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BOCKPECEHBE, 20:30

— ...11 kak temepn?.. — Temepr Cracy
mos3apes HYKHO OBIJIO IPOTAIIUTL OTCTaB-
myo 6eayo ¢puimky B dom!. O BEIMIPHIIIE
peub yike He I1a. MOKHO JIUIIE CIIaCTHUCh
OT IIO30PHOT'0 PasrpoMa, HO TOJbKO €CJIU
BJIOMIONYYHYIO (pumKy, Kotopyio Crac
YIYCTUJ U3 BUIY, YAACTCSA 3arHATHb B JOM
OTHUM OpPOCKOM ABYX KocTeii. Hy:KHO BBI-
opocuts cymmy 10 mau Gosibiie!

— Hepsait! — Ha rybax y mamsl JI€mmu
urpaJja Jerkaa yJbioOka. Emnié 0b1 — emy-
TO OO IIoOenhl OocTaBaJics OLMH OpPOCOK,
IpUYEM C JIIOOBIM pesyabTaToM. U eciiu
oymer mapc?, to mpeumyiiectBo Craca
2:1 cpasy npeobpasyercs B 6e300pa3HbIi
MIPOUTPBINI €O CUETOM 2:3, MTOCKOJBKY
Urpa uaeT A0 3 OUKOB Y IO0eIUTE .

Crac mokpemue c:kaj 3apvl® B KyJake,
corpejl MX HEMHOI'O, MBICJIEHHO OpOCHI
U TIPEeACTaBUII, KaK OHU KaTATCA 110 UHKDPY-
CTHPOBAHHOI MOCKe 1 KaK PaJJOCTHO EKaeT
cepAile 1 KaK paccTpanBaeTcs mara, Korga
Ha KOCTAX BBINANAET uleul-Oeul WIu ITaKe
Oy-wew®. TIpaBma, OoJibIlleé PACCTPOUTCS
ITaTpuK, y KOTOPOrO BeUEPHSA IIPOTYJIKA
3aJIepP:KUTCSA MUHYT Ha ABAAIATD.

— OnuH K 1IecTH — He TaKue YK IJI0XHe
IIaHChI, — ONTUMHUCTHUYHO 3asaBua Crac.

— Hy-y, He To 4T00 O0UYeHb, — IPOTAHY.JI
marma...

3appl ¢ IPUATHBIM POKOTOM IOOeKa-
JIX TI0 y3opuaTomMy OyKoBoMy mojto. OpHa
OCTaHOBUJIACh IIECTEPKOII KBEpPXy, a BTO-
pas IMoAKATHJIACh K OOPTUKY HOCKH, JIeHU-
BO IIepeBaJIMJIach uepes3 Hero, COCKOUmjIa

¢ Kpas CToJIa M YyCTPeMUWJIach BHU3 — TyJa,
rIe B OXKUJAAHUY IPOTYJIKU TEPIEIUBO Jie-
sxkan IlaTpuk. OpaenbTepbep HCIIyTaHHO
BCKUHYJICA, MWHCTUHKTUBHO KJIAITHYJI 3Y-
0aM1, BCKOUMJ U IIOHECCA B IIPUXOKYIO.
Crac puHyJica 3a HHM, cooOpakasd Ha
Oery: «Brmmana mecrépka. 3HAUUT, €CaHu
y Ilarpuka B mactu 4, 5 miu 6 04KOB, TO
ypa. Beposarraocts sToro 1/2. A ecau 3a-
HOBO OpocaTh 00e KocTu, To cHOBa 1/6.
Hert, nyunte nomporry IlaTpukas.

— ITatpuk, uro Tam? [laBait XOTs1 ObI
uyeTBEPKY! Bpocaii!

IIaTpuk yamBUTEJIBHO OBICTPO COTJIA-
CUJICS BBIILIIOHYTH M00BIUYy, Tak uTo Crac
Ha CEeKyHAy YCOMHUJICA B TOM, UTO 3apbI
U3 HaATypaJIbHON KOCTH, a He U3 HaTy-
panbHOTO IIacTuka. KyOuk cmeman mapy
JIEHUBBIX NIPBIKKOB IO JIaMUHATy W 3a-
Mep, M3[eBaTeJbCKU yCTABUBIINUCH B IIO-
TOJIOK KPYIHBIM KPACHBIM IJIa30M.

— Omno ouko! — kpukHyJa CTac B KyXHIO
¥ YCJBINIAJ B OTBET JOOPOAYIIHBIN TaTuH
CMEIIIOK.

IlaTpuk 3amiscaj OKOJO OIlelHuKa,
IBITasACh OMHOBPEMEHHO HEMHOIO €ro IO-
JKeBaTbh, COPBATh €ro ¢ KPIOUKa U 3acy-
HYTb B HEro 0aIiky.

— JlagHo, wynuine, MOIIIN TYJaAATH. —
Crac mosoKMa 3apy Ha IIOJOYKY OKOJIO
3epKaJia U CTaJl HaTATUBATb KyPTKY U 00-
TUHKH.

MaproBcKkuii Beuep OOJIBbINIEe HAIIOMU-
HaJ ¢deBpasbcKkuii. CrnpAraBmuch B Ka-
nomoH, (Crac HEOXOTHO Talujacda Ha
IIOBOJAKE B3a IICOM, KOTOPBIN JEeJIOBUTO

1 B Hapgax 0omom Ha3bIBAETCSA YETBEPTh JOCKH, KyJa UT'POK BEAET CBOM (WUIIKMH, YTOOBI IIOTOM BBLIBECTH HUX U3
urpsl. Iloka Bce QUIIKK He IOIAJIN B JOM, BBIBOGUTEL (DUIIKHA HEJIb3.

2 Mapcom HasbiBaeTcs mobema, IpU KOTOPOUM moGequTe b BHIBEJ BCe CBOM (DUINKM C IIOJIA, 8 IPOUTPABIINN He
ycIies BhIBeCTU Hu OfHOM. Eciu cayumics Mmape, To mobeJuTe 0 HaunCIseTcsa JBa 0YKa, a He OJHO.

3 IrpajibHBIE KOCTH B Hap/aX Ha3bIBAIOTCSA apabCKIM CJI0BOM 3apbt. OT 9TOT0 CJI0BA TPOUBOIILIO PYCCKOE CJIOBO «a3apT»
u aHmIuiickoe hazard, KoTopoe, B CBOIO OUepe/b, TEPEBOAUTCS HA PYCCKUN KaK «OIMACHOCTb», «yIrDO3a» WU «BPEM».

4 lew-6ew, Oy-wew — Ha3BaHUS KoMOUHAIUM 6 -5 u 6 - 6 Ha ABYX UIPAJIbHBIX KyOUKaX.
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pBICKaJ BIOJIb TPOIIbI, YMTas Ha CHETrY
cobauby HOBOCTH Y KOMMEHTAPHUHU C TOI
JKe JIETKOCTBIO, C KaKOH JIIOIH IeJIaloT 3TO
B MHTepHeTe. HeKoTophle HOBOCTH OCO-
OeHHO HpaBuJauch IlaTpuky, m Torma oH
Ha CBOI cobauuii Jag CTAaBII UM JalK.

Mpzicienuo Crac y:ke mepeHeccs B BOJI-
HyIOIllee 3aBTPa, a UMEHHO B TOT MOMEHT,
Korma oHu ¢ Haramkoit CMUPHOBO# II0-
cJie YPOKOB IOeAYyT IMOKYIIATh el ITOJAapoOK
Ko gHIO poxkgenus. Crac mogapur ei Hap-
nbl. KoHeuwo, Bpaa Ju ygacTcsAd HaAWTH
Takue, Kakue oHU ImpuBe3au ¢ Kumopa.

O, sTO0 OBLIM BOJIIEOHBIE HAPALI, 13
HacToAlIel TypelKoil aHTUKBAPHOU JaB-
KU, TIe IpoJaBajach BCAKAS BCAUYMHA OT
BepOJIIOKBUX CENeJ OO0 AUCKOBBIX TeJe-
¢ oHOB cepeaUHBI MPOIILIOrO BeKa. Jlocka
u3 OyKa C IepJaMyTPOBBIMM U uYepeIla-
XOBBIMHU Bpe3KaMU, TOHUaNIIeil pe3b00oii
IO KpadAM M apaOCKoii BA3bIO B UEPHBIX
Kpyrax ¢ HapysKHOU CTOPOHBI. DPUIIKU
B BHUJI€ CPEIHEBEKOBLIX BOMHOB OBLIHN HC-
KYCHO BBIPE3aHBbI U3 KOCTH.

IlepeckounB Ha HapAbI, MBICJIU CAMU

4

co0o#l BepHYJIUCH K APaMaTUYECKON KOH-
IIOBKe TOcJegHell mapTuu. BeposaTHOCTH
BpIurphIia Obwia 1/6. HeyauBureinb-
HO, UTO OH mpourpaJj. A eciau ObI OH BCE
’Ke OpocHJI KOCTH ellé pas, COCJIaBIINCH
Ha cOe:xxaBIyio 3apy? A eciau ObI U IIpHU
BTOPO# IIONBITKe BMemaaca IlaTpuk?
HNuTepecHo, CKOJBKO pa3 MHPHUIILIOCHL ObI
OpocaTh mapy KOCTei, 4YTOOBI JOOUTH-
cs HY:KHOU cymmbi? BeposartHocts 1/6,
nyman Crac. Hy xopoitio, mmycTh mpoire.
IIycTte He ABe, IIyCTh BCETO OJHA KOCTD,
U HYKHO BbIOpOocuUThb umciao 6. Beposar-
HOCTh 3TOr0o Kak pad 1/6. CkoiabKo pas
mpugérca opocars? IllecTépka MOKeT BbI-
IIacTh cpasdy, a MOKET CO BTOPOTO pasa,
WJIN C TPEeThero, WM C BOCEMHAAIIATOTO.
Tax uTO BOmpoC Jaike HEe MMEeT CMBICJIA.
Ho Benp s Ke 9TOT BOIIPOC 3ajaio: Kak
JIOJITO KOaTh mecTépKy? Hert, Bompoc oc-
MBICJIEHHBIH U sAcHBIA. TOJIBKO He OoueHb
SICHBIH.

BOCKPECEHDBE, 21:30

ITocnie mbiThs nan IlaTpuk, 4yTh He
OIIPOKWHYB Ta3UK, C NPOOHBIM TOIIOTOM



IIOCKAKaJ B KYXHIO K MUCKe I'DEUKHU C M-
COM W ycepAaHO B3sicA 3a meno. [lama
TOKe OBbLIT Ha KyXHe — YUTAJ OYepPeqHOMR
IIBEICKUI IeTEeKTHUB.

— Kxe-kxe, — BeXJINBO O0BSABUJ CBOE
npucyrctaue Crac.

— Mrm?

— Bor cmoTpu, ecau omgHy KOCTh Opo-
caThb MHOTO pas3, IIOKa He BBIMAJET Iie-
CTEéPKaA, W Torga y:Ke He OpocaTb, TO
CKOJILKO pas MpUuaETCsa 6pocaTnb?

— M-m. Kak sTo — MmHOTO OpocaTh... 1
He OpocaTb?

— A BOT Kak IIEeCTEPKa BBIMAMET, TaK
0osbille 1 He OpocaTh.

ITama Jléma mOJMIOMKUI PaCKPBITYIO
KHUTY Ha CTOJI KOPEIIKOM BBEpX, B TOY-
HOCTH TaK, KaK MaMa MHOI'O pas IpOCH-
Jla He KJIACTh KHUTHU (XOPOIIO, UYTO OHA
B KOMAaHAWPOBKe). 3aTeM o0OpaTUsI Ha
Craca HeBugsamue riasa. Crac Tepnenau-
BO KJAJ — PUTyaJ OBLI XOPOIIIO 3HAKOM.
Hakoser manuH B3I COOKYCUPOBAJIC
IZe-TO B IATH CAHTUMETPAaxX HaJ IIPaBbIM
yxoMm Craca:

— $1 BepHO TIOHSAJ, YTO MBI OpOCaeM Ky-
OMK U UIEeM MaTeMaTHUYeCKoe OKUJaHue
yycjaa OpPOCKOB [0 BBINAAEHUS II€PBOM
mecTépru?

Ecau 651 mama ckasast: «TwI Opocaeriiby,
i «KTo-To GpocaeT», MIM — eIé Xy:Ke
— «Kybuk 6pocator», To Crac He gajs ObI
¥ TYXJIOTO AHIla 3a TO, YTO J[eJI0 BHITOPUT.
Ho y:x ecau «MbI OpocaemM», TO — OUHTO!
Crac 1aBHO 3aMETHJI, UTO MaTeMaTUKU I'0-
TOBBI UTO-TO MO-HACTOAIIEMY OOCYKIATb
TOJIBKO BO MHOKECTBEHHOM YHCJIe W IIPU
JINYHOI, TaK CKasaTb, BOBJIEUEHHOCTMU.
Hepnasuo Ha nanuHoMm ctosie Crac (ciyuaii-
HO) 3aMEeTWJI PACKPBITYI0O KHUTY, KOTOpas
JieKasia CTpaHUIlaMu BHUS3 (KaK HeJIb3s).
Pasymeercsa, Crac mepeBepHyJ €€ 1 Heva-
STHHO BBIXBATWJI IVIa3aMM HadaJio ab3ara:
«HacmoamenvHo coeemyem ydumameio
Ha docyze camocmosmenbHo yb6edumoubcs
6 IMmoMm c8olicmee YacCmMuuHbLX CYMM 2ap-
MOHUYECK020 pada, paccmompes IKCNo-
HEHUUAJbHYI0 NPOU3600AWY0 (PYHKUUIO
yucen Cmupaurnza nepgozo poda Kak...»
WU YTO-TO Tmoxoskee. ITopasxéunbrii Crac
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OBLI COTVIACEH PACCMOTPETH UTO YTOAHO, HO
IIpexe el y3HAaTh UMeHa TeX JIIoAe,
KTO CUMTAeT, YTO JOOCYT CJeAyeT IIPOBO-
IUTH UMEHHO TakuM oOpasom. IIpocro us
JIIO0OTIBITCTBA. ABTOP Y KHUTH OBLI OAVH,
U K TOMY 2Ke 9T0 ObLT mmana JIéma.

Crac Kak-TO CIIPOCWJI, IIOUEMYy Mare-
MaTHUK, Oake ONWH, BCErga MUIIEeT BO
MHOKecTBeHHOM uwmcJie. [lama momgymau
U CKasaJj, 4YTO 9TO IIOTOMY, YTO aBTOD He
IIPOCTO COOOIIIaeT CBOM MBICIHM, a pac-
CUMTHIBAET Ha yYacTUe UUTATEJS U UTO
MaTeMaTUuecKas KHUTa WJIU Jake CTa-
ThA — OTO He rasera, a IIpPUIVIAIIEHUE
K COBMECTHBIM Pa3MbINLICHUAM.

— To ecTh MBI UIlleM MaTeMaTUYECKOE
OXKUJAaHVe Yucyia OPOCKOB KOCTH OO BBI-
MmajeHusa IIepBo 1ecTeépku. ThI PO reo-
METPUYECKYIO IIPOTPECCUIO UTO 3HAEIID?

— Bcé snaro! — yBepenno 3aasu Crac.
— TosbKO HUYETo He TOMHIO.

— Jla, mpob6sema. Xopolro, o6oiaEM-
ca 0e3 mporpeccuii. IlpeacraBb, YTO ThI
MHOT0 pa3 6pocaelb KyOukK.

— Mo 1mecTépKu.

— Her, mpocTo 6pocaems 1 6pocaerb.
— Ilama OTKpPBLI HaApPABI, 4O CUX IOP Je-
JKaBIlIe HA KYXOHHOM CTOJIe, U HaxXMy-
punacsa. — Keraru, rae Bropas 3apa?

Crac pBaHyJ B IPUXOXKYIO U TYT Ke
BEPHYJICS, Aep:Ka OeIVIAHKY Ha pPacKpbI-
TOMU Jamouu. Yd-¢h, HUKyga He Jejach.

— Bpocaii.

— CkoabKo pas?

