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Figure 4. Relation between mathematical ability and country competitiveness
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* Mathematical ability as defined by OECD - PISA study among 15 year old
** PISA score of Macao
Source: World Economic Forum (2013), OECD-PISA (2013); Deloitte analysis
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Figure 6. Share of graduates in higher eduction by discipline (2011)
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College is too late

Intended major of high school seniors, Massachusetts, 2002-2011
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(3) BHEXRE HEHERE RRIUEEH (1Z25£24E2(801))
(3.1) #FOME
(3.1.1) BRIZIIOVTDFREME

RRBILER O — Y I3E THEHER L 2007 FICKE SNz MIMS  (BIA RS
REGERIEA VAT 4 T 12— )Ty 2O MIMS ZSEHMEIZ 72 D 2008 4> 5 201 2 FE 12 H#E
SN/ SCHRRIEE GCOE 7u /I A0 [HAEHEZORMERE]| Th D, DK,
GCOE U 77 LD T %2\ HEOMAD72DIC2013FE5HICMIMS O % &1
HRBIEEHFEME DRI SN 2o TDOM 2011 FE 4 HICE—FHILD 5 72 B 7R
& U BEERI A R R R R H I R S N IMRE 2 T HEE TOH
REBOFERPETZ DO 5Nz SOICHRBIBEZOREE %2 NITHGEHICKESE 57
B, 2013 FE4 HICHF OB EBIEEDICHRBIEERI I REBE S NI,

(3.1.2) HEEH

ERITIELITO [ AMBERZDMOBEHRRE LOBWIICH 2 EBV N, —ETED
EREFFEZO3IRKOE(ETY V7 + V2 b— 3y + I 2 5ICE T 4
EDFAZ D5k % s ERIRICEIERIZ AL TA LD TEDZAMODER] TH %,
< ANMERZOMOHEWER OB >

REFEZRNE, HAREZFES T 2HIERZORHER RS L LT EmERORBFEE
B COERPHIICBIIA2EMLER BT 2HEREIEEOHE LMEEITH.
HBZOMEE - JCAKO 2 Y 2 — Y OBERGZEBHEDO T T [HRD S HERFR
Mz MY 277, [BIERIZE 2 BRSPS OMEBRRIERT 271 RO [21 2D
- BFEZRET 2N 2B OHE LR T DR SRIIE L 2B N2 BT 5. 4k%
127 4 =)V THEONZED L, BIEERIZOBERICHE LET 22 LD TE 5 A%
EHL HRCHBRT 27 HEREZEMT 5,

(3.2) AVFaTL ERERIZFEEZSE)

FERAVF 2T LIIIONTE, ARAERE IR ER CFmEARICKI S, 24
WETICEHE SN D, BEEER T3 — R0 % ERZIERR MBS PEEREZ DI
SR, BRERTIITO ST IV SEEICESEB LT WA, EIRIEIZ4EMICD
720 (EVWoTH 2 3FERICEEMNIO)BELH SN TWAD KREL SOOBRBERICO PN,
HRRHFEOERE, I 2 — Y ¥R HSHIE. BIEHFE EE - fIRICRaShTWwb,

HRBIEOERIT. 2FERETCICHE SN, XFBEVARKEE L2 2 EABERTH
HETVTEYIa V=Y a3 v EHEEBNT e RENICERRBERIERETH D, B3R
FIV—HROET) U TEYI AL —Ya v BREBFEDOIRE» SERENT
WBHATHIHRDETY VFETIalb—Y 3 Vi OXEBOREDS L H-BE T,
FRZP R, RE LB &7 FHEIAIICEM 2RV, BREEITIEL %
BUTERBICFEZED LEDNS WMOHERCEDET VT EEDNREOER 2O
Valb—Ta EEOREEFICOTAZEXEHEEL TV,



A (FICETY Y IV Ea— Y HR (FICTyIaLb— 3 V) AEHE (F
ICHEREEAT) D301, IZE A EHBRBIESLBRNERE CHERSI NS KELBEE
T BREFEOHERD 3 ODODREITERLPICHIE LTS, ZAEIIEHDOER DG
WZHbET, COFDVEDLLIFEROB B S BERE 2EIRT 5. BB
HEETIIMA HERCHERER - Mt 2 ERE LT . WE - &Y - B2 - RE - &k s
MDA L BICEASNAEERMZIIB T A2R4 5T ) U VFECER. BIER
DPHERBEDL COBBERICEENS, I —HERERICIT, BEOEE 7 —)
IEH, R AERET I 2= a VR ENPRESNTBY ., HFEBIZESEFICBI
S AREM. I 2L —2 a3 VR R R, (LFEEREZH - L HRHIEE
EBPERT —VRITET L COBEBICEENS. INSOBEBTOEENIHRIC
B ARBRELEDFEROBOWERIEIODZ EZHFL TV S, 3DOREBOHRTIE
@mﬁﬂﬂaﬁ#—&®@%ﬂ@ﬁU#17A&@ﬁwﬁﬁmbm<&aT%D\ﬁﬁ
PEAOBEIEIFEICIZICERESN TV S, HEELEDOZED D ICERBERE L W
IBRELABRSINTED . HiL WHETHZOBMN 2 EEITEA ONSHBOEHZH
BLTWA, BIBHEIEEVWHOBREBORA— IV ZITEHTLWHERICHZEEAEHA L LS &
THZENHILHEORIEIIDRNAHEVNIZaT VY ANIHONT WS,
(3.3) S ETOHFRRLHERER EZEL 256
RO XS HREFEEO i KM U7 ) F 25 LOMBEESRROEHTH 5.
iz FRERHOLEERELHF L. BETEMESC Mo tkoSMBRGER L E 5
F TCORERPBIER RN WEHZ AW TRESCHEREEL{T> T 5,
(3.4) ZEOEBIIOWTHFZEL TSI L L 2O
BEOEMRZ 2 R—R B2 BORREHEDO O LN ZEREP Y I 2 L —
arvEBUTED, V29 2HWIHENTA T TOEEENTBERT S &
CEDVIERK D BREVEBTIERT AL 2L TV 5,
(3.5) BILTWwWBrEEZBZE
SRR O A A Mac Book # B HRESCHEE CHESIO T, FED I VB2 —
)T Iy —dRELTVE, BEHEZEL S TRIOMAPAERXCHERET LD Y
Salb—Yary, BEBRBTOHF IHBHNIER T, REORSFEDOFEEIFLETYH,
ORI ORREZMAEMIGEA T, BB EHZF T THARRIT 5L 4FHHLT
TETW5,
(3.6) SHBOFEIIONT
EVHZTIECOFEFTEEICKEREE 2017F) 2025 EFPREBLRETH 5,
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5. KEDXZE - XERBEHAUF2135 A

