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VOET NOAMMCKA
Ha 2021 ron!

ITodnucamovcs HA HYPHAL MOHCHO
6 omdenenuax IToumwvt Poccuu
U Yyepe3 unmepHem

OBbEOUHEHHBLIV KATANOI

«MPECCA POCCUN»
Ha | nonyroaue — ngekc 11346 g : Y EHEEHI:HH

3 b o HT0- Th-Tii
va ron — nHaexc 11348

akc.ru/itm/kvantik
AINIbMAHAX Ana NIOBO3HATEJNIbHbIX «KBAHTUK», Bbinyck 16

KATANor BKMoYaeT B ceba BCce marepuansl XypHanoB «KBaHTWK»
«FA3ETbI. XKYPHAIbI» 3a Il nonyrogne 2019 roga rﬁa

AFEHTCTBA «POCIMNEYATb»

KAK BYCEHBbKA 4YTO-TO-TAM. MaTtemaTtu4ieckue CKa3ku

n Ha | nonyroave — uraekc 84252 (aBTOp — KoHcTaHTuH Koxacb) — 3TO TpeTbsi kHUra cepum
«Bubnuoteuka xypHana «KsaHTUK», e coGpaHbl UCTOPUM
press.rosp.ru 0 npuKrtoseHnsix ByceHbku 1 eé apyseit, nyGnukoBasLLneCs:

B XXypHare B pyopuke «MaTtemaTnyeckmne ckaskmy»
lMogpobHee 060 Bcex cnocobax NOAMUCKA Ha
XypHan «KBaHTuK» ynTante Ha cante
kvantik.com/podpiska

Mprobpectn npoaykumo «KBaHTUKa» MOXHO B MarasuHe «MatemaTudeckas
kHura» (Mocksa, bonbLion Bnaceesckuii nep., 4.11), B MHTEepHeT-MarasnHe
kvantik.ru v gpyrnx marasuHax (cMm. cnncok Ha cante kvantik.com/buy)

— — — —

YCRYriA ACCOPTUMEHT
VHTepHeT-Marasus 1 Kauru

YuraTeabCKue KIyobl

BUBJINO-T'JIOBYC www.bgshop.ru 10 MHTEpecaM I AyauoxkHUTH
BAW [J1ABHBIN_KHNXHbI M Kage WHauBuayanbHOe I AHTUKBapHUAaT U IpeMeTHI
Mbl npegnaraem Kay6usble (IUCKOHTHBIE) ofcayKUBaHE KOJLIIEKIIMOHUPOBAHUA
0,
6ONbLLOI BbIGOP KapThl X aKIUH IlogapouHas yrakoBKa 1 ®PuabMBI, My3bIKa, UTPEI, CODT
ITomapounble KapThl ITocTaBKa KHUT 1 Kannensipckue
TOBapoB v ycryr IIpeaBapuTeabHBIE n3-3a pyberxa 1 o(UCHEIE TOBAPDI
3aKasbl Ha KHUTH -
r. Mocksa, M. JIy6auka, B Bricrapin-npoasii I Ieersr
CTPEUH C aBTOPaMuU 1 CyBeHuUpHI

M. Kuraii-ropoxg
ya. Mscuunxkas, 1. 6/3, crp. 1
8(495) 781-19-00 nH-nT9:00 - 22:00 c6 — BC 10:00 - 21:00 6€3 NepepbiBa Ha 06ep,

www. kvantik.com instagram.com/kvantik12 vk.com/kvantik12
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B KAK 3TO YCTPOEHO

TpaHcnopTHbIe geTanmn: oTBeTbl. B. O6uopoues 2 ‘
B TPEOAHBA CTAPVIHBI

MoHeTbl na OnbBuN. M. 'eavpand 5 ‘
. MATEMATVHECKVIE CHOPIPV3bl

KneTo4vHasa reomeTpunsa ansa BcexXx. H.Cupomosckuil 6

Mozsanka Pob6uHcoHa. X. Hypauzapees 18 ‘

B o NAHVCh BOKPYIT

Mpsamoe Ha KpuBOM, NN
Mporynkm no NcKkpvBriéHHom noBepxHocTW.

OkoHu4vaHwne. B.Cupoma 7 ‘
YYOECA JTIMHIMBVCTUVKM
MAaTb cTOopoH cBeTa. K. Tuaaposa 12 ‘

. OBE TPETW NMPABObBI
Puumcknn-KopcakoB n Bpy6enb,
MaskoBckuin n PenuviH,

BopoaviH n Mycoprckmnna. C. [Jopuuerko 149 ‘
B “ETLIPE SAOAYN
N3 >xnaHnm 6apoHa MroHXxrayseHa 16 ‘
[ OMbIThl 1 SKCMERPVIMEHTbI
My3sbipbKW. A. Bepduukos 249 ‘
OIMMMIMmMAObI
KoHkypc no pycckomy saA3biky, IV Typ 26
Haw koHkypcCc 32 ‘
OTBETHI
OTBeTbl, yKa3aHndA, peLueHusa 28 ‘
SAOAYHV B KAPTUVHKAX
Nrpa B pocTkn. [Jix. Kougei IV c. o6no>xkn
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KAK 3TO YCTPOEHO

TPAHCTIOPTHBIE ABTAAM:
OTBETblI

Omeemum Ha 80NPOCHL NPO MPAHCNLOPMHbLE CPEICMEA U3
npouLnozo HoMepa.

Bopuc OﬁMopomeB

TPAMBAW. ITouemy y mpameas o0un nposod,
a y mpoaseiidbyca — 0sa?

JItobasas sjaekTpuuecKas Iellb MOXKeT (QYHKIIMOHU-
poBaTh, TOJBKO €CJU OHA 3aMKHyTa. IMeHHO mosTomy,
KOTJ/ia MBI BCTaBJIIEM KyZa-To OaTapeiiky, OHa IMOACOeaN-
HseTCS K Ienu AByMA KoHHamu. Ilo aToil Ke mpuuuHe
B PO3ETKEe JBa OTBEPCTUS, a Y BUJIKHU JBa IIThIpA. Eciu,
HaIpuMep, MOAKJIIOUNUTh (PeH K PO3eTKe, ero MOTOD II0
JIBYM IIPOBOJAM IIOJKJIIOUUTCS K CETH U Yepe3 MOTOD IOo-
TeueéT TOK. Tposneiibyc moAKJIOUYaeTcs K CeTH TaK JKe,
KaK (peH, TOJbKO «BHJIKa» TPOJIeH0yca CKOJIb3UT IIO
KOHTAKTaM ero «PO3eTKW». V1 TOYHO TaK JKe, KaK 3JIeK-
TPUYECKUI 3apsAl NPOTEeKaeT uepe3d OAUH KOHTAKT PO-
3eTKHU, 3aTeM uepe3 MOTOP (peHA M BO3BpAIlaeTCA Uepes
BTOpPOII KOHTAKT, B TPOJLIEiiOyce 3apsj IIPOTEKaeT ue-
pe3 OOWH IIPOBOJA KOHTAKTHOM CETH, 3aTeM uepe3 MOTOP
TpoJLIeli0yca 1 BO3BpAIIaeTCs 110 BTOPOMY IIPOBOY.

A xax xe TpamBaii? Ha camom gesie y Hero Toke aBa
IIPOBOJa, BTOPO¥ €ro IpoBoJ — peisibchbl. TpamMBail exer
M0 MeTAJUIMYeCKUM pesibcaM Ha MeTaJIMYeCKUX KO-
Jécax. JJIEKTPUUYECKUHA 3apsAd MOCTYMIaeT II0 BEPXHEMY
IIPOBOAY, ITPOXOAUT Yepes3 MOTOP M BO3BpAIIAETCSA K WC-
TOUHUKY NUTAHUA yepeld KoJjéca u peabcbl. Ho Bcex Hac
C JeTCTBA YUYWJIM HE TPOraTh OTOJIEHHBIE dJIEKTPUUYECKUE
mpoBoga. A Kak sKe penbcbl? OHU Ke JIesKaT Ha 3eMJie:
cTaHeM HeuasHHO OJHOII HOroil Ha 3eMJII0, a BTOPOU — Ha
peJibChl, U IO HAIIMM HoraM notedéT Tok? Het: ara syek-
TpUYecKasd lelb ceJlaHa TaK, YTO PeJIbChI U 3eMJIsI 3apa-
Hee COeIMHEHbI, a BCEé HANPAMKEHNE CKOHIEHTPUPOBAHO
TOJILKO B BepXHEM IIpoBoje. MeK a1y pejibcaMU M 3eMJIEH
HeT HANpPSAKEeHUA, a BOT BEePXHUIN HPOBOJ TPOTATh HU
B KO€M CJIyJae HeJIb3s.

I'PY30OBHUK. ¥ zpysosuros c3adu ecezda ecmbv zopu-
30HmMaabHaa 6anka Ha bicome Koaéc. [[sa wezo ona?

dra OasKa Hy)KHa Iad OesomacHocTu. Bo MHOrmx
cTpaHax, BKJouad Poccuio, ycTaHOBKa TaKMUX OaJIOK —
TpeboBaHmMe 3aKoHa. Ho samuiiiaeT oHa He TI'DY30BUK,




a... JeTKOBbIe MAaIIIMHBLI — OT TPy30BUKa. IIpoeKTupysa
aBTOMOOMJIN, TyMAalOT He TOJHLKO O TOM, KaK OHH OyIyT
e3I1UTh, HO U O TOM, UTO OyAeT, eCJIM UTO-TO IIOUIET He
Tak M MalllMHa KyJa-TO Bpe:Kercsd. [[Jd 3Toro Ky3oB Ma-
IMWHBI HA BBICOTE OaMIiepa aesaeTcda 0ojiee IPOYHBIM,
YTOOBI 3aITUTUTE Jogei. Ho ecam MammHa CTOJIKHETCS
He C TaKOU Ke MaIllINHOM, a BpesKeTcA B I'PY30BUK C3a1H,
KapTuHa m3MeHuTCA. Ky30B rpy3oBHMKa ropasio BBIIIIE
OaMIlepa MAaIIWHBI, U yAap OPUIAETCA HEe HA MPOUYHYIO
YacTh Ky30Ba MAalllWHBI, a B pailoH Kpbinu. Ho cToiiku
KPBIIIN HE CHAeJaellb HACTOJBKO JKe IPOYHBIMH: Oyay-
YU CJIUIITKOM TOJICTBIMHU, OHU 3aKPOIOT BOAUTEJIIO 0030D,
K TOMY K€ TaM OUeHb OJIM3KO 0 I'OJIOBBI, X 9TO B JIIOOOM
caydae onacHo. IlosToMy Ha rpy3oBMKax BHUBY U yCTa-
HaBJMBAIOT TaKue OAaJKM, UTOOBI IIPY aBapUM JIETKOBAS
MalllMHAa CTOJIKHYJIach 6aMIepoM ¢ 6aJIKO#i U He BbhexaJa
o[, TPY30BUK — TaK y BOAUTEJISA MAIIUHBI OyAeT 60JIbIle
IITAHCOB OCTATHCS HEBPEAUMBIM.

MOTOIIUKJI. ¥V npocmozo eenocuneda 6cezo 0ee
36e30bL — 00Ha cnepedu u o0Ha c3adu, HA HUX Haldema
uyenv. Ilouemy nepednsas 3gesda 6osvwe 3adueil? YV mo-
mouukaa moxce o0Ha 36e3da cnepedu u 00Ha c3adu, HO
nepeonsas 36e30a 06bluHO MeHbule 3a0Hell. ITouemy?

Y Bejsocumena M MOTOIMKJIA Pa3HbIe MCTOYHUKU
SHepruu IJid nBUKeHus. Ha Bejgocumene yeaoBeK Hora-
MU KPYTUT IIefajiv, ¥ 9TO BpallleHue uepes Ienb repeaa-
6Tcs Ha KOJIeco, a Ha MOTOIIMKJE eCTb MOTOP, KOTOPBIH
TaK JKe uepes Ilellb BpaljaeT KoJjeco. Bpoge ObI mouTu
onHo u TO Ke? Ho MeXxay ueslOBeKOM U MOTOPOM MHOTO
OTJIMYMM, ¥ OJHO M3 Ba’KHBIX — B CKOpPoCTH. UeJsloBEeKY
KOM@OPTHO AeaaTh He 00JIbIlle OAJHOTO 00opoTa memaJeit
B CEKYH[IY, fa)ke OOUH 000POT B CEKYHIY — 3TO yiKe J0-
BOJBLHO OBICTPO. A OJIsI MOTOpa 5TO, HA0OOPOT, OUEHDL
Majo: OH BOOOIIe He MOKeT pabdoTaTh CO CKOPOCTHIO
meHbIIIe 10 000POTOB B CEKYHAY, a IIOPOM PasTOHAETCS
10 100 1 60s1ee 000POTOB B CEKYHIY.

Hemuosxko mocuuraem. IIycTs y Hac Beocunes ¢ Ko-
Jécamu nuameTpom 26 mroiimosn (1 groiim — ato 2,54 cm).
JlinHA OKPYsKHOCTHU KoJieca — B 7T pa3 00JbIlle, 9TO OKO-
go 207 cm, okpyriageM go 2 M. Bejsocumen pasrouseTrcs
npumepHo g0 30 KM/4, aT0 okos0 8 Mm/c. Torma KoJeco
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Xynoxxkuuk Mapus YcenHoBa

TOJIXKHO BpaIllaThbCsA CO CKOPOCThIO 4 00/c, a memaanu MbI
XOTHM KPYTHUTh CO CKOpPOCThIO mopsaka 1 o6/c. IToaro-
My IIepefaua BeJIOCHIIeAA JOJIKHA YCKOPATH BpallleHUe,
U JJIS 9TOTO IepeaHsAasa 3Be3aa 00JIbIlle 3a Hel.

Y MoTOIMKJIa KOJIECO MEeHbIIle, MPUMePHO 18 mioiiMoB,
IJINHA OKPY:KHOCTH 0K0J0 1,5 M. Ho pasronsercs oH ObI-
cTpee, IycThb 10 150 KM/4, aTo mpumepHO 40 Mm/c. IIpm Ta-
KOM CKOPOCTH €T0 KO0JIecO JOJIXKHO AesaTh OKoJio 26 00/c.
A motop Ha MakcuMasnbHOU cKopocTu mesaer 100 o6/c.
ITosToMy mepemaua JOJIXKHA 3aMeIJIATL BpallleHue, U AJIsd
9TOr0 IepeaHAs 3Be3a MeHbIIIe 3aJHell.

BEJIOCUIIEN. ITouemy y pannux gesocunedos 6vLio
0YeHb 60bULOe nepedHee KOaeco, a Y COBPEeMEeHHbLY 8eJL0-
cunedos KoJséca 00UHAKO08bLe U 3HALUMENbHO MeHbULe?

