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— WX DTEERE RS LTS (OECD 2007) .
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FH 2D BT, IR B EA TH D02 fmHE L TV D,

14



B2m hRER L B ORI DS

AARICENTY, ~BTTROMICK T2 0EE <, BIE, 28O MICEE
THERE, MAEBNRESNLTWS, L0bi, THhL]IZRESD LI
iz <, MEBEELE VI Ty v F 7L —XOEMHIZONT, F - HEKE
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bb, EBEAMITTOLFRPMREELIZI o THEIMSINTE T,

WA BWT, RARY, BEHLOHEME CTH S Bruer (1997) 1, Mk
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ERLEGBMLEZZ, R 2L HAFTZOROLXE LIRS ESH LT,
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BRMERFODICMATEL20E2MHI>RETHLH, | LWL TWD, 7,
[Educational Neuroscience (FHMEFLF) | L5 7= 7 5 B 0 0F 72 SE I8
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FEnd kot o7 (OECD 2007) .

B BFHBICET 2 MRE I, I OB TG EEE e E s
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3-7 2009 4EFE B B4 (3)

# 38L&V, EXERITA9.0%THY, MI oD RENEZFTE TR, *
7o, 36 DHMEFHEDOLNRNIGEE ORI HIEOFPAZAT O BBEOEZELY
b 7.3%E . Tbh, KW FEOBPIIIT X 28, FFCEbE i B %
MARTETCVWRWERENND ZEREMIND, MENEZRD L, KbZ W
HLON EHKEBEOHMAGDLE] ©15.T%THVH, KICZVHON Takkl
\BEOMAEDLE] ©123%TH D, mWHE (HEXH) HaRERbiTnidk
LBRWZ NG, MEIX THREFH ODMAEDLETHLILEND DN, @A

ERAETIE, MaEemE , MEEiak oflerdmn, 2ol L Xy,
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MEORENP OO S 2 H 600 COIFFEAICHER L, £z BRI HEE

THEWVWIRENRFH NI ELICHERIDHD EWVWZ D,

#* 3-8 3-7 OMBEIC BT B RE R
(it LMoo R ZOMAEDLE (HA : cm))

i 2% fifg 25 =

[E&] ¥l HHoOMAEGDLE (HHE>5, #>T) [[EZ& =] 49.0%
5L TOMAEDLYE 4.5%

L Ao HrsbE (LU 9.1%

T EBBEOMAE DY 12.3%

B LB OMAL DY 15.7%

E gLt 0.4%

Pl 8.9%

3.3. MTEB)FHHIER O E
3.3.1. RAERRDOOINICEIS ERBEORE
HEFONEG P OMIEEFHNERICKS T 2ERBELRET H70IC, Eid
T, 2EP N - FERUHEOREB O AL LB LT, THLFHHE) HEk,
X EIEENENICOVWTORBEOEEEMGHREL O LT, KIT
MEOMAEZEE 2, MFREEELDOL L, RO4ENPET NS (HTH 1978,
FiHL 1980, #fH 2001, Z#L 2007) .
(1) O LNTZTFNEICH > TIT O M2 EREICE S, HAE#BEST LY
ALZMH> EH7, FIEP—ETIER, ¥WErEo MEICRERH 5,
(2) XoP R THMET, —HAURExEZMIMBEICHKSR, XFXEEDT,
EHOBZBz 2R WLMEICHERD D,

B) R&zFI L& LT, HNENDEKNREIEZRD 2 MEICER, £OR
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LB HE L LTHEOMEZ S A 2MEICHREN D S,

(4) RO BARE R EEL, MITHRICI 2N OERIEL > THRIRTE
LEIEICEER, FRBOMRELZEEZ CHAZRSTEL, Thbax b L
WA BRI TR EN B 2 L CCMIR T 5 EICHREDR H 5,

oo THEFHR) i, TXE) EuloRMRELzHME 2L, am
ELT, MBRLTFIHEORGEORKEMRE 2LICL-T, ZX2KRKDDLIENT
ETH, ZEAETOTrEAORIAL, I TOMBMEZEMT LI LEBF+
BTHDLENFETOND, LENR->T, HBEFLOHEK D PGB O LB
REERET L2720, KORZEEATLRBEE2RETLILEND D,

