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151 r'oHBbIX (PU3NKOB. ONBITHI
1 pa3BJieueHus (COOPHUK)

N3narensctBo «<PUMUC»



Ilepeasman . .

Js1 1oHbIX (pus3rKOB. OMBITH U pa3BiieueHus (COOPHUK) /
A. . Tlepenbman — MznatenbcrtBo «PUMUC,

Bariemy BHUMaHUIO TIpejiaraeTcsl BTopasi KHUra U3 COCTaBJIEHHON HAMU

CEpUM HEKOT/Ia IMPOKO U3BECTHBIX MPOM3BEACHUN MOMYJIsIprU3aTopa HayKu

u nenarora Ilepensmana f. U. IlepBoii B cepun craia KHUra «/1s 1oHbIx
MaTeMaTuKOB. Becenbie 3amaun».Padora « /17 10HbIX ¢pu3nkoB. ONBITH U
pa3BiieueHUs» MPeIHA3HAYEHA COBCEM IOHBIM HCCeAoBaTelisiM nmpupoast. [1o
cnoBam Ilepenbmana . U., «...TO, UTO MOXET MMOYEPIHYTh U3 HEE YUTATEIIb —

erie He (pU3KMKa, a TOJIBKO MpeaBepue K Hel» . KHura, kotopyio Bel nepxure

B pyKax, IOMOXET pacHIMpUTh KPyro3op pedeHKa, MO3BOJIUT 000TaTUThCS

HOBBIMU 3HAHUSMH O TIPUPOJIE U TPOOYAUT YMEHHE TBOPUYECKU MBICIUTh. 37eCh
MPEACTABJICHBI JIETKWE 711 BBIMIOJTHEHUS OMBITHI, KOTOPBIE MOKHO MPOJIENATh C
OKpYKalOIMM Hac TipeaMeTaMu. 3a0aBHbIE NICTOPHUH, YBJIeKaTeIbHbIC 3a/1a4H,
NapagoKcaIbHbIE COMOCTABJIEHUS IOMOTYT MIPUBUTH UHTEPEC K MO3HAHUIO
OKpykarolero Mmupa.MaTepuas HalmMcaH B )KaHpe 3aHUMATEJIbHON HayKH, COIEPKUT
KJIaJIe3b MOJIE3HBIX TEOPETUUECKUX U MTPAKTUUECKUX 3HAHUM U TIpeHa3HAYEeHA

JUIS1 yYAIUXCSl CPEeTHEN IIKOJIbI U UX POJUTENIEH, ISl yUuTesIer U BCceX TeX, KTO
COXpaHUJI B cebe CTOCOOHOCTh YAMBIIATHCS OKpYKalommeMy Hac Mupy.B kHure
MpeCTaBJICHHI ellle ABe padoTH aBTOpa: «He Bepb cBoMM rnazam!» u «Pa3piieyeHne
CO CITUYKaMU».

© Ilepensman 1. .
© UzparensctBo «PUMUC»
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AxoB Ucuaoposuu Ilepeabman
{51 oHBIX (DU3UKOB. ONbITHI B Pa3BJIeYeHHA

IIpeaucaosue

OTa KHUKEUKa MpeJHa3HavYaeTcs Ui TeX, O KOM FOBOPUT ee 3arjiaBue: [UIsl IOHbIX (PU3UKOB!'.
KoHeuHo, To, 4TO MOXET MOYEpIHYTh U3 Hee YUTaTelb — elle He (pU3MKa, a TONBKO MpeJiBepue K
Heid. Co3HATeNIbHO BBINOJIHSS OMTUCAHHBIE 31ECh TPOCTENIIINE OMBITHI, IOHBII UCCIIEI0BATENb TPUPOIbI
o0Ooraraercs JIMIIb HOBBIMHU /151 HEro (haKTaMy 1 HaOMIOICHNSIMH, 3a11ac KOTOPBIX TIOHAI00UTCS eMy
BIIOCJIEICTBUH, IPH CUCTEMATHUECKOM U3yUYeHUH (PUBUKHU.

Bce ombIThl, O KOTOpHIX paccka3aHO B KHIKEUKE, BHIOpPAHBI M3 YKClIa HauOoee JIerKuX JUIs
BBITIOJIHEHUS1; OHU MPOJIEJIBIBAIOTCS TP MOMOIIY OOMXOAHBIX MPEIMETOB, IOYTH HE TpeOys Aaxe UX
00paboTKi. MHOTME U3 3THX OMBITOB MOCTYKUJIN HEKOT/A ISl MEHSI CAMOTO «BpaTaMy YYEHOCTH»
B o0nacTy (PU3MKM; 1 IPofieNiall MX B JETCTBE, ¥ OHU Y MEHsI XOPOILO YAABAIICh, XOTs 51 He 00naian
HH CIIOCOOHOCTBIO MacTepUTh, HU TaJJaHTOM SKCIIEpMMEHTHpoBaTh. He coMHeBaloCh MosITOMy, 4TO
OHM OyAyT YCIIEITHO BBIIIOJIHEHBI ¥ IOHBIMH YMTATEJISIMU STOM KHUKEUKH.

3HauMTeNIbHAsA YacTh OMMUCAHHBIX 3/1€Ch OMNBITOB IpUayMaHa ocTpoyMHbIMU Tomom Tutom
(riceBaoHUM (ppaHIly3CKOTO nucaTesns Ajs oHouectsa Aprypa I'yna) u 'acronom Tuccanape, 1aBHO
MIPOCJIaBUBIIMMHUCS CBOMM MCKYCCTBOM M300pETaTh JIETKO BBHINOJHUMBIE U 3aHUMATEJIbHBIE OITBITHI.

MHoro nopa0oTa a1 HacTosIel KHykedkn 1 XygokauK 0. 1. CkanauH, KOTOpBIA N3roTo-
BWJI, TIO]] MOVMM HaOJIOAEHNEM, TIOUTH BCE €€ MJUTIOCTPAIUH.

