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CTO 3AMKOB M CTO KAKYER

%&/y -/%QW,OW %OW

ITpowy npowerus 3a 3mo mpe6oHCHOe NUCLMO, HO
Llepnox Xoamc cetivac 6 yrcachom cocmoanuu. Omeym-
cmeue 0esl, CnOCOOHbBLX 3AHAMb €20 YM, KpaiiHe nazybHo
ckasanocb Ha ezo 30oposve. Moemy Opyzy coeepuieH-
HO HeobOxoduma cnoxcuas 3adauwa. Ecau npecmynnuiil
MUD YxHce He cnocoben omeewamsb Ha MaKue 6bL306bl, MO,
ObLmb MOXHcem, cnacumenbHoll. cmanem KaKaa-mo Jao2u-
ueckas 3azadka, 00CmMoUHaAs IM020 6eNUK020 Yyma?

€ nagerncgod

A b6eckoHeuno Onazodapen Bam 3a 3abomy o MOéEM
opame. Ceiluac s Kak pas3 3auam 00HOU mamemamuye-
ckoll 3adauell u noka He cmoz eé pewuums. OHa He 8N0J-
He KpUMUHAJLUCMUuiecKkas, Ho 6bl306 mym O6pocaem cam
Mopuapmu. Botmb modxcem, amo 3aunmepecyem ILllepo-

Ka? Ycaosue npunaza.
WM(M z%)m,

— Wrak, Barcon, numetorcss 100 omimHAKOBBLIX C BUILY
3aMKoB 1 100 KJIf0OUeil OT HUX, CBaJIeHHBIE B Kyuy?

— Ha, IpuyéM K KaKAOMY 3aMKy HOIXOIUT POBHO
onuH Kja04. 1 TpebyeTca BHIACHUTH, KAKOU 3aMOK KaKUM
KJIIOUOM OTKPBIBAETCS.

— Yro K, 3aHATHE MaJONPUATHOE, HO, MMes 3arac
BPEMEHU M HEKOTOpPOe TepPIIeHUe, CAEeJIaTh 3TO HEeTPYAHO.
Bpuro:xkuM 3aMKM B pAJ 1 HAUHEM ITPOBEPATH KJIIOUU. ..

— Ho B xynmewm caydae ato 10 000 nposepoxk! [axe
€ecJI1 TPaTUTh Ha ONHY IIPOBEPKY CEKYHIbI UEeThIpe, 9TO
40 Teicau ceKyHH — 6osbire 11 yacos!

— Cpasy BuAHO, MO# ApPYT, YTO Bac HEBAKHO YUUJIU
MaTeMaTuKe. Bbl UTO Ke, coOupaeTech BCTAaBJIATH KaiK-
IBIH KJIIOU B KAXKIBINA 3aMOK?

— Pasymeercs, Beqb MOKET BCE BpeEMSA HE BE3THU.




— Ho mepBBIA KJIHOY AOCTAaTOYHO BCTaBUTHL 99 pas:
€CJIV OH TaK UM He IIOJOIIEN, TO OH OT IIOCJIETHEr0 3aMKa.

— IToxkanyit. 3uauut, Bcero 9900 mpoBepok?

— CwmoBa mMmmo. MbI 0oTOpOoCHMM HaAWAEHHYIO IIapy
«KJII0Y-3aMOK» , ¥ JIJI BTOPOTO KJIF0Ua XBAaTUT 98 MPOBEPOK.

— W npaBga. A TpeTuil K04 OPUAETCA IPOBEPATH HE
o6onbmie 97 pas, u Tak masnee. Ilomyuaercsa KyTKasd cyM-
ma: 99+98+...+2+1+0. CrpaHHO, COTBIH KJIIOU Y MEeHA
TpebyeT 0 TpoBepok?

— KoneuHo, ero 3aMOK onIpeieINTCA aBTOMaTUYECKHU.

— A yemy ke paBHa 9Ta cymma?

— ITo nmerenme, majmeHbKU#E 'aycc BBIUMCIANI €€ MOY-
T MT'HOBEHHO C IIOMOIIbIO Heboabmiolr xurtpoctu. OH
B34JI JBE TaKWe CYMMbI 1 pa3ou ciaaraemble Ha 100 map
99+0, 98+1, 97+ 2, ..., 0+99, kaxxngaa mapa mgaet 99.
3HaunT, ucxoxgHada cymma pasHa 50 - 99, sTo 4950 mpo-
BepokK. Ilo ueTwsIpe ceKyHbI HA IPOBEPKY — POBHO IIATH C
IIOJIOBMHOM 4acoB. A Temepb OCTaBbTE MEHA — IIPABO, BTU
IYCTAKY JIUIIH YXYAIIAIOT MOE COCTOSTHUE.

— Ho, Xonmc, B cBoéM nHeBHUKe Mopuaptu yTBep-
JKJaeT, OyATO HAIEN CIoco0 pacipenenTh KJIHUU ObI-
ctpee, ueM 3a 4950 mpoBepoK, mpuUéM ¢ rapaHTuei!
IIpaBma, maimaraTb OH €ro He CTaJ — MOJI, CIIOCOO CTOJIb
CJIOK€H, UTO B THEBHUKE IIPOCTO HEe XBATUT MeCTA...

— Ox yK 9Ta ero CTPacThb K AeméeBBIM ddderkTam. BrI-
ctpee, ueM 3a 4 950 mpoBepok?

XoJsiMc morpysuJjca B mojroe mosryanuve. HeBepodAr-
HO, HO CIIyCTA KAaKOe-TO BPEMs JIUI0 er0o HAYaJlo OXKU-
BaTh, a B IVIa3aX IIOJIBUJICS 3HAKOMBIN OJIeCK.

— Ouens 3aHATHO, BaTcon. MopuapTtu 6611 Ipodecco-
poM MaTeMaTHUKH’, HO TYT, IIOX0Ke, OH omudca. W g ato
TOKaxKy!

— Hoxraxere? Kak ke aT0 MOKHO AOKasaTh? Bapyr y
Hero ObLJI XUTPOYMHBIN, HUKOMY He U3BECTHBIN CII0CO0...

— Barcon, a BbI XOpOIIIO 3BHAKOMBI C MAaTEMATUYECKH-
Mu gokazarenbcTBamMu? [ladiTe-ka s Bac mposepio. Co-
TJIaCHBI JIW BRI C TEM, UTO CHaAUaJa HAJ0 HANTU XOTb OAHY
MMOAXOAAIIYIO IAPY «3aMOK-KJIIOU» ?

— 999... HOKATYH, Ia, TAK KaK COBEPIIIEHHO HEe BUIHO,
KakK TYT eIlé MOKHO melicTBoBaTh. IlocroiiTe... Ho Tor-
na Bcé scHo! IlepByo mapy mpu IIOJTHOM HEBEe3€HUU He
HaWT; O6bIcTpee, ueM 3a 99 mpoBepok, BTOpyio — 3a 98, ...
¥ BOT OHA, HAIlla CyMMa, 9TO0 MUHUMYM!

[/ AmeamydecK u

KiPyoKoK




— Cpagy nonanucs. [louemy Hesb3s BCTABJIATH pas-
HbIe KJIIOYW B pasHble 3aMKM, CJeJIaTh MHOTO TaKUX IIPO-
BEPOK, a MOTOM BAPYT IMOHATH CPa3y IIPO HECKOJILKO KJIIO-
Yyell U 3aMKOB, UTO K YeMy ITOAXOAUT?

— ITO KayKeTcsA HeIIPaBAOIIOAO0HBIM...

— I'aparTUpYyeTE, 4YTO TOUHO HE BBIAIET?

— IIpaBo, He 3HAIO.

— Torma y Bac elré HeT [OKa3aTeJbCTBA.

— Kaxk xe ObITB?

— ITompobyem paccy:xkmaTh 1Mo mopsanry. MaTyuius
IMOAICKA3bIBAE€T MHE, UTO aJrOPUTMa, rapaHTUPYIOIIETO
ycmex OwnicTpee, ueMm 3a 4 950 mombITOK, HE CYIIEeCTBYeT.
A storT mpaBos MopumapTu yTBEDP:KAAET, YTO AJTOPUTM
ecTh. UTo K, JOIIyCcTUM, IIpodeccop npaB. U 3arouum ero
B JIOBYIIKY — MBICJI€HHO, pa3yMeeTCs.

— Ho Begp gy aTOr0 HamO IPEAJIOKUTH €MY, IYCTh
Iaske MBICJIEHHO, HaOOp KJIOUeil 1 3aMKOB, Ja TaK, YTOOBI
OH He CITpaBUJICA?

— WmenHO sTMM MBI M 3avimémcs. IIpemcraBbTe, MBI
BBIZAIM eMy 3aMKu u KJiouu. IIpodeccop Oepér Ka-
KOM-TO KJIIOY U BCTaBJAET B KaKOU-TO 3aMOK... Eciu oH
yragaja, Mbl TYT Ke MeHAeM BHYTPEHHOCTBb 3TOTO 3aMKa
C KAKUM-TO APYTUM TaK, YTOOBI KJIIOU HEe IIOOIIEN.

— MbI IKeHTIbMEHBI, a He IITYJIePbl, 1 He CTaHEM...

— BaTcoH, MBI NI TPOBEPAEM, UTO aJTOPUTM pabo-
TaeT BO Bcex cayudaax. [losTomy Takasa mogMeHa BIIOJIHE
3aKOHHA — 3aMKHU BeJb HEPa3JINUNMBbI, 1 Ipodeccopy Mor
IIOTIACTHCA 3aMOK C APYT'OM BHYTPEHHOCTHIO.

— A mansbie?

— OH 1§poBepseT KaKyO-TO CJEAYIOIIYI0 IIapy
«KJIIOY-3aMOK». A MBI CHOBa, €CJIU HYKHO, MEHAEeM BHY-
TPEHHOCTHU 3aMKOB MEXKIy COO0M TakK, YTOOBI M 9TOT KJIIOU
He IIOJOIIEN — JIUIIL ObI BCe MPEABIAYIINEe IPOBEPKU HE
M3MEeHUJIN Pe3yJabTaTa...

— Ho Benws Tak Hesnb3sa nmesiaTh A0 OECKOHEUHOCTH, B
KaKOM-TO MOMEHT OUepeaHOMN KJII0U yiKe TOUHO MOJ0MIET.

— Br1 mipaBei. Ho mocToiiTe! A 3aueM Torma 9TOT KJIHOY
MIPOBEPATH?

— IIpocTure, Xoamc, g He ITOHSII.

— MopuapTu ke He AypaK. ¥ Hero ecTh 3alllCH BCeX
COBEPIIIEHHBIX UM IIpoBepoK. Iloka HM oaAuwH KJIIOY HU
pasy He mopoiéa. I BoT OoH BcTaBjseT KJo4Y X B 3a-
MOK Y, M — O y»Kac — MbI He MOYKEM HUYEro MOMeHATDb Me-



cTaMU, He HCIOPTUB IIPEABIAYIINX Pe3yJIbTaTOB, YTOOBI
KJII0Y He moxoiIiéa. Ho Torga sTo moiiméT u cam Mopuapru!

— Ho rkak, Xoamc?

— OH MOKeT MBICJEHHO mepedpaTh BCe BO3MOKHBIE
COOTBETCTBUA 3aMKOB U KJiroueil. I pas HeT cOOTBeT-
CTBUS, COXPAHAIOIIET0 Pe3yabTAaThI IPEABIAYIINX IIPOBE-
POK, Ipu KoTopoM 3aMKH X U Y He MOAXOAAT APYT K APY-
Ty, OH 9TO OOHAPYKHUT.

— A mmouemMy TaKOT'O COOTBETCTBUSA HET?

— Muaue MBI OBI €T0 HAIILJIXU U CAEJIATN Obl PE3yJILTAT
OUYepeqHOM IIPOBEPKU OTPUIATETIbHBIM.

— HemuoOTr0 MmyapéHo...

— 3pa comHeBaeTech, BarcoH. Ho eciiu xoTtute — MBI
TOTZa TIPOCTO IOACKAa'KeM Npo(eccopy IOo-IAKEeHTIbMEeH-
CKH, YTO OH yTaJaJl 1 9Ty IPOBEPKY MOKET He J1eJIaTh.

— Ho 3auem, Xoamc?

— §1 yyBCTBYIO, UTO 3TO BayKHO [IJIsI AOKAasaTesbCcTBAa!
Bens Temepr MBI BIIpaBe CUMTATh, UTO AJTOPUTM IIPO-
(heccopa TaKoB: OH JejlaeT MHOTO ITPOBEPOK, PE3YJIbTATHI
BCerZia OTPUIlATEJbHBI, U B KaKOM-TO MOMEHT BAPYT IO-
HUMAaeT IIPO BCe KJIIOUM, KaKoii OT KaKoro 3aMKa!

— IIpo Bce Katoum?

— Hy na. Mosker, cHauaja IIpo KaKOM-TO OAWH KJIOY
WJIX HECKOJIBKO cpasdy. Korma mpo Kakme-TO KJIUU eMy
CTaHOBUTCS BCE SICHO, OH MX He IPOBEPSET, a JeMCTBYEeT
Jlajiee IO CBOEMY aJITOPUTMY, JAeJias JUIIb Te TPOBEPKH,
KOTOpbIe MOTYT JIaTh OTPHUIlATEJbHBIA Pe3yJbTaT. A MbI
OyzeM STOT OTpUIlaTeIbHBLINA Pe3yJabTaT 00ecIeunBaTh.
Iloka oH He TIOMMET BCE PO BCEe KJIIOUM.

— A morom?

— Bamwu npeaioxkenus, Mot gpyr?

— Hu majeimux ngei.

— IToxoike, MBI ABUKEMCS C BaMU B OHOM HaITpaBJie-
Huu... Torna y MmeHs mpock0a — paspaboraiTe IIoKa IJIs
npodeccopa yaA0OHBIN 1 KOMIAKTHBIN CIIOCO0 3amucu pe-
3yJBTATOB €T0 IIPOBEPOK, a 5 eIlé HEMHOT0 II0AyMalo.

XoJIMC OTKMHYJICS Ha CIIMHKY Kpecja U 3aTAHYJCA
TpyOKoii. IIpo1iao okoso mosryuaca, Kak BAPYT...

— 9Bpukal Barcon, mue Bcé ssicHO. A Kak geja y Bac?

— Kaxk Bpau, peryjsapHO AesjaloInii 3allCh O CO-
CTOAHUMN CBOUX OOJBHBIX, A IMOAYMAaJ ObLIO, UTO MOXK-
HO 3aHOCHUTBH TOAPAN BCe IIPOBepKM B KHuUry. Ho ecam
DKOHOMUTH MECTO, JyUllle, IIOKaIyH, 3aHyMepoBaTh
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KJIOYM ¥ 3aMKM ¥W HapPHUCOBATL OOJBINYI0 TabJauIly,
100 X 100 kmxeTok. A mpum IIPOBEPKE, CKaKeM, Maphl
«6-i1 wJOY, T7H- B3aMOK» CTaBUTh B 6-ii CTpOKe
Ha 75-M MecTe IIJIIOC, €CJIU KJIOY ITIOAOIIE], M MUHYC —
ecJIN He IOHOIIIE.

