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JleB EMeIbaHOB

Bcem kKorma-unOyap ObIBaeT y»KacHO CKYYHO.
Crny4yaeTcss 9TO HEOXKUIAHHO W T'Je YTrOJHO —
IoMa, B TPAHCIIOPTE, HA YPOKe B IIKoJe... Kak
6bITb? OueHb IIPoCTO — pemiaTh 3agauku! [lia
TaKoro cjJyuas ecTh 0coOble 3amauu, BpoOIe
U He MaTeMaTHUYecKue, HO HajJ HUMU XOUeTCs
IyMaTh, OTJIOKUB Bce Jejia, 00Cy:KIaTh C ApYy-
3bSIMH, a C TPYAOM JOOPABIINCH IO OTBETA —
CHOBA COMHEBATHCA B HMPABUJIBHOCTHU, (hpaHTa-
3UPOBATh W... HEMHOTO ITaIuTh. M yiK Torma
TOUYHO He ObIBaeT cKyuHo! XOTHUTe ITO3HAKO-
MHUTBCSI C Takoii samauxoii? Iloskamyiicra!
Cobupatite npyseil, HaunmHaeM OOCYKIeHUE...
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3A0AYA Ob «OYEHb BbICTPOW COBAKE»

IIpencrasbTe cebe, YTO BBI I'yJisdeTe IIO
Oepery Mmopd ¢ cobakoii. Beper mpocTupa-
eTCs IO IIPSIMOM HACKOJILKO XBaTaeT IJjIas.
Tuxwuii Beuep, He OMpadyaeMblii HU IIITOP-
MOM, HU Jaske OpHM30M — MOKHO CUNTATD,
a0COJIOTHBIN IMITUJIB. BOKPYr HUKOTO,
KpoMe Bac M Balllell 3aMeuvaTeJbHON CO-
0aKku, m cobaxku He mpocToii, a «OueHb
BricTpoiit Cobakm». HeboabImoin gucKoM-
¢opT BHOCHUT JguiIb To, uTo OBC y0e:xana
OT Bac, UTO €CTeCTBEHHO IJIs He€, BaM Ke
XOUeTCsI HEeCIIEITHO HACJAMKIATLCS IIPU-
POmOI B KOMIIAHUM CO CBOMM IIHTOMIIEM.
HUrak, OBC Tpycur Bmepenu, mMes CKO-
pocTh, craxkem, 1 m/c (aia OBC — cymiue
nycTakn). JKelas BepHYTH JIIOOMMITA, BEI
CBHUCTUTE B CIEIINAJIBHO 3aIlIaCEHHBINA CBU-
cTOK, ogHako OBC ceronus He TOJIbLKO OBI-
cTpasi, HO eIllé M JTOBOJbHO CBOGHPABHAM:
KaK YCJIBIIIIAT CBHCTOK, CPa3y YBEJIUYU-
BaeT CKOPOCTh BABOE. BEI cBuCTHUTE — OHA
yCcKopseTrca 0 2 M/c, Bbl HAaCTauBaeTe —
OHA BBITAET 4 M/C, BBl yiKe HEPBHHUUAETE
— oHa pesBuTcA: 8 M/c. I TyT HEOKUAAH-
HBIA BOIpoc: «CKOJBKO CBHCTKOB YCJIBI-
muT codaxa? »

2

Cmauasa HacTymaeT Iiays3a, rpaHuda-
I1as ¢ OoIleIeHeHeM — B UEM BOIIPOC-TO?
HauwmHaroTcsa penanKn:

«Cobaka Tak ObICTPO OeraTh HEe YMeeT» .

Ber mapupyere: «Ona Begp OueHb BbI-
crpas CobGaka».

«A Oeper Korja 3aKOHYUTCS? »

Brr: «CunraiiTe ero HeorpaHUUYEHHBIM
B Pa3yMHBIX IIpeesax».

W Bapyr ciexyer moragka B BUAe He-
CMeJIOTO BoIIpoca:

«A uemy paBHa CKOPOCTH 3BYKa?»

Bot TyT m OoTKpBIBaeTCcA IIPOCTOP AJIA
nuckyccun: «330 m/c».

«Hy Torga moHATHO» .

Bri: «[laBaiiTe He ToponnuThcda. Ilocun-
TaeM. BHauajsie cKkopocTs cobaku 1 m/c,
HO BOT 1-ii CBHUCTOK — CKOPOCThH 2 M/cC,
2-#1 cBucTOK —4 M/c, 3-i1 — 8 Mm/c, 4-#...»

«IIloHATHO, TaM CcTeIleHu [OBOUKU,
28=256 emé He xBaraer, a 2°=512 yxe
0oJibIilie ckopocTu 3Byka. OrBer: 9 cBucCT-
kKoB. CKyuHOBaTad Kaxkad-To 3agadal»

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

«lla moromy uTo 6e:KuUT OBICTPEE 3BYKal»



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

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

«Ot 10-ro TO yOeraet, HO Ob.cmpee elle
3HAYUT, YTO 0020HAC» .

«...Bor aTo [IA! S3uauur, oHa OyzeT mo-
TOHATH IIPEKHUE CBUCTKU? 3T0POBO!»

«/rak, KaKoi ke Terepb OTBET? »

«Hy Temepn-To coBcem nmouaTHO — OBC
cobepét obpaTHO Bce 9, HET, 8 CBUCTKOB.
To ecTh oTBeT: 17 cBUCTKOB. Kpacuso!»

«A Kak OBITh CO CKOPOCTBIO? »

«Tax ona :xe OYEHDB BBICTPAS], 3ua-
YUT, IPOOJIEM CO CKOPOCTHIO Y HEE HET» .

«Onars maBaiiTe He ToponmThesa. Ilo-
cuntaem. OBC nmoromsier u CJBIIIINUT
8-11 CBHUCTOK, Ha KOTOPOM HOMepa He BUJ-
HOo. OHa cumraer ero 10-m u yBeauumBa-
eT ckopocTh g0 2'1°=1024 m/c, 3aTem J0-
roasger 7-ui (11-ii mgnsa He€é) — CKOPOCThH
2048 m/c=2,048 km/c, nanee caenyer 6-it
(12-i1 mo-cobaubu), ckopocts 4,096 KMm/c,
a mortoM 5-u (Kakymquiica 13-m), u OBC
pasroHuTcA 10 8,192 Km/c».

«Hy 1 3aueM MBI BCE 9TO CUUTATIN? »

«A BaM HHUYEro He T'OBOPUT CKOPOCThH
8 Km/c?»

«Hy, BBI 00 5TOM, 9TO IepBas KoCMHUUe-
cKas, 1 4To? »

«A uro? T'me oraxxkerca OBC, mabpas
IEePBYI0 KOCMUYECKYIO CKOPOCTh ? »

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

«A 4TO OHA TaM YCJIBIIIIUAT? »

«Oii,... amuero! Tam Ke Bo3gyxa HET».

«To ecTb...»

«To ects mocae 13-ro cBuUCTKA, KOTO-
PRI OHA YiKe OAMH pas CJLIIIaja, HO 00
9TOM He JIOoTaJbIBaeTcs, OoHa OOJIbIle He
YCJIBIIIIUT CBUCTKOB. S3HAUUT, OTBET: 13?7 »

«K cuactpo giasa Cobakwm, A. Ycabr-
IIIaB eIl€ CBUCTOK-APYTI'0i, OHA YMUYaJach
0bI mpoub u3 COJITHEUHO# cCUCTeMBI Ha I10-
VCKY BHE3E€MHBIX ITMBUIN3AIUN» .

«HW uro, oua, OegHasg, TaK U JeTaeT Ha
opbuTe B 6€3BO3AYIITHOM ITPOCTPAHCTBE? »

«Borock, uTo ga. Ho ecTs ogHa rumore-
3a BO CIIaceHHe 9TOro, XOTh WM BPEIHOIO,
HO OUYeHb HeOPAMHAPHOTO CYIIeCTBa» .

«Ona ObLTa BpegHas W He MOILIa Ha
IIPOTYJIKY ?»



«Het. EcTh Takoe saBIeHUE, KaK a¢-
@exm Jlonaepa. OH COCTOUT B TOM, UTO Ua-
CTOTA CJILIIIIMMOIO 3BYKAa 3aBUCUT OT TOIO,
KaK JBIIKYTCSA JPYI' OTHOCUTEJNLHO Apyra
yX0 U MCTOYHUK 3ByKa. Ilpm mx cOmke-
HUM YaCcTOTa YBeJIUUYUBaeTCA (3BYK CTAHO-
BUTCS BBIIIE), IPU YAaJeHUN — YMeHbIIa-
eTcd (3BYK CABIINTCA HIKe). KEro MosxkHO
OTUETINBO HAOJIOAATH, TOUHEE CJBIIIATE,
KOT/Ia eleTe B II0e3/le U CJILIIINTE IIpe-
YIPeX JaIoIUii CUTHAJ Ha IIepeese» .

«[a, na, momuio. Torga A He MOHSAII, IO-
YyeMy CUTI'HAJI MEeHsIeTCs, Tellephb IOHSATHO.
A uto Cobakxe-To or sToro? Oua Beab BCE
PaBHO CJILIIIUT, IIYCTh He Ta YaCTOTa» .

«A BOT Ha; STUM MHoAyMaiiTe KakK-
Hubyas camu. I[e1o B TOM, UTO JKUBOT-
Hble, KaK U 4YeJIOBEK, CJBIIIAT 3BYKH B
ompeneEéHHOM AuamnasoHe. YTo-TO MbI
BOOOIIle He CJBLIIIINM, a OHM, 5THU 3BYKH,
ectb. Hampumep, JieTyume MBIIIKA CJIbI-
IIaT HEeJOCTYIIHbIE YeJOBEeKY YaCTOTHI.
Haske oAU 3[€Ch OTJIMYAIOTCA UYBCTBU-
TeJIbHOCTBIO CJIYXOBOT'O almapara» .

«A aro?»

«Iloumniure, BO cmaceHue >XMBOTHOTIO,

4

HPOPMAIINIO O e€ IpejesiaX CJBLIIINMO-
CTH U mocuuramTe 1mo popmyse spdeKTa
Hotepa 4acTOTy CBUCTKOB Ha cO0QUbUX
cKopocTax. MosKeT, MbI CIIaceéM e€? »

Ho B kaacce Bcerma naigérca KTO-TO
CO CBOMM OCOOBIM MHEHHeM. BOT 3TOT
KTO-TO Bapyr roBopur:

«A Kak oOHa TIPU TaKOW CKOPOCTU MOYKET
He YCJIBIIIATD CJAEIYIOIUHA CBUCTOK ? »

BbI poOKO nBITaeTECH BO3PA3UTD:

«BpIILIa HAa OPOUTY U He YCJIBIIIAIa» .

«Hy oHa ke He pakeTa — JIETUT He Bep-
TUKaJbHO, & CBUCTKU OJU3KO APYT OT
Ipyra m octaBmireca 4 CBUCTKA OHA «CO-
OepéeT», He YCIIEB OTIOMHUTHCA! »

Ilaysa.

«...Urto ckaszatrs? B aTOM ecTh cBOA Iie-
yaJbHas Joruka! 3HaUUT, HAZeKIbl Ha
cunaceaune OBC paspymiensr u gaxke [lo-
IJIep He moMor. A CKOPOCTH €€ JIeicTBU-
TeJbHO cTpaimHasa — 217=131,072 km/c,
TaM Belb YiKe CKOPOCThb CBeTa BUHeeTCs!
IIpu TaKoii-TO CKOPOCTH OHA JOJITO OyIeT
JKUTh M3-3a 3aMeIJIeHus BPeMeH!, U 9TO
eIMHCTBEHHOE, YTO yTeIlaeT IPU MbIC-
JISIX O €€ HeJIETKOH cyanbe» .

Xyno:kHUK AseKkceii Baitnep



BCE XOTYIT 3AYET

Ha sauér mpumuim 100 cryzenTos. IIpemomaBa-
TeJIb II0 Oouepenu 3aJaéT KasKIOMY CTYAEHTY ONUH
Bompoc: «Cxoapko m3 100 cTyzeHTOB IIoJydaT
OIIEHKY «CHaJjI» K KOHILY 3auéra?». B oTBeT cTyIeHT
HasbsIBaeT Iejgoe umcao. Cpasy mociie HmOoJaydYeHUs
OTBeTa IIpemojgaBaTe] b OOBSIBIAET BCEM, KaKyIO
OIIEHKY MOJIYUYNJ CTYLEHT: «CAAJI» WJIN «He CAAJI».

ITocse Toro Kak Bce CTYZEHTHI IIOJIYUYAT OIEHKY,
MIPUAET NHCIEKTOP U IIPOBEPUT, €CTh JIU CTYNEeHThI,
KOTOpPbIE€ A IPABUJILHBIN OTBET, HO IIOJYUYHJIU
OIIEHKY «He cpaj». Ecau xoTs ObI OOMH TAaKOI CTY-
JeHT HaWIEeTcs, TO IpelogaBaTeJb OyIeT OoTcTpa-
HEH OT paboThl, a OIEHKU BCEX CTYAEHTOB 3aMEHAT
Ha «caaj». B IpoTUBHOM clayJyae HUKAKUX N3MeHe-
HUU He IPOMU30MIET.

MoryT Jau CTyAeHTHI IPUAYMaTh CTPATETUI0, KO-
TOpas rapaHTHUPYET UM BCEM OIIEHKY «CHaJi» ?

3anaua VI OsmMnnanbl MeramoJncoB
Agrop [lenuc AGpu3oHOB

IS KA AL A A UKAL,
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T'enpu KaBenguin
(Henry Cavendish)
1731-1810
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I'EHPU RKABEH/WIII

Kisnxem — paiion Jlongona, Kotopslii B KoHIe X VIII
BeKa eIe cuuTajicd JepeBHel. [[BecTu ¢ JIUITHUM JIeT Ha-
3aJl TaM CTOSLJI MaJIOIPUMeUaTeJIbHBIA J0M, HEIHE Paspy-
IIIeHHBIN, IPO KOTOPLIA COCEAU T'OBOPUJIN CBOUM HETIM:
«ITO IOM, T'Zie ObLJI B3BEIIIeH MUP» .

IIa, *MEeHHO B dTOM JOME AaHTJINNUCKUUA (DUBUK U XU-
muk I'eapu KaBeHauIill BIepBbIe OIpeneny IIJIOTHOCTDH
1 Maccy 3eMJan. ITOo OLLIO caMoe 3HaMEHHNTOe ero JOCTH-
JKeHue, X0Ts JAaJIeKO He e IMHCTBeHHOe.

Bremaas cropoHa KusHu KaseHauina HCKJIIOUN-
TeJbHO OemHa coObiTMAMU. Pomuiaca B Hwumie, yumni-
ca B KemOpum:xe, :xua mopoit B JIoHgoHE, ITOPOii pAIOM
¢ HuUM. Hu mogBuroB, HU CKaHAAJIOB, HU TPOraTeJIbHBIX
WJIN CTPAIIHBIX 5IIM3040B. 1 9TO cBA3aHO ¢ HEOOBLIUHBIMU
0COOEHHOCTAMM €ro JUUYHOCTH — HAaCTOJbKO HEOOBIUHBI-
MM, UTO JaKe YUYEHBIN MUDP, IPUBBIKIINN K UyJakaM U
OpuUTHHAaJaM, CMOTPEJ Ha 3TOr0 UeJOBeKa C U3yMJICHUEM.

