)
)

PN

h

l [Ente;_|

AEPEBbYA U UX
N3SMEPEHU4A

-

-~
NOOBbENMHAA CVIJ1A KPbIJT1A

O 38 HA T E JI b H
MHOIOrPAHHUK U3
CEMWYTOJIbHUKOB?

10

Y P H A J

-

=

BV ANS

il
4

anpeab

74

020z 9uadue | 5N suHesoeedQo 0l10d99hnilewale oloHgIadaduaH WOdLHBT] WMIDF0MNDO0|\ BOL3eTEY NJ*aWIdW@NIIUBAY :|lew-d
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\/. AmeMamydecKull Ob YKJIAOKE

B S G0 GiHoB, FOTIET ® AENBCHHOB

Cerogaa KBaHTHK peIImJ CephbE3HO IIOMPAKTUKO-
BaThbCA B roToBKe. CaM OH OOBIUHYIO ITUIITY HE eJI, HO APY-
3el JTI0OMJI TOPaA0BaTh UeEM-HUOY b BKYCHEHBKHM.

— Haunéwm ¢ 61uHOB, — pemua KBaHTUK.

C TecTom mpoOseM He BO3HUKJIO,
HO IIEPBBIN JKe OJIMH TaK IPUUYIJINBO
pacTéxcs Mo CKOBOPOJe, YTO SABHO Ha-
Jie3 ObI Ha Apyrue OJIMHBI IIOCJE mepe-
BopaumBaHusa (puc. 1).

— HurepecHO, a IIOMECTATCSA JU
OJIMHEBI, €CJIN A IIepeBepHYy UX Bce? Puc. 1

KBanTuk n10o0my cHauaja BCE MPOAyMaTh, a MOTOM
yoKe JejaTh. 3aueM MbITAThCA YKJIAALIBATH IIEPEBEPHY-
Thle OJMHBI, €CJIM OHM, MOXKeT, 1 He Bie3yT? CHauaJja
HaJIo JoKasaTh Teopemy! Ho 3amax moaroparorero recra
3acTaBuJ KBaHTMKa JeificTBOBaTh: OH CXBaTUJ TaKyIO
JKe, HO XOJIOOHYI0 CKOBOPOAY M JIOBKO OIIPOKUHYJ TyJa
Bce OJIMHBI, UYTOOBI IIOKA CIOKOMHO mogyMaTh. YyTh IIpu-
JINIIIIe OJINHBI IIEPEBEPHYJINCH B BO3AyXe I[eJINKOM BMe-
CcTe ¢ ropsueil CKOBOPOAOIi, HO TYT K€ OTJIUILIN U aKKY-
PaTHO yIIaju Ha XOJIOOHYIO — PYMSHOU CTOPOHOM KBEPXY.

— Kaxercsa, sTo OBLIO A0OKA3aTeIbCTBO, — OCEHU-
o KBantuka. — HTEepecHO, a eciit ObI MOSI CKOBOpPOZA
ObLTa TpeyrosibHo#? Il paBHOCTOPOHHETO TPEYTOJNIbHU-
Ka Bcé ObI cpaboTajio, a BOT AJIS JIOOOTO... IIOXKAIYH, He
Bcerga. (A BbI IOHAIH, ITOUEMY ?)

Cnenyromuii 6aua KBaHTUK cae-

JaJ «MaTeMaTUYeCKHM», B BUE IPs-

moyrosibHUKAa. IlepeBopaunBas ero Ha ‘
IPYIyI0 cTOpoHYy, KBaHTHMK HEMHOTO
He pacCcuuTa, U NPAMOYTOJbLHUK 3a-
BEpPHYJICA, la TaK, UTO JasKe BBLIE3 3a
IIpeiesIbl CKOBOPOEI (puc. 2).

— Hapgo ero xors ObI CIBUHYTH IEJIUKOM Ha CKOBOPO-
ny. Oii, a BAPYT He BJe3eT?

BpemeHnu Ha fOKasaTeIbCTBO He OBLIO, 1 MBICJIH B I'O-
JoBe KBaHTHKA CMEHSAJINCH ¢ OeIlIeH0 CKOPOCThIO.

— W zauem mMHe moHamoOuicsa OJMH MMEHHO B (hopme
npAMOYyTroabHUKA? A i Apyroul (popMbl IIOHATHEE, UTO
JIN, IIOMECTUTCSA JIX 3arHyThii 0O1uH? MoskeT, 9TO BOOOIIIE

Puc. 2




oT ¢opMbI OJIMHA He 3aBUCHUT... Hy ecjiu He 3aBUCHUT, TO
JI0001, Hake caMbIil OOJIBIIION OJIMH HOJIKEH IIOMECTUTD-
cd, ecau ero 3arHyTh. CToIl, caMbIi OOJIBIITO OJIMH — 3TO
JKe... Bca ckoBopogal Ho nisa Heé oTBeT oueBuieH!

KBaHTHUK OT HEOKUAAHHOCTU PE3KO0 BABUHYJI OJIMH Ha
CKOBOPOJY U IIOTaCUJI OTOHb.

— Hy xoneuno. Ecam 3sarmyrtb
0 IIPAMOI OJMH PasMepoM CO CKO-
BOPOAY, MEHbBIIIasA YacTh IEJIUKOM
OKasKeTcA BHYTpu (IOA HJIM HAaT)
0oJIbIleli, U 3arHyTHIA OJUH TOUYHO
BJIe3eT Ha CKoBopoay! A ecau B3ATH
OJIMH IIOMEHbIIle, OH BJEe3eT IIOCJIe
3aruba u mogaBHO (puc. 3).

KBaHTUK pemini, YTo XBaTUT C HEro Ha CeroaHs OJIiu-
HOB. Jlyumie caesaTh 4TO-HUOYAb IPOCTOE U IMIOHATHOE —
BOT, HalpuMep, KOTJeThbl. [Ipnuém Kpyriable 1 abCOJIOT-
HO OJMHAKOBOTO pa3Mepa.

IIpuroroBuB ¢apii, KBaunTtur ObI-
CTPO HaAJENWJ KOTJEeT W CTajl KaK IIo-
a0 BHIKJIAALIBATH UX HA Pa30TPETyIo
cxoBopoxny. Ilocie mIecToil KOTJIETBI
OH OOHAPYKMUJ Ha CTOJIE OCTABIIIYIOCS _
ceIbMYyI0, MecTa IJis KOTOPOH C BHUIY Puc. 4
y:ke He 0b110. KBAHTHUK OBICTPO CABUHYJI KOTJIETHI BILJIOT-
HYIO IPYT K APYTY W BTUCHYJI CeIbMYIO0 Ha Kpail — IOJy-
YUJIOCH «TIOTEJbKA B TIOTEJbKY» (puc. 4).

— IToBesio? Wian ecau 6 Biesso, To u 7 Biaeser? — 3a-
nymasica KBautuk. Iloka KOTJeTHI »KapuUJINUCh C OJHOM
CTOPOHBI, OH AKKYPAaTHO C(hOPMYJIUPOBAJ TUIIOTE3Y.

KOTJETHAS TEOPEMA. IIycmv Ha Kpyznoil cKo-
6opode yodasaocv nomecmumdv 6 00UHAKOBLLX KPY2JblX
komaem. Toz0a Ha amy ckoeopody nomecmumcsa u 00-
basounas cedbvmas maxas yxe komaema (603MOHCHO, 0N
amozo npudémcesa nepedsurymu npedvldyujue).

— Bpoze ObI ACHO, UTO pacIOJIOKEeHUE B BHUIE «PO-
MAIIIK1» , KOTIa OJHA KOTJeTa B IeHTpPe, a OCTaJIbHbIE BO-
KpyT, camoe Beiroguoe. Ho kKak 910 fokasaTs? Ecau omgma
KOTJIETA JIE}KUT TOYHO II0 IIEHTPY U eCTh MECTO eIlé XOThb
JJIsT OAHOI, TO OCTaJIbHBIE IIIEeCTh BJIE3YT — IPOCTO TOM-
PAI o KpyTry. A ecau HUKaKasd KOTJeTa He JeXKUT CTPO-
ro 1o nmeHTpy? Hukaxkux njei...

Puc. 3
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— 3aiiiéM ¢ IPYTrOi CTOPOHBI: KaKasd CKOBOPOJa HY K-
Ha mias 7 xKoryer? Pagmyc xKotjerwl, cKaskeMm, 1. Torma
IJIS1 «KOTJIETHOM POMAIIIKI» XBATHUT CKOBOPOJBI C Paau-
ycom 3. Unesa! Hokaxkem, uTo ecau 6 KOTJIET IIOMECTH-
JIOCh, TO PAANyC CKOBOPOJILI HE MEHbIIIe 3.

KBauTuk y6aBuJI ra3 1 HaKPbIJI KOTJIETHI KPBIITKOM.

— W uro maasimme? Hano Kaxk-To MCHOJIBL30BATL, UTO
KOTJIETHI He HaKJaJbIBAIOTCA APYr Ha apyra. Ara, sTo
3HAYUT, UTO PACCTOSIHIE MEKAY JIOOBIMU IBYMSA IIeHTpAa-
MU KOTJIET He MeHbIle 2. A eIllé KOTJEeThl He BbLIe3aI0T
3a IpefeJibl CKOBOPOJIBI — TO €CTh PACCTOSHUE OT €€ Kpas
IO IleHTpa JI000# KOTJIeThl He MeHbIte 1. MHbIMU ciioBa-
MU, IIEHTPHI KOTJIET JeKaT B Kpyre paauyca Ha 1 MeHb-
11e, yeM y cKoBopoasl. IlepedopmyaupyemM-Ka 3agauy:

TOYRU B KPYTE. B kpyze aexcam 6 mouek, pac-
cmoaHus mexHcdy a00blmu 08YMA U3 HUX He MeHbue 2.
Tozda u paduyc kKpyza He meHbvUwLe 2.

— Ilompo6oBaTh OT HIPOTUBHOTO? — Pa3MBIILIAT
KsanTtuk. — Ilycts pagmyc kpyra wmenbmie 2. Ciy-
yail, Korja KaKas-TO TOYKa B IIeHTpe Kpyra, paso-
OpaH. A ecyiz Bce TOYKM He B IIEHTPE, a I'Ie-TO BOKPYT?
CoenuHIO-Ka UX C IEHTPOM.

KBaHTUK moracu oroub, B3AJ OyMasK-

Ky ¥ KapaHJallli 1 IPOBEJ U3 IeHTPa KPy-
ra mecThb 3€JIEHBIX OTPe3KoB. IloTom mo-
IyMaJl HEMHOTO U COEIWHUJ «COCEeITHUE»
TOUYKHU KpacHbIMU oTpe3dkamu (puc. 5). ITo-
JIYYUJIOCH 6 TPEyTOJILHUKOB. Puc. 5

— Bce 3enénbie oTpesku Kopoue 2. A Bce KpacHbIEe —
He MeHbIle 2. Torga B KayKI0M U3 IIIECTU TPEYTOJbHUKOB
KpacHas CTOpOHA — caMasd AJUHHAA. A 3TO 3HAUMUT...

KBaHTUK UYyBCTBOBAJI, UTO peIlleHHUE TJe-TO COBCEM
pAxoM. I TyT OH BCIOMHWJI, UTO B TPEYTOJbHUKE IIPOTUB
0OJIBIIIETO yIJIa JIEXKUT OOJIbITas CTOPOHA.

— ...9TO 3HAUUT, YTO B KaKJOM TPEYTOJbHUKE YTroJI
IIPOTHUB KPACHOM CTOPOHLI CTPOTO caMblii OosbIuii. Tor-
Jla OH II0 BeJMumHe GOJIbIlIe TPETH OT CYMMBI YIJIOB — OT
180° — To ectw GoabItre 60°. Cron-crom-cron! IllecTs yriioB
IO KPYTy — M KaXKABIN Oosbiie 60°? Beixoaur, ux cymma
6oabIte 360° — 6oJbIte moiHoro obopora! ITporuBopeune!!!

KBaHTUK, pemiuB 3ajgavy, HUKOTJa HEe MOT Cpasy




OCTaHOBUTHCA. BOT u ceiluac OH eIl€é KaKoe-TO BpeMsA
Pa3MBIIILIAN HAJ IIOCTeIHNM IIIarOM PeIIeHns.

— A ecsiz 681 paguyc Kpyra pasaasica 2? Torga Kpac-
Hasg CTOPOHA B KaXKIOM TPEYroJbHUKE CHOBa caMmas
IJIUHHAA, HO yiKe He CTPOro — OHa MOJKEeT U PAaBHATHL-
cA 3eJ€HBbIM. 3HAUUT, YroJl IPOTUB Heé He MeHbIe 60°.
A pas cymMma mrectu TaKMX yrJIoB paBHa 360°, Bce oHm
mo 60°. To ecTh TOUKM JIeKAT Ha TpaHUIle Kpyra B Bep-
IIITHAX IIPABUJIBHOTO IIIECTUYTOJbHUKA!

KBauTuk chopmyupoBas fOKa3aHHBINA (DAKT:

BTOPASA KOTJETHASA TEOPEMA. Ecau Ha cko-
éopode paduyca 3 aemcam 6 komaem paduyca 1, 603-
MOXHCHBbL d8a cayuas. Ilepaviii: 00Ha KomJaema Jaexcum
MOYHO NO YeHmpy, @ ocmaJbHbvle — N0 Kpaim, Kacasico
ueHmpaavrHoii. Bmopoil: 6 komaem aexcam «pPomauLtKoil»
¢ nycmoulym UeHMpPALbHbLM MECOM.

ITocsie Bcex 3TUX KOTJIETHBIX TeOpPeM HaAO0 OBLJIO IIe-
PenOXHYTh, U KBaHTUK peIINJ TOTPEHUPO-

BaThCA B yKpameHuu crosa. OH IOCTaBUI HA |
cron Girono Aasi GPYKTOB — pasymeercs, /.
MaTeMaTH4ecKoe, B ()opMe PaBHOCTOPOH- |
HEro TpeyroJbHUKa — 1 CTaJ BBIKJIAAbI- r.f"
BaTh HA HEro alejbCHUHBI: TOXKE Ma- )
TeMaTuuecKue, TO €CTbh a0COJIIOTHO Puc. 6
KPyIJble ¥ OAWHAKOBBIE. ATIeJIbCHOB

ObL10 9, 1 Ha OJI0Ze OCTAJIOCh MECTO eIllé POBHO AJIS OJ-
HOT'0, KOTOPOT0, YBHI, He ObLIO (puc. 6).

— Hexkpacupo, — mogyman KBautuk. — Ilepenoxy-Ka
Mo-APYyromMy, 4TOOBI HEXBaTKa He OpocaJjiach B IJiasa.