(D) ML FHE ) Ml RO RFREMECEZZ RO IE LT TIERL, &
RHELHEREL, XFROBXEHVWTEZLIED,

(2) TJE ) fHlk - k&, mAlE, KBRS 2RO IERLD, RATEERR O HETH
REERLZVET, MEOHEZN O TWBENICIHEOEEZE 2 3 E 5,

3.3.2. HEHENOHEBSEILKITIMIEEF R ER

FHHEMNOH 8EICKBITOMIEHFMERICENTIEL, ERONFELE £ 2
o T EFHE) e TP cES 2 EZBRBELZRET 2 (T, [
FRiE, THEME) Rd) . £, EFRRES LU, 2EEN1LAT
FERETOGEHEBRE L EMEELE , BZWM»rbhE252005%T
OFEFHEGHmEMELE e MERGH] O 202K EL, TALHLOEMHIC
BWT, FHEMELXNERBEZIT S, K 3-81%, K 1-1 TR LUHFTEER & X
NS, FHENOLEIHEEITOERMELTL L O TH D, FHAEMELX
BRBONKELZDOREEELDDLLEUTOLIICRD, 0B, FEDFERT

T, RFPEAZREEERR, NEEEZTEERIMEST TWVWD
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B
(#E&M)

MERpg | E1EkE

PBENBIT
e
- EEEOER

B3 FE

KREE

& 7l ==& 15 m
E5E(FH) F6E (XM
FERBNE SRR

=r

EY MR RFEIGE
F7E(GHHE) F8E(HH)
BRiEHRBENWE

HF 4 >t

~
—_—
-

-

3-8 HBOEMNOLH SEIIBIT D ERMPE & EREE ORE

(DFFHEME (Bs=m - 73) « THEWVWHE] 23HEMEL L TRET S, |
BWHEE, FERBROZMICEY 2K T2 MO LIMETH D, R
BOXOSIC—EDFIHEZZETT20TIERLS, MHAMELS 2, BHHOHTF
MOHEU BT ERHETOLERND D, £, MEMDPODOEAATERS

nNTWnaz2ELy, XPFROBEEEZGZODHLOTHD EWVZ D, BAkMIZ,
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BHETIE, RPAECREORBEVWREZ, NPELEZIMED REWE 2 & ET
Do FRETETIE, K7L, MEELELREORBEWEZRET D,

(2) KM@ (Fe6® -5 8%) : I[MEOHK #2MEMEL L THRET D,
oMk & 1x, ARALFRCFERESLCVYARANE LIRS 2METH L, @
OB ORBE R EOARNITL > TEXZRDODLIMETIT R, FHEOMHE
BLEBERBEEZEZRNL, EFECCHRENICHRTIVLERD S, AR
I, e6®ETIE, KPEICTry 2 AW EBERE, NEEICY 7Y
—NRNANVERET D, B TETIE, K¥FAE, NEELL, 20770855

WIZ TR &2 BE T D

[3 % k]

Ml — (2009) T2E¥EHT A NTHREDSZh ] BARBEFR Y, No.638
(2009/11) , BIIREE, L @ 5-7

ok (2007)  TRAAR RO oM - §FM - LA FAAIT S O IREOHR ST B
R#EE R, No.611 (2007/8) , HIEKE, Hal : 58-61

E N E BORMF e AT BE MR gEE v % — (2005) [k 15 4EEE/N - g
WRHBREEMR AL RLOBE ] (http://www.nier.go.jp
/kaihatsu/katei_h15/H15/03001000000007001.pdf) (2009 4F 11 H 12
H BLAE)

BHAAL (2008) THE - HFHENEOBBE - 28 - FEHRHAAE
ZIENT 2D B FIE, Vol.75, No.2: 169-179

BEAL, MAM- (2007) [5%ICKONDIEE - HF0 577 2250
T —%OME - FEHAEZLEICLT— ) HPEHAETFREFTM RS EE
A CEE 1 9-12

By [ — 88 (1978) [T EFHICBIT2E®R LBERICHOWT] BHFHE L2
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ZeAtE, Vol.19/ No.1-2 : 22-37