BOPEOHEDORFEZEH ) F 27 L EHET 27010, RKEOBFEOKRFFZHAFIC
DVWTHRERZ L TH, /o0 22T IEHETOHZIIODVWTH, T VIR E
HEEDTHI,

5.1. KEAXZOHZI—-AAVUF15 LA
AV T VT REN=T L —RHEMB LR b REKE - REHERTITDN
TWRHEB K KRERDOEETOEFERE (k) 2 H T 5.

(1) University of California, Berkeley (#k#%)
(a) Lower Division Course
Freshman Seminar, Precalculus, Culculus, Analytic Geometry and Caluculus,
Precaluculus, Multivariable Calculus, Linear Algebra and Differential
Equations,
55 Discrete Mathematics, Undergraduate Seminar in Mathematical Problem
Solving
74 Transitions to Upper Division Mathematics
98 Supervised Group Study
99 Supervised Independent Study

(b) Upper Division Course
Aanalysis, Linear Algebra, Abstruct Algebra, Number Theory, Ordinary
Differential Equations, Mathematical Logic, Introduction to Partial Differntial
Equations, Classical Geometry, Introduction to the Theory of Sets, Metric
Differential Geometry, Elementary Differential Topology, Elementary
Algebraic Geometry, Introduction to Complex Analysis,
116 Cryptopraphy
118 Weblets and Signal Processing
121 Mathematical Tools for the Physical Sciences
127 Mathematical and Computational Methods in Molecular Biology
128 Numerical Analysis
136 Incompleteness and Undecidability
151 Mathematics of the Secondary School Curriculum
160 History of Mathematics
170 Mathematical Methods for Optimization
172 Combinatorics



189 Mathematical Methods in Classical and Quantum Mechanics
191 Experimental Course in Mathematics
197 Field Study

(c) Graduate Course
Introduction to Topology and Analysis, Ordinary Differential Equations,
Theory of Functions of Complex Variable, Banach Algebras and Spectral
Theory, C* algebras, von Neumann, Differential Manifolds, Algebraic
Topology, Probability Theory, Dynamical Systems, Partial Differential
Equations, Stochastic Processes, Theory of Sets, Riemann Geometry,
Symplectic Geometry, Complex Manifolds, General Theory of Algebraic
Structures, Algebraic Combinatorics, Groups, Rings, and Fields,
Representation Theory, Homological Algebra, Number Theory, Algebraic
Curves, Algebraic Geometry, Group Theory, Classical Harmonic Analysis, Lie
Groups, Differential Topology,
203 Asymptotic Analysis in Applied Mathematics
220 Introduction to Probabilistic Methods in Mathematics and the Sciences
221 Advanced Matrix Computations
224 Mathematical Methods for the Physical Sciences
228 Numerical Solutions of Differential Equations
229 Theory of Models
273 Topics in Numerical Analysis

(d) Professional Course
300 Teaching Workshop
301 Undergraduate Mathematics Instruction
303 Professional Preparation: Supervised Teaching of Mathematics

(2) Boston University, Department of Mathematics and Statistics (&#%)
(a) Undergraduate course
CAS MA 107: Mathematical Reasoning in the Elementary Grades: Number
Systems
CAS MA 108: Mathematical Reasoning in the Elementary Grades: Algebra,
Geometry, and Statistics
CAS MA 109: The Art and Science of Quantitative Reasoning
Calculus, Enriched Calculus, Investigation in Geometry, Multivariate Calculus,



Differential Equations,

108 The Art and Science of Quantitative Reasoning, Basic Statistics and
Probability,

1 13Elementary Statistics

115 Statistics

118 College Algebra and Trigonometry

120 Applied Mathematics for Social and Management Sciences

121 Calculus for the Life and Social Sciences

193 Discrete Mathematics for Engineering

214 Applied Statistics

(b) Graduate Course
Real Analysis, Functions of Complex Variable, Functional Analysis,
Differential Topology, Differential Geometry, Algebraic Topology, Lie Groups
and Lie Algebras,
647 Research Methods in Mathematics
665 Introduction to Modelling and Data Analysis in Neuroscience
671 Chaotic Dynamical Systems
675 Statistics Practicum
681 Accelerated Introduction to Statistical Methods for Quantative Research
685 Advanced Topics in Applied Statistical Analysis
703 Statistical Analysis of Network Data

5.2. RETOHERFERECTOHBICOVLTDIESD
SEORETIE A 7 ANVZTRKREN=T L —REZEREFILDOR R b o RZEE -
METFRHI O W THERTo oo KETOEBHAF X BRXMNIIA D ¥ —2ROT. Z
DAY ¥ —ZWMBH-OICERESNTVWABEZEET AL ->THED, FIEEED
FHEMEIBNEVNZZ D, ST TNURAVYy—DFIELHD, SHICHHEZH T T
Wao ZNEDREL D BFAOERZZEIRT 5 —DDERTLHSHE VR D, MLk
& UTHEIR LN =27 U —RETIE, BERLIANC, SETZRIRIERBEEZER A H 0 |
BEOBELL LTVWAEDLEZ A NI AHBERRETTEAHIETLDHH.F 72,
FBREOMLTHAHRA N RZI, BEERFT2HE L TCERZERLTWS, 20
EON BEEREIEZHADE 2HERBPEET S L 0H0H ., KETORETH 5,
KRETIE SABER T 7 A F U ADNBNS =Rl > TWADIL, REBFRELT
HELHIETH 5. KETOFHB LI PREROHRFZHE IOV TA ) F 2T L06R
2 A2 L) REOFERETHE T3 HFEEMNOBAFREL LIS —%2@E LT,



BEBEEZZREOP EVOIEBMEFGOLLRPEINTVS &L, 2) REDETHE D%
DI BEEOBEMBANLREPLD 5 LD LREPRAESN TSI &, 3) % T
DEFABBIEREENRZ EZNEIEEL RV E, BETH D, LLAREREICAST
POEMEEZIT>TVELIIIRZ S, HRATOHERMCKHERZEM TOHFIRX &
FAMEIORE & BT 2 ERRBRICEEICR A 5.