Mgl yoke oOCyauan, 4TO BeJOCUNIEAY AJIsI KOoM@OpT-
HOTO [BU)KEHUSA IIPUXOAUTCA YCKOPATH BpAaIllleHUe OT
megajell K KoJiecy ¢ IIOMOIIbIO IlenHoi nepexaun. Ho Be-
JIoCUIleSHAS IIellb He TaKasd YK IIpocTas INTyKa, U IpU-
IyMaJU e€ He cpa3y. A 0 5TOro MCHOJb30BaJN IPIAMOI
IIPUBOJ, TO €CTh IPUKPEILIAJN IIeJaIN IPIMO K KOJecy.
Ecau moacunrarsh, KaKasag MaKCUMaJbHAaA CKOPOCTD ObLIA
ObI Y COBPEMEHHOI'0 BEJIOCUIIEeNA C TaKUM THUIIOM IIPHBO-
Ia, moayuuTcsa MeHbIie 10 KM/4 — MeaJieHHee, YeM YeJio-
BeK OesKmuT. A Ha BeJIOCHUIIEJe XOTEJOCh IepeaBUTaAThCS
OBICTpee, BOT U JeJaji KOJIeCO OUeHb OOJIBIIIIM.

Ho y Takoro Besiocumeza OBIT CepbE3HBIN HegOCTa-
TOK — IIPY PEe3KOM TOPMOJKEHUU MJIU HaesJe Ha IIPeIlsaT-
CTBIE OH OUEeHb JIETKO IIePeBOPaUuNBAJICA uepes IepeaHee
KoJIieco 1 e3[0K JieTeJ Ha 3eMJIIo rojoBoir BHu3. IlosTo-
MY 5TH BeJIOCUIeJbl He CTaJU MAaCCOBBIMH W BOCIPUHN-
MaJlch KaK PUCKOBAHHBIN CIIOPTUBHLIN cHapAnx. Korga
OIPUAYMAJIN IEHYIO IIepefady M COBPEMEHHYIO KOMIIO-
HOBKY BeJIOCUIIEea, TaKMe BeJOCUIIeAbl IIOHAUANY Ha3bI-
BaJn «0e30macHBIMM», I OHM JOBOJBLHO OBICTPO BBITEC-
HUJIN CBOUX OIIACHBIX IIPESKOB. ITO IPOM3OIILIO B KOHIIE
XIX Beka, 1 ¢ TeX IIOP BeJIOCUIIeAbI BLITVIAAAT TaK, KakK
MbI IPUBBIKJIN UX BUAETh. BO3M0OXXHO, KOTJa-HUOYIb Ha-
CTaHeT HOBAas BeJOCUIIeSHAS PEBOJIIOINA, U Ha IPUBLIU-
Hble HaM BeJOCHUIeAbl HAIIU IIOTOMKMN OYAyT CMOTPEThH
C TAKUM JKe YAUBJIEeHNeM, KaK MbI — HAa OTPOMHBIE IIepe/-
HUe K0JIEca CTaphIX MOJeJen.
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 MOH<TH U3 QABBUMA CTAPVIHBL

Muxawni I'enrbdhans

IIpumepro 2400 ser Haszanm B OubBuu (IpeBHETpe-
YeCKOM IIOCEJIEHMM Ha ceBepHOM mnoOepe:xkbe UEpHOTO
MOPS$) MCIOJIL30BaJIMCh OJJHOBPEMEHHO MOHEThI 13 OPOH-
3bI, cepebpa u saeKTpa (cmiaaBa 30Ji0Ta ¢ cepedpom). Co-
OTHOIIIEHWE MEKAy HUMU OIIPeesIsaIoCch IO Becy: CTO Ya-
cTel OPOH3HI IIEeHUJINCh KaK OJHa YacTh cepedpa, a COPOK
yacTeil cepedpa — Kak Tpu dacTu 30joTa. CooTHOIIEeHME
OpoH3bI K 2JIeKTPY ObLIO 750 K 1. CKOJIBKO OPOH30BBIX
Ieab(pUHOB AaBaJu 3a cepeOpsAHBIA cTaTep? A 3a dJeK-
TpoBbIii? KakoBa Oblya H0JIA 30JI0Ta B cOCTaBe daeKTpa?

Bponusosas morera ObpBuM B (popMe HeabpuHA.
Bec 3 r, giuHa 26 MM

o Cepebpansrii crarep OnpBun. ABepc: I'epak. B MIKype JbBAa.
PeBepc: KoJieco ¢ 4eTHIPbMS CIIUITAMU, BOKPYT KOTOPOI'O ILJIBIBYT
MIPOTHUB YaCOBOI CTPEJIKU YeThIpe JeTbOUHUNKA.

Bec 12 r, nuametp 21 mm

L

DJIeKTPOBBIY cTaTep ropoga Kusuk, koropsrit monagasn B OnbBrio
B xoje Toprosuu. Ha aBepce — 6b1k u TyHel. Ha peBepce ciex ot
CTepiKHell, Ha KOTOPHIX Jep Kajlach 3aTOTOBKA IIPU YeKaHKeE.
Bec 16 r, tmamerp npumepHo 19 MM

Xynoxuauku Aprém u Copusa KocriokeBuy
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Xynoxxkuuk Mapus ¥YcernHoBa

MiBAANHYECKINE &=

BrIP3bIS

1. Yepe3d oTMeUEeHHBIH Y3€J CETKU
¥ eIlé KaKo-TO e€ y3eJ IPOBeInTe IIPs-
MYI0, ITapajjieJbHyI0 JaHHOM’.

2. Yepes oOTMeUEeHHBIN Yy3eJl CEeTKHU
¥ eIleé KaKoi-To e€ y3eJ IPOBeJuTe IIps-
MYI0, IePIeHAUKYJIIPHYIO JaHHOM.

3. Haiigure BeqmumHy yriia MEXIY
IPAMBIMH.

4. To, uTo JUAroHaJIb IPSIAMOYTOJbHHU-
Ka 3 X4 paBHa 5, MOYXHO JOKa3aTh U He
npuberas K Teopeme Iludaropa uau mio-
magaM. IlompoOyiiTe sTO chesaThb, uC-
MMOJIL3Y S PUCYHOK.

N 




NPAMOE HA KPUBOM, unu
NPOrYNKM N0 UCKPUBNEHHOW NOBEPXHOCTH

OxonyaHue. Havano 6 «Keanmurxe» Ne 8u MNe 9, 2020

B mpommsiom HOMEpe MBI pas3oOpasinch, KaK BBITJIS-
IAT «OpAMbIe» (TOUHee, Treole3ndyecKue) JUHUU Ha IU-
JUHApPE W Ha KOHYyCe, CKJEeHHOM W13 MOJIYIJIOCKOCTH.
OmHaKO OCTaJIoCh HESCHBIM, KaK IIPOBECTU Teoje3uue-
CKYIO JIMHUIO, IPOXOAAIIYIO Uepes3 ABe 3aJaHHble TOUKH.
1 cxonbko Takux reogesmueckux? Hameemcsi, 4To BBI
caMHu CIIPAaBUJINCHh C 3THM, HO Ha BCAKUI caydaii pasode-
PEM 31ech pellleHusA IBYX MOCJETHUX 3aau.

Pemenue 3agauu 6. EcTh pa3BépTka KoOHyca ¢ IBYMS
ToukaMu A u B Ha Hell. OgHY reoe3snyecKyo, IIPOXOas-
myoo depes A u B, HauepTuTh Jierde Jiérkoro. Ho ecthb
u apyrasa! Beabs MoXKHO 00XOAUTH TOPY-KOHYC C APYToit
CTOPOHBI. ITO OUEBUIHO, HAIIPUMEpP, ecjiu o0e TOuKu A
u B — BozJie caMoO#l IMHUU CKJIEHKH, 10 Pa3HbIe CTOPOHEI
ot O, 1 ITocJIe CKJIeNBaHUA OKaKyTCsa psagom. Ho MEI ceii-
Yyac YyBUJIUM, UTO 3TO BEPHO /I JIO0OH ITapbl TOUEK.

Hnsa sToro caenaem «iepekygeiky»! Uro ecau paspe-
3aTh Pa3BEPTKY HAIIIETo OyAYIIIero KOHyca o Apyroii oo-
pasyioieii — mo Ji00ii, IIPOXOAAINeil MeXXKIY TOUKaMU
A u B? A 1o crapoil TUHUU CKJIEUKU — CKJIeuTh. Torma
Ha HOBOH, «IIePEeKJIEeHHOII» pasBEpPTKe TouKa B BMmecTe
CO BCeM TpPEeyroJbHBIM
«OTPEe3aHHBIM» CEKTOPOM B’ 6\

OKa’KeTcsA  MOBEPHYTOH AN

BOKpyr O Ha yroa 180° o NB
(puc. 14).! Bor uepes sty A
CUMMETPUYHYIO TOUKY B’
W HAAO IIPOBOAUTH IIPA-
MYIO. Puc.14

Tenmepp MOXKHO 000HUTHUCH M 0e3 HOMKHUIL U KJesd,
ocTaBasCh Ha CTapoi pas3BEépPTKe: Ojaromaps maee Iepe-
KJIeIIKM MbI 3HaeM, KyJa HaJo HaIIpaBJIATbCI us A, UTo-
O0b1 monacTh B B. IlosTomMy mocTaTOYHO HPOBECTU BCIIO-
MoraTeJbHYI0 IpAMyio BO, IIOCTPOUTH CHUMMETPUUYHYIO

TouKy B’', mpoBecTu u3 Heé B A IPAMYIO JIUHAIO — BOT U
roToBa MOJIOBUHA HYXXHOU TreoJe3nMUYecKOll Ha cTapoi

! MosxHO pe3aTh IPAMO II0 TOl 06pasyolleil, Ha KOTOPO JIEKUT TouKa B.
Torza mocJie mepeKJeiKy OHa OKaYKeTCsT Ha IPaHuIle.

OTAAHNMCD
BOKPYVYT




OT'AJAHNCD

pasBépTKe. BTopyio mIoJ0BHHY JIETKO JOCTPOUTh, KAK MBI
JIeJlaJy B 3ajadue 5 m3 mIpoIwioro Homepa. [lake emré jer-
ye, IOTOMY UTO OHA IIPOHUIET Uuepes TOUKY B, u ¢ JuInHI-
MU YIJIAMH BO3UTHCA HE HYXKHO... 2

WUrak, Ha HaIeM KOHYCe uepes JI0bie
JIBe TOUYKM, He JiexKallliie Ha OJHOM oOpa-
3YIOIIIEe, MOKHO IIPOBECTU [IBE «IIPAMBIE»
guaun (puc. 15)! To ecTs Bcerga ecTh gBa
«IIPAMBIX IIYyTHU» M3 OLHOT'O MeCTa B IPY-
roe. Ilpu sTOM, KOHEUYHO, OIMH 13 HUX MO-
JKeT OBITh KOpoue APYroro. A ecTh JIH eIre
npamele nyTu? HeTr, CKOJBKO HU IIepeKJenBail, HOBBIX
«IIPAMBIX » VoKe He IIOJIyUYUIIsb. IIpoBepbTe aTO0!

3amaua 9. Ha pasBépTke KOoHyca 3aJaHa Touka A.
Haiigure Bce Takue Touku B, uTo 06a myTu us A B B ume-
IOT OIMHAKOBYIO IJINHY.

Tenepsb mopa pa3odpaThCA C ITUJIUHIPOM.

Pemenue 3amaum 7. Temepp Touku A m B maHbl Ha
pasBEPTKe IWJIMHApPa. KakK IIpOBeCTH TIe0le3WUYecKYIo
yepes JUHUIO cKJIeUKu? MOKHO OIIATh MPUMEHUTDH «IIe-
PEKJIENIKY»: BeIb €CJU OTpe3aTh HUKHIOI YacTh pas-
BEPTKU (HampuMep, TOPUSOHTAJIBHYIO B’

Puc. 15

II0JIOCY, BKJIIOUAIONIIYI0O OOHY U3 TO-
yeK A u B) U IIPUKJIEUTH €€ CBEPXY —
Hu4Jero ke He ucnopturca? Ilomyuurca 4
IIPOCTO ApyTras Pa3BEPTKA TOTO Ke ITU- ‘ B

auaapa. Touka B 1Ipu 3TOM HIePEeXOIUT
B TOuKy B’, KoTopas Bbllle B POBHO HA pye. 16
IMUPUHY PA3BEPTKU. SHAUUT, €CJIU IIPO- B
BecTH npamyo AB’', sTo u OyzeT 4acThb
HY)KHOI HaM reojesuueckoii. Temepsb
MOJKHO BEPHYTBLCS K HAIlleil IIepBOHA-
YaJbHOM PasBEPTKE M «IJOCTPOUTH» HA / B
Hell BTOPYIO reojesmueckyro (puc. 16).
Bugmo, uro obe yacTu reomesmuecKoil
Ha pasBEPTKe IMapajljieJbHBI, Kak U
TOJIKHO OBITH.

Hapucyem pnBe pasBEPTKU OILHOTO
¥ TOTO JKe MUJIUHApPA, OJHY HaJ APYroi
(puc. 17). Ilpu cBépThIBAaHUM WX B IU- Puc. 17

2 A MOJKHO IJIsl BTOPOU IOJIOBUHBI IIOAYMATH IIPO APYTYIO IEePEKIEHKY —
U ITIOCTPOUTH TOUKY A', CHMMETPUUHYIO TOUKe A...



JUHAP OHU JIOMKATCA OJHA HA APYIyI0, TOU-
Ku B u B' coBnazator. Ho uTo ecam 1o6aBuTh
CBEpPXy TpeTbio pasBEépTKy? Jlunumsa AB" —
Toxke reozesmueckada! OwnHa «oOMoOTaIaCh»
OIVH Pa3 BOKPYT IIWJIMHAPA M TOXKEe IIPUIILIA
B TOuKy B (puc. 18). A MOXHO ITPOJOJIIKUTH
TaKk W JaJIbIlle, IIOABATCA I'eoJle3uUecKue, 00-
MaTbhIBalOIIMeCcs BOKPYr muiauHApa 2, 3, 5,
10 pas... Ux Oeckoneuno mHoro! [la emié u
BHM3 MOJKHO TaK JKe «KOIIMPOBaTh» PasBEPT-
KU, HOJYYUTCS €€ OJHO CEMEMCTBO Ieoie3m-
YeCKUX, «3aKPYUEHHBIX» B IPYI'YIO CTOPOHY.