SAuBapp, 1924 1.
A 1L

HacraBienne Tunpais

«JIoBKOCTB B MMPpOU3BOJCTBE OIILITOB HE NA€TCA CaMa CO6OIO; OHa HpI/I06peTaeTCH TOJIBKO TPY-
JOM. Koma Bbl YIUTCCh TAHIOBATD, BAlllU IEPBLIC IBUKCHUA HCYKIIIO)KU, X TOJIBKO ITYTEM YIIpAKHE-
HUA HAY4Ya€TEChb Bbl TAHIIOBATD. TakoB xe u e,I[I/IHCTBeHHHﬁ IIYyTb HAYYNUTHCA NNPOU3BOOUTH OIIBITHI.
HOSTOMy HE CJIEAYET CMYIIATLCA CBOCIO HEJIOBKOCTHIO Ha TIEPBBIX ITOPAX; MMOBTOPAA U MOBTOPAA TO
e [EJI0, BBl CKOPO CITPABUTECH C HUM U an/Io6peTeTe HEOJOCTaBaBIINE BaM HABBIK U JIOBKOCTbD.

Nng takum IIYTEM, Bbl BCTYIIUTE B [IPAMOC CHOLIICHHUE C HpHpOI[Oﬁ; BEI 6yaeTe Pa3sMbIIJIATEL HE
0 TOM, 4YTO MMPOYUTAJIA B KHUTAX, @ O TOM, YTO T'OBOPUT BaM CaMa IIpUpoaa. MBICJ'II/I, MOPOKACHHBIC
9TUM HUCTOYHUKOM, OTIIMYAIOTCA YAWBUTEIIBHOK KUBOCTHIO, KaKoW He MOXET UM JaTb OOHO JIMIIb
KHHWKHOE 3HAHUE .

J:xoH TunaMb.
«YPOKHU 10 7IeKTPUUECTBY».

! B oTiiuue ot cocTaB/ieHHON MHOIO «3aHUMAaTEJIbHON (1)1/131/IKI/I>>, KOTOpasdA nNpeaHasHaY€Ha U1 HECKOJIBKO IMMOATOTOBJIEHHOI'O YMTa-
TEJIA, 9Ta KHUKKaA HE IMMPEATIONIAracT HUKaKuX MpeaBapruTEIbHbIX TTO3HAHMH.
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IJIA FOHBIX ®U3UKOB
OnbITHI M pa3BJIevYeHH ST

1. Uckycnee Koaymoa

«Xpucrodop Komym6 ObUT BENMKHIA YeIOBEK, — MUCAJ OIMH IIKOJIBHUK Ha 9K3aMeHe, — OH
OTKPbUT AMEPUKY M IOCTaBUII SIAII0» . KOHOMY IIKOBHUKY 002 OJBUTA Ka3aJIMCh OIMHAKOBO JOCTOM-
HBIMU U3yMJIEHUSA. B IPOTUBOMOIOKHOCTD 9TOMY IOHOILIE, aMEpUKAHCKUI IoMopuctT Mapk TBeH He
BUJIEJT HAYETO yIUBUTEIBHOTO B TOM, 4TO KOomymO OTKpbUT AMEpHKY: «Ha000pOT, ObUIO OBl yIUBU-
TEJIBHO, eclii Obl OH He HAIlle]l ee Ha MecTe». B cBOI ouepenp, s MO3BOJISIO cebe AymMaTh, YTO HET
HUYEro JOCTOMHOTO M3yMJIEHHMSI M BO BTOPOM IIO/IBUTE BEJIMKOTO MoperuiaBaress; cocod Komymoba
3aCTaBJIATh AWLA CTOSATh HE CBUAETECTBYET O €r0 M300PETaTeIbHOCTH: Bejb OH MONPOCTY BJABUI
CKOpJIyIly Ha KOHILIE SINIIA, T. €. U3MEHWII €ro (popMy. 3aJauu IOCTABUTD SAWLIO, HE MEHSAS €r0 (DOPMHI,
Konym0 Tak 1 He pa3peru.

Mex 1y TeM 3TO ropas[o Jerde, 4em OTKpbITh AMepHUKY. Mory ykasaTb BaM 3[1€Ch TPU CIOco0a:
OJIUH — /17151 BAPEHBIX ML, IPYrOi — JUIs1 CBIPBIX U elle TPeTuil crocod — 1 Besakux. OHU HEOAHO-
KPaTHO MCHBITaHbl 1 HEU3MEHHO JOCTUTAIOT LEJIH.

UroObl MOCTaBUTh BapeHOE SN0, JOCTATOYHO 3aKPYKUTh €ro MaJbliaMM OJHOW PYKU WJIM
MEKIY JIATOHSMH PYK, KaK KyOapb?; L0 3aBepPTUTCS CTOMMSI U Oy/IeT COXPaHSATh TaKOe MOJIOKEHHE
10 TexX T1op, Nnoka OyaeT BepTeThes. [lociie IByX-Tpex mpod OMBIT yAAeTCs JOBOJBHO JIETKO.