— IIpocTo 6pocaii, u OyaeM MOACUUTHI-
BaTh IIIECTEPKU.

Hexoropoe Bpemsa Crac cocpenoToueH-
HO Opocas 3apbl. [Jid YyCKOpPeHUs B3AJI
u BTOpyMo. Ilanma cumras mecrépku. Ilero
JBUTAJIOCH OBICTPO, HO IIOCJIE JBYXCOTOT'O
o6pocka Crac B3MOJIMJICA.

— ITan, vy xBatut. [[BecTu pas y:xe.
Hanbiie-To 4To?

— Jlagao, moctaTrouno. Twsl Opocui aBE
KOCTHU JIBECTH Pas, To ecThb Bcero 400 pas.
CKOJIbKO pas3 BhITIAJIA ITecTeépPKa?

— He 3naro. TsI :xe cuuTau!

— A, ny nma. Tak Bot, Crac, mecTépka
BbInaJia 64 pasa. Kak gymaerisb, 3T0 HOp-
MaJbHO?



— Yro x TyT HeHOpMaJsbHOTO? Benb
BCe IIIeCTh T'paHeil MOKHBI HPUMEPHO
mopoBHY... [lenum 400 Ha 6. Byner... 0y-
IerT mpuMepHo 67. A Ha camom geie 64.
Bcé mopmabHO.

— BoT m orBer Ha TBOI BOHOpPOC. —
M mnmama [geMOHCTPATUBHO IIOTSHYJICS
K gerekTuBy. OH SABHO HaBajl IIOHATD,
uyTO BCA HysKHasdA mH@opmarua y Craca
€CTh M HY/KHO eI[é OJHO MBICJIHUTEJIbHOe
nemxenne. Ho kaxoe? Crac mombITajics
Mo-pasHoMy cOPMYJIUPOBATH OOHY U TY
JKe MbIcJab. MHOIma moMoraer.

1. IITecTépka moOJI:KHA BBINIACTH IIPU-
MepHo 67 pas u3 400.

2. Bce rpamm BBIIAAIOT IPUMEPHO
OOMHAKOBOE YMCJIO Pas.

3. IllecTépka BhITIaaeT IPUMEPHO IPU
KaKJI0M IIIeCTOM OpocKe.

4. Bpocaem-0pocaemM u BAPYT IIECTEP-
Ka, IIOTOM eIlé OpocaeM — M CHOBa IIe-
crépka. I tak MHOTO pas...

Cron! Bor omo! Bpocku pasbuBaror-
cA Ha TPYIIbI, 1 B KOHIE KaKIOH I'PYII-
ORI IIeCTEPKA. A cpeaHasa IJMHa KaKI0Hn

TPYIIBLI ITIeCTh. SHAUUT, UTOOBLI IIOJY-
YUTH MIECTEPKY, KOCTh IPUIETCA B CPeJ-
HeM OpPOCHUTH IIeCTh pas.

BopoueMm, mouemMy TOJBKO IITECTEPKY?
BepoAaTHOCTh BBITAAEHUSA OLHOTO OYKA
TOKe HMeeT BepoATHOCTbL 1/6, 3HAUHT,
U eIVHUITY HYKHO JKIATh B CPeJHEM IpHU
mecrom Opocke. W nBoiiky. W BooOmIe,
ecJii BepOATHOCTL coObITuA 1/6, TO OHO
B CpeJHeM HACTYIIaeT C IITeCTOM ITOIbITKH.

— MaremaTuueckoe OKHIaHUeE IeCTh,
— BeIgaBus Crac 1 CIIoJI3 co CTyJIa.

— ¥Yry... — manuHO MbIUaHUE OIpeje-
JIEHHO OBLJIO YTBEPAUTEIbHBIM.

IIpomnénas u3 KyXHU B CBOIO KOMHa-
Ty, CTac ycejyics 3a CTOJ U IMOAYMaJI, YTO
pellieHne, KOHEYHO, HaWAeHO, HO OHO
Kakoe-TO He OUYeHb MaTeMaTuuecKoe.
HomKHBI Ke OBbITh KaKue-HUOyIbL (op-
MYJIbl, YyPaBHEHUA, IIpeo0pa3oBaHusa TaM
pasHble... Pasmbiniiaaa Hang stum, Crac
paccesaHHo Habgmomaua 3a IlaTpukom, Ko-
TOPBIHA 3arHAJI MAYUK B MIeJb MEXKIY IU-
BaHOM U CTEHOM.

IIpodonicernue 6 caedyruem Homepe
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OTAJAHVCD
BOKPYVYT

Cepreii JIbiIceHKOB

BE33AKOHUE 5\ UBETKAX

Hacexkombie, Kpy:kammecsa BOKPYT IBETYIWX pacTe-
HUU, — IPUBBbIYHAA KapTHWHAa TEIJIBIX BpPeMEH roga. Urto
oHu TaMm gesnaior? OTBeT Bpoae ObI M3BECTEH — KOPMST-
CcA HEKTapOM U IBLIBIONA M OIBLIAIOT PACTEHUA, TO €CTh
IIEPEHOCAT IBLIBITY C THIUMHOK OJHOTO IIBETKA HA PHLIb-
Ile TIeCTUKa JIPYyroro IfBeTKa, Ojaromaps 4emMy, B KOHeEY-
HOM WTOTe, 0O0pasyioTcad ceMeHa. OJTO OAWH U3 CaMbIX
APKUX TPUMEPOB MYMYaiu3ma — B3aUMOBBITOIHOTO
COTPYAHUYECTBA MeXJy pasHbIMU Buaamu. Ho Baymaii-
TeCh — OIBbLIsIEMbIE JKUBOTHBIMU PACTEHUS JOBEPUJIN CBOE
pasMHO:KeHUe ApyruM opranusmam! OmgHaKo pacipocTpa-
HEHHOCTB 9TOT'0 ABJIEHUS CBUETEIbCTBYET O €T0 YCIIEITHO-
ctu. CaMble YacThle ONBLINTEIN — HACEKOMBIE, HO B Iepe-
HOCE IBLIBIIBI MOT'YT YYaCTBOBATh U IITUIILI (IIPEXKIe BCETO
KoJInOpu), JIeTyuymre MBI, a B KpafHe PEJKUX CIIydasax —
JajKke HeJIeTaoIre MJEKOIIHTAIoIne (HampuMmep, Mero-
BbI€ IIOCCYMbI OIIBLISTIOT ABCTPAJIUNCKYIO O0AHKCHIO).

3aueM OIbLIeHNE HY;KHO PACTEHUAM — MOHATHO. A BOT
KaKasg OT HEro BBITOJla HACEKOMBLIM (M IAPYTUM IKHBOT-
HBIM)? BooO0I1le roBOpsi, HUKAKas — 3TO JIUIIL ITOOOYHBIN
IIPOAYKT WX IIUIIEBOTO IOBEAEHUSA, YMEJO HCIIOJIb30BaH-
HBIN pacrenusamMu! I moToMy HeyIUBHUTEIBHO, UTO HAJIEKO
He BCerja IIOCeIeHre HAaCeKOMBIM ITBETKA COIIPOBOKIA-
erca ombuieHHeM. IlosTomMy B OMOJIOTMM ONBLIEHUS (WJIH,
KaK eé elllé HAa3bIBAIOT, AHMIKO/L02UU, OT TPEBHETPEUECKO-
ro anthos — IIBETOK) IIPUHATO T'OBOPUTH O NOCEMUMENAX
IIBETKOB KAaKOT0-JIN00 BUA PACTEHNIT, KOTOPBIE MOTYT OBITH
OIIBLINTEJIAMHU, & MOTYT U He ObITh. W TyT OmoJioTmUecKas
TEePMUHOJIOTUA HAUNHAET IIePEKIUKATHCA C IOPUIUIECKOM.

Tex HaCeKOMBIX, KOTOPhBIE, ITOCEIasa I[BETOK, HE TOJIb-
KO IAYKAIOTCA B MBLIBIE, HO €II€ U TaYKAIOT €10 PBLIbIIE
IIECTUKA, HA3BIBAIOT 3AKOHHbLILMU ONnblaumenamu. A rtex
IIOCEeTUTEJ e, KOTOpPhIe IIOJB3YIOTCA pecypcaMu IIBeT-
Ka, He ONbLIAA €T0, aHTIKOJIOTU «OOBUHAIOT» B IIPECTY-
IJIEHUSAX TPOTHUB COOCTBEHHOCTH — BOPOBCTBE m I'pabe-
sxke! BrpoueMm, 10opucCTEI, CKOpee BCEro, OTMETHJIN ObI, UTO
01oJI0TY YIIOTPEOIIAIOT 9TH TEPMUHBI HEKOPPEKTHO.

BopoBcTBOM Ha3bIBaeTcAa TaliHOe XHIIEHUE YYiKOTO
UMYIIIeCTBa, a TrpabesKOoM — OTKPBITOE, KOTfma 3aKOHHBIN
COOCTBEHHUK MJIM KTO-TO eIlé BUAUT, UTO IPOUCXOAUT. EcTh
B YTOJIOBHOM KOZIEKce U 0oJiee TAKKOe IIPECTyIIeHe — pas-



0oi1, KOTla IIPHUCBOEHNE ITPOUCXOAUT C MpUMeHeHeM (U
yIpo30il IpUMeHEHUA) OMAaCHOTO AJIA KUBHU U 3J0POBbA
HacmwiudA. To ecTb He3aMeTHO BBITAIIUTDL KOIIEJIEK U3 Kap-
MaHa — 3TO Kpaska, BRIXBATUTh €TI0 U3 PYK — I'pabek, a ecan
IIPU BTOM €II€ U YTPOKATb HOKOM — TO pa300ii.

Yro ke mesaloT HE3aKOHOIOCJYIIHbIe HaceKoMble?
Hexmapuovimu zpabumenamu Ha3bIBAIOT TeX, KTO HOOBI-
BaeT HEKTap, IOBPeKAad IIBETOK, ITPOKAJIbIBAA WJIU IIPO-
rpoi3asd BeHUUK (IOpUANYEeCKN KOPPEeKTHee ObLJIO ObI HA3bI-
BaTh UX pasbOMHMKAMU, HO B PYCCKOM S3BIKEe 3aKPEITnuICA
TepMUH «Trpabutenn»). Hekrap y MHOTUX pacTeHUUN TPY/I-
HOIOCTYIIEH, CIIPATAH B IVIyOWHE I[BETKA, WM UYTOOBI [0-
OpaTbCcA OO HETrO0, HACEKOMBIM IPUXOAUTCA IIPAMO-TAKHU
IIPOTUCKUBATHCH, ITAUKASACH B IIBLIBIE — IOATOMY HEKOTO-
pble BBIOMPAIOT TAKOW 00XOMHOM
IyTh, KaK IIMEJIb Ha MBLIbHIH-
ke (puc. 1). A BOT HexkmapHbLe
60pbl. — TaK HA3BIBAIOT HACEKO-
MBIX, KOTOpbIE IIOTPEOJIAIOT He-
KTap, He IIOBPeXKAasd IIBETOK, HO
U He IepeHOoCHd NbLIBITY, — MOTYT
OBITH M HA JIETKUX B oOpaleHnun
IIBETKaxX. BopoBCTBO HeKTapa
OYeHb pPACIPOCTPAHEHO, YacCTO
MeHBbIIIE TTOJIOBUHBI BCEX TTOCETH-
TeJell OKa3bIBAIOTCA 3aKOHHBI-
MU onbLauTeasaMu! OOBIYHO 3TO
IIOBeJleHE B KAKOM-TO CMBICJIE
HenpegHAMEPEeHHO — HaIpuMep,
13-3a MEJIKMX Pa3MepOB HACEKO-
MOe MOXKEeT ToOpaThCs O HEKTa-
pa, He UCTIAYKaBIINCH B IBLIbIE,
KaK JKYyK-JJOJITOHOCUK Ha BEpPO-
HUKe nyopasHoii (puc. 2).

A BOT HeKTapHBIEe rpabUTe N BIIOJIHE HAMEPEHHO T00bI-
BAIOT HEKTAp He TaK, KaK 9TO HaJlo pacTeHuio. B aTom 3ame-
YeHBI JINITh HEKOTOPbhIE MUYEJIBI, IIPeXKae Bcero mmenn. MH-
TepecHO, YTO TaKoe IIOBeJleHre — He BUA0BasA 0COOEHHOCTH
U Jake He MHAUBUAyaIbHasA. OpHa 1 Ta jKe 0co0b MOKET TO
3aJie3aTh B IIBETOK KaK 3aKOHHBIN ONBLIUTEb, TO IIPOTPHI-
3aTh BEHUMK KakK rpaburesb. IloHabromaiiTe 3a MIMeasasMu,
MOCENAoNIMMI NBaH-Ia-Mapbl0: HaCEKOMBIE TO 3aJIe3a0T
B I[BETOK, TO CAAATCSA Ha HETO CBEPXY.

Puc. 2

OTAJHINCD
BOKPYVYT




OTAAHVICDH
BOKPVYT

ABTOpEI HoTO:

1 — Enena YerunoBa,

2 — Cepreii JIbICEHKOB,
3 u 4 — Haransa Parosa

Xyno:xxauk Mapusa YcemHoBa
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MenmoHocHBIE ITUETHI (MX PAa3BOAAT HA IIaceKaxX) caMu
He IIPOTPHI3AIOT I[BETKH, HO MOTYT, AOOBIBasg HEKTap,
IMOJIL30BATHCA UYKHMM OBIPDKAMU — TaKUX HACEKOMBIX
Ha3bIBAIOT 6MOPUYHbIMU HEKMAPHbIMU 2pabumenamu.

WNHuTrepecubiii  mpumep
BOPOBCTBa HEKTapa, OTYa-
cTu OJMBKOT0 K IpadUTesb-
CTBY, MOXHO HAOJIOAATH Ha
JKeaTeix wupucax. Illmenn
IOOBIBAIOT HEKTap, pPacio-
JIO}KEHHBII B OCHOBaAHUU
IIBETKA, IBYyMsA cIiocobaMu.
Yamie Bcero OHHM YeCTHO
IIPOTHUCKUBAIOTCS BIUIyOb
BeHUmnKa (puc. 3), a ObLIb-
ma mauykaerT mMm cnmuy. Ho
WHOTZa OHU IIOAOMPAIOTCA
K IIBETKY COOKYy, B3aCOBBI-
BaAg X000TOK B HEKTapHUK
(puc. 4) — He mporpnidas
BeHUNK (TO ecThb 9TO He
«Tpabéx»), HO U He COIPHU-
Kacasach C IIbLIBLIION (TO eCTh
BCE-TaK! «BOPOBCTBO»). Ta-
KOe TIOBeJeHUWEe dYallle MOXK-
HO BUZETH y 00Jiee KPYIIHBIX
ImmMeJsieii, KOTOPbIM, BUIU-
MO, TPyZAHee 3ajIe3aTh B IIBETOK.

J1s1 3aIIUTHI OT HEKTAaPHBIX rpabuTeseil pacTeHusA MO-
I'yT WCIOJI30BaTh HECKOJBKO ITPUCIIOCOOJIEHUIi: T'yCThIE
conBeTuda (B 9TOM cCJIyyae HaceKOMOe He MOJKET IIOIJIE3Th
K IIBETKY COOKY), ILJIOTHBI BEHUHMK (ero CJIOXKHee IIpPOo-
IPBI3TH), OOJIBLIION 00BEM HeKTapa (UTOOBI ero XBaTaJio
U AJIA IIPUBJIEUEHNA HACTOAIIMX ONbLINTENelT). Brpouem,
HCCJIEJOBAaHMA ITIOKA3hIBAIOT, UTO KaK HEKTapHbIE IpadbuTe-
JIV, TaK M HEeKTapHbIE BOPHI JOBOJIBHO YAaCTO HE OUEHDb Bpe-
IAT PaACTEeHUAM: YMCJIO CeMAH B ILIOAAX, 3aBA3aBIINXCS
13 MOCEIIEHHBIX UMY IIBETKOB, HE OTVIMYAETCA OT TAKOBOT'O
B ILIOZIaX, 3aBA3ABIINXCSA M3 IIBETKOB, IOCEIIEHHBIX TOJIb-
KO HACTOAIINMHU ONBLIUTEISIMU.