KBaHTUK m0JT0 yKJIaIBIBAJ alleJIbCUHBI B OAUH CJIOHN
U TaK, U 3J]aK, ¥ HAKOHeIT IIPUIIIET K TOMY, UTO BepHA

AITEJJbCHUHHASA TEOPEMA. Ecau 6at000 6 gude
PABHOCMOPOHHE20 MPEY20AbHUKA PACCYUMAHO POBHO
Ha 10 aneavcurnos (8 00uH ca0il, 6NIOMHYI0 Opy2 K Opyzy
u Kpasam), mo, kak myoda Hu kiadu 9 anenvcuros (6 00uH
ca0il), 0683ameibHO OCMaHemcs mecmo u 045 decamozo,
dadxce ecaiu He cO8uzamb ocmadJibHbule.

— Bor Tebe u orawpix, — B3goxuys KBantuk. — Kak
MMOACTYINUTHCA K JOKA3aTEeJbCTBY — COBEPIIEHHO HesC-
HO. Korga ma Oisrrome 10 amenbCMHOB, OHU — BepHee, UX
IeHTPLI — 00pasyoT KPacHUBYIO TPEYTOJbHYIO PEeIIéT-
Ky. Ho mouemy u 9 HUKAK mo-ApPyromMy He IIOJOMKUIID —




TOJILKO B BHUJIe PEIIETKU ¢ OZHUM npomyckom? Hapucyio-
Ka 3Ty pemiéTky. Pagunyc amenbcuHa Bo3bMy 3a 1.

KBanTuk n3obpasui ameilbCUHBI Kpyra- A
MU Ha IJIOCKOCTH — 3ajaua Beab paxTuue-  ,

CKU CBOAWJIACH K 9TOMY ILJIOCKOMY Ba-
puaHTy. ¥ HEro IOJIyYuJcA OOJIBIIION
TPEeYTrOJbHUK, Pa3[eJéHHLIA HA MeHb-
mue, a O0arog0 u amnenbcuHbl KBam-  / \
TUK HaPHUCOBAJ IYHKTHUPOM (puc. 7). Puc. 7

— IleHTpHI alleIbLCUHOB OTCTOAT OT Kpas OJrrofa XOTsd
ObI Ha 1 ¥ O9TOMY JIE)KAT B IpefeiaX TPEeyroJbHOU pe-
meéTKkr. CTOPOHBI MaJIeHbKUX TPEYTroJbHUKOB PAaBHBI 2.
Torga ajd IeHTPOB TaKasd 3ajadya IoJydaeTc:

TpeyzonvHuk co cmoporoil 6 pa3dum Ha MaleHbKUe
mpeyzonbHUKU co cmoponoit 2 (puc. 7). B nHém aexmcam
9 mouek, paccmosanus mexc0y a00bLMU 08YMA MOLKAMU
He meHbwe 2. JJokazamb, Umo 6ce MoYKU Jexam 6 éep-
WUHAX MALEHbKUX MPEeY20AbHUKOE (8 Y31aXx peulémKu).

— Yro-TO TYyT HamOMHHAET KOTJIETHYIO Teo-
pemy... Ara, ecam OTKHUHYTbL TPHU yIJa, OCTa-
6TCS IIIeCTUYTOJBHUK — Ta Ke «poMallrKar!
Hapucymo-ka ero KpacHsIM IBeToM (puc. 8). A A
Mo:kHO maske BOKPYT HEro HeBUIUMBIA KPYyT Puc. 8
omucarth paguyca 2. Ho gambie-to uro? ¥V Hac Ke Telmepb
9 Touek, a He 6. Cron! A uro ecsiz 6 ToueKk u3 9 momagamT
B KPaCHBIN IIeCTUYTOJNbHUK? Bropas KoTyieTHas Teopemal
Benw 6 Touek JeskaT TOTAa B HEBUAUMOM Kpyre, a 3HAYUT,
J0O OfHA TOUKA B IIEHTPe 1 5 — Ha Kpaio Kpyra, Jiiu0o Bce
6 Touex Ha Kparo. Ho Kpail Kpyra mnepecekaeTcs C IIIeCTH-
YTrOJIBHUKOM TOJIBKO B €ro BepIimHax! 3HauuT, ecau 6 To-
YeK BHYTPH IIECTUYTOJbHIKA — OHU BCE B Y3JIaX PEIIETKHU.

KBaHTUK mmepeBés AyX U IPOIOJIKII pa3dupaTbes.

— A CKOJBKO TOYEK MOXKET OBITh CHAPY KU IIeCTH-
YIrOJIbHIKA, TO €CTh B TPEX «YIVIOBBIX» TPEYIOJbHUKAX?
Ara, B Ka)KJIOM MaKCUMyM II0 TPH, TO €CTh BCETO TPUIK-
Isl Tpu — neBATh? Het, 4 HempaBuiabHO cumram. Benb
ecJI1 TOYKa Ha KPACHOU CTOPOHE YIJIOBOTO TPEYTOJIbHU-
Ka, TO OHA W B IIECTUYTOJbHUKE TOXKe. A MHe HaIo Io-
HATH, CKOJIBKO TOYEK MOTYT OBITH CTPOTO BHE IIIECTHU-
yroJbHUKA. B KamXIOM yIJOBOM TPEYTOJbHUKE TaKasd
TOUKA... OJHa! 3HAUUT, BHE IIECTUYTOJbHUKA — MaKCHU-
MyM 3 TOYKH, a B IIECTUYTOJbHUKE — MUHUMYM 6. Ypalll




Benp Torma stm 6 (mam OOJIBINIE) TOUEK JIeXKAT B y3Jax
pemieéTku. 1 B KasKbINl YIJIOBOM TPEYTOJbHUK IOMAJET
XOTh OJlHA U3 HUX, IIO9TOMY U B YIJIOBBIX TPEYTOJbHUKAX
TOUKAM HeKyJa JeBaThCA KpoMe y3J0B. Bcé moxkasaHo!

KBaHTUK 3aX0TeJl y3HATh, He BCTPEUAJNCH JII PAHDb-
e momoOHble 3amauu. I[loiasuB IO MHTEPHETY, OH BBI-
SICHWJI, YTO aBTOpP 3amauu mpo 6guHbl — A.M.AOGpamoB,
Opo BarHyTeii npamoyroabHuUK — B.B.IIpoussosos,
npo ameabcuHbl — H.II. [oa6uiwH, KOTOPBIHA, KCTa-
TH, OpeaJaraj IoAyMaTh HaJ OOIMUM CJIydaeM — KoTga
B OJrrozme nmomerlraerca He 10, a 15 aneascunos, 21 u T.1.
(B BuJe TPeyroJbHOM PEIIETKM, HO ¢ OOJBIINM KOJIMNYe-
CTBOM TOUYeK). 3ajaua Ipo KOTJIETHI OKasaJjach Iy0o-
KM (POJIBKJIOPOM — HaBEPHAKA KaKIbI MaTeMaTUK, 3a-
HUMAaBIIHUICA MPo0JeMoil yIaKOBKU KPYTroB B Kpyre, €€
3HaJ (a «o(UIMAIbHOE» TOKA3aTEJbCTBO OIIYyOJIMKOBAJ
B 1968 rongy Ponanbn I'paxem).

A emé KBauTuk Hameén sagauy M. A. EBrokumoBa us
TypHHpPa ropo0B, KOTOPas OUeHb eMYy HOHPaBUJIACh:

AITEJIBCUHBI B RYBE. B ky6uueckyo KopobKy no-
mecmuau 3 00UHAKOBbLX anenbCcuHa. [[okaxcume, ¥mo
6 MAKYI0 e nycmyr KoOpoOKY MOIHHO nomecmumsv 4 ma-
KUX JCe anesbCuHa.

KBauTuk cunpaBujca ¢ Heil 3a mapy 4acoB U PEIIUJ
pacckasaTh HOKa3aTeJbCTBO B :KypHaie «KBauT» — yiK
00JILHO OHO HEITPOCTOE MOJIYUNUJIOCH, XOTS M KOPOTKOeE.

A HamuM yuTaTENIM OH eIl HAIIOMHUTH eIlné He-
CKOJIbKO «KYJMHAPHBIX» 3a7]aU, yiKe BCTPEUaBIINXCA HA
CTpaHUIIaX HaIIero ;KypHaJa. CupaBurech?

IIEYEHbBA HA IIPOTUBHE. Ha npamoyzonvHbLil
npomugenv nomew,aemces 100 kpyzavix nevenuii. 06a3a-
meJnibHO JU HA MAKOI e NPOmueeHb MOWHO YAOHUMD
400 kpyenvix newernuil 8 06a pa3a meHvuLezo paduyca?

TOPT C I''TA3YPBIO. KeadpamHuutiic mopm obaum
ceepxy u no bokam 2aa3ypvio. Paspexcome e2o Ha 5 yesb-
HbLX KYCKO6 , 6 KOMOPbLX NOPOBHY U mopma, u 2aa3ypu.

JINIIITHUM ATIEJIBCHUH. B naockoil xopoérce 6 00UH
c0ll 6NJOMHYI0 Jedam 00UHAKO-
6ble Kpyzavle anenvCunvl. — 8 ps-
006 no 5 wmyk 6 kaxcdom (puc. 9 ).
Yoacmesa au nomecmumos 8 KOpoo-
KY ewé 00uH makoil anesbCut?

Puc. 9

Xynoxxuuk Mapus YcenHoBa
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MHEI'O@I'PAHHUK 3 @EMI/IYI‘@JIBHI/IH@BQ?

Jlerko HaiiT MHOTOTPAHHUK, BCE Irpa-
HU KOTOPOTO TPEYroJbHUKHU, — HAIPU-
Mep, mempaadp (TpeyrojibHas MUPaAMU-
na). Bcem m3BecTeH MHOTOTPaHHUK, BCe
rpaHy KOTOPOTO KBaaparThl, — kyo. MHo-
rme 3HAIOT M MHOTOTPDAHHUK, BCE I'PAHU
KOTOPOTO MATUYTOJbHUKU, — 000eKaadp.

A ObIBAIOT M MHOTOTPAHHUKH, BCe

rpaiy  KOTOPOro  IIeCTUYTOJbLHUKMU?
CeMUyroabHUKN?

Cpenu npaBUIbLHBIX MHOTOIDAHHHKOB
TaKuX yike HeT. Bojiee Toro, Takue mpu-
Mepbl HEBO3MOYKHO HAMWTHU CPEeAu B8bLNY-

KJlblX MHOTOTPAHHUKOB.

HokasbIBaTh 9TO MOYKHO TaK. Ecau y Kask 0l rpaHu
MHOTOTPAHHUKA He MeHee 6 BepIIUH, TO U3 (POPMYJIBL
Ui CYMMBI YIJIOB N-YTrOJbHUKA BUIHO, UTO CPEXHSSA
BeJIMUMHA yrjia 'PaHud He MeHbIe 1/3 mMOJHOTO yria
(120°). A c¢ apyroi#l CTOPOHBI, MOXKHO IOKAas3aTh, UTO
CyMMa YIJIOB IIPU KaKI0M 13 BEPIIIUH BITYKJIOT'0 MHO-
TOTrPAHHUKA CTPOTO MEHbIe MHoJHOro yria. Tak Kak
B KaKI0#l BepIuHe CXONUTCSI KaK MUHUMYM 3 I'paHu,
oJIy4aeM, YTO CPeIHsAA BeJIUUYNHA YIJia B TPAHU JOJK-
Ha O6bITh MeHbIIe 1/3 mosHoro yria. [IpoTuBopeune.

Ipyroe mOKasaTeIbCTBO IIOJYyUYaeTCA IMPU ITOMOIIK
dopmyasl ditiepa B—P+I'=2, cBasbIiBalolei Koauue-
CTBO BepIINH, PEOep U rpaHeil MHOTOTPDAHHUKA.

Ho eciu He TpeboBaTh BBIMYKJIOCTH,
TO — KaK 00HAPY KUJI COBCEM HeIaBHO! —
TaKue MHOTOTPDAHHUKU CYIIeCTBYIOT.
Ha cuenpyiomieii crpanuiie u300pakéeéH
12-rpaHHUK C CEeMHYTOJbHBIMHU TIpa-
HaAMU, HaigeHHbIM [IsBumom Makkywu,
U er'0 Pa3BEPTKA.

ITo cceinke kvan.tk/7dode B mHTEpHE-
T€ 9TOT MHOTOTPAHHUK MOYKHO PaccMO-
TPETh C Pa3HBIX CTOPOH. A eIre Jydire
CKJIEUTH MOJeJIb M3 OyMaru, HOJIb3ysACh
passéprroii kvan.tk/7dode-fold

3amaua. [IpungymaiiTe MHOrOTPaHHUK,
BCe I'PaHU KOTOPOTO — MIECTUYTOJHLHUKMU.

Ykaszanue: Bam IOMOKeET CKeJeT Kyoa.



XynoxxHuK Asekceii Baiitaep
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Mapuna MosriuaHoBa

Wu Chien-Shiung
31.05.1912-16.02.1997
®Doro: u3 apxuBOB AMEepUKAH-
CKOT'0 MHCTUTYTAa (hU3UKYU

OpnmHo U3 3IaHUN YHUBEPCUTETAa
B HanKuHe, COBpeMeHHBIN BUT
doro: airbus777, flickr.com

— . - -
OxeaHcKU JaitHED
«IIpesugnent I'yBep»
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BY II3IHBCIOH

NwMmsa sToi KeHIITUHBI HEe OUeHb M3BECTHO BHE YUEHOTO
mupa. Bo-miepBbIxX, 3acay:keHHasa HobeaeBcKas mpemMusa
el Tak W He JocTaJjach. Bo-BTOPBIX, KUTAWCKHE MMeHa
IIJIOXO 3alloMUHAIOTCA eBpomneiinmamMu. A 3pa. Beabp By
I[[3saHbCIOH HA3BIBAJIM <«KOPOJEBOU SAIEPHBIX MCCJIENO-
BaHUI», «mepBoil Jeau (GpuU3UKU», «KUTarickoir Mapu-
eiit Kiopu». Unau ipocto «Magam By» — Bcem u Tax OBLIO
IIOHATHO, 0 KOM HIET peub. Beab oHa Oblyia OJECTAIITUM
9KCIIEPUMEHTATOPOM U aBTOPOM OJHOTO M3 CAMBIX YIM-
BUTEJbHBIX OITBITOB B UICTOPUU (PM3UKU — OH U ceiuac mus-
BeCTEeH KaK «OIIbIT By».

T'azera «Hbio-Mopk ITocT» mucana: «¥Y 9Toil CKpPOM-
HOU KEHIMHBLI XBAaTUJIO CHUJI HA TO, UTOOBI COBEPIIUTH
HETOCUJIbHOE IIeJIbIM apMHUAM: OHA IIOMOTJIA Pa3pyIIUTh
TO, UYTO CUUTAJIOCH 3aKOHOM IIPUPOIBI» .

