S

LZENAH EAEHbCKHWH

AETIrM3-19 61



Menan Caenverui

V4 )
"ho @A@AAM \

jaﬂumame.uma.ﬁ,

'Y N\
MATHCHAMUR D

Ilepesod ¢ noavbcrozo

Locydapcmeenroe Hadamenvemeo Jemcrott Jumepamypu
Munucmepemea Il poceewserun PCOPCP

Mocrea 1961



51(072)
E50

Hayunwii pedaxmop @. B. Ilu poxrosg




TIPEJVCJIOBUE

9ra wEWra maseiBaerca «Ilo cuemav Ilmdaropa» B vecTe Be-
JIAKOIO MATEMATUKA, TBOPOA MAaTeMaTHdYecKOHd IIKous! apeBHed I['pe-
oaA.

ITmdarop pommmcs ma ocTpoBe Camoc mpubmmantensao B 580 romy
no mamei spel. Bompurtoe simaEme Ha passmrie Ilmaropa oxazazo
ero ompe6siBagme B Ermmore.

B nepmox cBoero HamBEICOIEro TBOpYecKoro pacmeera Ilmdarop
sxnn B HpoTome — rpedeckoil xonormn na ore Mranmm. 3peck @ BO3-
npKTa ondaropefickas MKONIA, KOTOpad CHICpaka GONBIIYIo POIb B pas-
BATHA IPedecKoli MaTeMaTHKH.

[Indarop canrtaj, 970 B OCHOBE BCETO MUPO3NAHMA JIEROT G @ C JI O
(ceftzac MB1 OB crasamm: HaTypanpHoe umcio). MmTtepec Ilmparopa
¥ ero MKOMK K cBOlicTBaM Umces cTal MCTOYHWKOM NO3MHefimed Teopmu
uncen. ITaMaTe 06 5TOM coxpamema B HaszaEnm® Tabapmuowm Ilm-
daropa.

IImdarop meKasm 9WCHOBWE OTHOMIGHEA B TEOMETPUYECKAX IIO-
erpoermAx. LMy OB mABeCTeH TaK Ha3HBaeMblli ermmeTc K m i
TPpeyroabHHNEK COCTODOBAMH, BHDaeHREIME gnciaama 3, 4 & 5.
ErnonTsae sEanm, 9TO 5T0 NPAMOYIOJLHEIA TPeYrOMLHUK, H yIOTpes-
JAA ero NIA OUpeleNeHAA OPAMBIX YIVIOB OPW BOCCTAHOBIEHNH
pPasMGLIBAeMBIX €KerogHEME pasanmBaME Hnaa rpasmm  seMenbHBIX
YYacTKOB.

Iadarop mOKa3aa HaM 3aBACEMOCTE MEKNY CTOPOHAMN eTHIEeTCKOrO
TPeyroNbHAKA, KOTOpad Bhipamkaerca Qopmymoii: 32 4 42 = 52, 3a-
npMaAch DOBCKAMH TPeYIOBHEKOB, CTOPCHB KOTODHX a, b, ¢ yRoBIeT-
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BOpANH 6Bt yenosmio: a? -4 b2 = ¢2, [Imdarop mamen ¢opmynnl, KOTO-
PHe B COBPEMEHHOI CHMBOIHKE MOTYT GHITH BEIPa:KeHH TaK:

a=2n+1 b=2n{n+1); c=2n*+2n+4+1,

rge n O3HAYACT MPOM3BONLHOE menoe wrciao. OKa3amock, 9TO BCAKMIL
TPEYroNbALI ¢ TAKAMY CTOPOHAMHA ABJSETCS IPAMOYTOMEHEIM TPEYrofb-
HAKOM.

Teneps NPAMOYrOIbHSIE TPEYTOIBHIKY CO CTOPORAMH, BHID a7KeHTBIMIL
HATYDPAITBHEIMH 9HCJIAME, ME Ha3biBaeM nu@aropelicKEMU TPEYrolib-
HEKAMH,

€ ¢

IMudaropy OpEDECHBAETCA OTKPEITHE TEOPEMBI, COFIACHO KOTOPOH
KBaJpaT, NOCTPOGHHHIII HA FANOTEHY3e NPAMOYTONBHOrO TPEyroNbHAKA,
paBeH cyMMe KBaJpaTOB, IHOCTPOGHHHX HA ero Karerax. JT0 Tax Ha-
ssiBaeMan Teopema IImdaropa.

Bragame cumra;m, 4TO CTOPOHE! KaKIOTO OPAMOVIONBHOTO Tpe-
YTONBHMKA MOKHO BHIPa3ATh TAKAMH HATYPANLHBIMA 9HCIAMH @, b, ¢,
HOTOpEIe GynyT ymopnersopATh gopMyme a? + b2 = c¢2. JlanpHeiimne
MCCAeNOBANEA MATeMaTHKOB nudaropefickolf MKONL DOKA3ANH, Y10 310
me Taw.

Hanpumep, pasEOOeApeRHELI mPAMOYrOMBHEBIE TPEYrOABEUK (cO-
CTAaBNAKIIKI DONOBAHY KBagparTa) He ABIASTCA NudaropeiicKuM Tpe-
YTONBEAKOM, NOTOMY 4TO HeJTb3A HANTH TAKEE TPH HATYPAJNBHHX YUCIA
a, b, ¢, KOTOpEIE yOOBIETBOPAIA OBl YCAOBHIO

a® -+ a® =¢%, mmm 2a% = ¢,

Ina nndaropefines 570 OBLIO yAacHBIM OTKPLITHEM: Bepa B TO, UTO Bce
ABNeHAS BO BceneHHOH MO3HO OOBACHHTH C OOMOIBI0 HATYPAaJbHbIX
amcenr, Obla mogopsada.
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OTKpHITAS, YTO MAD YWCET NMPOTHBOIOJOMGH MADY FeOMETPHTCCKIX
nMOCTPOeRNli, NPOM3BEJI0 TaKoe GONBIIOe BHeYATIEHAe, YTO CTOPOHHAKH
nrdaropeiicKoll IMKONBL COXPAHAIA 310 OTKPHITAS B TallHE ¥ B AanbHEil-
MAx paGo*rax reoMeTpHvecKHe HCCIeJOBAHMA ECAYECKH OTHENAIA O
apaMeTHIeCKHX. ITO CHILHO TOPMOBHJIO Pa3BHTHE TIpeveckoid apmd-
METHEN, HO B TO K€ BpeMfA CHOCOGCTBOBATO GRICTPOMY Pa2BETHIO [eO-
METPHH.

CTpaEBBIMA OYTAMA IIJO DAa3BHTHE OTAEIBHBIX OTPACTEH TOYHEIX
mayk B gpeBeeil I'penmm.

leoMeTpra, pasBATHE KOTOPOH Hepa3pHIBHO CBA3AHO € BEIHKHMH
wvenama Epknmpa, Apxamena, Aoomnmorsusa (IV, IIT m IT Bera mo m. 5.),
ncpBoil focTAraeT GOABMWOre copepmencrea. 3ateM, yxe po I Beke Ha-
meil spwl, GrarogapA BemmkEM ycmexam IlTomeMes HAcTYDHI pacmBeT
actponomman, Hawxomenm, B xoEme III Bexa, J[uofaHT saxmajsBaer oc-
HOBH CHCTEMATH3NPOBAHHON apmMEeTHRH.

Hocne Tpex wopmdeer mayrm: Enknmnua, [ITonmemes, [modarra—oc-
tramnck QyEnaMeHTamBHBIe TpyARl: «Hadamas, «AmpMarects, «Apmfme-
THKa», KaKILI B3 WKOTOPHIX NENWICA HAa TPWHAJINATH KHAT.

OnHAaxKo y HCTOYHEKA BTOT0 BEJMKOrO MOTOKA MBICAH JIEKAT HCCHe-
noeasns [Imdaropa. UroGel BO3IATE NOMMKHOE €TI0 BaCAYTaM, 5TY KHUTY
00 3aEuMAaTeNbHON MaTemMaTHke Mbl Haspaam «Ilo cmemam IImdaropas.

Hune. . EneHbecE Ul
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Uacme nepvbasg \

I. MATEMATHYECKHE AHEKJOTHI
H AHERKJOTHYECKHE 3AJAYN

Oo6uiue 3aMeYaHAT

MaTtemaTHuccKAX aHEKAOTOB CYMECTBYET OYEHB MHOTO,
a aHeKJOTHYEeCKOM 3aJadaM IPOCTO HET KoHHA. Yewm e cie-
IyeT PYKOBONCTBOBATECA mpd mX BHOope? I'mapErM o6pasom
npEEOEOOM Hamboabmero pasHooOpasma.

Cpenm npmBefeHHHX 3Jech 3ajady H MaTeMATHYECKAX
aHeKZOTOB YHTATENb HafileT camie pasHOTHOHEIE: 3a[a4d Ha
JicICHOe, 3afaud, B KOTOPHX TOBODHTCA O PacCTAHOBKE, pas-
JNBAaHOA 7ero-a1u16o, 0 mepempapax, MaHEBpax W T. I.; 3a7a4n
13 CaMHX PAasNHIHHEX SII0X: BO3HUKIIZE TEICATN, COTHH H Je-
CATKE JIeT Hasak; 3aJa4d KATalickme, mEZAHCKEE, TpeuecKkae,
apafcrme, pycckme, (QpaHOyscKme W T. I.; 3aJadd BEIHKAX
maTemaruroB: Jleomappo @uGomayum, Hcaaka HroTomna,
¥ 7p., a TaKke 3aJa4d HEH3BECTHEIX aBTOPOB, NOIIEJINEe
Jl0 Hac IO Tpaawnmm. A mo TeMaTHKe DOYTH KasK[asd 3ajada
cpoeobpasHa.

Bee sagaum Jerkme, JOCTYHHEE KajKAOMY, KTO XOTh He-
MHOTO BHAKOM C BJeMeHTapHoil apudmeTaroi, aarebpoii u reo-
meTpmeil. A Te WAmTATENH, NAMATH KOTOPHIX He cOXpaHmia
9TEX 3HAHHEII, CMOTYT BOCHOJAb30BATHCA OQIBIIMHCTBOM IIpH-
BelleHHEIX 3Jech 3ajad, OCBekasA B mamiaTm B gopme paspie-
9CENA [JaBHO YCBOGHHHE MAaTeMaTHUCCKHG HCTHHEL,



Ina MEOrEX 3a£ad DOJHOCTHIO HPABEHCHH PEmICHLA, JUis
HEKOTOPHIX [aHH TOJNBKO OTBETH, a AJAA APYrAX 0e JaHLI
H OTBETH: YTO 3ajadym, CAMOCTOATEIBHOE peHICHHE KOTOPHIX
(Do amasiormm C OpefHAYIMEME) MOMCT IPEHECTH 4HTATelI0
HE TOJNBKO IOJB3Y, HO H JOCTABHTH HCTHHHOE Y] OBOJLCTBHE.

1. Umymecrso apaba

970 omma m3 cTapeimmX, BepoATHO apabCKmX, 8amay He-
m3BecTHOro apropa. Hermit apal ocrasms B HAacae[CIBO TPeM
CBOMM CHIHOBBAM CTa0 BepOMIOfoB, OpHUEM CTaplmeMmy CHEHY
3apelajg NOJOBHHY CTaja, CpegHeMy — TPeTLl0 9acTh, a
camMoMy MIajIieMy — JICBATYK uacTh Haciaegctpa. Opmaxo
B craye oxasamock 17 BepOiaOEOB.

Pasnennts BacmemceTno GEIO TpyZHO, HOSTOMY Haciken-
HEKE 00OpaTHIHCH 334 COBETOM K Cy[be, H3BECTHOMY cBoeil
MYIpPOCThIO BO ncell oxpyre. Cyaba pemmi Tak: HYKHO OXOJ-
SKATHh OfHOTO BepOialoga m OPACTYOATh K pasjeay, HEMed
18 pepGarnmos. Bpartsa cuenanm, kak copeToBan cyaba. Torna
cTapmemy mocranxock 9 sepGaionos, cpefaemy 6, a maagmeny 2,
B3ATOr0 BepOaofa Bepuyam xosanny. BpaTha ocTalnck 0YcHb
JOBOXBHE MYJpPHM pPeIIeHAEM Kafua, TaKk KaK KaKIbi 13 HAX
nonyuyma OoJblre, 4eM 3aBemaJs oTel, a HMEHHO: OLHII Ba

1
3 6oabme, gpyrod ma 1, a TpeTmi Ha %Bepﬁnmna.

970T N0GONKTHEI pesyabTaT KaMKeTCA MapajoKCcalbHEIM.
Onuako mo cymme Tpex uacreil, Ha KOTODEHE OTel] BeJeJ Chi-
17
18
eMCA, uTO eclim On pasjes AMyImecTBA OHI BEOOJHEH TOYHO

HOBBLAM PasfeaunThb ﬂacnencmo%—[—g—i-%= MmEl yGexna-
1
IO 3aBEIMaHHI, TO rz HACICACTBA He 6uama 6w pasgencha.

Bot B ueM mCTOUHEK TeX «HBIHIIKOBY, KOTOPHE HEOKAAHMO,
K cpocd pajfoCTH, HONYYMJIH HAaCHCTHOKH,



2. Kax mocrasuTh ToOuHOoe BpeMs

Y MeHA BpeMeHHO HeT KApMAHHKIX YacoB, OHH CJIaHH B
MOYUHKY 4YacOBOMY MAacTepy, a CTeHHHE OCTaHOBHIHCH, f1
OTOPAaBIAKCE K CBOEMY 3HAKOMOMY, 9aCH KOTOPOTO, KaK MHE
H3BECTHO, BCerga muyT Geaykopmanenno. IIo6wB y sHaKoMoro
HEKOTOpoe BpemdA, A BO3BpaIIaloCch }IOMOﬁ A TOYHO CTaBJIK HA
gacax Bpemsa. Harkmm e o0pa3oMm g MOT 3TO CHe/iaTh, €CiIH
IpeABapATe]bHO HE 3HAJ, CKONBKO BPEeMEHH 3aHHEMAeT J0-
pora oT Moero goma /o AoMa 3HAKOMOTO?

Poc. 1. Bpema a: 3aBOKY 9achl Pmc. 2. Bpemsa b: a npmmex
H BHIXOXKY H3 JIOMY K 3HAKOMOMY

3anaga cBOEHTCA K TOMY, YTO HEOOXOAMMO YCTaHOBHTH
TOYHOE BpPEeMH, BEPHYBIIHCH TOMOH. ¥YX0is m3 oMy, A OycC-
Kalo B X0J CBOH 4achl, CTaBIK Kakoe-HmOYAs Bpemsa; o0o-
saaumM ero OykBoii a (puc. 1). [Ipaga x 3EakoMomy, cpasy xe
3aNMCHBAK BpeMsd, KOTOPOE MOKa3HBaT ero gacke; obosHa-
umM 3T0 Bpema OykBoil b (pmec. 2).

IToropopmp €O 3HAKOMEIM, A OTOPABIAKCE IOMOH, HO
repen caMEM YXOZOM 3aMedalo BpeMf Ha €r0 4acax M 3amd-
CHBAI0 ero; mycth 510 Gygmer Bpemsa ¢ (puc. 3). Beprysmmch
JnoMoi#, A NpoBepAl0, Kakoe BpeMs MOKAa3HBAlOT MOH YacH,
mocTaBleHHEIe Hayjaauy; o6o3EaumM B3TO0 Bpemsa ueped d
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(pme. 4). Horma s mex momoil, 1 mpomyman miam peficTnwii,
ImO3TOMY 4epe3 MEHYTY IIOCIe MOEF0 BO3BPAINCHHA CTCHUEE

Pmc. 3. BpeMa ¢: gepe3 MABYTY Pumc. 4. BpeMsa d: MmomeHT BO3-
A OTOPaBIAOCH TOMOI BpAaIIeHHA AOMOil

Puc.5.BpeMd e: uepes MHBYTY

nociie  MOero BO2BpameHNH

IOMO#f MOH dYachl YiKe HAYT
TOYHO

YaCH yiKe NMOKAa3HBAIN NPaBmILHOE BpeMdA; BTO GHUI0 Bpems
e (pmc. 5).

A BoOT BHUHCJCHHAA:

PasrocTts d — a moOKasEBaeT, CKONBKO BPEMEHH A OTCYT-
cereopan: d — a = 3uac. 50 mmu. — 3 vac. 00 man. = 50 MzuH.
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PasmocTs ¢ — b moKasnBaeT, CKOJIBKO BPEMEHH S TIPOBE.
y 8HaKOMOTro: ¢ — & = 5 uac. 46 mmH, — 5 wac. 12 MmnE, =
34 wmmH.

Pasgocts (d — a) — (¢ — b) moxasmBaeT, CKOILKO Bpe-
MEHH 3aTpPaieHo Ha HOpory TyAa H obpartHo: (d — a) —
(¢c—b) =50 mmE. — 34 mmE. = 16 mu=.

B ofe cTopoEm A cTapajca HATE paBHOMEPHEIM IHAaroM,
ClIeOBATeNBHO, MOTY OpPefHOOIOMHTE, 9T0 HA 00paTHYIO m0-
pOry 3arpadeHa [OJNOBHHA STOT0 BpPEMEHH:

(d—a)—(c—b)
2

= 8 MuH.

HprbGasme 570 BpeMs KO BpeMeHH ¢, B CyMMe H IOJXYYY
OpaBHJBbHOE BPEMSA B MOMEHT MOEr0 BO3BpAINeHHA [OMOii:
D uac. 46 mmn. + 8 mzmr. = 5 wac. 54 mumm.
HobGapnaw eme MEHYTY, yIeAMYI0 Ha BHYHCJICHUA, H
HOJNY4aI0 TOYHOE BPEMA.

3. Kax pasgeants nudepdraT 4acos

A. Paspennts nmpepbiaaT 1acoB IpAMOM JmEmelr HA JIBE
YacTHm TaK, 4TOOH CyMMH umcesl B obemx gacTax OHIE OXH-
nakosue, Yemy 6ymer papHa 3Ta cyMmal

Pac. 6

B. Paspeomts nmdepbiaT uwacos Ha TpH 9YacTH ABYMA
OpAMEIME JTAHEAAMA TaK, 9TOOH CYMMEI 9YHCEN B THX YaCTAX
6oute paBEH Memay cofoii.
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B. Paspemmts mudepbiat wacop Ha mMeECTs TaKAX uzacTeil.

Ha pmcymre 6 npusofum pelleEme ABYX HePBHX 3ajat.
Tpersio sagawy npeAiaraeM YHTATeNH DPEmMHTh CAMOCTOSI~
TEJBHO.

4, ITpesmuii mapagoxc 3eHOHA
B HOBOM BHJE

PopHo B molHOYE Hlm B DONACHE 006 CTPEIKH 4aCOB CTOAT
nox omudpoit 12. Yacom mosixe gacosas crpenxra GyAeT yra-
3EBaTh Ha Oudpy 1, a mupyTHAs — Ha 12. Horga muEyTHAT
CTpellka molimer mo nmpw 1, uacoBasa WPONBHHETCA BIOEPCH

5
B’aﬁMEHYTHOI‘O JeJeHnA; KOrga Ke MHHYTHAA CTpelKa

- " S
nofifer g0 5TOH TOUKA, e HaXOAHJAach uacobas (uepes 5,17,

MEHEYTH TOCJIEe HaTajaa 9aca), TacoBad CTPesKa CHOBA IePefiBA-
HeTcA [aabme -— @ Tak Jo Oecxoneunoctm. Vrak, MmEyTHas
CTPeJKA «B IPHHEOHANG» O «TEOPeTHUECKH» He FOKHA HE TOMb-
KO OoIepeaTh, HO Jame JOTOHATH YaCOBYI0 CTPEIKY.

Hax 006BacEATE 5TOT mapagoxc?

B sroM copeBHOBaEEE cTpeioOK, KaK H B COpeBHOBAaRHUI
Axmnmeca ¢ wepemaxoil, BeCh CeKpeT 3aKI9aeTCA B TOM,
YTO HOCIeJOBaTeJbHOE NepeMeIieRne MEHYTHOR CTPENKHE JaeT
GeckoHegHo YOMBAIOMYI TeOMETPHUYECKYIH IpOorpeccHio, a

1 1\2 1\3
myenHo 5 + 5+ 5+ 5 - (ﬁ) a3 5(1_2) e e
Ilepemii unen sroff mporpeccm:m a = 5, ACTHO® ¢ == 5.

Tax xak gia cymms GecxoHeyso yORBaKIed reoMeTpadeckoii

Iporpeccmd W3BECTHA caenyiomaa d¢opmyaa: S = 17(177’
0
20 S —2 = & =53, aciefoBareasHo, B 1 gac 5.2 M.
P AR TR ¥ 11
12

CTPeNIKA BCTPETATCA BIEPBEE B BTOT JeHb, CYUTAA OT HOIYAHI
OJHE 0T HOJYyHOYH.

A BOT eme omHO He0ONLIIOE HOLTEEpPKEHHE 3TOr0 pac-
CYKIEHU A,
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MpennoxomemM, 4T0O MEUYTHAA CTpENIKA JOTOHAT 9acOBYIO
gepe3 x MEHYT Docae 1 gaca. Ilyrs, xoTopHii mpoiiger 3a 510
BpeMs 9acoBafd CIpeNKa, KOHEUHO, paBeH '1i2 Vron, rotopmit
onmmeT MAHYTHas cTpeika, 6yzer ma 5 mmH. Ooabmme yria,
npoiimerroro wacosoil crpeakoi. Orcioma x—152= o5, cie-

B o B9

12
LOBATENBHO, T = O =1 i

5. Kax onpereauTs CTpaHBl CBera,
NONE3YACH KADMAHHBIMH YACAMU

B conmeunsrii feEs Tpm DOMOIME KaPMAaHHKX YaCOB MOMHHO
TAMEeTHTb HA FOPU30HTE ¢ TOYHOCTHIO, OCTATOYHOM JJIA HPaK-
THYECKHOX Helielf, 4eTHpe CTPAHEL CBETA: ceBep, IOr, BOCTOK M
3anaj, 9ToT cmocob Taxk MpOCT W MOCTYIEH, 9TO CIEXYET YIARB-
ASATBCs, IOYeMy OH JO CHX IOp elle He HAMeN IIMPOKOTO
npuMeHeHH A,

Onpegedenme HampaBlIeHES OCHOBAHO HAa CIELYIOIIEM.

Ioaosxmp Ha JafoHb KapMaHHEE 4YaCH, HOOBOPAYHBAEM
wX Tak, uTo0K gYacoBas CTpelKa OHJa HaOnpasleHa B CTO-
poHY COJEIA; TOTKA TOUKA, J€Kamas Ha OKPYKHOCTA IH-
depbaara, TOUHO HOCEPeNEEE MEKIY 4aCOBOH CTpelKoHd o
ynenom XII, yraser mam maopasiende Ha lor. Ecam, ragpa-
Mmep, uacopas cTpeaka morxasusaer IV waca (pme. 7), M,
HANpasUB €6 B CTOPOHY COJHIA, YLOCTOBEpAEeMCH, 9TO TOIKA,
Jeskaman mocepenmue mexay mmdpamm IV m XII, to ects
touka, obosmauvarnmas Il waca, yxasmpaer Ea 1or. B oporn-
BONOJIOMHEOE cTopone Oymer cesep, HaleBO — BOCTOK, Ha-
npaso — samafg,.

JT1oT cmocol MOKHO BEAOM3MEHHTH CHEAYIOIEM 00pasoM.
Ha oxpyxuocTE nudepbiata ciegyer HalTm TOUKYy, pacmo-
JIOMKeHRYI0 ImocepegdHe MeEAy HEPpPOH, HA KOTOPYH YKAasH-
BaeT uacoBad CTpeJKa, @ Toukoil mag umppoid XII =@ mampa-
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BETH 5Ty NEeHTPANLAYIO TOUKY B CTOPOHY CONHAMA) TOTMA IHCHO
XII yramxer mampapliemme Ha IOT.

Haupmmep, ecnn wach morasspaior IV uwaca, 1o K coanny
HY/KHO HAODABATHL 4aCH JeleHHEM, HAXOAAMUMCA HAf HEQ-
poit 1I. Torza awEms, mpoBefieHEAA OT MEHTPA 9ACOB K UHCIY
XII, yxamer panpasieHme Ha IOT.

Pne. 7

B mopreepskacnme BHIIECKA3aHHOTO JOCTATOYHO HANOM-
BETh, uTo B X1I wacos, B moapmens, connne, 1acosad CTpeaKa
U felleEWe HAa OKPY;KHOCTH NH(pepbaara, HAXONAMEECA HAT
nedpoit XII, nexar ra ofjHOH JuHEEA, HaDpaBIEHHON Ha IOT.

Ilotom @ cossme m 9YacoBas CTpeJKa HEpPEeJABATAKTCH B
OfilOM HaNpamJeHHHA, TOIBLKO YacOBaA CTPeJKa CHejaer
monuHB obopor sa 12 wacos, a cosHNE 3a 24 gaca, TO €cTb
8a HPOMERYTOK Bpemenm BiBsoe Gonbmmil. MMerHo ma sToM
¥ OCHOBaHH mpumpBefeHnne pume npanmiaa, Ciexyer mo6aBETh,
YTO JI0 UTOLYAHA LEHTPANLHYI0 TOUKY MEHKAY CTPeaKoil i
nudpoit XII my:B0 HCcKaTh IO HANpaBIeARNI0 BPAMEGHEAA CTPE-
JI0oK, a mocle moayjAus — B o0paTHOM Hampas/ieHHH,
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3ameuwannme. Onpegenesaoe rakam ofpazoM Ha-
mpaBieHHEe, KOHeYHO, He OymeT Tounbin. HeroumocTs BLI-
3BaHa TEM, 4YTO MEI ODOMEIHAaeMm Yachl B I‘OplZ[aOHTaJIBHOﬁ JIoC-
KOCTH, BMECTO TOTO YTOGH DOMECTHTH WX B IIIOCKOCTH HeOec-
Horo skBaropa. Ilpm 3ToM He yumTHBaeTca pasHANA MEKZY
BCTHHHBIM COJHEYHBIM BpeMEHEeM H BpPEMEHeM YCJIOBHBIM, KO=
TOpOe HOKa3HBAIOT YacH (y Hac BOCTOYHOEBPOIEHCKOe BpeMs).
Ho gna opaxrmueckux nedeil ykasaHHHI Bhime cmocob 6ymer
BIIOJHE YIOBJICTBOPHTEIBHEIM,

Mna murens crpad IOmmoro monymapms 3T0T COOCOG
HY;KHO H3MEHHATH CICAYIOIMEM 00paszoM.

Touxry, nemamyn mHa nudepliate YacoB HaJ 4YacoBOi
CTPENKOH, clefyeT HAIPABETL B CTOPOHY COJHIA, TOTAA JH-
HAA, OeNAMAA DOmOJaM YTOJM MEEZY TacoBOH CTpelIKod m
Toukoil Hax muppoit XII, o6o3HAUNT HampaBIeHEE HA CEBEP.

6. Kax M0KHO IpPOJATE IeJxoe AHIo,
npojaBas mo MoJ-guna

IIpomarmuna mMarasmaa paccKasala TaKkywo, Kasaloch OHI,
HEBEPOATHYK HCTOPHIO:

— CeromEaA yTpoM OfHA HOKYHATENBHHIA KyOmja B Ma-
rasgHe IOJOBHHY BCEX AMIl H eIe IoJ-Aina; BTopas — MOJO0-
CHEY OCTABIMAXCA I TOKE eme DOJ-Adna; TpeThA — MOJOBHHY
OCTABIIEXCA W eme HOM-AHNa; TO Ke camoe CHeNald deT-
pepTasd, OATAaA W mecTad noKyomarteabHmnel. Ilom komen
B AIMAKE OCTAJOCH TOJLKO OZHO AINO.

— Bu paccrassiBaete HepepogTHhie semu! Homy 6B Bu
MOTIIH ODpOJAaTh HmOJ-Admal — ckazan eif cobecemHHK.

— Ho a2 BEKOMY He mpogaBaia moJ-AMIa, a BCETAA TOIBKO
Lenwne Adnal — oTeeTmaa ImpopaBmuia.

Tyt B pasrosop BMemaJjcsa CTYHEHT:

— A 6pn cegpMEIM mOKymaTelneM. HymEI HOJOBEEY OC-
TABIIErocd 3amaca AWI] U eme Ioa-aHma.

Ha 310 mpomasmmua samermia:
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— [Ha-na, s momaio, 5To Tak u Ouno! By kynmam mocaen-
Hee aimol

Cexper sarnouaeTca B TOM, 4TO KAKAHN pas B AIAKe
0CTAaBAIOCh HEWETHOE YHCIO AMII.

IIpepmonosmM, 4YTO ODEPBOHAYANBHO B AMUKe GuI0 2r +
-1 am...

Ilorymarens Kyoma moJOBAHY BJTOTO 3amaca, TO CCTh

r - % AAI, B emme % Alina, scero r - 1 Amm, a ciaegosa-
TeNBHO, B3AJM IejHe Alna — 6e3 BCAKOTO NelleHHsA Ha [O-
Jopunkr, B ammxe ocranock r amm. CormacHo paccrasy Hpo-
IABIIALE, 3TO YHCJIO ONATh HOJIKHO OBLIO OHITL HEUeTHEIM.
A rteneps copocEM cefGA: CKOJNBKO BCETo Aum GEIO B Marasmee
¢ caMOTO Havalla pacIpoiamm?

ITy samauy HauHem pemarb ¢ Komna. Mmr spmaem, 110
eCIHM IOKYHNAaTedb 3acTal B marasmHe 27 -+ 1 AHI, TO OH Ky-
nma r + 1 ann m ocrasma r aun., CocraBum TaGaELY:

Hoxynareih OcraBun Kynun 3acran
Cembmoit . . . . 0 1 1
Ilecromn . . . . 1 2 3
Oareit . . . . 3 4 7
Yerseprait ., . . 7 8 15
Tperait . . . . 15 16 31
Bropod . . . . 31 32 63
Meppwit . . . . 63 64 127

Wrag, Me ompejelmam, YTO B HAYalle TOPTOBIW OO
127 amn. Oty sapauy MOKHO 0000mETE AiiA A HOKyIaTemei.
Torga x magany npopasim smi Gymer 2* — 1. Ecnu, nanpn-
Mep, A =7, TO B Hadaje XHA ORIIO

21 —1 =128 — 1 = 127 ammn.



7. Pacrrapreande S07M0K

B cemm Am@Kax HAXOMATCA HEKOTOPOE KOJIMIECTBO AGJOK.
Ecun m2 mepporo Ammra DepeiioKATh B KAMKIHA H3 0CTATBHEX
AIMAKOB II0 CTONBKY AGIOK, CKONBKO B KaMKIOM M3 HAX YK
ecTh, I TO K€ CaMoe mPOoAeaaTh ¢ RAMKALM H3 OCTANbHEX AMMI-~
KOB, TO NOJ KOHEL BO BCeX AmmKax Oymer mo 128 abaox.
Mo:xuo nm ompememnTh (He OpEMEHAA aare6pH), CKOMBKO
aAGnoxk OGHI0 B mepBOM AMEKe?

Honeuno! Toabko BEUHCICHAA HYKHO HavYaTh ¢ KOHIA...

Tax Kak moCIe CEABMOr0 HepeKIafHBaHAA B KAKIOM
AmuKe oKasanock mo 128 s6aox, T0o 5T0 03HavYaeT, UTO B mep-
BHIX IMECTH AMEKAX mepBoHauanbHo Omno mo 64 sbmoka, a
B ceabMoM Amumke mx Owuo 12846 . 64 = 512. Paccy:xpas
TakAM 00pasoM ® Jajblie, ME OOYEePEfHO MOKeM OLpPefeIATh
KOAM9ecTBO AGIOK B AMMKAX Oepef MecTEM, OATHM, dYeT-
BePTHIM, TPETHHM, BTODPHM H, HaKOHEI, HepBHEIM IIE€DeKIaJikl-

Eanne 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 8 456 232 120 64
4 4452 228 116 60 32
2 450 226 114 58 30 16
449 225 113 57 29 15 8

OxasuiBaeTcs, 9TO NEpBOHAYANLHO B AMAKAX Naxoxnd-
Joch chenylomee KoamuecTBo abmox: 449, 225, 113, 97,
29, 15, 8.

CromT oTMeTHmTH mpaBEI0 00pasoBaHMA OTHX YHCEI:

a, = 8;

ay=2-a, — 1 = 15;
ag = 2.a, — 1 = 29;
a, = 2-a; — 1 = 57.
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8. Cxonnro moper B Goure

[Ba cagoBHEKa MOCHOPHIHN O TOM, CKOJBKO BOJH HAXO-
marcs B Oouke; B Hell HYMKHO OHIIO pPACHYCTHTH KalHHHYIO
conb. OfmH M3 HEX YTBED:KAAN, ITO BOAH OONbIIE MOJOBHHBL
Goukm, Apyroii macrampaia, 4To MemEbme. HKak yGegmthes,
KTO IpaB, HE IOJAB3YACH AJA 3TOTO HH IIHYPKOM, HH IIPYTOM
H HHYEM HPOYHM, YTO MOIJIO OBITH HCIONL30BAHO JIA H3ME-
perma?

Bor oOsacrenme.

Prnc. 8

Ms mMmeem feno He ¢ MaTeMaTH4eCKOW IMyTKOH, a ¢ Ha-
cToAmEeN! TreoMeTpHUECKOH B3amaueil, XoTA pellesme ee 0
CMEIIHOI'0 Jerrxoe.

Ecam Goura pgeiictemrentro Omlla HAaIOJAHEHA BOXOH 10
HOJIOBHHE, TO, HAaKJIOHHB €e TaK, 4TOOK HOBePXHOCTE BOALI
gocTaria Kpasd OOuKm, MH YBHZHM, 9TO BEICIIAA TOUKA JHa
HaXORATCA TOM{e HAa HOBEpXHOCTH Boak (yposesb [ Ha pu-
cyrke 8). 9to ciegyer ma TOTO, 4TO ILIOCKOCTh, IPOBEXEHHAsN
uepes HWaMETPalibHO HIPOTHBOUNONOMKHEE TOUKE BEPXHETO
umskHero oOpywell Gourm, HEMET ee HA JABE PAaBHEE YacTH.

Ecnm sxe Bopsl MeHbIIe MOJOBAHH GOYKH, TO OpH TAKOM
HAaKIOHC M3 BOAH AoJKeH OyHeT BEICTYOHTHL GolbMAMA miam
MeHbIEl Kycox AEa (yposeHS [/ Ha pmcynke 8). I, Haxonen,
ccad BORbL GoNBIIE MONOBHHEI GOYKA, TO IpH HaKIoHe AHO
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6ouwn GyfeT MeJHKOM HaXOMMTRCA TOX Bomo# (ypomews [T
ga pacyuke 8). Taxam nyrtem Ge3 BCAKEX m3MepeHH MOKHO
HOJY4YATh TOYHRIA OTBET.

9. Awukn ¢ mapamu

Qabpmra pricrana AmMEK KyOmueckod (GopMEl, HamoJNHeH-
BHil cTanasEpNE mapama. [lycroif amumk Becna 2 k2, a BMeCTe
c mapaMB amuk BecutT 18 x2. B amumke maxopares 64 onmna-
KOBHX mapa, YJIOMeHHNX
BINIOTHYI0 B 4eTHpE CIOd:
B HEXHeM pARy AMPKA
JIGKET CcIofl ma geTHpex
PANOB, IO YeTHpe mapa B
KaKIOM, HAJg BSTEM CJI0EM
HaxogmTCA  HApyro#, Ta-
KO# Ke, BHIIe -—— TpeTHi,
W, HaKOHeN, — 4YeTBepTHI
(pmc. 9).

B npgpyrom Taxom e
amuke paxonarea 1000 ma-
pPOB, YJIOMKEHHHX B JECAThH Puc. 9
CJIOeB O3 JECATH PAJOB, N0
JecATh mapos B Kamom. CKOABKO BeCHT STOT SMEK BMe-
cre ¢ mapamu?

Karoit smar pecat Goxbme?

Mlapu ma mepporo smaka Ged AmmKa BecAT Beero 16 xe,
a TarR Kak B AmMuke 64 mapa — 3RaunT, KALOHE map BecHT
0,25 xe.

A croyibKo GH mor secmTh ofme Goabmoil map, KOTOPHH
6H KacalcA BceX mecrm rpadedl ammra?

Imamerp Takoro mapa 6mn 6 B 4eTEHIpe pasa Ooxbpme
ZmameTpa n06oro o3 64 mapos, DPACIAHEHX B IePBOM AIIKE.
Bec Taxoro mapa 6uia 651 B 4 - 4 - 4 = 64 pasa Goabmme, dem
Bec Kakgoro ma 64 mapoB, DpPHCJIAHHHX B NEPBOM AIMEKe.
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Caenosatentno, ogan 60abLmoil map secan 65 TOYHO CTOMBKO,
croapko 64 mapa, UpmCIaHHEE B HePBOM AMAKe, TO €CTb
16 xz (pme. 10).

Ecam mE Temepb Bo3bmeM maphl, I@aMeTp KOTOPHX B ABA
pasa MeHbIIe AmameTpa GOXBINOro Imapa, TO B AMHAKE IIOMe-
crarca 2+ 2+ 2=8 mapoB, a o6mud Bec Gymer Takoil e,
Kak # y Goxsmoro mapa (pmc. 11).

\

Pme. 10 Pac. 11

A ecnm 6K MH B3AAM WAap, AAaMeTP KOTOpPOro O O
B TpH pasa MeHbIne Amamerpa Oonsmoro mapa, TO MmapoB
nomectraoch 6u 3+ 3 - 3 = 27, a cOmuif Bec ocrancsa Gu TOT
nie. Temephr MH MOMieM OTBETHTH HA BOIPOC, CKOJBKO BECHI
SIEAK ¢ THCAYbLI0 HIapamH:

16 %2z pec nerto m 18 %2 Bec GpyrTO.

A Temeph mMyCTh YHMTATENb OOPEJEINT, CKONBKO OB BECHI
Tako# AmEK, ecng OH ero HaNOJHETH CTajdbHEOI Jpobkmo,
VJ0KeHHOH ONHHAKOBRIMH CJIOAMA.

10. T'opeKoe JIGKAPCTBO

PeGenor saGoxen. Bpaw mpo-
gHcany emMy JeKapcTBO © Benel
ZaBaTh ero Goasromy mo 15—20 e.




Marp B3sana piomky B $opme Konyca. Promxa smemaia
posno 20 z mexapcrea. Ho merapcrso 6mio ropbroe. Chm

yopammpajl MaTh paspemnTh eMy
BHIOATH TOJBKO IOJOBHHY JIeKap-
ctoa: «Bor mo cmx mop». M mo-
Kas3al HOTOTKOM MECTO, COOTBET-
CTBYyIOIce noJiopaue BEICOTH
JKAAKOCTH B plomKe (pmec. 12).
Mars BexoTOpOe BpeMs BO3paKa-
Ja, HO B KOHIE KOHIOB yCTyHH-
na. CHI DHONI ¢OOJOBAHY» Je-
KapcTsa.

Pac, 12

A 410 Ke H0 3TOMY DOBOZY CKasalX Bpad?

— Bor m xopomo! OcransHas gacTe mo cBoeli BHCOTE B
2 pasa MCEBIIE BCeil PIOMKH, 3aT0 HO 06BeMy B 8 pa3 MeHBINE,
Mauxsim ocrasai Beero 2,0 ¢ JeKapcTsa, a peoma 17,5 2. Br-

apopoueeT!

11. Kakx paccTaBHTL COJAAAT HA MOCTHI?

B kpappatHHI IBOp apceHasa BOIIeJ JeHTeHAHT ¢ KOMAaH-
noli coamar: OH J[oJsKeH OBl paccTaBmTbh HOCTH. Boas

1 2 1 2 1 2

2 2 1 1

1 2 1 2 1 2
Pnmc, 13

ROKTOE CTEHR OH HOCTaBmy 1o 4 cojpmara m ymex. Coycra
LieKOTOpOe BPBMH HPH]I[GJI KaluTaH. OH pemﬂ.u, 9TO OOCTOB
HEJJ0CTATOYHO, B IIOMECTHJI BIOJIb KAKHON CTEHHE 0 O COJMIAT.
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Haromen, Bo gBOpe apceHala mOApRICA Maliop W HOCTABAJ
BIOJEL Kaxpoil cremn mo 6 coapar.

Kax Omam paccraBinensl colgaTHl B OEPBOM, BTOPOM H
TpeTheM Caydae, ecam 3TH TPH opEIepa pacmoiarajd OfHEM
7 TeM e YHCIOM COJAAT?

Pemenne povoasso mpocrtoe (pme. 13).

12. Kxrousn oT 4eMOJaHOB

B ysmeepmar mpmcrmamm 10 uwemomaEOB, a B KOHBEpTe
orgennno 10 kiroweit, mpmueM DpeRyupemEIH, YTO KayKALIH
KJJOY OTKPHBAET TOXBKO 1 9eMONaH B 4T0 K KaimkgoMmMy 4emo-
LaHY MOKHO HOZ00paTh HOAXOMAMEN K04,

Pa6otrrk yHmBepmara, KOTOpHIEl HONYYaa 3TH YeMOTARMI,
B3TOXHYI:

— Cronsro sosun ¢ mopbopom rmwoueil! A smaro, rarmmm
yopaMumn Gmeaior Heopymesiaenaue mpegmers! Haumems
moafupaTh KIKY K IEPBOMY 4YeMOIaHy, I 00A3aTeILHO OKa-
deTCA, UTO IOAOHAET TONBKO fAecATRH kara. JecATs pas
mepenpobyemb Ka0YM W3-3a OJHOTO YeMOJAHA, a H3-3a
JeCATH — HeJhX cto pas!

CoTpymumna, KoTopoil momMa YacTo TPAXOAUIOCE HMETh
Jell0 ¢ KAYamm, cKasaja:

— Hemo o6eront me rak y:x muoxo. Tonbko mpm mopGope
KII09a K OCPBOMY YeMOAAHY BaM HeHCTBATENBHO NPHAETCH
mepenpoGoBaTh HecATh Kalouedl. Ho BTOpOMY BH y:xe mcumpo-
Oyere TONLKO meBATH Kiatoueil. Takmm o6pasom, KoamuecTno
Kiaouell mocTemeHHO OyZeT yMEHBINATHCA.

Tax momcamraem e, CKOMBKO pas IpHAETCA HOAOHpATH
kmounm: 10-+9-+4+8+47+46-+5-+4+4+3-+2-+1= 55. 3gaumr, ue
6oxee 55 pas mpemcromT HpoOOBATE KIIOUH.

B sToT MOMEHT COTPYAHHK-PALECHANABATOP IOCOBETOBA:

— I'maproe, He mepebmpafite wawIm OAWH 3a APYIHEM,
opobysa mx mogo6paTh K OTHOMY YeMOJAEY, a JydYlle BOSEMHTE
onuH KaroH-HmGynp kaodw m umpobyiiTe mM OTKPETH OfHH
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gemomaH 3a apyram. Tax neno mofiger OHICTpee, Ma @ KIFOUH
¥ pac He OyayT myTaThes. Hpome Toro, yixe ¢ mepBEM KII0U0M
BBl IpOfeJaeTe He NECATh, a camoe Golxpmee XeBATH mpob;
eciIm 3TH [AeBATh mpold OYAYT BANpPACHEIMEH, TO KUY MOMKHO
CMeN0 OPHBA3HBATH K JlecAToMY demopany. C mpyrEMm Kimo-
YoM BH IpPOJENaeTe TOIBKO BOCeMb mpof, ¢ TpeThaM — CeMb
1pob... ¢ ZeBATHIM — TONBKO OJNHY, & IJd HECATOT0 KIga
OCTAHETCA TOJBKO ONHH YEeMOJAH W OpofoBAThH €ro yKe He
Oymer myHHO!

3maunr, Bcero Gymer mponenano camoe Gonwmee 45 mpob!

Hda, o Tak mpom30H[ET TOJABKO B CAMOM HEYIAYHOM CIY-
9ae — MMEHHO TOT/[a, KOTNa KasKABH KI0Y OyZeT DOJXOXATH
TOIBKO K mociendemy demoiamy. OgHaxko cKopee Bcero obmee
YECI0 HeOOXOAWMBIX IONBITOK COCTABHT HOJOBHHY MAaKCH-
MAaJBHOTO 4HWCIa. SHAUHT, OyHeT mocTaTowHo 22 mam 23 mo-
OEITOK.

13. ABTOMAIIAHBI M CAMOJIET

Me:xngy Bapmapoit m Ilosmampio paccrosame 300 xat.
B onmH m TOT ke JeHb, B OQHH W TOT i€ 94ac, MAHYTY O Ce-
KyHEy u8 0G0EX TOPOJ0B HABCTPEUY APYT APYLY BLIC3IKAIOT
Ipa aBTOMOOmJIMCTA; OHA 03 OCTAHOBOK €IyT CO CKOPOCTBHIO
50 xmfwac. OpgroBpemeEEO ¢ HmMA m3 BapmaBsl BELIeTaer
camoaeT, Koropi genaer 100 rm/wac. Camomer, omepemms
apTomMobman, egymuit m3 Bapmass, neTaT HaBCTpEYy ApPY-
romy, Buexasmemy ns Ilosmawm. Berperus ero, camoner
HEMeJICHHO IOBOpPAuYEBAET OOpATHO W JIETHT HABCTpedy Lep-
BOMY aBTOoMOOHIIO; HOJETEB OO HEeTro, OH CHOBA HMOBOPAYHBAET
H HAOPaBJIAETCA KO BTOPOMY. OTH HEPEJETH IOBTOPAKTCA
710 Tex IOop, IOKa aBTOMAMEHE He BCTpeTATcA. CROIBKO Kb-
J0OMETPOB HpOJEIaeT caMolIeT?

ITpu pemenmm 5roif 3ajgagm umTaTen®s OOEIYHO TEpACTCA
B OYCHb CIHOSHBIX BHYACICHHAX: TJE CAMOJET BCTPETHJ aB-
TomammRy, exymyio m3 ITosmamm, 3atem, rme scrperma ap-
TOMAMZHY, KOTOPYX BHadame obornai, @ T. .
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A Memay Tem 3amaga pPemaeTcA HECHHXAaHHO HPOCTO:
MAIIEHB BCTPETHJACh IO HCTEYEHHH 3 dYacon, a cleJoBa-
TEAbHO, CAMOJIET JeTal poBHEO 3 haca m mpoaerex 300 Ku.

14. Illeaxxoraa HHOTH

OnguE opHIEHAN UPOM3BEN CICAYIOMHE BEHYNCICHHA, OC-
HOBaHHEHE Ha JAaHHHX, KOTOpHEe, HYZHO HPH3HATHCA, He-
aerxo oposeputs. 'opox Jlmon, cnapsmuiica ceomMmu meiKo-
TRauUxkaMm ¢abpmramm, exeroguEo moTpebmser 1 MaH. Ee
menka., 1 2 menxa mpARyT 4 meaKompAna, 5TO 03HAYAET,
Y4TO [JAA IMeJKOBOH HIPOMBIOLIEEHOCTHE JlmomHa HEOoOXOmmMEH
4 MIpH. MIETKOUPAMOB. 1 MEIKONPAN MOMET BEIOPACTh HATKY
mpmaEol 500 M, a 4 MApPH. STHEX MANEHBKAOX TPYIKCHEKOB
nagyT Bmth mamHo# 2000 Mapm. M, TO ecTh 2 MIPH. K.k.

Hnaaa atoil sutm B 13 pas Goapme paccToAHEA,0THLIAI0-
mero 3emaro or Conmma, m B 5200 pas Gonwme paccroAnms
Mmesny 3emieii m Jlymoii. Ecim OpoTAEYTH ee BHONE 5KBa-
TOpa, TO OHA OXBaTmia OH Ham 3emHOH map 25 THCAY pasz,
a Jlyny — 92 tecAum pas.

15. TypueTs! ¥ NUPOKEHR

Tpm TypHucTa, OPOAPOTIIAe U T'OJOHEE, IPAIIAN HA TYPH-
cTmueckyio 6asy, uToOH OTHOXHYTH H YTO-HHOYAL HEpPEKY-
caTe. OHE 3aKa3aJA NEPOKKE I HOMPOCHIHE, 4TOOH HX IO-
IaJil IpAMO B KOMHATY, B KOTOPoi oHE 6yayT oTnkixaTs. [osmu-
Jlafgchk OHPOFKKOB, OHA YCHYIH.

Korpa maposxkd 6EIm rOTOBB, HX IPHHECIH B KOMHATY
O DOCTABHMJE Ha cTod, He 6yma cuAamumx. IlpocHysmuces, ogun
U3 TYPHCTOB B34METHJ NHPOMKA, MNOEPecYdATa] HX, CLeX
TPeThI0 TacTh H OOATH BacHYI.

3aTeM OPOCHYJACA BTOPOI TYPHCT M, IEPECUATAB MADPOKKH,
Chell TPeThbI0 4aCTk HW OOATHL Jer CcHOarThb.
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Haxonen, npoceyicsa tperuii TypacT H NOCTYOHI TOYHO
TAaK 7Ke.

Ocranocs 8 mmposskop. Hax onpegennTs, CKOILKO THPOMXK-
ko momanm K crony? Homy monaraioTesa ocrasmmecsa mnm-
POKKH, eciHm JeluTh HX COpaBejauBo?

WNrak, tpermii TypmcT ocTapma ToBapHmaM 8 MHPOMKKOB,
TO eCTh RAMKAOMY IO 4 INTYKH; Clef0BATEIBHO, OH CaM CbEI
4 OmposkKa; HSTO HO3BOJAET HAM CHEJaTh 3aKIKYEHHWE, ITO,
OpocHYBmECh, OH 3acTal 12 mEpOKKOB.

Teneps ME 3Haem, 94T0 BTOpO¥ TypucT ocrapui 12 oupox-
KoB, 0 6 J1A Kamk[oro W3 CBOEX TOBapHINed, a caMm TOMe
chell 6 IEpOKKOB; OTCHAA ClIedyeT, YTo, HPOCHYBIIHCH, OH
sacran 18 mEpoKKOD.

Teneps yske JerKo yCTaHOBATH, YTO €CJIH HEPBHE TypHCT
ocTapuJ JIA Topapumei 18 umposkkos, mo 9 xuA Kakmoro,
TO @ cas OH, 3HAYAT, c¢hed 9 NEPOKKOB; CIeJ0BaTeIbHO, Hep-
BOHAYaNbBO OHJO 27 NOWPOMKKOB.

Har pasgennts ocrasmmeca 8 mmpomikos? CosepmerIo
OYeBAJHO, YTO HEPBHE TYPHCT YiKe CHEN CBOKN MOPHOHIO:
9 nmposxkos. Bropoi TypmeT chen 6 — 3HaumT, eMy mojara-
10TCA eme 3 NUPOMKKA, a TPETHHl TYPHCT CHEX TOMBKO 4 —
3HAYET, €My NOJIAraloTCA eme 5 MAPOKKOB.

16. IlepedopMupoBanue moe3T0B

Hemessogoposkaas craEmAs AOKHA OHJA OTOPABATH
11 moesgoB mo 35 muatopM IAA Yrasd B KaKAOM LOE3JLE.
Yro6n o0cBo6oAUTh HECKOIABKO JOKOMOTHBOB [IJsA Ipyroif
paboTH, MAMEHACTH IOCOBETOBAJW NUPHNENHTh K Ka:KIOMY
Noesdy CTOABKO pa3d 10 O BarOHOB, CKOJBKO JIOKOMOTHBOS
OTOPaBJIeHO IO APYIroMy 3aJaHUAIO.

Taxmm o6paszom, nce TIaTHOPMH JIA yrifd OHIA IpHIEH-
smean, CKONBKO JOKOMOTHBOB ORLIO OCBOOOM(ICHO ONA ApY-
roid pa6oTh?
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Baronoe gus yras 6mio 11 - 35 = 385, Umceno 385 myxE0
Pa3loKATE HA MEHOMKUTENIN IPYTEM cmocoboM, a EMEHHO TaK,
uTo0B OfHEM MHORETeneM OHIO wmciao n, membmee 11, a
ApyruM — umeao 35 -+ n . 5.

Pazmommm ameno 385 ma mpocThe mEoxmTeam: 385 =
==9+ 7+ 11, u BHIEIIeM BCe AEAUTENH HTOTO YACIA B BO3PACTa-
omem mopagke: 1, 5, 7, 11, 35, 55, 77, 385.

N3 stux pmenmreneil MomxHO mOXOOpaTh CiIeAyIONEe IIAPLI
COMHOKATENCH, [alomEe B OpOH3BeHeBHMHE dmcio 385:

1-38=5-77T=7-5=11-35.

Oxassinaercs, sMecto 11 moesmor mo 35 miuaTdopm MOKEO
mocnars 7 moesmos no 55 mnatdopm. 9TO OcBOGONUT 4 JOKO-
notBa. K Kammomy moeamy HWYHO NpHOCOHTH 4 pasa 1o
S mratdgopm, 9TO W OTBEYAET YCIOBHIO 3afadu.

STy 3afjaly MOMHO PEINHTHh W IPH HOMOIE ypPaBHEHH,

OGo3ranam 4epes z YMCI0 JOKOMOTHBOB, 0CBOOOKICHAEIX
nng gpyroi pabora. Torma ocramerca 11 — z T0KOMOTAROB,
U KaKIbIH JOKOMOTHB JOJKeH OyIeTr B3fTh 30 -+ - O muar-
dopm. Taxam oGpaszom, MH moJyuaeM cleqyiomee ypaBHeHAC:
(11 —2)+ (35 + = - 5) = 385. Ilocae amreGpamueckmx mpe-
obpazoparnit ma mmeem 20z — 5x? = 0, 0TKyga B OKOHYA-
TeIBHOM BEJE monydaem z(4 — z) = 0. 9To ypanHenme mmeeT
npa pemenna: z = 0 (Tax OplJI0 OpPE HEPBOM YCJIOBHH, eCIH
6K Bce JOKOMOTHBH JOJKHE GHIIE OTOPABHTHCA ¢ maatdop-
MaM® JaA yrias) mam z = 4 (9To 03HAUaer, 4To BECBOOOIK-
NEeHO 4 IJIOKOMOTHBA).

17. Tio rpEGE!

Hen co cpomMm 4eTHPLMA BHYKAMH OTHPABHJICH B JicC
mo rpubu. B jecy onm pasomiamch B pasHEE CTOPOHEI, Ka-
o momen mckats rpmbu cpoedt moporoil. Uepes momgaca
JlenyiKa OCTAHOBHWJICA WOJ AepeBoM, 4YT0OH HepefroXHYTH,
# mepecynTanx cobpamHile rpmbH; OKAa3aiI0Ch, 4TO OH cobpal
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45 rpmGos. B a10 Bpema mpmbeskasm BHyuaTa — BCe C Iy-
CTHMH PYKaMH: HH OfIH H3 HEX He HaIleJ HE OXHOro rpmba.

— JenymKa, — OpOCHT OAWH U3 HAX, — Al MEE HOMHOTO
TBOHX I'pub0OB, MOKET, 5T0 MHE IPHHECET CuacThe!

— W wme, gegymxal

— W mme paiil

Jenymeka Bajenmsa KasKIoOTo U8 HEX rpmGamu, pasjeinms
MexIy BEME Bece cBom Trpumbe. Manbuyrans cmosa pasGpe-
I7ChL 1O JIeCY | CTAlW MCKATH IpmObl, HO HE BCEM BE3JIO OfH-
nmaxoso, Omgme manbayram geHcTeATeNEHO Hamen 2 rpmba,
npyroii e, maoGopor, morepax 2 rpmba, Tpermit Hamen
CTONBKO, CKOABKO IOIYYHJS OT [efid, & YeTBEPTHI pacTepsi
noJIOBEHY moiayueEHHX rpmbGos. Horgma mansamkm sepmyImch
IOMOM, TO 0Kasajock, 4TO Yy BCeX rpmboB MOPOBHY.

ITo cronpry rpmboB MONYIMI KGKAKIE H3 MAJBUAKOB OT
JeAYIIKA W CKOJBKO KKIWE W3 HUX OPUHEC JOMOM?

Herpynmo 3amernTs, 9T0 TPETHEMY BHYKY ACH Kai rprbGoB
MCHBIIE BCEX, TAK KAK €My IPHIIIOCH COOPATH eme CTONBKO
3Ke, CKONBKO Jal Jex, YToOH y Hero mX OKasaloCh paBHOE
¢ OpaThAME KOIHYECTHO.

Hua yopomeHEEmA 3afaqdd IPeAUONOMKEM, 4UTO TPEThEMY
BHYKY gex max 1 ropcrs rpmbos. CKOTBEKO TaK@mX TopcTeidl oH
Aaj 4eTBEepPTOMY BHYKY?

Wrak, Tpermii BHyK mpwHeC JOMOH 2 ropecTH, Tak KakK OH
cam co6pas cTONBKO Ke rpmboB, CKOIBKO €My HaJa HeymKa.
UeTpepTHI BEYK IPAHEC JOMOH CTOIBKO Ke TpEOOB, CKOIBKO
TpeTuii, TO €CTH TOKe 2 TOPCTH; HO HANO NOMHHATDL, 9TO
9eTBePTHH BHYK HOJOBEHY CBOMX T'pHCOB pacTepaia U0 HO-
pore, OTCIOAa cIegyeT, 4TO OH HOJYy4HWJa OT JeRa 4 TOpCTH.

Hepsuii BEyK upmaec foMoi 2 ropeTd, HO 2 rpmba Eamen
caM, CleZoBaTeJbHO, AGHYIOKa Aak emy 2 ropeta Oez 2 rpm-
60o8. Bropo#l BEyx mpmEec 2 ropctm, a mo IOpore MOTEPAN
2 rpm6a — 3HAYMT, OH HOJYYAA 2 TOPCTH W eme 2 rpmba.

Taxam oGpasoM, mel Had BHYKaM BCET0 CTOJBKO rpmbon:
1 ropers + 4 roperm + 2 roperm 6es 2 rpmbos + 2 rop-
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crz 1 2 rpuba, 10 ecTh Beero 9 moxnux ropereit. B 9 ogmHaxo-
BHIX TOpcTaAX Omut0 45 rpmbop, a B omuoll roperm 45 : 9 =
=25 rpubos,

Wrak, ME monyumim OTBET: TPETheMy BHYKY Jen mAall
1 roperts, To ecth o rpmboB; uYerBepToMy Ham 4 roperd,
0 ectb 4-5 =20 rpmbos; mepsomy — 2 ropctm Ges
2 rpm6oB, ToecTs 2+ 5 — 2 = 8 rpu6oB, m, HaKOHEN, BTOPOMY
mam 2 roperm m 2 rpmba, T0 ecth 2+ 5 -+ 2 = 12 rpmGos.

18. Iepesie npeGaeck FeHAAJHEOCTA

JI00ONBTHR aHEKOT, OTHOCAMIWHCA K [ETCKAM TromaM
Kpynueiimero Hemenmxoro marematmra Hapna I'aycca, mpm-
pozAT ero Gmorpagsr. Horga Hapay mcmoanmmocs cemsb mer,
OH GBI OTHAaH B HAYANBHYIO WKONY. B sroii mroiae apudmernre
o0yuall uellOBeK  HOMKHJIOM,
u3BecTHEE cBOell CTPOTOCTEI.
3agactyo, 4ToOH HMCTH BO3-
MOKHOCTH OPOBEPHTH YOpasK-
HEHOA YUeHHAKOB JPYIUX Kiac-
COB, OH [JAaBal MAaJIBIAKaM
3ajaHme HECKOAbKO 6oJiee TPy I-
1oe, 9emM mojaranock. eTsopa
MOMKHA OBIIAa  pemaTh ero
CaMOCTOATEeNBHO B HOJHOH TH-
mure. Hpm sToM 6EI0 ycmo-
BJEHO, 4YTO KamkALH m3 yue-
HEKOB, PeIIHB 3aJaiy, OTHOCHT TETPamb YUHETEHIIO H KiafeT
ee Ha HKadenpy.

OnEakas Ha YpOKe YIATENb OPOXHKTOBAJ YUCHHKAM CJe-
nyomyl 3axavy: «Hafitm cymMmy mcex menmx wumcea ot 1
mo 40». Yumrenp GEI yBepeH, uTo GOIBMIYI YACTh YPOKA
yueHWKE OyAyT 3aEATH NnofAcieTOM. Bemmko sxe GHIo ero
yAWBJIEHWe, KOTAA 4Yepes MHHYTY Hocje TOTO, Kak GEIO Ha-
ONCAaHO YCIOBHE 3aJa4M HA JOCKe, OH YCIHIIAJ BeCeJHH Bo3-
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rnac: «f yme pemmaly Toruac ixe mepen yumrerem Ha Ka-
denpe ouyTmaack Terpams, nmopmmcammasa: «Hapa Taycens.

Pasraepannniit yamTens, fyMasd, 4T0 9TO IPOCTO YUSHHTOC~
Kag MajocTh, 6yPKHYX IOX HOC, HE IpepHBasA cBoed paboTE:
«f1 oryuy 1eba, copsamenm, ot momoOEHEX mTydek. Ilomomxmm
TONBKO!»

A rtem spemeneM Hapn, mosonbHHE m yBepenEHil B cebe,
BePHYJICA HA CBOE MECTO H CTAN 3ROAaTh, KOTAA YUYHTENhL HAU-
rer mpasuth pabore. Haxomen, mocie Zonrmx BhumcleHAH,
BCC YUCHHKH CcHecHm Ha KadeApy cBom TeTpafm. YUHTEIb
OPUHAJCA HX UPaBATh. BOJLIIMHCTBO YYEHHKOB, HECMOTPSA
pa JOATHME TOJACYETH, HOJYYHim OMmMUO0YHNH pesynsTaT, O
TOMbKO B TeTpagm l'aycca GplI0 BCero OQHO 9HCIO, B OHO
6oino mpasaabeOe... Manenwkmii Iayce, ycnmmas sapmauy,
IPONMKTOBAHHYI0 yuMTeJIeM, MIHOBEHHO coo0pasmi, Kak OHA
pemaerca. Bor cxemaTmueckm NpeACTaBICHHBIH IpoIEce
paccymuennii, KOTOpHMil MeNBKHYXI B TeHHANLHOH XeTcKOH
TOJIOBHE:

1, 2, 3, . . ., 20
4, 39, 38, . . . , A
41, 41, 4, . . . , 41

Hambonsmee @ HEamMeHBIIEe YACAA PAAA B CyMMe HaioT 41.
To e caMoe HOXYYEM, CRJIAABIBAA BTOPOE HUHCIO pPAfA C
IpefmoCcIeHAM, TOT Ke pe3yAbTAT NIONYYHM, CKIAJHBAA
TpeThe 10 MOPASKY 4HCIO C TPETBHEM ¢ KOHIIA YHCIOM, B T. T.
CymMa Kagmoil Takoi mapsl Wmcel Bcerga paBHA 41 m moBTO-
paetca 20 pas. Ilocme Bcex pTEX paccyimeEmil MadbudK GH-
ctpo ymMEOEAT B yMe 2041 @ Hammcas B TETPAJH TOABKO OJHO
umcno: 820. Yumrens 6uin wesopex pasymunii. On mousm, ato
nepef, HEM peGeHOK ¢ YAUBHTEABHHME cHOcoOHOCTAME, U
3apAiIca M ¢ OOMBIIHM 3HTY3MA3MOM, HO BCKOpE JOMKEH
GBIT KOHCTATHPOBATh, 4TO Y4YeHHK Y/Ke HHYEMY He MOKeT
HAayYHTRCA Y CBOETO Y4HTeJNd.
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19, IIpasuanpHBIE pasxesN BO3HATPAKICHUSA

Ilsa apaba mpofmpanmeh uepes myctuuwl. o 6Gamxaii-
IIero 0asmca 0CTABANOCH ele MoJMmHA myTm. V3 samacos mpo-
IOBOJNBCTBEA Y HAX O0CTANOCH TOJBKO 8 cyxapeil: y oqHOTrO
6ro 3 cyxaps, a y gpyroro — 5. Ilo mopore mm BeTpermica
ONFHOKHH DyTeIIeCTBEHHWK, HCTOIMERHHA 0T romoma. Onm
C/RAIEJIUCh HAJ HAM W HOAENHJHCH ¢ HAM CBOHME 3amacaMd.
Ilpomasch, myTemecTREHEMK B 3HAK GIarogapHOCTE BPYd@I
CBOHM CIyIafiHRM DOOYTuAKAM 8 OQEHAKOBEHX 30JI0THX MOHET.

Kax gsa apafa pgomxHE ORI pasgennaTs MemKy coboif
fiapOBaHHEE UM OeHLIH?

Ilpm pasgeme meno Homao O CCOPH, TaK Kak apad, v Ko-
TOoporo 6Emo 5 cyxapeil, morpe6oram cebe 5 30I0THIX MOHET,
a ero TOBAPHIN XOTea HOJYIATH 4 MOHETH, CHOpaBemIuaEBO
YTBep:KIad, 9T0 OHE 00a OPHHAJNHA ydacTHEe B CHACEHHH TO-
nomHOro Goraua. Tax m He cyMeB HOTOBOPHTBCA O cmocoOe
pasgena, OHE pemnJm mo NpuOHTEE B oasHc o0paTmTheA K
Kajmio, MeCTHOMY cynbe, ¢ Opoch00H paspemuTs WX CHOP.
Cympa pemma 8TOT CoOpP HEOXHEAHHHIM JJIA HEX 00pasoM.

— Bu o6a ommbaerecs, — cKasag ¢ yCMemIKo#W Kajmit, —
HomycraM, YTo Kamgeii cyXaphb BR pasieluanm Ha 3 9acTd;
TakEM o0pasoM, moayumiock O 24 uactm. Ilpemmorosmn
Jlazmee, UTo Raykguid m3 Bac cwen mo 8 gacreit. Tor ma Bac,
KOTOPHIT mMen O cyxapeif, To ects 1D uacreil, oTmax TpeTh-
eMy OyTelleCTBeHHHKY 7 uacTelf, a ero TOBapHI] U3 CBOHX
3 cyxapeit ymenma emy Toabro 1 gacte. Orcioma ciepyer,
9TO MOHETH JO/KHH OHTH pasfgesicHB chegylommm obpa-
30M: 7 MOHET TOJaTaeTcs OMHOMY W3 Bac, m TOJBKO ofHa —

Apyromy.
20. PeryaspHada es3[a

Hexnmit apToMO0RITCT OPEEEMAI YIACTHE B COPeBHOBAHTH
ma peryasgpHEocTth es3ge. Ilo mpasmmaM oH goMKeH OBLI
mpoexaTh HEKOTOPOe paccTogHme co CpeflHed CKOpOCTBIO
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48 kmluac. BMecTo aTOTO MONOBMEY OPOTE OH THAN MAMHEEY
¢o cxopocThio 60 kafuac. Ha CKOIBKO KHEJIOMETPOB B 44C OH
JI0JFKEH YMEHBIIATH CKOPOCTH ©3H BO BTOPYIO IOJOBHEY
Aoporm, 9To0H CpemBsAa CKopocTh GHua papHA 48 Kafvac?

Ecnm gmratens gymaer, 9T0 BTOPYK HOJOBHHY JOPOTH

apTOMOGMIACT JlOJKeH GyAeT HOoA3TA co cKopocThio 36 Katfuac,
60 - 36
To o ommGaercs, XoTA —_2{'— = 48,

HpegmonosxumM, uro Bee paccroamrme pasro 120 xm. Hus
Toro 4Tto0H ero mpoexaTth, ABTOMOOHIHNCT DACIOIATaeT 3a-

1
naasmposaranMA 120 :48 = 22 q9aca — HE Gojbme, HE MeHb-

me. Tak Kak DepBYIO HOJCBEHY ©TOr0 pAacCTOAHMHA, TO eCTh
G0 xm, orn mpoexax 3a 1 uac, To Ha
BTOPYIO NQJOBEHY JJOPOTH eMy OCTa-

1
J10Ch ii gaca — 3HAUHT, 3TO PACCTOA-

HEe OH JOJIKEeH MpoexaTh CO CKOPO-

cthic 60 : 1% = 40 kmfuac. Pemmwm a1y

sajauy B Goaee o6meM smpe. Ilpen-
DOJIOKAM, 4TO JJAZHA Beell moporm pasua 2d m 9To aBTOMOGH-
JECT Wpoexax MepBYI0 IOJOBMHY HOPOTH €O CKOPOCTBI U,
a BTOPYI0O DOJOBHHY JOPOTH €O CKOpOCTBIO U, Onpegeimm,
KaKoBa OHJA CpemHsAA CKOPOCTH U €ro eaxHL

B nepsyio monoBmEY JOporm aBTOMOGMIHCT MCHOIB30BAJ

d d
BpeMa -, a BO BTOPYK HONOBHHY —, BHAYMT, BCA AOpOra
1 2

OTHAJA y HEro BpeMsA g- + Ui.
1 2
C mpyroii ctopons, BHa Kopory 2d npu e3jie co CKOpPOCTbI0 U
2 2d d
Heo0XoAmMOo BpeMs ?d .Cocranasiem ypasaenne: 5= g— —{—5 R
i ?

IoCjle TOro KaK MH COKpaTEM Bce 4JeHbl YypaBHeHHA HaA

¢ @ pasgeaEM Ha 2, DOXYYEM CJeAyIOINee paBeHCTBO:
1 1/1 1
S

OxassiBaerca, uto ob6paTHas BeAMYTHA CKOPOCTH U —
3T0 cpeAnasa apm@MeTHUeCKasd Meykmy OOpDaTHEIMH BeIWYH-
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HaMH CKopocTedl ©; W 0U,. B 3ToM ciyuae M roBopmM, uTO
CKOpPOCTh U — 3TO CpeflEee FapMOHMYECKoe [JA BeldumH
v, B U,

B pamei sajzave mpmeefeHH mammme: v = 48 m v, = 60,
0CTaeTca OmpefieliuTh U, 3 BEmMenpEBEeIeHHOr0 ypaBHEHOS

1 2 1
HONYIaeM - = - ~— ~; HOACTABIAA BOINIHHE 0 = 48, v, =
2

1
b el - oTcIpa U, = 40.

=60, mMeem a=— B0~ 0

21, JloBkEe TYpPHCTBI

B 6ape y cten croano uetwpe croia. B 6ap pomam Typm-
cTH (21 yenoBex), OHE BOSEPAIIAAHCE M3 SKCKYPCHE A OYEHB
mporoioganeEchk. TypmCcTH saxasanm o0eq H NpATIACHIE
x03A@HA moobenats ¢ EmMH., Bce pasMecTmimcE 3a cTolaMm
TakEM 00pasoM, 9TO 3a TpeMsA CTONAMH CEAM TYPHCTH, HO
CeMb 1eNOBeK 33 KaKAEIM CTOJIOM, a

1 8a ueTBepTHH cen Xo3AuE (pac. 14).
1 TypucTH B MyTRY IpefIOMHIA XO-
BANHY, UTO IJATHTH 34 BCeX OyneT
TOT, KTO IpH HepecueTe OKajKeTCH
Eﬁ HOCHeNHEM. XO3ARH HEOCMOTpH-

TeabHo coraacmiaca. Cranm Beex

Pme. i4 DOAPAN HepecYuTHBATH IO XOAY 4a-

COBHX CTpENOK, CYHTAaA TaKxe o

xozamna, Hampuii cegpmoii ocroboiaicss OT YIUIATH B TO-

xmpan 6ap. Ilocaegnam, kK cBOEMY HEYEOBOJBCTBHIO, OKABAICH
caM X03fHH.

C xoro mawamm cuet?

Pemmm sty sagauy «c komman, Jusa oGmerdenma pacuera
MO/KHO WCHOJB30BATh KOCTH JOMUHO, COAYKE HJIH MOHETHL.

Ilycts momera 22 (pme. 15) oGosmaugeT X03AmHA, KOTOPHIL
OIWH ocTaHEeTCH B Gape mocie «OepecueTa» BCEX ero rocTei.
PackaapsiBaem Monetn 21 u 20 Tax, Kak yKasano Ha pHCYH-
ke 19,
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Hauas ¢ mowern 20, GyneMm cumTaTh b HaOpaBleHmd, of-
PATHOM JBH;KEHHIO YacOBRIX CTPeJdOK:

7 6 5 4 3 2 1
20 22 21 20 22 21 20

Umcno 1 yomano ma momery 20; mpoiBArasch B TOM Ke
HANPABJEGHHE B Jajbme, KiajeM Momery I9 (B mycroil Kpy-
JKOK Ha pHucynKe 15).

Puc. 15 Pmc. 16

Iocrenenno TakmMm s;xe 00pasoM paCKIAAHIBAEM HOBHE
MOHETH.

Ha pmcynxe 16 BmaHO, uTO yie yio:kema MmomeTa I13.
Cuptaem B 06paTHOM DAaUpPaBiIeHAH, HAYAHAA ¢ gncia 7 1 Mo-

"HetH I3: 7 6 5 4 3 92 1
13 18 20 14 17 15 16

Ilocne MomeTs 15, Ha KOTOPYH BHIAIO umcxo 1, Kiamem
moHery I2 (B mycrtoil kpys;ok ua pmcyEke 16). Horma mm
BEIOKEM TaxkmMm 00pa3oM Ha CTOJM Bce MOHETH, OHE pac-
[OJIO;KATCA B OupeneleHmEoM mopanke (pmc. 17).

Ho 10 eme, ypH, He KoHel HamuwM TPYIHLIM BEYECIE-
HOAM; HYKHO eIie pas OTCYHTATh ceMb MoHeT, 4TOOH ompe-
JIeIMTh TO MCCTO, ¢ KOToporo Omia Hauara jkepebneBka:

76 5 4 3 21
1 4 14 17 15 16 6



Oxaswpaerca, KepeOnenka Geina Hawara ¢ Mmecra, 0060
B8HAYEHHOTO HOMepoM 6.
A Kak MOYKHO Ipolle pelldTH BTY 3ajauy?

22, HeocMOTpHETEILHOE T'OCTEIPHAMCTEO

B crapmanoit matematrueckoit knmre I'. Fapcpepdepa «Ma-
TCMATAYECKHE PasBlCUCHHA» OPHBEAeHa Cleiylomas sajgaua.

Hexuit wemosex, wmparaawmas
CBOMX INeCTepHX IpmATeNiel, HACTa~
mBaJ, 4ro0H oum mooGemanm mpuii-
TH K HeMy HAa YMHH CTOJAbKO pas
OOZpPAN, CKOJbKO pa3 OHA BMeCTe G
HAM CMOTYT DO3MEHHTH HOPAJOK
3aEMMAEMhIX HMH MGCT 32 KPYTJILIM
croaoM. CKOIBKO JeT exegHesn-
Ho Oymyr DocemaTh S5TR IpHsTE-
JE FOCTENPHAMHKIE JOM HEOCTOPOIK-
HOTO X037AnHAa?

Ilprraamenme moaEOCTHIO OyZeT ECUEpOAHO TOALKO depes
TPEHAAUATL ¢ 9eM-TO Jetl..

9T0 moJCYHTATH HETPYOHO, 3HAA, YTO NIA 7 ¢dIeMEHTOBY,
KOTODHIMH B JaHHOM Cjyuyae ABIAIOTCA COTpame3HOKH, CYy-
mecTeyeT 7-6-5.4.3-2.1 mepectanoBok, 4To pasHo o040.
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HKaro#t coser ciemoBago G AaTh BTOMY ONPOMETIHBOMY
xo03auRy, ecnm O oH ob6partmica K HaM ¢ mpockboil cmacto
ero 0T pasoparpmero obasartenscrsa? Emy my:XHO 6HIO 6H
mOCOBETOBATH K BTOMY YCIOBHK [A00aBATH [BE OBOJILHO
OpOCTHE OTOBOPKM.

Ilpesxpme Bcero cumepomaio O OTMETHTH, YTO B CIET HE
GymeT BXOMUTh TAaKaA CMeHa MeCT, KoTopas OymeT mpepicTan-
aathk coboif moouepegHOoe mepecaKABaHHE BCEX HA OXHO,
IBa O T. A., BIVIOTH 1O CeMH MeCT HAaOopaBo (HJE HAleBo).
OTo YMEHBIIUT CEMHKPATHO YMCHO OOCMAHHHEIX YMKHHOB, TO
ects ¢ 5040 mo 720. Kpowme Toro, He caegoBaio Gul 3a HOBHIT
OOPAAOK OPHHEMATH H TAKYIO CMEHY MecT, IpPH KOTOpoi Kasi-
Iuif cocen cnpaBa CTAHOBHTCA COCELOM ClieBa. OTO YMEHBLIIAT
umed0 3BaHHX yxmHOB go 360.

Ho mouwrm ropg pomsen OymeT roCTEOPHEMHEIH X03sHI
e/KeIHeBHO NPHHAMATH CBOHMX OpHATeleil. 3hech yime pake
MaTeMaTHKAa He MOJKET HHYeM IIOMOYb,

23. CMpINLIeHEIE TOPTOBLBI

BuamenmTHil Anxymm, npyr Hapma Bemmkoro, B csoem
Tpynme «3ajayl IjiA MOAPACTAINEro IHOUIECTBa» NTPHBONET
cAeAYIOMYI0 ABHO IapaJoKCaJbHYI0 3amauy.

Ipa Topropma KymEIA BMeCTe CTA[0 CBHHEH W samiaTmin
Bcero 100 momer, HasmBaBmEXcA coabno. Horma omm cramm
npojaBaTh cBAHEH, TO HEKTO He XOTEJA WM HaThk GoNbIne, e
OHO BAaIJIATHJIA CAMH, TO €CTEH 00JBING, YeM IO 2 COABZO 3a
5 mryx. Ho xak »xe mpogarsk comHel o Hnuero He sapaboTars!
Omm nocoseroBammeb Mexny cofoli @ pemmam pasgennts
cTajmo Ha ABe uwacTH, Tax m cpenanm. A moToM npoganm
cBOHEH m0 2 coALJO 3a O IITYK, HpWIeM He TOJBKO CBOM
JeHbI'm BEPHYJH, HO eme h Koe-4T0 3apaboramm Ha dTol
CHEIKE.

Kax pemmTs 5T0T ABEHE mapagokc?
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ToprosIm paspenainm CTafo clegymoimmmMm o6pasoM: OREH
B3AJ BCEX CAMHIX Iy4llOX CBEHeH, a BTOpo#d — Bcex HOpO-
car. Hepemit mpogasan mo 2 csEHBL 23a 1 consno, a BTOpod —
no 3 Toxxe 3a 1 comsfo.

CnemoBaTeqbHO, ORH NeHCTBHTENBHO HPOJABAJA MO TOL
;e IGHE, 34 KOTOPYH KYHHJH, TOeCThO MTYK3a 2 COJBIO.
Hepomuit, mponas 120 cemreil, monyumx 60 comemo, a BTOpOIt
3a TaKOe JXe KOJNHYecTBO CBAHed XYJIero copTa BEIPYIHI
TonsKo 40 cONBOO, HO BMECTe OHM BEIPYYHJD TY CYMMY, KO-
TopyIo 3ammatanm camm, To ecTh 100 combmo, a B Gapume BM
ocTalicA eme MGCATOK CBHHELM.

24, Tpamecnopr ¢ yrzem

Ha smextpocrannmio mprbeito 500 m yras B 18 Baromax.
B paromax 6mao mo 15, 20 m 30 m yraa. CKoJIBKO BarosoB
66110 mo 15, ckoapko mo 20 m 30 m?

Ecam My mpemmomosxmM, 4To OMIO z BaroHOB mo 15m,
y BaroHOB 1o 20 m u z BaronoB no 30 m, TO CMOYKEM COCTABAThH
OBa ypanEeHUA:

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

Mu moayuamim gBa YpPaBHGHHA € TpeMsA HEH3BECTHEIMHE,
U Bce-Taxk®m MEL MOMKEM PEIINTEL 5TH YPABHEHHISA, HOTOMY 410
pemapecTHEIe 0003HAUAOT HATypalbHEE dHmcaa. Pasfenns
BCE WIeHH HepBOTO ypapHeHmA Ha O, HoayumM: 3z -+ 4y +
~- 6z = 100.

VMEOMEB BCe WIEHH BTOPOT0 ypasHeHmA Ha 6, mmeen:
6z + 6y + 6z = 108. A Temephr BHIOONEAM BHYHTAHOE:

_ bz 4 6y + 6z = 108
3z + 4y + 6z = 100
3z + 2y = 8
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Mb monyusnm ypasnenme 3z + 2y = 8, KoTopoe B Ha-
TypalbHEIX YECIaX HMEeT TOJbKO OJHO pelleHHme: z = 2,
y = 1 (pemeune z = 0, y = 4 e OymeT BepHEIM, TaK Kak
B 9TOM ciy4ae coBceM He 6b10 Om Barowor mo 15m). Temeps

JICTHO 3anacaTb OTBET:

2 parora mo 15 m ... 30 m
1 paron ¢ 20 m ... 20 m
15 aromos mo 30 mm ... 450 m

18 parososn 500 m

25, B KaxcM Mecre HiocCe HYIKHO JKXATH IHOUTY

Ha mexoropoM paccTosH@E OT IIOCCE, KOTOPOE B 3TOM
MecTe HAeT mpAMoamBeiino, croar Ape pAepesmm. Ilo mocce
opoessxaeT mouTanboH, CelabcKme CTAPOCTH JOTOBOPHIHCH,
9to OyAyT MO OoUepenH, uepe3 JeHb, BHCHJIATH IOCHIIBHOI'O
3a mouyrtoi. [lochabREE e, HONYYRB OOYTY, CLAYANd OTHECET
KOppecHolicHIOUI0 CoCefsiM, a Mo-
ToM C ocTapiefici KoppecUmoHOEH-
nueil pepHeTrcs B CBOK jgepesrio. B
KaKOM MecTe Inocce AOKeH Haxo-
OATHCA TOCHINBHEHA, YTOOH caMBIM
KOPOTKAM IyTeM HPOJeNATh dTH Ie-
pexomsr?

dra sanaua He 6e3s OpakTHue- Puc. 18
CKROTO 3HAUEHAA, TAK KaK eCJIHu mpef-

TOJOAATH, 9TO NOCHJIbLHNI IPOJEIEBACT eKEJHEBHO X0TA ORI
toabko mo 100 4 mampacHo, 9Ta MaJCHbKAasA HCTOYHOCTb 34

rofx cocranmiaa 0w 36—12— EM.

Ecam Ml obosuagmm mocce auumeir MN, a Gngsnexamue
mepepum Toukamm A ® B, 10 mua ompepelrenma Ha mocce
BCKOMOM TOYKA HYJKHO M3 TOYRE A OOYyCTHTH MEPHCHAAKYJIAD
na MN m or Toukm nepeceuenma C otiomaTte CA, = CA,
a sarteM mpamod amumed coepunnth £ ¢ A,. Torga Toukra
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mepeceueHnsA 5TOH JEHAE ¢ IHOCCE OIpefelmT HMCKOMOe
mecto C (pme. 18).

O6pasno 5TO MOMKHO IIPEJICTABATE cebe TaK: MPefIIoI0KAM,
9TO BHOJL IIOCCE YCTAHOBIEHO OIPOMHOE 3epKajo, obpameE-
Hoe B cTOpoHY pepeBeHb. Torpa mocHnbHEMN, BHXOAA H3 B,
NOJKeR UATH IO IPAMOI K OTPaKeHHI0 B 3epKajle nepeBHH A,
o Bao60pOT: HOCHLIbLHEINE B3 A JOJKeH HATH B JAepeBHEI B,
oTpaKeHHYIO B 3epKaie. T'orga omm o6a JOCTHIHYT HCKOMOTO
oyrerTa C.

26, BrIupermuHe PYKONMHCH

Bunm palifeHBl 0YeHb NEHHHE CTAPAHHEE PYKONHCH IIO
MaTeMaTHKe, KOTOpHE B pe3ylbTaTe INIOXOT0 XPAaHEHHA TaK
CHJIBHO BHIBEIH, UTO MOMKHO OBLIO
pPasImYETh TOJIBKO HEKOTOpPHe HuQpH.
Hundps, koTopsle HEIB3A NPOUECTh,
0603Ha‘1HM 3Be3J0YKaMH. Ha HX MeCTo
HEOOXO0ZEMO BCTABHTE NUQpH, KOTOPEE
OBJIE BUHECAHH TaM MEPBOHAYANBHO,
TpIYeM H3BECTHO, YTO B IEPBOM DALY
mexorna OBIO BHIOMHEHO CIOMKEHHE, a4 BO BTOPOM — Bbl-
YOATaBNe.

*8 4 1*5 o*17
2 % % 3 * % 47 * 4 * 8
6529 58** gy
*0846
8§ * =7 3*57
*35 s * 98+
6177 4 %06

Boccramopnenme sTtmx felfcTemii He IpejcTaBifeT HA-
kakoro Tpyma. Hyma tpyaHee BoccTaHOBATH NEepBHYHEIEC
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9YHCIa B TeX MecTaX PYKONHCH, rhe ORIO BEINOJHEHO YMHO-
JicHUe W\ HeleEne;

L L % ok ok % Kk ok L
><457 X owws P * % 8 %
* % w & *70*

302 =
1705 * 21
* k k & *1«*93 *695
* & & F ok ® ok % ok ok % ;:éi
21 =
EINE O

Eme xye leno o6cTosi0 ¢ AByMs DYKONHCAME €O cTep-
THME OyKBaMum. JTOT OpEMEpP OPHBONWICA AMEPAKAHCKEME
maTematmkamm, Ileppas masecTHa [OX HA3BAaHAEM I P O 6-
JeMH 4YeTHpPeX YeTRBepPOK Bropai-—mpo0-
IeMH ceMnm ceMepokK DBor omm:

* & k& k% L) % ok % * ok 7 ok ok ok ok K | ok ok w7 &
* ok ok * 4 % % ® ok % ok B B LRI
* 4 o® us*s:*']**
* ko ® R Ok K ok K ok
£ *7 & %
* 4 L L
LRl * % % * %
K KW * % ¥ 7 o® %
* % ok &
* ok ok ok

ITpoGnema wueThpex weTBepOK HMeeT YETHpE pOINCHAA:

1 337 174:943=1418;
1 343 784:949=1416;
1 200 474:846=1419;
1 202 464:848=1418.

IIpo6nema cemm ceMepoK HEMeeT TOJABKO OfHO peIleHHE,
HO BafiTm ero oweHb TpyRHO: 7 370 428 413:125 473=258 781.
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Eme ogna naiizenrasg pyKommchk Gua Ho Takoil cTemenm
mcoopuena, uto pasobpaTs MOMKHO GHIIO TOABKO OfEY BEQPY:

****s*****l 2
EE i***tagta
*
*
EZE 1
* k4
#*
* *
* % %
* % ¥

W Bce-takm ypanoch MOJHOCTBIO BOCCTAHOBHETL BCH Sammchb!
Iedpa 8 B wacTHOM JaeT 9acTHYHOE [BYy3HAYHOE IIPOH3BE-
Jcume; OTCIOfA NelacM BHBOJ, YTO ACNATENL He Mo3eT GhITh
Gonpime 12. YacTAUEOMY TPEX3HAYROMY NPOM3BCACHHI0 MOMKET
0TBEYATH B YaCTHOM TOINBKO mudpa 9, a B 8TOM cayuae feim-
Teas He MoyKeT OhTh Membme 12. CirefoBaTenbHo, meamTeIEM
apiagerca wmcno 12.

A remeph MH MOM(eM JIeTKO BOCCTAHOBHTH Bce IDHOPH B
3anuCH JelleHHs, HAaUMHAA ¢ OOCAEeJHEr0 4acTHYHOr0 IpOH3-
BefleBAA H nocaegHeli mrdpH TacTHOTO:

1091889708 12
108 90990809
118
108
108
108
97
96
108
108



27. Pacmudgponsinanme

Boxpmoe cxofcTBO ¢ 3aa9aMHA Ha BOCCTAHOBIECHAE CTEPTHIX
wEdp HEMET 3ajJaud CJIeLYIMEro THOA:

., Jcc INU UEMA | MA
IN * NU MA  [EMA
NTT LNU T™
jce NUS AS
JANT OJNU EMA

EMA

Byxen obozraganT nudps; B Kamoll oTgensHol 3amave
ONEE H Te Ke OYKBH 00033a9a0T ONMEAKOBHE NUQPH, HO
He BO BCeX TPEX BMECTE B3ATHX 3ajadax.

Taxme sajaus pemaioTcs OTHOCHTENBHO JerKo. Ilpusommm
OTBETH K 'rpeM BLIIHQIIPEBG]J;GHHHM 3azxadam.

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

ITopoGusle samaum, maske Gojee CIOKHEE M HHTEDECHHE,
MOJKHO JIEFKO COCTABATE CaMHOM,

28. Iiepenpaga depes poB

YeTHpeXyrolbHOe IOJEe OKPY!KEHO PBOM BCIOAY OfHHA-
KoBoii mmpumen. B pacmopaikenEE HMeITCA JBe JOCKH,
IJ@HA KayRqo0i u3 HEX pasHA muprre psa. Hpm moMomm srmx
HOCOK HYKHO IOCTPOUTH LEpPeXof Iepe3 pOB.

Harnagmoe pemeHme safgadm JaeT pucyHOK 19,

Maremarmueckoe 0COCHOBAHH® BO3MOMKHOCTH IIOKa3aH-
HOH Ha PECYHKe HIepempaBH [acT CICAyIONee HEDPABEHCTBO:

W21 % Ecam M 3a equAANY AJXHE OpEMeM MEPHHEY pBAa,
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10 paccroarme AB Gyner BHpasKeHo umcnoM V2, To ecTh OHO
6yner pasmo mpuGumsmrearso 1,414, Jamea gockm TOuHO
paBHA MHUpAHE PBA, CIEX0OBATENBHO, OHA AO/KHA GHTH BH-
paskena umcioM 1. Ecim y yraa B
MHl IOJIO}KEM ONEY HOCKY HAWCKOCH,
TO HOJIYYHM OPAMOYTOJBHHZ PaBHO-
GempeHnEd TpeyroabEnk BCD, cto-
pora pmockm CD 6yaeT OTCTOATH OT

yraa A 5a 2 —% ,To ecth Ha 0,914

emmEnnsl gamAe. Orcioga melaeM

Pmc. 19 BEIBOJZ, UTO HA 5TOH JOCKe MOMKHO

VIOMHATh APYTYIO [OCKY, JOCTaI-

myw po yriaa A; 9robm omepeTscs OGemMH KOHIAME Y

pockm, eme ocramerca 0,086 egmEmps pnmER  (HaIpEMep,
OpE TPeXMEeTPOBHX JOCKax ocTaHercsa Goxee 29 ca).

29. ManeBpHpOBaHHE NIOE3T0B

I

IToesx B mpmbam:xaercs K MaJeHBKOMY pasbesly, HO H3-
3a OOBpEKJEHHA NapoBO3a OH He MOKeT eXaThk ¢ HeoOXonum-
MOM CKOPOCTBIO, W ero HaroHseT moe3X A, KOTOPHIA JOMKeH
DpOXOKATE cBoM myTh gambme. OTMETHM, 9T0 B 9TOM MecTe
JeJesHOH Joporm myTh opmmokxoxeinmi#., Ha passesme ot
rIaBHOH JEAEM OoTXOXHT 0OKOBag JWHMA, TAK HasHBaeMasd
TYOAKOBasg BETKAa, HA KOTOPYI0 MOMKHO B34BECTH Ioe3J Ha
HEKOTOpOe BpeMs, HO 9Ta BETKA HACTOABKO KOPOTKA, UTO HE
MO’KeT HeJIHKOM BMECTHTH HE OJHH H3 IIOE3[0B, KOTOPHM He-
ofxommMo  paszbexarbcA. UTO HYKHO CcHexaTh, WYTOGH
moess A cMOr mpomOMXATEH CBOH MyTh Hambme?

Ha pmcymrxe 20 mzobpasxeHa KelnesHOHOPOMKHASA BETKA
BOND3E paszbesya,

Ilo rraBHO# nuHEE B Haupasienad, 0008HAUEHHOM CTpEI-
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woii, emer moesx B m cpaay ke 3a HEM moesl A, KOTOpHIl
1neo0X0AEMO OPONYCTHTEH puepex., TyOAKOBaA BETKAa, KAK ME
yite OTMEYAJX, MOKET BMECTATH TOJBKO 9acTh BAaroHOB HO-
esga B. Hakme MaHeBpH ROUKHH OpOAENaTh H0E3[a, ATOOH
OpomyCcTETs BHepex moesx A?

A BOT pemrenme.

Iloeax B eper mo raaproll IWANE, MAHEYS Bhe3]| Ha TyOH-
KOBYH0 BeTKy. 3aTeM JaeT 3ajgHmil X0, 3aBOJHT B TYIHK
¥ OCTABIAET TaM CTOJBLKO BAaroHOB, CKOJBKO HX IOMe-
cratea. Ocrapmasicsa 9acTh HOe3a BMecTe ¢ HapOBO30M CHOBa
IBHATAETCA BIEpE] W yAAJAAeTCA IOAajbine OT Bhesfa Ha TyIH-
KoBywo Betky. CnezoM sa HAM BOepel DpOJBATAeTCA Hoes] Aj;

o mynuk
2nabueitd nyms
noeag A

neoesg §

Pmc. 20

KaK TOJBKO OH MUHYET BBe3J Ha TYNHKOBYI0O BETKY, K HEMY
OpANEIANT HaXOoNAIEeca TaM BaroHn moesna B, m moesg A
VBOJUT HX H3 TYNAKA, 3aTeM BMeCTe ¢ HIMHE JBATACTCA HA3AJ,
y100H OTKPHTH IOyTh K TYHDHKY OCTalbHOI 4YacTm moespga B.
Horga TakmM o0pasoM raaBHER OyTh OYAET OTKPHIT AJMA IIO-
esfa A, OoT HErO OTHELLIAIOT BAaroHE moeaga B, m moesg A
caenyer Janbmme, K cramuum. A moesn B cHOBa BBE3!KaeT HA
rIaBHEA OyTh, K HEMY OpHOEINIANT HaXOAAMEUECH TaM Ba-
TOHH, I OH MEUJEeHHO NBHTAETCA BCIEN 3a moesmoM A.

YuraTelb MOKET HoOpo6onaTh PemATh 5TY 3aJauy HHAYE.
ITopgymaiite, MoxxHO M@ OHIO0 GE BMecTO moesfga B paspe]nlb
Ha paBe vuacTm moesn A?

II

Ha Gonee kpymHOM mOJyCTaHKE PAAOM ¢ ONHHAKOBOM jm-
HEell mMeeTca GOKOBasg BETKA, KOTOpAasA He ABIAETCA TYHHKOM:
OHa ¢ 000EX KOHIOB COeJHHEHA CTPeJIKaMU € IJIaBHEIM IyTeM.
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K momycramky mogbexaioT Asa Hoe3fa: OHM [IBIKYTCA
HaBCTpedy APYTr APYTY H3 IPOTHBONOJMOKHEIX HANpAaBICHHAH.
a&anacHbslil nyms

L i
noeig A—e -—noeag B

Pue, 21

9TH moessa MOKHE pasoiiTHch HA STOM IOJycTaHKe (pac. 21).
OGa onm spaumTennbHo mamHHee Goxosoil perkm. Hax pasoii-
THCEH 9TEM NI0€3/laM IpA HaKMeHLHIeM YHCiIe MaHeBpOB?

111

Iloesn, cocroammii ma maposoaa P, TopapuuX parouoB T
o DaccaMEPCKAX BaromoB O, HaXxonurea Ha craEnmm. Ha aroii
JKe CTAHNWH HMEIOTCA TJaBHHH OyTh, DOKODAag BETKA M Ty-
mmk S, B KOTOPOM CTOAT ToBapHHe sarosn T, (pEc. 22).

0 r » anabubit nymsy
LT HTHS)
— T~ .
3anacwsil nyms T S
Pue., 22

Heo6xogmMo ToBapHHEe BaroHH moesga 1 HepeBecTE B
TYDHK, a CTOANe TaM BaroHH I'; OpHNeNATh HA EX MCCTO
mexny Ou P. Bo BpeMa MaHeBpoB HH Ha MHHYTY HeIbasd
OCTAaBATH BaroHH HA TIaBHOM OYTH 6e3 mapoB03a, TaK KAk
YT CKOPOro TOesfa, NAA KOTOPOTO TIIABHHIY OyTH A0J-
#eH OHTH 0cBOOOMELEH HEMEIJIeHHO LHOCJe mONy4eHHA CHIHa-
JIOB O €ro OpHGJImKeHnH.

30. B oxomnax

Ha ¢ponTe B oxomax mepexy caMHM HOCOM HEHPHATEIA
pasMecTEIOCH Y conpat ¢ ofmuepom. Bommy Toro uto oTpax
33HAMAJ OYeHb OHACHYH HO3RLHI0, ODQHIC) PACHOACIKHICH
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na opasoM ¢uaasre. Ofuako 0o KaKEM-To CooOpakeHEAM eMy
6510 HeoDX0XAMO 3aBATH caMoe Kpaiimee mecTo caepa. Oxon
TaK Y30K H TeceH, YTO MPOTHCHYTHCA HO3aRE COJNAT HEdero
6BLI0 nymars. Hapymy roike

HEJB3A BHCYHYTH FOJIOBY, TaK KAk B B

HENPAATENb OYeHb [ACTO HpPOCTpe- r|2L’75 AHEaG)

JidBaeT y4acTOK. PoUomwy vV X X
K cuacTolo, B oxome mMenmch

3 yray6nemma, B RaKIOM H©3 Pme, 23

HOTOpEIX MoOr cTaTh 1 sgenosek.

Rak momsxHM MeHATHCA MeCTaMB COJJaTH, 4ToOH ofmuep
npobpasica BROJB BCETO OKONA H OKA3aJcA cleBa B INEPEHro
(pme. 23)?

Oxrassipaercs, CONNATH T ofEIEP KOMKAL OYAYT He MeHee
28 pas nomesaTbea MecTaMu. Bor cxema sTEX IepeMemesmii:

2—1 9 — VII 5 — VII 3 —III
3—11 1 — XII 1 —XI 4—1V
4 — 111 9—-X 4 — XI11 5—V

5 — XI 8 — IX 33—Vl 6 — VI

6 — IV 1 — XII 2—V 7 — VII
7—V 7 — X111 1—1 8 — VIII
8 — VI 6 — VIII 2—1I 9—1X

A Moer OHTb, YATATENI0 YHacTca HaliTm Golee KOpPOTHH
nyTts? HommTafiTeck ato cenats, HauepTas Ha Oymare cOOT~
BETCTBYHINUE KIETKHA H IIOMECTHB B HHX KDYIKKH.

31. I'poGurna Izodarra

Ha mormapEOM KaMHE BEIHKOTO APeBHEIPEYeCcKOr0 Ma-
TeMaTHKa ajJeKcaBxpmiickoll smoxm JImodanrta earBenacs Hajg-
uncs, cocrapnenHas EsTponmem:

«[Iyremr! Iloxm eTmM kammeMm moromtca npax HwmodanTta,
yMepmero B rayOokoii crapocta. lectylo 9acTh cBoeil gomaroi
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KE3HE OH Grln peGeEKOM, JBEeHANUATYI0 — IOHOMEW, cemgb-
Myl — mposea HeienaTHM. Yepes naTe met mocie mernTHON
Yy HEro popumicA CHH, KOTOPHH OPOKEJI BABOEe MeHbIIe OTLA.
Uepes uwernpe rofa Oocle CMEPTH CHHA YCHYJ BEUHHM CHOM
Huodanr, onnaxkmpaemuil ceomMa Omamskmmm. Cramm, ecad
yMeemb CYHTATH, CKOIBKO JeT mpoxua mogart?»

O}HeHHTLGH AOPAHT ODpOoA{aa 1 —1- -I' JacTh CBOeﬁ
p T2

HA3LIHU, TO €CTh Bumecte ¢ ceimoM OH OpOEAJT  TOJOBHBY

33
84+

: 42 2
CBOCH /KH3HH, TO eCTh 8% Beell :mmspn. OcranbEasg gacTs JKU3HY,

8
KOTOpas mpomJia OT cBajgbOEl MO pOKACHEA CHIHA B OT CMep-

9
Ti chiga qo cMeptn [modanTa, panna g | cocTaBisgeT ot+4=

7
9 mer. Caeponarenbno, [modpanr ymep 84 mner.

32. Kot m kpsica
Unpgwiickas sagauva VII Bera

Hot B3oOpanca ma creHy BeicoTOR 4 JOKTA H oOTcloma
8aMETHJI KpEICY, KOTOpasA BAXONWJIach B MECTe, PACHOJOKEH-
HOM B 8 JOKTAX OT ocHOBaHEA creHn. Hpm-
ca TO/Ke BaMeTHJa KOTA H yCTPEMHJACh K
CBOEMY YKpHITHIO, HaxojsmeMyca B ¢yE-
mameAaTe creEr. KOT cockoama co cTeHm o
mpojenan mo HAArOHAIHM B BO3AYyXe TOT e
caMHil IyTh, KOTOpPH# Kprica npobeiana no
semne. EMy ymanocs cxparmthk kpmicy. B
KaKoM MecTe KOT moiiMall KpHICY @ Kakoe
paccToABme mpoberan uyeTBePOHOrH#E 0XOT-
ENK, a Kakoe Kpuca? IlycTs umraTens mo-
CTapaeTca OTBETHTHL Ha BTOT BOIPOC, €Cd OH 3HAKOM C BHI-
uncJeHHEM OKPY/XHOCTH.

O6osraunm gepe3 A o C TOYKH, B KOTOPHX IePBOHAYATBHO
HaXomHJAHCH KOT B Kpuica, AB — orsecnylo crery, BC —
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paccTOAHEE IO IOPH3OHTANH, OTHENANNee KPHCY OT CTeHH,
O — MecTo, B KOTOPOM KOT HacTHr Kpecy (pmc. 24). Torma
AO = OC., Touka O, MecTOHmONOMKEHWe KOTOPOH HYKHO
OnpefiellATh, ABIAETCA NEHTPOM
OKPYKHOCTH, Opoxopameii uepes

————

A~ e

rouka A m C. 8 R \
Hycrs D 6 i i 714 Ng TS~
YCThb yzer Toil TOUKOH, B {7 N o X
KOTOPOH OKPY’XKHOCTH IepeceKaeT g = 3 7 = 10
mmamio BC, 18—
Tpeyronsaux CAD, xax Boo- Puc. 2

CaHHBIH B IOJYOKPYKHOCTB, Oy-

7eT NPAMOYLOJABLHEIM, 4 B HPAMOYLOJBHOM TPEYTOJIBHHKE
BEICOTA, OHYIIEHHAA Ha IMIOTEHY3Y, ABIACTCA CpejEel Treo-
MeTpUIeCKOd OTpes3KoB 3ToH rmmoTerysw: AB? = BD.BC,

AB? 42
T0 ecTs BD = §5='8'=2' Orcroma mpegmosnaraem, gTo

DC =248=10, OC =51m OB = 3.
CrnemoBaTenbHO, Kphica mepey POKOBoi A Hee BeTpeucit
mpobesiana paccroABme B 5 JOKTei.

33. Cromamuniii 6aMOyE

BauGyxosuit tpocremk 32 mokred B BBEICOTY (pme. 25),
pocmmit Ha paBHEHE, OBLI B OZHOM MECTe CIOMAH BETDOM;
ero BepXyINKa KOCHYJAach 3eMim B 16 MOKTAX OT OCHOBaHHA
crBosa. Cramm, WCKYCHBI MaTeMaTHK, Ha KaKOM pacCcTod-
HAE OT 3eMJH OHJ ¢I0MaH GaMOYKOBHIH TPOCTHHK?

IpegmonoskmM, 9T0 TPOCTHHK OBLI CIOMAaH HA PacCTOAHHN
z moxrteii or semum (pmc. 26). 113 mpamoyroarHOro Tpe-
yroaeEmKa ¢ kateramm z m 16 m rmmoremyszolt 32 — z Mu
BHEBOJAM PaBeHCTRO:

(32 — 2)? = z® + 162

9to kpanpatHoe ypapmenme. Ho & Mo:KHO ompemenmTh, HO
nprMeHAs OOHUHE X TPapd/ pelleHAd KBAPaTHHX y papHeHu .
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BeimmmeM polyueEHOe HAMH YpaBHEHHE B CJeIyOIICM
BAE.
R (32 — 7)® — 2? = 162,

Ha pmcynxe 27 mu moctpomam kBagpat MNOP, cTopora

koToporo Oyzer pasHa 32 — z. B HeM ME momecTmM KBagpar

SNQR, cropoHa KoTOpOTO

6ymeT pasHa x, 5TO MOJKIIO

clIeNaTh ¢ MOJHKEM OCHOBa-

1'_ HEEM, TaK KaK I3 PACYHKA 25
X

£, ABCTBYET, YTO % MeHBIIe
32 — z. M3 mamero ypas-

HeHHA CJleayeT, 4TO Heaa-

16— MTPEXOBAHEAR TACTH KBaj-
- para MNOP pasmra 162
Pre. 25 Puc. 26 dTa mIOmMAXE COCTOHT
u3 ABYX HPAMOYTOIBHEKOB:

npavoyromeamra MSRT co cropoHam® z u 32 — 2z, a TaKike

npaMoyronsanka TQOP co croponamm 32 — z m 32 — 2z.
IIsa 5TEX OPAMOYFONBHEKA MOM-

" jz'xr P HO 3aMEHETH HOPAMOYTOJNBHEKOM,
} BHCOTAa KOTOpOoro OyHeT paBEa
| 32— 2z, a ocHOBaHme z -+ (32 —

s 'a — 2x), To ecTh mpocto 32.

// 32-x
X 7 e 7
_ —
N X q ] 32

Poue. 27 Pue. 28

9roT npAMOyroasHEK GyaeT paBEO3HaueH KBagpary 16 X 16,
a TeM caMbiM OymeT paBHO3HAUEH IPAMOYTOJBHAKY 32 X8.
M3 papeHCTEA IPAMOYrOJBEHKOB € OAHHAKOBHMHA OCHOBA-
paava (pappui Kaxauid 32) MOKHO 3aKJIOYUTH, YTO BEHCOTA
32 — 2z m 8 pomkeER OGHTH paBEM; HO pHCYHKY 28 sAcHO
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BpgHEO, 4T0 27 paBEHM 32 —8, To ects 24; 3maumT, x pa-
peH 12, Bambyk cimomanea Ha peicote 12 joxTelt or semam.

34. CreGenrn xoroca

Ha mopepxmoctn o3epa, HOCEINAeMOro CTaAMH (IaMIHTO
9 JKypasieli, mmasaer g0Toc, cTebens KOTOPOro Ha HOJ-IOKTA
LHOTHEMAETCA HajJ BOHOM.
Pormmmurii BerpoM, crefean
DOCTENEHHO HAaKIOHAETCH, @
mOTPYKAETCA B BOXY H B
KOHIE KOHIIOB COBCEM HCYe-
3aeT oA BOJOH Ha pac-
CTOAHAM JBYX JOKTeH OT
TOro Mecta, rae m Beipoc (pmc. 29). IMomcumrail, o Mympsii
<, MaTeMaTHK, TIy0mHY O3epa, a pe-
3yNbTAT MPOBSPb Ha CcTpasmIe 479,
Heroropoii pasHOBHEZHOCTEIO BB~
i menpuBefenHoil 3amaum, Opasfa
Oonee cIO/KHOH IO CBOEMY comep-
> R JKAHMAIO0, ABJAETCA CIeAYIIasd CTa-
puBHaA kKmTalickad 3ajauva.
IMocpenn meGoabmoro Kmampat-
HOTO OPYyAa, CTOPOHA KOTOPOIO pas-
ma 10 ¢yram, pacTeT KycT BOTAHHEX
Puc. 29 amami; IBeTH OOZHEMAKTCA Hajg
mOBEpPXHOCTHX Boxm Ha 1 Oyt
Ecnm nx HaKIOHATH K cepegaHe Kaxoro-ambo Gepera, To oHA
crporotca noji Bofoi. Hakosa ray6mnaa sToro npypna?

e ey

!

|
..1,

l
|
/!

35, IIpnisxor 0Ge3nAHBI

Ha pmepese cupenn aBe 06esbAEN: OZHA HAa CaMOil BepXymKe
nepeBa, mpyrasa — Ha BecoTe 10 moxreid or semam. Bropoit
o0eabsAHe 3aX0TEJI0Ch HANHTHCA BOJH H3 HCTOYHAKA, HAaXOZA-
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meroca Ha paccrogEum 40 JoxTelf, m oHa caesma ¢ HepeBa;

3a TO ke BpeMsa IepBasd o0e3bAHA COCKOYMJIA C BePIIHHEL

JepeBa IpPAMO K TOMY iKe

T HCTOYHHEKY; €€ MPEGROK OBLI

% IpofellaH [0 THIOTEHy3e.

~ OBe obespaAEN mpeogomesnn

~ OmHEAKOBOE paccrognme

N (pme. 30). Cramm 6uicTpo,

% MyOpHIi 9emoBeR, ¢ KaKoi

~ BHCOTH OpHTEyJIa 00e3ba-

A 40 0 Ha, m A YyBAAY, KaKk TH
Prc. 30 CKOp W TQ4YeH B cuUeTe.

36. 3amaua Jleouapmo PuGonawrum
N3 (Kamra 06 aGawxer, XIII Bex

Ilge 6Gammm, OfHA  BECOTOH
30 ¢yros, agpyrag — 40 gyTos, pac-
DOJIOEHH OfEA HOPOTHB ApPYrod B \ y
50 ¢yrax mpyr or apyra. Memxay
HOME HaXO#mTcA (JOHTAH, K KOTO-
pomy c¢ obemx GameH CIeTalOT ABe X
OTELH H, JeTd ¢ OfEHAKOBOHE Co- ; 50
POCTHIO, OmycKanTcA K (OHTAaHRY B Prme. 31
ogEO m TO e Bpemsa. Haxoso e
paccTosiEWe IO TOPE3OHTANH, OTjAeifiomee GOHTAH OT ABYX
Gamen (pmc. 31)?

Pemaerca sra sagaua nerxo. Hawxos xopm pemenma?

87. 3uamenuTas 3a7aga JOKA

Ha ogEoM HayuHOM KOHrpecce BO BpeMA 3aBTpaka, Ha
KOTOPOM HpPHCYTCTBOBAJIO MHOI'O H3BECTHEIX MaTeMaTHKOL
@3 pasHHEX cTpaH, Qpammysckmil mareMaTmk 9iyapn Jloxa
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ofeaABAA coGpasmBEMesT KoleraM, 970 OH X0YeT Ope[ioKATh
M ONHH M3 CaMhX TPYAHEIX BOHPOCOB: «IIpemmosIoiKmM, 4T0
eskenEeno B moamens 3 aspa B Hew-Topx ormpasnsierca
ropabab @ B TO e caMoe BpeMa Kopabab ToH Ke KOMOAHHE
ornpasnserca m3 Heio-lopra B Tasp. [lepeess kak B Ty,
TaK 0 B [PYTYI0 CTOPOHY coBepmmaercA popuo 7 gueld. CKoIbKO
wopabnedl 9Toff KoMHmaHmm, HOYMAX B OPOTABOMOIOMKHAEIX
HanpaBiCHAAX, BCTpeTHT Kopabmnb, oTmpapnaimumiica ce-
rofua B moJjens ma appa?»

Hexoropre n3 OpucyTCTBYIOMAX, 3HAMERATOCTA B 00-
JacTm MaTeMaTWKE, pacckaskBaer o6 sToM ciayuae Jloka
B cBocl (3aummarenpEOll MaTeMaTHKe», HEJOAr0 AyMas,
pockaaiaynz: «Cemply BoanmancTRO K8 XpaHATO MOJTUaRHe.
Haxro me gman mpasmabHOro orsera. OmEaxo, ecam BOCOOIB-
BOBAaTHbCA rpaf@KOM JBAKeHEHA Kopalbiel, m300pasKeHBHM Ha
IPEBEJIGEHOM HEKe PHCYHKe 32, TO pellendme TOT7a IPEXCTAI0
Ol ¢ DONHOH ACHOCTBIO, HaraAnHEO m ybemmrtensno. Ilpmcyr-
CTBYIOIIZ® HpH pelleEWE 3afaud JIloKa yYUTHBAIA TOIBKO
Te cyAa, KOTOpHE [O/UKHH ORI OTOPaBETHCA B OyTh, 3a-
OHBadg 0 TeX, KOTOpPHE ysKe OkLIE B myTH.

ratp (A
01234567

01234
Hora-topls J 678489101112 13{134}

Pme, 32
Yepre: HArIAAHO MOKA3KBAET, 9TO CYHO, Iy Th KOTOPOTO
waobpamaer ausus AB, scrpernt B Mope 13 kopabued, a

KpoMe TOTO, eme JBa — ofuH, upuGusmuit B ['aBp B MoMeHT
ero orTnesna, @ opun, oréupaomnil u3 Heo-opka B MomenT
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ero upebuTaa tyga. Taxmy ob6pasoM, Bcero om BCTPeTHT Ra
csoem mytm 15 wopa6aedl. OproBpemenno rpadnk DoKa3KBaeT
I TO, 9T0 cyja OyayT eKeJHEeBHO BCTPEYaThcd B MOJAEHL O
OOJHOYS.

Ecam 68 Kro-smOyAE cTal COMNEBATHCH B DONb3@ PeIICHAA
sajau HpH moMoIE rpad@KoB, TO BHIENPABEEAHOR peHIeHne
JagHOM Bafauwd [NOJMKHO paspemHATh nomofnoe coMHeHme.
CnokHan sajmasa B TAKOM OCBEMIeHEN CTAHOBHTCA MPOCTOLS
B cOBepilieBHO QueBANHOIl.

38. lMayxr m myxa

HoMuaTa s mnany mmeer 30 ¢gyros, 8 mapnny 12 dyros,

a B Bricory Toke 12 gyror. Ha peproransnoli xnsunm, xoTopas
OpOXOZAT uepe3 cepefHBY oxHoif ma 0oJee KOPOTKAX CTew,
Ea pacCTOSEUA ONHOrO (yTa OT HOTOJKA, HAXOJHTCA TAYK;
HA DepOeHAAKyAspe, DpPOXONAImEM

i uepes CepeAWEY OPOTABOMONOMKHOM

172 D cTeEH, Ha paccrosumm 1 dyrta or

z moJia BaxoxmTcAa Myxa. Ilayk ma-

ET\——_—— U cTHraeT Myxy, KoTopas, obeccmiien

12 V OT cTpaxa, Jjla’e B He NHTaercda
COACTHCH.

A\\;F Heo6xonmMo oTHCKaTe caMulit

KpaT9afimmeii myTh, KOTOpPHI mpo-

2 NemaeT mayK, HACTHras CBOK JO-

Prc. 33 Ouay. Brictpee Bcero ary sapmauy

MOZXHO pemATh rpajmueckmM my-
TeMm. BoT pgmarpamma, OTBeualOmas pPeIIEHMIO BTOH 3agaud
(pme. 33). IIpamoyronsrmk A oGosmavaer mox, B m D —
6onee pumaunie GoxoBre cTeHE, C— DOTONOK, £  F —Touk:
Ba ofemXx cTenax, B KOTOPHX HNeDPBOHAYAILHO HAXOJHIHCH
mayk o Myxa.
Ecim maemwo EF, mo xoropoit npobexan mayk, mpaMeM
8a THUOTeHY3Y HPAMOYTOIBHOTO Tpeyroassumka EFN, Torza,
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roneuno, EF? = NF? 4+ NE® Ho paccrossms NF n NE
JCCKO BREYMCHATL: OHM paBEH 24 m 32 ¢yram. Orciopa
EF= 40 ¢yram.

39. Tauucreernsie HoMepa TexedGoOHOB

Hexnit Benckmit MaTeMaTHK HOmpOCHI 3HAKOMYIO MOIO-
AyI0 HeBymKy, uToOH Ta jaja emMy cBoit Homep TededoHa.
HeBymra, Be OuYeHPB jKeXadg 3TOTO, OTBETHJIA MYTIABO, UTO
B TOM yupexateHnmd, B KOTOPOM oHa paboTaer, ecTh YeTHPE
rexedoHa; B KasaoM HoMmepe TeixefoHa mupsl pasBHe, HO
8TH uYeTHIpEe HoMepa oOmajaroT ofEoi o0meli 0coOEHHOCTHIO:
cyMMa mogp Kaxpgoro Homepa papEa 10, a ecam K KamkmoMy
H3 9TEX HOMepon OpmbaBETh HOMED, COCTOAIMUA W3 TexX JKe
caMHX nu(p, 3a0HCAHHHX B 00paTHOM HOPANKE, TO HOIY4EM
YeTHpe COBEePIMEHHO OJHHAKOBHX YHCIAa, COCTOANHEX B3
O/IHHAKOBHX LEQP.

— 9roro zas pac GymeT JOCTAaTOYHO, — BAKOHYHIA OHA
¢ HECKOJBKO 3J0pajgHOH yAMOKOE #W mOmpomaJiach.

Ona 6wla yBsepena, uTo M0 TAKHM CIAIIKOM 06mMAM Aar-
BEIM Oyger Tpyjauo pasrajaTh Homepa TeiedomoB. OpHako
BCe IOJY4YHJIOCh COBEPHICHHO HHAaYe, H, K BeJNKOMY YAHBJe-
HO HACMEIMEAIH, BCKOpPe IO ONHOMY 3 TeacdoHOB OHA
yCHEIIama TOJ0C JOKYWIHBOTO BHAKOMOTO.

Hagam obpasom OH cMOr 0TrajaTh 5TH TAWMHCTBEHHEIC
HoMepa?

JTOT MaTeMAaTHK 3HAJN, 9TO BCe BeHCKHE TeleoHH AMEIOT
HOMepa ot 20 000 mo 99 999.

Ilpegmono:xuM, 49TO OxmH H3 Teae(OHOB YUpEKACHAA
mmeeT Homep ABCDE; GyKBH 03HAYalT OOCHENOBATEIBHHE
nudps. CorIacHO yCuIoBWIO 3agadd, CyMmMMa JaHHOTO HOMepPa
H noMmepa ¢ 00paTHEIM HOPANKOM Hudp AoKHA OHTH YHCIOM,
COCTOAINEM U3 (OZHHAKOBHIX HUQDPH:

ABCDE
+ EDCBA
FFFFF
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A 5TO BO3MOMKHO TOJABKO B TOM cltyuae, ecnm E + A = A +
E=F, D4+B=B-+D=Fu C+C=F.

Hpome Toro, mm smaem, ato A + B+ C + D + E =
10; orcioma sakawuaeM, 4o F = 4 m C = 2.

