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JleB EMebaHOB

Bcem Korpa-umnOyap ObIBaeT y:KacHO CKYYHO.
Crny4yaeTcss 9TO HEOKHUIAHHO W T'Je YrOJHO —
IoMa, B TPAHCIIOPTE, HA YPOKe B IIKOJe... Kak
6bITh? OueHnsb mpocTo — pemaTh 3agauku! s
TAKOr'o cjJydasi eCTh 0coObIe 3amauu, BpoOIe
" He MaTeMaThu4eCKue, HO HaJd HUMU X04YeTCdA
IyMaTh, OTJIOKUB BCe Jejia, 00CyKIaTh C APY-
3bSIMH, a C TPYAOM JOOPABIINCH IO OTBETA —
CHOBa COMHEBATHCA B IIPAaBUJIBHOCTHU, (paHTa-
31poOoBaTh MH... HEMHOI'O IIIAJIUTH. %1 VX TOorga
TOYHO He ObIBAeT CKy4YHO! XOoTuTe IIO3HAKO-
MHUTBCS € Takoii sagaukxoii? Iloskamayiicral
CobupaiiTe npyseil, HaunHAaeM O0CyKIeHUE...

3A0AYA Ob «OYEHb BbICTPOW COBAKE»

IIpencraBbTe cebe, YTO BbI I'yJsdeTe IO
Oepery mops ¢ cobakoii. Beper mpoctupa-
eTcs 110 IIPSIMOIT HACKOJIbKO XBaTaeT IJias.
Tuxwuii Beuep, He oOMpadyaeMblii HU ITIITOP-
MOM, HU JjajKe OPMU30M — MOYKHO CUNTATD,
a0COJIIOTHBIM INITHJIL. BOKPYyr HHUKOrO,
KpOMe Bac W Ballleii 3aMeuaTeJIbHOM Co-
6aKku, m cobaxu He IpocToil, a «OueHb
Brictpoit Cobaxku». HebosbIiolr UCKOM-
dopT BHOCHUT Jguib To, uTo OBC y6exxana
OT Bac, UTO €CTECTBEHHO IJIs Heé, BaM Ke
XOUeTCs HEeCIeITHO HacJaasKIAaThbCA MIPU-
POZI0ii B KOMIIAHUU CO CBOMM ITUTOMIIEM.
HUrax, OBC Tpycur Bmepenu, uMess CKO-
pocTh, craxkem, 1 m/c (aia OBC — cymiue
nmyctaku). sKeaas BepHYTh JI00MMITA, BBI
CBHUCTHUTE B CIIEIIUAJIBHO 3aIIaCEéHHBIN CBU-
cToK, ogHako OBC cerogusa He TOJIBKO ObI-
cTpas, HO eIllé U JOBOJbHO CBOEHpPABHA:
KaK YCJBIIIUT CBHUCTOK, CPady YBeJIUYHU-
BAeT CKOPOCThH BABOoe. BEI cBHCTHTE — OHA
yCcKopsieTcsa 10 2 M/c, Bbl HacTauBaeTe —
OHAa BBIJAET 4 M/C, BBl y)Ke HEPBHUYAETE
— oHa pesBuTcdA: 8 Mm/c. I TyT HeoKUIAH-
HBIN Bompoc: «CKOJBKO CBHUCTKOB YCJbI-
AT cobaKa? »

Cmauajsa HacTymaeT Iiay3a, rpaHuda-
I1as ¢ OoIleIeHeHeM — B UEM BOIIPOC-TO?
HauwnHaioTca penanKn:

«Cobaka Tak ObICTPO OeraTh He yMeeT» .

Ber mapupyere: «Oua Begb OueHb BbI-
crpas Cobaka».

«A Oeper Korga 3aKOHUUTCS? »

Brr: «CuwnraiiTe ero HeoTrpaHUUYEHHBIM
B Pa3yMHBIX IIpeaesax».

W Bapyr ciemyer moragka B Bujae He-
CMeJIOTO BoIIpoca:

«A ueMmy paBHa CKOPOCTB 3ByKa?»

Bor TyT u OTKpBIBaeTCA HPOCTOP AJIA
nuckyccun: «330 m/c».

«Hy Torga moHATHO» .

Br1: «[laBaiiTe He ToponnuThca. I[locun-
TaeM. BHauajsie cKopocTs cobaku 1 m/c,
HO BOT 1-ii CBHUCTOK — CKOPOCTh 2 M/cC,
2-#1 cBuCcTOK —4 M/cC, 3-i1 — 8 M/c, 4-#...»

«IloHATHO, TaM CTeIlleHW JIBOUKMU,
28 =256 emié He xBaTraer, a 2°=512 yxe
0oJibIilie cKopocTu 3BykKa. OrBer: 9 cBUCT-
KoB. CKyuHOBaTasa Kakas-To 3agadal»

«A mouemy oma 10-ro cBHMCTKa He yc-
JIBIIITUT? »

«la moTomy uTO 6€:KUT OBICTPEE 3BYyKal»



«BepHo. A uTO 3HAUUT ObLCMpee 3BY-
Ka?»

«To u 3maumr, uto ybGeraer or 10-ro
CBHCTKAa».

«Ot 10-ro TO yOeraer, HO Obicmpee eIie
3HAQUUT, UTO 0020HAem» .

«...Bor aTo JIA! S3uauur, oHa OymeT mo-
TOHATH NPEKHUE CBUCTKU? 3I0POBO!»

«Tak, KaKoi ke Terepb OTBET? »

«Hy Temeps-To coBcem nmouaTHO — OBC
cobepét obpaTHO Bce 9, HeT, 8 CBUCTKOB.
To ecTh oTBeT: 17 cBucTKOB. Kpacuso!»

«A Kak OBITh CO CKOPOCTBIO? »

«Tak ona ;xe OYEHDB BBICTPAS, 3ua-
YUT, TPOOJIEM CO CKOPOCTHIO Y HEE HET» .

«Onary npaBaiiTe He ToponuThbesa. Ilo-
cuntaeM. OBC [moroHser ©u CJBIIIIUT
8-11 CBHCTOK, Ha KOTOPOM HOMepa He BHJ-
Ho. OHa cumuraer ero 10-mM u yBeanumBa-
eT ckopocTh g0 21°=1024 m/c, 3aTem J0-
roHser 7-ui (11-ii g1 He€) — CKOPOCTH
2048 m/c=2,048 k™m/c, nanee caenyer 6-it
(12-i1 mo-cobaubu), ckopoctsb 4,096 KM/c,
a motoMm 5-# (xakymuiica 13-m), m OBC
pasroHuTcA 10 8,192 Km/c».

«Hy 1 3aueM MBI BCE 9TO CUUTATIU? »

«A BaM HHUUYEro He TOBOPUT CKOPOCThH
8 KkM/c?»

«Hy, BbI 00 3TOM, 9TO IepBasi KOCMUUe-
cKasd, 1 4To? »

«A uro? I'me oraxkerca OBC, mabpas
IIePBYIO0 KOCMHUUYECKYIO CKOPOCTEL? »

«Hy ua opbute 3emnau, u uro? Eit :xe
BCE€ pPaBHO, OHA BCE MOJKET» .

«A 4TO OHA TaM YCJBIIITUT? »

«Ofii,... amuero! Tam ke Bo3ayxa HET».

«To ecTb...»

«To ects mocae 13-ro cBuUCTKAa, KOTO-
PpBIIl OHA y)Ke OAUMH pa3 CJLIIIaJa, HO 00
9TOM He JOTaAbIBaeTcs, OHa 0OJbIe He
VCJBIIIUT CBUCTKOB. SHAYUT, OTBET: 137 »

«K cuactpio giasa Cobaku, IA. Yciabl-
II1aB eIllé CBUCTOK-APYroil, OHA yMUajIach
0bI mpoub 13 CoJIHeUHO# crucTeMbl HA I10-
VICKY BHE3E€MHBIX IIUBUIA3AIAN» .

«W uro, oHa, OemHasg, TaK U JeTaeT Ha
opbuTe B 0€3BO3AYIITHOM ITPOCTPAHCTBE? »

«Borock, uTo na. Ho ecth ogHa rumore-
3a BO CIIaCeHHe 5TOro, XOTh WM BPEIHOIO,
HO OYeHb HEOPAUHAPHOTI'O CYII[eCTBA» .

«Ona ObLIa BpemHas W He IIOILIAa HA
MIPOTYJIKY?»



«Her. Ectb Takoe sAByieHUE, KaK Ig-
¢exm [Jonaepa. OH COCTOUT B TOM, UTO Ua-
CTOTA CJIBIIIIIMOIO 3BYKa 3aBUCHUT OT TOTO,
KaK OBMIKYTCS JPYT OTHOCUTEJNLHO Apyra
YX0 M UCTOYHUK 3ByKa. IIpm ux cOmKe-
HUUM YacTOTa yBeJMUYuBaeTcda (3BYK CTaHO-
BUTCS BBIIIE), IPU YAAJEeHUN — YMeHbIIa-
eTcA (3BYK CJIBIIIIUTCSA HUMKe). Ero MoxHO
OTUETJIMBO HAOJIIONAThH, TOUHEEe CJBIIIATE,
KOT/Ia elleTe B II0e3[le U CJILIIINTE IIpen-
yIpe:KIaloIuii CUTHAJ Ha IIepeese» .

«Ila, ma, momuio. Torga s He IMMOHAJ, IO-
yeMy CUTHAJ MEeHSAEeTCA, Telnephb IOHATHO.
A uto Cobaxe-To or sToro? Oua Beab BCE
PaBHO CJIBIIIIUT, ITYCTh HE Ta YaCTOTa» .

«A BOT Ha; STUM momyMainTe KakK-
HUOyab camu. [leso0 B TOM, UTO KHBOT-
Hble, KaK U YeJIOBEK, CJBIIIAT 3BYKH B
ompeneEéHHOM Auamnas3oHe. UTO-TO MbI
BOOOIIle He CJBIIINM, a OHU, 9THU 3BYKH,
ectb. Hampumep, JieTyunre MBIIIIUA CJIBI-
IIaT HEeJOCTYIIHbIE YeJOBEeKY YaCTOTHI.
Haxxe J10a1 37€Ch OTJINYAIOTCS UyBCTBU-
TeJIbHOCTBHIO CJIYXOBOTO alimapaTa» .

«M uTo?»

«IToumure, BO cmaceHue »XHUBOTHOTO,

4

nHAOPMAIIHIO O e€ IpejesiaX CJBIIINMO-
cTU U mocuuTaite mo opmysae adderTa
Honiepa 4acToTy CBUCTKOB Ha CO0AUbUX
cKopocTax. MokeT, MbI CITACEM e€? »

Ho B Ki1acce Bcerga Haninérca KTO-TO
CO CBOMM OCOOBIM MHeHHeM. BoT aToT
KTO-TO Bapyr roBopur:

«A KaK OHa IPU TaKO# CKOPOCTU MOYKET
He YCJIBIIIATh CJAEYIOIIUIA CBUCTOK ? »

BrbI po6KO nBITaeTeCh BO3Pa3UTh:

«BpI1sIa HA OPOUTY U HE YCJIBIIIIANA» .

«Hy oHa ke He pakeTa — JIETUT He Bep-
TUKAJbHO, & CBUCTKU OJU3KO APYT OT
Ipyra u ocTtaBinuecd 4 CBUCTKA OHA «CO-
0epéT», He yCIIeB OIIOMHUTBC! »

Ilaysa.

«...Uro ckaszatrs? B aTOM ecTh cBOsA IIe-
yajbHaA JOoruka! 3HAUUT, HALEKIbl Ha
cunacenue OBC paspymiensl u gake Ilo-
mjiep He moMor. A CKOPOCTH €€ JelcTBU-
TeJibHO cTpamHasg — 217=131,072 km/c,
TaM BeJIb YiKe CKOPOCTHb CBeTa BUAHeeTCs!
IIpu TaKoOii-TO CKOPOCTU OHA JOJITO OyIeT
JKUTHh U3-3a 3aMeIJIeHUsA BPeMeHH!, U 9TO
eIMHCTBEHHOE, YTO YyTeIllaeT IPU MbIC-
JISIX O €€ HEeJIETKOU cyan0e».

XynoxxHUK AseKkceii Baitnep



BCE XOT9T 3AUET

Ha zauér mpuman 100 cryzentoB. IIpemogasa-
TeJb II0 OUepenr 3aJaéT KaXKAOMY CTYAEHTY OIUH
Bonpoc: «Crkoapko m3 100 cTymeHTOB moJydar
OIIEHKY «CHaJI» K KOHIIYy 3auéra?». B oTBeT cTyIeHT
Has3bsIBaeT Iejoe uwmcao. Cpasy mociie moJydyeHUS
OTBeTa MpeloJaBaTes]ib O0BABIAET BCEM, KaKYIO
OIIEHKY MOJIYUYNJ CTYOEeHT: «CAAJI» WU «He CAAJI».

ITocyie TOro Kax Bce CTYAEHTHI MOJYYAT OIEHKY,
MIPUIAET UHCIIEKTOP M IIPOBEPUT, €CTh JIU CTYIEHTHI,
KOTOpLIE JaJ iy NPAaBUJIbHBIA OTBET, HO IIOJIYUMJIN
OILIEHKY «He caaj». Eciu xoTsa ObI OZUH TaKOU CTY-
IeHT HaWJIETCA, TO IIpelrojaBaTeNib OyJaeT OoTcTpa-
HEH OT paboThI, a OI[EHKU BCEX CTYAEHTOB 3aMEHAT
Ha «cIaj». B IpoTuBHOM caydyae HUKAKUX N3MeHe-
HUI He ITPOU3OUIET.

MoryT Jau CTyZeHTHI IPUAYyMaTh CTPaTeTuio, KO-
TOpasd rapaHTUPYET UM BCEM OIeHKY «CIaJj» ?

3amaua VI OsuMnouambl MeTamoJIncoB
Agrop [lenuc AGpusoHOB
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T'enpu KaBenguin
(Henry Cavendish)
1731-1810

Bup, JIOHJ_IHa B XVIII Beke.

S

I'EHPU RABEHIHNIII

Kasnxem — paiion Jlougoua, KoTopslii B KoHIe X VIII
BeKa eIle€ CUnTaJICA JepeBHel. [[BecTu ¢ IUITHUM JIeT Ha-
3a]l TaM CTOsJI MaJIOIIpUMeUaTeJIbHBIN 10M, HBIHE Pa3py-
IIIeHHBIA, IIPO KOTOPBIN coceAy TOBOPMJIM CBOUM JETSM:
«9TO IO0M, I'ie ObLJI B3BEIIIeH MUP» .

Ila, MeHHO B 9TOM JAOMe aHTJIUUCKUUA (PUBUK W XU-
muk 'eapu KaBeHauIll BmepBble OIpeAeuj IIJIOTHOCTH
1 Maccy 3eMJIr. 9TO ObIJIO caMoe 3HAMEHITOe ero JOCTH-
JKeHue, X0Ts TajJeKo He eIUHCTBeHHOe.

Baemusasa cropoHa KusHu KaBeHAuIma MCKJIIOUMN-
TeJbHO OemHa coObiTuAMUu. Pommiaca B Hwumie, yumni-
ca B KemOpumke, sKui1 mopoii B JIoHZOHE, IOPOH PALOM
¢ HuM. Hu moaBuroB, HM CKAHAJIOB, HI TPOTATEJIbHBIX
WJIY CTPAITHBIX SMIKU300B. 1 9TO CBA3aHO C HEOOBIYHBIMU
0COOEHHOCTAMHU €ro JUUYHOCTH — HACTOJBKO HEOOBIUHBI-
MM, UTO JaKe YUYEHBI MUP, IIPUBBLIKIINN K UyJakaM U
OpHUTHUHAJIaM, CMOTPEJI Ha 9TOTO YeJIOBeKa C U3yMJICHUEM.

