Po3ain 21
ApudMeTHYHA IPOTrpecis

YucnoBa MOCHIIOBHICTS - LI€ IEPEHOMEPOBAHU AT YUCET, PO3MIIICHUX B
MOPSIIKY 3pOCTaHHS HOMEPIB 1X MiCIb. YucCIa B MOCIIJOBHOCTI HA3UBAKOTHCA - 11
YICHAMH.

ApudmerryHa mporpecis - 1€ YUCJIOBa MOCI1I0BHICTh, KOXKHUN YJIEH KO,
MOYHMHAIOYH 3 IPYTOro, AOPIBHIOE MOMEPEIHBOMY, A0 IKOTO IOAAETHCS - OJHE i T
K YHUCIIO d.

3py4HO MMO3HAYaTH apU(PMETUYHY MIPOTPECII0 +

a,=a, +a, d=a,—a,  —PI3HUI apUOMETUIHOT IPOTpECIi.

[ITo6 3amaTi apudmMeTHIHY TPOTPECito, JOCTATHHO BKA3aTH 1i MEPIINA YIeH a, Ta
PI3HULIIO d.

XapakTepucTUYHa BJIACTUBICTh apU(PMETUUHOI MTPOTPeCii: KOKHUN UJIeH,
MOYHMHAIOYH 3 IPYTOrO, € CepeIHIM apu(hMETUYHUM MONEPETHHOTO 1 HACTYTHOTO

: a, +a
YJICHIB, TOOTO a, 2%11 eZ.

dopmyna n—eco 4ieHa:

a,=a,+d-(n—1),
dopmyna cymu n 4ieHiB apupMETUIHOI IPOrpecii:

a, +a 2a,+d-(n—1
§ =44 g :1—().n_
2 2

Jlyxe 1iHHa BIACTUBICTh YICHIB apu(PMETUIHOI IpOrpecii: CyMH UYJICHIB
PIBHOBIJIaJICHUX BiJ] KIHIIB apuMETHUHOI porpecii, piBH1 Mk 00010, TOOTO

a,+a,=a,+a,,.
Jano: a,=3,a,=7.
3HaWUTH: a5 1 S,;.

Po3B's3anHs:

3HaiiIeMo pI3HUIIIO porpecii: d =a, —a,, d=7-3=4.
3 BUMOTH 33jJ1a4l CIIaye, o n=15.
3a GOpMYJIOK0 11 —20 YUNEHIB + a, =a, +d(n—1) MaEMO: a,, =3+4-(15-1)=3+56=59.

o, S =032 1523115465,
2

a +a,

S, =

Biamosins: 59;465.
HaHo: a, =-5; d =4. 3HAUTH a,, 1 S,,.

Po3B'si3anns:
a,=a,+dn-1), a,=-5+4-(10-1)=-5+36=31.
S - 2aq, +c;(n—1)'n;
Sioo = 2'(_5)+;'(loo_l)-1oo=%-1ooz%-1oo=193-100=193oo.

Biamosiae: 31; 19300.



Hano: +5,105,d =4. 3HaUTH a, 1 a,.

Po3B'sa3anHs:
a,=a,+d(n-1)
3acTocyemo ii 10 CbOMOTIO YJI€Ha +
a,=a,+4-(n-1) a, =a, +24.
Sn:alJr—a”-n; S7:al+Ta7.7; 105:w.7; 105:2a1+24'7; 105=(a1+12)-7;
a, +12:ﬁ; a, +12=15; a,=15-12; a,=3.
7
a,=3+24; a,=27.
Bigmosine: 3;27.
HaHo +d=-3, a,=2, S, =57. 3HalTH a, 1 n.
Po3B's3anHs:
a,=a,+d-(n-1)% 2=a,-3-(n-1);, 2=a,-3n+3; a; — 3n=-1 (1)

a, +a, a, +2

S, = -ny 57= -n; 114=(a, +2)-n (2) OCKiIBKH @, i n MAKOTH

3aJI0OBOJIbHATH YMOBH 33aHO1 3a]1a4l, TO MO>KHA YTBOPUTH TaKy CUCTEMY PI1BHSIHb:
a,—3n=-1, a,=3n-1, a,=3n-1,

{(a1 +2)-n=114. {(3n—1+2)-n=114. {(3n+1)-n =114,

3n* +n—-114=0, D=1+12-114=1369 =37

~1-37 38 .
ny = — =~~~ He 3a70BOJIbHsE YMOBY 3a/1a1i, 00 neZ.
nzz_lg37:%:6eN. a,=36-1=17.