— BpasBo, Barcon. 9toT crmocob kpaitue ynooeH. Tosb-
KO HAIlOMHIO, YTo MopuapTu BCé BpeMs CTaBUT MUHYCHI.
OH mocTaBuUT ux MeHbIe, ueM 4 950 mTyk, 1 BHE3aIrHO
BCE IMOIIMET, BEpHO?

— Jla, 10 OKOHUYaHUM PabOTHI AJTOPUTMA OH IIPOCTO
paccTaBUT BCe ILIIOCHI.

ITepsok XoaMC IIOMOPIITUJICS.

— 9TH OJIIOCHI, OHU K€ MOTYyT 00pas3oBaTh MTOBOJIHLHO
XaoTUYeCKyI0 KapTuHy... Huuero, MbI €€ ceifuac ymops-
mounM. Benb ot 100 11110COB pacmoJIoKeHBI II0 OJJHOMY B
KaKJIoM CcTOJIOIe M B KasKkaou cTrpoke. Ho 3samernsTe, Bar-
COH — B Haleu TabJIMIle MOYKHO IIePeCTaBJIATh CTPOKU U
CTOJIOIBI, M HTYETO He MCIIOPTUTCSA — €CJIX COOTBETCTBEH-
HO IIePeCTaBJIATh KJIIOUN U 3aMKH, He TaK JIn?

— IMoxkanyii, na.

— Tormga oTHIIIEM ILIIOC B IIEPBOM CTOJIOIE M IIepecTa-
BMM CTPOKY C 9THM ILIIOCOM Ha CaMbIil BepxX, 3aTeM Haii-
JIEM TLJIIOC BO BTOPOM CTOJIOIle ¥ TIOCTABUM CTPOKY C 9THUM
ILJIFOCOM IIPSMO IIOJ IIePBOI CTPOKOM, U TaK JaJjiee.

— Br1 xoTuTe, UTOOBI IJIIOCHI AKKYPATHO BBICTPOU-
JINCH IO AuaroHaamn?

— Ha. 9to He obA3aTeabHO, HO TaK pelieHue OyIeT
oco0eHHO HarAgHbIM. ITak, B TAOJIUITY CTABAT MEHBIIIE
4950 MmuHYyCOB, IOCJIE Yero MJIICHI OJJHO3HAUHO BLICTPA-
MBAIOTCS II0 AWATOHAJN, HUKAKUX APYTUX BapHUAHTOB.
Ho uto Takoe 4 950? CKOJIBLKO BCEro KJIETOK B Tadure?

— Ta6muna y mHac 100X100, scero 10 000 Ki1eToxK.

— A CKOJIBKO KJIETOK Ha fuaroHaamn?

— Pasymeercsa, 100.

— To ectsb ocTaércsa 9900 Ki1eTOK I MUHYCOB, KOTO-
poix MeHbIIe 4 950 — MeHbIIIe TOJIOBUHBI OT YHMCJIA OCTaB-
IIUXCA KJIETOK!

— K uemy BBI K10HUTE, XOIMC?

— Hapmo pasbuTs KJIeTKH Ha Iapbl CUMMETPUYHBIX OT-
HOCUTeJbHO aumaroHaau! Bor, s oTMeTns KpacHBIM He-
CKOJIBbKO map Ha caiaderke. Bugure? Ilap posao 4950,
a MUHYCOB — MeHbIlle. 3HAUUT, HAUJAETCA mapa, B KOTO-
poit HeT Hu ogHOTO MHHYyca. CKaxeM, KJIeTKa B TPeThben
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CTPOKE M CeIbMOM CTOJIOIlE,
ycJIOBHO KJeTKa (3,7), u cuM-
merpuuHass kKJjgetka (7,3).
B Hux mycro.

— Bugumo, mpoBepATh ux
He OBLIO HeOOXOAMMOCTH.

— Bcé emeé me moHmmae-
Te? JlaBaiiTe A BaM HapuUCYIO.
MopuapTu mOCTaBUJ IILIIO- +
cel B KjaeTku (3,3) um (7,7).
Ho Benws kaerku (3,7) u (7,3) mycThl — 3HAYUT, HUUETO
He MeIllaeT IIepecTaBUTh 3TU JBa Ioca Tyga. Kopoue ro-
BOpA, IIOMEHATH BHYTPEHHOCTb 3aMKOB 3 U 7 MeCTaMM.
Hu omma mpenpiaymias IpoBepKa He HAPYIINUTCSI. SHa-
yuT, MopuapTu He MOT BCE HMOHATH IIPO KJIOUU 3 U 7 —
€CTh aJIbTepHATUBHBIN BapuaHT. IIpotuBopeune, Barcon!

Kiarooun

][] oo []
-+

3aMKu 3aMKn
7‘1‘2‘3‘4‘5‘6‘7‘... 7‘1‘2‘3‘4‘5‘6‘7‘."
1+ 1+
2] |+ 2| |+
<3 @ 230 O +
g 4 + — 24 +
2|5 + 25 +
6 + 6 +
7 ® i + O

— Ho kak, Xoamc? Kaxk BbI goragaanuce?

— BrI 3acTanu MeHs B MOJTHOM paccTpoiicTsBe, BaTcoH.
$1 ma:xe Hajzes Ha HOTrM pa3Hble OOTUHKMU M BCE IBITAJICA
MMOHATH, ITI0OYeMY OHU He cuMMeTpuuHbI. [Tocse Balei 3a-
Iauym MHe ropaszo Jyuiie. Ho 6e3 ouepegHoro meJa...

— Mucrep Xosmc, K BaM nocetutesib. Cyad mo Bcemy,
VUYEHBIN WJIN YUUTEJIb MAaTeMaTUKH.

— ITouemy BBI TaK peNININ, MuUCCUC XaaCOH?

— Iumxrak nconaukad mMeyioM, O0OpMoOYeT IIOJ HOC Ka-
KHe-TO BbIUNCJIEHUS.

— Mo:keT 5T0 Mapkép uiau oyxraarep?

— Byxranrepsl m MapKEpPLI He HACTOJBKO PaCCesSHBI,
YTOOBI ABJIATHCA B UYKOM JOM B Pa3HBIX OOTUHKAX.

Xyno:xxuuk Anexceit Baitaep
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KAK 3TO YCTPOEHO
Muxann 'ap6ys .
|

HABCTPEYY BETPY

HWcnoaszoBathb S9HEepPIruio BeTpa OJid ABUKEHUA YeJio-

Kyda nodyem semep, BeUeCTBO HAYUMJIOCH JABHO: CUMTAETCS, UTO JIOAU H30-
myda u obraxa. \  Openu mapyc npumepHo 5,5 Thicsd Jser Hasax. Cyas mo
ITo pycny npomexaem §

COXPaAHUBIINMCA DPHUCYHKAM M pe3yJbTaTaM PAaCKOIOK,
BIEepPBble HauaJau NIPUMEHATh napyc eruntaHe. IIpak-
Ho mol, uenoser, mot THYECKU B MCXOJHOM BHJE OH JOIIEJ M IO HAIIUX JHEeMH:
U CULbHDIL, U CMELbLU, KYCOK TKaHU 3aKpeIlljseTcd Ha MauTe, BeTep «HAaJIyBaeT»

Ceoumu pyrxamu cyovoy
rmapyca, IaBUT Ha HUX W BBI3bIBAET ABUIKEHUE KOpPaOa

csoio deaail,
H0u npomus eempa. B HEKOTOPOM HaIIpaBJIEeHUN.

nociyuwHas pexa.

Ha mecme He cmoil. Ecnu BeTep monmyTHBIN WJIM IOUTU COBIIAAAET ¢ HAIIPaB-
Ilotimu, He 6bteaem dopozu JIeHueM JIBUMKEHUs, TO IIapyC CTaBAT HEePHEeHIUKYJIAPHO
npocmoti! ocu Kopabisa. Cmiia naBiieHMA BeTpa IMEPHEeHIUKYJIApHA

Ilecns us kuHOPUIBLMA IIOBEPXHOCTU IIapyca, II03TOMY KOPalJIb ILIBIBET BIIEPE.

«IIpurnioueHna JIEKTPOHUKA »

Ho uTo menats, ecau BeTep AyeT HaBCTPEUY KejlaeMo-
My ABm:KeHHI0? B 9TOM ciiyyae MOKHO JJaBUPOBATH raJi-
caMM, U3MEHsSA KypC II0 3Ur3aroo0pasHOl TPaeKTOPUU.
Kopabap uaér mox ocTpbeIM yIVIOM K IIOTOKY, a €ro mapyca
OPHEHTHUPYIOT TaK, YTOOBLI YaCTh JaBJIEHUS BeTpa IPUXO0-

AuJjiacCh I10 HAIIpaBJIEHUIO IBUXEHUA.
\ ’ ’ HaIpaBJIeHue
BeTpa

Cuna maBiieHUSA BeTpa PacKJIaAbIBAETCS HA IIPOJOJIb-
HYI0 ¥ TIOHepPeuYHyio (OTHOCUTEJIHHO KOPIIyca) COCTABJIA-
omue. Y moka yros mapyca OTHOCUTEJIBHO BeTpa TaKoB,
YTO NPOAOJbHAS COCTABIAMINAA HAaIpaBjeHa K HOCY
cynHa, oHo Oymer aBuratbcsa Buepén. (Ilomepeunas co-
CTaBJAMIOIIAA IIBITAETCA CABUHYTH CYIHO «BOOK» M KOM-
IIeHCUPYeTCs KUJIeBOI
cucremoii.) Munumasib-
HBIA yroJ MeXXJy Ha-

Cuibl, JeficTByIOIITE HA ITapycC

IIpaBJIeHueM BETpa
1 KypcoOM OOBIYHO CO- & Hanggggaeﬁne
crasidger 45°. JIumsp He- S

KOTOpPbIE CIOPTUBHBIE éig

cyZa MOTYT IJIBITH IIOJ O&Zﬁ

6oJiee OCTPBIM yIiIoM — &

O cuJia JaBJIeHUA IpPOJOIbHAS
o 20°. BeTpa COCTaBJIAIONIA




IIpu TakoM ABMIKEHWHM CYJHO CMEIaeTcsI B CTOPO-
HY OTHOCHUTEJbHO KeJaeMOro HAaIIPaBJIEHUS, II03TOMY
U IPUXOAUTCA JOKUTHCSI Ha IPYTOH rajc, 4ToObI o0Imee
mmepeMeleHre OLLIO HAIPABJIEHO B CTOPOHY BeTpa.

A MOXHO JIM ABUTaThCA CTPOTO HABCTPEUY BeTpPy?
Kak u panbine, mpeamogaraeTcsa, 4YTo HeT HUKAKUX JBU-
rareyieii, HeT aKKyMYJIATOPOB, ABUKEHUE IOJIXKHO OCY-
IIECTBJIATHCA TOJBKO 3a CUET MEXaHMWUYECKOro Irpeobpa-
30BaHUA SHepPruu BeTpa. Taxkoil BoIrpoc OBLT HMOCTaBJIEH
B 70-e rogsr XX Beka U pasaesnj YUYEHBIX Ha IBa Jareps:
OIHU YTBEP;KAAJIN, UTO ABUKEHNE peaJnsyeMo, a Ipyrue
CUUTAJIN, YTO OHO IIPOTHUBOPEUUT (PU3UUYECKUM 3aKOHAM.
KoHer1 sTuM cmopam mOJIOMKIJIO CO3AaHMe IIPOTOTUIIA: CO-
BeTckue uHxeHepsl B. B. I'puropses u I'. I1. JIsicenko Bo
BpEMA TYPUCTUUYECKOTO mmoxona B 1975 rogy mocrpounu n
HCITBITAJIN MOJEJb C BEeTPOABUTaTEJIEM, JBUTaBIITYIOCS II0
BOJIe CTPOT'O HAaBCTPEUy BeTPy. Pe3yabTaThl SKCIIePUMEeH-
TOB OBLIM OIyOJHKOBaHBI B ;KypHase «HM3o0perarenb u
panuonagusarop» B 1979 roxgy.! B 1981 roay mosasuinch
CcOoO0IIeHnA 0 AXTe «X00uKaT» Bo @paunuu, a B 1986 au-
rnudaHuH [[2KuM YUIKUHCOH OIy0OJIMKOBAJ CTAaThIO O Ka-
ramapane «PeBeneiimen»s. Hauanace y:Ke mHKeHepHAs
TOHKa — KaK MaKCHMAaJbHO 3(P(HEeKTUBHO MCIOJIb30BaTh
SHEPTHIO BeTpa B pacCMaTpUBaeMoii 3agaue.

OcHOBHasA uaes OBUKEHNS HAaBCTPeUy BeTpy — 3abu-
paTh SHEPruio U3 BO3AYIIHOTO MOTOKA, a OTTAJIKHUBATLCS
OT BOABLI — OoJjiee ILIOTHOI cpenbl. CxeMaTHUYeCKUHA BUT,
MMOAO0HBIX CYAOB IIPUBEIEH HAa PHUCYHKE.

v

HampasJieHue
BeTpa

w D>
&
7 HaIlpaBJIeHue
IBUKEHUA

! T'puropses B. B., JIsicerko I'. II. O6parnas ceass // dKypuan «M300pe-
TaTesb U paruoHaansaTop», 1979, Ne 11.




KAK 3TO YCTPOEHO >

YcTpoeH ABUTaTeN b OYEeHBb IIPOCTO: BTO IJIUHHBIN
cTep:KeHb (BaJ), Ha OJHOM KOHIIe KOTOPOTO 3aKpPeIlJIEH
BETPOIIPUEMHBIN IIPOIEJIIepP, a Ha APyroM — rpedHOH
BUHT. BaJ ycTaHOBJIeH IIOJ HAKJOHOM, UTOOBLI I'peOHOI
BUHT OBLJ THOJHOCTBHIO MOTPY:KEH B BOIY, a IIPOIEJLIEP
pacmoJsarasicsa Hang Boxoii. HaOeraromuii BeTep Bpailia-
eT IIpomeJljiep, Yepes3 OCh 9TO BpAallleHue MepemaeTcsa Ha
rpe0HOM BUHT, KOTOPHIA TOJIKAET CYIHO.

Ho BcTpeunblil BeTep NbITaeTCA CMECTUTh KaTaMapaH
Haszaza. C ogHOII CTOPOHBI, UeM 0OJIbIIIe pasMep IIpoIIeJie-
pa, Tem OoJbIlle KNHETUUYECKON dHEePrum OyJeT IepenaHo
rpe0HOMY BUHTY U MCIOJb30BAHO i ABU:KeHUusA. C npy-
IrO¥ CTOPOHBI, OOJIBIITME ITPOTIEJIIePhI UMEIOT BBICOKOE JIO-
00BOE COIPOTUBJICHUE.

Heckonprko sner mHaszag 8 HUU mexanmku MI'Y pac-
CUNTAJIM, YTO MaKCHUMaJIbHadA CKOPOCTb KopIryca [Io0-
CTUTAEeTCs, €CJU IIpoIlejyep OoJIbille IpeOHOrO BHHTA
nmpuMepHo B 5,5 pasa. Ilpm cropoctu Berpa 10 m/c
(36 KM/4Y) OTHOCHUTEJIHLHO BOJLI IIOCTPOEHHAsS SKCIEePU-
MeHTaJbHAasA MOJIEJIb Pa3roHAJIach 10 2 M/C.

