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IMPVTOKEHUE HA ®OPMYJIATA HA CVIMIICBbH B OBYYEHUETO
I1O MATEMATVKA 3A HAMUWUPAHE
HA OBEM HA POTAIIMMOHHU TEJIA1 MHOTOCTEHU

Pocen Anrenos

APPLICATION OF SIMPSON'S RULE IN MATHEMATICS EDUCATION
FOR FINDING THE VOLUME OF SOLIDS OF REVOLUTION AND POLYHEDRA

Rosen Angelov

Abstract: Very often at school or university it is necessary to solve stereometric problems related to finding
the volume of a body. Depending on the shape of the body, this can be a difficult task. To overcome this
difficulty, it can be used Simpson's rule (prismoidal formula). The prismoidal formula is basically Simpson's
rule and it is obtained by integrating the area parallel to the two planes of vertices. This formula can be used
in finding and calculating the volume of polyhedral and solids of rotation - pyramids, prisms, parallelepipeds,
wedges, cupolaes, antiprisms, cones, cylinders, spheres, etc.
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BbBEJIEHHUE

Hamupanero Ha o0em Ha Ja/ieHO TSJIO € Ba)KEeH acleKT B MaTeMarukara, (hu3ukara, XuMusiTa u
JIpyTU MPUPOJIHU U TEXHUYECKU HayKH. TOM MoOXke J1a ce M3YUCIIU M0 PA3JIMYHU HAYMHU U METOJU B
3aBUCUMOCT OT (popMara M XapaKTepUCTHKHUTE HA TSUI0TO. Te3n MeTonu Morar ja Obaar: aHaINTHYHH,
reOMETPUYHH, EKCIIEPUMEHTAIIHN, MOJIEJIUpaHe U cumynanuu [1,2].

Upes popmynara Ha CUMIICHH WM HApHYaHa OIIe PU3MOUIaTIHa GOopMysIa MOXKeE J1a Ce IpecMsTa
JIeCHO 00eM Ha pOTAIMOHHH TeJla U MHOTOCTEHH. T Moxe /1a Ob/ie YCIIEITHO U3M0I3BaHa B 00y4EeHUETO
M0 MaTeMaTuKa, KaKTO Ha YYEHHIIM ChC 3aCHUJICHO M3y4YaBaHE HAa MaTeMaTHKa M Ha Te3U B MpoduirpaHa
MOJTrOTOBKA, TaKa U HAa CTYAEHTH 32 HAMUPAHETO HAa 00eM Ha POTALIMOHHU TeJla U MHOTOCTEHHU.

O0emMu HA HAKOM reOMETPUYHHM Tesia M (pOpMYJIa HA CUMIICBH

B paborara ca u3Beaenu GopMysn 3a 00eM Ha HIKOU T€OMETPUYHHU TEJa U ca PEHICHU TPUMEPHHU
3aj1a4H.

®opmyna Ha CumrnchH (Simpson’s rule).

[Ipu pemaBaneTo Ha 3a/1auu 3a HAMUPaHE HAa 00EeM ce U3I10JI13Ba CIEAHOTO MpeICTaBsiHe Ha (popmy-
nara Ha CumncbH: ¥V = E (B, + 4B, + B3) |

kbaeTo ¥V —00eM Ha ThpCeHoTo Tsu10, I — BucounHa Ha TsoT0, By M By ca MIa Ha yCIIOPEIHN

ocHOBH, B, —mu1ie Ha cpegHara ocHosa [1].
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Ipuzmamouo
Hegpunuyus. [lpusmaroubT € MHOTOCTEH, YUUTO OCHOBU Ca MHOTOBI'BJIHHIIMA B JBE YCIOPEIHU
PaBHHMHU M BHPXOBETE HAa KOUTO JIS)KAT B T€3U paBHUHH (ur. 1).

A')

_/

®@urypa 1. Budose npuzmamouou

Hanen e mpusmaroun ABCDEFG  (¢ur. 2).
B, e muIeTo Ha 9eTHPHEIBIHHEA DEFG, B, e MHIeTo Ha TPHEIBIHHEA ABC,

B, — mmnero Ha CpEOHOTO CEYCHHE H /i e EMCOYHMHATA Ha IIPHEMATOHIA.

