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Abstract

Based on the feasibility and necessity analysis of the combination of HPM and PME, taking “the
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first n terms and formulas of proportional sequence” as an example, the application of this theory
in the teaching process of proportional sequence summation was analyzed, and a corresponding
teaching segment design was developed. This teaching segment was introduced into a new lesson
through mathematical history, and five deduction methods were used to obtain the first n terms
and formulas of proportional sequence. The role and mechanism of HPM in learning this content
were analyzed from the perspective of PME, enabling students to experience the thinking patterns
of mathematicians at that time and gain mathematical knowledge. This teaching method effectively
cultivates students’ core competencies while understanding and mastering knowledge, providing
teachers with a new teaching method and concept to improve the teaching design of proportional
sequences and enhance the quality and effectiveness of classroom teaching.
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1. [EEHRE

3 ey P AR AR AR E (2017 #R AR 2020 AEAZT)) (LA R TRIFRERAR) H3R s W faphs Hosr s rh s
SECE R R B R P — AN E R[] EHRIMIH T V2 R TR N HE
. BEEBRO RIS ST IR L. W, VERRENIR Y, AMABCEER R R R S 5 Dy s Ok e R B A A
I, H SR B T 2= AR A RS, A BT e IR SE A 2] i A RohiE A A sk
ITEEFRT, WhE “IETZERL” N CRTLEI” B N AT b B HAE R 2 3]

SRIMT, TP EIEE AT A O E I FE . PME (B30 O ) 2 8 5 S v AT 90 22 A 1 O BLUR 8
SRR RACFHE 4] U, BRI ECET S ROR B 2E O B 22 A R 2 S I EL B
., XTEIF T RAIIC. W, PR, PME fEREHUR LR BT T RKEMT, W5 T — /451

BRI RAEBUNH R R ITH[S5]. EHEAMN PME HLMA FIFRECA S A, &
THHAFERAEFN AR 25 SO BRI T &, B o SE I A S 8 i in T [6]

2005 4F, {Heteda . B0 sl ik i R 2R AR R 2 5 S U 21E Bl ki
Hep g SEE A R, PR T HPM FI PME &5 G I 5E[7]. 2017 4, fRE L, HPM 5 PME KIHh
W, BILERTFFE R0 N 2 R SR 78 A O B, X Bh TR e b i 8] . B, ZEFS R
R I B EUEAS AR, FEA PME IR A AR RS AT I T 58, A s sp SR A AR N R AE K T
BT IES A ACE BT[] L, 4 HPM (B0 L 5803 E) S PME M, 7T URE IR I es st
TERUS 5 T R A ML B ggme, 35 Bh 2% AR BRAR AN SR AR, RIS o O T — Pk i 2% 7 U0
A, IR E R, o, HPM Rl PME AHZE &R AR, IGBCEEE . R8s
SO B FRAE A R BE AP ST ARG BN SME, MHESEFEAENRE. BRRFA
AR BE A 2120 B BRI 5 .

GHHINE S P RCEE P E EE MG, KT E S BEO SEE SR I L 2 DL
FEFAERORTE BABCESL . FFBARRRE A, W1, GG S KEeEFgi-mm, M
=5 T R IR L EA B T SRR DA, T A R 2= AR B O R AR I R S 7 VA [10]. RIS
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WA HPM LA I ISE BB A O T “ I SRR RUERE T8 A R A0 R, T R Y
FN[L1]. PRl “SELLEBIHT n WU i, JRITHTIE 5. T M i aR Fe i e G UR A 2
SCER[12]. B HAT, @ SCRAE AL, SR Ei TR RS S e, A e R AR
TRIEAERZDERTR, RTEIESERY KEH LHITH AT T, AR HPM 5 PME 454 )5
AT A BHI BT T K HPM R PME S5 &Rt B BBt 2, F B0 B st vh 47 &
P SLANECE KR BA AR, [R5 58 B2 AR WA RS RO B SR ) B A R0 0 SR Ay
%, MLE S HPM A1 PME (I FERCR, SUM AT BLEE IR A 1 i 20m BAR RN = 30 35 1O RS v AT
St e UK A AR ISR ST DGR 71, A B TR BOE R UM S A SRk, HEshHes
HEMCIFMR AT E. B, ZH 0 HPM 5 PME MG I ATIE S BB E, B “55 L
K37 i, A PME RLA 70 A HPM X5 5] S5 LEARB AT n U/ R T R LB, 3BT S8 LU AT n TR
HeAut, WESE HPM 5 PME M55 20, B BEAENTE 280 UL B2 TR, DUEE
THECA R AR .