Hmdpa A momter 6uTh paBHa 3 mam 4. Tenepn merko ubi-
nmcaTk HoMepa ueThHpeX TenedoHOB:

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

40. Exn @ uepenaxu

Hpea emxa ycrpomnn copepropamme. Onmu Ha cpoeM myTH
1e BCTPETHJ HWKAKHX NPEenATCTBAMN, 3aTo APYroil mo mopore
BCTpeTHJ [BYX OrpOMHEX uepemax. Hmuero pgpyroro ue
ocraBanoch, kKak oboiitm mx maam mpobesxars mo mHmM. Em
pemmica nmpoGexatTs o HmM. IlepBaa wepemaxa, pumHOI
1 M, AgpErajlack B HANpaBIeHAWN, OPOTHBOHOJNOMKHOM €KYy,
gponentiBas 6 cu B TeueHWE CEKYHJE; a APYras, HOMEHbIIC,

. 1
DJIAHOH z.u, ABHIaJjach B TOM K€ HampaBJIeHHH, YTO H €M,

co cropocThio 18 ¢m B cexymay.

O6a exa nopmmam k ¢mEAmy oxHoBpemenno. Hak ompe-
IeJATh, KOTOPK n3 HEX ObLI aygmmym Oerymom? Ilepmasa ue-
penaxa, KOHEGUHO, 3ajepiHalia ema, TaKk KaK 3a BpeMsA, IOLa
oH mpoberan; mo ee cOWHE, a HTO HPONOIAKAIOCH KAKHE-TO
! CeKyHJI, uepemaxa mpojieajia B IPOTHBONOJIOKHEOM Hampan-
acamm G¢ camTmmerpos. Ilo propoit uepemaxe em mpoGerran

1
8a BpeM# 5 ! CeKYHA I B TeueHHE 5T0ro Ipolera BHETPal He-
KOTOpOe DPacCTOAHHe, TaK KAK Yepemaxa HecHa ero BIepex:
1
od pemrpain 18 gt = 9 cam. Beero me Ha ofemx uwepemaxax

e BeArpan 3¢ caurmmerpon. CmepgopartellbHO, nywmam Ge-
IyHOM OKasajicd TOT €M, KOTOPhI He BCTPEeTHJ HA CBOCM
UYTH BAKAKHX OpEOATCTBHI,
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41, Campiit BpIrommsii cnocol
NocagKmE Kaprodens

Uro6s monyudTs MakcAMaNbHHE ypoka#i xaprodens,
ero HY;XHO Ca/KaTh 4epes HEKOTOPHe paBHble HPOMEMKYTKY,
KaK 5T0 OpejmHCHBAaeTCA HAYKOH, ommpammeiica Ha MHOTO-
metHEH ommT. Bompoc sakimouaercd B TOM, Kak BHTOLHEe
BCEr0 pasMecTdATh Ha moae AyExHE. W TyT Moryr ckasaTh
CBOE CIOBO HE TOJNBKO arpOHOMBI, HO H MATEMATHKH.

IR NUB DD

SRa;
HED

M 1
T U T T

bbb

—
IEpEBERE)

it T

Pme. 34

Kar msBecTHO, CymecTBYHT TpH MHOTOYTOJBHAKA, HA
KOTOpHIe MOMHO pasbuTh miomaznb Gea mpobenosB u mepephi-
BOB: paBHOGEIpPEeHHHH TPEYTONBHEAK, KBaApaT M OPAaBHNBHEIH
LIeCTAYTONBHEK. VITak, TOMBKO STH TPH THOA B3aHMHOLO pPas-
MeIIeHEA JYHOK Kaprodehada MokHO OpaTh Bo BEmManme. Ilpm
NpEMeHEHNE IMeCTHYTOJBHEKA 3eMAa He Gymer (mws-za Heo-
XOREMOT0 HOCTOAHHOTO PACCTOAHEA MEKAY JYHKaMHm) HC-
DOJB30BAHA B IMOJHOH Mepe, 970 mouTm odesmpHo. CoMHeHmA
MOTYT BOBHEKHYTH TOJNBKO IpH BHOGOpe KBagpaTa HIAH Tpe-
YronbEOKa. B IeHTpe KaKEoTo W3 3THX MHOTOYTOJIBHAKOB
DOMECTEM OJHO pacTeHWe, IpHIeM pasMeps MHOIOYTOMbHO-
KOB mombepeM Takmym o6pasom, 9To0H paccTOgHOE MEMKLY
caMBIMA OGIABKEME pAaCTeHOAMEA OHJIO IpPEefUNCAaHHEX pas-
mepos, Hampamep d = 56 cu. (Ecam kro-EmOyms moskemnaer
OpofelaTh BEYUCIGHWA IJAA HHOH BeNWYHEHN ¢, TO 5TO HE
6ymeT cuoHee, ueMm B JAHHOM, pasbmpaeMoM HaMH CIydae.)

[Ipm mocagke wxaprodens B KBagpaT, KaKk IIOKa3aHO Ha
pPECYHKe 34, MH JOJKHE Pa3MecTHTL PARH Ha PaccTOAHAN
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56 cx m B KUKTOM pALY CaXKaTh KapTodeldb ToMdie Ha PaccTodA-
num 56 cx mpyr or mpyra. Torma Ha KaMmpmoe pacTeRme IpH-
mered 06 - 56 = 3136 cu® rpyE-
Ta, a Ha omgEOM ape (10 X10 &x)
MOXEO OGymer  pasMecTHTb
1 000 000 : 3136 = 319 aymox.

Eme pastepeM cmocob mo-
caarm Kaptodelsa B BepmIEHAX
paBEOGEPEHHEX TPeYrodbEH-
KxoB (pme. 395).

IIpm Taxom cmocobe mo-
caJxd Ha Kamjgoe pacreHne
OPHETCA OPABAJALHHI miecTH-

Poe. 35 JrolIbHEK, B KOTOPOM pac-

CTOAHHE 0T LEHTpa [0 rpamell

Oyzmet papHO 28 cat. ITOT HPABHIBLHE MECTAYTONBHAK MOMHO
pasburh Ha 6 paBHOOEApEHHHX TPEYTrOJBLHEKOB.

Bricora naskmoro ms3 TaKkAX TPEYTONLHEKOB GyAeT paBHA
28 ca, a cTOpoEa, KAK 3TO JEFKO OHPEJeNHnTh, — OKOIO 32 M.
Ilmomage Takoro MameHBKOrO TpeyronbHEKA OymeT paBHA

% - 32+ 28 = 448 ¢m?, a Becr mpaBmIbHHI IMECTHAYTOIBHEK

saiimer 6-448 = 2688 cx2. Ha ogmom ape MomHO pasMecTHTH
1 000 000 : 2688 = 372 nyuku=, TOo ecrtb Ooxbme, YeM LpHA
mocajjke KBaJpaToM.

42, Kag 0e3 BCAKUX IpUGOPOB MOKHO CHPEHSIEMTE,
HA KAaKOM PACCTOAHHH PACHONOKEH IPeMeT
H3BECTHEIX HAM pasMepon

TTpepgmomomnM, 9T0 MH OTOHIIM OT NANATKHE, Jarepd WM
JiomMa, IHMpAHA ¥ [JIAHA KOTOPHIX HaM H3BECTHHE, W XOTHEM
DPOBEPHTE, KAK JAXeK0 ME yaamaimucs. Ml e BoappamaeMcesa
C 3KCKYDCHH H, YBHJEB H3faleKa [JoM HIM HalaTKy, 3KejaeM
y3HATh, CKONBKO HaM emge ocraiock martm. He mmesa ¢ coboit
BEKaKEX mpz0opoB, mpmleraeM HCKIIOUATENBHO K HOMOILH
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pyE @ rias. BrTarmpacM Oopanylo pyKy H, OPEKPHEB JeBHI
rja3, ycTaHaBiMBaeM KOEHeI YKasaTelbHOro Hajdbla Ha Je-
BOf CTOpOHE [I0MA; 3aTeM, CTAPAaACh YAEPKATh PYKY B HOJHOH
HCOOABHKHOCTH, GHICTPO 3aKpHBaeM IpPaBHB rias O OTKPH-
BaeM JleBHIi; B 9TOT MOMEHT KCHEI, Dalblia ABHO NCPCHABEHETCS
K Ipapol CTOpOHe W OCTAHOBATCHA, HANPOMEp, B LEHTpE, Ba
cepefmEe PPOHTOHA MOMA. ITOr0 MOAMEUEHHOTO HAMH fBJIEC-
BOSA YiKe MOCTaT0YHO, YTOOH — mpubamsHTelbHO, KOHEUHO,
09eHb ¥ OYeHb NpubIE3RTENIBRO — ONPCHEIHNTH HCKOMOO
paccrosnme.

HJansa namet pyxn ot majgbues [0 riasa, mo Beell seposit-
HOCTH, HaM E3BECTHA JOCTATOMHO TOYHO; MOUYCTEM, OHA paBHa
80 cu. Paccrosmme Mesrny HAIMMH 3pavyKaMd dJd A3BECTHO,
maE, D0 Kpalime#l Mepe, MoKeT OBITH W3BECTHO; IpexmOJIO-
$KEM, 4TO OHO pasHo 7 ca. Ecnm, KpoMe TOro, HAM H3BECTHO,
uT0 mMEpHEHA joMa pasHa 20 4, TO HOIOBHHEA 3TOH BEIMIHHH,
T0 ects 10 &, ABAAETCA HOCICHHAM WIEHOM NpPONOPIAH, B
KOTOpPOH & O3HAauaeT HCKOMOE pACCTOAHEE:

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

Uz sroft mpomopmmm maxogmM:

08-10 _
x=—w——~ 115 s

Hax 6una cocraBiena s5Ta Oponopousd, A0 8TOr0, DOMKAILY i,
JIeTEQ JOmyMaeTcAa Kasi/bil,

43, @PopMa 3PHUTETEHOTO 5aJa

Kaxoit ¢opmer momxen OuTh TeaTpaiabHHE 3ax, 9TOOH

BPHTENH, CANALEE BAOXb €r0 CTeH, CO BCeX MEeCT BHJGIH CIeHY
NOJ OMHEM H TeM Ke Yriom?

ITyers otpesok AB osnauaet cuery (pme. 36). Wz Tourm 4
nposegem npamyio AC Tax, urobu yroa BAC 6mx pasen 53°.
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9ToT yroa mpm3HaH CcaMBEM OOAXOAAMEM, 4T06H ymoOHO
BUfeTh Belo ciueny. M3 Touxkm A mposogmM umpamyk AD,
ONepHeHNEKYIApHEYI0 K mpamoit AC, m uepes cepexmmy M
orpeska AB mpoBogmM TpaAMYI0

5 MN, DepuneBAEKYIAPHYI K OpA-

moit AB. Tourka O, To ecTh Touka
mepeceuenna npaMEX AD m MN,
6ynmer DEeHTPOM OKPYMHHOCTH, OpO-
xopame#d gepes Touka 4 m B m Ka-
catomeiica npamoii AC. yra ADB
BHPasdT HCKOMYX (GOpMy, KOTOpPYIO
HY}KHO UPANATH 3PHTEILHOMY 3aly,
TaK KaK B CaMOM JieJie Bce YIJIH,
Puc. 36 BepmEHE KOTOPHX JEKaT Ha BToil

Ayre, a CTOPOHEI HPOXOAAT Yepes

roukan A m B, Oyunyr pasEm yray ADB, a sunaudr, m yray
BAC, 910 BHTeKaeT m3 paccMoTpenmsa TpeyroabEuka ABD,
a WMCHHO: eclm npAMag BE mepmeHgmxynapHA K OpAMoH

AD, o L ADB = /L ABE = /BAC.

44, TIpoxenky DOXPYIHOIO

Ha MenprEmny mpmpe3nam 9 MeMIKOB 3epHA, 3aHyMEpPOBaH-
HEIX DOCHENOBATEeNBbHO HeAwMm gmciaamz oT 1 go 9, m mocra-
BaE mX y cregn. Horga MenbHHR cTan K HEM IpECMaTpH-
BaTbCA, OH 3aMETWJ, 49TO0 COBEPmEHHO IPOM3BONBHAA pac-
CTaHOBKA jJana mATepecHHe peayiabTaTh. Ilo Kpaam crosamo
no 1 Memwky, jalxslme 0O Iape, a HOcpefHHe 3 MeMKa PAXOM

(pme. 37).
m(ZIBI liﬁgl‘ﬁ’!3l4)f§]

DPrc. 37




Ho uro Gmmo eme mHaTepecHee: DpH YMHOMKEHHH THCIA,
HAOECAHHOIO HA JEBOM MeNKe, CTOAMEM OTAEIbHO, HAa THCIO,
KoTopoe 00pa3oBHBaim NAPDE KBYX COCEJHAX MEMIKOB, B
OPOM3BEACHAN NOJYIaJ0Ch IHCIO, HANACAHEOe HA TpeX Mem-
Kax, TIpyOoma KOTOpHX ORIa pacmoioMeHa B IEHTpe:
7.28 =196. MenbHEK 0ueHs YABHJICA 3TOH CAYIaRHOCTH, CUE
ee mOODEIM IpegsHAMeHOBAHMEM M DI/ HCHOHTATh CYALOY
B JoTepee, MmoctaBmB Ha HoMep 728196.

Hoapyuynuli mpeAioKUX COCTABATL €My KOMOAHHI, HO
MeJBHEK He coriacumiaca. Torga Becedn# NapeHCK pemmma
CHIPATh C MEJIBHHKOM IIYTKY B HOYBI0 HEPECTABHJ MENIKHU
TaK, 4T0 IO 00e CTOPOHH pANa DPOMSBENEHHSA YHCEI OJHOI'O
H ABYX MeIIKOB OHJIE paBHH 4HCAy B HeHTpe. JTO OHJa
eme Oonee ygusaTeabHad KoMOmranua. Menserk B Goasmom
BOJIHEHHA CTAJ YTPOM pasriAmbBaTh Memkm. Bmpmt:

4 39 156 78 2.

VYuuomaer: 4+ 39 =156 m 2. 78 = 156. Karoe 6m masiean
orcioa mpexsaamenosarme? Cpasy ke YCOMHHJICS B yCIem-
HOCTH IIepBOro, HEmoJHOTOo npegcrasaHmA, E60 Ha 3TOT pas
HEeOORYHOTO OKAa3aliochk KyAa Ooibme..,

Ha cnemyromunit geHps mHasd paccTaHOBKA MEIMIKOB CHOBa
maer mopo0HEe pesyanTaTh yMHOMeAnA. Moxuo au eme opo-
nouKaTh momoOuile paccraHoskm? Ha ator Bompoc mompo-
OyiiTe OTBETHTH CAMH.

45, YaueuTennHbIE CTBON Aepesa

B necumx xosalicTBax 00BeM CTBOJA CpYGIEHHOIO Aepena
BHIIHCIAETCA TAKEM 06pasoM, Kak eciud OE 9To O mmamapp,
mpmueM AmaMeTp 9TOT0 NEJIAHIPA HM3MEPAETCA IOCpPeIHmHe
cteosna mepesa. CiefoBaTelbHO, €CIH MH JIAHY CTBOJIA Je-
peBa 06o3HATEM uepes £, a ZHaMeTP CpeIHET0 HONePeIHAKA —
gepes ¢, TO 00beM CTBOJIA MOKHO OOpPEHEedHnTh N0 Cefyomei

dopmye: “
= 7 d%, ro ects V = 0,785d%:
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O6mruro Geperca oxkpyrieHHaA peamumma: V = 0,8d%.

Hanpmmep, mepeg HaM@m CcTBOJX jepesa namuod 12 ..
B yronmenmoii wacta creola gmanmerp paser 0,8 &, a B KoHIe,
IZe ¢TBOX cympaerca, gmaMerp paseH 0,2 m. Crpox cysH-
BaeTcAd PABHOMEPHO, KaK II0Ka3aHo Ha pmcyHKe 38.

flpmaca moxymaTelb, KeAABIHI mpmoOpecTH 5TO AepeBo,
I DOOpOCHNA ompeieiHTs ero ooseM. HeTpyamo samernTs,
970 gmaMeTp jepeBa IocpefmHe ero crmonia papcu 0,5 4.

Otcroma ero oGbeM
V=08-052-12 = 2,4 x5,

98 05

! 02
A __.___.__*_.[__ ._l___i_ T ===
12 m
Puc. 38

Cunmras mo 100 pyGueit sa kybmaeckmil MeTp, HOACYHTALH,
CKOABKO NPHIATAETCA 3a JepeBo; OKaszaloch, 240 pyOumeil.
Ho B 5TOT MOMeHT HmOKymareldb pasgymai. Om 3aABmi, uTO
emy mysen crBoa 10-merpopo#t pamem. Torga or cyxmBalo-
meroca KoHLA crBosa ortnmimam 2 . Ocrapmasca 4acTs
mepesa mmena jamey i = 10 u, a gmaMeTp cpepHero mome-
peunmka 6511 paser d = 0,55 #. Brir peramenen Hophii 005eM,
KOTOPHI, 04eBAXHO, ROJUKeH OHa OBITH Melbiie. Ho mo pac-
cueTaM BHIIIJIO:

V=0,8-0552 10 = 2,42 3.

ITo Toii sxe camoit mege 100 pyGneit sa xyGmueckuit MeTp
CTBON, ypesamHHN HA 2 #4, cToma 242 pybaa, To ecTe Ha
2 pybuasa Gonbme, ueMm Heloe JepeBo. A BeAb 0CTAIach eme
7acTh fiepesa JINHOMK 2 4, CO CpeJUUM HONePCIYHAKOM 0,25 xu.
O6neM 5TOl uacTH [epeBa paBeH

V=10,8-0,25%.2=0,1 3,
CcTe0BATeNBHO, OJMH TONbKO 9TOT KycoK cromT 10 pyGuei.
Orxyaa aT@ gypeca?
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Bumosara ¢opumyaa, memonmsyeMas IS ompefieleHHs
obbema ctBosa gepeBa. Oma merouma. UToGH TouHee ompe-
Jenats o0beM fepeBa, HYMKHO B3ATH CACAYIOMYO (OpMyLy:

_m di4dds+d3
Vg n =555 +hy
rae d; m d, o003HauarT AmaMerp OOOMX KOHIOB Aepesna,
a h obGosmagaer gnuny mgepena. Ilo sroii Ppopmyme Beck cTBON
crout 263,76 py6na, crtBon ypesamHEIE — 253,82 py6as,
a Kycox oTmmieHHOro mepesa— 9,94 py6Gas.

46. Haxoxuneag copoxa

Opsaskmsl BHOMHEIM JIeTOM ONHOW MYyOpOH COpOKe OdYeHh
saxoTeJoch MATL. B cajy oHa mamya BKODAHHYI0 B 3eMI0
JHECTAHYI MEeTCKYI0 JeHKy, B KoTopoil OHIJIO HEMHOro 4m-
croii sogel. Ho Boma maxommaack B Jelike cimmKoM rayGoxo,
W COpOKa, HECMOTPA Ha BCe YXWIIPeHWsA, He MOIrJa [0 Hee
nobpaTtecd.

«Bor ecim 6 ypoBeHE BOIH DONHATE HA YeTBEPTH JI0¥i-
Ma,— DojfyMala copoka (0HA He OHIIa 3HAKOMA ¢ MeTpPHYECKOM
cacTeMoH Mep), — A 0K MoOrja HANHTHECA XOJOJHOHE 9mCTOMH
BOMED,

Copoka Bce mOXaKmBaja BOKDPYr JeHKH m maMepsAa.
Ilmamerp BepxHero orpeperds Jeiikm Grur pasen 1,5 mmoiima,
a pgmamerp pgEa — 3 jmoiimaM. B Bricory mefika mMena
4,5 moima, RO Bopw GEuIo HammTo He Gonee ueM Ha 2 [ioitma,

CopoKa BCIOMHHIIA, YTO B AyHJe CTAporo fAepesa y Hee
XpaHOTCcA cOKposume — OnecTAmme MOHETH, KasKAas MOHETAa
ToamumHoi 1 imHEWA (IEmHEEA — [gBeHaJNaTad HacTh NEJIOTOo
mioiiva), a gmamerpoM 16 mmEmi. 3HaumT, Takad MOHeETA
OpoHIeT 4epes OTBEpCTHE JelKm m IomafieT B BOAY.

Copoka crama JeraTs K AymIy 3a MOHeTaMu, NPHHOCHTH
ux m GpocaTs B BOAy, Kaykguil pas mpobys, MOMeT IH yixe
JOCTaTh BOAY KIIOBOM. A ME Me:XLy TeM mompo6yeM BHICYH-
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TaTh, CKOJBKO MEpPENeTon JOJKHA OyIeT cOBepmATH COPOKA,
Opeskie 4eM CMOJKET YTOIHTE CBOIO JKammy.

Ha6pocaem uepres neiikm (pme. 39). OraosxumMm 0Tpesok

FD, papumit otpesky AB; torxa mpamaa AF Gyper mapadi-

aenvHa npamoit BD. Boja 6mra Ha

A_E B yposre KM, a copoxa xoTema mo-

BHCHTH ypoBeHb BOmH A0 /NQ. Bm-
YECAAM OTPE3KH B JHHHAX:

CF = 18, EF = 54,
L/ H ¢ EG = 30, EH = 27,

IMonyunM mpomopuum:

KL EG
| or = EF» omyma KL = 10.

NP EH
£ " o CF = EF» Otkyma NP =9,

Pme, 39
CobGupaeM pammnie, HeoOXOLEMEE
IJA BEUOCIEHAA 00beMa CI0sA, HAXONAMErocd MEXIY ypOB-
meMm KM m yposmem NQ:

d,= KM =28, dy=NQ =21, h=GH =3,

m BHUHCIAAEM 06BeM no ciexnylomei GopMyde:

1% ®  di-d.dsdi h.

4 3

O6sem cmosn KNQM npmbnusurensno pasern 1781 ky6n-
yecKoll ammmm, a o0beM opHoll MomeTh — 202 KyOmuecKEM
JIMHAAM; OTCIONA 3aKI0YaeM, UTo TOABKO HEBATAA MOHETa
HacT BO3MOKHOCTb COPOKE [JOCTaTh BOAY KIIOBOM, HO, 4TOOB
YTOMMTE JKAKIY, COpPOKa ROKHA OymAeT yTommTh B Jeiike
ellle W JECATYI0 MOHETY.
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47, Baron ¢ rpysom Jerde mOpoKHEro

Ha BeKoTOpHIX MKeNe3HHX Moporax BCTPEYalOTCA CIENH-
aJpHEE TOBAPHHE BaroBH B (opMe OTpOMHHX ORJIHHAPOSB,
npefHazHaueHHERe A nepeposK: rasa. Takme BaroHs 06s9HO
pecat oxkoxo 10 m, mx emroctb — 50 ky6. . IIpegnomoxmm,
YTO BaroH rpy#eR BOAOPOAOM, KyOmueckmii MeTp KoToporo
secaT, ecam okpyramTh, 100 2. Croabko OymeT pecHTbL BAroH
pMecTe ¢ rpysoM?

Barom, namonBEeHHH TAKEM Ipy30M, He TOALKO He OyaeT
BecuTh Oonblle, ueM HoOpo;kH@Il, a, Haobopor, OymeT merge.
Ur068 HaOONHATE BATOH BOEOPOAOM, HYKHO CHAYANA YHAIATL
posayx, 50 ky0. m KoTOpOro BecAT 0KoJO0 6O K2, a MEmRAY Tem
50 ry6. 4 Bogopona BecaTt oxkono O xe. CnegobaTeasno, Barou
cTamer nerue za 65— 5 = 60 xa.

48, Cample JemeBsie JROKER

Hexnit smTeas ManeEbKOro ToOpofka ORI M3BECTEH CBOEil
ckynocTteio. Horma y mero Gmuim jema B yespHoM ropoje,
PACIONOKEHHOM B 25 KM OT BTOT0 MeCTe4Ka, OH OOKIYHO 0X0-
THJCA HAa cocepmell, ympamwsas IOJBE3TH ero.

Ho, kax masecTHO, Ha oxoTe OmBaer Bcakoe. OmHAMKIE
CKymel KpYTHJCA Ha IJOMAAW 9TOr0 FOPOAKA B IOHCKAX
TOro, KTo GH ero mojse3 3a «crmacmbGo» JOMoH.

Ho ma sror pas Bmxoro ue GO0,

Tax Kax He 0KAa3aJ0Ch OT3KIBYABOLO COCEAA, OH BHIHYKTEH
6un B3ATH nuateEme apoxkkn. On obomen BceX M3BO3YAKOB,
TOPrysCh C HAME O CPAaBHEBaA 3ampallmBacMEe LEHH; OQHH
xotea 250, mpyroii — 200, a tpermii — 150 pyGueir. Bce
9TH UEeHH MOKasaimch CKyOOy cammioMm Beicoxmmm, Haxomern
OH 3aMETHJ CTOAMEro B CTOPOHE mapHA ¢ ybormMmm gpoKKaMn
o atankol kisgeit, Horga ckymen cmpocmi ero, CKOXBKO OII
BO3LMET 3a JAOpPOry, HMapeHbh HOCMOTPENd B 3eMII0, Iouecal
rOJOBY H, HAKOHEN, OTBCTHIL
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— Ba mnepBHil K@NOMETDP B3anJaTHTe MUE KomeiKy, Ho-
sxanyil, sTo me GygeT CAMMXOM MHOTO. 3a BTOpOIil yixe JBC,
TaK KAk jgopora TPyAHAas, Ha TPeTheM KHJOMETpe A0pOra
AZeT B TOPY, HOSTOMY 3amiaTHTe MHe 4eTHpe Komelrm, a 3a-
TeM W KOHL yCTaHEeT, & ropa elle BeAWKa, CHOBA 3amjaTHhIe
MEe BABoe Golbme KOmeeK, W TaK Ji0 CaMOro KOHIa myTH.

«Bor raynmii naperb, — DOAYMaX TOpPOMKAHEH, elnna
yIepHABAACH OT cMeXa: — cuYmTaeT Ha koneiikm. Hy uro i,
He MHe YumTh ero cumtarey, Ilocmemmo salpanicsa B ApOMKKE
B KPUKHYJ:

— Cornacen! Iloexamn!

Oun oTOpaBRIUCE B OyTh, HO KOTAA 406G panuck 10 ropofKa,
TO 0Kasaloch, YTO CKYNOH rOpPO)XaHmH 3a JOPOrY AOJLelH
6BJ OTAATH IYIOMY» DApEAMKe BCe Xo03AlicTBO, BCe, 4TO
nmMej, fa emle caM ocrajics y Hero B Garparax orpalarmBaTth
JOAT, TaK KAk caMHe JeleBHe TPOKKE o0OmMINCE eMy HH
Gonplue HE MeHbIIe, KaK B 355 D44 pyb6ma 31 kromeiiry.

Ecinn He pepHTe, OpoBephTe: CaME BEIYHCIETE 3TY CYMMY,
NOMHA, 9TO B reoMeTpmueckoif mporpeccmad 1, 2, 4, 8... cyrma
OepBHX 24 4IeHOB paBHA 25-My 4iIeHy, YMEHLIEHHOMY Ha
efmHULY.

49. Komy croanko jer?

B cempe Gruio marepo meteil. flew npeoe crapme Tepestr.
IMenne m Tepese Bumecte BaBoe Gonbme sert, ueM ficio. Crapmky
a flcio BmecTe BBoe Gonbme aet, wem Heane o Tepese. Bepe,
Heane m Tepese BMecTe Bupoe Goapme ner,yeM CraBaxy u
flcro. A Bepe xax pas mcomonmmiaca 21 rom. Ckoamnko Jjer
KQKIOMYy H3 OCTalIbHHX [eTeil?

OmpegenuTs BO3pacT MOM(HO JETKO, GCIE 34 eRHBOLY
Bo3pacra npuBATH BoapacT Tepesu. OGosnaunm ero 6ykpoii L.
Torpa fcw 6ymer 2¢ ner. Tak xax Hemne m Tepese nmecte
4t ner — sHaumt, Hemne Gymer 3¢ ner. Cnasrxy m flcio
Bmecre 8¢ aer, ciefosarenbno, Cnasaxy Oyper 6f aer. Bepe,
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Hexnne m Tepese Bmecte 16¢ met; cmemosatensno, Bepe Gynmer
12t met. Mu1 yixe smaen, uto 12¢ = 21 ropy, oTcioza ciexnyer,

3 . "
yro t = 11 rofa. lanpueiimme BHYNCIGHAA IOHLYT Yyike

ITAfKO.

3aMeTHM, 9TO BO3pacT TpeX caMHX MIagmmX gerei,
Braouad Hennwo, npemcraBasger cofoit apmdmermueckyio
OporpeccHio (¢ PasHOCTBRIO TOA W AEBATh MECAIEB) — HTA
nporpeccus 6ymeT B cmie W Korpga jetm OyayT crapme, — a
BO3pACT TpeX CTApIMX [eTed mpeacrasiadeT cobolt reoMer-
PHYECKY IpOrpeccHmio, KoTopad OHCTPO CTAHOBETCA He-
IeiicTBHETEJILHOH,

50, 9MmOaema BLICTABKH

Buna sampoexrmpopaEa BHCTaBKa. mpexmma obbABmIa
KOHKypC HAa 5M07eMy BHICTABKH.

Cpepm nIpHECIaHHEX OPOEKTOB OKA3aldCh [BA MOBOJLHO
MOXOMAX [0 3aMBICIY.

B omHOM M3 5THX HPOEKTOB HOpemIaraiock, 4To0w sMOie-
Mo#f BHCTaBKE OHJIa OEpPaMHAA, COCTOAMAA M3 IIOCTaBJEH-
HHX IPYT Ha Apyra kKy0oB: Ha rpoMagHOM Ky0e, pebpo KoTO-
poro a = 25 m, JoisxeH GHTH moMemer Ky0 ¢ pebpom Ha 209,
MeHbIe, a Ha HeM — HOBHI Ky6, pedpo kotoporo 6yzeT 5a 209,
MeHBIIE pefpa mpegbigymero kxyba, m T. m. (pme. 40).

Hpyroif mpoexT B OCHOBY HHPAMELH TAKKe MpEIaras
momectuTs Ky0 ¢ pefpoM a = 25 u, Ha HeM No/vkeH ORI OB

1
HAXOMAThCA Ky6, pebpo KOTOPOro paBHO 5 @, @ 3aTeM mooTe-

1 1
penEo KyOH ¢ pebpamm 3¢, 70 @ T. I
Horopaa m3 5TEX OEpaMBJ, HOOCTPOGHHEIX H3 Ky6os,
Gyzer Beume?
OxasmBaercd, 9To nepsaa 6amaa Oymer eecoTod 125 m.

B camom pene, HY#HO BHUHCIATH CYMMY [EOMETPHYECKOTO
papa:
25+25.-§-+25.(%)2+25-(%)"+..‘
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Puc. 40

Hak mapecTHO, Takag cyMMa ompe-
JendeTrcA 10 caexmyromed ¢opMmyae:

a
& =

9@CaA0 TIEOMeTPHYECKOro pAma, ¢ —
ero wgacrHoe. B [pgamHOM mpmMepe

» Ile a obosHavaeT mepBoe

4
a = 25, ¢ =, clIefioBaTensno, § =
=125.

Jna peHUmCIeHHA BHCOTH BTOPOII
0amBEm HYKHO HAHTH CYMMYy CJefyIo-
mero paAga:

a a a a
ats+g+7+z+--.

Taxo# pax HasHBaeTCA 2apMoHU-
weckum padom. DTo PAN pacxomgAmmii-
¢f, TAK KaK CyMMa ero wIeHOB, B3ATHX
B JOCTATOYHOM KOJHYECTBE, MOJKCT
IpeBHCATH OPoM3BONEHO GoNbINoe, Ha-
meper 3aJaEHOE YHCIO.

B srom merko yGemmThes myreMm
LOBOJIBHO JMIOGOMEITHOTO PACCYKIeHNA.
Unesn 3Toro paAja MosKHO 00BefHHOTH
B TaKWe IPYIMOH:

1 1 1
L+z+(3+5)+
1 1 1 1
+("5‘+€+7+§)+

Ecim MH 3HaMeHaTelIm BceX Apo-
Oeif, maxomaAmmxcAa B ckobKaXx, zame-
HAM o0ImMuM 3HaMeHaTeleM, HamboIb-
mnmM B JaEHOHA cKOOKe, TO PAN UpAMET
CIeIYIOIIAA BH:

1 1 1
R (z + 7;) =
1 1 1 1
+(§+§+—8‘+-g)+---



Temepr ero MoXHO B3ammcaTh cIeXyomuM o6GpasoM:
1 1 1
1+ t5t5tan

CpaBEUBag pAgH:

1 1 1 1 1 1 1
L3+ (5+ )+ (E+e+T+e)+. -

1 1 1 1 1 1 1
1+5+(7;+7;)+(‘g'+’§+§+§)+- ‘o
DHIAM, 9TO Ka)KOad CKOOKA B MEPBOM DPANY COXEPHAT 6OIb-
mee BHpaxieHme, YeM COOTBeTCTBYHINAA ckobKa BO BTOPOM
pany. Ho sropoit psax pacxopsmumiics — 3HayuT, W HEpBHI

PAI ToMe pacXouAmmucs.

Wrax, Mu y6espgaemcs, 4ro GamHI MO 9TOMY IPOEKTY
yxuo 060 OB TAHYTH BBEPX A0 OCCKOHEYHOCTH, HO 110 OYTH
MH JocTurim OH Tako# BEICOTH, IIPE KOTOpO# HMeHTpobe:KHAA
CHJIa, BEI3BAHHAA BpamenumeM 3eMJm BOKDPYI cBoell ocw,
OHia Ob GoNBUIE CUJBI TPATAMKOHHAA SEMIM...

51. CKROZBEKO JeT CHIHY,
a CKOJLKO OTIY?

IMpubnmzurensuo okomo 20 jer Hasan B ypHade «Ilapa-
MeTp» OhLTa IDOMemeHa clegyomas samada B opMe qmanora
Me}KIY OTOOM B CHHOM.

Cua: «Ilana, cerofsa mepBHil feHs HOBOTO rofga, Mol m
TBOM JeHb POKHEHNA. JHACIb, MA0OYKA, cyMMa Tadp HOBOrO
Tofa COCTABIAET KAaK pas CTOJBKO, CKOJIBKO MHE CErOfHA
BCHOJHEAIOCE JIeT, 4 B MPONLIOM rofy Tak He 0o, A y Te6a
CIIy9aloch KOTMa-Am0yAb TaKoe ke COBHAHEHHE?»

Orexn (mocae HeKoTOporo paspyMmesn): «Her, y Mena raxoro
COBImAJieHHA He GHUIION.

Cunm: «B xaxoM romy TH popmmca?»

Oren: «Tak Kak TH J0OMIE 3arafKd, CKaKy TeGe TOMBKO
OflHO, YTO CyMMa HEp MOEro rofa POoiKAeHHA JACIATCA Ha 9».
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B xaxoM rogy pommicsa oTell, a B kaxoM — chr? Horga
OPOECXONMI 5TOT PasroBop?

Bor pemexnme.

O6o3raumM YmCIOM 7 TOT T'Of, B KOTOpHIl BOEepBHe Ipo-
H30ILJI0 TAKOe COBIAjeHHe, 49TO BO3PACT CHHA ORI paneH
cyMme nmdp umcaa n. Ecam or umcia n OTHATH BO3pacT CHHA,
TO MH MOJy9EM roj ero poxaerrs. Ho pasmocts kaxoro-tabo
umena B cyMMH ero nudp Beerma meamrea ma 9. Orcioma mpern-
mojiaraeM, 9TO TOJ POMKICHHA chEa Aeamtes Ha 9. Jto me
mor 6uTE Hm 1935, Hr 1926 rog, Tak Kak OIA 3THX JIET COBHA-
HgeEEe HacTymmao O Toapko B 1950 mnz B 1940 roxy. 3uaunr,
ato 6erx 1917 rom, a cosmamenme mpomsomio B 1930 romy
(meficTBATENBHEO, «HECKOALKO JET HasaZ»). OTO COBHAJieHUE
IOBTOPAJOCH B TEUEHHE INEJCT0 NEeCATHJIETHAA, BIJIOTH 10
1939 ropa.

He ramnmii rog porknennd, Heiammiica Ha 9, mpegoupe-
DelfgeT, 4TO OPOH30HAET COBIAJEHMe BO3pacTa C CYMMOM
mmdp KaJeEnapHOro TOfa; OTeld H BIPABOY POXEJICA B FOAY,
JenAmeMca Ha 9, HO eMy Takoe COBIAJeHZE HE BHIAIO.
B XIX Bexe 6511 ToAbKO OfEH Tako# roxg — 1881, Ecmm geno-
pex pommiaca B 1881 romy, To mo 1899 roma ero BoapacT Bce
BpeMa OHJI MeHbHIe CYMMH OAPD KaJeHIapHOTO rofa, a ¢
1900 roma Bce BpeMs Goibme.

Nraxk, oren pogmiaca B 1881, a cerm — B 1917 ropy. Pas-
ropop mpomexopma 1 ansapa 1930 ropa.

52, Pasanie 3amayd

I

B omroM BOpe, MOBecTRYeT CTapmHAAA KATalcKasa 3agava,
RAaXOIUINCh KpOoNaKA B KypH. Beero Gumo 35 roxos u 94 norm.
Cronero GHIIO Kyp, 8 CKOIEBKO KDPOJIAKOB?

dra sajaua [MOBOJBHO JErKO pemaerca ainreGpamueckum
oy TeM,
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Vike ynoMmEaBmEiicA HaMHE AJIKyHH SBIAETCA aBTOPOM
clefyromeil sanaqm.

Bopaaa MumrTes 3a sajineM, KOTOpPOro OTAENsAET OT HEE pac-
croaame B 150 ¢yron. IIpeuxox saiina paser 7 ¢yraM, IpH-
oK Oopaoit 3a To ke BpeMa pased 9 gyTam.

Bo cxonbro mpeuikoB Gopsas HOTOHAT 3aiima?

III

Crapag mereEga IOBECTBYeT, YTO YeIICKAasd KOPOJEBHA
Jlubyme ofemamna cBoX PYKY TOMY H2 TpeX HOOHBaBIEXCA
ee PYKE penapeii, KTO HepBHH peIIAT 3afady CJACHYIOMEro
COTeP/KAHAA,

CKOJNBKO ¢IAB MOMEIAaeTCA B KOP3HHEKe, B8 KOTOPO# moIo-
BHHY BCEr0o CONEP/KAMOTO I OFHY CAHBY OHA OTJAACT OECPBOMY,
IOJOBHHY OCTABMHAXCA W €me OJAy CJIWBYy — BTOPOMY H,
TlaKoHell, TpeTheMy — IOJOBHEY OCTABIIHMXCSA H TPH CJIHBH,
[oCJe 9TOT0 KOPSHHKA OMYCTEeT.

v

IIpyn sapacraer psackoii. Haskase qa gHA IpOCTPaECTBO,
sapocmee pACKOH, yApamBaeTcs. Bech mpyj DOKpHIICA pAc-
®o# B Tewemme 64 mueidl. 3a ckonbro XHeHl 3apocia pPACKQME
4eTBEpPTH IpyjAa?



11. UHTEPECHBIE CBOMICTBA YHCEJL
1 MATEMATHYECKHX JEMCTBHHA

1. ¥nueHTennHble CBOHCTBA CeMEepPKH H HeBATKH

Ecmm apmdMermyecKyo NpPOTPECCHI0, HePBHM UTIEHOM O
PasHOCTBI0 KoTopoll aBaserca umeiao 15 873, Gymem ymmuo-
;KaTh Ha 7, TO TOAYyYAM OYeHb CTPAHHBIE IPOHW3BEREHHA,
Ymena 15 873, 31 746, 47 619, 63 492, 79 365, 95 238, ...,
142 857, yMHO/®aeMEe Ha 7, BCerga AT 9HCIO0, COCTOAMES
3 IMEeCTHKPATHO LOBTOPEHHOH omHOM m TOH sxe HEPpH:

15873 - 7 = 111111
31746 - T = 222222

142857 - 7 = 999999

Iro awbonnTHOE coueTaHme HEU{P MOMKHO Jerko ofmsac-
HOTB, ecam 3aMeTmTh, uTo 79 365+ 7 = (5 15873) * 7 =
=5- (15873 7) = 5. 111 111.

3HEaunTeNBHO TPYAHEEe 0GBACHATH ciefylomiee HeoGHTHO®
ABJEHHE: eclIu MeKIY OByMA ONE(paMm BTOpOiH cTemeBm wmcia
7, caegoBaTelbHO Meay nmdpamm umcaa 49, OymeM Bcra-
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BIATH 9ECN0 48, To cocraBleHHBIe TAKAM 06pasoM umcrna,
a IMeHHO:

49, 4489, 444880, 444 48889,...

Becerga GyAyT DONHBIMA KBajgpaTaMm:

49 = T2
4489 = 67>
444889 = 6672

--------

Eme Gonee MH00OOHTHHE «9yAecar MOKHO NOJYYHTh, €CIH
xoMOmEEpoBaTh qmeno 7 ¢ unciaamu 11 m 13 nim e — KoMy
9T0 HpaBHTCA — ¢ gmcaoM 143, pasmmM 11 - 13.

Wrax, ecim Mer ymBoxmM uymcno 143 na kaxoe-HmOyIb
m3 999 mepBHX B HATypPaXBHOM pALY YHCEN, KpaTHHIX 7,
TO B IPOM3BeJIeHAN Bcerga OymeM HMeTh YMCIO, COCTOAMEE H3
ZiByX ORHHAKOBEIX YHCEJN, HANpHMeEp:

28 - 143 = 4004
315 + 143 = 45045
2464 - 143 = 352352
3591 - 143 = 513513
5495 - 143 = 785785
6993 - 143 = 999999

le’[ 9TOM ClIegyeTr oﬁpam’rs BHAMaHHAEe Ha TO, 94TO OOBTO-
pAKmeecd B NpOH3BeIEeHAN YKCJI0 BCCrjaga paBHO YHCIAY CeMe-
POK, 3aKIKWYEHHOMY BO MHOMKHEMOM. B camom geqe.

28:7=4
315 :7 = 45
2464 : 7 = 352

H Tak faJjee.
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910 yamBmTembHOe HA WHEPBHIH B3rAAx sapieHme 06macC-
HAETCA upesBsYaiiHO mpocTo. JlocTaToWHO 3aMeTHTh, YTO
7-143 = 1001. Ilosromy 2464 - 143 = (352 7). 143 =
= 352 (7- 143) = 352 - 1001 = 352 - 1000 + 352 = 352 352.

IMono6aEte e pesyabTATH MO;KHO IOJY4HATh, YMHOMKAA T7
Ha 999 mepemx KparHEIX uymcaa 13 mim ke ymEOxKaA 91 mHa
999 mepsnx KpaTHHX umcaa 11,

1 B saxmioueBHe mpmpefeM HeGoabmoll MaTeMaTHIeCKHI
2
doxyc: xax sammcaTh 7 OpH HOMOIMA ABoex? 7 = 2 +E+

+ &= &

A BoT eme Gonee mWHTepecHad, (HOBAIY 3AMECH 7:

=32 —2
2
1T=2—5
7 =2t~ 32

7 =33 — 28 2%

Tar Kax waM mopa mepeHTH OT YAEBHTENIBEHX CBOUCTE
ceMepKHE K Mofo0OHEIM JKe CBOHCTBAM [EBATKH, TO Mem[Iy
aTHME Hambolee MHTEPECHHIMA YHCIAMHA BMECTO IOTPAHEY-
HOTO cToifa mOCTABAM CJIEAYIONIyI0) MApPAMANKY IpOE3Beje-

@i
9.7 = 63
99.77 = 7623 = 7623
999 . 777 = 776223 = 776223

9999 . 7777 = 77762223 = 77762223
99999 - 77777 = 7777622223 = 7777622223

CraBa TakEM 06p330M nepen me(:'repﬂoﬁ COOTBETCTBYIOIIEe
9HCIO CeMEPOK, BCerfa Ha OAHY MEHBIIE, ueM HACUYHTHIBACT
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MHOKIMOE H MHOHETENEL JeBATOK HIE CeMEpoK, a Nepen
TPOHKOM BCTABAAA TaKOe Ke YMCIO IBOEK, MOMKEM 3aIncaTh
OpOHSBE[ieHAe, NONYUeHHOe 0T YMHOKEHHA HPOW3BOJBHOTO
gHcna HKeBATOK HA TaKoe Ke YHCI0 CeMepoK.

IepaTka ouens npumaATHaA nudpa, ocobeEHO AINA TeX,
KOMY C TPYZIOM JIaeTCA YCBOGHHE CAMOr0 Ba’KHOrQ H3 BCEX
MaTeMaTHYECKHX (JOCTHKeHAH» — TaOIuIE YMHOKCHAA.

Urax, MOEHO cOBCEM He 3ayumBaTh yMHOeHme Ha 9.

3auem ortAromarts cBolo mamATn? [ocraroumo 10 mansues
pyk. Hymeo monoskate o0e pyRHm pamgoM
HEa CTOJI, BHTAHYTH OAJBIL B IPHAIOLHE-
MaTh COOTBETCTBYIOMmA masern, ofosua- 7
JAMA# MEOKAMOE, 3 YMHOMKEHAE BRIIOJI-
HATCA MeXaHWYECKH, OCTAHETCA TOJBKO
mpoYecTh peayibTar.

Ecnn, ranpaMep, MBI XOTHEM YMHOKHATH
9 Ha 3, TOo mOmEAMAaeM TpeTHIl manel CIeBa
O 4MTaeM: 4MCI0 IalbLen, JeKallge HAIEBO OT IOJHATOrO
maxabna, OyAeT 1mcaoM JecATKOB IpomaBefeHAA (2), a IHCIo
ODanbHes, Jexallee HampaBo, — YmCIOM efgumemI (7).

Ecam MEr XoTHEM YMHOMETE 7 HA 9, TO DOJHAMAaEM CefbMOH
nalern cieBa @ u@TaeM: 63.

«Hak ;xanp, — mopyMmaer, BEpHO, He OIWH U3 YATATEICH, —
9T0 HeNb3A BCIO TAGIUIy YMHOKEHHSA OIPOUATHIBATE «I0 Iallb-
namy. Hmme Mu eme mnpmeegeM cmoco0s yMHOKEHAA Ha
mansuax #2a 6, 7, 8, meckoannko Golee CJIOKHEE, 9eM IEPBRI,
HO TO’KE OYCHE IPOCTEHIE.

BepreMmca k meBATRe. Mo/XHO CKA3aTh, 4TO KA/KI0e YACIO
COCTORT H3 JACBATKH, B3ATOH COOTBETCTBYIOIEE YHCIO pas |
yBelmueHHOHR Ha CYMMY OTHeNBHHX nudp sroro umcia. Bor
TIPEMEPHL:

745 = 81+ 9 + (7 + 4 + 5);
214= c9 421+ 4,
84 = 9+(8+4).



TTonoGurM ke ofpasoM MOMKHO 3ammcaTh HPOH3BOJIBHOE
uACHo0, HampEMep:

68504791 = (xpatmoe 9) -+
+@6+8+5+04+44+7-+9+1).

Ecmm umcno sanmcano oxnoit mudpoit co MEOrHMA HYIAMH,
TO OHO PaBHO IPOmE3BCHEHMI0 5TOH IEdpH HA YHCIO, COCTOA-
Imee B3 CTOJBKEX [JEBATOK, CKOJBKO HyJedl cTomT mocae §ToM
nudpH, ypeJdndeHEOMY Ha Ty Ke Im@py, HaopaMep:

8000 = 999 8 + 8
700= 99.7+7
40= 9-4+44

BossMeM papx mecatm HaTypadesHEX umeen 1, 2, 3, 4, 5,
6, 7, 8, 9, 10 u mepemuo;kmM aTH umcia Ha 9, sanmceBas
mpomsBefieHmA B TakoM pmpe: 09, 18, 27, 36, 45, 54, 63, 72,
81, 90.

3ameTmM, 4TO mepBHe OEQPH STEHX OpPOW3BeIeHHii 0Opa-
3yI0T HaTypanbEHH pag amcen ot 0 o 9, a Bropsie madpe —
yOuBaromyic mporpeccmio oT 9 mo 0.

ITopgoGaEIe e ocoGeHEOCTE MEI MOAeM 00HADY/KATH B JIO-
0oM pAY HOCIEAOBATENBHEIX HATYPaJBHEIX UHCEJ, HAYMHA-
OMAXCA € YUCcla, sakapugpalomeroca egmampeii. Bosbmew,
HampEMep, YHECIa:

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

Ecar Mm Gygem ymmomares mx Ha 9, To mDoaysmm:
2079, 2088, 2097, 2106, 2115, 2124, 2133, 2142, 2151.

IMocreprme muppu sTmx umcen o6pasylT HATYpPAIBLHHIML
pan umcen or 9 mo 1, a mepshie Tpm DudpH — cepuI0 HATy-
pansrEX gmcem: 207, 208, 209 = T. A,
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910 Jerxo OOBACHATE, ecom YueCTh, UTO YMHOMKEHHE
Kakoro-nubo menoro umena Ha 9 paBHOCHIBHO BHEYATAHIIO
9TOTO HYACIA O3 ero NeCATAKPATHOT0, HaIpHMep:

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

91w, na m mopo6HHeE 3aMedaRHmsA, HENb3d, KOHEYHO, NpH-
YHCIATE K KAKAM-TO HEOOBTHBLIM OTKPHITHAM, HO He Ka)XIEIH
0 HOX 3HAeT, a OHN MOTYT He pa3 O4YCHBL IPATOJUTHLCA JajKe
OpE caMHX OpoCTeHmMEmX YHCIOBEIX OHEpanumaXx.

Lenwit pag tabanm ¢ I0OONEITHEIMA PE3yJILTATAMA yMHO-
skepma HAa 9 MBI HauHeM ¢ TaGaHIB, B KhOTOPOH CTOAT HpH-
CMOTpEThCS K OTHENBHEIM cToibmaM amcen m Omdp:

1-9=09 90 =9-10
2.9 =18 81 =9. 9
3-9=27 72=9- 8
4.9 =236 63=9- 7
59 =45 94 =9. 6

Bor gpyras tabamma, KoTopas MOMKeT HOCIYKATbH HCTOU-
HEKOM IOIE3HHX HaOI0aeHmii.

Heparka, YMEOEHHAA HA Kaxoe-Im00 YWCEJI0, HIA HAO-
0opoT: Kakoe-1mbG0 umea0, YMHOMKEHHOe Ha 9, B pesyabTaTe
JAI0T YU ci0, cyMMa nEdp KoToporo miad pasHa 9, nim meadtca
na 9:

9.1 =09 0+9=9
9.2 =18 1+8=9
9.3 =27 24+7=9
9.4 =36 3+6=9
9.5=45 b+5=9
9.6 =54 54+4=09
9.9= 81 §+1= 9
10.-9= 90 94+0= 9
11-9= 99 9+9=18 al+8=
12. 9 = 108 14+01-8=9
13. 9 = 117 14+14+7=9

----------
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49 .9 = 441
50 - 9 = 450
51+ 9 = 459
52 9 = 468
53+ 9 = 477
94 - 9 = 486
95+ 9 = 495

..........

R N N L)
+4++++++
O Co ~3 O Ut U
+++++++
T ~1 00wO =

= 9

= 9

=18, a1 +8=9
=18, a1+8=9
=18, a1+4+8=9
=18,a1+8=9
=18, a1+8=9

...........

C mpyrmMm, TO)Ke HHTEpeCHHIME pe3yJIbTaTaMHE YMHOME-
g Ha 9 MH mosHakoMmMCA B clefyomeil Ta0amie:

1.9+4+2=11
12.-9+4+3 =111
123+ 9 + 4 = 1111
1234+ 9 + 5 = 11111
12345+ 9 + 6 = 111111
123456 - 9 + 7 = 1111111
1234567 - 9 + 8 = 11111111
12345678 - 9 + 9 = 111111111

ABanorauHo cocrapieHa m clefyomas Tabmmoa:

9-9+7=288
98- 9 4+ 6 = 888
987+ 9 + 5 = 8888
9876 - 9 -+ 4 = 88888
98765 - 9 + 3 = 888888
987654 + 9 -+ 2 = 8883888
9876543 -+ 9 + 1 = 83388388
98765432 - 9 + 0 = 838883888
987654321 - 9 — 1 = 888388888

Yro6sr yMHOKATE Kakoe-mmbo uwmcao Ha 999..., mocra-
TOYHO BHINOJHHATL OAHO-eJHHCTBEHHOE BEYETAHmEe, KEcuan,
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HagpaMep, HYXHO yYMHO:xEETHE 46 538 ma 999, To cEHauama
sammuieM qmeao 46 538 B xawecTBe yMeHBIIaeMoOro, a BTOpoOMH
pas — B KaYecTBe BEYATACMOr0, ONHAKO INEPEIBAHYB ero
HA CTOIBKO OEQp BIPaBO, CKOABKO AEBATOK BO MHOMKHTENe,
3aTeM BHIOOJHSEM BHIYTTAHZE:

46 538 ...
46 538

46 491 462

9To W ecTh MCKOMOE Ipon3BefieHAe NaHHBX anuceld. [logemy
BO3MOMHO OpHMeHEHHE BTOr0 MeToma?

IlopgofHoe e yupomeHme HCIOAbL3YyeM NpH JeJNCHHH Ha
999 ...

IpegmonosxuM, 4To Hy:XHO pasmenats 248 561 ma 999,
Cragana pasgenam 248 561 ma 1000; B gacTHOM monyumm 248,
a B ocratke 561. Sammmen: 248 561 = 248 - 1000 -4 561.

Ho 1000 = 999 - 1, cunemomaTeabmo, 248 - 1000 =
248 -+ 999 4 248.

Temeps Mu Bmpud, uTo 248 561 = 248 - 999 - (248 +-
-+ 561).

IIpacmoTpuMea K 3ToMy paBeHCTBY: paspenmB 248 561
Ea 999, momyuaeMm B gacTHOM 248 (TO ecTh CTOIBKO eJHHHI,
CKOJIBKO THICAY B JEIMMOM) H OCTACTCH OCTATOK, COCTOAINMIA
O3 IBYX claraeMsix: 248 (sTo wmeno THCAY B geammom) m 561
(eT0 mocaegEme TpPE DEPPH IEIAMOTO).

Ho 248 + 561 = 809, cmemoBaTelbHO, OKOHYATENbHO HO-
aygaeM:

248 561 : 999 = 248 u B octatke 809.
Pasgexmp momo6memM e o6pasom 248 561 ma 9999, moxy-
yaeM B "YacTHOM 24 m B ocrartke 24 -+ 8561, 1o ects 8585.
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Hpm rtaxoM cumocoGe ReleHHA MOMET CIYYHTBCH, 9TO
octaTok 6ymer Gonsme penaTtens. Hampumep, pasgeans
248 798 ma 999, monyuaeM B dacTHOM 248 m B ocTaTHe 248 +
-+ 798, To ecrs 1046. OxasplBaeTcd, ocTaTOK GojbpIme JNem-
Tensa., 9to Nerxko mcmpasmTh: uwmeao 1046 comepmat B cee
pmenmrens Beero 1 pas, cremopaTenbHO, MH mpmbasingem 1
K uwacTHOMY 248, a ocraTok Temeph yike OydaeT paBeH
1046 — 999 = 47,

A BoT 0c0GEEHO «HEGOPHATHHILY cayuail:

1000999 : 999.

Ocrarox or geneEma mo6oro umera Ea 9 peerma paseH
OCTaTKy, HOIYd4eHHOMY OpH [eleHHH CYMMH Lu$p 5TOro
gmena Ha 9. A BoT mpmMmep (He DPHBOZAM TACTHHIX, & TOJABKO
OCTATRH):

1583 : 9 14+5+8+3=17

9
68
63 17:9
753 9
45 8

8

3970 OueHB M3BECTHHII I 0YeHB HMOJC3HEI METOJ HPOBEPKE
NpaBAABHOCTH BHIOJNHeHHA paeiennd. M3 Bcero 3Toro, Ko-
HETHO, CJACAYEeT, YTO eCJIH 0T KaKOT0-Im00 YACIa OTHATE CyMMY
ero oup, TO DONYYHM UHCIO, AenAmeeca Ha 9 : 7523 — (7 +
+ 5 -+ 2 4 3) = 7506.

Mu nmonyamm umeno 7506, xoropoe menmtes mHa 9, m60
cymma ero madp 7 + 5 + 0 + 6 geamres mHa 9.
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CyMMa HeCKOABKAX umces mpH fleJleHHd Ha 9 aeT ocTaToK,
KOTOPHI paBeH OCTATKY, HOJAYYEHHOMY OT JIEJICHHA CYMMBI
urgp stux umcen Ha 9. Hanpmmep:

458 1201:9 4+548=17
+ 165 9 146+45=12
518 3 54+7+8=20
1200 27 49
31
27 49:9
4 af
4

Ynmeno 49 mpm nmenenmm ma 9 maer Taxoi ke ocraTok 4,
Kax m cymma 1201,

PasHOoCTh 1BYX umcen mpm fgeneEmE Ha 9 [JaeT 0CTATOK,
PaBEHA pasHOCTE cyMM nmdp sTEX umcena. Hampmmep:

526 389:9 5+2-+6=13
137 36 1+3+7=1
389 29 2

27
2

Msr moayumm TOT JKe OCTATOK 2, KaK W UpH [JeJeHAHM HA
9 pasmocra 389.

JanHOE HPaBAJIO OCHQKHACTCA B TOM CIydae, KOTAa cyMMa
nudp YMEHBMAeMOT0 MeHBmE CYMMEI Iudp BEYOTaeMOTO.
B sTom caywae x cymme mudp yMeHBIIAeMOro HY:KHO mpmba-
BATL CTONBKO JAEBATOK, CKOILKO HX TpeOyeTcd, YT06H BHYECTE
cymMmy nmdp BHYATAEMOIO,
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I pumep:
__ 1001 323 :9 14+0+0+1

Il
bo

678 27 6+7+8=21
323 53

45

8

Kax ke B mammoM cayuae m3 2 swgects 21? IpmGanmm
K 9mCcIy 2 TpH AEeBATKA (3THM MH He m3MEHHM OCTATKA, MOIY-
YeHHOTO OpH JeJeHAN Ha JeBATh); TOTMA BhruaTaeM 29 — 21 =
= 8 m, TakmM 00pasoM, mOIyuaeM OCTATOK 8, TO ecTh TaKoil
e, XKaK W y pasEocTH 323.

W, waromen, ocTaToK 0T jedeHHA IpPOA3BEJIGHAA JBYX
uymceX Ha 9 MOMHO HONYUHTHh KPATKAM IyTEeM, MEPEMHOMKHD
OCTaTKE OT fedenusa Ha 9 ofomX coMHOMETeNeH m OTEHICKAB
OCTAaTOK OT [ieleHAA Ha 9 mMONYyueHHOro TaKWM IyTeM HOpOm3-
BeJIEHES,

Bor npmmep:

@ 124 3224:9 14+2+4=7

26 27 2+6=8
44 52
248 45
3224 74
72
2

TlepeMuOKaeM OCTATKE OT JeMeHAA HA AeBATE: 7 - 8§ = 56.
Nponseenenne 56 mpm menenam ma 9 maeT ocTaTok 2, TO eCTh
Taro# iKe, KaKk HW Ipom3BemeHme 3224,
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Ucxopa ua sTo# 0c00eHEOCTH, MOKHEO IPEBECTH JIOGOIEIT-
HHE cHoco® HelneHEA MHOTO3HAUHHIX umcea Ha 9.

IMomommM, HaM HymkHO pasmeaaTs 657 524 418 ma 9,
Beramenam cymmy nmdp pammoro umema: 6 5 4 7 -4 5 +
+2+4+4+ 14 8=42. 3arem, paspenns 42 ma 9,
HaxomEM ocTaTok 6. Brrura ocrarox 6 m3 menmmoro, moxyumM
ameno, Koropoe Oymer pmenmThea Ha 9 Ges ocTaTka —
657 524 412 : 9.

Henenne MOMKHO OPOM3BECTH CASAYIOMEM 06pa3oM: 3amm-
meM [einaMoe, yKe YMEHBIICHHOe HA OCTATOK, MOJydYaeMbli
oph feleHnE Ha 9; Hax mociefEed n@dpoll ZeamMoro mmimeM
HyJb W HaYMHAEM OPOH3BONHTH BHUATAHME TaK, KaK eciIH
On Hapg pdexmrteseM OHJIO 3alHCAHO MHOTO3HAYHOE YHCJIO,
OKAHYHABAIOMEecA HYIeM:

0
657524412

8

HHonyuennyro nmdpy pasmoctzm 8 BumCEHBaeM HaBEpXy,
cleBa OT Hylsd, @ AIONEeM BTOPYI0 HE(PY PasHOCTH:
80
657524412

68
Taxmm 06pa30M OPOHU3BOJHM BBIYATAHHAC O KOHIA:

730582680
657524412

73058268

Pazmocte 73 058 268 omHOBpeMEHHO ABIAETCA HCKOMEIM
gacrauM. HamoMmmaeM: mepen TeM KaKk HagaTh BHGHATAHHE,
M3 JeaEMOT0 HYKHO BEHIYECTH OCTATOK, KOTOPHIT MosmeT OHTH
moJlyued mpm gesaenma Ha 9.
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Ecim Mm sammmeM KaKoe-TEGO JABy3HAWHOC UY@CIO, &
3aTeM BHYTEM O3 HEro YmClI0 00paleHHoe, To pasHoCcTh BCETTa
Oymer memmThcA Ha 9; Hampmmep:

7292 63
27 29 36
45 63 27

Hpome Toro, xax 5TO BHAHO, Pa3HOCTh DaBHA dHCIy 9,
YMHO;XeHHOMY Ha PasHOCTh Mu(p maHHOTO Ymeaa: 72 — 27 =
=45=9. (7T —2).

9To 3aMeyaHme MOKeT He pas OPHTOAATLCA OyXraarepaM
Opa OTHCKaEmE ommOOK B 0anaHcax, BHTEKAOMUX H3 HEpe-
CTaHOBKA IE(p B YACIaX, S3AMACHBACMEX IO OLHON m Apyroi
cTOpoHe OyXralTepCKHX KHAMT.

Ecam M BosbMeM TpeX3HAUHOE YHCIO0, B KOTOPOM IepBas
H mocienHAA NupLl He OXAHAKOBE, I U3 3TOTO YMCIa BEUTEM
ymcao ofpameHHOE, TO BCETHa HOJAYYHM pAa3HOCTh, KOTOpPAasd
Oyzmet geamThea Ha 9, mpaueM cpegEeil nudpoit GymeT HqeBATKa:

563 — 365 = 198, 756 — 657 = 099.

JIloGomBITERE pe3ynbTaThl NaeT BO3BEJEHNE B KBajpaT
9HECes, COCTABIEHHHX H3 OFBHUX AeBATOK. Bor omm:

9% = 81
992 = 9801
9992 = 998001
9999% = 99980001
999992 = 9999800001

* + 8 s a2 ® s 8 s e

Crauana sammceBaloT nudpir 8 @ 1, a 3aTeM mepem BoCh-
MepKoil BOECHBAKT CTONBKO [EBATOK, a Mepex epuAanei
CTOJILKO HyJelf, m3 CKONBKEX JeBATOK 0e3 ONHOH COCTaB-
JIeHO UHCJI0, BO3BOAUMOE B KBAAparT,
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MHOI‘KX YBIERaeT BOIPOC HaOWCAHHAA OOHOTO H TOI'0o Ke
9@cia Opda OOMOmME dYeTHpeX apadMeTHICCKHX HRelicTsmil.
Kax, manpmmep, MosHO m300pasuTh AEBATKY IPH HOMOINH
Beex gecsaru nEdp?

Bor peaTka B 5T0# opArHHANBHON 3ammCcH:

97 524 95 823 95 742
10836 HITR 10647 nian 10638

Cnegyer o6paTiTh BHAMaHHE Ha TO, 9TO B 3TEX fopMyiax
Kajad m3 gecATH Om(p B3ATAa TOINBKO IO OJHOMY pasy.

A BOT neBATKa, 3aNHMCaHHAA AEBATLI0O nmppamm Ges HYIA:

75 249 — 58 239 — 57 429
8361 6471 6381

A xax MoxHO 3ammcaTh GOJBIIOE YHCIO HIpH HOOMOIIE
TOABKO TPEX HEBATOK?

IloMecTEM Tpm fAeBATKE TakmM obpasom: 9%°.

9Ta IeBATKA BO3BE[[eHA B CTEHEHB, HOKA3aTeab KOTOPOI Jie-
BATH, B CBOI0 0UEpEAk, TOE BO3BEeJIeH B NeBATYI0 cTemeHs, Ho

99 = 387 420 489, smaumr, 99°= 9°°7 420489

Hpyramm ciosamm, crepyeT BHIOIHEATE 387 420 488 yM-
poykennii Ha 9, 4TOOB HOJYYHETEH HCKOMOE 9GHCJIO.

Ymeno 99°, ecam ero 3ammcaTs B JECATHYHOHU CHCTEME
mcunmchnenns, mMeao 0w 369 692 128 mmdp.

Ecnn 651 ME 3aX0Telnm 3ammCaTh ero Ha OyMayKHOI JieHTe,
TO, HCXOAA H3 OPEAUOJOMKEHHA, 9TO KakJas Nmdpa sadmer
4 mm, MH TOKHH Omam OH pacHolaraTh JIGHTOH IJIHHOM
G6omee weM 1478 kau.

9T0 BECKOJBKO 00JIbINe, 4eM YABOGHHOE PACCTOAHHE OT
ITapmma no ABmEBOHA I 00PATHO, €CJHE CIATATH €TI0 HO sKeles-
10# gopore.

Bpemsa, meo6xogmMoe Mid HAUACAHAA STOTO 9HCIA, €CIH
IpefmoIoMATE, IT0 B CEKYHAY MH OyJeM 3anmcHBATH OJHY
nadpy, a emmenHeBHo Tpyaarsea mo 10 wacos, saiimer 28 mer

83



m 48 nueit, npmuem paboraTh Hy:xHO Gymer GecupepHBEO,
TO €CTh W HO BOCKDPCGCEHBAM H B IPA3JHHKH,

Ina Gonpmell ACHOCTH CRaRY, 9T0 mepBoil mmppoil mCKO-
moro wmeaa Oymer 2, a mocaenEefi 9. Ocraerca ompemenats
gm Goapmre, BE MeHbme Kak 369 692 126 wmdp. K comane-
HOI0, — TDOJXYMaeTe BH HaBepHOE, — 3HAHME STHX AByX ONE(p
He HamHOrO0 obaerumt pabory.  Toro e
MHEHHA.

2. OcoGrle cpoiictea ymena 11

9Ty 0cobeHHOCTh OTKPHUI MapoKKaHer
H6n-ans-Banna m omyGamKoBaJ B KHHTE
«Apanmtavecknii cOopHEK 3ajmay Ha cuH-
cICHTEN,

Or saMeTmin, uTo, AJA TOTO YTOOH HOJYYATEH IPOH3BOJL-
AyI0 cTemeBb gmcaa 11, BoBce He 00A3aTENBHO BHIIOOIHATH
yToMuTenbHEe yMEOMKeHZAS 11 - 11 - 11... (n coMHOXHETexeH).

9T0 mOXyuYHTH MOMHO 6oJlee IErKEM IYyTeM, MOCTPOHB
TaKylo DAPPOBYH HHEPAMEIY:

i1t =11 14+1=2

112 = 121 14+24+1=4=22

113 = 1331 14+3+3+1=8=23

114 = 14641 14+44+6-+4+1=16 =24

Ha mocnemmeMm MecTe Bcerjma CTOMT €AWHALA, HECATHA
Kakjgolt mociepylomell cremeHN PaBHE! AeCATKAM HpemEIAymeit
CTeleBH INKC €JUHANE!, COTHH PABHE COTHAM Ipembinymeit
CTeIeHN INKC IECATKH, ® T. .

Taxme sxe nI0COUEITHEE IPPOBEIE PE3YIBTATH HaeT yM-
HOKeHHe CIefYIOMUNX COBOKymnHOCTell epmmmiy:

11 - 111 = 1221
111 - 11111 = 1233321
1111 - 1111111 = 123444321
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Eme Gonee mATepecHme nmpaMafsl OEOpP MoxHO o6pazo-
paTh B3 KBaJparToB WHCeN, COCTABICHHHX TOJbKO M3 CAMHEIL:

12 =1

112 = 121

1112 = 12321
11112 = 1234321
111112 = 123454321

1111112 = 12345654321
11111117 = 1234567654321
111111112 = 123456787654321
1111111112 = 12345678987654321

Ecam ofe wactu aToro pasencrsa ymMHOMHTH Ha 1 + 2 -
+3+4+5+-64+7+84+94+84+7+64+5+44
+3+4+2+1, 1o ectb Ba 9+ 9, TO moayumM
999 999 999 . 999 999 999 = 12 345 678 987 654 321 X
XA+2+34+44+54+64+7+84+94+84+7+6+
+5+4+3+4+241).

Ymcna, moIyueHHHIe B KadecTBe KBAJPATOB (EIHHELY,
TOKe OOHAPYIKHBAIOT JMIOGONBITHHE CBOMCTBA:

14+24+1= 4=22
14+2+3+24+1= 9=232
1+24+3+4+3+4+2+1=16 =42
1+2+3+4+5+4+3+24+1=25=52
1+24+3+4+5+6+5+4+3+2+4+1=36=62

-------------------------

HpOMe TOro, KayKgoe H3 39THX dYHCeJa MOMIHO 3admucaTthb
TAKAM OPHTHHAJbHBIM cmocobon:

22.2
112 =121 = %—1
1112 = 12321 = i+§3—i'33f2+1
4444 . 4444
11142 = 1234321 = 453 i T3 o7

...................
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Ecam 65 x10-8HOYAE 3aX0TeN 06aerynThs cebe — BIOpPoOUEM,
¥ TaK 0uYeHb Jerxkoe — jaeieHme Ha 11, To MomeT BOCIOIB30-
BaThCA COKpAMEHHEIM cOocofoM pelleHms, KOTOpHE OueHB
HAIOMHEHAET COKpameHHEH cmocob menenma ma 9.

Haopumep, veobxommmo paspeants 345 785 ma 11. Iloxm
mocnegHell mudpod meImMOro MH BOHCHBaeM HYJhL I HAYH-
HAeM TPOHM3BOJUTH BHUHTAHAE TAKEM 06pasoM: pasHOCTE I
BIOHCHBAEM mepe[ BYJeM o JecATRaMHE W BHUETaeM ee u3 8,
PasHOCTD 3 BOUMCHBAECM HOJ[ COTHAMM,BRIMATAaeM ¢e 3 7, i T. J.:

345785
314350

31435

Pesynprar 5T0r0 BHUHTAHEA @ ABJIAETCA HCKOMBIM 9acT-
HBIM.

BossmeM karoe-EOyIs OpOR3BOABHOE YUCI0, IO MeHBIeH
Mepe uwermpexanaumoe. IlycTs, mampmmep, sTo Oymer 3mCIO
43 357. Ilog umcnom 43 357 sammmieM 5TO jKe caMoe HHCIO
TakAM 00pasoM, 4TOOH mepBas Hudpa 3amECEIBAEMOTO THCJIA
cT0ANA IOX 9eTBepTOoil mmdpoil BepXHETro 4MCAa; 3aTCM 3amd-
caHERIe TAaKEM 00pas3oM dmCcia CIOIREM:

43357
43357

43400357

+

Ecnim Temepr mONydYeHAYIO CYyMMY CcTaHeM II009EPELHO

mennThk Ha 7, 11 m 13, To cHOBa WMOAYYMM HCXOLHOE UHCIO:
43400357 : 7 = 62000561

6200051 : 11 = 563641
563641 : 13 = 43357

BTO OG’LHCHEGTCH TEeM, 94TO HPOHA3BE/IeHIE 3THX TpeX Ymcel
pasuo 7-11. 13 = 1001. B camoM peie, ME CKJIafEBAJH
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JBa 4@CIa, KOTOPHE MOKHO 3amECATh CJAGAYOMEAM o6pasom:
43 357 - 1000 + 43 357 = 43357 » (1000 + 1) = 43357 - 1001,
a mark xak 1001 :7 =143, 143:11 =13 = 13:13 =1,
BHAYHT, IOCJTe BHOOJNHEHAA TpeX AeideHmil ocramerca 43 357.

Ecim Mu BO3bMeM TpexaHauHOe UMCJIO0, TO TOLJA BHINIE-
IpUBEJICRlOC CJO/KeHWe NpPEeBPAaTHTCA B IPANACHBAHHE; Ha-
nmpmMep:

345
BT

345345

VI cmosa mmeem: [(345345 :7) : 11] : 13 = 43357.
3neck mpomcxXonET Kak 0w coepmuerme 11 ¢ 7 m 13 mocpexn-
crooM obmero mm umcaa 1001.

Ve m pagpme MOKHO OHJIO 3aMETATH 09€HB GOJBIIYIO
6amsocTe Mexny 11 m 9. 3pecs me Mu obfpaTmM BHEMaHHE
Ha eme OfHY HX DPOLCTBEHHYK CBA3b.

O6cyskmaa youBATeIBHEE CBOMCTBA NEBATKH, ME YKa3H-
Baa@m Ha AOCOOLTHOS ABICHHE, 3AKIKNYAMEECS B TOM, UTO
eCliE M3 TPEX3HAUHOTO YMCJa BHYECTE ATO ke IMCJIO0, 3aIHCaH-
HOe B OOpaTHOM HmOpAXKe, TO PasHOCTH Bcerha 6yAeT Kpar-
peM gdeaa 9. A Temeps eme moGapmM, ITO OLHOBDPEMEHHO OHAa
ABJIARTCA KpaTHBEIM gmcada 11; mampmMep:

932 — 239 =693 =9-7- 11
845 — 548 =297 =9.3- 11

Hax ;xe sto o6BacEuTb? A BOT Kak.

IpegmoxoxmM, 4TO KaKoe-1M6O TpexsHawHO® YmCIO (mep-
Bag W mocaeNHSA NHQPH KOTOPOro He HOJKHEL OHITH Of@HA-
KOBHIMH) COCTOMT W3 @ COTCH, D [JECATKOB M ¢ eNUEHAL, ITO
YHCNO MOMKHO 3ammcaTsh B clemylomes same: 100a - 10b - c.
3ammcamroe B ofpaTHOM HmOPAAKE, OHO MPHMET CJEAYHOMMUi
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pupg: 100¢ + 10b 4 a. Bmuta opgwo umcio m3 Apyroro H
pasgenmB pesyiasTaT Ha 9, mOIy4mM:

100a_|_10b+c_9.(100c+106+a) _ 99({19——0) =11 (a — ¢)

CrepmoBatensHo, eciau KTo-BHEOYAh HA30BET Karoe-amfo Tpex-
BHAYHOE YHCJIO, TO, YMHOKMB pasHOCThL ero Kpaimmx nadp
Ha 11, MO}XHO MOMEHTAJBHO ONpEAEIMThL UACTHOE, HOJydae-
MOe IpH AelieERE Ha 9 pasHOCTH JAaHHOrO YHCIA B HTOTO HKe
4mceJaa, 3aHMCAaEHOTO B 00paTHOM mOpAXKe.

CKONBKO IIomeil MoKeT YAHBATEH TaKkas MCHOBCHHAsS MaTe-
MaTHYecKas olepandd ... MaTeMaTHYeCKHl TaxanT Oymymero
conepanka Wpaynm!

3. JIxoGommbiTHBIE cBolicTBa umcen 37, 41, 45
H HEKOTOPBIX JIPYTHX

amameM apuMeTHUeCKyH0 IpOrpeccmio, NepBsil wicr
m pasmocTe Kotopoil pasex 3. Bor oma: 3, 6, 9, 12, 15, 18,
21, 24, 27,

Ecnm waskpmil wienm aTOH mporpeccmm yMHOMHM Ha 37,
To monyamm: 111, 222, 333, 444, 555, ..., 999.

B aToif HOBOH mporpeccmEm MOMHO 3aMETHTL HEe TOJIBKO
TO, 9TO KaKAHIT yen npefcrapisaeTr coboil TpexsnaaHoe anCIo,
coCToAmee W3 ONUHAKOBHX madp, HO W TO, 4TO cyMMa madp
KaK JIoro wieHa paBHa COOTBETCTBYIOMEMY MHOMXAMOMY.
14+14+1=3,24+24+2=6, .., 9+9+9=27

O6Bacants 3Ty 0Cc0GEHHOCTHL HE OPCHCTABIACT HEKAKOTO
TPy Aa.

BospmMeM mpomsBoNBbHOE TpEeX3HAUHOE YHCIO (HANPEMEp,
238). IlppormeM K 5ToMy Tmcay ero gonoieerme 1o 999 (B man-
moM caysae 761). B peayapraTe moaydmM 9Y@mcxo, KOTOpoe
obmagaeT TOH yqHBETENBHOH 0COOGHHOCTBLIO, YTO OHO BCErda
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permTest Ha 37, a DOMyueHHOoe OPH 3TOM 9acTHOE, B CBOIO
ouepennb, AeIATcA Ha 27, m, HAKOHEI[, BTOPOE YACTHOE BCETHA
HA efEHHIY O60JbIIe HMCXOTHOrQ WHCIA,

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

S1oT cayuall mOHATH yike TPYHHee, HO OH O0BACHAETCH
TaK.

Ecnm B3aToe mamm umeao Mbl 0003HAUMM uepes a, TO mpo-
JleTaEHBE HaMU NeHCTBAA MOKHO B3alHCATE B CHETYIOMEM
pmpe:

a- 1000 + (999 — @) = 999 @ -+ 999 = 999 (a + 1),
HO Tak Kax 999 = 111.9 =37.3.9 = 37 27,

cremoeatensEo, a ¢ 1000 + (999 — a) = 37 - 27 (a + 1).

IIpom3eenenne amcaa 37 Ha cyMMy ero nmpp paBHO CyMMe
KyGop Tex e madp: 37- (3 + 7) = 3% 4 73, ecnm me um-
cino 37 yBeqmumM Ha OpOHM3BefeHHE ero mEQpP, TO B Pesyib-
TaTe MOJYYAM CyMMY KBagpartoB Tex sxe uadp: 37 + 3.7 =
= 32 | 72,

U, zakonen, JOBOIbLHO M0GOOBTHO IpoA3BeJeHAe yucia 37
Ba obe ero mudppe: 37- 3+ 7 = T77.

Opgeaxo Hamboliee WHTEPECHHIM CBOMCTBOM 4mcia 37
ABIAETCA TO, ITO HEKOTOPHIE €ro KpAaTHEE IPH IOOYEpefHOH,
TOYHee OBOPSA, P KPYroBoii mepecTanoBKe Nudp He TEPAIOT
cBoeit ocoferHOCTH: OHEH Takke meiarca Ha 37. Haopmmep:

259 =37 7 185 =37+ 5 206 =37- 8
592 = 37- 16 518 = 37 14 629 = 37- 17
925 = 37 25 851 = 37- 23 962 = 37 - 26
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Ilomo6Hoe e ABIeHEmE, AOCTOlHOEe BHEMaHEA, ME Ha-
OuaiofaeM Ha HEKOTOPHX YHCIAX IO OTHOWIGHMIO K amcay 41,
Haupawmep:

17 589 = 41 . 429

75891 = 41 . 1851
58 917 = 41 - 1437
89 175 = 41 - 2175
91 758 = 41 - 2238

Yueno 45 cocrouT m3 yeThpeXx gucea: 8, 12, 5, 20, xpyrava
cnosaMi, 45 =8 -} 12 4+ 5 -+ 20. Ecam ¢ RamgeM H3 3THX
9eTHIpeX qmced MH OpofeliaeM ONHO U3 TeTHpeX apmdMeTH-
ueCKHX felicTBHE ¢ mBOIiKo#, To B pesyakTaTe BCerfa IOTY-
gnm 10:

8-+2=10
12 —2 =10
5+ 2=10
20 : 2=10
45

Ho me Tonsko uwmeao 45 pasiaraeTcad Ha TaKme JacTH.
IT10it 0COOCHHOCTHIO 06IATACT KAAKZOe UHCIO CIEAYImero
paga ¢ = a (b + 1)2, rme a @ b Opom3BONBLHEE HATYpaJbHEE
ymena., Ymeno ¢ Jerko pasioATh HA UETHpPE CAeIyRIqAX
CHaraeMelx: ¢ = ¢; -+ ¢y + ¢35 + ¢,, 3TO0H m3 HAX MOKHO
6B110 COCTABATDL YEeTHpPEe PaBeHCTBA:

¢+ b=ab
cg—b=ab
¢y - b=ab
¢, : b=ab
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Umcno 400, manpmMep, gaeT mATH pasiloMKeHmil:

27T4+9=36 60+4+4=64 724+3=175
45—9 =36 68—4=64 78—3=175
4 .9=36 16 -4=64 25 .3=175
324 :9=236 256 :4=064 225 :3=175

400 400 400
0+19=19 9941 =100
38 —19=19 101 —1 =100
1 +.19=19 100 -1 =100
361 :19 =19 100 :1 =100

400 400

Bepuemca k wmeny 45. Omo aprgercs cyMmMmoit meBATH
cnegylomux mmdp: 45 =1+24+3+4+54+6+7+
+ 8 -+ 9.

H)Z[RTO He CcTaHeT Boapaman., 9TO0 m3 CYMMBI HECKOJBKHX
9mcesl MOKHO BHIYECTH CYMMY HECKOJNBKHX 9YHCCH, JHAME Ohi
Bropasg cymma He Gmna Goabime mepBoif cyMME. 3a yMeHB-
maeMoe mpEMeM CyMMY HeBATH nudp, 3aOMcaBHEHX B o6part-
HOM OOpARKe, a 3a BHYETaeMoe — CYMMY Tex ke IEQp B
HAaTypalILEOM psAme:

9+8+4+7+6+5+4+3+2+1
14+2+3+454+60T4+8+4+9

864 L0744 3F-2

Briunrasme npomsBoquM 0GKYHEM TyTEM, HaYHHAs CIpaBa:
9 or 1 oTHATH HENB3dA, CACHOBATEILHO, MLI (3aHmMaeM» 1
¥ cocenHedt nudpsr caesa; remepb Mar mmeeM 11—9=2. Bwme-
cro 2 ocraxack 1, HO 8 OoTHATH OT 1 HEBOBMOMKHO — BHAYHT,
HYXHO «3aHATHY 1 ¥y cocemmell nmdpr caesa, moaydaem
11 — 8 = 3. Tarum 06pasoM ME IPOH3BONHM BEIUYATAHAE MO
KOHIIA, B pesynbTaTe CHOBA HOIYydYaeM CyMMy meBATdH nuadp,
KOTOPEHEe Ha BTOT pa3 PacIoNO;KEeHE B IpON3BOIBLHOM HOPALKC.
dra cyMMa To;ke paBHA 4D, TO €CThb CYMMH IAPpP yMEHb-
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IIAeMOr0, BHYNTACMOI0 H pPAasHOCTH PaBBHI; MTAK, MBl IMeeM
napajoxkcaibHOe BHYmTaume: 45 — 45 = 45,

Opmaxo myTtsm B cropouy. Ilepepy mamm BolumTaHme, BhI-
OOJIHEHHOE IO BCEM IPABHJIAM:

987654321
123456789

864197532

OBo orsimuaeTcs TOABKO TeM, 9TO B YMEHBIIAGMOM H BEIYATAE-
MOM BHICTYHAIOT YIODAKOYCHHHE PAXH Nudp, a B Pa3HOCTH
BHCTYHNAIOT Te JKe CaMble OEQPDH, TOJABKO pACCTABICHHLIE HE
II0 OPEHIOANOY BO3PACTAHHAM.

Paz Mu ye ropopEM 06 5TOM 3EciIe, AeBATH OEPp KOTO-
POr0 pacmodoKeHH § MmOpAfAKe Bo3pacralomeil mociemdsa-
TEJBHOCTH, TO OTMETHM B CKOGKaX, 4TO 5TO YHCIO o0xamaer
eme To# 0coGeHEHOCTHIO, YTO €CJIH ero yMHOMKaTh Ha 1, 2, 4,
5, 7Tmum 8, To ecTh HA KOKAYI0 U3 Hudp, He HeldAmmUXcA HA 3,
TO 0HO B IIPOM3BEIEHRH IACT YHCJI0, B KOTOPOM HH OfHA H3
1mdp Be mosTopsiercA. Bor, mampmMep, mATH mpom3BeHeHHI:

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

duaynT, cyMMa IEQpP KaKEOro H3 STHX NPOH3BEHEHHI
TOKe papHa 45.

4. Yucno 100

06 s1OM KpacmBOM, OKPYIJIOM uYmeae B oOMEM CKa3aTh
moxu0 HemrOro. Ho xoe-uto, komeuno, maiimercsa. Ilo npm-
Mepy 40 moxEo m 100 pasioKETL Ha CHENYIOMEe YeTHPC
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cnaraemux: 12 4+ 20 4 4 4 64, noouepegHO BHIOONHAA C Ka-
HIHM A3 HEX OfHO H3 HeTHpeX apa@MeTHICCKHX AeiicTsmil
¢ YeTBepKoHd, B peayasTaTe Beerma moayumm 16:

12 + 4 = 16
20 — 4 =16
4.4 =16
64:4 =16
100

100 paBHO cyMMe KyOOB mEpBEIX 9YeTHpeX HATYDPaIbHEX
qmced:

100 = 13 |- 28 - 33 - 43 =1 - 8 27 - 64

Ho Gonee Bcero umcno 100 masectTHo TeM, 9TO CYMECTBYET
MHOTO YAEBHTENBHKX CcHO0CO00B m300PAasKEHAA HTOTO dHCHA
BCAKAME JpPYrAMA nudpaMu, KOHEYHO, KpOMe eIHHANE
¢ IBYMA HYJIAMH,

Ero momx#o m3o0pasaTk UATHI0 OTMHAKOBHIME DE$paMm:

1M1 — 11
3.334(3:3)
5.5.5—5-5

5-6+5-45+5)

Ero moskEO m300pasmTh Opm HOMONE IIECTH HEBATOK:
99

g'gn

Ouens mrtepecEo maobpaskerme umena 100 mpm momomum
BCeX JeBATH HarypansHuX umcen: 100 =1 4+ 2+ 3 44 +
+54+6+T7+8:09.

A BoT jannpHedmme koMOmmammm:

99

3.9 7524 5742

2%+ gtg N+ 836*; 91 G353
5823 38 1 1578

9N +grs M +S+xtar MUt

2148 1428 1752
96-{-@; 96—!-*'35—7; 96+m.
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W, maxomem, ppa H300pXKEHAA Ipm MOMOIIH [ECATH

nugp:
1 38 3 45
o0 + 49 + 5 + 73 8+21 +5+g-
Moxuo =alitm coTHE HOXOOHHX
coocob6oB maobpasxenra umcaa 100.

5. Yucaoras rapyceis

OgemM m3 caMRX TamHCTBEHHBIX
qmcea gBigerca gmcao 142 857.
9To WHCIO moxydyaeTcA mpm obpa-

meHnn gpobm % B JIECATHIHYIO Apolb,

TO ecTh mpH medemmm 1 : 7

1 |7
10 | 0,142857
7
30
28
20
14
" 60
56
40
35
50
49
1

B pesyasrate sroro menemma moxyuaeM umcio 0,142857,
a B ocraTke | — mocnegHmH OCTATOK IOBTOPSAET HCXOLHOE
uyAcno. Ecam 6H MH OpofoKmim HeleHHe, TO y HAC BCO
nBpeMsa mopropAnmck Om mmdprr 142 857 — sro Morio G
OPOIOJKATECA OGCKOHEYHO,
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Ecmm mm1 GymeM moouepeHO YMHOMKATH B5TO YHCIO
Ha 2, 3, 4, 5 m 6, To monyumM Opom3BeNEHHA, KOTOpHE
OYLYT COCTOATH H3 TEX e CaMEIX
madp, pacCTaBIEHHHX B HHOM
mopAjKe, W, KOHEYHO, He KAaK
momajlo: B NPOH3BENEHHH 5TO
9HECI0 FACT JAIE KPYTOBYH Ie-
PpecTaEOBKY cBOAX InEQp.

Hocratouno  mpmCMOTpeThCA
K HmKeOpUBeJAeHHOHR Tabamne,
a TaKKe K KPyry, B KOTOPOM pac-
TOJIOKEeHH 5TH Iudph (pme. 41):

I. 1142857 = 142857
II. 2. 142857 = 285714
III. 3 - 142857 = 428571
IV. 4. 142857 = 571428
V. 5. 142857 = 714285
VI. 6. 142857 = 857142

HEBTepecHo Takike MONAPHO CIOMKHTH HpOH3BefeRmsa I m
VI, II = V, III n IV.

VMBOREB 5TO TamHCTBeHHOE ymcdao 142 857 ma 7, B mpo-
H3BeJleHAN MOOJY4HM mecTh meBaTok: 999 999.

A remepr ymmommEM 142 857 ma 8; moayumMm oueHB J1060-
meiTHOE qmeano — 1 142 856; ecam zavepkEeM mepmylo mudpy
STOr0 UHCJA T ee jKe npmbaBmM K mocaefued mudpe, TOo CHOBA
moayYnM mcexomHoe gmesao 142 857. YMHokas 5T0 4HCIO BEa
pasnmuEHEe MHOMKHTENHM, KaKIHIi pas 0ymeM moayuaTh 9mcia,
cocToAIme W3 TeX ke caMuix madp 1, 2, 4, 8, 5, 7 m opexcTa-
BIAlomme co00f OgHY H3 KPYTOBEIX MEpPECTAaHOBOK WYHCJIA
142 857:

8. 142857 = 1142856 (142857)

9. 142857 = 1285713 (285714)



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

B sToM mocaeHeM yMEOMKGHERE MBL ODOJIYYHJIN BOCKMA3HAT-
BB pe3yabTAT, CIEHOBATENIBHO, HYKHO BaYePKHYTE JBe
nepBhie HAPPH H OpuE0aBATE X K ABYM IOCICIHEM.

Taxmm sxe 00pazoM clegyeT HOCTYHATh H C TpeMd Iep-
BEIMHA Du¢paMu opm ymuo;xenma: 2313 - 142 857 = 330 428 241
(428 571).

Tonsko mpomssenenma umeaa 142 857 ma umema, pend-
muecs Ha 7, OyZyT OpeAcTaBIATH co00f HCKIIOUEHHAA, TaK
KaK Oocje BHIEYOOMAHYTHX Hpeo0pasoBaHmH HOAy4aloTes
Y@cJaa, COCTABICHHEIE W3 ONHAX EBATOK.

He nmmumM 6yger no6aBaTh 3hech ellle HECKOIBKO MeJ-
KmX 3aMeYaHmd 00 5TOM TamHCTBEeHHOM umcie. Eciam mamoboe
W3 INpPOHM3BENeHHH, NONYYEHHHX IpH NOCIeI0BATEIbHOM
YMHOKeHHH 3TOTO 4MCJa Ha MeCTh HepBHX mudp, paccedsb Ha
TpH TPaHM, HO JABC MEQPH B KAKA0H, TO BCerfa IONYYHM HII

2,4,6, 8,10, 12, ymaomennoe Ha 7, man Kaxoe-1ab0 m3 aTAX
mpomasefenni - 1; manpmmep:

14 | 28] 57 42 |85 71
14 =72 2=17-6
28 =174 85=17.12 + 1

7T =7-8+1 M1=7-10+1

Vmuoman 142 857 ua 326 451, moaysmm TaKoi pesyasrar,
K KOTOPOMY CTOHT IPHCMOTPETHCA, 9TOOH BHABATH HOGHE
WHTEpEeCHHE CBOHCTBA 3TOr0 YHCJA:
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2 142857
326451

142857
714285
571428
857142
285714
428571

46635/810507 46635 + 810507 = 857142

B =emM :xe zarmiouaerca rtaiina storo wmcxa 142 857, meii-
CTBATEJIBHO «HEOOBIKHOBCHHOTON?

K10 BHe cMoeT yrajare cam, ToT Haiimer o6bacHeHmE BO
BTOPOH uacTm 5Tol ke xnmra. TaM kax pas GyAyT pacKphITHE
TaKme B TmOoAo0HBIE MM TAIlHE.

6. O Bocsmu mudpax Ges BOCEMEpPKA
u 0 BOChMEpKe 0e3 FocsMH nucp

Umeno, cocraBieHuoe U3 BOCHME HOCICHOBATEABLHEX Nudp
Ge3s BocbMepKH, m300pasmrTca, KomHeuno, Tak: 12 345 679,
Ono oTnmuyaeTca ToH 0COGEHHOCTRIO, YTO €CIH €ro IO0uepeRHO
YMHOMKATh HA u@clI0 9 m ero KpaTHEE, B3ATHe H3 TaGImIE
YMHOMKeHUA, a clegoBaTedibHO, Ha umciaa 9, 18, 27, 36, 45,
94, 63, 72, 81, T0o B DpomaBeleHEAX NOJNYIHM YHCJIA, COCTOH-
e A3 JEDATH ONWHAKOBHX HE(p:

9. 12345679 = 111111111

18 - 12345679 = 222222222
27 - 12345679 = 333333333

63 - 12345679 = 7771777777
72 . 12345679 = 883888888
81 - 12345679 = 999999999
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Kax MoskHO 3aMeTnTh, O@dpa, BHCTYOAKMAS B OpOH3BE-
JICHEH JEeBATHKPATHO, YKASHBAeT, CKONBKO J[EBATOK COZEP-
JKETCH BO MHOKATEJe W OXHOBPEMEHHO ABIAAETCA PAa3HOCTHIO
MHOMHUTeNA ® Onm:xadmero emMy Oonbmero umclia, OKaHYH-
BaIOIErocsi HYyJIeM; HaIpAMep:

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

Mano Toro, 3TO YMCN0, YMHOM(EHHOE HA YHCJI0 3 HIA €r0
KpaTHHe, MacT B OPOH3BEJEHEH YHWCIO, COCTABICHHOE M3
TPOEKPATHO IOBTOPEHHBIX TpeX3HAYHKX TDYNN; HampEMep:

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

Byger am sro mpopmomxarbes Geckomeuno? Ilycrs umra-
TEAb OOpeJelNnT BTO CaM.

A aro MH moryumM, ecnm ymMEOEEM 12 345 679 ma 8, TO
ecTs Ha nudpy, KOTOpoil Kak pas HeJOCTaeT B HameM umcie?

IlonyumM umcno, cocToAmee @3 BOCHMH HOCIENOBATENb-
BHX nudp, KpoMe eTEHAIE, pPAacHOJOKeHHHX B 0OpaTHOM
mopanxe: 8- 12 345 679 = 98 765 432.

Ecam nmpm sroM yMHOoMeHmA MH pasiaoxmm 12 345 679
Ha 12 345 678 m 1, To mpeXmmymee pPaBeHCTBO LIPHMET Cle-
pyromumii pag: 8- 12 345 678 4 8 = 98 765 432.

MosHo cOcTaBATh TAKYH UHCIOBYE OUHDPAMONY:

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=

ITomwanyii, ner Takoro pa3yMHOI'0 JeloBeKa, KOTOPHI Gh
OpUOECHBAI YACAaM Marmieckme csoiictea, Ho cymecr-
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BYIOT JIONHW, KOTOPHE MATAIT CEMIOATHIO K OFHAM YHCIAM H
He IO0AT mpyrme.

ITpepmomomuam, uTo ubeit-To ao6uMeil mudpol Apasercsa 7
(roTopad, kcTarH, Ooabme Bcero BO3OYEJaeT COAMOATHN MO
e aHTANATHH), OTOMY YeJ0BEKY MOKHO IPEHOJHECTH HpHAT-
HHI clOpOpms, Opemio:xkap eMmy yMuEOxaTs 123 456 789 ma
7-9, to ects Ba 63. B pesyastaTe GYAYT HONYYEHH MOYTH

ORHE CeMepKH: 123456789
63

370370367
740740734

7777777707

X

Ecam kTo-1m00 mmTaeT CEMOATHI K BOCbMEpKe, HYCTh
YMHEOKHT TO jXe amciio Ha 8 + 9, To ecTh Ha 72. A KTO mpefuo-
9ETAeT TPOHKY, OyCTh YMHOKAT 5TO ’Ke 9@eao Ha 3+ 9, To
ects Ha 27. Ho Becaraii pas B npoussenennn 6yneT ONHH HY b,

K xommy caepyer pobGasmrh, uwto umcao 12 345 679 sas-
JsAeTcA NepmOofOM NEePHOWYecKod mecATHHHO# mpobm, KoTo-
paA moiydaerca mpu obpamesmm apobm 817 B JIECATHYHYIO

npobhb WaW Ke — UYTO TO jKe caMoe — upn Hmenermm 1 Ha 81,
A mmenno:
1 181

0,012345679
100
190
280
370
T460
" 550
40
73

|

(=2}

|

RE
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Hpﬂ ,D;aJILHeﬁIIIeM JelleHAd CHOBA M CHOB& IOBTOPANTCA

B TOM jKe mopapke Te e nudper 012345679,

7. OGpaTuMble YMHOKEHUSA

Tax MoHO HasBaTh Te YMHOMEHEA, KOTOpLIe mocjae

oﬁpameﬂnﬂ, TO eCTh OpH YTeEMX HX C KOHIA,

JaoT IpOoH3-

pefeEEA Oo0palMeHHHX CcOMHO:KHTeJeli Kak OH oTpameH-

HEIMH B 3€pKaie,
Bor mpmmep:

2. 41 = 82 28 = 14.
21. 32= 672 276 = 23 .

2
12

211 - 312 = 68952 25986 = 213 . 122

Ecam kro-mzbo 3axoueT caMOCTOATENBHO OTHCKATH eIe
Apyrme Takme ke «oOpaTaMbieyr umclia, TOT JOJuKeHn Oymer
ydecTb, 9TO ciepyer maberarTh umced, nadpH KOTOPHX NpH

nepeMHO)KeHAHW B NpomaBefeHnm jaior Goxee 9.

«O6paTuMeMmy GHIBAXOT TaKIKe KBAJPATH MBY3HAUHHX O

TPeX3HAUHEIX UHCEN; HampEMep:

12. 12 = 144 441 = 21.

13. 13 = 169 961 = 31 -
102 102 = 10 404 40 401 = 201 -
103 . 103 = 10 609 90 601 = 301 -
112 112 = 12544 44 521 = 211 -
122 122 = 14884 48 841 = 221 -

21
31
201
301
211
221

Y xoro moaBmTCA KeJaHHe, TOT MyCTh HOMINET emie Apy-
rme mojo0HEe KBafpaTH, HO, K COJKAJCHHIO, HX Halnerca

y#e HEMHOro,
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He coBceM ¢oGpaTuMBMmy, HO GAM3KAMA K HAM ABIAIOTCA
KBaJpaTH, COCTOAIMS W3 TeX 3Ke CaMHX uudp, TOILKO 3aIiH-
CaHHHX B W3MeHeHHOM mopsixe, Bor mpmmep:

132 =169 157 = 24649  913% = 833 569
14* = 196 1582 = 24964  914% = 835 396

A BoT KyOHM Takoro ke THHa:

3453 = 41 063 625
3842 = 56 623 104
405% = 66 430 125

HOCJ’IGILYIO]I[HB Oapal YECRJ TeM mHTEpeCHee, YTO He TOJBKO
uX KBaApaThl, HO A KBA/IpaThl KBaJpaToB 3aNNCHBAIOTCA TeMI
e mmdpamn:

32% = 1024 324 = 1 048 576
49?2 = 2401 494 = 5 764 801

Ipyryio pasHOBHRHOCTE HOXODHEIX WHCENl C «PONCTBEH-
raMmy nadpaMu OpelCTABIANT €HCIA, IPONSBENEHHA KO-
TOPHX COCTABJIEHH H3 Nudp, BXOXAMEX B MHOKAMOE I MHO-
MHETENb; HAIpAMep:

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

Taxnx «pOECTBEHHBIX) YHCEI MOJKHO OTHICKATH emle MHOTO,
no BHsABIeEHe TpebyeT KPONOTIMBOCTH, & PafoCcTh OT Ha-
xoaka meOoasmiad.,.

Hexmit ¢pannysckmit mMarematur B 1948 romy mocman
B aMepHKAHCKEH e/KeMeCAYHBIA MareMATHISCKHH KypHAI
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sagady, B KOTOpPOH Hy:KHO OLIZI0 HaliTm Takoe HATypaabHOE
YACAO 7, KOTOPOe YAOBIETBOPAET CAeAYIMmMeMy YCIOBHIO:

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

a TaKie MpOCHI OPOBePHTH, YTO HE TOJNBKO caMo aTo 29-3Hau-
HOe YHCJI0 NeNUTCA HA N1, HO M KaKJaA M3 JBANIUATH BOCHMMU
€ro KDYTOBHX NEPEeCTRHOBOK HeIMTCA Ha n 0(es ocTaTka.

Urober 06meryuTh TpYH UHTATEN, BHABAraeM IpeRmo-
JIOMieHTe, 9TO0 peub mHetT o umciae n = 2 668 423 111. Mu Tak
H3My4YeHBl HOMCKAME 3TOro 4HCIa »n, 4TO HE MMeeM CHJ Js
IPOBGPKH €T0 W IPOCHM CHEJATH 9T0 WHTATeJ.

8. Herpyzubie A YMHOXEHUI UHCIR

CymecrByeT Takoe umcio, OKaHYMBaroImeeca nadpoit 2,
B KOTOPOM, €ClI IEePecTaBATH 3Ty ABOHKY Ha HAYAJ0 4H@CIa,
IOJYYHM 9HCI0, KoTopoe Oymer TouHO BABOEe GOJIBINe IIpefs-
nymero. Jpyrmmm cioBaMB, YMHOKeHHE 3TOTo 4YACIa Ha 2
BHINQJIHAETCA IMyTeM IIPOCTOrO HepeMelieEHA ABOHMKE ¢ KOHIA
ygcsa B HAYaJo.

Bor 510 umci0o m pesynbTaT YMHOKEHHA ero Ha 2:

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

Hax 6mao Halizeno sto gmeao?

Ouens opocTeiM myTeM. Tak kak ero mociaegEAA nEpa —
JBOlika, a mocle mepeMemeHHA IEGPH 2 Ha HAYAJO JTOrO
pana nEdp MH TOKHE HOJIYYATH YABOSHHOE YHCIO, TO Hpef-
nocaemgEe# nmgpoit momxuEo OHTHL 4, TpeThell ¢ KoHIA — 8,
nepeJ BOCEMepKoH — 6, mepex mecTepKoH NOKHO CTOATH 3...
H Tak Jajee, mOKA He gofigeM X0 HYId, YABOUTH KOTOPHI
y:xe HeJb3f.

Ilmdpu malimenHOro umcjia MOMKHO BalWCaTh ABYKPATHO:

105 263 157 894 736 842 105 263 157 894 736 842 mam
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e TPOEKPAaTHO, YeTBepPOKPATHO W TaK Jajee, a 0COOGHHOCTH
JIeTKOTO YMHOMKEHHA HA 2 NOJY4YeHHOe DpPH STOM YHCIO
coXpaHser.

Takum me ofpasoM MOMKHO OTHICKATL YHCIO, KOTOpoOe,
mocjie mepecTaHoBkM HudpH 4 ¢ KOHIA HA €ro HAYAIO, CTa-
HOBHTCA BYETBEpo OoJbIme.

Jdro Oyayr sHaumTenbHO Gojsee KOpDOTKHe, 49eM paHbIIe,
umCa;

102564,
410256

W csoBa MO/KHO DHEOWCATs LUOPH 3TOro HHCIA JBY-
KpaTHO, TPOGKPATHO W TaK jajee, a IOJYdYeHHHE guUClIa CO-
XPaHAT CBOW 0C00EHHOCTH — JNErKOCTh yMHOMKeHHA Ha 4.

A MOMKHO JH DONYYHATH YHCT0 MOMOGHOH CTPYKTYPH, OKaH-
ygBaomeecsa Ha 3 uad Ha 5? KHTo He cMoKeT OTBETHTH HA STOT
BOIPOC Cpasy, TOT HyCTh OPEOPEMET PAJ DOILITOK, OJHAKO
JOGHeH 3aNacTECh TepUOeHmeM..,

A BOT HEKOTOPHIE paspAx umcelN, Jerko feaamuxca. YTobs
paspeiants ymeao 8712 mHa 4, NOCTATOYHO 3aEECATH ero B 00-
patoom mopsapke: 2178. B camom gpexe:

8712
o178 = 4

Ilagps sTOrO0 UHMCIa MOKHO IOBTOPHTH MHOIOKPAaTHO, 4
JerkocTh JieleHOs Ha 4 COXpaHUTCA; HaOpHMep:

871287128712 4
217821782178
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Mesmxny 87 m 12 MoxHO BCTAaBHTH ONHY ZJIH MHOTO JEBA-
TOK, @& JIErKOCTH AeJleHHA Ha 4 coXpammrca:

g19912 _
219978 —

Ecam MBE 3aX0oTHM IOBTOPATH 4YmCHa, «HadapIApOBaH-
BLe» JIeBATKAMH, TQ JOJIKHH OyHeM pPa3MECCTHTH JEeBATHE
COMMeTPHEUHO, 4YTOOH npm ofpalmeHWE 4YMCNA JEBATKE BTH
ocTalHCh HA MecTe; HAmpmMep:

879991287912879128799¢12 4
219997821978219782199978 —

KpoMe Toro, IpH MOBTOPEHUN YHCEN HX MOMKHO PASHEIATH
HYJAMHE, JAMG GB TONBKO HYJXH ORJIM pPAasMEMEHH CHMMET-
pUuHO, TaK uToOK Ipm o6pAIIEHHM YHCEN BCEe HYIH OCTAIHCH
RAa MecTe; HampuMep:

879912087120000087120879912 4
219978021780000021780219978 —

IogoGurMa cBolicTBaMm obaanmaer eme umeao 9801; ecom
ero sammcars B 00paTHOM MOpAJKe, TO IOJY4dM YaCTHOE QT
JIeJICHHA 3TOro umcaa Ha 9:

9801 : 9=1089.

Ho o umcae 1089 mm morosopmM ocoGo,

9. Yncao 1089 n HexoTopsie Apyrue

BoseMeM kakoe-nmm6o TpexaHayHOe YHMCIO, B KOTOPOM
ymeno corer Goibme wmeaa egmeun. W3 storo umesna BeuTeM
5TO jKe YUClo, 3anmcaHHOoe B 06paTHOM HOpAJKe; HampaMmep:

832 726
238 g 627
594 099
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Ecam B pasmoctm me GyneT coTeH, TO Ea MECTO COTEH Cle-
JiyeT BOECATH HYJIb, 9TOOH IOJyYNTh TPEX3HAUHYI PA3HOCTD.
K proit pasrocTm mpmbasnM pasHOCTH, 3aMACAHEYIO B oGpar-

HOM IIOpPALKe, B B pPe3yIbTAaTe CIQMCHHA NOJYUIAM UACIO
1089; mampmmep:

594 099
+ 495 + 990
1089 1089

Umeno 1089 ouens merxo yMEHOKETE HA 9, HocTaTOYHO
TONBKO 3AmEACATE UMCJI0 B oGpaTHOM IOPAKKE:

1089
£ g

9801
Tem :xe cpoiicTBOM 06MafarT B CllelyOINpe YmCIa

10989 109 989 1099 ...9989
X 9 X 9 X 9

98 901 989 901 9899 ... 9901

a TamKe DOBTOPEHHA OJTHX YHCEN, pPAasTPAHAYEHHHX HJIH
HepasrpaBmYeHERX HYJIAMH, HampEMep:

108 910 891 089 109 989 000 109 989
- 9 & 9

980 198 019 801 989 901 000 989 901

Vuponam uncao 1089 ma 2 m ma 8:

1089 1089
X g * g
2178 8712
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Mu BagmM, uto ecim gmciao 2178 ymmoxmm ma 4, TO ToO-
JyYdAM 4ECI0, KOoTopoe Oy[eT OTImYaThCA OT MCXOMHOTO TeM,
uto Gymer 3ammcano B o0paTHOM IOpsAAKe, TO €CTh MBI HOJIY-
yaM 0OpameHRHOe YHCJIO,.

Tem jxe cpBoiicTBOM of0xamaroT d4mciua:

21978, 219978, 2199...9978,

a TaKke mX IOBTOPEHHSMA, pasrpaHMYcHHEC WM Hepasrpa-
IAueHHEIe HYJIAMH, HAampEMep:

21 780 002178 219978 219978
4 4 o 4

87120008 712 879912879 912

CpasHEM cjlegylomue I[IPOM3BEAECHHAA:

. 1089 5 1089
3 7
3267 7623

a TawKe eme ONHY APy NIpOW3BeNeHmil:

1089 1089
< F & 3

4356 6934

B ofomx crysasax B DPOM3BefeEHAX MHl HONY9aeM B3a-
mMHO 00pamennHe yrcaa. M, Bakoren, yMEo:ReHme: 1089 « b=
= 5445 B WIpOZ3BeJEHHNH MAaeT YHCIO0, KOTOpoe mocike obpa-
INeHAA He M3MEeHAEeTCA, TO €CTh eCJH MH 3amAmeM 9TO0 9HCJI0
B o0paTHOM mOpPAAKE, TO HOJY4HEM TO 3Ke camoe umciao. To ke
caMoe OymeT, ecam MHl BO3BMeM, HAOpHMeD, ClHeIyOIIee
YUCI0:

10998900109989
% 5

54994500549945
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10. JIx0GoNnEBITHEIE CBOECTEA UHCEN

Ynmcio 119 opre genennn ma 2 naet B ocTaTKe 1; mpm meae-
1OA Ha 3 [aeT B OCTATKe 2, IIpH [eJeHAN HA 4 TaeT B OCTATKe 3,
IpH feeHME HA O HaeT B OCTaTKe 4, OpH fejdenumd Ha 6 maer
B ocTatke 5; ma 7 e menmTca Ge3 ocTaTKa:

119 : 2 = 59 ocraTtor 1
119 : 3 = 39 ocraTor 2
119 : 4 = 29 ocrator 3
119 : 6 = 19 ocraToK 2

Bropoit madpoii wacTHOTO B 9THX YeTHIPeX CAYYasX BCETHA
apagerca 9, a mepssie mU@PH Te jKe, YTO X B OCTATKAX, TOJBKO
3aOmcaHsl B o0paTHOM HOpAmKe.

Mokuo eme Ko6aBuTh, 9TO TO YMCHO TpH jeleHnA Ha §
B OCTaTKe Jaer 7.

Ypeno 225 MoKHEO HECKOJbBKAME crocofaMa pasioskuTh
B IpPOrpeccws, NEPBHIM YIeHOM KOTOpHX Oymer 1:

225 =1+ 175 + 149
225 =1+ 23 + 45 + 67 + 89
225 =1+4+7+4+13 4+ 19 + 25+ 31 + 37 4 43 + 49

Moxro au mopmoOHEM e 06pasoM pasioMUTE YHER0 220
B IPOTPECCHI0 W3 CeMH WJIEHOB?

Uneno 228 MoHO pas3IOKATH HECKOJBKAMA clocoGamm
B OpPOrPecCHE ¢ OTHUM W TeM ke IePBHM WICHOM:

228 = 18 - 44 + 70 + 96
228 = 18 + 26 + 34 4 42 4 50 + 38
228 = 18 + 21 + 24 + 27 + 30 -+ 33 + 36 + 39
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W cnopa Bompoc: cymecTBYIOT JId eme WHEE momoGHER e
cuocobnl pasiokenusa ymeaa 228. 9to jerkas, Ho oYeHb MH-
TepecHam oOmepaNuA JJA HOJYYeHAA MHOTMX JIOOONBITHHEIX
wombmraumii, CoBeTyeM IpojelaTh C€ CaMOCTOATENLHO.

Ynmeama 125, 250 m 375 obaaparoTr caegyromeii o6mei oco-
GeHHOCTBIO, & BMECTe ¢ TeM M OTIHYATeNbHOH 4epToH: uToOMH
PasfeauThs HX HA 5, AOCTATOYHO 3aYePKHYTh DepByI Hudpy:

125:5 =25, 250:5 =250, 375:5 = T75.

CaemopaTelbHO, 3TH YHCIa MOJKHO HA3BAThH CAMEIMHO Jier-
KAMA IA feldeHnsd. Tak ke JerKo BHIIOOJHANTCA # CIEHYI0-
mpe NeJeHnd;

4125:9, 2250:9, 3375:9, 4500:9, 5625:9,
6750 : 9, 7875 : 9.

CylnecTByIOT I elne  Apyrae nogo0Hbie geaenuai ¥ Koro
eCTh JKeJaEme, OYCTh IOMINET.

Uncao 36 obaamaer ciaenyomuM CBOHCTBOM — OPOH3De-
nenme ero nudp paBHO €ro mOJOBHHE, a CyMMa Oudp paBHa
ero werseptm., Hpome Toro, cymMa nmdp uacia 36 pasua
cymMe nadp ero mociefoBaTelBHEIX KpaTtHHX: 72, 108, 144,
180, 216, 252 (specs psax obpriBaeTcs...).

Cymuma 36 nepsHX ToclegoBaTeAbHEX HATYPANBHEIX YMCE,
To ecth 1 + 2+ 3+ 4 + ... + 36, pasra 666, a cymma
napp sroro umena 6 4 6 + 6 papma mpomspepeHWId AP
ugcxa 36.

C umcnom 666 Mommo mpojemars mapecTHRH doxyc: ype-
JE9ATh €r0 HAa HOJOBHHY, HAYero K HeMy He npubamiss,
TONBKO TOBepHYB ero Ha 180° TO ecTh moCcTaBAB ¢BBEpX
LHOTaMHy,

PO
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Crnegyomae mapst umcen 2 m 2, 1% n 3 obmanmamT TeM

cBOMCTBOM, uT0: 2+ 2=2.2 1 1%—{-3:1%-3. Ilo-

mImuTe IPYTHEe Takwe ;Ke mapel, Miam sariasamTe BO BTOPYIO
YacTh 9TOH KHHIM.

26 16

Har ynwemTensHO MOKHO COKpaTHTH HApoGm o I BZ!

Mosxro0 3auepKEYTH MECTEPKE B YACHATEIAX H 3HAMEHATENAX,
a pexmumHA ofemx Apobeil coBepmenHo He maMmenmTcA. Cyme-
CTEYIOT Jm eme m jpyrme Takme jxe gpobm? Hasepmoe! Hx
CTOHT HOHCKATh.

Yike HecKONbKO pas ME OPABOMUIA TAOJHIY pesyibra-
TOB OT YMHO}{EHHA HMJIFM BO3BEeJEeHHA B KBAaJgpaT IENOro PAna
u@ceN, B KOTOPOM IOBTOPANNCH OXHE H Te jKe NEQPH, BCTa-
BICHHLEIE BO BCE BO3PACTAIOIIEM KOJEYECTBE MEKAY MBYMS
DOCTOSHBHME, HeH3MeHHHMA LudpaMmuz.

MopmoGHoe xe ABIeHme MOMKHO IPOCIEAHETH B CACAYIONAX
KBagpaTax:

4? = 16
34? = 1156
334% = 111556
3334% = 11115556
33334% = 1111155556

B opEo# MaTemaTHuecKol KHUre HaGOPIEK BMECTO 4HCEN
25. 92 mabpan 2592. HoppexTtop aTy cepresnylo ommOky
IPONYCTHJ, I KHAra BHILIA B CBET B TAKOM BHJE. OTy KHHIY
H3yuallo MHOTO MaTeMaTHKOB, BCe IpeJHIyIIHe I IOCICHyIo-
IMFe BEHMHCICHHA HPOBEPANUCH, a DTy fABHYH ommOKy, mpo-
OyIeHEy0 Ha0OPIMUKOM H KOPPEKTOPOM, HEKTO He 3aMeTH..
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Hax sxe sTo Morio ciay9uaThca?

Canyummocs 5To, HAH, BepHee, MOTJIO CAYIHThCA, HOTOMY,
yro 25. 92 = 2592, 9T0, MO-BAAEUMOMY, EXHMHCTBEHHHIH B
CBOEM pOJe YHCIO0BOil Kypbes.

11. YMHEOKEHHE C IIOMOMILI0 IAJBIEB

l'oBops 00 ygmEBHTEJIBHHX CBOHCTBAX NEBATKH, MH IpH-
BOLHJIA M3BECTHHIH cHOCO0 YMHOJKEHMA HA 9TO YHCIO C II0-
Momplo maibiep, Hexuwil cupuiickuit asrop XVII mexa mo
damuama Bexa-Ogmmn (1547—1622) B cBoeil KHETe, O4eHb
pacapoctpapersnoil B Ilepcum m Usnum, KoTopada HaskBaeTcs
«OQ cymEOCTE cueTay, TPHBOJHT HECKOJIBKO OTIHYHEIN, HO
TOKC 04eHb MCKYCHEIH CI0C00 YMHOKEHAA IPH DOMOINA Iajb-
IleB PYK Ha JpyrHe 4mcia, KOTOPHH HeoOxomuM NJIA TeX, KTO
He MOKeT WIH He XO0UeT 3amOMHATH Taliwmiy yMHOIKEHHS
Hajgbme S,

Kro samoMemy, ckoxbko Gymer 2. 2, 2. 3 m Tak maiee,
BIUIOTH 70 O+ O, TOT YiKe MOMKET Hajbile He M3y4aTh 9Toil
TpynHo#l Hayxm, mbo eMy BOOJHE XBATHT HOAJbIEB JJaA BH-
nosHeHnsa Gojiee CIOMKHBIX YMHOKEHWI,

IIpegmonosxmM, 9To HaM HeoGXOAWMO BHIOJHATH YMHO-
senme 9 - 8.

Ho9=5-+4, a8=5-+3, To ectb 98 = (5 + 4) X
X (9 + 3).

Mu nopmmMaeM 4 manela ofHON PYKM W 3 majbma Apyroi
pyka. Cymma mopeaATHX maaeneB (4 -+ 3) oGosHaumT 4mCIO
JilecATKOB Opom3pefennda (7), a YMCIO efHHHUI] IPON3BEJCHAA
MH OOJY4HM, YMHOKAH 3arHyTele HAJBLUE OXHOM pykm Ha
9UCN0 BACHYTRIX maxbues Apyroi pykm: 1. 2 = 2. Cuepgo-
BaTenbHO, B KOHEYHOM pesyixsTate myeem 9. 8 = 72,

Ilpe Bunonmenmm ymEgxeRua 8. 7, dro o3Hagaer
(5 + 3): (5 4+ 2), crepyer sarEyTs 3 maxBma ORHOM pyRE
g 2 Hagblia ZPYrod PYKH, a OCTAJbANE HaNbIE BHOPAMHATD.
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CymMa COrEyTHX mnanenes 3 - 2 = 5 o6o3mauaer wgmcio
IeCATKOB IPOH3BEJleHMsdA, a IpoH3BeJieHne BHIPAMICHHHEIX
manene 2+ 3 = 6 ofo3maumT uwmCIO CAMHHAL, HCKOMOTO pe-
syasrata. B komeumom pesynsraTe monyumm 56. Taxonn
TPYAHOCTH mOomo6HOr0 YMHOKCHEA.

