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TIPEJMICJIOBUE

9ra kEmra HazmBacTcA <llo caegam Ilmdaropar B TecTnr Be-
JIMKOTO MATEMATHKA, TBOPIA MATEMAaTHYCCHON mMKomusl ApepHed Ipe-
idi: 88

Mudarop pommics Ha ocTpose CaMoc npnbAManTeNnEEO B 580 roxy
no Hamei spH. Boapmoe BumAmue Ha pasemtme Ilmdaropa oxaszamo
ero npeGrBanme B Ermmte.

B nepmon CBOSro HAWBHICINErO TBOPYECKOro pacnsera ITudarop
s B Kporome — rpevecKoil KomoEmm Ha fore Wrammm. 3peck u BOs-
wukia nuaropefickas MKOJIA, KOTOpasA eHrpana GombIIyIo pOJTE B pas-
BHTEY TPEYECKOll MaTeMaTAKM,

Mndarop cauTai, YT0 B OCHOBE BCEr0 MHPO3NAHUA JEKHT UK C IO
(cefiuac Mm1 O ckasanm: HarypambHOe uHcno). HaTepec Iudaropa
¥ erc MKONBl K CBOWCTBAM WICEJ CTAll MCTOYHIKOM MO3iHelme TeOpum
uncenr. [laMnTe 06 5T0OM coxpadema B Hagpanmu Tabnmnw Il m-
daropa

Tndarop wCKaN UMCIOBHE OTHOWEHMsT B TEOMETPHYECKEX IO0-
crpoennax. Emy 6L HABecTeH TaK HA3HBAaeMBi e rEMETCHE i
TPeyroabHENK COCTOPOHAMY, BhDAKEHIILIMA TACTaMA 3,4m5.
FEruntane sHEa;m, 910 370 NPAMOYTONLEEI TPEYIONBLHAK, B yHOTpe-
JIATH erc ANS ONpemeNeHHsl NMPAMBIX YriOB IPH BOCCTAHOBIICHHI
pasMLIBAGMEIX €KErofEEME paannBaME Hmua rpaEm  3eMETBHBEIX
YYaCTKOB.

Indarop mokasa HaM 3aBHCAMOCTE MEKIY CTOPOHAMI erHMeTCKOro
TpeyroneHHKa, KOTOpas BepaskaeTca Qopmymoi: 3% + 42 = 52. 3a-
HOMasich NOHCKAME TPeyTOJIbHHKOB, CTOPGHLL KOTOpLIX a, b, ¢ YRoBier-
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BopAsA Gbl ycnoBmio: a® - b2 = ¢2, IIndarop samen gopmynel, KOTO-
ptie B COBPEMEHHOi CHMBOJIIKE MOTYT GHITEH BBIDAEHH TaK:

a=2n+1, b=2n(n-+1); c=2n2-42n+1,

TNe r O3HAYaeT NPOH3BONBHOE menoe gmcio. OKazanoch, ITO BCAKAIM
TPEYTrONBANK ¢ TAKAMY CTOPORAMA ABJIAETCS NPAMOYrOILERIM TPeyroib=
1IAKOM.

Teneps NPAMOYTONBHbE TPEYTONLHAKH CO CTOPOHAMH, BblpaKEHHBIME
HATYpanbHbIMA GHACAAMM, MH H&3biBaeM HNQaropeiiCKMME Tpeyroib-
HEKaMH,

ITndparopy NpENUCHBAETCHA OTKPHITHE TEOPEMH, COTJIACHO ROTODOM
KBaJipaT, NOCTPOCHHEI Ha IHOOTEHY3e NPAMOYroJIbHOTO TPEYrOAbHUKA,
PaBeH cyMMe KBAApaTOB, MOCTPOEHHEIX HA €r0 KareTax. JTO Tak Ha-
suBaeMad TeopeMa Ilmdaropa.

Bravasie cu@Tam@, UTO CTOPOHEI K&JKIOro NPSAMOYTONBHOTO Tpe-
YronEHAKA MOKHO BHIPa3nTh TAKMMM HATYPaJbHRMH SHCIAMHA g, b, ¢,
KoTophle GynyT ynoBieTeOpATH gopmyne a? + b2 = ¢2. Jlansreiimme
HCCIIe0BAHKEs MaTeMaTHKOB ni)aropelickol Mok moKasasd, Y10 910
He TaK.

Hanpumep, paBEOGEIpEEEBIH HPAMOYroNBHKIEI TpeyronbHWE (cO-
CTaBNAIMEIl NOJOBNHY KBajparta) He ABIsSeTCA NAHQAropeicKuM Tpe-
YrOMBHHKOM, NOTOMY YTO Hejlb3fl HAJITH TaKWe TPH HATYpPAIBHLIX 9HCHa
a, b, ¢, KOTOpHE YIOBIETBOPSJIH OBl YCIOBHIO

a? + a2 = ¢%, mmm 2a® = c2.

Jlna nrdaropeiines 5TC GHIIO yKaCHEIM OTKPHTHEM: BEpA B TO, 9TO Bre
fBAeHNnA BO BcesleHBOI MOKEO OOBACHETE ¢ HOMOI(LI0 HATYPAIBHLIX
uncesy1, Owla momopBana.
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OTKpHTHS, 9T0 MAP 9HCeNT NPOTHBOMONOMEH MUPY TCOMETPUHCCKIX
NOCTpOEHHIT, NPOH3BETO TAKOe fonbioe BrCYATIIEHAE, YTO CTOPOEHAKYU
lmq)aropeilcr{oﬁ LIKOJIB! COXPaHAIN 3TO OTKPRITHE B Taiile M B JlanbHeii-
mux paboTax reoMeTpHuecKAe HCCICNOBAHMA BCAYECKHW OTACIAIH OT
apndMeTmIeckNX. 310 CANBHO TOPMOSMIO pa3BHTHE rpegeckoil apuad-
MCTHEW, HO B TO 3KE BpeMsi cnocoGcTBOBaNO GHICTPOMY Da3BHTHIO I€0-
METpITH.

CTpaHHEIMA OYTAMA IITO PAa3BHTHE OTAENBHEIX OTpaciell TOYHEIX
Hayk B apeseeil I'penmw.

FeoMmetpusi, pasBATHE KOTOPOIl EEPa3pHIBHO CBA3AHO € BCIAMKHMA
nveHamn Epxnnga, Apxumena, Anomronus (1V, I1T m H Bera po . 3.),
1€pPBOIl l0cTAraeT GONMBIIOro copeplleHCTBa. 3ateM, y#ie B0 IT Bexe na-
el spel, Griaroxapsa BeJqukuM ycnexam IlTonemes BacTynma pacuser
actporomny. Hawonen, B komne II1 pexa, JlmodamT sakmajpipBaer Oc-
HOBB! CHCTeMATA3APOBAHHOI apm(MeTIKH.

IMocne Tpex xopudeer Hayxm: Esramna, Iltonemen, JlnodanTa—oc-
Tannck QyHAaMeHTansHEe TPyme:: «Hauana», «AmpMarects, «Apmgme-
TAKA», KAKIBIE M3 KOTOPEIX JEJNINICA HAa TPHEAANATH KHNT.

OxHAKO y HCTOUHNKA 3TOrO BEJIMKOIO IIOTOKA MBICIH JICHSAT HCCie-
noBanus ITndparopa. YUtoOH BO3/IaTh NOIKHOE €10 3ACTYTaM, STY KHUTY
N0 33HUMATEJILHOH MaremMaTnke Mbl Haspanum «[lo cmemam Ilmdaropar.

Huw. . Eaenvcrull
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I. MATEMATHYECKUE AHEKJIOTHI
H AHEKJOTHYECKUE 3AJAYU

O01mue 3aMeyanus

MaTtemaTnucCKOX aHEKZOTOB CYINECTBYET OYeHL MHOTO,
a aHeKJOTHIeCKAM 3afladaM IPOCTO HET KoHma. Uem ke cie-
IyeT pyKOBOLCTBOBATECA Iph mX BHOGope? I'masubim o6pazom
NpANIETIOM HamboJBINET0 pasHooOpaswA.

Cpenm DpEBCHENHHX 31ech 3afad W MATEMATHYCCKOX
aHCKIOTOB uWTaTedb HallleT camble pasHOTHOHEE: 3aJaYd Ha
JicJIeEne, 3aaull, B KOTOPEIX TOBOPHTCS O PacCTAHOBKE, pas-
JIMBaNEA Yero-ambo, o mepenpasax, MAHEBpax U T. fI.; 3afaun
03 CAMBIX Pa3JHYHBIX BIOX: BOBHEKIINE THCAYH, COTHH H Jie-
CATKE JIET Ha3aJ; 3afaull KNTaliCKwe, WHAXICKAE, IPEUCCKHAE,
apabckme, pycckme, paHIy3CKHEC W T. [.; 3aJja4l BeJHKAX
matemMaTOkoB: Jleomapmo ®mbonagum, Vcaaka Hreorona,
U Jp., a TaKKe 3aJauyd HEW3BECTHHX ABTOPOB, MACLICHIITE
N0 HAC N0 TpajguLuH. A N0 TeMaTHKe NOYTH KaK[ad 3ajaua
cBoeoGpasma.

Bce sagaum serkume, [OCTyHEEE KajkgoMy, KTO XOTb He-
MHOTO 3HAKOM € 3JieMeHTapHO# apmdmMeTHKoil, anreGpoii i reo-
MeTpred. A Te umMTaTeNE, LAMATH KOTOPHX He COXpaEmia
9THX BHAHMIT, CMOTYT BOCHOJB30BATHCA GONBIIMHCTBOM HpH-
BeJIeHHBIX 3[leCh 3aj|a4, OCBe;<as B maMmATH B opme paspic-
YCHHA JAaBHO YCBOEHHHE MATCMATHYCCKHE HCTHHEI.



Jlfa MEOrEX 3ajiau HONHOCTEIO NpHBEIEHBI pelieHns, ans
NIEKOTOPHX JIaHK TOJNBKO OTBETHl, & Ui OPYTAX HC MaHAL
U OTBETH: 5TO 3a[a4M, CAMOCTOATEIHHOE DPEHICHHE KOTOPHIX
(To amanormm ¢ IpefByIMEME) MOMKET IPHHECTH YHTATENIO
Hé TOIBKO HDOJNH3Y, HO H JOCTABATE MCTHHHOE YIOBOJLCTBHE.

1. Hmymecreo apada

9To opma m3 cTapeiimmx, BeposTHO apaGCKEX, 3a7ad He-
m3pecTHOro apTopa. Hekwmit apa6 ocrasmn B macuencTBo Tpem
CBOMM CHIHOBBAM CTaJi0 BepOJIIONOB, OpHYeM CTapLIeMy CEIHY
3aBelllaJl NOJNIOBAMY CTaja, CpeJHEMY — TpeThbI0 YacTh, a
CaMOMY MJIAMIIeMy -— JEBATYI YacTh Hacaefcrea. Opmmaxo
B cTayie oKasasock 17 BepOaronos.

PasnienmTe naciefcTso GHTo TPYAHO, TOSTOMY HAcCJem-
BUKH 00paTmimch 3a COBETOM K Cy/ibe, H3BECTHOMY CBOEM
MYJRPOCTEIO BO Beell okpyre. Cyibs peIimir Tak: HyKHO OHOJ-
JKHTH OfHOro BepOiiona W UPHCTYNHTH K pasfeny, HMes
18 pepGiroos. BpaTtes cuemamu, kak cosetosan cyxbsa. Torna
cTapiremy gocranock 9 sepGaonos, cpegaemy 6, a miagmemy 2,
B3ATOr0 BepOJIofia BepHY IR X03AaHy. BpaThs ocTalmcs ouelb
HOBOJIBHE MYZIPHIM pellleHneM Kafus, TaAK KaK KRaskIeil n3 HiIxX

nonyuny Gonplne, ueM sapellaj OTel, a MMEHHO: OXUH Ha
1

2 Gonelme, mpyroit Ha %, a Tpermii Ha %Bepﬁmona.

ITOT MOGONLITHHIT PE3YNABTAT KAKETCH HAPALOKCATBHBIM.
Onnako mo cymme Tpex wacreil, Ha KOTOpPHE OTeL| BEJeJ Chi-
1_7
18°
eMcdA, 4To ecau OHl pasjes] AMymecTBa OHII BHIIOJHEH TOYHO

N 1 3
0 3apellannio, TOE HaclieCcTBa He OHIa Ok pasfiesgena.
Bor B uem HUCTOYHHUK TeX «HA3JIAMIKORY, KOTOpHE HEOMHNIAHHO,

K CBOell DPajioCTH, HOJAYYRAH HACJEIHIKH.

HOBBSAM Ppa3fienTh HACICLCTBO % -+ % -+ % = ME  y6expa-



2. Kak moCcTaBHTH TOUHOE BpeMsA

V MeHs BPEMEHHO HET KAPMAHOHX 9aCOB, OHH CHAHH B
IOUMHKY 4Y4COBOMY MacTepy, @ CTeHHhe OCTAHOBHJHCH. S1
OTIPABJIAICH K CBOEMY 3HAKOMOMY, YacH KOTOPOTO, KaK MHE
H3BECTHO, BCErma uayT Geayropusnenno. Ilo6ue y smakoMoro
HCKOTOpOE BpeMsA, 51 BO3BPAMIAIOCh JAOMOM W TOYHO CTABII0 Ha
yacax Bpemsa. Haxmm sxe o6pasoM s MOr 9To chenaTth, €CIH
MPeNBAPATEIEHO HE SHAJ, CKOJBKO BPEMCHH 3aHEMAaeT Jo-
pora 0T MOErc JoMa Jio [oMa 3HAKOMOTo?

Puc. 1. Bpems a: 3aBoxy uacs Prc. 2. Bpema b: s mpmmen
H BHIXOKY B3 JJOMY K 3HAaKOMOMY

3ajjaua CBOZUTCA K TOMY, YTO HeoOXOAHEMO YCTAHOBHTH
TOUNOe BpeMdA, BEPHYBIINCH AOMOH. ¥YXoma W3 moMy, A Hyc-
Kal0 B XOJi CBOH 4Yachl, CTaBNI0 KaKoe-HmOynb BpemsA; 00o-
snaumm ero OykBoil a (pmc. 1). IIpmps k smakomomy, cpasy xe
B30HMCHBAI0 BpeMsi, KOTOpPOEe IOKAa3HBAaOT ero 4ack; o0o3Ha-
umM 910 Bpema Oyksoii b (pme. 2).

Iloropopme €O 3HAKOMEM, A OTOpPaBAAICH JOMOH, HO
mepes; caMBIM yXOJOM 3aMe4al0 BpeMA HA €ro yacax W 3alm-
CHIBAIO €ro; mycTh 3T0 OyneT Bpems ¢ (puc. 3). Bepmysmumcs
JIOMOH, A IpOBEPAI0, KAKOE BPEMA IOKAZKIBAIOT MOHM YaCHI,
UOCTARJICHARIC Hayjauy; o0o3HaumMm 570 Bpemsa uepes d
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(pme. 4). Horga s mea pomoit, A mpoxyman miam aciicTewii,
II0O3TOMY Huepe3 MHEHYTY IIOCJE MOEr0 BO3BpPAllCHHUA CTEHHEE

Prc. 3. Bpema c¢: ucpe3 MIUHYTY Puc. 4. Bpema d: MOMcHT BO3-
fl OTHPAaBIAKNCE AOMOK BpAaIEHAA AOMOK

Prc.5.Bpems e: uepes MUHYTY

Hoc/ie MOEro BO3BPAINEBUs

JIOMOH MOM dYachl yme HAYT
TOYHO

YacH yiKe MOKA3KBAl NpABHJILHOE BpeMA; 9T0 OHIIO Bpems
e (pmc. 5).

A BOT BHUECICHUA:

PazrocTs d — a NOKAa3HBaeT, CKOJIBKO BPEMEEH A OTCYT-
creoBan: d — a = 3uac. 50 mun. — 3 yac. 00 mma, = 50 MuR.
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PasuocTs ¢ — b mokasmipaer, CKOJIBKO BPEMEHH i IIPOBEI
y sHAKOMOro: ¢ — b = 5 wac. 46 mune. — 5 wac. 12 mun. =
34 mMuH.

. Pasnocts (d — a) — (c — b) mokasmBaer, CKONBKO Bpe-
MEHH 3aTpaueHO Ha jopory Tyaa m obpartso: (d — a) —
(¢ — b) =50 mmn., — 34 mmH. = 16 Mmn.

B ofe cTopomH s crapalicsi WATH paBHOMEPHHIM IIAroM,
CJIE/OBATENIBHO, MOTY HpPEANOJIOKHETh, uTO Ha 06paTHyI0 [O-
pory saTpayeHa IOJOBHHA STOLO0 BpPEMEHI:

(d—a)—(c—b)
2

= 8 muH.

IlpuGasrp 5TO BpeMsi KO BpeMEHH €, B CyMMe S NIOXYUY
NPAaBMJIbHOe BpPEMA B MOMEHT MOEr0 BO3BPAIICHHA MJOMOI:
O wac. 46 mum. + 8 MmH. = 5 vac. 54 mus.
HobGapisAo eme MmEYTy, YyMeAMYH Ha BREUYECIEHHA, U
HOJTy9a10 TOUHOE BPEMA.

3. Kax pasgenurs mudep6aaT uyacos

A. Paspennts nndepbaar wacop npsamoil aoHmel Ha nBe
YaCTH TaK, 4TOOM CyMMEl umcenl B ofemx wacTax Ohum opu-
naxopee. Yemy Oyner pabHa sTa cyMma?

Pmc. 6

B. Paspennte mudepbiar wacoB Ha Tpm wacTm OBYMS
OPAMEIME JIMHAAMH TaK, YTOOH CYMMHE YUCEX B 9THX YaCTAX
Ohum paBHEI MeIy cOGOIL.
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B. Pasgemnts mudepbnat uacop Ha mecTh TAKAX 9acTel.

Ha pucynxe 6 nmpmsopmm pemenwe gByX mepBHX 3ajaq.
Tperrio sazagy mpejmlaraeM uHATATEN0 pPENHOTH CAMOCTOS-
TEILHO, C

4. Iipepumit napagorc SeHOHA
B HOBOM BHJE

PoBHO B IONHOYS HAX B NONAEEE 06e CTPEIKH YacoB CTOAT
mox nupoit 12. Yacom mosixe gacopan crpenka OymeT yra-
snBaTh Ha Imdpy 1, a muaytHas — wa 12. Korpa mmeyTHAS
CTpedKa Joiizier A0 mmdpu 1, "wacopas IpoJBEHETCH BIEpPES

5
Hai—z-MHHYTHOI‘O_ ACJIEHUA; KOrjga jKeé MUHYTHAaA CTpeJIKAa

= @ 9
Jioufier o STOH TOYKM, Ifie HAXOMMJIACH uacoBas (uepes 513

MHHYTH IOCJle Ha9axa yaca), 9acoBas CTpesKa CHOBA IepeBU~
NeTcA Janbie — H Tak Jio 6eckoreunoctn. YitTak, MEHyTHas
CTPeJIKa «B MPHHLMIE» H «TEOPETHYECKH) He NOJIKHA He TOb-
KO omepe;iaTh, HO Jjaike JOTOHATb YacCOBYI0 CTPEJKY.

Kak 06®saCHETH 5TOT mapajiokc?

B aToM coperHOBaHEM CTpeNOK, Kak m B COpPCBHOBAHHI
Axmnneca ¢ uwepemaxoif, Bech CexpeT 3aKIIOYAETCA B TOM,
uTO IOCJIefJOBATEABHOE NepeMelNeHre MEHYTHOM CTPeIKA naet
Oecrkomeqano yOHBalOmMyI0 FeOMETPHYCCKYI) HPOTPECCHIO, a

1 1\2 1\3 3
myermo 5+ 5 5+ 5. (1—2) + 5(5) Fu

Ileppriit unen sToil mporpeccnm a = 5, wacTHO® ¢ = -
Tak xak 111 cymmsi 6eckoneuno yGrpamomei reoMeTpHYecKoil
nporpecchmu HW3pecTHA ciaeAyiomasa ¢opmyaa: S = %},
= Bl WO .
k! i 11

12
CTPEIIKE BCTPETATCS BOEPBEE B 9TOT JieHb, CYNTAA OT MOJYIHA
BJIA OT IOJIYHOWH.

A Bor eme ofHO HeGONBIIOE HOATREPKJIEHEE STOTO pac-
CYIKIeHHA,

70 §= 5%, a cyreoBaTCNbHO, B 1 wac 5—%1@11.
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ITpepnojiosxaM, 9T0O MEAHYTHAA CIPCIKA NIOTONAT YaCOBYIO
gwepes x MEHYT nocae 1 uaca. IlyTe, koTopHil mpoiiger 3a 310
x
'1_2-
oOpmieT MUHYTHadA cTpeika, 6ymeT Ha O muH. Gonbine yria,

ppeMs 2acoBag CTpeJKa, KOIEYHO, paBeH Vroa, koropuil

. o . X
npoiifieHnoro uacosoil cTpenkoit. Otciona e e = 9, cue-

60=55

aTCABHO = 5. 124 -l
AgR o RER e 1= 1 i1-

5. Kak onpegemwrs cTpanst ceera,
HOJB3YACH KAPMAHHLIMHE YACAMH

B conmeunsil flens IpH NOMOMA KAPMAHHEIX 9aCOB MOGKHO
NaMeTHTh HA FOPUBOHTE ¢ TOYHOCTLIO, OCTATOYHOI JIIA mpaK-
THYECKUX HeJel, YeTHpe CTPAaHH CBETa: Cesep, I0r, BOCTOK M
samaji. ITOT cmocol TaK DPOCT U [IOCTYNEH, 9TO CJAEAYeT YIHE-
JATECA, I0YeMY OH [0 cHX HOp elle He Hamed NIIPOKOro
npAMeHenn .

Omnpenenenme manpapiennsi OCHOBAHO HA CJELYIOIIEM.

Ilonoxmp ma NafoBB KapMaHHEE uachl, MOBOPAUHBAeM
ux TaK, uTo6m wacoBag cTpenka Ohia BaOpaBlieHA B CTO-
POHY COJHLA; TOIla TOYKa, JeKamasa Ha OKPY;KHOCTH M-
depGnata, TOWHO mOCepenmue MeMly UACOBOH CTpelKoH H
unciom X1I, ykawer nan nanpaenenme Ha tor. Ecnu, nanpn-
Mep, vwacoeas cTpellka moKasweiBaer IV waca (puc. 7), mm,
HANpaBUB €0 B CTOPOHY CONHIA, YHOCTOBEPAEMCA, UTO TOUKA,
Je;xamas mocepennbe mexay madpamm IV m XII, 10 ecth
Touka, obosnagaromasn Il waca, ykaswpaer ma ror. B mporn-
BOTOJIOMKHOW cTopone OynmeT cepep, HaJeBO — BOCTOK, Ha-
IpaBo — 3amap.

ITOT c1OCO6 MOMKHO BEAOMBMEHATH CIECHYIOLIHM obpazom.
Ha oxpymuoctn nngepbnara ciemyer mnaittn TOUKY, pacHo-
JI0/eHHYI0 HocepefiiHe MKy IUdpoil, Ha KOTOPYI0 YKashi-
Baer gacopas CTpeJkKa, B TouKoli Hag nmopoit XII @ manpa-
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AUTH 3Ty NEHTPAABHYIO TOUKY B CTOPOHRY COJIANA; TOTHA GHCIO
XII yramker naupabieHue Ha IOF.

Hanpnwmep, ecim wacw norasmpator 1V gaca, To K ConHIY
Ny;XHO HAIPAaBATH YacH JieJIeHMeM, HaXOOAIMAMCH Hanx nmd-
poii II. Torga nunus, npopeneHHas OT OEHTpPa 9acoB K YHCIY
XII, ykamer mampaBieHme Ha Ior.

Puc. 7

B moxpreepskiienne BHINECKA3aHHOTO JOCTATOYHO HANOM-
vnTh, uto B X1l nacos, B monmens, conane, yacosaa cTpeaka
u JlelleHde Ba OKpy:kHocTH nmpepbrara, HaxomsAmeecs Haxg
nrgpoii XII, neskar na ofHOI IMHEA, HANpPaBIeHHON HA IOF.

Ilotom m connne m uacoBas CTpedKa HepeBAralTCcsa B
OIHOM HaIIpaBJIGHAH, TOJBKO YacoBasg CTpelKa cheliaet
moNHHA o6opor 8a 12 uwacos, a conHne 3a 24 uaca, TO €CThb
3a IPOMEKYTOK Bpemend Basoe Gonvmmili. VimemHo ma 8TOM
Il OCHOBaHH OpuBeieHHHE BHIe npasuiaa. Cnexyer nobapuTs,
uTO0 [0 TMOJNYAHA LEHTPAJBHYI0 TOUYKY MEKAY CTpelkodl o
wmpoit XI1 ny:xHO BCKaTh IO HaNpapIeHUI0 BpameHns CTpe-
JIOK, a Ilocie moaypus — B oOpaTHOM HampaBJeHmH.
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Sameuanme. Omnpenenennoe Takmm ofpasom Ha-
mpapieHde, KoHeuHo, He Oymer tounmim. HerousocTh BH-
3paHa TeM, 9TO ME IOMEIAeM YACH B IOPH3OHTANBHOI MIOC-
KOCTH, BMECTO TOTO 9TOOK NOMECTHTH MX B HIIOCKOCTH Hebec-
moro sxmatopa. Ilpm 3T0M He yumTHIBAETCA PasHHIA MEHAY
OCTHHHEIM COJHEYHKM BpPEMEHEM M BPEMEHEM YCIOBHEIM, KO-
TOpOe MOKA3KBAKT JacH (¥ HAaC BOCTOUYHOEBPOLEHCKOE BpPEM).
Ho mna npaktugecKuX nesei yKasaHEHHY BHINE cnocob Oyner
BIIOJIHE Y/IOBIETBOPATENLHAIM.

Husa xmzens crpan IO;xHoro momymapms sToT Cmocol
NYHO M3MEHHATH CIEXYIOIEM 00pasoM.

Touky, nemamyro Ha nudepGiare YacoB Haj IaCOBOM
CTPeNKoil, cleflyeT HAUPABATH, B CTOPOHY COJHILZ, TOTL[A JIH-
HOA, AedAmas IoHoJIaM YroJ MEKAY YacoBOH CTpedKoill m
Toukoli Hay mudpoit XI1I, oGosHaunT HampapIcHAEe Ha CEBEP.

6. Kax MokKHO mpomaTs meJsioe ARIo,
IpogaBas o IoJ-AHIA

ITpopasmuna marasmea paccKasalia TaKylo, Ka3aloCh OH,
HEBEPOATHYI0 UCTOPHIO:

— CeropHa yTpoM ofjHa NOKYyHATEILEANA KYINHJIa B Ma-
raswHe MOJOBIHY BCeX SI M ellje MOJI-fiina; BTopas — HOJIOo-
BAHY OCTABUIMXCA M TO7Ke elle MOJ-AiNa; TPCThA — NOJOBIHY
OCTABIIAXCA K elle HOJN-AHIa; TO Ke caMoe CHeIald 4qeT-
BepTasg, OATaA M IIecTas OOKyHaTelbEmOs. Iloxm KoHen
B AINEKEe OCTAJIOCHh TOJLKO OMHO SAHIIO.

— Bur paccrasmbaetre mepepostame pemu! Komy 6H BHI
MOINIM NIpofiaTh moJ-aiina!l — ckrasan eii cobeceHUK.

— Ho a vuxomy Be npopaBana mos-siina, a BCErjia TOABKO
Lesnkie fiinal — orpeTmyia OpopaBIHIA. '

TyT B pasrosop Bmemaiics CTYHeHT:

— fI OmI ceppMBIM HoKymaTteden. Hynmi moloBHHY oOc-
TABMIET'OCA 3aaca ANM W elne moJ-fgiina.

Ha aro mpogasmmna samermia:
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— [Ja-na, g nomuo, 5710 Tak 1 Germo! Ber Kynmam nocaer-
Hee sino!

Cerper sarmouaeTcs B TOM, 4TO K&Kkl pas B SIqUKe
OCTABANIOCH HEYETHOE YHCJIO SHIL.

Ilpenuonoskmm, 910 mEpBOBAUANBHO B sMUKe OBIO 2r -

-1 amm...

IlokynaTess KyImms LONOBEHY 5TOr0 3amaca, TO €CTh
r - % ANI}, U ene % Ailina, Bcero r -+ 1 smm, a cacpona-
TeNBHO, B3AJN NeJdble siima — Ge3 BCAKOLO elenns Ha Io-
aopubbl. B smmke ocranocs r siuyg. CormacHo pacckazy mpo-
JaBIAIEI, 5TO YHCIO ONSTH JAOJKHO OBIII0 ORITL IEUETHHIM.
A Temepb cnpocnm cebs: CKONBKO BCETO ARI OHIJIO B MATAZMHEe
€ caMoro Hayala pacupomasim?

IdTy 3ajady HaumeM pemaTth ¢ Kouna. Mk sHaem, 9TO
€CIIN NOKymaTenb 3aCTall B mMarasmue 2r -+ 1 smi;, TO OH Ky-
man r + 1 san w octasuxa r suy. CocrapuM Tabamiuy:

IIorynaTeln OcraBun Hynuan dactan
Cempmoit . . . . 0 1 1
Dlectont . . . . 1 2 3
Hamet . . 3 T 4 7
YernepToiii A 7 8 15
fipeThity | . - WiE | 15 16 31
Bropor . . . .| 31 32 63
Iepsmit . . . . 63 64 127

Nrak, M OHpefeImJIW, WTO B HA4Yajle TOPTOBAN OHI0
127 smn. 31y samauy MOKHO 0000IMETEH MiIA i HOKYHATEICHL.
Torpa k mavany mpogaskm simy Gyper 2" — 1. Ecan, wanpu-
Mep, # =7, To b Hauale NHA OBLIO

2" —1 =128 — 1 = 127 sun.



7. PacknanriBanne a0JI0K

B cemm AmpmKrax HaXOAWTCA HEKOTOPOE KOJIMYECTBO SAOIOK.
Ecan m3 nepBoro AlMuKa HepeloyKATh B KaKIE I3 0CTAIBHAIX
SIMAKOB IO CTONBKY f0JOK, CKOJIBKO B RajKIOM W3 HEX YiKe
€CTh, O TO 7Ke CaMOoe IPOMeNIaTh ¢ KayKIIM B3 OCTATHHRIX AL~
KOB, TO HOJ[ KOHEN BO BCeX AmMuKax Oyaer mo 128 sabaox.
Mo#uo nm ompepenanTs (He DpEMeNsAs aireGpkl), CHOJIBKO
00K OHII0O B HEepBOM AlUKe?

Honeano! Tonbko BHUMCIERAA HY?KHO Ha9aTb ¢ KOHIA...

Tarx kak mociie cebMOro IEPEKJaJHBAHAA B KAsKIOM
AOUKe ORa3anoch mo 128 s6aok, To 870 03HauaeT, 970 B mep-
BHEIX INECTH SIAKAX IepBOHAuaJbHO OhIo HO 64 s0moKa, a
B cenbMoM smmKe mXx Geuto 128-16 . 64 = 512. Paccy:xpas
TakOM 06pasoM U Jajipine, ME HO0Y9EPEeHO MOKEM ONPENeIATh
KONMYeCTBO A0JOK B AMUKAX IE€pe] IEeCTHM, LATHM, YeT-
BCPTEIM, TPEeTBEM, BTODHIM W, HaKOHEI], TIEPBEIM DCPEKJIalbl-

s 128 128 128 128 128 128 128
64 64 64 64 64 64 512
32 32 32 32 ‘32 480 256
16 16 16 16 464 240 128
8 8 8456 232 120 64
4 4452 228 116 60 32
2 450 226 114 58 30 16
449 225 113 57 29 15 8

OraspipaeTcsi, YTo NEPBONAYAILHO B ANHKAX HAXOHH-
Jloch craefylollee KoamuecTBo sabmor: 449, 225, 113, o7,
29, 15, 8.

Croutr oTMeTHTH Npapmio ofpasoBanba STUX UICEK:

a, = §;

a;=2.aq, — 1 = 15;
ay = 2.0, — 1 = 29;
a, = 2-a; — 1 = 57.
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8. Crompko BOOEI B Gouke

Hpa cafopHEKa LOCHOPHJIE O TOM, CKOJBKO BOZIK HAXO-
quTcA B 0ouke; B Hell Hy;Kuo ORII0O pacmycTHTh KaNIHIHYIO
coub. OfUE M3 HUWX yTBEP:KIaJ, YTO BOXH OoJbIne HMOJOBHHH
foukm, Apyroil macrampad, uto Mmenbme. Hak yGenmrhcs,
KTO HpaB, He HONB3YsCH JJIA STOT0 HU IDHYPKOM, HA MPYTOM
M HWYeM IOpOYMM, 9TO MOIJ0 OHTH HCHOJBL30BAHO IS H3ME-
penms? .

Bor o6nacuenme.

Poc. 8

M mMmeenm 7leio He ¢ MaTeMaTHyeCKoll IyTKOHW, a ¢ Ha-
crofmell TeoMeTpMIeCKON 3ajjaueii, XOTdA pelneHHe ee Jio
CMEIHOTO JIerKoe.

Ecim Goura pmeiicTemTensbHO OHiZla HamoJHEHA BOZOH o
HDOJIOBHHK, TO, HAKJIOHHB €e TaK, 4TOOH HOBEPXHOCTH BOJLL
pocthria Kpas GourE, MH YBHAHM, YTO BHICIIAsA TOYKa [HA
HaXO[UTCs TOHe Ha TOBEPXHOCTH BOAH (ypoBeEb / Ha pu-
cyrke 8). dT0 clefyeT M3 TOro, ITO0 INIOCKOCTH, MPOBeeHHAs
uepes AEAMETPAIBHO NPOTHBOIOJOIKHEE TOYKA BEPXHEIro U
HEKHero o0pyueii GoukH, IGJUT ee Ha [Be PaBHEE YacTH.

Ecima ke BORH MeHBINE NOJOBHEE O0YKH, TO IPH TAKOM
HAKJIOHe M3 BOJEl AoJkenm Oy[eT BHCTYIHTH GOMBMAM W
MeHBIEIT Kycok gHa (yposelb /] na pucysxe 8). 1, naronen,
ecim BOAH Goablme HOJOBHEE 00YKH, TO OPH HAKJIOHE JIHO
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609rm OynmeT MENWKOM HAXONMTHECA ToJ| Bomoll (yposenws I11
na pucyuke 8). Takam nytem Ges BCsKNX m3MepeBMil MOKHO
HOJy4Th TOYHHH OTBET.

9. Shinykwm ¢ mapamm

®abpnra psicnana AamMuR KyGmueckoil ¢opmH, HANOJNIEH-
UHil cTanbHEME mapama. 1lycroil smmk secuna 2 k2, a BMECT®
¢ mapamn smnk pecat 18 k2. B smmre Haxonmrea 64 ogmHAa-
KOBHX HIapa, YJOMKEHHBIX
BINIOTHYI0 B YETHPE CIOH:

B HIKHEM pAgy AmoKa ¢
JNEHAT CXOH M3 YeTHpex
psiI0OB, OO Yerhipe mapa B
KaKIOM, Haji 9THAM CJIOEM
HaxXon@TICA  Opyrou, Ta-
Koli sKe, BHIOeE — TpeTHil,

u, HaKoOHel, — 4YeTBepThi
(pzc. 9).

B apyrom Takom e
smure waxopares 1000 ma-
POB, YNOMKEHHHX B JCCATH
CJIOEB U3 JIeCATH PANOB, MO
necath mapoB B KamaoM. CKONBKO BeCHT 9TOT SIAK BMe-
cre ¢ mapamma?

Raxoit aowr secor Gonbme? )

Ilapr n3 nepsoro aummka 6e3 ammka pecaT veere 16 xe,
a Tak Kak B amnke 64 mapa — sHauMT, KKK mMap BECHT
0,25 xe.

A cronero G mor BecmTh onmB GoNBHION mApP, KOTOPEIH
0Ll Kacamca Bcex mecTn rpaseil Ammka?

Imamerp Takoro mapa 6wy 661 B weThipe pasa Goxbme
Imamerpa moboro 13 64 mapos, OPACHAHHKX B IEPBOM AINAKE.
Bec takoro mapa Gwn 6m B 4 - 4 - 4 = 64 paaa 6oxbme, gem
Bec kamporo us 64 mapoB, DpPECIAHHKX B OEPBOM AMBKE.