IIpucmoTpuTech K IIBETKAM C AJWHHBIMM BEeHUYUKA-
Mu (UBaH-Ja-MapbA, MBUIBHAHKA, KUMOJOCTH) — BAPYT
¥ BaM JOBeJIETCA YBUAETh rpade:k HeKTapa?




TEOPEMA BHUBHWAHU

Bospmém Touky X BHYTPHM pPaBHOCTOPOHHETO Tpe-
yroabHUKa. OKa3bIBaeTcs, CyMMa PacCTOAHUMN OT TOUKU
X 10 CTOPOH TPeyroJbHUKA He 3aBUCUT OT BHIOOpA TOUKM!

/5 A

L+ m + n IoCTOAHHO

Mo:xHO mokasars 910 Tak. CoequauM X ¢ BEpIUIMHAMU
TpeyroiabHuKa. Torga miaomans S MCXOLHOTO TPEYroJb-
HUKAa — 9TO CyMMa ILIoIIalell TPEX 00pa30BaBIINXCS Tpe-
YTOJIbHUKOB:

S = % al+ %am + %
Bor u mosyuaercsa, uto cymma [+m +n paBHa 2S/a u He
3aBUCUT OT BHIOOPA TOUKM.

A MoxHO HUKaKUX (GopMyJ He IHUCATh, a HIOCMOTPETH
Ha KapTUHKU HIUKeE.

A

an =%a(l+m+n).

Xyno:xxuuk Anexceit Baitaep
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MATEMATNYECKAA YEPENAXA

n

TaOauia MaTeMaTH4eCKO Yyepenaxu

B mm:xkHell JeBOll KJIeTKe [0-
CKM CHIHT MaTeMaTHdecKas ue-
penaxa. Ka:XapIM X0moM OHA yMe-
eT CABUTAThCA Ha KJIETKY BIIPABO
WJIA Ha KJIeTKY BBepx (puc. 1). 3a-
OUIIEeM B KaKIOM KJEeTKe TalJIu-
IIbI, CKOJIbKMMH CIIOCO0aMU SO Heé
MOJKeT JoOpaThcs ueperaxa.

fcHo, uTo B JI000I1 KJeTKe
IIEPBOMA CTPOKU CTOUT Ymcao 1
(B He€é MOKHO IIOIIACTh, TOJBKO
IBUTasACh BCE BpeMA BIIpaBo). Ilo-
rajajnch, KaKue 4YucJjia CTOAT BO
BTOpPOU cTpoke? IIpaBuabHO — 1O-

caemoBaTebHBIE  HaTypajJbHBIE:
1, 2, 3, ... (puc. 2).
VYI00HO 3aI0JIHATH KJETKU

YypcJIaMH OJHY 3a IPYroi: B KaiK-
IyI0 KJIEeTKy dYepemaxa MOMKeT
MIPUATHU JTUOO cjaeBa, JIN00 CHUY —
MO9TOMY YHCJIO B KaXKIOU KJETKEe
PaBHO CyMMe UYICEJ B €€ «coce-
IAX» cJaeBa U cHu3y (puc. 3).

1r*

Jun

Puc. 1. Bce iytu uepe-
maxm B TPETHIO KJIETKY
BTOPO¥ CTPOKU

Puc. 2. Haummaem 3a-
TMOJHATD «TabJIUITy MaTe-
MaTHUYECKO! Ueperaxu»

3161
;

Y,
=

Puc. 3. Yucao 6 momay-
Yaercsa Kak CyMMa Yu-
ceJl TIOL HUM U CJIeBa OT
HEro; jJajiee aHAJIOTUYHO
noayuaercs yucso 10...

Hampumep, B TpeTbeii cTpoKe cTodAT umeaa 1, 1+ 2,
1+2+3,1+2+3+4, ... — ux emué Ha3bIBAIOT MPEY20Jb-
Hotmu (puc. 4, a). A B 4EeTBEPTOHA CTPOKE CTOAT CYMMBI
IIOCJIEIOBATEIBHBIX TPEYTOJIBHBIX YHMCEJ — 3TO KOJHUYe-
CTBa IITapUKOB B IupamMuakax (puc. 4, 6).

a) 4-e TPeyroJabHOE YUCJIO
1+2+3+4=10

Puc. 4.

0) 4-e «TeTpasApaIbHOE UMCJIO»
1+3+6+10=20

3amaua 1. Haiigure dpopmyny aas N-ro TpeyroJbHO-

'O 4McJIa.

3amaua 2. JlIoka:KuTe, 4TO B Uepelnaiibeil TadauIle Bce
yurcja Ha JuaroHaau (KpoMe JIeBOr0 HUKHET0) — YETHLIE.



Kopupyem nmytu

Kamxapiii myTh uepenaxu MOK-
HO 3aKOJMPOBATH «IPOTPAMMOI»
(mociemoBaTEeIbHOCTHIO) M3 OYKB
II («BmpaBo») m B («BBepx»).
Eciau KoHell myTu pacIioyio:kKeH Ha

Puc. 5. Ilyts uepenaxu
X KIeTOK IpaBee M Ha Y KJIETOK _, . KITKY 3-H CTOKH
Bplllie Hadajla, TO B IIPOTPAMME (B wierky (3,2)»), co-
oymer X OykB «II» u Y OykB «B», orBercTBytommit «mpo-
Bcero X + Y (puc. 5). rpamme» II1IBIIB

Tar 3HAUUT, KAKION KJIETKe MOXHO IAaTh CBOE mMsa!
OHO coCTOUT M3 ABYX UMCEJ: IIEPBO€ — CKOJILKO Ha IIyTHU
yepenaxy B 9Ty KJETKY OyJeT X0J0B BIPaBO, a BTOpPOe —
CKOJIBKO XOA0B OyzmeT BBepx. Hmciia OymeMm 3amrchIBaTh
B CKOOKax uepes 3amaryo. Hanpuwmep, (0, 0) — ato Je-
BBIH yroJI (HUKyAa UATU He HaJo).

Nrak, B kietke (X, Y) uepenairbeii TaOJIUIIBI CTOUT KO-
JudecTBO nporpamMm u3 X OykB «II» u Y 6ykB «B». UT0OBI
3a7IaTh TAKyI0 IIPOTpaMMy, HY:KHO BhIOpPaTb, Ha KaKUX II0-
3UNMUAX OyZeT cToATh OykBa «B». ¥ Hac Y OykB «B», a mecT
I HuX uMmeerca X + Y. 3HAUUT, IPOTPAMM CTOJILKO Ke,
CKOJIBKO €CTh CITOCO0O0B BhIOpaTh Y mpeameToB u3s X + Y.

Hampumep, B N-ii KJeTKe BTOPOH CTPOKU («KJIETKE
(N -1, 1)») crout uucao N: BeIOpaTh, Kakoit u3 N X0I0B
OyzIeT X0I0OM BBEPX, MOKHO KaK pas N cmocobamu.

3amaua 3. 3aMeHUM B IporpaMMe, BeAyIleil B KJIET-
Ky (X, Y), Bce «II» Ha «B», a Bce «B» Ha «II». B Kakyio
KJIETKY IIPUBEIET HOBasl mporpamMma?

Fe

It

<«Y=2>

n
D

ol 1

«—X=3—>

Tpeyroasuuk [lackana

KosnuuecTBOo cmmoco00oB BBIOpaTh k£ IpPegMETOB U3 N

n o
0003HAUAIOT < b ) unu C* (8 1Byx 0003HAUeHUAX k U n Jeii-

CTBUTEJILHO B Pa3HBIX MECTaX, 3TO He omedyaTka). A «Ta-
OMIly MaTeMaTHUUYeCKOll uepemaxu» OOBIYHO ITOBOpaUU-
BAIOT U PUCYIOT B BUJIe TPEYTOJIbHUKA U3 YKUCEJI, KOTOPBIi
Ha3bIBAIOT mpeyzonvhukom Ilackans (puc. 6). Bygem
HYMepOBaTh M €ro CTPOKHU, W YMCJIA B CTPOKAX, IIPUUEM
CUéT HauMHaeM ¢ HyJasa. Hampumep, camoe BepxHee UUC-
JIO TPEYTOJbHUKA — 9TO HYJEeBOE UHCJIO HYJEeBOU CTPOKU
(a, crkaxxem, 2-e umcjo 5-ii crpoku paBHO 10). Torma k-e
YKCJIO B N-ii CTPOKe TpeyroiabHuKa Ilackama — 3To Kak

Pas3 9ucJjo ( Z)
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Mg1 YViEe yMeeM BBbIUUCIIATh 9TH YHCJia IIoCJgeagoBa-
TeJIbHO, CTPOKa 3a CTpOKOfI: Ha JIeBOH U HpaBOfI CTOpPO-
HaX TPpeyroJbHUEKA ITackana crodarT €INHNIIbI, & KaXa0e

YHUCJIO BHYTPpHM — CyMMa ABYX UHCeJI Had HUM. I[pyrI/IMI/I

cJIOBaMH, (nz 1) = <Z> + <kf1> (Ha pucyHKe 6 3TM ywmcia

COeIMHEeHBI CTpeJIOYKaMu aada n=4, k= 2).

1
11
103|6710] —» 1 21
1]2]3]4 A
1 46 41
1 1 1 510105 1

Puc. 6. Tabnuiia maTeMaTuecKoil yepenaxu 1 TpeyroabHuK [lackana

n n
3amaua 4. Kak cBaszaHbl uncia ( k) u <n_ k>? Kax ary
CBA3b O0BbACHUTD ?

3amaua 5. Haiimure cyMMBbI YCeJI B IePBBLIX HECKOJIb-
KUX cTpokax TpeyroigbHuKa Ilackana. Uro mosryuaercsa?
ITouemy?

3amaua 6. Beinumure nepBbie 10 cTpOK TpeyroabHU-
kKa ITackansa 1 o60BeguTe B HIX BCe HeUETHLIe uucia. Pas-
OepuTech, B KAaKUX CTPOKaxX OyayT oOBeIeHbI BCe UMCJIa.

Eciu BHMMAaTEJIbHO ITOCMOTPETH Ha TpeyroabHuK Ila-
CKaJisd, MOKHO OOHAPY:KUTH eIé MacCy 3aMeuaTelIbHbIX
3aKOHOMEpHOCTeH (rmompooyiire!).

Crpoxu Tpeyroasauka Ilackans

Pemum Takyio 3amauy: CKOJIbKUMU CIIOCOOAMM MOXK-
HO BBIOpPaTh B KJjacce 13 1 YeJOBeK KOMaHAY u3 k O0bIU-
HBIX UTPOKOB 1 OJHOTO KamuTaHa?

Mo:xHO cHauajsa BRIOPATh OOBIUHBIX MIPOKOB — O]I-
HUM U3 (Z) cmoco00B, a IMOTOM HA3HAUUTH OJHOTO U3
ocraBmuxcda n — k nawogeit kanuranoMm. [lonryuaem orBeT
(3): (n—F).

Ho moxxHO paccy:xkaath nnaue! CHauasia BbIoepeM BCIO
KoMaHnay u3 k+ 1 UrPOKOB — OOTHUM U3 < kfl) CII0Cc000B,
a IIOTOM ITyCTh OHM BBIOEPYT cpeau ceOs KammTaHa — Of-
HuM u3 k+ 1 cmoco6os. ITosryuaem oTBeT <kj:1> (B+1).

Kaxoe us satux paccy:xkaenuii npasuiabHoe? O0a mpa-
BuibHBIe! Ha camowm mese, MbI JOKa3alu TOMXKIECTBO

(1) (=k)=(41 ) k1)



3agaua 7. [JokaxkuTe MOX0KUM 00pPa30M, UTO

(3)=G20) -+
k k-1 k"

Bo3Mo:kHO, BBI yiKe 3aMETHJIN, UTO UHMCJIA B CTPOKAX
TpeyroiabuuKa Ilackansa cHauasa BospacTtaioT (o cepe-
JIUHBI), & IOTOM yOBIBAIOT — TaKOe CBOIICTBO HAa3bIBAETCA
YyHUMoOdanvHocms. MOKHO O0BACHUTD 3TO TaK: IO TOJb-
KO UTO JOKasaHHOMY, (k + 1)-e umcjo B n-il CTPOKe IoO-
Jyyaerca ui k-ro ymHOKeHuUeM Ha (n —k)/(k + 1); noka
k<(n+1)/2, uncaureysb 00JbIlle 3BHAMEHATESI U CIAeAYIO-
1ee 41cJIo 00JIbIe IPeaAbIAYIIero (a IoToM Hao0opoT).

n
3amaua 8. [lokaxkure, uto mpu 1 <k <n-—1 gucio ( k)
He MOJKET OBITh ITPOCTHIM.

dopmyna g yueaa coueTaHun
Te, KTOo pemmau 3amauy 6, moxazanm (aKTUUECKU
U ABHYIO GOPMYJY IS YNCEJI COUeTAHUIA:

)= God)=% - ()= m
_n ,n-1_ =  n-k+t2 (n—k+1>= n(n-1)-..-(n—-k+1)
1 k!

E k-1 .. 2
(rme k! — o603HAUeHME OJIA TpousBeaeHuA 1«2« ...« k).

Mo:xHO 00BACHUTDL ATy (POPMYJy U IO-Apyromy. By-
JIeM BbIOMpATH k MPEeIMEeTOB M3 N II0CJIeIOBATEILHO BCe-
BO3MOKHEBEIMHU CIIOCOOAMM UM 3aIMCHIBATH KaXKIBIA BLIOOD
Ha Oymakky. IlepBbIii ITpegMeT MOXKHO BBIOPATH OJHUM
U3 1 cIroco0OB; IOCJe TOTO KaK IEePBBIN BbIOPAH, BTOPOM
MOXKHO BBIOpaTh n — 1 cmocobamu (/r000# M3 OCTaBIIUX-
cs1) u Tak gasnee. To ecTs MBI 3amuIeM Ha OyMasKKe BCETO
n(n—1)-...(n—k+1) crpok. Ho B HUX KaKABIN U3 ( Z) Ha-
OopoB IIpeMeTOB OyIeT BCTpedyaThes k! pas: mepecraBieH-
HBIII BCEBOBMOKHBIMHU cItocobamu. BoT 1 mosyuaercs, 4To
<n>=n(n—1)-...-(n—k+1) __ n!

k k! (n—FE)E!"

Ira aBHaa ¢opMmysa He Bcerna ynooua. Tak, ecam Mbl
XOTHM HaWTU YHCJIO CIIOCO00B BBIOpaTh 99 mpeameToB us
100, Bpax au padymHO cHauaja BerumcaaTh 100! u 99!, a
IIOTOM JIeJINTh OTHO Ha JApyroe... [[1a BeruucjaeHu (B TOM
Yrcjie KOMIBIOTEPHBIX) OOBIYHO yA00OHEe pPeKyppeHTHOoe
3amaHue (IocjieoBaTeJIbHOE BEIUNCJIEHE CTPOKH 3a CTPO-
Koi). A nnda moKasaTeJabCTBa Pa3HBIX (DAKTOB IIPO UHMCJIA
COUeTAHUII MOJIE3HO HOMHUTH IIPO UX KOMOWHATOPHBIN
cMbICJI (BBIOOD £ IpeaMeTOB U3 1, KOJIMYECTBO IYTeMH...).