Heso B ToMm, uto KaBengui 6611 60JIe3HEHHO 3aCTEH-
yuB u u3beraJ jgmogeii. C BHEIIHIM MHPOM OH CTapaJiCsa
obIIaThcsa yepesd cBoero momoiHuKka Yapibsa Baargmena
¥ HUKOTZAa He 3aBOAWNJ HU OJUBKUX APy3eil, HU CeMbU.
Korma ero sHakoMmiu ¢ KeM-TO, OH CUJILHO HEPBHHUYAJI.
Haxxe B 6ecemax co cTapbIMU 3HAKOMBIMY OH IIPU JIFOOOM
HEOCTOPOIKHOM CJI0OBe 3aMBLIKAJICA B cede 1 cTapaJjcs yaa-
antbesda. OgHAMKIBI, TYJIAA B MaJIOJIOJHOM paiioHe U IJIy-
0OKO 3aayMaBIINCh, OH BCTPETHJI
BJIIOOJIEHHYIO IIAPOUYKYy, OOpPaTHBIIIY-
I0cs K HEMY C KaKHM-TO BOIIPOCOM.
KaBengumi ObIT Tak Iepemnyrad, 4To ¢
TeX IIOP T'YJAJ TOJbKO BOKPYT AOMA.
EnuHCTBEeHHBIM BHIOM CBETCKOIO
o0IIeHnsA, KOTOPBIII OH HIpHU3HaBAaJ,
ObLIN Beuepa B KJayOe KoposeBckoro
ofIrecTBa: TaM ero IJIiy0OKO yBaKaJu
¥ IIPU3HABAJIM 3a HUM IIPaBO HAa JIIO-
Oble CTPAaHHOCTH.

JKeHmUHBI cMmymaam ero Ha-
CTOJIbKO, UTO JaKe CO CJIAYKaHKaMU
B JOMe OH o0IIajicsi ¢ IIOMOIILIO 3a-



TOT, KTO BSBBECH.I
3EMJIIO

MMHACOK, U IOTOBAPUBAJIU, UTO OH CIEIHMAJIHLHO MOIIPOCUII
IIPUCTPOUTEL K CBOEMY JAOMY JIMIITHIOIO JIECTHUILY, UTOOBI
IIPY BXOJle WJIN BBIXOJIe CJAYUYaNHO He CTOJKHYTHCS C 9KO-
HOMKOM.

KaBengui yHac/ie[oBaJl OTPOMHOE COCTOSHIE U OJHO
BpeMs CUMUTAJICA OoraTedImM ueJOBeKOM JIOHIOHA.
dpannysckuii pusuk Bro Ha3bpIBas ero «caMbIM Oora-
TBIM CPeIU YUYEHBIX M CAMBIM YUYEHBIM cpenu Ooraueii».
Tem me menee KaBemauin ogeBajici OYe€Hb CKPOMHO
1 CTAPOMOJHO, a IMMOYTH BCe KOMHATEI ero JoMa ObLIN 3a-
HATHI KHUTaMU M HAyYHBIMU mpubopaMu (HO ObLIa OgHA
caaboCTh: KpacuByio MeOelbh OH BCE-TaKu cebe II03BO-
asi). OH He X0TeJl IPUHUMATh HUKAKOT0 YYaCcTHsI B CBO-
X GUHAHCOBBIX JieJIaX, U KOraa OaHKUDP MPEIJIOKUIIT eMy
BJIOJKUTH JeHbI'M B KaKoe-HUOYAb IpeanpusaTue, KaBeH-
IUII OTBeTUJI: «JlesaiiTe UTO XOTUTE, TOJTBKO MEHSA 3TUM
He OecIIOKoiiTe, a TO A Haiiay Apyroi 6auk». OgHAKO ero
COCTOSIHME HEe YMEHbBIAJ0Ch, 1 COBPEMEHHUKU YAUBJIA-
JINCh: HEY KeJIU OH UepIlaeT NeHbI'u u3 0e3T0HHOM 00UKM ?
Korga ogun KoJjiera mompocuJi ero 0 HeOOJIbIIION MTOMO-
iy, KaBeHIUII BBITIHCAJ €My YeK Ha JeCATHb ThICaY (PyH-
TOB — aCTPOHOMMUYECKAas cyMMa 1o TeM BpeMmeHam! Bos-
MOJKHO, 3TO ObLlIa JasKe He IeAPOCTb, a HeIOHMMAaHWe
TOTO, UTO TAKOE «HEOOJIbIIAs IIOMOIIb» .

OH OBLJI HACTOJIBKO YAAJEH OT TPEBOJHEHUI OKPYIKa-
IOIIET0 MUPA, UTO YXUTPUJICA MPAKTUUECKU HE 3aMEeTHUTD
Benukyio ppaHIIy3CKYI0 PEBOJIIOIIUIO M HAIOJEOHOBCKUE
BoiiHbl. OH He MO3WPOBAJ XYAOKHUKAM, U MbI 3HAeM
IIOPTPETHI BCell ero POAHM, HO He 3HaeM ero JOCTOBEePHBIX
IIOPTPETOB — TOJBbKO OJUH PUCYHOK, I'/le IIOUTH He Pas3JIn-
YUTh JUIA.

KaBenauir He TOJIBKO HEe MEUTAJ O CJIaBe — OH He IIPU-
3HaBaJ JI000I IyOJUUYHOCTH, He mevaTaJ KHUT U IOUTH
He mmucaJj crareii. MHOTHE CBOM PYKOIIUCH OH He ITOKAa3bl-
BaJI Ja’Ke KOoJLJIeraM, M 0 HUX CTaJIO U3BECTHO Yepe3 MHO-
rue OecATKH JIeT, KOrjJa WX OIeHWJ, coOpas u omyObJiu-
KoBaJ npyroui Bemukuit ¢usuk — [[:xeiimc Makxcsesi.
A ygacTb pykonuce ObLJIa 1 BOBCE YHUUTOKEHA aBTOPOM,
U1 MBI MOK€M TOJIBbKO JOTaIbIBATHCA 00 UX COMEePIKaHUMN.

BEAHNKHUE

Hom KaBenpuia

Ixetime MakcBesn



BEAUKHE
YMbI

I'EHPU RKABEH/WIII

FerI/I RaBeHI[I/II_H He OCTaBUJI IIOTOMKOB;

Ipyrue sHamMeHuTble KaBeHauIIM (B TOM YMCJIe
Yunbsam, ocHoBaTesb KaBeHauIickoii jabopa-
Topuu, rae moroM B XX BeKe pab0OTaio OKOJIO

TPUAIIATH HOOEJEeBCKUX JIaypPeaToB) — ero 1aJib-
HUe POACTBEHHUKU.

Buorpad Kasengumia nucan o HEM: «B ero
HaType He OBLIO HUYETO MCKPEHHET0, BOCTOD-
JKEeHHOT0, TePOMYECKOT0 WJIU DPHIIapCTBEHHO-
r'0, HO CTOJIb YK€ MaJIO OBLJIO 3JI0T0, XOJYHCKOTO

Bup skcnepuMeHTaIbHON
YCTaHOBKU.
Pucynox Kasenguria,
1798 r.

uan Hu3Koro. To, Mg MOHUMaHUA YETro HYK-
HO OBLIO YTO-TO OOJIbIIIEE, UEM YKUCTBHIA WHTEJNIEKT, WJIN
TpeboBanuch PaHTa3usA, BOoOpasKeHne, MPUBA3aHHOCTD,
Bepa, Obl1o KaBenauinmy HempusaTHO. Bcé, 4To A BUIKY,
yuTas ero 3anuCKU, — 3TO YMHaA TOJI0Ba JJIA MBIIILIe-
HUA, Iapa YAUBUTEJIbHO OCTPHIX IJIa3 IJid HaOJTIOAeHUA U
rmapa OUeHb YMEJIbIX PYK AJIA IPOBEEHUS OTIBITOB Y .

HeticTtBuTebHO, O0Ne3HeHHasA pobocTh KaBempuia
mpomazaja 3a paboumM CTOJIOM U B JabopaTopuu. 31ech
OH CTaBWJI mepex coboii camMble CMeJIble U MacIITaOHbIe
3alauu — U OJIECTAIIE UX Pera.

ITockonbry KaBenaumn He myGJMKOBaJ MHOTHE Da-
00TBI, a OMyOJTMKOBAHHBIE CTATHY HUKAK HE IIPOJABUTAJI,
TOJILKO Uepe3 MHOTO JIeT CTajJ0 IOHATHO, YTO MMEHHO
eMy IPUHAIJIEKUT IPUOPUTET pAxa oTKpbIiTuii. OH hax-
TUUYECKU OTKPBLI 3aKOH KyJioHaA (cujia B3auMOAEHCTBUS

MEXAY 9JIEKTPUYECKMMU 3apdgaMM B 3aBHCHMOCTH OT

2ty T Vot 23T a1

paccToaHUA MEeXAYy HuUMHK) 3a 14 jeT
mo Kyisona, sakon Oma 3a gecATKH
ger mo Oma, a TakKe eIé MHOIHUe
3aKOHBI, Kacaloll[uecs 3JIEKTpUUe-
ctBa 1 Temya. OH 0OHAPYIKUII CyIIIe-
CTBOBaHNe MHEPTHLIX ra3os (TouHee,
HaJ4Mre B BO3AYyXe BaKHBIX KOMIIO-
HEHTOB IIOMIMO a30Ta 1 KUCJIOPOAA)
3a cTo Jet no Panesa u Pamsasa. O He
OBLJI IIePBOOTKPLIBATEJIEM BOIOPOAA,
HO YCIIEIIIHO MCCJIeZOBAaJI €ro M IAPY-

Amnnapar Kasenauiua 1js1 oyry4eHns BOAOPOAA. rue raspl. Benukuit Xemppu [lsBu
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TOT, KTO BSBBECHU.1
3EMJIIO

mo3gHee MOHCAJT O XMMHUYECKMX ounblTax Kasenmuimna:
«XO0TsA MHOIue M3 HUX ObLIN IIPOBEAEHBI JIUIIL B IIOPY
MJIQ[IeHUeCTBa XMMHUECKO! HayKM, UX TOUHOCTL U Kpa-
coTa He IOTYCKHEJIU 110 Cell JeHb» .

Ho Bcé-Taxku caMoe n3BecTHOe JocTixKeHne KaseHu-
I1a — u3MepeHue IIoTHocTu 3emuan B 1797-1798 romax.
006 sTOM CcTOUT pacckKasaTh IIOAPOOHEe.

T'JIABHBIN OIIBIT KABEHIHIIIA

YuéHBIX ¢ JaBHUX IOP MHTEPEeCcOBaJIM pasMepbl 3eM-
au. OneHuTts pagumyc 3emuu (cuuTas e€ IapoM) He Tak
YK CJIOXKHO: 9TO mpozesat emfeé dparochen B III Beke mo
Harlell 9pbl. B IeHb JeTHero COJHIIECTOSAHUSA, B TOT MO-
MeHT, Korjga B ropojae Cuene (abrHe Acyan) siyuu Cors-
ma majgajay Ha 3eMJI0 OTBECHO, B ropoje AJleKcaHIApUU
TOYHO K ceBepy oT CHmeHbI X HaIIpaBJeHUe y:Ke He ObLIO
OTBECHBIM: COJIHEUHBIEe Uachl OTOpachIBaJu TeHb. IIoHAB,
o4 KaKUM YTJIOM IIafaloT Jyuu B AJeKCaHAPUU — a 9TO
MOJKHO cJeJlaTh, Y3HAB OTHOIIIEHNE AJIMHBI TEHU OT COJI-
HEUYHBIX YaCOB K UX BBICOTE, — U 3HAS PACCTOSIHUE MEXKIY
Anexkcauapueit u Cuenoii, dparocheH, pPernruB IPOCTYIO
reoMeTpPpUYECKYIO 3amauy, y3HaJ paguyc 3emuu (puc. 1).
ITosauee npyrue uamepuu ero Touee: R~6370 kM.

A BoOT Kak ysHaTh Maccy 3demau? Ilosroe Bpems aTa
3ajauya Kasajlach Hepaspemumoii. Teoperuueckas BO3-
MOXKHOCTBH IIOACTYIUTHCA K Hell BO3HUKJA, Korjpa Hpro-
TOH OTKPBLJI 3aKOH BCEMHPHOT'O TATOTEHUA: BeJb He
TOJIBKO 3eMJIsd U HeOecHbIe TeJjia MPUTATUBAIOT K cebe
pasHble 00BEKThI, HO M BOOOIIe BCe MpPeaMeThl B MUPE
IPUTATUBAIOTCA IPYT K Apyry. Cuiaa TATOTEHUA MeXIy
HUMU BBIUHCJISIETCA (B COBpeMeHHOM 3alucu) KaK

F=G—i2,
rae m, U m, — Macchl IIePBOr0 U BTOPOro Tena, R — pac-
CTOSTHUE MEKAY UX IleHTpaMu, a G — HeKoe YHnCcJo, KOTOo-
poe Ha3bIBAeTCA 2PABUMALUOHHOU NOCMOAHHOU.

Mpb1 3HaeMm, ¢ Kakou cmjoil F Teyio oIpeneeHHON
Macchl m, NPpUTATABaeTcA K 3emue. Mbl 3HaeM paccTos-
HHe MeXIy X IeHTpaMu — 9To paguyc 3emau R. Ho Bo
Bpemena HploToHaA OBLINM HEM3BECTHBI HU MOCTOSHHAA

BEAUKHE

Ipartochen

3eHUT  3eHHUT

Cuena (Acyan)

Puc. 1. OnpeneneHue paguyca
3emiu

HNcaaxk HeroToH



BEAUKHE
YMbI

HcTounuk cBera

Puc. 2. Cxema mpubopa
nas onbiTa KaBeHauima

NRY CAVENDISH FRS FSA
THE MAN WHO
"WEIGHED' THE EARTH

by Jonathan Powers

Kuura «Experiments to
Determine the Density of Earth»
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I'EHPU RKABEH/WIII

G, Hu macca 3emuu m,, U
He OBLIO cmocoba MX HAWTH.
Bor eciu ObI MBI MOTJIM M3-
MEPUTh CUJY MPUTIAKEHUSI
MeXAY OBYMs HN3BECTHBIMU
MaccaMu (1 CPaBHUTH C CH-
JIOW TIPUTSXKEHUs K SeM-
Jie), OBLIO OBI COBCEM APYTroe
neso... Ho mameputrs Tpyn-
HO: BeJlb IPUTAKEHUE MEK-
oy JIO0BIMKA IIpeaMeTaMU
pasyMHBIX Pa3MeEpPOB, KOTO-
pble MOYKeT CKOHCTPYUPO-
BaTh UEJIOBEK, OyJIeT OUEHb CJIaObIM.

B 80-e roawsr XVIII Beka nmpubop AJIA UBMEPEHUS 9TOM
CUJIbI IIOMBITAJICSA CO3JaTh AHTJIMUCKUU reosor [[:KoH
Mwuuensi. Ho oH ymep, He 3aBepmiuB pabory. U mosgHee
KaBengumt mocTpous cBO# mpubOp MO aHAJOTUM C amma-
patom Mwuuesijia v IPOBEJ CBOU 3HAMEHUTHIE U3MEPEeHU
(puc. 2).

OcHoBa ycranoBku KaBeHauina — KpyTUJIbHBIE BECHI.
Ha giawuHOI MeTaJJIMUYEeCKONM HUTH OBLIO 3aKpPEeIJeHO
KOPOMBICJIO C IBYMsSI OLUHAKOBBIMU CBUHIIOBBLIMM IIIA-
pamu — mpuMepHO Mo 730 rpamMoB. K kKakgomMy 13 HUX
TOJBOAMJICS HA OQHOM BBICOTE C HUM TSKEJBIHN m1ap (OKOo-
Jgo 150 xr), Tak:ke u3 cBUHIIA. M Torma KOpPOMBICJIO IIO-
BOPAUYMBAJIOCh Ha HEOOJIBIION yroJ! OTOT yroJ ompene-
JISIeTCSI, C OJHOW CTOPOHBI, CUJION HPUTAKEHUA MEKIY
ImapamMu, ¢ APYroil CTOPOHBI — yIOpyroctbio HuTH. Ilo-
CKOJIBKY YIIPYTIOCTb HUTH MOYKHO OBLIIO M3MEPUTH (IJIA
ATOT0 yHaJIsAau OOJbINNE MIapbl U CMOTPEJIHN, KaK KoJie-
0JsieTcsi KOPOMBICJIO BOKPYT HUTH), CHUJIA TPUTAKEHUA
MeXK Iy IIapaMu TOKe JIETKO BIUUCJIAIAC.