Ber moxeTe cmenaTh TakKoW KaTamMapaH CBOMMU pYy-
kaMmu. Ilogxomainme BUHTHI MOMKHO HAWUTU B MarasmHax
paguoynpaBaseMbIx Mozesaeit. CranmapTHble pasMe-
pBl, OMM3KMEe K OUTUMAJBLHBIM: AUAMETDP BO3AYIIHOTO
Imporejiepa IJaA KBagpokomrepa 150 mm, a amameTp
rpe6roro BuHTa 30 MM. IIpm mokymke cTouT oOpPaATUTH
BHUMAaHWE, YTO BWHTHI, NpeJHA3HAUEHHbIE MIJIA CpPe
C Pa3JINYHOU ILJIOTHOCTBHIO, OTJIMUAIOTCS I'eOMeTPHeH JIo-
rmactei. A BOT BHYTPH OJHOTO KJIacCa — BO3AYIITHBIX IIPO-
IIeJIJIePOB U I'PEeOHBIX BUHTOB — BUHTEI CXOKU Y MOYKHO
BBRIOMPATH JI0001i. B KauecTBe Bajia M ero KOpmyca MOK-
HO WCIIOJIb30BaTh CTaHAApPTHBIE TOHKOCTEHHBIE TPYOKH,
HAIIpUMep YIJIepOoAHble MJIM KapOOHOBBIE, a IOILJIABKU
KaTaMapaHa MOKHO CAeJaTh U3 JINCTA MeHOIPOITUJIeHA.

BBICTPEE BETPA

B XXI Beke ucropusa moBropujachb. HecKoJIbKO JieT
HasaJ ObLJI mpejcTaBiieH BeTpomoOuab «Blackbird», xo-
TOPBLIN 3a CUET DHEPrUU BeTpa ABUKETCA II0 HaIlpaBJe-
HUIO BeTpa, HO IIPHU 3TOM OBICTpee, UeM IyeT caM BeTep!



Ha camom mene 3amaua Onlia pemrena emié B 1969 roxy:
aMepUKaHCKUU MHKeHep JHAPI0 Baysp He TOIbLKO omy-
oaukoBat craTthio «Faster than the wind», mo u mpezacra-
BUJI IIPOTOTUI, BUJE03aMNNCh ABIMKEHNA KOTOPOTO ceifuac
MOJKHO HalTu mo ccebliake kvan.tk/windl B muTepHerTe.
OmHako WMEHHO COBpeMeHHBIH posuk kvan.tk/wind2
BHOBBb pasejuJ IOJIb30BaTeJiell Ha ABa Jarepsa W IOpo-
IUJI IUCKYCCHUIO HA TEeMY, BO3MOKHA JIM B IPUHIIHIIE Ta-
Kasd MexaHudyecKas cucreMa. Jla, BO3MOMKHA, IIPUUYEM
B cayuae BeTpomoOuasa «Blackbird» ckopocTs xKopmyca
OTHOCHUTEJILHO 3eMJH B 2,7 pa3 IPeBOCXOa1a CKOPOCTh
IIOITyTHOT'O BeTpa.

Bonunx «Blackbird» mnpexacraBiser co0oii TeIeKKY
¢ KoJIEcaMM, Ha KOTOPOI yCTAHOBJIEHA MauTa C IIpoIIieJiie-
pom. Och Impomesiepa MeXaHUn4YeCKH CBA3aHa ¢ KOJIECaMMU.

Buauaje 0osuj pasTOHAETCS, WCIOJb3YsS SHEPTHUIO
BeTpa: IPU 3TOM BPAIAIOIIUIICS B IOTOKE IIPOIIeJIIepP pa-
0oTaeT Kak mapyc (MHTEPECHO, YTO BO3AYX TOJKAET STOT
«IIapyc» IIOYTH C TaKOHU JKe CHUJIOIN, KaK TOJKAaJ ObI KPyT-
JIBIFI TIapyc Takoro ke mamamerpa). Kpytsamiuecsa xojéca
IepeaT dHEePruio MPOoMIe/iepy, KOTOPbI 0TOpachIiBaeT
BO3AyX Hasdaj. Korma CKOpocTh BeTpa IIOUTHU SOCTUTHY-
Ta, TAra IpoIeJlIepa IIPOLOJIKAaeT PA3rOHATHL BETPOMO-
6usab. U oKaswIBaeTcsA, YTO TAKOI OO MOKET JBUTATh-
cAa u ObIcTpee BeTpa! A aBuikeHUe 0oJina B HaberamoIiieM
Ha Hero BO3AYIIHOM IIOTOKE IOXO0XKe Ha JBUKeHNe KaTa-
MapaHa M3 IIePBOM YacTu cTaThbu (TOJBKO KaTamMapaH HcC-
I0JIL30BAJI BO3AYX W BOAY, a 00U — BO3AYX 1 3€MJII0).2

2 JTyure pa3o6paThbesi, KaK BCE 9TO IIPOUCXOIUT, MOYKHO 110 BULEO3ATIUCAM
kvan.tk/wind3

Xynoxuuk Mapusa YceuHoBa

< KAK 3TO YCTPOEHO




Teil 43

BT

Tagns Ilanuua

MPO AEAK

N MUHBKY, =

A TAKOKE NP0 JIEMMY LUMEPHEPA W [1BA EE JIOKASATE/TbCTBA —
00H0O CKASOUHOE, AJIPYIOE PESNHOBOE

Yacts 1. Jlemma IlllnmepHepa g orpe3ka

Korma mue, metu, ygapujiao ceMb JeT,
A ysKe yMeJl XOPOIIO CUUTATh U JaiKe
OTINYHO IIOHMMAJI, UTO TaKoe UYETHBIE
U HEUYETHbIE YMCJia, 3HAJ PO TPEyToJb-
HUKU, OTPE3KN U KBaaApPaThI.

A wmoeit cecTpénke JIéne ObLIO B TO Bpe-
Ms AecAThb JjeT. OHa ObLIa MCKJIIOUNUTEIb-
HO OO¥Kas IeBOYKA 1 XOAUJIa He TOJHKO B
IITKOJIY, HO ¥ Ha KPYJKOK 110 MaTeMaTHUKe.

OHa MHe OgHAKIBI CKa3aja:

— Musnbka, MaMa ylILIa Ha KYyXHIO.
IaBaii mourpaeM B HOBYIO MHTEPECHYIO
UTPY, KOTOPOII MEeHA HAYUYNIU Ha KPYIKKe.

Bort MBI cagumcs 3a crot, u JIeEna pucy-
eT Ha JIUCTKEe OyMaru OTPEe3OK C JIeCATHIO
OTMEUYEeHHBIMU TOUKaMu. IIpuuém kpai-
HHEe TOYKH MOKpAIIeHbI — OJHa B Kpac-
HBIW, a Apyrad B cuHui nset (puc.1).

—68—6 6666666
Puc. 1

JIénsa roBopur:

— Bynem ¢ T0o60i1 10 ouepenu KpacuThb

OTMEUYEeHHBbI€ TOUKHM Ha OTPE3Ke. 3a OonH
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X0JT MOXKHO IIOKPAaCUTh JIOOyI0 M3 HEOo-
KpallleHHbIX OTMEUYEeHHBIX TOUeK B Kpac-
HBIA niau cuuuii 1setr. Korma Bce TouKu
IIOKPAaCUM, IIOCUYUTAEM UHCJIO MAJIEHbKUX
OTPE3KOB C PAa3HOIBETHLIMHU KOHI[AMMU.
Ecau aTo umciao oraskeTcda YETHBIM, ThI
BbIUTpaAJ. A ecyii HEUETHBIM, TO A BBIU-
rpaJia. Yyp, g X0Ky I1epBas.

U Bor JI€na 6epéT KapaHAAIll 1 MOMEH-
TaJIbHO KPACUT OAHY U3 ToueK. W A Toxke
Kpalry ogHy m3 ToueK. Mrpa ObICTpPO 3a-
KaHYMBaeTCA, U s IIPOUTPHIBAI0, TaK KaK
YHCJIO OTPE3KOB C PA3HOIIBETHBIMU KOHIIA-
MU PaBHO TPEM, a TPU — UYUCJIO HEUETHOE:

(=] { —8 o666 6
Puc. 2

§1 rosopio:

— JlaBaii ceirpaem emre! Toabko 4, JIé-
JINIIA, Tenephb MEePBBHIM OYAy XOIUTh.

JIéna MoMeHTaJbHO pUCYeT HOBBIN
OTPE30K, Temepb C CEeMbI0 OTMEUYEeHHBI-

MM TOYKaMW, 1 Mbl HAUYMHaeM UI'DY. N a

Eciau BBI He 3HaeTe, KTo Takue Jléns u MuHbKa, peko-

MeHAyeM ITUKJI pacckazoB M.M. 3omenko. OH Tak 1 Ha3bI-
Baercd: «JIénsa u MuubKa».



onATh mpourpeiBaro. M emé ngBa pasa
IpourpeIiBaio. MHe CTAaHOBUTCA TakK
001IHO, YTO s HAUMHAIO IIJIaKaTh.

3amaua 1. ITonpoOytiTe camu mourparb
B Takyto urpy. Her s B Helt noxgBoxa?

Tyr B Hally KOMHATY BXOIHUT IIala
1 TOBOPMUT:

— JIénsa, sto HeuecTHas urpa! C raku-
MU IpaBUJaMHU Thl Bcerma Oymellb BBIM-
TPBIBAThD.

ITama yxogut B cBOIl KaOWHET, HEKOTO-
poe BpeMs XOAUT M3 yIjia B yroJi, a IIOTOM
IIOA3LIBAET MEeHS K ce0e 1 TOBOPUT:

— Bupgume gu, s gymaro, uro y JIenm
Ha KPY:KKe YUUTEJIb PAacCKa3bIBaJ JeMMY
IlIneprepa 0ns ompe3ka.

Jlemma IllmepHepa aasa orpe3ka roBo-
pHMT HaM, 4TO CKOJBKO OBI TOUEK HA OT-
pe3ke MBI HU OTMETHWJIN U KaK ObI MbI HU
pacKpalnmMBaJ M 3TH TOYKM B KPACHBIA U
CHHUH IIBET, COOJIONAass HAIIM IPaBHUJIA,
YHMCJI0 MAaJEeHBKMX OTPE3KOB C Pa3HO-
IIBETHBIMH KOHI[AMH BCerJia HeUETHO.

HaBaii BMecTe IOKaKeM dTy JIEMMY,
oHa HecyoxkHadA. IIpencraBp cebe, 4YTO

A D A

OTPEe30K — BTO AOpora M MbI UAEM C TO-
0ol IO Hell OT KpPacHOTO KOHIIA K CHUHe-
my. IIpu sTOM MBI cumTaeM, CKOJIBKO pas
IOMEeHAETCA I[BET TOUEK, MUMO KOTOPBIX
MBI IIPOXOIIIM.

Crauasa 1BeT MeHAETCA C KpacHO-
ro Ha CHHMUII, IOTOM C CHHEro Ha Kpac-
HBIl, IOTOM OOATH C KPACHOT'O HA CUHUI
¥ TaK Jaajiee, CTporo mo ouepenu. To ecTb
KaKIasg HeuémHasa nepemeHa ugema —
C KPacHozo Ha CUHUl, a Kaxcdas uém-
Has — C CUHE20 Ha KPACHbLIL.

§ rosopio:

— Hy scHo, mama, mociiefHss mepeMe-
Ha 11BeTa OyIeT ¢ KpaCHOTO Ha CUHUM, II0-
TOMY YTO IOCJEAHAA TOYKA — cuHAA. To
€CTh IOCJeIHAA IIepeMeHa I[BeTa HEeUeT-
Has! A cuuTaTh mepeMeHbI I[BETa — 9TO TO
JKe caMoe, YTO CUMTATh YHCJIO OTPE3KOB
¢ pasHoOIBeTHbIMU KoHIIaMu! §1 moHsI!

Ilama roBopwmr:

— Celtuac s paccka:Ky Tebe ceKpeTHOe
paccyskaeHue, ero Jléasa He 3HaeT. Bor
CMOTpH, IIyCTh HAIll OTPE30K — 3TO pe-
3MHKa C pPacKpalleHHbIMN OTMEeUYeHHBI-

13
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Xynoxuuk Enena Ilseraesa

L HECKIE

whlig

MU TouKaMu. JlaBail BOObEM B 3eMJIIO IBa
CTOJIOMKA, KPACHBIN U CUHUM, U HATAHEM
HAIly PEe3WHKY KOHIIAMU Ha CTOJOUKMU.
Kpacubpiii KoHell OPHUKpenuM K Kpac-
HOMY CTOJIOMKY, a CUHUN — K CHUHEMY.
Canuchb-ka, MuHBKa, Ha 3eMJI0 MEXKIY
CTOJIOMKOB ¥ CMOTPHU BBepxX. Pe3uHKYy BU-
nuinb? CKOJIBLKO B HEH CJI0EB?

S rosopro:

— Bu:ky pesuHKY B OOUH CJIO¥!

ITlama roBopur:

— A Temepb OyIeM 9Ty pe3swHKY HaTd-
THUBATh JaJIbllle, 3aKPeIJsisa Bce KpacHbIe
TOYKM HA KPACHBIM CTOJIOUK, a CHUHUE
— Ha cuHuii. Byaro Ha cTolOMKax Mmpu-
KpeIjIeHbl MajJeHbKre KPIOYKI, a Ha OT-
MEUEHHBIX TOUKaX Ha PE3UHKE — IIeTeJIb-
Ku. I MBI mpOCTO HajeBaeM IeTeJbKHU
Ha Kpoouku. CMOTpu, OTPE3Ku ¢ KOHIIa-
MU OJHOTO W TOTO K€ I[BeTa CTAHYJIUCD,
cleyiainuch coBceM KopoTKuMu. OTpesku
C Pa3HOIIBETHLIMHU KOHIIAMHU — HA000pOT,
PACTAHYJUCh W 3aHAJU BeChb IIPOMEXKY-
TOK MeXAY cTojJbumkamMu. UYTo mpomcxo-
IUT y TeOs Hag roJI0BOi?

by

Pt PO T ) ﬁl_‘..., ‘--'!"-:-" !eli_l_,lf

1 rosopio:

— Buky, KaK Hajg Moeil roJioBoi mpo-
IIBIBAIOT CKJAAKu pe3umHku! Kaxmbri
pas, Korma IIPOXOAUT CKJIAAKa, UYKCJIO
CJIOEB MeHseTcs Ha aBal

ITlama rosopwur:

— HaxoHeIr MbI 3aKpenuju Bce I[BET-
HbIe TOUKHU Ha cTOoJa0uKax. CKOJIBbKO CJI0EB
pesuHKH y TeOs Hal roJIoBOI Teneph?

1 rosopio:

— PoBHO CTOJIBKO K€, CKOJIBKO OTPE3KOB
C Pa3HOIIBETHLIMU KOHIIamMu! Ara, Kasker-
cs, g moHsa! BHauane umciao cia0€B OBLIO
PaBHO eIUHUIIE, HO IIOTOM C KasKI0¥ CKJIaI-
KOIf OHO MEHAJIOCh Ha YETHOEe UMCJIO. SHa-
YUT, BCE BpeMsA Y MeHS HaJ TroJIOBOil OBLIO
HEUYETHOE UMCJIO CJIOEB, U B KOHIIE ToKe!

