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NPEIUCIOBHE PEJAKTOPA

«3aHuMaTenbHas TeOMETPHs» HamucaHa Kak Jjad npyaeit Ma-
TeMaTHKH, TaK M M9 TeX uyurateneHf, OT KOTOpHX noYeMy-
an60 0KasamiCh CKPHTHIMH MHOTHE MIPHBJEKATE/bHBIE CTOPOHH
MaTeMaTHKH.,

Ewe Gonpuie sTa KHMra npegHasHayaeTcss M/ TeX yuraresef,
KOTOphie OOyuanuch (maM cefiuac 0O6Gy4aloTcsl) FEOMETPHH TOJBKO
y KNacCHOH JOCKH H MOITOMYy He MNPHBHIKJIH 3aMeyaTb 3HAKOMbIE
reoMeTpHYeCKHe OTHOUIGHHS B OKpPYWAIOLIeM HAac MHpe BelleH u
ABAeHUH, He NPUYYHIHChb MO/Nb30BaTbCA NPHOGPETEHHHIMH TeOMeT-
PHYEeCKMMH 3HaHUAMM HA NPaKTHKE, B 3aTPYINHHUTE/BHHIX CJAyYasx
MH3HH, B NOXOxe, B OuByauHoH nan ¢poHTOBOH OGCTaHOBKE.

Bo36yauth y uuTareNs MHTEPEC K FEOMETPHH HJIH, TOBOPSH
C/I0BaMHM aBTOPA, ¢BHYIIHTh OXOTYy M BOCMHTAaTb BKYC K €& H3Y-
YeHHI0 — NPsAMas 3a4aya HacToslieH KHHUTH».

C sToit 1enpI0 aBTOP BLIBOZHT FEOMETPHIO <&H3 CTEH HIKOJB-
Holt KOMHatH Ha BOJBHHIA BO3AyX, B JeC, mMole, K peke, HA XO-
pory, 4TOGH MNOA OTKPHTHM HeG0M OTAATbCS HENPHHYKIEHHHIM
reoMeTpHYeCKHM 3aHATHAM Oe3 yyeGHuKAa M TaGiHlL...», NPHBJe-
KaeT BHHMauue uyntartens x crpaduuam J1. H. Tonctoro u A, I1. Ye-
xosa, Kions BepHa u Mapka Ts3Ha, HAXOZUT TeMy 4] reoMmet-
puuecknx 3agad B npoussegennsx H. B. Torons n A, C, MMyw-
KHHA, W, HAKOHEl, MpexjaraeT YUTATeNMO «necTphit monGop 3anay,
MOGONLITHHX 10 CIOXETY, HEOXHIAHHHX MO Pe3y/bTaTys.

Cennmoe n3gaHne «3aHUMaTeNbHOH reOMETPHH» BHIXOAHT Oe3
nenocpencTBenHoro ydactus astopa. SI. WM. [lepenbmas ymep
B Jleanurpage B 1942 r,

Hosoe u3zasue KHUTH CONEPWHT MOYTH BCE CTAThH Mpeanay-
HIET0 H3AaHHfl, 3aHOBO HW/JIIOCTPHPOBAHHHE, OTPEIAKTHPOBAHHHE
M nononiHeuHue ¢aKTaMH H CBeNEHUSIMH U3 Ha-
wedl, CoOBeTCKOil neficTBUTENbHOCTH, a TaK¥e He-
manoe KkonuyecTBo (0xk010 30) DHONMONHHUTENbHHX CTaTeill.

—_ 7 —



MHOI0 PYKOBOZWIO KeJlaHHe yBequunTb «KO3¢(HIMeHT mnones-
Hoctu» kHurd 1. W, [lepembmana, cmenatp e& eure Gonee neii-
CTBEHHOH M HHTepeCHOMH, BOBJEKaIOllell HOBHIX YHTaTeNel B PAILl
Ipy3eil MaTeMaTHKH.

Hackonbko 9T0 ymanoch,— HaxeloCh Y3HaTh OT 4HTaTesell mo
axpecy: Mocksa, 64, yn. UepHnniuenckoro, 31, k8. 53, 5. A. Kop-
JIEMCKOMY,

B. Kopoemcrull



YACTDL TTEPBAf]

F’EOMETPHS
HA BOJIbHOM BO3JYXE

[Npupona rOBOPHT SIBBIKOM MaTeMaTHKH:
6YKBBI 3TOTO 3bIKa — KPYTH, TPEYroib-
HHKH U HHbie MaTeMaTHueckue Gpurypsl,

lFaannaeit
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T'JIABA TEPBAS
FEOMETPHUSI B JIECY

Mo panHe TeHH

e ceflyac MaMATHO MHE TO H3yMIEHHe, C KAKHM CMOTpen s

B NepBHii pa3 Ha CeHOrO JIECHHYEro, KOTOpLIHf, CTOA BO37e
OrpOMHOH COCHBI, H3Mepsi1 ee BLICOTY MajleHbKHM KapMaHHBIM NpH-
Gopom. Korma on Hauenmiacs cBoedf kBajpaTHOH HOl{eYKOH B Bep-
WHHy JAepeBa, fl OXHJAJ, 4TO CTApPHK cefiyac HayHeT B3GHpaThcH
Tyxa ¢ MepHofi nenbto. Buecto 9T0r0 0H nmonoxun npubop o6paTHoO
B KapMaH M OGBSIBHI, YTO H3MepeHie OKOHYeHo. A s Ayman, euie
He HAYHHANOCh...

§1 6nin TOrZa OYeHb MOJIOX, H Tako# cmoco6 m3MepeHus, Korja
ye/IoBEK Ompene/sieT BbICOTY JAepeBa, He cpybas ero u He B3GH-
pasicb Ha BEpXyLIKy, SIBAS/CS B MOMX I/ia3ax 4YeM-TO BpPOLe Ma-
NeHpKOro 4yna, Jlnmp noapHee, KOTZA MeHs MOCBATH/IH B HAYaTKH
reoMeTpHH, MOHAA §fl, JO 4ero MPOCTO BHINOJHAIOTCH TAKOTO POAa
yyneca. CyuiecTByeT MHOXECTBO pPas/HYHHX CHOCOGOB MPOH3BO-
IOUTb MonoOHbEe H3MEPEeHHS NPH MOMOLIM BecbMa He3aMbIC/I0BATHIX
npubopos n jgaxe 6e3 BCAKHX mpucnocod/ieHuii.

Cambifi nerxuii u camulii apesHufi cnocol — 6e3 COMHEHHs, TOT,
KoTopuiM rpeuecknfi mynpen Panec 3a mecTb BEKOB A0 Hauefl
9pu onpefenun B Erunte BuicoTy mupamuan. OH BOCHO/B30Ba-
ca ee Tenbio. peunl M chapaoH, coGpaBuiHecs y MOAHONHS

—_ 1] —



BHCOYaiimiel MHpaMHIb, 03a4a4EHHO CMOTPEIH HAa CEBEPHOTrQ MpH-
mie/bla, OTTaALIBABLICrQ MO TEHH BHICOTY GTPOMHOTO CQOPYKEHHS,
danec, — rooputr npemanue, — u3bpan AeHb W Yac, KOraa JJIHHA
COOCTBEHHOH €ro TeHH paBHANACh €ro POCTy; B ITOT MOMEHT
BHCOTA NUpPaMHIH JO/MKHA TaKKe PaBHATHCA IAHHEe OTGpachiBae-
Moi el Teun!), Bor, nowanyit, emuHCTBeHHHIH cayva#, Koraa
Ye/0BEK H3BJEKaeT MO/b3y H3 CBOEH TeHH...

3ajzaya rpevecKOro MyIApena npeAacTaBIseTcss HaM  Temeph
KEeTCKH-NIPOCTOH, HO He OymeM 3a6bIBaTh, YTO CMOTPHM MH Ha Hee
C BHCOTH [EOMETPHYECKOTO 3JaHHsl, BO3ABHFHYTOIO yie Iocie
daneca. Ou wun sagonro no Esknmma, asropa 3aMeuaTenbHoit
KHHFH, MO KOTOpOH 0oGyyanuch reoMeTpHH B TeyenHe JBYX ThICH-
yeneTHH mocne ero CMepTH. 3ak/IoYeHHbIe B Helt MCTHHH, H3BECT-
HHIE Tenepb KaXJ0oMy WIKOJAbHHUKY, HE Onisn €lle OTKPLITH B 910Xy
daneca. A uToGH BOCMO/B30BATBCH TEHBIO A/ peUIeHHd 3a-
JIaYM O BHICOTE MMpaMUAR, HAamO OBVIO 3HATh YKe HEKOTOpHe
reoMeTpuYeckHe CBOHCTBA TPEYyro/bHHKA, — HMEHHO ClEeAyIOLLHe
Asa (u3 Kotopuix nepBoe Panec cam OTKpHII):

1) 4ro yrael npH OCHOBaHHM PaBHOOENPEHHOTO TPeyroNbHHKA
paBubl, M OGPaTHO—YTO CTOPOHbI, JeWKallHe MPOTHB PABHHIX
YIJIOB TPEYTO/JbHHKA, PaBHH MexAy co6ol0;

2) 4ro CyMMa yrJOB BCSIKOrO TpeyronbHuka (WiH no kpafHefi
Mepe NpMOYTOAbHOTO) PAaBHA ABYM NpAMBIM yr/aM.

Tonbko BoopyweHHuit 9THM 3Hanuem Panec srpase 6u1 3a-
KAIOYHTb, YTO, KOTAA ero coGCTBeHHas TeHb paBHA €ro pocTy,
COMHEYHbIE JIy4H BCTPEYaiOT POBHYIO MOYBY MO YIJIOM B MOJO-
BHHY HPSIMOrO, M C/eJOBAaTeNbHO, BEPIIHHA MHPAMUIH, CepeRHHA
ee OCHOBaHMSI H KOHeIl ee TeHH JOMKHW 0603HAYHTh paBHOGEx-
PeHHHI TPEeyTOo/NbHHK.

STUM MPOCTHM CMOCOGOM O4YeHb YA06HO, Ka3anoch OHl, MOMb-
30BaThCAd B SICHBI CO/MHEYHBIR JeHb I/ H3MEpPeHHs OIMHOKO CTOS-
upMX JepeBbeB, TeHb KOTOPLIX HEe C/IHBAETCH € TeHbIO COCENHHX.,
Ho B mammx mmporax He Tak Jjerko, kak B Erunte, nmoacrepeus
HykHBi 113 9Toro Moment: CoiHue y HAC HM3KO CTOHT HAaX FOpH-
30HTOM, M TeHH ObIBAiOT PaBHH BHICOTE OTOPACHIBAIOUIHX HX Mpen-
METOB /IMUIb B OKOJOMONYIeHHHe 4acH JeTHHX Mecsues. ITosTomy
cnoco6 Paneca B yxasaHHOM BHAE NMPHMEHHM He BCeria.

HerpyzaHso, onHako, M3MEHHTb 9TOT crnocob Tak, 4ToObl B CON-
HEYHBIt JeHb MOXHO OH/IO MO/Mb30BAaThCA M0G0 TeHbIO, KaKoOH

1) KoHeyHO, AMMHY TeHH Hafo ObIIO CYMTAThb OT CPeiHell TOUKH
KBaJpaTHOTO OCHOBAaHHS NHPAMHJbl, IIHPHHY S5TOrO OCHOBaHusi Panec
MOT M3MEpHTb HENoCPeACTBEHHO.

—_— ]2 —



6bl IJIMHEL OHA HH Obina. MaMepuB, KpoMe TOTO, H CBOIO TE€Hb HJH
TeHb KaKOro-HHOYHAb IIeCTa, BHIYHCAAIOT HCKOMYIO BHICOTY H3 IIpOs
mopuun (puc. 1):

AB:ab=BC:bc,

T. €., BHICOTA JepeBa BO CTOJNBKO Ke pa3 Gospiue Bamieil cobcTe
BEHHOH BHICOTHl (WIH BHICOTH II€CTa), BO CKOJBKO pPa3 TeHb Ie-
peBa namHHee Baweli TeHH (WIM TeHH recTa). IDTO BHTEKaer,

Puc. 1. ViamMepenue BBICOTH JepeBa IO TeHH,

KOHEYHO, U3 TeOMeTPHYeCcKoro noxobus TpeyroibHukoB ABC u abc
(mo nBym yraam).

VHble yuTaTeNM BO3Pas3AT, MOXAAYH, 4YTO CTONb 9SJEMEHTap-
HHli [pHEM HE HYXIaeTcsi BOBCE B TeOMETPHYECKOM 0GOCHOBAHHH:
HeyXelqHn H 6e3 TeoOMeTPHH HEfiCHO, 4TO BO CKOJNBKO pPa3 Iepeso
BhllIE, BO CTOJABbKO pa3 M TeHb ero miuHHee? Heno, omHako, He
TaK TpOCTO, Kak kawercsd. [lompoOyiite nmpuMeHHTb STO NPABHIO
K TeH M, OTOpACHIBAEMEIM INIPH CBeTe YJAUYHOrO (OHapsi MM JaM-
Nel, — OHO He ompaBmaercs. Ha puc, 2 BH BUAUTE, YTO CTON
6ux AB Bhiie TymMOH ab npuMepHO BTpoe, a TeHb CTOAGHKA
6onmbiie Tenn TyMm6u (BC:bc) pas B BoceMb. OGBACHUTB, MOYeMy
B INAHHOM CJydYae crnoco0 NpHMEHHUM, B JPYTOM HET, — HEBO3MOXHO
6e3 reoMeTpuu.
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3anava

Paccmorpum moGamke, B uem Tyt pasuuua. CyTb nena cso-
IOATCA K TOMY, YTO CO/JHEYHHIE JIyYH MEXAY COG0I0 MapaienbHH,
Ay4d ke (onapa — wemapamieabid, Ilociexsee OueBHAHO; HO

e

RO m

SN g

Puc, 2. Korna Takoe uamepeHue HEBHINOAHHMO

no4YeMy BIPaBe Mbl CHYUTATh Jy4yH Conuua napannejibHbiMH, XOTH
OHH 6e3ycn03Ho nepeceKalTes B TOM MeCTe, OTKyda HCXOIAT?

Pewmenne

Jlysn Coanua, majaiowmne Ha 3eMul0, MB MOXEM CUHTATh
napajisenbibMi [OTOMY, YTO YTOJI MEWKAY HHMH upe3BhalHo Man,
NpaKTHYeCKH HeynosuM. HecnowHui reoMerpuyeckuti pacyer yGe-
JUMT Bac B 9ToM. BooGpasure nBa Jywa, ucxoasigue M3 KaxoH-
un6yap Toukn ComHua M majamoume Ha 3:2MII0 B PacCTOAHUH,
CKaxeM, OIHOTO KIIOMETPAa APYyr OT Apyra. 3HaydT, ecid Ou
Mbl [IOCTABHAH OJHY HOXKY LMpKyas B Ty Touky Coaxua, a
APYroio OMUCATH OKPYKHOCTh PAJHYCOM, PABHHM PAaCCTOSHHIO OT
Consua no 3eman (1. e. pamuycom B 150 000 000 &), TO Mexny
HAWIMH JABYMA JyYaMH-PaZHycaMH oOka3anach Obl ayra B OAuH
KuaoMetp Aauxoo. [lonHas naMHA 9TOH MCHOJHHCKOA OKPYWKHOCTH
6ua G6u pasra 2m X 150 000 000 44 == 940 000 000 xx. Oauu
rpaxyc ee, koHeuso, B 360 pas Meubiue, T. e, 0k0s0 2 600 000 xu;
oxHa nyroas MuHyra B 60 pa3 meubule rpagyca, T. €. paBHa
43000 ##, a oaHa nyroBas cekysza eie B 60 pa3 MeHbule,
T. e. 720 xx. Ho namia gyra umeer B AnnHy Bcero Tonbko 1 xus;



3HAYHT, OHA COOTBETCTBYeT YIay B -7—%(-) cexyunnl, Takofl HRYTOX-
HEl yTO/ HeyJlOBHM Jaxce IJd TOYHeHIIHX acCTPOHOMHYECKHX
HHCTPYME@HTOB; CJENOBaTe/NbHO, HA MPAKTHKE MBI MOXEM CUUTATh
ayuu Coadua, nazawoue Ha 3emilio, 3a nmapajienbHelie npsMue '),

Ecan Obl 9TH reomerpHiecKkHe co0GpaweHHs He ObliM HAM
H3BeCTHH, Mbl He Morau Ob 060CHOBaTb paccMaTpuBaeMuifi crno-
co6 onpejneseHds BHICOTH MO TEHH.

[Tpo6ys npumenntb cnoco6 TeHefl HA NpPaKTHKe, Bhl CPa3y xe
ybeaurech, OQHAKO, B ero HeHan&KHOCTH. TeHH He OTrpaHHyeHHbl
Tax OTYeTIHBO, YTOOW H3MepeHue HX JJIHHBI MOXHO OHITO BHIIO/-
HUTb BronHe ToyHo. Kaxmast Tewp, orGpachiBaemasi mpu cBeTe
Connua, umeeT HesCHO OYepUEHHYI0 Cepylo KaliMy moayTeHH, KO-
TOpast M NPHAAET TIpaHHlEe TeHH HeonpeneneHHOCTb. [lponcxoaut
310 oTToro, 4yro Co/aHle —He TOuka, a 6ONbIIOE CBeTsleecH

- B2
e . ST %

Puc. 3. Kak ofpasyercda noayreHb.,

TeNno, McOyckaimouee aAyyn n3 muorux Ttouex, Ha puc, 3 noka-
3aH0, TOYeMy BCaeACTBHE 9TOro TeHb BC xepesa HMeeT eule
NpuAaToK B BUAE mnoaytedH CD, NOCTENEeHHO CXOAALIeH Ha-HeT.

1) Jipyroe neno — Ayud, HanpaBieHHble OT KaKOH-HUGYLbL TOYKH
Connna K KOHIDAM 8eMHOrO AHMAMETPa; Yroa MexAy HUMH JOCTAaTOYHO
BEAHK A W3MepeHusu (okoso 177);, ompeneseHHe 3TOro yraa jano B
PYKH acTPOHOMOB OJIHO H3 CPEACTB YCTAHOBHTb, KaK BEANKO PaccTof-
Hue ot 3eman no Coanna,
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Yron CAD wmexny KpalHHMH TIpaHHUAMH [ONYTEHH DPaBeH TOMY
yriy, NOA KOTODHIMHM Mbl BCETJa BHIAM COJMHEYHWH JHCK, T. €,
nonosuHe rpanyca. Ouwmbka, npoucxonsuiasi OT TOro, 4to ofe
TEHH M3MEepAIOTCA HE BOJHE TOYHO, MOMKET MPH HeC/HHIIKOM Jaxe
nuskom croauun Comnna mocturate 5%y u Gonee. dra owmbka
npubaBasieTcd K JAPYTHM HeH36eXHhM OLMOKaM — OT HEPOBHOCTH
NOYBH M T. A.—H J@NaeT OKOHYaTeAbHbLI pe3y/JbTaT Man0 Ha-
IewHniM. B MecTHOCTH ropucTOH, Hanpumep, croco6 3TOT CoBep-
LIEHHO HempHMEeHHM.

Eme nBa cmoco6a

Brnoznte BO3MOXHO OGOHTHCH NpH H3MEPEHHH BHICOTH H 6e3
nomomn Tewe#t, Takux emocoGoB MHOro; HauiemM C ABYX MIpoO-
crefunx.

Ipexzae Bcero MH MOXEM BOCMO/b30BaThCA CBOHCTBOM paBHO-
GenpeHHoTo MPSAMOYTONLHOIO TPEyro/lbHHKA, OOPAaTHBILHMCD K YCIy-
raM BecbMa NpOCTOrO MpH-
6opa, KOTOpbIfl J1erko H3ro-
TOBHTb H3 JOLIEYKH H TPeX
Gynasok. Ha mouteuke aio-
6ot opMul, maxe HA Kycke
KOpbl, €C/IH y Hero ecTb
MmI0ocKas CTOpPOHA, HaMe-
YaloT TPH TOYKH — BepLIH=
Puc. 4. Byaasounniii npu6op i usme- HHl PaBHOOENPEHHOrO Ips-

penust BLICOT. MOYTO/NILHOTO  TPEYroJIbHH-

Ka—MH B HHX BTHKAIOT

TopukoM mo Oynaske (puc. 4). IlycTb y Bac ner mox pyxo#

YepTEKHOrO TPEyroibHUKA JAd MOCTPOSHHUS MPIMOro Yria, HeT

M LHPKYJAsd I8 OTJIOKEHHA PpaBHbIX CcTOpoH. [lepernnte TOTAa

no60oit  Jockyr OymarH OJHMH pa3, a 3areM IOMepeK nep-

poro cruGa enie pa3  Tak, 4ro6m o6Ge YacTH IEp30ro

cruba cosmanH, —H nonyuute mnpamod yron. Ta ke Gymawka

NPUTOINTCA M BMECTO LHPKYJIsA, 4YTOOH OTMEPHTh paBHHE pac-
CTOsIHHA,

Kak puaure, npndop MoxeT ObTb Lie/IHKOM H3TOTOBJIEH B GHBY-
ayHoil ob6CTaHOBKe.

O6pauleHne ¢ HHVM He ciokHee wuarorosienus. Orofias ot
H3MepsieMOro IepeBa, JepwuTe Mpubop Tak, 4ToGbl OMHH H3 Kare-
TOB TpeyroJbHHKa Obl1 HampaBleH OTBECHO, M/ 4Yero MoxeTe
No/b30BaTbCA HHUTOYKOH € TpY3HKOM, NPHBA3AHHOA K BepxHed
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6ynaske [lpubmmxasachb Kk Iepe3y HAM yZXandaacb OT HEro, BHI
Bcerxa Halimere Takoe Mectro A (puc. 5), u3 KOTOpOro, rasngs
Ha OynaBkM @ M ¢, YBHAMTE, 4YTO OHH IOKPHBAIOT Bepxymwky C

Puc. 5. Cxema npumMeHesns GyaaBoyHoro mpubopa.

Jepesa: STO 3HAYMT, YTO MNPOJOMKEHHe THIOTEHY3H a¢ NMPOXOIHT
yepe3 Touky C. Torma, ouéBugHo, paccrosune eB pasio CB,
JaK Kak yron a=—45°,

Puc. 6. Eme onun crmoco6 ompepneneHds] BHICOTHI.

CremosarenbHo, M3MepHB pacctosHHe aB (wmi, Ha POBHOM
MecTe, OJHHAKOBOe ¢ HHM pacctosiHne AD) u mnpubasus BD,
T. €. BO3BHIIeHHe @A Tr/1a3a Haj 3emaeH, NOJAy4yHTe HCKOMYIO
BLICOTY JiepeBa,

2 3auumar. reomerpus —_ 17 —



ITo apyromy cmocoGy BH o6xomurech HRake H Ge3 Oynasoi-
HOro mpu6opa. 3Jech HyxeH LIeCT, KOTOpHHA BaM mHpuieTcs BOT-
KHYTb OTBECHO B 3eMJII0 TaK, 4TOObl BHICTYNAIOL(AA 4YacTh Kak
pa3s pasHdnach BamieMy pocty. Mecrto mag mecra Hamo BLIGPaTh
TaK, YTOOM, Jexa, KaKk MOKa3aHo Ha puc. 6, BH BHIEIH Bep-
XYUIKy mepeBa Ha OXZHOH mpAMOH JIMHHH C BePXHel TOuKOH LIecTa.
Taxk kax TpeyroapHux Abc — paBHOGEXPEHHHIA H MPAMOYTOMbHEIA,
10 yron A=45° u, caenosarensso, AB pasHo BC, T. €. HCKO-
MOH BHICOTe JepeBa.

INo cnoco6y 2Kionsn Bepna

Cnenyomuii — Towe BecbMa HECJ0KHHH — COCO6 H3MepeHHs
BHICOKHX MpEAMeTOB KapThHHO omucad y 2Kions Bepna B u3Bect-
HOM poMaHe «TamHCTBeHHBII OCTPOB».

«— Cerozust HaM Hago u3MepuTb BHCOTY maowanku Hane-
koro Buma, — ckasan mmkenep.

«— Bam nmnonagoGurci A 9TOrO HHCTPYMEHT? — CIIPOCH
TepGepr.

«— Her, He nonamoGutcsi. Mt 6yxeM ReHcTBOBaTH HECKOIb-
KO HHaue, oOpaTHBUINCH K He MeHee TNPOCTOMy H TOYHOMY
cnocody.

«lOHoma, cTapasch HAYYHTbCS BO3MOXHO GOJbIIEMY, MOCHE-
J0BaJ 32 HHXCEHEPOM, KOTOPHIH CMyCTiH/ICA C TPAHHTHOH CTEHH MO
oxpanHel Gepera.

«B3sB npsmo#t mect, ¢yroB 12 nIHHOIO, MHXeHep U3MepHA
€ro BO3MOXHO TOYHEe, CpaBHUBasg CO CBOMM POCTOM, KOTOpHIH
6u1 emy xopomo u3Bected. I'epGepT e HeC 3a HHM OTBeC, BpY-
YEHHHIl eMy HHXEHepOM: NpPOCTO KaMeHb, NPHBA3aHHHI K KOHIY
BEPEBKH,

«He poxonst ¢yros 500 1m0 rpauutHOH cTeHH, noAuuMasIIeHcs
OTBECHO, HHXEHep BOTKHYJ mIecT d)yTa HA XBa B MECOK M, NPOYHO
YKPEnuB €ro, NOCTaBH/J BEPTHKAABHO C NOMOLIBIO OTBeCa.

«3areM OH OTOHMIeN OT LIECTa Ha TaKOe pacCTofHHe, YTOGCH,
Jlexa Ha Tecke, MOXHO OHBVIO HA OXHOH MpSIMOH JHHWM BHJETb H
KOHel[ 1IecTa, u Kpai rpeGus (puc. 7). DTy TOUKY OH TIIATE/BHO
FOMETH/ KO/LIIKOM.

«— Tebe 3HAKOMH HauaTKH reoMeTpuu? — cnpocun oH Tep-
Oepra, MOJHAMASACH C 3EMJIH.

«— Ja.

«— IMomMuuwpb cBOKHCTBA MOZOGHBIX TPEYTOJBHHKOB?

«— Hx cxoncTseHHble CTOPOHBI NPONOPIMOHANbHbI.
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«— TIpasuipHo. Tax BOT: cefiyac i HOCTPOIO ABa MOJOGHHX f1pi-
MOYTONBHBIX TPEYrodbHHKA. Y MEHbLIEr0 OAHMM KaTeToM GyZeT or-
BECHBIH IHECT, JPYTHM — PAacCTOAHME OT KOJHIIKA JO OCHOBaHUS
LIeCTa; THIOTEHY3a e — MOH 1y 3peHHS. ¥ JPYroro TPeyroibHHKA
KareTamH OyZyT: OTBecHad CTeHa, BHICOTY KOTOPOH Ml XOTHM
ONPENE/IHTb, H PAcCTOIHHE OT KOJMIIKA B0 OCHOBAaHHA STOH CTEHH;
THIIOTSHY3a e — MOA JIyd 3peHHs, COBIANAIOLIUH C HAlpaBIEHHEM
THIOTEHY3H MEPBOr0 TPeyTo/bHHKA.

-
g, D A

A B, o~ - s

Puc. 7. Kak uamepuan BHCOTY ckaian repon Kioas Bepua.

«— [lousn! — Bockaukuyn loHowa, — Paccrosiue 0T KO-
JblUIKa A0 LISCTA TaK OTHOCHTCA K pPACCTOSHHIO OT KOJHINKA
O OCHOBAHHS CTEHH, KaK BLICOTA INECTAa K BHCOTE CTEHH.

«— Ja. U cnenosarenbHo, eC/qH MB H3MEPHM J3a MEP3HIX
paccTosiHud, TO, 3Hasg BHICOTY LIECTAa, CMOXEM BHYHC/IHTh 4YSTBEp-
THH, HEH3BECTHHA wileH MpONMOPLUHH, T. €. BHICOTY CTeHn. Mu
obofimemcs, TakuM oOpa3oM, 6e3 HEMOCPSACTBEHHOIO H3Mep2HuA
STOH BLICOTH.

«0O6a ropu30HTANLHHX PAacCTOSHUS ObLUIM HM3MEPEHH: MeHbliee
pasusnock 15 ¢yram, Gonburee — 500 dyTtam.
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«ITo oxoHuannn n3mepenuit WHKeHep COCTaBHA CHAEAYIONLYIO
3amich;
15 : 500 =10:x,
500 X 10 =5000,
5000 : 15=2333,3.

«3HauuT, BLICOTA TpaHHTHON CcTeHH pasHs’ack 333 dyram».

Kak mocrymma cepixaHt

HexoToprie M3 TOMBKO YTO OMHCAHHBIX CIOCOGOB H3MEpeHHd
BLICOTH HeyNOGHH TeM, YTO BHSHIBAIOT HEOOGXOJIMMOCTB JIOXHTbCSH
Ha 3ema0. MoxHo, pasymeercs, u36Gexarb TaKOro HeymoOCTBa,

Bor kak onmmaxmel 6bui0 Ha oxHoM u3 ¢poHToB Bemnkoft
Oreuectsennoit Boitunl, Ilonpaszaenennio nefitenanta Mpaniok Ghiio
MPHKa3aHO NOCTPOHTbL MOCT
yepe3 TOPHYIO  peKy.
Ha mnpotusonomoxHom OGe-
pery 3acenn  (auIncTH.
Hna pasBeakn MecTa Io-
CTPOHKH MOCTa JeHTEHaHT
BHIEINT  pa3BelLBaTelb-
Hyl0 Tpymmy BO TIJaBe cO
crapwumM  cepxantoM [lo-
noBLIM ... B Oamkafimem
JIeCHOM MacCuBe OHII H3Me-
pHaH  AMaMeTp H  BHICOTY
Han6oJjee  THNHYHBLIX e«
Puc. 8. VsMmepenne BHICOTH AepeBa peBbeB H TOACYHTANH KO-

TpH IOMOILH wecta. /IMYeCTBO JHAepeBbEB, KOTO-
pHe MOXHO ObUIO HCNONb30BaTh AJA TOCTPOHKH,

Bricoty InepeBbeB oOmpemeassiH NPH TOMOLIM BewKH (LIecra)
TaK, KaK IOKa3aHO Ha puc. 8.

ATOT CnocoG COCTOMT B C/IEAYIOLIEM.

3anacuiuch IMECTOM BHILE CBOETO POCTA, BOTKHHTE €r0 B 3EMJI0
OTBECHO Ha HEKOTOPOM PAaCCTOSIHHU OT M3MepsieMoro Xepesa (puc. 8).
Oroltgure OT mwecta Hasal, 10 Npoxo/mkeHnto Dd Ko TOro mecta A,
C KOTOpOro, IJIiZfl HA BepUIHHY JepeBa, Bb YBHAHTE HAa OXHOR
JHHUM C HeH BepXHIOI0 TOuKy b mrecta, 3arTeM, He MeHss MOJO-
MEeHHs TOJIOBH, CMOTPHTE [0 HANpaBJEHHIO FOPH3OHTANIbHOH NpAMOi
aC, saveuvas ToukH ¢ H C, B KOTOPHX Jay4 3peHHS BCTpedaer
mecT H crBoi. IlonpocuTe moMowHuKa caenaTh B 9THX MecTax
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nomeTku, u HabmoxeHue okoHyeHo, OcCTaeTcsi TOMLKO HAa OCHOBAHHH
noxoGusi TpeyroabHUKOB abc u aBC Bbuucauth BC U3 MpONOpLHH

BC:bc=aC:ac,
OTKyna

BC—bc-2C,
Qac

Paccrossus be, aC u ac nerk0 HM3MEDUTb HENOCPEACTBEHHO.
K nonyuenso#t Bemuuude BC HyxHO npubasuth pacctosHue CD
(xoTOopoe Takxe H3MepSeTCS HeNoCPeJACTBEHHO), YTOOH Y3HaTh
HCKOMYIO BBICOTY JepeBa.

Jng onpexeneHus KOMMYECTBA JXepeBbeB CTApPIIMH CepXaHT
OpHKA3al COJAAaTaM H3MepHTh IVIOL[aAb JECHOTO MaccHBa. 3arem
OH MOJCYHTA]T KOJMHYECTBO JepeBbeB HA HEOOJbILOM yyacTKe pas-
MepoM 50 > 50x8. m u mPOU3BEJ COOTBETCTBYIOLIEE YMHOXEHHE.

Ha ochoBannmu Bcex JaHHHX, COOpaHHHX pa3BeIYHKaMH, KO-
MaHZUp TNOXPA3LENeHHs] YCTAaHOBWJI, TIHe H KaKoH MOCT HYXHO
cTpouth., MoCT mocTpomaH K CpPoky, 6GoeBoe 3aianue OLJIO Bhl-
NOJIHEHO ycmemHo 1),

Ilpn moMomu 3amMACHOH KHHWKKH

B kauectBe mpuGopa Hjasi NPuOAH3NTENbHOH OLEHKH HEeNOCTYI-
HOH BHICOTHI BBl MOXeT€ HCHOJIB30BaTh H CBOI KapMaHHyIO 33-
NHCHYI0 KHHXKY, €C/IH
OHa CcHabGxeHa KapaHia-
1IOM, BCYHYTHIM B YeX-
JHUK WIH NEeTeNbKy mpd
kHmkke., OHa mMOMOXKET
BaM [OCTPOUTH B MPO-
CTPAHCTBe Te JBa TMO-
IOOHBIX TpeyroJibHuKa,
H3 KOTOPHIX NOJIy4YaeTcs
ucKoMmasd BhicoTa. KHimxk-
Ky Hago AepKaThb BO3Jje
T/1a3 TaK, KaK I0Ka3a-
HO Ha  YOPOLUEHHOM

puc. 9. Oua JOMKHA  pyc 9 Usepenne BHCOTH NpH MOMOWHA
HaxoAUTbC B OTBECHOH SaNHCHOH KHHIKKH.

1 M3noxenusle spech W pajee smu3onbl Beaukoit OTedecTBeHHOR
BOHHBI omucanbl A. JleMunoBHIM B XypHaie «Boensnie 3HaHua» Ne 8,
1949, «PasBenka pexu».
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TUIOCKOCTH, @ KapaHJIall BLIABUraeTcs HajZ BepXHUM OOGpesoM
KHIKKH HAaCTOJNbKO, 4YTOOHI, T/IiASt M3 TOYKH @, BUAETh BepIlH-
Hy B nepeBa moOKpHTO# KOHuYMkoM b kapasmamia. Torma Bcaen-
cTBHe moxoGus TpeyronbHukoB abc u aBC Bmcora BC onpene-
JUTCSH U3 MPOMOPLMH

BC:bc==aC:ac.

Paccrosinust be, ac m aC u3mepsioTcs HermocpeactsenHo, K mony-
yeHHo#t BenuyuHe BC wano npuGaButh eme nmuHy CD, T. e. —
Ha POBHOM MeCTe-—BHICOTY IJa3a Haj TMOYBOM.

Tak Kak IWHPHHA @C KHUKKH HeW3MEHHA, TO eCaH BH OyleTe
BCErXa CTAaHOBHTbCA Ha ONHOM M TOM XK€ pAacCTOSHHH OT H3Me-
psemoro nepesa (uanmpumep, B 10 ), BhicoTa HdepeBa Gynmer 3a-
BHCETb TOJNBKO OT BHIABUHYTOH wacTu be xapannawa. Ilostomy B
MOXKETe 3apaHee BHYHCAWTH, KaKas BHICOTA COOTBETCTBYET TOMY
MIH HWHOMY BHIIBHMEHHIO, H HAHECTH 9TH YHCJAa HA Kapauxaur,
Bama 3ammcHast KHHWKKa NMPEeBpaTHTCA TOrJa B YHNPOUIEHHBIA BLICO-
TOMEp, TaK KaK BH CMOXETe IPH ee MOMOLIM ONMpeNeNiTh BhiCOTH
cpa3dy, 6e3 BHYUC/IEHHH.

He mpuGauxkasch K npepeBy

Cnyyaetcd, 4TO mnoyeMy-1H60 HeyZOGHO MOXOHTH BIVIOTHYIO
K OCHOBAaHMIO H3MepfieMOro JiepeBa, MOXHO JH B TakOM CJyuae
OfnpejeuTh €ro BEICOTY?

Bnonne BosMowHo, {ns storo mpumyman ocTpoyMumit npuGop,
KOTOpHIf, KaK H TpexuAyilHe, Jerko H3roToBTb camomy. JIse
mnaskn ab u cd (puc. 10 BBepxy) ckpemnsioTcss MNOA NPAMBIM
yrjoM Tak, 4ToOH ab paBusiaoch be, a bd coCTaBAfNO TONOBUHY
ab. Bor u Becb npuGop. UTOOH u3MEpHTb UM BHICOTY, AepKaT
€ro B DyKax, HAampaBuB IVIAHKY ¢d BEePTHKAIbHO (AN Yero mpu
Hell HMeeTCs OTBeC — IIHYPOK C TPY3HKOM), M CTaHOBSTCS MOCJe-
IOBaTeNbHO B JBYX MecTax: cHauana (puc. 10) B Touke A, rxe
pacrosaraioT npHGOp KOHIOM ¢ BBepX, a 3areM B Touke A’, no-
ndanbumie, rae npu6Gop mepwaT BBepx koHuoM d. Touka A u36u-
pdeTcd Tak, 4TOOH, IVIAS U3 @ HA KOHeL ¢, BHIETh €ro Ha OXHON
npsaMofi ¢ BepxXymikoit nmepeBa. Touky ke A’ OTHCKHMBAIOT Tak,
yto6H, Isiad 43 @’ Ha Touky d’, BUASTh ee copnamamouied c B.
B ortbickaHHn sTHX ABYX TOouek A m A'l) 3akmiouaercs Bce H3Me-

1) ToukH STH HeNpeMEeHHO NOMKHH JexaTb Ha ONHOH mpsMofi
€ OCHOBaHHEM ILepeBa.

—_— 02 e



penye, MOTOMY YTO HCKOMaf 4acTb BHCOTH Aepesa BC pasha pac-
cTosuuio AA’. PasedcTB0 BHTEKaeT, Kak JIerko c000pa3uTh,
u3 Toro, uto aC=BC, a a'C =2BC; 3HauuT, .

a'C—aC=258C.

Bul BumuTe, 4TO, MOAB3YSICh STHM MPOCTHIM MPUOOPOM, MBI
n3MepsaeM nepeBO, He NMOAXONA K €ro OCHOBaHHIO Ojmie €ro Bbi-
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Puc. 10, Ipumenenne npocrefiiero BBICOTOMEpa, COCTOSLIErO
H3 IBYX TJaHOK.

cotol. Camo coGol0 pasymeercss, 4TO eCAH MNONOHTH K CTBOIAY
BO3MOXHO, TO JOCTAaTOYHO HafTH TOJBKO OJHY H3 TO4eK — A miau
A', 4yTOOHl Y3HATh €ro BHICOTY.

BMmecTo ZABYX IIaHOK MOXHO BOCHO/NB30BAaTbCA YEThIpbMf Oy-
7aBKaMH, pa3MecTHB HX Ha JOLledKe HaJJIexauluM o05pasou;
B TakoM BUAE <«mpubOp» elle Mpoule.

BricoTomMep JIeCOBOIOB

[Topa oObsicHuTh Telepb, KaK YCTPOEHbl €HACTOAL(HE» BbI O-
TOMEpPLI, KOTOPHIMH IO/B3YIOTCA HAa MNpAKTHKe palOTHUKH Jeca.
Omuity OZUH M3 MNOXOGHHX BHICOTOMEPOB, HECKOJIbBKO M3MEHHB
€ro Tax, YTOOH HPUGOP JA2rKO OGHIO H3rOTOBHTH caMoMy. CyIIHOCTD
ycTpofictea Bumsa u3 puc. 11. Kapronnwi#t wiu nepepfiHHblf nps-
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MOYTONbHHK abcd pmepwar B pykax Tak, 4TOOH, TJIAd BIOIb
Kpast ab, BAmeTh Ha OJHON JHHAM C HAM BepumHy B nxepesa.’
B Touke b mpuBeuwieH Ha HATH TPY3HK ¢. 3aMeyalOT TOYKY 72,
B KOTOpO#l HATh mepecekaer auHHi0 dc. Tpeyronpuuku bBC u bne;
MOXOGHH, TaKk KaK 00a NPAMOYTOJNbHEE W MMEIOT pPaBHEle OCTpHIE

a

NS
AY

Puc. 11. CxemMa ynorpe6ieHns BHICOTOMEpAa J€COBOAOB.

yrast bBC w bnc (¢ COOTBETCTBEHHO Hapa/uIe]bHBIMH CTOPOHAMH),
3HaynT, MW BIpaBe HAMKCAaTh NPONOPLHUIO

BC:nc=>0bC:bc;
orciona
BC=bC- ;'_‘ .
[

Tak kak OC, nc W bc MOXHO M3MEPHTb HENOCPEACTBEHHO, TO
JIEDKO TOJYYHTh HCKOMYIO BHICOTY HepeBa, MPUGABHB IUIMHY HHXK-
Heit yacth CD cTBO/Ma (BHICOTY mpuGOpa Hag MOYBOH).

Ocraercsi n06aBuTh HECKONbKO mompoGHocTelt. Ecaum kpait be
JOLIeYKH CcHenaTth, HampuMep, poBHO B 10 c#, a Ha kpaio dc

nec
HAHECTH CaHTHMETPOBHIE JC/ICHHS, TO OTHOLICHHE - Gymer Bcerma
BHIDAXATbCA JECATHYHOH IpoOBbIO, NPSAMO YKa3uBalouwlel, Kakyio
nomo paccrosgHus bC cocrasnser Bricota BC nepesa. [lyctb, Ha-
NPUMED, HUTh OCTAHOBUJIACh NMPOTHB 7 TO HeneHud (T. e. ve=—=7 cA);
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9TO 3HAYHT, YTO BHICOTA JepeBa HaJ ypoBHEM riasa cocrasiset 0,7
paccTosiHAs Habmi0xaTeld OT CTBO/A.

Bropoe ynydiieHHe OTHOCHTCH K CIOcoGy HaGaioxeHns: yToGu
YXOGHO GHUIO CMOTPETh BRO/MbL JHHHH @b, MOXHO OTOTHYTb Y BEpX-
HHX YIJIOB KapTOHHOTO MNPSAMOYro/bHHKAa JBa KBalpaTHKA C mpo-
CBepleHHHMH B HHX JBIPOYKAMH. ONHOH mNOMeHblle—Yy T/1asa,
JApYroi no6o/pie — A5 HABEAEHHS HAa BepPXyMKY xepesa (puc. 12).

(o]

O]

D
10 %ﬁ/f%@/m/w /o,z / o

Puc. 12. Bricotomep aecoBoaos.

Hansueiimree ycoBepuiescTBOBaHHE MPEACTaBNAST NMPUGODP, H30-
OpaxcenHulff OYTH B HATYpa/ibHYI0 Be/n4uHy Ha puc. 12. Hsroro-
BUTb €r0 B TaKOM BHAZ JIerkO H HeXOAro; M 3TOro He Tpe-
6yercd OCOSEHHOrO ymeHbst MacTepurb. He 3aHuMas B xapmane
MHOrO MeCTa, OH JOCTaBHT BaM BO3MOXXHOCTb BO BPeMfl 9KCKYPCHH
OLICTPO OnpefieiiTh BHICOTH BCTPEUHHX HPEAMETOB — HEPEBheB,
cTon60B, 3fxannit H T. M. (MHCTpyMeHT BXOOHMT B cOCTas pa3pa-
6oTanHoro aBTOpoM 3TOH KHHrH HaGopa <«['eoMeTpusi Ha BOJBHOM
LO3ayXxe».)

3anmaua

MoxXHO JH OnHCaHHBIM Cefiyac BHICOTOMEPOM H3MepsTh JepeBb,
K_KOTOpHIM He momoiru BmoTHYI0? Ecnu mMoxHo, To Kak ciemyer
B TaKHX C/Jy4asx MOCTYnaTh?
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Puc. 13. Kak usMepntb BHICOTYy JAepeBa, He NpHGAMMasicb K HeMy.

Pemenue

Hano mnampasuts mpuGop Ha Bepwuny B pepesa (puc. 13)
c xyx touex A u A’. Iycts B A Mu onpegeauwin, uto BC=0,94C
a B touke A'—uto BC=0,4A'C. Torza Mb 3HaeMm, 4YTO

BC R BC
Ac=g, ac=gq,
OTKyHa
. BC BC__ 9
AN =AC—AC=FL —FE=T0BC.
Hrak,
ad=2pc wm Bc=Baa—o071244
18 ' 25 ’ °

Bu eumure, uro, u3Mepus paccrosinne A'A Mmexay oGoumn
MeCTaMH HaGJIONEHUS M B3SB ONpENeeHHYI0 OO 9TOH BENHYHHH,
Mbl y3HaeM WCKOMYI0 HEXOCTYNHYI0 H HENPHCTYIHYI0 BHICOTY.

Mpu momomu 3epxana

3anmaua

Bot eute csoeoGpasHblil crnocob ompeneineHusi BHICOTH Jepesa
npu noMou 3epkana. Ha nexoropom paccrosuuu (puc. 14) or
u3MepsaeMoro Jepesa, Ha posHoil 3emine B TOouke C KaAayT
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Puc. 14. VisMepenne BHICOTH IpH NOMOLIH Se€pKaJa.

FOPU30HTANBHO 3epKanblie M OTXOAAT OT HEro Hasam B TakKylo
Touky D, crod B KoTOopoit HaGmioJaTenb BHAUT B 3epkane Bep-
xymwky A nepesa. Torma nepe- A
B0 (AB) BO CTONBKO pa3 BHIIE ™

pocra HaGmwonarens (ED), Bo N
CKONBKO pa3 paccrosisne BC or N
3epkaia XO JepeBa Gosblie pac- \.
crosaug CD ot sepkana Jo Ha- \ F

6monarens, [Touyemy? J AN y
B

Pemenne

Croco6 ocHOBaH HA 3aKOHE /
oTpaxeHusd cBera. BepmmuHa A ’
(puc. 15) orpaxaerca B Touke A’ S
Tak, yr0 AB=—A'B. U3 nono- Py
Gust we TpeyronsHnkos BCA' w /
CED cnenyer, 4tO ’

A’B:ED = BC:CD. A

Puc. 15. Teomerpuueckoe mo-
B sroit NpOMOPUHH OCTACTC  crpoenne Kk cnocoGy MaMepeHHs
numb  3avennTb  A’B PaBHBEM  BHICOTHI TIpH NOMOWI BepKaia.
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emy AB, uro6n 060CHOBaTH YKa3aHHOe B 3ajgade COOTHOuIe-
HHE.

Dr1oT yHOGHHH ¥ HEXNOMOTAMBHE CMOCOG MOXHO MPUMEHSITh
BO BCAKYIO MOTORY, HO HE B IYCTOM HACAXJIGHHH, a K OXHHOKO
CTOSILLEMY JepeBy.

3anaya

Kak, oxsaxo, ciemyer mocTynath, KOrja XK H3MepaeMOMYy Xe-
PEBY HEBO3MOXHO MOYeMY-I1u60 MOJOHTH BIIOTHYIO?

Pemenne

OT0 —cTapuHHas 3ajava, HACUHTHBAIOUIAA 3a COGOI CBHIIE
500 ner. Ee paccmartpupaer cpenHeBeKOBHH MaTeMaTHK AHTOHHI
Je Kpemona B counsenun «O npaktuyeckom semiemepun» (1400r.).
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Puc. 16. Kak Besnko paccTosHHE MEXAY BepIIHHAMH COCEH?

Banaya paspemaercs ABYKPAaTHHIM TpHMeHeHWeM cefiyac omu-
CaHHOrO Crocofa — MOMeleHHeM 3epKana B AByx Mecrtax. Cpenas
COOTBETCTBYIOILeE NMOCTPOEHHE, HETPYAHO M3 MOAOGHS TPEyroib-
HHUKOB BHIBECTH, YTO MCKOMas BBHICOTA JePeBa PaBHAa BO3BHILIEHHIO
ri1a3a HaGMiOKaTeNsd, YMHOXKEHHOMY HAa OTHOLIGHHE PacCTOSHHS
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MEXIY MONMOXEHHAMH 3epKala K Pa3HOCTH paccTosHufi HaGmionxa-
TeNsd OT 3epkana.

MMpexne uyem oxoHunTh Geceny o0 H3MEpEHMH BHICOTH Je-
peBbeB, MPEJVIOKY YHTATENI0 elle OJHY <«JIeCHYIO» 3anauy,

JiBe cocHpl

3axaua

B 40 x opmsa ot mpyroii pacTyT JHBe COCHH, Bn mamepuan
HX BHCOTY: OXHAa OKa3asack 31 4 BHICOTH, Hpyras, MOACHAS —
Bcero 6 .

Moxere nH BH BHIYHCAHTH, KAaK BeNUKO PACCTOSHHE MEKAY
HX BepXYLIKaMH?

Pemenue

HckoMoe paccTosiHHe MexcTy Bepxymkamu coced (puc. 16)
no teopeme ITudaropa pasHo

V10 252 =47 .

PopmMa ApeBecHOro CTBOJIA

Tenepsr But MOXceTe yxe, NPOTY/IHBAsCH MO JIECY, ONPEREIHTD ~
YYyThb He NONIIOMHHOH Pa3aUYHBIX CIIOCOGOB — BHICOTY JMI06Gro Je-
pesa. Bam mHTepecHo Gyner, BEPOSiITHO, ONPEXENHTH TAKKE H €ro
06'b eM, BHYHCAUTD, CKOJBKO B HeM KYOHYECKHX MeTPOB JApeBe-
CHHH, @ 330JHO H B3BEeCHTb €ro— y3HaTh, MOXKHO JH OBUIO
Onl, HanpuMep, YBe3TH TaKOK CTBOM Ha omHo# Tenere, OS5e atH
3a]aud yxe He CTOMb NMPOCTH, KaK ompejeldeHHe BEICOTH; cIle-
IHaNNCTE He HAllIN cHocOG0B TOYHOTO ee pa3pelleHns H HO-
BOJIBCTBYIOTCS JIMIIb Go/ee WIM MeHee NPHOAMKEHHOH OleH-
ko#t. Jlawe u Jg CTBOMA CPyGleHHOTO, KOTOPHIA JIEKHT MNepex
BaMH OYHILIEHHBIH OT CyuybeB, 3ajaya paspeuraeTcs Jaleko He
npocTo.

Jeno B TOM, 4YTO XpeBecHHl CTBOJA, Jawxe Camblif pPOBHHIH,
6e3 yTOMIIEHHH, He NpejCTaBiAseT HH LWIHHIPA, HH [OJHOTO KO-
Hyca, HH YCEUEHHOro KOHyca, HH KaKOro-in60 HPYToro reoMeTpH-
YeCcKOoro Teja, 06beM KOTOPOro MHI yMeeM BHIYMCIATH Mo Qopmy-
Aam, CTBON, KOHEYHO, HE LMAHHID, — OH CYXUBAETCAd K BepIIHHE
(umeer «cGer», Kak TrOBOPST JIECOBOXH),—HO OH H HE KOHYC,
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nMoTOMY 4TO ero <«ofpa3yioiias» He npaMad JAudud, a Kpusad,
U NPUTOM He JAyra OKDPYXHOCTH, a HeKOTOpas Hpyras KpHBas,
oOpawenHas BHIOYK/IOCTBIO K OCH jepesal).

[Toaromy Gosnee wiH MeHee TOYHOE BbIYHC/AeHHE OFBbeMa Jpa-
BECHOrO CTBOJIA BHIIO/AHHMO JIMIUb CPEACTBAMH MHTErpajbHOTO
HcuuciaeHnsi. MHbBIM YUTaTeNsM NMOKaKeTCsl, ObTh MOXKET, CTPAHHBIM,
4yTO IJ H3MepeHHS NpOCcTOro OpeBHAa MNPHXONUTCH O6paLLaThes
K ycayram Boicuiell MaTematuku. MHOrHe AyMaioT, 4YTO BBHICIHAs
MaTeMaTHKa HMeeT OTHOLIeHHE TOJNBKO K KAaKHM-TO OCOGEHHHIM
npeaMeraM, B OGHXOQHOH e XHU3HH HPHMEHMMAa BCErga JIMIUb Ma-
TeMaTHKA 3JeMeHTapHas., OTO COBEPIIEHHO HEBEPHO: MOXHO XO-
BOJIBHO TOYHO BBIYHCINTH OObeM 3Be3Ibl WIH IVIaHETH, HOJIb3YAChH
9MIeMEHTaMH TeOMeTpHH, MexJy TeM Kak TOYHbH pacyeT oGbema
JNMHHHOTO OpeBHAa WM NUBHOH GOYKH HEBO3MOXKeH * 6e3 aHa/luTH-
4eCKO# reOMeTpHH H HHTErpajbHOrO0 HMCYHUC/IEHUS.

Ho wHamia knura He mpenmonaraeT y 4YHTaTels 3HAKOMCTBA
¢ Boicuieff MareMaTHKOH; mNpHUEETCA MO3TOMY YHOBIETBOPUTHCH
37ech JUUIb NPHOIUHTENBHHM BHIYHC/IEHHeM o0bema cTBoMa. By-
IeM HCXONHTh M3 TOr0, 4YTO 0ObeM CTBOMa Oojee HIH MeHee
61u30K 160 K 06beMy YCEUEHHOTO KOHyca, Jau00— I CTBONA
C BepIIMHHBIM KOHIOM — K 00'beMy MOJHOTO KOHyca, JuG0, HaKo-
Hell, — ISl KOPOTKHX GpeBeH —K o6beMy muwtunapa. OJbem
KaXJIOro H3 STHX Tpex Tel Jerko BuuucaAuTh. Henb3a nanm nns
0onH0006pa3na pacueTa HaHTH Takyio ¢GopMynry oSbema, KoTopas
rogunace OB cpa3y &g BceX Tpex Ha3BauHeix Ten? Torga wmul
NpuGMIDKEHHO BHIYHCISAIN Gb 00beM CTBOMAa, HE HHTEPeCysiCh TeM,
Ha YTO OH GO/bllle MOXOX — HA UHIHHIP WIH HAa KOHYC, MOJHHIH
WIH yCeyeHHbIH.

YuusepcannHas ¢opmyna

Taxas ¢opmyna cyuiectByer; Oonee TOTO: OHA NPHrOJHA He
TONBKO JJIS UWIMHIAPA, MOMHOTO KOHYCA M YCEYEHHOTrO KOHYyca,
A0 Takx¥e M I BCAKOTO POJA NPU3M, IMHPAMHL MOJHBIX H yce-
YeHHBHIX W jJaxe Jnd mapa. Bor 9Ta 3ameyaresnpHas QopMmyia,

1) Bcero Gamike 9Ta kpuBas MOZXORHMT K TaKk Ha3biBaeMoH «moayxy-
6uyeckolt mapaGoae» (¥3—ax?); Teno, MOJY4YEHHOE BpaIEHHEM STOH
napaGoabl, Ha3hIBaeTCs HeHI0HIOMY (N0 HIMEHH CTapMHHOTO MaTeMaTHKa
Heitns, wamepmero cmoco6 onmpexensaTh AJAHHY AYTH TaKOH KpHBOH).
CtBoa BhHIpOCIIErO B JeCy AepeBa MO ¢opMe NpuUGIHKAETCA K Heii-
nouny. Pacyer o6beMa HeflloMga BHIIOJHAETCS NpHEMaMH BbICUIEH
MaTeMaTHKH.
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H3BeCTHA! B MaTeMaThke MNoJ Ha3BaHHEM (pOpMlebl Cumncona:

npuyeM
h —BHICOTa T€Ja,

3 b, — niomanb HUMKHETO OCHOBAHMA,
V=1 (b3 +45,-+ by by — > cpexnerol) ceuenud,
bg— » BepPXHEro OCHOBaHUA,
3axaua

JoxasaTtb, 4yTO no npuBencHHOHR cefiyac opMyne MOKHO BH»
YHCAHTh OGbEM CHASAYIOUIMX CeMH IeOMETPHYECKHX Tel: NPHU3MH,
NHPaMHIL MOMHOH, MHPAMHIB yCEYEHHOA, HWIHHAPA, KOHyca MNOj«
HOTO, KOHYCa yCe4eHHOTO, apa.

Pewenune

Y62nuThcd B MPaBHIBHOCTH 3TOH (hOPMY/EI OYEHL JErxo npo-
CTHIM NIPHMEHEHHEM ee K MNepeync/IeHHEM TenaM. Toraa nomyynmy
Insg npuaMn u nuwauappa (puc. 17, a)

h
v=1 (b, + 46, b)) =byh;
I MHPaMMAH M KoHyca (puc. 17, 6)
=k b b,
0—6(b1+4 73 —{—0)- 3
AN ycedyeHHOro konyca (puc. 17, 8)
v::%—[nRz—l—Am(Rj_’)z—[-nrz]:
==%(nRz—l-nRz—l—‘QnRr—}—an—}-nrz):
=2 (Re 4 Rr - r2);

IJISl yCeueHHOH NHpaMHAB JOKa3aTeNbCTBO BEAETCH CXORHHBIM 06pa-
30M; HaxoHeu, ajas mapa (puc. 17, 2)

v=2%(04-4nR2 4-0) = L R".

1) To-ecTh NAOiagb CEYEHHA TeJa MOCPENUHE €ro BHICOTHL.
— 3] —



Puc, 17. TeoMerpuueckne Tena, 06beMbl KOTOPHIX MOXKHO BBIYHCIHT,
nonb3yscb oL HO K ¢opmyanoit.

3amaua

OTtMeTnM eme OAHY J/IOGONMBITHYI0 OCOGEHHOCTH HamieH yHH-
BepcanbHOft popMysbI: OHAa TONUTCH TaKwe M/ BRYHCACHHS MO
mags nJAOCKHX ¢Hryp:

napaJuienorpamma,

TpameLuu u

TPEYrO/NbHHKA,
eciu mox % pasymerb, Kak npewie, BHICOTY (urypwl,

nox b, — nnuHy HHXHEro OCHOBaHHS,

nox b, — cpensero,

tion by — BepxHero.

Kak B atom yGemurbcs?
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Pemenns

TMpumensa dopmyay, umeem:
JuIa mapaisenorpamma (KBaZpata, mpaMoyroabnuka) {pmc. 18, a)

h
Rns tpaneunn (puc. 18, 6)
h b, -}-b h
S='§(bl+4 l_g 3""03):'2‘(171“!‘03),
Jnd Tpeyronbuuka (puc. 18, 8)
R 5 b
3_76—(01_1-4?14_0)_-2-.

Bur BumuTe, uto (popMyna Hamia HMeeT AOCTaTOYHO MPaB Ha-
'SLIBaThC yHHBEepPCaabHOH.

Puc. 18, YuusepcaabHas ¢opMyna NPHrOJHA TaKiKe IIA BBIYHCICHHS
niomanei sTux ¢uryp.

OGreM @ BeC JepeBa Ha KOPHIO

Wrax, Bw pacrmosnaraete ¢opMyaoff, Mo KOTOPOH MoxeTe mpH-
OMKeHHO BHYHCIUTD OOBEM CTBONA CPYOAeHHO20 AepeBa, He 3a-
JaBasich BONPOCOM O TOM, Ha Kakoe TeOMETPHYECKOe TEeN0 OH
1OXOX: Ha IMIMHIP, HAa IOJHHIA KOHYC WM Ha yceueHHHH KOHyC.

B 3anumar. reomerpus — 33 —



Iast 9TOr0 mMOHamoOATCH ueTHpe H3MePIHHS — AJIHHH CTBOJA H
TPeX MONEPEYHHKOB: HMNHETO cpy6a, BSpXHEro M NMOCpemuHe M-
Hel. V3MepeHHe HHMXHErO M BEPXHEr0 IONMEPEYHUKOB OYeHb Mpo-
CTO; HENMOCPENCTBEHHOE MXE Onpele/eHHe CPeJHEro NomepedHuKa
6e3 crneuManbHOTO NPHCIOCOO/AEHH (<MEPHOH BUJIKH> JIECOBOJOB,
puc. 19 u 201)) gozombHo Heyxo3HO. Ho TpyasocTs MOXHO 0GOMHTH,
ecM H3MepuTb OeueBKOH OKPYXKHOCTb CTBOJA H pas3felUTb ee

1
IUIMHY Ha 37, 4T06H MOJMYYNTh HTHAMET).
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Puc. 19. Nsmepenne nnaMerpa AepeBa MepHoH Buaxoif.

O3beM cpy6ileHHOro jgepeBa MOMYYHTCA MPH STOM C TOHHO-
CTBIO, ROCTAaTOYHOH M/ MHOTHX npaKTHueckux Leneil. Kopoue,
HO MeHee TOYHO pelllaeTcsi 5Ta 3a4aya, €CJHH BBIMHCIUT 00beM
CTBOMA, Kak o0beM LWIMHApPA, IHMAMETP OCHOBaHMSI KOTOPOTO pa-
BeH JHAMETPY CTBOJA MNOCPeXHHE IJIMHE TPH STOM pPe3y/abTaT
nosydyaercs, OJHAKO, NpeyMeHbIUeHHK, HHoraa Ha 129/,. Ho ecn
.pa3nenuTh MBLICIEHHO CTBOJI Ha OTPYOKH B JBa MeTpa JUIMHH H
onpeneauTh 0GbeM KawAOro M3 STHUX MOYTH LM/IHHIADHYECKHX 4Ya-
creff, 4ToOH, C/IOXHB HX, MOTY4YHTh O0GbeM BCero CTBOJAA, TO pe-
3y/AbTaT MOMYYHTCS TOPA3xd JAYYUIMA: OH FPEMIMT B CTOPOHY mpe-
ymeHblleHns He Gomee yeM Ha 2—39/,.

1) CxomuniM 06pa3oM YCTpoeH OOIleH3BECTHHIH NpuGop Ais H3Me-
peHHs JuUaMeTpa KPYrablX H3genuii — MITaHTeHIUPKYab (puc. 20, Ha-
1paso).
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Bce 9T0, OmHaKo, COBEpIIEHHO HENPHUMEHHMO K JAepeBy Ha
KODHIO: €CJH BHl He coOupaeTech B36GHMpAThbCHA Ha HEr0, TO BalleMy
H3MEpeHHI0 JOCTYNEeH TOJMbKO AHUaMeTp ero HmkHe# dactu., B stom
caydae npuperci IAA onpeneneHus oGbeMa JKOBOJILCTBOBATBHCH
JUUb BechbMa NpUOIMMKEHHOA OLieHKOH, yTreuiasch TeM, 4TO H MPO-
¢eccHoHaIbHBE JIECOBOAH MOCTYNAIOT OOGHYHO CXOAHBIM e 06pa-
oM. OHH 0OAB3YIOTCA A 9TOro TaGiuIeH Tak Ha3HBaeMbIX
«BHIOBBIX YHCEN», T. €. YHUCEJ, KOTOphie IOKa3HBAIOT, KaKyio
oomo o0beM H3MepAeMOro JepeBa COCTaBIdeT OT oGbeMa LH-
JUHAPA TOH ke BHICOTH M JUaMeTPa, HM3MEPEHHOr0 Ha BHICOTE

oy

—

of"ITITITITEY
]

Puc. 20. Mephraa Buika (Ha/ieBO) H LITAHI @HUUPKYJ]b (HANMpPaBo).

rpyau B3pocioro 4enoseka, T. e. 130 ¢ (Ha aToff BHCOTE ero
ynoGHee Bcero usMmepstb). Puc. 21 Harasmdo mnoscHAeT CkasaH-
Hoe. KoHeuHo, «BHIOBHE YHC/IA» pasNHuHH /s JePeBbEB pa3HOH
NOpOXM H BBICOTH, TaK Kak ¢opma crBosa usMenyusa. Ho kome-
GaHns He OCOOEHHO BeNMKH: NI CTBOJNIOB COCHH M IJId €1 (BH-
pOCHINX B TYCTOM HACaXIEHHH) «BHAOBHIE YHCIA» 3aKIIOYAIOTCH
méxny 0,45 u 0,51, T. e. paBHH MpPUMEPHO IMONOBHHE,

3nayut, Ge3 GObIIOH OWHOKM MOWHO MPHHHMATh 3a 00bEM
XBOMHOrO JiepeBa Ha KOPHIO MOJIOBHHY oObeMa LH/IHHAPA TOH We
BHICOTHl C JHAMETPOM, PAaBHHM [OMEPEYHHKY JepeBa Ha BhICOTE
TpYIH.

Dro, pasymeercd, Juiib NPUOAMNEHHAST OLIEHKA, HO He CJAMLI-
KOM OTKJIOHSIIOLIAfACi OT HCTHHHOrO pe3yabTata: no 29/, B cro-
pony npeysenudenus u jgo 10°/y B cTopoHy npeyMeHbuienns !).

1) Heo6xonuMO NOMHHTb, YTO <BHJOBHIE YHCJA2» OTHOCATCH JHUIb
K RepeBbAM, BBIPOCLUIHM B JeCy, T. €. K BHICOKHM M TOHKHM (DOBHbBIM,
6e3 yanoB); 449 OTAEJbHO CTOSIIMX BETBHUCTHIX JiepeBbeB HEJb3f YKa-
3aTb NOJOOHHKX OCLIMX NpaBHJ BBIYHUCIEHHA OO6DbEMa.
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Orciona yxe OBMH HIAT K TOMY, Y4TOOH OUEHHTD M BeC M-
pesa Ha KopHI0. JIg 9TOrO XOCTaTOYHO MM 3HATH, 4TO 1 &Y6. 18
cBexel COCHOBOH M/IHM €10BOH JApeBeCHHH BecHT okono 600—700 xe,
Ilyctp, Banpumep, BH CTOHTE BO3/Je elH, BHICOTY KOTOPOH BHI
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Puc. 21. Yro Takoe «BHJ0OBOE YHCJO>.

onpemenmuii B 28 4, a OKPYKHOCTh CTBOJA HAa BHCOTE TPYIH
oxasanach pasHoit 120 cu. Torma miowazs COOTBETCTBYIOLLETO
kpyra pasia 1100 x8. c#, nwin 0,11 8. #, a o6beM cTBOIA
1, 0,11 X 28=1,5 xy6. n. Ilpuunmas, uro 1 xy6. s eve<
ield enoBof npeBecHHbl BecuT B cpeaHeM 650 x2, Haxonum, uro
1,5 xy6. x NomxHe BecuTb OKono Tomun (1000 x2).
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TeoMerpus JidcTbeB

Banaua

B Tenu cepeGpucroro TOmons OT ero kopHel paspocsiack 1o-
pociab. CopBHTe JHCT H 3aMeTbTe, KAK OH BEJNHMK 10 CPABHEHHIO
C JIACTBSIMH POJHTENbCKOTO JepeBa, OCOGEHHO C TeMH, 4YTO BH-
pociu Ha sipKoM conHue. TeHeBnie JIICThS BO3MEUIAIOT HEXOCTa-
TOK CBeTa pa3Mepamy CBOeH muIOwanH, y/aBIHBAIOUIEH COJHEYHHIE
ayun. Pa3obpatbcst B 9TOM —3anaya Goranuka. Ho u reomerp
MOXeT cKa3aTh 3JleCh CBO€ CJIOBO: OH MOWET OINpeIeNHTh, BO
CKOJIbKO MMEHHO Pa3 IVIOaab JHUCTA MOPOCAH OGOJIbIle IUIOLALH
JHCTa POINHTENLCKOTO JAepeBa.

Kak pewuan 6w BH 3Ty 3azady?

Pemenne

MoxHO HuTTH INBOSKMM NyTeM. Bo-mepBHX, omnpexeauTh MIO-
Hafb KaWHOro JHCTa B OTHEIBHOCTH H HAaliTH HX OTHOLIEHHE.
H3mepuTp ke mIoumamb JHCTa MOXKHO, IOKPLIBAsS €ro mpo3padHol
KaeTyaTo# Oymaroff, KaxIpli KBaJIpaTHK KOTOPO# COOTBETCTBYeT,
Hanpumep, 4 x8. MM (NHCTOK mnpO3padHofi kjerdatoit Oymard,
ynoTpebnsieMoit Aas MOAOOHHIX lieielf, Ha3WBAaeTCs maJeTK o).
AT0 XOTH H BHOJHE NpPaBWIbHHE, HO 4Yepecuyp KpONOT/IHBHIA
croco6 ).

Bonee kopoTtkuii crmoco6 ocHoBaH Ha TOM, 4TO 006a JIKCTa,
pasNHyHLIe 110 BEJHYMHE, HMEIOT BCE Ke OIUHAKOBYI0 WIHM MOYTH
ONMHAKOBYIO (POpPMY: HPYTHMH C/IOBaMH, — 3TO (UrypHl, TeOMETPH-
yecku mogobusie. Ilnomamm Takux ¢uryp, MH 3HaeM, OTHOCHTCH,
KaK KBaJpaThl WX JHHEHHWX. pa3MepoB. 3HAYHT, OMNpepeNHB, BO
CKOJIbXO pa3 ONHMH JIHCT JJIMHHEE WM LINPe APYroro, Mbl IPOCTHIM
BO3BEIEHHEM STOr0 YMCIA B KBagpaT y3HaeM OTHOLIEHHE HX IUIO-
waget. Ilycts samcT mopocau mmeer B mauHy 15 cu, a amcr
C BEeTBH JepeBa — TOAbKO 4 c#; OTHOLIEHHEe JHHeHHbLIX pasMe-
posB %5 M 3HAYMT, MO MAOUIANH ONUH Oosbule IPYroro B 2T26§ ,
T. e. B 14 pa3, Oxpyrasa (TaKk Kak HOJHO¥ TOYHOCTH 34ech
OLITb He MOMeT), MW BIpaBe YTBEPKAAaTh, WYTO HOPOCJCBOH JHCT
Gosbile IPEBECHOTO IO IVIOL[AZH NpuMepHO B 15 pas.

Eie npumep.

1) ¥ storo cmoco6a ecTh, OAHAKO, H INPEUMYyLIECTBO: NOJb3YACH
UM, MOXHO CpaBHHBaTb IJIOLIafH JHCTbEB, HMMEIOMMX HEO XM HaKO-
BYlo ¢opMy, 4ero Heib3sd claeJaTb NO Jajee ONMUCAHHOMY CIOCOGY.



3anaua

Y onysaHuMKa, BHIPOCIIETO B TEHW, JHCT HMEET B JIHHY
31 cm. Y npyroro sK3emmigpa, BHIPOCHIETO HA COJHIIENEKE,
OAMHA JUCTOBOM mmacTuHkn Bcero 3,3 cx. Bo ckoabKo npH-
MEPHO pa3s IIOUAAb MEepBOro JHcTa GoJblIe IUVIOLIANH BTOPOTO?