(%] A TANLZTREN—T L —RKRTOEEA D v —OERBD - HDERIZLLT
DEDTH B, KEDBEIZPLRPEM T, R TE-TELLDEAF Y S TEBH LD
LZEIELH 5,

LOWER-DIVISION REQUIRED COURSES
Mathematics 1A Calculus

Mathematics 1B Calculus

Mathematics 53 Multivariable Calculus

Mathematics 54 Linear Algebra & Differential Equations
Mathematics 55 Discrete Mathematics

UPPER-DIVISION REQUIRED COURSES

BEXA Y v —DPWS 2 ThE %52 0w4RH
Mathematics 104 Introduction to Analysis
Mathematics 110 Linear Algebra

Mathematics 113 Introduction to Abstract Algebra
Mathematics 185 Introduction to Complex Analysis

TWO SEMI-ELECTIVES

HEA T Y —IZUTFOV A MDD EL2D0a—RFESHLRITNIEL S0,
Computing: Math 128A Numerical Analysis

Geometry: Math 130 Classical Geometries, Math 140 Metric Differential
Geometry, Math 141 Elementary Differential Topology, Math 142 Elementary
Algebraic Topology, or Math 143 Elementary Algebraic Geometry

Logic and Foundations: Math 125A Intro to Logic, Math 135 Intro to Theory
of Sets, Math 136 Incompleteness and Undecidability

TWO ELECTIVES
A D v —IZZDII AT, upper division P REROEELX, HE2T—A% &5
N2 5750 BERIIC2EM TN I—AEERL TV 5, BHELFEIIINSDT—



Az 1FH 2EEPHSRAY — N TE, 3FE 4AFETRIRFEROBMELEETEZ %,

53. RETOIZHECOHEICDOWNT
KETOTEHED LT HEZOLBERENEDEED 52 HE L THz. KEK
HOHEILTIE ATy —HBDOIVATLERSDTWVWADT, LEROA Y vy —E LTHE
KENABIENH 5. BEFEITEARICIE, linear algebra, calculus #EARE LTV 5,
T, LEBOLRPTH, TNTNDAT vy —IZE > TEWVWDEH S, BIZIE. 7T %
V=T REN—7 L — KT EE Civil & Environmental Engineering T ® Program
WETDESIZZ>TW5B,

Undergraduate Program in Civil Engineering

Course Fall Spring

Freshman Year

Chemistry 1A and 1AL-General Chemistry or Chemistry

4A-General Chemistry and Quantitative Analysis 4 )

Engineering 7-Introduction to Computer Programming for ~ 4

Scientists & Engineers

Mathematics 1A-Calculus 4 -

Mathematics 1B-Calculus - 4

Physics 7A-Physics for Scientists and Engineers - 4

CE 92-Introduction to Civil and Environmental Engineering 1 -

Reading and Composition Course from List A " 4 -

Reading and Composition Course from List B - 4

Basic Science Breadth Elective 3-4 -

Total 16-17 16
Basic Science Elective © - 4

CE C30/ME C85-Introduction to Solid Mechanics - 3

CE 60-Structure and Properties of Civil Engineering Materials 3 -

CE 93-Engineering Data Analysis - 3

Civil Engineering Sophomore Elective (3) (3)
Mathematics 53-Multivariable Calculus 4 -

Mathematics 54-Linear Algebra and Differential Equations - 4



Physics 7B-Physics for Scientists and Engineers 4 -

Total 12-14 14-17
CE 100-Elementary Fluid Mechanics 4 -
CE 130N-Mechanics of Structures - 3
Engineering Science Elective - 3-4
Elective Core © 6 6
Humanities/Social Science Courses 3-4 34
Total 13-14 15-17

Senior Year

CE 192-The Art and Science of Civil and Environmental

Engineering Practice ! )
Design Elective (3-4) (3-4)
Engineering Electives 6-9 6-9
Humanities/Social Science Courses 3-4 3-4
Free Electives - 3
Total 13-18 15-20

ZOMEA T a v ELTHBTAIENZ WV, RBIRONY 7 3 V=T KREN—Z
L—RRRRA Y RETOHFRDOFZELNOIEE S ZE L 12 (Mathematics) #
BbLFEINTWVS, 72& 2 REE. BT, BERITOL S LBETH S (h) 7=
V=7 KEIN—27 L —# Alan Weinstein 512 &%) SN o5 HZORIE IZEARNICIX
BERFRBEHE (MEMEE) PHEELTVWADOPEEDL D> TH 5. £/ H) 7 x)L
ZTKREN=T L —RTIELTD & 2 2 5##H (Math10:Methods of Mathematics,
Calculus, Statistics, and Combinatorics) 2% 0 . £ < OBIEFENTEEL T\ 5,



MATH 10 REACHES A
MILESTONE

1400
We are proud toreport that the g
enrollment in Math 10 (Methods of ——

Mathematics: Calculus, Statistics, —
and Combinatorics) has more than i
doubled year over year, toexceed 700 0
this Fall. Math 10 is ayear-long -—
sequence offering a fresh perspective b
on twenty-first century mathematics
to students whointend to major in
the life sciences. Unlike “Calculus
forBiology” classes atother institu-
tions, Math 10 does not merely add
examples from biology toan existing
course. Instead, itcombinesin a —
unique manner elements of calculus,

statistics and discrete mathematics, ==
to cover awide range of ideas from it

the mathematical sciences that are i
relevant for modern biology and med-
icine. The course has gonealong way P
since it was launched by Professor -
Lior Pachterin 2011-12 as a pilot with
50 students. [t is now required by

all biology majors, and with a total
enrollmentin excess of 700 in the lec-
tures taught this Fall by Profs. Craig
Evans and Richard Bamler, Math 10
nearly matches the scale of our calcu-
lus sequences Math 1 and 16.

- i 7.7:_'_ | 1 ul g 1A
F2011 S g
F2012 o01a ]

“10a
2014 £ogs

Math 104, 16A and 1A Fall semester enrollments, 2011-2015

! .
Proﬁ Craig Evans teaches Math 10A, (Photo: Keegan Houser)

(Math 10: (Methods of Mathematics, Calculus, Statistics, and Combinatorics)
IZDOWTDEE)

5.4, FUVABMIYKETEE
7)) A b REZETEEER (School of Engineering and Applied Science) TOH
HYUF 2T L BICHFEHEICDO W T, Associate Dean Peter Bogucki (€ —% — - &R
TAF—RIFHE) BLO, ) VA NV RPBIRAEREBIRICEREE > 72 /IMEA
EERII T VX DU RETEREEZBO. 72 IBM ERERATHFEDLBEESN
TW5, HROILERHEIIOWT, ZORKEES LIT, TEREZ O PP o7,

(1) FPUVABRVAZETORZHERE

XTI : Associate Dean Dr. Peter Bogucki, Princeton University



TV YRR VRETIE 2DD0FHAM2RET B, A ek, BARE (K
ZrEt) OFEENRET S Bachelor of Arts (BA) & TEHHROZEEICEZ 61
% Bachelor of Science in Engineering (BSE) T® %. &% . ZEE OB R
FoTWVd, INSDREMICHFERBENEDLSIZEENTVLAPIZDOVTEET %,

BA DA% BIe 9 #ERBITRD 5 N2 HFOHAIIE. " quantitative reasoning (7
ERHER) “E IR TV AN, FE REH 2 -y RIZORMEE—DEBTNIL
LV, BRABMZEZERT 2FEEIZEROMBETOH7259 2 OHERHE 2 EE
LT N 5720 A HAEPEROZEDHELEZ ED IREPRBEXITES
THHETHD. N\ HEREOZEICLHETOREZBEICIRELVWOERERL S
B TV YA YRETRELARITII T o T, A HARZOZETHE
AN EHFOBRIERETHAHEEZTBD ., SBRBIRINREMETH L. A1
BIEERDZAEE R E L7z Math Alive (Math 199) &EFRIZN 282D I — AW FER S
NTWBED, CNZBET BEERIREDZ 0,
http://www.math.princeton.edu/course/mat199/spring-2013-spring2014
http://people.maths.ox.ac.uk/griffit4/Math_Alive/index.shtml