— Moaogen;, MwueBKA, — TOBOPUT
mmaima, — 3allOMHHU 9TO paccy:kaenue. MaJjo
JU elé KaKuM XUTPOCTAM HaydaT JIemro
Ha KPYiKKe...

ITama xkak B Bony rianei... Ha apyroi
IeHb JIésas roBopur:

— MunbKa, MbI IIPOILIN Ha KPY:KKe HO-
ByIo urpy. Uurepecuyio! [laBait urpars.

O Ho801l uzpe mvL Hanuuem 6 caedyu,em Homepe « Keanmukra»
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PasmeTbTe Ha JICTe KapTOHA UJIU (haHephl IPUBEJEHHYIO cjieBa GUTypy U paspexbTe
e€ Ha yactu. IIpuknaapiBasg ux ApYyT K APYTy CTOPOHAMM, MOYKHO cOOpaTh MHOYKECTBO
CUMMETPUUYHBIX QUTYD, HAIPUMED TaKUX, KaK Ha PUCYHKe cIIpaBa.

b 3 W ¥

Kpacuso, HO 3T0 BCE He TO... Beab HoBbIM rof, 1 HaM Hy:KHa €JI04Ka!

ITonpoOyiiTe e€ cobpaTh! DIeMeHTHI MOKHO KaK YrOZHO IIOBOPAauYMBAThH U IIepeBopa-
YUBaTh, HO HeJIb3A HaKJIaAbIBATh APYT Ha Apyra.

Henaem YCII€eXOB B HOBOM I‘o,uy! Xynpoxauk Mapusa YcernHoBa
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CBOVIMW
PYKAMUVI

Cepreii ITo103K0B

LIAPOOBPA3HbBIWV
BOMNM4YOK TOMCOHA

Bosuox Tomcona wuHO-
ra Ha3bIBAIOT «THUI-TOIM»
UJIN «KUTAUCKUIN BOJJUOK»
(oo 1). OTO BOTUOK-HEBA-
JIAIIKA, KOTOPBLIA BCTAET Ha
HOXKKY B IIpollecce Bpalie-
Hud (dhoto 2). doro 1 doro 2

TUII-TOO MOKHO M3TOTOBUTH CAMOMY W3 IBYX CTaH-
mapTHeIX (mmamerp 40 MM) IMHI-IOHTOBCKUX MAYel
pasHOro IBeTa, IJIACTMACCOBOM KPBIMIEUKU (ZMaMeTpOM
Toske 40 mm), nr00esns u camopesa. Jlydiie BeIOpaTh Ta-
KYIO KPBIIIKY, Ile pe3b0a He CIJIOIIHAA, a COCTOUT u3 9,
12 uam 16 cekTopoB
(doro 3, cnera). [l100esn
JIy4Ilie B3ATh CO CTOIIOP-
HBIMU YCUKaMU U pasMe-
pamu 30 X 6 mMm (¢doro 3,
B 1eHTpe). Camopes mo-
IOHUAET, HAIIPUMeEP, IJIH-
HOoll 25 MM u [guaMme- ®doto 3
Tpom mAnKu 10 mm (doro 3, crrpaBa).

OTpekbTe OT OJHOTO MSUMKA «IILIAMNKY», TaK UTOOBI
OCTaBIIASACST YaCTh ObLIAa HA 7 MM BBIIIE, YeM ITOJIOBUHA
Mmaumnka (¢oro 4, ciaeBa). Yno6HO pe3aTh ITapajjieIbHO 3a-

BOACKOI CKJIEIiKe JBYX -
moyioBUHOK. Ha3oBéM aTy

4acTb wauiell. AHaJIOrud- “
HO OTpPEeXKbTe€ OT BTOPO- : 4

ro MAYMKa YacThb, KOTO- . '

pad BbBIIIe IIOJIOBMHBLI Ha u
4 mm. HasoBém eé ko.i-

doro 4

nauxom (poro 4, cupasa).

HauepTuTe HaA KOJIA4YKe MIPOCTBIM KapaHIaIlIoOM
5 BepTUKAJIBHBIX UEPTOUEK UEpPe3 paB-
HBbIe yribl (360°/ 5 = 72°). Yéprouku
HAUMHAIOTCA OT KPOMKMU, IIE€PECEKaroT
3aBOJICKYIO CKJIENKY M 3aKaHUMBAIOT-
cd Ha 2 MM Aajblie cKkiaeiku (porto 5).
CoenaiiTe HOXHHIIAMU HAAPE3LI IIO
YEPTOUKAM. ®oro 5




Otrpe:xkbTe OT GOKOBOM MOBEPX-
HOCTU KPBIIIEYKN HECKOJIBKO CEK-
TOPOB Ha PABHOM PACCTOSAHUU APYT
ot npyra. Ecau Bcero cexropos 9
niu 12, To Beipe:xbTe 3. Ecou 16,
T0 4 (doTo 6).

ITo meHTPy KpBIIIEUYKH IIPO-
JeJlaiiTe OTBepCTHE IJA Hro0eJisd.
BcraBbTe q106enb Tak, KaK IIOKa3a-

doto 6

HO Ha ¢doro 7. [[r06esb He HOoJIKeH 00JaTaThCA, a €T0 YCHU-
KM JOJIKHBI YIIUPAThCA B KPBINIKY CHAPY:KU. 3aKPYyTUTE
camMopes B A100esb TaK, YTOOBI OHU BMECTE UMEJIU IJIUHY
YyTh MEHbIIe fuaMeTpa Mmaunka (poro 8).

®oro 7

BceraBere KpBIMTIKY C mro0esem
M caMOpe30oM B MAUYMK-UAIly TakK,
YTOOBI MIJIAIIKA cAMOpe3a OKa3ajlach
cHapyxu (dporo 9). Hanenbre msa-
YUK-KOJIMAa4YoK. [lO/KHA IOJIyYUTh-
cAd HeBaJIAINIKA, TaK KaK IJIAMIKA
camopesa IepeBeninBaeT BHu3. Ilo-
CTaBbTE HEBAJAIIKY B YCTOWUYMBOE
IOJIOMKEHIEe, IIOABUTANTE IIOJOBUH-
KU, YTOOBI BOJTUOK CTOS POBHO.

-

doTo 8

doro 9

3amycKaTh BOJTUOK JIYUIIle IBYMS PYKaMM, YTOOBI CKO-
POCTH BpallleHusA ObLIa KaK MOKHO OOJIbIlle. 3amycKaiiTe
U3 YCTOMYUBOTO MOJIOXKEHUA Ha IVIaJKOU POBHOI MOBEPX-
HocTH (HAa CTOJIe, eCJIi JOCTATOYHO MeCTa, WMJIN Ha II0JY).
BricTpo BakpydyeHHBINI BOJUOK [OJIKEH IIepeBEPHYTH-
cs, IOBpAaIIaTbCAd MIEePEeBEPHYTHIM, a 3aTe€M BePHYThCS
B ycToitumBoe noJioskenue. 1o cecouike kvan.tk/spinball —

BHgeo N3roToBJIeHNA 1 3allyCKa.

doto aBTOpPA

Xyno:xxauk Asexceir Baiinep

CBOVIMV
PYKAMVI




OTASHUCH LAPb-TIUCTUK,

| | BOK Py [’  wnMyTO KAPTOLLKE - PYBUUK, TO YENOBEKY - XOPAA

ITéTp Boanur Eciz BBI IPOXOAMIN B IIKOJIE CTPO-
eHUe pacTeHu# (TouHee, HE TPOXOIUIIN

MHUMO), TO, BO3SMOXKHO, IIOMHHUTE, YTO

| /»—j KOpHesUuWw,e — 3TO He CTpPAaIIHBIHA-IIpe-
Pl I CTPALIHBI KOpeHb, KaK «BOJIYUIIE»
\\\ Y '\JL_,; WU «TapakaHUILe», a MOJ3eMHBIl IIo-
}1: L\ 5= Oer. I 4TO OTIIMYUTH €T0 OT KOPHSA IIO-
3BOJIAIOT IIYCTh PeAyIMPOBaHHBIE O

yelryii, HO 4YETKO IIPOCMATPUBAIOIIHE-
ca guctbdA. OHM MOTYT paHO oIajxaTh,
IeperamBaTh, HO OHU ecTh. Ha KopHAX

JKe JIMCTheB HUKOIIa He ObIBaerT. ITerpos kpect
Tax:xe B IIIKOJIe BAM PaCCKa3bI- 1 €T0 KOPHEBUIIE
Wnntoctpanus:
BaJI, YTO KapTodeyjmHa — I9TO He $Txo6 ITrypm, 1796

KOpPHeILTo (BUIOM3MEHEHHBIN KO-
PeHBb), KaK MOPKOBKA, a KJAYOeHb —
BUIOM3MEeHEHHBIN mober. U B Kaue-
CTBe IOKA3aTeJIbCTBA ITOKA3BbIBAIU
BCE Te ke JucThsa. OHM Y KapTOIIKKT
peaynupoBaHbl [0 CEPHOBUIHBIX Kaprodenuna. Bugasbl
pPyOUMKOB, OIOACHIBAIOIIMX CHU3Yy  DPYOUMKH IIOA
mouyKHu — 2na3ki. Ho Benb ecTs xe! IIaskaMu (HoUKaMu)

¥ cakcayJa, coiepoca 1 MHOTHX APYTUX IYCTBIHHBIX
pacTeHU# JUCThA AJIsd YMEHbIIeHNA NCIapeHusa IIpeBpa-
IIAIOTCA B eJie 3aMeTHbIe YeITyUKHU.

Y HEeKOTOPHIX MOJIOUAEB, PACTYIIUX B 3aCYIILINBOM KJI-
Mare, JUCThS MeJKNe 1 PAaHO OMaJaloT — B OCHOBHOM (hOTO-
CUHTE30M 3aHIMAaeTCA c're6em>.

" JIucTha cosepoca mpeBpaTu-
JIucTbA-uemyinKku cakcayJia JIUCH B eJie 3aMeTHbIe BATNKN
®doro plantarium.ru, Basap Hosmeror @Poro flickr.com, Jonathan Coffin




OTAJHUMCD
BOKPYT

Tak :xe OBICTPO OMALaIOT Ue-
IIyeBUAHBIE JIUCThSA HA MOJIO-
IBIX KOJIIOUKaX OOAPBINTHUKA.
Yro0BI BacTaTh MX, HYsKHO pac-
CMOTpPETH KOJIOUKY, IIOKa OHa
elleé 3eJIeHad WM MATKasi, — IIO-
TOM YeITYHKHU OBICTPO OOJIEeTAT.

Bosuukaer Bompoc: 3aueMm

9TU JIHCTbsS BOOOIIE OCTAJUCH, L

€CJI1 OHU HE€ HYJKHBI, €CJIU PAC- JlucTha MOIOUAA TUDPYKAIIN
TeHNe CTPEMUTCA UX Kak ®oro wikimedia.org, Stickpen
MOKHO OBICTpPee COPOCUTh
UJIU CBECTH [0 TOHKOTO
mIpaMuKa Ha IJIaZKOM
kayome? Hey:xenm wmmi-
JINOHOB JIeT SBOJIOIUU
cakcayJy U KapTOoIIKe He
XBATUJIO0, 4YTOOBLI IIOJIHO-
CThI0O M30aBUTHCSA OT He-
HYKHBIX OPraHoB?! Mosoas KorouKa G0SPHINTHIKA

Y uesioBeKa, KOHEUHO, TOXKE €IlE€é OCTAIOTCA BOJIOCHI
Ha TeJje, allleHAUKC U Apyrue pyauMeHTbI. Ho Bosochl
Yy HaIIUX IPEAKOB MCUE3JIU II0 SBOJIIOIMOHHBIM MepKaM
«BUepa», a allleHINKC — He TaKOU YK 1 HEeHY:KHBIHA Op-
raH, OH UTPaeT Ba)KHYIO POJIb B pab0oTe UMMYHHOI CcUCTe-
MbI. IloTOMY 1 He mcue3aeT MOJTHOCTBIO.

Her, 3auem-To T JUCThA HY:KHBI. Ecam He Ha 3pe-
JioM mobere, TO Ha... 3aKJjaabIBaromiemca. [TocmoTpum Ha
caMbIii KOHYUK mo0era B IIOYKe I10J] XOPOIIUM YBeJIUYEeHU-
em. HaBepxy MBI BUAMM KOHYC HapacTaHUA, UJIU ANEKC
(oT Jgat. apex — BepmmHa). Bce KiaeTKH B
HEM OAMHAKOBO «HUKakmue». Wim, roso-
pA HAY4YHBIM SA3BIKOM, HedupgepeHuyu-
POBaHHbBLE. ITO €IlE€ He KJIETKU KOMKUIIHI,
HEe COCYIbl APEBECUHBI, HE CHUTOBUIHBIE
TPYOKM JTy0a 1 He KJIeTKU APYTUX TKaHEeMH.
Nx zamaya — MJIOAUTHCA U PA3MHOMKATD-
cdA, HapaluBaTh KJeTouHyio Maccy. Ho
II0 Mepe TOT0, KaK HOBOOOpa3OBaHHBIE
KJETK! OTOABUTAIOT CTAPIIUX CECTED Koty HapacTanms |
OT KOHyCa HapacCTaHUs, T€M IPUXO- oo oo o i
auT  1mopa  Au@@EepPeHIMPOBATBCA:  ppumopauAMYU - .
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OTAJHINCD
BOKPYVYT

IIpeBpamaThCcA B CIIeNAJIN3NPOBAHHBIE KJIETKM, U3 KOTO-
PBIX CJIOKaTCA TKAHU M OpTaHkbl mobera.

Kak sactaBuTh Maccy OAMHAKOBBIX KJIETOK Audde-
peHIIMpoBaThcA ynopaxoueHHo? HyXHoO Ha3HAUUTH cpe-
IV HUX «HAaUYaJbHUKOB». TaKMMU HaYaJIbHUKAMU U CTa-
HOBATCSA 3aYaTKU JINCTHEB.

Bor y «mogHOXUA» KOHyca HapacTaHUA BO3HUKAET
Oyropox — jucrtoBoit npumopduii. (Ero HazBanme He 03-
HaYaeT «OKOJIO MOPABI», OHO IIPOUCXOAUT OT JIATUHCKOTO
primordium — HayaJio, 3apoKIeHUE.)

Byropoxk erié enBa HaMeTHJICsS, HO e€ro KJIETKU YyiKe
BBIPA0ATHIBAIOT BEIECTBA, COOOIIAOINNE OKPY:KAIOIINM
kJaeTkaM: «B usmer Oymem mpeBpamiatbea MBI! A BbI
ocTaBalTech TAKUMMU Ke, KaK OBLIN, JO OCOOBIX PacIIo-
psaKenuii». I B OImKafIInX OKPECTHOCTAX 3avaTKa JIv-
CcTa HOBBIE JIMCThS NeHCTBUTEJIbHO He oOpasywrca. YyThb
Iajibllie — moxKaayicra. Biarogapsa rakomy yMeHUIO KJe-
TOK «JOTOBOPHUTHCA» JUCThSA PacliojiaraloTcsa Ha mobere
YIOPALOUYEHHO, a He KaK II0IIaJo.