Opraro... opHako, mosany#, Kyda Npolme 3ay4mTb Tab-
JALNY YMHOMKEHHA.

12. HexoTopsie pazHooOpasusa
IpPH YMHOMKEHHH U JeJeHHH

Cnoxenne OImHERX cronbmos umces, ocobemHo 6es mo-
MOIN¥ COOTBETCTBYIOINAX MAIOWH, HECOMHEHHO, OJ(HO O3 CAMEIX
cKyuHeHmmx zamatmii Ha zemiae. Ho sauactyro ymHOMeHRmC
H JeJeHHe Todie MOMKET O4YeHb H3MYYHTH 4YelloBeKa.

Uro6H 9TH HemHTEpeCHHEe ONePALEH XOTh CKOJBKO-EEOY/IL
pasHo0OpasuTh, MQMKHO BEECTH B HHX HEKOTOphe HeGoabmuze
BUIOM3MEeHeRN .

Tar, HampmMep, Korga yike HAJ0eCcT YMHOKeHOE, NPOH3-
BElieHAEe ABYX 4YHACEJ MOKHO IOJNY9HTHh IYTEM CJOHEHHA.
I peauonoxuM, 9To HaM HY}RHO YMHORETD 43 Ha 213. 3anumcu-
BaeM OfMH M3 IIPHBEJEHHEIX 3[iech CTONOIOB, 00BACHATH KOTO-
pHe, no;kanyi, ner BEeo0XoguMoCTH, M BRIOOJNHAEM CJAQKEHHe:

213 43
213 43
213 wmim 43
213 43
213 43
213 43
213 9159
9159
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Hna pasmooOpasma MH MOKEM IpofelaTs YMHOKeHMe
¢ JIEBOH CTOpPOHEI, BMECTO TOTO 4TOOH IpOAeIHBATH €ro, Kak
npuEATO, ¢ mpaBoil cropoEH., Ilpm srom BMecTo mepememe-
HEA KOKAOTO HOCIeAYIOmMEro 4YECJa IpPOH3BefeHAA BIEBO
OyneM mepeMemaTh ero BIPABO.

Hm:xenpupefenustii mpuMep mofpo0GHO OGBACHAET XOX
AeficTBRA:

4235 " 4235
3147 3147

29645 12705
16940 4235
4235 16940

12705 29645
13327545 13327545

Jl:060nHTHOR PAa3HOBHIHOCTBI0 YMHOMKEHHA, XOTHA 3apa-
Hee clefyeT OpeayOpejuTh, 9T0 OHA BOBCE HE YCKOpAET
3TOr0 HefcTBAA, ABJIAETCA CIAAYRIEI cxocol.

IlpepmomosxlM, 9TO HAM CJAeAyeT NEPeMHOMHTH JIBa
9YeTHpPEeX3HAYHEIX wmenaa, Hampmmep 1925 ma 2347, Ilycrs
mepsBoe 4umcx0 OymerT YMHOMAEMHM, a BTOPOe MHOMKH-
TeleM.

Ecim muoxmTens HedeTHoe 4Ymclio (B HameM IpEMepe
2347), To ymuomxaeMoe (1925) MBI momuepKEBaeM, YMHOKaeM
Ha 2 0 OXHOBpPEMEHHO feIdM Ha 2 MHOKHETeNE, OpAIEM OCTa-
Tok 1 or6pacmsaeM. B HameM mpmMepe MH CHOBA IOJYYaeM
HegeTHoe umcio Bo MEOmTene (1173), cuemosarensHo, moj-
4epKHEBaeM HOBo® yMHoO;kaeMoe (3850).

IToctymaem raxkmm ofpasoM H fademe, KHKIHA pas mop-
YepKHBasg TO YMHOMKAeMOe, MHOKHTEeNb KOTOPOTO ABJIACTCS
HEeYeTHHM YHCHOM, MOKA He NOIYYAM BO MHOKHTENE IHEALY.
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Torga Bce wmena, moguepkHYTHEe B CTONOIE MHOMKHMEX,
CKJIajfHBacM; IX cyMMa Oymger paspHA HCKOMOMY IDOH3BeJe-
HEIO,

1925 2347
3850 1173
7700 586
15400 293
30800 146
61600 73
123200 36
246400 18
492800 9
985600 4
1971200 2
3942400 1
4517975

910 CpefHeBeKOBHI CH0COb YMHOMKeHDA — MyTeM YHBOe-
HEs,

Henxenme MojKHO cBecTH K BHumTarmio. Ilycrs, mampumep,
nyxua0 pasgeants 1153 mHa 47. YacTHOe, KoHeuno, GOymeT
cocToATs H3 ABYX mmdp. Ludpa necarkos wacrHOro yxamer,
CKOJBKO pas 470 comep:xmTea B nexmMoM. B sroM Jerxo yGe-
JIETECA Opu moMomy BerumTapmAa. 13 1153 sruects 470 MoskHO
Bcero ABa pasza; 3Haumt, nEdpol mecATKOB yacTHOrO Oymer 2.
Takgmm ke myrteMm yGempaemcd, 9To 47 m3 octaBmmxca 213
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MOXHO BHEIYECTH YEThHIpe pas3a; CIeAoBaTeJbHO, MhlI OHpeC-
JIRJIA Y9ACJAO egHHUI, B JacCTHOM, a B OCTaTKe HOJNYy1HMM 295.

1153 | 47

470 | 24

684
470

213
47

166
47

119
47

72
47

25

13. MruoeenHoe BO3BeJeHHe B KBAXPAT

10T cmocol, AeHCTBETENBHO NPeBOCXOMHEIH, K coMaje-
HEI0, OPAMEHAETCA TOJBKO AJIA UYHCeJ, OKAHUMBAOMEXC:
Ha 0ATh. 1IpaBmio TakoBO: YHCIO HECATHOB
YMHOMKaeTCA Ha cjaenyiomee 3a HAM fonemec
YHCI0, a4 K IPOM3BEAEBUI0 HPHANOMCHBAETC:!
25; mampmmep:

452 = 2025, rme 20 = 4. 5;
752 = 5625, rme 56 = 7. 8

.
.

O6BACHATE 5TO MHPaBHIOC HETPY/HO.
Hampoe xeysHauHoe 4HCIO, OKaHUMBAMNO-
meeca Ha 9, Moxnoo upexcrasuTs B Bupe 10a - 5, npm-
YeM @ ABIAETCHA 9ACIOM JeCATKOB, Temepb BHIYHCIAAEN:
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(10a + 5)%2 =100a%4- 2. 5. 10a -+ 25 = 100a? - 100a - 25,
a ato pasno 100 a (a + 1) + 25, To ects a(a + 1) - 100 + 25.
9roT cmocol0 TPEMEHATH MOMKHO, KOHEUHO, HEe TOJIBKO K [BY-
3HAYHEIM 9YHCIAM; HAOPHMep:

105% = 11025, rpe 110 = 10 - 11;
135% = 18225, rme 182 = 13 . 14.

XoTA @mpE MHOTO3HAYHOM 4YHCIEe HEoGXOMHMO OTHEIBHO
BHIIOJHAUTH Ha GyMare yMHOKeHHE YHCIA JECATKOB HA YHCIIO,
Ha 1 Gonpmmee, OJHAKO IpH STOM BCETHEA MOMKHO CHKOHOMHTH
BpeMA.

CymecTEyI0OT eme Apa OpaBEia OEICTPOTO BO3BENCHAA
B KBajpar.

1. Hdua amcex ot 51 mo 59 xpagpaThl DEYHCIAEM CIEAYIO-
muEM oGpasoM: k umcry 25 mpmbapiaseM mudpy eNmHAI TaH-
HOrO 4YHCIAa W K PpesyJabTaTy OpAOICHEAeM KBajgpaTr sToi
nudpe eRMHEUI, HampmMmep 072 = 3249,

O6maa gopmyna: (50 + m)? = (25 4+ m) - 100 4 m2.

2. ns uncen ot 41 mo 49 cymecTByeT ciaexyolmee Tpasuio
BO3Be[IEHHA B KBajpat: K umenay 15 mpmbaeaseM umdpy enm-
HUI JAHHOrO YHCJIA, & K Pe3yJIbTaTy HPHIHMCEHBAEeM KBagpar
ymcsia, HefoCTalnmero eqUENIAM 10 AecATH, HanpuMep 462 =
= 2116.

O6man dpopmyna: (40 -+ m) =(15 + m)- 100 + (10 — m)2.

Crenyer o6paTuTs BHEMaHHWe HA TO, 9TO B 000HX cayuasx
crenyer mmeath: 12 — 01; 22 = 04; 32 =09,

14. Crenenr B IPOrpPecCHH H IPOrPeccHs B CTEIeHH

OueHL MHOTOUHCJIEHHHE W OUYeHb HHTEPECHH YHCJIOBHE
KOMOMHALEE ¢ OporpeccmaMA, & O0CO0GHEO ¢ pasiIHmYyHEIMHI
cremenaMa mXx uneHos. Iloka pacecMoTrpmm atm KoMbGmEammm
B TpaHHNAX apmdMeTHIeCKOH @porpeccHM H B Ipefenax
HATyPaJbHOrO pARa 9YHCEeN.
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Hagnem ¢ moxasa oueHB HarIAZHOrO rpagEYecKord CIio-
cofa cymMMumpoBaHEA Kakoi-muzbo apmdMeTmueckoll Imporpec-
cHum.

Hanpumep, HyHO HalTH CyMMY wiIeHOB ciaefyioImeld mpo-
rpeccun:

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

7
) ;
»//// /%// y//;

GHG4 4%
A A
R e A

Pue. 42

Ilpesine Bcero sammmeM FaHHYI0 mporpeccmio B ofpar-

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

HauepruM B mepeoM pAny 1 KIeTKY 3alITPEXOBAHAYI H
16 mycTHX, BO BTOPOM — 4 KIETKH SaMITPAXOBAHHHIE H
13 mycrhix m T. #. (pme. 42).

CoBepmIeHHO 09€BATHO, YTO CYMMa YJ€HOB paBHA YHCIY
BN 3aMTPHEXOBAHHEIX KJIETOK, WJIH UYCTHX KIGTOK, CIACHO-
BaTeJIbHO, WIOJOBHHE BCEX KJICTOKX 00pasoBaHHOTO TaKHM
ofpazoM EpAMOYTOJABHEKA; 5Ta cyMMa pasHa 6- (16 4 1),
3HAYAT, CYMMa 9IeHOB BHIDENpHBEHeHEHOH IporpeccH: paBHA
-6+ _ gy

Camurit merkmii cmoco6 cocrapieHnA TaOIWIE KBAJpPATOB
gmcel HATYpaJdbHOrO PAAA OCHOBAH HA CIERYIOMEM.

B nmepsoM cTon61e moouepenHO 3aMMCHIBAEM IEJIEE YMCaa,
mayanag ¢ 0, cmemosareabno: 0, 1, 2, 3...
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Craapnmpaa stm umeaa mapamu: 0 +1=1; 1 4+ 2 = 3;
2-+3=05g% 1. O, DoayuaeM IOCHeJOBaTeJbHEEC HEYETHRIG
9mcaa, KOTophle BHIIECHBaeM BO BTOPOM CToia0Le, EA HOJ-
CTPOKH HEKe IepBOro croadma.

B Tpernem cronbie ceepxy mmmeM O m mpuGapiageM K HeMy
Onmkaiimee YWCIO H3 BTOpPOro CToAdma, CJaeROBaTE]BHO,
0+ 1 =1; 3Ty eNWHHIy 3amHCHBaeM B TpPETEEM CTOJOIE
mop, Hyaem. K stomy wmcay 1 mpmbasiiseM saTeM cleaywomee
umeJ0 H3 BTOporo croxldna, ciaefoBaTedbHo, 1 + 3 = 4;
9Ty YeTBepKy s3anmchBaeM B TpetseM ctoaxbme. Iloctymas
rakaM ke obpasoM pameme: 4 +5=90, 94+ 7 =16,
16 + 9 = 25,..., OymeM moxyuaTh KBajpaThl HOCJEHOBa-
TeJIbHHX HATYPAJBHEIX 4HCEJN:

0 0
1
1 1
3
2 4
)
3 9
7
4 16
9
o 25
11
6 36
13
7 49
15
8 G4
17
9 81

Hampumep, 7% = 62 + (6 + 7); 82 = 72 -+ (7 - 8).
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A BoT mpyras mepcma TabIEIE KBaapaToB:

Tensie Hoanwie IlepBre BTophe
qACNA HBaJapaTHl Pa3HOCTH paanocTA
0 0
1
1 1 9
3
2 4 2
5
3 9 2
7
4 16 2
9
5 25
11 2
6 36
7
«IlepsBle pasHOCTH» — DTO PASHOCTH IOCHELOBATEIBHEIX
KBaJpaTOB:

1—0=1, 4—1=3, 9—4=5, 16—9=17,...
«Bropie pasHOCTH»— BTO OPHPANEHAA NCPBHX pasHOCTeH:
3—1=2,5—3=2, T—5=2, 9—-7=2,...
«Bropas pasHOCTHY HOCTOAHHO OFHA H Ta 3Ke: 2, B TO BpeMs
Kak (IepBHe PasHOCTH» — 3TO IOCJeqoBAaTeJbHEHE HedeTHHE
uymcla, HAaUWMHAA ¢ 3; CIeJoBaTeIbHO, JETKO MOKHO IPOROJ-
JKETH cTonfen «mepBHIX pasHocTed», A IOJHBEIE KBajapaThi
BHIACAATCA CACHYOMAM crocofoM: K IociHeXHeMY BEYHC-
JleHHOMY KBampaTy mpmGaBnserca Onmskaiimmas «meppasd pas-
HOCTB?, CIEN0BATENBHO:

22= 1+ 3=4
3= 4+ 5=9
42= 94+ 7=16
=16+ 9=2

1=3
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CyMMa nepBhiX IOCIefoBATeNLHEIX HETHX HeUeTHHX YHCel,
naamHaA ¢ 1, Bcerjga pasna KpagpaTy 4ECIA THX uUCEd:

14+ 3= 4=2°

14+ 3+ 5= 9 =32

1+3+ 5+ 7=16 =42
14+3+5+ 74+ 9=25=275"
1+3+5+74+ 9+ 11 =236=6?
14+34+564+7+94+11+13=49=T2

--------

CymMa KBajpaTos TpexX HOCIHeq0BaTeJLHEX HEYeTHHX UH-
cell papHa KBajpaTy CpegHero umcia, YMHOMKEHHOMY Ha 3 m
ypeaauenHOMYy Ha 8:

12 +32 - 52 =3.32 48
32452 472 =3. 5! 48
5047492 =3.72 48

HBJE,HOG mpocToe 4YHCHI0, KOTOpOe MDocje YMeHBIIeHHA
na 1, menmmocs OH Ha 4, CIeNOBATENBHO, IPOCTOE YACIO
taoa 4n-+- 1, MomeT GHITH pas3NoMeHO HA CYMMY ABYX OOJ-
HEIX KBaJpaToB;, HaOpaAMep:

o= 1% 4 22%; 13 = 32 4 2%; 29 = 52 - 2?; 41 = 5? 4- 42,

A TakRe KBagpaT TAKOTO IOPOCTOTO IHCIA PaBeH CyMMe
IBYX HKBAApaTOB:
5% = 32 | 42, 132 = 122 4 5%; 292 = 21% 4 20%;

412 =402 4 92

Hy6u »THX umceld ToMKe ABJAITCA CyMMaMm ABYX KBaj-
ParoB:
53 = 112 4 22; 133 = 462 4 9?%; 293 = 142?% - 65?%
413 = 2362 - 1152
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IIpm sToM Ky6m MoryT GHTEL pasilokeEH HA KBajpaTh
BeCKOJBbKEME pasimgupME cmocobamm; Hampmmep, 5% Taxe
pasro 102 4 52. 9roro mexbL3n CKazaTh 0 mepsoil B BTOpOM
CTemeHN STHX YHCEN.

Tabnmna ky0oB umcen HaTypajJbHOTO PANA COCTABIAETCA
HECKOJbLKO 0oJiee CJHOKHBIM cmocoboM, ueM Tabampa KBaj-
paToB.

enne TFonnne Hepsrie Bropue Tpersn
apena KyO: pPasHOCTH PasHOCTH pasnocTy
0 0
1
1 1 6
7 6
2 8 12
19 6
3 27 18
a7 6
4 64 24
61 6
b} 125 30
921
6 216

«Iepprie pasHOCTHY» — BTO PAa3HOCTH IOCJIEZOBATEILHEIX
KyGoB:
1—0=18—1=17 27—8=19, 64—27=237,...

«Broprie pasHOCTE» — 5T0 IPHPAICHRAA (OEPBHX pas-
HOCTem):

7—1=6, 19—7=12, 37 —19 =18, 61 — 37 = 24, ...
Mzt BERAM, 9TO «BTOPHE PAa3HOCTHY) IOCTOSHIO BO3PACTAOT
a6, a 3HAUAT, «TPETHO PAa3HOCTHY PABRE HOCTOSHHOMY IHCTY 6.

Yrobpr coctaBaTs Tabnmny ky00B, BHOHRIEM qalbHeH-
Ide Kparsee umcaa 6 B KadecTBe «BTOPHIX pasEocTeiir:
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6, 12, 18, 30, 36, 42, 48, 54, 60, ..., 3aTeM 3anuCHBaeM «Oep-
BLIE PAa3HOCTHY, HaumHaA ¢ 1 m npabaBiAsA K KUKZOMY UHCIY
CHEAYIOMY0 33 HAM (BTOPYI0 Pas3HOCTHY:
1+6=177-4+12=19, 19 + 18 = 37, 37 + 24 = 61,...,
TOYHO TAKUM ke o0pasoM mojydaeM IOJXHEE KYOBI:

2= {1+ 7= 8
3= 8+19= 27
43 =27+ 37T= 64

5% = 64 + 61 = 125

11, nakoBen, HeCKOJNBKO WHTEPECHHX CBOHCTE KyGoB.

1. Ry6m umcen, oxamgumpalommxcs Ha 1, 4, 5, 6 m 9,
TOMC OKAHYMBAITCA STHME ke NHdpaMm; CJIefoBaTeAbHO,
PasHOCTHE TAaKHX 4HCeJ H WX KyGoB BCerfga OKAaHIHBAIOTCA
nynem. Hy0Om ixe umces, okagumBaomuxcda Ha 2, 3, 7 o 8,
okagumBanTea Ha 8, 7, 3 m 2; TakaM o0pasoM, CYMMH 3THX
yncea U uX Ky0OoB TOKe BCerna OKaHYMBAKOTCH HYJIEM.

2. Ymcao, oxaHumBaoImeecad HEKOTOPHM 4YHCIOM HYJei,
He MokeT ORTH moJaBEM KyGoM, ecnm umcio HyJIei He JeamTes
Ha 3.

3. KRaxpmit wornsit ky6 Apasgerca win KpaTHHM gucaa 9,
WA KPaTHEIM 9ucia 9, YBeJMueHHKLIM RJIX K€ YMEeHBITeHHKM
la efEHALY.

4. CocrasmM Tabamiy ms HEYeTHHIX HATYpPaJbHEX 4HCET
B BAZE CHeAVIOMUX Cpynn:

l= 1=12
34+ 5= 8=2°

T+ 9+ = 271=3°

13 +15 + 17 + 19 = 64 = 4°

21 + 23 + 25 + 27 + 29 = 125 = 5
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CyMMa Ka:RZOH U3 DTEX IIOCHENOBATCJLHEIX IPYIH PAnHA,
Kak pEamEM, Ky0y umcia cojepsKammumxca B HeM umced. H{yGsl
uacen 1, 2, 3, 4 m 1. . rpadHEuecKE MOMHO IpPEACTABHTH
B CleRylOmeM BAfe, OTKYJa, OYEBHJIHO, CAEyeT HX O0deHb

Pme. 43

M060mHTHOEe C€BONCTBO, a MMEHHO: CyMMa KyGoB MIOCHEMN0-
BaTeJbHBIX 4HCel, HAUMHAA ¢ 1, paBHA KBaJpaTy X CYMME
(pue. 43).

HUrak, MH monyumim:

14+2= 3 1342%=32
142 6 1 2% 4+33=6°
24+3+4=10 13 2% 439443 =10?
3+4+5=15 13425 433443 53=152

_]...
w
I

15. Uusepcus

K xomIy sToro pasnena mpEBeieM enie ORHY HMHEANRCKYIO
sapmauy. MHBepcws — 9T0 OfHO H3 CaMBIX JIOOMMHX paspie-
ueHR I WHNMATEB, KaK APeBHUX, ;KABMAX B JaBHO MUHYBIIee
BpeMsd, Tak I COBPeMeHHBIX; T'OBOPAT, X HEHe AeTH EHIRHALES
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MOIYT pemaTe B YMe O4eHb CJO:KHEE 3aJa4M, COCTABICHHELIC
no Mertony mEpepcrn. OH 3axiiouaercda B TOM, 9TO HA3LIBAETCSI
paAn peficTBHH, HaYMHATH KOTOpDHE CIeAyeT ¢ IOCIAeIHEro.
JpepHelumii N3 M3BECTHHX MHFHHCKAX MaTeMaTHKoB Apma-
6xara (V BeK H. 3.) KOPOTKO, HO TOYHO OIpefeNAET AHBEPCHIO
crexylomuM ofpaszoM: «YMHOM<eHHE CTAHOBHTCH [IeJIeHHEM,
HelleHHe IpeBpamiaeTcs B yMHoskeEwme. Ilpmpamerme o6pa-
maeTcsA B IOTEpI0, NoTepsA mpeobpaskaeTcA B OpHpameHHE:
napepcua !ll»Ilpumep, B3artmii mamm m3 Jlmnasartm, mywme
pcero o0pACEUT 3710 «CKaKE, 0 IpeKpacHas MeByImKa ¢ Ikl-
JAIOMUME IJTasaMy, TH, KOTOpad HCKYCHO BJIAJeemEb METO-
JOM HHBEPCHM: KAK BEeJIWKO YHCIO0, KoTopoe, Gymyum yMEO-

w

JKeHHOe Ha 3, 3aTeM yBeJINYeHHOe Ha — STOr0 IPOHM3BEJCHHT,

o e

paspeleHHOe Ha 7, yMEHBIIEHHOE HA YaCTHOTO, YMHOKEH-

Hoe caMo Ha ceA, yMemepimenmoe Ha 52, mocie W3BICYCHHA
KBaJpaTHOTO KopHA, npmbasieunma 8 m peaenma Ha 10, gact
B pesyabrarte 27»

Pemenne oCHOBHIBaeTcsA Ha TOM, 9TO HAYMHATE HYKHO
¢ KOHI|A, TO eCTh ¢ 2, W HmpOJEJIRBATH Jelicrsmsa, obparHhe
YKa3aHHHM B yclopmd 3ajgaudm, a mMeHHO: (2. 10 — 8)% -

+ 52 = 196: /196 = 14, 14-%-7- 2:3=28

O JlmnasaTm, mpexkpacHas fepa ¢ IIa3aME, CBePKAIOMEMI
ACKPOIl TeHnsA, TH, AOJKHO OBITH, ¥ B caMoM fielle OrlTa camMad
neoOHKHOBEeHHAA U3 JIeBYWIEK, eCjIn yMela HMCKYCHO pellaTh
B yMe pake Tagme sajaum!.,




II1. MATHYECKHE ®UIYPBHI

O0wne 3aMeyanHs

Cpenm «marmuecknx (HECyp» HONB30BANHCh H HOHBIHE
HOJB3YIOTCA caMoil GONBImOH NONyAAPHOCTHI0 Marmyeckme
KBajpate. OTO KBajgpaTh, pasbuTiie Ra ompefeleHHOe YHCIO
MaJeHbKUX KBaJDATHKOB, HJH KJIETOK, B KOTOPHE BIINCAHLI
guenaa, Opemcrapiafomme cofoif mekyo mporpeccnto. Oum

pasMemeHHl TaK, 4TO CYMME YHCEN BOJb

613213 KasKJA0ro ropm3oHTaJdbBHOIO pAana, Kangaoro

STl g| PePTEKambHOTO CTOiIﬁua, a TawKe KasKgou
U3 [BYX Auaromaieii Bceraa OJHHAKOBHI.

67| Marmueckne wpagpaTh 6HIE H3BECTHBL

4|%5|¥|1| gurafinaM @ meEO@iADAM  yIe  HECKOIBKO

TEICAIeNeTRE Hazan. Berpeualorca xmrafi-

Pac. 44 CKEe aMyleTH C MarmyecKEME KBaJpaTaMm,

B KOTODHX eme Her nudp, HO yKe ecTh
olipeJielleHHEEe KONUYecTBA OPOKONQOB mim yriayOmenmii. Oxum
Omnm m3BecTHH Tawke @ apadam B IX Bexe Hamell opsl.
I Eppony marmuecknii KBagpat mpoumk Giarofapsa Hekoemy
rpexy, mo mmenn Mockonyioc, Koropuit skmn B HoncranTn-
uonone B Hayarze XV crouermd.

CaMEIM ApeBHAM MarmIecKAM KBajgpaToM B Eppone moscHO,
Oea coMHeHHs, HAsBATh TOT, KOTOPHE BOCHpOH3BEJEH Ha
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onuoM u3 menespos [lopepa — ma rpasope «Meranxomma»
(pmc. 44). Sror KBagpaT cocrout u3 16 KIeTOK, OH CocTapieH
TAK MCKYCHO, 9TO ABA NEHTPANbHHX YHCJHA HEKHEIO0 PANA
YKasHBAWT TOf CO3JAHAA dTOro Ipomspefenma (1514).

W B nospmeiimme BpeMeHa He IEPECTANH HHTEPECOBATHCA
MarmueckEME ¢urypamn. Muorme MaTeMaTmKH ¢ yBlIeueHHEM
paboTaloT HaJ METOZAME COCTABICHUA MATHYECKOX KBAJIPATOB,

1. Bupst marmueckux guryp

Marmueckne QuUrypsl AelATCs Ha IUIOCKME B TPOCTpam-
CTBeHHEe, TaK KaK CYImECTBYIOT Marm4ecKHe KBajpaThl, Tpe-
YTONBHHKH, OPAMOYTOJBHHKH, MHOLOYTOJBHAKA ¥ KpYIH,
a TaKKe W Marmueckue KyOH.

Hpagpatsl jensaTcs — B 8aBACHMOCTH OT IIPOTPECCHH,
KOTOpYI 06pasyioT 4mciaa, — Ha apudMeTHYecKHe I reoMeT-
pUYeCKEe; B 3aBHCHMOCTH OT YHCIA KJETOK BROJb IPOTHBO-
TDOJOMKHEX ero CTOpoH — Ha HeueTHme (3, 5, 7, 9 m 1. m.),
peverno-gerhsie (6, 10, 14, 18 m 1. x.) m yerno-uernre (4, 8,
12, 16 = 7. p.); m, HakoHel, B 3aBHCHMOCTH OT PACCTAHOBKH
9mcesl B KBajpaTe — HAa Marmueckue OOLIYHES, Marmueckue
¢ ocofHME CBOMCTBAME W CBEepXMarmyecKme,

2. O0mue ceoiicTa

Marmueckmil KBafpaT OCTAHETCA MArMUeCKHM, eCJm Bce
guela, BXOJAIIAE B €ro COCTaB, YBEeANYHUTH MUJIH YMERBIIHTH
Ha OfHO O To ke umedo, OcTameTea Talske MarmyecKHEM, eclm
YMEOKETh HJIH DPasfeJdaTh BCE ero 4mcia Ha OfHO W TO e
gmeao. Jaa Oosee ACHOrO HmOHEMAHEA HOCTATOYHO IpPOJe-
MOHCTPHPOBATH 9TO Ha OfHOM mpuMepe (pmc. 45). B mepsoMm
KBaZipaTe Marmdeckas CyMMa, HJIE CYMMa YHCel BHOIb
K&KI0ro pAxa, cToabua m gmaroHanei, pasHa 15; Bo BTOpOM
KBajpare MH npmbasiaseM Ho 17 K KaKgoMy 4HCAY, H BOJI-
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me6Baa cymma Oymer pasea 15 - 3+ 17 = 66; m, Baxomew,
B TpeTheM KpaapaTe YMHOKaeM Bce WIeHH Ha 2, H Marmie-
ckaa cyMma pasHa 2+ 66 = 132.

Ecim kBampaT ABIAGTCA MarmueckaM JJA  KakKou-
mulynp apudMeTHmYeCKOHd Iporpeccmn, To OH Oymer Marmye-
CKEM JJIA TaK jKe pacmolaokeHHoll apmdMeTmueckodl mpo-
TPECCHH ¢ APYTHM IepBHM WIeHOM W ¢ APYTofl pasHOCTHIO.

21914 19126(2 38| 52142
513 24122120 48(44)40
118 23|18 |25 46136150

Puoc. 45

Tar, HanpuMep, B NEPBOM U3 NPHBEICHHEIX BOMMEeOHBIX KBaM-
partos BMecTo umeed: 1, 2, 3, 4, 5, 6, 7, 8, 9, MoskHO cOOT-
peTcTBYIOMEM 00pasoM pa3MecTHTh UYJEeHBI IPOTpPEecCHH:

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

21914 192621 21135125
3+ |M|22|20| = |31|27|23
6118 23 (1825 29(19]33

Pmc. 46

Ws Bcex 9THX DNpaBAI MOMKHO H3BJIEYb OY€HH BAMKHOE
IPAKTHYECKOE YKa3aHHe: COCTABIAA Kakoh-imbo Marmae-
CcKA# KBajpart, JOCTAaTOYHO CHAYAJNA COCTABHTH €ro U3 IIpo-
crefimux umcesd, cJAeNOBATEJIbHO, H3 YHMCeN HATYPAJBHOTO
pana: 1, 2, 3, 4, 5,..., n00 MOTOM yTeM YMHOKECHAA, KEJCHAA,
YBeAM4eHN S I K€ YMEeHbIIeHN A 9THX YN CeJI MOHKHO IOJNYIATL
OecKoHeIHOE YHCIO0 MaTM4ecKHX KBafpaToB ¢ CaMBIMH pasHO-
00pasHEHIMA MaraveCKmME CyMMaMH,
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Ipyro#i nammeimnefl ocoGeHHOCTHI0 MAarmYecKAX KBaJ-
PaToB ABJNAETCA TO, YTO W3 IBYX KBAJPATOB MH MOMKEM HOXY-
9nTE TPeTHH, CKIA/BIBafg YHCla, PACIOJIOMEHHEE B COOTBET-
cTBylommX moaax (pme. 46). Marmueckas cymMMa Takoro
KBaZipaTa pPaBHA CyMME€ Marm4ecKHX CyMM o0omX ClaraeMhx:
81 = 15 -}~ 66.

Heagpar He yTpaTHT CBOMX MarmuecKmX CBOMCTB,
€CJII IIepeCcTaBATH ero CTONOIB B PAME, PACIOJ0/KeHHEE CHM-
MeTpHYHO OTHOCHTeNbHO NeHTpa KBajpaTa; HAIpOMep, pHCY-
HOK 47.

“Mi7|1]|12 12(7 1|14 5|10{16] 3
41615 5914169 (4]6
8§|13|1112 2131118 213|118
10{16]3 5110(16 (3 1217|1114

Pumc. 47

B nmepsom m3 5THX KBaIpAaTOB Mbl IepeCcTaBHIHN HMEepBHIl
crosbery m uYeTBepTHIH; BO3HHK BTOPOH KBajpaT, B KOTOPOM
COXPAHIJIACH CYMMa YIEHOB B Ka)KZOM CTPOKe W B KaMKIOM
cronfne, Ho He COXPAHMIACh CyMMa BAoAb guaroHaxell. Ecnm
3e Temeph IEPecTaBMM BO BTOPOM KBajpaTe IepBYI0 H deT-
BepTyI0 CTPOKH, TO HOJY4YHM TpeTHH KBampar, yixe peii-
CTBHTEJBHO MarmuecKmi.

Marmueckas cyMMa KaMKEOTo KBafipara, COCTaBlIeHHAT
n3 apaMeTmuecKol mporpeccmH, paBHA IOJOBEEE CYMMEL
DepBoOro H IIOCNIeHEro 4leHa, YMHOKeHHOH Ha wmcexo Ooxo-
LHX KIeTok kpagparta. Hampmmep, Marmueckad cyMma Hpo-
~Teiimero Kpajpara, cocToamero ms 9 momeH, papHa:

L sl )
2
Cymma Marmueckoro Kpagparta Jiopepa paBHa:
1+ 16 4= 34
2
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3. TlocTpoeHte HEUETHEIX MATHUECKHX KBANPATOB

CymecTeyeT 09eHb MHOT'O PA3JHYHBIX METONOD IOCTPORHIA
Mmarmueckzx kpaapaTos. Cpemm Hmx Goablue BCero Mmpapdil
IJsA  COCTABNeRWA HEUYETHHIX KBAaJpATOB H 3HAUATENHHO
MEHBHIC [T HEe4YeTHO-4YETHEIX KBajgparos. Ilpuseernse nmue
mpaBEaa ABIAKTCA OTHOCHTENLHO CAMBIME JErKEMH H B TO
Ae BpeMs CaMbIMH MHTEPECHBIME,

Mst momemaeMm ToNBKO 00IIHe OPHHUENE STHX METOXOB,
YMBUOJIEHHO He YTO4HAA WX, uToOH uHTAaTeNb MOT OO cobeT-

BEeHHON MHANWATHEE CAMOCTOM-

22147116 |21 1 10]35] 4 [ TembBHO paspabaTHBaTL HOX,

5123028117 142111 | 20 52 BaXOAA HOBHE W MHTEPECHEIE

-+  PasHOBHJHOCTH.

3016 |24]49|18)36) 12 305 Wnpniicknit meTom 3ase-

13]31]7125/43|19|37(13] man empomeiickEM MaTeMaTH-

J8{1a|32(1)|261{44|20 38§ KaM y:e  YIOMHHaBIIEMCH

n139]8|33] 2270a5|21: wamm Mockonymocom. s

45115 20] 9134|328 455 mpAMepa Bo3bMeM  KBafgpar

iainianina] cebMoro _mopspxa, 1o ecTh

ddeede DT b cocroammi m3 49 kaeTox.

Epmenny crTaBEM B KiIeTke,

Puac. 48 HaxonAnieicas HemoCcpexCTBEH-

HO II0I HEHTPaNbHOH KJIeTKOH,

O, HaYAHAA OT Hee, BIPABO BHA3 IO AHArOHANH BIHCHBAaEM
nanpHednme yieHH HaTypadbHOIo papma umcen (pmce. 48).

YeTsepka oKayKeTCA YrKe BHe KBajpaTa; IEPEHOCHM €e
B COOTBeTCcTByIomee moixe B kpampart. Ilarepxa pmiiner Toske
8a KBajpar, ¢ Hell HoCTynmM Tak ke, Kak ¢ yerseproit. Hodga
TaKaM o0pasoM go 7, MK HAaTAIKEBAEMCH IO LYTa IAa I0Je,
yie sanAToe epmumneil. B atoM cayuwae Mu ctasEm 8 mox 7
JABYMA KJISTKAME HUKe W MPOJOJBKAEM IO TeM e IpHHIEnaM
BOHCHBAThL JanbHelimme umcia, BOIoTh Ko 49. B peayabsrate
HoJyYMM KBafgpaT ¢ Marmueckolt cymmoii 175.

LA ympaskueHms CTOAT PaceMOTPETh 9TOT METO/, UA KBAJ-
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paTte Apyroro mopsaaka, ctaesa 1 He mox MeHTpanbHOH KieTKoil,
a HaJ{ Hell H NEpeBATaACEH IO JUACOHAJAM B IPOTHBOMOIOK-

HOM HaOpaBJeHHH.

Crnamernii meron. C uM 3naxommT Hac Jlamobep B cBoeM
counneran «O Cmamckom Koponesctse», OH ORI mocioM

Jliogosrrka XIV y xoponsa
CrmaMa B TaM HO3HAKOMEAJCA
¢ armM MeromoM. Ilepmmid
YJIéeH OporpecCid CTAaBHTCHA
B  IEeHTpaJbHOH  KIeTke
BepxEero papa (puc. 49),
a JalbHedmue YieHH BOH-
CBIBAIOTCH BIOPABO BBEpX.
Jdanxsme ny:mxHO mOCTYmDATH
OO INpefBpyLIeMy MEeTOLY,
¢ TeM IAMmMb QTINYMEM, 9TO
eclu, HaIpuMep, CceMepKa
moHfneT Mo 3aHATOr0 HOJA,
To 8 BOACHBaeTCA He HAa
IBe KJIeTKE HIKEe, a Cpasy
3Ke ION ceMepKoi.

ITOT MeTo[ TOKe PeKo-
MeBAyeTca HOpOBepATh Ha

masg 1 He B BepXHeM, a B
HEKHEM pAOY.

Merox Bame — oqun n3
CaMEIX KPAacHBHX H CaMbIX
mpocteix. OH ocHoBaH Ha
JOCTPAMBAHAE K KBagpaTy
YeTHpPEeX BCIIOMOraTeJbHEIX

B

13

¥

i 4 4 tZ2iming| ¢
1 (1019 :

el | | :
B
5 (1416

OAPaMAOK €O BCeX YeTHIPEX ero CTOPOH, KaK 9TO BAJKHO HA
OpEBeJIcHHOM 37eCh OpEMepe KBaapaTa ¢ 29 KIeTKaMH, — ME
OOJy4YRId CTYHOeHUaTy cEMMeTpuunyio ¢urypy (pmc. 50).

SareM, HaudHag ¢ Kaxkod-mmOyxpb BepmuHN ofHOH H3
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OUpaMUJ0K I HampapiAfAch IO JEHOM, TapallelbHOH AEaro-
HQJAM KBaJpaTa, IOOOYEepeXHO BIOHCLIBaeM Bce 25 nOudp,
mocJie 9ero NEgps, HaXoAAMyecs BHE KBAaJpaTa, MePeHOCATCA
B KBajgpar caegyomuM ofpasom: mapammaka I ommceipaerca
Boxpyr mmpsr 19, mmpammpka I1 — Bokpyr 9, um T. &

B peayapTaTe MH HOJYYAM MAaragecKHmd KBagpar ¢ CyMMoil
65 (pme. 51). On cmmmerprueH. Bpoas ool w3 auaroHasei
KPacHBO pAacIoJaraeTcs . ey
mporpeccma: 11, 12,13, i 1 4 ! & |
14, 15, co cuacTamBEIM | | | | | -
gmcaoMm 13 B meHTpe, a
KayK[gEle ABA 9HCIA, pac-
TI0JIOKEHELE CAMMETPHY -
HO 10 OTHOIIEEHIO K IeH-
TPy, B cyMmMe pawor 26,
To ecth 2+ 13.

Meroxy  JlamoGepa.
Pacemorpam ero ma mpu-

14 (17]10]23
2411215(18|6
7(25(13(1 (19
2016|2142
3169 [22(15

Puc. 51 Pmc, 52

Mepe KBaJpaTaImsitoro mopAgka. H rmasroMy xBagpaty BMecTo
OHEPaMHOK HOCTPAHBAIOTCA YeTHpe APYTHX KpajgparTa Toif e
BeJIMUMEH, I B pe3ylIbTaTe MH IodydaeM ¢urypy, usobpa-
JKeHHYI0 Ha pocyEke 52. B memTpanbmoe moxe Jgesoro
cTox0Ia BINCHBAaeM eAMHENOY W, BAUPAaBIAACH BIPABO BBEPX
Do AmaroEald, BOMCHBaeMm gmcia 2, 3, 4, 5. Bmucas mnep-
BYI0 HATEPKY, HOCMOTPHEM, 4TO HOJYYHJIOCE,
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Uucna 4 @ 5 oxkasammesr BHe KpanpaTa. EcIm ME Kakgoe
U3 HAX NEPeJBHHEM Ha 5 KJETOK BHH3, TO OHH OKaKyTCH
B KBagparte (CM. KBagpaT Ha pmc. 53).

ITox moBofi mosmmmeit wmenxa 5 pmmchiBaeM 6 m cHOBa,
HampaBiAAchk BBepX BUpaso, snmcusaeM 7, 8, 9, 10. Bomcas
BTOPYI0 ODATEPKY, BUREM, 910 gmcaa 7, 8, 9, 10 oxkasamack BHe
HBa,upaTa, HepeHOCE[M HX B KBaJapaT OyTeM CIOBEra HX Ea
nsiTh KJeTok BAeBo. Ilox HoBuM monoxennem umena 10 Bomesi-
Baem 11 m gampme — 12, 13, 14, 15, Uto6n moMecTHTE B KBaj-
pare umena 13, 14, 15, By;uHo Gymer mepeEecTH HX Ha HATH
KJeTOK BHH23 ¥ Ha OATH BJEBO. THI{HM

ofpasoM cieyer mocTymaTh 40 KOHIA. 191211 311012
Horga mMm pjoiimem pmo mociegmero 512191118
ymeaa IIPOrpeccu®, HIAM, KaK B JAHHOM 1181150172
cayuae, mo 25, To Bce umcaa, HaXomA- 711181 23
muecA B NPACTPOEHHBIX KBajgpaTax, me- 5120221 4

PEHOCATCA B COOTBETCTBYIOIGHE KICTKA
TAABHOTO0 KBAAPATa, H MH IOJy4aeM Ma- Pac. 53
ravecKAa# KBagpaT, OTIAYHEI OT Hpeisl-

Oymero, moxyueEHoro mo »erony Bame. IToxm xaerkoit ¢
ymeroM 25 Gymer mHaxomuthea 1.

06 opnom BEAOH3MeHEHWH NpeNLIAymIero metopa. Brox-
HOBHBIINCHL MEICABI0 JlamobGepa, MH mosBoamM cefe mpemio-
JATH OHY PA3HOBUIHOCTH €r0 METOJA, MO3BOIAIOILYI0 CTPOUTH
CHMMETPUYHEIE MAaravIecKne KBaJpPaTH HATOro Nopsgaka. Bom-
crBaeM Ha 0OyMare B KJIeTOYKY NOCIEKOBATEIBHOCTH THCE,
PasMeleHHHX clepylomuM obpasom (pue. 94).

Buumcas Bce umcna B KJIeTKH, o0BofuM ;xmpHOIl wepToil
TaKoH KpagpaT, Ha AMAroHanm Kortoporo OymyT pasme-
ImeHH uHcaa ocHoBHo# rpymmer: 11, 12, 13, 14, 15, a
8aTEM — COOTBETCTBEHHO BTOMY KBAJpaTy — BHYEPUABAEM
FUPHOH dYepTol NpyrHe KBagpaTH MIATOTO NOPAAKA HJIH HX
gacTm,

Teneps y:ke Oyamer HeTpYQHO HePeHECTH BCE UHCIA B OC-
HOBHOH KBAJpaT H MOAYYHTH MCKOMHE MarmuecKHm# KBajpar.
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]

3
4
g |1
1012
13
14 |16
1517

- 18

19|21
20|22
23
24
Pme. 54 25;
39710, Kak Jerxo yOequThes,
nl1lsslz219 CHMMETDHYHNH  Marmueckmis
1011211921 3 KBajpar (pme. 55).

415 1312022 Cooco6 xonoB maxmaTHf)ro
3507141 KOHA OYeHb opnmmjnsﬂmr a
BMeCTe ¢ TeM JNerKHi W HHTe-
7241181 pecumit, Ha atot pas naa npa-
Pnre. 55 Mépa BO3bMEM CHOBA KBajpar

CeibMOro NOpAfKa, COCToAmM I

n3 49 wierok. ExpmEmny crasuM B Kakoi-mmGo RIETKe, a
2,3 m Opoume umCHa BOMCHBAEM HAJ| Hell B KIIETKH, HA KOTOpPHe
BHIIAN OBl XOJ IaXMAaTHOro KOHA. YeTBepka oKaskeTes yike
BHE KBAJipaTa, Cle0BATENbHO, ee Hy/KHO IePEHECTH B KBAJpaT
B COOTBETCTBYIOMIYIO KIETKY, & 3aTeM YiKe OT Hee HAIpapisiTh
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xopH woma. Korma mer gofimeM g0 ceMepKHE, a mOTOM W 1o
AalbHeHMAX KpaTusX 7, To ectb mo 14, 21, ..., To crepyomue
3a HEME HEQPH, To ecTh 8, 15, 22, BOHCHBaeM B KIeTKY,

s 130}
gyt
Vol a1V [aTr]salaal 2|2z 7

7 12 7 | 8]25]a2] 3 20]30]a7 i

B 3 1 {18843 1] 28] 38 6]6:

1l 6| ;i [2a]ar]2]19]20]4]1a 24i

2 u| ¢+ [s24e] 10|27 a7 5 [15] 3

10 55| | [a0]1|16]35]a5]13]23] !

1 3 ‘, a9 0 f26[36[ af01]31]
Poe. 56—57

PaCIONOKeHHYI0 HENOCPeNCTBEHHO HIMKe, W OT Hee CHOBA
XOfaME KOHJ paccTaBjfeM NaibHelllme umcna, IOKA He
moiipem mo 49 (pme. 56—57).

4, IMocTpoeHUue YETHO-YETHBIX MATHYCCKHX KBAJAPATOB

Merox Henaumpa. [ias mocTpoeHEA 4YETHO-4ETHHX KBaj-
paToB Moker OBITH MCOONB30BAH, NpaBAd ¢ HEKOTOPHIMH W3-
MeHeHHAMHE, BHINEYKasaHHEHN MeTon. Ilepsoiit Bcmomorarednn-
HHH KBafipaT 3amOJHAETCA ymceaaMm nporpeccunm 1, 2, 3, 4,
PaCCTABNEHONIMA B IEPBOM PANY B MPOM3BOJLHOM IOPAMKE,
¢ TeM YCJODHEM, 4TO BO BCEM KBAPATE YMCIA, HONOTHAIOUIAC
IpyT BApyra, a caemosateabro, 1 m 4, a Tamske 2 m 3, Goum
PasMEMIeHH B COOTBETCTBYIOIMX KJIGTKAX, PACHOJOKEHHBIX
CHMMETPHYHO OTHOCUTENLHO IEHTPA KBAAPaTa; HOJY4HM Ma-
rmuéckEe KBagpaTel ¢ cymmoii 10 (pme. 58).
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Ipyroit BecmoMoraTelbHHIN KpajgpaT BMeCTHAT IPOTPECCHI0
0, 4, 8, 12, cnemopaTelbHO, HAYHHANNYICA ¢ HyJId H CO-
CTABJEHAYI0 U3 IOCAe{OBATENBLHEX KPATHHX 9HCIA HeJdeHHi

J|411]2 1210|0112 50411114

2111413 418 6({9|112]7

2111413 84 (58|11

314112 12 112 3116|13| 2
Pme. 58

GOKOBHX CTOPOH KBajgparta. B mepsmii croaben sToro KBagparta
BIOACHBAIOTCA YHCHA B OPOM3BOJIBHOM HOPAJKE, & B CJAEXYIo-
mux cToabuax ciregyeT OpPHJEPREBATBCA TOTO Ke, UTO H

BHIIOE, IIpaBHJa CHMMeTpHH.
I +| 5 [ ¢

Nonywaem mpyroii xsagpar ¢
cyMMoH 24.

Py 0] 1 1415 B ¥

PrY 13| 19 2| 230

2 R 2| EAEH 52

}3335 kY 27 | 20 )
424 [ 21| 20 EEYVER 77
505545

Cnoxup wumcra, HAXORA-
mumecd B COOTBETCTBYHOIEX
KJIeTKAX STHX KBaJgpaTos, IO-
JyuaeM TpeTHii KBaJpaT ¢ Ma-
rageckoi cymmoit 34.

Meron Jicnans m Mongesn-

pa. 3TOT MeTon BIOJEHE COBpe-
MeHHEIH, Ype3BHYaiiHO HpOCTOR
E B TO Ke BpeMA OCTPOYyM-
puii., [na Gompme# AcEoCTH
PaccMOTPEM ero Ha IpmMepe
KBajjpaTa BOCHMOT0 IOPALKA, TO €CTH cocToAmero u3 64 Kie-
TOK, HO IPEMEHATH er0 MOKHO TAKMe I K KBajgpaTtaM B 16 Kie-
TOK. JamTpPEXOBAB HEKOTOPHE KIETKH Ha STOM KBajpare,
KaK yKasaHO Ha PUCYHKe, IoJydaeM 9T0-TO Bpoje MaxMaTHOH
nock: (pzc. 99).

57 7 60 &1 64

Poe. 59
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BummatensHHiT paszGop NIpEBENEHHOro 3Aecs NpPEMepa
pocraTouno Bce BbiAcHET. Ilomyuemmmid KBagpat o6aapgaer
Marmgeckoll cymmon 260,

5. IlocTpoeHue HEUYETHO-YETHHIX KBAZPATOB

Hax MH yxe oTMewanm, MeHee BCEro CYMIECTBYeT NPaBHJI
OTHOCHTEJBFHO IIOCTPOGHHA KBAJPATOE 9TOT0 THIA H, KpOME
TOT0, BCE CYMECTBYIOIGHE METONBl CHOMKHHL M TPYXHBL MIJIs
samoMuHAEWA. MH IpHBemeM 3[ech OTHOCHTEJIBHO CAMEI Jer-
Kuil MeTox, aBTOpOM KOTOpOro ABisAerca lexamp; Ho H OH
JJIeK 0T TOr0 H3AIMEeCTBA 3aMBICHa, KOTOPHM OTIMYANTCA
MeTopnsl, mpuBefeHHEe Hamu Bme. Iloctymaa mopmolHEIM ke
o0pa3soM, KaK @ IpA YeTHO-YeTHHIX KBajgpaTax, ME CTPOHM
BCHOOMOraTeJbHHE KBaApaTH: IepPBHI m3 mporpeccmm: 1, 2,
3, 4, 5, 6, Bropoii ms mporpeccmm: 0, 6, 12, 18, 24, 30. O6a
3TH KBajpaTa He ABJIAIOTCA BOJMEOHBIMH, HO WX AWAroHAIN
naioT poamebHBIe CyMMBI, Ecam MBI CI0oMKWM 3TH KBaJpaTH,
TO M TOT[a HE HOJYuEM ele BojmeOHOro kpaapata (pme. 60).

Bonme6uuit xpafpaT MOMKHO HOJYYHTH TOABKO MHOCHE
pAda IepecTaHOBOK, a WMEHHO: OCTABAB HA MeCTaX 4HMCIa,
pacmososkeHHbIe BIOAb fUArQHaMeH, MepeCTaHABINBAEM B IIED-
BOM CBepXy PAAY H B IepBOM CleBa CTOJ0Ie umcia, KOTOpPEE
pacmolioMeHb Ha COOTBETCTBYHIMEX Mectax: 12 m 7, 27 m 28,
2m 32, 17 m 23. Bo sropoM m mociegaeM ctonbue: 24 m 18,
14 m 20. B pesynpraTe mepecTAHOBOK HOJIYYHM UeTBEPTHI,
HauepueHHHH 3mech KpaapaT (pmc. 60), B KOTOpPOM HYKHO
ele HepecTaBATH YHCIA YEeTBEPTOr0 pAKA H  YeTBEPTOTO
croxbma: 17 o 14, 27 7 9. Torga MH MoAy4YEM NATHI KBaAparT,
KOTOpHI, HakoHeN, B OyHeT MarmdecKHM KBajfpaToM C Maru-
yeckolr cymmoit 111 (pme. 60).

OTH mepecTaHOBKE MOMKHO CBECTH K TpeM o0muM Ipasm-
aaM. He Tporaa umcen, pacmososkeHHEIX BJIOJb AEaroHajen,
IOOYEPeHO IEPECTAHABIMBANT:
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5163412 (6 (24(24) 6|24
2[ 114|365 0/30|ool30]o0
506|3|4|1]2 1218121218 |12
s(6|3|al1]2 18| 121818 | 12| 18
2(11413[6]5 30| 030|300 |30
s|elalal1]2 §|2]6|6 246

20(12|27|28| 7|26 29| 7(28]27|12|26 29726/ 9|12|26
2(31{4|3]|36]5 3203134365 32(31|3(4(36]5
17 2a|15|16| 19|14 23018 (15[ 16| 19|20 23(18| 15|16 |19 |20
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Puc. 60

1) B mepBoM pARY W B mepBoM cTonOOe wmCIa, Pacmoio-
JKeHHbIé B COOTBETCTBYIOINHX KIETKAX,

2) BO BTOPOM H IOCIEJZHeM DALY, & TaKMe BO BTOPOM H
mochefHeM cTonblle — 9Ymcaa IeHTPATIbHEX KIETOK;

3) B omHOM W3 TEHTPANBHKX PANOB W B OJHOM H3 IeH-
TPAJBHEIX CTONOIOB — 4YHMCIa KPafiHAX KIETOK.

Houeuno, BMecT0 mepBoro pAfa I MepBOro CTOAGIA MOIKHO
B3ATh IOCJHEIBHI PAX M MOCHeAHUH cToa0el, a TAKKe MOJKHO
I TepecTaHOBKA 2 W 3 BHAJOMBMEHATH, OB OH TOJBKO
He TPOraTh 4HCel, PACHOJOMKeHHNX BHoJb qmaronatei. Crpos
MarmuecKuil KBagpaT IpH HOMOIDHM BCIOOMOTraTeJIbHHEIX KBaj-
PaTOB, MOKHO 3aIJIAHADPOBATH, 9TO B ONpEeeHHOH KIeTke
OymeT pacmomoikeno ompeneleHHOE UHCJI0, H OTHOCHTEIBHO
JIETKO JOCTHTHYTH 9Toro. Hampmmep, ecam MH 3axoTmM, 4T00H
B HEHTPAJBHON KJIEeTKEe OKasalach eJAHANA, TOTHa HAIHEM
HOCTPOEHHAE IIEPBOTO KBAZ[PATa ¢ 9TOH KISTKA B CTABEM B Helf 1,
BO BTOPOM JKe KBajjpaTe CTPEMHEMCA K ToMy, 4To0H B TOH e
xirerke oxasanca 0,
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6. IMocTpoenue MArMYECKHX KB2IPATOB
€ 0COOBIMH CBOHCTBAMH

Meron Apmy npepcrasiser coGoift HexoTopeM o06GpasoM
nepexof oT OOBYHHIX MarmdecKAX KBaJApaToB K KBAagpaTaM
¢ ocobbME  cBofcTBAMH.
3To, roBopA TOYHee, Mpa-
BONO [OIA OOCTPOEHHA He-
YeTHHX KBaJpaToB, HCKIIO-

31|36|29| 76|81 |74{13 |18 11
303234 75(77|79(12{14| 16

YNTeNBHO TAKAX, y KOTO- 3528|3360} 73|78|17|10]15
PEIX YHACIO KAETOK KamZoH 22(27|20(40|45|38) 58| 63| 56
u3 CTOpPOH ABIAETCA KpPaT- 21(23)25(39|41 4357|561

may wmena 3. Mon ro e Vog|1g] | 4437|4252 % | 60
BpeMa IpH IIOMOIH B5TOro 671720531 4 1o | 2 120 5a| a7
METOA ME TOJIy4aeM Co-
cTaprOll Marmueckmii KBaj- A0 15| 746000 0
- 7t |64) 69} 8|1 |6][53]a6]51
Jlyume Bcero MOMHO
BHIACHATEL BCE Ha OpHUMepe. Pre, 61
s sTOr0 BO3BMEM KBAafApaT
JEeBATOTO HOPARKA, TO eCTh
cocToamuii w3 81 kIeTkm.
PasobreM ero Ea [geBATH
KBaipaTOB IO NEBATH KJe-
TOK ®, OepsA MOOYepefHO II0 m v VIl
ZeBATh WIEHOB IPOTpeccHn
1, 2, 3, 4, 5,..., 81, crpoum
IeBATh KBaJApPaTOB TPETEETO
nmopaaka (pue. 61), a 3aTem
pasMemaeM XX IO OpHHIHA-
1aM IOCTPOeHN A IeBATAKIIe- Puc. 62
TogHOTO BoMmMeGHOTO KBAJ-
paTa, KaKk YKasHBalOT puMCKHe umCIa Ha puc, 62.
Ecng MH 3axoTAM IO 9TOMY MeTORY HOCTPOHTH KBaJpaT
naTHapnaroro mopaaka (15 - 15), To ANA pasMemeHHAA COCTa-

v X il

v I Vi
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BIAKIAX €0 MAIHYeCKHX KBAJPAaTOB TPETHEr0 NOPANKA MH
OymeM OPOMCHATH ONAH M3 METOEOB IOCTPOEGHMA HEYeTHHX
Marm4yecKmx KBagpaToB.

Ocofoe cBoiicTBO TAKHX COCTABHHX MArmuecKHX KBajgpa-
TOB 3aKJI0YaeTCA, KOHEUHO, B TOM, ITO He TOJIBKO OHE B LEJIOM,
HO H COCTABJIAIOMEE HX KBANDPATH ToKe Marmueckme. Bmecto
Toro uTo0K pasbueaTh HATYPANbHHEA pax gmcex or 1 o 81 Ha
AeBATH OYEPe[HHX DNpOrpeccHil 0 MAeBATH HOOYSPETHEIX
ggmeed, To ecth 1, 2, 3, ..., 9, m paapme 10, 11,..., 18, 7 ganbme
19, 20, ..., 27 @ Tak nmajee, W3 HTOTO HATYDPAJIBHOTO DPAAA,
cocroamiero m3 81 umena, MOMKHO cocTaBmTh 9 Dporpeccmii
OPYroro poja; HampmMep:

1, 10,19, ..., 73
2,14, 20, ..., T4

9, 18, 27, ..., 8l

H B3 9THX OPOrpeccHil CTPOMTEH AeBATHKIETOYHEE KBAJIPATH,
a 3aTeM COCTABHTH M3 HEX KBaJpaT JAeBATOro mopaaxa. M ma
STOT pa3 ME IOJYYHM COCTaB-

1163]62) 4]9155|54]12 HOH Marm4ecKHil KBagpaTr, HO
606 7157152/ 14] 1540 yiHe OTIMYHHIE OT Ipexbay-
mero.

6{58)59{5|16|50|51|13
61{ 3] 2{64{511 10|56

17 1471461 20(25] 39| 38| 28 b {XV[XIV] IV
44| 22{23)41136|30]31]33 K veivie)ix
2414214312132 34| 35| 29 Vil X [ X1 | v
45(19 |18 |48 37| 27| 261 40 Xy uwxv
Pac. 63 Pme. 64

YeTHO-9eTHBIE COCTABHBIE MATHYECKHE KBAPATHI CTPOATCH
mofoOuEIM 3Ke cmocoboM. UToOH mOCTPORTE cocTaBHOM Marm-
"ecKail KBaZpaT BOCEMOrO mOpPAAKA, HATYPAIBHKH pAK umcel
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or 1 mo 64 pmenmrca ma Bocemb gacTeif, a 3aTeM W3 mepBoi m
BOCBMOU 49acTH, BTOPOH m ceapMoil, TpeTheit m mecTolt m,
HaKOHeN, 4eTBepToil O mATOH, TO eCTh N3 JOUOIHAKINX APYyr
Jpyra gacrelf, COCTaBIAIOTCA UYeTHpEe KBagpaTa UeTBePTOro
mopAnKa 10 OJHOMY M3 IPHBEeJeHHHX BHIIEe MeTOXOB (pmc. 63
m 64); xaskpeii m3 HuEx Oygmer o6magaTs MarmuecKoit cyMMoii
130. 3aTem m3 BEX COCTABIACTCA KBAJPAT BOCEMOTO IOPAIKA,
KOTOPHE m 6yfeT cocTaBHEM BOJMEOHHM KBaApPaTOM.

7. Maruueck¥e EBagpaThI C T€OMETPHYECKHEME

nporpeccHAMH
O6mue NUPHHOEOE IOCTPOGHEA KBaJpaTOB 2 2501 6

Ha OCHOBE IPOrpeccHil Be apmQMeTZIECKAX, a sal 1612

reoMeTpmYecKAX momoOHH HpemmmymumM. Ho-

He4HO, BMecTo pAxa amcen 1, 2, 3, 4,... cie- 32) 1 [128

AyeT HOJB30BaThCH MOCIEHOBATEIBHOCTHI0 IO- Prec. 65

kasateneif crememeit 0, 1, 2, 3, 4,..., a BMecTO

Marmdeckolt cyMMH ciaeayer OpaTh BO BEUMaHHe Marmge-
ckoe mpomapefiennme (pme. 65). Marmueckoe mpomaseferne
pasaO 4096.

8. I'eomeTpHuecKHe AHATPAMMEI MATHYeCKEX KBAJPATOB

IlocTpoerme m060oro Marm9ecKOro KBAJpaTa MOMKHO H30-
GpasuTh IPH OOMOINE RHMATPaMM, IPEACTABIAIMAX II00YEe-
penHOe pasMeIleHHme 4Ymces B KJAETKaX, ONpuYeM aTH JHHAX
HeopgEOKpaTHO 06pasyiort ouens moGonurtHue gurypst. Hmxe
Ha pmcymke (pmc. 66) ME DpmBomEM AmarpaMMEl KBaJpara
4 X 4, nByx KBagpaTos O X 5, DOCTPOGHHHX pPasimIBEIME
MeToNaMu, ¥ HeoORYaifHO CHMMETPAYRYI0 QEArpaMMy KBajapa-
ra 8 X 8. Crpoenue mocaegHEro KBagpaTa COBETYEM pPaccMo-
Tpers ocobo, mopcrasiad umcixa of 1 mo 64 B mpomsponbHOM
HaOpapJeHHH OT MCXOAHKX TOUeK, HaOPaBO HJIH HAJIEBO.
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Pmc, 66

9. ApudmMernyecKHe JIHHHA

ITpexcge veM MBI IPHECTYOEM K PAcCMOTPeHHIO CBEPXMAIH-
YeCKHX KBAJPATOB, MH JOJ/KHE HeMHOIO PaccKaszarh o0 apad-
MeTHYeCKHX JHHOAX.

IlpmcmoTpEMCA BHEMaTeNBHO K Cilemylomeii TaGamue
(pmc. 67); oma coctomT m3 9 KBaZpaTOB HATOTO HOPAMKA,
B KOTOPHE IoodepefHo BOECAHH umcaa ot 0 go 24.

Bumecro 9 xBapgpaToB MokHO Onno Gb meaTe 16, 25, ...
KBAJpaTOB, MOKHO TaKKe B3ATh KBAaJPATH He OATOro IO-
PALKa, a ¢ [PYTEM YHCIOM KJIETOK, H0O BCE [IEN0 He B KOJMH-
yecTBe I KadecTBe X, a B 00pasoBaHEM HEKOTOpOil umcIOBOH
Ta0amuE, pasMemeEHOH B KBajparax, Ha KOTOpo# MH Morim
OB BHUEPTHTH TAK HA3HBaeMbe apEPMeTHYeCKEe JHHRA U
o0bACHATs mX 3Hauerme (pmc. 68).
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Haske Ges ImACHKE W kKapanjama MOMKHO CPa3y 3aMETHTH
OfEy 13 apmMeTHYeCKMX JMHUE, A EMEHHO [OWAroHATb,
EAYIYI0O OT KJIeTKH, 3amATo# 0, 9epes kierwy c¢ 6, maxeme
¢ 12, 18, 24, ... Cpasy xe samedaeM XapakTepHOe CBOMCTBO
9TOH JIMHEME.

O(1]2|3|4|0|1}2|3(4aj0}1]2]|3]|4a
5/6(7|8|9|5|6|7|8|9|5|6[7]|8]|89
10|11 (1213141011 |12(13 (1410 |11 [12]13 |14
151617181915 (16|17 {18 (19|15 | 1617|1619
20| 21|22\23|24(20)21{22|23|24|20|21)|22| 23| 4
0123|401 (2]|3|4|0]|1]2|3]4
J[6|7|8(9(5|6]7(8|9|5/6[7]|8]|9
1011213141011 [12)13] 14|10 1112|113 |14
15116 | 17 (18|19 15 (16| 17 | 18 (19|15 |16 17)18] 13
2012122)23[24)20) 21| 22 23| 24| 20| 21| 22| 23| M4
0jt|2|3(4j0|1|2(|3]|4]0of1]12]3]|4
617|8(09]5|6{7(8|9]3(6/|7|8
10) 111213141011 {12|13]14(10| 11 [12|13 |14
15161718 |19|15|16(17 |18 {19|15|16| 17|18 {19
201 21(22(23{ 4| 20| 21| 22;23|24}20| 21| 22) 23|24

Pmc. 67

Pan w=ucex, uepes KoTopHle DPOXOMAT ApAPMETHYCCKAA IHHAA
0, 6, 12, 18, 24, ...,
MOKHO IPEACTABETEH B CIEHYIOMEM BHJE}
0,145, 24+2.5 3+3.5 4+4-5..
Ecim mcxonHyo KieTky 5Toif amemm ofosmaumm uwepes 0,
TO B DepBoil mepeceueHHOH eI0 KJIeTKe GyAeT HaXOgUTHCA:

1 + xpartsoe 5, Bo BTOpO#: 2 - KpaTHoe 5, B Tperweii:
3 4 KparHoe 5, B ueTseproii: 4 + KpaTtHOE 5, H T. I.
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Bmecto Toro uToOH MEICIEHHO NpPOBOAHTHL JHATOHAID
KBaJipaTa, Bo3bMeM Jyullle JHHeHKY I KapaHJam I COeTHEDM
LeHTp KaeTkH, 3anATol 0, ¢ IEATPOM KJIETKHE, KOTOPYI 3aHH-
MaeT B STOM j;ke Kpajgpate 16; mpm sroM M yGepmMmces, d9TO
IpAMad, KOTOPYIO MH IIPOBEJEM B IIOTOM IIPOHOJIKEM JlaldbIIe,
mpoiizileT Yepe3 CaMElil UEHTpP MHOTHX JPYTHX KJIETOK H CHOBA
o0pasyertca HeKOTOpPHH pAX wmcelx:

0, 18, T, 23, 14,...,

KOTOpHE MOKHO 3aIHCATh TAKHKe M B CICHYIOIEeM BHfe:
0,1+3.5 2-+4+1-5 3+4-5, 4+2-5,..

BHOBE MH IOJIyYaeM TO Jie ¢aMoe, YT0 X B IPOILIHH pas,
a IMEeHHO: PAX 9YUCe], BOUCAHHHX B KJIETKH, Yeped HEHTPH
KOTOPHIX HPOXOJHT 5Ta apuMeTHUECKaA JHHHA, COCTOHT KAk
On m3 mopAMKOBEX Homepos kietok: 0, 1, 2, 3, 4, ..., mioc
HEKOTOpHe Kparnie o. Taxme mpsAMHeE JAHEH, IpoXofAdime
gepes IEHTPH PAJAA KJIETOK, MK Ha3HBaeM apH(MeTHYeCKAMIE
IuMENAME. B Marmueckmx QHUrypax, KOTOpHE ME paccMaTpH-
BagH [0 CHX IOp, MH BCTpedYatmeh (He ymorpebasas »Toro
Ha3BaHHA) ¢ TPeMA BEAAMH apudMeTHICCKHX JHHUHE, KOTOPHS
B MarmdyecKHX KBajparax COBHANANM € MarmdecKEMd JH-
HUAME, — 8T0 OBIA TOPH3OHTANBHEE IHHON CTPOK, C pac-
MOJIOKeHHKIME BIOJL HEX KJIEGTKAMH, BePTHKAJNbHEE JIHHAR
cronbmos m pmaronanm. Cefilgac MH cTajdm pPaccMaTpEBATHL
TAK}Ke W ApYTHe Kochle JIWHAM, KOTOPHE MOKHO IPOBECTH
B KJETKAX KBAJpPATAa, W HAZBAJIW BCE STH JWHWHE apEPMeTH-
YCCKHMA JHANAME.

ITpreMoTprTecH BEEMATEABHO K MOMEIMIEHEOMY PAROM pH-
CYHKY, Ha KOTOPOM IPOBEICHO HECKOJBKO apm(pMeTHIECKHEX
nmEmi (pme. 68).

Paccrosnme MeXIYy IeHTPaMO [OBYX COCeJHHEX KIETOK,
NeKamuMyE Ha apu@MeTHueCKOH INHEH, HA3HBaeTCA IIaroM
apugMeTHUecKO JWHAM.

Eciz Bmoxs cTOpoE OPAMOYTOJBHEKA MH IIPOHYMepyeM
PARLL KIeTOK W cToXOOH (Kak HOKAasaHO EA PHCYHKe), TO
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KaKAYI0 RICTKY MOXHO 0603HAYNThL DapOH 4mced, KaK mepe-
CeueRHe COOTBETCTBYIONMEro CTOJONA I CTPOKH, BCErga CTABS
Ha IIepBOM MecTe HOMep ¢ToJ0ua, a Ha BTOPOM — HOMEp paAfa.
Hanpamep, B xaerke (2, 3) maxommres umcao 17, a B Kierke
(3, 2) — umeao 13.

YrolH ompepesmTh mAr JEEEE, MOCTATOYHO BHIECATEH
JiBe COCeJHHe KJIeTKH, 9ePe3 IEeHTPH KOTOPHX HPOXORUT JiH-
BEA, Hanpamep (2, 0) m (3, 3).

{ 2 32 06 1 2 3
ofof1|z[3]ajof1]2

A\
1567\6\9\56789

10 |11 |12 Ma\ad 10|11 [ 12|13 | 14
15 | 16\,17 | 16 | 19 [v15 | 16 {17 | 18 | 19
\

Ay

20| 21 (\22| 23\ 24)\20 | 21| 22| 23| 24
0\1233401234

\ 8lols|e|7]s
\

10|11 |12 13\14 |10 |1 |12| 13|14
15 (16 (17|18 |19 |15 |16 |17 |16 |19
20| 21| 22| 23] 24| 20| 21 | 22| 23] 24

o b W M

-
w
—
(=]
~

H W

Pac. 68

Ha ocHoBaEmEm 3TOH HyMepaumdm MOKHO, BOBCe He INIANA
Ha PHCYHOK, BHIOHCATH [AalbHeHmHH pAJ KJIeTOK, depes
OEeHTPH KOTOPHX mpoiifer apmdMmermdeckas ampma. [locra-
TOYHO K HOMepy cTonbua (To ecTh K YHCIY, CTOAMEMY B CK0O-
Kax Ha OepBOM MecTe) HOoCTOAHHO nmpubaBiaare mo 1 = (3—2),
a K HOMepy pafa Bce Bpema mpmBapiaATe mo 3 == (3 — 0);
H TOTHA MBI MOJYIAM CJAENYIOIAe KICTKA:

(2,0}, (3, 3), (4, 6), (5, 9), (6, 12), (7, 15),...

YacTe JumAHD, BHXOJAmMell 3a rpaHAnsl IepBOro KBaj-
para, Mo)KeM Bcerjja CBeCTH K aHAJOTHYHEIM IIaraM B TOM ke
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kpagpare. Hanpamep, nazeprem nmemio (0,0) — (1, 2); oma
npoiifer jpaxbme gYepes KaeTkm (2, 4), (3, 6), (4,8) m 1. A.
Orpesoxr aroi#l amumm, Tounee, ee mar (3, 6) — (4, 8) MoxkuO
ceectm K mary (3, 1) — (4, 3).

Ecrz mcxommoii Touko# JHHAE ABIAETCA HEHTD KIETKH
(0,0), To, sxemas ompefelnTe 9eTBEPTYI0 KIETKY apu(MeTH-
yeckodl nmmrmm npm mare (1,3), MocTaToYHO B3ATH KIETKY
¢ goMepamu 4- 1 m 4+ 3, 4TO KOPOTKO MOMKHO 0003HAUATE:
4 . (1, 3), cremoBaTedbEO, B STHX YCIAOBHAX BMECTO pAAA

0,0, 1,3), (2,6), (3,9, (4,12),

b t 2 3 4
o[ 212 (5,15), ..., MOKHO BHIHCATH CIERYIO-
ni pAapn:
p 3 muu pAx
2 \‘C (010)7 (1)3)v 2. (1)3);
3 v 3.-(1,3), 4- (1,3), 5- (1,3),...
4 E Cpenm  OrpoMHOro  KOJH4YECTBA
apnjpMeTHUECKAX  JHHEH, KOTOpHe
Pac. 69 MOKHO IPOBECTH N3 DAa3iHmYHHX KJie-

TOK BO BCeX HANPABIEHUAX, MH BLI-
JlelfieM Tax HaskHBacMble OCHOBHHe apu(MeTHYecKHe JUHUH,
obosnavennble Ha pacynke 69. OEm BCce HAYMHAITCA B KJIET-
ke (0,0) a marm mx caegyomume:

mar (1,0) mom 04

» (1,1) » OB
» (1,2) » OC
» (1,3) » OD
» (1,4 » OF

a rarsxe » (0,1) » OF

Beero ocHOBHHX apE@MeTHYecKHX JOEANH B KBajgpare
naToro mopagka 6, To ectk 5 + 1, a BooGme n -+ 1, ecnu
n — 9HCIO KIETOK B PALY Had cToj0me KBagpara.

OcuopHbie apadMeTHYeCKHe JHHHE NIPOHNYT uepes cle-
Iyomue KAeTKA (Oocie DepeMeImeHmA HX NaJbHeAmMAX OT-
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Pe3KoB, HpPOXOAAMAX B APYroM KBajJipaTe, B anajoTHYHEe
miara B TIaBHOM KBajparte):

Jmrma OA: (0,0), (1,0), (2,0), (3,0), (4,0)
»  O0B: (0,0), (1,1), (2,2), (3,3), (4,4)
» 0C: (0,0), (1,2), (2,4), (3,1), (4,3)
»  0D: (0,0), (1,3), (2,1), 3.,4), (42)
»  OE: (0,0), (1,4), (2,3), (3,2), (4,1)
»  OF: (0,0), (0,1), (0,2), (0,3), (0,4)

B pesyabrate 5TOro CONOCTaBAGHHMA MH BHIHEM, YTO
KaMgan KIeTKa INIaBHOTo KeagpaTta (pme. 70) mpepcraBisger
coloif kpaHAII0 TOYKY HEKoTopoH 2 3 2
rAaBHOH JTMHAA, OPHYeM TONBKO KJeT-
ka (0,0) 6ymer obmeilt guaa Bcex amHMI:
Al B Kakoll Jpyrofl KJIeTKe TJaBHbIe
JJAHHHA He IepeceKarTCA.

3meck ME OrpaHMYEINCh YKasza-
HEeM TOJIbKO HEKOTOPHX CBOHCTB apmd-
METHYECKEX JUHEI, Heo6XOTUMHX IAA
NOHIMAHHUA «CBEPXBONIIEOHHX» KBaj-
patos. OueHb COBETyeM UHATATENSM Ca-
MOCTOATEIBHO OTHCKATH €INe MHOTO
ApyTUX mHTepecHHX EX cpoiicTs. Ilpm
9TOM, MOKeT, YAacTcad HalTH Koe-4To 1 2
Hosoe, Hy, a ecin gaxke OyxyT moayde- Prc. 70
HEl TOJIBKO y’Ke H3BECTHbe BeIld, OT-

KpBHIThe OpEMeCTBeHHAKAMA W 33aDACANHEE B TEOPHH STHX
JMERH, TeM He Melee STO Bcernga OpHHECET MOJAb3Y, Paso-
pseT HAGJMIOAATeNBHOCTE M CMCKAJKY.

oM S|>
ODjm|m|o|d
oo mi>

A N o~ A N oA

10. Keapgpat-«000poTeHE»

ME cTONBKO FOBOPHJE O PA3NMYHEIX Marm4ecKHX I CBepX-
MAarg4ecKmX Kpajparax, uTo Kasamoch O, B oTolf obnactm
HAC yie HHUYTO He MOKeT HH YHZABHTb, HH DODPa3HTH.
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OpHako mMoCMOTpHTE TOIBKO HA IPWBEXEHEHH 37eCh Marmue-
ckmit xpagpaT. Bmpmenm nm Bel uro-mmbo mopmoGuoe! Ero

621 MO}XHO YATATH «BBepX HOraMm» W Ha-
obopor, m Beerga od Oymer marmue-
ckaM (pme. 71).

) 2r 62|29

69 |22 |17 |2

61|79 [ 12 11, TpeyroJpHHEKE ¢ MATHICCKHM
mepHMETPOM
2| 9|2 | e epamerp
179 BonmeGHHE TpeyronbHAK ABISET-
Pme. 71 cA OMHOW W3 caMBIX JIOOOOBITHEIX Ma-

rmueckux guryp. Harypanbrele umcra
or 1 no 9 cregyer BumCHBATH HA MECTO NPHBEKEeHHHX 3Tech
OykB TakEM oOpasoM, uro0El cyMMa KBajgpaToB THCe,

()

(2) (1)

OO
0202020

Prc. 72

PAacHONOKEHHKX BJONE KaKJOH CTOPOHE TpeyroJbHUKA,
Gnna Bcerja OfHA I Ta Ke (pmc. 72), To ecThb

uroGer (1) a® + 0% + ¢ -+ d2 = Q;
2) d®+e? 2 + g = Q;
(3 g* +h*+ i* +a* =Q.

CrnagmBaA 5TH TPH YPAaBHeHAS, MH IOIygaeM?

0 + d2 ++ g2 + (a® + b2 + c* + d® + €2 + ¢ +
+g® + h* + i) = 3Q.
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Cymma B crobrax — 9To cyMMa KBajpaToB HATYpaJbHH X
amcexr orf 1 go 9. Hax wmspecTHO, CcyMMa KBagparon
S§® =12 4 22 4 32 4 |, 4 p? BHpakaeTca caexylomei

n(n41)@2n 1)
6

dopmynoit S©® = , OTKy#a mpm n = 9 mo-

ayanm S'2 = 285. Otciona
a? + d? + g* + 285 = 30;
clleloBaTeNbHO,
(%) a® + d2 + g* = 3(Q — 95).

3aMeTEM, YTO eCIM LEJ0oe YMCJI0 He NeJHTCA Ha 3, TO ero
xBagpar mMeer ciexyiomuit pmg 3%k + 1. Ecim e cymma
KBajpaToB 4mcel ¢, d, g NeJmTea Ha 3, TOrAa OAHO U3 JBYX:

I. Wam xasxpgoe u3 atux umeen a, d, g neimrtea #a 3 (3Ha-
umr, aro OynyT umena 3, 6, 9).

11. Unm rampoe U3 HAX He JedATCA Ha 3.

B cayuae I mosxuO (He orpaHHUMBaA IpU 9TOM OGIIHOCTH
paccy:;xjeHri) mpenmoJo:kuTh, uTo a4 = 3, d = 6, g = 0.
Ho rax xar a? 4 d2® 4 g? = 126, ro dopmyana (4) nmaer
126 = 3(Q — 95), orryma @ = 137. Torma ma ocHoOBa-
nor (1) momywaem b* - ¢ = 92.

Tak rxak cymma b® - ¢? weTHOe 4mcen0, To b 1 ¢ JOIKEH
GHTL OJHOBPEMEHHO UJIM YETHEIMHA, HJIH HEYeTHHIMH; HO, KOM-
GEHEEDPYA BCEBO3MOKHHME cmoco0aME KBajgpaTs gmcerd 2, 4, 8
miam KBagpaTH gmcen 1, 5, 7, MH He CMOKEM HOXYIHTEH TAKYIO
KoMOMHANHWIO, OpH KOTOPO# CcyMMa 3THX [ABYX KBaJpaTOB
b? 4 ¢? Gmaa 6u pasua 92, CiaeopaTensHo, Dpepmonokenne [
oTImajmaer.

B npepmonoenmm II paccy:rmaeM cuepynommM 00pasoM.
Uz dopmyax (1), (2), (3) crenyer, uto (a* + d?) + (b + ¢?) =
= (& + g% + (€2 + /) = (g8 + @) + (k2 + ).

Ho B sToM cayuae rampmaa ma cymMm a? -+ d?; d2 - g%
g% -+ a® maer mpm [feneHmmEm Ha 3 OQWHAKOBHE oCTaTOK 2.
Orcioga saxaouaeM, 9ro cyMmu b? 4 c%; e? + 2, h% 4 i?
ToKe AAT OAMHAKOBHe ocTaTkZ. HeTpyauo 3aMeTuTs, 4TO
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B COCTaB HayKMOIl CYMMH BXOJHUT OZHH KBAaJpaT, KOTOPHI me-
JuTCA Ha 3, W onmH, KOTOpHH He penmtca. He orpammamsas
O0IHOCTH, MOKeM IPHHATH, 4T0 b = 92 = 81, ¢ = 62 = 36,
h=232=09,
Cpasrmsada popmyry (1)c dopmymoit (2) m (3), moxyzaem:
(6) a® + ¢* + 45 = + g%
(6) ¢ + d® 4+ 72 = g* | i?,
rme KBagpaTaMm aBiAlTcA umera 1, 4, 16, 25, 49, 64.
Qopmyna (6) Momer OHTH pealm3oBaHa TOIBKO B Tex

cryuanx, ecam g2 + 2 =64 + 49 = 113mc® + d? = 41 =
=16 4 25, nmm ke ecom g%+
(2) 42 =64-425=80 m c?+d? =
=17 =1 4+ 16.
o o Paccmorpes eme paApx cayuaes,
o o ODPEXOAMM K BHIBOLY, 4TO ypaBHe-

gug (5) m (6) Moryr ynoBierBo-
e o e e PATHCA TOIBKO TOTHA, ecan g2 = 64,
2 =16, a? =4, f2=1,d* = 25,
Pme. 73 i2 = 49; B pesyinprare NOIYYEM
TPeyroJbHUK TaKo#, KaK Ha OpH-
BeieHHOM 3fech pucyHKe (pme. 73). Cpasy sxe B3aMeuaeM
ero HeO;KUaHHOoe HOBOe CBOMCTBO, 2 AMEHNO TO, YTO HE TOIBKO
CyMMa KBAaJpaTOB YHCEJ, PACHONOKEHEHX BIOAb OTHEIBHEX
CTOPOH TpPEYrOJBEMKA, HO W CYMMa STHX UYHCET ToMKe Ho-
CTOAHHA:
24+9+4+4+5=20, 5+6+4+1+4+8=20, 84347+
+ 2 = 20.
CrnemoBaTenbHO, TPEYTOABHAK MarmuecKdil BABofine ¢ Ma-
roueckamMm cymmama 20 m 126.

12. JIpyrme marudeckmue TPeYTOJILHHKH

s TpeyrolsHMKOB, KOTOpPHE MBI NpHBEIEM HIIKE,
co6cTBeHHO rOBOPA, He CYINECTBYeT METOJ0B HOCTPOERHUsA, TEM
He MeHee OHH OPeHCTaBIAIOT co00H oueHb MOGOOKTHHE (H-
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IypH, a pasimuHble DANOM3MeHeHnusa, 0Co0eHHO BO BTopoi
rpynne, Do0yKEal0T K caMOCTOATENBHHM M3HCKAHAAM, KOTO-
PHe HeOOHOKPATHO IPABOJUIA K HHTePECHHM pe3ylbTaTaM,

1. Hommenrpuueckme TpeyronbEmKm (pmc. 74)

Puc. 74

Bce cTopoHH BHEIDHETO TPeYTOJABHEKA FAOT MAarmiecKyio
cymMmy 45:
14+124+7+5+17+3 =45
34+10+8+ 4418+ 2 =245
2411 +94+6+16+1=145

Marmueckaa cymMMa CTOPOH BHYTPEHHETO TpPeyrOJBHHKA

pasaa 80:
24 421 + 13 4 22 = 80

22 420 -+ 15 + 23 = 80
23 + 19 + 14 + 24 = 80
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I1. TpeyrombHEKH, COCTaBJIeHHNEe H3  TPEYrOIBHEKOR
(pmc. 75, 76)

Pre. 76
1 -+ 6 24+5+64+7=20
2 + 5 34+4+5+8=20
3 + 4 14+6+4+9=20
14+84+-5+9+2=25 24+7+5+8+3=2
24+94-44+7+3=25 34+8+44+9+1=2
3+7+6-4F+8-+1=25 1+9+6+7+2=25
65 7 96
Pmc. 77 Pne. 78
84+5+4+3=20 9+5+4+2=20
74+6+54+2=20 8+6+54+1=20
94+44+6+1=20 T+4+6+3=20
84+3+4+5+24+7=25 94+24+4+3+7T=25
79+2+6+14+9=25 74+3+6-+1+8=25
941 +4+3+8=20 84+1+5+24+9=25

BrimenprBeneHAse TPeyrONbHEKA, HECMOTPA Ha IPOAe-
JIaEHHE NepPeCTAHOBKH, BHDAKAIOTCA OJAWHAKOBEIME Marm-
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geckamMm cymMmama., Ho Tame MoKHO, Kak 5TO BHAHO IO
npuBefeHHHIM HEEe NOpIMepaM, OyTeM HIpPYTEX IepecTa-
HOBOK TeX jKe JIeBATH 9HCeJ, HOJYdYaTh AHAJOTHYHEIE Tpe-
YIOJBHEKA, OfHAKO ¢ JPyTHME MarmyecKOMH CyMMaMH,

/\
/NN
NN

Pme. 79
34+94+7+4=23
14+84+9+5=23
24+7+8+4+6=23

3+4+9+5+1=

14+5+8+642=

24+6+74+4+3=
NN

Prc. 8
74+14+34+6=17
94+2+14+56=17
8+3+2+4=17

T+6+1+5+9=
9+5-+2+4+8=
84+4+3+6+7=

BN BRI
o 0o O
N W=

/N
/N/N
AL

Pme. 80

7+1+3-+6=17
9+2+1+5=17
8+3+24+4=17

1+9+84+5=23
3+74+94+4=23
24+847+4+6=23
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Eme Gomee mo0oObITHHEE CBOHCTBA OOHApPYMHBAIOT aHa-
NOTHYHEE TPEYrONBHAKE, COCTaBIeRHHe m3 16 momeid:
(pmc. 83)

6+12+ 13+ 7 =38
4411+ 15+ 8 = 38
5+ 10 + 14 4 9 = 38

6 +74+124+1+15+8 +
4+84+114+2+14+9+
5+94+10+3+13+7+

Il

4 = 53
5= 53
6 == 53

i

(pme. 84)
1M1 +5+4-410 =230
134+6+2+4+9 =30
124+74+3+ 8 =30

11+10+5+16+249 + 13 = 66
134+946-4+15+3+8+ 12 =66
1248+ 7+ 14+ 4 410 4 11 = 66

13. Marmueckue Kpyra

IIpocrefimmit MarmuecKmit KPYr MOMKHO HOCTPOHTH LYTEM
PACCTAHOBKH umCes] B TOYKaX IEpPeceyeHHA AHWAMETPOB Kpyra
¢ KOBINEHTpAYeCKAME oxkpy:aHocTAMA. Ha npusefgeHnoM 3necs
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pucyure 85 Tpm pmaMeTrpa IepeceKaloTCd TPEeMA ORDPYHKHO-
cramm B 18 Tourax. CnemopartesnsHo, B STHX TOUYKAX HEOOXO-
gaMo paccTasuTh 18 wmcenr maTypalbHO-
ro paga or 1 po 18 rakmm o6pasom,
urolbl CYMMa YHMCEN N0 OKPYMHOCTH HJIH
gmaMeTpy ObLIa BCerma ofHA W Ta ke, JTa
Marg4eckas cyMMa JojsxHa OHTL paBHA:

18.(184+1) 1 __ _
20+ 2=3. 19 = 5.

Buommem pag umcen ot 1 pmo 18 cuemyommm obpasom:
1 2 3 4 5 6 7 8 9
18 17 16 15 14 13 12 11 10

CyMMa ragmoit maps pasea 19, cimenoBaTelbHO, [OCTATOIHO
BONCEHIBATH 4YHCJA TaK, ‘iTOﬁH Kam/aele [aBe CHMMeTpE‘iHHG

TOYKE B KpPYry ObuiM 3aHATH ONHOH Hapoi; TaKEM IPOCTEIM
cnocofoM ME HOJIYYMM MATMYECKEE CYMMEL 9HCeJ IO OKPYHi-
HOCTH U JHaMeTpy.
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BMecTo Tpex mgmaMeTpoB MO)KHO HAYEPTHTH 9YETHIPE HHA-
MeTpa IpHE TOM Ke wHcae oKpy:kmHocTed. Torma Touex mepe-
ceuerma Oymer 2- 3+ 4 = 24, Coocol mOCTpOEHHA BTOTO
Kpyra momofeH IpemHAYIEMy; OFHAKO Heo0X0ZMMO mocTa-

Prc. 86

BETH B IEHTpe Kpyra sMecto (0 4melo, KOTOpOE mpeAcTaBIaeT
cobofi cymmsl atmx map (24 -+ 1 = 25; 23 4 2 = 25, ...),
PACDOJOKEHHHX B CHMMETPHYHBIX TOYKaX, TaKk Kak BAOIb
OKPYRHOCTH Oy[eT 4 Takde mapH, a BAOJE JHAMETPA TOJBKO 3
(pme. 86).

14, Marmueckue KyGbl

Pazo6sem xy6 (pme. 87) ma 27 maneEpKHAX KyOmkoB. st
aTOr0 HEoOXOoNHMO KaKAYI0 CTOPOHY Ky0a pasnennTs ma
9 kBagpPaTOB W IPOBECTH BHYTPEHHHE INIOCKOCTH, CONHHA0-
mpe CTOpOoHR 3TEX KBajgpatoB. Hyb 6ymer noaymazuxeckus,
ecadm cyMMa umceld (pasMeImleHEHX BHYTPH KyO0mKoB) Oynmer
ONMHAKOBA [MIA KAKIoH rpynmel 9 KyOHKOB, pacHoNI0ReHHHX
B OQHOH! H TOH e IMIOCKOCTH, PA3NEJIEHHHX BePTHKAJILHEIMEA
M TOPA30HTAJBHEIMA CEYEHHAMH.
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Hy0 Gymer noarocmvio mazuveckum, eCim M cyMMa THCElN
JeBATH KyOMKOB, PAacIONOKeHHBIX BAOJIb KAMKEON M3 INECTH
OUEATOHAJBHEIX IIOCKOCTEH, — Toe OyHmeT Marmdeckas.

Marmaeckylo cymmy ky6a, pasbmroro Ha 27 wuacrei,
oTHCKaTh HerpynHo. Cymma psama umcenr of 1 mo 27 pasma:

14+24..4+27T= .21,@;_‘1;12 = 378, a Marmueckas CyMMa

1 "
paBHa 910l CYMMEI, TO €CTh 126,

~N
[ 9%Y
MNERANER
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5
27 22 26 7
= Iz v

Puc. 87 Prec, 88

CaMEM YROOHEIM METOEOM PACCTAHOBKH YHACEN B BoJmel-
noMm KybOe ABJIAeTCA COOTBETCTEYIOIMEM 00pasoM BHIOH3Me-
HeHEHHH MeTOXN BCOOMOraTeXBHHX Kpagpatos [enmawmpa, ¢ Ko-
TOPHM MH HO3HAKOMHJIHCH IIPH TOCTPOeHNN BONmMeGHHX KBaj-
patoB. PasmecTmM sTH BcmoMorareibHBIe KBaJpaTHl Kak OH
Ha TOBepXHOCTE TpeX CTOpoH Kyf6a ¢ ofmed BepmmHOM
7 3aTeM JJA KaKEOT0 KyOHKa CRIANEBAeM OTBEYAIONIEE ET0
cropoHaM ymena. Tak, HampmMep, miA Ky0mxa, pacmodo-
JKeHHOT0 Y OpaBoil HWyKHeH BepmEHH, mojyumM umeio O -+
+ 2 4+ 9 =11, y aepoii sepmmen ymedo 3 + 3 + 9 = 15,
IJIA OeHTpaixbHoro kybmka 3 4+ 2 + 9 = 14, n t. 1.

Eeam 6o MH TpeMAa TOpPH30HTANBHHIME IIApaJllebHAEME
IJIOCKOCTAME paccerkaIEm KyG depes IOEHTP KaiKgoro CloA
KyOMKOB, TO MH moiayumiam GH Bce 4ymcia, Kak OH BHOWCAH-
HKe Ha 9THX maockocTax (puc. 88). Mu Bmpem, uro jeii-
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CTBHTEIBHO CyMMa WHCCH, Je/KalAX B Ka/kgol IJIOCKOCTH,
pasHa 126.

Mu moram 6 paccedb KyG BePTHKAJIBHHIME Hapallielb-
HEIMA MJIOCKOCTAMHE, TOFAa MH IOJYYHIA OB TPYNIL YHCEX,
KOTOpHIC, BOpOYEM, N0 BHHICHPHABEHECHHOMY PHCYHKY JIETKO
HaiTH, BAUpEMep, AJA BePTAKANBHOII IeATp albHOMH II0CKOCTH.

910 OYAyT umcaa:

24+64+T7+104 14 + 18 4+ 21 + 22 4+ 26 = 126.

B npyroii BepTHKaJbHOH INTOCKOCTH —HOXYYEM HmCTA:
23 +24+17+4+ 44104 25 4+ 15 4+ 21 + 9 = 126.

IlomoGunM ke 06pasoM moaydIuM B QEArOHATBHBIX ILIOC-
KOCTAX:

22 +64+13+4+14+24415+4 22+ 5 =126

15. MaruwueckHne 3Be3abI

12 1

14

Pumc. 89

14+2+4+15=22 11 + 10 4+ 13 = 34
24+34+5-+12=22 134+ 6+ 15 = 34
3+4+1+14=22 15+ 7+12 =34
445+24+11 =22 124+ 84 14 = 34
o+1+4+3-413 =22 14+ 9411 =234
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14+ 8+5+13=27 6 +-15+ 7+ 4 =32
24 941+ 15 =27 74+12+4+ 8+5=232
34+10+ 2 4 12 = 27 8+14+ 9+1=232
44+ 643+ 14 =27 9411+ 10+ 2 =32
S+ T4+ 4411 =27 10+13+ 6+4+3=232

10+5+9+4-+
124+ 447+6+
M+6+8+0+
2
N
o

2+94+4+7+3=25
3+7+6+8+1=25
14+8+5+9+2=2

10+ 241243
O+ 9+ 4+7

++



IV. «JICEBOAPHSA»

O0ume 3aMeYaHus

Bemnruit rpeueckmii Marematmx Epramm (mma o
I1I Beke no H. 9.), KpoMe CBOMX 3HAMEHHTHIX «JJIeMEeHTOB»,
Hammcal yamBETedbEYI0 KEHTY «[lcesgapma». Oma cocroana
W3 pa3adYHEOTO PORA OMEOGOYHHX pAacCY/KIeHHH, KOTOpHE
MOKEeT cesaTh I0HOIA, HaYHHAOmMuil pasbupaTsca BobracT
MaTeMaTHKE, a B ocobeHHocTm reomerpmm. IIpeBocxopHbiM
yOpa:KEeERWMeM JJA fge6loTaETa B TPYRHOM HCKYCCTBE
mumneRna Obuto oThicKmBaHme (6e3 moMomu| yumTels), THe
KpoeTcd B JaHHOM paccy:xmeHmm ommbka, Ha YeM OCHOBAHO
sabuymxpenme.

910t Tpyx Eskamaa mo Hac He momex. OTxaBaA HOMKHOE
TPANUINM, HEKe MPABOAEM PAX PasHOoOPa3HHX OmuOOYHEIX
paccy)RuIeRmt — mapamormsMoB !, codmsMoB 2 m mapamok-
cop  m3 obmactm reoMerpmd, apmdMeTmiKm H axreGpsl.

HexoTopere m3 BHX OCHOBAHR Ha IPOCTOH OOTHYECKOM
HINI03MHA, APYTHEe HA MUJLTIO3MAX cIyXosHXx. Hampmmep, me
AOCHHMHING 9TO-HEOYNB, He B3aMeTHINs HEKOTODHX mpef-

1[lapanord3M— JIOKHO NOCTPOCHEHIA BEIBO,.

2 Co ¢ a3m — BEemHEe (QopMaJIbHO IDABHVIBHOE, HO IO CYIIECTBY
JI0}KHOe YMO3aKJIIOUeHHe,

3 I1ap ajoKc— MHEHHe, Pe3Ko pacxofameecs ¢ 00nenpuHATHM,
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OOCHJI0K — NPAHIMONAIBHO H3MEHHTCA COJEepyianme 3aja-
9H; B 9TOM CJydae MHOIroe 3aBHCHT HE TOJBKO OT (POPMH
BOIIpOCa, HO X OT HHTOHAIEH, ¢ KAKOH DPOM3HOCATCA €ro
OTHeNBbHEIE dacTH. B ppyrmx e mapagormsMax ommbxa
KpOeTcs B CaMOM IpPEANONOKeHEH, B HENpPaBHJIBHO IpEMe-
HeHHOM IIpaBmje, B KasKymeMmca Hempapmgomomobmu, B IIpo-
oOycKe OgJHOTO 3BCHA B LiellH CHJJOrCA3MOB, B HeOﬁOCHOBaBHOM
0000meAnE ACKIOYATENBHOTO CAyd4as, @ T. [.

Har s mpegsnymax pasnenax, Tak m 37ech 9ATATENb Hali-
net Goabmoe pasHooOpasme 8agad, PAsIMYHHX IO CTeNEeHH
tpynuoctu. K omrmM 6ynyT pamsl o6bacHeHWsa, K JpyraM —
TonbKo HeOoJbOINEe YKA3aHWA, THe HYKHO MCKaTh ommORYy.
Ho 6ynayr m rakme, pemmTh KOTOpHE IpejlaraeTcsa UHATATe-
JAM CaMOCTOATENBHO.

JlofmTeanm TOYHBIX PACCYKIOEHHI, NOKJIOHHAKEA JIOTHKH,
HECOMHEHHO, OYAYT ¢ HACTOAIEM HACHUEKICHHEM OXOTHTHCH
B DTHX YAIMaX, BeAymuX K abcypny, 3aBomAmAX HA TY OMM-
Oo4HYH0 TpOIy, rie HAYMHAETCH OXyIKpaHnme.

YUro rakwme yOpakKHeHHA HABJIAIOTCA MOJE3HOH YMCTBEH-
HOH IHMHACTHKOI, — B HTOM, KOHEUHO, HEHKOro yb6esxmarh
He OPAXOAHTCA.

1. Onrudgeckne HIIIO3HA

OnTtryeckux WILTIO3HMEA CYMECTBYeT 094eHb MHEoro. Mu mpm-
BeJieM 3/IeCh HECKOMBKO IPOCTHX OPAMEPOB, OPecTABIAONIX

coboii HeKOTOpPHE XapaKTepHEE Pa3SHOBHJHOCTH TaKHAX HJI-
N03uH,

159



Unnmozna, BpisBagHaA 0co0BIM pacmonosKenHeM JIHHI |
¢uryp., OTpesok, pacmONOKEHHHBIl BEPTEKAIBHO, KaKETCs
JIOHHee, YeM TAKOH OTPE30K, PACHOJI0KeHHHII ropau30HTANbIO

—_—
—_—

Pmc. 91 Pac 92

(pme. 91). Hpappar, samTpmxoBaHHMI BEPTHKANBLHHME JH-
HAAMA, KaKerca Oonee IMMPOKEM, ueM PABHBIA eMy KBajpar,
3alUTPUXOBAHHKE ropum3oHTaXbHEMEA (pme. 92),

OOOOOOO

Mo pmcynxy 93 xaKeTcs, 4TO He TOALKO HIVKHHE TOUKH
KPY/KKOB PpacloJo:KeHbH Ha KpHBOH
JMEWH, W3OTHYTOH KHEH3Y, HO TaKIKe
7 BepXHME TOUKA BSTHX KpPYHKOYKOD
paCHOJNONeHE Ha w3orEytoli JmEAm.
Ha pmcyuxe 94 mm pmpgum pse ¢u-
Iyphl, PachoJIO;KeHHEE OffHA HaJ ApPY-
roi, [Ipm raxom pacuonoxernd QUTyp
HIKHAH Kpall BepxHedl QUIypH ABHO
KOpogYe COCeIHEero ¢ HEM BepPXHero
Kpasd HEOKHeH QHIYpH; 0TCIONAa ¥ BO3-
HOKaeT BIlRYaTIIeAme, YTO0 BCA BepX-
Prc. 94 HAA @EIrypa MeHbIIE HEMKHEH,
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Wanoznn, soi3saunbie konTpactamd, Hpyrm, pacmouo-
’KeHHHC B LeHTPE Ha pacyYHEKe 95, paBHH, HO KPyT, HOMeIieH-
HHA B imecTH OOJNBMEX Kpyrax, KaKETCA MeHBIIe Kpyra,

OKPY/KeBHOTO0 MeCThio MaJeHbKAMA Kpyramu, Bort Kak obyan-
YABO BO3EHCTEHE KOHTPACTOB OKDPYHKEeHHA.

Ha prcynrax 96 m 97 menTpaibible yIiEl PaBHH , HO Yrod,
pPachoNOoMeHEH N MeXAy ABYyMA OOMBIIEME, Y4eM OH, yriaMHu,

A4

Prc. 96 Puc. 97

Kax OH cy:xapaerca, a yroJ, HaXoTAMBICA MeXIY HBYMA
MeHBLIGMMH yriamm, Kak Om pacmupsercad. Onate Mul ma-
OnoaeM HIIIOSHI0 BCJAEACTBHE KOHTPACTA C OKDPYHKeHmEM,

Ha pucynxe 98 BepruxaibEHE 0TPesoK KakeTcda Oosbire
TOPA3CHTANBLHOIO OTpPE3Ka, XOTA B MeHCTBATENLHOCTH BTH
orpeskm pasen. Ha pmcymke 99 orpesor AB Kamerca 3Ha-
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guTenbHo mamunee ortpeska AC. B jpelicTBETeNbHOCTE Ke
OHH pAaBHH.

A

Poc. 98 Prc. 99

Cropora AC Goaemero Tpeyronpnmxa Ha prcyare 100
RrasKkeTcA Goabme cropobl A’C’ MeHBIIEro TpeyroJabHEKaA,
a mexmny tem A'C’ = AC.

c
(1 {%
A 344 <

Pre. 100 Pmc. 101

Wnnro3ra, BOZHERMINE B pe3yabTaTe OTBREYEHHA BHUMA-
muA. [aaga ma pmcymox 101, ME moEHEMaeM, YTo OTpeskH:,
OoMeImeHHEe OJAH HOX APYTHAM, HApalieldbHH X DPAaBHH,
OHAKO CTPEJKH Ea KOHIAX OTPE3KOB OTBIEKAIOT BHEMAaHME
raguM 00pasoM, 4TO BOSHAKAGT HMINIO3HMA, OY[ATO HIKHHI
0TpesoK JIJHHEEE BepXHero.

Ilomanyii, HeT 9esoBexa, KOTOPHH He mognaxca OH HIII0-
3MH, YTO PACCTOSHHE MeXAY KIBaMH HNepBoH @m BTOpoi
nTruek Ha pmcynke 102 MeHbImme, 4YeM paccTOAHHE MEHRIY
KJIOBAMHO BTOPOH m TpeThedl mrrueK. A MeKIYy TeM Ha PHCYHKe
KJIIOBH OTHYCK HaXO[AATCA HA ONWHAKOBOM pDACCTOAHEH,
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Waniosnsa, BhsBaEHAA HapylmeHmeM putMa. llpavas jm-
BuA, mepecedeHHAdA IOJ [OCTATOYHO OCTPHIM YIJOM JByMs
OpAMOYTOJBHHMA IONOCKaMH, KaKeTCA paccedeHHOH HA

'@1§§§@ QPG

Pue. 102

gacTH, He Je)Kamue HA ofHOH mpamo# (pmc. 103). Jlmmmm,
HAaKJIOHHO Je/Kalige IO OPAaBYI CTOPOHY NOJOCKH, NOCHe
OPONOJ/IKEeHHA CXOJATCA ¢ JHHHAMH, JeKaluMP HAKIOHHO
0 JeBYI0 CTOPOHY, B TOYKAX HEPECeveHMA ¢ BePTHKAIbLHEIMA

AT

LN

CTOPOHAMH HOJOCKHA — BOIOPEKHN BIeYaTIeHHI0, KOTOPoe moy-
gaemb, raAOAA Ha PHACYHOR csepxy.

Eme Gonee oddexren pucyror 104, Mosxmo corHam
niofell 3a{aBaTh BOIPOC, BCTRETATCA JH IOCHE IPONOIDKEeHHST
LYTH, paciioJoyieHHble II0 JEBY CTOPOHY HOJIOCKH (5T0 Xyrd
OKpY#KHOCTel), ¢ KOHIAMH AyT, JeKal@X OO IPaByl CTO-
poHy, H Bcerxa moJaydYmM orpumparexbHmi orser, Ho mocra-
TOUHO B3ATh NEPKYJIh M OPOBEPHATH, UTO PajguycH AyT, pac-
HOJIOKeHHHX ¢ JIGBOH CTOPOHH, paBHH pagdycaM Zyr ¢ mpa-

Pme., 103
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poli croporsl, [aske mociie IPOBEPKE HEBO3MOKHO m30aBATEC
OT HJLIIO30PHOrO BIEYATICHHA.

Hpappar, somcaunnii B kpyr (prc. 105), Br3mBaeT BIIIO-
80 medopMaNuE OKPYH{HOCTH: Y BepIIMH KBaJpaTta OKpPYHi-
HOCTh KasKeTCA MeHee BHRIMYRJIOLH, weM Haj LeHTPaMHE GTOPOH
KBagpara.

Poc. 104 Pue. 105
Wsnmenerme pHTMA 3amMTPRXOBKA 09 o0EEM  cTOpounam

DOJOCH, OTPAaHAYeHHOH [ABYMA NAPAMIEIbHHIMEA UPAMEIMD
(pzc. 106), BEIBHBaeT HIII3HI0, UYTO HOJOCKA ML PAciunpaeT-
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Pnc. 106

cA B IEHTPAIbHOH 9acTa, WJIH CY!KEBAETCH, B 3ABECHMOCTH
OT XapaxTepa BaIMTPHXOBKH.

Eme 6onee mopasmrennunii s¢¢exT mosyuaercsa OT Hapy-
ImeHNA PHTMA Ha ciaegyionieM pacyake 107.

Ecnm Mm  B3rmameM Ha 9TOT PECYHOK CHH3Y, «DPOTHB
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cBeTa», TaxkmM o006pasoM, uToOH B3MIAX CKOIB3NI 0O IO-
BepxXHOCTH OyMarm, To OGHADY!KHM, 4TO FKEPHBIE YEpHEIE
JOBEE OapajljieJbHH; B TO BpeMA Kak B CAy9ae, Korpa
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Pme. 107

N
77
NN NN N

CMOTPAT Ha HHX OGBI‘IHO, CBepPXYy, KayKeTCA, 94TO 3TH JHHOH
CXOomATCA HJIH PpPacXoAATCA, B 3aBACHMOCTH OT HaOpasJe-
HOA KOCHIX HIMTPHXOB.

WzpecTHa TaK:ke HIMIOSHA, BH3BaHHAA OyKBaMH, KOTOpLIe
3a0MCaHH IpH IOMOmMHM PARA KOCHX IITPAXOB.

CioBo FLET na pucyrke 108 karceTca EanBCaHHHRIM COBEp-
menHo opaMbeiMm Gyxsamm, Ho ecom MEI HapmcyeM KOHTYpPH

ot ~ s BT -~ =T

E SR e e

I R Uov= 1= f

b i NN ;T !

1 h W\ \ [ /!

U = Lo ‘\ \‘---]:_L"‘a 'f
S = b — -4

Poe. 108 Pnmc. 109

OyKB KOCHMHM INTpEXaMu, HAOPABJICHHERME B DAasHHE CTO-
pomsl, To atm Gyxsm mHa pumcyExe 109 cramopATcs KoCKMEZ.
Ecam sxe MH IpOJOJIKHEM IITPAXA MK fie HA HX KOHLAX JOPH-
cyeM MaJeHBKHE TPeyrOJbHHKH, BIeYaTIeHHme, 4T0 OHH pac-
TOJIOMREHH Koo, Oy[eT BospacraTh, KaKk 59T0 EXZHO HA PHCYH-
xax 110 = 111,

165



Ho mocraToumo mocMoTpers HA STH PECYHKH, NPHIIYPHB
TJa3a, CKBOBh DPeCHHEUN, K HOKaskeTcd, 4TO GYKBH CHOBA
CTOAT HpAMO.

B ETElIET
oot 0 0 il i
Pme. 110 Pme., 111

Hnmosna, BmsBagHaa (JOHOM, HA KOTORCM PRCHIOICKEHLI
aupnn Bz (urypel. Byksm caosa FLET, pasMemeHHHS HA
(oBe KOCO PAacCHoNOKeHHHX KBaJpaTOB, KaKYTCA HEBEPOATHO
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DIAMyMAMA, TAK YTO HEKTO, He HPOBEPHB 9TOTO TPEYLOdk-
HAKOM, He ODOBEpUT, 4To oHE Bomcauur (pmc. 112) mpamo.
VaTtepecHuil OOET MOKHO HpojJeaaTh ¢ OelBM I CepEM Kap-
TOHOM, CHEJaB W3 ONHOTO YTO-TO BPOME PEIETKA ¢ IPOJKOi-
FOBATHME OTBEPCTHAMHE, a B3 HPYTOro AEEEHKY, KaK 8T0 IOKa-
8aH0 Ha pmcyuke 113. Ilepememiasa sty nmemio nce Ooxee o
Gonee Koco, 6ymeM mnonyuarb Bce Oojlee UYETKY0 HJIIIOBHIO
cloMaHEON NEHBE,
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Bonee Bcero HeBepOATHH HILIIBHAZ, KAKHEM MBI HOJBEp-
raeMmcs, OpECMAaTpHBasgch K (urypaM Ha pmcyBKax 114 u
115. Ha HEmX MOMHO cMOTpeThb yacamu BOIWBE M H3JalH,
IIpAMO H KOCO, M HE Ha MHHYTY MHEI He YTPaTOM HIJIO3NH,
YTO BHOEM COUPAaJdbHBie JHWEWW, KPHBBE, OYEHb [ajerue

Pmc. 113

OT rapMOHHMUECKOR JopMH Kpyra. A Meqy TeM 9T0 COBEPIIeHHO
NpaBuAbHEE KOHIEHTPHIECKHe KPYTH.

Wanmosnn, Bo3EEKalomue B pe3yabTaTe KOHTpacTa dYep-
roe — Genoe. Ha pucynre 116 kpecTH oguEaKoBHe, HO Oebli
KpecT HA uepHOM dome KaykeTcH Ooabine, 9eM UGepPHEIHA KpecT
ma GexoMm dome.

A ma pucynke 117 xpectsl cepile ¢ OEHAKOBEIM OTTEHKOM
OBeTa, HO B PE3YJbTaTé KOHTDPACTOB C OKDY:KeHEEeM Cephli
xpect Ha Gexom doHe Kaskerca Oomee TeMHBIM, 9eM TaKOH ke
KpecT Ha 4epHOM ¢oHe,
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Puo, 114

A BOT eme ofHA WHTepeCHAdA ONTHYECKAA WJNIO3UH, Bil-
geIBaeMad KOHTPAaCTOM.

Mesgny nByMA BepXHHMH KPYyraMd MOMKET IIOMECTHTHCH
elie OXEH TAKOH JKe KPYr, a Me:HLy KaKOBHIM U3 BEPXHHX
KPYroB ¥ HIGKHEM KPYLOM MOMKHO IIOMECTHTH POBHO TpA
xpyra. OgHaKo KakeTCsA, YTO PACCTOAHHE MEMKAY BePXHAMMU
KpyraMm MeHbIIe TUaMeTpa STHX KPYTOB H YTO MEKAY KaKEM-
au60 M3 BepPXHHX KpPYroB W HEJKHEM KpYTOM HOMECTATCH,
no KpaliEe#l Mepe, uYeTHpe TaKHX Kpyra, oco0eHHO, ecam
cMoTpams majancxa (pmc. 118).
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IIpocTpaBceTBennne onTHYECKHEe MAMIO3EH. JTO HJTIOZAR
ocoborc popa. OHm BHBHBAOTCA HEKOTOPHIME TpeXMepHBIME

Pnmc. 117

I

Pre. 118 Pmo. 119

¢urypamu: OfEA KaKYTCA BENPO3PARHHMH, APYTHE —— IIPO3<
PAYHLIME ¥, HAKOHEL, TPETbE — TO OPO3PAYHEIMA, TO HEIpO«
BPAYHLIMA,
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Ha pT0T pas Ba1I030s 0CHOBAHA Ha MHAMOH H3MEHYHBOCTH
TOYeK 3peRmA. HaproH, HapHcOBAaHHKI NpH DOMOIMA CeMH
NHHER W COTHYTHI B cepejmue, Mbl BEIEM TO ¢ BRYTpeHHei

CTOPOHH, TO ¢ BHemRed (pme, 119),

Pme. 120

Pme, 121

Ha necrruny (pmc. 120) ME cMoTpEM TO cBepXy, TO CHHS3Y,
xax OyaTo oHA mpepcrapiasgeT cofod IacTh KaKOro-tTo ocobeH-

Horo moroaka. IlomoGHoe :xe ABIe-
Hme ME HaOIOJaeM HA CTeKJISHHOM,
BepHEe, HA JI000M IPO3pagHOM
kyGe: To BEEEM ero Kak GH cBEpXy,
¢ mpaBo#d CTOpPOHEI, TO CJleBa, CHE3Y
(pme. 121).

A mmamHKp, ecdE OpeAcTaBUTb
ero IPO3PAYHEIM, TOHE MOIKET C€O3-
naTe Homo0HYH mimosuio. A ecnd

Pmc, 122

Mu GymeM ero paccMaTpuBaTh KaK HeIPO3payHHM, TO OH HaM
IpelCTABATCA KaK YCeUeHHHH ABYMA IJIOCKOCTAME, HAKIO-

HeHHHIMH ZIpYyr K apyry (pme. 122).

Ilpupriara BEAETH KAapTHHY HA INIOCKOM pPHCYHKE Iep-
CHeKTUBHO ABJIAETCA ODPHYMHOR ONTHYECKOH HMIJNIOZHH, KOTO-
pas OpenATCTBYeT CPABHEHRIO JIXHE 0TPE3KOB Ha pucynKe 123,
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Korga Mu ¢cMoTpuM Ha mOMEHIEEHLI cOOKY MepCOeKTHBHE i
PHCYHOK, MH He MoyXeM H30ABHTHCA OT BOEYATICHHSH, YTO
orpesok AC HA 3TOM pH-
cyHKe Kopoue orpesxa AB,
X0TA HeNOoCpefCTBEHHOe W3-
MepeHHe T0Ka3LIBaeT PaBGH-
CTBO BTUX OTPE3KOB.

2. 3agaum ¢ 0OMAHYEBBIM
pPeIIeHAEeM

Kanpmsnas rycennna.
B Bockpecense, B 6 wacos
yTpa, ogHA I'yceHUIa Hava-
Jla BHOJ3aTh HAa JiepeBo.

Puc. 123 B treuenme guA, TO €CTH [0

6 gacom peuepa, ouma 3abpa-

jlack Ha BHCOTY B O M, HO 33 HOYEL chojisjia Ha 2 u pEm3. To

JKe caMoe NPOMCXOQMJIO X B HOHEJEeNbHUK, H BO BTODEHK, H

KaKAHH nesb, m60 TakoBH Onam Kaupmsu rycemmusl. Horma

H B KOTOPOM 4Yacy TyCeHHIA JOCTHIJIA BePIHMHH JepeBa, BH-
coTa KoToporo Omura papma 12 w?

ITospakoMEBmECH ¢ 3agaued, KaKAHH X0dYeT pemuTH
ee oueHb OBICTPO M JIEFKO: 33 CYTKH — NOJHMMAaACh 3a JICHL
na SME COycKadAch 38 HOYb HAa 2 4 — IyceHMIa, B o0meM,
NOJHEMAeTcAd Ha 3 M; CIAeHOBATENBHO, N0 BePIIHHH [epeBa
oHa Robeperca Yepes 4 OHA — 2HAYMT, B 4eTBepr, B 6 wacos
yrpa. Ho gexo B TOM, 4TO K BTOMY BpeMeHH TIYyCeHMIA YHaie
NABHBIM-NABHO 3a0yJeT 0 CBOEM KPONOTIMBOM NYyTeMEeCTBHH
M yCIeeT IPEeBPATATHCA B KOKOH...

PesmaTnueckne uacel. Mom wacH cTpaHHO pearmpyioT Ha

1
nepeMcHY TeMOepaTypHL: 3a JeHb OHH CIelmaT Ha 5 MHHYTHI,

1
a 33 HOUb OTCTAIT HA ; MEHYTH. Brrumcnm GECTpo, 0 IpoBop-

3
HHH MareMaTHK, Korfa 9ack OYAYT COEMHTh HA 9 MAHYT
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ecan 1 ampena B caMoM Havajge AHA OHH IOKA3HBANH BpeMaA
rouno? Ilpomzoiimer sto eme B ampeaxe!

KRorel. 3agawa crapas, Ho Apkad. B KoMHaTe ueThpe
yraa; B KasoM yriay cagmT kor. HampoTms kaskpgoro Kora
CHAT 3 KOTA, a Ha XBOCTe KakForo xora cuaut 1 kor. Crosbio
BCETr0 KOTOB?

Viima, ge mpaspga am?.. OgHAKO B 5Toil KoMHATe BCEro
geTHpe KoTa.

Tpm mparemx nm gerxkux Bompoca. poBoceraM 3a Kasxmoe
pacnmiIEBaBd@e CTBOJA OIATAT Py6ab; cTBo mamHoi 12 x
nosked OHTH pacomiieH Ha moJayMerponsie Kpyriaaka. CKoIbLo
3apaboTalT JPOBOCCKH?

Opmn seMiIexon B TedeHHe 8 1aCOB BEIKANELIBACT KOJOJEI
miaomanbio 1 ke, #, a raybmHoE 4 4. 3a CKONBLKO 9aCOB
BHKOOAIT 9TOT KOJOfen &8 3eMJieKomoB?

Buraanye Ha NepecedeHuH JKENE3HOKOPOKHHX JWERIA
B OKHO BaroHAa, A 3aMeTHJI, 4TO mepeno MHOH 8 BaroHOEB, a 3a
MHOH — 5. CKOJBKO BAaroHOB B moeslie, B KOTOPOM # exan?

3. Apudwmermueckne codu3MBI

1=2. HuxTo He cTameT BO3paKaTh, a0 3 — 1 = 6 — 4,

Ecam ofe uactd 9TOr0 0YeBEIHOTO PABEHCTBA YMHOKEM
Ha (—1), To monyumm 1 — 3 = 4 — 6.

H ofemM wacTAM paBeHCTBA MH MosKeM NDHOABHTE OJE-

HaKOBhIe YHCIIAa: 9 g
1—34 5 =4—64 .