Iesno B ToM, uro KaBenauit 6611 60JIe3HEHHO 3aCTeH-
yuB u u3beraJ Jjgmogeii. C BHEIIHIM MHPOM OH CTapaJics
obIIaThCcs uepes cBoero nomoIinHuka Yapuabsa Biaargena
¥ HUKOTJA He 3aBOAUJ HU OJM3KUX IPY3eil, HU CEeMbHU.
Korga ero smakoMujiu ¢ KeM-TO, OH CUJILHO HePBHUYAJ.
Iaxxe B Gecemax co cTapbIMU 3HAKOMBIMU OH IIPHU JIIOOOM
HEOCTOPOKHOM CJIOBe 3aMbIKAJICS B cebe 1 cTapaJjics yna-
autbesa. OMHAMKABI, TYJIAS B MAJIOJIOAHOM palioHe U TJIy-
0OKO 3aAyMaBIINCh, OH BCTPETHJI
BJIIOOJIEHHYIO IIAPOUYKYy, OOpPaTHBIIIY-
I0cAd K HEMY C KaKHM-TO BOIIPOCOM.
Kasenaumi ObIJ Tak Imeperyrad, 4To C
TeX MOp T'YJSAJI TOJbKO BOKPYT AOMA.
EquHCTBEeHHBIM BHIOM CBETCKOI'O
o0IIleHNnA, KOTOPBIII OH IIpHU3HaBaJ,
ObLIu Beuepa B Kayoe KoposeBckoro
o0IIecTBa: TaM ero riiy0oKo yBasKau
U IPU3HABAJM 3a HUM NIpPaBO Ha JIIO-
Oble CTPAHHOCTH.

JKeHmuHL cMyIIaam ero Ha-
CTOJIBKO, UTO Ja’Ke CO CJHysKaHKaMu
B JoMe OH 00IIfajicsd C IOMOIILIO 3a-



TOT, RKTO BSBBECHUJI
3EMJIIO

MMICOK, 1 IIOTOBAPUBAJM, YTO OH CIEI[UAJBHO IIOIIPOCHJI
MIPUCTPOUTH K CBOEMY JOMY JIMIITHIOIO JIECTHUITY, UTOOBI
IIPY BXO/Ie UJIA BBIXOJEe CAYUYalHO He CTOJKHYThCA C 9KO-
HOMKOI.

Kasengum yHacjgeqoBa OTPOMHOE COCTOSTHUE U OJTHO
BpeMsa cumTasica OorarteimuM ueaoBeKoMm JloHmoHa.
®pannysckuii pusuk Bro Ha3bpIBal ero «caMbIM Oora-
TBIM CPeAU YUYEHBLIX U CAMBLIM YUEHBIM Cpequ Ooraueii».
Tem He MmeHee KaBeHmguimi ogeBajicsi OYeHbL CKPOMHO
Y CTapOMOJIHO, a IIOYTH BCe KOMHATHI ero JoMa ObLIu 3a-
HATHI KHUTAMU U HayYHBIMHU nmpubopamMu (HO ObLia OgHA
caaboCTh: KpacuByio MebOelbh OH BCE-TaKu cebe II03BO-
as1). OH He X0TeJl IPUHUMAaTh HUKAKOTO YYaCcTUA B CBO-
UX (DUHAHCOBBIX JleJlaX, M KOorjaa OaHKUD MPEIJIOKUATI eMy
BJIOJKUTH JeHbI'M B KaKoe-HUOyIb IIpeAnpuAaTue, KaBeH-
IUII OTBETUJI: «JlesaiiTe YTO XOTUTE, TOJIBKO MEHS 3TUM
He 0OecIIOKoiiTe, a TO A HaiiAy Apyroi 6auk». OgHaAKO ero
COCTOSIHME He YMEHBINAJOCh, 1 COBPEMEeHHUKU YAUBJIA-
JINCh: HEY:KeJI OH UueprHaeT JeHbI'd 13 0e3T0HHOM 00UKu?
Korma oguu xoJjaera moIpocHJI ero 0 HeOOJBIIION ITOMO-
i, KaBeHIUIT BEITIKCAT €My YeK Ha JeCATDb ThIcAY (PyH-
TOB — acTpPOHOMMHYECKas cyMMa mo TeM Bpemenam! Bos-
MOJKHO, 3TO OblLIa JasKe He MIeJpOCTh, a HeIIOHMMAaHUe
TOT'0, YTO TAKOEe «HeOOJIbIIIasd IIOMOIIb» .

OH OBLT HACTOJIBKO YAAJEH OT TPEBOJHEHUN OKPY Ka-
IOIIEer0 MUPAa, YTO YXUTPUJICA MPAKTUUECKHU He 3aMEeTUTh
Beaukyio (ppaHIIy3CKYyI0 PEBOJIIOIIUIO U HAIIOJIEOHOBCKIUE
BoviHbl. OH He ITO3WMPOBAJ XYAOKHHUKAM, U MbLI 3HaeM
IIOPTPETHI BCEH ero POAHU, HO He 3HAEM eT0 JOCTOBEPHBIX
IIOPTPETOB — TOJIBKO OJUH PUCYHOK, I'le TOUTH He Pas3Jjiu-
YUTH JIAIIA.

KaBengumi He TOJIBKO HE MEUTAJ O CJIaBe — OH He IIPU-
3HaBaJ JI000# IIyOJUUYHOCTH, He mevaTaJ KHUT U IOUTH
He mmucaJ craTeii. MHOTrMe cBOU PYKONNCH OH He ITOKAa3bl-
BaJI Ja’Ke KoJLJIeraM, M O HUX CTaJI0O M3BECTHO Uyepe3 MHO-
rue JecATKU JIeT, Korjga MX OIeHMJI, coOpas u OomyOJu-
KoBaJ npyroui Bemukuii ¢pusuk — [lxeiimc Makcses.
A yacTb pyKoImucei 6bljia 1 BOBCE YHUUTOXKEHA aBTOPOM,
1 MBI MO2K€M TOJIBKO JOTaAbIBATHCS 00 X COAEPKaHUMN.

BEANKHUE

Hom Kasenguia




BEAHUKHE
YMbI

I'EHPU RABEHHNIII

T'eupu KaBemguin He oCTaBUJ IIOTOMKOB;

npyrue 3HameHuThle KaBeHauinu (B ToM uucie
Yuanam, ocuoBatenb KaBeHguickoi Jjabopa-
Topuu, rae moroM B XX BeKe paboOTaio OKOJIO

TPUALIATH HOOEJIEBCKUX JIayPeaToOB) — €ro JaJib-
HUe€ POJACTBeHHUKMU.

Buorpad Kasengumia nucaa o HEM: «B ero
HaType He OBLJIO HUYETO MCKPEHHEro, BOCTOP-
JKEHHOTO, T'€POMYECKOr0 WJIU PhIIAPCTBEHHO-
ro, HO CTOJIb K€ MaJjo OBLIO 3JI0T0, XOJYICKOTO

Bun skcnepuMeHTaIbHOM
YCTaHOBKH.
Pucynok Kasenguina,
1798 r.

niau HudkKoro. To, I MOHMMaHUSA YEero HyK-
HO OBIJIO UTO-TO OOJIbIIIee, UYeM UHCTHIN MHTEJJIEKT, NI
TpeboBaiuch (haHTA3UA, BOOOpaKeHMre, IIPUBA3aHHOCTbD,
Bepa, Ob10 KaBemguiny menpusaTHo. Beceé, uTo A BILKY,
yuTasd ero 3alucKu, — 9TO YMHAs TOJIOBa IJA MBbIIIIe-
HUS, Tapa YAUBUTEJIbHO OCTPHIX IJIa3 I HaOJIIONeHUA U
Imapa OueHb YMEJIbIX PYK [AJIA IIPOBeIeHUS OIIBITOB» .

IeiicTBuTEIbHO, OOJe3HeHHasA pobocTh KaseHauiia
ImpoIiagaJga 3a pabounM CTOJIOM U B JlabopaTopuu. 3aech
OH CTaBWJI Ilepel co0Oii caMble CMeJIble M MACIITAOHBIE
3amaun — u OJIeCcTsAIe UX pera.

ITockonpry KaBenguir He myOJMKOBaJ MHOIHE pa-
00ThI, a ONYyOJMKOBAHHBIE CTATHY HUKAK He IPOJBUTaJI,
TOJBKO Yepe3 MHOTO JIET CTajJ0 IIOHATHO, UTO MMEHHO
eMy IIPUHAIJIEKUT IIPUOPUTET panga oTKpeITuii. OH (hak-
TUYECKU OTKPBLI 3aKoH KyisoHa (cuijia B3amMoefCcTBUSA

o ro e B s

MEXKAY 9JIEKTPUUYECKUMU 3apsafaMH B 3aBUCHMOCTH OT
o o PACCTOSAHUA MEXAy HUMHI) 3a 14 jer
no Kymona, sakoum Oma 3a gecATKU
ager o OMa, a Tak/e eIé MHOTHe
3aKOHBI, Kacalollfuecs 3SJIeKTpUuUe-
ctBa 1 Temya. OH 0OHAPYIKUII CYIIIe-
CTBOBaHIeEe MHEPTHLIX I'a3oB (TOUHeE,
HaJInuuye B BO3yXe BaXHBIX KOMIIO-
HEHTOB MOMMMO a30Ta U KUCJIOPOaa)
3a cTo JeT no Panea u Pam3zaa. OH He
OBLJI IIEPBOOTKPLIBATEJIEM BOJOPOLA,
HO YCIIEIIIHO MCCJIeLOBaJ €ro u APY-

8
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TOT, RKTO BSBBECHUJI
3EMJIIO

IMOo3Hee IIHcaJ O XHMHUUYECKMX OmnbIiTax KaBeHguima:
«XO0TsA MHOTHME M3 HUX OBIIN IIPOBEJEHbI JIUIIL B IIOPY
MJIaJeHUueCTBa XMUMUUYECKON HayKM, UX TOYHOCTL U Kpa-
coTa He IOTYCKHEeJIN M0 ceii JeHb» .

Ho Bcé-Taxmu camoe usBecTHOe focTu:keHue Kaseungu-
m1a — u3MepeHue IIoTHocTu 3emam B 1797-1798 romax.
006 sTOM CTOUT pacckasaTh IIOAPOOHEe.

T'JIABHBIN OIIBIT KABEHTHIIIA

VuéHBIX ¢ JaBHUX IOP MHTEPECOBAJM Pa3Mephl 3eM-
au. OnmeHuUTh pagmyc 3emMuu (CUUTas e€ MapoM) He Tak
V3K CJIOMKHO: 9TO mpozesai emfé Idparochen B III Beke mo
HaIell 5pel. B AeHb JETHEr0 COJHIIECTOAHISA, B TOT MO-
MeHT, Korzga B ropojae Cuene (aviae Acyan) ayuu CosiH-
Ia majgajaym Ha 3eMJ0 OTBECHO, B ropoje AJIeKcaHIpUU
TOUYHO K ceBepy oT CHeHbI UX HallpaBJIeHUE Y:Ke He ObLIO
OTBECHBLIM: COJTHEUHBIE Yachl OTOpachiBaau TeHb. IIoHAB,
IO KAaKMM YIJIOM IIaJaloT JIyuyd B AJIeKCAHIAPUU — a 3TO
MOXKHO CJleJIaTh, Y3HAB OTHOIIEHMWE IJIUHBLI TEHU OT COJI-
HEUHBIX YaCOB K UX BBICOTE, — U 3HAA PACCTOSHUIE MEXK Iy
Anexkcauapueit u Cuenoii, dparoceH, pemruB IPOCTYIO
reoMeTpUYECKYIO 3a7auy, y3HaJ paguyc Semuau (puc. 1).
ITosgHee npyrue uamepuan ero Trounee: R~6370 k.

A BoT Kak y3HaTH Maccy 3emau? Jlosiroe BpeMs ara
3ajauya Kasajiach Hepaspemumoi. TeoperuuecKass BO3-
MOXKHOCTDH IIOACTYINUTHLCA K HEM BO3HUKJA, Korma Hbio-
TOH OTKPBLI B3aKOH BCEMHUPHOTO TATOTEHUS: Bedb He
TOJBKO 3eMJid 1 HeOecHbIe TeJjia IPUTATUBAIOT K cebe
pasHble 00BEKTHI, HO U BOOOIIe BCe HpeaMeThbl B MUPeE
MIPUTATUBAIOTCA APYT K Apyry. Cuia TATOTEeHUA MeXIy
HUMHY BbIUMCJIAeTCA (B COBpEMEHHOM 3anCc) KaK

m.m
F=G }122 2 ’
rae m, U m, — Macchl IIepBOro M BTOPOro Tena, R — pac-
CTOSTHUE MEKAY UX IleHTpaMu, a G — HeKoe YHCJI0, KOTO-
poe Ha3bIBaeTCA 2paA8UMAUUOHHOIL NOCMOAHHOLL.

MpbI 3HaeM, ¢ Kako# cujoil F Teyio ompeneeHHON
Macchl m, IpUTATUBaeTca K 3emiue. Mbl 3HaeM paccros-
HUe MeXIy UX IleHTpaMu — 3To paguyc 3emun R. Ho Bo
BpemeHa HpioToHa OBLIM HEWM3BECTHBI HU ITOCTOSHHAS

BEANKHUE

Iparocher

3eHUT  3eHHUT

CueHa (Acyan)

Puc. 1. Onpenenenue paguyca
3emu

Hcaax HpioToH



BEAHUKHE
YMbI

Huts J

3epKajio

g

gu

HcTouHUK cBeTa

Puc. 2. Cxema mpubopa
nist oublTa KaBerguima

THE MAN WHD

"WEIGHED' THE EARTH

by Jonarhan Powers

Kuura «Experiments to
Determine the Density of Earth»
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I'EHPU RABEHHNIII

G, uu macca 3emau m,, u
He OBLIO cmmocoba MX HAWTH.
BOT ecJin 61::1 MBI MOI'JI HU3-
MEepPUTh CUJIY IPUTAXKEHUA
MEXIYy OBYMSA MN3BECTHBIMU
MaccaMu (1 CPaBHUTH C CHU-

e .
B ——— 7 nofi mpursmenua K Bem-

g Je), ObLI0 OBI COBCEM pPyTO€
5 neno... Ho usmepurs TpyA-

S HO: BeJb IIPUTAKECHINIE MEX-

Oy JII0OBIMM IIpeAMeTaMU
— pasyMHBIX Pa3MepOB, KOTO-
pble MOYKeT CKOHCTPYUPO-

BaTh YeJIOBEK, OyJAeT OUeHb CJIa0bIM.

B 80-e roasr XVIII Beka npubop AJIs U3MepPEeHU 9TOM
CUJIBI IIOIBITAJICS CO3JaTh AHTJIMUCKUUA reosor [[:KoH
Muuesii. Ho o ymep, He 3aBepmiuB pabdory. W mosguee
KaBengum mocTpous cBOM Mpubop MO aHAJOTUU C amma-
paTrom Muuesiia 1 IPOBEJ CBOU 3HAMEHUThIE U3MEPeHU s
(puc. 2).