3aTeM TOT ke OyrOpoK JaéT Ha XMMHUYECKOM A3BIKe (TO
€CTh BBIJIEJIAA OIpeJeJ€éHHbIe TOPMOHBI) APYIYyI0 KOMAaH-
Iy, oOparasach K KJIeTKaM, JeKAIIM YyTh BbIMIe: «A BbI
cTaHOBUTECh MOUKoiil». M B masyxax OyAyIIHX JINCTHEB
IIOCJIYIITHO 3aKJIaAbIBAIOTCA 3aUaTKU OOKOBBIX IToueK. Ilo-
CKOJIBKY JIICTHS PACIIOJIOMKEHBI YIIOPAJZOUYEHHO, TO U IOY-
KU TOKe 3aKJaJbIBAIOTCA TaK, KaK HYsKHO PACTEHUIO.

B nanbHelimeM, ecam JIMCT PacTeHUIO He HYXKEH, OH
MOJKeT He BBIPACTH, CTATh MaJeHbKOM YelTyNKOM 1IN BO-
Bce oTBaauThcA. Ho Ha paHHel craguu 0e3 3adyaTKa Jiu-
cTa He 000MTHCH — 9TO OPraH yIpaBJIeHUs Pa3BUTUEM MO-
Jomoro mobera.

Taxoit xe opram yIpaBJieHUs, HEHYKHBIM BO
B3POCJION JKM3HU, HO HEOOXOAUWMBIN IJIA PA3BUTHUS DM-
OpmoHa, ecTh U y Hac. ITo xopda. Brl HaBepHAKa 3HaeTe,
YTO MJIEKOIUTAIOIINEe, HTUIbI, PBIOBI M APYyTUe II03BO-
HOYHBIE OTHOCATCA K THUNY XOPAOBBIX. K aTOMYy Ke TUITY
OTHOCUTCSA U JaHIEeTHUK. II03BBOHOYHMKA y HETO HET, HO
BAOJIb CHUHHOM CTOPOHBI TeJIa TAHETCA YIIPYTUiA, CIOBHO
13 IJIaCTUKA, TSK — Xopza. OHa ToXKe CIY:KUT BHYTPEH-
HUM CKeJIeTOM, OIIOPOM Ijs MbImIl. Korma MBIIIIbl Ha
JIEBOU CTOPOHE TeJia COKPAIaloTCsA, OHW M3TUOaIoT XOp-
ny BieBo. IloToM coxpararoTcsa MBIIIIBI CITpaBa U U3TH-



0arT eé B APYyryio CTOPOHY. Tak JIaHIIETHUK MBUTAETCH,
MO-phIObY MBrubasi XBOCT. YIIPyras Xopja He JaéT Teay
JIAHIIETHUKA IIPOCTO CMOPIIHUBATHCA, KaK ro(PUPOBAHHO-
MYy IILJIAHTY, U, KDOME TOT0, pa3rubdasach, JOIOJHUTEIbLHO
YCUJIMBAET TOJYOK XBOCTOBOTO IIJIABHUKA.

JlanneTHUK
CxeMa 13 SHIMKJIONe U
«Bpuranauka», 1.1 doro wikimedia.org, Hans Hillewaert

3aueM xopja JIaHIIeTHUKY — TOHATHO. Ho 1 y 3apoasbI-

111a YeJI0BeKa Ha paHHe! cTaauu GOpMUPyeTCa TaAaKOU TK.
(Iloromy-TO MBI U «XOpJOBbIe».) IloToM OH 3ameliaeTrcs
MMO3BOHKAMH, He yCIeB JasKe IopaboTaTh CKeJIeTOM, — Ha
CTOJIb PaHHE! CTaINM YeJIOBEUEK eIle He IIeBEeJIUTCS.

Ho mam xopna Hy:KHa He Kak ckejyer. OHa, Kak U JIu-
CTOBBIE IIPUMOPAUU, TOAAET OKPY/KAIOIMIUM KJIETKaM
XUMUUYECKUe KOMAaHIbI, KOOPAMHUPYA mpollecc aude-
peHIupoBKU. Hapy:KHBIN CJIOM KJIETOK 3apoibIllia — IK-
modepma — TOJ NeHICTBUEM BBIAEJIAEMBIX XOP/0Ii BEIeCTB
cHauaja o0pasyeT Ha CIHHE JOXKOWHKY, a IIOTOM 3Ta JIOMK-
OMHKa cBOpauMBaeTCA TPYOOUKOM M YXOAUT BHYTPH TeJia.
OoOpasyeTrcsa HepBHaAsA TPyOKa — 3aUaTOK OYyAYIIUX T'OJIOBHO-
r'o ¥ CIIMHHOTO Mo3ra. O0paTuTe BHUMAaHMNe: COMHHON MO3T
Y Y B3POCJIOT0 UejioBeKa mMeeT (opMy TPYOKM — BHYTPU
HEero ecThb IOJIOCTh, 3aIlOJHEeHHAas JKUIAKOCTbIo. Takasd ke
IIOJIOCTH €CTh U B I'OJIOB- HepBHasa niacTuaKa
HOM MO03re, HO, KOHEeUHO,
eé (popma 1o mMepe pas-
BUTUS CTAHOBUTCA Oojee
CJIOKHOM.

A 4yTh mO3:Ke KJeT- S
KM BOKpPYI' XOpAbI IIO HepsHblIii :xe1000K
e€ KOMaHJe HAYMHAIOT _ 2\ \ _opaa
mpeoOpas3soBLEIBATECA B
OJIOKU COeIUHUTEJLHOMI

TKAHU — 3a4YaTKUu 6y;;y- O0OpasoBaHMe XOpALI U UHAYIIUPY-

MUX TMTO3BOHKOB. Koro- €Moe e dopmMupoBaHUEe HEPBHOM
TpyoKu. HepBHaa miacTuHKa — 006-

PbI€E B HTOI'€¢ M BBITEC-

JIaCTb 9KTOZEPMbI, KOTOpas 3aTeM
HAT XOpAy — K l}fIOMeHTy IpeBpamniaeTcsa B HEPBHYIO CHCTEMY.
poxIeHNA peGEéHKa OorT (OcTanbHAad 4acTh BKTOAEPMBI 06pa-
HeE He OCTAETCA U CJIEJIA. 3yeT 3IUAePMUC KOMKHL.)

HepBHas TpyOka

OTAIHMCE
BOKPYT

Xynoxxuauk Mapusa YcenHoBa
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Bber MoikeTe cmpocuTbh: moueMy ObI PACTEHUAM WU
MMO3BOHOUHLIM He HAWTH APYrod opraH Ha PoOJb KOOP-
nuHaTopa auddepennuanumu KiIeTok? Takoii, KOTOPBIHA
mpuroauJics Okl U B faJbHEHIIIEM, OT KOTOPOTO He HYKHO
OBLIIO OBI M30ABIATHCS?

Ho Benpb cucrema ympaBjeHUs Pa3BUTHUEM CKJIAIbI-
BaJlaCh MHOTYE€ MUJIJIMOHBI ITIOKOJIEHUI, OHA OTTOYEHA J0
coBepireHcTBa. Jliob0as mMoOmbITKA €€ M3MEHUTH, CKOpee
BCEro, IPUBEAET K HapPyUIEHUAM SMOpPHOreHe3a M yPO.-
CTBaM, eIBa JIU COBMECTUMBIM C :KuU3HbIO. Her, B oT-
JasKeHHBIM MeXaHN3M JIydllle He BMeInuBaThcs. Jlerue
IIOTOM COPOCUTH MaJeHbKUU YeITyeBUIHBIN JIUCT WJIU
«C'’BECTh» XOPAY C IOMOIIBIO JIETKOIIUTOB.

U, xcraTtu, BoJOCHI Ha Teje — IYyCTh TOHIOCEHBKUE,
KOPOTKIE U ejie 3aMeTHbIe — HaM BcCé ellé Hy:KHbI! Beab
MMEHHO PAJOM C HUMU PAaCIIOJIOMKEHBI JKeJie3bl, BhIIess-
IOII[FIe KOJKHOE caJio, Jejlaiolee KoKy MATKOU U BOJOHE-
mpoHunaeMon. I 6e3 BoJIOC 3TH KeJsie3bl He Pa3BUBAIOT-
cA — BOJIOCHI 11 HUX, KaK JIUCThA AJIA MOUEK Ha moberax
pacrenuii. CaMu BOJIOCKH MOTYT OBITH TOHKUMM, €Jie 3a-
MEeTHBIMU, HO COBCEM He mcue3armT. A BOT OT JeUCTBU-
TEJIbHO HEHYsKHOTO XBOCTa IIPEIKU YeJIOBEKOOOPa3HBIX
n30aBUJINCH OUeHBb OBICTPO.

3amaua. Kak BbI, CKOpee Bcero, J0rafajinch, KOJIOUKI
0OAPBINIHUKA — 3TO BUAOM3MEHEHHBIE moOerm. A m3 Ka-
KUX OpPTaHOB 00pa3oBaINCh KOJIOYKYN PACTeHUI, TOKa3aH-
HBIX Ha (oTo Ha sToi cTrpaHulie? (B KauecTBe MOACKa3KU
HAIlOMHUM, 4YTO IO0eru Bcerja pasBUBAIOTCA U3 IIOUEK,
a MOYKM 3aKJaJbIBAIOTCA B Madyxax JUCTbEB — BUAOUB-
MEHEHHBIX, PeIyIIMPOBAaHHbBIX, HO JINCTHEB. Ilagyxa — aTO
YTOJI MEXKIY JINCTOM ¥ IT00ETOM, CBEPXY OT JIVICTA.)

Pobunusa

IMIunoBHUK Tnemnunmsa YepTomoaox
doro garden-en.com, Milo§ Vymazal doro pixabay.com, Annallarionova
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XLIV TYPHV/IP TroPOOOB
OCEHHU TYP, 8-9 KIACCEb! o)y i1\ |5|4(=}2 |5

9 u 23 okTaAbpa 2022 roxa cocrosyica ocennuit Typ XLIV
Typuaupa 'opomoB — MeKIyHAPOAHOTO MaTeMaTUUECKOTO CO-
PEBHOBAHUA IJIA IIKOJbHUKOB. [IprBOAMM 0A30BBIM U CIOK-
HBIN BapuaHTHI Jd 8—9 KiaccoB. B ckoOKax mocie Homepa
3aJ]auM YKa3aHOo YMCJI0 6AJIOB, TPUCYKIABIINXCSA 3a €€ MOJI-
Hoe peleHue. [Ipu mojgBefeHUN UTOrOB Y KaKJOTO ydacT- HE (HALk 0T
HUKA YYUTBHIBAIOTCSA TPU 3aJaui, IO KOTOPHIM OH Habpas v [o 3{%'50'#
OoJibItie Bcero 6asmoB (0ayIbl 3a TYHKTHI OMHOM 3alaun CyM-
MUPYIOTCS).

BazoBbIl BapriaHT

1 [3]. MoxxHO M pacCTaBUTL B KJETKaX TaOJIUIbI

6 X 6 uncJa, cpeau KOTOPBLIX HET OAMHAKOBBIX, TAK, UTO-

ObI B KaXKJOM IIPAMOYTroJibHUKe 1 X 5 (Kak BepTUKAJb-

HOM, TaK WM T'OPU30HTAJIHLHOM) CyMMa uuces Obljla PaBHA
2022 nuam 20237

Ezop Bakaes

2 [4]. CymecTByeT Jau HaTypaJbHOE YHCJIO, KOTOPOe
MOYKHO TIPEJCTAaBUTDL B BUE IIPOU3BEAEHUA ABYX ITaJIUH-
apomoB GoJiee uem 100 cmocobamu? (ITaarmuEapomom Ha-
3bIBAETCSA HATypPaJbHOE YKCJIO, KOTOPOe OAUHAKOBO UNTA-
eTcsl KaK cjieBa HalpaBo, TaK U CIIPaBa HaJIEBO.)

Ezop Bakaes

3 [58]. IIaruyronpauk ABCDE onucaH OKOJIO OKPY:K-
HOCTH. YTUIbI npu ero BepmuHax A, C u E pasubr 100°.
Haiinure yron ACE.

Muxaun Eedokumos

4 [5]. Mo:xHO 1 pacKpacuTh Bce HaTypaJIbHbIE UNC-
Ja, 6osapinue ueM 1, B Tpu mBeTa (KasKIoe YMCJIO — B OJUH
IIBET, BCe TPU I[BeTa JOJKHBI UCIOJb30BaThCA) TaK, UTO-
ObI IIBET MPOM3BEAEHUA JIOOBIX IBYX UMCEJ PA3HOTO IIBe-
Ta OTJIMYAJICA OT I[BETa KaKJI0r0 U3 COMHOMKUTEIeii?

Muxaun Eedoxumos

5 [5]. ¥V Iletu ecth 8 MOHET, PO KOTOPbIe OH 3HAET
TOJIBKO, YTO 7 M3 HUX HACTOAIIME U BECAT OJUHAKOBO,
a omHa (hasbIIMBasA U OTJINYAETCA OT HACTOSAIIEeH o Becy,
HEeMU3BECTHO B KaKylo CTOpoHYy. ¥ Bacu ecTh uamreunbie
BeChl — OHU ITOKa3bIBAIOT, KaKasd Jalllka TsKejee, HO He

£CAu UEck C¢ro
rpﬁﬂﬁ;ym% —
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XLIV TYPHUVP roPoOaoB
OCEHHWIA TYP, 8-9 KJ1ACCBHI

IIOKa3bIBAIOT, HACKOJIBKO. 3a KasKkaoe B3BemuBaHue Ilera
mIatuT Bace (mo B3BemImMBaHNS) OOQHY MOHETY U3 MMeEIO-
muxca y Hero. Eciu ynayeHna Hactodliasa MoHeTa, Baca
cooOmuT IleTe BepHEBINA Pe3yJLTAT B3BEIIMBAHUA, a €CJIHU
danbpmuBasi, To caydaniHbpiii. IleTs xoueT ompeneauThb
5 HACTOAIIMX MOHET 1 He OTHATh HU OAHY W3 9THUX MOHET
Bace. Mo:xet siu IleTst rapaHTHPOBAHHO 9TOT'O JOOUTHCA?

Anexcandp I'pubanko, Anexceil 3acaaéckuil

Cro>kHbI BapuaHT

1 [4]. Cro mpyseii, cpenu KoTophIx ecTh Ilera u Baca,
JKUBYT B HECKOJIBKUX Topojax. IleTs y3Haa paccTosgHIE OT
CBOEro ropoja a0 ropofa Kaxkaoro mus ocraBmuxcsa 99 apy-
3el 1 cJI0KMI 3Tu 99 uncesn. AnajsormnuHo noctynmi Bacs.
ITera monyumn 1000 km. Kakoe HambGosibilee 4mcioO MOT
nmonyuuth Baca? (I'opoga cumTaiiTe TOUKaMM ILJIOCKOCTH;
ecJI IBOEe JKUBYT B OMHOM 1 TOM K€ TOpofie, PaCCTOSHIE
MEXIY UX TOPOJaMU CUUTAETCS PABHBIM HYJIIO. )

Bopuc ®penrkun

2. Ilna xaxxmoro us umces 1, 19, 199, 1999 u t.x1. us-
TOTOBUJIN OAHY OTHEJbHYIO KapTOUKY U 3aIlliCaii HA Heé
9TO YUCJIO.

a) [2] Mo:xHO i1 BRIOPaTh He MeHee TPEX KapTOUeK
Tak, 4TOOBI CyMMa 4YuceJ Ha HUX PaBHAJIACh YUCJTY, BCE
@ pPBI KOTOPOTr'0, KpOMe OLHOIT, — JBOMKM?

