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(2020411 H18 H&fF, 2021 41 H 28 HZH)

[FUsIC

BELZIHDDON [AEREE] 2T 5HAMZIZBOT, [BEE LRV EZ DM X,
KIELED EACHERDE TN 2 E2HE, DRt {dESE2ERE > TS (F
B 2014 5 K% 2016 5 @ik 2016). ANFHFFEMIC [MERE] 232528 T, ALl
FHEMET L ATV EALSE, HOIZSSODLVWHTZ Bl 2 hhBELN S B2
2014 5 K& 2007). F7z [ZEH#EE%] (X Erikson (1950) ORI T 2 FEHEEM OERETH
5 [BUEME] 2B T8I0, FEREEBHTFE O AMBREEEL, LT
WL T DREN &L - DICEEREE TH S (K 2007). FFEMICH 5 K¥EAEN [
B #3528, BERTATUT 4T 4 —OELERTIZTTE AL, HEDL®
FEEEFED, WO OE SHEND S5 (HEA 2018). iz, HAER [BE]IIEFIZEO
MEzE<HETHY, BMTEERZEL TR0 DI L THABEHINE,, KRBT
HEBREDRNT 1 7 REAZEFENSMHAADH 5 (B 2016; =R 2016) Z&n b,
EHED [ERER] 28U CABMPRESR U, @2 RKEX 3/ 8= =& ofRE#E
LTWKODHERLS ZEREALT TREERL, BEAHEERELLDIZETOAL
Lo THEHERHETH 5.

ARIHADEH - REEORFICHET2EEBEFEEHS ML, BEICHET 538
ERET 50D AENTLA TR, BRCET LRIV PETE2BEHE
DAyt MNERWICKE TSN [BERE 7077 L] “Love Notes 3.0 (Pearson
2018) ZIEH O ATEEMEIZ DWW THEET 5.

1 BROEBEOERE - HIEORK
1 ZE - HBIETENEHSHTIIRSELZREAR

FE TR - A RMBEZEAr (2015) OFBEIZ L B L, 1960 FEENS [HEVHE
15| 23RO T 285505 A LEET, 2015EDRET8T.7% N [MERE] LT 5.
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LD L., BEREBE2EOEELBIR, v bREEBL CEIBHAFTICASL [BREWV]
ETLT5—ABWATHS (12550 2016). 512, 200075 30D M EHE & (5
REE, RO EBERZ ENEMT S G A X2 MREAILITDh, REFEKT
E[AREN IOV TOFEEBIMEL, WAL CREHTEEEIED 50, TOHERIC
DVTOIEMEEL TVET—AbWMESN TS (1255 2016;42013). D%, #
Flzbix, »POToO [BRAV] LFERZEALLN, BELioHEn, BEOTFIELEE
MOFEBIZELZ Y —ERE [A] L7200, [THOXEBIZE- 720 L TE, BELHE
BHFIZAND Z EDRRERRIIZ B PN TL 5.

2 FEEULEEVLWEBEDRLESOEN

Fl RN 7o E AL SRR - ANDRIEFZEAT (2015) OFAE TIX, FEIBHEEICBE T &M
IZRLC, 18-34FAKED BI69.8%, 2591 % NZEHFITV AN EREL THY
2010EDFERTH 5 BM61.4%, LME495% LIS 5 &, ZOHEIX5EM THLE
K1ENEML TWa, KEBHTFEZ BT, POREEEATHRVREFOH & 2010
HEIZIE, BU2T2%, WHE226% 72 >172h, 20154121 BEMIE30.2%, MHEIF25.9%
ERD, TOEESISEMTHMBERIZHS. SHI2 [~EEBETEO2b 020 &&
ABRIEEDBEMET 12.0%, &M 8.0% &7, 2010EDHM9.4%, M6.8% It
NNZEE 5 ERIC [ EEE B 720 ] BEEMEMEMER A A SN S,

3 BEICEBRBRZEOEE

EIRIE 20134, K24 (& 16328 BF 5928, 19384, MAIANIH2E) (2172
T [BAERLWEEDBRWHH] IZDOVWTORABTIZB N T [EE) BAN WS 2EIEE
ROK 3EITE (BT 38, LcF4%), [BANKL W] 2EILEOK 585 (BT54E], &«
TFAE), TRLWERB > TORN] ZAEN2# (Bidhod) tREL TV 5.

F 7z, g (2018) 1%, 3028 D AFAE (14HE: BT 1044, LT 1964, HEE2H)
ENGUICRFZEOBEOEERN E BEDBERBORREII OV THEL TS, ZOH
BT [HEBAN VS| (38.4%), [BHERZNZONABEIIWZEEH 5] (37.1%), [
EEOTMERITIRV] (28.5%) EME SN TS, WIFNOMENS b [BELAN NS
EHZFELTVS2HDRREOK3ETHO, KTHORKFEDD DIFBWAN VRN, £ [B
B BENB0E, [BABRDTORV] ENZNEFN2ERIRELEL THL, BF
IR 7 REFLE DR INFERH D IZs 5 7z,

2 BAZEBRULNWERDOBVEEOEANREEHEHXER

1 BAEHUNEBDORNEEDY 1 TRIRAMIER

AT Rz & 912, ERIZ2013EIfTo I RBEEEWRIZLEFAE BV TR [
BAETHS] EEELLDDE2HDBLOBENAETHLHEHELTHEODI TR
22— (ODa#FEE @QBFEZ L @ORFEAEE @5 &30 GOFHAL) Al shk.

F7z, A (2016) 13 1093% (BME341%, LMT7528) OBLOKREE (HAV 3K,
FAAL24) BB &E T HREBMBICE VT, BADNWRWERIZF L7478 (HHE203%
ZMEA49TE) 1T U CARE L BRVWEBIZ OV TO—EMZE LR, 3 20ER (DHE 2 H
DBEDTH S ANMBEROMFEEE QBE/REANOEFEHR OHEEFOZILS) N
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ikt (2016), ROER (2013) OFFEHR&S IS O T S [BAZRKL S 20 -
WAERWHEH] ZENFNEMLZ SHTFAEEN T, BLIIRT IO [BAERL
MEBOKRZEE] 230024 7 (DESHLMELXEVE QBEALIETE OONF
FHT 4 TR U 2, N (2015) AEMEL 72 FRL 26 FE D 20 - 30D
EHHREWMRE Ul [0 - FRERICE T 2 ZREFAE] B0 T, BEICEEAZ0E
HELT, 204501 0b0N, [RENEE, BOBKIZHE AN, {15
PMEIZ R AN VR EASERLE LTEZ D] HANRE SN, LE2ODOMIET
RENT [BAERUASBVHEE| DI BO—DEEHML Tz, (E-1)

x-1. (B8 - BAELEXQVEH] 3020517

= (2013) Hif (2016) WP (2015)
. Hoa®Ek - WEk| - wFERm - NI BGRAER G | - 2N V]
=it gL RA D) - HEAEROZITS | - B ORIz
- BU{H ] <RI TES
0. @EFIET R - UET R
M. ZWErA7 478 |- BERL WE/ BN T

2 BEICHEBHAXZEDY A TRRELBENDREIIER

1 XA T 1 :EmE% - BERX ROREN E RO 5N EHEN LR
M - &I (2016) 1%, HOWBERMIZBAZEZ S L LELTH [HARFENTTE
5] EWEL TV EERE ANV LE] EFREBEEOEBRIENR LN, BADTFENL
KTCHHWBNTTA T T 4T 4 — &L, TELLETREXLEDB VLI LN [
ANERL W EBDRN] SO L THEERRRTICH L TRFAEZIBATO 5.

LML, Jay (2016) [ 3KET20ROFEHFEFLIZLIEAY LY THEBEL THE-S
2774y MOFEFNZEDNT, 20/RTh [BAEL] BAD—EDOFRTEDHED AL
EEATHERLVEETH LI EEEHL T 5. 2 ORI TR 42072 Rk -
KIg] 2iiE, [EE]l 2650, FNEEHTELAHELOSVRBEE L VELEA
BLETHENZTDEDNEERELLDDIZTEERRNTNS, £, B - K5 -
HEE - TETRER, LDHOFRERSIISL CTHOOEERICHE L ZFKHAH 0, 2018
EEDVDHERANIEN [20ROBBOEFEEIZOVT] HELBIZAN M E 5 EE %
HoTWBIEEREBLTWS., TOZEF, HARIZBOLTHER (2014) 75, [E#HH
WCAANEET &) M, FERMIC [T - 5] 230 Liana bz, F=2FE050
BENTOEEMEEFERHL T 5.

Aoz & v, HROEE - REELBIC [BERNIEAEMFEET L] OFEEE
ELRONE S, BEFEOFEOMEEINRB ST,

TR 1 - MBITHMI R REEICH LT, 20 TOEMOIROEE 2D 9 BN
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BELOEEME] TO0WTHE AT 2HENRDOEN S (E-2).

2 RATN:BEBIETVROFFEE RD 5N EHEN LR
W RN R (2015) OEIC BT HRICESE Y TS &, BETIX
3.3%, XMEF52% T, GTFXMEDOTN [BEOEELZL ST 2] HANASN 5 &M
SNTREY, FESMELEOEEN S A5 EIRFIDRON, [BEOLESRER] HHE-
KEROEEEY T LMEEL > TVBEBDONVEEELRRL TI S0, £, FiR-
Fazk (2014) AP 187K 5 30D BR 616 ZEMRIZITo iRz B L T, BEERE
DRAREERBEEBEL T, HEMESEI LT Y2 X—TA T T4 74— &2 X VLT
LMD Y, ZHEFBEEZEBINTLHE, RUHCEEEEZRK NS E2HANH S &
WEL, WEOHDPBEORENS AT 4 7B EZ T 5HANRESNTHS, £
D—7FT, RES (2010) X, BHELEIO SXEHFLINZOE S, LEHFIZH
HT LMD A SN, HEBEMEX 0 RN BTN T 2 2B b0 50, 8
BOAREMEDNEO LR L TS ORBHFERERS T 2HAICH L EMEL TS, F
7o, W - ]E (2008) &, ZHEOHFNBEIV LR -y VY R—-bEELN5
fHrhd v, BEEFRMHBELLE, YHBEHODMFEOLEREL TV 5.

DEDZENS, BRLIZE> THLUWEZIED 2R WFHRKIZERLSD, BEOLENH
T RROBZIHEERIFT ZENRBEN TN S,

B2 R E SO LG U BEORSRE] 2 KRROBERBZHEFREEL
DOMETEL [BERANIT] ORFE AF N EERLZHENRDEND (£-2).

3 RATM: BEAINT 4 7RIS & BE WL ER
WIS R (2014) 13 [BMEE 9 2AFEHEARN] & DHH TR L 2 0IEE A
LTWBZEEERHLTWA. RS (2015) AAEAEATT N QBN 1EE) 1T L T -
HABERRTIE, BREBIHSHOENEMEL OLEERD TV, 205 B 3EHD
FREMEOaAI a2y —va i\l iNH 0, ToHABE LT EEN V] [BTh
LW mEEZETF TV &, BMEa3Ia=r—varv a2l bl il bbEE
Ao MFERANTELEZIZHANS Y 7O —F Lgln| HANDH 5 @GSN
T,

Dbz &ns, Bl bIlBZITHEBNAFITEHSICHEN L, BEflnalaz
=y arEELEDDAFNER/REEDE TCOARNERERL TOE I ENRBENT.
FHKS : REENHNCHBEER OO OHEREOE D, HTEICADOF ALK
B EFICEBTA-00AD  BEEERBOLFEED LIl a2 —Ya v AFINEE
SUEMENDH B (F£-2).

K-2. BAERDRVEE - RZLEDRFBERD SN DZIER

547 R = KH5NBDZEE
[ BURHMERHmE/ £ Z b U | - FENFEEEIC M XKL 200 TEMAIZE
7L HOESER - NEORETHE - BR - | AKL, BEHEREMEZ2HS
VI ID)=Eik: "I EHE
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I 5l&3 o - BUE - RROEMI) 285 | ZIRK 2 - BERANFHE
DIEEEE 725

m ABERHT 4 7R CEE/aIa b —vary | HEKRS HERESOTH
AFNDREN[BE| 2|E-a3a=F—YarA
EET T3 *LEE

3 RELOHBHLOZRECKEFITRAOHEN - MENEREKENXER

1T BRICHSICE T IEEOLE - HOBRMEEKRDENZIHEMIBR
FIRE AL : PG (2018) 1%, BIREIZH 5 KFD1-4AFEEDEEI02 AL, BEDOHE
REEBEZHLNIITH2R00OFELEML TV 5. TOFE, N8 DRFEEN [
BLTHZENHLT USRI UOh 0] EE X, BWELBBIINTH L EEEL
TWie. &, BRIy 7 ARMTULBMELEFTEZEATHRNDDEIH6E T, BE
CHERERELEELBRVEEZALBDIZE, SERBRADRVWHEAN RS N, 58
(2015) 1, BIROBEENENBEFBEEE O L 28T 5 D1, MBIYEDE X450 [1ER]
BREEBRN, TNEOBRMELBET SO TIIRVAEIERL TS, £k, BHHLBN
IO BEONEOEEBHE LT, 1 2—%y bOWKIZXD, DAENIEAFETHIE
GIHICET 3G E EDBREATTLIENTESL L2y ] 1203 2 st
MEDODNIFERTIEROPEBRRNTVS. DF Y, FHLBIXHD OERACRE [E5D A
EXRE LR TH, MEIEPHEI R VERLEDY AV EEBTELAL X —F v b
@E%ELTN— v»@ﬁﬁ?%m&ﬁéﬁﬁb,Eﬁ&%&ﬁ&%%f%ét@,%

ﬁﬁ@a%t%#,@%ﬁ%%%%og L TeoZ & yﬁ@ma%ﬁéowﬁm
ELT, V=yyI 3ty NI =Y =V AR EEFHT L EToREER <T-dEn
TENEZONDL. BEEREMWIEL 2d & I IR LT oR)L  BEEE
V=¥ M= H—UEAREIEHMTEE0D [URVIRIL /| 2 EDHEIZ
HHTEEMEL, TOL) REHEERBTLLOOHCHHEE LT, HHNRERERD
EITN U THEERLEBEEE S TVAEIENEALNS (4BF 2015 5 J51 2015).

ukw L&, BROEH - REEFMEBEE - E 3 VIEIRS £ O G2 [ 3
B1DIIN=F v )V B T 5 - HTEIERE L, B0 EE AN
ATEL—71T, [URVIRI ] BREBRIZHZD T 74N —IMBEINDRED,
ERMEESFEOBROPIZSSEIN TV A I EARK SN,

R4 =X AT 4T, Tr—F NI T IUT 41— (VR) IIHB B @ERNE -
HDEY T, HEHEEERXZHAENRD SN S (£-3).

2 BEREUSPSEEIAS 2T —EROENZIBEMNZIER

i HROEHE T — >y ry NI =IO -2 ETaIa=71+—%&ED, *
DAI2=T 4 —DAUN—RLTHZOERZEEXFLEVIZERLDL, T
AT A -—HOMBREEHRFL TOWI I ET5EEHEL TS, 2L T, #HELD
IXRMEZEE RO IZEE, BRAOBET5“aAI2a=274—"HIZBWT, /MIEs3Nn5



IR Je i

W, FRETEBELSEREAMER T 2E0RY, BH a2 2T 4 — "HTORME
T2 BT B B B (4FEE 2015).

KA (2014) 1, 20D FL%, 5-THOFE (BTHSH : LTHTH) KOS (B
PERESH : T 8) I LT, JIN=TFT 4 A Ay ya Kk, A v Ra—12&%
TRAEE LR L2, TOME, BROEFE, MEATERY FOERREAT 4 7 &i#
Licala=r—yaryed 3B, MEz2GO 020 &) IC@dmElsE TICEERUEL,
ZTOBEREAMERFT 2 2 L IR Ee @O HAAH L. 2L TTOMmE, BACHERER
DOEEIZBERL S ALNIN, FIZ [BADPRKLULL THTERY] EECTVLEHEDITIZ
< ALNITZEREL TS,

D%V, BOAHE - K¥EIMmF L OBFREZBEICERTL2HE0, KXROHSH
BORDLEZTT-EFLVWEZHTNTETLAVREIZENIN TS Z EARBINT.
F|KS : [ROLDLUTAKDAD DL &Bm LEWIZZOEMERMES, £xHREs
BELH ) FEL [ABBERRERE] 22520 TE2HEMROHNS (£3).

3 MBIEEICESONEBLRBERERDSNIBBENZIESE
M HAM S TR, BLoBEBRICBNTL, 548 [F— MUZBEN LIS XN E]
[EET20EBHENS] RE &0 BHIRHROEE N E <R > T 5 (48 2015).

FZRIH S (2006) 12 & > Tfrbile, KEEDBLHEOBSERATICHET 2RES I
BOTH, [T rORKOBEEHTORIF O] &0 bONZHEIRE HD S —T T,
B TN BEEILS |, ZHEE (HFES LS ] LREL T HEANALGNL. &5
12, HARREMEIZE, BETodamiine, BaMEEIfbN s NEEZEnbh
TV5N, ERILETPEOP TLEOHSERI RS EA TOARVEE L THED T
SNTHY, BEBMENFE - FVICEPL TR XM ICERIUZIE B iz Dby (FE
2015 3 HHEF 2009 ; £ 2012).