2. I¥&E HPM 5 PME & & 21
2.1. HPM 5 PME &S ITT{TIE S EE ST

HPM F1 PME J& WM AFHEAE S48, CAIEFI NS TFIT 71 LA & B Aw AN 25 05 T A2 7E —
Lo R [H] A, Wk 1 PR

Table 1. Differences and similarities between HPM and PME
%2 1. HPM #1 PME i R [E] &

HPM PME
PR % BB AR BOrBE LR R, #0 PRSI OBEERE . NI R R
TR S DVSE
W IWIRES SCHRWETE S DS dr. B s g s . SSUERT ST, SR SO 1A 4 T 255
H bz RAEBAHERIRRE, ZHEEEMESHRE  SOERARENBEERCR, AR
B FEAENE KRN i 2 A 2 ST
7L pp e & (5 YL 2
7 B 5 T P2 B EEﬁWTM%EWMﬁﬁMﬂ&ﬁﬁ%
IS P RTE R 2 O, #RIE RIS HCE EA R R AIRCR . P G AE AN R B A EEAN T

BN, WA AE R, A AR R SRS IR =

HPM ST R R 1 7 SE RV 2 3B 37k EBCE R, HPM R85 2 MR BILTE 35 B
M AR HAZECE R . PME R AT A2 208 OB 8, 5 7635 Bh 20 o8 4 Hh B AR B 1
AR ANEHAS LR, AT A R A R, BN B0 Rl R R N ot

BRI S, P HOEECFHE IR, B TIR&EBFBCF R SRR, AR MM
BT, WITHCEHE W, AECEBUER AR SCRE AL AR T o R HPM Fll PME TERFFE0T R J7725
HIARIH EAAAE— 222 5, e B EREECEBE N R, 12 B Hee s g s 4 . Rk,
X E AR E W PR B E S K RS, AT CAEE— 5 M B S B 2 S R
MIFE FAMLEE SRR, BEaFHRT HPM (BB I EL7], 8 T 2% AR B A AR AR, [RIB oA BOm PR T
— Rl R T AR EL, RO B R K .
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2.2. HPM 5 PME &S R A TFHE B TIBFNIEL O

FHAS A EEAR I, ERBESAE AL AU QNN AN o 75 il Hr o Bk
AL SE BB BEAT T T, ORI T LEE AR, AR B Y IA E R ] . 1K e RN
BRI IR T LT R A SR Al o ol B R A R T HS LB A A P 25 (RIS R MR 2y ) v o 48
EEEBIEEAT T GEAN, BRAL. e o S LU BT TIRARIBE T, AATIfE RS . A Hrss
Qs b N T A L M A R

FESCBR AT, 2 Iia] DUE S PHR S5 LU (0 B s AR e i, LRSS LU ke P AT
AT, B A RN B S LA A S A BB . SR B TS LU B B T iR A S, B
HJR RN EE P A0S, mT UL B 24 A RO RS S L. 534k, T2 A R A
TR, A BT BB PR BT SR . HOE AT DU 2 WA R i B 4R S o, SR
VEACHI BB S, 35 B S IR R E AN o 21 R8CR . U] AT 22 O s i B0 sh AP0 75 7%
KB TR AN SE LB RN B AR AN N T RE AT ol Bt H R TR ) 58, RES1 SR B AR HAL
B (S B LA i L, 5 7 S B e LR R B 70 A BB e

Zi b, Wik HPM HI PME Filt e Ja BT T 88 LB i v, 0 mT DLSE 4 i o a2 22 A 22 ST 755K,
SR FUAROR, WORCSE AR HUA I DGR RIS S AT Bl 800 5 e B g A 0 55 L 8 F B A
AR SRR, TS RO e T B R A HeA S 8, AT et B a i AN B s B 5 G
HESIHCAER B H AR R i .