Bor sT0 1a — Ha MUINHIpPe Yepe3 OSHU U
Te K€ TOUYKM MPOXOAUT CKOJILKO YIrOJHO IPSIMBIX ITyTeH,
ecan, KOHEYHO, dTU TOYKM Ha Pa3BEPTKe HEe IIOHaJaioT
Ha IIPAMYIO, IIapajlIeJbHYIO JIMHUN CKJIeHKu. MokeT, u
Ha KOHYyCe TaK Ke, MbI IIPOCTO UTO-TO He 3ameTunu? Her.
Heyio B TOM, U4TO HA MUJIMHAPE MBI UCIOJIB30BAJIA CUMMe-
TPUIO CABUTOB — «KOIIMPOBAJIU» PA3BEPTKU BBEPX, U Y
TOYKU B moJIyuymyioch 6€CKOHEYHO MHOTO M300paKeHuU.
Ha xoHyce cmMMeTpusA — IOBOPOT BOKPYT TOUKM O; MOXK-
HO TOKe cIesjaTh [OBEe Pa3BEPTKU, HAKJIAALIBAIOIIHECS
IPYyT Ha Opyra, — BEePXHAS M HIDKHAA IOJYILJIOCKOCTH.
Ho Toawko aBe! Bropoit moBopoT Bokpyr Touku O Ha 180°
BEepPHET TOUKYy B oOpaTHO, HOBBIX €€ M300pasKeHuil 1 HO-
BBIX IIyTel K Hell He BOBHUKHET.

Bosee Toro: eciu cmenath KOHYC IIO- ,
IIupe, TO €cThb OpaTh IJis PasBEPT- 4
KM He IOJYIIJIOCKOCTb, & CEKTOP
ooapiie 180°, To m ABYyX my-
Teil MOJYKeT He IOJYUYUTBHCS:
Ha pucyHke 19 Touku A u A
B coeguHAIOT OBe Teole- |
3uuecKkue (KpacHas W CU- c
HAs), a Touku A u C mwaun  Puc. 19
A u D — TonbKO OfHA (COOTBETCTBEHHO, KEJITAS U 3€J€-
Has). B mepBoMm ciryuae HeT myTH yepes JUHUIO paspesa,
BO BTOPOM — HET APYTOro IIyTHU, KPOMe KaK uepes paspes.
Ha mosiorom xoJsimMe AJisi ZOCTATOYHO OJIMBKUX TOUYEK YIKe
HEeT IMPAMOTo IIyTU «B 00xox4 xosMa». O0paTute BHUMA-
HHe — Ha TaKOM KOHYyCe KOHIILI JIIOOOM Ieole3nuecKOom
y:Ke He IapaJjiieJbHbI, a PACXOAATCA.

Puc. 18

OTAJHNMCD
BOKPYVYT




OT'AJHWCD

Y 3Kue KOHYCBI

A Temepnr nmaBaiiTe caesaeM KOHYC
noy:xe. To ecThb 1151 pa3BEPTKU BO3BMEM
He IIeJIYI0 IMOJIYILJIOCKOCTh, a CEeKTOP II0-
meHbIre. IIoCKOJBKY IIPO HEepeKJIEeHKY
BCE OCTAaEeTCA B CHJE, BCE IeoJie3nuecKiie
MMO-TIpesKHeMy OyAyT BBITJIALETH OJU- Puc. 20
HAKOBO W B3aBUCETHb TOJHBKO OT OIHOTO
rmapaMeTpa — MHHUMAJBHOTO pPaCCTOSHUA
0 BepImuHBI KoHyca. IloaTomy mocrarou-
HO pPacCMOTPETh KaKyI0-TO OAHY reoiesude-
CKYIO; BO3BMEM TaKyI0, KOTOpas Ha HaIlen
Pa3BEPTKE MEPIEHAUKYIAPHA JUHIN CKJIEH-
Ku (puc. 20). Paz oHa moaAXOouT K CKJIEHKe
IO HPSAMBIM YTJIOM, TO M YXOOWUTH OT He€é Puc. 21
JIOJIXKHA TOXKE MOJ TPAMBIM..., I CMOTPUTE, UTO IIOJyda-
eTcA — 9Ta «IpAMasg» JUHUA IIepeceKaeTcs cama ¢ co0oii!
Ha ckyieeHHOM KOHYCe IIOJTyYaeTcs «rajJicTyuek» (puc. 21)

A nmasnbine emié Becesee. Ecau B3ATH emié Oojiee ya3-
KM KOHYC, ¢ pas3BEPTKo# MmeHbIme 90°, To — raagu-
Te! — IocJjie 3TOro camoiepeceueHnss o0e YacTu Ireomes3u-
YeCKOUN CHOBa IlepeceKalmT JUHUIO CKJIEUKHU, MPUUYEM
B OTHOM U TOM Ke MecTe! OOpaTuTe BHUMAaHNeE, YTO U3-3a
CUMMEeTPUHU KapTUHKU Ha Pa3BEPTKe BCE BBITJIAIUT TaK,
KaK OyATo reosesmyecKasi OTPasKaeTcsa OT JUHUU CKJIEH-
Ku. Ha camoMm nesie 3TO He OTpaskeHUe, XOTh U OUEHb Ha
HETO ITOXO0JKe — KOHIIBI Te0e3UYEeCKON IPU IIepexoe Ju-
HUU CKJIEKU MeHSI0Tcsa MecraMu. Kak TOJBKO BBI CJIO-
JKUTE PAa3BEPTKY B KOHYC — 9TO Cpa3y CTaHET BUIHO.

ITOo yKe BTOpPOe IlepecedeHne reofe3ndecKoil caMoil
¢ co0oii. A MOKeT OBITH eIll€ U TPEThE — €CJU II0CJIE DTO-
ro IIepeceueHnsd JUHUN CKJIEHKN KOHILI I'e0Ie3MUYeCKOn
CHOBA IIePEeCeKyTecs B cepearHe Pa3dBEPTKH... Ecin
KOHYC COBCEM Y3KWUii, Treoje3umuecKasd
00BMBaeT ero MHOTO pa3, Ha KaKIOM
000poTe ImepeceKkasch caMa ¢ co0O aBa
pasa — mox caMoii BepxHen (OJmK-

Hell K BepIIWHE) TOUYKOU M CTPOro
0 OIPYI'yI0 CTOPOHY OT 3TOU TOUKU
(puc. 22).

3amaua 10. ¥ Kakux KOHYCOB,

TO eCThb NPU KaKMX yIJjJaxXx pas-
Puc. 22



BEPTKHU, TeoJe3nuecKas IIepeceKaeTcs caMa ¢ co00it OquH
pas? IIBa pasa? Tpu pasa? Yernipe pasza? N pas??

Bor MBI ¥ y3HaIM, KaK BBITVIAJAT I'eOe3UYEecKUe
IasKe Ha CaMbIX KPYTBHIX M BBICOKUX ropax. OTBasKHBIM
Iy TeIllIeCTBeHHUKAM, BIPOUEM, eIlé eCTh YeM 3aHATHCA —
XOpOIIIo ObI pa3odpaThCcsa, KaK Ke TaM XOAUTh U3 OJHOI
3aJIaHHOU TOYKU B IPYTYIO.

3amaua 11. Haiigure (HauepTuTe Ha pa3sBEPTKE) BCe
reojfie3auuecKne, IIPOXOAAIINE uepe3 3aJaHHbIe TOUYKU
A u B, gis KoHyca ¢ yraom pasBépTku a) 120°; 6) 90°;
B) (1151 camMbIX cMesbix) 110°.

3amaua 12. Ha KoHycax ¢ KaKUMU yrJjiaMU pPasBEPT-
KM BBIIIOJTHEHO CBOMCTBO: Uepes JIIoObIe BE TOYKU ITPO-
XOOAT HEe MEHbIIe TPEX reofesmyecKux? A He MeHbIITe
yeM n reoaesmueckux? (Ilapel Touek, Jekalnume Ha OX-
HOM 00pasyIolneii, He pacCMaTPUBAEM. )

Bor 1 mogxoauT K KOHILYy HAIIle ITyTeIlecTBUEe II0 OT-
BECHBIM IMJIMHAPAM M KPyThIM KoHycam.! IlpemcraBb-
Te Telepb, B 3aKJIIOUEeHNE, UTO Bbl HAXOAUTECHh B TOPHOM
CTPaHe U3 BHICOKUX-ITPEBBICOKUX I'OP 1 KPYTHIX YIEJINA.
Eciu B TakoM MecTe IIOUTH IIPAMO, IO I'e0de3UUYECKON —
BbI, CKOpPee BCero, paHO WJIX IIO3JHO IIOMaJETe Ha CKJIOH
TOPBI U, IIOCKOJBLKY 9TO KOHYC, BEIHYKJIEHBI Oynere Ka-
pabkaTbCca II0 HeMy IO CIIMpaji BBepPX, a IIOTOM BHUS3,
KaK Ha pUCYyHKe Ha ImoJisax. CIyCTUBIINCH, BBI IIPOIOJI-
JKUTe IBUKeHHNe y:Ke He B TOM JKe HanpaBJIeHUU, YTO
paHbIlie, a B KaKyI-TO APYI'yI0 CTOPoHY... OTCcIoma BUI-
HO, YTO UJATH IIPAMO, HAIIPOJOM B ropax He TOJILKO Omac-
HO, HO U TJIyIIO: €CJIM Ja’Ke BCe MOBEPXHOCTU TJIaJKMe
W HUTJE HeT HU TPeIWuH, HU KPYTHIX OOPLIBOB, U BbI HE
cJIoOMaeTe Ie’ II0 Jopore — BBl BCE PABHO HNPUIETE HEU3-
BECTHO Kyna. BoT mouemy AJisi TOPHBIX TYPUCTOB U AJIb-
MIUHUCTOB TaK Ba*KHBI YM 1 OIIBIT.

3 IToOckaska. He GoiiTech 5TOM 3aaun, OHA COBCEM He cTparnHasa. Hy:xHo
IIPOCTO CIIOKONHO ITOPHCOBATHh Pa3BEPTKU U reojeswyecKue Ha HUX. BauH-
CTBEHHOE, UTO HYKHO 3HATh U3 F€OMETPUU, — ITO UTO CyMMa YIJIOB JIFOGOTO
TPEeyroJbHUKA Ha ILJIOCKOCTH paBHa 180°.

4 IIuuHAPHL 1 KOHYCHI YAOOHBI TEM, UTO JJIS HUX MOYKHO CHEJATH ILJIO0-
CKYIO pa3BépTKy. CyIIecTByeT MHOI'O APYTUX «PDAa3BEPTHIBAIOIUXCS IIOBEPX-
HOCTEe», HO CpPeAu BCeX MOBEPXHOCTEH B MPOCTPAHCTBE OHU COCTABJISIOT
Kpalige Mayio dyacTh. OcTajbHBIEe TOBEPXHOCTH — c(ephl (MAUYMKU), TOPHI
(0y0IMKM) U ApyTrue — HeJIb3s CKJIEUTh U3 KYCKOB mIockocTu. CTpouTs HaA
HUX reojesnuecKue cioxkHee. Ho MIPUHIUI — UATU «MaJeHbKUMU IIAKKA-
MU» — BCETJa TOT JKe.

Xynmoxxuuk Anekceit Baiiaep

OTAJHINCD
BOKPYVYT
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Kcennsa I'mnsaposa

fIATh CTOPOH CBETA

OpuH nyTenecTBEHHUK IIpUeXaJi B Jie-
peBHI0O Bernya-Maprunyc Ha pexe AmoOa-
a0 (ocrpoB Kanmumamran, WHIoOHE3uUs),
yTOoOBI M3y4YaTh SI3bIK MOajsio. Ero moce-
JIMJIA B IOME CaMOTO BOMKIAA (CM. KapTy).
B mepBrIil ke TeHb BOMKIb BBIBEJ I'OCTS
Ha II0pPOoT, II00YEePETHO ITIOKAa3aJ Ha ceBep,
Ha 0T, Ha BOCTOK M HAa 3amaj 1 cKasal:
«Urait, kalaut, anait, suali». Ilyrere-
CTBEHHUK B3aHEC B CBOM BJEKTPOHHBIN
cJIOBapuK TakKkWe cjioBa: urait = ‘ceBep’,
kalaut = ‘ror’, anait = ‘BocToK’, suali =
= ‘gamag’. Bckope myTerniecTBeHHU-
Ky B3aXOTeJIOCh B3IJIAHYTHL Ha JepPeBeH-
CKO€ CBATUJINIIE, TEe COBEPIIAJNCH BCE
BajKHbIe TJIeMeHHble 00pAnbl. OH B3AJ
¢ coboii CBOM cJiOBaph M KOoMIIac, a Kap-
Ty 3a0blia. BeIiga m3 gomMa BOMKIASA, MYy-
TEIIeCTBEeHHUK OTIpaBUJICA Ha CeBep,
JOMIEJI OO0 JoMa IllaMaHa ¥ CIPOCHUJI
y Hero: «KakK MHe TpOWTHM K CBATUJIU-
my?» «am Bcé BpeMd urait», — OTBETII
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mamMaH. «3HAa4YUT, Ha ceBep», aonmy-
MaJI IIYyTHUK, 3arJISHYB B CBOM CJIOBAaphb.
OH mepecék peKy, HO TYT Ke 3a0JIyIm-
csI Ha PHCOBOM ILJIAHTAIIUY U PEMIN BEP-
HYTbCA K maMany. «K gomy mamana uau
suali», — HaIIyTCTBOBAJIM €r0 KPecThAHE.
«To ecth Ha 3aman? CTpaHHO», — IIOOY-
MaJl IIyTeIleCTBEeHHUK, HO IIOMIEJ-TaKu
Ha 3aman. OgHako peKu He OBLIO BUIHO,
PHCOBBIE IIOJIA CMEHUJINCHh cagaMHu C KO-
KOCOBBIMU HaJbMaMU, WM He3aJauJINBBLIN
MIyTHUK IIOHSJI, UTO COBEPIIIEHHO 3amy-
rancsa. «Hwuero, — crajmm yrematb ero
KpecThbsHe, paboTalolme Ha KOKOCOBOI
oJagTanun, — ugn kalaut, BBLIAIENIH
K IIIKOJIe, YYHUTEJbh BCE Tebe PacCTOJIKY-
eT». CBepUBIINCH CO CJIOBAPUKOM, ITyTe-
IIIeCTBEHHUK MIBUHYJICS Ha 0T U JeCTBU-
TeJbHO BBINIEJ K IIKoJe. «lomM BoKAA
anait?» — cupocuJ oH y yuuread. «Her,
anait aaMa3HBIA PYSZHUK. A TOM BOMKISA
suali», — orBeTns TOT. IlyTemniecTBeHHUK
IIOCJYIITHO IIOBEPHYJ Ha 3amaj, a obHa-
PYsKHUB IIepen co00il BMECTO PEeKU aIMas-
HBI pPYOHUK, CTPAIIHO paccepaujcs:
«Kax mMHe HaxoHeIl momacTb K JOMY BO-
KOA MM XoTdA ObI K mikoje?» «Ilom Bo-
KOA suali, — TPUBETINBO OTBEUAJMN pa-
0oune pygHHKA, — a BOT IIK0Ja andoor».
YBBI, TAKOIO CJIOBA B CJIOBAPUKE Iy TeIle-
CTBEHHMKAa M BOBCe He OBLIO...
O0mbsacHUTE, B Y€M OIITMOKA HeBe3yue-
ro MOyTeIIeCTBEHHWKAa, M BOCCTAHOBUTE
CHCTeMY IIPOCTPAHCTBEeHHOU OPUEHTAINH
sKuTesel nepeBHU Berya-MapTuHyc.