OGe wacTm paBeHCTBA IPEXCTABIAAIT coboll KpagpaTH pas-
HOCTeH: 3\2 3\2
11—+ ) =(2—%]).
2 2
13 ofemx uacredl papeHCTBA N3BIEKAEM KBAJPATHRH KOPEHE:
3 3
1— 5 = 2— 5
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K ofenM gacTAM papeHCTBA OpaOaBAM OHO H TO 3Ke UHCIO
‘?’2—; HMeeM Ha 9TO IOJHOe mpaso. lorga moxyamm 1 = 2.
2=—3. 3T0 MOMHO OKA3aTh, PACCYIKAAA TAKAM jHe CAMBIM

obpasoM. IloouepemHO paccMOTPEM Clegylo(ue paBeHCTBA:
4—10+2=9—-15+%;

e8] p- 3

5 5.
2—g=3—73;
2=3.

O6a srm codmaMa OCHOBAHEL HA JIOMKHEIX JOTWIECKEX
mpeiockiIKax, J9To Tak e HeJemo, Kak ecam 0b kro-ambymb
CTPOHJI CBOH PACCY;KHeHHA HAa
CIeyomeM CHJJI0ra3Me:

Cofara — KEBOTHOE.

Homs — sxmBoTHOE.

Crnegopartensno, cofaka o
a b KOHb — OIHO W TO JKeE.

B HaImeM cjaydae Mbl mpuaMe-
HAJA CHEAYImMUA CHJIIOTH3M:

Kpagpars paBHHX 9HCEJS pPaBHSL

HKpagpaTsl ABYyX HNAHHEIX 9UCeJ paBHEL.

CregoBaTelbHO, 9TH JBa dYHCIA PABHEL

ITpm sroM He yunm, 9TO KBRJPATH OTPHAIATEIbHBIX YMCEI
HOJNOMKATENBHB, TAK K€ KAK H KBAJPAaTH IOJIOMKATEIBHBEIX
ymce.

4, AnreGpamueckEe cogH3MEBL

Herounsii pezynbTaT, HECMOTPA Ha DpPEMEHEROE AaKCH-
omir. Hasamocs OFf, 9To Ha cBeTe HeT HEYEro HaJexiHee...
MaTeMaTHIeCKHX axcmoM, OJHaKo BOT OpEMep, H3 KOTOPOIE
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cIeIyeT, 9T0 MOKEHO Kak OyjATo IpaBUJIBHO DPUMMEHHTH 3Jje-
MEeHTapHHE aKCHOME K 04eHL IPOCTHM aarefpamueckum xeii-
CTBHAM — M TOJYYATH COBEPIIEHHO OIHOOYHEE pPe3yIbTATH.

PaccmorpmM ypapuerme z — 1 = 2.

ITpamMenum akcmoMy: yMHOMAsA [iBe PaBHble BeIMYWHHE Ha
Ty iHe CaMyl0 BeIHYHOHY, IONY4HM PABHEE NPOM3BEHEHUA.
VuHOoRaeM ofe gacTH Eamero paBeHCTEA HA & — 5 H IOIy-
gaeM z? — 6z + 5 = 2z — 10.

3areM, CHOBAa DOpHMEHSA COOTBETCTBYIONYI0 AaKCHOMY,
BEIYTeM H3 ofemx uacrefl paBeHCTBA umCIO (z — 7) H HOXY-
qaM z? — Tz + 12 = z — 3. PaspgenuMm ofe uactu ypasHe-
nga #a (z — 3), momyyuM (z — 4) = 1. U, xorga, Baromern,
Kk obemM wacTaM papencrsa upmGasuM 4, DONYYHEM £ = D, UTO
ABIACTCA OYeBAXHON OMMOKOH,

M paccy:xpganm BmojiHe NPABHALHO, HPHMEHAA HECOM-
HEHHEE aKCHOMEH, B JelfcTBAAX, Kasaxoch O, He JOOYCTHIHE
HE OfHO# ommOKm, a pe3yabTaT, OMHAKO, DOIYIHIN ommb0od-
HEIH,

HpaBrabueii pesyasraT, HecMOTPA HA OmMHOCYHBIE pac-
cymaeENA. A Temeph ME IPOAEMOHCTPEPYeM, UYTO MOMKHO
ABHO TOTPEIIATH NPOTUB Kakoi-mm60 aKCHOMEI W BCE-TAKHA
IOJYy9YUTHh COBEpmeHHO Oe30mmGOYRHI pesyibTar.

BypeM mcxonuTh B3 TOrO e caMoro ypasuenna z — 1 = 2,

Tonbko K ofEOM ero wacTm — o ymac! — mpubasaseM
10 7 momyuaem:

z-4+9=2

VYuuoskaeM obe CTOpPOHH Ha % — 33
z2 + 6x — 27 = 22z — 6.
Brignraem m3 obfemx cropor 2z — 6:
2% + 4z — 21 = 0.

Hennm o6e ctopoHHE Ha z -+ 7 ® moaywaem z — 3 = 0,
A z = 3, 4To CcoIIacyerca ¢ ypaBHemmeM z — 1 = 2.
B uem sarmiogatorea mHamm omabrm?
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B ToM, YTo B aKcmoMax, KOTOpHE MH OpPHMEHANH, He
HpeAyCMAaTPEBAETCA YMHOMKEHHA B JeneEma Ha 0, a MH 5TO
OpojiefHBaId, YMHOMKAsT B Jeds Ha z — 3.

Ho xax e MoyKHO OBlJIO 0 peIIeHHsA 3afayd IpefiBH/ETS,
uro z = 3? Ilomctmre ommbGounmil kpyr! Hak mz mero BEH-
Gparnesa?

Hasipoe wnenmo paeHo cBoeil monoBume.

HssectrO, wt0o (2 + b) (@ — b) = a® — b2,
Torpa (a -+ a) (¢ — a) = a® — a®.

ITpapylo 2acTh 5TOro PaBeHCTBA MOM{HO 3aOHCATEH CACAYIO-
mum obpasom: (a - a) (a—a) = a (a—a).

Pasgenam obe wacTE Ha (@—a) B DONy49HEM a + ¢ = 4,

1

TO eCTh 2a = 4, OTKYJA 4 =3 a.

Hyns Gonpme nioforo wmena. BosbsMem npomaBoabHOE
MOJIOKATEONbHOE UYHCH0, X0TA OH Jgake m OueHL Ooabmioe,
m ofosmaumM ero Oyuxsoii ¢. Torma, HECOMHEHHO,

a—1<a.
Vmpo:xEM ofe uacTH HepaBeHCTBA Ha (—a); MOIYUHM:
—a? 4 a < —a

Ilpmbapam x ofemM wacTAM HepaBeHCTBA a?;, Torga co-
pEpOIeHHO OuYeBHAHO, uTo a < 0.

Xora a coriaacno Hamell DPEAUOOCHIIKE ABIACTCA 4HCIOM
TMOJTOMHUTENBHEM, OFHAKO OHO MGHBINE HYJA.

5, Teomerpuyeckne codbE3nsI

65=64=63. BossmeM KpaJpaT HPOM3BONBNOH BEeIHYAHE
M pasfelEM ero cropors Ha 8 wvacrteidl, ITposema nmmmm,
napaiielbHEe CTOpPOHAM, moayanM 64 ManeHBKEX Kpaapa-
THKA, 3am0NHAIOMEAX GoXbimoH Kpajpar.
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Kuagpar 70T pasfeanm Ha 4eTHpe 4acty, M KOTOPHIX,
KaK ®TO BHAHO H3 prcyuxa 124, cmpapejnmBsl PaBEeHCTBA!
I=1I, a IIl = IV. Ecam mu 3ateM
YIOKEM 5TA YACTH TaK, Kak yKa- \
3aHO Ha pmcynkax (pme. 125 = 7Y I
126), To monyumM B mEpPBOM Clyuae \
HPAMOYTOJBHAK, 4 BO BTOPOM —
MHOTOYTOJBHAK, B KOTOPHX KOJH- I |
YecTBO MAJEHBKAX KBaJpPaTHKOB, L1 |V
COBEPIIEHHO pAasHHX  KBafpaTH- ol
KaM mepsoro HKBajgparta, Oymer, Puc. 124
KaK BTO JerKo OpPOBEePHTh, CIefYIo-
miee: 65 m 63. CiemoBaTesbHO, TAKAM
BOT yOuBHTEABEEM 06pasoM oxaszaiochk, uro 65 = 64 = 63.

\ T

Pme. 125 Pnc. 126

Bropyo uacTh 3THX paBeHCTB, TO ecth 64 = 63, MoxHO
nOoKazaTh OpyrAM OyTeM, H jJaske Oojdee IIPOCTHIM.

BoseMem cHoBa KBagpatr 8 X 8 = 64, paspemem ero,
KaKk YKasamo Ha pucyHKe 127, m mepejpnHeM BePXHION JacTh
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K OCHOBAHMIO, a MajJeHbKHIl TPeyTroJbHHK HepeHeceM CJIeBa
cBepxy — pHA3 mampaso (pmc. 128), Torga momyumm mpsamo-
yroapumx 7 X 9 = 63. I3 =xpagpara, HacuATHBAIOMETO

] 2 1 2

8 8 1
Pnec. 127 Pac. 128

64 kBamparmKa, MEL IONYYMIH WPAMOYTOJBHAK, BMEIIAIONIMiL
63 rakmx e xBagparmka, CiemosaTelbHo, 64 = 63.

143=145. IlopobueM ke o6pasoM MOMHO JOKA3aTh,
gTo 145 = 143.

13 e

12
Pnc. 129 Puc. 130

Ha stoT pas3 BosbMeM mpaMmoyroasHmK 13 X 11 = 143,
paspeanym ero pmaroEanel (pmc. 129) m BepXHIOI mOJOBEHY

1
IepeABUHEM BIPABO HA 1z YacTh ero ocHopanudA. Torga moxy-

aum kpangpar 12 X 12 = 144, a xpome TOro, B ABYX IPOTHABO~
IOJIOKEHIX yrllaX — Ba MajJleHbKAX TpeyroaenmKa (puc. 130),
KOTOpHE B CyMMe JajyT eme ogumH, 140-H MadeHbKHi KBaj-
patuk. B wem sakniouaerca ommOKa, CMOKET Y3HATH KaKIHII,
KTO BOODY:KeH peicemepoM, Xopomel MnHEeKod X Tpeyroab-
HAKOM.
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Kaxpeii Tpeyronpams — papnoGenpenssiii, Bozsmenm mpo-
m3poleHHIT Tpeyroasank ABC. Ilposegem GmccekTpmey yraa
B m qmumio cammerpmm otpeska AC (pme. 131).

Ecnm sTu pgpe mpsaMsle He mepecekyTcd, TO OHE COJBIOTCA
B OJiHY JIHHHIO, H TOTJA CPasy Ae OKayKeTCH, 4TO BHOpAHHHI
HAMHI TpeyroJbEWK pasHOOeApeHHHi, a mmenno AB = BC.
A ecnm Ke IepECeKyTCH, TO
miId BHYTPH TpeYroJbLHUKA,
HJIA BHE ero.

8

Pume. 131 Puc. 132

Ilpm mepsoM mpepmonos;xenm: H3 Toukm I omyckaeMm mep-
neEnuRyaaps [E m IF, a tamxe uposopuM jmann Al m C[.
Hea mpamoyronbubix TpeyroasEmka BIE m BIF (pme. 131)
IMel0T paBHHE YriH npu pepmuHe B m ofmyio ctopory B,
a 3HAUMNT, OHU pPaBHH; clefgoraTteabHo, BE = BF. [lpa npy-
THX OPAMOYTOJBHHX Tpeyronbuaka A/ E m CIF Tarre panHH,
TaK KAK y HUX paBHH runoteRysH /A = IC, a tamme IE =
= JF. Orciopa caepyer, auro AE = CF, Ecaa Teneps K ABYM
paBHEIM oTpe3kaM BE = BF npu6apuM jBa pPaBHHX OTpe3Ka
EA = FC, to B cyMMe IONXY4YHM TalsKe JBA PABHEIX OTPE3Ka,
a mmenao BA = BC. CuegoBarenrro, Tpeyroisamk ABC
paBEoOeapeHHKIi,

Mcxoma ma ppyroro mpeAmoloKeHHA, HOCTyIaeM aHaIo-
FEYHO W IOJyd9aeM TakoH jKe pesyispTaT, ¢ TeM JHIL OTJH-
Y@eM, 970 BMECTO CKJIAJBIBaHWA ABYX IIap PaBHEIX OTPE3KOB
HaM OPUXOAUTCA BHYHTATH TAKAE OTPESKH; IOJNYYEHHAA pas-
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0oCTh OOHAPYHT, YTO B BTOM CIydae DPOM3BONBHO BIATHIE
TpeyrolbEHK ABjAeTcA paBHoGeapeHERIM (pme. 132).

OnposepsKeHme 5TOro HAapajJOrA3Ma OCHOBAHO HA JOKa-
saTeancTBe TOro, uTo: 1) Touka / He MOXKeT NeKaTh BHYTPH
TPEYroJbENKa; 2) 3 JIByX NepHeBJHKYJIAPOB, ONMyIeRHHX
u3 touxm [ Ha croporn BA m BC, Tonbko OIHH MOMKeT mepe-
ceub MPONOJLKEHHE COOTBETCTBYIOmEH CTOPOHH, & BTOpPOM
DepOeRAAKYIAP MOJeH Iepecedb CaMyl0 CTOPORY.

ECJHI Yyepe3 BepHINHEI paccmanmBaeMoro HaMH Tpe-
YroJbNAKA TPOBENEM OKPYIKHOCTh, TO KaK JHEHA CHMMOCT-
pam orpesxa AC, rar m Cmccex-
TpEca yria B OOKHH mepeceun
nyry AIC B ee meHTpe, TO €CTh
TOYKA WX Nepeceuennmda J JexnT
Ha OKpPYIKHOCTH, a B3HAYHT, BHC
TpeyroiabEmrka (pme. 133).

Bo-sropux, ecim mpepmoto-
F JKEM, 4YTO0 TepHeHMHKYIID H3

toukm I Ba cropory BC mepece-

! 9eT 3Ty CTOPOHY B Touke F, me-

Prc. 133 Jamelt Ha ce IPOLOIDKEHEA, TO

yron BCI — rynoii. Ho yram

BCI m BAIl aBnAwTcs yraamd, HJODOJHAOMEME APYT

npyra mo 180°, cmemomaTeabHO, IO HeoOXOEMMOCTH YrOJ

BAI pomxen OHTH OCTPHIM; 4 3HAYHT, OCHOBaHHE IEPIEHIE-

KyJApa, onymeHHoro n3 Touku / Ha AB, NO/RHO HaXOOUTHCA

meEny A m B. IlosToMy He MOKeT DOJTYYHTHCA TaK, 4TOOH

obe Touxm, C m F, je;anu HAa OPONOKCGHEH COOTBETCTBYIO-
mEX CTOPOH.

B xamKqoM TpeyroJsHEKE OJjHa CTGPOHA paBHA CyMMe JABYX
OCTANERBIX, JTOT cOPMSM OCHOBAH He na ommbouHOCTH pH-
CYHKa, a Ha omu00YEOM pacCysK[[eHHE, D0ITOMY €ro OIpo-
BEepPrHYTH TpYHHEe.

ITycers B npomasossHOM Tpeyroasamre ABC toukm D, E,
F 6ynyt nenrpamm ero cropod. IIposoguit smrsm DF m EF,

B
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Uspectro, uto DF _—_% BC = BEw EF =} AB = BD.

Taxam oOpasoM, aausa nomamoii nauma ADFEC pasua
AB -+ BC.

Ecnm aToT site mpmeM HOBTOPHEM B 06OHX TOJIBKO YTO TOMY-
YEHUBIX TPEyrOJIbHUKAX, TO, HECOMICHHO, AAMHA JOMAaHOI
maamn  AGHIFJKLC Gyper
paBea ADFEC, 10 ects AB +
-+ BC.

Ecam stor npmem 6ymem
HOBTOPATEH OeCKOHEYHOE YmCI0
pas, TO 3aMeTHM, 9TO BEpIIH-
HH 3TOH JOMaHOH JuHEE OyAyT
npubamiiateesa K naunm AC, Prc. 134
B KOHIe KOHI[OB JOMaHas Ja-

BmA conbercd ¢ auuneit AC, Cnegosatensuo, AC = AB + BC
(pmc. 134).

6. Kaxymeecs HenpasxonozoGme

Havenne kpyra mo xpyry. BosmsmeM pgBa paBueix Kpyra,
HampEMep JBe ONWEAKOBEE MOHETH, OfHa OycTh OYAer He-
DoJBM)KHA, & Apyrofl cTaHeM KATHTh II0 KPAal0 HETOABHIKHOH
momeTH. Cronbpko pas ofepHeTcA BOKDYT cBoed ochm Mouera,
KOTOpYI0 MH GyZeM KaTATH, Ipee 1eM ONAINeT MOJHELH Kpyr
BOKPYTI HeIOABHKEOH MOHETEH?

Haxpasa Touka ee Kpad COOPHKOCHETCA LPH ONECAHUE
LOJHEOr0 KPyra TOJNBKO OJUH pas ¢ COOTBETCTBYIOmeH Toukoi
Kpad HemomBIKHOH MoHerH. WTak, TEOPeTHYECKHA KasKeTCA
COBepIIeHHO LOHATHHEIM, 9T0 MOHETAa CHelaeT OogmHE ofopor,
a Me/KIy TeM Ha caMOM JieJie 3a 9TO BpeMsA oHa obepHeTcs ABa
pasa. B stoum merxo yOegurhesa HA OUHTE MM JKe H3 PacCcMOT-
PeHEA AHAJOTMYHOIO BPAMIEeHHA TPEYTOILHAKA BOKPYT Tpe-
YyroMBbEMKA HJIW KBaJfpaTa BOKPYT KBaJpaTa.

Jemnoii srBaTop, ysemmgennsii ma 10 merpos. IIpepmo-
JOEM, UTO 3eMHOM map OOTAHYT IO SKBATOPY TPOMAajHEIM
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sReJIe3HEIM 00pyueM, IIIOTHO HPHJIETAMIIAM K 3eMHoi HOoBepX-
HoctH. Ecam k aroMy obpyuy, miIEEA KOTOPOrO paBHA IIEHE
aKBaTopa, To ects okroao 40 072 000 m, mpubasmm eme 10 x,
TO CMOKET JH uepe3 IMelb, KOTOPas B pe3ylbTaTe 9TCro 06-
pasyeTca Mesrgy 3emied m o6pyueM, IPOCKOIB3HYTH OOHIK-
HOBEHHAA MHIIE?

BonpmmHcTBO, MOCTE HEKOTOPHX pPa3ayMmil, HECOMHEHHO,
OTBETHT Ha 5TOT BOIPOC yTBepAEHTeabHo. M B To iXe BpeMA
moYTH K&KAOMY HOKQYKEZCA COBEpPIIEHHO HEBepOATHHIM
yTBepHigenne, 9To mox o6pyueM DpolfieT He TOJBKO MHIMb,
HO W KOT, I IIeC, W Ha/Ke ue-
JOBeK EHEBEHICOKOTO  poCTa.
A ogHAKO... OMHAKO JETKoe JJIs
IpOBepKHE BHYHCIEHHE, IIPO-
JelaHHOe N0 Hm3BecTHOH (op-
myne C = 2nR, mommuo yGe-
JATH Ka’KIOr0 B BEPHOCTH 3TOT0
HeOpapRonono6GHOTO HpeNmoIo-
JHEHHA.

IIycrs R ozHawaeT pagmyc
skparopa Seman. Torxa pimma
axkBaropa C 6Gymer BHpamarhb-
ca opmymoit C = 2aR. Ilo ortoii dopmyrne MosxHO Oymer
BHUOCIATE pagayc 3emum, paspexas C Ba 2.

Mbr moaryumm R = 2%
Harra obpyua pasma C -+ 10 a; KakoB e ero pagmyc?

Hcenonbsya Ty ime dopMyny, BHMECIAM pajgmyc:

C+ 104
Rl:T'

dry ¢opMyxy MomHO mpeobpazoBaTh caegyomuM obpa-
30M;

10 4 10
By = 21:+ zﬂﬁ, 10 ectb R, = R + 2:’
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Pasuocrs Ry —R oOpefeanT BHCOTY HPOX0fa MEMIy SeMmeit
um o6pyuem. Paspenas 10 x4 ma 2w, ompemciamM 3Ty BHCOTY.
Oma pasEa 1,59 4.

OGpyu OymeT €OOTBETCTBOBATH OKPYMKHOCTH Kpyra, Ko-
TopHE CH omzmcal EOC YeJOBEKa, HPOMCHKIIEro BHONL SKBa-
TOpa, €cIA BCe TO BPEeMA HoC HaxofmicAa Ha BrcoTe 159 cat
oT 3emam. [opora, mpojeraHHas HocoM, Ghiza Ge ma 10w
IJIMHEee Mopory, mpopenxannoii morama. Hrto He sepmt, mycets
TPOBEPHAT CAaM.

3emna m amexncmd. Ilpegcrasam cebe, uto 3eMaa mo ox-
Baropy ob0Tamyra cepebpaAnoil mpoBoltoko#l W Takod ke mpo-
ponoxolt obramyr ameascmH. Ilpemmonommm pgamee, 4to K
JauHe opHol m ppyroil mpoposoxm Mel npmbasmam eme mo
meTpy nposodokm. Torpa o6e TPOBONOKE HEMHOLO OTOIBH-
HYTCA — OofiHA 0T 3eMiIm, BTOpPag — OT ANEJBCHHA, CJIego-
BATeNBLHO, MEM(AY LPOBOJOKOM H HOBePXHOCTAMEH B3e€MHOrO
mapa m aueiabcmHa obpasyerca menab. Ilycrs kTo-EHOGYHDB
yragaer, B KaKOM CIyJae OHa OKakercda Ooabmeri!

Paccrosnma, Ha KOTophle OTOABEHYTCS 006 IPOBOJNOKH,
6yoyT COBepHIeHHO OFWHAKOBE!

ObGosnaunM ginEY 8KBaTopa 3emnm Oyksoil C, a mimupy

mepEMeTpa ameabcEHA — ¢. Torma pagdmyc 3eMHOro Imapa
C ¢
2’ 25
K anmHe obemx oxpy:mkHEOCTell mpmGasmM OO MeTpy, TO HX
HOBBle pagaych 6ynyr:

Gyner pamen R = a pajmyc ameJbcuEa I = 5—.Eciam

CH+1m cttwm
2n B Tax ¢

Ecam or aTEX EHOBHIX PajuycoB MAI BREIUTEM INePBOHAYAIDHLIO
PaAfHYCH, TO IOJY4HM.

Ct+1im C
oA Semian ~5a - T im =—2W—;

c
,[[JIH anejabCcHHA o — -2-7:— — --2—?;‘
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V. OETAIBIBAHEA

O0ime 3amevanus

dto OHJIO camoe JIIOGMMOE MAaTeMaTHYeCKOe Da3BileueHme
B XVII @ XVIII sekax. CrocofHOCTh OTFagHBaTh 3axyMaH-
HOe UHCJ0, pesylbTaT apudMeTHUecKAX AelCTBEM, CYmTAlIAC
B Te BpeMeHA YyTh 1@ He KOJZOBCTBOM.

Temeps MB 3HAEeM, 4TO STH OTTAJHIBAHEA OCHOBAHH Ha
OUeHb OPOCTHIX CBOMCTBAX HEKOTOPHX 4YHCEM W MaTeMaTn-
YeCKUX JedCTBAN, 0 KOTOPHIX MH y’Ke TOBOPHJIH BO BTOpPOH
raase. OnHAKO B Teneph Takme (QOKYCH ABIAIOTCA BEJHKO-
JIEDHEIMA Da3BleYeHAAMA B TOBapHIMECKOM KPYTY, OHH BH3H-
BAlOT HCKpeHHee U3yMJeHHe W o0mumd mHTEpec.

B sroif riane, Tak jKe Kak ¥ B opegHAaymmx, cymas Oema
¢ u3buTOM MaTepmasa. [losroMy m 3mecs HyxHO OymeT TOMKe
cHeJaTh HEKOTOpPHIE or6op Martepma’ia, OTKiagmpas Oodee
TPYAHEIC 3a/iaud AJA BTOpoH uwacta aTo¥ Kumrm. Mm mocra-
paeMcA HaTh XOTh HECKOJBLKO pPasjiWuHEX BHAOB STHX HHTE-
PECEHIX ¥ NOYYATeJNLHHX 3aJad.

Jaa OGoapmed KpaTKOCTH, YTOOGH HMMETH BOBMOKHOGTE
ppusectn Gonbme pasroo6pasHEIX 3afad, MH IOMECTHEM yra-
NHBAHUA B BAME JaKOHMYHHX yKasavmd, Kakme oOHuHO maerT
OTraj9dK, a 3aTeM Pa3bACHEM IX KOPOTKEMHO OpEMepaMu Him
aarefpamueckmmu  GopMyJaMA, BCKPHBAMEMEA  TeOpeTd-
YecKYI0 OCHOBY 9THX OTTaJHBAaBHI,
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IIpempe ueM OpECTYNEM K H3JO0KEHHI0 MATepHaia, HecO-
XOMMO CHEJATh elle OfHO KOpPOTKoe 3ameuanme. lspectHo,
Kak 4acto, 0Co0EHHO W3 JKEeHCKAX YCT, MOKHO YCIHIIATH
DBHpPAKEHAE: ¢3TO MEHbINAd HOJOBHHAY, «3T0 OOJIBINAA IIOJO-
puHay. MaTteMaTdKu 00HUFO BHICMEMBAIOT HJH HOPHIAIOT BTY
OPEBHYKY. A MEKJY TeM 5TH BHP&KEeHHA He TaK Y HelIo-
TAYHE, KaKk 5To kKaserca MuormM, C 5TUMH DOHATHAMHA ME
MOKEB He TOJBKO COTJACHTHCA, HO M HAYYATHCA MX IpUMe-
HATH, TAK KAK HEKOTOPHE OTrajEIBAHMS OCHOBAHH WMEHHO
Ha 3TEX BLpaykeHHAX. VTak, yciacBAMCA Ba3HBATH MEHBIIEI
IIONIOBAHOH HEYeTHOrQ YWela TY €ro 9acTh, KOTOpAad HA egu-
DHI[y MEHBIIe OCTAJBHOH 9acTH, TO €CTh 0OJbImeil IMOJOBUIEL
3TOrO e umeaa; Hampmdep, 3 Oymer Medbimedl, a 4 Ooabmeit
HOJOBEHOH wmenxa 7.

1. ¥Yrapgars saueprnyry:o nudpy

1. Hanmmure wim — eciam yMeeTe B yMe BHIOIHATH
mpocTHe apmMeTmUecKHe [meHcTeHA — 3amgyMaiiTe npowma-
BoabHOe ymcao. Ilpmnamute K HeMy O, oTHEMATE 3aqyMaEHOG
ameno, npmGasbre 117, B mOAyYeHHOM uumcle 3aUCPKHEATE
onHy mudpy, HO He 3ayepKABAlTe HYJA; PesyabTat coobmuTe
MHE, B f TOTYAC ’Ke CKayKy BaM, KaKyl0 OHPPY BH 3aYepK-
HYJIH.

Hanpnmep, mapTeep BRUECHAET:

518; 5180; 5180—518 = 4662; 4662 - 117 = 4779; 4* 79.

OrragmBamimeMy HasupaloT muagpw: 4, 7, 9. Cymma mx
pasga 20. OrraguBadme ocHOBaHO Ha OHCTPOM BHUHCIIEHDT,
9T0 caMEM OimcafimmM KpaTHEM 9, O0ABmMMUM CYMMH JaHHHX
nagp, Oymer 27; ciegoBaTelabEo, OHJIO 3auepKHYTO 7.

CoBepmerno ouesmpHO, 4To BMecto 117 MosHO mIpepio-
KHTh HpEbaBUTE Apyroe KpartHoe 9.

2. 3agymaiitTe 9ECaI0, OTHEMATE OT HEro cyMmy ero mudp,
B IOJY4YERHOM pesyabTaTe KaK YrOAHO IepecTaBbTe HEQDH,
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npufaBbTe K molyyeHHOMY TakmM ofpasom moBoMmy umcay 23,
3auepKHETe OfHY W3 nudp MeHbme 9, HazoBHTEe MHE CyMMY
oCTaBmEXCA HEPP, I A TOTIAC KE CKAMKY, KAKOE UYMCIO BH
3a9ePKEYIH.

Hanpumep, napTHep BHYHCHAET:

8789; 8+4-7+8+9 = 32; 8789—32 = 8757,
7785; 7785423 = 7808; 7 * 08; 7+8 = 15.

OrragupatomeMy coobmaerca aueao 15. Ot aroro umcxa oT-
HmmaeM 5, octaerca 10. Bammaiimee 6onbimee umeso, KoTopoe
menmreda Ha 9, aro 18, a rak kak 18—10 = 8, caenosaTensuo,
OnIa 3auepkEyTa nEdpa 8. STHM myTeM HENb3sd IOJIYIHTb
OIHO3HAYHOIO OTBETAa, eCJH 3adepKHyToH nudpoit Gymer 0
maa 9; HO TaK Kak MH 3aDPeTHAM 33aYepKHBATH JIEBATKY, TO
3a7aua BCerga OyleT mMeTh OfHO3HAYHEIN OTBET.

Ecnm ot Karoro-nmbo gmesa MB OTHEMEM CyMMY ero nadp,
TO IOJYYHM 9YHCI0, cyMMa Oup KoToporo meiamrca Ha 9,
Ot cyMMb ocTapmmEXcad LEQP O BEUHETAETCA HOTOMY, UTO
4mCa0, KoTopoe mpmOaBisgeM — B MaHHOM caydae 23,— IpE
meqenma ma 9 maer octatok 5. OpgEaxo BMecTo 23 MOKHO
OpelIoKAT, HprOasdTh Kakoe-imbo [pyroe IHCIO, OCTa-
TOK KOTOPOr¢ IpH KeJeHAm Ha 9 M3BecTeH yraghBaiomeMy.

Ecnm Bvecto 8 sauepkuyTth 0, To ocrarerca 78 * 8. Cymma
ocrapmuxca umgp: 7-+8+48 = 23. Orrapusaomuii oTHE-
maet 9; 23—5 = 18, Umcno 18 genmrea ma 9, crenoparensHo,
334ePKHYTHM 9mciIoM Moriao Owte mam gumerxo 9, mam 0.

Opmako mo ycmosmio mmdpy 9 sauepkEBATE HENb3s, Cle-
poBatenabHo, Opunr sauepruyT O,

3. Hamwmure xakoe-mabo umcnro, cyMMy ero nmdp
yMmuO:bTe Ha 80 @ npubaBbTe K HADHCAHHOMY YHCIY; 3a4epK-
HYB ofiHy nmdpy — He Gonsme 8, HazoBmTe MHE OCTaBIITecH,
2 A CKamy, Kakyno nudpy BH B3a4epKHYJIH.

Hanpamep:

435; 44345 = 12; 80-12 = 960;
435 - 960 = 1395; 1*95.
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Orragusasme: 149-+5 = 15. Bimmaiimmm kpataum 9
apasgerca 18; 18—15 = 3, cnegopaTenbHO, 3a9epKHEyTA Onlna
nadpa 3.

B ycnosum sagausm MOMHO HpejiIOKMTH, 4TOOE BMeECTO
9 me sauepxmsanm 0.

4. Hanmmumre weTHpex3HauHoe UYHCJIO, OPOH3BONLHO Ie-
pecTaBbTe B HeM NUGPH, PasHOCTh BTHX ABYX UHCENl YMEOKBTE
una 67, sauepxuure M00yI0 mEPpPY, Toasxo me 0, m HasoBHETe
OCTaJbHBIE,

Hanpamep:

3416; 6413; 6413—3416 = 2997;
67 - 2997 = 200799; 2007*9.

Orragmsamme: 2 -+ 7 -+ 9 = 18. 9ro xpatHOe 9, a Tak
Kax He Mor OnTb 3auepkmyT 0, clegoBaTeNbHO, B8a9€PK-
mynm 9,

Buecto 67 B mogo0HOTO pofa 3afauax MoOKHO B3ATE APYroe
YECIO.

5. Bosommre xakoe-1m6o Ienoe 9HCIO B YMHOMKBTE €r0
Ha 9ECI0, KOTOpoe HemoCPefCTEOHHO 3a HAM CIeAYeT, a moily-
YeHHOE IPOH3BEJCHHME YMHOMbTe Ha CyMMy o6oHX 49HCed;
9TO BTOpPO@ IPOHM3BEleHHe BO3BEMUTEe B KBagpaT; Korma Haso-
BeTe MHE BCe NH(PH OKOHYATEJILHOTO pe3yabTaTa, KpoMe
OfHOH, A CKAKY, Kakyo nudpy B yTamim,

Hamprmeps:

10 - 11 = 110; 110 (10 4 11) = 2310;
2310% = 5336100; 53*6100.

VrappiBagune OCHOBAHO HA TOM, YTO HOCTPOEHHOE HAMA
npoussepenue n (n-}-1) (2n 4 1) Bcerma menmTea HA 3 T Kaxe
na 6, a ero xeazpar aeautca Ha 9. Bech foxryc sanmouaerca
B TOM, 9TO HY;KHO OTHICKATE Oam:xaiimmee xpaTHOe 9 I BEIYECTH
H3 Hero CyMMy HasBaHHWX Hudp.
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Ecam e p ycropumm B3ajasdg He oropapapaercd, 4TO
Hesib3A 3auepruBarh 0 mum 9, B OTBETE MOJKHO 9TO yuecTh H,
onpefeamB, UTO CyMMa OCTanbHuX nudp meamtea Ha 9, oT-
BeTHTH, 4TO 3auepkEyTH 0 mam 9.

6. Iz ma0pamHoro ume¢na myTeM HEPECTAHOBKE IE(p co-
CTaBbTE JIBa IPYrUX, HafifuTe CyMMy 5TAX TpeX 4mcelX M BO3-
BeJUTe €e B KBAJpaT, a IOTOM COPOCHTE, KaKy: Iudpy BH
yTanmam, EHasBaB BCE OCTAJIBEHE.

Hanpamep:

215; 152; 512; 215 + 152 + 512 = 879;
8792 = T72641; 7*2641.

OrragnBanue COBepIIEHHO IOXOiKe HA IPefHAYyINee.

7. Tpm umcsra, HENOCPENCTBEHHO CJEAyIOMue APYr 34
OpyroM, mepeMHOKbTe, NPOM3BEleHHe BO3BEJNTE B KBajIpar,
a 1 yragawo Ty nudpy, KOTOPYIO BH yTadTe, OPH YCIOBAH, YTO
BE HA20BETE MHE CYMMY OCTAJBHBIX LmQp.

Hanpawmep:

11, 12, 13; 11 . 12 13 = 1716; 1716® = 2944656;
29%4656.

OtragpiBanue OCHOBAHO HAa TOM, 9T0 CyMMa TpeX IIOCHIe-
AOBATEJHbHHEX HATYPalbHEIX dY@Ced Bcerza AeJHETCA HA 3,
cJIefoBaTeJbHO, KBaAgpaT 8TOil CyMME JemmTca Ha 9.

8. Bufepute Tpm mocieoBaTeIBHNX YACAA HATYPAIbHOIO
pAna, Bo3peiETe HX B Ky0, CIOKHTe H HAB0BHTE MHE CyMMY
uadp nonyuenmod cyMMH 6Ges opHOH mEQPH, a A cpasy ke
HA30BY BaM 5TH Ou@pH.

Hanprmep:

5, 6, 7; 5% 4 6% - 7% = 684; 68*,
OTtragsBaEEe OCHOBAHO HA TOM, YTO CyMMa Tpex HOCIe-
JnoBaTeabBux KyOoB Bcerga jenmTca Ha 9,
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2. Orrapars pesyanTar peicTsuil
€ HeM3BeCTHBIMH YHCIAMM

i. BosbmMuTe sd06oe meueTHOEe umCldo, He JedAlleecd ma 3;
po3BefilTe ero B KBagpar, npmGaswre 17, pasmeamte Ba 12,
a A 3apaHee OPeACKAY BaM, KAKOH BH HOJYIHTE OCTATOK OT
pgerennsa. dto Gymer 6.

Hpamep:

11; 112 = 121; 121 4 17 = 138; 138 = 11.12}6.

2. K ppomssomngoMy umeny mpmbasete 11, cymmy ym-
HOMbTE Ha 2, OT Hpor3Beaennst otHamMuTe 20, To, 4TO HOIy4HTe,
YMHO/KBTE Ha 5, OT DOJYYEHHOTO YHCIA BHIUTATE YMEOMCEHOE
ua 10 nepBoHavaNbHOE 9HCIO0, & f CKAKY BaM, 9T0 B OKOHYA-
TeJLHOM peayabTare Bl moayumte 10,

Ilpaxep:

23;23 + 11 = 34;2- 34 = 08; 68 — 20 = 48; 5. 48=240;
240 — 230 = 10.

Anre6pamueckas $opuyJsa XA 9TOrO OTTafBBaHEA BHpa-
saeres caepylommM obpasom: o+ [2 (n + 11)—20] — 10r =
= 10.

3. BosbamTe umcio, cocTaBleHBoe M3 TPeX TakuxX nmdyp,
yTo0K DepBas ® HoclegHAs oTamuajmch Oojee ueM Ha 1;
3aNAMATE 4MCI0 B 00GpaTHOM mopAjKe, BEUTATE OLHO H3
Opyroro, sammmmTe B o0paTHOM NOpAZKe NOJYueHBHH pe-
SyABTRT, crommTe 004 HOCHETRHX Y@CIa — H BCCTHA HOXY-
ware 1089.

Haopanep:

326; 623; 623 — 326 = 297; 297 + 792 = 1089.

4, IIpou3BosbHOE YACIIO0 YMHOKBTC Ha 37, K IPON3BEJICHAIO
npubapsre 17, cymmy ymposxrre Ea 27, mpubasbre 7, pasme-
amTe peayasrtar ua 999 — @ Bcerga noayumTe ocTaToK 4€6.
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Hpumep:

3; 3. 37 = 111; 111 4 17 = 128; 128 . 27 = 3456
3456 -+ 7 = 3463; 3463 : 999 = 3 - 999 4 466.

Bumecro wmcen 17 m 7 MomkHO B3ATH Apyrme, HampmMmep
a n b, ogEaKko ¢ TeM ycaosmeM, utobu 27a + 5<999. Torna
npu HemapecTHOM n moxyumM 27 (37n -+ a) + b = 999n +-
-+ (27a + b) u opu penermmm ma 999 Gyxer octarok 27a -+ b,
KOTOPDHH MOIKHO BHYECINTL 3apaHee.

5. Jlioboe umeno ymuo:xbre Ha 18, mpubasbTe K mpomase-
menmio 291, cymumy paspexmre Ha 3, W3 NPOM3BENCHHA BH~
YTHTE MICCTAKPATHOE NEePBOHAYANEHO 3aAyMaHHOE 4YHCIO, pPe-
3yALTAT YMHOMKLTe HA YHCIO0, HEIOCPEACTBOHHO CJICAYIOIEe
3a HAM, — H A MOrY IPeJCKasaTh, YTO eclidm BH He ommbe-
TeCh NUpH BHYMCHeHWEH, TO B pesyabrare moxyamre 9506,

IIpamep:

13; 18+ 13 = 234; 234 -~ 201 = 525; 525:3 = 175;
175 — 6+ 13 = 97; 97 - 98 = 9506.

He memaer mo6aBuTE, 9TO KaK B 8TOM CJydae, Tak M BO
BCeX NPeIHAYIINX W NOCIEAYHINHX, B KOTOPHX NefcTems
HAYMHAKTCA C COBEPIIEHHO IPOH3BOILHEIMA YHCIAMH, MOMK-
HO — UTOOH ciaymareasaM OHJIO TpyAHee pasobparbea, Ha
KaKoll 0CHOBE CTPOATCA NAHHHE YrafHBaHAA, — OPeNI0KATE
¢ caMoro Havaja HOpojelaTh pasHooGpasHHe felicTBEA C
n30paEHEIM TACIOM H TOJBKO IOCHIEe HEKOTOPOTO UMCJIa TAKAX
nobaBouHbIX omepanmii DpECTYOHTH, HE 340CTPAA HA 5TOM
BHAMAHAA, K HCTAHHOMY YCJIOBHI 3aJadd.

6. WzbepuTte ABa TPeX3HAYHHX YACHA, 3ANAMEATE MEHbIICE
H3 HAX cpasy :xe 3a 60apmmM, a 3aTeM Hao60poT: HA MEPBOM
MecTe HanmmmmTe MeHEBIIee, a 3a HEM Ooxnbmee. B pesynwrate
mONy4YuTe ABa OecTH3HAYyHHX umciaa. OTHEMETE 0T mEpBoro
BTOpOe, HOJYUYCHHHNIH pesylbral pasfeaunTe Ha PAasHOCTH
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n30paHnBIX BaMHA YHCeN: MOKHO BAC YBepUTh, 94TO OHO pasie-
amres 6es ocTaTKa, a B yactHoM Bhl moayunte 999. Bor npmmep:

873; 451; 873451 —451873 = 421573; 873 — 451 = 422;
421578 : 422 = 999.

7. VsGepute Tpm mE@pPH, COCTABBTE M3 HUX HIECTH PA3HEIX
NBY3HAYHEX YHCEN, CYyMMY STHX UHCEX Pasfe]HTe Ha CyMMY
B3ATHX BHauade mumdp. Horga Bal BEMONHETE BCE HEHCTBEAH,
A HA30BYy BaM pesyJanTaTr: 22.

Bor mpmmep:

3, 4, 8; 34, 38, 43, 83, 48, 84;
34 4 38 + 43 + 83 - 48 4 84 = 330;
3+ 4+ 8=15; 330 : 15 = 22.

8. HammmmTe npomsBoibHOE YeTHPEX3HATHOE YHCIO.
OpOYTHTE €ro MHE, 3aNUINATe IIOJ HAM YHCJI0, KOTOpPOoe g BaM
OPONEKTYI0O, & HOf BTOPHM 3amHININTE TpeThe, m30GpaHHOE
BaMd; IIOTOM A HA30BY BaM YHMCIO, OPAAYMAaHHOE MHOI0, H,
HaKOHeN, BW 3anmmere nAToe dmcio. Ho, mpemxpe ueM B
yeneeTe ero HAOWCaTh, €CJAN TOJIBKO HA30BeTe ero MHe,
A4 TOTYaC Ke OPONHKTYI0 BaM CyMMY BCeX OATH 4mcel.

VYranupanme OocHOBAaHO HA TOoM, 4TOOH K ABYM NepBEIM
9mcIaM OPOAUKTOBATE 1BA, IpeACTaBIAIIEe co00H HX FOmOJI-
merma go 9999; Torma cymMMma Bcex mard umcenx OyHeT paBHa
OATOMY YHCHY, YMEHbIIEHHOMY Ha 2, ¢ JIONMCAHHOH JBOHKOR
Ha MecTe [EeCATKOB THicAY. Bor mpmMep:

3854

6145, rax xak 9999 — 3854 = 6145;
+ 2T91

7208, Tax xax 9999 — 2791 = 7208;

5739

25737, mmm 5739 — 2 -+ 20000,
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3. Otragars 3a5yMaHHCE UHCIO

ITpm mogobroro poja OTragkiBaHEAX 0CO0EHHO KENATECILRO
(xoHEYHO, TONBKO B TeX CIy4YasaX, B KOTOPHX MeiicTBEA CO-
DepIIAOTCA ¢ NPOE3BOIBLHEIM UHCIOM) HpeaJaraTh PasimIHEe
Z00aBoUHBIE ONEpal@E W TOJBKO LOCJEC STOT0 LPACTYIATH
K BHIKJIIOUeHHI0 HACTOAMEIO YCJIOBHA 3aqa9d, TaK KaK CaImId-
KOM IpoCTHe KoMOEHanum MoryT GHTH Jerko pacKphITH C000-
PasUTENBHEIMA LDapTHepaMH.

i. BospumTe momoBEHY 3aAyMaHHOTO wHCIA (CCAE BHI
30 palm YmCN0 HeYeTHOe, BO3bMATE ere MeHbINYI0 HOJOBHHY),
npnbapbre 1, CyMMy YMEOKBTE HA 4, OTHHMHTE 3aJyMaHHOE
9ECJIO U CKa/KHTE, YeMy paBHa pPasHOCTH, a A HA30BY YHCJIO,
xoTopoe BH m3bpamm.

Orragripanme: ecnm GBIO HA3BAHO YETHOE YWCNO, TO LEp-
DOHAYAJNBLHO 3aAyMaHHOE YHCIO Ha 4 Menblle ero, a ecid
HA3BAHO HEYETHOE uFCI0, TO 3a[yMaHHOE YHCI0 MCHLINE
ero Ha 2.

pamepn:

a)22;22 :2 = 11;11 + 1 =12;4 - 12 = 48;48 — 22 = 26.

Orrapgsipavze: wmcao 26 ycrRoe; BHYTA M3 Lerc 4, mody-
aum 22,

b) 23; (23 —1):2=11; 11 +1 =12; 4. 12 = 48; 48—
— 23 = 25.

Orrageipanme: umciio 25 HEWeTHOE; BRYTA M3 HEro 2, mo-
ayamn 23.

2. U36parHoe BaMm 9ACIO YMHOMKBTe Ha 3, K IPOH3BEAC-
a0 npmbapere 1, cyMMy OomATH YMHOKBTE HAa 3 H, HAKOHEI,
K OOJYy4YeNnHOMY pesyanTaTy mpuOaBbTe NepBoHAYAILHOE
ameno. CramaTe, CKONBKO MOJYUHIOCH, a A Cpasy JKe HazoBy
m3bpanHOoe BaAMH 9HCHO,
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Yrobwm yragats msbpanmoe 4mca0, FOCTATOYHO OTOPOCHTDH
WpaiiHo10 NEGPY 3 0T HA3BaHHOrO YHCIA; OCTaBHIEECH UHCIO
n Oyner HmCKOMBIM.

Ilpamep:

13; 3. 13 =39; 39 + 1 =40; 3. 40 = 120; 120 + 13 =
= 133.

Ot6pocus 3, momyamm 13.

3. Haxoe-umOynp 3agyMamHOe YHCJIO BO3BEMHTEe B KBaJ-
par, mOTOM ymello, Ha 1 Gosbime 3afyMaHHOT0, TOME BO3BEUTE
B KBaJipat, cooOIIATe MHE TOJBKO PA3HOCTH STHX ABYX KBaj-
pPaToB, ecaHm XOTHTe, 4ToOH A 3HAJ, KAKOe YHCAO BH H3-
Gpasm.

OrragsiBagme OCHOBAaHO HAa W3BECTHOM CBOMCTBE PAa3HOCTH
KBAJPaToOB JBYX IOCHE[OBATEIBHHX HATYPATLHEX YHCEJ;
9Ta PasHOCTL PaBHA YABOCHHOMY MeHBIIEMY 4mcay mioc 1.
Urax, ysnas, kakoB pesyJbTaT HAeilcTBHH, CIeIyeT B3ATH €ro
MEHBOIYI0 HOJOBHHY — OHa OyAeT MCKOMEIM 9HCIOM,

IIpumep:

17; 17% = 289; 182 = 324; 324 — 289 = 35.

Menpmeii monosmEOH wmexa 35 ssaserca 17.

4. 3apymaiite Kakoe-HEGYNb WHCIO, Jdyulle — XOTS K He
00A3aTe bHO — OJHO3HAYHOE, YMHOKBTE Ha O, mpmbaspTe 2,
YMHOKXBTe Ha 4, mpmOaBbTe 3, YMHOKETe Ha 5, mpabasbTe 7.
Ensa B ycoeere HaspaTh peaylbTaT, IOJYYeHHBIH BaMum,
KaK A CKa)Ky BaM, ¢ KaKOro 9HCJIA BH Hadald.

OrragrpBaEme B3aKI0YaeTca B OTODACHEBAaHHA [BYX IIO-
ClIegHEX HU@p DOJIydYeHHOro peayabTara; HaIpEMep:

7; 35; 37; 148; 151; 755; 762.

Or gmena 762 caegyer oTOpOCHETS ABe moCAegHAme NEPPH,
octagercsa 7.



5. He ouenr Gosnpmioe umcio, BO BCAKOM Ciydae MeHBIIEe
gem 996, yMuEombTe Ha 37, mpubasere 111, ymuoxeTe Ha 27,
a pesyJabTaTr OKpyramte jo ThcAuE. Ilo moldyyemHOMY BaMm
PesyasTaTy A OTrajain, KaKoe UYHCIO BH 3a[yMaJd.

YrobH yragaTh, HY/KHO BHYECTh 3 W3 9H@CJIA THICAT.

Ipnmep:

14; 518; 629; 16983; 17000.

Bruta 3 m3 ymexa THeA™, To ecTs w3 17, momxygaeMm 14.

4, Orragrisanye HeCKONBKEX UHCEIX

t. Bagymaiite TpE wmena — mna yopomeHna HeGosbmme.
YMHOMKBTE IepBO® YHCIO HA 2, BTOpoe — Ha 3, TPETHe —
Ba 5. CaoxmTe KBa MOCTeNHEX IPOH3BENEHHMA, BHYTHTE Hep-
BOE U CKOKATE MHE, CKOJBKO moayumiock, Crommre Ipoms-
BeJieHAA TpeThbe W IepBoe, BHUYTHTE BTOPOEe I CHOBA CHAKETE
MHE pesyasTaT. U, HakoHeN, CI0KHTe IBA IHEPBHX IPOM3BE-
IeHVsA W BHYTATE TpeThe. Ecam A Oyay sHATH W 9Ty IOCHIEN-
HOK PasHOCTH, TOTHA CMOTY HA3BATh TPHE 3aMyMaHHEX BaMm
amcra.

IIycts 2, y, z obosnauaior Tpm W3GPAHHKX YHCIA, @, b,
C — MHO}KHTENH, Ha3BAHHHE yTaAsBalommmM (Tak B HameM
caydae: a =2, b =3, ¢=)).

Torpa:
byt cz—ax=ua

ezt ax—by=23
ax—+4by—ez =1

Ioouepenno ckmansisas 10 ABA YpPAaBHEHHA, HOIYIHM:

2ax =817, To ecTh x=%1
- Y
2by =1+ a, TO ecth y———é—i
— s
2cz=a-4pB, TO ecth Z= o
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Hanpamep, z =4, y=17, z=28:

3-7+5-8—2.4=53 az=2"H_y
53 — 11

5-8+2.4—-3.7=2T; Y= =T,

2.443.7—5.8=—11; =213

2. 3agymaiite ofHO TPeX3HAYHOE YHACJIO H TPH ONHO3HATHHX
ymesaa, YMHOMKBTE mepBoe umcio Ha 2, mpmbasere 1, cymmy
yMHOBTe HA 5 m mpmbaseTe BTOpoe uYmedo. CyMMy OIATEH
yaBoiite, yBenmubte Ha 1, YMHOXKBTe Ha O 1 npnbapbre TpeTse
gucesao, C HoJdydeHHHIM pea3ysabTatoM Hpofeiaite eme pas
Te Ke caMue MeiicTBHa W npHOanbTe WersepToe umcedo. Horma
KOH4ETE, COODMMTE MHE KOHEUHKH pesyabTaT, a A HeMeIJIeHHO
Ha30By BaM BCe YeTHpe YHCIa.

Orrapgeianne HeoGBIYHO JIErKoe: 0T HA3BARHOTO Pe3yJIbTaTa
HYHO OTHATH 00O M NpPOYECTh CHAYANa TPeX3HAdHOe WHCIIQ,
a moToM TpH ofHo3HauYHHX. Bor mpmMmep:

234, 17, 8, 3; 469; 2352; 4705; 23 533; 47 067; 235 338,
235 338 — 555 = 234 783.

Hdas rex, Kro exan OB 3Ty HHTepecHY® 3ajgaly o00600-
AT, ¥ BMECTO YeTHpeX 9mceld B3ATH OOJNbIIE HMJIH BMECTO
IepBoro TPeX2HAYHOTO YHCIA B3ATH YHCIO MHOrO3HAuHOE,
OpABOAAM 37ech HOAPOOHO Xof neHcTBEE B BHINCOPHEBELEHHEOM
opmMepe:

234
2-23 4 1
10- 234 + 5+ 7
20-234 4 104 2.7+ 1
100- 234+ 50—+ 10-7 + 5+ 8
200234+ 100 + 20.- 74+ 10+ 2.8+ 1
1000 - 234 + 500 4 100- 7 + 50 410+ 8 4 5 4~ 3=235338
235338
555

234783
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5. Boame6Hele TaGIUIIEL

9toT cmoco6 oTragkBaEAA, HeCOMHEHHO, MeHee IpHEBJe-
KATeleH [0 CPABHEHHI0 C NpeJHAYIMEMH, HO HHTEpeCcHEl
U OYeHb Jerkmii, a Opu yMeHUH H
JMOBKOCTH MOKHO H0OUTHCA HEIJIOo-

:g g : g ; xoro sdpderTa.

8lwlslsls IIpmeenernsie pAgoM TabaHIE
wlnlzl 7!y nadp (pme. 135) MoHO BHIOHCATH
20| 12112 10} g Ha KapTOHHHX KapTOYKaxX HJH Ha
2113l 13] 11l 1 peepe. Torga OygeM TroBOpHTE O
2201414 14| 13 Boamebuom Beepe. OtrajniBarme
23115115/ 15/ 15 ocobenno sfdexTHo, ecad, 3amOM-
24} 24| 20{ 18| 17 HEB DOCJIeJ0BATEIBHOCTH CTOJGIOR,

25| 25| H| 19|19
26) 26| 22| 22| &
27127| 23|23} 23
28128| 28| 26|25
23129 29| 27| 27
3013030/ 30 29
31| 31]31) 3| 31

Pmc. 135

OTrafiliBalOImuil facT orper Ges IpOMeNJIEHHMSI, He IaAfd Ha
rabmany. EmMy momxso GHITH JOCTATOYHO, €CIM KTO-HEOYIH
Ha30BET, B KAaKAX CToa0IAX, CUMTad CIeBa, HAXONUTCA
m3dpaHHOE WM YHCJIO.

CexpeT 3aKJII092eTCA B TOM, 9T0 OTTaAHBAIOMUN HOIKEH
MTHOBEHHEO CIOJKHTH BepXHHEe OCHOBHLIE UMCHA HAa3BAaHHEX
cronbmoE.

Ecnm Kro-EmOyNb, HaOpEMEp, CKaKET, YTO 3aMEeYCHHOe AM
YHCII0 HAXOMHTCA B IEPBOM M IOCHeTHEM CToI0bHe, 0Tra Bak-
mui JoKeH HeMefjleHHO Has3BaTh 17; ecim B uernpex mep-
BHX — 30, B Tpex NeHTpPaXbHHX — 14, m T. 1.
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Crnoco6 cocrapnenms Takmx TalJdI YETATCAb JErKo yra-
naeT caM, pasbupas mpmBejcHHHe 3aech TAONHIN, W, eciaH
3aX09eT, MOMET YBeIW4HThL YHCA0 ¢ToabuoB no 6, B3ABR
B XayecTBe OCHOBHOH CHCTEMH umCell ClIefylMmyH paccra-
HOBKY umcel — 32, 16, 8, 4, 2, 1, npmuem HambonpmmM 9HC-
JIOM, 3a0MCAHHHM B HIGKHEM pAAY BceX croabmom, Oymer

14 15 16 17 18 5 6 7 8 g

19 20 2 22 23 10 1 12 13 32

24 25 26 27 28 33 34 35 36 37

28 30 3 32 33 38 39 40

34 35 36 37 38 X Xv i AWl

39 40 Xvil XIX XX XXt KXH
Purc. 136 (rabamua I) Puc. 137 (rabnuma II)

63 =32 4+ 16 + 8 + 4 4+ 2 -+ 1; nopm cemn cronbuax kK cum-
cTeMe OCHOBHEIX 9HCeJ HpHcoeR@HATCA 64, OpH BOCHME —
128, m 1. [.

Hecronbko Gojiee CIO:{HBIMU ABIAIOTCA cAeAyIom@e Tab-
aeun (pume. 136, 137, 138, 139) ¢ mpofinoit HEymepanueii: apab-
cxofl m pEMckoil. VIx Mo)KHO pachmoJosiETE B Tpex croibmax
BMECTO HATH.

OcHoBHHE 4YHCIa, KOTOPEIMEH ONEPHPYET YraabiBAIOMAM,
HE 3Ha4YaTcA, Ja M He Ao/KHEH OHTH ma Tabamupax. Bmpouem,
9TO COBCPIIEHHO W3JNMIIHe, 160 3aDOMHATH MX OYEHE JIerkKo:

Hua tabamosr Liss 27

» » IT...9
» » IIT ... 3
» » IV ... 1
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Crnemyer mpemjaomHETH OTHCKATH 3afyMaNHOe dHCIO, HO
Goneme 40, crauana B Tabmmue I, morom mo ouepenm B Tab-
munax II, III m IV, ykasuBsas, HanmcaHo Jm 8To 4UCI0 apad-
cKOME THPpaMym WIM K€ PEMCKHME. ¥ KasaHme IOpAJKA I
Baa nadp HeoOXOAEMO, TAK KAaK eCaH 3agyMaHHOe 9HCIO
HaoumcaHo apafckmME UAQpaME, TO COOTBETCTEYIOIEe OCHOB-
Hoe ymcao Tabmmup npubaBidgeTcd, a ecld ke PEMCKHMH, TO
OCHOBHOE YMCJI0 BEYHTAETCH.

2 3 4q 1 12 1 4 7 10 13
B3 | 20 | 21| 22| 29 6 |18 | 22 |25 | 27
30 31 38 39 40 31 34 37 40
v Vi 1 Vil
vii Xiv Xv Xvi XXl Xl Xiv | xvi XX | XX
XKIV | XXV | XXKI | XXXAE | XXXIY XXVI [ XXIX [ XXX0 XXXV [ XXXV
Pnc. 138 (rabampa I1I) Prce. 139 (rabamma IV)

HanpmMep, OpeAmONO:KEM, KTO-TO 3aABJIAeT, YTO 3afy-
MaHHOE HM amclo BaxonuTed sTabamue | m sanucano apabexamm
nudpama, a B rabamue IV sammcanmo pmMckmMmm nudpamm.
Torga yrageBammuil MoMeHTaAbHO BhumTaeT 27—1 u orse-
gaer: 26.

Ecam me umesno BaxopmTeA B Tabmune | m 3anmeano apal-
cxmmMa nudpamm, s Tabaunax [Im II1—prMexkuma, a B Tabmmne
IV cmoBa apabGekmmm, To Mu mmeem 27—9 — 3 4 1 = 16.

IOpyroit cmocod yrafHBasuA MOMKHO IPHEMEHUTH, HCIQIb-
3yA 20 monBmKHEIX uymcaoBhix cronbmos. C orToif meapno Ha
KapTOHE BEIIHCHBAIOTCA jBe Tabamust ¢ amcaamuz ot 1 xo 100,
SateM mX paccekalor Ha 20 TOpABOHTANBHHX CTOAOLOB,
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OrrapeiBalomuil mpepyraraer wmsbpats Kaxoe-mmbo wmeso
n3 20 cToabmoB, KOTOpHE OH BPyd9aeT, H OCTABHTH TOJABKO Te,

112|13(4]5|6|7(8]|09/(10
1111213141516 (17 ]| 18|18 20
2022|123124125|26(27|28|29]30
3132|133 34|35|36|37)|38|39{40
41142 143144145 (4647|4849 50
51 (52|53 54|55(56|57| 58| 59| 60
61 | 62| 63)64)|65|66|67|68]69|70
M |72,73(74|75{76|77;78| 73|80
8 82|83 64(85)86|87(88|89| 90
91192193[94)95) 96| 97| 98] 99| 100

Pme. 140

-

91181 (7|61 |5 431|211
92162 72|62|52|42|32]|22(12
93)|83] 73| 63)|53|43|33(23]13
94184 74{64)|54|44]|34( 24|14
95|85 |75 ]85 |55 |45)35 (25|15
96 186 | 76 (66 | 56 | 46 | 36 | 26 | 16
97 (87|77 |67 | 57|47 |37 |27 |17
98188 (78)|68|350|48|38| 28| 18
9918979 69| 59(49(39] 29| 19
100/90| 80| 70| 60| 50| 40| 30| 20

Ole|vN|lao|luo|n]|w|~

—
o

Puc. 141

B KOTOPHX HaxopmTca mabparuoe aaciao. Ocranabusie cTOXGIE!
(18) sabmpaer Hazan. 3aTeM OH foiKeH OHCTPO COOGPAsHTH,
KOTOPHX cToXOIOB He XBaTaeT, X HeMEJJEHHO Ha3BaTb
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m30pagEHOe YHCIA0, B3AB JECATKH STOrO YACIA U3 BO3DPAaMeH-
HOro emy croabpa tabamusl 11, a egUHAENN @3 OCTABJAEHHOTO
y maprEepa croxbua tabammer I (pme. 140 m 141).

Hanpumep, wTo-To m36pan umcno 37. IdTo umcero, Kaw
I BCAKOe [pyroe, HaXOZHTCA B JABYX CTOJA0LAX, a MMEHHO
B TOM, KOTODHII mMeeT B CBOel BepXHell Kiaerouxe umcao 31,
H B TOM, Y KOTOPOTO HaBepxy umcixo 7. Hak ToNBKO oTragk-
BalOmui paccMOTPHT Bo3BpameHHHE eMy 18 cronbuos m 3a-
METHT OTCYTCTBHE CTOJIOHOB ¢ HauaabHHME gmciamm 31 m 7,
OH MOJKeT MOMEHTAJIBHO CKa3aThb, uTO0 H30PAHHEM YHCJIOM
apnaerca 37.

6. YragpipaHue 4eTHCCTH HJIM HEYeTHOCTH
YHCIa MPeAMETOB

BossMaTe B ofiHY PYKY Kakxoe-Im00 9eTHOE YACIO COMYCK
(opexoB, MOHeT), a B PYTYI0 — HEYETHOE YHCIO BX, ¥ MHOMKB-
Te YHCJO COUYEK B OPaBOfl pyKe HA OPOH3BOJBHOE HEUETHOE
YHCI0, & YHCIO COHYeK B JeBoil pyKe — Ha IIPOH3BOJBHOE
gerHOEe umcxo. COMKETE MONy4YeHHEE OPOM3BEAGHHA H HA30-
BOTE pe3yJabTaT, a fA Cpa’y ke CKamKy, B KOTOPOH pykKe
YeTHOE, & B KOTOPOH HEeYeTHOEe UMCTO CIHYEK.

Ecnm massaHo ueTRoe umcio, To B mpaBoil pyke Gymer
YeTHOE YHCJIO, & B JIEBOH HEYeTHOE; €CIW HA3BAHO HEUYETHOE
umesao, To Oymer Eaobopor. Bor mpmmep:

A. Tlpasas pyxa 4, mesam 3; 7-4 -+ 6.3 = 46;
B. Ilpasaa pyxa 5, aesag 2; 7.5+ 6.2 =47,

Eme Gonee spdextHa Ipyras pasHOBHETHOCTH TOTO yra-
nuBaBnA, Ipennaraerca B3ATh B OfHY PYKY 4, a B APYIy©
7 cmHYex, 3aTeM COTep’KmMOoe OpAaBOH PYKE YyXBOHTH, a JeBol
PYKE YTPOHTH W, HAKOHEIl, M3 CYMMH IIOJY4YeHHHX LOpPOH3BE-
neHmil Brruects 27, Ecim BHuUBTaEme OKa/KeTCA HEBOZMOKHHEM,
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TO 4eTHOe YHCIO HAXORHTCA B JIEBOH DPYKe; eciid e OHO BO3-
MOXHO, TO Haolopor — B mpaBoil.

UYrobm B cnyuae mporecra, uto 27 HeJb3A OTHATH OT MOMY-
yeHHOH CYMMEI, «3aMeCTH Clefil», MOMKHO, He JaBasd IOHATE,
49TO yiKe BCe yTaJiaHO, YMEeHBIOIATH STO WHCIO0, HAOpHMep, Ha
10, crasaB: ecom He MOKeTe BHIYeCTh 27, To BHuTurte 17,
O 3aTeM IpefIOKAThH elle HeCKOJBKO APYTEHX A00aBOYHEIX
npeticTemit.

Eme nerde MOoRHO «3aMeCTH CJEE» BO BTOPOM CIydae,
Ije moJydeHHas cyMMa Goiabme 27: MOJKHO IPOJOJLKATL Pas-
IWYHEEIe fgeficTBEaA, 4TOOH moTOM 0e3 BCAKEX [ajbHeHmmX
BONIIPOCOB YKa3aTh, Iie HAXONUTCA YeTHOE YHCIO, A TIe He-
yerHOe, JT0 OOHYHO NPHBOAAT BCeX B WM3yMJieHHE,

ITpm moBTopeHEHm 3TOTO (JOKyca MOKHO BMecTo umcaa 27
¢ mofoOHKM jKe yCOeXOM OpeIJaOKUTh BEIIeCTH 28, Tak Kak
3T0 BHYWTAHHEe OCHOBAHO HA YyueTe IBYX BO3MO)KHOCTeH:

3:442.7=26; m0m 3.7+ 2.4 =29.

Wrax, oba gmeaa, xkar 27, Taxk @ 28, HaXOHATCA MeKIY
9THMH JABYMA EeOUHCTBEHHO BO3MOA{HBIMA pe3yJII:TaTaMH.

7. OtrajgsiEaH¥e NATSHI POMKACHHT

Ymceno, osnavalomee IeHb BAIIET0 POKACHHSA, YMHOMKBTO
ga 20 m mpmGasbre 77. CymMMy yMHO:KBTe Ha 5 m mpmbaBbTe
q9mCI0, O3HAYAlOMee MeCAN, B KOTOPHI BH MOABHIACH Ha CBET.
Yuuoxksbre 51y cyMMy Ha 20 m onarb npmbaseTe 77. Peaynn-
TaT YMHO;KBTE Ha O, IpmOaBbTe JABe mOochefHEe OuPpH TOfa,
B KOTOPOM BH pojmimch. HasoBmTe pesynsTaTt, a A JETKO
npoYTy IO NONYYeHHOMY BaMd GONBOIOMY I CTPAHHOMY GHCILY
TOUHYIO [aTy BAINEero POAEHNA.

OrrageiBaEme 3aKAKOYaeTcA B BHumTaBHm gmeaa 38 885
U3 MOJYy4YeHHOTO pesyibTaTa: HmepBEe ABe OHQPH pasHOCTH
YKaKyT [eHb POKEeHHdA, Apyrde ABe — MecAN, IOCJefHhe
7iBe — rof (IpeAmonaras, 4yTO OTHOCHTEILHO CTOJIETHS, B KO-
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TOopoe TPOH3OMIIO 9TO BaskHOe cobmTHe, He MoMeT OHITH
HOKaKAX COMHeHHI).

Hampmwmep, xro-to popmica 22 nexabpa 1881 ropa. Ilocme-
NOBaTeIbHO BHIIONEAS YKasaHHEE JeHCTBHA, HOIYYHM cle-
OVIOLiMe IPOME;KYTOYHEE peayIbTaThl:

20 - 22 + 77 = 517;
o5+ 917 + 12 = 2597,
20+ 2597 + 77 = 52017;
5+ 92017 + 81 = 260166.

W3 pesynsTaTta 260 166 orrammpatommi Beramtaer 38 885,
monyguB 221 281, oObaBasger maty posxperma: 22 12.81.

ITpmBemernOe 37ech 4mcao 77, KOTOpoe HBasKOH mpmbasn-
JAeTCA, MOJKHO 3aMEHHTSH JIOOEIM JPYTEM 9YHCIOM K, TPOE3-
BONLHO H3GPaHHKM OTrafibIBAIOIAM, C TeM, OJHAKO, OTJH-
ymeM, 9T0 Torga BMecto 38 885, To ects 005 - 77, mHUecTh
uykao Oyger 505%.

OrragbiBadme OCHOBAHO Ha TeX ke CaMBIX IPUHIAIAX,
9T0 W OAHOBPEMEHHOC OTTafHBAaHEE HECKOJBKAX 4ICel, Ko-
TOopoe NOZPo0HO pPasBACHANOCH BEHIIE,



VI. 13 TAMHEKOB
ITAXMATHOY JICCKH ¥ TOMHHO

Odmue 3aMeuaHus

M3 gmena pasEooGpasHBIX HrP, KOTOPHIM IOCBAIIEHA
VI rnasa HacTOAmEH KAWTA, ME YKA3aJd B 3ariaBOd TOMBLKO
JBe, XOTA 0 Hacrofmell Wrpe B mMaxXMaTH W NOMEHO He Oymer
gaske m peun. OpHAaKO W3 CAMHX IPEIMETOB, CHYFKAINAX A
ofemx Mrp, MOKHO COCTABATHL TaK MHOI'O MaTeMaTHYECKHAX
KoMOMHAOWH, 9T0 OHH JEHCTBATENBHO 3aCHY;KEBAKT 0c0Goro
paccMOTpeHu .,

Uro racaerca JOMEHO, TO 9Ta Hrpa B HOCJHEeTHEE BpeMeHA
OUYeHL Maj0 pacmpoCTpaHeHA CPemd MOJIOMEKH HJIH e HeLo-
omeamBaeTca eo0. IlosToMy ee mpaBmiaM W PasHOBHIHOCTAM
OTBORHTCA HeMHOTO GosbIme Mecra, He HCKIIYasd, KOHETHO,
TOJOBONOMOK W (OKYCOB, KOTOpPHE MOMKHO COCTaBHThH IpPH
mOMOINE KOCTeHl TOMEHO.

ITaxmMmaTHaa Zocka

1. Bozuarpa:mpenre H3o0peTaTesd

ITpegasme moBecTBYeT, 4TO BiacTHTesib MHEAME, BoCXHINEH~
HEII HOBOH mrpoii, obeman HarpagaTh m3obperaress maxMaT
«BCeM», Yero OH ToJIbKO moskesnaer. MzoGperarens morpeGosal
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HA TePBHIH B3TJIAN 04eHh CKPOMEYI0 IIATY: OH XOTed HmOomy-
YUTH CTOJALKO HNIIeHHYHBIX 3€PeH, CKONbKO MX BHIAZET, eCim
Ha OPOTHKeHId Beex 64 KIETOK MAaXMAaTHOH MOCKA Y BaWBaTh
KONWYECTBO 3€PeH Ha Kamkmoil mocaepylomeit kiaetke. Ciemo-
BaTeJAbHC, OH XOTeJ HOJAYYHTH CTONBKO 3epPeH, CKOJILKO HOJY-
YATCA B pesyiabIaTe CyMMUPOBAHMSA re0OMeTPUYECKON Iporpec-
cHE, NepBHIM WICHOM KOTOPOH sBiserca 1, dYacTHEIM 2,
a 4meiao yaeHoB pasHO 04.

Baacrenun Uapum, Gorartefimmit yeaoBeK Ha csere, He GBI
B COCTOAHHE BHJATh Takoe BozHarpakieHme. MoixHO CcKa-
3arb GoXbInee: mayke STOT BOCTOUHEIE pajka ¢ HeoOy3MaEHEIM
poo6GpamenmeM, HaBepHOe, He MOT IOPe[CTAaBATL cebe Taroro
KOJAYecTEa 3epHa!

Umeno sepeH paBHO CyMMe pAfa, COCTOAMICTO M3 cTeleHeH
q@Ecaa 2 co BCeMH IOCHef0BaTelbHRIME HokasaTeaaMm or O
mo 63, To ectr 18 446 744 073 709 551 615 seper, nam, B KY-
Omueckmx Merpax, 922 337 203 685 u®, cumras, uto Ha 1 ca®
npaxopmTea 20 sepeH, To ecth 20 MEIIEOEOB 3epeH Ha 1 w2,

Ilogcumrano, wTo, A7 TOTO 4TOOEI MOJYYHTEH TAK0e KOJH-
9eCTBO 3€PHA, CJAenoBaxo OH BOCeMB pas 3acesaTh BCI0 3eMIII0
B BoceMb pas cobpars yporxaid. VIEEIME coBaMm, KOJHYECTBO
3T0 paBHANOCH OH cbOpy 3epHaA ¢ IJIAaHETH IOBEPXHOCTHIO
B 8 pas Gompmeid, yeM Hama 3eMiA.

Xopomuit ypor fman CcBoeMY UOBEIATENH H306peTartelb
MaxXMaT, JOKa3aB eMy, YT [AJeK0 He (BCEM», 4ero MOKEeJaeT,
OH MOKET PacmoNararh.

2. JIBe 3a7a4m 0 HECKOJILKEX (Pepsax

A. Qepss B maxMaTHOH HTpPe, KaK M3BECTHO, AMEET IIPABO
mepefBATATLCA W OWTH 0 BCeM KJIETKaM, BO BCeX Hampapie-
HEAX: BOONbL PAJOB KJIETOK W L0 AHATOHAJAM IMaXMAaTHOM
mockn. Hierkm, mo xoTopeiM (epsb MOMKeT HepefBATaTHCH
m 6uTh, HasHBAIOTCA HOJAMHA, HAXORAMEMACA IOJ YTPO30i.
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Wrak, npemcrasmm cebe, 4To BMECTO — Kak 0oOHYHO —
IBYX (ep3aeil, mx mMeerca deTspe (IJIA 3T0ro OOEYHbIE IeITKU

X

O]

Pme. 142

X

Pme. 143

MOJRHO HajgenmTh npmpaierdamm ¢epzeii). Hyxmo naiftm
I HAX TaKoe pacHmofo;KeHHe HA IaXMaTHOH Jocke, 4TOOH

BO3MOKHO GoJibIliee YHCJIO IO~
Jell HaXOZUAOCH TOT YTPOBOH.

CymecTeyer HEeCKOJBKO
pacmonosKeHmil, TP KOTOPHIX
n3 64 momaeil ¢BoOOJHE TOJLEKO
2, TO eCTh OHH He HAXOJATCA
moj yrposoil. 3mech MH IpH-
BefieM [Be TaKk@e KoMOmHanwmm,
a OCTAJLHEIC TATATENH IYCTh
OTHILYT CaMOCTOATENBHO.

Ha ounpuBemenHEIX 37ech
Tabammax Kpy:Koukm o0o3EHa-

9aT (epsed, a KpecTHRKH —

X XXX
®
X X X
X X
X X
® ®
|
Pme. 144

moJidg, KoTopee He Haxomarca mof yrposod (pme. 142 m
143). IlpegnaraeM Taxie OTHICKAaTh IIOOOHEIM ke 06pasoM
MaKCEMAaNbHOE UHCIO MOoJel, HaXONAMEXCA H0of YyIpo3oi, s
geTHpeX Jafeil, CIOHOB HIN Konell, yYRTHBAA OPH 5TOM Ipa-

BOJIa [EPCIBHKEHHA STHX QHIYP.

205



B. 8 ¢epsefi Tpebyerca paccTaBETh Tak, 4To6H 0CTAIOCh
KaK MOKHO 0oabme moseil, KOTOpHe He HaXOAATCA MO MAaX0M,
Bor omEO ma pemermii, mpam KoTopoM ocraercsa 11 csoGoREHX
monedt (pme. 144). MomHO mpeno/KuThH eme u Apyrue paccra-
HOBKH dep3eil, Ho JI0 CEX NOp eme He yAaloch HaldTm TaKoi,
IpHE KOTOPO# gmeyo cBoOOMHMIX KIeTOK Onao 6H 64IbmMmM,;
ONHAKO HOKa HUKTO MaTeMaTHYecKW He ZOKas3al, YT0 9T0 He-
BoamoxkHo. ITosTomy B HacToAmee BpeMa 11 cBoGOmHEIX Kie-
TOR cumTaeTca mpefeimoMm. HecomEeHHO, cromT mcmpobo-
BaTh, HE yjacTcA Jau NoOETH 5TOT MEPOBOI peROpH.

3. XomoMm KoHd

B KoHOme mpomioro m B Hauaje HEHEIIHETO BEKA OYeHB
DONyAAPEHME OHJIM IMaxMaTHHE 3aJaYd C BAPHAHTOM KOHA.
OHz GHLIE OCHOBAHLI HA TOM, 9TO B KQKAOM KBajpare, pasfe-
JIeHHOM Ea MeHbImee mim G0JbIIee YHMCI0 KIeTOK, OHIH BId-
CaHHE OTHeJbHbIE CJIOIH, 0YEPEIHOCTH KOTOPHX CJef0BaJio
OTHICKATh, HCHOJB3YA XOAH INaXMaTHOTO KOHA., B pemennm
DOJNY9al:d CTHIOIOK HJl adgopmsM.

Onmmaxko me 06 stmx sagauax OymeT sfech HATH pedb,
a 0 Tex IPaBENAX WA CH0CO6aX, HCIOJL3YA KOTOPHIE MOMKEO
IMaxXMaTHEIM KoHeM o00o#TH Bce 0Oes mckalouerumsa 64 moua
maxXMaTHOH JOCKH, DOOHEBAB B KAKAOM H3 HAX TOJBKO OfUH
pas.

Jlas Tex, KTO He 3HAKOM ¢ OpaBHJIaMd MIaXMaTHOH HIpH,
Mbl IOPEBOJUM JfBa YepTe;Ka, OOBACHAKIIHE, B 4EeM B3aKIH-
qaeTcsa XOf] maxMaTHOro KoHa. Harmagmmit merom o6eacrEmT
BCe 3HAUYUTENBHO CKOpee, ueM IIEHHOe ommcaHme. Mraw, ma
pacyske 145 m3 mons, o003HAYEHHOrO KPYIKOYKOM, MOMKHO
XOfaMH KOHA IOHacTh B KasKHoe IoJe, 0003HAYeHHOE 3Be3-
DOuKaMu,

Ha pucynke 146, Baumnas ¢ mous, 0603HATeHHEOro GyKBOI
@, MOMHO XO[aMH KOHA B an(aBETHOH ouepemHocTH 0Golith
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8 momeit, 0603HaveHBHX OykBaMH, W W3 HOIA A BePHYTHCA
HA mouje a.

BonpocoM XomoB KoHsS mo maxMaTHOH JOCKe 3aHAMAJOCH
OYeHb MHOT'O MaTeMaTHKOB; CaMBIMA (QYHIaMEHTAJIbHBIME fB-
NAKTCA WCCIeROBAaHHA BHAMEHHTOTO MaTeMaTHKa oJHiepa.
Ero Mmerop cumraerca cammM o6mmM, XOTS I He CaMEIM JIer-
KHEM, MH er0 IPABOJUM IepPBEIM.

Merop Siinepa (xomem XVIII Bera). Xoms koma Haum-
HawTCA ¢ A06ol kneTk:, n KoHb 06XoxuT Ges ocoGoro Bubopa
HamboJbmee BOBMOKHOE YMCIO KIETOR, 0003HA9asa HX Hocle-
RosarenpHEME umcaamn, Horga Bce BosmosxHEIe Xomsl 6yzyT

R a | 71 ¢
*® %
0] d h
® £
* ¥ g b | e
Pme. 145 Pmc. 146

HCIOOIL30BAHE, TO GCTh eCHH W3 KaKOTO-HHOYOh OIS KOHEB
ViKe He CMOMKeT HATH JaXblle, TO TO MOJe HASHBAIT mocIel-
HAM ¥ OPECTYHA0T K HepecTaHOBKAM, HEedb I CI0c00 KOTOPHIX
JyUme BCero OOBACHAT IPHMEpH.

IlpemmonomxuEM, 9T0 KOHE ycuelx oboiitm 63 monsa, ommako
He Mo;keT fFoOpaTbcd M0 HOCHegHero Hoid, 0003Ha9eHHOTO
Ba pmcyHKe 147 KpymxoM. Torga OTHICKHBAKTCA KIETKH,
gepes KOTOpHEe caMoil Kpardailmed moporoi KoHb Mor Oml
m3 moaa 63 momacTh B IOJe, eme He 0003HaYeHHOE HOMEPOM.
Tagumu moaamMz ABAA0TCA mousd 16 mw 15 (cymecTByIoT TaKHe
H Ipyrae OyTH AJAA Oepexofa KoHA m3 mouad 63 Ha mome @,
mampamep 16 m 47, 14 = 15, 30 29 m 1. 1.), ogHaKo BEHGH-
paeM JiA OpHMepa HepBYI0 AOPOry, a Jpyrae oOCTaBJAeM
9ATATeNI0 [JA CaMOCTOATEILHOTO HU3Y9eHHA,
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B oToM ciyzae crTaBEM B moje, 0003HAUCHHOM KPYHOT-
KoM ® , amelo 64, mepemocuM 63 Ha Mecrto 15, moToM Iepemno-

54

25

az

58

27

44

a

6

55

43

4

57

53

23

20

12

45

28

40

19

32

13

21

58

3

52

63

22

29

46

39

10

31

a7

2

59

51

62

37

16

60

35

©

36

17

50

61

36

15

48

1

Pme. 147

7124153 (36| 5122|5134
54{ 37|16 |23|52|35| 4|2
25 8555 4512|3350
3859|4613 |48 57|20 3
9126(15|56( 11 |44]49|32
6039|110 (47| 14)31) 2|10
27116 {41 | 62| 29| 18|43 | 64
40|61 28|17)|42(63)|30] 1

Prc. 148

caM 62 Ba mecro 16, sarem 61 ma mecro 17, 60 ma mecto 18
O Tak jadee, HOOYepe[HO, KaKk yKazaEo Ha pmcyHke 148.

@|54]{41]50}43|52|® |48
®(@|38]|53]©|40|44]|15
37(40| 1 ]42|51[16 47| @®
©|21|36(39|12|45]|14| 29
35|z |33|22| 1|28 | n|as
20|23|18(@® | 10|13 ]| 30| 7
3|aa|25(32|5]|8]|27|@]
411914012831 ]|6|@®
Pne, 149

Korma MsI, Hakomen, noiimeMm
710 TOJsA, KOTOPOe CHadyalda 3a-
HOMaJX HOMep 53, TO Temeph
Ha HeM oKaercad umeao 195
TakEM oOpasoM, pT0 moxe Oy-
7leT COeJUHEHO XOJMOM KOHA ¢
moseM 14. Ilona ke or 1 mo
14 He mopJe:KaT HEKAKAM H3-
MEHCHH AM.

IIpepmonoxEM TeOeph, 4TO
mocjie OepBHX XOROB KOHA
ocTamoch CBOOOTMHEIM HE OFHO
moxe, a 10, kar »To yKaszamo

Ha pumcyake 149, rfe mossa, mo KOTOPHIM He NPOIIET KOHb,
0003HAYCHE KPY/KKaMH,

Homs «yBa3», Kak sammM, b uoxe 54, B atom cayuae me-
pecraBiseM 1 Ha BTOPYI CBepXy KIGTKY IEpBOrO CJeBa
croibma, 5a MecTo 1 cramer 2 m Tak Jgajiee, HAKOHEN HA MECTe
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54 oxramerca 55. Taxmm 06pasoM, YmCI0 TYCTHX MoTel yMEHB-
mAN0Cch HA efWHANY. PesynbraT BCex HmepecTaHOBOK IOKa3aH
ga pmcyrke 150,

B s10M HOBOM KBajipate mode 39 coefEHEHO XOXOM KOHs
C BePXHOM JIeBHM 1oaeM. X 00M KOHS COeHMHEeHH TaKHe mMOJIA
38 m 55. Torga M CTaBEM B JIeBOM BepXHEM IyCTOM YTy
amcno 56, a Ha Mecto 39—55; Ha MecTo 40 crameT 54, Ha MECTO
41 — 53 m Tak janee, BIJIOTHL o moiaa 38, KOTOpoe He MOJ-
Bepreercsa waMeHeHmAM; dmcaa 37, 36, ... Toxe ocTaHyTCS

©f55)42]51]44}|53|@ |49 56| 39{ 52| a3| 50| 41| ®]45
11®]39]54]® 53|45/ 16 1 |®|65)40|©]aajag| 16
B4 | 2(43|52|17]|48|® ?653251421745@
© 22|37 |40(13|46| 15|30 ©|22|37| 54| 1348|1530
3| 3|34|23[18]29{12]a7 36| 3 |34|23|18|29] 12|47

R ARIRICKRIBREE 21124(19|© | 11 |14 |31

4 8
4 (35)26(33|6(9|28|@ 435/{2/33|6 |9 |28{@®
25020 5{10127)32|7|® 25/20( 5102732/ 7|1@®

L

Pmc. 150 Pmc. 151

Ha CBOMX mpekEUX MectaX. JlanpHelimme mepecTanoBKE Ipo-
JeaTh Yiie HeTPYMHO, OHM BCe MOKAa3aHH Ha pmcyHKax 151—
159.

Targmm obpaszoM, Hama 3afaua pemeHA: BCA IMaxMaTHas
OOCKAa DOKPHTA NOoCaeNoBaTeJbHHMA XogaMa KoHd. Ho o6rrano
HA 9TOM He OCTAHABJAHBAKTCA, a CTPEMATCA yCOBEPIMIEHCTBO-
BaTh peIleHHusA TakuM 06pazoM, 4TOOH 06X0X KOHEM IMaXMar-
HO# JocKE ORI 3aMKEYTHIM, TO eCTh 4TOOH m3 monsa 64 moxxHO
65110 momacTh B moJjie 1; Torma KaMKmoe IoJe MOKHO OPHHATL
3a HepBOe, ¢ KOTOPOTO HAYMHAITCA XOJH KOHA.

Yro6H 9TOTO MO6UTHCA, MEI OTHICKABAEM ABa MOJA ¢ mOCe-
JOBATeNbHEIMH YMCIAMH, TO €CTh TaK@Ae, KOTOPHE COeJHHEHH
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a1
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Mexxy coGoll XofaMH KoHA, OpAYEM OJHO U3 HEX COTHHEHO
XOf[0M KOHA ¢ moXeM 1, a mpyroe — ¢ moueM 64. Taxmmm Ha
pacyrxe 159 aBuaaioTca mona 48 m 47. SaTeM mepecTaBiAeM

2 |29|16|25|18 |27 |62]23 2|63|30)|49|56|47|128| 51
1513211 |28|63|24 |19 |38 31|60|1 | 64| 29|50 55|46
30| 3|14 |17 26|37 | 226t 62| 3 |32{57|48|45(52] 27
33 (52|31 |4 |50|20|30 |44 59|18 | 61| 4 |25|54[39| 10
56|13{34|51 36|43 60|21 22133158117 |44|11|26] 53
53 /50| 55|56| 5|40 43| 8 19{16(21{24| 5 [40] 9 | 38
12| 57|48 |35]|10| 7 46| &1 34(23|14 (43| 36| 7 [12| 21
4954|111 |6 |47]42] 4 | @ 151201356 | 13]42 37| 7
Pme. 158 Pme, 159
19| 2 |47|6 | 9 |64|45] 14 a|b|c|d|albjc|d
48] 5 | 18] 1 46| 15[ 10] 63 cld|alblc|d|alb]
312049\ 8 |17|62|13|44 blalA|B|C|D]|d]|cC
354 |21 |az2| 1] 56|27 dlc|c|plals]|e]«
30|50|7 |34|61|28|43(12 a|blB|AalD|C|c|d
36(33|38|41|22|57| 26|55 cidip|c|B|a]al|b
51140|31|60(53|24]29| 58 blajdjicec|b|ald]|c
32| 37[ 52| 23] 30 50 54| 25 dle|blald]|c|b]al
Pmc. 160 Pnc. 161

nocxenHee moixe 64 ma Mecto 47, 63 momamaer ma Mecto 46
= Tak Jajiee, HoKa He goliger mo 1, KoTopaa oKamkeTcA B IOJIC
¢ HOoMepoM 64. B KoHEWHOM pe3yiabTaTe IIaxMaTHasg JOCKa
npumobperaer cremylommi Bmp (pme. 160).

Pamounsiii merog Myna (1843). llaxmaTHad focKa ZeaaTcs
HAa JIBe YacTH: BHYTPeHHIOK0, cocToAmyIo u3 16 moseii, m pHem-
HOI B opMe pamu m3 48 momeit (pmc. 161). B mous mmyT-
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peHHero KpajpaTa BOECHBaeM 3ariasable Oyxso 4, B, C, D
TakaM o6pasod, 4ToOH KayKgad E3 3THX OYKB, HOBTOPEHHAA
"YeTHpe pasa, o0pasoBaia KBajfipaT WIZ PoMO XOHOB KOHA,
TO ecThb TaKOi, MO BCEM CTOPOHAM KOTOPOTO MOKET XOIHUTH
KOHB, T€ jKe caMple OYKBH, TONLKO CTPOYHBIE, BIHCEIBaeM
B PaMOUHBIX KJIETKAX Tak, 4ToOBI XONB KOHA [0 KayKMOH @3
HEX 06pasoBeBajm 3aMKHYTHE MHoroyroisHmkzm. Hak merko
yOemmaThcA, HOPAMOK paccTaHOBKA OYKB TakoH ke, Kal
I B IeHTPaJdLHOM KBafgpare.

albic|d|alblc|d 34|51 |32|15]38|53[18| 3
cld|d|b|c|d|al|b 3| 14{33|52|17| 2 |39]54
blaldl|lelblaldlc 50(33|16)29156({37|4 |19
dicid|lajd|c|b]|a 13130|49|36| 1 |20 55|40
alblc|d|alb|c|d 48(63|28| 9144|57)|22| 3
cldlafbfc|d]|alb 27112145641 21| 8 |41]58
blal|d|eci{b|ald]|c 62 (47|10 |25} 60|43 | 6 |23
dic|blald|c|bla 1126 61|46] 7 |24|59]42
Pme. 162 Puc. 163

Honms HaumBaer Xomsl 0T KaKkoro-EHGyL PaMOYHOTO IOJIA;
Korfia oH mpofimer mo mabpamHoll 6yKBE BOKPYT PAMH W B
12 xopos Gyner mcuepnana, HanpaMep, GykBa @, Torma OH ne-
pexofar BO BHYTDPeHHUI KBajgpaT, OfHAKO He Ha OyrBy A,
a Ha Kakyw-nOyznb pyryioo, sanpamep B, C uam D. Ilpoiiga
Bce moJis, o6osHavenHsIe 9TOH OYKBOH, KOHb CHOBA MEPEXOIUT
3a paMy — Ha 6yKBy, mo KOoTOpOIi OH eme He XOMHI, ¥ BHOBb
oferaeT BOKPYT paMhbi, mOka He Oymer mcyepmaHa [0 KOHIA
sTa OykBa, @ TaK mamxee, noka He mobeperca mo moaa 64,

Meron Poske — penenne ma gdeTeeprn (mepBas HOJOBHHA
XIX B.). 9T0 caMslil TeTKEil, BO MATOE3BECTHEIH cOCOG XOIOB
romsa. lllaxMaTHAA JOCKA JenTCA KPEeCTOM Yepes LeHTp Ha de-
THIpe PABHEE uacTH. B Rammoii ma 51TEX 16-KIeTOUHLIX KBAagpa-~
TOB paccTaBIAalT GYKBH a, b, ¢, € TOYHO TaKuM sxe 00pasoM,
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KaK MBI 5T0 eJIalld BO BEYTPeHHEM KBajgpare oo Metony Myma.
Korp naummaer xoguts ¢ mo6oit 6ykse. OH mpoxoguT mooge-
pefHO IO BCEGM YeTHIpeM moaAM, 0003Ha4eHHHIM 3Tol OyKBOM
B JJAHHOM KBajpate, 3aTeM IEPeXOTHUT HA TY ke caMylo OyKBY
cOCef[HET0 KBajpara, @ T. [I.

Ucuepnas sece 16 moneir, oGo3HaueHHNX AaHHOH GykBOIM,
ROHB MEPeXOofHuT K ciaeqyiomed Oykse, 9ToOH CHOBA, MPOXOAA
o ee IOJNAM, 3@raaroM o6exaTh MAaxXMaTHYK MNOCKY; Tak
NpOJO/DKAeTCA OO TeX Imop, HOKAa KOHEL He o6olmer Bce
64 moma xpagparta (pmc. 162, 163).

4. Jipyrne sajaum Ha ©0Xoj Doieil maxMaTHON HOCKH

Hpome cameix momyasapHeX m Hawmbosiee paspafoTaHHBEIX
3amay Ha o6xox mosell maxMaTHON JMOCKH, KAKAME ABJIAIOTCS
3afaul ANA IIaXMaTHOTO KOHA, CYLECTBYIOT ellie W ApyrHme,
MeHee H3BECTHHE, peIneHWA KOTOPHX, ONHAKO, ABJIAKTCA
OueHb IOJIE3HHIM H HHTePeCHHIM pPazBIedcHmEM.

Taxoit 3agaueil 6ymer, HanpmMep, He IPepPHBaeMbId HATE
ofer ¢epseM BceX HIA TONBKO KAKAX-TO ONpPefeNeHHHX IoJeil
IMaxXMaTHO# JOCKH OpHE YCJIOBHE, YTO OH JOMKEH HAa4aTh
I KOHUHTH HA JBYX TOYHO OUpeJeleHHHX monax. Ty ke ca-
My[0 3afady MOKHO HOCTABHTh W JJiA JaJbH, 8 B HEKOTOPOI
CTelleHH O [JJIA cioHA. BosMomkEoCTH HiaA m300peTaTe bHOCTH
4@TaTeJA B 9TOH 06s1acTH 09CHD MEPOKM. ..

-

Maruyecrkoe nommso. I3 wactm ko- I”m“m""ml
crel MOMHHO MIH e W3 BCeX Kocrtel
IOMOHO MOMHO COCTABATH OYeHh WHTGPECHEIE MarmuyecKme
KBaJPaTH.

A. C mBagpaTaMm, COCTOAIMEME 73 9 KICTOK, CBABAHEL
s3ajaum CHGLYIOIIEro Ccofep:KasuA.
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K ceMm KocTAM ¢ IyCTHME KBagpaTaMd HYKHO IOZ0OPAThH
ellle B¢ TaKWe KOCTH JOMOHO, 9TOOH MOKEHO OBLIO COCTaBHTD
BOoMMeOHHHA KBafpaT, B KOTOPOM CyMMa BCeX 09YKOB KOCTei,
pacImoNoKeHHEX B CTON0Imax, pAJAaX H BROIEL [fuaroBalef,
BHIPa/KaJIach OJTHAKOBHM YHCIOM.

ITpmBomuM pemenme: K KOCTAM € (IyCTHIM@» KBagpaTaMmm
momoGpansl ciaegyomuae kocta 1—6 m 2—6; Marmdeckad cyMMa
pasHa 12 (pmc. 164). Kaxue rocrn goMmHO Hy:HO Iofo6paTh
O KaK COCTABHATH BOJMIeOHHIH KBagpaT, ecli BMeCTO 7 KocTel
¢ (OYCTEIME» KBaJpaTaMd MH Bo3bMeM 7 efUHHIN T 7 ABOEK?

Pmc. 164 Pme. 165

Hakme 6ymyT B KaKIOM H2 5THX KBafpaToB MaraiecKHe
cyMMer? MosKHO JE COCTABHTH TAaKEEG MarmdyecKHe KBaXpaTHl
w3 7 OATepOK @mam 7 IHecTepoK!?

B. C kBagpatamm, cocroAamuMa 3 16 KieTok, CBABAHEL
Gollee CHOMHBIE 3amadd; oTofpaB Bce KOCTH C (IIYCTHIMEI»
KBaJ[paTaMu W C eUHWIAMEA, K HEM HYHHO NpubaBHTH eume
TaKHe TPH KOCTH, 9TOOB MO;KHO OBIIO COCTABHTH MarmyecKail
KBaJpar.

IlpasommM pemenme: Marmueckas cyMMma papHa 18, a mo-
noOpansl ObLd CaeLyIOmEE KOCTH goMmHO: 2—5, 2—6, 3—6
(pzc. 165).

IMompoGyifite B aToM BOAmMeGHOM KBafpaTe NEPECTaBHTH
mepBHI cTos0el mJiu IepBHI pPAJ Ha IOCHefHee MECTO H BH
y0enurech B YAHBHTEABLHOM CBOHCTBE 9TOr0 KBajpara, a
AMEeHHO B TOM, 4TO OH He HIepecTaHeT OBITh MarmdYeCKHM,
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W cuoBa mosaBismeTcsa OCKyIIeHAc¢ COCTaBHTH TaKHe Ke
KpagpaTel H3 KOCTeH JOMHHO C 0OABIIAM YHWCIAOM OYKOB.

ITonpoGyiite!

Pme, 166

B. HpagpaTH, cocroamme n3 25 kierok. Hmxe nmpmeogEM
MarmyecKmd KBajmpaT, COCTABIeHHHH m3 25 KocTell HOMEHO,
C KOTOPHIM CBAZAHH CIeTyIOmEe BOOPOCH: KaKde TPH KOCTH

Hy;KHO OBIO o0TOpOCHTH?
Henapsa am orfpocuTs mpy-
rme? Ilpm wakmx mepecra-
HOBKax kBajpart (pmc. 166)
ocTaeTcs MarmyecKmM?

I'. Marnueckuii kBagpar,
COCTaBNEHHHI M3 BCeX KO-
cTefl pgomMmHO, ITO, HeCo-
MHEHHOQ, CaMBIil mHTepecHH
I caMeIii XapakTepHBIil Ma-
rUyYecKkdll KBagpaT W3 KO-
creit gommuo., O oramuaer-
¢ CaMEIM OpAHIANAATBHBIM

Pmc. 167

o6pasoM OT BCeX OpefHIYINAX, TaK KaK B BeM CyMMEDPYIOTCS
OYKH He LEeJHX KOCTeH, a OYKZA KBafpaToB, KOTOphe (eclm
HE YYHTHIBATh «OYCTHIX» KBAJpaToB, 00pasyomux mocaeqHn il
cToiben) COCTABAAIOT MarmueckKmil Kpagpar ms 49 KieTok

(pme. 167).
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Prc. 168

216

Yrageeanna. A, Moxbo nm yragarh, Kaka-
ME KBajpaTaMd OKOHUYHTCA PAN, HauaTH HaHHOIL
rkocrelo gommEo? HoHeuHo, 3TO MOMKHO yrajgarh
H NpeICcKasaTh IPA TOMOINA MajeHBKOTO... Mo-
IIeHHTYeCcTBa.

Bce xocTm [OMEEO HepeBOpavdBalOTCA (JH-
IOM» BHE3, WX OYeHbL MJOJr0 W OCMOTPHTEIbHO
IepeMeIINBAIT, TAWKOM NPAOPATAB B PYKe ORHY
O3 KoCTeil — BCe PaBHO KaKyl0, JHIMEL GH TONBKO
He «RyOab».

TpenmonokEM, 9TO0 TO KOCTH 3—I.

3aTeM KoMy-iuG0 H3 OPHCYTCTBYOIIEX ILpej-
JaraeTcs, 9To0B OH HAyraj OTKPHJ KOCTh B Ha-
4ax K o0oMM ee KOHIAM LpPUCTABJATH KOCTH IO
O0OHYHEIM NIpaB@JaM HIPH B JOMEHO,

B »sro spemsa, urofe Be3BaTh Goapmmi ag-
(deKT, MOKHO OPOBOJAHUTH OYeHb 3aMyTAaHHHE BH-
9MCJACHHAA; 3aTeM, KaK OBl B pe3yJbTarTe 5THX BHI-
yucaenwil, 06EABATE, YTO PAN, HAYaTHI BEIHYTOH
HayraJ] KOCThIO, MOCKE TOr0 Kak OyAyT BEICTABIE-
HEl KOCTH JOMHHO, GyIeT EMeTh Ha OJHOM KOHIE
3, a Ha [OpPyroM 5 0YKOB, — XOTA 3T0 OBLIO W3-
BECTHO YTaOHRBAOMEMy C €aMoro Hauaja, ¢ TOTO
MOMEHTA, Kak OH CHpATaNX KoCTh 3—D.

ITpmBenerHOE DHIME yragblBaH@e OCHOBAHO Ha
TOM CBOWCTBE TOMHEHO (cocTostmero m3 28 Kocrtell),
9T0 IO OOBIYHEIM IPABHJIAM HTPH H3 BCeX KOCTeld
DOMIHO MOKHO COCTABATE 3aMKHYTHI kpyr. Ecam
e OTKyHa-HEOYNL YHaauTh OZHY W3 XKocTeH mo-
MEHO, HapaMep 3—D, T0, KOHEYHO, B 3TOM MecTe
obpasyerca mpobell, Ha KOHOAX KOTOporo OYZYT
HaXOJATHCSA KBAJPATH KOCTeH ¢ TAaKOM JKe THCIOM
OYKOB, KaKoe GHIIO0 Ha YHAJAeHHOH KOCTH JOMEIHO.

B. Har yragarb, CKOIBKO KoCTeH JOMEHO Ie-
peMecTHIMT,



Cocrapnserca cunegyromuit pag ms 25 kocteil (pme. 168).

B sToM pany, Kak JerKo 3aMeTHTh, B CaMOM LEHTDE JIEKAT
xocts 0—0. B BepxmeM koHIe psama KOCTH HOMEHO PacIoio-
JKeHH B HOpPAAKe yOGHBaHHA 9Ymelna oukoB — oT 12 mo 1,
B HIDKHEM :Ke KoHme 12 KocTeil pacmolxo;keHH COBEPHICHEO
OpOH3BONLHO. DBech 5TOT paAx mepenopasmBaeM (JIAILOM»
BHE3 W TpefiaraeM KoMy-iEfo M3 OpUCYTCTBYIIOHX B OT-
CYTCTBEEG YTrajHBAOmMeEro NepeMecTHTh ¢ HIMKHETO KOHIA
PAA BBePX HECKOJBKO KoCTeH. YTranHBalomuil, BepHYBIIHACE,
OTKpPEIBaeT NEHTPAJILHYI0O KOCTb, YHCIO 09KOB KOTOPOH yKa-
35IBAET, CKOJBKO KocTell moMuuO OBRIIO HepeMemeHO.

MosxHO yemoBETBCA, YTOOH 4WMCA0 MepeMEMEHHEX KOCTel
He mpeemmano 5 mam B; Torga yrajgsipanme MoxHO Oymer
aerxo mostoputh. Ho Bo BTOpOit pas mysmuo Oymer oTKPHTE
He NeHTPalbHYI0 KOCTh, & TY, KOTOpasA paclosio;KeHa Ha ¢TONb-
KO MGCT BHIKE ee, CKOJBKO KOCTel ORIIO ImepeMeleHo B IePBhIil
pas.

ITpmeMH 5TOr0 yrajgHBaHUHSA HACTOJIBKO IOPOCTH, YTO BCE
o0bAcHCHEA OHIE OH W3IUIIHM.



VII. MATEMATHYECKHE HUIPbI, PA3BJEYEHU,
TOJOBOJOMEKH, ®OKYCBI, IIYTKH

1. JIaGupuEHTEHI

U1 crHOBa offHO W3 MaTeMaTWYeCKWX UYy[eC, BOSHEKHOBEHHE
KOTOpOr0 3aTepsiHo B JeTeHgapHOM cympaxe mcropmu. Hapn
Jlemcmyc, 3HaMEHUTHI eTHITONOT, YTBEPIRAAET, YTO Ha3BaHMe
«1abupEHTY HPOHCXOLUT OT eTHIEeTCKHX CJOB: «lepiy — «cBA-
TOe Yupe:KmeEme» u «re-hinty — «ycrse kamamas. pyrme
Je YueHLIe CYHTAIOT, 9TO BTO CIOBO TPEYECKOTO IPOHCXOMKE-
HAA, oGoBHAYANOIEe «mOA3eMHEIE XOHNE». BOSHEKIO JAm 3TO
CT0BO, TOHATHE W [JaKe CAME COOPYMKeHHA Ha Tpeueckoil
3eMiIe HJIA mMONalio TyJa MHOTO BeKoB Hasany m3 Ermnra, BrAc-
HOTH HEBOBMOJKHO.

Wz pabor Jlemcmyca masectHO, 9T0 B Ermmore Hap osepoM
Mospre 70 CHX HOp CYIECTBYIT pasBaJWHE J1a0HpHHTA,
mocrpoerroro B 2100 romy mo H. 5., CJIeHOBATENBHO, CAMOTO
IpeBHeTo um3 cymecTsylomux., O HpyrEX [ABYyX [JpeBHEX
aabmpmETax Bemommraer Ilawrwi, a mMerHO o JleMHOCCKOM
rabmpmETe Ha ocTpose JleMHEOC m mranpaEckoM mox Hirosmeit.
OpHEako caMEIM M3BECTHEIM ABIAeTCA nereEgapumil Hpmrexkmit
aa0EpmHET, B KOTOPOM, Kar MOBECTBYeT IpegaEme, NpeGrBaIo
MHOTHe TOfBl CKasouHOe uypgosmme MumHOTaBp, IOKa, HAKO-
Hen, GoraTeph Teseil Be zabpanca B TabEPHET B He YMEPTBHJ
YyAOBAIIE, a 3aTeM OIaromoMyYIHO W XHETPOYMHO BepEYJICA
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mazay Oxaroflapa Bomexmeil B TOrOBOPKY C TeX BpeMeH
EATHe ApHATEED.

Pucysxkamm nabmpmmETa yKpamalm B paHHee CpefHeBe-
KOBBG OJEKEl XPHCTHAHCKAX MOHAPXOB, 4 IOTOM, 0COOEHHO
B XII cTonernmm, cTeBH m mapKeTH XpaMoB. JTo OGHLI CHMBOJ
3aIyTaHHOCTH 3eMERIX JNOPOT H JIOACKEX OIy;KmaEmi.

B nmosgmefimme Bexa TafEpPHHTH yTpaTHI® CBOH HepBEY-
HHH MECTHYHO-peJIMTHO3HHI XapakTep W CTalW OpeaMeroM
YKpameHAA B PasBIeYCHUSA B IPOMAJHEX KHKECKAX MaPKaX,
IBOPHAX @ T. I

Bce msBecrable galEpEHTEL MOMKHO pasfeldTh HA KaiKy-
muecsa B HacToAmme, 60 BO MHOTHX CIyYadX OYeHH 3amy-
TaHHHN PECYHOK HA CaMOM jiele INpejcraBiager co0oi MHO-
TOKpAaTHEIE W3rHOK OmHOU
Iopor:.

Ecenn Bacroammii mabm-
PEET ME OHpefelEM Kak
nyTaEHOY AOpOr, MO KOTO-
PEHIM 0UeHb TPYLEO KobpaTh-
cA Jo OeHTpa, a TakKe BHII-
TH Hasal, TO B KOKYIIEXCA
nabmpaHTax Bce HaoOOpoOT:
BOfifA B Hero W HANpAaB-
JAACH BCe BpeMA BIepef,
HeJb3A He HOWUTH JO0 IEHTPa,
a DOBepHYR Hasaf, Heab3sd
He BHETH H3 Hero. Prc. 169

TaxkmM Kamymmmed Jaa-

OEpPEHTOM ABJAeTCA NpUBefeHHHIT 3xech HA prcyHKe 169 sma-
MeHOTHIT TabmpuuTr B KadexpanbaoM cobope B Ilaprpe (pac-
MOJIOA{eHHOM Ha PACCTOSHEE HECKOJILKAX JECATKOB KHJIOMET-
pos or Ilapmixa), mMeommit B smamerpe 40 JokTeif, uepes
y3KHEe OPOXONH KOTOpPoro npobmpainch BepylIlEe ¢ IO-
KasgHHBIMA IICAJIMAaMH,
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TagaM e RUKYyIEMCA JabHPAETOM ABIAETCA Npube-
mempnit Ha pmcyexe 170 mTanmpaHckuit  maGmpmHT
XVI cromeTmsa, a rawke JaTckuil jabmpmaT, OTHOCAIMEECA
K TOMY »JKe caMoMy BpeMeHH, H3obpameHHEIH Ha pH-
cyarke 171.

TIpoMesxyTouHOE MECTO MEHAY Rakymummcea XabmpHn-
TaME @ HACTOAIMEMI 3aHAMAIOT 1a6HPIHTH, B KOTOPHX MOMKHO

—|{=

Pme. 170

mepeABUraThCsA € MONHOH YBepeHHOCTHIO, ecIm 3HAelb HX
CeKpeT, ecim mMeeTcd XOTh OJ[HH MaleHbKWH yKasaTelh —
Kax OH KaI0Y K 9TOH B3aragke, Kakymieiicad IpesBHYANHO
3alyTaHHOM.

Takoro Tooa Ja0EPEHTOM ABAAETCA CcafoBHil maGmpuaT
s Hemron Kopr, nemomanexy or Jlommoma, cospaEHHil u3
mnaiep rpaGoBHX JepeBheB, BeAYMAH K AByM Goinmmu
JepeBbAM, IOJ KOTOPHME HeKOoTAa CTOANa ckaMeiika (puc. 172),
9roT nAGHPHET OTHOCHTCA, KAK YTBEP/KJAOT HEKOTODHe
mcropukd, eme kKo Bpemerm lempmxa VIII. Om sammman
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eshime 1200 x6. #. Ero ammem TAmyimcs Ha mONOBHEY
aHmAHCcKoll Mmam, To ecth ma S00 4.

=1

N

1

Iy
l._l

Pmc. 171

910, KaK BEJHO OO PECYHKY, JalHpOHT, B KOTOpOM HelcT-
BATeJIHHO MOKHO 3a6aynmThesa. Ho, eciim msBecter ero cexper,
ecii 3Haellb, 9YTO, HePeABATrasAch BOepe], HOCTOAHHO CIemyeT
Opuep;KABaTHCA WY NPaBOd KA JeBOH CTOPOHEI, eT0 MOMKHO

Pme. 172

o6oiiTm BOKpyr 0e3 BCAKAX TPYZHOCTeH, MHHYA HIPH DTOM,
KaKk BHEJHO Ha pucyExe 173, TONBPKO OJHY-e[HHCTEEHHYIO
aNJaenKy.

JlabupuuTH, mmOKAa3aHHEIE HIKE, JTO YiKe HACTOAIWHE
JIabuPAHTHL,
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Pucynor 174 npencrasiusger a¢deKTHEH, X0TA I He CJIAII-
KOM 3amyTaHEHH HeMenkmid nabmpumHT.

Ovuens nobGonsTHEN TAD Ta6EpHETA TpPHBEeH Ha PHCYH-
ke 175,

Pmc. 173

On GHX co3padH w3 IPAAOKR BHICOTOH OKOXO ofHOrO (QyTa,
BBIOIMUXCA M MepeIieTalnmuXxcea ra mromamm okoxo 4000 ke, at.
CymectBoBan B Amrimm B rpad-
cree Hopcer mo 1730 ropa.

Hro mafifer myTts K mIoMe-
mMeEHOMY B HeHTpe pHCYHKA

— CepaeuKy?

m B camom merTpe mpexpacuo-

ro mapka (pme. 176) cpepm xa-

OmprHTa amaed I }KEBHX H3r0pPO-

Pac. 174 meil saTtepsiicsi MaueHbKEI [Bo-

pen. B sToM yemmHeHHOM MecTe

agramiickmit xopoab I'empmx II, BaloOmeHHHH B mpeKpac-

vylo PosaMymzpy, peBEEBO IpATAN ee KPAacoTy OT JIONCKAX
raas.

Ecnm 681 Mu1 sxnam B X1 Bexe m 3axoTesm yBEAETH Bocme-
Ty MHOTEMH HO3TAME KpacoTy PosaMyHEH, MBI J[OJKHEI
6ot OH HafiTH TPONMEKY, KOTOpasA BeJa K €e [ABOpHY.

Ycmemuee pcero pemmTh 3Ty 3afauy (KaKk O IBe HpefbIay-
Imme) MOKHO C KOHIA: HompoGopaTh BHOparTbcA W3 3amafiER
S5TAX JOpOT — W3 IEHTPA pHCYEKA.

™
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9T0ro IpeBOCXOXHOrO cmocofa HeJb3A NPOMEHHTH K I0-
cleHeMY H3 NpPUBEJEeHHHX B3Oech Ja0HpUHTOB, KOTOPLI
VCTPOHJI B CBOEM cajy aHramitickmii MateMatzk Payc Bouan
(pme. 177).

3pech BOOpOC 3aKimiuaeTcad He B TOM, 4ToOH JOHTH 0
KaKOTO-TO OIpefeNeHHOIO MecTa, a CKOpee B TOM, Kak

Pme. 175

MOJKHO NIpPOMAeNaTh CaMyl0 IIHHHYI0 IPOTYIKY € BO3MOMKHO
MEHBIIWM YHCIOM ajmeff, KOTOpHEe NPAXOJHTCA NOCEIATh
IBasKIEL.

Xora B 00mxonHOoM moHATHA Ta6EpHET 0603HAYaeT myTa-
HOIY OOPOT, H2 KOTOPHX HeJb3A BHOpPAThCA, OJHAKO IOCHe
HEOJITUX pasMHOLIIeHME KaKOH# TONKeH NpH3HATH, 9T0 He
MoeT OmTH JabmpmETa 6Gez BHIXOZAa, ecim eCThb... BXOf.

BosmoskHOCTS pasrafaTh KeykpHE gabmpmET, Damke Ges
«EOTH ApHAafER)», HAKOIO YKe HHHEe He YIHBHT, B TO Ke
BpeMA MHOIEM MOKET NOKasaTbcA YAHBATEJIHHEIM, YTO

223



WA

LYo

7777777




W3BECTHE He TOJBLKO IpaBmia HOMOOHHX DelleHH#, HO H ITO
CymEeCTBYeT IOYTH Iedass IeOMeTPHYECKAd TEOPHA STHX
pemenmif,

2. KepnrcGeprckme MOCTHI

B recHol cBA3m ¢ 3agasaMdm Ha JAa0HPEHETH HAaXONHTCH
OeJHH pAJ 0YeHb Pa3HOOOPa3HBIX 3ajad, Pas3BAeUeHHi I Urp,
KOTOpHIe MEl 3fech I00YepefHO PAacCMOTPHM, HE CJIHIIKOM
yrayOunaschk B HX MaTeMaTW4YeCKUe TEOPUH, YKA3HBasg TONLKO
IpocTeiimue, HO NOPOH OYEeHH OCTPOYMEEIE HX pPeHMEeHEA WM
OpaKTHYeCKAe IIPDUMEHCHH .

3mamenuTyo 3ajgady o Moctax B HemmrcGepre cocrasda
JI. I1. Qiep B 1759 rogy. Om mocTaBma BOLIPOC: MOMKHO Jid
noouepemEo o000HTE ceMB MOCTOB, COENEHAIIIEX pAaHOHBI
Topofia ¢ 0CTPOBOM Ha peKe Ilpereib, HPOXOAA HO KAyKIOMY
ne Goxee ogmoro pasa (pme. 178).

ITpo6rl, ®KoTOpEIE MBI COBETYeM NpOAeNaTh, obHapy:kat,
YTO 3T0 HEBO3MOKHO.
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3. OmrEM pocueprom

3mecs ME paccMOTpEM (ETYpPH, KOTODHE MOMKHO Hadep-
TATL OFHEM POCYEPKOM, TO eCTh He OTPHEAs KapaHJalla Him
pyuKm or Gymarm m He IpoBOAA GoJiee ofHOTrO pasa IO QEHOMH
W TOHI ;Ke JOHHH.

BepoaTtHo, He ofWH H3 YdTaTelXell 0YEHBL YIHEBHTCH, ecam
y3HAeT, YTO OH He CMOMeT HAaUePTHTHL TaKHM cIoco6oM 06HIK-
HOBEHHHIT OPAMOYTOMLHOK HIAH KBaApaT ¢ ABYMA NHAroHa-
JAME O B TO JKe BpPeMs JIeTKO CMOKeT HaApHCOBaTh, He OTPHIBAL

> <=
IRRNTIDA.
Q) A
e <>

Pmc. 179

AN T ZA

Kapanjgama or GyMaru, Taryl caoimEyio $Garypy, Kax Ta,
KOTOPYI0 MH mpwBoguM Ha pmcyHke 179.

B ues 1yt geno? Kak otnmumTs TaKkyl QUTYDPY OT ApYTHX,
momo6HKX eli QHTYp, KOTOpHE HeJB3A HAYEPTATH OXHEM
pocaeproM? Moskno am BooGme cOPMYyIHpPOBATH B 9HTOH
obmacrn xarue-muGyanL ocHOBREC mpasuaa? KoHeuHo, MOIKHO,
HO 3TO Tpeﬁyer OYCHb CJOQHBIX MaTeMaTHYeCKHX paccyHaife-
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mmit. Mo ske 3fecs ocraHOBEMCA Ha PAacCMOTPEHHH TOXBKO
OPOCTHX OPUMEPOB W 3aTeM LIPHBEHEM yiie T'OTOBEE, COBEp-
meEHO TouHBle mpapmna. llatuyroasrexk ABCDE (pmce. 180)
JIeTKO MOAKHO HAUePTHThL, HE OTPHIBad KapaHpama oT Oymara,
mpuYeM PpasamYHEIME  cmocobamm, Hampmmep ABECBD
CADEA. Yem npoHOEnmaibHO OTIEYAGTCA STOT HATHYTOMb-
HOK C DATHIO JOAroHalAMHE, HaYePIeHHHH OXHAM POCUEPKOM,
OT KBafpaTa C ABYMA JHATOHANAME, KOTODHH HEJAb3A Hauep-
THTHL, HEe OTPEBag rapanjgama or Gymarn? «Heweranm umenom
CTOPOH», — CKaykeTe BHL. Ja, HO
B JaHHOM cJIydae 5TO He SBIAET-
¢4 DOPHHENEONAJBHON pasHEned,
TaKk KaK — B 3TOM JerKo y6e-
OAThCA — KBAfpaT ¢ ONHOH mma- £ c
TOHAJBI0 BEIMKOJGOHO MOKHO
HAYepTHTh, HG OTPHBAA KapaHa-
ma ot Gymarz. B To me BpeMsa ¢
OATAYTOJBHEEKOM, €CAH ME Had-
HEM [00YePeIHO BEYEPKEBATH eTo A 3
OWaroHall, HAYHYT NPOHCXONHUTH Prec. 180
OYeHBL CTpaEHsie Bemnm. Ecam Mul
OCTAaBEM YeThpe AEArcHAJM, eTo elle MOKHO OyIeT HauepTHTH
OHEM pOCYEpKOM, TO K€ caMmoe E HpH TpeX AHaroHAJIX;
IpH [BYX e JEArOHANAX NATHYTOJNBHAK yiKe Hexb3s Gymer
HAUEePTHTHL OJHAM POCYEPKOM, HT0 HE IOMEII&eT TOMY, 9TO
ecadm MBI BHYEDKHEM eme OjIHy JEaromanb, TO eT0 CHOBA
MO;xHO Oyzer HauepTHThH OFHAM O0X0FOM KapaHjama.