Pemenue

TMocrynaem mo npexuimymemy. OTHOmIeHHe mIoWtaxelt paBHO

312_ 960
3327 10,9

3HauuT, OAMH auct Gonbuie xpyroro mo miaomamu pa3 B 90,

=8T7;

Puc. 22. Onpeneanre OTHOMEHHS Puc. 23. Onpepneaute oOTHONIE-
nnomaned STHX AUCTLEB. HHe IIomajned STHX JHCThEB.

Herpyaxo momo0paTh B JieCy MHOXECTBO Nap JHCTHEB OXHMHA-
Kopo#t ¢opMBl, HO Pa3MUYHOH BEMMYHHH H TakuM 06pasoM mony-
4uTh MIOGONLITHLIA MaTepHan Al FeOMETPHYECKHX 3aKayY Ha OTHOLIe-
nue nnowanefi moxoGHeix ¢uryp. Henpusbiunomy riasy Bcerza
KaOXETCA CTPaHHHIM NPH 9TOM, YTO CPaBHHTENbHO HeGosblias
pasHML@ B JIUHE Y LIHPHHE JUCTHEB NMOPOXKIAET 3aMETHYIO Pa3HUIY
B MX maouiaasx. Ecan, Hanpumep, U3 JABYX NUCTbEB, reOMETPHYECKH
noxoOHuXx no Qopme, omun nnmHHee mpyroro Ha 209/, TO OTHO-
nIeHue HX Iviomaxe#t paBHO

1,2°=1,4,
T. e. pasHuna cocrasnaser 400/,. A nmpn pasamaun wmpna B 400/
—_— 38 —



OQUH JIUCT (OPEBHINACT .qpyroﬁ mo miouiaga B

1,4°=2,
T, €. NOYTH BIBOE,

3azaua
IMpepnaraeM yuraTenio ONPSAENNTh OTHOLIEHHE MAOLANEH /H-
CTbEB, M300pameHHBIX HA puc. 22 u 23.

IllecTuHorue Gorateipm

Y pusutenbuele co3xanus Mypasbu! ITpoBopHo B3Geras mo cre-
6enbKy BBEPX € TMKe/JOH I CBOSTO KPOLIEYHOTO POcTa Houi
B yedocTaX (puc. 24), el
MypaBeH 3amaeT HabGnona- i ||l

L

TE/BHOMY Ye/lOBEeKy ToJio-
BOJIOMHYIO 3aJady: OTKY-
Ia y Hacekomoro Oepercd
cuia, YTOOH 6&3 BHAUMOIO
HanpsHKEHHA BTacKHBaTh
Ipy3 B HSCATh pa3 TdmKe-
nee ero camoro? Benp
4yenoBeK He Mor Ou B306e-
raTh MO JIECTHHIE, Jepka
Ha IUIGYAX, HATpPHMEp, MHA-
HHHO (pHC. 24), a oTHomIe-
HHe BeCa Tpy3akK Becy Te-
Nla y MypaBbsl [IPHM2PHO Ta-
Koe xe. Buxogur, uto my-
paBelt OTHOCHTENBHO CH/Ib-
Hee yenosekal

Tak nu?

Bes reomerpun 35ech He
paszobpartbest.  [locaymraem
YTO TOBOPHT CHELHAMHCT
(mpod. A. &. Bpauar),  pyc 24, Llectunornit Gorarsipb.
npexae BCEro, O cuie My-

CKy/ZOB, a 3aTeM M O I[OCTaBleHHOM ceffyac Bompoce COOTHO-
LIEHHS CHJ HacEeKOMOTO H Ye/oBeka:

«2KuBolt Myckyr ymomoGasercs yIOpyroMy HIHYpKY] TOJBKO
COKpalleHie ero OCHOBAHO He HA YNPYrOCTH, a Ha JPYTHX NpH-
YHHAX, W [OPOABASETCA HOPMA/JpHO [OJX B/AMSHHEM HEPBHOTO
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Bo30yxcaenns, a B ()H3HOJNOFHYECKOM ONHITE OT MNPHK/AABIBAHHA
9/IEKTPHUIECKOTO TOKA K COOTBETCTBYIOLIEMY HEPBY HJIH HEMOCPEM-
CTBEHHO K CaMOMy MYCKyJay.

«OnuITH BechbMa JIETKO NPOJENHBAIOTCA HA MYCKY/Iax, BHpes
3aHHBIX H3 TOJNBKO 4YTO YOMTOH JATYIIKH, TaK KaK MYCKY/Ihl
XOMOJHOKPOBHHIX MMBOTHHX BeChbMa JOJATO H BHE OpraHH3Ma, Haxe
ApH OOHIKHOBEHHOHM TeMIepaType, COXPaHSIOT CBOM IKH3HEHHHE
ceofictBa. Popma onuTa 0YeHb NpocTasi. BuIpe3aloT riaaBanit MycKyI,
pasrubaioluil 3aJHION Jany, — MYCKy/l HKp — BMeCTe C KYCKOM
GenpeHHoll KOCTH, OT KOTOpo# oOH OepeT Haualo, W BMeCTe
C KOHIIEBHIM CYXOXWIHEM. IDTOT MYCKyJ1 OKasmBaeTcs Haubonee
yROOHBIM H MO cBoelt BennunHe, M no ¢GopMe, H MO JIETKOCTH
npenapoBkH. 3a 00pe30K KOCTH MYCKY/ NMOXBEHIHBAIOT Ha CTaHKe,
a CKBO3b CYXOXH/JHE NPOXEBAIOT KPIOYOK, HA KOTOPLI# HALCHIfIoT
tupo. Ecin Ao Takoro MycKyna HOTparHBaThCsl IIPGBUJIOKAMH,
HAYIIHMH OT TraNbBaHHYECKOro 3jeMeHTra, TO OH MOMEHTA/IbHO
COKpauaetcsi, yKopauuBaeTcs # npunogHuMaer rpys. FfocteneHnsim
HAaKJaJLIBAHHEM JOMOMHHTE/NbHEIX Da3HOBECOK JIETKO ONpexemuThb
MaKCHMaJIbHYIO NOABEMHYIO cocoOHOCTb Myckynaa. CpsseM Temepb
Mo JAJHHE IBAa, TPH, YECTHPE ORRHAKOBHX MYCKY/Na H CTaHeM pas-
Apaxarh X Cpa3y. DTHM Mbl He IOCTHIHeM Gosblielt noabeMHOH
cuaH, a Tpy3 OyAeT NONHHMATbCs JIMIIb HA OGOJBILYIO BHICOTY,
COOTBETCTBEHHO CYMMHDOBKE YKODOYEHHH OTHE/NbHEIX MYCKYJOB.
3aro, ecin CBAWKeM JBa, TPH, UYETHPE MYCKyJa B MY4YOK, TO
BcA cHcTema OyneT mpH pa3paxeHHH MONHUMAThL B B COOTBET-
CTBEHHOE YHCJI0 pa3 6onbmuit rpy3. ToyHO Tako# AKe pe3yibTar,
OYCBHJAHO, NOMy4ynscd OW H TOrZa, eciH OB MYCKYIH MEWAY
co6o10 cpocauck. Mrak, MH y6exmaeMcs B TOM, YTQ MOKbEMHAs
CWIa MyCKYJIOB 3aBHCHT He OT JJIMHH MM OOuiel Macch, a Jaulb
OT TOJU[HHBH, T. €. MNOMNEPEYHOro paspesa.

«ITocne atoro orcrymiienns o6paTHMCI K CAHYEHHIO OXHHAKOBO
YCTPOEHHLIX, FEOMETPHYECKH NOMOOHBIX, HO PA3/HYHHX MO BEAHYHHE
WHBOTHHIX. Mbl MpexcTaBuM ce6Ge JBYX MHBOTHHX: NEPBOHAYANbHOE
H BIBOE YBEIHYEHHOE BO BCEX JHHEHHHIX H3MEpeHHsX. Y BTOPOro
ofbeM H Bec BCEro TeNa, a TaKwe KauJOrQ H3 ero opraHoB GyAer
B 8 pa3 6onblie; BCe e COOTBETCTBEHHHE IUIOCKOCTHLHIE H3Mepe-
HHSl, B TOM YHC/Je H NONMEepPeyHoe CeyeHHe MYCKyJoB, anib B 4 pasa
6onpme. Oxa3uBaeTcsl, MyCKy/bHas CHJAA, N0 MEpPe TOTO KaK M-
BOTHOE pa3pacTaerci AO JABOHHOH AMMHH M BOCHbMEPHOTO Beca,
YBEJHYMBAETCHA JHINb B YETHpPE pa3a, T. €. JKHBOTHOE CHEJIAN0Ch
OTHOCHTE/IbHO BABOE c a6 ee. Ha aToM ocHoBanuM XuBOTHOE, KO-
TOpOe BTpoe AJuHHEe (C NonepeyHHIMH ceyeHHIMH B 9 pa3 o6mnp-
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HedwmMd # ¢ BecoM B 27 pas GombmuM), OKa3HBaaOCh Ol
OTHOCHTE/IBHO BTpoe cilabee, a TO, KOTOPOEe BYETBEPO HJIHHHEE,—
BYeTBepo cjaabee H T. X.

«3aKOHOM HEOJHHAKOBOrO HApacTaHus oGbeMa M Beca KHBOT-
HOTO, 2 BMECTe C TE€M H MYCKYJbHOH CH/IB OGBICHSETCH, IOYeMy
HACEKOMOE,— KaK MHl 3T0 Hal/II0faeM Ha MypaBbsiX, XMIUIHEIX 0CaxX
H T. K., MOXeT Tawutb tawectd, B 30, B 40 pa3 npesocxonsulue
BEC COOCTBEHHOTO HX Te/la, TOTAAa KaK 4YeloBeK B COCTOSHHR Ta-
UHTh HOPMA/NbHO — MBI HCKJ/I0YAaeM THMHACTOB H HOCHIBLIMKOB

TAXKECTEH — JIHIIb OKOJO , 4 101Ianb, HA KOTOPYI0O MbI B3HpaeM

9
10
KaK Ha TPeKPacHYI0 JXHBYI0 paGoyylo MallHHy, H TOTO Meublle,
3 HMCHHO JHUIb OKOMO & CBOGrO Beca» 1),

IMocne stux paspscHeHnfi Mel JPYrHMH TI/aasamu Gynem CMO-
TPETh Ha IIOLBATH TOTO Mypasbs-GoraTuips, 0 koTopom M. A, Kpuiios
HACMELIIHBO MHCAN:

Kaxo#-ro MypaBeil 6bin CHIbl HEIOMEpPHOH,
Kakoii He cAbIXaHO H B JIpeBHH BpeMeHa;

OH paxe (TOBOPHT €ro MCTOPHUK BepHHI)

Mor noaHuMaTh GOJbIIHX SYMEHHBHIX ABa 3€pHa.

1) Moapo6Ho 06 3ToM cM, «3anuMaTeabHyio Mexauky» . M. Ilepens-
MaHa, ri1. X «MexaHHKa B 1KHBOH mpupoje».




[JIABA BTOPA(
FEOMETPHS Y PEKH

Hameputs mapuny pekn

€ mepemnbiBast PeKH, W3MEPUTh €e IIUPHHY — TaK e MHPOCTO

IIl 3HAIOLIET0 TEOMETPHI0, KAK ONpele/dTh BHCOTY Aepesa,
He B30Hpasch Ha Bepudy. Hempucrtymuoe paccrosiHume usMepsior
TEMH e IPHEMaMH, KaKHMH MH H3MEpS/H HeXOCTYNHYIO BHICOTY.
B o6oux cryyasx onpejenesne HCKOMOTO DPACCTOSHHS 3aMeHAETCH
MPOMEPOM IPYroro paccTOsiHuf, JErKo MOLAAKLIErOCH Hemocpel-
CTBEHHOMY H3MEPEHUIO.

V3 wmHorux cmoco6oB pemeHdss 3Tof 3ajayd  paccMOTPHM
HEeCKONbKO Haubo/jee MPOCTHX,

1) Ias mepsoro crmoco6a MOHAMOGHTCA YKe 3HAKOMHI Ham
«mpubop» ¢ Tpems Oy/naBKaMH HA BepIIHHAX PaBHOOEIPEHHOTO
HPAMOYTO/ABHOTO Tpeyroabuuka (puc. 25). Ilycts Tpebyercs
onpexemuth mmpuny AB peku (puc. 26), cros Ha ToM Oepery,
riae Touka B, M ue mnepebupasch HA mHPOTHBOMONOWHHHA. CTaB
rae-Huyab y Touku C, nepxure OynaBousbift mpu6op 61M3 TI/1a3
TaK, 4To0bl, CMOTPS ONHHM I/Ia30M BIOAb IBYX Gy/naBoK, Bul BH-
Aend, kak o0e oHH moKpuBalOT Touku B u A. [loustHo, 4rO,
KOTZa STO BaM YHacCTcd, Bbl OyNeTe HAXOAMThCH KAaK pa3 Ha Ipo-
gomkeHian npsamot AB. Temepb, He jgBHras Jouieyku npubopa,
CMOTpHUTE BAOMb APYTHX JBYX Gy/aBOK (MeprnesJuKy/AspHO K Mpewx-
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HEMY HANpaBleHUIO) B 3aMeTbTe KaKylo-HuOyab TOuKy D, NOKpHs
BaeMylo 9THMH Oy/JaBKaMu, T. €. JeXAU[yl0 HA TNPAMOH, nepreHs
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Puc. 25, Viamepenne mupuHbl pekH GyAaBOYHBIM IPrGOpPOM.

ankyaspioi k. AC. Ilocne sroro BotkHHTe B TOuky C Bexy,
AOKHHbTE 9TO MECTO M HIMTe C BalIUM HHCTPYMEHTOM BIOJb

Puc. 26. [Tepsoe nosoxeHne Puc, 27. Bropoe monoxenune
6y 1aBOYHOTO Ipubopa. GynaBoOYHOro mpubopa.

npaModl CD, moka He naiifiere Ha Heli Takyio Touky E (puc. 27),
OTKYJa MOXHO OJHOBPEMEHHO INOKPHTb A Tnasza Gynaskoit b
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mect Toukn C, a Gynaskofi @ —Touky A. IDrto OyneT 3HAYUTH,
YTO BH OTHCKAlH Ha Ge2pery TperTbio Bepiudy Tpeyrompiuka ACE,
B KoTOpoM yron C—mpsimMoii, a yron E pased OCTpoMy yray

GynasoiHoro mpuGopa, T. €. 5 TpaMoTo. Ouesugyo, u yron A

paseH ?l)‘_ npsiMoro, T. e. AC=CE. Ecau Bu u3MepHTE PaCCTOfI-

Hue CE xotd 6H maramu, B y3Haete paccroaunne AC, a otaas BC,
KOTOpOE JIeTKO H3M2pUTh, ONpEeNe/NHTe HCKOMYI0 IHHPHHY PeKH.

Puc. 28. TNoab3yeMca mpU3HaKaMu PaBEHCTBA TPEYIOJbHUKOB,

JIoBONbHO HEYNOGHO M TPYAHO JHep¥ath B pyke Gy/aaBouHbiA
npuGOp HENONBHKHO; JYyLIe MOITOMY IPHKPENHTh 3TY HOLILUKY
K MNalKe C 3a0CTPEHHBIM KOHIIOM, KOTOPYI0 H BTHIKAThb OTBECHO
B 3eMJIO.

2) Bropo#t cnocol cxomeH ¢ mepBHM. 3IeCh TaKkKe HaxXOAdT
touky C Ha mponomkeHud AB W HaMeyalOT NpH NoMolH Gyna-
BOyHOro npubopa mnpamyio CD nom npaueM yraom k CA.
Ho manpme moctynmaiotr unade (puc. 28). Ha npamo#t CD orue-
psior pasiple paccroguus CE u EF mnpousBonbHOH muHbl o
BThlkaloT B Toukd E u F Bexu. CraB 3areM B Touke F c 6y-
JIaBOYHBIM TNPUOOPOM, HaMeyaloT Hampaminenue FG, neprneHIukKy-
aspHoe Kk FC. Tenepb, uxd Baoab FG, OTHICKHBAIOT Ha 3TOM
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JHHAN TaKylo TOuky [, u3 kortopo#t B2xa E KaweTcs MOKPHIBA+
fomell Touky A. Irto Oynmer o3sauaTh, yro TOuKH H, E u A
JIEXAT HA OJNHOH mpsaMoii,

3amasa pemrena: paccrossuwe FH pasHo paccrosumio AC, or
KOTOPOro JOCTAaTOYHO JHib OTHATH BC, YTOGH Y3HATh, HCKOMYIO
HIHPHHY peKH (4uTaresb, KOHEUHO, caM jorajaercd, nodemy - FH
pasio AC).

Puc. 29. Ioabayemca npusHaKaMu HOROGHS TREYTOJbHHKOB,

dror cnoco6 TpeOyeT Goiblie MecTa, 4YeM INepBHil; ecaH
MECTHOCTb II03BOJIAET OCYLIECTBHTh 00a INpHIMA, II0JE340 Ipo<
B2pUTh ONUH PE3YJbTAT ILPYTHM.

3) Ouaucanublii cefidac cmocoG MOXHO BUIOU3MEHHTb. OTMEPHTh
Ha opamo#i CF He paBsnble pacCTOSHHA, a4 OZHO B HECKO/bKO pa3
Menbmre apyroro. Hanpumep (puc. 29), ormepaior FE B ueThipe
pasa menpwe EC, a jJanee NOCTYMAIOT MONpEsKHEMY: [0 Hanpas
Biaesnio FG, nepmenaukyaspHoMmy kK FC, oteckusar Touky H,
H3 xortopoii Bexa E kaxercsa nmoxpeBaiowel Toiky A. Ho rteneps
yxe FH ue pasio AC, a Meiblle STOTO pACCTOSHUS B 4Y2ThHIpe
pasa: Tpeyronpuukd ACE u EFH 3xech He pasHH, a NOJOGHH
(nveloT paBHble YIAIH NpH HepasubiX cropodax). M3 nomoGus
TPeYrOJIbHHKOB CAERYET MPONOPLIHs

AC:FH=CE:EF=4:1,
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3uaunr, usmepus FH u yMHOXHB pe3yabtar Ha 4, mnoay-
yum paccrosune AC, a ornas BC, y3HaeM HCKOMYIO IUHDHHY
PeKH.

3roT cnocod TpebyeT, KaK Ml BUXUM, MEHbLIE MECTa W MOTOMY
yaobHee 114 BHNOOJHEHHS,
4YeM npenblayLiui, B 8

4) Yerseptolif cnoco6
OCHOBAH Ha TOM CBOHCTBe \
NPAMOYTOJAbHOTO TPEYTO/br \
HHKA, YTO €C/IH OJUH W3 €ro
ocTpbix yriaos pases 30°, \
TO MNPOTUBOJIENALLUHA KATEeT \
COCTABAfET MOJNOBHHY TH- 4 T A C \D
NMOTeHy3n. YOemutbcs B
TPaBHJIBHOCTH 3TOrO Nono-  Puc. 30. Koraa karer pased monoBune
wenust oyeHp Jerko. Ilycts THIIOTeHY3bl.
yron B  npsiMOYroJbHOrO
TpeyroisHuka ABC (puc. 30, cnesa) pasen 30°; pmokawxew, 4TO

B TaKOM Cly4ae AC=% AB. TloBepuem Tpeyronbiuk ABC BOKpYr

BC tak, 4TOGH OH PACHOMOXIICA CHMMETPHYHO CBOSMY [NEpBOHa-
YaJIbHOMY MOJOXKEeHHI0  (pHC.
30, cnpasa), oGpazosas ¢ury-
py ABD; nuang ACD — nps-
Mas, NOTOMy 4YTO 063 yria y
To'iki C npsmMeie. B Tpeyros-
uake ABD yroa A=60°,
yron ABD, Kak cOCTaB/IeHHH
u3 asyx yraos mo 30°, Toxe
pases 60°, 3nauur, AD=BD
KaK CTOPOUH, J2Kaluue Hpo-

THB paBHbX yriaoB. Ho AC—=

Puc. 31. Cxema npumenemus mps- __1 4p.
MOYTOAbHOrO TPEYrosbHHKa € Yr- 2 !
aoM B 30°.

C/1eJ03aTe/bHO,

1
AC= ~2—-AB.

Menas BOCMOAb30BATBCA 3THM CBOMCTBOM TPEYrONbHHKA, Mbl
JOMKHBI PacnonoxHTh GYJaBKH HAa JOLIeYKe TaK, YTOOW OCHOBAHHS
uX O00O3Hayann NPAMOYTO/NbHHH TPEyrolbHHK, B KOTOPOM KaTeT
BABOE MeHbmie rumoredysW. C 9tuM mpuGopoM MH mnoMeutaeMcs
B Touke C (puc. 31) Tax, yroOw Hanpasnesne AC CcoBHaganio
¢ TUnoTeHy30# OynaBo4HOro Tpeyronbiuxka. CMOTPH BIOIbL KOPOT-
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KOTO KaTeTa 9TOrO TPEYroJbHHKA, HameyaloT Hanpasiaesne CD
H OTHICKHBAIOT HAa HeM Takyio Touky E, uyroOu Hampasnemue EA
GuuI0 neprnenauKyaspHo K CD (9TO BHIOJHAETCS MPH MOMOLIH TOTO
we Gynasousoro npubopa). Jlerko c0o06pasuTh, YTO paccTOAHHE
CE — xarer, nexauuii npotus yria 30°,— paBHo noaosuie AC,
3uaunt, usmepus CE, yxsous 91O paccrosaue u otaas BC, mo-
Jy9uM UCKOMYI0O mupuuy AB pexw.

BOT 4eTHpe JNErKO BLIIOJHUMHIX TPHEMa, IPH NOMOLIM KOTOPHIX
BCErJa BO3MOXKHO, HE Mepenpasidsich Ha JAPYTroH Geper, U3MEPHTh
IPHHY pPeKd €O BIOJHE YAOBNETBOPUTEAbHOH TOouHOCTBIO. Cro-
€060B, TpeGyIOWMX yNOTpeGreHus Goaee CAOKHHIX NPHGOPOB (XOTH
OW M CaMOIe/bHHIX), MHl 31eChb paccMaTpHBath He Oynmem,

Ilpn moMomu KO3BIpbKA

Bot kak 3TOT Cnoco6 npuroauiacd crapuemy cepxanty Kynpus-
noy Bo ¢poHTOBOM OGcTanoBke!). Ero oTmenenuio Guuio mpHia-
3aHO H3MEPHTb LIHPUHY PEKH, 4epe3 KOTOPYI0 MPEeXCTOsAI0 Opra-
HH30BaTh Mepenpa.y...

IMono6paBumce K KycTapHuKy BGIM3H peku, oTxenenue Kynpus-
HOBa 3ajersio, a cam KynpusHoB BMecTe ¢ conzatoM KaprosheM
BHUIBHHYJCH Ommbke K peke, OTKyZa ObUI XOPOWIO BHAEH 3aHATHIM
(ammcramu Geper. B Taknx ycnoBHAX H3MepATh LIMPHHY PEKH
HYXHO OBIJIO Ha-Ii1a3.

— Hy-ka, Kapnos, ckonbko? — cnpocun KynpusiHos.

— [Ilo-moemy, e Gompme 100—110 s,— orBetun Kapuos.
KynpusHoB G6hi1  cornaced CO CBOMM pa3sBefyukoM, HO Ind
KOHTPO/JIA pelna H3MepHTh UIHPHHY pPEKH INpH TNOMOUIH «KO-
3HPbKa>.

Cnoco6 sror cocront B caexyiomeM. Hapo crate numom
K peKe H HanBHHYTh (YPaKKY HA I1a3a TaK, YTOGH Hmmmﬁ
06pe3 KO3WPbKA TOYHO COBNAA C JHMHHEH NPOTHBONONOXHOTO Ge-

pera (puc. 32). Ko3mpex MOWHO 3aMEHHTb JNaAOHBIO DYKH HIH
3aMUCHON KHMKKOH, MIOTHO mMpHIOKeHHOH peOpoM ko n6y. 3areM,
HE M3MeHSid NOJIOKEHHS TOJIOBbI, HANO MOBEPHYTHCH HANpPaBO WM
Haneso, WIM jJaxe Hasaj (B Ty CTOPOHY, TAe NMOPOBHeH mouianka,
JOCTynHast A1 H3MepeHus PacCTOSHMA) M 3aMETHTh CaMyio Jalb-
HIOI0 TOYKY, BHIUMYI0O H3-N0J KO3BIPbKA (/aAOHH, 3amHCHOR
KHIXKKH),

1) Cm. cHOCKY Ha cTp. 21.
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Paccrosnne no 9To# ToukH W GyZeT NpPHMEPHO PABHO INH-
pHH2 peKd.

dram cnocoGom H Bocmonbiosancs Kympusuos. O GHcTpo
BCTAX B KYyCTax, NPWIOKHI KO JOY 3amACHYI0 KHHKKY, TaKxe
OLICTPO MOBEPHY/CH M 3aBM3HPOBAN HANBHIOID TOUKY. 3aTeM BMe-
cre ¢ KaprnosniM oH momskoM xoGpancst X0 STOH TOYKH, H3Mepsist
paccrosinue maypoM. [loayunaocs 105 .

KynpusHoB AOMOXHA KOMaHIOBAHHIO IMONY4YEHHHIE MM JaHHHE.

3anmaua

JIlaTh reoMeTpuueckoe OGbACHEHHE CHOCOGY ¢KO3HIPBKA®.

Peuwenne

Jlya speuns, kacaioumufics o6pesa KO3upbKa (JIafOHH, 3arH-
€HOH KHIDKKH), NMEepBOHAYA/IbHO HANpaBieH Ha JIMHHIO HPOTUBOMNO-
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Puc. 32. VI3-nox Ko3bipbka HafO 3aMeTHTh TOYKY Ha MPOTHBOMNOJOMK-
HOM Gepery.

noxHoro Gepera (puc. 32). Korza uyemosex noBopauyusaercs, TO
Jyy 3peHus, NMOJKOOHO HOWKE WHPKYJS, KaK Obl ONMCHIBAET OKPYX-
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HOoCTh, W Torda AC=—AB xak pamuycH OXHOH OKPYXHOCTH
(puc. 33).
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Puc, 33. Takum me o6pa3oM 3aMeTHTb TOYKY Ha cBoeM Gepery.
Inuna octpoBa
Sagaya

Tenepp naM npexcrour 3amaua Gonee ciaoxksas. Ctof y pexn
HIH y O3epa, BH BHAUTE OCTPOB (puc. 34), IIUHY KOTOPOTO

|
i

I

m'u"
lI

Puc. 34. Kax onpereantb HaHHY OCTpOBa.

enaere H3MEpHTh, He nokuxasd OGepera. MOXHO /1M BHINOAHUTH
TaKoe H3MepeHne?
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XoTs B 9TOM Cayyae XIS HAaC HeNpUCTYNMHHE 06a KOHLA u3Me-
psieMod JiuHMM, 3aJaYa BCe e BHNOJHE pa3pewmnMa, mnputoM Ges
CNOXHHX npHGOPOB.

Pemenue

Ilycts Tpebyercs y3nath miumay AB (puc. 35) octposa, ocTa-
Bafich BO Bpemsi H3MepeHuss Ha Oepery. MsOpas Ha Oepery nBe
NpOM3BOAbHLIE TOYKH P M Q, BTHKAIOT B HHX BeXH H OTHICKHBAIOT
Ha npamoit PQ toukn M u N
Tak, 4ToOH HanpasdeHus AM u
BN coctasinsanu ¢ HampaBlIeHHEM
PQ npambie yrias (gas STOro
nonb3yITCs OyNaBOYHBIM NpHGO-
pom). B cepemune O paccrosiHus
MN BTHKAIOT BeXy H OTHICKH-
BAIOT HA MPOJOMNKEHHH JIMHHH
AM rakyio Touky C, OTKyXa
Bexa O Kawerc MOKpuBaloOmieH
Touky B. Touno Tak we Ha
npogomkesns BN  OTHCKHBa-
10T Touky D, otkyma Bexa O
KaXeTcs MOKpHBaouield KoHen
Puc. 35. Moabsyemcs npuswaka- A octposa.  Paccrosume CD
MH PaBEHCTBA NpPAMOYroAbMHX M OGyZeT  HCKOMOA  IHHOH

TPEYroabHHKOB. OCTpOBA.

Iokasars 970 HeTpyaHo. Pace
CMOTPHTE NPAMOYro/bHHIE Tpe-
yronbunkn AMO u OND; B nux karern MO u NO pasuu, a
Kpome TOro, pasHol ymia AOM u NOD — cnexosarenbHo, Tpe-
yroabuuku pasubl, H AO== 0D. CxoxnuM 06pa3oM MOXKHO HOKa-
3ath, yro BO==0C. Cpasuusas 3ateMm Tpeyroabaukn ABO u
COD, yGexnaeMcsi B MX PaBeHCTBE, a 3HAYUT, H B PABEHCTBE

paccrosuait AB u CD.

Temexon Ha npyrom Gepery

3anaua

Mo Gepery Bmons pexku uzer uwenosek. C mpyroro Gepera
BLl OTYETNNBO pasiuyaere ero ward. Moxere nu BH, He cXond
¢ MeCTa, ONpefennTb, XOTA Obl NPUGIH3HTENbHO, PACCTOSAHHE OT
nero Bo Bac? Hukakux mpuGopoB BH NMOX PYKOI0 He HMeeTe.
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Pemenue

¥ Bac Her mpu6opoB, HO eCTb IV1a3a M PYKH, — STOTO KOCTa-
TOYHO. BHITAHNTE pyKy BIepeN MO Hampas/ieHdio K IMelIeXoxy H
CMOTPHTE Ha KOHeL| MaAbla OJHUM INPABLIM IV1a30M, €C/H Memexos
HAET B CTOPOHY Bamled MPAROH pYKH, M OXHHM JIEBBIM [/1a30M,
€C/IH Meuiexon, HAeT B CTOPOHY JeBoH pyku. B ToT  Moment,
KOrja OTZAIeHHHH Nemexox MOKpoercss mnanbueMm (puc. 36), B

Puc. 36. Kak onpenennth paccTofiHue N0 meiIexofa, HAYWEro mo
apyromy Gepery peku.

sakphiBaeTe I/a3, KOTOpHM ceHuac CMOTPenH, M OTKpHBaeTe
IpYyrofi: melexojy NOKAXETCS BaM CMOBHO OTOJBHHYTHIM HAa3ax.
CocunTaliTe, CKOMBKO LIArOB CHeNaeT OH, MNpexIe 4YeM CHOBa
MOpOBHAETCA C BallNM NajbpueM. B monyunte Bce manuue, HeoO-
XOoAuMEle IS MPUOIH3HTENbHOTO ONpelfe/eHus] PacCTOSHHS.
O5pacHuM, Kak HMH Bocmoib3osBatbed. Ilycts Ha puc, 36
a u b—sBamu raasa, Touka M -—Konen mnaiabua BHITAHYTOH
pykn, TOYKa A—mnepBoe NOMOXEeHHe Memexoxa, B — sropoe.
Tpeyronpunku abM n ABM nopo6HH (BH IOMKHE TMOBEPHYTHCA
K neuiexony Tak, 4ToOH ab OhI0 NMPHOMH3HTENBHO NApPaJIIENbHO
Harpas/ieHuio ero Jsmienus). 3Hauut, BM:bM = AB:ab — npo-
‘nopuMs, B KOTOPOH He HM3BeCTeH TOJbKO Oxmd wien BM, Bce xe
QCTa/JbHBIE MOXHO ONPENeNuTh HEenocpenCTBeHHO. [leACTBHTEAbHO,
bM — pnuna Baumell BHITAHYTOX pPYKH; @b — pacCTofHHe MeWIY
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3paykaMu BamMxX r1a3, AB wm3MepeHo miaraMu rnemexoxa (mar
3
MOXHO MPUHATb B CPENHEM DaBHBIM — M). CnenoarenbHo, He-

H3BECTHOE PAcCTOfHHE OT BaC JO MElIeX0/ia Ha NPOTHBOMNOIOKHOM
Gepery pexu

MB=AB."M,
ab

Ecan, nanpumep, paccTosiHHe MexnIy 3paukamu riaa3 (eb) y
pac 6 cu, anmusa bM or xoHua BRITAHYTOH pyku Ao raa3a 60 c,

a newexon caenan or A xo B, ckaweM, 14 maros, To paccTos-
60
HHE ero OT Bac MB=14~—€=140 maros, uau 105 .
JlocTaTouHO BaMm 3apaHee H3MepuTh y ce6sl pacCTOAHHE MEKAY
3paukaMi U bOM—paccTosiHme OT Iva3a A0 KOHIA BHITAHYTOH

oM
pyKH, 4TOOH, 3aMOMHHB HX OTHOLIEHHE b’ GHICTPO ONpeResiTh

yaajaedne HEeNOCTYNHBIX IPenMeToB. Torna OCTaHeTCs AHLIb YMHQ-

WHThb AB Ha 9T0 oTHoumlenue. B cpexHem y GosnpmHMHCTBa Ar0Aeh
oM

25 Pasto 10 ¢ HeGonbuinMu KoMeGauuagMH. 3arpynHenue GymeT
JHIIb B TOM, YTOGH KakuM-HHOyJAb 06pa3oM ONpeIeUTh paccTos-
nue AB. B nameM cayyae MHl BOCHO/Jb3OBA/NHMCH INaraMH HAyuie-
ro Bpanu yenoseka. Ho MOxHO mpHBleyp K Heny W HHHE yKa3a-
Hug. Ecan BH M3Mepsere, Hanpumep, paccTOfHHE JO OTHA/NEHHOTO
TOBAPHOrO Moe3na, TO MIHHY AB MOXHO OUEHHTb IO CPABHEHHIO
¢ UIMHOI0 TOBapHOrO BaroHa, Koropas oOb4Ho H2BecTHa (7,6 #
meicny Oydepamu). Ecam ompenensiercs paccrossne Jo JgoMa, TO
ADB oleHHBAIOT MO CPABHEHHIO C LIMPHHOIO OKHA, C JJIMHOI) KHp-
nMya M T. I

Tor e npueM MOXHO NPHMEHHTh H JI ONpeJAENeHHE pa3-
Mepa OTHATEHHOTO NpeIMeTa, eclH H3BECTHO €ro paccrosHue
ot HaGmioaartend. JId STOd UEMH MOKHO [0Ab303aThCH M HHHIMHU
€ JaTbHOMEpPAMH», KOTOpble MHl ceffyac omueM,

Mgocreiimae panbHOMEpbI

B mepso#t raase Guln omican camulif mpocToft mpuGop ansg
onpelnenenns HeXOCTYNHHX BhLICOT — BhicoTOMeD. Temepn ommmiem
npocTeitiee npucrnocoGreHne A1 HIMEPEHHS HENPHCTYMHHX pac-
cTosinnit — «nanpHoMep». IIpocTefiunilt JXanpHOMED MOWKHO M3rO-
TOBHTb M3 OOBLIKHOBEHHOH cIidkm. [I1% STOr0 HYXHO JHUIb HaHe-
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CTd Ha ONHOH W3 ee rpanell MHUINMETPOBHIE NeNEHHd, MJIA fCHO-
CTH MOMEPEMEHHO CBET/AHE M uepHue (puc. 37).

ITonb30BaThCA STHM NMPUMHTHBABLIM « JAJbHOMEPOM» /IS OUEHKH
paccTofiiui X0 OTHANIEHHOTO INPEJIMETa MOXHO TO/IbKO B TeX CJay-

Puc. 37. Cnnuka-naabHOMEp.

yasix, Korja pa3Mepn STOro mpeaMera BaM H3B2cTHH (puc. 38);
BIPOYEM, H BCAKOrO0 POJA HHHIMH JanbHoMepaMH Gosiee coBeplieH-
HOr'0 YCTPOHCTBAa MOXHO I0Jb30BaTbCl MPH TOM K€ YCJAUBHH.
IIpeanonoxuM, BW BHIMTE BHA/IM YeJOBeKa H CcTaBuTe cebe 3a-

.
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Puc. 38, ¥YnorpeGienne CHHYKH-JaibHOMEpa A ONpeje]eHHs
HeJOCTYNHBIX paccTosHui,

gy — OnpelNeNuTb paccTosiHue RO Hero. 3Hech CIHYKa-TadbHO-
Mep MOXeT Bac BoIpyuuTb. [lepwa ee B cBoel BHTAHYTOH pyke
M TAAAs OXHHMM I/Ia30M, BBl IPHBOAHTE CBOGOAHHIA ee KOHel B
coBnajeHne ¢ BepxHelt yacThio organenHoft ¢urypu. 3arem, mex-
JICHHO TMOABHras MO CIHYKe HOroThb GONMBUIOrO Manbua, OCTaHABIH-
BaeTe €ro y ToH ee TOYKM, KOTOpas MPOEKTHPYETCS HAa OCHOBAaiHE
yenoBedeckoft ¢urypel. Bam ocraercd Temepb TOJNBKO Y3HAaTh,
npubJIU3NB CMHYKY K TAa3y, Yy KOTOPOro MHeleHHs OCTaHOBHJCH
HOrOThb, — H TOrZA BCE JaHHbIE JJA pPEelIeHHd 3aJa4H y BaC HAIHHO.
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Jlerko yGeauTbcst B MPAaBWIBLHOCTH NPOTIOPLHML

HCKOMOE PacCTOSAHUE ___ cpemun#t poCT uenOBeKa
PacCTOfHHE OT rjasa IO COMYKH  M3MepPeHHasd 4acTb CIHYKH

OTclofa HETPYAHO BHIYMCAMTH HCKOMOe paccrosnue, Ecin,
HanpuMep, paccrosiine a0 cnmdkn 60 cau, poct uenosexka 1,7 x,
a u3MepeHHas yacTb cnmyku 12 mm, TO onpenensemoe paccrTos-
Hi€ pPaBHO

60 . %%’:3500 cn=—285 .

Yro6n npHoOpecTH HEKOTOPHH HaBLK B OOGPALIEHHH C STHM
Ja/IbHOMEPOM, H3MepbTe POCT KOro-iu6o M3 BalIHX TOBapHileH H,
MONPOCHB €r0 OTOMTH Ha HEKOTOpOe pacCTosfiHHe, NonuTaldTech
OMpeNeNuTh, Ha CKOJBKO ILIATOB OH OT Bac
oToles.

Tem xe mnpHeMOM BH MOXeTe onpe-
JeNuThb PaccTOfHHE JO BCaZHHKA (cpemHss
BHCOTA 2,2 ), Belnocunegucra (Iuamerp Ko-
neca 75 cm), Ttenerpaduoro cronGa BEOMB
penbcoBoro myTH (BHCOTa 8 M, OTBECHOe
pacCcTOsiHHE MEXAY COCeJHHMH H30/STOpaMu
90 cm), RO Wene3HOXOPOKHOTO MOe3xa, KHp-
NUYHOTO JOMAa M TOMY MOXOGHHX IPEXMETOB,
pa3MepH KOTOPHX HETPYZHO OLIEHHTb C JO-
CTaToOYHO TOYHOCTBIO. TakHX ciydyaeB MOWeT
NpejCTaBUTbCA BO BpeMs SKCKYPCHH XOBOAb-
Puc. 39. Bpgsp- 1O MHOTO.

MHOH HalbHOMep B Ilns yMeloUmMX MacTepHTb He COCTAaBHT

IeHCTBHH. GonbuIOro TpPyAa u3roroBieune Gonee ynoG-

HOro npuGopa TOrO e THMA, NpexHa3HayeH-
HOTO IJIfi OLEHKH pacCTosHuit MO BeJHYHHE OTIAJeHHOH yemose-
yeckolt QurypH.

YerpoitictBo sTto sicHo Ha puc. 39 u 40. HaGmiomaemuiit
npexMeT MOMEIIAIOT Kak pa3 B MPOMeXYTOK A, o6pasyiouiuiics
NpH NMOJHSITHH BHABMXHOA yactH mpubopumka. Benuyusa mnpome-
KyTKa YZOGHO onpexensieTcss MO AeJqeHHaM Ha dactax C u D
noutedkd. UroOw n36aButh cebs OT HeOGXOAMMOCTH HeNaTh Kakue-
au60 pacyeTH, MOWHO Ha mojnocke C NpSAMO HAHECTH NPOTHB JHe-
JeHnil COOTBETCTBYIOUIME MM DPACCTOAHHS, €CaH HaGlomaeMHi
npeaMer — yenosedeckas ¢urypa (npuGop ZAepxaT OT Faa3a Ha
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paccrosiui BHITAHYTOM pyxu). Ha npasofi momocke D MoxH)
HaHEeCTH OGO3HAYBHMA PpACCTOSAHWY, 3apaHee BLIYHCIACHHHX A
ciyyaes, Korza Hadmiomaercs ¢urypa Bcamauka (2,2 ). as

Tenerpaguoro croaba (Beicora 8 ) aspo-
nJaHda ¢ pasmMaxoM KpeuibeB 15 x u Tomy
nog)6HEX  Gonee KDPYNHHIX MPEAMETOB
MOYHO HCIO0/b30BaTh BepXHHe, CBOGOIHLIE
yactH moaocoxk C u D. Torma mpuGop mo-
JAYYHT BUA, NpencraBieHHbit Ha puc, 40,

KoneuHo, TOYHOCTb TaKoOH OLIEHKH pac-
CTOSIHHSL HeBeauKa. IDTO HMEHHO JIHMIb
ol eHKa, a He uaMepeHue. B mpumepe,
PaCcCMOTPEHHOM paHee, KOrJa paccTos-
HHE J0 4esnoBeuyecKOH GHrypel oOleHeHO
6b10 B 85 4, omn6ka B 1 mm mpu usMe-
PEHHH YaCTH CHHYKM Aajna Obl MOrPenHocTh

pesyabTata B 7 M(-ll—2 or 85 ) Ho ecmn

Obl 4eno3eK OTCTOS BYETBEPO Janblie,
MH OTMepuan Onl Ha cruuke He 125 a

1
3 mm, u Torna ournbka naxe B 5 MM BHl-

3Bana Obl H3MeHeHue pe3y/bTaTa Ha 57 .
TMostomy Haur npuMep B caydae 4Yenose-
yecko#t uryps HaLexXeH TOMbKO /IS CPaB-
HHTe/NbHO OH3KUX paccTofanii — B 100 —
200 m. Tlpu ouenxe GO61bILMX paccTos-
Hui Hano u3bupath M Goinee KPYMHHIS
npeaMeThl,

dHepras pexn

Tol snaemb kpa#, rae Bce O6GUJIbEM

IBIUIHT,

I'ne pekn aplotcs umime cepeGpa,
I'ze BeTepox crenHO# KOBbLIbL

KOJIBILIET,

B BHmIHEBBIX POIIaX TOHYT XyTOpa.

A. K. Toacmod.
Pexy, mumHa xoropoli He Gonee
100 #mx, npussito cyuraTh MaaoH. 3Hae-

Te AH BH, CKOAbKO TaKHX MaluX peK
B CCCP? Owuyenp wmHOro —43 TtHCHUH!
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Eciv 9TH pexd BHTAHYTh B ONHY /HHAIO, TO NONy4HAach Gu
aenta mauyoro 1 300 000 xse. Taxoit neHTOH 3eMHO#l HIap MOXKHO
TPUALATL Pa3 OMNOfiCaTh 10 9KBATOPY (A/NMHA SKBATOPA HPHMEPHO
40000 xa).

Hertoponineo Teyenue STHX PeK, HO OHO TaHT B ceGe HEHCTO-
ppuMufl 3anac sueprud. CoeuManucThl MoJaraiT, 4TO, €CAH CJIo-
KHTb CKPHTHE BO3MOXHOCTH BCEX MalbX pPeK, KOTOpHE npoTe-
KaloT no Hawe#f PoauHe, NOMYYHTCH BHYIIMTENbHOE YHCIO—
34 mmanuona xunosart! DTy AAPOBYIO SHEPrHi0 HeOOXOAHMO LIH-
POKO HCHOAb30BaTh NIl 9NeKTPudHKALMH Xo3saficTBa cenenu,
PacnoNoKeHHHX BOMH3H peK.

«[lyctb cBOGOAHAA TeueT peka, —
Ecnn B niaHe sHayHICA, INIOTHHA
I'pe6HeM KaMEHHHM 1O BCeM rayGHHaM
Ilperpaaut popory Ha Bexas.

C. unayes,

Bl 3HaeTe, YTO 9TO OCYLIECTBJIAETCA NPH NOMOLH THAPOSIEK-
Tpoctauuuit (FAC), 1 MoxeTe NMPOABUTD MHOrO HHHLMATHBH H OKa-
3aTh peajbHYI0 NOMOIIb B MOArOTOBKE CTPOHTENbCTBA HeGO/bILON
F3aC. B camom zmene, sexp crpourenefi 'AC Gyner narepecoBarb
BCe, YTO OTHOCHTCH K peXHMy peKH; ee IIHPHHA H CKOPOCTh
TeyeHns («pacxoA BOXHI»), INIOLIAAb MOMEPEYHOro CeueHHs pychaa
(«xuBOe ceyeHue») M KakoH Hamop BOAHW JonmyckaloT Gepera.
A Bce 3TO BHOJHE MOXNAETCA H3MEPCHHIO NOCTYIHHIMH CpPeXCTBa-
MH H INPEACTAaBASET CPABHHTE/NBHO HETPYJHYI0 TEeOMETPHYECKYIO
zanaqy.

K pemennio sTo#t 3amaun MW ceifuac u mepeinem.

Ho npexjpe npuseseM 3zech NpaKTHYeCKH{ COBET crelua-
auctoB, umkedepoB B. flpomr u M. Penoposa, oTHocauuiics K
BHOOPY Ha peKke MOAXONSILEr0 MecTa AJs CTPOUTENbCTBA OyHy=
el IIOTHHH.

HeGoabuiyio ruaposnekTpoCTaHui0 MOUIHOCThIO B 16-—20 ku-
NOBATT OHH DEKOMEHAYIOT CTPOHTb «He Jaibllie YeM B 5 &M
OT CeJIeHHus.

«[lnotany I'SC nywso crpouth ve Gmmke dyem B 10—135 xm
R He maibuie yeM B 20—40 xu OT uCTOKAa pekH, NOTOMY 4TO
yBAajJeHHe OT HCTOKA BjleyeT 3a coGoff yIOpOWaHHe ILUIOTHHHI,
KOTOpOe BHI3LIBaeTC GO/bILINM NPATOKOM BoAu. Ecan ke mio-
THHY pacnonarath Oamke uyeM B 10—15 xu or ucroka, ruapa-
9/1EKTPOCTAHUMA B CHAY MaJOro NPHTOKA BOAL M HEJOCTaTOMHOTO
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nanmopa He CMOXeT ofecrneunTh HeoGX0mXMMOH MougHocTH. BriGpan-
HH YyYaCTOK PeKH He JOo/MKeH H300H10BaTh GOMbLUIMMH rayGuHamy,
KOTOpble TOWE YBCAHYHBAIOT CTOHMOCTb IUIOTHHM, Tpelysd Taxe-
A0ro ¢Qysaamesrar.

CKOpOCTb TedeHHs

Mex ceneHbeMm H poutell HaropHoi
Bbeicsa cseraoio aentoif pexa
A. Dem.

A cxoabKO Bonmbl NPOTeKaeT 3a CYTKH B TakoH peuxe?
PaccuuTaTh HeTpydHO, €c/aH Tpexae H3MEPHTb CKOPOCTb Te-
yeuusi BONW B peke. MamepenHe BHINOMHAIOT IBa denoBeKa.
Y oasoro B pykax uYacCH, Yy HPYroro— kaxoH-auGyab XOpOLIO
o ~ y

v, ~

gL X4 "~
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Puc. 41. VisMepenne CKOPOCTH TEUEHHS peKH.

3aMeTHHH MON/aBOK, HalpHMep 3aKyNOpeHHas mosynycras 6yTH/IKa
¢ ¢aaxkom. BubupaioT npaMonnHEHHBH y4acTOK peKkH H CTasiT
pronb Gepera xBe Bexn A H B Ha pacctosnuu, Hanpumep, 10 s
ondy or apyro#t (puc. 41).

Ha aunnsx, nepnenauxynsipunx k¥ AB, cTaBaT eue IBe BEXH
C n D. Oxni M3 yyacTHHKOB M3MepeHHf C 4acaMH CTaHOBHTCH
no3aau Bexu D, Ipyro#i — ¢ non/asKoOM 3aXOAHT HECKOABKO BHILLQ
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Bexn A, nomiasoxk 6pocaeT B BOAY, a4 CaM CTaHOBHTCH MO3alu
Bexu C. O6a cMorpar BRoab nampaBaewuit CA u DB na nosepx-
HOCTP BOABL. B TOT MOMeHT, KOrXa MOMJIABOK MepeceKkaer mpo-
nomxenue jquHud CA, mnepBuifi HaGMIOJATeNb B3MaxuBaeT PYKOH.
ITo stomy cursany BTOpoH HaGaioxaTenb 3aceKaeT BpeMs NepBHf
pa3s u eue pas, KOTAA IOMIABOK mepecedeT Hampasiaedne DB.

HpennonoxuM, yro pasHocTh BpeMmeHH 20 CexyHA.

Torma ckopocTh TedeHusd BOAW B peke:

10
5= 0,5 # B cexyumy.

OGbiyHO H3MepeHHe MOBTOPSIOT pa3 HeciTb, Gpocas IOIIABOK
B pa3Hble TOYKH IMOBEPXHOCTH pekHl). 3arem cK/IaigblBalOT MOAY-
YeHHHIE YMC/IA M JeST Ha KOJHYeCTBO H3Mepenud, Dro paer
CPERHIOIO CKOPOCTH MOBEPXHOCTHOTO CJIOS PEKH.

Bonee riayGoxue C/IOH TEKYT MeN/IEHHee, M CPEXHSIS CKOPOCTh

BCEro moToKa COCTaBIsieT MPHUMEPHO 5 OT MOBEPXHOCTHOH CKOPO-

CTH, — B HameM cily4ae, ciegosatensHo, 0,4 4 B cekyHuy.

MoOXHO OmpeneluTh INOBEPXHOCTHYID CKOPOCTD H  HHHM —
npasaa, MeHee HaAKHHIM — COCOOOM.

Csazpre B n0oaky M miabBute 1 xm (oTMepensnii mo Gepery)
NPOTHB TeYeHHs, a 3aTeM OOPAaTHO — IO TEYEHHIO, CTapasch BCe
BPEMsi TPECTH C OJHHAKOBOIO CHJIOIO.

IMycts Bol mpomasuin 310 1000 4 nmpotB Teyenns B 18 mu-
HyT, a 00" TeueHHio —B 6 MuHyT. OGO3HAYMB HCKOMYIO CKOPOCTb
TEYEHHS PEKH Yepe3 X, a CKOPOCTh BAller0 JBHWEHH B CTOfueH
BOZe Yepe3 Y, Bbl COCTaB/IsdeTe ypaBHEHHS

1000 ;o 1000

— =18, —

y—x y+x

0

y =g

1000
18
2x =110

x= 85

CxopocTh TeYeHHT BOXB Ha NMOBEPXHOCTH paBHa 55 4 B MH-
HYyTy, a C/IENOBATENbHO, CPeNHAA CKOPOCTb —OKONMO 5[y 4 B
CeKyHIY.

—6,

OTKyJa

y—-—x_——_-

1) BMeCTO [IeCATHKDPATHOrO GPOCaHHS OXHOTO INOIJABKA MOMHO
cpasy 6pocuTb 10 MONIaBKOB Ha HEKOTOPOM OTAAIEHHH APYT OT Apyra.
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CKOJIbKO BOABI NpOTEKAaeT B peKe

Tak AaM HHaye BH BCErja MOXeTE OMNPENEeNUTh CKOPOCTh,
¢ Kakoi Tteder Boma B peke., Tpynuee BTOpasd YacTh MOATOTOBH-
TeNbHOH paGoTH, HEOOXONUMOH A/ BBLIYMCIIEHHS KOJHMYECTBA IPO-
TeKaiolleii BOJb,— Onpeje/neHne MJIOUIAAH MONEepeyHoro paspesa
BoAH. YTOOH HaliTh BeamuuHy 9TOH nuow@amu,— TOro, YTO NpPH-
HATO HAa3HIBATD «KHBBIM CEYEHHEM» pPeKH,—HAH0 H3TOTOBUTh
yepTexx STOro ceyeHns. Buimonnsercs momoGHas paGora cienyio-
M 06pasomM.

MMepsuit cnoco6

B ToM MecTe, rze Bol M3MepHAH IIHPHHY PEKH, BH y CaMoH
BoAH BGHBaeTe Ha 06oux Geperax MO KOJBIIKY. 3aTeM caautech
€ TOBapMILeM B JOAKY W MJbBETEe OT OJHOTO KOJLILKA K XPY-
roMy, CTapasgcb BCe BpeMd Jep¥aTbCd NPAMOH JIHHHH, COEXHUHS-
jouweil koauiukn. HeonmuiTHo rpebely ¢ Tako#i 3amayelt He cnpa-
BHTCA, OcOoOeHHO B peke ¢ OHCTPHM TeueHHeM. Baumr ToBapuuy
IOoMmKeH OhTh HCKYCHBIM rpeOLOM; KpOMe TOTO, €My IO/DKEeH Mo-
MoraTh H TpeTHH y4yacTHHK paboTHl, KOTOpHf, cTos Ha Gepery,
ceanT, 4ToOH JomKa He COMBanach C HAA/IENALIETO HANpaB/eHus,
H B HYWKHBIX CJAy4asix JaeT rpeGuy CHTHa/JaMH YKa3aHus, B KaKyio
CTOPOHY €My HYXKHO MOBEpHyTb. B mepByio nmepenpaBy uepe3 peuky
BH JO/DKHBI COCHUMTATh JHIIb, CKOJBKO YIAPOB BECJAMH OHA NOTpe-
6oBana, M OTCIONA Y3HATh, KAaKOe YHCJO yAApOB MepeMelaet JOAKY
#Ha 5 wm 10 ». Torga Bu coBepuiaeTe BTOPOH mepeesx, BOOPY-
HHBIIHCh HA 3TOT pa3 MOCTAaTOYHO MIHHHOA pelikoft ¢ HaHeceH-
HHIMH Ha Helt JeneHusMu, H kaxawe 5—10 # (oTMepseMbe HO
4HCAY YZAApOB BeCJaMH) mnorpywaere peHKy OTBeCHO IO XHa,
3amiChLIBasi IyGHHY peYKH B STOM MecTe.

Takum crmoco6oM MOXHO HPOMEPHTb KHBOE CeYEeHHE TOJBKO
HeGONbIIOA peyKH; M IHPOKOH, MHOTOBOZHOH peKH HeOGXOXHMH
6Gonee C/NOKHHE NPHEMbl; paGoTa STa BHIIOJHAETCS CHIELMAINCTAMH,
JlioGurenio mpuxomurca H36HpaTh cebe 3aJauy, OTBEYAIOULYI0 €ro
CKPOMHBIM H3MEPHTE/bHbIM CpPEACTBaM.

Bropo#t cnoco6

Ha yakoi#i nerayGokofi peuke W JIOZKA He HYWHa,

Mexay KOJBIIKAMH Bbl HATATHBAETE MeEPHEHXHKYAAPHO K Te-
yeHHI0O OedeBKY €O CHEIAHHHMH Ha Heft depe3 1 . momeTkamu
WIH y3/1aMH H, onyckas pedlky A0 XHa Yy KaXZOro y3/1a, H3Me-
paere raybuiy pycnaa,

— 59 —



Korma Bce m3MepeHusi 3aKOHYEHH, BH MpPEXJE BCEro HAHOCHTE
Ha MWUIUMETPOBYI0 Oymary Janm60 Ha JMCT M3 ydenuyecko#t Ter-
pag¥ B KJIETKY YepTex monepeyHoro npocbuis peuku. Y Bac nomy-
uutcs ¢urypa Bpoxe ToH, Kakas H3oOpamesa Ha puc. 42. Ilno-
maxs 9Tod QUryph OIpeJe]nHTh BEChMa HEC/HOXHO, TAaK KaK OHa
pacwieHsiercs Ha pspy Tpamenu#t (B KOTOPBIX BaM M3BECTHH!
o6a OCHOBaHHMS M BLICOTA) M Ha JBa KPaeBHX TPEYro/lbHNKA
TaKWKe C M3BECTHBIMH OCHOBaHHeM M BuicoToR. Ecim Macurab

///’///;;’//",Z’s -

Iy
%{?’f ]
o

;/’u
X
i

Puc. 42. «KuBoe ceueHne» pekxu.

yeprexxa 1:100, To pesyabTart modyyaeM cpasy B KBaNPAaTHHX
MeTpax.

Tenepn BH pacmonaraetTe yxe BCeMH NAHHHIMH JJIS pacdyera
KonuyecTsa mporexaiouiedf Boxn. OueBHAHO, YEpe3 KHBOE ceue-
HHE pPeKH INpPOTeKaeT KAXAYI0 CeKyHIy OObeM BOIM, paBHHMH
o0beMy INpU3MH, OCHOBAaHHEM KOTOPOH CAYXKHT STO CedeHHe, a
BLICOTOM — Cpenuss CexkyHnHas CKOpocTh Tedenus. Ecau, nampu-
Mep, cpemHsAs CKOPOCTb TeyeHHs BogW B peuxe 0,4 4 B CeKyHay,
a Iowanb XHBOrO CevyeHHd, CKaxeMd, pasHa 3,5 x8. M, TO ewe-
CeKYHIHO Yepe3 9TO CedeHHe MEepeHOCHTCH

3,56 X0,4=1,4 ky6. » BOAH,



HAX CTOMBKO Ke TOHH!). DTO cocTaBaser B Yac
1,4 XX 3600 =25040 xy6. »,
a B CYTKH
5040 X< 24=120960 xy6. x,
CBHIIE CTa THCAY XY6. #. A BeAb pexa C KHUBLIM CeyeHueM
3,5 x8. M — MajleHbKA¥ peuyKa: OHA MOWET MMeTb, CKaxeM, 3,5 4
mupuasl 0 1 4 rayGusbi, BOGpoA mepeiTH MOXHO, HO U OHA TaWUT

=
=5

%\.&\\\ W MRS
\ \ \\\\\\‘“\,\\\S\\ NN —

=N

Puc. 43. T'unpoanexTpocTannHg MOMHOCTHIO 80 KuIOBaTE
Bypmakunckofi cenbckoxoaslicTBeHHOH apTean; jaer
SHEPrui0 CeMH KO0JX03aM.

B cefe IHEepruio, CNoCOOHYIO NMPEBPaTHTbCA BO BCEMOTYLIEe SJIEKTPH-
yecrBo. CKONBKO Ke BOAM NPOTEKaeT B CYTKH B TakoHd pexe,
kak Hesa, yepe3 xKmHBOe ceuyeHHe KOTOPOH €KECEKYHIHO NPOHO-
curca 3300 xy6. # Boau! D10 — «Cpenunit pacxog» BOAH B
Hese y Jlennmarpama. «Cpexunnfi pacxon» soaw B [aenpe y Kne-

sa— 700 xy6. ».

MornonpiM  H3BICKaTensM H Gyxyuum crpoutensM csoeit I'IC
HEONXONMMO ellle Onpere/uTb, KAKOH Hanop BOAM XOMYyCKAIOT Ge-
pera, T. €. KaKyl0 pasHOCTb YPOBHell BOAW MOXeET CO3JaTb MJO-
TuHa (puc. 43). Has Ttoro B 5—10 4 or Boaw Ha Oeperax

1) 1 xy6. x npecrofi Bogu Becut 1 m (1000 x2).
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BOMBAIOT NBa KOJa, KaK OOLIMHO MO JIMHMH, MepreHXMKYIspHOH
K TeYeHHI0 pekd. [IBurasgch 3areM MO 9TOH JIMHWH, CTaBAT Ma-
JeHbKHEe KOJbILKH B MeCTaX XapakTepublx u310M0B OGepera
(puc. 44). C nomouipl0 peek C HeleHHAMU 3aM2PSIOT BO3BbILIEHHE
OIHOTO KOJHIIKA Haj APYTHM M paccrogHus Mexny Humn., [lo
pe3yiabTaTaM H3MepeHHH BLIYEPYHBAIOT MNpopunp OeperoB aH€ano-
THYHO NOCTPOEHHIO NPOPHIA pyCaa PeKH.

Puc. 44. Viamepenue npoduas Geperos,

ITo opoduaio Geperos MOWKHO CYZHTb O BeIHYUHE HOMYCTHMOTO
Hanopa.

[penmnonowum, 4T0 YpOBeHb BOABl MOWET ObITb HOHAT IUIO-
THHOH Ha 2,5 4., B TakoMm caydyae Bl MOWeTe NPUKHHYTb BO3-
MOXHYIO Mou(HOcTh Bauleft Gyaymed I'9C.

J1nd 9TOTO 9HepreTHKH peKoMenAyoT 1,4 (CeKyHmHHH <pacxox»
peKH) yMHOXHTH Ha 2,5 (BblCOTa ypoBHs BOxb) H Ha 6 (k03¢du-
LMEHT, KOTOPHIA MEHHeTCS B 3aBUCHMOCTH OT NOTEPh 9HEPTHH B
MamnHax). Pe3yabraT mosyunm B kuiaoBatrtax. Takum obpasow,

1,4 %X 2,5X6 =21 kunosarr.
Tak kak ypoBHH B peKe, a C/leJ0BaTeNbHO, H PAcXodhl MeHs-

I0TCH B TeUEHHE roma, TO JAAd pacyera HafZO Y3HATh Ty BEHYHHY
pacxoja, KOTopas XapakTepHa ZAas pekd GONbWIYI0 4acTh roAa.
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Boasinoe xoJaeco

Sangaua

Koneco ¢ nonmactsMu yCTaHaBIMBAaeTCS OKONO HHAa PEKH TaK,
YTO OHO MOXET JIErKO Bpawlathes. B kakyio cropony omo Gymer
BPAalATLCA, €CIM TedeHHe Hanpas/eHO cCrpasa Haneso (puc. 45)?

Puc. 45. B kaxylo cTopony 6yIeT BpalaTbCi KOJIECO?

Pewmenne

Koneco Gymer Bpamarbcs NpOTHB JBHMEHHS YacOBOH CTPEJIKH,
CkopocTh TedueHusi TIyGwe JeKalulMX CJI0OeB BOJb MeHBILE, 4eM
CKOPOCTh TEUEHWS CJIOEB, BHILE JIeXAIHX, C/leJ0BaTeNbHO, HAa-
BIeHHE Ha BepxHHe JjomacTH OymeT G6o/blle, YeM HA HHKHHe,

Panyxnas mieHnka

Ha pexe, B KOTOpyIO CHyckaeTcs BOJa OT 3aBOJA, MOMXHO
3aMETHTb HepeJkOo OaM3 CTOKa KpacCHBHE ILBSTHHE IIEPEIHBH.
Macno (manpumep, MalIHHHOE), CTEKaloLlee HA PeKy BMecTe C BO-
JAOI0 3aBOZA, OCTAaeTcs Ha TMOBEPXHOCTH Kak Oojnee Jerkoe u pac-
TEKAaeTCd Ype3BhYalHO TOHKHM CJa0eM. MOXHO 1M M3MEepHTb HIH
X0T 6H NMPHOMH3HTENLHO OLEHHTh TOMUHY TakoH IJIenKu?
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3amaua KaxeTcs 3aMHC/A0BaTOH, OIHAKO PEIIMTb €€ HE 0COo-
6euHo TpyIHO. Bul ywxe moranmniBaeTech, YTO Mbl He CTaHeM 3aHH-
MaTbCsl TAKUM Oe3HaZeWHBIM I2JIOM, KaK HENoCPeICTBEHHOE H3Me-
pesHe TOMUIMHH IVIeHKH, MH H3MepHM ee KOCBEHHHIM NyTeM, KO-
pode cKa3aTh, BBHIYHCIHUM.

Bo3pMuTE oOmNp2jeneHHOe KOMWYECTBO MAUIMHHOTO Macia, Ha-
npumep 20 2, u BuiefiTe Ha Bony, mojainplie OT 6epera (C JIOAKH),
Korma macno pacreyercs mo Bofe B (opme Goinee miax MeHze
fICHO OYEPYSHHOTO KPYIJIOrO MATHA, U3MEPbTEe XOTH OH HPHOMH3H-
TENBHO JuaMeTp 9TOro Kpyra. 3Had AuaMeTp, BBHIYHCAHTE IUIOLNAXb.
A Tak kak BaM u3BeCTeH M 00BEM B3ATOrO Macida (ero Jerko
BLIYHCAHTD MO BECy), TO yxe cama c000i0 OMpeJe/HTCs  OTCIOAR
HCKOMas TOMMHA IVIeHKH. PaccMoTpuM mpumzp.

3apgaya

Oaud TpaMM KepocHHa, PacTeKkasch HO BOJe, NMOKPHBAET KPYyr
nortepednukoM B 30 c#!). Kakosa TomuuHa KepOCHHOBOH I/ieHKH
pa Boxe? KyOuuecku#t cautumerp kepocuna secut 0,8 2.

Pewmenue

Haltnem o6beM ImIeHKH, KOTOPHH, KOHEYHO, paBeH OOGbeMmy
B3aTOr0 kKepocHHa. Ecanm oxus kyGudeckH# cauTHMETP KepocHHA

pecutr 0,8 2, 10 Ha 1 2 muer %: 1,25 &y6. cm, wmu

1250 xy6. mm. Tlnowams kpyra ¢ muamerpom 30 cx, nam
300 s, pasda 70 000 x8. mm. MckoMmad TOMILMHA IVIGHKH paBHA
o0beMy, NEICHHOMY HA IUICLIAgb OCHOBaHHS:

1250
0000

T. €. menee 50-#t monu mwiaumerpa. IlpaMoe H3MepeHne mox0GHOlM
TOJLIYHE OOLIYHRIMH CPEeACTBaMH, KOHEYHO, HEBO3MOXHO.
Macassble H MblibHBIE IIJIEHKH pacTekaloTcs eile Oonee TOH-
KkuMH ciosamu, pocturaoutumu 0,0001 x#x u menee. «OgHax s, —
pacckaspiBaeT adraufickuii ¢usuk bo#i3 B kHure «MbuIbHBIE [My3H-
pH>», — s poJAe/at Tako# onuiT Ha mpyxe. Ha nosepxd€ocTbh BOAHW
Oba BHINTA JOXka oanBkoBoro Macia. Ceifyac e 0GpasoBanoch
Gonbuioe narHo, metpoB 20—30 B monepeynnke. Taxk Kak MATHO

=0,018 mu,

1) O6hunb# pacxox HepTH IpPH TMOKPHITHA €10 BOLOEMOB B HeAfAX
YHHYTOKEHHA JUYHHOK ManapuiiHoro Komapa— 400 xz Ha 1 2a.

—_— 64 —



OO B THiCAYy pa3 Ooablie B JUIHHY M B THCA4y pa3 Gonmbure
B INUPHHY, YeM JIOXKKA, TO TOJLIHHA CJIOS Macja Ha IOBEPXHOTTH
Boxu no/mKkia Omsia mpHOJIH3WTENBHO COCTaBIAATb MH/THOHHYIO
YacTh TOJNIUMHH CJIOf Macna B Joxke, win okono 0,000002 mua-
JIMMETPaY,

Kpyra Ha Bone

3anmaya

Bl He pa3, KOHeyHO, C JIOGOMBTCTBOM PACCMATPHBAMH TE KPYTH,
KOTOpHE MOpOoXAaeT OpouleHHHH# B CHOKOHHYI0 BOLY KameHb
{(puc. 46). U Bac, Ge3s coMHeHHS, HHKOrJa He 3aTPYXHSIO OGBsc-

Puc. 46. Kpyru Ha BoOge.

HEHHEe 9TOTO NOYYHTE/NbHOTO SBJAEHHS NPHPOALL: BOJHEHHE pacIpo-
CTpaHfieTc OT HAYalbHOX TOYKH BO BCE CTOPOHH C OJHHAKOBOH
CKOPOCTBIO; MOSTOMY B KawAblff MOMEHT BCE BOJHYIOUIMECH TOYKH
JOMKHE OHITH PACIHONOXEHH HAa OJHHAKOBOM PACCTOSIHHH OT MecTa
BO3HHKHOBEHHSI BOJIHEHHS, T. €. Ha OXPYKHOCTH.

Ho kak obGcroutr memo B Bome Tekyued? JIOMKHHI JIH BOJHHL
OT KaMHsl, GpPOILIEHHOTO B BOAY OHICTPOA pekH, TOwe HMeTh Gopmy
Kpyra, unu ke Qopva ux OGydeT BHTAHyTas?

Ha mnepsuift B3rasA MOXeT II0Ka3aThCs, YTO B Tekyue# Boxe
KPYTOBBlE BOJHH NOMKHH BHITAHYTHCA B Ty CTOPOHy, Kyla yBae-
KaeT MX TeYCHHe: BOJHEHHE MepenaeTcd Mo TededHio GHCTpee, UYeM
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NpOTHB TeyeHus H B GOKOBHIX Hanpasiesnax. Ilostomy BOAHYIO-
muecs YaCTH BOXHOM IOBEPXHOCTH JNOMKHEIL, Kas3aaochb Obl, pac-
NOJIOKUTBCS 10 HEKOTOPQH BHITAHYTOH 3aMKHYTOH KPHBOH, BO BCAKOM
ciyyae, He MO OKPYMKHOCTH.

B neficTBHTENIbHOCTH, OXHAKO, 3TO He Tak, Dbpocasds KaMHH
B CaMyl0 OLICTPYIO peuky, Bhl MOxeTe YOeAHTbCs, YTO BOJHbI
NONYYaI0TC CTPOrO KPYTOBLIE — COBEPIIGHHO Takue e, Kak H
B crogued sone. Ilouemy?

Pemenne

Bynem paccyxnatb Tak. Ecim G Boma He Tek/sa, BO/HH O
6u kpyrosnie. Kakoe xe nameHenue BHOCHT Teyesne? OHO yBie-
KaeT KaXAYI0 TOYKY STOH Kpyrosoit BOMHEI B HANPABJEHHH, YKa-
3aHHOM cTpenkamu (puc. 47, cieBa), pHYeM BCE TOUKH NMEPEHOCATCS

,l

Puc. 47. Teuenne BOLH He H3MeHseT GOPMHI BOJH.