Omeemut 6 caiedyrouiem Homepe




\ Bamdykosbii
_  Aec

Sl s

N Karta. Qepebug benyn-Mapruryc

M OKPECTHOCTH




+2% 2/3 TIPAB/AbI

Cepreit [JopuueHKO

MAAKOBCKHU U PEIIUH,
BOPO/IMH 1 MYCOPI'CKHUM

IBe M3 3TUX MCTOPUMI M3BECTHHI, a OJHA IIOJHOCTHIO IIPUAYMAaHA.
Hano moragmarbca, kakasd MMEHHO. BBIUMCINUTE €€ MOYKHO II0 KaKON-HU-
OyIb HeJIeIIOCTH, HeCyPasHOCTH, CIIPATAHHOI B TeKcTe. IlonpobyiiTe!

PUMCEHUH-KOPCAKOB 1 BPYBEJIb

Opuaxkapl Xyno:kHUK Muxana Bpy-
0eJIb IPUTJIACUJ B TOCTH KOMIIO3UTOPA
Hukonas Pumckoro-KopcakoBa u mo-
Kasaj eMy cBoio KaptuHy «Mopckas
mapeBHa». PaccmarpuBasd KapTunHy,
Pumckuii-KopcakoB sameTma acTpo-
HOMMWYECKYIO HeJIeIOCTh: BpyOeisb
n300pasuJ paccBeT W PaCTYHIUH Me-
CAIl B BUJZIe CepIla, IPUUYEM MeCAIl ObLI
0o0paIléH K BOCXOIAIIEMY COJHILY CBO-
eii BOTHYTOH cToOpoHOI. My3bIKaHT
cTajg O0BACHATH XYAOMKHUKY, YTO Ha
3ape MOXKHO YBHUJIETh CTapeIoIunii,
a He pacTyIIuil MecdAll, Aa U K COJHILY
Bcerza oOpallieHa OCBeNléHHAas 4YacThb
JIYHBI, TO €CTh BBIIIYKJAs CTOPOHA Me-
cama, a He Borumyras! Ho xora Bpy-
Oesib 1 yOeguJjcsa B CBOEH oIubOKe, Iie-
penesbIBaTh KAPTUHY OTKA3aJICA.

MAAKOBCKHUHN 1 PEIINH

Xyno:xkauk Wibsa PenmuH HeHaBuAe
XYI0KHUKOB-QyTypucToB. I Korga oH
nputéa B roctu K Kopaeio YHyKoBCKO-
MYy, TJe KaK pas YnuTaJ CBOU CTUXHU MO-
Jomoit moat-pyrypuct Baragumup Mas-
KOBCKHII, Bce o)Kuganu ckaugaiaa. Ho
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Penun Oblg1 B TAaKOM BOCTOPTre OT TeM-
IIepaMeHTHOTO WCHOJIHeHus: MasaKoB-
CKOro0, UTO JasKe cKasaJy emy: «fI xouy
HaAICaTh Ball mopTpeT». Takasa uecTb
BBIIIAgAJIa He MHOTUM, HO MasgKoOBCKUI
He pacTepsics U CIIPOCHI: «A CKOJb-



KO BBl MHe 3a 310 gagure?» «JlagHo,
B IleHe COHMmeMcsi», — oTBeTuJ PenuH,
KOTOPOMY IIOHPaBUJACh AeP30CTh IIO-
sra. Korma MasaKoBCKHII IIOABUJICS
B MacCTepCKOM XYyAOKHUKa, Penun mo-
BTOPUJI «$§l HammImry Ball IOPTPET».
MasakoBCKHiT OTBEeTHJ: «A A — Ball»,
U TYT Ke CIesiaJl HEeCKOJIbKO KapuKa-
TYPHBIX HaOpPOCKOB, KOTOpPbIe OUYEHb
IMOHPABUJINCH XYAOKHUKY. PenuH xe
moptper MasKOBCKOro Tak M He Ha-
mycaJ — TOT IIepe], HAYaJOM CEeaHCOB
BAPYT 00pMJI cebe TOJI0BY, a UMEHHO eT0
«BIOXHOBEHHBIE» BOJIOCHI Pernuu cuwu-
TaJ HanboJjee XapaKTePHBIMU B 00JINKe
moaTa.

Ilocne BTOpOrO HeiicTBuUA Ha Ofn-
HOM U3 II€PBBIX MHPEACTAaBJICHUHN OIIePHI
Mogecra Mycoprckoro «Bopuc Tomy-
HOB» OT BOJIHEHUSI BHE3AIIHO CEJI TOJIOC
y MaJbuyuWKa, WCIIOJIHABIIIETO PoJib PDé-
zIopa, cbiHa Bopuca. B ero mapruu ocra-
BaJIOCh BCEr0 HECKOJIBKO CJIOB B KOHIIE
OIlephI, HO UCIIOJHUTL UX HYXKHO OBLIO
BBICOKMM T'0JIOCOM KOHTpaabTo. Ha mo-
MOIIb OpuIIea apyr Mycoprckoro, Kom-
mo3uTop u XxuMuk Anexcaaap BopoauH.
W3 ero maboparopuu ToHEI ycCIieJa I0-
CTAaBUTh TeJiNii B MaJeHbBKOM BO3JYIII-
HOM Imapuke. MajapuuK CHOpPATAJ Ia-
PUK 3a masyxoii, a Iepel UCIOJHeHHeM
He3aMeTHO BIOXHYJI TeJIuil — U ero ro-
JIOC HeHamoJro craj Beinie. HukTo us
3puUTeseil HU4ero He 3aMeTHJI.
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Xynmoxxkuuk Kambrua



1. Bapon MiouxrayseH yTBep:KIa-
€T, UTO ITYCTUJI IIap OoT OopTa Ouabapaa,
uMerrIero GopMy MNPaBUJILHOTO Tpey-
roJIbHUKA, TaK, YTO TOT, OTPAKasiChb OT
0OPTOB, IIPOIIEJ Uepe3 HEeKOTOPYIO TOU-

" Ky TPHU pasa B TPEX Pa3JNYHBIX HAIIPaB-
K JIEHUSIX U BEPHYJICSI B UCXOIHYIO TOUKY.
- MoryT au cioBa 6apoHa OBITH IIPABIOM?
(OrpaskeHue 1apa oT 60pTa IIPOUCKXOIUT
10 3aKOHY «YyTroJ HaJeHus PaBeH YIJIY
OTPaAKEHUA».)

Muxaun Eedorxumos

2. VI3 ueThIPEX KOOUU JIIOOOTO TPEYyroJbHUKA MOYKHO CJIOKUTH Tpe-
YTOJIbHUK, IOAOOHBIN MCXOOHOMY (CM. pucyHOK). ¥ 6apona MroHXray-
3eHa eCTh MHOT'O OJJMHAKOBBIX TPEYTOJbHBIX ILJINTOK, 1 OH YTBEPIKIAET,
YTO CJIOMKUJI TPEYTOJbHUK, IIOAO0HBIN NCXOIHOMY, BCETO U3 TPEX OJMHA-
KOBBIX. MoryT Jiz cioBa 0apoHa oKa3aThCsA IIPaBHaoi?

Muxaun Eedoxumos
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3. ¥ 6apona MoHxrayseHa ecTb 8 30J10-
TeIX MoHeT Becom 10, 20, 30, ... , 80 r, HO
HEW3BECTHO, KaKas M3 HUX CKOJBbKO BECHUT.
Bapon yTBep:kmaeT, YTO IOMHUT, KaKas U3
MOHET CKOJBbKO BECHUT, U B JOKa3aTeJIbCTBO
CBOEM IPaBOTHI I'OTOB IIPOBECTU BCETO OJHO
B3BeIlIMBaHUE Ha YaIlleUHBbIX Becax 0e3 r'upb,
B pesyJibTaTe KOTOpPOro OyJeT OJHO3HAUHO
YCTAHOBJIEH BeC XOTs ObI OHOUM MOHeThI. He
oOMaHbIBaeT Jiu 6apoH?

Aanexcandp Illanosanos

4. Bapon Miouxraysen yousa Ha oxote 15 yTokK Becom 50, 51, ..., 64 xr. Emy us-
BECTEeH Bec KayKkJoi u3 yToK. C IIoOMOIIbI0 YallleYHbIX BECOB 0ApOH coOMpaeTcs JoKa-
3aTh 3PUTEJISIM, UTO IIepBas yTKa BecuT 50 Kr, BTopad — 51 Kr, TpeTbsa — 52 KT, U T.JI.
(BHauaje 3puUTeJIM He 3HAIOT IIPO Beca YTOK abCOJMI0THO Huuero). Kakoe HauMeHbIIee
KOJIMUECTBO T'HMPhb IOTpedyeTcss 0apoHy, eCJU U I'MpH, U YTOK MOXKHO pasMeIlaTh Ha
00enx yaIlrax BeCOB, a KOJIHNYECTBO B3BEIIINBAHUI He OrpaHuyeHo?

(Beca rupb u3BeCTHBI KaK 0apoHY, TaK U 3PUTENAM. B HAIMUMM HeorpaHUYEeHHBIH
samac rupb Becom 1, 2, ..., 1000 Kr.)

Anexcandp Xpabpos

Xynoxxuauk Mapusa YcenHosa

Omeemut 8 caiedyrouiem Homepe

S = S
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Puc. 1

ITycts mMeeTcss KOHEUHBIN HA0OP MHO-
FOYTOJBHUKOB U €CTh BO3MOYKHOCTH W3-
FOTOBUTH CKOJIBKO YTOMHO KOIMUM KaK-
moro m3 Hux. Ilems — 3aMOCTUTHL BCIO
ILJIOCKOCTh, WCHOJb3Ys JIUIIL TaKue KO-
nuu (OyzeM Ha3bIBATh UX NJAUMKAMU).
BriBaer, uYTO 3amoOllleHHWE TIOJIYYaeTCs
TOJIbKO epuoaundeckoe. Hanpuwmep, ecsiu
B Habope JUIL OAWH HPABUJIBHBINA IIle-
CTUYTOJIbHUK, WJIU JKe JINIIH OHA (UTyp-
Ka KpecT-eHTaMuHO (puc. 1). A mHOTHA
MOYKHO 3aMOCTUTH U IEPUOAUYECKU, U He-
nepuonundecku. Crakem, ecau B Habope
TOJIBKO KBaJpaT WJIN TOJIBKO IIPABUJIb-
HBII TPEeYTOJbHUK (puc. 2).

Kcratu, a uro Takoe «mepuomudye-
ckoe» 3amomienue? IlepBoe, uTo mpu-
XOJIUT B I'OJIOBY, — 9TO 3aMOIIeHNe MOK-
HO CIOBUHYTHL Ha KaKOe-TO PACCTOSAHUE
B KaKOM-TO HAIIpaBJIEHWU, U OHO WHJe-
aJbHO HAJIOXKUTCA camo Ha cebsa. Ho Tor-
la M IIpaBoe 3aMOIlleHWe Ha PUCYHKe 2
nepuonmueckoe. MbI ke mMeeM B BUIY
KapTUHKU, M0X0Kre Ha pucyHok 1. Ilo-
9TOMY IIPAaBUJILHOE OIpeJesieHUe TaKoe:
3aMoOIlleHUe nepuoduieckoe, eciiu MOYKHO
cllesaTh Ba KAKWUX-TO CABUTA B HeIlapaJi-

Puc. 2

JIGJIbHBIX HAIIPaBJICHUAX TaK, UTO 3aMO-
II[eH1Ee COBMECTUTCS caMo ¢ co0Oii.

YnuBuTelbHee BCEro, YTO OBLIBAIOT HA-
00pbI QUTYDP, KOMUAMU KOTOPBIX MOXKHO
3aMOCTUTh ILJIOCKOCTHL TOJBbKO HeEIepHu-
onuuecku. Ilo cepenuubl XX BeKa CUU-
TaJI0Ch, UTO MX HE CYIIeCTBYeT, MOKa
B 1966 roxy PoGept Beprep He cCKOHCTPY-
MpOBaJ TEePBBIA Takoili HabOp, COCTOA-
muit axx u3 20426 pasIUYHBIX HJIUTOK.
Hemnoro mos:xe cam ke Beprep ymeHb-
IIWJI YUCJO PA3JIUYHBIX MHOTOYTOJbHU-
KoB o 104, a B TeueHHe CJIEAYIOIIETO
MeCATUJIETUA YCUJIUAMHU PAAA YUYEHBIX
yIaJIOCh MIOHUBUTH ero A0 2 — MCKOMBIH
IIpuMep JOCTaBJIAIT 3HAMEHUTHLIE MO3a-
uku Ilempoysa. CymiecTByer Ju Habop
13 eJUHCTBEHHOTO MHOTOYTOJLHUKA,
KOMMUAMU KOTOPOTO MOMKHO B3aMOCTHUTH
ILJIOCKOCTh JINIITL HEIepUOAUYEeCKU, He-
M3BECTHO JI0 CUX IIOp.

Msw1 pacckaskem O TakomM Habope u3s
6 MHOTOYrOJLHUKOB, KOTOPBIA IIpen-
goxxkua Pagasasr Pobuncon B 1971 roxy
(puc. 3). BeicTynbl 1 ma3kl HA 3TUX ILJIUT-
Kax OpraHM30BaHBLI TaK, UYTOOBI pHUCY-
HOK Ha IPUKJIAABIBAEMBIX IPYT K APYTY

L)

Puc. 3

)
CCJ/jD E F
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IJINTKaX OBIJ COTJIacOBaH: CUHUE JIMHUU
Ha OJHOU IIJIUTKE IIPOJOJIKAIOTCS Ha CO-
CeIHUX IIJIUTKAX CUHUMU JUHUIMU,
a KpacHbIe ¢ (D110JIETOBLIM KpaeM — Kpac-
HBIMUA C (PUOJIETOBBIM Kpaem (mpuuém
(¢uoseToBble Kpasi CTBIKyIOTCA). Kpome
TOTO, IJIUTKA A OTJIMYAETCA OT OCTAJIb-
HBIX IIJTUTOK (DOPMOI YIJIOB: Yy HEE 3TO
KBaJpaTHbI€ BBICTYIIbI, TOTJa KaK YTJIbI
OCTAJIbHBIX IIJINTOK O0PEe3aHkI.

