[MPOIPECCUA - ABNXEHUE
BMNEPEL!

BbinonHunu: Eroposa Onbra; Hukonaes EBreHnn
Yyawmecs 9 knacca
HayuHbIV pykoBoauTesb:
AnekceeBa TaTbsiHa leTpoBHa,
yunTenb MaTeMaTUKu
MOY«OpuHuHckasa COLL»
Mopraywckoro panoHa 4P

MOY OpwuHuHckaa COLL
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[lporpeccuun B ApeBHOCTW

3aga4dun Ha nporpeccuu,
gowlealwmne oo Hac 3
OPEBHOCTWN, ObINK
CBsi3aHbl C 3arnpocamu
XO3ANCTBEHHOW XXU3HMW:
pacnpeneneHne
NPOOYKTOB, AENeHne
HacrieacTea n ap.




HASAL, B ICTOPUIO!

MoHATMe YncnoBon nocneaoBaTeNbHOCTM BO3HUKIO U pa3BUBanoch
3a[0/1ro Ao co3aAaHnA YyYyeHUs1 0 PYHKLUSAX.

Ha cBs3b Mexay nporpeccusiMmun nepsbiM obpaTtnn BHUMaHue
Benukumn APXUMEL, (oK. 287—212 rT. 40 H.9)

TepmuH “nporpeccus” Obin BBEAEH PUMCKUM aBTopoM boaumem (B 6
BEKE) 1 NoHUMarics B boree LMpoKOM CMbICne, Kak beckoHe4vHast
YyucnoBasi nocrneanoBarternibHOCTb. Ha3sBaHus “apndmetnyeckas” n
‘reometpuyeckas” bbinm nepeHeceHbl 3 TEOPUN HENMPEPbIBHbIX
NpOonopLUMin, KOTOPbIMAN 3aHUMArUCb APEBHNE PEKMN.

dopmyrna cyMmbl YIIeHOB apudMeTUYECKON nporpeccun dbina
AoKa3saHa gpeBHerpevyecknm y4yeHosiM dnodaHtom (B 3 BEKE).
dopmyna CyMMbl YreHOB reOMeTPUYECKON NPOorpeccun gaHa B
KHure EBknnga “Havana” (3 Bek 4o H.3.).

[MpaBuno ans HaxoXgeHus CyMMbl YSIEHOB MPOU3BOSIbHOM
apumeTnyeckomn nporpeccmun Bnepsbie BCTpeYaeTcs B
counHeHnn «KHurn abaka» B 1202r. (JleoHapgo NusaHckuin)




AHrnua XVIll Bek

B XVIIl B. B aHMMUUNcKnx

y4ebHMKaX NnosiBUIINCH
0003Ha4YeHUs1 apudomMeTn4eCKoun
N TeOMETPUNYECKOU MPOrpeccuin.

1 Apugpmemuyeckasi :

eomempu4eckas |-




[epMaHuA

-

Hawen MmoMeHTanbHO
’\ CYMMY BCEX HaTyparlbHbIX
e ymucen ot 1 go 100, oyayun

eLle y4eHUKOM HavanbHOU
LLIKOMb.

2

1

KAPJ1 TAYCC

(1777 — 1855)
PelwieHune

1+2+3+4+.....+99+100=(1+100) + (2 + 99)
+ + (50 + 51) =101 - 50 = 5050



IHpeBHAA [peunn

CBefeHuns, cBsi3aHHbIE C NPOrpeccusmu,
BNepBble BCTpevarTcs B AoLwleaLlmnx go
Hac OoKymMeHTax [peBHeun [peunn. Yxe B
V B. 0O H. 3. IPeKu 3Hanu cnegyouine
ki=rerle nporpeccun n NX CymMmbi:

- n(n+1)
2
24+4+6+.....+2n=n(n+1)

l+2+3+...... +n



IpeBHUU Ervner

3ajada n3 ermneTckoro nanvpyca
Axmeca:

«l'lycTb TeOe ckasaHo: pasgenu 10
Mep aumeHa mexay 10
YyenoBeKkamMmn, PasHOCTb XXe Mexay
KaXXObIM YESTOBEKOM U €ro
coceloM paBHa é MepbI»

dopmyna, KOToOpou S ] .
NoJsib30Barnuchb a=——(n—1l)e—| S = o
erunTsaHe: y 2 2




3agava-nereHaa

Nugnnckun uapb LLlepam no3ean k cebe
n3obpetarenst LaxmaTHOW Urpbl, CBOErO
nogaaHHoro Cety, 4ToObI HarpaguTb €ro 3a
OCTPOYMHYIO BblaAyMKy. CeTa, nageBascb Haa Lapem,
notpeboBan 3a NepBylo KIMETKY LWAXMaTHOW OOCKM 1
3€pPHO, 3a BTOPYH — 2 3epHa, 3a TpeTbio — 4 3epHa
n 1. 0. ObpagoBaHHbIN Lapb nocmesirica Hag CeTon
N npukKasan BblaaTb eMY TaKyl0 « CKPOMHYHO»
Harpagy. CTouT nn uapto CMeATbCA?



HOaHo < |; 1,2,4,8,16...

b,=1, g=2, n=64
N = X

S, =2% -1

CymMmma paBHa 18 446 744 073 709 551 615



BbiBOA

Ecnu 6bl Lapto yaanoch 3acesaTb
NweHunuen nnowanb BCeu
NOBEPXHOCTU 3EMIN, CHUTAA MOPS,
N OKEaHbl, N ropbl, U NYCTbIHIO, U
APKTUKY C AHTAPKTUKOWU, U MOMYYUTb
YOOBIMETBOPUTENBHbLIN YpOoXaWu, TO,
noXanyn, riet 3a 5 oH cmor Obl

paccynTaTbes.

Takoe KoOnmMyecTBO 3epPeH MniueHULbl MOXXHO cobpaTb NuLLb
c nnowaan B 2000 pa3 bonbLuen NoBepXHOCTN 3eMnn. ITO
NPEeBOCXOANT KONMMYECTBO MLUEHULbl, CODpaHHOM
4ernoBe4YeCTBOM [0 HACTOSLLEro BPpeEMEHW.



3aaada n3 apudmMeTukun
Maruvukoro

Hexkmo npodan nowadw 3a 156 pybneu. Ho
rnokynameJsib, o6pemsi iowaob, pa3odymars u
eo3epamuri npodasuyy, 2oeopsi: «Hem MHe
pacyema nokynams 3a amy UeHy Jiowaosb,
Komopasi makux deHea He cmoumy». Toa0a
rnpodaeeuy npeosioxus opyaue ycrioeusi:
"Ecniu no-meoemMy ueHa Jsiowadu ebIiCOKa, mo
Kyrnu ee nodKoeHble 28030uU, siowaob e
nosly4yuwb moada e rnpudayvy 6ecrisiamHo.
l'eo30eu e kaxxdol nodkoee 6. 3a nepebiu
28030b Odali mHe 1/4 kon., 3a emopou-1/2kor.,
3a mpemudu-1kon., u m.o.“

lNokynamenb, cobria3HeHHbIU HU3KOU UeHoU,
U )xesiast 0apoM nosiy4ums Jsiowadb, MPUHSIII
ycsiosusi npodasua, paccyumasieasi, Ymo 3a
28030u npudemcs yniaamumsb He 6o0siee

10 pyb6nedu.
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1. CocTaBuM nocriefoBaTenbHOCTb YNCer Z; E; 1; 2;2°;:[] 2.