YEPE3 OREAH

By lI3anbCcioH poauiiach B TOpOAKe HEIMOLAJEKY OT
IMMauxas. Tam He OBLIO IIKOJIBI AJIS JeBOUEK, II09TOMY €€
OTIY — MH)KEHepy — IIPHUIILJIOCH TAKYI0 IIKOJIy OCHOBATH
u BoariaBuThb. Ilorom By lI3saHbCIOH cTasa CTyAeHTKOM
B Haumkwune, rae mayuyanaa maremaTuky u ¢pusuxky. Kak
IIOJIO}KEHO MOJIOABLIM, ObLIa MHOJUTHYECKOW AKTHUBUCT-
Koui. Kax omHOI u3 JYyUYIINX CTYAEHTOK, €l CXOIUJIU
C PYK HEKOTOpBIe HAPYIIEHUA U JaKe YUaCcTue B CUAIUYe
3abacToBKe. Ho oHa moHmMMAaJIa, 4T0 AJId 3TOr0 HALO OBIIO
ocTaBaTbhCA OAHOU U3 JYUIINX.

ITorom, BOo Bpems HayuHoul paborel B Illamxae,
el IocoBeTOBaJIM 3amuinath auccepranuio B CIIIA,
u B 1936 roxy By ornpaBunaces B Kanmudopuuio Ha Kopa-
0Jie uepe3 Tuxuit okean. Iliblau OHU ¢ MOAPYTroil — ABE
IeBYINKY, GUBUK U XUMHUK. MosKeT ObITH, TOraa By emé
paccumThIBaJIa, YTO BEPHETCA Uepe3 HEeCKOJIbKO JeT. Ho,
MOIIPOINABINNCE C POAUTEAMM Ha MIaHXAWCKON IIpHcTa-
HU, OHa 0OJIbIIIe UX He yBUIeJa. Bropas MupoBas BoliHA,
a 3aTreM cMeHa BJjacTu B Kurae CIMIIIKOM HOJITO He IIO-
3BOJISLIIN e IIPHUeXxaTh JOMOM.

B CIIA moao:xenue By ObLIO HEIPOCTHIM: JKEHIITU-
Ha, KOTOpas 3aueM-TO XOuUeT JeJjlaTh Kapbepy B HayKe,




KOPOJIEBA
JIABOPATOPUN

K TOMY Ke mpues:kad us3 Asuu. Tem He meHee By okasa-
Jach B yHUBepcuTeTe BepKJii, OMHOM M3 IJIaBHBIX I€H-
TPOB sAAepHOU ¢usuku B Mmupe. 1 ycnesa mopaboraTs mof
PYKOBOJICTBOM JIBYX «3BE3] IIePBOM BEJIUUYNHBI»: OPHECTa
Jloypenca — 6e3 martu muayT HoGesneBckoro jaypeara 3a
co3maHue IUKJIOTPoHA — 1 IMmiano Cerpe, Ubsa «HOOEJIEB-
Ka» 3a aHTUIIPOTOH Oblja eIllé BIepeau, HO APyrue OT-
KPBITUA (IBa HOBBIX XUMUYECKUX DdJIEMEHTa U «OpPYy Kei-
HBIII» M30TOI ILTYTOHUSA) COBEPIITAJINCH KaK pas Toraa.

By sammruiaa aucceprammio B 1940 roxy; uepes
IBa ToJla OHa BBINLIA 3aMysK 3a (pusmka Jloxa Ians.
Ho ycTpouTthbcs Ha uccaenoBaTeIbCKYIO paboTy I JKeH-
IMUHBI-KUTAadHKY B KamndopHun OBIJI0 HEIIPOCTO, 1 OHU
¢ My;KeM IIepeexajii Ha BocTouHoe modepe:xnbe CIITA.

3necs B 1944 romy, paborasa B KonymbOuiickoM yHU!-
BepcureTe (Hpio-Mopk), By I[3gHBCIOH cTajla y4acTHH-
et MaHX3TTEHCKOTO IIPOeKTa — IPOrpaMMbI pa3paboTKu
SAMEPHOTO OPYKusa. B 5TOM mpoexTe ObLIN 00BHEeIUHEHBI
BBIXOAIIBI M3 MHOruX crpaH — Ilaiiepac u Bere us I'ep-
manuu, @punt u Batickond us Asctpun, Tennep u Ciu-
aapn u3 Bearpun, @epmu usz Uranunu, KuctakoBcKuit 13
YKpauHBI... A BOT KHUTalIleB, Ka’KeTcs, IpeJCcTaBJIsajIa
ToIbKO By, paboraBiiiasg HajJ IporpaMMoOl o0oralfeHusd
ypaHua. Ilocyie BoiiHbI OHa TaK u ocTaJjachk paborats B Ko-
JyMOUMCKOM yHHBepcuTeTe. Pomamia cblHa — KOHEUHO,
oynaymiero ¢usuka. Ilosmyumaa moasKHOCTH IIpodeccopa.
CryneHTsl HasbIBaIu €€ «jenu [IpakoH» — 10 muMeHu Opa-
BOI KOPOJIEBBI MUPATOB N3 KOMHUKCOB...

Ho ri1aBHOE OTKPBITHE OBLIO BIIEPEN.

3EPKAJIO TPECHYJIO

YT00OBI HOHATH 3TO OTKPBITHE, HAIIPAKEM BooOpasKe-
Hue. IlpeacraBum cebe mMup, rae Bce (pusmuecKme IIPo-
IlecChl Te JKe, UTO U Y HAC, HO CKOHCTPYUPOBAH OH KaK
3epKaJIbHOE OTpaskeHure Hamiero mupa. B 20-e roasr mpo-
ILJIOTO BeKa (pusmKm chpopMyInpoBain 3aKOH COXpaHe-
HUS YETHOCTH, COTJIACHO KOTOPOMY BCE IIPOIIECCHI B 3TOM
HOBOM MUpe OyAyT TaKUMU Ke, KaK y Hac, TOJbKO IIpa-
BOE€ U JIEBOE IIOMEHAIOTCA MECTaAMMU.

BEANKHUE

N

By I[3aHBbCIOH B MOJIOOCTH

CoxpaHeHMEe YETHOCTU

11



BEAHUKHE
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[ M. Mapnwep

HAE STOoT I_] PAB lﬁIi:I«
wse: Ml JIEBBIH MHP

O0J103XKa KHUTT
Maprura I'apnaepa
«ITOT IIPaBHIH, JIEBBII MUD»

HanpasieHue
9JIEKTPUUECKOT0 TOKAa

IIpoBogHUK

~

~
S

RS
| L

Kowmmac

Puc. 1. MarguTHoe 1moJie
BOKPYT IIPOBOTHUKA C TOKOM
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BY II3IHBCIOH

B camom gesie, BCOOMHUM CTAThIO «¥ 3epKajia»
(«KBantuk», 2017, N26). Bokpyr 1 BHyTpH Hac eCTb MHO-
I'0 MOJIEKYJI, KOTOPbIe HECOBMECTHUMbI CO CBOMMU 3€PKAaJIb-
HBIMU OTPa’KEeHUSIMU, KaK HECOBMECTHMMbI B IIPOCTPaH-
CTBe mpaBas u JieBad pyKu (uam mHorm). [losTomy, momas
B 3a3ePKaJIbHBIN MUP TaKUMU, KaK €CThb, Mbl HE CMOYKEM
TaM HOPMAJILHO KUTH — IIOIBITKA COBMECTUTDH HAIIl opra-
HU3M C «3€PKaJbHBIMI» MOJIEKYJIAMHU IIOJO0HA ITOIBITKE
HaJEeTh Ha JIEBYIO HOT'Y IPaBbIii O0TUHOK. A BOT €CJIU U MO-
JIEKYJIBI BHYTPH Hac TOKe 00paTATCS B CBOU 3epPKaJIbHbBIE
OTpa’KeHUs, TO BCE XOPOIIIO — HPaBbIA OOTUHOK TakK Ke
JIETKO HaJleBaeTcsA Ha ITPaBYI0 HOT'Y, KakK JIEBBII Ha JIEBYIO.

Ho pelicTBuTesbHO JM 3a3€PKAJIbHBIA MUP HUUYEM
MIPUHITNIINATIBHO He OTJINYAeTCs OT HaIllero?

3aMeuaTe/JbHBLIN MOMyJasapu3aTop HayKum Maprun
l'apgHep B KHHre «JTOT IIpPaBbIii, JIEBBIA MHP» cdoOp-
MYJHUPOBaJ 3ajauy, KOTOPYI0O OH HasBajJ <«IIPO0JIeMOM
Osmbi». IlycTh MBI CMOTJIM CBSIBATHCS C ITMBUJIM3AIIUAEH
(He 00sa3aTeIbHO UeJIOBEUECKOi1), :KUBYINel Ha JAJEKOM
IaHeTe. 3aKOHBI (DUBUKU TaM, €CTECTBEHHO, TaKUe JKe.
MpbI MO:KeM mepenaBaTh IIOCPEICTBOM PAaJNOBOJIH JIIOOBIE
TEKCTOBbI€ COOOIIIEHUA €€ JKUTEJNAM, HO HeT HHUKaAKUX
IIPeaMEeTOB, KOTOPbIE U MBI, 1 OHM MOTJIM ObI BMECTe BU-
netb. CMo:KeM Jiu MbI O0O'bSICHUTH MM, UTO TaKO€ JIeBOe
U IIpaBoe?

3agaua KasKeTcd 3aMaHUMBO IPOCTOM.. HO IIPOCThIE
IIOAXOAbI He paboTaioT.

Bor mpumep. B mIKOJABHOM Kypce 3JIeKTPHUUecTBa
¥ MarHeTHU3Ma eCTh «aCUMMEeTPUYHbIEe» IIpaBUJja — TaKue
KaK IIpaBuJO OypaBunKa. BodbMéEéM ITPOBOAHUK, B KOTO-
POM 3JIeKTPUUYECKUIl TOK HAIIpaBJIeH BBEPX, M IIOMECTUM
panom ¢ HuM Kowmimac (puc. 1). Corsacuo mpaBuiy Oy-
paBUMKa «CEeBEPHBIM» KOHEI CTPEeJIKU KOMIIaca, Pacio-
JIO}KEHHOT'O 3a IIPOBOAHUKOM, OyAeT MOKAa3bIBaTh Ha.Jle-
80, a Tepejn IIPOBOJHUKOM — Hanpaso. 3amada pereHa?
Het! IToTromy uTO HeT cmocoba O0BSIACHUTHL O0UTATEIAM
TaJbHEeH IJIaHEeThI, UTO TaKoe IJA 3eMJAH «CEeBEePHBIN»
U «IOYKHBIA» IOJIIOCHI MarHuTal



KOPOJIEBA
JIABOPATOPUN

Wnu, ckakeM, IIOTOKM BOABLI M BO3AyXa Ha 3eM-
Jle HeCHMMEeTPHUYHBI M3-3a BpaIlleHuA IIJIAHETHI BO-
Kpyr cBoeii ocu. B CeBeprHoM mosyinapuu 3eMJIn Be-
TPhl B IIUKJIOHAX B3aKPYyUYMBAIOTCA IIPOTHUB YaCOBOI
CTPEJIKH, OCTaBJIsAA 00JIaCTh HU3KOTO JIaBJIE€HU CJIeBa,
a B IO;xaHOM — Haobopor. Ho kKak 00bACHUTH MHOILIA-
HeTsaHaM 1po CeBepHoe m HO:KHOe mOJIyIIapus U PO
HaIIpaBJIeHNUe BpallleHs IIJIaHeThI?

M Bcé-TaKu 0Ka3aJIoCh, UYTO PEIIeHNe eCTh!

B (pusuKe u3BecTHEI UeThIpe TUIIa PYHIaMEHTAb-
HBIX B3amMojencTBuii. IlepBble — rpaBHUTAIIMOHHLIE
(Omaromapss UM MBI IPUTATHBaeMcsaA K 3emJe, a He
yJaeTaeM B KOCMHUYECKOE IPOCTPAHCTBO). Bropbie —
9JeKTPOMarHuTHele. TpeTbu — CHUJILHBIE, KOTOPbIE
YAEePsKUBAIOT IIPOTOHBI M HEHTPOHBI BMECTe B ATOMHOM
anpe. W1 derBépThle — cJyiabble B3aMMOJENCTBUSI, KOTO-
pble, HAIIpUMepP, OTBEYAOT 3a MpoIlecchl OeTa-pacnazna (To
eCTh pacmajja aTOMHOTO SApa C HUCIyCKaHUEM 3JIEKTPO-
Ha).! 1 ecaiu Ipo mepBble TPU THUIIA B3aNMOAEHCTBUI BCe-
raa ObLJIO M3BECTHO, UTO OHM OYAYT OAUHAKOBEI B HAIIIEM
U 3ePKaJIbHOM MHUPE, TO CO CJIA0OLIMU B3aMMOEMCTBUAMU
emé K cepesmue XX BeKa OocCTaBaJMCh HescHocTu. Pe-
3yJILTAaThl HEKOTOPBIX OMBITOB C OIPEAeJIEHHBIMU KOPOT-
KOXKUBYIIIUMH 3JIEMEHTAapPHBIMHU YACTUIIAMHU JajKe Jierde
OBLTIO0 O0'BSCHUTDH, OTKA3aBIIHNCHL OT 3aKOHA COXPaHEHUS
yérHocTtu. Ho KaK OTKas3aThCA OT TOTO, YTO AECATKU JIET
CUUTAJIOCH 3aKOHOM ?

IBa ¢pusuka-reopetuka, Jiu lIsyungao u dAur YixkosHb-
HUH (06a 3IpPaBCTBYIOT A0 CHUX IIOp), oOparuanch K By,
KOTOPYIO OHM 3HAJU KaK OJIeCTAIIEero CIenuajJucTa Io
Oera-pacmany. I moxm eé pykosoacTBoM B 1956 romy
OBLTT IIOCTaBJIEH OIIBIT, B KOTOPOM HCHOJIb30BAJICSI KO-
0anbT-60 — HMCKYCCTBEHHBIN pPaAMOAKTHUBHLINA W30TOII,
KCTaTH, II0 CeH AeHb IPUMEHIIOMINNCcA B MegunuHe. Ero
sipa UCIIYCKAaIOT 9JIEKTPOHBI B X0/e OeTa-paciaga:
9Co— ¥Ni+e +v.

1 Cm. crarsio B.Cuporsl « BHyTpr aTOMHOrO sfpa: CHJILHOE U cjaaboe»
B «KBauTure» Ne 8 3a 2019 rox.

BEAHNKHUE
YMbI

i)

IMuknon vax Ucnanaueit,
(goTorpadgua us KocMmoca
®oto: NASA

«9'mo moxcem bbLmbv xyoxce,
uem 6038paULAMbCsL 00MOLL
u3 rabopamopuu u eudemsow
NOJLHYI0 PAKOBUHY ZPA3HOLL
nocyovi? Toavko He x00umb
8 abopamopuio!»