MpbI HaMETUM AOKA3aTeJbCTBO, IIOUE-
MY TAKUMHU IIJIUTKAMU MOYKHO 3aMOCTUTD
ILJIOCKOCTDH, HO TOJIBKO HEIIEePUOAUUECKH.
YacTo, 4TO0BI yOeZUTHCA B CIIPaABEIJINBO-
CTH OUepPemHOT0 YTBep:KIeHusd, Hamo Oy-
IeT nmepebpaTh HECKOJbKO BapHUaHTOB —
OyabTe K 9TOMY I'OTOBHI.

IIycTs MBI 3aMOCTHJIHN IIJIOCKOCTD, HC-
MOJIb3Y S JIUIIb KOONHU 3TUX 6 MJIUTOK
(6ymem 0003HAYATh UX COOTBETCTBYIOIIH-
My OyKBaMM, KaK Ha pucyHke 3). XOTb
OHa IIJIUTKa A 0053aTeJIbHO BCTPETUT-
cA B 3aMmolneHuun (mouemy? — obOparute
BHUMAaHNWE Ha BBICTYIIBI II0 yTJIaM); IJIs
¢ OIIpeNeIEHHOCTH! oymem

CUUTaTh, YTO KPaCHLIE BbI-
p CTYIBI 9TON MIAUTKU A TOP-
yaT BIPaBO U BBepx. SAcHO,
YTO CpPeIu e€ cocemeil HeT

CTOUT Ha MeCTe BOIPOCHUTEJIbHBIX 3HAa-
kKoB? Eciiu 1 Tam, u TaM He IJIUTKA A,
TO IPaBBII cocell Y BepPXHEro 3HaKa BO-
IIpoca 1 BEPXHUU cOceJl ¥ MpaBoro 3Haka
BOIIpOCA — JBe ILJIUTKU A, U OHU Iepe-
KpbiBatoTcd (yoeauTech B 9TOM). SHAUUT,
OIVH 13 3HAKOB BOIIPOCa — IJIUTKA A.
Bynmem cuurars, uTo A — KJeTKa cIipa-
Ba oT ucxopmuoii. Torma KJeTKa MeXIY
Humu — C uam E, a KpacHble BBICTYIIbI
BTOPOM KJIETKH A TOpUaT BJIEBO U BBEPX
(puc. 5). B sob6oM ciiyyae y mJIUTKU II0-
cepenvHe Ha BepXHel CTOPOHE eCTh I1as.
3aMeTHuM, YTO BBICTYIBI ILJIUTOK, CTO-
AITUX HaJ HAIUMU ABYMSA ILJIUTKaAMHU A,
He MOTYT CMOTPeTh «IPyr Ha Apyrar,
TO €CTh B CTOPOHY IJIUTKU MEXKIY HUMMU.
3HAUUT, MEKIYy HUMU MOKET HaXOAUTh-
cda Toabko nautka B (puc. 6). Ho nuuTt-
Ku A m B He moryTt croaTh pamom. Ciie-
ITOBaTeJIbHO, HaJ IIJINTKON B cTouT He A.
B nByX eIé He 3allOJHEHHBIX yTrJjIax KBa-
apara 3 X 3 CTOAT IJIUTKN A, IIOTOMY YTO
K YTOJIKY U3 TPEX IJIUTOK «He A» ITOJIK-
Ha OpUMBIKaTh mauTka A. Herpyaso mo-
HATb, YTO KPACHBIE BBICTYHObI YETBIPEX
IUINTOK A CMOTPAT APYT Ha Apyra. ¥ Hac
€CTh BO3BMOJKHOCTDL BHIOpPATh OOHY M3 Ue-
TBIPEX OPUEHTANU! IJIUTKU B, HO Kak

Puc. 4 miauTkn A (puc. 4). Yro TOJIbBKO MBI €€ 3a(hmKCUpPyeM, OCTaBIIU-
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ecsa ueThbIpe IMO3UIMU KBajgpaTa 3 X 3 3a-
MMOJIHAIOTCA OSHO3HAYHO (puc. 7).

OkaspIBaeTcd, CKOHCTPYUPOBAHHBIE
MOJOOHBEIM 00pasoM KBagpaThl 3 X 3 —
Tak Ha3bIBaeMble MAKPONJUMKU — Be-
IyT ce0sI TOUHO TaK Ke, KaK U IIJIUTKH A.
NMmeHHO, eIWHCTBEHHAs BO3MOXKHOCTD
COeIUHUTH UX MEKJYy co00¥l — pacmoJio-
KUTh MX II0 yrjaam KBazapata 7 X 7; BbI-
XOOAINKMEe IIPU 3TOM W3 CePeIUH CTOPOH
MAaKpOILJIUTOK KpacHbIe JUHUU TOJKHBI
CMOTpeTh APYT Ha apyra. CHoBa 1o IeH-
TPy IOOJKHA pacmoJiaraThbCs MIJIUTKa B,
a 3a()UKCHUPOBAB OJHY M3 UYETHIPEX eé
OpHeHTaIlnii, Mbl OJHO3HAYHO 3aII0JIHSI-
€M OCTaBIIIMeCsS ITPOMEKYTKU U MIoJyda-
eM CcyIIepMaKpoILIuTKy (puc. 8).

Mo:kHO mOKasaTh, YTO STOT IIPOIIECC
YVKPYIHEHUS IIPOJNOJIKAETCA U Jajb-
mre. Tak Bo3HMKaeT mepapxusa KBajapa-
TOoB pasmepa 1 X1, 3X3, 7TX7, 15X15,
31x31, ..., (2"-1)X(2"-1), ... , KaxK-
IbII 13 KOTOPBIX HANEJEH Y30POM:
KaKMWe-TO OBe M3 BBIXONAINUX IIO0 IeH-
TPy €ro CTOPOH JHHUU — KpacHble, IBe
apyrue — cuame. Korma Mbl o0bequHsIEM

MaKpPOILIUTKNM B CYIEePMaKpPOILIUTKIH,
KpacHble JUHUU CJANBAIOTCA B KBajpar,
Omaromapa uemMy oOpasyeTcsi mepapXus
KpacHBIX KBaJpaToB pasmepa 2 X2, 4 X4,
8X8,16X16, 32X32, ..., 2"X 2", ... COOT-
BETCTBEHHO. OTH KPacHbIe KBaApaThl 00b-
SACHAIOT YAWBUTEJILHBIE CBOMCTBa 3aMO-
IeHul anTKkamu PoOuHCOHA.

Hanpumep, sa1000e 3aMoIIeHUe ILJIO-
CKOCTH ILIUTKaMu PoOumHCOHa — Helle-
puonuueckoe. MHaue MOYKHO OBLIO OBI
IIepPEeMeCTUTh BCe ILIUTKMU 3aMOINEHUI
Ha OJMHAKOBOE PACCTOSHNE TaK, UYTO MbI
ObI He YBHUAEJIH pasHuUIlbl. B uacTHOCTH,
KpacHbIe KBaJApaThbl MJOJYKHBI ObLIM ObI
IepeiTHu B TaKMe »Ke KpacHbIe KBaJpaThl.
Ho Ttax Kak B JIF000M 3aMOIII€HUM ILJINT-
Kamu PoOuHCOHA HalAyTCsa CKOJIb YIOJ-
HO OOJIBIIIEe KPacHbIe KBaJApaThl, a KBa-
IpaThl OMHOTO pasMepa He IepeceKarTcsa
MesKIay co0o0ii, 5TO HeBO3MOKHO. Benb Ha
KaKoe Obl KOHEUHOE PACCTOSHIE MBI HI
CABUHYJINCH, HAUAETCA HACTOJIBKO 00JIb-
II0¥i KBaJpaT, UTO 34 ero IIPeIeJibl MbI He
BBIIIIeM. A 3HAUHUT, 3TOT KBaApaT HAJO-
JKHUTCSA caM Ha cebd.
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A Kak Torma yCTPOEHBI 3aMOIIeHUS
IINTKaMU PoOMHCOHA ¥ IIOUeMYy OHU
BoOOIIe cyIimecTByioT? YTOOBI MOHATH
9TO, HOTJIAAMM Oojiee BHUMATEJIbHO HAa
IIpoIlecC YKPYIHEHUs, Ojgaromaps Ko-
TOPOMY VHAAETCS IIePEeUTH OT OTIEJb-
HBIX IIJINTOK K 3aMOIIeHWIO BCeH ILIO-
CKOCTU B

HUOyAbL TJINTKY A. l—L
OHa BXOAUT B Ma-
3 4

3 X3 B OIHOM U3 UeThbI-

PEX MOJOMKEeHUH, KO-

nuppamu 1, 2, 3 u 4 (puc. 9). Ananornu-
HO, MAKPOILINTKA BXOAUT B CYyIIEPMAaKpPO-
HUM, u T. A. TakuMm oOpasoM, ecau HaMm
IIaHO HEKOTOPOe 3aMOIIeHWe MJIOCKOCTH,

KPOILIUTKY pasMepa
TOpbIe Mbl 0003HAUUM Puc. 9

IJINTKY B OJHOM M3 YETLIPEX IIOJIOYKE-
TO Ka'KJOW ILJINTKE MBI MOJKEM COIIO-

IIeJIOM. j\—/\—t j\_/\_/i
PaccmorpuM  Kakyioo- _ 1) 2 rg

CTaBUTh OECKOHEUHYIO IIOCJIeIOBATE]Ib-
HOCTh M3 nudpp 1, 2, 3 u 4. Haupuwmep,
IIyCTh JAHO 3aMOIlleHHe, M300pasKEéHHOe
Ha pucyHke 10, 1 MBI cTapTyeM C 3eJé-
HOU muTKu. Torga nepBbIil BJIeMEHT II0-
CJeNOBaTeJbHOCTH PaBeH 3, IIOCKOJBKY
3eJIEHadA ILIMTKA BXOAUT B OPAHIKEBYIO
MAaKpPOILIUTKY B TPEThHEM IOJIOKEHUN.
3aTreM, BTOPOH 3JIEMEHT 1, Tak kak
OpaH’KeBasi MaKPOILJIUTKA BXOAUT B Oe-
JKeBYI0 CYIEPMAKpPOILIUTKY B II€PBOM
IMOJIOYKeHNN. AHAJIOTUYHO, TPETHUH dJie-
MEeHT — 2, 4eTBEPThIA — 4, u T. A. To ecTb
3€JIEHOM TIJINTKE COIIOCTAaBJISIETCS IIOCJIe-
JOBaTEJILHOCTD 3124...

BepHo u o6paTHOE, TO €CTh JIIOOOM II0-
caemoBaTesbHOCTH M3 Iupp 1, 2, 3 u 4
MBI MOJKEM COIIOCTABHUTL HEKOTOpPOe 3a-
momreHue. IIpaBaa, HEKOTOPBIM IIOCJIENO-
BaTEJILHOCTSAM OyJIeT COOTBETCTBOBATH 3a-
MOIIleHIe He BCel IJIOCKOCTH, a TOJbKO eé
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yactu. Hanmpumep, ecau Mbl BO3SbMEM IIO-
cJaenoBaTeJIbHOCTEL 222222..., TO IIOJIYyUYUM
3aMOIIleHe YeTBePTHU ILJIOCKOCTH, a €CJIH
131313... — To moaymiaockoctu. Ilomoo6-
HbIe KYCKHN MOJKHO «CKJIEUTH» MEXKIY CO-
0011, TaK UTO BOSHUKHET 3aMOIleHe BCell
IJIOCKOCTU C MCKJIOUUTEJIbHBIMU JIMHMI-
MU — IPAMBIME Uiau Jydamu (puc. 11).
Ho samoinenns, B KOTOPLIX €CTh HC-
KJIIOUNUTEJbHbIE IOJOCEHI, — PEIKOCTh, UX
IOJid mcuesarolne MaJia. Beab HaIuuue
MCKJIIOUNTEJIbHOM II0JOCHEI 03HAYAEeT, UTO
B IIOCJIEZOBATEJIbHOCTb, COOTBETCTBYIO-
Y0 KaKou-amb0 IIJINTKE TAKOro 3aMO-
IIeHnA, C KaKOTro-TO MOMEHTa BXOIUT
He 0OJIBbIIIe IBYX UMCEJ M3 YeThIpex. Ta-
KOI'0 MOUYTHU He OLIBAeT: 3TO KaK eCJu Obl
MBI IIOZOpPACHIBAJIN «UYECTHYIO» MOHET-
KY, M BIPYI ¢ KAKOTO-TO MOMEHTAa BCEer-
Ja cTajia BbIagaTh pelrka. Tax dTo mo-
IaBJsAoIIee OOJIBIIMHCTBO 3aMOIIEHUI

IIuTKaMu PoOWHCOHA BBITJISAAAT ITPU-
MEepPHO KaK Ha pucyuke 10.

E1mé u3 uaTepecHbIX CBOUCTB: B 3aMO-
IMeHNAX MJAUTKamMu PoOuHCOHA JII000i
«TUNHUYHBLIA» (pparMeHT BCTpedaeTcs
0EeCKOHEUYHO MHOT'O pas: YTOOBI yOeaUTh-
CsI B 9TOM, JOCTATOYHO HAUTH KPACHBIN
KBagpar, cojaep:Kaiquii 9ToT (PparMenr.
Pas kBagpaToB OHOTO U TOTO Ke pasMe-
pa 6eCKOHEUYHO MHOTO, TO 1 ()parMeHTOB
3aJJTaHHOTO BUJIa BHYTPU HUX — TOKE.

B samomenuax, kak Ha pucyHke 11,
ecTh (pparmeHThI (0Oe:keBble), He COIep-
JKalmuecss HA B OJJHOM M3 KPaCHBIX KBa-
IPaToOB, — OHU IIPUMBIKAIOT K UCKJIIOUM-
TEJbHBIM JIMHUAM WJIU IIepeceKamT uX.
HecmoTpsa ma 3T0, OHE BCE paBHO BCTpe-
YaloTCA B 3aMOINEHUN OECKOHEYHO MHO-
ro pas. IIpaBga, yacTb M3 HUX MOYKHO
HAWTU TOJBKO IIPU IBUKEHUU BIOJb KC-
KJIIOUUTEJIbHOMN OJIOCHI.
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OorblTbl 1
SKCIMNePVMEHT b

Anexcanap BepaHUKOB

1. ByrbeiiKka HeOOBIYHOM (POPMEI 3a-
moJiHeHa BoAo# um BodxyxoMm (¢doro 1).
Ecau uyTh HaKJIOHUTEL €€, OOJILIIION My-
3BIPEK BeCh He TMEPEILILIBET B CPEIHIOI0
YacThb, a mopBéTca (dporo 2). Ecau mHakI0-
HUTH CUJIbHO, KaKMe-TO IMYy3LIPbKHU OKa-
JKyTcA B KpaiiHenn yactu. Kax coOpartb
BCe My3BLIPLKU B cpeaHelt uacTu?