Ho me Ttark Bcé mpocto. KaBeHauIll He MCIIOJB30BAJ
Ty YAOOHYI0 TEPMHHOJIOTHIO U CUCTEMY OOO3HAUEHUH,
KOTOPYIO MbI IpuMeHseM ceiiuac. CBoio 3amauy KaseH-
auit (hopMyJIUPOBaJ Aa’Ke He KaK «U3MepeHUEe MAaCChI
3eMin», a KaKk «HU3MepeHue ILIOTHOCTU 3eMun». Kcra-
TH, €r0 Pe3yJabTATEI OLLIN YAUBUTEJIbHO TOUHBIMU: CPEJ-




TOT, KTO BSBBECH.I
3EMJIIO

HASA IIOTHOCTh 3eMJIX IIOJIYUYMJIACh IPUMEPHO B 5,48 pas
00JIbIIIe IIJIOTHOCTH BOABI (COBpeMeHHas mu@pa — OKO0JIO
5,561 r/cm?®), U M3MepeHHUsA JIYUIIEro KadyecTBa yIAJIOCh
IIPOBECTHU TOJILKO ueped cTo JeT. [lake ceifuac AJist 9TOTO
HYKHBI YCTAHOBKY IIPMMEPHO TOTO JKe THUIIa, a BbICOKAS
TOYHOCTH OCTAETCS IIPOOJIeMOIA.

ITouemy ocraérca npobsemoii? IloTromy uTo npu puk-
caly TaK1UX HeOOJBIINX CHUJ OUeHb TPYAHO M30aBUTHLCI
OT CIAy4YalHBIX MoMeX. KaBeHIUII IIPUI0MKIIT MAKCUMYM
crapanuii. Ero ycranoBka Obljia IOMEIIleHA B JepPeBsH-
HBIN ANIUK, YTOOBI Ha HEE He BJIUAJU IIOTOKH BO3AyXa
U Iepemnagbl TemiepaTypbl. HaGmomaTelb cMOTpea Ha
IIPOUCXOASAINEe B TEJIECKOI Uepes AbIPKU B CTeHKAaX AIH-
Ka. BoJsblime miapbl ¢ HOMOIIBIO CIENHAJLHOTO Mexa-
HH3MAa IOABOAUINCH K MaJbIM TO C OJHOM, TO C APYTroOi
CTOPOHBI, UTOOBLI IIOJYUYUTL HYJKHBIN Pe3yJabTaT Hgake
IJIs caydasi, KorJa 3JaHue WJIN YCTAHOBKA UyTh-UyTh Ha-
KJIOHEHBI II0 OTHOINEHUIO K TOPU3OHTANN. JKCIIEPUMEHT
ObLI IIOBTOPeH mecATKu pas. CioBoMm, Hy)KHa Oblja MC-
KJIIOUNUTeJbHAaA J0OPOCOBECTHOCTD, M HEJAPOM STOT OIIBIT
Kasenguia cunrajcs o0pasoBLIM.

Yro ke jgroau ysHaau ud onbiTa Kasemgumia? Bo-
IIePBBIX, CTAJIO ICHO, UTO UMEHHO B IJIyOmHax 3eMJIu CO-
CPeIoTOUEeHbI TSAMKEJbIe BeIlleCTBA: BeIb ILIOTHOCTh IIO-
BEPXHOCTHEBIX CJIOEB HaIllell IJIaHeThl TOpPasao HIKe, YeM
5,5 r/cm®. Y1 9TO OTJIMYHO COTJIACYETCSI C COBPEMEHHBIMU
IPEeACTABJICHUAMU O AJApe 3eMJH, COCTOSAIEeM B OCHOB-
HOM W3 JKeJieda U HUKeJlsd. Bo-BTOPBIX, 3Has ILJIOTHOCTDH
3eMuin 1 00bEM (HAIIOMHUM, YTO O0BEM IIIapa paguyca R
BBIUUCJIAETCA KaK % nR?), MBI 3HAaeM u Maccy 3emun. A B
XIX Beke, Korja 3annCh 3aKOHA BCEMUPHOT'O TATOTEHU I
nmpuodpesia COBpeMeHHYI0 (hopMy, Obljia BEIUMCIEHA 1 II0-
croauuasa (G. Temepb MBI MOKeM IIOACUUTATH CUJIY IIPU-
TSMKEHUSA MEeXKIY JI00OBIMU ABYMS 00 BEKTaMU.

Kaseugumt ObLT OB CHMJIBHO YIOWBJIEH, y3HaB, UTO
0 HEM KoTHa-HuOyab OYAYT IIMCATh B JKypHAJe AJId JeTei
M YTO OIMCAHWE ero OIIbITa BOWIET BO BCEe YUEOHUKU IIO
¢pusuke. Ho ci1oxuaochs UMEHHO TaK.

BEAUKHE
YMbI

CoBpeMeHHaA MOJEb
mpubopa KaBernguia.
®oro Clive Grainger

THE SCIENTIFIC
PAPERS OF THE
HONOURABLE

HENRY CAVENDISH

E1

: R o : 77 A;‘,I,;:',\-I
Cob6op Beex Caroix B [lepbu.
3xecs moruaa Kasengumia
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Muxaua EBnokuMoB

MATHHECKASAgGMATEMATHKA

OCHOBAHO HA PEANbHBLX COObLIMUSX.

JIéBa ycepHO IIBITAJICA PEIIUTh 3aJjauyl MaTeMaTuye-
CKOTO KPY’KKa, HO 3aJauM He IIoAJaBajuch. [Ipuiniock
IIPOCUTH IIOMOIIH Y OTIIA.

— Hy, uro Bam Tyt 3aganu? — cupocuy Oxaer Cepre-
esuu. O oxkomuma mexmar MI'V um emy Bc€ ele kasa-
JIOCh, UTO OH C JIETKOCTBLIO PEIIIUT JII0OYIO 3a1a4y... ¥ K 3a
I1eCTOI-TO KJIACC TOUHO!

— Bor, — JIéBa mpoTAHYJ JUCTOK C YCIOBUEM, — TYT
TPU 3aJaun. ¥ UUTEJb CKas3aJl, YTO 9TO OJHA U Ta JKe 3a-
Jada, HO s He IIOHUMAaIlo, mouemy??? MHe OHU KaXyTcs
a0CoJIIOTHO pasHbIMH!

1. Umeerca 9 cauTkoB 30a0Ta ¢ mapkupoBkoi 100 r,
200r,300r,400r, 500, 600, 700 T, 800 T, 900 . 13-
BECTHO, UTO BEC POBHO OJHOTO CJIUTKA MEHbIIe 3asBJIeH-
Horo. Kak HaliTH 3TOT CJIMUTOK Ha ABYXYaIlleUHBLIX Becax
0e3 rupb 3a Ba B3BEIITUBAHUA?

2. Ectb 9 Oop1ioB pasHO# cuibl. B moegnHKe JIIOOBIX
IBYX Bcerga moOe:kmaeTr cujabHenmnii. MoXHO Ju pas-
OMTh UX Ha TPH KOMAaHILI IO TPH OOpIla TaK, YTOOBI BO
BCTpeYaxX KOMAaHJ II0 CHCTeMe «KaKIBLIA C KaKIbIM»
ImepBad KOMaHZA II0 YMCJIy II0OeI oxepsKajia Bepx Hal
BTOPOI1, BTOpadA — HaJ TPEeThel, a TPeThsA — HaJ IIepBoii?

3. B kumeTkm Tabaunsl 3 X 3 BIUIIUTE pPas3IMUHbBIE
HaTypaJIbHbIe YMCJIa TaK, YTOOBI ITPOM3BENEHUSA UICEJI
B Ka)KJIOH CTPOKeE, KasKJAOM CTOJIOIlEe M Ha KaKIOU U3
JIBYX TJIABHBIX AuaroHaJieil ObLIN OJMMTHAKOBLI.

— XM, MHe ToKe Tak Kaskercd.. — Oijer CepreeBuu
IIPOBEJI PYKOM MO HEKOT/la MIBIITHOM IeBeJiope U 3amy-
MaJica. — Ecau ObI B TpeTheil 3amadue peub IIJIa He O IIPOo-
U3BEIEHUAX, & 0 CYMMaxX, TO €€ OBLIO ObI JIETKO PEIINTh.
B martemaTtuke 5TO HasbIBaeTCA MazuiecKum Keaopa-
mom. Marnueckuii KkBagpat 3 X 3, B KOTOPOM 3aIINCAaHbI
mesble yncyaa ot 1 no 9, suanu eié B [Ipesaem Kurae 60-
Jgee uem 3a 2000 jer mo Halrei spbl! A ThI CMOJKEIIL 3a-
HOJHUTL KJIETKU TabauIlbl 3 X 3 uncaamu ot 1 no 9, uro-
ObI CYMMBI UHCeJ B KaKJOM CTOJIOIE, KaKJA0M CTPOKe U
Ha KayKJOU U3 ABYX AuaroHaJieil ObIIN OAMHAKOBBI?

— ITama, THI BMECTO TOT'O, YTOOBI IIOMOUYb, 3aJAEIh
MHe 4YeTBEPTYIO 3amauy!? — BoamyTuiicd JIésa.



— ITomo:xk oy, BOBMOXKHO 3TO HEOOX0aAMMO... [laBaii pe-
mum e€ BMmecTe! Kakue y Tebs ugen?

— Hy, umcen Bcero 9. 3HAUUT, MOKHO TOIPOOOBATH
nepedpaTh BapuaHTHI... — HePeIIUTeJbHO ITpousHeéc JIEBa.

— He Topomnucs. CMOTpU, B IEPBYIO KJIETKY TaOJIHUITHI
MOJKHO 3aIIrcarh IieJoe unciao ot 1 10 9, sto 9 crroco6os.
B caemyromyo BeIOMpaeM yiKe M3 OCTABIIMXCH, TO €CTh
8-10 crtocobamu, u T. A. ITosryuaercs, 4To Bcero cmocoboB
9:8:7-6:5°4-3-2-1. Moit cmapT(OH ITOKA3LIBAET, UTO
9TO YmcJOo (MaTeMaTUKU ero HashsIBaloT «9 (axTopmas»
u obosuauaoT 9!) pasuo 362 880. [laxke ecau IPOBEPATH
mo TabJauIile B CEKYHAY, Ha BCIO MPOBEPKY YHIET OKOJIO
100 yacoB MBHYPUTEJIHHOTO OJHOOOPA3HOTO TPyAa. B 06-
meM, 0 CJeAYIOIIero KPysKKa He ycreelnb. IlepeGop
MOKHO IIOJACOKPATHUTH 3a CUET OAUHAKOBBLIX TabauIr (OT-
JINYAIONINXCA TOJBKO IIOBOPOTOM MJIM OTPaKeHUeM), HO
9TO HE TOT IIyTh, KOTOPHIM OBI A COBETOBAJI UATH...

— Yro ke genmaTn??? — mepedu JIéBa

— Iymaii! 3HaeM Jin MBI UTO-TO IIPO TAKYIO TAOIUILY?

— Hy, smaem, uTo B Heilt Bce uucaa ot 1 1o 9, HO He
3HaeM, KaK OHU TaM IIepecTaBJIeHHI.... Ara, mousaa! Mol
MOJKeM CKa3aTh, UeMY PaBHA CyMMa YUCeJI B CTPOKE UJIN
crosbme. Tak kax obOmasa cymma 1+ 2+ 3 +...+ 9 paBHa
45, Bcero B Tabuauie 3 cToabIla 1 B KaKJI0OM CyMMa O~
HaAKOBa, TO 3Ta CyMMa JOJIKHA PaBHATHCSI 45:3=15.

— Orauuno! A MOsKeIllb Tellephb CKa3aTh, KaK0oe YHCJI0
IOJIKHO CTOATH B IEHTPE U IToyemMy?

YurarTesab, a ThI CMOKEIlIb OTBETUTH HA 3TOT Bompoc?

— He snaro...

— Hy, nasait mogymaem smecte, — Oiier Cepreesuu Ha-
pucoBaJ Ha JucTe KBagpat u 4 crpeaku. — [Ipocymmupy-
eM Yucja B TabJIUIle IO YeThIPEM Hampas- i
JeHuAM, TOKa3aHHBIM CTpPeJKaMMW Ha S

/|

pucyske 1. Ilo ycnoBuro, moxkHO momy- ~|~ [X~ 7
yuTheA 4 pasa 1mo 15, To ectb B cymme 60. ar >
C npyroii cTOPOHBI, B OOLIYI0 CYMMY BOI- Puc. 1

IyT BCce umcja TabJUIbI 110 OAHOMY pasy,

KpoMe IIeHTpaJIbHOTO uucja (0003HauUMM ero uepes Xx),
oHO BouAeT 4 pasa sBmecTo oguoro. Ho cymmy Bcex umcet
B TabauIle MBI yKe 3HaeM, oHa paBHa 45. IToryuaem, uTo
60=45+3x. 3gauut, x=95. To ecThb B IleHTPE MOKET CTO-
ATH TOJBKO 5.
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— 316poBo! BeIxoauT, MbI MOKEM CHUJIBLHO COKPATUTH
mepebop? — cupocu JIEra.

— Bcé emé mpomie. IloctaBum Kypa-aHu-
oynb neBaTry. Hanpumep, Tak (puc. 2).

Torma BmecTo 3Haka «?» crouT 1, Beab
cyMMa umces CTpoku paBHa 15. Ecam B mo- Puc. 2
cienHeM crojbie (tam, rme 1) He cTomT 8,
TO CyMMa 4YuceJ B HEM He Ooubie 1+ 7+ 6 <
<15, a go:xkHA OBITH paBHa 15. UTak, 8 cro-
UT B OOHOU M3 KpalHUX KJIETOK TPEThEro
cronbma. Hampumep, Tak (puc. 3). Puc. 3

Temepb Bca TabsiIla BOCCTAHABJIMBAETCSA W3 TOTO,
YTO CyMMa YHceJ Ka’KJAOU CTPOKHU, CTOJIOAa UJIM AUAro-

HaJi paBHa 15. BoT aToT mmporiece mo maram (puc. 4).

— A\,
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Puc. 4

JIerKo IpoBEPUTH, UTO TaKasd TabJIUIlA ITOAXOIHUT.

— Ho kakas cBa3b ¢ HAIIUMU TpeMs 3agadamu!?? Msul
JKe TIIPOCTO PEemInmJM 3ajady, KOTOPYI0 HaM He 3aJaBa-
Ju! — KasaJjoch, 4To JIEBa OBII pacCTpPOeH.