DPEozens, BROEEZ, RBANELLTORI2600b56T, BLMIIBEL
BENHT P HVERICE 5 bh, BEOHIBE T 5, L FTERVLRIIZE
VWIAEN TS Z EA RSN,

FH®EE : VA IZEDOS T [HA HED X mttEH, MAMEESHERDTY
500, FRMZZDN= b F—LEDIIBEREEZENTOLELVDONEAZEDT
ELNEES BETHELBLEROFESHAE] kdboh b (£-3).

4 BANOBELEBERDSNIBBENZIER
MRS 24REE (2015) 1, HADEZHIZOWT, 90EREBLIANS, REELIEOES S
0% [—IMRER] EFFLESEHRE LTI EFsn T h, BETEREEETO
BRESIRE DBEREE FRRIZZDOESE L EBENHL Mot R TS, 2L
T, REOEEZELBNWEEZETLIEEEBEL COARBEIKRELTLLOTERL, K
EEOTVWENS TREABAVWHERRTVS., 20 [HTEE] oBbo—>2E LTI, B
RO2000DTFELDHDOBENE 72D [KEBBEE] OBFRMELZENTVS Z LA
Fensd (B 2015). 9 —D0BHEL T, PRPLERSE TRIFMEL AN &
20, BUIYLEIKRET AN ER, HAOBEEEL, [FKE 2EHEEHT S X512
BoTETVWDAIENEASLNS (G 20155 (IH 2014). #& OBRIED B 10355
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LTW3EE, SlEoBEECRBLTIE T, FIIBEEROSICASHTFETHE L E
HEHL T, SEEIEE UL KBHTECEN 2 BH2 ELBOED HEHIRET 5 (4#
2015).

BTroBE@REIzO N T, BERD S FEHIZEO THEEOLOFIZAET B OHHERL
EIFEN DG [RIEOEE SHEN, —AOMIAZLI AMIZZA S & 5EHH] dh 5 &0
DTS (BdE 2008). 2o LOFEAEERL] (ZREL A & FEIIZZE LED 2RI H N
LE—RE, FEPBIIDN T TREETLERIIDTIOENE. ZOE_RIZBOTHEE
X, FHOBUZBAT LM, KEPH AR EDERITE N TAEIICH D O RN E TR
% (RIH 2008). #RIE (2008) &, RPEEFL27TTH (BHES6H, XIHE190H) X5
ELUIGHBEMRIZBONT, HEOBERMEHINIZENLTETLL2HDIE, KADTA T
TAT 4 —DHELENTOEDT, BALOBEREIZBHNTHHOHLHALD D TIEAL
HFEEZBOCN 5 EERENRETLHEMICH S EREL TV 5.

ERlIZR ARz & F, FFEHEICBN T [E2SBHNEN] N TERTNIEEVLIZHET
ERNRLLIEDTELEFLOVAE-FEBETLZEPRHETHLEEREBL T 5.
T ¢ RFEDNBEHE EMNES RS, BEVLIEMRNETE U [EFRER
DHEXT| 22IUELBRIVETHLEEZONS (K-3).

*-3. BRERICEITEEE - REZLEOBEORE - FER - XER

HEMER BEORE - HER RHENDHER
LR RO | FEE : N—F v VEERUERE | LHEK4: ) - v VAT ¢
% - MO fEkRItE DI OMEITE) 7 - VREHE/MHE
M ANBMEZ SN L0 ED
LIEBREESNZL
2. BB LD D EE | & & OB R 2 BRICE | KRS - Eea AP (R
AIa2=7 14— i L8 % HilFR BHE

M EELHADBELKAN -
AN AR

3 A MER B & | SERE ¢ BADRENINT 5 rha0 | AR 6 « @27 B BRER
DB EF T OER W BEE
IR @ 2055 SR A5 S % [l 13 T
=RANALY I

4. BN OBE 2B | KE B S OB TE T | KEKT B e BERE
BELAEE 5 REHE

g e RECRIBE T2 C
& DR IR L

&

4 EEOTECHT2HEMIE : [BEHBIICONT

ERUCIHEANTEL LD, HADEE - RALERBAFIIHL TELLORELIAATHD,



IR e

FNFNOHBEIILG U BB NBENROINLZENHAS MR 5Tz, 22T, K

$oT, BEICHTIITHMEANHRETES [AEHE] 12OV THRZED, HENR
s, HEOEE - RZEDIDDEELEEE U TOTHEHOAREMEEZ .

1 “Relationship Education” = [REHE | & (XAH ?

N5 FEIEAE (Relationship & Marriage Education) (RME) & (%, SR, LBRRY, #5H,
WM fEmm» s, 37X TOMIRD, EECDR 2K, WEFRICH 2805 SBF
HIZH B 51y TIVREANIL TITH, BREELD XLST27DDHETH 5 (Ponzetti
2016). ¥z [ME#HE] (Relationship Education) X, 7 4 —F— Y ¥ —WALIEZH
DOHEFITHL T, WERRIZ OV THEYSHE IO DTN Rz, MEELBEF
ZHEBEL, BEWICHEUESSEREEZE L IO OBEYRRE T2 ERT 572012
MBI - HRP I a7 =Y ar AF), HEAIIRSEBOHWIZETS I &%k
EIZ D0 TEHERIZP R ENTE S, [BBHE] 1 FEAE] NEICHY T EtG
WZEMT DI LT, HAZNREL TEAPRYE, 332274 -t 2-1EILH
WTERBEIN TS (Ponzetti 2016).

Rauer (2014) 512X > T, RMEDEIZ & > TITHIOZ(LD 70t A& ERT 5720
IHRERIZEE D WD 7o BAS AP SE DV FEE S NS R, DA O 3 D O FERIRILIZ B D v 717 8)
ERODETINHNEEHIN, TOBHEMNNENEILESN T 5.

1. The Direct Effect Model (Social Learning Theory) : RME IZAADEE & EFN— 3

YORITITHEUBRMEIZ BT 2TENICEENICROVERDP A SN 5.

2. The Behavioral Skills Model (Gottman’s Research) : RME (X &ZH A O BRI IZ BT 5
fTEEm LEsE0, EFREIBI2ETEEFOZ LI L TEKOTOEL, Ay 7
NOBREOEZED 5.

3. The Commitment Model (Interdependence Theory & Rusbult’s model) :RME &, {E A D 71 »
TV DBRMEIIN T 2 HEBREFIME 25 277, BRI HER S8 5720 OHIT
Bam st 5. (Ponzetti 2016)

2 KREO[EREHE| DESR

KEIZBOTEED DO [BEHE] MEHZEDRDIZDIE, 2000 FRIZA > THh
5THY, TNETHHIIWL TE, FEE, MHEEE - EEAVEIRSEZEET 5720
DHEENFIfTON TV, UL, BESHEBRMETHOAGESC AT L 2EHEL T,
BWO/N— M —0REVTT - AT RERBLERE RS T OVTOMEOZ ZTT - #
AABEZDOWTERLABN 2N, ERIFHRTEERVHIREE 555 b1£<
W5 ENBEREN, 2000ERIZA - EHIZ [BEHE] OBEEENEHSNBD .

HEHSINRED S S —DOHEE, Ay ZIVHFEEL THSEmMT 5BENFEL THN
F THEAE] OMBREREN TV S Z LICHRE ML EHD, EBE T 50N
FEORNRIHICAZ L/ OV T, HETIDNZOMENARETE 505 ThH 5 (Ponzetti
2016).

3 BARIECHITZ [REHE] ORI

HATIE, P - MFH (2013) 5I2X > TIAFIVOBRBR] ILESEH T, [FEEH
DRMEANOTY 7u—F oy [BEEOMED ST BEE2ETY I T5DDE
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TAERETLZ LB ML —=2 072 TEHET S, BUHARZAFLIL—=v
77075 LAOBFEIZ OV TOMEREN SN TS, BRIl &5 wBHROAARD
EH - RFEEMOBLBZIIET2REERRT 5700, - HLoPRELRAEER
DUTTELEDIIHIFIRTNE RS R0WHEORATT - ZATT - AlFk - AFze
EAFBMICERDHBNLENRDONS. LAL, KT &5 RUFNEASHE 7
077 LOFE - EEICDOW TORFFE, FEHFOHAROEHNICEO TRIEHREIZENT
AYAIAR

5 HEAOAREZEICBERATE 2 REQOSTENZERERNBTORERER

1 BERAOXRZEICEUCABENRERE
KETE, EERE - BERERIIZHEILNY, ZEHOLMMNEEDNRASH, £L<
DHEE 70T T LANHAFEEERIN TS, BEHE 70277 L Love Notes 3.0 [X Marline
Pearson (2018) 2k > TR SN, ZOT7 0T T LF16-245 &M RELTHD, K
ERNIZBNT, 74— 2=V v —b0METHOMHEZR LD, 32 F— LR ElE
BOERERET 5NRNBECETE SN, REHEE DY K — 9 % [H{K The National
Center on Safe Supportive Learning Environments 783 2 BHERMLOE DO W 70 75
2y & FZi# “National Registry of Evidence-based Programs and Practices” (NREPP) O —DIZ & &
N, EFIEEEOSVHE 707 7 L8 L THRHMENTW S (Ponzetti 2016). Z D7
077 L&, IS OBENREDOEHDIHEZKIZL TV 5DNEBEED, A&
LTOREEANEOEHEEZHEIZTL7D1Z, TNEI #3562 &ICEESEESE, 128
FHRIZESTORVE, TTEAZLCWEELLEN, HOCHER - BEEEE2ED 51
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AFREF v N2 ko] 26535 bRl

%18 7AA b+ FVIRE Lestidae

THAMMCRBTR, AYRPUR, RV IAFYR
YRVIR, AFTHA M UARD 3HEPHER SN,

F % v N AR Sympecma paedisca (Braver, 1877) X,
5HTHENS 6 AHFA £ ToOMBEIzzh ZTh o @ mEKN
EREN, TOEMEBENCI0OA LAMS R ETOH
Mz S @ EFERDRER SN iz, KL < ZTRIT LD iz
FAOFEIZIEE 5720, AEOAEFHIZIEZ 2720 T %5k
ThH oz, Fio, BFIZEDLITHEIE LT, S EEN
(2020.6.6) MHER SN, 796, FEKOEEEK 21K
L7z,

Y I F Y AR b iR Indolestes peregrinus (Ris, 1916)
X, 5 ATHENS 7H LA TOMBIC SR mEE DR
SNz, KA & RITUMDOZE LR LD EIZ & 1k F 5k
Fhdote, o, BHICHEDZTEIE LT, MEEEEN
(2020.6.6) HEERE SNz, 5B, MAKOFEEEK 3R
Lz,

FF T HA N bR Lestes temporalis Selys, 1883 1%, 9
HEAMS 10 HTNAE & TOMMIZ S @ mEKRDEN
Niz, EMUELo—/AD, ENHEEICEDODN BT,
HIZIEE AT D o, Fho, ZHEIZED HITENIZRERR
SN ot 5B, SMHEKOFEEZX 4R LT,

%28 AT F2VIRE Calopterygidae
AT MCBARTIE, TANX RO 1 AR S N,
T A INK LR Calopteryx japonica Selys, 1869 (%, HL¥E
iz 2m, wIEny SMEENREMTHE SN, 6 ALA

(2020.6.4) 121%, JEMIOBIAROEEIZIEE - TH BEET

Hotz. 71z, 9H LA (2020.9.1) 12iF, ModLflzB L
T, WMOFIZIR > TKAEIE K ZIROEMN T 551D H - 72,
AR, BREEGL Y FUZ M GREH, 2020) (280 T
WEEME SN TV S, 4B, FAERICIXHBEZEENG

SENEMmotclzd, AEMEEOMIE THRY LREDE
HEK5IZR LT,

%38 4+ LYRE} Coenagrionidae
4bbyfﬂTi FEA MR, JOANMUE,
TIT7AMMROITEEMERL T,

ﬂ"t'/f b b 7R Coenagrion terue (Asahina, 1949) %, 6
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M2 #AYxRVEVIKR %
(2020.10.20)

B3 RYZAYRYEVIR
Jd  (2020.5.30)

M4 AATZFAERRVR &
(2020.9.5)

M5 FANTRUR £
(2020.6.13 E&RE™)

M6 #AEAEREVR o
(2020.6.6)



e K EcONC . S VA

HERMSMS 8 AA £ TOMIMIZS @ mEIKANIER S
Niz, KEELSEZRITLUAA L OEIZILFBEFNH -
Too T, BHHICBED A1TEIE U T @R SN, 123,
SMEAKDFEEZEM 6 1ZR LTz,

A Y 4 b b R Paracercion hieroglyphicum (Brauer,
1865) 1%, 7HATHNS 9H L)X TOMMICS S Mk VA
DR SN, AOKEE ETRITLUAA LY OBITIEE S 57 Lrvq kLo
FRFWMdH o7, Ti, BRIZEDLITEIE LT, #ik&RE (2020.6.6)
bW (2020.8.25, 8.31, 9.5) MBS NIz, 556, EKOD by
BEERZXT7TIIRUT,

77 A N bR Ischnura asiatica Brauer, 1865 1%, 8
HTEa»S 9 A £ TOMMIZS @ MEENHEE S N,
KL K ZRITUAA L DEIZIEZ 2 FAH -7, F
7o, BRHEIZBD AITEIE LT, k&N (2020.8.24, 9.8,
9.9) MR SN, ok, MAKOEREEZR8IZRL T,

M8 7ITAREYR S
(2020.9.8)

HAH V> IF Aeshnidae

YURBITIE, AAN IRV U3, JOuAPF v ov,
Fryvoxo3MENER S NI,

F AN YR Y < Aeshna crenata Hagen, 1856 1%, 8
A5 10H LA £ ToOMMIC S M EEDNHER S
fo. SMEMRIZHREEMRITL, MORFEMDOLITEIHETNDH >
foo FolZBREIZIZ, FoYov, Yavyaw hrik,

Mo AANURIYUT @
JUANVIR, SF AT NUR, FFF AT MR, (2020.8.8)

RMEMIZ, FIEILEOBMT ITEOLHETIH 72, FTe,
ZhEIZ B 51TEI & LT, BERN (2020.9.2, 9.4, 9.11, 9.23)
WER SN, 8, JMAKOBEELZK9II/RLT,

F ¥ X Anax parthenope (Selys, 1839) &, 7 HHf)
o 9HHRAE TOMMICS REENHER SN, S
RRITL, MORFEEZMDLDTHFIRTNH o7, Folcf J &
fEIZE, AANVVRY YU, FavbhoR, Yavvs B0 *£UvU< &
T hNYR, JVANUR, VFAT IR, AF T AT (2020.8.8)
MrARMNWI, Fi, BFEIZEDAITEIE LT, HE#iS S
PR (2020.7.22, 9.5), FEJID & (2020.9.9) WHER SN Tz,
5B, SMAROFEEZK10IZR LT,

O AYF Y X Anax nigrofasciatus Oguma, 1915 1%,
6 H AN S 8 H LA TOIMIZS R Wi iR D E A HERE
SN, MIFERITL, Fo Vv o &FHRETFAD o7, _
R, EWIEDBEHE LT, M (202061) EEI L sy
(2020.6.3) NfgBE SN, 7B, MUKODFEELZKI1IIR (2019811 ko, FESEZ)
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EHFRYF v o2 ko] (26505 bRl

L,

%518 Y I YRE Gomphidae

FFZ bARTE, FE RV, AFATFTO2
AR SNz,

F F A Y I Melligomphus viridicostus (Oguma, 1926)
X, 8HTHINS 9H LA £ TOMMIZ S @ EIRDE A
BN, MARILNELOFE SR FIZEE2BTNH -
foo Ffo, BHICEADAITEHRMER SN AN >, 4B,
SMAKDEREZX 121K L 7,

ZY R F I Davidius nanus (Selys, 1869) (%, HFEMIZ
2 MRS NI, LMEMKE, 5H N (2020.5.29) (2 H
THAIEEIZE > T, S BIAIAMEKE, 9ATH
(2020.9.24) [T B TRAMISEILE L 2 AT LRI 1k % B 8%
Fhdote, iz, BHIZEDIITHIIHRSN N o7,
5H, ERODEEZK13II/RLT,

%68 F=V>2IH Cordulegastridae

FZX BT, A=V 1 EMERSN,

F =¥ > Anotogaster sieboldii (Selys, 1854) &, EAFEM]
2 m, EMARE 9 A B (2020.9.3) 12, SMERIZ 9 A
f) (2020.9.17) 12, WL BRI TRIAIEIL 2 #5R O RIT
TORTAD -7, T, BHICHDATHIIMER SN
Mol od, FERIIIHBLZFENF LN 5770,
A O I TR LB D FEZ X 141278 L Tz,

%718 FYRE Libellulidae

FrARRHE, Fav hUR, FYUTAXR, VAT AR,
JVANYIR, THRTAR, RARXAT TR, IAAT A
F, AT F MR, avday brR, UANF L UR,
NnNzenarrR, YANT bR, YFY IR, TV
FTAT7 MR VATENHER SN,

F a7 b >R Rhyothemis fuliginosa Selys, 1883 1%, 8 H
HA)IC J'Qﬂﬁﬁi)ﬁlﬁ‘ﬁﬁi SNhiz, MRPKEE < ZRITL,
5’9:5@ Bbhn L7E WGBS AT D o, o, ¥

IZBEbH 5178 & LT FEN (2020.8.19) MHEFR S N7z,
fcil}b, SMEARDERE A 1517 LTz,

F 7 5 Sympetrum darwinianum (Selys, 1883) 1%, 7
HATaN»510H EAZ ToMMIZ S @ mEENER SN
7o, PERAVAEESCREMELRLOE I > Tz, o
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M12 AFHHFT &
(2020.8.31)

