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AHHOTaAMSA
B cepun 3TMX KHHUT cOOpaHO MHOTO METOOVK MO PElICHUI0 U
IIKOJIbHOM MaTeMaTHKU U BHICIIIEH MaTeMaTUKU. B KHUrax nmogpoOHo
pa3oOpaHbl pa3UyHble TPUMEPH, I COAYX 9K3aMEHOB U B IIKOJIE
u B yHuBepcutete. CoOpaHsl MHOTHE TPaBUIa M METOAAMKH PEllleHusI
3aJa4. MaTepI/Ian HarmcaH JOCTYIIHO IAJIA JHO6OFO CpE€OHETO YUCHUKA,
KOTOPBIH XOUET MOHSATh MATEMATHKY, a He OE3/[yMHO €€ CIHCaTh.



Bacuimca BoakoHckast
Cao:xHblI€ IPOIEHThI.

Conepxanue:

1) Apudmernyeckas v reoMeTpruIecKasi MPOrpeCcCU.

2) BeiBon (hopMyJIbl CIIOKHBIX TTPOLIEHTOB.

3) [Ipumeps! pellieHus 3a4a4 Ha CJOKHbBIE TTPOLIEHTHI.

4) ®opmyibl JU1s PELIEHUS 3a4a4 Ha CIIOKHBIE IIPOLIEHTBHI.

5) IIpumeps! pereHus 3aaay.

6) ®opMyna 1Jis1 HAXOXKIEHUSI CYMMBI.

[Iporpeccuu U C0KHbBIE TPOLEHTHI.

1)) ApudmeTrueckas 1 reoMeTpUIECKast IIPOrPECCUN.

Ecii kaxI0My HaTypaJIbHOMY YMCITy [IOCTAaBJIEHO B COOTBET-
CTBHE JIEUCTBUTEJILHOE YUCIIO an, TO FOBOPST, YTO 3a/laHa YMC-
JIOBasi MOCJIEI0BATEIbHOCTD.

al,a2,a3,...an...

YucnoBas NoCIe10BaTENbHOCTS - 9TO IPOHYMEPOBAHHBIN PAL,
yuces.

an=f(n);neN

Hekortopele MmOCiIenoBaTeNbHOCTH 3a4a10TCA  (PYHKIMAMU C
HaTypaJbHbIM apTyMEHTOM.

[Tporpeccuu - 310 0coOble BUADI MOCIEI0BATETLHOCTEN.

ApudmeTrrueckasi Mporpeccusi - 3TO YUCIIOBask MOCIEI0Ba-
TEeJIbHOCTb, KaX/IbIid YWIEH KOTOPOi, HAUMHASI CO BTOPOTO, PaBEeH
IPEbIAYIIEMY YJIEHY, CJIOKEHHOMY C OOHUM M TEM K€ YUCIIOM



d (Ha3pIBa€MbIM Pa3HOCTHIO ApUPMETUUECKOU MPOTPECCUN).
antl=an+d

['eomeTpryeckass mporpeccusi - 3TO YMCIIOBas MOCIENOBa-
TEJIbHOCTb, TIEPBHIN YIeH KOTOPOU HE paBeH HYIIO, a KaXIbli e€
YJIeH, HaYMHasi CO BTOPOrO PaBeH MpeblIylleMy 4eHy, YMHO-
’KEHHOMY Ha OJTHO U TO € YHCJIO (, OTIMYHOE OT HYJIs1 (Ha3blBa-
€MOe 3HaMeHaTeIeM NeOMETPUYECKON TTPOTrPECCHN).

bn+1=bnq
rae b1#0;qg#0



DTU NOCIEA0BATEIbHOCTU OYEHb HTMPOKO MPUMEHSIOTCSI.

Hanpumep, npu nomoIm reoMeTpudecKoi mporpeccuu Mox-
HO BBIYUCIISITD CJIOKHBIE TPOLICHTHI.

3anuiieM OCHOBHBIE (pOPMYIIbI [17151 9TUX MPOrPeccHil (mocie-
JIOBATEIbHOCTEN ).



HassaHusa dopmyn.