Mullis, I.V.S., Martin, M.O., and Foy, P. (2008) “TIMSS 2007 International
Mathematics Report” TIMSS & PIRLS International Study Center,
Boston College, Massachusetts
(http://timss.bc.edu/timss2007/PDF/TIMSS2007_InternationalMathem
aticsReport.pdf) (2009 4 11 H 12 H B 1E)

OECD (2007) “PISA 2006 Science Competencies for Tomorrow’s World
Volume 1 - Analysis” OECD, Paris

kG (2009) TR oEERSTNLRESE~] BIRABFTH Y, No.638

(2009/11) , WA E, HAL: 8-10

BHTE (2001) THFHBEFOBRICONWT) KFHE¥#, Vol.42, No.l-

2:17-25

MG M (1980) THZHEHFFFH L) ExHoEw, HK

[#]
1) ESLHBERMER 2EYT) - FER A
2007 4 JE AR A R, BRI R (2009 4F 11 A 12 HBIME)
http://www.nier.go.jp/tyousa/mondai.htm
http://www.nier.go.jp/tyousakekka/tyousakekka.htm
2008 4 JL 3 A R, BRI AR (2009 4F 11 A 12 H BLfE)
http://www.nier.go.jp/08tyousa/08mondai.htm
http://www.nier.go.jp/08chousakekka/index.htm
2009 LR AR, SAERAR (2009 4F 11 A 12 H BL{E)
http://www.nier.go.jp/09chousa/09mondai.htm

http://www.nier.go.jp/09chousakekka/index.htm
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2) M 3-20xEHYT) - FH

=

DLAHA I K D fE oy BT TEEBfR ) Th 2,
3) M 3-5 DAEYS - FEW

FERNMAEICL2HEBOSEIT THEHE , TH
=R Th b,
4) X 3-6 DEET - FERNFAEIZ X D HEIK

H O RIE THEFHR) , T
2R TH D,

5) XU 7T 5L B4, MEOWR, Fiix o= bW0nWoH, EFEOKRE
GloT, =AE 5, EFE 1M, FA7MUNLE 1O 7T@EIZH TR
BAEA R XD HPEORALVTH D,
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F4E FREMBEBIFHLEE O KK

C:3 )

JEIZ R 7o TS BhFH I OB R S, MBI L HE RO FENE~DE
AR RERBHDO 1oL oland, HFEBORMEICLY, HEHFETORH
ATREMEIT AR D,

T, AETIE, MIEEEHHIERE IS O W THE WO R A vl RE M O 8l h
BHKAEAT), TNEHEZ T, KRBV THWDERNGHIEIC K D8

FHHEEE ORI HOWTE LT S,

4.1. ERBRMFEBFHEE O LK

1990 £ LAKE, fMRI (functional Magnetic Resonance Imaging) , T 77 4F
SrIEC KA GEHRIEEE (LT, KEHHZEE LT kL, HEROIFREHMK
IEEN G HEE NI ER O ICE & L7z (Ogawa et al. 1990, Chance et al.
1993) . HREHICFHRINR AR & WO FEBIC KD, BB IREICH O <P
MOBARCEBEMNRLE LEMRATHEHAIND LIICRY, HEHRIZBNT
LR HMMEENEG E-T-, 2L, 9 LEEE, %9, EREREHRE L TH
EINTZbDOTHY, LVDIT, BENRICBTLAMPOLLT I LWV HA
Mo RIS E, ERMEMN SRR DML RO,

#A4-11F, BHEMRTCOMLEHATREME, HE~DOICHREEOB SND, HE
ThdreE2bND 10HHEZ2, TELRIFFRFEMBIEEF LS L LT,
fMRI, PET (Positron Emission Tomography) , MEG (Magneto Encephalo
Graphy) , Yit#l#i#&, EEG (Electroencephalo- gram) o 5 fiJH O b %
ToltbDTHL, FHADO RN RFEZETLROL IR Z (BH 2008,