By I[3aHbc0H

13




E KHUE
U BY II3AHBCIOH

By IOMECTHJa COJIb KoOaJbTa B CHJIBHOE Mar-
HHUTHOE II0JI€ BHYTPpM KaTYIIKMN C 3JIEKTPHUYECKHNM

«3€epPKaJIbHaA» IIJIOCKOCThb

HncxogHasda «3€pKaJibHad»
KADIHES “ : | KApTHHA TOKOM — 9TO MO3BOJIUJIO «BBICTPOUTH» sApa Kobasb-
|
o I ir Ta-60 GoJjiee UM MeHee B OJHOM HAIIPABJIEHUU, TaK
m | o o
;0’ S r : = KaK OHU 00J1aJal0T MAarHUTHLIMU cBolicTBaMu. UTOOBI
o =5 o
;% o B " £ 5% 9TOT CTPOU He cOMBAJICS U3-3a TEILJIOBOTO JBUKEHUS,
N f s B
E = § 1 5@@ oOpasel cuJabHO oxJaknaau. VI manabiie Hamo OBIIO
[<] % I S
é 5 g . o £ 3aperuCTPUPOBATH, KyAa DJEKTPOHBI BBLIETAIOT W3
gg% I S22 sanep. Ecau Obl 3aKOH COXpaHEHUA YETHOCTU COBJIIO-
< 4 i < 7N
SR @‘::;-_-. MLa E© S  mgajicd, OMMHAKOBOE YMCJIO 3JeKTPOHOB BBLLIETAJIO ObI
- e @ B HaIIpaBJIEHUYW MArHUTHOTO II0JIS ¥ IPOTUB HETO...
1 KoOaJjipTa ,
1 Séij( Ho okasamoch, uTo aT0 He Tak! Boisbias uacTb
MarsnTHOE 1 4 8 9JIEKTPOHOB BBLJIETAJIa <«IIPOTHUB MOJII» — TO €CThb
{ 3S
frore | Hanpa]'meHHe 'l La C «IO’KHOTO» KOHIIA fAJpa, ecJu pPacCMaTpPUBATHL €ro
H OJIEKTDHUHE"  TH- KaK KPOIITeYHBIN MaruuT. A 9TO 3HAYUT, YTO IPHU 3eP-

| CKOr'o TOKa -
KaJIBHOM OTPpaMXE€HHNU TOU e YCTAaHOBKH, I'1€ HallpaB-

JIeHWe II0JIA M3MEHUTCA Ha HPOTHBOIOJIOMKHOE, CIMMe-
TPUH yKe He Oyzer (puc. 2)!

To ecTh Ha caMOM [lejie COXPaHEHUsI YETHOCTHU HET:
HaIll MUP OyZeT OTJIMYaThCA OT 3ePKAJIbHOTO OJsaromgaps
MMEHHO TaKUM IIpolleccaM, KOTOPbIe OCTaHYTCA KaKHU-
MU OBLIN, He IIepeXos B CBOU OTpaskeHus. EcTh xopo-
Ilee cpaBHEHUe: mpeacTaBuM cebe aABa ITKada, KoOTopble
BBITJIAAAT KaK TOUYHOE OTpasKeHwe apyr apyra. Ho me
COBCEM TOUYHOE — IMOTOMY UTO 00a coOpaHbI Ha ITypyIax
C IpaBoil pe3n0oii...

Puc. 2. Cxema omnwiTa By

Bonndranr Ilaymu u By I3subcion CoOTBETCTBEHHO, MBI MOXKEM PEIINThL W IPOo0IeMy
oo LUIP ol ari Vsl O3MBI — IIPOCTO TIPEJIOKUM MHOIIAHEeTAHAM ITOBTOPUTH
Archives, Segre Collection
onbIT By!

duszuKk; Bcero Mmmpa ObLIN IIOTPSACEHBI. Boiabpraur
ITayniu mHe Bepmi: «ITo moaHad uyinb!». Puuapn Peiin-
MaH mpourpaJ 50 mo1apoB, KOTOPhIe OH 3apaHee MocTa-
BHIJI HA TO, UTO OHNBIT He IMOKAXKET HapYIIeHUA YETHOCTHU
(3aTo BIOCJIEACTBUY OH T€OPETUUECKU OO0BACHUJ 9TO HA-
pyirenune). JleB Jlammay mompo6GoBay chopMyIupPOBaTh
HOBOE IIPABMJIO: MOJKET ObITh, MUP, HEOTJINYNMEIIA OT Ha-
IIeT0, BCE-TaKU MOKHO IIOCTPOUTH, €CJIU He TOJBbKO HC-
IMOJIb30BATh 3€PKaJIbHOE OTPakeHne, HO U OJHOBPEMEHHO

By U;Sf.{HI:CI.OH, 1963 rop,
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KOPOJIEBA
JIABOPATOPUN

3aMEHHUTh BCE YAaCTHUIIbI Ha aHTUYACTUIbI. BIrpoueM, Kax
IIOTOM BBISICHUJIOCH, 1 9TO TOKE HEe COBCEM BEPHO...

V:xe B caenytomiem rony JIu Izyngao u dAur YixosHb-
HuH noayunan HobGeneBcKyio npemuio. By Oblia ymoms-
HyTa Ha I[ePeMOHUN HaTrPaXKAeHUA — HO U TOJIBKO.

TAJBHEHNUIIEE

By mpopom:kana paborars. Hanmmucana KHury mo 0Oe-
Ta-pacmagy. YCIeNIHO 3aHMMajJach pPasHOOOPAa3HBIMU
uccaenopanuamMu. B 1973 rogy HakoHeIl IIOJIy4Ynia BO3-
MOJKHOCTH CHE3JUTh Ha POAUHY, HO 9TO ObLIa I'pyCcTHAS
moe3Ka: BO BPeMs KHTAHUCKON «KYJbTYPHOM PEBOJIIO-
OUK» TOTUOJIU €€ AAnA M OpaT, a MOTWJIBI POAUTEJel
OBbLIM Pa3TPOMJIEHBI.

K sTomy Bpemenm 3acayru By y:ke cTaju IIIHPOKO
npudHaBaTbcsi. B 1975 romy oHa cTaja IIpe3ugeHTOM
AMepuKaHCKOro (pu3mueckoro oodmiectBa, B 1978 — mep-
BBIM JiaypeaToM mnpemMun Bouabha mo (pusukre, OLHOIM
13 CAMBIX IPECTHKHBIX HAYUYHBIX IIpeMUiil B Mupe. Burin
U JOeCATKH IPYrux Harpajg u 3Banuii. Y OblIu myoamy-
HbIe BBICTYILIEHUSA, B KOTOPbIX By Il3saHBbCIOH roBOpHU-
Jla 0 Ba)KHBIX IJId Heé mpobsemax. B Tom umcie o mpaBe
Y BO3MOXKHOCTU JJISI JKEHIIMH 3aHNMAaThCA HAYKOU Ha-
paBHE C MYKUNHAMMU.

«$1 comHEBalOCh, YTO HAUJAETCA HEIIPEAB3ATHINA UeJI0-
Be€K, KOTOPBIM CUHTAaeT JKEHIMH HeJIOCTATOUYHO HHTEJ-
JIeKTYaJIbHBIMHU AJIS PA0OTHI B HAYKe U TEXHUKE» .

«He gymaro, 4To OJisi KPOIIIEUHBLIX ATOMOB M sJEp,
MaTeMaTudecKux cuMBoJioB muu wmoJsekysn I[THK ects
XOTh KaKasa-TO Pa3HUIA, KTO UMY 3aHNUMAETCA — MYKUU-
HBI UJIN JKEHIIUHBI» .

By IIzauabcion ymepsa 16 deBpansa 1997 roma. Ee
mpax 3axopoHeH B Kurae, HemogaaéKy OT IIIKOJbI, KOTO-
pyio By-orer ocHOBaJ pagu gouepu. Bo gBope aTOM# KO-
JIBI eHi IIOCTaBJIeH HaMATHUK.

A B KocMoce Kpy:kutca acrepoun 2752 By lI3saHb-
cion. Ero Tak masBasam emié B 1990 rogy — penkuii ciay-
yaii, KOrjga acTepouj MHOJYUYMI HMs YUYEHOrO IIPU ero
JKU3HU.

BEANKHUE
YMbI

by

JIu I13ynnao

Aur YxsHBHUH
doto: Nobel
Foundation archive

ITamarauk By IIz3saubcion
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FHETLIPE 3A0AUM NI
Banepusa Cupora % QP‘EI

o P~ ~ L M
1. Tynasa jgeroM 1o cagy JIeKOpPaTHBHBIX
pacrenuii, Baca oOpaTug BHUMAaHNE, YTO OT
ONHUX JepeBbeB TeHU KPYIJble, OT APYIUX —
BBITAHYTHIE, OBAJIbHELIE, OT TPETHUX — U BOBCE
C OCTPBLIMH yIJaMu... IloueMy Tak MMOJIyYaeT- «
ca? Kakoil (popMbI TeHb OT IWHUU, OT IIapO-
BUIHOTO KJIEHA, OT OOBIYHOM €K ?

2. NzamepbTe BBICOTY »KMBOTO B3POCJIOTO Je-
peBa U AuaMeTp ero crsoja. IIuiaure nepeso
sanpermaercal HalifnTe HeCKOJBKO CIOCOO0OB
3MepeHUs U CDABHUTE PE3YJIbTATHI.




3. Bce 3HaIOT, KaK OompeeuTh BO3PAaCT Je-:
' peBa IIO ero CIMJIYy — IO KapTHUHe I'OJO0BBIX KO- |
Jiert Ha mHe. A OM0JIOTH YMeIOT U3MePSATH C Ta-
KO# 7K€ TOYHOCTHIO BO3PACT KMBOTO JepeBa,
He cuuuBas ero. Kak oHu 9To menaoT?

_—
{ S
4. Ilouemy cnuJIMBaTH TOJICTHIE |

BETKHU CaLOBBIX U OPYTUX Jepe-
BBLEB JIerye OCeHbI0, YUeM BeCHOun?

Xynoxxauk Mapua Ycennosa
OTBeTHI — B CJIeAYIOIIEM HOMEDE.

o L]



KAK 3TO YCTPOEHO

UCTOPUS O NOABLEMHOM CUNE KPbIA,

unu KAK NNOJIb3OBATEJ/IN MHTEPHETA
cnopPuinun ApPyr ¢ APYromM

Hauném ¢ nputuu, KOTOPYIO CEMb C IIOJIOBUHOU Be-
KOB HasaJ HalucaJ BeJUKUui nepcuickuil most Ilxama-
aenauH Pymu; ctuxu nqanbe B nepeBoae Hayma I'pebHeBa:

Boin npueedén 015 0003peHbs CAOH
U 6 Hexoe cmpoenve nomMeuéH.
9mob nodusumosbcsa Ha makxoe 4yoo,
Hemano npa3dnozo cobpanoce nioda.

Ho 6 nomeueHbe movma 0vlaa YepHa,
U nwdu moavko mpozanu cJioHA,

U cpasy e dpyz Opyezy 6 6030y dernve
Buickasbieanu paznole CYynrcoerbs.

Iloznadun kmo-mo xobom u u3péx:
«Ha #énob caon noxoixc, Ha 6000CMOK».

ITompozas yxo, #eHwurna cKkasana:
«He omauyums caona om onaxanal»
H kxmo-mo, mponye HozYy, 60CXUULEHHO
Crasan, wmo c/oH KaK HeKas KOJLOHHA.

Hpyezoit owynan 60k u monsua: « Cion
Cropeil 8cezo noxox HA WAXCKULL mMPoH!»

Buvigaem mak nogciody: mpakx u mvma
Jlwdeil ruwaom 36aHbs U YMa.

Mesx mem ux pasnomvicaue, nOH ALY,
Hcueszno 6 om ceeyeHvsa ceeuku Maoll.

Ber cmpocure, mmpu uéM 3xech KypHaa «KBaHTUK»
U ToOuHbIe HayKu? I[ejio B TOM, YTO 3Ty MPUTUYY A BCIIOM-
HWUJI, 3alyMaBIIIUCh HAJ OJHUM CIIOPOM, KOTOPBIA IIOCTO-
AHHO BeIETCA B MHTEPHEeTe: KaK BO3SHUKAET MOABEMHAA
cuJa KpblLja, IOAAePIKUBAIOIAsd CAMOJIET B Bo3ayxe?

IlepBoe 00BsicCHeHWE MTOABEMHOM CHUJIBI OCHOBAHO
Ha npuHIune Bepryain. YToObI TOHATH CAM 9TOT 3aKOH,
paccMOTpUM KUAKOCTb, TEKYIIYIO II0 TPyOe, B KOTOPYIO
BCTPOEH YYacCTOK YMEHBIIIeHHOro auameTrpa. SIcHo, uTo
HaA 9TOM YYacCTKe CKOPOCTh KUAKOCTU yBEJIUUUTCH, IIO-
cJie BBIXOJla M3 HEro BepHETCA K MepBOHAYAJIbHOMY 3HA-
YEeHWI0: Beb W Uepe3 IIHPOKYI0, U Yepesd Y3KYyI TPyOoy
3a OJJHO W TO K€ BpeMsd IOJIKHO ITPOTeKaTh OJHO W TO
JKe KOJIMYECTBO JKUAKOCTHU, a 3HAUUT, CYysKeHHe TPYOBI
JOJIXKHO KOMIIEHCHUPOBATHCA YBEJIMUEHUEM CKOPOCTHU: 9TO
TaK Ha3bIBaeMbIU NPUHUUN HENPEePbLEHOCMU.



31ech CKOPOCTh 0OJIbIIIE!
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31ech naBiieHNe MeHbIIe!

A renepns cupocuM cebs, TAe AaBJIeHUE KUIKOCTHU
0oJsbIlle: B IMUPOKUX YUYACTKAX TPYObl UJAUM B Y3KOM?
Ilpunyun BepHyanu yTBep:KIaeT, YTO AaBJeHUE B y3-
KOM ydYacTKe TpyObl, KaKk 9TO HU YIUBUTEJIbHO, MeHbULE,
YyeM Ha IMUPOKUX ydacTKax! UToObI 060CHOBATH 9TO YT-
BepIKJeHNe, CIIPOCUM cebs: 3a CUET Uero Bojga HaOmpaer
CKOPOCTh BO BXOAHOM IlepexonHuke? UTob6bl BoJga pasro-
HsJIAaCh, JaBJeHUe Ha IITMPOKOM BXOJe B KOHYC JOJIKHO
OBITH OOJIBIIIE, UeM HA Y3KOM BBIXOJle U3 HEero, nHaue HU-
KaKoTo pasroHa He mpousdoigeT. Takoe Ke paccyKiaeHme
CIIPaBEAJINBO JIJIsl BEHIXOJHOTO MePEeXoTHNKA: YTOObI BOJA
3aMe/JIsaach, JaBJIeHre Ha IIIMPOKOM BBIXO/e U3 KOHyca
JIOJIZKHO OBITH 0OJIbIIIE, YeM Ha Y3KOM BXO/Ie B HETO.