Bigmosine: 6;17.
Mix yrcmamu 17 1 32 BCTaBUTH T'Th TAaKUX YUCEIN, III00 BOHU Pa3oM 3 JaHUMHU
YHUCJIAMH YTBOPWIH apu(METUUHY IPOTPECIFO.
Po3B'sa3anns:
Hexaw a, =17, a,,qa,,a,a,,a, =32.
3a hopMyIor a, =a,+d -(n—1) 3HalAIEMO d :

17+d-(7-1)=32, 6d =32-17, 6d =15, d:%:2,6.

a,=17+25=19,5, a,=195+2,5=22, a,=22+2,5=24,5, a,=24,5+2,5=27,
a,=27+2,5=295.
BinnoBine: 19,57 22; 24,5; 27; 29,5.
HaHo + a, +a,+a, +a,=20. 3HAUTH S,,.

Po3B's3anHs:
Unenn a, Ta a,; - pIBHOBIAMAJICH] BiJl KIHI[IB +, III0 MICTUTH 2() YJICHIB.
AHAJIOTIYHO MOXHA CTBEPHKYBATH PO a, 1 a,,. TaKUM YUHOM, a, +a,5 = a, +4,,,

ag+ay +a, +a; =(a6 +a15)+(a9 +a12):(a6 +a15)-2:20; as +a;s :%:10.



a, +ay =a, +a, =10. 3Haiiemo S, : S, =%-20 =%-20=100.
BignoBigs: 700.

JloBecTH, 110 MOCIIIIOBHICTD, 3a/1aHa (POPMYJIOI0 n—20 YJI€HA a, =2n-35, €
apu(METUYHOIO MPOTPECIEIO.

Po3B's3anHs:
[TonepeaHii wieH i€l HOCTIAOBHOCTI a, , =2(n—1)-5=2n-2-5=2n-7.
HacTynuuii 4ieH moCaigoBHOCTI a,,, =2(n+1)-5=2n+2-5=2n-3.

3HaitemMo cepeaHe apudMeTUIHE OTIEPETHBOTO 1 HACTYITHOTO YJICHIB ITi€i
MIOCJTITOBHOCTI:
2n—=T7+2n-3 4n-10 4n 10
= =—-—=2n-5=a,.
2 2 2 2
[TonoxeHHs PO XapaKTEPUCTUUHY BIACTUBICTH MPOTPECii MPUINHATHE 10 AESKOI

apuMEeTUYHOI Mporpecii IPUHHATHE 0 JaHO1 MOCTIAOBHOCTI a,, OTXKE,

MOCJTIIOBHICTh a, — € apU(METHIHOIO MTPOTPECIETO.
HaHo: +a,+a,=24, a,-a,=60. 3HAUTHU a, 1 d.
Po3B's3anHs:
a,,a,,a,,a; MAtOTh 33JIOBOJIBHITH TaKi B yMOBI 3a71a4l piBHSHHS, & TOMY BOHU
MOBUHHI 33/I0BOJILHUTH TaKy CUCTEMY PiBHSIHb:
a,+as=24,
{az-af 60.
BuxopuctoBytoun hopmyiny n—zo 4ieHa +, BUPA3UMO a,,a,,a, 9epe3 a, 1 d :
a,=a,+d, a;=a,+d+d=a,+2d, a;=a,+4d.
a,+a, +4d =24, a,+a +4d =24,:2 a, +2d =12, a,+2d =12,
{(a1 +d)-(a, +2d)=60. {(a1 +d)-(a,+2d)=60. {(a1 +d)-12 = 60. {al +d =5.
a+d+d=12, |5+d =12, |d=12-5, |d=7,
{al—i-d:S. {al+d:5. {a1+7:25. {
Biamosine: —2;7.
3HalTH CyMy BCIX JBOLIU(PPOBUX UUCEIL.
Po3B'sa3anHs:

a,=-2.

Maemo + 3 ¢, =10, d =1, a, =99.
a,=a,+d(n-1), 10+1-(n=1)=99, n-1=99-10, n=89+1, n=90.

_2¢,+d(n-1) _2:10+1-(90-1) . 20+89 = 109

S n, Sy = 90.= =90 = 4905.

n

90
2 2

BinnoBigs: 4905.
PosB's3atu piBHSHHS: 1+7+13+...+x=280,x € N.
Po3B'st3anns:

Ou4eBUIHO, WICHH IILOTO PIBHIHHSA € WieHaMU apuMeTudHo1 mporpecii, 60
7-1=6, 13-7=6, d =6.

a,=a,+d(n-1), x=1+6(n—-1), x=1+6n-6, 6n=x+5, n=x+5.



2
Snzal+a”-n, Sn:1+x_x+5:(l+x)(x+5)’ xX+5+x +5x:280’ ¥+ 6x 45 = 3360,
2 2 6 12 12
x* +6x-3355=0, D=36+13420=13456=116".
-6-116 —122 )
X, = > == =—61-He 3aJ10B. YMOBY;,
xzzﬂ:ﬁ_
2

Binnosigs: 55.
3HalTH @, 1 d apuMETUYHOI Iporpecii, CcyMa n MEPUINX WICHIB KO 3aaHa
bopmyioro S =51 +6n.