OcHoBa ycranoBku KaBeHauInma — KpyTUJIbHbIE BECHI.
Ha gauuHOI MeTaJIMUEeCKON HUTU OBLIO 3aKPEeIJeHO
KOPOMBICJIO C ABYMS OQWHAKOBBIMU CBUHIIOBBLIMH IIa-
pamu — mpuMepHO 1Mo 730 rpammoB. K KakaomMy 13 HUX
IIOJIBOANJICA HA OJHOM BBICOTE C HUM TAMKEJIBIN 11ap (0OKO-
go 150 kr), Takske m3 cBuHIIA. M TOorma KOPOMBICJIO IIO-
BOPAUYMBAJIOCh Ha HEOOJIBIIOH yroJ! OTOT yroJ omupene-
JISeTCsA, ¢ OAHOI CTOPOHBI, CHUJION HMPUTIKEHUI MEKIY
1apaMu, ¢ IPYrodl CTOPOHBI — ympyroctbio HuTu. Ilo-
CKOJIBKY YIIPYTOCTb HUTH MOYKHO OBLIIO M3MEPUTH (AJIA
ATOT0 yHaJIsaau OOJbIINe MIapbl U CMOTPEJIHN, KaK KoJe-
0JsieTcsI KOPOMBICJIO BOKPYT HHUTH), CHJIA TPUTAKEHUSA
MeXK Iy IIIapaMu TOKe JIeTKO BhIUUCJISAIaC.

Ho He Tak BCcE mpocTo. KaBeHIUMINT He MCIOJH30BAJI
Ty YIOOOHYIO TEPMUHOJIOTHIO U CHUCTEMY OO0O3HAUEHWUI,
KOTOpYI0 MBI mpumeHsieM ceiiuac. CBoio 3amauy KaBen-
auiil GopMyJUPOBAJ Aa’Ke He KaK «MU3MepeHUe MACCHI
3eMin», a KaKk «uU3MepeHHWe ILIOTHOCTU 3eMJuu». Kcera-
TH, €T0 Pe3yJbTAThI ObLIN YAUBUTEJIbHO TOUHBIMU: CPE-




TOT, RKTO BSBBECHUJI
3EMJIIO

HAA IJIOTHOCTEL 3eMJIN MOJyuYnJjaach IpuMepHo B 5,48 pas
00JIbIIIe IIJIOTHOCTH BOABLI (COBpeMeHHas Iudpa — 0KOJOo
5,561 r/cm?®), 1 U3MepeHUs JYUIIEero KadecTsBa yAajoCh
IIPOBECTHU TOJIBKO uepe3 cTo JeT. [lake ceiiuac AJist 3TOTO
HYKHBI YCTAHOBKHY IIPMMEPHO TOTO Ke THUIAa, a BhICOKasd
TOYHOCTH OCTAETCS IIPOOJIEMOIA.

ITouemy ocTaérca npobsemoii? IToromy uTo npu puk-
caly TaK1UX HeOOJBIINX CUJ OUYeHb TPYAHO N30aBUTHLCA
oT CﬂyqaﬁHBIX IIoMexX. KaBeH/II/IHI IIPHUJIOK NI MAKCHUMYyM
crapaHuii. Ero ycranmoBka Obljia IIoOMeIlleHA B JePeBSH-
HBIN ANIMK, YTOOBI Ha HEE He BJIUAJUA IIOTOKM BO3AyXa
U Tepemajgbl TeMmiepaTypbl. HabOiaiomaTeab cMOTpesa Ha
IIPOUCXOASAINEee B TEJIECKOII Uepes3 IbIPKU B CTeHKAaX SAIIU-
Ka. BoJablue 1mapbl ¢ IIOMOIIBIO CIEUAJbHOTO MeXa-
HU3Ma HNOABOAUWJNCH K MaJILIM TO C OJHOM, TO C APYIOi
CTOPOHBI, UTOOBI IIOJYUYUTh HYKHBIH pe3yJbTaT maKe
IS cJIydasi, Korjaa sfaHue UKW YCTaHOBKA YyTh-UyTh Ha-
KJIOHEHBI II0 OTHOIIEHHUIO K TOPU30HTANN. OKCIIePUMEHT
ObLJI IOBTOPeH gecATKHu pas3. CioBom, Hy)KHa Oblja ucC-
KJIIOUNTEeJbHAasI JOOPOCOBECTHOCTD, X HEJAPOM 9TOT OIIBIT
Kasenguiiia cunrajacsa 00pasioBbIM.

Yro ke groau ysHaau u3 onbiTa KaBemauina? Bo-
IIepPBHIX, CTAJIO ACHO, YTO UMEHHO B IJIyOmHaX 3eMJIH CO-
CpPeIoTOUYEeHbI TSKEJIbIe BelllecTBa: BeIb IIJIOTHOCTH IIO-
BEPXHOCTHBIX CJIOEB HAIIlel IIJaHeThl Topasfo HIKe, YeM
5,5 r/cm3. Y1 3TO OTJIMYHO COTJIACYETCSA C COBPEMEHHBIMU
IIpeACTAaBJICHUAMU O sApe 3eMJH, COCTOSAIEeM B OCHOB-
HOM M3 JKeJjie3a U HUKeJasaA. Bo-BTOPBIX, 3HAA MJIOTHOCTH
3emuu 1 00BbEM (HAIOMHUM, YTO 00'BEM IIapa paguyca R
BBIUKCJIAETCI KaK % nR?), MBI 3HAaeM u Maccy 3emuu. A B
XIX Beke, Korjga 3anuch 3aKOHA BCEMUPHOT'O TATOTEHU S
mpuobpesia cCOBpeMeHHYI0 (hopMy, OblIa BEIUKCJIEHA U IO~
croaaHad G. Temepb MBI MOYKeM MOJACUUTATEL CHUJY IIPHU-
TAKEHUA MEXKIY JIOOBIMU IBYMSA 00beKTaMMU.

Kaseugumt ObLT OBl CHMJIBHO YAWBJIEH, y3HaB, UTO
0 HEM KoTHa-HuOy b OyAYT IIKUCATH B JKypHAJe AJA IeTei
M YTO OIMCAHME ero OIILITa BOMAET BO BCe YUEOHUKU IIO
¢usuke. Ho ciro:xmiaoch MMEHHO TaK.

BEANKHUE
YMbI

CoBpeMeHHAas MOZIEIb
nmpubopa Kasenguria.
®oro Clive Grainger

Co6op Becex CaToix B Jlepbu.
3necs moruiaa Kasenguina
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Muxana EBHoKkuMoB

MATMHECKASAGMATEMATHKA

OcHosaHO Ha peajlbHblx cobvimusx.

JIEBa ycepIHO IBITAJICS PEIIUTh 3aJlaull MaTeMaTHuye-
CKOTO KPYsKKa, HO 3aJauM He IoamaBajuch. [Ipumiock
IIPOCUTH IIOMOIITX y OTIIA.

— Hy, uro Bam TyT 3aganu? — cupocua Oier Cepre-
esuu. OH okomuma mexmat MI'Y u emy Bcé emié Kasa-
JIOCh, UTO OH C JIETKOCTHIO PEIIUT JI00YyI0 3aauy... YK 3a
IIIeCTOI-TO KJIACC TOUHO!

— Bor, — JIéBa mpoTAHYJ JUCTOK C YCJIOBUEM, — TYT
TpU 3aJadym. Y YUTEJb CKa3aJy, YTO 3TO OJHA U Ta Ke 3a-
Iada, HO s He IIOHMMAaIlo, mouemy??? MHe oHU KaKyTcCdA
a0CoJIOTHO Pa3HBIMU!

1. meercsa 9 cauTkoB 30J10Ta ¢ MapkupoBkoit 100 r,
200r,300r,400r, 500r, 600, 700 T, 800 I, 900 . 13-
BECTHO, UTO BeC POBHO OJHOTO CJIUTKA MEHBIIIe 3adBJIEH-
Horo. Kak HaiiTH 3TOT CJIMUTOK Ha JBYXYAIlleUHBLIX BECax
0e3 rupb 3a ABA B3BEITUBAHUA?

2. Ectb 9 Oop1ioB pasHOil cuibl. B moegnHKe JIIOOBIX
IBYX Bcerga moOesknaeT cujabHenmnii. MoxHO Ju pas-
OMTHL MX Ha TPU KOMAaHILI IO TPU OOpIla TAK, 4TOOBI BO
BCTpeuax KOMAHJ II0 CHCTEeME <«KaMIBLI C KaKIbIM»
ImepBasd KOMaHIA IIO0 YMCJIy IIo0el oaepsKajia Bepx Hal
BTOPOM, BTOpas — HAJ TPEThel, a TPeThs — HaJl IIePBOi?

3. B kimeTkm Tabaunbl 3 X 3 BIUIINUTE Pa3JNUYHbBIC
HATypaJIbHbIEe UHCJIa TaK, YTOOLI IPOM3BEHAECHUSA UHCEJ
B Ka)KJIOH CTPOKe, Ka)KJAOM CTOJOIle M Ha KaxKION M3
IBYX I'JIaBHBIX JUAroOHAJEH ObILIN OSUHAKOBEI.

— XM, MHe TO)Ke Tak Kakercd.. — Oimer CepreeBuu
IIPOBEJI PYKOM II0 HEKOTJa IBLIIIMTHON IIeBeJifope U 3aay-
MaJicsa. — Ecau ObI B TpeThelt 3ajayue pedb IIJIa He O IIPOo-
U3BEIeHUAX, & 0 CYMMaX, TO €€ ObLIO ObI JIETKO PEeIINUTh.
B martemaTuke 5TO HasbIBaeTCA MazuiecKum Keaopa-
mom. Marunueckuit kBagpar 3 X 3, B KOTOPOM 3aIlCAHBI
messle uncyja ot 1 mo 9, suanu emré B [Ipesaem Kurae 60-
snee uem 3a 2000 seT mo Harei spei! A ThI CMOJKEIhb 3a-
HOJHUTDH KJIETKU Tadaunsl 3 X 3 uncaamu ot 1 1o 9, uro-
ObI CYMMBI YHCeJ B KaKJOM CTOJIOIEe, KasKI0M CTPOKE U
Ha KasKJI0¥ M3 ABYX AuaroHaJeil ObIJIM OAMHAKOBBI?

— Ilama, TBI BMeCTO TOr'o, 4TOOBI IIOMOYb, 3aJA€Illb
MHe UYeTBEPTYIO 3amauy!? — BoamyTuicd JIEsa.



— IMomo:xau, BOBMOXKHO 9TO HEOOX0AUMO... [laBail pe-
muM e€ BMecte! Kakue y Tebs uneun?

— Hy, umcen Bcero 9. 3HAUUT, MOKHO IOIPOOOBATH
nepedpaThb BapHUaHTHI... — HEPEITUTeJIbHO ITpousdHeéc JIEBa.

— He Toponucsk. CMOTpH, B IIEPBYIO KJIETKY TAOJIUIHI
MOJXKHO 3alHcaTh Iiejioe Yucyo oT 1 10 9, sTo 9 cmoco6osB.
B caenyroiiyio BeIOMpaeM yiKe U3 OCTaBIINXCS, TO €CTh
8-10 crmocobamu, u T. A. ITosmyuaercs, 4To Bcero cmoco6oB
9:8:7:6:5-4-3-2-1. Moit cmapT(dOH ITOKa3bIBAET, UTO
aTO umcjo (MaTeMaTHUKM ero HasbIBalOT «9 aKkTopUas»
u obosHauawT 9!) paBuo 362 880. [axke ecsiu IPOBEPATH
mo TabJauile B CEKYHAY, Ha BCIO IIPOBEPKY YHIET OKOJIO
100 yacoB MBHYPHUTEJIHbHOIO OJHOOOpPa3Horo Tpysa. B 00-
IeM, OO0 CJeAYIOIero KPysKKa He ycleelllb. IlepeGop
MOJKHO IIOJICOKPATUTh 3a CUET OMMHAKOBBIX TaOaUIL (OT-
JIMYAIONXCS TOJbKO IIOBOPOTOM MJIM OTPaKeHueM), HO
9TO HEe TOT IIyTh, KOTOPBIM OBl I COBETOBAJI UATH...

— Yro ke genaTn??? — mepedu JIéBa

— Hymait! 3HaeM Jix MBI UTO-TO IIPO TaKyIO TabaUITY ?

— Hy, 3maeMm, uTo B Heil Bce uucaa ot 1 1o 9, Ho He
3HaeM, KaK OHHM TaM IIepecTaBJI€HBI.... Ara, moHsaa! Mbl
MOJKeM CKasaTh, UeMy PaBHA CyMMa 4YlcCeJl B CTPOKE WU
crosbme. Tak kax oOmasa cymma 1+ 2+ 3 +...+ 9 paBHa
45, Bcero B Tabuuie 3 cToabIa u B KaXKJI0OM CyMMa OJM-
HaKOBa, TO 3Ta CyMMa JOJIKHAa paBHATLCSI 45:3=15.

— Orinnuso! A MOJKeIllb Tenephb CKa3aTh, KaKoe YNCJIO
JIOJIXKHO CTOATH B I[EHTPe U IoyemMy?

Yurartejsb, a Thl CMOKEIIb OTBETUTH HA 3TOT BOIIPOC?

— He 3naro...

— Hy, nasaii mogymaem Bmecte, — Oser CepreeBuu Ha-
pHCcoBaJ Ha JHCTe KBaapaT u 4 crpeaxu. — [IpocymMmmupy-
eM umcJjia B Ta0JuIle IO YeThIPEM HaIpas- i
JIeHuAM, TOKa3aHHBIM CTPeJKaMMu Ha U

pucyske 1. Ilo ycmosuio, JomsxHO momy- |~ [X(~ 7
yuTheA 4 pasa mo 15, To ectsb B cymme 60. ar N
C mpyroii CTOPOHBI, B OOIITYI0 CYMMY BOIi- Puc. 1

IyT BCe umcja TabJUIbI II0 OAHOMY pasy,

KpoMe IeHTpaJbHOTro umcia (0003HAUMM ero uepes Xx),
OHO BOIAET 4 pasa BMecTO oxHoro. Ho cymMmmMy Becex umcest
B Ta0JIMIle MbI y:Ke 3HaeM, oHa paBHa 45. Iloayuaem, uTo
60=45+3x. 3gauur, x=5. To ecTh B IIeHTPe MOKET CTO-
SATH TOJBKO 5.
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— 3x6poso! BeixoauT, MBI MOKEM CHJILHO COKPATUTH
mepebop? — cupocua JIEBa.

— Bcé emeé mporre. IlocraBuMm Kyna-HU-
O0ynb neBaATKy. Hanpumep, Tak (puc. 2).

Torma BmecTo 3Haka «?» crouT 1, Beanb
cyMMa umcesJ CTpoku paBHa 15. Ecam B mmo- Puc. 2
ciaegHeM croJsbie (tam, rae 1) He crout 8,
TO cymMMa uucesj B HEM He OoJbime 1+ 7+ 6 <
<15, a gomxHa OBITHL paBHa 15. UTak, 8 cro-
UT B OJHOI 13 KpalHUX KJETOK TPETHEero
crosabia. Hampumep, Tak (puc. 3). Puc. 3

Temepb BCcsi Ta0JMIIAa BOCCTAHABIMBAETCS U3 TOIO,
YTO CyMMa Yuces KayKIOH CTPOKHU, CTOJIOIA MU JUAro-

Hajsu paBHa 15. BoT aToTr nmporiecc o maram (puc. 4).
— O\,

8 CalN 8] [[4]3]8] [4]3

8 8
ols5[1lplols|1lploNsN|plols]|1p/9]5]1
6 6D 2] |6] [2]7]6

Puc. 4

Jlerko mpoBepuTh, UTO TaKasd TAOJIUILA IIOAXOJUT.

— Ho Kakas cBa3b ¢ HaImuMu TpeMs 3agadamu!?? Mur
JKe IIPOCTO PeIlMJM 3aJauvy, KOTOPYI0O HaM He 3ajaBa-
Jgu! — KasaJjgoch, 4To JIEBa OBLI pacCTpPOeH.