Ha ce nokaxe: V = E (B, + 4B, + B;).
Joxkazarencto: M30upa ce mpousBonHa Touka & ot cpeqHorto ceuenne I[JKLMN [3]. Taka MHO-

rocTeHsT ce pasaens Ha ase nupamugu OABC M1 ODEFG y pakonko nMpaMu/iy, 4MUTO OCHOBH €a OCTa-

1. Rk _ 1
Hamure My cTenu. Torasa 3a obema Ha nmupamuata OABC ce monyuasa Vo, = 553-: = EBE h usa
1_ Rk _ 1
obema Ha nupamugara ODEFG, Vopere = ;Bi7=¢ B, h.
o 1
Hawmupa ce o6embr Ha nupamunara OBDE. Thii kato Sg = > spp ,TO 32 obemure OBJK

1h 1

-

1
u OBDE cnepga Vg = ;VDBDErVDB;K =

1 4
Torasa 06emsT Ha Vopne = 4Vopx = 4-Sox h= E-IISO jic- AHAJIOTHYHO OOEMHTE Ha JApyTHUTe

IIMPAMUJIH Ca JTHIETO HA BCAKA OCHOBA YMHOKEHO IO = j. Kato ce cymmpar o6eMuTe Ha MHPaMHIATE
£

Voasc, Vopere ¥ Ha OCTAHANHUTE MOTyYaBaMe

=1 d L ;
V—631I1+EB:JL+ 5?3'&

V=2(B,+ 4B, + B,)

o F

®urypa 2. Ilpusmamouod
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Ilpae kpv2o6 npeceuen Konyc
JaneH e nmpaB Kpbros npecedeH konyc (¢ur. 3) ¢ gonna ocoBa B, ¢ panuyc 1y ¥ ropHa ocHOBa By

C paauyc Ty u BUcounHa . Jla ce Hamepu 06eMBT Ha KOHYCA.

IIpumepHO pemienue:

P -

C B: CC O3Ha4YaBa CpcIHaTa OCHOBA. HaMI/Ipa C€ JHMIECTO HAa OCHOBAara B-| =TT, Bg = T.Ty

r +1\°
Bﬂzﬁ(u)
2

V =2(B, + 4B, + B,) =E(n.rf +4n(’“—ﬂﬂ]'+n.r;):
3 6 2

h . 4t 4+ 2.1 . h . . i .

E(H.rf +4n -t 34 . 3+]‘I.T‘3')=E(]T.T‘f +a(ry 4+ F2nn)tnay) =

h . . . . h . .
A (m(rf +orf 4y + 2.1y +137)) = EH[E?I + 21y + 2r.13)

h o 2 3 oy
V: ,‘Tl__r‘l T~ T r‘l.r‘: J

0

®urypa 3. IIpas kpwveos npeceuen KOHYC
Oxmaeovp

Jlanen e npaBwiteH okraeawp (dur. 4). Hexka ocHOBHHAT pB0 € @, a BucounHara ¢ h. Jla ce Hamepu

oOeMa Ha OKTaeabpa.

[IpumepHO pemenune:
CpezHaTa 0CHOBA Ha OKTaexbpa ¢ KBaapar. Hamupa ce mumero B2 = @,
Pasmexna ce AAOH — npaBobrbAeH TPHBIBAHME (HOA = 90°),

gy - - —
ITo ITuTaroposa Teopema (ﬂ—} + h® = a*,H0 d = ay 2, Torasa

ﬂ ﬂ (ﬂw{ﬁ)_
h= =a~ —
2

2a’ 4a” — 2a’

h* =a® — =
4 4
ay 2
h=——
2
h ay2 . a2 .
V=—(B,+4B,+B,)=—(0+4a~+0) = —. 4a“
5( 1 2% Bs) 5.2( ) 12
a®y/2
vo=—
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®urypa 4. Oxmaedvp

Kvno606 cecmenm

Janeno e k6160 ((ur. 5) ¢ paguyc T 1 BUCOYMHA /t HA CETMEHTA.
Jla ce namepu 00eMbT Ha KbIOOBHUSI CETMEHT.
[IpumepHo penienue:

C B,, B,, B; 03HauaBamMe ChOTBETHO JIOJIHATA, CPE/IHATA M T'OPHATa OCHOBA HA CErMeHTa U ¢ T}
pazuyca Ha nonHara ocHoBa. Pasmiexna ce ACAOQ,.

IIo HHTaropOBa TEOpEMa CC 1oJiydaBa IOoCJICA0BaATCIHO

-

rw=r"—00; =r*—(r—h)* =

r*—(r*+h*=2rh) =r*—r* —h* + 2rh = (2rh—h?)

s o ( h):_ . :+h: 2rh o ) .‘L:_I_Erh_ ; h?
T =T r > =r 2 3 =r r 2 3 =rh 2

= 2 _ h® |
B,=m.1, =m. rh—?

B,=0
I . h* F . .
V= El (H(Z*rh —h®) +4n (’r.‘ — %)) = én({Zrh — h?) + (4rh— h?))

I N I N
= El m(2rh—h* + 4rh—h*) = én’{ﬁrh — 2h*)

1.2 - . T. %
mh=({3r—h)
. J

3

V=

1
1
ah
pemmmmmm I ————
- ¥ e A

ey

®urypa 5. Kpveos ceamenm
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3apaun

3amaua 1. /lanen e npusmarouns (¢ur. 6) ¢ ocHoBa ABC — npaBOBI'bJICH TPUBI'BIHUK U OCHOBA
DEFG — npaBOBrBAHHK. Papuunute Ha AABC u DEFG ca ycropeHu Mo MeXIy CH.