Po3B's3anHs:
3HalIeMO CyMy OJTHOTO WieHa S, =5-1°+6-1=11.
3HaueHHs CYMHU OJTHOTO YJIeHA MPOTrpecii CIiBMaIae 13 3HAYCHHSM IEPIIOTo WieHa,
TOOTO a, =11.
O0YHCIMMO CyMy ABOX YWICHIB S, =5-2°+6-2=32.
S,=a,+a,; a,=8,—a;; a,=32-11=21.
Piznuus nporpecii: d, =a, —a,;; d=21-11=10.
BianoBine: a, =11; d =10.
JloBecTu, 1110 cyMa n TMEPIIMX HEMAPHUX YUCENT HATYpPaTbHOTO PSITY TOPIBHIOE
KBaJIpaToOBi iX KiJTBKOCTI.

JloBeneHHs

S, =1+3+5+7+...+(2n-1).
Ockinbku 3—-1=5-3=7-5=..=(2n—1)-(2n-3)=2, TO MAEMO CyMy YJICHIB
apumMeTnyHOI porpecii 3 ¢, =1, d =2, a, =2n—1 1 KUIbKICTb YJICHIB 7.

a +a
3a ¢popmyoro S, :%-n Ma€EMO:

1+2n-1 2n ) .
= -n="—-n=n’, MO U Tpeba OyJI0 TOBECTH.

S, =—
2 2

['eomeTpryHa oporpecis

["'eomeTpuyHa mporpecis - e YUCIO0BA MOCIITOBHICTD, IEPIINN YIIEH K0T
BIIMIHHUMN B1J] HYJIS, & KOXKHUN HACTYITHUM, TIOYMHAIOYH 3 JPYTOTO, JOPIBHIOE
MOTIEPETHHOMY, TOMHOXKEHOMY Ha OJHE 1 T€ 3K YHCJIO, IO HE JOPIBHIOE HYJICBI.

[To3navaerscsa — b,,b,,b;,...,b,.

BiI[HOHIeHH}I 6y,Z[B-5IKOFO YqJICHa - A0 CBOT'O MOIICPCAHBOTO YJICHA HASUBAECTLCSA

b
3HAMEHHUKOM npozcpectl q =—".

n—1

XapaKTepucTUYHa BIACTUBICT TEOMETPUYHOI MPOTPECIi:

KoXHM 4jleH — , HOYMHAKOYH 3 APYTOrO € CEPENHIM FeOMETPUYHHUM MiK

b =.b, b, .,ne’Z

n n n+l >



dopmyna n—zo uneHa — b =b, -q"", 1€ b, —IEPUINii YIEH, ¢ — 3HAMEHHHK,
n—HOMED YJICHA.
DopMyIH CyMH 7 TIEPIIUX YICHIB —
5, =090 (421) s _bele'=1)
q-—1
JloOYyTOK 4JICHIB — , PIBHOBIIAIEHNX Bij ii KiHIIB, € BEJIMYMHA CTaja, TOOTO,
b b =b, b _ =.
Jlano — b, =6, g=3, n=8. 3HaliTH b, 1 S,.
Po3B'si3anHs:
3a GQOpPMYIIOK0 n—20 uneHa — b =b -q"".
by=6-3"=6-3"=6-2187=13122.

¢ _bla 1) o 6B -1)_6:(6561-1) _ o0

"og-1 7 Y 31 2
BianoBine: b, =13122; S, =19680.

Jlano — ¢g=2,n=7,8,=635. 3HaliTu b, i b,.

Po3B'si3anns:
b7:b1'26:64bl; Sn:b”q_bl; 65:64-bl-2—bl; 128b1_b1 :635; 127bl=635, blzg;
q-1 2-1 1 127

b =5. b, =64-5=320.
Bigmosias: 5;320.
JlaHo — b +b, =15, b, +b, =30. 3HalTH S,,.

Po3B'sa3anns:

Po3B'spkemMo Taky cuctemy piBHSIHbB:
b +b, =15,
{bz +b, =30.

BupasuMo 4ieHn —, II0 BXOJATH J0 CHCTEMH 49epe3 b, 1 g:

b+b-g* =15 [b-(1+g*)=15, (1)
{bl-q+bl-q3=30. {bl-q-(1+q2)=30. (2)
Pozninumo piBasiHHS (2) Ha (1):
b-g-l+q°) 30

b -\1+q° 15’ ==
b -(1+2%)=15,5 =3.

n_ . 10
3a opmynoro S, =2\ 1 Y Slo=ﬂ22—11)=3-(1024—1)=3069.
q_ —

BinnoBias: 3069.