N0 NMAapa/VIe/IbHHM INPSMBIM C OXHHAKOBOH CKOPOCTBIO, T. €. Ha
OJMHAKOBHE PAacCTOSHHA. A «mapalenbHOE MepeHeceHHe» He H3-
menseT Qopmbul ¢uryps. JeficTBUTENIbHO, B pe3yibTaTe TaKOro
nepedecenus Touka I/ (puc. 47, cmpasa) oxaxerca B Touke I’
Touka 2—B Touke 2’ W T. X.; ueTnpexyroabuux 1234 samennrcs
yeTHPEXyToAbHHKOM 1’2’3’4, KOoTOPHWH paBed eMy, Kak Jerko
ycMOoTpeTb 3 00pasoBaBLIMXCA MapajienorpammoB 122'1°) 238'2°,
344’3’ u 1. K. B3aB Ha OKPYXHOCTH He ueThpe, a 6oJblue TOYekK,
Mbl TaKxe MOAY4HaH Obl paBHbie MHOTOYTONBHHKH; HAKOHEll, B3fR
GecKOHEYHO MHOTO TOYEK, T. €. OKPYXKHOCTb, MBI NOJy4u1Id OH
nocje Napalie/bHOTO IepeceyeHHs PaBHYI0 OKPYXKHOCTD.

Bor moyevy mepesocHoe ABHMEHHE BOAH He H3MeHseT GOpMbl
BOJIH— OHH H B TeKyde#t BoJe OCTalOTCA KpyraM., Pashuua mums
B TOM, YTO Ha NOBEPXHOCTH O3epa KPYTH He mepeMemaTcs (ecan
He CYHTATb TOTO, YTO OHH PACXOAATCA OT CBOET0 HENOABHIKHOTO
LEHTPa); HAa MOBEPXHOCTH KEe PEKH KPYTH HBHXKYTCH BMECTe €O
CBOMM LIEHTPOM CO CKOPOCTBIO TEYEHHS BOAHI,
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daHnracTuyeckan MWPANHedb
3agaya

afimeMcs 3agaveft, KOTOpas Kak GYATO HE HMEET CIOAA OTHO-
meHus, Ha c€aMoOM e JeJe, KaKk YBHAHM, TECHO MPUMHIKAEeT K
paccvmaTpuBaeMoOi Teme.

Boo6pa3ure mpandenbabit cHapad, JeTAIMHA BHICOKO B BO3-
Jyxe. BoTr oH Hayanm onyckaTbes W BIPYr pPa3opBajCHd; OCKOJKH
paszneraioTcs B pasHele CTOPOHH. IlycTh Bce OHH OpOLIGHH B3pH-
BOM C OJXMHAKOBOH cwIOf H HeCyTcs, He BCTpeyas MoMexH Co
CTOpOHH Bo3ayxa. CrpaluBaeTcsi: KaK pacrmolokaTcs OCKOIKH
CHyCTA CEKYHAY IOCJe B3phIBA, €C/AH 3a 3TO BPEMA OHH elle He
YCOGIOT JOCTHYD 3EMJIH?P

Pewenue

Bazaya moxoxa Ha 3ajauy o Kpyrax Ha Boae. M sxech kawercs,
6yATO OZKOAKH JZO/KHBEI PACTONOKHTBCA HEKOTOPOH Gurypoi, BuTH-
HYTOX BHH3, B HampaB/eHHH MaJeHHs; BeXb OCKOJKH, OpomieHHbe
BBEpX, JETAT MeL/ieHHee, YeM GpoweHtnle BHu3. Herpynuo, oaxaxo,
IOKa3aTh, 4TO OCKOJAKM HaumieH BoOGpaxaemofi MIpanHemu TOMKHH
PacmoVIOWHTBCA HA MOBepXHOCTH mwapa. [IpescraBbTe Ha MrHoBe-
HHE, YTO TSHKECTH HET; TOria, pa3ymeercs, BCe OCKOJKH B Te-
YeHHE CEeKYHAH OT/IETAT OT MeCTa B3pblBA HA CTPOTO OJUHAKOBOE
paccTosiHde, T. €. PacrmosoKaTCA HA IIAPOBOH MOBEpPXHOCTH. Baedem
Tenepb B AeficTeHe cmay TakecTH. IIoa ee BiuAHHEM OCKOJIKH
IO/MKHB ONMYyCKAaThCH; HO TAK KaK BCe TeJa, MH 3HAaeM, MAJalT
C OJUHaKOBOA CKOPOCTBIO!), TO M OCKONKH JOMKHH B TEUeHUe
CeKyHIH OMyCTHThCH Ha OXHMHAKOBOE PACCTOAHHE, HPHTOM M0 mna-
pasnenphbiM mpsiveiM. Ho Takoe mapasienbHoe mepeMeleHde e
MeHsieT pOpMH (Uryphl,— IIAp OCTAETCS IIapOM.

Urak, ockonku ¢auTacTHYeCKOH IIpamHead XOMKHH 06Gpaso-
BaTh {uap, KOTOPHI, CJIOBHO pa3;pyBasch, OMYCKaeTCs BHH3 CO
CKOPOCTBIO CBOGOJHO MajaioLLero Teja.

KuneBasi BoJHA

Bephemcs k pexe. Cros Ha Mocty, OGpaTHTe BHUMAaHHE Ha
c/lem, octaBasdeMbli OHICTPO HAYWMM cyqHoM. Bel ysuanre, Kak
OT HOCOBOH YaCTH PAcXORATCH MOJ YIJOM [BA BONSHEIX TpeGHs
(puc. 48).

1) Pa3auuns o6ycnOBAMBAIOTCA COMPOTHBIEHHEM BO3JAYyXa, KOTOpOe
MBI B Hamlell 3amaye MCKIIOUHIH.
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Orkyna onn Gepyrcsa? M nmoyeMy yron Mexmay HEMH T€M OCT-
pee, yeMm OHICTpee HACT CYIHO?

Yro6ul yAcHHTb cebe NpHYMHY BO3HWKHOBEHHS 9THX rpelHel,
o0paTHMCH eule pa3 K PacXOAALIHMCA KPyram, BOSHHKAIOW[AM HA
NOBEPXHOCTH BOXH OT OpOIIEHHHX B Hee KaMmelIKoB,

_ozgei [
4 tﬂﬁnf‘!ﬂ?ﬁlﬂlt

(P
R

Puc. 48. Kuaesas BoJHa.

Bpocas B BOAY KaMmelleK 3a KaMelIKOM Yepe3 ONpele/IeHHHE
NPOMEKYTKH BPEMEHH, Ha MOBEpPXHOCTH BOAH MOXHO YBHUIAETD
KPYrH pa3HbX pa3MepoB; YeM MO3ue OpolieH KaMelex, TeM MeHblue
Bu3BaHHuA uM Kkpyr. Ecim npu stom OGpocaTbh KaMsuIKH BAOMB
npsaMOfl MHHHH, TO 0Opa3yiolHecs KPYTH B CBOeH COBOKYMHOCTH
HNOpPOXCAAIOT MOAOGHE BUHH Y HOca KopaOad., Yew xamemiku menpye
H 4YeM dauie HX 6pOCaloT, TeM CX0ACTBO 3ameTHee. Ilorpysns B
BOAY MaJKy H BeAd €0 IO IIOBEPXHOCTH BOAHI, Bbl Kax Ohl 3ame-
HAeTe MNpEepPHBHCTOE NajeHHe KaMelKOB HenpepuiBHEM, H TOraa
BH BHAHTE KAaK pa3 TaKyl0 BOJHY, Kakag BO3HAKAeT y Hoca
xopabas.,
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K sToR HarnszHoft kapTHHe OCTaeTcs MPHOABHTb HEMHOrO,
qTOOH IOBECTH ee IO MHOJAHOH OoTYeT/HBOCTH. Bpesasice B Boay,
HOC Kopalns KaxJ0oe MIHOBedHe MOpPOXIaeT TaKYIo Ke KPYroBYIO
BO/MHY, KakK u OpoumeHnHnit KaveHb. Kpyr pacmmpsieTcsi BO Bce
CTOPOHbI, HO TeM BPEMEHEeM CYIHO yCreBaeT NPOJABHHYTHCH BHEpeX
H IOPOJHTh BTOPYIO KPYroBYIO BOJHY, 3a KOTOPOH TOTYaC e
clexyet TpeThi, M T. HX. IlpepuBHCTOe o0Opa3oBanue Xpyros,
BLI3BAHHOE KaMelKaMH, 3aMeHseTCS HeNPEepPhLIBHHM HMX BO3HHKHOTe-
HHeM, OTYero M MOJAydYaeTcs KapTHHA, NpeAcTaBieHHas Ha puc. 49.

Puc. 49. Kax ofpasyercs xuaeBas BOJHA.

Berpevasice Meway c€o6010, TpeGHH COCeZHHX BOJH pPa3GHBAIOT
IPYT Jpyra: OCTalOTCH HETPOHYTHMH TOJNBKO Te JBa HeOO/IBLIHX
yyYacTka noiHOR OKPYXHOCTH, KOTOpHe HaXONSITCA Ha HMX Hapyx-
HBIX 4acTAX. ODTH HapyXHHE YYaCTKH, CJAMBasich, OGPasylOT JBa
CIJIOWIHHX rpebHs, MMEIOIIHX MOJOXEHHE BHEIIHMX KacaTe/lbHHX
KO BCeM KpyroswM BoiHaMm (puc. 49, cmpasa).

Takoso mpoucxoxnenue Tex BOASHHX rpebHelf, KOTOPHE BHIHH
nosanu cyasa, Mos3aiaH BCAKOTO BOOOGIe Tesia, HBHKYLIETOCH C JO-
CTaTOYHOH! OHICTPOTO MO MOBEPXHOCTH BOIHI.

Orciona mpsaMO C/IeXyeT, YTO SIBGHHE STO BO3MOXKHO TOJBKO
TOrJia, KOrja Temo xBmxeTcs ObHcTpee, YeM Geryr BOAsHHE
poausl. Ecau BW  npoBemeTe NajAkof N0 BOXE MEIJVIGHHO, TO
He yBumure TrpebHefi: KPyroshe BO/JHH PacIoIOKATCA ONHA
BHyTpH Ipyrof M obuwieft kacateqbHOR mpoBecTH K HuM Oyler
HeJIb3d.

Pacxopsimpecss rpe6HH MOXHO HaGJIOZAaThb M B TOM CaAy4ae,
KOrZa TeJO CTOHT Ha MeCTe, a BOXAa IIPOTEKaeT MHMO HSro,
Ecnu Teuenue pekm JOCTaTOYHO OHCTPO, TO MNOXOGHHE TrpeC:HA
ofpa3yioTcd B Bome, oOTekaioulel mMocToBHe ycToH. Popma BomH
nmojydJaerc 34ech Aaxe O6ojee OTyeT/]HBag, ueM, HANpHMEp, OT
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napoxona, TaK KakK MpaBWIbHOCTh HX He Hapymaetcs pa6oTolo
BHHTA.

BrisicHHB reomeTpuyeckyio CTOpOHY JHena, nonpoGyeM paspe-
IIHTh TaKyl0 3anauy.

3angada

Ot 4ero 3aBHCHT BeMHYHHA YrJ1a MexAay oOGeHMH BETBAMH KH-
JIeBOH BOJIHEI Mapoxona?

Pewmenue

[TposeseM M3 neHTpa KpyroBHX 'BOJH (puc. 49, cnpasa) pa-
AMYCH K COOTBETCTBYIOLIUM y4acTKaM NPAMOJHHEHOro rpebus, T. e.
K ToukaM o6uiefi KacarensHoit. Jlerko cooGpasutp, uto O;B ecTb
nyTh, NPOANEHHH 3a HEKOTOpOEe BpeMs HOCOBOH 4acThio KopaGns,
a O;A,; — paccTosinie, Ha KOTOpOe 33 TO e BpeMsf pacrnpocTpa-

04
HHTCS BOJIHEHHE. Omomeﬂue—o—g ecth cuiyc yria O,BA;, B T0
We BpeMs 9TO €CTh OTHOUIEHHE CKOpocTed BOJHEHHS W Kopabas.
3naunt, yron B MexAy rpeGHIMH KUIEBOH BOJHH — HE YTO HHOE,
KaK YIBOEHHHH Yros, CHHyC KOTOPOTO paBeH OTHOLIEHHIO CKOpO-
ctH Gera KpyroBnbix BOJNH K CKOPOCTH CyIHa.

CxopocTh pacmpocTpaHeHnst KPyroBHX BOJAH B BOXE NPHUGAH3H-
TeNbHO ONMHAKOBA JJISl BCEX CYJOB; IMOSTOMY YI'OM PacXOwIEHHs
BeTBell KHIeBOH BOJMIHW 3aBHCHT IVIaBHHIM 06Pa3oM OT CKOPOCTH
KopaGnd: CHHyC NOJOBHHH Yria OGHIYHO MpOMOPIHOHANTEH STOH
ckopoctH. Y, Hao60poT, MO BeJMYHHE YI/IAa MOXHO CYZHTb O TOM,
BO CKOJbKO pa3 CKOPOCTb Mapoxoxa 6oJbiie CKOpocTH BoAH. Ecan,
HanpuMep, Yroll MexAy BeTBAMH kuneBol Boiun 30°, xak y 6omb-
IIHHCTBA MOPCKHMX TIpy30-NacCaXHPCKUX CYIOB, TO CHHYC €ro
nonouHl (sin 15°) pasen 0,26; 3TO 3HAyHT, YTO CKOPOCTH HApO-

T. €, NpH-

1
xozma Gonplle CKOPOCTH 6era KpYroBhX BOJH B 036
¥

MepHO B YeThHipe pasa.

CKopocTs NMyMeEYHBIX CHAPANOB

3anaua

Bosnnn, wnanopoOue cefiyac pacCMOTPEHHBIX, NOPOXAAIOTCH
B BO3AyXe JeTduiel0 nysned nWix apTHLIEpPHHCKHM CHapsiaoM.

CyuzecTBylor cnoco6n ¢ororpadupoBaTs CHapaX Halery; Ha
puc, 50 u 51 Bocnpou3BOAATCA IBa TAaKHX MH300GpameHnd cHapsa-



108, IBHKYLUIMXCS HeoAnHakoBo OwicTpo. Ha oGoux pucyukax or-
YeTJUBD BHIHA HHTEPECYIOI[As HAC <«roJ0BHAas BOMHAY» (KAaK ee
B STOM Ciyuae HasuBaioT), IIpoucxoxneHne ee Takoe e, Kax
H KnaeBofi BOJHH mapoxona. M 3AeCs NMPUMEHHMH! Te e reoMer-
pHYeCKHe OTHOLIEHHS, a UMEHHO: CHHYC NOJOBHHH yI/Ia pacxoxie-
HUSL TOJIOBHBIX BOJIH PaBEH OTHOLIGHHIO CKOPOCTH PaCHpOCTpaHeHus
BOJIHEHUS. B BO3ZyXe K CKOPOCTH mojera camoro cuapsga. Ho

Puc, 50—51. I'onosnas BoaHa B BO3xyXe, obpasye-
Mad JeTHAUHM CHapsaloM.

BOJIHEHHE B BO3RYIUHOH cpexe NMepemaerTcsi cO CKOPOCTbIO, Giaus-
Kot K CcKOpoCTH 3Byka, T. €. 330 . B cexyuay. Jlerko mostovy,
pacmonaras CHUMKOM J/IETAILErO CHapaia, ONpeXeluTh NpHGAH3H-
TE/NBHO €ro cKopocTh. Kax cpenate 9TO I/ MPHIOKEHHHIX 3fech
IBYX HM3006paweHuit?

Pemenue

H3mepuM yrosn pacxowaeHus BeTBeHd TOJOBHOH BOMHBI Ha pHC.
50 u 51. B nepsom ciyyae on 3axaodaer okoao 80° Bo BTO-
pom — npumepio 55°, IMonosuna ux — 40° u 271/,°. Sin 40° =
=0,64, sin 27!/,°=0,46. Cnenosareapo, CKOPOCTb pacrpo-
CTpaHeHHs BO3AYLIHOH BOMHH, T. €. 330 4, cocTaBiseT B HEPBOM
cayuae 0,64 ckopocTn nonera cHapsiaa, so eropom — 0,46. Orciona
CKOpOCTb MEepPBOro CHapsha paBHa (%2—: 520 ., BTOpOTO %:

1
=720 x B cexyHny.

Bul BUAuTE, YTO AOBOJIBHO MPOCThHIE TeOMeTpuieckue coobpa-
WEHUs TIPH HEKOTOPOH MOAZEepPWKe CO CTOPOHH (DH3UKM MOVOLIH
HaM Pa3pelIuTh 3aja’ly, Ha MEPBHIA B3IVISLJ OYSHb 3AMBIC/IOBATYIO:
no ¢ororpadun JeTALLEr0 CHAPAZA OMpPEJETHTh €ro CKOPOCTb
B MoMeHT ¢potorpaduposanusa. (Pacuer aror, oiHaKo, JMlIb HPH-
6/AM3NTE/NBHO BEPeH, TaK KaK 3J4ech He MPUHHMAIOTCA B Coofparie-
HUe HEKOTOpble BTOPOCTENEHHHE O0GCTOSTENbCTBA.)
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3anzaua

Jing KenaiomHx CaMOCTOSITE/NHHO BHINOAHATH MOAOGHOE BH-
9HC/IeHHEe CKOPOCTH sfAep 34eCh JAlOTCA TPH BOCIPOM3BENEHHS
CHHMKOB CHapsiOB, JIETAIMHX € Pa3anyHoft cKopocThio (prc. 52).

R TR A
RN B ]

Puc. 52, Kak ompenesnTh CKOpOCTb JNeTAIHX CHapSAOB?

Fay6una mpyna

Kpyrn na Bome OTBAeKAH HAac HAa BpeMs B 061acTb apTHiIe-
pun. BepHeMcst e CHOBa K peke H PacCMOTPHM HHAYCCKYIO 3a-
Aayy O JoToce.

Y npeBHHX HHAYcOB O o6niyall 3ajaum H mpaBHiaa npejia-
ratb B CTHXaX. BOT onHa M3 Takux 3ajau:

3anausa

Han osepom THxHM,

C noad yTa pasMepoM, BbICHJICH JAOTOCA IBET.
On poc onuuoxo. V1 seTep nopniBoM

Orxec ero B cropony. Her

Bose nBeTka Hag BOAOH,

Hawen e poibak ero panueil Becuoi

B nByx ¢yrax or mecra, rae poc.

W1ak, npepnoxy s Bompoc:

Kak o3epa Bonma

3necb ray6oka? ([lepesox B. M. Jle6eneBa)

Pemenue

OGo3unaunm (puc. 53) uckomyio ray6uiy CD npyaa uepes X.
Torpa, no teopeme Ilndaropa, nmeem:

BD*— x2=BC?,
T. €
X2 = (x-}——;—)z—-—?,
oriyaa 1 3
wt=xttx+r—4, x=3,.

Wckomas ray6una — 3%/, dyra.
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bau3 Gepera peku uau HerayOGoKoro OpyZAa BHW MOXKETE OTH-
ciath BOJAHOE pacTeHHe, KOTOpPOe JOCTaBUT BaM peaibHhifl

Puc. 53. Mlaaycckas sajaya O LBEeTKe JOTOCa,

Marepuan s noaoGHOK 3amaud: Ge3 BCAkUX mpHCTOCOGaeHuti, He
33MOYHB Hake PYK, ONPENENHTh IyGHHY BOJOEMa B STOM MecTe.

3Be3gHoe HeGo B peke

Peka u B HouHOe Bpems mpejiaraer reoMerpy 3agaud. ITom-
nure y Forons B omucanuu [uempa: «3Be3fsl ropsit H CBeTAT
HaJ MHMpOM R BCce pa3oM ormaiorcs B Huenpe. Bcex ux gepwur
Jlienp B TeMHOM JIOHe CBOeM: HH OJHa He YOGeXHT OT Hero, passe
noracietr B neGe», B camoM nmene, koraa cromwb Ha Gepery miH-
pPUKOH PEKH, KaweTcsi, YTO B BOJNHOM 3epKaje OTpPaxaercd LeMH-
kO Becb 3Be3nHuit kKynon. Ho tak sam B geficrButenstoctu? Bee an
3pe3MB €OTHATCA» B peKer?

Caenaem ueprex (puc. 54): A — rna3 HabaAOAATENSA, CTOSLLETO
na Gepery pekd, y kpad oO6puiBa, MN — noBepxHOCTb BOIH.
Kakne 3Be3nsl MOweT BHOETb B BOJe HaGaimarenp H3 TOYKH A?
Yro6W OTBETHTb Ha ITOT BOMPOC, ONYCTHM M3 TOYKH A mHepleH-
auiynsip AD wa npsmyio MN u NpoKoMmKHM ero Ha paBHOe PaccTo-
stne, 00 ToukH A’. Ecan 6u raas wabnioparens saxopuacs B A',
o Mor Obl BHAETb TOJbKO Ty 4acThb 3Be3AHOro HeGa, KoTOpas
nomewiaercs BHYTPH yraa BA'C. Takoso ke ® moae spexns
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JEHCTBUTEABHOTO HabJoaress, CMOTPALLEro U3 TOYKH A, 3Besnn,
Haxojsu(uecsd Bde ITOrO yr/aa, He BHAIW HabJIORATeNI0; HX OTpa-
WEeHHbIe JIydH MPOXOAAT MHMO
ero rias,

Kak yGemureca B 9TOM?
Kak nmoxasars, wuro, Hampu-
Mep, 3Be3na S, Jexaulas Bide
yrna BA'C, He BHIHA HalieMy
Ha6/II04aTeMI0 B BOXHOM 3epKa-
ne pexu? [Ipocnennm 3a ee ay-
YoM, majaiwEM O6aU3KO K
Gepery, B Touky M; oH oT-
pasutca mno 3akoHaM (pH3HKH
N0J, TaKHM YIJIOM K MepreHmIu-
Kynspy MP, kotopuit paBed
yray nageuns SMP n, cneno-
BaTeJIbHO, MeHbiie yriaa PMA
Puc. 54. Kakyio wacts spesmmoro (9TO JIErKO JIOKa3aTh, OMHPAsCh
He6a MOXHO YyBuAeTb B BOJHOM HA DPaBEHCTBO  TPEYroOJbHH-

3epKaje pekH, KoB ADM u A’'DM); suauur,

OTPaWEHHHH  Jyd  JHOMKeH

npoiith mumo A. Tem Gonee mpoiiayr MuMo rias HaGaoaTes

NMyuu 3Be3dul S, OTPA3UBIIMECH B TOYKAX, PACIONONK EHHHX Jajblue
Toukn M.

3HayuT, roroJieBcKoe onu-
caHHe COIRPXHT INpeyBeaHye-
une: B [Hdempe orpaxaiorcs
IaleKo He Bce 3Be3Hl, a, BO
BCAKOM C/Iyyae, MEHbIIE [OJIO-
BHHbI 3Be3JHOTO Heba.

Bcero moGonbiTHee, 4TO
OGLINPHOCTDb OTpaKeHHOH 4Ya-
ctd He6a BOBCe HE JOKAa3bl-
BaeT, YTO Mepex BaMH MIH-
pokas peka. B y3enbxol peu-
Ke ¢ HH3KHMMH OeperamMu BH
MOXeTe BUASTD MOYTH MOIOBUHY
HeOa (T. e. Oosblie, yeM B

Puc. 55. B y3ennkoif peuke ¢ HU3KH-
WUpoKoll peKe), eCAn HAKNO:  yy Geperawi MOKHO YBHAETH 60lb-
HuTech G/a3K0 K Bome. Jlerko e 3Besk
YAOCTOBEpHTbCA B 3TOM, CHe-

7aB ZA TAKOrQ Caydad MOCTpoedne moad 3pedus  (puc. 95).
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Ilyte yepe3 pery
3anmaua

Mexay ToukaMn A n B TedeT peka (MM Kawam) ¢ npuGan-
auTeNbpHO mapanienbHuiMu Geperamu (puc. 56). Hyxuso nocrpouts
yepes peKy MOCT INOJ NpPAMHIM yrioM K ero Geperam. Ime cre-

Puc. 56. I'me mocTpouts Moct Puc.57. Mecto xng mocrpoika
noa NpAMBIM YriAoM k Geperam MoCTa BBIGPaHO.
pexu, uyTo6n jpopora or A k B

6nina kpatyafimeii?

ayer BHIGpaTh MeCcTO AAf MocTa, 4ToGh nyTe OT A 1o B 6hin
KpaTyaimmum?

Pemenne

[TpoBens uepe3 Touky A (puc. 57) mnpaMyio, nepreHxUKy-
JAAPHYI0 K HanpaBleHUI0 PeKH, H OTIOXKHB OT A O0Tpe3oR
AC, paBubift mmpuse pexu, coemuuseM C ¢ B. B Touke D
H HamKo0 TNOCTPOMTb MOCT, 4YTO6H nyTh u3 A B B Gun kpat-
yafinu.

HetictBurensyo, mnocrpous moct DE (puc. 58) m coeaunus
E c A, nonyunm nyts AEDB, B KoTOpoM uyacTh AE napamienbsa
CD (AEDC — napannenorpaMM, Tak KaKk ero HPOTHBOMOJOXHbLIE
cropouni AC n ED paseH 1 napaiiensin). [Tostomy nyrs AEDB
‘no pmune pases myth ACB. Jlerko mnokasaTh, YTO BCAKHH HHOH
nyTh HauHHee 9TOro. IlycTh MBI 3anoxospuiM, YTO HEKOTOPHIA
nyts AMNB (puc. 59) kopoue AEDB, T. e. xopoue ACB. Co-
emmiwe C ¢ N, Bumum, uto CN pasio AM. 3nauur, nyTb



AMNB=—=ACNB. Ho CNB, ouesunHo, Goabue CB; 3Haumur,
ACNB o6onmpuie ACB, a caenosatenbo, Gonpme u AEDB. Ta-
kv obpasoMm, myte AMNDB okasbiBaeTcs He KOpoue, a MJIHHHES
nyta AEDB,

Puc. 58. Mocr mocTpoen. Puc. 59. Ilyre AEDB — peiicTu-
TeJAbHO KpaTyaimuii,

OT0 paccyxzesne NMPHMEHMMO KO BCAKOMY TOJIOMEHHID MOCTa,
He cosnajaiouiemy ¢ £D; npyruuu cnosamu, nyte AEDB neft-
CTBHTE/NAbHO Kparyahuinii.

Mocrpourp mBa Mocra
3apgaua

Moxer mnpencTasutbea Gonee CAOKHHHA cay4ait — umeHHo,
Korja Hajxo Ha#TH kpatdalmm#t nyte or A Ao B uepe3 pzky,

Puc. 60, ITocrpoenn nBa mocTa.

KOTOPYIO HEOGXOXHMO nepecedb ABAKAH MOX NPIMBIM yIJ10M K Gape-
ram (puc. 60). B xaknx MecTax pek Hano TOrAa MOCTPOHTH MOCTH?
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Pemedue

HywHo u3 Toukn A (puc. 60, nanpaso) nposecTH orpesok AC,
paBHH 1mHMpuHe pekH B YacTH I W nepneamuky.aspHblif K ee Ge«
perav. M3 Touku B mposectu oTpe3ok BD, pasinil mupuHe
pexu B vacti Il m Takke mnepnenmukynsapHuit K Geperav. Touku
C u D coenunutp npsmofi. B Touke E crposr moct EF, a B
touke G-— yoct GH. I[lytb AFEGHB ecTb HCKOMHH KpaTdaiimuik
nyts ot A mo B.

Kax nokasaTte 97O, unTartenb, KOHEUHO, COOOPAsHT ca‘, eCiaH
6yJeT B 3TOM CjIyyae PacCcyXJiTh TaK e, KaK paccyXJain Mu
B mpejbiayuiei 3amaude.
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TFJIABA TPETbS
TEOMETPHSI B OTKPbLITOM IOJIB

Bupumbie pasmepn JlyHn

aKOR BeJMHYHHB KaxeTcs BaM NOAHWHA Mecdy Ha HeGe? Ot

Pa3HBLIX JI0AeH NPUXOAUTCH MOMYYaTh BECbMA PA3NHYHHE OTBETH
Ha STOT BOIPOC.

JlyHa .Be/IHYHHOIO ¢C Tape/iKy», «C 6/I0KO», «C Ye/J0BEYeCKO?2
AMUO» M T. Il — OUEHKH KpaiiHe CMyTHHE, HEOIpPeAe/]eHHEIE, CBH-
JIeTeNbCTBYIOLINE JIHIIb O TOM, YTO OTBEYalOLIHe HE OTHAIOT cede
OT4eTa B CYyLIeCTBE BOMpOCa.

[IpaBuibHLI OTBET HAa CTONb, Ka3aa0Ch OH, OOBUIGHHHIA BOI-
poC MOXET HaTh JIHIIL TOT, KTO SICHO MOHUMAaeT, YTO, COGCTBEHHO,
HaZ0 pasyMeTb MNOJ <¢KaxyuleHcd», HWIH «BHIMMOH», BEIMYHHOR
npeavera. Mano KTo nomo3peBaer, 4TO peyb MAET 3ISChb O Be-
JIMYAHE HEKOTOPOro yTrJa, — MMEHHO TOro yrJia, KOTOpHH co-
CTaBJSIETCS ABYMS MPAMBIMH JIMHWAMH, [POBEICHHHIMH K Haliemy
rJ1ady OT KpafiHHX TOYeK PaccMaTPHBAaEMOTo MPEAMETa; Yrox STOT
HA3BIBAETCH «YIVIOM 3PEHHs», WIH < yIJ0BOH BeJHYHHON mpepMerar
(puc. 61). M xorma xaxyuiyiocsi Beauundy Jlyno Ha HeGe oue-
HHBAIOT, CPaBHMBAsg ee C Pa3MepaMH TapeikH, s6/A0Ka H T. I,
TO TaKHe OTBETH JHGO BOBCE JIMIICHB CMEICAA, JHGO ®e JOMKHBI
o3HayaTh, 4To Jlyna BHmHa Ha HeGe HON TeM Ke YIJIOM 3peHud,
Kax Tapeiaka miu siGnoko. Ho Takoe ykasawue camo mo ceGe euge
HEJOCTATOYHO: TapejKy WM fI6JOKO Ml BHAUM BeJb MOX Pasind-
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HHIMH YIVIaMH B 3aBUCHMOCTH OT HX OTJalenus: BOAH3M — nOX,
GOnpIIMMA yT/IAMH, BAATH —NOX MeHpmuMH. YTOOH BHecTH Om-
pexesIeHHOCTb, HeoOXORUMO yKa3aTh, C KAKOTO PacCTOSAHHUSA
Tapelka WIH f6JOKO paccMaTpPHBAIOTCH.

Puc. 61. Uro 1akoe yroa speHus.

CpaBHnBaTh pasMepnl OTJAJNEHHBIX MNpPEIMETOB ¢ BeJHYHHON
IPYTHX, PACCTOSIHNE KOTOPHX He YKa3hiBaeTCsl, — BeChbMa OOBIYHEIA
JUTEPATypHLiE NMpHeM, KOTOPHM MO/Ab30BAIHCh H NEPBOKNACCHHE
nucatend. OH IPOM3BOXUT M3BECTHOE Breyat/eHue Gaarogaps cBoei
6/1M30CTH K NPHBBIYHOH IMCHXOMIOFHH OONBIIMHCTBA JIOXeH, HO fc-
Horo o6pasa He mopoxjaaer. Bor npumep u3 «Kopons Jlupa»
Ulekcnupa; omucHBaercs (DArapoM) BHL C BHICOKOTO 0GpHIBA MOpP-
ckoro Oepera:

Kak crpamno!
Kak xpymxurca ronosa! Kak HH3KO pPOHATb CBOM B3ODHL..
lanku B BOPOHH, KOTOPHIE BbLIOTCA TaM B BO3AYXe Ha CpejluHe

paccTosaHug,

KaxmyTca exsa au Tak Beauk, Kak Myxu. Ha moimyTn BHu3
Bucut uenoBex, co6upalomuii MOpCKHE TpaBhL.. YKacHOe pemecJo!
OH MHe KameTcs He GoJbllle CBOeH roJiOBHL
PriGakn, XOTOphie XONAT HO MoGepexblo, —
ToyHO MHImHM; a TOT BHICOKHH KOpa6iab Ha sxope

YmenbmMaca 10 pasMepa CBOeH JOAKH; ero J0ika — IAaBalomas
TOuKa,

Kax 6ni cammkoM Manasd Anf 3peHusl..
(TTepeson U, C. Typrenesa)
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Cpasrennst 9TH fazann OH 4eTKOe MNpeJcTaBIeHHE O PacCTo-
SIHUH, eI GH COMPOBOXIANHMCH YKA3aHUAMH HA CTeNeHb yHajleHHd
NPEIMETOB CpaBHEeHHS (MyX, TOMOBH 4Ye/lOBEKa, MHIUH, JAOIKH...).
To4Ho TaK Xe M NPH CPaBHEHHH BEIHMYHHBI JYHH C TapenKod HIH
A6/10KaMil HYXHBl yKa3aHus, KaK JHaleKo OT IJa3a JOMKHH OT-
CTOATH STH OOHXOJHHE MpeRMeTH.

Paccrosinne 310 okasmBaercd ropasgo GOmpuminM, yeM OOHYHO
nymaiot. Jlepxa f610k0 B BHTAHYTOX pYKe, BH SacC/OHAETE HM
He TOnbKO JIyHy, HO WM OOwmmpHyr0 4acTe HeGa. [lomsecnre 56-
JIOKO HAa HHTKE H OTXOJWTE OT HEro IOCTENEeHHO Bce Jaiblle,
NOKa OHO He NOKPOET KaK pa3 MOMHWH JIYHHHH JUCK. B 9TOM
nonoxenuu si6aoxko u Jlyna GymyT uMeTb LA BAaC OJHHAKOBYIO
BHIANMYIO BenMuuHy. VamepHB paccTosiHHe OT Bamiero Inaa Jo
a6/mo0Kka, BH yGemuTech, YyTo OHO paBHO mpuMepHo 10 . Bor kak
Ia/leKo Hajo OTOXBHHYTb OT cebs s6/70KO, YTOOH OHO JeHCTBH-
TeNbHO Ka3anoch OXuHaxoBOH Bennunun ¢ JIyHo#t Ha neGel A Ta-
penKy mpuHuutoch GH yZanuth MeTpoB Ha 30, T. €, Ha MOACOTHH
11aroB.

Ckas3anHOe Kawercs HEBepOATHHIM KawJOMy, KTO CJHIHHT 00
STOM BNEPBHE, MEXIAY TeM STO HEOCHOPHMO H BHTEKAaeT H3 TOro,
uro Jlyna ycmaTpuBaeTcsi HaMu NOX YIJIOM 3peHHS BCEro JuUIb B
nonrpagyca. OueHHraTh YI/IK HaM B QOGHXOMHOH MH3HH MOYTH HH-
KOTJa He IpPHXONHTCS, ¥ NMOTOMY OOJBLIMHCTBO JIOJeH HMeer
OYeHb CMYTHOE IpEACTABJAEHHE O BEIUYHHE YIVIa C HeGOMbIINM
YHCIOM Tpamycos, HampuMep yraa B 1°, B 2° nmm B 5° (ne ro-
BOPI0 O 3eM/ieMepax, YepTEHHKaxX H JPYTHX CHeUHaTucTax, MpH-
BHIKIIMX Ha MpaKTHKe H3MepATb yriH). Tonbko Goabmine yriu
oLeHHBaeM Mul Golee WIM MeHee NPAaBAOMONOGHO, OCOOEHHO €clH
JOrajfuBaeMCsi CPaBHHTh HX CO 3HAKOMBIMH HaM YrjaMu Mexny
CTpe/lKaMu YacoB; BCeM, KOHEYHO, 3HakoMul yram B 90°, B 60°,
B 30°, B 120° B 150°, KOTOpHE MH HaCTONBKO IPHBHKIH BH-
metb Ha uudepGnare (8 3 4., 8 24, B 1 4, B 44, B D u)
YyTo Jjaxe, He pa3inyas uHp, YrazuiBaeM BpeMs N0 BeJHUAHE
yraa mexay crtpenkamu. Ho Meiaxue M oTaensHbe mpeXveTH Mul
BHJIUM O5SHYHO NOJ TOPa3N0 MEHbUINM YIVIOM H IOTOMY COBep-
LIEHHO He YMeeM Jaxce NPHO/IHU3HTENbHO OLEHHBATDH YIVIHI -3PEHHS.

Yron spenns

Xenad npusecTH HarMAXHWA NpUMEp YIIA B OAMH Tpaxyc,
paccuuTaeM, Kak JaleKo JO/DKeH OTOHTH OT HAac 4YelloBeK cpeX-
Hero pocra (1,7 ), uroOW kasaTbes mox TakuM yriaom. [lepe-
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BOAA 3aNady Ha A3HK TEOMETPHH, CKawkeM, YTO HaM HYXHO BH-
YHCAHTH panmdyc Kpyra, myra Kotoporo B 1° mmeer mauny 1,7
(cTporo roBopsi, He Ayra, a XOpAa, HO JIMA Ma/JHX YI/JIQB pacHHUA
MeXIy J'THHAaMH JIyTH 0 XODXH HHUTOXHA). Paccywnmaem tax: ecau

Puc. 62, Yenoseueckast ¢urypa ¢ pacCTOSIHHS COTHH METPOB BHJAHA
nox yraom B 1°

myra B 1° pasra 1,7 4, To MoMHas OKPYWHOCTb, comepxautas 360°,
6yxer umers muuny 1,7 X 360=610 ., paguyc xe B 2m pa3s
MeHblIe JJIHHBI OKPYWHOCTH; €C/H NPHHATb YHC/IO T OPHOIMKEHHO

PaBHLIM TO paguyc GyHmeT paBeH

'7':
610:3 ~ 98 .

Urak, uyenopex kawercsi mox yriom B 1°, ecnn Haxomurcs
OT Hac npumepHO Ha paccrosiunn 100 4 (puc. 62). Ecnu on oroit
Her sasoe panpuie —Ha 200 #,—oH Oymer BHAEH IIOJ YIJIOM
B moarpaiyca; ecau mojoHxer Ko paccrosuss B 50 x#, TO yron

3peuns Bospacter Ao 2° H T. A.
Herpynso BHYHMCINTBL TaKwke, 4YTO Naaka B 1 4 JIHHH KomkHa

44
NpeAcTaBnATbCA HaM Mox, yriaoM B 1° a paccroammu 360:—,—1-= 57
¢ HeGonbmM Metpos. [lox TakuM iKe yrIOM yCMAaTpHBAEM Mbd
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1 cm ¢ paccrosuns 57 em, 1 mm ¢ paccrosuua B 57 xm
M T. X.— BoOoOGuie, BCAKHA mpenMer ¢ paccTosHus B 57 pa3 Goib-
uiero, yeM ero mnomepeusnk. Ecan 3amomnum sto wncao — 57, To
cMoxeM OHCTPO M NPOCTO INPOH3BOXHTH Ble pacyerhl, OTHOCH-
necd K yrioBoi BenuyuHe npexamera. Hanpumep, ecin xenaem
ompejenuTh, KaK HaNeKo Haf0 OTOLBHHYTb s1610k0 B 9 cau morme-
PEYHHKOM, 4TOGH BHIETh €ro moj yraoM 1°, To XocTaTodHO yM-
HoxnTh 9 X 57 —nonyunm 510 ca, uam oxono 5 .#; ¢ ABokHOrO
PAcCTOAHHA OHO YCMaTpPHBAETCHd MOJ BIBOE MEHBLIUM YIVIOM —
B IOATPamyca, T. €. Kakercda Beanuunowo ¢ JIydy.

Takum e o6pa3oM Ans JM0GOrO npeaMera MOXEM MBI BHYH-
CIMTh TO PAacCCTOSiHME, HA KOTOPOM OH KaXeTCs OIWHAKOBHIX pas-
MEpOB C JIYHHBIM IHCKOM,

Tapeaka u Jlyna
3axaua

Ha kakoe paccrosiHHe Hamo ymaqHTb Tapeniky IOHAMETPOM B
25 c.x, 4TOGH OHa Ka3anach TakoH e Belnynusbl, Kax JlyHa ua HeGe?

Pemenne
25 ¢ X 5T X 2=28 ..

Jlyna u mepnHble MOHETHI
3anaua

CuenafiTe TOT e pacyeT IJd NaTHKONeeYHOH (nuamMeTp 25 M)
H &S TpexkorneedHOH Mouetsl (22 mam).

Pemeune

0,025 57 X 2=2,9 ,
0,022 X 57 X 2=2,5 .

Ecan Bav xawercsa HeBepOodTHhIM, uTO JlyHa mpencrasasiercs
r1a3y He KpylHee 4yeM JBYXKOMEeYHad MOHETa C pacCTOosHHSA ue-
THIPEX IIAroB WIH OOLIKHOBEHHHIH Kapangam ¢ paccrosunsa 80 cx, —
HEepXHTE Kapaujaul B BHTAHYTOH pyKe NPOTUB JHCKA IOJHOM
Jlysu: oH ¢ H36HITKOM 3akpoer ee. M, xak Hu cTpanHo, HauGo-
Jee MOAXOAALMM npeiMeToM cpasHedus aias JIyHw B cMbicae Ka-
KYUUXCA Pa3MepoB ABMAIOTCA He Tapenka, He 50J0K0, Aake He
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BIHIUHA, a TOPOIUMHA WAH, euie Jayyuie, ronopka cnuuku! CpasHe-
HHE C Tapenkofl uam sI6GIOKOM NpeRmOnaraeT yHajieHue WX Ha He-
0GHYHO GonbiNOe pacCTOfHHE; A0M0KO B HALIHX PYKAX HIH TApeiIKy
Ha o0elNeHHOM CTONMEe MH BHIHM B JeCATb-ABAaZuaTh pa3s KpymHee,
yeM AydHbift auck. KM TonbKO crnmMyedHyio rosoBKy, KOTOPYIO pa3-
TAAABAEM HA PACCTOAHHH 25 ¢4 OT riaasa (¢paccTOsIHHE SICHOTO
3peHus»), MH BHIMM JeHCTBHTEIbHO IOX YIJOM B IOATPaxyca,
T. €. BeIMYHHOMO, oxuHakosoli ¢ JlyHolo.

To, 4T0 MyHHBIft MHCK OGMaHYMBO BHIPACTaeT B Iaa3ax Go/b-
muHcTea Jaioget B 10—20 pa3s, ecth omud u3 sioGomsiTHeH-
ux obmaHoB 3penus. OH 3aBHCHT, Hamo LyMarb, Bcero 6oib-
me or spxocmu Jlydn: mnonHe Mecsill BeZensercs Ha (oHe
HeGa ropasjgo pesye, YeM BHLICTYNAIOT Cpeld OKpywxaioueh
O3CTAHOBKM  TapenkH, HOMOKH, MOHETH ¥ HHbEe [PeIMETH
cpaBHenus 1),

Ara uanosus HABA3HBAGTCA HaM C TaKOM HEOTPA3HMOH IpH-
HYIUTENbHOCTBIO, HYTO JaXe XYHOXHHKH, OT/IHYaloluecs Bep-
HBIM T/1a30M, MOANAIOTCA eH Hapsimy C NpPOYMMH JIOIbMH H HU30-
6paxal0T Ha CBOMX KapTHHAX MO/MHHHA Mecfly TOpasmo KpymHee,
yeM cieposano Owl. JlocTaTou#o cpaBHHTh JaHqwadT, HamH-
CaHHBI XYHOWHHUKOM, C Qororpadmuyeckum, 4tobul B 9TOM YyOe-
JUThCS.

CkasanHoe otHocutc W K ConHily, KOTOpoe MHl BHIHM C
3eMid MOX TEM KE YIrAOM B HOArpamyca; XOTs MCTHHHBIA more-
peunnk coiaHeydoro mapa B 400 pa3s Gonpliie JYHHOTO, HO U yXAa-
JieHHe ero OT Hac Takwe Goabuie B 400 pas.

Cencannonnsie ¢ororpaduu

UYro6ul MOSICHATh BAaXHOEe MOHSTHE Yr/ia 3peHHs, OTK/IOHHM-
csl HEeMHOTO OT HamieHd npsMO# TeMb — reOMETPHH B OTKPHITOM
fone — ¥ [PHUBEIEM HECKONbKO IIpHMepoB M3 obaactH ¢oTo-
rpacduu,

Ha skpane knnematorpada Bbl, KOHEYHO, BHIENH TaKHe Ka-
TacTpobl, KaK CTOJNIKHOBEHHE IIOE3J0B, HJAH TaKile HeBepOATHHE
CileHbl, KaK aBTOMOOH/b, €AYUIHA MO MOPCKOMY AHY.

Benmomunre ¢unbm ¢Jletn kanurana Ipanta». Kakoe cumbroe
BIYAT/IEHHE — HE [paBia JIM? — OCTAJ0Ch Y BaC OT CleH rubemn

1) [To TOR Xe mpHYMHE packaleHHasd HATb SJAEKTPHUECKOH NaMmouKH
KayeTcd HaM ropasjo TOJIIe, 4eM B XOJOJHOM, HeCBeTAIEMCA COCTO-
AHHUH.
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KopaGas BO BpeMs GypH HJH OT 3peNHLd KPOKOIMIOB, OKPYXKHB-
mWHX Majdb4yHKa, nomasuero B 60m0To. HuKTO, KOHEYHO, He IHye
MasT, 4To moxoGuue ororpaduH CHATH HENOCPENCTBEHHO ¢ Ha=
typul. Ho kakum e cmocoGoM OHH MOMydeHbi?

CekpeT pacKpHBaeTcs NPHIOKEHHBIMH 34€Ch WLIIOCTPaLUIMH,
Ha puc. 63 Bu Bugure «KaTacTpody» HrpyIIEYHOTO M0E371a B UTPY

2
8

Puc. 63. TloarotoBka MenesHONOpPomHOR KaTacTpodbl Aid
KHHOChEMKH.

meyqHoH o6cTaHoBKe; Ha pre. 64—nrpyueynnit aBTOMOGHIb, KOTOPHIf
TAHYT HA HHTKe N03aJH aKBapuyMa. TO H eCTbh Ta CHATYpa», C KOTO=
poii cuAta Onina kHHemaTtorpaguueckas Jenta. ITouemy e, BHAS
STH CHHMKH HAa 9KpaHe, MH NOLNaeMCsi WLIIO3HH, OYATO Hepex
HaMH TMONJIMHHBIE MO€3J M aBTOMOGWIb. Bexp 37ech, Ha HIIOCT=
panusx, MHl CpPa3y 3aMeTHAH OH HX MHHHUATIOPHBIE Pa3Mephl, HaKe
ecmi OM M He MOIVIM CPAaBHHTh HX C BEJIMUHHOH IPYTHX mpejgMe-
ToB. [IpnunHa mpocta: Mrpyuieysble MmOe3k H aBTOMOGHAb CHSTH
Ji 9KpaHa ¢ O4eHb GMU3KOrO pAacCTOsIHUS; IO3TOMY OHH mpen-
CTaBIAIOTCA 3DHTENIO NPHMEPHO HOJ, TeM Xe YIVIOM 3peHus, HOX
KaKuM Mbl BHAHM OOBIYHO HACTOALIHE BAroHH M aBTOMOOWIN, B aToM
H BeCch CEKPET WIIIO3HH,

Wnu Bot eme kazap u3 dunsma «Pycnan u Jliogmunas (puc. 65).
Orpomnas ronosa u Manenpkn#t Pycnan na kowe. I'omosa momes
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IeHa HA MAaKeTHOM mojie BOJAH3H OT CBHEMOYHOTrO amnmnapara. A
Pycnaﬂ Ha KOHE — HAa 3HAYHTEJIbHOM pPACCTOSAHHH, B sToM u Bech
CEKPEeT HWIIIO3HH.
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Pue. 66 npencrasnsier co6o0 apyrofft 06pasuMmK WLIIO3HH,
OCHOBaHHOR Ha TOM e mpuHuune. Bl Buxure crpanHb#t Manmmadr,
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Puc. 65, Kaap ns ¢manma ¢Pycaaw n JlogMuian.
HAaMOMHHAIOIIMA MPHPORY HAPEBHEHMINX FEONOrHYECKMX 3TOX: MPH-
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YyIQJIBHIE NEepeBbsl, CXONHBIE C THTAHTCKUMH MXAMH, Ha HHX —
OrpoMHbIe BOZSHBIE Kall/IH, 4 HAa NepelHeM I1aHe — HCIOMHHCKOe
qyIOBHILE, HMelollee, OXHAKO, CXOXCTBO C Ge306MIHLIMH MOKPH-
namu. HecMoTps Ha cTonb HeoOw4afiHbili Bux, pPHCYHOK HCIOJHEH
C HaTypH! 3TO He YTO HHOE, KaK HeGONbIION YYaCTOK MOYBH B
Jiecy TONbKO CPHCOBAHHHIA TOX HEOOBIYHLIM YI/IOM 3peHus. Mul
HAKOTIA He BHIUM CTeb-
Jed Mxa, Kanejib BOIH,
MOKpHI[ M T. 0. HOJ
cTonb GOJBIIMM  YIVIOM
3peHHss, W OTTOrO pH-
CYHOK  KaweTcd  HaM
CTO/b YYWIHM, HE3HAKO-
muM. Tlepen namu nang-
madr, Kako MH BH-
Jaenu Obl, ecn O6 YyMeHb-
DIMAHCh OO0 Pa3MepoB
MypaBbs.

Tak ke noctynaror
OOMaHLIuKH 13 Gypixyas-
HbIX raser Hd H3roTo-
B/GHHSI MHUMBIX perop-
Tepckux ¢otorpaguit. B
OIHOH H3 HHOCTPAHHHX
raet rmnomemieHa Obiia
OIHaX bl 3aMeTKA C yrpe-
KaMi MO azxpecy ropoi-
CKOro €aMmoynpasJ/eHud,
JIONYCKAIOIIEro,  4To0Hl
, Ha yJHLAX TOPOXA CKO-
Puc. 66. 3arapounslii sanxmagt, socnpo- [VI1HCh OTPOMHEIE TOPHI

H3BEJeHHbIH C HaTypBI cHera, B noxartsepxe-

HHE TPH/IATAETCA CHH-

MOK OIHOR M3 TaKHX rop, NPOW3BOAAIIMH BHYIIHTENbHOE BlIEYaT-

aenue (puc. 67, wnameso). Ha moBepky okasanoch, 4TO HaTypoit

ansa ¢ororpadun nocayxun HeOOMBIIOH CHeXHHI GYropoK, CHATHI

«uryTHHKOM»-(poTorpadoM ¢ BecbMa GMH3KOrO pacCTOAHMA, T. e.
nos HeoGLYHO GonbuIMM yraoM 3penus (puc. 67, nanpaso).

B npyroit pa3 Ta ke rasera BOCHPOH3BEAAa CHHMOK MLIHPOKOH
paccenuHH B ckane 0/AM3 ropoja; oHa CJAyXH7Ta, MO CJIOBaM ra-
3eTH, BXOZOM B OGLIMpHOE mnoa3eMenbe, rAe nponasa 6e3 BecTH
Fpynna HeOCTOPOXHHIX TYPHCTOB, OTBAXHBLIHXCS TNPOHHKHYTh B
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rpor Jid uccaesosadus. OTpsax JOSPO30NbLLB, CHAPMMEHHHH HA
PO3BLICKH 3a3myAusIInXCH, OGHApYAMA, 4YTO paccenusa coTorpa-
(Guposana. ., C exsa 3aMeTHOd TpeUlHHW B OG/leIeHeNOf CTeue,
TPELHHL B CAHTHMETP MIMPHHOIO!

P
R N ) 9
== % fr‘.fﬂfg.):: s Perg ™

Puc. 67. 'opa cnera Ha ¢ororpadgun (HaneBo) u B HaType (Hanmpaso).

XKuapo#t yrnouep

M3rotToBuTh CaMOMYy YT/IOMEepHEIH npu6Op MPOCTOro yCTpoHCTBa
HE OYeHb TPYAHO, OCOGEHHO €CNH BOCIO/b30BATHCA TPAHCHOPTH-
pom. Ho u camomenpHbifi yraomep He Bcerma ObiBaeT NOJ PYKOIO
BO BpeMsl 3aropoJHOf MPOryJkd. B Takux c/aydasx MOXHO MO/b-
30BaThCHd YCJAYraMH TOTO <KHMBOTO YIJoMepa», KOTOPHH Bcermi
npH Hac. OTO — HAUIH COOCTBEHHHE NMAbUL. YTOGH M0/1b30BATHCS
UMH IS OpUGIH3UTENbHOR OLEHKHM YIVIOB 3pPEHHH, HYKHO JHUIb
HPOU3BECTH IPEIBAPHTENBHO HECKOJbKO H3MEepeHHH M pacyeTos.

[Ipexme Bcero Hax) YCTaHOBHTb, IION, KAaKHM YIJIOM 3p2HHH
BUAHM MBI HOTOTb YKa3aTe/NbHOTO Majblia CBOEH BHWTHAHYTOH Bhepes
pyku. OObluHasi mmpu#a HOrTda — 1 c#, a paccTosiHHe ero or
I71a3a B TAaKOM MOJIOXeHHH — O0KoNo 60 ca; 1MOSTOMYy MB BHAHM
ero MpuMepHO mox yrioM B 1° (HeMHOro MeHee, MOTOMY 4YTO yroa
B 1° monyuuncs 6w mpu paccrosuun B 87 cx), ¥ nompocrkos
HOTOTh MeHBIlle, HO H pyKa KOpOYe, TaK 4YTO yroJl 3peHus AAs
HUX npuMepHo Tot we — 1°. Uuratenn xopouwo cmenaer, ecaw,
He T0/arasicb Ha- KHIXKHbHe JaHHHE, BHIMOJHHT Aig cebf 8TO u3-
MepeHHe H pacyeT, YTOOM yGeOuThCH, He C/AHLIKOM JH OTCTYyHmaer
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pesyiaptaT OoT 1°; ecnm ykAoHeHHE BeNMKO, HaJ0 HCOHITATL JAPY-
ro# maze.

Suasi 9T0, BH pacrnoiaraete crnocoGoM OlLEHHBaTb Malbie YTJH
3peHnst GYKBaJbHO To/bIMH pykamu. Kaxamiit oTjpanexnwfi npenmer,
KOTOpHIl KaK pa3 IOKPHBAETCA HOI'TEM YKAa3aTeJbHOTO Majiblia BHI-
TAHYTOH PyKH, BHAeH BamH mox yriaom B 1° u, crezosatensHo,
otoxsuHyT B 57 pa3 .Jambuie cBoero momepeunuxa. Ecau Horoth
NOKPHIBAET MO/IOBHHY MPEIMeTa, 3HAYHT, YIIOBas BeMHuMHA ero 2°,
a paccTosiHge paBHO 28 momepeyHHKaM.

IMonnast JlyHa HOKPHIBAET TOJbKO MOJIOBHHY HOTTH, T. €. BUIHA
NOX YIJIOM B IOJATPafyca, H 3HaUHT, OTCTOHT OT Hac Ha 114 csoux
fIONEPEYHUKOB; BOT LIEHHOE aCTPOHOMHYECKOe H3MepeHHe, BHIOM-
HeHHOe OYKBaJIbHO TO/ILIMH pyKaMmu!

Jlng yraos mnoGoabmie BOCHOJB3YHTECh HOITEBLIM CYCTaBOM
Baiiero GOMBLIOTO MAJblA, XEPa €0 COTHYTHM HA BHTSHY-
Toit pyke. ¥ B3pocioro YenoBeka JIHHA (3aMeTbTe: JJAHHA, 4
He IUMPHMHA) STOTO CyCTaBa-— OKOAO 3![, ¢M, a paccrosuHe OT
r/1a3a npu BHTAHYTOH pyKe-—oOKOMO0 55 cu. Jlerko paccunrars,
4TO yI/IOBasl BEJHYHHA €TO B TAKOM MOJIGKEHHH AOMKHA PABHATHCA
4°, A10 naeT CPeACTBO OUEHHBATh yFraW 3penns B 4° (a 3Ha-
aur U B 8°).

Cioa HamO NpPHCOENMHMTb elle JBa yIVIA, KOTOPbIZ MOTYT
OHTb WM3MEpEHH TMa/lblAMH, — HMEHHO T€, MOX KOTOPLIMH HaM
NPEACTaBASIOTCA HA BHITAHYTOH pyke mnpoMexyTkn 1) Mewzy
CPENHNM H YKA2aTENbHHM MAlblAMH, PAaCCTABJIEHHHIMH BO3MOXHO
mmpe; 2) Meway OOAbLUIMM H yKa3aTeAbHHM, TaKxe Pa3JABHHYTHIMH
B Hambosbuie#t crenend. HeTpysHo BBIYHCAHTB, 4TO mepsunift yrod
paBen npumepso 7—8°, BTopoli 15—16°,

CnyyaeB NpHMEHHTb Ball KHBOH yTJIOMep BO BpeMs MPOTYJOK
10 OTKPHITOA MECTHOCTH MOXET NpeJCTaBHTbCs MHOXecTBO. [lycTh
BAAJeKe BHACH TOBAPHHH BaroH, KOTOPHH MOKPHIBAETCS MPHMEPHQ
MOMOBHHOIO CycTaBa GO/BIIOTO ManbHa Bamed BLITAHYTOH pykH,
T. €. BUAeH MOA yraoM oxono 2°, Tax Kak JJAMHA TOBAPHOTQ
paroHa u3BecTHa (OK0JM0 6 M), TO BH JETKO HAXOJHTE, KaKoe
paccTosinie Bac OT Hero orxenser: 6X28=170 x uau oxono
Toro. Mimepenne, KoneyHo, rpy6o npuOAMNEHHOE, HO BCe Ke
Oonee HamexHoe, 4eM HeOOOCHOBaHHAs OUEHKa [IPOCTO Ha-I/ias3.

320HO YKaMWEM TaKxe CHOCOO MPOBOAMTH HA MECTHOCTH Hps-
Mble YT/, TOAb3YACH JIHIIb CBOAM COGCTBEHHBLIM TeEJIOM.

Ecan BaM HyXHO NMpOBECTH 4Yepe3 HEKOTOPYIO TOUKY IIepHeH-
AUKYISIp K NAHHOMY HANpaBleH®WoO, TO, CTdB HA 3TY TOYKY JAHIOM
B HAaNmpaBleHWH JAHHOM /MHHMHM, BH, He MOBOPAayYHBad HOKA
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r0/10BH, CBOOOZHO MPOTATHBAETE PYKYy B Ty CTOPOHY, KYA3 Xe-
nAaete nposecTH nepmednukyasp., CrenaB 3To, NPUNOIHUMHTS
Gonbiol manmey CBOEH BLITHHYTOH PYyKH, MOBEPHHTE K HeEMy ro-
JIOBYy M 3aMeTbTe, KaKOH TIpemMeT — KaMellK, KYCTHK H T. Il.—
MoKpEIBaeTCA GONMBUIMM IA/bLEM, €C/IM HA HEro CMOTPETh COOTs
BETCTBYIOLIMM TI/1asoM (T. €. MpaseiM, KOTZAA BHITAHYTA IIpaBad
pyKa, M JIeBHIM — KOT{a JeBaw).

BaM ocTaeTcd JHUIb OTMETHTH HA 36MJe MNPAMYI0 JHHHIO OF
MecTa, TAe BH CTOR/IH, K 3aMEUEHHOMY NpeaMeTy, —3To # Oy«

-

Puc. 63. CpeMka o3epa Ha maaH,

et HcKoMblifl meprmengukyasp. Cnoco6, xak 6ynro He ofeiaio.
uiud XOpOLIMX  pe3y/bTaToB, HO MOC/Ae HeZOJNTHX YIpaXHeHuH
BBl HAyYHTECh LIEHHUTh YCJYIH 9TOTO «KHBOIO 9KKepasl) He Hmke
HaCTOSLLEro, KPecTo0Opa3HOTO,

Iane: monb3ysdch ¢ KUBbIM YIJIOMEPOM», BHl MOXeTe, IPH OT-
CYTCTBHH 'BCAKHX NPHCHOCOG/AEHHH, H3MepHTb YIIOBYIO BHICOTY
CBETH/l HaJ TOPH30HTOM, B3aHMHOe yIa/ieHuHe 3Be3X B TpamycHoH
sfepe, BHJIUMBlE pasMephl OTHEHHOTO MyT# MeTeopa H T. m. Ha-
KOHell, yMes 6e3 mpuGOpOB MPOBOIWTH NpAMBIE YIVILI HAa MeCT-
HOCTH, BBl MOXETEe CHATb IVIaH HeGOJbIIOr0 y4yacTia IO Crocoly,
CYHIHOCTb KOTOPOTO ficHa M3 puc, 68, nanpumep, mnpu cbeuke
o3epa M3MepsilOT mpaMoyroibHuk ABCD, a Takwe IJIHHH Tep-
MEHIUKY/SIPOB, ONYLICHHHX M3 MPHUMETHHKX TodeKk Gepera, H -pac-
CTOfIHHS HX OCHOBaHMH OT BepuiMH mpaMoyronphHuka. CroBoM,
g nonoxednn PoGHH30HA yMeHbE MO/H30BAThCH COOGCTBEHHBIMH
pyKaM# i1 H3MepeHusl YIA0B (M HOraMM Jjisi M3MepeHus pacs
cTofHHH) MOIIO Obl MPUIOAUTHCA A CaMbiX pPasHOOOPAa3HWX Ha-
Jo6HocTeH.

1) DkKkepoM HashiBaeTCs 3eMmaeMepHbiif npubop Aad NPOBeAEHHT Ha
MECTHOCTH JHHMH NOA MpAMbIM YrioM,
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IMocox SikoBa

[Tpu wenanun pacnonaratb G60n68 TOYHHIMH H3M2pHUTENAMH
yr/0B, HewesnH ceflyac onHcaHHHH HaMH TNPHPOXHHA <KHBOM yT-
JOMep», BH MOXKETe H3TOTOBHTb ceGe mpocToi W ymoGuuit npu-
60p, HEKOrZa CAYWHBIUMH HauIMM mpexkaM, ITO — Ha3BaHHHIH
no wuMeHu u3o6peratens <«HOCOX JSlkoBas — mpubop, Onismnk
B IIHPOKOM ymoTpediennH y mopemnasatenet xo XVIII B:ka
(puc, 69), @0 TOro KaK ero MOCTeNMEHHO BHITECHHIH emte OGonee
yHoGHEE H TOYHHE YIJIOMEpH (CEeKCTaHThI).

Pue. 69. ITocox flkora u cxema ero ymorpeGaeHus,

Od cocrout u3 maundo# audedixkn AB B 70—100 cx, mo
KOTOPOH MOWET CKJ/Ib3UTb MepHneHaukyaspHuiii k Heft 6pycok CD;
o6e yactt CO 1 OD cxonb3simiero 6pycka paBHH MeXAy COG0IO.
Ecan BH jKkenaere mpu moMouid 3Toro OpPycKa ONpexennTh YIJO-
BO® paccTosiHHe Mewny 3Besgamu S ® 8’ (puc. 69), To mpm-
craBiasere K raasy koHen A sudefiku (rme mns ymo6crBa HaG/o-
JeHH TpHJeNaHa TpOCBep/eHHas IUIACTHHKA) M HanpasiseTe
nuHefKy Tak, 4ToOH 3Besga S’ Guia BuaHa y Kouua B auxelxu;
3areM jsuraere nomnepeunHy CD Bpoap Jusedikn JO Tex mop,
nmoka 3Be3ga S ne Gymer suaHa kak pa3 y konua C (puc. 69).
Temepp oCTaeTcs JUIbL H3MEPHTh paccTosHne AQ, 4ToOH, 3uas
gmuy CO, BouncauTh Bennuudy yraa SAS'. 3uakombe ¢ Tpu-
roHoMeTpHeH cOo06pa3fiT, YTO TAHT@HC HMCKOMOTO YI/ia paBeH OT-
HOLIEHHIO gg-; Halla «IOXOXHaft TPHUIOHOMETpPHA», MH3NOKeHHas
B NATOH rnaBe, Takxke JOCTaTOYHA JJA BBHITNOJHEHHS 9TOTO pa-
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cyera; BH BHumMcagere mo Teopeme [lngaropa mamny AC, 3atem
C
HAaXOZHTE YToM, CHHYC K)TOPOTO paBes 7.

Hakonen, BH MOXceTe y3HaTh HCKOMHIH yron ©  rpacguye-
CKHM NyTeM: MmOCTPouB TpeyroiabHuk ACO Ha GyMmare B Ipou3-
Bu/IbHOM MaciiTabe, u3MepsieTe yroa A TPAHCHOPTHPOM, 4 €CIH
ero Her, TO u 6e3 TPAHCNOPTHPA — CMOCOOOM, OMHUCAHHLIM B HalleH
«MOXOJHOH TPHrOHOMSTPHH» (CM. TJIasy mATY0).

s

./’/

e~

.\~\ﬁ 8'

Puc. 70. Onpenenenne YriaoBOro pacCTOSHHA MEKIY 3BE3-
JaMH NpH NOMOLIM MOcoxa SlxoBa.

Ins uero xe HyxHa Zpyras noJoBuHa momepeynsni? Ha ToOT
caydyall, Korja H3MepsieMblli yroJl C/HAHIIKOM BelIHK, TaK 4YTO €ro
e yZAaercs H3MepHTb ceffyac ykasaHHnM myTeM. Toraa Ha cBe-
THn0 S’ HanpasasioT He Junefixy AB, a mpamylo AD, noxguras
nonepeynHy TaK, 4To6n ee Kodel, C mpHuIencs B TO XKe BpeMs
y csernia S (puc, 70). Halitn Beanunny yria SAS’ BhluuCIeHneM
WIH HOCTPOEHHEM, KOHEYHO, HE COCTaBHT TpyIa.

YroOm npH KaxJAOM H3MEpPEeHHH He MPHXONWIOCHh XelaTh pa-
cyeTa WM TOCTPOEHHs, MOXHO BHINOJHHTb MX 3apaHee, elle npo
H3TOTOBJIEHUH NpuUGOpa, M 0603HAYHTb Pe3yAbTAaTH Ha uHelike AB;
TOTHAa, HANpaBuWB NMPUGOP HAa 3Be34nl, BH TIPOYHTHIBAETE JHIIbL
fnokasaHue, 3anMcaHHoe y ToukH O, — 9TO U eCThb BelHYHHA H3Me-
pseMoro yria.

paSeabnbiii yraovep

Eme nervye uaroroButh XPyroft npuGop JAnsd usMepenus yr-
N0BO#  BeJMYMHHI — TaK Ha3nBaeMui#t «rpaGenbHbii  yriaomeps,
JNEHCTBHTENBHO HanOMHHAIOMMA no BHRY rpabmu (puc. 71). I'nam-
Had 4YacTb ero — gouieyka aio6oHd ¢opvu, y omHOro Kpad KOTo-
poli yKpernjieHa MpOCBep/IeHHAd MIACTHHKA; ee OTBepCcTHe Habmo-
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natenb OPHCTABAsSieT K TI/a3y. ¥ NPOTHBOMOJNOWHOTO Kpas
IAOLLEYKH BTHIKAIOT P TOHKHX OyaaBoK (ymoTpedisieMHX gid
KOMAGKIMHA HACEKOMBIX), TIDOMEXYTKH MeXJy KOTOPBIMH COCTa-
BAAIOT 57-10 JOMI0O HX pPacCTOSHHS OT OTBEPCTHA I1POCBepIeHHOH
maactaiku 1), MBl yxe sHaeM, YTO NPH 9TOM KaxIul mpoMexy-
TOK 'YCMaTpPHBAeTCd NOJ YrJAOM B OAuH rpaayc. MowHo pasme-
CTHTh OyNaBKH TaKxke CAEAYIOIMM MNPHU:MOM, jaouum Gose2
ToyHb{l pesynbTaT; HAa CTeHe YEPTAT JSe IApa/IebHbLIE JIMHIHI
B PacCTOSIHMM OJHOTO MeTpa OXHY OT JpPYyroi W, OTOAAA OT CTeHH

Puc. 71. T'pabenpHuit yraomep.

no TNepneHauKyaspy K Heit Ha 57 M, PacCMaTPHUBAIOT STH JHHHM
B OTBEpPCTHE MPOCBEPJCHHON O/NaCTHHKH; OY/JaBKH BTHIKAIOT B HO-
DiedYKy TaK, 4TOObl KawIas napa CMexHuX Oy/JaBOK MOKpHIBaia
HayepyeHHLIE Ha CTeHe JIMHAH,

Korza 6ynaBka mOCTaB/ASHH, MOXHO HEKOTOpble M3 HUX CHSTB,
yT06H moayuutbh yras B 2°, B 3°, B 5% Cnoco6 ynorpeSnehns
9TOr0 yriaoMepa, KOHEYHO, MOHATEH YHTATENO M 6e3 OFIBACH:HHH.
IMonp3ysich 9TUM YraOMEpOM, MOXHO H3MEpATb YIVIH 3peHud
C JOBOMLHO GOMBILIOI0 TOYHOCTBIO, HE MeHbure: 4eM 1/,%

Yroa apruijaepucra

ngPUIHEpHCT HE CTpeasieT <«BLICNYI0».
Hasg BBLICOTY ILi€/IH, OH ONpELEAfeT €e YrAO0BYIQ BEIUYHHY H
BHIYHCASCT PACCTOSHHE MO L€AH] B APYrOM Ccayyae oOIpenenser,

1) Buecto GynaBOK MOMKHO YMOTPeGaAATh paMKy C HAaTAHYTHIMH Ha
Hell HuTAMH,
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Ha KaKof yroj emMy Haj0 NOBEPHYTh OPYAue A/ IEpeHoca Orid
C OIHOH Llemu Ha JHPYryio.

TMomo6GHoro poxa sajaud OH pemaer GHCTPO H B yme. Kaknm
obpaszom?

IMocMoTpure Ha pue, 72. AB-—9TO Ayra OKPYXKHOCTH pa=
iyca OA==D; ab— nyra okpyxHocTH paguyca Oa=r,

Puc. 72. Cxema yriomepa apTHIJEpHCTa.

M3 nogobus Asyx cexropos AOB u aOb cienyer:

AB__ap
D rt?
nian
AB=a7bD.

ab
Ornowenne + XapaKTepH3YeT BeNHuMHYy yraa 3peHHsd AOB;

3Hasd 9TO OTHOLIEHWE, JIErKO BHuHCIMTb AB Do m3sectHoMy D
uma D no usBecTHoMy AB.