— Bugumo, c¢BA3b BCE Ke ecTh! JlaBaii HAUYHEM C Tpe-
Thel 3aJauu. ¥YCJOBUE TOT'0, UTO NPOMIBEIEHUSI UNCEJ
paBHBI, JETKO 3aMEHUTDH Ha YCJIOBUE, UTO CYMMbI PaBHHI.
Iliist aTOrO0 mpocTo OepéM, HAIPUMeDP, CTEIeHU ABOWKMU:
21, 22, 23, ... Beap 1pu mpousBeNeHUN ABYX CTEIeHel MX
IIOKAa3aTeJId CKJIAABIBAIOTCA: 2%+ 2V =2y,

ITosTomy, 3aMeHUB KaxK- o1 | 93] 98 16| 8 |256
o€ UMCJIO0 MATMUIECKOTO KBa-
Ipara Ha ABOMKY B cremenm, |2 | 2°|2'| = [512/32| 2
PaBHOH 2TOMY UHCIY, MBI | 92 | 97| 96 4 |128/64
HOJYYUM HMCKOMYIO TaOJIHITY Puc. 5

(puc. 5). 3amaua perreHa!l

— XopoIio, HO TpeTbsA 3ajadya XOTs
ObI TOXKe mpo Tabamiy. A Kaxk cBA3aTh |400 300|800
9TO ¢ mepBoii 3agaueii?

— B Heil :xe Toxe ecTb Ha6op us 9 un- | 900|500 100
cei: oT 100 1o 900 ¢ ofMHAKOBLIM IIIarOM
100. TaBaii 3amuieM UX B BUAe Marude-
CKOI'0 KBaJpaTa C OJMHAKOBON CYMMOU Puc. 6

200700600




II0 CTPOKAM M CTOJIOIaM, IIPOCTO MOIIMCAB HYJI K YHCJIAM VA me""a/’ﬂ&*qec"!‘?
IIOCTPOEHHOT'0 MarudecKkoro KBajapara (puc. 6). KP}@'&X\:K?E@“”

IToso:kuM Ha IIepBYIO YalllKy BeCOB :
CJIUTKHU, COOTBETCTBYIOIIME UKCIaM mep- (400|300 |800
BOM CTPOKM, a HA BTOPYIO — CJIUTKHU, CO-
OTBETCTBYIOIIIME yucaaM BTopoil crpoku | 900|500 (100
(puc. 7). Ecaiu oxmHa m3 yallleK ImepeBe-
cuJja, TO MbI 3HaeM HabOp M3 TPEX CJIUT-
KOB, B KOTOpPOM 0oJiee JIETKUUA CJIUTOK. Puc. 7
Ecxawu Ke Bechbl B paBHOBeCHH, TO 0oJjiee JIETKUH CJAUTOK B
Habope 1ocJiegHell cTPOKU. B 1r060M cirydae, mocJe 1mep-
BOT'O B3BEIIMBAHIS MBI 3HA€M CTPOKY TaOJUIIbI, B HAOoOpe
KOTOPOH ecThb 0oJIee JIETKUI CIUTOK.

llaee K1agéM Ha IEPBYIO YAIIKY BECOB CJIUTKM, CO-
OTBETCTBYIOIIME YHCJIaM IIEPBOTO CTOJOIa, a HA BTOPYIO
YaIlIKy — CJUTKU, COOTBETCTBYIOIIIME YHCJIaM BTOPOTO
(puc. 8). AHaIOrMYHO, HAXOAUM CTOJI-

200| 700|600

Oerr ¢ HauboJee JETKUM CJIUTKOM, U 400/ 300 | 800

caM 5TOT CJUTOK — OH Ha IIepeceueHun

Haf/'I,D;eHHbIX CTPOKM 1 CTOJI6IJ;a! 900/ 500|100
— Kpacuo! A Kak ObITH ¢ Oopriamu?

TamMm ke BooOIIle HeT HUKaKUX yucesa! 200( 700 [ 600
— Her, 3HaunuT ux HYKHO BBECTHU, — Puc. 8

cuokoitao orBetus Oyer CepreeBuu. OH
TOJIBKO YTO IIOHAJ, KaK HYXXHO pPelllaTb KomaHObl
aTy 3amauy. — Wrak, y Hac 9 GOpIIOB. 34,2138
O6o3HauMM ux cuiay uucaamu ot 1 10 9. 9.4
HaBaii cHOBa IIOCMOTPMM Ha Marmue- > 951
CKUI KBaApaT U OTMETUM OOpIIOB, KoTo- L-a,( 9 [ 7 | 6
pbIe BXOAAT B HAITU KOMaHAbI (puc. 9). Puc. 9

Bo BcTpeue mi00BIX ABYX KOMaH[
Bcero Oymer 9 moegmHKOB (MOKHO oOpasoBaTh 3 X3=9
pasHBIX Imap conepHuKoB). IlepBasg KoMaHa BBEIUTPAET Y
BTOpO# co cuértoMm 5:4, Tak Kak 2>1, 7>5, 7>1, 6>5,
6>1 (Bcero 5 mobex u3 9). Bropas komMaHIa BEIUTPAET Yy
Tperbeit co cuéTom 5:4, Tak Kak 9>4,9>3,9>8, 5>4,
5> 3. U TpeTbs KOMaHIa BLIUTPAET Y IIEPBOHA CO CUETOM
5:4, Tak kak 4>2, 3>2, 8>2, 8> 7, 8> 6. Bor mbI
¥ pa36uyiu OOPI[OB Ha TPU KOMAaHIbI KaK TPeOoBaIoCh!

— IIpocTo marusa Kaxkas-To! — yausuics JIésa.

— A maTemMaTWKa 9TO ¥ €CTh Marus, — 3arajgodyHo
yasiomyica Oser CepreeBuu.

XynosxHUK Mapus YcenHoBa
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— XopolreHbKoe IeJI0, — BOBMYTHJIACH
Camra, — Hy ¥ KTO y Hac yKpaJ Bechb ca-
xap-paduuan?

— W BoBce He YyKpaJ, obunmesncsa
Muwuma, — a B3AJ AJiA DKCIEPUMEHTA.
Mue mama pasperrna.

— Bcero caxapuuiry?!

— Iloutu. I Bcé paBHO HeNmpaBUJIb-
HO TOBOPHUTH, UTO A YKpasl. Ykpacmbv —
3HAUYUT B3ATH Yykpadkoil. IIpokpacmouca
B KYXHIO, OecIIyMHO BJIe3Th Ha Taly-
PETKY...

— Bcé mnonarxo, yCMEeXHYJach
Carma, — He moiMaH — He BOP.

— ThBI XOTH 3HAEIb, YTO O3HAUYAET CJIO-
BO g0p? M3HauabHO TaK Ha3LIBAJIU pPas-
HBIX B3JI0JIeeB, BPYHOB U OOMAHIITMKOB.
JI:XKemMuTpua, HaOpuUMep, IIPO3BAJIA
«TymuHCKUM BOp» €€ U IIOTOMY, YTO OH
BbIZIaBaJI ce0s1 3a IPYyroro uejgoBeKa. A s
Tebe Bcé mpsaMo cKasaJy. MHe IJig HayKu.

— Ilonyuaercsa, epamv u 6oposamsv —
POACTBEHHBIE CJIOBa, — 3aJyMajiach

16
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BOPHI HA CJIOBAX

Camra, — a Kak ke Tebd Torma HasBaThb,
ecJii MHe He ¢ ueM uail nuTh? Pasboiinu-
KOM, YTO JIu?

— Onars mumo! — Becesuicsa Muiia, —
Pasboiinuk cBA3aH CO CJIOBOM pa3dumb.
On mamajaeT Ha KyHedyecKUHd KopalJib,
BCTyIIaeT B 00il ¢ OXpaHON U pa3dbusaem
IPOTUBHUKA. A g Hake caxapHHUILy He
pPasdumy — BOT OHA, IEJEXOHbKASI CTOUT.

— IlenéxonbKasa, a uto Toary. Hu ox-
HOTI'0 KyCOYKa He 0CTaJIOCh, I'PabEK.

— Uto THI Takoe rosopuilib. I'pabu-
meJb — TOT, KTO 3azpebaem. A a aKKy-
paTHO OpaJi, II0 OJHOMY.

— Xamryra. Bpas mo ogHOMY, HO B UTO-
re BCE cebe 3axamaJ.

— Ilopymaii cama: xanamsv — 3TO OOATH
XBaTaTh IIOMHOTY, oxankoil. CioBa MeHs-
IOT CBOM 3HAUEHUs, TAK UTO THI YK IIOCTa-
paiics, mpuayMaii 4To-HUOY b IIOTOYHEE.

— Kax xe pambIlle HasbIBaJIU JIIOJEH,
KOTOpBIE BOBMYTUTEJIbHBIM 00pa3oM UTO-
TO 3a0upaioT?




— Hanpumep, mamos.

— Celiuac um cjoBa-TO TAKOT'0O HET, —
yauBuiachk Carra.

— Mo HO eIré ckasaTh mamuuie, eciu
OH OousbIoi Boprora. Cuablmania mTpo
ucropuka TarumieBa? OH ObLI HACTOS-
HIU# YYE€HBINA, HO ero (DaMUuJInA IPOUCXO0-
JIUT KaK pas3 OT 3TOTO CJIOBA.

— Hy, on ke He BuHOBaT. B orTimnume
OT HEKOTOPBHIX MOIIIEHHUKOB.

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

— Takr 4 'Ke TeOa He KADMAaHHUKOM Ha-
3BaJia, a MOIIIeHHUKOM. Mopouunis MHe
FOJIOBY BCAKMMM HMCTOPUAMU, a Yail OT
ATOTrO cJIallle He CTaHeT.

— MoweHnHUK TIPOMCXOAUT OT CJIOBA
MOUWLHA — MEIIIOYeK IJIs XpaHeHUs JTeHeT.
Tak 4TO cJI0OBA MOWEHHUK U KAPMAHHUK
ycTpoeHbl moxoske. Heuero Ha MeHA 3pd
TOBOPUTH, OCTABb CBOU ILIIYTHU.

— Bocxururennuo! fI 6e3 caxapa ocra-
Jach, {1 JKe eIlé U IMJIYTYIO.

— Koneuno. Twl Bc€ myTaemb, cme-
IIUBaellb — caMa 3anJyma.ia B CJIOBaX.
JInuno MHe O0OJIbIlIE HPABUTCS CJIOBO
npoungoxa.

— 910 TOT, KTO npoitdém Bezne? — mo-
raganack Camra, — Iloxoxxe ma mpasmy.
Mory no6aBuUTb K HEMY CJIOBO NPOHbLPA.

— BepHO, 9TO TOXXe JIOBKaU, KOTOPBIHA
Bcioqy mnpoHbIpHET. Ho He Bcerga Ha
MMOJIL3Y APYTHUM.

Muiiia HBIPHYJI IO CTOJI 1 IIOABUJICS C
IIOKOJIaAKOH B PyKax:

— Ha, sT0 Tebe K uaro.

— Hy u pokyc! Cnacubo, — odpamona-
Jacs Cama, — Torma OymeM BMecTe Uail
OIUTH. A KaK ThI AyMaelllb, CYIIeCTBYIOT
CJIOBa, KOTOPbI€ PaHbBIIE ObLIN CBSI3aHBI
¢ IpuCBauBaHUEM Uy KOT0, HO ceifiuac uc-
IIOJIL3YIOTCA B IPYTIOM CMBICJIE?

— OmHO M3 HUX ThI caMa MUHYTY Hasas
cKasaJa.

Kakoe wu3 mnpousnecénnsix Cameit
CJIOB CBSI3AaHO C 3aXBAaTOM Uy3KOro?

17
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SRYEETINS HA KNET AT OU EIMATE

B «KBaunTtuke» N7 3a 5TOT TOJ peyb IILJIa O TPEYT0JIb-
HUKaX W JPYTriX MHOTOYTOJbHMKAX Ha KJeTdyaTol O0y-
mare. Temepb MbI OTAEJIBHO PACCMOTPUM KBaApPaThl U UX
miomassb. HauuéM ¢ 4eThIPEX 3a7au OIS CAMOCTOSATEhb-
HOTO perrieHus (OTBETHI CM. B KOHIIE *KypHaJa).

1. Ha pucynke 1 ormeueno 12 Touek. Ka-
KHe KBaJpaThl C BepIIMHAMU B YKa3saHHBIX
TOUKax MOKHO HapucosaTh? IlocrapaiiTech
HayTu Bce 11 KBagpaToB!

2. KileTuaTasa IJI0CKOCTD, 3HAKOMASA BCEM Puc. 1
10 MIKOJbHO! TEeTPaaM, COCTOUT N3 KBaJAPATHBIX KJIETOK.
BepimuHbl 9TUX KJIETOK TaKiKe Ha3bIBAIOT Y3JAMU Cem-
xu. Kak BbI gymaeTe, mouemy?

Kakwue KBagpaThl MOKHO HAPHCOBATH C BEPIIIUHAMU B
ysaax ceTku? Hanmpumep, Te, y KOTOPBIX IJIOIIALbL — KBa-
npar meJsoro uucaa (1, 4, 9, 16, 25 KJIeToK u T.J1.): IPOCTO
IIPOBO/ISI CTOPOHBI 110 JIMHUAM. A eCJId IPOBOJUTH CTOPO-
HBI He TI0 CeTKe, KaK, HallpuMep, B cJaeAyIolleii 3agaue?

3. HapucyiiTe Ha KJIETUATOM JINCTE KBaJpaT C BEPIII-
HaMU B y3JIaX CeTKU U ILJIOMIaabio a) 2; 0) 5; B) 13 KIeTOK.

Yrobbl HAWTH WJIOINAAbL (PUTYPHI, IIOJIE3HO ObLIBAET
paspesaTh e€é Mo JUHUAM CEeTKH Ha IPAMOYTOJbHUKU U
MIPAMOYTOJIbHBIE TPEYTroJbHUKH. UTOOBI MOTOM IIPOIIE
OBILIIO JoragaThbCsd, Kak B OOIIeM BHUJEe BhIpaKaThb ILIO-
11aab KBajaparTa, IIpeajgaraeM cHadyaJja IIpuayMaTh TaKue
paspesaHusa Ha KOHKPETHBIX IPpUMepax:

4. CocTaBbTe KBaJpaT M3 YETBHIPEX IPSAMOYIOJbHBIX
TPEyroJIbHUKOB ¢ KaTeTaMu 2 11 3 1 ...

a) ... KBagpara miaoniaau 1;

0) ... KkBagparTa miomniaau 13;

B) ... IBYX KBaJIpaTOB, ILJIOITAA KOTOPhIX 4 1 9.