2. [laHHas nocnenoBaTenbHOCTL ABNSETCHA reOMeTPUYECKomn

nporpeccuen co 3HameHatenem q =2, b, =i n=24.
1 1 2 21
3. lNonbiTaemcs nogcumutate cymmy  —- —- [- 2:2° -[] 2
4 2
n
4. 3Hasa dopmyny S = hq” —b,
1 ., 1
iy 1 1 3
5. Nweem g - 4 4 _ 2% —— =27 —— =4194303= ~ 42000(p)
2-1 2 4 4 4



[lporpeccuu B nutepartype

[laxxe B nuTteparype Mbl BCTpeYaemMcqa ¢ MaTeMmaTnyeckumu
noHATUAMM! Tak, BCMOMHUM CTPOKM U3"EBreHmna OHernHa".

...He moe oH ssiMm6a om xopes,
Kak mbI He bunucb omau4umes...

SMO6 - 3TO CTUXOTBOPHbLIN pasMep C yaapeHUeM Ha YETHbIX
crnorax 2; 4; 6; 8... Homepa yaapHbIx crioroB obpasytoT
apudmMeTn4ecKyo Nporpeccuto ¢ NnepBbiM YNeHOM 2 N Pa3HOCTLIO
nporpeccuu 2.

Xopeu - 3TO CTUXOTBOPHbIW pasmep C yaapeHNemM Ha HEYETHbIX
crorax ctmxa. Homepa ygapHbIx crnoros obpasytor
apudmeTundeckyro nporpeccuio 1; 3; 5; 7...




[Tfpumepbl

Amb6

«Mou 051051 cAMbix YEcmHbIX npAeurl...»

[Mporpeccus: 2; 4; 6; 8...

XOp eu A.C. lNywkuH

«51 nponAn, kak 36Epb 8 3a20He»

[Mporpeccusa: 1; 3 ;5; 7...

b. Jl. llacmepHak



[Mporpeccuu B XU3HU U ObITY

[1na pelleHna HEKOTOPbIX
3agady no pumsuke,
reomeTpumn, bnonoruw,
XUMUWN, SKOHOMMUKE,
CTpouTenbHOMY Oeny
MCMOSIb3YIOTCA POPMYIbl
apUPMETNYECKON U
reoMeTpuyeckou
Nporpeccun.




MHTepecHble dhaKThl

1) Xumus. [Npun noBbileHNN TeMepaTypbl N0 apudPMeTUHeCKOn
NpOorpeccmn cKOpPoCTb XMMNYECKUX peakLunn pacTeT no
reoMeTpu4ecKon nNporpeccum.

2) leomeTpua. BnucaHHbie gpyr B gpyra npaBusibHbIe
TPEeYyroribHUKN 0bpasyroT reOMeTPUHECKYIO NPOrpPeCcCuio.

3) dusuka. 1 B punsnyecknx npoLeccax BCTpevaeTcd ata
3aKOHOMEpPHOCTb. HEUTPOH, yaapsa no SApy ypaHa, packanbiBaeT
ero Ha gee yactu. [lony4atoTcs ABa HENTPOHa. 3aTteM ABa
HENTPOHA, yOoapsqa no ABYyM A4paM, packasnbiBaeT Ux elle Ha 4
4acTun N T.O. — 3TO reOMeTpuYecKasa nporpeccud.

4) bunonorusa. MnkpoopraHmambl pasmMHOXalTCA OefleHUeEM
rnorosiam, NO3TOMY Npu GNarornpUATHbLIX YCNOBUSAX, Yepes
OAVHAaKOBbIA NPOMEXYTOK BPEMEHU UX YNCIO YOBaMBaETCA.

5)9koHOMMKA. Bknaabl B 6aHKax yBENMYMBaOTCS MO CXeMam
CINOXHbIX U MPOCTbIX MPOLIEHTOB. [1pOCTbIE NPOLEHTbI —
yBENMYEHNE NepBoOHa4YanbHOro BKknaga B apudMeTnyeckom
NPOrpeccum, CroXxHble NPOLIEHTbl — YBENNYEHNE B
reoMeTprYeCKOon NPporpeccum.



Korga cnoxHoe nydile npocToro?