— Bugumo, cBaA3b Bcé ke ecTh! [laBait HAUHEM C Tpe-
Thel 3aJauu. ¥YCJOBHUE TOT'O, UTO IIPOUIBEIEHUS UNCEJI
PaBHBI, JIETKO 3aMEHUTh Ha yCJIOBIE, UTO CYMMbI PABHBI.
A sToro mpocto 0epéM, HATPUMED, CTEIIEHW JBONKN:
21, 22, 23, ... Bean pu mpousBeeHUN ABYX CTEIeHel nmx
IIOKAa3aTeJId CKJIAABIBAIOTCA: 2% 2V =2y,

IlosTOoMy, 3aMeHUB Kaik-

24 23 | 28 16| 8 256
Jloe YMCJI0 MarmuyecKoro KBa-
IpaTa Ha ABOMKY B cremenm, |2 |2°|2'| = 51232 2
PaBHOU BTOMY 4YHCIY, MBI | 92| 97| 96 4 12864
IMOJIyYUM HCKOMYIO TaOJIuIly Puc. 5

(puc. 5). 3amaua perreHa!l

— XOpoI1o, HO TPEeThA 3ajJadva XOTs
ObI TOKe Ipo Tabaummy. A Kak cBA3aTh |400 |300 800
9TO C IIePBOH 3aaueii?

— B Heil :xe Toxke ecTb HaOop u3 9 un- |900|500|100
cei: ot 100 1o 900 ¢ ogMHAKOBELIM IIIAI'OM
100. JaBait 3anuieM UX B BUAe Marmue-
CKOI'0 KBajJpaTa C OSUHAKOBOM CYyMMOM Puc. 6

200| 700|600




5 M I
II0 CTPOKAM M CTOJIOIlaM, IIPOCTO JOIIMCAB HYJIN K YHCJIaM ILIN'a meMalliyteckuu

DN g
IIOCTPOEHHOT'0 Marnyeckoro KBajapara (puc. 6). &P}%@Kﬁ

IToso:kuM Ha IIEpPBYIO YalllKy BECOB .
CJIUTKU, COOTBETCTBYIOII[ME UMCJIaM mep- (400|300 |800
BOII CTPOKM, a HA BTOPYIO — CJIUTKH, CO-
OTBETCTBYIOII[ME YKcjaaM BTopoi crpoku | 900500100
(puc. 7). Ecaim omma m3 dallleKk mepese-
cuja, TO Mbl 3HaeM HabOp M3 TPEX CJIUT-
KOB, B KOTOpPOM 0oJiee JIETKUH CJIUTOK. Puc. 7
Ecau ke Becbl B paBHOBeCHM, TO 0oJjiee JIETKUH CJIUTOK B
Habope mocJiegHell CTPOKU. B 1r060M cirydae, mocJje mep-
BOT'O B3BeIIIMBAHIS MBI 3HAe€M CTPOKY TaOJUIIbI, B Habope
KOTOPOH ecTh 6oJiee JIETKUI CIUTOK.

Hajee KJ1agéM Ha MEPBYIO YANIKy BECOB CJIUTKU, CO-
OTBETCTBYIOII[HE UHCJaM IIePBOT0 CTOJI0IA, & HA BTOPYIO
YaIllIKy — CJUTKH, COOTBETCTBYIOII[i€ UMCJIaM BTOPOIO
(puc. 8). AHaJIOTUYHO, HAXOAUM CTOJI-

200|700 600

Oer; ¢ HambOoJiee JETKHUM CJIUTKOM, U 400l 300 | 300

caM 5TOT CJUTOK — OH Ha IIepeceuyeHun

HaWJeHHBIX CTPOKH U CTOJIOIA! 900/ 5001|100
— KpacuBo! A Kak ObITh ¢ Oopriamu?

Tam :xe BooOIIle HET HUKAKUX YKrceJ! 200( 700 | 600
— Her, 3HauuT UX HY>XHO BBECTH, — Prc. 8

cunokoitHo orBeTusa Ouer Cepreesuu. OH
TOJIBKO UTO IIOHSJ, KaK HYYKHO PelIaTh Komandbl
aTy 3amauy. — Hrak, y Hac 9 GOpPIOB. 3-g 1138
O6o3HaUMM UX cuay unucjaamu ot 1 10 9. 9.4
IaBaii cHOBa IIOCMOTPMM Ha Marmue- > 9 [9 |1
CKUI KBaZpaT U OTMETUM OOPIIOB, KoTo- L4, 9 [ 7 | 6
pble BXOASAT B HAIITK KOMaHILI (puc. 9). Puc. 9

Bo BcTpeue J00OBIX JABYX KOMAaHT
Bcero Oyzer 9 moeguHKOB (MOKHO oOpasoBaTh 3 X3=9
pPasHBIX Imap conepHuKoB). [lepBasg KoMaHIa BEIUTPAET Yy
BTOpOI1 co cuétoMm 5:4, Tak Kak 2>1, 7>5, 7>1, 6>5,
6 >1 (Bcero 5 mobexn u3 9). Bropaa xomaHzaa BeIUTpaeT y
TpeTbeii co cuéTom 5:4, Tak Kak 9>4,9>3,9>8, 5>4,
5> 3. U TpeThbAa KOMaHJa BHIUTPAET y IIEPBOI CO CUETOM
5:4, tax Kak 4>2, 3>2, 8>2, 8> 7, 8> 6. Bor MBI
¥ pa36uyiu OOPIIOB Ha TPU KOMAaHAbI KaK TPeOoBaIoCh!

— IIpocTo marus kaxkas-to! — yauBuics JIésa.

— A MaTemMaTHKa 3TO UM €CTh MAarus, — 3arajgodyHo
yasiomysica Oiser CepreeBud.

Xyno:xxuuK Mapus YcenHoBa
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AECA
ANHI'BuctAKu

Oabpra KysneroBa

BOPbI HA CJIOBAX

— XopoIleHbKOe JIeJI0, — BOSMYTHUJIach
Carma, — Hy ¥ KTO y Hac yKpaJ Bechb ca-
xap-padpuuan?

— W BoBce He YyKpaJ, obupescs
Muwuimma, — a B3dAJ AJI 9KCIEPUMEHTA.
Mue mama paspernia.

— Bcio caxapauiy?!

— IToutu. I Bcé paBHO HeNpaBUJIb-
HO TOBOPUTBL, UTO A YKpas. Ykpacmb —
3HAYUT B3ATH Yykpadkoil. IIpokpacmucsa
B KYXHIO, OECIITyMHO BJIe3Th Ha Taly-
PETKY...

— Bcé mnomarso, yCMeXHYJach
Carmia, — He moliMaH — He BOD.

— T'BI XOTH 3HAEIH, UTO O3HAUAET CJIO-
BO 80p? M3HauajibHO TaK Ha3LIBAJIU pas-
HBIX 3JI0JIeeB, BPYHOB U OOMAHIIIMKOB.
Ji:XKemMuTpusa, HaOmpuMep, IIPO3BaJIHU
«TymuHCKUMA BOp» €I1€ U ITIOTOMY, YTO OH
BBIZIaBaJ ce0s 3a APYyroro uejgoBeka. A s
Tebe BCE mpAMO cKasdaJy. MHe IJd HayKu.

— IlonmyuaeTcsa, epamv U 8opogamuv —
poICTBEHHBIE CJIOBa, — 3aayMajach

16

Cama, — a Kak ke TeOsa Torga Has3BaTh,
ecJIi MHe He ¢ ueM uail nuTth? Paszboiinu-
KOM, UTO Ju?

— Onares mumo! — Becenuaca Muima, —
Pa36oiinuk cBA3aH CO CJIOBOM pa3doumb.
OH HamazaeT Ha KyIleueCKuii Kopaljb,
BCTyIIaeT B 00il ¢ OXpaHON U paszdbusaem
IPOTUBHUKA. A g Jake caxapHUILYy He
pasdua — BOT OHA, IeJEXOHbKASA CTOUT.

— IlenéxonbKas, a uto Toaky. Hu ox-
HOT'0 KyCOUKAa He 0CTaJ0Ch, TPabEK.

— Yto THI TaKoe rosopuillib. I'pabu-
meJab — TOT, KTO 3azpebaem. A s aKKy-
paTHO OpaJi, II0 OZHOMY.

— Xamyra. Bpas mo ogHOMY, HO B UTO-
re Bcé cebe 3axarmaJ.

— Ilopgymaii caMma: xanamv — 3TO OOAThH
XBaTaTh IIOMHOTY, oxankoil. CjioBa MeHsI-
IOT CBOM 3HAUEHUs, TAK UTO THI YK IIOCTAa-
paiicd, IpuayMai 4To-HuOyab IIOTOYHEE.

— Kax xe pambIlle Has3bIBAJIU JIIOHEH,
KOTOpPEBIE BOBMYTHUTEJIbHBIM 00pa3oM UTO-
TO 3a0uparoT?



— Hanpumep, mames.

— Ceifuac u cJOBa-TO TaKoOTo HET, —
yauBuiachk Carra.

— Mo:kHO eITié ckasaTh mamuuie, eciiu
OoH OoJbIoi Boprora. Cuablana mOpo
ucropuka TarumieBa? OH ObLI HACTOS-
MU YYE€HBINA, HO ero (DaMUJINA ITPOUCXO-
IUT KaK pas OT 3TOTro CJOBA.

— Hy, ou xe He BuHOBaT. B orimune
OT HEKOTOPBIX MOIIIEHHUKOB.

— §1 B TBO#I KapMaH He 3aJe3aJI, — BO3-
pasui Muira.

— Tak a :Ke TeOs He KADMaHHUKOM Ha-
3BaJia, a MOIIeHHUKOM. MopouuIis MHe
rOJIOBY BCAKMMH HCTOPUAMM, a Yall OT
ATOrO cJIallle He CTaHeT.

— MoweHHUK TIPOMCXOAUT OT CJIOBa
MOUWLHA — MeIIIOYeK IJIs XpaHeHUs IeHerT.
Tak 4TO CJIOBa MOUWEHHUK U KAPMAHHUK
ycTpoeHnbl moxoske. Heuero Ha MeHdA 3ps
TOBOPUTH, OCTABb CBOU ILIIYTHH.

— Bocxururenbuo! I 6e3 caxapa ocra-
JIach, 5 JKe eIlé U ILIYTYIO.

— Koueuno. TbsI BcE€ myTaemib, cMme-
IIWBaellb — caMa 3anJjyma.a B CJIOBaX.
JIuuao ™MHe O00JbIlle HPABUTCSI CJIOBO
npougoxa.

— 91O TOT, KTO npoiidém Be3ne? — mo-
ragaiack Camra, — Iloxoske Ha mpaBzay.
Mory 106aBUTH K HEMY CJIOBO NPOHbLLPA.

— BepHo, 3TO TOKe JJOBKa4, KOTOPBIN
Bcloqy mnpoHbIpHET. Ho He Bcerga Ha
IMOJIB3Y APYTHUM.

Mutiia HBEIPHYJI IIOJ CTOJI U MIOABUJICS C
IITOKOJIAAKOM B PyKax:

— Ha, sT0 Tebe K uaro.

— Hy u ¢oxryc! Cnacubo, — obpamoBa-
jJacs Cama, — Torga OyaeM BMecTe uail
MUTh. A KaK Thl AyMaelllb, CYIIeCTBYIOT
CJIOBA, KOTOpPbI€ PaHbIIE OBLIIN CBA3AHBI
¢ MpuCcBaMBaHUEM YYsKOT0, HO ceifuac uc-
MMOJIB3YIOTCA B APYTOM CMbICJIE?

— OfHO U3 HUX THI cCaMa MUHYTY Hasal
cKasaJa.

Kakoe wu3 mnpousnecénnpix Camren
CJIOB CBSI3AHO C 32aXBATOM Uy3KOro0?
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HA KNET YATON EXMATE

B «KBaHTHUKe» N27 3a 9TOT roj peup I1jia O TPEYTroJIb-
HUKAX W JPYTrMX MHOTOYTOJbHHKAaX Ha KJeTdaToul Oy-
mare. Temepb MBI OTAEJBHO PACCMOTPUM KBaJAPaThl 1 UX
miaomassk. Hauném ¢ ueTHIPEX 3a7ad IJISI CAMOCTOSATE -
HOT'0 pellleHnsA (OTBETHI CM. B KOHIIE JKypPHAJIA).

1. Ha pucyske 1 ormeueno 12 trouek. Ka-
KMe KBaApaThl ¢ BEPIIMHAMU B YKa3aHHBIX
TOYKaxX MO:KHO HapucoBaTh? IlocrapaiiTecn
Haiitu Bce 11 xBaapaToB!

2. Ki1eTuaras nmiaockocTb, 3HaAKOMAasA BCEM Puc. 1
II0 IIIKOJILHOM TeTPaau, COCTOUT U3 KBaAPATHBLIX KJIETOK.
Bepmuubl 3TUX KJIETOK TaK:Ke HA3BIBAIOT Y31aAMU Cem-
xu. Kak BbI 1ymaere, mouemy?

Kakue KBagpaTbl MOYKHO HAPHCOBATH C BEPIINHAMU B
ysaax ceTku? Hampumep, Te, Yy KOTOPBIX IJIOIIALbL — KBa-
apar meJsoro uucaa (1, 4, 9, 16, 25 KJIeToK u T.1.): IPOCTO
IIPOBOJSA CTOPOHBI II0 JUHUAM. A ecJu IPOBOAUTEL CTOPO-
HEBI He 10 CeTKe, KaK, HallpuMep, B CIeAyIoleii 3agaue?

3. HapucyiiTe Ha KJIETUATOM JIUCTE KBaJpaT C BEPIIIU-
HaMHU B y3JIaX CeTKU U ILJIOMIaabio a) 2; 0) 5; B) 13 KiIeToK.

Yrobsl HAWTH ILIOIIAAb (DUTYPHI, IIOJIE3HO OBIBAET
paspesaThb €€ II0 JUHUAM CEeTKM Ha MPAMOYTOJbHUKU U
MIPAMOYTOJbHBIE TPEYTrOJbHUKK. UTOOBI IIOTOM IIPOIIe
OBLJIO AOoraJaThbCcsA, KaK B OOINEeM BHJE BBIPAKaTh ILIO-
Iaab KBajapara, mpejajaraeM cHauaja IPpUAyMaTh TaKie
paspes3aHUsa Ha KOHKPETHBIX IIpHUMepax:

4. CocTaBbTe KBaJpaT M3 YETHIPEX IPAMOYTOJBHBIX
TPEeyroJIbHUKOB C KaTeTaMu 2 U 3 U ...

a) ... KBagpara miaomanu 1;

0) ... KBagparTa miomiaau 13;

B) ... IBYX KBaJIpaTOB, ILJIOIIaA KOTOPLIX 4 1 9.

Yrasanue. KBagpar Kaxkoi IJIOIIAIN SOJMKEH MONYUNTHCA?
B mpexpipymmx 3amzadax MblI He 3a0CTPAJIN BHUMA-
HUSA Ha TOM, IIOUeMY 3TU (PUTYPHI NeHCTBUTEIb-
HO KBaapaThl. Temepb MbI 00CYyIUM 3TO IIOAPOO-
Hee. /
5. HapucyiiTe KBagpaT cO CTOPOHOI1, n3o6pa-
JKE€HHOU Ha puc. 2, a, U HaliAUTe ero ILIOIAlb. /
Pewenue. Iy1a Hauasa BCIIOMHUM, YTO Ta-
Koe KBaJpaT. ITO YeTHIPEXYTOJIbHUK, Y KOTOPO-

Puc. 2, a



I'O BC€ CTOPOHBI PABHBI N BCE YIJIbI ~

npAMbIe. S3HAUUT, HYJKHO IIPOBECTH / ~
CTOPOHY, PaBHYIO M IepPHeHAUKY- |

JAPHYIO naHHOU. g 3TOro BO3b- /

MEM IIPAMOYTOJLHUK, OJSI KOTO-

poro maHHLIIA OTPE30K AB ciIy:Kut A ~———

quaroHaysbio u noBepHEM Ha 90°  Ppc. 2,6
BOKpyr Touku B (puc. 2, 0). Ilpu , B

9TOM IIOBOPOTE BCA CEeTKa nepeﬁ-

I€éT B cebA (BepTUKAJIbHBIE JIU- / ~

HHUU — B TOPU30HTAJIbHBIE, U HA000-

port). 3HauuT, U y3ea A mepenmer / /

B kKakoii-to y3en C. (MoXHO 3TO

00'BACHUTL U MO-APYrOMY, paccMo- A "~ /

TpeB paBHBIE IIPAMOYT'OJIBHBIE TpPE- I s

S

yroabHuKu.) Tak, mocTpoeHa emie
OJlHa BepIIIMHA KBajapara.