Ponc. 9
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Cnenonatensno, ogan Gonemofi map pecuJ 6K TOYHO CTOIBKO,
CKOIbKO 64 mapa, mprcaaumEne B nepBoM ANIHKE, TO €CTh
16 xz (pmc. 10).

Ecna My Tenmeps posemen maps!, AnaMeTp KOTOPHX B ABA
pasa MeHbme amamerpa Gonbmoro mapa, T0 B AMZKE MOME-
crarca 2- 2. 2=8 mapos, a ofmmit sec Gymer Takoil e,
Kak @ y Gonsmoro mapa (puc. 11).

Pure. 10 Pue. 11

A ecnm On MH B3sIF map, AEameTp KOTOPOro Ghim Ger
B TPH pasa Menbme pmamerpa Goasmoro mapa, To mapos
nomecTraock 6u 3 - 3 - 3 = 27, a o6mmii Bec ocTanca 66 TOT
#e. Teneps MH MOceM OTBETHTH Ha BOIPOC, CKOJNBKO BECHJI
AINAK C TEHCAYLI0 INapaMm:

16 x2 Bec verro m 18 K2 Bec GpyTTO.

A Temeps mycTh YMTATENb ONPENENHUT, CKOIBKO GH BECHI
Takoll smpk, ecam OH ero HANOMHETSL CTANbHOM Bpobkio,
YI10KenHOH ONMHAKOBRIME CJIOSAMH.

10. Toprkoe JeKapPCTRO

Pe6eror saGosen. Bpau npo-
nncajd eMy JEKapcTBO ® BeJen
JaBaTb ero 6oapEOMY MO 15—20 2.



Mats n3ana piomMry B gopme komnyca. Poomka bmemjana
posEo 20 2 nexapctea. Ho mexapcrso 6mno ropnkoe. Crnm
yUPaNIIBAJ MATh Pas3pelinTh eMy
BHIUATE TOJBKO IOJIOBUHY JEKap-
ctea: «Bor mo cux mop». M mo-

KasaJl HOTOTKOM MeCTO, COOTBET-

CTBYIOHNIEE  [OJODNHE  BHICOTHI

MUAKOCTH B piomke (pme. 12). \V

Mars HeKOTOpoe BpeMsT Bo3pasKa- '
1na, HO B KOHIE KOHIOB yCTYIH-
na. CHE BHIOWI «IOJOBULY» JiE-
KapcTna.

A uTO Xe N0 9TOMY HOBOLY CKas3ad Bpau?

— Bor 1 x0pomo! Ocranrnaa wacte 1o cBoell BEICOTE B
2 pasa MeHBIIe BCeld pIOMKH, 3aT0 10 06beMy B 8 pas MeHbIIe,
Mansim ocrasma Beero 2,5 ¢ sekapersa, a sunna 17,5 e. Bu-
sgoposeet!

Pure. 12

11. Kar paccTaBmRThL COIAAT HA HOCTHI?

B kBajpaTHELA fBOpP apcenasa BOmIEN JCHTEHAHT ¢ KOMaH-
Joli coxipaT: OH jlojukeH ORI paccTapdTh TNOCTH. DBronb

1 2 1 LTl N ) 3 3

2 2 1 1

1 2 1 2l B 7. 3 3
Prc, 13

Kakpoil cTeAw OB moctapdma mo 4 conparta m ymexa. Crycrs
HeKoTopoe BpemAa Opumen kamatad. On pemnmi, 970 HOCTOB
HEAOCTATOYHO, B LOMECTHJI BAOJBb KAK0H CTCHH 10 5 CONIaT.
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Haxoren, o zpope apceHana mosipmicd Mmaiiop M IOCTABHJI
BAONL KayKmoil ctersl mo 6 conpart.

Hax Gmam paccrapieHsl cOJaTH B IEPBOM, BTOPOM H
TpeTheM CIyuae, eClH 9TA Tpu ofHIepa pacHojarajlm OfHUM
B TEM >Ke uncCJIOM COJIjaT?

Pemerne posoneno mpoctoe (pme. 43).

12. Kmroun or 4eMOZaHOB

B yumpepmar mpmciamu 10 uemopmaHOB, a B KOHBEpTe
orpgennno 10 wmioueil, mpmueM HOpemyDpefuiid, YTO KaKAbl
KIKY OTKPHBaeT TOJLKO 1 YeMomaH H 4TO K KayKAOMY 9eMO-
IaHy MOKNo mopoOpaTh NOgXomsimmit KJII0Y.

PabGoTeuK yHmBepMara, KOTOpHIl I0JIyyall 5TH 9EeMOJIaHH,
B3IOXHYI:

— Croabko BO3HH ¢ nopbopom karoueii! fl spa, Kakmmn
yOopAMLME ObipaloT HeopyuicpieHEne npeamern! Haunems
nopbmEpaTh K4 K IepsoMy 4emojiany, n o6asaTelbHO OKa-
JKeTCH, 4TO HOAOMAeT ToabKo AecAtniii kmou. [lecats pas
pepenpo0yemib KJOYA H3-3a OJHOIO 4YEMOfaHa, a H3-3a
JIeCATH — LENHX CTO pas!

CoTpynuuna, KOTOpOH AOMA 9YacTO IPHXOAHWJIOCH HMETh
JeJI0 ¢ KIKnYaMHA, CcKasaja:

— Jleno obcTont Be Tak yk mioxo. Toapko npm nmoxGope
KINYa K OepBOMY Y€MOJAaHY Bam [AeHCTBOTENBHO IPHAETCA
nepenpoboparth aecaTh Kiakoueil. o propomy BH yire mcmpo-
Gyere TonLKO jieBAThL Kinoueil. Taxmm obpasomM, KOITYECTLO
KIouell IocTeneBHO OymeT YMEHbIIATBCH.

Tax mopgcumTacym 3Ke, CKOILKO pas OpumaeTcA Hopbmparh
kaour: 104+9-4-84-7+6-+5+4+3-+2-+1= 55. 3rauur, ne
Gounee 55 pas mpejcToHT UPOoOOBATH KIIOGH.

B s5710T MOMEHT COTPYAREK-pAaHOHANN3ATOP MOCOBETOBAJ]

— I'naBrnoe, me mepeCupaliTe KiouH OJIMH 3a ApYyIuAM,
npobys nx mogo6paTh K OfIHOMY YeMOfaRy, a Jy4Yme BO3SbMHUTE
ol Kakoii-umbyne wilogd m Opobyiite @M OTKPHIbL OAnH
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yemonaH 3a ApyrmM. Tagk neno noiiger GHCTpee, a B KIIOUD
y pac He OynyT myratecsa. Kpome Toro, yse ¢ nepBbIM KI090M
ubl IpOfleNiaeTe He JIecATh, a camoe Gonbmee fAeATh mpob,
ccam 3TH AEBATH Npob OyAyT HanpacUHKIME, TO KW MOKHO
cMENI0 HNPHBAHBATL K Hecsatomy dcmomamy. C npyrmM Riro-
4oM BH IHpoJiefiaeTe TOJBLKO BOceMb Ipo0, ¢ TpeTbuM —— CeMb
npo6... ¢ AeBATEIM — TOJBKO OFHY, a JJA JIECATOrO KII0Ya
oCTaHeTCA TONBLKO OAUH YeMOfaH M mpoboBaTh ero yike He
6ypner my:xHO!

3uaunT, Bcero Gyner mpopenano camoe Goxabmee 45 mpob!

Ha, HO Tak npom3oifieT TOJBKO B CaMOM HEeyHadHOM CJIy-
yae — HMEINO TOTHA, KOTAA Kaskuslil Kiou OyfieT moaXomuTh
TOJIBKO K HociacmHeny uemopany. Ommako ckopee Bcero obmee
YCI0 MeoOXOJUMBIX IOMBITOK COCTABHT HOJOBHNY MAKCH-
MAJBEOrO uHcaa. 3HaudT, Oyjer poctaTouHo 22 uam 23 mo-
IIKITOK.

13. ARTOMAIIIMHBI H CAMOJET

Meseny Bapmasoii m Iosnauwio paccrossrme 300 ram.
B opum m TOT 3Ke MeHB, B OAUH H TOT jKe Yac, MOHYTY H Ce-
KyHAY U3 000mX FOpOJOB HABCTPCYY JIPYT APYTY BHE3RKAIOT
Apa geroMo0mimcTa; onm (€3 OCTAaHOBOK €OYT CO CKOPOCTHIO
50 rkwmfuac. OpnospemeEHO ¢ HEME B3 Bapmasu BeUIETaeT
camoner, woropuiii penaer 100 rwfwac. Camoner, omepenns
apromoOmab, enymmit w3 Bapmapel, neTdT HaBcTpeuy [MpY-
romy, BHexapmemy u3 Ilosnanu. Berpertme ero, camoiner
neMeJIeHHO IOBOpPAYMBaeT o0paTHO W JETHT HAaBCTpeuy mep-
BOMY aBTOMOOHJIIO; JlOJIETER JI0 HEro, OH CHOBA HOBOPAYMBACT
I HaOpaBIAeTCA KO BTOPOMY. OTH NEpeJeTH ILOBTOPAIOTCH
70 7eX mop, IOKa aBToMalnuHHE He BeTpeTATcA. CKONBKO K-
JIOMCTPOB MPOMCIAET CaMoJieT?

IIpm pemenwm oTOif 3amaum umMTaTeNh OOBIYHO TepseTCH
B OYEHB CJIOXHHX BRYICICHHSX: IJie CaMOJIeT BCTPETHJ aB-
Tomammuy, epymyo m3 Ilosmanm, s3atem, rjie BCTpETHA ap-
TOMAIIARY, KOTOPY¥ BHavaie oboruam, m T. [.
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A Mepgy TeM 3amava pemaeTcd HECJIHXaHHO IPOCTO:
MamIAHEK BCTPETIVINCH [0 HCTEYEHMH 3 4YacoB, a CleJioBa-
TeIBHO, CAaMOJET JeTail posHo 3 uaca m npoderex 300 ku.

14. IllexxoBas HUTH

OnmH opUTHHAJA TPOU3BEN CJIEYIOIUe BHYMCICHHS, OC-
HOBAaHHEE Ha JAHHEX, KOTOpPHE, HYKHO IpH3HATHCA, He-
snerko mpopeputh. L'opox Jlmon, ciapAmHEIICA CBOHME LIEIKO-
TrankumMu (Qabpukamm, exeromnHo norpebuser 1 MuH. ke
menka. 1 2 menka HpARYT 4 ImeIKoOmpsAja, 3TO O3HAYAeT,
Y70 [JIA HIEJKOBOH HpPOMBIMIIEHHOCTH JIMOHA HeoOXOnMMEL
4 MIpy. WEeIROOPAAOB. 1 IMCJIKONpPAL MOKET BRIOPACTE HUTKY
pamaoil 500 w, a 4 MIpA. 9THX MAJEHLKOX TPYKEHHKOB
nanyTt BuTh pimnoit 2000 mapa. m, TO ecTb 2 MIDPH. KA.

Jumsa s1oil HutH B 13 pa3 Goxblle pacCTOSAHHS,OTAEIAN-
mero 3emmio ot Cosnna, m B 5200 pas Golpme pacCTOSHHA
mesxny Semieit m Jlywoil. Ecam npoTaHyTe ee BIOIH 3KBa-
TOpa, TO OHA oXBaTEia OH Ham 3emHOll map 25 ThiCAY pas,
a Jlyny — 92 tricAunm pas.

15. TypHcTE H DTHPOKKH

Tpu TypHCTa, UPOAPOTLINE W FONOJHEC, NPAILIA Ha TypH-
cTaueckylo Oasy, uToGH OTHOXHYTh H uTO-HEHOYJbL LEpEKy-
cats. OHE 3aKasald NEPOKKH H IONPOCUNM, 4TOOH HX HO-
JaJ; IPAMO B KOMHATY, B KOTopoil oun 6ynyT oTasxaTh. loxa-
AasiCh NEPOJKKOB, OHM YCHYJIH.

Horpa nmpossxn Ghz roToBel, AX OPHHECTHA B KOMHATY
H DOCTApmiE Ha cToil, He 6yasa cosmux. Ilpocrysmuce, ogut
H3 TYPHCTOB 3aMETHJI NOPOKKH, IEPecYdTal HX, Chel
TPETH0 YacTh B OHOATH 3acHyJI.

BaTem MpPoOCHYJICA BTOPOil TYpHCT H, EPeCcYnTaB OUPOIKKH,
Cchell TPETHI) 4acTh H OUATH Jer charth.
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Haxonen, npocuyJica TpeTuii TYpECT B DOCTYNHJ TOYHO
TaK He.

Ocranock 8 nuposxkos. Hak onpesenurh, CKOIBLKO THPOK-
rop Homaiam K ctony? Homy mnosaraioTca ocrtapmiEecda Du-
POMSKH, €CJH JIeINTb HX COPaBEAJUBO!

Wrax, TpeTmii TypuCT OCTABUI TOBapHIAM 8 HHPOKKOB,
T0 €CTh KayKIOMY IO 4 IMTYKH; CIE0BATEJbHO, OH CaM Chell
4 UHApOKKa; BTO NO3BOJISIET HaM CREJATH 3aKIIOYeHHe, 4To,
OpOCHYBHIHCh, OH 3actaX 12 INpoKKOB.

Teneps MW 3HaeM, 9T0 BTOPOil TypuCcT ocTaBni 12 nEpok-
KOB, 10 6 ansi KajKIOro W3 CBOMX TOBAapHINEH, a caM TOke
chell 6 NEAPOIKKOB; OTCIONA ClefyeT, YTO, ODPOCHYEBIIHACH, OH
sactan 18 nmpoKKOB.

Tenepsb yie JIerko yCTaHOBHTh, 9T0 €CJH HEepPBHIl TypHCT
ocTapmJ JIA ToBapmmeil 18 mmposkoB, mo 9 A KasKmoro,
TO H Cam OH, 3HAYMAT, Ched 9 DHPOKKOB; CIE€JOBATEILHO, Hep-
poHavyainbHo OBJIO 27 DHPOMKKOB.

Kak pasgenots ocrtasmmecss 8 nmpomkos? CopepmieRno
OYeBHJHO, YTO DNEPEHIl TYPHCT YKe CHEJ CBOI IOPLHIO:
9 mEpokkoB. Bropoil TypucT cven 6 — sHaYET, eMy DOJAara-
0TCA eleé 3 NMUposkKa, a TpeTHil TYPHCT CBLCI TOJIBKO 4 —
3HAYAT, €My HNOJAraTCA eme O HHPOKKOB. .

16. IlepedopMmupoBanne moe3noB

Henesnonoposkaan craHOEA [mOBKHA OHIa OTHPABATH
11 noespoe mo 35 munatdopmM IS YraA B KUKIOM HOe3Je.
Y106 0cBOGOMATH HECKONBKO JOKOMOTHBOB JJiA JPYyroi
paboTH, MAMHHACTH OOCOBETOBAJM OPHLCIOATH K KRBKIOMY
Noe3qy CTOJMBKO pa3 IO O BArOHOB, CKOJbKO JIOKOMOTHBOSB
OTHPAaBIEHO MO APYroMy 3aJaHHIo.

Taxum o6pazom, Bee mnardopMu AJA yriag GHIAN HpHLEN-
Jenn. CKOJBLKO JIOKOMOTHBOB OBiJI0 OCBOBGOIKICHO IisA Jipy-
rofi paGorm?
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Baronos pns yraa 6mio 11 - 35 = 385. Umcno 385 myskHo
pasJoIKATh HA MHOMETENH NPyruM cooco0oM, a IMEHHO Tak,
yTo6H OHOM MHOM(HTeNeM OmJI0O umcsao n, MeHbmee 11, a
apyram — umcio 35 4+ n - 5.

Pasnosxum gmcno 385 ma mpocreie muoskmrend: 380 =
=9- 7- 11, u BHNMILEM BCe IEIUTENN YTOTO YMCIa B BO3pacTa-
romem nopsapxe: 1, 5, 7, 11, 35, 55, 77, 385.

N3 satnx pgenmreneit mokHO mHopgo6GpaTth ciepyromue MHapH
COMIIOKETeJeli, [lalolipe B HpoU3peleHnd Yucio 385:

1-38=5-7T=7-5=11.35.

Orxasmupacrca, BuectTo 11 moespos mo 35 mraTdopM MOIKHO
pocaaThk 7 uoesfoB no 55 mnardopm. 3to ocsobomnAT 4 NoKO-
motmpa. I Kaskmomy mocsjy Hy<HO HpHIEDHATH 4 pasa mo
9 maatdopnm, 4TO U OTBEYAeT YCIOBHIO 3amaum.

JTy 3afady MOKHO PENMTh W OpH MOMOINY YPABHCHHS.

OGo3naynM yepe3 £ YHCHO JOKOMOTHBOB, OCBOOOMICHAKIX
aas apyroi paborel. Torpa ocranerca 11 — x JIOKOMOTEEBOB,
¥ Ka3KIBIT JIOKOMOTHEB JOJen OyaeTr B3fATh 30 -+ z + O miar-
¢opm. Taxmm obpasom, MH DosyuaeMm cicaylollee ypapHenne:
(11 — z) - (35 + z- 5) = 385. Iloce anreGpamyeckux npe-
obpazopaunit Ml mmeen 20z — 5z = 0, oTkyjma B oKonda-
TeaBHOM BHJC Domydaem (4 — z) = 0. ITo ypaBHenue umect
nBa pemenua: £ = 0 (tak GRHIO TPH HEepBOM YCIOBHH, €CJll
6kl BCe JIOROMOTHBE! JOJKHE OBUIA OTHPABATLCA C IIaTdop-
MaME A yriA) moiu & = 4 (9T0 031AauacT, YT0 BHCBOOOMK-
JleHO 4 JIoOKOMOTHBA).

17. Tlo rpuds!

Ilen co cpomMu ueTHPbMS BHYRaMH OTHPABILICA B Jec
no rpuGu. B necy onm pasonmimch B pasHileé CTOPOHEI, Kaik-
78t Homeswr mckaTh rpmbul cmoeil moporoé. Yepes momuaca
HMeAyITKa OCTAHOBHJICS NOJ JAepeBoM, YToObl NEpefOXHYTh,
O mepecunTas codpanubie rpulhl; OKaszajock, ITO OH colbpai
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45 rpmbos. B 310 Bpems mpmbexcanm pHyuaTa — BCE C IIy-
CTHIME PYKAMH: IH OfUH H3 HHX He HalleJd HE OfjHOTO rpuba.

— Jlegymka, — ODPOCHT OAMH N3 HOX, — Jalf Mile HEMHOIO
TBONX rpAGOB, MOKET, 9TO MHE IpHHeceT cuacTbe!

— W mnue, pegymkal

— W mue paii!

HMepymka Hageams Kaasgoro us HnX rpubamm, paspmenns
MEKNy HIME Bce cBom rpmbe. Manpuyranm cuoBa pasbpe-
JICH IO Jlecy W CTaJH MCKATh TpubH, HO He BCeM Be3Jo Ofid-
nakopo. OmEH Mambuyran J[eiicTBUTENHHO Hamesa 2 rpuba,
npyroit ke, Haobopor, morepan 2 rpuba, Tpermil Hammed
CTOJBKO, CKOJBLKO HOJYYHI OT fiefla, & YeTBepTHIl pacTepan
IOJIOBEHY HonydeHHEX rpm6os. Horga manrbunkm BepHYJIHECH
IOMOH, TO 0Ka3aloChb, UTO y BCCX IpHOOB IOPOBHY.

Ilo cronbky rpuGon HONYYHJ KAaKAHII M3 MAaJNBUIIKOB OT
JeOYMKHA B CKOJbKO KaKMIEI N3 HEX IPHHEC JOMOU?

Herpynuo saMetuTs, uTO TpeTbeMy BHYKY Jieft Aan rpr6os
MEHBIIE BCEX, TaK Kak eMy NpHILIoch co0paTh eme CTONBKO
e, CKOJNBKO Jian jiefi, 4T00bl y Hero HX OKAa3alloch paBHOE
¢ GpaThAMH KOJHYECTBO.

Jina ynpomenwsa 3ajayd OpPefHOJIOMKUM, UYTO TPeThHEMY
BHYKY e man 1 ropers rpm6os. CKoIbKO TakEX ropcreii oH
IaJl 4eTBEPTOMY BHYKY?

Urak, TpeTnil BHYK UpAHEC HIOMOH 2 rOpPCTH, TaK KAaK OH
cam cobpan ¢TONbKO 386 rpuboB, CKOJIBKO eMy Jal ACAyNIKa.
YeTpepThii BHYK NPEHEC HOMOH CTONBKO jKe I'PHOOB, CKOJBKO
TpeTH#, T0 €CTh TOKe 2 IOPCTH; HO Hano DNOMHHUTB, 4TO
9eTBCPTHII BHYK HOJOBHHY CBOHX IpmboB pacTepssl mo Ko-
pore, OTCIOHa CIEAYyeT, 4TO OH HOJYYWI OT jejia 4 ropcro.

Iepprii BEYX npauec gomoii 2 ropeTn, Ho 2 rprnba Hamen
cam, ciaejioBaTelbHo, flefymKa an emy 2 ropeta Ges 2 rpm-
GoB. Bropoit BHYK mpmHEeC 2 TOpCTH, a IO J0pOTe HOTEps
2 rpuGa — sHaunT, OH OOJY4YWJ 2 ropceTn I eme 2 rpubda.

Taxkum obpasom, Jef jajl BHYKaMm BCEro CTOIBKO Ipubob:
1 ropcere + 4 roperm + 2 roperm Ges 2 rpubos 4 2 rop-
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ctm u 2 rpuba, To ectk Beero 9 monmkx ropereii. B 9 opmuako-
BEIX ropctax Obo 45 rpu@oB, a B ommoit roperm 45 : 9 =
=25 rpubos.

Wrak, Ma nomyumim ortper: TpeThemy BHYKY Hmep A&l
1 ropetw, 10 ects 5 rpuon; uerseproMy pman 4 ropeta,
TOo ecth 4-5 =20 rpubon; neppomy — 2 ropctm 6ea
2rpubos, ToecTb 2+ 5— 2 = 8 rpubos, ", HaKOHEel], BTOPOMY
nax 2 ropetn u 2 rpuba, 10 ceth 2+ 5 - 2 = 12 rpubos.

18. Tlepsbie npoGIecKn FeHMANBHOCTH

JI0GONHTHEIL AHCKZOT, OTHOCAIMMICH K JETCKHM TOTaM
Kpynnefimero Hemenkoro matemartmika HKapsa Faycca, upm-
popAT ero 6morpadr. Korma Kapany menommmmocs cemb ier,
OH OBLT 0T/[aH B HAYAIBHEYIO MKOIY. B 910if mKoae apudmeTnke
ofyuanl geJOBEeK MOKHION,
H3BECTHHI CBOEH CTPOroCTHIO.
Sauactyw, 4To0H HMETh BO3-
MOKHOCTE HPOBEPHTH YIPa:K-
HEHHOfA YUeHUKOB [APYFAX KIac-
COB, OH [aBal MAaJLYIKAM
sajlanne HeCKOJIbKo boaee Tpy-
noe, yeM mosarajiock. Jerropa
JorxkHa ObUla  pemiaTh  ero
CaMOCTOATENBHO B TOJHOH TH-
mumpe. Ilper stom Gmno ycuo-
BICHO, YTO KamOHi H3 yue-
HHUKOB, PCIINB 3a7auy, OTHOCAT TETPAHb YUHTCII0 M KIANCT
ee Ha Kadejpy.

Onnaskyel HA YPOKe YUHTENh NPONHKTOBAT YYCHIKAM CJIIC-
nyomyio 3zapauy: «Haiitn cymmy Bcex memmx wmcen or 1
#o 40». Vumrenn Omn ypepeH, uTo GOABIIYI WaCTh YpPOKA
YueHEKHE OymyT 3aHATH mofcyeroM. Beimko e OuIO cro
YAuBJCHEE, KOTjla 9epe3 MHHYTY HOcje TOro, Kak OHIO Ha-
NUCAHO YCJIOBHE 33/1a4l Ha JIOCKC, OH YCABIMAJ Becelnl Boa-
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raac: «f ymxe pemmaly Totuac e mepen yumrenem ma Ka-
denpe ouytmnack Terpagn, mopnmcammas: «Hapan Taycer.

PasrizepaHEHI yunTeNb, [yMasd, 9T0 9TO HPOCTO yYeHHYEC-
xas maJocTh, OypKHYJI HOX HOC, He NpepHBaA cBoeH paboTH:
«f1 oryny Tebs, copsamen, oT mopobumx mryuek. Ilopomam
TOIABKO!

A 1em BpemeneM Rapn, moponpnmiii m ysepennmil B ceGe,
BepHYJICA Ha CBOe MeCTO W CTaJl KHaTh, KOTAA y49HTeab Hau-
HeT mpasuTh paborn. Hakonen, mocie pojrmx BruBCIEHUH,
BCEe YUEHHKE CHecJu Ha Kadelpy CcBoU TeTpagd. ¥YdYATelb
NPHBAJICH WX HpaBuTh. DONBHIMHCTBO YYEHHKOB, HECMOTPS
Ha JoiTHe IIOACYETH, HONyuman omubounmii pesyiabTar, H
TonbKO B Terpapum Paycca Gmio Bcero opHO WHCNO, @ OHO
6mmo mpapmabHoe... Manenwvknit I'ayce, ycnmmas sapgauy,
OPOJHNKTOBAHHYIO yunTeJeM, MIHOBEHHO coo0pasdil, KaK oHa
pemaerca. Bor cxematmueckm mpemcTanieHHHI mpolecc
paccysigennii, KOTOpHII MeIBKHYJ B TeHHANBLHOH MAETCHON
TONOBKE:

1‘ ? 2; 3, . . . » 20
A0, 39,0038, L SEl
i, Elddy, . REER T

HanGoneiee 1 HamMeHbInee uncia pAga B cymme qaoT 41,
To e camoe momyumM, ckJIajbiBasg BTOPOe YHCIO pAA C
HpeauociefHAM, TOT K€ pPe3yiNbTaT NOJYyYHM, CKJIagsiBas
TpeThe 0 NOPAAKY 9HMCIO ¢ TPEThIM C KOHUA 9MCIoM, H T. I.
Cymma kamxzoii Takoii naps umcen Bcerna pasha 41 m mosTo-
paerca 20 pas. Ilocae Bcex atux paccykmenuii ManbInK OH-
ctpo ymMuoxna B yme 20-41 1 wmanmcan B TeTpasm TOALKO OFHO
uncno: 820. Yuntens Grur yenopek pasymubiii. OH moHsI, 9TO
mepep HEM peGeROK € YAWBHTENBHEIMA CHOOCOGHOCTAMH, M
BaHAJICA EM ¢ OONBIINM YHTY3Ha3sMOM, HO BCKOpe HOJGHEH
ORT KOHCTATMPOBATL, UTO YUYEHHK YiKe HOYEMY HE MOJKeT
HAYYHUTHECA Y CBOELO Y4YuTeJIA.
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19. TpapunsHBll pasfes BO3HATPAMKAEHUS

Ilsa apa6a mpofmpammch uwepes myctuup. o Gnmxaii-
1Iero 0as;mca oCTaBalioch ene monmus myTtu. V3 sanacos mpo-
JIOBOJILCTRHS Yy HOX OCTAJIOCh TOJBKO 8 cyxapel: Y OffHOro
6outo 3 cyxapst, a y gpyroro — 9. Ilo nopore mM BCTpeTHICA
OAUHOKWIl DyTelIeCTBeHEOK, HCTOmMeHHHil or rosofma. Owmm
CRannanceh Haj HOM U HONeJNJINCh ¢ HUM CBOHMMHO 3amacaMm.
IIpomasces, IMyTemecTBEHHAK B 3HAK 0JarofapHoCTH BPYYHJI
CBOHM CJIy9aiiHbIM DOMyTUnKaM 8 OfHHAKOBEIX 30JI0THX MOHET.

Kak npa apaba momsumbl OHIIM pasgeiuTs Mesumy coloit
7AapOBAHHEE UM JIeHBIH?

Ilpm paspesie meio [OMIIO [0 CCOPH, Tak Kak apab, y Ko-
toporo Owo 5 cyxapeii, norpeGoBan cebe O 30JI0THIX MOHET,
a ero TOBAPUN] XOTeN IOIY9IATHh 4 MOHETH, CHpPaBEJIRBO
yTBep:Enas, uto onn ofa OpHHAJM yyacTheé B CHACEHHH TIo-
sogHoro Goraga. Tar m mHe cymeB [OrOBOPHTELCH O cmocobe
pasfiea, OHH pEINHIH 1O HPEOHTAR B 0asnc oOpaTUTBCA K
Kafhio, MecTHoMY CyIbe, ¢ Hpoch0oil paspemmTs HX CHEP.
Cynpa pemma 9TOT CHOP HEOMKEAAHHEIM JJIs HuX obpasoM.

— Bm o6a ommbaeTech, — CKasal ¢ ycMemkoll Kagmil. —
JlonycTEM, uTO Kasgblil cyXapb BH pasfelmiu ha 3 9acT;
TakuM obpasom, modyumiock Ok 24 wactm. Ilpepmomosxum
nazee, 9TO0 KKAHIT m3 pac cben mo 8 uacreidl. Tor m3 Bac,
KOTOpHI mMest 5 cyxapeii, 70 ecTh 15 wacTeil, OTHAX TPeTh-
eMy NyTeICCTBEHHHKY 7 4yacTedf, a ero ToBapuii U3 CBOHX
3 cyxapeii ymenma emy Tounbko 1 wacte. Otcloma cienyer,
YTO MOHETH JOJUKHB OHTL pasfesieHsl clemyomum obpa-
30M: 7 MOHET IOJAracTCsl OJfHOMY N3 Bac, U TOJBKO OfHa —

Jpyromy.
20. PeryanspHaga e3na

Hexmii apToMOOHIECT NPUHAMAI yYacTHe B COPCBHOBAHUN
Ha peryaspHocTs espul. Ilo mpasmmam oH JoiKeH OBl
NpoexaTh HEKOTOPOE pacCTofIe cO CpefiHeil CKOPOCTEHIO
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48 kmJuac. BMecTo 8TOrO mosonHHY Moporu OH THANl MamuURy
co cropocTbio 60 katfyac. Ha ckonbKko KmiiomeTpoB B 44C OH
JIOIKeH YMEHBIIATh CKOPOCTH €3 BO BTOPYI0 INOJNOBAHY
noporn, 49To0H CpefHsA CKOpOCTh GEna pasma 48 Emfuac?

Ecim unrtatenh AyMaeT, 4T0 BIOPYIO HOJIOBHHY JOPOTH

aBTOMOCHIICT HolnkeH GyeT moM3Th o CKopocThio 36 xafuac,
60 4 36
70 0H ommbaeTcA, XOTA + = 48.

Ilpemmonosxum, 9T0 Bee paccrosuue pasEo 120 k. Hunsn
Toro uToOH €ro mpoexaTth, aBTOMOOHMJHMCT pacnojaracT 3a-

1
nnanmposagakMe 120 :48 = 22 yaca — BE GoJbIe, HE MEHb-"

we. Tak Kak mepnpyIio MOJOBMHY STOIO PacCTOfHNUA, TO €CThb
60 km, oB mpoexadn 3a 1 wac, To Ha
BTOPYIO MOJIOBHHY HOPOTH €My OcTa-

1
JIOCH 12 yaca— 3HA4YHT, 3TO paccTofAa-

HOE OH JOJFKeNl IPOEeXaTh CO CKOpO-

cteio 60 : 1% = 40 kmfuac. Permmm a1y

samauy B Ooyee obmem empe. Ilpen-
HOJIOKEM, 9TO JUIUHa Beeil oporu papna 2d o uTo apToMoOm-
JWCT Ipoexall NepByl0 HOJOBHHY JOPOTH €O CKOPOCTEIO Uy,
a BTOPYIO NOJOBHHY JIOPOLA €O CKOpOCTBIO U, Ompenenmm,
Kaxkopa Omna cpeHAsA CKOPOCTH U €ro esfibl.

B nepsyro monosmEy foporn asToMOORIHCT HCIOJIB30BAJ

d d
BpeMst -~ a BO BTOPYIO NOZOBOHY —-, BHAYHT, BCA Jopora
1 2

OTHAJIA y HEr0 BpeMs Ch = 1.
Uy Uy
C ppyroii croponsl, Ha fopory 2d mpx e3Jie ¢o CKOPOCTHI0 U
2d d d d
neobXofmMo BpeMs - CocTapiisieM ypaBHEHIe: 2; =~ -+ =
1 2

1IOCNIEG TOTO KAaK MBI COKpPATUM BCe 4YJEHH YypapHeBAs Ha
d u pasgenmM Ha 2, NOLYYAM CRERyIODlee paBGHCTBO:
1 171 1
v 2 (U;_I_U_a) :

Orasmsaercd, uwTo oOpaTHas BelwYMHEA CKOPOCTA U —
910 CpefHEAA apE(METHUECKaA MeyiAy OOpATHHMEI BeIWYH-
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HaM# cropocTell U; W U, B sToM ciyuae mm TOBOPHM, 9TO
CROPOCTh U — 3TO CpefHEe rapMOHHYECKOe [y BeJHuUnH
v, B U,

B nameit sagave npmeegems Ianmwe: v = 48 m v, = 60,
OCTaeTCA ONIpPEeNenTh vy, 3 BHINENpHRENEHAOr0 ypapBHeHHSA

ll 2 1
HosiydaeM _-=—-—_-; IOACTAaBIAA BCIMUMHH U =48, v, =
Ug 14 U1
1 2 1 1
= 1 — e . — . —— =
60, mmeem % I8 60 = 750 oTcoma v, =40,

21, Jloskme TypucTBI

B Gape y cren crosmo werhpe ctona. B Gap Bonum TYpH-
CTH (21 uyenoBeK), OHE BO3BpAIAIHCH U3 SKCKYDCHH U OYeHb
mporonofamuchk. Typmerw sakaszamm ofen m npuraacminm
XosanHa mooGemath ¢ Humm. Bee pasMecTnimes s8a cTosamm
TakAM 06pasoM, WTO 3a TPeMs CTONAME CelH TYPUCTH, MO
CeMb YEJIOBEK 33 Ka;KOEM CTOIIOM, a

U 8a ueThepTHU cen xossmH (puc. 14).
— 3 Typacte B myTKy mpepiommian Xo-
BAWHY, 470 INTATATE 3a BCeX Oyper
TOT, KTO IPE IEpecueTe OKaKeTCH
lm;”' nociegunM.  X03AUH HEOCMOTDH-

¥ 7TeapHO coraacmica. Cranmm  Beex

P, 44 NOAPA/ NepecYnTHBATL 0 X0y 4Ya-

COBHIX CTpPEJIOK, CuUdTas TaKke M

xo3amea. Hampmiit cenpmoii ocroGosknanca or ynoJjatel U IO-

kupan Gap. Hocnepunm, k cBoeMy Hey[OBOJILCTBHIO, OKA3AJICH
caM XO3fHH.

C koro mauwamm cuer?

Pemmm sty sapauy «c komma». Ilas obnersenma pacueTa
MOKHO HMCHOJb30BATHL KOCTH JOMMHO, COHYKHA WMJH MOHETHL.

Ilycre mMonera 22 (puc. 15) o6osnauaer xossnuna, KOTOPEIA
OfluH ocTaneTcA B 6ape mocie «mepecueTas BCEX €ro TOCTEH.
Packnagrpaem Monetst 21 m 20 Tak, Kak ykasauo ma pucyH-
ke 10.
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Hauas ¢ monetn 20, 6ynem cumtate.p Hampamyicumm, 06-
PATHOM [IBHIKEHUI0 YACOLLIX CTPEJOI:
TG
20 22 21 20 22 21 20

Uncno 1 ynano ma monery 20; mpoupurasick B ToM ie
HallpasJieHUd g jasablie, kiaajeMm mMonery 19 (s mycroil kpy-

#MOK Ha pucynke 15).
(1)
B @
O

20

@

Puc., 15 Punc. 16

IlocTenenno TakaM ke o6pasoM pacKIajbipaeM HOBHIC
MOHETHI.

Ha pucyure 16 pmmuo, uto yixe yiomena moneta I3.
Cumraem B 06paTiOM HAIPABJICHHN, HAYKHAA ¢ YACAA 7 B MO~

HeTH [3: G e T

13 18 20 14 17 15 16

Ilocne mometwr 16, na koTopywo Bumazo uncio 1, knagem
monery I2 (B nycroii rpysiok ua pmcynke 16). Horma mm
BRUIO}KHM TaKEM o0pasoM ma CTON BCe MOHETH, OOM pac-
Hojio3HaTCcA B OLpejielleHHOM mopsnke (pme. 17).