Kax c¢ momomibio mpuHIuiia BepHY/IIN MOXKHO 00b-
SICHUTh BOBHUKHOBEHUE TNOJBEMHOU cuJibl KpbLaa? Pac-
CMOTPUM OOTEeKaHWe KpbLJIa C TOUKH 3PEHUA UYeJOBEKa
B CaMoOJIETE: [IJIsl HETO CaMOJIET HEITOABUIKEH, a BO3AYX Ha-
JIeTaeT Ha CaMOJIET cIlepefu U o0TeKaeT (hIo3esaK U KPbI-
JabdA. ITycTh KPBLIO caMOJIETa «KJIACCUYECKOe» U MMeeT He-
CUMMEeTPUYHBIN MPODPUIb, CBEPXY 00Jee BBIMYKJIBIM, YeM
caugy. Cuepenu mpouiab «Tymoil», a ero 3amHAA KpPOM-
Ka — ocTpas, 4ToObl 3a Hell He BO3HMKAJIO HEXKeJJaTeJlb-
HBIX Buxpei. IIpu oOTeKaHMU TAKOro KpBHLJIA BO3TYXOM,
«TPYyOKM TOKAa» HAJ KPBLJIOM KaK OblI ITOAKUMAIOTCS BBIIY-
KJIBIM IPENSATCTBUEM U OKa3bIBAIOTCS 0oJiee Y3KUMU, YeM
Iof, KPBLJIOM. A TOTJ]la ¥ CKOPOCTb BO3AyXa B HUX BO3pac-
TaeT; IpaBAa, BpeMs, 3a KOTOPOe BO3AYX OrmbaeT KpPBLIO
C PaBHBIX CTOPOH, MOJKeT pasjmuarbesa. Ho mo mpuHIUIIY
Beprysiu npu Bo3pacTaHUM CKOPOCTH JaBJIEHUE B «TPYO-
Ke TOKa» yMeHbIaercsa. M TeM caMbIM JaBjeHUe Hal

31ech CKOPOCTh 00JIbIIIe
U JaBJIeHne MeHbIIe!

< KAK 3TO YCTPOEHO




KAK S3TO YCTPOEHO >prmo1v1 MeHbIIle, YeM [JaBJieH1e IMOJ KPBLIOM. JTa pas-
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HOCTB JIaBJIEHUH U CO3JAET HOABLEMHYIO CUJY, 32 CUET KO-
TOPOM JIETAINY CAMOJIET JEPIKUTCSA B BO3IyXe.

Ho B aTOM MecTe, KaK BOAUTCS, IMIOABIAETCA KPUTHUK:
«BnI 3HaeTe, YTO CAMOJIETHI MOT'YT JIeTaTh BBEPX HOraMu?
Ho xorpa caMoJIET JIeTUT BBEpPX HOTaMU, Y HErO M KpPBI-
Jo mepeBépuyTo! W ero momnéMHasA cumja HalpaBJeHA
He BBEPX, a BHU3 — TyJa sKe, KyJa HaIpaBjeHa CuJja Td-
s)kectu! Ho Torma caMoJIET IIOJ COBOKYHHBIM JIEeHCTBHUEM
ATUX CUJI TOJYKEH PYXHYTh BHIU3, & OH BCE TAKU JIETUT!»

Ye0BeK, 3HAKOMBIA TOJBLKO C TaKUM OObLACHEHU-
eM, OCTaéTcsa O0eCKYypasKeHHBIM. A KPUTHUK J00aBJIsdeT:
«U BoOOIIIE, V COBPEMEHHBIX CBEPX3BYKOBBLIX CaAMOJIETOB
mpoduab KPbLIa BOBCE HE TaKOU, KAaK BhI TYT HapHUCOBA-
au! OH TOHKWHN 1 CUMMETPUYHBINA. KaK JKe Takoe KPBLIO
CO3IAET MOABEMHYIO CHIIIY ? »

BospaxeHue pe3oHHOe, U MBI IPOCUM KPHUTHUKA AATHb
cBOé o0bacHeHue. 11 oH HaM OoTBeUuaeT, YTO KOTJa CaMO-
JIET JIETUT, €r0 KPBLJIO O00TEeKaeTCcs BO3MYyXOM IIOJ HEKO-
TOPBIM YTJIOM aTaku (IPUMEPHO TaK, KaK BO3AYITHBIA
3Mell, TOJBKO ¢ 0OJIBIIIEH CKOPOCThLIO). I o0TeKaHme KPhI-
Jia OKa3bIBAeTCA HECUMMETPUYHBIM: IIOJ KPBIJIOM BO3IYX
TEUET MJIABHO U HAaKMMaeT Ha HeTo, MOBBIIIAA JaBIeHUE
CHM3Y, a BOT HaJ KPbLJIOM MPOUCXOAUT CPBLIB IIOTOKA, IO~
TOMY YTO KPBLJIO KaK ObI 3aCJOHSET IJIs BO3AyXa Ty 00-
JIaCTbh, KOTOpad 3a HUM, U 3/IeCh BOSHMKAET 30HA 3aBUX-
peHuii, B KOTOPOU AaBJieHNE He MOBBIIIIAETCA, & OCTAETCA
0sIMBKHUM K aTMochepHOMY. VI mMeHHO 9Ta pa3HOCTh JaB-
JIEeHUH co3IaéT NoALEMHYIO CIJIY, 4 BOBCE He Balll COMHI-
TeJIbHBIN 3aKOH BepHyInu, — 1o0aBiaAeT KPUTUK B KOH-

I CBOCH peti. A B obGsiacTu 3aBUXPEHUN 3a KPHLIOM

IIOBBIIIIEHUA JaBJI€HUA HET

’ﬁ_,j_’b_b
\
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HOﬂ KPBIJIOM JaBJIEHHUE IIOBBIIITIAETCA M3-3a HaIloOpa Bo3agyXa

Kax caMmos€ThI jieTatoT BBEpPX HOTaMU, KPUTUK TOXKE
MOJKeT O0'BACHUTH: JeJI0 B TOM, UTO OHU BCET/a pas3Bopa-
YMBAIOTCA TaK, YTOOBI KPBIJIO MMEJIO IIPABUJIBHBINA YTOJI
aTaky II0 OTHOIINEHHUIO K IIOTOKY ¥ YTOOBI IIOABEMHAA
cuJjia TeM caMbIM Bcerza Obljia HallpaBjeHa BBEPX.



Kputuk orxoguT B CTOPOHY, a MbI 3aAyMbIBaeMCs.
Bcé-Ttakm Ha [J03BYKOBBIX CAMOJIETaX KPBLIO JdeJaJjun
BBIITYKJIBIM CBE€PXY, W HaBEepPHOE, 9TO MMEJI0 KaKOI-TO
cmeica? U Hey:ken mogbEMHAaSA cuUa, co3maBaeMas Ta-
KHUM KPBLJIOM IPU HYJIEBOM yTIJIe aTaK’, CTOJb HUUTOMXK-
Ha, YTO €0 MOKHO npeHeOpeun? Korma mbl 00 saTOM Oy-
MaeM, Ha CIeHY BBIXOJUT BTOPOM KPHUTHUK. «$1 cibImia
BCE, UTO BBI 3/1eCh TOBOPUJIM, — COOOIIlaeT OH, — U 3adAB-
JISIIO, UTO paccy:KJIaTh HAJ0 coBceM mHade. llejgo B ToM,
YTO KPBLIO, OyAb €ro mpodpujb HECUMMETPUYHBIM WU
CUMMETPUYHBLIM C HEHYJIEBBIM YIJIOM aTaKu, OTOpachI-
BaeT BO3AYX BHU3, 9TO WM HA BAIINUX PHUCYHKaxX BUIHO.
A pas Bo3mgyx orOpachIBaeTcs BHU3, TO HAa HEr0 CO CTO-
POHBI KpbLjJIa [OENCTBYeT cujaa, HalpaBJIeHHAas BHUS.
Ho Torma, mo mpemvemy 3axony Hovomona — «Jeu-
CTBHWE PABHO ITPOTUBOJEUCTBUIO», CJBIIIAJIN O TAKOM? —
Ha KPBLJIO CO CTOPOHBI BO3AyXa JEUCTBYET CHUJIa, HAITpaB-
JIeHHas1 BBePX, M OTO M €CTh IOABEMHAA CHJa KPBLIa.
A Bce BaIu pasroBOpHI ITPO 3aKO0H BepHYJLIN cOBepIIIeH-
HO HECOCTOATEJbHBI; U KCTaTU, HECUMMETPUUYHBIA IIPO-
¢dunp 6ymeT oTOpackIBaTh BO3AYX BHU3 U ITPU OTCYTCTBUU
CpbIBa, co3gaBasA IOABEMHYIO CHJIY, TaK UYTO IIEPBBIHN
KPUTHUK TOKe ObIJI eCJIU U IIPaB, TO HE COBCEM » .

CKOpOCTh BO3yXa M0 BCTPEUU CKOpOCTh BO3AyXa MocJie
C KPBLIOM BCTPEYU C KPBLIOM

—
(Y} \
< :7 PasHocTh cKOpOCTE

W BoT Takoii y aBTOpa IIEPBOTO OOBSICHEHUA U ABYX
ero KpUTHUKOB MoJiydyaercsa pasroBop. OHU CIOPAT APYT
C OIPYTOM 10 M3HEMOKeHUsI, He IIOHUMAas, YTO UX 00Bbsc-
HEHUdA ABJIAIOTCA HE albMmepPHAMUEHbLMU, OTPUILAIOIITI-
MU JIPYT APyra, HO 0ONOLHUMENAbHbLMU, TIOMOTAIOIITUMU
JIydIlie MOHATH CYTh PabOThI KPhLIA B PA3HBIX PEKUMAax.
Oco0eHHO CKayKeM IIPO BTOPOT'O KPUTHUKA: OH AyMAaeT, 4TO
ero o0'bsACHEeHNEe, OCHOBAHHOE Ha Pa3HOCTY CKOPOCTEMH, OT-
BepraeT BCE CKasaHHOe IIPe’Kle, a BeJb OHO, €CJIM MOYKHO
TaK BBIPABUTHCHA, IIPOCTO 3aXOAUT C APYTOM CTOPOHBI, IO~
TOMY UTO €CJI1 KaKue CUJIbI U JeHCTBYIOT HeIIOCPeICTBEH-
HO Ha IIOBEPXHOCTb KPbBLJIA CO CTOPOHBI BO3AyXa, TO 3TO

< KAK 3TO YCTPOEHO
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KAK STO YO TPOEHD >CI/IJII:I BO3AYIIIHOTO JaBJeHWA, IPYyTUX Y Hac HeT. A pas-

=22

XynmoxxuuK Anekceit Baiiaep

roBop 00 oTOpachkIBaHUM BO3AyXa BHU3 ITO3BOJISAET 00'bsC-
HUTHh BO3HUKHOBEHUE NMOABEMHON CUJBI APYTUM ITYTEM,
0e3 pasroBopoB O AaBjeHnu. Ho caMa pasHOCTD ITaBJIeHUH
CBepXY U CHU3Y 9TUM O0'bSICHEHIEM He YHUUTOXKAEeTCs.

Ha sTom mMecTe MOXHO OBLLIO OBI M 3aBEPIINUTHL Pas-
TOBOP, HO MHE XOUeTCs BBIITYCTUTHh HA CIIEHY eIllé OTHO-
o KPUTHUKA C TaKOil peubio: «Bce BbI HemrpaBbl, IOTOMY
YTO Ha caMOM [iejie eCTh Takas meopema MHiyxoeckozo,
KoTopas O0BbACHSET BO3HMKHOBEHME IIOIHEMHON CHJIBLI
HaJIn4YueM IUPKYJANNN IIOTOKa BOKPYr KpbLia. Korga
CaMOJIET JIETUT, BO3AYX BOKDPYT KpPbLIa 3aKpyduBaeTcHd,
Y WMEHHO 9TO 3aKpyuYWBaHUE IOAAEPKUBAET CAMOJIET
B mojyiéTe. Tak uTO BOT OHO, IpaBUJIbHOE OOBSICHEHUE,
a He BCE, UTO BBI TYT A0 CUX IIOP TOBOPUIN!»

- W om
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IupKynsamnus -~ -~
BO3ayXa IIOKa3daHa CTpeJIKaMU

M tyT mago ckasaTh, UTO ecJu UeJOBEK pasdmpaet-
csd B adpoAMHAMUKE, TO OH IIOHUMAaeT, 4yTo Teopema +Ky-
KOBCKOI'O — 9TO eIlé OJWH CIIOCO0 OIIMCHIBATH TO JKe ca-
MOe sSBJIeHIEe BO3HUKHOBEHUS IMOABLEMHON CUJIBI, U 9TO
oIMcaHMe OCHOBAHO Ha OYeHb CBOEOOpPa3HOM MaTeMaTH-
YeCKOM MOJeJI, MCHOJL3YIOIIeill KOMIIJIEKCHEIE UMcJIa
U IIpoYMre MaTeMaThuYecKue KPacoThl — XOTA TaKas Belllb,
KaK MUPKYJIAINUSA IIOTOKA, AeHCTBUTEJNBHO CYIIECTBYET
¥ OTHIOAD He SBJIAETCSA MaTeMaTHUeCcKol adcTpaKIluei.

MBgI xe elé pa3 IMOBTOPUM CBOI BBIBOJ: Pa3HbIE OIIM-
CcaHus «CJIOHa», 0 KOTOPOM TOBOPHUJ BeJIUKUHA Pymwu, —
9TO 3aYacTyI0 BCero JUIIIh MMEHHO pasHble ONNCAHUA
OJHOW peaJbHOCTH, M AJA JYUIIero HOHMMAHUSA 3TOH
peajlbHOCTH HAJIO He OTOpachIBATh BCe IIpOUYME OMMca-
HUA pagd KaKoTro-TO OAHOTO, HO IIOHATH, KaK 3TU pa3HbIe
ABBIKU COTJIACYIOTCS IPYT C APYTOM.

Hy u xcratu, HaiiguTe emieé omgHy nputuyy PyMmn
0 TOM, KaK 13-3a BUHOT'Pajia IIepecCOPUINCH YeThIpe ue-
JIOBEKAa, 1 IIPOUYUTANTe €€ TOXKe, OHA TOT'O CTOUT.
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Baagumup KpacuoyxoB

MEABEXXUU YIOJ1-2

dra mapasokcajabHasd IOJOBOJOMKA COCTOUT U3 JeTa-
Je#, (popMa 1 OTHOCUTEJIbHBIE PadMepPhbl KOTOPBIX IMOKAa-
3aHBI HA PUCYHKe 1, u TpeyrojabHON Kopobouku (puc. 2).
Kopobouka wmmeer ¢GopMy paBHOOEIPEHHOT'O IIPIMO-
YTOJIBbHOTO TPEYTOJILHUKA C KATETOM B 5 pas IJINHHee T'i-
IMOTEeHY3bI KPaCHOT'O TPeYroJIbHUKA.

Puc. 2

Bce siemenTnI, 3a HCKJIIO-
YyeHHMeM CaMOI'0 MAaJIEHbKOI'O
(KpacHOT0) TPEeyroJIbHUKA,
JIETKO YKJIAABIBAIOTCS B
KOpoOouKy (puc. 3).