[MocraBuTh ceifuac yKa3aHHBIM CIIOCOOOM SIHIIO CBIPOE HEJIb3s1; ChIpbIE SIUIA, KaK Bbl, BEPOSITHO,
yKe 3aMETHIIH, TUIOXO BEPTSITCS — B 3TOM COCTOUT O€30IMO0UHBIHA CIIOCO0 OTINYUTD, HE JIOMas CKOp-
JIyTibl, BApeHOe SO OT ChIpOro. BHyTpeHHee, jKUIIKOe COIEpKUMOE ChIPOro siiilia He yBJIEKaeTcs B
TaKoe ke ObICTpOe BpallleHHe, KaK CKOPJIyMa, U Kak Obl TOpMO3UT ero. [IpuxoanTes uckath Ho3TOMy
APYTOii CrIoco0 CTaBUTS SIHLIA, ¥ CIIOCO0 ITOT cylecTByeT. Hamo critbHO B300TATh SHII0 HECKOIBKO
pas; IPH TOM KEJITOK pa3pbIBAaET CBOIO HEXKHYI0 OO0JIOUKY U pa3ivBaeTcs BHYTpH sila. Ecim 3atem
BbI [IOCTaBUTE SIHLIO Ha €0 TYIOM KOHEll ¥ MOJEPKUTE B TAKOM MOJIOKEHUH HEKOTOPOE BPeMs, TO KeJl-
TOK, OoJiee TsIKeITbIiA, HexXenn OeJIoK, CTedeT BHU3 siIa U TaM codepeTcs. brarogapsi SToMy «IeHTp
TSKECTU» sIiLa OITYCTUTCS HUKE, U NI TPUOOpeTeT OOJIbIIYI0 YCTOMYMBOCTD, HEXEIU HE MOABEPT-
HYTOE TaKoi 00paboTke (CM. YepT. 2-il Ha MpUIaraeMoM PUCYHKe).

2 JleTckas Urpyuika — BOIT4OK (ycrap.). — [pum. peo.
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Hakowner, TpeTrii crioco0 MocTaBUTh AUIIO MOKa3aH Ha YepT. 1-M Haiero pucyHka. Sio cra-
BAT, HAIIPUMEP, HA Kpail OyTHUIKH, a HAa HEr0 MOMEMIAIOT MPOOKY C BOTKHYTHIMU B HEe IByMsl BHJI-
Kamu. Bes ata «cucteMa» (Kak BbIpaswiics Obl (PU3UK) OYEHb YCTOMYMBA U COXPaHsIET PaBHOBECHE
Jaske IMPU OCTOPOKHOM HakJIoHeHuH OyThUIKU. Ho mouyemy ke mpoOka u o He nagatot? [To Toi
e MPUYMHE, T0YeMy He MajJaeT KapaH/jalll, OTBECHO [TOCTABJIECHHBIN Ha MaJlell, €CJIU B HETO BOTKHYT
MEPOYMHHBINA HOXK (UepT. 4): «IEHTP TSKECTH CUCTEMBI JIEKHUT HUKE TOUKU OMOPbI» — MOSICHUIT OBl
BaM (pU3MK. DTO 3HAYUT, YTO Ta TOUKA, K KOTOPOU MPUIJIOKEH BEC «CUCTEMBI», PACIIONOKEHA HUKE
TOrO MeCTa, Ha KOTOPOE OHA ONUpaeTCsA. Bl MOKETE UCIBITATh ITOT 3aKOH PAaBHOBECHS HA MHOTMX
MpUMepax, COeJMHsIS pa3Hble MPEIMETHI TaK, YTOOBI TSKENbIE YaCTH ObLTH HXKE TOUKHU OTIOPHI (YepT.
3, 5 u 6); npeaMeTsl OYIyT YyCTOWYMBO JEPKAThCS B CAMBIX HEIIPUBBIUHBIX IS I71a3a TIOJIOKEHUSIX.
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WTtak, B MCKyCCTBE CTAaBUTH siiflla Bbl 0ONaaeTe Tpems nmpeumyiiectsamu nepe Komymoom.
B nene ke OTKpbITUS HOBBIX MAaT€pUMKOB Y HETO Mpel BaMU BCEr0 OJHO MPEUMYIIECTBO: TOJIBKO TO,
YTO OH OTKPbUI AMEPUKY.
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2. llenTpo6exHasi cuia

Packpoiite 30HTHK, yIPUTE €ro KOHIIOM B T0JI, 3aKPYKHUTe ¥ OPOChTE BHYTPbh MUK, CKOMKaH-
HyI0 Oymary, HOCOBOH ITATOK — BOOOIIIE KaKON-HUOY b JITKUI U HEJIOMKUH peameT. Bl yoeautech,
YTO 30HTHK CJIOBHO HE XeJIaeT MPUHSATH MoJapKa: MY I OyMaskHbI KOM CaMH BBITIOJI3YT BBEPX 10
KpaeB 30HTUKA U TOJIETAT OTTY/IA MO MPSAMOM JIMHUM (CM. YepT. 1-i MpuiaraeéMoro pucyHka).

Cuity, KOTOpasi B 9TOM OIIbITE BRIOPOCHIIA MSI, IPUHSTO HA3bIBATh «IEHTPOOESKHON CHUIION>.
Omna pa3BuBaeTcs BCAKUI pa3, KOrja Tejo IBUKETCS MO KPyroBOMY IYTH, M €CTh, B CYIIIHOCTH, HE
YTO WHOE, KaK OJIMH M3 CJIy4YaeB MPOSIBJICHUST «MHEPIUU» — CTPEMJICHHS IBHKYILETOCS MpeaMeTa
COXPaHSITh HAIIPaBJIEHHE ¥ CKOPOCTh COBEPIIAEMOrO UM JBHKEHHSI.