0) [3] IlycTh BBIOpain HECKOJBKO KapTOUEK TaK, UTO
CcyMMa YmceJ Ha HUX paBHA YHCJIY, Bce IMuGPbI KOTOPOTro,
KpoMe OOHOM, — ABoiiKK. Kakoii MOKeT ObITh ero udpa,
OTJIMYHASA OT JBOMKMU?

Cepezeii Mapkenos

3 [6]. Bapon MrionxrayseH yTBep:KJaeT, UTO HAPUCO-
BaJl MHOTOYTOJILHUK ¥ TOYKY BHYTPH HEro Tak, 4YTO JIIO-
0ada mpAMas, IPOXOAAIIasA dyepes 3Ty TOUKY, JeJUT ITOT
MHOTOYTOJBHUK Ha TPU MHOTOYTOJbHUKA. Moxer Jjiu 6a-
POH OBITH IIPaB?

Tamvauna KasuuviHa

4 [7]. Ilycte n> 1 — nesoe uncao. B ogHOM U3 KJIETOK
0eCKOHeUHOU 0eJIoll KJIeT4aToOM JOCKU CTOUT Janbd. Kak-



XLIV TYPHVIP TrOPOOOB
OCEHHWI TYP, 8-9 KITACCbI

IBIM XOZOM OHAa CIBUTAETCS IO JOCKE POBHO HA N KJIETOK
110 BEPTUKAJY WJIU II0 TOPU3OHTAJM, 3aKpallInBasa IIPOH-
JIIeHHBIE N KJEeTOK B 4Y€pHBIA 1BeT. CaeaB HECKOJIBKO Ta-
KHUX XOI0B, HE IPOXOAsA HUKAKYIO KJIETKY ABaKIbI, JIaAbsd
BEepHYJIACh B MCXOIHYIO KJEeTKy. UEépHbIe KJIeTKu obpa-
3YIOT 3aMKHYTBIA KOHTYP. I[oOKaKuTe, UTO UMCJIO OEJTbIX
KJETOK BHYTPHU 3TOTO KOHTypa AAET IPU AeJeHUU Ha N
ocraTok 1.

Anexcandp I'pubanko

5 [9]. Ha croponHax mpa-
BUJIBHOTO JIeBATHUYTOJbHUKA
ABCDEFGHI BO BHENIHIOIO
CTOPOHY  IIOCTPOWJIMN  Tpe-
yroabauku XAB, YBC, ZCD
u TDE. I3BeCTHO, YTO YIVIbI
X, Y, Z, T stux Tpeyrojib-
HUKOB paBHBI 20° KaKIbIi,
a cpenu yriaoB XAB, YBC,
ZCD u TDE xaxnpiii caenyromuii Ha 20° 00JbllIe IpeabI-
nymero. [lokaxure, uto Touku X, Y, Z, T jgexxar Ha of-
HOM OKPY’KHOCTH.

Ezop Bakaes

6 [10]. ITerss npubaBus K HaTypaabHOMY uucyay N Ha-
TypajbHoe umcao M u 3aMeTuJ, 4YTo cymMMa Iudp y pe-
gyabTara Ta ke, uro u 'y N. Torna on cHoBa mpubaBua M
K pe3yJbTary, IIOoTOM — ellé pas, u T.A. O6sa3aTeabHO JIn
OH KOTIa-HUOYAb CHOBA MOJYYUT YMCJIO C TOH JKe CyMMOIi
nudp, urony N?

Anexcandp Illanosanos

7. I3BeCcTHO, YTO cpeau HeCKOJIbKUX KYIIIOP, HOMUHA-
JIBI KOTOPBLIX — IIONAPHO Pas3jiMuYHbIe HATypaJbHBLIE UNC-
Ja, ecTb poBHO N (anpmuBbiX. [leTeKTOop 3a OAHY HIPO-
BEPKY OIIpeJesisdeT CyMMY HOMMHAJIOB BCe€X HACTOAIIUX
KYIIIOP, BXOAAINX B BEIOPpAaHHBINA HamMu HaOO0p. [lokaxu-
Te, 4TO 3a N IIPOBEPOK MOKHO HANTHU BCe (pasIbIINBLIE KY-
MMIOPEI, €CJIN

a)[3] N=2;0)[8] N=3.
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KOHKYPC

DJINMMILIVIa 51 NnNo PYCCKOMY A3bIKY

IIpurnamiaemM Bcex KeJIaIOMIUX IPUHATL yUacTHe B KOHKYpPCE IO PYCCKOMY SIBBIKY.
C 2022 rozma ou cocrouT m3 6 TypoB; 3agaHuA OyayT onyomukoBaHbl B NeNe 1, 3, 5, 7,
9 u 11. IloGexuTesei xkayT mpusbl. [[ad mobeasl BOBce HE 00s3aTEJILHO PEIIUTH BCE —
IIPUCHLJIANTE TO, YTO MOJYUUTCA. 3a Jydlllee PellleHre OTAeJbHBIX TYPOB IIPeIyCcMOTpe-
HBI cIIeIaJbHbIe IpeMuu. sKemaem ycmexa!l

Pemenusa I Typa ormpasasiiTe mo azpecy ruskonkurs@kvantik.org He mosgmee
20 ¢deBpana. He 3a0yabTe yKasaTh B IIUCbMe BAllW UM, (GaMUJINIO, TOPOM, IITKOJIY U
KJIACC, TZIe Bbl YUUTECH.

IIpennaraiiTe 3agauu cCOOCTBEHHOTO COUMHEHUA: JIyUIIre OyayT OITyOJINKOBaHBI.

HToru mpoIiorogHero KoOHKypca 0yayT oIry0JIMKOBaHBI B HOMepe 3.

1 TYP Il

Hy 7 #e npocua
1. B coueraHuu co cJIOBOM 06epb 3TU He Mewamp!! S Kak pas
3adauky npo dbepe

IBa IIaroja — aAHTOHHMMBI. A BOT B CO-
YeTaHUU CO CJIOBOM Oesio 3TU JBa IJIaro-
Jla B ONPENEJIEHHOM CJIydyae MOTYT OBITh
MIPaKTUUYECKW CHUHOHMMamu. Hamuiure
9THU ABA TJIaroJia.

M. B. I'ypesuu,
. b. Hmkun

A ¢ cyppukeamu,

eAyHaliHe, Porycs!

He npodoBaru
deramb?

2. OGBIYHO CJIOBO C cy(hDUKCOM -UU-
o0o3HaUaeT IpeaMeT OOJIbIIe MCXOIHO-
ro. A xKak ¢ momombio cy@durca -uu-
IIPEeBPATUTH IIPEIMET B €TI0 YACTh?

O. B. 3usesckux



KOHKYPC

Nno PYCCKOMY A3bIKY OJ1INMELIVIiaa b1

Tym Bonpocuk ecme
no obowam u gpykmam. 3. 9TO To4HO ecTh y OakIaXKa-
He nomoxeme? Ha, Kabauka u gerau, DTOT'O Tou-
HO HeT y KaIlyCThl, YeCHOKA U BU-
Horpaga. Hazosure 9TO.

H. A. Jlesuna

-

4. Mamta nmosryunsa oT BOBOUKM KOPOTEHBKYIO
SmMS-Ky, HUYero He OTBETUJIA, a IPU BCTpeUue Ha-
IIyCTHUJIACh Ha Jpyra:

— UYro Te1 MHe Hanucan?! Ilogymaemnsb,
<...> — TOXe MHe, HeBUJAJIb IIOCPEeAU 3UMBI!

— Jla aT0 a1 TebOs MO3APABUTH XOTEJI, — CMY-
IEHHO oIrpaBabIBasicd BoBouka, — a aTOT mypari-
Kuii TesedOoH OMNSATh BCE MCIPABUJ, TO €CTh UC-
MIOPTUJI...

OTBeTbTe TOUYHO: UTO Hamucas BoBouka u 4uTO
nosyumaa Mama?

\_ K. B. JlumsuHuesa

4 dymaro, umo amo
cmo npoueHmoB ueaakaHm.
A amo Boodwe kimo?

5.
«d- W ?
Henerxo onpenenurnes!»
HoramaiiTech, KTO 9TO TOBOPUT —
€)X, YK, UMK, CTPMIK WJIM IfeJsa-
KaHT, — U 3alI0JTHUTE IIPOIYCKHU.

C. U. Ilepesepsesa

Xynoxuauk Hukonait KpyTukos
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B KOHKYPC I10 PYCCKOMY SA3BIKY, VI TYP

(«KBanTur» Ne 11, 2022)

26. Kax-mo npownoii ocenvio Hzops 3awén &
Mmaza3un Koe-umo kynumos. Ha npunasexe on yeu-
Oesnl HYJMCHBLU emy MOBApP, YnaKOBAHHLLU 8 UeJ-
JO0PaH08Y0 00EPpMKY, uepe3 KOmMopyo npoceéevu-
610 HANUCAHHOE KPYNHbIMU OYKEAMU «CAO60»
2022. «Hdumepecrno, — nodyman Heopv, — umo a
yeuixcy, ecau 3audy cwoda cnedyrouiell 0CeHb0Z»
A deiicmeumenvro: umo?

Ocennio 2021 roma Wropp 3amiéna B Marasui
KyOUTh KajleHAapb Ha ciaenyiomuil roz. Iludpsl
«2022» Ha 000:KKe KaJleHmapsa ObLIM HapHCcOBa-
HBI TaK (CM. QOTO), UYTO UX TPYLHO OBLIO He IPU-
HATH 3a HEIIOHATHOE «CJIOBO» 2ozz. Ecim m Haj-
nuch «2023» BBITIOJHUTH B
TOM }Ke MaHepe, HaBEPHAKA
MHOTUe IIPOYUTAIOT e€ KakK
2023.

27. 3TO moxrcem conv unu caxap, a eu,é 3TO
Mmoxcem 0sepv unu okno. Kaxoe cnoeo mot 3amenu-
au na ITO?

CoJsib 1 caxap MOTYT PACTBOPHUTHCA, HAIPUMED,
B TEILJION BOJe, a IBEPHh U OKHO MOT'YT PACTBOPUTH-
cs1 (To eCTh IMIMPOKO PACTIaXHYTHCA), HAIPUMED, OT
CUJIBHOTO IIOPEIBA BeTpa.

28. HesHnaiika ymeepicOaem, ymo 60 2 auue
MH. 4. NOGEAUMENbHO20 HAKJIOHEHUS 6Ce PYCCKUE
21020716l 3AKAHYUBAIOMCA HA -me. SHAUKA ¢ 3mum
He coznacen. Kmo npae? Ecau Bot cuumaeme, umo
Hesnaiika, kpamio noacrume novemy. Ecau Bot
cuumaeme, umo 3HalUka, npueedume xoms ObL
00uH npumep, no0meepicOarULULL e2o MHeHUe.

Hesnaiika 3amern, 4To Bo 2 jiuiie MH. 4. II0OBe-
JIUTEJILHOTO HAKJIOHEHUA BCE PYCCKUE TVIATOJIBI CO-
Iepekar -me: 6ydvme 30oposest!, 6xodume!, zoeopu-
me! u rak ganee. Mosozern! Ho Hesualixa He ObLI
0b1 Hesnaiikoii, ecau ObI He IpPeBpaTUJ BepHOE
yTBepJKJeHue B INIYIOCTh. Belb B PyCCKOM SI3BIKE
“MeeTcs CKOJBKO YIOJHO BO3BPATHBIX IUIATOJIOB:
ecmpewamuvCsa, CMeAmdvbCs, NnogepHymouvcs... Taxr
YTO JAKe He COMHe8alimech: MpaB CHOBa 3HAMKA.

29. IIEJ — 3, A — 2, PU][ — 1. Hmoezo 14. Ha-
nuwume 3mo mpyoH06bL206APUEAEMOE CTLOEO.

ITockomsky 33+ 22+ 1 Kak pa3 u Oyger 14,
OueBUAHO, OykBEI I1, E u JI BcTpeuaroTcs B MICKOMOM
cJyioBe 10 3 pasa, OykBa A — 2 pasa, a OykBel P, I u
I — mo omaHOMY pasy. OTciozia y:xe HETPYIHO BBIUIIC-
JINTH, UTO PeUb UJET O CIOBE napannienenuned, Ko-
TOpOe, NeHCTBUTEIBHO, JasKe «B OJUHOUKY» BIIOJIHE
COHIET 3a TOBOJILHO CJIOYKHYIO CKOPOTOBOPKY.

=28

30. Onumnuada no pycckomy A3viky, 3ada-
ua Ne 30. Om KaK020 HEHCKO20 UMEHU s8Jsen-
csa Yymenvwumenvuoim ums 2 Onpedeaume,
Kakoe 4-6yK6eHHOe UMA Mbl NPONYCMULU, U OM-
éembvme HA 60NPOC.

B mepBbIll MOMEHT 3ajaua KamkeTcs Hepellae-
MO#1. 4-O0yKBEHHBIX JKEHCKUX YMEHBIINTEJIbLHBIX
uMéH mecartku: Puma, Jlusa, Mawa... Ho ob6pa-
TUM BHUMAaHWE Ha 3arajouHyio (pasy, B KOTOPOit
3a4eM-TO YIIOMUHAETCA «OJUMIINALA II0 PYCCKOMY
SI3BIKY», XOTA HAIl KOHKYPC — MMEHHO KOHKYpC,
Jaske W He oquMnuaaa. Heyskeau cJaoBo orumnua-
0a MOsKeT OBITH }KeHCKUM mMeHeM? OKasbIBaeTcs,
npekpacHo MoxkeT. VIMdA 3TO OUeHb [peBHee: caMol
3HAMEHHUTOH ero ooOJagaresbHulein obnia Oumm-
nuaja ONHpCcKasd, MaTh IIOJKOBoAIla AJeKcaH-
apa Maxkegorckoro. IlomaB B pycCKUil sIBBIK, MM
Onumnuada MOTYINIO U YMEHBIIUTEJIbHYIO (Hop-
my — Jluna. Taxk, JIunoi niu JIunoukoit pogurenun
30ByT repouHio mbeckl A. H. OctpoBckoro «CBou
Jiogu — courémcsa» Onumnuany CamcoHOBHY Bosib-
uroBy. He 3a0biTO 9TO MMs U ceiiuac: HaIpuMmep,
neBulla u TesaeBenyiias Omumnuana BanepbeBHa
Terepuu yacTo HaswIBaeT cedd Jluna Temepuu.