Puc. 3

3amaua 1. PasmectuTe B KOpoOOUYKe BCce aeTasu,
BKJIIOYasA MaJIeHbKUI KPACHBIA TpeyroabHuK. (PasBe aTo
BO3MOKHO? Benmsr miomiazb KOpPOOOUKM, Kas3ajoch ObI,
BCs 3aHATA...)

3amaua 2. BeLToKKTE BCe AeTasIu Ha CTOJ 1 co0epuTe
13 HUX KBaJaparT.

3amaua 3 (oueHsb TpyaHasa). CobepuTe u3 Bcex naera-
JIell CUMMeTPUYHYI0 QUTrypy (He TPeyroJbHUK 1 He KBa-
apat). ABrop artoir rosoBosiomKu (B. KpacHoyxoB) yT-
BePIKJAeT, UTO CYIIeCTBYeT efUHCTBEeHHOe pellleHnre TOi
3amauu u 9To (moackakem) 14-yroJabHUK.

=
\al

Kak mpuHATO B TaKOro pojaa 3amadax, BJIEMEHTBI
MOXKHO IIOBOPAYMBATH U IePEBOPAYNBATE, HO HEJIb3s Ha-
KJIaABIBATH APYT Ha aApyra. sKemaem ycmexos!

Xynoxxkuuk EBrennii [lanenko

OTBeTHI — B CJIeAYIOIIEM HOMEDE.

=23



IlosapaBisgeM 3aMedaTeJbHBIN (PUBUKO-MaTeMaTuue-
CKUI KypHaJd «KBaHT» Cc IOJYBeKOBHIM 00Ouieem. Bce
HOMepa KypHajia ¢ MOMEHTa er0 OCHOBAaHUA U IO TEKY-
IMAX BBIIYCKOB — HACTOAIIYI0 COKPOBUIIHUILY CTaTeit
U 33724 [JIA ITKOJBHUKOB — CM. 1o ccblike kvant.ras.ru

TANY
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Bot KBanT, xoTophIii mocTpoua Mcaak,
A BOT yueHmUIIa,

Koropasa uspenka J00UT XBaJUTHC,
Yro BCE MOHMMAET Ha I[eJIOHN CTPaHUILEe
B KBanTe, KoTopsIii moctpona Mcaak.

Bor aBTOp cTaThU — 3HAMEHUTHIN YUEHBIH,
KoTopslii mucas eé Tak YBI€UYEHHO

s sToii 6e3 MephbI CEPLE3HOM T€BUILHI,
Koropasa uspeaka J00UT XBaJIUTHCH,

YTo BCE MOHUMAET Ha IIeJI0N CTpaHuIle

B KBante, koTopsIit mocTpousa Mcaak.

A BOT pelieH3eHT — JaBHUH YJIeH pelcoBeTa,
KoTopsrlii mpoués counueHue sTo,
ITpencraBuB cebsa cuMIIATUYHON AeBUIlEH,
KoTopas TieTHO MyPBIXKUT CTPAHUILY,
IIpITasick MOHATE TO, O YEM I'OBOPUTCS

B KBanTe, KoTopsIil mocTtpona Mcaak.

A 5T0 pegaKTOp, CTATHIO ATY IPAaBUBIIIUH,
JIumis aBTOpa UM Ha MeCcTe OCTaBUBIIINIH,
YT06 gake Tymeiiinasa B MUPe JeBUIIA
CMOI‘JIa XOTh €eAVHOMKABI B IO IIOXBAJIUTHCA,
YTo BCE MOHMMAET Ha I1eJIOHN CTPaHUILe

B KBanrTe, koTopsIil moctpona Mcaak.

A 9T0 XyIOKHUK B I'TyO0KO# IIpoCTpauy
IIprTaerca BbIAYyMATh Te UJLJIIOCTPAIIUH,
Kotopsle Tak ouapyior feBuny,

Yro cxoay OHA IIPOYUTAET CTPAHUILY

B KBanrte, koTopslil moctpousa Mcaax.

Bot rinaBuBI pefakTop — GOJBIIION aKaJeMuK,
OH mpaBuUT (3a 9TO He TPeOys neHer),

YT06 mesmasoch BCE TOILKO TaK 1 BOT TaK,
ITocroabKy OH ecThb 3TOT camblii Mcaak,
KoTopslii o yirtu BAOOUIICSA B IeBUILY,
Koropas nmajsbuymKoM THIUET B CTPAHUILY,
IIpITasichk MOHATH TO, O YEM I'OBOPUTCS

B KBanTe, KoTopsIii mocTtpona Mcaak.

Anavotwii Casnn [KB AT, wovorriii Mocrrona "CMK



BosriaBnanu «KBaHT» mojarme roabl JBa aKageMu-
Ka: ¢usuk Mcaax KoncranTuHOBHUY KHUKOWMH M Ma-
remaTuk AHapeit Hukomnaesuu Koamoropos. B sTom
HoMmepe «KBaHTMKa» — KOTOpPBIN, Kctatu, 100-i
MO0 CYETYy — MBI HPUBOAUM OBA IIYTOUHBIX CTHUXOT-
BopeHus ui3 «Kpaura». IlepBoe mpuaymas ocHOBa-
TeJb W Benymiuii pyopurku «“KsauT” nasa MIamimmx
IMKOJBHUKOB» AHartosuit [laBnoBuu CaBuH K 75-j1€-
Tuio KuKowHa, a ITPOMUJIIIOCTPUPOBAJI XYIOKHUK
U MYJbTHUILIHUKAaTOp Idayapa Bacuianesmu Haszapos.
Bropoe — 3TO MaTremMaTmyecKas 3arajKa OT II09Ta
Anexcesa Hukomaesnua CTapukosa.
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W gecaTs 3aropesnix pyK
IlopTdensb n OBOIOK AepsKaIn.
W mecars TEMHO-CMHUX IJIa3
PaccmaTrpuBasiz Mup IpUBBIYHO...
Ho crauer Bcé coBceM OOBIUHBIM,

Korpa moifimére Hamr pacckas.

'\
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Ei1 6b110 THICAUYA CTO JIET,
Oma B CcTO epBLII KJaace X0I1a,

B moprdese mo cTo KHUT HOCHUJIA —
Bcé aTo mpaBza, a He Open,.
Korpa, nbLisg gecsaTkoM HOT,
Omna mraraJjia mmo gopore,

3a Heli Bcerga OesKaJl IeHOK
C omfHUM XBOCTOM, 3aTO CTOHOT'UIA.
Omna JioBUJIa KAXKIBIHA 3BYK
CBouMU [eCATBIO YIIIaMH,

'IKA
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NMaTemaTmndeckmiim npas3gHvK
MN3BPAHHDbIE SAOAYH/

OuepegHOM MaTeMaTHUUECKUH IPA3THUK OIS 6 1 7 KiaaccoB
coopan 9 dpespaasa 2020 roga 8 Mockse 6osee 14 000 11K0JIb-
HuKOB. IIpuBoguM m30paHHBIE 3amaun onuMIUagbl. I1oapo6-
HOCTH — Ha caiiTe olympiads.mccme.ru/matprazdnik

1 (6 xkmacc). Tarsa cororpadupoBajia 4eThHIPEX KOTU-
KOB, moenarwmiux cocucku (puc. 1). Bckope oHa caenaa
erié onuH Kaap (puc. 2). Kamabiii KOTUK eCcT CBOU COCHU-
CKU HETIPEPBIBHO U1 C IIOCTOSHHOM CKOPOCThIO, a HA Uy K1e
He MMoKyInaerca. KTo 1oecT mepBbIM U KTO ITOCJIETHUM ?
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T. U. I'onenuwesa-Kymysosa,
T. B. KasuyvitHa, A. A. TpyHuH

2 (7 knxacc). B pedoyce AEM3MEA=2020 sameHuTe
KaKayoo OYKBY B JIeBOU UacTH paBeHCTBA NMu(pPO miu
3HAKOM apu(pMeTHUYeCcKOro aeicTBuA (0JAMHAKOBBIE OYK-
BBI OIMHAKOBO, Pa3HbIe — II0-PA3HOMY) TakK, UTOOBI IIOJIY-
YMJIOCHh BEPHOE PaBeHCTBO. JlocTaTOYHO OZHOTO IpUMepa.

A. A. Bacaascrkuil, O. A. Sacaasckuil

3 (6 u 7 knxaccer). Ha kieruatoit 0y- RS TH

Mare OblJI HapuCOBaH JIAOMPUHT: KBagpaT | : : : 10
5 X 5 (BHEIIHAS CTEHA) C BLIXOAOM IIMHPU- 17
HOH B ONHY KJETKYy, a TaKyKe BHyTpeHHHe | @ : i @
CTeHRI/I, uayinue Imo JUHuUAM ceTku. Ha [9: @ :6:
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MaTemaTmnHeckmnim npas3gHuvK -
MN3BPAHHBIE SAOAYU OJ IVIIVILIVIa D1

pUCYHKE MbI CKPBIJIM OT BaC BCe BHYTPEHHMHE CTEHKH.
HauepruTe, KaK OHM MOIJIM pacHoJiaraTbCs, 3HAA, UTO
Yurcja, CTOAINKME B KJETKAaX, IMIOKa3bIBAIOT HaMMEHbIIIee
KOJIMUECTBO IIIaroB, 3a KOTOPOE MOYKHO OBIJIO ITIOKUHYTH
JIAOUPUHT, CTAPTOBAB M3 ATOI KJIETKH (IIIar mesiaeTcs B
COCEIHIOI0 II0 CTOPOHE KJIETKY, €CJIM OHU He pasiesIeHbl
CTeHKOoI1). [locTaTOYHO OAHOTO IpUMepa.

M. A. Eedoxkumos, A. B. Xauamypan

4 (7 xmacc). Ha crose jexxar 6 a010K (He o0sa3aTe N b-
HO OOMHaKOBOro Beca). Tamsa pasioskuia ux mo 3 Ha ABe
YaIllK1 BeCOB, 1 BeChl OCTAJNINCh B paBHOBecumu. A Cara
Pa3JIOKUII Te JKe s0JOKU mo-aApyromy: 2 A0JI0Ka Ha OTHY
YaIIKy 1 4 Ha APYryio, 1 BeChl OIATH OCTAJNCh B PaBHO-
Becuu. [[oOKa)KuTe, YTO MOYKHO IIOJIOKUTH Ha OGHY Yalll-
Ky BecOB OAHO s0JI0KO, a Ha APYIyI0 JBa TaK, UTO BEChI

OCTaHYTCA B PABHOBECUU.
A. B. Illanosanos

5 (6 kaacce). Muima ciaoxua u3 KyoukoB Ky6 3 X 3 X 3.
3aTeM HEKOTOpPbIE COCeAHIeE 10 TPaHu KYOUKU OH CKJIEUI
apyr ¢ apyrom. IToayuumiaack 1ejbHass KOHCTPYKIIUA U3
16 xKyOMKOB, ocTaJbHBbIe KyOuKu Mumia yopaa. OoMmak-
HYB KOHCTPYKIIMIO B UEPHUJIA, OH IIOOUYEPENHO MPUJIO-

JKUJI eé K Oymare TpeMsd rpaHaMu. Boi-
o caoBo KOT (cm. pucysok). Uro H n I
MMOJIYUYUTCS, €CJU OTIIeUaTaThb I'paHb,

IIPOTUBOIIOJIOMKHYIO OyKBe «O» ?
M. A. Esgdorumos, O. A. Sacnasckuil, A. B. IIlanosa.ios

6 (7 kaxacc). Tpu CTOPOHBI UETHLIPEXYTOJbHUKA PaB-
HBI, a YIJIBI YeThIPEXYTrOJbHUKA, 00pa3sOBAaHHbBIE OSTHU-
MU cTopoHamu, paBHBEI 90° u 150°. Haiigure 1Ba Apyrux

yTrJia 9TOT0 YeThIPEXYTOJbHIKA.
M. A. Boaukesuy

7 (7 xmacc). MoxxkHO Ju HaH-
Hyl0 ¢urypy («BepbJroma») pas-
OuThL a) Mo JUHUAM CeTKH; 0) He
00s3aTeILHO II0 JIMHUAM CETKU
Ha 3 YacTu, U3 KOTOPBIX MOXKHO
CJIOKUTH KBagpar? -]

I0. C. Mapxenos, yuenukx 10 kaacca
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Xynoxxkuuk Cepreit Hyo
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OTAeJbHBIX TYDPOB.

KOHKYPC
Mo PYCCKOMY A3bIKY

Pemenusa II Typa ormpasasiiTe mo agpecy ruskonkurs@kvantik.org me mosgnee 1 urons.
B nuckMe Kpome MMeHU U (paMUINU YKAYKUTE Balll FOPOJ, a TaKiKe IIIKOJIY U KJacc, e Bbl yuu-
Tech. [lobenuTesneii :kaAyT Opusbl. I[IpelycMOTpeHbI ceniaabHbIE IIPEMUH 3a JIyUIllee pelreHue

IIpensaraiiTe Ha KOHKYPC 3aJa4il COOCTBEHHOT'O COUMHEHUA — JIyUIlTre Oy Iy T Omy6JIMKOBAHBI.

Bofla ayadme HE nolidém.
Cuduma, KAkl -mo npedaoe uwigm.
Hukak Hatimo HE MoMEm

6. Haiinure pycckuit ox-
HOCJIOXKHBIN TIpenJjor, KO-
TOPBI MOJKHO IOHATH KakK

neemrpuyactue. Hamummiure
HaYaJbHYIO (POPMYy TIJIaro-
Jla, OT KOTOporo obpasoBa-
HO 9TO JeellpuyacTue.

Sadauy moraos PEA,
T B

ALPRUE CHANM
KO P ARGUMEAD,

\_ C.B. ﬂbﬂ‘teHRJOj

IHTVP

Tot Buducue dorpru?
H Hewa, Hecu duipokoa,
caMl HADEAAEM

7. B pycckoii 6yxse B nBe

«OBIPOYKU». A CKOJBKO
BCEr0 «IbIPOYEK» B OYKBax
pycckoro andasuta? (Ilof
«OyKBaMu» B DTOU 3amaue
TIOHUMAIOTCHA 3arJaBHbBIE
nmevyaTHbIe OYKBHI.)

A.U. UmKkun

TaeT KYK U aealil,
2e20HU U anene.
Kax BeITIAgAT 5TU
CcJI0Ba BO «B3pOC-
JIOM» SI3bIKe?

A.A. IlnemHésa

9. PemuTe mIyTOUYHYIO 3amady:
¢ cyppurcoM -HUK — JIIOOUTEJNb,
0e3 cyppurca — mpodeccruoHaI.
C.U. Ilepesepsesa o nait

=28

. A 2wy Booduge
HUKAKLY SAEMEMMOE
He By, Odnu dyrlor

8. a, 0, 6, , .... Ha-
OUIINTE ABa CJIEeAYIONINX
9JeMeHTa S5TOr0 CHHCKA.
Kparko mosacHuTe cBOé
peleHue.