2. Ilyspipm Ha IIOBEPXHOCTU KUIKO-
CTH YaCTO CKAIlJINBAIOTCA Y CTEHOK, JaKe
BCILJILIB B APYTI'OM MeCTe, WU UHBIM 00-
pasom couBaroTcs B Kyuu. [louemy?

3. B OTKpBITOII OyTHLIKE Ta3sMpPOBKU
BCILJIBIBAET MHOTO ITy3bIPbKOB. Koraa my-
3BIPEK JIOIIAeTCA M OT Hero OTJeTaeT Ka-
I, OHA 9TO JleJlaeT IPaKTUUEeCKU CTPO-
ro BBepx. Ilouemy? Ilouemy OpbBIBTU OT
MaJIEHbKHUX ITy3bIPbKOB yJIETAIOT BBIIIIE,
YeM OT CPeJHUX, a OT OOJBINUX MTYy3bIPh-
KOB 1 BOBCE HET OpBI3T?

Ha ¢oto 3 u 4, coesmaHHbBIX ¢ OOJIBIIION
BBIJIEPKKOM, BUJTHO, UTO HYTh JETSAIel
KalJu — IIOYTH BePTUKAJIbHBIHA.
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4. Ecim moctydaTh 1o OyTBLIKE rasu-
poBru (cMm. Buzmeo kvan.tk/bounce-cola),
00pasdyrTcs KaleJgbKU, KOTOPHIE MOTYT
MIOJIOJITY JIEXKATh Ha IIOBEPXHOCTH U He
CJIMBATBCA C IIOBEPXHOCTHIO. Ecim Ka-
IeJbKa He CJIUILIACH C JPYTUMU, TO IIOCJIe
TOr'0 KaK OHA CJIUBAETCA C IIOBEPXHOCTHIO,
Ha e€ MecTe o0Opa3yeTcs KameJjibKa IIO-

doTo 3

MeHbIIle, u T. A. IIpu aTOM KasKkaas ciaeny-
oIasa KalejabKa IMOAIPBLITMBAET, Ja eIé
U BBIIIIE, YeM Ipeabiayinad. ITouemy?

Ha Bumeo kvan.tk/bounce To ke ca-
MOe IIPOMCXOJHUT C OTAEJbLHON Kalejb-
KOI 0OBIYHOI BOJKI.

Omeemul 6 caedyowem Homepe
®oto 1, 2: @physicsfun, Instagram; goTo 3, 4: aBTOP

doro 4
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KOHKYPC

skrianiriuzizizar Mo PYCCKOMY A3bIKY

Pemenus IV Typa ornpasidiite o agpecy ruskonkurs@kvantik.org se nmosgaee
1 mexaOpsa. B nmucbMe yKa)KuTe Ballld UM, (paMUJIUIO, TOPOJ, IIKOJY U KJacc, Tae
BBI yunTech. [lobeauTesiei KAy T npusbl. IIpefycMOTpPeHBI IPEMUA 34 JIyUIllee pelre-
HUe OTJAeJbHBIX TypoB. IIpemiaraiiTe 3ajaun CBOETO COUMHEHUA — JIYUIIKE MBI OITy-
onmuryem. sKemaem ycmexal

vV TYP

Bom 2de cnpabedrubocmp?! 16. ITomumo mpucTaBoK u cydpduKcos,

Odur AunzBucm nowymua, B HEKOTOPHIX fA3BIKaX BCTPEYAIOTCA TaK Ha-
a A cuXy, mpu vaca 2oroby 3bIBaeMble MH(PMKCHI — 0COOBbIe YaCTHU CJIOBA,
AoMaro! BCcTaBJAIOIIIMECA BHYTPh KopHa. Hanmpumep,

B A3BbIKe cyMo (pacmpocTtpaHéH B Hukaparya
u I'ougypace): suulu — ‘cobaka’, suumalu —
‘TBosi cobaka’ (MH(PUKC -ma- co 3HaUeHUeM
‘TBoii’). OAMH JIMHTBUCT B IIMYTKY IIPEIJIO-
JKUJI BBIJIEJIATh B PYCCKOM S3BIKE MHMUKC
-wMma- ¢ yCUJIUTEJNbHBIM 3HaueHueM. B Ka-
KOM cJioBe?

H.B. Umrxun

Cudum, Xarody yapanaem,
Hmo Maso uzpaw c HuM

17. Tlo omHOIi W3 BepcHii, 3TO
3HAKOMOEe BCEM C JIEeTCTBa BbIpasKe-
HUe IIepBOHAYAJIBHO O3HAUAJO He-
YTO BPOJE <«TOT, KTO HaIapamnas
sKaymoby» . UTo aTo 3a BeIpaskeHue?

JI. 3. Umkxura

=26



KOHKYPC

Nno PYCCKOMY A3bIKY

18. BreiBaeT, UTO MBI CJOYYaAHO IIepPEeCTaB-

Kakux mepmbeuob?! de?! JsieM 3BYKH B ciaoBax. OAMH MaJIbunK CKasaJ
Tol 4mo, yracmukol

Hacmampemn?

IPYyroMy, IIOKa3bIBas Ha BEIBECKY HEKOero Ma-
rasuHa: «Buguiib MeprBeroB?». UYTo ObLIO
HAIIMCAHO Ha BhIBECKE?

0. A. Kysneuosa

Mama, a ecmwp
Y meda kakoi -Hudyde
3HAKOMBIU CimuAucm?
He mozy noHame,
4Mo mmakoe
<«+00Ka -KopodKa>

19. Kakyro ofe:x a1y ogHa MaJieHbKasa
JeBOUKa HasBaJla «I00Ka-KOpoOKa»?
IIpencraBuTenu Kakou mpodeccuu HO-
CAT 9Ty OAEKIY?

K. B. JlumsuHuesa

A odazamenbHO HAdo ObIAD
cBenn Boikarodame, Ymodsbl
Halimu npabureheili ombem?

20. CnoxuB Kpas Mou, HANAM
PosxxnenHoe ot cBera.
Bo MHe xe, CKOJIBKO HU IIAAU,
Hu xamniu cBera HeTy.

C. U. Ilepesepsesa

=27
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Hl KOHKYPC I10 PYCCKOMY SA3BIRY, III Typ
(«KBanTur» Ne 7, 2020)

11. Hocumeau Hexomopwvix cpedHepycCKUX zo-
60pos zogopsam: [ylrypusbl, [ylosmeneHers, [y]TBO-
puTh ABepb. Haildume zaazon, ycivluiag KOmopbwLil
om HocumeJss MaKo0zo 2060pa, MOHHO NOOYMamby,
Umo OH 03HAYaem Heumo 8pode «Y8aeKaAmbvCs Co3-
0aHueM OpHAMEHMO8» .

JroT riaroys — o3opoéams (pasyMeercs, IOJ-
XOIUT ¥ BADUAHT 030PHUYAMDB): B TAKUX T'OBOPaxX
OH 3BYUYUT Kak [y]3oposamb, 1 MOKeT ITIOKa3aThCH,
YTO 3TO CJIOBO 00PA30BAHO OT CJI0BA Y30pP.

Ba:KHO IIOOYEPKHYTH, YTO TaKOoe IIPOU3HO-
IIeHre HAYaJIbHOI'0 0 B 9TUX I'OBOPAX BO3MOIKHO
TOJIKO B CJIOBaX, I'/le yIapeHue majgaer He Ha BTO-
poii ciior, a gajblile, TaK YTO HUUEro MOXO0Kero Ha
[yl meem nnu [y]kow ko BB OT HOCUTE eI COOTBET-
CTBYIOIIIUX I'OBOPOB HE YCJIBIIIUTE.

12. MHnozo nem nHa3ad 6 00HO noumosgoe omade-
JeHue npuuLio nucvmo. B nanucannom om pyru
adpece nonyuamens Obll YKA3AH HENOHAMHbLI
poccuiickuil zopod Kampa. Compydruku noimot
0os120 0MANU 207108Y, HMO JHce IMO 3a 20pod, a no-
mom dozadanuce. B kKakoil 20pod oHU OMNPABULUL
nucomo?

9Ty HaAINCH BBl BUAUTE CIIpa-

Ba Ha dororpadun. M3-3a ocober- | |

HOCTell HauepTaHusa OYKB Y U 2 CO-

TPYAHUKHU IOYTHI HE cPasy MOHSIN, YTO UMEeTCSA B
Buny ropog Kanyza.

13. Manenvruii JIésa cuumaem, wmo Ha3ea-
Hue 00H020 U3 ez0 NHOUMbLX NPOU3BeOeHUIl HAYU-
Haemcs ¢ npumaxcamevbHozo mecmoumenus. Ha-
nuwume amo Ha3éaHue.

JIéBa, KOHEUHO, eIlé He 3HaeT, UTO TaKoe IIPHU-
TsKaTeabHoe MecroumMenme. OH IIPOCTO CUUTAET,
uyTo B Hauaje HasBauuda ckasku K. . HykoBckoro
«MoiimogpIp» MOXKHO YCJIBIIIIATD TO K€ CaMOe CJI0BO,
YTO, HAIIPUMED, B CIOBOCOUECTAHUY MOIL NAPOBO3UK.
A Ha camowm zesie uactb Moii- B umenu M oit0o0bip —
MIOBEJIUTEJbHOE HAKJIOHEHNE OT IJIaroJja Mulmb.

14. Pyxa nodrumaemcs. A a3vik?

B sroi1 3amaue peub MAET O ABYX OYEHDL IIO-
XOMKHUX II0 CTPYKTYPE M II0 CMBICJIY YCTONUMBBIX
BeIpasKeHUAX: Pyka He nodnumaemcs «He mory
ce0d 3aCTaBUTH UTO-TO chesaTh» (Pyka He nodHu-
Mmaemces 8blOpocumbs cmapbvie 2azemuvl) U A3vlk He
nosopauusaemcs «He mory cebs 3acTaBUTh UTO-TO
cKazaTh» (A3blK He nogopaiusaemcs Ha38amy ezo
ocaom). Takum obpasom, ecau pyka nodHumaem-
cs, TO A3LIK nogopaiusaemcs.

=28

15. B pycckom a3blke ecmb CJL06a, COCMOAW,Ue
u3 08yx 00UHAKOBbLX «NOJOBUHOK»: MaMa, Iara,
TamTaM, KOMKOM (0m KOMOK ), Tuju (0m JIUTh )...
Haiidume uckonHHO pycckoe cno6o, obaadarouiee
mem JHce c60ilcmeoM, iy KOmopozo ecmb NPUCMABKA,
KOpeHb, He MeHblULe 00H020 cYpurca u OKOHUaHUe.

9T0 cJa0BO — 3aauianu (IpoIIenIliee BpPEeMs
oT rjaroJjia 3aau3ams). Kax ObIBajo y:kKe He pas,
YYaCTHUKM KOHKypCa HAIIU eIlé ABA ITOAXO[-
VX OTBETA: npunpu (IOBeJINTEeILHOE HAKJIOHEHNe
OT TJIaroja npunepems) u CHOCHO (KpaTkad dhopma
CpeZHero pojia OT IPUJIATaTeILHOT'O CHOCHbBLIL).

H HAIII KOHKYPC, XII Typ
(«KBanTtur» N 8, 2020)

56. Ha oOymaze navepmuau 130 uyemuvipéx-
y2oavHUK06. KaxcOvlil uemulpéxyzonbHUK — UAU
Keadpam, uau NPAMOYZONLbHUK, ULU NAPALILEN0-
epamm, unu pomo, unu mpaneyus. M3 nux 30 —
Keadpamot, 80 — npamoyzonvHuKu, 65 — pomoovL, U
120 — napananenozpammot. CKObKO 8Cezo mpane-
yuil 6vino Hauepuero? (HanomHum, umo y mpane-
yuu 0ée cmopoHbL naApaLLelbHbl, a 06e — Hem.)

Oteer: 10. KBagpaT, npaAMOYTOJbLHUK 1 POMO —
napaJaensorpaMmbl. 3HAUUT, 130 YeTHIPEXYTOIB-
HUKOB — TOJIbKO IIapaJljieJIorpaMMbl M TpPaleluu,
u pas napaJuaenorpammon 120, To Tpameruii 10.

57. ITo kpyey aexcam 4 o0uHakxosvle ¢ 8UdY Mo-
Hemul. [[6e u3 Hux anvuiuesvie — OHU 8ecam 9 2
ull ez, adse nacmoawue — gecam no 10 z kaxcoas.
H3eecmHo, umo aavuiuevle MOHembL coceOHUe.
3a Kakxoe HauMeHbULEe YUCLO 636€ULUBAHULL HA Ya-
WeiHbLX 6ecax 6e3 2upb MOMCHO 2APAHMUPOSAHHO
onpedeaumsv ec Kaxcdoit moHemut? (Becbl JuUUWb
noKasvleanm, paéHbl U YAWU NO 6ecy, U ecau
Hem, mo KaKas msaxicesee.)

Orser: 2. ITycTh 110 KPYTYy HOAPSAL JeKaT MOHEe-
TBI @, b, ¢, d. IlepBBIM B3BEIIIMBAHUEM CPABHUM Q
u b. Eciu a =b, To 370 MoHeTsI 110 10 1, 1, cpas-
HUBAsA ¢ U d BTOPHIM B3BEIIMBAHUEM, IIOJyUaeM
orser. IlycTh a 1 b He paBHBI, cKaxkeM a <b. Tor-
ma aTo gubo moueTsl 9 u 10, gqub6o 9 u 11, a1u6o 10
u 11. ITocKoabKY albIINBBIe MOHETHI JEKAT Psi-
IOM, IJIsT KasKIOr0 M3 TPEX BAPUAHTOB IIOJyYaeM

OTHO3HAYHOE PAaCIIOJIOKEeHNe BCeX MOHET:
10 11 11

9 10 9 10 10 9

11 10 10
3ameTuM, UTO cyMMa a + b B IepBOM BapuaHTe

MeHbIlle, ueM ¢ + d, BO BTOPOM — paBHa, a B Tpe-
TbeM — Ooubitie. IloaTOMy, CpaBHUB BTOPBIM



B3BeIIMBaHMEM MOHETHI @ U b Ha OZHOI YyaIle ¢ Mo-
HeTaMU ¢ U d Ha BTOPOIi yaire, HaXOIUM OTBET.