C 1eHTpOoOeKHOUM CHJION MBI BCTpedaeMcsl Topas3zio vaille, YeM camu Tojpo3peBaeM. Bol Kpy-
KHUTE BOKPYT PYKHM KaMeHb, IPUBS3aHHBIA K OCUCBKE: OHA HATATMBACTCS U TPO3UT Pa30pBATHC —
TOJ1 IeFiCTBUEM IIeHTpoOek HOM cuitbl. CTapuHHOE OpYyKHUe /I MeTaHUsl KaMHel — mpaiia — pado-
TaeT TOIO ke cuIIolo (uept. 5). LleHTpoOexHast cria pa3pbiBaeT KepHOB, €CJIM OH 3aBEPUYEH CIIUIIKOM
OBICTPO WJIM €CJIM OH HEJ0CTaTOuHO MpoyeH. OHa ke TOMOraeT BaM, €ClIU Bbl JIOCTATOYHO JIOBKH,
BBITIOJTHATH (POKYC CO CTAKAHOM, U3 KOTOPOTrO BOoJa He BbUIMBAETCs (UepT. 4), XOTs1 OH ONPOKUHYT
BBEPX JHOM: Ul 9TOTO HYXHO TOJIBKO OBICTPO B3MaxHYTh CTAaKaHOM HaJl TOJIOBOH, OMUCAB KpYT.
LleHTpoOeskHas Crla TOMOTaeT BEJIOCUTICAKCTY B LIMPKE OMKCHIBATh FOJIOBOKPYKUTEBHYIO «UePTOBY
nero» (uept. 3). OHa ke OTAeNseT CAMBKU OT MOJIOKA B cenapaTopax (Tak Ha3bIBa€MbIX LIEHTPO-
OeHbIX ), OHA U3BJIEKAeT MeJl U3 COTOB, CYIIHT OeJibe, OCBOOOXKAasi €ro OT BOIBI B 0COOBIX LIEHTPO-
OeXHBIX CYIIWIbHSAX, U T. JI.
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Korga TpamBaiiHBIil BarOH ONMUCHIBAET KPUBYIO YacTh MYTH, — HApUMep, MPU MOBOPOTE U3
OJTHOM YJUIIBI B JIPYTYIO, — TO NMACCAKUPHI HETTOCPEICTBEHHO Ha ce0e OIIYIIAI0T IIEHTPOOESIKHYIO CHITY,
KOTOpast MPYKMMAaeT MX 10 HaIlPaBJIeHUIO0 K BHEIIHEH CTeHKe BaroHa. [Ipu 10cTaTOYHOM CKOpPOCTH
JBWKEHUSI BECh BATOH MOT ObI OBITh OIIPOKHMHYT 3TOM CUJION, €CJTM ObI TIPH MPOKJIA IKE ITyTH HAPYKHBIH
pesbe He ObLT MPEeyCMOTPUTEIIHHO YJIOKEH BHIIIIe BHYTPEHHEr0; Onaromapsi 3TOMy BaroH Ha IOBO-
pOTe Cllerka HaKJIOHSETCS] BHYTPb. DTO 3BYUHUT JIOBOJIbHO HEOOBIUAHO: MIOKOCUBIIIUICS HAOOK BaroH
OKa3bIBAETCSI YCTOMYMBEE, YEM CTOSIIIIANA TTPSIMO!

MarneHbKHiA OIBIT TIOMOXET BaM YSICHUThH cebe, Kak 3T0 MporucxoauT. CBepHUTE KapTOHHBIH
JIUCT B BUZE MUPOKOTO pacTpyoda, — WK ke BO3bBMHUTE, €CJIM B IOMEe HAWJETCs, MUCKY CO CTCHKaMH
KOHHYECKON (hOpMBI; OCOOEHHO MPUTOAUTCS ISl HAIleH e/ KOHMYECKUH KOJIAK — CTeKJISTHHBIN

WIN JKECTSIHOM — OT SHCKTpPI‘{eCKOﬁ JIAMIIBI. BOOpy)KI/IBHII/ICL OOHUM U3 3TUX NPEAMETOB, ITYCTUTC
10
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10 HEMY MOHETY, HeOOJIbIIION METATMUECKHIA KPYXKOUYEK WM KOJIEYKO: OHU OY/IyT OMUCHIBATh KPYTH
IO JIHY TIOCY/Ibl, 3AMETHO HAKJIOHSISICh TIPU 3TOM BHYTpPb (CM. puc. Ha cTp. 9-i1). [To mepe Toro, kak
KPYKOK WJIM KOJIEUKO OYIyT 3aMeIsITh CBOE JIBUKEHHUE, OHH OYyIyT OMUCHIBATh BCE MEHBIINE KPYTH,
NpUOIMKAsACh K TEHTPY mocyabl. Ho BaM HMYEro He CTOMT JIETKUM TIOBOPOTOM TIOCY/Ibl 3aCTABUTh
KPYKOK CHOBA KaTHThCSI ObICTpPEe — M TOT/Ia OH YAAJISETCS OT LIEHTPA, OMMCHIBAsI BCE OONBIIINE KPYTH.
Ecnu oH pa3sroHuTcs 04eHb CUIIbHO, TO MOKET M COBCEM BBIKATUTHCS U3 TIOCY/IBI.

JI7151 BEJIOCHIIETHBIX COCTSI3aHMIA Ha TaK HAa3bIBAEMOM BEJIOIPOME YCTPAMBAIOTCSI OCOObIE KPYTro-
BbI€ JJOPOXKKH, — M BBl MOKETE BUJETh, UTO IOPOKKU ITH, OCOOEHHO HA BHYTPEHHUX Kpyrax (MaJjioro
panuyca), yCTpOeHbI C 3aMETHBIM YKJIOHOM K LIEHTpyY. Besnocuriesn KpyKUTCS 110 HUM B CUJIBHO HAKJIO-
HEHHOM II0JIO)KEHUH, — KaK KPYKOK B Ballleil Yalllke, — U OH HE TOJBKO HE OMPOKUBIBAETCS, HO,
HAIpOTHB, UMEHHO B TAKOM TOJIO)KEHUH TPUOOpeTaeT 0COOEHHYI0 YCTOMYMBOCTD. B 1pKax Benocu-
MEeUCTHl U3YMJISIOT MyOJIMKY T€M, YTO OIMUCHIBAIOT KPYTH MO KPYTO HAKJIOHEHHOMY HACTUITY (YepT.
7); BBl IOHMMAaETe TeTiepb, YTO B 3TOM HET HUYEro HeOOBIYAHOTO: BEJIOCUTICUCT HAKJIOHSETCS 10
TOMH XK€ MPUUYMHE, TI0 KaKOW HAKJIOHSIETCSI HA KPYTOM IOBOPOTE M BCaaHUK (uepT. 6). Haobopor, Ob110
ObI TPYIHBIM UCKYCCTBOM [IJIsI BEJIOCHUIIEMICTA TAK KPYKUTHCSI TI0 POBHOM, TOPU30HTAILHOM JOPOKKE.