A BB 2007) .
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- AN, #EEFE N - fMRI, PET, MEG %, B AIC{EHEAL, #EEFICHTH
HALOBEM N5 —J7, JEHHZEES EEG 138 e THBRENSHTH
MTHEATE HMHEELEMCTCOLLITO, BMASCHRE N LKA S TH 5,

- dEE A E M - fMRI, PET, MEG 1%, 2@ A K288 5 L dWEECTH
L0, JEHZEEE, EEG IERELHAELREICBEHTETH D,

IR W OEE L IFFEBRICHINA TR ALLEE T 228, PET 1XFHH
AICEA ORGSRV ETH DL, £, PET X, KREIOFHE TIZ, FFF
"o 1FEFOHMZHITLLEND D,

- FEREME - fMRI, PET, MEG (&, AEARICMHECIRETCORFHTH 528, N
st 2@, EEG (3% L8 (EMES, ERRHRL) TOFMMBATRET
D, EVbiF, NEHHEEIL, ZLO0EBERESFTHIGAETH D,

- K ~DOHFEK . fMRI, PET, MEG (& v b iF, MEG) (%, FHIEICHA
HE~OERNVLEL D50 H 50, SitHEEE, EEG X, BHAEKL
TWLbDTEHMAARETH D,

< FEME  EMRIEEHHIE A K& w2y, PET, MEG, tatill#@E, EEG IXIF L
Ao EFHIIE 23 720,

- fitEH A= : fMRI, PET, MEG 054, G-I, Rl IC g BRF DI 08 A=
THLZELEIWETH DA, KHEHIEE, EEG 13, #BRE LSO FH 23 F =
L, & L EET 22 LB AIRETH D,

- Z2fE Sy fRAE - IMRI O ZZ e m <, KV IERHOF M TR TH D,
RIS E L, BB HBIE W O TH 5,

- R 7 fRAE - MEG ORIy fREE SR O T vy, KEHHIZEEE, EEG X, KR
BT 5 EER 2GR A R TH 5,

INH XY, HEMHEICEW T, LEHNEE L EEGAFH LT WD &

DoTIND
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z 41 BENRICEB T HIEH OS5 L7 NG B G 3 2 & o kg

fMRI PET MEG Ot F I 2 EEG
it ) = = = © ©
Uit ) = = = © ©
4 E A W) A A A © ©
FE IR B © O © © ©
FE 48 SR A A A O O
wxosone| O © = © ©
ey o o o © ©
22 ] 53 fi% RE mm mm cm cm cm
ey [H] 47 % HE sec min msec msec msec

IR L, RS e A RE GE I 52 BR TI1X, fMRI, PET, MEG %, &80 &l
IWFERETH D Z &M Eee, FHOMENRKEENTND Z & EDFA
2h, FEMEOFHVWEEBL L TERAETCHVWLRLTWS, 612, ERIZEWD
TEHAERAEREL, & 21E, PETET7AVY A ~—LH, MEG 2 TAD

OWi e LT, ERMICHL N TWS (FEE 2008, Drzezga 2009, Vikram
and Iyer 2008, #5F 2009, Paulini et al. 2007, H-f1 2008) .

T, 2O LEEICHEEL T, MRLIX, JEHES I 23 88 & 7z B ik
B OEEORBNHEL, N RBASEN BB TOFHMPAREREE LD D Z L
M5, fMRI ~OIE AR A ST b (Harada et al. 2005, ARl 2002,
Yer 2002a, I 2002b, KEEf 2003) . PET 22T, EBEEDD 720

BT D3 E OB RN D 51T o (Yamaya et al. 2008) ., Z b i, &
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HEF O BE O/, FMETORERY, ERTOMEZMRRT 5720
DRAFETHLN, BREMETOMEMAEEDOEEVIZORDBDIEDOTH D LW

2%,

4.2. XFHERE - EEG - fMRI OB

BEFOB AN, KEHEELE EEG O HTREENm W & ZBER L
=, ITNLOEEFRABELELORHARZRY, IRBIMARRLLEEXD
Nb, I 7T, ATFTIE, SeatilldE & EEG & & b I2, ¥4 oG E & AT
LB NWT, ZIHWLRTWD fMRI 201 %2, 3 >0 E O JEHE) m 2 B8
L, ZORKFHBIZOLWTELT D,