Xynoxxuuk Mapusa YcenHoBa




O Kpy e €<APTA OCAIKOB: OTBET

Maxcum IIpacosos B «KBanTuke» Ne8 3a 2022 rox ObLI BOIIPOC IIPO KapTy
ocagkoB. Ha Hell MOXXHO YBUIETD, I'le UAET J0KAb. MocKBa
oTMeueHa KpacHoi Toukoii. Kyna nyer Berep B Mockse?

patl = = OTW T T s T
o i vissnes [ Veomeas o bew () A

Ha mepBsIii B3TIAL 34€Ch HUUETO HE JaHO, HO IIOCMO-
TPUM Ha IJIUHHYIO Ty4y, 3aKPYUYEHHYIO B cIUpab. dem
OnmiKe K LEeHTPY, TeM y:Ke Tyda. IIogoOHYI0 KapTHHKY
MOYKHO YBHUIETh B BomoBopore! Eciam KamHyTb KpacKoii
Ha BOAY, IATHO OyAeT IJIBITH BOKPYT BOJOBOPOTa, MeJ-
JIeHHO NpuOIM:KaaAch K Hemy. UeM OJIM:Ke K BOJOBOPO-
Ty, TeM ObICTpee KPYTHUTCS BOJAa, IMOITOMY IISITHO OyneT
MEeHATH CBOIO (opmy (puc. 1). BamxkHme K BoZoBOPOTY
cjaou OyayT OOTrOHATH JajJbHUE, M BCKOPe HMATHO IIpeBpa-
TaTcsa B cunupagb! OHa TPOJOKUT
KPYTUTBbCA 1 BbITATHBATHCA. 110 (pop-
Me CIIMpPaJii MOXXKHO BOCCTAHOBHUTH Ha-
IIpaBJIeHNe TeUYeHUs: OHO He CHJIbHO
OTJINYaeTCsA OT HAIIPaBJIEHUS, B KOTO-
poOM HaIO ABUTATHCA BIOJIb CIIMPAJIH,
€CJIA CTPEMUTLCA K eé neHTpy (puc. 1). Puc. 1

«B031yX0BOPOTHI» HA3BIBAIOTCA UUKJIOHAMU: B HUX
BpalllaeTcs He BOjJa, a BO3AyX. B IeHTpe IIUKJIOHA — 00-
JIACTh IIOHMKEHHOI'0 JaBJIEHUs. JTO TO CAMOE [JaBJIeHUe,
0 KOTOPOM TOBOPAT B IIPOTHO3€ IIOTOALI. Bo3myx Bpaiia-
eTcs M HEMHOTO NPUOJIMIKAeTCs K IeHTPY, II09ToOMYy 00JIa-
KO, He3aBHCHMO OT IePBOHAYAJIBHON (DOPMBEI, IIOCTEIIEHHO
IIpeBpaIaeTcsa B crupaib. YToObl Onpeae/nuTh HalpaBJie-
H1e BeTpa B MoCKBe, IIOCMOTPUM HA HAIIpaBJIeHNEe y4acT-
Ka coupaJyn Mexay MOCKBOI M IeHTPOM IIUKJIOHA: BETEP
JIyeT IPUMEPHO Ha CeBepPO-BOCTOK; TAKOM BeTep HA3bIBAET-
¢ I0TO0-3aIaJHbBIM. ITO U €CTh OTBET K 3aJaue.

MsI HalIM HaIIpaBJIeHHE BeTpa, IIpefmojaras, 4To
IeHTP IHUKJOHA HeloAaBu:KeH. Ho ecau Bpalmaromimics
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IIUKJIOH eIé M IepeMelaeTcad KaK eIMHOe IeJloe — ero
CIyBaeT KaKoIi-TO BeTep, — HYsKHO CAeJIaTh IIOIPAaBKy Ha
9TOT BeTep.

Kyna ucuesaer Bo3ayx B meHTpe nukjouna? EcTh aBa
BapuaHTa: BHU3 1 BBepX. Ho B 3amaue peusb ugeT o He6OJIb-
X JOMKIEBBLIX 00JIaKkax. ITO caMble HU3KIeE o0JiaKa, IIo-
9TOMY BHUS3 YXOAUTH BO3AYyXYy MellaeT 3eMJsd. 3HAYUT,
B IIeHTPe HaIIero IUKJI0HA BO3AYX IIOJHUMAETCSI. OTO KaK
BOJOBOPOT, TOJLKO BBepx Horamu! Eciu OH CHUILHBINA, TO
MOJKeT IIOAHATH BBEPX Jaske I0M, 9TO Ha3bIBAETCA CMePU.

A MokeT, MBI BCE IIepemyTaaud, M Ha CaMOM Jejie 3Ty
Tydy Ha KapTHUHKe He 3aTATuBaeT, a BbiOpackiBaeTr? [leii-
CTBUTEJNLHO, OBIBAET TaK, YTO HAA KAKUM-TO YYAaCTKOM
3eMJIM BO3AYX IBMIKETCS BHU3, a JAJbIlle BO3AYX Pacxo-
JIUTCS BO BCE€ CTOPOHBI BHE 3TOT'0 YUaCTKa. OTO Ha3bIBAETCS
anmuuyukaon. Ho mpu sToM mOKIeBbie 00JaKa BO3HUK-
HYTBb He MoryT! [[eJ0 B TOM, UTO B TEIJIOE BpEeMs rofia ueM
HIJKe BO3[[yX, TeM OH TeIllIee, a 3HAUUT, OH MOXKET VIePIKU-
BaThb 0OJIBIIIE BOJBI B BU/e Iapa. Ecau Ipu IOHMKEHNH BO3-
HUKJIO 00JIaK0, KOTOPOE BOT-BOT IIPOJIBLETCS, OTUETO Ke OHO
pasblie He mposuiaock? Ilo aToi MpuYMHEe aHTUITMKJIOH Jie-
TOM HeceT AcHYIo moroxy. O ToM, Kak BCé-TaKku 00pas3yoTcsa
IOKJIeBbIe 00JIaKa, MOKHO ITpoumTaTh B « KBanTuke» No2
3a 2013 rox B ctaThbe «Ilouemy o01axka CHU3Y IJIOCKHE? » .

XopoIro, B IIEHTPe IUKJIOHA BO3AYX IIOJHNMAETCsd,
a paiubiie? B KocMoc BO3ayX yJjeTeTh He MOKET, ero IIPu-
TATUBAET 3eMJisd, II09TOMY OH PACXOAUTCS B Pa3HBIE CTO-
POHEBI. ITO KaK aHTUIIMKJIOH, TOJbLKO BBepxX Horamu. Ha-
BepxXy 00pasylTcsa HOBbIe 00JIaka, KOTOPbIE BBIIETAIOT
13 IeHTPa B HaAIPaBJeHUM, KOTOPOe BPAIlaeTCs BMECTe
¢ nmukjgoHoM. IIpencraBbpTe, UTO B pasOpPLIBTUBATENb I
rasoHa CHM3y MOHAETcsA BOJA, a JaJjbllle OHa BBLIETaeT
yepe3 HOCUK, KOTOPBIN OBICTPO KPYTHUTCA, — MOJydaeT-
ca crnupasib. HoBble obOsaka ToXKe 00pas3yioT CHHPAJIb.
IIpu ypanenuum oT 1meHTpa OHM mcmapsioTcsa. [locmorpu-
Te YCKOpPeHHOe BHJe0 yparaHa B MHTEPHETe II0 CCBHLIKe
kvan.tk/hurricane u maiigzure, Kakue obJjilaka B Hero 3a-
cacheIBalOTCA, a KaKue U3 Hero pasophI3aruBaioTCs.

ITonyuaercs, uto Gojsiee HUB3KME OOJiIaKa IPUOIMIKA-
IOTCS K IIEHTPY IUKJIOHA, a 00Jiee BLICOKME — VIAJIIIOTCS.
W neticrBuTeIbHO, HAa HeOe MHOTAA MOMKHO HAWTH aABa 00-
JIaKka, KOTOPbIE JIETAT B Pa3Hble CTOPOHBI, 1 JaKe B IIPO-
THUBOIIOJIOKHBIE.

Xynoxxuauk Exarepuna sKupkoBa

OTAJHUCD
BOKPYVYT
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Anexcanap BepaHukoB

= =8, . .
B cTaThbe «RapTa_:;ca,uROB OTBET» MbI TO3HAKOMUJIVICH
¢ IMUKJOHAMMU U aHTuUNUKJIOHamMu. Ho uTo 3acramBiser ux
Bpamatrbcsa? Cpeau MUKJIOHOB OCOOEHHO BBIAEISIOTCS TPO-
IMUYecKre yparaHbl; paddepeéMcs Ha UX IIpUMepe.

Orkyna yparausl BoobO1e 6epyrcsa? V3 Témioro okeana
ncrapsAeTcsa Boga. BogsiHoii map Jjierde Bosayxal, moaTomy
BJIQJKHBIN BO3AYX HAUMHAET BCILILIBAThH B aTmMocdepe. Ha
MECTO BCILIBIBIIIET'O BOAYyXa CTEKAETCs COCeNHUI, coOupas
110 ITyTHU eIlé OOJIbIIle BJIard ¢ OKPEeCTHOTO oKeaHa. Iloiy-
yaeTcs IMOXO0XKe Ha KaCTPIOJIO C KUIIAIIeH BOAOM, B KOTO-
poii Boja IMOAHUMAETCA CO IHAa, 00pasysa Ha IIOBEPXHOCTU
HeOoJIbIloN (poHTaH. TOTBKO BOAA TaM BCILIBIBae€T OTTOTO,
YTO €€ I'peeT JHO U 3TUM YMEHbIIAeT e€ IJIOTHOCTD, a BO3-
IyX B TOJIIe OyAyIlero yparaHa BCILIBIBAET OTTOIO, UTO
€ro YBJIAKHWJI OKeaH U 3TUM ITIOHU3UJI €r0 IIJIOTHOCTb.

Teneps mpeacTaBUM IJIA HATIATHOCTH, YTO HAII ypa-
rad s3apoauwica Ha CeBepHOM moJoce (CKaMeM, KTO-TO
cTayl KUMATUTL ApKTuky). Ecau 061 3eMiisa Oblaa Hemos-
BHJKHA, TO (M3HAYAJIbHO HEIMOABUKHBIN) BO3IYyX OKPECT-
HOCTeH, pa3roOHAACH K IIEHTPY yparaHa, Tak Obl K HeMy U
nyJi o npamoii. Ho 3emuis Bparaercs, 1 9ToO BCE MEHSAET.

IIpencraBuM, HampuMep, IIOJAPHBIA KPYr 3STaKuUM
KOJIBIIEBBIM II0€3]J0M, KOTOPBINl eIeT BOKPYI II0JIIOCa
1 Be3€T Ha cebe maccaxkmpa-atrmocdepy. Korma Bosmyx
¢ MOJISIPHOTO Kpyra MUAET K HENMOABUKHOMY IIOJIOCY, OH
OyATO HBITAETCS COPBITHYTH C I0O€3/a Ha HEIOABUKHBIN
IIeppOH: KOHEYHO, OH He OCTAaHABJIMBAETCS KaK BKOMIAH-
HBI, a JIETUT II0 IIEePPOHY KyOapeM, mo mHepiimu. Harr
MMOJAPHBIN IToe3n mejaeT obopoT 3a 24 uyaca, IpoexaThb
eMy HYKHO IIOJAPHBIA KpyT aauHo# ~16 000 KM, Tak 4TO
oH nmesnaeT noutu 200 M B CeKyHAY — HEYAUBUTEJIBHO, UTO
COCKOUYMBIIIHUHA BO3AYX HECETCSA C yParaHHOM CKOPOCTBIO.

B neiicTBuUTEIBHOCTH BO3AYX, KOHEYHO, He MI'HOBEHHO
OKa3bIBAaeTCs B IIEHTPE IIUKJIOHA, a ABUKETCA TyJa IIOCTe-
IMeHHOo, OyATO IepecKaKkuBasA Ha BCE 6oJiee MeAJIeHHBIE CO-
cemHue 1moesna-mupoThl. C OOHON CTOPOHBI, 3TO HAET eMy
BpeMsdA IMOTOPMO3UTH HAa HUX O 3eMJi0. C Ipyroil CTOPOHBI,
B TAKOM IIJIaBHOM IBMKEHUU MOYKHO YBUAETDH eIé ONUH
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HMCTOYHUK YCKOPEHMAd. Crosa Ha MOJIIO- /- O FA }I H M C b
ce, IIOCMOTPMM Ha BO3AYyX BIOaJIXd IIPAMO B O I< Py F

mepen coboii. UToOBI OH HTPUOIUIWI-
csl, HAI0 eT0 IPUTAHYTH, JaTh UMIIYJIbC
(«IMHOK») B HampaBJeHUU IleHTpa (po-
3oBag crpeaka). Ho 3emua kpyrurcd, :
cMelllaeT BO3AYyX BOOK, M KOTZA OH yCH- {1
JleTcs Ha HOBYIO IMUPOTY, MOJYUYEHHBII UM B Hadajle UM-
yJibc OyZeT HalpaBJieH y:Ke MUMO IeHTpa (KpacHas cTpeJi-
ka). To ecTh «ITMHOK» IMOMOT He TOJbKO IIPUOIMKEHUI0, HO
¥ BpAaIleHWI0 BOKPYT IT0JIfoca (MeJIKre KpacHbIe CTPEJIKN).

Eciu :xe BO3ayX UAET OT IIOJIOCA B CTOPOHEI, CUTYaIUA
oOpaTHas: BO3AYyX OYATO IILITAETCA 3alPBITHYTH HaA IIO-
€3], ¥ eT0 YHOCUT B KOHeIl BaroHa. TakoBa CUTyaIlusa OKO-
JIO BKBaATOpa — CaMoro AJMHHOIO U ObIcTporo moesxa. Tam
TEILILIA BO3AYX MONHMMAETCs, 3aMeHa IPUXOIUT ¢ OoJiee
MeJIJIeHHBIX IITUPOT, He ITOcIeBadA 3a BpallleHueM 3eMJIT, —
U B palioHe 3KBaTOpa AyeT CTOMKUU BeTep Ha 3amnaj.

Bce sTm 3akpyumBaHUS — dYaCTHBIE CJaydau OOIIero
apppexma Kopuosnuca: ¢ TOUYKM B3peHHUS BpaIaioliero-
ca HalJofaTesnsd, ABIIKYIeecs B KaKyIO-TO CTOPOHY TeJo
IIOBOpAuYMBaeT B HAaNpaBJeHUUW, OOPATHOM BpAIeHUIO
HaOJIIomaTess.

AToT 3PDEKT, MOKHO CKa3aTh, CKJIAILIBAETCSI M3 IBYX
yacTell paBHOU BeMUYUHLI. IlepBasd uacTh: OfHA U Ta Ke «Ha-
CTOALIASA» CKOPOCTH TeJia BBIIVIANUT AJIS KPYTALIErocsa Ha-
Os1roiaTeNs II0-Pa3HOMY B 3aBUCUMOCTHU OT TOTO, KaK JaJIeKO
OH HaxomuTcsa oT Teaa. Hanpumep, eciu Teno ypaaseTrcs OoT
HabJromaTesNsa, oHO OOJIbIlle OTCTAET OT BpallleH!d U KakK Oy-
TO 3aBOpauMBaeT B CTOPOHY. BTopas yacTb — MOCTOAHHOE Ha-
IIpaBJieHVe CKOPOCTU BBITJIAAUT AJIA KPyTaAllerocs Habona-
TeJIA KPYTAIMIIMCA B IIPOTUBOIIOJIOKHYIO cTOPOHY. IlepByro
YacTh MBI 00CYsKIaJIH, KOT/Ia IIPBITAJIN C IT0e3/a Ha IIEPPOH,
a BTOPYIO — KOI'la UMIIYJIbC IIEPEeXOAUJI BO BpallleHue.

Hroro, BeiuKaH, CTOA Ha KPyTAIleiicsa 3eMje U TSI
Ha o0JiaKa CBepXy, BUAUT, UTO CXOAAIIUNACA K MECTY C HU3-
KHM JaBJIeHHEM BO3AYX 3aKPYUMBAETCs II0 HAIIPABJICHUIO
BpaleHus 3emyau (IpoTUB 4acoBOu cTpesku B CeBepHOM
moJiymiapuu u 1mo yacosoil B IO:kHOM), 3TO IUKJIOH; a pac- -
XONALUNCA OT BBHICOKOI'O JABJIEHUS BO3LyX 3aKPyUMBAET-~ el
Cs1 B IPOTHBOIIOJIOKHOM HAIlIPABICHUM, 9TO AHTUIIUKJIOH. f '

Ha Bugeo kvan.tk/hurricane Bugso, 4To yparas 0y-

TO BpaliaeTcsA cpasy B o6e ctopoHsbl. [Touemy? -

Xynoxuuk Aprém KocTiokeBuu
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DASBUVEHNAE A

MHOFrOVIOJIbHUNKA

B «KBaaTurke» Ne 6 3a 2022 rog 6nly1a omyOJIMKOBaHA
sagaua Hukosas BeaxyxoBa:

Ha miockocTu HapucoOBaH BBIMTYKJBIN MHOTOYTOJIb-
HUK M, u gaHo npoctoe uuciio p. OKasanoch, YTO Cylile-
CTByeT POBHO p pa3bueHuil MHOroyroJbHUKa M Ha paB-
HOCTOPOHHUE TPEYTOJbHUKU CO CTOPOHOM 1 M KBaapaThl
co cropoHoii 1. [lokaxkuTre, 4TO AJMHA OJHOUN M3 CTOPOH
MHoOroyroiabHuKa M paBHa p — 1.