9tE mpeobpasopaEmd, HECOMHEHHO, HATOJKHYT BHHEMA-
TEJIBHOTO UHTaTes]d HA IPABEJIBLHOE IPEANOI0KeHre, YTO BO3-
MOKHOCTL HA4epPTHTH (QUTIYpPY ONHEM POCUEPKOM 3aBHCHT OT
Y3II0B, B KOTOPHX CXOMTCA JUHHAW, TOYHEe FOBOPA, OT TOIO,
ABIAITCA JE STH Y315 YeTHHIME Bam ke medeTHeMm. Ipn
3TOM UYeTHHIM Ha3HBAETCH y3el, eCIH B HeM CXORUTCSA UeTHOe
upcIo JHHEMHE, I HedeTHHM, €CJA YHCI0 CXONAMUXCA B HeM
aOHEH BeueTHQe.

D
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A Bor of6mee mpasmio.

Qarypy MoKHO Ha4YepTATh OJHAM POCYEPKOM, eCIH BCE
ee Y3JH ABJAKTCA YeTHHMH HMJIA eCAH (PETYpa COHepsKAT He
Gosee 4eM JBa HEYETHHX y3Jia.

W3 prmeyxasamEOro Ipapmia HeJeTKO CHeNaTh KaKme-
HuOyab MpaKTHYeCKAe BHIBOAbI, KAK HMEHHO CJefyeT BbIUep-
qaBaTh nofobHEe ¢urypr. Ho omEo yraszanme goumiuo GHTH
OpEBeJeHo: ecid B HaHHOH (EIype CYMECTBYIOT HedeTHEIE

Y
IR /7
( A
SN

Pme. 182

Y3JeI, TO YCHGIHHLI].Z'[ pocuepnr [oJiieH HadHmHaTBCA B OXHOM
A3 HHUX.

3auepumBanne NOJOOHEX (HUryp NPHHANNEIKAT K YACHY
04YeHb HHTEPECHHX W TOYYMTEABHHX pAa3BJIed4enmii; MHOTEE
YBIGKAIOTCA TAKEME pACyHKamMm. ME mpmsogmm pAn mHTE-
pecENX GUTYp W TOMemaeM A OBYX W3 HOX pemeHdsd,
OCTANBLHBIC IpeAjgaracM HaXOomuEmBOoCTH umTaTedsa (pme. 181).

Tperuit pmcyHOR B BepXHeM pANy IpexcraBager coboi
3HAMEHHTYI0 mopmmces Maromera, KOTOPYH OH BEICGKAQJI de-
TEIPBMA B3MaxaMH KHAEM{ala mam cabmam.

A Bor pemenme IAA Tpex BepxHmx d¢uryp (pmc. 182).

Hpome zamau, B KoTopHX Tpefyerca 3a4epTETH OHEM
o0xomoM KapaHfamia ysKe HapECOBaHEYIH (QUTYpY, MOKEHO
OpelJIOHNTh 3a[a4d, HECKOAbKO OTIHYHbIE IO ¢opMe, HO
aHaJOFHYHEE [0 COfepHKaHuIo.

Pasgeants papHOGENpeHHHI TPeyrolbHEK HeIpepPHBHOH
aunmeit ra 9 paBHHX gacrel, He npopopa 6ojee OZHOTO pasa
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Y0 omHOM | Toll e JUHEE H HE Oepecexas HHE ONHON @3 HAX.
OcTpoyMHOe pemeHme, LpUBEJeHHOe 3Jech, He Tpelfyer
panbuefinx moscuenmit (pme. 183).
Ecan xro-smfygbs OpemiosKAT 3a-
gepTATH OAHUM 06X0JoM KapaHZama
KBafipaT ¢ [ByMA AHaroHaJAMH, 9TO,
KaK Mbl YKa3hBalJid, HeBBIIOJHHMO, TO
MOJKHO OTBEeTHTH CHeYyIOmel IIyTKoIl
(pmc. 184).
Pme. 183 IMycrs nmer Gymarm o6GoaEazaer
npamoyronsEEk KLMN; Ha aToM Jm-
cTe JosskeH OuTh Hauepden kpagpar. Cormem amer 6ymaram
po auERE PQ. 3aTem mpoBOAMM YAaCTHYHO HAa IPaBOil CTOPOHe,
a vacTHYHO Ha Jepod cropoHe Jmcra xmeEmio AC, mamee
Ha JeBok cropone ampuic CD @ cHOBAa YacTHYHO Ha JeBOH,
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Pnc. 184

vacTH9YHO HA mpasoll cropore jmmumio DF. Ilocae storo mmr
pacopasisieM Jgmer OymMarm ® K OCTaBMUMCA HAa HpaBoi
cropone amcra auanaM AB n EF ogamm 06X0o0oM Kapaujama
Jgerro mouepumBaeM Jmumu AE, EB, BF u F A,

B TecHolt cBasm ¢ 3amavaMm Ba AIypE, KOTOPHIE MOMEHO
HAUEepPTATH OZHAM POCYepKOM, HAXORHTCA 3HAMEHHATAA 3ajaua
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FaMEJILTOHa, H3BeCTHaAA HOJ Ha3BaHHeM «IOyTemecTBHe IIO
ABeHAINATATPAHHAKY», KOTOpadA IOMeIleHAa BO BTOpQﬁ qacra
KHUIA,

4, Urpa B «15»

Wrpa ara mpomexopar 3 AMepukm:, rjie ee m3o6pern Hermi
rayxoreMoi B 1878 rony. C HepeposTHOH GRCTPOTOR U CTpeMH-
TeTBHOCTBIO SIAEMAR OHA pacupocTpanmaachk B CoemHeHHEIX
Irarax, mepemia B Apyrme CTpadsl AMEPHKZA W OXBaTUIA
Espony. Berpewammes aropu, egymume B TpaMBae, Ha H3BO3-
unKe, JKEYOIEC CBOeH odepefd y Kace W T. H., DOTPYiKeHHEIS
B a1y mrpy. MocraTouro ckasaTh, YTO NPABHTEILCTBO AMe-
pukz ObLIO BHHYKEEHO H3[aTh CHeUUANBHHIl yKas, aampe-
malomuil cay:;xamuM B palotee BpeMA mMeTh IpE cebe aTy
Arpy, Tak Kak OHA He MOIJH CIPaBATHCA ¢ ¢000H m mrpaim
VKpagko# B JjrofumMyio mrpy.

910 ouens mpocrag mrpa. OHA cocToET W3 [epeBAHHOLR
pPaMKA WJAX KBagpaTHOrO0, OYeHb HerayGoKoTo MAIMHYKa,
B KOTOPOM HaxofuTcs 15 KBaZpaTHHX HONBUKHEIX IIATOK —
1m0 4 B RUKIOM cToxOIe, 34 MCKIAOYeHWEM TOCJIEIHETO PAJA,
B KOTOPOM HaXOQHUTCA COOTBETCTBYIomee 16-i mamTRe «mycToes
mecto. Bce 15 mimToK UTpPOEYMEpPOBaHEL.

Bee aTa mnamTRE HYKHO BEIEYTH, PacCTaBATh Kak IONAJO,
a 3aTeM, HOJAB3YACH eIWHCTBEHHBIM (IIyCTHIM» MeCTOM, LHepe-
IOBEraTh HX [0 TeX IOp, HOKa He 6yaeT moJydeHO TaKoe pacio-
JIokeHHe, KOTOpoe MsI BEAmM Ha pmcyEke 185. Homeuso,
OIATKE MOMKHO He PAacmoNaraTb B IPOM3BOJIBLHOM HOPAJKE,
a MOCTABHETH Iepen coboil mEYI0 3afaudy: mepeMemas IJATKY,
mobmThes OpPYroH paccTaHOBKE YHCEN, HampmMep OT IepBO-
HaYaJbHOTO PAaCIONOKeHHSA OPEATH K OTHOMY H3 CAeTyHIAX
(cm. pme. 186) mam e mM momob6HEHIX.

Berope mocme pacmpocTpaHeEms 3Tof WIPH HOABHNECH
ee TeopmH.

ITE TeopHH MH He HPHBONEM 3/eCh, ¢ OJHOH CTOPOHEHL,
mOTOMY, UTO OHH JOBOJBHO CJIOKHEI, a C JPYTOH CTOPOHH,
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OOTOMY, 9TO HOOYyJAApPH3auWA HX, a TaKyKe OpUBefeHHe CIOo-
coba OpeJBHICHHAA pPaspelluMOCTH HJIHA Hepas3pemuMOoCTH
J.IaHHoI?I paccTaHOBKH, HECOMHEHHO, OTpULaTeJbHO IOBJIUIO0

ESSSSSsSs==—— N

§ , ‘
e
Pnc. 185
1158113 11316 (10 1514112
2161014 21510113 13111185
31711115 41611215 101 7
418 |12 711114 63
Pnmc. 186

6H Ha EHTEpeC K Erpe W oxiaagumiao OH mepBOoHAYaIbHOE yBIe-
YeHHe eI0.

daMerEM TOJBKO, 9TO HE BCET[a MOMKHO JOCTHTHYTE pac-
CTAHOBKE, YKasamHO# ma pucynke 185. HeomHokpaTtHO B Ca-
MOM BEKHEM PHAY BMecTo mociemosateabHoctm 13, 14, 15
monyuaerca rpymna: 13, 15, 14.
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B sToM ciyuae gmanbme TpyAmThCA Han IepecTaBiIedmeM
mOCHeHAX NBYX IIHTOK He COBETYyeM, Tak Kak JoOmrhes mpa-
BHJBHOT'O PACHONOKeHAA HEBO3MOKHO.

ITonesno Grimo 65 EMeTh MeCTHAZNATYIO IUIATKY € Ham-
muchio 16, Torma Mommo 6EIT0 6B HCHOJNB30BATH 3TY HIPY
OJA COCTAaBJGHHS Pas3JHYBRME cHocobamMm 16-KaeTOIHHX
BonmeOHBIX KBAJfpaToB.

5. Bauma B XaHoe

ITouemMy sTa mrpa HOCHT Takoe JK30THYECKOE HasBaHHe,
O0yATO IPOMCXONHT U3 cToJuIn Bretrama? Beposarso moromy,
YTO 3HAMeHHNTHIH ¢paHIy3cKmil MateMaTmK JIJOKa COCTABHJI
ee IOJ BAMAHMEM WHAMHUCKOH JereHAh!, KOTOPYIO MEl IpHBe-
JleM B KOHIE.

Poe. 187

Hy:XBH BOCeMBP KPYMXKOB, BHPe3aHHHX H3 INIOTHOTO Kap-
TOHA WJH W3 HepeBa, ¢ HOCTENEHHO YMEHBIIAOIMEMCI Aua~
MeTpOM, a TaKdke TPH KeJe3HHX HJH IePeBAHHHX CTep/KUA,
OpUKpelIeEHHX BEePTHKAJALHO K jgocke. HPYHEKE momEBE
EMETL B cepefmHE OTBEPCTHA, depes KOTOPHEe HX MOKHO Ha-
HO3aTh HAa OJUH W3 CTepziHEH TaK, Kak 3TO YKa3aHO HA pu-
cyuxe 187. B pesyabrate ofpasyerca 4ro-TO Bpofe Oammmm,
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Samaga 3aKIOYAETCA B TOM, 4TO HYHKHO BCIO 3Ty «Damiaion
ImepeHecTH CO CTep;KHA A Ha cTep#ieHb B, mCOOIb3yd OpU
9TOM TpeTHid momcoOmuil crepicens C.

Ilpm aToM ciexyeT OpUAEPKABATHCA CACLYIOMEX yCIOBHIL:

1. 3a ofmH pa3 IEPeHOCHTh MOKHO TOJBLKO ONUH KPY-
SKOK;

2. CEHATHE KPY/KOK MO;KHO HAHA3HBATH HJIA HA CTeP:KeHb,
HOTOPHH CoBepHmIeHHO cBO0OJeH, MW WOBepX KPYKKa ©
GoapmmM puameTpoM. VG0 HaHmsspanme GOMBIIEr0 KpPYKKa
Ha MeHBIIEH He pa3pemaeTcs.

Bepoarro, He ogHOMY m3 umTaTelell 3ajaga, «3arpoMOK-
JeHHasA» TAKAMHA YCJIOBHAME, HA HOEPBEIH BATJVIAN DOKayKeTcsd
nepaspemumoit. OgHarko sT0 Bompoc Tepnenma. UTo6s 06bAC-
HETH IpPOIecc OPaBHJBHOI0 HepeMelleHWs KPYKKoB, 000-
spaymM Kpy:krm nmdpamm 1, 2, 3,..., 7, 8, HaumeMm ¢ camoro
MaJeHbKOTO, H BeCh HPONEcC NepPeMemeH:msa MPOJeMOHCTPH-
pyeM Ha upupefieEuoli 3pechk Tabimme:

-

Crepskens A C'repg{eﬂb g][g!pl:
B

Iepen mepememermmem 1, 2, 3, 4, 5,6, 7,8 . .— .—
Ilocne 1-ro mepememenwa.2, 3, 4, 5,6, 7, 8 . . 1 . —
»  2-ro » . . 3, 45,6,7,8 ..1 .2

»  3-to » . . 3,45,6,7,8 ., .— 1,2

»  4-TO » s o« ox 4,5, 6,7, 8 5 .3 4, 2

»  5-ro » . . 1,45,6,7,8 . .3 .2

» 6-ro » e s+ 1:4,5,6;7:8 : 2,3 .—

» T-To » « ¢« . 4,0,6,7,81,2,3 .—

» 8-ro » . . . .0,6,7, 81,2, 3 .4

CxonpKo TakmX IepeMelleHHN HYJKHO BHIIOJEHATH, YTOGH
mepeHeCcTH BCH Gammuio?

Ecnz wepes z M 0603Ha4AM HCKOMOE YR CIIO MepeMelleHm it
KPY/KKOB, & 4epes 2 — 9HCIO0 KPY#AKOB, TO & = 2™ — 1,
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ClefOBaTeNBHO, HPE 8 KpY:KKax Mo mMeeM 7 = 28 — {=
=255. Jlpyrumm cioBaMm, B OpuBefeEHOl 8affaue HY;KHO BHI-
DONEATH 255 mepeMemennil, — cIAMKOM GOIBIOIOe MCHEITAHEG
TepIeHn .

ITosroMy ME coBeTyeM BMecTo 8 KpY’KKOB B3ATH 4, O
nam 6. Ipm 4 xpymrax ymxe mocie 1D mepeMemeHWH BCS
famEsa [O/KHA OKasaThcA HA CTepsKie.

Uappmitckaa nereaga o Gamue

B UWmpmm, B ropoje DBenapec, Iox KymoJdcM TIIaBHOTO
XpaMma, B MeCTe, IJie HAXOOUTCA IEHTP 3eMid, nocTaemi Bpaxma
Ha OpOH30BOH [gOIMEYKe TpPH AJIMAasHRIX CTePsKHSA BHICOTOH
B OQUH JOKOTh H TONMEHOH ¢ myeny. Ilpm corBopermm mmpa
HAa ONUH W3 3THX cTepkHeil Owiam HasmaaHH 64 kpy:KKa m3
YWCTOTO 30JI0TA ¢ OTBEPCTHAMH B CepefHHE TaK, YTO IOJy-
YANCA yCedeHHHIH KOHYC.

tKpensr, cMeHsAACH [AHEeM ®m HOUBI0, GecHpepHIBHO Nepe-
MeImalT 30J0THE KPY;KKE C IepBOro CTepKHA HA TpeTHl,
HACHOOJNL3YA OpH 9TOM BTOPOil CTepsKeHb, IPHYCM OHHU JOJIMKHbLL
CTPOTO NPHIEP/REBATHCA [ABYX CIeRyIOMEX NpaBHi: BO-TEp-
BEIX, 34 OfHH pa3 He HEPeHOCHT: HWKorga OoJaBIIe OTHOTO
KpPY’KKa; BO-BTOPHX, HEKOT[]a HE KJIacTh GOJNBIIEro KpyKKa
na meppmnii. Horma skpelEr 3axoruar ¢soio pabory, EacTynmT
KOHEI[ CBeTa...

Ecmm xro-umOyme skenaer ysHaTh, KaKk CKOpo cOymerca
5T0 AI00ONEITHOE HpefcKasapme, NYCTh OPEMET K CBe/leHHIO
KODOTKHE BHUWUCJIEHNs, OPOBeJieHHbe HIKe.

HKpeus HO/UKHBL BBIIOJHHTH CTOJNBKO Ke IEepPeMeIleHmH,
CKOJNBKO IOJMAKHO OBLIO OHITH 3epeH Ha IIAXMATHOU [oCKe,
To ecth 18 446 744 073 709 551 615. Ecam 651 MBI HPHHAJH,
YTO JKpemH e/KeceKyHQHO HepeMelalOT ONHH KPYIKOK, TO
nx pa6ora gmiaach OB He MeHee 4eM O MIIHAPAOB CTOJETA.
Hax pugno, eme JOJNTO EAAThE...
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6. Kagpuas Jlroxa

A BoOT eme ofEA WHrpa, OCHOBAaHHAsJ Ha OepeMeleHHAX.
B kBagpaTe, coCTOAMEeM B3 49 KIeTOK, YepHEIe I Gelble KPYH-
KO paccTaBJCHH TaK, KaK II0Ka3aHo Ha pmcyHke 188,

LierrpanbEasa riaerka cBoOopma. Ilomb3ysce aToll Kier-
KOHi, clefiyer mepecTaBHTh Oeshe KPYIKKH Ha MeCTO JepHEIX,
a ueprHle Ha MecTo Geamix. Ilpm

©|0/0|0|0|0|0 3TOM KPYMOK MO/KHO IlepefBm-
©|0|0|0|© 0|0 rarh mam Ha cBoGogHOE mOJNE,
© 000|000 HIE K€ OepeMeIaTh OJHMH KpY-
® e ©|0|o HOK 4Yepes ApYyroii, ecim 3a aTEM
Peeeeew® ,upyr;m or(ameTc; CBOFOI[HO% mo-
me. Hackoapko Aanoilckas Oam-

© 0006060 HA Ha NepBHH B3rIAL KaKeTCH
®eeeeee Urpoit oueHEs TPYAHOH m 3amy-
Puc. 188 TaEHOH, HACTOJABKO 3Ta KAJPHJIbL

HA HNepPBHHA B3IJIAJN KaKeTCa mrpoil
oueHb mpocTolf, B meficTemTeNbEOCTH e 3TA Hrpa He TaKad
V¢ JerKasA, U IO3TOMY MBI OPHBONEM 37€Ch HECKOJBKO IpaK-
THUEeCKAX YKa3aHMH.

Hagarte cienyeT ¢ IEHFPaAbHOTO TOPH3OHTAJLHOTO pARA
n upojenaTh B HeM IOJHYI0 HepecTaHOBKY. 3aTeM HYIKHO
nepefiTH K MeHTPAAbHOMY BepTHKAIBHOMY CTOJOLY W, MOJb-
3yfACch KayKOHM IepeMelleHmeM NyCTo# KJAGTKA BBepX HJIE
pHE3, TICPeCTaBIATH KPYIKKE B TOT PAX, B KOTOPOM BPEMEHHO
HAaXOMHTCA IycTasd KJIeTKa IeHTPAaJbHOrO cTox6ma.

s Toro uroOE MOMHOCTEI0 MEPeCTaBATE KPYIKKH, HYKHO
peoaeaTs 120 mepememenmii. OfEaKO BCe BTO MOKHO IpPO-
JielaTh TaKike 3a ONHMH XOJi: HOBEPHYB TabAHIy BMECTe CO
pcemn kpy:kkamm Ha 180°.

7. MeasHHIKA

Temeps MH mepexomgmM K HTPaM, B KOTOPHX OPHHAMAIOT
yuactae gpa gexosexd. OmHOi U3 caMLIX JerKAX ATp JiA ABYX
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YeJOBeR ABIAeTcA MeapHmuxa. OHA He TpebyeT abGCOTIOTHO
HOKAKEX OpucHocobienuil: mocTaTovyHo JmeTa Oymarm, =Ha
KOTOpPOM uYepTHTCA (Hrypa, mpmBejeHHas Ha pucymke 189,
a TaKKe INeCTH KPY)KKOB K3 KapTOHa JBYX IBeTOB, IO TpH
KPY/RKa [JA KaKAOTO HTpoKa.  y z 3

Urpokn cmauwama moodepemuo 9 = 0
YCTaHABAMBAXT 1O  OJHOMY
KPY’KKY B n30paHHbIX WMA BYHK-
Tax TaGaMUB; yCTAHOBAB 3Ke BCe 5
40 O Qb
3%
Puc, 189

KPYKKO, HX IO oYepeid IepenBAral0T 0O HadepYeHHHIM JIH-
HOAM HA HOBHIE MeCTa, BHUTPHBaeT TOT, KTO HepBH mocra-
BHT CBOH TpH KpY/KKA HA OJHOH JEHWH, 4TO H HAa3RBaeTcA
MeJIbHHYKOMH,

K coanenmw, MelbHEYKA NPEHAFIEKHT K UHCAY HIP
¢ HepaBHEIME IIaHCAMHA: HaYWHAKMEH mapTaio, Arpasd BHAMa-
TEeNbHO, BCETa BHEUTPAET, eCJH I[OMECTHT CBOH NepBRIA
KDPYsKOK B TO9Ke O — HTOT XOF JacT eMy IepeBec.

8. Boax u oBupmI

W sr1a mTpa To)Ke ¢ HepaBHEIMA IDAHCAMHA: HTPAas BHEMa-
TEXBHO, HTPOK, ¥ KOTOPOTO OKA3aJIWCh OBIE, BCETHA BHIMI-
PHBaeT.

Hrparor Ha o6muHOH maxMaTHOH mocKe ¢ 64 KieTxamnm:
32 GenniMm @ 32 wepHEME. ¥ ONHOI'0 ATPOKA 4 OBIH, TO €CTh
4 KpYKKA OJEHAKOBOH BeJWYMHR, pPacCTaBJIeHHHX Ha de-
THpeX 4YepHHX HaE OelXBiX KJIETKaX BAOJAb OXHOTO Kpas,
Y ApYroro sKe TOJAbKO BOJK (60JBINOH KPYKOK), DOMEIeHHEIiT
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B KJETKE TAKOTO e IBeTA Ha NPOTEBOMONOMKHOH CTOPOHE
maxMaTHOH mockm., Hak BOJK, TaK W OBIE MOryT IepejBH-
raThCAa HAWCKOCh TOJNBKO HA OJHY KJIETKY TOro e IBera,
mpmueM OBOBl HEPeJBAralTCA TOALKO BIepef, B TO BpeMsA
KaK BOJK IMeeT IpaBO XOZATH B Hazaf. Boak BHUIpHBaeT
B TOM clIyd4ae, eclH OKAajKeTCA [03aJm BceX OBel; a OBIA
BHIETPHIBAIOT TOJBKO TOTAA,
eCJd OKPY:KaT BOJKA TaK, YTO
0H He CMOMKeT y:Ke cHeJaTh HO
OJIHOTO XOfa.

9, T0/10BOIOMEH

TeoMeTpmueckmX T0I0EB0OIO-
MOK CYIIeCTBYET OYeHb MHOTO,
3eCh JKe MH NIPHBOTAM HUX
BCET0 HECKOJIBKO.

A. Ecmm BH cmpocure,
CKOJBKO HPAMOYTOJABHEKOB B

Pac. 190 aroit ¢mrype (pme. 190), ToO

MHOrme, OHCTpO DepecamTaB

gueao peneHmil, orperar Oes pasgymmi, aTo B 9TOH QuUrype
25 mpAMOYroXbHAKOE.

Huerox spgechk pgeiicTsmTedbHO cTodbko! Ho pasimuseX
IpAMOYroJAbEHKOB (Befb 06 5TOM mper peub B Hameli 3agaue)
B 9TO¥ durype HecpapHeHHO Gonbme, a mmeruo 225, Hto co-
MHeBaeTcs, OycTh nposepur!

B. ¥V cronapa ects ogra mocka gamaoir 0,80 u, mmprmrol
0,30 &; a eMy HyKHA JOCKa ApPYTUX pasMepos: pamuoi 1,20 x,
a mumpuuoit 0,20 ». Hax om gomxen pacumidmTs CBOK JOCKY?

Pucynox 191 mokasmBaeT, Kak CTOJIAp BHINEJ U3 3a-
TPYIHEHH.

B. I3 npyx maxmaTHEX 10COK, 36-KneToun0M 1 64-KiIeTog-
Holi (pme. 192), myxEHO cpmemars ogmy 100-kireroumyio,
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mpmyeM HE OXHY W3 BEX Hexb3sdg NeNHTH Golee ueM HA JBe
yactm. A BOT o4YeHb HCKycHoe pemenme (pme. 193). Epmm-
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N
H
Prc. 194

CTBEHHOE JHA OHO?

I'. Ha Gepery xBampaTHOrO
mpyma B UeTHpeX ero yriax
pPacTyT HepeBbA.

IlosepxmocTs nmpyna Hy:M-
HO YBeJWIHTH BEBOe, HC H3Me-
HAA ero OpPMEL @ He BEIpyOas
JICPEBLEB.

Ocrpoymumnii cmocol pe-
OIeHEA 3TOH 3aJaud NMPUBONHEM
ma pucynre 194.

. Ha xycke moioTHa BEI-
MATO 7 NBETOYKOB. JTOT KYCOK

DOJIOTHA HYXHO PasfeiHETh HA YacTH TPeMA CEeYeHHAMH IO
OPAMEM JUHASM Tak, 9yTOOH B KaikJoH 9acTH OKas3aJxoch WO

OJHOMY IBGTHY.

Pme. 195

Bor pemerme (pme. 195).

Pemenme ocuosamo Ha Tofi ocobemHOCTH TPeyroJbERKA,
10 3 OpAMEIe, COCTaBIAKIIHE TPeYroJbHHUK, pPacCerKawT

IJIOCKOCTE Ha 7 9acTrew,
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E. Pacceus kBappar Ea 20 paBHEIX TPEeyrOJBHAKOB, ITO
OueHb OCTPOYMHAA W JieTKasd ToJ0BOJOMKA.

Urobsl ee pemuaTs, HY/KHO COCIEHHETHL NPAMBME JHHEAMA
CepeRWHBI CTOPOE KBRfpaTa ¢ eT0 BePIIMHAMHA, KAK yKaszaHo
na pmcyare 196. anpmeiimee mnemeHme Ha TPeyroJbHEKH
fyner y:;ke OdYeHb JETKEM.

N3 »stmx 20 TpeyrolbHEKOB MOMKHO COCTaBHTH KpecT
(pmc. 197).

Pmc. 196 Pme. 197

OfHOBPEMEHHO 5TOT CHOCOO CIYKUT U A HeJeHUA KBaj-
paTa ma 5 PpaBHHEIX KBaJpaToB — OH BHAYHTCABHO IpoIiE,
YeM TOT, HKOTOPHI HY/XHO HPIMEHHTH NPH AeleHHA HA 3 pas-
HBEIX KBaj[paTa.

. Paspgenwrs KBaspaT Ha TPE PABEHX KBajpaTa
(pme. 198).

Orpesox AFE Ea BepXHeM PHCYHKe paBell IOJOBHHE THAro-
HaJId 9TOr0 KBajapata, a orpesxa AF m CG ABnAlTCA DepleH-
OEKYJIApaMA, OUYMEHHHMH H3 BepmuE Ha npamyio DE,
pakomen, orpesku GH, GLuFK pasgs orpesky AF. Hmmani
PHCYHCK INOKAa3HBaeT COCTABIAeHHE TPeX PABHEIX KBaIPaToR
W3 TPEYrOJBHAKOB H YeTHPEXYrOJNbHAKOB, IONYYeHHHX B
pesyibTaTe BHIOIEYKA3aHHOTO pa3dfena.
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3. Pagpenats KBafpaT Ha TPH KBALPATA CO CJAEAYIOLITM
COOTHOIIEHHEM mojeit 4:3:2,

Ha pucyrxe 199 mpmsopmum mpocroil cmocob paccedeBma
JaHHOTO KBaJpaTa Ha YaCTH, U3 KOTOPHX MOkHO OymeT co-
CTaBATH TPH KBajpaTa ¢ cooTHomenmeM uoieil 4:3:2. Haxme
KOHCTPYKNEE OBIE HCIOJL30BAHH 0PN BHOONHGHAH CETH

Puc. 200

JesdeHnil — mycTh umTaTenb paszbeperca cam. CkaskeM TOJBKO,
YTO THIOTEHY3a NOPAMOYTOJBHOTO TpeyroabHmka 6 paBHA
IOJOBHHE JUHATOHANH [aHHOTO KBajgpaTa, a GoJjbloiee OCHOBA-
HEEe Tpamenu® 3 pPaBHO 2/, CTOPOHH KBajgpaTa. A BOT TOTOBHE
rgeagparts (pmc. 200). CoseryeM umTarento, 0603HAYEB JIAHY
CTOPOHH JAaHHOTO KBafpaTa uepes ¢, BHYHCIHTH JIAHY BCeX
OTpe3K0B, NPeNCTABAAKIIAX Cco60H TrpaHEOE  OTHENBHBIX
gacTeld OpEBeJeHHHX BHIIe QATYp.

10. TauHCTBEHHOE HCUYE3HOBEHHE

HymH0 B3ATH KapTOH B OpPMe IPAMOYTOJBHEKA B Hadep-
TOTH Ea HeM 12 OgNHAKOBHIX HaloueK, PacHOJO/KEHHHEIX Ha
PABHOM DacCTOAHEH APy OT Jpyra, Kak yYKa3aHO Ha puh-
cyrke 201(1).

3aTeM KapTOH CJIelyeT pa3pesath BIOJL JOHWE, COeNH-
HAOmell BepXHEiH KoHell KpaiHel JeBo# MaJIQUKW ¢ HUKHAM
KoHUOM Kkpaiimeil mpapoii. Ecam MH nepegsmEeM paspesaH-



HBI¢ YaCTH Ha OJHO paccTodAHde, paspeidriee Haao9IKH, TO
OgHA HOaJdQ4YKa TAaHHCTBEHHBEIM oﬁpaaom ucye3HeT; 9T0 MOKHO

TS0

Prc. 201(1) Prc. 201(2)

nposeputh Ha pucyrke 201(2), a nyume Ha HacToAmed fo-
1eyKe WAM KapTOHC.

Pre. 202

Eme Gomee 3(deKTHHM SBIAECTCA TAWHCTBEHHOE HCUE3-
nopenne 13- mamoYKE Ha KBAaJPATHOM KapTOHE ¢ IOJBIKHOMR
OEeHTPalbHOH acThIo, KAK IIOKa3aHO HA

pacyure 202,

11. ®oxryce co cCOMIKAME

W3 GecumcienHOTO0 MHOMECTBA Ma-

TeMaTHYECKAX (OKYCOB €O CHHYKaMu

MH HpPEBOJEM BCEer0 HECKOJBKO, OTHOCAMUXCA K YHCIY

Gosiee TPYAHBIX, TaK KaK JeTKHEe UATATENb CyMeeT COCTaBHTh

caM B 6oabmoM kodmuecTse. Mu He orpaHmYWBaeM €CaMOCTOA-
TeNbHOH m300peTaTelbHOCTH YHTATElNd..,

244



U3 24 cnmuex cocraBuTe 9 KBaZpaTos, sareM oToGpaTh
8 cmmuek Tak, 4To6H ocTanbHEIE 00pasoBadm 2 KBajpaTa
(pme. 203).

i=n=9\__r.;1 = e = =
== ———-N [ n:g ﬂ
,E.._.__.G::—nﬁ =) — ] h
| r
e =0 B B ——~F—-) [~ -§— -}
Puc. 203

W3 6 cumyex cocTaBATH YeTHPE TPCYTOILHOKA.

Hna atoro HyKHO W3 3 CHIEYEK BHUIOMKATH HA CTOJE Tpe-
YroAbHUK, 3aTeM IpPH HOMOIIA 3 OCTAJBHHIX COHYEK HOCTPO-
HTL 4YeTHIPeXFPAHHAK C 4eTHPLMA TPEYTOJLHEIME TPaHAMH,
OpmYeM KaKmasd CcHmIka OygeT OJHEM KOHIOM OIHpPATECA
Ha yroJ JIemamero TPeyroJbHEKAa, a BTOPHM — Ha 2 ApyrHe
CONYKH.

W3 comuek cocTaBleHO cienylomiee abcypaHoe ypaBHeHHe
(pmc. 204). OmHaKo HOCTATOYHO NEPENOKATH TOIBKO ORHY

s

Vil=l  Vi=l

Pmc. 204 Pne. 205

COmuKy, W BT0 abCcypjHoe ypaBHeHHE HIPEMeT BHI COBEP-
MIeHHO OPaBAIBHOTO.

Bor pemenme, KoTopoe B caMOM Jielie HEJIEMKO OTHCKATE,
HecMOTpA Ha poarme pasmumierma (pme. 205).
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U3z 18 cnmuex MOKHO JETKO COCTABHTEL JBA UeTHPEXYTrOib-
HEKa, 03 KOTOPHX ofuH OyIer HMeTh IIIOMANh, BABoe Goibnie
IpyToro.

Hecpanuenro TtpynHee pasMecTHTh CUMYKA TaK, 4TOGH
HONYYHTH 4eTHPEeXYTOAbHAK, IIOMAAb KOTOporo Gyaer BTpoe

> >

Pnc, 208

Goapme apyroro (pue. 206). OTa myTKa OCHOBAHA HA TOM, 4TO
MH BCe BpeMs TOBOPHM O UeTHPeXyroJbHMKaX, HO B HepBHIL
pas cocTapifgeM OPAMOYTONBHEK: TGM CAMHIM CJYIIATeJNIO
B 3PHTENI BEYINAIOT, 9TO OH AOJKEH pemuTh 3Ty 3agady
Ha OpAMOYTOJBHEKAaX, a 9T0 HEeBO3MOFKHO.

Ilyere KT0-mmb0 BO3EMET HpPOM3BOJNBHOE YHCIO COHYCH
U BELIOKAT EX B J{Ba pPAJA Tak, 4TOOH B BepXHeM PANY ORIIO
Ha ogHy cuwuky Goibme, yem B HmgHeM. He ofpamas sHm-
MaHOA Ha PesyibTAT ITHX JeHCTBHH, MH [aeM clefyiompe
YKasanmsa:

1. CHATH ¢ BepXHEro pAma HEKOTOPOe YHCI0 CHEYeK, Ha-
opemMep 7.

2. CHATH ¢ HUKHErO pALa CTOJILKO CHAYEK, CKOJBKO HX
0CTAJIOCh B BEPXHEM.

3. CHATH ¢ BepXHEro psAja BCe OCTABHIAECH CHUIKH,

Temeps ME MO;KeM HIO-Hpe;XHeMY, He TJIANA Ha CTON, He-
MeIJIeHHO B TOUHO CKAa3aTh, CKOJBKO OCTaJI0Ch CIHUCK.
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HKoneuro, yncI0 ocTaBmmxcA comuek 6yeT Ha OfHY MeHbIIe
TOTO, KOTOpOE MBI Has3BajJd BHauale, CAEGXOBaTeNbHO, 6.

IIpm kammoMm UOBTOpeHEE 5TOH INYTKE CIEAYeT MEHATD
YHCJAO CHHUMAEMHIX COAYeK, a TaKKe IpejglaraTb, YTOOH B
BepXHeM pAAy ObJio Ha [gBe mJu TpH cONYKE GoJbmme, gem
B HERHEM.

W3 8 comuex, BEIIOMEHHBIX B [ABa pALa, 4 HepeiBHHEYTH
Tak, uTos oGpasopaica kKpecr. BoT mepBoHauambHOE pac-
noiomerme cumuek (pue. 207) m pemenme (pme. 208).

e
e

Pmc. 207 Puc. 208

12. Paznanunpie MareMaTH4YeCKHe INYTKH

OnmH cUMIaTHYHBINA YeJ0BEK, O KOTOPOM IIOCTOSTHHO TO-
BOPHJIE, YTO OH «30JI0TOH Yel0BeK», COPOCHI 3HAKOMOTO I0Be-
nmpa:

— CronpKko 6B A MOr CTOHThH, ecim OH [eHCTBETeNBHO
6u ma soxora? S pemy 75 xmiorpasmom. Tpymeo mm sTO
OIpefennTs?

— Her wmyero uerue! — oretma Iopesmp. — Jocta-
mouro 75 000 rpaMMOB YMHQ/KHTH Ha HEHY OJHOTO IpaMMa
30JI0TA.

M oE OHCTPO BHMECINI FPOMAafHYI0 CYMMY.

Ho mpu aToM pasrosope OpECyTCTBOBAJ HEKAH MaTeMAaTHX,
KOTOpPHIH He 3aMeljdJl BMEMAThCA:

— Hoporoit moii! — Bockamxayn on. — He mpogasaii-
Tech 3a Oecmemok! IOBemup xouer Bac «oOMaBEYTH», Tak Kakg,
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ecid BH ceifuac BecmTe 70 KHJIOTPAMMOB, TO H3 30lI0TR BH
Oul Becwm HaMHOTO GoJBIIe.

— Ha, »710 mpaspal Cnacm6o, uT0 BH MeHA OpefocTeperin
I HAyYdJIEm IO-HACTOAmMEMY cela NeHHTH!

IMpegmomomEM, uYTO HNIHHA KENE3HONOPOKHOH JwHAR
mesxkngy Bapmaso#t m ITosrarsno pasra 300 xx. B ogao m TO
ke BpeMsA m3 DBapmassl BHIXOAWT cKOpHIA moesf, WAYINHIX
co ckopocThio 60 km/uac, a nz IlosEanm ToBapHHIE meesy co
cropocThio Beero smme 30 xa/uac,

Horopuit w3 s1mx moesgos Oymer Gamite k Bapmase B
MOMeHT BCTpegm?

Mosker 1@ HJIOCKOE 3epKallo fAaTh YBelIH4YeHHOE WH30=
Opasxenne?
Houneuro! Oro MoskeT yBemuuTh anciao Gomee ueM B 7 pas!

Jia 3TOrO JOCTATOYHO HA JEcTe OyMarm HamOmcaTh 9mCIo
108 m moBepHYTH ero JUIOM K INIOCKOMY 2eDKAaly, B BepKale
Mu mpoutem 801.

W3 nprsepenrux 3nechk 9 nudp BYHHEO BHYePKEYTH 6 mudp
tTakaM ofpasoM, 9To0H cyMMa ocTaibHHX Omia pasHa 20.

0~ =

1
7
9

O =3 =
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Bor pemeBnme: BHYepKHYTH HYKHO eIRHUIY, CTOAMYIO Ha

p PREY y

nepBOM MecCTe CleBa, BCe TpH CeMepKH U JIBe JeBATKH CJjeBa.
Peurb maer o nudpax, a CyMMEpPYIOT UHCIA.

B mxagy croar asa Gonbmmx ToMa HayYHOTO IpOH3Be-
JleHHsA: OFWH TONMEHOA 3 ca, a mpyroid 5 cau. Ob6a Toma
IpPeKpPacHO IepelllieTeHH, a TONN[EHA HepeljieTa PaBHA 3 M.
B mxa¢ sabGpanca KyIoK, KoTopHiH Toumr Oymary. Esme-
[MHEeBHO OH MpOJeJKBaeT B OyMare TyHHeJb mimHOM 1 cat, a
B Iepemiere TOABKO 6 Mma. 3a CKOIBKO JHEH OH HPOCBEDJAT
3TA KHHATH OT HePBOH CTPAHUIE IO IocaefHen?

Honeuno, B Teyenme offHOTO JHA, TaKk Kak KHEArA B 6mG-
NHOTEeKe CTOAT BeceTha TakmM o0pasoM, uTo, IIA TOTO ITOOH
mepebpaTthCa ¢ mEpBOIl CTPAHHAIE NEPBOTO TOMA K IOCHefHE
CTPaHAIle BTOPOrO, KYYKY HYKHO OyHeT meperpHsTh TOJIBKO
JiBa Ieperiera,

B ropsmre meskar 9 Gonpmmx KpacmBmX sa6d0k. X Hym-
HO pasfednTh Mexxy 9 JeBOYKAMH Tak, 4TOOR KaKAas H3
BEX moayumia mo A6Joxy m 9To6H 1 aA670K0 ocTaroch B KOp-
3HWHE.

Hysxao 8 mesoukaM pmarh mo opeoMy AGIOKYy, a 9-& —
ocrapmeecsa s0JI0KO, HO... BMECTe ¢ KOP3HHKOM.

TaxeM oOpasoM, yciosme 3ajgaum GyHeT BHIIOJIHERO IOJ-
HOCTBIO.

Opua pmobpas MaMa Kynuia Jjisi CBOHX ceMepHIX jerel
5 Gonpmux H S5 MaJleHbKAX sIONOK — KOHEYHO, ¢ HaMepeHmeM
pasfeqdTh WX HmOPOBHY MesKRy cBomMmm jetemu. HaxmM 06-
pasoM eil Jerde BCEro BHIOOJHATEH CBOe HaMepeHme?

Cpenas 3 BCeX KYIUIEHHH X A0JI0K KOMIIOT, CyO HJX OAPOT.
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MosxHO I B3 OZHOH TOYKE HAYEPTHTH HIPKYJIEM JIIHIC?
MosxHO, TOABKO KapToH, HAa KOTOPOM MOKeH OHTHL Ha-
YepueH 3JJIHIC, HYKHO HOJOMHTE Ha OokoBo# cTropoHEe ne-
PEeBAHHOTO OUJIANAPA, HAH KapTOHHOH Tpy6H, miaum jxe TpyOH!
@3 MATKOTO Merainxa. Torma opEEM oboporoM 06GBMEOTO
OEPKYJIA MH CMOMKEeM HAYEPTHTH 3JLIRIC.

A BOT HECKOJBKO Pa3JHIHEX OTBETOB
Ha BOIPOCH], MOJKHO JIH OfHEM PacTBOPOM
OEPKYJIS ONHCATH KPYTA € Pasin@yHELIME
gmaMmerpamm (pme. 209).

b b

Pme. 209

Pmc. 210

U, makoHen, ypmwsdTensHasA unpoOKa, KOTOPOH MOIKHO
3aTKHEYTE KaK TpeyTroJlbHOe, TAaK W KBAaJpaTHOe HJIA KPYTIoe
orsepctme (pme. 210).
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Pre. 211

Puc. 212

A BOT BTOpas PazHOBHEAHOCTH 3TOr0 mM300peTeHHMA, mpaBia
Be IpaKTHYHOro, HO YAUBHETEABHO OCTpoyMHOro (pme. 211,
212).



Wacms 5?}?0/3@.5?)

L IMHOATOPHAHA

1. IIndaropeiickaa 3Be3ga

OpnoM m3 penmuafimmx MATEMATHKOB ApeBHOCTH OmLT 1lm-
¢arop m3 Hporoma. Ero Meoroumcienssie y49eHEKHE CBATO
DOYATALA CBOCLO YYHTEJIA,

Pmc. 213

Wznrobmennoit reomerpmdeckoit ¢urypoit mmdaropeiines
OmT meHTarpaMM, HasHBaeMHI Taike mmdaropeiickoil 3Bes-
o, 9Ty Qurypy MOKHO IOJNYYHTb, ©CIE HpPOJOJEKATH CTO-
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POHEl IPaBAJNBHOTO NMATHYTOJBHEKA JO HX B3aHMHOIQ Iepe-
cevenna. Iludaropefinm monpsopanmes dT0# ¢urypoi, Bh-
yepymBasg ee EHa Necke, 9T00b OpEBETCTBOBAThL W Y3HABATH
IpYT Apyra.

@urypa sTa B caMoM fefie HeoOwyaflHO WHTEpPeCHA: OHA
obmajmaer cBolicTBaMH, BHEIAIOMUAME ee Ccpegn APYTEX
spesn. CyMMa yrios meHETarpaMma, KaKk MH yBAZEM HEKE,
PABHAETCA ABYM HPAMEIM YriaM H, CIef0BATEIbHO, HALMOMHA~
HaeT HaM TPeyTOIbLHUK, CyMMa
yraoB KOTOPOTO TaKMe CO-
crapaser 180° (pme. 213).

Eme Gomee wnHTepeCEHIMHO
cBoiicTBaMH 06IaMAIOT Ay YN O -
daropeiickoii 3peans (puc.214).
OGosnayuM B  HeRTarpaMme
ABCDE  pnmeH  OTpPE3KOB
Al=BK=CF = ... uepes y,
a pumus orpesxos HI = IK =
=KF =... uepes z. Tpeyrons-
nnk I AH Gypmer paBRoGexpeE- Pre. 214
HEE ¢ yraaMml y OocHoBaHHSA,
pasaniMm 72°, yrox BAH paser? Tawxe 72°. CaefgosaTensno,
rpeyronsEEK HBA 6ymer pasroOenpeBHmi m mopoOHEBIH
tpeyronpauary IAH. Vmeem AB =y + z. Orpesox AB
npefcraBageT coboil ctopony narmyroasHmka ABCDE, onu-

! CyMmMa BHYTPEHHHX yIJIOB DPABHABEOTO0 MHOTOYTOJBEMKA PaBHA
2dn—4d, Toe n—daHcIo cro cropon, a d=90°. 3gaunT, yroa NpaBANIL-
moro matayronssmka HIH = z—gﬁ%ﬂ = 108°,  Orcona
cMesKERE yrom JAH = 72°,

2 Kampnaa w3 papHux xopn BC = CD = .., cTArgsaer AyTY B
360
T 72°, ¥Yron BAH = yrny BAD, XoTopH, KAK BOHCATHHI yroi,

. 72 4 72
HA3MEpACTCA LOJ0BHEOH AYTH, Ha KOTOPYIC OH OIMpAETCH: g =

=72°




CaHHOTO OKoJ0 neHrarpamma. TpeyroasEmr ADB — pas-
HoGempenmuit m mopmober Tpeyronbumkam IAH w BAH, no-
CKOJIBKY YroJ y BepmmHH paser 36°,

TakmMm o6pasoM, Ha OCHOBE 3roro TpoitHoro nozobmsa
MOKHO HaIHCATh CAEIYRIYI0 HPONOPLEI:

A5 _HA _ I1H
BD  AB T HA’
BIIH
gLe.. ¥ .5
Y42 y4z y '
A oro smaunt,ut0o AK: AC=KC : AKu Al : AK = IK: Al
CremoBaTtenbno, B Touxke K OBIIO IPOHM3BEICHO 30J0TOC
ceueHme cTOpoHEl AC, TO ecTh Takoe JeJieHHEe OTPe3Ka Ha [BE
yacTH, IpH KOTOpoM O0ibIiad YacTh ero Tak OTHOCHTCA KO
BCEMY OTpPe3Ky, Kak MeHbmasa dacTh K Goabmeil. ITogobmbM
o6pasom orpe3ox AKX okasajca mogeleHEHIM B Touke [ B
OTHOIIEHWH 30JOTOTO ceueHEA. (B JpeBHOCTH 30J0TOE Ce-
geHme MMeso GOJNBINOE 3HAUEHWE B APXWTEKTOHHYECKHX IIPO-
mopnuAx.) 9T0 caMoe 30J0TOE CeYeHHe JEerKo OOHApYKATH
BO BCeX TOuKax mepeceuenumsa ayqed sseansl Ilmdparopa.
3Be3THBIMA MHOTOYTONBHMKAMEA BaHUMANCA HN3BECTHbII
monbeckmi Matematmk S Bpomer ms Hymenosa (1585—

1652).

2. Toppoers nHGMATOPedCcKoi MATEMATHYESCKOH MBICTH

Camoit smamermroit Teopemoit Ilmdaropa smismerca Teo-
peMa 0 TOM, 9T0 KBaZpaT, HOCTPOEHHHH HA THIOTeHY3e Ips-
MOYTOJBHOTO TPeYroJbHHKA, PaBeE CYyMMEe KBafpaTros, IO-
CTPOEEHHIX HA €ro Karerax.

I o6patHOE TOMKE CIpaBefJIHBO: €Cad CTOPOHH a, b, ¢
TPeyTOJIbHAKA OTBeYalT HEQaropefcKoMy YCJIOBHIO:

a? + b? = ¢?,
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TO TPeyToNbHHK OyneT HpAMOYTONBHEIM, ¢ IPAMEIM YIJIOM,
JIesKAMEM OPOTHEB CTOPOHBI C.

OcofeHHO WHTEpeCHH TpeyroJbHAKH, BCE TPH CTOPOHE
KOTOPHIX BHIDAKAIOTCA LENEIMH YUCXAMH, IOAYMHAFOMIEMACS
nadaropelickoMy yCJIOBHI. Taxkme TpPeYTOJBHAKH Ha3H-
BaoTCA MEPaAropeHcKUMH.

Tax, HapuMep, TPeyrOABHEK €O CTOpoHaM: 3, 4, 5 oTBe-
gaer nudaropefcKOMy YCIOBHIO:

32-42=52
N ABIAETCA UPAMOYTOJBHEIM. 9T0 Npocrelimmii mmdaropeii-

CKATl TPeyTroNbHEK.
Bor mecrombko mmdaropelicKHmX TPeyroIbHIKOB:

a= 3 b= 4 c= 5
a= 5 b=12 c =13
a =15 b= 8§ c =17
a= T b=24 ¢ =25
a =21 b =20 c=29
a= 9 b =40 c =41

Jlerko yOemgmTBCA B TOM, 9TO BCE 3TH TPEYTOJIBHHKI OT-
peualoT madaropeiickomy yeaosmio a? -+ b% = ¢% m, cuego-
BAaTEeNbHO, ABIAKTCA HPAMOYTOJBHBIME.

B umpaxkTEKe OpE DOCTPOEHHMHE HpAMOro yria (a 3HA4mT,
IIpA MOCTPOCHAN E3aMMHEO HepIeHIUKY/IAPHEX IPAMBIX IHHAHN)
TPeYroJbHAK CO CTOPOHAMH 3, 4, 5 OeaycoBHO OHLI yiKe B IVIy-
GoKoll [PeBHOCTH H3BECTEH eTAITAHAM I {PYTEM HAPOAaM Ipen-
Hero Boctoxa. He gBisgerca cayduaiiHBIM TO 06CTOATENBCTBO,
4TO IMEHHO TaKZe HPONOPLUE apXeoIoTH HaXO/sAT B pasMepax
TecaBHX mamT nmmpamogs Xedpena. Eme Gonee sHaMenarenn-
HEIM, ONHAKO, ABJIseTcA TOT (JaKT, 4TO TaK HasKEBaeMasd
mapckas KoMHATa B 3HaMeHmToll mmpammpe Xeomca mMeer
pasMeprl, ocoGeERBIM 06pasoM CBA3AHHEE ¢ YHCIAME 3, 4, O.
Jearonans Bceil KOMHATH COZEPHRET & TeX K€ CAMBIX eJUHENL,
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KOTOPHX CaMadA JIEHHASA CTEHA EHMeeT 4, a quaroHalb caMoif
MaJIeHBKOH CTeHH — 3 eLHHEIH.

Tpeyroasauk co cTopoHamm 3, 4, 5 (pmc. 215) cumranca
B fipeBHOCTH Marmueckoit ¢urypoit. Or o6unamaer eme @ Hpy-
rEMA HHTepecHHME ocobeEHocTAME. IlepmMerp ero BhIpa-
saeTea umesioM 12, mromans ke paBHAETCA 6, TO eCTh YACIY,
cleqyomMeMy 00 DOPANKY 3a TpeMA YHCJIaMH, COOTBETCTBYIO-
INEME JAABAM €ro CTOPoH; cBepx Toro, 63=334-43+455,

Pme. 215

Heynumemtennrro mosToMy, 4To, Io Mmekmio Ilmyrapxa, sro
caMBpit mMpeKpacHHll I3 BCeX TPEYTOALHAKOB.

He mogaesxET Opm 5TOM COMHEHHIO, UTO, KAK H paHBINe,
TaK # cefiuac, celbCKHe IVIOTHHKH, 3aKJIafeBad QyHTaMeHT
n36H Oim X03gHCTBeHHHIX HOCTPOeK, uTOOH HOAYYIRTH Opsa-
MoH yTroX;, UepTAT TPEYTOJIBHAK CO CTOpoHaME 3, 4, J; 5TO
JKe caMoe THICAYH JieT HazaJg OPOJeNbBAIoch IPA CTPOATENb-
CTBG BeNHKOJMeOHHX XpaMoB B Ermore, Basmmome, Hamrae,
a, BepoATHO, TakKe m B Mexcmke (pme. 216).

ITadarop He OTKPHLI, CIEHOBATEJBHO, 9TO CBOHCTBO Hps-
MOYTOJBHOIO TPEYrOIbHAKA — OH TONBKO HEPBHM CyMex
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ero o000DNIMTH ®W fOKa3aTh, OEpeBECTH ero w3 o06IacTm
npaktaka B obiracrs maykm. Hak ol 9re cpenan, mHems-
BECTHO.

Ueropax wmatematmkm M. HKawrtop mpepgmonmaraer, uTo
BTO AOKAa3aTeidbCTBo ORIO cKopee He HPHHUUINAANBHEIM, a
JumMb NOATBEPMKAEHHWEM, IPOBEpKON mamHOro cBolicTBa Ha
PAe 9acTHHX BRJOB TPeyTOJABHEHKOB, HaumHAasA ¢ pasaobe-
PEHHOTO OpPAMOYTOJBHOTO TPEYTONBHHKA, KOTOPHH [aer,
KaK 9TO BEJHO Ha pACYHKe, BHOJHE O9YeBRBJHLE Pe3ylbTaTHl,

B nacrtosamee Bpems Teo-
pema Ilmdaropa poxazana
cormeli cmocoboB, pa, cOT-
veii cnocobos! Xors moarm
KaM{ioe CTONeTHe JOCTaBMfA-
JI0 HOBHE BHAH RAARA, WO
kpaiinel Mepe, HOBHE 3a-
MBICJLI JJOKA3aTeJbCTEA YHIE
MHOTOKPATHO JoKasaHHoii
TeopeMbl, 10 W cefizac elie
CTpeMJIeHHe K YMHO/KEHHIO
ypcja 9TAX JOKA3aTedbCTB
HE HmCYeso.

Ve Eprapp cehnaercs Pme, 216
B ceonx «Hauanaxn(kunra I)

Ha BoOCeMb cmocoboB, KOTOpHE MK OPHBONEM 3HECH TONBKO
B BmAac pmcyHkon 217, 218 n mageemca, yTo uAmTaTenb C MH-
TepecoM caM HalfleT HYHHBIG HOKA3aTeJbCTBA.

Hpome pokasarenscrs EBkaupga, GpmpeseM emme EHe-
CKOJLKO Hambolee MHTEPECHHX MATEMATHUECKEX paccydie-
HEI pasiEYHOrO LPOHCXOKAEHHA, Kacaimuxcd papHOBelLd-
xocta ¢mryp.

Bo Bcex aTEX JoKasaTeNbCTDAX IpEAMEM CleAylOI@e
oboaznauennsg:

LA =90°% BC =a, CA =0, AB = ¢ (pmc. 219).
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Hoxazarenscteo Haccm p-ox-dmma (1594 rog).
AGAL = AN ABC, LA = CB,
LGAL = LABC = LCAM,

ciegoBarensao, LAMK sasnsgerca npavoil nmERmei,
IMonxyuaem ¢urypm ¢ pas=

~ HHME TJIOMAJAMHA:
/ ~
A1 S DKMC = CALD' =
HL { N
| | l F N
I | LS L
I A | e
' I LN
i | /0 \\
I I/ Ih’ g £
Py
¢ M B 3 i
p |
A
I |
{ |
] l
D K E ' M B8
Pmc. 219 Pmc. 220

¥ aHAJOTHYHO
KEBM = ABE'L = ABFG = c2.
Ho
DEBC = DKMC + KEBM m DEBC = a?,
ClIef0BAaTeNbLHO,
a? = b? 4 c2

Noxrasateasctso o mara (1821 rox).

Ipomoisxmm orpesox CD po mepeceueEms ¢ OPofoILLe-
mmeM npaMoil B rouke [V (puc, 220). Ilomyunmym ¢uryps ¢ pas-
HHIMA ILIOMAAAMEA:
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PALN = CALD = CAHI = b?
ABEL = ABFG = ¢2;
PBEN = CBED = q2.
Ho
PBEN = PALN + ABEL,

a CJIEN0BATeIBHO,
a? = b% + 2

Ppe. 221

Bosnee oparmmajdbHEO ApPYroe HOKA3aTeIbCTBO TOTO JKe
aBTOpA.

Iipoeemen orpesox BF, nepueHAEKYJIsAPHEIH OTpesKy
AB (pumc. 221) m pasumii emy, sareM orpesok C/, nmepmen-
JUKYJISIPEHA oTpesky CA wm paBHEI eMy, B, HaKoHell, HpO-
BefleM NepueHAURYIApHEE orpesky BC m pasmHIl eMy oT-
pesok BE, Jlerko mokasarp, uro toukm F, A, I memar ma
OfHOH IpAMOIL.

Yernpexyronpaukn [FBC n1 ABEC paBHOBeNHKH, TaK
Kak ACBF = NAABE, NICF papooseimg A ACE. Ormm-
Mast oT 000X 4eTHPeXYroNbHEKOB 00IMH HM TPEeyrOJbHEK
ABC, moixyuuM:

c? b? a?
ITE=T
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Hoxasatensetso Temuomensroda (1769 rop).
A LDE = A ABC (puc. 222),

LDCA = FBCI = ABEL
¥

THGF = ICEF,

G
H ,x’/”

8 - F

1" \
\
|
|

c T 8
‘\
|
i
\
\
1
D ; E
\
|
!
L
Prc. 222

¢JemoBaTesJbHO,

ICBFGH = ACDLEDB.

OTH IecTRYroJbHUKE mMelT obmmit Tpeyronsuor ABC,
a Tawxe paBHEe Tpeyronbuuru AGH = LDE, u, cinenona-
TEIHHO, OCTAJAbHEIE 9aCTH STHX MHOLOYTONBHHKOB ABIANTCA
PABHOBEJIMKAMH, a 3TO B3HAYHT, 9ITO

CDEB =
um

CAHI + ABFG,

a® =

b + c2,
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Iorasarenscteo Pemama (1889 rox).

A HRA = A ABC, mostomy RA = BC (pume. 223).

SaMeTHM, UYTO

NIBC = A CAR; AFBC = A BAR.

Jlerko moxasath, uTO

RA 1 BC, BI1 CR = CF _l BR,

rax Kak RA (ro ectb RM), BI u CF apaAmTCca BHCOTAME Tpe
yronbaumka BCR m mosToMy IiepeceKalTcs B OLHOH Todke,

ACAR:%CA.RCr’:%b.b:

ABAR:%BA-RH:%C.C=

b2,

c?,

SIEEEES

CregosarenanHo,
ACAR+4 A BAR =2 (0 + &,
Ho
ACAR=;RA.CM, a ABAR=%RA.BN,
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Cem0BATENBHO,

ACAR+ A BAR= 3 RA(CM + BM) =
= %a ca= %a‘i
Otcroma BuBOR, WTO
b% - ¢ = a2,

Bee BHmenpmBefeHHBIE [OKA3ATENBCTBA OCHOBLIBAIOTCS
HCKIIOYATEN5HO0 Ha paBHOBeImKocTH ¢uryp. Ecam, Kpome

/
I
/ c?
sa
/
/ ¥/l
\\ m
b ~g
)/
Pmc. 224

5TOr0, NpPHMECHHTH INCPECTAHOBKY CJaraeMHX, BO3HHKHET
Ipyro# pop moKasaTelbCTB, B KOTOPOM YIHMTHIBAETCHA PAN HO-
BHIX Hfei.

Bor mpepmomaraemoe moxasatenbcTBo cadoro Ilugaropa.

ITocTpom™M KBapgpaT, cTOpona KOTOPOrO PaBHAETCA CyMMe
KaTeToB 0 H ¢ JaHHOTO IPAMOYTOJBHOTO TpPEyrOJIBHHAKA
(pme. 224). Paspmemmm »sToT KBajpaT Ha JABa KBajpara
b2 m ¢® n Ha OgBa PaBHBIX NIPAMOYTOJXBHEKA CO CTOPOHAMH
bm e

B cpowo ouepenb, pasmeNEM ITH NPAMOYTOABHEKE Ha
weTHIpe DPAaBHHIX IpAMOyroabHHX Ttpeyroasrmra I, II, III,
IV. Vraragesag 9TH TPeYTONBHEKA TaK, KAaK IOKA3bIBaET
cocemHmil PUCYHOK, IOJYy4aM HOcepefube Kpaapar aZ,

263



Orcroma ciegyer, 4To XKBAApAT CO CTOPOHOU b -+ ¢, yMeHb~
meHHHE Ba 2bc, maer B mepBoM caydae b% 4 c2, a Bo BropoM
a®, B BHAYHT:

a? = b2 4 2,

D a E

Z ébc
fbe Hokasarenscrso Bxacrapm
o (b a (smamenmTOoro aeropa Jlmamasarm,

4 XII cromerme).

jbe Benoknii nenmiickuit MaTeMaTUK
be X moAOHECAaN K PACYHKY TOABKO OXHO
cropo: Caompu (pme. 225).

HoxaszarenbcTBO Mappau
(1887 rog).

Mogrpoum wBagpatst BCDE = a® m ABFG = c?
(pme. 226). Touxka £ oxamkerca na opamoit GF. Wz touxn D
oposefeM mpaMmyio DP, mapannenskyio GF m DL, napan-
aensayw AG. O6pasyerca ksappar DLGP = b2,

1
2
c a 8
Pac. 225

L A
] m H
D E c 1NB
N e k f
b F
I
A
B L s
s F
7
sk
¢ B D W E
Puc. 226 Poe. 227

Brunras w3 martmyroasaaga BCDLF omun pas Tpeyroib-
BukE ABC m DPC, a gpyroft pas pasHeie M TPeyroJbLEAKH
LED n EFB, nonyuasem a2 = b2 + c2.

HoxazatersctBo Pedixenb6eprepa (1775 ropm).

a®=p -+ 3k + r 4 s (pmc. 227);
b2+ c2=2m + 2n + 2k + r.
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Ws pasemcrsa TpeyroapEmkoB ABC, FBE, LED purte-
Kaer, 9To

m+n=s=p-+k,
BHAYHT, A

B4+ct=s+p+ik+
+ 2k + r=a’

Tpernit pox OOKasa> ¢ M 8
TelbLCTB— JOKA3aTeIBCTBA  all-
reGpanueckme. Cpejga HEX nep-
BOe MeCTO SAaHMMAeT NpemmojaraeMoe mokraszatenbcTso Il m-

Pmc. 228

daropa

Tpeyronshur ABC nomoben
Tpeyronsnuky MBA; crano
OHITE,
BC : AB = AB: BM
(pmc. 228);
oTciona
AB? = BC - BM.

Craagepeas paBeHCTBA

Tpeyroneank ABC nopmobGen
TpeyroncEnky MAC, ciepo-
BaTeJbHO,
BC: AC = AC : MC,
oTCIofa
AC?® = BC - MC.

AB? = BC+» BM m AC® = BC. MC,

moyuaeM

AB* + AC® = BC - (BM + MC).

Ho

BM + MC = BC,

clIef0BaTeILEO,

AB? 4 AC? = BC2,
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Ecam 661 meifictemrensro Ilmdarop Taxmm cmocoGoM po-
La3blpaji CBOK 3HAMGHHUTYIO TEOpeMy, TO 3TO 03HAUAXO OH,
910 eMy OBT 3HAKOM Henblil
PAJL TeopeM, OPHIHACHBAEMBIX
B HacTogmee Bpema EBxiamiy.

Hoxazatensctso M & a1 b -
MaHHa.

IInomans TpeyroabnnLa
b.
ABC pasmserca —z-c (pme. 229),

Pnoe. 229 per
a TamKe paBHACTCA 5,

TO ecTh IOJOBAHE IPOW3BeJeHWA IepmMeTpa TPeyroJbHHKA
Ha pajgmyc Kpyra, BOHCAHHOTO B TPeyrOJbHHK, a pagumyc r
KPYyTa, BOACAHHOT0 B OPAMOYTONBHEK, PABHAETCA:

_b4c—a
x——z—.

Orcrona
b.c _p-r

2 2

(at+bte)  (btec—a)
2 2 *

Us JAaHHOr0 yYpaBHEHHA ClelyeT, 4TO

a?= 0% + ¢

3. IIudaropelickue TPeyroJsHUEH

Temeps paccMorpuM nudaropelickue TPEYroAbHAKH, TO
ecTh TAKWE TPEYTONBHWKH, CTOPOHE KOTODHIX BHPaKeHH
NEAKME 9mBCiaMm ¢, b, ¢, OTBEUAIOMEMA YCJIOBUIO

a® + b% = c2
910 GymyT, Kak MH YKe 3HAeM, OPAMOYTOJBLHHE Tpe-

yroabHEKE. flcHO, uTO ecam ms umcen a, b, ¢ gBa mMeloT 00-
muil JenaTenb, TO H TPeTke YHCIO TOe ero mmeer, IlosTomy
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B JalbHCHMUX PACCYTeHMAX OrPaHHYEMCS TAKAMH NEJIBIME
uHCAaMHE, KOTOPHIe He mMeloT 00Iero jenurens (KpoMe ejm-
HAIE).

ITadaropy mpmumcsiBaecTcsa paAx WHTepecHHX HalmogeHmit
B 061acTE NprMeHeHAA apAPMETHKA K TeoMeTpHUH,

[

T

!

T
[

p——t : Ee e
-

o

I

Prc. 230 Pre. 231

Mexmy mpoumM, OH 3aMeTHI, 4TO CyMMa HOCIEJ0BaTeldb-
HBHIX HEYeTHHIX UMCe] JaeT mojHHI kBagpar (pmec. 230):

1+ 3=22
1+345=3,
14+345+7=4

I L

H 4ro KaKABIT Takoil eromor mnpefcTanisgeT coboid pas-
HOCTh JIBYX KBaZpaTOB:

mam, B obmeM BOje:

2t — 12 = 3,
3 —22= 5,
4 —32= 7,
5 — 42— 9,
62 — 52 = 11

(r + 1) —n? = 2n + 1 (pme, 231).



ITagarop chopmyrmposal Takxe OPaBHiio, IIo KOTOPOMY
OH MOP HAXOJHTE LelHe 4;cla A CBOAX TPeyrolbHRAKOB.
B coBpemeHHOI CHMBOJEKe 2TO OPABHJIO BHIpasKaeTcAd pa-
BEHCTBOM:

@n + 1)? + (202 + 20)? = @n® + 20 + 1)%, (1)

rge BMeCTO n MOKHO DONCTaBHTB roboe HaTypaJdbHOE THUCIO.
Bor Taﬁnmma, IIoCcTpoeHUad Ha 3TOM LHpHmBALHDE:

I Kater II warer I'mooTeRysa
n 2n +1 2n (n + 1) 2n? 4-2n +1
1 3 4 5
2 5 12 13
3 7 24 25
4 9 40 41
53 11 60 61

W3 pasenctsa (1) r 18 TabaERH BAXEO, 9TO YACHA, BHIPayKa-~
omue 1I kaTer m rmmoTeBysy, CTOAT HOOOCPEACTBEHHO APYT
8a ApyroM B HaTypaideHOM pamy dmcend. Ilosromy moscmO
cKasaTh, 9TO ecaE rAe-HAOYJb B HATYPAJNbHOM DALY 9Y@CeN
MH HaffeM JBa COCeJHEX YHCIA, CyMMa KOTOPHIX COCTABHT
TOJIHHE KBagpar, TO BTH YHCJa BMeCTe ¢ KOPHEM BTOpOH cre-
meHd A3 HX CyMMH OyOyT BHIpaKaTh KOMIUIEKC CTOPOH IH-
¢daropefickoro TpeyroabHAKA:

4,5...12, 13 ... 24, 25 ... 40, 41 ...

b N S e et
32 52 i 93
... 60, 61.,. 84, 8 ...
s e P
112 132

I{pome pasenctsa (1), m3BecTsE m apyrme, Topasno Gonee
HO3JHEE papeHCcTBa, yHOTPeOAAeMEE A HAXOIeHAA K-
daropeiickux umced,
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Bor oxno @3 mmx:
(m® + n?)% = (m? — n)? + (2mn)®. (2)

B paHHOM paBeHCTBEe BMECTO M @ 1N MOKHO IOACTaBIATH
amoOse nenne wacaa. [Ipmunmas, sagpemep, m =3, n = 1,
momyaaem 102°=82--62. 3HaumT, MB DOAYUHIE TAKYH KOM-
6maammic wmcen: 6, 8, 10, KoTopyio He OXBATHIBa®T HpH-
Befersasa pbiume Tabmama. Paeemctso (2), clIemoBaTedbHO,
mmeer Gomee o6mmil xapakrtep, Hemenxm paseHcTBO (1).

Ho sroro mamo. Paserctso (2) comepxmT B cebe Bce BO3-
Mokuee mmaropefickme Tpoitkm. Eenm Mm 3axormm m3be-
sRaTh OOBTOpeHAA HOomo0HHX mmdaropefcKEX TPeyTrOIbBHAROD
(zaopmMep, HomoOHHIME ABIAITCA TPEYLOJIBHAKA €O CTO-
ponama 3, 4, 5 m 6, 8, 10), To magnemur coba0gaTs cleryio-
INue OpaB@a:

1) opHO B3 4HEcea m B 1 JONKHO OHTHL YeTHHIM, [pyToe —
HEYETHHIM;

2) umeaa m w n FOMKHE OHTHP TOPOCTHMHE OTHOCH-
TEJILHO APYT APYra, TO ecTh He JOJKHE HMeThb HHKAKOro o6-
IMero fenmTens, KPOMe eIHHMI ]

3) m > n.

ITpesogmm Tabammy, cocTaBJCHHYI0 IO YKa3aHHHM Opa-
BHIIAM:

m n I a b c
2 1 3 4 5
3 2 b 12 13
4 3 7 24 25
4 1 15 8 17
5 4 9 40 41
] 2 21 20 29
6 5 11 60 61
6 1 35 12 37
7 6 13 84 85
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I podoasscenue mabauyse

m n a b (4
7 4 33 56 65
7 2 45 28 53
8 7 15 112 113
8 5 39 80 89
8 3 55 48 73
8 1 63 16 65
9 8 17 144 145
9 4 65 72 97
9 2 77 36 85

4. Bropasa 3mamenuras reopema IImparopa

Bropoil, ECKIOYATENbHOH 0 3HAYEHMIO TeoMeTpHYecKoi
TeopeMoli, mpmnmceiBaeMmol Ilmgaropy, ABiaderca TeopeMa
0 CyMMe YIVIOB TpeyroJbEWKA, PABHOH ABYM HIPAMEIM YTJaM.

Pme. 232 Pme. 233

HCTOPHRH MaTeMaTHKH CTapalTCA BHACHUTH, KAKAM CIIO-
co00oM reHmadbHBM MaTeMaTHK [OKa3bklBAJ 39Ty TeopeMy.

Beposrrao, oH Hauald ¢ OpPAMOYTOJLHHX TPEYTONLHHKOB
¥ HOCPeiCTEOM JONOJHEHH JO NpAMOYLOJBHOKOB (pmc. 232)
cTapasicd [IOKasaTh NIPaBHJBHOCTH pacCMaTpmBaeMod Teo-
PeMHL,
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3ateM om 3aMeTHms, uYTO K&KAHIH TPEYTOABHAK MOMIHO
PaseanTL NepOeHAUKYAApPOM, OOYIIECHHEIM H3 BepPHIEHH, Ha
IiBa OpPAMOYLONBHHIX Tpe- e
yroirHHKa # 06a WX po-
OONHHETE [0 JBYX OpPAMO-
yroneumkoB (pme. 233).

He ucxaroueno, ognako,
aro Iladarop morasmBan
CBOI0 TeopeMy IpH IIOMO- Puc. 234
mE OpAMOH, NpOBeXeHHOIT
gepes BepMEHY TPEYroJbHEKA MNAapajuiebHO OCHOBAHEID
(pmc. 234).

Ogmnarxo B TakKoM ciydae HYKHO KONYCTHTh, 4TO IpefBa-
PETEIBHO OH 3HaJ TeopeMy, OPHOACHBaeMylo ceifizac Es-
KIAAy, O JABYX [apajlleIbHEIX OPAMHX, HOepeceKacMux
rpeTbeil OpAMOI,

5. IIndaropeiicknir Kpyr

Madarop, xax yrpep:xmaer ero yuenak IIpoxa, ¢ ocoben-
HHM yBJIGUEHHEGM 3aHEMAJcA HOporpeccmAMHa, Kark apagme-
TauecKEME, Tak # reoMerpmueckmMu. IlosToMy BO3MOMKHO,
uT0 mpeA nmdaropeicKOro Kpyra, KoTopyko pasbmpaer B
cpoell KmHOre, mOCBAINEHHOH apmdmermke, madaropeenm Fm-
BJIOX, DPEHHANISKET ero YJHTeldo.

CpoiicTna mmdaropefickoro Kpyra OCHOBHBAIOTCA HA He-
KOTODHIX HHTCPECHBIX YHCJIOBBIX COOOCTABJIEHAAX, & AMEHHO:
eclld BOOJNL OKPY{HOCTH HAOMCATHL HATYPAJLHEN pAN 4dmeed,
To ecth 1, 2, 3, ... 10 n, a 3aTeM B 06pAaTHYIO CTOPOHY OT %
mo 1, to cymMa Bcex sTuXx umcenx OyzmeTr pasHa n® (pme. 239,
236).

HelicreaTensro, madaropeiickait Kpyr Upemcrasiser, cob-
CTBEHHO rOBop#A, CyMMY ABYX Oporpeccuii: 1, 2, 3, .., n —1
o q@mena n.,
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Cymma n — 1 umcenr BATypalXbHOTO psAfa, HAYOEAA ©

eAm4UIE, pPAaBHA
n(n—1)
—5 -

CremoBaTenbHO, C€yMMa J[BYX TAKHX I[POrpeccHil naer
n(n — 1), 10 ectb n? — n. Ecxm K sroit cymme mpmbasars
eiye n, TO OOAYIOM:

n®—n 4+ n=n

Pue. 235 Puc. 235

Ilpmeeneunyo poime mupobieMy MOKEO IpPeNCTABATE B
Gomee obmeM sBmpe.

O6ozHaamM CyMMy HATYpaJbHODO pAxa umced oT 1 jo n
gepes S,; Torna paseHcTBo flMBImXa nmpamer BAN:

28, 4+ n=n%

PaccmarpaBas paj HATYPaJdbHHX YHACSN, BAMETHM, 970
maa no=2 ameeM 8, _,< n, Ana n=23 mmeem S,_, =1,
maa n >3 ameem S, _; >n. Taram obpazos, MomE0 CHOp-
MYJAHPOBATH CHERYIONYI0 TEOpeMy.

Ecam xsagpar raxoro-smbyfp mnemoro uwmcaa n > 3
[ojleldTh HA CYMMY BCEX 4HCEA HATYpPANbLHOTQ DHAL, b=
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TOro Xo n — i BKIIOUMTENBHO, TO B YACTHOM TOJYTHTCA 2,
a B ocTaTke JAHBOE WHCAO A.
Tenepp Bammmem chegyomuil pAx pPaBeLCcTB:

2!5‘73__,1 + h = nz,

285, _os+n—1=(n—1)7%
28, 3+ n—2=(n—2)2

25, + 3 = 3¢,
28, + 2 = 22,
1 =12

CyMMapys Bce 3T DAaBeHCTBa,
1242243+ ...+ (n—1)24n2=3§,,
MOy YmM?
28, + S+ S+ ..+ S, )+ S, =87,
910 TakHie MOMKHO 3ammcath B Bage noadaropefckoro

Kpyra:
SI+S2 +S3+ " e +Sﬂ—-i

S48y + S+ .o + S0y,

+ Sa

FIe cymMMma pcex uwienop pasaserca S .
Bosbyem wucaouoil npumep paa n = 6;

S, =1,

S,=1+4+2=3,
8;=1+2+3=86,

S, =1+42+4+3+4 =10,
Se=1-4+243+4+5=15,
Sg=14+2+3+4-5+06=21
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IlopcanTripaen:

2(51+52+S3+S4+Sa)+sa=
=2(1+3+6+10+15) +21 =
=2.354 21 =091.

S = 1% 4 2% 4 32 + 4% + 52 4 62 = 91,

6. Ipyrue maremarumyecknme pocruskenma ITudaropa

Ilmparopy mpmnmcriBaeTcd B OTHPHTHE HECOE3MEPHMEIX
OTPE3KOB.

OTopaBEBIM OYHKTOM HOCHYMKHJIO €My 3HeCh OTHOMIEHM®
AEmaromand KBajpata K ero cropone (pme. 237). Ilmdarop
A B HECXORHJ HAMEHHO B3 TPEeLOOI0KeHHd,
gro oTpe3kn CB m AB comsMepEMH.
9To amaymT, 4TO CYMECTBYeT TaKoil
ob6mwmii oTpe3ok, mpmHMMaeMbIlil 3a 00-
1y Mepy, KoTopeiii B oTpeske AB
YKJIAJBBaETCA a pas, a B OTpeske
CB momemaercs b pas. Ecam 6Gynmer
momobpana maubonbwasa ofmas Mepa
orpesxos AB n CB, To wmena a m b
6yoyT OpPOCTHME OTHOCHTelbHO cebA,
TO0 ecTh e OyOyT EAMeTb HHKAKOTO 00IMero pesJmTenas, Kpome
©JIH 17 L1B1.

Mesmpgy umcnamm a m b Bo3HEKaeT clefyIOmad 3aBHCH-
MOCThE?

Pme. 237

b? = a® + a® = 24%,

Uncno b2 gomknao GHTH, CIeOBATeNLHO, YCTHEIM 4HCIOM,
moaroMy @ b Gymer 4mcioM 9eTHHIM, THOA 217, TAK KaK KBaj-
paT HEYeTHOTO u@ciaa He Mo;KeT ObITh wmcioM deTHEIM, Taxma
o6pasoM, (2n)? = 242, orciofga 2n? = a?.

W3 Taxkoro mnpeamosio;KeHUs BHITEKaeT, CIeJOBATeIbHO,
910 @® H 4 ABNAITCA Y4eTHLMA 4YmCNaMd,
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Ho a @ b — BzammBo mpocTHe 9mciIa, UOATOMY b JOMKHO
OHTH amciOM HeueTHRIM. Taxmm obpasoM, obpasyorca mBa
OCKJIIOYal0IMEX APYr ApPYra BHBOHA: b €CTb OXHOBPEMEHHO
ygeao weTnoe m  medeTHoe. OmumbGoumEIM, CIefOBaTEILHO,
OmJI0 OpennoiosKenne, 9To otpeska CB m AB umewr obmymo
mepy. Hanporms, sTm oTpeskm ofmeii Mepu He HMEIOT: OHE
HECOH3MepPUMBI.

Cumraercsa rarme, 9to Ilmdarop mepsuim chopMyamposan
IOJOKEeEne, 970 IVIOCKOCTh BOKPYT TOUKH MOIKET OHITH IIOJ-
HOCTHI0 3al0OJHeHa AL TPeMA BHIAMH IPABAABHHEX MHO-
rOYrONABENKOB, 4 HMEHHO: PaBHOCTOPOHHAMA TPeyTOJbHH-
KaMH, KBagpaTaME © OPaBAJBHEIMH IECTHYTOJALHEKAMA
(pme. 238).

AVA
A/

Pme. 238

Mudaropy, Baxonen, JomxHA OHTH L3BECTHA 0YEHDL BajK-
Has TeopeMa o TOM, YT IIOMafy Hofo0HNX QHEryp OTHOCATCA
IpPyr K J[pYry, Kak KBajpaTH COOTBeTCTBYIOIHUX CTOPOH
(pme. 239).

Ecam »1y TeopeMy [eifiCTBATEIbHO OTHPEII KPOTOHCKEIT
MEICIATENS, TO OH MOI POHIaTh U TAaKHe 3aJaul, KaK IOCTPO-
eHme IOCKAX ¢uryp, mofo0BHX ofHOH H3 [JamHHX ¢uryp

275



A paBHEX 0O miomajgm Apyroil ms mumx. Brimenmpmsememnoe
npegmolioskenne O4eHbL HPaBRONONOGHO, TAK Kak HOCTpOe-
RueM ¢uryp, @ He TONBKO miockmx, Ilmdarop sammmancsa
¢ 0COGeHHHIM yBICYEHHEM.

Pume. 239

7. Kocmnaueckue Guryps!

O6menpuzrano, uro Ilmdarop smasercs Takske TBOPIOM
9JeMeHTapHHX IPUHIXIOB HOCTPOEHHEA OPABAJLHBIX MHOTO-
TPaHHEKOB, KOTOPHEe OH Ha3BaJ KOCMHYeCKEME (Hrypammd.

Pme. 240

Urobn moMoub n06mTelaM TeOMEeTpHH, KOTODHIE MOMKe-
nanm OH cedaTh MOfelinm TPABANBHEIX MHOTOMPAHHHKOR,
OpUBONEM HEKE CXEMEI COOTBETCTEYKLIHX BRHIPE30K H3 Kap-
TOHA: YeTHpeXrpaHHEKA (TeTpasapa, pumc. 240), mectErpan-
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noka (rexcasgpa, pmc. 241), BochMmrpaEHmKa (OKTa’Apa,
puc. 242), nBeBajuaTErpaHEHEKA (fOfeKasnpa, pme, 243)
I JBajuAaTETPaHHuMKaA (mKocasgpa, pac. 244).

\
{ )

\ f

Puc. 241

Mu crapaimes caMEIM TIATENBHHIM 06pa3oM cobpath Bce
TO, 4TO HCTOpPAA — a CKOpee, MHOTOBEKOBOG IIpPEAaHAe —

Pmc. 242

rogopaT o Briaage Ilmdparopa B matemaTmry. Hemroro scero
9TOro, oueHb HeMEOro. YUyncTnyeTcsa, ogHAKO, YTO 3TO He Bee,

a TOJABKO MeJKme OOJOMKHA KaKOTO-TO Tpypa, OrpoMHOrQ uo
3HAYEUHNI0 B BaMHOCTH.
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II. KAJJEHIAPDH

1. I'me Ha cBeTe HAUMHAETCH HOBBIH IO

Uro 3a cTpamEHi# Bompoc! Besze maammaerca: B Asmm,
Eppome, Awmepmke, Ascrpanmm, B llexmme, Haaskyrre,
Mockse, Bapmagse, [Tapmme, Jloemo-
me, Hrw-Mopke, Can-®panumcko...

Pazymeerca, pasymeercal Ho rme
Ha CBeTe HAY@WHAaeTcad HOBHIH rop?
Horpa 8 Bapmage Geer noxnous 31 pe-
rabpa, B [Hapmixe Gymer eme cTapaii
rox, a B [lexkmne sTOT HOBRI rog ma-
qaicA yHie HECKONBLKO 9aCOB HA3ap.

Hopmit rox mpmmena K maM ¢ Bo-
CTOKA, CAeLoBATelBHO, IE-TO TaM, Ha
BOCTOKe, HYKHO HCKaTh MECTO ero
pavana. Des coMHeHmA, 9T0 HO/UKHA OHThL NAHEA, OPOXOHA-
maf 4epes MOJOBHHY SeMHOIO mapa OT OJHOr0 HONKCA K
7ipyroMy B OTHEeIAINAA ODOHEHeJBHNK OT BOCKPECeHBA, CPELy
OT BTOPEOKA, cy0600Ty OT OATHALOH...

B camoM pmeme, Takasa JmH@EA, OPOJNOMKEHHAd HA BOJHAX
Mopeii, CcymecTByeT: OHa EHaamnaerca rie-Tro y DBepmmrosa
nponmsa, Mexny Hamuarkoil m cameim 3amagHeM Mucom Ce-
pepHoii Amepmkn, ormGaer flmonmi, Beerca mexpy Qmaun-
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nnackaMa # Hapoammckmmm octpoBamm, oxparTmBaer Hopymo
I'sunero, Hosyio Hanemonnio m Hoeywo 3enammmio m, Rako-
Hel, OpONagaeT B MOPAX, OMHBAOMEX AHTapKTHLY.

W3 mepsoro myremectsma soxpyr cpera CeGacTeaH Jeib
Kamo, cmytEmk norm6mero Marenmana, BMecTe ¢ pasmoi
saMopckoil foOmuelt mpmeez ¢ cobGoil B Espony eme omro
HeoOHKHOBEHHOE 9YY[0 — DPHBE3 uemeepz, TOTAA KAK B
Espomne y:xe BcTymaia B CBOH OpaBa namuuna. A MPOM30IMI0
5TO HOTOMY, 4TO TOTJa JHENH, OTHedAlomell weTsepr or OAT-
HANH, eme He CYmecTBOBaJo. JIAnmI0 5Ty MoOKHO HailTH,
pasyMeeTcd, TOJIbKO HA KapTe, HO 4el0BEK, NepPecekalnInail ee
BHe3amHO, TAK CKasaTh cpefx Gexa qnsa, momajaer B3 4eTBEpra
B OATHEIY, wim, 970 elle Golee CTpaHHO, M3 NATHHNB MA-
TETCA Bazaj B 4YeTBepr.

Yrobrr pasobparbea B HTOM ABJIEHHH, HOCMOTPEM HA pH-
CYBOK 233.

Ha mem msobpaxxena 3emiis1, TOUHee, e¢ CEBCPHOE MONyMma-
pze. 3emMiA BpamaeTcA C 3aIafa HA BOCTOK (Ha PHCYHHE —
OpOTEB XOfa 9aCOBOH CTpeNKH), a 9YENOBEKY KaJKeTCA, 9To
ConHane ABmIKeTCA C BOCTOKA HA 3apaf.

IloBepxHOCTE 3eMEHOro mapa pasfeleHa Ha 24 mosca,
KQKIB M3 KOTOPHX OTAAYAETCA OT COCENHEr0 HA OXHME Yac.
Hpegcrapam cebe, 94T0 MBI OYYTHJIECH B HOSCE C MepuAEaHOM
0°, opoxomamuy gepes I'pmasmy, B 10 sacos yrpa, B nATEELY,
31 nexabpsa 1948 roma. Ilepegsmrasck MHCIGHHO Ha 3aman,
ME GygeM momagarh Bo Bce Oosree paHume wackl. Hampmmep,
B pommne pekm Mmccmemmm (90° samapmmofi moaroTsr) Gyper
4 uaca yTpa, a ma mepmpmane 150° samagmoll mOJroTH —
0 gacos, TO ecTs IOJHOUb ¢ weTBepra Ha mATHuNy. Eme 3a-
nmaJHee OT 3TOTO MepHAWAHA, HAaNpmMep Ha AJscke, HapAT
OO3[ANE BeYepHHC Yachl OPeHAYINEero ITHA — 4YeTBepra, a,
Hakomen, okoxo Mepupmana 180° (Ha BocToke oT B0l NEHEE)
Gymer 22 uvaca wersepra 30 mexaGpa 1948 roma.

Eecam e or mepupmana 0° oTOpaBETHCA MBICJIEHHO B ITy-
TGHICCTBEE Ha BOCTOK, Bce moiifier maoGopor. Hampmmep,
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g ycrse I'amra (90° pocTouHoi mosrors) HacTynnT y:xke 16 wa-
cos, a Ha mepurnane 180° (¢ BocTouHOI cTopork) Gyxer 22 ua-
ca maremns;, 31 mexabpa 1948 roma. ImemHOo Ha MepHjmane

Poc. 233

180° — ma geMapkanmoHHOH JHHHE JaT — BCTPEYAOTCA HBA
Pa3sHEX BpeMeHH: O B3aUAJHEYI0 CTOpPOHY Oymer mATHANA,
10 BOCTOYHYH — 9eTBepr, XoTA m0 o6e cTopoHH BpeMs OLHO
H TO e — B HameM npmMepe 22 uwaca. I'me-to Tam, maneko,
<cpena penH Tmxoro okeaHa, COBEPINAGTCA 9TO HEOOEIKHOBEH-
HOe mepeMelienme, Hacroamail craudor ppeMerm. Horga ko-
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pabnb, NILIBA ¢ 3amaja Ha BOCTOK, llepeceKaeT Ty HeoOHY-
BYI0 JHHEI0, CAGAYIOMEN jJeHbh MecAla H JeHb HefelH IpH-
HEMaeTcsa 3a Opefupaymmit, 3maumT, OfEH X TOT KC [eHb
cumTalT gBa pasa moppsx. Crano OwiTh, HampmMep, Ha KO-
pabnax, NJIKBYIMEX Ha BOCTOK, KOTOpHE NpPOILIA 3Ty rpa-
HANy maT B yerBepr, 30 mexabpsa, ceromua Oymer Takiie ger-
Bepr, 30 mexaGps.

ITosToMy B W3HE OYTENECTBEeHHEKOB 5TAa HENEJA He-
ofwuBanA: Hedeasn Oeyx uemeepaos.

Bnarogapa TakoMy OpHeMy B3 JKH3HA BHYEPKHBAETCS
menb, «upEoOpeTeHHHNY IPH mepefBU;KeHWH B HANPaBIeHAM
ppamenua 3emnn. VI maoGopor, Korma Kopabib mepecekaeT
TPaHEIy AT ¢ BOCTOKA Ha 3amaj[, NPONYCKAIOTCA NEJbe CYTKE
ofpasyercda mpa 9TOM, Hampmmep, Hepesd 0e3 IATHHOE WM,
uTO elbe XYy#ke, 0e3 BOCKpeceHbd.

Ecan xaxoi-um6ynb xopabmb, OBATasCh Ha 3amaj, Ie-
PeNNET JUEEI B 7 4acoB yTpa B LocKpecense, 1 mmond, to
B TOT 7K€ MOMEHT Ha ero manyGe HacTYOHT yyKe NOHENEJLHOK,
2 WIONA ¢ TeM jKe, pasyMmeercs, BpeMeHeM — 7 uacoB. Takum
o0pasoM, IJIBHIBA BOKPYT SeMIH B HaOpaBJieHHH, NPOTHEBONO-
JO;KHOM ee BpameHHI0, MB HOJydYaeM HA3aj 3TOT HOTepsil-
HEIH JICHB.

ITepensmren Bpemsa Ha 2 waca BHepeJ, (CM. PHCYHOR 254).
Ha mepummane 0° rorma Gymer 12 uacoB — HOXNEHb B HAT-
grny, 31 mexabps 1948 ropga. Ilepempmrasce Ha 3amajm, MLI
mepeceueM goimHy Mumccmcunmz B 6 wacos yTpa @ HOCTHIrHEM
mepnpmana 180° B 0 wacoB ~— B MOMEHT pOJKIEHHA IATHANH,
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31 merabpa 1948 rona. Ecim sxe BMecTo 5TOrO mOiTH OT Me-
prpmana 0° ma Boctox, T0 yerse ['anra mMu mpoiigem B 18 nacos
u jocrariem mepupmasa 180° B 24 waca; ofHOBPEMEHHO BTO

Pac. 254

oyner O qacoB maposxmalomeiica cyG6orn, 1 AEBapa clemylo-
werq, 1949 ropa.

Teneps yme Bam m3BECTHO, IFe, B KAKOM HMEHHO MeCTe
POKLAIOTCA HA CBCTE BCEe HATH, a B YAC/C HX M HOBLIE rop.
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Eme paz mepenmsmuem crpenkm uwacon Ha 2 waca Bmepeq,
(pmc. 255). Ha mepummame 0° ceiiwac 14 wacop mATEEIE,
31 pexabpa 1948 rogma. Ha samaxy or mepmpmana 180° yime

Pac, 255

2 vaca semBeT HOBHI rox; TaM macTynumia cy66ora, 1 ansapa
1949 ropa. Ocranpuan uacTh MEpa HaxXogaTcA eme B 1948 roxy.
IMog 150° pocroumOi JONrOTH — HA MepAEAHE, IPO-
xomAmeM ueped Hypmasckme ocTposa, — NOAH BCTPRUAOT
Hopuiil rox; Ha Mepmmmame 0° BerpedaTh ero GyAyT TONLKO
uepes 10 wacos, a go mepmpnana 180° moBmit rox moGeperca
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€ BOCTOUHOH CTOpPOHHE ToNBKO uepes 22 waca. Torma ma samaje
0T JeMapkaluoHEOll JMRHE YiKe KOHUMTCH meHh 1 AHBapA.

Taxam o6pasoM, Top:atecTBeHEH 60H uwacoB omoBemaeT
0 HaCTyLJIeHWE HOBOTO rofa mepBuil pas Ha mepmzmane 180°,
moTOM HOBHH roji, myTemecTBysA Ha 3amal, oferaer ckad-
KaMd, paBHHME 1 uacy, Bech 3eMHoff map, uTo6H uepes
24 uaca pob6parsca go Mepmpmana 180° ¢ Bocroka.

2. KakuM gHemM Hayajgachk Halma 3pa

StuM BompocoM HOXPoOHO saHMMAJCA MAaTCKUH acTpOROM
9mmc Crpémreen. Om npmmesn K yGesxgeBmio, 9TO LepBLI
ieHb AHBApPA IEpPBOTO Troja Hamed spol 0w cy66oToil.

BopoueM, BmumenuThs 8TO He cammiom tpynso. Hyxmo
pHOpaTh cefe Kakoe-EmOYAb 9MCI0, HEJEII0 KOTOPOTO MOMKHO
JIeTKO YCTAHOBHTH (KOHEYHO, Jerde BCCrO 9TO CHEJaThb, B3AB
TOKYIEH [eHb), W BHCYHTATH, CKONBKO JHeH# mpomuio fo
STOTO JHA OT BAyajaa TEKYyINero CTOJETHA.

Heo6xonmMo, ofHAKO, OIPHHEATL BO BHEManme, 4T0 B HO-
Boif spe Ok B ynorpe6iaeHEE [iBa KaleHEApa — OJ@aBCKR
@ TPHrOpHAHCKAH,

B mommasckom Kamenpmape, BsemeHEOM IOmmem Ilesapem
B I Bere jo Hameil apH, Tpy OGHKEOBEHHBIX IOAa EMEOT 1O
365 pEell, a ueTBepPTHIH rojl, BACOKOCRHI, cofepxuT 366 mueii,
¥, BHAUAT, CPeJHAA INHHA IOJABAHCKOTO TOfia COCTAaBJISET
365,25 mEa. OpgEako acTPOHOMH YCTAaHOBHWJIH, 4YTO MJHHA
aCTPOHOMEYECKOro rofga cocrasnger 365,2422 gusa. IOmmas-
cxmil TOj oOKasajcd, ciaefoBaTenbno, ammamee Ha 00,0078
npasa. B tewenme 128 ner napacraer 1 menp omwubor. Tak, na-
npzMep, B 325 rogy GHIIO IOCTAHOBJIEHO, 4TOCH JeHb BeceH-
HEero pasHOHeHCTBEA oTMeuanca 21 mapra. Yepes 128 mer
(To ecTh B 053 romy) HeHbL BeCeHHETO0 DABHOJEHCTBHA DpH-
meincs yixe ga 20 mapra. B Tewerme 128 mer Gma «moTepany
ramengapEui gemn! Taxkmm oGpasom, Zo xomma XVI pexa
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B I0IWANCKOM KaleHmape satepaioch menwx 10 pmeil, m B
mepBHil fiellb BeCHB KalleHAaps MOKasmpanx fgary 11 mapra
pMecto 21 mapra.

Ecam 6u Tak mommo mansme, To B 10565 roxy, To ecTds B
CVI pexe Hamell apsi, mepsblil JeHb BECHE COBHOAN OH C HO-
BEIM rofioM (1 aEBap:).

Uroln YyCTpPaHETH OTCTaBaHHE KaXeHJapHOTO Trofa oOT
acTpoHoMmueckoro roxa, mama ['pmropmit XIII mpomasex
B 1582 romy pedopmMy xameHZAapsa, KOTOpas OCHOBEIBAJIACH
Ha 7IBYX OpEEOHANAX.

1. Yro6m kommeHcmpoBaTh 10 yrepamEHX Amel, GHI0
OpHKa3aHo Hdenb mocie 4 oKTAGpA cumTath 15 oKTAGpA
1582 roma. Mmoro mromeil mpoTecToBaJO HPOTHB BTOTO, CUM-
Tasd, 9T0 HOBHI Kadeupgapb or0mpaer 10 mHell )xmsEm, KO-
TOpEE BHe OYAYT JIONHME HPOJKATHL W, CJAGAOBaTEIbHO, HPOii-
ayr Geccnegno; No 9Toil NpUUHHE BO3HUKAJIHM HaKe OyHTH,
Kak, nampaMep, «kamengapusiii 6yum B Pure,

2. B ronmasckoM kajenmape KaKIOHE Fof, 9ACIO KOTOPOrO
nenatca Ha 4 Ges ocrarka, GRIJI rOJOM BHCOKOCHHIM, TO €CTh
mMex 366 goeii, [TosaToMy BECOKOCHEIME GELIN BCE TOMHI, CTOA-
mme Ba rpasnne croxermit, a mmenno: 1600, 1700, 1800, 1900
m T. &. B pedopmmpoBannoM KajeHEApe CpefH YeTHpeX oue-
PefHHX TaKAX JeT ONHH roj NONKeH OHTH BHCOKOCHHM, a
Tpr oOpuHEME;, a mMeHEHO 1600 ropm ABideTcA BECOKOCHHM
rofioM, TaKk jKe Kak W B cTapoM Kajempmape, Ho 1700, 1800,
1900 — rogmamm ofsiknoBeHHHMMH, 3aTeM cHopa 2000 rof
noivken ObITh BEHCOKOCHEIM, a roget 2100, 2200, 2300 — oGmK-
HOBGHHLIMH, O T. [.

Hampsit takoli oCHKHOBEHHHIH, He BHCOKOCHHIN, Tox
yexopser Ha 1 meHb OTpHBaHEE JUCTKOB KajdeHHapA (omyc-
Kaercs JeHb 29 ¢eBpaia); B TeueHHE YeTHIpeX CTOJCTHH HO-
BLIA KaJieBIApb 9KOHOMAT 3 AHA, KOTCPHIE CTApHI KaleHIaphb
HoTepA,
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Pedopmuposarnmit xanenmapb, H3BecTHMI ©IOX Ha3Ba-
HEEeM FpUrOpEAaHCKoro Kasespgaps, B Iloasme Oma BBefeH
opa Credane Baropmm ysxe B 1582 romy. pyrme cTpapm
BBOJMJN HOBHH KalesJZaphk O4YeHb MeNJeHHo, u B ymorpebne-
nom OHJIA [BA CyeTa BPEMEHEm — IO CTapOMY CTHJI B 0O
nosoMy crmaio, Pasmaancs ounm B XV1 m XVII pekax ma
10 pmeit, B XVI1Il pexe — na 11 greii, 8 X1X pexe — Ha
12 preif, 8 XX — ra 13. Oggano nocTeneHHo CTPaHAa 34 CTpa-
Lol BBOJAWJA HOBHH CTEJIL, B B HACTOAlee BpeMA Craphii
CTRJL yAe Besie OTOLle] B IPOINJIOE.

Bosspatames, ognako, K Bamell 3amage.

3a ormpapEoii OYHKT BO3bMeM, Hampamep, 1 Anpapsa
1949 ropa, cyG6ory. Mm xoTam ysHaTh, KakuM JHEM Helen
6nt0 1 amBaps 1-ro roma Hameil spr. 3ajadyy MOMKHO Be-
CKOIBKO 00JerynTh, eCiu NIPAHATH BO BAEMaHBe, 9410 1 sinpapa
1949 roma mo HOoBOMY crmaw Oymer 19 nmexabpsa 1948 ropma
1o crapoMy crmiaio. HyskHO BHCUATATE, CKONBKO JHeH Opomio
COrJIacio IONEAHCKOMY KAaJeHZapld OT NepBOr0 MoMelTa
1 Bera mo 19 pewxabps 1948 roma. B reuenme sToro ppesenn
HpONLIO mHeii:

1948 . 365,25—13="T11494

IMonyucnnoe umcao puedt, mpowemmmx or 1 Awbpaps
1-ro roma 1 Beka, EYRHO, KOHEURO, pasfeinTh HA 7 He ANA
TOro, 4To6K TONY4MTH YaCTHOE (TaK KaK OHO MOKAMKET TONbKO
YHCAO0 TpoImeAMHX Heleflb), a AJA HOOJYYeHRA OCTAaTKa, HO
KOTOPOMY YiKe Jerro YCTaEODETH JeHb Hefleln, KakaM Ha-
uyajlack HAIma 3pa.

Ot genemma 11 494 : 7 ocrator Oymer paseH HYJIW; 9TO
sgagnT, 9To 1 apBapa 1-ro roga Oma TOT e caMuId NeBb Le-
nemm, uto B 19 mexabpa 1948 roza mo crapomy craaw,
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3. Beropoii xaneHraps
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2476153
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4 6,1
]
Aru redenn - J 1 JenpHuK, 2 3-cpeda, 4 -uemnpeps, 5 6-cyb0i
Pmc. 256

CocTaBnAIOT TaK HasKBaeMHe e€exogsle kaqendapiw, MO
KOTOpHM 6e3 BCAKAX BEIYECIeHWH, NPHJIQMEB TOJIBKO Ju-
HeliKy, MOMKHO OTHICKATh AeHb Hejeam miA mioboli mpoms-
BOJBEO B3ATOH maTel B mpomuioM mim B OymymeM. Ilombso-
pathest arTolt Tabmmmeit (pme. 256) HeoOHUAHHO IPOCTO.
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HomyeraM, uTo MH 3aX0TeAN BCIOMBHATE, B KaKoll felib HeLeln
6rm0 22 mrona 1944 roga. B rpadax mox naspasmeM «Mecamgn
waxomuM B maroii crpoke VII Mecan, a B rpadax mox saria-
pueM «lleHr Mecanma» Bo BTOPOH KOJNOHKEe HaxomuM amcao 22,
Ha mepeceuernm maTofl CTPOKA €O BTOpPOH KOJOHKON HaXOmEM
KJIeTKY H BIOJIb OpPOXOIAIMEH dYepes Hee NyHKTEPEOH JHHAD
KiIafeM aamEedry. 3areM, B rpadax moj HaszpaHmeM ¢Umcro
BeKoB» (B pyOpHKe A rPATOPEAHCKOTO KaJeHJapa) HaXommM
19 (s10 B werBepTOM pAny) m B pybpmkax «Iog B Terymem
CTOMETHH» OTHICKHBAeM B CeibMOUM KOJOHKEe YHCI0 44.
B knerre Ha mepeceueHwE 5TOH KOJOHKE € YeTBEPTHIM PALOM
rpagu «Yncao Bexos» HaxogUM OYHKTHPHYIO JUEWIO H CJe-
AyeM BEOJBL Hee K yJIOReHHoH paEbme nmEelike. OKamercs,
9T0 HaWJeHHHEe HaMO UYHKTAPHBE JAHAN NePeceKyTcA Ha
gpcae 6. 3maumt, 22 mroaa 1944 roma Grro B cy66oTy.

4, CompyxecTBERHEIS MECTIBI

CymecrByror, Kak H3BeCTHO, TaK HaskBaeMEle codpy-
scecmsennste yucaa. IlosToMy MoKHO 1O m3BeCTHOH aHamoram
Ha3BaTh COHPY/HECTBEHHEBIMH TakyKe HEKOTOphle MeCANH, a
EMEHHO ampenb W WIONb, MAapT I
H0a6pE, ceHTAGPs B mexabps.
Bce mpgymume mo mopamky umcaa
ampensd UpHEXONATCA HA Te JKe
caMEle [OHH HEJeIH, IT0 H CO-
OTBETCTBYIOINEEe UHCIA HIOJA.
Takaa Ke caMasg «CHMIATHA)
CyIIecTByeT Memgy MapToM m HoaGpeM, cearabpeM m fe-
kabpem. Ilomo6mmM o6pasoM oTHOCHTCA m Mali K AHBApW,
HO TOJBKO K AHBAapH CIEYHIEro roma. 1B BHCOKOCHHE
rogsl 1 gEBapa GHBaeT B TOT JKke CAMHIH eHL HeNeNH, YTO K
1 orTabpsa, a 1 dgespana, 1 mapra m 1 Hoalpa DpAXOgATCA
Bcerfa Ha OLEHAKOBHE IHH HENEId,

290



5. Yem oramyanca B paxy xer 1890 rox

910 GBI HOCHEAHMI TOJ M3 TOH CEpPHE JIET, Y KOTOPHX TACI0
COTeH PABHAETCA YHCIY [AECATKOB C eIUHULAMI., JTa jKe caMas
0c0o0eHHOCTh NpHCYmMA OFHOBPEMEEHO H NOJOBHHE YHCIA
aroro roga (1890:2=945). Bousme yixe wukoeda Tarme nad-
POBHE OTHOINeHNA B OyAyIAX roflaXx He MOBTOPATCH, PaHbIIe
JKe CIYIanxoch 3TO MHOTO pad. MosieM a1 M GHTL B TOM yBe-
pern? Besycnosro! [loxasaTh 5T0 mpemocTaBiIgeM wmTaTelo,

6. Kaxum Oymer mOoBbIil Kajdeupaph

JIromm Bce eme HemopoxsmH KademmapeM. To Mecsams
RepasHHEe oT 28 1o 31 [HA (Kak TYT IIaHEPOBAThH PACXOXELP),
TO HONYTORWA RepaBHBE: mepBoe moxyrojgue mmveer 181 mam
182 pmma, a sTopoe — 184,

Hpome Toro, BCe-TaKH CIHIIKOM CJIOXHEI PACYETH, IO-
Ka3HpaoIue, 1a Kakoll JeHs Heleam IPEXONATCA Ta WA AHAS
nata. Vimetores efne m gpyrue BO3paykeHHs TPOTHB TPATOPH aH-
cxoro kamenmgapa. Ilpeanaranmer pasmdumsie cpefcTBa s
YCTpaHEHHs HEZOCTATKOB HTOr0 KaJeHZaps.

@paHnyscKasa peBOJIONMA BBeJa HOBYH CHCTEMY Mep,
A3BECTHYI0 HOX HAa3BagOmeM METPHYeCKOH, a Tak:Ke HOBBIH
PeBOJIOLEOHHNE KaleHZaps.

IlocrarnosnenuneM Horpernta or 24 mHoabpsa 1793 roga Grio
YCTAHOBJEHO, YTO AeHbL OCEHHEr0 PAaBHOMEHCTBHSA, KOTOPHI
OpHIiesncs Ha CAeZyOMuil feHs H0CIe IPOBO3IJalleHAa pec-
ny6amKH, TO ecTh HeHb 22 HomOpa 1792 rogma, momkeH GHTH
IpU3HAH 324 IepBHil TeEs 1-ro romga HOBOH pecmyOamKaHCKOI
BPHL.

CoriacHo 3TOMy KalleHEApi0 rof mMea 12 MecsaOmes IO
30 mEeit, a ocTapmmecsa 5 mad 6 KHel KaKgoTo rofa HasHBa-
MUCL JONOJHATEILHHME THAMA W OBITE DOCBAMEHH Ipasm-
nukaM pecnyGamkm. B HOBOM Kamemmape MecAIR IONYYHIH
MOSTHYCCKAC HABBAHMA, NPAYPOUSHHEE K YeTHIPDEM BpeMeHaM
ropa.

201



Ocepnpe Meczmer

BaHAeMbep — Mecan cbopa BmHOrpaga
OproMep — »  TYMaHOB
¢pomep — »  mHees

SEMEEE MecsusI

HABO3 — Mecsl CHEerom
ONIOBHEO3 —  »  gosupeit
BaHTO3 — »  BETPOB

Becennne mecansi

SKepMuHAanb — MeCcHl OpopacTaHdsa
¢aopeans — »  [BETOB
npepmaits — » CeBOKoCa

Jerppme meesnsr

MECCHJOP  — MECAN, jKaTBE
TEPpMEJOP — »  3HOA
¢pyrTEIOP — » $pPYKTOB

IMpoceM npouecTs ZATH:

9 TepmEmOpa II,
12 swepmmuanas I,
18 ¢prorTEmOpa V,
18 Gpromepa VIII.

Bor cooTseTcTBylOmMUEe JATH rpErOPEANCKOTO KAleHNap:A:
27 mona 1794 ropa, 1 ampeas 4795 roma, 4 ceurabpa
1797 roma, 9 mosbpa 1799 roga.

Pepontonmonnmii KaJeamaps TopBan ¢ Tpagmumeil 7-THeB-
HOH Hejjelm H BBell B KaMJAOM Mecflle TPH JeKame (OO
10 nmmett).

Hassamma pjmeii pgewamsi GHUIA BecbMa INpO3amuecKue:
HIePBOfieHb, BTOPOLEHb, TPeThefeHb,.., Hymu0 npusuatek, 4ro
O4YeHb JOJITO AJIWJIACh JieKagd, IOKa He MCTeKald JeBATO/NEeHb
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W He HACTYHAN NpasgHEAYHEA gecaromeHb, MH sxe mpemmo-
YpTaeM HallE CYy660TH W BOCKpeceHb:a!

Pecny6norauckmit kameEgapbs mpocymecTBoBax go XII
roga. Ortmenma ero B 1804 rogy Hamoseon. Ilo-smmmmomy,
3TOT KasleHZapbh He ofnajgan QOCTOMHCTBAME MeTPHYEcKOi
CHCTeMBI, KOTOpas OBljia CO37JaHa «Ha BCEG BpeMeHa A BCeX
HapOJ0By.

CymecTByeT 2Ie TaK HassBaeMHil MBeHIapCKA IPOEKT
HaJleHapsA, WHa4Ye HA3HBAGMELI MUPOGHA KaseHdapes.

T'om menmrca ma uyeTspe kBaprana mo 13 Hemens, B Kask-
ZOM KBapTalle IepBEil Mecsam uMeeT 31 feHb, a [BAa OCTAILHEIX
Mecana — no 30 mHEei.

Hampuit ksapTal HasmHAaeTCA ¢ BOCKpECeHBA, BO BCEX
KBapTajJax MHA HEeJEeJd pasMemalTcsa ONHHAKOBHIM 00pason,
a EMCHHO:

1/1 — Bockpecenbe
1/IT — cpega
1/ III — paremna
1/IV — BockpeceHbe
1/V — cpena
1/VI — naranna
1/VII — BocrpeceHsne
1/VIII — cpega
1/IX — marenna
1/X — Bpockpecense
1/X1 — cpena
1/XII — narsana

TaxmM ob6pazon, npasgauk 1 Maa npmxopmiuca 6 Bcerga
ma cpeny. «Ho xXopomo, — CHpOCAT 4ETATENL, — B YETHpEX
xsapramax comepsarea 3064 AHA, a Kyfa JeHETCH TPHCTA
IEeCTHACCAT MATLIH MCHLP)

Tax Bot, uM moKHO GbITH 31 mexabpa. Stor mens Gymer
HMeTh ATy, HO He OyaeT «HEM Hepenm». OT0 Oymer «Geisiiny
Zedn Mexny cyoboroit, 30 gexabpsa, 7 BocKkpeceHbeM, 1 AEBapA.
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Hens 5TOT mpelEa3HAYaCTCH HA HOXBEeNeHHe MTOTOB TOJOBOH
paboTH, a TalkKe H JJIA BCTPEYH HOBOIO Toja.

B BrcoxocmoM rogy Gymer eme onmu «Geasiily DeHs ¢ MaTOMH
31 mrona. dror mens Gymer gHeM OMUMIOHHECKAX ATD, KOTOPHE
IPOBOJATCA pPas B 4YeTHpe TOfa.

CropoHHEKE MHPOBOrO KajlieEgapsA XOTAT BBECTH €ro B
TOM TORYy, B KOTOpoM ! AHBapsA mphmercsa Ha BOCKpECEEBe:
ganpmmep, B 1961 romy, 1967 roxmy. B sroT mens Mmpomoit
KaleHgaph COBIAJET ¢ TpmropmanckmM. [ Takasa coraaco-
BaHHOCTE OyIeT ZNETHCA elle O KOHNA ¢eBpasd IO I'PHCOPH-
aHCKOMY KaJIeHZApIo, a 3aTeM, yiKe B CIefYHInHil JeHsh mociae
(eBpasidg, HauHET JeliCTBOBATH TONBKO ONUH HOBHIH, MApOBOI
KaJdeHJaph, B KOTopoM (eppans Oymer BacumThpath 30 gHeil,



I YHCHA-BEIVYKAHBI 11 YICHA-JTHJANIIYTDHI

MocmoTprre Ha HeGO, YCeAHHOE 3Be3faMm, Ha BOJHYIO-
meecA MOpe, HA INeCYHHKE B OyCThHHE — H B BalleM yMe po-
JHTCA ODOHATHE O YHCJIaxX-BeJHKaHaX, O BeJHYWMHaX, He OOoA-
JalmuExes momcuery, o Geckomeunoctm. Mam samymaiiteck
Hanm pasmMepaMn YHOCHIIIeﬁCH B APKEX Jy4YaX COJHIA ObITAHKA,
Haxg TOJIII];DIHOﬁ ODAyTHHKA HJAA HaJ TeM, CKOJBKO IIAATCS
ONHO ABHW:;KeHme Beka raasa. J smech mepeqg BaMm pacKporICAd
TOPA30HTH HeoOBATHRIX BeJHYOH, HA 3TOT pas GecKOHEUHO
MaJBIX,

9TH uYHMCHa-BeNMKAaHB E YHCHA-MAJIHIOYTH CKPHBAXTCS
rae-1o B GesgEax GecKOHEUHOCTH, Tak KaK 3a KaXKOoN Bejm-
uymHOM — Kak Op OHAa HE OHLIA BelEKa HJIM MajJa — OCTaer-
¢ BO3MOFKHOCTL CYIHECTBOBAHEMA emme OOJNBIMIAX U CINEe MeHBb-
X BeJAYAH.

1. MunazcH

Tor, KTO yBepeH, YTO OH IpPeKpPacHO 3HAET, «4TO TaKOe
MOJJIHOHY, W TOTOB HPAMEHATH 9Ty BeJW4YEHY 0e3 BCAKOTO
3aTPYNHEHMA K Pa3JHYEHM fABICHWAM KH3HE, NycTh Oes
MOITHX pacCy:EReHEH moumpoOyeT OTBETATH, KAKOH TOJIIZHEI
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Ouin On "eJloBeweCKHI BONOC, YBEIMYCHHHI B MEIIEOH pPas.
Mosxmo s ero OymeT CpaBEHTH CO CPETHEM CTBOJIOM COCHEL
mamE, MoxeT OHTB, ¢ Goukoil GoapmmX paaMepoB?

YenoBedecKui BOJOC, YBeIWYEHHHH IO TOAMHHE B MHEI-
JWOH paz, Oyner mMeTh B momepeunnke 70 4! BayTtpm Taxoro
«BOJIOCA» MOMKHO OHIO GH CMeNO e3NHTh IO KpYTy HA aBTO-
Mobmie.

Henpasgonomo6uo!

Ogmaxo 3T0 HeMCTBATENBHO TaK. 3a CPELHIOD TOMMHANY
4eJI0BeIeCKOT0 BONOCA MOKHO NpaHaTh 0,07 4u. ITa Beamumua,
IOMHEOeHHas Ha MHJIMOH, gacT TogHo 70 4.

A xagmx pasMepoB JOCTECHET KoMap — OOBIKHOBeHniE,
OOKYYIABHIH KoMap, — yBelmueHHEHIH B Mmiamod pas? Q-
BerbTe Ges momcweToB, «mayramy. Ifocie mepnoro mpmMepa,
LeCOMHEHHO, yiKe Jerde OyaeT OpDHEHTHPOBATHECA B pasMepax
9TOT0 MHEJLINOHHA3HPOBAHHOTO MaleHBKOTO HACEKOMOTO, 4
BCe-TaKW [ MHOTHX, HaBEepHGCE, HOKa;KeTCs HeOpaBHomo-
DOOHEIM, KOTHA OHM YCJBINAT, 9T0 KoMap OyIeT mMeTh B JIOHY
S kMl

HoporeEbkoe yMHOMKeHHe NOZTBePZHT 9TOT BHEIDHe Ha-
PagoOKCANBHEHI (aKT:

5 wma - 1000 000 = 5000 000 sm = 5 .

Opmo mayMierme cMeHSAeTcsl OPYTEM, KOTHa HPOH3BOIEM
pasiHuYHKEe CONOCTABICHHA MEJIKHX IpPefMeTOB, yBCIHYECH-
HHX B MOAAEOH pas. OCHYHHE KapMaHHBIe Jackl B 3TOM Mac-
mrabe gocturuyT 50 KM B fmaMeTpe, poctT 9enosera — 1700 k.
Mmanmos miomelf, yCTaBIeHHHX B OQHH pPAX IIEYOM K
mreay, saiimyr 500 ra. Mmiamon TmmorpadecKmX TOYER He
yMecTmiIcAa O ma GyMamkdoll monoce pameoil 800 . Sra
KHIJKKA He CONEp/RET MmanmoHa Oyke. REmmKa B Mmammon
cTpaEnn myena 6er TonmumEy S5C 4. OT mawama Hamedl sph
[0 HACTOAMEro BpPeMeHH He OpOIeN eIe MHJJINOH NHell;
Opom30eT 9T0 TOAbKO mpmMepHOo uepes 800 mer.

Tarkmx comocraBieEm# MOkHO OHIO 6B DpPEBECTH MEI-
anoE. Ho nm npmsepennrx GesycnopHO XBarur, 4To6m yGe-
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JILTE BCeX, 4TO Jaiie MUJIAHOHA-TO MH KaK cienyer cebe He
npefcTaBideM. A uTO ckasaTh 0 UHCIAX HecpaBHeHHO 64Jb-
mux!

2. Muurnapano-0anrnonnas nepaztepuxa

Ha BeAKEX [eHEKHHX . TOKYMeHTaX — OHIeTax, Iepeso-
Jax, dYeKaX, BeKCeJIAX — CymecTsyeT rpada, Tpebymomasd,
4y1ob6H cymMma OBna Hammcaxa mpomuchio. B caygae xaxoro-
HEOYAbL HEOpasyMeHHA 3TO CIOBECHOE BEHIPAyKCHEE eHE;KHOI
CYMMH saABJsgeTca pemaiomum, Haxme cmoph, ofHAKo, BO3-
Emkann OH, ecim Ok B GaHKOBCKEX 000pOTaX OmEePHpPOBAIH
CyMMaMm, HCUMCAAMAMAcA Omanmonamm, Torma B cayuae
HeOPaBANBHOCTE LEPPOBOrO BHPAyKeHUS NEeHE;KHOH CYMMLI
CIOBeCHHIE BHIpasKeHHA He Onim OB ZOCTATOYHEIM OCHOBA-
HOEM JJA PacueTos.

IpoBenennrii HEUKEe aHEKHOT ABJACTCA HPEBOCXOLHOL
HJIJIIOCTpa]lEeI"I K 3TOMY.

