


BBEAEHME

B caMbiy O6GbIUMHBbIN AeéHb NOCJie LUKOJbl ABe
Nydlume noapyXKu, ydyeHuubl NATOro Ksacca
AHHa v TaHAa genanv AoMallHee 3aJaHue no
MaTeMaTuke. OHM OTKpPbIZIN YYEeOHUK N yBuaenm
AeCATUYHbIe ApobM...

- Hnuyero He noHumMmaro! Yto Takoe? I3THU ... KakK
MX ... A ... A€CATUYHbIE Apo6bu. Mbl nx He
npoxoaunu! — BoaMmyTunacb TaHs.

- Pewun 3apauy c geCATUYHbIMKU ApOo6SAMMU —
yutaet AHHa. — BecHom 3acesinim 0,9 nons, a
co6bpanu yporxxaun Tonbko ¢ 0,6 nonsa. CKosbkKo
ypo)xas C nons He cobpann?



- Bce Taku 3acesnu 0 nnm 9? — cnpocuna TaHs.

- Moxert 6b1Tb Hapo k 0 npubaButb 9? —
npeanoXxuna AHHa.

- HeT, HaBepHO, Mbl AO0J/1)XHbI CaM¥ Bbi6bpaTb 0
nnm 9!

AHHa cornacunacb. h ToNbKo xoTenu
AE€BOYKM 3TO 3anmcaTb, KaK yyebHMKM Havyanm
nAsicaTtb U 3anenu:

NecsaTnuyHblie Aopobu

HaM y)>X OU€Hb HY)XHbI.

YT10o 3a 6ykBOUKa KpuBas?
Unu 310 3ansaTan?

Ho npu yéM TyT 3anaTas,
Ham pacckaxert cpess Mauns!



TyT nosBunachb ges!

lNMpowy B Moé
kKoponeBcTBO! fl y3Hana,
4YTO Bbl HE 3HaeTe, YTOo
Takoe apobmu
AeCATUYHbIE? A
no6bbiBaB B MOUX
3aMKaXx, Bbl Y3HaeTe Bce
O [eCATUYHbIX ApobsX.

MbI cornacHbl! — XxopoM
CKa3aJiu A€BOYKU U
OKa3aJIuCb B
KOpPOJIeBCTBe.




KoponeBCTBo AECATUUHbBIX
| aApo6en

3 —Mi#1 3aMOK, B KOTOPDOM
BaC HayvaT BbINOJIHATb
neucTBuUsS C

1 — bI¥ 3aMOK, B KOTOPOM
BaC NO3HAKOMST C
UCTOpUEN AEeCATUYHbIX

apob6eun 5 — bi¥ 3aMOK, B rge BaMm OEeCATUYHbLIMU APO06SAMMU
- PACCKAXYT CKa3Ky npo -
OecaTu4YHbie Apobu
Bbixoa U3
L KOPOJIeBCTBa -y
2 — Ol 3aMOK, B KOTOPOM 44-4-blA 3aMOK, rae Bbl
Bbl Y3HAaeTe UHTEpPECHbIEe BCTPETUTECDL C
chakTbl 2 — OM 3aMOK, B yBJieKaTe/ibHbIMM 3ala4aM¥y
KOTOPOM Bbl Y3HaeTe B KOTOPbLIX €CTb AECATUYHDI¢

UHTepecHble paKTbl C2 — O apo6bu



N3 ncropum aecaTuUuHbIX apoben

NMosABMAUCH AecATUYHDbIE ApOo6M B Tpyaax apabCkMx MaTeMaTUKOB B
cpeaHve BeKa U He3aBMCUMMO OT HUX B ApeBHeM Kutae. HO 1 paHblue, B
ApeBHeM BaBunoHe, ucnosb3oBanu Apobu Takoro xxe Tuna, HO
KOHEYHO LiecTugecaTepuudHble.