3. (EHBBIRE n TR MR g
3.1. FRSIA

SN FHSIET n TAA K ERIUAT DUB SRR . 78 2R A BRI, AT
CL 0 T G e - B 45 P AR 9 g i S LR o ot R e Nl W %% )8 BT (1 /K A R4k, oy B BAS A U e W 5%
RICINER, HIRIT — Rt S BRI 7. XS R Tk BAR T B, (e TN e RIECER
AL T BEAE R

WA 1: 2 JCHT 1650 4F, 352 K 4% w) B S 7e 40 b P A48 SCe 8 17— AN FA7E 200 4F 5l A7 78 25t
KOG H 7 BERE, FEEFRENAG 7 Jl, SRR 7 LE2R, BRERE 7 B, &5
FHE TABBBANET, BHER. M. ZR. ZENE TR S L D[13]?

JAES): SRR B — SRt 7. 73 7. 74 TORAASE LRI AR . i X B R
SHL AEIXABFI 5 ANECBE TR INR AR, 155 19,607, MR SUE] T, 19 D, TEEBCF KLY
WHEME CFEEARY P 7 8T ARG CERPRETES, RERT ANBA, g
WEEN LN, BANLNFRESES 7 AMEF, B MEFREE 7 JU. 4, MERM—EiaEgxR
ki N, PSR, — s £/ [14]2

R 2. MEUIES AR, BEHESN TR MERN, RiEHE —RAM—I. B RAEMHIT. &
REATT—REM WAL, — BB =PRI EIE . ERIXAE T E SRS S ?

JTANES): FAETEAH, EHMUAERALI+2 +22+ 2%+ + 2% 50, EHHLEE, itEET
Ko

TBI(L): B TR TV S LB AT SRR 2

ARG SR A%, BOME] AR B, LA N K ZIAE A TTRT 3000 £E Ak CL4 A 45 H 2%
FHes 1, 2,27, 22 SR A AT 142422428 +24 425420427 428427 =27+ 2° 1,
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M BERIRE, iR B A afedk iR 5 BATTIRAE BT F (R 7 i R A —FE, bR E S AT
N T HEE LR AT n BRI HEC R 7,74, 72, 7%, 74,75, T B S, =(1+S,,)x 7.

RIAT DASR A% — 41 45 EE 208 190 n TR LT n— LI00RA 1) N TEBX R [15]

Wik e AR L 2, EEHCE S HACEBAECEE R TIN, AR AT A S BT B AL
M, AR AT S S 2R b, JEMEBCER WD, RRECE T T a s IR RS
k77, BAEHREIARECEIEER, RZAIH AR B HCE R By R R IR 2 s e R, M
PME LA A, TEXF 46 LL BB O ME gt AT A Rt s i AR vp, mr DUIE IS A 285005 sk B 46 L2081 T n I
FFIRIFIRLFH ,  BOR AE X S LA DGR, R Ja TR FU S LA AT n ORI A 3K 5 04T R A2
filio

32. FRELH

3.2.1. VAMIEIEE
I 3: CUNISEHH (a,) BTN e, AL g, RHH (a,) BT 0 BURS, -
IRAETES: BURH AR TR R, S, =a +a,+a,+---+a, A n DARME, FAH@ETIA R
a,=a,q"", APREHAACHIUE A KRR, IR AR R HAR[10].
Rp
S,=a+aq+aq’ +-+aq" =3 (1+q+q’ +--+q"")

BFL): KS,, %KD, =1+q+9° +--+q"", WHATRD,?

JAERER): FUMEI R ENBARNE LT K. 2 q=1F, D, =n.

BIQ2): Zq=2H1, D,=?