3,

Yrasanue. KBagpaT Kakoi IJIOIIAIU OJMKEH TOJNYUUTHCA?
B mpeppiayminx 3amavyax Mbl He 3a0CTPSAINM BHHMA-
HUSA Ha TOM, IIOUYEMY 3TH (DUTYPEI AeHCTBUTEIIb-
HO KBaApaThl. Temepb MBI 00CYAUM 3TO IIOAPOO-
Hee. /
5. HapucyiiTe KBaJgpaT co CTOPOHOIi, 1300pa-
JKE€HHOII Ha puc. 2, a, U HaliJUTe ero ILIOIAlb. /
Pewenue. [Insa Hauajia BCIOMHUM, YTO Ta-
KoOe KBaJpaT. 9TO YeThIPEXYTOJIbLHIK, Y KOTOPO-

Puc. 2, a




o

I'O BCe€ CTOPOHBI PABHBEI 1 BCE YIJIbI ~

npAMble. S3HAUUT, HYYKHO IIPOBECTH / ~

CTOPOHY, PABHYIO M MEPIEeHAUKY-

JAPHYIO naHHOU. I 5TOro BO3b- /

MEM IIPAMOYTOJBHUK, OJSA KOTO-

POTO MaHHBIA OTPE30K AB ciay:Kut Al ——

nuaroHaysbpio m noBepHEM Ha 90°  Puc. 2,6
BOKpyT Touku B (puc. 2, 0). Ilpu , B

9TOM IIOBOPOTE BCA CeTKa Hepeﬁ-

I€T B ceba (BepTUKAJIbHBIE JIU- / ~_

HHUUJ — B TOPU30HTAJILHBIE, K HA000-

poTt). 3HAUUT, U y3eJl A Ieperser / /

B Kakoi-to ysea C. (MoxkHO 3TO

00'BACHUTDH U IIO-APYTOMY, paccMo- A <1 /

TPeB paBHbIe IIPAMOYTOJbHBIE TPE- A

S

yroabHuKHU.) UTak, mocTpoeHa emie
OJlHA BEPIIIMHA KBajpara.
IToBTOpPUB BTY HpoLEeAYpPY A oTpeska BC, momyuyum
4yeTBEPTYIO BepiiuHy D (puc. 2, 8). JIMHBI CTOPOH Ips-
MOYTOJIbHUKA C AuUaroHajibio AB o00o3HauuM Kak a u b.
3aMeTHuM, UTO BCA 3TA KOHCTPYKIIUA BOUCHIBAaeTCA B KBa-
Ipat co ctopoHoi a +b. Torga BugHo, uTo Mexxkay A u D
IIOMeIIlaeTCsa eIleé OAUH IMPAMOYTOJbHUK, PABHBIN TPEM
y:ke umeromumMmcA. 3HauuT, AD noayuaerca us CD 1oBo-
porom Ha 90°, Tak uTO BCce cTOPOHBI U yriabsl ABCD pas-
HBI, TO €CTh 3TO KBaZpaT. ITU PACCYKAEHUA MOYKHO IIPO-
BeCTH IJis1 JI0OBIX a 1 b, a He TOJILKO PaBHBIX D u 2.
Teneps mangém momianb ABCD. W3 To#A Ke KOH-
CTPYKIIUU BUITHO, UTO YTOOBI momosHuTh ABCD no kBa-
npara mwiromanu (a+b)?, Hago 1o0aBUTH K HeMy 4 paBHL:I[)x

Puc.2,6 D 0

IPAMOYTOJLHBIX TPEYTrOJbHUKA, KAXKIBIN ILJIOIaLN %
Suauwnr, mwiomans ABCD pasua (a+b)?—2ab. IloxcraBus
KOHKPETHBIE CTOPOHBI IIPAMOYTOJBbHUKA (a =5, b= 2),
IMOJIYYHUM, uTO aoinangb ABCD pasua 29.

Mgl HayuMIKCh HaXOOUTh ILIOIIAAbL KBaapaTa C JaH-
HOM CTOPOHOM. JTO IIOMOTaeT CPaBHUBATH

UINHBI OTPE3KOB:

6. a) Kakoii u3 nByXx OTpPe3KOB Ha pu- \

0) HapucyiiTe oTpe3ok ¢ BepIIMHAMU \

\
CYHKe 3 minnHee? \ \\
\

B y3JIaX CeTKM, KOTOPBII KOpOoUe OJHOIro 13

HUX U JJUHHEe IPYyTroro. Puc. 3
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Tlvddyopag

Peuwenue. a) MOXHO TIOCTPOUTH KBAaAPATHI C TAKUMU
CTOpPOHaAMM M HaiTu ux miomiaau. Hapucyiite ux u ybe-
JInTeCh, UTO OHU OyayT paBHBI 34 u 37. Uem OoJbIlie CTO-
poHa KBaaparTa, TeM 0OJIbIIe ero ILJIoNiaab. SHAYUT, Ipa-
BBIA OTPe30K aiamHHee. MoKHO HaliTH ero JJIWHY a: pas
IJIoImaab KBagpara pasHa 37, To a2=37, To ecTb a =V37.
Hap myakToMm 6) mpeaaraeM mogyMaTh CAMOCTOSATEIBHO.

HaxoauTh OJIMHBI TAKUX OTPE3KOB, HE PUCYA KBajpa-
TBI, T03BOJIsIEeT TeopeMa [Iudaropa:

7. Ilnowadv keadpama, nOCMPOEHH020 HA 2unome-
HY3e npamoyzonbH020 mMPeEYzoibHUKA, PABHA CYMMme
naowadeil K8adpamos, NOCMPOEHHbLX HA €20 Kamemax.
NHBIMU cyiOBaMU, 8 NPAMOY20JbHOM MPeYyzosbHUKEe C
Kamemamu a u b u zunomeny-

301l ¢ 8bLNOJNHACMCS PABEHCME0
a’+b%*=c? (puc. 4, a).

Ilokaszameavcmeo. [JocTtpoum c?
JaHHBIN TPEYTrOJIbHUK MO0 IIps-
MOYTOJIbHUKA ¥ TIOBTOPUM IIO- p2 |o
CTPOEHUS W3 PeIleHus 3ajadum d [ |
(puc. 4, 0). Illoryuum KBagpar co
CTOPOHOM a + b, B KOTOPHINA BIIU- a?
caH KBajpar co ctopoHoii c. Kak
U B 3ajave H, ILIOINAAL KBaapa-
Ta CO CTOPOHOM ¢ MOYKHO BBIUKC-
auTh 1mo gopmyie (a + b)?— 2ab.
Packpoem ckoOku: a2+ 2ab+b%—
— 2ab = a? + b?. Takum obpasom,
dopmyaa a®+b?=c? fokaszanal

3ameTum, 4TO (hopMyJay pac-
KPBITUA CKOOOK (a + b)? = a? +
+2ab + b? MOXXHO IOKasaThb rpa-
(puyecKu, TOKe C IIOMOIMIbIO IIJIO-
manu (puc. 4, 8). ATo JaéT IoKa-

3aTesbcTBO TeopeMbl IIudaropa a b
6e3 (hopMyJI, IPOCTO COIIOCTABJIE- I,

AY
HUeM ABYX PUCYHKOB 4, 6 u 4, 8: a at a|l N |a
Ha HHUX IIOKasaHbI ABa cmocoba N
cobpaTh KBaapaT CO CTOPOHOM a b\
a+b 13 pasHBIX AeTaseil. bl T b b2 b

ITokakeMm, KaK pelraercs 3a- [ A

mada 6 ¢ momMoIIbio TeopeMsbl I1u-



(aropa. IIpaBuiii OTPE30K — BTO THIOTEHYy3a C MPAMOY-
TOJIBHOTO TPeyTroJibHMKAa ¢ Kartetramu a=6 u b=1. Torga
c2=a?+b2=36+1=37, orkyma c=V37.

ITo xony pemieHus 3agay 9TOW CTaThbU MBI HApHCOBAa-
JIW KBaJparTsl ¢ miomaaamu 1, 2, 5, 10, 13, 37, ... Booo6-
e, Ipu KakKuX n KBaJApaThl ILJIOMIAAN 2 MOYKHO HapPUCO-
BaTh C BePIIMHAMHU B y3JIaX CETKU, a IPU KAKUX HeJIb3a?
Hampumep, Henb3a mpu n, paBHBIX 3, 6, 7, 11, 12 — aTo
MOXKHO JOKasaTh C IIOMOIILI0 TeopeMbl IIudaropa mepe-
6opom myimH KateToB. Ho mepe6opoM He IOJYUYUTCA IIO-
KasaTh, KaK YCTPOEHBI 8Ce TAKUE N... ITO BOIPOC CIOMK-
HBII, OTBET Ha Hero Aaét reopema Pepma - Jitmepa.’

ITogymaiiTe caMOCTOATEIBLHO HAJT TAKUMU 3aladaMu’:

8. "z kBagpara 11X11 serko BeIpes3aTh KBaJaparT ILJIO-
magu 100 ¢ BepmmHaMu B y3JaX ceTKU. Kak BwIpesaTh
3 Hero KBaapar miaomanu 101 ¢ Bepminaamu B y3jaax?

9. HapucyiiTe mATh pPa3INUYHBIX NPAMOYTOJHBHUKOB
miromtaau 10 ¢ BepmimHaAMu B y3JIaX CETKH.

10. Y Buku ectb ueTbipe pUrypKu, y AJuHB — KBa-
npar, a y Ilonmuuabl — KBagpar apyroro pasmepa. Oobenu-
HUBIINCH, AslnHA 1 BuKa MOTyT CJI0KHUTH KBagparT, UC-
MOJIB3Ys BCE CBOM IATH (purypok. Mosker Jim oKasaTbCs,
yro Ilonmuaa m Buka Tak:Ke cMOTYT CJIOXKUTHL KBajapar,
HUCIIOJIB3Ys Bce cBou NATh purypok? (KBagparts! ckaagbi-
BaroTcs 0e3 IIPOCBETOB 1 HAJIOKEHUI. )

11. Bepiuubl TpeyroJibHUKA Ha PUCYH- A
Ke 5 HaxomATcA B IIEHTPax KJeTOK. Halaure /
ero yrJbl. 4\

12. Kpect Ha pucyHke 6 paspexbre: ~

a) Ha IATH 4YacTell, M3 KOTOPBIX MOXKHO Puc. 5
CJIOKUTH KBapar;

0) Ha yeThsIpe YacTHu, 13 KOTOPBIX
MOJKHO CJIOKUTH KBaapar.

13. lausl yucaa a u b oguHAKO-
BOM uérHOoCcTHU. [lOKa'KuTe, UTO Cy-
a?+b?

2

iecTByeT KBaApaT ILJIolianu
C BepIlIMHAMU B y3JiaX CEeTKH.

3amevanue. B KOHIle HOMepa TpU-
BeJIeHbI TPU UJeU, IIOMOTAIOIIEe PEIUTh 9Ty 3agavuy. Tak uTo
MOKHO He OCTaHABJIUBATHCS, IPUAYMAB OqHY!

Puc. 6

—

A==

'Eé (popMyJIMPOBKY M [JOKAa3aTeJLCTBO MOYKHO IIPOYMUTAThL, HAIIPHUMEp,
B «KBanTe» Ne3d 3a 1999 rox, cm. caitt kvant.ras.ru

XynmoxxkHUK Anekceit Baitnep




Xynoxxkuuk Erenunii [Tanenko
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Cepreit @equn

__ TONIOBOIOMKM.

CEMb WATOB KOPOAS

IIpungymatiTe mo3umIiuio Ha Imaxmar-
HOM [OCKe, IJsA KOTOpOIi OeJyible Ha-
YMHAIOT U AT MaT B CeMb XOIOB, He
IIOBTOPAACH U Aejlasd XOAbl TOJbKO KO-
POJIEM.

BCE HA OAHOTO!

ITpupgymaiiTe mosunuio Ha IIaxMar-
HOM NOCKEe, B KOTOPOH y O€JIbIX IIOJIHBINA
KOMILJIEKT ()UTyp U IellleK, a y Yep-
HBIX — TOJIBKO KOPOJIb, HO, HECMOTPA
Ha 3TO YyJOBUII[HOE IIPENMYIIeCTBO, Oe-
JIbIe HE MOT'YT BHIUTPATh.

=22

UL «BTOPYIO TIOAOBUHKY »

B 1982 roay IllaxmaTHas penepamnus
deneparuBHOil pecnydonuku ['epmanun;
ocjie MHOTOYMCJIEHHBIX IIOIBITOK [IO-
omimace or MwuHHCTEpCTBAa (PUHAHCOB
OPU3HAHUSI IIIaXMaT «II0JEe3HBIM BUIOM
CIIOPTa, UMEIOIINM BOCIIUTATEJIbHOE
3HaAUEeHUe», UYTO IIO3BOJUJIO0 (hellepanuu
HOJIYYUTh HAJIOTOBBbIE JBIOTHI. Perma-
IOIIM apryMeHTOM CTaJia IIuTaTa Hu3
OuchbMa IIPYCCKOro KopoJuasa Ppumpuxa
Bemukoro: «IllaxmaTsl BOCIUTHIBA-
IOT CKJIOHHOCTHL K CaMOCTOSITEJIbHOMY
MBIIILJIEHUIO...» KoHeIl aToi (hpassl, KO-
TOPLIN (pemepamnus IpeAloua He MIPHU-
BOJIUTD, TJIACUT: «.., & IOTOMY...»

HomumiuTe sty (pasy 3a Ppugpuxa
Besukoro!



ODINES FPHEOO

Habpan a B mecy rpu6os. IlombiTancs CJO0KUTE UX Baagumup KpacHoyxoB
B KOP3UHY...

rais

Ho BoT mocaenuuii rpub moKa He IIOMeIaeTcs...

ITomoruTe cirpaBUTHLCA C 3aaUeil, YTOOBI 3a IIPeeJIbl

KOP3UHBI (CHHUI BET Ha PUCYHKe) HUUEero He BhLIe3aJo!
I'pubOBI MOKHO BBIpPE3aTh U3 KYPHAaJa NN CKOIHPOBATH
Ha 6ymary. JKesmaem ycmexal




Xyno:xxkHUK Mapus YcernHoBa




X1V O)>KHbIN
vMaTevMaTnm4HdHecKvim TypHVIp ' -
USEPAHHBIE.SAOQAYU OJIVIIVILIVIaA L]

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

lY

Oxer [Imurpues, Cepreii [Jopuuenko, Ivmurpuit Kysnemnos, Apkaauit CKOpKUH

[ padbl Typuup nposopurcs Kaskas-
1. (C. Boauénkos) a) B cTpaHe HeKOTOpbIe Maphl I'0- CKUM MaTeMaTUYeCKUM I[€HTPOM
pomoB coenuHeHbI moporamu. OKasajaoch, UYTO €CTh KPY- AJIBITEICKOT0 TOCYHUBEPCUTETA U

AQBITEIiCKOM pecnyOJIUKaHCKOMI
€CTEeCTBEHHO-MaTeMaTUYeCKON
IIKOJION KaKAbI CEeHTAOPh BO
BcepoccuiickoMm DeTCKOM IT€HTpe

TOBbIe MapIIPYThI (0€3 TOBTOPAMIIINXCA T'OPOIOB) U3 3,
4,5, 6, 7 u 8 mopor. Kakoe HanMeHbIlIee KOJINYECTBO J0-
poOT MOXKeT OBITh B cTpaHe? 6) A ecyiu eCTh eII€ KPYTrOBbIe

maprpyTel u3 9 u 10 nopor? «Opaénok». B XIV Typuupe yua-
2. (C. Boauénkog) Ha KOHTYpHYIO KapTy HaHECeHBI crBoBaau 250 IMIKOJILHUKOB ¢ 7
10 ropozos (6e3 Ha3BaHUIT) U JOPOTH MEKIY HEKOTOPLIMU no 11 rxnace. I[IpuBogum us6pan-

u3 Hux. HesHalike 3ajaau HaHeCTH HA KapTy Ha3BaHUA HBIE 3ajiaun JINrU «Crapt» (101
HBIHA oTuéT TyT: adygmath.ru).

TOPOJIOB, HO BBIJAAJIY JIUIIH CIUCOK IIap TOPOJOB, HANIPA-
MYIO COeIUHEHHBIX moporoi. Ilo ero cioBam, aTOro xBa-
THUJIO, YTOOBI OHOBHAYHO YCTAHOBUTH Ha3BaHUeE KaXKIOT0
ropozaa. Mor siu Hesuaiika 66T mpaB?

3. (C. Torxapes) Ha yTpeHHUKE KaKIbIN MaJbUUK II0-
TapuJj KakJIoM NeBOUKe 0 KOH(peTe U Kakaasa AeBOUYKA
mojgapujaa KaykKJIoMy MaJbUMKy mo KoH(eTe. 7 mereit ma-
puau ToabKo «Bemouku», a ocrajdbHbIe — TOJIBKO «Ko-
poBKU», npuuéMm «bBemouek» u «KopoBok» momapeHo
ObBL7I0 TOPOBHY. MI3BeCTHO, UTO cpeau fapuBIIuX «bejou-
KH» OBLIM M MaJbUMKU, U AeBouku. OmpemenanTe Hau-
0oJIbITIee BO3MOIKHOE UKCJIO YYaCTHUKOB YTPEHHUKA.
J'lorvka, nrpol, KomriHaTopurka

4. (Badaua u3 Scmonuu) B Kiaacce sob0blie aBa yue-
HUKAa UMEeIOT PasHbIA POCT. ¥ UUTEJb IIOCTPOUJ BCEX yue-
HUKOB B IIIEPEHTY TaK, YTO CPeAu JIIOOBbIX TPEX ITOAPAL
CTOSAINMX JIEBBI OKAa3bIBAETCA BCETa II0 POCTY MEKIY
cpenHuM U mpaBbIM. Ilocjie KOMaHIBI «KayKIOMYy BTOPO-
My YYEHUKY CAeJIaTh Ilar BIepeén» o0pasyloTcs ABe Iie-
penru. JlokaskuTe, 4To 00e OHU YIIOPSAAOYEHBI 10 POCTY.