No3aHee yuyéHbi NapTMmaH beiep (1563-1625) BoinycTun
COuMHeHMe «[lecaTUyHas NNIOrMCTUKa>» rae nucan: «...a obparun
BHMMaHME Ha TO, UTO TEXHUKUN U PEMEC/IEHHUKMU, KOraa u3mMmepsior
KaKyro-HMbyab AJZINHY, TO O4YEeHb PeAKO U JIMLLb B UCKJTHOUUTEJNIbHbIX
CNyyasiX BblpaXaroT eé B LesiblX Yucsiax oaHOro HauMeHOBaHUS;
06bIKHOBEHHO UM NpPUXOAUTCA UIn 6paTb Mesikue Mepbl, UIn
o6pawaTbca K APO6SIM, TOUHO TaK )Xe aCTPOHOMbI USMEPAIOT
BE/INYMHDbI HE TOJIbKO B rpagycax, HO U B AONIAX rPpaayca, T.e. MUHYTaX,
CeKyHAaX M T.N., HO MHe KaXXeTcsl nx AesieHne Ha 60 yacteun He Tak
yaobHo, kak aeneHue Ha 10, Ha 100 yacTteu u 1.4., NOTOMY 4YTO B
nocsiegHeM criyyae ropaspo sierye ckjaabiBatb, BblYUTaTb U Boobuye
nponM3BoanTb apmdpMeTuUyecKme AeNCTBUS; MHE KaXKeTCs, YTo
AeCATUYHbIe A0/N, ecnu 6bl BBECTU BMECTO LUeCTUAEeCATEPUYHDIX,
npuroguancb 6bl He TOJILKO A/l aCTPOHOMMUM, HO U QU1 BCAKOro poaa
BbIYMCJ/IEHUN.»

B eBponencKyo e NpakTuKy AecsaTuiHble Apo6u BBEN CMMOH
CteBMH. [10 TeX NOP Ka)AblA, KTO CTaJIKUBAJICA C HELle/IbIMU YUC/IaMK,
[OJKEH Obl/1 BO3UTCA C YNC/IUTENIIMU U 3HAMEHaTEeNSIMM.



N3 ncTtopmmn AecaTUYHbIX
aApo6en

IToueMy :ke J0OIM IEpPeNLId OT OOBLIKHOBEHHBLIX [podeil K aecaTHYHLIM? Jla
IOTOMYy YTO A€liCTBHSI ¢ HUMH 00Jiee MPOCThiey, 0COOEHHO CJIOKEHHE H BHIYNTAHHEs
Ciaoxum apooun 3/50 u 7/40. Cuauana HYKHO HAWTH HaMMeHbIIee o0IIee
kparHoe ux 3HameHareiaeii (3to umciao 200), morom paszgeaurr ero Ha 50 wu
pesyiabrar (uncio 4) yMHOKHTH HA YHCJIUTE]Ib W HA 3HAMEHATEJb MEPBOil APOOH.
IMonyuyaercs 12/200. IHorom nago pasgeauts 200 na 40 u yacrnoe (uuciao 5)
YMHOKHTh HA YHCJIMTE]Ib M 3HaMeHaTesib BTOPoii apoou. Iloayuaercn 35/200.
MpblI npHuBeH APOOH K 001IeMy 3HAMeHaTe 0. TOJbKO Tenmepb Mbl MOKEM CJIOKHTH
ypcauTe I u nmoaydurh orBer: 47/200. A ecam 3TH ApoOM NpeACTABUTH B BHJE
necaruunoii 3amucu: 3/50=0,06; 7/40=0,175, cymma HaxoauTcsi MIHOBEHHO —
310 0,235. Koneuno ke, uncao 4/7 npuxogurcsi 3anucbiBaTh JHUIIb ¢ HEKOTOPOI
TouHocThi0y 0,143 unn 0,14287, no Beab B KM3HM BCE MMeeT CBOM Npeaesibl
TOYHOCTHa

JIump B nepBoii yerBepTH 18 B. IpoOHBIE YKMc/Ia CTAJM 3aMUCHLIBATHL C MOMOIIBIO
IPOCTOM JAEeCATUYHOM TOYKHM. B HekoTOpbIX cTpaHaxy, M B 4YacTHOcTH B Poccuu,
BMECTO TOYKH MCHOJB3YIOT 3anATyi0. E€é BBEaI Hemeukuit maremaruk Ieopr
Anapeac békiaep B 1661 r.