IS FERH, D, =1+2+2° 442", D,=1D,=3D,=7,D,=15D;=3L- .
B1F(3): W D, D,,D,,D,, Dy BIUHI 1, HA LI — M AR HIR RS ?
JAES: SHAERB, 2, 4, 8, 16, 32 MMRAHH 2 MBS,

i8I (4): D,,D,,D,,D,,D;He?H 2 MIFRBICRILRFR?

JiiAEs: #AER%ESES, D=2'-1. D,=2°-1. D,=2°-1, D,=2-1. D,=2°-1.
BG): WA, D, =1+2+22+. + 2" R A2

JiAES): FAERZ, D, =2"-1.

BH6): Mq=348, BX, =1+3+F +-+3", ¥, =1+4+47 +. 44",

kbq=2, 2ASH X, =3"-1, Y,=4"-1?

e 2 flEk 3.

JMAEES): SR SE R R

-1 4" -1

X, = Y, = o

Table 2. Student fill in the blank 1
FT2 FHEHETI1

N 1 2 3 4 5
X, 1 4 13 40 121
3" -1 2 8 26 80 242
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Table 3. Student fill in the blank 2
3. FHIEDE2

N 1 2 3 4 5
Y, 1 5 21 85 341
4" —1 3 15 63 255 1023

MRS 2q=234I, A HLLFR T4 %

142+2% 42" =

2n—1
)

3n—1
2

4n—1
3 .

143+ +-- 43" =

1+4+4% 4. 44" =

(7). Redt—SREMELI+q+q* +--+q" =2
Wit Eh: AR A A ) uq+qﬁk_+¢4:&;%m¢go
q_

HORLE, L,
Sy=a+ag+aq’+-+agq"
=a,+q(a0+aq’++aq"?)
=2, +0S,,

3.2.2. IRERAEEE
BNIE: B4 FiREEETS IEFVE? i 1 AR5/ HE R WS FiR AR,
MATES: M5 SRS R I N7, 2205 A FE R EUHE SR,
a(q"-1) a(l-q")

S,=aragrag’toragt == o= (=)

4. ST TS, RREERBS, S, ZHKKR?

JAEVES): AR AT n B S, e X, #3S,=S,,+a,, TS, =a+q(S,-a,)-

MR H

_al-q)
Sn = 1_q (q ¢1) ’

FOmEgs, AR, XMHER T SR A T R NN EE N B DT 5, AR BER T L
X FPRIE T SR S B, AT EAR R S BRATIAE A AR 5 . IRk, fERREUA Lt fE v,
PATRe I M 2 B NAEMREUS AR P AR 1 B 4 D7 5K, Il X e SR 7T, A 14 ok ST
KIEK, AR
3.23. FLE®RZE

SNIE: MRS, =a,+q(S, —a,), LKL

Sn_ai
Sn_a'n

=q(s,—a, #0).
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4 HAZHEHT n TR ) 58 ORIk
a+a,+a,+--+a,
a+a,+a;+-+a,

[RE 5. FIR LA 5 R aCROHE T BE s S5 LL B e SR EIWR ? 1 2 AR 2 IRAUR [ % .
IAEESD: BOm R RG], e A& T 15,

B 8% _&_ _%

:qo

== =Q.
& & & ]
B (1): AefH S, RFILGE LI E L2
A VG AR,
Sn_al_
Sn_an_qo
M HET A 2
_a(1-q)
S, = - (q#1).

Mg, FETH 1A B 2 BTN HE SRR I, S LLESI AT n TR 2 AR T 2
A LAIE FHAE LG @ R 7R 1, I X R e B 76 o A i 2 A B R B LSRR U JEAS) AT it
B, FRRlMEMREERRYn210, S, —a,#0, AXn=1K, S =a Mo, XA E LES
SRR — AN FE M L[16]

3.2.4. $E{HERE

[ 6: # S, =a +0q(S,—a,)LHAE: S -qS,=a-a0"-

M, BEAFEIBIIIEED ? 1 3 AR FIRIREEIZ

WA 3 ML AR RIL, FIREAES, =a, +q(S, —a, ) FOSEME LHETATY, ROMS AL q b
g —A i, Bl S, =a +aq+ag’+--+aq"t.