Kakue MHOTOYTrOJBHUKN XOTh KaK-TO MOYKHO pa30UTh
Ha MIPaBUJIbHBLIE TPEYTOJbHUKN U KBaAPATHI C €IMHUYHBI-
mu cropoHamu? Kaxk mosyuaercsi, yTo pasbueHUl MOMKET
OBITH HECKOJIBKO, M KaK UX TOTMAa MOoACYUThHIBaTh? I1pn uém
3mech BooOIIe mpoctoe uncio? JlaBaiiTe mIOCTEIeHHO OTBe-
YaTh Ha 3TH Boupockl. [1a yaobcTBa OyseM Ha3bIBAaTh KBa-
IpaThl ¥ IPaBUJIbLHBIE TPEYTOJIbHUKY NAUMKamu (1o ycJio-
BUIO BCE CTOPOHBI IJIMTOK paBHBI 1). Bece BeTpeuaronuecs
Jlajiee MHOTOYTOJTbHUKHY CJIOYKEeHBI U3 TAKUX ILJINTOK.

Croabko BepunH?

Crauasma mo¥iMéEéM, 4YTO y MHOToyroiabHuka M He
MOKeT OBITH CJIUIIKOM MHOTrO BepiimH. Kaskawrili yrou
MHOTOyTronbHUKA M b0 coBmazaeT ¢ yIJIOM KaKOM-TO
IJINTKY, JILOO HET — TOrAAa B HEM CTBIKYETCS HECKOJIBKO
IIJINTOK, TO €CTh OH cocTaBjieH u3 yrioB 60° u 90°. Tak
KaK M BBIIYKJIBIN, ero BO3MOKHBIE yriibl — 9T0 60°, 90°,
120°u 150°.

Ho Torma sBHemHUe
yisl y M MOTyT mIpu-
HUMATh 3HAUEHUs JIUIIb
120°, 90°, 60° wau 30°.
A cymma  BHeNIHUX
yIJIOB JII060TO BBIOYK-
JIOTO MHOTOYTOJbHUKA
pasua 360° — 9T0 BHUAHO
u3 pucyHka 1 Ha mpu-
Mepe NATUYTOJbHUKA. Puc. 1
IMasxe ecoiu Bce BHelHMUe yriibl y M paBHBI 30°, TO ¥ Hero
oyner 360°/30° =12 BepIiuH, a eciu KaKue-TO BHEIIHIE
yIuIbl 6oJbIle, TO BepmiuH y M Gyner meHbIre 12.

&




Ilepeiiném Temephb K pasdbue-
HUAM MHOTroyroJibHUKa. HazoBém
Kaémrol pasdbueHUs Bce IJIUTKH,
KOTOpble HMEIOT XOTA OBl OXHY
OO0IIIYyI0 TOUKY C I'PaHUIENl MHOTO-
yroJbHUKA (puc. 2).

Kak ycrpoena xaémka? Puc. 2
ITocmoTpuM Ha ILIMTKY, KOTOpas IPUMBIKAET CBOE
CTOPOHOM K CTOPOHE MHOTOYTOJIbHUKA — HAIpumep, K AB.
Ecniu nauTka KBagpaTHasi, Ha cTopoHe AB oOpasyercs
yroa 90°, KoTOpbIii MOKHO MOKPBITH TOJHKO KBaJApaTHON

mauTkoii. IlosToMy Bce ocraBiIue- C D
cA ILUIUTKU, KOTOPbI€ ITPUMBIKAIOT

cTopoHO K AB, — TOoXKe KBaJapaTbhl A B
(puc. 3). Puc. 3

Ecau ke miuTka TpeyroiabHas, Ha cropoHe AB obOpa-
gyercda yros 120°, KOTOPBI MOYKHO IIOKPBITh TOJBKO JIBY-
Ms TPEeyroJbHBIMU IIuUTKaMu. Ilo- c D
sromy Bee ocrapmmeca mwmatkn, S A/N/NA 7
KOTOpbIE IPUMBIKAIOT CTOPOHOI K A B
AB, — ToxXe TpeyroabHuKU (puc. 4). Puc. 4

Ecnu KaéMKa MHOTOYTOJIBHUKA — 3TO HE BECh MHOTO-
YTOJIbHUK, TO oTOpocuM eé. OcTaHeTcA MHOTOYTOJBHUK
nmoMeHsbIre. YTo Ipo Hero MOKHO cKkasaTh? Ecau K cTopo-
He AB cTaporo MHOrOyTroJIbHUKA IPUMBIKAJIU KBaJpaThl,
TO COOTBeTCTBYyIOIasi cropoHa CD HOBOTO MHOTOYTOJIb-
HUKa IapajienbHa AB u uMeer Ty Ke IJIuHy (puc. 3).
Ecau x cropone AB OpUMBIKAJIU TPEYyroJbHUKHU, TO CO-
oTBeTcTBYyMOIIAass cropoHa CD mapasienbHa AB u Kopoue
Heé Ha 1 (puc. 4).

OTmenbHO OTMETHM CJIydaii, KOrjla K CTOPOHE IIPUMBbI-
KaJ oguH TpeyroiabHukK. CTOpoHA TOrma IIPOCTO UCYE3HET,
HO HaM OyzeT yJoOHee fyMaTh, YTO OHA eCTh, HO UMeeT JJIN-
Hy 0. Takum 06pa3omM, CTOPOHBI HOBOTO MHOT'OYTOJbHUKA
OyayT mapajiesbHbI CTOPOHAM MCXOMHOI0, a UX AJUHBI OY-
YT JIN0O TAaKUMMU Ke, Jin0o MeHble HA 1. B wacTHOCTH, KO-
JINYECTBO HEHYJIEBBIX CTOPOH ¥ HOBOI'O MHOTOYTOJILHUKA He
OoJibllle, UeM y CTapOro, ¥ OH BBIITYKJIBIH.

Tenmeps mpencTaBuUM, YTO OT PA30UTOr0 HA IJIUTKU
MHOTOYTOJBHIUKA OCTAaBUJIM TOJBKO KOHTYD, a T'DAHUIIbI
BCeX ILIUTOK CTEPau. MOKHO JI1 BOCCTAHOBUTH KAEMKY
pasouenua? I oTBeTa HA BTOT BOIIPOC IIOCMOTPUM Ha
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KakKoi-HMOyIb YroJl MHOTOYTOJbHUKaA. KEciu oH paBeH
150°, mIUTKM MOTYT NPUMBIKATEL K YIVIY ABYyMSA cItocoba-
MU, HaUe — eIUNHCTBEHHBIM oOpasoM (puc. 5).

NN S

150° 150° 120° 90° 60°

Puc. 5

Korga mbl onpenesnMcs: ¢ TeM, KaK IJIUTKUA ITPUMBI-
KaOT K BBRIOpAHHOMY YIUVIy, BCA OCTaJIbHAsI KaéMKa BOC-
craHoBuTcA oxHo3HauHOo! VI mpaBna, cHavaJsia BoccTaHaB-
JINBaeTCA 4YacThb KAaEMKM, IIPUMBIKAIOIAs K CTOPOHAM
yriia, 3aTeM pa30oreHus JBYX COCeTHUX YIJIOB U T. [I.

Ecau umeerca yroJs, omiamuHbIE oT 150°, HauHéM
BOCCTaHABJIMBAThL KaéMKy ¢ Hero. Ilosyuymm, yTto oHa
ompenesigeTcsa e€IWHCTBeHHBIM oOpasom. Orb6pocuM Ka-
éMKy. ¥ OCTaBIIEroci MHOTOYTOJbHUKA KOJUUYECTBO
HEHYJIEBBIX CTOPOH OyaeT He Oosibie. BecmoMHUM, UTO
€CcJIM Y MHOTOYTOJIbHUKA, Pa30UTOr0 HA IIJINTKU, MEHbIIIE
12 HeHyJIeBBIX CTOPOH, TO y HEro HalAeTca yroj, OTJan4-
HbIil or 150°. IlosaToMy KaéMKa 3TOTO MHOTOYTOJBbHUKA
TOKe oIpenesdeTcss oxHo3HauHO. OTOpocuM e€, CHOBa
BBIIEJINM KaéMKy u T. 1. Iloryuaem, uTo pasbuenue Bce-
o0 MHOTOYTOJIbHUKA BOCCTAHABIMBAETCA OJHO3HAYUHO!

Ecuu ke Bce yriibl MHOTOYTOJIbHUKA PaBHBI 150°, KaéMm-
Ky MOKHO BBIOpPATh IByMA PasHbIMU ciocobamu (puc. 6).

Puc. 6

31ech 1 KpoeTcs IIPUYMHA, MoueMy OBIBAIOT MHOTO-
VIOJIbHUKM C HECKOJbKMMU Pa30MeHUusSMU Ha IJIUTKH!
IlockoabKy MCXOOHBII MHOIOYIOJbHUK B 3aJladye MOXK-
HO PasOuTh Ha WJIUTKU OOJbIIEe YeM OJHUM CIIOCO0OM,
Bce ero yribl paBHbI 150°, To ecthb M — 00s3aTEIBHO
12-yroapHUK.

Yupaskaeaue 1. CKOIbKMME cIioco0aMu MOYKHO pas-
OuTh Ha IIUTKU 12-yroJbHUK cO BceMu yriamu mo 150°
u croponamu 1, 2,1, 2, ..., 1, 2?



CHumaeM KaéMKHU
Ilokpacum ctopoHbl M B Kpac-
HBII W CUHUU IIBET Yepe3 OmHY
(puc. 7). Bynem «pasmeBaThb» MHO-
FOYyTOJBHUK, IIOCTEIEHHO CHUMAasA
C Hero KaéMKU, KaK <«OmEKKN»
¢ gyka. Ecin KaéMKy MOKHO BBI-
OpaTh nOByMsA cmocobamMu, Oymaem
BbIOMpPATH oauH u3 HuUX. CKOPO MBI Puc. 7
JOKaXeM, YTO MHOTOYTOJIbHUK, K KOTOPOMY MBI B UTOTE
MIpUIEM, HEe 3aBUCUT OT HAIIero Beibopa!l

ITockoabky Bece yriisl y M pasubl 150°, B KaéMKe OyayT
YyepeqoBaThCA CTOPOHBI, K KOTOPHIM IIPUMBIKAIOT KBajpa-
ThI M TPEYTOJbHUKU. SHAUUT, KO BCeM KPaCHBIM CTOPO-
HaM IIPUMBIKAIOT TPEYTOJbHUKN, & KO BCEM CUHUM — KBa-
IpaTsl, 00 HA000POT. Y BHYTPEHHEr0 MHOTOYTOJbHUKA
TOJKe TTOKPAcHUM CTOPOHBI: ecau cTopoHa CD monydaercsa
u3 cTopoHbl A B, mokpacum CD B TOT :Ke 11BeT, uTo 1 AB.

B mrore moayumm, 4TO IO CpaBHEHUIO C MCXOJHBIM
MHOTOYTOJHLHUKOM Yy BHYTPEHHET'0 MHOTOYTOJIbHUKA JIJIU-
HBI CTOPOH OJHOTO I[BeTa Ha 1 MeHbIIIe, a AJUHBI CTOPOH
JIPYyTroro I[BeTa TaKue JKe.

IIpomomxuM cHUMAaThL KaéMKM. B Kaxkoii-To MOMEHT
OHA M3 CTOPOH HCcYe3HeT (IIyCcTh CUHAA, K Hell Torma B
mocjesHel KaéMKe MIPUMbBIKAJI TPEeYTroJbHUKMN), TO €CTh
eé miuHa craHetr paBHa (0. KosmuecTBO HEHYJIEBBIX CTO-
POH YMEHBIIUTCS, IIO3TOMY HOABUTCA YIOJ, MEHBIIUHN
150°. CruemoBaTesbHO, gaJjbllie KaéMKa OymeT olpeme-
JATHCA OJHO3HAUHO: K KPACHBIM CTOPOHAM OyAyT IIpU-
MBIKaTh TPEYTOJbHUKHU, & K CHHUM — KBagpaTbl. Ho MBI
U gajbiine OygeM CHUMAaTh KaéMKU, II0OKA BOBMOYKHO — TO
€CThb JI0 TeX IOop, IIOKa IJINHA U KaKOH-HUOyIb KPacHOM
ctopoHbl He craHeT paBHa (0. O003HAUMM MTOJYUEHHBINA
MHOTI'OYTOJbHUK uepesd N.

Yemy paBHBI AJuHbI cTopoH y N? Ilycrs r — mauHa
HanMeHbIIIe KpacHO! CTOPOHBI B HCXOJHOM MHOTOY-
roabHUKe M, a b — HauMmeHbInel cuHeli. CHHME CTOPOHBI
rmepecTaju YMeHbIIAThCA B MOMEHT, KOTJla OAHA U3 HUX
cTajia paBHa HYJIO, IIOATOMY AJMHA Ka'KJIOM CHMHEUN CTO-
POHBI YMEHbBITJIACh Ha b. AHAJIOTUYHO, AJIWHA KaMKIOMU
KpacHOM CTOPOHBI yMeHbINuJach Ha r. To ecTh BHe 3a-
BUCUMOCTH OT TOTO, KaKNe KaéMKU Mbl CHUMAaJIU, Y MHO-
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Xynoxxuuk Mapusa YcenHoBa

royroaibHuUKa N AJWHBI CTOPOH OYyAYT OOZHUMU U TEMU
ske. Kpome TOro, HeHyJIeBble CTOPOHBI COXPAHUJIM CBOE
HampaBiieHHWe (OHM TapaJjjieJbHBI COOTBETCTBYIOIIUM
CTOPOHAM HCXOZHOTO MHOTOyrojabHuUKa M). Bwixomwur,
MHOTOYTOJIBHUK N — OAWH U TOT K€ JIJIA PasHOT0 BBIOO-
pa xaémoxk! Beas 1Mo gamHaM CTOPOH UM X HAPaBICHUAM
MHOTOYTOJBbHUK MOYKHO OJHO3HAYHO BOCCTAHOBUTH, IIO-
CJeI0BaTeJIbHO OTKJIAAbIBAsA CTOPOHBI U3BECTHOM AJIMHBI
IO/ UBBECTHBIMMU YTJIAMU.

KcraTtu, N MmoKeT oKa3aTbCsAa IPOCTO TOUYKOM WJIM OT-
PE3KOM, ecJiu IIOCJIeqHASA Ka€éMKa COBIaJaeT C IIOCJIeN-
HUM MHOTOYTOJBHUKOM — 9TO HAM HHUYEro He MCIIOPTUT,
Tak KaK pa3ddueHue Torja yKe II0OCTPOEeHO MMOJIHOCTHIO.

Yupasxxkaenue 2. IlycTts Tpu mocsiemoBaTebHBIX yIVIa
MHoroyroabHuKa paBHBI 120°, 150°, 120° (ocTanbHBIE —
Kakue-To). [lokaskuTe, YTO BHIJEJIUTHh KAEMKY He yIacTCA.
ITouemy Takoi mpobJyieMbI He OyIeT B HaIleM ciaydae?

A npu yém TyT IpocToe Yyucio p?