13 FJERTII §
(2020.5.29)

.14 b \7/7 J

(2020.8.11 &R™)

K15 FIaIokrViR o

(2020.9.5)

B16 FYFHR o
(2020.8.29)



e K EcONC . S VA

LEERITLUILOT TN o7, i, EHIZED ST
e LT, mEEEMN (2020.9.11) RSN, 7B,
SMEEDEE A 1612/ LTz,

) A7 7% Sympetrum risi Bartenef, 1914 1%, 7 H NaAM
510 EA Z ToOMMIZS @ mERDE DR SN/, B
SR EADFEIZIEE Y, Feitho E2RITL20 T %8k
FHote, T, BHIZEDLITEIIMR SN N o7, B17 UZRTHR r
7B, MUEDEEER1TIZR LT, (2020.8.25)

J A N R Sympetrum infuscatum (Selys, 1883) 1%, 7
HEANPS 10 AN TOMMIC S @ TEIRZ AR S
Niz, MOBRAOEFEPEIZIEE 720, EZaLHT
MITL720 T 5T H o7z, FRIZIZKmEZRITL, MR
DIRITHOMMFIZBDNEZ EbdoT, Fio, ZHEICH
DBHITEE LT, #EEEEFEND 8 A LARRSHEI I iR
N, %, JMAKOFHEM 18R L, 218 JUALUR @

7 X7 /14 Sympetrum frequens (Selys, 1883) X, 8 HF (2020.9.5)
M5 10 TEE TOMMII S SEEKIER SN, M e
IR LEADOEIZIEE Y, e, O LERITT 28FH
RS Niz, i, BHWICEDLITEIE LT, #ihE
(2020.9.11), EEFID A (2020.9.24) AR SNz, 58,
RO EEZK19IZR LT,

X LR T T 714 Sympetrum eroticum (Selys, 1883) I, 7 ‘
AFANE10H FHETOMBIZS S WEEDENER g1 yrrns s
SNz, dEREEEKHZAERT 5 LD ITRITT 581N (2020.9.7)
RSN, /o, ZBHIZEDLLITH & U CE & FEN
(2020.8.28, 9.11) MRS NIz, B, SMAKOFEZEX
201ZR LTz,

<4 A7 713 Sympetrum kunckeli (Selys, 1884) &, 9 A
EaNs 9ATA X TOHMIZ MAKRDE N RS NI,
PSR EAOEIZILE > TV BHEFAMR SN, F1-,
IO THRERS NN o7, BB, JMKDOE "m0 vasrrhx @
BaM21iimLie, (2020.8.17)

a7 & b iR Pseudothemis zonata (Burmeister, 1839)
1%, 6 A EA] (2020.6.8) (2 HIH D RAAEK TS @ HIAHA
TR AEER L 728, xS CTH LAaNS 8 HA %
TOMMIZ S @ mEKRDEIHER SN, SMAMK IR
1L, MO RFZMHDTFIRT DD - Tc, Fro o BT,
FANIRY U3, FryvoxeFavbyR, Yav
Yav hvR, YAATMURMNO, i, EHEICED

8 ’ ®21 IAIATHR o
LT8R SN o7z, 7B, REEOEEEK 2212 (2020.9.8)
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mU7z,

v awYaw bR Crocothemis servilia Drury, 1770 X,
THEANS 9 AFRAE E TOMMIZS KSR S
7o SMEAKIIRERITL, MORREMDODITHEIFETNH -
foo FolBREIZIE, AANVVYRIYUR, Frroep
Fav bR, avTF IR MNIR, VAT R,
FAFNT M RN, e, BHICHDATHIE L
T, BEEYR (2020.7.6, 7.20, 7.30, 8.15, 9.2, 9.3, 9.8, 9.9,
9.11) NER SNz, 256, MAKDOEHEAEK231Z/RL T,

7 AINF b >R Pantala flavescens (Fabricius, 1798) I,
BRI 2 RIFEFR SNz, 6 HFA] (2020.6.21) 12 A
FAMER A D PE 0 & U HEY) 5k F i > 72, 9HTA)
(2020.9.28.) 121F, MRS AR AL EL % RITS 2
BRFMd otz i, BHAICED 21THIIER SN h o7z,
B, AERICEABRCEENEO N/, AL
MR OIS T L B D EHEX 24 1IZR LTz,

NZ a2k Lyriothemis pachygastra (Selys, 1878) X,
5HTANS 7THHRAIZS @ WERDBDNER SN, B
LB OEIZIEF > TWBEETYH -2, Tz, EhE
IZB DO AITENIMRR SN o7, 72, FAERIZ XK
BERMESNIZ M ol iz, FAE LT B O M THSE L
TREOEEEM 2512/ LT,

> F 51T b R Orthetrum albistylum (Selys, 1848) [,
5HTHNS 9 AHa) £ TOMMIZS @ MEKRNHER SN
foo SMEAMKIIRERITL, MOREEZMDLDTHIFETNH -
Too FrofcBREIZIE, AANYRI VIR, FrYov, F3
YR, AVTFEIUR, Yavyav bR, AT
FTHAT bR NNT, i, BREICEDLITENIHEES N
mhhole, 5B, MAKOFEEZM 267K LT,

VAN N 2R Orthetrum japonicum (Uhler, 1858) 1%, 5
HTaIzhS 6 ALAE ToMMIz S QHEERNHER SN
7o FAMIERILE L & BT 2 KEZ2RITT BT 0H > 72,
F/o, BHICBEDLITEIE LT, @i (2020.6.6) AHERR S
Niz, 586, MUKOFEEEZM27TIZR LT,

FFH v F 515 b 2R Orthetrum melania (Selys, 1883) 1,
7TAMEN S 9 A LA FE TOMMIZ S @ mEKDE DR
ENse, AEREBIZZL <RV D, MIfKIZBEERRITL, HE
MHT, ANV RIYvYoz, Fryow, yavyav
YR, VAT N UREEIBTFND o, i, BHE
D BITE & LT (2020.8.15) AR SN, B,
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(2020.8.8)
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(2020.95 EIR™)
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(2020.8.14)
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SMERDEHZMX 2812/ L Tz,

$£8lE FABMLUNOIBARICH N THERENICESRSINIE
GFRFEF v N ANIZEB T 2FEHM L OHFTIZEB O
T, REHM TEMER SN o7 3R 3HEANMHR SN,
INHIDVTEEZTICATICRT. s -
9, VX ®®aYARY Y I Boyeria maclachlani 27 7“7 I-/T{ ‘ ‘
(Selys, 1883) Tdh b, 8 H A (2020.8.31) IZH B FibHE (2020.5.30)
WIZRA U 7 SER B ARERR S 1 7e, ’
KIZ, PUARRID IV T A% Sympetrum pedemontanum
(Allioni, 1766) Td 5. 9 H LA» 5 N & ToHIMH
(2020.9.5, 9.7, 9.8, 9.23) Iz, FAEHN S 100 mFEHEN 72
IKEER O EEHNIZ 1% 5 & RWERNDEUERE SN, 2D
KEEIE, KO E NI DA > TR,
E5, Y MUARIO VT bR Macromia amphigena §28 A4SADS VR @
saw,1m1f%é 8 HNA] (2018.8.6) IZHE #EBHEN (2020.7.26)
AU 7o QAR MARERE S iz,
B, INHLOEEZK29 ~ 31I1ZRLT.

FAE FEO

AT TH B [HKOH] 2B TIE, SR TR 27D
RSN, COFMMEER2E. BATARGAIYE gy qunypue @
YhURREYIAY R NUORMERSINGHD, THLE (2020831 HELHMEN - %A
A S 9HEAIZMTTIE, 10ERED o ARV S
=20 Thotz, I0ATFENIZIZ, BEZERIZLIEAY R
foRE, DEOBALILZTYF T AR ORDNHERINDD
AETEDT,

TRI2TREIZONT, ZOEETIE, /AN RET
FTHANERIMCE o l, CNRERBEKDOARZS P
THRSNILHEOZ SIZBV THHEREV T, BEOE— 30 STI7Hz @
JTHholcTHEA~9IA LA, BRHTIEAY T (2020.9.5 IEFIBEDAKE)
ERVIFELEZEERML T, 2, WHX, AFREF Y !
VINANDELFACHERIN, BB, FYThR, VA

THFMEEIZ OV TEDHOMERIZE £ -7, Thid
JUANYRRTFTARDORINEAEL T Ak
SNIAREMENH D, SEBEDLETH A9,

KAz, R EERO A7 6 THER SN HEHN D70 A
FEE LT, A4 7FA MM R, PHANKX MUK, XER 31 :lV??zT\‘ o
FFI, AV, UANF I URAOLTND 2 [REER (201886 HEZLER - EKA)
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ENfc, DANF P REZFHZTHETFRTIEHELZVETH Y, FKETH D EMTE
TELN, ZOMOFEN, RKLZZBDBRONEEL T EHDRDONDHWILTERN -
oo TFTHA PR BRIZONTE, PHRAETHHEASNTOEI LN, DETHE
JEE L CWABAREME N H 5, TANK bR, TOERDHER SN, TNHBED
FEOREIZRLNE ) DERDPBLETH S, £/, RERTFITEF VU IEED,
EIETHD RSN TOARVWEN 10D > 72, TNTNOFE, FEMZEHIZFHEL
TLEMEI NDORENMVETH A,

o, AEMTHRE SN TRI2THEIZ, AFREF Y N ANICE T 2RGSO
LATIZB O TEEMICHERAS NI 3R 3EAEMA30MEIZOVT, [EFLy FF—X
7w 7| (BFEBEAETEARGER, 2014) 6000, BEEL Y Y A2 b GEES,
2020) XS B E 25, TANK b URNERFGEEREE S Thizh, Fofthods
DREFEEN TR o, i, BRITHIZB T2 B-EOTAERERICH 5 12867 (NE,
1980a3;1980b; 198151986 KU B THTH R A TEIHRATERE, 1996) &XHH L& 2 5,
Fav MRDBNHIICHERSN, —AT, BAMEO S b 3fIIERSh -7z,

DlEzExz, MROSHECL ST, MoROEREHS MIT 5 4T, RENR
FOARMHOEBEAE T 5 EIEERNREEDSH 5, €0 LT, EERAEERICBTS
HEMBAFE D 72D DEEER & U TOEBINIER L,

=

1) HAPNCRZESKR—LR—  http://www.odonata.ne.jp/
2) HARM REZOZENHEBTZ27TT7HA b
c MR OEBE (BB ¢ HAE) http://www.jomon.ne. jp/~katunari/
< MR BEARREFTET (BT AL ¢ HER) http:/dranathis.web.fc2.com/
- WiRE UHEE (BEBE @ #Z3)11) http://blog.livedoor.jp/photombo/
A O bR (EARMA] - TR http:/www.odonata.jp/
- JTEHT O b 2 RHERS GITAHEEST ¢ JREEIR)  http://www.odonata.ne.jp/links/
CEHREO MR (AMESR © ZRIE) https:/sites.google.com/site/ehimenotonbo/
3) HBFR¥I2—Y7LHF—L_— http://www.museum.iwate-u.ac.jp/botanical_g/
hokusui.html

HEF
AfEEELDIIHhicy, THE, CHHVTEVTTANBH#HB L ETFXT. £,

Fav hrBROMRE, ETRFHUEFHMENAROEBE DO N2 E A (G 4 F4£) (2
LDBEHRBUNE oNT LRV Z LT, HOHESI TS0 LT,
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IR T o ROREE] [FRoFNT5], 2005, ppl80-188.

EFRBREEEBEHARERE WD TLYy FT =27 v 7 HBFOHEDLEELEY webhil], http://www2.
pref.iwate.jp/~hp0316/rdb/index.html (2020.9.7 BHE), 2014.

BRIEE [BREEL v FY A 12020/, https://www.env.go.jp/press/107905.html (2020.9.7 Bi%), 2020.

INEFIR [ D b REAE (1)) PaFaygaml, 4, 1980a, pp9-11.

INEER (B O b REAE (D] MEFagEill, 5, 1980b, ppb-8.

NEER TR O b REAE ()] PEF&SEEHR, 6, 1981, pp9-12.

INEBR PEFO b R] EF&IyEE®l, 13, 1986, ppl3-21.

S o7 T B AR TE IR AR TR BB B [ R M o> B AABREE IR A ], 1996, pl07.

RRME - JIEREL - M5 [+ A F v — 74 N HEOD bR X—HRAEHIR, 2012.

JEMERZ - R - BEILGE [JLfE D b > AR, w7t 2007,

JFEEBE - PO — - BEHBE—ER - /NIRHELE [MPRR O b AR, WA kL, 2007.

56



HTRPHE TR H80% (2021.3) 57 ~ 86

3N FAEFEHOREEOMELRED Y ORR

—ZSNEENDA YA 2 —FAEEZEL T—

oA 4r Al

(202048 H 24 Hazf+, 20214E1 H 28 HAZH)

B1E MROE=R

HEFRZHEFLMORFHER T, HFEHAEROWMNIZET, 201TFEELID X1 D
Satit PIM (PIM (Panyapiwat Institute of Management, /N> ¥V U7 v MEEKZ) [if/Eh &
1%, Satit PIM Demonstration School, 7 1 v ML, DA Satit PIM & 5297) I2HWLT
WM EHEEEZEMBL TV 5, I TOHREET L, HEHECHABAEG ICHTS
HDONEL, BFHEIIHETHHDRFIFEALEEBINTOARL (PG 2018), HED
E L 2RISR 2 S TORE O EE M CGRREE 2018), HENA DL 7 RERK
O (FB352012) 728, BEHBIZBOL THHN TOHEEHIZEROHLBDEF A
5N, BN HEEFEDHNELHEIZ DN TOMETE, Society5.0 DEFLIZRD 51
2EHE - NEERTE2HEENOBANSDIEETHOVMELILTH S,

2017 5 QM FAE EE OME & AERIZ OV TR, R 5 (2018) FRE L T %,
FITE, ZORREELT, (1) WETHFEHEET L L, #MeKBKL, FBHE2E
L, EFEORIGE L0 EEMICTRT Z2H0ENH O, MRS FEHBEROEE MY
EHAMTAIENTES L, 2 BHEULCEFOEENHARL FEL S0, Satit
PIMOHE LME BTS2 RO & T, BAEULEEFOEBITEOMNEEZH S Z &
MTEB T L, (3) Satit PIMDHAHAE L HAOKEHE OIEACHES 22 Z D
TE, HEAOHFIEEDEV a2 HETHIWE LR LR EDHRRITRHB I NI,

2018 FEE D E 2 MFAFHEFZEE OWME L BRI OV T, kS (2019) THEL
TWb, 22T, ZOMREELT, (1) Satit PIMODEFFEIZWT 57 > 7 — MNAEKE O
URER P B1E, SMPFEDORER, HMREL L, FHARBHEM TSI LNnah-o
Too £, =02 —= 7N —TEHBHZOFEIENTH I Mot (2)
SIFEDHEREREETL M ULHERNSIE, FEICHT MRS LT, Oz
PREMASOEEMEII DV THIZ ZENTELE, QFEFOEEEOEELEEZH S
CEMTERLIL, OHADHFAEEHE T HIME LB SR ENHS ML o T2,
Lirl, IN5OMRE, FCSMPEOEFREEOIEEIILIZBDTH Y, Satit
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PIM & HADHFZHE Ol HESZH 5 N TEHAOH Y HE L HE T K=
Lol ZEREBHS N LR SN, HE R EMHERE T L0 BRI Ae, o
LOICHROBFHEEHE TS O ER, BRRICIEAHTHS, 22T, Kif
FETIE, 20194FICHEMEL 2 H 3N BABEEE OB LOREOMELRET 5 &
EBIT, BHAAEERZORE, AR TE, FIREDISVICESEZLT, TOMR
ZDOVWTSIMEENDA Y R 2 —HEZRIZEARICHS DT 5,

F2E HMROBMEHE

1) WMEOEMN
AWFZEDBIE, 53 EEIFHEELOBEOREOWMELRET L L b2,

WEEFHERE TOREDILLVOREE, SNEENDA VA2 —FEEEL T, Bk

HUZHAS NI T 52 & Th S,

2) HROBE

(1) TEOETFAREFEEEE (B 25, AN - FL 7 ZEON
REBMT 5L, EBIITONIREEII DWW THFT 2 F4E),

(2) REMTEBIZERL 2 Satit IMDAEEIZN T2 7 > 7 — MABE DL, ZED
oI T 2 EEDFHMEERT S (B5HE),

(3) InszEEIZ, BMEEENRIZEILCVIZDOVTA YR 2 —HEETL,
E£ICVORBEEERT S (B, 12—, B (2013) 255248
b4 v R 2 —H#ETITH, EGELA R 2 —ikiE, BIZEDE TR 7EM
EHEfFL, BIZICGU T, NREZHY FFRASEMETI BDT, RE IO
RaSMFEEN S BRI EHTOICENBFEEE AT,

BIT SBIMBABEHERBOME

1) BAEERBEEZEOBEMN

(1) HAOESHE OBBMEEEHECOVWTHBEL, ZNo6E2ENLT, W (81)
DEFENRIZ, HFETHFEEIEETE 5,

(2 74rvIr RRHUB LT E T 5 Satit PIM T OREBE L EML, X1 TOK
HHBOEV, 7472 FREBEO &% A (Satit PIM K, 7 4> T > FR#
BEROANSLDIZ, 74T RS EMERO THHEETT> T 5),