Horna mocie mecwacrtoii maa @panmmw $parko-mpyc-
ckoit poitEm (1870—1871 rope) Owto ycramoBiaeHO, 4TO
@paBnua HDoAKHA 3amAaTaTh mobemmrtento — Iepmanmm —
OTDOMHYI0 [JsA TOrO BpPeMeHHE KOHTpEOYLH@IO, COCTaBIAB-
niyo 5 OumiaamoHOB (paHKOB, MHOTEe (paHOys3H NpHILIA B
HacroAmee oriagEne, CopepOIeHHO CUPABEJIWBO OHU BHJEIN
B 3TOM IIQJIHOE PaspyMeHHC X03AMCTBA CTPaHB, TaK KakK BO
MHOTHX CTpaHax 6H.T[J'IEOH paBHAETCA MAJIHOHY MHIJIHOHGE,
To ects epmamme ¢ 12 mymaamm (10'%). IlosroMy mHacTymmio
Gonpmoe ofierdenue m jame «pajocThy, KOrma cyMMa OEIa
pHIpasKeHa nudpamMm @ yOefmauch, 9TO pPedb HJAET «TOJIbKO»
o 5000000 000, To ecte o 5 THIcsuax MmaamomoB (109).

B Tepmannm, Anramm m HeKoTOpHX JApyrux crpaHax Ce-
pepHOil Eppomns 3a ocHOBaHZe cYeTa OPHHATH MeCTH3HATHEE
KJACCH; BTO 3HAYHT, ITO

uaammoH = 1 000 000 = 108,
6mnamor = 1 000 000 000 000 = 102,
rprasmor = 1 000 000 000 000 000 000 = 10%8,
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B Awmepmre, @pannua = crpanax IOxmoft Esponsr ocHo-
BaHHEM CueTa ABIAIOTCA TPeX3HAUHBIE KJIACCH, TO €CTh:

reressaa = 1000 = 108,
umammor = 1 000 000 = 108,
6mnamor = 1 000 000 000 = 109,
Tprammor = 1 000 000 000 000 = 1013,

kBagpmiamon = 1 000 000 000 000 000 = 1018,

gsmETEIIEOE = 1 000 000 0CO 000 000 000 = 10%8,

I3 sTor0 comocTaBIeHAS BHLHO, 9T0 OHNJINHOE HeMel-
raoit = 102 = rpmianory GpPaHIY3CKOMY, TPHAIHOE HeMel-
kot = 10 = kBEHTHIEOEY (PAaHIY3CKOMY.

3. BHNIBOHEY, TPHIANKOHSL X EPYTHe ... JlHORBI

Opma pmamMa B pasrosope o TOM, Ha KaKOM PacCTOAENHD
naxopmrcesa 3emuas ot CoJdHIE, yTBep:KAalka: el XOpomo m3-
pectHo, uro COJRIE OT HAC HAXOXUTCA «HA KaKHe-TO TaM
MOJXIMOHK Him OuanmoEH KmioMerpos». «Haxme-to Mmi-
smouk mwiw 6manmonsny! Ciegyer mMpH3HATH, UTO Jlaje MHOTHE
o06pasoBaHEEIe NIOME ACHO HE OTJIANYAKT MUJUIMOH OT Omi-
JuOHA, H YK TeM Oolee OHJINHOH OT TPHIIZXOHA.

Hax ynumsanmcs 65 5TH JHOAHW, ecan GBI Y3HAIM, YTO MEJI-
JIHOH CeKYHJ IIPOTCKAaeT MEHBIIE YeM B 2 HefedH, a OMIIHOH
ceryny (6mmmaon = 10'%) mnmrea ceemre 3000 aer! C mazana
HameH 9pPH HOpPOMmeEN TOJABKO NepBHH MIJIIHAPI MOHYT.
A Mmanmapx MeHbme OHIIAOHA B THCAYY pas!

UYenopeueckmii Bosoc, ysenmdennsii B 6umnmor pas (1012),
6ma 661 B 8 pa3 Tosme... 3eMHOIO mapa, a «cOmIImoHE3HpO-
BaEHEHIY KoMmap Onx 06 mouta B o0 pas Goxbme geiicTsaTenb-
uprx pasmepos Conmna...

Kro xoueT y3HATH EasBaHHe JAIbHEINIMX YACIOBHX IPYII,
nycTs OpocHT D3IVIAX Ha OPHEBEACEHRYI0 HEM(e TaOIMUKYy:
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cexcrrmanumon = 1038

centmagmon = 1042
OKTEAAmOE = 1043
HoHmAMmOoH = 1054
gemmanmox = 10¢0
neHTesmaaAon = (000

Macca peex msBecTHHEIX ceityac Tex BeemenHoll cocTaBiser
HemHOr@M GoJsee 20 HOHHANWOHOB rpaMMoB. MECHE Tepsaerca
B 0e30pesKHOCTHE 3TEX YWCEJ-BeIMKAHOB, HO OXHAKO... Cepime
YeJIOBEKA B TeUeHHWe eTO KOPOTKOM msHE Ghercs Gea ycramm,
0e3 OCTAHOBKE leJHe MEJIMAPHE, MHOTHE MUJJIAApAbl pas!

4. Boxpyr ceera

Hmxro He yupekHeT HAC B IpeyBENHYCHEH, €CIH CKasKeM,
uUTO KaKOeIil peOeHOK HaumHAA ¢ 3—4 JeT HaXOOHTCH eike-
JHEBHO B [BHKCHWH, 0 KpadHel Mepe, 5 wacoe. B teuenme
OJHOTO Yaca He TOPOIACH MOKHO Opoitwm 4 xa. Hammerii pe-
GeHOK, CJIeIOBaTeNbLHO, NellaeT B JeHb caMoe Menbmee 20 ku,
3a rox sto cocrasET 360 - 20 = 7200 x.u.

OKBaTOp 3eMHOTO IHapa HACYMTHIBAET KPYIJEIM YHCIOM
40 000 xat. I3 aTOTO JETKO CHENATH BEIBOX, 4TO KARIHE pe-
GCHOK 2a O JIeT I HeCKOIbKO MecfAleB Kax GH coBepmiaer
IyTemecTBNe BOKPYT CBeTa.

ITpusenerroe BEIMIE BEYACIGHEWE GBLIO, KOHETHO, CIMITKOM
ocroposkakM. MoHEO WO3TOMY NpPHHATH, 9TO BCAKAH B3M0-
poBHIi yesoner mpoxopmT 3a rox yxasammere 7200 xat. 3ma-
ggr, 60-merEnit YemoBek WMeeT 3a CBOMMH ILTeYaMd NIpoi-
JeHHH oyTh, PABHHI paccToAHHI0 oT 3eMam Jo JlymEb:
384 000 Km.
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CkoJBKO e pa3 3a CBOK JKE3HB IIaxaphb 000iijleT BOKPYT
ceera (puc. 257)?

Pmc. 257

5. llyremecrsrsa B aa@Te HA JIyHy

Hro-ro ycravosmi, uro audrep B Hefockpebe za 15 mer
mpoesskaer B mdre paccrosrme ot Semimm o Jyms. He yam-
BAT HTO TOTO, KTO, JKEBS TOJNBKO HA BTOPOM 9TaMe, BesleT
HECHORHEIN moJCcueT MPOXOXUMBIX MM 3a Tof IO JCCTHHIE
BBEPX CTYNEHEK WJIHA METpOB.

IIpenoonomuM, 1o Ha BrOpo# STk BemeT 40 cTymeHek,
10 KOTOPHM 0OHTATENb HTOr0 HTAKA MOJBUMAETCA B CPeHEM
3 pasa B ieus. HomonHETENEHO K 9TOMY NpuUOaBumM eme ofAH
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9TaK, KOTOPHIi B cpefHEM MPEXOAHETCA HPOXOAHETL B HCHL HA
paborTe, IpH HOCEIUEHEA 3HAKOMBIX I TaK jajee, HONYYAM
CIHeTHEBHYIO «mopnmio» B cymme 140 ctymemex. 3a rox aTo
cocrasaT ceume 50 000 crymemex.
B rewemme 40 Jer obmTartedn
BTOPOTC BTa)Ka HpoHJeT cBHIme
2 000 000 cTymemewr, 4TO COCTABHT
npubiansarensEo 300 rau. Temeps
mogyMaiiTe: Ha CKOJIBKO KEJIOMETPOB
DOAHAMYTCA BBEPX 2a& CBOIO TPYHO-
BYIO KH3HH IOYTATBOHEI, PA3HOCYH-
KU TaseT W MO JPyrEX MOZOOHHIX
upodeccmi?

LT PET P
i
st

i

6. Unena-nmaunyTtsr
H YNCHA-BCIHKAIBI

Ot unmcen ouens OonbmEX Ie-
pelileM K w9mciaM OYeHb MAJBIM.
Jlerxo yGepmrbcs B TOM, 9TO 3THX
uKCeJ MH TOME NOYTE He 3HAEM O
OpEeHTpreMCH B WX B3amMHBIX OT-
HOIIeHHAX TaK e HETO4YHO, KaK A
B 4YH@CJaX-BeJILKaHax.

1
Bossmen mua mpmmepa grn ce- Puc. 258

wyunel. CMemBas [oJs BPeMeHH,
pe opapga Jm? Yro Mmomer cayumrthesa B 0,001 cexymmni?
Iloesn, maymuii ¢ oueErs HeGoapmoll ckopocThio, 30 ra
b gac, npoizer sa 0,001 cexynmsr 1 cu myTH, caMoJyieT e 3a
0,001 cexymnm npogsmperca Ha 10 cu. 3BYK 3a 9T0 BpeMs
npoberaer 33 cm, nyiaa — 70 cm. 3emus B 0,001 cexysuu
npoxoput 30 x. Moanms paaTes wacTo ropasge MeHbIIe
0,001 cerymam, HO HPOXOJHUT 84 HTO BPEMA 9aCTO ILEJLIE KH-
JLOMETPHI,
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9Ta Ko CMENIHOTO MalleHbKas 032 BPEMEeHH Teleph Iped-
CTAaBJAETCA HaM YiKe ropasfo MeHee CMEIIHOI, HOYTH OCA3a-
emoii. IloiimeMTe Torma maianme B LIyOHMHE

Bce Golee m GoNee MEHBIIHX YmCel.

1
B 1C00 000
800 x. Ha opgy cBetoByH BOJNHY NIpHEXO-
1
400 600 000 000000
BTOT OTPE30K BPEMEHN BHIIAKHAT «COMH[=

HEIM» B CPABHGHOH € YaCTOTOH BOJH Jyueil
Pentrena, xoTopasg BHpasKaeTCd UYHCIOM
25 000 6mammoHoB HoNebaHWIl B CEKYHIY.

CeKyHAH cBeT Ipoberaer

nuTCs cexyane!  Opaako

Mut szmaem ye, BO 4TO NePEBONMJOTHIHECH OBl pasHbe
IpegMeTsl, YBeJIWYEHHHE B MIJIHOH pas. Yeacseuweckmii
pogoc goctmr 6w 70 M TONIMEHEI, KOMap — O KM B JJIOHY,
Mumb mMesaa 6w 100 xM B gAEEY, pOCT YeNOBERA FOXOIAT
661 mo 1700 ., sHaMermTan Jiidesena Gamas MOYTH MocCTaIA
Gu o JIymel, A BO 4TO mpespaTHiICA G aTOM, YDBeIHYeHHHI
B MEJIEOH pas? B MaleHRXYH TO4WeuRy, HeMHOTO MeHBHe
TOH, KOTOpPOIl 3aKaHUWBAETCA STO IPefJo:keHme. AToM e —
9T0 IeJas COJHeYHAd CHCTEMAa, B XKOTOPOI BpamaroTcA dJex-
Tpousl. Ecam cpaBEmTE WX pasMepH ¢ BeAWUNHOHN IHIWHKM,
TO MOMSHO CKAa3aTh, YTO BJIEKTPOH TaK OTHOCHTCA K OELIAEKE,
KaK DOLIIEHEKA K 3eMHOMy mapy!

HecmoTrpa Ha Bee 5To, UMCIA-BENTHKAHE W YHCIA-TEJIH~
TyTH, KOTOPHe MH pACCMATPABANM BHINE, HOMCTHHE OynyT
HA9eM B CPABHEHEM CO 3HAMEHHTHIM YHCIOM, HAOMCAHHHM
Bcero Tpema mmdpamm, @ TeM Gojlee ¢ 4ACTHI0 EIHHANE, KO-
TOpasd MOJYYHTCS OT feleHmsA eNWHHANE HA HTO YHCIO.

Bor srm umcaopeie CBEpPXKOIOCC W CBEPXIRIAIYT:

1
999 n W .



IV. HHTEPECHBIE CBOVICTBA YHUCEJ
U MATEMATHYECKHX IEMCTBUM

1. MHOroyroasuele umeaa

A. Yncaa tpeyroasasie. PaccMoTpuM mpuiaraeMsil sjeck
PECYHOK HJIH, ele JydIRe, PAs3jOKAM Ha CTOJE HEKOTOPOE
Y@CIO0 PABHEIX HO BenmymHEe MoHeT. COCTABNAA W3 HEAX Tpe-
yroneHEKE, ybegmdcd, 9TO UHCIO MOHET, HEOOXOMEMHEX IS

e o ® e e
i o0 00 o0 LN
! 090 060 o000
6 o0 0O o00O0O

0 o000 0G0
15

Pmc. 259

obpasoBanza Bece OONBMEX TPEYrOJBHAKOB, HOMYEHAETCH
KaKZEM-TO OOCTOAHHEBIM OpaBmiaaM. TakKEe UHCIAa MBI Ha30BEM
TPeyrOJXbHEIME vmcaamMa (pae. 239).

Bot cmocoS mx monydeEHA (HCK/IIYAaA, KOHEYHO, CHOCOG
HArJAAAHEHN, SKCIePEMEHTAIbHEIH),

Hanmmen papg eqma#i;, a mof HEMEA HATYPAaIbHHE pax
gmcex, Torga MosKHO OyAeT CKa3aThk, 4TO KasKgoe YHCIO 9TOro
BTOpOro paAga o6pa3oBaHO HOCPEACTBOM CJOMKEHHS 4YHCIA,
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CTOANIETO HETOCPEICTBCHHO TNeped TaHHHEIM YHCIOM, C WHC-
II0M, HaxogAmumMcA Hag HAM, TO eCTh

2=1+41, 3=2+41, 4=3+1,m 1 1.

Ecam Temeph mox mepBoil egmEmIEHl Broporo pAga HOA-
nEcaTe efmEmOy, o6pasya TaxaM obGpasoM TpeTmil pam, o
NpAMEHATE TOT € CaMHi mpmaEnmO o6pasoBaHmA DOCHEeIyIo-
IAX Y@ECcel, TO B PEe3yJabTaTe HmOJYYATCA PAN TPEYTOILHEIX
THCe;

(1) 111 11 11 111 1 1..

(2) 123 4 5 6 7 8 910 11 12 ...
Tpeyronsane 1 3 6 10 15 21 28 36 45 55 66 78 ...
qucia

Hax, mocrpoms Tako#l psax, HAHTH B HEM TpPeyTroJBLHOES
YmCIo, CToAmee Ha n-M MecTe?
Iocrasum psmoM gpyr ¢ ApyroM, Kak 9TO MOKAa3aHO HA
pmcyrke 260, ZBa TpeyronnHmKa, 3aHEMAON(EE OATOE MECTO
B pAAY; TOJYyYdaM TOorja mapaj-
® OO 0O OO nemorpaMM, y KOTOPOro opfHa
L N _NONONONO) CTOpOHa paBHa 5, a BTOpag
900000 5+1; BMecTe, CXegOBATEIBHO,
000 @00O0O mapaJIeorpamMm O0XBaTHIBAET
LA NN N R 5-6 =30 egmemn, Iloxoemma
5TOr0 umCJIa JACT HCKOMOe Tpe-
YIOABHOE YECIO.
O6o6mas »TOT NIDEMED, MOMSHO CKA3aTh, YTO TPEyIroib-
Hoe umeno S, cTodmee HA n-M MeCTe, PaBHAETCA:

Pre. 260

_nr+1)
S-——z—.

Tpeyeoarroe wUCA0 POEGHALMCS NOACSUHE RPOUIGCOEHUS
uuCAA, 03HAUAIOWC20 €20 MECMO & pady, Ha caedyiowjee 3a HUM
YICAO,
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U3 sToro BEITeKaeT onmo mHTepecHoe Habawopenme. Kaxe-
Owi weadpam wieHa Hamypaavrozo pada pager cymme 06yx
6OCEOHUT MPEY20AbHUT uuces, a HMEHHO, CyMMe TPeyTOIBHOrO
9meia, CTOAIMETO0 HEHOOCPEACTBEHHO IOJ NAHHBIM YHCIOM
HATYpPaALHOTO PANa, H TPEYLOJLHOI0 YHCIa, CTOAMEro Ha
OFHO MECTO BIEBO OT HEPBOTO TPEYTOJBHOTO WHCIA:

22=3+1, 32=6-+3, 42=1046, m T. A.

B. Heagparanie umcna. Onm 00pasyioTca TAKAM ke CIO-
cofoM, 9TO W TpeyroabHbe, C TOH TOJBKO pPasHUUEH, YTO
Temeph BMECTO PAJa eEHEAN M OymeM OHCATh PAJN ABOEK

Pme. 261

A BO BTOpPOM PHLY, HAUMHAKIMEMCA eQWHANEH, HanmmeM pAL,
HEYSTHHX YMCeJ; B TPeTheM pPAAY HOCPEACTBOM TaKOTO Hie
CYMMEDOBAHHA 4YHCEN NOXYyYHM PAX KBAJPATHEIX WHCEN
(pmec. 261).

) 222 2 2 2 2 2 2 2 2 2 2..
(2) 135 7 9 11 13 1517 19 21 23 25 ...
Keagpar-

moie upena 1 4 916 25 36 49 64 81100121 144169 ...

Ksagpatene umcaa 6GynyT, pasyMeercd, KBajpaTaMH Iic-
cleoBaTeNBHHEX uHceN Harypambdoro paga. Orcioma Tamixe
BHITGK2ET MH3BECTHOE YIMKe HaM TOJ0KeHHe, UTO CYMHMa
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ROCACF0AMENDHBILY HEUEMMHBIL YUCES PASHAEMCS KéAdpamy um

qucaa.
Ha pucysre

262 mpemcTaBIEHO

rpajguyecrkoe BEI-

paicennme 3HaMeHHTOM Teopemsl [Jmodamra o TOM, UTO

0000000C0Ce@®
CceeeOOCee

L_NON NO)

MPeYeoAbHOE HUCAO, 63AMOEC
60CEMb PAd U YeEAUUEHHOE Ha
edunuyy, seasemcs ecezda
readpamon.

Uro6r mposepnTh, OyHeT N JaHHOE YHCIO 71 TPEYroib-
HBIM, JOCTATOYHO Y3HATH, ABNAeTcH Jm wmeno Sp -+ 1 moia-

HEIM KBaJpaToM; HaOpEMep,

8. 66 + 1 = 529 = 232,

sgaynT, 66 — 4meno TpeyroanHOE,

IIpyraa TeopeMa IIIACHT, UTO KadCOoe KeadPAmHOE uucao
PASHACMCA CYMME FAHUMAIOWE20 MAKOE HCE MECIO MPEYeodb-
HO20 wUCAG U MPEY20AbHC20 WUCAL, CMOSWeo neped HuM

(pme. 263).

HarypansHELit

pax . . .123 4 5 6 7 8 9

Tpeyronsase
q@caa .
Hpagpartaee
amcaa .
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W, maxowem, TpeTea TeopeMa B3BYyuHT Tak: rajncdoe read-
pamuoe HucA0 PASHALINCS NOPAOKOSOMY HOMEPY MECTRA, KOMmOo-
poe  OoHO 3anuMaem, yGEAUMCHHOMY HQ 0000
y060eHHOE MPEY20ALHOE YUCAO, BAHUMAIO- 00000
wee npeduwdywyee mecmo (puc. 264). 0000

B. Ilateyroasuste uncaa. 1 atm MHEO- @00
TOYTOJNbHEIE YHCHA IIONYYATCA COBEp- 0g
IMeHHO TeM jKe IyTeM, uYTO W TNpPeAngy- ot }?Hc_.zﬁ.é ®
1@e, TONBKO B IEPBOM pARY UUIIYTCS
TPO#KH, & He eJHHANE HIH ABOHKH, Kax 5T0 OO paHnme
(pme. 265):

@
o} (o) ®
O ®) ®

® O ®

o 0. % e 0 @400
O O 0] e} o [ ]
© e o o o e O 0 Q0 ¢ O 4

O o) O O o @] @) o)
°® °® C - g® °

Ly R e® O

o ®

®
Pme. 265
) 33333333 3 3 3 3.
(2) 14 7101316 192 22 25 28 31 34...
IIatmyroasusie

ymena. .« . 1 5 12 2235 51 70 92 147 145 176 210...

IdTE WECIa JAMd HOBOX RNA CHOPMYTHPOBAHEA HECKOIB-
KEX JOBOJBHO WHTEPECHHX YTBeP:SICHHUH,

1. IlamuyzonvHoe YUCAO0 PASHILINCH UUCAY MECIRA, KOMOPOE
OHO 3AHUMAETR, YEEAUMCHHOMY HA YMPOCHHOE MPEY204bHOE
yucno, sanumalowee npedudywee mecmo (pume. 266).

2. IlzmuyeoavHoe 4UCAO SBAREMCH CYMMOI MPEY204bH020
yucaAQ mMoe0 e Camoz0 Mecma u YO0B0eHN020 IMPEY20.4bHO20
YUCAR, CMOAWE20 Ha Npedudywer mecme,
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3. Ympoennoe namuyeoavroe «wuci0 pPasHaemcs Mpeyeonv-
HoMYy wucay.

UTo0E mpoBepHTH, ABAACTCA IH [RHHOE YHCIO, HAOPEIMED
22, mATHYrONLEHM, JOCTATOYHO VMHOKHTH €ro HAa 3 H OTHC-
KaTh NOJY4YeHHOe NPOU3BEJCHAE B PALY TPEYTONLHEX UHCRI
(pmc. 267). U3 TpeThero yTBEepiKOEHHS JEerKO BHIBECTH, YTO
OATEYTOJBHOE YHCHO He MOKeT OKarYmBathcA HA 3, 4, 8,
90, Tax Kagk OpEm YTPOGHHH B eJUHMNAX IPOHSBEJEHHT IOJIY-
gmrock Ont G, 2, 4, 7, a 9TEX LEdp BA KOHOE TPEyTOIbBLIX
9Eceq MBl He HAXONHM.

o)
ole)
000
OOO@\ 0000
0~500 CO000®
° o ooO 0000 ®®
@ ® OO0O0OOCoo@
e ? o0 %0 0000 OO0
e %0 Oo ©0Qe®6OSQQQO
0600 000000 QO
Oo ©ec00000CD QD
Puc. 266 Pnme. 267

4. HamuyeonvHoe wucao pasnsemes wkeadpamy C€80e2o
nopadKooe0 HOMEPQ, YBEAUYCHHOMY HA CYMMY HUCCHL 6CEX
npedulywux mecm, UAL, KOPCYE, NAMUYLOABHOE HUCAO DPAs-
HACTNCR K6a0pamy ¢80e20 nopsdr06020 HOMEDA NAIOC MPEY2OLb
Hoe 4lUca0, Clmosuiee Ha Rnpeduidyuiem mecme,

Hampmnep, gesaToe MecTo 3aHEMAaeT NATHYTOJBHOE YHCIO
117; smaunmr,

117=92+4+1-+4-2+4-3+4-+5+6-+7+38,
HO CyMMa IepPBHIX BOCHME UHCEJ HaTypajJbHOTO PAJA COCTaDn-

aser 36, a 570 OyHeT Tpeyroasbuoe 4HCI0, 3AHAMAIOINEE BOCL-
MQE MecTOo. 3HAuMT,

117=9%-36.
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ITatmyronsEbe uwmema MOMHO 00pasoBaTs € NOMOLIBIO
crepyomeli Tabmauer (pme. 268):

L]Z 3ju|516)|7
1 2|3 |45 {86 |7
1 2 3|ul51|6 7
i 2 3 451617
i 2 3 4 5\|61}7
{f 2 3 4 5 617
f 2 3 & 5§ 6 17
Puc. 268
14+2.2=5

1+2+3 .- 3=12
14+2+3+4- 4=22
1+2+3+4+5 - 5=235
1+24+3+4+5 +6- 6=051

W Tak Janee.
B obmem:

1-+243+...4+(n — 1) 4 r® = natryroasHOE UHCIO.

I'. IillecrayronpEpie YHCIA HOAYYAOTCA AHAJIOTHUHEM
o6pazoM, TOXBKO 3a OCHOBAHWE HPUHWMAETCA THCIO 4.,

(1) 444 4 4 4 4 4 4 4 4 4.
(2) 159 13 17 21 25 29 33 37 41 45...
Hectayrons-

meie wacaa 1 6 15 28 45 66 91 120 153 190 231 276...
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1. flecmuyeoavroe 4wucao pasHICMCR C80CMYy NOPAOKOBOMY
HOMEDY, YECAUNCHHOMY HA UETNLIPETKEPAMHOE MPEY2OALHOE
4uca0, cmosujee Ha npedwdywem mecme (pme. 269, 270).

2. HlecmuyeoavHoe 4uca0 COCMABAZEINCS U3 MPEy204bHO20
YUCAA ¢ mess e NOPAOKOELIM HOMEPOM U YMPOCHH020 Mpe-
Y204bH020 wUCAd.

3. MlecrmuyeonvHele wucaa pasuvt mpey2oavHblu wUCAAM,
SAHUMAIOW UM HEYCMHbIE MECIRA.

. O%o6menne. Ha ocHOBe BHIMENpEBEZCHHHIX TONOKe-
EOH MOKIIO YCTAHOBHTDH KaK o0mMu# cnoco6 oGpasopanma MHO-

oo 0o

] [
®eO0OO0OO0O0 e
® O o e
eCeee®e O o
ce ® Ooe
@00 eOe
O Oelde

L JON NoN

Prc. 269 Pmec. 270

TOYTONBHHIX 9HCe] HOPAXKA A, Tak H OCHOBHHE MOJOM{eHHA
00 OTHONIEHHE 3THX YHCEJ K GHACIAM TPEYTONBHEM, a HMEHEHO!
PAX MHOTOYTOIBHHX 4HCeJI HOPAAKA & o0pasyeTca mpH Io-
MOIIE BHIIEYKA3aHHOTO CYMMHDOBAaHHA dHHCEN, IpAYEM 3a
OCHOBY HOpEHHMAaeTCA PAK OMWHAKOBEX 9YHCE], PaBHEX £ — 2.

Yreepixmenne 1. Kaocdoe mroeoyzoavroe wucao nopsdra k
DASHAEMICA €60CMY ROPAOKOSOMY HOMEPY NAIC MPEY20ALHOE
wucao, cmoswee Ha npedwdywes mecme, ezamoe (k— 2) pas.

Yreepmpenme II. Hasxcdoe mHozoyeoavHoe ducao nopadka
k pasnsemcs mpeyeonvHOMY WUCAY, CMOAUEMY HA MOM dice
Mecme, NAIC MPeye0AbHOe HUCA0, CICAUiee HA Npedsidyuiess
wmecme, esamoe (k — 3) pas.
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Tabmana MHOTOYTONHHBIX UHCes

Mecmo 1 3|« |5 |86 7 8 |9 10
TpeyzonbHsle qucaa 1 0 |15 [ 2 28 | 36 s | 55
Keadpamnsie qucna 1 g |16 |25 | 36 | 49 | 64 | 81 | 100
Namuyzonsueie yucna 1 2 |22 |35 | 5 70 | 92 | 417 | 45

15 | 268 | 45 | 66 91 | 420 | 153 | 190
18 |34 | 55 | 81 | #12 | 148 | 189 | 235
21 | 40 | 65 | 96 | 133 | 176 | 225 | 280
24 | 46 | 75 | 11 154 | 204 | 261 | 325
27 | 52 | 65 | 126 | 175 | 232 | 297 | 370

Weemuyzoisneie yuena | 1

CemuyzanoHble vucna 1

Bocomuyzonsssre yuena | 4

W m | N |t RN

Aesamuyzonehbie yucaa | 1

S

Jlecamuyzonsrue vuena | 1

Puc. 271

2. MMupamuEanLEbie THETA

Ilpencrapam cebe, uTo B3 10 CTeRIAEHEIX MAPHKOB CIO-
seH Tpeyroabumk, Ha 9THX mapmkax MOMKHO, B CBOX 04e-
pens, YIOKATL BTOPOH cyoi
H3 MeCTH IMapAKOB, 3aTeM Tpe-
TEA CH0ll — TPeyrOABHEK H3
Tpex IMapHEKOB, M, HAKOHeI,
HOCHeHAM, 9eTBEPTHIM, CI0EM
aspxer oxmE mapmk. O6pa-
3yeTcs NupaMmia ¢ TPEyroib-
NBIMEA TPAHAMHA H OCHOBAHHEM
(pme. 272). Cropoma ocHOBa-
1naA OyneT paBEATHCA JeTHpeM
mapmiEaM, Kaskjgoe H3 CXopd-
muxcea p pepmuue ee pebep OymeT paBHO TAKKe UYeTHPEM
maparam. 1logo6EY0 nEpaMaLy MOKHO DOCTPOHTE HA JT000M
TpeyroNbHEKE, COCTABICHHOM M3 TPEYTONBHOTO YHCIa IIapm-
xoB. Honyuenssii TakaM o0pas3oM HOBHI pajy 4mcesx, HYMK-
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EHX #na obpasopanmdg DTOr0 poja NHEPaMumi, HASEIBAGTCA
pAxOM nupa,uu@a./zbumx mpeyaofbbubm YUCER.

Hoayyatorea oHE W3 CyMMOpPOBAaHHH, AHAJOTHUHBIX TeM,
KOTOpLIe MBI TNPHMEHANH LNPH HAXOMICHEA MEOTOYTOJALHHX
9mCen:

Harypansrmit

pax . . . 12 3 4 5 6 7 8 9 10..
Tpeyroangesie

ameara . . 13 610 15 21 28 36 45 5.
IzpaMagans-

HHI¢ TPEYTONb-
mele guena . . .1 4 10 20 35 56 84 120 165 220...

Ilpm BEEMaTENBHOM pPACCMOTpEHHE 3TOH TAGIEIEL MOKHO
BHBeCTH clIeIylINee YTBep:KAGHHE, IOxesHoe mpm obpaso-
BANUA OEPAMAJANLHRX TPEYrOALHEX YHCEHA, & HEMEHHO:
WECIMULPAMHO 8330 RUPAMUOLALHOE M PEY204bHOE YUCAO PaAG-
HACIMCS NPOU3IGEOEHUID MPEXT ROCALHOGAMEALHBIY “UCES, REPece
us komopyix 000sHavaem mecmo SaHH020 Yucad 6 pady nupa-
MUOAALHUIZ MPEYSONLHBIL HUUCCA.

Hanpmwmep,

6:10=3+4.5;6-35=5-6-17.

I/ITaK, nmpaMvAgaJbH0e TPEYroJBHOe YHCHIO, CTOAINEe HA
n-M MecCTe, pPaBHAETCA.

n(n4+1)(n42)
6 .

TTmpammps, mogo6HEE ONMCAHHON BHIIE, MOJKHO CTPORTD
He TONBKO HA TPEYrOoJbLHOM OCHOBAEHE, HO H Ha KBajpaTe,
OATHYTONBHAKE ¥ T, 1.

Taxam o0pasoM [ONy4YazoTea DHpPAMHALANBHBE 9YHCIA
KBaZpATHHE, DATHYLOJBEEE T T. X.
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Ksadpamuvie nupamudasviele wucaa MOMKHO HalTm mpm
IMOMOHIE CIEAYIOINHX HOJOMeHmH, KOTOpPHe HeTPYOHO Tak:Ke
06o6muTs N7 BCeX MHHX NpaMENAJLHEIX 9HCEN.

1. HReadpamnoe nupamudasvioe wucao pasHsemcs mpey-
2ONLHOMY NUDAMIOANLHOMY YUCAY, SAHUMAIOUECMY TAKOE MHCE
CaMOE MECTRO € pady wUCen U Y6CAUNEHHOMY HA MPEYeONbHOe
nupamudanvHoe wucao0, 3aHumaiowee npedvidyugee mecmo.

2. Us cxasaHHOrO BHIIEe JerKo BEHBOJHRTCA CIENYIOIEe
paBeHcTBO. KgadpamHoe RUPAMUIGALHOE UUCAO, CMOSAUEE
HA@ n-M Mmecme, PABHAETCA:

n(n-1)(n+42) (n—Dn(nd1) nnd1)@nt1)
6 + 6 - 6 :

B obmem Bage: nupanudavtioe wucao nopadxa k pasnaem-
€S MPEY20AbHOMY RUPAMUOAALHOMY HUCAKY, CIMOSUCMY Ha
oM W€ Mecme, NAIC MPeyosbHoe RUPAMUOGLLHOE UUCAO,
sanumaowee npedudywee mecmo, B3groe (kK — 3) pas.

3. CoBepiicHusic YHCEA

CosepuieHHbIMU YuCsamu THQAropefinsl HaSHBAIH TaKne
gmeJa, B KOTOPHX cyMMa JeanmTedelr (Ges gamuoro umcaa,
KOHEYHQ) PpaBHAeTCA caMoMy umery. Hampmmep,

6=1-+2+3; 28=1+2+4+7+14.

Yrobr y3HATH, ABIASTCA AN SAHHOE YACIO COBCPIMICHHEIM,
He00X0MHEMO EAUTH NIpPOCTHE UHCIA, M3 KOTOPHX COCTABIA-
OTCA €r0 NeNHUTeNH, 3aTeM CYMMY PasAmdHHX CcTemeHell arux
QECeN DePeMHOMHETH I 0T NPOM3BENEHUA OTHATE HCCJICHYCMOe
BaME umeao. Ecinm pasmocts monyumrea Gonbmell mamuoro
gmena, TO 4HCH0 OymeT uslwimounsim, €CIA MEHbIEH — TO
Hedocmamoynbly, €CIN }Ke PAasHOCTL OymeT paBHA JaHHOMY
YECTY, TO OHO SABIACTCH COGEPUELHHbIM.

JIyame Beero 510 moscuaT upmmepsl, Ymexo 72 apiagercsa
opomapefieEReM 8+ 9, IpocraMum umeaamm cpexm ero zeim-
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reneli Oymyt 2 m 3; cyMMel HX crememedt 112422423 m
14-3+3? paror B oOpomssemenmzm 15 13=195. Orammas
72 ot 195, momyuaeMm pazEoCTh, paBHyk0 123, a Tak xax 123>
>72, 1o wmcao 72 ABuserca w3OHITOYHHM YMCJIOM.

Hcemenyem gmeno 147. Pasnomenme ero ma mpocTsie MHO-
smarenn maer 147=3 . 72, pucumreiBaen (14-3) - (14+7+7%)=
=4 . 57=228. IlpomsBoguM sriumTanme 228—147=81, m mo-
ckonbky 81<147, 10 81 Oymer, ciegosareabHO, HEJOCTATOU-
HEIM THCJIOM,

Haxonenm, umcno 496 sBaseTcAa COBEPIMGHHEBIM YHCIOM,
Tak Kak 496=2%. 31; (1+2-+4-+8+16) - (1+31)=31. 32=
=992, m momyuaem 992—496=496.

Yire Esxnmg oxomo 300 roga go H. 5. saH@Maica mpob-
JIeMOH COBEepPIIEHHHIX Ymcel. I ¢ TOro BpeMeHH Meldo BeHa-
MHOT0 IPOJIBEHY JIOCH BIEPETT, XOTA COBePINSHHKM YHCJIaM MHOTO
BHHMAHHA YHAelsSJH TaKHme MPeBOCXOJAHEIE MAaTeMAaTHEKH, KaK
Herapr u Jiinep.

Teoprsa HeUeTHHX COBePIIGHHEIX UHCeX O CHX IOP He-
mocTaTouHO paspaborama. A derHBle COBepINEHHEIE YHCHA
MOryT GHTB BHpakeHH (OPMyXol, m3BeCTHOH yme CO Bpe-
mer Eprampa:

N =2°—1. (20 — 1),

rae (2P — 1) momxmo 6mTe mpocTEM wmcyom. Ho 2P — 1
MoxxeT GEITh HPOCTEIM 4HCIOM TOJLKO TOTHA, KOTJA P Takike
mpencTaBisger co00il MpocToe WHEINO,

B nepmoit pyGpuke Ttabmmmet (pume. 273) cOBepmEHHHX
amce] HeT TpeX NIPOMEKYTOUYHHX 3HaueHWH p, a mMeHHO 11,
23, 29, Tmax kak COOTBeTCTByIOIlEme HM umcja (2' — 1),
(222 — 1), (2 — 1) He ABAAIOTCA HPOCTHMH, IOCKOIBKY
jexarca Ha 23, 47, 233.
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Herpyneo zaMeTuTs, uTO Bee NpPHEBefieHHEE BHIIE COBEP-
IMeHHEe YBCAA OKaHYmBaWTCA Ba 6 mam 8; MOMXHO HOKa3aTs,
9TO TaK OKaHUEBATECA GynyT BCe WHACIA STOTO THNA,

D 27 2P-1 Coseputernsie 4ucna

2 2 3 V]
3 u 7 28
5 i5 31 498
7 64 427 8128
13 4 086 a9 33 550 336
17 65 536 131 01 8 5698689 656
19 262 141 524 287 137 438 691 328
3 4073 741 824 2147 483647 2305843 006139 952128

Pmc. 273

Ecam 6m xTo-EEGYAb HOPYYHJ HaM HAHTH COBEPINEHHOE
9RCN0, KOTOpoe GRII0 ORI MHOTOKpAaTHEIM 16, MEL JerKo MOTanm
6rr cmenaTh 8T0 mpnm moMomm TabamEm (pme. 273), HO m
0es Hee MOJKHO JOBOJILHO IOPOCTO HAHTH pemeHdme TaKoil

Bajavm.
O6osmaumM mcroMoe umelno uepes 16z, Torpa

162 = 1424448416 + = + 22 + 4z + 8z,

orciofa x = 31, a mcxoMoe copepmenHOoe umciao Gymger 496,

CoBepImeHEHIMHA, TOJIBKO B APYTOM pPOfFe, HEKOTOPHE Tpe-
YecKHme MaTeMATHKE HASHBAJMA YHECIA, PABHRE IPOH3BEJEHIIO
Ox penmTexed; HampmMep:

8=1.2- 4 10=1.2.5 14=1.2.7,

Uneno 6 ABnsgerca caMEIM COBepIIEHHHEM YHCIOM, TaK
rax oHo ofxamaer ofomMH BHJIAMHA COBepPHOIEHHOCTH:

6=1+2+3 m 6=1-2- 3.
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4. Coppy:xecTEeHHEIC UHCHA

Rorga Iudaropa cmpocmam: ¢Uro Takoe apyr?», OH OT-
BetEa: «llpyr — aTo nrOopoe s, Apymba — 5TO OTHOIIEHHE
umecen 220 m 284». BepoATHO, OTCIOKA HpOMCXOAUT DTO He-
o0pluHOe HA3BaHEe 9HCeT — codpysicecmeennvie. Ho B wen
e, coOCTBETHO TOBOPA, COCTOMT TaKad UHWCIOBAfA «APYEGar»?

liBa umcia A m B masniBalTeA CONPYKECTBeHHBIMH, €CIH
cyMma gemmrenell umena A pasusercs ymexy B m, maobopor,
cymma gemmrenell ymena B pasmserca uamcxy A. Ilpm aroM,
KOHEYHO, CAaMH OHTH YHCJAa Kak JeJuTeJu BO BHEMAHHE HO
UIpEHUMAIOTCA.

220551284

TakuMu (uECIaME-PY3bAMAY ABIAOTCA, KaK HOKA3ax
Magarop, 220 m 284. [ledicTnmTennHO,

220=1-+2+4+71+142,

a smaunT, 220 — sT0 cymMa meamTenell umena 284. B To ke
BpeMA

284=1+42+444+5+10+114-20+22+44+55-+110,

B, sHaudr, 284 Gyzer cymmoii menmrened gmena 220,
Obmume ¢QopMyasl Aiad HaXOMHEHHA CONPYHECTBEHHHX
9ECEeN OMEIOT BHJ:

A=2%; B=2".b.c¢,
rfe a, b @ ¢ — OPOCTHeE YHClIA TAKOTO BULA?

6= (2" 4 1)8. 2=k 1; p= 20 — 1 f 20K
¢ =20 —1+ 20k
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ITpmamman % =1, momyuaeM mepBHil PAX TAKEX UYECEN:
a=23%.2""1__ 1 p=3.20"1—4;c=3.-2"—1,
Lna compyiXecTBeHHHX umceN, TaK K€ KaK H 1A COBep-

INeHEHX, MOKHO COCTAaBETL Talimny, TouHee, PAX Tabamly
nna pasmsix sHavenmii k. Ilpm k& = 1 momyuaem (pme. 274):

n a b c A B

2 71 5 11 264 220
4 1157 23 47 18446 17 286
7 73727 191 383 8 437 056 | 9363 584

Pnc. 274

Hpome sroft Tabmmum, cocrasiemme koTopoil (ocofeHHO
ans k=5, 7,9,...) IOBOIBHO CIOKHEOE [eN0, HPEBOAEM CIIe
HECKONBKO HAD CONPYRECTECHHEIX UACEN:

2620 5020 6232 10744 17296 63020 66928
2924 5564 6368 10856 1841€ 76084 66992

5. HuTepecnsie CAyUY2K PA3NGiKerda Ky0os

Hy6n umces HaTyPadbECTO PANA MOKEO HpPEICTaBATH Kak
CyMMH CYeHb HHTEPECHHX HpOorpeccmii:

1=13=1
24+ 6=22= 3+ 5
34+ 94+15=3"= 6+ 9412
4412 4 20 + 28 = 4% =10 + 14 + 18 + 22
19 =

54154+25+35+45=5%= 20 + 25 4+ 30435

Ilepsrie uIeHH Oporpecchmii, CTOAMUX IO JIeBYK CTOPOHY,
COCTABJIAIOT HATYPANLHEIN papg umcen: 1, 2, 3, 4, 9,...; mep-
phie WICHH HOporpeccmil, HaXORAWHXCS B DpaBoil cTopoHe:
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1, 3, 6, 10, 15,... — TpeyronsEsie wmcaa. IlocaegmEme wmcaa
IpOTpecCHHl ¢ JIeBOH CTOPOHHE COCTABAANIT PAN IHECTAYIOIb-
HEIX 9¥cesI; NOCIAeNHAE e UHCIA HOporpeccuil ¢ mpaBol CTO-
poHE OyAyT OATHYTOXBHHIME umciaamu, Pasmoctm mporpec-
caii MO OpaBoil CTOpoHe, HaumHAA CO BTOPOI CTPOKH, COCTaB-
JIAIOT PAJ IOCTeN0BaTeILHBIX HATY pAlLHBIX gncel: 2, 3, 4, O,...

B To e Bpems pasmocTm mnporpeccmii, HaXORAIEXCA
Ha JIeBOH CTOpoHe, B JBa pa3a Gompme, YeM COOT-
BeTCTBYIOLIME PAa3BOCTH Hporpeccuil, cToAmEX IO MIPAaBYIo
CTOpPOHY.

6. Taiius: EPYTOBBIX YHCEN

drE uwmena o0NafaloT PAAOM TAWHCTBEHHHIX CBOHCTE.
IIpesxne seero mx raaBHas O0COGEHHOCTH COCTOUT B TaK HA3h-
BaeMolt xpyzo06pasnocmu. 3awIOYaeTCA OHA B TOM, 4TO,
mampuMep, umeno 142 857, ymuomennoe mna 2, 3, 4, 5, 6
(a0 ne Ha 7), Haer mpom3BeJeHHE, KOTOPOE CIAraeTcsa M3 TeX
JKe caMHX NEQp, HO IOCTABIEHHHX B APYIOM IOPAJKe, OpH
COXPAHEHAE, OFHAKO, LUKIAYIHOH 0YePefHOCTH HX CJIEHOBA-
mna. HUrak,
2. 142 857=285 714;
3. 142 857=428 571;
4. 142 857=0571 428,

Huroio, KoTopasa MOKeT HPHBECTE K pasrajke TadHEI
KPYLOBEIX 4YHCeJd, ABAAETCA COBEPIIGHHO HCKIIOYHTENBHO?D
mpomssepenne 7 - 142 857, papmoe 999 999,

Orcioa Jerko cgenaTh BHBOX, 4To wmeio 142 857 mpen-

crapigeT coboil mepmox apobm % IpE OpeBpallieHAA ee B Jie-
carmuanyio Apo6s. Bee cpolictea umcna 142 857 Mm mHaiigem
B K®OKLOM dUHCIe, COCTABIARINEM Nepmox Apobm Tmma 1_17,
ecam 3TOT mepmof mMeeT (p — 1) mmdp, a p Oyaer mpocTHM
YHCIOM,
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Hpyropoe wmcao maer, mampmmep, Apobh:
117 = (0, (0588235294117647).

HefictaTensro, ecam mepmox 5Toit Apodm 0003HAUATH
gepes ®, TO HOITyunTcA Takad Tabamma:

1. o = 0588235294117647
2 - o = 1176470588235294
3. o = 1764705882352941

.............

.............

15+ @ = 8823529411764705
16 - © = 9411764705882352
17 « @ = 9999999999999999

OTHME e caMHIMHA CcBOHCTBaME 0GNafaeT TakKe B CBOEOM
Pa3sBepHYTOM BHIe mepmoj Apodm

2% =0,(0344827586206896551724137931).

Ho pexopproe 9memo FecaTHTHHX B3HAKOB [laeT BHaMe-
mateas 1913 (sTo mpoctoe umeno). Hepmon gpobm ¢ aTHM 3Ha-
MeHaTexeyM 6ymer KpyrossiM umcioM ¢ 1912 mmdpamm. Mrak,

1913 =0,(0005227391531...9012023)

................

1912 —0,(9994772608468...0987976).

Kro me separ, mycrs mposepur!

1
MosxrO mokaszaTh, 4TO Kamjgad mpocTad Npobh THOA 5

rfe p — OPOCTOE 4mClo, JAcT OPH IpeBpAalNeHAN ee B Jecs-
THYHYI fpo0B mepmof ¢ uEcIOM umpp, Koropoe Oymer me-
amreneM gmcaa (p — 1).
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IIpn memenmm 0CTATOK ROJKeH OHTH, KOHEYHO, BCEIZa
MCHBIIe HeImTeNd, HOITOMY NpH [eJeHHA A NOOIyYeBHA
AecATHYROH Apo6l eZHHAUH Ha P DAas3HEIX OCTATKOB MOMKET
ORITH MakcIMyM p — 1, mocJe 9ero OHE HauHYT DOBTOPATHCA.

Tar, maopmmep, maa ppobm %nonyqaem OOCJIeq0BaTeNBHO!
1 03 o.,2 6 4 5_ 1
2 =0,15=0,142 =0,142 1 =0,14287 =0,142857=0,142857,

I OT 3TOr0 MOMEHTA YHCITHTENH HAYHYT OOBTOPATHCA.
Orcioga scmo Tamke, uto ecnm 142 857 mEr GymeMm mo-
OYepenHO YMHO:XATH HA 3, 2, 6, 4, 5, 10 B mpom3BeeHen OyayT
OOJydYaThed HepmOAbl, HAUMHAIOI[EECS COOTBETCTBEIHO MOCKCe
mepsoii, BTOPOil, TpeTheit, worsepToil m mATOH Mudpr. Ecan

HepaoH, HOAYYeHHHH mpm oOpaleHAH npoﬁn% (rme p —

IPOCTOE 9ACIIO) B AECATAYIHYIO Jp00b, HACURTHBAET 11327—1' madp,

TO TOrga Mel OyHeM HMeTh Mell0 ¢ APYTAM THIOM Kpy-
TOBHIX umcell. YMHOMAA 9TOT Nepmof Ha smcaa ot 1 mo p — 14,
mOJNY4HEM JBe FPYIOH KpYTroBHX 9HCEN.

Jlyume Bcero aTo BHEHO HA TpHMepe:

1
7 =0,(076923).

Yurokaa mepmox o = 076923 ma umecma 1, 2,..., 12,
DOJIYy4OM NEKAHUECKHEe MHOTOKDATHHE 4YmCela:
1. o = 076923 2. o = 153846
3. o = 230769 5. o = 384615
4. ® = 307692 6. o = 461538
9. o = 692307 7 - ® = 538461
10 - @ = 769230 8. o = 615384
12 . o = 923076 11 - 0 = 846153

Bosspartamcsa temeps k wmexny 142 857, wrobm ormMermTh
elile OAHO ero CBOHCTBO, paHee He 3aMedeHHOe HAMH.

Iee momosmumt umena 142 857 pawor B cymme 142+
+857=999.
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To e caMoe OPOMCXOZHAT C KasKAbiM KPYTOBHIM 4HCIOM,
ecllE ero pasgeJuTh MmOOOJaM; TaKk d9TO JJIg NepHojAa
0588235294117647, woroperii momywaerca npm mpeobpasoBa-

HER ,I{pOﬁlZ[% B JeCATHYHYI0, DOJY4IHTCH:
05882352
94117647
99999999

-+

9T0 K€ OTHOCHTCA M K KPYTOBHIM YHCIAM BTOPOTO THIA,
HO He Beerga. Jua mepumoga 076923, moaywaemoro mpu mpeo6-

pasosammm Japobm %,MH, umpasga, mMeem 076-+923=999,

HO K nepmopy ppobm

o =0,(032258064516129)

DPHMEHATL HTO YAte HEeb3sl.
OcHOBHBAACH HA BEINENPUBEeHHKX PACCYKIACHIAAX, MOK-
HO 3BAYATENBHO OOJeramThL HpeBpameHne NPOCTOH Apodm

Tuna% (rme p — WpOCTOE 4YHCI0) B JECATHYHY0 [POo0b.

A mMeHHO, TOCJe TOTO KAaK ME HAIIMA KaKOG-TO YHCJIO NecA-
THYHRIX 3HAKOB H B OCTaTKe HOLYYMJIOCH CPABHETEIBLHO He-
GoabLIOe YHCIO, MB MOMEM OTHCKATL RanbHeHmme IudpH,
YMHO;Kaf IOJYyYeHHOe YaCTHOE HA OCTATOK.
U specs mpmMep nydime BCero 0OBACHAT CYTh Jea.
[IpepmoNomxEM, 9T0 MBI XOTHM IE€PEBECTH HPOCTYIO Npobb

gif B pecATHyHYo0. Jleids YHCIETEN: Ha 3HAMEHATENH, MH HO-
ayuyms, HampmMmep, pag nzdp 0,01030927835 m ocraron o,
a MMGHHO:

1 5
g7 =0,01030927835 ..

Ilocnenyromue JecATHYHBE 3HAKH, 0YeBANHO, OyayTr Ta-
5

g7+ KOTOPAA IPEACTABIACT coBoit

KEME, Kakme fana O0H Jpo0b
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1 %
5. 57 - IMoatomy BMecTO AambHelmerc AeneHmA MBI MOMKeM

DoJy4YeHHH I yixe pAf Dudp YMHOKHATE Ba O WiIH, elle Tydlre,
npubaBuB ¢ mpasoll CTOpo-
uH 0, pasgennTs ya 2 @ TakEM
obpasonm momyumrs 11 mocide-
JyIOHMEX TEeCATAYHEIX 3AAKOB
ACKOMOH npobm.
OcHoBHBagChL Ha OPHHENA-
e KPYTOBHIX 4YHCENI, MOMKHO
MOCTPOUTH AHCK.., DOYTH Ma-
rmyecKkmil, Hammcas Ha Tpex
OOIBM/KHHX €ro Kpyrax oOfhno
B TO ke umeno (pme. 275):

0588235294117647.

Cxnageipas o BEIYATAA QHC-
Ja OBYX KPYroB, MBI KamIsrif
pas 6ymeM moaydaTth TO i€
caMOe 49HCIO0, TOINbKO MEPeIBHHYTOe HA HECKOJLKO nadp
B CTOPOHY.

0588235294117647 2352941176470588
2352941176470588 0588235294117647

2941176470588235 1764705882352941

Pmc. 275

...i..

7. ®opMyIbt AIA HAXO0XKICHHA IPCCTHIX UMCEN

CaMHe KpYOHEIE MaTeMaTHKA BCEX DpPEMEH B Hapojuon
MHOrO TPYAA HOCBATHIN TOMY, 4TOOH Halitm ofmiee MpaBmio
OONMyYeHHA MPOCTHX ymceld. JTH YCHIHA NOKA He YBEHYANHCH
yemexoM. OfHAKO MHOTHe W3 Y4€HHX NPUIMIA K pelIeHmsM,
XOTA & JacTHOTO XapaKTepa, HO TeM He Mehee OYeHbL ITHTepec-
HEIM.
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Jle:xanap, Hampmmep, mnpegnoxmx gopmyny 2z 4 29.
Jdra dopmyaa ZaeT mpocTHe ymeaa NJIA sHaueHHH ot z =0
no x = 28, 10 ecth maa 29 spauveEmHd .

diinep Hames, 9T0 BEpaskenme 22 -+ z + 41 maer mpo-
CTHE Ymcla A sHadeHnd or z == 0 g0 x = 39, 10 ecth gaeT
40 mpocTHX uHCcel.

Amepmraner; JckoTT 3aMeHmN B (opmyne Dimepa x na
z — 40 m ponyuma peipaskenme z® — 79z + 1601, xoTopoe
mpu sumauwenaax z = 0, 1, 2, 3,..., 39 naer mpoctue ymena, a
umenno: npn x = 0 gaer 1601, mpm z = 1 pmaer 1523, npm
z = 2 paer 1447 u, wawomen, mpm z = 39 pmaer 41. Iipm
JanpHelmux sHaveHnAX r = 40, 41, 42,..., 79 s10 BEIp@sKCHHE
JlaeT Te ke caMble IHDOCTHIE YH@CJIa, HO B 00paTHOM IOPAKE.
3ato npm z = 80 moayuaem:

802=79 . 80+1601=41> (cocraBHOE HHCIO).

B sanarouenme eme opmEa (opmyna:

gy
Ny = 3

Ecmm sMecTo m 6GymeM IOACTABIATH CIERYIOMEE IPyT
3a JPYroM HeueTHHE ymcya, (opmyna Oymer masaTh 4o Ompe-
JIeIeHHOT0 BpeMeHH MPOCTHE YHCNIA:

Ny,=3, N; =11, N,=43, N,= 683,
N, = 2731, N;;= 43691, N = 174761,
N, = 2796203, N, = 178956771, N, = 715827883,

no mpm m = 37 s1a fopMyna HOXBOKUT HAC, MOTOMY BTO JaeT
ymeno 45812984491, wkortopoe #BAACTCA TPOM3IDEJICHHCM
ymeaa 1777 ma 25781083.
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8. Hecxoanko HMHTEpPEeCHBIX NMPH3HAKOB NEeIMMOCTH

Pannme ueM TiepeiiTm Kk HEOOHYHEIM IpPU3HAKAM JEIHMO-
CTH, HAmOMHEM BLKpaTHe OOBIYiEIC, W3BECTHEE YiKe W3 yueb-
HEKOB, HO, MOKET OHWTBH, IUIOXO 3ANOMHHBIIHECS TPH3HAKH
mexmMocTa Ha 3, 7, 9, 11, 13, 27, 33, 37, 77, 91, 99, 101,
143, 999, m6o ma 3TAX OPEBHAKAX OCHOBHIBAIOTCA CAMbIE
pasimuRble 3aa4M HA OTTANBIBAHMC YUCE] WM Pe3yabTaTon
necTRHiL,

HoBonnEO GONLINONR pAX TAKEX OTrANOK, KOJIMYECTBO
KOTOPHX TPAMO-TAKA HEMCUHCIHMO, MBI IPUBOLAM B JPYIOM
mecre. HacTosTenbHO coBeryeM uymTATETI0 TMONPOGOBATL Ca-
MOMY IpHAYMaThL coGCTBeHHEIe (OKYCEL 3TOr0 poma, Geps
TIPE 9TOM 3a OCHOBY Te Goslee HeoORYHEIe NPABHAKA JEIAMOCTH,
KOTOpHle OPEBONATCA B KOHIe manmoroe naparpada. C aroit
1leJIBI0 IPA 337a7aX HA OTraJBIBAHEe ME OPABOJAM HE TOJNBKO
apndMmeTruecKHl mpEMep, HO E HEKOTOPHE BEAH anrebpau-
YeCKOTO pemeHnd NaHHHX Bompocos. llpexkme seero, ogmaro,
BCIIOMHEM OOHIYHEIC IPU3HAKH AEIEMOCTH.

Yrcno genarea HA 3, ecim CyMMa ero Uadp AedETCH Ha 3,
na 9 umeno penmTes, ecodm cymma ero oudp meamTes Ha 9.

Umcno genures ma 11, ecam pasmoCcTh CyMME Dudp, CTOA-
m@EX Ha HeYeTHHX MecTax (cumTad ¢ HpaBoil CTOPOHH), H
CYyMMH HE(p, CTOAMAX Ha YETHHX MecTax, pasHa 0 Him 9mcay,
kpartHoMy 11,

Hanpamep, mna smena 345 796 monyumres: 6-+7+4=17;
9+4-5+3=17; 17—17=0. 3maumr, 345 796 memmrcs Ha 11.

IHomoOubiM e obpasoM muA umeaa 92 617 294 maxopam:
44-24+142=9; 9+4+74+649=31; 31—9=22, a Tar Kak
22 nenmres wa 11, Tom 92 617 294 genurcsa na 11.

Uweno mennrea ma 99, 33 mam Ha 11, eciu cymma nny-
3HAYHHIX 4YHCeJM, KOTOphle 00pa3oBaHBEl HEPpaMA TaHHOIO
4ymeJa, CYATaA cOpaBa HaleBo, jgeautea Ha 99, 33 mam 11.

Hampamep, mis umena 2 037 354 mveem 5447310342 =
132, a Tax xak 132 geamrea na 11 m 33, Tom 2 037 354 gemmtea
Ha 11 m 33.
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ITogobmeM oGpasom gma uumcaa 6 918 021 matimem 21--
+80+91+6=198, a Tark xak 198 memmrca ma 11, 33
99, ro 6 918 021 pemmrcsa ma 11, 33 u 99.

Uncno penmrea ma 101, ecnm pasHOCTh MEKIY CYMMOIT
JABY3HAYHBIX YECEJ, CTOALIAX HA YCTHHIX MecTax, CUHTaA C
Opasoii CTOPOHEI, W CyMMOoIi TAaKEX ;Ke UHceJ, CTOAIIAX Ha
YeTHBHIX MECTaxX, paBHa HYJI0 MJIH umcay, KpatHomy 101
(rampmmep, paa 268 405 783 Gymer 83-+40--2=125; 57+
+68=125; 125—125=0).

Ymeno geaarea ma 999, 333, 111, 37 wam 27, ecam cymma
Tpex MepPBHX €ro 3HaKOB, CYMTAA C MpaBol CTOPOBH, Oyaer
paBHA cyMMe TIOCHEAYIOIHX TpeX 3HAaKOB W OymeT KpaTHoM
999, 333, 111, 37 wum 27.

Happamep, pas umcaa 776 223 mmeem 223 + 776 = 999;
999 = 3.333 = 9.111 = 27.37 wu, caepoBaTelLHO, JIAHHOC
umeno memmress ma 999, 333, 144, 37 m 27.

9. Campie nerkue Ajad AeJeHMA H YMHOKEHUS YHCIA

Jlerue Bcero penmte 35 ma 7: HocTaTounmo OTOPOCHTL
mrdpy 3. Hmelorca am pgpyrue Takme ke gmcmaa’

YMuoskeEme Ha 7 B HEKOTOPHIX CIy4agX OPOHCXOQAT
TAaKKe JICTKO: JOCTATOYHO M[OCAeqEION nmdpy dmcaa
MOCTABHThL Hepel HauaabHON., Ho 3amomMmmT: 9TO camoe Jer-
KOe [Jif YMHO;KGHHS HA 7 YHCIO0 OYeHDL HeJerko. BoT ono:
1014492753623188405797. W peiicTBuTeNBHO,

7.1014492753623188405797 = 7101449275362318840579.

Iloxpsysacey caygaem, mpuseneM 3jech elue aBa Hambouscs
JIeTKAX JJIA YMHO;KeRWA Ha 7 ymcna:

1159420289855072463768,
1304347826086956521739.
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ITocrapaeMcs maiiTé uHCI0, KOTOPOE YTPOUTCA BCIELCTLHE
nepeHeceHmA Tociaepneil DudpH HaA MecTo mepBOH.

AnreGpamueckHM DyTeM BT0 YACIO OTHCKEBaeTcd IpPH
IoMOII ypaBHEHHA

r—a

10

3x=a. 10"—1 1

rie x — MCKOMOe HaMH YHCIO, a — mociegHas ero nudpa;
n sie obosnagaer KodwuecTpo nEgp. M3 sroro ypasHeHHs
HAXOImM:

n OeBATOX

r——’h_—\\

999....9
= a

0™ —1
) 29 ™

29

X = a

W3 uero cmemyer, 4TO HYKHO HAUTH TaKOe YHCIO, HATH-
cayHOe NpH MOMOIH 7 JEBATOK, KOTOpoe meamTcA Ha 29 Oes
ocratka. ITpomsseneM nelcEme W MONYYAM TaKoe «MajeHBb-
KOe» 4acTHOe:

z = 344827586206896551724137931 - a,

npmYeM ORazceTcd, 4To n = 28.

Hano eme momoGpars ¢. OmET TOKA3HBAET, 4TO a4 HE
MO:eT OHTH MeHBINE TpeX, H, CJIeJOBaTeNsIo, a = 3, 4,
5, 6, 7, 8 mmm 9.

HicKoMHX umceN, 3HAYAT, Cpasy OTHICKABAETCA NEJHX
cemb. [Ipm m3pecTHOM TepmeHAH MOM(HO HAHTH TAKAX 9@CCH
Gonwme,

Ecim BoabMeM ogHO m3 »THX wmceJ, Hanpmmep 1379...
1724, m manmmeM ero mo ouepenz 2, 3, 4 pasa, TO HOJIYIUM
CHOBA YHCJIO C TAKAMHE jKe CAaMEIMH CBOMCTBAMH, HAIpEMep
1379...17241379...1724.

Mosxro eme pas meanTs BTy IeNOb 4mECeN HYJIAMHO, HaUpH-
mep  1379...17240001379...172401379...17240001379...1724.

U B 5T0OM ciIydYae [OCTATOYHO MEPECTaBATH UPPY 4 ¢ KOHLA
gEcaa Ha Haualo, uTo0sl YTPOHTEH YHCIO.
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10. HecxoabK0 HHTEPECHBIX HCCICXOBAHMIA

MosxHo Jm ompesenmTs, Kakoit nEdpoil Gyaer HaTEHATHCA
I KaKO# KOHYaThCa umeno 7777777

Bonpoc, komewno, menerkmii, 5o n meGesmane:xumii. Bor
KaK HYXHO NPHCTYIHT:L K €ro PEIIeHHI0.

IIpemne Bcero maiimeM B mATH3HAauyHHKX Tabamiax JOra-
puEdMOB

log 777 = 2,89042 + e, mpmuenm €<_0,000005.
Orcroma
2,890415 < log 777 < 2,890425,

CllemoBaTeJbHO,

777 2,890415 < log 777777 < 777 - 2,890425,
TO ecTh

2245,8524 <log 777777 < 2245,8603.

OrnickuBas umena, oTseuwanmme ManTHccaM 00,8524 m
0,8603, maiimem paBa uwmcaa, ofa EaummaommecA nm@poit 7.
Orcropga crepyer, ato 777777 paumpanrca nadpoit 7. Ilocmex-
Hell mudpoii Gymer tamsme 7. [leiicTsmTensmo, umeaa 777,
7772, 7772, 7774 oramunpatorea urdpamu 7, 9, 3 m 1. B gans-
HellmmX cTemeHAX 4YHWCJIa 777 STH KOHEYHHEe LEQPH OymyT
OEePHOANYECKA MOBTOPATHCA, & TaK Kak 777 = 4. 194 4+ 1,
To yEesna 77777 m 777* OyOyT OKaHUEBATHECA HA TY #He CaMyIo
nugpy 7.

SaiimeMmca ompefeleHmEeM KOJHYECTBA Hudp, KOTOpHE
HYKHH TJIA HAOHCAaHAA BCeX UY@mcel HATYPAXLHOTO pAZa,
Haumpaa or 1 mo N BKIWOYATEIRHO.
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e Bosbmen paa opmvepa uuncao N = 341.

Rkt | PaccmorpmM mnpuBefeHHYI0 papfoM Tabmmuky, ob-
*%)  paszopaEBpyl0 A3 Ydmcedl W 3Besgouer. Tabmmma sra
**%3  comepmar B obmell caoixHOCTE (341 + 1) - 3 3maKoB
**4  (sBeagowex m IEAPP).

s 3aMeTHM, 4TO B IepPBOH KOJNOHKE ¢ MPABOI CTOPOHBI
**(  mMeercsa OIHA 3Be3lOuKa, Bo BTOopoit — 10 3Bespmouex,
**7 p rpersedt — 100, mmm 10%. U, cramo 6mTH, uTOGLI
**8  nammcars 341 mpocToe UmWCNO HATYPAJBHOTC PAJA,
**Q  pago ymoTpeGHTE

*10

wq (3414 1)-3—(10*+10+ 1) = (341 +1)- 3 —
y — 111 nadp.

*99

100 B o6mem Bmge oKAa3LIBaeTCA, UTO €CAH HATYpalb-

101 1oe umcao NN mMeeT n Lu{p, TO YHCIO HEGP, HYIKHbX
IJIST HANHCAHAA BCeX HATYpPAXBHEIX umcea ot 1 go [V,
940 EBHpamaerca caepyionmm obpasom:

341 N+1)-n—111...1
S’
n efEHAL
naAa

10" —1
(N+1).n——5—.

Haopmmep, urobm manmecath 7054 meppHX 9H@ceX HATY-
paiBHOrO pAma, HYMKHO

(7654 4 1) - 4 — 1111 = 29 509 umdp.

Croxsro morpebyerca nmdp, uTOOK HamHCATH BCe IWC-
na HaTypalpHOTO psapa or 1 jo 99999...9 BkmounTess-
HO?
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3ametmM, uTo agaa uwucen

OIHO3HAYHHX mago magp 1- 9. 10° = 1-9
JBYSHAYHEIX » »  2.9.10' = 20-9
TPEX3HAUHBIX » » 3-9-102= 300-9
49eTHIPEX3HAYHEIX » »  4-9.10°= 4000-9
OATH3HAYHEIX » » 5-9.104= 250000 -9

L Y

Crnenosarensno, uToO6k nammeats 99999...9 umcen, maumuaa
or 1, morpebyerca (...54321) - 9 mudp.

Ymemo (...54321) obpasyercs ms sanmcandoro B oGpart-
HOM HOPAAKEe HATYPAIBHOIO PAMA YMCE] W COCTOMT H3 CTOJL-
kuX 1Edp, cKoasko B umere 9999...9 mmeerca meBATOK.

Tak, Banpmmep, Ana Haoucanma umcen ot 1 mo 999 999
TpebyeTca undp

654 321 - 9 = 5 888 889.

33].[&‘{}7 9Ty MOM{HO TaKH{€ peImHTE Ha OCHOBE YyCTaHOB-
JICHHOIO BblII€ pPaBEHCTBA.

11. ITepexpecTHoEe yMHOMKECHME

Taxoe HazBaHUE EMEET OJNH HHTEPECUBIH BHX YMUOMEHNA
JIBYyX TPEX3HAuHHX YHgCeld, KOTOPHH, BEIHEMO, ¢ GOJBINAM
yCoexoM TpPAMEHANCA HCKOTOPHMA W3BECTHEIMA BBHIUKCIH-
rensina. Oproro mpmmepa GyAeT NocTaTouHo, uwTOGH 0O3na-
KOMETLCA € 3TEM TIPAEMOM.

IIpepmonoscaM, mago ymMuHomaTh 471 na 135.

yMIIOH{HM cHavyala CAUHHILI; OOJY4YWM equimiibl MNpPOoH3-
pepenna: 1.5 =05, 3aTeM NCPEMHOKEM IQOYEPETHO jie-
CATKE HepBOr0 umeila Ha eJUUHIE BTOpOro m, naobopor,
JICCATKE BTOPOr0 HA EAUHHANE HEPBOTO H CIOMKHEM MOJYYeH-
nple npomssegennsa: 7-5 4+ 1-3 = 38, unmcmo 8 Gymer
0003HAYATL JECATKA HCKOMOIO0 HPOH3NCHEeHHA, 3 HepexomwT
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r cornam. Hanee ymMuo:xaeM egWBEHIE Ha COTHH, ACCATKA HA
JNeCATKA, TAIke COTHA Ha eNUHUIE H BCe 3TO CKJIAJEIBACM:
1-14+7-3+ 4.5 =42, npubasiaseMm 3 @3 NpemHIy-
mero peifcreas, nonysaeM 42 4- 3 = 45, Iludpa 5 o6ozna-
9aeT 4mCJI0 COTeH OPOHBBEEHHA, 4 JKe mepexOofuT K ThICAYAM.
3aTeM MHOMEM HECATKH HAa COTHA R COTHH HAa [ECATHH:
4-347-1=19, npubanageM ocrasmmecsa OT NPETHAY-
mero geiictsusa 4, moxywaem 19 4 4 = 23, madpa 3 osma-
93T YHCNO THCAY, a 2 mepexonuT K fpecarxkam Thcsa. Ha-
KOHEN, MHOJKAM COTHH Ha COTHH, 3TO0 Oymer 4-1 =4,
npmbapisgeM ocTanmmecs 2 W mOJydaeM §, Kax 4mCHO HecAT-
OB THICAY.

B Bmpe cxeMH 3TO MOXHO ODEACTABHTL TaKmM 00pasoM:

471 471 471 471 471

X < X |
135 135 135 135 135

5 385 4585 23585 63585

12. CoxpameHHBI CHOCO0 YMHOKEHHA HEKOTOPHIX UMCEN

Ecim nppmpercs MmoskaTh fgBa umciaa, oOnmskme K 100,
MOKHO CHJIBHO COKPATHTH HPOIEecC YMHOMKEHMA IpH IOMOINA
TAK HA3HBAeMHX NONOJBEHHIL.

Ilpexmono:xuM, HY;RHO mpomseecTH yMHO:KeEme 94 ma 97,
HomonnermeM MuaomMoro go 100 6ymer 6, momommenmem
MHokHATena Gymer 3.

94 — 97
6—3

Uro6s modyunTs neppue Ape UEGPH Opom3BefeHNd, HAN0
n3 m000ro COMROMHTENA BHIUECTH JONOJHEHWE K JPYroMy:
94 — 3 =97 — 6 = 91. [pe ocranbubic nadpmu Dpomanc-
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JeHEA 00pasyloTca M3 YMHOMEHHA NOmOiHeHmil: 6 : 3 = 18.
ITponzsenenme Gymer pasmo 9118.
Coxpamenme nmomcTmre sdderTHOS. A BOT ero ob6ocHOBa-
HHEe:
91-97=91. (100 —3)=91-100—91-3
94 - 97 = 3:97=191+6)-3 = 91-3+4+6-3
94%- 97 = =91.100 +6-3

B ofmem mmme: ecnm x + a = 100, y + b = 100, o
zy = (100 — a) - (100 — b) = (100 — a — b) - 100 + ab.

Hanpawmep:

97 - 98 = (100 — 3) (100 — 2) =
= (100 — 5) - 100 + 3 - 2 = 9506.

13. OpuraHATBHBIA COOCO0 HereHwsa HA YMCIA,
OAN3KHe COTHE, ThICAYEe H MM MOTOOHBIM

Tpebyerca pasgeauts 24 389 ma 97. Bor xakaa meolnu-
masg mpomexypa IpEAMeHAeTCA AJA JTOrO.
OTgemaeM OT QOEIEMOro ¢ Tpa-

BoH CTOPOEHH BEPTHKAIBLHOH JH- 243 | 89 : 97 = 251 (%
HmeH cTONBKO mEP, CKOJBKO AX 71 29
Gynmer B meaurene. Ymeno, croa- 21

Imee mO JEBYI CTOPOHY OT 8T0H  ————
yepTH (243), yMHOH{aeM Ha JO- 139

nonserne gemmrena (97) x Gma- _i

mafime#f corHe, THICAYE X T. I 251 | 42

(s pamEOM cayuae 3). Iloxywesn-

noe mpomspefenne (729) mommumchBaeM Tak, 4TOOH eUHEIE
maxogmimcsh mon emmHmnamy, Llmdpsr, KoTOopEe mpu B3TOM
OKAM{YTCA [0 JIEBYI0 CTOPOHY OT 4epTH (7), MHOKEM CHOBa
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HA TO ke caMoe jonoiHenne (3) I MOFNECHBAEcM BTOPOE IPO-
m3pefgenue. Tak mocTymaeM O TeX IOp, moka Ha JeBOH cTo-
poHe oT yepTH He Haxo Oyger mumcaTh Hmkaxux nEdp. Torma
CKNIafEBAaeM 4YHCAA OT 4epTH, B ecau cymma (139) macr
napy, Koropas mepeliier Ha IeBYX CTOPOHY OT 9epTHI, TO
cHOBa yMmHO;acM ee (1) Ha aT0 mononHenme (3); MOAIICHEAEM
mpomsBefieRme W CYMMEpDYEM Kak CIpasa, Tak # CcjeBa OT
YEePTHI. OKoHuaTENBHOE YHCIO Ha JeBoH CTOpPOHEe OT YepThI
mact mam uwactnoe (251), a uwmcmo ¢ mOpamoif CTOPOHH OT
uyepTH (42) — oCTATOK.

14. TeomeTpuueckas apupmernra

Pay mATepecHnx m upespu7aiiHO IPOCTHX NIpEMeHenmit

rpadEKOB K PAasHBEIM apEQMeTHIeCKAM XeHCTBEAM MOJKHO

HazpaThk 0Oe3 Goapmoro mpe-

/, YBeIEYEHHA  260MEMPUUCCEOU

apugdmemuroi.

PopmorauansHEKOM 9TOi 06-

A (i JacTH MAaTeMaTHKH OT4YacTH

opr rawxe Ilmdarop, Tak Kax

A eMy NpPHONCHBAETCA HAHIEA-

THBA B Jielie CBA3KBAHAA apad-
METHKHE C rcoMeTpueil.

Puc. 276 I'pagmueckmit cuer, He-

CKONBKO LIPHMEPOB KOTOPOTO

Oymer nOpEBeJEeHO HEKe, CIOMKEICA, OFHAKO, TOJBKO B

XIX pexre m cpasy Obur mepemecen B 001acTh TPaKTAUCCKOTG

yuorpebiennsn,

A. Ymuoxenne. [lauel Tpu wmcna [, l,, [, Hago vaitte nx
Ipod3BeJieHue.

Ha ocm Oz (puc. 276) ormomumm orpesok OA, pasuHii
NPOM3BOJLHO BhiOpamHON emmumme miauukl. Va3 Touxm A Boc-
CTaHABANBAaeM HePHCHAMKYJIAp K Ox m OTKJIAJEBAeM HA HEM
orpeskn: A4, =1, A4, = 1,, A4, =1,
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3areM orkaapgmiBaeM OB = AA; @ BOCCTAHALAUBACM L3
Toukm B nepnengukynap, koroprii mepeceser OA, B Touke B,
OrxnapmBaa OC = BB,, monyunM Touky C B CHOBAa BOCCTa-
HaBI@BaeM NEPNeHANKYJAAp, KoTopmili mepecewer OA; B
Touke C,.

Orpeskn BB, u CC, opexcTapisior coGolf cOOTBETCTBYIO-
mue upomsseferusa [, - I, m I+ I+ [;, uTO MOKHO JIeTKO JO-
Kaszarth, @cxond ms momobma TpeyroasEmkoB OAA4,m OBB,,
a Taxme Tpeyronsnukos OAA; m OCC,.

JeiicTBETENBHO,
BB, _ OB
A4,  OA°
oTKYZA
OB - AA,
BBl = T.
Ho

OA =1, OB=0A4,=1,, A4, =1,
CJIeI0BATEIBHO,
BB, = I+ I,
Mopo6ueM e o6pasoMm
CC,=BB,-l;=1,-1,- I,
B. Jdenenne. [Ipa umcaa, 9acTHOE OT KOTOPHX Tpebyerca
nonyunTh, oGosmauaeMm uepes a m b. OrwrrammipaeM OA =1,

OB = b u CB = a. Torna orpesok AM pact uaM mcKomoe
uyacraoe (pme. 277).

HeiicTBRTeNBEHO,
AM _ BC p
04 0B’
oTKY A
BC -0A
AM = S »
a Tak Kak BC = a, O4 =1,
=b, TO
OB b a 0 A B X
AM = . Puc. 277
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B. Bossenenne B crenens. Umeno, KoTopoe ME AOMKHE
BO3BECTH B KaKyo-HUOYAHL CTemeHb, IpPeNCcTaBiIgeM B BHME
orpeska a (pmc. 278).

Havepram pgBe B3amMHO mepmepnkyiaspHne ocm OX m
OY. Ha ocm OX oraommm Oa,=1 n Ha ocm OY orknagssaeMm
Oa; = a. CoexmHseM a, ¢ @, IPAMON NHHWeld W W3 TOYKE «,
BOCCTAaHABIMBAEM MEPHEHAUKYIAP K dTOH amEmm. ITOT mep-
NeHIAKYyIAp Nepecezer Ox BieBo oT O B TOYKE @,; W3 DTOH
TOUKH CHOBA BOCCTAHABIMBAeM NEPIEHAUKYIAD K a,a,, ¥ T. A.

Y

a

<N ;

Q@ 0 q Qy

a,

Pre. 278

HMoxamem, uro Oa, = a?, Oay = a® Oa, = g%, mw 1. I

OcHoBrIBasich Ha H3BECTHOH TeOpeMe O TOM, 4TO IepIEH-
JAEKYJIAP, ONYMEeHHBH M3 BEepIIMHE MNPAMOTO YIia Ha CHIO-
TeHy3y B IPAMOYTOJBLHOM TPEYTOJLHEKE, ABIAETCA CPegHEM
OPONOPUAOHANLEEIM MEKIY OTPesKaMm, Ha KOTOpHe OH je-
AUT TANOTeRY3y, WNOJYYHEM:

Oa, + Oa, = (Oa,)?, 10 ecTs  Oa, = a2,
Oa, + Oag = (Oay)*, 10 ecth a - Oay = at,
OTKYyZa
Oa; = “—; = at,
Oa, - Oa, = (Oag)?, 10 ects a?- Oa, = b
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OTKYZAa
8
Oa,g = % = at,
€T I
I'. WNasnevenne xBajgpataoro kopua. Cmoco6 . [ocra-
TOYHO HAHTH OTpesox AM, koTopwil apiamca OGH cperHAM
TeOMeTPHYECKAM  [HIA  OTPE3KOB

OA =1 n AB, passoro umcay N e

(pme. 279).
HeiicTerTONBRO,

AM =V OA-AB, AM =V N. B
Ecma N 6ymer ouennr GOXbLIIUM Pue. 276

YECIOM U OTIAQMKETH €ro rpadmae-
CKH He yZacrcd, TO MOKHO HPHMEHHTL MeTOoX, OUmCaHBHi
HEJKE.
Cnoco6 IE. dtor cnocob ocuosmBaerca Ha Teopeme Pepma
0 TOM, UTO KaKJ0e IeJ0e YHCI0 — ITO AN IOJHLIH KBajgpar,
HIH cyMMa [BYX, TpeX RJH deThipex
KBaJpaToB. 9TO 03HAYAET, YTO KaiKI0e
HeJOoe GHCA0 MOYKHO pAaslIOMKHATH Ha
5  TOJHEE KBagpaTH, a 3aTeM H3BJIEYh
W3 HOX KOpHH, OPHMEHAA TeopeMy
Ilmparopa pns mpAMOYTroALHEIX Tpe-
1 YTOTbHEKOB.
Puc. 280 Tpebyercsa, Hagpmmep, H3BICYL
KBajgpaTHHI KopeHb H3 uwHcaa 42.
PasmaraeM 8TO0 4HCJIO Ha MONHEE KBamparta: 42 = 1% -
-+ 4% 4 5%
[HocTpom™ meppeil OPAMOYTOJBHEIE TPeyTONLHHE € Ka-
teramm, pasabMg 1 @ 4 (pmc. 280). [moorenysza 6yner pas-

HATLCA Vi?. Ilpmmem ee 3a KarTeT HOBOTO IPAMOYTOIBHOTO

TpeyroJbHEKA, BTOPOH KaTeT KoToporo OyjneT paBHEM J.
I'moorenyaa 5TOr0 BTOpOro TpeyroasHmKa O6yfaeT panna

Y 42.
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Ecam panmoe mam umciao MOmceT OHITH pasioeHO fa
OOMHEIE KBAaZpaThl MHOTEMH cmocodaMm, TO CJefyeT Bbl-
6pars u3 HEX caMuil yno6usrii. Hanpamep:

28 =12 + 32 + 32 + 3%
28 = 22 + 22 + 22 + 4%
28 = 1% + 1% + 1% + 5%
28 = 82 — 62,

CamuM ymobnuim Oyjer mocienmnee pa-
BeHeTho. JJOCTATOWHO MOCTPOHTHL HPAMO-
YTOJNBHHE TpeyroisHUK, TAOOTEHY3a KO-
Toporo Oymer paBuATBCA 8, a omEH @3
KaTeToB pameH 6, KAK BTOPOH KATeT mACT

HaM l/2§

Ilpm ppyrux BapmaHTax MOMHO HOJBE30BATHCA CTYHEE-
9aTHM CTpOeHHeM NpPAMOYTOJBHEIX TPeyTOJIBHEKOB, H3 KO-
TOPHIX NepBblil mMeeT 06a KaTeTa, paBHe Ramabl 1 (pme. 281).

I'mnoTenysa Taxoro TpeyroibEHKA HaeT Vf?. Crpos panpmic
TPEyrOJbHAKH COrJAacHO NPHIAraeMoMy pHCYHKY, Oymem
NOoNyvaTh ENOTEHYSH, pPaBHEE TO0YEPEHO ]/—?: VZ, ]/5
I U

Pame. 281

II. T'eomerpuiveckne mnporpeccmn. Pemum rpadmueckn
CTERYIOIMYI0 3ajauy.

3raa napa meppex uwieHa yOHBAOIEH reoMeTPHYECKOH
nporpeccwd, HaHTH OCTAJbHBIE €€ YJEHH.

UepreM orpesor AB’, pasHBIE mepBoMy H3 ABYX JAHHBIX
4JIeHOB mporpeccmu (pme. 282).

Uepes Toukm A m B’ mposeneM IBe OPOH3BOJIBLHO B3f-
toie auumE OY n OZ, nepecekanmumecs B Touke 0. Ha AR’
OTIOWAM 0Tpesok /B’, pasHH# BTOPOMY dYiIeHYy Hporpeccmy.
UYepes Toury [ mpomemeM mnpamyo, mnapanrenbHynn OZ.
Uepes Toury nepeceuenua B aroil mpamoli ¢ mpamoit OV,
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OpoROAEM NPAMYI0, napaniensvhayio AB’; 3arteMm uepes TOuky
C’' — napanneibuyio B'B, u 1. x. Torpa

BC' 0B _ocC ocC cD'

AF ~0A~ 0B 0B —BC '

IJT0 o3Hawaer, 4TO wuICHH [aHHON mporpeccmm OyAYyT
papusThea orpeskam AB', BC’, CD’, DE' n 1. 1.

Puc. 282 Puc. 283

Ha ocnoee CKazaHHOrO BHIIIE MOKHO IIETKO OTHCKATH
cyMMy Ja1000ro umcia <WiIeHOB yObBaomell reoMeTpHyecKoi
nporpeccun. Hocraroyno npogamts aunma CC', DD’ EE’,...
70 MX mepecevendms ¢ TmpoxpoikenmeM jmumn AB’ B TOUKAX
c'’, D', E’ (pmc. 283), m rT. n.

fleno, uro AC"', AD’’, AE'’" — 310 CyMMH JBYX, Tpex
A YCTHIPEX YICHOB HPOTLPECCHH.

Ecam uepes Touky O mpoBecTH 10 TepeceueHmsA ¢ Opo-
nomxenmeM otpeska AB’ B Touxe O mpamyio OO’’, mapas-
nexnHyI0 mpaMoit BB’, To momyuymm orpesor AQ’’, KOTOpHIE
Oymer mpemcTaBiaAThL c000il cyMMy uleHOB OeckoHeuHO YOHI-
paolell reoMeTpEYecKOHd HpOrpeccum:

AQ"”" = AB’ + BC' + CD' + DE" + ...



Ha pucynre 284 orpeskm AB’, BC', CD', DE’,... aB-
JIAOTCA, KaK HAM YKe H3BECTHO, uJjeHamu OeCKOHEUHO
yGuBaomeil reoMeTpEUECKOH Iporpeccan, 3sHaMeHaTeleM Ko-
topoit Gymer ormomerme OC’: OB’, a cymmoii — 0Tpesox
AO"’. Ho Ba 5TOM e pHCYHKe HMeeM:

cc _oc _0C _ 0D _ DD _

BB~ UB T 0B 0C ~CC "t

Puc. 284

910 o3mauaer, 4To oTpesknm BB’, CC’',DD’, EE’,... Taxxe
ABAAIOTCA dYieHaMm OeckoHeuno yOmBaiomedl reoMmeTpmue-
cKoif IporpeccH:m ¢ TeM jKe caMEIM 3HaMeHarenem OC’ : OB/,
YTO0 W B TpegHAymeil HEporpeccmm, HO TOJBKO € JPYTEM
nepBEHM TIEHOM.

Jlerko ycTamOBHTL, 4TO CYyMMa YJIEHOB 3TOH Iporpeccmm
pasna otpesky 00".

Ilurepecnnt pesyasraTel rpadmueckoro maobpaskeBnms
CYMMH HEKOTOPHX ocobenEbXx mporpeccmit. Omm ouens
HArJIAQHO MOATBEPKOAI0T PpPe3yJbTaThl, JOCTHTHYTHE YHCTO

apEQMeTHIECKEM IYTEM.

1 1 1 1

20 4 8 167
¢ GeCKOHEeUHEIM YHCJIOM 4YIEHOB naer B cymme 1.

WzpecTHO, HampmMmep, 9TO HPOTPCCCHA
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I'paduueckm Takylo mporpeccmi MOMHO HPEICTABATH
B BAJIe KBajpaTa, CTOPOHA KOTOPOr0, & CIeJ0BaTelbHO, U
IIOmMA/b, PABHAETCH eNUHALE.

B nepsuii kBagpar (pue. 285) pmumeM BTOPOIT Tar, YTOGH
€ro BEePIOMHH JIeJKATH Ha TOUYKAaX, HelAEX CTOPOHH Iejp-
BOTO KBajpara momomaM. Jlerko
JOKa3aTh, 4YTO CyMMa ILIoOmajeif
3aTPHXOBaHHEIX TPeyTroJbHHKOB
AA'D"+BB'A'+CC'B'+DD’'C'
paBHAETCA  OOJOBHHE  HOJIOMAxH

kpasipata ABCD, 1o ecth % Cym-

Ma TpeyroJbHUKOB, 3apHCOBAHHEIX
TOYKaMH, paBHAETCA YeTBEPTH KBaJ-
pata ABCD; cymma TtpeyroanHm-
KOB, 3apHCOBAHHBIX KJIEeTOYKaMH,

Pme, 285

pasHAETCA i, m 1. . Ilpogomxan

9TY OpPOrpeccHi0 B 6ECKOHEYHOCTE, MBI, pa3yMeeTcs, B mpefiete

HDOJY4EM BCIO IIOIIAJb IIEPBO-

A HayalnbHOTO KBagpata ABCD.

JorasaTeabcTBO ¢ IIOMO-

£ mpl0 NOpPAMOYTOJILHOTO Tpe-

G YTOJbHOKA, O4YeHL OJIEsKOe

! K [OpPEBEeNeHHOMY, NIPe/iocTaB-

c [ F H B  jAeM caMOMy YHTaTemw (CM.
pacyHOE 286).

OfpaTuM BHEMAaHAE JIHIIb
Ha TO, 94T0 HAa HTOM DHCYHKE
crenyer kateTH AD m CD npEEAT: PABHEIME KaKAHH exm-
HEIE.

Ho 3aTo HeKOTOpPHX, HECIO/KHHX BIpOYeM, NOACHEHHIH
TpefyeT HagepueHHOe HUKe rpaduiecKoe 300 paKenne CyMME
caepyiomeli GeckoHeuno yOnIBalommel reoMeTpmuecKol mpo-

rpeccua. 1 1 1
I+t tat-

Pmc. 286
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ITpamem, uto Tpeyroassnx ABC (pme. 287) mmeer mio-
maas, pasmayio cmmEmue. Touku D @ E sasasporca cepenu-
namm ctopon AC m AB; BD 6yper, cnemosareanrHo, Megua-
HO#, onmymeHHOH m3 pepmmBu B.

Coepmaum Touxm D m F m nponefiem mpamyio EF, mapai-
Jenvyl0 AC, sareM mnpamyk FG, napanaeawuyio DE,
a T. ;.

W3 pmcyHra gcH0 BEIHO, YTO 3aIUTPHEXOBAHHEIC TPEYTOIb-

nuxa ADF, EFG w pgpyroe EMeEOT IUIOmanu, paBlibe

1
VARRE
ARBC.

Cymma mx pasHseTcH

i1
4’ 16°
nJjomiaam TpeyrojJbBHKa

3 TaK

rkax rtpeyroasunk ADE pasen
% mromangn Ttpamenmm AFECK,
Tpeyroasnak EFG papen ! mio-

3
mana tpanenma EGLK, u T. 1.
Puc. 287 Orciona AADE 4 AEFG - ...
pasuserca % OJIOmAf® TPeyrodnb-
unka ABC, TO CCTH BHpPAaMKAGTCA YHCIOM } Ho nwo-

3
CROJBRY

TO0, ROHCYHO,

1,1, 1 _4
1+ttt =3

E. Cymmuposanne uyicen B HATypaibHOM YHCIOBOM pA.Y.
Rax maiitm rpadmueckuM myTeM CYMMY »n IDOCTHIX umcel
marypansEoro paga 1, 2, 3,...7

prcmorprMesa k purype AEFD (pac. 288), o6pasosanuoii
n3 OPAMOYTOJLHEKOB, COCTaBIeHHHX m3 1, 2, 3, 4, ... n
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PaBHBIX KBAJpPATHKOB, W3 KOTOPHIX Ka:EABI mpcaeTauideT
enmeuny mwaomanm. Ilmomans durypm AEFD mnpepcrasaser
coboft cyMMy S HPOCTHIX n 4HCEN HATYpPaabHOro paAfga. Fcam

OPUCOEANMHNATE K HCH CBEpXy TaKylo
e ¢urypy EFCB, 10 moayumrca
npamoyronsHak ABCD, roropsiii,
KaKk 3T0 BHAHO HEOOCPEHCTBCHHO
u3 pocyHra, comepxmT 2 (n + 1)
KBAJAPaTAKOB W INIOMAJL KOTOPOTO
6ymeT, womeuno, pamna 2S.
Orcoma dopmyaa

_nr+41)
§=—=—.

IonoGurM e 06pasoM MOMmHO
OTHICKATL NPA HOMOIA TPOCTHIX

TR
WS,
;
¢ Zﬁf%%
f’i%% 7 /D

Puc. 288

reoMeTpuYeCREX @zryp CYMMY IIPOCTEIX 72 HEYCTHBIX 9HCEJ

HATYpPAIBHOTO pANA.

Bozomenm keagpatel AEFGu A’E'F'G’ (puc. 289), cTtoponst
KOTOpHX paBEW k¥ m k-+1 egmumm.

Pasmocts miroma-

£ H F B : l[ : ; : c
] |
. —T 1]
E Z Lo ! A
K / el L e
/ E ;F 3
/ 1 |
A K G106 4 6 g 6" o
Pre. 289 Pmc. 290

pefi 9THX MHBYX KBaJpaToB — 3alITPEXOBaHHAA Qurypa
EE'F'G'GF, nasBanHas IPeRaMH  2HOMONOAL, CKIAMEIBACTCH
A3 JIBYX NPAMOYTIOJBHHKOB ¢ 00mElH mIomangsio, papHOH 2,
H H3 KBajgpaTa, IUIOMAgh KOTOPOr0 paBHA equHHIE.
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IlpmGaBnsa Torna K KBagpary %2 rHOMOH, OpelCTaBIAN-
muii HeweTHOoe wumcno 2k + 1, momyumm xeampar (k 4+ 1)%
Ecnm x xBagpary ¢ mromapbio, paBHOH eawmmne, KOTOpHI
n3obparken ma pmcyEke 290, npmbasmTh THOMOH, paBHEHI
2.1 41, ro ects 3, Mu moxyumm kBampar AE'F'G’, pas-
mui (1 + 1)2, 7o ects 22, IlpnGasnas x Hemy ruomor 2+ 2 +
+ 1 = 5, momyumm kBagpart (2 + 1)2, 10 ecTs 3%, m T. A
Ecim kBajpar ¢ nuomanbi, paBHOR efmHmime, MEI TOMie
OyneM Ha3HIBATH THOMOHOM, TO MOKHO CKasaTh, 4TO CyMMa
n THOMOHOB, PACIOJOMKEHHHX ONUH HaJ APYTEM, OIx CyMMa i

TIPOCTHIX HEUCTHHX YHCEN, PaB-

8 £ £ HsgercA KBajgpaTy cO CTOPOHOI n,

k E 1o ecth n®. Wmaue: cymma npo-

€' ___lf cmuz  HewemHux wuces Hamy-

paavrozo pada pasHsemcs kead-
pamy ux uucaa.

I'padumueckoe msobpamenue
BTOTO BHUHCJEHHA, KaK ME yie
rOBOpPHEIA paHbme, OHJIO [aHO,
Z 3 o & p BepoaTHo, llmdaropom.

Hertpyaro npegcrasats rpadm-
Pre. 291 YeCKH BHYHCICHHE CYMMEH Ky0oB
OpOCTHX %k HATYPAXBHEX YHCel.

Croponmr kBagpata ABCD (pme. 291) paBHE cymme
14+2+3+ ...+ % B srom Epagpare npmBepmmme A
HDOCTPOEM PAJ KBAaJPATOB €O CTOPOHAME:

1, 0+2,1+2+4+3, .. ,14+24+3+...+k

BI

Al

T'momor BCDD'C’B’ ¢ mumpunoit, paBnoit k, mMeeT mio-
magh:

BB'FC + DD'CE — CEC'F=2. k- AD — I,
Ho
AD=14243+4... 4 h=LEFD
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moaToMy nnomans rnomMona BCDD'C’'B’ cocraprisger:

Bk + 1) — k* = K3,

CnegoBaTenbHO, OTHeNBHEIE IHOMOHHEI, OTMEUENHEHE Ha
pEcyHKe, OymyT mMmeTh muomans: 13, 23, 3%,..., k3. Cymma
X mpencrasisgeT coboif, Kak BEAEM, KBagpaT cO CTOPOHOH,
pasaoit 1 4+ 2+ 3 + ... + %k Oro BHaumr, uTO CyMMa
KEy608 RPOCIABIL 4UCEA HAMYPAALHOR0 DPAOA PAGHALMCS EeaD-
pamy Cymmvl SMUL HUCCH,
TO eCTh

ByB 4334, +k=
=[M]*
T

K. Ogna obpatnaa sa-
nava. o cux mop MH 3a-
HAMAJHCh HCRIIOYATENBHO
rpadpaueckmM TpeICcTaBIe-
HEEM O pelmenmeM apumdme-
THYECKEX 3agad. DByger,
OJIHAKO0, MOJE3HO PaccMoT-
pPeTs x0TA O ORHY 8ajauy IPOTEBOLOJOMKHOTO XapaxTepa,
HCXONHEIM IYHKTOM KOTOpPOIli ABIAeTcA HeKoTOpas rpadm-
YecKad HAeA, a pe3yJabTaT HaeT HHTeDecHHe apudMermue-
CKHEE BEIBOIHI.

Oxpy:xHOCTH pazjelreEa Ha HEKOTOPOe YHCIO pPABHEIX
ayr AM, MN, NP, PQ n r. a. (puc. 292). Touxn 4, M,
N, P, ¢ m Tak panee coeg@mHeHH ¢ IleHTpoM (O NpPAMEIME,
KOTOpHE ABIAITCS pajgAycaMa 3roil okpysxuocta. U3 Tounm
A omycrmM Ha pagmyc OM nepuenpukynsp AB’; @3 Toukm
B’ rawwe omyckaem nepmeEmgukyiAp B0 ma ON, m 1. o
Hurtepecoo 6yjer HafiTy cyMMbl BCeX 9THX IEPICHTAKYJIAPOB,
obpasyromzax kak O compatb, BHXOAAIY0 I3 A @ ycTpeM-
aennyo K Touxe O,
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Herpynuo yoenmtoea, ato anansas AB’be’ed’d... 6ynet no
cBOCH IimHe OAEWHAKORONH ¢ JoMano# JmHnel AB'BC'CD'D...

UszpecTro Tarske, uro orpeskm AB’, BC’, CD’,... o6pa-
3YIOT TeoMeTPHYECKYI0 NpOrpeccmid H 910 oTtpesxka B'B,
C'C, D’D,... 006pasdyl0T TIeOMETPHYECKYH OPOTPECCHIO
€ TAaKHEM }i€ CAMHIM 3HAMEHATelIeM.

Boxee rtoro, nce orpeskm AB’, B'B, BC’, C'C, CD’,
D’D,... apnaiores uilcHaMA 0dHOl reOMETPHUECKON mporpec-

g CHH, KaK 5TO cJeiyeT B3 pa-
g £ \ BEHCTBA OTHOMGHMII:
1 BB' _BC' _ CC'

/ \ 4B'~ BB ~ BC
==C0 _DD
2 o =B T gD v
Pyc. 293 QrefoBaTenbuo, puana Jo-
Manolt amumm AB’bccd’d...
paBHa CyMMe 9JIGHOB HEKOTOpOli reoMeTpmueckoill mporpec-
cHH.

PaccmoTprn 3T0T BOIpOC [uA TeX CAyYaen, KOTHA OKPY-
HOCTH pasfesieHa Ha 6, 8 m 12 papHEX "wacrell, mpmaeM paguyc
xpyra OyneM Bcerga IPAHEMATH 34 €NEHHELY.

lercazon. B rtpeyrombamre AOO’ (puc. 293) pagzuye
A0 =1, LAOB' = £A40'0 = 60°, LOAO" = 30° cuc-
nosarenpno, A0’ = 2- 00'.

Orclona caemyer, uto

AP = B Pt

V3’ %

Vcrkoman cymma unenon Oeckoneuno yOHBawmeli reoMer-
prucckoil mporpeccen AB' + B'B + BC' + C'C + ... co-
crout m3 uirenos AB’ 4+ BC' 4+ ..., KoTOphie B CyMMe Haior
otpesok AQ’, a Tamme umenos B'B + C'C +..., naomnx
B cymMe orpe3ox OO0’. OkoHuYaTeIBHO MOXyYacM:

2 1 =
AO' 00’ = — —— 3
+ el
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TO €CTh PAaBHAECTCA CTOPOME PABHOCTOPOHHEIO TPCYIrOAbLHAKA,
BUACARHHOIO B OKPYM{HOCTh ¢ PRIHYCOM, PaBHHM eInHALE.
A rtakx Kax

AR =V3 pp—V3 pc=Y3,
2 4 8

TO, CIIEJOBATEIbHO, 3TO OyHeT OZHOBPEMEHHO CYMMOH Gecko-
HEUHOH mporpeccmm:

Vs ¥V3 V3
3 4’ "‘"8_1'

1
*+ C OGCHOBaHHEM — -

2 2
0 0
cl1p \
8 c' r p
B o'
4 8 o' g ' o'
Punc. 294 Prc. 295

Oxmozon. Jano A0 = 00" = 1 (pme. 294), n, sHaumT,
40" =) 2.
Hexomaa cymma cocrapager OO0 + A0 =1 + VZ cie-

noBaTenbHo, OymeT paBHA pajEYyCy Kpyra, YBeJIHYEHHOMY
na JA@HY CTOPOHEl KBajpara, BOHCAHHOIO B 3TOT KpYT,
I ONHOBpEMEHHO 3TO cyMmMMa OecrxoHewHo yOriBaromeil reo-
METPHYECKOH HIporpeccHs:

vz 1t V2 1
5 3 ~2—| T, ev. C YAaCTUBIM T/?‘
Hodexazon. AO=1, LOAO =060° A0" =2.-40=2,
crcioga 00" = ]/3 (pmc. 295).
HMexoman cymua cocrapager A0 4 00" = 2 4 ]/—?;, cie-
HOBATEJAbHO, PAaBHACTCA JHAMETPY Kpyra, yBelImdeHHOMY
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Ha TIUEY CTOPOHBI PaBHOCTOPOHBNErQ TPEYTrOJLHEKA, BOHCAH-
HOTO B 3Ty OKPYKHOCTh. I ogHOBpeMerHO »TO cymMMa Geco-
HEeYHO# mporpeccum:

TR V3
5 T4 g o C YaCTHBIM 5 -

15. Pasauunble Meakue, HO JIOGONBITHEIE (PAKTEI
H3 00/1aCTH 4ECcen

Tpeyronsumr Ilackanms cocraBnen TakmM ofpason, |TO
KaK[0e 9mCiIo, KpoMe, KOHeUHO, KpalfHAX e[UHAT], PABHACTCS
cymme Onmmalmax dmces, CTOAMMAX HAK HAM:

1
1 1
1 2 1
1 3 3 1
1 4 6 4 1
1 5 10 10 5 1
1 6 15 20 15 6 1

B OepBOM [OHAarOHaJBHOM pAQNY pasMellaTCd OOHH eRH-
HHAIBI, BO BTOPOM pAAY —— HOCJAeI0BaTelbHBIE HATYPAJLHEBIE
umcia, B TPeTheM JAATOHANLHOM PAXY — TPeyIr'OJibHEIe YHCIIA.
Paccrogans MEIOY TPeYTOJIBHBIMH YHCJIaMH BEIPa:KAITCA
IOCHEeNOBATCABHBIME HAaTYPAJLHBIMH YHCIAMH.

Buommem uymena YeTBePTOr0 OHArOHAJIBHOI'O pAnma:

1, 4, 10, 20, 35,...
Uncna arm MokHO m300pasmTh Tpm moMomm ¢@Typ

B TpeXMepHOM HPOCTPAHCTBE; 5TO 3HAKOMEE HaM yike mupa-
MAJalbHEE qucia.
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YrobH path rpagmueckmii 00pa3 WATOr0 AHAroHAILHOIO
pAaza
1, 5, 15, 35, 70,... ,

Hamo Owio O mpmGerHEyThL K HPOCTPAHCTBY € YETHIPLMA
m3MepesmAME. Ho ME moxa oTKassBaeMcsA OT TAKOLO IyTe-
IHeCTBHA.

O umenax Tpeyroassnka Ilackansa mosxHO GhLTO 6B MEOTO
ellle HAMCATDH; 3[€Ch Mhl IONPOCHM JIAME 06paTATH BHEMAHEE
Ha TO, 9TO CYMMAa umced B KaKHoi ropH3oHTalbHOH CTPOKE
ABJAETCA CTEHEHBI0 YmCJa 2:

1 =20
14+1=2
14+24+1= %

143434+ 1=2°

1+44+6+4+1=2

YMHOMAT BOCHMEDKH H CKIajghiBasg NHQPH IIpPOH3BEIe-
HEi, DOJAy9aeM HHTePeCHBle pe3yIbTaTH:

1-8= 8

2:8=16 1+4+6= 7

3-8=24 2+4= 6

4.8=32 3+4+2= 5

5:8=40 4+4+0= 4

6-8=48 4+8=12 1+2=3
7-8=56 5+6=11 1+1=2
8.:8=64 6-+4=10 1+0=1

Vunoxas ameno 91 ma umeaa, caexymomme APYT 3a ApY-
rom ot 1 g0 9, moxyumM Tpex3HAYHHE HPOH3BEeHHA, B KOTO-
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prx mepeule nudpui o6pasyor pag or 0 go 8, mocuegnme —-
or 1 mo 9, a cpegume — or 9 fo 1:

191 =091
2.91 =182
3:91 =273
4. 91 = 364
9+ 91 = 455
6- 91 = 546
7.91 = 637
8- 91 = 728
9-91 =819

Umcno 3367, moowepenso yMEHOM(aeMoe HA 9iIeHBl apad-
MeTHYeCKOH mporpeccum, ¥ KOTOPOH MepBHIM WIEHOM H pPas-
HOCTLI0O ABJAseTcA 33, MAaeT B OPOH3BeJEeHUAX ONHOPOIHEHIC
pAns nadp:

33 - 3367 = 111111
66 - 3367 = 222222
99 . 3367 = 333333
132 . 3367 = 444444
165 - 3367 = 555555
198 - 3367 = 666666
231 - 3367 = 777777
264 . 3367 = 888888
297 - 3367 = 999999

Hax momuo nanmcars 100 opm momomu pessta mmdp —
or 1 mo 9?
Bosmomen rtakoit myTs:

100 =12+4+3—4+5+67+8+9
100 = 123 + 4 — 5 + 67 — 89
100 = 123 — 45 — 67 4 89
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HOOJIB,IIHBB pemernme camMmoc HUTCPCCHOC, TaK HKaK 3Jech
ynorpebaAOTEA TOMBKO TPH 3HAKA JielicTEAil. T0 pemenne —
CIOHCTBEHHOE B CBOEM poOfe.

Ecam p — mpocroe wmeno, To wmeno
1-2-3-...-(p—1) +1

OymeTr meamThea Ges ocraTka Ha p.

JTO WONOMKEHWE B MAaTeMaTuke H3BECTHO IOJ HA3BAHME:M
meopens: Buavcona,

Hampamep, nna p = 5 mueen:

1.2.3-4+4+1=25 n 25 genurca Ha 5;

ana p = 7 mmeeM:

1-2-3-4-5-64+1=721, @ 721 penmrca Ha 7.

Jleomapgo @mbonawun m3 Ilmssr, Mmatematmk XIII mexa,
onmcan HWHTepecHHH pax umcex, ofpasosaHEWE TakuM my-
TEM, YTO0 HAa TepBOM H HA BTOPOM MECTEé CTOAT eJUHUIE,
a 3aTeM KayKMOe HOCIERYIOIEee UMCI0 PABHAGTCA CyMMe ABYX
OPefHIYIIAX, a TMEHHO:

1, 1, 2, 3, 5, §, 13, 21, 34, 55, 89, ...

ITOT psAJ, ecim NPEMEHUTEL G0 MOCHEJOBATENBHO W I YMC-
JUTENAX H B 3HAMEHATENAX, JaeT HeoORvuaiiHO mHTepecabie
pugel gpobelt, a mMEeHHO!

13 21 34 55 89

1 1 2 8 13 21 34 3 8
' 430 217 34 557 897 1447 T 7

4 2 3
5

2 32
1* 2" 3 8



Urak,

1 1
T
145
2 _ 1
3 14 ii’
S
3 _ 1
- H
5 Bl 11
14 1
144
5 _ 1
8 14 11
1
14 I

14+
" T. .

Hpome roro, psay DubGomavasm, KOTOPHI BCTPeTHTCR HAM
B HECKOJNLKAX MCCTAX ATOH KHHTH, AMeeT elie OIHO HHTepec-
HOe CBOICTBO: eCJM W3 KBajpaTa Kakoro-HmOyns dmcia paAfma
Oulonayun BHYECTH IPOHA3BEHCHAE COCCHAX YMCEN, TO BCEraa
Oymer mONyYaThCA eJHHANG, HIpHYeM OAWH pPa3 €0 3HAKOM
ILIIOC, APYTro#d pas co 3HAKOM MEHYC:

12— 1. = —1
22— 1. 3 =41
32— 2. 5=—1
52— 3. = 41
8 — 5. 13 =—1
132 — 8:21 = +1
212 — 13- 34 = —1

Kak nerxo m3Bieyb KBajpaTHHI KopeHb m3 623! Iocra-
TOYHO 3auCPKHYTH 6.
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Ouenn cTpaHHEIM HmyTeM MOMKHO COKpATHTL Takme apobm,
19
95
8HAMEHATENAX NeBATKH.

49
Kakr ann 98" JIOCT&TO‘-IHO 34a4YepPKHEHYTb B 4YACAATENAX H

Umcna 324 m 648 mMeror Ty 06myIo yepry, 9TO HX Kpaii-
HAsa nudpa (Tesad mim Ipapad) o003HAYAET YHCIO, B BOCEMb
Pa3 MeHbpIIEe, 4eM IBe OCTaJbHEIE!:

3 8 2 * 8 H 6 8, 8 8.

Bor yMHOMeHHA, B KOTOpHIX He HOBTODAETCH HA OfNa
updpa Earypaxrmoro paga or 0 mo 9, Ho Hm ofHa H3 HEX
TaK/Ke HE OTCYTCTBYeT:

4 - 3907 = 15628
3. 6819 = 20457
4. 7039 = 28156
6 - 5817 = 34902
7 - 9403 = 65821

1 eme HeCKOIBKO IOOOMEITHEX (AKTOB:
882 —88.88 = 7744,
41? 4432 - 452 =5555.

412=1681, mo 16=4% m 81=902%,

I10 efAHCTBeHaA I\‘OMﬁPIHaIIE[H TAROro pogja.

354



33% = 1089, mo m 98U1 6yner mOXHHIA KBagpaT, TAK Kak

9801 = 99

Cayuaill eqmECTBCHHBIH.

A Moker OBITH, B He eIUHCTBEHHHI, Tak kKak 8362 =
= 698 896, a Oyayum B3ATO B 0GpaTHOM HOPAAKE, 3TO
umCI0 TaK:#e JaeT noJHHI kBagpar. He npasma mua?

Bor =ce YeThIPCX3HAYHEIE YHCNA, HAOHCAHHRIC ONJHOMH
YeTHBIMA Y@ACJaMH, KOTOPBHIE ABIAITCA K TOMY e OOJUbIMH
KBajgpaTaMBe:

4624 = 682
6084 = 782
6400 = 802
8464 = 922

A 3To omATh eIWHCTBEHHBIE B CBOEM POl YHCIA, PaBHEle
cymMMe umdp cpomx coOCTBeHIHX KyOOB:

8% = 512 o+1+2 = 8
173 = 4913 44+9+1+4+3 = 17
183 = 5832 9+8+4+3+ 2 =18
263 = 17576 1+7+5+7+6=26
273 =19683 1 +9+6+8+3=27

Bor eme oxgme mATepecHHil npmdMep:

_ 1 166 _ 1 1680 _ 1
64 4° 664~ 4° 6664~ 4 "
91 1994 109 1
95 5°? 995~ 5° 9995 — 5 " "¢
_ 2 208_2 20062
65 5° 665 5 6665~ 5’



V. MATEMATHKA B XHBOY ITPUPOJIE

1. Manmensruil saxpoiu

Manemeknii, egpa GocTHraoOmull 4 #a NIMHE, MATEMATEK,
HA3EIBAEMEill Gepesoewiii 00a20HOCUE, BEPOATHO, W3y4Yal B Ka=-
KOM-EHOy[b YHHBEPCHTETE, HE3AMETHO OT MEHee CIOCOOHEIX
CBOMX KOJJIeT — JIIOfeil, BHICOIYI MATeMAaTHKY, TAK KAk OH
MOKeT peluaTh TAKHE 3a7aud, HAJ KOTOPHME He OHH CTYIeHT
H3PAAHO TOJOMaeT roJoBy. XonuT cebe Taxoll goaroHocnmk I
(cm. pmeyrok 296) mo mmeThAM Oepess, oXbXm, OyKa @ Haj-
TPH3aeT BEX OT CepefAWHHON mpOKHJIEM 3 B ABYX HaIpasie-
HESIX K KpasM IO MOBOJbHO CIOKHHIM KPHEBHIM. 3aTeM CBep-
THBACT B3 00CHX HMOJOBAHOK JHECTA TPYORY, YTO-TO Hamomodme
OycTOTeNOol curapu 4, TINATENLHO IPAYET B Hell CBOE AMUKH,
9To05 AX He CMELIO MOMKIAME, He COMKIJIO COJHIE, He BHKJe-
Bajm OTEUE. 1 BmcAT cefe mHa BeTPY TaKHme JIOILKE Oyny-
mux Mianesnes. Ha pemmenme Taxoil HeJerxod sagaum, Tpe-
Oylome# MHOrEmX uYepTemkeill m BHYHCIEHHI, HOJTOHOCHK TpPa-
TaT He GOoNbImme ueM moJuaca.

ITocmorpmm, crompko moTpebyercd BpeMeHHM HAM XOTH
OBl TOJBKO HA To, uTOOH OPOHUKHYTh B MaTeMaTH4eCKHe
TailHH (TaJAHTIABOTOY JKYUKA.

Hcenenya pax amcrhes pasHEIX HOPOQ AepeBbEB, HOXBEpPI-
MIAXCA OMEPAIdsM JOJATOHOCHKA, MBI ybemmmcs, uTo gopma
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KpEBOI, Mo KOTOpPOH HAAIPH3AIOTCA JHCTHI, CHILHO 3aBH-
CHT OT KPHBA3HE KPOMKE FAaHHOTO amcTa. Jta opMa KPEBOI
HafTPH3a ABIACTCA 960410MOU KPOMKE JHCTA, JHHAS KPOMKMY,

D

Prc. 296

B CBOI0 09Yepenb, ABIACTCA 960.4b6eHN0L NIA GOPME, BEIYE]D-
ueHHOH X00OTKOM MaJIeHhKOrQ TeoMeTpa,

Br, maBepHOe, cmpocmTe, YTO 9TO TaKOe: 3BOJIOTA K
spoibBeHTa. Momer OHITH, Talke Kakme-HEOYIL HaCeKOMEIE?
He comceM... cropee oHm HamoMEHAKRT (QOPMOI YIATOK,
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TO9Hee — HX paxcsmunl, Ha moMemeHHOM Hmxe pucyHke 297
sEoEel ABe KpmBHe ABCDE m abede, koTopmic HaxomaTca
IpPYT ¢ APYTOM B TAKOM OTHOmeHHmE, 4TO Jmuum ad, bB, cC
m Tak pmanee GyAyT KacaTelbHHIMH K OKPYMHOCTE abcde,
a ana KpEBoit ABCDE — nepnemgmKyJXApaMm,

W por, ABCDE wmaswBaeTcA 3BONLBEHTOH OKDPYKHOCTI
abede, oxpyuOCTL ixe abede — sBomioroit xpuBoit ARCDE.
Uro6H HaYepTHTL BHBOJBBEHTY OKPYMXHOCTH abede, HaTO
BHpE3aTh H3 JOBOJNBHO TOJNCTOH momeuk:m o00XOK, pAaBHEIL
JIaHHOH OKPY:KHOCTH, O DIPEKPENHTH HEIOABHMKHO K OyMare,
0o0MOTaB €I'0 HHTKOH B HANPABNCHOH, HIPOTHBOIOIOMKHOM
xomy uacopoii crpenkn. Ha xom-
Ile HETKE HAJO0 CAeNaTH MalleHb-
KYIO IeTeNIbKY W BCTABHTEL B Hee
KOHeI, Kapaupgama. IIpemmormo-
FOM, 9TO Kapaggam 6yaer cToATh
Ha orpymmocTz O B TOuKe Z.
Ecrtm Temeps, cuega sa TeM,

¥ Prc. 297 910051 HATKA OHIa DOCTOAHHO

HATAHYTa, MB HAYHEM ee pasMa-

THBATh, TO OCTPHE KapaHfjama HauepTAT JBOJLBEHTY, Keim

Ee =ex, Dd= dx, Cc=cx, Bb= bz, Aa = ax, TO
aBoabBeHTON OymeT mMenno kpmsaz EDCBA.

U3 onmcanHOro cmocofa MONydYeHHA 4epTea DBOJLBEHTH
JIETKO YBEAETh, YTO KacaTelIbHEE HBOJIOTH (KOTOpHe GynyT
OJHOBPEMEHHO H PafHyCaMH HBOJNLBEHTH) PABHAIOTCA BCErna
TO# 9acT@ SBONIOTH, M3 KOTOPOIH OHM pPa3BePTHBAITCA.

Ecnm :Ke MBI XOTEM JJa JAHHOH 5BOJNLBEHTH HAYEPTHTH
HBOJIIOTY, TO HAJO W3 pAga TOYEK SBOJLBEHTH IIPOBECTH
mepueRqUKYIAPH, HJIA TaK HAsHBacGMHe HODMAAL, Hepece-
YeHme KOTOPHIX HACT HaM JIOMAaHYI0 JRHEIO.

Bumcas 3aTeM B 3Ty JIOMaNyH0 JOHAI0 KACATENIBHYI0 K €€
oTpesKaM, IOJYYEM DBOJNIOTY.

HmerHO Takymo 3ajady pemaeT ZOJNTOHOCHK HA JHCTHAX
Gepesn. IlofimeM mo ero ciepaM.,

8
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Haweptum nomosmuy mmera ABCDEFGH (pmc. 298)
B ycxosmmed, 9t0 ABCDEFG — Takaag xpupas JQHEHT, NIA
KoTOpoil MEI XOTHM HAHTH SBOJIOTY.

Ilposena B »TEX TOYKAX pAX HOPMaXel, To ecTh HepIeH-
AEKYIAPOB K JAAHHOU KpmBoH, moayumM sBoawry abedefg,
KOTOPYIO JOITOHOCHK BEPe3aeT Ha LEPBOH MONOBEHE JACTA.

Pnmc. 298

Hap gpyroit moxosmHON MyZpHIE JKYYOK CTONBKO HE TpPY-
nETcA. 3mech OH JeliCTBYeT ye HO NPAHIUIY HKOHOMHHN
TpyRa, Tak KaK, HAKPYIHBAA BTOPYIO, cBOGOXHYIO MOJOBBHY
Ha TEpBYI0, MKYYOK He HYKIAeTCA B TAKOM CTAPATEIHLHOM
BEIUEPUNBANEE OBOJIOTH; JAeJIacT 5T0 OH IPOCTO TaK, «HA
TJIa30K).

2. MaremaTayecKkue MefCBPLI H3 BOCKA

Ecnz sxy4ox, KoTopui yMeer OHICTPO H TPAaBHILHO
pemaTh EBCEr0 OFHY IeOMeTPHYeCKYI0 3aJaqy, BHIBHIBAET
HCKpPeHHee yNHBIeHEE, TO 4TO Ke MOMKHO CKa3aTh 0 HACTOA-
maX MaTeMaTAYecKHX HIefeBpaX, CO3ABAEMEX MaleHBKHMI
o0HTATENAMA YIBA.

IIpremorpaMes k cTpoeHmI0 coToB. COCTOAT OBE H3 pAnma
DIeCTEIPAHHHX BOCKOBHX AYeeK, YJIOKEHHHX B JABYX IUa-
¢Tax n CTIHKAoOmXxcad obmuMm JoHNmEKaMe, Pmcynoxr 299
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JaeT mpefcTaBleRue 00 OTBEPCTHAX X (POpPMe ZOHEIMEK HTAX
AUeeK.