BSE %% BiE 9 #4 T2 E, #FFE 1) MATI103: Calculus 1 (1 EH DM
E45). MAT 104: Calculus 2 (1 Z#OMES (§t)) ZBELLZTNE L 6L0, T
NHEOBBIIERTEEBL TWARA S 1S (Advanced Placement, International
Baccalaureate higher level, or British A-level exams) . 2) MAT201: ZZ O
& 4. 3) MAT 202: # & R #t < & 5 (http://www.math.princeton.edu/
undergraduate/courses/) o

THHBOEERTIREIPICZ OBERBOBEXRBOT T2, FIZIE M5 H
R, FERG, MEHPEETH D, /o DELHFEZTFREATHI T VS, &
ZIE TV IBITIESNEDY 1 =7 (FEI3FEE) LRNILORIE THZ 5,

[Ef] ITEHTREZOEMBEIREEMEPRZ 202 ? MO AR 7Y
IRTOLI BHFRERIESD D ? b L BHFEFEMARUNADP O LS LR EZH A TWL
HELS, ENTHREZERDNLE D ?

Calculus #RERE (linear algebra) 12OV TIIEFERIOHESHELE LTV S, &
NoOREIE. L%, BARE. HAaRZEOZENBEL TV, TETP 6L F4
BLEI-ANGHTELZ L CHZONTVEVEWVWSEEBFH S, ZOEEDS,
WA HERIZ1970ET A2 S MW - FH LER O, BEHZEIa > Ca -5 A
I 2 AR HERERIE OR - @ TEMOERPEI L TV D, S IIKEZHZ DHE
NEFES, TZOHEMRTHH 5. 72& 21E. Howard Stone #IR I T2 O AT
& LU TEFHIAE V. Stone # i O ZFE (https://www.princeton.edu/mae/people/
faculty/stone/) # A TH 56X XD 5B DI, HIFE R 2HFETIEIRL . ZLOIGH
ZHELTWVWS, 7YYV REOHE . FHl 28 ZBR T, £ TIEROHKERE




PHEET 5, THEMTHBREEBDONSMOKFAIIOVTY, BE L7228 P ER O Bd%
ICE->THEEN S, 7 L Z2ESBITOEETHA 2 DIRXBXLABOHIKRT
HB. THEEOEMICIE, COXIBENFRZHLEEEZI TS L, KR TEROHIE
B IOLDBEERIFA TV S, HEBOERDPAZ 205 & 5 LEmNGHFE LT
FCOFERHLOBEICIZRILIZEWP S TH 5,

(2) IEBICHIFIHEHE~NDER
TEEICBIFAHEHBICOWVWT, T VAN RES
FOKRETOIEZEHFZ b LI IMAER (FY A b
VRZLEHIR. T LEEE. IBM R ERH R CHTE)
WWERZTEWZ, U ZDEEDTH %,

(2.1) ZEBIOKRERTOHABLIOKRE TCOTLEHBEDOEWVICONT
B RELEIOHBICOWTEEZEOEBERZRNIWER S, ZORICKEZES
KORFERETOHBICOWVWTOEEL DOEEZMA T\,

(2.1.1) KEZEAZDENIBWTEFFEEZERT 2HEME

KE DT RED 2 EREL MBAELEFICHEPCRF D Advanced Level D#EFE % H
DTOERDEZVIEIRFOORETZHELLD, TO0MBZ2RET 2 BEL X
\7.” Advanced Placements (APs)” (ff&C 1) DHNI %2155, APs iBEDOHKERIL SAT
(Scholastic Aptitude Test, HATO ARt > ¥ —ilBRICHY) OB EICIA TRED
AFEEHEOER LD, CNH6EDAATICHA T, SR TOMIESE. /N~ (T v
=) HEER BINEH ORI VT« TEE RSN —F =2y TORNENS AR
BIROBEEZERI NS, (APs OFMIIREDOEESHIN/IZL),

MBS TOAP ODRBBIEHZ K-> TV A 2EIL, KZEICAZEERKD S5 Advanced
calculus DI — 2% BET B LN TE S, MESLMOBRBIZEDOI—RIZTONTH
FERETH 5. BATREENLEH)F 2T LT—RAHEIZEDPRDENTVEDT,
BELFETLEN LORNBEZERBERICHER T 2RIPEZITE LNV, ZOHF
B L T iF[HRORZEHERICHAG T 2, BEXRFERHAINL 125 FL &5
(http://hp.hisashikobayashi.com/wp-content/uploads/2014/05/4] Tokushuu-1-1.pdf)
ESREI N0,

DA DB F Noah Golowich Blg /N —/N— R k2 —~FEETH 2N ERELL.
MIT @ PRIME 7 u # < 4 (https://math.mit.edu/research/highschool/primes/
index.php) IZ&M L. EREERICIT > 72 [Ramsey FHEDIEH] OFER TS — XV RE




% Davidson B (575 V) 253N /z. £ FADKAD Prof. Burt Totaro (https://
en.wikipedia.org/wiki/Burt_Totaro) & “Study of Mathematically Precocious
Youth (SMPY)”IZZMML T 7Y VA MY RZBIZIBBTAX LILEST TH 5,
YEGS (young especially gifted student) B#EIC b & 2 E R T35 (http://yegs.org/
yegs-hall-of-fame-main-page/) &L LTEET > 7V v IV RZOEIRE 2> TWWb,

KETIIRF REE BERRLZEPHFLE LR >TEREOL D LENZEEDOT R
S TOUTTL, AVRT 4T3y BERLENZHH SN ((T5L2) HROHER
PHBFRFICEEN-EE 2 ZRAL, TOFTREL S OICERT 2 BREEZFACTEML
TWis\, YA TV A, T%, EMICHE CLTREZFROEFOERIIAROHANDEH
BRDA% 69, BEERFICBISEEHRFNICE>TOLEETH S,

(2.1.2) IEIRICBTHHEHE

FADRRERD SFET &\ SOERNICHERRZE TR HFEOHBIIEEICEP oL R
Do MAREZD [#THER] ONBIXRVPEIREZIREZ > CHR 2k N7z 0, KEOK
ZTOHRBRIHZO LNV ZEEST, Le2bZEICE > THESP S 2D F 0K
ICLRLTENPNTVAENZ L,