3HANTH YOTUPH YUCTIA, IKI YTBOPIOIOTH TEOMETPUYHY MTPOTPECIIO, SKIIO TEpIIe
YHUCJI0 OLIBIIE JPYroTro Ha 36, a TpeTe O1IbIIe YETBEPTOro Ha 4.
Po3B'sa3anHs:

3ri1HO YMOBH 3a1a4i b, —b, =36, b =b, +36=5b,-q+36; b,—b, =4, b,=b, +4;
b -q'=b-q’+4 b-q’~b-q’ =4 b 'Q'(I_Q)=4‘

, b(1-q)=36, (1)
PosrasiHeMo Taky cuctemy piBHSIHB: ,

{blq (1-¢9)=4. (2)

Pozainumo (2) na (1):
bg*(l-q) _ 4 ._1 !

vt e

h(l-q) 36 9

Sko ¢, =—%, TO b, =——~=7=

. 1 1 1
Tomi b, =27 = |=—9; b,=-9.| = |=3; b,=3.[ = |=—1.
Ao ( 3) ; ( 3) ‘ ( 3)

1 36 36 . 1 1 1
HKH_[O q—g, TO bl—l_—1—7—24, TOO1 b2—54'§—18, b3—18'§—6, b4—6'§
3 3

Bigmosine: 27;-9;3;—-1; 54;18;6;2.
HeckiH4eHHO criajiHa TeOMETPUYHA MPOTrPecis

=2.

['eoMeTpuyHa mporpecis Ha3UBAETHLCS HECKIHUCHHO CIMAHOI0, SIKIIO 11 3HAMEHHUK
|q| <1.

. b, . .
Cyma 1i wieHIB S =——, 1€ b —NepILIMil IeH —.
1 ..

Hesxi 3actocyBanus H.C.I11:

JlaHo — 2;—%;%;... 3HAWTH S.

Po3sB'si3anns:
3
Suaii .. 2 1
HalileMo 3HAMEHHUK — ¢ = - =7

3a popmyiioro S = lbl 00YHCIUMO S = #1 = il =
—-q
- —1] 1=
Sk
Bignosinb: 1,5.
[TepeTBOPUTH JECATKOBHHN MEPioanyHuii Api0 0,46(5) y 3BUUaliHuiA.

Po3B'st3anns:
Leit 1p16 MoXkHA TTOAATH Y BUTJISII:

zéz1,5.
2

(RN



0,46(5)=0,46555...= 0,46 + 0,005 + 0,0005 + 0,00005 +... = 4,5 5 L5
100 1000 10000 100000

46 5 5 5 46 5 5 5 5 5 1

=—+ + + Ffo=—+F + + fo|l=—————=—

100 1000 10000 ' 100000 100 | 10904 40909 4100808 55 | 10000 1000 10
cyma H.C.I'.II.

3a ¢hopmyiioro S:Ib1 Ma€eMo:
—q
S
g_1000 _ 5 10_ 5

_ 1 1000 9 900’
10

_46+ 5 414+5 419
100 900 900 900"

. . 419

BignoBigp: —.
900

3aoaua. B piBHOCTOPOHHIN TPUKYTHHUK 31 CTOPOHOIO b BIIMCAHO HOBUN TPUKYTHUK
TakK, 110 MOr0 BEpLUIMHAMU € CEPEJIMHU CTOPIH IAHOTO TPUKYTHHUKA; B LIEH
TPUKYTHUK TAKMM CAMUM CIIOCOOOM BIIMCAHO HOBHUM TPUKYTHUK 1 T.[I.
JloBecTH, 110 MOCIIIIOBHICTD ILJIOII YTBOPEHUX TPUKYTHHKIB sBJIsi€ coboro H.C.I1.11
Ta 3HAUTHU CyMy LIUX TUIOLL.

Po3B'si3anns:
B
D, K E
N M
A F (&
b 2
— 143
G_g b3 _Dsz/g_(2j\/__b2\/§_
1 AABC 4 > 2 ADEF 4 4 16 >
b 2
Sl 43
¢ _g _MNzx/g_(4j\/__b2\/§_b2\/§ i
3T 4 4 16-4 64 o

S, P33 N3 4 18, P33

s

S, 16 4 16 b3 4S8, 64 1

3_
6

. 1 .
OCKUIbKM — — CTajla BeJIM4YuHa 1 MeHa 1, to S,,S,, S;,...— H.C.I[.IT



2
Cyma 1uiony TpUKYyTHHKIB S = S, __4 _ 4 b \/5
l-q 1_1 3 3
4 4
2
Biamosins: b 3\/5

ApudMeTHYHA 1 TEOMETPHUYHA IMPOrPECIi

Po3B's13yBanHs 33/1a4, B IKUX OAHOYACHO QIrypyroTh apupMETHIHA 1 TeOMETpUYHa
nporpecii, CTAHOBJISATH MEBHI TPYIHOIII. 3alI00IrTH TPYIHOIIAM MOKHA, SIKIIO
3I1IACHUTH TaKy IPONEAEBTUUHY POOOTY:

1) mpu siKiit yMOB1 unciaa a,, a,,ia, yTBOPIOIOTh apUPMETHUHY MPOTPECiIO?

BianoBiak: Tpu yncaa yTBOPIOKOTh + TOJI, KOJH a, —a, = a, —a,.

2) mpu AKii yMOBI uncia b,,b,,ib, YTBOPIOIOTh T€OMETPUYHY MTPOrpeciio?