N3 ncTtopmmn AecaTUYHbIX
aApo6en

CerogHsi Mbl NOJ&ib3yeMCA [AeCATUYHbIMU
Apo6sMM ecrtecTBEeHHO M cBo6oaHOo. OaHaKo
TO, YTO KaXKeTCA ecTeCTBEeHHbIM HaM,
CNY>XWJ10 HAaCTOSAILMM KaMHEM NMpPeTKHOBEHUNA
ana y4véHbix CpepHeBekoBbs. B 3anapgHoun
EBpone 16 B. BMeCctTe C LUMPOKO
PacrpoCTPpaHEHHOU [OEeCATUYHOU CUCTEMbI
npeacrtaB/ieHUs LeNbiX 4Yucen B pacyéTax
NnoBCHOA4Y NPUMEHSAJIUCD LLecTugecaTepuyHble
apobu, BocxopaswmMe ewWwé K ApeBHeun
Tpaguummn BaBUJIOHSIH. NMoHapobuncs
CBeT/Ibli YM HMAEPNAHACKOro MaTeMaTuKa
CuMmoHa CreBMHa, 4TO6bLI NPMBECTU 3anNuUCb U
uenbiX, M ApO6HbLIX uyucen B eAMHYIO
cucrtemy. lMo-BMmaMMOMY, TOJIMKOM CO3AaHUNA
AEeCATUYHbIX apobeun NOCAYXXUNN
COCTaBJIeHHble UMM Tabnuubl CNOXHbIX
npoueHToB. B 1585 r. oH ony6amkoBan KHUry
«[JecaTnHa», B KOTOpPOM 06BbACHUN
necsaTudHble apob6bu. 06o3HauyeHnns CreBMHa
He OT/IMYas/IuCb COBEpPLUEHCTBOM, TaK XKe KakK
7 0603HaueHun ero Konner n
nocsiegoBaTtenien. Bot kak 6bl OHM 3anucanm
umcno 3.1415-
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JTO MHTEepPeCHOo

Mbl MHOroe cibillanau 0 Bo3ayxe. Bo3ayx Ha
99,96%0 COCTOMT U3 TPEX ra3oB: a30Ta, KUcnopoaa
M aproHa. Yrnekucsoro rasa coaep)xurtca 0,03%,
Ha OCTaJibHYIO0 YacTb npuxoautca 0,01%.

CopeprkaHue B Bo3ayxe (06beMHble %)
BellecTBO
CyXOM BJ1IQYXHOM
N, 78,08 76,28
o, 20,95 20,47
H,O - 2,31
Ar 0,93 0,98
co, 0,03 0,03
Mpoumne 0101 0,01




J9TO MHTEepeCHOo

OrpomMHoe 3HaueHue ans
no3HaHMAa MMpa uMmeet npobnema
YMC/IEHHOr0 COOTHOLUEHUS MeXAay
aTOMaMM pa3J/IMYHbIX 3JIEMEHTOB.

ECnu cpaBHUTb MMeroLleecs Ha
BCen 3eMJie, xeneso, KobanbT n
HUKeEJIb, TO OKAXXETCS, UTO 3€eMHOM
LIap COCTOMT U3:

Xene3a Ha 92%
Ko6anbTta Ha 0,5%
Hukens Ha 7,5 %

TouyHeNLwne xumMmmyeckKkme
aHa/in3bl OrpOMHOI0 YMcna
MEeTeopuTOoB, ynaBLUUX Ha 3eMJ1t0
Aanu 3aMeyaTtesibHble pe3y/ibTaThbl.
BbISSCHUIOCb, UTO B YXeJie3HbIX
MeTeopuTax NnpoLeHTHoe
cogep)kaHue xxesnesa, kobanbta n
HUKenNnsa nopa3vuTesibHO COBMNagaeT C
coAep)XaHueM UX Ha Haluen nJiaHeTe.




CTnx o gecaATUUYHbLIX ApPobsax

PacckasaTb MHEe MOX>XHO MHOIO,
O ToM, UTO Takoe fecAaATU4YHbIe Apobu,

O TOM, UTO MOXXHO B KOHLIe ApO6HOM
yacrtwy,

CnpaBa oT6poCUTb UJ1b BCTaBUTb HYJM.

Hy a Kak ux cpaBHUTb, Tbl MHE
PaCcCKaXu.

Hy, 3TO, KOHEYHO e, npolLye NpocToro.

CpaBHM UeNnble YacTU AeCATUYHOMN Tbl
Apo6w,

M Ta, y KOTOpOi OHa 6yaer 6onbLue,
KoHeuHo xe, byaeTt n 6onblue.