B HAIII KOHKYPC, III TYP

(«KBanTur» Ne 11, 2022)

11. Cepéica cuumaem mecmo 6 camonéme ydoo-
HbLM, eCAU OHO Y OKHaA unu y npoxoda. Kaxicovii
pa3 mecmo emy 6vibupaem KomMnviOmep CAYLai-
Hbtm 00pasom. Camonémol 6GbL6arom mpéx munos,

e, —
epoamoens qnnnnnn T

KaxKozo muna
nonacmo Ha

ydo6rnoe mecmo il HIEH  oomoon HEHHH
b6onvue 8cezo?

A 8 KaKom — meHbUle 6cezo?

OTtBeT: 60JIbIIIE BCETO — BO BTOPOM, MEHbIIIe BCe-
T0 — B TpeTheM. B mepBoM camosiéTe B pARY YAOOHBI
4 mecTta u3 6, Bo BTopoM — 6 13 8, a B TpeTbeM — 6
u3 10. B mepBoM camosiéTe BEPOATHOCTD IIOTIACTh Ha
ymo6Hoe MecTo paBHa 4/6, Bo BropoM 6/8, B TpeTh-
em6/10,26/10<4/6<6/8.

12, Bapon Mwouxzaysen ymaeprcdaem, 4mo no
ez0 uepmenxncam neuvb, U300PAHCEHHYIO HA PUCYH-
Ke cneea, paspesdanu Ha 10 pasHbix wacmeil u u3
amux wacmeil CAOHCULU
newb,  U300PAHCEHHYIO
Ha pucyHke cnpasa. He
owubaemcs au 6apon?




Oreer: _| |_ |_
0apoH mpas,
CM. PHCYHOK. |_I L] — 1

a2 .

13. Ha 6ntode nexcam nupoxku ¢ Kanycmoi,
Kapmowkoi u abaokamu: 0osbUle 6cez0 — C Ka-
nycmot, a meHvwe 6cezo — ¢ abaoxkamu. LIkony-
HUKUW no o0Homy nodxodam u Gepym no o0HOMY
NUPONCKY, NPULEM MO20 COPMA, KOMOPO20 6 3Mmom
Momenm Ooavuie 6cezo, A eciu MAakKoi copm He
00uH — 1106020 U3 maxux copmos. Bckope oxa3sa-
JLOCb, UMO NUPOHCKOE C A0NOKAMU CMOJLLKO, CKOJb-
KO 6cex 0CmMaJibHbLX, NPUYEM 6Ce MPU COPMA ew,é
ecmb. MoxcHo au onpedenumov, CKOLbKO 6 3mom
MoMeHm Ha 61100e NUPOHCK08 Kaxcdozo copma?

OtBer: 1a, 1 TUPOKOK ¢ KamycToii, 1 ¢ Kap-
TOWIKOM, 2 ¢ gbmokamu. IIIkomsEMKY OyayT OpaTsh
CHauaJia MIPOKKYU C KAIlyCTOH, a IIOTOM TO C KaIly-
CTOI, TO C KapTOIIKOM, IIOKa KOJMUYeCTBa IINPOK-
KOB BCeX TPEX BUJOB He CpaBHAIOTCA. [lasibille OHU
OyzyT OpaTh DUPOKKU BCEX TPEX BUJOB IOOUEPEN-
HO. 3HAUUT, €CJIHU B KOHIle X MHPOKKOB ¢ A0JIOKA-
MH", TO C KaIlyCcTO# u KapToIKoit — mo x — 1. ITo ye-
JgoBui x=(x—1)+(x—1), To ecTp x=2.

14. PagHoCmMOPOHHUT MPey20NbHUK CO
cmopoHol 3 pazdbum Ha 9 pagHOCMOPOH-
HUX MPeyzonibHUK08 co cmoporoil 1 (cm.
pucynok). Paccmasvme 6 Hux wucaa om
1009 (no o0HoMmy wucay 8 mpeyzonbHUK)
mak, 4¥mo0bL CYmma vucen 6 aAr00M pas-
HOCMOPOHHEM MPeYyzonbHUKEe CO CMOopo-
HoU 2 6bLa K6a0pamom uesozo Hucaa.

OTBeT: CM. PUCYHOK.

15. ¥ Bacu crnomanace 2010600MKQ «3MeUKA
Pybura», cocmoawas u3 24 odunarxosvix mpe-
yzonvroix npusm. Kaxcdas npusma — amo noano-
sunka kyourxa 1 X1X1. H3 16 makxux noayxyou-
K06 OH CKJleu 8 pas3niuiHvlx Queypox mak, KaK Ha
gdomo. Cmoxcem nu Bacs u3 amux 6ocomu Quzy-
POK cnoxcumob Kyo 2X 2 X 22

Hhiu g

OtBer: Her. Bce ¢urypxu, Kpome KyOuKa
1X1X1, pacmoso:keHbl BHYTPHU apajljieenuinena
1X1X2 rak, 94T0 UX HOJTYKYOUKY JIE3KAT B PA3HBIX
eIMHUYHBIX KyOUKaX IapaJjesenuiena.

Ll L
ALACTED

Uk Syl
IIpenmonosxum, uTo Kyo 2 X 2 X 2
YIAJIOCh CJOKUTHL M3 3TUX (PUTYPOK.
Packpacum ero B ImaxMaTHOM IIOPSIKE.
st 1F000T0 M3 ceMU KyCOUYKOB 3MENKMH,
KpoMe KyOuKa, OI1H U3 €T0 MOJTYKYOUKOB IIOIIaIET B
0eJIyIo 4acThb, APYTOH ero MoJyKyOuK — B KPacHYIO.
Taxum obpasom, mia Kyomka 1 X 1 X 1 ocramercs
MIPOCTPAHCTBO, COCTOAIIEE M3 OJJHOTO OEJIOT0 IOJIy-
KyOuKa u ogHOTO KpacHoro. Ho 9To HEBO3BMOMKHO,
TaK KaK B IIPUBEIEHHONM pacKpacKe Ky0a KasKIbIi
eIVHUYHBIN KyOUuK JIn00 OeJbIil, 11160 KPACHBIH.
B IINKOBOE 3AHATHUE («Ksantur» Ne 12, 2022)
IIycth cymMMapHass [OJIWMHA BePTUKAJIBHBIX
OTPEe3KOB CeTKU BHYTPU MHOTOyTroJbHUKA M paBHA
B,,,,- Tak Kak 10 yCJIOBUIO HU OJJHA U3 CTOPOH He
UIET TI0 INHUAM CEeTKH, Iomans M pasna B, .+
+0,5:0=B,,,,. AHaIOTHYHO, BTa e ILIOWAMIb
pasna B, ,+0,5:-0=B, .. [Tostomy B, =B, ..
B I'PEUYECKAS KHUTA («KBanTur» Ne 12, 2022)
AsTop — Hurxomait I'oronb, mpoussegeHue —
«IIIunens». Ha o00s0:KKe yKa3aHbI TEePEBOTUUK
(cp. co cimoBoM «Meradopa» — MCIIOJIb30BAHUE
CJIOBA B IIEPEHOCHOM 3HAUYEHUU) U XYAOKHUK (CP.
CO CJIOBAMHU «HKOHA», «HUKOHOrpapusi»).
B N3MEHYUBOE CEP/IIIE
(«KBanTux» No 12, 2022)

SZIRC N/ AN
g Sy

5 6 A8 .

Il CO3BE3JIUE BJIN3HEIIOB
(«KBanTHE» Ne 12, 2022)

MpgI He BUAUM 3BE3IBI JHEM H3-3a IPKOro Heba,
ocseménnoro ComuileM. IHaue MbI ObI YBUAEIU, UTO
B mpezesax nua CoJrHIle TPaKTUUYEeCKU He MBUKETCS
Ha (hoHe 3BE3, a 3a I'ofi — JIeJIaeT OOUH KPYT Ha GoHe
cosBesnuii. Ilosocy Ha 3BE3AHOM Hebe, IO KOTOPOI
nBu:kercsa CosHIle, HA3LIBAIOT 30UMAKOM U OEJIAT

t PLECHERg | et
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Ha 12 yacreil («3HAKU 30AMaKa», X HA3bIBAIOT TaK
JKe, KaK CO3Be3Usd).

ToBopAT, YTO UEJTOBEK POAUIICA «IIOJ 3HAKOM
BausuenoB», eciu CoJsiHIIE B IeHb €0 POXKAEHUSI
HaXoOAUTCA B 3TOM 3HakKe. To ecTb B eHb pOXKIe-
HUA YeJIOBEKa «ero» CO3Be3[ue IMOJHUMAETCA HaJ
TOPUBOHTOM NTHEM, BMecTe ¢ CoTHIIEM, U, KOHEUHO,
€ro He BUJHO. A XOPOIIIO OHO BUJHO IIPUMEPHO Ue-
pes noaroxa, xkorga CosHIlE YXOAUT B IPOTUBOIIO-
JIOKHYIO TOUKY 3BE3mHOTrO Heba. To :Ke BepHO 1A
BCeX 3HAKOB 30/IMaKa, He TOJIbKO JJid BinsHenos.
B IIAPL-JINCTHUR, UJIX YTO KAPTOIIIKE —

PYBYMUK, TO YEJOBERY — XOPJIA

Konwuku kpvlacosHuka u bapbapuca — BUAOU3-
MeHEHHBIE JUCThA IIaBHOro mobera. Hopmasibubie
JINCTbs, 3aHUMAaIOIIUecsa GOTOCUHTE30M, Pa3BUBa-
I0TCA Ha 00KOBBHIX Noberax. Konwuku pobunuu —
9TO MPUIUCTHUKU, IPUTATKN B OCHOBAHUM JINCTA.
CaMu JUCTHbA MMEIOT HOpMaJibHOe cTpoeHue. Ko-
N0YKU KAKMYCca — 3TO BUAOU3MEHEHHBIE IT0YeU-
HBIE Yelllyu, PaKTUYecKu, TOKe JTUCThs. Kon0uKU
WUNOBHUKA — 9TO IIPOCTO BHIPOCTHI KOPBI; OHU pac-
TOJIOJKEeHBI Xa0TUYHO, 0e3 MPUBA3KU K JUCTHIM.
Konwuru eneduduu — sro noberu. Ho B oTinuume ot
KOJIIOUeK OOAPBIIIHUKA, OHU Pa3BUBAIOTCA HE Ha
MOJIOZABIX ITo6erax, a Ha CTBOJIE U3 CIIANINX IIOYeK.
U npu saTom camu BeTBATCA! KONI0UKU wepmonoo-
Xa — 9TO OJpPeBeCcHEBIINe KOHUMKU IIPOBOAAIINX
OYYKOB JIUCTA (KUJIOK).

H XLIV TYPHUP I'OPO/J10B.
Ocennunii Typ, 8 -9 Kiaaccsl

BasosBslit BApHaHT

1. OrBer: Henbas. [[omycTUM, 3TO YAaJIOCh.
Yucsa B coceJHUX yIIaX pasjaudyaiorcsa Ha 1, Tak
KaK KajkJoe M3 HUX AOHOJHAeT YeThbIpe KJIeTKU
MeXKIy HUMU 0 npamMoyroabHuka 1 X 5. Ilyers a —
HanMeHbIIIee Y1 CJI0 U3 YII0BEIX. Toraa B coceiHUX
C HUM yTJIax cToAT uucjaa a + 1. IIporuBopeune.

2. Orser: ma. Paccmorpum manuegpom 1 =

1..1
= . Ecau n geaurca Ha k, To 1n IeJINTCS Ha IIa-

: I_Lﬁﬂ“!—jtsﬂ g U ©

nnHrzLLpOM 1,, n yacTHOE — MAIUHAPOM, COCTOAIIUN
U3 eIUHUI], Pa3AeJIEHHBIX rpynmnamMu us k—1 my-
aeii. Ocrasoch BEIOPATh YHCJIIO N, MMelolee 0ojee
100 coOcTBeHHBIX HeanTesel — HanpuMmep, 2101,

3. Otreer: 40°. Tak Kak yIJIbI
A, C, E paBHBHI, BCe KacaTeJbHbIE 4
K OKPY/KHOCTH W3 JTUX BepIINH
PaBHBI.
Hble M3 BepPIIMHLI B TOXXe paBHBI,
TpeyroabHuK ABC paBHOOenapen- £ D
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ITocKOIBKY KacaTelb- c

HBIN, u TpeyroabHUK CDE To)Xe (QHAJOTHYHO).
Ho /B + 4D =540°—-3-100° = 240°, moaromy
/ACB + LECD = (2-180° - 240°) : 2 =60° a
L/ ACE =100°-60°=40°.

4. OrBer: Het. [IycTh yrasocs pacKpacuThb Yuc-
Ja B CUHMWU, KPACHBIA M 3eJE€HBIN IBeTa. MOXKHO
CUUTATh, UTO YMCJIO 2 cuHee, a 4 He KpacHoe. Bosb-
MéM KpacHoe unco k. Torna 2k 3enéuoe, a 2 - (2k)
KpacHoe. C Ipyroii CTOpOHEI, 4k He KpacHoe.

5. OrBer: mosxer. O0o3HaunmM MOHeTHI A, B,
C, D, E, F, G, H. Ilera ornaér H u upocut Bacio
cpaBuutb A+Bc C+D.

1) Becs1 B paBHOBecuu. Torma A, B, C, D HacTo-
amue (Kaxkad ObI MOHeTa Hu JocTayiack Bace). Ilers
otnaér G 3a cpaBHeHUe A ¢ E. Eciu ux Beca He pas-
HbI, TO F HacrosAmas, a nuHaue E HacTosIIasd.

2) A + B taxenee. Torna E, F, G Hacrodalue.
Ilera ormaér D 3a cpaBHeHUe A ¢ B. Eciu ux Beca
He PaBHEI, TO 60JIee JIErKasi U3 9TUX JBYX U MOHETAa
C HacrogaIue, a uaaue A u B HacTodlue.

Cayuaii, xorma C+ D Ta:xeee, aHAJOTHUYEH.

Ciro:xHBIIl BADUAHT

1. OrBet: 99000 kM. Ouernka. IlycTh paccTos-
Hue ot Iletu 1o Bacu pasHoO s, a cymMa pacCcToOAIHUN
ot Iletu g0 ocranbubIX 98 npyseit paBHa S. Torma
s+ S=1000. ITo HEpAaBEHCTBY TPEYTOJIbHUKA CYyM-
Ma paccroaHui or Bacu g0 98 npyseit He 6osbIiie
98s + S, mosTomy Bacs He MOT mOJMYyUYUTH OOJIbIITE
$+98s+S=98s+1000<99000.

IIpumep. Bce, kpome Bacu, :KUByT B OLZHOM TI'O-
poze, a Baca — 8 1000 kM oT HUX.

2. a) Oreer: moxHO. Hampumep, 19 + 199 +
+1999+...4+199999999 =222222212.

6) Orser: O miu 1. ITpumep c Hyném: 1 +19=
=20; npumep c 1 nau Beime. ITokaxkeMm, UToO APYyrUX
BapMaHTOB HeT. YMCJIO HA KAPTOUKE PABHO PAa3HO-
ctu Buga 20...0—1. Cymma unuces Ha N KapTOUKax
paBHa D— N, roe D — unucyao, 3anucasaoe N n1BOIi-
KaMU ¥ KAKUM-TO KoJarmuecTBOM HYyJeli. [IoCKoIbRY
N>1, B3anucu N mensine N nudp, a B 3anucu D —
He Menbllle N. ITosTomy KosimuecTBO UM B 3aIu-
cu D— N u D onnaakoBo. CpaBHUBas TG PHI UKCET
D— N u D cneBa HampaBo, HAWAEM II€PBOE OTJIH-
yue. ¥ D— N sra nudpa mespuie. Ho ymeHbIIIUTE-
cs MOTIJIa TOJABKO ABoiika g0 0 muau mo 1.