IToBTOPUB 5TY IpoIlEeAyPY A oTpe3dka BC, moayuum
yeTBEPTYIO BepiuHy D (puc. 2, 8). IIJIMHBI CTOPOH Hps-
MOYTOJbHUKA C AUaroHajibio AB o6o3HauuM Kak a u b.
3aMeTHuM, UTO BCA 3Ta KOHCTPYKIIUA BIIMCLIBAETCS B KBa-
IpaTt co cTopoHoi a +b. Torga BugHOo, uTo MeXay A u D
nmoMeltaeTcA eIné OAWH IPAMOYTOJbHUK, PABHBI TPEM
y:ke uMmerommuMmca. 3aaunt, AD nmonyuaercsa u3 CD 1moBo-
porom Ha 90°, TaKk uTO BCe cTOPOHLI 1 yribl ABCD pas-
HbBI, TO €CTh 5TO KBaJApaT. ITU PACCYKACHUI MOXKHO IIPO-
BeCTHU JJid JI00BLIX a 1 b, a He TOJILKO PaBHBIX D u 2.

Teneps mangém maomanb ABCD. U3 Toi Ke KOH-
CTPYKIIUM BUIHO, UTO UTOOBI mOmoHUTH ABCD no xBa-
npara momanu (a +b)?, Hamo 700aBUTh K HeMY 4 paBHBIX
MIPAMOYTOJBLHBIX TPEYTOJbHUKA, KAKIBIN IIJIOIaAN %b.
Suauwnrt, mromans ABCD pasua (a+b)?—2ab. IlogcraBus
KOHKpPETHbIe CTOPOHBI IPSAMOYToJbHUKA (a =5, b= 2),
MoJIyuuM, uTo miaoinanb ABCD paBHa 29.

MpgI HayunInch HaXOAUTH ILIOIAAL KBaapaTa ¢ JaH-
HOM CTOPOHOM. JTO IIOMOTaeT CPaBHUBATH

Puc.2,6 D 0

JJINHBI OTPE3KOB:

6. a) Kakoii u3 nByX OTpPe3KOB Ha pu-

cyHKe 3 miuHHee? \

6) HapucyiiTe oTpe3ok ¢ BepIIMHAMU \
B y3JIaX CeTKM, KOTOPBII KOpoUue OJHOTO 13 \

HUX U JJIUHHEe IPYyTroro. Puc. 3




Pewenue. a) MOKHO IIOCTPOUTH KBAAPATHI C TAKUMU
CTOpPOHAMM M HaliTu ux miomanu. Hapucyiite ux u y6e-
JIUTeCh, UTO OHMU OyayT paBHBI 34 u 37. Uem GoJbIlie CTO-
poHa KBajapaTa, TeM OOJIBIIIE eT0 IJIOIAAb. SHAUUT, IIpa-
BBIII OTPE30OK minHHee. MOKHO HAaWITH €ro IJNHY a: pas
mJIomaAb KBagpara paBHa 37, To a2=37, To ecTb a=V37.
Hag myakToM 6) mpeaaraeM moyMaTh CAMOCTOSATEIBHO.

HaxoauTh AJUHBI TAKUX OTPE3KOB, He PUCYA KBaJpa-
ThI, HO3BOJIAET Teopema IIudaropa:

7. Ilnowadv keadpama, nOCMPOEHHO020 HA zunome-
HY3e NnpaAMOoYyzoabH020 MPEYZOAbHUKA, PABHA CYMmMme
naouiadeil K8a0pPAMO8, NOCMPOCHHBLX HA €20 Kamemax.
NupiMu cioBaMu, 8 NpAMOY20bHOM MpeyzosbHUKe C
kKamemamu a u b u zunomeny-

301l C 8bLNOJHAEMCS PABEHCMB0
a?+b%=c? (puc. 4, a).

Hokxasameavcmeo. [Joctpoum c?
JaHHBIA TPEYyroJbHUK [0 IIpdA-
MOYTOJILHUKA M IOBTOPUM IIO- | p2 [b N\E
CTPOEHUS M3 PeIlIeHud 3aJauu D 1
(puc. 4, 6). Ilonyuum KBagpat co
CTOPOHOU a + b, B KOTOPBLIA BIU- a’
caH KBajJpaT co CTOPOoHOH c. Kak
1 B 3ajaue 5, ILIOINAIL KBajpa-
T4 CO CTOPOHOU ¢ MOYKHO BBIUKC-
auTh 1o opmyiae (a + b)? — 2ab.
Packpoem ckooOku: a?+ 2ab+b%—
— 2ab = a? + b?. Takum obpasom,
dopmyaa a®+b%=c? fokaszanal

3ameTuM, 4TO (popMyJay pac-
KPBITUA CKOGOK (a + b)? = a? +
+2ab + b? MOKHO mOKasaTh I'pa-
(pruecKu, TOXKe C IIOMOIIBIO IIJIO-
manu (puc. 4, 8). ITo HAET HOKAa-
3aTesqbCcTBO TeopeMbl IIudaropa a b
6e3 hopMyJI, IPOCTO COIIOCTaBJIE- \
HUEeM JBYX PUCYHKOB 4, 6 u 4, a: \
Ha HHUX IIOKa3aHbI ABa crocoda %

cobpaTh KBajgpaT CO CTOPOHOIL a b\
a+b u3 pasHBIX JeTaneil. A T
ITokaxeM, KaK permaercs 3a- 1 ™~ .

a

mauda 6 ¢ momomibio TeopeMsbl [1u-



daropa. IlpaBblii OTPE3OK — 3TO TMIIOTEHY3a C IIPAMOY-
TOJIBHOTO TPeyTroJibHUKa ¢ Kareramu a=6 u b=1. Torga
c2=a?+b2=36+1=37, orryza c=V37.

ITo xony pellleHus 3aJa4v 9TOM CTaThbU MBI HapHUCOBAa-
JIM KBaJpaThl ¢ miomagamu 1, 2, 5, 10, 13, 37, ... Booo6-
e, Ipu KakKuX 1 KBaJApaThl ILIOMIAAN 71 MOXKHO HAaPUCO-
BATh C BePIIMHAMHU B y3JIaX CETKU, a IPU KAKUX HeJIb3a?
Hanpuwmep, Heab3a mpu n, paBHBIX 3, 6, 7, 11, 12 — aT0
MOXKHO JOKas3aTh ¢ IMMOMOIIbI0 TeopeMbl IIugaropa mepe-
0opom ayimH KateToB. Ho mepebopomM He MOJYUYUTCS IMO-
KasaTh, KaK YCTPOEHBI 8Ce TAKHUE M... ITO BOIPOC CJIOK-
HBII1, OTBET Ha Hero gaét reopema Pepma - Aitaepa.’

IlogymaiiTe caMOCTOATEIBLHO HAJ TAKMMU 3aadaMU:

8. 1z kBagpara 11X11 jierko BeIpe3aTh KBaJApaT ILIO-
magu 100 ¢ BepimmmHamMu B y3jJaX ceTKu. Kak BwIpesaThb
u3 Hero KBagpat miomanu 101 ¢ BepmuHaMu B y3aax?

9. HapucyiiTe naTh pPasjUYHBIX IIPAMOYTOJbHUKOB
miromaau 10 ¢ BepmimHaMu B y3JaX CETKH.

10. ¥V Buku ecTh ueTbipe QUTYPKHU, Y AJUHBI — KBa-
apar, a y Ilonmuabl — KBagpat apyroro pasmepa. Oobemu-
HUBIINCH, AnnHa 1 Buka MOryT CJI0KUTh KBaapar, HC-
IMOJIb3Ys BCe CBOU IATH (purypox. MoskeT Jim 0Kas3aTbCs,
yro Ilosmua m Buka Takke CcMOI'yT CJIOKHUTL KBajapar,
HUCII0JIB3YA Bce cBOM IATH purypok? (KBagpaTsl CKIaabI-
BaIOTCs 6e3 IIPOCBETOB U HAJIOKEHU. )

11. BepmuHBI TpeyroJbHWMKA HA PUCYH- A
Ke 5 HaxoAsdATcsA B IIeHTpax KJieTok. Haigure /
ero yrJbl. 4\

12. Kpect Ha pucyuke 6 paspexbre: ~

a) Ha MIATH YacTed, U3 KOTOPBIX MOXKHO Puc. 5

CJIOJKUTH KBajapar;
0) Ha YeThIpe YacTHh, N3 KOTOPBIX

MOMHO CJIOKHUTDh KBagpar.

13. lausr yucaa a u b ogfuHAKO-

BOM uérHOoCcTU. [[OKaKuTe, 4UTO Cy-

a’+b?
2

IIIECTBYEeT KBaJApaT ILJIOIIAILU

C BepIIIMHAMU B y3JIaX CETKMU.

3ameuanue. B KOHIle HOMepa TpH-
BeJleHbI TPU UJel, IOMOTAIOINe PENIUTD 3Ty 3agauy. Tak 4To
MOKHO He OCTaHaBJIUBAThLCHA, IPUAYMAaB OAHY!

Puc. 6

'Eé (hopMYyJIUPOBKY U NOKA3aTEJbCTBO MOJKHO MPOUYUTATH, HANIPUMED,
B «KBanTe» Ne3 3a 1999 rog, cm. caiit kvant.ras.ru

Xynoxxuuk Anekceit Baituep




Xynosxkuuk Eprennii [lanenko

Nablivieh

Cepreii @egun

CEMb WATOB KOPOAS

IIpugymaiiTe mo3uIuio Ha IaxMaT-
HOM JIOCKe, IJs KOTOpoii Oesible Ha-
YUHAIOT W JAl0T MaT B ceMb XOIOB, He
IIOBTOPSAACH M JeJiad XOObl TOJBKO KO-

POJIEM.
BCE HA OAHOTO!

ITpugymaiiTe mo3uIMio Ha ITaxXMarT-
HOM TOCKe, B KOTOPOM Y 0eJIbIX ITOJHBIM
KOMILIEKT (DUTyp U IIelleK, a y Yep-
HBIX — TOJIBKO KOPOJIb, HO, HECMOTPS
Ha 9TO YyJOBUIIIHOE IIPEeNMYIIecTBO, Oe-
Jible He MOT'YT BBIUTPATb.

=22

UN «BTOPYH TTOAOBUHKY »

B 1982 roay IllaxmaTHas penepanus
deneparuBHOil pecnydoauku ['epmMaHun
Iocjie MHOTOUMCJIEHHBIX IIOIBITOK MO~
ousmack or MwumHuHcTepcTBa (PUHAHCOB
MPUBHAHUS IIaXMaT «IMOJIE3HBIM BUIAOM
CIIOPTa, WMEIINUM BOCIUTATEJIbHOE
3HaUEHMHEe», UTO IO3BOJUJIO (hemepauu
MOJIYYUTh HAaJIOTOBbIe JILT'OTHI. Perra-
OIUM apryMeHTOM cTajla IuTaTra u3
nuchbMa IIPYCCKOTO Kopoja Ppuapuxa
Beaukoro: «IllaxmaThl BOCIHUTBIBA-
IOT CKJOHHOCTh K CAMOCTOSATEIbHOMY
MBIILJIEHUIO...» KoHeIr 9To#i (hpasswl, KO-
TOPBIA (pemeparius mpeaIousia He IPHU-
BOJUTH, TJIACUT: «.., 4 IOTOMY...»

Homumiure aTy (pasy 3a Ppunpuxa
Beauxkoro!
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4 MOAOBOAOVIRA
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Habpan a B smecy rpu6os. IlombITasicss CIOMKUTL UX Baagumup KpacHoyxoBf \
B KOP3UHY... ] el

v ais

Ho BoT mociemuuii rpub IIOKa He IOMEI[aeTCH. ..

ITomoruTte cupaBUTHCS C 3aJaUeii, YTOOBI 3a IpPeHeabl
KOP3UHBI (CMHUH I[BET HA PUCYHKE) HUYEro He BbLIe3aJso!
I'pubOBI MOKHO BBIPE3aTh U3 KypHAaJa UJIA CKOIIMPOBATH
Ha Oymary. JKemaem ycmexal
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X1V O)>KHbIM
MaTeMaTnHYecKin TypHupP
U3EPAHHBLIE.SAOAY
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DJIVIMILIVIa L

Marepuan mogroroBuau: [layn Mamuit u coctaButenu guru «Crapt» Cepreit Bosruénkos, 3ayp [laTxy:xes,

Omner [Imutpues, Cepreii [Jopuuenko, [murpuiit Kysuemos, Apkaanit CKOpKUH

[ padbl

1. (C. Boauénkos) a) B cTpaHe HeKOTOpbIe HMaphl I'O-
pPOIOB coemuHeHBI goporamu. OKasajaoch, UTO €CTh KPYy-
roBbIe MapIIPyTHI (0e3 IIOBTOPAIOIIUXCA TOPOIOB) U3 3,
4,5, 6, 7u 8 mopor. Kakoe HanMeHbIlIee KOJIUIECTBO 10~
POT MOKeT OBITH B cTpaHe? 0) A ecJiu eCTh eIé KPYTroBbIe
MapiipyTel 13 9 u 10 gopor?

2. (C. Boauénrkog) Ha KOHTYPHYIO KapTy HaHECEHBI
10 ropomos (6e3 HadBaHUIT) U JOPOTH MEXKAY HEKOTOPBIMU
n3 HuX. HesHaliKe 3ajajin HaHECTH HA KapTy HasBaHUSA
TOPOJIOB, HO BBIJAJIM JIUIIIH CIMCOK ITIap TOPOJOB, HANIPSA-
MYIO cOeIMHeHHBIX moporoi. Ilo ero ciosam, aToro xsa-
THJIO, YTOOBI OJTHO3HAYHO YCTAHOBUTDH Ha3BaHMUE KaXKIOTO
ropozaa. Mor siu Hesuaiika ObITE mpaB?

3. (C. Torxapes) Ha yTpeHHUKE KaXKIbIN MaJbYNK I10-
Japuj KakJIoM JeBOUKe 0 KOH(peTe U Kakaasa AeBOUYKaA
momapuia KajKJIoMy MaJbUUKy IO KoH(peTe. 7 mereir ma-
puiu ToabKOo «Bemouku», a ocrambHble — TOJNBKO «Ko-
poBKM», mpuuéM «bBeaouek» um «KopoBoK» momapeHO
ObLJI0 TTOPOBHY. I3BECTHO, UTO cpeau TapuBIIUX «beimou-
Kn» OBLIM U MaJbUMKU, W AeBouku. OmpenenuTe Hau-
0oJbIlIee BO3MOIKHOE UMCJIO YUaCTHUKOB YTPEHHUKA.
J'lorvka, nrpbl, KomBrHaTopurka

4. (Badaua u3 Scmonuu) B xaacce so0bie ABa yue-
HUKAa UMEeIOT PasHBIA POCT. ¥ UUTEJb IIOCTPOUJ BCEX yue-
HUKOB B IIIEPEHTY TaK, UTO CPEeAU JIOOBIX TPEX MOAPSL
CTOAIIUX JIEBBIM OKAa3bIBAaeTCA BCETZa IO POCTY MEXKIY
cpegHUM U mpaBbIM. Ilociie KOMaHABI «KaMKIOMY BTOPO-
My YYEHUKY CIejaTh IIar BIepén» obpasyioTcsa IBe Iie-
peHru. J[loka:KkuTe, 4To 00€ OHU YIIOPAMLOUYEHBI II0 POCTY.