TUVVANYRETIR, EORBTH SREERBEENRE SN S, o0 74 REW
ENB/NT R FPEHARRELITON, RRRTHEENEOREBRONAZHEFEL T
WADPETEDPD D, BEROKRETIIEEZH T C EIR3IRE RV > T BEENEZ 21—
ADEBETHIHEL TV AZERID VO TR VWA, o BATSH LERISE
ZLUTL BZEO—IC. BHEZMABAI S ABHRZVZES VWS EVSFEEENT
BWi-2:hdb,

KEIOHBF L TA (Teaching Assistant) Zf#-> T, EESCHBOFEDER L TE
RS L. MHILZBERE22EIGRT 2o, ZERZECTHEA OB HEFE L., Hi%
R TARTEEELLE LT BFORELITESI FELH LD MBI LB TE
%0 COEI B EDOMPVWRIENHARDOKRETOMBETH A D . FADEE TIZHAR,
ABEOERFRA LIBREBBEPORELTH -2 EE—Eb o7z, RELEE
EREICCIE 0w &S,

KEO) Y —F - 2=N—= T 1 (BFESHEOMARICHIEET 5 K%) TlE
RZFHE T 28 ERERDS S > EHEETIEDH 2P, BBEABERHE O X F L O
LEET, AEPHRBICORMEN S, HEHECTERL-EIRIZEX 51 % “Teaching
Award” I IKEDORETIE—BRN LG ETH 5. UV ANV RETIR BEL2ENSH
BN/ Z =4 D"Best Teachers” PHRERMTRE SN S, oMt 2—T v —
V—MNOEROHEDOHF D SRIINIZHB L2 BMAOHEETS 7)) X b REORER
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DIFER,

@ R - U
© 1990 A Y —F ¥ FRZEAY GTERBIZ EHFEEZER) . 1993FH 2L S5HE.
- NSF Scholar. A% > 7 + — FRZFERBMZOBLHEEEY, 1995 F1EMR

EDBELEEE,

- 1998 FiZ Google % HFIFIL,



(4) RETOF+UTFPNZ
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B Other

KETOPhD BB % O E R IZ D W T ORE (http://www.ams.org/profession/
profession) 28&% 0. #HUC K2 & KRETOETEBEROERTIZ, THT IvIRY
Va YDA EEIXELXEILTHE D, 2014FETIE23% BEH 5. i HR
DEF - BEERIZDOF ¥ VTR ARADPHETH LD EHNRD ERLE>TVWBHI LN
D% TATIVIART Y a IR BHEUHNOTHELEEN TV, KETO
PhD BUS#R DT T I v 7RV Y 3 Y OFHEEGOHRIZLTOL S IZk> T b,
PhD BB EFERIZED S IDABEAD R Y Y 3 VAT DIEFFEFITD L0,

(5) REERHEHSHIHMENSDF+UT /N

KERBAMET 2014 F O F - HIERFE. OR et 727 F 27 ) —OfatB L UO*%
NED204FEDOTHINEZ 6N T VD, INODEBEOERICO W TIZERIICTER
ZERLTWHENVZ S, TOEREIT =TT IV AMNOBBILKOTHRITH %, HFEE
DIERERICOVWTIE, EMEEOWEL H 20, HE. LERNOHB, T I=7F
P—ER, I —=T AL P EVSTZBEADEMOTRIPILTONTWVS, &B., KE
BRMETOZ P TIE BEEZHRL LA, TNHNUOORELNTHIEREL TS
EWVWHZEBHESINTW B, (http://www.bls.gov/ooh/math/mathematicians.
htm#tab-2)
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KXEREA#ME (U.S. Department of Labor Bureau of Labor Statistics) < ¥
(EA7 1000 A)

¥ 7o BERF I NS Best Job ranking TIELIRD & S IT52E - BIERIZE, MEHED
BN BT v 7SN TW5D,

20154 117 Actuary 2{i Audiologist 3{Z Mathematician (Carrer Cast)
20144  1{z Mathematician 2z Tenured University Professor
3{z Statistician (Wall Street Journal)

—

[1%] Carrer Cast ICEABEICOVTOFHRBFIILTOLSIZHE>TWVWS

- Actuary (Interprets statistics to determine probabilities of accidents, sickness,
and death, and loss of property from theft and natural disasters)

- Mathematician (Applies mathematical theories and formulas to teach or
solve problems in a business, educational, or industrial climate.)

- Statistician (Tabulates, analyzes, and interprets the numeric results of
experiments and surveys.)

(6) SIAM UiR—BICEKBHEEDFvUF7
SIAM LR — MZIE, BFEERLHERZEE 2 5RA T 25 BUTBIRREE P EEO I ZE T
ENTVD. BN TRZWVA, TNEHTTHS
[HHE] https://www.siam.org/careers/thinking/organizations.php




- BUMIZ X A HF%EFR :Air Force Office of Scientific Research, Lawrence Berkeley
National Laboratory, Los Alamos National Laboratory, Oak Ridge National
Laboratory, Pacific Northwest National Laboratory, Sendia National
Laboratories

- ok E BT B B :Institute for Defense Analysis Center for Communications
Research,

National Center for Computing Sciences, National Institute of Standards and
Technology,

National Seculrity Agency, National Surface Warfare Center, Dehlgren
Division, US. Department of Energy

- EBEEFHERS : Defence Science and Technology Organization, DSTO (Australia) ,
Fench Alternative Energies and Atomic Energy Commission, National
Research Council Canada

- H#F{EZE  Mitre Corporation, RAND Corporation, Aerospace Corporation.

- THW7eH%ES : AT&T Laboratories-Research, Exxon Resesarch and Engineering,
NEC Laboratories America, Inc. Schulumberger-Doll Research, IBM Research

- a2 —%EE¥E- V7 YT 7 EZ Adobe, Google, Kuberre Systems, The
MathWorks, Inc, Mentor Graphics, Microsoft, Mosek, MSC Software
Cooporation, Palo Alto Research Center, Thomson West, Yahoo Research

- I3 )LF —pEZE Lockheed-Martin Energy Research Corporation, Schatz Energy
Research Center

- IV bu=r R, ar¥a—4%#E#EEZE Alcatel-Lucent, Hewlett-Packard,
Honeywell, IBM Corporation, Motorola Mobility and Motorola Solutions,
Phillips Research, SGI

- OVYIIT 1 713 :Daniel HWagner Associates, McKinsey and Company

- fiiZEFEZE : Boeing, Ford, General Motors, Lockheed Martin, United Technologies

- <eRhBEE B3 - Citibank, Moody’s Corporation, Morgan Stanley, Prudential

- #E{EZE : FedEx Corporation, United Parcel Service

- X751 7 :Clear Channel Communications, CenturyLink, Verizon

- k& - BEE 2 : DuPont, GlaxoSmithKline, Merk & Co., Inc, Pfizer

- EE#EMZE - Baxter Healthcare, Boston Scientific, Medtronic

- AiHEEEEZE | Exxon Research and Engineering, Petroleo Brasileiro S/A Petrobras,
Schell, Chevron