Hy, ecnu Te 4acTu Kak pa3s u paBHbl,
To, uTO >Xe MHe AenaTb, Tbl NOACKAXKMN.

Ecnu y AByX AecATUYHbIX Apo6en
Liesible YaCTU paBHbl,

Tbl HA NepBbIA U3 HECOoBNaAaroLWMUX
pa3psifoB CMOTPM,

M TOT, y KOTOpPOM OH byaeT 6onblue,
KOHEYHO e, byaeT un 6onblue.

BCE N1 3anoMHMUA, Tbl MHE CKaXu?

Kak C/io>XUTb U BblYecCTb ?.

3arnoMHM aJirOpUTM CJI0XKEHUS UIN
BblUMTAHUA [ECATUUYHbIX ApPo6en.

Ana Havana YMcno 3HaKoB nocne
3ansATOM, Tbl YPaBHSAMN,

3anuium ux B CTONBGMK U KOHEYHO, 3HaW,
Y710 3ansiTas AO/HKHA OKa3aTbCA nopj
3anaTon,

A NOTOM TOJIbKO M peLuaMn.

CHauyana BbINOJIHU CNIOXKEHUEe UNIn
BblUMTaHMe,

He obpawjas Ha 3ansiTyr0 HUKaKOro
BHUMaHMUS.

Hy, B oTBeTe, Tbl, KOHEYHO )Xe, NOCTaBb
3anAaTyro Noa 3ansiToM B AaHHbIX ApPo6sX.
Tbl 3aNOMHM 3TK NpaBu/ia HaBCeraa,
YyTO6bI B NAMATU TBOEMN, OHM OCTAJIUCD,
KaK ABa)xAbl ABa!



3aaaua 1

l\“\“\\((((((
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Bacs Hawen B peke 3aTOHyBLUUe
COKpoOBMLLA U NPUHEC nx AoMon. OH
pewinn npoaaTtb nx 6orauy. Ho 6orau
obmaHyn ero Ha 1234567 pybnemn.
CKOJIbKO CTOAT COKpOBMLLA B
AencTBuTenbHocTu, ecnum 0,5 rpamma
cokpoBuuy ctouT 120,5 $,a nx Bec
564,67 rpaMMOB?



3aaaua 2

N'yceHuua 6a60o4ykn-KanycTHmubl
cbepaetT 3a Mecsil 10r. kKanycrTbl.
CuHuua cbepaet exxegHeBHo 100
ryceHuu. NMNoacumtamre, CKONbKO
Kanyctbl "aKkoHOMUT" 3a 1 Mmecsau (30
AHEeNn) CeMbSl CMHUL] COCTOSALLas U3
CaMKM, caMLla U1 4 NTEeHL|0B, ec/nu
CUMTaThb, YTO NTeHel CcbeAaeT B 2 pa3a
MeHblle B3pPOCJ/IOM CUHMLLbL.



3anava 3

Konsa MeuTtan o wokonaake, AJIMHa
koTopou 3,7 M., a LLUPUHA 2,1 M.
Tons MeuTtasn O LLOKOJ1aflKe TaKoun
)Xe AJZINHbI, HO BTpoe 6osblue
naowaabto, yeMm y Konu. Ha
CKOJIbKO MEeTpPOB LUUPUHA
LLIOKOJ1a[lIKU O KOTOPOU MeuTan

Tons AsiIMHHee LWUPUHbI O KOTOPOW
Meutan Konsa?



CENLEVER:

Ha nycTton EéMKOCTU COXpaHUIacCb
Haanucb: BPYTTO — 21,8 kr,
HETTO — 20,6 kr. B Hee nono)xunu
19,9kr macna. Yto Tenepb HYXXHO
HanucaTb Ha EMKOCTHU?



CENLEVERS

YTKka [1oHHa [lak pewivna

v S I NMPUroToBuTb 167104HBbIN NUPOr.
g [Ans 3Toro oHa B3sina: 0,57 kr
X a6n0K, 2 ctakaHa Myku no 0,25 kr,
0,01 kr camBoYyHOro Macna, 2
CTaKaHa MOJIoKa 1 2 suua.
Ckonbko 6yaer BeCUTb NUPOT,
koraa [loHHa [lak BbITAlUT ero u3
ayxoBku? Ckonbko 6yaer BecuTb
nupor, Korga naeMaHHUKMN [JOHHbI
Hdak cvepnart 1/3 nupora?