5. (Badaua u3 Vkpauust) 99 TrHOMOB, HEKOTODBIE
B IILIANAaX, craau B Kpyr. OKasajioch, UTO ABa THOMA
B ILIANAX HE MOTYT CTOATHL HU PAIAOM, HU TaK, UTOOBI
MeXXIY HUMU CTOSLJIO POBHO 48 rHOMOB. Kakoe HanboJIb-
1ree KOJIMYEeCTBO THOMOB MOKeT OBITH B IILJIATIaX ?

6. (3adauwa us3 Cnosaxuu) JlaHo HaTypaJabHOE YNC-
Jgo n. Ilersas u Baca urpaioTr B TaKy0 UTPy Ha KJIETUATON
moJsiocke aiauHB 2019. Baca craBuT (pumiky Ha Kakoe-

2 F

Typaup npoBoautcs KaBras-
CKUM MAaTEeMATHYECKUM I[€HTPOM
ABITEIICKOr0 TOCYHUBEPCUTETA U
AQBITelicKOll pecHyOJIMKaHCKOI
€CTeCTBEHHO-MaTeMaTUuYeCKOnl
IIKOJIOM KaKIbIli CEeHTAOPH BO
BcepoccuiickoMm geTCKOM IIeHTpe
«Opinénok». B XIV TypHupe yua-
ctBoBasmu 250 HIKOJIBLHUKOB C 7
mo 11 xiacc. IIpuBogum usGpaH-
Hble 3agaum guru «Crapt» (mmoJ-
HBI# oTUET TyT: adygmath.ru).
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X1V O>KHbI
MaTeMaTnYecKvii TypHupP
N3BPAHHBIE SAQAY

To moJie. lasee Ha Kaskaom miare Ilersa BeiOupaeT HATY-
paJibHOe YucJIo k, He Oosbliiee n, a Bacsa gsuraet Quinky
Ha k KJIeTOK BIIPABO MJIU BJIEBO II0 CBoeMy BbIOOPY. IleTs
BBINTPBIBAET, ecau Bacs He MoikeT caesaTh xof. Ilpu Ka-
KOM HauMeHbIleM n IleTs MoKeT rapaHTHPOBAHHO BBI-
UTrPaTh 3a KOHEUHOE YKMCJIO XOM0B?

7. (Badauva uz Punaanouu) JIBym myapernam B TaiiHe
OJVH OT APYTOro COOOIAT MO HATypaJbHOMY uuciay. VM
M3BECTHO, UYTO CyMMAa UX uuceJ Oyzer paBHa 2F—1, rae k —
HEeM3BEeCTHOe HATypPaJbHOE UYMCJIO0. ¥Y3HAB KaKABLIN CBOE
YHMCJI0, MYAPEIlbl JOJKHBI OYIYT OJHOBPEMEHHO IIOIHATH
1o ogHoI pyke. Iless mMyzaperia — yYBHUIEB, KaKyi0 PYKY
MOAHAJ APYroi (JIeByI0 WM MPAaByIO), Y3HATH, OOJIBIIIE
IV MEHbIIIe ero YncJjo, ueM 4Yucjio apyroro. Kak myape-
IIaM 3apaHee JOTOBOPUTHLCS, UTOOBI 00a JOOMINCH I1eJIi ?

8. (3adaua u3 CIITA) IlycTh < 03HaUaeT COOTBETCTBY-

Insa nByx OyKBEHHBIX CTPOK A u B HazoBéM B docmuiicu-
MOl U3 A, ecli MOYKHO BCTaBUTh B A HECKOJIbKO CHMBO-
JIOB < TakK, YTO IIOCJie BOMBaHUSA moayduTcsa B. [[okaxu-
Te, 4TO ecau B gocTuikuma us A, To u A goctuKumMa us B.

[eoveTpura 1 KoMBrHaTopHasA reoMeTpUA
9. (Poavrkaop) MypaBell mojs3aeT TOJBKO IO pédpam
Ky0a 1 JuaroHaJIAM ero rpaHeii, He IIOBOpauulBasd B II€H-
Tpax rpaHeii. OH TeperoJi3 M3 BEPIINHBI B IPOTUBOIIO-
JIOKHYIO, He TIoceIasa HU OMHY BepIInHY ABasKAbl. Kakoe
HamnOOJILIIIee YKCJI0 JUATOHAJe MOIJIO OBITEH B €TI0 Iy TH?

10. (/. Ky3neyo08) MoyKHO 11 KaKOM-TO BBIITYKJIBIH I~
TUYTOJbHUK pasouTh HA 2019 paBHBIX TPEYTOJBHUKOB?

11. (J/I. Emenvanos) I3 TpE€x maioueK MOYKHO CJIOKUTH
TPeyroabHUK. OT Ka'KJ0W HMaJIOUKU OTJIOMUJIU II0 KYCKY
U CJIOKWJIU M3 HUX APYroul TpeyrojibHUK. Bcerga su us
OCTABIIIXCA YaCTEN MOXKHO CJIOXKUTDH TPEYTOJIbHUK ?

12. (C. Bonuéurog) ¥ Iletu ecTh KapTOHHLIN KPYT pa-
nmyca 2, a 'y Bacm — N KapTOHHBIX KpPyroB paauyca 1.
IleTs BhIpe3as U3 CBOETO KPyTra OCTPOYTOJLHBIN TPEYTOJIb-
HuK. Halimure HamMeHbIIIee BO3MOKHOe 3Hadyenre N, Ipu

IOIYIO KJIABUINY (CABUTI Kypcopa Ha OJHY MO3UIIUIO BJe-
B0). Eciii B TeKCTOBOM pemaKTOpe MOCJiefoBaTeJLHO Ha-
JKaTh KJIaBUINU ab<—cd<—<—e<<f, moayuurcsa faecdb.
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KoTopoM Bacs Mo:keT rapaHTHPOBAHHO BBIPE3aTh U3
Ka’sKJI0ro CBOETr0 Kpyra MHOTOYTOJBHUK WM CJIOMKUTH U3
HUX TAaKOH Ke TPeyroJbHUK (0e3 ILIPOK 1 HAJIOMKEHUH).

13. (. Ryxapuyx) B ocTpoyrosbHOM TpeyrojabHU-
Ke ABC nuposenu BbicoTbl AX u BY. IlepuneHIuKyIapbI
K npamoit XY, nmpoBeneénHble uepes X u Y, IepeceKamT
cropouny AB B toukax M u N. [lokakure, uro AN =MB.

14. (JI. Emenvsanog) JIBa oTpe3Ka ¢ KOHIIAMU Ha CTO-
porax AB u CD BBIIYKJIOTO YeThIpEXyroabHUKa ABCD
MIPOXOJAT Yepe3d TOUKY IIepeceueHusi ero mauaroHajien
u o0a JeyATcA dTOW TOUKOU Iomojam. J[oKasKuTe, 4TO
ABCD — napaJjjaejiorpaMM.

15. ( C. Boauénkog) a) Ha miiockocTu JaHa HeBUIAMMAA
(urypa: mmubo oTpes3ok, Jub0 TpPeyroJbHUK. Pasperraer-
CA IIPOBECTHU IIPSAMYIO, ¥ BaM HAPUCYIOT Ha HEU ITPOEKITUIO
(¢uryps! Ha 3Ty IpAMYyIo. Beerna i 3a HECKOJIBKO (KOHEU-
HOE YMCJIO) TaKUX NeMCTBUU MOKHO BBIACHUTDH, KAKOU U3
IBYX clyuaeB uMmeeT MecTo? 0) A ecyiz purypa — Jmuodo Tpe-
YTOJILHUK, JIN0O BHIIYKJIBIA YeThIPEXYTOJIbHUK ?

16. (JI. Emenvanog) TpeyrolbHUK CIPOEKTUPOBATIN Ha
IIpsIMbIe, ITapaJiljieJbHbIe €r0 CTOPOHAM, U MOJYUYUIU TPU
OTpe3Ka AJMHOHU a, b u c. 3BecTHO, 4YTO IO UKCIaM a, b, ¢
JUIMHBI CTOPOH TPEYTOJbHUKA OJHO3HAUHO BOCCTAHABJIM-
BaroTCa. UeMy MOKeT ObITh PaBeH ero HauOOIbIIINHI yroJi?

AprdomeTrika 1 arirebpa

17. (H. Azaxanog) CyitiecTByeT Jiu TaKoe HaTypaJIbHOE
yucJo a, uro a * 1001 - 1003 - 1005 +4 — TounsIii kBagpart?

18. (H. Azaxanog) ausl 1Be mapaJiejibHbIe IPAMBIE
Ha paccrogHun 5. Ha mux ormeuensl Touku A u B Tak,
yro AB = 5. Ky3HeunK MOKeT HaXOAUThCA TOJBKO Ha
ATUX NPAMBIX 1 COBEpIIaTh NPBIXKKU IJUHBI POBHO 13.
3a Kakoe HauMeHbIllee KOJNUECTBO IIPIXKKOB KY3HEUUK |
MOJKeT II0OIIacThb 13 TOUKU A B TOUKy B?

19. (C. Boauénkog) [aunbl N HaTypaJbHBIX UYHCEJ
(N >1). Ux HauMeHbIIlee 00Illee KpaTHOEe PaBHSAETCA UX
cymme. IIpu kakux N 5TO BOSMOXKHO?

20. (3adaua usz Anbanuu) IlocnenosarenbHOCTD (a)
ompeneseHa yciaopuamu a, =1 u a =n(a,+a,+..+a_ )
npu n> 1. HaliguTe Bce n, I KOTOPBIX a4 AenuTcs Ha nl. |

g }Sy,JJ;ODK_HI/II{ Cepreit Uy6 P s . ? .- g
’ :ﬂ" ]'r_\ .
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Gk HpL | ol e
B HAIII KOHKYPC, II TYP
(«KBanTur» Ne 10, 2019)

6. Kaxux yucea, 6ce yu@pbl KOmopuvLx pa3auyHbL,
Oonvuse: 0e6AMUIHALHBLX UL 0eCAMUSHAYHbLX?

OrBert: ux IIOPOBHY. B KaXIO0OM OEeBATHN3HAYHOM
qyucJie ¢ pa3JIndYHbIMU LII/I(i)paMI/I €CTh POBHO OOHAa
Hemcmoab3oBaHHas mudpa. [Ipunucas eé B KoHell,
IIOJIYyYrM [OeCATHU3HAQYHOE€ YHCJIO C Pa3JIMYHBIMU
nudpaMu. JTOT CIIocod pa3dMBaeT NCKOMBIE UKCIA
Ha mapsl (JeBATU3HAYHOE, JeCATU3HATHOE), U KaiK-
JI0e ICKOMOe YHCJIO TIOTaJlaeT POBHO B OAHY U3 ap.

7. Y Keanmurxa ecmbv 06e K6a0pammuble ULOKO-
aadxu, nepeas — pasmepom 10X 10, emopas — pas-
mepom 11 X 11. YmobbL paziomams nepeyio uloKo-
aa0ky Ha Ooavku 1 X 1, Keanmuky mpebyemcs
1 munyma u 39 cexkynd. Kaxoe epems emy nompeoy-
emcsi, ¥moovL pasaomamsv Ha doavku 1 X 1 emopyio
wokronadxky? Ha xaxcoviii pasaom Keanmux mpa-
mum 00HO U MO Jce 6peMs U 3 pa3 JoMaem KaKoii-
Mo 00UH U3 UMEIWUXCA KYCKO08 Ha 06e wacmu.

Oreert: 2 munyThl. IlepByto mokosnagky Kean-
TuK pasgeana Ha 100 KycKoB, U ¢ KayKIBIM PasJio-
MOM OH yBeJIM4YHBaJI YHUCJIO KYCKOB Ha 1. 3Ha‘II/IT,
KBautuk caenan 100—1 = 99 pasiomoB, TOTpaTUB
99 ceKyH[, TO €eCTh OH TPATUT HA PA3JIOM OLHY Ce-
KyHny. Bo Bropoi mokonagke 112=121 gosek, u
TyT noHagobuTcsa 120 pa3sIoMoB, TO eCTb 2 MUHYTHI.

8. Bapon MwoHxzay3eH paccKasvléal:

— A cymen paspesamd npous3éoavbHbLil mpey-
20bHUK HA 06e uacmu, a nomom Kaxco0ymo u3 Hux
paspesan Ha 7 pagHbLx Yacmeil.

Moeym au caoea Oapora
o0bLmb npasdoir?

Oreet: ga. Ilpumep cm. Ha
pUCYHKe.

9. MmnozozpanHuk, u300pa- A
JHCEHHLIL HA DUCYHKE, Ha3bleaem-
ca okmaadpom; y Hezo 6 6epuLuH,

8 mpeyzoavHbix epaneil u 12 pé- ¢ D
Oep. B kax0oii eepuiune oxma-

adpa nomecmuau JAAMNOYKY U B
3axceau 00HY u3 Hux. [anee, 3a x00 MONMCHO 6bl-
Opamb 1100Y10 2PAHb U U3MEHUMb cocmoarue (no-
Mywumo, ecu 2opum, U 3ax4exb, eCaAU He 2opum )
ecex namnoiex Ha Heil. MO} HO AU 30 HECKOAbKO
x0008 3axceub 6ce IAMNOLKUL

OtBeT: HeT. B KamI0¥ mape TPOTUBOIIOJIONK-
HBIX JIAMIIOUEK 3a XOJ MeHSEeT CBOE COCTOSHUeE
poBHO ogHa. 3HauurT, B mape (A, B), roe A — usHa-
YaJIbHO 3aK/KEHHAS JIAMIIOUKA, IMOCJEe KaKAO0TO
YETHOI'0 X0/]a He TOPUT OJHA JIAMIIOUKA (CM. PUCY-

=28

HOK). A B mape (C, D) — He ropuT ofHA JIAMIIOUKAa
mocje KaskIOoro HEeUETHOTO Xoga. SHAYUT, IIOCJe
KasKIOoTo X0a KaKasa-To JIAMIIOUKAa He TOPHUT.

10. Bosbmém nwboe HamypasbHoe LUCILO, HA-
npumep, 2019. Cocmagum 6mopoe 4ucno, Komopoe
nokasvleaem, CKOJbKO U KAKUX yug@p (8 nopsadxe
8o3pacmanus) codepxicum ucxodHoe uucno. Ilo-
ayyumesa 10111219, umo o3navaem «00uH HYJb,
00Ha eduHnuya, o0Ha 08oiika u 00Ha desamra». Ha
O0CHO8e 8MOP02z0 YUCAA NO MOMY He NPUHUUNY 00-
pasyem mpemve yucno 10511219, nomom — wem-
eépmoe 1041121519, u m. 0.

a) Keanmuk ybexnc0én, 4mo ¢ Kakozo OvL yucaa
HU HAYamv, 8 NOAYYUBULEIICS NOCLed08aMmesbHO-
cmu KakKoe-mo 4UCJO0 HenpemMeHHO 8CMmpemumcs
0saxcovl. Hoymuk cuumaem, ¥mo He 00s3ameJib-
HO — 803MOMCHA NOCAE008AMELbHOCMb, 8 KOMOPOiL
8ce yucaa pa3iuinsl. Kmo npae?

0) Mozym au 6 makoili nocaedosamesbHOCMU
sacmpemumbsbcs 08a 00UHAKO08bLX HUCLA NOOPA0?

Orser: a) KBauTuk; 6) Moryr.

a) Ham monamgobuTcs semma:

8 Makoil nocaedo8amenrbHOCMU NOCJae Kax 0o-
20 Yucaa, 6 komopom xoms 6wt 100 yugpp, caredyem
YUCTO C MEHbULUM KOJUYECTNEOM YUPP.