ApudbmeTrueckas
nporpeccus

feomeTpUUecKasn
nporpeccus

dopmyna obuero
uneHa no nepsomy
YNeHy Mporpeccuu.

an=ai+(n-1)d

d - pasHocTb
apudmeTryeckon
nporpeccuu.

bn=big"’

q - 3HamMeHaTe/ b

reoMeTpUYecKoi nporpeccum.

dopmynbi
HaXOXAEHWA pa3HOCTH
1 3HameHaTens
nporpeccum.

d=an+1—an
Cneayowmmn uneH
BblYECTb
npeaplayLmim

q=bn+l/bn

Cnefylowmit YneH Aenutb
Ha NpeapbIayLLMIA YieH.

XapaKTepuctudeckoe
CBOWCTBO.

an=(an-1+an+1)/2
n>1

YneH apupmeTU4EeCKom
NpOrpeccuu, ectb cpepHee
apUPMeTUYECKOE YIEHOB,
MEKAY KOTOPbIMM OH
HaxoamTcs.

b2n=bn-1xbn+1

YNeH reomeTpuUyecKom
nporpeccuu, ects cpeaHee
reoMeTpUYECKOe YNEHOB,
MEXAY KOTOPbIMU OH CTOMT.

dopmyna BbluMcAeHUA
pazHoOCTH U
3HaMeHaTens yepes
Ntobble uneHbl
nporpeccuu.

d=(an2-an1)/(n2-n1)

PasHocTb paBHa
CNeyIoLWWM YNEeH BbIYECTb
npeapayLMi YaeH 1
nogenvTb Ha pasHOCTb
HOMEPOB.

q™™=bn2/bnt

3HameHaTesNb B CTeneHn
pasHOCTM HOMEPOB
UNIEHOB, PaBeH YacTHOMY
CNEeAyIoLLEro YieHa u
NpeAblAyLero.

Cymma nepsbix n
UY/IeHOB NPOTrpeccuu.

Sn=(ai+an)n/2

Sn=(2a1+(n-1)d)n/2

Sn=b1(1-q")/(1-q)
q=1
Sn=(bnq-b1)/(q-1)

q#1l



2)) BeiBog (hOpMYyJIBI CITOKHBIX IPOLIEHTOB.

CnoxHble MPOLIEHTHI - 3TO MPOLIEHTHI, HAYUCIISIEMBIE YEPE3
OTpeIeJIEHHBIN TTPOMEKYTOK BPEMEHHU, Ha CPOK OOJIBIIHUIA, YeM
9T IPOMEKYTKU BPEMEHHU.

CnoxHble TPOLEHTHI BBIUMCIISIIOTCS IO (pOopMYyJie TeOMeTpH-
4yecKoi mporpeccru (e€ oOIIero uieHa u CyMMBI).

Hanpuwmep, 3agaun Ha BKJIapl B OaHK.

Ha cymmy, KoTopyio Mbl OepéM WM KJIaJEM, HAUUCIISIOTCS
MPOLIEHTHI.

a - CyMMa ToJIo’KeHHast (B3sATas1) B OaHKe.

P - KOJIMYECTBO MPOLIEHTOB HAYUCIISIEMBIX HA 3Ty CYMMY.

3a nepBblil MPOMEKYTOK BPEMEHHU (IOfl, MECHL], IeHb) K CyM-
Me MPpUOABIISIETCS MMPOLEHT OT CyMMBI.

[TporeHT OT CyMMBI BBIYHCIISIETCS, KAK OOBIYHBIN ITPOIICHTHI
OT YMCJIa.

axp/100 %

Yucno yMHOXKUTH HA KOJTMYECTBO MPOLIEHTOB U MOJENUTh Ha
100.

Yucno ¢ HAYMCIEHHBIMU NPOLEHTAMH, PABHO CYMME 3TOrO
YKCJIa ¥ TPOLEHTOB HAYMCIIEHHBIX (B3STHIX) OT TOTO YUCJIA.

a+ap/100=a(l +p/100)

3a BTOPOM MPOMEKYTOK BPEMEHH (rofi, MECHLl, IeHb) Ha I0-
JIy4YEHHOE YHMCJIO OISITh HAYUCIISIIOTCS TTPOLICHTHI.

Haiiiém nporieHT Ha 3Ty CymMMy.