Ho o710 empe, ypH, me Koueln nammm TPYANHEM BEMOCHC-
HEAM; HYFKHO ellle pa3 OTCYHTATh ceMb MoneT, uTo0n ompe-
JeITE TO MCCTO, ¢ KoToporo Omia mauaTa nepebLenka:

76 5 4 3 21
1 4 11 17 15 16 6

2 I@io caexam Nudaropa 23



Oxaspipaercs1, xepebbenka Omna mausara ¢ dMecra, o6o-

8HAYEHHOTO HOMepoM 6.

A Kak MOMKHO IPOIN® pPEIHTH STy 3auauy?

22. HeocMoTpHTEIBHOE IOCTENPHHMCTBO

B crapnunoii matematnueckoii kunre I'. Tapenepdepa «Ma-
TeMaTHUeCKHE PasBICYEHHs» NpHBefieHa caenylomas sajaua.

Ll

Hexnii uenopex, npuraamas
cBONX HIECTepHX LpHATeneil, HacTa-
HBaj, 4To0n onu moobemwiany Hpiii-
TO K HEMy HAa Y:KOH CTOJbLKO pa3
HOAPSiT, CKOJBKO pa3 OHR BMeCTe ¢
HUM CMOCYT H3MEHAThL HOpHAMNOK
B3aHUMACMbIX HMU MECT 33 KpPYIJLIM
croaoM. CKoJILKO JeT eMeaHen-
Ho Oyayr nocemarb 9TH NpUATe-
JIM rOCTEHPRUMHEIY IOM HEOCTOPO;K-
HOTO X03ABHA?

ITparanamenne monHOCTHIO GyieT HCUEPIAHO TOALKO Yepes
TPUHALUATE ¢ 4eM-TO Jerl..

9ro mopcumTaTL HETPYAHO, 8HAS, 4TO AJA 7 «DJICMENTORY,
KOTOPHMHA B JAHHOM CIy4ae fABJIAITCA COTPANE3NHNKH, Cy-

mecTeyer 7-6.5.4-3-2
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IKakoii coBeT ciefoBano O JaTh 3TOMY OHPOMETIMBOMY
X03sA0HY, ecim OBl on.o6pa'm.ucn K HaM ¢ mpocb0oit cmacTu
ero oT pasopsmplero obasatenbcTra? Emy nysxno Omo 6m
IIOCODETOBATE K 9TOMY YCIOBOKI A00aBHTH [ABE JOBOJBHO
OpPOCTHE OTOBOPKH.

Ilpesxpe Bcero cnemopaio 6H OTMETHTH, UTO B CUET He
6yaeT BXONHTH TaKkaa CMeHa MecT, KoTopasi OyneT mpencrab-
JATH co0oll moouepefHoe Nepeca’KHBaHme BCeX Ha ONHO,
ABa B 7. ., BINIOTH JI0O CEMM MECT HAUpPaBo (HJHM HAaJeBO).
910 yMEHBLIAT CEeMAKPATHO 9HCJO 0GEIaHHHX YIKALOB, TO
ectb ¢ 5040 mo 720. Kpome Toro, He ciemonaso Okl 3a HOBHIT
DOPAAOK LIPHHEMATh H TAKYI0 CMEHY MeCT, Opu KOTOPOIl Kask-
Il cocely cpaBa CTAHOBHTCS COCENOM ¢jeBna. 9T0 yMEHbIIAT
YuCcJ0 B8BaHHEX yxunop jgo 360.

Ho nourm rop poaskenr GymeT rocTempHEMEEIE XO3AHI
©/KE[HEeBHO NPHHUMATH CBOHX HpHsTeNel. 3jech yike axe
MaTeMaTHKa He MO}KeT HHMYCM IIOMOYb,

23. CMmbHIIEHbIE TOPTrOBILI

Suamennthii AnxymH, apyr Kapma Beamkoro, B cpoem
TpyAe «3a/laun JUIsA HOAPACTAMNIEro IOHOMECTBAY IPEBOLUT
CIEAYIOIYI0 ABHO NAapajlOKCANbHYI0 3afavy.

IBa Toprosna Kymmim BMecTe CTafjo CBOHEH W 3amIaTmimd
Bcero 100 momer, HasmBabmuxca conbpo. Horpa omm cramm
Dpofiasath CBHIEH, TO HAKTO He XOTeJ UM AaTh Gosblne, geM
OHO 3alTaTONA CaMH, TO ecTh Gozbiie, ueMm o 2 COiBHo 3a
o mryk. Ho kax e npogats csugeii n nmuero ne zapaboraTte!
Omn nmocosetopammcs mesny coGoit m pPelnan pasgeauth
¢Tayo Ha npe wactd. Tax m cpenaim. A motoM mpopann
coaseii mo 2 combjio 8a 5 MTyK, IpmYeM He TOIBKO CBOH
ACHBID BepHyJd, HO eme I Koe-uTo 3apafoTanm Ha 3TOi
caenxe.

Kax pemnts ator sipumii napajokc?
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Toproemer pasnenmim crajo ciexyomnm ofpasoM: OfmH
B2AJN BCEX CAMBIX Jy4ilX CBOEeN, a BTOpPoil — BCeX IOPO-
car. Ilepprii npopasan no 2 cenubl 3a 1 coawao, a BTOpoil —
no 3 rome 3a 1 coasjo.

CnepoBaTenblo, OHH RelCTBUTENLHO npojiapanm II0 Toit
SHe ICHEe, 3a KOTOPYI0 KYIHJH, TO€CTh d IUTYK 34 2 CONBJO.
Ilepsmit, mpopas 120 cempeii, moayuun 60 combpo, a BTOpOii
88 TAKOE K€ KOJHNYeCTBO CBHHell XYJINEro copTa BHPYYN.I
ToAbKO 40 CONBI{0, HO BMECTE OHU BHPYYHJA TY CYMMY, KO-
TOpYI0 3amylaTUyE camu, To ecth 100 conppo, a B Gaphiure B
ocTancsa eine JEecATOK CBOHEil.

24. Tpaucnopt ¢ yraem

Ha anexrpocranmio npuésio 500 m yras B 18 paromax.
B paronax 6rio mo 15, 20 m 30 m yraa. CKoIBKO Baronos
6ru0 mo 45, cronpro mo 20 m 30 m?

Ecam Mm1 mpeamososruM, uro ORJI0 x BaroHoB mo 15m,
y BaronoB 1o 20 mu z Barcuon no 30 M, TO CMOKEM COCTABATD
JiBA YpaBHCHES:

15z + 20y + 30z = 500,
z+y -+ z=18.

Mo momyumnu pBa ypaBmenHmA ¢ TpeMs HEH3BECTHEIMH.
1 Bce-Takm MBI MOKEM peINMTHL HTH YPABHEHWs, MOTOMY 910
HEU3BECTHHE 0003HAa4al0T HaTypalbHBEe uucia. Pasmennn
BCC WIEHH IEPBOr0o ypaBHeHHs Ha O, momyumd: 3% -+ 4y -+
-+ 6z = 100.

VYMHOKOB Bce WIEHH BTOPOTo ypasHeHus Ha 6, mmeem:
6x + 6y + 6z = 108. A r7emeppr BHIIOJHEM EHYHOTAHEE:

__ 6z 4 6y + 6z = 108
3z + 4y - 6z = 100
3z -+ 2y = g
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Mg moanyunan ypapneume 3z + 2y = 8, kortopoe B na-
TypadbEBX WIICAAX HMECT TOALKO OHO PCINeHNC: T = 2,
y =1 (pewenue x = 0, ¥ = 4 He Oyjer BCPHBIM, TaK RAX
B 5TOM cJyuae copceM ie Ouiio Oul Baronos 1o 15 m). Teaeps
JIeCKO 3aliicaTh oOTBeT:

92 parona no 1o m ... 30 m
1 parou ¢ 20 m ... 20 m
15 paronos 1o 30 m ... 450 m

18 Barouos 300 m

25, B KaROM MEeCTe IIOCCe HYIRHO SKAATH NMOYTY

Ha smekxoTopoM paccTospnm oOT HIOcce, KOTOpoe B 3TOM
MecTe WAeT npmzonnﬁeﬁﬂo, crost ase gepesur. llo mocce
npoesmaer povranbeoH, CedbCkne CTapoCTH JIOrOBOPHJHCD,
q10 OyAYyT [0 OYCPENH, YEpe3 JICHb, BLICHIIATH IOCELIBHOLO
ga nouToil. IlocknbHE ke, HoTyuny LHO4Ty, CHAYANa OTHECET
KOPPECHOHJEUINIO COCCHsAM, & I10-
TCM C OCTaBIIciicss Koppecmonjeu-
nueil pepHercs © cpolo pepesuio. B
KaKOM MECTC TIOCCEe JOJFKeH HaXo-
NETHECA TOCHIALULI, 9TOOB caMBIM
KODOTKAM IIyTeM HpojieslaTh 5TA He-
pexopnsi?

d1a sagava ne Ges mpakTuvc- Puc. 18
CKOTro 31auenps, TAK KaK eCJan Nnpef-

LOJIOKUTH, YTO HOCBUILHEI MIPO/IC/INBALT e/Ke/IReBHO X0TA GH
ToabKko o 100 w4 nampacho, 9Ta MajeHbKasg HETOUHOCTb Ba

1
rog cocranmiia Obl 367 EM.

Ecim M1 ofo3nauny wocee auonmeit MV, a Gnmancsxamme
Jepepna Toukamm A W B, TO 1ia oupeielieHusi Ha LIOCCE
HCKOMOIH TOYKA HY#KHO U3 TOYKA A ONYCTNTh NEPUCHIARYJIAD
Ha MN u or touku nepecevenns C oroxmth CA, = CA,
a 3aitcM OpaMod auumeli coepusnte O ¢ A, Teraa Touka
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IepeceueHns 5TOH JHIHE ¢ WOCCe ONpCflelldT HCKOMOoe
mecro C (puc. 18).

OGpazuo 5To MOKHO IpeAcTaBUTH cefe Tak: MpPeIodoKIM,
YTO BJOJBb IIOCCE YCTAHOBIEHO OTPOMHOE 3epkaiio, obpaieH-
HOe B CTOpOHY fepeseHb. Torpma mocwsurbmmii, pEixons ms B,
JIOIGKEH HATH 10 UPsIAIOi K OTPa/KEHUIO B 3ePKaJle iepeBHn A,
n Hao6opoT: NOCHIBHEIT 03 A HoMsKeR WATH B JepeBHi0 B,
OTpaKCHHYIO B 3cpKane. Torga onm 06a MOCTUrHYT HCKOMOTO
nyarra C.

26. Briueerime pyromucH

brum paiifilcHsl OueHb IEHHHE CTAPHHHEE PYKOINCH IO
MaTeMaTHKE, KOTOPHE B pesyJbraTe INIOXOTO XpaHeHUA TaR
CHIIBHO BHIBEIH, YTO MOMKHO OHIO
Pa3iuunTh TONBKO HEKOTOPHE IHQPEL.
Hndpe, xoropme mempas npoucctb,
ofosraunM spespounamu. Ha mx mecto
Heo0XoiuMO BCTaBATH LUQPH, KOTOPHE
ObuIm BOHCAHEL TaM HepPBOHAUAIBHO,
OpHYeM H3BECTHO, YTO B LICPBOM DAY
Hexorga ORUIO BEIIONHEHO CJOMKCHEE, a BO BTOPOM -—— Bhi-
YiTAHNC.

x84+ 1+5 5%17
933 %17 x4+ 8
6529 08 ** 68 1*
- *0846
g = +7 3+57
x35 98+
6177 4*6

Boccranornenme stux peiicTeuit Ee mpepcraBumer mm-
xaxoro 7tpypaa. Kyna Ttpysmee poccramopnTs meppmunme
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unena B TeX MECTaX PYKOHHCH, rie OHIIO BHIONHEHO YMIO-
sieHpe HaW JiedeHIe:

* ¥ # ***3 * * x Xk k % * % »
><457 X*t* * & * * % 8 =
*® ¥ x * *7 0 *

302=
1705 *213 * 695
* % * & * *9
* % F ¥ & & * k& K k X :;:éz
2 %1 »
* ¥ x %

Eme xyske fieno 06cT0870 € IByMS PYKOIECAME CO crep-
THIMO Oykpamu. 9TOT HpEMEpP HPUBOMUJICHA aMEPHKANCKOME
Matematnkamn. Ileppas masecTHa popx HaspanmeM o p o O-
TeMH 4YeTHpEeX YeTBS2pPOK, BIopas—mOpoo-
JeMEH ceMH ceMepoK. Bor onm:

S A /R A L A B B 2887
* 2 % *4*# L E K I N I **7*:
a4t tt*t7**

* ¥ & % * X * %k x % %

* * 7 a5
4 * 7 . %
0 O * # * % 8
SRS & =% 3 27 %
* ¥ ¥ &k ¥ &
* & % % = ¥

IpoGnexa werrpex YeTBePOK NHMCeT 4eTHPe peuIeHnsA}
1 337 174:943=1418;
1 343 784:949=1416;
1 200 474:846=1419;
1 202 464:848=1418.

Hpo6.neMa ceMun cemepox HMeeT TOJMLBKO OTHO pemenne,
00 HailiTk ero ouenn Tpysmo: 7 375 428 413:125 473=58 781.
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Eme oxna maiifernas pykonmes Gmna o Taxkod cTemenm
ncHopycHa, 94To pasdobpaTh MOEHO OHJIO TodbKo ofny nmdpy:

******#*#*l ?

* x k. lssst:St-

]l—i
* #*
K*Ii{-

* ®

W Bece-Takm ynasoch MOJTHOCTHIO BOCCTRHOBATH BCIO 3anmch)
Huppa 8 B uacTHOM fRaeT uacTHYHOe JGY3HAYHOE NPOM3BE-
JICHHE; OTCIOZA HeJacM BHIBOK, UTO HENHTCNb HEe MOKET OHTH
6oavure 12, YacTnynoMy TpeX3HAUHOMY HPOU3BEIEEHI0 MOMCT
OTBEYATh B YACTHOM TOJBKO Imdpa Y, a B aToM ciyvae pmein-
Teab He MOKeT OHTE Meubme 12. CaepopatensHo, feiamTeseM
ApigeTcAa umcao 12.

A Temeps MEI MOMeM JIETKO BOCCTAlIOBATH BCEe HEQPH B
SandCH fAeJIeHHs, HAYMHAA ¢ HOCHeHHEro 4acTHyHoro Hmpous-
Bejenna U nocaenHeil nudpr yacTHOrO:

1091889708 12
108 90990809
118
108
108
108
© o7
9%
108
108



27. Pacumud;poBriBanne

Bonkimoe ¢xoncTBo ¢ 3a/jayamMi Ha BOCCTAHOBICHIE CTCPTHIX
uAQp EMET 3a74aYd CICAYIOINEro THIA:

jce INU UEMA | MA

A * NU MA EMA
NTT LNU ™
ice NUS AS
JANT OJINU EMA
EMA

Byxsn obosnauator nudps; B Kaskmoii oTheannoir 3ayaue
ofHE U T¢ 3¢ OYKBH 0603HAYalOT OfMHAKOBEC UHQPH, HO
HC BO BCCX TpPeX BMECTE B3fATHX 3amauax.

Taxme sanaum pemaiorcs oTHOCHTENBHO Jerko. HpmBognm
OTBETHl K TPCM BHIIICIPHBEHEHHBIM 3a7aYaM;

144 - 12=1728;
125 - 25=3125;
3125 : 25= 125.

Iono6rrie samaum, maxe Gouee croskuble H HHTEPECHEE,
MOMKHO JIEFKO COCTABATH CaMIIM.

28. Ilepempara wepes pon

UetsipexyronsHoe mole OKPY#KEHO DPBOM BCIOLY ONHHA-
Kopoll mmpmerl. B pacumopssxermm mmerorcs JBE JTOCKH,
ATIHA Ka3KJ0ii 3 HOX pasHa mupuse pea. Ipn momomu sTux
A0COK HY}KHO HOCTPOHTH NEPeXoj 9epes pob.

Harasguoe pelieHne 3ajaum jaeT pucyHok 19.

Marematuwecrkoe ofocropanme BOZMOIKHOCTI IIOKAa3aH-
HOM Ha pHCYHKe IepemlpapH aaeT ciuenyiomee HepaBeHCTEDS

Ve 1} . Ecna Mu 32 efiuunny pnoen npryen HIOPAHY pBa,
3 P
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70 paccrosinme AB Gyner Bupaskeno unciom V2, 10 ecTb oHO
6yner pasHo npumoamsutenvno 1,414. awea pockm TOYHO
paBHa IHpPHHE pBa, CJICHOBATEIBHO, OHA AOJGKHA GRITH BHI-
passeHa gnciom 1. Ecim y yraa B
MH TOJIOKHM OfHY JTOCKY HaHCKOCh,
TO HOJYyYHM OPAMOYTOJBHEII paBHO-
6enpennuit Tpeyronvuak BCD, cTo-
pora gockm CD Gynmer OTCTOATH OT

yraa A Ha /2 —%, 10 ecth Ha 0,914

emmuenoi mimae. OTcloma  jesaeM

Pame. 19 BHBOJ[, 4TO Ha 3TOll JIOCKe MOKHO

YIAOGKATE APYIYI0 JAOCKY, JOCTAI0-

myo mx0 yraa A; uTtoOH ollepetbcsa o0emME KOHLaAMH Y

nocku, eme octanetca 0,086 emmHEnR [IDHHE (HaIp@Mep,
Ipn TpeXMeTPOBHX [OCKAX ocTaHeTcsa Goxee 295 ca).

29, MaHeBpHpoBaH¥E IOE3/I0B

I

IToesr B npmbOamkaercsa K MaleHBKOMY pasbes3fly, HO ma-
Ba IOBPERICHUA LAPOBO3a OH HE MOMKET eXaTh ¢ HeoOxomm-
MOH CKOpOCTBHIO, M ero HaroHsaer noess A, KOTOPHI JOJKCH
DpofoisRaTh ceoil nyTs ganbme. OTMeTHM, 4TO B 5TOM MecCTe
menesnoil yoporm nyTh opnmoroxeiinmii. Ha paswesme or
rIapHOH JIMHMA OTXOmUT GOKOBas JHHHAA, TaK Ha3KBaeMas
TYNHKOBasl BeTKa, HA, KOTOPYI0 MOKHO 3aBeCTH MOe3[ Ha
HEROTOpOe BpeMfA, HO 9Ta BeTKAa HACTOJLKO KOPOTKA, 4T0 He
MOJKET LeJUKOM BMECTHThL BN OABH M3 HOE3[I0B, KOTOPHM He-
obxommMO  paspexaThcsad. UTo HYIKHO cjenath, uTOOH
noeayn A cMOr LpORoLKArh CBOH OyTh maasime?

Ha pmcymke 20 maofpaikeHa ;Keje3HOFOPOKHAA BETKA
p0an3d pasnessna,

Io raapmoil 1EION B HampaBiesnn, 0003HAYCIHOM CTpel-



roii, eper moesn B m cpasy ke 3a BEM moesfy A, KOTOpHL
Heo0X0NMO NPONYCTHTL BIepeln. TyHuKopas peTHa, KarR MBI
yiKe OTMeuaNn, MOJKET BMECTHTh TOJIBKO YacTh BAaroHOB IIO-
eaga B. Kakne ManeBpH JOJGKHE DpojieliaTh moesfia, YTOOR!
pponycTuTh BOepen noesm A?

A pot pemenne.

Iloesn B eper mo TiapHOIl JUHOW, MEHYSA BHE3f HAa TyNH-
KOBYI0 BCTKY. 3aTeM jaeT 3amHHil XOJf, 3aBOAHT B TYIHK
Il OCTAaBIfAET TaM CTOILKO BaroooB, CKOIBKO HX IOME-
crurea. Ocrapmasca 9acTh Doe3Ia BMeCTe ¢ HapOBO3OM CLOBA
JiBETaeTcA Bllepef If yAaJAeTCA MOaJblIe OT Bhe3lia Ha Ty~
xoByI0 BeTKy. CieioM 3a HAM BIepef mpojipuraercs moesy 4;

N mynux
2nabrestt nyme _—\
noesg / noesg B
Pue. 20

KaK TONLKO OH MHUHYET BHE3Jl Ha TYNHEKOBYI0 BETKY, K HEMY
NPANEINIAIOT HAaXONAMIecs: TaM BAaroln noesua B, u noeag A
YBOJIUT UX M3 TYNHKAa, 3aT€M BMECTE ¢ HIMF [BUTAETCA Ha3ajl,
uTO0H OTKPEITHL OyTh K TYMHKY OCTANBHOW vacTnm moespa [,
Horpa Taxum o6pasom raasumil nmyTs OyfieT OTKPHT jJjs Ho-
e3fa A, OT Hero OTHEIIAIT BaroHH Ioesna B, m moeag A
cileffyeT ranelre, K crannun, A moesy B cHoBa BBezikaeT Ha
FJaBHHE OyTh, K HEMY HPHUEILIAIT HaXOAAMIOECA TaM Ba-
TOHEI, N OH MeHJIeHHO /IBATAETCA BCJC] 3a Ioe3moM A.

Untatenr MoskeT monpo6obaTh pemnTh BTy 3ajiady HHAUC.
Iopymaiite, moskno 5w Ghio OH BMecTO moe3na B pasgenuts
Ha gBe yacTm moean AP

11

Ha Gosee xpynHOM moaycramke PAROM ¢ ONUMHAKOBOM Jm-
Hueii nmmeeTcs GoOKOBaA BETKa, KOTOpas He SABJIAETCHA TYIIKOM:
OHa ¢ 000X KOHIOB COG/[HHEHA CTPEAKaMHd C IVIABHHEM XyTCM.
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K monycranky penbe3iakT [Apa MOe3fia: OHU JIBIGKYTCH
napeTpeyy ApYyr APYry O3 NPOTHBOHONOMKHEIX HalpapieHmil.
Q8nacHbIL nymé

= \
noesg A—- -~ noe3g B

Puc. 21

91r moesna fONAHE pasoiiTaCh na 9ToM foaycTanke (pme. 21)-
OGa onn suaunTedbHO jyuHHee Gokopoil Betkm. Hawr pasoil-
TECH 9THM HOC3JaM OpH HAaEMEHBIICM YICJIe ManeBpon?

111

Toesn, cocrosmuil W3 napososa P, TopapHHX BaronoB 7'
7 maccampeKnx paronon O, Haxepures na craunun. Ha aToit
3He CTAHIMM EMCIOTCS FiaaBHWi myTs, GOKoBasg BeTKa W TY-
IuE S, B KOTOPOM CTOSAT Topapike parons 1'y (puc. 22).

n 7 znaldHuit nyms
e e
i 3anacnbil ayms \ T 3
Pue. 22

Heo6xomuMo TopapHEE BAarOHEI Hoeafa 1 Iiepenectd B
TyIHEK, a CTOAINME TaM Baro#n 7, ONpALCNATE Ha HX MECTO
nexgy On P. Bo ppema Manenpop HH Ha MEHYTY HCIb3S
OCTABHTL BATOHH HAa riapHod nyTtd Ge3 mapoBosa, TaK KRak
FIYT CKOPOro Noesfia, [AJsA KOTOpOro CIaBHHI IyTH MI0I-
skeH OBITL OCBOOOKHEN HEeMeJJICHHO IMOCJe NOJIYYUCHH:A CHIHA-
JIOB 0 ero npubiamsKeHHd.

39. B oxonax

Ha ¢ponte B OKOmax mepef CaMbiM HOCOM HCHOPHATENA
pasmecTEIOChL 9 comnat ¢ ofrrepoM. Brugy Toro uro orpsa
3aHAMAall OYelb ONACHYI) HC3AUuI0, OQHUep pPacuofioKHICcH
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pa mpapom Qasnre. Oanaro o KakmM-To cooOpaiKeHRAM eMy
651710 HEOOXORUMO 3aHATHL camoe Kpailnee MECTO CJIEBa. Oxou
FaK y30K O TeceH, 9TO NPOTHCHYTHCA HO3AJM COJIAAT HETEro
6umo u pymatb. Hapymy Toixe
HeAb3s BEHICYHYTH FOJOBY, TaK KaK
HenpEATeNb OueHb 9aCTO MPOCTpe-  T7[5(7[5]6]|718]9]0)
JABAET yIaCTOH. Jo0 oy v vivilIx X

I{ cuacTeio, B OKOHmE HMENOCH
3 yrayGaenmsi, B K@§KIOM H3
KoTOphwX Mor cTtarh 1 gesoBek.

Kak fo/uKHEH MEHATBCA MecTaMH CONJaTh, 4ToCH odmuep
npobpalica BOAB BCETO OKONA W OKasaJuics ciesa B lIepeHIo
(pme. 23)?

OxasmBaeTcs, COTAATH 7 odrnep RoJKHH OyayT ne Meneo
28 pas momenaThCHA MecraMp. Bor cxema sTEX mepeMemienmii

/I (/.

Pre. 23

2—1 9 — VII 5—VII 3 — 111
3 —1II 1 — X1 1 — X1 4 — 1V
4 — 111 9 —-X 4 — X1 5—V

o — X1 8 — IX 3— Vi 6 — VI

6 — 1V 1 — X1 2—V 7 — VII
7—V 7 — X111 1—1 8 — VIII
38— VI 6 — VIII 2—11 9 - IX

A Momer GHITH, YHTATENIO YAacTca HaliTh 6oJiee KOPOTKEIl
nyTts? llommraiiTecs 9TO cnenaTh, HauepTup Ha Oymare coor-
BETCTBYIOIIVE KIeTKH H TNOMECTHB B LHAX KpPYIKKH.

31. I'poGunua Muodanra

Ha mormnbEOM KaMHe BeJIHKOIO JIPEBHEIPEJECKOT0 Ma-
TeMaThKa aleKcagfipmiicroil snoxm [lmodanTa BufHenach Haj-
nnch, coctapiiennaa Eprponmem:

«[Tyrepx! Tlog otomM kammEeM mokomTca mpax Imodanta,
yuepiero B rny6okoit ctapoctr, Illectyio sacTh cBoeil onroi
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#n3Az o O pefenKoM, ABeHANUATYIO ~—— IOHOINEH, cemnp-
My)¥0 — NpoBel HexeHATEIM, Yepea naTe JeT nocie KeHATHOK
Y HEro POAmWJICA CHIH, KOTOPHH HpPOKAJ BABOe MeHbIme OTHA.
Yepes weTHpe roja mocie CMEpPTH CHHA YCHYJ BEYHEIM CHOM
Hunodanr, onnaknpaembiii ceommm Gumakmmum. Cranm, ecas
yMeemnb canTaTh, CKONBKO JeT mpoxma lmodant?y

Mo sxernT68 [uodanT nposmna é—]—é —l—% 9yacTh CBOCIl

33
U301, TO €CTh §4° Bmecte ¢ CEIHOM OH OpOMHJA NOJIOBAHY

@ 42 o
CBOeU 338N, TO €CTh 84 Beeiimnsnn., OcTanbEas gacTs HHA3HA,

KOTOpafd mpoinia oT ¢Bajb0H 0 POKIEHAS CHHA B OT CMep-

9
7@ cEIHa 0 cvMepth nodanTta, papna g7 U cocrasnser 5-+4=

9 ner. Crmepopatenvuo, [lmodaur ymep 84 ner.

32. Kor m xprica
Napniickaa s3agaua VII peka

Ror Bsofpanca ma creHy BeicoTOlf 4 NOKTA B oTCIOAA
BaMeTHJ KpHICY, KOTOpPasA HAXOAMIACH B MECTe, PaCilON0MKeH-
HOM B 8 JOKTAX OT OCHOBaEWMA CTenk. Hpsi-
Ca TOJKe BaMeTHJa KOT4 O YCTpeMHIach K
CBOEMY YKpDHTRIO, HaXOAAIEMYCA B (yH-
niamenTe ctenR. Hor cockouus co cTeBm O
Ipofienay 0O ARArOHANHA B BO3LYX6 TOT Ke
camblii IyTh, KOTOPHH Kprica npobemana mo
semne. Emy ynamoce cxsatute kpucy. B3
KaKOM MeCTe KOT HOHMaJl KpHCY H KaKoe
paccToarme mpobessan ueTBePOHOIHi OXOT-
BOK, a Kakoe Kpuca? Ilyctes umratenn mo--
€TapaeTcA OTBETHTHL Ha BTOT BOLPOC, €CNM OH BHAKOM C BH-
YLCIEeHAEM OKDY/RHOCTH.

OGosmaumm uepes A u C T09KH, B KOTOPHX NEPBOHAYANBHO
DaxONMIACh KOT B Kpbica, AB — orpecnylo creny, BC —
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paccTOAHAE NO FOPH3OHTANH, OTAeNAIINee KPHCY OT CTEHHI,
O — MecTo, B KOTOPOM KOT HacTHr Kphicy (puc. 24). Torma
AO = OC. Toura O, MecTODONOKeHNE KOTOpPOil HYKHO
OUpeReNHnTh, ABJIAETCH IEHTPOM

o — —

L == =
OKPY/KHOCTH, NPOXONAMEH yepes /A <o S
7 \
rouxkn A n C. ZARNN \
. - S PR e \
Iycte D Gypet Toit Toukoii, b [/ N ~o
) e L 2 =
ROTOpPOU OKPYIKHOCTH HEPECEeRaeT 0B 0, T
auamio BC. =
Tpeyroavunrk CAD, kak Bum- Puc. 24

CaHHHI B HOJYOKPY#HOCTH, Oy-

TleT UPAMOYTOJBHEIM, a B UPAMOYTOJIBHOM TpPEYTOJRLHIIKE

BEICOTA, ONYICHHAA HA FMIOTEHY3Y, ABIACTCA CPEJIHE Ieo-

MEeTpH4ECKOM OTPEe3KOB 3Tol rnnotenysw: AB?2 = BD.BC,
AB2 42

70 ectb BD = B = —8—=2. Oxcroga mpepmoiaraes, uTo

DC = 2+4+8 =10, OC = 5 n OB = 3.
CnepoBaTenbHO, KpECa Oepej poKoBoil IA Hee BCTpeueit
mpobeskana paccTosinne B 5 JOKTeil

33. Cnovamubiii 6aMOy®R

BamOyxoperii TpocThnk 32 Joktell B BHCOTY (pmC. 25),
pocmdii Ha papHHHe, ORI B OIHOM MeCTe CJIOMAH BeTPOM;
€r0 BepPXYHNIKA KOCHYIAch 3eMan B 16 JoKTAX 0T ocHOBaHHsA
ctBosia. CKamHE, HCKYCHHI MaTeMaiWK, HA KaKOM paccTosi-
HEOH OT 3eMim ORI caomaH 6aMOYKOBEIH TPOCTHHE?

HpennonomxuM, 910 TpocTHEK GBUT CIOMAH HA PACCTOSHLH
Zx JokTel oT 3emsm (pic. 26). U3 mpsmMoyroasHoro Tpe-
YroJnHOKa ¢ Katetramm 2 H 16 m rumorenysoil 32 — x Ml
BEIBOM PaBeHCTBO:

32 — 2)? = 22 - 162,
( )

910 KBamparHoe ypapsenme. Ho z Mo;KHO ompenienmTh, Ho
nprMeHAa OOLMLEIX IPABNJI peIleHA s KBAJPATIEX Y papHeHH il
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BhIHD[UeM OOoJMyuCliHO€ HaMH YpaBHEHHEC B caenymomeM
BAnE:
4 (32 — z)2 — a® = 162

Ha pucyere 27 MH nocrpemnu ksappatr MNOP, ciopona
koToporo Oyjer papna 32 — z. B HeM MEI HoMeCTHM Kpajpar
SNQR, cropona KoTOpOro
Gymer paena £, 9TO MOKEO
cieiath ¢ HOJHHIM OCHOBa-
HEEM, TAK KaK U3 POCYHKA 20
SIBCTBYET, 4YTO Z MEHBIIC
32 — z. W3 mamero ypas-
\ HEHHST CJe[lyeT, 4To He3a-
L el | OITPEXOBAHHAA YaCTh KBaJi-

para MNOP papea 162

Prc. 25 Puc. 26 d1a nHOHALL COCTOHT

V3 ABYX DPAMOYTOILHAKOB:

npamoyronsrnka MSRT co ctopoHaMu z u 32 — 2z, a TaKiKe

upavoyroxvunka TQOP co croponanu 32 — z m 32 — 2z.

Ilpa aTHX OPAMOYTOJBHHKA MO~

T HO 3aMCHHOTE NPAMOYTIO:iLHHKOM,

; pbicota KoTopero Oyzier paBHa

! 32— 2%, a ocuopaume & -+ (32 —
Iz — 2z), T0 ecTh mpocto 32.

e e —

-

3-x
M

2 3Z2-x
Z=
X i
7 7 2x i 1 8
7 5 4
Pue. 27 Puc. 28

ITOT HPpAMOYTONBHUK Oy IeT paBHoauéqu kBajpaty 16 x 16,
a TeM caMuM OyfleT papHO3HAueH LPAMOYrolbHuRy 32 X8.
113 papcHCTEA HPAMOYTOJBUEKOB € OJWHAKOBHME OCHOBA-
puaMp (pasublil KaKAp 32) MOIKHO BaKNIYHTh, YTO BHCOTa
32 — 2z n 8 pomkeEn ObiTh paBHE; 10 PUCYHKY 28 Aciio
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priHO, 9TO0 2z paBEH 32 —8, To ecTp 24; 3HAUAT, ¥ pa-
ser 12. Bamfyk ciaomalica Ha peicore 12 JnoKTeil 0T 3cMAmH.

34. Crebean noTOCA

Ha mopepXHOCTE 03epa, LOCEIAaeMOTO CTadgMH (hIaMUHIO
11 sRypaBael, MIaBaeT JIOTOC, ¢TebeNb KOTOPOro Ha MGIA-JIOKTA
AOMUAMAETCS HaJ BOJOH.
lorumerii BeTpoM, crebenn
NOCTEHEHHO  HAaKIIOHSETCH,
IOTPYKaeTcA B BORKY H B
KOHIE KOHIOB COBCEM HCYe-
3aeT HOZ BOACH Ha pac-
CTOAHHA JBYX JOKTell oT
T0r0 MecTa, rie m mepoc (pmc. 29). Hopcunraii, o mMypphii
78 MaTeMaTHR, IIyOHHY o3epa, a pe-
3yJHTAT HpoBeph Ha cTpauuie 479.
Hexoropoii pasHOBUIHOCTHIO BEI-
menpuBefeHHOH 3afjauud, Opasfa
Oolee CIOREOU 1O CBOEMY cofep-
JKAHUP, ABIACTCA CIeAyoINasa CTa-
puHHasd KuTaiickasa sapaua.
Iocpegun wnebonpinoro KBajpart-
HOI'0 TIPYJa, CTOPOHA KOTOPOro paB-
mna 10 ¢ytam, pacTeT KycT BOJSIHHX
Puc. 29 JUIAH;, NBeTH IOJIEMAlNICA HAJ
UOBEPXHOCTE pombl Ha 1 ¢yr.
Licna ux maxknonuTs K cepefuue kKakoro-imGo Gepera, TO OHH
¢Kporores mog Bojoit. Hakosa riryGuna storo mpyzna?

385. IIpeiskor oGe3baHbI

Ha nepene cnpenn gBe 0GesbAHE: OfjHa HA CAMOK BepXyIIKG
Tiepesa, ppyrasa — Ha pecote 10 nokreit or semam. Bropoii
o0espsiHe 3aX0TeJOCh HANATHCA BOJH K3 BCTOYHHKA, HAXOMIA-
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merocd Ha paccroaumm 40 Jokrell, m OHa cie3na € [iepena;
3a TO e BpeMA neppad 00e3bsiHa COCKOUMIA ¢ BEPIIAHEL
JepeBa IpPSAMO K TOMY 3Ke
T ‘ HCTOYHOKY; €¢ UPBIKOK OBLIT
el IpojielaH [0 THIOTeHY3e.
~ OGe 06e3bsHEl ITPEOIOIEIT

~ OLUHAK0OBOE paccTosHAE
. NQ (pmc. 30). Cranxu 6mICTpO,
B Do MYIpHii 4YeJI0BEK, ¢ KaKoil
f ~ BECOTH OpHTHYyJa o6e3bs-
A 40 0 Ha, W § YBUKY, Rark Th

Prc. 30 CKOp U TOYEH B cUeTe.