Apruwinepuctel oGneryaior ¢e62 pacyer TeM, 4TO HeaAT OKe
pyxHocTh He Ha 360 gacredt, Kak o6uuHO, a Ha 6000 paBHBHIX

1
Ayr, TOrXa AJAHHA KaXIOro AC/ACHHE COCTABIACT INPHMEPHO 1000

pazuyca OKpYXHOCTH,
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B camom pene, myctbh, Hanpumep, nyra ab yriaomepHOro
kpyra O (4epT. 72) npexcraBisgeT ORHY €XUHHLY He/aeHHs; TOTAA
nmmg Bcel'ﬁi1 okpykHoctTH 2mr==6r, a nammia Ayru ab=—

ld
5000~ 1000
B apTunnepun ee Tak M Ha3bBAalOT (THICAYHAfN». 3HAYHT,
AB=-0—’0-?71—50=0,001-D,
T. €. A1 TOro, 4ToOW y3HaTh, Kakoe paccrosnne AB Ha MecT-
HOCTH COOTBETCTBYET OJHOMY IE/NEHHIO YrjioMepa (yriay B OIHY
«THICIYHYIO»), HOCTATOYHO B HaibHOCTH D oOTAennth 3andaroi
CrpaBa TPH 3HaKa.

Ipu nepenaue KOMaHaH WM PE3y/IbTAaTOB HaGMOXeHHH MO mo-
NneBoMy TenedOHY HAM PAagHO YHCIO «THICAYHHIX» MPOM3HOCAT TaK,
Kak HOMep TenedoHa, Hanmpumep:
yron B 105 «THICSYHHIX® TPOM3HOCAT: «OIUH HYAb NHATh»,
a nuumyT:

1—05;

yronr B 8 «THICAYHBIX» TNPOU3HOCHAT: €HY/b HY/1b BOCEMb»,
a mauyT;
0—08.

Teriepb Bhl /eTKO pelInTe TaKYi0 apTHIIEPHACKYIO

3amauy

Tauk (mO BbicOTe) BUAEH OT NPOTHBOTAHKOBOTO OpPYAHS IMOA
yraom 0—O05. Onpepgenuth HaAbHOCTH A0 TaHKa, CYHTad BBICOTY
ero paBHOH 2 .

Pemenue

5 nenenuit yraomepa=2 x,
2
1 nenenue ymomepa=—5—=0,4 M.

Tak Kak OOHO HxeleHHe yrioMepa eCTb OgHa ThHICAYHAR Hanb-
HOCTH, TO BCH JIa/JIbHOCTb, CJA€A0BaTe/MbHO, B ThICAYY pa3 60m>me,

T. €
D=0,4.1000=400 .

Ecnn y xomanmupa maum passenuuka HeT MOX PYKOH yrio-
MepHbIX NPHOGOPOB, TO OH MOMB3yeTcs /AaXOHbIO, NAAbUAMH WIH
M00bLIMI MOAPYYHBIMH CPEINCTBaMH TaK, KaK 06 9TOM paccKka3aHo
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B Hawell kumkke (cM. «XKusolt yrnomeps). Tompko ux «uenys
HaZO 3HATb APTHISPUCTY He B IPagy.axX, a B «THICHUHBIXY.
Bor npumepHas «leHa» B «THICAYHbIX» HEKOTOPHX NPEAMETOB:

JaNOHb PYKH « o v v v o v o o oo . .. 120
cpenHuil, yKasaTeJbHHH HIH 6e3umnﬂmﬁ .
DANCH ¢ « o o o o o o o s o« o« - .+ 030
KapaHjaaml Kpyraw# (tonmuna) . . . . . . 0—12
TpexxoneeyHas HIH nnanuamxoneequaﬂ
MOHETa (aHameTp) . « « . . . . . . . . 0—40
COKYKA MO JJIMHE + .+ + « « « « ¢« o« « « « » 0—75
» » TOMIMMHE . «. =+ « « « « + « » 0—03

Ocrpora Baiulero 3peHus

OcBouBuIMCh ¢ NMOHATHEM YIVIOBOH BeJAH4HHB INpejaMeTa, BH
CMOX(EeTe MOHATh, KaK H3MepseTcs OCTPOTAa 3penus, H JaKe cami
BHIMOJIHUTh TaKOTO pOXA H3MepeHue.

Hauepture Ha sauctke Gymaru 20
PaBHBIX YepPHHX JHMHMH [UIMHOIO B
cnnuky (5 ca) H B MIIEMETP TOMLH-
HH TaK, YTOGH OHH 3amlOJMHSMH KBa-
apar (puc. 73). IlpuxpenuB 3TOT 4ep-
TeX HA XOPOIIO OCBELIEHHOH CTeHe,
OTX.JYT€ OT Hero Jo Tex IOp, NOKa
Ha saMeTHTE, 4YTO JHHHH yXKe He pas-
JMYAIOTCH pa3feNbHO, a C/AHBAIOTCA B
cnnomHoA cepniit ¢oH, MisMepbTe 9TO
PacCTOsSiHHE M  BBIYHCIHTE — BRI YikKe
3HaeTe Kak — yroa spewud, noj koro- Puc. 73. K namepenuio
pHM Bbl MepacTaerTe pasiMyaTh Mo- OCTpPOTBL  3pEnHsL.
Jocki B 1 mm tonupudbl. Ecau sror
vron pased 1’ (omHoH MHEYTE), TO OCTpPOTa BamIero 3peHHd
HOpManbHasi; eClH TpeM MHHYTaM -—oCTpoTa cocTaBasger !/; Hop-
ManbHOH W T. 1.

3anmaua
Jlunuu puc. 73 cauBaioTCAd AIA BAlIEro I/ia3a HA PAcCTOSHHH
2 m. HopmanbHa am ocTpora 3penusi?
Pemenue

Mu  3Haem, 4ro ¢ paccroduusi 57 mu monocka B 1 mm
wrpHHH  BuaHa mox yraom 1°, 1. e. 60’. CiexosarembHo,
¢ paccrosnugs 2000 mx oHa BHEHA NOX YIJIOM X, KOTOPHil
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ONPCAEAACTC H3 NPONOPIHA

Xx:60==>57:2000,
x=1,7".

Octpora 3peHHs HHKE HOPMATLHOH H COCTABASET:
1:1,7==0xo0x0 0,6.

TipenenpHas mMuHyTa

Celiyac MBI CKa3a/1H, YTO NMOMOCKH, PACCMATPHBAEMBIE O] YT/IOM
3peHdsl MeHee ONHOH MUHYTHI, NEpPecTaloT PasiudaTthCs PaszienbHo
HOPMA/IbHBIM  T71a30M. Dro chmpaseqnnHBO LA BCAKOTO NpeaMeTa:
Y(axosm 6 HU ObUIM OYEPTaHUst HAGMIONAEMOTO OGBEKTa, OHH MH2-
PECTAIOT Pa3NUYaThCH HOPMATBbHHIM T/1a30M, €C/IH BHIHH I0J YIIOM
menbnte 1. Kawpblil mpeamer mnpeBpauiaercs npu 3ToM B eX3a
pasaHYUMYI0 TOUKY, <CJIHIIKOM Manyio mad 3penus» (LLlexcmup),
B nmeUMHKY Ge3 pasmepoB M ¢opme, TaxoBo cBOHCTBO HOPMAnb-
HOr0 4Ye/OBEYeCKOro TI/a3a; Ofda YIJoBas MHHYTA — CPSIHHIA
npenes €ro OCTPOTH, HYeM 3TO 00yC/IOBIEHO — BONPOC OCOOHIH,
Kacawouuiica u3HKH #H (U3HOJOTHH 3peHns. MBI roBopuM 3Z2Ch
JIMIIp O TEeOMETPHYeCKOH# CTOPOHE fBJEHHH.

CkasaHHoe B paBHOH CTeNeHM OTHOCHTCH H K HpeIMeTaM Kpyn-
HBIM, HO Yepecuyyp HaAeKuM, H K ONH3KHM, HO C/MIIKOM MENKHM.
Mbl He pajnuyaeM DOPOCTHIM T/1a30M (OPMH MBUTHHOK, PEIOLHX
B BO3JyX2: O3apfieMble JydJaMH CO/MHLA, OHM MPEJCTaB/AIOTCH HaM
ONHHAKOBEIMH KDOIIGYHHIMH TOYKAMH, XOTH B HelCTBUTENBHOCTH
HMEIOT BecbMa pasHooOpa3nyio ¢opMy. Mul He pasnnyaeM Men-
KHX MOApOGHOCTEH Tena HAaceKOMOTro OHATh-TAKH IOTOMY, YTO BH-
guM ux mon yriom Menbmie 1’, Tlo To#t e mpuuuHe He BHAHM
Mbt Ge3 Toaeckona jeranedf Ha mosepxHocTH JIyHH, MnaHeT u gpy-
IHX HeGecHbIX CBETHT,

Mup mnpencrasnsiici OB HaM COBEpPLIEHHO HHHM, €CaH Okl
rpaknua eCTECTBEHHOrO 3peHus Gblda OTOABHHYTA nmance. Uenosek,
npemen OCTPOTH 3peHHs Kortoporo Obin Gl He 1’, a, Hampumep,
14

7, BuAel 60 Okpywaonuil Mup rayGke M Janblie, YeM M.

OueHp KaPTHHHO ONHCAHO 3TO MPEHMYIUIECTBO 30PKOIQ TI/asa
y UYexosa B nosectu «Crenb»,

«3penne y sero (Bacu) Guno mnopasurenanno ocrpoe. Od Bu-
len Tak xopowo, 4ro Oypas NyCThiHHas crenb Ohiia J1f Hero
BCETJa MOJHA WW3HH M coAzpwanud. CTouno eMy TONbKO BIVd-
HeTbCcd B Janp, 4YTo6H YBHAETh JHCHIY, 3afina, JXPOXBY HJH
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Ipyroe Kakoe-uuOyInb MHBOTHOE, Iepxaiiee ceGs Hogaiblie OT
monei. Hemynpeno ysuaers yGeramouiero 3aitya WIH JeTHULYIO
IPOXBY,— 3TO BHJI 2/ BCAKHH, NMpoe3xaBuIuél cTenblo,~— HO HE BCH-
KOMY XOCTYNHO BHMIETb JAHKHX MHBOTHHX B HX JOMauiHe#f XM3HHU,
KOrXa OHH He OeryT, He HpAYyTCd M He IJARAT BCTP2BOXKEHHO
no cropoHaM. A Bacd BuZen HrpalouuX JHCHI, 3aiiieB, YMH-
BAIOIUXCA JaNnKaMM, JHOPOXB, PACOPA3NAIOIIMX KPHIBA, CTpere-
TOB, BLIOMBAIOLIMX CBOH «TO4KH». Bnaromaps Takod ocTpore 3pe-
HUsI, KpOMe Mupa, KOTOpHZ BHIZe1H Bce, y Bacu Ouin eme npy-
TOH MHp, cBO# COGCTBEHAHI, HHKOMY HEeNOCTYNHHH{ H, BepOd4THO,
OYeHb xOpolHuii, MOTOMy 4YTO, KOTJa OH T/Afje]l H BOCXHHIANCA,
TPYAHO OBLJIO HE 3aBHIOBATh EMY».

Crpanno mnomymartb, 4TO X1 TakoH mOpasHTeNbHOH mepe-
MeHbI, JMOCTATOYHO JIHIIb IIOHHSHTh MpPEXed pPas3aHIuMocTH ¢ 17

1
RO ~5 WM OKOJIO TOFO....

Bonuie6roe meiicTBHe MHKPOCKOINOB M TENECKONOB OOYCJIOBNEHO
TOI0 e camoHl mnpuuudo#t. Hasuauenme sTHX npuGopos — Tax
H3MEHATb XOJ Jyded paccMaTpusaeMOro mpeaMera, 4YTOOH OHH
BCTynanu B ria3 6Gonee KPYyTO PacXOmSU{UMCH My4ykoM; 6Gaaroxaps
9TOMy, OOBEeKT mpejacTasiasgercd moJ GOJNbIMHM YI/IOM 3peHHd.
Korma roBopdT, YTO MHKPOCKON WIH TeNecKom yBeJHYHBaeT
B 100 pa3, TO 3TO 3HAaIMT, YTO NPH IMOMOLIM HX MH BHIIM
npeaMetsl moj yrsioMm, B 100 pa3 60.1bmiHv, 4eM H2BOOPYKEHHHIM
raas3om. M Torma mompoGHOCTH, CKpHI3aouuecs OT NPOCTOro rJiaca
3a mpemenoM OCTPOTH 3peHust, CTAaHO3ATCH JOCTYMHH Hauemy
spennio. IMonnbiit Mecsy mul Bugum mox yriom B 30°; a Tak Kak
nonepeddank Jlynol pased 3500 w, TO Kaxaui ydactok Jlyaw,
HMMEIOILLYI B IoNepeyHHKe —3-??8—0, 1. e. okono 120 wxm, camBaercs
ISl HEBOOPYXEHHOTO Ia3a B €43a pa3AudAMyio TO%Ky. B TpyGy
e, yBennyusatoutyio B 100 pas, HepasauauubiMu Gy AYT yiKe ropasio

2
Go/ee MeJNKHE YYACTKH C NOMEPYHHKOM B 10— 1,2xm,a B Te-

aeckonm ¢ 1000 xpatuhM yBenudeHuem — y4actok B 120 4 wmwm-
putoto, Orclonma cienyer, Meway npouum, 4To Gyap Ha Jlyse
TaKHe, HANPUM2p, COOPYMHEHHA, KAK HAIIM KpPYNHHE 3aBOJH WIH
OKeaHCKHe IapoXoAbl, MH MOIMH Obl HX BHIETb B COBPeMeHHhe
TeNecKonk 1),

Y IIpn ycnoBHH HOAHOH HPO3PAYHOCTH M ORHOPORHOCTH Hamiedt
aTMOCGephl, B neHCTBHTENLHOCTH BO3AYX HEORHOPOXEH H He BNOJHe
npo3payeH; NMOSTOMY NPH OGOJbUIHX YBeJWYeHHSX BHEHMad KapTHHA
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IIpasuno nmpemenbHo#t MaHyTH MMeeT GOMbLIOE 3HAYSHHE U IJIA
OObIYHBIX HAIIMX TOBCEAHEBHHIX HaGmoXeHui. B cuny 9Toit oco-
GEeHHOCTH HAIIETO 3penHs KawAWH npeaMer, yaadeHHni#t na 3400
(T. e. 57 ) 60) cBoMX mnOMepPeyHHKOB, MEpecTaeT pas3AHYaThCA
HaM# B CBOMX OYepTaHHsx M cauBaetcs B Touky. [Tostomy, ecnn
KTO-HHGYAb CTaHeT yBepsiTh Bac, YTO MPOCTHIM [11430M y3HAJ JHLO
YeNOBeKAa C pacCTOSIHHA YeTBepPTH KHAOMETPa, He BepbTe eMy,—
passe TOAbKO OH o6Gnapjaer ¢eHOMeHaabHHIM 3peHueM. Beab pac-
CTOAHHEe MeXIy T/Ia3aMH 4YenoBeka — BCero 3 cH; 3HAYHT, 06a
Tlasa C/IMBAIOTCA B TOUKY Yyxe Ha paccrogaun 3 X3400 cx,
T. €. 100 #. ApTuanepucTHl MOJAb3YIOTCA ITHM /s T/1a30MEPHOH
oueHkn paccrosnns. [lo ux mpaBmnaM, ecau riasa yenoBeKa Ka-
KYTCA HM3JAMM JABYMS pa3ZeNbHHIMH TOYKAMH, TO PAcCTOSHHE JO
Hero He mpesBumiger 100 maros (1. e. 60—70 ). ¥ Hac mo-
aydimniocs Gonpwee paccrosine — 100 #: 3T0 nokasbiBaer, 4TO
HpUMETa BOEGHHHX HMeeT B BHIY HECKOJbKO TNOHWKEHHYI0 (Ha
309/,) octpory spenus.

3axaua

Moxer 1M YelOBEK C HOPMaJAbHHIM 3pEeHHEM DPa3MHYHTh BCal-
BuKa Ha paccrosuun 10 &, moab3yschk GHHOK/JeM, YBEIHYHBAIO-
UM B TpH pasa?

Pemenne

Buicora Bcagnuka 2,2 #. ®urypa ero mpespauraerci B TOYKY
AJsL MPOCTOTO Taasa Ha paccrosuun 2,2 X 3400=7 #xux; B Ou-
HOK/Ib K€, yBeAuuuBawowuii BTpoe,—Ha paccrosuuun 21 xam.
Cnenosarenndo, B 10 xs pasanuuth ero B TakoH GHHOK/]b BO3-
MOXHO (€C/TH BO3ZYX JOCTaTOYHO INPO3padcH).

Jlyna u 3Besibl y ropu3oHTa

Campif HeBHHMMaTenbdbH Ha6AOJaTeNb 3HAET, YTO MOJHLIH
Mecsill, CTOAUMIA HU3KO Y TOPH3OHTA, MM2ET 3aMeTHO GOJbIIyIo
BEIUYHHY, 4YeM KOFJa OH BHCHT BHCOKO B HeGe. Pasnnma Tax
BENHKA, YTO TPYIHO ee He 3ameTHTh. To we Bepto u ana Connua;
H3BECTHO, KaK BEJIHK COJMHEYHBIA JHCK TMpH 3aX0Je WM BOCXOJE
110 CPaBHEHHIO C €ro pa3MepaMH BLHICOKO B He6e, HampuMmep, KOTrAa
OH TIPOCBEYHBaeT CKBO3b OGnaka (NPSMO CMOTPETh Ha He3aTyMa-
HeHHOe COJIHIle BpPexHO Iid T/a3).

TYMaHuTCd M HCKamaercs. ITO CTaBHT Npejel MOJb30BaHHI0 BEChMa
CHIbHbIMH YBENTHYEHHAMM H NOGYKIaeT aCTPOHOMOB BO3JABHrath o6cep-
BaTOPHH B ACHOM BO3AYXe BBICOKHX TOPHHIX BEpIIHH.
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Ilas 3Be3x 3Ta 0COGEHHOCTb MPOABAASTCA B TOM, YTO PACCTOS-
HHfL MeXIy HHMH YBE/IHYHBA!OTCH, KOrJa OHH HNpPHOAHKAITCS
Kk ropusonty. KTo Bumen 3umowo kpacusoe cossesaue Opuona
(unn netoM — JleGens) BHCOKO Ha HeGe W HU3KO G/IHM3 TOPH30:Ta,
TOT HE MOT He NOPa3NTbCH OrpOMHON pa3HHIUEH pa3MepoB CO3BE3HUs
B OOOHX IIOJIOKEHHSIX.

Bce 9TO Tem 3aramouHee, YTO, KOrAa Mbi CMOTPHMM HAa CBETHJA
HpH BOCXOJ€ WJH 3aXOXe, OHH He TOJbKO He O/HXie, HO, Hampo-
THB, Ja/qblle (HA BENTHYHHY 3€MHOrO pajauyca), Kak JIErKO MOHSTb

Puc. 74. INouemy CoJHue, Haxo#ich Ha TOpPH3OHTe, Aajblle
oT Ha6aiofarend, 4YeM HaxOAiCb Ha cepeluHe HeGa.

U3 puC. 74. B 3eHUTEe MW PaccMaTpUBaeM CBETHIO H3 TOYKH A,
a y ropusonta —u3 Todek B uau C. Ilouemy xe Jlyna, Conuue
H CO3Be3IUS YBEIHYHBAIOTCH Yy TOPH3OHTA?

«IToTOMy 4TO 9TO H2BEPHO»,— MOWHO OH OTBETHTb. JTO 06-
MaH 3peuusi. [Ipn mnomouu rpaGebHOTO HIAH HHOFO yrioMepa
HETPyAHO yOeIMTbCS, 4YTO JYHHHH JHCK BHJEH B OGOHX CJIydasix
IOX OXHHM H TeM e YIJioM 3peHns!) B moiarpapyca. [Toab3ysce
TeM e [OPUGOPOM MIH «MOCOXOM $1KOBa», MOXHO yZOCTOBEPHTHCH,
YTO M YIJIOBhIE PACCTOSAHHMA MEXIY 3Be3JaMll He MEHAITCH, Tae O
CO3BE3HE HU CTOS/IO: Y 3€HHTA HIM y TOPH30HTA. 3HAYHT, yBe-
AnYeHHe — onTHyeckuit o6MaH, KOTOPOMy MOAJAIOTCH BCe JIOXN
6e3 HCKJIIoYeHHus.

YeM oObsicHAETCS CTONb CHIbHHA H BCeoOWMH OGMaH 3peHusi?
BeccnopHoro orBeTa Ha STOT BONMPOC, HACKO/NBKO HaM M3BECTHO,
Hayka ellle He Hana, XOTA H cTpeMHuTcs paspewntsh ero 2000 ner,
co spemenn [ltonemes. Mamosns HaxoguTcs B CBASH C TeM, 4TO
Bech HeGecCHbf CBOJ NPEACTaBIAeTCs HAM He MOyLIapoM B Treo-
METPHYECKOM CMHICIe CJI0Ba, a ILIAPOBHIM CETMEHTOM, BHICOTA

1) Vlamepenns, npoun3BeieHHble Gosiee TOYHBIMH HHCTPYMEHTaMu, NO-
Ka3HIBAIOT, YTO BUAMMBHA auamerp JIyHol paxe MeHbuie, Koraa Jlyua
HaxOfHTCA BOJIH3H OT FOPH30HTA, BCAEACTBHE TOTO, YTO pedpakiud
HECKOJbKO CILTIOIIWBAGT IHUCK.
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£OTOpPOro B 2—3 pasa Meubllie PaaHyCa OCHOBaHHA., JTO NOTOMY,
4TO TpH OGBLIYHOM MOJIOWEHHH TOJIOBH H TJa3 pacCTOSHHA B ropH-
30HTaAbHOM HAmpasienuH H GJAH3KOM K HEMY OLEHHBAIOTCH HaMH
Kak 6onee 3HAYHTENbHLe MO CPABHEHHIO C BEPTHKAJIbHBHIMH: B TO-
PH3OHTAJNbHOM HANpPABAGHUH MH PAaCCMATPHUBAEM INPEAMET <MPAMHM
B3MISJOM», a BO BCAKOM JPYTOM — IVIa3aMH, MONHATHIMH BBEpPX
KM onymieHHbIMM BHm3. Ecam JlyHy HabaionaTh Jiewa Ha CHHHE,
TO OHa, HAao6OpOT, mokawercs Oonbmie, Korjga GyIET B 3CHHTE,
YeM TOrAa, KOrza oHa OymeT CTOSTb HH3KO HAJ TOPH3OHTOM !),
IMepen ncuxomoramn u ¢u3HONOTAMH CTOHT 3ajada OGBSCHHTD,
MOoYeMy BHAUMHEA pasMep NpeAMeTa 3aBHCHT OF OpPHEHTALUH
HallMX rjas3,

Puc. 75. Bausinne IPHIIIOCHYTOCTH HEGECHOTO
CBOJla HAa KaXyIIHecsd pa3Mepel CBETH/.

Yro ke KacaeTcsi BJAHSHHA KaxylieHcsl NMPHIVIIOCHYTOCTH He-.
GecHOrO CBOJA Ha BEJIHYHHY CBETH] B Pa3HHIX €ro 4acTix, TO
OHO CTAHOBHTCHl BIOJHE TWOHATHBIM M3 CXeMHl, M300paxeHHOH
Ha puc. 75. Ha cBome HeGa myHnmili muCK Bcerja BHIEH MOX
yraoM B noarpaxyca, 6ynet sm Jlyna y ropusonta (na Beicote 0°),
uan y 3enuta (Ha Beicote 90°). Ho Ham rza3s OTHOCHT 9TOT AHCK
He BCErja Ha OJHO M TO e paccTosHHe: JIyHa B 3eHHTe OTOJXBH«
raeTcsi HaMH Ha Gosnee GJH3KOe PAacCTOSIHHE, HEXENH Yy TOPH30HTA,
U MOTOMY Be/HYHHA €ro TNPeACTaB/seTCs HEeOXHHAKOBOH — BHYTPH
OJHOTO M TOrO Xe yraa Onmxe K BepIUHHe MOMeIllaeTcss MeHbIIAR

) B nppexmaymux H3zaHHAX — «3aHMMATENbHOR TeQMETPHHY
f. V1. [lepeapman 06bACHAN Kakyuleecs yseanueHHe JIYEBI y ropsu-
30HTa T€M, YTO Yy FOPH30OHTa Mbl €€ BHIHM PAJOM C OTHAJNEHHBIMH
np(IMeTaMH, a Ha NyCToM HefecroM cBoje ee BHEuM oany. Opnaxo
Ta e WIIO3HA HAOA0JAETCAd M Ha HHYEM HE 3aNOJHEHHOM TOPHSOHTE
MOpf, TaK 9TO INpejiarapmeecs mpexjae o6GbiACHEHHE ONHCHIBAEMOrO
s¢dexta Hano UPH3HATH HEYAOBNETBOPHTENbHBIM. ([Tpun. ped.)
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Kpy®OK, 4eMm mnoxaisimle oT Hee. Ha seBoft cropose Toro xe
pHCyHKa TOKa3aHO, Kak Oaaromaps 9TOH INpHYHHE PACCTONHHA
MeXKAY 3Be3aMi CJIOBHO PACTATHBAIOTCA C NpHOMDKEHHEM HX
K TOPHW3OHTY: ONHHAKOBLIE YIVIOBHE PACCTOAHEA MEXKIYy HHMH Ka-
KYTCH TOT/A HEONHHAKOBHIMH.

Bc¢th 3mech m gpyras noyuuTenbHas cropona. Jlio6ysch or-
POMHLIM JIYHHHIM JHCKOM O/#3 FOPH3OHTA, 3aMETH/IHM JIM Bbi Ha HEM
XOThb OJHY HOBYIO 4epTOYKYy, KOYOPOR He yHamnoCh BaM Pa3/uvUTb
Ha mucke Buicoko crosmett JIysw? Her. Ho Benp mepenm Bamu
{)Benmeﬂﬂuﬂ HUCK, OTYETO0 M€ He BHUIHO HOBHX MOXPOGHOCTEH?

TTOTO, YTO 3/eCb HET TOr0 YBEIHYECHHA, K&KOe JAeT, HAnpumep,
6MHOK/Ib: 374eCh He YBEJNRUYHBACTCH YFroJa 3peHHH, MK
KOTOpHIM MpeNCTaBAseTCcs HaM mpeameT. To/NbKO yBeqHYeHHE STOTO
yI/Ia mOMOraeT HaM pasjaA4yaTbh HOBHIE NMOZPOGHOCTH; BCSKOE HHOE
«yBeNHUEHHe» ecTh MPOCTO OOMaH 3PeHHsi, JIA HAC COBEPIIEHHO
Gecnone3snniit 1),

Kakoit paunn teHs JlyHel m TeHb crpaTocrara

JIOBOMIBHO HEOWMAAHHOE NpHMEHEeHHe ISl yIVIa 3peHHs HalgeHo
MHOI0 B 3aJlayaX Ha BHYHCACHHE IJIAIHBI TeHH, OTGpachiBaeMOM
pasauyHbIMA TenamMu B npoctpancTse. Jlysa, HanpuMep, oTGpa-
CHIBAGT B MHDOBOM MPOCTPAHCTBE KOHYC TeHH, KOTapHi#t compo-
BOXIAeT ee BCIAY.

Kak manexo 3Ta TeHb FAPOCTHpPAETCH?

YroOb BHIMOJHHTH 3TO BHUHCIEHHE, HET HROOXOIUMOCTH,
OCHOBBHIBASICh HAa MOXOGHH TPEYroJbHUKOB, COCTABASTh MPOMOPIHIO,
B kotopyo BxomsT pauamerpn Connua u Jlymel, a Taxwe pac-
¢rosune Mewny Jlydoit m CoaHueM. Pacder MOwHO cmenaTh ro-
paszo mpouge. BooGpasure, 4To rias Baumr noMeuieH B Toit Touke,
rIe KOHiaeTcsd KOHYC JIyHHOH TeHH, B BeplIHHe 3TOrd KOHyca,
M BH cMoTpuTe OTryxa Ha JlyHy. Uro BW yBumure? Yepunii kpyr
Jlyun, 3akpoiBaowufi Condue. Yros 3peHns, MOoX KOTOPHIM BHIEH
Ham guck Jlyss (wmu ConHua), H3BeCTEH: OH paBeH IIOJIOBHHE
rpagyca. Ho Mu yxe 3HaeM, 4To npenMeT, BHIMMEI IOX yrioM
B moarpanyca, ynailed or Habmomartens Ha 2 X 57 =114 cpoux
MOMEePeYHHKOB. 3HAYHT, BepIIHHA KOHYyCa JYHHOM TEeHH OTCTOMT
or Jlyns Ha 114 nyndwix nomepeunuxos. OTcioma njuHa JyHHOH
TEHH paBHa

3500 X 114 = 400 000 #x.

1) [logpoGuee CM. B KHUTe TOrO e aBTOpa «3aHHMareabHas ¢u-
3HKay, kH. 2-1, ra. [X.
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Oua piunsee paccrositusd OT 3eman X0 JIYHH; OTTOrO H MOTyT
Cly4aThCd INOJHbIE COJHEYHLHIE 3aTMeHHd (A8 MeCT 3eMHOH Mo-
BEPXHOCTH, KOTOPHIE MOTPYXKAaIOTCH B 9TY TeHb).

HeTpysHo BHIYHCIMTD M JUIMHY TeHH 3eMAH B HPOCTPAHCTBE:
OHa BO CTOJbKO pa3 6oiblie JYHHOH, BO CKOJIBKO pa3 JAuamerp
3eman NpeBHINaeT Auamerp JIyHH, T. €. IPIMEPHO B YETHpE pasa.

ToTr xe npueM TrofeH M I BHYHCJIEHHS JJIHHH NPOCTPAH-
CTBEeHHHIX Teneldl OGonee Menkux mpeameroB. Hainmem, Hampumep,
KaK JajJeKko NMpOCTHpaicd B BO3AYXe KOHYC TeHH, OTGpachiBaeMoit
crpatoctatoM «COAX-I» B TOoT MOMenT, Korma oGO/IOYKA €ro
pasmysasach B map. Tak kak xmamerp wmapa cTpatoctaTa 36 .,
TO IJIHHA €ro TeHH (yrol NPH BepIHHE KOHYCA TEHH TOT iKe,
noarpagyca)

36 X 114 =~ 4100 &,
Wi okono 4 xua.

Bo Bcex paccMOTpPEeHHBIX CAy4asXx peyb 171a, KOHEUYHO,

O JNJNHHe NMOJHOH TeHH, a He MOJYTeHH.

Beicoko a1 06aaKo HAm 3eMiei?

BcnoMuuTe, KaKk BaC H3yMHJIa JUIMHHAS meTaxcTad Oenas o~
pOXKa, KOTJa BH €€ BIepBHE YBHJENH BbICOKO B fCHOM rojy6oM
He6e. Tenepb BH, KOHEYHO, 3HaeTe, 4TO 9Ta o0Jaynas JeHTa —
cBoeoGpa3Hbll «aBTorpad» camoJjeTa, OCTaBJAEGHHHH MM BO3ZyLI-
HOMY NpPOCTPAaHCTBY «HA MAaMATb» O CBOEM MeCTONpeOGHBaHHH.

B oxnaxmeHHOM, BJIaXHOM M O60ratoM HLUIHHKAMH BO3JyXe
nerko obpasyercd TyMad.

JleTaluz caMoleT HempepLiBHO BHOpAchHIBAET MEJIKHME 4a-
CTHLH — NPOAYKTH PaGoThl MOTOpPa, M 9TH 4HaCTHUB ABAAIOTCS
TEMH TOYKAMH, OKOJIO KOTOPbIX CTyUIalOTCA BOJASHbIE Maph; BO3-
HHKaeT 00671a4Ko.

Ecau onmpenennTs BHCOTY 3TOro o6;adka, Noka OHO HE pac-
Tas1I0, TO MOXHO CyJHTb NPHMEPHO H O TOM, KaK BHICOKO 3a-
Gpasicsi Halll OTBaWHHH MHJIOT HAa CBOEM caMmoJeTe.

3anaua
Kak onpepenutp BhicoTy o6saka Hajx 3emied, ecnH OHO elle
Jaxe He Hal Hawed ronoBoH?
Pemenue

Ias onpenenesns GOJbIIMX BHCOT HAXO NpPHBIEYb HAa MOMOLb
00ObIKHOBeHHB  (poTCanmapat — npuGop HOBOJAbHO  CIAOWHHIH, HO
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B Hallie BpemMs JNOCTaTOYHO PACMPOCTPAHEHHHH H JIOOHMbIA MO-
JI0ICKDBIO.

B nansom caydae HywHH JBa (oToammapata ¢ OJHHAKOBHIMH
¢doxycHumMu paccTosauaMa, (PoxycHbe pacCcTosHH GHBAIOT OGHUHO
sanHraHel Ha o6ojake OOBLEKTHBA ammapara.)

O6a doroannmapata ycraHapIuBaloT Ha Gollee HIAH MeHee
paBHBIX MO BHICOTE BO3BBILICHHAX.

B none 910 MOryr GHTh TPEHOTH, B rOPOJE — BBHIIIKH Ha KPhl-
Hmax IOMOB, PaccTosiHHe MeXIy BO3BHILECHHAMH IO/MKHO GHITH
TaKHM, 4TOGH OXHMH Habiri0JaTelb MOT BHAETb APYToro Hemocpend-
CTBEHHO WJIH B OHHOKJIb.

oY)

22 ,—%{//
= 7 /9;
= ~

Puc. 76, Mso6paxenre a8yx doToorneyarkos 66aaka.

910 paccrossne (6a3uc) H3MEPAIOT MAY ONPENENIOT MO KapTe
WIH IUIaHy MecTHOCTH. PoToammapatn yCTaHABAHBAIOT TaK, YTOGH
HX ONTHYECKHe OCH ObM mapaqienbHn, MOXHO HX HanpaBHTh,
HanpuMep, B 3EHHT.

Korma dororpadupyembiti 06bekT oxaxeTcs B nose 3peHHs
ob6bexTHBa ¢oroanmapata, OxuH HAGMIOKATENb IMOKAET CHTHAJ
Jpyromy, HampuMep, B3MaxoM IIaTKa, W IO 9TOMY CHTHAal1y 06a
Ha0M0JaTeNs OXHO3PEMEHHO NPOW3BOXAT CHHMKH,

Ha ¢oroorneyarkax, koTopnie mo pasMmepaM JOMKHH GHTb
TOYHO paBHH (OTONNIACTHHKAM, NPOBOAAT npsiMue YV u XX,
COeNUHAIOIIHE CepeluHhl TPOTHBOMONOWHHIX KPaeB CHHMKOB
(puc. 76).

— 103 —



3aTeM OTMEYalOT HAa KaKAOM CHHMKE OJHY H Ty Xe TOYKY
00naxka U BHYHCIAIOT ee pacCTosHus (B Ma) OT npameix VY u XX.
OTu paccTosHHA OGO3HAYAIOT COOTBETCTBEHHO GYKBAMH Xy, ¥y LA
ONHOTO CHHMKa H X,, Y, — A8 APYroro.

Ecnmu oTMeueHHEle TOUKH HAa CHHMKAX OKaXyTcs MO pPasHHe
ctoporn ot npamod YV (kak Ha puc. 76), TO BHcOTy of6naka
H Brumcasior mo gopmyne

H=b.———
xl+x2
rae b— nnuna Gasuca (B #), F— dokycnoe paccrosinue (8 #4).
Ecnn ke OTMeyeHHBle TOYKHM OKaWyTCS 10 OQHY CTOPOHY OT
npsaMoit YY, TO0 BHCOTYy oOmnaka onpenenmor no ¢opmyne

—-b

Yro xacaercs pacCTOsHHR y; M Y,, TO OHM s BbiuncaeHns H
He HYXKHHI, HO, CPaBHHBas HX MeXIy coGoH, MOKHO ONpPSIe/HTb
NpaBH/IBHOCTD ChHEMKH.

Ecau nimacTHHKY Jexann B KacceTax IVIOTHO H CHMMETPHYHO,
TO y; OKaxeTcd pPaBHHM y,. [IpakTHueckn ke OHH, KOHEYHO,
6yLyT HEMHOTO HEOIHHAKOBHI.

[Tycts, HanpuMep, pacCTOsHES OT npsMbix YY u XX no orme-
YeHHOH TOYKM o0saka He opueutase GOTOCHHMKOB CleAyIOLIHe:

x1=32 mm, y,=29 un,
X,=23 mm, y,=25 mum.

doxycuue paccrodnns o6bexTHBOoB F=135 Mmx n paccros-
une mexay ¢oroamnaparamul) (6asuc) b=937 ..

Pororpadun noxasuBalOT, YTO A4 ONpeje/enns BHCOTH 00/aKa
HAJ0 NpHMEHHTE GopMyny

H= b‘x1+x2

135 = 2300 », 1. e. chororpadupoBanHoe 06~

H=937 M*m

1aKO HAXOJWIOCh Ha BHICOTE OKO/MO 2,3 XM OT 3eMIH.

1) [To onmury, onucasHoMy B kuure H. ®. Ilnaronosa, «IIpunoxse-
HME MaTeMaTHYeCKOro aHajiM3a K pelleHHI0 NpPaKTHYECKUX 3ajayy,
B crathe «Bricora o6nakosy H. ®. I11aToHOB IPHBOAKT BbhIBOA (HOpPMYJIBI
Adst BhiuucaeHus ff, omuchiBaeT HHble BO3MOXHbIE YCTaHOBKHM alnaparoB
aas ¢ororpadupoBanus O6jJaKa M JaeT PAX NPAKTHYECKUX COBETOR.
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Kenaoume pasobpaTbcst B BHBOAE (OPMYAR IS ONP2JAe/eHHus
BHICOTHl 00/IaKa MOTYT BOCHO/IB303aThCA CXeMOH, M300paxeHHOH
Ha puc. 77.

Yeprew, H300paxceHHn HAa puc. 77, HaxO BOOOPa3uTb B IPQs
CTpaHCcTB2 (MPOCTPAHCTBEHHOE BOOOPaXEeHNMe BHPAOATHIBACTCA NPH
M3yuyeHHH TOH YaCTH TEOMETPUH, KOTOPYIO HAa3BIBAIOT CTEPSOMETs
puei).

|
b=

[

Py

c\:\ \ \ Al /,
— b
4 A Y
X a4 x/x / ”’4

Ay Vs
4 4

Puc. 77. CxeMa wu300paxkeHuss TOYKH OO6Jaka Ha
IacTHHKaX JABYX (oToammapaToB, HampaBAeHHLIX B
SEHHT.

$uryput I n Il—u305paxenns ¢oronnacrunox; Fy; u Fy—
ONTHYECKHE LeHTPH 0O'BeKTHBOB dioToanmaparos; /N — Habmonae-
Masf Touka O51aKa; ny W 11, — u300paxenua To4kd N Ha oTo-
NJACTHHKAX; @ A; U GyA, — NEPNeHIUKYNIpL, BOCCTAB/ICHHLIE
H3 cepemuHb KawAo# (pOTOMNACTHHKH N0 ypoBHa o0naka; AjA,==
= @a,a, =:b— pasmep Gasmuca.

Ecnu pmBuratbCs OT ONTHYECKOTO UeHTpa F; BBepX JO TOUKH
Ay, 3arem or ToukM A; BROAb 6Ga3uca X0 Tako# ToukH C, KOTO-
past 6yzmer BepuiuHofi npsamoro yria A;CN, H, HaKOHell, U3 TOYKH
C B touky N, 1o orpeskam FA4;, A,C; n CN 6yayT B oro-
annapaTe COOTBETCTBOBaTb OTPe3kH Fya;==F (dokycnoe paccros-
HHE), @0, =X; U ¢ N =Y.
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ﬁﬂanomqﬂue NOCTPOeHUA H 1/ BTOporo ¢oroannapara.
3 HOZOGHS TPEYTOJABHHKOB CAEAYIOT MPONOPLHMH
AC_AF__CF__CN
xn - F T A oy

AC_AFs_CF,__CN
xa__ F —Fgc_yz.

CpaBuuBasi 9TH MPONOPUMH H MMess B BHAY OYSBHAHOS paBeH-
ctB0 A,F,=—=A,F;, Haxonuu, BO-N2pBHX, 4TO ¥ =y, (mpu3nax
0paBiibHOA CbeMKH), BO-BTOPHIX, YTO

AC__AC.
£ X'
Ho mo uepTexy A,C=A,C—b,, cnenosareinHo,
AC __AC—b
X~ Xy
—p. 1
orkysa A,C=b = H, HaKOHell,
AF,~H=b—L .
X— X

Ecau 661 #y n n,—u3o0pawednss Ha n/1a:THHKAX TOYKH N —
0Ka3aauCh MO Pa3Hble CTOPOHH NpAMOA VY, 310 ykasusano Ou
Ha TO, 4TO ToYka C HAXONHUTCA MekAy To4kaMH A; H A,, W TOrja
A,C==b—A,C,, a ucKoMas BHCOTa

H=b.—1
X1+ %,

A1i opMyJibl OTHOCATCH TOJBKO K TOMY C/AYy4Yal0, KOrJa OHTH-
geckie OoCH (pOTOANMapaToB HampasiaeHsl B 3eHHT, Ecan obmako
JaneKko OT 3€HHTA H B MOJ2 3pSHUA anfapaToB He MOnajgaer, To
Bbl MOXeETe INpHJaTh amnmapaTaM H HHO2 IMOJIOXKeHHe (CoxpaHas
napaiieNbHOCTh ONTHYECKHX oOcefi), HAMpHMep, HAaNPaBHTh HX TOPH-
30HTAIbHO W NPHTOM MEPHeHAMKYAAPHO K 6asucy HWJIH BAO/b
Gasuca.

Jas KaXJjoro MOJOXEHHS amapaTtos HeOOXOAHMO IpeldBapH-
TeAbHO TOCTPOHTh COOTBETCTBYIOWHA YepTex H BuIBECTH (HOPMysint
AAR ONpeneseHHst BBICOTH 0OO0naKa.

Bor «cpemn Genoro aus» nNOABWIMCh B HeGe GesnecosaToro
H3ETa 3aMeTHble TEepHCTHie, BHICOKOGHAOHCTHE obGnaka. Onpexennre
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HX BHICOTY ABa-TPU pa3a 4ep23 HEKOTOPHE MPOMEXYTKH BpPEMEHH.
Ecnn okaxercss, 4T0 06/aKa CHyCTHIHCh — 9TO NPH3HAK YXYAule-
HUS TIOTOAH: Yepe3 HEeCKONbKO YacOoB KIUTE JOWIb.

Cdororpadupyiire mapsuiaif aspocTaT WM CTPATOCTaT 1 Onpe-
JeHTe €ro BHICOTY.

Bricota 6amnn mo ¢OTOCHAMKY

3angava

[lpu mnomomw ¢poroannmapata MOXHO ONPEH2JIHTb He TOJbKQ
BBHICOTY 06G/aKa WM JIETALIEro €aMoseTa, HO H BHICOTY HAa3eMHOTO
coOpyeHus: GaliHi, MauTh, BHIUKH H T. 0.

Ha puc. 78 — ¢dororpadus Betponsurarens LIBOM, ycranos-
neusoro B KpuiMy okono Banaknasn. B ocHoBanum Oamnn KBaj-
paTt, JUIMHA CTOPOHH KOTOPOro, NpPENNOJOXHM, BaM H3BECTHA
B pe3y/bTaTe HENOCPeACTBEHHOro obmepa: 6 ..

Iponssenure HeoOXoauMble H3MepeHHs HAa OTOCHUMKE H OIlpe-
AenTe BHICOTY /2 Bcel yCTaHOBKH BETPOABHIraTe/s.

Pemenne

dororpadust GamHM H ee NOMIMHHbIE OYEPTAHHS TeOMeTpPH-
yeckn nogoGunt apyr apyry. CremoBaTenbHO, BO CKOMbKO pa3
n300paeHue BHICOTH 6OJibilie H300paxKeHHs OCHOBAHHS, BO CTOJBKO
e pa3 BeigoTa GawHH B HaType GoJiblle CTOPOHBI HJIH JAHaroHaTH
ee OCHOBaHus.

Mamepenns n3o0paxeHusi: IJMHA hHalMeHee HCKAaXeHHOH aua-
rOHa/MH OCHOBAHHA paBHA 23 M4, BhCOTa Bcel YCTAaHOBKH paBHa
71 mm.

Tak xax mauHa CTOpPOHHI KBazpaTa OCHOBaHHS OawHu 6 i,

TO AHMAroHanb OCHOBaHHs paBHa 62} 62=6 V§= 8,48 ... .

CiieaoBaTenbto,
n_ k-
237 848"
OTKyZa
71.848
h=— 53— 26 .

Pajymeercs, mpHroJeH He BCAKHIL CHHMOK, a TOJNBKO Takail,
8 KOTOPOM MPOMOPLUMH He HCKaXeHbl, KaKk 3TO ObIBaeT y HEOmHT-

HeX ¢ororpados.
— 107 —



Jias caMocTOSTeNbHSIX YRpawHeHulk

MycTte YuTaTenp caM NPUMEHHT TeNeph MOUYEPNHYTHE H3 STOH
r1aBbl CBeJeHHs K PeUIeHHI0 psifa CJAeAyIOLHX pPa3sHOO3IPa3HHX
3anay:

Yenosex cpenmdero pocra (1,7 x)

BUJEH uananu nox yraom 12', Haifitu
paccTosiHie IO HETO.

Kasanepucr wa nowanmu (2,2 )
BuleH usnaau nox yraom 9, Haitin
PacCTOsIHHE 4O Hero.

R aman NN O

Puc. 78. Berpossuratesr LIBOU B Kpnimy.

Tenerpadunit croné (8 x) Bugen mox yriom 22, Haiita
paccrosinue J0 Hero.

Masik BbICOTOIO 42 4 BugeH ¢ KopaGas mox yraoMm 1°10°,
Ha xakoM paccrosiHuu OT Masika HaxoAuTCsi KOpaG/b?
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Beunolt map ycmarpupaercs ¢ Jlynw nog yraom 1954, On-
pexemuts paccrosiHue Jlynnl ot 3emin.

C paccrosust 2 & BunHO 3xanue mox yraom 12°. Haiitn
BHCOTY 3[aHus.

Jlyna Bumna ¢ 3emau mopx yraom 30’. 3uas, 4TO paccTOSAHHE
no Jlynn passo 380 000 x.z, onpenequTh ee IHaMeTp.

Kak Bemukn pomknn 6mTb OYKBH Ha KJIACCHOH AOCKe, YTOOH
YYEHHKH, CHISl Ha NapTax, BHAEIH MX CTONb e SICHO, KaK GYKBHI
B CBOMX Kknurax (B paccTosHuE 25 c# or rnasa)? Paccrosnue
OT mapT JO HOCKH B3ATb 5 M.

Mnxpockon ysennunsaer B 50 pas. Moxuo su B Hero pdce
CMaTPHBaThb KPOBSIHBIE TeJbla UeJOBEKa, IOMEepedHHK KOTO-
pux 0,007 mun?

Ecmin 66 Ha JlyHe Gbuiu JI0AH HAmIEro pocrta, TO Kaxkoe yBe-
JIHYEHHe Teseckona TpebGoBanoch O, YTOOH Pa3aHINTh HX C 3eMIH?

CKONBKO «THICSIYHHIX» B OJHOM Tpanmyce?

CKO/IBKO rpagycoB B OIZHOH <«THCSYHOH»?

Camoner, mBHTasACb NePHEHIHKYASIPHO K JHHHH HAUIETO Ha-
6a10enns, 3a 10 CeKyHI IPOXOXUT PAcCTOSHAE, BHIMMOE MO YI/IOM
B 300 «THcaunbix». OnpenenuTb CKOPOCTb caMoseTa, €C/Il jAanb-
HOCTB ;o Hero 2000 mu?




,MM i ,Ewé&"n.’(‘b'm ﬂf”vllkﬂ’ L

—"\e\-\

TJIABA YETBEPTA4
TEOMETPHSl B J1OPOIE

HekycerBo meputh maramu

qumsumcx, BO BpEMS 3aropOAHOH NpOTY/IKH Y KeJe3HOL0PON-
HOTO MOJIOTHA WAH HA I1IOCCE, BH MOXETE BHIIOJMHHTD PAL
HHTEDECHBX TeOMETPHYECKHX YMpawHeHuH.

Ipexnae Bcero Bocnonb3yHrech mocce, YTOGH H3MEPHTD JIHHY
CBOEro Iara ¥ CKOpOCTb X0AbOW. IT0 HACT BAM BO3MOXHOCTD
H3MEPATh PACCTOAHAA LIaraMH — HCKYCCTBO, KOTOpoe npHoOpe-
TaeTc JOBOJIBHO JIETKO MOC/KE Hexonroro ympaxHenws. InaBxoe
30ech —~NPHYYATb CeGH NenaTh INAard BCErJa ONHHAKOBOH JJIHHHI,
T. €. YCBOHTb ONpeje/ieHHyl0 <MEpHyl0» MOXOHKY.

Ha mocce uepes kawane 100 4 ycradoBnen Genbii Kametb;
npotiaa Taxo#t 100-MeTposnid MPOMEXYTOK CBOHM OGHIYHHM «Mep-
HEM» IIarOM M COCYHTaB YHCJO LIAar0B, BHW JIETKO Halmere cpex-
HIOI0O AJuHY cBoero miara. [TomoGHoe wu3Mepenme CjelyeT MOBTO-
PATb €XErofHo, — HANPHMEP, KAKAYIO BECHY, HOTOMY 4TO AJHHA
mara, OCOGEHHO Yy MOJOAHX JoAeH, He OCTaeTC HEH3MeHHOH.

Ormerm /MOGONLITHO® COOTHOLIEHHE, OOHApYMEHHOe MHOro-
KPaTHHIMH H3MEepeHHSMH: CpelHss AHHA LIara B3POCAOrO Ye/noBeKa
paBHa MPHUMEPHO MOJOBHHE €ro Pocra, CYHTas MAO YPOBHHA r/as.
Ecau, Hanpumep, pocT 4emoBeka xo rnaz 1 m 40 cx, 10 Anuua
ero wara —okono 70 ca. ViatepecHo npu caydae mpOBEPHTb ITO
HpasuiIo.
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Kposme pamisH cBOErO LIara, MOJME3HO 3HATh TaKke CKOPOCTh
cBOeH XOABOW — YHCJAO KWIOMETpU», MPOXOAUMEX B yac. Vinorma
NoAb3YIOTCA AJd STOr0 C/ACAYIOUIHM TPaBHJAOM: MBI IIPOXOAHM
B 4ac CTOMAbKO KWIOMETPOB, CKOJNBKO MejaeM ILAroB B TPH ce-
KYHJbl; HanpuMep, €CJH B TPH CeKYHAW MH Je/laeM 4YeTHipe 1uara,
TO B yac npoxoxuM 4 xm. OXHAKO MPaBHIO 3TO NPUMEHHMO JIMLIb
npn n3BecTHoM jpaude wara. HetpyxHo ompenmennts, npu Kakod
MM2HHO: OGO3HAYNB JJIMHY IIara B MeTpax yepe3 X, a YHC/IO ILAroBs
B TPH CEeKyHIH 4Yepe3 72, HMeeM ypaBHeHHe

36%. px = 1000,
orkyna 1200x=1000 u x==5/; #, T. e. oxono 80—85 cx.
Ar10 cpaBHuTenbHO GONBLIOH IAr; TaKWe MIAH JeNaloT JI0AH
BHICOKOTO pocTa. EcnM Bami mar oramuaercs or 80—85 cx, TO
BaM IMpHIETCH NPOM3BECTH H3MEPEHHE CKOPOCTH CBOel XOxbOH
HHHM CNOCOOHIM, ONpENEeNMB MO YacaM, BO CKOJbKO BPeMEeHH Mpo-
XOJKTE BH PACCTOSHHE MEXAY IABYMS JOPOXHEIMH CTONGaMH.

Tna3omep

TlpuaTHO W MONE3HO YMEThb HE TOJMBXO M3MEPATh PacCTOSHUA
Ge3 MepHo# memnu, wWIAraMH, HO W OLEHHBAaTH WX [PAMO Ha-riaas
6e3 u.MepeHus. DTO MCKYCCTBO HOCTHraeTCsd JIMIIb IYTEM YNpak-
veHns. B Mom mxombHele TOAW, KOrga ¢ rpymmofi ToBapuuieH
d YYacTBOBAJN B JIETHHX 3KCKYPCHAX 33 TOPOA, MOJOGHHE YNpak-
HeHud Obut y Hac odeHb oGHYHBL. OdH ocyutecTBIs/AHCH B opMe
0co6Oro chopTa, HavH CavMHMH NpUAyManHoro, —B ¢opme cocTH-
3aHN# Ha TOYHOCTb TiasoMmepa. Buiins na mopory, Mn HaMeyaaH
T71a}aMH KaKoe-HHOYIb NpPHIOPOKHOS Jep280 HJIH HPYrof OTHaNeH-
HHl mpefMeT, — H COCTSA3aHHE HAYHHANIVCh.

— CkonbKO I1Maros 10 XepeBaP — COpamIHBal KTO-1u60 113
YYaCTHHKOB HIPHL, - -

OcranpHpe HasHBaAM NpENMoNaraeMoe 4YHCJO0 LIaroB H 3aTeM
COBMECTHO CYMTalH INar#, 4TOGH ONpexeNnTb, 4Ybs OLEHKa Ommnke
K MCTHHHOM, —3TO H GOn pwnrpasmufi, Torza nacrynana ero
ouepesnb HavMeyatb MpeXMeT HJIS IIa30MepHOH OLIRHKH pacCTOfHHS.

Kro onpepennn paccrodsne ynaysee Ipyrax, TOT MNOayyan
onno ouko, [locne 10 pa3 momcuuTHBanH O4YKH: MOAYYHBHIHH HaH-
6osblliee YHCJIO OYKOB CYMTAICH MOOEXHTENeM B COCTS3aHHM.

[ToMHIO, Ha mMepBHX MOPax HAHIH OLEHKH PacCTOAHHH AaBamuCh
¢ rpy6uvu omnbGkamu. Ho odeHb CKOpO, —ropa3no ckopee, yeM
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MOXHO OBJIO OXHIATH, — Mbl TaK M3OLIPIVIHCH B HCKYCCTBE ompe-
JensiThb Ha-ria3 PacCTOSHHS, 4TO OWMGAnuCh OYeHb Mano. JIMmb
NpH PesKod nepeMene O6CTaHOBKH, HANpHMEpP NPH NEPEXoxe C My-
CTHIHHOTO MOMM B peAxkuil jec miM Ha 3apoCUIyI0 KYyCTapHHKOM
HONSIRY, TMPH BO3BPAIEHUH B MHUJIbHHE, TECHHE TOPOACKHE YIHIH,
4 TaKxKe HOYBIO, MPH OOGMaHYHBOM OCBELICHHH JYHH, MH JIOBHIH
Ipyr mpyra Ha kpynHux ommnbkax. florom, opsako, Bayunmnchb
NPUMEHATBCH KO BCAKHM OOGCTOSTENBCTBAM, MHIC/ACHHO YYHTHBATH
HX MPW Ta30MEepHEIX OleHKkax. Hakodel, rpynna Hama JAOCTHIJA
TaKoro COBEpLIEHCTBA B TIJIa3JOMEpHOH oOlleHKe paccTosiHuiL, 4YTO
hpnumobb OTKa3aTbCi COBCEM OT STOr0 CHOPTAa: BCe YTraxnBalu
OILHHaKOBO XOpOIIO, W COCTA3aHHA YTPATWIH HHTEpec. 3aTO0 MH
fipuoGpenu HENYPHOA F/Aa30Mep, COCHYNXUBHIHH HaM XOPOUIYIO
¢nyx6y BO BpeMst HalIMX 3arOpofiHHIX CTPaHCTBOBaHmi.

Jlio6onmHITHO, YTO Ta30Mep Kak GYIATO HE 3aBHCHT OT OCTPOTH
spennd. Cpexn name#l rpynmu Gun GIM30OPYKHH MambaHK, KOTO-
pHifi HE TONBKO He YCTyMad OCTAJIbHHM B TOYHOCTH T/1a30MEpHOM
OLIEHKH, HO HHOH pa3 Aaxe BHIXOAWI noGexuteneM M3 COCTA3aHHM.
HaoGopoT, OXHOMY ManpYHKy CO BIOJHE HOPMANbHHIM 3PEHHEM
HCKYCCTBO OnmpenensTh PacCTOSHUA Ha-r/la3 HUKaK He xasanoch. Bro-
CIeICTBUH MHe NPHILIOCH HaGMIOATh TO K€ caMoe M NpH TJa3ovep-
HOM OIpeje/ieHHH BHICOTH J2peBheR: YIPAKHAACH B 9TIM CO CTYA2H-
Tavu — ye He N9 WIpH, a AAd Hyxn Gyxywedl npodecchd,—
f 3aMeTHa, YTO OJH30pyKHE OBJANEBa/H ITHM HCKYCCTBOM HH-
CKONMbKO He XyXe NPYrux. DT0 MOXET CJAYWHTh YTelI2HHeM I
6/1130pyKHX: He 06G/najzas 30PKOCThIO, OHH BCE e CMOCOOHH pas-
BHTb B ce0e BHOJIHE YIOBJICTBOPHTENbHHH II1a30Mep.

YnpawksaThcsi B ra3oMepHO OLeHKE pacCTOsHEH MOKHO BO
BeAKOe BpeMms roja, B moGoit ob6cranoske. Mms mo yauie ropoaa,
BN MOXeTe CTaBHTh ceGe I/Ia30MepHHE 3a/la4yH, NHITAACh OTTrajH-
BaTb, CKOJbKO INaroB xo Oamxafimero c¢onaps, KO TOr0 HIH
HHOrO MOMYTHOTO mpeamera. B AypHyl0 NOromy BH HE3aMETHO
3aMO/MHHTE TaKuM oO6pPa3oM BpeMms nepexonos 0o Gea/uoAusLIM
yAHIAM.

I'na3omepHOMYy OmpemeneHui0 paccTOAHHIl MHOTO BHUMaHHS YRe-
AFI0T  BOGHHBIE: XOpOIWIMi TIJla3oMep HEOOXOIDHM pasBENUYHKY,
CTPeNKY, apTWUIEpHCTY. VHTepecHO MO3HAKOMMTBCH C TEMH IpH-
3HaKaMH, KOTOPLIMH MOJB3YIOTCA OHH B MNpPaKTHKE TI/1a30MEPHBIX
oleHOK. BOT HeckonbKO 3ameyaHuiit u3 yueGHHKA apTHIEPHH:

«Ha-rnas paccrosiHus OnpemensioT WIH N0 HaBHIKY pas/iMyYaTh
10 U3BECTHOH CTENMeHH OTYETIMBOCTH BUAUMBLIX MPEAMETOB MX PasHbIE
yhaanesus OT HaGmOmaTensi, WIH OLEHMBAS PACCTOSHHA HEKO-
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TOPHIM MPHBHYHLIM T1a3y mpordxenuem B 100 — 200 maros, ka-
KYLUUMCS TeM MeHbIUMM, 4YeM jajnee OT HaGMIOJaTeds OHO OTKJa-
JBIBaeTCS,

«[Ipn ompexeneHnH paccTOfHUH IO - CTENEHH OTYET/IHBOCTH
BHAMVBIX IIDEIMETOB C/IeXyeT MMeThb B BHIY, 4TO Kawkyrcs Oamike
npeaMeTHl OCBEIEHHHEe WIH sipye OT/IMYAlOIHecs MO IBeTy Of
MECTHOCTH M/IH HA BOZXE; IIPEIMETH, PAaclONOXEHHbIE BHIIE APY-
THX; TPYMIBl CPAaBHUTENbHO C OTHE/NbHEIMH IPeIMeTaMH W BOOGie
npenveTsl Go/ee KpymHHe,

«MoXHO PYKOBOACTBOBATBCS CHELYIOUMMH MPH3HAKAMH: 1O
50 1waros MOWHO SICHO pa3/iHYaTh r/a3a u por mioged; xo 100 ma-
TOB IJIa3a KawxyTcd Toukamu; Ha 200 maroB myroBuiubpl u MOAPOG-
HOCTH OOMYHAHPOBaHMS BCE e€I[e MOXHO pas3nH4aTh; Ha 300 —
BHAHO snno; Ha 400 — pasnuyaercs ABikeHue Hor; Ha 500 — su-
JieH LBET MYHZHpPAY.

Ilpn srtoM HauGonee u3OLIpeHHHH T/a3 xenaeT omubKy A0
109/, ompenmenseMoro paccTOsiHMs B Ty WIH JEPYryil0 CTOPOHY.

BuiBaior, BupoYev, cayyad, KOrga OMIMOKH T/a3oMepa ropasno
3HayuTenbHee. Bo-mepBHX, NMpH OmnpeneleHHH pAcCTOSHHS HAa PoB-
HOH, COBepIIEHHO OIHOLBETHOH NMOBEPXHOCTH — HA BONHOH FJIaRH
peKk HAW o3epa, Ha yuCTOf necyaHo# paBHHHe, Ha TycTO 3apoc-
nieM mosie, TyT paccTosiHMe BCerja Kaercs MeHbIIHM HCTHHHOTO;
OLleHHBAasl €ro Ha-r/1a3, Mel OIIHOeMCH BIBOE, ecaH He O6oJblie.
Bo-BTOpHIX, OULINGKH JIETKO BO3MOMXHH, KOTJa omnpelenseTcs pac-
CTOSIHHE JO TaKOro MpexMeTa, OCHOBAaHME KOTOPOTO 3acioHe:Ho
Xe/e3HOZOPOKHOI0 HACHIbBIO, XONMHKOM, 3JaHHEM, BOOOILE KaKHM-
HUGYIp BO3BHIIeHHeM. B TakHXx ciayyasx MBl HEBOJNBHO CYHT2EM
[peaMeT HAXOASALMMCA He NMO3aJH BO3BHILIEHHA, 4 Ha HeM
CaMOM M, CJIEIOBaTe]bHO, Je/laeM OWMOKY ONATb-TaKH B CTOPOHY
yMeHbLIEeHHS OmpexensieMoro paccroguus (puc. 79 m 80).

B nomo6HBIX cy4adx mojaratbCsi Ha r/1a3oMep ONAcHO, H MpH-
XOOUTCA MpueraTh K APYrHM NpHEMaM OLUEHKM PACCTOfIHHH, O KO-
TOPHX MHl yXe TOBOPWIM H eule GyneM TOBOPHTB.

Yraous

Brxoab ene3HOmOpOXHOrO MOJOTHA, KPOME BepCTOBHX (TOY-
fiee — KHJIOMETPOBLIX) CTO/JGOB, BHW BHAWTE €Lle ¥ JPYrue HeBH-
COKHE CTO/MOB C HEMOHATHEIMH JJIi MHOIMX HaIMCAMH Ha KOC)
npuOHTHIX XOLIEYKaX, BpojJe TaKuX, kak Ha puc. 81.

OT0 — «YyKJIOHHHE 3Haxu». B mepBoff, Hampumep, HammHECH
BepxHee uucio 0,002 oanasaer, 4TO YK/IOH MyTH 3HeCh (B KaKylo

8 3auumar. reomerpus — 113 —
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Puc. 80, lNogunMenmbcs Ha IPUTOPOK, a A0 AepeBa
elle CTOJAbKO Ke

Puc. 79. lepeBo 3a IPHrOpKOM KameTcs GaH3KO.



CTOPOHY — M0 {a3uBaeT MOJOKEHHe moileyxn) pased 0,002:nyte
NOJHHMAETCA MM ONMYCKAeTCAd Ha 2 MM IPH KAWIOA THCAYES MuA-
nnveTpoB. A wmxkaee wucio 140 noxasmBaer, 4TO TakoH yk/04
nAeT Ha nporswennn 140 4, roe nocTaeideH Apyro# 3Hak ¢ obo-
3HayeHneM HOBOro ykaoua. (Korma moporn we GmuiH emge mnepe-
YCTPOEHH 10 METPHYECKOH CHCTeMe Mep, Takas Jouieyka O3Hayana,
4TO0 Ha mporaxenuu 140 caweH nyTh NOZHHMASTCA HWIH ONYCKAETCR

Kaxayio cawedp Ha 0,002 cawenn.) Bropas noujeuka ¢ Hagmuacbio

0,006
—%5~ NOKa3nBaeT, YTO HA MPOTAXeHHA Gimkaiux 55 K myTs

NOJHUMAETCA HJH ONyCKAaeTCs Ha 6 mn npH  KaxioM Merpe.

= R S

e o~ e

= e PR e S

0002 0,006
140 85 A

Puc. 81. «YkioHHBIE 3HAKHD.

3Has CcMBICI 3HAKOB YKJOHA, BH JIETKO MOXETe BHLIYHC/IATD
pa3HOCTh BHICOT JIBYX COCEXHHX TOYeK MYTH, OTMEUYEHHBIX STHMH
3uakamn, B nmepsoMm ciydae, HanpHMep, pasHOCTb BBLICOT COCTaB-
asier 0,002 X140 =0,28 #; B0 BTOpOoM — 0,006 X 55 — 0,33 M.

B kene3nomopoxHoH mnpakTHKe, KaK BHIWTE, BEIHYHHA Ha-
K/IOHA NMyTH ONpeXensieTcs He B rpaxycHofi mepe. Onnaxo merko
nepeBecTH 3TH NyTeBhle 0003HAYeHH YK/IOHAa B Tpaxycune, Ecan
AB (puc. 81) — nuuus nytu, BC — pasHocTb BHCOT TO4ek A H B,
TO HAaKJOH JHHHH NyTH AB K ropusontaipHo juunn AC Gyxer

BC
HA cToAOHKe 0003HaueH OTHOLLEHHEeM 48" Tax xak yron A ouetb

Man, TO MOXHO mnpuniate AB u AC 3a paiuycHl OKPYXHOCTH,
nyra xotopo#t ectb BC1). Toraa Buunciesue yria A, eciu usse-
crHo orHomenue BC:AB, He cocraBur TpyJa. IIpH Hakione,
Hanpuvep, oGosnavendom 0,002, paccympaeM Tak: npH e

1) VlHomy yuTaTeno NMOKameTEs, GBITb MOMET, HENOMYCTHMBIM CUH-
TaTb HaKJOHHYI0 AB pasuolo nepnenauxyiaspy AC. IloyuutenpHo mo-
aTOMy yGemuTbCs, Kak Mana, pasHuua B pauHe AC u AB, xoraa BC
cocraBaser, Hanpumep, 0,01 or AB, Tlo rteopeme Iludaropa umeewm:

ACE= / AB— (%%) * = Y/ 0.9999AB% = 0,99995AB.

Pasuuua B paune cocrasiaser Bcero 0,00005. Jst mpuGiuKeHHHX BpYY-
cineunit mono6HOH OmMHOKOR MOXKHO, KOHEUYHO, mpeHe6peyb.
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AYTH, paBHOH —5—17 paguyca, yron cocrasaser 1° (cM, crp. 82);

Kaxoii ke yroa coorserctsyer ayre B 0,002 paguyca? Haxomum
€ro BeJHYHHY X M3 MpPOIOPIUUH

x:1°=0,002:517, oTkyma = 0,002 57 =0,11°,
T. €. oxoino 7',

Ha *Xene3HOmOpOXHBIX MyTAX HOMNYCKAITCS JIHIIb BEChbMd Ma-
NLie YKIOHH. Y Hac ycTaHosieH mnpegeabHuit yxiaod B 0,008,
1. e. B rpaxycioii Mepe 0,008 X 57 — menee 1/,°: a10 HdHGONDL-
umit ykaoH, Tombko mias 3axaBkasckoff wene3Hod Xoporu mormy-
CKAaIOTCA B BHJIE HCKJIOYeHHsd ykioun xo 0,025, coomercmyxoume
B rpaaycuoi mepe moutn 11/,°,

Cronb He3HAaunTe/NbHBIE YKJOHH COBEpPIUIEHHO HE 3aMeyaioTCs
Hamu, Ilemrexom HauWHaeT OLUIYyUIATh HAKJIOH IIOYBBI MOJK CBOHMH
HOTaMH JHIIb TOTJA3, KOrJAa OH mpeBwumaeT !f,,: 3TO OTBeuaer

B TpaaycHo# Mepe g%, T. e, oxono 21/,°,

[poiins 1m0 XenesHOROpOKHOMY HYTH HECKOIBKO KH/IOMETPOB
H 3aMHCaB 3aMeYeHHHIE NPH ITOM 3HAKH YKJIOHA, BHl CMOXeTe BH-
YHC/IHTb, HACKOJBKO B OOLEH CIOXHOCTH Bl MOJHSJINCH HJIH OITy-
CTHIHCH, T. €. KaKOBa pa3HOCTh BHICOT MEXIY Ha4YaJbHBIMH H
KOHEYHbLIMH HYHKTaMH.

3anauya
Bul Hauaiu mporysKy BIOJb MOMOTHA XKe/e3HOH JOPOTH Y CTO/-
0,004
OHKa CO 3HAKOM NMONBEMA —-— H BCTPETHIH Jajnee CleAyloulHe

153
3HAKH:
mromiafkal) meabeM  HOAbeM  INONIAJka  INageHHe
0,000 0,0017  0,0032 0,000 0,004
60 84 121 ° 45 °’ 210 *

[porynky BbH KOHYWIM Y OYepeqHOTO 3HAaKa YKJOHa. Kakoi
HNyTb BH NPOLUIM W KAaKOBA PAa3HOCTb BHICOT MEXIY IEpBBHIM H MO-
CHAeqHHM 3HAKaMH?

Pemenne
Bcero mpoiineno

153 -} 60 - 84 - 121 -+ 45 - 210 =673 .

1) 3nak 0,000 osHayaeT ropH3OHTAAbHEIA YUaCTOK Iy TH (KIIOLAAKY>).
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Bol nomHsiiHCh Ha
0,004 X153 —l— 0,0017 X 84 -}-0,0032 X 121=1,15 .,

a ONMyCTWINCh Ha
0,004 X210 =0,84 &,

3HAYHT, B OOULEH C/AOKHOCTH BHl OKAa3aMiCh BHIIE HCXOXHOH TOYKH

Ha
1,15—0,84 = 0,31 =31 ch.