(3) BFHHERHFERET2ZEORENIOM EEX S,

2) B :2020F1A5B (B)A512B(RA) T
TH8HDOHETERIDEY TH 5,

3) BME4% - 51EHE

(1) #2248 (B2&, L28)

FIEANER BFHER 28, REHER &, FIEEER 1
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FENR 3¥FE2H, 4FF2F
(2) BIERHE 2% BEEEERD)

4) BURE: [REAVIY-—U2yvTTOT5 L Q8N | NEURBETNS,

5) FEAIEE
EHI(0A) B A [HEFEA 2 — 2>y 77005 L] ORRBICRESEERFE 2T 1o,

HA OB ZRiE (S 2016a, 2016b) &+ O UEEEM (EH 5 2012a, 2012b)
FEMHL, EMOREZITY, HROBFHEOREIZ DLW TOFELENE S LITFH
TEBRER S OBMIED, BEHZESE 2T o7, DAATICEME U 72 2 [ o @i 8E €8
ODREERE Z, SHIZ, HERIFELHABEFH2FEEENGIT, HAGE CHEEICRE
BTV, {FEIEBROHM, BMEEBWR L, 2k, FEEEORA T4 T A= A—DKR%E
HEIZ, WERBZ IOV TOREEZ T,
6) HERBOREISR

REZ2H 1 (ATE, BHD &0, 74 =L T 4—F I TiTH, HB1ZFEIZATED,
BELFEIBIMNTH., BEFES IV ITAH LD, FWEBHI5aTYDRE 1V T ATI
aAROFRE) 2175, 1AXEFHAOHFEKZEF LS00 THS, LrL, HED XD I
LEZEOMICRBERIZZY, 877 20EEOABIZEL2DEY TH 5, AfHIF1 0
YDBXEOHFTTI ET2ORENELEHE L, BHIITI ET20RE % 7 5 AHIZRE L,

x1 BNREHBERBOELARE

H H FELREENE

1/5 (H) NaAoH

1/6 (H) TEHE, Satit PIM OFCE DI HESH, FHIEEEMGT S, HEHRE
1/ 7 (k) PRIEMERG, F23E (1/3, 1/4, 2/2, 2/5), FR¥MtEts

1/8 (K) PG, 22 (1/1, 2/1, 2/3), f%EWHEs

1/9 (K) PR, 23 (1/2, 1/5, 2/4), F¥EMGTS

1/10 (%) PIM R%, PIM%4 (HAFESRD & oXfis

1/11 (+) BAVEEE N> a o TN

1/12 (H) NV O T

() £hooO/O1F, OFOMERT,

®2 B SADEEDAER (BAI 2 A)

4.1 $&%® [Mysterious diagram (RBELEF) | (2R 8125
XA S (2016a) @

H1E RN U ABE, R 2 RO S E (H A
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p.209 (K1), HFEMIEHEHS (2012a) Dp.182 (M2)) &2 (2% %D [Mysterious
diagram] ZFHHE U7z (£3), #%OIF, M1IPH20LEHOEEEY > T, GHIOES
BalEs s, WNEALLTROIZ, MEAEDLHEZHAT 2FHEETH S, HEE
W THEALOOMIENER SN T — 7 > — MERERLIFS L T2,

64 =657

TOIEAEZ RGBT > THRNPZ B L, RAWNTEELL,
EZAD, WRDALLZFADIC, HES1HATHET,
BETL & 9D,

N\

8x8=64 5xX13=65

1 [Mysterious diagram] D HAFBIRZHEIE (BEHF 5 (2016a) D p.209)

64=65?

By cutting the bold segments in the square below and rearranging the pieces, you can
make a rectangle. However, even though we simply cut and re-arranged the pieces,

the area increased by 1 square unit. Why?

N

8x8=64 5X13=65

2 [Mysterious diagram| DEFBIRZEIE (BEH S (2012a8) D p.182)
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=3 BE®D [Mysterious diagram] DELZEBFE

1. BE#BN G5)

2.8A (15%9)

1) BEEOMESE XU =K1 > b EMiEE{H)

FETHH LTOMEEDENZ, KHem LN biERT %,

X Figure, f£ Form, = &7 Triangle, [Eff = 47 Right triangle,
MY Square, 1E 77 Square, 777 Rectangle, 57 Trapezoid,
X £ %% Diagonal, “F-17 P44 Parallelogram, {i# & Inclination,
THifE area, 347 error, %132 Hypotenuse

2) EFEOER | (ARHIELURVES, EAF)

MBS DIEREEY S, W 7KEEIMEANT, HOEOKEEIED, ZOMHE
ERD D, COFEHEBEL T, RHEOEEZATY, HEEZEDS LN & 2R
T 5,

3) HEOER IO (BENEILTZ2LDICRAZEHS, EAF)

EREEADORIEIZTIY, 262U NTHRMEEZEY, TOHEBEERD 5,
EHEEADIZY - T, IRREEES 22T 2Dz, FIHOIEFEOmEE ] -
THANF AR OEBENES L 2R 5,

4) REFOFRBEDIRKR
EAROEEEZS L, HENMEDLIEHIZOVWTEALD,

3. BRI (254)
1) BEOERI (AEIEILT 2LDICRAZIBE, BEA=ZAR)
EzeNz4o0REEH->C, 2EOEAZALEESL, TN OEMZM
FEomEERDHENS, WLA4DDOMEEE > TE->EAZAELDI, EED
B LrMHAEE 25, BAZAKOBELLESHRALESTHL I L 2MERAL, #
WIZHEHTELEIIIHET S, RO EIZEVDEHLDNEE 2L, FHINE
TN EIZG DL,
2) BFEOER @ (AENIELT Z2LDICRAZHS, EAF)
HAZAEDOELEDF AT R, BATEALEREZ4DIU-T, N
ATHIEOEEE, ECICHEBOEBNDIENLDNEE AL, RAFKOEEE,
ARAER TRV &Iz IK,

4. #&4E (547)
1) BEOELEH
HLHEEY > CHEREZTTELHORKEOERE L, TOREOHBEZEDS

IR ABEENH S, LA FOMOKE/ SR DEIERLENS, Z0DX
IBANBREBKENH D EEHNTE, LML, ZNUE L <FE A B ERIPNA
MIBRENERTRVWEZANHY, FIICHEENELTCVWEEENDHLDT, K
ZHNHEN DL ENEETH L] b LD 5.

2) #&1DR1) (AEFDEHih)
RKIFOFZEHNREIRVIRD NS, HET LV r— Ve AT 5,
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REOCTARRE S LI, RIDELFEBRIIHE > T, ERIITDONIRENRE
BAKINZBRAN S, FEE, R3IDFSIWHE > TORT, 7z, FEMER LU FEIEERZ
R E UTARRRSCRIZR L2,

1. HEHEN 659)

CDY T ADREET) 2B DHENENFNIZEH, FFHEDONT —RA >~ O
ERLAENSHCHENZITY, KIZ, BREETFEIZODOLTHEIZHENL, BHEE XA D
SURPEKEDEBNIZOWTHAT S, B =K (5, Ue Ui, DAZZIE)
DFAMGHTIE, < OEENEFEE LITEEE R LT,

2. BA(15%)
1) FEEOHER

AEOETHEMTLHEOLHTE, N7 —HKA 2 NORERLENS, XA GEEYEE
T%ET%(I@ HEAMFEFZIC, EEBREFT 5, FAKC, TOXNABROHZRNIZOD
THHERT

We use many figures.
So, we check figures name and math terms.

ql  Figure / \
wafu  Shape

Awamiuin  Rectangle Awden  Square

e D
dwdwsnmu  Parallelogram gﬂﬁmauumwu TrapeZOId

anuwann Right triangle ldwden  Quadrilateral

M3 REOHER

2) REOER | (@EHIEELRVEE, EAF)

LMD AN SMHDIESE (K4 D) 28R, ZOmMBEEECHFND, EEX
—FIZ64EBEAD, R, COEHEE2DIIY> T TEAREEEZASES, AR
zW)-> T=AF KR40k b)) 21E-720, B> TERE R40GE) 270 T
ELZEERL, TNOSONEOEBERD &€, TOREZATHEBIIEDS RN
EEEGEICHERT 5, RiZ, EHEE3DIU > TCTELHEEZE AL, FUAE (X
ADET) REE R4DATR) WTELZEE2MHEL, ThEOEBERD, ZDXHIZ
MEEZKL TH, HEERTOREORBELEDS RN EEHERT 5, ®EIZ, 400
MEOERE ZDOHEE DT, NT—HR4 2 FTERT S (M4),
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Rectangle

8 [ ¢
Square . 4 @
% @ 8 8

’
Parallelogram g Trapezoid
; :

e 8 8 8 8

Triangle

8 8

If we change the shape, the area doesn’t change.
M4 HEOZER | (AEAIELLZNESEE, EAF)
3) EEOER IO @RNAELTILICRAZHS, EHF)
MEERED I AN BMEDIETE (Wb D/ L) #BMML, Mb60ELEDE[ED LS 23N
Fiatv, A D0MBIZT 52 a2fERT 5, EESENMIV KD -7 2 & 2 HERIZI,
PIOE-> 724 DOMEEM > T, MOMEEESZ LE2ERT 5. U0 E- 2HEIEER
LThWhZ e, 220RBIZATTHNOWI EEFHHAT S, REEIED & -4t
X, BAOESKEOREERD 5, MENOEEIL, TELRELZOEBEEFERL
TH59, HAllZ, MEOKEZZATH, HENMDS LV LafEndl, S, M
BAEDOLRENTERLEENT—RA >V P TRUBHNSIERT S (K5),

3
5 T~ | could make this shape too!

|
/ — 5 8 —
/

|
|
- | /
F<[C [
\\\{ // 3
5 |/
|
|
I

/
/
v

How big is this area?
Area Area

8Xx8=64 13 x5=65

Why,

64=6577

65
-
13 13 x5=65

S+ S-65 13x10+2=65 1x26x5=65

M5 HEOERIO (EENELTZ2LDICRADHA, EAT)
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4) KEFOBREDIRK

AEEDFRE [EHEOEEZE 25 &, HENZEDOLHAIIOVWTEALY ] 28T 5,
3. ERA(259))

1) BEFEOERI (BEIZELTZLSICRAZGE, BEA=AF)

ENEOMEZE Z5H1, MoOMEORMEZE A5, 4 D0ME (K6 DEMA=ATE
OFD4DOHE) EEAZAESERI SN 7Y > M eEEEEICEGL, TN60D 4
DOREEUNT, BA=AEEIELZLEE LS (K6), TEREFIIEELLTHEI,
FCADDOREELENFEA LT RDIZ, TEL2OOEAZME (6D 2ODEM=MA
B) OmEIZRSS &, EBIZHELZRD THET S,

Second activity! | will gather this 4 colored pieces after class!!

1.Combine 4 colored pieces to fit inside the frame of right
triangle(Make a right triangle with 4 pieces).
2.Think of another combination.(2mim)

No,1 triangle No,2 triangle
| | | ,*c A N O O I , ’

EEEEE ?’“ﬁ y EENEENES>"
! ! | = | et L OgPR=. == = ==

. A:| | | [ | | e |
Al[‘l..i...‘b &;IJ,LL4..[.._.1D

X6 REOCZEEI (BENZILTDLDICRADZHE, BEA=ZAF)

XRIZ, BA=ZAFOEHENIED S
HHAEZEZS, ¢<ICEHTIZY
DT, 2O EA=ZAFEDKLE S
SR ULESTHEZ EaRERL,
FHUICEHT A 2T 5, 4
DOMEDOHD2DOD/NS RHEA=
AEENL AL L, HENERL
LIEMNnhsd (BEEL), 2D &
EEEERO CHERT S X7), /h
SIH2OOEAZAROHEES NEL
LEN5, REREMZMED
FAN—EHROLIHIICHRATHHE
WERRIZIZR > TORNWI &ML, REFEIL, ~HOEAZMAENS S~ OEMA =M
AT 28l %2 R CEEN 1 D5 2 &2 HEICERT 5,

EE1 B=DEEER
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3 B : .
2
8 - C -
3 - 2 3
A X B ly -
8 5
This line is not a straight line.

M7 22O0EA=ATOES

2) REOERIQ EENIEILTZLDICRAZES, EAF)
BATEALTEAFEOEEOMEIZOWTEALZEEH TS, BAZAFORKERU
SO EABLE, EHEERARIIZADLEE, EZIITNLHENEEZELL, BEHEOD
THARRIESR TR L, BEADPH S EIZGIL, TOBEOEBEAS £ E1IlRbl &
EEHOKIE THENOEIZ, NT—FKRA 2 N THRRLEERTHER TS (K8), ZofE
i, 7 AV HOBEE TN ZOVMERTHH 50404 RONXZLOFIZH D & &ML,
HREMIBEAS7ZTTEL, 1HEEIICRABHED TELIEEMNT S,

Where is the error point in the rectangle? ,
B 3 &
8 c S
T —
(] ' -
3 : // A - X 34 Y
I / L °
L | / ine caYeN\W
\\\\\ : // i you < 5 \l\ — 8 ﬂ/\c
5 \: /// P! =T //
¥ |1 LT 5
V TR
Area A = % —
8 x8=64 s
_ Area Area 1l
64_6577 13 x5=65

M8 HMEEZADEHENEDOIZLDICRA2EAR
4. ¥4 (B5)

SH, ¥EULNBZ2BBL, [EFEP=ARICERATH, EBIZIZESIRETHS
ZEbHVFET, RICALZTTHEET, fHET 5L, M, EEEE2S 2L
MRUITT] EARROEEDEIIRL T, AREKA S, REZIZ, AROFHNEELIRY
BROIHS, ®ETT— MR AT S,

42 %@/ Circumference (BAIDEX)] (FER F2%EF)

B2PFEEHEY LU BIE, HEREIFEOHURE (HABRIFTERE (BHS
2016b) O p.249 (M9), FEFEAIHFTEE (BHS 20120) 0p.220 (K10)) 2251
% [Circumference] ZFIH L7z (F4), ZOFREDX, 6ARDEHEY 12— AZH W0 TR
B VROV (DI 2TFHEL, MELFHEILL > THENIDLZEEMLT,
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BN LM EE#BT LRV E LFEEMTH S, V)V — 7 TEBRITHED
TELEIIEY 2 —ADEDORDY D7 4 VLT — A, ERGER (50em), #tz =L 7z,
X, U=y —bEMERL, EAEERICRA L, TREWEHREZLA LR SFE L,

6AKDY 1—ADE 6 cans of juice
6 KDY 2 —ADHDH D £ T, “There are 6 cans of juice.
o2 TDEIICODBTLIESZLE, DLORENL- L1 TTHDI, 1f you were to tie them using a string as shown
EREDEIIHRTLIEZEETL X9 below, how should the cans be arranged so that

the least amount of string is needed?

( i< =
() g
—V
Y DB & @
B9 [Circumference] MHEARZEIRZHAEIEZE K10 [Circumference] DHFBIRHEIE
(B 5 2016b, p.249) (B 5 2012b, p.220)

x4 FEQ [Circumference] DERFEBIE

1. BN 37)
2. 8A (74})
1) KEEOBRBORER
EARDEY 1 —AEMMELRL, TO6ERDEY 2 —AEMTHATTLEY FT5
CEEEZDLIEEEA, AROREEIERT .

BADEHY 2 —ANDHV X, TNH6ARDEY 2 - A&MTHIS L E, MORES
DEOELZEDEDINVTTEZEAL LD,

3. &R (354)
1) B EDT—9 Y — ~OER
FOWRFTEEAD-DIZ, FEIN—TI2T7 4V LTr— ALkt 2T 5, %
ENEE AT A0, V= = EAEFEL AN IWNERGT 5,
2) ¥18
TIN—=T L, 6RDT 7 ANT —ADUENFT il tEAZTHEH, ALE
ZZTHE-RURNGERELTHH L, W27 I ALKTHET S, 2o
THNRDELRE 7 ANV LT — ARG ETHET 5, PROFKEEE N —T
ODREDEFIZEATHL I,
3) AIZE
MOESHEBELIBRDIERNGEZHENID Z DI EBERECHEREGT TS5, 7 4
WL — ABERIZAN, fBEdio TR T 4V Lr— A% FED5, &5
DIZMHBELMOESEHRET 5, TEBREHEZRE KT S, 70V —70H
ERREZRELL, HETE, 20X, WEICITEENH L L EHRT 5,
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4) STEIC K 2R
HEIZIIREND D720, EHIZT57-00100F, FIREIZX > THRBFEL BB
WiRFFERDOFLZEERET S, 6KD T A IVLT —ADWRTTZ EIZFHE T
BELDL, ZAFOURITTOBEII OV TR THAL W SHEHEEE RS,
ENRETFTNAEDIERTTDBEIZDNT, FI—T T EIlEASERBIIK
THENEEERT 5, BB, AAROERTIZOV TR THENEEEZ A5,

4. ¥4 (597)

1) AEOEED
MORSNERMNIZ BT Z2WELFAEILLLITETROT L LN TERE
12, BRICRBVEVWRSIIRZURT 2 ZROT 27k ERTRY, MEZ RS
LlzdziE, GO &Sz, WE, FE, ERLLE, WAVLRITETHRRTES
LT 5, [MERRTIE, WAVWAREATTEZTLIENRYTHE] Z &
EiEd,

2) #&1DR 1) (AEFOFF)
AROFENEERVIRV NS, #ET7 07— Ml AT %,

REOUTFARLREEIC, R40TRHEBRIWE> T, ERITDONLRENEEZ A
RENZER G, FSIE, R4OFESIHE-> Trd. I, FEPERL LEEBEREIE
Fre UTAGRSCRIZR LT,

1. BEBN 39)

CDUV I AU T 24280, AR EENT R4 v MERLANSHD
AT 5, CORFEEFELAZOZEOREEZT THEDT, HECEFREOEN
iFbahotz,

2. BA@TH)

HADNSFZ UL BHEDOEHEY 2 — A& L, a7 LBy Lt ezEiTs,
FDEE, VR TIvbEY T LIV, VRVOESETELRRIFELI LIV EEF
AL, EDEIHIHEY2a—A&WXRLZSEB0WHAEVWIFREEEIRT 5,

3. EBM(3B%)
1) BMED—-UY— FOBRH

SHIE, HEY2—AORDVIZT 4NV LT —RA%FES) ZEE2E5TF, EE1LAIZLIDD 7 4
WL —ABTAT 5, 7 4INLT— A, BEILPA->THY, AUESFR LTI —
TEED, EESENBABTIN—THNTELLIIIIEATCHD BODTIN—T&1E
%), Flz, WREEIZTANLT—ANTNBOIDIIZTEODMEERNET S5
DT ANLT—=AEZTNENE N =TT 5, T, 77— —bagiE1 A
IERAT 5,

2) T

FTFDIZ, 7 AINLT—ADARFTON—=IVEFHHT S, 1 DODHDIL—ILIZ, 7 4L

LT =2 3MED EIZBNTEALZE BT, MTHAEEIZT AIIVLT—ANTI
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WeHDFILT), 2D0HDIIV—IVIE, T — ADB OB NN X HIZHNE L TH 5,
TIN—=T &, EARBUNTINS 2N E@LrEERD, 238, TIV—TTHEALIUAN
JiZRELTHL I, BRRLTHEHLUANTEHERT 5. MTHRSE SIZEDILATTAH
KON THET S, BRLTES574DDUNTTHLLLHBDIZEFLTD
59, MOEFULILEEN LD ST-0F, H11OODO=MAFEOIUNTTH -7z,

Let’s guess which shape has the shortest red line.