AU . UmkuH

10. OByxaeruuit IleTa HemaBHO y3HaJ He-
CKOJIBKO HOBBIX cJIOB. IIpom3HOCHUT OH WX IIpHU-
MEpHO TaK: KYK, asdil, zezOHu, anene. Bce atu
CJIOBA OTHOCATCA K OJHOI TpyIlme. 3HaUeHUA
atux cjoB IleTsa 3HaeT XOPOIIIO U HUKOT/a HE IIy-

A nodckarume,
eemb y Bae yeayza
wnepefoduur Ha wac»? &

Ky, abaii,
ZE20HU, Anene



Hl KOHKYPC I10 PYCCKOMY A3BIKY, I Typ
(«KBanTur» No 1, 2020)

1. Kakxoii npedmem, Heo0x00UuMbLiL MHO2ZUM
A1008AM 0N AYduLez0 60CNPULMUS OKPYHCAOULez0
MUPA, 6 HEKOMOPbLX Ce6ePHOPYCCKUX 2080paAX HA-
3vlearom Onn3HenaMmu?

Jrotr upeamMeT — OYKU. BausHeyamu X Ha3bI-
BAlOT, BEPOATHO, IMOTOMY, UTO OUKMW COCTOAT U3
IBYX OJUHAKOBBIX ITIOJIOBUHOK.

2. U3 HaszsaHus cmpanvbl BoauBua moixcHO,
omobpocue 0se nepsvie OYKEbL, NOAYYUMb HA3EA-
Hue Opyezoii cmpanst — JluBua. Pasymeemcs, mem
Jce ceolicmeom obaadailom U npunazamesvbHbule,
00pa308arHHble OM HA3BAHULL amux cmpaH: 00-
JUBUHCKUN — JguBuiickuii. Haildume Haséanus
0syx cmpan makxue, iumo npujidazameJsbHbvle, 00-
Ppa3oséanHble om Imux Ha3B8aHUil, obaadaom mem
Jce ce0licmeom, HO CaAMU HA36AHUSL CMPAH IMUM
ceoticmeom He obaadarom.

OT HEKOTOPBIX Ha3BaHUM IroCcyapcTB, BKJIOUA-
IOIIUX B ce0sI 3JIeMeHThI -CMaH, -AaHUL, -AAHO CO
3HAUYEHUEM «3eMJIiA, CTPaHa», IpujaaraTeJbHbIe II0
TpaguIuy o6pasyroTcsa 6e3 9TUX 3JIeMeHTOB: PuUH-
Aandusa — QuHckuil, Tadxwurkucman — madHux-
ckuil u T.1. CoOOTBEeTCTBEHHO, PeUb UIET O Iape
Kumaii — Taunand (cp. kumaiickuii — maiickuil).
YuacTHUKM KOHKypCa HAILJIMW eIlé OAWH OTBET:
Agzanucman — I'ana (cp. agpeancruil — 2ancKuil).

3. O0HY noxcunyio iHeHWUuHY eé poOHble HA3bL-
sasau Bapirina. Kak 0vLno eé nacmosauwee uma? Kmo
U3 YJIeHO6 CeMblU NepebLy CMmaJjl makx eé Ha3bleamuv?

Ity KeHIUHY 3Baiu Mapura, fOMaIIHee IIPO-
sputrie Bapina npungymanu eé BHyKH, «COKPATUB»
IpUBBIYHOE obpartenue «b6abymixka MapuHa».

MosxkeT mOKasaThCA, UTO HAIPAITNBAIOIIUECHT
orBeTsl Puna, Apuna u Hpuna HUYEM He XYyXKe
MPaBUJIBHOTO; HO 3TO HE BIIOJHE TaK. Bo-mepBhIX,
KaK SBCTBYET U3 YCJIOBUA, PEUDb UAET O JKEHINTNHE,
poAuBIIielicsa JOBOJILHO JaBHO (B HefiCTBUTENILHO-
CTH — OKO0JIO cTa JieT Hazax). [IpaBuia ymorpebie-
HUS UMEH paHbIlle ObLIN He TAKUMU, KaK cefuac;
B YaCTHOCTH, IIOJIHbIe MUMeHa PuHa u Apuna BCTpe-
YaJINCh UCKJIIOYUTEIbHO PEAKO (TaK, 3HAMEHUTYIO
akTpucy Pumy 3enéHyro Ha caMoM Jejie 3Baau
Exarepuna, a aauio [lymkuua Apuny Poguonos-
ny — Upwuna unu Upurba). Ecau ke qomycTurs,
YTO TEePOUHIO 3ajauu 3Baju Hpura, BHYKU, KO-
HEYHO, o0paIaaucs 661 K Hell He «babymrka Upu-
Ha», a «6abymka Mpa». Bo-BTophIX, 3BYyKU M U O
OueHb OJIM3KY MeXKIy co0oii (00a oHM 00pas3yioTcs
¢ yuactueM ry0); 9TO 00CTOATEIHLCTBO IPUIAJIO

i) S

3amene Mapunbl Ha Bapurny ocoboe U3AIIIECTBO.

4. — Mue nHa 0enb poxcdenus depesannyro AJIb-
@YV nodapuau! — noxsacmancs Bosouka ceoeil
nodpyze Mawenvke.

— Kax amo mak: «Oepessnnyio AJIbDPY»?2! —
paccmeanaco Mawenvka. — Ecau AJIBDY, 3Ha-
yum, yxi mouHo He depesaHHy0!

Bosouka ckasan npagdy, xoms, ecau nooy-
mamsv, youenrenue MauleHbKU MONCHO NOHAMDb.
Kaxoe couemanue u3 08yx c106 mMblL 3aMEHULU HA
«AJIBDA»?

BoBouke nogapuiu xexe3nyo gopory. Couera-
Hue OepeBAHHAA JHele3Has 00poza C HETPUBLIUKU
IeMCTBUTENIHFHO 3BYUHUT CTPAaHHO, XOTS, pasyMme-
eTcd, UTPYIIEUHYIO KeJe3HYI0 TOPOTY MOXKHO U3~
TOTOBUTH U3 Yero yrofgHO, U OHA BCE PABHO OyneT
Ha3bIBATbCS JHcesle3HOoll Aopozoil.

5. Ecau norumambv 3HAYeHUue ImMO0z20 Npu.aa-
2amenvbH0z0 OYKBAJIbHO, MONCHO CKA3AMb, LMO
a100u 06viyno cmanosasmes TARHUMUH k koHuy
nepeozo zoda xiu3nu. B deiicmeumenvHocmu He-
Komopble A100U, K COMCANLEHUI0, He CMAHOBAMCA
no-nacmosawemny TAKUMU nurxozda. Kaxoe npu-
nazamenvroe mol 3amenunu na TAKOH?

Peus uznér o mpuiaraTeJ-HOM CAMOCMOAMENLb-
HbLli. BYyKBaJIbHO OHO O3HAYaeT «TaKoii, KOTOPBIH
yMeeT CTOATH caM». [leficTBUTENBLHO, B BO3pacTe
10-11 mecsamneB MajieHbKUE METH, KaK IPaBUJIIO,
y2Ke XOPOIII0 YMEIOT CTOATH 0e3 MoANePKKU. A BOT
HEKOTODHIE B3POCJble TaK HUKOTA U He CTAHOBAT-
Csl TO-HACTOSAIEMY CAMOCTOATEJIbHLIMIU, OCTaBa-
SICh B IIOJIHOM 3aBUCUMOCTHY OT OKPYIKAIOIINX.

Bl HAIII KOHKYPC, VI Typ («KBanTig» N 2, 2020)

26. Yucao 1210 asmobuozpaguynoe: ezo nep-
eéas yu@ppa nokasviéaem, CKOIbKO 6 HEM HYJaell,
8mopas — CKOAbKO eOUHUY, mpembvs — CKOJLbKO
0eoek, a wemeépmas — ckoabko mpoek. Haildume
caedyouee agmobuozpapuiroe yenoe Lucao.

Otrser: 2020. Byazem ucKaTh ciaenyrolliee aB-
ToOnorpaMYHOE YUCJIO CPEeAN UETBIPEX3HAUHBIX
ynces. Cymma ero mudp — 9TO KOJUUECTBO TGP
B HEM, TO ecTh 4. Eciiu oHo HaunHaeTrcd ¢ 1, To e1né
B HEM OAMH HOJIb, 4 TaKJKe ABe HeHYJIeBbIe ITUGPHI
¢ cymMmoit 3, To ecthb 1 u 2. Torga uncI0 COTEPIKUT
OOVWH HOJIb, NB€ eOUHUIBI U JBONKY, a 3HAYWUT,
paBuHO 1210. Ecau ke cienyroliee YMCJI0 HAUNHA-
eTcs ¢ ABOMKM, TO B HEM JBa HYJIA, U OCTABIIAsICHA
nudpa paBHa 4 —2=2. 9ro Kak pas 2020.

27. Y 6apora MwoHxzay3eHa ecmb 80AULeOHbLL
KYyOukx, 8 kKomopom 06e zpanu — curue, 06e — Kpac-
Hvle u 0ee — 3enénbvle. Ecau nocmasumbv smom

PR | e
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KYOuK Ha 1100y 2paAHb U 3ANOMHUMDb, 20e KAKOlL
ugem, mo Ha Kaxkyw 0bL. Opyzyr zpaHb NOMOM HU
cmasumbv KYyouk, He ydacmces noemopums maroe
Jce pacnosoxcerue ygemos. Moxcem au mak 6vLmuv?

Oteer: na. Ilokpacum KyOukK
TaK, YTOOBI cocelHMe TPaHU ObLIN
omHOro 1BeTa (CM. pPas3BEPTKY).

YT00BI pacmosioKeHue IIBeTOB II0-

BTOPUMJIOCH, HYKHO 00a pasa IIo-

CTaBUTh KYOMK Ha I'PaHb OJHOTO U TOTO JKe I[BeTa.
Ho B Halllem npuMepe HAIPOTUB OLHOT'O U TOTO JKe
1BeTa Bcerza OyAyT rpPaHU PA3HBIX IIBETOB.

28. CHexmcunKa «comKana»
u3 cemu OKpymcHocmeil, HaQ 172" T3
HUX PACNOJONCEeHbL KDYHKU,
no 6 Ha KaxdoilL OKPYMHO-
cmu. B kpyxcrax paccmasne- “3.8 )9
HuL wucaa om 1 do 19 (sepx- 18}l 14)e 151,16
Hull pucynok ). Ilepecmagvme 7
6 yucen mak, ¥mobvL HA KAXHC-

0oll OKpYMHOCMU CYMMA HU-
ceq OvLia 00HOUL U moil Jce. 1) 118773

Eciu moMeHATH MecTaMu 16775 776 P13

ypcyaa B napax 2 u 18, 4 u 16,

7 u 13, To moayuyum paccra-

HOBKY, B KOTOPOI CyMMBI 4H- D 14015
ceJl, 3alMCAHHBIX Ha KaKA0oM 17) 121 09
U3 ceMu OKPY:KHocTeil, pas-

HbI 110 60 (HMKHUH PUCYHOK).

29. Hoymurxy u Keaumurxy Oaau 3adaHue:
Hapucosamv Kakoil-Hubydv uemuvlpéxyzonbHUK
ABCD, 6 xomopom cmopors. AD u BC napanjens-
HolL W AN = CM, 20e M — cepeduna AB, a N — cepe-
ouna CD. Hoymuk Hapucosa.s napanienozpamm,
a Keanmukx — 0axce 06a pasHvlx 4emblpéxyzoib-
HUKa, HOo 06a He napanenozpammol. Mozao iu ma-
Koe OblMmb, ecau 6ce npumMepuvl 6epHbLE U 8 KAHIOM
AD=14,AN=CM =5, a paccmosnue mexdy AD u
BC pasno 82

OtBer: 1a, cM. pucyHku. Ha KaKaoM U3 HUX
orpe3ku AM 1 CN — rUIIOTeHY3bI IPAMOYTOJIbHBIX
TPEeyroJbHUKOB ¢ KaTetaMu 3 u 4. HTepecHO, UTO
AN u CM moryT ObITH He IapajebHbIMUA — €CJU
OHU «HAKJIOHEHBI B PA3HbI€ CTOPOHBI», — U TOTIA

ABCD He napaJiieiorpaMM, a TpameIlnus.
(6}
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30. B raxcdoii kaemke mabauuvl 7 X 7 cmoum
MUHYC. 3a X00 MOHCHO 8 A1060M Keadpame 2 X 2 no-
MeHAMb 8Ce 3HAKU HA NPOMuU8onoLoxHuvie. Kakxoe
HauboabUlee KOJLUYECME0 NJACO8 MONCHO NOJNLY-
yums 6 mabJjuye ¢ NOMOW,bI0 MAKUX X00082

Oteer: 42. IaMeHUM 3HAKU HA :H
MIPOTHUBOMIOJIOXKHEIE B IBEHAIIIATI
cuHUX KBagpartax 2 X2 (cM. pucy- |
HOK). IToayuum TabauIly, B KOTO-
PoOii Beszie, KpoMe TIJIaBHOI A1Uaro- H:
HAJIU, CTOAT ILIIOCHI.

HoraxxeM, uTo OoJibllle 42 IIIOCOB IIOJYYUTH
HeJb3sA. 3aMeTHM, UTO HPH HAINX OIepalusixX B
KaKJ0M CTPOKE COXPAHACTCS YETHOCTDH KOJIMUYECTBA
MUHYcoB. VI3HaUaJILHO B CTPOKAaX OBLIO IO 7 MUHY-
COB, TOT/Ia B Ka:KJI0M CTPOKeE Bcerga Oy/IeT HeUuETHOe
UX KOJMYECTBO, TO €CTh He MEHbIIIEe OHOTO.

Bl MAKCHM I'PEK 1 3ATAJIOYHBIE BYKBBI
(«KBanTur» No 3, 2020)

ITo TabINIlAa YMHOMKEHUsI. B mmepBoii KOJIOHKEe
3aIrcaHo, KaK YMHOMKATh uncja oT 1 1o 9 Ha cebds,
BO BTOPOM — KaK yYMHOKATh ymucja oT 2 10 9 Ha 2,
noroM — oT 3 10 9 Ha 3 u T.n. UT0OKRI TabMMIIA IIO-
MeCTHJIaCh Ha JIMCT, OHA «CJOXKeHa IIOIOoJIaM»
(1recTasi KOJIOHKA 3alucaHa IIOJ IIATOM, cemlbMast
IOJ YeTBEPTOH U T.[.).