W3 n1eMMBI ITOJIyYaeTcs, UTO B IIOCJeI0BaTeIb-
HOCTH TIOCJIe Jifo6oro uncja ¢ xors 661 100 mudpa-
MU PAHO WJIX MO3THO BCTPETHUTCS YUCJIO C MeHee
yem 100 mudpamu, MOCKOJIBKY KOJUUECTBO ITU(P
OyZeT yMeHbIIIAThCA W B KAKOM-TO MOMEHT CTaHeT
menbie 100. Torga uucaa ¢ menee uem 100 mud-
paMu HUKOTIa He 3aKOHUYAaTCs B HAIIIeH mocjaeoBa-
TeJIbHOCTU — UHAaUe IIOCJIe TIOCIeIHero u3 HUX LN
OBI TOJIbKO umcJia ¢ XoTs 061 100 nmudpamu, uTo He-
Bo3MO:KHO. [ToaTomy umces ¢ meree uem 100 mud-
paMu B IIOCJIeIOBATEJILHOCTA 6€CKOHEUHO MHOTO, a
BCEro PasJINYHBIX TAKUX UKMCesJ KOHEeUHOe KoJuye-
CTBO. 3HAUUT, KAKOE-TO U3 HUX ITIOBTOPUTCA.

Hoxaskem jsemmy. Ilycts A — umcsao U3 Halen
OCJIeI0BATEJIbHOCTH, B HEM k 1Tudp, a B uucyae k B
cBOIO ouepenb n nudp. Ciaenyromiee 3a A uncjao Ha-
e mocjefoBaTeIbHOCTH COCTOUT He OoJiee ueM
u3 10 rpynm Buga «mudpa U 4ucyao, He IPeBhIIia-
fo1rtee k». Torga B 9TOM cienyrolieM yucie He 00-
aee 10(n+1) mudp, 1 MbI X0Te U OBI JOKA3aTh IPU

k=100, uro 10(n+1)<k, To ectb n+1 <1ib. Tax

Kak n+1<2n, 1ocTaTOYHO JOKAa3aTh, YTO N <%.

Ocrajiocs TPOBEPUTS yCIOBHE: 04 1106020 HuC-
aa k=100 xoaurwecmeo yu@p 6 wucae k He npesuvi-

waem %. Hnsa uucen or 100 1o 119 ycnosue, oue-



BUHO, BBITIOJHEHO (TaK Kak 3 < H). Jlio6oe apyroe
yncao, 6osbimee 100, momyuaercss M3 KaKOIr'0-TO
yucya or 100 mo 119 nmpubaBienneM HYKHOT'O KO-
JuyecTBa ABaAIIaTOK. IIpy KasKaIoM TaKOM mpubas-
JIEHUU KOJMYECTBO Iu(p uucia k yBeJIudnBaeTcs
He 6oJiee yeM Ha 1, a OTHOIIIEHUE % YBeJIUYMBAETCA
poBHO Ha 1, MO3TOMY yCJIOBME HE HAPYIIIAETCH.

6) lla. Hampumep, mocye uucaa 22 cHoBa OyaeT
unatu 22. [Ipyroii npumep: 31331415.

H IIOYEMY BEHEPA BUJHA HOYbIO?
(«KBanTur» Né 11, 2019) Iaeszios

ITouemy KBaHTHMK HasBaj Hebo
cxeMy JKyJabHHueckoii? [la,
MacIITadbl Ha Hell He CO0JI0- Conrme
nmeubl: 3eMJis u Benepa cami-
KOM BeJWKK II0 CPaBHEHUIO
¢ Coanmem, a CosHIle CIUIITKOM BEJUKO IO CpPaB-
HeHUIO ¢ opburamu 3emun u Beneprl. Ho BakHee
Ipyroe: «HOUHOEe He0O», XOTh W BBITVIAAUT IIPaBIO-
MoI00H0, 1300paskeHo TaM HelnpaBuIbHO. [Touemy?

Houb mHa 3eMmJie CTOUT Ha Bcell e€é HeoCBeIlEH-
HOIt TTostoBUHEe. VI Kakoe He60 MBI YBUAUM HOUBIO,
3aBHUCUT OT TOT'0, TAe MbI HaXoauMcsa. Ecau MbI B
TIPOTHUBOIIOJI0KHOM oT COoNHIIA TOUuKe 3eMJIu, IIpa-
BUJIbHAA KAPTUHKA OyIeT ¥ B CAMOM JeJie JOBOJIbHO
IIOX0’Ka Ha KapTUHKY, IpuBeaeHHYI0 HoyTukoM.

Ho ecau MBI 6m3-
KO K TpaHuie MexIy
IHEM 1 HOUBIO, KAPTHUH-
Ka MOJKeT BBITJIAIETH
MPpUMEPHO TaK, KaK Ha
pucyHkKe cupasa. I MbI
yBugum Benepy, XoTay
Hac OyzeTr HOUB!

BeHnepa mpuMepHO B TOJTOpa pasa OJmKe K
Conuiy, uem 3eMJisd, 1 IJd 3eMHOTO HabJamomaTe-
ns Benepa m CouHIle pacmojararoTcsa Ha Hebe He
CJUIIKOM Jnajeko ApyT oT aApyra. Ho yBuzetrs Bene-
PY MOXKHO TOBOJILHO YaCTO: YTPOM, KOTZAa OHA yiKe
B3o1ia, a CoJiHIle — eIlé HeT, U BeUuepoM, KOTAa
CouHIre yoKe 3aIio, a Berepa — emié Het. ITosTomy
IpeBHIE aCTPOHOMBI HasbIBaJu BeHepy «¥YTpeH-
Hell 3Be30ii» u «Beuepueii 3Be3moii» (U gase J0JI-
roe BpeMs CUUTAJIU, UTO 9TO ABe Pa3Hble 3BE3MbI).
B BCE XOTAT 3AYET

IlycTh KA ALl HA3LIBAET TAKOE UHCJIO: KOJIM-
YEeCTBO TeX, KTO yiKe IIOJYyUYWUJ OIEeHKY «CHAJ»,
ILTIOC KOJIMYECTBO eIl He OTBEUABIIIUX CTYIeHTOB.
Torma ambo Bce cpayim, JubOO IMOCIETHUN, KTO He
cIlaJI, BEPHO HA3BaJ UTOTOBOE YKCJIO CHABIINX.

R
CouHIe %

L PR ], yatett®

o) b
Il BOPBI HA CJIOBAX

CyoBO 60cxumumb paHBINle 03HAYAJTO TO JKe,
uTo U noxumums. HazsiBag uTo-TO 80cxumumeJiv-
HblM, MBI KaK OyATO TOBOPUM, UTO OHO HAaC 3aXBa-
THIBaeT, YHOCHUT.

B KBAJIPATHI HA KJIETYATOM BYMATE

1. EcTb 5 KBagpaToB, TAKUX
JKe Kak cuHuii, 4 — Kax 4ép-
HBIA 1 2 — KaK KPacHBIN.

2. Bugumo, moTromMy UTO B
ceTKe (He MaTeMaTHUYEeCKO#, a pLIOOJIOBHOM, HAa-

IpuMep) HUTY CBA3AHBI Y3JIaMU.
3. 4.

o\

a [ 8

6. M0o2xHO IIPOBECTH OTPE30K IJINHEI 6.

8. OrpeskeM OT YIJIOB IPAMOYTOJILHBIE Tpe-
yroJbHUKHU ¢ KaTetamu 1 u 10.

9. Ilpamoyronsauku 1 X 10 u 2 X 5, kBagpar
miommanu 10 u eré ABa IpAMOYTOJbHUKA: COCTaB-
JIeHHBIN 13 5 KBaJpaToB ILJIoIIaau 2 U COCTaBJIeH-
HBIA 13 2 KBaJPaTOB IJIOIAAN 5.

10. Ta, MOKHO B3ATH HAOOPHI (PUTYPOK U3 IIYH-
KTOB a) u 0) 3agauu 4.

11. 45°, 45°, 90°. 3TOT TPEYyroJbHUK — IIOJIOBU-
Ha KBajpara.

12. CM. puCyHKH.

a 0 ~

13. Hoea 1: crpouM KBajpar miomasu a?+ b?
U 6epéM cepeaUnHbI ero CTOPOH (TaM OyayT y3Jbl!).

Hoesa 2: npumenunTts Teopemy IIudaropa K Tpe-
yroabHUKY ¢ KaTeTamu (a—b)/2 u (a+b)/2.

Hoes 3: BO3bMEM KBaJpaThl C OOIIUM IIEHTPOM
¥ UAYIIAMU 10 CeTKe CTOPOHAMHU a U b; mMpominm
CTOPOHBI MEHBIITETO [0 MePeCeUeHnsi CO CTOPOHAMU
0O0JIBIITIEr0; 3TY TOUKY Oy AyT BepIINHAMY KBaapaTa.
B XIV IO;KHBIIT MATEMATHYECKHN
TYPHHUP. N30panubie 3agaun

1. a) OtBer: 10. [Ipumep cMm. Ha
pucyHake. KoablieBo# MapIiipyT us
8 mopor y:xe maét 8 mopor. [oba-

BUB K HEMY eIlé OMHY JOPOTY, MbI
MOJYYUM MAKCHUMyM JBa HOBBIX
KOJIBIIEBBIX MapPIIPyTa, TO €CTh 9 TOPOT HEe XBATHUT.

=29
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6) Oreer: 13. IIpumep cMm. Ha
pucyuke. KoablieBoii MapuipyT mus
10 mopor y:xe gaétr 10 gopor. [o-
6aBuM einé gse. Kaxgasa B oTgeln-

HOCTU AET MaKCHUMYM JBa HOBBIX
KOJIBIIeBBIX MapiipyTta. O6e sTu;
JIOPOTY BMECTe BXOAAT MaKCUMYyM B [Ba KOJIbIIE-
BBIX MapIipyTa. ITOro KOJbIleBbIX MapIIPyTOB HE
6omee 1+2+2+ 2<7, rak uro 12 1opor He XBAaTUT.

2. Ia. IIpoBepbTe, YTO KapTa Ha
PHUCYHKEe cIIpaBa IOAXOIUT.

3. Orser: 20. IlycTe d, meBouex
U m, MaJbuuKoB Japuiu <«Kopos-

Ky», d, IeBOUeK WM M, MaJb4UKOB

mapuau «Bemouky». Hamo wmaiiT;

MaKcUMyM cyMMmbl d, +m, +d,+m,. Kaskpaa napa,
MoJapuBIlIas APYT APYTY pasHbIe KOH(ETHI, JaéT
OAVWHAKOBBIN BKJIaJ B CyYMMapHOe YKCJIO ToJapeH-
HBIX «BesoueKk» 1 cyMMapHOe YKCJIO TOJapeHHBIX
«KopoBok». 3HauuT, nap, moJapuBIINX APYT APY-
ry «Bemouku», CTOIBKO JKe, CKOJIBKO IIap, mojaa-
puBImKX APYT Apyry «KopoBkwu», T0 ecTh d, * m,=
=d, - m,. llpu arom d, +m,= 7. Craraemsbie TyT Ha-
TypaJbHbIe, TO €CTh 3T0 160 1+ 6, 1160 2+ 5, 1160
3+4 (8 xakoMm-TO nopsanke). Illpoussenenne d, * m,
IpPHY 9TOM PaBHO cOOTBeTCTBeHHO 6, 10 1 12, u oHO
)e paBHO d, * m,. MakcumanbHasa cymma d, +m,
IoJIy4yaeTcs AJIA TPeThero caydas u paBHa 13.

4. Ilyctb, Hampumep, 2-ii BBIIIe
1-ro (cayuaii «HUXKE» aHAJOTUYEH). 4
Torga mocjiefoBaTeJ IbHO IOJyUYaeM, 2
yTo 3-i1 HUKe 1-r0, 4-11 BBIIIIE 2-TO,
5-i1 HMKe 3-T0, U T.JI. — POCT UJET
3Ur3aroM, KaK Ha PUCYHKe, U B 5
IIepeHre «YETHBIX» POCT YBeJIUUYUBAETCH,
a B IIIepPeHTe «HeUETHBIX» — YMEHbIIIaeTC.

5. OrBer: 33. 3anymepyeM 'HOMOB IIOAPST YKC-
aamu ot 1 go 99 mo yacoBoit cTpeske. 3amMeTum,
yTo B IIocJegoBareabHoctu 1, 51, 2, 52, 3, 53, ...,
48, 98, 49, 99 cpenu JOOBIX TPEX TOAPAL UAYIITIX
THOMOB JIFOOBI€ TBA CTOSAT HAa MCXOAHOM KPyre J1u60
panoMm, aubo uepes 48 ruomoB mexxay Humu. Ilo-
9TOMY B IILJIANAX MAaKCUMYM TPETh BCeX I'HOMOB.
HaB 1mismy rHoOMaM ¢ HOMepaMu, KpaTHbBIMH 3,
MOJIYYUM HYKHBI# mpumMep (IpoBepbTe!).

6. OrBet: 1010. XoTra GBI ¢ OHOIM M3 CTOPOH OT
¢umku He MeHblre 1009 xkaerox. IlosTomy eciou
n <1009, o mpu a0060M k< n Bacsa cmoxkeT cueaTh
xon. Ilyers n=1010. Eciu KjaeTKa CTOUT B IIeH-
Tpe, Ileta Bei6upaer k=1010 u BeiurpeiBaet. Ecau
KJIeTKa He B IIEHTPe, IycTh IleTd Bcerga HasbIBaeT
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YMCJIO KJIETOK, Ha KOTOPOe HAl0 CMECTUTHCS, YTOObI
MOMACTh B IIeHTP. Bacs OyaeT BHIHYKAEH JBUTAThCS
B OZHY CTOPOHY OT II€HTPa, IPUOIMKAACH K Kpalo,
HO B KaKOM-TO MOMEHT C/eJIaTh X0/ B CTOPOHY Kpas
ysKe He XBATUT MECTa, ¥ OH MOHAET B IIEHTDP.

7. Vkasanue. 3anumieMm oba 4mucjia U UX CyM-
MYy B IBOMYHOU cucteme. Cymma OyaeT UMeThb BUJ
111...11 (umciio U3 OMHUX €OUHUIL), a KarKIoe U3
Yurces — HeCKOJILKO I'PYIIIT eqUHUIL, Pa3JeJTéHHBIX
rpynnamu HyJei. IIycTs KaKIbIiT Myaper] TOIbI-
MeT JIEBYI0O PYKY, €CJU B €ro YHCJe KOJUUYECTBO
TPYII eAWHUIL YETHO, U IPABYIO — €CJIU HEUETHO.

8. Mo:kHO cuuTaTh, UTO Bce OYKBBI B CTPOKAX
pasiauuHbl (IIogyMaiTe, IoueMy). SaHyMepyem
OYKBBI B CTpOKe A unucaamu 1, 2, 3, ... B TAKOM IIO-
pAnKe u 6ygeM olepupoBaTh HoMepaMu. B cTpoke
B, moctm:kuMoit u3 A, ynuciia Kak-To IlepeMeIIaHsbl.
Bynem monyuats A us B : 6epéM ouepemHOe UUCIIO
u3 B, nBuraem BJIeBO (ecJii HYsKHO) U CTABUM TakK,
uyTOOBI BCE yiKe B3AThIe UMCJIA CTOSAIU IO BO3pac-
tanuio. [lepBoe unciio u3 B yKe CTOUT IO Bo3pac-
Tanuio. IIycTh MBI paccTaBUIU IO BO3PACTAHUIO
HECKOJILKO IIePBBIX urces u3 B, a ouepegHoe YMCJIO
X TOCTaBUTH He Mo:KeM. Torma MbI ceiiuac CTOUM
Ha TaKOM MeCTe B y:Ke II0JIYUeHHOM CTPOKe Bo3pac-
TAOINX YMCEeJI, UTO CPa3y 3a HAMU CTOUT YUCJIO Y,
MeHbIIIee X, HO 1 IIepe; HaMu CTOuT (eI MeHbIiee!)
YHCJIO 2, IIOCTABJIEHHOE Ha IPeABbIAYIIEeM I1are:

vees 2, KYPCOD (XOTUM IIOCTABUTH X), Y, ..

