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[Tpenmnonoxum, 4To 3eMHOM ap MO SKBATOPY TUVIOTHO OOTSHYT BepeBKOM. [{mnHy
BEPEBKM yBeaMUMWIM Ha 1M. OOpa3oBaBIIMiics 3a30p paBHOMEPHO paclipe/ielieH Mo
9KkBaTopy. CMOXKET JIi B 9TOT 3a30p MPOIIMBITHYTh MblIiih? HekoTopble roBopuiu
A, naxe Kolka 3T1o cienaer. Hekotopble roBopuiin, 4to Het. [laxe HaHO-
Cyrneprepoil He MOET 3TOro czienath! B 3Toil KHUre Bbl HaiiJeTe, MoYeMmy 3TO He
POCTOM BOMPOC.
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[Tpearnonoxum, 9To 3eMHOM I1ap 10 IKBATOPY IUVIOTHO OOTSIHYT BepeBKOH. [IJIMHY BepeBKHU yBe-
mvand Ha 1m. OOpa3oBaBIIUICS 3a30p paBHOMEPHO pacipejiesieH 1o 3kBaropy. CMOXKET M B 9TOT
3a30p MPOLIMBITHYTh MbIlIb? MOXHO CeIaTh MbICJIEHHBII SKcIiepuMeHT. BepéBkal Tyro HatsHyTa
Bokpyr 3emHoro [lapa no DkBaropy. Pazpexem BepEBky 1, momHuMeM KOHIIB JyinHOM SOCM BepTH-
KaJibHO, Mex 1y nogHAThiMU KoHIlamu BepéBkul Oyaer mpoxox mupunoi 100cM, Topr3oHTaIbHAS
YacThb TaK M OCTAETCS TUIOTHO MPUTSHYTON K MOBEPXHOCTU 3€MIIM, U MPUIILEM K BEPTUKAJbHBIM
KOHIIaM BepéBky2 mmHoI0 1 MeTp. [IpereOperas TONMIUHON BEPEBOK, MBI MOXKEM CKa3aTh UTO B 3TOM
MecTe KOMOMHMpOBaHHasi(HOBast) BepEBKa uMeeT mpoxox pasmepamu 100cm B mmpuny u S0cM B
BBICOTY. B Takylo mesb 1 KOIIIKa U MBIIIKa ¥ cOOaKa U MaTeMaTHUK Tpojie3eT. A BOT €CJIM YCIOBUS
OymyT TpeOOBaTh PABHOMEPHOT'O pacripeiesieHHsi BEPEBKH MO JUIMHE DKBATOpa, TO 3TOTO JOMOIHU-
TeJBHOrO 1MeTpa He XBaTUT. Vcnonb3yem Takoil JONOIHUTEIbHBIN 1MEeTp B YETBIPEX MecCTax, Moy-
yum 4 1menu ¢ pazmepamu 25cMm B mupuny u IpeHaanars C TonoBuHo# cM B BeicoTy. Mcnonb3yem
B MAATU MECTax, MOay4yum 5 1eseit ¢ pazmepamu 20cm B mmpuny ¥ 10cMm B BeicoTy. Mcrnomnb3yem B
necsTi Mecrtax, nomyuum 10 mesneit ¢ pazmepamu 10cm B mupuny ¥ ScM B BeicoTy. Mcnonb3yem B cTa
MecTax, noayuum 100 mieneii ¢ pasmepamu 1cm B puny U 1/2cm B BbicoTy. Mcnonb3yeM B Thicsiue
Mmecrax, noayyrM 1000 meneit ¢ pazmepamu 1mm B mpuny 1 1/2mMMm B BbicoTy. Hy u Tak ganee,
MIOKa BeCh DKBATOp He 3anonHuTCs. Ecnm paspe3ars BEpEBKY U MOCTABUTH JIEBBI METPOBBIN KYCOK
nof yrjioM 60 rpajiycoB, a TakKe MOCTaBUThb MPaBblii METPOBBI KyCOK 1ofl yriiom 60 rpaaycoB, TO