5. (3Badaua us Yrkpaunvt) 99 rHOMOB, HEKOTOPHIE
B ILIANAaX, craaum B Kpyr. OKasajoch, UTO ABa THOMAa
B ILJISAIIaX HEe MOTYT CTOSATH HU PAJOM, HU TaK, YTOOBI
Me:KJIy HUMU CTOSJIO poBHO 48 rHOMOB. Kakoe Hanbo1b-
II1ee KOJMYeCTBO THOMOB MOJKET OBITh B MIIAIIAX ?

6. (3adaua u3 Cnosarxuu) JlaHo HaTypaJbHOE YHC-
Jao n. Ilera u Baca urparoT B TaKy0 UTPy Ha KJIeTUaTOU
moJsiocke aauHbl 2019. Baca craBuT QUIIKY Ha KakKoe-




X1V HO)>KHBbIN
- MaTemMaTmHecKvim TypHI/Ip
JJ iviivi asiol MN3BPAHHbIE 3AOAYA

To mmoJie. lasmee Ha Kaskaom miare Ilersa BpiOupaeT HATY-
pajibHOe YmcJo k, He OoJbliiee n, a Baca gBuraeTr QUIIKy
Ha k KJIETOK BIIPaBO WJIX BJIEBO IO cBoeMy BbEIOODY. Ilers
BBIUTPBIBAET, ecaiu Bacsa He MmoskeT caenaTs xoxn. Ilpu ka-
KoM HamMeHbIeM n IleTa MoikeT rapaHTUPOBAHHO BBI-
UTpaTh 3a KOHEUHOE YMCJIO XOA0B?

7. (Badauva uz Punaanouu) JIBymMm myapernam B TaiiHe
OAVH OT APYTrOro COOOIIAT II0 HAaTypaJdbHOMY umcay. UM
M3BECTHO, YTO CyMMAa UX umces Oyzer paBHa 2F—1, rae k —
HEeN3BECTHOE HATYypPaJIbHOE YHCJIO. ¥3HAB KaKIbIN CBOE
YMCJI0, MYAPEIbI HOJKHBI OyIyT OMHOBPEMEHHO IOJHATH
nmo oxHoul pyke. llesnp myapena — yBuUAeB, KaKyi0 PYKY
MMONHAJ APyroi (JIeByI0 WM IMPaBYI0), Y3HATH, OOJIbIIIE
WJIV MEeHBIIIe ero YMCJ0, YeM YUCJIO Apyroro. Kak myape-
IIaM 3apaHee JOTOBOPUTHLCS, UYTOOBI 00a JOOMIINCH ITeJI1 ?

8. (3adaua u3 CIITA) IlycTb < 03HAUaEeT COOTBETCTBY-
IOIITYI0 KJIaBUITY (CABUT Kypcopa Ha OJHY MO3UIIUIO BJIe-
Bo). Eciim B TeKCTOBOM pefaKTOpe IIOCJedoBaTeIbHO Ha-
JKaTh KJaBUINU ab<—cd<—<—e<<f, momyuurcsa faecdb.
Insa nByx OYKBEeHHBIX CTPOK A u B HazoBém B docmuicu-
MOl 13 A, eclI MOYKHO BCTABUTHL B A HECKOJBLKO CHMBO-
JIOB < TaK, UTO IIOocJie BOMBaHUS moayuurca B. J[lokaku-
Te, uTO ecyid B gocrumixuma nus A, To u A goctuskuma us B.

[eomeTpu1a 11 KoMBmHaTopHaAa reoMeTpIIA
9. (Poavrkaop) MypaBeil mos3aeT TOJIBKO IO péOpam
Ky0a M aAumaroHajiaM ero rpaHeii, He IIOBOpaunBas B IIeH-
Tpax rpaHeii. OH MepPernoj3 m3 BEPIINHBI B IIPOTUBOIIO-
JIO}KHYIO, He IIocelias HU OAHY BepInuHYy ABakabl. Kaxkoe
HanboJbIllee YIICJIO JuaroHaJjeil MOIjIo ObITh B €0 IIyTHh?

10. (. Ky3sneyo6) Mo:KHO 11 KaKOM-TO BBIITYKJIBIH I1d-
TUYTOJLHUK pas3ouTs Ha 2019 paBHBIX TPEYTOJILHUKOB?

11. (J/I. Emenvarnos) I3 Tpé€x mayioueK MOXKHO CJIOKUTH
TpeyroJabHUK. OT KaKI01 MAJIOYKM OTJIOMUJIU IO KYCKY
¥ CJOKUJIN M3 HUX IPYrod TpeyroJbHUK. Bcerma jm us
OCTABIINXCSA YaCTEH MOYKHO CJIOKUTH TPEYTOJIbHUK ?

12. (C. Bonuéurog) ¥ Iletu ecTb KapTOHHBIN KPYT pa-
guyca 2, a ' y Bacu — N KapTOHHBIX KpPyros pazuyca 1.
IleTs BRIpes3as 13 CBOEro KPyra OCTPOYTrOJbHBLIA TPEYTroJhb-
HuK. Halimnre HanmMeHbIllee BO3MOKHOe 3HaUeHue N, nIpu

/f»-




X1V O)>KHbIN
MaTemMaTnNYecKnNii TypHup
MN3BEPAHHBIE SAQAY

KoTopoM Bacsa MoixeT rapaHTHPOBAHHO BBIPE3aTh U3
Ka’KJ0r0 CBOETO0 KPyra MHOTOYTOJIBHUK W CJIOXKUTH U3
HUX TAaKOH Ke TPeyTroJbHUK (0e3 ABIPOK 1 HAJOXKEHUH).

13. (M. Ryxapuyx) B ocTpoyroibHOM TpPeyroJbHU-
Ke ABC nuposesu BoicoThl AX m BY. IlepneHAUKYIAPBI
K npamoii XY, npoBeneHHble uepe3 X u Y, IepeceKamT
cropony AB B Toukax M u N. [lokaxkure, utro AN =M B.

14. (JI. Emenvsanog) JIBa oTpe3Ka ¢ KOHIIAMU Ha CTO-
poHax AB u CD BBIIYKJIOTO YeThIpEXyroiabHUKa ABCD
MIPOXOJAT Yepe3d TOUKY IIepeceueHusi ero AuaroHajiei
u oba JenATcA dTOM TOUKOU Imorojam. J{oKasKuTe, UTO
ABCD — napaJyiesiorpaMM.

15. ( C. Boauénkog) a) Ha miiockocTu jana HeBUAMMASA
(urypa: mmubo oTpesok, Jmb0 TpeyroJbHUK. Paspemraer-
cA IIPOBECTHU IIPSAMYIO, ¥ BaM HAPUCYIOT Ha HEH ITPOEKITUIO0
(uryps! Ha 9Ty TpAMYyI0. Beernma iz 3a HECKOJIBKO (KOHEY-
HOe YMCJIO) TAaKUX NEeHMCTBUUA MOKHO BBISCHUTDH, KAKOU U3
IBYX cirydyaeB umeeT MmecTo? 0) A ecau purypa — aubo Tpe-
YTOJIBHUK, JIN0O BHITYKJIBIN YeTHIPEXYTOIBHUK 7

16. (JI. Emenvanog) TpeyrolbHUK CIPOEKTUPOBAIN HA
IpsIMble, ITapaJiieJIbHbIe €T0 CTOPOHAM, U TOJYUYUIU TPU
OTpe3Ka AJIMHOU a, b u c. I3BecTHO, 4YTO IO UncaaMm a, b, ¢
JUIMHBI CTOPOH TPEYTOJbHUKA OJHO3HAUHO BOCCTAHABJIM-
BaroTcsa. UeMy MOKeT OBITH paBeH ero HaubOOJIBIITNHI yTros?

ApuridomeTrika 1 arirebpa

17. (H. Azaxanog) CyiiiecTByeT Ju TaKoe HaTypaJbHOE
qucyo a, uro a * 1001 - 1003 - 1005 +4 — TounsbIil KBagpaT?

18. (H. Azaxanos) [lausl nBe mapaJielbHbIe IPAMBIE
Ha paccroguuu 5. Ha Hux ormeuensl Touku A u B Tak,
uyro AB = 5. Ky3Heuuk MOKeT HaXOAUTLCSI TOJHBKO Ha
9TUX MNPAMBIX 1 COBEPIIaTh IPBIKKU JJINHBI POBHO 13.
3a Kakoe HauMeHbIIlee KOJUUYECTBO IIPBIXKKOB KY3HEUUK
MOJKeT IIOIIacThb 13 TOUKU A B TOUKY B?

19. (C. Boanuénkog) aubl N HaTypaJbHBIX YUCEJI
(N >1). Ux maumeHbIllee 00Illee KpaTHOE PaBHAETCA UX
cymMme. IIpu kakux N 53T0 BOBMOYKHO?

20. (3adaua usz Anbanuu) IlocnenosarenbHOCTD (@)
ompenesena yciosuamu a, =1 wu a =n(a,+a,+..+a )
npu n>1. Haiigure Bce n, 119 KOTOPBIX @, JeJUTCH Ha nl.

!
Xynoxxkuuk Cepreit IﬂIy6$
/
V) b4

A

Drinvinimagsi

“FipopEec ofy HAMA us AAEAM



U ’ﬂ ) L/g[a,a Uxaaauvm,
B HAIII KOHKYPC, II TYP
(«KBanTurR» N2 10, 2019)

6. Kaxux yucea, 6ce yu@pvl KOmopuLx pa3auyHbl,
oosbuLe: 0e8AMUSHAYHBLY ULU 0eCAMU3HAYHbLXE

OtBeT: UX TMTOPOBHY. B KaK/I0M AeBATU3HAUHOM
Ymcie ¢ PasJIMUYHbBIMU MudpaMy eCTh POBHO OJHA
Hercmoab3oBaHHad nudpa. [Ipunucas e€ B KoHer,
IIOJIyYUM JEeCATUSHAYHOE YUCJIO0 C PAa3INUYHBIMU
nudpamMu. ITOT CII0cO0 pas3dMBaeT UCKOMBIE UHCIa
HAa TapsI (IeBATU3HAYHOE, JECATU3HAUHOE), U KaK-
o€ ICKOMOe YWCJIO IIOIIafaeT POBHO B OJHY M3 IIap.

7. Y Keanmuka ecmbv 06e K6a0pammble ULOKO-
aa0Ku, nepsas — pasmepom 10X 10, emopas — pas-
mepom 11 X 11. YmobbL paziomams nepeyio uloKo-
n1a0ky Ha Ooavku 1 X 1, Keanmuky mpebyemcs
1 munyma u 39 cexkynd. Kaxoe epems emy nompeody-
emcs, ¥moobvL pasaomamsv Ha doavku 1 X 1 emopyro
woronadrky? Ha kaxcoviii pasrom Keanmurx mpa-
mum 00HO U MO Jce 8peMs U 3G pa3 A0Maem KaKoii-
mo 00UH U3 UMEIOWUXCA KYCKO08 Ha 06e wacmu.

Otset: 2 MmunyTHl. IlepByto mokosanky KBan-
TuK pasgenna Ha 100 KyCKOB, U ¢ KaKIbIM PasJjio-
MOM OH yBeJUUYHBAJ YMCJIO0 KYCKOB Ha 1. 3mauur,
Ksantuk cgenan 100—1 = 99 pasiomoB, IOTpPaTUB
99 cexkyHI, TO €CTh OH TPATUT HA PasjioM OLHY ce-
KyHay. Bo Bropoii moxkonagke 112=121 gojex, u
TyT noHagoouTtcs 120 pas3jaoMoB, TO €CTh 2 MUHYTHI.

8. Bapon M1womnxzay3eH pacckasvléal:

— A cymen paspesamv npous3éonbHblil mpey-
20JIbHUK Ha 08e Yacmu, @ nOMoM Kax0yio u3 Hux
paspesan Ha 7 paéHbLx wacmeil.

Mozym au caosea 6aporna
ovi.mb npagdoir?

Orser: na. [Ipumep cMm. Ha
PHCYHEKe.

9. MHozozpanHuK, u300pa-
HCEHHDLIL HA DUCYHKE, Ha3bleaem-
ca okmaadpom; y Hezo 6 6epuluH,
8 mpeyzoavHuvix 2paneil u 12 pe-
oep. B kadxcdoii eepwiune oxma-
adpa nomecmuau JAAMNOYKY U
3axczau o0y u3 Hux. [Janee, 3a x00 MONMCHO 6bl-
Opamb a100Y10 2PAHb U U3MEHUMb COCMOAHUe (No-
mywumo, ecau 20pum, u 3axieib, ecau He 20pum)
écex aamnoiex Ha Heil. MoiHO AU 30 HECKOAbKO
x0008 3axceyb gce IAMNOUKUL

OtBeT: HeT. B KamKI0l mape MPOTUBOIIOJIONK-
HBIX JIAMIIOYEK 3a XOJ MeHAEeT CBOE COCTOAHUE
poBHO onHa. 3HAUUT, B nnape (A, B), roe A — usHa-
YaJIbHO 3aXKIKEHHAA JIAMIIOYKA, IIOCJIE KaKIOTO
YETHOTO XO/Ia He TOPUT OJHA JIAMIIOUKA (CM. pUCY-

=28

HOK). A B nape (C, D) — He TOPUT OJHA JIAMIIOUKA
mocJie KajKJA0ro HEeYETHOTO X0Ja. SHAUUT, MOCJe
KasKI0ro X0a KaKas-To JaMIIOUYKa He TOPHUT.

10. Bo3bmém n0b6oe HamypasbHoe LUCJLO, HA-
npumep, 2019. Cocmasum 8mopoe 4ucio, Komopoe
nokasviéaem, CKOIbKO U KaKux yu@p (6 nopadkxe
6o3pacmanus) codepxcum ucxodHoe uucso. Ilo-
ayyumes 10111219, umo o3navaem «00uH HYJb,
o0na edurnuuya, o0Ha 08oilka u 00na dessmra». Ha
0CHOB€e 8MOP020 HUCAA IO MOMY e NPUHUUNY 00-
pasyem mpemuve yucao 10511219, nomom — uem-
eépmoe 1041121519, u m. 0.

a) Keanmuk ybexn0én, umo ¢ Kakozo ObL YucCaa
HU HA4ambv, 6 noAyLusweilcs nociedosamesbHo-
cmu KaKoe-mo YUCJO HenpemMeHHO 6CMpemumcs
0sadxcovl. Hoymuk cuumaem, umo He 00s3ameJib-
HO — 603MO}CHA NOCAeA068amebHOCMb, 6 KOMOPOil
éce yucaa pa3iuinsl. Kmo npae?

0) Moeym au 6 makoii nocaedosamesrbHOCMU
ecmpemumbsbes 08a 00UHAKOBbLX LUCLA NOOPA0?

Oteer: a) KBauTuk; 6) MOryT.

a) Ham monazmoburcd semMMma:

6 Makoii nocnedosamesbHOCMU NocJie Kaxdo-
20 yucaa, 6 komopom xoms 66t 100 yugpp, caedyem
YUCTO C MEHLULUM KOJULECTE0M UUPD.