Bifnosiae: Tpu 4KcIa yTBOPIOOTE — TOJ, KOJIN 2—2:2—3
a 1 2

3) SK1Wo B 3aa4i i€ MOBA PO + 1 —, TO HO3HAYEHHS HEBITOMUX

HEO0OX1JHO BBOJUTH TIJILKHU Y€PE3 WICHH OJIHIET 3 HUX.
3aoaua. Tpu uncna, o B CyMy Jat0Th 21, CTAaHOBIATH apu(PMETHUHY IPOTPECIO.
SKI1110 10 HUX YKcelt JOAaTH BIAMOBIIHO 2, 319, TO IICTAaHEMO Tr€OMETPUUYHY
nporpecito. 3HalTH 111 Yuca.

Po3B'a3anns

[Tepry yMOBY 3aa4i 3alMIIIEMO TaK:
+a,a,,a, d—ii pI3HALAL.
+asa +d, a,+2d. a,+a,+d+a +2d=21, 3a,+3d =213 a,+d =7, a,=7-d (1)
SKI1110 10 UX TPHOX WICHIB + BIAMOBIAHO J0ojaTH yucia 2, 3 19, To gicranemMo
Yypcia:
a,+2; a,+d+3; +a,+2d+9, Kl yTBOPIOIOTh T€OMETPUUHY Mporpecito. Ha ocHOBI

XapaKTEPUCTHYHOI BIACTUBOCTI — MAaEMO:

(a, +d +3) =(a, +2)-(a, +2d +9). BuxopucToByrouu piBHICTb (1), 3aMiHUMO g, :
(7-d+d+3) =(7-d+2)-(7—d +2d +9);

10°=(9-d)-(16+d), 100=144+9d —16d —d*;

+d*+7d —144+100=0; d’ +7d —44=0.

3a Teopemoto Bieta d, =-11; d, =4.

a,=7-d; a,=7—-(-11)=18; a, =18+ (-11)=7; a,=7-11=-4.
a,+a,+a,=18+7-4=21.

Honatouun 1o uux yucen 2; 3; 9 maemo orpuMatu 18+2=20; 7+3=10; 9-4=5.
Bonu € uienamMu reoMeTpryHOI mporpecii, 60 10° =20-5.

SIKmO d =4, TO a,=7-4=3; a,=3+4=7, a,=7+4=11; 3+7+11=21.

b =3+2=5; b,=7+3=10; b,=11+9=20.



XapaKkTepucTUYHA BIACTUBICTH 10 =20-5.
BianoBine: 18;7;—-4 abo 3;7;11.

KopucHoro € 1 Taka nopaja: sKIo B OJIHIM Mporpecii 3a/1aHi MOCIiI0BHI YICHH, a B
JpYTiii - He MOCIII0BHI, TO HEB1AOMI Tpeba MO3HAYaTH Yepe3 YWICHH IPYroi
nporpecii.
3anava. Tpu yucna, cyma sikux a0opiBHIO€ 114,1mociiJoBHI YJI€HU T€OMETPUYHOT
nporpecii abo 1-uit, 4-uit 1 25-uit uneHn apupMeTUIHOI mporpecii. 3HalTH 1i
qHCla.

Po3B's3anHs:
Hexail g, 1 d - nepimii 4ieH Ta pi3HULA apupMETHUHOT Mporpecii, Toal
a,=a,+3d; a,;=a,+24d.
3r1IHO YMOBH 3aJ1a4i CKJIaJIa€EMO PIBHSIHHS:
a,+a,+3d +a,+24d =114; 3a,+27d =114}3 a,+9d =38 — a, =38-9d (1)
3 npyroro 00Ky, IIi 3K YHCJIa € MOCHIIOBHUMH YJIeHAMH FT€OMETPUYHOI Mporpecii,
TOMI
(a,+3d) =a,-(a, +9d). BUKOpHCTOBYIOUHU PiBHICTH (1), MATUMEMO:
(38-9d +3d)’ =(38—9d)-(38—9d +24d), (38—6d)’ =(38-9d)-(38+15d ),
1444 —456d +36d> =1444+570d —342d —135d*; —456d +36d* —570d +32d +135d> =0,
171d*> —684d =0}171 d*—4d =0; d(d—4)=0;
d =0 — He 33/I0BOJIbHSE YMOBY 3ajaui.
d=4. SIxkmo d =4, 10 a,=38-9-4=2 (0us. pis. (1))
a,=2+3-4=14; a,,=2+24-4=98. 2+14+98=114.
Biamosins: 2;14;98.
3anauya. YoTupu yucia CTaHOBIATh apuMETUUHY MPOTpecio. AKIo BiJ HUX
BIIHSTH BIJIMOBIAHO uKcina 2; 6, 7, 2, TO NICTAaHEMO YHCIIa, K1 YTBOPIOIOTh
Tr€OMETPUYHY MPOrpecito. 3HAWTH 111 YUCTIA.