11
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3. IIsaTHAOATH BEPTYIIEK

Ha nByx tadnuiax, nomenieHHbIx Ha cTp. 16 u 17, Bbl BUOUTE BCEBO3MOKHBIE BEPTYIIKH, U3TO-
TOBJIEHHBIE Ha 15 pa3nuysbiX ag0B. OHU JaayT BaM BO3MOXKHOCTb MPOJAENATh LIeJIbIH psij 3a0aB-
HBIX M [TOYUYHUTESIbHBIX OIMBITOB. MI3roToBIEHNE Xe MX He MoTpedyeT OT Bac 0COOOro MCKYCCTBA, — BbI
MOXeTe C/IeNaTh UX caMu O6e3 MOCTOPOHHEN MOMOITH U KaKMX-JTHOO PacXoIoB.

PaccMoTpum 1o mopsiiKy, Kak 3TH BEPTYIIKH YCTPOESHBI.

1. Ecnu B Bamm pyku OMaieT KOCTSIHAS IYTOBUIIA C MSITHIO JHIPOYKAMU — BPOJIE TOM, KOTOpast
n300paxeHa Ha HaMX TaOMUIAX MOJ HOMEPOM 1, — TO HMYEro Her Jjerdye, Kak MpeBpaTUTh ee B
fomy. Yepe3 CpelHIon JBIPOYKY — OHA-TO HaM TOJBKO M HYXKHA — Bbl MIPOTBIKAETE TYTO CIUYKY C
320CTPEHHBIM KOHIIOM, U I0j1a ToToBa (uept. 2). OHa OyaeT BepTeThCs He TOJNBKO Ha 320CTPEHHOM,
HO M Ha TYNOM KOHIIE CBOEW OCHU: JUIsl TOTO HYKHO 3aKpPYXHUTh €€, KaKk OOBIYHO AeNaercs, Jepika
ee OCb MeXIy MajblaMy, OOpaTUB BBEPX TYIBIM KOHIIOM; HO TIOTOM IMPOBOPHO NIEPEBOPAUMBAIOT U
POHSIIOT 10JTy Ha 9TOT TYIOU KOHEIl, — OHa Oy/IeT Ha HEM BepTeThCsl, ONICHIBAS 3aTEIINBbIC 3aBUTKH
(cMm. yepr. 3).

2. MoxHO 000UTHCH M O3 IyTOBHIIBI C ABIPOYKON MocepenHe, TeM Oojee, YTO TaKHue Myro-
BUIIbI peJIKU, 0COOEHHO KpymHbIe. [IpoOKa e Bceraa umeeTcs Mol pyKOi: CpekbTe OT Hee KPYKOK,
MPOTKHUTE CIIMYKOM, — U Bbl UMEETe BEPTYIIKY (CM. 4epT. 4).

3. Ha uepr. 6-M BbI BujieTe TOBOJIBHO HEOOBIUAMHYIO 0Ty — IPELIKUIA OpeX, KOTOPBIA BEPTUTCS
Ha CBOEM OCTPOM BBICTYIE. YTOOBI PEBPATUTDH MOAXOASIINI OpeX B 0Ty, JOCTATOYHO TOJIBKO 3arHATh
B HETO C MPUTYIUIEHHOTO KOHIIA CIIMYKY, 32 KOTOPYIO IMOTOM U 3aKpy4MBaTh.

4. Eme nyuinie pa3noObITh IUIOCKYIO ¥ HIMPOKYIO IPOOKY (OT TOPYMYHBIX OaHOYEK U T. T. CTEeK-
JITHHOU mocy/ibl). HakanuTe xene3Hyo MPOBOJIOKY WIIM BS3JTBHYIO CITUILY ¥ IPOXKTHTE €10 BJOJIb OCH
MpOOKY KaHAJbUMK JJTs1 CIMYKK. Takas 1ona (4epT. S) BepTUTCs JOITO U YCTOUYHBO.

5. Bo3MOXHO 11 3acTaBUTH OyJIaBKy CBOOOHO CTOSITh, ONMPAsICh Ha CBOIO rosioBKy? Kak Oyaro
HEBO3MOXHO. Ho BBI cMesio MoxkeTe OMThCs 00 3aKJIa], UTo cienaeTe 31o. Y neficTBUTETbHO: IPOO0Y-
HBII KPYKOK, HaJIeThIi Ha OyJ1aBKy (4epT. 7), IpeBpallaeT ee B OCh 10JIbl, KOTOpasi MOKET He TOJbKO
CTOSITh OTBECHO, HO M KPYKHUThCSI B HAKJIOHHOM TOJIOXeHUH. [IpoOOUHBIN KPYKOK, €CIT XOTHTE,
MOXeTe 3aMEHHTh IIAPUKOM U3 XJIEOHOTO MSIKHINA: TAKOW KyOapb, HECMOTpPSI Ha MPOCTOTY CBOETO
YCTPOWCTBA, I0CTATOYHO YCTOMYMB (4epT. 8).

6. OueHb cBOeOOpa3Hast BepTyIKa H300paxeHa Ha puc. 9-M: Kpyriias arnteyHass Kopooodka ot
MIWTIONb, TIPOTKHYTAsI 3A0CTPEHHON CITUYKON. YTOOBI KOPOOOUKA MPOYHO JepKaiach HA CIIMYKe, He
CKOJIb3$1 B/IOJTb HEe, HyXKHO 3aJIUTh OTBEPCTHSI CYyPryvoM.