HNrax, BHe 3aBEUCHMOCTH OT TOTO, KaKMe MBI BLIOMpAa-
eM KaéMKH, B UTOre NpuiaeM K MHOroyroabHuKy N. Tor-
na N MOXXHO pa3duTh Ha ILITUTKY (Beab MbI IPUIEM K N,
B3AB JI000e umcxomHoe pasouenue M). U paszbuBaerca N
eINHCTBEHHBIM 00pa3oM (Tak y Hero y:ke MmeHsblne 12 cto-
poH). [laBaiiTe emié pas mpoiigém myTb or M K N, cHuMasa
KaéMKu. MbI CHUMEM 7" KAa€éMOK, YMEHbIIIAIOIIUX KPacHbIe
CTOPOHBI, U b KaéMOK, YMEHbIIAIIINX CUHNEe. 3aKOIU-
pyeM BBIOOP KaEMOK: €CJiM yYMeHbIlIaeM KPacHYIO CTOPO-
HY, ntuiiem 0ykBy K, a ecau cuHioio — OykBy C. Ilonyuum
rmocjenoBaTesIbHOCTh U3 r OykB K m b O0ykB C. Kammgoii
IIOCJIeJOBATEJILHOCTY OYKB COOTBETCTBYET CBOS IIOCJIe-
JTOBaTeJIbHOCTL BBIOOpPa KAEMOK, TO €CTh CBOE pa3duenume
Ha mauTKu. IlosaTomy Bcero pasouenuii y M CTOJIBKO XKe,
CKOJIBKO U TAKHUX IIOCJEeI0BaTEeILHOCTEe.

A Temeps 3arvIgHEM B cTaThio « MaTemMaTuuecKas yepe-
rnmaxa u ymcja coueranuii» (c. 12-15). B ueit o0bsacHseT-
cd, YTO KOJIMUYECTBO TaKUX IT0CJIEI0BATEIbHOCTEN PAaBHO
<b+r> _(b+n)

r bler!”

OHO paBHO IPOCTOMY YUCJIY p, TOJBbKO ecau b+r=p,
ar=1wunnur=p-1 (cMm. 3agauy 8 us TOl Ke CTaThHU).

Ho eciiu r=1, To b=p—1, u Hao6opor. Takum obpa-
30M, 0O caMasa KOPOTKas CUHAA, J100 caMasd KOPOTKAasI
KpacHasd cTopoHa paBHa p— 1. 3agaua pemenal
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«CRIamymKN» — BUJA T'OJOBOJIOMOK, COCTOSIIUX U3
Habopa KBaApaTHBIX (HUIIEK C HAHECEHHLIMM HA HUX
(parmMeHTaMm pHUCYHKA WJIM CHUMBOJaAMHU. 3a PyOe:xoM
nx HaszpiBaioT Card Matching Puzzles. ®@uiiku HYKHO
PaCIIOJIOKUTh TaK, UTOOBI MX YIVIBI MJK CTOPOHBI IIOM-
XOOUJIU OPYT K APYry, B 9TOM IeJb Urpbl. IlepByo Ta-
KYyI0 TOJIOBOJIOMKY 3amaTteHToBas B 1893 romy Tépcron
(E. L. Thurston). Haunnas ¢ 1920 roga, CKJIAAYIIKA IIIK-
POKO BBIIIYCKAIOTCA IIPOMBINLJIEHHOCTHIO HA 3amaje IJs
peKJIaMbI aBTOMOOMIIEH, 0aHKOB, pa3JINYHBIX TOBAPOB.

B 1996 roay iKakx Xayopux (Jacques Haubrich) us
HHUJIEPJIaHACKOrO Topoma OWHAXOBeHA u3AaJl COOPHUK
«Compendium of Card Matching Puzzles», roe omucan
0oJiee ThICAYM 00pPaA3IOB CKJIAAYIIEK co Bcero mupa. O
paspabdoTaj CTPOMHYIO CUCTEMY KJIacCU(PUKAIIUU CKJIALY-
ek, pasgenus X Ha 6 TumoB u 136 rpymim.

Co crimamymkoit «Mopckoe myremntectBue» B. Kpac-
HOYXOBa BHI y:Ke 3HaKOMBI (cM. « KBaHTHK» Ne 6, 2022).
B sTom HOMepe — ellé ogHA I'OJIOBOJIOMKA 3TOr0 aBTOpAa,
«Crnagymiu 3 X 3».

N3roroBuTh €€ IpoCTo. " "

AKKypaTHO BBIDEKBTE U3

daHephbl WJIN IIJIOTHOT'O Kap- . ‘. ‘
ToHA 9 KBaJpaTHUKOB M pac- ' " ‘

KpacbTe TpeMdA KpaCKaMu II10

cxeMe cmpaBa. Pexomenpgye- h 4h ‘
MBIfi pasMep KBaJpaTHKOB: ' " q

80X 80 mm.

A Temeps 3amava u A . ‘- ‘

JIeTel, 1 IJIs B3POCJIIBIX.

WUcnonp3ya Bce meBATH (uinek, cobepuTe KBaaparT
3 X 3 TaK, 4TOOBI BCe YACTU Pa3HOIBETHBHIX KPYKKOB CO-
BIIQJAJIV TIO IIBETY.

3amada sTa JOCTAaTOYHO cJoKHAa. VI3 MUIIMapaoB Ba-
PHUAHTOB BO3MOKHOT'O PACIIOJOKEHNA (PUIIEK B KBagpaTe
3 X 3 JinIIb HECKOJIBKO BapMAHTOB AAal0T peleHue. [laxke
3aX0TeJIOCh IIePerMEeHOBATh 3TU CKJIANYIIKKA B «HECKJa-
IYUIKX» ... Tak 4TO OepuTe B MOMOIIDL U JIOTUKY, U YCU-
YUBOCTb.

Kemnaem ycmexos!
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KOHKYPC

OJINVnIvia Ast Nno PYCCKOMY A3bIKY

Pemenusa V Typa ormpaBisgiiTe mo azpecy ruskonkurs@kvantik.org He mosmHee
20 okTa0pa. B nuckbMe yKaxKuTe Balu UM, GaMUINI0, TOPOI, IIIKOJIY U KJIAcCC, TIe BbI
yunrtech. I[loGenuresneit KAy T IPU3GI, IPEIYCMOTPEHBI IPEMUH 34 JyUIIee PeIleHne OT-
IeJIbHBIX TypoB. sKenraem ycmexal

IIpennaraiiTe 3amauu COOCTBEHHOTO COUMHEHUA — JydIlnue OyAyT OmyOJMKOBAHBI.
HpiHemrHuit Typ B 9TOM OTHOIIIEHUY YHUKAJIEH: BCe 3alauM B HEM COCTaBJIE€HBI CAMUMU
yJacTHUKaMU KOHKypca.

V TYP

o, e

nmmcu bl ewe 0 npodikax

( 21. Ogmaxael MajdeHbKas Kara exaia
Ha dopozax nozoBopume

c MaMoOii B Takcu. Boguresb 6ecipepbIBHO
JKaJIOBaJICA: Ha ILJIOXHE JOPOTH, Ha IOCTO-
SIHHBIE€ TOJIOMKH, Ha JOPOrue 3am4acTi...
Mama oxXOTHO ¢ HUM coriaiiajack. Korga
Kars ¢ mamoil BeInIM u3 MaliuHbl, KaTsa
cupocuyaa y mamsl: «Ilouemy ThI BCE Bpemsa
ITPOCUJIA AAMI0 BOAUTEJISI, YTOOBI OH 3aMOJI-
yan?» Kakyo ¢pasy npousnocunaa Karuua
MaMa B OTBET Ha KaJI00bI BOLUTEJIA?

\ T.A. Ambapuymosa

Badywika, y meds
6 wikoAe Kakue
OUEHKU MO ggccmmy
A36IKY ObIAU?
MoMoxeuwt
¢ 3adaHuemM?

22. BBITH ... KOMY-TO — OUY€Hb XO-
POIIIO U IOCTOMHO; OBITH ... KEM-TO —
ouyeHb rpycTHO u 6osibHO. Kakoe cio-
BO MBI ITPOITYCTUIN ?

O. H. Bawkupuesa



KOHKYPC

Nno PYCCKOMY A3bIKY OJFTMMnINanst

23. Bo Bpemsa ypoka 1mo Teme «depemona-
HUS COTVIACHBIX» VUHTEJb HaIMcaJ Ha JOCKe
rIaroJi (B cJioBapHOU popme).

— Kopenpb sToro riarosia 3akaHYNBAeTCs
Ha W, KOTOPOe B OJHOKOPEHHBIX CJIOBAX Ue-
penyercs ¢ ¢, — cpasy JKe IMOAHAJA PYKY XO-
3dicTBeHHAad oTiInuHuIla MaleHbKa.

—Hecc, ac x! — nepedbun Maury BoBouka.

— He cropbTe: BbI 00a ITpaBbl, — YJIBIOHYJI-
CA YUUTEb.

Kaxoii riiaros 0sl1 HanucaH Ha TOCKe?

C.A. Yuwaxos

W Bcé pabio, Bobka,
wbl He npal

24. — UKC, — yBepeHHO IPOYUTAJ HA JUCTOY-
Ke b-imeruuii Bansa. — Oii, a uro takoe UKC?
LUapuKJ HrOXaii, — He 3smaio, — cmytunacr Banmnua crapiiasa
cectpa, 9-meraas Mama. — Tak mHOTHA O Te-
neBu3opy rosopAtr: «Hosoctm Hamero MKCa».
Ho BooOGme-To ato He UKC, aTo a Tebe Hapuco-
Bajla TEOMETPUUYECKYI0 (QPUIYpPy U HaImcaja eé
Has3BaHUe.
Haiinure UKC.

B. P. Dunvyosa

Mademyasenn, kozda Bbi
CUdeAu 3a zpésamu,
WAU 2po3bl?

25. B omHOM pomaHe «U3 CTaPUHHOU
JKM3HU» ONUCBIBaloTcsa wuadmiabie I'PO-
3bI repounun, cunepureii 3a TPESAMI.

Kakwue cioBa mul 3amenuu Ha 'PO3bI
u TPE3BI?

K. C. Xopowesa

Xynoxuank Hukonait KpyTukos
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Bl KOHKYPC I10 PYCCKOMY SI3BIRY, IV Typ
(«KBanTur» Ne 7, 2022)

16. Juma nacmompencsa cmpauwluioK, 6binpo-
cun cebe MACKYI0 UZPYUWKY-30M0U U menepyb ¢ Hell
He paccmaémes. Tonvko dedywra eopuum: «dmo
3a moda ITPOIIYCK?» 3anonnume nponyck 08y-
M 00UHAKO0B0 8bleAA0AUWUMU CNLOBAMU.

Henymka, DPUBBIKIINY K COBCeM APYyTuUM
UTpyIIKaM, BOpUUT: «UTO 3a MOJa HEKHMTH He-
KuTh?» I'me 37mech rIaros, a Iie CYUIIeCTBUTEIb-
HOe — peliaiiTe camu.

17. — B3pocabite 00bliHO AYyUULe 3HAWOM, YMO
Hado denamv, — cmpozo ckasan nana. — Beds
y 83pocavix UKC ecmw.

— UTPER? — c upoHueil nepecnpocuna majeHbs-
Kas Mawa. — Omkyda smo y e3pocavix UT'PER?
UTPER xcey...

¥ kozo ecmv HI'PEK?

ITanma ckasan: «Bexb y B3pPOCJIBIX OIIBIT €CTH».
CyoBO 63pocaibix 3aKaHUMBAETCA 3BYKOM [X], IO-
sromy Mamia ycisimana «...y B3POCJHBIX X00OT
ectb». Ho y B3pocabIX (ecam 3TO JoguM) xoboTa
JIeMCTBUTEIBHO HEeT; X00OT eCTh y CJIOHA.

18. [[na enacrvix maxcumym pagen 3 u docmu-
2aemcsa 6 Konue. Yemy pagen maxcumym 0as co-
271ACHBLX?

Peur B 3agade I/I,[LéT O MaKCHMMAaJIbHBIX IIO OJITHE
MIOCJIEJIOBATEILHOCTAX TVIACHBIX W COIVIACHBIX OYKB
B pycckoM asdasure. {14 IIIacHBIX 9TO IIOCJIEI0BA-
TeJILHOCTh 13 TPEX aseMeHToB — I 10 f, — croamasa
B CaMOM KOHIIe. A [IJIA COTJIACHBIX 3TO IIOCJIEIOBA-
teabHOoCcTh @ X IT Y IIT IIT (MHTEpPECHO, UTO, KAK U
B cJIydae C TVIACHBIMU, IIpaBee Heé HUKAKUX COoIvIac-
HBIX B aji)aBUTE HET). DJIEMEHTOB B HEll IECTh.

19. Ecau 6 npunazamenvHoe, XapaxKmepusy-
owee Oeperciu6ozo 1eno6eKa, Xopouiezo X0o3au-
Ha, 006a6umov CTO, NOAYHUMCA NPULAZAMENbHOE,
umernuee NPAKMULECKU NPOMUEONONOHCHOe 3HA-
wenue. Hanuwume o6a npunazamesvholx.

9T0o npuiIaraTeJbHbIEe paiumenvHbulii (He-
MHOKKO yCTapeBIllee CJIOBO, O3HAYAIOIIEe «yCcep.-
HBIHT B BeJeHUUM XO3AMCTBA, Pa3yMHO OeperKJIu-
BBIN» ) U pacmoiumenbrblii (C HIM BCE IOHATHO).

20. Ecnu 6 Ilpunazamenvnoe 1 0Oobasumus
cto, noayuumcsa Ilpunazamenvroe 2. B Ilpuna-
zamenvHOM 2 KOpHell 68 06a pasa Ooavuie, 3amo
cyppurc 6 mpu pasa kopoue. Ilpunazamenvroe
1 uacmo couvemaemcsa co crogom tom, Ilpunaza-
meJavHoe 2 — cO C1080M LOM.

Hanuwume Ilpunazamenvnoe 1 u Ilpunaza-
menvHoe 2.

=28

A 310 — mpuiaraTelbHbIE MOJNCMEHHbLIL U
moacmocmenHulii. IIpoBepsaem: mosicm-enH-bLll
(HampuMep, TOM C JYYITUMU 3afadyaMy IO JIMHT-
BHCTHUKE) — OAVH KOPeHb, B cyhdUKce Tpu OYKBHI;
moacm-o-cmen-H-bili (HaIIpuMep, AOM, SaIUIIEH-
HBIZ OT JI0OBIX Oyph M yparaHoB) — ABa KOPHS,
OykBa B cydduKce omHa.

B HAIII KOHKYPC, XI Typ («KBanTuk» N 7, 2022)

51. U3 nynkmos A u b nascmpeuy dpye dpy-
2y O0O0HOBPEMEHHO 8blexanUu ¢ NOCMOSHHbIMU
ckopocmamu eenocuneducmo. Anéwa u Bopas.
B momenm ux ecmpeuu agmomobunucm AHoOpeil
evlexan u3 nywkma A 6 nynkm B. B momenm
ecmpeuu Anopes ¢ Bopeii Anéwa doexan 0o nyr-
kma B. Kmo exan 6vicmpee — Anéwa uau Bopa?

Orset: Anéma. B momeHT BeTpeun ¢ AHApeeM
Bops emé mHe goexasa ot B 1o A, a Anémia yxxe mpe-
omoJies paccrosume oT A mo B, To ecTh mpoexan
6oabie. Briexanau Agémia u Bops omHOBpeMeHHO,
a sHauuT, AJéia exaJ GeIcTpee.

52. YV Keanmuka 6vina nycmas, 3aKpuvlmas co
écex CMODPOH KAPMOHHAS KYybudeckas KOpoOKa.
On paspesan KaxcO0yw u3 wecmu epareil 3moii Ko-
pobxu no kaxoii-mo u3 duazoranei. Mozna au Ko-
pobkKa nocne amozo He pa3éaniumsCs Ha omaoesny-
Hble yacmu?

OTtBeT: Moria, CM. IpUMep Ha
PHUCYHKe clipaBa (JIMHUU pa3pesa .
cuUHUE).

ITomyuurca yro-To Bpoze 3y6- |,
yaToro «KojJbIla». Ero mokHo |/ J<
VJIOKUTH HaA ILIOCKOCTh, paspe-
3aB BJIOJIb OJHOT'0 13 OBIBIINX PEOEP KOPOOKM:

53. Haiidume kakxue-Hubyov 12 HamypanvHvix
yucen (He 0043amenibHO PA3AULHBLY), NpOU36ede-
HUe KOmopbLX PA6HO UX cYyMmMme.