Po3B'sa3anHs:
[To3HauMMO HEBIJIOMI YKCIIA K YWICHH T€OMETPUYHO1 ITPOTpecii: b, — MEePIINi ICH,

¢ —3HAMEHHUK — TOJi b, - ¢ — APYTHUil UileH, b, -¢> — TPETil 4ieH, b, -g° — 4eTBEPTHIA
yieH. JlogaBimm 10 HUX BIAMOBIIHO Yucia 2; 6, 7; 2, JICTAaHEMO YICHU
apuMEeTHIHOT MPOrpecii:

“b+2; bg+6; bg*+7; bq' +2.

BukopucroByroun J1Bidi XapaKTepUCTUYHY BIACTUBICTh apu(MeTHIHOT Iporpecii,
JICTAaHEMO TaKy CUCTEMY PiBHSHb:

_bg+T7+b+2 )
hg+6= 2 ’ 2-(bg+6)=bqg*+7+b +2,
%
bq’+2+bg+6 ) 2-(qu2 +7):b1q3+2+b1q+6.
2
{2-blq+12—blq2—9—b1:0, {2-blq—blq2—bl+3:0,
%

2-bg+14-bg* -8-bg=0. [2:b4*—bq’ —bq+6=0.

bq’+7=



{zblq ~ba’=b="3 {2-qu -bg’ b =-3, (1)
2-bq’ —bq’ —bqg=-6. q-(Zblq—blq2 —bl):—6. (2)
Pozninmumo (2) na (1):
q-(2bg-bga’~b)_-6

2b,q—b,q*> —b, -3
[TincTaBUMO 3HaYCHHS ¢ B PiBHSIHHA (]):
2.b,-2—b 2> —b =-3; 4b —4b —b =-3, b =3.
b,=3-2=6, b;=3-2"=12, b, =3-2° =24,
Bignosine: 3;6;12;24.
3agayva. 3HalTH apuPMETUUHY 1 TEOMETPUYHY MPOTpecii, KOIU BIIOMO, 1110
nepLIuii, TPETii 1 OAMHATUATHH YJIeHH apuPMETHUHOT MPOTpecii B 1Ba pa3u
OB BiJ MEPILOTO, TPETHOTO 1 M'ATOTO YJICHIB FT€OMETPUYHOI IpOrpecii, a cyma
NEepIIUX M'ATH WieHIB apumeTnyHoi mporpecii 1opiBHIOE 40).

Po3B's3anHs:

, 4=2.

Hexaii a, i d - mepmmii 4ieH i pisHULA -,

b, 1 q-TepIuuii YiIeH i 3HAMEHHUK —.

a, t+das

3riiHO YMOBHM 3a1a4i a,=2-b,, a,=2-b,, a,,=2-b;, S, = -5 =40.

MoskHa YTBOPUTH TaKy CUCTEMY PiBHSHb:

a, =2b,,
a,+2d =2b-q°,
a, +10d =2b, - q*,
4 +as 40

2 5

AmKe a,=a,+2d, by=b,-q°, a,=a,+10d, b, =b,-q".

Tax 5K @, 1 a, —4JIeHH, PIBHOBIAATCHI B KIHIIIB apu(METUIHOI IPOrpecii, TO

a,+a; a,+a,
2 2

a, =2b, (1)

a,+2d =2b-q°, (2)

a,+10d =2b, -¢*, (3)

a,+2d =8. (4)

[Tincranstouu (1) B (2), (3), (4) AicTaHEMO CUCTEMY TPhOX PIBHSHb:

2b,+2d=2b-q°, |:2 |b+d=bq’, (5)

2b, +10d =2b,-q*, |:2 b, +5d =bq", (6)

2b, +2d =8. 2 |b+d=4. (7)

=8=a,=a,+2d.

3 piBHstHHS (7) MaeMo d =4-b, (8)
[TinctaBnstoun (7) B (5) 1 (6) 3 ypaxyBanHs (8), TiCTaHEMO:



{4:[71"]27
00 b, +5d =b, +d +4d.
4+4-(4=b)=b -q*
4=b-q’, 4=b-q, (9)
{4+16—4b1:b1-q4 {20—4b1=b1-q4 (10)
[TincraBumo (9) B (10):
20-4b, =b,-q" -q° =4q°. 3 piBHAHHSA (9) MaeMo:
=2 Tomi 20—4b =42, 20—ap, =10, b 20,
bl bl bl
20b, —4b =16; 20b, —4b} —16=0]:(-4) b> -5b, +4=0;
3a reopemoto Bieta b, =1; b, =4.
S0 b =1, TO Ha OCHOBI PIBHSHHA (8) d =4—-1=3 1 a,=2bh =2-1=2; a,=2+3=5;
a,=5+3=8. +
Skmo b=4, 10 a,=2-4=8; a,=8+3=11; a,=11+3=14. +
3HaiiIeMo 3HAMEHHUK ¢ 3 PIBHSIHHS (J):
Axmo b, =1, T0 1+3=1-¢°; ¢,=-2; q, =2.
h=1(-2)=-2 b =(-2}(-2)=4 b,=4(-2)=8
b,=12=2 b =2-2=4; b,=4-2=8.

