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I[aBaf/’[Te IIOCMOTpPUM Ha I10C/IEA0BATE/IbHOCTD HATYPA/IbHbBIX YN CEJI:

12,345 6 %...

Kak cTpontcsa ata nocnefoBaTe/IbHOCTb? %
Kaxgoe 4nco paBHO IpeabIAyILIEMY, IUIIOC ONVH. t =216 ol
ITO mpuUMep apugmemuueckoli npozpeccuu. “‘%J oot B
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YJICTIO OT/IMYAETCA OT IIPEABIYLIEro Ha 0.0 oof|anie o
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ApudmeTndeckas mporpeccusi HUKOIIa He KOHYaeTCs, HO JaBiTe
BO3bMEM HECKOJIBKO 3/IEMEHTOB MIPOTPeCCUN U OIPoOyeM UX CIIOKUTb.

Hayném ¢ 1+2+3+4+5+6+7+8
1+2+2+4+5+6+7F+B8=9x4=3%6
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MbI MOXXeM CBA3aTh BCE 3JIEMEHTHI
IIONIAPHO: IIEPBBIN C IIOCTIEAHIIM, BTOPON
C IpEeAIOoC/IeIHNM U TaK Janee. B sToMm
c/lly4ae y Hac IOY4YM/INCh YeThbIpe
I1aphl, Ka)kKgasg B CYMMe COCTaBJIA€eT 9,
TaK 4TO OOIMIT pe3ynbTaT paBeH 36.

Takoit >ke mpueM MBI MO>KEM ITPOJIE/TBIBATD U C OOTBIINMU YUCITAMMA:

1+2+3+...+998+999+1000= 1001x 500=500500

YTo6BI HANITU CYMMY 37IEMEHTOB [Tonnpo6yiiTe HaMTH CyMMY:
apupMeTUYECKOI IPOTPECCHUN, CITOMKITE 3+7+114+15+19

IepBoe€ 9MCio C IMOC/IE€THNM, YMHOXDbTE Ec/Iy KOIM4YeCTBO 31eMEHTOR

HeuéTHOoe, GopMyIa BC€ paBHO
CKJIaAbIBA€TE U pa3a€/INTEC Ha BA. pa60TaeT.

Ha KO/IMYECTBO 3JIEMEHTOB, KOTOPbIC Bbl



Apudmernueckas nmporpeccus o06pasyercs mocpeacTBOM
mo6aBIeHN s HEKOTOPOTO MOCTOSHHOTO YMC/Ia K MPebIIyIIeMy, a
4TO OyZHeT, ecmu Mbl OyfieM He CKIaibIBaTh, a YMHOXaTh? Torga y
HaC MOIYYUTCA 2eomempureckas npozpeccus.

leomeTpudeckas nporpeccusa — 3TO TaKasd IIOCAEL0BATEIbHOCTD
qIICeIT, B KOTOPOI KaXK/IbIV CIIeMYIOIINIL 37IeMeHT 00pasyeTcs, ecim
IpefbIyliee Y/CI0 YMHOXUTD HA HEKOTOPYIO ITIOCTOAHHYIO

BEIMHNHY. 1,2,4, 8,16, 32,64 ...
[laBaiiTe BbIBeZileM (POPMYTY CYMMBI IIEPBBIX N 57IEMEHTOB 3TOI!

IIOC/IENOBATEIbHOCTU: 14242%4 .. 2" 42" =x

Ec/tu Mbl yMHOXUM 06€ CTOPOHBI 3TOTO PaBEHCTBA Ha 2, Mbl
IOy YVIM: 2422+ ... 2" 42" = 2x
ITa, HO C /IEBOV CTOPOHBI Y HAC Ta K€ MOC/IENO0BATETLHOCTD,

TONMBKO 0€3 Ha4a/IbHOI €MMHNLBI, U C ToOaB/IeHueM 2

x—1+2"=2x
XOTHUTE MPOBEPUTDH

Torna x=2"-1 wmu 142422+ .. .+2" '=p" ] drompu n=>5¢
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CyuecTByeT nereHsa, 4To n306peTaTe/ib UTPHI B IIaXMAThl TOKa3as 3Ty
UTPY IPABUTENIO CBOEI CTPaHBL. VI TOT ObUI B TAKOM BOCTOPTE, YTO 3aXOTEI
BO3HATPaguTh M300peTaTens, JaB €My, YeTO TOIbKO TOT He MOMPOCUT.
XuTpblit n306peTaTesnb HONPOCYI HOMOXNUTD OFHY PUCUHKY Ha OIUH
KBa[IpaTUK IIIAXMATHOM JOCKU,
IB€ PUCUHK!U Ha BTOPOI,
YyeTbIpe Ha TPETUM U TaK
fanee, BCAKNUI pa3 yoBanBas
KOJIMYECTBO 3€pEH, IIOKA

BCE I1oj1e B 64 KBajpaTuKa

He Oymet 3amonHeHo. He
BJJIA IOJBOXA IIPAaBUTE/b
COIJIACUJICS, He ITIOHMMAas elllé
O KaKOJ OTPOMHO CyMMe

UIET pedb. Kak BbI lyMaeTe, CKOIBKO XK€ puca eMY IPUAETCA BBIIUIATUTD?