3 36. Bagaua Jleonapno duGoHawIH
N3 «Huurm o6 abake», XIII mek

JIlpe OGammbm, OJHA  BHICOTOI
30 ¢py108B, a gpyras — 40 dyros, pac-
IOJNOMKEnE OJHA NPOTHB ApPYroil B \ y;
50 ¢yrax mpyr or gpyra. Mexpy
HEMn maxomgmres (OHTaH, K KOTO- \ 7
pomy ¢ obenx OammeH CIeTanT JBE L4 -

NTOLH B, JeTA ¢ OfHHAKOBOI CKO- ; 50
POCTHI0, OIYCKAXOTCA K (OHTAHY B Puc. 31
ofgHO U To e Bpemsa. lakopo ke
paccTosiHEe N0 FOPU30OHTAIH, OTAelApmcee QOHTAH OT ABYX
Gamen (pme. 31)?
Pemraerca ara samaua Jerko. I{akos xom pelenns?

387. 3nameruTasa 3axaua Jokxa

Ha omEOM BayuHOM KoHrpecce BO BpeMA 3aBTpara, Ha
KOTOPOM IIPUCYTCTBOBAJIO MHOIO H3BECTHEIX MaTCMATHKOB
U3 pasHHX cTpaH, ¢pannyscknil marematmk Imyapp Jloka
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ofBABAN cOOPABOIEMCST KOATEraM, 9TO OH XOueT NPeIoKATE
}M ONWH U3 caMhiX TPYAHHX Bompocos: «Ilpeamonommm, 910
erxenpesHo B nosnens u3 'aspa 8 Heoo-Tlopr ornpasnserca
Kxopalbiie 0 B TO K6 caM0e BpeMs Kopalab Toll :xe KOMOaHHR
ornpasnsierca u3 Hewo-Iopka B Tasp. Ilepeesg rak B Ty,
TaK ¥ B IPYTyI0 CTOPOHY COBepuIaeTcsa posiuo 7 nHeil. CKOIBKO
xopabuell 5Toll KoMIaHHA, HAYINAX B NPOTHBOHOJOMKHHX
NATpaBIeHAAX, BCTPETHT Kopabiub, ormpaBagiowmiics ce-
rogus B noipenb us appa?»

Herotoprie m3 mpucyTcTBYIOmMEX, SHAMEHEHTOCTA B 0O6-
JacTH MaTeMaTmEm, pacckasmsaer o6 sTom ciayuae Jloka
B cBoell «3aBmMaTenbHOH MaTemMaTHKe», HENOJIr0 JyMas,
pocknaiAyan: «Cembly BonbmmucTro sxe Xxpannio Monuanue.
HuxTto He mas npaemanaOro oTBeTa. ONHAKO, €CIIA BOCHOJL~
80BATHCA rpaduKOM JBRIKeHEA Kopabieil, n3o0paKeHHEIM Ha
NPABEICHHOM HUFKe pACYyHKe 32, TO pemieEde TOLAa MpeACcTano
6l ¢ monHO# ACHOCTHIO, HariAmHO M yGemmtenbro. IlpmeyT-
CTByIOIID® IpPE pemeHmn 3ajaqd JII0Ka YYMTHIBAIIM TOJBKO
Te Cyna, KOTOPHe JOJKHE CRUIM OTHpapATHCA B LOYTb, 3a-
GuBasg o Tex, KOTopHe ye OHJM B OyTH.

fagp (A
01234567

012345%s
Horo-topss 567 89101112 13{24}

Prc. 32
Uepresk marifAgHO MOKa3HBaET, 9TO CYLHO, OYTH KOTOpOro
n3obpaskaer aoEEn ADB, BetpetnT B Mope 13 kopabuedi, a

Kpome Toro, eme Apa — onwH, npubusmmit B I'asp B MoMeRT
€ro orvespa, a opud, orémparowuii n3 Heto-llopka B MoMenT
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ero nmpnfuTnsa Tyna. TakoM o6pa3oM, BCEro OH BCTPETHT Fa
cpoeM nyTs 15 kopabaeit. Opnoppemenno rpaduk noxasHBaeT
¥ TO, 4TO cyha OynyT eiKe[lHeEHO BCTpeYaThCsl B NOJAEHb M
HOJHOYb.

Ecnu 6n kTo-nn6yaB CTAT COMHEBATLCA B HOJB3e pellennd
8aja4 OpE OOMOIY rpaduKoB, TO DhINENPHBEJCHHOE PElIeHRo
7iaHECN BaJ[aul MOJLKHO paspemuTh noiofuoe COMHEHUE.
Crnoxpad sajaua B TAKOM OCBELIEHUNO CTAHOBUTCA MOPOCTOL
B COBEpLIeHNo OY9eBmIHCH.

28. Tlayk m myxa

Komuata s nnaay ameet 30 dyTos, B mapuny 12 dyros,

a B pHcoty Tome 12 $yTon. Ha peprokanenoli nnunm, KoTopas
DpOXOAMT tuepea CepefHmHY opHOif m3 Golee KOpOTKEX cTem,
Ea paccTosBRMBE ofEOoro ¢yTa OT NOTONKA, HAXONBTCA NayK;
Ra MepOeHARKyAApe, OPOXOAAIEeM

30 uepes CepefliHy MPOTHBONONOAHBON

17 D cTenn, Ha paccroasmm 1 dyra or

7 nona waxogurca mysxa. Ilayk ma-

EY:—"—“"N cTAraeT Myxy, Kotopas, obeccmies

12 = 0T CcTpaxa, jiade W He NHTaeTC:H
‘ CIaCTHCh.

A\\;F HeoGxomuMo OTHCKATH CaMBIi

KpaTyalimpii OyTh, KOTOpLI mpo-

9 JelaeT HayK, HacTmras CBOIO JiO-

Pre. 33 Onay. Bmictpee Bcero sty sapjauy

MOKHO pemnBTh rpadrmuecKAM ny-
tem. Bor nmmarpamma, oTBedaollas pemmeHmI0 8TOH 3sapgavd
(pmc. 33). Ilpamoyroavemk A oGosmasaer mon, B m D —
6onee mmunne GokoBHe cTeHH, C— 00TONOR, £ n F —Toukn
pa ofemx creHaX, B KOTOPHX NEpPEOHAYAlBHO HAXONHIACH
OayK B Myxa.

Ecim mmemo EF, no w®otopoit npofemxan mayk, mpEMeM
8a romoTeHyay NPAMOYroJbLOro Tpeyroawsmka LFN, rorpa,
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rgoneuno, EF? = NF® 4 NE2 Ho paccrosuma NF n NE
JIerKO BEMUCINTL: ond papnel 24 m 32 ¢yram. Ozciona
EF= 40 ¢yTam.

39. TanucTBeHHEIe HOMepa TesehOHOB

Hexuil BeHCKEIt MaTeMaTHK HONpOCHI 3HAKOMYI MOJO-
Ayl ACBYIIKY, uTo0hl Ta fana emy cpofi moMep Texedona.
[leBylika, He OuCHB jkellag DTOrO, OTBETMJA IIYTINBO, ¥TO
B TOM YUPERICHNHN, B KOTOPOM OHA paboTacT, CCTh YeTHpe
reneoHa; B KasknoM HoMepe TenedorRa nmphH paseme, o
9TH YeTHPpe HoMepa obnapaloT ommoll ofmeli 0CoGeHHOCTHIO:
cyMMa mup Kasoro momepa passa 10, a ecam K RaRaoMy
3 3THX HOMCPOB IpmbacHTh ROMEp, COCTOMINEII H3 TeX ke
cambiX nu@p, sauncasnbx B 06paTHOM NOPSIIKE, TO HONYYH M
YeTHpe COBEPLICNHO ~ OFUHAKOBHX 4NCJia, COCTOAIAX I3
OJJHHAKOBHX nudgp.

— Jroro ana sac Oyer JOCTATOYHO, — 3aKOHUEIA ORA
€ HECKOJIbKO Bjopaauoii ynmbkoll m nompomanace.

Ona Ghna ysepena, 410 IO TAKEM CIHINKOM OGIAM Kan-
HEM Oyper Tpynuo pasragaTe Homepa TexedomoB. OpHako
BCE LOJIyYAJIOCH COBEPLICHHO HIave, W, K BEJMKOMY YIUBile-
HHI0 HACMEIIHEILI, BCKOPE IO OXHOMY M3 TelicoHOB Omna
yeIHmata ro.oc JOKYYJINBOro 3HAKOMOIO.

Kaxum obpasom ou cmor otragare stm TammcTeemmbe
HOMCpAa?

ITOT MaTeMaTHK 3HAJ, YTO BCE DCHCKHE TenedOHEl WMCIOT
Homepa or 20 000 mo 99 999.

Ilpegnmonoskun, uto omuH u3 TeslepOHOB  YupeIKIeHns
ameer moyiep ABCDE; Gykpn 03HauaoT mociefoBaTelbHEE
ungprr. COrIacHo yclonnio 3ajaud, CymMua JaHHOTO nomepa
H nomepa ¢ obpaTHsM nopsjkom nudp f0/mKHA GLTL YBCIIOM,
CoCTOAIUM O3 «OAHHAKOBHX LH{p»:

+ ABCDE
EDCBA
FFFFF
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A 570 BO3MOKHO TONBKO B ToM cayyae, ecia F + A = A +
E=F, D4+B=B+D=F un C+4+C=F.

Hpome TOro, mm smaem, uwto A + B+ C 4+ D + E =
10; otcioma saknouaenM, uTo F = 4 u C = 2.

Ilndpa A momer 6uTh pasHa 3 mim 4. Teneps JErKo Dbi-
OHCAaTh HOMEpa 4YeTHpeX TenedoHOB:

30 241, 34 201, 41 230, 43 210.

40. Excnl u uepenaxu

HBa era ycrponim copepHoBanme. OnmH HA CBOEM LyTH
HE BCTPeTLJ HHKAKAX HpeIsTCTBUIT, 3aTO JPYroil no mopore
BCTPETUI JBYX OTPOMHEX uepenax. Hmuero ppyroro ne
ocrapaioch, Kak o6ofitn mx mim umpobexxats mo HuM. Lk
pemmnicsa npoGeskath mo Eum. Ilepsas wepenmaxa, jiamHOIT
1 wm, ppuUrarach B HAOpaBlIeHWH, NPOTUBOIOIOIKHOM €KY,
npogensieas 6 cu B TeueHHe CEKYHAH; a Apyrad, mOMeUbllc,

m Al
JJIMHOH EM’ JApUarajiachb B TOM e HaOpaBJeHUMH, YTO H CiNR,

co crkopocTeio 18 cm B cerymmy.

O6a cmxa ppumin K ¢mHHINY OmNHOBpemenHo. Hak ompe-
JIeTINTh, KOTOPHIE n3 HuX Ona ayummm GeryHom? Ilepnas ue-
penaxa, KOHEYHO, 3a/IepHala exa, TaK KaK 33 DPCM:, IOKA
oH npoGeran o ee COAHE, a4 9TO MPOMOIIKAIOCH KAKHE-TO
[ ceKyHJI, uepemaxa Ipojesana B MPOTHBOMOIOKHOM HAUpPAB-
aenun 6¢ cantmmerpos. Ilo BTopoil uepenaxe ek mpoberkarn
1
2
KOTOPOE pacCTosiHMe, TAK KaK uepemaxa Heclia ero BIEpe[:

8a BPCM#A 5 { CGKYHJI M B TeueHHe 3Toro mpobera BHArpal: Ie-
1
on pamrpan 18 5t= 9 cxu. Beero e Ha obemx uepemaxax

e puorpainr 3¢ canTumerpon. CrmemoparelbHo, nyummm Ge-
TYHOM OKa3ajCA TOT €3, KOTODHII He BCTPETHJN HA CBOCM
HyTH HHKaKuX LpensiTCTLLIL.
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41. Camsiii BEITOTHEN CII0C0O0
nocagxm xKaprodend

106K DOMYYNTh MAKCHMAaNbHEIL yposkail kaprodeds,
ero LY/HO CajKaTh Yepe3 HEKOTOpHle PaBHHE TPOMEHKYTHH,
KaK 9TO0 HPEQIICHBAeTCA HaYKoil, ommpalomeiica Ha MHOIO-
sgetnnit omkiT. DBompoc sakiouaerca B TOM, KaK BHITOIHEC
BCCrO pasMECTHTH Ha Iosie JyHRH. W TyT MOryT cKasaTh
CBOC CJIOBO HE TOJBLKO arpoHOMHEI, HO H MATCMATHKIL.

88 1 o
Sletetd ittty

U . 1}
1 R

-é; T‘é"——{>1

I it |

e Lol T

Puc. 34

Kax mspectHO, CymecTBYOT TpH MHOFOYTOJIBHHKA, Ha
KOTOpPHE MOKHO pas3buTh miomaab 0ea mpoGeloB W Hmepeph-
pOB: paBHOGCAPEHHKII TPEYTrOAbHNK, KBajpaT M HpPanmJIbHHI
HIECTHYTOJBEAK, VITak, TONBLKO 3TH TPH THIA B3aHMHOIO pas-
MOIIEHHA JYHOK KapTodess MoKHO GpaTh Bo BREMaHme, llpn
1IpaMEHEHHH mecmyronLHHRa semiis1 He Oymer (m3-3a Heol-
XOHOMOFO LOCTOAHHOTO PACCTOAHHMA MEKAY JyHKaMmm) Hc-
MOAB30BAHA B MONHOH Mcpe, 10 Houtn ouepnano. Comuenna
MOTYT BOSHOKHYTH TOJNBKRO HpH BHOOpe KpafipaTa Wi Tpe-
yroipHOKa. B nenTpe KaKHOro M3 9TEX MHOI'OYTOJIBHUKOB
IIOMECTHM OfHO pacTenme, NPHEYEM pasMephl MHOTOYTOJdbUH-
KOB mopbepem TakmM 00pasoM, YTOOH pacCTOAHEE MEKRIY
caMBIMI OJMBKAMEH pacTeHmAME ORJIO Dpe[NHCAHHEX pas-
mepos, Hanpamep d = 56 cu. (Ecim kro-BrGyap moxenaer
NpPOReNaTh BHYHCJACHOS [N WHOH BENHYEHH ¢, TO 3TO HE
OyZeT cioKHee, 9eM B JAHHOM, pasGmpaeMoM HaMu cayuae.)

ITpn mocagke kaprodensa B KBajpaT, Kak IIOKasaHO Ha
pucynke 34, MBH MOJGKHE pPasMECTHTh PAAHN HA PACCTOSHIR
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56 ca @ B RAGKIOM PANY CayKaTh Kaproelnh Toe 1a PACCTOA-
nen o6 cu ipyr ot npyra. Torpa ma kammoc pactenme mpm-
Heres 56 - 56 = 3136 cu? rpyn-
Ta, a Ha ofHOM ape (10X10 a)

/ \V/\v / \ MO’RHO  OymeT  pasMecTuTh

LY 1000 000 : 3136 = 319 arymox.

\//\\); /\v/ \ Eme pasGepem cmoco6 mo-

A TN/ Y capkm kaprodens B pepmmmax

i\ A /\/ paBHOGEIPCHEEIX TPCYTOJBHA-

\/\\ EKoB (pme. 35).

YR Ipm Takom cmocofe mo-

\\/ \//\V/\\/Z CaJKH Ha KajKpoe pacTeHme

OPHJETCA MPABUILHbI IeCTH-

Prc. 35 VroilbHHK, B KOTOpPOM pac-

CTOsfIHHE OT NeNTpa Mo rpaHei

Gynmet pasno 28 cu. ITOT NpPABANBHEI MECTNYTOABINE MOKHO
pasbuth Ha 6 paBHOGEIpEHHHX TPeyrOJBLNIKOB.

Bricora kasmoro m3 Takmx TpeyroipRMEOB OyjeT papHa

28 cm, a CTOPOHA, KaK 3TO JICTKO OUPEEINTH, — OKOJIO0 32 ¢4t

Ilnomanr Takoro MaleHBLKOrO TpEyrolbHHKA OymeT pasHa

- = 32+ 28 =448 cmu?, a Bech MpaBNLHAI MIECTHYTOIBHER

saiiner 6. 448 = 2688 cu2. Ha oguoM ape MOsKHO pasMeCTHTH
1 0CO 000 : 2688 — 372 aynkm, To ecTs Gonnme, ueM Ipm
HIOCafiKe KBaJpaToM.

42, Kax 0e3 BCAKHX NPUOOPOE MOIKHO ONPEAEIIHTE,
HA KaKOM PACCTOAHWH PACHOIOMKEH NpPeaMer
M3BECTHBIX HAM PazMepoB

IpepmonosxmM, YT0 MH OTONLIE OT NANATKH, JArepst Mim
JloMa, MUPEHA W JJIMHA KOTOPHIX HAM HM3DBECTHH, H XOTHM
DPOBEPUTE, KaK IaJieKo Mul yAaiuincs. Vinm ke Bosppamaenmes
€ BKCKypCnW W, YBHOJeB H3HalleKa AoM W DajlaTHy, sKeJaeM
ysmaTh, CKOJILKO HaM ellie oCTajioch miaTH. ile mmes ¢ coboii
UAKAaKHX npubopoB, nmpmderaeM HCKIIOYATEILHO K TOMOII
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pykE O raa3. DurtarmpaesM npapylo pyKY H, HPOKPHEB JIeBHH
rjlas, yCTaHALJMBaeM KOHeIl yKasaTeAbHOTO Halblla Ha Jie-
BOii CTOpONE JIOMa; 3aTeM, CTAPAACh y/IePsKaTh PYKY B NOIHO#H
ACHOBIGKECCTH, GHCTPO 3aKpHBach HPABHIl rila3 M OTKPH-
paen Jiephil; B 8TOT MOMENT KoHell HalbLa fBHO ICPE/BIHeTC S
K ApaBoil cTopone W OCTAHOBHTCS, RaupuMep, B LenTpe, Ha
cepexmue GpouTOHa AoMa. JTOrO MOMEYENHOro HaM| fABJC-
HESi yiKe JIOCTaTouYHO, 4TOOH — mpulan3mresNbHO, KOHEYHO,
o9eHbh ¥ OuYcHL NpHOIN3BTENBHO — ONPENEeNNTh HCKOMOEe
paccTofARnC.

Jlnmna nameil pyKa OT NaabLes IO I1a3a, MO Beell BeposT-
HoCTH, HaM H3BECTHA ZOCTATOYHO TOYHO; HOOYCTHM, OHA panna
80 cu. Paccroanme MEMIy HAIUHMHU 3payKaMBp LJH U3BECTHO,
RJH, 0 Kpaiine#rt Mepe, MosKeT OHITH H3BECTHO; IPEANONO-
JKNM, 9TO OHO panuo 7 cum. Ecam, Kpoase Toro, HaM H3BECTHO,
uTo mupraa goMa papEa 20 u, TO NONOBIHA 3TOIH BEJTYHHH,
70 ecth 10 4, ABAACTCA MockeNBEM uienoM INponopund, B
KOTOpOil Z 03Ha4YaeT HWCKOMOE pacCTOfHuE:

0,07 : 10 = 0,8 : z.

13 aroil pponopnum BaxonmM:

0,8-10
x=—m—=% 115 u.

Rak Guna cocranena sTa mpomopums, 710 3TOr0, TOMKANYIT,
JIeTKO AOAYMAaeTCs KakIhii.

43. dopMa 3PUTEIHHOrO 32724

Kako#i ¢opmMu gmomien 6uTL Tearpanbuulii 3a1, 9TOGH
8pHTeNn, CHAALME BIOIb €T0 CTEH, €O BCeX MECT BHIEIU CHeny
IIOA ONHUM H TCM K€ Yriom?

ITycts orpesok AB o3rauaert cueny (prc. 36). Us toukm A
Opopefiem npamy AC Tak, uTodn yroa BAC 6ua pasen 53°.
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9TOT yrom TNpA3HAH CAMEIM HOAXOAALEM, YToOH YRoOHO
BOOETH BCIO cueny. M3 Toukm A mposopum npamyo AD,
DepOeHANKyNApuylo K npamoit AC, m uepea cepemury M
oTpeaka AB mpoBogmM HpAMYIO
MN, neprneHAEKYIAfSpHYyl0 K DOpA-
moii AB. Tourka O, TO ecTh TouKa
nepeceuendsa npaAmMbix AD uw MN,
O6yner LEeHTPOM OKPY:KHOCTH, IPO-
xonameii uepes Toukn A m B n Ka-
camoretica npsimoit AC., Ilyra ADB
BHDA3NT HCKOMYI0 $OpMY, KOTOPYIO
HYJKHO NpHJaTh SpATEIRHOMY 33y,
TaK KaK B caMOM Jielie BCe YIJIH,
Puc. 36 BEpLIHME KOTOPHX JE/KAT Ha 3TOIl
JIyre, a CTOPOHH TPOXOLAT Yepes
roukn A @ B, 6ymyt pasum yray ADB, a suaunt, m yray
BAC, uTo BHTEeKacT H3 paccMoTpenmsa Tpeyronbruka ABD,
a HMeHHO: ecan mOpaMas BE nepueHnmKyJIApHaA K LPAMOIIL
AD, 10 LADB = £ ABE = /L BAC.

44. Tpopenkn MOAPYIHOTO

Ha menvmuily mpusesnu Y MemKos 3epHa, 3aHyMepOBam-
HEIX TOCJEHOBATCIABHO LeJnMn unciaamm oT 1 o 9, u nocra-
poJm BX y crens. lorpa MeanpHMK cTajd R HEM HpUCMaTpd-
BATLCA, OH BSaMETHJI, YTO COBEPIIEHHO NpPOM3BOJBHAA pac-
CcTAaHOBKAa Jjaja muTepecHie pesyaprath. Ilo kpasm crosmo
no 1 MemKy, gajaplie 0o Hape, a MOCPEANHE 3 MeIIKa PAJOM

(pmc. 37).
ﬁ]tZ‘&' 17“9“6”3‘4}@

Puc. 37




Ho wuro Omno eme miTepecHee: HpHM YMHOJKEHHN uHCIa,
HAIUCAHHOIO Ha JIEBOM MeIIKe, CTOSIEM OTACIbHO, Ha UHCJIO,
10TOpoe 00pasoBHBANIN LEPPH ABYX COCCHHUX MEIIKOB, B
HpOU3BE/ICHAN HOIYIJIO0Ch YACIO, HALMCAHHOE HA TpeX Mell-
Kax, TpPyUHa KOTOPHX OGHJa pacHOJOMKCHA B LEHTPE:
7 - 28 = 196. Menbuuk oueHb YAIBAJICA 9TOI cayyaiinoctn, cuen
ce JOOPEIM Npef3HAMEHOBAHEEM U PEINIJ HCIHTATH CYIs0Y
B JloTepee, IIOCTABAB Ha HoMep 728196.

Ionpyunnil npepmommi COCTABHTL €My KOMIAHHIO, HO
MeJdBHUK He coriacmicsa. Torma Becemslii mapemer pemmz
CHTPAaTh ¢ MEJbHHKOM HMIyTKY U HOYBI0 NMepecTaBHJ MEHmiKu
TaK, 4T0 00 00e CTOPOHH PsAjia NPOH3BENEHNS YACEJ OJHOIO
U ABYX MeIIKoB ORI paBHE 4WHCAy B HeHTpe. 910 OhLIa
cme Goliee ynupuTeabHas KomMbnpanus. Mennuug B 60abmoM
BOJIHCHUH CTaJl YyTPOM PAa3TIAfBATh MCIIKN. Bmaurt:

4 39 156 78 2.

Yuuomaer: 4- 39 =156 m 2. 78 = 156. Kaxoe Ok m3pieun
orcrofa mpensHaMenopanne? Cpasy iKe YCOMHHJICS B ycmemi-
HOCTA TIEPBOTO, HEHOJHOrO Mpe/iCKasanus, 160 Ha 3TOT pas
HEOOKYHOIO OKA3aJIoch Kyja GoJpime...

Ha crepyrommii penpr mmas paccTaHOBKR MENIKOB CHORa
Aaer nonobHke pesybTaThl yMuOmeHns. Moicso m eme mpo-
AomuTh mofoGHEe paccranosku? Ha stor BOmpoc mompo-
Oyiite oTBCTHTL caMm.

45. YpauBHTENbHBIH CTBOA Jepesa

B necumx xozaitcTBax o0meM cTBoMa cpy0JIeHHOTO JiepeBa
BEYRCIACTCA TAKUM 00pasoM, KaK eclm GH 310 GBI LEIUHAD,
UpUYCM AMAMETP STOT0 LIJIHHJDA U3MEpPSACTCS IIOCPeLIHe
cTBoa nepesa. ClemoBaTelNbHO, €CAM MH JINHY CTBOJA ne-
peBa o6osraumm uepes fz, a puamMeTp cpegHero JIOHePeUlInKa —
uepes d, 1o 00LEM CTBOJIA MOMKHO OIIPENICJIATEL 1O CIAeRYIOme
dopmye:

V=Fd%, 10 ects V = 0,785d%%.
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OGruno Geperess orpyriennas pemuunna: V = 0,8d%%h.

Hampumep, nepex mamm cTpon pepepa jpamnoil 12 .
B yronmennoit yacta creona quamerp papen 0,8 4, a B Konuge,
rjie CTBON cyxmpaercs, muaMerp paepen 0,2 m. Crpon cyxnm-
DBAaeTCA PAaBHOMCPHO, KAK NMOKA3aHC Ia PHCYHKe 38.

flBriica mOKynaTeab, keJaBmBil NpEOOPECTH 5TO JIePEBo,
B mompocud ompepeaunth ero obwes. Herpypuo sawenithn,
910 jmamMerp jicpesa nocpepmie ero crpeia pasen 0,5 s
Ozciona éro oGnem

V=208"-0,5%-12 = 2,4 a3,

08 05
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- 72 m i
'uc. 38

Cuntas o 100 pyOneit sa kyOnueckmii MeTp, HOACUNTARR,
CKOJLKO MPHEYHTACTCH 33 JICPeBo; OKasajock, 240 pylueil
Ho B sror MoMmeHT mekymartens pasmgyman. On sassmia, uTo
ery Hymen crtpod 10-merpopoit mymup. Torga or cysurnaio-
meroca KoHNa cTpoja ormmimim 2 x. Ocrapmasgcs uacTs
nepesa mmena jiuRy k= 10 M, a pumaseTp cpeanero more-
peusnka Gus paseE d = 0,55 a. Brin peiuncaen sonkiil 06bem,
KOTOpHIl, oueBUfHO, HoiukeH Oua Gure menpme. Ho mo pac-
CUETAM BEIILIO: ‘

V=0,8.055%- 10 =242 w3

Io 7ol ke camoil nene 100 pyOneit sa kyOmuccruil metp
CTBOJ, ypesaununit Ba 2 M, ctoma 242 pyb6uaA, To ecTb Ha
2 py6na Gompme, geM Ledoe pepeno. A BeJlb OCTadach CINC
yacTh fiepeBa JUInHOM 2 4, co cpepnuy nomepeunnkom 0,25 m.
OGpem aToH wacTH Jepepa pabped

V=20,8-0,25%2-2=0,1 %,
CeI0BATENIbHO, OfHH TOJABKO 8701 Kycok crout 10 pydxeil.
Otkyna oTa uwypeca?
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Buropata ¢(opMmyia, Hcnoian3ycMas Jis  OIpefielieHus
obwema cTsona jpepesa. Oma meroyna. UrtoOH ToyHEee ompe-
sieanTs ofbeM JiepeBa, HY/KHO B3fiTh CACAYIOIYI0 $opMydy:

T di -+ dds -} di
V = —4—- . _1_—13—____ . h,
rne d, o d, obosnagaoT pmaMeTp OOOHX KOHIOB Jepena,
a h ofoswauaer manuy pepesa. Ilo aTofi dpopmyne Bech cTBO
cront 263,76 pybas, creon ypesaummii — 253,82 py0as,
a Kycox ormnmieHuoro pepesa — 9,94 py6as.

46, Haxogunrasa copoxa

Onuamael SHOUHEIM JEeToM OfHOH Mympoli copoke ouent
3axoTelioch NETh. B cajly oHa Halia BKONAUHYIO B 3eMII0
JHECTARYI JEeTCRKyI0 JeHiKy, B KoTopol GHII0O HEMHOTO 4n-
croit sopsl. Ho Boma maxommiacs B Jelike camnrkoM rayGoko,
M copona, HeCMOTpS HA BCe YXHINpEHNs, He Morja [0 Hee
JobpaTeca.

«Bor ecim O ypoBeHBb BOJE TOAHATHL HA UETBEPTH JIOii-
Ma,— mojyMana copoka (oHa mme BlTa 3HAKOMA ¢ METPHYECKOH
cucTeMoil Mep), — A OFl MOIVIA HAOHTHCHA XOJOJHOH wMCTOH
BOLEBIY.

Copoka Bce mOXa;KEmBaJla BOKPYTP JeHKH W mamepana.
JuzaMeTp BepxHero orpepcTHs Jeiikm Gol papen 1,5 mioiima,
a pmameTp jgHa — 3 pmoiMaM. B BeicoTy meiika mMena
4,5 moitva, mo Boasl 6buT0 HAAETO Re Gosee weM Ha 2 mIoiiMa.

Copora BemoMHANA, YTO B [yIJie CTAporo jiepepa y Hee
XpannTcs COKpOBHIE — OJecTsAIne MOHETH, KajKIas MOHeTa
TonmuHol 1 JaEHEMA (IHHES — ABEHAANATAA YaCTh IEJIOro
moiiva), a gmameTrpoMm 16 Jamumi. SHaumT, Takaa MoHeTa
npolfeT yepes oTBepCIHE JCIKH W MOmafeT B BOLY.

Copoka ctana JeTaTh K AyIIy 3a MOHETAMH, HPEHOCHTE
HX um Opocalb B BOAY, K&KAHI pas npolys, MOKeT Jm yike
H[OCTATL BOAY KIIOBOM, A MH MeMAY TeM mompoOyeM BHCUH-
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TaTh, CKOJBKO MEPENEeTOB AOILKHA OyAeT COnepIHTEH COPOKA,
Npesie YeM CMOMKET YTOJINTH CBOK FKaKIY.

Habpocaem ueprem meitkm (puc. 39). Omoikmm oTpesok
FD, pasnmii otpesky AB; Torma npamaa AF Gymer napad-
sneapna npsimoit BD. Bona 6mna na
yposae KM, a copoka Xxortena Io-
BEHICHTE ypoBeHBL Boiibl no [NQ. Br-
YMCAHM OTPC3KH B JHHOAX:

CF = 18, EF = 54,
EG = 30, EH = 21.

Iomyaum npomopumm:

KL EG
cF = EF» omkyma KL = 10.

NP EH
CF = EF» OTKyna VP

I

9.

Puc. 39

Cobupaem maunsie, HCOOXONNMEIE
A BRUMCICHNA 00BeMa CI0sI, HAXOAAIEIOCHd MEM{Iy YpoB-
neM KM u yposuem NQ:

dy= KM =28, dy=NQ=27, h=GH =23,

¥ BHUHCIAEM 00BeM no cicayiomeil dopmysre:

 ditdditay

T
V=7 3 c

O6sem cmoa KNQJM npubnusurensno pasen 1781 ryGm-
yeckoll amuum, a o6beM omgmoil MoHeTh — 202 KyOmueckmm
JUENAM; OTCIOfA BaKJII0YaeM, Y70 TOJBLKO HEBATas MoHeTa
7lacT BO3MOKHOCTH COPOKE [OCTATH BOLY KIIOBOM, HO, YTOOH
VTONHTH FaKLy, COpOKa JoibkHa OyjeT yTomaTh b Jeiike
eme M HecATYI0O MOHETY.
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47. BaroH ¢ rpy3oM Jjierde HOpoYKHEro

Ha pexkoTopHX 3KeJNe3HHX HOpOorax BCTPEYaWTCA chenu-
albHEE TOBAapHHE BarcHE B (opMe OFpOAMHHX IHINBIPOL,
npefuasnayennne fua nepesosku rasa. Taxne Barous o6HaHO
peeatr okodo 10 m, ax emrocts — 50 ky6. 4. Ilpennonomxnm,
yTO BArol rpYHeH BOXOPOJOM, KyOmueckmil MeTp KOTOPOro
secaT, ecam okpyranaTe, 100 2. Cronbko 6yjeT BeCHTL Barou
BMECTE ¢ Ipy30A?

Baron, ranoineHHHIl TAKEM rpy3oM, He Tolbko ne Oyacr
pecuTh Goilbmie, ueM NOposKumii, a, HaoGopor, CymeT Jerue.
Y700H HAOOJIHATE BATOH BOIOPOAOM, BYRHO CHaYala yoaluTh
po3ayx, 50 kKy6. # KOTOpOro BecAT OKOJIO 65 %2, a MeHqgy Tem
50 ky6. 4 pogopoya BecAaT orono O ke. CiejonaTesibLo, Barou
ctager Jerue Ha 65— & = 60 xe.

48. Camble femeBsIe APOKKA

Hexnii ;kn1enb MajleHBKOro ropoika OLI B3BeCTEH CBoeil
crynocteo. Horjla y mero 6mnm mena B yesnHoM ropoje,
pACHOJIOKEHIOM B 25 KM OT 9TOF0 MecTeYKa, OH O0BhYHO 0Xo~
THJICA Ha cocefed, ympaumpasA HONBE3TH ero.

Ho, xax masectho, Ba oxore OniBaer pesakoe. Opuaman
CcKylelnl KpyTHJCA Ha IUIOIMANHM BTOrO TFOPONKA B LOHCKAX
Toro, KTo On ero mopupe3 3a «cmacubo» JOMOIL.

Ho na sror pa3 Hukoro ne GHIO.

Tak Kak He OKa3aJI0Ch OT3HBYILOrO COCEHA, OH BHHYIKIEH
6pl1 B3ATL maatneie Apoxkkd. OH ofolmen BceX H3BO3YLKOL,
TOPrysch ¢ HAME H CpasBHUEBasg BaUpallEBaeMEe LEHR; OUH
xoren 250, mpyroii — 200, a tpermii — 150 pyGaeii. Bcee
9TH LEHH HOKA3aJiOCh CKyHily cimmkom shcoxmmn. Hakouen
OH BaMeTUJ CTOAIIEro B CTOPOH® MapHsA ¢ yOOTEMH ApOKKaMU
u sxajKoil kasueit. Horpa cxymen cupocmy ero, CKOJABKO Ol
BO3LMET 33 HOPOrYy, HapeHb HOCMOTPEd B 3eMIN0, doyecad
FOJIoBY H, HaKOHEL, OTBCTHJI:
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— 3a mnepoHil KMIOMETp 3anJaTHTe Mue Komneiiky, mo-
smanyii, s1o ue Oyner cimmroM MHoro. 3a mTopoil yaie Abe,
TaKk KaK Jiopora TpyAHAs, Ha TPeTheM KHIoMeTpe Jopora
OAeT B ropy, DO3TOMY 3amilathie MHE YeTHpe KonelkH, a sa-
TeM E KOHb YCTaHET, a ropa elle LeJjMKa, CHOBA 3annaTnie
MHBe BjBoe Oonblie KOOEEK, I TaK A0 caMOro KOHIa NYyTH.

«Bor rayomit papeus, — DOmyMan TFOpOSKAaHEH, €ALA
yICpIOBasCh 0T cMexa: — cuntaeT Ha Komefikm. Hy uto i,
He MEe yunTh ero cuntathy, Ilocmemno sabpancsa B fpOKER
A KpPOKHYJL:

— Coraacen! oexamm!

Oun oTHpaBANACH B OYTh, HO KOrga Kobpanncs Ko FOpoAKa,
70 OKa3aloch, YTO CKYHOH FrOpoKammH 3a JOPOry MOJLKeH
6mJ OTAAThH (TIYMOMY» DapHHINIKe Bce Xo03aiicTBO, BCE, YTO
pMell, Ja eIe caMm ocralica y Hero B OaTpakax oTpabaThiBaTth
JI0AT, TAaK KAK CaMEe JICIIeBHEe [POKKH OOOIIHCH €My HR
Gosnbmie M MeHbOIE, Kak B 300 544 py6aa 31 xomeiiky.

Ecam ne pepnTe, mpopepbTe: caMl BHYHCINTE 3Ty CyMMYy,
NOMH#A, 9TO B reomerpuueckoii mporpeccnm 1, 2, 4, 8... cymma
AepBHX 24 uleHOB paBHa 20-My wWieny, YMEHbIICHHOMY ua
eNuHALY.