K11 TA4ILLAT— DI
3) HIE
SOTHEMNEL VM E D D EED
OHIZIFEDELIIZLIEELIVER
IMEMS &, EfENSEEFIZHN
eI BERMH72DHl - T
HDHIEERET L, EBRICHIS 2
Wiz, MEEREHRERMAT 5, *
foy WELLERELSET H7200
J—2y—bFbEMT S, JIL—T
ZRODB1-DDESILOBRTFNEE
DEFENZNS ZRNZED IZHK S,
7T AT, PAFOREDFIE EE2 J4ILLT—2ADRAE
EHET S, (FIED WL EC7 VL7 —2A% KRR IAERS, (FIE2) 7 4 VLT —
ABRETHER N 722720, N7 0 LABENnEIIZE-o 7 <IHES)., (FIES) ftx
T ANLT =AML, MOESEEHRATHS, (FIED) BlofcRSE2TY—22— 10D
Oz T 5 (BE2), 50%, K11 0OQ0HE»SIEIZ, HIERKEEREEL T
HE59, INSOFENS, DOBFENRDBEL RV ZTITHLI EEERT S, LML,
HIEFERIZ OV T, MEBRENH LD, IN—TTEIZLDOEVDDH D L &R
T 5%,

4) EEICK 2R

HWaZEDANT, B/NIBEZEEHEND D FTHERNEAD D EMS, SIELTAaABLE
SOERMPHFSNEY, EENSE TR kD, HETIIBENHLOT, FET
FERESERDTHDZEERET S, 74V LT —ADEREM D &, EFEFHIEL,
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F1bem&EEA D, FIETE, 74NVLTr—2A0¥FEr=1.5m& T 5 L EMERT 5,
M11 oO0HE (ZAak) OFtE ke, EifEe IR -84 > hoRER
LN 6iErDS (M12), MI12OKOBLNIEHMERTEMIZKREDT, FOMED
FEEE 37 THL, BROEFSL EEN 12D THLDT, ZOESIE, 12r=12 X 1.5=18
Thd, o T,OOHEOMOESIE3IT+181272%, QDBE (ENK) L0054 (F
TAIE) 1I2DW0iE, 7V —TTEZ D, 1093, NT—HKA > P THEERLENGE
IEFETS (K13, BES3, M14), 5 THNLENTFTOEHERE, IXTERLUES (3
THI8) IR TVWBILEMHAT S, QDBHEE, EHXFABLELVWWIEEZD, &
FlE, M15DEIIZTNTORESERD 5L TREET-7N, 1HTHORERS
DBIZ, MI6D LI IIAFEREFE - THEREIVBEL DL EFAT S XD IZ¥EN
RELHELT,

The circumference of the blue pieces is The circumference of the blue pieces is
3n 3n
How many “r” are there in this purple line? How many radiuses are there in this purple line?
12 12
How longisA+B+C=12r=12x1.5 = 18 How longisA+B+C+D= 12r = 12x1.5 = 18
D

The total length is 3rt+18 ¢ The total length is 3r+18

13 Qnza (RAK) ORAORS
M12 OnBme (ZAF) OBRORS = | !

The circumference of the blue pieces is

How many radiuses are there in this purple line?

12
HowlongisA+l;3)+C+D=12X 1.5=18

g
5 I
..iYQY‘.‘V The total length is 3r+18
U AD

K14 Q0Ha (FHTOIR) ORAORS

EBE3 QnBse (EAF) ORAOES

The circumference of the blue pieces is

In the 4th one...

3n
How long is the orange line? .
€ g The purple line = 12 cm
8r=8x1.5=12
How long is the green line?

1.7rx2=1.7x1.5%2=5.1 The green line X 4r = 6cm

D The straight line € 12r=18cm

" V3=17
./ \p The total length is 3m+17.1

M15 @0Ha (AAK) oBAOR= (1) R16 @0Be (HAK) OAORS (2)
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—H/E LR HANFT 2, EREIZHIE
L7z, SHELIZO L THRNEZ N
T&, mEIL, Bzl TAL L
2ET, HEOMICAFEEEEESS
®5%5, T T, 6KADEY 2 — A%
WY IZAAN, FNSICHE T, RE
DEFIZZDMEHGIVTH S o7z,
T5E, HYa—AIE, H110@DFE
(HAE) 2ot (BE4), E<Hl<
ZET, ~HHEVWBIIHRERDLZ L
EETSE, SHOZEETE HEbEL BE 4 HY1—ADER
MeRENTEE, WE, 8, ERTHIODLZENTEX L, MEEZALE X1,
CRBTTETEALZENKYITY] &2, REFEKT Lz, REIC, KEFEOFEEN
BERVRO NS, BET7 75— Mg AT %,

$5E Satit IMERFEADT VI — FRABOEREER

T — NRER, FENEHD B DRES Satit PIMDAERENED L H 22Tk
MEFHMET 57 DICEM U, 77— MEATEHE, FEMERLL, BHERTOX
IZHEHIZSRETHETLHDTH 5,

1) $B%® [Mysterious diagram] (2K 51 345F)

BREOQDT7 7 — MEEBETE, [OFFAREZERLr->kh] [Q¥FEANREHMR T/
2 [@FLOWHRITTE ] [@FZEHIEL D -] [BFE 158 X IR -
fer] [T - RGBT o leh] [DRETEADLENTE ] OTHE
ZOWTHEM U (85), ABEHONSG®Z T, 1¥FEFHTEDEAS 4.3 E (%
6) THO, REORFEMRIZE > THRBELLHEMTERLEEAONS, —), FAEEH
®EDIF, 1FEFHTENENS.0&3.3 (£6) THY, HEERFEDLAEEDIXS D
ENDHY, RETHSLWFEERETEENEALEILTHEN S EZFEALNS,

x5 EBEOO7VT— FRARARER

Item Evaluation
(@D| Was today’s content fun? Boring =+ 1 2 3 4 5 -+ Fun
@| Did you understand today’s class? No+1 2 3 4 5 - Yes
3| Did you make a new discovery? No:=1 2 3 4 5 - Yes
(@)| Was the activity fun? No:+1 2 3 4 5 - Yes
(B)| Was the activity helpful? No=+1 2 3 4 5 - Yes
(®)| Was our English easy? Easy -1 2 3 4 5 -+ difficult
(@ | Did you answer in the class? No--1 2 3 4 5 - Yes
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xk6 BEOODT7VYT— AR

L4 1 (1/8) 2 (1/9) 3 (1/7) 4 (1/7) 5 (1/9) il 225
M | SD| M | SD| M |[SD| M | SD| M | SD| M | SD
@ | 42 10.73| 4.1 |082| 41 |063]| 4.6 | 0.68| 4.6 | 0.62| 4.3 |0.73
@ | 4.1 |0.73| 4.2 | 089 | 4.3 | 0.74| 4.3 | 0.76 | 4.6 | 0.55 | 4.3 |0.76
® | 45 1068 4.1 |0.93| 45 | 0.67| 44 |0.78| 45 | 067 | 4.4 |0.78
@ | 42 1061 39 |097| 41 |0.63| 47 | 054| 46 | 055 4.3 |0.75
® | 44 (061 43 |0.77| 4.2 |0.62| 46 | 062| 4.7 | 051 | 44 |0.66
® | 331119 31 |1.31] 381 |089| 33 |146| 24 |1.05| 3.0 |1.24
@ | 35 |1.43| 33 |166| 31 |1.11] 3.4 |1.72| 3.0 | 1.62| 3.3 |1.53
(B FhoO/O, OAOH%%T.

2) $B%@/[Circumference] (FZER FE2%H5F)

REQOT 7 — FABE T, [ODEMEZBLLAN 0] [QBREREL» >0 [G
FERARBERCE ] [QFBFFEEZE L > 2] (D7) — TEHIIEIRT > 12 h)
[T —=FA v heT =2y =M@Y TH o] [ORTREAITRIEN >t O
THHIZODWTHER L &7, RTOFAFEBIZBWT, 2¥FEFETEDEES 4.0 L0
(38 Thy, HEQBEMIZE > THNRELLHEMRTELLEEAONS, iz, #AA
HEHDE, 2%FEFHT4.2 (£8) LthoEH LV bEL, WELBEL TEFEDORTPH
AVIMIEM ol MR En, {FEEECTH 5 [SH2RTYH 2T CHRERRE 5]
CENEMTEEEALNS,

x7 BEQOT7VYT— HBAER

Item Evaluation

(D| The program was interesting. No 12345 Yes

@)| Today’s class was fun. No 12345 --Yes

3| 1understood the contents. No--+12345---Yes

@)| The activity was fun. No 12345 --Yes

(B)| Cooperating with other members were fun. No-=-12345--Yes

()| PowerPoint and learning print were appropriate. No---12345--Yes

(@ | 1 found new ideas and thinking ways. No-++12345-Yes

*£8 BEQOT7VT— FRERR
o 4 1 (1/8) 2 (1/7) 3 (1/8) 4 (1/9) 5 (1/7) 2 PAE

M SD M SD M SD M SD M SD M SD

@ | 4.1 /093] 4.0 |0.82| 4.1 |0.71| 3.8 |1.19| 39 | 057 | 4.0 |0.88
@ | 4.0 |0.92| 4.0 | 082 | 44 |0.77| 3.7 |0.94| 3.9 | 0.68| 4.0 |0.86
® | 42 |0.85| 3.9 |088| 40 |085| 3.8 |1.25| 3.9 | 0.87| 4.0 |0.96
@ | 40 | 1.00| 3.9 |094| 43 |083] 3.9 |0.94| 3.8 |0.70| 4.0 |0.91
® 3.9 [1.04] 39 (098] 41 |0.76| 4.0 | 0.89| 4.1 |0.78| 4.0 |0.90
® | 42 |0.82| 4.0 |085| 4.2 |066]| 4.0 |1.03| 4.2 |0.68| 4.1 |0.83
@ | 45 |0.71| 4.1 |079| 45 |056| 3.8 | 1.05| 4.2 | 0.83| 4.2 |0.84
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PIM TE@l L 12 B DIRED, FEDBEDHD R — I TTr — L% LN 5 IEADHDE
RAEeFRbDTHo7cZ &, Satit PIMD%ekT] & DREMFTETIE, £HEOT 7T 1€
T 4 OEEN EFOBEMNT, 7T 4T 4 ERFEEOBEOEHLE) IOV THE
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F2HEOSMELHIZ OV L [BEERENDN T TLKAL LD T Tldimn D, JEEsH
DEDLZARVERBEIZANTZ L TELORIHERZ T (A2)] 2L T THD, MWHE
FHEEENOSNMIE->TC, TICEEERNIDNAET 25D TEROA, Z ORERD
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2) BHABZEHERIZITOREDCDHNSMAER[ENTERD,
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BEEAEBOIRL, RBIVEZFEZDLZBDIZLTHY, BEILLDIZBLT, HEHEE+TS
BEMMEN LTSN THIEZFALNS, LML, BbIOLEEFEZXLEM (7 4V LT —
A) TH, TNEMH > THEHEICREL TLEEOHRPHEM, O TRHEND 722
L (A8, A9) BN THY, HEILVTARTLZLE L TETLNIEHOHNE M
FEHETLHATH S,

PIEXY, BEDILVTEARI L, OFEBICRELEL TRIELREEWEL T
W ZEDNRETHDEZE, @QNRT—HKA > FONELER, BHONERHETEBHKL,
BRI PTOIERIERE T2 2 ENETEN 5,
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SEEER, FHIFELELAFLETHY, EETRATEIHEZRBBRL T 6, MW
HEIZZML TS, E55TH, REICVERERL, EBICREEZLTVEN, £0
&0 LGEAPHE A E AN T AN ER S 72 (Q14),

@i, BEEERTLZE, JVLVWEMET LI E, ILFEATEREIEDYS
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W5 (Al14), DI ENBHIE, FRABEE TORBMEIFHEEEZIZBEN SN T
Wizl EWgh s,
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7ol HDbHVETL, &, HRENSDT RNA AETEVT, =ZF)
DEBOFEIZH > TOLDTIFR LT, BRI, HENIZIEXEZTT, E
EDEVADNEDTEANHESL > TOHIFENIZ LD T, EEOPMREEIZ
HRIZELL o Tl B0 E T,

ZIT5E, BUILXV, REOHNIVRENTELENIZETTH,

v, 9T,

SEOBNBBEEE E FHHEFERPE T, RIIMHESENZREL TVWELEDNDH
NIEHALE S,

FREFTFBRELLZALDE, FEIZEIVIEZERDTVENEEZT,
ZTOEAEHTOOEMETEENS EE—FBRELEAT, MOV
ELELBHOTLESRY, EDVIZLKLKBoTLELDEND T ENTERE
HTH-o7-DT, %Fﬁ%**“@“é FODXOVEMIZTEIENS BV E LT,
RADHTH, TRIZESAEBEVT, 2117 <HN, OO%E FEED/NA Y
VHINDRFHE) ICHELERTHE 5T, THIVWIEMTZEI o THIHE
2, X<FEAT, AREIUBEDOVPTVEMET LS LT AT, FRFEHD
RADEEBRUIZ ol ET,

FREFHTEALIEN, R4 DEHTHITASNIEVI ZETTA,
FWZ95TY,

PRETHZEEEET 0L, HABTHFE2HEET 50 TR, ANEVIEH Y
FLch, BAA, EIOSENWFELHATELVLIENEH Y TN,
FITRANERE S TO T, HEO¥KR TEMBIERE /) — DB - T, Thi
HOADXRYTEEZDL5>THWIDBDT, ZADHTE, —A1HEXRTLy hHH
BEINTOT, ETEREETHEBETHRVIZIS>THEELIRNAEDT, £5T
TR, ZHIVIHEKDBEENIHEATTINE D, SEMNEFICEME LT, %
MIZOVWTEAT, BRICEEREZAEZZFBV T ELIFEOHNE L TE
FAUEIEomEB0nEd, ToHT, 24 TEREORTTENIH T 77 4
T4 T5E0IEHERYD ANTHT, HEDT - &HEEE W RINIZH F

7
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DM oTeDT, HEELTEHTTH, ZZoFICfAAZN T B EED
RELETEEVWET,

Q7. HADHHIRED L &L 5 X ) RIBHIIED F LI,

AITHEEO L EE, 295 T3, X1 OFETE, 403N FEEF T LE-T,
FBEASET, LV XIHIRIKE, brolfFo TS, HADREDIRED
KE&TT LA,

QIS HATIToTWARELETL VYL THo UToEBHIATTUINE D, FFiZ,
NETHHIETH, BHTH, CNRIEFHAMBFORFELDZEVLI XIHRbDIEED X
L7zl

A18. %9 Tdh, ThiE, FiizboEETHI &, FTETHRAEBILEFTEASET,
ZTOBTOholeF—LEM, FBEZALF-LIIEELTEL), TNEARAKRT
HELT, ZIHhZAZHEEIHT LN ) RHNIE, EREHED TEAR
WNWEZAERS T, XA DEBEREIZHAAATZDT, HADEEDHRNO XL &
EENLILEIATRERVET,

Q19. 24 TEBIZRELL T, WAVLWAEZAREBWETH, 5%, HOHNRES
FTLHEEW, WML TOLEnED, RIZVDRERS HIXH Y T 0,

ALY WEEFEICRMET2bD%, L0X0WbD, XU—FA U N Eokb, &b,
Beh, MPVEZAET, LoniRET s &iolceh, b, FHED
7T, WEAFRMERIIZADDRIVVWATTINED, 2220 AT,
FEDHEBLEVIBBEEBALOOERIL L DEVIDN, 5HEBE
PLIWEZATT,