Ho Ilerpa I mHa Pycu mns samucu umces oObId-
HO MCIIOJIb30BAJIUCH He IPUBLIUHLIE HAM apabckue
mudpsl, a CCTeMAa, B KOTOPOI KayKJ0oi OyKBe IIpu-
MU CHIBAJIOCH YKUCJIOBOE 3HAUEHNE.
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Hampumep, uwmcao 343 samuchIBaJoCh Kak
TATI!. Kax u caMa KUPUJLINIIA, 5TA CIHCTEMA IMe-
eT rpeueckue KopHH (B 'peruu anajmoruuHas cu-

cTema cyirectBoBaJia yixe B III B. 10 H.9.!), mosTo-



My HEKOTOpble KUPHUJLINYecKue OyKBBI B Hell He
HUCIIONB3YIOTCS (rpeuecKuil aadaBUT HaUMHAETCS
A,B, T, A E, agupwumuna — A, B, B, T', I, E —
BOT OyKBe B u He cOOTBETCTBYeT UMCJIOBOE 3HAUE-
HIe; OTMETHUM eIll€, YTO B PYKOIIUCU UCIIOJIb3yeTCs
cefiuac KpaiiHe HEIPUBBLIUYHAA CKOPOIMUCHAA (Op-
Ma I 1Jis OyKBEI B).

B oTsimure OoT IPUBHIYHOIO HAM CIIOc0o0a 3amu-
CH UuCeJI, 9Mma cucmema He no3uyuorras: I 060-
3HAUYAeT TPU EIUHUIIBI, OJId TPEX COTEH HYKeH
yKe coBceM Apyroii 3Hak 2, T. B Kakom mopagke
ux nucathb? OKasbIBaeTCd, UX HUCAIU B TOM Ke
nmopsaake, B KakoM npousuocuau! ITosromy 13 3a-
nuceiBaeTcs He Kak 1T («10 + 3»), a Kak TI («Tpm-
Ha-AIaTh» ).

! Yro6hl uKcjIa He CANBAJINCEH C TEKCTOM, HAL 3a-
MUCAMHU YKCces OOBIYHO CTABUJIN OCOOBIN 3HAK, TUTJIO;
B Halllell Tabiauile HeoOXOLUMOCTH Pa3AeaATh TEKCT
¥ 4mMcJia HeT, TAK UTO M TUTJIA He CTOAT.

2 TlosTOMy, B UYaCTHOCTH, KJACCHUUECKasa rpede-
CKas CHCTeMAa IMOAXOMUT TOJLKO AJIs 3aIIMCH YHCeJI OT
1 1o 999 (mossBUINCH CIIOCOOBI 3aIIMCHIBATH I HEKOTO-
poie GOJIBIIIME YnCIa, HO MBI X 00CY K AaTh He Oyaem).

B MHOT'OTPAHHUK
N3 CEMUYTOJBHHUKORB?

OpHO U3 perieHnt — Ha PUCYHKeE.

Ha crpamumne kvan.tk/6-toroid
ATOT MHOTOTPAHHUK MOKHO PaCCMO-
TPEeTh C Pa3HbIX CTOPOH.

Bosee yauBuTeabHO, UTO CYII[ECTBYET M MHOI'O-
TPaHHUK, BCe I'PAHU KOTOPOTO BBIMYKJIbIE IIECTH-
YTOJBHUKU — €ro MOXKHO YBUAETH Ha CTPAHUILEe
zadachi.mccme.ru/misc/6g/

B XXXI MATEMATHYECKHI ITPA3THUK.

N3BPAHHBIE SATAYN

1. 3a BpeMs, KOTOPOE IPOIILIO0 MEXKIY ABYMS

doTorpadpuamu, YepHsIIl chea 2 cocucku, Turpa-
mia — 5, CHe:koK — 3, a Ilymiok — 4. Ilogo:xaém erré
TaKoOe JKe BpeMs ¥ CHOBA IIOCMOTPUM HA KOTHUKOB.
YepHBIII CHECT eIfé 2 COCHCKH, eMy OCTaHeTCs
OIHA, TO €CThb IIOHAMOOUTCS eIlé II0JIOBMHA TOrO
Bpemenu. To ke u c IlymkoMm: ou cbecT 4, 1 eMy
OCTaHeTCs JOEeCTh 2 COCHUCKM, Ha UTO TOXKe YHIET
MOJIOBMHA TOro BpeMeHU. Turparia cbect 5 cocu-
COK, X €My OCTAHETCSA ChEeCThb 2, UTO MEHBIIIE II0JIO-
BUHBI OT IATH. CHEIKOK K€ ChbeCT 3 COCUCKHU, I eMY
ocTaHeTcA 2, UTO COCTABJIAET O0Jiee TOJIOBUHBI OT
Tpéx. [TosaTomy Turpaiiia cmpaBuTCs CO CBOMMU CO-
CHCKAaMM paubliie BceX, a CHe:KOK — I1032Ke BCeX.

2.2X505xX2=2020.
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3. CM. pucyHOK (MOXKHO TOKasaTb, [ : 1] :
UTO BCe CTEHKH BOCCTAHABIMBAIOTCH |..l...f.. 10
OJTHO3HAYHO).

4. IIBa a070Ka, KOTOpbIE YypasB-
HoBecusu y Cailim ueThIpe APYTUX, HA3OBEM crne-
Abtmu. OHU COCTABJSIOT IIOJIOBUHY OOIIIEro Beca
s6JIOK ¥ He MOTJIM OKa3aThCsA Ha ONHOI yallle Be-
coB y Tauu. 3Haumr, ogHa uyairna BecoB y TaHu —
9TO OAHO cIleJioe A0JI0KO U JBA HECHEeJbIX, U BMe-
CTe OHU TOKe COCTABJIAIOT IIOJIOBUHY OOIIero Beca.
Torga sTu OBa HECHEJBIX A0JOKa BECAT CTOJIBKO
JKe, CKOJIbKO U BTOPOE CIIeJioe.

5. IlockoabKy MOKHO HameuaTtaTh OYKBy T,
Kakue-TO JBa YIJIOBBIX KyOuKa yopaHbl. OcTab-
HBI€ IIIECTh YIJIOBBIX KYOMKOB MOJIMKHBI OCTATHCS
(uHaue He moayuutcsa Hameuatarb K m O). Ilo-
aTomy OykBbl K u O pacmosioskeHbl Ha COCEIHUX
rpanax. Temepsr OykBy T MoKHO
PacmoJIoXKUThL TOJBKO Ha TI'paHWU,
MIPOTUBOMIOJIOKHOI OykBe K. Mecra
13 u3 16 KyOGMKOB ompeaeeHbl (pu-
CYHOK CIIpaBa).

Ky6uku ¢ mudppamu 1 u 2 moka He IPUKJIEEHBI
HU OJZHOM CBOEU I'PaHbI0 K OCTAJLHBIM. A IIpUKJIe-
UBaTh UX MOYKHO TOJBKO TeMU TPaHAMU, HA KOTO-
pbIx MbI Hanucaau mudpsl 1 u 2. IlosTomy K aTuM
rpaHAM TOUYHO IPUKJIEEHO 110 KYOUKY, a IOCIeJHU I
KYOUK TOJIKEeH MPUKPENUTDb 3T KYOUKHU K OCTAJIhb-
HOM KOHCTPYKI[UU (HO He UCIIOPTUTH
oykBy K) — mosayuaercs ¢gurypa zHa
pucyHke crpaBa. Temepb MOKHO II0-
CMOTPETh Ha I'PaHb, IPOTUBOIIOJIOMK-
Hyio rpaau «O», 1 HApUCOBaTh OTBET.

6. IIycTh Tpu paBHBIE CTOPOHBI
yeThIpEXyroJabHUKa paBHBI 1. Ilo-
cTpouM GUTYPY «TIOMHUK» — KBaApaT
CO CTOPOHOM 1 ¢ IPUCTPOEHHBIM K
HEeMY PaBHOCTOPOHHUM TPEYTOJIb-
HUKOM: [Ba yrJjla JOMHKa OyayT
pasubl 90°, nBa apyrux — 150°, msa-
TeI# yroa — 60°, a Bce CTOPOHBI paB- T
Hbl 1. OTpexxeM OT «IOMHKAa» pPaBHOOEIPEeHHBIMH
TPeyroJabHUK ¢ yriom 150° mpu BepinuHe, Kak 1o-
KasaHo Ha pucyHKe. OcTaHeTcsd KaK pas YeThIPEX-
YTOJIbHUK, KOTOPBIN AaH B 3amaue (OH COBHANET
C HUM TIpU HaJio)KeHuM). Tak KaK y OTPe3aHHOTO
TPeyroJbHUKA OBa APYTrUX yIrJja paBHBL mo 15°%
HaXOAUM «HEU3BEeCTHBIEe» YIJIBI HAIIIEr'0 YeTHIPEX-
yroapauKa: 90°—15°=75°u 60°—-15°=45°.

7. PellieHue cM. B CJIeAyIOIeM HOMepPe B CTaThe
«Kaxk paspesaTs BepOroga».
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HaLLI

niwsicsr KOHKYPC

IIpursamaem Bcex Ionpo60BaTh CBOU CUJIBL B HAIIIEM
3a04YHOM MaTeMaTmnHecKowv KOHKypcCce.

BricwinaiiTe permenus 3agau VIII Typa, ¢ KOTOpsIMU CIpPaBUTECh, HEe IIO3THEEe 5 Masd
B cucremy upoBepku konkurs.kvantik.com (mmcTpykmusa: kvan.tk/matkonkurs),
1160 3JIeKTPOHHOH mouToii o aapecy matkonkurs@kvantik.com, 1160 06bIuHOIR 1O-
yroii o aapecy 119002, MockBa, b. BnracseBckuii ep., a. 11, :xkypaaa «KBanTu».

B nmucrMe KpoMe mMeHH U (haMUIUU YKaKUTE TOPOJ, IITKOJY U KJIACC, B KOTOPOM BBI
YUHUTECh, a TaK}Ke 00paTHBIN IOYTOBBIN azpec.

B KoHKypCe TaKk:Ke MOTYT y4aCcTBOBATb KOMaHbI: B 9TOM CJIyuae IIPUCHLIaeTCA OTHA
paboTa cO CIIMCKOM yUYaCcTHUKOB. ITOrM cpeay KOMaHI MOABOASATCA OTAEIbHO.

3amauu KOHKypca IevaTaloTcd B KaXKIOM HOMepe, a TaKiKe NyOJUKYIOTCA Ha caiiTe
www.kvantik.com. YuacTBoBaTh MOKHO, HAUMHAA C JII0O60r0 Typa. [lobequresei Ky T
IUILIOMBI ;kypHasia « KBauTuk» u npussl. sKeaaem ycmexa!

VIl TYP
36. Ilera peman 3amauy u3 xuuru: «B Kanmane
___ TIPOILIEHTOB HaceJeHUA T'OBOPUT IO-aHTJIUMNCKH, Ay o cnuk Mapae By
a __ IIPOIeHTOB — mo-ppaHIly3CcK: (Ha APYrux UH2AUMW? ppance?

sa3piKkax B KaHazme He roBopAaT). Kakoi mporieHT
HacejJieHns Kawmaabl TOBOPUT U IO-aHTJIMHACKU, U
mo-paHIy3cku? ». (Hucia n3 KHUTY Mbl 3aMEeHUJIN
nmponyckamu.) «Kakasa snérkas sagaual — ckasa
oH. — Hamo mpocTo BBIYECTh M3 IIEPBOr0 YHCJA
BTOpPOe, BOT u BCcE perieHuel» Ilers mocmortpel
OTBEThI B KOHIle KHUTU U YOEIUJICA, YTO ero OTBET
nmpaBUJIbHBIN. KaKoit mpomeHT Hacesnenus Kamambl
TOBOPHUT MO-(PPAHITY3CKH II0 MHEHUIO 3TOH KHUTH ?

37. Korma pommaca KBaHTHUK, ero
cTapiieMy OpaTy ObLIO X MecAIneB. Uuc-
JIO X paBHO HauWMEHbIIIEeMYy OOIleMy
KpaTHOMY Bcex umceJ oT 1 mo 9, Kpome
OIHOT0, a TaKyKe PAaBHO NIPOU3BEIEHUIO
TPEX IIOCJIeN0BaTeJNbHBIX uncea. CKOJIb-
KO TOJIHBIX JIET CTapIieMy OpaTy, ecyu
KBauTury ceituac 100 mecsieB?




Asropsr: I'puropuit 'anbnepus (36), Anekcauap Ilepeneuko (37), Bmagumup Pactopryes (38),
Cepreii [IBopaununos (39), Bopuc @penkun (40)

Tpu Mempa

" IOl 38. Kieruatnie KBazapa-
MKaHU Mg:ﬂﬂ? eI 12X 12 u 5 X 5 pasperxb-
Ham zadaqy

¢ kBadpamaru Te (OaAMH MaM 00a) MO JIMHUAM
HYKHD PEUmE CeTKHU TaK, UTOOBI BCETO IIOJIY-
Bepu YNJIOCh IIATH KYCKOB U U3 9TUX

namHadyame 6
Merapob. IATH KYCKOB MOKHO OBIJIO CJIO-

3adaua JKUTh KBagpatr 13 X13.

CADMHAR
4 ¢ dpodamu
P A umo

Boodwie He dpyxy, MO MaKoe?

a mer?
39. ITonoxkurenbHbIE UNCTIa X U Y TaKO-
BBI, UTO JIeBas AP0o0b 0OJIbIIIE IPABO: 1
1 1 : ! :
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Yro 6osbIrie: x uam y?

Betra & b
30A0MOK0 PBIdKOIL,
mei dor Bee 3adadu

HEAKQAH KaK QPELHKH

40. B okpy:xHOCTL Boucan 1000-yrosb-
HUK, €ro BepIINHBI IIOKPAIIleHbI II00Ye-
PENHO B KpacHBIA M cuHUHA 1Ber. Kako-
BO HamOOJbIlIee BO3MOXKHOE KOJIMTYECTBO
KPacHBIX BEpPIIUH, YIJIbI NIPU KOTOPBIX
MeHbIre 179°?

Xynoxxkuuk Hukosnait KpyTukos



CPEAHEMW
NAPALOOKC creanen CKO P(}ICTM
I'pynma OeryHoB mpoOekasa 10-KmIoMeTpoOBYIO
aucTaHIuoo. WX cpegHss CKOPOCTh ObIIa B CpegHeM
2,25 m/c. Ho morparunu onu Ha 3aber B cpenaem 4500 c,

a me 10000/2,25 ~ 4444 c. Hukakoro o6mMaHa TyT HeT;
B UéM JKe mejo?

CpenHsigs CKOPOCThH OeryHa — 9TO OTHOIIIEHHE IIPEOI0JIEHHOTO &5 .
paccrosaud (10 KM) K moTpayeHHOMY Ha 3T0 BpemeHUu. CpeaHAA CKO- ]
POCTE B CpEHEM — CyMMAa CPEIHNX CKOPOCTel OeryHOB, JeJIEHHASI Ha | 1
KoJIn4uecTBO OeryHoB. IloTpaueHHOE B CpeAHEM BPEeMS — CyMMa BCeX

BpeMEH OeryHOB, JeJIEHHASI Ha KOJUUYECTBO OET'yHOB. ! y 3
y ' >
AsTop Anekcarap BepaaukoB _Alle"
Xynosxuuk Enena [IBeraeBa % R \
T \ '.
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