4-11%, B - I - B - 2B EOBICHED L HFERXOT —F N —
A Td % Science Direct *' & >, 2000 4E2> 5 2009 £ £ TO 10 FFM 2B 1T
%, JeEtHldEE, EEG, fMRI®t F OMKICBE T 2 6 X O HER 2 i ~ 7o il R
Th 5 (2009 4 11 H 26 HILTE) M SRaRE & LT, baHIIEEE (2 S\ TIE“NIRS,
brain, human” %, EEG 2 2>WTlX “EEG, brain, human” %, fMRI{Z>W
TIX “fMRI, brain, human” Z H 72, SERHIIER & O FRFEFEICH 5 NIRS &0,
TRy e D4 T 5D Near Infra-Red Spectroscopy 75 L T\ 5, fitdib
D3 Em SCE (OR) &, B 25 19 (4F) 2 & L, M o FE# 23 “NIRS, brain, human”,
fi# 25 “EEG, brain, human” , A#t72% “fMRI, brain, human” O i 2R R &
RLTWD, 2k, Mt B YV X 1000 K Z & Th 5728, EEG, fMRI (Tt~
T NIRS O XN Vv, NIRS D&, ftihz 0056 200K & L7z 7

7 & AHITER LT,
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--NIRS -= EEG - fMRI
6000
A ~NIRS
N 200
5000
150
4000 R
¥ S 2
= 3000 A 100
........ - =
F2 4 ’,,_-;’A ----- - X
fad _——,—.TE“‘ E
& 2000 _:&_, ST A M 50 e
nooooem e
1000 Ao A 0 : : : !
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
— FOME IR AE IR AE S E R
2000 | 2001 | 2002 | 2003 | 2004 & 2005 2006 | 2007 2008 | 2009
oL || R R
—e—NIRS 48 38 69 52 87 87 99 99 143 | 200

-® EEG | 1342 | 1477 1590 | 1813 | 2062 | 2368 2664 | 2670 | 3224 | 3898
~&-fMRI 844 955 1204 | 1595 | 1922 | 2214 2832 | 2986 | 3591 | 5680

1 4-1 NIRS, EEG, fMRI ®#%H TH O HR
(2009 /1% 11 H 26 H £ T)

X 4-1 X v, 2000 4725 2009 4D 10 M O i X ¥E, NIRS (2~ T,
EEG, fMRI 2 Kigic %\, 10 EM O Xz i+ %5 &, EEG I3 NIRS
D) 25 1% (EEG: 230108 A&, NIRS: 922 &), fMRI (% NIRS D #J 26 % (fMRI :
23823 A, NIRS: 922 K) THh 5, EEG O LN L WEK X, NIRS LV
B EERORFFHNFTOL, TTIRERICBTL2ZHTHWLEATWEZZ &
NHEZbIDH, —J, fMRI & NIRS [I#t2am UCREHIIC I 234 FE o7 & 0 2
05, fMRI O XN Z WER E L TIE, 7 CIC MRIAEZ < OREEICHEAS
nTwiZ &, fIMRI DT — 24541, BIROGIEIZHOWT —E DN 72 S
N, AENPELNTWVWDIHTNRRENWI ENBZILLND,

Flo, I0FMTOLEMILZRL ENTAOEFBIZOVWTHEHEMARLON D,
2000 £ & 2009 E D Ltk H L+ 5 &, WMOBEHEREZWE DG, fMRI
(6.71%) , NIRS (4.1f%) , EEG (2.9f%) &7 v, fMRI O¥MNNEE TH
%, 2000 4EH 5 2005 4 Ti%, EEG 28 fMRI L W i LA L\ b 0D, 2006
ELIEIZHER L, fMRI D SR 72> T DH 2 & B Y fMRI O & 722 45 K28

e A AL D,
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L, BEEOHB AL RS L, JFHIEEE L EEG (3 2007 420 5 O I
2R, I0FEM TR LBEETH S, IMRIICHOW TS, 2008 x5 2009 4F (M T
TOMMPRERIZR S TNWLZ 20t 5E, © NOMBEEZ ISR & L%
2, EE, AMIicERL TR, 2od T, gEHHEES EEG 2OV T K
FHEEO 1 2L LTHERLTWLZERNTFRIND, Kb, LEE vwo o
WRED Z e &3, FECHM R E O LV BRRMBIES, L B®EISEWITS
FFIZB T 2RO 2 BHETEHE NG E--TETWNL I EERKIL TWD
EEZXDbND,