MOJTyYTCsl paBHOOEIpEHHAsI Tparenus ¢ OCHOBaHMeM 2 MeTpa. BepxHee ocHoBaHue OyaeT paBHO 1
METpPY ¥ TaM YMECTUTCSI AOTIOJTHUTEIbHAS METPOBasi BepEBKa. Mbl IOJIyYHMM Tparernen1aIbHyIo apKy
BbICOTON B 866MM. Ecii ucIonb30BaTh Tparnenuy To OHU Oy/IyT yMEHBIAThCSA B pa3Mepax Mo Mepe
pocTta MecT pacroyioxeHusi. VI oueHb CKOpO MpeBpaTsITCs B HAHO-Tparenui. A MOXHO TOWTH U TI0
napyromy nytu. Jmna DkBaropa 40000000 meTpoB. Mbl co3aiu 1miesb ¢ pazMepamu 1 MeTp B JUTUHY
1 50cMm B BbicoTy. Ha kaxapiil MeTp DkBaropa Mbl 3aiiMEM BbIcOTy 3TOi 1miean. S00mMm/40000000
= 5Mm/400000 = 1mm/80000 = 0.0000125mm. 1o 0.0125 mukpon. TommuHa BoJoca YeIOBEKa
paBHa 50 MukpoH. Emé Bapuant. [171s1 TOro 4to0sl pABHOMEPHO pacipeiesuTh STOT 1MeTp JI0TONHU-
TEJIbHOIN BEPEBKHU, JOOABIM KYCOUEK OT ITOW BEPEBKH B KaXKAbI METP OCHOBHOM BepEBKU. B OCHOB-
Hoit BepéBke 40 000 000 metpos. Paznennm 1mMeTpoByio BepeBKy Ha 40 MIIJTMOHOB KYCOUKOB, KaX-
apid pazmepom 0.025 mukpon. [lake ecim Mbl OyaeM MMOJKJIagpIBaTh MO OCHOBHYIO BEPEBKY OIMH
TAKOM KYCOUEK KaXIbli METP, TO 3TO €€ He MogHUMET. MokHO 00001mTh 3aga4uy. Ckaxem Tak....[I-
muHa DkBatopa 40 000 000 merpoB. Ecim moTHO oOTAHYTH mpeameT BepéBKoWl M J0OaBUTH K
Heit BepeBKy2 annnoit 1/40000000(onHa cOpoKaMUJUTMOHHAS )OT AJIMHBI BEPEBKH | , HACKOJIBKO U3Me-
HUTCSl HaTsDKeHUe BepEeBKU? MOXHO MpoBepUTh M MpakTruecku. OcnabuTh TUTApHYI0 WA POSUTb-
HYIO CTPYHY TaK, YTO JJIMHA YBEJIMUUTCS HA OHY COPOKAMUJUTMOHHYIO M TIOCTYIIATh KaK U3MEHUTCS
3BYK :) BoJbInme 1udpbl 3aBOPaKUBAOT U MBI HE BEpUM pe3yJibraram. .. Ecim He gymats o [odyce
TO Oyzet sierve :) CHUMEM BepEBKYy ¢ DKBaTopa M cielaeM U3 He€ paBHOCTOPOHHUI TPEYrONbHUK.
Cropona paBna 13333333.33333333 merpa. Beicora 11547005.383792 merpos. [lobaBum 1 MeTp
K nepumetpy. Tenepb ctopona paBHa 13333333.66666667 metpa. Bricora 11547005.672467 mer-
poB. Pa3nuiia B BeicoTe TpeyronbHUKoB 0.288675 Metpa. Kak Toibko MBI Bo3BpaiaemMcs K [1o0ycy,
HAIll pa3yM He XoueT BepuTh pesyibTaram. [JmHa Bepékul = 40000000 meTpoB, 1IMHA BEpEBKU2
=40 000 001 metp. Paguycl = 40000000m/(2X3.14) = 40000000m/6.28 = 6369426.751592357m.