Orser: Hanpumep, 2+2+2+2+1+1+1+1+1+
+1+1+1=16=2-2-2-2-1-1-1-1-1-1-1-1.

54. B 8030yxe HenodsuiHO sucum KyOUK.
Bmopoii makoil yxe Kybukx npukaadvléaiom K He-
nodeuicHoMy mak, 4umobvL Kakue-mo 0ge ux Kea-
OpamHble 2PDAHU 6 MOYHOCMU HALOHCUAUCL OpYye2
Ha Opyza. [Janee emopoii KYOUK nepexamosiéarom
yepes nt060e obuee pebpo KYyobukose 00 HO8020 CO-
NnpuKOCHO8eHUA No K6adpamHuoi zparu. ITocne He-
CKOJLbKUX MAKUX NepeKambl86aHUll 6Mmopoll KyYyOuk



6epHYJaCA 8 UCX00HOe nosoxceHue. [oxaxcume,
UMmo OH KOCHEémcAa nepeozo Kyobuka moil Jce camoll
2DAHbBIO, WMO U 8HAYATLE.

IIpucaorHuM GOJIBIIIOE 3€PKAJIO K TPAHU [I€PBOTO
Kybmka. OTpaxkeHue KyOuUKa B 3epKajie — 9TO Ky-
O0uK, omuparolniica Ha IpaHb UCXOJHOTO KyOuKa.
IlepekaTtum 3epkajio yepes pedpPo 10 COIPUKOCHO-
BeHU C cocenHeli rpanbio. Torma oTpaskeHue Kyda
TOJKe ITepeKaTUTCsA. SHaUUT, MOKHO 3aMEeHUTh BTO-
poii KyOUK B yCJIOBUU 3aJayy HA OTPaKeHue Iep-
BOT'0O KyOuMKa B 3epkajye. Korma 3epkaJyio BepHETCS
Ha MCXOMHYIO TPaHb, OTPasKeHNE 3TOM I'PAHU TOXKE
BEePHETCA Ha CBOE IIpeKHee MeCTo.

55. B gonuwebnom Kowenvke nexcam N 3070-
muvix moHem. Keanmux 3Haem amo u 3a x00 0o-
bagnaem 6 KoulesléK MOHemy uau 3abupaem u3
Hezo moHemy cebe. Ilocne raxcdozo xoda Kean-
MUKQ 4UCa0 MOHEM 6 KOUlesibKe YMeHbULaemcs 6
0ea pa3sa, eciu 0HO 6bLIO WEMHBLM, A UHAYE YMPa-
useaemcsa. Ilpu nwbom au N Keanmuk cmodxcem
HQ KaKom-mo x00y Onycmowums KoOuenéx, ecau
ucxoornoy Keanmuka
a) CKONLbKO Yy200HO MOHem;

6) coscem Hem moHem?

Orser: pu jao6om. ITokaskeM, Kak MeHCTBO-
BaThb RBaHTI/IRy B 3aBUCHUMOCTHU OT UHMCJIa MOHET n
B KOIIIEJIbKE.

IIpu N=0 menats Heuero.

Ecau N meuétro (u paBHo 2k + 1), KBaHTUK 3a-
Oupaer OJHY MOHETY, 1 B KOIlleJIbKe OKa3bIBaeTCsA
k Mmomer, uTo MeHbIIe N.

Eciu N = 4k + 2 pna HeoTpuIlaTeJIbHOTO kE,
KBanTuk cHauajsa 3abupaeT MOHETY (B KOIleJbKe
ux Teneps 12k + 3), morom 3abmpaeT elfeé MOHETY
(B Komrenbke 6%+ 1) u B TpeTuil pas sabupaer Mo-
HeTy — B UTOTe B KoIleJbKe 3k MOHET, UYTO CHOBA
meHbITe N.

Ocrajnca cayuait N =4k nas HaTypaJabHOTO K.
Torma KBaHTHK cmepBa 3a0upaeT MOHETYy (B KO-
menbke 12k — 3), morom mobGaBiisgeT e€ oOpaTHO
(B KorrenbKe 6k —1) u 3a0upaeT CHOBA — B KOIIIEJIb-
Ke 3k —1 moner, uto meusbie N.

Wrak, B m060M ciayuae KBaHTUK MOKET YMeHb-
IIATH KOJIMYECTBO MOHET B KOIIEeJIbKe, He WCIIOJIb-
3ys cBoux MoHeT. [Ipu 3TOM OTpHUIIATEIHHOE YUCIIO
MOHET BO3HUKHYTH He MOXKeT. SHAUUT, AJs JII000T0
N KBaHTVK paHO UJIU MO3JHO OIIyCTOIIIUT KOIIEJIEK.
H BBITABUTE BOJAY («KpamTur» N 8, 2022)

1. YTo6bl BTAHYTHb BOAY uepe3 TPYOOUKY, MBI
yBeJImunBaeM Oo0'bEM PTa, 3aKPBIB BHIXOM U3 HETrO
K HOCY U TODJIY, ¥ BO3AYX BO PTY pPasperKaercs.

@) 4l

Y Bombl mosydaeTcA ABa Pas3HBIX cocela: aTMOC-
(epHBIl BO3AYX M BO3AYX BO pTy. O0a XOTAT pac-
HWIUPATHCSA, HO aTMOC(epPHBIN BO3YX XOUeT CUJIb-
Hee, OH IIepeTaJKuBaeT BOIY B POT.

2. ITomma paboTaeT TOYHO TaK JKe, KaK BEJIOCH-
nmegHbBIN Hacoc. ToabKo
HAcoC 3aKauuBaeT BO3-
AyX BHYTPb KaMePhI B KO-
Jjece, a IOMIIa — BHYTDPb
oyrsutu. Kak aTo mpowc-
xoxut? Korma MbI HasKu-
MaeM Ha [IOMIIY, IIPYKU-
Ha COKMMAETCs M BO3IYX BHITAJKNBAETCS U3 CUHEHN
noJsocTu. BRITH OH MOKET TOJIBKO Yepes3 KjalaH,
KOTODPBIA BeA€T B OyThLIb. Korma MBI OTIyCKaeMm
IIOMITY, HIPYKHHA PA3KUMAETCA W CUHAA IIOJIOCTh
BcachIBaeT BO3AYyX Uepe3 KJallaH, KOTOPBIA BEIET
Hapy:Ky. B mTore B OyTBHLIM CTAHOBUTCS OOJIBIIIE
BO3IyXa, TOUHEE OH CTAHOBUTCA 00JIee CiKATHIM.

Kaxk u B mpeabigyIieii 3amgavue, y BOALI — IBa CO-
cela, KOTOPbIe UTPAIOT B ITIEPETATKUBAHUA: BO3IYX
B OYTBLIN M BO3AYX CHAPY:KU. 3IeCh BHIUTPHIBAET
BO3IyX B OyThLiu. KcTaTu, Korma BOAbI B OYTHIIN
MHOTO, a BO3[IyXa MaJjo, HaOpaTh BOIBI Topasmo
Jierye 110 AByM IIpUYMHaM: KOrjja BO3ayXa MeHbIIie,
TO, YTOOBI CJKATh €T0 B 3aJaHHOE YKCJIO Pa3, HY:KHO
U 100aBUTHh MEHBIIIEe BO3[yXa, a eIé Bojae HYKHO
IIOJHATHCA BBEPX HA MEHBIITYIO BBICOTY.

3. 9To BomoHamopHaA OaltHsa. BHyTpu — Boja.
OObIUHO OAIlllHIO CTAaBAT HA XOJIME, TAK 4TO BOIA
OKa3bIBAeTCs BBHICOKO. BalllHA MOAKJIIOUEeHA K BO-
moupoBoay. Korma B moMe OTKPHIBAIOT KpaH, BOJA B
OallrHe OJIy4YaeT BO3MOKHOCTE IIOHU3UTD CBOIO BBI-
coty. Bosee BbICOKME CJIOM BOABI CBOEH TAMKECTHIO
IaBAT Ha HUKHUE CJIOU, 3TO IaBJIeHUE IepemaéT-
cdA o TpybaM, B JoMe IoJiyuaeM Hamop. A oTKyna
Bozma B OamrHe? Eé Tyma 3akaumBaioOT C ITOMOIIBIO
HAcOCOB. A mouyeMy HeJb3s C IIOMOIILI0 HACOCOB
BOZY IIPAMO B JoMa 3aKauuBaTh 0e3 6amrau? IToro-
MY YTO B YTPEHHHE YaChl BCEM JKUTEJISIM OSHOBPE-
MeHHO HYXHa Bojia. VI MOIITHOCTH Hacoca MOKeT He
XBaTHUTh. BalllHA CcriIasKMBaeT HAIPY3KY Ha HACOC.
Bamrua yCIIeBaeT HAIIOJIHUTHBCA 34 HOYUb U JHEB-
HbIe Yachl, KOTIA BOALI HYsKHO MeHbIIle. A moueMy
B KPYIHBIX TOPOJAaxX MOUTHU HeT Takux OameH? Ux
3aMeHA0T IO3eMHBIMHU I'ePMETUUYHBIMU Pe3epBy-
apamu, Tle BOJa XpPaHUTCA ION NaBJIEeHUEM, KakK
OynTo Ha Heé TaBUT CBEPXY BOASIHOM CTOJIO.

4. TToxa 6aK HaIOJIHSETCSA, BO3AYX B 0aKe CoKU-
MaeTcs, TOTOMY UTO 0aK 3aKPBIT IJIOTHO. Bo3myx
9TO JeJiaeT, MOKa ero JaBjieHue He CPaBHAETCS

L PR ], yatett®
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¢ IaByieHueM B BomompoBoze. Korma MbI OTKpbhIBaeM
KpaH, B TOYHOCTH KaK B 3ajave PO OYTHIIbL C TIOM-
oi1, BO3MYyX B OaKe ImepeTaJKuBaeT BOAY HAPYKY.

B IIAPA AHTHUCJIAHMTOB («KBanTng» Ne 8, 2022)

: I_Lﬁﬂ“!—jtsﬂ g s ©

H IEHDb UJIA HOYb? («KBanTur»s Ne 8, 2022)

Omwubka 3mgech: «3a CYTKH
3eMmya JesaeT 060pOT BOKPYT CBO-
el ocu...». Her, HeMHOro 6O0JIb-
me! 3emiie HYKHO €Ié HeMHOTO
IOBEPHYTHCS, YTOOBI OHA CHOBA
Oon11a obpartneHa K CoaHIY «Toi
JKe CTOpPOHOM» (CM. PHCYHOK).
Eciu cioKuTh BCe TaKWe TOIOJ-
HUTEJbHBIE JOBOPOTHI 34 ITOJIr0A,
MOJIYUYUTCA KaK pas moJ-oboporal

Kaxercsa, pasoopanucs? He coBcem! MuI cuum-
TaeM, UYTO CYTKM — 3TO BpPeMs, 3a KOTOpoe 3eMJisd
nopopaunBaeTca K COJHILY «TOM JKe CTOPOHOM».
Ho, okasbiBaeTcst, 3eMJIs He CMOKET IOBEPHYTHCA
K CoJIHITy POBHO TeM ke moJyinapuem. Hanpumep,
B KAKMX-TO TOUKAX 3eMJIM MOTJIA HAUaTbCA HOJIAP-
Hasl HOYb, M €CJIM BUepa 9TU TOUKH eIlé ITOABJI-
JINCh Ha COJHEUYHON CTOPOHE, TO CEerOmHs y:Ke He
BBIMAYT U3 TEHU. A UTO JKe TOrIa TaAKoe CyTKU?

CozmagumM KOOUI0 3eMJIU, KOTOpas KPYTUTCH
BOKPyYTr COJIHIIA ¥ BOKPYT CBOEH OCH C TOH JKe CKO-
POCTBIO, UTO U 00BIYHAS 3eMJId, HO OCh BpallleHUs
KOIIMY He HAKJIOHEeHA, TO €CTh IIOJII0CA KOIIUU BCET-
[a JiesKaT Ha rpaHule JHA u Houu. Torma cyTKu —
9TO BpeMs, 3a KOTOPOe KOIUA AejIaeT OquH 060poT
U eIlé HeMHOT0, YT0o0bI o6paTuThesa K ComHIy TOI
sKe CTOPOHOM.
H MATEMATHYECKAS{ YEPEITIAXA

N YUCJA COUETAHUM

1. VYaBoeHHOE TpEYroJbHOE UYHCJIO PAaBHO
N(N +1), mosromy camo oHO paBHOo N(N+1)/2:

1 + 2 +.+@-1D+ n QOO0
n +n-+.+ 2 + 1 88888
OOO0O

2. Kaxmoe umnciao Ha auaroHaau (Kpome UuC-
Jia B yIVIy) — CyMMa OBYX YMCeJI: uucjia L cieBa oT
Hero u umcJa D moj HEM, a 9TH YHCJIAa PABHBI U3
CUMMeTpHuM TabJaUIILI (CM. TaKKe 3agauy 3).

3. B kietky (Y, X). OTa KJIeTKa CUMMETPUYHA
VCXOJHOM OTHOCUTEJILHO JUATOHAJIN.
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4. Ouu pasusbl. Ilycts IleTa umer yucio cuo-
co60B BHIOpaTh k£ MpeaMeToB U3 N, a Baca — uucyio
cmoco60B BEIOpaTh n— k mpeameToB us n. SIcuo, uTo
YUCJIO CIIOCOO0B Y KaMKI0T0 PABHO UYHCJIY CIIOCOG0B
pasnesauTh N IPeIMeTOB Ha JABe YacTH, B OAHOI u3
KOTOPBIX — k mTyk (ux otgaém Ilere), a Bo BTOpoOii
— ocraBiuecs n — k mrtyk (ux ornaém Bace).

5. Cymma uwmcesn B n-il CTPOKe TPEYTOJbLHUKA
ITackassa — 3T0 001Iee KOJUYECTBO IPOTPAMM [JIH-
HEI 1, TO ecTh 2". (1 Ka:KI0¥ OYKBBI B IIpOTpaM-
Me y Hac 1Be BodMoskHOocTu: 11 nnu B, mosTomy nipu
YBeJIMUYEHUHU OJIMHEBI IIPOIPAMMBI HA 1 KOJILYEeCTBO
BapHUaHTOB YBeJIUUYMUBAETCA B 2 pasa.)

WUnu mo-gpyromy. Kaskmoe umcio B (n + 1)-it
CTPOKeE MOJIyYaeTCsa CA0KEeHUEeM UYNCeJ B N-i CTPO-
Ke (UTOOBI 9TO OBIJI0 BEPHO U JJIA KPaMHUX YHUCell,
yIOOHO cumMTaTh, YTO BHE TPEYroJbHUKA Be3le
CTOAT HYJIN), IIPUYEM KaKJ0€ UNCJIO B N-H CTPOKeE
BHOCHT BKJIaJ B OBa YNCJIa HUXKE. HOBTOMy IIpu
mnepexojie K CJeAyIoleil CTPOKe CyMMa BCeX UMCeJI
YBeJINUYMBaeTCA BABOE.

6. CMm. pucyHOK Hu:Ke. BodHUKaromaa KapTUH-
Ka HAmoOMWHAeT TpeyroJbHuUK CepumHCKOro us
«KBanTuka» Ne7 3a 2020 rog.

)(7)21)(35)(35) (21 7)1
8 28 56 70 56 28 8

Bce umncia o6BemeHsl B cTpokax 1, 3, 7, ... —
cTpokax ¢ HoMmepamu Buzpa 2" — 1. [lokaskeMm 3To.
Pa3 MBI mHTEpecyeMcs TOJIbKO YETHOCTHIO UUCE,
MOKHO IIMCATh BMECTO YETHBIX YKCEJ HYJIU, a BMe-
CTO HEUETHBIX — €TUHUIIEI.