Q20. 5 P LD WHEMIZ72 D 23, I TSEIRERENH O 370, FlIREET
WALIEWERS Z&EEHD £Th,

A20. ERFEHS XA DEHBHFEEL 27 DT, HIREYELEHS B TEALN
Y, HALBTHEH TEL0TEEEIATTINE S, SEII/NEERDT
WEOFHEVLID, Bo TLWLREESE 2T, SEMEWIZKD &N, HRD
HUFE 0 ED, FORESIENZEI VI, RENRMTEZITNTIZONT,
P EV/NEEERZETIHE Y ELBHIDT, EOIZEDELLBDE®ERL T
Sl ER-sTHET,

Q21.4EIFAANTSMUL £ LW, BHEETHFHT 2IFHEIEFaicBin E Lz h,

A21.130, ENF L, A THEEZI > TEXZ DT, TIEHRIZTER
ERVWET,

Q22. DS EL & DD T, BRLCEFANAVEI YA H o B0 ET
M, WMETHEEIITRULEREIIED 2T,

A22. SHIEHEIE 8, AFERDT, EREFHERBML TL50 7T, BERA—HTIhIEZ
DEEWMO AN LETH, BRAMGINLET DT, ARLBEORBATH
BoltMbZHBIXEVIEIIZ, 42 TORBOFEEBEVWAEZIAT, LrEh
MDD TN DEAALTRD T, MEODBLONDIZZNIZLIZENHD
kL ELL,

Q23. T, SEDOFEEE, AARTHHEEL T, ALIIMELLZBDER> TITT
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LS ZETTR, FLDODOLHIBEMIZRY A, SHO XA DEHTI,
BEEDREDCDEVIHTIE, EHINVITEEERIENTEZ LD,

A2 B FDEEEELH AT, BHFOREZIRENDPHTLSDT, BRTXFeHE
LT TIER LT, ICTORKE, SHETHWAIEX, NTY—HRA 2 N THOBEDH
MDD DREPEESTZD L THRH> THWLATTINED, TOHERTEZHD
MEABTRETNIE, —FELIEDLOILTOONENISIBRET S, 52
FTENE, REAFORENEB CAIEIITERNDT, EZFTERRFLT,
EZEERLRVED, TZ0BEE-EVIELE, ZIHA-FEEHILIELD
ENDMNBENI I BHEEFYE L oD VEFEZTESL Z EMNRYIT, REILHE
MLTITF SR EEVE LT,

Q24.2NT, BT TY., bOHESITEVE LI,

BIE REDEFE

AFSCTUE, B3R BUEHEE FTEH TSMFENFERL 72 2 DDBEFEOREIZI OV T,
FOMEAEFEMICRE Ule, PRET, B E UTRRSCRICIEZEMER U -8 EE
bIRAT, FTo, WHNBEFEHEERE TOREDILVOMRE, SMEEANDA VR 12—
A CTEAIICIHS N Ui, ZORSE, WIPEEERE TOREDT D ORI,
(1) HAOEZFEEORNO L S&24ED LHERRE ORE GEREORR, HHXIZ

TN —T TOMRR, 75 AZETOMY L, BECXb ) 2EHLILRED

KOMNTE, TORELWNOERTHBLR O TEMTE I, EMLUIREL &

EOFHE B MR X <, WHEFHEEHOHNEZZER TSI L,

(2) BEDILIVIZBOVTIE, T IFEMPEMOBEYIM, BRECELDORIE, #HiEE
RERHARGETHIEL, HMELRENRFOREL L TR > TV 50 & BT
EELEL THEND, BEORELEL TEVIIDIDIIRET L ENANBETHS Z
LEFMTERL L,

(3) HAL Satit PIMODEFDIREIZE T DT 75 4 UT 4 DER T DENIZ DD CTHE
fi L, Satit IMDIFETD T V57 4 €T 1 DEZTT (EHEANOHEDOF, 7 VT 4 LT+
L LOBBEOERRE) EHATHIHEH CTE2HEMEDNH 25 Z ENBERTE /22
Lk,

(4) HATEERZMS ZEEFRBICLAEEDC VDTN %M, Satit PIM TIXICT
(FTLErF—vary 7 ) 25 L ERHRE LIREOLL VD ThhE &%
HENZHY, ICTHEHAEZEMUREICONTELIE, 512, SROEEIL
0TI, ICTEMED ZEAEFHRICLAIREDILL V& LD, BROERH L ICT DIEH
DEBEHIZLTH, EFICE>THMLLTWER (avF7oy) 2 k752485
ATC, BRTHINECERBL TICRET 52 & BIAE, WKERFES 7L L5
DIVERY) W ETH D &Mool &,

(5)  KESCRKOBERDOFEMER L e FEIBERIZbH 5 L) 12, BETOFREMZEHRKL,
HAGE & HEEIC X 2 FM &2 iz LI BIBEREER L, BE DIV &EITo7/, L
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MU, EEORETE, BATORMOIGRIZT TIE+a TR, EEDRIEZ Ei

U7 RPHER, S50 oME FIA X, BETOREMEEEORIEZHLE Ul

EREEOIER) NUETHL IR ENTERI L,
BEDNHS M ER ST,

GBI, HEISVOMBRTHE N Lo, QEFOHREE ZER (3T )
DIRROABPRIADOKE, QFEEDRIGEEH U R PHER, SESTONERLS
DIEHREORELWET 57-DOFED VDL JT B A, WEFHE > 7 L€ 5,
HEIOFEM L LD RIS FLE U EIEEROERAZ L) 2BET L, ERORENE
IWEENLDEERTLILENHRETDH S,

<HFE>
A VAR BBV EEF LA NI EEIEERE ARV 0T
FHEOES AN L ET,

<fIg8>

CEINEEEEE R ENOSNEEE, HAREE TR JASSO) OXEEEL, £,
AR DI BE R B S ERITEC GRERS IP18K02650, AFFeftEH : h
KHTRD OB %157,
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1. #3%® [Mysterious diagram] (P2 51 25F) OFBEGE
Time & Stage H X & English
1. 228N (1) 828"

introduction
about
ourselves and
Japan.

(543)

HIeE A, BLHELT, ABEHEANSKE
L7, Fho#ATizO000 T, FAlE K% THEH
BHEZEATHLET, MIRETI/E—2L T &
T, RBESATTE—T =V Fhy TERE Ui ?
ETHRI VIO LEAGENYTL, HEABYE
VI 77— L TAHTLESY, (CAHBEBKIZA

CHATT)
(2) BAEDBEN

MOAZ Y —v&ERTREL, ZHIEHATT,
ZLTC, CNHREBOFEATWAETFRTY, &

FRIZE, HABEZZRBONHY T, AYT
SAE, W, UeUf, DA ZE0EE=K
HMENHDONHY £T, BROTE AR, k3L

Lz, SASHLEVI BDONH Y X,
K, HEEZA OKUEOBNIZDONTHIEL

T, 20T 7E, HAEAEZA OFEERELRE T
HREKRE b0 T, HAICEE, 2, &,
ZONENDH D720, 1EOEEENRLLTT, K
DTF71F, HEENY Ay ) HMEKEE AT
HBDTY, NrayOkEEKERHRED2M5H 0
7,

+ Hello. We came from Japan. I learn math education

in Iwate university. I play rugby in university. Did
you watch Rugby World Cup last year? It was very
exciting games! Please try rugby. Nice to meet you.

+ Look at screen. This is Japan and Iwate prefecture,

where we live. There are many famous things
in Iwate prefecture. Speaking by food, there are
Morioka three major noodles, Reimen and Jajamen,
Wankosoba. Speaking by festival, there is Sansa
dance.

+ Next, I will talk you about difference in climate

between Japan and Thailand. This is a graph
comparing Japan with Thailand about the average
temperature high and low. Japan has a big
temperature difference of a year because there are
four seasons in Japan, spring, summer, fall, winter.
Next graph is comparing Tokyo and Bangkok about
the monthly precipitation. The monthly precipitation
in Bangkok is twice as large as Tokyo.

2.8A
Introduction

(1543)

(1) FEEORHESE (N0 —R1 > + E#FIRE)
SHIEEBRDEL £ O, SHERFIZ DL T
Bz, WLOKEAHTL 50T, £TE5H
fEOHAFEEMALEIL LD, FIDIZAHAEIDOT
ZOHBIESADBFTVEL L., TOMBE=MAE
LWV ET, CZORAEDADDF L VDS
ERENVET, FLT, 2O0ESE/IRD DD
B, BERVZZOHFEVHIO L2 Aftenn
g, e B
(2) R OER; | (EFHF)
(EREAELUELSS)
ZOMEEMETNETA, THIFMES T ARS T
ADQIEENETYT, ZORKFEOMHEERD SN LT,

T, TOEAEERDIZTIVET, 2217
MEEBEHLTabELE, ZOMENTEE L,

COREEMEEVETA (ZMAK). T,
FEOERIE N 5 TTh,

Kz, EFEERIZAY 5L, 20X RN
EATEE L, ZRERALEHIRETTY (BN
)., ZOREOEMIZN S TY N,

Kiz, EAEE2MAY T EHE, DX RN
ENTEE L, 2O BREEBRALVOLET
» CFTMZE), COREOEMKIEN S TT A,
BHIL, CABRRENTEELE (BB). Ihiak
ALV ETh, COMEOHBEIZNSTTN,

S, EHNENS 4DOMBICEE L& L, £h
TNHMEEE) TLELP, ThbDZens, EE
ZZTH, HEEIEDOLARNIENDRMD LA,

oM
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« Let’s start class. Today’s class is about figures. There

are lots of figures, so let’s check the terms used today.
I will say terms, please repeat after me. Triangle.
Right triangle. Rectangle. Square. Parallelogram.
Trapezoid. These four figures called a quadrilateral
too. The four orange lines of this rectangle are called
side. And, a line that connects two vertices and isn't

a side is called diagonal. **-++* .

+ What do you call this figure? This is a figure of

vertical 8 squares and horizontal 8 squares. How big
is this area? I will cut into two and rearranges. What

do you call this figure? How big is this area?

+ Next, we cut sideways. we can make like this figure.

What is this figure? (Triangle) How big is this area?

+ Next, we cut sideways. we can make like this figure.

What is this figure? (Rectangle) How big is this
area?

+ Next, we cut sideways. we can make like this figure.

What is this figure? (Parallelogram, Trapezoid) How
big is this area?

+ Now, we change four figures from square. How big

was these areas? We understood that if we change a

shape, the area doesn’t change from these things.
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Time & Stage H ® & English
(3) RFEDER | D (IEF5H) - Let’s think about another figure! T will hand out a
(AEHIELTZLDICRAZHE) paper. You cut 3 times like this and rearrange and
T, IHI1IDMOREEEZEATAHAEZLELI. 7 think area. I have important points. First, you can
VY MEBYET, TOXDIT, 3MEAY PLET, turn this paper, front, back. Second, you can think of
Ay bLicbDE, SoZDEIIHEZEAT, W the figure in two parts. Let's try!
BMERDTHZL &5, FEADVDHV T, 100,
MEHREL THNWTT, 5512, 220KE
ZHIFTHNNTT, T, Pk THaEL XD, + How figures did you make? How big is this area?
EARKENTE X LIch, ERIEW LS TTA, How figures did you make another? We learned
iz EARKENTE E LI, S0, BEEA that if we change a form, the area doesn’t change.
THHMIIEDE BN > T L EMERL Z LW, Nonetheless there are figures that don’t same the
HEMNLESRENTTCEE L, £5LTTL X area. Why?
PN
(4) FEEOREDRT
ENEOREZEAS &, HENEDSHEIC Today, we are going to think about why the area
DVTHEALD, changes when we change the shape of this square!
3. & (1) REOER Il (BER=AF)
Body (/I ELTBLDICRAZHS)
(2574)) TV MERD T, + I'will hand out paper.

EoZXONIEEEZ BRI, MOKEEE X L.
ADDRIEEMRIZI - THIY, ) 1ROBE/[=[AE
DROHFIZINE 5 X D12, 4DORIEEIEVE A TL
IO, fEolbHiEHRDTAHAEL XD,

ZDOEIIESATEEZLLEN?

fihi 23 S B EfEN I AZ 0 T 0,

ZDEIADDONEE 2 ODODEAZAFIZIEY
BABENTEET,

INSOEMAZMLOHEBIZOSIIRD LK
AR

IRABN TV REA=AEEL LN TE XL
7.

[/ U420 CHEA=MAEO#O Iz D
ez, ESLTHMEALEIDTL L. ThE
EMERIBIAICEATHELVET,

FTIZEADDRELVWERSY DT, DUKRE
Ll &9,

HERD 5 EX 13O FEEM -2 E, hid
BADBFETETN? (KL

T, FIERADETTTIN? (FE)

EAEESEIAIU 27 0EDE>TLENHS
S MZIEL %D T &£,

MIZEATORVWEZANEEHDEEHIDT,
TIMHHFEATHEL LD,

EABZENDRND LN ?

ABELBC TRMHEARUL TIERSZ5 T,

Hxx, XOMMESOYDHEMETESTZ &N
TEETOT, ALYy YOEHA=ZMEOHE%E 3/8L
LT EBCHOME WL SRV ETN?

DFY, ZOXHIICHANLE, ZOEAZMED
FHAFERTEH D A,

HIIRTV U ERY T, EOTINV—DEA
SARLIEFETVER->T, TOoF Ly YoEM[=
A2 LR THTLES W,
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« Let’s think about another figure. Please cut along the

line. And rearrange with four figures to fit inside the

triangle frame. Please think about area after making.

+ Please look at the screen. Could you make a triangle

like this?

+ Is there anyone else who could make different

figures?

« In this way you can rearrange the four shapes into

two right triangles.

+ What is the area of these right triangles?
+ I was able to make a right triangle like this.

+ There is no square! We fitted same four figures to

inside the same triangle. Nonetheless why the area

isn’t same? Let’s think about this wonder.

+ But it is difficult. So, let’s check a little.

+ When we found area, we used No,13. What number

is 13? 13 is base.

+ What number is 5? 5 is height.
+ Base and height probably clear because fit just in the

grid.

+ There are places that haven’t thought yet. Let’s think

about there.

+ What do you know?
+ AB and BC look not the same inclination.

- The inclination is made Y’s increase / X’s increase.

So, inclination of orange triangle is 3/8. What is the

inclination of BC.

+ So, rearrange like this, the hypotenuse of this triangle

is not straight line.

+ I will hand out another paper. You can cut blue

triangle and compare with orange triangle.
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H ® &

English

EARIENDMY LD,

EAZME1EANZATHT, ERZMAF2 3K
BATNSDT, ERTHDETNAH S LN
MO ET, TTEEMLOSOTNHAEL T T,

T, B THSOFEEMERL THEL .

(2) B DOZER 1D (EEFHH)
(AENELTZELDICRAZEE)

T, SoZOEAHEICESLE, Eizdny
HHEBOETN?EEALILERIIZEATHE
Lx9.

IS £ LI,

COXABIERIIERTEH Y A,

ABOMHEDNY ETA?2BCIE? D%, 200
EREEDETH IERITRV A, T5HE, &
DI ICRTEOHRIZBRE A TE XY, ZIAH
1oLk,

CONEHBRIEEZ ZIoON, 7 A AOEY:
H, NZVEROYLOA REATYT, HiEfhizs
WAWAINNZNVEED LT, BIENH -7 68
ORI L TAHATLIZE D,

BRI, THDEIIZZD A BRTEUMNMCD
W1 A KB EEL &N TEET, EHL TR
L5ONGHEHUILARERIZ, BTEATATE
SV, Fi, ZOEHELSHLICL R ARSMIE
HbHVET, INHBEUVFATHZL L.

+ What did you understand?

+ The hypotenuse isn’t straight line and there are

wrong. The hypotenuse of No,1 triangle is inflated
and No,2 is dented. There are wrong of area 1.

+ Now let's check the video.

+ Back to the rectangle a while ago. Where is wrong?

Let’s think!

+ Where was wrong?
+ This diagonal is not straight line in fact.
+ AB moves 5 sideways and 2 vertically but BC moves

8 sideways and 3 vertically. That is, this diagonal
is not a straight line when two straight lines are
combined. Then, a bap appears in rectangle like this.

This gap was 1 area.

+ The person who thought about this diagrammatic

wonder is Mr.sam loyd. He is from America and

Mathematician and Puzzle writer.

+ By the way, I can make a figure that have 63 area

like this. Let’s think after about why it decreases 1
based on what learned today. Also, there are square

that decrease 1 in the middle. Let’s think after too.

44848
Conclusion

(553)

(1) REEDEED
SHE, BELZADLHEMMNED 5 NEHZRXE
IZOLWTEHELELEL, Th, BEFEHKETERVLE
ZAHANBHY, FIIITNAANECTOLRZENDNY
U7,
s, RICEBENESZAE TS, AYEES
MEAH Y, Ri-HEZT THEET, WL<HEZ
THhOEENHEN D LUENH L ENFND
Lizh,
(2) #R1R D (AEFDEFAH)
AIREOZENREIRVIR SN E, HET VT —
PORAEBENLET,

+ Today, we learned about diagrammatic wonder whose

area changes when the shape is changed. But, we
understand that there were lines that were not straight
line, and there were wrong in fact.

It is important to think carefully before calculating,
not just looking. Because there are deference figures

even if they look rectangle or triangle.