W3 ieMMBI TIOJIyYaeTCsA, YTO B IOCTIEJOBATEh-
HOCTH TocJIe Jifo6oro uncya ¢ xots 661 100 mmudpa-
MY PAaHO MJIHU TMO3MHO BCTPETUTCSA UUCJIO C MeHee
yem 100 nudpamu, MOCKOJIBKY KOJIUUIECTBO TGP
OymeT yMeHbIIIaThCA U B KAKO-TO MOMEHT CTAHET
menbIire 100. Torga uucaa ¢ meree uem 100 1ud-
paMu HUKOT/[a He 3aKOHYATCA B HAIIeH mocJie[oBa-
TeJIBHOCTHU — MHAUE ITOCJIe TTOCIeJHEeTO U3 HUX LN
OBI TOIBKO umcyaa ¢ xoTa 6u1 100 rudpamu, 4To He-
BO3MOKHO. [TosTomy unces ¢ meree uem 100 mud-
paMu B ITOCJI€JOBATEIHHOCTY 0ECKOHEUHO MHOTO, a
BCEro pasJMYHbIX TAKUX UYNCEJ KOHEUHOe KOoJrde-
CTBO. 3HAUUT, KAKOE-TO U3 HUX TTOBTOPUTCS.

Hoxaxkem jemmy. IlycTs A — umcao U3 Halen
OoCJae0BaTEIbHOCTHU, B HEM k 1T(p, a B uucye k B
cBoto ouepesb n nudp. Ciexnyroiee 3a A Yncyo Ha-
el mMocJIe[0BaTeILHOCTH COCTOUT He 6ojiee ueMm
u3 10 rpynno Buga «mnudpa 1 YUCJI0, He TPEeBhIIa-
forrfee k». Torga B aToM cienyrormieM yucie He 00-
aee 10(n+1) mudp, 7 MBI XOTeJI1 OBI ,uoxasa’rb opu
k=100, uro 10(n+ 1)<k, To ecTb n+1< TaIc

Kak n+1<2n, gocraTouyHo OKa3aTb, YTO 1l < 20

OcraJioch IPOBEPUTDH yCJI0OBUE: 0/ J100020 YUC-
aa k= 100 KoJauvecmaeo yu@dp 6 uucne k He npegul-

waem o ,I[Jm yucea ot 100 go 119 yciosue, oue-



BUIHO, BBITIONIHEHO (Tak Kak 3 <5). JIroboe apyroe
yurcyao, 6osbiree 100, mosmyuaeTcsa M3 KaKOTO-TO
ymesa ot 100 go 119 nmpubaBiieHreM HYKHOTO KO-
JUYecTBa ABAAIATOK. [Ipu KaKaoM TakoM ImpudaB-
JeHUU KOJUYECTBO (P Yucaa k yBeIUUNBAETCI

He 6oJiee ueM Ha 1, a OTHOIIIEHUE % YBEeJIUYNBAETCSA

poBHO Ha 1, T0ATOMY yCJIOBUE He HAPYIIIaeTCs.

6) Ha. Hanmpumep, mocJie uucyia 22 cHoBa Oyaer
untu 22. [Ipyroii npumep: 31331415.

B IIOYEMY BEHEPA BUJTHA HOYbIO?
(«KBanTur» No 11, 2019)
ITouemy KBaHTHMK HasBaJ

cxeMmy sKyabHmueckoi? [la,

MaciiTabbl Ha Hell He co0JIio-

nmeubl: 3eMJis u BeHnepa caut-

KOM BeJMKU II0 CPABHEHUIO

¢ Coumniem, a CosHIE CIMIIIKOM BEJIHMKO IO CPaB-

HeHUIO ¢ opbutamu 3emuu u BeHepbl. Ho BaxkHee

Ipyroe: «HOYHOE HEDO», XOTh U BBIIVISIIUT IIPABLO-

mom00HO, N300paskeHo TaM HellpaBUIbHO. ITouemy?

Houb mHa 3emJie CTOUT Ha BCell e€é HEOCBEIEH-
HOM moJyioBrHe. U Kakoe He60 MBI YBUAMM HOUBIO,
3aBHUCUT OT TOTO, I'le Mbl HaxXoauMcs. Eciu MbI B
IPOTHUBOIOJIOKHON oT CoJTHIIa TOUKe SeMJIt, Ipa-
BUJIbHAA KapTUHKA OyIEeT U B CAMOM JeJie TOBOJIbHO
MOX0Ka Ha KapTUHKY, IpuBeAeéHAYI0 HOoyTHKOM.

Ho ecau mbI 671m3-
KO K TpaHuie MexIy
ITHEM U HOUYbIO, KAPTUH-
Ka MOJKeT BBITJIAIETH
IPUMEPHO TaK, KaK Ha
pucyuke cupaBa. I MbI
yBuagum BeHepy, XoTa y
Hac OyaeT HOUb!

Benepa mpumepHO B TOJTOpa pasa OJmKe K
Coaniy, uem 3eMJs, U IJisI 3eMHOTO HabOJaogaTe-
a5 Benepa u CosHIle pacmosaraioTcs Ha Hebe He
CJIUIIIKOM AaJIeKo APyT oT apyra. Ho yBunmers Bene-
PY MOXKHO TOBOJILHO YaCTO: YTPOM, KOT/Ia OHA yiKe
B3o1ia, a CoJtHITe — eIlé HeT, U BeUuepoM, KOTAa
CouHIle yoKe 3al1IL10, a Berepa — eré met. IlosTomy
IpeBHUE aCTPOHOMBI Has3bIBau BeHepy «¥YTpeH-
Hell 3Be310li» u « Beuepueii 3Be3moii» (U gaske J0JI-
roe BpeMs CUUTAJIH, UTO 9TO ABE Pa3HbIe 3BE3IHI).
M BCE XOTAT 3AYET

IlycTh KaaAbINT HAa3bIBAET TAKOE UMCJIO: KOJIU-
YeCTBO TeX, KTO yiKe TOJIyUMJ OLEHKY <«CHaj»,
TLJIIOC KOJIMUYECTBO eIIé He OTBEUaBIIUX CTYJeHTOB.
Torma a1u6o Bce cmaiu, JOO IMOCTEeAHUI, KTO He
cIaJi, BEepHO HA3BaJ UTOTOBOE UMCJIO CAABIINX.

ITreBHOE

2
CoaHiie 4
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B BOPHI HA CJIOBAX

CJI0BO 8ocxumumb paHbIle 03HAYAIO TO K€,
uTo 1 noxumums. HassiBas 4T0-TO 80cXxumume.iv-
HblM, MBI KaK OyJTO TOBOPKUM, UTO OHO HAC 3aXBa-
THIBAET, YHOCHUT.

B KBAJIPATHI HA KJIETYATOM BYMATE

1. EcTb 5 KBagpaToB, TAaKUX
JKe KaK CUHUU, 4 — KakK 4ép-
HBIT U 2 — KaK KPaCHbLIH.

2. Bugmmo, moTOMy UTO B
ceTKe (He MaTeMaTUYeCKOU, a PHIOOJIOBHOM, Ha-
puMep) HUTU CBA3AHBI Y3JIaMU.

3. 4.

a\

a 0 8

6. Mo:xHO IPOBECTY OTPEBOK AJUHEI 6.

8. OTpesxkeM OT YIJIOB HPAMOYTOJbHBIE Tpe-
yroabpHUKU ¢ Kateramu 1 u 10.

9. IIpamoyroapauKu 1 X 10 m 2 X 5, xBagpar
mrotaau 10 u eré aBa IpAMOYTOJbBHUKA: COCTAB-
JIEHHBIH 13 5 KBaJpaTOB ILIOIAAN 2 U COCTABJIEH-
HBII U3 2 KBaAPAaTOB ILJIOIIAgu 5.

10. Ta, MOKHO B3ATH HAOOPHI (DUTYPOK U3 ITYH-
KTOB a) u 0) 3amaum 4.

11. 45°, 45°, 90°. STOT TPEeyroJbLHUK — IIOJIOBU-
Ha KBajpara.

12, CM. pucyHKH.

a 0 ~J
13. Hoesa 1: crpoum KBajpar miomasu a®+ b?
u 6epEM cepeIUHBI €T0 CTOPOH (TaM OyayT y3Jb1!).
Hoes 2: mpumeHuTs Teopemy Iludaropa K Tpe-
yTroabHUKY ¢ KaTetamu (a—b)/2 u (a+b)/2.
Hoes 3: Bo3bMEM KBaapaThl ¢ OOIIIUM IEHTPOM
U UAYIUMHU 110 CeTKe CTOPOHAMU @ U b; mpomium
CTOPOHBI MEHBIIIETO /IO IIEPECEUEHNS CO CTOPOHAMU
0OJIBIIIET0; AT TOUKHM OYAyT BEPIIUHAMY KBapara.
B XTIV I0/KHBII MATEMATAYECKUN
TYPHUP. N36panubie 3agaun
1. a) Oreert: 10. IIpumep cm. Ha
pucyuke. KosibiieBoit MapIipyT us
8 mopor yxxe maér 8 mopor. [Hoba-
BUB K HEMY eIl OOHY AOPOTY, MBI
MMOJIyYUM MaKCHUMyM [IBa HOBBIX
KOJIBIIEBBIX MapIIPYTa, TO €CTh 9 JOPOT He XBATHUT.
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6) OrBer: 13. IIpumep cMm. Ha
pucyuke. KoisbiieBoit mapuipyT us
10 mopor y:xe maér 10 mopor. [lo-
6aBuM einé gse. Kaxgas B oTaelb-

HOCTH JAaéT MaKCHMyM JBA HOBBIX
KOJbIIeBBIX Mapiipyrta. Obe stu
JIOPOTH BMECTe BXOAAT MAKCUMyM B [Ba KOJbIlE-
BBIX MapIIpyTa. UToro KoJbIeBbIX MapIIPYTOB He
6omee 1+2+2+ 2<7, Tak uto 12 1O0pOT HEe XBATUT.

2. Ta. ITpoBephTe, UTO KapTa Ha
PUCYHKe CIIpaBa IMOAXOANT.

3. Otser: 20. Ilycts d, meBouex
U m, MaJbuuKoB gapuiu <«Kopos-

Ky», d, IeBOYEK U M, MaJbUUKOB

papunu «bBesourkys». Hapmo HaiiTu

MaKcuMyM cymmul d, +m,+d,+ m,. Raxnaa mapa,
ToJJapuUBIliasi APYT APYTY pasHble KOHMETHI, JaéT
OJIMHAKOBBIN BKJIaJ] B CYMMapHOE YKCJIO TToJapeH-
HBIX «Besouex» u cymMMapHOE YKCJIO TOJapPeHHBIX
«KopoBok». 3HAaUuUT, 1ap, MOAAPUBIIHUX APYT APY-
ry «Bejouku», CTOJIBKO Ke, CKOJIbKO Iap, moja-
puBImUX Apyr Apyry «Koposku», To ecth d, * m,=
=d, + m,. Ilpu arom d, +m,= 7. Cnaraemele TyT Ha-
TypaJbHbIE, TO €CTh 3T0 Ja1b0 1+ 6, 11b0 2+ 5, 1160
3+4 (8 xaroMm-To nopanke). Ilpoussenenne d, « m,
TP 3TOM pPaBHO cOOTBeTCcTBeHHO 6, 10 1 12, u oHO
e paBHO d, * m,. MakcumanbHasa cymma d, +m,
ToJiydaeTcs [IJIs TPeThero caydas u paBaa 13.

4. Ilyctb, Hampumep, 2-fi BBIIIE
1-ro (cayuail «HUMKe» aHAJOTUUEH). 4
Torzga mocjie[0BaTeIbHO TIOJyUaeM, 2
yTo 3-11 HuKe 1-r0, 4-11 BeINIe 2-T0,
5-11 HUoKe 3-TO, U T.Jl. — POCT UAET
3Ur3aroM, KakK Ha PUCYHKe, W B 5
IIepeHTe «YETHBIX» POCT YBEJIUUNBAETCS,
a B IIePEHTe «HeUETHBIX» — YMEHBIIIAeTCs.

5. OrBer: 33. 3aHymepyeM 'HOMOB TTOAPST UC-
aamvu ot 1 mo 99 mo yacoBoii cTpeske. 3aMeTuM,
4TO B IIocJaenoBareabHocru 1, 51, 2, 52, 3, 53, ...,
48, 98, 49, 99 cpexu JIOOBIX TPEX TOAPAL UAYIITUX
THOMOB JITOOBIE 1BA CTOAT HA MCXOJHOM KpyTre 100
pamom, au6o yepe3 48 THOMOB MexkaAy HuUMHU. I1o-
ATOMY B ILIANAX MAKCUMyM TPEThb BCeX I'HOMOB.
HaB muismy rEoMaM ¢ HOMEpaMW, KPaTHBIMHU 3,
TMOJIYYUM HYKHBIT TpuMep (IpoBepbTe!).

6. OtBet: 1010. XoTsa OBI ¢ OJHOM W3 CTOPOH OT
dumky He Menbire 1009 kietok. ITosTomy ecoim
n<1009, to mpu 1r060M k <n Bacsa cMosKeT caesaTh
xon. Ilycts n=1010. Ecau KjgeTKa CTOUT B IleH-
Tpe, Ilersa Beioupaer £=1010 u BeiurperBaer. Ecau
KJIeTKAa He B I[eHTpe, TycThb IleTs Bcerja Ha3bIBaeT

3
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YMCJI0 KJIETOK, Ha KOTOPOe HAZ0 CMECTUTHLCS, YTOOBI
TIOTIACTh B IEHTP. Bacs 6yaeT BEIHYKIEH ABUTATHCS
B OIHY CTOPOHY OT IIeHTpPa, IPpUOIMKAICh K Kpalo,
HO B KaKO¥-TO MOMEHT CieJIaTh X0/ B CTOPOHY Kpas
yoKe He XBaTUT MeCTa, U OH IMIONIET B IEHTP.

7. Vkasanue. 3anumiem oba dmcyia U UX CyM-
My B ABomuHOU cucteme. Cymma OymeT UMeThb B[
111...11 (umcyo U3 OAHUX €AUWHUIT), a KaxKIoe U3
YucesJ — HeCKOJbKO TPYIIT eIUHUIL, Pa3AeEHHBIX
rpynnamu HyJsei. IlycTs KaK bl MyApel; OoabI-
MeT JIEBYIO PYKY, €CJIM B €Tr0 YUCJe KOJTUUECTBO
TPYIIT eAUHUI] YETHO, U ITPABYIO — €CJIU HEeUETHO.

8. Mo:xHO cuuTarh, UTO BCe OYKBBI B CTPOKAX
pasauuHBLI (mOgyMaiiTe, IOYEeMy). SaHyMepyeM
OYKBBI B CTpOKe A unciaamu 1, 2, 3, ... B TAKOM TIO-
pAoKe m OymeM ollepupoBaTh HOMepaMu. B cTpoke
B, moctm:kuMoit u3 A, ynciia Kak-To IIepeMeIaHbl.
Byznem mosyuats A us B : 6epéM oueperHOe UUCJIIO
u3 B, nBuraem BJIeBO (ec/qu HY:KHO) U CTABUM TakK,
YTOOBI BCE YK€ B3ATBhIE UMCJIAa CTOSIMW IO BO3pac-
TaHuio. [lepBoe umcyio u3 B y»Ke CTOUT II0 Bo3pac-
TaHuoo. [IycTh MBI pacCTaBUJIM IO BO3PACTAHUIO
HECKOJILKO TIEPBBIX YKces u3 B, a ouepeqHoe YnCI0
X TOCTaBUTH He MokeM. Torma MBI ceiiyac cTOUM
HaA TaKOM MecCTe B yiKe MOJYUeHHOM CTPOKe Bo3pac-
TAOIUX YMCEeJI, UTO CPa3y 3a HAMU CTOUT YUCJIIO Y,
MeHbIIIee X, HO 1 ITepe]l HaMu CTOUT (eI1é MeHbItee!)
YHCJIO 2, TOCTaBJIeHHOE Ha IPeAbIAYIeM Iare:

wees 2, KyPCOD (XOTUM TIOCTABUTSD X), Y, ...