3HaYuUT, B CTPOKe B 3TH OYKBBI UAYT B MOPAIKE
vee s Ys ey 2, X, @ B CTPOKE A UAYT IO BO3PACTAHUIO:
e 2y wee 5 Yy <oy X. Ho TOrma B HEJOCTHIKUMA U3 A TI0-
CTaBUB 2, MBI KOT/Ia-TO CMECTHMCS JIeBee 2, UTOOBI
IIOCTaBUTH YJ, X HE CMOKEeM IIOCTaBUTH X IIpaBee 2.

9. Orser: 6. IIpumep cM. HA pu-
cyHKe. Tak Kak BepiIuH 8, B nyTH 7
oTpes3koB. Eciiz Bce OHM — AmaroHa-
JIA, MBI CMOYKEM JOUTH M3 HaUaJIbHOU
0eJIoll TOUKHU JIUIIB OO0 TPEX APYTHUX
0eJIbIX TOUEK (CM. PHUC.), a B UEPHLIE He ITOIaléM.

10. OTBeT: MOXKHO.
IIpumep
CM. Ha PUCYHKe.

11. OrBet: Her. IlycTh ecTh TPHU IMAJOUYKHU IIO
10 cm. OTIOMUM OT HEPBBIX ABYX KycKH 10 9 cm,
a ot Tperbeir — 1 cm. I3 KyckoB 9 cm, 9 cMm, 1 cm
MOKHO CJIOKUTH TPEYTOJbHUK, a U3 OCTABIIINXCS —
HeJIb3sd II0 HepaBeHCTBY TpeyroiabuuKka (1+1<9).

12. OrBer: 3. [IByX KpYroB HEe XBATUT, €CJU BbI-
pesaTh NPaBUJIbLHBIN TPEYTrOJbHUK, BIIMCAHHBINA B
Kpyr paguyca 2. [[JIMHA CTOPOHBI TPEYTOJbLHUKA




OyzeT Gosibliie 2, 1 B KA IbIM Kpyr paguyca 1 mo-
MagéT MaKCUMYM OJAHAa BePIINHA, & BEPIIUH TPHU.
u3 neuTpa O onucaHHON OKPYIKHO-
ctu TpeyroabHuKa ABC mepreH-
NP
IUKYJIAPHL K ero cropoHam. OuHu “m
al
pasgenar ABC Ha TpuU YeThI- NP A%
PEXYTOJbHUKA, KaXKABIH U3 KOTOPBIX BIIMCAH B
KDYT, B IBa pasa MEeHbIIIN OMMCAHHOTO Kpyra Tpe-
13. YernsipéxyronbHuk AY X B BIu- c
caH B OKPYsKHOCTH ¢ nuameTrpom AB, Y
TaK Kak yriasl AY B u AX B ipsaMbie.
IPOBEIEHHLIN Uepes e€ cepenu-
HY Z, IpoxXoauT uepes meutp O NoM B
okpyskHOCcTU. Torma OM =ON, Tak Kak ZX=2Y.
14. Ilycts M — TouKa mepece- X _Z
yenusa guaronaneir ABCD, XY u
Z'T — naHHBIE OTPE3KU (CM. pucC.).
HBEI [10 IIePBOMY IPU3HAKY, OTKY- D T Y C
na paBHbI yribl XZM u YTM, To ecTb CTOPOHBI AB
u CD napannenbHbl. Ho Tor/1a paBHBI TPEYTOJIBHU-
AM=MC, n agamgoruuao DM =M B. 3gauur, gua-
rouaau ABCD TOUYKOH mepeceueHus AeATCA I10-
moJiaM, To ectb ABCD — mapaJijieiorpaMM.
JIApHBIE IPSIMbIE, MBI CMOYKEM 3aKJII0UYUTh QUTypy
B IPSAMOYTOJILHUK, HA KaKI0H CTOPOHE KOTOPOI'o
(OBITH MOJKET, B BePIIINHAX) €CTh TOUKU (DUTYPHI.
IVaroHaJbl0 ATOT0 IPAMOYroJbHuUKa. IIpoBeaém
mpsiMble, IePIeHANKYJIApHbIe fuaroHanam. Ecan
MMPOEKINA Ha OJHY U3 3TUX IPAMBIX OyIeT TOod-
6) Oreer: na. Yraszanue. Ha3soBEéM BBIIYKJIBIH
MHOTOYTOJIbHUK OMOPHBIM AJA (GUTYPHI, ecau (pu-
rypa JIe;KUT BHYTPU HEro 1 Ha KasKI0H ero CTOpoHe
TOJIbHUKA, MOKHO IIPOBEPATH, JEKUT JIU B JaHHOH
€ro BepIIINHe BepIInHa (UTYPHI, U €CJIU HET — «Cpe-
3aThb» OTY BEPIINHY, YBEeJIWUMBAS UKCJIO CTOPOH
rype He MeHbIIIe, YeM [I0JIOBIHA CTOPOH OIIOPHOTO).
16. OTBer: ot 60° 10 90° BKJIIOUNTEILHO.
HauGonpmiuii yroa TpeyroibHHKa Bcerjga He

Tpéx kpyroB xsatut. IIpoBemém C
IoNmajgyT B CepPeVHBI CTOPOH U A
YTOJIBHUKA, TO €CTh B KPYT paguyca He Oosbilie 1.
Ilepunengukynsap K xopzae XY,
Ho O — cepenuna AB, orkyna u AN =MB.
Tpeyronbauku X MZuY M TpaB-
Ku AMZ n CMT (110 BTOpoMy HPU3HAKY), OTKYyIa
15. a) Orser: na. IIpoBens aBe ImepIEeHIUKY-
Ecnu ¢urypa — oTpe3ok, oHa 00A3aTeIbHO GyIeT
KO, (hurypa — OTpe30oK, UHaUE — TPEYTrOJIbHUK.
ecTb Touka ¢Qurypsl. HauaB ¢ omopHOro mpsmoy-
OTIIOPHOT'0 MHOTOYTOJIbHUKA (a BepIIUH B Hame hu-
Mmenbiie 60°. 3amMeTHMM, YTO IPOEKIMU OCTPOY-

@) Tl

TOJIHOTO TPEYToJbHIUKA PABHBI 10 AJUHE eT0 CTO-
pOHaM, a CpeAu IPOeKIUil TYHmOyroJbHOTO OJHA
MPOEKIUA CTPOTO GOJIbIlle OBYX APYTUX (IPOEK-
s HAanOOJIbIIIEN CTOPOHEI).

s 60° <0 <90° 6epém paBHOOEAPEHHBIH TPEY-
TOJIbHUK C ABYMS HauOOJIBIIINMY yIJaMu o. [[Be ero
HauOOJIbININE MPOEKIINY OJHOM MJIWHBI, X MBI HO-
MEM, YTO OH OCTPOYTOJILHBIN U BOCCTAHOBUM €T0.

Ilycts yrom B TpeyroibHUKAa
ABC tymnoii. Iloctpoum Ha Hau-
6oubitieit cropone AC Kak Ha qu-
aMeTpe OKPYKHOCTD ® (CM. pHC.).
IIpoexknua ABC ma npsamyio AB
paBHa AY, a wa BC — paBHa CX.
OKpYsKHOCTDH C IIeHTpoM A u pa-
muycoM AY U OKPYsKHOCTH ¢ meHTpoMm C u pagmy-
com CX mepecekaioTcs BHe W, IIycTh D — ogHA U3
ToueKk nepeceueHusd. Torga ADB ocTpOyToJbHBIN
¥ UMeeT Te :Ke IJNHBI IIpoeKIuii, uto u ACB.

IIpAMOYTONBHBINT TPEYTrOJbLHUK BOCCTAHABJIU-
Baercs o Teopeme Iludaropa.

17. Da. Haupumep, rogurcsa a =1003 — mouy-
ynresa (10032-2)%, u a=1001-1003-1005+4 —
nosyunrea (1001 -1003 - 1005+ 2)2.

18. IlycTh mpsaMble TOPUBOHTANBHBI. IIphiras
Ha 13 ¢ npsaMoii Ha NPAMYIO, MbI CABUTaeMCs IIO
ropusoHTaan Ha 12 (Tax xak 122+5%=132%). Hazo
coesaTh HEUYETHOE YMCJIO TAaKUX CABUTOB, YTO-
OBl OKa3aThbCs Ha APYro mpsAMOii, a CyMMapHBIH
COBUT AOJIKeH OBITh HYJeBbIM. IIOPAJOK HPBIK-
KOB He BasKeH, W HeT CMbICJA JeJIaTh IPBLIXKOK U
TaKOIl Ke MPBIMKOK «00pPaTHO», IOITOMY MOYKHO
CUHUTaTh, YTO MBI 71 Pas CABUHYJIKUCH Ha 12 BOpaso,
a moroMm m pas3 — Ha 13 BaeBo. Torma 12n=13m,
oTKyza n genutcs Ha 13, u n>0 (Begb n HEUETHO).
3Hauut, n>13, orkynam=>=>12un+m=25.

IIpumep Ha 25 npbIXKKOB: 12 pa3 BJIeBO BAOJL
npamoii u 13 pas ¢ mpaMoIi Ha IPAMYIO BIPaBo.

19. OTBerT: Ipu Bcex HATYpPaJIbHBIX N > 2.

Ecau N HeuérHO, Bo3bMéM N — 2 eIUHUIL 11 YKC-
na2u N. Ux HOK u cymma paBHBI 2N.

Ecau N> 2 yérHo, Bo3apMéM N — 3 e JUHUIL U YKC-
aa 2, 2u N+1. Ux HOK u cymma paBHBI 2N + 2.

Ecau N =2, To cymmMa IBYX YMCeJI HEJIUTCA Ha
KasKkmoe, HO 00JIbIle KasKI0ro X0Ts OBl B 2 pasa, OT-
Kyza uucja paBHbI, a Torma HOK menbIie cyMMBI.

20. OtBer: 1pu n =1 u BcexX YETHBIX 1. YKa3a-

n-n!
HUe: a = nua, tat+..+a
n 2 1 2 n
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1
=% mpu n>1 (mua

!, nenl_(nt+l)
n=2 QGopMyJIbl BEPHbI; TaK KaK %+%=(n—2l, obe

-1

dopMyIbI OYAYT BePHLIMU IIPYU YBEJIUYESHUH ).
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HaLLI

snuwnvczsr KOHKYPEC

IIpursamaem Bcex Tonpo60BaTh CBOU CUJIBI B HAIIIEM
3a04YY HOM MaTeMaTmnHecKowv KOHKypcCce.

BriceliaiiTe pemienusd 3agau IV Typa, ¢ KOTOPLIMY CIIPABUTECH, He mo3aHee 1 AHBa-
pa B cuctemy mpoBepku konkurs.kvantik.com (umacTpyKmma: kvan.tk/matkonkurs),
160 3JIeKTPOHHOM mouTtoii o agpecy matkonkurs@kvantik.com, 1160 06bIYHOI TIO-
uToit mo aapecy 119002, Mocksa, b. BiracseBckuii mep., 1. 11, :xkypuaa « KBaHTHEK».

B nmucbMe KpomMe uMeHU 1 PaMUINN YKAKUTE TOPOJ, IITKOJY U KJIAacC, B KOTOPOM BBI
YyUYHUTEeCh, a TAKKe 00paTHBII IIOUTOBLIN agpec.

B KoOHKypce TaK:Ke MOTYT y4aCcTBOBAThH KOMAHAbLI: B 9TOM CJIyUae MPUCHLIAETCS OqHA
paboTa co CIIMCKOM yUYaCTHUKOB. MToru cpeau KoMaHI IOABOASATCS OTAEJIbHO.

3amaun KOHKypca IIeyaTaloTcs B KayKJoM HOMepe, a TaK:Ke IIyOJUKYIOTCS Ha cainTe
www.kvantik.com. YuacTBoBaThH MOKHO, HaunHadA ¢ Jioboro Typa. Ilobeguresneii KAy T
IUILIOMBI :kypHasia « KBauTuk» u nmpussl. sKexaem ycmexal

vV TYP

16. Cama mpuaymaJs mudp: 3aMeHUJ He-
CKOJIbKO OYKB OJTHO3HAUHBIMU UJIU IBY3HAU-

Bam 6 apmuro HBIMHU YHCJAMU, UCIOJIL3YA TOJBKO IUQMPHI
wiugppobarbusuku 1 u 2 (pa3ublie OYKBBLI OH 3aMEHsJ PAa3HBIMU
HE HYXHBI? YuCcJIaMU, a OAWHAKOBBIE — OJMHAKOBBLIMU).

HMmeemca doabtuoli

Crnoso KPOJIMK mpeBpaTUjioch B YKCJIO
onbim wugpoox

1212111212. Cioso KPOKOWJI To:ke mipe-
BpPaTHUJIOCH B UMCJI0. B Kakoe?

AabBati dadum
LWapuky “Anzedpy”
noHoKamp. OH cpasy
HLYHHOE YULAD
Haiidém

17. HalinuTe HauMeHbIlIee CEMU3HAYHOE
YKCJI0, Aessdlneecsad Ha 17, B KOTOPOM Bce
nu@pPEL pa3HbIE.
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ABropsr: ABTOphEI: Aekcauap XauatypsaH u Tarbana Kasuieraa (16),
Muxana EBgoxkumos (17), Bnagumup Pactopryes (20)

Hy, He pewia adaqy,
“”'::ﬁ'&‘fjﬂﬁé”" 18. Touka K penut ocHoBaunue BC paBHOOEn-
Henedazoaimo peHHoro TpeyrogbHuka BAC Ha OTPe3KU AJIMHBI
X U Yy, KaK IOKas3aHo Ha pucyHke. Haligure qiuay
AK, ecau yroa AKC paseH 60°.

A

ol
=
Q

(- 19. KBantuk u HoyTuk XOTAT IIOKasaTh Ta-
Ko oKyc. 3puTesb 3ayMbIBaeT Ba HATyPaJb-
HBIX YMCJa, pasjanudaionuxca Ha 1, u coobmiaer
omuo Ksauntuky, a gpyroe — Hoyrukxy. Ilocae
atoro KBaHTUK moKasdbiBaeT HoyTuKy uépHYIO
niu Oeslyio KapTouky, u HoyTuk cpasy yraabi-
Baer uwmcao Kaantukra. Ilomorure KBauTuky
u HoyTuKy ZOTOBOPUTHCA O CBOUX OEHCTBUAX,

GToﬁm (oKyc Bcerma ymaBaJjics.

L 1

T
nowwne oaeEXAbl _4/
Aymaewp, y Hezo : \
noayHumes npabusbHeo — X
paspesamb? —
/T
T

20. Paspe:xbTe IIECTUYTOJbLHUK
Ha PHUCYHKe Ha JBe PaBHLIE YaCTH.

Xynmoxkuuk Hukosait KpyTukos
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ITouemy BesocumenHbIe 3BE3MOUKU Ha IIEIATAX
U 3aJHEeM KoOJIece PacCIOJIOKeHBI B PAa3HOM IIOPSAI-
Ke: Ha MeJaidX YBeJIWYUBAIOTCA NPU YAAJIeHUU
OT BeJIOCUIIea, a Ha 3aJHeM KoJjece — Haobopor?
IIpuBenuTe BeCOMyI0 IPUUYUHY, HE 3aBUCAIIYIO OT
OCTaJIbHO! KOHCTPYKIINY BEJIOCUIIEIA.
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Xyno:xxHuK Anekceil Baiiaep

ABTop Antekcauap BepaHUKOB
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