Eciu Kakas-To cTpoka ¢ HomepoMm 2"— 1 cocTo-
UT U3 eIUHUIl, TO B CAEIAVIONIEHN CTPOKE eTUHUIILI
OyAyT TOJBKO IO KpasM, a BCe OCTaJbHbIe UMCJIa
OymyT HyaaMu (Tak Kak CyMMa IBYX HEUETHBIX
ypceJ — UYETHOe YHCJIO0). B ciemyioieii CTpPOKe
(c HomepoM 2"+ 1) OymeT o ABe eUHUIILI 10 Kpa-
AM U HYJU MEXKJIY HUMU, U €CJIU IPOLOJIKATE ajl-
TOPUTM, TO IIOJ TPEYTOJBHUKOM M3 2" CTPOK MBI
YBUIUM CJIeBa M CIIpaBa ABa MOYHO MAKUX e



TpeyroJbHUKA U3 HyJel u enuuui! Mexay sTuMu
TPEYTroJLHUKAMU OyeT IePeBEPHYTHIN TPEYTOJIb-
HUK, 3aI0JHeHHBIA HYJIAMM, COCTOAIMUH u3 2" — 1
CTPOK — Ha OAHY MEHbIIe, YeM B OTUHAKOBLIX TPe-
YTOJAbHUKAX. SHAUUT, CTPOKA M3 ONHUX EIUHUIL
TMMOABUTCS TOJbKO BHU3Y 3TUX TPEYTOJbHUKOB, TO
ecTb OyzeT uMeTh HOMep (2" —1)+2"=2"T1—1,

7. Bei0paTh U3 n uesioBeK KOMaHAy U3 k ueso-
BeK ¥ Ha3HAUYUTh OSHOTO U3 HUX KAIUTAHOM — 3TO
TO JKe caMoe, UTO BhIOpaTh KaluTaHa, a IIOTOM BbI-
OpaTh OCTAJBHLIX k— 1 UJIeHOB KOMaHIbI U3 OCTAB-
muxcs n— 1 uesoBexK.

8. IlycTh A ompemeIéHHOCTH UYHCJIO COUeTa-
HUU HAXOAUTCA B JIEBOH IIOJIOBUHE CTPOKH, TO €CTH
1<k<(n+1)/2.Ilepen 3amadeii 7 MbI IOHAJIU, UTO

() B=(,"1) r—E+1),

mosTomy 1 <<k'_ll><<z>. Ecau (Z) mpocToe, TO

Ha Hero AeJIMTCA OJHO M3 YHCEJI B HpaBOfI qacTu

paBeHcTBa. W3 yHHUMOZAJIBHOCTHU <Z>> (T), HO

n o
< 1 >= n>n—k+1. To ecTh B IpaBoif YacTu PaBeH-
n
cTBa 00a UmcJia MeHbIIIe <k >, IIPOTHBOpEYE.
Mo:kHO M mTO-APYyroMy: M3 ABHOM (HopMyJsIbI

n n! o o
<k ) = kl(n —F)! BUAHO, 49TO J1000# IPOCTO AeIUTeNh

9TOrO0 umcya He 0osbIne n. A n3 yHUMOZAJIBLHOCTH

npu 1 <k <n-1 nonyuaercs, ‘ITO(Z) >n.

B IIUKJOHbI U AHTHIITNKJIOHBI

B craThe Ob110 pazodpaHo, KaK CXOOAIIUICT K
IIEHTPY yparaHa Bo3AyX 3aKpyunBaeTcs II0 Bpaillle-
Huio 3emun (B CeBepHOM IOJIYIIAPUU DTO IIPOTUB
yacoBoi cTpenku). Ho BembIBaiomuii B €ro 1eHTpe
BOBAYX He MCUe3aeT, a (Kak 1 B GOHTaHUYMKE B CyIle
Ha IJINTE) PACTEeKaeTCsI CBEPXY B CTOPOHBI. A 3Ha-
YUT, OT BpAIleHUA 3eMJU OH HAYHET OTCTABATD,
3aKPYYMBAasCh B IPOTUBOIIOJOKHOM HAaIIPABJICHUH.
B PASBUEHUA MHOT'OYTI'OJIbHUKA

1. BeimenuM KaéMKY, TYT €CTh JBa
BapuanTa. IIepBbIii: TPEYTrOJbLHUKN
MIPUMBIKAIOT K CTOPOHAM IJIWHBI 1,
a KBaZpaThl — K CTOPOHAM JJIUHEI 2.
Torga BHYTPM OCTaHETCA HPABUIb-
HBIH IIIeCTUYTOJBHUK CO CTOPOHOM 2.
Kak mMbI 3HaeM, oH pa36uBaeTcsa OJHO3HAUHO — HA
MIPaBUJIbHBIE TPEYTOJLHUKY (CM. PUCYHOK).

Bropoii BapuaHT: TPEYTrOJbHUKN IPUMBIKAIOT
K CTOpOHAM IJUHBI 2, a KBaApaThl — K CTOPOHAM
miuabl 1. Torma BHYTPM OCTaércs TPaBUJILHBIHN
12-yroabHUK CO CTOPOHOIT 1. Y HEro KaéMKy MOK-
HO OIATH BBIZEJIUTH ABYMA CIOco6aMu, B 000UX

i) S

ciyJasgx BHYTPU OCTAHETCS MPABUJILHBIN II€CTH-
YTOJBHUK CO CTOPOHOM 1, KOTOPHIN OJHO3HAYHO
pasbuBaeTcsa HA TPEYTOJBHUKH.

2. K oxmoii croposne yria B 150° 6yayT npuMbI-
KaTh KBaJApaThl, a K IPYyToil — TpeyroabHuKu. Pac-
CMOTPUM CTOPOHY, K KOTOPOM HPUMBIKAIOT KBa-
apatbl. OfMH U3 HUX MPUMBIKaeT K yriy B 120°.
Ocrasmuiica yroua B 30° HUKaK He MOKPHITH ILJIUT-
KaMu.

Ilouemy :xe, cHmMas KaEMKH,
MBI HE MOXKEM IIOJIYUYUTH TaKYIO
curyanuio? BcmomMHMM mpo pac-
KPacKy CTOPOH B KPAaCHBIN W CUHUH
nBeta. ITocmoTpuMm Ha cTopoHbl AB
u BC yria B 120°. CooTBeTcTByIO-
1[ie UM CTOPOHBI MCXOMHOTO MHO-
TOyroJIbHUKA (IIOKa3aHbI HA PUCYH-
Ke CTpeJKaMu) OyayT UATU Uepes3 ofgHy (AJs yria B
90° onu GBI IILIM Yepe3 ABe, a 1A yria 60° — uepes
tpu). Torna oHuU TOKpAIEeHbl B OAUH U TOT K€ I[BET,
mycTs B cuHUM. CTOpOHA MEXAYy HUMU — KpacHasd.

Asmnanoruuso, y gpyroro yriaa B 120° cropous: CD
u DE 6ynyT onmonBetHbie. Ho mockoabKy yroa BCD
pasen 150°, cropousr BC u CD 6ynyT pasHOro I[BETA,
moatromy CD u DE — kpacuble. Ho Torma mexay co-
OTBETCTBYIOIMMU UM CTOPOHAMU B MCXOJHOM MHO-
TOYTOJIbHUKE HAXOAWUTCA CUHASA CTOPOHA. 3HAUWUT,
ysKe O0HYJIUINCH M KpPacHas, M CUHAA CTOPOHBI, TO
€CTb MBI IPUILJIN K MHOTOYIOJIbHUKY N, KOTODPBIN
TOYHO MOKHO pasbuThb Ha mauTku. Ilosromy omum-
CaHHBIH ciy4uail He MOT BOBHUKHYTh.

B CRIAOYIUIKA — «<HECKJAJIYIIKH »

Opuo us pemrenuii npuBegerao IV QW QW
Ha pucyHKe. OcTajibHBIE JIETKO 4 4
HAHTH cIIocOOOM 3aMeHBI I[BETOB, W
HaIpuMep, CHHUA — XKEnTeld — MR y
KPACHBIH — CUHUI. VW |

Kcratu, B ropozme Ilckose 4h 4h 4
B O0sacTHOM yHUBepCaJIbHOM HAa-
yuHoit oubamoreke umenu B.f. Kypb6arora ¢ 1 mo
11 ampena 2022 roga mpoBoguIach BHICTaBKa Me-
XaHUYECKUX I'OJIOBOJIOMOK U3 YACTHOM KOJJIEKITUH
Anexcesa KocTiokoBa: ux 6bLI0 00Jiee COTHH, pas-
HOTO YPOBHA CJIOKHOCTH U PA3HBIX JIET BHIITYCKA.

B pamKax BeICTaBKU ObLIY IIPOBEEHBI COPEBHO-
BaHUA CPEAY IMKOJHHUKOB II0 PEIITeHUI0 I'OJI0BOJIO-
MOK (B ToM umcJie u 31oi1). IlepBriMu ¢ 3agauamu
CIIpaBUJINCH IICKOBCKUE ITKOJbHUKY XacaH ['aiipa-
6exoB u Kupunn Kocrtiokos (06a u3 4 «B» Kiacca
mrKossl Ne 22) u Exarepuna Oguna (6 «I'> Kaace
mrkoabl Ne 21). ITosapaBsasiem mobenuTesieit!

PR | e
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OJIVIMIIVia Al KDHKpr

IIpurnamaem Bcex monpo60oBaTh CBOU CUJILI B HAIIEM
3a04Y“YHOM MaTeMaTmnHecKov KOHKypcCce.

Wroru mpo1ioro KOHKypca OyayT onyOJIKoBaHbI B 12-M HOMepe.

A MBI HaumHaeM HOBBIHM KOHKypc! OH mIpoiaET B TpU dTala: ¢ CeHTAOPSA II0 JeKadph,
¢ AHBApPA II0 allpejb U ¢ Mas II0 aBrycT. JUIIJIOMBI M IPU3bI IIOJIYUYAT He TOJIBKO ITobeau-
TeJIX 3a BECh I'0Jl, HO 11 TO0eIUTEIM KaXKIOTO dTala.

BrichLnatiTe pemneHus 3agau I Typa, ¢ KOTOPBIME CIIPaBUTECH, HE MO3AHEe 5 OKTAOPS
B cuctemy npoBepku konkurs.kvantik.com (uuctpykmnusa: kvan.tk/matkonkurs), 1u6o
3JIEKTPOHHOI mouToi mo aapecy matkonkurs@kvantik.com, 11160 00BIYHOM TOUTOM 11O
anpecy 119002, r. MockBa, b. BaracseBckmii mep., a. 11, :xypuana « KBaHTHE».

B nucsMe KpomMe uMeHU U PaMUJINU YKaKUTE TOPOI, IITKOJIy U KJIACC, B KOTOPOM BEI
YUUTECh, a TaK:Ke OOPATHBIN IIOYTOBLIN ajpec.

B KoHKypce Tak:Ke MOTYT y4acTBOBATh KOMAaH/bI: B 3TOM CJIyyae MPUCHLIAETCSI OTHA
paboTa co CIIMCKOM Y4acTHUKOB. ITOrM cpeay KOMaHI IOABOAATCA OTAEIbHO.

3amaum KOHKypca IledaTaloTcs B KasKJIOM HOMeEpe, a TaKyKe MyOJUKYIOTCA Ha caiiTe
www.kvantik.com. YuacTBoBaTh MOXXHO, HAUMHAaA C J000T0 Typa. [lobeguTreseii Ky T
IUILIOMBI :KypHasa « KBauTuk» u mpussl. sKemaem ycmexal

1 TYP

He nousa. A 2de koHgembl-mo?

1. Ha yaenuTum Bcex yromaau KoH@eTaMHU.
N Ilers, u Baca B3saaum cebe mo aBe KOH(METHI
KaKJIoT0 BUOA, HO Chesid ToJbKO mo 10 KoHper
KaKIbIll, a OCTATKU NpUHecJu Aomoii. CKOJIBKO
BCEro BUAOB KOH(MeT OLLI0 Ha YaelIUTHUH, €CJIHU
Ilera mpuHéc momMoii KOHMETHI TOJBKO TPEX BU-
IoB, a Baca — mectu?

2. Magweimr u Kapacon gemar Topt 5 X 6,
YKpallleHHLIA BUIIeHKaMu (CM. PHCYHOK).
Mo:xer su KapiacoH Tak
paspes3aTb TOPT Ha JBe OAU-
HaKoBbIe IO popMe U pas-
Mepy YacTh, UTO BCe BU-
IIeHKY JOCTAHYTCA eMy ?
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KOHKYPC .y

Agropsr: Cepreii [lopuuenko (1), Muxann Epgokumos (2), Anekcen Kamens-Bemos (3),

Bopuc Ppeunkun (4), Péxop Huios (5)

3. I'appu IloTTep moMecTHJ B TOJIIY BOIBLI He-
MOABUKHBIN JIeAAHON KyOMK cO CTOpoHO# 1 cwm,
ImocJie Yero BcsS BOJa, HaxXoAAllascs He JaJibllle,
yeM Ha 1 ¢cM XOTh OT KaKO-TO TOUKU KyOUKa,
TO:Ke 3aMépana. JloKayKuTe, UTO IIOJYyUYHBIIUH-
cA KYCOK JIbJla MOKHO paspes3aThb Ha YaCcTU U CJIO-
JKUTh M3 HUX BCeX HECKOJBKO (puryp, Kaxgasa us
KOTOPBIX — KYOUK, ITUJINHIP WU MIapUK.

4. Ha octpoBe 99 :xureieii, 1 Kax-
OBl — JIn0O CIIOPIIWK, JINOO MHOjIIe-

Mogm
KAGCEHO. Basa. Bcex 10 ouepenu CIIPOCHIIH,
TouHo KOTO Ha OCTPOBe OOJIbIIe — CIIOPIIH-
nodnebara KOB WM HOAIeBaJ. Kamnabiii, Kpo-

Me TepPBOT0, OTBEUAJ TaK: €CJU OH
IOJIIeBaJjia, IIOBTOPSJ OTBET IIPeIbI-
IYIIEro, a ecjy CIOPIIUK — OTBeYaJl
HaobopoT. B pesyabraTe 75 ocTpoBu-
TAH OTBETUJIM HeIpaBUJIbHO. MOXKHO
JIX TOJBKO II0 9TUM JAHHBIM OIIpeje-
JINTh, KOTO HA OCTPOBE OOJIBIIIE: CIIOP-
IUKOB NUJIU IIOAIIEBAJ?

Wapuk, Hy 5 Xe ckasaA,
HMo NOUGEM yasimb,
kozda 3adauy peuly

5. B BepmnHax Kyb6a paccTaBuIu 8 Uu-
ceJl Tak, UTO Ha JIIOOBIX ABYX Hapajjiesb-
HBIX pé0bpax o0Ilasd cymMMa Yucesl OgHA U
Ta xe. CKOJIBbKO cpeau 9TUX 8 Uucesl MO-
)KeT ObITh pasauuHbIx? (YEKaKkuTe Bce
BapWAaHTHI, CKOJBbKO PAa3JIUUYHBIX UYHCEJI
MOXKeT OBbITh, 1 TOKaKUTE, UTO APYTUX Ba-
PUAHTOB HET.)

Xyno:xuuk Hukosait KpyTukos



nonpocuna y MECTHOro njemMeHu
4acTOK 3eMIN — XOTs Obl CTONLKO,
KOJIbKO MOXHO OXBATUTb BOJIOBbEW
wkypon. [lonyums cornacue, Oun-
OHa paspesana LWKypy Ha TOHKME
PEMELLKM 1 oropoamna Mn LENbINA
onm! Tak HaumHancsa Kapgare-...
A LOpeBHIO 3apavy — kakasi ¢u-
ypa C AaHHbIM NEPUMETPOM UMEET
HamboJbLUYIO M08k — HA3bIBAKOT
apgaden AnpooHsl. OTBET NPOCTON —
pyr (mokasaTenbCTBO, Npasaa,

OyliTe pa3obpaTtbCH B COBCEM ﬂ.py- :
rOM, Ha NepBbI B3rNs4, BONPOCe.
ZaH paBHOCTOPOHHUI TPEYroJib-
HUK. Kakasi nuHus, pensiyasi ero
nnou.;agb rnornosnam, UMeeT Hau-
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