3a OJHO B3BEIIMBAHWE MBI MOXKEM CPaBHUTH
JB€ MOHETHI UJIU [IB€ Iaphl MOHET: B IIEPBOM CJIY-
Yae MBI He Pa3JIMUYUM STU MOHETHI, €CJIM OHU pas-
HOTO Beca, a BO BTOPDOM — He Y3HAaeM HU OJHY U3
MOHET, eCJIU Naphl JaayT OAUH U TOT ¥Ke Bec.

58. V Keanmura Ha daye ecmb yuacmok mpe-
yzonvHoll opmbl. OR pewius 3acmenumsy ezo 2a-
30HOM. 3Has mpemuil NPU3HAK paseHcmea mpe-
Y20/lbHUKOG, OH U3MepUJ mplu CMOPOHbL YiacmKa
U 3aKa3aJ mpeyzonbHulil 2a30H ¢ MAKUMU CMOPO-
Hamu. Ho kozda 3axas 6vin docmasaen, Keanmuk
He CM02 HAJLOH UMb 2A30H HA C60il Y1aCMmOK, X0ms
O0lURbL CMOPOH ObLU 8 MOYHOCMU KAK 6 3aKa3e.

a) Kax maxoe mozao 6btmbs?

0) Kax Keanmuky ucnpasumb cumyayuio,
paspe3ae 2a30H He 6oJee uem HA MpuU Lacmu?

a) ITo MOTJIO OBITH, JIUIIL €CJIU T'a30H OBLI Ta-
KUM ’Ke TPEeYTrOJIbHUKOM, KaK U YYaCTOK, HO «IIe-
PEBEPHYTHIM» — TPaBa POcJia He C TOX CTOPOHBI:

YuacTok : i Tazon i :

0) Boumiem B rasoH OKPY:KHOCTh U pas3perkeM
€ro 1o paguycaM Ha TPU CUMMEMmpPUiHble YACTHU.
IlepecTaBuM ABe YyacTu APYT C APYTOM, He IIEPEBO-
paumBas — U TPEYTOJbHUK «II€PEeBEPHETC»

a/ @ a a

b

c

Sajagya B3ATa m3 KHUTH «Maremaruueckas
cvmexantka» B.A.Kopzemckoro (TaM IIpuBeIeHO
IPYToe pellleHme ITyHKTa 0).

59. Baca paccmasun no Kpyzy 6 HEKOMOpOM
nopadke wucaa 1, 2, 3, ..., 15 u yenoe wucao x (He
ob6sa3amenvHo nonoxumeavroe ). OxKa3anocv, wmo
cymma awobvLx 08yx cocednux wucenr — xKeadpam
YeJ020 Lucaa.

a) Haiidume xomsa 6b. 00HO makoe X U HAPU-
cyiime coomeemcmeyouLyo paccmaHnosKy.

0) Haiioémcsa au dpyzoe nodxodawee x?

a) Ia, BOT mpuMep I x=—8: g 81
6) I x 8, u kK 9 MOXKHO IIpU- ¢ 10
0aBUTH JINIIH OXHO APYrOoe UWC- 7 6

JIO U3 CHUCKA, YTOOBI IOJIYUUJICS
KBagpaT: K 8 —uymeamo 1, a kK 9 —
yuciso 7. Torma x MOJIXKHO OBITH
cocegauM 1 c 8, uc 9. 5 4

2 3

R @*‘E&L{‘*@

ITonyuaem pasencTBa 8 +x = a2, 9+ x =102, or-
Kynab?—a’=(b+a)(b—a)=1. Taxk kak unciaa u b
1eJjble, o6e CKOOKYM paBHBI Jinbo 1, 1160 —1 Torga
b+a=b—a, orkyna a=0, a 3HaUUT, X =

60. Jlwobyo au ¢ueypy
neLmamuno (cm. pucynok) * J -

MOMNCHO O00noaHumbs OoMmu- % :

HowKkamu 00 KIemuamozo
|
|
L]

'L\E;ag. AR

[

l

Keadpama 0e3 OblPOK U nepe-
Kpulmuii? B BN

OTBeT: HET, «KPecT» mO0- =. = u
MOJITHUTH HeJab3sd. Packpa- 5 1 BN
CUM TIpeAIoJaraeMbIii KBaApaT Kak IIaXMaTHYIO
mocky. Kieroxk ogHoro msera Jau6o Ha 1 GoJibile,
yeM Apyroro (ecim CTOpOHA KBaJapaTa HEUETHA),
b0 cTONBKO ke (ecau uéTHa). Ho «KpecT» 3aHU-
MaeT 4 KJIeTKU OJHOTro I1BeTa 1 1 — IPyroro, IoaTo-
MYy Cpeau OCTABIIUXCA KJIETOK UYEPHBIX M GesIbIX
Oyzer He IIOPOBHY, a B KaKA0M JOMUHOIIIKE — II0-
poBHy (omgHa 6eJiasd KJIeTKa 1 OGHA YEpHAsT).

HHTepecHO, UTO KayKAoe U3 OCTABIIMXCS IEH-
TaMUHO AOTOJHUTH 0 KBaJgpaTa MOKHO.
M IIOIJIOKKA 1J1I KEKCOB

(«KBanTur» N2 9, 2020)

Eciu paspesaTh KOHYC II0 00pasyolieil 1 pas-
JIOXKUTDH Ha TJIOCKOCTH, MIOJYUYUTCA CEKTOD Kpyra:
BeJIb BCe TOUKM Ha OCHOBAHUU KOHYyCca paBHOyJaje-

HBI OT BEPIIUHEI (CM. TAKJKe IPOLOJIMKEeHNe CTAThU
«IIpamoe HA KpUBOM, WUJIX IIPOTYJIKHU II0 UCKPUB-
JIEHHOU moBepxHOCTU» B « KBanTuKe» N0 9, 2020).

A w3 yceu€éHHOrO KOHycCa
MOJIYYUTCS CEKTOP HEKOTOPOTO M .
KOJIbIIa MeKIy KOHIIeHTpUUe-
CKUMHU OKPYKHOCTSIMU.

O6o3HaUMM YroJl CeKTopa
uepes d, a PAAUYCHl OKPYKHO- D —
cTell, Ha KOTOPBIX JIeKaT BHY- R
TPEeHHAA U BHEIIHAA OyTU, — dyepe3d r u R
COOTBETCTBEHHO (CM. PUCYHOK).

Ilpu sTOM aAJMHA BHYTpPEHHEN AyTrH
paBHA MEePUMETPY MEHBIIIer0 OCHOBAHUS
KOHyCa, TO eCcTh O, a AJMHA BHENIHEH
IyTu — TepuMeTpy OOJBLIIIero OCHOBa-
HudA, To ecTh 8. KakoB ;Ke yroa Haiero cCexKTo-
pa? Eciu 051 yroa o coctasiisaa 360°, To padHOCTD
aauH ayr 8x— 6= 27 O0blaa 061 B 27t pas3 0oJIbliie,
yeM pasHOCTh pamuycoB R—r. Ho pasmocTs pa-
IUYCOB OKPYKHOCTEH paBHA AJHHE 00pasyioleii
yCeuEHHOT0 KOHYyca, TO ecTb R—r=4.

Wrak, pasHOCTb IJUH AYyT B 7/2 pa3 00Jb-
IITe PasHOCTU PaJAUyCOB, TO €CTh B 4 pa3a MeHb-

=9
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I1e OXKUAAeMOro. JTO 3HAYUUT, YTO HAIl CEKTOP
COCTaBJIIET YETBEPTH BCEro KoJblla, u o = 90°,
Torma mepuMeTpPhl OKPYsKHOCTel OYAYT pPaBHBI
6n-4=24n u 8n+4=32n, a ux paguycel — r=12
u R =16 (Bce 0JiuHBI — B CAHTUMETPAX).
B 13 OJINMIIUAJ ITO INMHI'BUCTHKE
(«KBanTur» No 9, 2020)

1. 9TO CJIIOBO COOTBETCTBYET PYCCKOMY Mszamb
(To ecTh ‘TAHYTH’) ¢ (GPUKATUBHBIM («YKpauWH-
cKuM») [r]; OykBa T 0603HATAET MATKOE [T].

OTBeT: 3HaueHue — ‘K cebe’; OAUH U3 CJIABSH-
CKUX SA3BIKOB (CJIOBAIKUIT).

2. B ycioBum 3amauy PyCCKUX CJIOB HA OTHO
MeHbIIle, YeM BEHTepCKUX. Buammo, aBa BeHrep-
CKHX CJIOBA COOTBETCTBYIOT Pa3HBIM 3HAYEHUIM
ogHoro M3 pycckux cioB. Ilogxoxpsiee pycckoe
CJIOBO — 2pyuwia (IepeBo U ILJION).

B Benrepckmux cioBax =
alma korte

BBIIEJIAIOTCA I[IOKasaTeJau -
alma-k

-k u -fa, I05TOMY MOKHO — -
alma-fa| korte-fa|nyir-fa

PAaCIIOJIOKHUTH 3TH CJIOBA B

nyir-fa-k

BHJe TaOJINIIBI.
B pycckux ciaoBax BbIZEIAIOTCA 3HAYCHUA ‘nIe-
peBo’, ‘mion’, a TakyKe SHAUEHUS eIUHCTBEHHOI'O
U MHOKecTBeHHOTO umciaa. CocraBiigeM TabIUILy
PYCCKHUX CJIOB ¥ COBMEIIIaeM C UMeIoIeiics.

Oteert: nyirfa — 6epésa, korte — rpymia (ILIox),
almak — sabinoxu, kortefa — rpyma (mepeso),
nyirak — 6epéssl, alma — s16710K0, almafa — s010Hs.

3. Mo/KHO 3aMeTHUTh, UTO €CJAU W BCTPEUAETCS
¥ B yIapHOIi, 1 B 6e3yIapHOM IO3UIIUH, TO 0 BCera
6esymapuo. Ocranmoch pasobpaThcs, Korga B 6es-
YIapHOI MO3UIINY HUIIETCA M.

OtBert: 0 IHUIIETCA IO yIapeHueM, a TaKKe BO
BTOPOM M YeTBEPTOM (TEOPEeTUUECKHU, BO3ZMOIKHO,
TaK’Ke IIeCTOM W T.[.) 3ayJapHBIX CJOTaX, a 0 —
B IPOYMX CJAYUAAX; SHAUUT, CJIOBO N00WOALNM TMe-
JIO yIapeHue He Ha TPeTheM, a Ha BTOPOM CJIoTe.

4. BuguMo, B COBPEMEHHOM S3bIKE HMCKOMOE
CJIOBO COXPAHHJIO KaKoe-TO CBOMCTBO CJIOBA He
JKEHCKOIr'0o, a MYJKCKOTo WJu cpeamero poga. Hu
B 3HAYEHWU, HU B CKJIOHEHHUU ITUX CJIOB TaKoe
CBOIICTBO OOHAPY:KUTH He moJyryuaercsa. Ho MoxxHO
HaAWTH TaKoe pasjuuue B CJIOBOOOPA30BAHUU:
O00BIYHO IIPU 00PA30BAHUMU YMEHBIIUTEJIbLHBIX CY-
IIECTBUTEJNBHBIX POJ He MeHsAeTcd (KYLakK — KYaa-
40K, YX0—YuwKo, d8epb—08epKa U T.I1.) — OAHAKO,
meHub—meHék (a He «TeHbKal»). OTBeT: TeHb.

5. Bugumo, m3-3a BIUAHUA PYCCKOTO HA3bI-
Ka, ceiivac 1303 B3anumceiBaeTcsa IIPUMEPHO
TaK Ke, KaK II0-PYCCKHU: «ThIcsua (ILJIIOC) TPH

30

coTHH (TL1I0Cc) Tpu» . Takyo CTPYKTYpPy UMeEET POB-
HO OJHO M3 YNCJIUTEJIbHBIX B YCJIOBUU: éHAP  HA-
xap” 1op” uaxap”. Torga énap” ceituac o6osHauaeT
1000, wop™ — 100, naxap™ — 3. 3uauur, Haxap 10"
Haxap” — aro 33 (4, craymo ObITh, 10" — 10) u T.x.
Ho Kak BocCTaHOBUTH CTaphble 3HAUEHUA?

Ceituac 10" — 310 10. A B mepBOM 3aJaHNH CIIPA-
IIUBAIOT PO 3HAUYEHWE UYUCIUTEJIbHOTO «HeHey-
Kxoe 10» — TO ecTh, BEPOSTHO, IIPO TO, KaKoe 3Haue-
HY€e UMeJIO YUCJIO 10 PaHbIIIe.

Pa3o6béM cTapble W HOBbIE 3HAUYEHUA He-
HEeIIKUX YUCJIUTEIbHBIX HA Iapbl OTHOCUTEJIbHO
6auskux: 19-21, 30—-33, 244-301, 975-1303.
Ecsu crapoe smaueHue 10 pPaBHO X, TO U3 IIEePBOM
mapbl MOKHO IIPEAHOJIOMKUTE, uTo 2x +1=19, us
BTOpOit — 3x +3=30. O6a ypaBHeHUs gaioT X =9.
Ho 10 — 310 Xe oCHOBaHWE CUCTEMBI CUMCIeHUs!
Torma, BUAMMO, CTApPOE 3HAUCHUE UKCJIA 0P — BTO
92=81, énap”— sro 93="729. ITO CXOAUTCSA C OCTAB-
mumuca aApyma napamu. 3a 200 et B HeHEIIKOM
sIBBIKE IIOMEeHSAJIach CUCTeMa CUMCIeHU !

KRommenmapuil. 3HaMeHUTHIHN MIBEACKUH JIMHT-
BHUCT, OTHOrpad u myTelecTBeHHUK Puianin
IOxau ¢ou CrpaneHbepr, MOOLIBaBIIWHI y HEH-
1meB (Torza MX Has3bIBAJM caMoegaMu) B Haudaje
XVIII Beka, numet: «Korma camoeabl IPUHOCAT
CBOIO JaHb, OHU CBSA3BIBAIOT I'OPHOCTAEB, OEJIOK
" apyrue MKypKu mo 9 mryk. Ho pycckue (...) mpu
MPUEMKEe Pa3BA3LIBAIOT 3TU CBSASKU U JeJIAI0T HO-
BbI€, 110 10 IITYK B KasKa0i» . HeHIIbI penuTeIbHO
He IOHUMAJIHU, YeM JKe PYCCKUX He YCTPauBaloT UX
Takue yAoOHBIe MJIsA MOACUETa CBA3KU, U KaKaas
13 CTOPOH I003peBaJjia APYTrYIO B ILIyTOBCTEE.