Paguyc2 = 40000001m/(2X3.14) = 40000001m/6.28 = 6369426.910828025m. Pagunyc2 — Paaunycl
=6369426.910828025m — 6369426.751592357m = 0.159235668477707m. [laBaiiTe mocMOTprM Ha
3Ty 3a/a4y MO APYTUM YIJIOM. B yCIOBHSIX TOBOPUTCS O TOM YTO BepEBKa HaTsAHyTa. B 3aBrcrMoO-
CTH OT TOTO HACKOJILKO CHJTBHO HATSIHYTa BepEBKa, IJIMHA BepEBKU OyeT pa3Hoi. Ynpyras aedopma-
1S CTAJIbHOM MTPOBOJIOKH AMAMETPOM 4MM (7SI OOJTBIITMHCTBA JOCTYITHBIX MapoK ))He Oosbiie 0. 1Mm
Ha MeTp jvHbL [aBaiite mpumem uis pacuéra 0.01mm. D10 HOBOIBHO cliadoe HaTshkeHwe. MeTp
npoBosioky yBenauuuBaercst Ha 1/100000. Eciu ucnons3oBaTh Takylo MPOBOJIOKY Ha DKBaTope, TO
ocaOuB HaTsKEHME Ha 1MeTp Mbl HUCKOJIBKO HE YMEHBIIUT HaTsDkeHue. [Jist moinHoro ocnadneHus
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MPOBOJIOKH HaZl0 OTIYCcTUTh 400 MeTpoB. BepEBKi(0COOEHHO aNbITMHUCTCKUE) PACTATUBAIOTCS eIle
oonpine..Eciim 10mycTUTh 4TO MCTIONb3yeMasi BepéBKa 1MeTp B IuaMeTpe W JISKHUT Ha MOBEPXHO-
cTu 0e3 HATsKEHMsI, TO JIMIITHANA MeTp MCKazuT (popmy BepéBKU. OHa M3BEPHETCS B OOHY U3 CTO-
POH, WM B 00e CTOPOHBI OTHOBpeMeHHO. IIpsMoii oHa yxe He OyageT, HO OT MOBEPXHOCTH cama
He otopBéTcs. Cua TskecTr He To3BoauT. [IpoBeném aKCrepuMeHT B MAEabHOM MUpPE Marema-
TUKHU. DKBATOP MpeICTaBIIsseT cOO0M nieaibHy0 oKpyxHOCTh JyHOoM 40 000 000 mMeTpoB. BepéBka
HE pacTsAruBaeTcs U He CXKUMaeTcs, IJIMHA e€ MOCTOsIHHA. [luameTp BEepEBKU CTPEMUTCS K HYIIO,
mmHa paBHa muHe DkBatopa. 40 000 000 merpoB. BepéBka omosickiBaeT DkBatop 6e3 3a30pOB.
OTMepuM Ha BepEBKE OTPE30K UTMHOI B ogvH MeTp. COoeaMHUM KaXAbld KOHEI| TOr0 OTpe3Ka
¢ uentpoM Ilnanetsl npsmbiMu JTuHUSAMA. [lomyuuTcsi paBHOOEIpEHHbI TpeyroibHUK. HazoBéM
ero Tpeyronbauk 1. OcHoBanue Oyner paBHo 1 metp. Bokoeie croponst paBabt 40 000 000 / 6.28
= 6369426.751592357 merpy. Haligém yriiel paBHOOEJPEHHOTO TPEyroibHUKA. YTON O (Tpagyc)
= 89.99999550228132. Yron PB(rpamyc) = 0.0000074657403795703915. NobGaBum Kk BepéBke 1
meTp. Paznenum nononuutensHyto BepeBky Ha 40000000, Torna Kakaplii METp OCHOBHOIM BEPEBKU
noyuut gonoauTesbHbie 0.000000025 Metpa. [TogHrMeM BepEéBKY Hajl TOBEPXHOCTBIO HA CTOJIOM-
Kax ¢ auameTrpom crpemsmumcs K 0, u pmuHon 0.1592356683121019 metpos. ITloctaBum Takue
CTOIOMKM Ha KaxJoM meTpe DkBaropa. [lomyurm npaBuibHbI MHOTOYroasHUK ¢ 40 000 000 cro-
poH. BO3bMEM OJHY CTOPOHY M COEIMHUM KaX[Iblii KOHell ¢ eHTpoM [lnaHeTsl mpsiMbIMU JIUHU-
savu. TlomyunTest paBHOOeApeHHbIN TpeyroabHuK. HazoBéMm ero Tpeyrompauk2. OcHoBaHue Oynet
pasHo 1.000000025 metpa. BokoBsie cropons! paBabl 40 000 001 / 6.28 = 6369426.910828025
MeTpy. Haiiném yriiel paBHOOEIPEHHOTO TpeyroyiibHUKa. Yron o (rpamyc) = 89.99999550228132.