- [HEE B Procter & Gamble and Mars
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HEEAAFEZE IR/ DD BEEE 344 ([E1E 3R 34%)
JISHEEFEE 1584205 5RIEE 404 (EIER25%)
METZEEE 1678205 bEEE 644 (&2 38%)
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- REGGEY  ICHREE. SR, 5tERE. 774 U X BHRIYE
(7.1.3) #EtOH#ERE
- BB WY SV A M MBEBR. REtTFUA N TIF 2T —
T—=FT7FIVAM aVHNLE YN BERER. T A F Y LTI X b
(7.1.4) PhD ZADETHRDER (2003F % 5 2014F X TORE)
mEZJ/-HFE 2204, SRR 164, it 83KIIO>VTOHTH
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TEEE (CEOONA AT VLIT UM T—Y I AT 4 A M, V7 b T7HE
EHETFIVRAMN TI7Fa2aT7LTFIAMNNATHETF AN Yo7 I
TN YT IA—T Yy — V=T NTFIVANEEBE. YA ATA45—1TH,

(8.2) M EMZEE DEEDTE
e EMIRRET EEFNT. EMBR. B2 774 F 2 ANAF AT 14 HIVIED,

ARA N RFEPhDIE T EER (1999-2010)  (A%%)
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KEDOEFRDORFZZIRLIEE D S50% FZENTE L. ZDFE D 50% ZE P RZEFEA
BELOIZ ZIZHATOREREIFECEETCHS EEZX D, 272, RETIE, MEtZE
BRI ERE L FERELTB D FEEADHENRIZ2ED, ThTH BEDO=—
@< BERIEIEEIC L V. HROHZEROELRD 2 VIFELTOETEHEIIDOL
T, BEDP S FEGETOMBZ LTV AR, BEERICLAT V7 — NRAED S
LB, MBEELHDIF, BLREOERTHASH. KELWVWAEL, THTIvY
RT3 v OBEBIZHELVRITICH B, FIC, WDOAMBHRETOT HTI v IRY
TarvEBLILENLEVEHETH D, —H T, MMOFLEENERSHIT WS ES
APEEREXREDEVTIEZVWA, ZNIFELIILZ WA, PhD BUE#., o HAD
BEPRZTON5,

6.3. HEDFvUPNRELTDFZIFa7U—

(1) ZI9Fa7V—0OBE
(1.1) 77Fa7V—%B(77F 27V —{TBHHESE | 50 65
TOF a7V —IIRERIREE R ERPRTRNICE D & BEENFEFEZEHL T &®
BER FERICHP DD SHBOBEEOHEREFEORELEEIIBDLHILxFL L
EHBE LT,
(1.2) 727F a7V —DEREHDTEH
EmfrlE, BERK, F& VXTI —I AT
(1.3) HRTZ7F 27— DA F 21—
(HI5E  RIMEHEARTY 7 F 27 ) —2BHFE 2015£ 128 10H)
[ER11] BESHATEETAHHLL T /F2T7Y—D—D20F v YT ThdE
B0 BRTOT7 7 F 27 —O#RIZEIN FIOKREEHRTED »,
T4 —=NVAP) = Y —FLTOBEDY 3T I 0F 0 ITI20MICT 73N
BHEIDIKETOT 7F 27 ) —DFHilIEE V., RETOT7 7 F 27 —=2BI3HE
K # T » 5 SOA (Society of Actuaries) & CAS (The Casualty Actuarial
Society) W ELFIBFATH 205, CNEVEHET H2ERXBRIIHAD I0EEED 5,
HATH. 77F a7V —2BHIIEXEBIMLTBD (EXE#9264 (20004)
75 1,5144 (20154)) . ALITOTEH 22, 77 F a7 ) — LD BB HS
SN OODHBEE L 5o
EEOT7 7 F 27 ) —#lE (IFoA (Institute and Faculty of Actuaries)) (&%=
70 6 NS IHEEEFRFEE (fl . A —AMT VU 7) 2ETHREHIEZ V., SOA, FloA
WIhd, ENETEET A ENTELDIC. REICIEKRED 5 WIEEEDSLO



EEEE. »5VILKE - - ZEDNOEERICHETA2ELRBEL > TS, FIC,
7 V7 Tl FEPERICHEOTE TS,

[Ef12] BEHETET 7 F 27 ) —Hhiia @ = HrfR s EARETITbhi:
DLTWVAY, BEFRERE LTHEAT 7F 27 ) —E&FKREDH 5 W0 IS 7 HEE ICH
[HIAHIEITEDESI I ED,

KE-HEE-I—av)8TE RRBICTZ7F 27U == (HHVIIHEIERZ E
DHOTI7F 27V —A—RA)DEIREDNHBHEHAbDHD. HARTIEZ, 17
JF a7V —HBEITOMMPDLa0, AT VAVEEL T 7F 27 Y —IIK
DONIBEEZBFEICZ>TVWADOT . KDEMEISERSIN TS, 77 F 27—

KNP OARICKREANEMEZIRET 22 L BIToTWVEH, AMED 5 Z L DERICTIE
JEZENTIEWVR W,

[ERI3] HAKESLHAREARSE. BERLORRIIITON TS0,

HAZER LG EEREZBECREZT>TW5, HARGIZSIE, HEERT
H5HDTCEBFVHETZ WDIZ, [AARZRRZIT> T\ 5,

[Ef4] ﬁ@mﬁéﬁﬁﬁw IOWT, REEDOHKE & OEEEIZEZ 5N 5D,

Y27 EHOBBEICOWTIIFEMENEL 225D T, ARMITIETZD KD LHEED
HHEINVWERSD, zzmvzﬁ%ﬁti LT\,

[Ef5] BZEOF+ )7 ELTRBERNEITCVWAIERZEDLI BRI D, HE
DZEEICHFIT A ERREDLS> T &Eh

TIOFaT)—REOZEFIFEIEEDSAIRICA D ZEEESZEHEE LTV
o FVERTHHAHDPPHIUL > TELOPB WLWHLYARBNRNICTZ7F 27 —
REBE2EZZTVWAEANDAHEDICRI S, REEELRICONT, o EZATRD
AT RBEERICASTETCWLLRTINETER>TWSE, —AT. 77FaT7—¢&
WHOLDPHETEDI D BBENP LV ZEPHONETELIREEL DD, T2
T HZ - BRESSVLDL, 77 FaT7 )L VWIBEZM->TLEIDENDH S
EEZTWS, BENPERSNAIBEO—DE LT 77 F 27 —DFEH28EE
DOHFZ - EROKZOHBEBICEHE I NS LIlh 72 LMV TWS,