+ Please write this reflection sheet while looking back

on today's class.
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2. $BEQ [Circumference] (R 2 545)

Hi

Time & Stage

H ® &

English

1. 828N

introduction

(1) BE#BN

ZhizBE, MoHFETIFOO00LEF X3, O

+ Hello! My name is OOOO. Please call me OO .

I'm a third grade student at Iwate university. My

about OLMPATLEESL, AFRFOIFETT, FEIX special skill is SANSA dance. Do you know SANSA?
ourselves SASHOTY, HIASASHVE > TV T SANSA is said to be the longest drum parade in the
(343) », SASHHVEFREVREOTHOERY TT, A world. Please look at the screen. (Japanese drum,
IV =TS, (KELHOMN) EFED Japanese flute, dance) Last summer, Iwate university
2, SFR¥FOF—LDVEBLELL, (CAHD got the highest award.
[k EH AT
2.8A (1) REFORBEDIRT - T have a question to you! What do you use when you
Introduction HIACEMTY., 7LEY NET9EYTT S wrap a present? It is popular present in Thailand,
(743) B, MEzffinEzdn? 24 TEIOXIRTLEY isn’t it? What’s this? A ribbon! We always use it for
FEHRTT LR, £HVRCTT, wrapping.

ZZIZ6DODEYa—ANHY T, FAlFIns - Now, there are 6 cans here. One day, I want to give
ZYRyTTIyE LT, OO%LEIZTLEL them to OO Sensei and I want to wrap them with a
LEIHIEBoTOVET, ZDLDIZHESAREY 12— ribbon, so I want you to think about how to arrange
ADWRTTEEAZTHL NN TT, the cans.

CSHOBREEGAEL L. + Let’s read today’s goal.
[—=FEF Ty B TVRANTRDIANTT Let’s find out which shape has the shortest ribbon
JB) 27O XS 1] for wrapping!
3. &R (1) #gMET -9 > — FOER
Body EFTIN—-TEMEDET, + Now, let’s make groups.
(3547) B ENEIMNIERDODA ST T 4NV LT —A + There are film cases which have numbers, so we will

NHY T, The 1 A1 DH-> THSZMRL

<

(&L, 2ULT, AUHESOAE TN —T&2E>

TS,

KIz, FOBEELE 5 AN ETD 1236 <
EE,
(2) 718

SHIEEHEY 2= ADRDVIZZDT 4 IV LT —A

EffioTHEAZY. ZOLE,
A DY T,

ZZTRD2DODR

OQ12HE 7 4NV L7 —2A%K+t0 FIZ@EWTHE A

52 &,

@2 0HET —AOMIZBREA RV XS ICEL Z &,

2 5y &2 HL % O T,
TR OF) &2Hi+0 ETfEo TS L,

6DODT7 4 I —A%H S

WA 0B) 074 T4 72HELET, ZOilEN

7 0B) 25 A N? (BT
DA TT ) 2#F A ANZDVETH?

I ERDTAT AT EZATHEL X LI,
MF VR A—FES THELLIIZTIv LTk

WERSTLET,

T, HIDIC—BRHO Iy YR 5

NJTETHELELS.

MoO=fAK, @RI, @FTHLE, @Ofhf
FORVROR TROMOREENLZEBE TN,

(3) AIE

G, BEALTRLTEE 2D TTH, 500

THEM DTN O TT 2 ?

84

give you it. Take one, and check your number. Make

group with same number.

+ Who has red number, please come to the front and

take the other materials.

« Instead of the cans, we are going to use film cases,
and there are two rules.

(@ First, push down the film cases on the clay.
(@ Second, don’t make gaps between the cases.

- Let’s think, we have 2 minutes. Make new shapes
with your six film cases on the clay! Let’s start!

+ Let’s share your ideas. Who came up with this shape?
(How about this one?)

+ Do you have any other ideas?

+ Thank you for a lot of ideas, but I want to wrap with
the shortest ribbon.

+ Let’s guess which shape has the shortest red line.

+ What do you think is the shortest red line among the
triangles, @ rectangles, (3 parallelograms and ()
pentagons in the figure?

+ We are going to find the shape of the shortest
circumstance, but how?
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* Yes, measuring!

+ I will give you a string, so please check the length of
the circumstance.

+ Let’s measure the red line with string and ruler. Who
has blue number, please come to the front and take
the other materials.

+ Check procedure.

(D Arrange film cases on the clay.

(2) Tie the cases with a string.

(3) Measure the string’s lengths with a ruler.

(@ Write the lengths on your worksheet in the left side.

+ Let’s measure, we have 5 minutes.

+ Let’s check the answer.

+ How long is the 1st one? (From () to @)

(@) triangle, @rectangle, @parallelogram, @ pentagon)
+ Which is the shortest?
+ (@pentagon!

(Let’s make sure there is a slightly differences in the

measurement results.)

+ In your answer, there was a slightly differences.
Except measuring, how can we know the shortest
circumstance?

+ Next, let’s calculate the red line’s lengths by using

math because we have error.

+ How long is the radius of the cases?

+ r=1.5cm

+ Then let's try the calculation together.

- We calculate the circumference of the @triangle as
an example.

+ How can we get the circumstance of this figure?

- How many “r” are there in this purple line?

- 12

+ How long is A+B+C

- 12r=12 X 1.5=18

+ What is the formula of the circumference of a circle?
2mr

+ The circumference of the blue pieces is 2 7w =2 7T X
1.5=3 .

+ The total length is 3 7z +18.

+ Is that okay.

- Calculate the circumference of (2) rectangle and ®
parallelogram in groups.

+ Let's start

+ We can calculate the circumference of (2)rectangles
and (3 parallelograms as well as (Dtriangles. Let’s
Check the calculation using PowerPoint

+ There are important points within the (5) pentagon.

* You can calculate this length using the Pythagorean
theorem.

+ Let’s check the answer of all.
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AETsL, RENHUEALBYELER, * Which is the shortest?
- (@)
+ Everyone got the same answer.
4 145 (1) FEFDE D
Conclusion INFETIT, FERICH -7 0EFR LV LT, 7 | - We searched the shortest circumstance by measuring
(543) VRN FEL 25U OB) 2L E L and calculation, right?

1.
LML, SN TAN - BETTIR?
AZEFZ - TS !
FEOBFLEVELTINBA?
HaRIAT, MEPULl<F2ED &,
CRAESI VI EMHND ETH?
- OIS JB) &, MEH<E-5ES &,
ENB@OAUANT ) ILEIKE NI ETT LK
HWTTR !
T, SHOFEHTT,

+ But there is a special way to find the shortest

circumstance!

+ Come around the table!
+ Who will help me?

+ Tie this string a little bit strong, what number is this

shape?

* Yes, the space will be like @ if we tie other shape

cans stronger!

+ This is today ’s goal.

SHIE, b HTHRATEE, [E G, %
BRCHEND L ENTEE L, MBEEZALEE
12, WAVLWADFTIETEALZENAYITT,

We were able to determine the minimum method by
measurements, calculations and experiments. When

we solve a problem, we can think in a variety of

ways.

BABDBNT T—FEROWITEIROMD £ LT,
HONES !

(2) #&1DIR 1) (B0 FFi)
TRYU 7Ly arORIzLET.

+ Thank you for your calculation, I could find the

shortest ribbon, and I can give a present to Nakamura

Sensei! Thank you very much!

* Now, please write the reflection sheet!
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1 Introduction

In 1970’s, Dr.Schumacher appealed the abolition of atomic power gener-
ations because of various poisonous influences due to radiation [2], and in
fact, even at the present day we have not found any safe disposal of the
radio-active wastes. In this paper we shall innovate a mathematical model
for the economy of atomic power generations and conduct Schumacher’s ap-
peal as a theorem. Moreover this theorem shows that the population of a
society decreases under atomic power generations, which may be a kind of
the paradox of the enrichment [1].

In the following, x(t) denotes the population of the society at time ¢.
First of all, when the society has no electric power generations, we shall
assume that x(t) obeys the logistic equation such that

dz

dt

where o is a positive constant. Secondly, when the society has electric

power generations which are not atomic, for example, hydro-dynamic or

thermal dynamic, we may assume, by setting y(¢) to be the total energy of
these non-atomic powers, that z(¢) and y(t) obey the system such that

=a(l—z)x (A)

d

d—f = a(l—-x)z+y

dy

= = —b B
7 x — by (B)

where a and b are positive constants. The meaning of (B) is the following
: the first equation shows that the growth rate of x(¢) is excited by the
addition of y(t) to the society, where the unit of the power is appropriately
chosen. Generally the electric power generation companies get their income
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from the society and pay the cost for the generation of the power, and this
manner is described by the second equation, where the income is represented
by «(t) for appropriately chosen unit and the cost by by(t), where the cost
are , for example, for the maintenance of the dam in the hydro-electric
power generation and for the fossil fuels in the thermal one. As is stated in
Theorem 1, the system (B) has a stable equilibrium point, which may claim
that our society is able to coexist with the non-atomic power generations.

Now we shall consider the case where the society has atomic power gener-
ations besides the non-atomic power generations as the case of our present
day. Setting z(t) to be the total energy of these atomic powers, we may
assume that z(t), y(¢) and z(t) obey the following system

dx

- = a(l—z)z+y+=z

dy

Y pp—

7 z — by (©)
dz .

v (1—0)x—cz—d/0 z(s) ds

where a, b, ¢, d and 6 are positive constants and 0 < § < 1. The meaning
of (C) is the following. First of all, the number ¢ = 0 of the lower extreme
value of the integral of the third equation denotes the initial time for the
atomic power generations to drive, and hence our initial condition is (1)

2(0) >0 y(0)>0 2(0)=0 (1)

The first equation shows that the growth rate of x(¢) is excited by the
addition of z(t) besides y(t) to the society. The terms 6z and (1 —6)z of the
second and the third equations show the divided incomes of z(¢) into the
two departments of the non-atomic power generations and the atomic power
ones respectively by the electric power generation companies. Moreover, in
the third equation, cz represents the cost for the uranic fuels for the atomic
power generations and the term of the integral the cost of the treatment for
the accumulated radio-active wastes from the initial time ¢ = 0 to present
time ¢, which is a feature of the atomic power generations.

2 Results
First of all, we shall treat system (B). The following Theorem 1 holds.

Theorem 1
The system (B) has the nontrivial equilibrium point P = (z,y) such that
r=1+ % and y = %(1 + %), which is asymptotically stable.
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Remark 1

The stability of P may claim that our society is able to coexist with non-
atomic powers generations. The proof of the stability of P follows from the
standard arguments about the eigenvalues of the linear variational equation
of the right hand side of(B) around P, and hence is omitted here.

Next we shall treat the system (C). From initial condition (1) we may
verify that x(t) > 0, y(t) > 0 and 2(¢) > 0 for 0 < ¢t < w, where w may be
infinite. Then Theorem 2 holds,whose proof is stated in the next section 3.

Theorem 2
The following (i) and (ii) hold

(i) Ifw is finite, then x(t), y(t) and z(t) are defined fort = w, and z(w) = 0,
while z(w) > 0 and y(w) > 0.

(ii) If w is infinite, then

A =0

. . 6
tlgglo z(t) = =z =1+ o
lim y(t) = Qxl
t—o0 b

/Ooo z(s) = (1;9)301

Remark 2
The conclusion such that either z(w) = 0 or tlim z(t) = 0 may claim the
o0

abolition of the atomic power generations. Moreover it is noted that x is
1

smaller than the x-component of the equilibrium of (B), 1+ b which may
a

claim the paradox of the enrichment [1].

‘We shall state the proof of Theorem 2 in the section 3 and several remarks
about Theorem 2 in the section 4 respectively.

3 Proof of Theorem 2

First of all we shall prove (i). Since w is finite, it follows from the second
equation that

y(w) = e *y(0) + 6 /w e @)z (s) ds
0

Since z(s) > 0 for 0 < s < w, this implies that y(w) > 0. On the other

hand, if z(w) = 0, then it follows from the first equation that dmd(f) > y(w) >
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0, which implies that z(¢) < 0 for immediately smaller than w.
This is a contradiction to the definition of w, and hence x(w) > 0. Therefore

z(w) = 0.

Next we shall prove (ii). Since w is infinite, z(t) > 0, y(¢) > 0 and
z(t) > 0 for ¢ > 0. Firstly we shall show that z(t), y(t) and z(t) are
bounded for ¢ > 0. Setting w(t) = y(t) + z(t), we shall show that z(¢) and
w(t) are bounded for ¢ > 0. Let consider the curve (z(t), w(t)) in the z — w
plane and the domains D; and Ds in the x — w plane such that

D1 = {(z,w);0<z<mz, w<w}
Dy = {(zmw)2*+w? <RY, 2>}

where 21 = 1+ =, a = min{b,c}, w; > & and R? = 2 + w?. (see
Fig.1)

w
— 1
W1 W - Ex
Dl ) e
D,
0
x2 + w?=R?
/
X1
Figure 1:

We shall show that the curve (z(t), w(t)) crosses the boundary of D;UDs,
that is, L and C, where L is the straight line such that {w = w1,0 <z < 21}
and C the part of the circle such that {z% +w? = R? 2 > 21, w > 0}, from
the outside into the inside, as t increases. In fact

dw dy(t) dz(t)

¢
== T ::c—by—cz—d/o z(s)ds
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and hence

—t<z—by—cz<z—aw

Therefore dl;gt) < 0 on L, which shows that the curve (x(t),w(t)) crosses
L from the above to the below as ¢ increases. (see Fig.2)

w

0 X1 X

Figure 2:

Moreover, setting V' (t) = 22(t) + w?(t), we may obtain that

dv(t) _ dx dw
e 2z o + 2w 7 < 2z{a(l — z)z + w} + 2w{z — aw}

and hence

dv(t) 1) T \2
—=<25a(l— — -2 - —
T < {a( x)+ a}x (\/aw \/&)
Therefore d‘ggt) < 0 for 2 > x1, which shows that the curve (x(t),w(t))
crosses C' from the outside into the inside, as ¢ increases. ( see Fig.3 )

Above all (z(t),w(t)) crosses the boundary of D; U Dy from the outside
into the inside, as increases. Since (z(0),w(0)) is contained in D; U Dy for
large w1, (z(t),w(t)) must remain in D; U Dy for ¢ > 0, which implies the
boundedness of z(t) and w(t) for ¢ > 0, that is, the boundedness of z(t), y(¢)
and z(t) for ¢t > 0.
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!

L

X1

Figure 3:

Finally we shall show that z(t), y(t) and z(t) converge to their respective
limits, as ¢ goes to infinity. Setting

¢
u(t) = / z(s)ds
0
we may see that u(t) satisfies the equation

2
C;Tg +c% +du=(1-0)z(t)

Since z(t) is bounded for ¢ > 0, it follows that u(¢) is bounded for ¢ > 0,
that is, [¢ z(s)ds is bounded for ¢ > 0. Therefore the third equation implies
that dil—sft) bounded for ¢ > 0, and hence z(t) is uniformly continuous for
t > 0. Since z(t) > 0 for ¢t > 0, the boundedness of this integral above all

implies that tli)m z(t) = 0. Moreover the third equation implies also that
(o]

d%z dz dz
—m=1-0)— —c —dz
dt dt dt
d?z - . dz(t)
and hence ;7 is bounded for ¢ > 0. Then we may see that tl;m =0.
o0
In fact, if this is not true, there is a sequence {t;} such that t; goes to
infinity as k goes to infinity and that [%l > ¢ for some positive constant
€. Since % is bounded, there is a positive constant § such that |d3§:t)| =
dz(t
for |t — tgx| < 6, which contradicts to lim z(¢) = 0. Since lim (®) =0, it
t—o0 t—oo dt
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follows from the third equation that x(oco) := tli)m x(t) exists and is equal
o0

to ﬁ Jo7 #(s)ds. From the first equation, the same argument implies

dz(t)

that lim
t—00

= 0 and, hence that y(o0) := tli)m y(t) exists and y(oco) =
o
dy(t
—a(l—xz(00))x(c0), and moreover, from the second equation, tlim % =0
—0

and hence y(co) = 2z(c0), which implies that z(co) = 1+ . Thus the
proof of (ii) is completed.

4 Remarks

First of all. system (C) may be written as in the following 4-system

d

d—f = al-x)z+y+=z
dy

Yo Gr—b

dt e

dz

¥ _ - S
m (1-0)z—cz—du
a

where z(0) = w(0) = 0. This system has the equilibrium point P(x1, y1,0, u1)

0 0 1—-40
$1:1+%, Y1 = 3T, U1:( ] )x1

We may see from [3] that P is asymptotically stable if d is sufficiently
large.

Secondly our natural question is to determine whether w is finite or
infinite, and it seems that the saturation term a(1—xz)x of the first equation is
too rigid to this question. Therefore we shall consider to relax this saturation
term to more general function f(x), while the result of theorem 2 almost
holds, and hence treat instead of (C) the following system (D) such that

dx

o flx)+y+z2

dy

o = Ox — by (D)
dz

il (1—9)x—cz—d/0 z(s)ds

where z(0) = 0. By the same argument as in the section 2, we can prove
the following theorem, where w is the same number as in Theorem 2.

143



ol S

Theorem 3
Assume that f(z) is continuous for x, f(0) = 0 and f(z) + £ < 0 for large
x > 0, where a = min{b,c}. Then the following (i) and (ii) hold

(i) If w is finite, then z(w) = 0, while z(w) > 0 and y(w) > 0.