CyLlecTBYeT [IBE OCHOBHbIE CXEMbI HapallMBaHUA KanuTana:
- CXema NpPOCTbIX MPOLIEHTOB;
- CXeMa CINOXHbIX NPOLIEHTOB.

OnycTum BCe 9KOHOMUYECKNE CINOXKHOCTU U NOKaXXeM, B YEM OTNNYNE MeXOY
NPOCTLIMU M CNOXHBIMW NpoUeHTamMu. Ecnm NpoLUeHTbl NPOCThIE, TO 3TO 3HAYMUT,
YTO AEHLIM 3a ONPeaENEHHbIN Nepuo BpeMeEHU ByayT HAUNMCNATLCA Ha
N3HadanbHy CyMMy BKnaga. Bknag co CrnoXHbIM NPOLEHTOM OTINYaAETCH OT
npeablayuero TeM, YTo NPOLEHTbI MPUNUCLIBAOTCA K NepBoOHa4YaribHOMY
BKNagy (KanutanusnpytoTcs) Yyepes onpeaeneHHblin nepnog n 3atem, Yepes
criegyowmn nepuoa, NPOoLEHThbI yXXe HaYUCTIAKTCA Ha BCHO CyMMY.

B cxemax npocTbIX N CAOXHbIX MPOLEHTOB HECNOXXHO 3aMETUTb
3aKoHOMepHoCTU. Llenoyka yncen, obpasyroLasics Nnpm Ha4YMCNEHUN NPOCTLIX
NPOLEHTOB, COCTaBNAET apudpmMeTn4ecKyro nporpeccuto. [1eMcTBUTESNLHO,
Kaxkgas cymma, HadnmHasa co BTOpon, bonbLle npeabiaywen Ha ogHoO U TO Xe
KOSINYECTBO AEHer. A NPy HAYNCNEHUN CITOXKHbIX NMPOLIEHTOB CyMMa BO3pacTaeT
B reOMETPUYECKON NPOrpeccumn, Tak Kak Kkaxaasi, Ha4mHasi co BTopomn, bonblLue
npeablayLen Ha oO4HO N TO e Yncno.

OTO HarnsiaHbIN npuMmep 10ro, 4To 3HaHune apmqamequeCKon U FGOMGTpI/I‘-IGCKOVI
nporpeccnn nNomMoraeT 4HerioBeEKY, obneryaer eMY XN3Hb.



MoxkeTe npoBepuTh!

PosHn4Hble ueHbl ¢ HOC, pybnen

C
01.01.2009
-

C
01.04.09 .

C
01.07.2009
-

C.
01.10.2009 r.

2,125

2,234

2,349

2,459

Apknm npmMepom NCNosib30BaHNSA 3HAHUIN O FEOMETPUYECKON NPOrpeccumn Ha
NpaKkTUKe ABMSETCS yBENUYEHNE CTOMMOCTU 3a 1 Kybnuecknm metp rasa B 2009
rogy. B aTton Tabnuue nokasaHa ctoumocTb 1 Kybrnyeckoro metpa rasa, no
koTopomy 6yayT nnatutb B 2009 rogy. CtonmocTs ByaeT yBenmymBaTbCs B
reomMeTpuyeckomn nporpeccum no popmyrne

b

n

= b, (1+0,05)"




BbiBOA

3Hasa 3T chopMyribl, MOXXHO PELLUTb
MHOrO MHTEepPEeCHbIX 3aaay
NNTEepaTypHOro, NCTOPMNYECKOro u
NPaKTU4YeCKOro coaepxaHus.




3akKknyeHue

3aKoH4YUrca aBaguaTblv BEK.
Kyoa ctpemMutca YyenoBek?
N3y4yeH KocMocC 1 mop4,
CTpoeHbe 3Be3 U BCA 3EMIA.
Ho maTtemaTnKoB 30BET
N3BECTHbLIN NO3YHT

«[1porpeccua — gBmxeHue Bnepeny.
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