JOHHMKE EHe IIOCKEme: 5TO HAYTOJLEEKH, 00pazoBaHHBE
n3 Tpex PaBHHX poMGon. Bomee oTyeTIMBO 3T0 MOMKHO BHIETE
na obocodmennoli suefire (pmcymox 300), a Tamke Ha
JBYX A4efirax, COIpHKAacaoIImAX-
¢ APYr ¢ APYrOM TaK, Kak 9TO
noxasano xa pmcyrke 301.

Pre. 299 Puc. 300

¥Yrox ABC pomba, a cieposaTensHo, m yroa CSA, mmeer
109°28', £SCB = /£ SAB = 70°32’. I'ny6mna suelixa pan-
Baerca 11,3 ey, mmpEua rpang, To ecTh KAKIOH H3 INeCTH

Puc. 301

crenorx Auelikm, cocrasager 2,71 wmm, TOmMDEHA pasHa
Tonmune oO0buHOH nmcuelt Gymarm. Ecim  kTo-BRGYnn
3axoueT HOCTpPOmTL cebe MONENhL yBeIAUeHHON MuelHHON
sueikd, MyCTh BOCTIONE3YeTCA MPUBEIeHHNIM HAa prCyHKe 302
PA3DEPHYTHM ee TIAHOM.

SalfiMeMcA cHayala MECTHYroabHON ¢opmoit aueer. HH-
TepecHo, MOUYEMY HMCHHO 5Ty ¢opMy m3bpamm HUeJH Iiad
paspesa CBOHX BOCKOBHIX Ipu3M? OT0 ABHJIOCH Pe3yIbTaTOM

357



CTPEMJIEHAS HCHOOJNB30BATH CAMEIM HKOOOMHHM CIOCOOOM
miIomanh BEYTpE TecEOro yiassa. Hamo GOm0 mpespe Bcero
puOpaTh TaKOH MHOTOYrOJNBEHWK, KOIOPHH, Oygydd MHOFO
pas DOBTOpPeH, HOKPHBaJ OB mI0mMAnb YIbA Ges Kakmx-r1m6o
Tpemmu mam medseli. Hakume mpaBRILEEE MHOTOYTOXLHEKH,
OpHTORHEE ANA 8ToH Henm, oTkpwin eme Ilmdarop? Tarxmmm
MHOTOYTOJNBLHOKAME ABIAIOTCA TPEYTOJALHHKH, KBAafpaTH H
mecTayroabEERE. O ApYTAX MHOTOYTONBHEKAX MYJIPHE ekl

Pomc. 302

He XOTelm Haske H QyMaTh, TaK KAk B JTOM clayuae, HaA
TOr0 uToObl 3AMONHUTH BCI0 NIOMALL YIbf, OHA BHEYHKIEHLL
Oum Ol CTPOHTL AYeHKU ABYX THOOB H OONBIIE, 9TO BCEra
cunpHo yeaosxuser pabory. Omm pommam Omm, ciaegosa-
TeJILHO, BEIOEpATE HB TPEX OCHOBHHX reoMeTpmueckaX Quryp,
u @3 sTmX TpeX oum BHOpanrn mecrtmyroasumk. I[louemy?
IloToMy wuro mpm paBEOH DOBEPXHOCTHE MHIECTHYTOJBHHEK
UMeeT HamMeHLIIMH HepAMETP. SHAYAT, CTPOA ILIECTHYIOIb-
BEle Fuelikm, MOKHO HOJYYHETH HamGONBIMYI0 €MKOCTh g49eelk
IpE OTHOCHTEeNHHO HAWMCHBIIEX 3AaTPAaTaX BOCKA.

HefictoaTensHo, mpegcTasmM cefe DpapmabHEIA —Tpe-
YIONLHEK, KBAApPaT B INeCTHYIOJLHEK C OJEHAKOBOH ILIO-
WANEK B CpaBEAM HX MOepHMETPH.

dna TpeyroibHmKa

ang_
S—T.
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Orciona BuumCIAeM CTOPOHY:

a=2V%,

S
P1=3a=6 V-ﬁ'

Jna kBampara ¢ mromagsio S mepmMerp GymerT pamem:

P, =4VS.

a 3aTeM mepmMerp

Hagromen, mpaBmapHEU IMeCTHYTONBHAK CO CTOPOHOH ¢
AMeeT MIOMANE!
3t V'3
§¥Y3,

Orcroga mepmmerp

pa=6c=6]/32f/3_,

OTBOmenye mepuMeTpPOB BHPASATCA CAEAYIOMAM 06pasoM:

v I i _ _T_ T . 28 -
P,.Ig.Pa_ﬁ]/V_g_.ﬂ/S.B]/SVB_
=1:2 ¥/3: 21/8 =1:0,905:0,816.

CireoBaTeNbEO, OTHOCHTENBHO CaMBIi MAaJCHLREHA me-
pEMeTp HMeeT, KAaK HTO NPABAJILHO ONpEJEeNH/IA TUelds,
MeCTRYTONLHEK.

He Menee pasyMuo moctynnim o, #36pas IJIA CBORX A9eeX
M3 MHOTEX JAPYTEX BO3MO:KHEIX OpM FOHBIMEK POPMY Tpex-
rPaHHOr0 HAYTOJBHEKA.

Uepes Touky S (pme. 303), maemxamyio Ha OPONOIIKeHHOH
ocz OO’ mpwsMH, W Yepes KAKAYI W3 CTOPOH PAaBHOCTOPOM-
Hero Tpeyronsanka ACE mpoBeneM TpH INIOCKOCTH, KOTOPHe
OTHEIAT OT HpPH3MHE TpH TpeyronbHiie mmpaMupa BACK,
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DCEH, FEAL nm xoTophe MOMHC 3aMECTHTHL OQHOY nmpa-
mugolt SACE. Hopmit Muororpansur 6ymer, cIeL0BATCIBHO,
orpaHpueH CBepPXy TpeMs poMba-
mn SAKC, SCHE, SELA. O6nem
STOTO HOBOFO 006pa3oBaHHA pas-
HAETCS 00BbEMY NEpBOHAYAIBLHON
npusMst ABCDEFA'B'C'D'E'F’,
HesasmcoMO OT TOrO, Tfie Ha ocH
OO’ mp Bri6epeM MecTO HJIA TOU-
ko §, Tar Kax nmpammpa SACE
cocrorT m3 Tpex nmpamny SOAC,
SOCE n SOEA, pasumx nmpa-
MEJaM, KOTOpPEIe MH OTCERJIHN, Ha-
mpamep SOAC = KBAC.

IIpn paszoM o6beMe 9THX
HAyTOJLEEKOB, 60Jiee OCTPHIX AR
foiree Tynnx (B 3aBECHMOCTH OT
TOr0, KaK BEICOKO MBI BO3BMEM
104Ky S), IIOmAAL KamIOro u3
HEX HOPH H3MEHEHHA HOJOKEHHS

Prc. 303 S He 0CTaHeTCA, KOHEUYHO, TOH Ke
camori, HaiigeMm, mpm xaxoi
seqmumHe SO = z »5Ta maomanh Oyfer HamMeubImei,

QO6oznaumm AB uepes a, BB’ = 0O’ wuepes b, Torma

AC=aV3,
SI=VSOFOF = Y ¢+~ Lymye,

orkypa SK = 2.81 = Vit + a'.
IMnomans pomb6a SAKC, paBEy0 NOJOBEHE MPOH3-
BefileRuA ero KateroB ACm SK, MOHO pHpasaTh GopMyIoi

-%— al 3a®+12x?, a mnomaxs Tpamenmn CKB'C’ — dopmy-

noit (26 — ).
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IInomane MEOrorpamkmKa, He CYETAA LMIOMAAH OCHOBA-
BAA, Gypger paBHATLCA:

3 TR R
-@ V3a? + 1247 4 3a (26 —x) =
1
=Ba[§ V 3a® - 12x* +2b——x].
Muo:xmrtens 3a¢ He BIEAET Ha TO, THe Oy[AeT MaKCHMYM, a
Ifie MEHEMyM IOBepXHOCTE. Bompoc, ClIegoBaTelbLHO, CBO-
DATCA K YCTAaHOBJIGHMIO MEHAMyMa BeJHYHHE, CTOAINel B

crofkax.
Hpepmonosxam, uro

%V3a2+12x2+2b—x=m.

W3 »roit dopMyns Bmamo, aTo m > 2b.
Tlocme yopomieHws MONyIHEM:

822 — 8(m — 2b)x + [3a¢® — & (m — 2b)?] = 0.

YUrobsr x OHI0 MOJOMKHITENILHEM YHCIOM, HE00X0ZEMO
mpese Bcero, YToOH AUCKPHMEHAHT A OPEBEJEHHOr0 BEILE
KBaJpaTHOr0 YpaBHEHHA OB OTPHIATE]bHBIHA:

= 64 (m — 2b)2 — 32[3a® — 4 (m — 2b)*] =0,
OTKYZa
A = 192 (m — 2b)? — 96a%2 =0,
TO ecTh
A = 192[(m — 26y — 5 | =0,
UroGsr 910 ycaopme OHJIO BHIOIHEHO, JOMKHO OHTH
a
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13 aroro BHIHO, ¥TO HamMEBBIIEM 3HAa4YCHHEM BEJIHAYHHEI

Gymer 2b + . VumomKag ero Ea 3a, y6emuMca, HTO HC-

2
V 3a?

KOMasg MEHOMAaJIbHAA INIOMapgh papHaerca Gab 4 Vz--
a

272"
Inomanes nosepxunoctn ABCDEFA'B'C'D'E’F’ 6es op-

32213
2

COOTBETCTBYIOHL&H BeJIdY¥HAa X COCTaBJaAeT x =

HOrO OCHOBaHHMA pasHmerca 6 ab -+ . 3naumT, MHO-

HEMalIbHag OJI0maAb HOBOTO MHOrorpanmrura Oymer mMembe
OIomAAN HepBOHAYAILHOH IMeCTEYroJLHOH IPHU3ME Ha Be-
amuEny %— a? (V3—V2)-

Vimage rosopsa: ecnm OH DUeJH JeNand NOHNA CBOHX
A9eeK COBepIIeHHO INIOCKHMH, OHH BHHYKJeHH Onim On
3aTpaumBaTh Ha 270 Goxbme Bocka (mpm TOH e caMol em-
KOCTH A4elKH), ueM OpH HNPHMEHEHHH HayrojLOHKa ¢ MHHH-
MaJBHON DIIOINAaXBIO.

Herpynuo samermTs, uTo K TpeyroasHumrky KBI mpmme-
nuva mpomopmms BK i Bl i TK =1: ]/2 : VS. Orcrona
OpE HOMOIE TPUrOHOMETPHHA HalifeM sexmumuy yriaa BIK,
pasnylo 35°15°12”, 4to coorsercTmyer yriy pomba 109°28°.
W Bor mMmenHO 5TOT yroJ, OTBeuammmuii HamMeHBbIOIEH ILIO-
maju HayrodbHEKA, MYEJNH KaK pas ¥ BHOpals JiIa NocTpoikn
HOHHIUEK CBOEX sAdeeK. Diarogapda STEM BeIHKQJEIHEBIM
pacyeraM Hamu Gepe;RIEBEE KOHCTPYKTOPHL SKOHOMAT OKOJO
2%, BOCRA, a TOouYliee: H3 CIKOHOMIEHHOTO HA CTPOHTEILCTRE
94 sAYeeK BOCKA OHE MOTYT JOHOJHHTEILHO HOCTPOHTH HENYI0
AYEHRY.

«Maremarmuecknil resmily m4esx OpEBOAAN JdiOReil B H3YM-
nerme ysie B rayGokoil gpesmoctzm. O mem ropopmiam Apum-
crorens (IV Bek mo B, 9.) m [lamonit Crapmuit (I sex =H. 5.).

ITaopm B IIl Bexe H. 5. mepswil Hawan paccMaTpEBATH
Agellky KaK reoMeTpmuecKoe CTpoeHme m 00paTmi BHEMaHOE
Ha ee XOpoIRHE leoMeTpHYeCKHEe CBOMCTBA ¢ TOYKE 3peHHA
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MEHEMAJLHOCTH LEepEMeTpa W B3amOJIHeEmA Beell miomapm
0e3 mpOmyCKOB.

SuamennThii ¢msux Peomiop, gomyckas, aTo mpu srGope
QOpMH JIOHHIIEK I9elbl PYKOBOLCTBOBANMCH HPHHOHIOM
SKOHOMHHT BOCKA, IpEJIOKAJ HeMeIOKOMy MmareMarmky Hé-
HATY HOACYATATb, HOpH KAKAX LPONOPHEAX pOMOOBHIHEIC
HayTONLHAKE JJIA OJHOTO H TOrO Ke 00BbeMa JaT HauMEeHL-
My} HOBEepPXHOCTS,

Hpmmenms MeTon gudepeHNEATLHOr0 HCURCeHAA, [{6HAT
Becamrax (B 1732 ropmy), uwTo poMOEI TAKOro HAYroXbHOKA
JomKHEE mMeTh yram 109°26° m 70°34’. Ho wermpe roma
cuycra Maxnopen porasam, uro Hémmr momycrma b cpomx
mopcucTaXx omnOKy H 49TO HCTEHHAA BeJmumHA YIaoB pomba
109°28’ m 70°32’,

3. 3aKOHEI CeUSHUA

«BoecTperEan npomopnuA» — TaX HA3HBAJIH JpeBHHE
W CpEeIHCBEKOBLHIE MATEMATHKH 3040M0€ OeqeHue, WIH  3040-
TMoe ceweHue, KOTOPOe B HACTOAMEE BpPEMsA COMIIO CO CBOEX
ONAMOEACKEX BHICOT B OOHKHOBEHHEIE IIKOJLHEHE Yyuel-
HHAKH,

Ogpmaxo, xpoMe TOro, 9T0 O 30JOTOM CCYEHHA H3BECTHO
g3 yueOHUKOB, 0 HEM MOMKHO CKa3aTh eme KOoe-4To.

3o0l0T0E CCUEHEE OTpe3KA ¢ HA [Be 9YACTH BHParKaeTcd
CIOBAME CICAYIILEM 06pa3oM: Bech OTpPE30K TAK OTHOCHTCA
K Goapmelf wacra, kKaxk Gombmag wacTh K Membmmeil. Otcropma
IpPOHOpIHUA:

a:x=ux:(a—zx).

9ra mpomOpTHEA JiaeT ypaBHeHHE BTOpOH cTemeHm:
22+ ax— a®=0.
T
Otcrofia HOMYIaeTCA OTHOMEERE ~ BOIOTOrO CCYHNA B BU/IE
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qmcna V52_1, 49T0 paBHO JAecATmuHOE papobm 0,61804...

HIH TaKie oueHb HeoOnrgHOH Lemmod ppobm:

-
T
14—
1 —
e

OtHomenne, KaK-HAKAK, OYEHb CJIOKHOE.

U 3pech mpomcxofnuT HATepECHAA MaTeMaTHYeCKaA BCTPeIa
co 3nameHHTHM paAgoM Dubonauum:

1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89, 144, ...

Ilpmpmmag uieHs! 5TOro paAfga 3a pPAN YACIATENeH o
TOANACHBASA HOJ HOME Te e CaMble WiIeHH, TOIbKO 0e3s
neppoil GAAHERNE, KAK PAN COOTBeTCTBYIOIIHX 3HAMeHATeJIel,
DOJNYy4EM pax apolei:

11 2 3 5 8 13 21 34 5 &

I: it 5) 5: ga E’ ﬂj 3'_4: 5_5': @, m:---:
B KOTODHX, HaY@HAS € TPeThEro WieHa pAAA, CONEPIKHTCA
OTHOIIEHWE 30JOTOTO CedyeHHsd, BHpaskeHuoe Bce Oojee m
foJjice TOYHO, a MMCHHO:

%=o,500 1§-=0 6190
% =0,667  2-=0,6176
—‘3::0,600 -=0 6181
2—0625 2 —06179
8 89

5=0615 2 —0,61805

364



30m0T0E CcedeHme, HeCMOTPA HA CBOE CHOMHOC UACIOBOE
BHID&KeHNe, ABJNfeTcA NpomopHueli, BCTpeualmelica B npn-
poje damie BCEro U yaile pCero HpHMeHAeMOH B Hpousseje-
nmAX HCKyecTBa. B wenosedeckoM fteje, TOUEEe FOBOPR —

Pme. 304

B CTPOEHHD TeJIa MY/KIHHH (KOTOpOe, IO MOHATHSM [PEBHEX,
OBLIO COBepIICHHEE TeJIa ;KeHIMHL), KaK BCE TeJ0, TAK I HeKo-
TOpHe OTHeJBHHE €ro 4acTH DOAYHHAITCA B3aKOHAM B30J10-
TOr0 CEUeHHA.

Bor 3mamernTas cryasnrypa Amomrona Benssefepckoro,
mojiesleHHAass B OTHOIeHEH 30JoToro cedenma (pme. 304).
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Jlugms 1 penat B «GoskecTBenHOH mpomopmumm» BCO UETYDY
Ha [Be XapaKTepHhle uacTé; auema FE o6mapy:xmBael TaKoe

Puc. 306

3te OTHOIIEHWE rOJOBH K BepXHeHl wacrm
TyJNOpEINA, a nmamAa O obosmagaeTr mene-
HOe HOr B ROJEHAX COLNACHO 30J0TOMY
CEYeHHIO.

3xeck cnenyeT To6aBHTH, 4TO eCaE Okl
MBI pa3NeNmJH 4eJO0BeYeCKOe TeJ0 B Tol
se CaMOM MpPONOpHHEE, HO MCPECTABIAA
MEHBIIYI0 YacTh BEE3, a O6JIPmMyI —
BECPX, TO JIHUEA JeJEHHsA Hpmmaach Ol
Ba KOHIH HadbleB ¢BobOJHO CBHCAIOMEX
PyX.

[enenme roxoBH Ha XapaKTepHLIE 4a<
CTH [OaeT LENHH pAj OTHOIEeHWH, OYeHh
Gamskux s070TOMY Ccevenmio (pume. 303).

Pmc. 307 To e camMoe MOMKHO CKasaTh O PYKe H
aaponn (pme. 306).

Ecam mepefitm or yemopexa K pPAacTEHAAM, TO H TaM ME
HaiiieM momCTEHE MOOPA3UTelbHOE MPHAMEHEDHE B0J0TOrO
CeIeHnd,
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IIpmeMoTpEMET K pacIONOKEHHI0 JHMCTHEB HA 0OMEM
crefenbre., YBOOHM, UTO0 MEKAY KaKIbIMH JBYMA HApPaME
JECTBEB TPEThA IEHKHAT B MecTe 30J0T0ro cegenma (pume. 307).

Pme. 308

Eme Gomee muTepecHEE PeayNBTATH HaeT HCCICLOBAHEE
pacmono;Kenud AACTLEB HA BETKAX I OTHENLHHX BETOK Ha
cTpolie. MosKHO IerKko 3aMeTHTH, YTO He BCe JHCTHA PACIOIO-
JXEHEL Ipyr HAJ ADYLOM, CKOpee HaoGOpoT: cocefHme JHCTHS
9ame BCero He CTOAT Ha NPAMOH JuEUE, & KAK OH OKPYKawT
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peTKy. Ecilm 0T 0CHOBAHMS OJHOLO JHCTRA NPOTAHYTH K OCHO-
BAHOI0 BTOPOro, TpPeThero H [APYrEX HAYMAX OO0 OYCpChH
JIOACTKOB HUTKY, TO MOMKHO YOeImTHCA, 4TO HATH OOBHBAETCH
BOKpPYT BeTKH @ 00pasyeT MOBOIBHO NPABHJILHYI0 BEHTOBYIO
AWHEAK. OTO MOKHO BHJETh ACHO Ha pucyHke 308.
Pacmonoskenne JHCTHeB Y pasHEX pacrenmil Goranmioil
XapaKTepuayeTcss 4uHCIOM OOOpOTOB BHHTOBOH JEHEED 5
YHCJIOM JHECTHEB B IOpeAerax opmoro nmiia. Llmxaom sxe
HASHBASTCA pACCTOAHME MeKAY JOCTHAMIU, PAacCIOJN0KeH-
HHMO TOUHO OJHH HAN APYLAM BJOAL BeTKE Him cTebid.
Pagm xpaTkoCTE 5TOMY OTHOIIEHHIO UPHNAKT BAJ HApolm,
Yy KOTOpOIl umCJIMTeNCM ABJIETCA YncI0 oGOpOTOB, a suamMe-
HaTeldeM — KOJIHYECTBO HPOMEKYTKOB MEMSAY JHCThLAMI.
Fcam, vHanmpmmep, OT OZHOFO JHCTA K JeMAAmEMy TOI-
HO HajJ BEM IpyTOMY JHCTY HY;KHO cHejaTs TpE oGopora Bo-
KPYT BeTKE W L& 9TOM NPOCTPALCTBE BCTPETHTCA BOCEMb
IPOMEIKYTKOE, TO DPAcIOJOKCHIE JIHCTLEB XapaKTepH3yeTcs

3
Apo6bio 3-
Jlerxo moHATE, 9TO Takas APoGb OTHOBPEMEHHO BHIPAM(AET
A yron pacxomueﬁnﬂ MEKIY [BYMA COCGHAMHA JHCTHAMH,

Hanpmiep, oﬁopo'.ra cocrapiaor 135°. M3 sroro scwo,

5
9TO ,upoﬁﬂ H 3z XapaKTepuayloT TOMNECTBEHHOE NI obonx
CIIydaen pacnono,ﬂe}me JUCTHEB, TaK KAK YTroJ, DaBHHIA

-g obopoTta, momoaaser mo 360° yrom, pasHHIT g obopora,

Pasnrie wmcna o6pasyoTea IO Toil mpAYEHC, 9T0 B HEPBOM
cIydyae BAHTOBag JHHEA HAET CIOpaBa HalAeB0, BO BTOPOM
7Ke ciydae — cJeBa Hampaso. Doranmxm cumTaoT Hambolee
9acTO NOBTOPAIIMHEMACA CISAYIOIZAE PACIOIOKEHAA JACTLCE:
35 8

132 212"

l‘.ﬂll\J

1
r§»

Bof ==
ool

TIpHEuYEM JanHO Yike 3aMedeHO, 4TO 9TOT PAJ XapaKTepH3YeTcH
OBOH MHTEpECHOH M HeOKARAHHOH O0CODEHHOCTBIO: KayKian
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npobnb (maumpas ¢ TpeThell) o6pasyeTcs B3 ABYX OPeBIYINTX
nyTeM ClIOMKeHHA BX ymceauTedeil m 3Hamenarteneil, Jeificton-
TEeIBHO:

g 141 g 42 5 _ 243
~2+3’ 8§ 35’ 13" 5f8° "
Taxzm o6pasodM, [gOCTATOMHO BamOMHATEL [BE IIeDPBHIE
Apobm, uTo65I yMeTh HANKCATH BeCh HX PA.
B yem wuCcTOUHMK OpOMCXOMKACHHH TaKol# HeoOHuHO

ocobenmocTa?

(3]

- 3
Ecam saMeHHTs B 5TOM A0y ApPOOH =, 5,... aBHO3HA4-
578

3
HBIMA B HaHHOM CJyuae ;upoﬁm.m ., TO Yy HaC O0OOATH

5
5 81
HONY4YHTCA B YHCIATENAX H 3HaMeHaTedsx apobeli pag
@uboxagum:

[y
w

&8 43
e e

BIl >
-

Wi b2
Qﬂlw
OQIUT

OTo0 3HAUMT, WI0 PACIOJOKEHWE JHCTHEB HAXOQHTCA B JO-
BOJBIO TECHOHM CBA3H C 30JOTHIM CEYEHHEM,

brinm yueHEe, KOTOpHE PacOpPOCTPAHANA CBOH HCCIENO-
BAHHA 30J0TOI0 CCUYGHHA HA B3awWMHBIE OTHOIISHHA JPYTEX
yacrTell pacreHEil m IOBCIOAY HAaXOQWJHE HOHoOHYI CBASH
mponopimii B PACTHTENBHOM MHPE C B0JOTHM CEUCHHEM,

ITepexoqa K HMCCIEOBaHHAM, KOTOPLIE BeJECh HAJ LpO-
H3BEHCHHAAMHE HCKYCCTBA, 0COGCHHO B apXHTEKType, CIeAYeT
CKa3aTh, UTO I TaM 30JI0TOe CeueHHne FABJIAEeTCA CaMBIM OPHAST-
BHEM J[JA I7a3a OTHOIICHHEM pasMepoB uacrell kaxoro-ambo
OpomsBefeHAA HCKYCCTBA.

Onmua apxmrpasa * sEamenmToro rpedeckoro Iapdenona
OTHOCHTCH K BeIcOTe Bpcero smaums, kak 1: 0,618, Ty e

1 ApxeTpéds—raaBuan Janxa.

369



OOCTOAHHYI0 CRIOHHOCTH K B0JOTOMY CEUEHHI) EMEOT
# JApyrae OTJeJbHHE 9YacTH 3STOro IIefeBpa KiIacCHYecKoH
apxaTexryps (pmc. 309).
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Prc. 309
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3onoToe ceuenme, rOCOORCTBYA B IPHEPOfAe, TaK:Ke Ia-
PET W B UYeIOBEYECKOM TJa3y, B B UeJOBEUYECKOM YyXe,
TaK KAK M B MY3HKe MOMHO HAHTH OIDENEICHEHE CJEAH
9TOH ;Ke 30J0TCH IpomopIHH.



VL BATAJIKH W OTTATKH

1. Yncxosnle 3BE37bI

Ha 16 mucrax Gymarm pomummmTe 16 mocnemoBaTeTBHEIX
uymcea (Ha KaMKIOM JIACTKe OJHO 4YHCIO0), HaymHasg oT 1, mim
Kakoi-mmGo psam ApYyrEX uuceld, AAmb OH TOMBKO B HeM e
OLLIO ABYX OAWHAKOBEIX umced. JIMCTKE 5TE HAXO mepeTaco-
path O yIowmTh B opMe Kpecra.

© o= o

D)y13 15117 143510 (B
12
4
8
16
e

ITorom mompocmre weThipex gemoser A, B, C, D, urofu
Kay(IHil B3 HEx HameTnd cefe B OFHOM U3 nyueii a060e ymero
B XOpOINO ero 3aNOMHHJ, He Ha3HBAag ero, KOHeYHO, BCIYX.
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Orragmpaiomuit cobmpaeT JHCTKE, UpEYeM KaIageT HX
He3aMeTHO B TaKOM HOpAAKe, 4TOOBM BCe YeTHPE JHCTKA,
COCTARAAKIIZe OTACABHHE JydY, JeMalm B Kydke pAKOM
Apyr ¢ mpyroM m uro0B JIyum Duim B ouepepmoctm A, B,
C, D. Pacxknagupaa BHOBb JICTKE TakmM o0pasoM, 9TOOH
g@pcJa OPed<Hero JNydYa HAXONHJIUWCh BO BCEX 4eTHpeX Jydax
Ipe;KHer0 pAaCHOJIOMKeHHA, OTrafbiBalomAldl CIpamEBacT oo
OuYeperH, B KAaKOM Jyde HaXOJIHTCA BHODAHHHE JaRRHM
JELOM JHCTCK, H ToTuac OCesommbouHO ero HAXOART.

A

~

15
4
3
q
D)1312142 65811 (B
9
10
16
7

—

c

MuByTH C€aMOCTOATENBHOTO0 PasMEIIIERES IOCTATOYHO,
9T00H, CONOCTABAB [iBA IPHEBEJEHHEX B3[eCh DPACION0KEHA,
IIOHATH, HA 4YeM OCHOBHIBAeTCA STOT MOBOJALHO 8¢deKTEHI
dorye. Mu e or gansHeAmux o0BACHeHHH BOSHEP/KEMCAH.
Jio6asEM TOXBKO, 4T0 8TOT oKyc GyzeT mMeTh elle GoMbmmit
ycmex, €cIm BMECTO YeTHPEXKOHeYHOH 3Be3TH BO3BEMeM
OATH-, IMecTH- WJIH BOCEMHKOHeYHyI0 3Besmy. llpm sTom
claenyeT HOMHHATH, 9YTO YHCHO JHCTKOB, a CIeLOBAaTe]bHO,
I 4YHCIO0 EAOHCAHHHEX HA HAX YHCEN [OKHH paBHATHCA
KBagpaTy umcixa Jayued (25, 36, 64), uro6m B RaKIoM
IyYe Je:KaJ0 CTONLKO JHCTKOB, CKOJNBKO B8Be3Ta EMeeT
ayqel,
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2. Komera u3 cnmyexr

ITocie pasmemenma 24 cnmuexk TakmM 06pa3oM, Kak 5TO
yxasaHo Ha pucyEke 310, my:KHO HOIpOCHTHL KOro-iabo ws
OPACYTCTBYIOMAX 3aYMaTh
DPOH3BOIBEOE 4YHCHO (KO-

HEYHO, HE CIRMKOM 00IbL- 12

moe) ¥ HaaTh CYHTATH OT \ /
XBOCTa, TO €CTH OT CIOEYKEA '\ 12 /
@, B HaIlDaBJeHOHW, yKasaH- fauzdt’? —

HOM CTpPeJKoIi, o 3agyMaH-
HOTO 4HCIA, a 3aTeM OfT o
BTOr0 UHMCJIA CYUATATL HAazaf 8

K eIUHANE Y/Ke L0 OKPY:K-
HOCTE caMoil ape3gsl. Momx- AN,
HO, He 3Had BaJlyMAaHHOTO
Y@esaa, 3apaHee W TOYHO
mpeAcKasarh, HA KAaKoil
CIMYKEe OH OCTAHOBHTCA.
Uncna, Banucannbie 0Ko-
0 cOmUeK, O0BACHAIOT BTY a
IyTKY [ANA 3afYMaEHOTO 3 !
gyucaa 12. He cocrannger 2
TPY[a mepeJenarsh 9TOT IpHA- \
Mep @ ANA APYTAX YACEIL Puc. 310
Juuny xBocra m Koamue-
CTBO CHOAYEK B rOJOBe KOMETH IpPA KaKHOM HOBTODEHHHA (Ho-
Kyca ClefyeT H3MeHATH, UTOOH IPACYTCTBYIOIue Cpasy He
pasragang oveHb OPOCTOR HpmHEOEI 8TOoro goryca.

3. «JlecTHHMIA» UHMCeX

Hyers wTo-mmOyns sapymaer aioboe uwmcio Mexny 1 m
10, moMHOMKET 3agyManHoe Ha 3 W K INPOH3DEeHHI0 IpH-
baprr 9, a sarem, Haumpadg OT 3aAYMaHHOTO YHCaa, OYCTh
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MBICICHHO CUHTAeT M0 YHCJIa, IOJYYeHHOr0 B peaylsnraTe
YMHOKEHHA B CJIOMKeHHA.

B 5To BpeMa oTransBalolEil GymeT mo Mepe cdeTa ImOKa-
3HBATH HA «JIeCTHHIE» pasHee umdpsi. B ToT MoMeHT, KOrja
orragepapomuit yeasmnat: «CToln, 0sHavammee, 9T0 MOACIET
OKOHUeH, OH IOKaMLeT Ha (JIGCTHANE) MMEHHO HePEOHAYATILHO
3ayMaHHOE dHCJIO.

Jlyume Bcero 9T0 OODBACHET IpEMeEp.

—_— IIpegmomommn, 9TO KTO-
¢ ‘-L HEOYAs 3agyMal dYHCIo D,
le. YMHOKHTX ero Ha 3, mpmba-
Le sua 9. B pesyasrate artEX

IL nehicTBEil moxyumiock 24,

°s 3aTeM MBICIEHHO HAYEHALT

] cumTaTh OT 5 panmme: 6,

> 7,8, 9, 10, ... 1o 24, mpu-

I 8 YeM 8TOT OHOJCYeT COMPOBOM-

l g daeTCA PETMHAYHBIMHU JBUE-

| | 10 HEAME PYKE — HTO OJHOMY
| mBuxenmio nus wammoro um-
cia. Ilpm mepBEIX HpeBATH
IBEeHAAX CYATAIONMEr0 OTTaJHBAMAN NOKA3EHBAET KapaH-
JamoM Ha rectTHnne» (pmc. 311) pasmeie, coBepmeHHO IIpO-
H3BOJLHEE YHCNIA, HO IPH JECATOM J[BHAKEHHH NOKAa3EBacT
KapaHJamoM Ha HYJh, CTOAmEI mepes efmHmNeld, W IOTOM
TOCIe/i0BaTeIFHO CXONMT IO «CTyINeHBKAM» BHH3, & HMEHHO:
ma apmmenme 10 (umeno 15) moxasmsaer 0, croamuii nepex 1

L
T

Pmec. 311

» » 11 (=mcmo 16) » 1
» » 12 (amcmo 17) » 0, croamumit mepex 2
» » 13 (=mcmo 18) » 2
» » 14 (gmemo 19) » 0, croamumi mepep 3

o T ..

ITocne pmesaTHAmmATOr0 [OBHMKEHAA, KOTOPOE OTBEYACT
ameay 24 B yMe cumTammero, oH ropoput: «Croily — m TOrga
OTrafbBAIOMuEil mOKA3LBAST TOUEO HA 3ayMaHHOEG LIeDPBOHA-
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ganapEo umcao 5. Ilpmmanmn sToffi mHTepecHONl 3arafxkm Tar
TPOCT, YTO He HYMJaeTcAd HE B KAKUX NOACHEHHAX.

4. Kag BRIITATHTS TPEGYEMYI0 CYMMY,
He CTKPHIBAT KOHERPTOB C ACHBramMu

B pgeparm sakmeeHEBIX KoHBepTax (pEc. 312) maxopaTed
B obmeii crosxuocrn 300 pybaein. Ilpemnosure xomy-nmGo
A3 OPACYTCTBYIOIMUX HA3BATh KAKYI0 YLOAHO CYMMY B IEJEIX

g |

D7 Lok
|

I \a | l’h H[ |

Poe. 312

A\

ugenax (pasymeercd, Membmylo 300 pyGaeif). Ber cmomere
BHIUIATHTH ee, He OTKPHIBAA HO OJHOIO KOHBEPTA.

HOonyctaM, kTo-Er0yas notpebosan 213 py6ueir. Ilogaere
eMy IATL KOHBEPTOB, KOTOPHE 3aTeM IPHCYTCTBYIOIHE
BCKPHIBAIOT M HAXORAT HOOYEPELHO:

128 + 64 + 16 + 4 + 1 = 213 pyGaeii.

HOpyrof w3 npECYTCTBYHMHAX NOMEIAX HOAYIATH
293 py6aa. Torxa Bu camm Jaske He DHOEpaeTe KOHBEPTOB,
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TONBKO TOpYyYaeTe KoMy-HEOYAbL B3ATH TpH H3 JIEKAMEX
JApyr Ha Jpyre JeBATH KOHBEPTOB, B OCTABMMUXCA IIECTH
HaxXQOHTCA eJlacMad CYMMa.

370 oueHL apeKTHEH QOKYC, OCHOBAHHEI B TO Ke BpeMdA
Ha OueHL HpocToil maee. 3aKII0YAETCA OHA B TOM, 9TO Pasamd-
HHIC CYMMBI PagMeIm[aloTCA B BTHX JEBATH KOHBEPTAX OCOGHIM
ob6pasom. A IMeHHO, HY/XHO B BOCBMH KOHBEPTAaX PAa’NCKHTHL
IeHBI'H TaKEM 00OpasoM:

Hompepr I — 1 py6uas

» Il — 2 pybus

» III — 4 py6ua

» IV — 8 py6Gueii
V — 16 py6ueix
» VI — 32 py6aa
» VII — 64 pybnsa
» VIII — 128 pybaeit

=

B xomsepre IX, wxoTopmit, yToOH He pacmo3Halm Cpasy
MOPANOK PAaCHOJNOMKeHHSA KOHBEPTOB, MOKHO HOJOKATL HAT,
xomsepToM I, mam mempy IV m V, mam B npyrom Mecre,
mOMeMIAIOTCA BCe OCTANBHEE MEHBIH, TO €CTh 45 pybnei.

910T OKYC OCHOBAH HA TOM, YTO H3 DAas3HHX CTeNeHeH
umena 2 MOKHO COCTABHTH M0G0 YMCIO0, He IpepLIMIaiolmee
CyMMy 3THX cremeHelf. PacmpepenenHse jRe IO BOCBME KOH-
BepTaM CYMMH IeHCTBHETENLHO COCTABIAIOT PAM:

20, 2, 122, .28, 4. 23, 26, 9T

a, 3HAYAT, A3 COHEPIKUMOT0 BOCHMEH KOHBEPTOB MOKHO CO-
crapuTh Jdi0Goe Tpebyemoe uwmemo ot 1 mo 255. Ecam ke
Ha3BAHHOE YMCJO MPeBHImaeT 255, TO AJA pacuerToB ymorped-
aserca xoHBepT IX, comepmamuii 45 pyOaeit,
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5. OrrapsiBanue creproi mudps

B neppoif wacTy 5T0ii KEETE TPEBOMAICA HENEH PAJ TAKOTO
pozia (OKYyCOB, OCHOBAHHHX Ha NPH3HAKAX JEJAEMOCTH YACeNT
ua 9. 3xecs ME mpmsemeM Gollee CIOMHEE TPEMEPH, B KOTO-
peix OyZyT mCHONb30BAHH OpmaHakm menamocta Ha 9, 11,
99, 101. Onsz xpaTkocTm OPHEANEAM HTHEM 3a7adaM KaTErOpH-
9ecKyIo §opmy.

1. HauwmunTe coBepiienHO OpOU3BOJLHOE YHCHO, B Ha-
yaje H KOHIe ero NPUNAIATe 0 HYJI; Teoeph CYMMHDYHTe,
Ha4YmHEag ¢ OpaBod CTOPOHE, OepEY®w nadpy co BTOPOH,
BTOPYIO C TpeTheld, TPeThI0 ¢ UeTBePTOH W Tak jaxee, W B HO-
Jy4eEHOM TaKAM IyTeM HOBOM YHCJIe COTPHTe HC3aMeTHO
OgHY UmQpy, a A ee 0Trajgai.

Iipmmep: 7923; mpunmcmpaem Hynm: 079230 — @ cxaa-
mupaeM mocxemosaTensHo 0 +3 =3,34+2=5,24+9 =
= 11 (mmmeM 1, a 1 mecarox mnpmbapiAeM K ciepyomel
cymme), 9 + 7 4+ 1 = 17 (7 mamem, a 1 pecaror npmbas-
nAeM K caefyromeid cymme), uzaxomen 7 + 0+ 1 =8.
IMonysmm 87 153. B sToM umcre saMeHEM LEpy O 3Be309-
koif: 871*3.

Hax ormckats aTy mudpy?

Wrax, mame cyMMEpoBaHme mEQp mapaMm ObIIO YMHO:Ke-
HOeM JaHHOrO umcia Ha 11, Kak 2TO BHAHO B3 3aOUCH:

79 230
T 7923
87153
HonyuemHOR TmCIO, KOBEUHO, FenmTeda Ha 11.

A mpmsEar memmMocTm wmeaa Ha 11 cocromT B TOM, WTO
cymMMa nu(p, CTOAMEUX Ha HeUETHEIX MecTax, m cyMMa uumdp,
CTOAINMX HA YeTHHX MecTaX (BBHIABETaeM HX U3 pAZxa), oquHa-
KOBHL OJA pasHATCA HA YUCHO0, fgenrmMoe Ha 11; mampmmep:

813  84-1-+3=12
7 7-5=12
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Ecaa crepers oavy nudpy, HOIXyamM:

813
VE

ITopOmpaem umena TaxmM o6pasoM, aTo0H Onro 8 4 1 -
+3=7+4+ % mo 12= 7 +*, orkyma * = 5.

2, IloMuosxbTe peifpammoe BaMm ameio Ha 13, mpomasme-
JeHHE BO3BeJUTE B KBajpaT, OTHAMETe OT HET0 KeBajpar
YABOEHHOTO HEeproTo BHIOPAHHOTO 4YHCIA, & B HOIYZeHHOH
PasHOCTH COTPHTE NIPOM3BOIBHEYI HEQPY, a A TOTYac BaM
ee Ha30BY.

Mpamep: opycrs 6Gymer BEOpero wmeno 3. Bumomnmm
nefcrooa:

13-3=239; 392=1521; 2.3 =6; 6% = 36;
1521 — 36 = 1485;
14%5;, 14+ * =4 + 5 * =8,

Bor BapmanT mpegeIymied 3azavud.

BossMaTe Kakoe-HEGYOb YHCIO H HOMHOMKLTE ero Ha 7,
BO3BefHTe NMPOH3BeJeHHe B KBaJpAaT, BHYTHTE K3 Hero KBaJ-
PaT yUeTBepeHHOro ImepBOTC BHOPAHHOIO YHCJIA H COTPHTE
m3 pesyabTaTa Kakylo-HmOyns nmdpy, a A ee OTrajaio.

IlpaMep: ecam BH BHOpanE wmenxo 3, TO

7-3=21; 21% = 441, 4.3 = 12; 122 = 144;
441 — 144 = 297,
7, *+7=9; *=2

IMpmEomo aTOf 3arafkm, Kak M B OpefRIymeM ciaydae,
ocHOBaH Ha mpeo0pasopaEmA BayMaHHOIO UYHCJIA B UHCIO,
rpataoe 11,

378



JeiicTerTenbHO, ecam 3amyManHoe ymelo ofosmaunts NV,
TO, COrJIacHO TpefoBaHmAM 3agadd, NOMKHEL OHTB BHION-
HeHH clefyiomue meficTBrA:

132N® — 222 = (132 — 2%) V2 = (13 — 2) (13 + 2) N2=
=11 (13 + 2) N2

Ham:

TEN?2 — 43N? = (T* —4) N2 = (T + 4) (T—4H N*=
=11 (7 — 4) N2
3. Hanmmure npomsBoAbHOE umeio, MPEOACHBAA K HEMY
B Hagale I B KOHIE IO XBA HYJNA; BHuHTaliTe Temephb moOYe-
pefiHO TpeThlo MEQpPY (HAUMHAS ¢ HpPaBOH CTOPOHHI) M3 Mep-
BoH, yeeamueHHOH# B cxyuae HeobxopuMoctu Ha 10, uyeTmep-
TYI0 B3 BTCPOH, mATYIO B3 TpeThelt m T. x. M3 stmx pasaocrei
ofpasyeTca HOBOe 4uHMCI0. JaMeHHTe B HeM Kakyio-1ubo
nudpy 3Be3TOYKON M HOKAKATE MHE, YTO MOJYYHIOCH.
Haopmmep: 647, mpunmcmepaem mymm: 0064700;

10—7=3,9—4=56—6=0;4—0=4,6—0=6;
64053; 6405 *.

ITpegnaraemoe BHUATAaHOE HOCJIeJOBATENBLHHX Nmdp Opm-
BOJHET OKOHYATENBHO K TAKOMY BHYHTAHEIO:

64700
647

64 053

Ymeao 647 6rrno momuo:xero Ha 100—1, To ectn ma 99,
a BHAUAT, B DPe3yJILTaTe BEUHCIEHAH MOJyYaeM umCIo, Je-
amMoe Ha 99, mosTOMy 9TO YHCIO JOMKHO AeAHTHCA Ha 9
n na 11.

Vmea pamsoe wmesmo, MBI JOKEH Tak momobpars ¥*,
uTofH cyMMa nmdp geammaack Ha 9; ouesmpmo, * = 3.
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Heroropoe saTpypueHme mony<aercs, KOrja CTHPACTCH
nadpa O unm gudpa 9; manpaMep, ecnm 61 Grro gamo 64*53.
HMopOmpas * Tak, 4TOOH 9HCIO HeMHIOCH Ha 9, MH momaim
61’;1 B 3aTPYAHHTEJIBHOE moJI0MieHHe, TaK KaK HE CMOorJig On1
pemnTh, OnuTa JE cTepTa AEBATKA HJIN Hydb. B Tagmx ciy-
9agxX HA OOMOIsF HPHXOZAT TO OOCTOATENBCTBO, 4YTO ICE
umcao RowKHO AeamtThea Ha 11, Taxmm obpasom, mmeeM:

63
45

I pelmaeM ypasneHme:
64+*+4+3=4-+5 10 ecrs 94 *=09.
OTtcwona 6e3ycaOBHO MONydaeM;
* =0,

4. HanmmpTe NOPOH3BONLHOE YACIO € HEYETHHM KOJH-
gectsoM nmudpp. Hammmmrte sT0 e camoe umeno B oGpaTHoM
mopagre. Ioxyumre ppyroe umcio. MeHnmee BhuTHTE H3
Goapmero. ¥YMHOKBTE HONYYSHHYIO Pa3HOCTh HA IPOH3BOMb-
HOe YHCJIO A B HONYYeHHOM IPOU3BEeCHHA COTPATE JBe NAQPEI
¢ cobaroennmeM ABYX ycaosmi: 1) uro0Hn HE OfHA O3 DEX ue
6rria myneM, 2) 4ToOH OfHA H3 HAX CTOANA HA YeTHOM, a Apy-
rag — Ha HeuetHoM Mecre. ObGe mudpm orragarol

Cexper COCTOHT B TOM, 4YTO IIOCJe BRIIOJNHEHAA YKa3aH-
HEIX omepanuii MH moaysaeM 9mcio, paensimeecs Ha 99.
B camom jgeme, mycTts Oymer jfaHo 4mCNo, HAIpAMep OATH-
sHaghoe:

10000a, + 1000, + 100a, + 10a, + a;.

BeunTas w3 Hero «mepeBepHYTOEY dHUCI0, MOXyIacH
B pe3ylnbTaTe:

9999 (¢, — a5) + 990 (ay — a,).
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CremoBatensno, 910 Oymer umcio, Aeldameecs Ha 99.

Ipamep: 85 24%1; 14 258; 85 241 — 14 258 = 70 983.

BoanmeM 3a Mmommrenn 23; 23 70 983 = 1 632 609.

CoTpem mnm¢ps, cTosmme Ha HEPBOM H YeTBEPTOM Me-
crax: 163260y. Ioxysenroe wmeno moumxao meauThea ma 99.
Ilpmarak pemmmoctm ma 99 mojoGen mpum3HAKY AeIHMOCTH
Ha 9 ¢ ToiH TONBLKO pasHEIEN, YTO B ciyIae mexmMocT: Ha 99
cyMMa JBy3HAYHHIX gacTell =mcaa, cumTas cOpaBa HaleBo,
IODKHA medaEThea Ha 99.

Mamem 163260y. Cymma 1 - 63 4 (10z + 6) + v,
mim 10z -+ y + 70 gommua meantsea ma 99. Orcoofa z = 2,
y = 9.

6. Orrajgsinanmue ¢CTATKA OT HeJIeHHAA
HEH3BCCTHEIX YHCEJ

1. Brbepmre cefe TpexsHAYHOe YHCIO W HADWINHTE Ero
IBa pasa,4To0H DOXYUHIOCH IMECTH3HAYHOe ymceao. Ilpn-
GaBbTe K HEMY YHCJIO ¢ @ HOMHOMBTE CYMMy Ha gwmcjo b.
Pagpennre npomspemenme =Ha 143, a B KoHBepTe, KOTOPHII
A BaM jgaM, HaBgeTe OCTATOR OT 3TOrL0 JeNeHHS.

Hpemep: 237;  257257; a = 23; 257257 + 23 =
= 257280; b= 17; 17. 257280 = 4373760 : 143  maer
ocratox 105.

OcraTor mosrygaercs or melenusa npomspegennsa 17 - 23 =
= 391 ma 143, mockonbKy mepsoe pEiOpaHHOE wmeno 257 297,
Oygyem kpateeM 1001, saBmgercs Taxme kpatHEM 143,

OTrageBaronmii MOKeT, KOHEYHO, B KA4UECTBE YUCENI @
u b massarts He ToNbKO 23 m 17, HO W BesKHe ApYrHE Y@CIA,
TONLKO TPENBAPHTENLHO TPOBCPHEB, KAKOH OCTATOK MOXY-
guTCA OT [eN¢HHmA MX TmpomsBefeHnd Ha 143,

2. Bulepnute Kaxoe-mmG0o 9uCI0 (TOIBKO OHO 00A3aTeNBHO
IO/UKHO OBITH HPOCTEIM wmeIOM @ npEToM Gomemmm 3). Bos-
pegare ero b kpappar. IlpmGassre, Hampumep, 162 m pas-
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penare Ha 12. Ocrarok, KoTopHI moay4mTcA OT HeleHu s,
A MOry HammcaTh 3apanee: 7.

3aram{a 9Ta OHmHpaeTCA Ha Clelylmpme NIpeJOOCBIIKA:
Kaxgoe npocToe acao N, Gonpmee 3, OpHBAANEKAT K THILY
6k = 1, mOCKONBKY OHO He eCTH HA YeTHOe YHCJIO, HHE YHCIO,
remmMoe Ha 3. Ero wBagpar, ciegoBaTensHO, OymeT mMeTh

BHJ:
N? = (6% = 1)? = 36k == 12k + 1

m, smaunT, Opm geaenmm mHa 12 macr ocrator 1. Ecam mpm-
G6aBaTh K Kpagpaty umcie 162, To monyumrcA:

N? 4 162 (rpatmoe 12) + 7.

Pasymeerca, BMecto 162 wmommo npmbasiaTts go6oe
Ipyroe 4Ymcao, Haligs OpegBapHTeILHO OCTATOK, KOTOPHIMA
mOJIy9HTCH, eCJIH HTO umCiH0 yBenmumTh HA 1 m pasmeanTh
na 12,

7. OtragsiBanue peayiabTaTa NeMCTBHIL
HaJ{ HeH3EeCTHHIMHE UHCIAMH

1. HHHHII[HTB BﬂﬁpaHHOG YHACJIOC HocCpenaHe Medily IMeCThIo
HyJIAMHO B 3aTeM CyMMHUpyliTe, HAaUEHAA ¢ OPABOH CTOPOHEHI,
mepByio mE@py € 4eTBEpPTOil, BTOPYI ¢ IATO, TPeThio ¢ Ime-
croif m v, . Ilonyumre Takmm myreM HOBOE YMCIO, 3HAYH-
TelAbHO Gonbmee, 4eM HmpefHAyINee. PaspelmTe ero Ha yBe-
JmuyeHHOe B 7 pPAas IEePBOHAYAJLHOE YHCIO B yOemmTech, UTO
A HAONOIY YACTHOE paHbme, 4eM BH ycOoeeTe KOHYHTHL DTH
IeAcTBHA.

Pasrajka ocHOBaHA HA TOM, YTO BCJIENCTBHE BCEX BTHX
CyMMEPOBAHEH OTHEABHKX HAPP MH TOJY4aeM YUCIO, KOTO-
poe 6ymer xparuo wmcny 1001. Ot menenma umcra 1001 ma 7
BCerma noiuxuo obpasoBaThca wactHoe 143.

Mpmmep: 73 864; 00 073 864 000; 0 + 4 = 4; 046 =
=6;0+4+8=8;,4+3=7,6+4+7=13 (unppy 1 npm-
GaBnTh K caemylomeii cymme): 8 +0 + 1 =9; 3 + 0 = 3;
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740 =17;73937 84; 7- 73 864 = 517 048;
73 937 864 : 517 048 = 143.

2. BoapMaTe Ha 3TOT pas TpE OTHENbHHE HEQPPH m obpa-
syiiTe W3 BHEX INEeCTh JRY3HAYHKX YHCE] TakEM o6pasoM,
4ro0B HA B OfHOM m3 HmX nudps He mopropanrcs. Hafinmre
CYMMy INECTH 3THX YHCel W pasjelinTe ee Ha CyMMy BHOpan-
BHX Tpex nudp. OxomuarensHmii pesynsTaT BCeX HTHX
meiicTemit A Oyay BHATHL paEbme Bac.

Uncna, cocraBieHHEE M3 KOMOHMHALEA BHIODAHHHX Tpex
nugp, HA30BeM yuriami dTAX OEGP.

Urax, mur mmeem Tpm nmgppsi: A, B, C. CocraemM ms
HOX IIeCTh YHCEe.:

AB, mmm A- 10 4 B,
AC, mam A- 10 4 C,
BC, mnm B- 10 + C,
BA, anm B- 10 4+ A4,
CA, mma C- 10 + A,
CB, nma C . 10 + B.

CyMMa BTHX 4YHCEN COCTABJIACT:
2(A+B+C)- 10 +2(A+B+C), mmm 22(A+ B4 C).

Honreuuo, sra cysma, fedennad Ha cymMmmy uudp 4 + B +
-+ C, momHa JaTh B 4aCTHOM BCErIa TO ;Ke camoe 4meyao 22,

pmmep: 2, 5, 7; 25+ 982+ 274+ 7240574 750 =
= 308; 2+ 5+ 7 =14; 308 : 14 = 22,

Ecnm coctaBnts u3 tpex nudp He mMeECTs, a HeBATH YMCel,
TO ecTh eCIM K YKA3aHHHIM paHee mecTH yumcaaM upmbapmTh
eme umcia AA, BB, CC, 1o cyMMa OTHX JeBATH 4YHCEI,
JeJleHHaA Ha cyMMmy nmdp, HacT B 4ACTHOM 33.

YUrobu pTa 3ajava mokasamach Gogee TpymHOHN, MOMKHO
MOJAYYCHHYI0 CYMMY UmCces] HOMHOMKATH Ha Kakoe-1ubo 9meio
k, mampmMep Ha 3, Ha 7, Ha 13. Torma mCKOMOe YHCIO TaKKe
yBenmuaTcad B & pas.

383



3. Hapmmute npomssoibHoe TpeXsmadmoe wmeao n. Ilo-
MHO;KbTe ero Ha 37. IlpmbGasbpTe K mpomssemeRnIo YHCIO o.
ITommomxbTe monyueHEyI0 cymMMy Ha 27 m npmbaswre gmcmo b.
Homenmre »rTy cyMMy HA Tpex3HauHble OTpPE3KH, HAyHHAS
¢ Tpapofl CTOPOHH, W A CKaKY, Kakoil Oymer cyMMa »TEX
OTPE3KOB.

Anre6pamueckm 3Ta 3ajada OpPeJCTABETCA B TaKOM BUIE:

§=273Tn +a) + b = 999 + 27a + b,

npa4yeM S — MeCTH3HAYHOoe YHCJO0.

Hasmnoe umeno, 6oabmee TPeX3HAYHOTO, PABHACTCH YHACTY,
kparronry 999, yBenmueHHOMY HAa CYMMY TPeX3HAYHHX OTpPe3-
KOB BTOTO YmCJa, B3ATHX ¢ OpaBol croporsl, CiegoBaTensbHO,
cyMMa 3THX OTPEe3HOB 6yJIBT B JAAHHOM cJy4Yae COCTaBJIATH
27a + b.

Ipamep: Ba3gaTo uwmexo 324; 37 324 = 11 988; a = 13;
11 988 4+ 13 = 12001; 2712001 = 324 027; b = 41;
324 027 + 41 = 324 068; 068 + 324 = 392 = 27a + b =
= 27. 13 4 41.

Pasymeercs, nua a o b MoskEo nogo0paTh W Hpyrme sHa-
YeHH .

4. BosnMmETe HpPOHBBOJBHOE TACAO N, YMHOMKBTE €ro Ha
qmeno a. K mpomssenenunio an npmbapkTe b E OT BTOrO iKe
OpOM3BEeIeHNA afl OTHEMHATE b, mOTyunTe B HTOTe JBa YHCIA.
PasHocTs EX KBagpaTOB HOZEJNHTe HA MEePBOHAYAILHO B3fA-
TOe YHCJIO.

Pezynprar 5TEHX peiicTBEH cpaBHETE C pe3yILTATOM
MOUX BHYHCJICHHI,

AnrefpanmdecKk: pesyJsbTaT 5THX JelicTBmil mpegcTaBiAeTCa
TaKoil gopMyoi:

(an 4 b)* — (an — b)* 4ab.

= ==
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IIpamep: 47; a =3; 3-47 =141; b=9; 141 + b =
= 150; 141 — b = 132; 150% = 22 500; 132% = 17 424;
22 500 — 17 424 = 5076; 5076 : 47 = 108 m opHOBpEMEHIO
4ab=4-3-9 = 108.

8. Kak MOXHO IpecKasaTs CyMmmy
enie He HANHCAHHSIX UHCEN

OrrageiBatoniuii mpocuT, uToOH KTO-HEGYAL H3 HpHCYT-
CTOYIOMHAX HANwcaj] INPOH3BOJNBHOE NATH3HAYHOE WYHCJO.
BHCTpPo CMOTPET Ha HEro ¥ HeMEeJIIeHHO 3aHCHBAET KaKoe-To
umea0 Ha OyMaskke, mpAdueT OYMaM{Ky B KOHBEPT, 3aRJIEHBACT
o OoTHaer ero KoMy-mm0o m3 mpucyTcTBylommx. Ha »sroit
OyMasKKe HAammCaHA 3apaHee CYMMa UHmCeMN, cJaraeMEe KOTO-
poil, 3a HCKJIIOUEHHEM OJHOr0, YXe 3aIHCAHHOTO, ellje¢ TOIBKO
6ynyT HaOomcamH.

3areM oTrafsBaKmmmii ofpamaercA K APYTOMYy u3 IpH-
CYTCTBYIINAX ¢ HOpock0oil HammcaTs IOA IEPBEM YHCIOM
Kaxoe-TE00 IPyroe, CHOBa COBEPIIEHHO HPOH3BOJILHOE YHCIO,
IOCJe Yero caM HOAOECHIBAET TpeThe W OPOCAT obramaTens
KOHBepTa CYMMEPOBATbh YHCHA, BCKDHTL KOHBePT m yoe-
IUTHLCHA, NPABEILHO JE OBIJIA OpeicKasaHa CyMMa HEeH3BeCT-
HEIX 9HCel.

Ecma wro-nubyns wanmeal, HaopuMep, HepBoe Y@CIO
73 265, To orragmBamuii manier Ha GymMaskke cymmy 173 264.
Hdpyroffi w3 mpHCYTCTBYIOIIEX NHIIET IPOU3BOJBHO B3ATOE
yucao 14 382, orragmpammuit gommceipaeT 85 617:

I namo . .. ... .73 265

II amwo . . . .. . 14382
OtragpiBatomuii . . 85 617
173 264

dror mopamkarommii HeNOCBAMEHHHX (QOKYC 00BACHACTCA
oueHn mpocTo. Bee fmemo ocHOBaHO HA TOM, 49T0, HpEOABIAA
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K IpORm3BONLHOMY narmanaunomy umcay 99 999, Ma ype-
amumBaeM 9To ymeino Ha 100000 — 1, 70 ecrTs moayzaem
YWCJI0, COCTABIEHHOE W3 TEX ’KE CaMHX Nudp, 4To H mepBO-
HA4YaJAbHO B3ATOE, TOJABKO € JONOTHETENBLOU, crogmefl ua
mepBOM MecTe efmEmueil m ¢ mocaepylomell nmdpoil, yMmenb-
INeHHOH Lla eZWHHIY, TO €CTh

73 265 - 99 999 = 173 264.

Bor Takoce uWmCIO W IHEMET 3apance OTrafbBaloImil.
3aTeM, HOCIe TOTO KaK APYroi m3 MpECYTCTBYOINUX HAOAMET
BTOpOe WHCJIO, OTTafHBANIMAi OHCTPO HOAINMCEIBACT TPETEHE
4ymex0, Kamzad m3 Oudp Koroporo OymeT ROHDOTHeHmeM Jo
IeBATE COOTBETCTBYWINNX NHE(P BTOPOrO uHCTA!

14 382 +- 85 617 = 99 999.

Bor m Becs ¢oxryc. Hak pmpamTe, 0B HOCTATOUHO IPOCT.

9. MoMeHTaIbHO BEIYHCICHHOE OIpOHU3BERCHNC
HJIH YacTHOE

dra saragxa OCHOBHBAETCA HAa CBOMCTBAX Kkpyeosulr 4H-
Cel, 0 KOTOPHX MBl y?ke OHCAIA B KHATE pAHBIIE.

Bepem camoe mpocroe Kpyrosoe umcixo 142 857 B Kaue-
CcTBE MHOKEMOIO H HpeqjaraeM KoMy-HEOyOh DOAmICaTh
OpOH3BOALHOE [IBY3HAUHOE HIM TPeX3HadyHOe YHCI0 B Ka-
yectne muEomaTelns. O6asyeMea OOUTH MOJHHEHOCHO HATL
Opom3BeleEMe W NHOIeM ero cjleBa HANpPaBO Ccpasy MOmocie
TOr0, KAK NPOYIA MHOMKATENb.

HKax sro pgemaerca? BemommmM, uto 142 857 samasaetca

1
OeprogoM Aapobm 7 3HaunT, ecam HAMECATH B KAYEGCTBE MIIO-
JRATENA Kakoe-HEOYDb NBYX- WIW TPEX3HAYHOE YMCXO, Ha-
1
opaMep 374, TO 3agada CBOZHTCA K YMHOKEHHIO 374 Ha 3

E 3aMeHe OOJIYIeHHOI0 Ipon3BegeHAd neprojuyecKkoil 1podsio,
Crmenath 9To MOJKHO TAKHEM OyTeM.
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3
Yacmo 374 Muicaenso menmM Ha 7, mONydaeM 53,’; = cpasy
Keé MOPHCTYHAeM I BHIOHCHBAHAIO HCKOMOTO HPOH3BEJeHNA,
3
roropoe Gyger maummathea ¢ 53. Ocraercs 5 Hamomee 3 —

xpateOCTh mepmopa 142 857.

Bea Tpyzmocts cefiuac cocromT B TOM, 4TOGH GHICTPO
YCTaHOBATL HOPAXOK LEdp TOro uwmesaa, KoTopoe obpasyercs
U8 YMHO;KeHHA Hmeprmofa Ha 3. UTo6r ycTaHOBATEL BTOT HOp:-
JIOK, HaXO[HM HOCHenion nudpy mpomssemeHma 3 - 142 857.
dro Oynmer exquEmna, Taxk kaxk 3 7 = 21.

Temepr y)ke m3BECTHO, 4TO Clepylmed mocie 93 OyaeT
cT0ATh nmgpa, Haxomamasgca B umcle 142 857 uemocpen-
CTBEHHO TOCHe eIWHHNE, TO ecTh Hmdpa 4, a Jaablle mouxeT
mo nopagky 285. Haromen ms mocmegmmx AByX mudp (71)
ClIefyeT BEUECTH cTofmiee Bmepexm 53. Bce mpomassepennme,
CleN0BATENBHO, OymeT BHINIAZETL TaK:

534285 | 18.

Jasxce mpr BeG0XBIIOM RABHKE MOKHO IPOM3BOANTE TaKoe
yMHOKeHHe oueHb OnicTpo. IlpmBeneM 37ech eme Aisa npuiepa
yie 0es BCAKAX NOACHEHHIT.

A. TIpousseaeM yMHOMmKeHEE

142857
X 755

IToxcuaTeinae:
755:7=107 %,

6-7 = 42, a mocie 2 caegyer 8 — smaumT, mocue 107 mm-
mem 857; 142 — 107 = 035, a, caemoBaTeabuo, UpcuzLeje-
ume Oymer pasHATHCA 107 857 035.

B. JomycToM, 9T0 HAf0 YMHOKHTH

142857
378
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HopcurTRBacM:

378 : 7 = 54 = 53]; 7. 142857 = 999 999; 99 — 53 =
= 46.

CaemopaTensmno, npomapefenne papaAerca o3 999 946.

l:‘ITOGIBI He IOpenjiaraTh B Ha4ecTBe MHOM{HMOIrO BCe BpeMsd
ogHO m TO e wgmcao 142 857, MOMHO YMHOMKETH €ro Ha
Kaxoe-HEOYnNs apyroe umciao, magpmmep Ha 9, 11 mam 13,
H OpeJioyKUTh HOJyYeHHOE YKCH0 B KAYecTBe MHOKEMOTO
C TAaKUM JAOOCJHHTEJIBHBIM YCJIOBHCM!:

«IIpomy mop maHmEEIM YECIOM NOTUHCATH HPOHBBOJBHLIH
JIBY3HAUYUEH BIR TPEeX3HAYHLIY MHOMKHATENH, YACIA STH Iepe-
MHOMKETL, a 3aTeM NOJYy4YeHHOe NPOH3BeqeHHe pPAasfelNmTh
pva 9 (ma 11 mam ma 13). Pamsme, ueM BH OpmCTynnTe K BH-
NONHEHAI0 3THX AelcTBuil, A y/ke HAYHY 3aOHCHEBATH OKOH-
yaTeNbHOE 4YacTHOE, OpHUYeM B3aNHCHBATL ero Oymy ciaesa
HATPAaBOY.

IMonATRO, uYTO yMHOMeHMe H B3aTeM JelNeHHE Ha TO Ke
camoe uymca0 9 ME MOMeM He NPHHAMAaTh BO BHHMAHEC,
a HMCKOMOE Ha STOT pPas uacTHOe Cpasy »Ke 3alICHBATL COBEp-
MeHHO TaKAM jKe Cmoco0oM, KAKHM B3alHCHBAIM paublle
Opox3BeCHHAC.

10, Orragpieanne uHces, BO3BeJEHMBIX B KBAJparT,
a Tak:ke OBICTPGe USBJIEUSHUE KOPHEe:n

1. SapyMaiite kKakoe-HmOynwr umcao, OGoabmee 7, opm-
GaBbTe K HeMy 7 W BO3peJmTe CYMMY B KBAjpaT, 3areM H3
3aTYMAHHOTO YHCJIA BEYTATE 7 B BO3BEIHUTE PASHOCTE B KBAjl-
par. Uz meproro KepagpaTta BHUTHTe BTOPOH m mpmbaente 17.
CraskmTe MHE OKOHUATEJLHEH PesyabTaT, & g CKaRy, Kakoe
YHCIO BH 2aXyMaJH.

BuecTo umcen 7 m 17 MoiKEO B3ATL TPOH3BOJLHEE UHCNA
aa b.
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Pasenctipo
(n+a?—(n—a)?+b=4ban +0

IONHOCTEI0 OOHAPY:REBACT CYMIHOCTL 3arafKda: HaIJAeKAT
OT NOJYYeHHOr0 YWCIa OTHATH O B PasHOCTE PasicinTh HA
da.

Hanprmep:

13-a=17; 13 4+ a = 20; 13 —a =6; 202 =400;
62=236; b = 17.
400 — 36 + 17 = 381; 381 = 4an 4~ b; 381 — b = 364;
4a = 28; 364 :28 = 13.

2. IloMHOKBTE 3agyMaHHOR UHCIIO HA er0 KBagparT, YMCHb-
menHsH Ha eqmHAKy. CKakuTe MHe HpPOH3BEHeHHme, U 5 Halxy
3amyMaHHOE YHCIO.

Bot cnoco6 orragmsanma:

p=n(n*—1) =n®—n.
Mockoapry (n — 1) < n® — n<n?,
TO n—1<Vp<n.

Yucao n pomwkrao GhTh HeMHOro Goabme KOpHA KyOmwe-
CKOr0 W3 IPOM3BEJIEHUA P; 5TO MO3BONAET HAM €r0 OTHICKATE.

Ecam, panpumep, n = 7, To n? = 49, p = n (n* — 1) =
= 7- 48 = 336. Mmesa mammoe npomsseaeHme 336, YIBEp-
mpaeM, uro 6° = 216<(336, a 7°® = 343°>336; smaunr,
n=1717.



VII. TEOMETPUS THYTOTO JIMCTA, JIEHTHI
I ITAPKETHOH NJIWTKH
1. Ilnockue (huryps! U3 H30THYTOro JUCTA

HepounsEnil Boxk, OynaBka paA o003HaueHAA TOYEK H
rrankuit Gensit amer Gymarm B yMeaOH pyKe MOTyT Jath
Ypok reoMerpmm $es3 HosAcHeHHH HA ClOBax.

F
LD %
M

A 8

Puc. 313

3amacuTech STHEME HEXHTPHIME MaTepHAJaMd # ILpoxc-
JafiTe cEAYATIA Bee MpOCTeilnme OMBITH, X0 KOTOPEIX He CTOAT
OKe MOACHATHL: cHelaiiTe mocpexcTBOM crmbaHma OGymarz
UPAMYH JAEAI0, HepOeHAEKYJIAD, DAapalIelbHYR LIpAMYH,
KBagparT, OpAMOYTOJBHEK, PAaBHOOEIPEHEHIHA TpeyroJbHHK.
Bce st0 MOHO dUpespmHuaifiHO MErKo cHenaTh, IECKOIbKO
pa3 meperuye amct Oymarm (pme. 313).
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Hecronbko Tpymmee wmoXyddTh PacHOCMOPOHKUL mpe-
Y2ONBHUE,

Cormys B raxom-mu6o manpasieHmA Kpail amcra GyMaru,
EMEIEero HeNPaBRIbHYI0 (OpMYy, OOIYYEM ocHoBaHHme AB
Tpeyroibaaxa. 3areM crubaeM nmer momojaM mo amEau EF
m no obe cTopoHKE! OT Touk: E makaimpaeM pepmmin C m D.
OcTapisad HemOABEIRHYI TouKy C, mepermGaeM IHCT BHOJb
geroropoil nmamn CAM taxmm ob6pasoM, uTo0w Touka D TouHO
nerna Ha amEmioo EF; monygaeM Toury (, woTopas Oymer
TpeTheil BepmMEUHON HMCKOMOrO pPABHOCTOPOHHETO TPEYIONb-
HEKa. Temeps yi;Ke NIerko MoMKHO OyneT cHesaTh CTHOEL CTO-
por CG m DG.

ITocrpoenme npasusvrozo namuyeossHUKEE TOCPENCTBOM
crabaEEsa TpedyeT NOCTPOEHHA BCIOMOTATEIBHEIX QHTYD.
Bripesxem m3 GecdopMerrOro JImera
(Bcerma mocpercTBOM crmbaHmg) IpA-

D vV Mo se
N

moyroasrar EFCD (pme. 314), y ko- 7N

TOPOr0 CTOPOUE OYAYT OTHOCHTHCA,

Kak 2 :3. 4 % ¢
Mapuay ero EF = PQ 6ynmey cum-

TaTh 34 BeJEYAHY JmaroHarm Oyny- R
mero NATEYLOJLHEKA. p P
BenoMmmdM, 4TO CTOPOHA HPABHIb- N LK
HOro OATHYTOXLEOKA 00pasyeTca Kak A J

Gonpmmili OTPE3OK €ro AWAroHaj H, II0- %
IeleHHON corjacHo 3070TOMY ceueHnio. & TG F
CrnemoBatenpHO, TIepBasd TPYAHOCTH, O Prc. 314

IpETOM JOBOJBHO CEphe3Hasd, COCTOHT B
OTHCKHBAHEN (IHOCPEACTEOM TOJBKO crECarmii jmera) TOU-
KO, RKOTOPadg AGNHT 0Tpe3ok AB B oTHODIEHHH 30II0TOrO ceue-
HEA.

Hna 2710l menm caegyeT OTHeNATh BEPXHIO YacTh HpA-
MOYrONbHHKA, JAHHOrO HaM B BHAe KBagpata ABCD muumeit
AB; umguAa uacts ABFE Gy[eT cay:KETh BCIOMOraTeIbHOM
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énrypoii, npauem, ouesmauo, AE = _;‘AB. B pamnom Bcmo-

MOTaTelILHOM OPAMOYTONBHEKE NMArOHANbHHIM craboM o6o-
sHaumM nurEo BE. 3ateM, OCTABIAA BEOOXBANKHON TOURY B3,
crubaeM yrox amcra Tak, urobs BF momnao mo BE; aTo pacr
mam mpaMyo BG, a Tawme Toury H, B Koropoi F mmmer ma
BE. Haxonen, cHOBA 0CTaBIAA HEMONBHIKHON Touky F, cra-
G6aeM amer proan EI Tak, urcbm guema EF cobumecTmiach
¢ ammamei BE.

B mecre, rue Touka H cosnanaer ¢ EF, o6ozmavmm Toury 7.
Orpesor ET m Oymer mcKoMOH CTOpOHON HATHYrOJbHAKA.

Boccramasnmpas mocpepctsoM crofaHMs  HepIeHIHKY-
aap ms touxa I, moxywmm Toury 7"

Hansme yske nerxo HalfeM, HPOBEIA OCh CHMMETpPHE
LM, pepmury K, xax cepepuny orpeska T'B, a sarem LN =
=LK. Ocrapnan penogsusEuol Toury N, crmfaeM JmeT IO
aoamm VS tak, utobn TouKa K
oxasaiach Ha AD.

TaKuM myTeM HalfeM TPeTbIo
BepIIFHY HCKOMOTO HpPAMOYTOJb-
HmKa, a mmenno P. Otmckmsa-
HOe OCTAalbHEIX CTOPDOH W Bep-
mug He Tpebyer ykasaHmil.

Hamuoro maerue 6ymer Buom-
caTh B pAaBHOCTOPOHHUH Tpe-
Pmc. 315 VTONBEHK RPAGUAbHBIE WECTRU-
yeoavrur (pmc. 319).
Hocratouno mpomectm jpe ocm cmmmerpum AD u BE,
a saTeM K HafJIeHHOMY Ha @mX nepecededmd neHTpy O mpu-
PHYTb Bce Tps pepmmuEe A, B m C Tpeyroanemka.

Heckoapko cioyuee HOCTPORTL HpABANBHHI IIecTH-
VrOZBHEK Ha KBajgpaTHoM JjmcTe (pume. 316).
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Crknagmpas wpagpatumii amer ABCD Buernepo nrons
npanoit EF n 3atem Baoas npamolt GK, B peayiasrate moday-
uyaeM EKBagparax OGCF.

[TocTponnM m3BecTHHM yKe HAM CcIOCO0OM HA OCHOBAHHH
OF rpeyronbhnka papnocToporHmii Tpeyroashnk OFH. 3a-

6 P C D & P zlt'
z h’,"\‘\y # Hy Z| H l;
// y \J
: £ > F

14 R F ] R
S

Hy H,
A H a8

Puc. 316

Tem B Touke [/ penaem 3armb ZY, mapamnexsnuii GC. Horna
PAcOpaBuM Dech AUCT, HOJYUYHM mecTryroabuuk FH H FH H.

D F M €
g A |
\|
0 W E 7 e
8 A
4 £ 8
Puc, 317

MomobuniM cmocofoM MOMKHO HA KBAJpPATHOM JHCTe OO-
CTPORETb RPAGUAbHLLL GOCLMUY204bHUE, UPHABOAA OOJBLIIOH
kvajgpar ABCD k manenoroMy kBagpary OKCF (puc. 317)
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nan K Tpeyroasaaky OFC (pumc. 318). [Ipapesennne pucyuxn
ne Tpe0ylT BOKAaKAX JaldbHeHmuX OOACHeHA,

S
RJ R&
(]
R,' R,
4 Ry R, 8
Pue. 318

Tpernii papmant pemenmA 3TOH Ke 3agadu jaeT OUEHB
Kpacmeyio ¢arypy — BOCHMHOKOHEUHYI0 B8B€3NYy, ONHCAHHEYIO0
OKOJI0O BocbMEyroasnmra {pmc. 319).

b F ¢
/N
D! o
£¢t ol a6
4 ]
Hf
4 H 8
Pme. 319

B aToM cayuae 3a cTopoHy KBazpaTa MH IpEHEMAeM OTpe-
30K, paBEHI ABOHHOMY nmaMeTpy OKPYMKHOCTH, ONHCAHHOWH
OKOJIO 9TOr0 MCKOMOro BockMmyroabEmKa. CooTBercTBymmgee
crafapue JmEcTA He OpejcTaBifAeT HEKAKOH TpypHOCTH,
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Hpasuavunii  decamuyeosvHur HETPYAHO NOJYYETH H3
IpPaBANEHEOI0 HATAYTQALHEKA HJH IHOCTPOHTH €r0 Hemocpes-
CTBEHHO II0 OPHENALY 30JO0TOr0 Ce-
YeHHA.

OnmcanremM panee cmoco6oM momy-
9aeM TOYKY [N — TOUKY 30J0TOTO Cede-
uEa croposn AE (pme. 320). Ot ocm
comMerpar PQ orkiagsiBaeM PN, =
= PN,. 3areM, ocraBigs TO4Ky FE
HeHONBEIKHOW, marmbaeM yrox Jmera
¢ pepmumHOil A Takmm o6pasoM, urolu 4
A pomamo mHa PQ. Ilpomsoiizer sT0 B Pre. 320
rouke O, KoTopas OyzeT LECHTPOM HCKO-

Moro pecgrmyroibHmKa. OTHCKHBaEEE OCTANBHHX BEPIIEH
e TpefcTaBideT YiKe HEUKAKAX OCOOHX TpYHHOCTEd.

D RQs 4

S,

NP N, E

2. IlocTpoen¥e MPABHILHEIX MHOIOIPAHHEKOB

Hax mpm momoma crmbaumil JEmCTa DOCTPOHTH YETHIPEX-
TPAaHHEK HMJH INeCTATPAHHOK, STOMY HEKOFO Y4YHThH He HAJ0.

Poe. 321 Pmc. 322

BHOJIHQ JAOCTATOYHO IaTh CXeMy JTHX MHOTOrpaHHHEKOR
(pme. 321, 322).

HBCI{O.TILKO TpyAHee 6y,U;GT IOCTpOoHUTH npaeu./wn,bzli 80CHbMU~
2PAHHUE.
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HagaTh caenyer ¢ HOCTpOeHEA paBHOCTOPOHHETO TPEYTO0 b~
uuka ABC (pmc. 323).
Ha opHoii cTopone amcra GyMarm BHKPAHBAIOT CTOPOHE
ABum AC Tpeyronsumka, a 3aTeM TPeYTOJBHEAK crmbaeTcs Tpu
D Py pasa Tak, 9To0H OH HMOBEpHYI-
ca Ha 180° Boxpyr mmumii CB,
CD u CE, mpuuem Gymara me-
permfaeTca mOOYEpeaHO BIONH
mmEnit BD, DE n CF. Ha-
A F 4! KOHeN NoaydeHHas QErypa
Puc. 323 ABDEFC pasrmbaercss B BCA
HeJAKOM IIOBOPAYHBACTCA LA
ocm FE Tak, 4ro0n oHA Jierjia Ha OCTAJILHYI YaCTh JHCTKA.
Jaapme yme ©e3 Tpyga MOKHO HOJXY4HTH Joema KD’
D’'B', B'A', A'C' = C'F.
I pasusvnurii Osenadyamuepariiik MOKHO IOCTPOATH IBYMSA
coocobamm. llepemii cmocol BaiouaeTcd B CACHYONIEM.

Prc. 324

IMonyuws Ha OZHOM KOHIE AOBOJLHO IIEPOKOH GyMayKHOI
JCHTH TpaBEAbHEEA narmyronbank ABCDE (pme. 324),
HY}KHO er0 OTIO/KHTH HeCKOJBKO pa3, KaK 9TO0 HOKA3aHO Ha
PHECYHEe, & 3aTeM H3 JTOr0 JHCTA BEHIPE3ATh IO TAKOMY iKe
o0pasny BTopyio TEPIAHLY COBepIIeHHO ONMHAKOBLIX IATH-
YILOJNBHEKOB E CIOKHTH 006 TEPIAHJEL BMCCTC.

Bropoit cmoco6 mammoro Kpacmpeil.
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CrnampinaeM momosnaM JmCTOK OyMarm O BepesaeM m3
Bero Gompmoll mpasmabHE pDatmyroassmr HKLMN
(pme. 325) TaxuM obpasom,
uTo0m oxHA m3 cropon LM
OKazalach Ha JAHHA IeC-
peruba.

3aTeM CTpoMM BHYTpH
3TOr0 MATHYIOJBHHKA HeH-
TarpaMM HOCpPEACTBOM paia
O4eHb HeCJOKHEIX crabanmii,
B cepefmHe KOTOporo obpa-
8yeTcA HOBHH HATHYTONb-
ugx ABCDE, cocraBisio-
ol rpaEh ECKOMOTO moje- Pue. 325
Kasnpa. B aror mameunrmit
OATAYTOALEAK CHOBA BIUCHBAEM HEHTArpamM, uTo0H HA mpo-
ROJ/KeHHN ero Jyueit monyunts A, 4,, B,B,, C,C, u r. 1. Haxo-
HeT BEIpe3aeM TpeyroJbHHRE A1B6'2, B,CD,, C.DE,, D,EA,,

/'\ \/

Pmc. 326

E,AB, — nBenaguaTarpaHHEK OyjgeT mOYTH IOTOB; JIOCTa-
TOYHO pa3pe3aTs nuctok mo amamm LA, oe moixoBmHEE Depe-
BEepHYTh W NPHEJATH IPaHAM COOTBETCTBYOMEE B3aUMHBEIA
HAKJIOH.

Ilpasuavneiii deenadyamuepanrur — BTO ONATH-TAKH (H-
rypa, O%eHb JIETKAA JJA BHPESHBAHEA; pECYHOK 326 mocra-
TOYHO O0BACHACT [0,
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3. Basxa GymaskHOH JeHTEI

C Gymasxuoit JmeHTOl, mMeromed OpAMEIe OapajlielbHEE
Kpasg, MOKHO HPOAENHBATL MHOTO MHTEPECHHIX mepern6anmii,
CBA3HBARHHA @ JApYyrEx QOKYyCon.

O6pasopaTe paBHOCTOPOHHEIL TPEYTOMBPHEK B3 GyMasKHOL
aeHTH 09eHb MpocTo. OGpesaem omuH KOHEN JeHTH N0 JHAXH
AB (pmc. 327), OepUeHAUKYIAPHCH K KpaAM JIEHTH, CKIAJ-
BaeM ee IOIHOJIAM M IOCPEHCTBOM BTOT0 moJyuaeM Jauumi CD.
OcrapnAs HemogsmiKHOH BepmIEHY
A, BpamaeM T0uky B pmo Tex mop,
OOKa OHA He NOmafieT Ha MPAMYIO
CD, uro mpomsoitmer B TOuke I[;
mavmA cruba AF mact mam Touky F.

B F H
’f\ Ea)
".7! \\ . 4 _R
A ’ .
oot SE My
/I ,-"-’ \\ II
_"_// ‘\ II
2 o 5
Pmc. 327

Crufas sateM JeHTY no FFE, HOXy49EM TPeThI0O BePHIHHY Tpe-
yronsanka — (. Bropoil pasHOCTOpOHHHH TpPEYIONLEUEK,
FGH, oGpasyeTcA MOCPENCTBOM Eme OfHOr0 mepermba JeHTh
ppoab FG.

Tar e Jerko MOMKHO IOJYYATH DPABHOCTOPOHHANH Tpe-
yronsumk ¢o cropouoit AB, crmban geHTY no amumam AL
un BE.

Kpagpar momzmo merxo 06pa3oBars y KORIOA OFHON JeATH
HJU CCNIA CJIOKETH JBE JIEHTH OJAHAKOBON mupmuH Z 06pe-
8aTh KOHOH (pHC, 328).

Ovuenpb Jerko BAMKETCA JIEHTA B IPABHIBHEIN MATHYTOIb-
HOK; JOCTATOYHO HpPHCMOTpeThed K pHCYHKY 329.
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Horga yaen 6yger ye cTAHYT H BHPOBHEEH 6e3 Kaxoro-nz6o
nepern6a Gymarm, ciemyer oGpe3ars o0a KOHIA, H IOLY4ATCSA
opaBmiabHEE nastEyroasEnk ABCDE. UYrtofm nmokasats,

B c 8 C
----- ?
IR\ I !
N M
| % | ]
I N | |
1 Nk |
Lo D
A b M,
[4 B U
\\x/, \\\ ,,/ N
7N N s
- ~ ,\ //
// \\ > \\ -
D A E

Prmc. 330

gT0 MATEYTONLHAK NeHCTBHTENLHO IPABAJBHEIH, HAI0 Y3CI
«passasarby. [lomyanTea paj Tpanenmil, paBeHCTBO KOTOPHIX
HeTPYAHO Tokazath (pme. 330).

115 BASKE OPABAIBHOIO MIECTHYTOJBFHAKA yIOTpebIAoTCA
npe JeHTH ONHHAKOBOH IEPWHH. STA MARRIYJIALAA TaKike,
Kak 5To puigHO H3 pucyEKa 331, ouems mpoctasd.
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IMpasmasuocTs pmannoil Gurypsr o6HApY;KWBAIOT, KAK
M B MPEABAYIEM clyuae, ¢ HOMOIMbI0 Tpamenmii, HA KOTOPHC
pacnagaorca oba xycka Jente (puc. 332).

Pnc. 331

Teomerpmeii ruyToro mmera sammmanca yie B X VII pexe
nranbaHCKAN MaTemaTmK YpGamo me Asnmso.

VAR AR

4 B’ E’ F
g ) D, A
Puc. 332

Emy ramxe mnpumHajjgeskdT HAeA CBASHBAHEA JCHTH
5 QopMe NATAyroabHEKa m mectmyroxbpmka. Ilocie mero,
TONBKO B KOEIE X IX pexa, neGoasmue paboTH, IOCBAMEHHER
cHenmalJbHO STOMY BOmpocy, Hammcand muguen Cymmapa Pay
n memen, M. T'. Bmmep, xortopmii cmemmanreo paspaboran
ITOCTPOEHEE HpPaBHIBEKEX MHOI'OIDAHHHKOB,
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4. Jlewrsr npocThie H JISHTH! HeoOBIuHbIE

Boabmem ponHyo m goBONBHO MUPOKYK JeHTY Oymard.
Ecia ckrenTs ee koHNB, Kak nmokasano Ha pucynke 333, 1,

Pire. 333

paspesaTh ee BEOJAb, TO MBI HOJYYHM ABa GYyMa:KnBIX KoMbLA
(pme. 333, 2).

Ho ecim opun n3 KOENOB 10l 3Ke JIeHTH Iepel CKICHBANREM
nepesepueM Ha 180° (pmc. 333, 3), To Torna momMyunTCA KpYT,

Pumc. 334, 1, 2, 3

3aBABAHHEN HOHCTHHE YIEBHTeIbHHM y3iaoM. JlemTta, mepe-
wieTeHHas TakmM oOpasoM, He OyJeT mMeTh HE HH3a, HE
Bepxa; HeBOBMOKHO OyeT oIpefesaTh, The KOHIATCA JImIe-
pas CTOPOHA» B HAYMHACTCA (A3HAHKA), HJIA HaoOopor. Jlyame
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BCEr0 B 3TOM MOKHO yOCAMTBCH, MEITAACH 3AKPACHTH TOIBKO
«Bepx» JeHTH. Taxasa MOBEPXHOCTL HA3KBAETCA 0JHOCIMOPOIi-
Hell noeepxHocmvio MéGuyca.

Honpobyiite paspesats 3Ty ICETY EBRoas. lloxydmTea
TOJNBKO OfiMH OyMa;KBEIH KpyT, cIuleTeHHHH ApyraM o0pasoM
(pme. 334, I). @opma nenTH OyaeT Takoil sxe, Kak 0 y MEPOKOH
leHTH Ha pucyHKe 334,2, y KoTopoll mepej CKICHBAHECM
kxomen 6w moBepHYT Ha 360°.

Ecim rakymo aeHTy paspesaTh, ME HOJyYEM OBA KpYra,
COeAUECEAEE, KaK 3BeNbd nenm (pmc. 334, 3). Ecam Bu 3axo-
THTe paspe3aTh eme H eme pas 9TH CHCIJIeHHEe IOJOCH, TO
moJyumTe YK€ TOPLHCBH Y3JH, KOTOPEE HEBO3MOKHO pas-
pasare. Ho MOKHO 9TH JeHTH paspesaTb... HOmEpeK, W HA
9TOM BcAd 3a0aBa KOHUHTCA.

5. YrramesiBaHHe mapreTa

MuEormM uwmTaTenAM OOKAKETCA YAHBATEIBHELIM, YTO
JIOIEe4K? OapKeTa HJIW INIATKE, OO0 KOTOPHIM OHE KamKIui
JeHL OPOXOJAT B PASHHX BeCTHOIONAX, KOPHAZOPaX, MOFYT
OLITs DpefMeTOM MAaTeMaTHYeCKHX pAacCCY;KAeHmI.

@opMul 3TEX NIHTOK 00BYHO O9eHb IPOCTHI, a MX KoMOm-
HAIAA PefKO IOPasAT OPHTAHAIBLHOCTHIO. A BCe-TAKH CTOHT
X0TA OH Ha MEHYTKY 3aJep/KaTh BHEMaHWe Ha CBA3H IapKeTa
¢ MaTeMaTHmKOH.

OO6p4EO 37eCh MH EMeeM IeJ0 ¢ UPABAJIBHHME TPEyroib-
HEKAMA, KBajpaTaMd, INECTHYTONBHEKAMH, BOCHEMEYIOJb-
HRKAME ¥ JBeHANNATHYTOJILHAKAMH,

Bor HeckoaBbKO uwame BCErO BCTpeuaeMHX KoMOmHANmit
(pme. 335):

1. Y3 moutox gByx dopM: TPeyrOJBHEKOR B INSCTHYrOJdb-
HUKOB, KB3JAPATOB H BOCBMOYFOJIBEEKOB, TpPEYrOJIBHMKOB.
O KBaZpaToB.

2. U3 namTor Tpex ¢opM: TpeyroJBHHKOB, KBAJPaTOB I
IMecTAYTOJILERKOE,
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Puc. 335

Mu yse sumaem, uro IImdbarop mommem Onr mepsril
OUpeIeNnTh, 4T0 INIOCKOCTH B OKPECTHOCTAX KAaKOM-HEOYyIb
TOYKH HOJHOCTHX0, 0e3 mpomyckoBs, MoyKeT OHTH 3AIOJHEHA
TOIBKO TPEMA BHJAME NPABHILHHX MHOTOFPAHHHKOB: TpE-
YrONBHAKAMYE, KBaJpaTaMé mim mectryrojgbHEKamu. Opaaro
B JAHHOM CIyd9ae ME DOHAeM HeCKOJBbKO HAJbINe H PACCMOT-
pEM, KaKEMH KOMOWHANZAME pPA3HHX UpPABAIBHEX MHOLO-
YTOIBHEKOB MO;KHO 3aNOJHHETE 0€3 meseil i IponyCKoB ILIOC-
KOCTH BOKpPYT 9TOH TOURE.
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Obo3naunM yepes n YACIO CTOPOH MIOTOYrOJLHHKA, TOTKA

CYMMa BCeX BHYTPEHHHX yrioB 6yzer cocrasuars (n — 2) - 180°,

o (n — 2). 180°
a KaKgeii yroux Oyjger paBeH e

Urobs MOHO ORJIO CIpYONHDOBATH BOKPYT KAKOH-TO
TOYKHA OHpefieJIeHHOe YHCJI0 PABHRIX OPABHIBHEIX MHOTOYLOJIb-
HEKOB, HeobxopmEMo, 4TofnI cyMMa HX YTIOB, CXOJAMEXCS
B JAaHHOH TOYKe, PABHAJACH TOYHO YeTHPEM IPAMEM yTJaM.
HamMeHbIIEE UECA0 MHOTOYTOILHAKOB, KAKOE MOMKHO CTDPYI-
OEpPOBATH B JAHHOH TOYKe MIOTHO, Ge3 mekcH, HOKPHBAA AMI
mWIOCKoCcTh, pasHo 3, Hamboasmee sxe — 6.

HomycreM, 4T0 HepBuill TN 9TAX GEHFYP HACUBKTHBAET N
CTOpOH, BTOpOH — n,, TpeTmH — n,, OpHYEM N, << Ry, << N
Torma cOOTBEeTCTByHOmPEe BHEYTpeHEHe YIIk GYyZYT paBBEEi:

(n,—2)-180°  (na—2)-180°  (ny—2) - 180°

ny 2 na % ny

H]

a4 EX cyMMa, DO OFHOMY Yray H3 KaKIEOT0 MHOTOYTONBHAKA,
6ymer COCTaBIATH:

ny,—2 ng—2 | nyg—2 °
e - S _-180.

Cymma ata gosmrEa Onte pasHa 360°. OTcioga BHBOJK, 470

n,—2+n3-—2+n3—2=2’

ny Na fig
YTo HmOoCJae mpeoOpasoBaHUA [acT:
2 2 2
S—(mtmta) =t
H OKOHYATEIBHO:
1 1 1 1
-1 (1)
CaMmM NIpOCTHM LPABUILHHM MHOIOYroabHEKOM Oymer,
KOHEYHO, TpPeyroIbHIUK.
ITosTomy ycnosuMcg, uro n; = 3, ¥ HOOEITAEMCHA YCTAHO-

LATH, Kakoll eIme MHOTOYTOJNBLHEK MOM(HO CBA3aTh B OJHOH
TOYKEe € TPCYTONBUHKOM,

n, Nig ng
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Torga BBEILCOPABCHCHHOC PABCHCTBO OYACT BRIMAACTH
TaK:

1
stontn=2

1 1
1y

Sl

Otryna

1,4

ng g

|-
s

opa atoM 6 << n, << 12, Tak Kak mpm n, << § mas ng mony-
uaercsa sHauenme () Mim OTpPEUATENBHOE YHCIO, a IpH 7, > 12
Hean3sa COOMIOCTH YCHOBHE, 9TOOH 7y > Ny, MOTOMY YTO YTOJI
OpaBAIbHOTO ABEHAJUATAYTOJNbHIKA HacurnTeBaeT 150°, a yrox
pPaBHOCTOPOHHEro TpeyrodbHuKa mMeeT 60°, 4TO jaer B cymme
210° smaumr, 360° — 210° = 150°. CammiM 6oapmmaM 1o-
9TOMY 3HAYEHHCM AJIA 72, MOKeT OnTh 12.
Ha ocHoBc 2THX HOJNOKEHHH MOMKHO YCTAHOBHTH, 4TO

opm n, = 7 Oypger ny = 42

» n, = 8 »  ng =24
» np= 9 » ng =18
» ny, =10 » nyHe OyHeT UEIBIM 9HCIOM,
» ng =12 » ng=12

Ilpm mepspoit wroMmbmEammm: n, = 3, n, =7, ng = 42,
YIOKETh TmapkeT ue ygmaercsa. Ilpapma, y omHOH CTOpOHSI
RIA y ABYX YTJI0OB TPEYTOJIBHAKA IMIOCKOCTH OyHeT HOJTHOCTHIO
u 6es IpOMYCKOB 3aN0JHCEA STEMYZ TPEMI MHOTOYTOJBHIKAMH,
OfIHAKO JAHHYI0 KOMOHHAI[Ei0 He yXAacTCA HOBTOPHTH Y Tpe-
THETO YIJIa TPEYTOJNBHEKA.

Bropaa m Tperba KoMOmHANEM TAaKHKe He NAOT JIYYMAX
pesyabraroB. EpmacTBennoli xoMOmEammeii, KOTOpaA mMO3BO-
JACT 3aM0NHUTH MIOTHO, 6e3 MyCTOT I HPOIYCKOB, MIOCKOCTE
HE TOJLKO BOKPYT OfHOH TOYKH, HO H BOKPYT BCero TpeyroJb-
BUKA KaK HeJoro, AplideTcA KoMOmHamms n, = 3, ny, = 12,
ng = 12 (pme. 336).
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HcenenyeM, xarkme pesyasTaTsl mact ypasuenme (1) mpm
ponymeumn, uro n, = 4. Torgza
1 1 1

ns ' ng 4

YpasHeHHE 5TO, COCTABIEHHOE OpPH 7y << NI, COCTABAT
yeaopHe: 4 = n, << 8.

Pmc, 336

Honywaem cEHOBa pAX KOMOmHALMIA:
Hpr n, = 5 o6yner ny = 20
» ny, =26 »  ng =12
» nyg=17 »  n, He GyfeT meJBIM YHCIOM,
» ng=8 » mng=2~8

I

I

Uz Beex strmx KoMbuuammi OCYymeCTBEME! TOIBKO CIEYIO-
mEe: 1, =4, nyp =6, ny =12, a rTawke n;, = 4, n, = 8§,
ny = 8, OHE 0CYIECTBEMH B TOM CMEICIE, YTO JAJYT IOJHOE 32~
IoJIHeHZe II0CKOCTH P BCeX BepIIEHAX KBagpara (pme. 337).

IIpr rn, = 5 BE opEa KoMOmBaN@A HEBO3MOMKHA, JTO BHA-
YHT, 4TO YKJIAJbBaHEE NapKeTa HPABUJILHHIMH IATHYFOIb-
naxaMp TpeOyeT B KadecTBe JIOHONHCHON HeNpaBHJIbHEIX
MHOTOYTOJILHIKOB,

CaegoBaTelIbHO, OKOHUATENBHO, IpH CcOOJIONEHON YCiIo-
BmA, uToOH B KaxJoil BepmmMHe CXOAUAMCH TOJXLKO TpA Opa-
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BANLHLIX MHOFOYroJdbHHKAa, IOAYYOM YeTHIPE BO3MOMKRLIE
KoMOEBALHWH, a HMEHHO:; TPeYTOJIBHHKH, NBEHANLNATAYIOIb-
HOKH H [BeHARIATAYrOJBHUKH; KBAKpATH, MECTAYIOIbHAKH
B [BeHANATHYTOJNBHAKN; KBAJ[paTL!, BOCBMOYrOJBUHKE H
BOCBMEYTOALEHAKA; HIeCTOYTONbHAKA, INeCTHYTOJIbHHKA H
INecTAYIOMNbHAKI,

\‘

N

N

AN

N

Puc. 337

IlepefizeM Temeps K KoMOmEANEAM OO 9eThHIpe, TO €CTh
KOTHA B TOYKe COGJEIEBEA MJATOK HO/UKHE CONTHCEH GeTHpo
NpaBOJAbLERX MHoroyroabHmka. Panee mpmpepgennoe ypaop-
HeENe OpEBAMAeT Takol BHJ:

1 1 1 1

TR . 8 _ —_——=

nl-rng—i_n;—{—n; 1’
OpH 3TOM Iy << Tl << Mg << Mg,

[Mocne cepum paccy:mpgeHuif, anaJoroiBkX IOpHEBefJeHNEHN,
OoayumM clegyroompe Kom0nnanpm:

n,=3, ng=23, ng==4, n, =12
i, =3, ng=3, ng==06, n,= 6
=3, n=4 ng=4 n,= 6
n, =4, n, =4, ng=4, n,= 4.
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Mepsan kombuHauma mepmnoisuma. Onmaxo, eemm Our
JouycTanm Apyrme COMCTAHHS Opu TpeTbOX BepilEHaX Tpe-
YrolLHEKOB, noayunanm O y30p,
m3obpamenunll Ha pacynke 338.

Ho B arom yzope Tpeyroab-
Brkm, cobpanumne B Touke B, 06-
pasywoT, cofcTBeHIO roBopA, me-
ATAYTONBHOK, uTO NpEBedo Oum
5Ty kombupanmio K yme pac-
cMOTpeHHOH pomOmHaUZ® OO TpH

4, 6, 12).

Bropas komGmHanmsa xaer
Puc. 338 Taxkoe pacHodOH{CHEEe  IIIATOK
(pmc. 339).
Tperen xoMOEBanusa Jaer TPA OUelb HETECPECEHX  y3o0pa
(pac. 340).
JaMmeTuM, u9TO BCe TpE Y30pa, HECMOTpA HA pasimyme
B pacnojo:KeHUM NAUTOK, OTBERA}T EPAHATOMY YCJIOEMIO,

Puc. 339

yT00H B Ka»<goll y310BOI TOYKe HOBTOPAJNOCH OJHO W TO KE
coueTanue.

Paccmorpam eme KoMOMHAOHI0 O OATH, TO €CTh KOrja
B ORHON TOYKE CXOAATCA BATb DPABUALIKX MBOFOYTOJBHAKOE.
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Pre. 340

ABaJorguHO OpeRHAYIMAM, YypaBHeHme OyJAeT BHTAANCTD
TaK:

OpE 3TOM

Ny << Ry << g << Ny << Ny

TTonyseM TOXBKO ABe KoMOmHALHH:

]‘ nlzsf n2=35 n3:35 n/i:é’ r"’5=4
II‘n’1:37 n2:31 n3=3: 7?'4:3: "’5:6'
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410

MMHE I

Pmc. 341

Heppas xoMOmEAODmA HaeT
UeTEHIPpe O04eHb HHTEPECHHX
yaopa (pme. 341).

3aro Bropas kKoMOmBauUmA
coveraHmil MmO OATH FACT TOJL-
KO OpEH y3o0p (pme. 342).

Cogerammsa mo ImecTs, TO
eCTh couerange IMeCTH MHOLO-



YTOILHAKOB B ONHOH TOYKe, HajgyT TOIBKO OHHH OTBeT,
a HMEHHO:

Ny =n, = ng=n, = nz=n;=3.

i}

Camo cofoif pasyMeercd, UTO WHCJIO MeHee OpPABHIBHHEX
xoMOmHanmil M3 HECKONBKMX TAKHAX ’Ke CaMBX HPAaBHJBHBIX
HpoCTHX QHryp... OecRoHeYHO,

B Bariuennme NPHBENCM TAKYI0 HCTOPHIO-

Ha opmoM pepepoofpabaTmBaromeM OpefOpAATHH CKO-
TIHIOCH MHOTO OTXONOB JOCOK B DEJe HCTPABHIbLEX BHIYK-
IBIX YeTH PeXyTONBHAKOB
(pme. 343).

Hoaroe BpeMsa 3TH OTXOAMI
ne ucmoisdopaxmck. Ho om-
HaAs OfHH H3 pPabOTHHKOB
o6paTET GHEMAHEC, 4TO CYMMa

Puc. 343 Prc. 344

VIJIOB KA@KIOLO BEOYKIOTO YeTHPeXYTOABHEKA COCTAB-
aser 360°, To ecTh EMEHHO CTONBKO, CKONBKO TpeOyeTcs misd
33MOJNHEHAA IJIOCKOCTH BOKpPYT pamHoil Toukm., M3 sroro
HabliofieAms. PONEIACH MEICAb HCIOAb30BATH NOMEUKHE [
IpOU3BOACTEA HApKeTa, ¥Y30p DapKeTa 6L HeOpaLWJbHEIM,
HO 3aTO MaTepmad OnN [iCMeBHH H HCIOAB3OBAICA 10 Ha-
sHageEmio (pmC. 344).



VIII. CYETEI

1. IMepro0siTHBIE CUETHY

OTxpriTre DepBOGHTHLIME JIONBMH HHCEJ — B3TO LpegMer
Yype3ppr4aiil0 MHTEPECHHX HNCTOPUYECKUX HCCIeMOBAHUM, b
cueHEaIbHEX TPYHLAX yike MaleKO HPOJBHHYBIIAXCSA BLHEPEX.
Hsyuenme, OTKyZa BegyT CBOe IpPOHCXOKIeHHe HA3BAHHA
ypces, BX BHJOM3MEHEHES B pA3JHYBEIX A3KIKAX, BCE 3TO
pegeT K [OYTH HECOMHEHHOMY BHIBOAY, YTO CYe€T, WHCJHIO,
CHCTEMLI CUHCJIEHAA M TAK JAJCC TeCHO CBABAHBI C €CTECTBEH-
HEIME CYETAMH, KOTODHE H II0 HACTOAMEH HeHB KaKALIA H3
Hac HOCAT ¢ ¢000il U ThICAYM Pas ymoTpedisaer, TO €CTh ¢ HAJL-
HaMH.

O toM cosepmencrse, [0 KOTOPOr0 CYeT HA HAXBOAX
JOBeNl KATAaHUB!, MH Yiie YOOMEHAIW pPAaHBINC, HOITOMY
ge OydaeM OCTAaHABIWBATLCA HA 3THX LPAPONHBIX CYeTax.
Enie mregasno B pasuux 3axoyakax s Iloasme ynorpebasnacs
cueTH B BEAC 3apy0OoK Ha maxxax — xap6os (oTciofa Kapbo-
pagen — pyOap), Taxme, cpedaunkle OEePOYHHEEIM HOMKOM
Aasa obJerveHus CuYeTa 3aCedkl HA HAJKRAX HMJIM OPYThAX
ymorpebasanmck B AHIJME Jasie B TOPTOBGHIX CHENKAaX, BEpO-
arao, po kouna X VII seka. dTm majoukm mocie OKOHYAHAA
pPacueTOB PAaCKAIBIBANACH BIONE HA JiBe IOJOBUHH: ONHY Gpas
OJIATCABINAK HAH KPCARTOP, APYIYI0 — YUDCH{CHHE HJI
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nomKHER. Onm Omum, TakmM 06pasoM, Kak 6n KpETAWNAAMA,
BEeKCEeJIAMHA HMJIH YCKAMH.

JpyraM BEJOM OueHb CTADHHHMWX CYETOB ABIAOTCA 6epe-
60UMBIE CYEMEl, HA KOTOPHIX YHCIA OTMEUAIECL IPH IOMOIH
3aBA3KIBARAA Y3€IKOB,

Y

|
W

O

ST

Pie. 345

Ha pmcynxe 345 maofpaikeno HECKOJBKO THHOB HCpyau-
CKHX BEPEBOYBEHIX CYETOB, TAK HA3HIBAEMHX xguno. DuUKcEpo-
BaHHEe 4@ces UpH moMompm yselkos Omro mesecrno B Espone,
a raxsce B Poccrn, rjae oBE ymoTpeGaAMEch pabIie JOBOJBLHO
9acTo.

OcTatkoM 9TOro ofnuaa ABNAeTCA NPARTHKYeMOe eme
U JOHHHE DACCEAHHEIME IJ0JbME B3aBA3HBAHNE YB3EIKOB...
Ha HOCOBHX IHJATKAaX.

2. Adaxr

C caMmX JaBHOX BpeMeH, KpOMe HalblleB, Malouek ¢ na-
CeuKAME ¥ BEepeBOYEK ¢ Y3IAMH, A cueTa ynorpebiaanuch
KaMemKH, 6ycH, pakymke # T. u. OfHaxo 5T0 He HmpefCcTan-
namo Gospinoro yjao0cTea A0 TeX IIOp, HOKA KAKOH-TO HEms-
pecTHEIE m3o0peTaresb B¢ NPALIed K MEICIH, YT0 ONANAKODLIM
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KaMemKaM HJH JremoHas MOMKHO IpHIATH Pa3amvyHoe 3Hade-
HEE, B 3AaBHCUMOCTH OT TOFO, B KAKOM MecTe HOJeleHHOH Ha
PYOpHKE JOCKH OHH OKaKYTCA.

Torga m popguiaca abax ' — HepBHE Ha CBETe CYCTH B TOY-
HOM 3HAYEEAH BSTOF0 CJIOBA.

Vst ranr i as
Jf.'?:ﬂ?"'JAVAVAVA

|\Jr' I

Pmec. 346

HaxoMy w3 HapomoB [peBHOCTH JOMKHK Onte Omaro-
JapHHK 3a 9TO m300peTeHHE NOCHEIYIOIMAEe BEKa, 0CTAIOCH
memssecTHHM. O TaroM cmocofe cyera BOEPBEHE YIOMHHA&ET
Tepopor, xoropmii omcad: «Erznrare CIATANT HA KaMEIIKAX,
BefA PYRY cOpasa HANes0, TOIAA KRAK DJJINHE BELYT PYKY
cieBa Hampaso» (pmec. 346).

Wz 3Toro MOJKHO CHeIAThH BHBOJ, YTO HepBOHAUANLHEIL
abax Onn mopeneH BepTEKanbHmMm JwHmAME. Ilpemmonarae-
Mui ero BHE JaeT pHCYHOK 347, Ha KOTOPOM pasMemeHHEe
B HECKOJBRHX pyOpHKAX HKAMEMKW CKIANKBAITICA [O-€TH-
mercky B amcao 7 025 301 mam mo-rpeseckn B umemo 1 035 207.

1 CnoBO TpeuecKOro IPOICXO:AeHud, 0003HaualoLIee ¢CTOM,
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Taxme cuernnle TalamOE CPAaBHUTEIBHO OHCTpPO mepexe-
IMBAJACH B YCOBCPUICHCTBOBAINCH. BMECTO YKIAZHIBAHH
KaMemKoB I1auajm Ha 3TEX Tabampax OECAaTh, OLHAKO CHO-
co00M, MOpAMO IPOTHBONOJO;KHEIM NPEMEHAEeMOMY HLIEe.

B mame ppems mKoILHEK NUmeT X YCPTHT EA JOCKE MEJIOM;
B Te e JalexKme CTOJIETHA IMKOALIHK BCI0 JOCKY HOKPHBAJ
TOHKHEM cloeM roayGoll mam ;xenToil mamelbueHHOI TIHHE,
a Ha Heil pmanspamm uepTua Oykpm BIE OEQPH. Bnecro

B8 Alale r
(o]
o © [e]

ol %1080 oo v| |m|rI|m
o
o]

{ 6122

Pmce. 347 Pmc. 348

TpANOKA, KOTOPOI B Hame BpeMsA CTEPAOT MelX ¢ JOCKH, TOTHA
LpOCTO CHIBHO BCTPAXHBAIA JOCKY, BCIELCTBHE 9€r0 HOPOMIOK
CHOBA PABHOMEPHO pacupefessaica Mo JOCKe, H HAOECAHHOEe
ncuesano. Jlmumm pyGpmk 6miam ToEKEe, HO TayOokme m
nostoMy pcerma Ownnm pupEnm. Ha npunemenHOH BRime Ta6-
AMNe HAO@cauo rpevyeck:mM mmebMoM umenao: 2 014 903, pum-
cxuMuE sHakaMm Hammcano: 50 817, apaGexkmmm sxe nmdpanmm:
100 622 (pmc. 348).

3. Mensa pyphagoreana

Tax Gmia HaspaHa OQHA H3 pasHOBHAHOcTed abara, mpen-
CTADJAKmMAA Cepbe3HOe YCOBePIIEHCTBOBAHHE CTADOrO &
OpUOHCHBaeMasd PEMIAHAMHE ImQaropefnam.

VYcoBepmeHCTBOBAaHAE COCTOANO B B3aMeHe KaMEIIKOB,
PACKIAJEBAEeMEIX IO COOTBETCTBYIOIMM pnedeHEAM abaka,
rabiInuKaMI HIR AeTOHAMEA ¢ HAINCAHHKNMA HA HEX NOQpaMH,
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Ilepeneccnme umces, NanWCaHHLIX pAMCKEME Uuppamm, Ha
9T0T ¢HAgaropeiickail cTod» He CRIIO TAKEM YK LPOCTHIM
ngexaonm. IlompoGyem sto cpemats ne
niaa ouenb Goaesmoro umeia 2973,
KOTOpOe B PHMCKHX IHEdpax Oymer
mMeTh Ttakoii mBmp: MMCMLXXIII
mra MMDCCCCLXXIII.
IIpeskme Bcero 5TO uHCIO cCle-
gyeT pasbETH Ha paspagbl JCCAT-
Pic. 349 xoB: MM + DCCCC + LXX + Ili;
3aTeM, YACHAB TOYHO YHMCJIO IHMELL,
JIeCATKOB, COTeH H THICAY, HYKHO OTMETHThL HX COOTBETCTERYIO-
mAaME KeToHaMd B nepnoli, BTOpoi, Tperbeil m ueTBepTOil
pyOpurax, nasmuas ¢ npasoil croponn. Mo srgmy a0 ymeito

Puc. 350

sammcaHHEHIM BHEH3Y Tabamuer. Bpepxy Ttabamusr sammcamo
uyrcao XLDLXXXVII, to ects 40 587 (pme. 349).

Ecam comocrasmTh umcna, HammcaHHKE HO-PHMCHE, € HX
pEgoM Ha TabiaELe, TO MH HOMMeM, KaKoe KOJOCCAalblioe
YIpommeEHe MOOACYCTOB Hapaa abak,
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HanGonee cosepmermEmM Oni prMcKmi abak Toro Tmoa,
KOTOPHH MOMHO YBHAPTH B HEANOJHTAHCKOM My3ee Ipes-
mocTedt (e, pmc. 350). 910 pmocka ¢ HmpOpesaHBHME B Heil
meJAMA, BA0Jb KOTODHX HepeBATajTcAa kocTAmER. MMeerca
7 ZnmBBEX mened ¢ 4 rocrAamKaMm um 1 QAEHHEAA IMENb
C O KOCTAMIKAMH, a TakKe 11 KopoTKEX ¢ 1 mam 2 KocTAmKAMA.,

Hap pnmemsiMm mensmm HaxopgATca o6osHadenus:

cuMBoll 1 X 1 obozHauwaeT mblcayn mulicay

» (N » COMMIL MbICAY

» ((1)) » decamru muicau

» v » maleaul

» C » commu

» X » decamuu

» I » edunuywl

» S} » YHYUR, TO ecTh J[Be-

HafmaTLle 4acTH.

Hamxpas rocramka B BepXHell mednm mMeeT B 5 paz 6oas-
miee 3HA4YeHWE, 4YeM COOTBETCTBYION[AA KOCTAINKA B HMLRHEH
e, CIeI0BATEIbHO, KOCTAIIKA B BepXHel meaum o3HAYaer
O eguHAL, COOTBETCTBYIOmMEro papga. MckarueHrme cocrasider
meds, 0003HAYeRHAA CHUMBOJOM f: B HRMHeH IIWHHOH melan

> 5
BAXONATCA O KOCTAMEK, KOTOPHE 3HAYAT O YELEE ma: 1

B TO }Ke BpeMs KOCTANIKA B BepXHell mexnm osHazaer 6 yHImIT,
TO eCTh HOJOBHHY.

HocTAmKkE B TpeX KOPOTKEX INeIAX HNPaBod CTOPOHHE
abaka 03HAYAIOT:

.S. — non-ysmmn
.. — 4YeTBepTh YHIUA
.2. — mecrada 9acTh YHIHM,

B ommoM m3 Mysees coxpaHmiIcsa afark ¢ ROJKMEKAMA,
BCTABIAeMEHIMA B COOTBeTCTBYIoljEe ruesfa. Ilpmsogmm pu-
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cyHOK ororo afaka IOUTH B HATYPaJbHYI0 BeIHIHHY
(pme. 351).
Ha srom abaxe MOMKHO IpOdeCTh YHCIO:

10 1 1
2390298 + 15+ 5; -+ 75

HanpHelimuM 60NBMEM DPOTpPECCOM B HCTOpHH 3THX Hep-
BEIX CUeTOB OBITIO NpHKpeIeHHe 3HAKOB, TAK 4TO TAOIHIY
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CTAJO BO3MOMHO HEDPEHOCHTH, He ONAcasAch, 9YTO KeTOHH
mepeMemaipTcA. JlaA aT0oro GBI BHICBepJIeH pAj OTBepCTHH,
B KOTOpHE BXOAUIH KOJIHIIKA € HpPHKPEIVIeHHRIMA K HHAM
merToHaME (pme. 352).

He TonbKO B TEXHAYECKOM, HO @ B MATeMATHYECKOM OTHO-
mernn 5T Ta0uamus 61arojgapA ABOMHOMY pacHOJIOKeRHIO
nzdp (B TOPHBOHTAIBHOM M BePTHKAIBHOM pAgax) Okt
sHaunTeNBHEHM maroM soepef. [lpesrme Ha abake mpomaBo-
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IOJIA He TOJNBKO MOJCYeT, CIO:KeHHe W BHYHTAaHHWe, HO H Ka-
KOM-TO HEeH3BECTHHIM HaM cIoco00oM Takske YMHOMKeHHE, JHele-
HOe W JaiKe H3BJICUYEeHHE KOpHeH:.
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7y ([e|@®@| o | o |0 |e@®
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m|e}le | e |e| 0@
] e o 0o 0|00
! o | oo o |0 |0
Poe. 352

4. Kuralickdii cyaHb-IAHb H PYyCCKHE CUETHI

B of6pase KmTalicKmX C4eTOB, HABHBAEMHX CYAHb-NAHDY,
Kax OH /XKEBeT BOCHOMHHAHEE O JIy4ImmAX BpeMeHax abaka.

9TOT WHCTPYMEHT, TAK CHJIBHO HANOMEHAINZH ycoBep-
IMeHCTBOBAEHKE abax, ymorpebraerca B Humrae, kamercs,
3000—4000 mer. Ilosromy, HecoMHeHHO, 9TO m300perenme
caMOX KHOTaHWIes.

Cyaes-manb — OpOJOJNTOBATAS HEpPEeBAHHAA paMKa, pas-
meleEHAs JHWHeilKoH Ha xBe HepaBmsie gacTd. Ilomepex ee
mpogHO yRpemaeHH 9—15 mpyrTees (pme. 353, 354).

Ha ppyThax HaHEBAaHH KOCTAHEIE HAW JepeBAHHHE KpY-
JKOUKA, 00 IATH HA OpYThAX HOR OIAAHKOH, mO ABa — HaQ
meir. Hpymourkm mapg mnamkoii osmagajpr 5, 50, 500 m Tak
majlee — B BaBHCAMOCTH OT TOTO, HA KAKOM IpyTe OHH HAXO-
OATCA.
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Aunomckmit copobar Gomee mpoct (pme. 355).
Pyccrme cuetn namomMmHAaT abaK TOrO BpeMeHH, KOrya

B GesbIMeHHHX pyGpEKAX pacKIajHBATACH OGe3LIMECHHEIC
KaMeIKMA.

Pmec. 336

9ru cuernl (puc. 356) B pykax yMmeroro cueroBofa ObLIH
W OCTAj0TCA eme [(OHKHEe HOpacHoco0lIcHEeM, IpeKpacHo
IOMOTAJOMEM IIpH HojcueTe GOJBIIAX KOJOHH umcesd. Hpam-
(UIEpOBAHHKE CYETOBOJH CHOCOOHEI LIPOM3BOAMTE HA CILTAX
TaKM{e YMHOMKeHme H JeleHHe.

5. Cuernste cronbuxm Hémepa

Ilpe:mpe ueM MEl mepeiijeM K KpaTKoMY oOBACHERHIO YCT-
poficTpa CYeTHHIX MANINH, CKa/keM HeCKOABKO CIOB O JBYX
ApyrEX mjeax B ob6macra oflerdeHHs MOHOTOEHHIX apHdMeTH-
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wecknx Jeficromil. IIpmeemenmas specws tabamura (pme. 357)
opeacTaBiser coboli mupmiickmil cmoco® yMHOMKeHmsA, pac-
opoctpaEeHEnt B Eppome B mosgHee cpenHeBexoBbe W BO
BpeMena Bosposxpennsa.