_ V7T

7
SIkmo b =4, T0 4+3=4-¢°; ¢*=—; q, =
i | q . q 4 q, 5 9, >

b,=4- (—%}:—2\/_b 2\/_(—£]=7, b4:7-(—g]=—ﬂ.
7 247, b_2\/_\/_—7 19_7*/7 7*/_

b—4——

Binnosine: 2;5;8; —2;4;8; 4; 2\/_7—7*2/_ 42\/_77*/_
3HAWTH YOTUPH YHCIIA, 3 IKUX MEPIINX TPU YTBOPIOIOTh apuPMETUUHY, a TPU
OCTaHHI - TeOMETPUYHY Tporpecito. Cyma ABOX KpalHiX yuces 1opiBHIOE 37, a
cyMma JIBOX CepelHix - 36.
Po3B'sa3anHs:
[To3HauMMoO x — mepIe Yucnio, y—apyre unucio. Tozai 36—y — TpeTe ducio.
x; y;36 — y — apu(pMETHIHA IPOTPECis.
3a XapaKTepUCTHUYHOIO BIACTUBICTIO 1 MaeMO:
2y =x+36-y(l)
[To yMOBi 3aa4i CKJIaITa€MO IPyre PiBHIHHS:
;36 — ;37 — x — T€OMETPUYHA MTPOTPECISL.
(36-y)=y-37-x)(2)
3 piBHAHB (1) 1 (2) yTBOPIOEMO CUCTEMY:



2y=x+36—-y, 3y=x+36, x=3y-36,

(36-y) =y-(37-x) [36-y) =y-(37-x) (36-y)" =y-(37-3y+36)

x=3y-36,

129672y + y* =73y -3y°
4y* —145y+1296=0; D =21025-20736=289=17".
24517 128 o 145417 162, o

16 16 16 16

x,=3-16-36=12; x,=3-20,25=60,75-36 =24,75.
12;16;36—-16;37—-12; 24,75;20,25;36—20,25;15,75;12,25;37 — 24,75;
12;16;20;25; 24,75;20,25;15,75;12,25.
BignoBiae: 12;16;20;25 abo 24,75;20,25;15,75;12,25.
3ajaya. 3HAWTH CyMy MEPINKMX 7 YWICHIB apu(METUYHOT TIPOTPECii, AKIIO (1 +1)
YJIeH ii JOPIBHIOE 2m +1.

Po3B's3anHs:
3HaiiIeMo Mepiri Ta IpYyruil 4jieH nporpecii:
a,, =2m+l.
a=a,,=2-0+1=1;, a,=a,, =2-1+1=3, Tomi d=a, —a, =3-1=2,
- 2a, +d-(n—1)_n; 5 - 2-1+2-(n—1)_n: 2+42n-2 _ o
2 2 2
Binnosink: n’.

S

1
b+c c+a b+a
qucia a’,b’,c’ TaKOXX CTAHOBJIATH apU(PMETHUHY ITPOTPECIFO.
Po3B'sa3anHs:
3a BIACTUBICTIO YJIEHIB apu(PMETUUHOI TPOTPpecii:

1 1 1 1 C e o )
— = — . 3BC,Z[€MO ,Z[pOGI/I B JI1B1U Ta HpaBlI/I qyaCTHHax plBHﬂHHﬂ a0
c+a b+c b+a c+a

CIJIbHUX 3HAMEHHUKIB:

JloBecTy, 1110 KOJIH YTBOPIOIOTH apU(PMETHUHY MPOTPECIIO, TO

b+c-a-c  c+a-b-a b-a B c—b )
(c+a)-(b+c)_(b+a)-(c+a)’ (c+a)-(b+c)_(c+a)-(b+c)’
b-a c—b

(C+a).(b+c):(b+a).(c+a) |-(b+a)-(c+a)

c’+a’
2
XapaKTEPUCTHYHA BJIACTUBICTh apu(PMETHUHOI TIporpecii, To0To uucna a’,b’, ¢’

YTBOPIOIOTH apu(METHUHY MPOTPECIO.

b-a)-(b+a)=(c—b)-(c+b), b*—a’=c*-b*; 2b° =c’ +a’; b’ = —1e
(b-a)-(b+a)=(c=b)-(c+D)



3aBaHHA 1)1 CAMOCTIHHOI po0OTH:

Jana + Bimomo 3HaueHHs TphOX BEJIMYMH. 3HAWTH JIB1 1HIII.