[Ef6] BLEHREEETEOF YU TELT. 77FaT7U—IEEI M

JRAVEHD XD HEFESEVWAEIMEZ TETNADIC. KDEMEOFEN
MHIEENTL B EES, RiESHIE. BERNICLREEO L2 TITHO>AETH S
DT A 22— arP—BFRETH I, CNZHEBLTWSZETHNII,

THREETHELEUINSEES,

[ER7] BEHBEORBREFTICHEB LS EDF v+ TIX o i HEDF ¥
J7ELTIEED Do

TIF 2T —DoRBEAEHD Ny Ao EENIEEZ L B ZIE RIER
BEBEGHEOREKER. ZHEGEEOAERERK,. Prudential-HD #E D



BENXEREN VDS, BEPS, BEL Y T 2D3RESEP—FTE VN L
Boe 201D vFx—IA Y MRAPREE D, Y FF+r U TELT,
EBEALIVHILY Y NatENH L, TI7F 2T ) —EVSEMREIL, BfE0 L
CAHZLDBENDDHEVZ D, WEDOT I F 27 —IZHIE288 ERED R,
FTOREIZHT7F 27 —IZHER L TIZ LW,

[EfI8] Y RXZEHTIX CERA (Chartered Enterprise Risk Actuary) DA e =
NTVBEPREERELTRFHILVEETH S D, CNOHERDZERIIIE D »,
o COTHTREDZVIIMERBE TED LS BH AN TE 205,

CERA OREEIZHATIZT M 24EREICIAF V., FH24FEEOH (ZBEE684).
ERL25FEE 104 (ZEREKSAR) VP26 FE 144 (ZBELKS2H) WERE L 75 -
THBODFELBMLTWD, ZEBEIIHEVEREEBEHRAICKES I PN TS, L
PU.EWTZF 27— CERABKRZI -7 & LTHAT LY A7 EHEERM
KEHESN DI T a0, BREERICLIEEL TLa,

HEELTR BABHELTTEIAIN-T L2 ENTERVETICTOVTIIHEEZH
TENEZET AL THEEH > TV 5, HEEE. COMBZFICRE,PSOD
MEENDH 1 ZBRENL T2,

(1.4) BRO7Z7F 27U —2BH
FE 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015
E2E 1,219 | 1,240 | 1,262 | 1,300 | 1,335 | 1,373 | 1,435 | 1,514
HENE 831 936 969 994 934 | 1,155 | 1,278 | 1,287
MEE&E | 1,976 | 2,061 | 2,180 | 2,261 | 2,247 | 2,273 | 2,166 | 2,192
&Et 4,026 | 4,237 | 4,411 | 4,555 | 4,516 | 4,801 | 4,879 | 4,993
(1.5) RKEO7Z7F 27V —2BH

FE 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
Fellows 12,366 | 12,766 | 13,344 | 13,774 | 14,468 | 15,071 | 15,729
Associates | 8,098 | 8,578 | 8501 | 8904 | 9,069 | 9,342 | 9,849
Total 20,464 | 21,294 | 21,845 | 22,678 | 23,537 | 24,413 | 2,5578
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[1E] RKEFZVWEHO—DIZ, KEICIZEGHRBESE R 1,0004H 555, HAIZ 43
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(2) ZIFa7U—hSTENY TDAMH]
TOFa7)—REERTOEELZE*E->T05d, RESRKETIETVF 27
J=MoEENY SERDAMPBZN, FIOT7F 27 ) —HBETBOWTOERICH T
TEL AL S IFHZEBEK (BREGHE - &F) MHF B (FLVT Y v ILVE
MRt E) BEXRER (FLF v LR =Ty V7 FT - Vv N UHE) 5,
ZHBEBHEINT VS,

(3) FrUTZNADERADIFT

BOETO., 3% - BEERZHEMR ST 2 5 OB E L. FH 8 KO KERATHE
TFHRE (BLHE) OBTEII OV TR, BEL HENER SN TS E WS OPBIR
Thd, —FH T KEREZPELFHE (BLHE) OZENTAT IV IRI T a v OR
ANEB/BZIENBB TR VIO, BEFEEBETROERKICOVWT, KELRED
HHODBIRTH D, D7D, EEFRBETEESROERZZHICEZ SN
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ZZTRT77FaT7)—%—20fl& LTHIT7N, BE - BEERZHROHETO
Z—REDPREDZNEEZOND, SBREY T T YD —XZED, T=F¥H AT
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ZBELIEAMDPEEITKOONTWS ZEIZHLGDNTHA D, TDHICH, ZDOK
D AN OB T 5 EITEBEOFRETH 2 MEXHEOH DL SITEED
TADBEBOLTDARETH %o TDDOICIE, AI 22— a VENIRIER—I A b
BENHBNETH D, COXIBRANEAFLEZ NL—=20TFT5Z EHMEFTINET
B> TIVF a7V —XTEHEEBNEHEZHBDO TV XD IC BEIHEANESFIL
O, BEfEHEEZ L S TTE—IL LTV ZEBEETH S,

7. BZEABEHOZFRE

KETIE BAEAMOBERICOWT, ¥ - FEEMZOERIC L 2R S EO(EE & »
IILGD B BPEEKE LD AMEROUBZESICL THEEZT- 720D TH S,

EEARICBVWT, FORNIE A BE S A LEHE LT HHBEEDOLAX
LVOBZRNIVETH S LI B TCOREEZRTCLHS NP TH S, To. BRED
SOFEP ST BH LI, BOBEICBWT, RELFETIOZEDOBEFBEEIT I VWER
2o XRDFENOHTOHFOEERITFREL TVWIEBEAZ L. INERFEAEE.
HBHVFHENOBEHOBREIZBWTH, BEENZ2RFESE TWIBEP+TH S, T
ZIiE, RETOHFHBE P ERBEDL EEZ OGNS,

BAEIZ BERETRIHAEN Y PLRLVOETH D, COFEVWLNLZ S SICHE
SETWL ZED BEEARSITRN R EVWHBRTHLEE LRI EEEZ S, ZOH
FMBEOEBNH > T2 L WEFERPFEPEAH SN, ENDPATFERICKR A
B ESHBHEHIERM DT ARG B ENTESHEDICRE I LI BEIRLTL
BBOTH 5. FTLWEZEORIED -DITIE LA FE S BIRF O R AME K
FTEPTONZ TN 5700,

—H T 2l BB T 2 HEOEELCEMLICTA 570, HRICB T SRR O
EEREISE T EIIROONT WS, FiZ, ITEMICLA2HEFEHELEZ LB
FRTZH2EFONZ LTI, B - BEERZEDP e OMHRAR I 2 2 EE2KE #HS
CERIMBRTHD, 201D, [HEIDPOSETO [FEA] EITHIOAMERZR
SUTBE L TV RETIE R WVWES S Do SEREITORFEAMER. 7Y A b R%E
T TOHE 2P OROOLNTVAEEF Y ) TR AELHE Lz, NS OFE
POOREI.FLLY A TO HEAMIBERLERRILBOEZRELENS I ETH D,