Kyun meGHs

Kyun mie6us mo kpasM moccedHO#f KOpOTH TaKke Mpexcra-
BASIOT NpPEXMET, 3aCAYXKHBAIOUIMA BHUMAaHHA <reOMETPAa Ha BOJb-
HOM BO3ayxe». 3amaiiTe BOMPOC, KaKOA 00'beM 3aK/II0YaeT Jiexa-
uiag mepejy BaMH Ky4a,——M BH IOCTaBHTEe ce6e TeOMEeTPHYECKYKD

4“

" u'”“d’ﬂ,., ll' o

‘, e- aﬂf?’y ot d
R f?“.ﬁmt,;v;é;‘w& ;
= i

===
__5‘—- = ===
—

Puc. 82. K sanaue o kyue me6Hd.

3ajady, JOBONBHO 3aMHCIOBATYI0 JJIA Ye/lOBeKa, HPHBHKIIETO
Npeoxo/ieBaTh MaTeMaTHYeCKHe TPYIAHOCTH TONbKO Ha Oymare i
Ha knaaccHo#t mocke. Ilpumercs BHuMCANTL OGBEM KOHYCa, BHCOTA
H paguyc KOTOPOTO HEXOCTYNHH JIsi HEMOCPeACTBEHHOTO H3Mepe-
Hug. Huuro He Memaer, omHako, ompeenuTh MX BeJAHYHHY KOC-
BeHHbIM 0Opa3oM. Pamuyc BHW Halizete, u3MepHB pyJeTKOH nan
HIHYPOM OKDYXHOCTh OCHOBaHHf H pa3jenuB!) ee paudy Ha 6,28.

Crowdee 06CTOHT ¢ BHICOTOH: mpuxoxurcs (pHc. 82) uameparn
IuHy obpasylomet AB niad, Kak XenaloT KOPOXHHE NECATHHKH,

1) Ha npaktHuke sT0 pelicTBHE 3aMEHAIOT YMHOMXK EHHEM Ha
obpartnoe uucao 0,318, ecau mmyT amamerp, u Ha 0,159, ecan xenaior
BBIYHCAHTL pPajuyc.
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obenx obpasylomux ABC cpasy (nepexkuinBas Mep:ylo JEHTY
yepe3 BepIIMHY KyuH), a 3aTeM, 3Had PaguyCc OCHOBAHHA, BhIYH-
casior Beicory BD no Tteopeme Ilugaropa. Paccmorpum mpumep.

3angaya

OxpyXHOCTh OCHOBaHHf KOHHMYecKOR Kyuu mieGus 12,1 u;
nnuHa jaByx obpasylomux 4,6 4. KakoB o6bem kyuu?

Pemenne

Panuyc ocHoBaHMs Kyun paseH
12,1X 0,159 (sMecto 12,1:6,28)=1,9 4.
Bricora paBha
Vm: 1,2 M,
OTKyZa o06beM Kyuu
5 X3,14X 1,95 X 1,2=4,5 xy0.

1
(mm B MpPEXHHX Mepax OKOJO —2—xy6. cameﬂu) .
OOGHuynble 0GbeMHHE pasMepsl Kyy u1eOHS Ha HallMX XOpOrax

COrJIaCHO MPEeXHUM JOPOXHHM [paBuiaMm Guinn PaBHbI H

11
24
% Ky0. cawenH, T. €. B MeTpHueckux mepax 4,8, 2,4 u 1,2xy0. ».

«Topapiit x0uaM»

[Mpn B3rnsae Ha KOHMYECKHME Kyud IIeOHA WIM [eCKy MHe
BCIIOMHHAETCS CTapPHHHAs JIereHJa BOCTOYHBIX HAPOJOB, PACCKa-
sannas y Ilymxuna B «CkymoM poinapes:

Yurtaa 1 rae-To,

Yro mapb ORHANKABI BOMHaM CBOHM

Benen cuectn semau 1o ropctTH B Kyuy,—
Y ropabifi X04M BO3BLICHJCH,

M nmapp mor ¢ BHICOTH C BeceJbeM 03HPaTh
M non, noxkpuThii GennMH IIATPaMH,

M mope, rae 6exaan xopabiu,

910 OIHA M3 TeX HEMHOTHX JereHX, B KOTODHX MPH Kaky-
weMcs NPaBIONOAOGHH HET M 3epHa mnpasibl. MOXHO Joka3aTh
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TEOMETPHYECKHM pAcyeToOM, YTO eciu Obl KakOH-HHOYIXb npepHuf
JECnoT B3AyMal OCYLIECTBHTH TAaxoro pPoxa 3aTeio, OH Obl1 Ou
ofeckypaxceH MH3EpHOCTbIO pe3y/jbTarTa: Nepel HUM BHICHIACH Ou
HACTOJIbKO Ka/IKasA KY4Ka 3eM/H, YTO HHKakad ¢aHTa3usd He B CHAAX
6bi1a OB pa3jyTh €e B JIereHJapHBI «TOPAHH XOIM»,

Cnenaem mnpuMepHnift pacyer. CKOJIBKO BOHHOB MOTI/IO GHTH
y zpepHero napsa? CrapuuHbie apMuH GBUIH He TaX MHOTOMHC/ICHHH,
kak B Haute Bpems. Boiicko B 100 000 yenoBek 6bi10 yxe odenn
BHYLUIITENBHO 1O YHCAeHHOCTH. O CTAHOBHMCA HAa 3TOM 4HCIE, T. e.
npumem, 4to xoiaM cocrtasuwiaca u3 100000 ropcreit. 3axsature
caMyio 6ONbLIyI0 TOPCTh 3eM/IH H HACHIIBTE B CTaKaH: Bbl He Ha-
NOHHTE €ro OXHOI0 TOPCThI0. MBI mpHuMeM, YTO TOpCTh APEBHEro

1
BOMHA PAaBHAJIACh MO 00BEMY 54 (xy6. om). Orcioma onpege-
nsercss o6beM xo/ama:

£+ 100 000 =20 000 x.y6. o0 =20 xY0. .

34a4dT, XO0/dv NPACTaBAsA] COGOI0 KOHYyC 06beMOM He Gonee
20 xy6. m. Taxoit ckpoMHHEi o0GbeM yxe pasodaposbiBaer. Ho
6yxeM HPOXOMKATH BHYHC/AEHUS, YTOOH ONpeNe/NuTh BHICOTY XO/MA.
Jlnsg 3TOTO HYXHO 3HAaTh, KaKOH YroJ COCTaBIAOT 0Gpasyiolue
KOHyca € €ro OCHOBaHHeM. B HaileM c/yyae MOXeM NpPHHATB €ro
PaBHHIM YIJy eCTECTBEHHOTO OTKOca, T. e. 45°: Goiee KpyThx
CK/IOHOB He/Mb3d JONMYCTHTb, TAK KaK 3eMias OyZET OCHIAThCcA
(npaBpononoGuee Ob/IO GH B3fITHh Jaxe 60jee MOMOTHH YKJIOH, Ha-
npumep mnonytopHui). OcraHoBuBmMChE HA yriae B 45°, 3akmo-
YaeM, YTO BHICOTA TAaKOTO KOHyCa paBHAa PANUYCy €ro OCHOBAHHA;

C/1e0BaTe/bHO,

mx3
20— 3

3 sam
xX= ]/gq=2,4 M.
T

Hamo o5mamate GorateiM BOOOpaweHHeM, YTOGH 3eMISHYIO
Kydy B 2,4 4 (11/, YenoBedyeckux pOCTa) Ha3BaTh <«TOPIABIM XOJI-
moM». Crenas pacyer njas ciayyas DOJAYTOPHOTO OTKOCA, MH MO-
nygain Ghl emie Golee CKPOMHHIM pe3yiabTar.

Y Artunnu 6HUI0O caMOe MHOTOYHC/IEHHOE BOMCKO, KaKoe 3Hal
npepunft Mup. Hcropuxn ouesuBaior ero B 700000 uenosek.
Ecau 66l Bce 9TH BOMHH YyYacTBOBa/lH B HACHMAHMM X0/IMa, o6Gpa-
J0Bajach OBl KydYa MNOBHIIIE BHIYHC/IECHHOM HaMu, HO HE OYeHb: TaK
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KaK o6beM ee Owa 6ol B ceMb pa3 Gonblue, 4eM Hamed, TO

BHCOTa NpE¢BHIIANAa Obl BHLICOTY Haumlell Kyd4H BCero B 13/ 7, 1. e
B 1,9 pasa; ona pasusanach 66l 2,4 X 1,9=4,6 #. CoMHuTE/bHO,
yTOGH KypraH MoJOOHEIX Pa3MepOB MOT YIOBAETBOPHUTDH YecCTON00HE
Atnnnsl.

C Takux HeGOJbUIMX BO3BHILIEHHH JIETKO OBUIO, KOHEYHO, BII-
KeTh <J0N, TOKPHTHH GeNbMH IIATPaMH», HO 0603peBaTh MOpe
OLIO BO3MOXKHO pasBe TO/NbKO, €CAH JeN0 NPOHCXOAW/IO HeBAa-
aexe ot Oepera.

O ToM, KaK Jajexo MOXHO BHIETb C TOH WIM HMHOH BLICOTHI,
MH nobecefyeM B mecToif raase.

Y AOpOKHOTO 3aKpyIJEHHS

Hu miocceiinasi, Hu iene3Has HOPOTH HHKOTZA HE 3aBOPAuH-
BalOT KPYTO, & NEPEXOAST BCETAA C OXHOTO HANpaBJIeHHA Ha JApY-

Puc. 83. IlopoxHoe sakpyrieHue.

roe naaBHO, 6e3 mepeqoMoB, ayro#l. Jyra 9Ta OOHYHO eCTh YacTb
OKDYMHOCTH, Paclo/NOXeHHas TaK, YTO MPSMONHHEHHHIE 4alTH JO-
pora enywar kacaTeabHuMu x Hedl, Hanpumep, na puc. 83 mps-
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mple yuyactku AB u CD popori coeguHednl ayrolo BC rak, 4to
AB n CD xacaiotcs (reomeTpHyeckn) 3Tod xyrn B TOuKax B 1
C, T. e. AB cocrasiser npamoft yroa ¢ pazsuycoM OB, a CD —
Tako#t ke yroa c¢ paguycoM OC. Jdenaercsi 3TO, KOHEYHO, A
TOro, 4YTOGH MyTh INVIABHO IMEPEXOAWT M3 MNPIMOrO HANpPaB/ECHHS
B KpPHBYIO 4acThb H 06GpaTHO.

Paxnyc mOpomHOro 3aKpyriieHus OOHIKHOBEHHO Gepercs BecbMa
60/bLIOH — HA Ke/Me3HBIX Joporax He MeHee 600 .z; HanGonee e
OOBIYHLIA paguyc 3aKpyI/eHHs Ha [JIaBHOM e/N1e3HOLOPOXKHOM
nyti — 1000 u gaxe 2000 az.

Paguyc sakpyriaenus

Cros 61M3 omHOTO M3 TaKHX 3aKpyrienudf, Moriu GH BH
onpejeNuTbh BeIWYHHY ero panuyca? OTO He TaK JIerko, Kak
HaliTH paguyc Xyru, HayepyeHHo#t Ha Gymare, Ha ueprexe zmeno
[pOCTO. Bl MPOBOZMTE JBe MPOM3BO/IBHHIE XOPAW M M3 CepeiuH
UX BOCCTaB/IfeTe MEpNeHIHKYISApL: B
TOYKE HX MepecedeHHs JeXHT, KaK H3-
BECTHO, LEHTP MXYrH; pacCTOSHHE €ro
OT KakoH-1H60 TOUKH KpHBOH H eCTh
HCKOMasd IJIMHA pajguyca.

Ho cmenats nomoGHoe e mocTpoe-
HHE Ha MECTHOCTH G6hulo Obl, KOHEYHO,
oYeHb HEYJOGHO: BeAb IEHTP 3aKPyr-
JleHus] JIKHUT B paccTosiiuu 1—2 xu ot
JOpPOTH, 3a4acTyl0 B HEZOCTYNHOM Me-
cre. MokHO G6bZIO Ghl BHITONHHTE MO- Puc. 84. K suuHcienuio
CTPOEHHE HA [UIaHe, HO CHATh 3aKpyTiae- PaZMyCa 3aKpyrAEHHS.
HES HA IVIaH — TOXe Heserkas pa6ora.

Bce ot 3atpyndenns ycTpaHsioTCS, eCanm NPHOETHYTh He K
NOCTPOEHHI0, @ K BHIYHC/AEHHIO pazuyca. Las 3TOro MOXHO BOC-
M0/1b30B3ThCA ClAeAyIOMUM puemoM. Jonoanum (puc. 84) MuicnesHo
Byry AB sakpyriaesus n0 okpywxHocTH, CoeZuHMB NpPOH3BOAbHLIE
toukn C B D pyru sakpyriaesus, uamepsey xopay CD, aTaixe
«crpeaky» EF (t, e, sucory germenta CED). ITo stuM msym
HaHHBIM YXe HeTPYNHO BHYHCANTR HCKOMYIO Haudy paauyca. Pac-
cMatpusast mpgmpie CD u guameTp KPyra Kax repecexarQuiuecs
XOpAHl, 0603HaYNM JJAHY XOpAbl 4Yeped @, AMUHY CTPeIKH 4epes
k, pamuyc 4yepes R; umeem:

2
& =h(@R—H),
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OTKyna
a2
2 —oRR—P,

I HCKOMEI pazuyc 1)
__at-4n
R=—pr—.
Hanpumep, npu ctpeake B 0,5 % u xopae 48 4 ucKOMBIA pamuyc

AR 44X05
R————§>—<—6,5—'-—580 M.

10 BHUMC/IEHHE MOXHO YIPOCTUTb, €CAH CYHTaTh 2R —#A
paBHbiM 2R — BONBHOCTD MO3BOJMTENbHAA, TaK KaK A BecbMa Mano
no cpapHeduio ¢ R (Beap R — COTHH MeTPOB, a £ — eXHHHIMH HX).
Torza monyuaercs BecbMa ymoGHas IS BhHYHMCHAEHHM NPHOIHMeH-
Hasf Qopmyna

a2
R= 87"

IpumeniB ee B cefiyac paccMOTPSHHOM C/lyyae, MH MOMyYHIH OH
Ty Ke BeIHYHHY
R =—1>580.

Bbiudc/aHB A/MHY pajuyca 3aKpyr/iedus H 3Has, KpoMe Toro,
4TO IeHTP 3aKPYr/eHHs HAXOAUTCH Ha MEepHeHAHKYAAPE K cepeluHe
XOpABl, Bl MOXeTe NPHOMH3UTENbHO HAMETHTh M TO MeCTo, Tie
JOMKEH JewaTh LEHTP KPHBOH 4acTH JOpPOTH. ‘

Ecnu Ha gopore y/moweHH pesibCH, TO HAaXOXIEHHE pajHyca
3aKpyr/ieHus ympouiaercd. B camom nene, HarsHyB Bepesky Mo
KacaTeNbHOH K BHyTPeHHEMY peibCy, MB IOly4aeM XOpAy IyrH
HApYMXHOTO peibca, CTpenxa Kotopo#t £ (puc. 85) paBHa mmHpuHe
konen — 1,52 x. Paguyc sakpyriesus B TakOM caydae (eciu @ —

1) To ke MOTJIO GRITh MOAYHYEHO H HHBIM NMYyTEM — M3 NPAMOYTOJb-
Horo tpeyroabuuka COF,rae OC=R, CF=—2‘Z, OF=R—h.
ITo teopeme ITudaropa
2
R=R—1+(5)
OTKYyZa
2
Re=R:—2Rh-+K -+,

a4
R=—gg—-
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JJIMHA XOPZbl) paBed NPHOTHKEHHO

a? a?
R= 81,52  122°

Mpu a=120 & paanyc 3axkpyriaeuus pases 1200 s 1),

Puc. 85. K BH4MCAEHHIO pajHyca KelNe3HOAOPONKHOTO 3aKpYrieHHsd
JlHO okeaHa

OT ZOpONHOTO 3aKPYIVIeHHS .K JHY OKeaHa — CKadoK Kak
GYyATO CJIMIIKOM HEOXHIAHHHA, BO BCSKOM Cly4ae He cpasy ro-
ustHeil, Ho reomerpusi cBi3miBaeT o00e TeMHl BIOJHE eCTECTBEH-
HhiM 06pa3omM.

Peub uaer o kpHBH3He AHa OKeaHa, O TOM, Kakyio ¢opmy OHO
MMEET: BOTHYTYIO, IUIOCKYI0 HJH BHmykaylo. MuoraM, 6e3 comue-
HHUfl, MOKAXETCd HEeBePOATHHM, YTO OKeaHbl NpPH OTPOMHOH CBOel
rnyGuHe BOBCE HEe NPEACTABISIOT Ha 3€MHOM Iape BIAJAHH; Kak
ceifyac yBMZMM, HX JHO He TOJAbKO HE BOFHYTO, HO Jaxce BHUIYKJO.

) Ha mpakTuke cmoco6 STOT mnpeiacTaBiaseT TO HeyAO6CTBO, YTO
BBuAY 6OALUIOrO pajuyca 3aKpyriaeHus BepeBKa AAd XOPAN TpeSyercd
oueitb AJAHHHAsL
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Cunrast okead «6e310HHBIM 1 6e36pexHbIM», MH 3a0HIBaeM, YTO €ro
«6e36pEeXHOCTh> BO MHOTO COTEH pa3 6o/blle ero «Ge3JOHHOCTHS,
T, e. 4YTO BOAHasd TOMIIA OKeaHa NPESACTaBAdeT cOGOI0 JNaNeKo
npocTHpaouica CcnAo#, KOTOPHIH,
8 KOHEYHO, TOBTOPSeT KPHUBH3HY Ha-
nief MaaHeTHl,
¢ BospMem 11 mpuMepa Arnan-
THYecku# oxead. llupuHa ero 6im3
9KBATOPA COCTAB/SIET TPHMEPHO Lie-
CTYI0O YaCTb MOJHOH OKPYKHOCTH.
A Ecmu kpyr puc. 86 -—sksaTop, TO
ayra ACB wusobpaxaer BOAHYIO
cKkaTepTh AT/IaHTHYECKOTO OKeaHa.
Ecmn 6n gHO ero GH/IO IUIOCKO,
To raybuna pasHsiiace On CD,
Puc. 86. [Mnockoe au muo y CTPenke nyrn ACB. 3uas, uto nyra

1
oKeaHa? AB== ¢ OKPYXHOCTH M, Clei0Ba-

TenbHo, xopia AB ecTb CTOpPOHA MPABHIBHOTO BIHCAHHOTO LIECTH-
yro/bHHKa (KOTOpas, KaK H3BeCTHO, paBHa pamuycy R Kpyra), Mul
MoxeM BbuHcANTh CD wn3 BhiBeneHHOH panbiie GopMyan Ans
JOPOXHBIX 3aKpyT/AEHUMH:

a? a?
R-—ﬁ , OTKyZIa h'—§§‘
BHafi, yT0 @ = R, monyyaeM X1 JAHHOTO CIyyas:
h= -I—;-.

IMpu R=—06400 xx umeem:

Hrak, 4T06H AHO AT/IaHTHYECKOTO OKeaHa GHI0 IMIOCKO, Hau-
Goabuiasi ra1y6uHa ero momkHa 6bi1a 6w mocturath 800 #m. B nefi-
CTBUTE/NBHOCTH Xe OoHa He gocturaeT H 10 xu. Otcloma npsaMo#
BBIBOX: AHO 3TOTO OKeaHa TMPeXCTaBAfeT 1O o6uied ceoel gopme
BBUIYK/IOCTh, JIHIIL HEMHOTO MeHee MCKPHBJIEHHYIO, YeM BHIIYKAOCThb
ero BOJHOH T/anH.

D10 crpasenuBO M MK JAPYTHX OKEaHOB: JHO HX TMPeACTa-
BAseT cOOOI0 HAa 3eMHOH MOBEPXHOCTH MECTAa YMEHbIIEHHOHN
K pHBH3HH, IOYTH He Hapymas ee obuiel mapoobpasHolt GopMH.

Hama copmyna s BbYECAEHHS pPaluyca KPUBH3HH JOPOLH
MOKaskIBaeT, 4To, YeM BOAHHHA OGaccefiH o6mupHee, TEM HHO €ro

a?

BHIyK/Mee. Paccmatpusas QopMyny h=§1—i” MH NPSMO BHIHM,
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4TO C BO3PaCTaHHEM WIHDHHB @ OKeaHa WIH MOps ero ray6una %
BOmKHA, — 4T00H JHO GHUIO IIOCKOE, — BO3PACTaTh OueHb GHCTPO,
NpONOPIHOHA/ILHO KBAJpaTy WIHPHHH @. Mexay TeM mpn mepexone
OT HeGoMbIIMX BOMHHIX OaccefiHoB Kk Gonee OGWIHPHBIM TyGuHA
BOBCE HE BO3pacTaeT B TaKOH crpeMuTeNbHOH mporpeccun. Oxead
uipe MHOrO Mops, ckaxaM, B 100 pas, HO r1yGxe ero BOBce He
B 100X100, 1. e. B 10000 pa3. ITo3TOMy CpPaBHHTEILHO Mel-
kie OaccefiHbi HMMeIOT JAHO GO/ee BIABIEHHOE, HEXEIH OKeaHHl.
Jino YepHoro mops Mexay KprimoM u Mano#t Asueil He Bhinykio,
KaK y OKeaHOB, Hae # He IJIOCKO, a HECKOJbKO BOTHYTO. Boz-
Has TI0BEPXHOCTb 3TOTO MOPSI MPEACTABAAET AYTY NMPHOIHIUTENBHO
B 2° (Tovmee B %6 JIOMI0 OKPYKHOCTH BeM.rm). Tny6una Yep-
HOrO MOpsl IOBOJILHO paBHOMepHa W paBHa 2,2 xx. [lpupaBHuBas
B NAHHOM CJaydae JHyry Xopae, MNOJAyyaeM, 4TO Jas 06jafaHust
IIOCKHM JHOM MOpe STO IOMKHO ObI0 OBl MMeTh HanGoJbLIYIO
rayOuny

40 0002
1702 X 8R
3uaunt, nefcreurenphoe AHo YepHoro Mops sexut Gonee ueM Ha
kunometp (2,2—1,1) nmie BooOpaxaeMOH INIOCKOCTH, HPOBe-
AEHHOH Yepe3 KpaliHHe TOYKH €ro NPOTHBOMOJOXKHBIX GEperoB, T. €.
npencTaBIgeT co00l0 BMNAXHHY, a HE BHEIYKIOCTD.

h=— =1,1 xn.

CyumecTByoT Jin BOAfHBIE IOPHI?

BuiBemenHas patee GOpMyna Ijis BEYHC/ICHHA PaAUyca KPHBH3HEI
IOPOXHOTO 3aKPYTJIEHHS MOMOXET HaM OTBETHTb Ha STOT BONpOC,

[pensinymas 3amaya yxe NMOATOTOBHIA Hac K oTeery. Bonas-
Hble TOPH CYLECTBYIOT, HO He B (H3HYECKOM, & B reOMeTPHYECKOM
3HaYeHHH STHX cJ0B. He To/NBKO Kaxmoe MOpe, HO Jake Kaxjpoe
03epo INpejCTaBAgeT COGOI0 B HEKOTOPOM pOJAE BOASAHYIO TODY.
Korma Bul croute y Oepera osepa, Bac OTHelfieT OT NPOTHBOIO-
noxHON TOYKH Gepera BOXHAA BHIMYKJOCTh, BHICOTA KOTOPOH TeM
Gonpure, yeM 03epo Lmpe. BHICOTY 5Ty MBIl MOXEM BHIYHCIHTD:
13 ¢opmyst R=% HMEeM BeNIHYHHY CTpelKH A== ;—;; 3aech
a—paccTosiHne Mexay OGeperaMd 1O mnpsAMOHR JIHHHH, KOTOpPOe
MOXKEM TPHPABHATH LIMPHHE o3epa (xopay — zyre). Ecau ata mm-
puHa, ckakeM, 100 x#, TO BHCOTa BOAAHOH «TrOpH»

— 10000

8 XX 6400
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BoasHas ropa BHYWMTeNbHOH BHCOTHI!

Jawe HeGosnpmoe 03epo B 10 44 MMPHHE BO3BHILIAET BEPLIHHY
¢BOEH BHINIYKNOCTH Haj mpsmod muHmedt, coexunsiouieft ee Gepera,
HA 2 M, T. €. Bbile 4eJI0-
BEYECKOTO POCTa.

Ho BnpaBe /u Mbl HA3H-
BaTb STH BOXHHE BHIIY-
KJOCTH <ropamu»? B ¢usn-
YECKOM CMHIC/IE HET: OHH
He MOXHMMAIOTCS Hajl ropH-
30HTAJIHOH NOBEPXHOCTBIO,
3HAYHT, 9TO paBHuHH. Ouu-
6GOYHO AyMaTb, YTO MpsiMas
AB (puc. 87) ectp ropu-
30HTaNbHAs JIMHHA, HAI KO-

Puc. 87. «Boasinas ropas. TOpO# MOJHUMAaeTCd JHyra
ACB. TopusontanpHas au-
Hus 31ech He AB, a ACB, coBnagaionasi co cBOG0HOR NOBEPXHOCTHIO
crioxofiiod Boawl. [lpamas e ADB — Hak/IOHHas K TOPH3OHTY:
AD yxOIMT HaKJIOHHO BHH3 MOJ 3€MHYIO MOBEPXHOCTb JO TOukH D,
ee rayGOoyaliiiero myHKTa, H 3aTeM BHOBb NMOIHHMAeTCS BBepX,
BHIXOXA W3-mop 3emuu (wm Boan) B Touxke B. Ecan 6n Bromb
npsiMod AB Gbui  npoaoXeHsl TpyOul, TO WIAPHK, MOMeELLEHHbIH
B Touke A, He yaAepxaiaci OH 3Xech, a ckaTmiacs OH (Korxa
CTeHKH TPYyOH T/IaAK#) OO TOYKH D M OTCIOHA, Pa3OTHABIIHCH,
B36exan Ol K TOuYke B; 3areM, He YZAepkaBHIMCh 3LeCh, CKa-
THACA Ob K D, moGewan 66 no A, CHOBa CKaTwiacs GH M T. I.
VineanbHO riamkuil INapuK MO HIeadbHO riajaKoH TpyGe (mpuTOM
ApH OTCYTCTBHM BO3AYyXa, MEILAIOMIETO MABUMEHHIO) Kartaacd Ou
TaK TyAa H 0OpPaTHO BeYHO...

Hrak, xors raasy kawercs (puc, 87), uro ACB—ropa, HO
B (u3nveckOoM 3HaYeHHH CJIOBAa 34eCh — pOBHOE MecTo. I'opa —
€CJIH XOTHTE — CYLIECTBYET TYT TOJbKO B F€OMETPHYECKOM CMBICIE.




TJIABA TIAATAY

NOXOJHAAA TPUFOHOMETPHSI BE3 $OPMY.JI
H TABJIHI]

Buiuncaenne cunyca

B oToit rmase GyjeTr moKa3aHO, KaK MOXHO BHIYHCAATB CTO-
pOHH TPEYrOJbHUKA C TOYHOCTBIO IO 2%/y W YrAW € TOYHOCTHIO
1o 1°, nonb3ysich OXHMM JMUIB NOHATHEM CHHyCa H He npuberas
Hn Kk TabmuuaM, Hu K ¢opmynam. Takas ynpouleHHas TPHIOHO-
MeTpusi MOXET I[PHIOJHTbCA BO BpeMsi 3aropojHoHf IpOTyJKH,
KOrAa Tabauu nox pykod uer, a ¢opmyas momysabuTe. PoGuu-
30H Ha CBOEM OCTpoBe MOr OBl YCHMEmIHO MO/b30BAThCA TaKOX
TPHrOHOMETpHEH.

Wrak, BoOGpa3ure, 4TO BH e€lle HE INPOXOAHIH TPUTOHOMET-
pHH HIH e 3a0nnu ee Ge3 OCTATKA,—— COCTOAHHE, KOTOPOE HHBIM
W3 uMTaTened, BEepOSITHO, HeTpPyHHO cebe npexncraBuTb. Haunem
3HaKOMHTbCS ¢ Heli ceizHoBa. YTo Takoe cuHyc ocrporo yriaa?
310 — OTHOLIEHHE MPOTHBOJEKAIIEr0 KATETA K THIOTEHY3e B TOM
TPeyrojipHUKe, KOTOpHH OTCekaeTcs OT yria MNepHeHIHKYASpoM
K onHOA u3 ero cropod. Hampumep, cuayc yraa a (puc. 88)

BC ED D'E’ (o
eCTh 5, WM 75, WM -7, e
BC/IENCTBHe 1MOA00HS 00pa30BaBLIHXCA 3AEChb TPEYIONbHHKOB BCe
9TH OTHOLUEHHS PaBHH OJHO JIPYTOMY.
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UeMy e paBHB CHHyCH pasadudbix yraos or 1 go 90°?
Kak yssaTte 3T0, He uMes mox pyko’ TaGmuu? BecbMa mnpocro:
HAJZO COCTAaBHTb TAGNHLy CHHYCOB caMoMy. OTHM Mbl celyac
H safiMeMmcd.

Haunem ¢ Tex yIjOB, CHHYCH KOTOPHIX HAaM W3BECTHH H3
reometpun. Jto, npexnae Bcero, yron B 90°, cmayc Koroporo,
oueBuano, paser 1, 3arem yron B 45°, cusyc KOTOPOrO JIETKO

Boiyncaute 1o Iludaroposoit TeopeMs; OH paBeH K,}, T. €.
4 D’
8
/Mi
8E e 4 c

Puc. 88, Uro taxoe cuHyc octporo yraa?

0,707, danee nam wu3mectred cunyc 30°; Tak Kak Karer, Jexa-
Wi MPOTHB TAKOTO YI/ia, paBeH IMONOBHHE THIOTEHY3H, TO CH-
Hyc 30°=1/,.

HMrax; Mbl 3HaeM cuHychl (W1H, Kak NMPHHATO 0603Ha4aTh, sin)
Tpex yriaos

sin 30°=0,5,
sin 45° =0,707,
sin90°=1.

droro, KOHeYHO, HEZOCTATOYHO; HEOGXOIMMO 3HATH CHHYCH H
BCeX MPOMEXYTOYHBIX YIJIOB IO KpaiHed Mepe uyepe3d Kaxawiii
rpagyc. Ja1d oueHb MaikIX YI/IOB MOXHO HPH BHIYMCIEHHH CHHYCa
BMECTO OTHOLIGHHS KaTeTa K THIOTeHy3e Oparh Ge3 OO/bIIOH
MOTPEIHHOCTH OTHOIIEHHE IYTH K pamuycy: M3 puc. 88 (cmpasa)

e N’

BC BD
BUIHO, YTO OTHOLICHHE ——5 Majd0 OTJIHYaeTCA OT OTHOUICHHA —&- .

AB AB
IMocnenuee e merko Beluucautb, Hampumep, ana yraa B 1°
Ayra Bng;é—’g H, C/IeL0BATENbHO, Sifl 1% MOKHO MPUHATH PABHBIM
20R __ ©
3'567?_1—8'6_0’0”5'
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Taxum xe 0o6pa3oM HAXOMUM:
sin 2°=0,0349,
sin 3°=10,0524,
sin 4°=0,0698,
sin 5°=10,0873.

Ho nano yGenutbes, KakK Janeko MOXHO MPOAO/KATH ITY
TabMuyuKy, He Aenast Goabuiof morpemHocTH. Ecam 6nl MH BhIUHC-
JAuIM 1O TakoMy cmocoGy sin 30° To moayunnu 6w 0,524
BMecto 0,500; pa3umma Oniia OW ywme BO BTOpoH 3Hayamieh

24 50
uuppe, M NOTPEMHOCTh COCTABASNA Obl gon, T. €. OKOIO [o-

Ato yepecyyp rpyGo maxe NI
HeTpedoBaTebHOH IOXONHOH TPH-
roHoMeTpud. Yto6n HaHTH Tpa-
HHILY, 10 KOTOPOH N03BO/IUTE/b-
'HO BECTH BBIYHCJIEHHE CHHYCOB IO
YKa3aHHOMY TNpPHGIUKEHHOMY CIIO-
cofy, mocrapaeMmcs HaliTH Tounbim A
npuemom sin 15°,  Jlas  sroro
BOCIONb3yeMcq  CHeNYIOWUM He
0CO5EHHO 3aMEIC/IOBATHIM MOCTPOL-

nueM (puc. 89). Ilyctp sin 15°=%%. Hpoxomxum BC Ha pas-
HOe paccrosinue mo Toukk Dj coexunuM A ¢ D, Torma monydum
IBa paeHbix Tpeyroasuuka: ADC u ABC, u yron BAD, pas-

Heit 30°, Omnyctum va AD neprnenmukynasp BE; oGpa3syercd nps-
MoyroneHui# Tpeyrombiuk BAE ¢ yraom 30° (<C BAE), Torza

BE_.AB. Hanee muuncisem AE wu3 TpeyroasHuka ABE mo

Puc. 89. Kak Bbluucantsb sin 15°2

TeopeMe l'Iucparopa.
AF2—AB? — (AB) =—3—AB3;

AE—_—_V”_.O 866 AB.

3uayur, ED=AD — AE=AB—0,866AB=0,134AB. Te-
nepb u3 Tpeyronpanka BED Buunciasem BD:

BD?*=— BE?-|- ED? = (42?-)” -1 (0,134AB)? = 0,268A45%;
BD=V0,2684B%—0,518AB.
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IMonosuna BD, 1. e. BC, pasna 0,259AB, cienoBaTenbHO, HCKO-
Mbiff cHHYC
BC __0259AB
AB™ TAB
310 — Tabauynoe 3Havenue sin 15°, ecan OrpaHMYUTBCH TPEMs
snakamu. [lpuGamkeHHoe e 3HayeHue ero, KOTOPOE MBI HalLIH
6u 10 mpexHeMy cnoco6y, passo 0,262. ComocraBass 0603Ha-
yeHus

sin 15° = =0,259.

0,259 u 0,262,

BHIMM, YTO, OTPAaHHUMBAfACh JBYMs 3Hayaumu nudpamu, MH
nonyyaem:

0,26 u 0,26,

T. €. TOXAECTBeHHble pe3yabTaThl. Ommnbka npu 3ameHe Gones
1
1000 *
1. €. okono 0,49/,. D10 morpewIHoOCTh, MO3BOMUTENbHAA NI I10-
XOIHHX PACYeTOB, H CJEXOBATENbHO, CHHycH yraoB or 1 ;o 15°

MH BOPAaBE BHIYHCAHTL MO HalleMy NPHOIHNKEHHOMY CHOCOOY.

HOns npomexytka or 15 10 30° MW MOWeM BHYHCISTH
CHUHYCHI TIpH noMoIi nponopuu#i. Bynem paccyxnars Tak. Pashnna
mexcay sin 30° u sin 15° pasma 0,50—0,26 =0,24. 3uauur, —
MOXEM Mbl JAONYCTHTb, — NPH YBENHYEHHH yrJa HA KaxAu# rpa-

toysoro 3naveund (0,259) npubmnxesunm (0,26) cocrapaser

1
AyC CHHYC €ro BO3pacTaeT NpHMEpPHO HA -« aTol pasunge, T. €.

15
a%:0,0lG. Cr1poro rosopsi, 3T0, KOHEYHO, HE TaK, HO OT-

CTyIIeHHe OT YKa3aHHOr0 MpPaBHIa OOHAPYXHBAETCH TOMbKO
B TpeTbeil 3Havaniell yudpe, KOTOPYI0 MH BCe PaBHO OTGPAchiBaeM.
Wrak, npubasnsia nocneposatensto no 0,016 x sin 15°, moAyunm
cunycw 16°, 17°, 18° u 1. a.:

sin 16°==10,26 -- 0,016 = 0,28,
sin 17°=10,26 -} 0,032 =10,29,
sin 18°=10,26 -}- 0,048 = 0,31,
sin 25°=0,26-}-0,16=0,42 u . A.

Bce 9TH cHHyCH BepHb B NEPBHX JABYX JeCATHYHHIX 3HaKax,
T. €. C JOCTaTOYHOIO JUIi HAIUHX le/led TOYHOCTbIO: OHH OTJIH-
4alOTCA OT HCTHHHBIX CHHYCOB MEHEE YeM Ha MOJOBHHY eAHHHILI
nocaegueit nudpul.
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Takum xe cnoco6oM MOCTYNAIOT NPH BHYHAC/ICHHH YIVIOB B IPO-
MexyTkax Mexay 30 u 45° Passocts sin45°—sin30°=
=0,707 =—0,5=0,207. Pazgenns ee Ha 15, umeem 0,014.
Oty Bennunny Gylem npu6aBiAsTh MOCAEAOBATENbHO K cuHycy 30°;
TOTAa MOJIYYHM:

sin31°=0,5-}0,014=0,51,
sin 32°=0,5-}- 0,028 =10,53,

5in 40°=0,5--0,14=0,64 u 1. .

Ocraercss HalTH CHHYcH OCTpHX yraoB Goabuie 45°. B 3rom
nomoxer HaMm Ilndaroposa rteopema. Ilyctb, Hampumep, Mmbl ie-
naeM Ha#itn sin53°, T. e. (puc. 90)

BC g
OTHOWIEHHE —rp . Tak kak yron B=
==37° TO CHHYC ero M MOXEM Bbl-
YHCANTD N0 NpPenLAYUIEMY: OH paBeH
0,547X0,014=0,6. C npyroit
‘ Ac
AB”’
= 0,6, orkyma AC=

37°

CTOPOHEI, MH 3HaeM, 4TO sin B=—=
AC
AB
=0,6 X AB. 3uaa AC, nerko Bhuuc- 3°
autb BC, 310T OTPe3oK paseH A c

VABt—AC:=V AB"— (0,64AB)2— Puc. 90. K Bugncneﬂmo
— ABYT—0.36—0,84B. cuHyca yrﬁga' 0JIb1IErO

Pacyer B obuieM HeTpyaed; Hag0 TOAbKO YMETb BHYHCIATH
KBaJpaTHbIE KOPHH.

Hrak,

HaBieyeHue KBaA3aTHOIo KODHSA

YkazbiBaeMbili B Kypcax anare6psl Cnoco6 H3BJ2ueHus KBaapaT-
HBIX KopHel Jerko 3abwiBaercsi. Ho MowHO o6oHiTHCH H 6e3 Hero.
B Moux y4yeGHBIX KHHrax 1O reOMeTPHH NpHBEJEH APeBHHH ympo-
LIEHHBH CrMOCO6 BHIYHC/IEHHS KBaJAPATHHIX KOpHeH mo crocoGy
nenenusi, 3gech coobuly APYrof CTapHHHHIHA cmocob, Takke Gonee
IIPOGTOH, HeXeNMH paccMaTpHBAeMbi B Kypcax aireGphl.
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IycTe Hazmo BHYHCIHTH V'18. Ou sakmouaercs mexcay 3 u 4
H, ClefoBaTe/NbHO, paBeH 3 ¢ JApo6bI0, KOTOPYI0 0603HAYNM
Jepe3 X,

Hrak,

Vi8=3-4x, orkyma 13=9-}6xt x2

KBagpar apo6u x e€CTh Manas JpoOb, KOTOPOIO B I1E€PBOM
npuO/MIDKEHHH MOKHO mpeHeGpeub; TOTHA HMEEM:

13=9-}6x, orkyma 6x=—4'u x=-§—=0,67.

3HayuT, NPHOTHXKEHHO V13=3,67. Ecim mMm xotuM  on-
pelelHTh 3HAYEHHE KOPHA ellle TOYHEe, HaNMUIEM YypaBHeHHe

V13=32/,-}y, rtae y-—-HeGOJIbmaﬂ npodb, MOJIOXHTE/NbHAS
uin oTpuuateabHai. Orcioma 13 = + ¥} y2. Or6pocus y2,

HaxoJuM, YTO Yy MNpPHOAHMEHHO paBeH — =—-0,06. Cnenosa-
y 53

TeabHO, BO BTOpOM npuGmmkennn ) 13=3,67 — 0,06 — 3,61.
Tperbe NpuUGMKEHHE HAXOMMM TEM XK€ MPHEMOM H T. X.
OGhiuHbIM, YKa3HBaeMHIM B Kypcax aareGpn CrocofoM  Mh

nam 66 ) 13 ¢ rtounoctsio mo 0,01 — rakke 3,61,

Hajfitu yroa mo cunycy

Hrak, Mu HMeeM BO3MOMHOCTb BHIYHC/IHTD CHHyC Ai0Goro yria
or 0 g0 90° ¢ mByms mecaTmunuMu 3Hakamu. HamoGHocTh B ro-
TOBOH TabGauHe OTnajaer; M NPHOAMKEHHHX BHYHCACHHH MH
BCErZa MOXEM CaMH COCTaBHTb ee, €CAH IOXeNaeM.

Ho nns pemreHnst TPHTOHOMETPHYECKHX 3aJa4 HYXKHO yMeThb
B 00paTHO — BHYWHCAATH YTAL IO JAHHAOMY CHHYCY. 31O TOwe
necnoxto. Ilycth TpeGyercs HaliTH yroa, CHHYC KOTOpOro pa-
Ben 0,38. Tax kax pmaunw#t cmiyc mewpure 0,5, TO HCKOMHIA
yron wMenbuie 30°, Ho om Gonpme 15°, tak kak sin 15°, mu
3naeM, pased 0,26. Uro6m HafiTm 3TOT yroa, 3aKMIOYAOUIMACHK
B mpoMexyTke Mexay 15 m 30°, moctymaeM kak OGBACHEHO Ha
crp. 130:

0,38 —0,26=9,12,
012 __; 50
0,016 7,5

15°4-7,5°=22,5°,
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Wrak, uckomblhi yron npubamkesso paseH 22,5°,
Hpyro#t npumep: Halith yroa, cunyc koroporo 0,62,

0,62—0,50=0,12,

012 4 o
0014 — 2:6%

30° -} 8,6°=38,6°.

HMckomuiii yron mpuGnmiendo pasen 38,6°.
Haxouen, Tperuil npumep: nafitu yrom, cuayc koroporo 0,91.
Tak Kaxk pgauwHB# cHHyc 3akalouaerca Mexay 0,71 u 1, 1)
HCKOMHIH yroa nexur B mpoMexyTke mexay 45° u 90°. Ha
puc. 91 BC ectb cunyc yraa A, ecnn BA=—1,
‘Buas  BC, nerko wafitu cuiyc yraa B: 8

AC?=1—BC?=1—0912=
—=1-—0,83=0,17,
AC=V0,17=0,42.

Temeps HaiizeM BeauyudHy yria B, cuayc 09

koroporo paseH 0,42; mnocne 9TOro JerkKo

Gyxer Halith yroa A, pasubit 90°— B. Tak

kak 0,42 saknouaerca mexay 0,26 u 0,5,
TO yron B newut B npoMexyrtke mexny 15°

n 30°. Ou onpamensiercs Tax: X
0,42 —0,26=0,16, A ¢
016 __ 400 Puc. 91. K Bbiun-
0016 1V CIEHHIO  OCTpOro
’ yraa 1o ero cu-
B=15°-}10°=25°, HYCY.

U, snauut, yron A=90°—B=90%—25°=—65°,

Mgul BHOJHE BOOPYXeHH Temeph NI TOr0, YTOOHW TpHGH-
WEHHO pelaThb TPHTOHOMETPHYECKHE 3ajayH, TaK Kak yMeeM Ha-
XONUTb CHHYCH IO yIaM H YrIH 0[O CHHyCaM ¢ TOYHOCTBIO,
JOOCTaTOYHOR I TMOXOZHBIX Iiesei.

Ho nocratouHo /M A 9TOro OZHOrO TOAbKO cHHyca? Passe
He MOHamoGsTCs HaM OCTalbHEE TPHTOHOMETpHuecKHe (yHKIHH —
kocudyc, Ttasrenc H T. JX.? Ceffuac mokaxem Ha paje NPHMEPOB,
4TO N5 Hamieff yHPOLLEHHOH TPHrOHOMETPHH MOXHO BHOJAHE OG6OH-
THCb OXHHM TO/NBKO CHHYCOM,
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Buicota CoaHua
3anaua

Tenn BC (puc. 92) ot orsecuoro mecra AB shcoroio 4,2 a2
nmeer 6,5 # mamun. Kakosa B ator moment Bhicota Connua sax
FOPH30OHTOM, T. €. Kak
Beauk yron C?

- Pemwenne

e Jlerko co06pasuth,
4T0 CHuyc yraa C pa-

P .
e BCH 74-6-. Ho AC =
et VaBETBC =
. ._V42?-+6 52=17,74.
c //\.:c B8 I‘Ioa-romy HCKOMHH cHHYC

Puc. 92. Onpeneants phicory Coanna nan ~ PABCH ‘-771'—'0 55. T

FOPH3OHTOM. yKa3aHHOMY panee Cro-
S co6y HaxoIWM COOTBET-
cTBylowu# yron: 33°. Bucora Conﬂua—-33°c'roqﬂoc1'mo zo 1/5°.

Paccrosinue Ho ocTpoBa
3anava

Bpoas ¢ xomnacom (6ycco/lbio) BO3/J€ PeKH, Bhl 3aMETHIH HA
Hedl (puc. 93) octpoBok A M Wenaere ONPENENHTh €ro PaccTosHue
oT To4kH B Ha Gepery. Ias 9TOro BH ompelnensere MO KoMaacy
BeJaHYHHY yrina ABN, COCTaBleHHOTO C HampaBlIeHHEM CeBep —
or (NS) mpsamoit BA. 3ateMm u3mepsieTe npsaMyio JHaui0 BC u
onpeaensiete pennuuHy yraa NBC mexay ueio H NS. Hakonen,
TO e camoe nenaere B Touke C jus npamoit AC. domycTuw,
YTO BH MONYYWIH ClRedyIOUHe NaHHhe:

Hanpasnesue AB otkaonserca or NS K Boctoky na 52°
» BC » » NS » » » 110°
» CA > » NS » sanany » 27°

Inusa BC=137 x.
Kak mo STMM Jad{HHIM BHYHCAUTH paccTosgHue BA?
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Peurenue

B rtpeyronsHuke ABC Hav u3BectHa crtopoHa BC. Yroa
ABC=110° —52°=58° yron ACB=—180°—110°—27%=
=43°. OnyctuM B 9TOM Tpeyronsuuxe (puc. 93, Hanpaso) Bui-

cory BD. Umeem: sin C==sin 43°=%. Buuncasis padee yia-
2auHmM croco6om sin 43°, monyuaem: 0,68. 3uauur,
BD=—187 X 0,68=127.

Temnepp B Tpeyronbtiike ABD wHav u3Bected karer BD;

Puc. 93. Kak BBIMHCJHTL pacCTOfHHE 1O OCTPOBa?

yron A=180°—(58°4-43°==79° n yron ABD==90°—
— 79°=11°, Cunyc 11° Mu MO¥eM BHYHCIHTb: OH pamed 0,19.
Cneuosarenmo,%%:O,lQ. C nmpyro#i CTOpOHH, mO TeopeMe
[Tngparopa
AB?2= BD?-{- AD?.
MMoxcrasnaa 0,19 AB Bmecto AD, a sMecto BD uucimo 127,
HMeeM:
AB2=1272--(0,194B)?,
oTkyza AB =~ 128.
Hrak, uckoMoe paccrofiHne 10 ocTposa oxoia0 128 .

Unrarens He 3aTpymHuiacs Obl, AyMao, BHIYHCAHTD M CTO-
pory AC, ecan 6H 5TO MOHAZOGHIOCH,
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Illupuna osepa
3anaua

Yro6u onpepsennts wupudy AB o3epa (puc. 94), Bu Hauum
m kommacy,. 4rQ mpsMas AC yknaouserca Kk 3amamy Ha 21°,
a BC—x Bocroky Ha 22° Jimna BC=68 #, AC==35 u.
Bbl4HCIHTD 10 STHM JaHHBIM HIIMPHHY 03€pa.

Pemennue

B tpeyronbiuke ABC naMm u3BectHnl yroa 43° M uHH
sak/moyalomux ero cropoH — 68 # u 35 . Onyckaem (puc. 94

Puc. 94. BhiuucieHne WupHHBL 03epa,

Hanpaso) BucoTy ADj mmeem: sin 43° =%§ . Brauncasem, Hesa-
BHCHMQ OT 9Toro, sin43° u momyyaem: 0,68. Juauur, %: 0,68,
AD==0,68 X 35==24, 3arem Buuucasem CD:
CD?=AC2— AD?==352—242=649; CD=25,5;
BD =BG — CD==68 —25,5—=42,5.
Tenepp H3 TpeyroapHuka ABD nmeem:
AB2=AD? -} BD? =242 -|- 42,52 == 2380
AB =~ 49.

Hrak, uckoMass imupHHa o3epa okono 49 .,
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Ecmu 6m B Tpeyronbiuke ABC Hy®HO ObIO BHYHCIHTL H
Jpyrue ABa yria, To, Hafias ABw=49, nocrynaeM malee Tak}

smB—-g—BQ—%_O 49, orcioma B=29°

Tpern#t yron C naiimeM, Bblunutag u3 180° cymmy yraos
29° u 43° oum pases 108°,

MoxkeT cIy4yuThCs, YTO B pac-
CMaTPHBAEMOM Ciyyae pemenns |
TPeyro/bHHKa (Mo ABYM CTOpoHaMm |
M yIIy MexAy HHMH) JaHaeit 1
yroa He ocTphii, a tymoti. Ecun, D A C
HanpuMmep, B TpeyronbHike ABC Pic. 95. K pewernio 1ynoyroas
(puc. 95) usBecTHH TYMOH yroa . 90 HH ab=
A u me cropons, AB m }:40, HOTO TpeyroJbHHUKa.
TO XOA BHIYHCJEHH OCTa/bHBEIX
ero azeMentos TakoB. Omnyctus Beicory BD, onpenensior BD
n AD n3 Ttpeyronbunka BDA; 3aTeM, 3Has DA—[—-AC HAXOJAAT

BC u sin C, BHYHCAHB OTHOMICHHE ——

BC

TpeyroabHbiii y4acrok
3anaua

Bo Bpemsi SKCKYpCHH MBIl M3MEPH/IH ILATaMH CTOPOHH TPEYTro/ibe
HOTO yJacTka H Hauuiy, 4ro oud pasin 43, 60 m 54 aram.
KakoBn yraml 9TOrQ Tpeyronbe
HHKa?

Pemenue

310 — Haubonee  CJIOWKHHIH
Cilyyall peLIeHHS TPEYTOMbHHKA:
no tpem cropodam. OpHakQ u
C HHM MOXHO CNPaBHThCA He
A oGpamasich K APYruM QyHKLHsM,

D 60 C kpome cHHyca,
Puc, 96. Hafitu yram storo Tpe- Omycrus (puc, 96) sricory BD

yroabuuka: 1) BhlukcaenneM, Ha JJMHHeHmylo crtopony AC,
2) OpH IOMOMM TPAHCHOPTHPA.  HMeeM!

BD?=432 — AD?, BD?=<542—DC(3,

|
|
[}
!
]
]
|
]
|
]
|
|
L

OTKYZa
432 — AD? == 542 — D(?,
DC? — AD? =542 — 432 =1070,



Ho
DC?— AD? = (DC -+ AD)(DC — AD)=60 (DC — AD).
CnegoBarenbHo,
60 (DC—AD)=—=1070 u DC—AD=17,8.
W3 nsyx ypasnennit
DC—AD=17,8 u DC-}AD=60
nonyyaem:
2DC=177,8, 1. e. DC=38)9.

Tenepp /M1erko BHUYHCAHTH BHICOTY:

BD =1V 542 — 38,92=237 4,

OTKyJa HaxomuM:

. __BD 3714 . - °
SmA_'ZE'_TET—"O’m’ A =—okono 60°,
. BD 37,4 . o
sin C—-_Ez,—-:-»——54 =0,69; C=—okomo 44°.

Tperuit yron B=180— (A} C)=76°.

Ecan 66 MB B JAHHOM CJyyae BHYHC/ISJIH TPH NOMOLM Tad-
JHl, 1O BCEM MpaBWIaM <«HacTosled» TPHTOHOMETPHH, TO MOMAY-
uyunH OWl Yrib, BhIpaweHsble B rpaaycax u Munytax. Ho atn
MHHYTH Oblin O 3aBefOMO OWIHGOYHH, TaK KaKk CTOPOHH,
H3MepeHHHIe IIaTaMH, 3aK/0YAI0T MOrpelHocTh He Menee 2—39/,.
3HauyuT, 4TOOH He 06MaHHBaTH caMoro cebs, CIeXOBaA0 OH MOMYy-
YeHHBE <TOYHBIE» BENHYHHB YIJIOB OKPYIMIHTh IO KpaliHeH Mepe
J0 LenHx rpaxycos. M torma y nac moayymics GH TOT Xe ca-
Mbiff pe3y/bTaT, K KOTOPOMY Mbl NMPHULIH, NPHOETHYB K YIPOLIEH-
HeM npueMaM. Ilonb3a Hamefl «moXOXHOM» TPHTOHOMETPHH BHCTY-
naeT 3xech OYEHb HATMAIHO.

Onpenenenve BeJHYMHBI JAHHOro yriaa 6e3 BCAKHX
n3MepeHni

Jis u3MepeHus yrJaoB Ha MECTHOCTH HaM HyXeH XoTd Ol
KoMnac, a MHOM pa3 JOCTaTOYHO W COGCTBEHHHX MaflblieB WIH
cryeyHoft kopoOku. Ho MoxeT BO3HHKHYTH HEOOXOXHMOCTh H3-
MEepHTb YTO/, HaHeceHHHH Ha OyMmary, Ha I/IaH WIH Ha KapTy.

Pasymeercs, ecnn ecTh noj pykamMH TPaHCHOPTHP, TO BOMPOC
pemiaercs NpocTo. A ec/H TPAHCIOPTHPA HET, HANPHMEP B MOXOJ-
HHX ycnosuax? ['eoMeTp He JO/MKeH pacTepsTbcd M B ITOM Cly-
yae. Kak Obl Bbl peiluni CAeLyiOlLyl0 3agady:
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3anaua.

UsoGpaxen yron AOB (puc. 97), mesbumi 180°. Onpenenntsb
ero BeanunHy 0e3 H3MepeHHit,

Pemenmne

MoxHo 6H/0 6H W3 NPOU3BOABHOH TOYKH CTOPOHH BO omy-
CTHTb MEPNEeHAUKYAAp Ha cTopoHy AO, B NOMYYMBINEMCS MPSIMO-~
YTOZbHOM TPEYroJbHHKE H3MEDHTb KATETH M THIOTEHY3y, HafTH
CHHYC yIJla, a 3aTeM H BeJIHYHHY caMoro yriaa (cM. crp. 132).
Ho Takoe pewenne sanauu ue 8
COOTBETCTBOBANO OB WeCTKO-

MY YCJOBHIO — HMYErQo He H3- ¥/
MepAaTh!

Bocnons3yemcst penienyeM,
npexnoxeHnsiM B 1946 1.

3. Pyneiika us Kaynaca. ( 0 I

U3 Bepmmun O, Kak H3
UEHTpa, IMPOU3BOIBHHM pac-

_TBOPOM  LMDPKYJsS  [QCTPOHM
NO/MHYI0 OKPYXHOCTb. To4kH
C u D ee mnepeceyeHns co

CTOPOHAMH YT/la COEAMHHM OT-

Pe3KOM TpAMOH. Puc. 97. Kak onpeaeantb Beanyuny

T i usobpaxennoro yraa AOB, mnoJb-
enepb OT HAya/lbHOH TOY- 8YfICh TOABKO MPKYJeM?

ki C Ha OKPYXKHOCTH Oyzem

OTKJAJHBATh [OCAEHOBATENbHO NMPH IOMOLIM LHPKYAs xopay CD B
OJHOM H TOM )Xe HanpaBjleHHH JO TeX Nop, NMOKa HOXKa LHPKYJs
onsTh COBMAgeT ¢ HCXoxHOH Toukoi C.

OTknagbiBasg XOpAH, MB JOMKHH CYHTaTh, CKOJbKO pas 3a
9T0 Bpems Oyjper obolleHa OKPYXHOCTb H CKOJIbKO pa3 Oyner
OT/IOKEHA XOpja.

JonycTuM, 4TO OKPYKHOCTb MH OOGOLLIH 7 pa3 H 3a 9STO
Bpems S pa3 oraoxuan xopay CD. Torpa uckomuit yron Gyner
paBeH

_360°-n
£A0B=2200,

JlelicTBUTENbHO, MYCTh AAHHHA YroA CONEPXHT X°; OTIOWHB
Ha OKpyxHOCTH X0pay CD S pa3, Mul kak Ob yBelqudnnH yron x°
B S pa3, HO TaK KaK OKPYXHOCTb NPH STOM OKas3anachk MpoHmeH-
Ho#t 72 pa3, TO 9TOT yroa cocrasut 360°.#z, 1. e. x°.S=360°.x;
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oTCI0Aa
360°-n
T

O=

Ilna yraa, usoGpaxceHHOro Ha yeprexe, n=—3, S==20 (mpo-
BepbTe!l); cnenosatensho, ,/ AOB==054°. Ilpu OTCYTCTBHH UHp-
Ky/nsi OKPYXHOCTh MOXHO OMNHCATh IPH NMOMOILH GY/IaBKH H NONIOCKH
6ymarn; XOpAy OTK/AAIHBATH TOXE MOXHO IpH MOMOLIH TOH e
6yMakHOM MOMOCKH,

3agaua

OnpenennTe ykaslaHHHM crnocoGOM YIAIbE TPEYrolbHHKA Ha
puc. 96.




I'JTIABA HIECTA4
I'IE HEBO C 3EMJEH CXOIATCH

F'opusonr

B CTeNd HAM HAa POBHOM Mo/e BH BHAuTe cebd B IeHTpe

OKPYM¥HOCTH, KOTOpasi OrpaHHYHBaEeT AOCTYNHYIO BalIeMy /a3y
3€MHYIO NOBEPXHOCTb. DTO — rOPH3OHT. JIMHHA FOPH30HTa HEYJO-
BHMa: KOrja BH HAeTe K HeHf, oHa or Bac oTomeuraercd. Ho,
HEJOCTYMHAst, OHA BCe )€ peaJbHO CYLIeCTBYeT; 9TO He O0OMaH
apenus, He Mupax. [nd kaxnol TOoukM HaOMOXeHHd uMeeTcs
onpeleneHnas rpaHHUa BHUAHMON H3 Hee 3eMHOH MOBEPXHOCTH, H
JAIbHOCTh STOR IpaHHUbL HETPYJAHO BRIYHCAUTb. YTOGH YACHUTDH
cefe reoMerpHdecKHe OTHOIIEHHS, CBSI3aHHHE C  TOPH3OHTOM,
obpatuMcad K puc. 98, nsoGpaxalonieMy uacTh 3eMHOrO Iiapa.
B rtouke C nomeutaercd ria3 Habmiomateas Ha Bhicote CD Hag
3eMHOH mOBepXHOCTHIO. Kak Ramexo BHAMT KPYroM ceGsi Ha POBHOM
mecTe 9TOT HabGmioxarenp? OdeBHOHO, TOABKO A0 TOouek M, N,
rae Jy4 3peHHs KacaeTcs 3eMHOH NOBEPXHOCTH: Jadblle 3emis
JEKHT HImke Ayda 3pedus. Dta touku M, N (u gpyrue, Jexa-
e Ha okpyxHocTH MEN) npeAcTaBagioT coGOI0 rpaHuLy BHLU-
MO YacTH 3eMHOH NOBEpXHOCTH, T. €. O0pPasyloT /MUHHIO TOpH-
3onta., Habaiomarenio JomKHO Ka3arbed, 4TO 34ech He6O OmMpaeTcs
Ha 3eMJ/I0, MOTOMY YTO B STHX TOYKaX OH BHIUT OXHOBPEMEHHO
H He0O H 3eMHBE IPEIMETH.

Butbh MoxeT, BaM mokaxercd, 4To pHC. 98 He maeT BepHOH
KapTHHBI AeHCTBHTENbHOCTH: Beb HA CAMOM JeJ€ FOPH30HT BCETJa
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HaXOAHTCA Ha ypoBHe IMa3, MeXAy TeM Kak Ha pICYHKe Kpyr
fBHO JIeWHT Hmke HaGmoparens. JlelicTBHTEenBbHO, HAaM Bceraa
KaWeTCsl, YTO JIMHHA TOPH30HTa pACHO/NOKEHa Ha ONHOM YpOBHE
¢ IJa3aMH U Jawe IOBHINAETCH BMECTE C HAaMH, KOTJAa MH I0J-
namaeMcd. Ho 910 — o6GMaH 3peHus: Ha CaMOM jxese JIMHHS TOpH-
30MTa BCerJa HHWe TIJIa3, Kak W mokasaHo Ha puc. 98. Ho yron,

1
Puc. 98. 'opusoHur.

cocTaBisieMbiil npaMbiMa JuHusma CN u CM ¢ mpamoli CK,
neprueHIUKyIdpHO K paguycy B Touke C (3TOT yros Ha3niBaercs
¢NIOHHKEHHEM TOPH30HTAa»), BeCbMa MaJ, H YJAOBHTH ero 6e3 unu-
CTPYMEHTa HEBO3MOXHO.

OtMeruM MONYyTHO H Jpyroe JiOGOMWTHOE OOGCTOSTENbCTBO.
Mu cka3anu cefiyac, 4TO HpH MOJHATHH HaOMiozarens Hax 3emuol
NOBEPXHOCTBIO, HANIPUMEpP Ha a3pOoMJiaHe, JHHHA TOPH30HTA KaXercs
ocTalouleficd Ha ypOBHE rJa3, T. €. KaKk Obl NMOXHHMaeTcs BMecTe
¢ Ha6GmioxareseM. EcaM O JOCTaTOYHO BBICOKO MOXHHAMASTCA,
emy Gyzer Ka3aTbCs, YTO NMOYBA TOJ a3POIIAHOM JIEKHT HHIWKe
JUHUH TOPH3OHTA,— IPYrHMH C/IOBAMH, 3eM]d MpejacTa-
BUTCA CJIOBHO BHaB/ieHHOX B (opMe vamu, KpasgMu KoTopofi cay-
WHT JIHHHA TOPU3OHTAa. DTO OYSHb XOPOLIO OMHCAHO H OG'BACHEHO
y Darapa ITo B danractuyeckom «Ilpukmiouesnn I'anca Tdans».

«Boabile Bcero, — pacCKasblBaeT ero repoi-a3pOHaBT, — yIu-
BHJIO MeHs TO OOCTOATENbCTBO, YTO MOBEPXHOCTb 3EMHOTO MIapa
Kasanoch BOTHYTOH. §I oxuzan, YTO YBHKY €e HENPEMEHHO
BHITYKJIOH BO BpeMS NOXbeMa KBepXy; TOJNbKO MyTeM pa3Meiuiie-
Hud Hauled  oObscHeHHWe 3ToMy sBieHnio. OrsecHas JuHuA,
npoBefeHHas OT MOEro Imiapa K 3emie, ofpa3oBana OH KaTer
NpsMOYTO/ILHOTO TPEYro/ibHHKA, OCHOBaHHEM KOTOPOro Obiia Gul
JIMHHA OT OCHOBaHMA OTBeca O TOPH30HTA, a THIOTEHY30H — Ju-
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HUsL OT TOpU30HTA A Moero mapa. Ho Mos BhicoTa 6BIA HHYTOXHA
N0 CPaBHEHHIO C MOJEM 3peHHsd; APYTHMH CJ03aMH, OCHOBaHHe H
FHIOTEHy3a BOOGPakaeMoro mpsiMOYroJbHOTO TPeyrojbHHKa Ghiu
Tax BEJHKH [0 CPAaBHEHHIO C OTBECHHM KaTeTOM, YTO HX MOXHO
6n10  cyuTath nOYTH mapamiensHuiMu. ITosToMy Kawgas Touka,

Puc. 99. Yro Buaut raas, Habmomaiouuii paa TteaerpadHbix c10JGOB.

HAXONAIIASACA KaK pas AOJ adpPOHaBTOM, BCErAa KaMeTcs Jexa-
el Hmke ypoBed ropusonra. OTciofia BreyaT/eHHe BOTHYTOCTH.
W 910 MOMKHO NPOJOMKATECH JO TeX NOp, MOKa BHICOTAa MOXbEMA
He CTaHeT HaCTO/MbKO 3HAYHTENbHOH, 4TO OCHOBaHHE TPEyro/bHUKA
H THIOTEHY3a NEpecTaHyT Ka3aThCHd MapaluIe/IbHBIMUY .

B nmomonHenne k 9roMy OGBACHeHHIO K00aBHM CleXyIOL{ui
npumep. BooOpasute npsamoit psaa Tenerpadunx cronGos (puc. 99).
Jng riasa, MOMEWIGHHOrO B TOYKe b, HA YpOBHE OCHOBAHHH CTOJ-
608, pax NpuHHMaeT BHA, oGo3HavyeHHn#i nudpoit 2. Ho mna
rjasa B TOYKe @, Ha ypPOBHe BEepUWIHH CTOA0O0B, psX MpHHAMAET
BAX 8, T. e. NOYBAa KAWETCHd €My CJOBHO NpHIOAHUMAalOLLeHics
Yy ropH30HTA.
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KopaGap Ha ropusonre

Korza ¢ Gepera Mops min GoJbuIOro O3epa MW HaGmiogaeu
3a kopabieM, MOABAAIOLIMMCA H3-NOX TOPH30HTA, HaV Kawercs,
4YTO Mbl BHAWUM CyaHo He B Toit Touke (puc. 100), rae ono mefi-
CTBHTE/NBHO HAaXOQuTCH, aropasgo Oamke, B Touke B, rxe Jusus
HalIEr0 3PEHHS CKO/B3UT MO BHMyKJIoCcTH Mopsi. [lpu HaGmonpexnu
HEBOODPYKEHAHEIM TJIa30M TPYAHO OTJHeNaThcs OT BleYaTJeHUd, 4TO

Puc. 100. Kopa6ab 3a ropH3oHToM.

CyOHO HaxXOZHTCd B TO4ke B, a He ganpimie 3a TOPH3OHTIM
(cp. cO cka3aHHHIM B uyeTBepTOH TJaBe O BJHSIHHH NPHrOpKa Ha
CyXJeHHe O Ja/NbHOCTH).

OnHako B 3puTeNbHYI0 TPYGY STO pa3iuyHOe YHaAeHHe CyHHa
BOCIIPHHMMAETCH TrOpa3fo oTyerTiusee. Tpyba He OZUHAKOBO SICHO
NOKa3HBaeT HaM nNpegMeTH OaH3KHe H OTHAleHHHWe: B TPyOy,
HaCTaB/JeHHYI0 BXanb, OJH3KHE MPeIMETH BHAHH PACMIbIBYaTo, H,
obpaTHO, HacTas/edHas Ha OJH3KHe MpeAMETH Tpyba MOKa3niBaeT
Ham Jaib B Tymade. Ecam mostomy Hampasuth TpyGy (c nocra-
TOYHBIM YBE/HYEHHEeM) Ha BONHHI TOPH3OHT H HACTaBHThb Tax,
4To6H fICHO BHIHA OhlZIa BOJHasd MOBEPXHOCTh, TO KOpaGib MHpex-
CTaBHTCA B pacIVIbBYaTHX OYepTaHHiX, OOHAPYXKHBasg CBOIO G60Mb-
1IyI0 OTHAAJIEHHOCTh OT Habmiojenus (puc. 101). Haobopor, ycra-
HOBHB TpyOy Tax, YTOGH pPe3KO BHAHHL OBJIM OYepTanud Kopadns,
MOy CKPHITOTO NMOX FOPH3OHTOM, Mbl 3aMEeTHM, YTO BOXHas IOBEpX-
HOCTb y TOPH3OHT& yTPATHIA CBOIO MPEXHIOK SCHOCTh H PHCYeTcH
cnosro B Tymane (puc. 102).

JlaabHOCTE FOPU30HTA

Kak xe maneko nexutr oOT HabiiomaTeis JIHHHA TOPH30HTa?
JpyruMH cJioBaMH: KaK BeIHK pajuyc TOrO Kpyra, B LEHTpe
KOTOpPOro Mnl BHEMM ceOsi Ha poBHOH MecTHOCTH? Kak BHUMCIHTDH
JANBHOCTh TOPH30HTA, 3Hafd BEeJHYMHY BO3BHILIEHMA HaGmiomarend
Hal 3eMHOI NOBEPXHOCTHIO?
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10

Puc. 101—102. Kopa6ab 3a ropu3oHTOM, pac-
CMaTpHBaeMblii B 3pHTEJbHYI0 TPYOY.
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Banaua cBOIMTCH K BHIMHCIEHHIO junb oTpeska CN (pue.- 108)
KacaTe/lbHOH, NMpoBeNeHHOR M3 riasa Habmomartens K 3eMmHoft no-
BepxHOCcTH. KBampar KacaTe/lbHOH — MBI 3HaeM M3 TeOMETPHH —
paseH mNpOM3BeJEHUIO BHEIIHEro OTpe3ka A cekymeii Ha BCIO
IVIMHY STOR cekywedl, T. e. Ha k- 2R, rae R— paauyc 3eMHOro
mapa. Tak kak Bo3BHLIeHMe TJa3a Habalojarens Hajy 3eMielo
OOBIYHO KpaiiHe MaJo MO CPaBHEHHIO ¢ guaMetpoM (2R) 3eMHOro

- e w s eun = G .

Puc. 103. K 3agaue o Aa.ibHOCTH rOpH3OHTA.

wapa, €OCTaBAfis, HampuMep, AJS BHCOYAHINEro MOAHATHS a9po-
naana okono 0,001 ero monm, 10 2R} A MOXHO NpPHHATH paB-
HuM 2R, u torma ¢opMyaa ympocTures:

CN2=Fh.2R,

3HAayHT, AAMbHOCTb FOPU3OHTA MOXHO BHUHCAATb [0 OYEHb MPO-
cToli opmyie

JANBHOCTH TOPH3OHTA == V2Rh,

rae R — papuyc 3emHoro mapa (okono 6400 xx!)), a sz —Bo3-
BHINEHHE TJia3a Hab/10JaTe/Ns Hak 3eMHOH NOBEPXHOCTBIO.