XOTUTE Y3HaTb LieHbl Ha OCHOBHbIE
npoayktsl B HapbaH-Mape?
Dy6. 3a Kr

Konbaca

Bap eHanA




LleHbl B HapbaH-Mape B 2012 .

s Monoko — 75,3 pybns

m Caxap 50,2 pybns

s CMeTaHa 125,5 pybns
= Konbaca sapéHasa 408,5
m CONb 16,34 pybns

= XNeb 26,2 pybns

= MaKapoHbl 45,85 pybns



3TN U MHOIue aApyrue
3aauyM Bbl MOXXeTe
BCTPETUTb B COOpHUKeE
3a/la4, BbinyweHHbIM 5
Kj1laccoMm!



OTKyaa NOSABUWINCbL AEeCATUYHbIE
apo6bu?

B ropoae, rge xunm apob6bun, tTakme kak 1 2/10,
2 98/100, 1872/10000, 5/100 wm BOO6GWe coO
3HaMeHatenamu 10, 100, 1000 wu T1.A., BCEe XUM
OYeHb ApPYXXHO. HUKTO HMKOro He 6un, He o6mxan m
HUKTO He cnopun. B 3ToM ropoae 6bin Kpacusbie
AOMQA, @ Ha OKOLWUKaX CTOSIJZIN KpaCuBble LBETOUYKU. Y
Kaxxaon apobu 6bin cBon AoM M caa. B capgy pocnm
Ha/IMBHble A6JI0UKN, BMLUEHKM, TrpyLiun, a eLlé
pa3Hble LiBETOUYKM.

bbi/IM TaM TakK)ke U wWkKonbl. Tyoa xoauwnm
MaJieHbkue Apo6ukn Takume co 3HaMeHartenem 10.
Bblnin n B3pocnbie Apobu co 3HameHaTensamu ot 100
no 100 000 u coBceM cTtapblie CO 3HaMeHaTeNieM OT
100 000 v oo 6eckoHeyHOCTU. B3pocnbie Apobu
6eranmn Ha pabory.



Hy, a cTapyukm un CTapywku BeCb AeHb cupaenu B
Kpecsax-KavyaJikax M YMTaJIM KHUIM, @ MHOr[a wienanm
no nonkam papob6en-manbilien 3a HenocsywaHue WK
LIAJZIOCTU, UJIN YNTAJIU UM CKA3KMU

Ho opHaxabl Ha ropoa Hanan LUTpux co cBoew
apmuen. OH 6ecnowlagHo ybuBan Bcex, COKurana foma,
rpabun nx. flecatb et agnuaacb BouHa. Mobexxpanm T1o
OAHW, TO ApYyrue, HO BbIUrpaTb BOUHY HUKTO HE MOT.

Ho oanH po6pbin BonwebHnk noMor 6ecrnoMoLLHbIM
apo6bsm. OH noracun ropsilyMe AOOMaA, BepHyN
HarpabsneHHoe U NporHan wWTpmxa rnpoub.

Jinwub oaMH BOMpPOC BoJsiHOBan BonwebHuka: «Kak
)Xe BblJ/IedynTb NopaHeHHblie apobu?». OH aonro ayman,
M HakoHel, npuayMman. Bmecto Aopo6bHOM uepTbl OH Aan
apo6bsMm 3ansaATbie, yb6bpan 3HaMeHaTesNIM, a TaKuM

Apobam, kak 1/100, 32/1000 mu T1.4. pnobaBun nocne
Lesion 4Yyactm cnpasa 1, 2, 3 v T.4. HYNen, CMOTpSA
CKOJ1bKO UX 6b1/10 B 3HaMeHaTene.



BOT U OKOHYMJI0OCb
nyrewiecreme AeBoyvyekK no
KOpPO/1eBCTBY AECATUYHbIX

aApo6eun. B 3TOM nyreLwlecTBUM
OHM Y3HaJIM OMeHb MHOro
HOBOIro, U Tenepb N0bas
3ajavykKa C AeCATUYHbIMMU
apo6smMmu M no nneuy!