Yucno Hy’)KHO YMHOXKUTh Ha KOJIMYECTBO MTPOLIEHTOB U TMOJIe-
suth Ha 100.



a(l+p/100)xp/100

Hanpiém uymuciio ¢ npoueHTaMu, Ha4ruCIEHHBIMU Ha TIOTYyYeH-
HO€ YKCJIO C MPOIEHTaMU, HAYMCJIEHHBIMY 3a MPEAbIIYIINN T1e-
puon.

K umciny HykHO prOaBUTh MPOLIEHTHI OT TOTO YMCHIA.

a(l+p/100)+a(1+p/100)xp/100=a ((1 +p/100)
+p/100x (1+p/100)) =

BriHecem 00111l MHOXHUTENb 32 CKOOKY.

a((1+p/100)(1+p/100)=a(l+p/100)?2

3a TpeTuu IPOMEXYTOK BpEMEHH (rofl, Mecsll, JeHb) Ha I10-
JIyYEHHOE YHMCJIO OISITh HAYUCIISIIOTCS TTPOLICHTHI.

Haiiiém nporieHT Ha 3TO YuCiIo (CymMmy).

Yucno yMHOXKMM Ha KOJIMYECTBO MPOLEHTOB U MOJEIUM Ha
100.

a(l+p/100)2xp/100

Haiiném umcio ¢ npoueHTaMu, eni€é HaYMCJAEHHbIMU Ha I10-
JIy4YEeHHOE YHMCIIO, MPU HAYMCJIEHUU MPOLIEHTOB B MPEAbIIYIIHe
MTPOMEKYTKH BPEMEHH.

[TprbaBuM K YMCITY IPOIIEHT OT TOTO YKUCIA.

=a(l+p/100)2+a(1+p/100)2xp/100=

BriHecem a 3a cKOOKY.

=a((1+p/100)%2+ (1 +p/100)%p/100) =

BriHecem 001z MHOXHUTENTh 32 CKOOKY.

=a(l+p/100)2(1+p/100)=a(1+p/100)3

Tenepb MOKHO 3aMETUTh 3aKOHOMEPHOCTb.

CrereHb 32 CKOOKOW BCE BpeMsl YBEIMUMBACTCS HA €AUHUILY.



bn=a(l+p/100)"

IlepBoHavyasibHasA CymMa.

Cymma, KOTOpYIO MBI [TOJTy4aeM MPU HAYMCJICHUU CIIOKHBIX
IIPOLIEHTOB - 3TO WIEH F€OMETPUYECKON IPOTrPECCUMU.

BripaxeHue B CKOOKax - 3TO 3HAMEHATENb TeOMETPUIECKON
IIPOrPECCHMN.

1+p/100=q

n - HOMEep WIeHa FeOMETPUYECKOU POrPECCUH.

(1+p/100)

DTO KOJIMYECTBO MPOLIEHTOB, KOTOPOE HAYUCIIAIOTCA Ha Iep-
BOHAYAJIBHYIO CyMMY.

Yucrno, koTropoe 0003HaYaeTCsl 32 3HaMeHaTellb TeoMeTprye-
CKOU MPOTPECCHH.

['eomeTpuyeckas mporpeccus - 3TO psiJl YUCEI, KOTOPbIA KMe-
€T CBOM MOPSIKOBBIA HOMED N.

bn=bl q™!

910 popMyJia BHIYUCIECHUS KAXKJOr0 YieHa FeOMETPUYECKON
IIPOrPECCHM.

B Hamiem ciyuae, Kax/aplil 4eH reOMEeTPUYECKOU MPOrPeECCUn
0003HaYaeT CyMMY C HAYMCIIEHHBIMU TTPOIIEHTAMHU.

3a CKOJIbKO paBHBIX ITPOMEKYTKOB BpEMEHU (JIET, MECSALIEB,
JTHEM ), CKOJIBKO TIOKa3bIBAET HOMEP YJIEHA 3TOW MPOrPECCHUMU.

qg=(1+p/100)

O603HauaeT KOJMYECTBO IMPOIEHTOB, KOTOPbIE Mbl KaX bl
MIPOMEKYTOK BPEMEHU HAUUCIISIEM.

N - KOJIMYECTBO PaBHBIX MIPOMEKYTKOB BPEMEHH (JIET, MeCs-



1IeB, JHEN).



Konen 03HaKOMUTEJLHOI'O
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