3HaAUUT, B CTPOKe B 5T1 GYKBLI UAYT B ITOPAIKE
wee 5 Yy ey 2, X, @ B CTPOKE A UAYT TIO0 BO3PACTAHUIO:
wee 25 wee 5 Yy «ey X. HoTOTmA B HEmOCTMKUMA U3 A TIO-
CTaBUB 2, MBI KOT/Ia-TO CMECTUMCS JieBee 2, UTOObI
TIOCTaBUTH YJ, U HE CMOYKEM IIOCTAaBUTH X IIPaBee 2.

9. Oteet: 6. IIpumep cMm. Ha pu-
cyHke. Tak Kak BepiIuH 8, B nyTu 7
oTrpe3koB. Ecau Bce OHM — AuMaroHa-
JIVI, MBI CMOJK€eM JOUTU N3 HauaJIbHOKI
6eJIoli TOUKM JIUIIb M0 TPEX APYTUX
0eJIBIX TOUEK (CM. pUC.), a B UEPHBIE HE TOMaEM.

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

11. OtrBet: Her. IlycTh €CcTh TpU MAJIOYKU IIO
10 cm. OTIOMUM OT TIEPBBIX ABYX KyCKU 10 9 cM,
a ot Ttperheit — 1 cm. 13 KyckoB 9 cm, 9 cM, 1 cm
MOJKHO CJIOKUTDH TPEYTOJbLHUK, & U3 OCTABIITNXCS —
HeJIb3d II0 HepaBeHCTBY TpeyroabuuKka (1+1<9).

12. OtBeT: 3. [IByX KPYTOB HE XBAaTUT, €CJIN BbI-
pes3aTh MPaBUJILHBINA TPEYTOJbHUK, BIIMCAHHBINA B
Kpyr paguyca 2. [[1uHA CTOPOHBI TPEYTOJbLHUKA




Oygmet Gosbllie 2, ¥ B KasKABIA KPYT paguyca 1 mo-
magéT MaKCUMyM OJHA BEPIINHA, a BEPIIUH TPU.

Tpéx kKpyroB xsBatuT. IIpoBeném C
u3 merTpa O ONMMCAHHOU OKPYIKHO-
ctu Tpeyroabuuka ABC meprieH-
IUKYJIAPHI K ero cropoHaMm. OHu
MOMaayT B CEPeAUHBI CTOPOH U
pasgenat ABC Ha TpHW YeThbI-
PEXYTOJBHUKA, KaXKABIH U3 KOTOPBIX BINCAH B
KDPYT, B IBa pa3a MEeHbIIIN OIIMCAHHOTO KpyTra Tpe-
YTOJIBHUKA, TO €CTh B KPYT pagunyca He 6oibie 1.

13. YerwsipéxyroasHuk AY X B BOu- c
CcaH B OKDPY’KHOCTBb ¢ quamerpom AB, Y
TakK Kak yrisl AYB u AX B npAMEIe.
Ilepnengukynap kK xopre XY,

TIPOBEJIEHHBIN Uepesd €€ cepenm-
HY Z, IPOXOAUT Yepes 1eHTp O
okpy:kHOCcTu. Torma OM =ON, Tak Kak ZX=2Y.
Ho O — cepenmua AB, otkyna u AN =MB.

14. IIycts M — TouKa Hepece- X Z
yenusa guaronaseir ABCD, XY u
Z'T — maHHbIe OTPe3Ku (CM. puc.).
TpeyronpHUKUXMZ1Y M Tpas-

HBI 10 IEPBOMY IPU3HAKY, OTKY- D T Y C
nIa paBHBI yribl XZM u YTM, TO eCTh CTOPOHBI AB
u CD napasnenbubl. Ho Torza paBHBI TPEYTOJIBHU-
Ku AMZ u CMT (1o BTopoMy TIPU3HAKY), OTKYAa
AM=MC, n agamoruuao DM =M B. 3Hauur, gua-
roHanu ABCD TOUYKO# IepeceueHus OeJIATCS I0-
moJjiaM, To ectb ABCD — mapaJjieiorpaMM.

15. a) OrBer: ma. IIpoBegsa gBe HMepIeHIUKY-
JIAPHBIE MPAMBIE, MBI CMOYKEM 3aKJIOUUTD QUTYPY
B IPAMOYTOJILHUK, HA KaKI0H CTOPOHE KOTOPOTO
(OBITH MOJKET, B BePIIINHAX) €CTh TOUKU (DUTYPHI.
Ecnu ¢purypa — oTpesok, oHa 00sa3aTesIbHO OyIeT
IVaroHaJBI0 3TOTO IPAMOYToJbHUKA. IIpoBeném
IpsMBIe, IEPIeHANKYJIAPHbIe fruaroHanam. Ecian
MPOEKIINSA HA OAHY W3 9TUX IPAMBIX OyIeT TOoU-
KOI1, hurypa — OTpe3okK, nHaue — TPEYTrOJbHUK.

6) OtBet: ma. Yraszanue. Ha3soBEM BBITTYKJIBIN
MHOTOYTOJIBHUK OMOPHBIM AJA (PUTYpPHI, ecau pu-
Typa JIE;KUT BHYTPU HETo U Ha KaXKIOU ero CTOPOHE
ecTh Touka (urypsl. HauaB ¢ omopHOro mpamoy-
TOJTBHUKA, MOKHO IIPOBEPATH, JEKUT JIN B JAHHOHU
ero BeplimHe BepirnHa GUTYPHI, U €CJIU HET — «Cpe-
3aTb» OTY BEPUINHY, YBEeJIUUMBASA YKUCJIO CTOPOH
OTIOPHOT'0 MHOTOYTOJIbHUKA (a BePIUH B Hatieit pu-
Type He MeHbIIIe, YeM II0JIOBIHA CTOPOH OIIOPHOTO).

16. OtBert: ot 60° 70 90° BKJIIOUUTEJIBLHO.

HaubGoabinuii yroa TpeyroaibHUKA BCeraa He
MmeHbIre 60°. 3amMeTMM, YTO IPOEKIUU OCTPOY-
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TFOJILHOTO TPEYTOJbHNKA PABHBI II0 JJIMHE €ro CTO-
poHaM, a cpeau IMPOeKIUil TYIOoyroJbHOTO OJHA
MPOEKITNA CTPOTO OOJIbINIe ABYX APYTUX (IpoeK-
A HauOOJIBIIEH CTOPOHBI).

s 60° <o <90° 6epém paBHOGEPEHHBIN TPEY-
TOJILHUK C ABYMSA HAMOOJIBIIIUMHU yTJIaMu o. [[Be ero
HamOOJbININEe TPOEKIIUN OTHOMN IJIWHBI, U MBI IIOH-
MEM, YTO OH OCTPOYTOJBHBINA 1 BOCCTAHOBUM €I0.

IIycts yron B TpeyrojbHUKA <

. D

ABC rymnoii. Iloctpoum Ha Hau-

6oanbIeit croporne AC Kak HaA Au-
aMeTpe OKPYsKHOCTh M (CM. puC.).
IIpoextniua ABC ma mpavyio AB
paBHa AY, a Ha BC — paBHa CX.
OKpPY’KHOCTD C IeHTpoM A u pa-
auycoMm AY 1 OKPYKHOCTB ¢ meHTpoM C u pagmy-
com CX mepecekaioTcs BHe 0, IycTh D — ogHA U3
ToueK mepeceuenusa. Tormga ADB oCTPOYTOJBHBIN
¥ IMeeT Te JKe IJINHBI IPoeKIuii, uto u ACB.

IIpAMOYTOJILHBI TPEYrOJbHUK BOCCTAHABJIN-
Baercd no TeopeMe ITudaropa.

17. la. Hanpuwmep, rogutcsa a = 1003 — moay-
ynrest (1003%2—-2)%, u a=1001-1003-1005 +4 —
mosyunres (10011003 - 1005+ 2)2.

18. IlycTh mpsMble TOPU3OHTAJNBHEI. IIpbIras
Ha 13 ¢ OpaAMOI Ha OPAMYIO, MBI CABUTAEMCS IIO
ropusonTanu Ha 12 (tak xkak 122+52=132). Hago
cIesaTh HEUYETHOE UMCJIO TAKUX CABUTOB, UTO-
OBl OKasaThbCcA Ha NPYToil MPsAMOM, a CyMMAapHBIHN
COBUT JOJIYKEH OBITH HYJIeBbIM. IIOPSIOK IIPBIMK-
KOB He Ba'KeH, M HeT CMbICJIa JeJlaTh MPBIXKOK U
TaKoOM Ke TPBIXKOK «00paTHO», MO3TOMY MOXKHO
CUHMTATD, UTO MBI 11 Pa3 CABUHYJINCH HA 12 BOpaso,
a morom m pa3 — Ha 13 BimeBo. Torma 12n=13m,
oTKyza n geautca Ha 13, u n>0 (Beab n HEUETHO).
3uauut, n>13, orkyma m=>12u n+m=>25.

IIpumep Ha 25 mpbIKKOB: 12 pas BJIEBO BAOJb
mpamoii u 13 pas ¢ mpAMOIi Ha IPAMYIO BIIPABO.

19. OTBerT: Ipu Bcex HATYPAJIBHBIX N > 2.

Ecau N nHeuéTHO, Bo3bMEéM N — 2 eIMHUIL 1 YLC-
aa 2u N.Nx HOK u cymma paBHEBI 2N.

Ecau N> 2 uérHo, Bo3pMéM N —3 e JUHUIL 1 YUC-
aa 2, 2u N+1. Ix HOK u cymma paBubI 2N + 2.

Eciau N =2, To cymMMa ABYX YHCeJI JeJIUTCSI Ha
KarkIoe, HO 60JIbITTe KaKI0T0 XOTs ObI B 2 pasa, OT-
Kyma umcya paBHbl, a Torga HOK meHbIlle CyMMBI.

20. Oter: pu n=1 u Bcex YETHBIX n. YKa3a-
n-n!

1
Hue:a =5 ua ta,+..+a, _, &Hpnn>1(ana
! !
n=2 (popMyJIbl BEPHBI; TAK KAK = +" " (n—;ll, 06e

(hopmysiBI OyAYT BEPHBIMU IIPU yBeJII/I‘IeHI/II/I n).
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HaLLI

suw sl KOHKY PC

IIpursnammaem Bcex monpo60BaTh CBOU CHUJIBI B HAIIIEM
3a04YHOM MaTeMaTmnHecKovi KOHKypce.

BriceLatiTe pemntenus: 3agad IV Typa, ¢ KOTOPBIMU CIIpaBUTeCh, He mo3aHee 1 AHBA-
pa B cuctemy mpoBepku konkurs.kvantik.com (macTpyKmma: kvan.tk/matkonkurs),
1160 3JIeKTPOHHOM mouToii o agpecy matkonkurs@kvantik.com, 1160 06bIYHOI TO-
yroit mo aapecy 119002, MockBa, b. BiracseBckuii mep., a. 11, :xypuaa « KBaHTHK».

B nmucbme Kpome uMeHU 1 PaMUINU YKAKUTE TOPOJ, IITKOJIY U KJIAacC, B KOTOPOM BBI
YUYHUTECH, a TaK:Ke 00paTHBIN IIOYTOBLIN aJipec.

B KOHKypce TaK:Ke MOTYT y4acTBOBATh KOMAaH/AbI: B 9TOM CJIyYae MPUCHLIAETCSI OTHA
pabora co CIIMCKOM yUYacTHUKOB. MToru cpeau KoMaHa IOABOAATCA OTAETBHO.

3agaun KOHKypca IeyaTaiTcA B KaKJJOM HOMepe, a TaKyKe MyOJUKYIOTCA Ha caiTe
www.kvantik.com. YuacTBoBaTH MOJKHO, HaunHaA ¢ Jioboro Typa. Ilobenuresneii Koy T
IUILIOMBI :KypHasia « KBauTuk» u nmpussl. sKenaem ycmexal

IV TYP

16. Cama nmpuaymaJs mudp: 3aMeHUJ He-
CKOJIbKO OYKB OJTHO3HAUHBIMU UJIU [BY3HAU-

Bam 8 apmuro HBIMM YMCJIAMHU, HUCIOIb3YsA TOIBKO IUA(PPHI
wiugpobaroujuru 1 u 2 (pasHble OYKBBI OH 3aMeHAJ PA3HBIMU
HE HY>KHbI? YypcJaMu, a OJMMHAKOBbIE — OJMHAKOBBIMIU).

UmMeemcs dorbuioii

Croso KPOJIMK mpeBpaTujioch B YUCJO
onbim wiugpobok

1212111212. Caoso KPOKOIINJI To:xe mpe-
BPaTUJIOCh B UumncJIo. B kaxkoe?

AaBaii dadum
LWapuky “Anzedpy’’
noHroxamp. OH cpa3sy
HY>KHOE YUCAO
HaldEm

17. HaliguTe HauMeHbIIIee CeMU3HAUHOe
YUCJI0, Aessdlneecd Ha 17, B KOTOPOM Bce
nudpsI pas3HbIe.
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ABropsr: ABTOphI: Anekcauap XauarypsaH u Tarbana Kasuibraa (16),
Muxann EBgoxkumos (17), Bnagumup Pactopryes (20)

Hy, He pewun 3ada4y,
ol =4 ?afgg\:j u@v;lobazgm 18. Touka K penut ocuHoBauue BC paBHOOex-
Mo kaeaEn peHHOro TpeyrojgbHuUKa BAC Ha OTpe3KU AJIUHBI
X U Y, KaK IOKa3aHo Ha pucyHke. Haligure nauny
AK, eciu yron AKC pasen 60°.

A

4 19. KBantuk u HoyTuk XOTAT IIOKasaTh Ta-
KO (poKyc. 3puTeab 3alyMbIBAET ABa HATYpPAaJIb-
HBIX YICJIa, Pa3januvamniuxca Ha 1, u coolIiraer
omuao KBantuky, a gpyroe — Hoyrukry. Ilocie
atoro KBaHTUK moKasbpiBaeT HoyTuKy udépHYIO
niu 0eyro KapTouky, m HoyTuk cpasdy yrambi-
BaeT uwmcao HKBantmka. Ilomorure KBanTuRy
u HoyTuky AOroBOpUTBHCA O CBOUX JENCTBUAX,

C{To6m ¢oKyc Bcerga yaaBaJics.

MOLLMB OAEXAbI ‘
] \
AyMaewb, y Hezo — \
noAydumces npaburoHo —
paspesamp? — \\
,\'\'\'\'\1\ /
R

20. PaspexbTe MIeCTUYTOJBHUK
Ha PUCYHKe Ha JBe PaBHBIE YaCTH.

Xynmoxxkuuk Hukosait KpyTukos



Ilouemy BesocunenHble 3BE3MNOUKM Ha IefaIgxX
U 3aJJHeM KoJiece PAaCIIOJIOKEeHBI B Pa3HOM IIOPAX-
Ke: Ha INeJanAX yBeJIWUUBAIOTCA IIPU yIajJeHUU
OT BeJIOCUIIe[Ia, a Ha 3aJHeM KoJiece — Haobopor?
IIpuBenuTEe BeCOMyI0 NIPUUUHY, HE 3aBUCAIIYIO OT
OCTaJILHOM KOHCTPYKIIUU BeJIOCUIIeA.
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Xynoxuuk Anexceir Baiiaep

ABtop Anekcaunp BepJHUKOB
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