KEZEDDICH-D. CORBEEZBLTEONIZ NS, SBREFTHILENH S
EERDONBFEEIIOVTRNS,

(1) BEEEANDHZEOHBICOVT
HEITBWT, BFEOBEERIIHEDLPRDDLEZATH D, /2. TN HDOH-EIC
EoTHFREIVEELRFE A2 BT EIEBEVG WV, ZO7-DI2. KEAZLETIO



FHEIT LT AL AADP OHFOEER LTI TOLKRENH D, HFOEHS %
FO, B2 Z T TCREANEFT DI BHFOFMNCEDAMBRBETHS L. Th
EZHEICENPT I ERBIRT A2ZEDBNETH D, T LRIEGZEIIH LTS,
HEONDBDPDEELTVASI LR, @RET VT — P oATE TN H, TDI L
DO LREENHZRZEDEIDICHBEL TV P EVS LB EELHRNEBIETDH 5,
WITAIZLTH BFEZB LT FRLEAMOBERAS TE LI EPRETIE L WVD,
ERBBOH 2B LIBE» 5B IAEE2SEICLTHD L. REOKEITERE
TOHEEITED . EVWIREN D 5. o T EEICKRFEOBFEERA DY % HEiG
3O 2V, E72 BEFEOBEBERICOVLTIL, [BFERRENLZEIFONL—=
YTl EVW S ENENZEESETON TS, BREEICIE. REOHEEICEA
THLZDOBRDOF ¥ VTN (REHEPLERBEREIN)RONDEVWSIEENIHZ (T
JF a7 —EDEMAEFILEONTVERN), #RICBVWTHESCHENTWSE
EHlzHE OOV ERDNS, BENRENZTEATZERT S E VD DIL, HED
WEERIETEHAP, TNEEBHIT BFEEZERT EOEEECLEN = BRI
NG e HFEEEAL D EOBMEN L HAETORRE TN TBENH 2D T LWV,
FEBADIEDBSERHE L, SBREBEIIZ>TL %o ZD-0I2 HIZIE, 2nk>
BEETUT T LN AL TELHMNAEE D > AMOBEROLETH S EES,
COZEEBEFATHERFEREELE LT NOMEIZRET 5,
[IRE1] ERENDBERBNBZHENS
ERER KD RERICERT 2DEFH 5. fl2I1X REANODBEEASIMNTES LD
2RI FEMRE. 7 AV HTIT - T A Ross Program $ PROMYS & & 5 7z 4
YA —LVOEHEDORFN TH S, T2, BRPTEOHEERFEHE DT I 2
Z=2a OBEREES>TVWZEBRETH D, 77— FOHT, SCREFR
BREPREPFEICRI2BERELTC[RENCHAH I LE2BEE 2 2L BHEOHEFE
IZH S B OMBET B AETIEZ WD,
[1Bx2] SRBE[ITOHZELASFOHE. HELASBHIOHEHNTEIERBE
DERK
B - BOERZOHEMZBE L -BELREETEOEROERAEICLD BHEBIC
Xt U BEEDBE TP BFEO/EANDOEmE L 0 EANICHHAT 2BEZTHOEEOR
HTHB. £7o. BRENOEHZICHENOBNDOBZOEELNETH 5,

(2) AEPBTOBFREY 5 LR
EETI, KL BT BREHEITOVT, BRHBERDE LTHL BT —5
EET VI EBERERD . HATO [HEER BOERER T ORI RIS
FIOKE D & D FFHEAT LB B2 BEOICH R S B HANDR,
BROBEEOF vy TEEDHTRODR ., 1 BIHARE I+ TH5 5,



KETIE, ZHHEONEFIZIHARZEFMEIE L 20, BEORBRES (1 2v507571E
EThAHN, TNEBEICAER D), HEOHCEZRAIT S IHE. BRETOREL
DX vy TEEODTREFH D, o DHBESCHE 2 EORBICH AT 2 284
DRZ B, SHICIR BFEZFEICE BHEHZI-ABREZEZ, FDBEI T IV
BEMBELIREICLTNA I LR, HROBEDIMIOHALBEZ NS LS Y
AT LLEEASINT VS, HEAOHERCZ +DEE LD AT BEVWEEAMOER
AP > T2 HEHE Y AT LD PEEIN S,
EHEHEIIOVTIE RO XD B HROBE ZRET 5.
[1B3] ZETOMEHREI0TS LD
BAEOBRD & A THERBEOFIIATATH NS, ZRITBZ 5N TV
WEEBE U T L (&2 T— B fiEt. BEEEE. R b, BUERTSE) 1D
W, BE2aErEEn s, FHANETF L2 fIZISHKX I & D REDSEE L
HW BEVWOTFHETHT L H O KREMEELZED -6 ED 2. HE - RO
HEEIRFOMEIZD 5. £z, RKETOWZOBEALE OB, EETFF A M
LHBEOHRETBIRE LV, HERNLED., FLHRNZIZEKBIZICHNS
EIIHBERRZEMIE>THRAY Yy MIREVWERZ 5,
(1832 4] BB DFHh
TAVADORETIT>TVARZX N T —F 77T = RO KSR T, ZHWHEED
BEEXRETAHIEICED . HBICLERT 2 LB %2(E5,

(3) BELFBETEDF+UFZNR
RETOREHGEOF v ) TN AIEEZHBETH 5, ZHPBLHFEOETED
F v U TSR HAR, B LERE (BLRE) B TEOF v U 7N R HETH
%o BELZAMPELNTHLIRIZOVT, HERANEER L T OMBEICH 125105
ENH D, MHEMOHENDEBRD =D, BRELAMDOF v ) 7I)SAZEAL TV
KCEVREEFETH S, BLHABETHEOEKII. HRIZZEAENTHTITT
HOBEIEDLOTDRV. —H KEBTETHT IV IRY Y 3 VN DERIEL
BINL20148E1C1323% 5o £/ HFEII 2 =T 4 ZHAREKETHE L THS &,
] BRI EE RO AP EEEAOK BB AN, KED. AMS &8 30,000 A.
SIAM £E 13,000 A. ASA £E 13,000 AMlzxt LT BARZESSE 5,000 A, BARG
FHIE% AR E 1,600 A, BARKEIZRRBE 1450 A& BT 2 &, HARK D —Hia<
ZVWIEPSRTH BZEOHBEFH RO TIIEREIES . FEEFMDELBED
BEIZZNEERES L ZVEPE TR, KOBEL T ORRZNZBENDH 5.
SHOMOMAE LT ORELZELEDORTBARD LD RIFOEE .Q(EEADEL)
L=y T QFEAOBRIZMIC L A HFEREEEDOEETOEREF OB
N, BEAOERRERSE, ZEANOF v ) 7N AOBEREREZTI>ETH S,
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