, Troscianko T Oxford Univ Press 2012 019957202X BEE
2. [ERMLEZR] FEEMBE-MEED-)IAFA-FFE LR 2010  978-4-641-05374-8 BEEZ
3. [HRELEZR] R HATURH 2019  978-4-7819-1452-7 sEE
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S50E (E) We uses PowerPoint slides for this lecture, so understand the contents of the slides using the reference textbooks above.
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One—-credit courses require 45 hours of study. In lecture and exercise—based classes, one credit consists of 15—-30 hours of class time and 30-15 hours of preparation

and review outside od class. In laboratory, practical skill classes, one credit consists of 30—-45 hours of class time and 15-0 hours of preparation and review outside of

class.
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®EBE4
[Subject]

B LR

¥B4a (EHE)
[English Subject]

Introduction to Environmental Studies

et §IM AR 3HE
BEAIH 9
[Credit(s)]
HYUEE
[Instructor] * EXR
MBFoNYUG
[Course Numbering]
AT4TEEHE
[Course of Media Class]
BEER E
[Language] EES
Kﬁﬁﬁskqﬁﬁfﬁo
BEEHE RERFH R

[Class subject]

BEOHN - BERU
EREAEE
[Object in Class subject and Object
and summary of class and Goal of
study (J) ]

AIERIE, ANWATY,

COREIE BEHNZCEN B (ERELIAX 2 BARRNEAHORNBED bBRaNDd, AX HLEBHZ, D
AR ETOLELEST BERNPOZRMARELERBLTEY, EBMAD DADMSBKREERTZEHTTY
{, BHEOBROBNLENRD,

BE0HN - BBERU
ERAEE(E)
[Object in Class subject and Object
and summary of class and Goal of

AIERIE, ANWATY,

This is an introductory lecture about what the environmental studies is and how it is studied. Fourteen
lecturers from various fields of study including humanities, social sciences and natural sciences discuss each
topic of the environmental study from their own viewpoints. This lecture demonstrates the multidisciplinary
nature of Environmental Studies. Students learn the basics and necessary knowledge of the study of environment
and know what the new agenda of the environmental studies are

study]
KRIEHIEX. AARKEBETY,
RE
BXE
[Contents and progress schedule of
class(J)]
KRIEHIX., AAREBETY,
to be announced
BEEE(E)
[Contents and progress schedule of
class]
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AEBIF, ANBETY,

EREDES

BERHES FE
[Self study ()]

AIEBIE, ANWATY,

Review of every classes

BEEERNES (E)
[Self study]

AEBIF. ANBETY,

PRAES L. e & RED/INT A FCITo,

BAEME S EZRUEE
[Record and evaluation method(J)]

AEBIF., ANBETY,

Students are evaluated by attendance and the point of quiz

BB A E R UEXE(E)
[Record and evaluation method]

AEBIF, ANBETY,

SENZEIL. BEOT CARIERT 5.

BHELLUSER

[Textbook and references]

LZASEBAAN [E5 - RRMIRE] ITHETDEEICE. TO) ZIRALCESLY,
< TR - REMRE] £1E2>
OEREMBICEHET 2EHEREALTVLED, TOEBEREBE(ENLDD, EEMBEZITOT

WN3iBE
RE - RENRE QL LTEBMEE, SERINIBERETHLES

[Practical business] Bl ALZNRBRTERADESA LEME B TIEEETSBE

B2 : ZHTOAA—20y TOREEEBEOFDICMHAED T TLNSES

EkeAE @/ F 254 2) RE
THRITHEIHE~BOEHLEDSZ &,

Z Dt
[In Addition]
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