Muoskmmoe 934 sanmcmBaeTcsa BBepXy, MHOKETEND 314 —
¢ mpasoif croponn. Ilpespme Bcero ymmokaerca 934 ma 3,
7 Ipor3BefeHne 0T YMHOMKeHAA KKIOH B OTHeIbHOCTH NI PEL
(3-9=27,3-3=09, 3-4=12) BuucHBaeTCa B KICTKH
00 04epefy TaK, 9700k YHCIO0 MECATKOB IOMEmatoch HaJ JAHa-
TOHANBHOHI JUWHHAEH, a Ymcio equamI] — nox Heil. To ke camoe
Aenxaercsi OpH YMHOMKEHEH UHCJIA

2 . 2 934 wa 1 m 4. Ecnm gecarkos HeT, TO
#]® 0 ! 3 ~ OBIIETCA RyJIb; HAOPHMEp, 9acThi-
7 91/ 2 Hoe npomssefenue 9 numercs kax 09,

0 0 0 Horga TpeyroibHEEYKE OKaKyT-

9 f 3 g | ©A BaNONHeHHEIME nmdpamm, cym-
MEpDYIOTCH HEQPE BROJIL AUATOHA-

3 3 1 1 ,  7eil, I pesyibTAT 3aUMCHBAETCA TON
6 2 6 KBAJApaToM C JeBoll ero CTOPOHHI;

2 7 6 OpuueM CYMMApOBAHHE HAYHHAETCHA
Pmc. 357 0T KpalHero HOpPAaBOr0 TPEYTOJBHH-

Ka camoro HmaHero papga (6). Ilo-
ayderHoe gmeno 293 276 OymeT DOJTHEIM NpPOU3BENEHUOEM
314 + 934.

Hak Burasamen stor ¢nocol B pIMeHEHHT A YMHOMKEHAA
MHOTOSHAYHHX YHCEJ, BEJHO HA OpAMepe, 3amMCTBOBAHHOM
m3 KEErd moabckoro MarteMarmka ma Bpomera «Apmdme-
THKA TeJHX uxmcel»s. Humra sTa Gmaa mamana B 1620 romy
I MHOFHe IORH CIOyKAJa yue0BmKOM JId ygamelica Moixo-
JIesRa,

Beepxy, ua amrnn AB (puc. 358), Hanmcano MHOMKEMOE:
356 784; c¢ mpasoil cTopomH, y BepTHKaNbHOW Jmemm BD,
dmrypapyer MuoskuTeas: 470 196. Ormensuire mpomasefenns
ONHO3HAYHKX YHCEN BANMCHIBAIOTCA B HIETOYKAX pEIIETHH;
HampumMep, mpomssefenme 9 - 8 = 72 HaxofuTCcA HA Hepece-
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uenmE CTPOKH, ofoamawenmoll umppoil 9, m komoEkm ¢ mmd-
poi 8.

ITp: BHIIOMHEEHH CIO;KEHEA HAMCKOCH QUepemHse ME(pHI
IOpOHSBEJIeHAs 3aNHCHBANAChL cHaYaxa mo jJmemm DC (cmpasa
HaJIeBo), moToM mo juEmE CA (CHE3y BBepx); eci LIpH HTOM

Al 315l617]8|4/B
Y42%6174126|34 V6| 4
Z1 5")\42 —96‘628 7
O
5L8VEL 264 1
, L A
7 6 261247846
|’/
A7
.3:5~ /
E 4/0/9/675"4 D
Pmc. 358

I0JIy4aNack ABY3HAUHAS CyMMa, TO Imdpa ecATKOB 3allHCEH-
pamach 34 paMKoOl, ©mOJ CHEIYIIEM THCIOM.

B mpomssegeEmm moxywmaock 167 758 409 664.

Ha sToM cmocofe 3HAMeHHTHII AHIIHHCKAN MaTeMATHE,
topel; dorapapmos xon Hémep (1550—1617 rr.) obocmo-
BAJl AJEI0 CBOMX CYeTOB, M3BECTHHX IIOJ HAa3BAHHEM CYETHHIX
cronburos Hemepa (pme. 359).

Cpegame cTOJ0ERE € pyIKaMH MOMKHO IEpEJBATATh; 1Ba
KpallEAx cTON0HKA HEHmONBHAKHEL.

Homycram, HymHO yMHOMETb 4681 Ha 7. BeicTpo ykima-
OEBaeM [ABEMKYyI(@eca CTONOHKA HEIOCpPEeJCTBEHHO BO3Ie
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Pre. 359

7eBol HemopBEW:;RHOM JmHelikm TaxmM o6pasoM, YTO BepXHHE
nudps obpasyror umcro 4681. Torma mporms mmdpm 7,
HaNMCAHHOM HAa JeBOH HeNOIBIMXHOM JWHEHWKe, HAHAEM
cIegyomyn IE(GpoByl0 KOMOMHANAIO:

Pne. 360

Uro0sl DONYyYHTH HCKOMOE HpOU3BEJeHHe, JAOCTATOYHO
CyMMEpPOBaTh IMQpLH 10 JHArOHAJN, HAYMHAA C HpPaBoi
CTOPOHEI, W BHIHACATH HX B TOH jKe 0YepeJHOCTH; HOJy4YHM
Torga gmcao 32 774, KOTopoe B caMOM Jele paBHAETCA IIPO-
m3penenmio 7 - 4681.

HecMorpa Ha GoxbImyio OpOCTOTY W ACIIEBHSHY, 8TO HpH-
cmocoGieEne He HAMIIO, OFHAKO, IMAPOKOr0 MNpAMEHERUs.
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6. Homorpadgpusa

O rpaduueckmx Meromax, mpuMCHAEMHX K apEpMeTmie-
CKIM HEHCTBAAM, TOBOPHJICCH YH{e HCCKOJBKO mogpobmce
B raase «[eomerpmueckas apmd-
mermkar. Ogxako Bee upuBepeH-
HEIE TaM CIIOCOOBI, HECMOTPA Ha
CBOX0 IPOCTOTY, TpebyrT KaMm i
pas JOBOJLHO KaHMTeNBHOH pa-
0OTEl IO OTKRIAALBAHHIO B COOT-
BeTCTBYIOINUX EIWHALIAX H3MCpe-
HHES OTPe3KOB, & 3aTeM m3Mepe-
HES B TeX JKe eJHHANAX 0TpesKa,
COCTABIAIMEro pe3yabTaT Jei-
creEd. [losroMy arm cmocoGbi, 0CO0EHHO HIpH TeXHHYeCKHX
BEIYHCJCHHUAX, He MOTJIH HOJYYATH INHPOKOTO IPAKTHUECKOro
OpEMeHEHNS.

8- -8 ~8
7 - -7 -7
6- -6 L5

54 -6 +8
: —‘//\ -4
3 -J -3

2 r2 -2

1 -7 l—t

0 - -0 Lg
Pmc. 361

B ary ouenb ofmmpHy© 001acTh HauepTaTeIbHOH apad-
mermrn ¢panmysckmit Matemarnk Mopme Oxane BBea HOBEIl
MeToJ[, KOTOpHIH HameJ MHPOKOe PAcHpOCTPAHEHHE KAK pas
B 00JACTH UPAKTAKA. Ty CHACTCMY, HAa3LIBaeMyl Homozpa-
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¢ueii, Bce mMEorooOpasme ee BO3MosKHoCTell HanGoJee Jerxo
MOMKHO HOHATb, pACCMOTPEB XOTA OH HECKONBKO CAMEIX

TPOCTHX 3a7ad.
Tprz seprmralbHEe DapaxlelbHsie Jmumz (pzc. 361)
OofeluM B ORMHAKOBOM OTHOIIGENME Ha oTpesk:m. Ecam uwepes
Kakme-am00 [Be TOYKH HA

132 e —70 gpaltAEX JEHAAX OPOBECTH
- —80 :_'g OpAMYI0, TO Ha cpefHel JmAmn
g el L OHA NORWKET HAM CpEeIHION
- ~7  apudmernyeckyio OTPEe3KOB
5= KpaHHIX JHHBH; HaopHEMep,
5~ & = 3_J2E
4 — Ecim ma cpepgmeit nummm
HAuepTHTH IMKALY C JEJeHWs-
1 MO B IBAa pa3a MEHBIIAMH, 9€M
L Ha GOKOBHX IHHAAX, TO, COE-
- N - IAHAA JBe TOYKH IKajx GOKo-
—5 BHIX JIHHEH OpAMOH, mOIyumM
2] —4 2  Ha ec IePeCeYCHHN CO Cpefne
o 3 = JnEEel, pasyMmeercdA,  ye
] - He cpegHeapEPMeTHUECKYI0, a
] ~4 N CYMMYy IOKasaTegedl IOKal
i i = KpailBEX JHEHH, TO ecThb
P p . 4 8=23+5.
Prc. 362 Iloiimem paneme. BwecTo

JeleHAA Ha paBHEE OTPe3KH,
yuoTpebIAeMOro [0 CHX HOp, OpEMEHHM JIoTrapHMmiecKoe
nenerEme amHEHE (pmc. 362). Torza BMecTo ¢cyMME Z = x + ¥,
KOTOpPYI0 MH IOIyunmiIE B LepBOH HOMOrpaMMe, HOTYSHM
cyMMy morapmdMos:

logz = logz - logy,

OTRyQa

z = zy.
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Takaa HOMOrpaMMa fjaetT HaM, CICTOBATENBHO, IPON3BE/C-
HEe moKasareleil MKaX KpaiHWX JAHWH, COCJUHEHHHX Ips-
Moii: 8 = 2. 4,

W3 sTEX Tpex caMEIX MPOCTHX rpad@KOB HETPYAHO HOHATS,
Karme (0oJbIIAe BO3MOKHOCTH KPOIOTCA B MeTOe HoMorpadmm.
MosxE0 Bep mpEMeHATH pasImYHHe IIKANH JAeleRAA JHHM,
pasuBAraTh KpailHEe JHHUM HA PaBHLIe PACCTOAHHUA OT Cpef-
Hell, BMecTo HpPAMEX IHHEH 6park OHY, ABe HIA BCe TpPH
KpUBEIe JHHHHE; HAKOHell, BMeCTO TOTO YTOOH COQUHATH
OTHelbHEe MOKA3aTelH KpaHEWX JWEWH IpaMoH, MOKHO mX
COBIMHATh KaKOM-Im60 ®HOH TOYHO OYepuyeHHOH KpPHBOIL.
IlosroMy MoHO 00pasopEBarh H04TEH OSCKOHEYHOE YHCIO
HOMOIpaMM, Ka:k[JHI pa3 OpmcnocabimBasg BX AiIA AOCTHMKE-
HOA HYXHOH nesam,

7. Cuernele, wau JorapupMEYECKHE, JAHEHEH

Besakme rpaguueckme MeTophl BHUECHeHHH, B IPOTHBO-
DOJIOAKHOCTE paHee PACCMOTPEHHBIM CUeTaM, He [Jal0T TOTHBIX

pe3yJIsTaTOB BHYHCIEHH, a ToXbKo GoJee mim MeHee npu6Im-
3UTRNBHEE pPE3YJIBTATHL

HambGonee pacmpocTpaHeHHBIMA 3TOT0 pofia WHCTPYMEH-
TaMHA OaA Hpﬂﬁﬂﬂ?ﬂeHHHX ooncyYeToB ABIAIOTCA TAaK HA3BI-
BaeMBle CYeTHHE, WJH JorapmMmiecKme, JOHEHKH, TO eCThb
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JTEHeHKM ¢ HaHeceHHoH Ha HmX mranoit. Cocrtoar oHm W3
JBYX LOZBHXHHX YacTell @ NepeIBHTAIOMErocs IOBEpPAY
CTeKJSHHOTO oOKomeuka. IIKaln DONBHMKHHX JIHHEEK II0-
CTPOEHHl HA TOM jKe CaMOM OPHHIAIE JOrapudMoB, 0 KOTOPOM
MH TOBOPHIHE IDH pAacCMOTpEHWH IOCIeHeH HOMOTrpaMMEI,
TO CGCTh

log(a - b) = loga -+ log b;

log(a: b) = loga — logb.

Bnarogapa cBoeli pemepmsEe CYeTHHe JEHEHMKA TaK
HMEPOKO PACHOPOCTPAHEHEI, 4TO Go0Jee feTalbHOE HBIOMKEHHE
HX YCTPOHCTBA MOKHO ONYCTHTE, YOOMAHYE TOJIBKO, 4TO JajKe
caMEe cOBepIIeHHEE W3 HOX, TO €CTh CAMEle TOYHHE H HOJ-
pofHEe B OTHOINGHHH BHYHCIEHEH, HNeHCTBYIOT, ONHAKO,
BCerjja OYeHs MEJJIEHHO, W MHOrOJETHee YIpa)kHeHHe He-
IaMHOTO YCKOPAeT TeMINI BEIYHCIEHAA Ha HHX.

Ha sTEx jXe caMBIX DPEHNZOAX PA3JIHYHEHX MacmTaboB
NOJIBHKEHIX IIKAJA KOHCTPYHDPYITCA TaKiKe CYeTHEE KPYTH.

8. CueTHble MAIIMHBL

Bcaxoro poga cueTsl BHTECHAITCA CYCTHHIMA MalumHAMA,
najg ycoBepIIEHCTBOBAHMEM KOTOPHX Tpm Bexa paboTanz
m Bce eme paboranT KpynHelmime MareMaTHYeCKHEe YMHI,

ABTOpOM TepBON mmem MaliWBH, KOTOPAas Yepe3 COOTBeT-
cTByIOIEee 9uciI0 000POTOB PYKOATRA caMa QMKCHEDPYeT YHCAa,
CKIAJEBAET, OTHAMAET, MHOKHUT, NEJHAT, GBI BEIMKAH MEIC-
narens u MateMarmk Biuea ITackams, Mucaes cronctpympo-
BATHh TAKYI0 MAamMEHY NpHIJA eMy B 15-IerHeM BospacTe,
N Bapy ocymecreienmeM 5TOro saMmicia Ilackanas ymopHo
paboran B teuenme meatrx 10 mjer.

IToouepegno mocrpomn oH Gomee weM 50 pasamumEX
MojeldeH, B KOTOpPHX BOLJOTHJ CTONBKO HAeldl MeXaHHKH,
YT0 eT0 IPeeMBRKA 9epuali B3 3Toro 60raTcTBa He OCYMEeCcTB-
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JCHHHIX AM Hjeil KaKk W3 COKpOBHIMEMLEI. Bce mocTpoeHmHe
Mofield He YHOBJIETBOPAJH TIeHmaibHoro oHomy. Haxomen
B 1646 rony om mocTpous Taxyio MammEHY, KOTOPYIO TPH3HAJ
HOCTOMHONW Ny6IMYHOr0 mMOKasa ®W HPOM3BOACTBA. YeTmipe
9K3EMIIAPA €e NOIIIHW X0 HANIEX BpeMeH. JTo OHIA MAmMEINA,
CHeNHAJbHO NpHcHocobleHHan [OJA MOjCYeTa HAJIOros, cHop-
MHEKOM KOTOPHX B ropope Pyame 6w oten Biaesa. Qopmoii
cBocii MamEPHA HAOOMHUHANA NIAHHRN cyEnydok. Ha ero
KpHIOKe OOMemalJoch BOCEMb KPY/KKOB €O IIKAJAMHA, 0TBEUA-
IOIEMA  COOTHONIEHHID TOTHAIIHEX (PAHOY3CKAX MOHeT
(1 mapp = 20 comp = 240 mpube). Rampnil KpyKok cHaGKeH
ORI PYKOATKOHM, HAJ KPY;KKAMH BHIHEJNCH OTBEPCTHA,
B KOTODHX IOK23HBAJHCh WYHCIA.

BoapmmM HemocTaTKOM MamIMEH OHIIO0 TO, 9T0 KasKIyIO
mudpy HY;KHO OEJIO (QEKCHPOBATH OTHENBHO HOCPELCTBOM
nepeBHKEeHAs CIEeNUANBHOH PYIKE Uepe3 COOTBETCTRBYIOIIee
yucno genenuii, Tak, Hanpumep, uToGH 3adEKCAPOBATEH HAJIOT
B 2 auBpa 15 coas 19 nonbe, HYHHO ORIO OUEPHPOBATE TPEMA
pyroatrama. Ecnm se npumirocs 651 npubaBAThL K 5TOH CyMMe
eme, nomycruM, 98 mmBpos 6 coxb 4 moube, TOrma yske pabo-
tand O IATH PYKOATOK.

ITepprie ycmama mospuedimmx msobperartenedn Oemm Ha-
IpaBlIeRH Ha TO, 9TO0B MOXYYHTH BO3MOMKHOCTH HPHBOLHTH
B [BHKeHHE BCe KPYMKKH ofgHEM 060poTOM 0OmEH pYyKOATKH,
a TaKie HA TO0, 9TOOH U3 HTOr0 ABMKEHHA GHIIH BEIKJIOUEHE!
TC KPY)KKH, Ha KOTODHX 4YHCJIa HE HYKHO ORIO H3MEHATS.

91y mpobaemy pemma JleiiGumn.

M3z pucyrra 363, mpencrapaanomero coboil paspes TaKoTo
eme OYeHb NPIMHTHEHOTO MHCTPYMEHTA, JeTKO MOKHO IO-
HATH, RAKAM HMEHHO cmocobGoM sTa mpobiaema Omna pas-
peleHa.

3mavennTrii I'aycc mamesx HeCKOJIBKO OTJIHYHEIN BEIXOJ
H3 3TOr0 3aTPyAHEHHA, HOCTPOXE B OpMe OKPYII0H MKATY KA
MaleHbKYyI0 yHoOHylo MammHKY, HONYJIADPHYIO B CBOE BpeM:d,
ocoGerno B I'epmanmm.
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Pacupocrpanennble BCIOLY B Hame BpeMA MamWHB —
5TO TAABEEM 00pasoM HOBEHE YCOBEpIIEHCTBOBAHAA, OCHO-
BaEHEHe Ha oOmmX HpeAX CUeTHHX MammHE (pme. 364).

.....
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el IS AN

Pmec. 363

Jomyctam, 4To X0THM CyMMEpOBATH Ha CueTHOH Mammae
aBa Goasmux umcna, HampmMep 1 707 756 701 m 243 965 243.

Pme. 364

VYcramasnmeaeM mo odYepefE Madylo Iepefady Ha pANH
¢ mappamm 1, 0, 7, 6, 5, 7, 7, 0, 7, 1, memaeM ogEH IOJHEIL
000pOT PYKOATKOH, H Cpasy ke MepBOe YHCIO HOKAMKETCH
B HIVKHEX OKOIDKAaX. 3aTeM CTAaBEM Depefayy Ha OAQPH
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3,4, 2, 5ur. n Iocue BToporo noxHOoro 060poTa PyKOATKA
HOABHTCA B OKOIIKAX BHH3Y FOTOBAA CYMMa JBYX JaHHEIX
gpcell, a mMeEHo 1 951 721 944.

Ecnz 3axotmM mnpomsBecTH yMHOMKeHWe, HAIpHMep,
8- 243 965 243, To ycramaBImBaeM Iepeiady y COOTBETCT-
ByIOmMEX HE@p I KejaeM BoceMb 000poToB pyKosaTkou. IIpo-
mapegeEne 1 951 721 944 moaBETCA B HIKHEX OKOMIKAX.

IIpm yMHO;KeHEH HA MHOTO3HAYHOE YHCIO HYKHO KAMKIOMY
obopory pyroATKE mpmpaTe sHaueHme B 10, 100 m Tak mamee
pas Gomrpmee, ueM sHauenme obwaHOTO obGopora. Hexaercsa
3T0 ¢ DOMOIEI0 CHENWANBHOTO PHYAKKA, PACIOJOHKEHHOTO
B BERHel vacTa Mamuasl. Il pr serunTannn BpamaeM pyKOATKY
B obpaTHOM Hampasiesm:. [lejeHHme UPHHIMOKAIBHO CBO-
gurea 1 pergmrannw,. OpeEako gexenume TpebGyer or pafoTaro-
mero Ha MamdHe HCKIIYHTEILHO OHICTPOdl OpPHEHTHPOBKA
I Ha BCeX MAIIMHAX HPEJCTABIACT BCerja CaMyH TPYIHYIO
oIlepanuio.

Bosee coBpeMeHHEe MAIMHE He TOJBKO BHOOJHAKT BCe
YKasaHHHE BHIOIe JeHCTBASA, HO ONHOBPEMEHHO HOLPOGHO
3aNMCHBAIT OX XOI YeTKRAMA Nu@pamMa Ha GYMa;KHEX JeHTaX
HIE [ajke BIECEIBAIOT er0 Ha JmcTe GyMara B COOTBETCTBYIO-
mue pyGparm. Muorme cueTHHE MAMIMHE HOCJIETHAX BEHIIYC-
KOB HMEIOT BMEeCTO Hepefadr KJIABAIOA ¢ nudpaMm, 4TO 3HA-
YATEJBHO YCKOpAeT BHuYmcieHdmda. Her HYKEH TOBOPUTH,
YTO CYeTHHEe MamIMHLI PEIaioT 3aJaYd COBEPIIEHHO TOYHO H,
CJIeI0BATeNFHO, MAIIHHLL TOQATCA AJA BCeBO3MOKHEIX BEIYUC-
JeHd i,

B mocnenHee BpeMsA CO3fAHH BeJIHKOJNENHEE, HO B TO e
BpeMa H HeOoGHYAHHO CIOJKHEIE BJEKTPOHHEE MaTeMaTHYe-
cKme MANIHHE,



IX. BOJBIOINE 1 MAJIBIE HCTOPHYECKHE
IMPOBJIEMBI

1. Tpu KnaccuyecKue 3aJAYH XPEBHOCTH

Memay MEOrEmME TpofaeMaMu reOMeTpPHH TPH BO30Y KA
0COOBII mHTEpeC ¥ MEPBHIX TPCUECKEX MATEMATHKORB.

Bonpocwm 5TH, ymaclemoBaHmsie NO3MHEHIIMMEA BEKAMH,
CTAlN® deM-TO BpPOAe KJIACCHYeCKEX 3amau. Bor omm.

1. Ynsoemme Kyba, To ecth mocrpoenme pelpa TaKoro
ky6a, 06beM KoToporo 6na 651 BEsoe Goabiie o6beMa JaHHOTO
Kyba.

2. Tpucexnua yrna, TO ecTh JeleHHe IIOCKOrO yriaa Ha
TPH paBHEIE YACTH.

3. Ksapparypa kpyra, TO ecTh HNOCTpOeHHE KBajgpara,
IO/l KOTOPOr0 PAaBHsJIACH OH IUIOMAAU JAHHOTO KPYra.

Bee stm Tpm mpobieMml moJKHHL GELIm GHTH paspemensl
HCRIOYATeNBHO reoMeTpmuecKaM cmocoboM, opm HOMOmHE
OIHOTO TOABKO OEPKYJIA H JHHEHKH, Ha KOTOPO# He HAHECEHO
HAKAKAX JeleHuil. B TeueHme MHOTHX [eCATKOB CTOIETHH
yUeHble 33aHAMAJNCH STHME BOHOPOCaMm, He OYAYyYd B COCTOA-
HEM HH pemnTh KX, HE [I0Ka3aTh HX HEPa3pemudMOoCTb.
N tonpro Marematmkum XIX Bpera, BOODY/KCHHHE HOBLIMH,
COBEpPIIEHHHMHE MaTeMAaTHYCCKAMHA MeTOJAaMH, CyMelm JoKa-
8aTb, YTO BCE 9TH 3aJaud HpH B3aMAHHHX YCJHOBAAX HEBO3-
MOM(HO DEIIHTE,
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HloxasaTeanCTBO HepaspemmMOCTH JIBYX TepBHX TpobaeM
CBOJHTCA OpUOAM3ATENRHO K TAKOMY MAaTeMAaTHYeCKOMY pac-
cyxpenuio: 4To6H yapomTh KyO ¢ peGpoM a, HyMEHO HalTH
OTPe30K AIUHOM 2, KOTOPLI oTBeuas O ypasHerno z° = 2a’.

Ilpm penerwm yria ma Tpm paBHEe YACTH, eCIE CHHYC
8TOro yraa o603HAYEM 4epe3 a, a CHHYC TPeTheil ero 9acTm —
yepes ¥, TOJYuHATCA ypasuenme 4z = 3z — a.

drum cnocobom obe mpoGiaeMH, paccMaTpEBaeMEe aHAIM-
THYECKH, NPHEBOJATCA K ypasHenmaM TpeTheil cremenm. Ho
reoMeTpHsA Kpyra (ypaBHeBHe KOTOPOro mMeeT sup x? 4 y? 4
+ Az + By + C = 0) 7 nupamoii nmemm (c ypasHeHEmEM
tana ax -+ bz + ¢ = 0) He BeAyYT K peIIeHHI0 YpaBHEHHI
TpeThell CTeNeHH, MOPTOMY 3TH 3aJaufl ¢ TAKAM OTPaHHYeHHAEM
nepaspemuMu. Opnaxko o6e mpoGaemmr MOryT GHTH pemIeHsl
PasHEMHE cmocobaMm Opr NIOMOINM KPHBHX, 00pasylommxcs
H3 KOHHYECKOTO CCYEHMA.

Tperse 3ajanme, KBaZpaTypa Kpyra, HMeeT HECKOIBKO
HHYI0O OPEPOLY, HO TAKKEe HepaspeluaMo, 0 5TO He TOJLKO IpH
YCIOBHE OTPAHUYeHHsA CPEefiCTE BHINOJIHEHHA 3afaHAA TOJIBKO
JUHeHKOH W NEPKYJIeM, HO X NOpH YCIOBHE yuorpebieBmsa
KPHBHX, KOTOPHX JOCTATOYHO JJIs paspemeudsa OBYX IePBHX
upobiem.

Hey;xenn ;xe orpoMHEIe YCRIEA YaCTO MeHHAJIBHEX YMOB,
pafoTalomux B TeyeHHme MHOTHX CTOJNETHM Haj paspelieHmeM
sTMX 3apmau, mpouanm gapom? Her, moroMy uro B mpomecce
9TO#, Ha MepBHH B3raAn, OecmiogHol paboTel HOOHTO OrpoM-
HOE KOJHYeCTBO BaKHBIX pPEe3yIbTATOB, CHEIAHE OTKPHTHAA,
KOTOphle MMeNH H EMeI0T HePBOCTENeHHOe BHAUYEHHE.

2. 3aMevaTenbHAA MAEd HOJBCKOT0 YYEHOTO
B 00XACTH KBAJAPATYPHI KpyTa

CpenE 3THEX KOCBEHHMIX [OCTH;KeBWH, mOoKaxyii, caMBIM
BKHEIM ABIAETCA YTOUYHEHUE OTHONIEHH S MJIHHBI OKPYHHOCTH
K ee JmaMeTpy — OTHOmeHHmA, obOosHauaeMoro OYKBOH m.
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ITOT 9ECIOBOM 3HAK mMeeT HeOOKIKHOBCHHO BaKHOE 3HAUEHHE
naa Bcell cospeMenHoit MareMaTtmiu. Ilpessne uem mepeiiTm
K OueHBL OeIJIOMYy H3JI0KeHHI0 MCTOPHHE 3TOT0 3HAMEHHTOIQ
3HaKa, OPABEIEM OJHO W3 WBBECTHHX NPHOIMKEeHHEIX perre-
Hmit mpobiaeMir KBagparypst kpyra. Hac ato ocobemHO mHTe-
pecyer MOTOMY, 9TO AaBTOPOM ero OB IOJIAK, M3BeCTHEIH
upmpBOpHEI MarteMatmk kopoas fma III, 6mbmmorexaps
p Bmnamose, Anam Apamanmm Koxamckmii. Hapany co muo-
TYME PYyTAMA TPOA3BefeHAAME 0B B3t B 1685 roqy KEIKKY,

A

Pnmc. 365

B KOTOpO# W TPHBOAUT MHTepeCHHI cmocold mpmbiameHHOTO
BHIOPAMIICHAA OKDPYMKHOCTH, I HpPH STOM BCE BEIYePIMBACTCA
ONHAM-eIMHECTBEHHKM pACTBOPOM IHEpPKyAa (pme. 365).
Pagmyc kpyra AC = 1. B Touke B mpoBogmEM KacaTelb-
HyI0 K Kpyry. OrknagusaeM BF = BC. IlpmEuMas Toukm
B n F 3a neHTpH OKDY:;KHOCTeH, OPOBOAUM IBe HYTH OTHEM
m teM e pamzycoM AC = 1. Iloayumm TOuKy mx mepecede-
Hua G. Xoppa GC 9TEX Iyr mepeceveT KACATEIBHYIO B TOUKe
D. OrgnapgrBaem DE = 3BC; torma AFE Gyner npubnmxeHHo
PaBHATBCA IOJOBHHE IJIEHK OKpy:kHOCTH. II3BecTHO, 9TO

1
AC = CB = BF =1, orcioga BD = tg30° = ¥
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Haneme,
AE’“=AB’-‘—|—BE“=29+(3——%_)g=l£—-2 VT e
= 13,333333... — 3,4641016... = 9,8692317...

Orryna

AE =7/9,8692317... = 3,14153334...

CrnemosatempHO, 3HAaueHHe T ONpeNeNeHO, W TPH BHTOM
TOYHO, [0 HATOTO0 JeCATHYHOTO 3HAKA.
Ommbra cocrasuszer 0,00005931- 2, To ecTs OKOIO

1
15000 Pasayca Kpyra.

3. BenHkmii reoMeTpHYECKHI CHMBOJ

OGosravenme OTHOMEHHA NIHHH OKPYKHOCTH K ee pa-
puycy OYKBOH & HACYHTHIBAET BCETO TONBKO JBA Beka. JTOT
CEMBOI BHBORHTCA OT IPedecKHX CIOB «Ie-
pudepnay HIE «OEPEMETDS.

B uepsmi#t pas yoorpebma ero 8 1706 rony
apramickaii Matemarmk Bmasamc [[mone. Bo
Bceobmee ymorpebieHme 5TOT CHMBOJN BOIIel
anmpb B cepequue X VI Beka, mociae msmammsa
«Ananmza» JleoBapga Oiimepa, umena Ilerep-
Oyprckoii AxameMum HayK.

Opmaro cama upobreMa, Xora # Ges cuMsBo-
mmueckoro obosHaueHma, cymecrsyer y:xe 4000 mer ¢ nmm-
suM. Hecneposarenm mapecTHOH mmpaMupgil Xeolca YCMOT-
pelm B OTHONMIEHAAX €€ PazMepPOB 3aMeTHBIE CJIEJIEl BTOFO Be-
JMKOTO0 CHUMBOJIMYECKOTO OTHOIIEHWA IJIMHKI OKPYKHOCTH K
ee nuaMeTpy. A HMeHHO: YAaCTHOe, HOJY4YeHHOE OT JeleHmA
CYMMHBI JBYX CTOPOH OCHOBAHES HAa BHCOTY MEPAMHAMIH, BHpa-
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staercA umedoM 3,1416 — 3To 3HAUAT YHCIOM 7T ¢ TOYHOCTBIO
IO Tpex 3HAKOB HOCJe 3amAToi.

SHaMeHuTHIE pDammpyc Ameca (mpeBHeHmmE («ygeGHEE»
MateMarmrm, HanmcaHHEIE 3a 2000 mer mo B. 3.) mpEBOJHT
crenyomumii cmocol6 MOCTpOEHMA KBagpaTa, PABHOTO L0 ILIO-
magm Kpyry: «Or6pock oT gEAMeTpa ero JAeBATYH 4acTh H
mOoCcTpoi KBagpaT Cco CTOPOHOMH, paBHOH ocTaJbHOH dacTw,
Gymer OH SKBHBAJEHTEH KDPYTY».
W3 aroro yxasamma ciaemyer, 3To
it Ameca pasHAxocs 3,1605.
CrporTesm OHpaMmihl, OO-BAXH-
MOMY, Ayullle IPOHHRIN B TaHHY

U UL UL S
Ha mppoTaeHEm HOCIexyIo-
mmx 4000 mer & mpertepmelo
mEOr0 maMenermil. Ero gamna Bo3spocia 0T ycTaEOBIEHHOTO

22
ApxmMefoM 3HAYEHHA -, KOTOPO? AABAJO AECATHIHYIO APobh

¢ AByMAa nE@pamMm Hocke 3amATol, Ho pgecATHYHOH Ipolbm
¢ 707 smaramm mocie samaroidr B XIX Bexe.

B macroamee BpeMs OpE HOMOIME 3TEKTPOHHHIX CYETHBIX
MamzH Haimeso y:ke csime 2000 3pakoB mocie 3amsiToi.

Camo#t BamtHOH, NPAMO-TAKE IEepPeJOMHOH, JaTOdl B MCTO-
pum umeaa m Oer 1882 rom, Korma HeMeOKmit MaTeMaTHK
JlmHmeMaHH OKOHUATEABHO YCTAHOBHJ TAMHCTBEHHEIH Xapak-
Tep 3TOTO 3HAKA: YMCIO 7t He MomeT OHTHh KOpHeM anreGpamue-
CKOTO ypaBHeHHA, IAe K03OPMITEHTH BHIPAMKAIOTCA NEJIBIME
YW CIaMH.

4, 3namennTag 3amaya Panxeca

3necs e, Beaex 3a OonsmmME mpobaeMaMuz, paspelIeEme
KOTOPHX ANATCSA Helkle BeKa, OTMETHM elle EeCKOIbKO He6oIb-
IIMX, HO OYeHL YBAEKAaTeNbHEX IO CBOeH mpocToTe BOIPOCOR,
OBIBIIAX KOT[A-TO [JOCTOHHHIME NelCTBHTeNI5HO BEJEKHX MaTe-
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MaTHKOB, HO TeNeph HE3BEAeHHBIX 0 YPOBHA IOUTH FETCKHAX
3ajad.

Opnoft m3 Takmx ppesHefimEX 3afau OHIO CHeNaHHOE
®anecom (VII—VI Bexa 7o H. 5.) BHUYECIeHHG BEHICOTH erd-
HeTCKOU HApPaMulBl OO AJdHe ee TeHH. BepoATHee Bcero, aTo
OBLIO CliellaHO B TaKOe BpPeMsA AHA, KOTAA AJINHA TEHH PaB-
HAeTcsA BHICOTC mpenMeTa, orGpackiBalomero ee. Ho Bo3-
MOMHO Tal#ie, 4TO eHHANBHHH YYeHHK erHIeTCKAX }KPEIoB
y#e Torga yMel H0oJb30BAaThCA OPH3HAKOM NOoJ00WA TPEyroab-
HEKOB.

Prc. 366

Ecma BricOTy mmpaMmpms 0003HAYATH Hem30e)KHEIM 2
(pmc. 366), nImEy ee TeHW — HOCPESCTBOM @, BEICOTY CTOJI-
Guxa — 4epes I, a gnumHEy 0TOpacHEBaeMoll M TeHH — depes
b, T0, KoHeEYHO,

Orcroma

IJTo BCe TOABKO Temeph TaK YAUBHTEALHO HPOCTO, HO KAKAM
3aMedaTelbHEIM OTKDHTHEM OHO OBUIO OJIA CBORro BpeMeHE!

Tor me @anec, y/ke M0 BO3BPANEHME B I'pemmio, pemmmi
H3BeCTHYI0 3amasy o0 OmpefeleHEA pACCTOAHHS Kopabisa
ot Oepera.
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IIycre xopabns Haxopmresa B Touke K (pme. 367), a B Touke
A — npucraas. Hymuo oupememars paccrognme KA.

IMocrpous B Touke A mpaMoii yrosx, @anec OTHOKAI BIOID
Gepera mBa paBHEHX oTpe3ka: AB = BC. B rtouke C oumAth
mOCTPORJA HPAMOH yrol m mex no uepueHgmryaapy CD

D

Pnc. 367

IO TeX mop, IOKa He OUIed X0 TOYKH, n3 Kotopoit K (kopabib)
u B OhIE BROEH JeRamEME HA ogHo# mpaMoil maumm KBD.
ABCD = A AKB, cineposatensno, CD = AK.
Orpesoxk CD wMokHO 6HIO, KOHEUHO, HEIOCPeICTBEHHO
A TOYHO H3MEpHATh.
B bmaMaTm BeKOB OCTAJCA TOT MOMEHT, KOTJA YeJOBEK
OBIaziell TPOCTPAHCTBOM, HEZOCTYDHHM MAJIA ero HOT, AIA
ero pyk H AJAA ero H3MepHTEeJHHOTO IIHYpA.

5. Hecroapko sagau Apxumeaa

Apabcrmit Maremarmk Oue-Bmpysm (X Bex) mepepax
HaM Kax OpHHAJAJIEKAIYo ApXmMmeny CICAYIOHmYIO TeopeMy:
«Ecmm B nyry ABC BumcaTh JOMAaHYIO JHHAO, COCTABICHHYIO
m3 aByXx xopn: AB m BC, To mepmeHAHKYJAAp, ONyIeHHKIH
Ha AB w3 toukm D, nemamell Ha cepefmHe NyrdW, PasmeldT
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nomanyw ABC ma pgse pasEMe wacTH, To ectb, uTo AE =
= EB + BC» (pme. 368).

Wmeercsa, moxamxyi, okoaro fiecATE pasHHX cIocoGOB goKa-
3aTENLCTBA 5TOH TeopeMsnr. OcramopEMCA HA OZHOM, KOTOpHIA
Kak OyATO IPEHANJIEKHT CAMOMY aBTOPY TEOPeMHl, TO eCTh
Apxmmeny.

BozsmeM orpeskn DH = DZ = DB. Ilockonsxky DH =
DB, o LHAD = £ ZAD, cnefopareasso, 1 AHAD =
AZAD, to ecte AZ = AH.

a

Pnc. 368

HNansme: DA — DH = DC — DB, orcioga me AH =
BC; zwawnr, AZ + ZE = BC 4+ EB, OKoHYAaTEILHO JKe
AE = EB + BC.

MHOI‘HE OpaKTH4YeCKHe JIOOA TOTOBEL COPOCHTE: HOUYEeMy
ApxmMeny m ero mosgEefmImM KOMMEHTATOpAM HIpPABENeHHAA
BIech TeopeMa IOKasajach TAKOH BayKHOH, YTO BCe BpPEMHA
OTHICKABAJHACh HOBHE H HOBHE ee JOKA3aTeIbCTBA?

BesycinosHo, OHA HmefCTBATENBHO UYACTO IPUMEHASTCA
B reOMeTpUYecKEX 3a0a9aX I 3aMeTHO 06JeTuaeT HX pelleHme.

Yro6m ybGegmThCA B 5TOM, MOMKHO HOOPOGOBATE pPeIIHTH
3a/la4y, KOTOPYH NPHBOAUT YHOMAHYTHIH yXe 3Hech Iib-
Bupysm: mocTpoHMTEH TPEYroNBHHK, BECE TPH BepIIMHEL KOTO-
poro ne;raan OH Ha JaHHOMH ORPY/KHOCTH @ CyMMa ABYX CTOPOH
KOTOpPOr0 H3BeCTHA.
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Boiee coppeMeRHEM cIOCOOOM 3Ty 3aJauy MOKHO BLIpa-
3uTh Tak. B HexoTopoM Tpeyroasnmke ABC mamm cTopoHa
AB = ¢ m cyMMa OByX ocTanbHRX ¢TopoR BC -+ CA = a +
+ b= rm. UsBecTen Tamke pPAfHyC ONHCAHHOH# OKONO Tpe-
YTONBHAKA OKpYsKHOCTH, HaKk MOCTPOHTH JAaBHHKN TPeyroib-
HAK?

PaccMaTpuBass B OHOM M3 CBOHX HIPOM3BEJIEHMI BOIPOC
HAaXCKIEHUA CYMMH NIpPOrpeccwil, K 4eMy OH 4acTo BO3Bpa-
2 magucsa, ApXaMeH BHABATAN TaKYyHO
TeopeMy: ecam mamsl umciaa A, B, C,
D, F, 13 ROTOPHX KasKKoe Ipemany-
mee 9HCIQ COFePKHT yueTBepeHHOE

8 mocjefyloiee, T0 CyMMa UX, yBeld-
I YeHHada Ha % HAMMEHBIOIET0 YHCJIA
DFI: (E), paBuserca § namboasmero (A)
(pmc. 369).
Puc. 369 CoopmynmpoBarnEoe TakmM 00-

pasoM TeHHANBHEIM MaTeMaTHKOM
3ajjaHde B COBDEMEHHOM BHje HpeNCcTaBIAJIOCH OBl CyMMoMu

HOpOrpeccHn: ¥ 4
tt+7+ w5+

WatepecHO, ofmHAKO, MOKazaTeXbCTBO ApxmMeja.

1 1 1 1
ITyers UXY Z o6osuavaoT 9mcia 3B, 3C, gD, T E.
Torma
1.1
3 4

1

T 1
B+U=44+ -1

A A,

n nopoOusIM 00pasoMm:
C+X=3B, D+Y=13c, EZ=1D,
Orciona

B+C+D+E)+U+X+Y +2)=+(4+B+C+D).
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U+X+Y=1

Mosrony

(B+C + D).

BA-G: D)L BTt A,

3

s 1
ITpeGaBnsaa k 970k cyMMe A m 3aMenasn Z Ha 5 E, mouy-

qaM:

A+B+C+DLE+LE=7FA

SamTpExoBaHHyi0 QETypy
(pmc. 370) Apxmmepn Haspax
apbenonos I TOKA3AI, 9T0 ero
IIOMAh PABHACTCA MJIOMALK
Kpyra ¢ JmaMeTpoM, pas-
HEIM otTpe3ky BD, uro sHa-
YUT QTPE3KY, PABHOMY HepHeH-
NERYIAApHOH NWHEW K fEaMeT-
py AC, BOCCTAaHOBIEHHOH mH3
nyroti monyrpyra ABC.

Puc. 370

Touxm D po nepeceuyeHusda C

O6osmagmm nnomapns apbenoma uepes S:

S=%MW—Mm+ﬂﬂm g0 AC*= (4D + DC)t,

CJIeOBATeNbHO,

S =5 [(AD+ DCy— AD*— DC®| = - AD . DC.

Ho AD . DC = DB? mosromy S = %DBZ.

Quarypy e, DOXOOHYH S3alITPEHXOBAHHOW Ha JaHHOM
pucyHKe, ApXmMep HAsBAJX CAAUHOMOM W ee Mepy Hamied B
Boje Kpyra ¢ gmamerpoM FG (pme. 371).
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Of6ozmaumm mromant caxmHona gepes S. Papmgerca oHa:

S =% (AB* 4 CD*— AC*—DB).

ITogcraBaaa B 10 ypasHenme snawenmsa: AB = AD +
-+ DB, AC =DB u AD = AC + CD, ponyumMm:

S =2 (CD 4+ DBy

B
W1 P\
G
el n }
Q
A SO 0 P (5
~ e
N rd
N 4
4 \¢ £ D/ B8 N /7
) \\\ ///
Ul Y
F P
Prec. 371 Pmc. 372

Ho CD + DB = CE + ED + DB = CE + EB, CE =
= EF mw EB = EG. CregoBaTeJbHO, OKOHYATEILHO

(FE + EGy =7 FG.

T

-7

Pas y: ME paccMaTpzBaeM 9T ApXEMEIOBH HOXYKPYTH

B DOJYKPYTax, TO CKaKeM ellle HECKOJBKO CJOB O POJICTBEH-

EEOe ap0eloHOB U CAIMHOHOB — wiokyae I'mnmorpaTa (V Bek
7o H. 3.).

B noaykpyr, ouepuennsiit us rouram O, pumcas pasHOGE-
pernnil TpeyronsEnk ABC (pme. 372). U3 touexk A umw C
npopefeM HepueHAEKYIAps K AB m CB; mepecekyTtcs OHH
B TOuKe P, KOTOpYIO mpumMeM 3a NEeHTDP OKPYIKHOCTH ¢ pajay-
coM PA, m onmcrBaeM atuM pajgmycoM gyry AQC.
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Ilxomans ABCQA (samTpmxoBamHAn), BaKTIOUEHHAT Me-
KAy IBYMA OyTaMm, TO €CTh IJON(afb TAaK HAa3HIBaeMOH Jio-
HyJH, paBHAeTCA Iaomapm TpeyromsEmka ABC.

IInomans Moy M paBEHA mmomapzm TpeyroasEmka APC

OI0¢ mIOmMans moxykpyra ABC MmEyC miIomams % Kpy-
ra PAQC.

1
Ho & xpyra ABC n % kpyra PAQC mMmeoT paBHHE

1
mromas:, rak kKak AO® =5 AP?%* m mockoasky AABC =

= A APC, T0, 3BHaguT, WIOMANL JIOHYIA AeHCTBETEIBLHO
paBHAercA Iiomanm Ttpeyroasumka ABC.

6. HeCKOJBFKO HHTEPECHBIX IeéOMETPHYECKHAX 3a734
M3 PA3HBEIX BpeMeH

3aamenmTerit MateMatuk Myxammen-Gen-Myca Axnp-I'Ba-
pusmuz (IX Bek) B cBOeM pacCy;KieHHH, KacaolieMcs BOIPO-
COB INpAMEHEHHT TeoMeTpHH

E F G H

1

i

|

I

K anreOpam4ecKEM BE[YHCJE- m—
HOAM, MeAy ApyrEMA IpH- i
BOAWT TAKHe 3aa9d.

I. Hajigm 4mcimo, KBagpar
KOTOPOro, YBeIW4eHHHHE Ha
To ;e 1qmcxo, B3aTroe 10 pas,
pasHsercs 39.

Anrebpamuecknm 5TO BEIpa- :
BUTCS ypPABHEHHEM: i

L

z? + 10z = 39. [ N 0o P

| SIE
I

I | s J

Sl—x —|,

Ans-T'sapmavn cTpOHT Pmc. 373
kpagpar ABCD = z* (puc. 373),

Ha BCeX YeThHpeX ero CTOPOHAaX CTPOHT OPAMOYTOJbHHAKA C

Apyroil cropoHoit, pasHOH %—) Torga xpect AFGBILCONDKJ

Gyner pasen z® 4+ 10z, to ecrs 39.
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Homonams 5TOoT KpecT mo ksappara EHPM ueTHpbMa

MasiienskaMa ksagparamm: AFEJ, BGHI, CLPO, DNMK,

10\2
CyMMa KOTODHX COCTaBIAET 4 « (7

7) = 25, DouyumM Ksaj-
par EHPM, pasauii 39 4 25, to ectp 64.
s sroro ogeBmgHEIM 06paszoM clefyer, 9TO CTOPOHA JaH-
HOTO KBajpara paBEAeTCA 8.

IToaToMmy
AB=x—1]—2BJ =8-2.20 =3,

10 3HAUMT, WCKOMOE YHCIO

4 - i 8 Gyner 3.
% 7 1 II. Haiigm gmcno, wsagpar
% // 1 KOTOpPOTO, yBeIm1eHnsli ma 21,
N (777247 OGyner PpaBHATBCA TOMY iKe

rh
oy W

S % umcay, Baaromy 10 pas.
F 6

9ro smavmrt, 22+ 21 =10z.

Prec. 374 IIycte ¢umrypa ABHK

(pmc. 374) 6ymer mpaAMOyromnsb-

pEKoOM co croponamn 10 m x, a BDMH —ksagparom z2. Torma
opaMmoyroassak ADMK 6Gymer pasem 10z — 22 = 21.

Ha mnonosare orpesra AB mocrpomM xBagpar CBGE.

Orpesox LM O6ygmer, clefj0BaTelbHO, PABHATHCA (%0 — x).

Brramcnaem:

LMFE = CBGE — CDML — DBGF =
= CBGE — CDML — ACLK.

Tax xax onpaMoyronspaxu DBGF m ACLK paBHO3HagHH,
MOKeM HAIHECATh:
LMFE = CEGB — ADMK,
AN
10

LMFE = (E)f"- 2 =4,
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orrynma LM? = 4, cnemosarensno, LM = 2, maxorer,
x=DB = 129 —2= 3.

Heiicreurensno, 32 4+ 21 = 3+ 10.

Oparnysckmit MateMaTEk mepsoil moxosmasr X VIII Bexa
oo ycTaHOBHI HHTEPECHYI0 3aBECHMOCTH MEKAY IJIOIIa-
IAMH TPABHILHHX MHOTOYTFONBHEKOB, BIONCAHHKHX B Kpyr
I ONHECAHBHX OKOJIO TOTO Ke Kpyra.

Y
\J

Pmc. 375

B ragecTse Tex, Koropse mayT mo caegaM ITzgaropa, pac-
CMOTpPHM 5TH CBolicTBa Ha IpuMepe u3ai06i1enHoll nudaropel-
CKOI (QEIrypH, a HMEeHHO NIATHYTOIbHHKA.

Ho str BHaGmomeHERA MOMKHO Jerko 0000mmETh W OJIA OpY-
rIX HPABIJIBHEIX MHOTOYTOIBHIKOB.

Hrax, Jwodo obHapymui, 4To pasHOCTEH IIOMAmed maATH-
yronsaukos ABCDE u A'B'C'D’'E’ papmAercAa mI0IAanu
OATEYTOJIbHAKA, BOHCAHHOTO B KPYT C NHAMETPOM, PABHEIM
cropoue matmyroiasHmka ABCDE (pme. 375).

Tpeyronsunk C'CD’ Momer 6HTBH pasgeleH Ha JBa mpsd-
Moyroabebex TpeyroasEmra CNC' m CND’. TpeyroasHEKE
9TE, 6yOy4H COCTABIEHH APYTEMHA CTOPOHAMH, 00pasyloT pas-
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BoGenpenEHi Tpeyroasank PD'C, yrox KoToporo y BepIIEHE
D’ aBnAerca BHYTpPeHHEM yrI0M IPABHIBHOTO MATHYTOJIb-
HEKA, BINCAHHOrO B KpYT ¢ pagmycoM CD’ mam qmamerpom CD,

Momu0o 3aMeruth, urto Tpeyroasumkm C'CD, D'DE’,
E'EA’, A’AB’, B'BC’ mMeT B CyMMe IUIOIAXb, PaBHYIO
LJI0IaAN HpaBHABHOrO mATmyroasamra MPCQR.

Ecim B OKpy/KHOCTH BOECATE IPABAIBLHHA OATHYTOIBHEK
A'B'C’'D'E’ m B HeM OpOBeCTH KO BCeM CTOPOHAM IepieH-
maryaapu A'J, B'K, C'G m tax fgajee, To HepUeHIIKYIADPE

Puc. 376

o6pasyloT EHOBHIE OpaBmiabHHE wartmyroasEnK GHIJK,
OA0IAaAs KOTOPOTO PAaBHASTCA PASHOCTH INomajeil Bmmcam-
HOTO I OWHCAHHOTO OKOJIQ TOH jKe CaMOH OKPY:XHOCTH OATH-
yroasEEKOB (pme. 376).

W3 memtpa O ounycrmm nepuenpmiyaape OS m ON Ha
GH m C'D’.
Hoayaum:

c'D'

OS=C”N=-—2—-.
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Orpesox OS pasem, caxemosaTembHo, orpesky ND' EHa
OpejEAYIIeM PECYHKe; 0TCIOHA

GHIJK = MPCQR.

Ecnm BMecTo DATHYrONBAAKOB, BOECAREHX B OKPYKHOCTD
H ONMCAHHEIX OKOJIO Hee, MH OyZeM paccMaTpmBATH OKDY:k-

HOCTHA, BOHCAHHHE B ]IpaB]Z[JIBHI:IﬁZ
////////

DATEYTOJBHOK I ONECAHHEE OKOJIO
// f
gy ,,‘

HEeTro, T0 0OHAPYKAM AHATOTMYHYH
BABACAMOCTh MeAy MJIOMANAME
(pme. 377).

IIycrs OA osmavaer pagmy¢
ommcaHHOH oOKpymHOCcTH, OF —pa-
IEyC BOUCAaHHOH orpymuEocTm. Ha
OCHOBe CBOMCTB HPAMOYTOJBHOLO
Tpeyroabrrka OF A MomeM yTBep- £
SfATH, Wia Prc. 377

04 = OF* 4 AP = oF* 1+ 22,

Orcroma

AB®
i

t(QA—O0F) ==

9To o03HAWAeT, UTO pPAsHOCTH NIOmMANel OKpPYKHOCTH,
OUHCAHEOH OKOJO NpaBmILHOro marmyroasHmka ABCDE,
H OKPYXHOCTH, BOHCAHHOHE B 5TOT DATHYIOJNBHEK, PABHAETCA
OJIOMANE OKPYKHOCTH C NEAMETPOM, PABHEIM CTOPOHE 3TOTO
K¢ NATHYTOJBHOKA.

——

Wrrepecer cmoco0 ompefeleREsa NIOMAJA TPeyTroldb-
HMEKA, ¥ KOTOPOro OfHAa U3 BepIINH, HanpuMep B, HefoCTymHA.
IIpn momomu yroabHEKa ¢ yrioM B 60° mposopmm pBe
opamuie BD m EB, cxogammeca B Touke B m obpasylomume
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c upaMoit AC yrawt B 60°; Tpeyronsank DBE — paBHOCTODON-
Hmi (pmc. 378).

IInomangu rpeyroasunxos DBE n ABC, mMeomux ofa-
HAaKOBYI0 BHICOTY, OTHOCATCA APYT K APYrY, KaKk HX OCHOBA-
HAA; CIeNOBATEILHO,

AC

Pmc. 378

A DBE — 723 . DE~,

Orciona

AABC:K}.AC-DE.

dpagmr, nocrarouHo ma3Mepurs AC m DE, urtoler 3aTem
ORHEM NepeMHOMeHHeM HECKOJLKAX YHCed HAHTH HCKOMYIO
NJI0IANb.

CoepeMernHil mTANBAHCKAN MaTeMaTHK HHMeHep Mraio
Jxeper mpmBopHET TAKOH COKpPAIMIEHHGIA CmOCO6 BHIYMCICHHESA
nJ0many IPAaBAABHOTO [BeHAANATAYFOJIBHOKA.

ITomesmmm pmaE@BIH MEOrOYroNBEAK TaK, KAK YKa3aHO HA
pucyure 379, B tpeyronsrurke ABC cropory AC, pasuyio
CTOpOHE NBeHAANATHYTOJIBHEKA, 0603HAYAM Yepes g, CTOPOHY
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CB — ucpe3 b m cropory AB — uepes ¢. OueBmano, uTO
¢ =1, rax kax £ BAC = 150° — 90° = 60°, orcloma mane

b.n-_-%:]/'g',

ac
C
b2 ab p2
A
8
ac | ab al ab | ac
b? ab b2
ac
Pumc. 379

Bea niomapdb [BeHAANATHYrOAbHEAKA BHPAZATCA YpaB-
HEeHIEeM:

S =a* - 4ac + 40"+ 4ab 8.

OTGIOJla mocjie 3aMeHH b @ ¢ EX IpABeJeHHBIMH BBIIIE
BHAUCHHAME HOJY4YHM:

S=3a2+V3)

7. 3amaun Jleonapao xa Bumvum u Tropepa

S1m sajgaum MH BHIEIHJIH, TAK KAK HX AaBTOPH HTOTO
puogEe 3acayrmBaior, OO0 OTHOMEHWH KABONECH WPOLIIEX
BEKOD K MaTeMaTHKe HAUUCAHE COeNEAIhHEE HCCACAOBAHDA.
TeomeTpusa nonpsoBanach O0COGEHHEIM YCHEXOM I HOJHKEIM

Opr3EAHEEM CPefll JKEBOMECIEB, KOTOPHeE TPEBOCXOIHO 3HAIH
HepCIeKTHBY.
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Cpenm pyrommceil reEmannHOro teopua «Taitmolt Begepm»
H pPa3sHOCTOPOHHEro yueHoro JleoHappo pa Bumum maiimeno
MHOTO OPDHTAHAJBHEX MaTeMaTHYECKHX 3aMETOK W MemKAay
HHMH TaKaA reoMeTpHYeCHad 3ajada: ecln opoBeAenb yepes3
TOUKH IepeceyeHAs BUMCAHHON B KBAAPAT OKPYKHOCTH C IHA-
TOHAJIAMH TOTO jKe KBafpaTa JmHOI ab m B To9ke n — TouKe
TepeceueEns JIHHAH ab ¢ TmaMeTpoM fe — HauHeIIs W 3aMH-
Helllk BTOPYI0 OKPYIKHOCTH, TO IOBEePXHOCTH 3TOH MaJeHbKOH
OKDYHOCTH OyIeT DaBHATHCA WMOBEPXHOCTH, 3AKIIOYEHHOM
MeRAy 00emME OKPYMKHOCTAMHE, WM GYNeT HANOJIOBEHY MEHBIE
mOoBepXHOCTH OONBIICH OKPY/KHOCTH.

G 4 /
A
Py L M\ e sl M\N]g
8
N
K L 7
Prc. 380

Ha pucynre 380 Touxm 0603HadYeEs OonbmuMm OyKBAMH.
Otpesox SA mpencrapiager coboff OOJOBHHY QOHATOHANIHA
ONHCAHHOTO0 OKOJO OKpy:kHOcTEH VM KBajpaTa X paBHAETCA
SF, T0 ecTh MOJOBEHE CTOPOHE KBagpaTa, ONACAHHOTO OKOJO
OKpYHHOCTE ¢ pumaMeTpoM FE.

Taxmm o6pazom, keagpat FCEL ¢ pepmmmEaMu, JeKaMEMu
Ha cpefmHAX cTopoH Kpagpara KGIJ, mMmeer B Kauecrse
mOJOBHBH pmaroHamu F.S, m, spauynt, FCEL mpencraBiaaeT
co0oif kBagpaT, OOHCAHHHI OKOJO OKPY/KHOCTH C ZHAMETDPOM
NM. Ho FCEL umMeer mOBepPXHOCTH, 0e3yCIOBHO PAaBHYIO
monopzHEe KGIJ, moCKOIBKY BMemaeT B ce0g d4eThIpe TaK@xX
JKe caMLX TpeyroibHEmKa, Kakmx KGIJ BMemaer BoceMb.
Orcroga cremyer, 9To H HOBePXHOCTEH OKpyxHOcTH NM pas-
HAETCA IONOBHHE IOBePXHOCTH OKpYRHocTHm KEF.
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AnpGpext [iopep He TOJBKO B PYKONHCAX, HO TaKiKe
B KADPTHHAX W KHIMKKAX OCTABAJN MHOLOQUHCIEHHBIC CJCIBE
CBOEr0 MATeMaTHYCCKOTO TAJAHTA H yBIACUEHHA MaTeMATHKOM.
06 sToM cBEmeTeNILCTBYeT 3HAMEHHTHII HIOPEpOBCKHOH Marm-
JecKmH KBajpar, NOMemeHHHN Ha ero «Mexanxoxmm»
(pme. 381) m ABIANOmMEiicA OHEM W3 CAMEIX CTaphIX Marmde-

Puc. 382

ckmx upagparos B Espome. CpmpgerenbcTByeT 00 2TOM Takme
oxHO HebGoasimmoe mpomssefeHme [{opepa, B KOTOPOM re¢HH-
ANBHHA XYZOMHAK OPEBONUT O4eHb XOPOMOH W JITKHH Cmo-
€00 HOCTpoeHHA NPABHJIBHOTO IATHYTOJILHEKA € IOMOIILIO
HEPKYAA, ecld H3BeCTHA TOJBKO AJmMHA cTOpPOoHH. Bocmpo-
H3BOAEM PHCYHOK IO KapTmae [jopepa ¢ ero co6CcTBeHHEIMT
o6o3HaveHHAMA ToYeK OyKBaMu a, b m mmépamm 1, 2, 3, 4, 5
(pme. 382). Tonpko OYKBE, B3ATHE B CKROOKY, OBLIN JOIMCAHEL
mosgHee, HAa OCHOBAHAEM NPHIOKeHHOI0 K KapTHHE AaBTOp-
CKOTO TeKCTa,
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ITocrtpoerme [ljopepa me cosepmeHHO TOYHOE, HO JIA
OpaKTAYeCKHX NleJell BmolHe pocrarouHoe. [ljopep ocosmaer
9T0 H NPOBOJHT 9YETKYI0 TFPAHALOY MEMKIY MaTeMATHUECKH
H OPAKTH9eCKN NPaBHIBHHME Qurypamu. PHcyHOR HaCTONEKO
KPAaCHOPEYHB, 9T0 K HeMy He Tpe0yercs HHKAKHX IOACHeHHI,

WaTepecHo Tawe mpumBeleHEHoe B KHMKKe [jopepa mo-
CTpOEHMEe HpAaBHIBHOTO NeBATHYrOJbHHKa (pmc. 383).

8

[
Prc. 383

K asromy pumcyHKy ciemyer m06aBHTH HECKOJBKO yKasa-
emii, M3 mearpa A onmenisaercsa GONBIION KpyT, 3aTeM TaKAM
e CAMHIM DAgHyCOM CleZyeT HAYepTHTH TPH AYTH H3 TPeX
pepmmHE — B, C, D — paBHOCTOPOHHEro TPeyTOJLHUKA, CO-
equAATE A @ B 0Tpe3KoM, MOfeIATEL €r0 Ha TPH paBHEIE TaCTH,

1
Ha 5 DACCTOARHA OT TOUKH A 1npoBecTH nEPUEHAEKYIAPHO

AB upamyw EF. Orpesor EF Oyper ctopoHCH IpaBEIBHOTO
NEeBATAYTOJABHAKA, BOMCAHHOIO B OKPYMKHOCTH € DagdyCcoM
AE = AF. HymxuBo ckasarb, 4TO H 3[ech LOCTPOEHHE WDH-
6amiennoe.
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8. HeckoiibK0 3aMeUYaTeabHBIX CIIOCOGGE
lIOCTpOEHHﬂ npanmmnmx IATHYTOJbHHKOB

Paz ym Mu 3aEAIECH 3aaYaMH, KOTOPHIM MAaTeMATHKH
BCEX BpEMeH YIedAm MHOTO BHEMAHAA, — 3a71a4aMu IOCTpoe-
HEA TPABAJBHEHX MHOTOYTONBHHKOB [0 HX CTOPOHE MM BIM-
CHBAaHHA X B OKPYHHOCTH, KOIWIA [AaH PAJHEYC, TO YMECTHO
Oyger Takime OpHBECTH eIe HEeCKOILKO APYTruX, Ooiee mo3ji-

£ HHX, UYeM [IOPepOBCKEI,
c1oco00B TOCTPOEHHA mpa-
BHJBHHX  MHOTOYTOJbHH-
KOB, HaUOpEMEP UATHYFOJIb-
HIKOB.

Jlasa  cropoma  AB
(puc. 384). Uz ee cepegmusrD,
a TaKMXe U3 ToOuKH A BOCCTa-
HABJIMBAEM NEPHEHIUKY I~
pu. Pagmycom AD ugeprmm
ZYTY [0 IlepecedeHHA ee C

Pmc. 384 OepUeHAUKYAAPOM B TOU-

ke C. ITUM ke pagEycoM 3

touxkm C ONMHCEIBAEM OKpPY:KHOCTH, Yepes Toukzm B m C unpo-

BOJHM NPAMYH JIAHHI0 [0 OEPECEYSHHA ee € OKPYKHOCTHIO

B Touke F. Pagmycom BF onmceiBaeM ms toukm B nyry FE

no ee mepeceuenms c¢ npaMol. Touxa FE Oymer nepxueit

BepIEHON nATAyrolbHEKa. PammycoM AB ueptuM ayry 1o

mepeceuennsa ¢ gyroit FE B touke M, kotopas tawke Gymer

pepmmHO# narmyronsHuKa. OTsicKaHme mATeH BepmuHh, 1Y,
He OPefCTaBIAET yie HHKAKHX TPYXHOCTEN.

4 D B

A Bor cmoco0 BOMCHBAHEA TPABHILHONO HATHYTOJBHEKA
B OKPY/KHOCTH, HAHHHH HeMemKHM MAaTeMaTHKOM W aCTPOHO-
Mom Morammom Ilpérepom (XVIII sex).

Iycts AB m CD GymayT mByMsa pmaMerpaMd, TepeceKaro-
muEMAcA [oj UpPAMEM yraom (pme. 385).
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Orpesor Cc, pasunii 4. OA, uapanneren AB. Orpesox
Dd, pasamit BO, taksxe mapamnenes AB. IIpamas, coemm-
HAomad ¢ ® d, HepecedeT OKPYKHOCTh B Toukax F m F.
CoepmuaeM mX UpAMEME ¢ TOuKod C m @3 TOUeK Iiepecede-

4 G 4

4
e
E
d J
Puc. 385
8
i H
M
G
A [ D
Pmc. 386

HmA 9Tax upAMuX ¢ AB. W3 Touexk e m / BoccTaHaBImBaeM
pepueHAEKYIApH K AB. Toukm mepeceueHms IepHeHEWKY-
IAPOB C OKPY/KHOCTHIO I OyOyT BCEME 9eTHIPBMA HCKOMBIMHE
BepIIEHAMH OATHYroJbHEUKA: 2, 8, 4, §.
Hdpyroe pemenme TOro ;Ke aBTopa eme Gojliee OCTPOYMEHO.
ITo wacarenpHOH oTRIagHBaeM pagmyc AC m pumaMerp
AD (pme. 386). Toury D coeguuaeM ¢ Toukamu O n B; naaan
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DO m DB mnepeceKkyT oKpYRHOCTH B Toukax G m H. 3areMm
w3 Touku D Kak m3 UeHTpa pajgmycoM, pasusM DG, onmchl-
BaeM IOyry Ko Hepecedenns ee ¢ amuuci CH B 1ouke I, Toury I
coefmHAEeM ¢ A HOpsAMOH, KOTopasd mepecedeT OKPYKHOCTD
B Touke M. Xopma AM Gymer mcKOMO# CTOPOHOH TpPaBHAIB-
HOTO UATHYTOJLHAKA, BIACAHHOIO B OKPY/KHOCTH C qEaMeT-
pom AB.

He coammmoM cIoskHOE [0Ka3aTelbCTBO IPABAILHOCTH
3TEX (UFYyp, OCHOBAHHOe HA NpPHHOUIE 30JOTOr0 CEYEeHHA,
OCTABIAEM YHTATENIO.

9. fu Bpoxer m3 Kyxemrosa

IIpasenerroe cobpanme ¢aKkTOB W3 HCTOPHE MaTeMa-
THKHA ME XOTHM 33aBePIHATH KOPOTKUM yIOMEUHAHHEM O KPYI-
gelflmeM MOJABCKOM MATEeMATHKE, KaKEM OB KPAaKOBCKHI
axazemur fn Bpomer ms Hysxemosa (1585—1652).

WMsa ero cralo E3BecTHO JaJeKO 3a NpefesaMd CTpaHH
KaKk EMA aBTopa pAma mccjefoBanmil B obiactm duiocodun,
MaTeMaTHKH, acTPOHOMEE — HCCIeJoBarmii, Gorareix TBOP-
4eCKEMZ RJeAMHA, DAasBEHYBIIOMH FOPHBOHTH TOIZAIIHEX
MaTeMaTHYeCKHX 3HAHOH,

910 GBI AefCTBATEIBHO HEeJIOKAHEEIA 9eI0BeK ¢ SHIIKIO-
IeMYeCK: pPasBUTEIM yMOM, H09T, ¢uiaocod m ydeHHI, muTe-
pecyloImmiici BceMm npobieMaMm CcBoell 9mOXHW, WYTKEE KO
BCeMy HOBOMY, IPOrpecCHBHOMY.

B o6nactm mareMatuky BposkeK 3aHAMAJCHA, eCHH HAa3bl-
BAaTh BONPOCH, 3aTPOHYTLIE B 3TOH KHMIKKe, WHCIAMH COBep-
IEHHEMA K COLPY/KECTBeHHHME; OH HePBHH COO6IMHI 0 ABYX
HOBHX COApPY;KecTBeHHHX umcaax: 18 416 m 17 296; mupoko
H CaMOCTOATEALHO H3JI0EJ HpolieMy CTPOEHHA NYEIHHEIX
AgeeK; mepsuit B Ilombme BBen B ymoTpeOieHme Ta0IHIEI
Henmepa m mmoroe mpyroe.

Camas GoraTas HOBHIME MaTeMaTH4eCKIMHA HIeaMm paboTa
Bpomera, «Anomxorma Apucrortens m Esxampa», Oba majaHa
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yiKe B caMOM KOHIE ero sKu3Hu. B Hell IpABOAATCA HECKONBKO
HOBHX IOXO0KeHn it m3 001acTH reoMeTpan, 000TaIaeTCA TalsKe
CBEKHMA METOHAMH CHJBHO 3amyINeHHHIH pasgell reoMeTpum
0 3Be3JHHIX MHOFOYTOJBHEKAX.

Bposter nepshiii oxazau, uTo Me#Iy BIRCAHHEIMHA 3BE3[-
HEIME MHOTOYTOJIBHHKAMH ¢ HEUeTHRIM UHCIOM Bepliay

Pac. 387

CywecTsyeT BCerga OfHA Pa3HOBEAHOCTH, CYMMa YIIOB KOTO-
poll paBHAeTCA ABYM NIPAMBEIM YIaaM.

Bpomex mepsnit maa cmocof mOCTpPOGHHA PasHOTO poja
3BE3HLIX MHOTOYTOJBHHKOB ¢ JaHHHM umcaoM pepmmn. On
HaIIeJ COBepIUIeHHO HOBHIA CHOC00 06pa3soBaHuA MPaBAILIBIX
MHOrOYrOJABHAKOB A3 OLHON0 MHOTOYTOJABHEKA ¢ TEM JKe CAMBIM
YMCIOM BepmiaH, JTOT cHocod MONYuHMI HazBaHWme mpaxc@op-
MARUU.

ITepsoe @3 oTMeYEHHHIX 37eCh OJO;KeHHH DBposker AoKa-
3aJ CHAYAJA Ha 3BE3NHOM CEMHYIrOJLHEKE, a 3aTeM pacIpo-
CTPAHAJ [NOKA3AaTCIbCTBO HA JPYTHE 3BE3JHLIC MHOTOYIOIb-
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rokn. OH pasgenmn OKPYMHOCTH Ha CeMBb DAaBHEIX dacTell
A, HaugHAA OT TOUKRA I, COETUHAN KAKAYI0 TPEThI0 TOYKY
(pme. 387). O6pasosancsa 3Be3mHBIl CEMEYTONBHHK, Yy KOTO-
poro cyMma BEyTpeHHEX yraoB 142, 243, ..., 7A1I cocrasaser
9eTHpe IPAMEX yria, a IOCKOIbKY KamKIBII BOXCAHHEH yrol
PaBHACTCA MOJOBHHE COOTBETCTBYIOMEro LEHTPAJBHOrO yTia,
TO H CYMMa BCEX CEMH YIJOB B3BE3JHOr0 MHOTOYLOJBHHKA
paBHAETCH ABYM DpPAMBIM YIIaM.

MomoGaEM 06pasoM MOKHO HOCTYOUTH C AEBATHYTOJ be
HOKOM, € OJHHHAJAUATHYTOJBHAKOM O T. 1.



X. UTPbI, PA3BJIEYEHHA, I'OJIOBOJIOMKH

3meck MH DPAacCMOTPHM CHOBA € MaTeMaTHYeCKOW TOUKH
3peHnsA PAX UTP, KOTOPHX ME Yie Kacajmch, uTOOH CHEIATDH
HeKOTOpHe EHTepecEHE nobapiaennsa. [leppoe ke mMecro Gymer
OTBefleHO TeM HTPaM, KOTOPHX ME [0 CHX IOD COBEPIISHHO

He KacCaJaucChk.

1. Koerm

Ilo «Bo3pacTy» mrp 0CHOBHOE MECTO HOJIKHO OHTEH OTBEHEHO
HTrpe B KOCTH. I/Irpa 3Ta HE TOJBKO OJgHa W3 CaMBIX CTaphHX

Ha cBeTe, HO W OJHA U3 CAMBIX OPOCTHX,
OHEI Hpe,iIGTaB.lIHeT Taroe orpaﬂzquHoe
Hojie NS pasMHINIEHEH, 9TO MROTHE W3
ypTaTelell  HaBepHOEG, YOHBATCA, Kak
MOMHO B HpHMEHBHHE K #Orpe B KOCTH
TOBOPHThL © HKHAaKAX-TO MaTeMaTH4YeCRHX
KoMOmHAOWAX.

ITpasga, mx meMHOro, HO €CTh CpenH
HEX JOBOJLHO HmHTepechble. OcHOBAHL!

<2

BCE OHE HA TOM OPHHOUIE, YTO0 HA NPOTHBOMOJOKHHX CTeH-
Kax KyOmEKa DOMeIaioT BCerga Ymceia, JONOJHAKIEE APYT

gpyra pmo 7, toectb 1 m 6, 2w 5, 3 7 4.
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Msnomenne Kammoll ma Tpex pasOEpacMEX HmKe KoMOHm-
Hau@i HaYHEeM ¢ KOHKDETHOro OpHMepa, KOTOPHHA JIydvmie
BCEro WOSICHAT CYThb [elia, I TOJABKO WOCIe 9TOTO nepeiigem
k obmeMmy Bmay womOmuanmd. ITpepcrasmm cebe gByxX mrpo-
roB A m B.

A ©pocaer aBe kocTm; B, He BHAA OX, NOJIKeH OTrajaTth
YHCJ0 OYKOB HA KAKIOH W3 HHOX.

Ha wocrax smmanm umeaa 5 m 4.

B mpocut, 91068 A OTKPHI mEPBYI0 KOCTH H YMCIO Ha
nuskEell crerke npmbaBul K BepXHEMY YHCIY BTOPOH KOCTH:
2 + 4 = 6. 3areM OycTh OUpPENEIAT CYyMMYy 4YHCEN HA HEM-
HEX cTeHKax ofemXx KocTell um Has0BeT pea3yILTATHL.

A Ha3pBaeT OBA NOJNY4YeHHHX B pPe3yabTaTe HTHX HeHCT-
puit umena: 6 m 5.

B cyvmmmpyer atmn umcaa (6 -+ 5 = 11), moayuenmyio
cymmy BeumTaer m3 21 (21 — 11 = 10), pasBocrs pmenmt
Ha 2 (10 : 2 = 5) =m moxyuaeT WHCIO OYKOB HEPBOH KOCTH: J.
3aTeM mepBoe m3 COOOMEHHEIX eMy umcesl OpubaBaser K 7
(746 = 13), m3 CyMMEI BHYHTACT BTOPOe COOOMEHHOE UHCIO
(13 — 5 = 8) m, pasgenus Ha BTODPyI pasHOCTh (8 : 2 = 4),
[DOIyYaeT YHCI0 OYKOB BTOPOH KOCTH: 4.

B o6wen ude. Ymeno sumasmmx ouxon: a u b. Ilepsaa
cymma: 7 —a -+ b; propaas cymma: 7T—a-+7—5, 10
ecthb 14 —a —b; cymma stmx cymm: (7 —a b)) +
+ (14 —a — b), 10 ectb 21 — 2a, mw T. O,

2. «OTIeJIbHUK»

OTa ojHA W3 JPeBHAX U OYEHH MHTEPECHBIX
urp obragaer TeM GONbIMAM KOCTOMHCTBOM, 4TO
ee MOMXHO JIETKO CHEeJATh K 4TO B Hee MOKHO
mrpathk 6e3 maprtHepos, omHOMYy. OTcloma m Ha-
3BAHAE — (OTINCIBHHKY.

B nepesannoii momeuke HY;KHC CHEJIATHh 33 TaKEX yriayo-
nenmg, 4To0M B HUX HOMECTHJHCH CTERIAHHLEE IIAPAKA
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(pmc. 388). BMecTo ORpYTIBIX IYHOK MOKHO TAlsKe IpoCBep-
JIATH CTOJBKO 7K@ HHPOK [JA BTHKAHEA B HEX KOJBIIKOB.
OGosnaumyM oTmenbHEEE yrayOieHma KBYBHAUHHIME YHCJIAMH
Tak\M 00pasoM, 17005 mepsasd HE$pa TECIA 03HAYATA HOMED
BePTHKAJILHON KOJOHKH, CYMTAs CJaeBa, a BTopad nmdpa —
TOPE3OHTAJNBHKY pAXN, Cu@TasdA CHH3Y.

Opso yriay0Onenme B Hauaje HrpH JOIKHO OHITH CBOOOKEHO,
B OCTAJBHBIX i€ PACHONATAIOTCA KOJBIIKA WJIA IDAPHKA.
Urpa cocromr B TOM, yro0bl «GHTEY OFHE KOJGINKA OEPeCka-
KABAHKEM 4CPe3 HOX Ha cBOOOXHYI0 RICTKY OPYTUX KONBIIKOB

37 | 47157
36 | k5|56
15 |25 |35 | 45|55 (65|75
14| 24 34 | 44| 546474
13 123 |33 (43| 53|63 |73
32 (42|52
31 | 4| 51

Puc. 388

B FOPU3OHTAALHOM HJIHM BEPTEKAJIBHOM HAIPABICHAW 70 TeX
oop, HOKA W3 BCeX 32 KOJEIIKOB HA JOCKe OCTAHETCA TOJIBKO
OJHH KOJBIIEK B Koune. VIHEX XOmOB, KpoMe HepeCKAKHBa-
HHEA OJHOTO KOJHIKA 4epes ApYyroil mo mpAMO#H JuHEm HA
mycroe MecTo, Hrpa He upmauaer. Ecam cpobogro, Hampmep,
MecTo 44, TO BOBMOJKHE! CJeyIOImUe NBIKeHHA: ¢ 24 Ha 44,
¢ 46 Ha 44, ¢ 64 mHa 44 m ¢ 42 ma 44.

Xopsr sté, BepHee, uepecKoru Gymem o6o3HazaTh Opo-

OaMn:
26 46 64 42
440 44° 440 44 °

le?[ HaOOM H3 9THX YEThIPEX BO3MOKHEIX X0omon 0CBO-
G0:¢/1aeTCA Of{HO MeCTO, TAK KAK BHOBIBACT U3 HIPH KOJLILICK,
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uepe3 KOTODHIH «CcOBepIIEJ IPELKOKY COCEJHHEIT KHOJHIIIEK;
CJIeq0BaTeNsHO, B HAHHOM ciydae Oymer y6padm KoJIHIIeK,
3aHEMAIOME monoskeHme 34, mam 45, mam 54, mim 43.

JomonEnTeIbEHM YCIOBAEM HTPH, YCIOKHAIOMUM ee,
HO TaW/Ke W JejalmmM ee Golee mHTepecHOM, Oymer, Hampm-
Mep, yclobBde, KaKoe HOJIO/KeHHe NOJKeH 3aHATH MOCHeqHH
KOJNEIIIEK CBOHM HIOCHEIHEM XOHOM.

Mo:xHO 2amONHATH BCIO FOCKY 32 ¢ArypaMm, HO MOMKHO
TaKKe BEIENATH TONBKO fABe HEKOTOpPHE ee JacTH.

HEuTepecHyo, HO MOBOJBHO CIAOKHYH 00y Teopdio
«OTIIeIBHEKA» MH He H3jaraeM. DBMecTo 3TOro mpmBeiem
HECKOJNBLKO TWAPTHH JJIA mpEMepa.

I. CpobGopmmoe Mecro: 44. Ilocaegmrumit KoJBIIEK — B 3TOM
e MecTe,

64 56 44 52 73 75 43 73 54 35 65

44 54 64 54 53 73 63 53 52 55 45
15 45 37 57 34 37 25 46 23 31 43

I1. CeoGoproe Mecro: 74. Ilocnepmmit KonkmIeKk — B JIyH-
Ke 47.

ITI. Hpeer ms mesarm woammzon, CsoGogHoe Mecrto: 41
(pme. 389).
43 45 24 44
41 43 %4 42
64 41 43 46
44 43 45 %4
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IV. Tmpammzga. CroGognoe mecro: 53 (pme. 300).

55 74 53 55
53 54 55 57
57 35 14 33
37 33 34 35
36 44 56 25
56 46 36 45
87 35 65
35 55 45
46
45 47
24 |30 | 44| 5 | 64 36 | 46 | 56
43 25|35 |u5 | 55| 65
42 1 | 24| 34 | 44 | 54 | 64 7uJ
Puc. 389 Puc. 390

«OTmensEAKY HMeeT ITpoMajgEOe KOJIHYeCTBO xoMOmHA-
]Iﬂﬁ, OO3TOMY ABJAAETCA EI‘pO]’?[, ROTOpad He CKOpPO HaJoemaer.

3. JomuHo

HarepecEo y3HATH, CKOJIBKO MOKET [aTh pPAa3JNHYHBIX
xoMOEHAUUA OMHAHO, COCTaBIeHHOe u3 28 KaMHe#, Ipm nmpm-
MeHeHHH OOHYHBIX mpasda urpe. OKasmBaeTcs, 4TO ORHO
MomeT paTte 3 979 614 965 760 pasmmx komGmmammid., Ove-
BAXHO, OZHOOOpasHOH# 5Ty Hrpy He Ha30BeIlIb.

Ho BoT HeCKOIBKO OpEIEHAIBHHEX cO00payieHUi, pacimm-
pANmMAX eme OOJbBIe BO3MOMHOCTH JOMEHO.

Ha prcyrsxe 391 m3obpaskeHO mMecTh KaMHEH, yIOMEHHBIX
oo o0EYHHM OpABHJIAM HCPH B 00pasyloIEX Y@cIaMl CBOHX
OYKOB apndMeTHUYeCKY0 IPOrPEeCcCHI0 ¢ PasHOCTLI0O eNuBHIA,
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a mmenHo: 4, 5, 6, 7, 8, 9. BosEmkaer Bompoc: CKOIBKO
TaKAX apE@METHYECKAX HPOTrpecCHl (C PasHOCTHIO eNHHHAIA
HIE ABa) MOKHO 00pasoBaTh I3 INeCTH KaMEeH moMmHO?
Kro-to mopcumran, uro ma 28 kaMEeH MOMEHO MOKHO
yaomurs 20 mporpeccmit ¢ pazHOCTBI eNWHALA W TPHA OpO-

Puc. 391

TpecCHE ¢ pPasHOCTHIO ABa. Beex mporpeccmii, ciegosaTeisbHo,
MOMeT OHIThL TOJIBKO 23.

Puc. 392

Ecnm KTo-HEOYyAbL CYHTaeT, 4TO BTO CIMIIKOM MAajeHBKAas
nu¢pa, mycrs mompobyer Haiitm gpyrme xomOmEammm. [lam-
HHe 23-ro paga HaumealoTcea ¢ kamuel (0—0), (0—1), (1—0),
(0—2), (1-1), (2"0): (O_B)v (1—2), (2__1)1 (3—0)’ (0—'4),
(1-3), (2—2), (3—1), (1—4), (2—3), (3—2), 2—4), (3—3)
nma (3—4) guA mporpeccHil ¢ pasHOCTHIO efUEHNNA I C KaM-
neit (0—0), (0—1) mam (0—2) gaa mporpeccmii ¢ pPasHOCTHIO
nBa.

B m3o0pasxennrx ma meBoM pucymEKe 392 mATH KaMHAX
CyMMa OYKOB CpefJHAX KaMHell paBHa O, a CyMMa OYKOB Bcex
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kampedl cocrapiser 10. CroabKo MoskeT OBITH pPA3MHIHEIX
KoMOmHANm#, oTBedamMuX JaHEHM ycaopmam? Hamercs,
TONBKO YeThipe, a EMeHHO (pme. 393):

(1-0,0-0,0—=2), 2—1), 1-23),
2—0), 0—0), 0—1), (1 —3), 3—0),
@—10), (0—-0), 0—2), 2—1), 1—1,
4—0), 0—0), 0—2), 2—1), 1—0).

Ecam He BepuTe, nommuTte Apyrme XoMOHHAIWH.

P AR ¥

Pme. 393

IlompoGyidite sT0 3ajgamme paCIIEPHTH TAK, YTOOH mOIY-
guTh 6 ma@m 7 OYKOB B TpeX CpegHHX KamMHAX mpm 12 miam
14 ouxkax BO BCeX HOATH KaMHAX.

Becy xoMmuexT moMmEO (28 KaMmHelil) ylIoskeH B BHJE KBaj-
parmoii paMrm (pmc. 394), ogHAKO B COOTBETCTBHE € Ipa-
panaMu Urphl. JIeTko y6eZmThesA, UTO CyMMa OYKOB BEPXHETO
pAnNa U JNeBoll KONOHKE COCTABIACT 44, HHIKHET0 pAga —
59, a umpasoil KomoEKE — 32.

3ajanme COCTOET B NeperpyNOHpOBAaHOM KaMHell TaxkaMm
ofpasoM, uroOB CyMMa OYKOB KaiK[JOH H3 4YeTHpeX CTOPOH
paBEAIach 44. Ilpa 5TOM, ROHETHO, TOMKHEE OGHTE cOOMIONERE
mpasmia urpe. Yrobs HeMEOTO 00JerudTh 9TO 3ajanme,
mpumMeM clefylmee YCIOBHE: CYyMMa OYKOB BCeX 4eTHpeXx
HOJOBUHOK YrJOBHX KaMHell, KOTOpHE B 3T0H KoMOmHAnmM
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CYHTAIOTCA ABYKPATHO, BCEr/A JOJKHA COCTABIATE 8, HOTOMY
YTO BCeX OYKOB B 28 KaMHAX HacumThiBaercsa 168, a 4 - 44 =
= 176. PasimuHnx pelmeHWH OYeHbh MHOFQ.

(X1 1]
(LI

Pmc. 394

TlocxonbKy MH B 9T0H KHEMKKe BaeM mo caegam Ilmgaropa,
B 3aBepIIeHAe NPHBEEM eie 0fHO HHTePECHOE JOKA3ATeIBCTBO
er0 BeJMKOH TeopeMbl O TOM, 4T0 KBagpaT IEIOTeHY3H pab-
HAeTcsg CyMMe KBaApaToB KaTeToB.
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IorazaTerbcTBO TaKoe MOMHO OBl HaspaTh JOKazaTelb-
cToOM «IOoMEHOBEIM». IlpmBepjenHsie spgech pmeyukm 395
n 396 o6baceemmilt He TpeOyIOT.

4. TonoBOJIOMEH

KoamuecTBO CYIMEecTBYWIIAX roJI0BOIOMOK, 0c00eHHO reo-
MeTpaYecKHX, 0eaMepHO, TaK 4TO IOMCTHHE TPYAHO BHIOEpATh
MEIY HHEMH.

IloaroMy 3fech MH OpEBefeM JHIOIb HeCKOJIbKO Hanbolee
HATepeCHHX C TOYKA 3peHHA MaTeMaTHKH.

A. Pasldenenue rospa

Tpa cecTpn HOIy4HIN B HACIEACTBO KBagpaTHHE KoOBep,
NeHANA Kak ceMefiHas peNHKBEA; DOITOMY OHH pemmpiIn
DOfIe/IATL ero TaK, 4To0B KamkZasd HOMYYHJA KBAJpATHHIMA
rkoppuk (pmc. 397). Hak sro

A - || cmeaars?! OGeyspana moaro
3 ATz - crapaTteabno. Hamepesammes
yiHe O0TKa3aTbCAd OT pPaBHOIO

Pme. 397 JeleHOA H PemEJH, 4T0 JABe

cecTpH-01m3Hens BOBLMYT TIO

4 1
9 KoBpa, a TpeThA, MJIAAMIAA, [IOJIY‘IZTQ- KOoBpa. Hapmcona-

na paxe Tpu cmocofa menesdma atoro kospa (pme. 398): opmma
Bo3bMeT OONbIMI KBajpaT, BTOPAasA CONIBET TAKOH caMbiid
KBagpaT H3 AByX uacteil (4 m A), a TpeTha HONYYHT Majenb-
KO# KBagpaTHK.

Ho opmu nosrmit MareMaTHK yTemmJ ONEYATEHHBIX JHEH-
IUEH, Pas[eliB KOBep HA IMeCcTh YacTell, M3 KOTOPHX MOMCHO
OHI0 CIIATH TPH COBepmIeHHO PAaBHHIX KBAaJpaTa.

Hak om sro cpemax, Xopomo BHAHO H3 pucyHKa 399,
0co0GHHO €CIH y4YeCTh, UTO OCTPHIH yroil B IpAMOYIrOJIBHOM
TpeyroibaAKe 4 pasen 30° n 4to GoJIbmee oCHOBAHEE, a TAKJKE

468



i E
ol i“
) willf]

Pre. 398

4

Puc. 399




BEICOTA Tpamenum § PABHAITCA CTOPOHE KAKIOTO W3 ITHX
TpeX MAaJeHBKAX KBaJpPaTHHX KOBDHKOB.
Onma m3 cecrep MOJy4mIa CBOH KOBep B ONHOM KYCKe,
a OCTAJLHEIM CECTPaM IPHIIIOCH CBOX KOBPH CHIABATh.
OpgHaxo CIy4HIOCH TAK, 9TO MMEHHO TOH cecTpe, KOTopas
monyuniaa Oeasii KOBpHK, Hpapmiaca 0oJblle HPAMOYTOIBHLI
KOBep CO CTOPOHAMH, OTHO-
cAmAMHCA Epyr K JApyry,
_-|_|_ rak 9 : 16. U sT0 menanme
MaTeMaTHK CyMeJ BEIIOJ-
HATH, Oa’Ke JABYMA CIIOCO-
f6aMm, a Kak MMEHHO, I0-
mpobyiiTe poramaThCA caMm
| (pme. 400).

B. Jlokymoc Apxumeda

Pae. 400 B oguoit apabckoit Ma-
TeMaTAYeCKOH KHHTE pac-
CKasHBaeTcd, uTo ApxmMen mzolpel OdYeHL HHTePecHOe He-
Jenme KBajpara Ha 14 wacreif, @3 KOTOPHIX KayKkgasa BEI-
paxkaerca ppobel0 ¢ o0mMEM NIA BCeX 3HaAMeHaTexeM 48.
Ha mepoM pmcyure 401 maofpaskeH cmocol BHIOIHEHHA
3TOTO FelleHAA, a Ha COCeJHEM PHCYHKe NPHBENeHH YU CIHTe/ln
sTEX Hpobed.
Ecmm kBagpar ABCD npmuaATh 34 efUHALY, TO HOJY4HM:

Tpeyroabank AJD = 4—%,
TpeyroabEak PMH = 418’

YeTHPeXyroabHOK  FBGN = 4%,

A T. T

WaTepecEs roIOBOJOMKH, COCTOANKE B CIPYNIAPOBAHAM
arux 4acreli (0es maMeHeHHNA HX MOJOKEHHA) TAKAM 06pasoM,
9TOOKL:
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1) wBampaT oKkasajca HOReJeHHHM Ha 3 pPABHHE YaCTH,

16
KamHas 0o zo;
2) KBajZipaT OKas3aJiCsA mojeleHHHM Ha 6 paBHBIX gacTed,

8
KaKgaa 10 ;o]

B
I
g
4
N g 4 ¢
Y4 1
P R
q 7 12 A2 \?
2 4
4
Prc. 401

3) KBagpaT oOKasaicsA NOfeJeHHHM Ha 3 TaKde YacTH,

qUCAUTeNH KOTOPHX OHam OH umciaaMdm, HAYIOAMA APYT 3a

TOoM, TO eCTh 1—5 1—612[H'
ApyTOM, 1 H 5

4) xBajpaT OkasalcA HOfeNeHHEM Ha 9 TakmX dgacrei,
yHCAATENA Apobell KOTOPHX COCTABIANA OH HATYpPaIbHHIL
pAax amcex or 1 mo 8, a tarme wmeao 12.

B. Kar nepedenamv pagHOCMOPOHHUT Mpey20abHILE
6 Keadpam, noabL3yACL NPU IMOM MUHUMETHEIM YUCAOM
desieHull mpeyzoabHUKa H@ “acmu

Pemmenme, nzobpaskennoe na pucyake 402, apiaserca npe-
BOCXOIHBIM, HO HeJerKuM. PucyHox Tpebyer HEKOTOPHIX
moacEennil, Heamm momoiaM AB mw BC ® HOIy4YaeM TOYKE
D m E. Megmany AFE npopgoimaeM m OTKIajgnBaeM Ha Hell
EF = EB. NeauM AF nomoxaM m W3 Toukm (G Kak IeHTpa
ommenisaeM noaykpyr AHF, Ipogomsam CB fo H w ma toukm
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E papmycoM EH ommcwmiaeM nyry HJ. Orknagmsaem JK =
= BE. [ansHeilmmit XoJ AeNeHAA y@ie COBEPIIEHHO FACEH.

Becenrrit ¢oxrycuumr npeijiaraeT pPasfeluTh TPEYrOdb-
HBIT KRYCOK OOCKH TpeMA CeYCHHAMH HAa TaKHAe YeThIpe 49acTtu,
O3 KOTOPHX MOKHO GbLIO OBI coCcTaBETh kpajpar (pmc. 403).

Prec. 404

BpepgeM g npegsgymero geprexa (puc.402) ofosHauenna:

¢urypa I — sto uernpexyroasHmk JADL,
» 2 — » uermpexyronsunk DBEL,
» J — » uereipexyronsuak ECKM,
» 4 — » TpeyroasEuk KJM.

Ecnm pocka 6Gymer JOBONBHO TOJNCTOH, MOMKHO B TPEX
trourax, D, £ n K, npapenars neGoasmme merensru. ITomxy-
YATCA LElb X3 9eTHpeX HenpaBuiabHol PopMEl Kyckos. MoyxHO
COCTABHTD M3 HAX KBAZPAT I PABHOCTOPOHHMI TPEyTrOJLHEK,
Kag 970 pupHO mo pmcyHKY 404,
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I'. Kar nepedeaams npasutoHblii wecmuyzoeHUE
e keadpam

IIpesne Bcero HY:KHO COCTABHTH U3 BYX IOJOBEHOK INeC-
rayronsanka ABCD m BCEF unapaanenorpamm AFED
(pme. 405). Ha orpeske AF, kak Ha gmaMeTpe, ONHCEIBAEM

Puc. 405

MOJNYKPYT; U3 TOUKE F pajgmycoM, paBHHEIM cpefHell reoMeTpH-
geckolt AF w BHCOTH IapajielorpaMMa, HDPOBOZEM YLy
OO HepecedeHms ¢ HOJIYKPYroM B Touke L.

Hanpuefimuit Xom HgeleHHA YiKe sCEH.

H. Ilepedenvieanue npasu.bHoO20 NAMUY20AbHUKE
e keadpam — Gosee caodcHoe Jeno

Ilpomommmm pmarosans CA m ortnoxmm AF = AB
(pme. 406); coepmusem toukm F m E. Tpamenua FEDC pas-
HO3HAYHA ¢ nATmyroaxbEEKOM ABCDE.
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Uepes toury H, nexamyio mocepegmue FE, mposopmm
opamy (J, napanrensEyio CD.

Q

Pmc. 406

ITapannenorpamm JGDC pasHOLgHEH ¢ MEepPBOHAUATBHEIM
narayronbEnkoM. IlosToMy pambme yixe mocTymaeM Tax,
Kak B OpefHAyINeM 3afaHOm.

5. IlyrenmiecTBHe IO MIAXMATHOM TOCKe,
JOIEeKad Py H IPYTHE MYyTeIleCTBHA

A. Ilpozyara no noasam waxrmamroli docku

Ha ogmoM m3 Gexnx modeidl ImaxMaTHOL
JocKE, Kak Ha 0aJkoHe JOMA, CHEAT Ipe-
xpacHaa [Ixyaserta, Ha pEpyroM — Pomeo.
JLxynreTTa ¢ HeTepmeHHeM OKHAeT WpPH-
xona Pomeo, KoTOpEIil He IOMEAT, Ie PACHONIO-
sxeH Oexil moM ero mabpanmmus. ITosroMy on pemaer oboiita
Bce JoMa, HO HOPOrod caMoil KOpPOTKOH H ¢ HaHMEHBIIEM
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ymenoM nosopotos. ITompoGyiire yOenutTs ero, aTo o BHGpAI
ne Ty gopory (pzc. 407).

Ha apyroit mens PoMeo ysxe X0opoINO DOMHHI, 4TO [OM,
Ha 6anarome xortoporo ero sxpana lDkyaberra, 0w Gessiil.

:§ A\\‘ A§N§
B R
\
N ‘K&m ‘,s\m\\

Pie. 407

ITostomy om cranm 0o6X0QuTH BCe TEMHEHRE A0Ma W BXOAUTH
TOIBKO BO Bce OGIEIC, 4TOOH, HAaKOHEI|, HAa TPETHI [eHb.,,
ODHEHTHPOBATHLCA yi(e TOYHO.

B. Hepa Famuaomona

Buabam IaMmasron, aHrimiicKmil MATeMATHK M acTPOHOM
nepsoii noxopmEkl XIX Beka, maobpen oyeHb HMHTepecHYyIO
Arpy, HasbBaeMyI0 HyTeIeCTBAEM ©HO JOJEKa3[pYy.

[TyremecTBme 2TO 3aKIIYaeTCsA B TOM, 4TOOH OXUH pa3
HpOﬁTHGB o0 BCEeM HAYrOJAbHHKAM OOOEKasIpa H BCPHYTLCA
K HAYTOJBHHUKY, X3 KOTOPOTO BE BHIIJH,

Ecnm Mbi BHIOIE @3 KaKOro-HAGYIb HAYTOJBHHKA IO €TO0
Kpapo o OpubImHaeMcA K APYroMy HAYTOJABHUKY, TO Teper
HAMHE BCTAeT BOIPOC: HATH HANPABO HAA HAJICBO?

B s1oM m 3armouaeTca CyThH jena.

Bor gsa pemeHmA 3amaum, a TOYHeC — JBe PAa3HOBH[-
HOCTHE OHHOTO pemeHHA:

pppillplplppplliplp,
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IR
Ulppplplpllippplpl.
Byksa p osnauaer moBopoT HampaBo, [ — HaleBo.

Ko Be cpexan cefe Makera ABeHANIATHIPAHHAKA NI He
HMECT ero IOJ PYKOH, MOieT COBepIIATH 3TO HyTelleCTBHAE

Puc. 408

HA TPHJIOKEHHOW CXeMe COrIACcHO TAKOMY DACHACAHHIO JBH-
xkenms (pue. 408):

GFBAUTPONCDEJKLMQRSHG

nian

GFBAUTSRKLMQPONCDEJHG

B. Ilocewjenue namu ocmpoeos

g Toro, KTO COBEpIIHN OyTeIieCTBHE IO MOF2KAa’IPY,
pe Oymer CIEMKOM TPYZHHM [eloM mOKasaTh Kopabio,
cTOAINEMY Ha AKOpe Y OJHOr0 I3 UATH OCTPOBOB, KAaKAM Iy TeM
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o6BexaTk HX BCE W BO3BPATHTHCA B HOPT, H3 KOTOPOTO OH
BHIIIEJ, C TeM YCJIOBHEM, 4TO II0 BceM 0603HAaYeHHBIM JXHAAM
Kopabuas mpoleT TOIHKO ONZH Pas H HABECTHT KKK OCTPOB
TOKe TONBKO OfmH pas (pmc. 409).
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Pmc. 409

Pemernit y sroif 3agaum J0BONBHO MHOFO,



OTBETEI

HPHBO,[[HM OTBeTHl [JifA HCKOTODHIX 3agad.

Crp. 49. — Crebexar m;oToca.

I'ny6msa Boge B mepBOd 3ajgave paBHA 32

IOKTA, B mpyroit samade — 12 dyram,
Crp. 49. — IIpsuKoR 06esbAHEHL.

Bricotoit B 30 moxreti.
Crp. 64. — KoMy croabko er.

3
Tepese 11 roga, fcio 3% roga, Henue

51% ropa, Crasury 10 mer, Bepe 21 rog.

Crp. 68. — Pasesle 3apgaum.

I. 12 kKpoaukoB ® 23 KYpHUEL.

I1. Ilocne 75 DpEIKKOB.

III. 30 cams.

IV. Yepes 60 pgmeii sapacrer wueTsepTh o03e-
pa, uepes 62 pHA — mOJNOBEHA, a 4epes
64 mEsT — BCe o3epo.
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CIOBAPDH

Anxynn (ox. 735—804) — cpesHeBEKOBRH yUeHRH, YU TCIL BMOEPa~
ropa Hapma Benwroro. B xpyry yuemwmx mpu peope Hapia
61 mapecTen mof MMereM AnpbrmEa. EMy npUBAAJNEKHUT PAL CO-
uynHeHHH no @uIocodEM, MaTeMATHKe, PHTOPHKE, IPAMMATHKC.
3apaunmEN no apudmeTHre OHRJH UM cocTaBlerH B JopMe 3a-
TafoK.

Anoaaonnii Heprexnii (ox. II 8. 508. 9.)— onEd n3 ganbonce
3aMeYaTe/bHEIX MATEMATHKOB AJIeKCAHZPHUCKON KonH. Bask-
HellIFM ero TPYJAOM ABJIAETCA COYMHCHME 0 KOHHYECKHWX ceue-
BEmax. W3 monoxemni AnonsoHMA HCXONHIN NPH CO3NABUN aHA-
nnTHaeckod reometpmm [lexapt m @epma.

ApuaGxara(p. 476—ron cMepTH Hell3BeCTeH) — HELYCCKAH AcTpO-
HOM M MaTeMaTHK, B ero couNHEHHMAX 1O ACTPOHOMEH M MATEMa-
THKE BCTPEYAIOTCS H3BIeYeHHd KBAJPATHOTO M KyGHU4CCKAX KOp-
Heil, ppocTHle 3a[aYll HA COCTABJICHIE W PEIlCHWE ypaBHEHWI.

Apxnwumen(ox. 287—212 po H. 3.)— BenUUAHMIA MATEMATAK N MeXa-
nuk [pesneit 'penvu. OB monyunn o6pasoBaEMe y CBOEro OT-
ma — actpoHomMa n Marematunxa Duamsa. ApxmMesn onpezenna
nIOMANN, TMOBEPXHOCTH I OGBEMEl PABIHYBHEX PHTYp H Ted no-
cpencTBOM paspaGoTaHHEIX UM METOJOB, KOTOpLIE BIOCJENCTBHU
pa3BmOINCh B HHTErpajisHOe MCYHCICHUE.

APpXMTpaB— IIaBEAA (AWKBAA) 6aika, IMepeKPHBAIONIAA TPOJET
MEKIY KOMOHHAMH.

Buanscon,Yapas Tomace Pnc(p.1869)—anrmmiickuil fnsnk,
npogeccop Kambpmmxckoro yuusepeurera. B 1912 ropy usobpen
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opubop (kamMepa BHABCOHA), ¢ HOMOMEBIO KOTOPOTO MOKHO HA-
GIIONATE CleAsl JeTAMEX YacTHI.

T'epo nor(ox 484—425 1o H. 5.)—IpeBHErPeUECKAN HCTOPUK, 8BTOD
counHenHs «lcTopUA TpeKo-NePCHACKUX BOHH», KOTOpOE OTiN-
gaercA MUPOTOH 3aMBICNIA, MACTEPCTBOM H3JIOKEHAS M COMEPIKIT
3JIeMeHTH MCTOpHYeckoil KpurEkH. Hexoropuie manoxernne [e-
ponoToM PAKTH Ka3ajinch BHMEICIOM, HO BIOCJEACTBEU MOATBCP-
JAHJIACE APXeOJOTHYECKHMH HAXOAKAMH,

Tapcnepdep, Teoprumii ®uannn (1607 — 1658) — ne-
MenKuit nosTt, ocraBuBmAi 50 TOMOB pPAaSINUYEEIX COUMHEHMI na
HeMEeIKOM M JIATMHCKOM f3HKAX, HANOHCAHHEIX B PasroBOPHON
¢opume. CounmEerns mpencTaBiaA0T co6oil cBOe0GPa3HYI0 3KCNe-
AMOMI0 00 PA3NMYHEIM OTPACIAM 3HAEMIL.

Fayce,Kapa ®puppnux (1777—1855) — rpynHeiimuii Hemen-
KHJl MaTeMaTHK U acTpoHOM. PaspaboTal MeTox NOCTPOREAA Npa-
BAJIBERIX MBOTOYTOJIBHHKOB C IOMOIIBI0 DAPKYJIA U JIAHEHKM.,

Herxapr, Peme (Kapresmni) (1596 — 1650) — smparomumiics
Ppaenysckrii prnocod, pEsSHK, MaTeMaTHK, AsHOnOr. Buepnue B
HAayKe BReJl B MaTeMaTHKe HOHATHe IePeMeH oM BeJIHIABE M JyBK-
OMH, CO3MAJ METON HPAMONMEEHHNX KoopauHar, [exapT cuutan
MaTeMaTHKy HAeajioM H 00pasmoMm BCex HAyK,

HOuodanrt(ok IIlb. 1.5.)—rpesecknii MaTeMaTHK 03 AJIeKcaEnpnm,
aBTOp TpaKrtata «Apudmermrar (CoxpamEmioch 6 Kamr ma3 13,
a TaK’Ke OTPHIBKE M3 KHATE O MHOTOYTONBHEX uncax). Juodant
pemaXl ypaBHeHMS dyeTBepToil crememH. Ero coummeBuA Jjlerju
B ocHOBY Hmccltefopannmi [I. Mepma u JI. Jitnepa.

Hiopep, Aabb6pexT (1471—1528)— penUKHii HeMEI KA KUBONH-
cen, rpasep I PHCOBAJBOIAK,

Eprponmii (IV B. H 8.) — pEMCKHI HCTOPEK,

3enom JIaeiicknuii (ox. 500 1o E. 3.)— ApeBRErpeucCKAH fuIOCOP,
YTBEeDKIABMIAM, uTo GHCTPOROIAE Axmiiec (MEPHAUECKHA repoil)
HEAKOTZA He JOTOHAT Yepemaxy.

Kanrop, Mopnn(1829—1920)— Hemenxnit MCTOPUK MaTeMaTHIC-
ckmx BayK. Tpyn Haaropa «Jlexonm no #CTOPAM MATEMATHKHA) CO-
mepycaT GOraTsil cOpPAaBOYHEIH MATEPHAN DO HCTOPHA MATeMATHKH
7 OXBaTWBAaeT DEPHO[ OT ApeBHefmmX Bpemen Ao 1799 roma.
B ocHOBY KjIacCHEQUKANME MAaTepUAJa HOMI0KEH XPOHONIOr HBeCKH T
NPUHORI,
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JHeit6aunm,TordppunBuabrendbm(1646—1716)— memenunit
yueHul, BeMIHKAHA MaTeMaTAK. Baacimas sacnyra B 06IacTd Ma-
TEeMAaTHKHA — paspaGorka auddeperEnHanbHOr0 M MATErpalbHOTO
HCUUCIIeHn,

Jemanpp, Anpuen Mapmn (1752—1833) — ppannysckni
matemaTHK, OGOCHOBAJ W PasBHJI TeOPHI0 TEOHE3MYeCKHX M3Me-
peBuii, B mMaTeMaTH4eCKOM aBajiM3e BeJ mpocreiimme H3 cdep-
"gecKHX yHKOHEH, HCClemoBan DHepoBEl MHTErpAJIHL.

Maxkaopen, Koannm (1698—1746) — mornanpckaii MareMaTwk,
yuerNk M mociegosareNis WM. HelotoHa.

Hénep, Jxo nm(1550—1617) — moTnamncKkuit MaTemaTuy, msoGpera-
tess Norapudmon. Orxprirde Hemepa cHrpaso orpoMByi0 pois
B PASBHTHH TeXHHKA BEMACTeRNHA. EMY npUHANIERAT TAKKE PAA
yaoOHEX A norapudmuponanud GopMyn pemenns cepayecKEx
TPeyTONBHNTKOB.

Hrwron, Heaar (1642—1727)— reananpusiii aHIIHACKMI GU3HE,
MexaHUK, acTpoHOM ¥ Marematnk, CHopMyIApoBajs OCHOBHBIE
3aKOHB KJIACCHUYECKOU MeXaHUKH, OTKPLIL 3aKK0H BCEMHPHEOT0
TArOTeENA u paspaboran (mapapy ¢ I'. JlenOnmpem) puddepen-
nuajipfoe W HETerpajpHOoe MCUYNACIeHUe,

Oxanb, Mopzc(1862—1938)— fpanmysckuii MaTemarnk. I1ssecren
paboramm no HOoMorpadmm., OTKPH OGWMA MeTON HOCTPOCHUA
HOMOTPAMM M3 BHPABHEHHEIX TOYeK, NOJOKHI Hayano obuiell
TeOpNH HOMOTrpagHyYeCKOX HOCTPOeHHH.

Maogo Axexcad gpniicR A fi—IpesHerpevccKHR MaTeMaTHK 2-if
ponopuBst 111 B. H. 3., aBTop TpynHa «MaTemarnueckoe coGpanme»
B 8 kaarax. o mac poman nocnenane 6 waur, Counmnense Ilau-
0a — UeHHR HCTOYHAR N0 HCTOPHH IPeYecKoil MaTeMATHKN 3J1-
NHHCKOM 9SOO0XH,

Mappenon— xpan Gormpm Admam B Adupax, Benmuaimmii
NAMATHHK JpeBHerpedecKoroe Hckycersa, IlocTpoer B 447—
438 ropax ;o m. 9,

Macxkans, Baes(1623—1662)— suparomuiica parnyscrui Mare-
MaTHK, (usHK B ¢umocod. CKOHCTPYHPOBAJN CYETHYH MAINHAY,
BameJs oGIIMA NPUBHAK AEANMOCTH J10GOT0 HeJIoro uiciaa Ba Jio-
Goe fpyToe meloe YHCHO, ZaJl cnocol HAXOKIEHHA COYeTAHHM H3
n aleMEeHETOB 1O m.
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Oupamnpga X eon¢ca—pocTpoeHA B IEPHOT IPABJIEHAA eTHICTCKOTO
fapaora Xeonca (2agano 3-ro TeHCAYeNeTHA [0 H. 9.). [Impammpa
HAXONATCA Y COBPEMEHHOTO CceleHHMA ['W3a, BHICOTA HEPAMHUAKL
146,5 M. Bcexope mocye cmeprn Xeomea nEpamupa Gruta orpaG-
JeHa m MyMEa Xeomnca yHHYTOKEHA.

ODupamumpga X ed pen a—mnocrpoena eramercKkum gapaonom Xed-
pe=oM, GpaTom Xeomca. [ImpamMnga HaX0DUTCA PALOM ¢ MIPAMANO
Xeomca, pucora ee 138,4 M. Okono mApaMHAL U3 CKalL BEICe-
4YeH THraATCKHH cHEHKC ¢ TeJoM NbBA H TOJIOBOH 4eJoBexa,

ODaopemii Ctrapmuii, Taifi Cexynn(23—79)— BugAHIl pAM-
CHHH yUeHKIH ¥ nHcaTess, aBTOP paGoTe ¢EcrecTBeRHAA HCTOPHA)
(37 KEAT)— CBOfA 3HAHAH TOTO BpeMeBH N0 acTpoHOMAH, rusHKe,
reorpadum, 30070THE, GOTAHHKEe, METHOUHE U APYTHM HAYKaM.
Hnnmeni norEG BO BpeMs H3BepiKeRAWA Beaysus.

IIayrapx (oK. 46—126)— npesHerpeueckuii nucareb-MopanucT, Ero
COYHHEHHSA ABIAITCA BAKHEHIHM HCTOUHHKOM cneneﬂuﬁ o rpe-
"geckoll fumocodnm,

ODronemeit, Knaspait(Ile v 2.)—3EaMesnTsA ApepRerpede-
CKHII y4eHHIH, COYHNEeHAA KOTOPOTro EMelIA 0rpOMHOe 3HadeHHe JJIf
PasBUTHA MHOTHX HAYK, 0COGEHHO acCTpPOHOMEH, Teorpadmu u
ootuRA, IIToneMell onpemenmi GoJjlee TOYHO 3HAYeHHe JU, BLIUHC-
nAe 1abnHNy CHHYCOB, KOTOPAs B TeYeHME MHOTHX BEKOB Cly-
JKAJIA eNACTBEHEHM BCIOMOTaTeJbHEIM CPENCTBOM JJIA PemeHns
TPEeYTONBHNKOB,

Peomwp,PermeAnrTyan (1683—1757)— ppannyscxuit ecrecTso-
HCOHTATEeNb, aBTOP paboT no ¢uanKe, XEMHEHA, 300JI0THE, GOoTaHIKE
H OpyraM EaykaM. M3o6pen cmupToBoil TEpMOMETp CO IIKAJION,
pasnenenno#t ma 80°.

Cuxaorusm—onsausdopM yMo3aKITiOUeHAA, KOTTA A3 IBYX JaHHLIX
CY:KOEHAH BRITEKAeT TpeThe.

®anec Moaereckuii (VII—VI B. 10 H. 5.)— ApeBHerpeuecKmit
Y9eHsl & MBICTATENb, PONOHAYANIbARK IPeYecKodl CTHXHHHO MaTe-
pranuctaueckoii gunocodun, C amMeneM Dareca CBAZLIBAETCA PAN
OTEpHITA#l no apudmermre, reoMerpmd, acrpomomun. OH onpe-
IeNna NpoNoJKATENBHOCTE rofa B 365 nmeit m Bnepsuie B I'pe-
ONH NpefcKasall COJHeYHOe 3aTMeHHe.

®epmé, IIbep(1601—1665)— xkpyoHui fpapmysckmil MaTeMaTHK,
OfMH W3 CO3jaTesell Teopny gmces, B reomerpun QepMa pambie
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exapra m B Golee cocteMaTHieckod GopMe pasBHM METOR LOOP-
nuHat, B tpynax @epMa HONYy4MIIA CHCTEMATHYeCKOoe pa3BATHe
062 OCHOBHEIX @Ipopecca (ECKOHEWHO MAJbX — AE{epennupo-
panHe ¥ MHTETPHPOBAHME, HO OH He OCHAPYKHEN CBA3H MEKIY
THMH npomeccaMmi, 9ta cBA3s Onina ycranomnena I, Jle#Gummem
n I1. HoloroHoM.

DPuboumavuyu,Ieounappno(ok. 1170 —nocne 1228) — mransqam-
cxuii MaTematur (Jleorapno [Imsanckait). IIyTemecTsya no Bocto-
1y, JleoHap/o MO3HAKOMEJICA ¢ MOCTHHEHIAME apaGcKoll MaTeMa~
K4, Ero Tpyam coocoGeTBOBANE mepefate STAX KOCTHKEHHI Ha
3amax. OcHopHele pa6oTsl JIcoEAPRO — TPaKTaTH 10 apadMeTHe
u anreGpe, a TpyR «lIpaxTEueckasa TeoMeTpHA» — IIEPBOE
nporspeficHIie, COfep/Kaliee 3afaun HA NPHIOMEHHe anreGpni
K reomerpuu.

Qiinep, Jeonapn(1707—1783) — peTUKAit MATEMATHK, MCXAHRK
n gn3nk. Popunca B Baseme. C 1727— 1741 ropma m ¢ 1766 roza mo
Kodna #usnu Kun B [lerepbypre. Kpyr snanmit diinepa GBI ne-
00plgalino nIHpPOK M OXBATHIBAT BCE OTAENHI COBPeMEHHOR eMy Ma-
TCMATOKA A MEXaHHKH, MAaTEMAaTAYECKY 10 UBHKY, ONTHKY, TEOPHO
mamnm, GaJTHCTHKY, TEOPHIO MY3HIKE H Ap. [JaBHHIM TPyNOM
Jiinepa Kaxk MAaTeMATHKA IBJIANACH paspaloTia MATEMATHYECKOIO
auaan3a, paMKM KOTOPOrO OB BHAYHTENBHQ PACIIMPHI IO CpaB-
HEHHIO CO cBOMMHA npeawecTpeannxamu — H. HeororoM, I, Jlei6-
HUKGM H JOp.
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H YHTATEJAM

Hszdareavcreo npocur
oT3vi8bl 06 3TOl KHUze
npucslaare no adpecy:

Mockea, A-47, ya. Topvrozo, 43.
Hon dercroii kKHuzu.

Jlna cTapmero BoapacrTa

Hlenan Eaenvcrull

II0 CIEOAM TIIHPATOPA

* ¥ &

OTBeTCTBEHHHI pegakTop 2. I. Muxoan
XynomecTBeHHElll pemaxkrop E. M. I'ypxrosa
Texnuyecknit pepartop C. I Mapxoeuy
Koppexropsl JI. H. I'yceea u I. C. Myxososoea
* ¥
Cnawo B HaGop {11/XI 1960 r. ITognmcaHo K Ied9aTH
28,VI 1961 r. ®opmar 84 X 108'/. 15,25 nmew. n. = 25,62

yeor. mew, g, (17,44 yw.-usg, a.), Tupam 100 000 3Ka,
Ilena 62 Kom.

Ietrn3s, Mocksa, M. Yepracckuii mep., 1,

JleEmHrpanckuit COBET HAPOAHOTO XO03AMCTDA,
¥Ynpasnenue poaurpaguyecKoil OTPOMBIIIJIEHHOCTH.
Tunorpadua MNe { «IledarHslit JIBop»
uMenn A, M. Topskoro. Jlenwnrpan, IaT4usCcKas, 26,
3akaz Ne 1477,



TOCYOAPCTBEHHOE H3OATEJILCTBO
OETCHKON JIMTEPATY PhI
MHHHUCTEPCTBA INPOCBEIIEHHA
PCOCP

B 1960 200y ¢ Jemause evuau e ceem caedyroujue
HAYUHO-TYD0IICECMEEHHDIE U HAYUHO-RONYAAPHYLE KHUEUS

3yoapee I'. — YTOo THl 3HAEHIb O IIACTMACCAX

Kuura o ToM, 970 Tak0e NIacTMAcCa, KaK €e I0JyvaioT,
rje OHa NMPHMEHAETCA M KaK H3 Hee MOMHO MOCTPOMTH JOM

Apmemvbes H.— Bynun paguoloraimu

IlonynApHBIi 09epli O (USHMKO-TEXHNYECKUX OCHOBaxX pa-
OHONOKAUMN, O MPAKTHYECKOM NPOMEHCHON ee B HAPOAHOM
X03AlicTBe

I'ymuaescruii JI. — Cozparemn npurareneii

Hayuuno-xynosecTBeHHbIe 0uepkl 06 nsoOperaTenax mapo-

BOM MaIOINHBI, BBHUraTteseil BHYTPEHHEro cropasud, TypOuH,

EETPAHLIX ABUrarejeii, a Tawse 00 OCHOBAX YCTPOiicTBa H
NPHHLUANAX paloTel 3THX MAMNMH

Japuonog JI. — Belogy ¢ HaMn

Pacckastt 06 9JIeKTPOABUraTeNe, O TOM, e C HAM MOMIHO
ECTPETUTLCA M 9TO OH oGOl MpeRCTaBIAAET

91@ KHATH BB MOMKeTe DpWoOpecTH B MAarasmHax
Kauroropra u norpe6nTeIbCKOH KOONEPAIIN.

Konrm BHICBIIAIOTCA TaKKe 0O MOYTe BaJOHCHHBIM
onaTexom ormedoM «Hmura — mouroily ofnactusix, Kpa-
eBplX W pecnyOIMKAaHCKEX KHUTOTOproB. MoKmo Tarxe
3aKa3aTh KHATM H d9epe3 otAed «HHMra — mouToiis:
r. Mockna, 5-120, yn. Uxanosa, 48-6, marazan Mockunro-
Topra Ne 94.
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