7. He nymaiite, 4yTo [Uisl BEpPTYLIEK TOAATCS TOJNBKO KPyIvIble MpeaMeThl: Ha puc. 10-M BbI
BUNTE YCTOMYMBYIO 0Ty, U3TOTOBJIEHHYIO U3 UTpaJIbHOM KapThl. HaliTu cpeHIoo TOUKY, 4epe3 KOTo-
PYIO HaJI0 TPOBECTH CMUYKY, HE TPYAHO: OHA JIEKUT TaM, I7ie TIepeceKaloTCs MpsIMble JIMHUH, COETU-
HSIOIIHE TIPOTUBOIIOIOKHBIE YIJIBI KapThl. 1 31€ch MOHAH0OMTCS MTOMOIIIb Cypryya: OfjHa ero Karuis
3aKpernuT KapTy Ha OCH.

8. BooOine, Bua u popma 10761 MOTYT OBITH pa3HOOOpa3HbI 10 OeckoHeuHocT. Ha puc. 11-m
n300paxeHa 10/1a, [eJIMKOM BbUIETIJIEHHAasI U3 XJIeOHOTO MSIKHIIIA: KOTIa OHa HEMHOT'O 3aTBEpIEET, ee
JIeTKO OyIeT 3aCTaBUTh BEPTEThCsl, OCOOEHHO Ha IJIaJJKOM MOBEPXHOCTH, — HAITPUMEP Ha TapeJike.

9. Ha puc. 12-m BBl BUAMTE 10Ty, MPOOOYHOE TEJIO KOTOPOH nMeeT hopMy KyOuka (B BHIE
UTPAJILHON KOCTH). BhIpe3aB Takol KyOWMK W3 MPOOKH, HAO, Paayl U3SIIECTBa, OTILIU(OBATH €ro
OOKa CTEKJISTHHON OyMaroi — «IIKypKoi»?, a KaHaJl AJIsl CIMYKHM aKKYPaTHO MPOKeUb pacKaJeHHOM
ITPOBOJIOKOW.

3 Taxoit Oymaru Ternepsb, NoXkaJyi, FoToBOI He KynuTb. [IpUroToBUTH €€ CaMOMy MOJKHO TaK: TOJICTYI0 OyMary HaMasblBaloT KJieeM
1 Ha Hee HAChINAIOT CJIOH TOMYEHOro CTeKJIa; Korja KJIei BBICOXHET, CTEKJITHHbIE OCKOJIKM Oy/yT IIPOYHO JiepxkaTbcsl Ha Oymare. Ot
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10. Ouenp noyunTenbHas 101a n300paxkeHa Ha puc. 13. K oKpyXHOCTH ee KapTOHHOTO KPYyKKa
MIPUBSI3aHBl HA HUTOYKAX KPYIJIble MyrOBOYKH (0T 60TMHOK). Korja 1oma BepTuTcsl, ImyroBHiibl 0TOpa-
CHIBAIOTCS BJIOJIb PA/IMYCOB KPYXKKa, TYrO HATATMBAsI HUTU U HAIIIJHO OOHAPYKMBAsl IEUCTBUE YKe
3HAKOMOU BaM «IIEHTPOOEKHON» CHJIBL.

11. To *e, HO Ha UHOW MaHep, MOKA3bIBACT BEPTYIIKA, KOTOpast 0003HAYeHA Ha HaIled Tad-
nuie HomepoMm 14-M. 31ech B MPOOOUYHBIA KPYXKOK I0JIbl BOTKHYTHI OyJIaBKM C HAHW3aHHBIMH Ha
HUX pa3HOIBETHHIMU OYCHHKaMH, KOTOpPbIe MOTYT CBOOOIHO CKOJIL3UTH 10 OysaBke. [1pu Bpamenun
10J1bI OYCUHKH OTTOHSIIOTCS «IIEHTPOOEKHOIO CHJIO» K TojIoBKaM OysaBok. Ecii Bpalnamoinasics oja
XOPOIIIO OCBElIeHa, T OyJIaBOYHbIE CTEPKHU CJIMBAIOTCS B OIHY CEpeOPSIHYIO JIEHTY, KOTOpasi OKaiM-
JISIeTCsT IECTPHIM KPYTOM U3 CIMBAIOMIMXCS OycrH. YTOOBI JOJBINE JTI0OOBATHCS ITOW 1070, HYKHO
ITyCKaTh €€ Ha IJIaJIKOU TapeJike.

12. lIpetHas 1ona. VI3roToBUTH €€ HEMHOTO XJIOMNOTJIMBO, HO OHA BIIOJIHE BO3HArpakaaeT 3a
3aTpaveHHBIN TPy, OOHAPYKMBAsl yIUBUTEIIbHbIE CBOWMCTBA. BBHIHBTE JIOHBIIIKO M3 KPYIJION alTeqyHOM
KOPOOOYKH U TPOTKHUTE €ro 320CTPEHHBIM KOHIIOM HEHYKHOW BCTAaBOYKH, 3aKaB, JJIs1 IPOYHOCTH,
MEX1y AByMs IPOOOYHBIMHU KpyKOukaMu. Tenepb pa3aenuTe KapTOHHBIN KPY:KOK Ha OJMHAKOBBIC
YaCTU NPSMBIMH JIMHUSIMU, WAYIIAMHU OT CEPEIMHbI K KpasiM, Kak JIeJIAT KPYIJIbIA TOPT, U MOTy4eH-
HBIE JJOJIM — MATEMATHK CKa3aJl Obl: «CEKTOPBI» — 3aKPAChTe MOMEPEMEHHO B XKEJTHIA U CUHUH LIBET
(uept. 17 — Ha TEeMHOE KOJIBIIO TIOKa He oOparaite BHUMaHK). YTO BBl yBUIUTE, KOT/A I0Jia 3aBep-
ttcsi? Kpyxok Oyner Ka3aTbCsi HE CHHAM U He KeJThIM, a — 3esieHbIM! CUHMIA ¥ KEeNIThIN 1BET, CITU-
BasICh B HAIIIEM IJ1a3y, /1aJI HOBBIU IBET, 3€JICHBIN.