PAFEFALL g4 oS, =aq+ag’+-+aq".

5 EARBOIABEA: S, -aS, =a,-aq" -

2210,
a(1-q)
1-q

FOMRLs, 3 HFZAEMINE, B RA b E ORI T S 55— B A0S, H A %
7 i L HA R WL AE 18 el (REAFER) BEAT RGMREII[12]; R A0 IFEHEAT 45 BB SR A 4 5
T R T B0 B2 A4 BCE AT R IR AN I

3.25. #kERE
AT Eh. A M EE 5,

n

So—a =ag+aq’+--+aq",
S,—a,=a +ag+ag’ +--+aq""

KIAERIAN, JTE 2 RE g
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Homiag, 153,
Sn_a'l:q(sn_an) °

R BBIRIHT n WA S, E R HIARG, X A7 il 45 e AT 4k 2% R FHs SR AR T i %
P52 18 T2t R B S T i PLAEHE T R B 5 HHOR 1Y, TR 5 38 8 LB SRAN 24 AN R S I s By
EDN-3'&

BoF R A BIR 5 APk, SRR E T A S, FERREL— Sl oy Rt R A A HE S,
SRJE T L S AEA PR SRS — R, P SE EREASATR B SRR WHC A LBSR AT A N 4l A2
IR BIHCE ZA HE AN S I B 47750, IR/ N AT AR L AN, R, BRI A £,
B, T SAAATECT D Pk, BRI B A Z A B S . TH, PMEEE LY, @ik
AT, WEME S5 EIET n BURAORLEE,  mT AGEBEAR AT A B B e AR BILRE 70, B9 AT
f 25 TR R e I BE D . BRI, K PME 5 HPM AHSS &0 45 LU 10 E - BRI, A BT
S AR I 2 ST PGB 2T RO

3.3.HPM 5 PME ER AR ST

SELLEBIRT n WURFUR S He 2K HPM 5 PME S5 & Ja b NUR S SRH] 7421, JIBUREA HA4) (1 77 50
Kis B A B DB, AT B = & MO IR B 2T 3l

URELTTORIE I R e g s, DAL R ep A 8 “ AR B S N PRE AT, SRR IR A
SAHRNLER R, BB R B RO A, BORSE A B A B0, B IE B 7 21 AR
H KA RMARXRE SR, 785 BRECY 2 B RN A XM APE L, RIAL
%y SFHOEHNEZ AR AR, A S B A, AN A LR Fea b, R e g
AR AR AE DD, A EC IBAE, RATRECA IS . T ORIIRE_E R AT SRR M BRI 5 R
AR, A ARE A Sk £ RIE R NERHMT B 45, R AT AT, FRES I INAR L AL, A
FGASE AR — PR B ik, BEme B A By g 08, AR AR RN BR RN Fe AL, k22
LGB RINIRZE T, WO ST SIS 3] %088 75— T, #% S, =a, +q(S, —a, ) XTI RIS I,
B S8 — MZOLITERMAXNHES, ik E RS B FA T RIS LR B 2R K 8 e, IR H
FENHTHe AT . Hgy, WMAERE ARV E X A3,

4. GEiE

FHHSEAEARI P8, B R PIREA DU T NS S A R Z AR, R 74
SFOEDT R B, AT RN R Y RO R RGN BOE
o He s BRI TR RS RIS LB T n DA A, FiE PME LA 2B HPM X2 )
A IINE R L, A2 A AR 2 e S 24 i ) S D7 O ISGREC SR . K HPM Al PME 455 J5 2
F T S Bn i R B ), B0TRT DS S bl R 22 A 22 ST 7R, SR e RUR, WO 2 A X 4
FHI B .

W T LU RES N EE TARE R MR R, 5l R AATEAR A B @A A HPM A1 PME 2SNk
FHEAEANE 2R LALE R TR, TR EARCR . [N, WA AROREEA 2 I ORTE
HPM 5 PME 45 & Ja 76 8 2 8= #Uea b N, 98020 Uk it A fg stk BE 2 2 IR AR »
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