-

49. KoMy CKoOIBKO aeT?

B cembe 6nuto marepo pereil. flcy Bapoe crapme Tepean:.
Tlense m Tepese pmecte papoe Gonkme ner, uem flcro. Crapaky
u flcro pmecte BOBoe Gonbine aer, yeM Henne m Tepese. Bepe,
Henne m Tepese Bmecre pppoe Oonbile ner, uem Crnapoky a
flclo. A Bepe rak pas ncmoanmiaca 21 rog. Cronbko Jer
RaKJOMY N3 OCTANBHEX peTeii?

OnpepiennTh BO3PACT MOMKHO JIETKO, €CIA 3a eJHHBLY
poapacTa npuEATH BodpacT Tepesn. O6oznaunm ero Oyknoii £.
Torna fcio 6yner 2t ner. Tak xak Heane m Tepese nyecte
4t et — spaunt, Heane 6Gyper 3¢t ner. Cnasuxy m flew
puecte 8¢ zer, caegopateabso, Coasury Gyger 6¢ ner. Bepe,
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Henne m Tepese BMecte 16f met; ciaemopaTensHo, Bepe 6yner
12t ser. Mur yixe smaem, uto 12t = 21 ropy, orciofa ciepnyer,

3 L &
yto @ = 11 roga. JlanbHeiimme pHumcienns HOMAYT yike

rIIaJKo.

daMeTOM, UTO BO3PACT TpEX CAMHX MIAjUIEX jeTei,
prmouana Hemmo, npepcrasnser coboit  apudMeTHmuecKyio
TIporpeccHio (C pasHOCTBIO TOX M JEBATH MECALEB) — 9Ta
nporpeccusa Oyfier B cmie I Korpa metu OyayT crapme, — a
BO3PACT TpeX CTaplimX JleTell mpefcTaBisger co0oil reoMeT-
PHYECKYI0 ITPOTPeCCHI0, KoTopas OHICTPO CTAHOBHTCH HC-
IeficTBUTEeNHHOH.

50. 9mbaema BHICTABKH

DBruia sampoekTEpoBana phicTanka. Jluperumsa o0bpABEIA
LKOHKYpPC Ha 5MOJEMY BHICTABKH.

Cpenu npuciaHHEIX IPOEKTOB OKA3aJHCh JIBA JOBOJBHO
MOXO0KAX II0 3aMKICIY.

B ommOM m3 9THX HpOEKTOB mpenyaranoch, YTOGH MGIe-
MOH BHICTaBKE OhTa IMpaMujia, COCTOAINAS M3 IHOCTABIEH-
HHX JIPYyr Ha #ipyra KyOop: Ha rpoMagHOM KyGe, pe6po KoTo-
poro @ = 25 wm, foisxen GHTH momemen Ky6 ¢ peGpom ma 209,
MeHEINe, a Ha HeM — HOBHit Ky0, pe6po koroporo Gyzer ma 20,
Menbure pebpa mpepeiiymero xyba, m 1. g. (pme. 40).

JPpyrofi NpOCKT B OCHOBY HApaMUIH TaKKe NpeLIarasi
noMecTuTh Ky6 ¢ pebpoM ¢ = 25 s, Ha HeM HOIIKeH OHJI OBl

1
bvaxopuTteca Ky0, pe6po Kotoporo panmo 3 @, 2 3aTeM LoovC-

peito KyOm ¢ pebpamu %a, % an T [H

Koropas m3 stnx mmpamnp, IOCTPOEHHHX H3 KyG(oB,
6ymer mrime?

Oxasupaercs, uto neppasa Gamua Oyxer BricoTOR 125 M.
B camom pesne, mymmo srvmenmT CYMMY TeOMeTpPHYeCKOro

o +25. % 4 25 -(%)24- 25 . (%) .
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Prc. 4V

Kaxr m3BsecTHO, TaKkasg cyMMa OIpe-
mensierca uwo  ciepyjomel  dopmydes

a
SI=7—oh 72 THe a obo3HauaeT mepBoe

YHCI0 TEOMETPHYECKOTO pafa, q —
ero uactHoe. B pmamHOM nOpmMepe

a=2), ¢ 1%, CHEAOBATENLHO, S =
— 125:

Ilis BEMECICHWS BHICOTH BTOPOIi
GamEm AY;KHO HAWTH CyMMY CIemylo-
mero pAfa:

e+gt+gtgtet ..

Taxoii pAj HABKIBAETCHA 2aAPMOHU-
weckum PAOOM. OTO PHAJ PaCXOmANIHii-
¢A, TAK KaK CyMMa ero 4JIEHOB, BBATHIX
B JIOCTATOUHOM KOJHYECTBE, MOKET
OpeBHCHTL TPOM3BOIBHO GosblIoe, Ha-
mepey sajlaHHOe YUCIO.

B »stomM merxo ybemmThcAa ImyTeMm
JIOBOJIBHO AIOOONBITHOTO PACCYIKACHUA.
Usens 3TOro paAna MOKHO OO0BCAHHUTD
B TaKde IpyHURL:

1 1 1
1+ 5+ (g + Z) =
1 1 1 1
5 b

Ecim M 3maMenaTelnm BceX JIpo-
Geii, HaxomAmuXcA B CKOOKax, 3ame-
HOM o0IMEM 3HaMeHaTedeM, Hambodb-
muM B ganuoil ckobke, TO pAJ NpHEMET
ciaepyomuii BAA:

L5+ (5 +5)+

+%+%+%+%+n.




Temeph €ro MOMKIO 3alHCATh caepywomuM obpasom:

1 i il
1. "'l" '2 l 2 I 2 ‘ i 5y
CpapBoBasd PALE:

1+t (b ) +(E+eHT e+
1 1 1 1 1 1 1
it (F+3) (5 +5+s+s)+oo
BEIEM, UTO KaskmaA cKoOKa B mepBOM DAY CONEPHT 6OTB-
lIee BHpaeHme, YeM COOTBETCTBYIOIas cKoOKa BO BTOPOM
pany. Ho BTopoil psm pacxopsmuiics ~— BHAUMT, H HEPBHI
PAR TOKe PaACXONIAINUIICA.

Wrak, Mm yGempaemcs, uro OamIHIO II0 3TOMY HPOERTY
TyxEHO OBLIO OBl TAHYTH BBEPX Ji0 GECKOHEYHOCTH, HO 10 MyTH
MBI HOCTATIN OB TAKOi BEICOTHI, IPH KOTOPOI IeHTpoOeskEan
cmjia, BEI3BAHHAA BpamicHWeM OJeMJm BOKPYT cBoell ocHm,
Oeuta Gh GoJibllie CHIBI HPATSKEHUA SeMIH...

51, CrOIBKO JieT CHIHY,
a CKOJBKO 0TIy ?

IlpubimanTensro oxoxo 20 ser masax B srypuaie «lapa-
MeTp» OBLIa IOMemeHa ciefylomas 3afjaua B ¢opMe Jmaliora
MEKOY OTIOM ¥ CHIHOM.

Crn: «Ilana, ceropus mepmwii fleHb HOBOTO Tofa, MoOi m
TBOH JIeHb pOskIeHUsA. SHaellb, IAHOYKA, CyMMa IH$pP HOBOTO
To/fa COCTABIACT KAaK Pas CTOABKO, CKOILKO MHE CerojHA
NCOOJIHUJIOCH JIeT, & B MPOIIIIOM I'Ofy Tak He Ghyo. A y 1eba
CIy9aoch KOTJa-HUOY[b TaKoe ke cOBHAajeHUe?»

Orerr (mocie mexoToporo paspymes): «Her, y MeEsa Taxoro
COBHANIEHNST He OBLIO».

Coin: «B kakom romy Th pommics?s

Oreu: «Tak xak TH m0GEmMD 3arajike, CKasky Tebe TOIBKO
ORHO, 9TO cyMMa HEp MOEro rofia PosKACHHA jeimTcsa Ha I,
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B raxoM rogy pommiicsa otem, a B kakoM — cun? Korga
OPOHCXOAAII STOT pPasroBop?

Bor pemenzme.

O6o3naumM 4UOCIOM 1 TOT TOJi, B KOTOPHIl BOEPBHE IIpO-
H30MJ0 TaKoe COBHOAaJieBHe, YTO BO3pacT CHHa ORI panen
cyMme nudp uncaa rn. Ecim ot uncia n oTHATHL BO3PACT CHHA,
TO MH HOXyuuM Tofi ero poskpenus. Ho pasnocTts Kakoro-mm6o
gmesia B CyMME ero mmdp Bcerna nemurea na 9. Orcioga mpej-
ToJyiaraeM, 9TO TOJ] POKIAeHOA chiHa mgeiaurcsa Ha 9. 10 HO
Mor GrrTe Hu 1935, Hm 1926 rox, Tak Kak A 3THX JICT COBIA-
nmenme HacTymuio 6 Tonkro B 1950 man B 1940 ropy. 3uaunT,
ato Onn 1917 rom, a cosmamenue npomsomio B 1930 romy
(neficTBATENHLHO, (HOCKOJIBKO JIeT Haszajy). ITO COBIAJIEHHC
HOBTOPAJIOCH B TeYeHHe IIeJIOT0 AEeCATHIICTHA, BILIOTL 0
1939 ropa.

He rampmii rox possgerns, measmuiicn ra 9, mpegompe-
JlesisieT, 49TO NPOH30LJeT COBIAJICHHE BO3PacCTa C CYMMOIl
nudp KaJTeHTAPHOTO TOfa; OTell H BIpPABHY POAMICA B TOLY,
flenameMca Ha 9, HO eMy Takoe cOBHAZeHAme He BHIAJO.
B XIX sexke 6nn TonpKo ofnH Takoil rog — 1881, Ecin wemno-
ek poxmicsa B 1881 romy, 70 mo 1899 ropma ero BospacT Bece
BpeMsa OBUI MeHbIIE cyMMBl HAQpP KajleHJapHOro TOfAa, a ¢
1900 roma Bce npeMs Goarbime.

Hrak, oren pomuica B 1881, a cetn — B 1917 rogy. Paz-
roeop mpoucxonuia 1 simpaps 1930 ropa.

52. Pasurie 3agaun

I

B onrom fBOpE, mOBECTBYET CTAPHHHAA KHTAHCKAs 3a7ja4a,
AaXOJNINCh KpOMNKA B KypH. Beero 6mno 35 rosnoe n 94 mora.
CKONBKO OBLIO Kyp, & CKOJBKO KPOJIUKOB?

Jra 8ajaua JOBOJBHO JIEFKO pemaeTcsn ajreGpamuyecKun
oy TeM,
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II

Vike ymoMmHApmOiica HaME AJNKYHH SBIAETCS ABTOPOM
caemywoomeil 3agaumd.

Bopaas MYITCA 32 3aiilleM, KOTOPOro OT/ILNIAET OT Hee pac-
crosiume B 150 ¢yToB. Ilpracox safina pasen 7 ¢yTaM, Iph-
sok 60paoil 3a TO ke ppemsa pasen 9 gyTam.

Bo ¢roiIbKO HIPHUKKOB Gop3as JOFOHMT 3aiina?

111

Crapasi JCreHpa IOBECTBYeT, UTO WYeIICKas KOPOJICBHA
JIlubyme ofemana cBolo PyKy TOMy u3 Tpex Jo0mBaBIHXCA
ce pPyKH pHIapeil, KT0 HepPBHH DEIHT 3a7avdy CIeyIINero
COJiepKaHusI.

CKOIBKO CIUB DOMEI[AeTCA B KOP3WHKE, M3 KOTOPOI moio-
BHHY BCELO COREP/KIIMOrO M OfHY CINBY OHA OTHACT IEpBOMY,
HOJNIOBAHY OCTABIMUXCA W eIle OHHY CJIHBY — BTOPOMY I,
NaKoHeI, TPeThCMY — IIOJIOBAHY OCTABLIINXCA W TPH CIHBH,
IOCJIe BTOTO KOP3HMHKA OHYCTeCT.

v

Hpyn sapacraer psackoit. Kassasie npa gua npocrpancteo,
aapocmiee pscxoii, yjipanBaetcsa. Beck npyn mokpmuics psc-
Kol B Tewenme 64 nmcl. 3a croabKO AHCH 3apocna pACKO
veTBepTh Hpypa’?



1. UHTEPECHBIE CBOMCTBA YHCEJI
1 MATEMATHYECKUX JEMCTBHU

1. YaMBHTEILHBIE CBOMCTBA CEMEPKM M NEBATKH

Ecim apndMeTHUCCKYI0 HPOTPECCHI0, NEPBHIM YJICHOM H
PasHOCTEI0 KoTOpoil sBusiercss umeno 15 873, Gynem ymHO-
’KaTh Ha 7, TO IOJYYHM OYEHb CTpaHHEC MPOM3BE/ICHHS.
Unena 15 873, 31 746, 47 619, 63 492, 79 365, 95 238, ...,
142 857, ymHoaeMule Ha 7, BCErjia JAIOT 9HMCIO, COCTOAMIES
U3 INeCTAKPATHO INOBTOPEHHOIH oOpHON HM TOM K€ nugph

15873 - 7 = 111111
31746 - T = 222222

142857 - 7 = 999999

Oto moGomeTHOEC CoYeTaRNe NP MOMKHO JETKO o6BbAc-
pUTH, ecau saMeTETh, uto 79 365+ 7 = (5. 15873)* 7T =
=5. (15873- 7) = 5- 111 111.

SHauuTenpHO TpyHHee OOBACHATH ciefyoniee HeoCHYHO®
SIBITICHNE; eCiH MEKAY [ABYMA IEd)paMu BTOPOl CTelenn GHCIa,
7, cIEHoBaTeNBHO MeAY LuppaMd 9@EcIa 49, O6ynmem BeTa-
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pnsTh wpcio 48, TO cocTaBlIeHHBIE TAKHM ofpasoM wmca,

a KMEHHO:

49, 4489, 444889, 44448 889,...

peeryia GyyT MOJHEIMH KBaJ[paTaMIL:

49 =17
4489 = 67
444889 = 66T
44448889 = (6672

Eme Gonee 1060NKTHEIE «1y/fecay MO;KHO HOJNYUHTH, €CIH
ROMOIHUpOBATH yHucyo 7 ¢ umcaamn 11 1 13 mim jxe — Komy
uyro HpaBmTca — ¢ umcaoM 143, pasmmm 11 - 13.

Hrak, ecim M yMHOROM uzens 143 Ha xakoe-HmOYIb
n3 999 mepBHX B HATypPaJBHOM pspy 4HEcel, KpPaTHHX 7,
TO B IpOH3BeJeHnA Beerjga GymeM AMeTh IHCI0, COCTOALICe U3
JIBYX OJUHAKOBEIX YECEJ, HANpuMep:

28 - 143 = 4004
315 - 143 = 45045
2464 - 143 = 352352
3991 - 143 = 513513
9495 - 143 = 785785
6993 - 143 = 999999

ITpn sToM ciexyer oGpaTnTh BHEMAaHHE Ha TO, YTO MOBTO-
PAIIeecA B HPOM3BEAECHNH YHCJIO BCETHA PABHO YHCIY ceMe-
POK, 3aRiII0YeHHOMY BO MHOREMOM. B camom geae:

297 =
315 :7 = 45
2464 ;7 = 352

I Taxk pgalece,
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DTo ypupmTeNbHOC HA NEPBHIl BIMIAN sABleHme o0BAC-
HAETCA upespHuaiino mpocto. [locTaTouEo saMerHTh, UTO
7-143 = 1001. Hosromy 2464 - 143 = (352 7)- 143 =
= 352 (7 - 143) = 352 - 1001 = 352 - 1000 -+ 352 = 352 352.

IonoGukie s pesyIBTaThH MOMKHO MONYUHTH, YMHOMKAA T7

ra 999 meppHX KpaTHEX umcaa 13 mum sxe ymmomas 91 ma
999 mepemx KpaTHHX umcaa 11.

1 B sakifoucHme IPHEBEJCM HeGOILIIOI MaTeMaTHUIeCKAN

¢oKyc: Kak sammcaTh 7 TP HOMOIE JiBOeK? 7 = 2 _|_§_|_

S

A got eme Gonee mHTEpeCHAs!, «HOBAT) BALMCH 7:

2 -2
g 2
= 9254 =02

Tak Rar HaM mopa mepefiTé OT Y/AWBHTEILHBIX CBOWCTB
ceMepKH K NOJOGHEIM Ke CBOMCTBAM JEBSTKH, TO MOHY
staMa manboilee HMETEPECHHIME UHCIaME BMECTO NOTPaEMY-
Ioro ¢rosba MOCTABHM CIHCAYIONYI IHPAMHIKY IPOU3BeEJie-

HUIL:
9.7 = 63
99.77 = 7623 = 7623
999 . 777 = 776223 = 776223

0999 . 7777 = T7762223 = 77762223
99999 - 77777 = 7777622223 = 7777622223

Craps TakmM o0pa3oM mepe]; ImecTepKoil COOTBETCTBYIOIee
UKCJIO CEMCPOK, BCErja Ha OfiHY MeHbINe, 4YeM HACUNTHBAeT
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MHEOKOMOE 1 MHOITENb J[IEBATOK MM CEMEPOK, a Tepen
TpOIiKOil BCTABIAA TAKOC FKE UHCIO JIBOCK, MOKEM 3alHCaTh
npomsEC/CHIE, IONYYEHHOE OT YMHOKEHHA NPOH3BOIBIOIC
quesga JNEBATOK HA TAKOE NG UHCIO CEMEpPOK.

JepaTRa oueHb mnpmsaTHaa uudpa, ocobemmo nus Tex,
KOMY C TPYIOM JacTCA YCBOCHI® CAMOTO Ba)KHOTO H3 BCEX
MaTeMaTHUeCKIX «IOCTIIREBNil» — Tabamis yMHOMCHIA.

Htak, MOKHO COBCEM He 3ayUHBATh yMHOOKeHHE Ha 9.
SaueM orAromarth cBolo mamAThs? ocratouno 10 manbnes
pyk. HymHo DOXO/KHTE 006 pyRm pAmoM
Ha CTOJI, BEITAHYTH HANBIE U NPHIONHI-
MaTh COOTBETCTBYIOINI maier], o0o3na-
yajommii MHOKIIMOE, & YMHO;KEHIEe BHIIOJ-
HETCH MCXaHAYECKH, OCTANETCA TOJLKO
IPOYECTh Pe3yabTart.

Ecam, Banpomep, MEL XOTEM YMHOKHTB
9 Ha 3, To mogEHIMaeM TpeTuil maJel] ciacBa
M YHTAEM: YHCIO OalbIEB, Jeskallec HaJeBO OT MOAHATOTO
nanena, 6y/ieT YnCaoM HecsTKOB NpOH3BEIeHNS (2), a uncuo
NAJBLEB, Jepamee HANpaBo, — umcxoM efmunn (7).

Ecam Mur xotum ymAonmuTs 7 na 9, To mogEmMAaen cenbMoit
majer; cicpa m qdTaem: 63,

«Rax sxans, — nogymaer, Bepuo, e ognn n3 gnraTenei, —
UTO HEJIb3s BCIO TaONUIy YMIOKCHIA NMPOUMTHBATH (IO TAJb-
namy. Hmxe MH eme mpmeeseM cmocoGh YMHOKEHAs Bna
nasbnax na 6, 7, 8, Heckonnko Gonee CJIOJKHEE, 4CM DepBHIT,
HO T0;KC OUEHH HPOCTHE.

Beprenmca k pessatre. Moskno CKa3aTh, YTO KAKIOC YHCIO
COCTONT M3 HEBATKH, B3ATOH COOTBETCTBYMOIIEe YHCIO pas H
YBOIHYEHHOM HA CYyMMY OTHENbHHX HEQp sToro umcna. Bor
TIPAMEpEL:

745=81-9+(7+4—|—5);
214 =23-9 4 (241 + 4);
84 8.9+ (8 + 4).

I

I
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HopobuuM sxe oO6pasoM MOMKHO 3amACaTh NPOU3BOJLHOE
YMCJI0, HAIpUMep:

68504791 = (kparroe 9) -
46+8+5+0+4+74+94+1).

Ecnn uncno sanrcaHo ofHoil udpoii co MHOTHME HYJIAMH,
TO OHO PABHO UPOWSBENEHHUI0 3TOH NI(PH Ha YICIO, COCTOA-
ljee B3 CTONBKIX JIeBATOK, CKOJNBKO HyJelt cTomT mocie aToil
muQpH, yBeJIHYCHHOMY Ha Ty iKe Imdpy, HampuMmep:

8000 = 999 . 8 - 8
700 = 997+ 7
0= 9414

BossMeM psapx mecatn narypaiasnux umcen 1, 2, 3, 4, 5,
6, 7, 8, 9, 10 m mepeMHOMKUM 5TH gmcia Ha 9, 3amHCHBaA
npomssefennst n TaxoM supe: 09, 18, 27, 36, 45, 54, 63, 72,
81, 90.

3aMeTrM, uTO mepbhle MUPpPH 3THX NpomapefeHmii obpa-
3yI0T HaTypaneHsii psag uncen ot 0 1o 9, a Bropeie nudpH —
y6mpatomyo nporpeccuio or 9 mo 0.

Ilopo6rtie e ocoGeHEOCTH ME MO{eM OOHADYKHTH B JIO-
oM paAmy MOCHEMOBATENLHEIX HATYPANbHHX 4HCe), HAUmHA-
IOOEXca ¢ umneiaa, sakanumpamomeroca epmamtieil. Bosbmen,
HApOMEp, YHCJIA:

231, 232, 233, ..., 239.

Ecim mm GymeM yMHo;KaTh mXx Ha 9, TO HOJyymM:
2079, 2088, 2097, 2106, 2115, 2124, 2133, 2142, 2151.

ITocneaume 1m$pr sTHX ymcesa oOpasylT HATypambubif
pan unces ot 9 mo 1, a meppHe Tpm HEGPH — CCPHIO HATY-
pansaux umcesr: 207, 208, 209 = 7. &
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Y10 Jerko OOBACHHTH, €CIM YYecTh, YTO YMHOMKENDe
gakoro-ium0o ILeJoro ymeia Ha 9 pPaBHOCHIBHO BHYHTAHWIO
9TOr0 UHCIA M3 €ro AecATHKPATHOTO, HAIpHUMep:

254-9 = 2540 — 254;  7140-9 = 71400 — 7140.

9rm, fa 0 nofO0HEe 3aMeYaHUsA, HeJNh3sdA, KOHEYHO, HpH-
apcAATh K KAKAM-TO HEOGEYHEIM OTKDPHITHAM, HO He KarKIHil
0 HUX 3HAET, a4 OHF MOTYT He pa3 O4eHb IPHTOAMTHCH AAKE
Opd CaMHX OpOCTENIUX YMCIOBHX OHCpanusax.

et pag Tabimi ¢ JO6ONHTHEIME pe3yJbTaTaMi yMHO-
senmsa Ha 9 ME HayHeM ¢ Tabamupl, B KOTOpPoil CTOHT IpH-
CMOTPETLCH K OTAENLHEIM CTOJONaM umcesn B HEdp:

1-9=09 90 =9- 10
2.9 =18 81=9- 9
3-9 =27 72=9- 8
4-9 =236 63=9. 7
5.9 =145 %4 =9- 6

Bor gpyras Tabnmna, KoTopas MOKeT HOCHYKHTL HCTOY-
HEKOM TIOJIE3HHIX HAOJIIOmenmii.

HdeBsiTka, YMHOKEHHAA Ha Kakoe-IE60 YHCI0, HIM HAo-
Gopor: Kakoe-i6o umCIIO, YMHOKeHHOE Ha 9, B pe3yJpTaTe
JIAf0T YMCII0, CyMMa HudpP KOTOPOro Wid pasHa 9, WK JeJuTCs

Ha 9 9.1 =09 04+9=09
9.2=18 1+8=9
9.3 =27 247=9
9.4 =236 3+6=29
9.5 =145 44+5=09
9.6 =54 54+4=29
9.9= 81 8+1= 9
0-9= 90 9. 49— 8
11.9= 99 94+9=18, a1+8=09
12. 9 = 108 1+0+48=9
13- 9 = 117

(5]



49- 9 =441 b+44+1= 9

50 - 9 = 450 44+5+0= 9

51- 9 = 459 4+5+9=18, a1 +8=
52 - 9 = 468 4+64-8=18 a1 +8=
53 - 9 = 477 44+7+4+7=18 a1-t+8=
54 -9 = 486 44+8+4+6=18 al1+8=
59+ 9 = 495 44+94+5=18 a1+8=

C ppyraMm, Toyke MHTEPECHBIMH pe3yJibTaTaMH YMHOMKe-
png Ha 9 MK DO3HAKOMEHMCH B ciaeaylomieil tabimie:

1-.9+4+2=11
12. 9 -3 =111
1239 4+ 4 = 1111
1234- 9 + 5 = 11111
12345+ 9 -+ 6 = 111111
123456 - 9 - 7 = 1111111
1234567 - 9 - 8 = 11111111
12345678 - 9 + 9 = 111111111

ABanOruvHO COCTABJACHA U CAefyloman Tabmmna:

9-9+7=288
98.9 4 6 = 888
987 - 9 4+ 5 = 8888
9876 - 9 - 4 = 88888
98765 - 9 - 3 = 888888
987654 - 9 - 2 = 8888888
9876543 - 9 4 1 = 88888888
98765432 - 9 -}- 0 = 888888883
987654321 - 9 — 1 = 888888888

Urobw yMEOMETE Kakoe-mmbo umexo Ha 999..., mocra-
TOYHO BHIIOJHHTH OJHO-GAHHCTBCHHOe BHuuTanme, Ecan,
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panpaMep, HYKHO YMHOKHTH 46 538 ma 999, To cmHauana
sanmmeM unelo 46 538 B kKauecTBe yMEHBIIAeMOro, & BTOPOL
pas — B KaueCTBe BHIHTAEMOIO, OJHAKO MEPEJBUHYE €ro
na CTONBRO MU(P BUPaBO, CKOJBKO JEBATOK BO MHOAHTEIC,
saTeM BHIIIOJHAEM BBYHTAHMC:

46 538 ...
46 538

46 491 462

970 T ecTh NCKOMOE IPOW3RE/ieHIe AKX yncel. Ilogemy
BO3MOKHO IIPEMEHEHUE 3TOTO MeToja?

Homobuoe ke ympomenue NUCHOIb3yeM HpH JeJeHOH Ha
999 ...

IpeanmonoxmM, uto Hy:kHO pasgemmth 248 561 ma 999,
Crauana pasgemmm 248 561 ma 1000; B wacTHOM HmoxryduM 248,
a B ocratke H561. Bammmem: 248 561 = 248 - 1000 - 561.

Ho 1000 = 999 -+ 1, caemosatensuo, 248 - 1000 =
248 - 999 - 248.

Tenepr Mul BmpamM, uTo 248 561 = 248 - 999 - (248 -
-+ 561).

IlpmcmorpaMes K sToMy pasedcTBy: pasgenus 248 561
Ha 999, momyuaem B uactHOM 248 (TO €cTh CTONBKO €[IHUL,
CKOJIBKO THICAY B JEJHMOM) H OCTACTCA OCTATOK, COCTOAMMIT
W3 ABYX ciaraeMeix: 248 (oTo umcio THCAY B fennMom) m 561
(s70 TMoCHExEWe TPU LEQPH [EIUMOTO).

Ho 248 + 561 = 809, ciemonaTenbHO, OKOHIATEILHO HO-
Iyvuaem:

248 561 : 999 = 248 m B octatre 809.

Pasnenmp noxobumm sxe ofpazom 248 561 na 9999, momy-
H4aeM B yacTHOM 24 m B ocTtarke 24 -+ 8561, 10 ects 8585.
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Ilpn TakoM cmocofe JfieieHHsI MOMKET CIHYIHTBCA, WTO
octator OGyner Gonbme jemutena. Hampumep, paspesuB
248 798 wa 999, momyuaeM B uacTHOM 248 m B ocTaTre 248 -
-+ 798, 1o ecth 1046. OxasmiBaercs, ocTaTok Gosplne Jemd-
rens. Dio Jerko mempasuTh: umeno 1046 copepmmt B cebe
nenmTenb meero 1 pas, CIEAOBATENBHO, MH IpHOaBiAeM 1
K wacTHOMy 248, a ocTaToR 7Tcmeph yike Oyner pabeH
1046 — 999 = 47.

A BoT 0COGEHHO «HCTIPHATHEID chyvaii:

1000999 : 999.

OcrtaTok oT mexcums JoGoro umena Ha 9 Bcerma pasel
OCTATKY, NOJYYeHHOMY HpH JeNCHOE CYMMH Lup 3TOro
ynena Ha 9. A BoT npuMep (He HPUBOAHEM YACTHEIX, & TOJBKO
OCTATRA):

1583 : 9 14+54+8+3=17
9
68

63 17 : 9

" 53 9

45 8

.

970 OYeHb M3BCCTEHIT I OYeHL MOJE3HEIl MEeTOJ MpOBepPKE
[pABEIBHOCTH BHIONHeHns jienenns. V3 Bcero sToro, Ko-
HEUHOo, CJIeYeT, 910 eCIN OT KAKOro-mbo Unclia OTHATH CYMMY
ero nup, TO MOTYYHEM MHCI0, JedAmieecst Ha 9 7523 — (71 +-
+ 5 + 2 + 3) = 7506.

M moayunM umcio 7506, koropoe pemmtea Ha 9, mbo
cymma ero mudp 7 + 5 -+ 0 - 6 pemrres Ha 9.

—_—
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CyMMa HeCKOJIBRIX YHCeN NPH fieleRnnd Ha 9 J1aeT 0CTaToK,
KOTOpHLT PaBeH OCTATKY, TMOJYYCHHOMY OT JeJeHHA CYMMEI
nudp stEX umcen Ha 9. Hampmmep:

458 1201:9 4454 8 =17
4+ 165 9 1464 5=12
518 3o 54+7+8=20
1201 27 49
31
27 49:9
4 45
4

Ypeno 49 npm penenwn Ha 9 jacT Takoil yxe OCTATOR 4,
rax nm cymma 1201,

Pasuocte AByX umcen mpm Jedenum Ha 9 Jaer OCTAaTOK,
pasupiii pasHocTm cyMM nmdp 3tux umcex. Hampumep:

026 389:9 o0+2-+6=13

T 137 36 . 14+347=1
389 29 2
27
rlf2

Mer mosyumm TOT 3Ke OCTATOK 2, Kak W IPH JeJeHNE HA
9 pasmoctm 389.

Jlansoe MpaBuUiIo oCIOMHEACTCA B TOM cjiydae, KOIJa cyMMa
IA(p YMeHBIIAEMOTO MEHBIIE CYMMEI HHGDP BHYHTAaEMOTO.
B atom cayuae k cymme nudp ymenbmaeMoro myuo mpuba-
BUTL CTONBKO IEBATOK, CKOJIEKO HX TpeOyeTcs, YT00K BRYECTD
CYyMMy 1D BEIYATAEMOIO,
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ITpmmep:

__ 1001 323:9 1404+0-+1= 2
678 27 6+748=21
323 03

45
8

Hax sxe B manmoM cayuae m3 2 peiuects 217 IlpuGapmm
K YmCIy 2 TPH [eBATKE (9THM MH He W3MEHHM OCTATKA, LOJY-
YeHHOIO IpH JEJICHAN HA JeBATH); TOrjga neunrtaeM 29 — 21 =
= 8 m, TakaM oOpasoM, moJydaeM OCTATOK 8, To ecTh TaKoH
JKe, KaKk m y pasHocta 323.

1, maxoren, OCTaTOK OT [leJICHUA HpPOH3BeJEHUA IBYX
gncea Ha 9 MOKHO HOJYUMTh KPaTKUM IyTeM, IEPEMHOKAB
OCTAaTKE OT jiciieHHst Ha 9 o0omX coMHOMKHOTENEH M OTHICKAB
OCTATOR OT jieJlenVs Ha 9 DONYYEHHOro TAaKWM IIyTeM IpOU3-
BCJCHUA.

Bor npuwmep:

124 3224:9 1+244=17

X 96 97 246=28
44 52
248 Y
3924 74
72
2

TlepeMuoOskaeM OCTATKE OT NeJAennsA Ha AeBATE: 7 - 8 = 56.
ITponssepenne 56 npu nencuwm Ha 9 jraeT OCTATOK 2, TO eCThb
TaKoH >Ke, KAK H Ipom3pejenme 3224.
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Hcxomst I3 5Tol 0COGEHHOCTH, MOYKHO IPABECTH JIOGOMIBIT-
pElii c1oco0 JieleHAs MHOPO3HAYHEIX WHCEJ HA 9.

[Tosno;kuM, HaM Hy;kA0 paspgemmth 657 524 418 ma 9.
Brrumeanm cymmy mudp famsoro wmcna: 6 - 547454
+24+4+4+1+8=42 3arem, pasjemms 42 ma 9,
paxonmM ocTaTok 6. BemTsa ocratok 6 M3 pemuMoro, Oy IHM
umeso, Koropoe Oymer pmemathea Ha 9 Ges  ocTaTRA —
657 524 412 : 9.

Jlenenne MOYKHO HPOMBBECTH CJISJyIOIUM ofpasoM: 3anm-
meM JelmMOe, YiKe YMEeHBIIeHHOe Ha OCTaTOK, Oy YaeMBli
' mpu pesenmy Ha 9; Hap mocaegEell udpoll TeaumMoro nuireM
HyJh @ HAuAHaeM OPOH3BOMUTH BEHYHTAHUE TaK, Kak CCIH
Gm mHaj penmTesieM OBLJIO 3a0WCAaHO MHOIO3HAYHOE YHCIO,
OKaHYEBAIOIeecs HYJICM:
0
657524412

8

Ionyuernyo nmdpy pasHocTm 8§ RIMCHBAEM HaBCPXY,
caena OT HyJf, ¥ HINeM BTOpYy®0 IH@py pasHoCTH:
80
657524412

68
Taxgm 00pazoM MpPoM3BOAUM BHYHTAHFC [0 KOHIA:

730582680
657524412

73058268

Pasnocte 73 058 268 onnoBpeMeRHO SABIACTCS HCKOMBEIM
gactHEM. HamomMmnaem: mepey TeM Kak HauaTh BHUNTAHEC,
M3 JIeJIEMOr0 HY/KHO BEIYGCTH OCTATOK, KOTOPHIH MOkeT OHITH
ooxyyeH OIpm JieJeEnm# Ha 9.
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Ecaim Mel 3apmmeM Kakxoe-im0o JABY3HaYHOEe YHCJIO, a
3aTeM BEIUTEM U3 HETrO YHCIO 00palieHHoe, TO pa3HOCTh BCErga
O6yner meinThCA Ha 9; HaupmMmep:

[ e g PR
27 29 36
45 63 27

Kpome Toro, Kak 8TO BUAHO, Pa3sHOCTH paBHa umcay 9,
YMHOKEHHOMY Ha pasHOCThb Hudp AAHREOro umcia: 72 — 27 =
=45 =9.(7T—2).

D10 3aMeuaHWe MOYKCT HE pa3 HpUArongmThess Oyxraitepam
Opm oThicKammm ommOoK B GanaHcax, BHTeKAalOMEX U3 Iepe-

CTAHOBKHM LE(p B YACIAX, 3AUACHBAEMHX HO OfHON I JIpyroi

CTOpOHE OyXTralITepCKUX KHUE.

Ecim MEr BO3bMEM TpeXsHauHOe YHCJIO, B KOTOPOM liepsas
7 TOCICAHAA TAQPL He OIEHHAKOBH, I M3 3TOI0 9HCJIa BBYTEM
yncsio obpamienHoe, TO BCerTa HOJYYHM pPasHOCThb, KOTOpas
Oyzer femmThesa Ha 9, mpmueM cpeueli nudpoii OymeT HeBATKA:

563 — 365 = 198, 756 — 657 == 099.

JlioGounITHEIE pe3yJbTaTHl JaeT BO3BEeHHEe B KBaJIpaT

upceN, COCTABICHHBIX W3 Of|HUX MeBATOK. Bor onm:
92 =81
992 = 9801

9992 = 998001
99992 = 99980001
999992 = 9999800001

Crnauana 2amucmsait mudpsr 8 m 1, a 3aTeM mepeys BOCh-
MEpPKOM BHUCHBAIOT CTONBKO JIeBATOK, a Meper emHRLeil
CTONILKO HyJleil, M3 CKONBKUX feBATOK 0e3 OfHOI ¢OCTaB-
JIEHO YECIO, BO3BOXHMMOE B KBajipaT,
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Mgornx yeiekaeT BOOPOC HAUMCAHAS OFHOTO M TOTO Ke
qEea Ipd TOMOINE YeTHpeX ApAQMeTHIecKAX neificTEmiL.
Kak, mampumep, MOKHO M300pasuThb JIGBATKY HpH IOMOIA

peex pecsatn 1Ep?
Bor sieBATEA B 9T0H OpEI@HANBLHOI 3ammCH:

97524 95 823 95 742
10836 2 10647 ™ 710638

Cruegyer o6paTuTh BOEManOe HA TO, YTO B 9TAX dopmynax
Kajkmas n3 fmecsTd Ludp B3ATa TONBKO HO ONHOMY pasy.
A BOT ieBATKA, 3a0HCANHAsA ACBATHI0 LAQpaMA Ges myaIs:

75 249 58239 o 57429 °
8361 M gl 6381

A Kak MOJKHO 3aInicaTh OOJBIIOE YHCJIO IIPU ITOMOINH
TOIBKO TPeX NeBATOK?