Tax kax ]/6400=80, TO QopMyae MOKHO NPHAATH CaeRy-
OWHE BRI

AanbHOCTb ropusonta=80V2r=113V,

rae /2 HempeMeHHO NOMKHO OHTh BHIPAXEHO B YacCTAX KWJIOMETpa,

AT10 pacyer 4MCTO reoMeTpuyeckui, ympowensui#, Ecan mno-
WeJaeM YTOUHMTb €ro y4eToM ¢puanyeckux (aKTopoB, BABSIOHIMX
HAa JAaNbHOCTh TOPH30HTA, TO JAO/MKHH INPHHATH B cOoGpaxceHHe
TaK HasuBaeMmylo «atMmocdepuyw pedpakuuioy. Pedpaxums, T. e.
npenomienne (MCKpHBIEHHE) CBETOBHX Jyuet B armocdepe, yse-

1) Tounee 6371 xu.
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/MYMBAET NANBHOCTh TOPU3OHTA NpuMepHO HA /s, paccuuranHoOl
manbhocrit  (nma  6°/y). Yucmo 910 — 69/, — TONMBKO Cpennee,
JanbHOCTb TOPH30HTA HECKOIBKO YBENUYHBAETCS WM YMEHBIIAETCH
B 3aBUCHMOCTH OT MHOTHX YCJOBHH, a HMeHHO, OHA

yBeNMHYHBACTCH: yMeHbIaeTCH:
MPH BHICOKOM IaB/IEHHH, NpH HU3KOM JHABJIEHHH,
6/1H3 MOBEPXHOCTH 3EMJIH, Ha BHICOTE,
B XOMONHYIO MOroAy, B TEILYI0 MOTOLY,
yTPOM H BeYepoM, JIHeM,
B CHIPYIO MHOrOAY, B CyXyiO IOTOAY,
Hajx mopew, Han cyumnes.

3anava

Kak maneko Moxer 06o3peBaTh 3eMJI0 4YeJOBEeK, CTOSL(MHA Ha
paBHHHE?
Pemenne

Cunrasi, 4TO I71a3 B3POC/AOrO Ye/NOBEKa BO3BHIMIAETCH HAX MMOY-
Boit Ha 1,6 4, wm nHa 0,0016 #.x, umeeM:

JanbHOCTh ropusoHra =—=113 V0,00I 6=—4,52 kM.

Boanymmnas oGomouxa 3ewnH, kak ObUIO CKa3ai0 BHINE, HCKPHB-
nfieT OyTh JiyyeH, BCAEACTBHE 4Yero TOPH3OHT OTONBHTaeTcs
B cpenrem Ha 69/, manpure TOro paccTOSHHS, KOTOPOE MOMYdaeTcs
no ¢opmyne. Uto6w yuecTb 3Ty mnompaeky, Hago 4,52 xm ymHo-
wuth Ha 1,06; momyuum:
4,52 % 1,06 =~ 4,8 xn.

Hrak, yenosex cpeasHero pocTa BHAMT HA POBHOM MECTe He Jajee
4,8 xm. Tonepeynnk 0GospesaeMoro um kpyra — Bcero 9,6 xu,
a wiowany —72 x8. kM., DT0 ropasfo MeHbiue, 4eM OOHYHO
IyMaloT JIOJH, -KOTOPHE OIMMCHBAIOT AaJeKkuii mpocTop Ccremei,

OKHJABLIBaEMHIH TI'/1a30M.
3anaua

Kax manexo -ugur Mope 4enoBek, CHAAUMH B Aoxke?

Pemenne

Eciu po3puilienne raa3a CHAALIErO B JIOZKe 4YeNOBeKa Han
yposieM Bofut mnpuvem 32 1 4, wm 0,001 x#, TO mampHOCTDH
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FOpPH30HTA PABHA
1131/0,001 = 3,58 x.»,

MM ¢ yyeToM cpepuelt atmocdepnoft pedpaxmmu oxore 3,8 .
INpeameTn, pacnonoxensue manee, BHAHEI TOALKO B CBOMX BepX-
HUX YacTX; OCHOBAHHA HX CKPHITH I0J FOPH3OHTOM.

Ilpu Gonee HU3KOM NOJNOKEHWH I/1a33 FOPH3OHT CYNHBASTCH:

M1 TIONIyMeTpa, Hanpumep, IO 2—;—14'% Hanportus, mpu HaGnio-

JEeHHH C BO3BLILIGHHHIX MYHKTOB (C MAauThl) HaNLHOCTH FOPH3OHTA
BO3pacraer: mas 4 ., nanpumep, J0 7 KA.

3amaua

Kak manexo Bo Bce CTOpOHH NpOCTHpazach 3emid A1 BO3AY=
xonnasareneN, HaGaoxaBmnX H3 rouponnt crparoctata «COAX-1»,
KOrJa OH HaxONWICS B BHCIIGH TOYKE CBOEro MoxbeMa?

Pemenne

Tak kak wap Haxomwiacs Ha BHcOTe 22 A4, TO RAIBHOCTDb
TOPH30HTA /Il TaKOrO BO3BLILIEHUS PaBHA

113122 =530 xx,

a ¢ yserom pedpaxiun— 580 xx.

3amaua

Kak BHICOKO HomKeH MOXHATHCS JETYHK, YTOOH BUAETH KPYTOM
ceOst Ha 50 xm?

Pemenne

M3 ¢opMyasl anbHOCTH TOPH3OHTa HMEEM B JIAHHOM CJydae
ypaBHenue

50 =V/2RhA,
OTKY Ia
503 2500
h__ﬁ?_m_Oﬂ KM,

3Hayut, MOCTATOYHO MONHATHCS Bcero Ha 200 .
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Yro6u yuects nompasky, ckuaeM 69/, or 50 xwm, nomydum

) 472200
47 Kkm; Ranee h_ﬁ_m_o,n &m, T. e. 170 » (BMe-
cro 200).

Ha camoft Bucokoi#t Touxe JlenmHcknx rop B Mockse CTpouTCs
NBAaJUATHIIECTHITAXHOE 3NaHHe YHuBepcutera (puc. 104) — kpyn-
Heltilero B MHpe y4eGHOTO H HAy4YHOTO LIEHTpa.
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Puc. 104. MockoBcku#i ynusepcater (pHCYHOK C OpOeKTa CTPOS-
merocs siaaHus).

OHo Oynmer Bo3BeiwiaThcst Ha 200 4 Hax ypoBHeM MOCKBHI-
peKH.

CremoBaTenbHO, U3 OKOH BEpXHMX STaxeil YHuUBepcuTeTa OT
Kpoercs maHopama no 50 x.u B pamuyce
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Bamng Toroas
3angava

WNurepecHo 3HaTh, YTO yBe/AUYHBAETCA OHLICTPEE: BHICOTA NOA=
HATHA HIH JAJMBHOCTb TOPH30HTA? MHOrMe AyMmaloT, 4TO C BO3BH-
1le4HeM HabmopmaTenst TOPH3OHT BO3pacTaeT HeoGhyaiHO GHICTPO.
Tax myman, mewny npouum, u Ioroab, nucaBumi B cratbe «06
apXUTeKType Halero BpeMeHH» clelylouiee:

«Bammn orpomsble, KOJNOCCa/lbHEIE, H20GXOAYMB B TFOPOAE. . .
Y Hac OGLIKHOBEHHO OrPAHHYMBAIOTCS BHICOTOH, HalQUIEd BO3MOX-
HOCTb OIIAAETh OXMH TONBKO TOPOX, MeXIY TeM Kak AJad CTO-
AuuBl HeOOXOMMMO BHAETb, MO KpailHe#t Mepe, Ha noaTopacTa
BepcT 1) BO BCce CTOPOHH, M I 9TOrO, MOXeT GHThb, OXHH TOMBKO
WIM JiBa 9Taka JIMIIHHX, — N Bce H3MeHserca. O6GbeM Kpyrosopa
N0 Mepe BO3BHIMICHHS PACMPOCTPaHIETCss HEOGHIKHOBEHHOIO Nporpec-
cHel»,

Tak 1 B HeHCTBUTENBHOCTH?

Pemenne

Hocratoyno s3rasHyTs Ha dopMyny
RanbHOCTh ropu3onta =}/ 2RA,

uyToGH Cpa3y cTajga $iCHA HEeNpPaBWIBHOCTb YTBepXKIeHust, GyATO
«006beM TOpH30HTa» C BO3BHIIEHHEM Ha6a0AaTens BO3PAacTaer
oyeHb GuicTpo. HanpoTtus, nKaibHOCTb TOPH3OHTA pacTeT Mex/1eH-
Hee, YeM BHICOTA MONHATHA: OHA MPOMOPLHOHATbHA KBAAPATHOMY
KOpHIO 13 BHCOTH. Koraa Bo3shiiieHne HaGniogaTe/s YBeIHYH3ATCH
B 100 pa3, ropusodt otoxsuraerca Bcero Toabko B 10 pa3
nanbine; KorAaa BeHcora cranosutcst B 1000 pa3 Goabuie, TOPUIOHT
oronsuraercs Bcero B 31 pa3s nmanbme. Tlostomy ommn6GoyHO
yTBepKIaTh, YTO ¢OJAHMH TONbKO MIH JBA 9TAXA JHILIHUK, — H BCE
uaMensieTcA», Ec/AH K BOCHBMHITaOXHOMY HOMY INPHCTPOMTh Elie
JBa 9Tawa, HXANbHOCThH TOPH3OHTA BO3PacTeT B '189 , T. € B
1,1 pasa—Bcero na 10°/,. Takas npuGaska Mano OWLYyTHTeNbHA.

Yro ke KacaeTcsdl HIeH COOPYieHHs GallHH, ¢ KOTOPGH MOXHO
Ouno OW BHAETb, «NO KpadHeih Mepe, Ha MO/JTOpPacTa BePCT»,
T. e. Ha 160 x#, T0 oHa coBepuIeHHO HecOGHTOYHA. T'Oronb, KO-
HEYHO, HE NOJO3PEeBaJ], YyTO Takad OallHd JO/NKHA MMETb OrpoM-
HYIO BHCOTY.

1) 1 Bepcra cocrabaser 1,0668 xa; 150 Beper — 160 wu,
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HeficTBuTENbHO, U3 YypaBHEHHS

160=V2R%

nonyvaem:
160225600
b= 55 =Tag00 — 2 ¥#-

A10 BHICOTA GOnbwIOH TOpH. CaMblil MOKA BEICOKHH H3 3anMpoeK=
THPOBAHHLHIX JOMOB B cToNHle Hawed Pomgunn — 32-3TaxkHOoe
aZIMMHHCTPATHBHOE 3JaHHE, 30JI0YEHHi uIaTep KOTOPOro HOMNKEH
10 MPOEKTY - BO3BLIUATbcH Ha 280 4 OT OCHOBaHWS 37aHHS —B
CeMb pa3 HuKe mpoeKTupyeMeix I'orosieMm Briliek.

Xoam IMymkuna

Cxonayw owubxy nemaer u ITymkun, rosops B ¢Ckymnow
puliape» O JaneKOM TIOPHU3OHTE, OTKPHIBAIOLEMCHA C BepUINHH
«TOpaOro XxoJsMax:

n Hapb MOr' ¢ BHICOTHI C BeCe/JbeM O3HpaTh

W nox, nokpoiThifi Ge/bIMH IIAaTPaMH,
N mope, rae Gexaau kopabau ...

Mut yxe BHIeNMH, KaK CKPOMHa Ghla BHICOTA STOTO <T'OPAOTO»

X0/Ma: jgaxce MOAYHUIA ATHIH He MOrnM GH IO STOMY Crocofy
1

BO3ABHTHYTh XO/M BHIIE 4 - M. Temepp MH MOXEM 3aBEpUIHTb

pacueTnl, OnmpexenauB, HACKOJABKO XOAM STOT PACIIMPSA TOPHIQHT

HaOmiogaTens, NOMECTHBLIETOCS Ha ero BepIlHHE.
Frnas Takoro spurens Bo3Bhmancsi OW  Hajy -7MOYBOH Ha

4 -;-—-{—l -Ll;-, T. e. Ha 6 #, ¥ CaenoOBaTeNbHO, NAMbHOCTH TOPH-
sonta paBsa Gmma 6w )/ 2X6400X0,006 =8,8 x4 310

BCero Ha 4 #m Gonblie TOr@, YTO MOXHO BHAETh, CTOA Ha POB-
HOH 3emie.

Ige peaschl cxoasrcs
3anaua

KoHeuno, BH He pa3 3aMevand, KaK CYXHBAeTCH yXOAdwiad B
nanp penbcoBas koned, Ho ciyyanoch N BaM BuAETb Ty TOYKY,
rae o6a penbca, HakoHell, BcTpedaloTcs Apyr ¢ gpyrom? Ja u
BO3MOXHO JM BHIETh TaKylo TOYKy? ¥ Bac Temepb HOCTATOYHO
3HaHHU{, Y4TOOHl pewIMTb 3Ty 3amayy.
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Pemenne

BenomHnM, YTO Kaxc M NpeAaMer IpeBpallaeTcs A8 HOPMalb-
HOFO Tjla3a B TOYKY TOrAa, KOrjia BuZeH nox yraom B 1/, T. e.
Korna od yxanen va 3400 csoux mnonepeunnxos. Llnpuna penp-
coBoil konen — 1,62 #. 3HAuHT, NPOMEXKYTOK MEXAY pPelhCaMH
ROMKEH CAMTbCH B TOYKY Ha paccrosuan 1,52 X 3400=25,2 xu.
Wrak, ecnm 6h MH MOF/IH NPOCJAEXHTH 3a PENbCaMH HA NPOTHKeE-
mm 5,2 xu, M yBumenn GOb, KaKk 06a OHM CXOAATCS B ONHOM
rouke. Ho Ha poBHOH MeCTHOCTH TOPH3OHT JIeXKUT OamKe 5,2 xH, —
HMEHHO, Ha paccTosHuH Bcero 4,4 xx. CrenosaTenbHO, YeNOBEK
€ HOPMaJbHHM 3DEeHHeM, CTOS Ha POBHOM MeCTe, He MOXEeT BHIETb
TOYKH BcTpeud peapcoB. O Mor On HaGMOZATh ee JHIb MPH
OTHOM M3 CHEAYIOIUX YCTIOBHH:

1) ecan ocTpoTa 3peHHs €ro NOHMKEHA, TaK YTO NpPeAMEThHl
CAHBAIOTCH J/I1 HErO B TOYKY NPH yriae 3penus, Gonbumem 1%;

2) ecnn xene3HOOPOWKHHHE MYyTh HE TOPU3OHTANIEH;

3) ecim raas waGmonaTens BO3BHILAeTCs Hax 3emiell Gonee
YeM Ha

5,22 27
~—2—§-=——-——-12800=0,0021 Kn,

1. e. 210 ¢,
3anauu o maske

3apgaua

Ha Gepery naxomurcsi Mask, BepXyIIKa KOTOPOTO BO3BHINAETCH
na 40 # HaJ MOBEPXHOCTHIO
BOXHI.

C Kaxkoro paccrofiHus
OTKpOeTcH 9TOT MasgK s
Kopabas, ecnu MaTpoc-Ha-
6aonaarens  (<MapcoBOi»)
HAaXOQUTCH HA «Mapces KO-
pa6nas Ha Buicote 10 4 Han
BOXHOH MOBEPXHOCTHIO?

\\
\\\
\ \‘\ “\\ \“.‘ Pemenue

Puc. 105. K sagauam o Maske, W3 puc. 105 sumno,

9TO 3a7aya CBOJMTCH K

BHIYMCJIEHHIO IUIMHEL mpamof AC, COCTAaBJIEHHOH W3 IBYX vacreil
AB » BC.
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Yacte AB ects RaNpHOCTL TOPH3OHTA ManKa WU BEICOTE Haj
aemncit 40 #, a BC-— 1aibHOCTh TOPH3OHTA €MapcoBOTO» RpU
Bucore 10 . CunemosarenpHo, HCKOMOE PacCTOSHHE PAaBHO

113 /0,04 113 /0,01 =113 (0,2-}-0,1) = 34 .
3anmava

Kakyio uacth 9TOro Masika YBHIMT TOT 3Ke «MapcoEOH» ¢ pac-
crosung 30 xm?

Peumenne

W3 puc. 105 sicen xox peuieHHs 3ajayn: HYKHO, BPEKIES
BCEro, BHIYHCANTh ANMHHY BC, 3aTeM OTHATb MONYYeHHHE pe3yiib-
TaT OT obuwiel mmmuen AC, T. e. or 30 x4, uyTOOM Yy3HaTH pac-
cronnne AB. 3Has AB, MH BHYHCAHM BBHICOTY, C KOTOPOH Hanibe
HOCTh TOpH30HTA paBHa AB. BuinmonnuM e Bce STH pacyeThi:

BC=113)/0,01 — 11,3 x.x;
30 —11,3=18,7 xwu;

3uaunr, ¢ paccroauna 30 xm He BUIAHO 27 ¢ BHICOTH MasgKaj
OCTaIOTCH BHIMMBIMH TONbKO 13 4.

Moannsa
3angaua

Han Bame#t ronoso#t, na shicore 1,5 x#, ¢BepKHy®a MOJHHS,
Ha KxakoM pacCTOSHHH OT Ballero Me¢ra eme MOXKHO OO0 BUAETh
MOJIHHIO?

Pemenne

Hapo suuncants (puc. 106) manpHOCTH FOPH3OHTE IAS Bhi-
corn 1,5 x#x. Oua paBna

113 /1,5 =138 xau.

3HayuT, €cNH MeCTHOCTb POBHad, TO MOAHHE Ohila BHIHA de-
N0BEKy, ri1a3 KOTOPOFO HAaXONWTCA HA YPOBHE 3eM/H, Ha PaccTos-



aun 138 wm (a ¢ 6°/y-Hoft monpasko —mua 146 xx). B Toukax,
ynaneuHnx Ha 146 s, ona Obna BUAHA HA CAMOM TOPH3OHTE;

Puc. 106. K 3anaue o Moauuu.

& TaK KaK HAa TaKoe pacCTOsIHHEe 3BYK He JAOHOCHTCA, TO HaGio0-
fmanach OHA 30eCh KaK 3apHUIA — MOJAHHA 623 rpoma,

Mapycunx
3anaua

Bu croure Ha Oepery oO3epa WIM MOpH, y CaMOH BOAHW, H
Habmomaere 3sa YIANSIOUMMCH OT Bac MapyCHHKOM. Bawm usBecTHO,
4TO BEpXYIIKA MayThl BO3BbIIAeTcH Ha 6 4 Hax ypoBHEM MOpH.
Ha xakoM pacCTosiHMM OT Bac MApyCHHK HAauyHeT Kawyuiumcs oG-
pa3oM omyckathcs B BOAYy (T. €. 3a TOPH30HT) M Ha KakKOM
PacCTOAHHH OH CKPOETCA OKOHYATENbHO?

Pewmenue

[lapycHuk HayHeT CKpPHIBAThCH MOA TOPH3OHT (cM. puc. 100)
B TOYKE B-—Ha PacCTOfHMM HAJBHOCTH FOPHU3OHTAa JA/If 4YEJOBEKA
cpeanero pocra, T. e. 4,4 xm. CoBceM CKpOETCS OH TMOJX ropH-
30HT B TOYKe, paccTosiHue Kotopoft or B paBHO

113 /0,006 =8,7 #xs.

3HAYuT, MAPYCHHK CKPOETCH NMOX FOPHIOHT HA PACCTOSHHH OT
Gepera
4,4-1-8,7=13,1 xsu.

— 154 —



Fopusonr Ha Jlyne

3agaya

o cuxX nop Bce pacyeTH HAlH OTHOCHINCh K 3EMHOMY IUADY.
Ho kak 6bl nH3Mednnach HaAbHOCTH TOPH3OHTA, e€c/u G HaGAI0-
Jatenb. OYYyTHIACA Ha JApPyroil IJlaHeTe, HanpuMep Ha OXHOA U3
pasunn Jlyuu?

Pemenne

3amava pewaercs no Toﬁ Ke GopMyne; HaNbHOCTb FOPH3OHTA
pasia }/ 2RhA, Ho B JAHHOM cAyyae BMecTo 2R HAaJO NMOACTABHThH
A4y Jvaverpa He 3eMHoro mapa,- a Jlyaw. Tak kak auamerp
Jlynnt paBen 3500 x.#, TO npu BO3BHILUEHHH TI/a3a HaX MOYBOMH
Ha 1,5 # umeem:

RanbHOCTh ropu3onta ==}/ 3500 X 0,0015=2,3 x.u.

Ha nysHoi paBHuHe MH Bufean G BHaJib BCEro Ha 2—2‘-}— KM,

B ayHHoOM Kpatepe
3anaua

Ha6monas Jlyny B 3purenbHylo Tpy6y Hame CKPOMHHX pa3-
MEpOB, MBI BUAMM Ha Hell MHOWKECTBO TaK HA3BIBAEMHIX KOMbUEBHIX
rop — o6pa3oBaHnil, NMOXOGHHIX KOTOPHIM Ha 3ewne Her. Ongua w3
BenMYaliiuX KoMbLUEBHX Top — «kpatep Konepruka» —nmeer B
auametpe cHapyxu 124 xx, Buytpu 90 xm. Bouicowailine TOUKH
KOJBIEBOr0 BajJa BO3BHIIAIOTCA HAaJ INOYBOH BHYTpeHHeH KOTAO-
BHn Ha 1500 x. Ho ecim 64 BH OYYTHAHCH B CpeAHEH 4yacTH
BHYTpeHHel KOT/IOBHHH, YBHIe/M Gbl BHl OTTYa 3TOT KOJALLEBOH Ban?

Pemenmne

Yro6H OTBETHTb Ha BOMPOC, HYKHO BHIYHCAMTL AANABHOCTH Io-
pusodra mng rpeGHa Bajza, T. €. AAd BHCOTH 1,5 x4, Ona paBHa

na ayne V3500 X1,5=23 xx. [lpu6asus Ka/ibHOCTb TOPU3OHTA
ISl YeloBexa CpeqHero pocTa, HOJY4HM PaccTOsiHue, Ha KOTOPOM
KOJIbIIEBOA Ba/l CKPHIBAETCS NOJX FOPH3OHTOM HabaioaaTens

23 4 2,3=oKono 25 xx.
A TaK KaK ueHTp Baja YHaleH OT €ro Kpaes Ha 45 x.m, 70 Bu-
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IeTb 9TOT Bajl M3 LIGHTPA HEBO3MOWXHO, — pa3Be TOMAbKO B300pas-
IIHCh HAa CKJOHH LEHTPAJIbHHX TrOp, BO3BHLIUIAIOUIMXCA HA JHE
9TOro Kpartepa 0 Bucoth 600 1),

Ha IOnurepe
3amaya

Kax Beauxa jpanbHocTbh ropusonta Ha FOmurepe, nmamerp Ko-
Toporo B 11 pa3 Gosnpute 3eMHOro?
Pemenue

Ecan ¥Omutep noxpuiT TBEpAOH KOPOH H HMEET POBHYIO II0O-
BEPXHOCTH, TO 4Ye/OBEK, MepeHeceHHHH! Ha ero paBHHHY, MOTr Ou
BUAETb BIAJb Ha

)/ 11X 12800 X 0,0016 = 14,4 xx.

Jina caMocTOATe/NbHBIX YH)aMHERu

Bulunc/uTh JANBHOCTb TOPH30HTA JJIA MEPHCKONA MONBOAHOMH
JIOJ(KH, BO3BLIMIAIOUIErOCH HAaX CIOKOAHOH MOBEPXHOCTBIO MOpH
Ha 30 cx.

Kak BhICOKO ZomkeH MOAHATHCA JIETYMK HaX JlamoxckmM o3e-
poM, 4uToOH BHAETb Cpa3y 006a Oepera, pa3iefieHHhE PacCTOSHHEM
210 xm?

Kak BHICOKO NOMKEH MORHATLCH JIETYMK Mexny JIeHHHrpamom
U MockBof#t, 4To6GH cpa3y BugeTh 06a ropona? Paccrosune Jlenun-
rpag — Mocksa paBHo 640 xu.

3 Cm. KHHTY TOTO e aBTOpa «3aHHMaTenbHas acTPOHOMus», ra, I,
crathio «/Iynnbie mefisamuy,




TJIABA CEIbMASA
TEOMETPHSI POBUH30HOB

(Hecxkonbko crpannn us Xioas Bepna)

Feomerpna 3BesagHoro He6a

OTtkphitach Ge3nHa, SBE3A HOAHA,
3BesnaM uucaa Her, 6esfHe JxHa

JloMoHOCOB.

Buno Bpems, xorma asTop 9TOH KHHCHM TOTOBHI cebf K ue
cosceM OOMYHOH OYAYWIHOCTH: K Kapbepe 4elOBeKa, NOTepnes-
wero Kopabnexpyurenue. Kopoue ckasaTh, s AyMan cCaenathed
PoSunsosom. Ecan GH 3TO OCyWIeCTBHAOCH, HACTOSALIAH KHHra
morna Ou OHTb COCTaB/IeHa HHTEpeCHee, YeM Temepb, HO, MO-
wer OHTb, M BOBce OCTalach OH HeHamucaHHoi. Mue He
HPUILIOCh CAenaThCcss POGHH30HOM, O 4eM s Temepb He Kalelo.
Oanako B IOHOCTH fl TOPSIY0 BepHa B cBoe mpusBanue PoGuH30Ha
H TOTOBWICH K HeMy BHOJIHE cepbe3Ho. Beap nawe camuiii mocpen-
cTBeHHbl PoGuH30H Jomked 06/1aJaTh MHOTHMH 3HAHHSIMH H Ha-
BHIKAMH, He 00d3aTeNbHBIMH HAs Juomel Apyrux mpodeccHi.

Yro, mpexne Bcero, MPHIETCH CHENATh 4YEJAOBEKY, 2aKHHY-
TOMY KpylIeHHeM Ha HeoGuraemnit ocTpoB? KoHeuHo, omnpe-
ReMTh reorpadHyecKoe [MO0KeHHEe CBOETO HEBONBHOTO 0OHTa-
Auila — HmiEpoty u goaroty. O3 sToM, K COXaleHHio, CAHLIKOM
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KPATKO TOBOPHTCA B OU/IBIWIMHCTBE HCTOPHH CTApHX M, HOBBIX
PoGud soHoB. B mosinoM wu3ganuu mognuasoro «PoSuuzona Kpyso»
BHl HaAmeTe 06 9TOM BCero OJHY CTPOKY Ja M TY B CKOOKax:

«B Téx mmupOTax, riae JexHT MoA ocTpoB (T. €., MO MOMM
BuluncaenusM, na 9°22' cesepHee 3KBaTOPA)...».

Ara mocagsas KPaTKOCTb MPUBOAW/IA MeHS B OTYafdHME, KOTHA
fl 3amacajacsl CBEJ HUSIMH, HeOOXOXUMBIMH M1 Mo2H BooOpawaemoH
OyxyuHoct#. §I roTroB Obl1 yKe OTKa3laThbCi OT Kapbephl EIMHCT-
BEHHOrO O6GHTaTeNs MyCTHIHHOTO OCTPOBAa, KOTJA CEKPET PacKpLul-
cq mepexo MHOW B «TamHcTBeHHoM octpose» Kions Bapha.

§1 se rorosno Moux yutarenelt B PoOMH30HH, HO BCe ke Cyu-
TQI0 HEMHLIHAM OCTaHOBHThCHA 342Ch Ha mpocrelmmx cnocoGax
onpegeneHust reorpapuueckofl WHPOTH. YMeHHE STO MOXET NpH-
FOQUTHCA HE /I OJAHUX TONBKO OGHMTAaTe/Nell HeBeXOMBLIX OCTPOBOB.
Y Hac euge CTO/MBKO HACENEHHBIX MeCT, He 0603HaueHHHX Ha KapTax
(ma u Bcerma /M mox pykamH mojapoGHas KapTa?), 4TO 3ajaia
onpeneneHnst redrpaduueckofl IIMPOTH MOXET BCTaTh Nepey MHO-
rumu M3 Moux yurtarenett. IlpaBma, MH He MOXeM YTBepxXZaTb,
Kak Hexorjga JlepMOHTOB, 4TO Jaxe:

«Tam60oB Ha KapTe reHepaabHOR
Kpymkom o3HaueH He Bcergan;

HO MHOXECTBO MeCTe4eK H KO/IX0308 He 0003HaYeHO Ha 0Ouux
KapTax eule H B Hamy guu. He wamo myckaThcs B MOPCKHE MpH-
KJIIOUeHHns, YToGH OKasaThcst B poin PoGuH30HA, BmepBhie onpe-
nensiouiero reorpaduyeckoe MOMOKEHHE MeCTa CBOErO OJHTaHHH.

Hdeno 3T0 B OCHOBe CpaBHUTENbHO HecaoxHoe, HaGmiomas
B fCHYIO 3Be3HYI0 HO4b 3a HeOOM, BH 3aMeTHTE, YTO 3BE3JHl
MEJJ/IEHHO ONHCHIBAIOT HA HeGEeCHOM CBOJAS HAK/IOHHBIE KpYTH,
CJIOBHO Bechb KYMoJs Heba IVIaBHO BPAIAETCH HA KOCO YTBEPKIEHHOH
HEBUAMMOH OCH. B [eHcTBUTENHHOCTH e, KOHEYHO, BH caMu,
Bpallasick BMecTe ¢ 3emsiel0, ONMHCHBAETE KPYrd OKOJIO €e OCH
B OOpaTHyl0 CTOpPOHy. EjuncTBeHHas TOYKa 3BE3IHOTO Kymona
B HauleM CEBEPHOM MOMYLIAPHH, KOTOPAas COXPaHAET HEMOL3HK-
HOCTb, — Ta, KyJa YNHPAeTCHd MBICJAEHHOE NpPOJO/MIKeHHe 3eMHOH
ocu, DroT CceBepHHH «MOMIOC MHPa» NPUXOAUTCA HEBJANEKE OT
ApKOH 3Be3an Ha Kouue xBocta Mano#t Mensennun — ITonspuo#
spe3gsl. Halint ee Ha Hamem cesepHOM HeGe, MBI TeM CaMbIM
HaliieM H MO/OXeHHe ceBepHoro momioca Mupa. OTbcKaTh xe ee
HETPYAHO, €C/AH HalTH CHaya/ja MOJOXKEHHE BCEM H3BECTHOTO (O-
ssesgusd Bonpuoit Mensenuusl: nposemuTe NMPAMYIO JIHHUWIO Yepes
ee KpafiHue 3Be3fnl, Kak moka3aso Ha puc. 107, u, npomgomxus
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€e Ha pacCTofHHe, NMPHMEPHO PABHOE JJIHHE BCETO CO3BE3]Hf, BHI
natkaerech Ha [lomspayio.

3ro oxHa U3 TeX TOYeK Ha HeGecHoff cdepe, KoTopsle mona-
HOOATSA HaM A4 onpejenzHus reorpaduyeckoit mupoTel. Bropag —
TaK HA3bIBAEMBbIA «3EHHT» — €CTh TOYKA, HaxoAsulascs una HelOe
OT3eCHO Haz Bamieit ronoBod. JIpyrumu C/OBamMH, 3€HUT €CThb TOYKa
Ha He6e, KyJa ynupaeTcd MBIC/IeHHOE IPOJOMIKEHHE TOTrO pamuyca
3emaun, KOTOpHIA NPOB2IEH K 3aHMMaeMOMY Bamu MecTy. I'pamychoe
paccironnue mo HEGECHOM Ayre Mexcxy BaliuM 3eHuToM H [loadp-
HOI 3Be3OH eCTh B TO Xe BpeMd IpaaycHoe paccTosHHe Ballero

43 Maran Meﬁeeamia/’,
”
2 fonroc 4””
&
\

—=="" Nonspras 3eesda
W

Sorsuwas Medseluua

”

Puc. 107. Pasnickanue IMoasgpHoit sBeanubl.

MecTa OT 3eMHoro momioca. Ecau Bami 3enut otcrouT or ITonmsp-
Ho#t Ha 30°, 10 BH OTHa/eHH OT 3eMHOTO monoca Ha 30°, a sna-
YUT, OTCTOMTE OT 9KBaTOpa Ha 60°; HHaye roBops, BH HAXOZHTECH
na 60-i# napannenu,

CnegoBatensHo, 4TOGH HaliTM IIMPOTY KaxKoro-muéo Mecra,
Hano JIMIUL M3MEPHTh B Tpagycax (M ero AO/NIX) «3EHUTHOE pac-
ctosinue» IloaapHoii 3Be3fbl; MOCAE STOr0 OCTAHETCS BHYECTh 3TY
senuynny M3 90° —u mmpota ompenencHa. IIpaxTHYECKH MOKHO
nocrynath WHaye, Tak Kak Jyra Mexay 3€HHTOM H TOPH30HTOM
comepxur 90°, TO, BHYUTa® 3eHUTHOe paccTosuue IloaspHoit
3se3nn u3 90°, MM MoAyuaeM B OCTATKE He YTO HHOE, KaK AJIUHY
HeGecHo#t ayru ot IlonsipHo#i IO TOpH3OHTA; MHade TOBOPS, Mbl
nonyyaeM ¢BhcoTy» [lonspHoli 3Be3xs Hax ropusonToM. Ilostomy
reorpadiyeckas IIMPOTA KaKoro-mu6o mecta pasHa Bucore Iloasp-
HOH 3Be3AHl HaJX TOPH30HTOM STOrO MeCcTa.

Tenepp BaM MOHATHO, YTO HYXHO CJHelaTh IS ONpEAENEHus
mwHpoTH. JIOXZIBIKCH SICHOM HOYM, B OThHickuBaeTe Ha neGe [lo-
JISIPHYIO 3BE3LY M H3MepsieTe €€ YIVIOBYIO BHICOTY HaJ FOPH3OHTOM;
pe3ynbTar cpa3y JMACT BaM HCKOMYIO WIHPOTY BalIero MecTa.
Ecm Xoture GbITh TOYHHIM, Bl JO/DKHHI NPUHATH B pacder, 4TO
Monspraa 3Be3pa He CTPoOro coBmajaeT ¢ NOMIOCOM MHPAa, a4 OT-
cront of Hero ma 11/,°, Tlosrtomy [Monsipnas 3Be3na we ocraercs

— 169 —



COBEPIUEHHO HEMOJBIIKHONA. OHA ONMHUCHBAST OKOMO HENOABHIKHOIO
HeOEeCHOrO MOJI0CAa MAajeHbKu# KpPYWOK, pacmoaarasch TO Bhue
ero, TO HHKe, TO cmpasa, To ciesa Ha 11/,°. Onpegenus Bucoty
IMonspHott spe3fu B CaMOM BHICOKOM M B CaMOM HH3KOM ee Io-
JIOXeHuH (aCTPOHOM CKa3al Obl: B MOMEHTH ee BepxueHl W HmKHelt
¢Ky/abMHHauuit»), BH GepeTe cpepHee M3 0OOHX u3Mepeduit. dro
H eCTb HCTHHHAA BBHICOTA NOJIOCA, A CASANBATENbHO, H HCKOMad
LIMPOTA MecTa.

Ho ecnu Tak, To He3ayev u36upath Hempemenno Ilonsphyio
3BE3Jy: MOXHO OCTAHOBHTbCS Ha JiI0OOH He3axomsie#t 3sesfe H,
H3MEpHB ee BHICOTY B 0GOMX KpalHHX MOJNOWEHHX HaX TOPH3OHTOM,
B3iTh CPEIHIO0 M3 STHX u3MepeHnit. B pesyiabrate moaydurcs
BLICOTA MOMIOCA HAX TOPH30HTOM, T. €. mHpora Mecra. Ho mpu
9TOM HeOoGXOQUMO YMETh Y/IaBIHBATh MOMEHTHl HAWBBHICHIETO M HaH-
HH3IIETO MOJOXeHnA u30paHHOH 3Be3AH, YTO YC/IOKHSET Jelo;
a ¥ He BCerha ynaercs 9TO HaGliomaTh B TeyeHHe OXHOH HOYH.
Bor mouyemy Iisi mepBHX NPHOAMKEHHHX W3MepeHu# Jy4mie pabo-
fatp ¢ IMonspHolt 3Be3moft, mnpeneGperas HeGONBIIHM YyHAJNCHHEM
ee OT mojaca.

o cux nmop Mel BooGpawkanu ceGsi HaXOASIIUMUCH B CEBEPHOM
nonymapud. Kak mocTynmwiu GH Bhl, OYYTHBUIHCH B IONHOM MOXY-
papuu? Toudo Tak xke, ¢ TOH JHIIL pasHuieH, 4TO 3keCh HAXO
ONpeAensTh BHICQTY HE CEBEPHOrO, a I0WHOro mojaioca mupa. bBiuma
STOr0 MO/MI0CA, K COXANEeHHIO, HeT spko# 3Be3ian Bpoxe [Tomspuoti
B Hawem monywapu. 3HaMeduTHi IOxuni#t KpecT cuser noBOAbHO
JAZIeKO OT IOWHOTO IOJIOCa, H €C/AM MHl )KeJaeM BOCIO/b30BaThCH
3Be3JaMH 3TOTO CO3BE3XMS I/ ONMpeme/eHHus LIHPOTH, TO NMPHL2TCS
Gpath cpenHee W3 IBYX H3MEPEHHH — PH HAWBHICHIEM M HAWHM3-
IIeM MOJMOKEHHH 3Be3Jbl.

I'epou pomana XKiona BepHa npu onpene/eHHH IIHPOTH CBOEro
¢TaHHCTBEHHOTO OCTPOBA» MOAb30BANHCH HMMEHHO STHM KPAaCHBHIM
co3Be3nMeM IOWHOro Heba.

[MoyunrenbHo mepeyecTb TO MECTO POMAHA, TAe ONHCHBAETCH
BCA HpoueAypa. 3a04HO MO3HAKQMHMCA H C TeM, Kak HoBue Po-
GuH30HH CTpaBHAMCh CO CBOelt 3ajavelt, He HMed YI/OMEpPHOro
MHCTPyMEHTa.

HIupora «TAMHCTBEHHOTO OCTPOBA»
«Boiro 8 uwacoB Beuepa. Jlysa eue He B30HINA, WO rOpH-
BOHT cepeOpHACH YiKe HeXHHIMH OnefHbiMM OTTEHKAMH, KOTOpHE

MOXHO OHNO Ha3BaTh  JyHHoH 3apelt, B 3esure OaMcTanH
€03Be3]Hs I0WHOTO MOAYNIapHA W MeWKy Humi cossesgue. IOx-

— 160 —



Horo Kpecra, Wuwenep CMmHT HekoTOpoe Bpems Habmiomas STO
co3Be3nue.

«— TepGepr, —cKa3an OH Mocne HEKOTOPOTO pasayMbsl, —
y Hac cerogis 15 anpena?

« — Jla,—orBeTUn IoHOWIA,

¢« — Eciu He ommbaioch, 3asTpa OXHH M3 Tex uerHpex gxeft
B rogy, KOrja HMCTHHHO@ BpeMS PaBHO CpeJHEMy BpeMeHd: 3aBTpa
Conuue BCTYMHT Ha MepuAMad pPOBHO B MOMAEHb MO HAUUM Ya-
cam!), Ecnu moroma Gynmer sicHas, MHE yZAcTCd MPHGAH3NTE/LHO
ONpeNenuTh JOATOTY OCTPOBa.

« — be3 mHCTpyMenTOB?

«— Jla. Beuep sicHuif, M NOTOMY f CEroAHS K€ NOMHTAKCh
OPENeNuTh MIAPOTY HAUIEr0 OCTPOBAa, H3MEPHB BHICOTY 3BE3N
HOxuHoro Kpecra, T. e. BHCOTY I0XHOTO IO/IOCA HAaj TOPH3OHTOM.
A 3aBTpa B MONIEHb ONpPEAEN0 H LOACOTY. OCTPOBA,

«Ecnu 60 y umkedepa GHJI CEKCTAHT-— NPHGOP, MO3BOMKIOLMHA
TOYHO HM3MEpATH YIVIOBHE PACCTOSHAS NPEIMETOB MPH IOMOLH
OTpaXKeHHs CBETOBHIX Jyyelt, — 3ajaya He npexcrasidna Ob HH-
Kakux 3arTpyaHenn#t. Ompelenus B 3TOT Beyep BHICOTY MOaiOca,
a 3aBTpa aHeM — MoMeHT mpoxowpeHus ConHia yepes MepHIHaH,
OH HONy4YHn GH reorpaduyeckHe KOOPAMHATH OCTPOBAa: IIHPOTY
u poarory. Ho cexcranra He MMenOCh, H Hafo OBUIO €ro 3aMEHHTb.

«Wnwenep Boumen B meuiepy. Ilpu cBere KocTpa OoH BHpesan
IBe NPAMOYTOJbHHE IUVIAHKH, KOTOpHE COeAHMHH]A B OIHOM KOHIe
B ¢opMe LUPKY/AHA TaK, YTO HOXKH €ro MOXHO GHLU/IO CABHTaTh
H pasnsurats. J14 mIapHupa OH BOCIO/IB30BAJCH Kpenkof KomouKoH
aKauuu, HalneHHOH cpexu BajeXHHKa Y KOCTpa.

«Korna mHctpyMeHT GuuI rOTOB, HHXEHep BO3BpaTH/ICA Ha Ge-
per. Euy Heo6xonumo 60 HM3MEpHTh BHCOTY NOJMIOCA Hax ro-
PHU3OHTOM, SCHO OYEPYEHHHIM, T. €. Haj ypoBHeM mops. it cBOHMX
HaGmionenuit od oTmpaswicd Ha miowanky [Hasekoro Buna, — mpu-
4YeM HYWHO HDHHATD BO BHHMAaHHE TaKKe BHICOTY CaMOH ILIOLYamKH
Hax ypoBHeM Mopsi. DTO mnociaeAHee H3MepeHHe MOWHO OGynger BH-
[OAHHTD HA JZipyrofl HeHb MpHEMaMH SJeMEHTapHOH reoMeTpHu.

«[opn30HT, O3apeHHHfl CHH3y MEPBHIMHM Jy4aMH JIyHH, Pe3KO
OOpHCOBLWBAACH, NpEACTaBnds BCe yno6c1‘nay AN HabGaioxeHus .

1) Ham# vacel HAYT He CTPOrO COTJIACOBAHHO C CONHETHBIMH YacaMu:
MeXAYy «UCTHHHBIM COJHEYHBIM BpeMeHeM» H TeM <CPeAHHM BpeMEeHeM»,
KOTOpO® II0Ka3biBaeTCd TOYHBIMH YacaMH, €CTb PacXOXKAcHHE, PaBHAI-
nreeca Hy:o0 TOALKO YeThipe AHSA B rohy: okoso 16 anpess, 14 wions,
1 centabps u 24 aexadps. (Cum. «3aHuMaTeabnylo actpoxomuion §. ¥, fle-
peabMaua) -
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Coassesae IOxHoro Kpecta cuano Ha HeGe B ONpOXHHYTOM Bhze:
sBe¢3na anbdra, o6o03Havyalomasi ero OCHOBaHHE, BCero O/mie
RESKAT K I0WHOMY mOJIOCY (Mupa).

«3JTO CO3Be3NHe PaCIOMOKEHO He TaK OGAM3KO K IOKHOMY
nomocy, kak Ilongpras 3Be3ga— k ceBepHoMy. 3Be3na anb(a
OTCTOMT OT NMOMIOCAa Ha 27°; HKeHep 3HAJA 9TO M Npenmnosaral
BBECTH 9TO -PacCTOSHHE B CBOM BuuucaeHuss. OH nomxuzan Mo-
MEHT4 NPOXOWHEHHA 3Be3Xbl Yepe3 MepuiuaH, — 3T0 obaeryaer
BLINOJIHEHHE ONepalHH,

«CMHT HampaBH/l OXHY HOXKY CBOEro IEepEBSHHOrO LUPKY/d
TOPH30HTANbHO, APYryl0 — K 3Be3fe aabda Kpecra, u orBepctHe
00pa3oBaBILErOCs yria Aal0 YIJIOBYIO BHICOTY 3Be3IH HaX TFOPH-
30HTOM. YTOOH 3aKpenuTb 3TOT YI'OJN HALEKHHM O0OPA30M, OH NpH-
6un ¢ NMOMOLIBIO IUMMUB aKauMu K o6eHM IUIaHKaM TPeTbio, mépe-
CeKaloulyl0 HX Momepex, Tak 4To ¢urypa CoxpaHija HEH3MEHHYIO
¢opuy.

«OcraBanoch JMUIb ONPeNe/NHTh BEIHYHHY HOMYYEHHOTO YTria,
OTHOCA Hab/IOJeHHEe K YPOBHIO MOPS, T. €. YYHTHIBasg MOHHKEHHE
FOPU3OHTA, M 4ero HeoOXOAUMO OHJIO M3MEPHTb BHICOTY CKajH 1),
BesmuuHa yria gacT BHCOTY 3Be3gni anbda Kpecra, a cremo-
BAaTEJbHO, M BHICOTY NOMIOCa HajJ TOPH3OHTOM, T. €. reorpadu-
4eCKyl0 MIHPOTY OCTPOBA, TaK KaK MIMPOTa BCAKOTO MECTa 3eMHOTO
lapa paBHa BHCOTE NOAIOCA HAX TOPH3OHTOM 3TOrO MecTa. JTH
BLIYHC/IGHHS] NPEXNoIaraloch NPOU3BECTH 3aBTPa». :

Kax BHMONHeHO OLIIO H3MepeHHEe BHICOTH CKa/Bl, MOH YHTATEIH
8HAIOT YyXe M3 OTPHBKA, NPUBEIECHHOTO B NEPBOH riaBe HacTosureH
karrd. TlponmycTuB 3mech 3TO MeCTO poMaHa, mpoCASAHM 33 Jaib-
nefimelt pa6oroli uHiceHepa:

«MukeHep B3N LHPKY/Ib, KOTOPHA GHJ YCTPOEH MM HakaHyHe
H HOMOUIbI0 KOTOPOTO OH OmpejeNHs YTA0BOe PacCTOSHHE MEXAY
aBe3gol anbda IOwHoro Kpecra m ropusontoM. OH TIIATENbHO
H3MEpHJ BEJIMYMHY STOrO YF/a MOMOUIbIO KPYTa, Pa3fe/IieHHOrO Ha
360 uacreit, n Hamen, yro ou pased 10°. OTCioZa BHCOTA NOMIO-
ca Haj TOPH3OHTUM — Moc/e npucoexuHenns x 10° tex 27°, ko-

. 1) Tak Kak u3MepeHHE HNPOH3BOAWIOCH HHIKEHEPOM He Ha YpOBHe
MOps, a C BHICOKOH CKalbl, TO NpAMafl JUHHA, NPOBEICHHas OF Fiasa
n.6mopaTens K Kpald ropusoHTa, HE CTPOrO COBII:Jiala ¢ NMEPNEHAUKY-
AAPOM 'K 3€MHOMY pajuycy, a .COCTaBAfAa ¢ HHM  HEKOTOPHH' yroa.
OznHako yroa 9TOT Tak Mal, YTO ;iR A3HHOFO CAydas MOWHO OnIO uM
cMenq npene6Gpeud (mpu BhicoTe B 100 # OH €aB2 COCTaBageT TPEThI0
ROMIO Tpaiyca; nostoMy. Cumuty, BepHee, Xioao Bepuy, ne dulgo
HaZOOHOCTH YCAOMHATb pacyer sBeicHHeM 9Tofi mompasku. (5. '/7)
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TOPHE OTHENAIOT HA3BAHHYIO 3BE3NY OT MOMIOCA, W NPUBEJEHHS
K YPOBHIO MOpH BHCOTH CKajbl, C BepIIHdbl KOTOPOH ObIO BH-
N0/IHEH0 W3MepeHue, — Moy maach pasHod 37°. CMuT 3akMOMA,
yro ocTppB JludKonbHa pacnonoxed Ha 37° 10HOH WMPOTH,
HJIM — MPHHAMAs BO BHHMAHHE HECOBEPLISHCTBO M3MEPEHHS — MeX Iy
35-# u 40-# napanensmu,

«OcraBajnioch euie ysHatb ero Joarory. MixeHep pacCuuTh-
BaJ ONPEAE/NHTh €€ B TOT We JeHb, B moagedb, korga Comuue
6yner MPOXOXNTH 4Yepe3 MEPUAHAH OCTPOBAY.

Onpenenenne reorpaduueckoil JK0JroTn

«Ho kak wmHxeHep ompemeant MoMmeHT npoxoxaexus Comaaya
yepe3 MepHAHAH OCTPOBAa, He HMeS JJI4 STOr0 HHKAKOr0 HHCTPY-
menta? Bompoc sTor ouedp 3anmman IepGepra.

«MmxeHep pacnopsgwics BceM, YTO HyXHO OH/IO A1 ero
acTpoHoMH4eckoro HaGmiogenus. Ou BHIOpan Ha necyaHom Gepery
COBEPUIEHHO YHCTOE MeCTO, BHIPOBHEHHOE MOPCKMM OT/IHBOM.
IlectudyroBuft miecT, BOTKHYTHH Ha 9STOM MecTe, OHll mepreH-
IUKY/MAped K 3TOH miomagke.

«['epbepT moHsAN TOrAa, KaKk HamepeH Ghll NefiCTBOBAaTh HHME-
Hep I8 ompejeneHHs MoveHta npoxoxAeHus ConmHua yepes wMe-
pHINMAH OCTPOBA, HJIHM, MHAa4Ye TOBOPS, NS ONpelNeNeHHS MeCTHOro
nonynus. OH XOoTen ompenenanTh €ro mo HaGNIONSHHIO TeHH, OT-
OpacbiBaevolt mecToM Ha mecox. Cnoco6 3TOT, KOHEWHO, HEJOCTa-
TOYHO TOYEH, HO, 32 OTCYTCTBHEM MHCTPYMEHTOB, OH JaBaj BCe Xe
IOBOJILHO YJIOB/IETBOPHTENbHLI pe3y/bTar.

«MomeHT, Korza Tedb LIECTa clenaeTcds Haubonee KOpOTKOH,
Gyxer noazedb. JJOCTaTOYHO BHHMATeNbHO NPOCIAEIHTb 3a JHBHXeE-
HUEM KOHI[a TEHH, YTOGH 3aMEeTHTh MOMEHT, KOTJa TeHb, MepecTan
coKpauiaThCs, BHOBb HayHeT YHIuHAThCH. Tenp kaxk OH urpana
B STOM CaAyd4ae poJb yacoBol crTpeinku Ha uudepOGrare.

«Korna, no pacdery mHxXeHepa, HACTYMHIO BpeMs HaOmIOAeHHd,
OH CTa/ Ha KOJEHH H, BTHKad B NMECOK MajJeHbKHe KOJBIIKH, HAYan
OTMeYaTh MOCTEMEHHOE YKOPOYEHHE TeHH, OTOpachiBaeMOH IIECTOM.

«XKypHamucT (OZMH M3 CNYTHUKOB MHXKEHepa) HAepkal B pyke
CBOl XPOHOMETP, FOTOBACH 3aMETHTb MOMEHT, KOTXa TEHb CTaHer
HauGonee KopotkoHf, Tax Kak HHXKeHep NpPOM3BOAHT HAOMIOAEHHE
16 anmpeas, T. €. B OXMH W3 Tex AHeH, KOrja HCTUHHLIA NONAEHD
coBmafaer CO CpPeNHHM, TO MOMEHT, 3aMeYeHHHH MXYPHAIMCTOM MO
ero xpouometpy, GyAeT yCTaHOBJeH MO BpeMeHH Mepuiuaxa Ba-
UIMHrTOHa (MecTa OTOpaB/AEHHs NyTEUIeCTBEHHUKOB).
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«Conune MeRNeHHO MOABHradoch TeHb INOCTETeHHO yKOpayu-
panach 3aMeTuB, HaKOHEl] YTO OHA Haiana YAMHHATBHCSH, MHKS
Hep CmpocHa

«— Koropnift yac?

«— [laTh vacoB W oOAHa MHHYTa, — OTBETHA 3KYPHANHCT,

«Habnionenne 60 oxonyeHo. OCTaBanoch TOMBKO NMPOAENATH
ReCJ0KHHIA pacyer.

«Ha6niomenne ycTaHoBWIO, 4TO MeXIy MepumuaHoM Bauimur-
TOHAa ¥ MEpPHUAMAHOM OCTpPoBa JIMHKOAbHA Pa3HHUA BO BPEMEHH
NOYTH POBHO 5 4acoB. JTO 3HAYMT, YTO, KOrAa HA OCTPOBE IOJ-
Aeib, B BamunrroHe ywe 5 uyacoB Beuepa. Coanue B cBOM Ka-
KylWeMcss cyTOUYHOM JBIIKEHHH BOKPYr 3€MHOro mapa npoGeraer
1° B 4 mmaytn, a B wac—15° A 15°, ymHoxenHne Ha 5
(uncno uacos), cocrasasior 75°,

«Bamynrron sexut Ha Mepumuane 77°3'11” k sanany or I'pu-
HUYECKOTO MEpHAHaHa, NPHHEMAeMOTO aMepHXaHLIAMH, KaKk H aHe
rJM4aHaMH, 3a HAYaJbHBIA. 3HAYHT, OCTPOB JewKa/a NPHGIH3UTENLHO
na 152° samaaqoii JMO/rOTH.

Mpuuumas BO BHHEMaHHE HeJOCTATOYHYIO TOYHOCTb HaGiioxeHmH,
MOKHO OBIO YTBEPXKIATh, YTO OCTPOB JIEXHT Mexay 35-i w 40-i
napaaiensMu 10KHOM IHPOTH W Mexcay 150-m u 155-M mepumua-
namn K samagy ot Fpunnua».

OrMeTHM B 3aK/MiOYeHHe, 4YTO CMOCOGOB OmpeneseHHs reorpa-
¢udecKol X0ATOTH HMEETCH HECKOMBKO M JOBOJBHO PasHOOGPA3HEIX;
cnoco6, npuvenennut repoavu ions Bepna, aumb oxMd M3 HUX
(M3BecTHHI! MOX HAa3BaHMEM «Cnoco0a MEpPeBO3KH XPOHOMETPOB3).
TouyHO TaK e CYUWISCTBYIOT M JPYTHE NpHEMHI ONpeleNeHHs MiH-
poTH, 6o/ee TouHHE, HexelH 31eCh ONHCAHHLR (1A% MopenaaBaHus,
HAMpPHMEpP, HENPHTONHKIA).



YACTb BTOPAH4

MEXAY IEJOM U IHYTKOH
B 'EOMETPUU

npenme'r MaTeMaTHKH HaCTOJAbKO Cepbhe=-
3€eH, YTO MM0JIe3HO He yNmyCKaTb CayvaeB
Jejathb ero HEeMHOro 3aHHMMaTeJbHbIM
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I'JIABA BOCBbMASY
TEOMETPHSl BNIOTbMAX

Ha pgue Tproma

T BOJBHOTO BO3AyXa fo/Jed M MOpH mNepeHeceMcsl B TeCHHIH u
TEeMHBIf TPIOM CTapuHHOrO Kopabns, rae IoHHWH repoit ox-

HOTO W3 poMmaHoB Maiin-Puna ycnemHo paspeuina reoMeTpHuecKyio
3ajadyy mpu Tako# OGCTaHOBKe, NpH KOTOPOH, HaBepHOe, HH OJ-
HOMY M3 MOHUX vYHTaTeJel 3aHHMAThCSi MATEMATHKON He MPHXOMU-
nAock. B pomane <«Manbunk-Mopuk» (win «Ha nmHe Tpromax)
Maits-Pax nosecTByer o I0HOM JoOHTe/Ne MOPCKHUX HPHK/IOYEHHH
(puc. 108), koTopmii, He HMesl CpeACTB 3amIaTHTh 3a IPOE3X,
mpobpajncs B TPIOM HE3HAKOMOro KopaGnsi M 3I4eChb HEOXHIAHHO
OKa3aJcs 3aKyMOPEHHEIM Ha BCE BpeMsl MOPCKOro mnepexoxa. Posich
cpeau Oaraxca, 3amONHABIIETO €r0 TEMHMIy, OH HATKHy/JACH Ha
AUMK cyxapeit u 604Ky Boan. PaccymurenbHuft MaJbuuMK NMOHMMAJ,
4TO C 9THM OTPaHHYEHHHIM 3aMacoM eJu H MUThs HaZO OHITh BO3-
MOWHO GepexiuBee, ¥ IMOTOMY peLIHA pPa3fe]nTh €ro Ha exe-
JHEeBHBIE MOPIHH,

[Mepecunrats cyxapu OHJIO AeNOM HETPYAHHIM, HO KaK ycTa-
HOBUTh MOpUMH BOJH, He 3HasA ee obuwero samaca? Bor sagava,
KOTOpas ¢TOf1a meped IoHuM repoeM Maia-Puga. ITocMotpum,
KaK OH CIpaBHICA C HEI0.
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Hamepenne Gouxu

«MHe He006x0auMO GHUIO YCTaHOBHTH IIsi ce6f AHESBHYIO nop-
1m0 BoAu. JIng 9TOro HyxHO OLIIO Y3HATh, CKONBKO ee COpep-
wurcd B GO4dKe, M 3aTeM pA3ASAUTh MO MOPLUAM.

«K cyacTeio, B JepeBeHCKOH IIKONMe YUYATENb COOGU{HA HaM
Ha YpOKax apudMeTHKH HEKOTOPHE HadaJbHHE CBEASHHS H3 Teo-

Puc. 108. IOHm# mo6utesp NPHKIIO-
yeHu#i ®3 pomana Maiu-Puna.

METpHA: s HMeJ IOHATHE O
Ky62, mnHpaMHAS, IUIHH-
Ipe, wmape; 3Hal g TaKKe,
4T0 GOYKY MOXHO paccMar-
pHBaTh KaK ABAa YCEYEHHBIX
KOHyCa, C/IOMZHHLIX CBOHMH
GO/BIINMH OCHOBAHUSAMH,

«Yrobn onpenennTh
BMSCTHMOCTb Moefi Gouxwy,
HyXHO OBUIO 3HaTb ee BH-
cOTy (mau, B CYIMHOCTH,
MOMOBHHY 9TOH BHICOTHY),
3aTeM OKPYXHOCTb ORHOTO
U3 MOHBEB H OKPYKHOCTDb
CPeIHHHOTO CevyeHusd, T. €.
camo#t mmHpoko# yactu 6ou-
Ku. 3Has 9TH TpuH BeIH-
YHHH, § MOT TO4YHO Ofpe-
I2/UTh, CKOJBKO KyOHue-
CKHX eXHHHL[ COACPMHTCA
B Gouke.

«MHe 0CTaBa10Ch TONIb-
KO H3MepuTh STH BeNHIH-
HH,—HO B 9TOM-TO B 3a-
K/109a/1ach BCS TPYMHOCTD.

<Kax BHMOMHUTL 3TO H3Mepenue?

«¥Y3HaThb BHCOTY GOYKH HETPYAHO: oHa OHIA mepesao MHOIO;
9T0 AWEe KACaeTCd OKPYXKHOCTeH, TO f HE MOr K HHM HORCTY-
nAThCA. S OB CMIIKOM Majl POCTOM, YTOGH AOCTaTh RO BEpXY;
KpOMe TOro, MellanH SIUHKH, CTOSBIIAR MO CTOPOHAM.

«bHino eme oxHO 3aTpymHeHne: y MeHs He ObiIO HR Mac-
mraba, HH HMIHYPKa, KOTOPHIMH MOXHO OHJIO OH BOCHNQIbL30BaThCH
MIS M3MEPEHHHA; KaK MOr fi ONpele/iiTh BEeAHYHHBI, €C/IR y MeRd
He On0 Hukakoff mepn? OfHako s peumun He OTKA3HIBATHCA OF
CBOCTO IJIaHAa, NMOKa He 0GOYMal0 ero co BCEX CTOPoH?,
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Mepnas nunefika
(3anaua Maiin-Puna)

«Pa3uuminggs o Gouke, ¢ TBSpAHM peIIEHHEM €e M3MEpHTh,
f BH23anHO OTKDHUI TO, Yero MHe HexBaTalo. Mue moMmoxer npyt
TaKOR A/MHH, 4TOGH OH MOT NPOHTH HACKBO3b uyepe3 GOYKY B ca-
MOM wMpokoM ée Mecte. Eciu s BBexy mpyT B GOUKY M YTKHYCh
HM B NPOTHBOMOJIOXKHYIO CTEHKY, i OyHy 3HaTh J/HHY IHaMeTpa.
OcraneTcs Auilb YTPOHTb IJHHY NPYTa, YTOOW NMONYYHTH AJIHHY
OKPYWHOCTH. 3TO He GTPOrO TOYHO, HO BNOJHE NOCTATOYHO AJIS
OOHXONHHX H3MepeHH#. A Tak KaK OTBepCcTHE, KOTOpOE st paHhmiue
npoxenan B 6ouke, NPHXOIWIOCH B caMoft miMpoko#t ee yacru, TO,
BBEAS B Hero mnpyT, s OyAy HMeTb TOT JAHAMETP, KOTOpHA MHE
HYXKeH.

«Ho rme naéttu mpyt? 3rto 6mn0 HerpymHo. S pemma Boc-
NONb30BATLCA JAOCKOA OT HILMKA C CyXapsMH, M TOTYacC Xe INpH-
HasIca 3a paGory. IlpaBma, mocka 6nina anmuHOIO Bcéro B 60 i,
Gouka xe — Gone2 ueM Basoe mmpe. HO 3TO He»MOIZIO COCTaBHTH
3aTPYJHEHHS, HYWHO ObWIO JIHIIb TIPUTOTOBHTb TPH INANOYKH N
€BA3aTh MX BMeCTe, YTOOH MOAYYATb MNPYT ZOCTATOYHOM IJIMHHL.

«Pa3pe3aB p0cKy BIONb BOJMOKOH, §i NPHTOTOBWI TPH XOPOLIO
OKPYT/IEHHHX H 0OTiaweHHHX manouku. YUem cesasate ux? I Boc-
NO/Ib30BAJICH IIHYPKAMH OT MOMX OOTHHOK, HMEBINUMH B JTHHY
4YyTh He ueanii Merp. CBf3aB NMaJOYKH; fi NONYYHI IVIAHKY KOCTa-
TOYHOH JUIMHBEI — OKOJIO NOJYyTOpa METPOB.

«§1 npucrymun ObJIO K H3MEpeHHI0, HO HATKHYJICS HAa HOBOE
npensrcTre. OKa3anoch HEBO3MOXHBLIM BBECTH MOH mpyT B 604-
Ky: noMeuenve ObIO caAHMmKOM TecHO. Henbss Obio B COrHyTH
UpyT,~ OH HaBepHOe ciaoMajcs Owl.

«Bckope i mpuZyMan, Kak BBeCTH B GOUKYy MOH H3MEpHTENb-
HuHff NpyT: a1 pa3o6pan ero Ha 4YacTH, BBEJ MEpBYI0 9acTb M JHUIL
TOrXa NPHBA3QJ K ee BHICTYNAlOLleMy KOHIy BTOPYIO 4acTh; 3a-
TéM, NPOTOJKHYB BTOPYIO 4acTbh, IPHBA3a] TPETHIO.

«$1 HanpaBWJ MPYT TaK, YTOOH OH ynepcs B NPOTHBONOROHKHYIO
CTEHKY Kak pa3 NPOTHB OTBEPCTHd, M CIe/al Ha HeM 3HAK BpO-
BeHb C NOBEPXHOCThIO Gouku. OTHAB TOMLIUHY CTEHOK, 1 NOJYYHT
BeMYUHY, KOoTopas HeoGxoguMa Oniia MHe Al H3MepeHnmil.

«$1 BHTaIIMA MPYT TeM ke MOPANKOM, KaK M BBRI ero, Cra-
pasich TIIATENbHO 3aMeyaTh TS MeCTa, TIe OTAe/NbHHE 4YacTH Guan
cB3aHHl, 4TOOH NOTOM MNPHAATb NMPYTY Ty Xe MIHHY, KaKyl0 OH
umen B Gouxke, HeGompuiag ommbGka Morza Onl B KOHGUHOM pe-
3yNbTaTe HATh 3HAUHTE/LHYIO MOrpPEIIHOCTD.
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¢Vtak y MeHsl Obl1 IHAMETP HHKHETO OCHOBaHHSl yCEYEHHOTO
KoHyca., Temepb HywHO HaliTH muameTp .IHa GOYKH, KOTOpOe CIy-
WHJIO BEPXHAM OCHOBaHHEM KOHyca. §1 monowun mpyt Ha Gouky,
ynepcss UM B NPOTHBONOJNOKHYIO TOYKY Kpas H OTMETHI, HA Hell
BeqnyuHy auamertpa. Ha 910 morpeGoBanoch He GO/bIlie MHHYTHL,

«OcraBanoch TONMBKO HM3MepHTb BHcOTY Goukn. Hamo Gsino,
CKaweTe Bbl, IOMECTHTh MAaAKy OTBECHO BO3/e GOYKH H CHEMATh HA
He#t oTmetky BucoTH. Ho Moe nomeitenne pefb ObUIO COBEPLIGHHO
TEMHO, W MOMECTHB MaJKy OTBECHO, i He MOT BHIETh, JO KaKOro
MecTa JOXOOUT BepxHee IHO Gouku. 1 Mor melcTBOBATH TONBKO
OLLYNbIO: MPHIIIOCH OH HAILYNaThb pyKaMu A40 GOYKH M COOTBET-
CTBYIOL{ee MecTo Ha majke. Kpome Foro, majika, Bpauiaschb Bpsie,
GOuKH, MOI/Ia HAKJIOHHTHCH, M 1 NOMY4Ha Obl HEBEPHYIO BEIHYHHY
Il BBHICOTHL.

«ITonymaB xOpoLIeHbKO, fi HalleJ, KaK NPeoxoNeTh 9TO 3a-
TpyaHenue, $1 cBf3an TONBKO HBE IVIAHKH, a TPETHID MOMNONHI
Ha BepxHee OHO GOYKM TaK, YTOOH OHA BHIAABajiach 3a Kpalt ero
Ha 30—40 cm; BaTeM s NPUCTAaBWI K HeH IUIMHHRA OpyT Tak,
9T06H OH 00pa3oBaj ¢ HElo NpsiMOlt yros M, C/eXOBAaTeNbHO, OB
fapamnenén Buicote Gouxku. CrenaB OTMETKY B TOM MecCTe .GOUYKH,
KoTopoe GO/blle BCEro BHICTYNAnO, T. €, MOCEPeNHHEe, H OTKHHYB
TOJMUHHY OHA, f MOMYYHT TaKHM 0OpasoM MOJOBHHY BHCOTH OOYKH,
HWIH —YTO TO K€ caMoe — BBICOTY ONHOrO YCEYEHHOro KOHyca.

«Temepb y MeHs ObliM BCce HaHHBIE, HeOGXOHHUMHIE AIAA pewre-
HUS 3aMaYH>.

Yro m Tpe60BaNOCH BBHITOJIHATH

«Boipasuth 06beM 6ouxM B KYyOHYECKMX €IHHHIAX W 3aTeM
MepeuncInTb B Ta/VIOHH 1) mpencTasnsno mpocToe apudMeTnieckoe
BHYHC/IEHHE, ¢ KOTOPHM HeTpymHo Obiio cmpasuTbesi. [Ipasma, mas
BHIYMC/IEHHH y MeHs He OBUIO NMHChMEHHHX MPUHANJISKHOCTEH, HO
o Obliu Ob ¥ Oecrosne3Hbl, TaKk KaKk ‘s HaXOXW/ACA 8 NOJHOH
TeMHOTe, MHe 4YacTO fIDHXOAWJIOCH BHIIOJHATH B yMe BCe 4YeThipe
apudpmernyeckne neficteus 6e3 nepa m Oymarn. Temepp mpen-
CTOH/JIO OMEPHPOBATh C He CAHIIKOM OOMBUINMH YHC/IAMH, W 32734
MeHfl HHCKOJbKO He CMyllaja.

«HO i cTo/NRHYy/ZCH C HOBWM 3aTpyadeHHeM. Y MeHd Onuiu
1TpH JaHHBIE: BHICOTA H 00a OCHOBaHHf YCBYCHHOTO KOHyca; HO

1) TaanoH — mepa eMkoCTH. AHrauficku#t rannoH saxaiouaeT 277 kY6 .
nioitmos (0010 413 4). B ramione 4 «KBAPTHY; B KBAPTE =2 CHHHTHIY.
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KaKoBa YHC/EHHAaa BeauYuHA 9THX Jauubix? HeobGxomumo, mpexne
yeM BHIYHC/AHTb, BHPA3UTh 9TH BEAHYHHH YUCIAMH.

«CHayana STO NpPENMATCTBHE KasaloChb MHE HENPEOHOMUMEIM.
Pas y menst HeT HM ¢yra, HH MeTpa, HHKAKOH H3MepuTeNbHON
AnHeliky, NPHUXOIUTCH OTKA3aThCA OT PRIUEHHA 3aaaud.

«QaHako # BCMOMHWI, 4YTO B NMOPTY $ H3Mepua CBOH pocT,
KOTOpHI#l OKa3a/cs paBHHIM yeThipeM ¢yraM, Kak we Morio mpu-
TOZMThCA MHe Temepb 9TO cBeleHHe? OueHb HPOCTO: A MOT OT:
JOXATH YeThipe (yTa Ha MoeM NpyTe M B3ATb STO 3a OCHOBaHHE
TIPH BBIYHCHIEHUSAX, -

«Yro6n OTMETHTb CBOH pOCT, fi BHITAHYJCA Ha MOJY, 3aTeM
NONOKHA Ha ce6st NpPyT Tak, yToObl OXMH €ro KOHel, KacaJcs
Moux HOr, a npyro#i newan Ha 16y. 1 mpuaepwHean npyt oxHOH
pykoH, a cBoGOZHOH OTMETH/ HAa HeM MeCTO, NpPOTHB KOTOPOro
NPUXOAUIOCH TeMs.

«Janbute — HoBele 3aTpynueHus. IlpyT, pasunitt 4 ¢yram, Gec-
nojedeH I/ M3MePeHHs, €C/M Ha HeM He OTMeyeHH MelKue Je-
nennst — piokiMel,  HerpynHo kak Oyaro pasnemuts 4 ¢dyra Ha
48 vacTet (ZIOKMOB) M HaHECTH STH JeNeHus Ha Judelixe. B Teo-
pUH 3TO AEHCTBHTENIBHO BeCchMa IIPOCTO; HO HAa NPaKTHKE, N3 elue
B. TO TeMHOTe, B KakoH i HaXomw/acs, 5TO ObJIO HE TAaK JIETKO
H NPOCTO.

«Kaxum oOpa3oM HaliTH Ha mpyTe cepenuHy 3THX 4 ¢yToB?
Kak pasmenuThb KawAyi0 NOJNOBHHY NPyTa CHOBA NOMOJaM, a 3aTeM
Kaxnb#t u3 ¢yroB Ha 12- m10#MOB, B TOYHOCTH PpaBHBIX JAPYF
Apyry?