3. Otmer: wor, F
CM. IIPUMEPHI cIpa-
Ba. Ha BTOpom pu-
CYHKe CyIl[eCTBEHHO, | ¢
YTO HA OOHOU IIpPs-
MOM JIEKUT TPOUKAa




Touexk A, O, A', Tpoiika Touer B, O, B' u Tpoiika
Touek C, O, C'.

4. ITycts cTOpoHa KJIETOK nocku paBHa 1. Or-
MeTUM LeHTPHI HAauaJIbHOU KJIETKU U BCEX KJIETOK,
IO KOTOPBIX JIaZbA MOYKET NOOpaThCA 3a OGUH WJIN
HECKOJBKO XO0Z0B. IIpoBemém uepe3 HUX CHHUE
IIPAMBIE TapaJIeIbHO JUHUAM ceTku. Ob6pasyerca
BCIIOMOTAaTEeJbHAA CUHAA CETKA, Pa3buTas Ha KJIeT-
KU co cTOpoHOU n. Ecam naapa nmpeirajga u3 KJIeTKU
A B KJIeTKY B, coequHUM UX IeHTPLI OTPE3KOM. ITHU
0TPe3Ku 00pas3yIoT 3aMKHY ThII MHOTOYTOJIBHUK; €70
BEPIINHBI JIEKAT B y3JaX CHHEHN CeTKH, a CTOPOHBI
UAYT [0 JUHUAM cuHell ceTku. I[losTomy mionanb
MHOTOYTOJIbHUKA KpaTHa n? (myctb an?). ITepumerp
KpaTeH 2n (Begb WIaTW JIAAbU KPATHBI N, IPUUEM
CABUTHX JIaAbU BJIEBO KOMIICHCHUPYIOTCA COBUTAMMN
BIIPaBO, a CABUTH BBEPX — CABUTAMU BHU3).

ILnomank cocTouT M3 YEPHOM 1 6esioi yacTei.
Pa300béM KOHTYpP MHOTOYTOJBHUKA Ha OTPE3KU
MeXKIy y3jaamu cuHeil ceTku. K Kakgomy ma HUX
CHAPYIKU IpUjeraet uépHas MPAMOYroJbHAA IIO-
JIOCKAa ITUPUHBI % Eé miomans paBHa % Tak xkak

YMCJIO TAKUX IIOJIOCOK YETHO, X 00II[asd ILIOIALb —
1IeJioe YUCJIo, KpaTHoe 1 (myctsb bn). Ho aTa «ob01mas
IJIONIAAb» He COBIANAET C YEPHOH ILIONMIAAbIO BHY-
TPU MHOTOYrOJIbHUKA. HecoBnaseHns BOSHUKAIOT
13-3a YEPHBIX KJIETOK B yIJIaX MHOTOYTOJbHHUKA:
ecsiu yrou paBeH 90°, IIOJIOCKY ITePEeKPHIBAIOTCSA 110
YyeTBEePTU YEPHOM KJIeTKHU; a npu yrie B 270° BHY-
TPU OCTAETCS YEeTBEPTh KJIETKU, He IMOKPBITAS II0-
JIocKaMu. BHeIlllHMe yIiIbl MHOTOYTOJIbHUKA PABHBI
190°, a IOCKOJIbKY CyMMa BHEIIHHUX YIJIOB paBHA
360°, pueruux yrioB B 90° Ha 4 60JIbllle YeM BHEIII-
Hux yriaoB B —90°, To ecTh BHyTPeHHUX yIioB B 90°
Ha 4 Gouibiire, yem yriioB B 270°. tak, uépHas I1JI0-
agb BHYTPU KOHTYPa MEHbIIE ILIOIIALN IOJIOCOK
Ha 1. 3HaumuT, yépHAA IJIOMAAb BHYTPU MHOTOY-
roabHuKa pasHa bn—1, a 6esasa pasHa an?—bn+1.
Ho sra miomaas paBHa YMCIy O€JIbIX KJIETOK!

5. OrpasuB TOU-
Ky X OTHOCHUTEJIbHO
cepenuuasl AB, T1O0-
ayuum TOoukry K, je-
JKalryro Ha OoJblneit
nyre AC onucaHHON
OKPYKHOCTU [E€BSATHU-
yroapbHUKa (BIIMCAH-
HBIL yroJi, OIHparo-
muiica Ha xopay AB,
paBen 20°,a / KBA =/XAB=/YBC-20°<160°—
—-20°=2CBA.) Nanee, /KCB=/KCA+/ACB=

Ei) Tl
= /KBA+ 20°=/XAB+ 20°= £YBC. 3uauwur,
AKCB = AYBC. Ilostomy Touka Y CHUMMETPHUY-
Ha Touke K oTHocuTenbHO cepeamubl BC. Amna-
JIOTUYHO TOUKMU Z u T cuMMeTpuuYHBI Touke K OT-
HocuteabHO cepenud CD u DE cOOTBETCTBEHHO.
3uauur, Touku X, Y, Z, T mexaT HA OKPYKHOCTH,
MOJIy4Yalomenca u3 OKPyKHOCTH, IPOXOAAIIEH ue-
pes cepeauHLI CTOPOH NeBATUYIOJIbHUKA, TOMOTE-
Tueii ¢ neaTpoMm K u KoadduiimenTom 2.

6. OrBer: =Her. Ilycte N=2, M =1008. Yucao
M xpartao 16, mosTomy Bce mosyueHHBIe Ilereit
ypcJa JaloT ocTaTokK 2 mpu geseHun Ha 16. Yuc-
JIO ¢ cyMMOH 1udp 2 mpeacTaBIsIETCA KaKk cyMMa
IByX cremenei gecarku. Cremenn 1, 10, 102 1 103
maroT ocratku 1, 10, 4 u 8 npu genenun Ha 16,
ocTaJIbHbIE cTeneHu KpaTHbI 16. OcTaTok 2 MOMKHO
MOJIYYUTh JUIIL AByMs criocobamm: 1+ 1 mim 10+
+ 8, ouu coorBeTcTByIOT yncaam 2 u 1010. 3uauwnr,
Ipyrux unuces ¢ cymmoii mudp 2 Ileta me momyuur.

7. MOXHO CUNTATD, UYTO JETEKTOD BBHITAET CyM-
My HOMUHAJIOB (AJbULUBLIX KYIIIOP B IIPOBEPs-
emoM Habope. IlepBas mpoBepka — Bech HabOp —
IacT CyMMy S HOMHHAJIOB BCeX (DAJIbIINBBIX.

a) Bropasa mpoBepka — Bce KYITIOPHI, M€Hb-
e g,
(anbIuBas, MOITOMY KYyIIOPbI ¢ HOMUHagIamMu X
u S—X danplIuBeIie.

3ameuarnue. Bo BTOpyio IpoBEPKY MOXKHO OBLIO

B3ATH 10 KyIIOpe U3 KasKJ0M Iaphl ¢ CYMMOI S.

6) HazoBEéM KyIIOpHI 1 UKCJIA, MEHBITTE S men-

2

KUMU, a OCTAJIbHBIE — KDYNHbLMU. K

Bropasd npoBepka — Bce MeJIKMe KyIIIOPBI — 1acT
yucyo M. Teneps usBecTHa U CyMMa HOMUHAJIOB
K=S—- M kpyuHBIX (aJbIINBLIX KYyIIOp. 3ame-
TUM, YTO (DAJIBITUBLIE €CTh U CPENU MEJIKUX, U CPe-
IV KPYIHBIX Kymiop. IIosToMy BOSMOIKHEI IBa BUAA
Tpoek parpmuBeX Kymwop: (M, M,, K), rae uncna
M, n M, menkue ¢ cymmonn M, n (M, K, Kz), rme
K, u K, xpynusie ¢ cymmont K, a M mesikoe. u

Tperbs mpoBepKa — BCe KYIIIOPbI, MEHBILINE 5,

PR | e

— mact uucio X. B saTom HaGope pOBHO OfHA

K
1 BCe€ KDPYIIHbI€, MEHBIIINe 90 AacCT 4YHCJIO X.

Bugzo, uto B sTOM Habope POBHO OAHA (PaJIbIIIN-
Bas Kymiopa. [losTomy, ecau X MesKoe, TO TpOoHKa
damsmuBbix — 910 (X, M — X, K), a eciiu KpyIHoe,
T0 — (M, X, K-X).

3ameuanue. Bo BTOpPyIO IIPOBEPKY MOMKHO
B3ATh HAMMEHBIIYIO KYHIOPY OT KaKION TPONKHU
¢ cymMmoii S. B TpeTbi0 MPOBEPKY MOYKHO B3ATH IO
OTHOM KyHIIope M3 KasKI0M Imaphbl MEJKUX C CYMMOTA
M u u3 KasKJI0¥ maphl KPYITHBIX ¢ cyMMoi K.
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HaLl

o KOHKYPC

IIpurnamaem Bcex mompo6oBaTh CBOU CHUJIBI B HAIIIEM
3aoHYHOoOM viaTevMaTmHecKoM KOHKypcCce.

Bropoii aran cocrout 13 ueTbIpeéx TypoB (¢ V mmo VIII) u ugér ¢ suBaps mo ampesb.

BrichinaiiTe pemerusa 3aga4u V Typa, ¢ KOTOPBIMU CIIPAaBUTEChH, He MO3AHee 5 heBpasid
B cuctemy npoBepku konkurs.kvantik.com (nuctpykmnusa: kvan.tk/matkonkurs), au6o
3JIEKTPOHHOM mouToi mo aapecy matkonkurs@kvantik.com, 11160 06BIYHOM ITOUTOM 110
anpecy 119002, MockBa, b. BaracseBckuii ep., a. 11, :xypaaa « KBautug».

B nuceme Kpome uMeHU U aMUINU YKAXKUTE TOPOJ, IIIKOJIY U KJIACC, B KOTOPOM BbI
YUUTECH, & TAKKe 00pPaTHBIN OYTOBBIN aJipec.

B KoHKypce Tak:Ke MOTYT y4acTBOBATh KOMaHbI: B 9TOM CJIyuae IIPUCHLIAETCA OJHA
paboTa co CIIMCKOM y4acTHUKOB. MIToru cpeu KOMaHI MOABOAATCS OTJEJIBHO.

3azauy KOHKypca IleYaTalTcd B KaKJAOM HOMepe, a TakKe INYyOJMKYIOTCA Ha cauTe
www.kvantik.com. YuacTBoBaTh MOXXHO, HAUMHAaA C J000T0 Typa. [lobeguTresneit Ky T
IUILIOMBI :KypHasia « KBauTuk» u mpussl. sKemaem ycmexal

VvV TYP

-

Hmo-mo 9 sanymancs.
A Mot Boodwe B kakom 8
BazoHe edem?

21. B moe3zne HeUETHOE KOJIMYECTBO Ba-

MOHOB, IIPUYEM MEMKIY CPEIHHM U Celb-
MBIM II0 CUéTy — ABa BaroHa. CKOJIBKO Bce-
ro BaroHOB MOKET OBLITL B 3TOM moesze?
VEKaxXuTe BCe BAPUAHTHI U JOKAMKUTE, UTO

Q:[pyrnx HeT.

A Yy MeHa

------ - Boodwe

 Bow umo
noAYHUADCE

~

22. KBauTHUK 3aMeHNJ Bce IMUMPHI 1 3HAKU
apu@MeTHUeCKUX OEeMCTBUI B JIEBOM UYACTHU
BEPHOrO paBeHCTBa OyKBaMu (OZWMHAKOBBIE
CUMBOJIBI — OMVMHAKOBBIMU OyKBaMu, pas3HbIe

CUMBOJIBI — pas3HbIMu). MoOr Jiu OH HOJYYUTH
sanucs ABCABCA = 20237 )

C HOBbIM IOROM!




KDHKVPC OJ1IVIMIELIVIA,

Agropsr: Tatbana Kopuemkuna (21, 22), Amexcauaap Tonmaues (23), Cepreii [Tonoskos (24), Bopuc @penkun (25)

Hy ¢ makusmu -mo

23. Baca caoXua KBaApaTHBINA JIHCT HOMHUUAMU o meda
fyMary Tak, KaK IOKAa3aHO HA PHUCYHKe. B2 morgimimea

Oxaszajoch, 4TO YeThIPe OTMEUYEeHHBIX TPe-
yroJbHUKA paBHbI. Ilocje aToro mpumén
Iletss u cmenan pa3pesbl BIOJb KUPHBIX
MyHKTUPHBIX JIUHUI, a 3aTeM Pa3BepPHY.I
JIMCT U cKasaJs Bace, 4To y HEro Toxe Io-
ayunicsa kBaapat! He omu6esa i [Tersa?

I
1
I
|
,l//

K.Barmuk, mede Hado
omdoxHyme. TTowiau

24. KBaHTUK HammcasJ Ha KaKJIOU IpaHu’
Ky0a IeJsioe 4umcJio (Bce IIECTh YKCEJI pas-
suuHsl). IloToM B KamK0# BepIIuHe OH Ha-
IMUcaJl CYMMY YMCEJ Ha TPEX COAEP:KAIIUX
9Ty BepIIMHY rpaHax. HoyTuk BwImmcas
IMOJIy4YeHHbIe BOCEMb CYMM B PsJ IO BO3-
pactanuio. Moryio Ji1 MOJYYUTHCA TaK, UTO
BCEe Pa3HOCTU MEXKAY COCETHUMU UUCIAMU
B 9TOM PAIY OJMHAKOBBI?

25. Ha ocTpoBe B pasHBIX MecTaX €CTh
IIpUCTaHb, KPEIOCTh U epeBHs. PaccTossHue
110 IIPSIMOM OT IPUCTAHU IO KPEIIOCTU PABHO
3 KM, OT KPeImoCTH 0 JePeBHU — TOKe 3 KM.
ITerst monmyums mOoCTOBEpPHBIE CBENEeHUSA, UTO
Ha OCTPOBE 3aphIT KJana. VI3BeCTHHBI paccTos-
HUS TI0 IIPSAMOM IO KJIaa OT IPUCTAHU, Kpe-
noctu u nepeBuu. Ilersa Hameén Takoe mecTo,
HO He OOHaPY:KUJ HU KJaja, HU CJIEeI0B Ipe-
IBITYITNX PacKomoK. CKOJIBKO KUJIOMETPOB
OT IIPUCTAHMU 0 JePeBHU?

He nodckaxeme, mym

20e-mo nodausocimu
packonku JoAKHE
dbimp?

Xynoxuuk Hukosait KpyTukos




Adgtbaeid

KWAPMAA

3auem cTpouTenu yknagbiBatoT
KUPNU4YM Ha NOoAAO0HbI KENTOYKON Y,
XOTS Takaa Yykrnagka Tpebyer
bonblie Tpyda M BPEMEHU, YEM
OOblIKHOBEHHaA?
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