£B=+4D=+E=90° a£ZEFC=30° AB=8,BC=6ulCE=10.

[IpumepHo perienue:

OsHauapa ce ¢ B1 ocHoeaTa ABC, B, cpenHaTa ocHoBa B; ocHoBaTta DEFG

AB.BC 8.6
B, = > = Y =24 KB.M. e[l

Pasmmexna ce AABC (£B = 90°)

ITo ITutaropoBa Teopema ce HaMHpa
AC* = AB* + BC*, AC* =8 + 6%, AC* = 64+ 36, AC* =100, AC =10
Pasrnexa ce ACIH(£H = 90°).

3
—, IC=10=FC=20

sing=—, sin30°= —, — =
Ic c 2 IC

ITo Turaroposa Teopema 3a AFEC,

FE2+ CE*=FC?, FE®= 20%— 10%, FE®= 400— 100, FE* = 300, FE = 10V3

l 1 | —
HI =—FE=-10v3=5V3
2 2

HI = 5V3
Pasmexna ce uernpubrbianuka EDBC | koiito € mpaposrennuk Hf = 6

B uyetnpusrsnauka BDGA ce noctpossa Bucounnara AL, Torasa B Tpubreianka
ALG(2L = 90°),

GD = FE = 103, LD = AB =8,

GD +AB 103 +8
K] = = = 12,66
2 2

K] = 12,66

Pasrnesxna ce AGAF(£G = 90°), £G = 90° or Teopemara 3a TpUTe NepPHEHANUKYIAPA

6 =3

[N I

1
KN ==GF =
2

KN =3

Pasrnesa ce AAFC NI =~AC ==.10 =5

NI=5

b3 | =

B, = ED.EF = 6.10v3 = 60v/3 ke.m. e
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3+6).4
B, = By + Brpan = 6.5V3 = 3nu’§+%= 30V3 + 18 k. Mm.ep.

h 10
V=_(By+4B,+B;) = F(24 +4.(30V3 + 18) + 60V3) = 160 + 300V3 xy6.m. e,

V = 160 + 300V3 xy6.M.ex.

®urypa 6.

3anaua 2. Bucounnara 5SH Ha tpusrennara mupamuna SABC(¢pur. 7) npecuua cpenara A5 na

paBHOCTpaHHus TpUbI'bIHUK AB L xaro AB = 6. Hamepete oOema Ha nmupamuara, ako SC = /30,

34

[IpumepHo peuienue:

) )
SH_ pucounna na nupamunara SABC u £CHS = 90° 1o ASHC e npaBobI'bjeH TPUBIBIHUK.

Pazrexxna ce AABC. CH e Bucounna B AABC. Ot toBa cnenBa, ve CH = Bam _ B 34/3.

ITo ITuraroposa Teopema 3a ASHC nonyuasame

SH? = 5c?— cH?= (V30) — (3V3) =30—27=3 SH =13

C B, ce o3nauaBa snieto Ha ocHoBata AABC Ha nupamugara.

CH.AB  33.6
S -, = 9+/3 KE.M.eJ.

C B, C€ 03HaJyaBa JINIIETO Ha CPeIHaTa OCHOBA HA MUPAMUATA.
FG.DE B8
] e ]

2 2

Hamupa ce By =

Hamupa ce B, = = hTE KE.M. ef,.

Jlunero na B3 = 0, T.x. TOBa € BEpXbT 2 Ha mupamuara. OKOHYATENHO CE MOJTydaBa

ﬁ( 9v3 ) V3.1843

v 9u’§+4—3+n = 9ky6
e = = K ML.emd.,
6 4 6 Y A
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®@urypa 7.

3AKIIOYEHUE

Enno ot mpenumcTBara Ha hopmyrnara Ha CumrichH (IIpuzmonnanna Gopmyna), € e gopu 1a He
CC€ 3HAC€ UJIMU HC CC IIOMHHU HSAKOS OT (I)OpMyJ'II/ITC 3a 00eM Ha TCOMCTPUYHO TsJIO, TS € AOCTAaTb4Ha, 3a J1a
Ce M3YMCIIM 00eMa Ha JaJICHOTO Tsu10. J[pyro mpeauMcTBO, € TOBa, Ue BBIPEKH Y€ HE Ce M3ydaBa B y4H-
JIMIHKUS KYyPC TEOMETPUYHOTO TSJIO MPU3MATOM/I, TO YCIICITHO MOXKE Ja ObJIe pa3niexkIaHO B YaCOBETE,
KaTo C€ pelIaBaT pa3InyHU MO CIIOXKHOCT 3a/1a4, CBbP3aHU C HETO.
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