«Sl Hayanm ¢ TOro, YTO NMPUrOTOBH/ MAJOYKY HEMHOTO NJIMHHEe
2 ¢yros. CpaBHHB ee ¢ TPYTOM, rae OTMeueHH Oblin 4 dyra, 5
yGenuacs, 9To A30HHas MIHHA NMAJOYKH HEMHOrO Goiblue 4 ¢yToB.
VKOpoTHB Iall0uKy H HOBTOPHB ONEPAaUHI0 HECKOJbKO pa3, # Ha
NaTH pa3 DOCTHr TOrO, 4TO JABOHHAA NMHA NAaNOYKH PaBHAJIACH
posHO 4 ¢yram.

«310 @THENO MHOrO Bpemenu. Ho Bpemenn y MeHs Guiio no-
CTaTOYHO: A Aame ObL1 JXOBOJESH, YTO HMeJ YeM 3anojHHTDL €ro.

«Bnipouem, g nQraxancsi COKpaTHTh JanbHefmylo pa6oty,
3aMEHHB NANOMKY' HIBYPOM, KOTOpHIH yXOOHO OHIO CK/AAmbIBATDH
nononaM. Jing 9TOro XOpOINO NMPUrOAWINCh IIMYPKH OT MEHX G6a-
THHOK. CBSI3aB HX NPOYHHM Y3/IOM, fi NPHHAACHA 3a paGoTy — H
BCKOpE MOT YK€ O0TpesaTh Kycok manHoilo posHO B 1 dyr. Mo
CHX NOP NPHXOAWIOCH CKJAJLIBATD BABOE, — 3TO OHUIO JIETKO.
Hapbuie mpuuaoch CIOXHTb BTpoe, yro Owo TpyaHee. Ho s
C 9THM. CNpaBu/icH, M BCKOPE Yy MeHA B pyKax OHJIO TPH KYCKa
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no 4 pmofima xaxaum#t. OcTaBanoce CAOWHTH HX. BABOS, H emfe
pa3 BABOE, YTOGH MOAYYHTh KycOueKk HAHHOO B 1 miofim.

<Y mesd OuIO0 Temepb TO, YEro MHE HEXBAaTaxo, YTOGH Ha-
HeCTA Ha mpyTe [MIOAMOBhle Je/eHHs; aKKYPaTHO NpPHK/IanHBad
K HeMy KyCkH MoeHt MepkH, s cmenan 48 3apy6ok, O3HAYaBIIHX
nmiombl. Torma B MOMX pykax Oka3anach pasje/ieHHash Ha XIOHMBI
JiMHeika, NpH MOMOIM KOTOPOH MOXHO GBUIO H3MEPHTH NMOJy4eH:Hue
MHOIO Jau#nl, To/MbKO Temepb MOr fi AOBECTH A0 KOHUA 3axayvy,
KOTOpasd HMeNa IJI1 MeHS CTO/Mb BaXHOe 3HaYeHHE,
<31 HememneHHo 3aHsIcs STHM Bhuncaexnem, Hamepus oGa
nuameTpa, i B3sJ CpelXHee W3 HMX JUIHH, 3aTeM Hamesn ILTOWAXb,
COOTBETCTBYIOUIYI0 STOMYy cpeigHeMy JpuameTpy. Taxk f moayuwma
BEJMYHHY OCHOBAHHS IWIMHJIpA, PAaBHOBEJIHKOTO JBOHHOMY KOHYyCY
PaBHOX BHICOTH. YMHOXHB pe3y/JbTaTH HA BHICOTY, i OMpeJeNui
KyOMYecKOe COZep¥aHue HCKOMOro oGbema.

<Pazgemus uncio nomydesHnlx KyOuyeckux miofiMos Ha 69
{uncno xybuyecknx XioHMOB B omHOM KBapTe)l), 1 y3Ham, CKO/IbKO
KBapT B Moe#t Oouxe.

<B Heli BMemjanoch CBHILIE CTa TajJIOHOB, — Tounee, 108».

IloBepka pacdera

Yuratens, cBenyuu#t B reoMeTpHH, 3aMmeTHT, 6e3 COMHeEHuA,
4yTo cmocof BHYMCHEHHS 0GbEMa JBYX YCEYeHHHIX KOHYCOB, NpH-
MeHeHHH! IoHHM repoeM Main-Puna, He Bmonne Toved. Ecm
(puc. 109) o6o03HaynM paxMyc MeHbIIHX OCHOBaHHMH uepes r, pa-
muyc Gombuiero —uepe3 R, a BhicoTy O0ukH, T. €. NBOHHYIO
BHICOTY KaXIOTO YCEYeHHOro Kowyca, 4epes /2, To ofmem, moay-
YeHHH# MaJbYHKOM, BHpasuTca Gopmynok

w(SF) s=F et 2mn

Mexny Tem, NOCTynas 1O MPaBHIAM TEOMETPHH, T. e, mpuve-
Has Qopuyny ofbema yCeuyeHHOro KOHYCa, MM MOAY4wIH Ou Ans
HCKOMOro 00beMa BHpaKeHHe

2 (R*+r*+R).

1) Cu. npumeyanne Ha crp. 170.
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OG6a BHpaxeHHH BETOXIEETBEHHLl, U JIETKO YOeIuThCH, YTO
BTOpOe GoJbllie MEPBOTO HA

B R—n.

3uakomple ¢ aareSpod coofpasdaT, YTQ PasHOCTh %(R-—-tl’

€CTb Be/MYMHA MONOKHUTENbHasw, T. €. €N0co0 MakH-pPHEOBCKOrO
MaJbyAKa Aajl €My Pe3y/]bTaT NpeyMeHbIIEHHHH,

Mnrepeco onpemenTs, KaKk APHMEPHO BeMHKO STO NPEYMEHhe
nrenne. Bouku OOW4HO YCTpauBalOTCA Tak, YTO HAuGOAbiIAs Uide

R
PUHA HX TPEBHIIACT MOMEPEHNK AHA HA Iy ero, T. 6. R—r=" «

Pue. 109. Iorepxa pacera 1QHOIH,

IMpunnmas, yro Gouxka B povane Ma#ty-Puna Gnina NMEHHO TaKOR
dopMu, MokeM HAHTH DPa3HOCTb MEXKIY MOJYYEHHOH M HMCTHHHOH
BeAMYHHOA oO6beMa ycCedyeHHHX KOHYCOB:

ok 2__%h (R\2__=hR?
nR—N*=1 (?) =300 *

2
T. €. OKOJIQ ’;—% (ecmn cumrath w=—=3). Owmbka pamsHa, MH

BUIMM, OO'beMy UHIMHApPA, PagMyC OCHOBAaHWA KOTOPOTO €cCTh
pamuyc HauGosbluero ceyeHus: GOYKH, a BHICOTA — TPEXCOTasA HOMA
ee BHICOTHL.

OnHako B IaHHOM CJIy4ae KeJaTelNbHO HeGOJbIIoe INpeyBeH-
YyeHne pe3yJ/bTaTa, TaK KaK o6beM 604K 3aBeXoMO Gosblie oGbeMa
IBYX BIMCAHHHX B HEE YCEUYEHHHIX KOHYCOB, JTO fICHO H3
puc. 109 (cmpaBa), rme BuUmHO, YTO NpPH YKAa3aHHOM crocobe
obMepa GoykH OTOpachiBaeTcss 4YacThb ee o0beMa, 0603HAYeHHAst
6yksamu @, @, @, a.
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IO Huit mMareMaTnk Maiin-Puga ne cam npuxyman sty dopMyay
I8 BBHYMC/IEHHA oObeMa OOYKM; OHa MNPUBONUTCA B HEKOTOPHIX
HaYaJIbHEIX PYKOBOJCTBAaX IO TE€OMETPHH KaK YNOOHHI mpHeM st
npuOMKEeHHOTO OnpexeneHus cojepxanus Gouek, Haxo sameTuts,
4TO M3MepuTb ODbeM OOUKH COBEPLIEHHO TOYHO — 3aJaYa BeCbMa
uenerkas, Hax Heio pasmbimisn eme Beankn#t Kennep, ocra-
BUBIINHA B YHC/IS CBOMX MaTEMaTHYECKHX COYMHEHHH CIRLHANBHYIO
paboty 06 ucKyccTBe H3MepaTh Gouku. I[lpoitoe W TOuHOE re0-
MeTpHYyeckoe pellicHHe STOH 3ajayd He HAfEHO M MO HacTofu[ee
BpEMs: CYUISCTBYIOT J/IHIUb BHpaGOTaHHHE MPAKTHKOR mNpueMH,
Jamimye pesyapbTaT ¢ OOABIIMM HAM MeHbUINM  NPUGIKEHHEM.
Ha rore ®panuuu, Hanpumep, ynotpebaseTcs npoctas ¢opmyna

o6beM Goukn = 3,2 ARr,

XOpOLIO ONPaBRLIBAIOILASICA HA OMbITE.

HurepecHo paccMOTpeTh Takwe BONPOC: MOYSMY, COGCTBEHHO,
6Go4kaM npuxaeTCcH Taxkas HeyxoOGHas ;s oOMepa HopMa —IHIHHIDA,
¢ BHinykabMH Goxamu? He mpouge s Gbiio Gl M3rOTOBAATH GOUKH
CTPOro HwiuHmpudyeckne? Taxue uwausgpudeckue GOYKH, NMpaBja,
HOEeNA0TCs, HO He JepPeBSHHHR2, a MeTa/indeckue (LI KepocuHa,
sanpuMep). Mrak, nepex Hamn

3amavya.

[loyeMy mepeBsiHHBIE GOYKHM H3FOTOBJAIOTCA C  BHITYKJLIMH
6oxamu? KakoBo mpeuMyliectBo Takoit ¢opMbi?

Pemenne

.Brroma Ta, 4Yro, HabuBags Ha O0YKH OGpPYYH, MOXKHO HaZeTh
X IVIOTHO H TYTO BecbMa INpPOCTHM INPHEMOM: HAJBUTAHHEM HX
no6amxe K mmMpokoit 4actd. Torza oOpyd HOCTATOYHO CHJILHO
CTATHBAET KJenku, obecrneynBas GoyKe HEOOXOMHMYIO MPOYHOCTD.

[lo Tofi Xe npuynHe HmepeBAHHLIM BeIpaM, yuIaTaM, YaHaM
U T. X. mpumaercd oObyHO (hopMa He INUIMHIPA, @ YCEYEHHOTO
KOHyca: 37ecCb TaKike Tyroe oGXBaThBaHHe H3JeMHs 06pydyaMu
JHOCTHTaeTcs MPOCTHIM HAJBUTAHIEM HX Ha LIMPOKYIO YacThb (puc. 110).

'3xech ymectHo OyHeT NMO3HAKOMHTb YHTATENA C TEMH CYKHAe-
HUAIMH 06 STOM mpexMmeTe, KoTopeie Bhickasan MHorand Kennep.
B nepuox BpeMeHH MeXIY OTKPHTHEM 2-T0 H 3-TO 3aKOHOB ABH-
WeHull IIAHeT BeNHKH MaTeMaTHK YHeMHI BHHMAHHE BOIpPOCY
6 ¢dopMe Oovek M Jaxe COCTaBHA HA STy TeMy LEJIO€ MaTeMaTH-
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yeckoe couynHenne, Bor Kak HauuHaercs ero «Crepeomerpus
6ouek»:

«BunHEIM GoykaM 1o TpeGoBaHUSM MaTepuana, MNOCTPOHKH
u ynorpebneHuss B yaen Aocranach kpyraas ¢urypa, poACTBeHHas
KOHHYeckoll u uuaunapuyeckoit. Kuakoctb, MoAro copepxuMas

Puc. 110. Tyroe o6xBaTbiBanHe G60YkH OGpydYaMHu JoO-
CTHraeTcs HalBHTaHHeM HX Ha IMHPOKYIO 4acTb.

B METa/NJIMYECKHX COCYZaX, MOPTHTCA OT PIKABYMHH: CTEK/IAHHBIE
H T/IHHAHBIE HEXOCTAaTOYHH N0 pa3MepaM H HEHAZEWHH; KaMesHhle
He NMOAXONAT A4 ynoTpeGleHHd H3-32 BeCa,— 3HAYHT, OCT32TCH
HaAHBaTb H XpaHWTb BHHA B JepeBiHHnX. M3 ogHoro mneadro
CTBO/IA OMNThb-TAKH HeNb3sl JIETKO IPHTOTOBHTH COCYABI AOCTAaTQYHO
BMECTHTENbHHE H B HY)XHOM KOMHYECTBe, Aa €CIH H MQXKHO, TO
oan TpeckaloTcd. IloatoMy GOukH clefyeT CTPOUTb H3 MHOTHX
COeNMHEHHHX JPYF € JAPYroM KycKos acpesa. MaGernyTh me
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BRITEKAHUS XHIKOCTH Yepes WIENH MEXAY OTHENbHHIMH KYCKaMu
HeNb3sl HY TIPH TOMOLIM KAaKOro-HHGYAb MaTepHualia, HM KaKHM-
Hubyxb APYrHM CHoco60M, KPOMe CHMAHHS UX CBSI3KaMH...

<Ecan Gbl M3 NepeBSHHBIX NOL[EYEK MOXHO- GBUIO CKOMOTHTD
Hiap, TO mMapooOpasHHE COCYAH Oblan Ol CaMbIMH We/aTe/TbHMH,
Ho Ttak kax cBiskaM# JOCKH B IIap C¥KaTb HeNb3f, TO €r0 MECTO
u sactynaer nuinnzp. Ho oToT muiueAp He Mower GuTh BHOMHE
NpasuIbHLIM, MOTOMY YTO OCladeBHIHE CBA3KH TOTYaC ke CHena-
Much Obl Gecro/e3HeiMM M He MOMVIM O OHITh HATAHYTH CHIbHEE,
ecmn Obl 6oyka He MMena KOHHMYeCKOf (Hryphl, H2CKONBKO CYXH-
Bawoledica B 06e CTOPOHH OT my3a ee. JTa durypa yxobd€a u Iis
KayeHus W JAA9 NEepPeBO3KH B Tederax H, COCTOd H3 JBYX MOXOO-
HbIX JPYr APYTy MOJOBMHOK Ha OOLieM OCHOBAHMM, SBASETCS CaMOH
BLICOJHOH TIpH IOKAaYMBAHMH M KPAaCHBOH HA B3ridn»l),

Hounoe crpancrBopanune Majka Tsaua

Haxonunsoctb, mposiBledHas MaHH-DHEOBCKHM MaJbYAKOM B €ro
fledalbHOM IIOIOXEHHH, 3aCHYXKHBAaeT ynupieHus. B momHofi TeM-
HOTe, B KaKof OH Haxommwics, GOJNBIIMHCTBO JIOJNEeH He CyM2/IH
6ul jaxe CKONbKO-HHOYAb NPa3WIbHO OPHEHTHPOBATbCS, HE rosops
yXe 0 TOM, YTOGH BHIIOJHATH NMPH 3TOM Kakue-1u60 H3MepeHHs
n Boiyncaenus, C pacckasom Maiin-Puia noy4uTensHo cONOCTa3HTD
KOMHYECKYI) FWCTOPHIO O GeCTOJKOBOM CTPaHCTBOBAHHM B T2MHOR
KOMHaTe TOCTHHUIH — IIPHKJIIOYeHHH, GyATO0 OH CAYYHBIIEMCH CO
3HaMEHUTHM cooTevyecTBeHHHKOM Maitn-Puna, romopucrom MapkoM
Tsanom. B 9TOM pacckase ymayHO HOOMESYRHO, KaK TPYAHO CO-
CTaBUTb ceGe B TEMHOTe BEPHOE IMPENCTAaBACHHE O PACIHOJIOKEHHH
IpP2AMETOB Jaxe B OGBLIKHOBEHHOH KOMHaTe, eciu OGCTaHOBKA Mano
3HakoMa, Mbl TIDHBOZHM Jakee B COKpauleHHOH mepenaie STOT
3abasunift snuson w3 «CrpancTBOBaHmi 3a rpanuueli» Mapka Tsana.

«$] mpochHyacs M IOYYBCTBOBaA XaxAy. Mue npumJ/a B rosoBy
mpeKpacHas  MBIC/Ab — OXETbCS, BHIHTH B caf H OCBEKHTbCH,
BHIMBIBIINCD Y ¢oHTaHa.

1) He cremyer aymarb, uto counHenune Keanepa o6 uamepenun
Gouek dABadeTCSl MaTeMaTHyeckoil G6e3fienkoif, pa3BleuyeHHEM TeHHS
B yach oTAbixa, Her, 3T0 cepbesHbiii Tpya, B KOTOPOM BIepBbie BBO-
IATCd B TeoMeTPHIO GeCKOHEYHO MaJbie BEIMYMHB H Hauajaa HHTerpajb=
HOTO HcunciaeHusl. BunHag Gouka M Xx03siiCTBeHHAd 3ajaya M3MepeHHs
ee BMEeCTHMOCTH MOCIYXHIH I Hero MOBOXOM K rayGOKHMM M IIOAO-
TBOPHBIM MaTeMaTHueckMM pasMbiunienusiM. {Pycckuii nmepesoa «CTepeo-
MeTpHH BHHHBIX 6ouek» H3zaH B 1935T.)
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«$1 BCTan NOTHXOHBKY H £Tal Pa3biCKuBaTh cBoM Beu(u. Hawen
omua Hocok. I'me Bropoii, s He Mor cebe mpencrasitb. OCTOPOKHO
CNyCTHBUIMCb HA NOf, f CTas OOLIapHBATh KPYTOM, HO Ge3ycrelHo.,
Cran uckarb Ranpiue, mwaps v sarpeBas. [lomBurancs sce gajpiue
W Xanlbllle, HO HOCKA HE HAXONWI U TOJNBKO HATHIKAICA Ha MeOeb.
Korma s nowwica cmath, KpyroM ORUIO TOpPa3i0 MeHblie MeGend;
Ternepb e KOMHaTa Obula MOJHA €10, OCOOEHHO CTY/bSIMH, KOTO-
peie oOKasamich moBciony. He Bcemwmuch mm cloja euge nasa ce-
MeiicTBa 3a 3To Bpems? Hu omHOro u3 9THX CTY/IbEB 5 B TEMHOTE
He BHJeN, 3aTO GecnpecTaHHO CTYKAICH O HHX TOJIOBOM.

«Haxonen, s pewms, 4yro MOry mnpoxuTh U 6€3 OJHOTO HOCKa.
Bceras, s HanpaBuics K 1BepH, KaK fi MOJAral,— HO HEOXHIAHHO
YBHIEN CBOE TYCK/IO€ H300paxeHHe B 3epkale.

«flcHo, 4ro a4 3abnymuiacs W He WUMEI0 HH Manefimero npen
CTaBJIEHAS O TOM, TAe Haxoxychb. Eciau Gbl B KOMHaTe OLUIO OIHO
3epKalo, OHO INOMOIJIO Obl MHE OpPHEHTHPOBaTbCs, HO HX OBUIO
IBa, & 9TO TaK Ke CKBEpHO, KaK ThHICAYA.

<5l xoren mpoGparbcs K ABepd mo crene. $1 cHOBa Hayazn cBOM
NONHTKHY — ¥ ypoHHA KapThHy. Oma Gblia HeBeJWKa, HO HATBOPWIA
1yMmy, Kak mesnas masopama. Tappmc (cocex mo KkoMHare, cras-
muA Ha JOpyro# KpoBaTH) He LIEBENH/ICH, HO $ 4YyBCTBOBaM, 4TO
ecan Oymy neHACTBOBAaTH Ja/abIie B TOM XK€ JLyXe, TO HeNpeMEHHO
pa3byxy ero. IlompoGyio mpyroft myte. Hatiny crHoBa xpyrasii
CTON—$ OLlI OKOJO HEro yxe HecKOIbKO pa3—H OT Hero Ino-
crapaioch npobpatbCi K Moelt KpoBaTH; ecad Halay kposaTh, TO
Haltry w rpadud c Bomo# u Torma, no Kpaluneit mepe, yromo
CBOI0 HECTEpPNUMYyI0 Wawpgy. Jlyduie BCEero—mo/i3TH Ha PyKax
H Ha KOJEHSIX; 9TOT CHOCO6 € YyKe HCHHTAN! M moToMy Gojblie
JOBEPANT eMy.

«Haxoneu, mse yaanocs HaGpecTH HA CTOJI — OI(YTHTh €ro
TONOBOHf — C HEeGOABUINM CPABHATEABHO HIyMOM. Torza si cHosa
BCTan M mnobGpen, GanaHCHPYd C UTPOTAHYTHMH BIOepP2] pyKaMu
M pacTONLpeHHHMH nansuaMu. Hamen cryn. Barem cresky. py-
roit cryn. 3areM juBan. Csoio manky. Eime omwa ausan. Sro
MEHA YOWBHIO, H HPEKPacHO 3HAJ, YTO B KOMHATe OHlI TOJIbLKO
onud gmBad. Omnars mHaGpes HA CTOA H OOAYYAI HOBHH ymap.
BarteM HaTKHyJCd Ha HOBHH pal CTY/IbeB.

«Tonbko TOrAa WMPUNLIO MHE B TOJOBY TG, YTO JNABHO JO/IKHO
GLI0 MPHTTH: CTON OB KPYTiHil, a CNeX0BaTe/BHO, HE MOT Cay-
®HTh TOYKON OTIPaB/IeHHA NPH MOHX CTpaWcTBoBadmsix. Haymauy
fIDMIEN S 8 TIPOCTPAHCTBO MEXAY CTY/bAMU U JUBAHOM, — HO 0Yy-
THicd B O0JacTH COBCeM HEH3BeCTHOM, YPOHHB [0 IyTH HOACBEY-
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HuK ¢ kamuna. [locne nonaceeydHnka s ypoHua Jammy, a nogjie
JAaMnbl CO 3BOHOM MoJeTen Ha moa rpadun,

«Ara,— nogyman s,— HakoHeu-To A Hawen Tebs, roay6unxal

« — Bopull I'pabsat! — 3akpuyan Tappuc.

«llIlym u KpuKHM TOXHAIH Bechb JOM., SIsmiamch CO cBedYamu
H ¢oHapsAMH XO35IMH, TOCTH, MpHCAyra.

«§1 orasuynca Bokpyr. OKa3anochb, 4TO f CTOIO BO3J/le KpOBAaTH
Iappuca. TonbkO OIMH XHBaH CTOSA Y CTEHH; TOABKO OIHH CTYN
CTOSI TaK, YTO HA HETO MOXHO GHIO HATKHYTbCH,= s KPYKHA
BOKPYT Hero, nozo6HO IVIaHeTe, W CTAIKMBAICH € HHM, MOXOGHO
KOMeTe, B TeYeHHe IeJIOH MOJOBHHH HOYH.

«CripaBHBIINCh CO CBOHM MIarOMepoM, s ybenauwiacs, 4TO CHe-
aan 3a Houb 47 Muab».

TMocaenHee yTBepKJeHHE NPEYBEJHYEHO CBHILE BCAKOH MepH:
Helb3% B TeUEHHe HECKOJIbKHX 4YacoB NpOHATH nemkoM 47 Muib,
HO OCTaJbHbie NOAPOGHOCTH HCTOPHH HOBOABHO IIPABIONOXOGHH
H MeTKO XapaKTepuayloT Teé KOMHYeCKHe 3aTpPYAHEHHd, C KOTOPHIMH
06BIYHO BCTPEYAEelIbest, KOraa 6eccHcTeMHO, Haynady, CTPaHCTBYELb
B TEMHOTE II0 He3HakoMOH KomHaTte. Tem Gosiee AOMKHBI MH OLE-
HHTb YRHBHTEJIBHYI0 METOIXHYHOCTh M MPHUCYTCTBHE JyXa IOHOIO
repod Matin-Puna, koTopwfi He TONBKO CyMea OPHEHTHPOBATHCS
B NOJHOH TEMHOTe, HO M Pa3pelIM/ NPH 9THX YCAOBHAX HEJETKYIO
MaTeMaTHYECKYIO 3ajady.

3aragoyHoe KpyxeHnde

ITo noBoxy kpyxenus TB3Ha B TeMHOA KOMHaTe MHTEPECHO
OTMETHTb OIHO 3araJouyHoe fAB/IeHHe, KOTopoe Ha6GmoxaeTcs y moneH,
6pORfAIMX C 3aKPHTHMH IVIA3aMH: OHH He MOTYT HTTH IIO NPSMOMY
HANpaB/ieHHIO, @ HeNPeMeHHO COHBAIOTCS B CTOPOHY, ONHCHIBAft
IyTy, BOOGpakas, OLHAKO, YTO ABHXKYTCA NpaMo Buepex (puc. 111).

JlaBHO 3aMeueHO TaKie, YTO M IyTelleCTBEHHHKH, CTPAaHCTBYIO-
ne Ge3 KoMIaca no NyCTHHe, 1O CTeNH B MeTelb WIH B TyMaH-
HyI0 NOrOXY,—— BOOOLIE BO BCeX C/yyasiX, KOTAA HET BO3MOXHOCTH
OpHEHTHPOBATLCH,— COMBAIOTCH € NPAMOr0 HMyTH M GAYKIAT 1O
KPyry, N0 HeCKO/bKY pa3 BO3BPAIAACh K OAHOMY H TOMY Xe
mecty. Pammyc kpyra, OnHMCHBaEMOTrO MNpH STOM MHeIIEXOLOM,—
okono 60—100 ; uem OnicTpee xoxpGa, TeM paguyc Kpyra
MeHbllle, T, €. TEM TecHee 3aMHKaeMhle KPYTH.
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[Ipoussomuanch pmawe crleuMabHEE ONWTH A7  H3yYeHuH
CK/IOHHOCTH J/OXe#t cOMBATbCA C NPAMOro MyTH Ha Kpyrosod, Bor
410 coobutaer o Takux onurax ['epoit Coserckoro Cotosa M. Conpun:

«Ha rnankom 3eneHoM aspompoMe OBUIH BLICTPOeHH CTO Gyny-
uMX JeTYuKoB. BceM HM 3aBSi3aqM IMa3a H NPENIOKHAH HTTH
npsamo Brepex. Jlioxu momin... Criepsa OHW INIH TPSIMO; TOTOM
OXHHM CcTanu 3a6upaTh BIIpa-

BO, Jpyrue — BieBO, IO- ‘k, ﬁi_a_
CTEMEHHO HAYanu JeNaTh w‘iﬁ,
KpPyr,  BO3Bpamasich K

CBOHM CTaphlM CJIeAaM». F

Mspecren ananoruyHubift ‘ﬁg@

)
]
1)
'
onuT B Beneumu Ha mio- :
wann Mapka. Jhogsm sa- D '
BAI3LIBA/IM  T/1a33, CTaBWIH : \ '
HX Ha OJHOM KOHUE M10ua- (% \ :
IOd; KaKk pa3 NpOTHB CO- . v
6opa, M mpeyIaraid Io A / B8
wero go#tu. Xora mpohirn £ Vo !
Hago ObUI0 BCEro TOJBKO % VoV
175 m, Bce we HH omud S~ vy
M3 MCOHTYeMbHIX He Xouwresa ooV
no ¢acaxa amannsa (82 oo
IIMPUHH), a BCE YKJIOHSA/IHCh Y
B CTOPOHY, ONMUCHBAIH AYTY URRY
H yOupaiauch B OXHY u3 60- i
KOBHIX KoMoHHax (puc. 112). ‘?Z;,,(
Kto wuran pomau Xioas D/ K
Beprna «[lpuxmiouenns ka-
nutaia [arrepaca», TOT
[OMHHT, BEpPOSTHO, SMH30X
0 TOM, KaK myTelIeCTBeH-
HUKY HATKHYJIHCh B CHEXHOM HeOGHTaeMO# ITyCTHHE HA YBH-TO CEHH:
¢=— OT0 HamM CJIeAH, APY3bs MOH! — BOCK/IHKHY/ JXOKTOp. —
Mu 3a6nyzuianch B TymMaHe M HaGpesHm Ha CBOM XKe COOCTBEHHHIE
ClIeAb... 3,
Knaccuueckoe omucanue noxo6Horo OayxkIZaHus IO KPyry
octasun Ham JI. H. Toncrolt B «XoasuHe H paGOTHHKE»:
«Bacunu#t AHmpend THan Jiomlanb TyAa, e OH MOYEMY-TO
npeéxnonaras sec H cropoxky. CHer ciemun eMy riasa, a BeTep,
Ka3al0ch, XOTEe/M OCTAHOBHTH €ro, HO OH, HATHYBIIHCh BHEper,
He mepecTasad, THAJA JOWAIb,
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«MunyT nATH OH exa’, KaKk eMy KasaaocCh, BCE MPRAMO, HUIETO
HE BUAA, KPOME rOJOBH Jowazd U Geloft MYCTHIHH.

«Bapyr mepex HuM 3adepHeno 4ro-To. Cepaue pamocTHO 3a-
6unoch B HeM, M OH MOeXaJd Ha 9TO 4YepHOe, ywe BHAS B HeM
cTeHn XOMOB gepeBHd. Ho uepHoe 5TO OHIIO BhpOCINKH HA MeKe
BHICOKHH YepHOOHIBHHK... W mouemy-To Bij 3TOFO 4epHOOHIIBHUKE,
MYYHMOTO HEMH/IOCEDIHHM BETPOM, 3aCTaBW/I CORPOrHYThCH Bacu-
anus Aﬂnpeuqa, B OH MOCMEIIHO CTa/ MNOTOHATH JOUIAXE, HE 3ame-
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Puc. 112, Cxema onnbita Ha naomaxs Mapka B Benenuu.

yag TOro, 4TO, MOA'BE3XAA K YePHOOHIBHHKY, OH COBEPIIEHHO
H3MEHWI MpexHee HampasieHHe.

«OnfATh BHEpeIM €ro 3auepHeno YTO-T0, IJTo OHUTA OMATh
Mexa; Nopociias 4epHOOBUIbHHKOM, OnaTh Tak ke OTYAIHHO Tpe-
nmaica cyxo#t 6ypnsad. Ilomne Hero wmen KOHHLIE, 3aHOCHMHI BETpPOM
cnen. Bacwmit Anipend OCTaHOBW/ICH, HATHYJICS, NPHTIAIENCT:
9T0 Ohl1 JNOIIAJHHBIHA, CJIeTKa 3aHeCeHHHH coey H He MOr OHTh
HAuell wuHOf, kax ero coGcrTBeHHbid., OH, OYEBHIHO, KPYKHICT
H Ha HeGO/BIIOM MPOCTPAHCTBEY.

Hopsexckuit ¢usnonor I'yapaGepr, nOCBATHBIIAR KPYXeHHIO
cmeumanbHoe Hcclemosanne (1896 r.), cobpan psax  TUIATENBHO
APOBEPEHHHIX  CBHAETENbCTB O MOJJIHMHHHX clyyagxX MmoxoGHOro
poxa. IlpuBemem xBa mpumepa.

Tpoe NyTHHKOB HavepeBaiuChb B CHEXHYI0O HOYb TOKHHYTh
CTOPOXKY H BHIGPAaThc H3 MO/IMHH IUMPHHOO B 4 A, 49TOOH
ZOCTHYb CBOETO JOMA, PACIOMIOWKEHHOTO B HAIpPABJEHHW, KOTOPOE
Ha MPWIATaeMOM DHCYHKe OTMedeHo myukTtupom (puc. 113). B mytn
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OHM HE3aMeTHO YKMOHWJIHCH BHPaBO, MO KPHBOH, OTMeueHHOH
crpenxoft. Ilpofind HexoTopoe paccrosiiue, OHH, IO PACYeTy Bpe-
MeH:i, MOJIaTalH, YTO HNOCTHI/H LeMH,— HAa CaMOM e Jede Ouy-
THJHCh Y TOH K€ CTOpPOXKH, KOTOPYI0 NOKHHYAH. OTHpaBUBHIHCH
B NyTh BTOPHYHO, OHH YKJIOHMINCH eUle CHJIbHEE M CHOBA MOLLIH
JO WCXOXHOrO mMyHKTa. TO e MOBTOPH/IOCH B TPETHH H YeTBEepTHi
pa3. B oTvyasHHM DPENNPHHSNH OHH NATYIO MOMBITKY,— HO C TEM
e pe3ynbraTtoM. ITocne mATOro Kpyra OHH OTKa3ajJuCh OT Halb-
HelllINX MNONHTOK BHOPAaTHCH H3 HOJHHH

H JOXIaJHCh yTpa. §

Eme Tpymsee rpectn Ha Mope mo
npaMof JIHHHH B TeMHYI0 06e33Be3ZHYIO
HOub WIHB rycToft Tymadn, OTMeyeH ciy-
Yaif,— OXUH M3 MHOTHX NOJOOGHHIX,— KOT.Ja
rpebuH, peIHS MepelviiTh B TYMaHHYIO
NOTOLY MPOJIMB IIKPHHOIO B 4 A4, JBaX K
nmoObLIBAMH Y MNpPOTHBOMOJOXHOIO Oepera,
HO He JOCTHraH ero, a O6ecCO3HAaTeIbHO
omicami ABa KPyra M BHCARHNHCH, HA- b {13 Cyeva Gaym-
KOHeIl... B MeCTe CBOCTO OTMPABACHHA  yauyit Tpex myTHHKOB.
(puc. 114).

To e cayyaercd M c wuBoTHuMH, ITonsipasle myTemrecTBeH-
HHKH PAacCKa3HBAIOT O KPyrax, KOTOpHE OMHCHIBAIOT B CHEXHHIX
NyCTHIHAX XHUBOTHHe, 3anpmienHnie B caHd. CobakH, KOTOPHIX
NyCKAIOT IIaBaTh C 3aBfA3aHHHIMH TI/Ia3aMH, TaKXe OIHCHBAIOT
B Boxe Kpyru. ITo Kpyry e JeTAT W OC/HCIVIGHHHE NTHUH. 3a-
TpaB/IEHHH 3Bepb, JHUIUIHBIIHACA OT CTPaxa CHOCOGHOCTH OPHEHTH-
posaThecsd, cmacaeTcs He MO MPSIMOH JMHAH, 4 MO CIMPAJH.

300/10TH YCTAHOBH/IH, 4TO TOJIOBACTHKH, KPaOH, MeXy3H, Jaxe
MHKPOCKONMHMYECKHe aMéOH B Kamwie BOAW — BCe JBHXYTCH 1O
KpyTY.

Yem ke OOBACHASTCA 3arafgoiHasl MpPHUBEPXEHHOCTb 4Ye/JOBeKa
H HBOTHBIX K KPYry, HEBO3MOXKHOCTb Jep¥kaThC B TEMHOTE
HPSIMOTO HAMNpPaBICHUA?

Bompoc cpasy yTpaTHT B HANIMX T/7a3ax OKYTHBAIOILYI0 €ro
MHUMYI0 TauHCTBEHHOCTb, €CIH MH €ro MPaBH/IbHO MOCTaBHM.

CrnpocuM He O TOM, MOYeMy MKHBOTHHE JBHXKYTCA MO Kpy-
Iy, a O TOM, 9TO WM HEOOXONMMO I/ JBHXKEHHS MO MpAMOK
JMHAN?

BcmoManrte, KagK JABHXeTCd WIpyIIeqyHas 3aBOAHAs TeJMKKa.
DuiBaer # Tak, 4YTO TeJexXKa KATHTCH He mo mpdMoft, g cBopa-
qHBaeT B CTOPOHY.

Qim 2

- 181 —



B 9TOM jBIKeHMH N0 Ayre HHKTO He YBHIAWT HHYero 3ara-
JOYHOTO; Kau AW AOragaeTcs, 0TYEro 3TO MPOUCXOMHUT: OYEBHIHO,
NpaBue KONAECa He PaBHbl JIEBHIM.

TMOHSAITHO, YTO M XMBOE CYUIECTBO B TOM JIHIIb C/Iyyae MOXET
6e3 mNOMOIIM T/a3 JIBUraThcs B TOYHOCTH IO OPSIMOM JIMHHH,
€C/IM MYCKyJHl €ro mpaBoi M JIeBOH CTOPOH paGaTalOT COBEPILEHHO
oaunakoso. Ho B TOM-TO W 1eno, YTO CHMMETPHS Tejd 4YeJOBEKa
W KHBOTHHIX HenoiHas. Y OrPOMHOTO GOMbUIMHCTBA JIOHEH U
KUBOTHHIX MYCKY/H NpPaBOf CTOPOHH TesJa PasBHTHl HEONUHAKOBO

Puc. 114. Kak rpe6ubl NBITaIMCh HEepeNibTh NPOIHB
B TYMaHHYIO IOTOAY.

¢ Myckynamu Jesoit. EcrecTseHHo, 4TO mnemexo;, BCe BpeMs
BLIHOCAIMH NPABYIO HOTY HEMHOr0 Jajblie, 4eM JIEeBYIO, HE CMO-
MeT JepkaTbcd NPAMOH JIMHHW; €CAH TJa3a He NOMOTYT eMy
BHMNPABIATh €ro NyTh, OH Hen3GexxHo OyXer 3abHpaTh BJIEBO.
Touno Tak ke M rpebel, KOrna OH H3-3a TyYMaHa JIHMILEH BO3-
MOXHOCTH OPHEHTHpPOBATHCS, HEeH36exHo Oyner 3a6HpaTh BJIEBO,
eclH ero mpasas pyka paGoTaeT cwibHee JaeBOH., DTO reomeTpH-
yeckass HeOGXOLHMOCTb.

Ilpeacrasbre ceGe, Hampumep, uTO, 3aHOCA JIEBYI0 HOTY,
YenoBeK JAeJaeT AT HAa MH/UIMMETpP MJMHHEE, YeM npasoi Horoi.
Torna, cienaB monepeMenHo KaxaoH HOTOH THCsYY IIArop, 4en0BeK
ommuier JeBoft Horo# myts Ha 1000 4, T. e. Ha Ueaw#t MeTp,
anunuee, deM mnpasod, Ha npaMeix napannenbHHX nyTsx 310
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HeBO3MOMHO, 3aTO BIOJHE OCYL{ECTBHMO HA KOHLEEHTPHIECKUK
OKPYKHOCTAX:

Mu MoxeM JXawe, MOJb3YySCh IJIAHOM OMWUCAHHOTO BHIIE.KPY-
WEHUA B CHEeXHOH JonMHe, BHYHCIHTB, HACKOJBKO Yy TeX HYTHH-
KOB JieBaf HOra jenana Gojee JIJHHHHY 1war, 4yem mpasas (Tak
Kak MmyTh 3arubajncs BUPaBo, TO SCHO, 4TO 0o0Jee AIHHHBIE LUArH
Aesajla HMEHHO JeBafl Hora). Paccrosnue Mexay /MHHHAMH OTIE-
yaTkoB mnpaBoft M JseBo#t Hor npH xoxebGe (puc. 115) pasdo
npumepHo 10 cx, T. e. 0,1 m. Korma 4yenosek onmchizaer OXuH
MoJHLIA Kpyr, ero mpasasi HOra HPOXONHT myTh 2mR, a Jesad
2n(R-+0,1), rne R—paauyc atoro kpyra B MeTpax. Pa3HocTh

Pdc. 115. Jlunun ormevyatkoB mpaBofi M JaeBo#i Hor mpu xonbGe.

2n(R-}-0,1)—2rR==2n0,1, 1. e. 0,62 x, umn 620 xx,
COCTABH/IACh M3 PA3HHIH MEKIY JJINHOIO JIEBOTO M MPABOTO LIATOB,
NOBTOPEHHOH CTOMBKO Pa3, CKOJIbKO CHENAaHO OplI0  1aros.
M3 puc. 113 MOXHO BHBECTH, YTO MYTHHKH HAINH OMHCHIBA/H
KPyrH nuaMeTpoM mnpumepHo 3,5 xm, T. €. IJHHOI OKO/O
10000 . [pu cpemuett anmHe mara 0,7 & Ha NPOTHKEHHH
l(2)0700=1<‘}000 nraroB; u3 Hux 7000
I
npasoi Horo#f u cToNbKO We neBof. Mrak, MH ysHamu, 4TO
7000 ¢neBnix» maros 6oabuie 7000 ¢npasuix» maros Ha 620 s,

9TOro mytH ObJIO CHENaHO

6
Orcioza opud JeBHft WIAr [/MHHEE ONHOrO MPABOTO HA -7—0—2(;)0 MM,

uia MedHee uem Ha 0,1 em. Bor kakas HuYTOXKHAdA pasHHOa
B Iarax JOCTaTOYHA, YTOOH BH3BATH CTO/Bb MOPaXaIoLuii pe3yabrar!

Pamnyc Ttoro kpyra, KoTopHiit OayKmaiouii ONHCHBaeT,
3aBUCHT OT PA3HOCTH JJIHH <IPaBOrO® M <JIEBOr0» LIATOB.
D1y 3aBHCHMOCTh HETPYAHO YCTaHOBUTh. UUHC/IO miaroB, clhe-
JAHHHX Ha MPOTSKEHUM OIHOTO Kpyra, npu pnuHe ara 0,7

paBHO %1:_75 , TIe R — pajuyc Kpyra B METPax; U3 HUX «JIeBHIX» IIaT0B

1]
5&087 H .CTOJBKO Xe <IIPaBbLIX». YMHOXHB 3TO YuC/I0 HA BEAHYHHY
Vs



Pa3HOCTH X AJMMHH INATOB, HOJYYHM Pa3HOCTL AJMH T€X KOHICH~
TPHYECKHX KPYTOB, KOTOPHIE ONHCaHbl JIEBOH M NPaBOH HOTraMu,
T. €,
2n-Rx
2.0,7

rae R m x B Merpax.

ITo sToit mpoctoft dopMysne Jerko BHYHCIHTH PaznyC Kpyra,
KOrAAa M3BECTHA PA3HOCTb aros, W o6parHo. Hampnmep, nms
YYaCTHHKOB OmnbTa Ha miowany Mapka B Bedemun Mn |MOxeM
YCTAHOBUTH HAHOOJBIIYI0 BEMHYHHY PalHyca KpyroB, OMHCAHHLIX
My npu xoxbGe. JleficTBHTENbHO, TaK KaK HU ONMH HE JOIIET
no dacaga DE 3panus (puc. 112), o no «crpenkey AC=41 »
n xopme BC, ue npesnmaiomei 175 4, MOXHO BHYHCAHTH
MaKCHManbHHi pamuyc ayru AB. OH onpepenseTcss U3 PaBeHCTBA

=2n.0,1 wm Rx=0,14,

orkyna R, makcumanphuifi pammyc, Gymer okoino 370 .
3uad 9T0, MH M3 NOAyueHHOH paupwe ¢opmyan Rx=—=0,14
onpeneiseM HaUMEHbIIYIO BENMYHHY PA3HOCTH IJIMHHI 11ATOB:

370x=0,14, orxyza x=—=0,4 xn.

Urak pasnuna B IJAHHE MpPaBHX M JIEBHX IIATOB Y y4YaCTHHKOB
onuta He mesee 0,4 wn.

WHorma npuxomuTcs YHTaTh M CABMIATH, 4TO GaKT KpyweHHd
npu xoxpGe BCAENYI0 3aBUCHT OT PasMuyYHs B JUIMHE [PaBod M
NEeBOH HOI; TaK Kak JieBad HOra y GONBLIMHCTBA JIOJeH M/IHHHEE
BpaBoif, TO JIOXHM TNpH XOAbGEe HOMKHK HEH3OEKHO YKIIOHATHCS
BNPABO OT mpfAMOro HampasneHus. Takoe oOBACHEHHE OCHOBAHO
Ha reoMeTpHyeckoff omnbke., Baxna pasHas mamHa maros, a
ve Hor. M3 puc. 116 scHO, 4TO M NpU HAMMYMH DPASHHUH B
JUIIHE HOT MOXHO BC€ e JelaTh CTPOrO OXMHAKOBLIE IUATH,
€C/IH BHHOCHTb NPH X0AbOE KaXIyl0 HOI'Yy Ha OJMHAKOBHI yroa,
T. €, TaKk marate, 4tobn  B;=,/ B. Tak kak nmpn sToM
BCeraa AIBI=AB H BICI=BC’ TO AAIBIC1=A ABC H,
caenosarensio, AC = C;A;. HaoBopor, mnpu cTporo OmHHaKoBoiH
JJIHHE HOT WIaTH MOryT OBITh Pa3iHyHOR IJIMHEI, €C/JH OXHA HOra
Aajiblle BHHOCHTCA NPH X0xb0e, HeXeNH Apyrad.

[To cxomuo#t mnpuumne J0mOYHHK, rpeCyuwuit npasoft pykoft
ciibHee, 4eM JIeBOH, JOMieH HeH306eXHO YBIEKaTb JOAKY IO
Kpyry, saruGad B JeByl0 CTOpPoHy. 2KuBOTHHE, JejaiollHe HeOIH-
HAKOBbLle 1AT¥ NPABHIMH WIM JIEBHIMH HOTaMM, WIH ITHIL, Xe/ai0-
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HiMe HEepaBHOM Cuabl B3Maxu INPaBHIM H JIEBHIM KPENIOM, TaKie
JO/MKHBL JBHraThbcAd MO KpyraM BCAxMH pas, KOTAa JIHIISHH BO3-
MOXHOCTH KOHTPOJIMPOBATDH NPSAMOJIHHEHHOE HANpaB/IEHHE 3PEHHEM.
3pech TOXe JOCTAaTOYHO BeCbMAa HE3HAYMTEBHOH pas3HUUBE B CHIE
PYK, HOT HJIHM KpPHJIbEB.

Ipn TakoM =B3rasme Ha pHen0 yKasaHHne paHblue  aKTH
yTPauMBalOT CBOI0 TAHHCTBEHHOCTb H CTAHOBATCHA BIOJHE €CTeCT-
BEHHBIMH. YIUBHTENbHO OHIO G, e€caH Obl JIOXM H XHBOTHbHIE,
Ha0GOPOT, MOIVIH BHLIAEPKHBATH NMPAMOE HATNpaB/JeHHe, HE KOHTPO-

Puc. 116, Ecit yroa kammoro mara OA¥H M TOT
xe, TO mWarH GyAyT CTPOro ORHHAKOBHIMH.

aupyd ero riasamu. Bexb HeoGXOZMMHIM YC/IOBHEM IS STOTO
fIBASETCH CTPOTO TeOMeTpHYecKash CHUMMeTpHus Tena, aGCOMOTHO
HeBO3MOXHast JJjd MNpOM3BeJeHHS KHBOH npuponul. Manefiuree
e YKJIOHEHHE OT MaTeMaTHYeCKH COBEPLICHHOH CHMMETPHH JOMMKHO
nosieub 3a c06010, KaK HeH3GexHOe C/AeACTBHe, HBHXEHHE IO
nyre. Uyno He To, ueMy MH 31eCh yIHB/AdeMCHd, & TO, Y4TO Mbl
TOTOBH OLUIH CYMTaTh €CTECTBEHHLIM,

Hes03MOKHOCTD ZepkaThCAd MPSAMOrO NMYTH HE COCTaBASET NId
ge/i0BeKa CylecTBEHHOH MOMEXH: KoMmac, JDOpOrH, KapThl CIacaioT
ero B GOJbINUHCTBE C/y4aeB OT MOC/AeNCTBUH 3TOro HeNOCTaTKa.

He 10 y uBOTHHX, 0cOOeHHO y oburaresnelt mycThiHb, cTenef,
6e3rpaHHYHOr0 MOPCKOrO MPOCTOpAa: I/ HHX HEeCHMMETPHYHOCTh
Tena, 3acCTaBAfAIOIAT HX OMHCHBAaTL KPYrH BMECTO MPAMBIX
JHHAH, — BaxHbIA Au3Henun#t ¢axrop. CnoBHO HeBHIUMOH Iembio
NIPUKOBHIBAET OH HX K MECTy pOmJeHusd, JHlIasg BO3MOKHOCTH
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YAAATHCH OT HEro CKoAbKO-auOyap 3nayurensso. Jles, orBawus-
muiicA yATH Nozanbuie B MyCTHIHIO, HEH30EXKHO BO3BPAlLAETCA
obpato, Yalikn, nOKMHAIOMHE PONHHE CKAIW Mg MOJNeTa B
OTKpHTO® MOpe, He MOTYT He BO3BpalMaTeCii K rHe3ny (rem
3aragoydee, OJHAKO, JHaJeKHe TmepeleTH MNTHI, MepeceKaouue
M0 MPAMOMY HANPAB/IEHHI0 MATEPHKH H OKEaHHI).

Hamepenne roabimu pyxamu

Mafty-pugoBCKHi MaJbYMK MOr YCNENHO PaspeiiuTh CBOKO
reOMeTPHYECKYI0 3aJadyy TOJbKO MOTOMY, YTO HE33L0JAr0 X0
MVTEIIECTBHA H3MEPHI CBOH POCT H TBEPHO IOMHHA Pe3y/bTaTH
u3Mepenns, Xopouio Gbi
KaWxoMy H3 Hac 063a-
BECTHCb TAKHM «KHBHIM
METPOM», YTOGH B Cly-
Yae Hy¥IH N0/Ib30BAThCH
umM paa usmepenus. Ilo-
Je3HO TaKKe IOMHHTD,
4To y GOJBIIHHCTBA JIO-
nefl paccrosHue Meway
KOHL[AMH PAaCCTaB/ICHHBIX
pyK paBHO pocTy (pHC.
117) — npaBnno, mox-
MEYEHHOe  TEHHAJIbHHIM
XYIOKHHKOM H YYEHHM
Jleonapno na Bus-
YH: OHO  TO3BOJSET
NO/Mb30BAaThCH  HAIHMU
Puc. 117. Mpasuio Jleonapao aa Bunwuu. — ¢HBHIMHE METpaMi» yxno-

OHee, 4YeM Jenan 9TO
maabuuk y Maitn-Puza. B cpemseM BHCOTa B3pOC/IOro wyenosexa
(cnassucko#t pacw) oxono 1,7 x4, umu 170 cm; 9710 nerko
sanomMuutb, Ho mosaratbest Ha cpe X HIO 0 BEIHYHHY He clenyer:
Kakanft nomKkeH u3MepHUTh CBOH POCT M pasMax CBOHX pYK.

Jns orMepusauns — Ge3 MacmiTa6a — MeJKHX paccTosHu# cie-
JyeT MOMHHTb JUIMHY CBOelt <4eTBepTH», T. €. PACCTOSHHE MEXAY
KOHUAMHM PACCTABMEHHHX GO/BIIOrO manbiia ¥ Mu3udHua (puc, 118).
Y B3pocnoro Mysxuuuel OHO cocTaBaseT okono 18 cu — mpumepno
1/, apmmHa (OTKyZa M Ha3BaHMe <«4eTBepTb»); HO y Jonefi
MOJIOAHX OHO MeHbIIE H MEJJIEHHO YBEJIHYNBACTCA C BO3PACTOM
(@0 25 ner).
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Janee, naa 9TOH Ke uUenH MONE3HO HIMEPHUTb H 3aNOMHUTH
IJIHHy CBOEr0 YKA3aTENbHOTO Manbua, CYMTas €e HBOSKO: OF
oCHOBauua cpejHero maiabua (puc. 119) u oT ocHoBaHus 60abLIOTO.
Touno Tak xe JOMKHO OHTBH
H3BECTHO BaMm HauGoJbuiee pac-
CTOSIHHE MEXIY KOHLAMH YKa3a-

Puc. 118. Vi3mepenue paccros- Puc. 119. Hsmepenne  naunn
HHS MEXJIY KOHIaMH Maibnes. yKasaTeJbHOI0 HaJblia,

TEIBHOTO H CPENHEro IajbleB,-—Yy B3pocioro okono 10 cu
(puc. 120). Hano, HakoHen, 3HaTh H IUHDHHY CBOMX Na/blieB.

Ilnpuna Tpex cpeaHux
najblUeB, THIOTHO CXAaThIX, NPH-
mepio 5 cm.

12

345678810
\

Puc. 120. iamepenue pac- Puc. 121, Hswmepenue

CTOAHUA MEXJY KOHUAMH OKPYMHHOCTH CTaKaHa «ro-
ABYX MajJbueB. JbIMH PYKaMH».

Boopy:keHHbIE BCEMH STHMH CBEXEHHSMH, B CMOXETE JOBOJBHO
YHOBJIETBOPHTENBHO BHINOAHAT Pa3HOOOpa3Hbie H3MepeHHs Gyk-
BaJIbHO TOJILIMH PYKaMH, Hawe M B TeMHoTe. IIpumep npeacraBien
Ha puc. 121: 3iech u3MepsieTcs NaqbUAMH OKPYXHOCTh CTaKaHa.
Wcxonst M3 cpeaHUX BEMTHYHH, MOXHO CKa3aTb, YTO JJIMHA OKPYKHO-
CTH cTakaHa paBHa 18 -1-5, 1. e. 23 e,
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Ilpamoii yrox B TeMHOTe
3anaua

Bosspamasice eme pa3 K MaliH-pHAOBCKOMY MaTeMaTHKY,
mocTaBuM ceébe 3ajavy: Kak CAeNOBaJIO eMy MNOCTYymHTb, YTOOH
HaAeKHBIM 06pa3oM Moayyurh mpsMo#t yroa? <51 mpucraBua k
et (kK BolcTymaromieft miasxke) MHHHE TPYT TaK, 4TOGH OH
o6pasoBai ¢ Helt mpsMoH# yrona», unraeM MH B pomaHe. Jlenas
9TO B TEMHOTe, M0Jarafich TOJBKO HAa MYCKYJAbHHE OLLYILEHUd,
M MOXeM OWMOMTBCH XOBOABHO KpynHo. OJHAKo y MajbuHKa
B €T0 T0JIOREHHH Ohl-
710 CPEACTBO MOCTPO-
HTb NpaMoOH yrona ro-
paszo Gonee HageK-
HHM mnpueMoMm, Ka-
KHM?

Pemenne

Puc. 122. INpocrefimuil mpamoyroasumi Tpe- Hazno Bocnonn3o-

YroJdbHHK, AJAHHBI CTOPOH KOTOpPOro — Lelbie BaThCH 'reopemoﬁ n"_

e, (aropa u mocrpontb

H3 IVIaHOK TPEYro/bHHK, INPHEAB €ro CTOPOHAM TAKYI0 JIJHHY,

yTOOH TPEYTOMAbHHK NOXy4wicd mnpsaMoyToabHui, Ilpome scero

B3MTh NI STOr0 IMIAHKH InuHOIO B 3, B 4 H B O Kakux-nu6o
NpOU3BOIBHO BHOPAHHHX PaBHHX OTPe3koB (puc. 122).

Or0 crapusHul eruneTckuft Crnoco6, KOTOPHM NOAb30BAMHCH

B CTpaHe NUpaMHJ HECKONAbKO THCsueaeTuft Tomy Hasax. Bnpouew,

elle M B HAIUM JHM OPH CTPOMTE/NbHHX PabGoTax 3a4acryio npu-

6eraloT K TOMy Ke mpuemy.




TJIABA JIEBATASA
CTAPOE H HOBOE O KPYTE

NpakTnyeckass reoMeTpusi erHNTAH H PHMJISH

J‘llo6oﬂ IIKOJbHHK BBIYHC/ASET Tenepb IJIHHY OKPYXHOCTH IO
JUaMeTpy Tropaszo ToyHee, YeM MyApeHnmi wpern ApeBHed
CTpaHH [OHPaMHX WM CaMBI HCKYCHHIH apXHTEKTOD BEIHKOro
Puma. JlpeBHHe erunTsHe CYHTaJdH, YTO OKPYXKHOCTb MJHHHEE
apavetpa B 3,16 pasa, a pumasse—B 3,12, mexnmy TeMm mnpa-
sunbHoe oTHoumienne — 3,14159... Erunmerckwe m puMckue Ma-
TEMaTHKM YCTAHOBH/IH OTHOUIEHHE MJIHHEI OKPYMHOCTH K JHAMETPY
He CTPOTHM TEOMETPHYECKHM DAacyeToM, KaK mnosaHedune Mare-
MaTHKHM, 3 HauULH ero mpocto H3 onmrta. Ho movyemy mnonyuamnchs
y HHX Takue OmHOkH? PasBe He MOrIH OHH OGTAHYTH KaKylo-
uu6ynb KPYTAYIO Bellb HHTKOH M 3aTeM, BHUIPAMHB HHTKY, MPOCTO
H3MepHuTh ee?

Be3 coMHeHHs, OHH TaK M NOCTYNaaH; HO He CIELyeT AyMarth,
YTO MOJOGHBIA CNOCOG AO/MKEeH HENMpPEMEHHO NATh XOpOIIHf pe3yiibs
tar. BooGpasure, HampuMep, Ba3y ¢ KPYIJIBIM JHOM JHaAMETPOM
B 100 mm. [Iiusa OKPYXKHOCTH JHA JO/BKHA  PaBHATbCA
314 mm. Opguako Ha mpaKkTHKe, H3Mepsii HHTKOH, BH eABa JH
fOJMy4YuTe 9Ty JJIMHY: JIeTKO OIUMGHTbCH Ha OJHH MHJIHMETP,
M TOrAa T okawerca pasuniM 3,13 wm 3,15. A etan mpuMere
BO BHHMaHHe, YTO H J[UAMETP Ba3Hl HE/Nb3s H3MEDHTb BIOJHE
TOYHO, 4TO M 3Aech ommbka B 1 #m BecbMa BeposTHa, TQ
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y6enurech, Yro A48 T NOMYYAIOTCH MKOBO/MHHO IMHPOKHE Mpesetnl
MEILY
313 | 315
. 101 99 ?
T. €., B JECATHYHHX APOOAX, MEKIy
3,09 u 3,18.

Bol BuauTe, uTO, ONpeNeNds T YKa3aHHHM CmocofoM, Mbi
MOXEM [OJY4YHTh pe3y/abTaT, He coBnamaiouu#t- ¢ 3,14: oxun
pas 3,1, npyro#t pas 3,12, rtperntt — 3,17 u 1. n. CayuafiHo
oKaxercs cpeiH HHX M 3,14, HO B IJa3ax BHYHCJAHTEAS STO
yic10 He GyxeT uMeThb Go/ible Beca, 4em APYTHe.

Taxoro poxa ONWTHBHIM NyTh HHKAK He MOXET IaTh CKOJIbKO-
HHOYIb NpHemieMoro 3HayeHuss nias w. B cBA3M c aTHM cCTaHo-
BUTCA Oo/iee MOHATHLIM, NOYeMY IpEBHHA MHP He 3HaJ NpPaBHIb-
HOTO OTHOIIEHHS NJIHHH OKPYXHOCTH K AHAMETPY, ¥ HOHamoGuics

1
reanft Apxumena, yToGW HaliTH VI T SHAYRHHE 3-7-—-Haﬁm Ges
H3MepeHul, OMHUMH JHIIb PACCYKICHHAMH,

«3T0 A 3HAI0O W HOMHIO HPEKPacHO»

B «AunreGpe» ppeBHero apabckoro MatemaTika Maromera-
GeH-Mysa O BBIYHCAEHHH IJHHB OKPYXHOCTH 4YHTaeM TaKue
CTPOKH:

1
«Jlyqumid cnocoG —9TO yMHOKHTL HuameTp Ha 3= . Oro0
caMmblit ckopuift H camuif serkuft cmoco6, Bory u3BecTHO Jydmiee».
1
Temeps M M 3HaCM, YTO apXUMENOBO WHCAO 3 He BIOAHE

TOYHO BHIPAXKAeT OTHOLICHHE J/IHHH OKPYXHOCTH K JHAMeTpy.
TeopeTHYeCKH NOKA3aHO, YTO OTHOIIEGHHE STO BOOGILE HE MONKET
ObiTh BHIPAWEHO KakoH-mu60 TO4HOH HpOOBI0. MH MOXKEM Hamu-
caTh €ro Juiib ¢ TeM HIH HHHM NPHGMLKEHHEM, BIPOYEM, HaJIEKO
[PEBOCXONAINM TOYHOCTh, HEOGXOAUMYIO IS CaMBiX CTPOTHX
TpefoBanuit npaxkTHdeckolt xu3un. Marematuk XVI Beka Jlynonsd,
B JlefineHe, wWMen TepHeHHe BHYHCAHTD €ro ¢ 35 JeCATHYHHIMH
3HAKAMH H 3aBellaJl BLIPe3aTh 9TO 3HAYeHHe JJAA T HA CBOEM
MOTHWIBHOM mamsatuuke!) (puc. 123),

1) Torga eme 9T0 0GO3HaYyeHHe & He ObLIO B YNOTPEGIEHHH: OHO
BBeJeHO Julb ¢ cepeaunbl XVIII Bexa sHaMEHHTHIM pYCCKHM aKajeMmu-
xoM, MaTemaTukoM Jleonapaom IlasnosnueM dfine pom,
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Bor oto:
3,14159265358979323846264338327950288. . .

Hexutt Illenxc B 1873 r. onyGauxosan Taxoe 3sHaueHue
qUcia T, B KOTOPOM mocie 3anarofl ciaenosano 707 mecaTHusbix

Puc. 123. MaremMarnyeckas HaarpoGHas HajmmuCh,

3HakoB! Takue IVIMHHBIE YMCJa, NMPUGMMKEHHO BHPAXAIOUIHE 3HA«
YeHHe T, He HMEIOT HH MpPaKTHYECKOH, HH TEOPETHYECKOH ueH-
.HoctH. TonbKO OT Ge3meinbs Ja B MOTOHE 32 AYTHIMH & PEKODPIAMH»
MOTJIO B Haule BPeMs BOSHHKHYTb IKENaHHE <IePelvIOHYThb»
Ilenxca: B 1946 — 1947 r. Pepriocon (Manuecrepcxnit yausep-
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curer) u Hesasucumo oT Hero Wrench (u3 Bammnrrona) smiymc-
auna 808 mecATHYHBIX 3HaKOB A1 YHC/AA T H ObUIH MOJBUISHH
TeM, 4T0 B BouMc/aenusx [lleskca oGHapyxuan OmIHOKY, HaydHas
¢ 528 3naka.

IMowenanu OH MBI, HampHMep, BHIYHCIUTD JIJIHHY 3EMHOTO
BKBATOpA C TOYHOCTBIO A0 1 ca, mpexmonaras, YTO 3HaeM MIJIHHY
€ro IuaMeTpa TOYHO; A/ 9TOTO HaM BHO/MHE MJOCTATOYHO OHIO
6u B3Th Bcero 9 uudp mocae sansroft B yucae w. A B3fB BABOE
Goabire nudp (18), MH MOrIH 6H BHYMC/IHTH AJNHHY OKPYXHOCTH,
umerouet panuycom paccrossne or 3ewmu o Coadna, ¢ mo-
rpemHocTbio He cBuiue 0,0001 #x (B 100 pa3 Mesbiie TOMUHHB
BoJsocal).

YpessuualtHo APKO NMOxasan aGcoMOTHYIO Gecrnone3HocTh Hawe
nepBot COTHH JNECATHYHBIX 3HAKOB WYHC/JA T Hall COOTEYECTBEH-
Huk, MareMatHk [pase. Od mogcumran, 4YTO €S/IH TPENCTABHTD
cefe map, pagHyC KOTOPOrO paBeH pacCTOSHHIO OT 3eMIH X0
Cupuyca, T. €. YHCIy KHIOMETpPOB, paBHoMy 132 c necsThbio
Hyasma:  132.101, panonsuTh. 9TOT 1wap MHKpOGamu, moiarad
B KaXIOM KYOHYECKOM MH/UIHMETpE Iuapa IO OZHOMY GH/IHOHY
1010 mukpoGoB, 3aTeM BCEX 9STHX MHKPOGOB pACIHONIOXHTH HA
npaMOH JIMHHH TaK, YTOOB PACCTOSHHUZ MEXAY KaXIWMH JIBYMS
COCeNHHMH MHKpPOGAMH CHOBa PaBHAJIOCH paccrosHuio or Cupmyca
no 3ewau, TO, mMpUHHMAx STOT ¢aHTACTHUECKHH OTPe30K 3a
JUaMeTp OKPYKHOCTH, MOXHO Gbin0 Gl BHYHC/AHTb IJIMHY HOJIY-
yuBUIieficd THTAHTCKOA OKDPYXHOCTH C MHKPOCKONHYECKOH TOYHO-

1
CTbIO — JI0  rsrens MM, 6eps 100 3HakoB mocne 3amaTod B

yucne w. [lpaBunpHO 3amedaeT no 9TOMy mOBOAY ¢paHIy3cKui
acTpoHOM Aparo, YTO «B CMHIC/IE TOYHOCTH MH HHYETr0 He BHIKI-
pamn OH, ecaiM Ohl MexAy MIHHOI OKPYXHOCTH H JHAMETPOM
CYLECTBOBAJIO OTHOLIGHHE, BHPAXKAIOMICEC YHC/IOM BIIOJIHE TOYHO»,

Inst OOWYHHX BHYHCIEHHH C YHCJIOM T BHOJHE JOCTaTOYHO
3aNOMHMTh JBa 3Haka mociae 3anmaro#t (3,14), a ama Gonee
TOYHHIX — YeThlpe 3Haka (3,1416: nocnexuioo mudppy Oepem 6
BMECTO O NMOTOMY, 4TO JHanee cilemyeT unudpa, Gonbuiast 5).

He6onpime ctuxoTsopenns wiam sgpkue (passl XOJbIUE OCTa«
IOTCS B MaMsTH, YeM 4YHCJIAa, [0STOMY M/ 3alOMHHAHHS KaKOro-
au60 YMC/IOBOTO 3HAYEHHS T MPUAYMHIBAIOT OCOGHE CTHXOTBOpe-
HMA WIH OTHenbHble (ppasnl. B mpomspejenusix 9TOro Bmaa Mare-
MaTHYeCKOA MO33MH C10Ba MOAOHPAIOT TaK, 4YTOOH WHC/IO GyKB
B XaXAOM CJOBE MOC/AEJOBATENbHO COBNMAZAIO C cooraercraylo-
wied uyudpo#t uncna w.
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VssecTHO cTHXOTBOpeHHe Ha aHraufickoM sisnke —B 13
CNOB, cIex0BaTeNbHO, jJaloulee 12 3HakoB mociae 3andAro#t B uucie
W, Ha HeMelKOM si3bike —B 24 c/10Ba, a Ha (PaHIy3CKOM Si3HKe
B 30 cnos!) (a ectb u B 126 caos!).

Osu m0GONHTHH, HO CJHIIKOM BEIHKH, TaxenoBecHH., Cpean
yuenukos E. §I. Tepckopa—yunrens MaTeMaTHKH OHHOH H3
cpexaux mkoa MockoBcko#t 06/1aCTH — NMOMB3YeTCH HOMYAAPHOCTHIO
OpHAyMaHHas MM CAeayouas crpoda:

«DTO f 3HAI0 M MOMHIO NPEKPACHO»,
31 4 1 5 9 ...

A oxsa u3 ero yyeuuy —cu YepukoBep — co cBOHCTBeHHOH
HAIHM IIKOJbHHKAM HAaXONYMBOCTHIO COYHHH/IA OCTPOYMHOE, C/Erka
HPOHMYECKOE MPOACIKEHHE:

«TIn MHOTHE 3HAKH MHE JIRLIHK, HAMPacHL»,
se> 2 6 5 3 5 8 oo 0

B nenom monydaercs Takoe asycTHuide u3 12 cios:

«3T10 9 3HAI0 M MOMHIO MPEKPACHO,
ITu mHOrHe 3HAKH MHE JIMIUHH, HANPACHBI».

ABrop 9TOH KHHTH, He OTBaXHBASfCb HAa NPHIYMHBAHHE CTH-
XOTBOpeHHd, B CBOID Ouepexb MpeAJaraeT MpOCTYI0 H TOXe
BMOJIHE JOCTAaTOYHYI0 mpo3aHyeckyio ¢pasy:

¢Yro 7 3HAI0 O Kpyrax?» — BOMPOC, CKPHITO 3aK/IOYAuui
8 ceGe u orser: 3,1416.,

R )
1) BoT 9TH CTHXOTBOPEHHS:

a) aHrauiickoe:

See I have a rhyme assisting
My feeble brain, its tasks ofttimes resisting,

6) Hemenxoe:

Wie o dies «

Macht ernstlich, so vielen viele Miih’!

Lernt immerhin, Jiinglinge, leichte Verselein,
Wie so zum Beispiel dies diirfte zu merken sein’.

B) ¢paniysckoe:

Que j’aime & faire apprendre un

nombre utile aux sages!

Jmmortel Archiméde, sublime ingénieur,

Qui de ton jugement peut sonder la valeur?
Pour moi ton probléme eut de -pareils avantages.
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Oumnbra Jixexa Jlonpona

Crnepylomee mecto pomana [Jhwexa Jlonaona «Manenbkan
xo3afiKka 6GO/BLIIOTO ZOMa» JAaeT MaTepHaa I TeOMEeTPHYECKOTO
pacuera:

«[locpenn mons BO3BHINANCA CTajdbHOH IIGCT, BPHITHH Ty«
600 B 3emio. C BepXyUIKH IIeCTa K Kpaio moast TAHYJICH TPOC,
NpUKpPEIVIedHu K TpakTopy. MeXaHMKH HakalH peYar —H MO-
TOp 3apaboTai.

«Mamnsa caMa JBHHYJaCh BHEepe], OMHCHIBag OKPYXHOCTb
BOKDYT ILIeCTa, CAYXKHBIIETO €€ IIEHTPOM.

«— YT06H OKOHYAaTENbHO YCOBEpPUICHCTBOBATH MAUIHHY,—
cka3an I'paxem,— BaM OCTaeTcs NPEBPATHTb OKPYWKHOCTD, KOTOPYIO
OHa ONMHUCHIBAaET, B KBajapart.

«—Jla, Ha KBaZpaTHOM IOJe€ IpPOMajaeT Npu Takoff CHCTeMe
OYeHb MHOTO 3€MJIH.

«I'paxeM mpouM3BeN HEKOTOpLiE BHIYHC/IECHHS, 3aTeM 3aMeTH/:

«— TepsieTcsl NPUMEPHO TPH axpa N3 KawJABIX HeCcHATH.

«— He wMenbmes.

IpennaraeM yutaTeNiM NPOBEPUTH 3TOT pacyer.

Pemenne

Pacuer HeBepeH: Tepsercd Menpimie wyeM 0,3 Bceft 3emam.
Ilycrs, B caMoM Jene, CTOpoHa kBanpaTa—a. [1nomanps TaKoro xsa-
npara— a2, JlnaMeTp BIHCAHHOTO Kpyra paBeH TaKke @, a ero

2
nnomanb——%a—. Hponanalom;aﬁ YaCTbh KBaJpaTHOrO YYacTKa CQ=
cTaBager.

aZ-l‘-:if;- (1-{-) 0 = 0,22 2.