(ii) If w is infinite, then lim z(t) = 0 and there exist lim x(t), lim y(t)
t—o00 t—r00 t—o0
and [3° z(s) ds.

In the following we assumed that ¢ = 1,6 = 1 and 0 < ¢ < 1 in (D),
which means that the electric company of the power generation divides the
total income z(t) equally to the both departments of the non-atomic power
and the atomic power and that the cost of uranium fuels is taken to be
cheaper than the one of the fossil fuels.

Example 1

We shall show the existence of f(x) for the case where w is finite. Assuming
that z(t) = 2t — > for 0 < t < 2, where w = 2, we may obtain from
the third equation that x(t) = 4 — 4(1 — ¢)t — 2ct® + 2dt*> — 2dt®. Since

dfigf) = 4c — 4 + 4(d — ¢)t — 2d¢t?, it follows that x(t) > 0 and d:zgt) < 0 for

0 <t <2 in the case where ¢ < @ and % <d<1++1-—c2, and hence in
this case, for each of [0, 2] there corresponds one and only one x such that
z = 2(t) for z(2) < z < z(0), where z(2) = 3 — 4 and 2(0) = 4, and hence
t is taken to be an function of x, say t = t(z) for (2) < x < z(0). From
the second equation we may obtain y(t) such that y(t) > 0 for 0 <t < 2 if
y(0) > 0, and from the first equation

dz(t
£ = 0 —yt) — 20

Here it is noted that the right hand side may be taken to be the function
of x by the substitution of t = t(z), while f(x) is not determined for 0 <
x < z(2) and for x > z(0).

Example 2

We shall show the existence of f(x) for the case where w is infinite. Assuming
that z(t) = (at + ft2)e~ for t > 0, where o and 3 are positive constants,
we may obtain from the third equation that

z(t) = 2d(a+28)—2e{28d+ad—a+(ad+a—act+28d—2B)t+B(d+1—c)t*}
Since

dz(t)

ke 2728 — 20 + ac + (ad + o — ac + 2Bc — 4B)t + B(d + 1 — c)t?}

it follows that dflgt) > 0 for t > 0 in case where 2d > ¢* — 2c+ 2 and 3

is sufficiently large. Therefore in this case, for each t > 0 there corresponds
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one and only one x = x(t) for (0) < z < x(c0), where £(0) = 2« and
x(o0) = 2d(a+2p), and hence t is take to be the function of z, say t = t(x).
From the second equation we may obtain that y(t) > 0 for y(0) > 0, and
from the third equation that f(x) = da;gf) —y(t) — z(t), which may be taken
to be the function of x by the substitution t = t(x), while f(x) is not

determined for 0 < z < z(0) and for z > z(00).
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1. #

il

FIEERZ, ME O IE T 5 EEAOER) 2, 50 EEHS &5 BRERER)
WEEE BT HLEMTH . MEMMNFELET 2T LEWEFUEME EITRD, h
BHIFEICEINS. VIEERIZOSFHEE, IKOEREFICEOSOLTABEShTL 5.
Bl ZWEAFETHY LW 57 b oA 20 ET S I94 20 U RPIEIRIZ A SN 5 3|
D—DT, KRDSNEBRDVAODBEN STEEEEAELL, MEO VR —LIEHL TR
UNDEERERET S LI L 0B oA T 5.

TR BRI EBREORBICHE Z LOREE B 72D, HIEEEZE0HRD THb &
< FHUZH U Cit 2 3R GERIm R s DAY mdE &%) NHBE L. R
O XS XS ZRMENHZD, FETRRSE T FF7H 42U Uitz L T
X, MIEWNIZ AT b T54 20 2RI EEMCHEH T 5 8 > THREE FF o 72 2
YN X BT (fet(A), tet(B), tet(C), tet(D), tet(E), tet(G), tet(H), tet(]), tet(K),
tef(L), tetA(P), &), T bI7HA TV MBEVURY — LE{RET D XISV HEIZ X B
(tet(M), tet(0), tex(S), ten(Q), &), T bF7H A 7V EEMLUAFLT HERIZ L 51
1 (ter(X), &), NFHELIMRIN TN 5.

FREE AV BRI 2 JE 1S I DV TIEFEL KBSt &N, it ic %72 DNA % fth o
MR 7 & ST 561, HIEERODNA OZRIZ X itttz EE T 525 M S
NTW5. HEKODNADEEP, MEODNADERIFHEIEETHY, N5 &
DIRG ZETMMEEN ERT 5 Eb, BEFOTIEEICMIEZ R T (ZHIME) X9
BHEZELDD.

MAEREAHET 2 &, 2RI LTI/ AHRE2EELER T2 810250, 20
FEIZH U CHMEREAHET A 720, FIZHOPIHEABEFEL THIST 5 &0 ) HED
BMOBRSNTE ., LRALESHTE, MERO MBS SIEEOREMBOL DO
WA THB. ZDD, HIFPHEENNNRD GIEZETIHIAS ) &0 )RR
VOOH5. SH, HATHEEICERNT 2T HEIIVELABL > TTOTAL S
N5 Q013FEDRED 5 O'Neill, 2016). A > 7IVEZ P2 X 2ERB D LTEE IZHETT25
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~ 50N (BFEHEA > 7)) T o PREEER), <79 72X 5 FEROETHEITH
E 40175000 A (2018 EDHEE M TEERL s WHO 2019 FEHFR < 5 ) 7#EHE) TH v, i
MEEZBEEOZ N ENHMLN TSNS ORYYEE LR BOETCEEZHL T
5.
MR IR R T 2 EERIEML TEY, ZOFEARERD & 2050 FIZIFHAT
1000 HANTHERIZ L VT T B EHBE SN TV S (ONeill, 2016). SHED NREET
LHREED H BN A DV T, 2018 FDHLEENHRTICOTATH O (FEED A
FEREBIIARCIZ L ), CTHIZIEET 2 A2 & TFRISH TV 5. WHER I
SCERBEEE G Z L RENE L, BREERF-> THASN T 5.

O LRIz U, BIERHERSE THEMRO N TO S, 20% T4
Mo EFEBEFEIIB TR TH LN, ZOMEOEFREXSLDIZIE—HROALDERE
BRI BI AMMEEORAES 2B AROMT b MVETH L L BN 5.

ZTIT, FHEIE, AFRFEESRELEOEBRRETOMEROMELITR o7, HED
WRIE, FED AR = N7 > LA, ARPB), FEHHAND NS R RTA4 ¥ —, ZED T /8=
MEOVEROVLERM, U ABECTHERLLEEE, o420y, YUY
VY, ANLT A Yy, U778y, ELT. HFHICRESNTOENY KRR
TAXY—DHDIOBIZDVWTHBELLEZ A, bRIZBVWTT N9 4 7)) U2 ETk;
BIRCHAEMOBIEN A & 5Nz (&I, 2020). %1z, T4 0O%AE0 A R H %
HLILEDA, 3RBIZBVWTT N IHA 7Y 2 EOEERTHMEYOMIEN AL DN
7o (&, 2021a). VERIZOWTIE33BEFAELLD, T IV A7) v 25T RE
WA ORIEIZ A & D SN o7z (%I, 2021b). ARTEF b IHA 7Y 28
DR CHE L 2 MEW O T I3 A 70 VIERTIZ DOV TH B 728 TPCR AT,
B4R U 72 PCREED) 2 AT U CIRE U 7o BB S &2 5 3 5.

2. Ak

106GDNY RRI4¥— (HD1 -HDI0ET5%) 745D AXK (SP1 -SP74& 5 %)
MEY T T U MEMSABIZONT, T4 7V EEOREERTHEAEL /2
WAz UL, DNAMMHEZ#HI L CPCREIT-> 2. 794 X —13#H (Ng, et al.,
2001; Fan, et al., 2007) #Z5#%|Z Table 1 127" 9 16y b& L7z, PCREYIDHER TS
BEE, FNo B UERENZRE L. FOB, “AR#O 750 DNAHO AR
FAERET HIDIZPCRTIAI—D T+ T = F7TI734—2H», 77D DNAHDIE
HEEH & RET DD UN—ATIA I —2H 7.

3. BREER
FELINYF R4 Y—DHb5D5%5 (HD1, HD4, HD5, HD7, KUHDS) (Zfk
T LWMEMODNAMII T Z AW TPCREIT>72EZ 3, T IV A7) AAHA Y

INVBE R D= RT % tet(K) DB 7S PCREY &, VR —LIRER N 7EE a2 - T
% tet(M) DRI PCREEM & A L DTz, Fiz, FAEBELIZ AT D 3H (SP6, SP18, KU

148



EFBETOT I 5 A 7 ) VIHERF O E

SP34) (ZHI2RT 2 MY O DNAM R Z W TPCRE(T o 72 & T A, te(K) D 72
PCREED & A & DTz,

INGOPCREMEREH L THERVZRE L. =7 ORMEL, PCREYOD
MR OEENERICRF TE Ao, BEISHNSNIET — X &R
L7 o e e i 2 et Uiz, et CELERRY IV TN HPCRIZAHWVWK 7 F
4% — O3 K|z E&A T,

tet(K) IZHKT % L HEE SN 5 PCREEY OMEHEALY] (55 T2 8HEI1L 150 ~ 163b) I
DT, BRICHE SN T S ret(K) DIEEEALS (GenBank S67449; 425 1380bp) D&M
%I (169b) & EE#R U 7z (Fig.1). Z DA, PCREEYIOfifH: CE EERMITHITND
tetK) & T 5 Motz

tetM) IZHIZR T % & HEE S 5 PCREEY) DRI (ffg: © & 784512 385b & 387b) 12
DWT, BRICHE SN TV 5 tet(M) DHEIEECLY] (GenBank X90939; 45 4419bp) DM T
% fHiE (406b) & EEHR U 7z (Fig.2). & DFEE, PCREEY OfFH: CE EEEMIT TN D
tetM) & —HT 5 ENah ok,

4. #

il

AN ER KO —D& LT, MERICET 21EL WA CHE RO S EH 7% %,
FOZKOANRIZERTEIENERETHLEERAS. —77, BRI U TR
WAE IR EZ KIZTHIT TRRN I EBEF AT, MEFOBEREIEN D Z{5 AN
Bembd DBV EDITHERETLIHENH L. MEFEZIEL <Bh, BEYNIHLY 57
DIz, FaRFeHRT 524 IF b5 5 A, TNLSOFEED M KR OV T
PRIEDNRETH 5. ARICEEE L CFHERRNZL < OFAEQEIKE O 250 TES
BL LB LR

I
AT R RS C () [EWERENICBT 2 HHIMERE O F & ] G
5 18K022350001) O—# & LT, AT RAFAMIEROMARH K, LTS, EL
HREOmIIZ X viThhi.
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Fan,W., etal. (2007) Molecular and Cellular Probes, 21, pp245-256.
Ng, LK., etal. (2001) Molecular and Cellular Probes, 15, pp209-215.
O’Neill,J. (2016) Review on Antimicrobial Resistance. Tackling Drug-Resistant Infections Globally: Final Report
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tet (K) 187
HD1 1
HD4 1
HD5 1
HD7 1
HD8 1
SP6 1
SP18 1
SP34 1
tet(K) 247
HD1 59
HD4 60
HD5 59
HD7 59
HD8 59
SP6 47
SP18 59
SP34 59
tet (K) 307
HD1 119
HD4 120
HD5 119
HD7 119
HD8 119
SP6 107
SP18 119
SP34 119

Fig.1l.
tet(M) 106
HD7 1
HD8 1
tet(M) 166
HD7 49
HD8 51
tet (M) 226
HD7 109
HD8 111
tet (M) 286
HD7 169
HD8 171
tet (M) 346
HD7 229
HD8 231
tet (M) 406
HD7 289
HD8 291
tet (M) 466
HD7 349
HD8 351

EFBETOT I 5 A 7 ) VIHERF O E

TCGATAGGAACAGCAGTATATGGAAAATTATCTGATTATATAAATATAAAAAAATTGTTA
GATAGGAACAGCAGTATATGGAAAATTATCTGATTATATAAATATAAAAAAATTGTTA
CGATAGGAACAGCAGTATATGGAAAATTATCTGATTATATAAATATAAAAAAATTGTTA
GATAGGAACAGCAGTATATGGAAAATTATCTGATTATATAAATATAAAAAAATTGTTA
GATAGGAACAGCAGTATATGGAAAATTATCTGATTATATAAATATAAAAAAATTGTTA
GATAGGAACAGCAGTATATGGAAAATTATCTGATTATATAAATATAAAAAAATTGTTA
AGTATATGGAAAATTATCTGATTATATAAATATAAAAAAATTGTTA
GATAGGAACAGCAGTATATGGAAAATTATCTGATTATATAAATATAAAAAAATTGTTA
GATAGGAACAGCAGTATATGGAAAATTATCTGATTATATAAATATAAAAAAATTGTTA

ATTATTGGTATTAGTTTGAGCTGTCTTGGTTCATTGATTGCTTTTATTGGTCACAATCAC
ATTATTGGTATTAGTTTGAGCTGTCTTGGTTCATTGATTGCTTTTATTGGTCACAATCAC
ATTATTGGTATTAGTTTGAGCTGTCTTGGTTCATTGATTGCTTTTATTGGTCACAATCAC
ATTATTGGTATTAGTTTGAGCTGTCTTGGTTCATTGATTGCTTTTATTGGTCACAATCAC
ATTATTGGTATTAGTTTGAGCTGTCTTGGTTCATTGATTGCTTTTATTGGTCACAATCAC
ATTATTGGTATTAGTTTGAGCTGTCTTGGTTCATTGATTGCTTTTATTGGTCACAATCAC
ATTATTGGTATTAGTTTGAGCTGTCTTGGTTCATTGATTGCTTTTATTGGTCACAATCAC
ATTATTGGTATTAGTTTGAGCTGTCTTGGTTCATTGATTGCTTTTATTGGTCACAATCAC
ATTATTGGTATTAGTTTGAGCTGTCTTGGTTCATTGATTGCTTTTATTGGTCACAATCAC

TTTTTTATTTTGATTTTTGGTAGGTTAGTACAAGGAGTAGGATCTGCTG
TTTTTTATTTTGATTTTTGGTAGGTTAGTACAAGGAGTAG
TTTTTTATTTTGATTTTTGGTAGGTTAGTACAAGGAGTAGGATC
TTTTTTATTTTGATTTTTGGTAGGTTAGTACAAGGAGTAGGATC
TTTTTTATTTTGATTTTTGGTAGGTTAGTACAAGGAGTAGGAT
TTTTTTATTTTGATTTTTGGTAGGTTAGTACAAGGAGTAGGATC
TTTTTTATTTTGATTTTTGGTAGGTTAGTACAAGGAGTAGGATC
TTTTTTATTTTGATTTTTGGTAGGTTAGTACAAGGAGTAGGAT
TTTTTTATTTTGATTTTTGGTAGGTTAGTACAAGGAGTAG

Sequence alignment of the part of tet(K) and PCR fragments.

GTGGACAAAGGTACAACGAGGACGGATAATACGCTTTTAGAACGTCAGAGAGGAATTACA
TACAACGAGGACGGATAATACGCTTTTAGAACGTCAGAGAGGAATTACA
GGTACAACGAGGACGGATAATACGCTTTTAGAACGTCAGAGAGGAATTACA

ATTCAGACAGGAATAACCTCTTTTCAGTGGGAAAATACGAAGGTGAACATCATAGACACG
ATTCAGACAGGAATAACCTCTTTTCAGTGGGAAAATACGAAGGTGAACATCATAGACACG
ATTCAGACAGGAATAACCTCTTTTCAGTGGGAAAATACGAAGGTGAACATCATAGACACG

CCAGGACATATGGATTTCTTAGCAGAAGTATATCGTTCATTATCAGTTTTAGATGGGGCA
CCAGGACATATGGATTTCTTAGCAGAAGTATATCGTTCATTATCAGTTTITAGATGGGGCA
CCAGGACATATGGATTTCTTAGCAGAAGTATATCGTTCATTATCAGTTTTAGATGGGGCA

ATTCTACTGATTTCTGCAAAAGATGGCGTACAAGCACAAACTCGTATATTATTTCATGCA
ATTCTACTGATTTCTGCAAAAGATGGCGTACAAGCACAAACTCGTATATTATTTCATGCA
ATTCTACTGATTTCTGCAAAAGATGGCGTACAAGCACAAACTCGTATATTATTTCATGCA

CTTAGGAAAATGGGGATTCCCACAATCTTTTTTATCAATAAGATTGACCAAAATGGAATT
CTTAGGAAAATGGGGATTCCCACAATCTTTTTTATCAATAAGATTGACCAAAATGGAATT
CTTAGGAARAATGGGGATTCCCACAATCTTTTTTATCAATAAGATTGACCAAAATGGAATT

GATTTATCAACGGTTTATCAGGATATTAAAGAGAAACTTTCTGCCGAAATTGTAATCAAA
GATTTATCAACGGTTTATCAGGATATTAAAGAGAAACTTTCTGCCGAAATTGTAATCAAA
GATTTATCAACGGTTTATCAGGATATTAAAGAGAAACTTTCTGCCGAAATTGTAATCAAA

CAGAAGGTAGAACTGTATCCTAATATGTGTGTGACGAACTTTACCG
CAGAAGGTAGAACTGTATCCTAATATGTGTGTGACGA
CAGAAGGTAGAACTGTATCCTAATATGTGTGTGACGA

Fig.2. Sequence alignment of the part of tet(M) and PCR fragments.
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246
58
59

58
58
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