4 4-2 1%, ¥ 4-1 THWZHREFHEIZ “child(ren)” Z M % 7= “NIRS, brain,
human, child(ren)”, “EEG, brain, human, child(ren)”, “fMRI, brain, human,
child(ren)” ®FEZ AW THREZITV, ZOHENPK 4-1 O XTI E D 2 HA %
ALZbDOTHD (20094 11 A 26 AHHE) .

4-2 X0, WTFho%EE S child(ren) 23 F £ 5 @ X H O EI G 1 10 [ T
BEIME T IZ & Y, 2000 4 & 2009 & k4 5 &, NIRS X 9%, EEG % 8%,
fMRI 1% 13% D H N & 72 o T\ 5, HINME 1%, fMRI 28/ b K & W\ 238, fMRI I,
WTNDOFEIZB W TS children) P& EN D5 L OF G 3 DDEEE O Th
b 70 10 B O U ISR L C childen) & ENHEAEE2H BT 5 &,
NIRS 7% 41%, EEG 2% 36%, fMRI 2% 31% & 720, NIRS 8 b £\ 2 &35
AR

IN60Z & XY, MEBHFMICEATIMEICENT, FE~DF K
ZTCETWDHN, L0blF, FHlZEE L LIt ED, Lo rFEbioxt
TOEMAREERE W E WL D, FEEE, BT, KFHEEEZHVCTRLED
BTG B A2 AT o 72 WP SE & 23 B 2 T & Tuw 5 (Bortfeld et al. 2007, Otsuka
et al. 2007, Taga et al. 2007, Watanabe et al. 2008) ., = Z T, K%L Tix

INFAE G E LERRAZERT 2720, MIEEFHHIZEE L LT E %~
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HWnwasz 435,

——NIRS child(ren) -u- EEG child(ren) --&-fMRI child(ren)
70%

60% /\
e / \\/\

0,
40% J—r— z _____ e . e
______ -
g0y | mP T e
° s . IR
LAttt N
20% A =

10%

0,
0% 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
| E | FE | FE | E | E | | FE | |
——NIRS child(ren) | 29% | 37% | 32% | 29% | 33% | 61% | 47% | 41% | 45% | 38%
-m- EEG child(ren) | 31% | 33% | 33% | 33% | 35% | 37% | 38% | 38% | 37% | 39%
««&+fMRI child(ren)| 18% | 23% | 25% | 28% | 29% | 33% | 35% | 35% | 35% | 31%

4-2 NIRS, EEG, fMRI ®&# X (K 4-1) @ 5 5 child(ren) 23 & £ 2 5
BoOEEOHER (2009 41X 11 H 26 H £ T)

4.3. ERHAZHIEIC X DHEFTHEE

JEERHASE L, BRSO E R ~OFBMEEZFHL T, ~E/n U REE
bEzHIHTELRETHDL, 2F0, TRANEZEHENORIL, ZRNMN
W52 LIk oT, COREBELLZONDOELZ S LIZ, ~EnE Y

REZ{LZHEHLTWS, LT TIE, Rt EOREZ BT 5,

4.3.1. HEFHBPEBCHEAINDERN K

JERFHEEE TR S D RS IR, —RAYIC 750 nm 7> 5 1200nm O i PH
DERNIEN R TH LH, WE, THRIEL 1T 750 nm 7> 5 2500nm DL = #5
T, ARFEICEVWYTIERBLZ 750 nm 75 1200nm KL E LT D, =
L, ZTOHMHOERONXDEERZBEBBE LT WO THDL, T2b0L, NEl