IloMecTHM TPH JEBATRA TAaKAM 00pasoM: g9°.

Ira IeBATKA BO3BefieHa B CTEIeHb, IIOKa3aTesb KOTOPOii e~
BATH, B CBOI 0Yepeib, TOKe BO3BEJIeH B IeBATYI0 creneHb. Ho

99 — 387 420 489, suaumr, 9°= G740 4%

Hpyromm ciosaMm, cienyeT BHHOJHATH 387 420 488 ym-
HoyteHnit Ha 9, uTOOH HOJYYHTH MCKOMOE YHCIIO.

Uncmo 9°°, ecim ero 3ammcaTh B JIECATHYHOH cmECTeME
HcumcIeHNs, uMeno OH 369 692 128 nmdp.

Ecnm 661 Mu 3axoTenn s3amacaTh ero Ha OyMasKHOM JIeHTe,
TO, HCXOARA M3 HNPCANOJOKEHUs, UTo Kakmas mmdpa saiiMeT
4 mam, MBl jomxnnl Omam GH pacnoliaraTh JEHTOH AJIHHOE
6osiee wem 1478 rm.

970 HeckonbKO GojibIle, YeM YABOGHHOE PACCTOAHHE OT
Iapm:xa no Aonabona u 06paTHO, €CIH CURTATH €T0 IO 3KeJe3-
noit gopore.

Bpemst, meo6xonmmoe A Hammcawmd 5TOTO YHCTA, €CJH
IPEANONOAHUTh, YTO B CEKYHJY MbI Oy/[eM 3anuCHEBATH OXHY
uuppy, a e:mefueHo TpyAmThea mo 10 uacos, saiiver 28 ser
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m 48 pjmeit, mpmuem paboTaTh RYKHO OymeT OecrpephiRmo,
TO €CTh M II0 BOCKPECEHBAM H B NPA3IHEKH.

Han Gonpimncii sicHOCTH CKa/Ky, UTO IICPBOM IH$poil HCKO-
moro umcixa Gymer 2, a mocuexmpeii 9. Ocraerca onpefednTh
nn Gonpize, HH MeHbmE Kak 369 692 126 wmpp. K comane-
BHHI0, — IIOJYMAeTe Bk HAREPHOC, — 3HAHNE HTHX ABYX HEQP
#He Hamuoro ofuerumt paGory. fl Toro sxe
MHEHHS.

2. Ocobsie cBolictea umenaa 11

91y 0COGEHHOCTH OTKPHI MapOKKaHer
16n-anp-Banna u onydamkoBal B KHHATE
«Anasmtruecknii c60pHEE 3ajau Ha cyd-
CIIEHIEe».

On zamerms, 4T0, /7Isi TOr0 4TOOH: HOIYUYHTE NPOH3BOIb-
Rylo crenenb umciaa 11, Boce He 00s3aT€IHHO BHIIOIHATH
yToMmTenbunie ymMuoskerua 11 - 11 - 11... (n comuoxuTesnei).

9T0 WOAYIATH MOMKHO OoJee JETrKHM IyTeM, IOCTPOUB
TaKyl0 NEQPOBYI NUpaAMHAY:

1M =11 iR il =2

112 =121 14+2+4+1=4=22

113 = 1331 1+3+4+34+1=8=23

114 = 14641 14+4+6+44+1=16=22

e o e ‘s . s . e s+ e &

Ha nocuegmeM wMecTe Bcerfa CTONT €JUHMIA, RECATKHA
KaKI0i HocJaeyIomeil cTelleHn PABHEL IECATKAM Tpefbaymei
CTEHCHHU INIIOC efMHMIKI, COTHU DPAaBHB COTHAM HIpembIyiHei
CTEeHCHH ILTIOC OEeCATKE, W T. JI.

Tarue e JOOOMBITHEC NUQPOBEE pe3yIbTaThl AT yM-
HO;KCHHE CJIEIYIONHX COBOKYDHOCTEH efumRIIL:

11 - 111 = 22
111 - 11111 = 1233321
1111 - 1111111 = 123444321
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Eme Gonece muTEpecHEE nmpamagsl nudp MoxkBo obpaso-
paTh U3 KB3JPATOB MECEJ, COCTABICHUBIX TOJBKO H3 €QUHAI:

12 =1
112 =121
1112 = 12321

11112 = 1234321
111112 = 123454321
1111112 = 12345654321
11111112 = 1234567654321
111111112 = 123456787654321
1111111112 = 12345678987654321

Ecnu ofe gacTm aToro papeHcTBa yMuO:umTh Ha 1 4+ 2
+3+4+0+6+7+8+94+8+7+6+54+44
+3+2+4+1, To ectb Ha 9- 9, TO TMoNyuEM
999 999 999 - 999 999 999 = 12 345 678 987 654 321 X
XA+2+3+4+4+5+6+7+8+9+8+7+6+
+o+4+3+241).

Umcnra, nonmyueHHHe B KaueCTBEG KBAJpaToB «CABHELY,
TOKe ODHApPYKHBAIT JOCONKTHRE CBOHCTBA:

14241 = 4=2°
14+2+3+2+1= 9=3
14+24+3+4+4+3+2+1=16=4
14+2+34+4+5+4+3+2+1=25=25
14+24+3+4+5+4+6+5+4+3+241=36=6

Il

HpOMG TOro, Kaxjoe N3 3THX YHCCI MOKHO 3amKcaTh
TAKEM OpHIHHAJIBHEIM c1rocofGom:

12 =121 =52
1112 = 12321 = ,+§3i'33j_32+1
4444 . Lh44
U11? = 1284321 = oy sy
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Ecan 681 xro-EROYAL 3aXx0Ten obaerunts cefe — BIpOUEM,
U TaK OYeHb JIeTKoe — Jelieame Ha 11, To MOKeT BOCIOIB30-
BaThCs COKPALIEHHRIM CHOCOOOM JleleEmsA, KOTODHI O4YeHB
HAIIOMIHAET COKpAIeHHHIl cmocob meneHmsa Ha 9.

Hanpnmep, meo6xomuMo paspenmts 345 785 ma 11. Ilop
pocienueit Edpoli MeNIMMOro MH BOHCHEBAeM Hylbh U Hadd-
HaeM IIPOM3BOANTE BHUYNTAHEE TAKEM oGpasoM: pPasHOCTH O
BIECEIBaEM Nepej| HyJIeM IOf IeCATKaMU M BHYHTaeM ee H3 8,
Pa3HOCTH 3 BOHCHBAEM LOji COTHAME, BEIMATAEM €€ U3 7, IT. JI.:

345785
314350

31435

Pe3yneTaT 5TOr0 BHUNTAHNA U ABIAETCA HCKOMEM YacT-
HHM.

BoabMeM kakoe-HAOY b IPOM3BOIBHOE YNCI0, IO MCHBIHEH
Mepe uerHpexsHauroe. Ilycts, Hampmmep, aTo Oymer 9mcio
43 357, Ilox umecaom 43 357 3ammiueM 3T0 3Ke CaMoe YHCIO
TakaM o6pasoM, uToOH mIepBafg IE@pa 3aluCHBAEMOTO UHCIA
CTOANA TOJ YeTBEepTOoll IMUQpoil BepXHEro YuCa; 3aTCM 3alH-
CaHHbIC TAKAM 00pa30oM YHUCIa CJIOFKEMI

43357
43357

43400357 °

-+

fcim Temeph TONYYEHHYI0 CYMMY CTaHGM IIOOYEPERHO
mennTs Ha 7, 11 u 13, To cHOBA MONYYHM UCXOAHOE HHUCIIO:

43400357 : 7 = 6200051

6200051 : 11 = 563641
563641 : 13 = 43397

910 06BACHASTCA TEM, YTO HPOM3BE/ieArne STHX TPEX UYHCes
pasno 7- 11 13 = 1001. B camom ferme, MH CKIajiHBajKd
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pa TOCNA, KOTOpHe MOKHO 3ANHCAThH CICAYIOMEM 00pasoM?
43 357 » 1000 + 43 357 = 43357 - (1000 -+ 1) = 43357 - 1001,
a Tak EKak 1001 : 7 = 143, 143 :11 =13 »m 13:13 =1,
sHAUMAT, TI0CIe DHOONHEHWA Tpex jeicHmit ocTaneTcd 43 357.
Ecnu MH BO3BMEM TpeXsHA4YHOE YIHCJIO, TO TOTAA BHIIE-
NpUECJCHHOC CIIOM(eHHE ITPeBPATHTCA B DPONUCHBAHHE; Ha-
ppEMep:
345
345

345345

+

M cropa mmeem: [(345345 :7) : 11] : 13 = 43357.
3nech mpomcxoauT Kak O coegnuenme 11 ¢ 7 m 13 mocpen-
cTBOoM oOmero mi uwucyua 1001.

Vike m pambine MotHO OHIIO 3aMETHTH OYEHH OOJBIIYIO
6amsocth Mesmy 11 m 9. 3pmeck ke mEl o6paTHM BHEMaHUe
HLa enle OOHY HX POINCTBEHHYIO CBA3b.

O6cysxpan yaoBOTeNbHEE CBOHCTBA AEBATKH, MBE YKa3H-
paJm na J0ONHTHoe fABIEHHWE, 3aRjui0jaiieecs B TOM, 4TO
©CIIM M3 TPEX3HAYIOTo UNCIa BRYCCTD 3TO 3Ke YMCIO, 3alncaH-
HOoe B oOpaTHOM HOpAMKe, TO PA3HOCTH Becerpa Oymer Kpar-
uEM uncaa 9. A Temepb eme go6aBEM, 9TO OJHOBPEMEHHO OHA
fipliAeTcA KpaTHEIM umcaa 11; mampamep:

932 — 239 =693 =9-7- 11
845 — 548 = 297 =9-3- 11

HKak e 370 00BACHETE? A BOT KaK.

1lpenmononmyM, uTo Kakoe-IMGo Tpex3HauHoe umcyo (mep-
Bafg ¥ nociiefHNA NOQPE KOTOPOTO He JOKHHE OHTH ofmHa-
KOBRIME) COCTOMT H3 @ COTeH, b eCATKOB W ¢ efuHHI. ITO0
YHMCIO0 MOJKHO 3ammcaTh B cienyiomeM Buge: 100a -+ 10b - c.
Sanucannoe B ofpaTHOM HOpAjKe, OHO IpEMeT ClieRyIoImmui
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pap: 100c + 10b - a. Beuta ofuno umeso u3 Apyroro @
pasfennp pesyinpTaT Ha 9, mOIyumM:

100a—l.—10b—|—c—9(1000+10b+‘1) il 99(";”) =11 (@ — ¢)

CrnenoBatensHo, ecim KTo-HmGYAb HA30BET Kakoe-ambo Tpex-
8HA'HOE 9HCIO, TO, YMHOKUB PasSHOCTH €ro Kpailnmx umdp
Ha 11, MO)KHO MOMERTaNBHO ONpefelnTh YacTHOe, MOJydae-
Moe UpH JieIeHPd Ha 9 pasHoCcTn JAaHHOTO YMCJa B 9TOTO e
4pciia, 3amHCaHHOrO B 00paTHOM NOpsAJKe.

CxoubKo mrofieil MOMKeT YAWEATHL TaKas MFHOBCHHAA MaTe-
MaTUYeCKas onepanus m... MaTeMaTnuecKnil TajganTt Gyaymero
conepanka Wuaymu!

3. JlroGombiTHEIE cROjicTBA wmeen 37, 41, 45
U HEKOTOPBIX HPYTHX

3annmeM apmMeTHUECKYI0 Hporpecciio, HepBEIT uien
I pasHocTh KoTopoii pasun 3. Bor oma: 3, 6, 9, 12, 15, 18,
21, 24, 27.

Ecmn xaxpmit uwien artoit mporpeccmm ymuO:EOM Ha 37,
To moxyumm: 111, 222, 333, 444, 555, ..., 999.

B aroit HOBO# mporpeccMm MOKHO 3aMETHTH HC TOJBKO
TO, UTO KKK ulieH mpezcTasiser coboii Tpex3navHoe Ymucio,
COCTOAIEe U3 OFMHAKOBHX LH(p, HO B TO, YTO cyMMa HHPp
Ka#{JIOTO ulleHa pPaBHA COOTBETCTBYIOMIEMY MHOKAMOMY:
14+1+1=3,2+2+4+2=6, ... 9+9-+9=27.

O6BbsacanTs 8Ty 0COGEHHOCTL HE IPEACTABNAET HIKAKOTO
TpyAA.

BossmeM npom3BoiIbHOC TpeXsHAuUHOC WHCIO (HampuMep,
238). ITpunmmeM K 3TOMy 9ucity ero gomosasenue 1o 999 (B gan-
HoM ciayuae 761). B pesynrprarte momyusmM €mcIiio, KOTOpO®
obaagaeT TOH yARBATENBHOI 0COGEHHOCTEHI0, YTO OHO BCETMa

TN
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pemATcs Ha 37, a monyueHHOe IpH 3TOM YaCTHOE, B CBOIO
ouepe/ib, [CIATCA Ha 27, W, HAKOHEH, BTOpPOe 9acTHOE BCEerja
pa e/ UHEHUIY OoJNbIIe HCXOIHOTO HHCJA.

238
238761 : 37 = 6453
6453 : 27 = 239
239 = 238 - 1

OtoT ciydail HOHATHL YKe TpyAHee, HO OH OOBACHACTCH
TaK.

Ecam p3AToe HAMH YHCJIO MH 0003HAYmM Yepes @, TO IIpo-
ﬁenallnme HaMM JAeHCTBHA BMOMKHO 3amHucalh B CHCHYIOIEM
BHJIE:

a- 1000 4+ (999 — @) = 999 a + 999 = 999 (a + 1),

po Tak Kak 999 = 111-9=37.3-9 = 37 27,

cnepoatensHo, @+ 1000 + (999 — a) = 37 - 27 (a + 1).

ITpomssesienne unciaa 37 Ha CyMMy ero Hudp pasHO CyMMe
ry6op Tex me mmdp: 37 (3 -+ 7) = 3% -} 73 ecom xe um-
cro 37 yBeImuumM Ha HpOM3BefieHEe ero nudp, TO B pe3yib-
TaTe HOJYYEM CyMMY KBajpaToB TeX sie mudp: 37 + 3- 7 =
= 3% |- 72,

1, HakoHeI[, OBOJNBHO JOGONEITHO IpousBeieRne ymena 37
Ba oGe ero madpn: 37 3- 7 = T77.

Opmako wamboliee HHTepecHWM cBoiicTBoM umciaa 37
ABIAETCA TO, 9YTO HEKOTOPHE €r0 KpaTHHe IPH HOOYCpeHoO,
TOUHee FOBOPH, IPH KPYTOBOii IepecTanoBKe I He TepAioT
cBoeil ocoGennocTn: OHE Takse medsrtca Ha 37. Hanpmwmep:

259 = 37. 7 185 =37- S 296 = 37- 8
202 = 37 - 16 918 = 37 - 14 629 = 37 - 17
925 =37 25 851 = 37 23 962 = 37 - 26
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IlogoGHoe ke sABJICHME, NOCTOIIHOE BHIMAanWsA, MH Ha-
GIomaeM Ha HCKOTOPHIX UHCNAX IO OTHOIIEHHIO K uncay 41.
Haopumep:

17 589 = 41 - 429

75891 = 41 - 1851
98 917 = 41 - 1437
89 175 = 41 . 2175
91 758 = 41 - 2238

Yneio 45 coctorT n3 yeThpex uncen: 8, 12, 5, 20, ppyroMn
caopamm, 45 =8 + 12 + 5 + 20. Ecam ¢ KaKAbIM A3 3THX
yeTHIpeX uHCed MH TPOZICNIaeM OffHO M3 UeTHpeX apugmern-
ueCKUX feilcTBHE ¢ JiBoiiKoil, TO B pe3yJibTale BCErAa HOJY-
anm 10:

8+2=10
12 —2 =10
5-2=10
20 : 2=10
45

Ho me Tonpko uymeno 45 pasjaraercd Ha TaKkdHe YacTH.
S10ii ocobeHHOCTHIO oOONafaeT Kammoe YHCIO CIEHyIOMEero
paja c = a(b -+ 1), tneand nponaBonLHHé HaTypaibHEe
gncia. Yncdo ¢ JIETKO pPas3doRHTh HA YeTHpe CIeyoimx
CHAraeMHX: ¢ = ¢, - €3 + €3 1+ ¢4, gTo0KH N3 HHX MOM{HO
6L1JI0 COCTABHTH YeTHPE PaBeHCTBA:

¢, +b=ab
¢ — b= ab
cg + b=ab

¢ : b=ab
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Ypcno 400, manpmMep, [NaeT OATH PasiO:KeHHIA

27 +9=3 60+4=64 72+3=175
45—9=36 68—4=64 78—3=T7T5
4 -9=236 16 -4=64 25 -3=175
324 :9=236 256 :4=064 225 :3 =175

400 400 400
04+19=19 99+ 1 =100
38 —19=19 101 —1 =100
1 -19=19 100 -1 =100
361 :19=19 100 :1 = 100

400 400

Bepmemca k gmeay 45. OHO sBiserca CyMMoll HeBAaTd
cnegyiomux madp: 45 =1+2+3+4+54+6+7+
+4F & =

HukTo He cTameT BO3Pa;KaTh, UTO U3 CYMME HECKOJBKHX
uyEcesl MOJKHO BHUECTh CYMMY HECKONLKAX YHCEN, JMINb Obt
propas cyMMa He Ghuia Goublne mepBoil CyMMEL. 33 YMEHb-
maeMoe IpIMeM CyMMy JieBATH Ludp, 3anMCaHHHX B o0pat-
HOM HOpA[Ke, a 3a BHIUTAEMOE — CyMMy Tex ke nudp B
HATYPAJILHOM PAOE:

94+84+7+64+5+4-1+-3+2+1
14+-24+3+4+5+6+7+8+9

8+6+4+1+9+7+5+3+2

Brrumranne npomssoiaM 0OEYHEIM Iy TeM, HAUHHAas CIIpaBa:
9 or 1 oTHATL Heab3s, CJIEJOBATENBHO, MH «3aHmMaem» 1
Y cocenmeit nu¢prl ciaepa; Tenepb M mMeeM 11—9=2. Bwme-
¢10 2 octanack 1, HO 8 OTHATH OT 1 HEBO3MOKHO — 3HAYUT,
HYKHO «3aHATE» 1 Y cocemmeit IUQpH cieBa, IoIyvaeM
11 — 8 = 3. Tarmm 00pa3oM MH OpPOM3BOJUM BHYOTAHEE JIO
KOHIIa, B pesyJbTaTeé CHOBA LOJy4YaeM CyMMy JieBATH 1Egp,
KOTOpHE Ha 5TOT pPas pacmoJIOKeHE B IPON3BOIBLHOM HOPALKE.
Jd1a cymma Toie papEA 45, TO ecThb CyMMH HE(p YMCHb-
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H1aeMOr0, BHUYMTAEMOr0 H PasHOCTH PABHBI; MTAK, ME OMEEM
flapajioKkcaIabioe BRYUTanme: 45 — 495 = 45,

Opmaxo myTka B cropony. Ilepey HaMH DHYHTAaHEE, DhI-
IOJHCHIIOE OO BCEM IIpaBHJIaM:

987654321
123456789

864197532

OHo oTAMYaETCA TONBKO TEM, YTO B YMCHBIIACMOM H BHYMTae-
MOM BHICTyHAIOT YUOPS[OYEHHbIEe psAfb nudp, a B PasHOCTH
DHICTYIAIOT TC Ke caMmbie IMAQPH, TONBKO PACCTABICHHBE HE
0 UPAHIUIY «BO3PaCTaHUI).

Pa3 Mm yice ropopum o6 5TOM yHcle, ReBsATH ORQp KOTO-
POro paCHONOKEHH B TOPAAKE DO3pacTalpmeii mocaenopa-
TeHBIOCTH, TO OTMETHM B CKOOKax, 4To 9T0 4HCIO 06JI3jaer
eIme Toii 0COGEHHOCTHIO, YTO eCNE ero yMuokats Ha 1, 2, 4,
5, 7 nam 8, To ecTh HA KaKOYI0 M3 nudp, He ACAAMAXCA Ha 3,
TO OHO B HPOM3BEJeHEH JACT YACIO, B KOTOPOM HH OfHA H3
nudp He mosTopAeTcA. BoT, mampumep, IATH IPOH3BEICHMII

2 - 123456789 = 246913578
4 - 123456789 = 493827156
5. 123456789 = 617283945
7 - 123456789 = 864197523
8 - 123456789 = 987654312

3nawmuT, cyMMa mu$p KKAOrO H3 ITHX HpoM3BefeRmii
TOME papHa 45.

4, Yucno 100

O6 stoM KpacmBoM, OKpyIJioM 4mcie B obmeM ckasath
moskao neMmuoro. Ho koe-uto, komeuwo, Haiiferca. Ilo mpm-
sepy 45 mokEo m 100 pasinomuTh Ha CJAefyOmEe YeThPO
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cnaraeMux: 12 - 20 + 4 -} 64, moouepesno BHIONAAS € Ka-
XIBIM A3 HOX OfTHO M3 YeThpex apmMeTHUecKAX JielicTBuii
¢ ueTBEPKOIi, B pe3yJbTare BCErfa HOJYIHM 16:

12 4 4 = 16
20 —4 =16

4.4 =16
64 : 4 = 16
100

100 paBHo cyMMe Ky0OB HepBHX UeTHpeX HATypaIbREIX

" guced:

100 =13 4-234-33 - 43 =1 4 8 | 27 | 64

Ho Gonee Bcero umcro 100 m3pecTHO TEM, YTO CYImMECTBYET
MHOrO YAHBHTEILERX croco60B m300paskeROs 3TOro 4UmECHa
BCAKOME JPYrOMH umdpamy, KOHEMHO, KpPOME eNHHHIEI
¢ [ABYMS HYIAMI.

Ero mouo m300pasuth OATHI0 OJ{HHAKOBHMEA NuppaMm:

111 — 11
3-33+ (3:3)
Do T R B

5.(5 45+ 5+ 5)

Ero momxuo E306paBHTL Opa OOMOIH MECTH EeBATOK:

99
99 5"

Ouerp muTepecno msoGpaskenne unciaa 100 mpm momMomm
ECeX IeBATH RaTypansHux uncen: 100 =1 -2 -3 -+ 4 +
+o+6-+4+7+8-09.

A por pageuciimme KOMOHHAIW®:

3 9 7524 5742
B542%+ 5t Nt+aes Nt
5823 38 1 1578
M +57: %4+5+75+5: 9%+ 53
2148 1428 1752

96-]—5—37"; 96-}-'5;‘57; 96—}-—43—8.
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1, naxomern, nBa m300pa’KeHWs Npm IOMOINH JIECATH
nagp:
1 38 3 45
90 + 49 + & + 75 8+21 + 5 +gpe
Mosxno HaliTm coTHE HOROOHHIX
crocobon mzobpaskenma vmeaa 100.

5. Uucnosag xapyceib
OmpuM ©O3 CaMBIX TAHHCTBEHHEBIX
umcen ABiAercs umcio 142 857.
d10 wmcao Tonyuaercs Opm oOpa-

menna apobm % B JIECATHYHYIO APO0k,

70 ecth mpu jerenmun 1 :7

14k
10 | 0,142857
7
30
28
20
14
60
56
40
35
50
49
e

B pesyasraTe sToro jeienms mosdygaem amcxo 0,142857,
a B ocTaTke 1 — HOCHENHMH OCTATOK LOBTOPAET HCXONHOE
yacio. Ecim 66 MH OpomoiGKONE JeleHHE, TO Y Hac BCE
BpCMA TOBTOpAIMCH Ol 1mpsr 142 857 — 570 MoOrIio OH
NIpoAonKaTECA OeCcKOHeYHO.
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Ecim Mu 6ymeM I0OYepelHO YMHOKATH 3T0 THCIO
ga 2, 3, 4, 5 m 6, To ToNyYHM NPOH3BENICHUA, KOTOPHE
GyAyT COCTOATH U3 TEX JKe CAMBIX
1mdp, PAacCTaBICHHEHX B HHOM
nopsxKe, W, KOHEYHO, HE KaK
moHaN0: B TPOWSBEEHHH 3TO
ypedo JAacT JHIIb KPYroBYIO Iie-
peCTaHOBKY CBOHX IEQP.

[ocTraTouHO  HPHCMOTPETHCA
K HIReIIpHBEleHHOH Tabiume,
a Talie K Kpyry, B KOTOpOM pac-
[ONOKEHBl HTH mudpe (pue. 41):

I. 1. 142857 = 142857
II. 2- 142857 = 285714
ITI. 3 - 142857 = 428571
IV. 4- 142857 = 571428
V. 5. 142857 = 714285
VI. 6- 142857 = 857142

VlHTepecHO TaKme NOLNApHO CIOMHTH mpomspepenust [ o @
VI, II u V, III g IV.

VMHO:KUB 5T0 TamECTBemHOoe umcao 142 857 ma 7, B mpo-
N3BeeHAN HOIY4YmM mecTh jessaTok: 999 999.

A Teneps ymuoxnm 142 857 Ha 8; momyumm ouenb m0Go-
muTHOe umeno — 1 142 856; eciu 3auepkEeM nepByoo HEGPY
5TOTO UHCNA U ee ke NpubapnM K rociepueil nudpe, To cHOBA
nosyunM mexofHoe umcno 142 857. YMHOmKas 5T0 4HCIO Ha
PasImumsle MHOGKUTENH, KasKei pa3 OygeM Iolly4aTh YHCIA,
cocTosnmue ua TexX ke camurx mudp 1, 2, 4, §, 5, 7 n upexcTa-
BIgIOmpe coOofl OfHy M3 KPYTOBEIX NepPeCTAaHOBOK YHCJIa
142 857:

8 - 142857 = 1142856 (142857)

9. 142857 = 1285713 (285714)
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10 - 142857 = 1428570 (428571)
11 - 142857 = 1571427 (571428)
23 - 142857 = 3285711 (285714)
89 - 142857 = 12714273 (714285)

B sT0oM mociieEeM YMHOMKEHUE MBI MOIYYHUIA BOCHMA3HAY-
HBIH PE3yALTAT, CJEAOBATENHHO, HYKHO B3aUYEepPKHYTH [BE
meppbic UAQPH B IpubasuTs AX K JBYM ITOCIE[HIM.

Taxum ;xe o6pazoM CieAyeT MOCTYIATh H € TpeMsa Iep-
BEIMI Iuppamu Tipn yMnoxkennn: 2313 - 142 857 = 330 428 241
(428 571).

Tonrko mpomspeicnms umcia 142 857 nma umcna, penas-
mpeca Ha 7, GyayT mpefcTanafaTh co0oil HMCKIIOUEHHA, TaK
Kak I0cie BEIICYNOMAHYTHX Hpeo0pasoBaHmil IOIYyYaIl0TCsH
uypceiia, COCTABJICHHBIC M3 ONHHX AEBATOK. -

He nmmmemM Oyzer go0asmTn 3HeCH ellje HECKOJBKO MeJ-
EKIX 3aMeyaHdii 00 3TOM TamHCTBeHHOM umcie. Ecimm sroGoe
¥3 HpPOM3BEMleNHil, IOJYYEHHHX IpH IOCJIe0BaTeIbHOM
YMHOMCHAH 9TOTO YMCIA Ha IIeCTh NMePBHX HE@p, pacceyb Ha
TPH I'PaBd, TO ABe HuPPH b KaKNOH, TO BCEIJ[a IMOIyUYmM FIIN

2, 4, 6, 8, 10, 12, ymuomenHoe Ha 7, nim Kaxoe-mbo B3 sTHX
npouspefennii -+ 1; Hanpumep:

14 | 28| 57 42 85| 71
14 =172 2=1-6
28=17-4 85=17-12+1

57T=17-8+4+1 MN=7-10+4+1

Vuuoscas 142 857 ma 326 451, nonmyunM Takoil peayseTar,
K KOTOpOMY CTOHT IIPHCMOTDETHCSI, YTOOM BEIIBUTH HODHE
HHTEpPECHEE CBOMCTBA 3TOrO 4HWCiA:
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g 142857
326451

142857
714285
571428
857142
285714
428571

46635|810507 46635 + 810507 = 857142

B uem sxe sarmodaercs Taiina sroro umcaa 142 857, mei-
CTBATEJNILHO (HEOOHKHOBEHHOTOM?

Ko He cMOMeT yrajaTh caM, TOT Haliier o00bsACHeHHE BO
propoit uacTu o710l ke krurm. Tam Kak pas OynyT PacKpHITH .
TaKue W TONOOHEE EM TailHEL :

6. O pocsmE mudpax 6e3 BOCEMEPKH
H 0 BochMepke Oe3 BocbMHE nubp

Ug o, COCTABJICHHOE N3 BOCHME IOCIEROBATENBHEIX madp
Ges BocbMepRE, n300pasHTCd, KOHEYHO, TaK: 12 345 679.
Ono ommuaercs Toilf 0coGeRHOCTRIO, YTO eCHH €T0 N009epPeHO
YMHOKATH Ha YACHO 9 W ero KpaTHble, B3AThHE H3 Tabiaip
yMHOMeHHER, a ciefopaTensro, Ha umcna 9, 18, 27, 36, 45,
54, 63, 72, 81, To B mpoM3BEJEHAAX HOJYYHEM HUCJIA, COCTOA-
IAe B3 ACLATH OfEHAKOBRIX nugp:

9. 12345679 = 111111111
18 . 12345679 = 222222222
27 . 12345679 = 333333333

63 - 12345679 = 7777777717
72 . 12345679 = 888888888
81 - 12345679 = 999999999
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lak MoxEO 8aMeTmTH, MEpa, BHCTYHAMMAA B NpPOH3Be-
JileHnu JeBATEKPATHO, YKAa3BIBAET, CKOIBKO HEBATOK Cofiep-
JKHTCA BO MHOKHTENIe I OXHOBPEMEHHO ABIAETCA PasHOCTHIO
MHOETeNA m Gimxaiimero eMy Golbmero umciia, OKaHUM-
BAIOMErocA HYJeM; HampuMep:

10—9=1,20—18=2, ..., 80—72=8, 90 —81=9.

Mano Toro, 910 umCIO, YMHOMEHHOe Ha 9HCHO 3 HIH €ro
KpaTHbie, JIaCT B NPON3BEJNEHHAN YHCIO, COCTaBJIEHHOE W3
TPOEKPAaTHO NOBTOPEHHHIX TPEX3HAYHHX IpPYNN; HAIpHOMEp:

6« 12345679 = 74074074
15 - 12345679 = 185185185
21+ 12345679 = 259259259

Byner mz ato mpopomxartnca Geckomeuno? Ilycts umta-
TeJb ONPENeNUT 9TO CaM.

A uro MH monyumM, ecnu ymMHOKEM 12 345 679 Ha 8, TO
€cTh Ha IBQpy, KOTOPOil Kak pas HeJocTaeT B HaIleM umcie?

Ioxyaum wmcesio, cocTosmiee M3 BOCEME IOCIEKOBATENH-
BHX nudp, KpoMe eAWHHEIE, DPacHOJIOKeHHHX B obpaTHOM
nopapke: 8+ 12 345 679 = 98 765 432.

Ecim mpm atoM ymHOMeHmE ME pasinoxmm 12 345 679
ma 12 345 678 m 1, To mpexmAyNiee paBeHCTBO HpHEMET Cie-
Bylomuii Bag: 8- 12 345 678 + 8 = 98 765 432.

Mo:xHO cocTaBETH TAKYI0 YUCIOBYI0 OEPaMOJY3

12345678 « 8 4+ 8 = 98765432
1234567 - 8 + 7 = 9876543
123456 - 8 + 6 = 987654
12345+ 8 + 5 = 98765
1234+ 8 4 4 = 9876
123 - 8 -+ 3 = 987
12. 8 4+ 2 = 98
1«84+1=9

Ioxanyfi, meT TaKoro pPasyMHOIO 9YeJIOBEKA, KOTOPHIi GH
TNpENACHEBAJN uHcidaM Marmieckme cpodcrea. Ho cymecr-
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pyioT JIOOH, KOTOPHE IHTAIOT CEMIATEI K ONHOM YHCIaM O
He JIOOAT Hpyrae.

IIpejimoAoREM, 9TO Ybel-To J0dEMoi Nudpoil ApngeTcs 7
(koTopas, KcTaTh, Goiblle Bcero BoabyikaaeT cuMmaTHii mim
yce anTRIATAIT). STOMY UeTOBEKY MOKHO IPENOHECTH HpUsT-
HHH CIOpPOpU3, IPEJUIOKAB eMy yMmuokaTh 123 456 789 Ha
7- 9, 1o ectb na 63. B peayunbrate GyayT mosayueHs moutm

QAL COMOPHE: 123456789
X
63
370370367
740740734

777777707

Ecm kt1o-nmbo mmTaer cHMOaTHiO K BOCHEMEDKE, IyCTh
YMHOMHUT TO e 4hcyo Ha 8 « 9, 10 ecth Ha 72. A KTo0 npepuo-
UHTaeT TPOHKY, HYCTH YMHOJKHT DTO K€ GHMCIO HA 3 - 9, 10
ects Ha 27. Ho BeAxmi pas B mpoussenennn 6yneT oMK HyIb.

K xomny cuemyer nobapmth, uro wmeno 12 345 679 sp-
JIACTCHA NCPUONOM IePHONHEYECKON NecATHIHOH ApoSH, KoTo-

pasa monyuaerca mpn obpamenmu mpobu 81—1

1pobk MM 3Ke — YTO TO ke caMoe — npm pgedenmm 1 ma 81,
A BMeHHO:
1 181

0,012345679
100
190

280
370
460

—ail §

950

—

640

—_—

730

1

B JIECATHYHYIO
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Ilpn pnanbmelizieM JieleHEM CHOBA M CHOBR LOBTOPANTESN
B TOM :xe mopspke Te ske mudpm 012345679.

‘7. OOpaTMMEBle YMHOSKEHUS

Tax MoKHO Ha3BaTH Te YMHOKEHHH, KOTODHe IOcie
ofpamenns, To eCTh IpH YTEHHN MX € KOHNA, [alOT HpOH3-
BefieAEs oOpalmeHEHIX COMHOKETENeld Kak OH OTpasKkeH-
HHME B 3epKadje.

Bor npumep: o

2. 4= 8 28= 14. 2
21. 32 = 672 276 = 23. 12
211 - 312 = 68952 25986 = 213 - 122

Ecam x1o-11m60 3axoueT CaMOCTOATENHHO OTHCKATH ele
Ipyrue Takde ke «oOpaTmMEe» umcia, TOT ponken Oyner
yuecTb, uTo cjefyer m3berath umces, nE@pH KOTOPHX NpH
HepeMHOKeHHH B Ipod3BelieHEd JalT Goxee 9.