Bbl MOeTe MpOIOIKUTH BAIIM OIBITHL HAJl «CMEIIEHUEM IIBETOB». 3ar0TOBbTE KPYKOK, «CEeK-
TOPBI» KOTOPOTO OKpalieHbl MONepeMEeHHO B royO00i U OpaHkeBbli 11BeTa. Ha 3TOT pa3 Kpy:KOK mpu
BpaieHnu Oyaet Oelblil (BepHee — cepblil, TeM Oojiee CBETIIbIN, YeM YHIe Ballld Kpacku). B ¢pusmke
TaKKe JjBa IBETa, KOTOPHIE TMPH CMEIICHUH JIAI0T OJIbIi, Ha3bIBAIOTCS «IOTOTHUTEIbHBIMI». Harra
BEPTYIIIKA MIOKa3aJia HaM, CJIeOBATENILHO, YTO TOMyOO U OPaHKeBbIN IIBETA — JOTMOTHUTEIIbHBIE.

Ecnm y Bac mMmeeTtcst XopoImii moadop KpacoK, Bbl MOKETE OTBAKUTHCSI IOBTOPUTD OITBIT, BIIEP-
BbI€ TIPOJICIAHHBIN JIBECTH JIeT Ha3aj 3HAMEHUTHIM aHTJIMICKUM ydeHbIM HbIOTOHOM. A MMEHHO:
pacKpachTe CEKTOPhl KPYKKa CEMbIO LIBETaMH Paayru — B (PHOJETOBBII, CHHUM, TOIyOOH, 3eJIeHBIH,
JKEJIThINA, OPaHKEeBbIN, KPACHBIN; TIPU BPAIIEHUU BCE CEMb LIBETOB JIOJKHBI CITUTHCS B Oeblid (cepo-
BaTO-0eJIblii) 1BET. DTOT OIBIT MOMOXET BaM MOHATh, YTO KaXJIBIA JIyd OEJIOro COTHEYHOTO CBETa
CJIaraeTcsi i3 MHOTHX [IBETHBIX JIyUei.

BuponsmeHneHre HallMX ONBITOB C IIBETHOM I0JI0M COCTOMT B CJEAYIOLIEM: KOT/a ojia yke Bep-
TUTCS, HAKMHBTE Ha Hee OyMakHOE KOJIBIIO (4epT. 17) — KPyKOK cpa3y U3MEHUT CBOM IIBET.

13. Mumymas ona. YcTpoiTe 101y, Kak celvyac ObUIO pacCcKa3aHO, HO TOJIBKO OCHIO ee MYCTh
OylieT He 3a0CTPEHHBI 0OPE30K BCTABOUKHM, & OUMHEHHBIN MITKUI KapaH/alll. 3aCTaBbTe TaKyIo 0Ty
BEPTEThCSl HA KAPTOHHOM JIMCTE, MOJIOKEHHOM HEMHOro HakJoHHO. FOmna Gyner, Bparasich, mocre-
MIEHHO CITYCKAaThCsl 10 HAKJIOHHOMY KapTOHY, PHCYsl KapaH/AIlIoOM 3aBUTKH. VIX JIerko cocumTarh, U
TaK KaK KaX[plil 3aBUTOK 00pa3yeTcsi P OHOM 000POTE I0JIBI, TO, CIIE/IsI 32 €€ BPAIllEHHEM C YacamMu
B pyKax*, HETpyJHO OyIeT OMpenenTh, CKOIBKO pa3 000opaurBaeTcs 1ona Kaxayio ceKyHay. [Ipocto
I71a30M 3TOr0, KOHEYHO, COCYMTATh HEBO3MOKHO.

CTENIEHU KPYITHOCTU UJIN MEJIKOCTU CTEKJISIHHOI'O MOPOIIKA 3aBUCUT, TOANUTCA JIN «IIKYpKa» IJIs1 pr6I>IX WA 1J1sd 00JIe€ TOHKUX pa60T.

# OueHb T0JIE3HO 1 COBCEM HETPYIHO MPHYUHTHCS — PAIOM YIIPAKHEHHIT — CAMTATh PO CeOst: OIMH, 1BA, TPH M T. 1. TAK, YTOOB Ha
KaKI0e YKCIIO0 yXOAHMIA POBHO CeKyHaa (JIydlle MPOM3HOCHTD TaK: OIWH, U JIBa, ¥ TPH, U YeThIpe...»). Toraa s n3MepeHus Majbix
MPOMEKYTKOB BPEMEHU MOKHO OyeT 0OXOOUThCs 6€3 YacoB.
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14. Ipyro¥ Buj MUIIyIIeH 106 N300pakeH Ha Hamed Tadmiuie moa HomepoM 16-m. UToObl
€€ M3rOTOBUTH, HY)KHO J0OBITh CBUHIIOBBIN KPY/KOK U3 TeX, KOTOpPBIE MOAIIMBAIOTCS MOPTHUXAMU K
KpasiM jkKaKeTa, YTOObl OHM OTTATMBAIIM MOJIBL. B IIeHTpe KpyXKa HYKHO IPOCBEPIIUTH OCTPUEM HOX-
HHII IBIPOYKY (CBUHEII MSITOK, ¥ CBEPJIUTD €T0 JIETKO), a 0 00€ CTOPOHBI ee ellle IO JIHIPOYKe, — KaK
MIOKa3aHo Ha puc. 15-m. Yepes cpeqHIon IbIPOYKY HaJEBAIOT KPYKOK Ha 3a0CTPEHHYIO NAIOUKY, a
Yyepes OHY U3 OOKOBBIX JABIPOUYEK MPOIEBAIOT OTPE30K KOHCKOTO BOJIOCA TaK, YTOOBI OH BHICOBBIBAJICS
BHM3 YyTh OOJIBIIIE OCH I0JIbI; B TAKOM IMOJIOKEHUH BOJIOC 3aKPETUISIOT OOJIOMKOM CIAYKH. TpeThbst
ABIPOYKA OCTABJISIETCS] HEMCIIOIb30BAHHOMW; MbI IPOCBEPIIIIIH €€ TOJIBKO ISl TOTO, YTOOBI CBHIIOBBIN
KPYKOK 110 00€e CTOPOHBI OCH MMeJT COBEPILIEHHO OJMHAKOBHIN BeC, — MHaYe Io/a He OyAeT IUIaBHO U
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YCTOMUYMBO Bpamiarhes. Tenepp nuiiyias 1oJia roToBa, HO JJIs OIBITOB C HEI0 HaM HYKHO 3arOTOBUTD
3aKOIMYEHHYIO TapeJKy; MOIEPKaB e JAOHBIIIKO OJTN3 TUIAMEHU KEPOCHHOBOH JIAMITHI MJTH CBEUKH JI0
TEeX MOp, NIOKAa NMOBEPXHOCTh HE MOKPOETCSI POBHBIM CJIOEM I'YyCTOM KOIOTH, ITyCKaeM oIy IO 3TOu
3aKOIMYEHHON NoBepxHocTU. OHa OyzieT, Bpaasch, CKOIb3UTh 10 HEel, a KOHCKHIA BOJIOC TEM BpeMe-
HEM Ha4epTUT OeJIbIM 110 YePHOMY 3aIyTaHHBIN, HO KPaCUBbIN Y30p.