HEEE L, BRAAERLZBRT LI LI TEORERE L ZF T 27
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W, BAEREFBBCEARTNERL RN, ARICBOWTAREZRINT Z2HE D
KRR NESLS BROERITNERLR2RVDITTH L, AREFHNIZEBWT, FITHE
EWINT HAMEIL, ~E/r Ll KRKTHDLH, TORD, KEETIX, ~ES
BEEKRDRGT TOHRBID /NS WHEBONZMHETH L TEY, £ ERt
Jt (750 nm 2* 5 1200nm) (2% 48+ 5, BAERYIZIE, 400 nm 7*5H 800nm A
KOFERINNT DIV A~F 7 1 B DNRILA K E <,1200 nm 7> 5 10000nm
WANEZ BB ORI, KOBRIAKRENTZD, BKLZ 750 nm
725 1200nm 723 B 2R fiPH & 72 5,

ARFRICB O I FHEEE LT, K43ICR Lz BERERD
OMM-3000 (% 5 & - % 6 &) &, EixA b =7 ZH o NIRO-200 (% 7 & -
%8 E) MM IT HA, AiE® OMM-3000 /X 780nm, 805nm, 830nm @ 3
WE®2 %, #%# ® NIRO-200 i% 775nm, 810nm, 850nm @ 3§ £ *° % £
LCWb, W& &EH 750 nm 205 1200nm OHFHFHOKE 78> TWDH Z &Ny
MmbH, REICL->THERITRRZY, XFLZ0HEICHD LITFVENARN
3, EEHHIEEE IS FEANIZ 750 nm D 1200nm T O TR S VDS R

TW 5,

X 4-3  AHFZE CTHEH 5 ot F ) E
(/£ : OMM-3000 (EHEHRIEAT) , 4 : NIRO-200 (IEfMAA =27 &) )
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4.3.2. ~ESn b UREELOEE

JERHEE I, ERAEA AN Z BB TS5k T, PORERELE
Do EW D WK (Absorbance @ Abs) ZLOFHELZ & L1, ~ETrE Y
I B2 (k% Modified Lambert Beer ® i ANC Al > THRME L TW2 (JLH 2001),

EF, WOLELIE, AMEZBRT LI LI T, WEHORHE, RE,
BIZEW, HD—EONRNTA—=FZ o THRINENLEEWEZHMELLLZS D
T, BEHAEE T, BN o -7 %o — T 2R HEAICESE TS
iRy, Te—THORNEELFHTE 5, X 4-412, OMM-3000 (F
fAERT) & NIRO-200 (Jsfak h=27 R) oFuv—T7% LTz, BHITH-
TIE, ERHNERET 2em 226 3em £ TEIETLH LD, BHF e —7 L3200

7u— 7K Bem BME L END,

X 4-4 NFHEEORKN Yo —T7 %N T n—7
(/£ : OMM-3000 (&E®AERT) , 4 : NIRO-200 (a7 h =27 ) )

WIZ, ~EZn b riRgEEbERET 2EICH VS5 Modified Lambert
Beer @ {£H] & 1%, Lambert Beer D{ERIZHLE L7 b DO TH S, HLERT O
Lambert Beer ®{ERIIE, BEOE (10 ) &Mt (1) & OMEE %2 %I
TeAEZ W (Abs) & T2 L &, RN EREROWEIZ AR T 5 &, Wk E (Abs)
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DRI E (C) L E (d) OEICHAILTHMT LI EHTHY, U
ToXlcksNnDd,

Abs=—log (I/I0 ) = ¢ Cd
Z N & BEIE & ¥ 7 Modified Lambert Beer ®EHIZ, ~F 7 0 v Ot & T
E, M EZMET OO HETHY, ARMEMKEZBER TS 2ITXD
x I AT EFEEZHZE L T\W5H, Lambert Beer ®ERIICE T 2 Mtk (1)
Ft o MEEZ L (AT ) 12, Wt (Abs) IWOtEZE{ (AA) 12, HEE
(d) ITFEHAEBE (<d>) I, BE (C) FBEZ{ (AC) Zibh, Zh
CBELZE (AS) Z#x T, ko ksickfbans,
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