«O6GpaTEMbEiME» GHIBAIOT TakKe KBaApPATH HBYSHAURHX H
TPeX3HAYHHX YHCEJ]; HaOpHUMep:

12. 12 = 144 441 21 21
13. 13= 169 961 31- 3
102 - 102 = 10 404 40 401 = 201 - 201
103 - 103 = 10 609 90 601 == 301 - 301
112. 112 = 12 544 44 521 = 211 - 211
122 . 122 = 14 884 48 841 = 221 . 221

Il

Y KOro mOABHTCA jKeNamFe, TOT HyCTh HOMIIET eme apy-
ree momoOHEIe KBajpaTH, HO, K CO:KaJICHHIO, BX uHaljercd
yixe HEMHOIO, :

100



He coBceM «0OpaTAMHMAY, HO 6JIM3KAME K HAM SIBJIAIOTCA
KpampaThl, COCTOAMIME M3 TeX je CaMHX Nudp, TOIBLKO 3amn-
cauHBRX B H3MEeHeHHOM nopsike. Bor mpumep:

132 = 169  157% = 24 649 9132 = 833 569
142 = 196  158% = 24964 9142 = 835 396

A por KyOH TaKoro e THNA:

345% = 41 063 625
3842 = 56 623 104
405% = 66 430 125

ITocnepymomue DapH Yucesl TeM HHIEPECHeE, UTO HEe TOJNLKO
BX KBajipaThl, HO M KBajpaTH KBaJpPATOB 3aMHCHBAIOTCH TCMU
we pappaMm:
322 = 1024 324 = 1 048 576
49? = 2401 494 = 5 764 801

Jlpyryio pasnrosEaHOCTE NOXOGHHX YHCEN € «pPOJCTBEH-
My qa@paMH OPEAICTABIAIOT YHCIA, NPOM3BEHCHHS KO-
TOPHIX COCTaBIEHH u3 HEp, BXOAAIX B MHOIKAMOE H MHO-
HATENh; HAPAMEp: -

15- 93 = 1395 321 . 975 = 312 975
35 41 = 1435 681 - 759 = 516 879
21 - 87 = 1827 843 - 876 = 738 468
27 - 81 = 2187 902 - 875 = 789 250

Taxmx «poACTBeHHEIX» UnCEN MOKHO OTHICKATD €IIe MHOTO,
10 BHsiBNeHne TpeOyeT KPOLOTJIMBOCTH, a pPafoCTh OT Ha-
Xoarm neGonkmas...

Hexnit gpannyscrmii marematnk B 1948 romy mocnan
B aMepurauCKHH e/KeMCCAYHHN MaTeMaTHYeCKHN KypHAT

- 101



8afavy, B KOTOPOH EyAHO OHJO HAUTH TaKoe HATYPAMEHOE
UECAO0 I, KOTOPOE YIOBAETBOPHET CREAYIOMIEMY Y CAOBRETOL

n® = 19 000 458 461 599 776 807 277 716 631,

a TaK/ke IPOCHJ HPOBEPHTEH, 9TO HE FOIBKO caMo 910 29-aRau-
HOE YHCJIO HEeJUTCA Ha n, HO W Kajiad W3 ABAALATH BOCHMH
€ro KPYrOBHX HEpPeCTAHOBOK MNe¥MTCA Ha n ©0e3 ocTaTHA.

Uro6 06NerynTh TPyH YMTATENI0, BHIBATAEM HpPEIHO-
JIo;KeHEe, YT0 pedyb mjeT o umucxe n = 2 668 423 111. Mu Tax
H3My4YEeHE DOMCKaMH 5TOrO YHCIA K, YTO He AMeeM CHJI sl
OpPOBEPKH €0 H HPOCHM CHelaTh 3TO YHTATEN.

8. Herpymsmie Axa yMBOReHAS SHCAR

CymectByer Takoe umclio, OKaHYMBawlieecA Nudpoi 2,
B KOTOpPOM, €CJIH IIePECTABATH 3Ty JABOMKY HA HAYATO YHCIIA,
HOJNYYHM YHCJIO0, KOoTopoe Oyner TOYHO BABOe GONbINe Hpefhi-
aymero. JlpyrmMm cioBaMd, YMHOMKEHEE JTOrO 9HCIAa Ha 2
BHRIIQIHSAETCA IIyTeM OPOCTOrO NEePEMEINeHts JBOUKH ¢ KOHLA
ypclia B HAYAJIO.

Bor 310 uncio m pe3ynbTaT YMHOKEHHS €TI0 Ha 23

105 263 157 894 736 842,
210 526 315 789 473 684

Kar Gruto mailijeno 5To wmcio?

Ouens npocteiM myteM. Tak kar ero mocnegusn nudpa —
nIBolika, a mocre mepeMemenms Iu$pPH 2 HA HAYAI0 3TOrO
pAja qugp ME JOJKHEE HOJYYHTH YIBOSHHOE YHCIO, TO IpEei-
nocuaenHeir nugpoit momxno OHTH 4, TpeThell ¢ KoHma — 8,
nepey; BOCkMepKo# — 6, mepeq mecTePKoOi FOMHKHO CTOATD 3...
I Tak jallee, MOKa He JolileM RO HYJHA, YABOHTH KOTOPHI
yiKe HeJb3A.

ITndprr HalimeHAOro YHCIa MOMKEO SamHECATH IBYKPATHO:
105 263 157 894 736 842 105 263 157 894 736 842 mam
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IKe Tpdeupamo, UETBEPOKPATHO M TaK gakee, a 0CoOEHHOCTH
JIeTKOTO YMHOMERWA HAa 2 HOJYYeHHOe IpH 9TOM MHCIO
COXPAHACT.
q
TaxaMm e 00pasoM MOMKHO OTBICKATH YHCIO, KOTOpOe,
nociie DEpecTaHoBKE Ippdpsr 4 ¢ KOHIE Ha €ro Havawio, cTa-
HOBETCS BUeTEEpo Gosrsime.
9ro OymyT 3mawnTeRBHD Golee KOpOTEHME, 4YeM paH},fne,
wmesia:
102564,
410256

¥ cEOBa MO’KHO BEIEHCATH LAPPH 3TOTO0 UYHCIA JBY-
KpaTHO, TPOEKPATHO M TaK fajlce, a HONYYeHHEe UUCIa CO-
XPaHAT CBOK OCO0EHHOCTE — JIETKOCTh YMHOKCHHA Ha 4.

A MOKHO I IOJIYHATE YXCI0 N000HONE CTPYKTY PR, OKaH-
ypBaniecca Ha 3 mim Ha o? I{To Be cMOKeT OTBEeTHTH HA 3TOT
BOIIPOC €pa3y, TOT HYCTh IpefmpmMeT PsAJ MOMEITOK, ONHAKO
JIO/KEH 3anacTach TEPIEHHEeM...

A BOT HEKOTOPHIL pazpaj umcen, Jerko gelammxca. YTobn
pazgennTs uncao 8712 na 4, mocTaTOMHO 3aUHCATEH €ro B 00-
patHoM mopsawre: 2178. B camoym pese:

g1z _
2478 —

Lmppar storo Tmera MOMREO MOBTOPET: MEOTOKDSTHO, &
JIeTKOCTh JieJICHAA Ha 4 COXPAHHUTCA; HAUpHMep:

871287128712
217821782178 — 4
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Mesxny 87 m 12 MoHO BCTABHTH OJIHY WJIM MHOTO JAE€BsI-
TOK, & JerKoCThb JieJieHUsl Ha 4 COXPaHMTCH:

879912 7
219978

Ecnz MH 3aXoTHM IOBTOPATH 9YHCIA, «HAdapmEpOBaH-
HHIEY JIeBATKAMH, TO AOMKHH OyJeM pasMecTHTh HNEeBATHU
CHMMETPHYHO, YTOOH =pm ofpalendsm YHCIA JEBATKH 9TH
OCTANNCh HA MECcTe; HaIpPEMep: )

879991287912879128799912 4
219997821978219782199978 —

HKpowme Toro, npa noBTopeHnn Yuces HX MOMKHO PA3ACIATH
HYJAMH, JEIH OH TOJBKO HYJH OHJIM pasMEINEHH CHMMET-
PUuHO, Tak 9TOOH npm ofpameHmH umceNl BCe HYJHM OCTAJUCH
Ha MecTe; HaIpEMep:

879912087120000087120879912 Wi
© 219978021780000021780219978 —

IlopobunMu croiicteamu o6namaer eme umcao 9801; ecam
ero sanmcarh B 00paTHOM NOpALKe, TO IOJY4YHMM YaCTHOE OT
JeJieHMs1 9TOro ymesaa Ha 9:

9801 : 9=1089.

*

Ho o uncie 1089 mMm mororopmM ocoGo.

9. Yucno 1089 u nexoroprie npyrue

BosemeM Kkaxoe-nmfGo TpexsHauHOe UHCIO, B KOTOPOM
umEcyo coTeH Gonble umcia emguuy. V3 sToro 4mesna BHuYTeM
$TO JKe YUCJO0, BaNHCAHHOe B 00paTHOM HOpAAKE; HAIpAMep:

832 7%k
B G
594 099
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Ecaz B paspocTE Be OyZeT COTEH, TO HA MECTO COTEH Clie-
[yeT BIACATH HYJlb, 9T00H HOJAYYATE TPEX3HAYRYI0 Pa3HOCTD.
K sroii pasHocTH mpH6aBIM pasHOCTH, 3aNHCAHHYI B o0part-

HOM IOpAAKE, M B pe3yAbTaTe CJOKEHAA HOJYYHM YHCAO
1089; mampmMep:

594 . 099
T o495 T 990
1089 1089

Yncno 1089 ouens nerko ymuokmTs Ha 9, [OCTaTOYHO
TONBKO 3aUMCATH 4MCA0 B OGpaTHOM mOpAKe:

1089
A 40

9801
Tem ke cpoiicTBoM oGnajan? H ciefiylomue wmciia)

10 989 109 989 1099 . . . 9989
S e 9

98 901 989 901 9899... 9901 .

4 Tal)Ke NOBTOPEHHA 3THX YHCeJ, pa3rpaHH4YeHHHX RJin
HCpasrpaHMYeHHBX HYJAMH, HappuMep:

108 910 891 089 109 989 000 109 989
X X

9 9

980 198 019 801 989 901 000 989 901

Vmuoimm gueao 1089 na 2 o na 8:

1089 1089
e n! N wlie

2178 8712
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Mmu papum, uro ecsm umeno 2178 ympoxmMm Ha 4, TO TO-
JIy9MM 9HCH0, KOTOpoe Oy[eT OTIHHYaThCA OT HCXOFHOTO TeM,
uro Gyner sanmcaso B ofpaTHOM HOpSAIKe, TO €CTh MH IIOQJIY-
YuM OoOpamenHoe 4HCIO.

Tem ke cpolicTBOM oOiamarT umcia:

21978, 219978, 2199...9978,

a TaK/Ke ’X INIOBTOpCHMA, pasrpanuYeHHBIEC MJHA Hepasrpa-
HUYEeHHBIC HYJAMH; HaIpHMEp:

21 780 002178 219978219978
¢ g ks 4

87120008 712 879 912 879 912

CpaBHﬂM cilenyoiye InpoHsBelenuA:

1089 1089
X 3 X 7
3267 7623

a Talke eme OZHY Iapy NIpOH3BeIeHmii

1089 1089
AR gt LT

o 4356 6534

B® o6omx caywasx B NPOH3BENEHUAX MH IOJNyyaeM B3a-
uMuo ofpamennne srcna. 11, nakonen, ymuOxenne: 1089 « 5—
= 5445 B NIpomBBeleHHA JAeT UHCIO, KOTOpoe mocie obpa-
IEHAS He B3MEHSIeTCH, TO €CTh €eCJIH ME 3alBIIeM S5TO YMCJI0
B 00paTHOM NOpPARKE, TO MOJIYIHM TO 3Ke camoe umcio. To ke
camoe Oyper, ecim MK BO3BMEM, HAIpAMEp, CJIEAyILce
YHCJIO3 :

10998900109989
. 5

94994500049945
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10. J0GomLITHBIE CBOMCTBA UHMCESX

Upeno 119 nprm penenmn Ha 2 faet B ocTatke 1; mpm nese-
ruy Ha 3 faeT B OCTaTHe 2, HpY AeJeHAN Ha 4 IaeT B OCTATKE 3,
npu [eJeHEE Ha 5 [laeT B OCTaTKe 4, IpH jejienum Ha 6 gaer
B ocTaTKe D; Ha 7 e meymTes Oez ocTaTKas

119 : 2 = 59 ocrarox 1
119 : 3 = 39 ocraror 2
119 : 4 = 29 ocraTok 3
119 : 6 = 19 ocrTaToK 9

Bropoii nrdpoi YacTHOTO B 9TEX YETHPEX CIIy9asX Beerma
sasaseTca 9, a mepsue MAGPH Te e, 4TO X B OCTATKAX, TONBKO
sanucaHE B OOpa¥HOM HOpSAAKE.

Mosxuo eme ,1106aBH’1‘L YTO STO UYHCJIO IpH AeneHnH Ha §
B OCTATKe Jaer 7.

Upeno 225 MOKHO HECKONBKAMR CHOCO0AMZ Da3NOIKATH
B NIpPOTPECCHH, NEPBHIM YJIEHOM KOTOpHX Oymer 13

225 =1 475 - 149
225 =1+423 + 45+ 67 + 89
25=1+7+13+ 19+ 25+ 31 + 37 + 43 | 49

Moxuo @ nogoGHKIM ke 00pas3oM pasiIoMuThE YHCHO 225
B HNPOTPECCHI0 W3 CEMHA YJIEHOB?

Ymeno 228 MOKHO DPa3iqOKATH HECKOIBKAMH CIOCOOaME
B IPOTpecCHH € OfHOM H TeM jKe IEepPBHM YJICHOM)

228 = 18 - 44 + 70 + 96
228 = 18 + 26 + 34 - 42 - 80 + 58
228 =18 + 21 - 24 1+ 27 + 30 - 33 - 36 |- 39
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U cuopa ponpoc: cymecTBYIOT Jin eille mHKeE MofoOHEE 310
crnoco0kl pasiosenna uncaa 228. JTo Jerkas, HO OYeHB HH-
TepecHas omepanus JUis HOJYYEHWs MHOTHX JOOOMRTHHX
womOmuanmit. CoperyeM DpoielaTh €e CaMOCTOATENLHO,

Uncaa 125, 250 m 375 obnagator caepylomeil obmeil oco-
OEeHHOCTBIO, & BMECTe C TeM K OTIMUYATeNBHOI uepToii: uTobbt
pasfennTbh OX Ha O, FOCTATOYHO 3aYePKHYTH NepBylo mudpy:

125:5 =25, 250:5 =950, 375:5 = 75.

CremopaTelIbHO, 9TH YUCIA MOIKHO HA3BATh CAMBMO Jier-
kuME [as pfenenusi. Tak ixe Jlerko BHIOJHAIOTCA H CIEYI0-
Iye JIeICHAA:

1125:9, 2250:9, 3375:9, 4500:9, 5625 :9,
6750 : 9, 7875 : 9.

CymecTsylor Jm emie § fipyrae nofpoGune nesennsa? ¥ koro
eCTh jKejianue, UyCTh LONINET.

Yucio 36 obmamaer ciienyomuM CBOHCTBOM — IIpOH3Be-
nacuge ero Imdp paBHO €ro MOJOBHHE, & CyMMa mudp panHa
ero uyetsepta. Hpome roro, cymma mmdp umcna 36 paona
cymMme nudp ero mociefoBaTeJNbHRX KpaTHHX: 72, 108, 144,
180, 216, 252 (3mecy papn oOpaiBaeTcH...).

Cymma 36 mepBEIX HOCIe0BATEILHEIX HATYPAIBHEIX YA CElI,
10 ectb 1 + 2 -+ 3 4 4 4 ... + 36, pasna 666, a cymma
nadp storo umeaa 6 4 6 - 6 papHa mpomzsefeHmI0 IWPp
umcaa 36.

C uncaom 666 MokHO mpopeNaTh H3BECTHEIL dokyc: yne-
JMYETbL €r0 Ha IOJIOBHHY, HHYero K HeMy He HIpmbamiisis,
TOABKO LOBEpEYB ero Ha 180° T0 ecTh IOCTAaBUB «BBEpX
HOTAMHY,
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Ly

Cnenymﬁme mapu umcen 2 wm 2, i% u 3 obnajgaroT Tem

cBOMCTBOM, 4T0: 2 +2=2.2 & 1%+3=1%-3. Ilo-

pmuTe APYrAe Takue sxke mapw. Unm sarnsndTe BO BTOPYIO
yacTh 9TON KHUIH.

&3 16!
65
MoncHO 329€PKHYTH HIECTEPKH B UNCIUTENAX M 3HAMCHATENSX,
a permunHA obemx apoGeii copepmenno ue uamennten. Cyme-
CTBYIOT JIH ellle M Jipyrue Takme e npobu? Hasepuoe! Mx
CTOMT HOHCKATB.

Hak ynampuTelbHO MOKHO COKpaTHTH Jipobn

Yiie HeCKONBbKO pa3 MH HpUBOAUAE TaGimily pesyibra-
TOB OT YMHOKEHHA MJH BO3BEJCHHEs B KBaJIpaT LIEJIOLO PAAA
uncesl, B KOTOPOM NOBTOPAINCE OHA ¥ 7€ 3Ke IU(pE, BCTa-
BJICHHBI® BO BCE BO3pAacCTAKOIIEM KOJMYECTBE MEMAY ABYMA
NOCTOSIHABIMY, HEM3MEHHEIMA Uupamm.

[ogo6noe sxe sBICHEE MOMKHO DPOCICARTL B CAEAYIOEX
KBajipaTax:

42 = 16
342 = 1156
§ 3342 = 111556
33342 = 11115556
333342 = 1111155556

B opnoii MaTeMaTRuecKoli KaATe HaOOPIEK BMECTO uYHCE
2°. 9% pabpan 2592. Koppextop 51y cepwnesnyio ommbky
NPONyCTAJ, U KHATA BHINJA B CBET B TAKOM BEJiE. JTy KHH ry
H3y4ano MHOFO MAaTeMAaTHKOB, BCe HpPEeAKJYIEe H HOCIeNyIo-
e BHYECICHASA NPOBEPAJNCH, & Ty ABHYIO OWHORY, npo-
LymeRny10 Ha0OpIEKOM I KOPPEKTOPOM, HAKTO HE 3aMeTMJI.
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Hax me 310 MOrIo CRYIATHCH?

Cnyumioes 5TO, HJHA, BepHEe, MOIJIO CIYUYHTLCHA, MOTOMY,
uro 25. 92 = 2592. 3r10, NO-BEAUMOMY, ENWHCTBCHHHIH B
€BOEM PORE YUCIOBOH KYphes.

11. YMHOKEeHHe ¢ ITOMOIbI0 TAJLHEB

Fosopsi 00 yIMBETEJIHFHEX CBOHCTBaX JIEBATKHE, Mbl ITpH-
BOMIMIII HM3BECTHH €IF0c06 YMAOMHEHHA Ha 970 9HCHC € IO
wolpo Uanbmen. Hewulr cuwpmickmit anrop X VIl pexa me.
¢avmimn Bexa-dgamu (1547—1622) B cBoelt kuEre, odend
pacopoctpasennoil B Ilepcum m Mupnm, kotopas HasHBaeTcs
«O cymmpocTm cueray, NPHBOJAT HECKONBKO OMINYHEIH, HO
TOMe oUeHb NCKYCHEIH CII0c06 YMHO/KEHES PR ITOMOIXA ITailb-
IieB PYR Ha [pyrae 9ucid, ROTOPHE meoOXomM LA TeX, KTo
HE MOReT MII HE XOUeT 3aMOMHRTE TaOJIANY YMHOKEHEA
faaeme J.

Krto sapoMenia, crkoxbko Gymer 2- 2, 2+ 3 m Tar pmanee,
BIIIOTH A0 D+ 5, TOT y#Xe MOKET NANLINe He M3YyTaTh STOIl
TpyaHO Hayk#, mGo eMy BIIOJIHE XBATHT HAJbIeB [ Bb-
nonsennsa Gojee CIOMKHEIX YMHOKEHHI.

Ipenmonosnd, YTo HaM HeOOXOAMMO BHIOJHATH YMHO-
skenme 9 - 8.

Ho9=05-+4+4 a8=5-+3, 10 ectb 9:- 8 = (6 4 4) X
X (5 4 3). ’ :

Mz mopamMaeM 4 majelia OgHON PYKE B 3 Haibla Apyroi
pyra. Cymma mopHATHX nansuen (4 + 3) obosHaunmT umcso
IleCATKOB IpomasefieEnA (7), a UHNCIO eAWHHI, NPON3BEICHUS
MBI IONy4nmM, YMHOMKAsA SarmyTHE MMATLIE ORHGH DPYRE HA
Y@ECJa0 BarEyTHX NanbieB Apyred pyra: % - 2 = 2. Cuego-
paTellbHO, B KOHEYHOM pe3yibrare mmeem 9 - 8 = 72

Hpm punonsemwm ywvuoxerma 8. 7, wro o3magaer
(® 4 3)- (5 -+ 2), cuepyer sarmyTs 3 HaJTBNa OFHOR pyKH
u 2 majgbna Apyro#f pyKm, & OeTATLHEE HNaFbOLl BHEDAMAEE,
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CyMMAa COTHYTHX HaiNbReB 3 -- 2 = 5 ofosmagaer wymeno
#OCATKOB HDPOMBBEIEHNA, a HPOH3BEACHUE BHOPAMICHHAIX
paxsiies 2+ 3 = 6 0603HAUNT YECHO €EERMI] HCKONOIG pe-
syasraia. B koHeusoM pesymbrate meamyuuM 56. Tarosm
TPYAHOCTH TOJOGHOrO0 YMHOIKEHHSA.

Opmnako... oaHaKo, HmOMaAy#, Kyja OpoHic 3ay4ETh Talb-
JALY YMHOKEHHS.

12. HekxoTopsie pasmnooGpasns
IIPH YMHOKEHHH H JeJICHHH

Crosxenne JimHEEIX cTOnOmOB umces, ocobenHo Ges mo-
MOINE COOTBETCTBYIOUIMX MAaIlnH, HECOMHEHHO, OJJHO B3 CaMHX
cRyuHeimuX 3aEATHH Ha 3emie. Ho savacTylo yMuoxenme
U fAelieHHe TOME MOYKeT OYeHL M3MYUUMThL YeJOBeKa.

Yro0H 5TH HeMHTEPECHEe oNepanul XOTh CKOIBKO-HEGY L
paanoo6pa9:mx,, MOFKXHO BBECTH B HWX HEROTOpHe HeGonbime
BHEON3MEeHEeHH A,

Tax, manpmMep, KorZa yike Haf0eCT YMHOMKeHDe, IPOH3-
BefleHHe HBYX YHCEN MOKHO TIONYYHTH IyTeM CIOKeHTs,
Ilpepmomoskms, uTo RaM HYXHO YMHOHTE 43 Ha 213. Bammcei-
BaeM OfiuH W3 OpuBefeHHHIX 3IeCh CTOAOLOB, 06BACHATE KOTO-
pHie, NOKaNYil, HeT HeoGXOMAMOCTH, B BEIIOJHAEM CIIOKEHHEE:

213 43
213 43
213 mmm 43
213 43
213 43
213 43
213 9159
9159
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-Inn pasmoofpasmag MH MOMKEM OPOXENATh YMHOMKEHA®
€ JeBOIl CTOPOHEI, BMECTO TOTO YTOOH HPONEAHBATE €r0, KaK
NpuHEATO, ¢ upapoil cToponr. Ilpm sToM BMecTo mepemelne-
MA KaKAOro IOCJIEAYIOIEr0 YKCIA IPOM3BENEHHA RBIEBO
OymeM mepeMeInaTh €r0 BIPABO.

Hmxeupmpepennnit nmpuMep moppoGHO OOBACHAET XOf
nelcTomii:

4235 g 4235
3147 3147

29645 12705

16940 4235
4235 16940
12705 29645
13327545 13327545

JhoGonuTHOIT Pa3HOBEHOCTEI0 YMHOKEHAS, XOT# 3apa-
Hee ciemyer NPeNyOpeAmTb, YT0 OHA BOBCE HE YCKOPACT
9TOr0 peiicTBUs, ABIAECTCA CJIEAYIOIUE cnocol.

IlpepmomosmM, 9TO HAM clefyeT NEPEMHOMKHTEH [Ba
yeTHpexsHauHKX umcia, Hampumep 1925 ma 2347. Ilyctwn
nepeoe umcao OyAeT YMHOIKAeMEIM, & BTOPOe MHOMKH-
TeJIeM.

Ecam MpoxmTens HedeTHoe uECio (B HamieM OpEMepe
2347), 1o ymuoxaemoe (1925) MH HoguepKEBaeM, YMHOMKaeM
Ha 2 ¥ ONHOBPEMEHHO NeNuM Ha 2 MHOKATENb, HpHYeM OCTa-
7oK 1 ot6pacmpaeM. B mamem mpmMmepe MH CHOBA IIOJIydYaeM
HeueTHOe uucio Bo MHOMmTede (1173), cremoBatenbHO, moOp-~
yepkmBaeM Hopoe ymHo;xaeMmoe (3850).

Iloctynmaem Takmm o6pasoM W janpme, KaXAL pas moji-
YEePKABAaA TO YMHOKaeMoe, MHOMEATENs KOTOPOTO ABJISACTCH
HEUeTHHM YUCJIOM, DOKA HE HMOIYIHM BO MHOKHTCIE CHHULY.

412

|
1
4



Toraa BCe UHCJA, NOAYEPKAYTHE B cTOJIONEe MHOMUMEX,
craaHBaeM; X cymma Oyjer paBHA HCKOMOMY IPOH3BEe-

HUIO.

- 1925 2347
3850 1173
7700 086

15400 293

30800 146

61600 73

123200 36

246400 18

492800 9

985600 4
1971200 2
3942400 1
4517975

9710 cpejHeBeKoBHil cmoco6 YMHOKEHHSA — IyTeM YHBOe-
HUA. :

-

Henenme MosxRO cBectn K paramranmio. Hycts, Hanpamep,
nyskao paspemmts 1153 ma 47. Yacthoe, koreuno, Oyper
cocroaTh u3 AByX madp. Hudpa mecarros wacTHOrO ykamer,
ckoJbKo pas 470 comepamTen B menmMoM. B a10M serko y6Ge-
JmThen npm momMomu peumTapmsa. W 1153 pryects 470 Moo
LCero fea pasa; BHAYMT, Hupoil mecATKOB yacTHOTO Oypmer 2.
Takum sxe myrem y6empaemca, uro 47 m3 ocTapmmxca 213

443-



A
MOKHO BHYECTH Y€THIPE Pasa; CACHOBATEALHO, ML OHPene-

I YECAO eEHUI[ B YACTHOM, @ B OCTATIE BOAYuEM 20.

1153 | 47
470 | 24

—

684
470

213
47

166
47

e

119
47

72
47
25

13. MraoBeHHOE BO3BEICHHE B KBAJIPAT

10T cm0CcO6, MEHCTBATENBHO HPEBOCXOMHEIN, K COKaje-

HEI0, UPEMEHAETCA TONBK® FiA HUCEN, OKAHUMBAIOHWXCSA

HA OATh. IIpaBuio TakoBo: YHCIO [ECATKOB

* yMHOMzaeTcs Ha ciefyloliee 3a HUM Godbinee

YACNI0, a8 K IPOU3BEHEHNI0 NPHILCEBAETCH
25; Haupumep:

45% = 2025, rme 20 = 4. 5;
75% = 5625, tne 56 =7 - 8.

O6psicnATe 970 I[PABEIO HETPYAHO.
Hampoe ppysmaumoe GHCHO, OKARBYNGAI0-
meecA HA 5, MOKHO mpeAcTapaTe ® same 10z + 5, apm-
MeM @ ABJIACTCA UHCHOM JECATKOB., 1eHeDh BMUHCISEM:

1
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(102 + 5)* = 1002 -+ 2 - 5- 10a + 25 = 100a? - 100a -} 25,
a sro pasao 100 a (e +- 1) 4 25, 10 ecTh a(a + 1) - 100 - 25.
9roT cHOCOO IPEMEHATH MOKHO, KOHEYHO, He TOJLKO K JBY-
3HAURKM YECHaM; HaOpEAMep: )

1052 = 11025, e 110 = 10 - 11;
1352 = 18225, rme 182 = 13 - 14.

XoTa NpE MHOTO3HAYHOM 9HCJIe HEOOXOHUMO OTHENLHO
REOOJNEATH Ha yMare yMHOMKCHOE YUCIa ICCATKOB HA YUCJIO,
na 1 OGonbimee, OGHAKO IPM 3TOM BCEr[ia MOMKHO COKOHOMHATH
DpeMA.

CyImecTByOT eme JXpa HpapdEia ORCTPOro BO3BEJCHHS
B KBagpas.

1. Jina amcen ot 51 mo 59 KBagpaTH BHUHCIAEM CIEHYIO-
muM o0pasoM: K umciy 25 HpumbapiaeM mudpy eNEHUL JfaH-
HOro YHCHa W K Pe3yIbTaTy NPUIHCHBACM KBafipaT 3Toi
nudps equHHUI], HanpmMmep 972 = 3249.

O6mas ¢opmyna: (50 - m)? = (25 4+ m) - 100 -+ m2

2. Hna uncen or 41 mo 49 cymeeTsyeT cieaymonce MpaBRIO
BO3BEJIEHNA B KBaJpat: K umciy 10 npmGapiusiem umdpy emd-
HOY AAHHOTO YREHA, & K PpedylbTaTy OPHRUCHBACM KBajpaT
“uCia, He0CTAIOMNero eEEELAM 0 IeCATH, HanpaMep 462 =
= 2116.

Obman dopmyna: (40 + m)=(15-+ m)- 100 + (10 — m)2.

Cnegyer oSparrTs BHEMAREE Ha TO, 9T0 B 660HX caywaax
caegyer mmears: 12— O1; 22 = 04; 3% =09,

14. Crenens B NpOrpecCH® M MPOrpecCHA B CTENEHH

OueHr MHOrOYUCIEHNH W OY€Hb WHTEPECHH YICJIOBEIO
KOMOWHaN@M ¢ DPOrpPecCEAME, a OCOOCHHO € Pa3iIHYHEIME
cTemreEAME mx wieHOB. Flora paccmoTtpmm 9mm KoMOmMEADRR
B Ipaspnax apm@MeTHYeCKO NpOrpecCHE H B HpeAeaax
HaTypanbHOTO pAAA JUCET.
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HauneM ¢ Dokasa OueHhL HArNAAHOr0 rpadmiecKoro Cmo-
cofa cyMmmmpoBanMA Kakoii-Jim6o apmdmeTmueckoil mporpec-
CHH. : '

Hanpamep, Hy:HO HailTH CyMMy 4JI€HOB cJexyiomcii upo-
rpecenn:

1, 4, 7, 10, 13, 16.

|
7 p
% G
//// (//A
9% 497 %
% G GHOBH Y
Pnec. 42

Ilpessie Bcero BammmeM JaHAYI0 Iporpeccuio B obpart-

HOM HODpAMKe:
16, 13, 10, 7, 4, 1.

HaueptuM B mepBoM pafy 1 KIeTKY 3alITPEXOBAHHYIO H
16 nycTHX, BO BTOPOM — 4 KJETKA 3aWITPUXOBaHHHE X
13 nyctux m 7. A. (pEc. 42). -

CoBepIIeHHO OYEBHJHO, WTO CyMMa WICHOB paBHA qucay
PIM 3AINTPEXOBAHHKIX KIETOK, HJE IYCTHX KJIETOK, CIeJo-
paTelNbHO, MOJOBHEHE BCeX KICTOK O0OpasOBaHHOTO TaKHM
06pasoM TPAMOYTrONBHMKA; 5Ta cymma pasha 6- (16 + 1),
3HAYET, CyMMa 9JICHOB BHINEIpOBEJICHHOM IPOrpecCHH PapHA -
0:d0r1) _ 5y

Camuiii jerkmit cooco6 cocrapienus TabJIENE KBaJpaToB
qucel HAATYpajibHOrO PAMla OCHOBAH Ha CIEHYIOHEeM.

B nmepnoM cronfne mooyepefHO 3anMchiBaeM Iejike Ymucia,
pauupaa ¢ 0, caefosatensro: 0, 1, 2, 3...7
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CxnaneiBag ot umena mapamm: 0 -1 =1; 1 4+ 2 = 3;
9 +3=05mu T. ji., MOIyYaeM TOCIELOBATCILELE HEUeTHEe
ypcJa, KOTODHE BHIECHBaEM BO BTOPOM cTONONE, HA NOJ-
cTpOKH HIie IEepBOTo croabua.

B TpetneM cronbue ceepxy mmmeM O m mpubabiseM K HeMy
Gamxafliee YWHCIO K3 BTIOPOTO cTONOHA, CIAEAOBATEGIABHO,
0+ 1 = 1; 5Ty eNUHMIy 3anECHBAaEM B TpeTheM CTOJOHE
pox nyieM. IU sroMy umcny 1 npmbapnsiem saTeM ciefylomee
upcA0 W3 BTOpOTo cTolbma, caenosaTeinbho, 1 -3 = 4;
5Ty UCTBEPKY samuchkBaeM B TperheM ctosGne. IHocryman
raxaM ke ofpasom pameme: 4 -+ 5=9, 9--7 =16,
16 4+ 9 = 25,..., Oymem nonyyath KBagpaTH HOCACHOBA-
TeALHBIX HATYPAJNbLHHX WHCENd:

0 0
1
1 1
3
2 4
5
3 9
7
4 16
9
5 25
11
6 36
13
7 49
15
8 64
17
9 81

Hanpascep, 72 = 62 4+ (6 + 7); 8 = 7* + (7 1 8).
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A por pmpyraa sepcEs TaOAHIE KBaAPaTOB)

1leae ITonxane Ilepenie Broprie
aucaa EKBapaThl PasHOCTHA PaspoCTa
0 0
1
1 1 2
3
2 4 2
3
3 9 2
7
4 16 2
9
5 25
11 -
6 36
7
«HepBLIe PasHOCTH» — 3TO PAa3HOCTH HOCAEeAOBATCILHBIX
KBapaToB:

1—0=1, 4—1=3, 9—4=35, 16—9=17,...
«Bropee pasHOCTEY— 9TO HPHPAMEHAA NEPBHX PasHOCTEH:
3—1=256—3=2, T—5=2, 9—7=2,...

«Bropas pasHOCTH» IOCTOAHHO OffHA M Ta jKe: 2, B TO BpeMs
KaK «HEPBHE¢ Pa3HOCTH» — BTO HOCIEOBATEILHbLIE HEYCTHHE
ymcna, HAumHAA © 3; CiIe0BAaTeIBHO, JIETKO MOMKHO HpPOJOJ-
JKETL CTOJNOCI] (IePBHEIX pasHocTei», A HOJIHEE KBAJPATH
BHYACIAITCA CICAYOMAM CHOCO6OM: K HOCTE[HEMY BhIIHC-
JIEHHOMY KBajgpary mpmbasisiercsa Gimraiimas «IepBasd pas-
HOCTBY, CJIef[0BATeIBHO:

2= 1+ 3=4
3= 4+ 5=09
2= 9+ 7.=16

=16+ 9=25
62 = 25 +-.11.=.36
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CyMMa HepBHIX IOCe[ORATENLHEIX EeJIBX HeYeTHHX Ihcel,
paumHaf ¢ 1, Bcerma paBHA KPajpaTy YHCHA 9THX YHCEN:

14+ 3= 4=22

1+ 3+ 5= 9 =232

143+ 54+ 7=16 =42

. 143454+ 7+ 9=25=5752
1+3+5+7+ 9411 =236=062
14+34+64+7+9+11+13=49=T7°

CyMMa KB3J[paToB TPeX LOCIe[0OBATEJBHHX HEYETHHIX Y-
cell papHA KBaj[paTy CpeJ{HEro uMcjia, YMHOKEHHOMY Ha 3 M
yBel@uensoMy Ha 8:

12 432 - 52 =3.32 8
32 452 4 72 =3.5' 8
50+ 75+97=3.7" 8

Kasxmoe mpoctoe uUmMCIO, KOTOpOE MIOCHe YMEHBIDGHMS
na 1, pemamock OH Ha 4, cIEOBATENHLHO, HPOCTOE YHCIO
Tana 4n- 1, MoskeT GBITH paslokeHo Ha CYMMY JBYX IIOJ-
HEIX KBaZIpaToB; HAHpPHMEp:

5 =12 4 2% 13 = 32 4 22, 20 = 5% -+ 22 41 = 52 4 42,

A Tamie KBajpaT TaKoro HPOCTOr0 YACIA PaBeH CyMMe
JBYX KBafipaToB: ’
0% = 32 4- 4% 13% = 122 - 5% 292 = 212 4 20%

412 =402 -|- 92,

HyOu srux umcesn Toke ABIAITCA CyMMaMH JBYX KBaji-
PaToB:

O = 112 4 2% 133 = 462 4 92; 29% = 1422 | 657
413 = 2362 4 115%,
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TIpm toM xyOm MoryT OHTE pasyio;KEHH Ha KBAJpaTH
HECKOJILKEMHA pasimgHuMn cnocobamum; sampumep, 5% raxixe
pasio 102 -+ 52, 9Toro Henb3s CKasaTh O HEpBOIf E BTOpOM
CTENEEN STUX HUHCelN.