VYron B (rpagyc) = 0.0000074657403795703915. OtHuMEM OT cTOpOHBI TpeyronpHUKa2 CTOPOHY
Tpeyrompaukal. 6369426.910828025m — 6369426.751592357m = 0.1592356683121019M. Yrsl
st TpeyronbHuk 1 1 TpeyrombHUK2 OJMHAKOBBL. 3HAYUT MOXKHO JOOABUTH OJIMH METP K BEpPEBKE U
MOAHATD €€ HaJl HoBepXHOCThIO Ha 0.1592356683121019 merpa. Eme onqHo nokaszarenscrso. [nHa
BepéBku paBHa 40 000 000 merpoB. Job6aBum ImeTp u cHUMeM BepéBKYy ¢ DkBaropa. Cozmaaum
Ha METPOBOM yUacTKe TIOBEPXHOCTH paBHOOEApeHHYI0 Tparenuio. OTpe3aem OT BepEBKH KYCOK [T~
Houi 1.00000002499999meTpa. OTMEpPUM Ha MOBEPXHOCTH OIMH METP U MOCTABUM J[Ba CTOJIOMKA C
namerpoM crpemsimumcs K 0, u anuHoi 0.1592356683121019 merpos. HatsiHeM 3TOT Kycok Ha
cronouku. [Tomyunm paBHOOeApeHHYI0 Tpareruio. bokobie ctopoHsl paBHb 0.1592356683121019
MeTpoB.OCHOBaHUE JiekKalllee Ha MOBEPXHOCTH paBHO | merpy. [limHa OCHOBaHUSI PACIONOKEH-
Horo Haj noepxHOcThI0 paBHa 1.00000002499999 metpa. Haliném CKOJIBKO TaKMX Tpaneruii Mbl
MOXEM IOCTaBUTh Ha MIOBEPXHOCTh BOKPYT DKkBaropa. Ha kaxayio Tpanenuio HykeH KyCOK JUIMHOM
1.00000002499999 metpa. Pazaenum nivHy BepEBKM Ha JJIMHY OCHOBAHUS PACIIONIOKEHHOTO Hajl
noBepxHocThi0. 40 000 001Mm / 1.00000002499999m = 40 000 000 mtyk. Ha kaxapiii metp DkBa-
TOpa Mbl MOEM TMOCTaBUTh OJHY TaKylO Tpareuuio. 3HaYuT MOXHO JOOABUTh K BEpEBKE 1 MeTp U
MOAHATH €€ HaJl moBepxHOCThio Ha 0.1592356683121019 meTpoB Ha Bcell OKPYKHOCTH DKBaTopa.
Takum 0Opa3oM, pelieHre TN 3a1a4M 3aBUCUT OT TOTO HACKOJIBKO MeaIbHA WJTH peajibHa UCTIOINb-
3yemasi BepEBKa. To YTO JIOTMYHO B MUpE MaTeMaTHKH, MOXET He TIOyYUThCS B PEATbHOM MUE.
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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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