Ne
a a, S, Bignosini:
n/u 1 d " VOB
1 10 4 11 a, =50 S =330
2 10 4 50 n=11 S, =330
3 10 4 330 =11 a, =50
4 10 11 330 =4 a, =50
5 4 50 330 a, =10;,—6 n=11;15
6 | 110 | -10 11 a, =10 S, =660
7 4 —% 13 a =1 S =325
8 5 26 105 d=4 S, =1430
3 7 1 7
? 4 26 18 20 "9
10 3 12 210 a, =1 a, =34
11 2 15 | -10 a, =38 S =-360
12 0 0,5 5 n=11 S, =275
1
13| -9 > ~75 n=25 a,=3
14 | -28 9 0 d=7 a, =28
15 0,2 5,2 137,7 d=0, n=>51
3 1 3
152 | 146— =6 =2
16 30 1 J a, 7
17 0,3 503 | 25513 a, =32 n=62
+a,+a,+a;=9; a,+a,+a,+a, =16, S, =100. n—? Bianosias: 10.
+a,=9;a;,—a,=20;, S,=91. n-? Bianosigs: 7.
+ 3pocTarua, a,+a, +a, =27; a; +a; +a; =275; a,=? d="?
BianoBine: a, =5,d =4.
+a,+a;=14; S,=129;, S, =195. n=? Biamosins: 15.
+ 3pocTarua, a,+a, =4; a; +a> =122; a,=? d =? Bianosiae: a,=-7,d =3.
+ 3pOCTaKYa, a:a,=4; a,-a.=(-11) a,=? d=? Bignosiab: ¢, =—4,d =3.

3HaWTH NepIIUi YiIeH 1 PI3HULIIO = :

a, +ay, =10,
{a3 +a, =31.
S;—=8,—a;=0,1,
{54+a7 =0,1.

BignoBine: a, =-7;d =3.

BiamoBinb: a, =1,05;d =0.8.




S, =9,

Bianosinb: a, =0,25;d =1,5.
S, _nl :
2
a,+as+ag =18, . .
o Binmnosigs: a ISP
a, +a,=-2. 3 3
210,20, 40,... S,,—? Bixmosiap: 10230.
~-4,16,-64,... S,-? Bianosiae: —13108.
1 . . 182
3,-1,—,... S.—°? Biamosiae: 2—.
3 " AHOBAE 2929
b, =5, qz—l, n=6. 3Haiitu b, 1 S,. BiamoBias: —L; 4104
5 625 625

b, =128, ¢=2, n=7. 3Haiitn b, 1 S,. Biamosinp: 2; 254.

b =3, g=2, b,=96. 3HaiiTu n 1 S,. BianoBias: 6; 189.

b, =81, b, =—10§, n=6. 3HallTH ¢ 1 S,. Binmnosigs: —%; 44%.
Mix unciamu 1 1 16 BcTaBUTH TpH TaKUX YUCTIa, I00 BOHH Pa30M 3 TaHUMU
YHCIIaMU YTBOPHIIU T€OMETPUIHY TIPOTPECITO.

Bignosine: 1; 2; 4; 8; 16.

H.CT.II: l;%;%;... 3HalTH CyMmy. BignoBigs: 2.
1——+§—... S—?. Bimnosias: 0,75.

. . 2
l-——+——...5S-?2. Bignosiap: =.
7 ANOBIAB: —

B kpyr paniycom a BnucaHo kBajapar. B kBaapaT BnrcaHo KpyT; B KpYT - KBaJpar i
T.JI.

3HalTH CyMy IIOII BCIX KPYTIB 1 CyMy IIOI BCIX KBaJpaTiB.

Bignosine: 2m?; 4a°.

3agava. Hanucatu Tpu niepuri wieHH apudMETHIHOI porpecii, B K1l cyma
JOBUIBHOTO YHC/Ia YiICHIB 3a7aHa GopMysorw S, =7n” —5n.

Bignosias: 2; 16; 30.

3agava. Cyma TphOX YHCell, 5IKi yTBOPIOIOTh apU(METHUHY MPOTPECIIO JOPIBHIOE
15. SIxuto 10 HUX AOAATH BIANMOBIIHO yucia 1,4 119, To gictaneMo Tpu 4ucIa, Kl
YTBOPIOIOTh TEOMETPUYHY MPOTPECito. 3HANUTH I1i YHCIIA.

Bignosine: 2; 5; 8126; 5; —16.

3agada. Cyma TphOX YHMCel, SIKi € MOCIiAOBHUMH YICHAMHU apU(PMETUIHOT
nporpecii, 1opiBHIOE 21. SKI0 Apyre 4ucio 3MEHIIUTH Ha OJUHHUIIIO, a TPETE
301IBIINUTH HA OAWHHUIIIO, TO YTBOPUTHCS TPU MOCIIJOBHUX YJICHU T€OMETPUUHOT
nporpecii. 3HalTH 111 YKca.

Bignosins: 3; 7; 11112; 7; 2.



7 . . .
[Ipu sSIKMX 3HAYEHHAX o 4YUCIA 2-cos€, 4-sina, 6-sin(z—a) € MOCIIIOBHUMH
yieHaMu apupMeTunyHoi mporpecii?

Bignosige: o =(-1) -%+ kr,keZ.