Tabmmya xy0oB Yncen HATYpPaJBHOIO PAHA COCTABIAETCA
HeCKoJIbKO Ooliee cioKHEM cmocoloM, uem Tabnmna Kpajl-
paTos. ) :

lenne Hoanble IlepBHe Brophie TpeThR \
uucaa KyOn DPa3sHOCTM pasHocTi PasHOCTA
0 0
1
1 1 6
7 6
2 8 12
19 6
38 27 18
37 6
4 64 24
61 6
5 125 30
91
6 216

«[lepBEie pasHOCTH» — 8TO PA3NOCTH MOCAEHOBATEIALHHX
xybos:

1 ~0=1,8—1=7, 271—8=19, 64—27=237,...°

«Bropre pasHocTH» — 5T0 UPUPAINCHAH «IEPBRIX pas-
HOCTEH):

7—1=6, 19—7=12, 37 — 19 =18, 61 — 37 = 24, ...
M= prpmM, 9TO «BTOPHE Pa3HOCTH) HOCTOAHHO BO3PACTAIOT
B5a 6, a 3HAYAT, ¢TPETHE PA3HOCTHY» PABEK HOCTOAHEOMY yncay 6.
Yrobul coctaputh Tabimily kyOop, BHIHNIEM JalbHei-
mpe KpaThele umcia 6 B KadecTBe (BTOPHX PpasHOCTed»:
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6, 12, 18, 30, 36, 42, 48, 54, 60, ..., saTcM 3anucHIBaeM «ep-
phie PasHOCTH», HauuMHaA ¢ 1 1 npEGaBIAA K KaKAOMY UHCILY
cTeYIIMYI0 32 HAM (BTOPYIO Pa3HOCTE):

4 +6=17,74+12=19, 19 + 18 = 37, 37 + 24 = 61,...,

TOUHO TAKHM jKe oOpasoM NonyuaeM moJuhe KyOmi:

2= 14 7= 8
3= 8+19= 27
43 =27+ 37 = 64
53 = 64 - 61 = 125

I

I

U, nakoHel], HECKOJIBKO MHTEPECHHIX CBOICTB KYyOOB.

1. RyOu umcen, okxanumpamomuxcs Ha 1, 4, 5, 6 m 9,
TO)KE OKAHYMBAIOTCH STHMH K€ NUQPaMH; €JeIoBATEeNBHO,
PasHOCTH TaKAX uyHced M MX KyGoB Bcerjja OKaHYMBAXOTCH
nysnem. HyOu sxe umcen, oxarumpawimuxca na 2, 3, 7 u 8,
oxaHumBalorca Ha 8, 7, 3 u 2; TakuM o0pa3zoM, CyMMH 3THX
uynceJ ¥ mX Ky0op ToKe BCErjia OKaHYMBAKTCA HYJEM.

2. Ymcno, oKaHUHBAIONIEECH HEKOTOPHIM YHMCJIOM HYJEH,
He MOKeT ORITH NOJHHEIM KyOoM, eciim umciio ByJel He fesmTcA
na 3.

3. Rampmpiit nonnstii kyG ABNAETCA MM KPATHHM unmcia 9,
HIM KpaTHHM uncia 9, yBeImueHHHM MJIF Ke YMEeHBIIEHHEIM
1a e[MHALY.

4. CoctapnM TabiMNy W3 HEYCTHHX HATYpPaJbHHX ACCJ]
B Buje CIemylomuX rpyum: ;

1= 1=13
34+ 5= 8=28
T+ 9+ 1= 27=3°

13 + 15 + 17 + 19 = 64 = 48
21 + 23 + 25 + 27 - 29 = 125 = 5®
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CymMa kakI0il U3 3THX NOCNENOBaTENbHHX I'DYIMI PaBHA,
KaK opamM, KyOy ymena comepsxammxca B HeM gmced. HyOu
ypcen 1, 2, 3, 4 m 1. A. rpadmyecKEm MOKHO HpPERCTABATH
B CAeRylolieM BHME, OTKYHa, OYeBH[IHO, CJeiyeT HX O4YCHBb

Prc. 43

NOGOMBITHOS CBOMCTBO, a MMEHHO: cyMMa KybOon Hocirenmo-
BaTeIbHHX UHCEN, Hawy@Hasd ¢ 1, paBHa KBaApary HX CYMMEl
(pme. 43).

Urak, mu nomyqnim:

1+2=3 13428=23°
1+2+3= 6 1942%435=6
14+2434F4=10 1828 +3% 443 =10
14243 +4+5=15 194294394494 59=152

15. UnBepcna

K xouny aroro pasgena upmpefeM elle OJHY HHAWIHCKYIO
sagaqy. VEsepcma — 5T0 o@EO U3 €aMHX JIOOEMHX pa3Bie-
ueHH Il MHIAANER, KAK pEBHNX, ;KUBHIZX B JaBHO MUHYBIICE
BpeMs, TaK H COBPeMEHBNX; FOBOPAT, B HHHE NeTH WHAMNNEB
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MOTYT peliaTh B yMe OUeHb CJIOKHHE 3ajjaud, COCTABJIEHHHE
o MeTony ruBepcnn. OH 3aKiI09aeTcsaA B TOM, YTO Ha3HBAETCH
pan sieiicTBUil, HAYMHATH KOTOPHE CJElyeT € IOCJE[HETro.
Jipeppefinnil 3 M3BECTHHX HHAWHCKAX MaTeMaTHKOB Apua-
Gxata (V BEeK H. 9.) KOPOTKO, HO TOYHO OHpe/iesieT HHBEPCHIO
cnenyomuM o0pasorM: «YMHOKeHHEe CTAHOBHTCHA [eJIGHHEM,
fejenme Ipespamaercs B yMmuoenme. Ilpmpamerme oGpa-
pjaeTcs B TOTepIo, IOTepsA npeo0paskaeTcA B HpUpPALNEHHC:
unpepena !!» Ilpemep, Baarteii vamm w3 Jlmnapatw, Jyume
peero o0BACHAT 9T0: «CKaykHW, 0 IpeKpacHas HeBYIIKAa C Xki-
JajolIMM TIJIa3aMA, TH, KOTOpas HCKYCHO BJilafieellb MeTo-
JIOM HWHEEPCHEA: KaK BEIHKO WNCJI0, KOoTOopoe, Oymyum yMHO-

3
JFHEeHHOe Ha 3, 3aTeM YBEJINYEHHOEe HA Z 8TOro npou3peneBus,

1
pasneleHoe Ha 7, YMCHEBIICHHOE HA ey YacTHOro, YMHOHCH-

Hoe camo Ha cebsf, YMEHEBIICHHOE Ha 52, HOCJHE H3BJIEYCHHS
KBaZpaTHOro KopHaA, npubapienus 8 m senenus na 10, mact
p pesyabrare 2?»

Pemenre OCHOBHBaeTcd Ha TOM, 9TO HAUMHATH HYJKHO
¢ KOHI@, 70 €CThb ¢ 2, W NpOJeinBaTh jeiictensa, oGparnsie
YKasaEHEM B ycJloBuH 3sajadm, a mmenno: (2 - 10 — §)2

+ 52 — 196; V196 = 14, 14 - —;:’_ 7-%-:3=28.
O Jlmnasatm, npexpacHan fepa € TIa3aMH, CBEPRAIOIEMA
ACKPOH TeHmn, TH, JOJBKEO OBITH, M B caMoM Jiejie OBllIa caMasn

HeOOMRHOBCHHAN W3 JEBYINEeR, €CAM YMeAaa NCKYCHO pemarthb
B yMe gaike Takme 3amaun!..



IIi. MATHYECKHE OHUTYPBI

O0mue 3ameyanng

Cpenn «MarmgecKAX ¢Eryp» NONb3OBAIECH M TOHEHO
noNB3YIOTCA caMoil GonbImmo#t NOmYJIAPHOCTHIO MAardYecKHe
KBagpaTh. JTo KBafpaTH, pasbuTHe BEa ONPENENICHHOe YACI0
MaJIeHLKAX KBaJpaTAKOB, MJA KJETOK, B KOTOphle BIHCAHEL
yncnia, DpeAcTapaApomue coGoil HEKYI0 IPOrpeccHio. Onn

pasMeImeHH TaK, YT0 CYMMHE Ymcell BAOJb

5132 15| KRIOTO TOPU3OHTAIBHOTO PANA, KAIKAOIO

=Tl nla BePTHKAJIBHOTO CTOiIGIla, a TaKKe Kamaou
U3 BYX JAaroHaaci BCETA OAHHAKOBHL .

6171 Marnueckne KBajpaTh ORI H3BECTHHI

Bl KOTaiiniaM © WHADINAM YKe HECKOIBKO

THICSMeNeTHH Haszay. Berpedalorea kmraii-

Puc. 44 CKEe aMyJieTh ¢ Marm4ecKEMH KBaJ(paTaMd,

B KOTOpDHX eme Iuer mudp, HO yKe ecTh
OTIpe/ieTIeHARe KOJIMYECTBA MPOKOJOB i yrayCiaenmit. Onm
6man maBecTHH Tarksie m apaGam B IX mere Hameil apsL.
13 Eppony MarmuecKuil KBajjpaT TpoONHK Grarofiaps HeKoemy
rpexy, no mmenz Mockonyaoc, koropuii xan B Horcranru-
uomode B Hauase XV crojerns.

CaMBIM IpeBHEM MarnYecKAM KBafipaToOM B Erpone mMozxHO,
6e3 coMHCHOA, HA3pBaTh TOT, KOTOPHI BOCHPOH3BCACH HA
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onroM m3 menespop Jliopepa — ma rpaslope «Menanxonms»
(pmc. 44). 9ToT KBazpaT cocTout U3 16 KIETOK, OH cocTaBieH
TaK HECKYCHO, 4TO [BA LEHTPAJbHHX YHCJA HHEKHEIo pAja
YKasHBaloT TOJi CO3[JaHAA aToro mpomapemenmsa (1514).

V1 B nospHeimne BpeMeHa He IepecTajid HMHTEPeCOBAThLCS
marmueckuMa ¢urypamu. Mrorme MaTeMaTHKM ¢ yBiedeBHeM
paboTaloT HaJ METOAAMH COCTABIEHAS MardyeCKnX KBaJpaToB.

‘1. Baapl marmuecknx (puaryp

Marmueckme QUIypsl JelATCA Ha IJIOCKEE H TNpPOCTpaH-
CTBEHHEIE, TaK KaK CYIMECTBYIOT Marfyeckme KBaJpaThi, Tpe-
YroJbHEKH, OPAMOYTONBHEKE, MHOIOYTONBHMKH W Kpyrd,
a TaKke M Marm4eckme KyOwl.

HpagpaTH JelATcA — B 33aBECHMOCTH OT NpPOrpeccHH,
KoTOpyIo 00pasyIoT umcia, — Ha apuMeTHYECKEE H FeOMeT-
pHEYECKHe; B 3aBHCHMOCTH OT YHCJA KJIETOK BEOJL IPOTHBO-
OOJIOHKX €ro CTOPOH — Ha HeyeTHHe (3, 5, 7, 9 @ 7. n.),
neverno-yernue (6, 10, 14, 18 ¥ 1. 1.) U weTHO-ueTHHE (4, 8,
12, 16 m 1. A.); ¥, HaKOHEL, B 3ABHCHMOCTHE OT PACCTAHOBKH
yuces B KBajpaTe — HAa MarAueckme OOH4YHBIE, Maruyeckue
¢ ocoOHME CBOHCTBAMEH H CcBepXMarmyecKue.

2. O6mmue caolicrBa

Marmueckmit KBagpaT ocTameTcs MarmgecKuM, ecid BCe
UECNA, BXOAAMME B €0 COCTAB, YBEJIWYATH HAM YMEHBIIHTL
Ha opuo m To ke umcno. OcTaHeTCA Takike MarmyYecKHM, ecid
VMHOMHATL MJE PasfedTh BCE €ro YHCIA Ha OfHO H TO ke
uncno. [lna Golee ACHOTO MOHMMAHHMA JOCTATOYHO HpOJC-
MOHCTPEPOBATL 8TO Ha OfHOM npuMepe (puc. 45). B meprpom
KkBappate MarmdecKaa CyMMa, HJA CyMMa uHced BAOJIb
kaxporo pana, cronbua ¥ nmaronaneif, pasna 15; Bo BTopoM
kpanpate Mn mpubapiseM mo 17 k KaskmoMy uHCay, B BOJ-
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mebnas cymma Oyner pasHa 15 -} 3 - 17 = 66; B, Hakowmem,
B TpeTheM KBajJipaTe yMHOM(2eM BCe WICHH Ha 2, W Marmde-
€Kasa cymMa paBHa 2. 66 = 132. .

Ecim kpagpar sBlIsieTCA MarmyecKmM J[iiA KaKOH-
nnﬁy,u,s apudMeTAUECKOH MporpeccEH, To OH Oymer Marude-
CKEM JUIA TaK ’Ke PACHOJIOMEHHOH apm@MeTHIecKOM ,Ipo-
rpeccid ¢ OpPYTEM IEepPBLIM WIEHOM M C ApYroil pasEOCTLIO.

1912624 3852142
3 4122|120 48 (44|40
18 231825 46|36 50
i Pnc. 45

Tak, panpeMep, B IepBOM U3 ITPOBEAEHHEIX BOMMEOHEX KBaj-
paros BMecTo umcen: 1, 2, 3, 4, 5, 6, 7, 8, 9, mMoxHO coOT-
BETCTBYIOINEM 006pazoM pasMeCcTHTh YJEHH HPOTPECCHN:

91, 96, 101, 106, 111, 116, 121, 126, 131.

94 19126 | 21 21135125
75|13+ fjUdj22i20] = (3127|273
8 2318125 791933

Prc. 46
o

W3 Bcex 9TEX Ipapmi MOKHO E3BleYb OYEHL BAKEOO
NIPAKTAYECKOe YKa3aHHme: COCTapiAsA HKakoh-nwbo Marmge-
CKH# KBajipaT, MOCTATOYHO CHaYaja COCTABATH €r0 H3 mpo-
cTEiIMX uHeeN, CHEHOBATENBHO,- B3 Y@ECe]l HaTypajLHOIO
paga: 1, 2, 3, 4, 5,..., n0o noToM HyTeM YMBO)KEHHS, JIeICHHAS,
¥BEJHIUCHHSA AJIE jKe YMEHLHICRRS DTHX YACEI MOMKHO HOMYIHTD
GecKoHeYHOE YHCIO MarmyecKdx- KBaJpaToB ¢ CAMLMHA Pa3HO-
o0OpasHEIMA MATHYCCKAME CyMMaMH,
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ITpyroit BakHeiimeilt 0COGEHHOCTHIO MArWYeCKEX KEBaJl-
PATOB SIBIAETCA TO, UTO U3 [IBYX KBAJ(PATOB MEI MOMKEM HOXIY-
wgTH TPeTHi, CKIAJHBaA YHCIA, PACIIOIIOKEHHEIE B COOTBET-
cTBylom;nx ponax (puc. 46). Marmueckas cyMMa TakKoro
KBaZipaTa paBHA CyMMe MAarudeCKuX CyMM 06onX ClaraeMeX:
81 = 15 - 66.

KpagpaT He YTpaTHT CBOMX MATHIECKHAX CBOHCTB,
ecid IePecTABATH €ro CTONOIE B PAJbl, PACIOJIOHeHH e CIM-
MeTpE4HO OTHOCHTEJHHO LEHTPA KBajipaTa; HampEMep, PHCY-
HOK 47.

Mmi7|(112 12|/7(1 114 S110116{ 3
914|615 14|69 {41619
3{11|2 2113|118 2113|11
3|10(1613 5110|1163 1217114

Puc. 47

B nmeppoM u3 STHX KBafpaTOB Mil II€PeCTABHIM HEPEBBI-
cTonber] M ueTBepTHii; BO3HHK BTOPOil KBapaT, B KOTOpPOM
COXpaHMIACh CYMMa WJEHOB B KasJ0il CTPOKe U B KayKIOM
cronbne, Ho He cOXpaHmJAch CyMMa BIOJb fuaronaneit. Ecim
JKe Tellepb HEPECTaBIM BO BTOPOM KBajipaTe NEPBYIO U YeT-
DepTYI0 CTPOKH, TO HOJYYHM TpeTHif KBajjpaT, YiKe Heii-
CTBHTENIBHO MArMYecKuii.

Marmueckas cyMMa KajKIoro KBajipaTa, COCTABIECHHAA
u3 apudMeTU4YeCKOH NPOrpeccru, paBHA HOJOBHHE CYMMH
OepBOr0 W HOCIEJHEero 49ieHa, YMHOKEHHOH Ha wmcao Goko-
BHIX KJCTOK KBapgpata. Hampmmep, Marmueckasg cyMMma Opo-
cTeiimero Kpajgpara, cocroamero u3 9 moxeil, pasHa:

149 o
—2— > 3 =3 15

CYMMa MArH4eCKOro KpaJpaTta ,leopepa paBBa:
1 -l— 16 S Y
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3. Hocrpoenneluet{erm,lx MarayeCKHxX KBagparoB

CymecTByeT 04eHb MHOI'O Pa3iHYHEIX METOXOB HOCTPOCHA
Mmarmueckux ksapparoB. Cpepm Hmx Gonbme Bcero IpaBHJL
JUisi COCTABJEGHHMS HEYEeTHHX KBAJpPaTOB M 3HAYHTEJBLHO
MeHEIIe A HeYeTHO-YeTHHX KBazparTon. IlpueefenHbie nmxe
NpaBUJia ABISAIOTCA OTHOCHTENBHO CAMBIME JIETKHMH H B TO
3¢ BpeMA CaMHME HHTePECHBIMH.

Mpbr nomelaeM TOJBKO O0Iue HNPHHOUNOHE STUX METOJOB,
YMBHIJICHAO HE yTOYHAA mX, uTo0H 4mTaTeab MOr no cober-

BEHHOU MHHLMATABE CAMOCTOSM-

22127116 o1 1101351 4 ,TeJIbHO pa3pabaTHBaThL WX,

512302817 (2211 125 HAaXOfd HOBHE H HUHTEPCCHHIC

i pa3sHOBAJHOCTH.

30)6 1241491836 12 | 30: HAnpuiickuii  Merony 3ase-

13131]7125/43|19|37|13! man eppomeiickuM, MaTeMaTH-

38114132 1264420 38§ KaM YyxKe YINOMUHABIIAMCH

2130|833 2(271a5!21: wamm -Mockomymocom. [un

4115200 9134(3 |28 Aﬁ% mpuMepa BO3EMEM  KBafipart

maBainna| | CegBMOro uﬂOp—H}IHa, 70 €CTh

Gt cocToamuii m3 49 KIeTok.

______ Epunmmuy craBuM B KIETKG,

Puc. 48 HaXopAIelicA HemocpeACcTBeH-

HO IOJ TEHTPANBHOH KIIeTKOH,

¥, HauymHasd OT Hee, BOPABO BHES3 M0 JUATOHAJH BIHCHBACM
JlanbHEHIIe 9WieHH HATYpaJbHOTO pspa umcen (pmc. 48).

UeTsepka oKajKeTCs yike BHe KBajpaTa, IEPEHOCHM ee
B COOTBeTCTBYIOIEe moic B kpanpar. IlaTepka BuiizeT ToOMce
8a KBaJpat, ¢ Heil DOCTYIHM TaK ke, Kak ¢ versepkoi. Hoiina
TakaM o0pasoM Jilo 7, MH HaTalKHBaeMcA L0 NyTH Ha IoJe,
yiKe 3amnfAToe epumBmueii. B aTom cayuae Mu cTasaM 8 mox 7
TBYMsI KJIETKAMA HEKE H OPOHOIIKAeM IO TeM jKe NPHHIAIIAM
BOECHBATEH NajibHelinne uncia, otk Ro 49. B pesyabrate
HoJIyYdM KBajpaT ¢ Marmueckoil cymmoit 1795.

Hns yopaskHennsa CTORT paccMOTPETb 9TOT METOf, Ha KBaJi-
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paTe Apyroro mopaAAKa, cTapA 1 Be moA NeHTPANBLHON KIETRO,
a HaJ| Hel U NepeIBUrasACh MO JAMATOHAJAM B IIPOTHBOTONOMK-

HOM HanpasBJcIiimi.

Cuamcknii meton. C nmmM 3nakomuT nac Jlanwobep B cBoem
counsennn «O Cmamcrom wxoposesctBen. Ou GBI HOCIOM

Jlojoara X1V y kopous
CraMa 1 TaM DO3HAKOMUJICA
¢ atmM McTogoM. Ilepmmiid
yjieH MPOrpeccrd CTaBUTCA
B HEHTPAJILHOH  KIETKe
pepxHero psajga (pme. 49),
a AajipHeillnme YJIEeHH BIHA-
CHIBAIOTCA BIPABO BBEpPX.
Jlasnbine HY;KHO IOCTYIATH
[0 TPEAHAYIeMy MeTOHy,
C TeM Jdmb OTAUTHEM, YTO
ccilm, HanpuMep, CeMepKa
JoHIeT 7o 3aHATOro IOIA,
10 8 pOMCHBaeTcg He Ha
JiBe KIIETKA HIZKC, a Cpasy
IKC HOA CCMepKOii.

IT0T MCTOQ TOKEe PCKO-
MEHAYeTCs MHpOBCPHATH HA
JPYTAX KBajparax, moMe-
maa 1 He B BepxueMm, a B
HIGKAEM PANY.

Merop Bame — onnu n3
CaMBIX KpacHBHX M CaMBIX
mpocterx. OH ocHOBaH Ha
HAOCTpamBAHEE K KBaapaTty
YCTHIpEX BCHOMOTATEIbHHX

BRI
1[40]189 :

Zihe sl RTINS ;

— PP 3
6|81
5(14{16| ] 5
1315 a |13t
- 3|1z2] i
2 n| | :

| |u
""" 12| [
7| |13
8| |1
v Bl 9

Puc. 50

HEPaMEOOK €O BCEX YETHPEX €ro CTOPOH, KAK 3TO BUMHO .HA
TIDUBEJICHHOM 3[€Ch NMpEMepe KBajpaTa ¢ 20 KIETKaMI, — MBI
HONyYnaM CTYNEeHYaTylo CEMMeTpmuEyIo ¢murypy (puc. 50).

3arcM, HaumHAs C KakoW-HEOY[b BEepIIRHH OgHON U3

B 1Ilo cnemam IIudaropa
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IHPaMUJOK M HAUPABIASCEH N0 JUHAN, NAPAIIENLHON ABaro-
HaJIAM KBajpara, IOOYEPEHO BOHCHBaeM Bce 20 mudp,
mocxe wero nudpsl, HaXofAMuecs BHe KBaipaTa, HePeHOCATCS
B KBazipar ciepylomuM obpaszom: mmpammpka | ommCHBaeTcA
Bokpyr nudper 19, mupammpra I1 — msokpyr 9, m T. f.

B pesynbprate MH mOJIyumM MarmgecKHil KBapaT ¢ CyMMOI
65 (pmc. 51). On cummetpmueH. Bpoas opmoit na gmaromaneii
KpPacHBO pacIOiaraercs
nporpeccusa: 11, 12, 13,
14, 15, co cuacTINBHM
anciom 13 B mentpe, a
KaKIKe JIBA 9Ecia, pac-
IIOJNOEHHHE CHMMETPIY-
HO II0 OTHOMIEHUIO K I[eH-
Tpy, B cymme paotr 20,
T0 ecTh 2 - 13.

Merog = JlamoGepa.
PacemorpnM ero va npm-

n|4|17|10)23
41215186
7 (251131 (18
0(68|1|14|2
316922115

Puc. 51 Prc. 52

Mepe KBajipaTa IIATOro mopaAxka. It rmasroMy kBafipaTy BMecTO
HADAMBJIOK JOCTPANBAIOTCA YeThlpe APYTAX KBajpara Toii ske
BeJINYNHE, I B peayJbTaTe MH HojxydaeM ¢urypy, msoGpa-
JHEEHYI0 Ha pHCYHKe o2. B menTpamepHOoe moie JeBOro
cT0I00a BINCHBAEM eINHANYy ¥, HANPABIAACH BIPABO BBEPX
0o AWAroHai¥, BOHCHBaeM uucna 2, 3, 4, 5. Bmmcas nep-
BYI0 OATEPKY, HOCMOTPHM, YTO IIOIYYHJIOCE.
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Upena 4 m 5 okazamace pHe kBajpara. Ecim mbl kaspoe
g3 HAX TepeABEHEM Ha 5 KICTOK BHE3, T0 OHU ORAYyTCH
p KBafpaTe (CM. KBaAparT Ha pHC. a3).

Ilox HoBoil mo3mmmeil umcia 5 pomceiBaeM 6 W CHOBAQ,
HAOpaBIAACH BBEPX BOPABO, BHICHBAEM 7, 8, 9, 10. Boucas
BTOPYIO ATEPKY, BUIUM, UTO YHCTA 7, 8, 9, 10 orazannce pHe
KBafpaTa, HNCPEHOCHM WX B KBajpar OyTeM CABEra HX Ha
nsaTh KIeToK Bieso. llox nossiM nonoxernem uncna 10 Brmch-
paeM 11 m manpme — 12, 13, 14, 15. Y1061 HOMECTHTH B KBaJ-
pare umena 43, 14, 15, ny:;xuo0 OyOer mepeHECTH HX Ha IATH
KJIeTOK BHH3 H Ha OATH BJI€BO. 1aKmM

06pa3oM clieyeT MOCTYHnaTh 0 KOHIA. 1921 3|10(12

Korpa MH [oiiileM [0 IOCJICIHCTO 25) 21091118
ymeyNa HPOTPECCHH, WIM, KaKk B JAHHOM 1leins|7in
ciysae, Jio 25, To Bee umcina, HaxopAr |y 14 6123l 5
muecd B OPECTPOEHHHIX KBajpaTax, Ie- Bl0l2z]4 6

PeHOCATCSI B COOTBETCTRYIOIHC KJIETKH
IIaBHOTO KBajpaTa, ¥ MH HOJyFaeM Ma- Prc. 53
rUuecKnil KBafipaT, OTJIHYHHE OT IIPeH-

aymero, moxyuemroro mo Merony DBame. Ilopg xaeTroit ¢
aucaoM 25 Oyner HaxommThes 1.

06 ofHOM BIIOI3MEHEHNH NpEeAbIAYINEro MeTofa. DBrmox-
HOBHBIIECH MECIBI0 Jlamo6epa, MK DO3BONEM cebe Hpesio-
#KATH OIFY PA3HOBHIHOCTH €10 METO/Ia, HO3BOIAKIMYI0 CTPORTh
CEUMMeTpIYHEe Margyeckne KBafpaTe NmATOro mopsaka. Bom-
CHBaeM Ha OyMare B KJIETOYKY IOCICOBATENBHOCTEH GHCE,
pasMemmeHHHX clenylommm ofGpazoMm (pmc. 54).

Bumcas Bce umcsia B KJeTKH, OOBORHM KHPHOI uepToi
Takoii KBajpaT, Ha J@maroHa;m KoToporo OyayT pasme-
mess wmeda ocHOBHoE rpymmm: 11, 12, 13, 14, 15, a
3aTeM — COOTBETCTBEHHO HTOMY KBajpaTy — BhEUEDIHBACM
SKEpHOIT yeproil Apyrde KBajpaTH MOATOrC MOpPAAKA HAX HX
"acTa.

Teneps ywe GyfeT HeTPYAHO TepeHeCTH BCe 9YHCJIA B OC-
HOBHOI KBaJlpaT B HOJYYHTb MCKOMEIM MarmyeCKHi KBaj(pat.
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2
B
2
8
gin
10! 12
13
14116
| 1517
18
[19 ! 21
20122
23
24
Pue. 54 el

dT0, Kak aerxo yGemguTees, -
niB(2512 9 CHMMEeTPHYHEI i Marmeckuii
10 (12 19|21 | 3 | ¥Bagpar (puec. 55).
4613|2022 Croco6 xopow maxmarnoro
23157 (1416 KOHA OY€Hb OpI/IrﬂHElebHHH "

BMECTE C TeM JCerKnil W WHTe-
82| 8 0 pecnnii. Ha stor pas gas npu-

Mepa BO3BMCM CHOBA KBajpat

132

Puc. 55

CeILMOro NOPsIia, COCTOANMAN |
n3 49 knerok. Enmmuny crtasaM B kanoiinmGo KJICTKE, a
2,3 ¥ mpoune umcaa BUECKHBaeM Haj Hell B KNIeTKH, HA KOTOPHCE
BHIQI OH XOJI IaXMaTHOTO KOHS. Uetsepka orakerca yixe
BHE KBaJlpaTa, CJIE/IOBATENBHO, €€ HY/KHO IEPEHECTH B KBAJAPAT
B COOTECTCTRYIOMYIO KJCTKY, & 3aTeM yiKC OT Hee HaNpPapBiIiTh

i
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xone wons. Iiorma met mofileM 10 CEMEpKH, a IOTOM W J[0
naTbHCITIX KPaTHBIX 7, To ecTh Ao 14, 21, ..., 1o caegyromue
aa mommE 1adper, To ecth 8, 15, 22, mmmcHBaeM B RIeTky,

[0, i4:: 3 48
Poigl | 7117 |3a|aa]12 22|39 7I
7 12 7i 8(25(42| 3|20 3047

B 3 ] 16]3343] 11| 28| 36 6 |6§

: f 6| i |zaa] 2] 2s[a0]ra|;

2 | & [|32]as|10] 27| 37| 5 1532

10 56| 1 [a0]1[10]%]a]13]23] !

1 13 i 491925 4[] 1

3 g N R
Puc. 56—57

PACHOJNOCHEYI0 HEIOCPC/ICTBEHHO HHMKe, H OT Hee CIoBa
XOaMA KOHA paccTaBlseM [ajbHEiiiAe 4wHCIa, HOKAa He
noiigem no 49 (pme. 56—357).

4. TlocTpoeHHe YeTHO-YETHHIX MATHYSCKMX KBAJPATOB

Meron Henaupa. [lns moctpocHms uYeTHO-YeTHEIX KBajl-
paToB MOKCT OHTH MCIONB30BAH, OpaBia ¢ HECKOTOPHIMA H3-
MEHCHUAMH, BHIICYKasaHERI Metoy. IlepBHii BcmoMoraTesn-
HE KBajpaT 3amoJHseTca ymcaamm nporpeccmu 1, 2, 3, 4,
paccTapieHNLIME B IEPBOM PARY B NPOU3BOJIBHOM HOPANKE,
C TeM ycJIOBHEM, YTO BO BCEM KBAJIPATC YHCJIA, JOHNOIHAINNES
Zpyr pnpyra, a clefoBatelbHo, 1 B 4, a Tarke 2 m 3, Oninm
PasMeiNCcHEl B COOTBETCTBYWIIAX KIETKAX, PaCHONOMCHHEIX
CHMMETPAYHO OTHOCHTCNBHO LEHTpA KBajpaTa; IONYwHM Ma-
Tuueckne kpajgpath ¢ cymmoit 10 (puc. 58).
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Hdpyroit BcnoMoraTenLHbI KBagpaT BMECTAT LHPOTPECCHI0
0, 4, 8, 12, ciemoBaTelLHO, HAYHHAIOIYIOCA € HYJA H CO-
CTABIEHHYI0 W3 TOCAEIOBATENHFHHX KpPATHHX YHCIa JieJeHuid

314|112 1210 0 |12 H(411]14

2117413 48|84 619|127

2111413 8141418 105|611

31412 0112120 3(16)13| 2
Purc. 58

6oKkoBEIX CTOPOH KBajpaTa. B nepsuil cronbGen 5Toro ksagpara
BIECHBAIOTCA YACIA B UPOU3BOJIBLHOM HOPSANKE, &8 B CIEMYI0-
wWnx cronbuax clremyeT OpHIEPKABATHCA TOTO 3Ke, YTO W

56 REARIE 53
46 RLARTE 45
25

G + |5 EIE «

4 11) 15 B4
PN 22|23 R

+

24 RpILKY 21
' 50 51 BB

KR 2|29 EER 32
kY 371 30 BRYA 27 | 26 B0

57 [ s0/s' A 54

20 @l 17
rd 54]55 B4

Pnc. 59

BHIE, HPABAJA CHMMETDHH.
Moayuaem pmpyroit kBampar ¢
cyMMOii 24.

Crnoxue upcna, HaXOHA-
muecd B COOTBETCTBYIOLIHX
KJIeTKaX 3TUX KBaJpaTos, HO-
JiygaeM TpeTHil KBajpaT ¢ Ma-
THYeckoit cymmoii 34.

Meton Henans n Monpesn-
pa. TOT METOJ BUIOJEHE COBpe-
MEeHHH M, Ype3BHYaiiH0 HPOCTOR
B B TO K€ BpeMA OCTPOYyM~
muil. ns Goasmeii scrocT:
paccMoTpuM €ro Ha OpaMepe

KBa/IpaTa BOCBMOTO HOPAAKA, TO €CTh COCTOAIIEro ms 64 kie-
TOK, HO IPUMEHATE ero MOKIHO TaKIKe X K KBajgpaTaM B 16 Kie-
TOK. 3aITPEXOBAB HEKOTOPHE KIETKA HA STOM KBaJparTe,
KaK YKa3aHO HAa pACYHKe, HOJYyYaeM 94T0-TO BPOAE MaxMaTHOR
Jiockm (pme. 99).
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BumMmaTelbEBIT pasfop HPUBEJIEHHOTO 3/1eCh IpHMepa
AOCTATOYHO BCE BHACHET. Honyuenunii Keajpar obiaagact
MATTYECKOH CyMMOM 260.

5. TlocTpoeHiie HEUETHO-YETHRIX KBAAPATOB

Kax MH yKC OTMCUANH, MeHee BCero CymecTByeT IPaBmI
OTHOCHTEIHHO HOCTPOEIMA KBaJpaToOB 3TOr0 THIA W, KpOMe
TOro, BCe CYIIECTBYIOIEE METOfBl CJOKHE W TPYAHEL JITIA
samommHanuA. Mb npuBeeM 8ech OTHOCHTEILHO CAMEI Jier-
K@it MCTOX, aBTOPOM KOToporo spisercsa [lemamp; HO ¥ OH
Aaiex OT TOTO M3AIIECTBA 3aMBICAA, KOTOPEIM OTIMYANTCA
MeTofsl, npuBefenntie Hamm phme. IlocTymas momoOHEIM ke
o6pasoM, Kak W HPH UYETHO-UYETIHX KBajpaTaX, M CTPOHM
BCIIOMOraTeNbHEE KBA[PATH: IepBHil ms mporpeccmnm: 1, 2,
3, 4, 5, 6, Bropoii ma mporpeccmm: 0, 6, 12, 18, 24, 30. O6a
9TH KpajpaTa He ABJSAIOTCH BOJINEOHEMHE, II0 MX AWAroHAIM
maloT BonmeGEEIe cyMMHL. Ecam ME cIoEM 5TH KBajparh,
TO K TOTAA He MOAYYHM emme BoamebHoro kBagpaTa (puc. 60).

Bomme6HEE KBagpaT MOMKHO NOJYIATH TOILKO TOCHE
pAfa mepecTaHOBOK, & MMEHHO: OCTABHB Ha MECTaX YHCIA,
pacIolioyKeBHEE B0 AHAroHalNel, HepeCcTaHABIABAEM B IIep-
BOM CBepXy PAAY W B IEPBOM cJeBa CTOJONE YMCia, KOTOPHE
PACIIONIOMHEHE Ha COOTBeTCTBYIomux Mecrax: 12 m 7, 27 m 28,
2 m 32, 17 u 23. Bo BropoM 1 mociemneM eToabue: 24 m 18,
14 m 20. B pesyanraTe IEpecTaHOBOK IOJYYHAM 9YETBEPTHIH,
HauepueHHHN 37eck kBaupat (pmc. 60), B KOTOpOM HY:KHO
e HepecTABHTH GMCJA WUCTBEPTOTO pAfAa W  UETBEPTOTO
cronbna: 17 m 14, 27 m 9. Torpga MBI TONXYYAM IATHE KBaJgpaT,
KOTOPHI, HaKoHCL, I OyIeT Marm4ecKIM KBaJpaToM ¢ Marm-
"eckoil cymmoii 111 (pme. 60).

9TH mepecTaHOBKA MOYKHO CBECTH K TpeM o0mEM Ipapd-
nmam. He Tporas umceln, pacmolO;REHHHX BJOJIB JIHArOHAJEIH,
DOOYUCPEIHO HCPCCTAHABINBAIOT:
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