OtBer: 1000 crapniM cIoco00OM 3alnChLIBa-
ercsi Kak énap” Haxap” wp" Haxap” 0" nonoil
(9°+3 - 924+3-9'+1), He UBMEHMJINCH 3HAYCHUA
yncaAnTeNbHBIX OT 1 10 8, a xacyo” obosHauaer 9
(Tak Kak «1udp» B HOBOM CUCTEME CUNCIEHUA CTa-
J10 GoJIbIie, Mt 9 moTpe6oBaIoCh HOBOE CJIOBO).

B MOHETHI 3 OJIbBUH

IlepBbie aBa Bompoca coBceM mpocThie: 400
(=100- 12 r/3 1) renbGUHOB 3a cepeOPAHBIH cTa-
Tep u 4000 (= 750 - 16 r/3 r) 3a 3JI€KTPOBLIi1 cTa-
Tep. KeTaTu, sJIeKTPOBEIil cTaTep PABHAJICSI POBHO
IecATH cepeOpAHBIM. [laibIlie YyTh CIOKHEE.

IIycTh 30/10Ta B OAHOM I'paMMe dJeKTpa ObLIO
X rpamMm, a cepebpa, cTaJio ObITh, 1 —x rpamm. Tor-
JIa OTHOIIIEHIE CTOMMOCTH YaCTHU 3JIEKTPA K YacTU
cepebpa Oyzmer %-x%— (1 —x), uro paBHO 1 +3§7 ‘X

. 750 _ 15
C Apyroii CTOPOHBI, 9TO OTHOIIEHNE PABHO 159 = 3 -



37 _15 _39 _
Pemas ypaBaenue 1+5 x =5, moayuum x = 7, =

~0,527.

M KJIETOYHAS TEOMETPUSA IJI BCEX

1. TIlapannenbHas
mpsaMas — 3To IpAMad,
KoTopasa HaKJOHEeHa
TaK JKe.

2. [lepieHAMKYIAPHAA IPAMAad — 9TO

npaMas, HaKJOHEHHasA «HaobopoT». Ha-
TPEMEP, eCIIM NepBas NpAMad, IOfHAMA: |~
dchb Ha 1 KJIeTKY, CABUTaeTca Ha 3 KIeTKU
BIIPABO, TO MEPUEHIUKYJIAPHAA eif — Ha-
obopoT, caBurasich Ha 1 KJeTKY BIPaBo,
cIycKaeTcs Ha 3 KJIETKY BHU3.

3. BmecTo 3e1€H0I IpAMOI paccMoT-
puUM IapaUIeSbHYI0 €l CHUHIOK IIps-
Myio. BosHuKaeT paBHOOEIPEHHBIN
MIPAMOYTOJILHBIN TPEYTOJbHUK, TO €CTh
MCKOMBII yroJi paBeH 45°. (=

4. B TpeyroibHUKe Ha PUCYHKE Me-
IVaHa ABJSEeTCA BBICOTOM. 3HAUUT, OH
paBHOOEIPEHHBIH.

ITompoOyiiTe MOXO0KHM paccy:Kiae-
HueMm (0e3 Teopembl IIudaropa) HatiTu
IVaroHaJb MPAMOYTOJbHUKA 5X12.

EIIPAMOE HA KPHUBOM, UJIH ITPOT'YJKH
I10 ICKPUBJIEHHOM ITIOBEPXHOCTHU

9. Bce Toukm Ha syue, BerxonaAmnieM us O u mep-

neuguKyasapaoM OA, — KpacHBIN JIyY Ha PUCYHKe.

10.90°<x<180°% A'
60°<x<90°; ... ; o 7
180° _ _180° L \/
N+l SX<"nN - s

11. a) IIpu yrie passéprru 120° BCIO IJIIOCKOCTD
MOKHO IIOZEJIUTh Ha TPU PA3BEPTKU, HAKJIAALIBA-
[oIecs OJHA Ha APYT'YIO IPU CBOPAYUBAHUY B KO-
Hyc. ¥ TOUuKUu B ecTh eIlé ABa «1300pakeHusI» Ha
IPYTUX PasBEPTKAX, KOTOPHLIE COBMEITAIOTCS C Hell
mpu HaJoKeHuHU. 1[0sTOMYy M reogesmuecKux —
TPU; BBIXOASA U3 A, MOXKHO IeJIUThCA B JIIOOYIO 13
TpEX B, u MpuAENis Kyaa HyKHO.

6) Tyt Ha miaockocTu momelraercsa 4 pasBEPT-
KM, 3HAUUT, W IIyTeil B JOOYI0 TOUKY — ToxKe 4.
3eséHas U KpacHas reojiesauuecKie o Jopore M3
A B B fenaioT IOJHBIA 000POT BOKPYT BePIINHEI.

B) Bcé mouTu Tak »Ke, Kak mis 120°, HO Tenepb
TPU Pas3sBEPTKU HE MOJHOCTHIO 3aIlOJHSAIOT ILIO-
CKOCTBb — OCTA€TCs 3a30pP B BUE CEKTOpA IITUPUHOMN
30°. IIpu moCTPOEHNN KaKAOT0 IIYTH IPUXOLUTCS
IyMaTh, T'le 9TOT 3a30pP PUCOBATH — UTOOBLI BaIllU

NS

@) 4l

mpsSMble JIMHUU ITPOXOAMIU
TOJBKO II0 PasBEPTKaAM U He
nepecexasu 3azop. OmacHOCTH
BOSHUKAET, ecjau ToukKa A miu
B 06s13Ka K TpaHHUIlaM Pa3BepT-
KHU: HaIpuMep, OyCcTh B 6au3Ka
K BepXHeli rpaHuIle, KaK Ha pU- /B”
cyuke. Iloctpoum wm3o6paske-
Hue B, : BTOPYIO Pa3BEPTKY IPU-
KJenBaeM K BepXHell rpaHuile
Hallleli, IepBOi — Temnepb, ecJIu
TOuKa A Ha DPUCYHKE JEeKUT
JeBee KpacHOW JuHUU (Bapu-
aHT A)), pucyem 3eJIEHYIO reojie-
3UYECKYIO, HAIIPaBJAd €€ B B,.
(A TpeThi0 pPa3sBEPTKY HPUKJIIE-
WBaeM K IIpaBOM Hallleil rpaHu-
me.) Eciiu ;e A mpaBee KpacHOU
aunany (4,), To munua A, B, mpo-
maa 061 yepes 3as3op. IlosTomy
BEePXHIOO (BTOPYIO) Pa3BEPTKY HYKHO TPUKJIEUTH
He K Halllell BepXHel I'paHu, a BILIOTHYIO K TPeThel
pPasBEPTKeE, OCTABJIAA 3a30D CJIeBa, MEKAY IIePBOM
M BTOPOU pasBépTrkamu. Torma mpu cBEPTHLIBAHUU
IUIVHAPA COBNAET ¢ B yaxe He B, a B, — nenumcs
B He€ U pUCyeM CUHIOIO reofie3andyecKyo. 1 HeKo-
TOPBIX TOYEK A MOYKHO IOCTPOUTH 00a n3obpasrke-
HUSA — U «CUHee», U «3eJieHoe». [loragaiitecs, rue
HaxoAsaTcs 9Tu Touku. Eiié nBa nzoopaskenus (ot I
u Il cexTOpOB) MoOJsTyUaroTCA JETKO.

360°
12. x < m

eTCs YMCJIOM Pa3BEPTOK, MIOMEIIAOIUXCA Ha IIJI0-
CKOCTH, W, COOTBETCTBEHHO, YMCJIOM «H300pake-
HUN» KaXKJJ0N TOUKMU.
B PUMCKHI-KOPCAKOB U BPYBEJIb,
MAAKOBCKHIH 1 PEITHH,
BOPOJ/INH 1 MYCOPI'CKUI

IlepBaa wmcropus B3dATa U3 «Jlerommecm Moein
My3bIKaJbHOM :KusHm» H. Pumckoro-Kopcakosa,
a Bropasa — u3 kauru K. YykoBckoro «CoBpeMeH-
HUKHU. IIopTPETHI 1 STIOABI» .

Brigymata TpeThbsa UCTOPUA. Y YeI0BEeKa, BIOX-
HYBIIIETO TeJINii, MeHAeTCA TeMOp rojioca — CTaHO-
BUTCSA «MYJIBTAMIHLIM». Jla ¥ He yragaelib, Kak
«TJIOTOK» TeJIUA U3MEHUT BBICOTY, IIOITOMY TOU-
HO CIIeTh HOTBI BPSJ JU MoJyuuTcsa. Kpome Toro,
requit BrepBble OTKpPHLIM Ha CosHIe, u3ydas
COJTHeUHBIN cueKTp. Ha 3emMie ke reqmii HallIu
B 1895 roay, xorma Boponuh y:xe ymep, a « Bopuca
TonmysoBa» BrepBhie ucnosHUIN B 1874 roxy.

PR | e

B',

. Hucuo reogeanuecKkux omnpenesia-
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e KORKYPC

IIpurnammaem Bcex monpo60BaTh CBOU CHUJIBI B HAIIIEM
3aoHYHOoOM viaTevMaTmHecKoMm KOHKypcCce.

ITepBEIii 5TAll COCTOUT U3 YETHLIPEX TYPOB U UIET C CEHTAOPA 110 AeKadphb.

BriceLnatiTe pemienus 3amaud Il Typa, ¢ KOTOpBIMU CIPAaBUTECHh, HE IIO3THEE 5 HOA-
O0pa B cucremy mpoBepku konkurs.kvantik.com (maHCcTpyKIma: kvan.tk/matkonkurs),
160 3JIeKTPOHHOM mouTtoii o agpecy matkonkurs@kvantik.com, 1160 06bIYHOI TIO-
uroit mo aapecy 119002, MockBa, b. BiracseBckmuii mep., a. 11, :xypuaa « KBaHTHK».

B nmucsMe KpoMe MMeHH U (paMUINU YKaKUTE TOPOJ, IITKOJY U KJIACC, B KOTOPOM BBI
YUHTECh, a TAK}Ke 00PaTHBIN IIOUTOBLII aJipec.

B KoHKypCe TakiKe MOT'YT y4acTBOBATb KOMAaHbI: B 9TOM CJIyYae IIPUChLIAETCA OTHA
paboTa co CIIMCKOM yUYaCTHUKOB. TOru cpeay KOMAaHI MOABOASATCSA OTAEIbHO.

3amaum KOHKypca IleuyaTaloTca B KaKJOM HOMepe, a TaKyKe MyOJUKYIOTCA Ha caiiTe
www.kvantik.com. YuacTBoBaTH MOKHO, HaunHadA ¢ Jioboro Typa. Ilobeguresneii KAy T
IUILIOMBI JKypHaia « KBaHTUK» 1 ipusbl. sKesraem ycmexal

IHTYP

Bowm kakad pasHuua?

6.3 ) MoHedeabHuk, vembepe,
. 3a TpU BECEHHUX MeECsIla HEKOTO BmopHuk... Mo Mie Bor

POTO rofia MOHeAeIbHUKOB ObIIO MEHb- Epﬂcww nofoAbue
IIIe, 4eM 4eTBepros. Uero ObLIO MEHb- cybbom u Bockpeceruit
IIle 3a TPU JIETHUX MeCSIa TOro Ke
rojja — BTOPHUKOB WJIN IATHUL?

4 Bom noHUMAKD -

MOADKO HamypaAbHoe,
EMEMAHA HamypaAbHad.
A kak Moxem doimb
HAMYPAABHBIM YUCAD?

7. Haiinute Bce HaTypaJbHBIE
ympcsaa n, JJs KOTopeix n?=n!+n.
(HamomHMUM, uTO 1! — 9TO Ipou3Be-
meHue 1+ 2+ ... n IepBbIX N HATY-
PaJTbHBIX YKCEJI.)
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8 = a4

8. JIBa mrpoka mrpamT B KPECTH-
KH-HOJIMKU Ha OECKOHEYHOM KJeTda-
TOU IIJIOCKOCTU. BBIUTPBIBAET TOT, KTO
OTMETUT IATHh KJETOK B BHUIE KpecTa
(cMm. pucyHOK) cBOMM 3HAYKOM. Bcer-
Jla JIU BTOPOU UT'POK MOKET IIOMEIaTh
IIEPBOMY BBIUTPATH? I

I |

Yyme -uyme He xBamuno
CUHEN Kpacku, a makg-mo
q dabHo Obi pewun 3adady

10. IIpugymaiiTe croco6 paspesaThb
KBaJApaT Ha YacTU U IePeABUHYTh UX,
He TTOBOpauMBasi, TaK YTOOBI MOJIYUNJI-
csA TaKoH »Ke, HO IIOBEPHYTHINA KBaaparT
(Hampumep, Kak Ha PUCYHKe).

e ZIMTIIVIallbs

He nomHuwib,

6 yeaoBuu doino
CKA3AHO, Yo

RAGCKOCKAD

1
U deckoHeuHa

lII \l_‘\ no Bbicome?

—

Mana, mym
00Ha 3adavka
¢ kBadpamamu,
CROPUM, YMO
HE peuiuuib?

-

9. a) MokHO JM Bce HaTypaJbHBIE

ypcjga OKPacuTh B TPU I[BeTa TaK, YTOOBI
Ka)KIBIH I[BET IIPUCYTCTBOBAJ 1 IIPOU3Be-
JeHune JI0OLIX JBYX UHCEJ OJHOI'O IIBETa
OBLIIO YMCJIOM TOTO JKe I[BeTa?

0) A B ceMb 1IBETOB?

e

Xynmoxxkuuk Hukousait KpyTukos
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ISSN

Ha niockoctu HapucoBano N KpecTUKOB. J[Boe xozAT mo oue-/*
penu. 3a XoI HYsKHO COeIUHUTH JBa CBOOOAHBLIX KOHIIA (B Hadaje y
Ka’KJI0r0o KpecTuKa mo 4 cBOOOAHBIX KOHIA) JUHUEH, He IlepeceKa-
I0Ileli yiKe IMIPOBeIéHHbIe, U MOCTABUTH Ha Hell 3aceuKy (Ipu 9TOM
oOpasyeTcsa IBa HOBBIX CBOOOJHBIX KOHIIA; Ha KapTUHKE IPUMeEP
IMOJIOKEeHUS TIocJie ABYX xomoB mias N = 2). Tor, KTO He MOXKeT cfe-
JIaTh XO[, MpourpeiaeT. KTo — HaUMHAIOIIUN M BTOPOMA UTPOK —
MOJKEeT BRINTPATh, KaK Obl HU UI'PAJI COIIEPHUK ?
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