ITO 04eHb OOJIBbIIIOe YICTIO!
Topa puca, ¢ TakKuM KO/u-
9eCTBOM 3€peH, OyzieT BbIIIe

n 2°4-1=18.446.744.073.709.551.615 CaMOM BBICOKOV TOPbI B MUpE.

MbI 3HaeM, 9TO 1+2+4+8+... 2°°=2°*—1



B reomeTpimryeckori mporpeccui 9ncia He 06513aTebHO YBETMYNBAIOTCS,
OHMU VI YMEHDBIIATHCA TOXKE MOTYT. BOT HammpuMep, Takas reoMeTpudecKas

IIporpeccus. 1/2 % 1/8 1/16 1/52

JIHTepecHO, MOXXEM /1M1 Mbl HAITV CYMMY 3/IEMEHTOB 3TOM
IPOTPeCCUM TaKUM >Ke CIToCoOOoM?

Va+Va+le+ 116+ 50+ =X

3aMeTbTe, YTO MBI He 0Ope3aeM Mporpeccuio, n nodbasiseM
OecuncieHHOe KOMUYeCTBO 97ieMeHTOB. He 601iTeCh, MbI
MO>KEM 9TO clle/iaTh!

1+ +%+%+Y16+752+..=2x
[laBariTe yMHOXXUM 06€ CTOPOHBI paBeHCTBA Ha 2. CyieBa Mbl

JIMeeM MCXOIHYIO IIPOTPecCuio, paBHYIO X, ¢ [0baBIeHHOI 1,
COOTBETCTBEHHO C/IEBA PaBEHCTBO IIpeBpaIaeTca B X+1.

Torma mbl monyuum ~ X+1=2x u x=1

wm Va+Ya+ls+116+ 52+ =1
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ITOT pe3y/IbTaT CBA3aH C IPEBHMM IapafioKCOM, O KOTOPOM MBI
3HaeM Oyaropiaps rpedeckomMy ¢punocody 3eHOHY IIeiCKOMY.

Ecny nyTelieCTBEHHMK OTIIPABUTCA M3 OHOIO TOPOJa B SPYyIoi
TOPOfI, TO, /IS Hadaja, eMy HY>KHO OyaeT MpoTH HOI-IyTH, a
3aTeM IIOJIOBMHY OCTaBIIENCA [IOJIOBMHBI, TO €CTb YeTBEPTh BCETO
PaCCTOAHNSA; 3aTEM eMY IPUAETCA IIPONTHU MOTIOBYHY OCTaBIIEVICA
4eTBEPTH, U TaK fIajiee, 10 6eckoHeTHOCTN. CMOXKET /I OH KOTZa-

HUOYIb TONTU? B (oS

Ho wit yxe Y+ Yo+ Yo+ Vs +..= 1

3HaeM, HeCMOTPS

Ha TO, YTO 3Ta

IIOC/IEN0BATEIbHOCTD

becKoHeYHa — g P
7/2 o1 18

CyMMa ee 9/IEMEHTOB KOHeYHa I paBHa 1.



[Tomumo apudmMeTUdeCcKUX 1 TeOMETPUIECKUX TPOTPECCU
CYIIECTBYIOT U [IPyTe XOPOIIIO U3BECTHbIE B MaTeMaTKe
nocienoBaTenbHOCTU. Hampumep, "Uucna Oubonaqyn'.

IJTa MOCIEA0BATEIbHOCTD HAYMHAETCA C ABYX €AVHULI, a KOKI0€
IIOC/IeYIOLee YMC/IO paBHO CyYMMe [BYX IPeAbIAyLIINX:
1,1,2,3,5,8,13, 21, 34, 55...

[TocnegoBarenbHOCTh PUOOHAYYN MMEET MHOTO MHTEPECHBIX
CBONCTB. HanpuMep 13 3TUX 4ucCea MOXXHO IIOCTPOUTH

\ | Cnupanv Qubonauuu.
2

A TakK ke, KOra 4ucia

V YBEIM4MBAIOTCS, OHM BCE Ooree
u 60Jtee MPUOMMKAIOTCS K

5 30/7I0TOMY CE€YEHUIO, YaCTO
VICIIONIb3YEMOMY B ApXUTEKTYPE U
n3aliHe.

Ber BupuTe, Kak no uncinam OruboHaTun
BBICTPAMBAETCA CIIUPANIDH?