15. YOy — kapycenb, KOTOPYIO Bbl BUAUTE Ha uepT. 19-M, caenath ropasfio Jierye, 4em Kaxercs
¢ nepBoro B3msiia. Kpykok u oceBoil cTepkeHb 3/1eCh TaKHe ke, KaK B 3HAKOMOH YK€ HaM 1[BETHOM
1o1e (uept. 17). B KpykoK BTBHIKAIOT OyJIaBOYKH C (PIakKamMH, pacrojiaras X CMMMETPHYHO OKOJIO
OCH, ¥ TIPUKJIEMBAIOT KPOILIEYHbIX OyMaXXHBIX JIOHIAJOK C BCAJHUKAMU: MaJeHbKasi Kapycelb, JJIs
yBeceJIeHHsI Balllero I0HOro OpaThKa WM CECTPEHKH, FOTOBA.

Co BpemeHeM BHI y3HaeTe ropaszio 0osee yIUBHUTEIbHbIE BEIH MPO 0Ty MM BOTYOK; a MOKa
3anacaiitech HaOMIONEHUSIMU HaJl HUMH, OTJIOKUB CEPbe3HOE O3HAKOMJIEHHE C MX CBOMCTBAMH JIO
TOTO BpPEMEHH, KOTa BbI OyleTe U3ydarh JBe MOJIe3HEHIe U MHTepeCHEeUIe HayKN — (PU3KKY U
MEXaHUKY.
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CrankuBaloTcs I MEKIAY c00010 ABEC JIOJKHU, IBa TpaMBaI‘/JIHBIX BaroHa WJIM IBa KPOKETHbBIX
mapa; €CTb JIh 3TO HECUYaCTHBII cnyqaf/i NI TOJIBKO O‘ICpC,HHOfI X0 B Urpe, — (pI/ISI/IK 0003HavaeT
MponucIeCTBUE OOAHUM KOPOTKHM CJIOBOM: yIap. Yz(ap OJIUTCA KpaTKI/Iﬁ MMUI', HO €CJIM yOapsonun-
€CA IPpEOAMETDhI, KaK OOBIYHO U 6bIBa€T, VIIpyru, — 10 B 3TO 6bICTpOC MI'HOBEHHUE YCIIEBACT COBEP-
LIUThCS BecbMa MHoroe. ®u3mnk Pa3INYaCT TPU MIEPUOLA B KaXKIOM YIIPYIOM yaape. B TNEPBOM II€pU-
o€ yaapa 00a CTOJIKHYBIINXCS MPEAMETA CKUMAIOT APYT Apyra B MECTE UX COIIPUKOCHOBCHMUA. Bo
BTOPOM IEPpHUOAEC B3aUMHOC CKATHUC NOCTUTACT HauOOJIbIIEH CTCIICHU; YIIPyroe HpOTI/IBOIIeI;'ICTBI/Ie,
BO3HHUKIIEC B OTBET HA CXKATUEC, MCIIACT IIaJIbHefILHeMy CKaTUo, YypaBHOBCHIMBAA HAJdBJIUBAIOIIYIO
CUIIy. B TpCTI/Iﬁ MNepuon yaapa ynpyruc Cujibl HpOTHBO}.ICfICTBPIH, CTpEMACH BOCCTAHOBUTD @)OpMy
TeJld, UBMCHCHHYIO B TCUCHHEC IICPBOT'O IIEPHUOAA, PACTAIIKUBAIOT IIPEAMETDI B IIPOTUBOIIOJIOKHBIC CTO-
POHBI; ynapﬂlonmﬁ npeaMET Kak OBl ITOJTHOCTBIO oJsry4yacT CBOU yaap 06paTHO. M mb1 I[CIL/'ICTBI/ITCJIBHO
Ha6J'IIOIIaeM, 4TO €CJIv, HallpuMeEp, KpOKeTHbeI map yaapseT B ILPYFOI;'I, HCHOIIBI/I)KHHI‘/JI, OJMHAKOBOI'O
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BeCa, TO BCJIEACTBUE ITOrO OOPATHOIO yapa HaJETEeBIIMI 1Iap OCTaHABJIMBAETCS HA MecTe, a 1iap,
OBIBIITHMIA HETIOBUKHBIM, OTKAThIBAETCSI CO CKOPOCTBIO IEPBOTO II1apa.
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
COOOM.
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