Mu BuAUM, 4TO Heo6paGoTaHHad 4aCTb KBaApPaTHOro mOAs
coctasaser He 300/y, Kak MOMarald repoH aMepPHKAHCKOrO poMa-
HHCTA, a TOABKO OKOMO 229/,

Bpocanue Aras

Camuill OpurMHaNbHHE M HEOXHIAHHHHA crnoco6 mis npuGamieH-
HOTO BHYHCJCHHA YHC/AA T COCTOMT B CJAeAyIOLIEM. 3arnacaroTcd
KOpoTKOH (caHTHMeTpa XBa) IBeHHOH HI/IOH,— ayulle € OTIOMaH-
HEIM OCTpHeM, 4YTOOH Hrja Obl1a PaBHOMEPHOH TOMUIHHHI,—-H NP0~
BOAAT Ha JuCTe GyMard psak TOHKHX Mapajie/bHHX JHHHH, OTHe-
JIGHHHIX OJHA OT JApPYyro#t paccrosuueM BABOe 0OibIIE JJHHH NI/,
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3ateM pOHAIOT C HEKOTOPO# (NMPoU3BOJBHOK) BHICOTH HrAy Ha
OymMary ¥ 3aMeyaloT, MepeceKaeT /JM HI/Ia OAHY H3 JIHHHH HAK
wer (puc. 124, naneso). YroGw Hria He NOLMPHTHBANA, MOX-
KJIanpBalOT Moj OyMawHHH JIACT MPOMYCKHYI0 Gymary H/IH CYKHO.
DBpocanne HraW MOBTOPSIOT MHOTO pas, HampHMep CTO HIH, eu(e
nyduie, THICAYY, KaWAHH pa3 oTmeuasi, Gbimo au mepecedenue l).
Ecan motoM pasmemuth obufee 9YHC/A0 MajeHu{ HIJI HA YHCIO
cly4aeB, KOTJa 3aMeyeHo OBUIO MepecedyeHHe, TO B pesy/abTaTe
OOMMKHO MOJNYYHTbCA YHCAO T, KOHEYHO, Go/lee HAM MeHee MpH-
GI/IHKEHHO,

Puc. 124. Onur Broddona ¢ 6pocaHHeM HIibl.

OGpsicHuM, modeMy TaK mnonydaercd. Ilycte BeposTHeliuree
yucI0 mepecedeHui uriad pasHo K, a xanHa Hame#t uran— 20 mu.
B caydae mepeceyeHmsl TOYKA BCTPEYH JO/MKHA, KOHEYHO, JIEKATh
HA KaKkoM-THGO W3 9THX MH/JIHMETPOB, H HH ONHH H3 HHX, HH
OlHa YaCThb HIVIH, He MMEeT B STOM OTHOIIEHWH HHKaKHX Ipe-
aMyulecTB nepen apyrumu. ITostomy BeposiTHefimiee 4HC/I0 mepe-

CeYeHHH KawIOro OTHAEIbHOTO0 MU/VIHMETPA PABHO §1% Jns yyactka

K 11K

UIIIH B 3 MM OHO PaBHO 50 » A% y4acTka B 11 wn— 2 BT A
HMuaye roBops, BeposiTHeiulee YHCAO mMepeceyeHHR} mpAMO MPOMOp-
[HOHANMbHO JJIHHE HIJIH.

Ora npONOPUHOHANTBHOCTb COXPAHSETCA H B TOM ClIydae, eciau

nrna coruyra., IIycte uraa corsyra B dopme ¢ur. I/ (puc. 124,

1) [TepeceueHneM HaZo CYHTATh H TOT CAy4aH, KOrga Hria TOALKO
yRupaercs KOHIOM B, HaUEPUEHHYIO JMHHIO,
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Hanpaso), npuueM ywactok AB=11 wun, BC=9 uu. [na

gacTH AB BeposTHeHlee YHCIO mepecevyeHui paBHO 121(;( , 4 Rjd

9K lll(
BC pasno S0 A BCeH We HI/H —|— 20 » T+ € HONPeXHEMY

pasio K. Mu MOxeM H3OTHYTb HIy H 60nee 3aTel/MBEIM 06Pa3OM
(dur. /11, puc. 124),— uncio mepeceyeHuit OT ITOrO He HIMEHH-
aoch Oul. (3ameTbTe, YTO NpH M3OrHYTOH HIVIE BO3MOKHHL Hepe-
ceueHHs 4epTH ABYMs M 6oJee 4acTAMH HIVIH Cpasy; Takoe mepe-
ceyeHHe Hajo, KOHEYHO, CYUMTATh 3a 2, 3a 3 W T. A., IIOTOMY YTO
AepBoe 3aYHCIAIOCh NMPH MOJCYeTe mepeceyeHufl JAsd ONHOK 4acTH
HI/IBI, BTOpPOe — IJs IPYro#t u T. 1.)

BooGpasute Tenepn, 4T0 MH GpocaeM Hray, H3OTHYTYIO B hopMe
OKPYHOCTH C JHaMETPOM, PAaBHHM PaCCTOSHHIO MEXIY depTamu
(oo BxBOe GoJblre, yeMm Hawa uriaa), Takoe KOJAbLO KakAe pa3s
HAOMKHO JBAWKJB Mepeceyb KaKYIO-HHGYAb 4YEpTy (HIH 1O OXZHOMY
pasy KOCHYTBbCSL JBYX JIHHHI,— BO BCAKOM CJyyae, MOMYYaiOTCA ABE
scrpeun). Ecmu obutee uncno Gpocanutt N, 1o uncno sctped — 2N.
Hama npsiMast urja MeHble STOTO KOJAbLA MO J/IHHE BO CTOJBKO
pa3, BO CKO/JbKO NOJyXHAaMETP MeHblIe IJIHHBI OKPYKHOCTH, T. €.
B 2r pa3. Ho M yxe ycraHoBmiH, 4YTO BepodTHeHmiee uuciao
nepecedeHHt MPOMOPUHOHANBHO IjuHe Hrinl. [loaToMy BeposiTHelf-
mee yncao (K) nepeceyeHnit Hame Uran Xo/mKHO GHTH Menbiue 2N

B 2m pa3, T.e. PaBHO —l;L Orciona

__uucno 6pocannit
" wucao nepeceyeHnH

Yem Goablllee 4uHCAO mnajgeHHit HaGAIOXANOCh, TeM TOYHE@
noiayyaeTc Bhipaxenne Aad m. OauH 1mBeHUapCcKH#t acTPOHOM,
P. Boabd B cepesune mnpouwioro Beka HaGaioaar 5000 na-
nennit MK Ha pasrpadyieHHyio 6yMary u moay4u/i B KadecTBe T0 YHCe
ao 3,159 ...—sBuipaxenne, nnpoqu, MeHee TOYHOE, YEM apXHe
MEIOBO 4YHCIO,

Kax Buapte, OTHOIIEHHE IJIMHH OKPYXHOCTH K JHMAMETPy Has
XOJAT 34eCh OMWITHHIM IyTeM, NPHYEM — 3TO BCEro JIOGONHTHEE —
He YepTAT HU Kpyra HH JuaMerpa, T. €. 00XomaaTcs 6e3 LHPKYAs
YenoBex, He HMeoUWMH HUKAKOrO HPEACTABIEHHA O TEOMETPHH
A Jaxe O Kpyre, MOXET TeM He MeHee ONPENETHTb IO STOMY
crnocoGy 4YHCIO T, €ClIH TeplendBo NpoXenaer BecbMa OOIbLIOS
9HCI0 GpocaHuit MIVIBL
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BoimpsimiieHne OKDYHHOCTH
3angava
,U;Jlﬂ MHOTHL MPAKTHYECKHX ueneﬂ JOCTAaTO4YHO B3Th 14 T
YHCTIO 3-;- H BHUIPAMHTb OKPYXKHOCTb, OT/IOXKHB €€ JHAMETP Ha

1
KaKoh-11u60 npsaMoi 37- pasa (HmeleHHEe OTpe3Ka Ha CeMb PABHHX

yacTel MOXHO BHIIOJIHATH, KaX H3BECTHO, BHOJAHe TO4YHO). Cyie-
CTBYIOT M [pyrue npuGaHiKeHHbE CHOCOOH BHIIPSMICHHST OKPYKHO-
CTH, IpHMeHsdeMbe HA MpaKTHKe NPH peMec/eHHWX pa6iTax CTo-
JSIpaMH, WECTAHHHKAMH B T. 0.

He OymeM 3gmech paccma- A

TPUBATh MX, a YKaKeM JIHIIb

OJMH JOBOMALHO HPOCTOH CrO-

€06 BHIOpPAMACHHS, XAIOL{HH

pe3yiabTaT C  Ype3BHYaiHO o

GoJbIIOH TOYHOCTBIO. r

Ecnmu  HyXHO BHIIPAMHTB 0°)

oxpyxsocts O paguyca r D

(puc. 125), T0 mpoBoAdT Iu- ¢ 8

amerp AB, a B Touke B— P:;:é cﬁ?ﬁ ﬂgggnug(enuuﬁ reomer-
CO BHINIPAMJICHHA

MepueHauKynsapHyio K nefinpa- P OKpYHHOCTH, P

myio CD. W3 uenrpa O mox
yraom 30° k¥ AB npoBomaT
npamyio OC. 3areM Ha mpamo#t CD or Toukn C OTK/IaALBAIOT
TPM paxuyca HAHHOH OKDYXHOCTH H COGIHHSIOT MOAYYEHHYIO
Touky D ¢ A: anuua otpeska AD paBHa JjHHE IIOMYOKPYKHOCTH.
Ecnu orpesok AD yamuuth BIBOE, TO NPHOGIHMEHHO MOMYYHUTCS
BHIpsiMIeHHas okpyxuocts O. OmmGka menee 0,0002r,
Ha ueM ocHoBaHO 3TO moctpoeHue?

Pemenue
ITo Teopeme ITudaropa
CB2-{- OB*=0cC?,
OGosnauns paguyc OB wuepe3 r u uMed B BHIAY, 4TO
CB =%t (xax karer, aewauwi nporus yraa B 30°), noayuaem:
CB? | r’=4CB?,

OTKYyZa

cB="

3
3 L]
- 197 —



Hanee B Tpeyroabruke ABD
BD:CD—CB:Sr-——’l;g .

AD = 2 472 — __rVT"’- 2 i
p=VEDFir=y (3—Y3) '} sn=
=/ 9P —2r V3 4+ 5 42 =3,14153r.

CpaBHMB 9TOT pe3yJbTaT € TeM, KOTOpPHH Ioaydaercd,
€C/IH B3ATh T C GOJBLIOH cTemeHblo TouwHocTH (W==3,141593),
Ml BUIMM, 4TO pa3Huua cocrasiasier Bcero 0,00006r. Ecau' 6m
MLl TIO 9TOMY Croco6y BHIIPAMJIS/IH OKPYIKHOCTb pajuycom B 1 .,
omubka cocraBnana Ob And noayokpywsoctH Bcero 0,00006 s,
a jana nonHo# oxpyxHoctH — 0,00012 4, wm 0,12 ek (npu-
MEepHO YTPOEHHas TOJIIHHA BOJIOCA).

Ksaaparypa kpyra

He moxet GbITh, YTOOHW YHTATE]Ab HE CJALIXaJ] HHKOTJAA O €KBal-
patype Kpyra»-—oO TOH 3HameHuTeliief 3amaye reoMeTpHH, Hax
KOTOpPO# TpyAHAHCh MaTemaTnku eume 20 BekoB Hasand. §1 maxe
yBEpeH, 4TO CpelH uuTaTenelt HaHAyTcs H TakHe, KOTOpHE caMu
NHITaNUCh Pa3pelinTh 9Ty 3adavy. Euie Gonbuie, oxHako, HaGepercs
yuTatesnelf, KOTOpHiE HeJOyMeBalOT, B 4YeM COGCTBEHHO KpoeTcs
TPYJAHOCTD PaspellieHnst 5TOH K1acCHYeCKOH HepaspellnMOH 3ajaaud.
Mtuorye, NpHBLIKIIME NOBTOPATb C YYWOro rojoca, YTO 3agaya o
KBaJpaType Kpyra HepaspelinMa, He OTHAIOT ceGe $ICHOTO OTYeTa
HH B CYLIHOCTH CaMOif 3ajayd, HH B TPYAHOCTH e€e pa3pelleHns.

B maTematHke ecTh HeMaJO 3a4ay, ropasno 6o/ee HHTEPECHHX
H TEOpeTHYeCKM, H NPAKTUYECKH, HeXenH 3ajada O KBajpatype
kpyra. Ho Hn omua He mpuoGpena Takoff mOmyasipHOCTH, KaK 9Ta
npoGnema, HaBHO BoLequias B NOTOBOPKY. [lBa THICAYeneTH TPY-
Junuch Ham Hefl Bojalouuecs npodecCHOHaILI-MaTeMaTHKH H He-
CMeTHBIE TOJIH JIOOHTeneH.

«Halitu xBampaTypy Kpyra» — 3HAaUHT HayepTHTb KBaXparT,
IVIOIAfb KOTOPOTO B TOYHOCTH paBHA IVIOMIAJM JAHHOTO Kpyra.
IlpakTuyecku 3ajaya 9Ta BO3HHKAeT OYeHb 4acCTO, HO Kak pas
NpaKTHYeCKH OHa paspemmMa ¢ 10GOH TOYHOCTBIO, JHaMeHHTad
3axaya JPEBHOCTH TpebyeT, OAHAKO, YTOOH UepTeX BHIMOJIHEH OhlI
COBEpUIEHHO TOYHO IIPH NOMOLIM BCEro TOJAbKO JBYX POJOB vep-
TeWHHX onepauuit: 1) mpoBeneHNeM OKPYKHOCTH JaHHOTO pajuyca
BOKPYT HNAaHHOH TOuKH; 2) mpoBeldeHueM NpAMOH JMHMH uepes JBe
AaHHHE TO'KH.
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Kopode rosops, HeOo6XOZHMO BHITOAHHTL YEPTeX, MOAb3YACH
TQABKO JBYMS YePTEKHHIMH HHCTPYMEATaMH: LUPKYJIEM H JIHJieHKOH.

B IHpOKMX Kpyrax HEMaTeMaTHKOB PAclpOCTPaHeHO yGewne-
HHE, YTO BCHA TPYRHOCTb OGYCJ/OBIEHA TEeM, YTO OTHOMICHHE JJIHHH
OKPYHOCTH K €€ nuaMeTpy (3HaMeHHTOe YHCJIO T) HE MOXeT
OBiTh BBHIpAXEHO KOHEYHHIM uHcaoM uudp. DT0 BEpPHO JHIIbL MO~
CTO/IBKY, MOCKOJBKY Pa3pelIHMOCTh 3afadyd 3aBHCHT OT OCOGEHHOH
IpUPOAH 4Yucha T. B caMoM nene: mpeBpauieHHe HPSAMOYT OJb-
HHKA B KBaJpaT C paBHOA N/IOWANbIO — 3akaYa JIETKO H TOYHO
paspeminmas. Ho mnpoGnema kBazpaTypnl Kpyra CBOAMTCA Belb
K MIOCTPOCHHIO — LHPKYJIeM U JHHEHKOH — MPAMOYTO/IbHHKA, paBHO-
BEIHKOTO JaHHOMy Kpyry. Vs dopMyan miowanmu kpyra, S=mr?,
w (410 TO We camoe) S==mr X r, fiCHO, YTO N/OLIaJb KpyTa
paBHa IUIOUIAAM TAKOrO MPAMOYTOJbHHKA, OJHA CTOPOHA KOTOPOro
paBia r, a Ipyras B T pa3 Gonbuie, 3HAayuT, BCE NEJAO B TOM,
4TOGH HAYEPTHTb OTPE30K, KOTOPH# B T pa3 JJIHHHEE INAHHOrO.

1
Kak wm3BeCTHO, T He paBHO B TOWHOCTH HH 3, uH 3,14 Hu naxe

3,14159. Psx uudp, Bulpaxaiouux 3TO YHCIO, YXOXHT B Oec-
KOHEYHOCTb.

Yka3auHat OCe0EHHOCTb 4YHC/JA T, €r0 HPPaALHOHAIb-
HOCTH!), ycrasosiesa Ownna eme B XVIII Bexe marematuxamu
JlamGeprom u Jlexanmpom. M Bce e 3Hasne HPPALMOHATBHOCTH T
HE OCTaHOBWJIO YyCHan# CcBeAymMX B MaTeMaTHKe <«KBajpaTty-
puctoB», OHH TIOHMMA/H, YTO HPPALMOHAJBHOCTD T CaMa 1o cebe
He Ienaer 3ajaun Gesnamexso#f, CyuiecTBYIOT HppanMOHA/IbHBIE
YHC/IA, KOTOPHE TEOMETPHSl YMeeT «CTPOHTh» COBEPINEHHO TOYHO.
MMyctp, HampuMep, TpebyeTcd HAYEPTHTb OTPE30K, KOTOPBIA JJIMH-
Hee JAHHOTO B V2 pa3. Yuciao V2 Kak H T,— HPPALHOHA/b-
Hoe, TeM He MeHee HHYTO HE MOWKET 6HTL jierde, 4eM HaYEPTUTh
HCKOMBIL OTpe3ok: BermoMumm, uto a V2 ectb CTOpPOHA KBalIpaTa,
BIIMCAHHOTO B KPYT panuyca a.

Kawnuft mKompuuK JIerko cHpaBasieTcss Takke M € HOCTpoe-
HHEeM OTpe3ka aV3 (cTopoHa paBHOCTOPOHHErO BIMCAHHOTO Tpe-
yronburka). He npencrasasier oco6ux 3aTpyAHeHHH Haxe mocrpoe-
HHe TaKOro BeChMa C/IOKHOTO HA BHJ HPPAIUOHAIBHOTO BHIPANEHHUS:

1/2-—1/2+ Vv ovs,

1 Oco6erHocTs HPPALMOHANBHOTO YHCJIAa COCTOMT B TOM, YTO OHQ
He MOXeT OhTb BBIPaXeHO KakoH-in60 TOYHOH ApOGHIO.
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NOTOMY YTO OHO CBOZHTCSI K IOCTPOCHHIO NpPaBHABHOrO 64-yronp-
HHKA.

Kax BumnM, MppanMOHaJAbHHIA MHOXHTENb, BXOASLIHA B BHpa-
MEeHH2, He BCErja MeJaeT 39T0 BHIPAXKEHHE HEBO3MOMCHHIM Ad
NOCTPOGHH UHPKy71eM u JuHefikoi, Hepaspemmmocts Kanpa-
TYpH Kpyra KpoeTcs HE BCELENO B TOM, YTO YHCAO T — Hppaluo-
HanbHOE, a B JpYroff OcoOeHHOCTH 9TOrO ke uyncaa. HMwmenno,
YHCI0 T—He ajare6panyeckKoe, T. €. He MOXeT GHTb IO-
Ny4eHO B MTOTe pellieHHs Kakoro O6H TO HH OLIO ypaBHeHH:
¢ pauguoHanbhbiMu  koadduumuentamu., Takme uyncna nasmBaloTCH
«TPAHCUEHACHTHEIMH .

Marematux XVI croaerus BbeTa JOKasaja, 9TO YHCAO

—} 1/_1/ +2‘/2 1/2‘1'2‘/1 |/2

B T. O.

Aro BhlpaxesHe AAf T paspemano GH 3amayy O KBajxpa-
Type Kpyra, ecin Obl 4HCJIO BXOAAIIHX B HEro omepauuét GuIO
KOHEUHO (TOTIO NPHBEIEHHOE BHIPAXEHHE MOXHO Obl10 Gbi reoMeT-
payecku moctpouth). Ho Tak kak 4uc/io H3BAeYeHHI KBaJpaTHHIX
KopHelt B 9TOM BHpawenuHn OGeCKOHeYHO, TO BhpaxesHe Bpera
He IMOMOraer jeny.

Hrak, Hepa3pemHMOCTb 3aJadH O KBajparype Kpyra o0yc/oB-
JieHa TPaHCUEHJEHTHOCTBIO YHCIA T, T. €. TeM, YTO OHO He MOXET
HONYYUTBCSL B HTOTE PEIUEHHs YPaBHEHHH C PalHOHAIbHBIMH K03g-
¢uupenTamu. dr1a 0coGeHHOCTL 4HCAAa T GHa CTPOro Joka3ana
B 1889 r. Hemenxum MartematHxoM JlunmemaHom. B cymHocTH
HA3BaHHHIHA YYeHHH M JOMKEH CYHTAThCH eIXHHCTBEHHHM YeJOBEKOM,
pa3pelINBIINM KBaZpaTypy Kpyra, HeCMOTPS Ha TO, YTO peHICHHE
€ro OTpHIaTE/]bHOE — OHO YTBEPKLAET, YTO HCKOMOE MNOCTPOEHHE
reoMeTpuyecKu HesbimoaHuMo. Takum oGpasom, B 1889 r. 3aBep-
MAIOTCA MHOTOBEKOBHE YCHIHA MAaTeMaTHKOB B 9TOM HanpaBleHHH;
H0, K COXAaJIeHHI0, He NpeKpaulaloTcs GecnVIogHHe MONBITKH
MHOTOYHC/ICHHHX JIOOHTe/el, HeXOCTATOYHO 3HAKOMHIX C 3amadeit,

Tak o6ctour neno B Teopud. UTO Kacaercs NpakTHKH, TO
OHa BOBCE HE HYXIAeTC§ B TOYHOM pa3pelleHHH 3TOH 3HaMe-
HATOH 3anaun. YGexJaeHHe MHOTHX, YTO paspelleHHe NpoGaeMH
KBaJpaTypH Kpyra HMe10 Obl OTpOMHOE 3HayeHHe M/ MPaKTH-
4eCKOH Ku3HH — rAy6okoe 3abayxnenue. s norpeGHoctedt oGH-
X0[a BIOJIHE NOCTATOYHD PACMOJAraTb XOPOIUMMH NpPHO/IMKEHHHMH
NpUSMaMH pelIeHHds STOH 3ajxaud.
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IMpakTHyeCcKn MOMCKH KBaJpaTypel Kpyra cTanu GecroJie3Hml
¢ TOr0 BpeMeHH, Kak Haligesn Obin nepBole 7 — 8 BepHuIX
uabp uyncna w. Hng notpeGuocTefi nNpaKTHYECKOH IKHU3HH BrOMNHE
JAOCTaTOYHO 3HATh, 4TO w==3,1415926. Huxaxoe wu3amepenne
J/IMHBL HE MOXET JaTh pe3y/bTaTa, BHIpaxaiolierocs G6ojee uem
ceMblo 3Havaummu nudpamu. Ilostomy O6path mas w Gonee
BOCbMH UHDpP — 6ecnose3qo: TOYHOCTb BHIYHCIEHHS OT 3TOrO He
yayamaerca 1), Ecain paguyc BelpaxeH ceMbl0 3HavawuMu uud-
paMH, TO IMHa OKPYXHOCTH He OymeT cojepkaTbh Gosee ceMu
JoctoBepHelx 1udp, JHdawe ecau B3aTh mag W cotrnio uudp. To,
4TO CTapuHHbIE MAaTEMaTHKH 3aTPaTHJAH OTPOMHLIA TPy I MOJdYy-
YeHHs BO3MOXHO 6oJiee IJIMHHLIX 3HAYEHHH T, HHKAKOro HPaKTH-
Yeckoro 3Hayenus He wumeer. Jla W HayyHOe 3HAaYeHHe B3THX
TPYJNOB HHYTOXHO. ITO MONpoCTy Ineno TepneHus. Ecam y Bac
€CTb 0XOTa H JOCTaTOYHO JOCYra, BH MOXETE OTHICKaTh XOTb
1000 uudp ans w, MONB3ysch, HampHMep, caendylowuM GeckoHed-
HHM pAIOM, HafineHHbIM JlefiOHHIEM 2):

L 1 1 1 1
.Z._-—_—l—-3——l—-§v———,i-+'§+ n T. I

Ho sto Gymer HumkoMy He HywHOe apHdMeTHYECKOE YIpaK-
HeHHe, HHCKOMbKO He IIOJBUraioliee paspelleHds 3HAMEeHHTOH
reoMeTpHYeCcKOH 3amaud.

YuomsuyThit panee ¢paHuy3ckuif actposoM Aparo mmcan no
STOMY M[OBOLY Clenylolee:

«HMckatenn KpaapaTypel Kpyra NpPOIOMKAIOT 3aHHMATbhCs pe-
IIEHHEM 3aJaid, HEBO3MOXHOCTb KOTOPOrO HEIHE IOJIOKHTENBHO
JOKa3aHa W KOTOopoe, €cld Obl Jawe H MOMJIO OCYLIeCTBHThCH,
He MPeACTaBW/I0 Gbl HHKAKOTO MPaKTHYecKoro murepeca. He crour
pacnpocTpaHATbcs 00 9TOM npenMere: GOJbHBIE PA3yMOM, CTpeMf-
iHecs K OTKPHITHIO KBaApaTypH Kpyra, He MOLJAIOTCS HHKAaKHM
jgoBozaM. DTa yMcTBeHHasi GoJie3Hb CyuwieCTBYeT C JpeBHeHmHX
BpeMeH»,

M upoHUYeCKH 3aKaHYHBAeT:

«AKajneMun BCeX CTpaH, OOpsich NPOTHB HckareneHf KBax-
paTypsl, 3aMeTH/IH, YTO 60/Ie3Hb 9TA OOLIYHO YCH/IHBAETCH K BECHE»,

1) CM. «3auuMatenpnyio apudmernkyy» . V. Ilepennmana.

2) TepneHHs AJjs TAKOTO pacyera mOTpe6yeTcs OYeHb MHOTO, TOTOMY
4TO N NOJAY4YeHHd, HalpHMep, MIECTH3HAYHOTO T NOHaHO6HIOCH Ghl
B39Tb B YKa3aHHOM pAAY Hu MHOro, HH Mano — 2000000 yaexos.
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Tpeyroabuuk Banra

PacemoTpum ofHO M3 NPHOMTHIKEHHBIX PelleHuH 3aJavuH O KBaf-
patype Kpyra, odeub yAoOHOe I HAXOOHOCTEH mpaxTHYECKOK
WH3HH,

Croco6 COCTOMT B TOM, 4TO BHuMcasiior (puc. 126) yroa a,
10X KOTOPHIM HAA0 MpOBeCTH K Jguametpy AB xopay AC=—x,

ABNAIOIYIOCS CTOPOHOIO HCKOMOTO

0 KBazgpata. YtoOH y3HaTh BeNHYHHY
3TOTO YrJ1a, NPHAETCA OGpaTHTLCA K
TPHUTOHOMETPHHU!

AC X
) o8 g =" =5,

A rie r— paadyc Kpyra.
3HayuT, CTOPOHA HCKOMOrO KBaJ-

pata x ==2r cos @, I/IOLaIb XKe ero

paBHa 4r2cos?a. C apyro#t c¢ToO-

Puc. 126, Cnoco6 pycckoro POHBH, I/IOIIAXb KBaJpara paBHa
uikenepa Bunra (1836 r).  Tr2—mowagM  JaHHOrO  Kpyra.

CrnexoBaTenbHo,
4ricos2q =—mnr2,

OTKy A
T

cos?q =—-

—l _-__——
7 cosa=- Vn__0,886.

ITo taGauuam Haxomum:
a=27°36'.

Urak, mpoBeas B JaHHOM Kpyre xopiy mox yraom 27936’
K JHaMeTpy, MH cpa3y IojyyaeM CTOPOHY KBaxpara, IVIOLLaXb
KOTOpPOTO paBHa WWOW@AAM naHHOro kpyra. IlpaxkTuuecku -memaior
TaK, YTO 3arOTOBJSIOT YEPTEKHHIH TPeyro/abHUK 1), OMHH U3 OCTPHIX
yrnos Kotoporo 27°36' (a mpyroit — 62°24'). Pacnonaras Takum
TPEYTOJNLHHKOM, MOXHO JIJS KaXIOTO0 JAHHOrO Kpyra €pasy Haxo-
IUTh CTOPOHY DPaBHOBEIHKOrO €My KBazpara.

1) ot ymobGunfi cmoco6 Geu mpennoxed B 1836 r. pycckuM su-
aeHepoM DBHHroM; ymoMaHyTHIf YepTEemHHI TPEYrOAbHHK HOCHT N0
HMeHH u306peTtarteisd Ha3BaHHE «TpeyroabHuk BuHra»,
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Jlaa xenaoux M3roTOEMTh ce6e Takof yepTemHHA TPEyrosb-
HUK TIOJIE3HO CEAYIOmiee YKa3aHue.

Tax kak Ttauredc yraa 27°36’ pasen 0,523, win i_:;’, TO Ka-

TETH TaKOTO TPEYTOMbHHKA OTHOCATCS, Kax 23:44, [lostoumy,
H3TOTOBHB TPEYTO/JbHHK, ONUH KATeT KOTODOro, HanpHmep, 22 ci,
a npyroft 11,5 c#, Mn Gymem wumetrh TO, 4T0 TpeGyerca. Camo
co6oH pasymeeTcs, YTO TAKHM TPEYTOJIbHUKOM MONKHO HOJb30-
BaTbC M Kak OOBIKHOBEHHHLIM YePTeWHBIM,

TFonoBa HJAH HOTH

Kaxercs, onun H3 repoes Xiona Bepua mnoxcunmtuiBan, ka-
Kafd ¥acTb €ro Teia npouuia Gojee JIHHHBIA NMyTh 3a BpeMs ero
KPYrOCBETHHX CTPAaHCTBOBaHMA—ro/0Ba WM CTYymHM HOT. 3TO
OYeHb INOYYHTENbHAsi TFeOMeTpHYCCKas 3ajaya, ec/Jd MOCTaBHTh
BOTIPOC OMNpele/]eHHHIM 006pa3oM. Mbl NpejyioXuM €€ B TaKoMm
BUzE,

3anaua

BooGpasute, yro Bh 06OILIM 3eMHOM Imap mo sksaropy. Ha-
CKOJIBKO NpH 3TOM BepXyllka Baiief ronosb npoinsa 6osnee JIHH-
HEI TMyTh, YeM KOHYHK BaumieHt Horu?

Pemenne

Horn npomn nyts 2nR, rae R-—pamuyc 3eMHOro Iuapa.
Bepxymxa e ronoss npouvia npu stom 2 (R4 1,7), rae 1,7 s—
poct uenoBeka. Passocts myre#t pasna 2n (R-}-1,7) —2nR=
=2n-1,7=10,7 »#. Hrak, romosa npoma nyts Ha 10,7 x
6Gonblie, YeM HOrH.

JIOGONEITHO, YTO B OKOHYATEJNBHHI OTBET He BXOIUT BeJ/H-
yuHa paxuyca 3emuoro mapa. [loaromy pesyabraT monmyumrcs omu-
HaKoBH W Ha 3emne, u Ha IOnmurepe, u Ha camoft MeakoH mia-
.HeTke. BooGuie, pasHOCTh JUIMH JABYX KOHLIEHTPHYECKHX OKPYXK-
HOCTE€A He B3aBUCHT OT HX PpafHYyCOB, a TOJBKO OT PaCCTOSAHUA
mexay Humu. [lpmGaBka oOmHOTO caHTHMETpa K pajHycy 3em-
HOH OpOUTH yBenuunna OH ee JJHHY POBHO HACTO/NbKO, HACKO/b-
KO YIMHHTCT OT TaKod ke npuGaBKu paguyca OKPYKHOCTb
msTaKa,
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Ha srom reomerpuueckoM mapanoxce!) ocHosana crepymowas
mo0onbITHat 3amava, GUrypHpymoomas BO MHOTHX CGOpPHUKAX Teo-
METpHYECKHX pa3BiedyeHui.

Ecmu o6TAHYTH 3eMHOfi 1ap MO 9KBaTOPY NPOBONOKOH U 3a-
TeM npubaButh K ee Jmuie 1 M, TO CMOXeT /AU MeXIy nposo-
JIOKOH ¥ 3emiell MPOCKOYHTh MHILB?

OGHYHO OTBe4yaloT, YTO TNPOMEXYTOK OyZeT TOHbIIE BOJIOCA:
YTO 3HAYMT ONHH MeTP MO cpaBHenmio ¢ 40 MH/IMOHAMH METPOB
semHoro sksatopal B meficTBuTe/BHOCTH e BeNHIMHA NMPOMEXYTKA
paBHa

100

g M= 16 cn.

He T0oMBKO MHIIB, HO M KPYMHH KOT HPOCKOYHT B TaKoi
NPOMENYTOK,

INpoBonoka BIOJAB 9KBATODPA
3anaua

Tenepp BoOOpa3uTe, 4TO 3eMHOH WIap IVIOTHO OGTAHYT N0
9KBaTOpy CTaabHOH mposonoko#t. YUro mpousofimer, ecnu sra mpo-
BOMoKa oxnagutrca Ha 1°? OT oxnaxieHus NPOBOMOKA JOMKHA
yKkopotutbCc. Bcaw oHa mpu STOM He pa3opBanach M He PacTH-
Hy/lach, TO KaK FAyG0OKO OHA BPEKETCHA B MOYBY?

Pemenne

Ka3zanoch 6, CTONIb HE3HAYHTENBHOE IOHMMXKEHH@ TEeMmepary-
pei, Bcero Ha 1°,—He MOXET BH3BaTh 3aMETHOTO YriyGeHus
MPOBOJIOKH B 3emai0. PacyeTH moxasHBaloT xpyroe.

Oxnaxmasacs na 1°, craapHas NPOBOJOKA YKODAYHBAETCH Ha
OIHy CTOTHICAYHYIO HOMIO cBoeH mmuunl. Ilpu mmuse B 40 Mun-
JIMOHOB MeTPOB (IJIHMHA 3EMHOrO 9KBAaTOpPa) IMPOBOMOKA NO/MKHA
COKpaTHTbCH, Kak JIerKo paccautath, Ha 400 4. Ho pammyc
9TOH OKPYXHOCTH H3 MPOBOJNIOKM YyMmeHbuiMTCH He Ha 400 4, a
ropa3go Mesbue. Jas Toro uro6W y3HaTh, HACKOABKO YMeEHb-
mutces pamuyc, HyxkHo 400 4 pasmenntes Ha 6,28 1. e, Ha 2m.

) MMapaxokcCoM Ha3HBAGTCH HCTUHA, KaMYUIAACsd HEMPaBAOMO-
HNOGHOH, B OT/IH4YHE OT C 0 ¢ M 3 Ma — JNOKHOTO IOQIONEHHA, HMEIOWEro
BHAMMOCTb HCTHHHOIO,
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HMonyyurca okono 64 . Hrax, npoBonoka, OXIamUBIUNCh BCETO
na 1°, gomksa 6bna OBl NPH YKasaHHHIX YCAOBHAX BPE3aThCsl
B 3eM/II0 He HA HECKOJbKO MIIIAMETPOB, KaK MOMET Ka3aThcd,
a Gonee yem Ha 60 !

daKxTsl M pacyersi

3anaua

IMepex Bavu BoceMb paBHuHX KpyroB (puc. 127). Cemsn 3a-
IITPAXOBAHHHX — HEMOJABMKHE, a BOCBMOH (CBET/IHi) MO HMM Ka-
THTCA Ge3 ckonbwedns. CKOJIbKO 0GOPOTOB OH chenaer, oGoHad
HENoABIMAKHBIE KPYrH OXHH pa3?

Bhl, KOHeyHO, cpa3y Moxere
9TO BHLIICHHTb MPAKTHYECKH: IO-
JIOXHTE Ha CTOM BOCEMb MOHET
ONHHAKOBOI'O XOCTORHCTBA, HampH-
Mep BOCEMb JBYTPUBEHHHIX, pac-
NOJIOXHTE HX, KaK Ha PHCYHKe,
W, MPWKUMasd K CTONYy CeMb MO-
HET, [POKATHTE MO HHM BOCHMYIO.
Hnsa onpemenenuss yucaa o6opo-
TOB C/IeIHTe, HANpHUMep, 3a HOJO-
wenueM nudpH, HAMHCAHHOH Ha
MmoHete. Besiknit pa3, kak uudpa
NpHMET MepBOHaYalbHOE IMOJI0Ne-
HHe, MOHeTa OOepHeTCcs BOKpYT
CBOEro ILEHTPa OJHH pa3.

Ilpoxenaiite 3TOT OMHIT HEe B
BOOGpaXEHHH, a Ha camoM Jelne,
H BH YCTAaHOBHTE, YTO Bcero Mo- Pue. 127, Ckoabko o6oporos
HeTa clHenaeT deThipe o6opora. CAeJaeT CBeTJbA Kpyr, oGoiias

JlaBaiite Temepb mnommITaeMcs SamITPHXOBAHHEIE KPYTHP
AOAY4HTh TOT JKE OTBET MNPH IOMOUIH DPaCCyIeHHH H pacyeTos,

BuisicHuM, HanpUMep,  KAKYI0 JAYTY KaXIOTO HENOIBHNHOTO
Kpyra obxomur Karauguiics kpyr. C 9Toff Lenblo npexcTaBuM
cefe mepeMelyeHde MOJBIKHOIO Kpyra ¢ «xomma» A B Gmmkait-
Y0 «JOXOHHKY»> MEXIy HBYMA HEMOJBIKHEIMH KpyraMu (Ha
puc. 127 nynkTHp).

IMo 4epTexy HETpyOHO YCTaHOBHTBb, 4TO jxyra AB, mo KoOTO-
poit nmpokarmaca kpyr, comepxut 60°. Ha oxpymKHOCTH Kaxmoro
HENOJBINKHOTO Kpyra Takux JYyr JBE; BMeCTe OHHM COCTaBIAIOT

ayry B 120° mm —%— OKPYHHOCTH.
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{
Cregosatensto, karsauuica Kpyr Aenaer 3 ofopora, 06-

1
XOMH KaxJIO! HemoABIKHOH OKPY¥HOCTH. Bcero HemoasmwHbix
KPYroB ILUeCTb; BHIXOZUT TaK, 4YTO Karduiuiics Kpyr cHenaer

TO/leO-%-. 6 =2 oGopora.

[Monyuaercs pacxoxwueHne ¢ pesyabratamu HaGmiogenus! Ho
«dakTe — ynpamas Beib», Ecnn HaGmiozenne He moATsepxaaer
pacyera, 3HaYMT B pacyere ecTh AedeKT.

Hafigute neexT B mnpuBeAB8HHHX PacCymIEHUSX.

Pemenne

Hemo B TOM, 4YTO KOrja Kpyr KaTHtTcd 6e3 CKOMbWEeHHA MO

1
NPSMO/HHEHHOMY OTPE3KY IMHOIO B 5 OKPYKHOCTH KaTALIErocA

1
Kpyra, TOTZa OH NEHCTBHTE/IBHO NENaeT —- 060POTa BOKPYT CBO-

ero ueHtpa. OTO YTBEPXIEHHE CTAHOBUTCS HEBEPHHIM, HE COOT-
BETCTBYIOLIUM JHeHACTBHUTENBHOCTH, €C/AM KpPYTr KaTHTCA MO Xyre
Kako#-nn6o kpuso#t juuuH, B paccmatpuBaemolt 3amavye xarsiuics

Kpyr, mpoGeras AYTy, COCTABSIOLLYIO, HANMPHUMEP, %- I/UHHL €ro

1 2
OKPYKHOCTH, He/naeT He —3-060pora, ag ofopora H, cleposa-

TenpHO, npoberas MIECTh TaKHX HAYT, NEMaeT,
9 :
6--3-==4 o6oporal

B 3TOM BH MOXeTe YOGeQUThCH HAT/ISIHO.
[Myuktnp Ha puc. 127 wusoGpaxaeT NONOKEHHE KATALIETOCH
Kpyra mocie TOTO, Kak OH mpokaTthacad no ayre AB (=60°)

HEMOABMKHOrO lgpyra, T. €. N0 nyre, cocTasasiouiei —G—IUIHHH OK-

PYXHOCTH, B HOBOM mO/IOWeHHM Kpyra HauMBHCHIEE MeCTO Ha €ro
OKPYIKHOCTH 3aHHMaeT ywxe He Touka A, a Touka C, 410, Kak
HETPYZHO BHJETh, COOTBETCTBYeT INOBOPOTY TOYEK OKPYKHOCTH

Ha 120°, T. e. Ha -él’— noatHoro o6opota. «Jlopoxke» B 120° Gyner

2
COOTBETCTBOBATDH 3 NOJIHOTr O 060[)01‘& KaTAWwerocs kKpyra.
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Hrak, ecu kpyr KaTHTCH MO KPUBOR (/1M N0 JIOMaHOH) ROpOMKeE,
T0 OH JenaeT HHOE YHCIO OBGOpOTOB, HEXEIH B TOM Cayyae,
KOTZa OH KaTHTCA MO HNpsAMoauHelHOH NOopoxKe TOH XKe AJIMHHL.

3amepKuMca ellle HEMHOTO Ha reoMeTpPHYecKOoi CTOPOHE STOro
YIOUBHTENBHOrO ¢hakTa, TeM Gosnee, 4YTO OOLIYHO JABAEMOE eMy
00bsiCHEHHe He Bcerza GbiBaeT yOeauTelbHBIM.

Ilycts Kpyr pamuyca r kartutcs md npsamod. OH menaer omvn
060poT Ha otpeske AB, XIMHa KOTOPOro paBia ANHHE OKPYHKs
HOCTH KaTsierocs Kpyra
(2nr). Haanomum otpesok
AB B ero cepennne C (puc.
128) u mosepueM 3B2HO CB
Ha Yroa @ OTHOCHTENb-
HO TePBOHAYANBHOTO MOJO-
WeHus.

Tenepr kpyr, cnenas
non-o6opora, JoHZET HO
pepuiel € #, 4TOGH 3a-
HATb TaKoe IOJIOXeHHe,
TIDH KOTOPOM OH GYXET Ka-  pyc 198, Kak mosBifierca AOMOMHH-

carbcsi B Touke C  0psi-  re;pHbii NMOBOPOT NpH KaueHMH Kpyra
Mot CB, mnoBepHETCH BMe- 10 JOMaHOH JIHHHH.

CTe CO CBOHM IIEHTPOM Ha
yroi, pasHHi# yriay @ (3TH yrisl paBHH, KaK HMEIOLIUE B3aHMHO
MepreHIUKYISPHbIE CTOPOHKI),

B npouecce 310r0 BpauieHusi Kpyr Katurcs 6e3 NpOJBHIKERUs
no orpe3ky. BoT 3T0O H co3aeT 3pmech HONO/HHUTENLHYIO YacTh
HOJIHOrO 060pOTa CPABHHTENbHO C KaueHHeM 10 MPSMOH.

Jononxure/bHLI MOBOPOT COCTaB/JAET TAKYI0 4acTh NOJHOrO

Bunons

———

a
000poTa, KaKkyl0 COCTaBAseT yroa @ ot yria 2m, T. e. ot
orpeska CB Kpyr CHelaeT ToXe MoaA-060poTa, TaK YTO BCETO

npu JBIXKeHHH 1O somaHo# ACB ox crenaer l+—2°'7: o06opoToB.

Tenepp HeTPYZHO MPENCTaBUTH cebe, CKOMBKO 0GOPOTOB JOM=
MWeH CAeNaTh Kpyr, KaTaluHACa CHapyXH MO CTOPOHaM BHIIYKIQ-
IO NpaBWIBHOrO mecTHyronbiuka (puc. 129). OuesumHO CTOIBKO,
CKOIBKO Pa3 oH 06epHyiacd Obl Ha NPAMOMMHEHHOM NYTH, PaBHOM
nepumeTpy (T. €. CyMMe CTOPOH) IIECTHYTONbHAKA, MVIIOC YHCTO
060poTOB, paBHOE CYMMe BHELIHHX YIVIOB IIeCTHYrOJbHUKA,
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nenennoit Ha 2m. TaH KaKk cyMMa BHEIUHHX YTJIOB BCAKOTO BHITYK-
JIOTO MHOTOYTOJIbHHKA MOCTOSHHA H PABHA
4d, unu 2m, TO z—:=1.

Takum oGpasoM, 00Xo4s MIECTH-
YTOJBHHK, a TaKke H JIOO0H BHIYK/bI
MHOTOYTO/MBHUK, KPYT BCEra caenasT oj-
HUM 060poTOM GOJblie, YeM IpPH JABHMe-
HHH [0 MPSIMOJIHHEHHOMY OTPE3KY, pas-

HOMY TIEPUMETPY MHOTOYTOJIbHHKA.
[Ipn GeckoHeyHoM yIBOEHHH YHC/IA
CTOPOH MPABHIBHHIA BHITYKIHH MHOrO-
YrOJbHHK OpPHOIMMKASTCH K OKPYXKHO-
) CTH, 3HAYWT, BCE BHCKa3aHHHE CO000-
g(‘)‘f(";z%glilfx‘g’”"c‘;%gfg; PaXEHHs OCTAIOTCA B CHJIE H I OKPYXK-
KpyT, eCnu o mokaturca HOCTH. Ecau, Hampmwep, B COOTBET-
[0 CTOPOHAM MHOTOYrojb- CTBHH C MEPBOHAYAJIbHO [MOCTABIEHHOH
HHK3, a HE IIO €ro BHOPAM-  3ana4yedl OJHH KPYr KaTHICA MO Ayre B
JGHHOMY TepuMeTpy? 120° paBHoro emy Kkpyra, TO YTBep-

WIAEHHE, 4TO ABINCYLUIMHCI KPYr nenaeT OpH STOM He 23 060-
poTa, npuoGpeTaeT MO/MHYI0 TeoMeTPHYSCKYIO SICHOCTb.

JleBoyKka Ha KaHaTe

Korza kpyr katurcd mo Kako#-uHuGyab JHHHH, JAexauiell ¢ HHM
B OJHOM TIOCKOCTH, TO M KawkJad TOYKA Kpyra NepeMeliaercs
no IVIOCKOCTH, T. €., KaK TOBOPAT, HMEEeT CBOI0 TPAaeKTOPHIO.

Puc. 130. Llukaouna — tpaextopus Toukn A OKPYIKHOCTH
IKCKa, KaTamerocs 6e3 CKOMbXEHHH MO NPAMOH JHHHH,

IMpocnenure 3a TpaexTopHel M0GOH TOYKH KPyra, KaTA[erocs
o mpsMO#l MM TO OKPYXHOCTH, M BaM NpPEICTABATCH Pa3HO0G-
pasHefimue Kpushe 1),

Hexoropele u3 Hux uso6paxennl Ha puc. 130 u 131.

1) Ouedp MHOTO HOJAE3HOTO0 H JIOGOMBITHOrO, a TAaKWKe IPHMEPHI,
OTHOCAIMECH K 3TOMY BONPOCY, YHTaTeldb HaiieT B HHTEPECHOH KHure
I H. Bepmauna «uknounay, Iocrexnsgar, 1948.
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BosHukaeT TakOH BOMPOC: MOXET JH TOYKA KPYra, Karsuierocs
no «BHYTpedHeH CTOPOHE» OKPYKHOCTH Apyroro xpyra (puc. 131),

ONMHCAaTh HEe KPHBYIO JHHHIO, a nps-
Myio? Ha mepBHii B3rAsx kawercd,
4TO 3TO HEBO3MOXHO.

OnHako e WMEHHO TAaKylO KOH-
CTPYKIMIO Sl BHAEN CBOHMH T/a3a-
Mu. IT0 GHIiIA UrpyLIKa — < AEBOYKA
Ha KaHate» (puc. 132). Bni moxerte
ee Jjerko wusroropurb. Ha mmcte
IVIOTHOTO KapToHa uau ¢aHepol Ha-
pucy#ite kpyr nuametpom B 30 cm
TaK, 4YTOOB OCTAJHCh MO/ HA JIHCTE,
H ONHH M3 JHAMETPOB MPOJLIHTE B
06e CTOPOHH,

Ha npomonmxeiusx  muamerpa
BOTKHHT@ IO HrOJKe C MpoJeToH
HHTKOH, HATAHHTE HUTKY TOPH3OH-
TaJbHO H 06a ee KOHUA NPHKpe-

Puc. 131. Tpexporasg rumo-
IHKJIOHAA — TPAEKTOPHS TOY-~
KH OKPYKHOCTH JAHCKa, KaTd
[erocss M3HYTPH 10 60.JbIIOiH
OKPYIKHOCTH, mpuyeM R =3r.

nare K KaptoHy (c¢asepe). Hapucosawneid Kpyr BHpexbTe
H B 00pa3soBaBlIeecs OKOIIKO MOMECTHTE €le OXUH KapTOHHHH

Puc. 132, «HeBouka Ha kasate». Ha karsmemca kpyre ecTb Takue
TOYKH, KOTOpPHE ABHXKYTCH NMpAMOAnHEHHO,

(nnm  asepunlt) kpyr muametpoM B 15 ca. Y camoro Kpat
Maloro Kpyra TOXE BOTKHHTE HIOJKY, KaKk Ha puc. 132, Bu-

14 3anumar reomeTpus. — 209 —



pexbTe W3 MIOTHOH OymarH QUrypKy HeBOYKH-aKPOGATKH H MPH-
KJefiTe Cypryd4oM ee HOXKY K TOJIOBKe HIOJKH.

[onpoGyitTe Temepb KaTHThb Majbifi KPyr, NpPHKAMasg ero
K CTeHKaM OKOIIKd; TOJOBKAa WrOJIKH, a BMecTe C Helf u ¢urypka
IeBoYKH OYIyT CKOJNb3UTh TO BNepej, TO Ha3ak BIOAb HATHAHY-
TOH HATKH.

310 MOXKHO OGDBACHUTH TOJNBKO TEM, YTO TOYKA KaTAL(Erocs
Kpyra, K KOTOPOH mNpHKpeNjieHa WroJKa, IepeMeL[aeTcs CTPOTO
BIOJb JHaMeTpa OKOLIKaA.

Ho mouemy ke B aHaJOTMYHOM CJyyae, H306paKeHHOM Ha
puc. 131, Touka Karauerocs Kpyra OMHCHIBAET He NMPSIMYIO, a KpH-
BYI0 NMHHIO (OHA Ha3bIBaeTCA THIOWMKIOWAOH)? Bce meno B oT-
HOLLIEHHH IHaMeTPOB GOJIBIIOTO W MAJOTO KPYros.

3amaua

Hoxaxure, 4TO ec/M BHYTPH GOMBLIOTO KpPyra KAaTHTb MO €ro
OKPYKHOCTH KPYT BIBOEe MEHBILEr0 JUAMETPa, TO BO BPEMs STOTO
IBHKeHHs JI00asi TOYKA HA OKPYK-
HOCTH MaJoro Kkpyra OyneT IBH-
raTbCci N0 TNpPSMOH, saBAfIOLleiics
JIHaMeTpoM OOJIBLIOTO KPyTa.

Pemenne

Eciu anamerp kpyra O; Basoe
Menblle auamerpa kpyra O (puc.
133), 10 B moGoft MOMEHT nmBHME-
Hug Kpyra O, olHa ero TOYKa Ha-
xomutcs B uentpe kpyra O.

[Mpocnenum 3a mnepemelleHHEM
TOuKH A.

Puc. 133. Teomerpuueckoe Iycts Manumit kpyr mpokaTnics
o6bacHenue «JleBouku Ha no ayre AC.
Kamare.

Ime Oynmer Touka A B HOBOM
nonoxenun kpyra O;?

OueBnano, OHA -JOMKHA OHTH B Takol Touke B ero okpyx-
HOCTH, 4TOOH ayrH AC u BC Gniiu paBHH N0 JAJHHE (KPYr Ka-
Tarca 6e3 ckonpxenns). Ilyeth OA=R u / AOC=a. Torna
AC=R-.a; cnenopatenbio, u BC=R-.a, HO TaK Kak
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oc=%, o g2Boc=2%

=2q; torsa / BOC kax Bmu-

2a
CaHHHIHt paBeH H-==@, T. €. To4Ka B ocranacs Ha ayse OA

2

Onucadnast 31ech Hrpymika MpeacTasisieT CcoGOI0 NMPHMHTHB-
HH MeXaHWsM st mpeoGpa3sOBaHHS BpAMIATENBHOTO JIBHMKEHHH

B MpsiMO/HHERHOE.

KoHctpynpoBanue — Taxux
MEXaHH3MOB (OHH Ha3BIBAIOTCS
HHBEPCOPaMH) HHTEPECYeT Tex-
HHKOB-MEXaHHKOB  euie  Co
BpeMeH YpaabCKOTO MeXaHHKa
H. W. ITonsyroa — mepBoro
u3obperaTens Maposod Mauiu-
Hel. O3BIYHO 3TH MEXaHU3MHI,
COOOMIAIOIINE TOYKE MPSIMOAH-
HedHoe NBHKeHHe, HMEIOT LIap-
HHPHOE YCTPOHCTBO.

Odenb Gonbiio#t BkJAAL B
MAaTeMaTHYECKYI0 TEOpHI0 Me-
. XaHH3MOB CIeJaN TeHHANbHbIH
pyccku#t mateMatuk [laduyTnit
JIbsoBuy YeGhimer (1821 —
1894 rr.) (puc. 134). Ou Gbin
HE TO/NbKO MATEMAaTHKOM, HO K
BhLIJAIOIUMCH MexaHuxoM. Cam
NOCTPOMN MOJZEAb «CTOMOXO-
Isiieft» MammuHe (OHa H cefi-
yac xpawurcds B AkazeMmuu

134. TIladpuytuit  JIbBOBHA
Ye6nimen (1821—1894 rr.).

sayk CCCP), mexanusm cavoKaTHOro Kkpecnia, Jyduuit mo ToMmy
BpEeMEHH CYEeTHHH MexaHuaM — apudMoMeTp H T. A.

IlyTb. yepe3 moJroc

B, koHeuno, movuute 3HamenuTHit nepener Iepos Coser-
_ckoro Coio3za M., M. I'pomosa u ero npyset u3 Mockeu B Can-
Ixacuato vepes CesepHn#t momoc, korxa 3a 62 vaca 17 mun.
nonera M, M, I'poMOBHM GHUIO 3aBOEBAHO JBa MHPOBHX pPeKopIa
Ha Gecrmocazoyauft moser no npsmo#t (10 200 #4) u mo nomaHOR

{11500 xx).
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Kak Bo aywaeTe, Bpauiaacs Ju BMecTe ¢ 3emiaeft BOKpYT
BEMHOH OCH CaMOJeT repoes, NepesneTeBmnx yepea noaloc? Bompoc
9TOT YacTO NPHXOIMTCA CHHIIATh, HO HE BCErZa Ha Hero Jmaercd
npaBUIbHHA oTBeT. Beskuit camoneT, B TOM yuc/ie H MpOJeTaIOLMA
gepes nomoc, Ge3ycNOBHO JOMKEeH YyyacTBOBATH BO BpallleHHH
3eMHOTO 1apa. DTO MPOHCXOAUT NMOTOMY, YTO JeTAlufl camojer
OTZeNeH TOJBKO OT TBEpAOH YacTH 3eMHOrO mlapa, HO OCTaercs
cB3aHHBIM € aTMocdepoit M yBiekaeTCs €10 BO BpallaTe/bHOS
JBMXEHHE BOKPYT OCH Halllell MIaHeTH.

Hrax, cosepmas nepener yepes nomioc u3 Mockeu B Ame-
pHUKY, CamMoJeT B TO e BpeMd Bpaulaics BMecTe ¢ Semielt
BOKpyr 3eMHo#t ocu. Kakosa ke Tpacca sToro nonera?

Yro6Hl NpaBHJIBHO OTBETHTh H Ha STOT BONMPOS, HAAO0 MMEThb
B BHAY, YTO KOTAA MH TOBODHM «TE€JO HBHXeTCA», TO STO 3Ha-
YUT — H3MEHSIeTCA NOJIOXNEHHe NAHHOTO Tesa OTHOCHTENbHO KaKHX-
AH6o ApyrHx Ten. Bompoc o Tpacce m BooGlle O JABHKEHHH HE
OyneT HMETb CMHCIA, €ClTH NpPH STOM He YyKa3aHa (WaIH 1O
kpafineft Mepe He MOXpa3yMeBaeTCfl), KaK TOBOPAT MAaTeMaTHKH,
CHCTEMAa OTCYeTa, WIH MOMPOCTY — TENO, OTHOCHTENBHO KOTOPOTO
DPOHCXOAHT IBHKEHHE.

OTtsocnrenvHo 3emmm camoner M. M. TI'pomoBa amsurancs
BOYTH BIOAb MepumnaHa Mocksn. Mepunnan MocksH, Kak H
Bekn@l mHo#i, BpamiaeTcd BMecTe ¢ 3emselt BOKpYr 3eMHOH OCH;
BpAaMIa/NCd M caMoJer, NPHAEPWHBABUIMHCH JHHMM MepHAMaHA BO
Bpemsi nepeneta, Ho Ha ¢opMe Tpaccw A8 3eMHOrO Habmionma-
Telst 9TO ABHKEHHE HE OTpaxaeTcs, TaK KaKk OHO IpOHCXOZUT
yXe OTHOCHTENbHO KaKoro-iu6o Ipyroro Tena— He 3eMan.

CnenoBatensHo, HIf Hac, TBEPHO CBA3aHHHX € 3emiael,
Tpacca STOTO TepOHYecKOro mepeneTa 4Yepe3 MOMOC— Ayra
60/IbIIOTO KpYyTa, €CAH CYHTaTh, 4TO CaMOJeT ABHTaaCs TOYHO IO
MEpPHAMAHY M HAXOIHJCS NPH STOM Ha OXHOM M TOM Ke€ paccTo-
SHHN OT leHTpa 3emin,

Tenepr BONpOC MOCTAaBHM TaK: MH HMeeM JBWIKEHHE caMosewa
OTHOCHTENBHO 3eMAH M 3HAaeM, YTO €aMONeT ¢ 3eMaei0 BMecTe
BpAIIAIOTCS BOKPYT 3eMHOM OCH, TO-eCTb HMeeM HBHXEHHe caMmo-
neTa ¥ 3eMIH OTHOCHTENLHO HEKOTOPOrO TPEThEro Tena; Kakoo
we Oyner Tpacca Hepeneta Ad HaGMIOAaTeNs, CBI3aHHOTO ¢ 9THM
TPETbHM TeJOM?

YnpocTHM HEMHOTO STy HeoGHUHYI0 3axady. Oxo0monspHyio
obnactp Haulel mIaHeTH NpeAcTaBuM ceGe MJIOCKUM IHCKOM,
JeXaUUM Ha INJIOCKOCTH, MNepneHfHKYAspHOfi K 3eMmHoH ocu.
ITycrs 9Ta BOOGpaxaeMast MIOCKOCTb OydeT TeM «TEIOM», OTHO-
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CHTEJIbHO KOTOPOTO BpAIaeTCss XHMCK BOKPYT 3eMHOH OcH, M NycTh
BAOJb OXHOTO M3 XMAMETPOB IUCKA PAaBHOMEPHO KATHTCHA 3aBOJHAA
Te/exKa: OHa M300paxaeT caMoleT, JeTALUMH BIOMb MepuIMaHa
yepes INOJIOC,

Kaxo#t nnanefi Ha HameH mMIOCKOCTH H300pasuTcs MyTh Te-
nexkd (ToyHee TOBOPSA, KakOH-1HOO ONHOA TOUKH TEIEKKH,
HAarpUMep, ee LeHTpa THKECTH)?

Bpevis, 3a KOTOpoe TelexKa MOMET MPOMTH OT OZHOTO KOHLA
IMaMeTpa RO APYroro, 3aBHCHT OT € CKOPOCTH.

Msul paccMoTpuM TPH Caydasd:

1) tenexxa mpoxoxut cBod myTh 3a 12 vyacos;

2) 9TOT myTh OHA MPOXOAMT 3a 24 d4aca u

3) TOT Xe nyTh OHa NMPOXOZHT 3a 48 wyacos.

Huck BO BCex cayyasix coBepLIaeT MOJHLIA 050poT 3a 24 vaca.

Mepsu#t cayuait (puc. 135). Tenexxa mnPOXOZUT O
nuametpy amcka sa 12 gacos. JIMCK coBepmIMT 3a STO Bpemst
non-060pota, T. e. mosepHercs Ha 180°, u Toukn A m A’ mome-
usiorca mecramu. Ha puc. 135 muamerp pasnenen Ha BoceMb

Puc. 135—136. KpuBrie, KOTOphle ONAIMIET Ha HENOABHMHOA MIOCKOCIH
TOYKa, y4acTBYIOIaf B ABYX KBHIKEHHAX,

paBHBIX YYaCTKOB, KawIBA M3 KOTOPHX Tedewxka mpoberaer 3a
12:8==1,5 vaca. IIpocnexmum, rze OyHXeT HAXOXUTBCA TeleK-
ka uepes 1,5 waca mocne Havana pBwkenud. Ecam 6H HHCK
He Bpawaicsd, Telexka, BHiAA u3 Touku A, gocTHria On  ge-
pe3 1,6 vaca Toukn b. Ho mumck mpamaercs u sa 1,5 gaca
nosopayusaerca Ha 180°:8=—=45%, Ilpu stom Touka b xucka
nepeMeugaercd B Toyky b'. HaGnomarenb, crTosurut Ha Camom
IMcKe W Bpauwjaouufica BmecTe ¢ HuM, HE 3ameTHn OH ero
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ppallewuss ¥ yBuien OH JMlb, YTO TeleKKa IepeMecTHIACh H3
toukn A B Touky b. Ho nHaGmoxarenb, KOTOpHH HaxOmHTCH BHE
MHCKA ¥ He yYaCTBYST B ero BpauleHuH, yBugen OH Jpyroe:
s HEro TejexKa MepeiBHHyJach OH 10 KPHBOMY NyTH H3
Toukn A B Touky b’. Eume vepes 1,5 vaca nabniomarenn, cTO-
suuit BHe AHCKa, yBmiend OH TelexKy B Touke c'. B Teuenne
caenyioumx 1,5 vaca Tenexka mepeasuHynach OH Il HEro
no xyre ¢'d’, a cmycrs eme 1,0 wyaca moctarna G meHTpa e.

IMponomkas cieluTh 3a IBHXEHHEM TeJIeXKKH, HaGmonarenb,
CTOSIMA BHE IHCKa, yBRAEJ OH HEYTO COBEPIIEHHO HEOXHIAHHOE:
TeNeXKa ONMuUIeT M1 Hero KpuBylo ef'g’h’A, m npmikenne, Kax
HH CTPaHHO, OKOHYHTCS He B NMPOTHBONONOXHON TOYKE JHHaMeTpa,
a B MCXOOHOM NYHKTE,

Pasrazgka 9Tofi HEOMHIAHHOCTH OYeHb MPOCTA: 3a WIECTh 4a-
COB NYTEWeECTBHS TEeNEXKH NO BTOPOH [10710BHHE AHAMETPa pamuyc
9TOT ycneBaeT NMOBEPHYThCS BMeCTe ¢ AuCKOM Ha 180° u 3anath
nonoxenne nepsod monosunnl MuamMeTpa. Tenewxa Bpautaercs BMe-
CTe C JMUCKOM JAaXe B TOT MOMEHT, KOTa OHa NpOe€3waeT Hax ero
uenTpoM. llemkoM noMecTHTbCH B LEHTPE JUCKA  TeNexKa,
NOHATHO, HE MOXET; OHA COBMEILAETCH € UEHTPOM TOJABKO ORHOH
TOYKOH W B COOTBETCTBYIOL(MH MOMEHT BCH BpallaeTCH BMeCTe
€ JHCKOM BOKpPYr 9TOH TOukH. ToO e JOMKHO NPOHCXOAUTH H
€ CaMO/TeTOM B MOMEHT, KOTJa OH mpoJeTaeT Haj momiocoM. Hrak,
nyTelecTBHE TeNEXKH MO NHaMeTpy AMCKa OT OJHOTO KOHLA K
IPYTOMY Pa3iuYHBIM HaOJI0OZATENsIM NPENCTaBAAETCS B Pa3AHYHOM
puge. TOMy, KTO CTOMT Ha JHCKEe B BEPTHTCH BMECTe C HHM,
nyTe STOT Kawercs npamoH sunuetr. Ho Henompmkum#t HaGmio-
IaTelb, He Y4acTBYIOUIHH BO BPAIIGHHH XHCKA, BHIMT JBHXEHHE
TeJeXKH N0 KPuBOH, mM300parcenHON Ha puc. 135 M HanomHHatO-
meHd ouyepraHusi cepuua.

Taxylo e KpuByi0 yBuAen Ob M Kawaw#t ns Bac, HaGmonas,
NpenoNoKHM, U3 HeHTpa 3emIH 3a NOJeTOM CaMoaeTa OTHOCH-
TeNbHO BOOGpaxaeMoll IVIOCKOCTH, NEPNEHANKYISpPHOH K 3eMHOH
ocH, npu TOM (aHTACTHYECKOM YCHOBHH, 41O 3eMis npo3padua,
a BH H IVIOCKOCTh HE YYacTByeTe BO BPALUEHHH 3emJH, H ec/H
6bi TepesieT yepe3 moaloc Habaonasmoro camonera aauncs 12 vacos.

Mu umeem 31ech MOGOMBLITHHHE NPHMED CIOMEHUS ABYX JBH-
Wmenni,

B peficTBHTENBHOCTH e mnepeiaer deped nomoc u3 Mocksul
IO IUaMeTpasNbHO NPOTHBOMONOKHOTO NMyHKTa TOH e mnapanie’nu
amncs He 12 vacoB, mnodToMy MH OCTaHOBHMCS ceHuac Ha
pa3bope em@ oqHOH MOATOTOBHTENHLHOM 3alayd TOTO e poaa.
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Bropo#i cnyuait (pue. 136). Tenexxa NpoXomuT Zuamerp
3a 24 yaca. 3a 3TO BpeMsl AMCK COBepLIaeT MOJHBIE IOBOPOT,
M TOTHA AAA HaGMIOJAaTe]s, HEMOJBHXHOIO OTHOCHTENbHO IHCKA,
nyTh ABIKEHHS Tenexsn Oyxer uMets ¢opMy Kpusell, Hu300pa-
weHHO# Ha puc. 136.

Tperu#t cnyvalt (puc. 137). Hduck nompexHeMy cosep-
HIaeT moaHbii 000pOT B 24 wyaca, HO TeJeWKKa MyTEeLWeCTBYeT MO
JIuaMeTpy OT KOHIA K Koy 48 wacos.

Ha sror pas 5 AuaMerpa TenekKa NPOXOAHT 3a 48:8=—

=6 yacos.
B Teuenue Tex e MIECTH YaCOB JHCK YCMEBAeT MOBEPHYThbCH
Ha yerBepTb Moaxoro oGopora—na 90°, [Tostomy cnycTs, mectsb

A'

SIe=

6’

bA / /

Puc. 137. Eme onna kpusasd, Puc. 138. [lytb nepesera MockBa —
MONyYHBIHAACA B pe3yJbTaTe aH-J[:acHHTO, KaK OH MNpPENCTaBHICH
CIOKEHHSl JBYX ABHiKeHHH., Obl HaGaojaTeni0, He Y4aCTBYIOHIEMY

HE B IlONeTe, HH BO BPAilleHWH 3eMJH.

4acoB OT Hayana XBHXEHHS Te/ekKa MEepeMecTHTCS 110 XHaMeTpy
(puc. 137) B TOuKYy b, HO BpauleHMe JHCKA [NEPEHeCeT ITY
Touky B b’. CnycTd elie WECTb YACOB Te/EKKA MPUALT B TOUKY &
u T. I 3a 48 yacoB Tenexka MPOXOAUT Bech HUaMeTp, a IHCK
ZenaetT JgBa MOJHBIX 000poTra. Pe3yiabTaT c/aOWeHHs STHX JABYX
IBINKEHHH TNPEACTABAACTC HEMONBHIKHOMY HabMiOJaTe/lio B BH-
e 3areiiiuBoft KpHBOH, M300GpaxenHo#t Ha puc. 137 cmromnof
Juduelt,

PaccmoTpennbilt ceftyac cayyalt npuGamkaer Hac K HMCTHHHBIM
yciaoBHaM mnepenera depe3 momioc. Ha mepener or MockBu 1o

— 215 —



nontoca M. M. TpomoB 3arpatun npuGAU3HUTEAbHO 24 4yaca;
nosToMy HaGniomatenb, Haxoxsuiufics B LenTpe 3eman, yBuzen
6H STy YacThb TPacChl B BHIe JIHHMM, IIOYTH TOXIECTBEHHOH ¢
nepBo#t monoBHHOH KpuBOH puc. 137. Yro Kkacaercs BTOpoOH uacTH
nepenera M. M. I'pomoBa, TO OHa jAjannach NPHMEPHO B MO/ITOPA
pasa no/bilie, KPOMe TOro, paccroawne or momoca a0 Can-Ihia-
CUHTO TaKXeé pasa B IOATOpA MJIHMAHEE PacCTOsHHA OT MoCKBH
a0 CesepHoro mnomoca. [lostoMy Tpacca BropoHf dYacTH mnyTH
npeacTaBuaach Obl HEMOIBHMHOMY HaGMIONATENI0 B BHAE JIMHHI
takolt xe ¢OpMB, KaK M JHdAHd MepBO# YacTH NyTH, HO B 1OJ-
TOpa pasa JUIHHHee.

Kakas kpmBasl NOJAy4aeTCd B KOHEYHOM MTOTe, NOKA3aHO Ha
puc. 138,

MHorux, noxany#, 03azayaT TO OGCTOATENbCTBO, YTO Hayalb-
HHf M KOHEUYHH! IYHKTH IepejeTa Noxasadhl Ha STOM pPHCYHKe
B TakoM OJIM3KOM COCeACTBe,

Ho ne cnexyer ymyckaTb W3 BHIY, YTO Y€pTeX INOKa3LhBaeT
#e oaHoBpemensoe nosnowenne Mockss u Cad-II#acHiTo, a pas-
Eene{Hoe NPOMEXYTKOM BpeMeHH B 21/, cyTox.

Urak, BOT Kakyio nmpuvepHo ¢opmy mMena Obm Tpacea mepe-
aera M. M. Tpomosa uyepes nomoc, ecim O MOXHO OHJIO Hal-
moaaTh 3a MOJNETOM, HanpHuMep, M8 IIEHTpPa 3€MHOro niapa, Bnpase
NM MB Ha3BaTb 9TOT CJOKHLH B3aBHTOK HCTHHHHM NYyTeM
nepesieTa 4epe3 NOJMIOC B OTIAHYHE OT OTHOCHTEJABHOTO
n3o6pakaeMoro Ha kapTax? Her, 9TO HmBMmKeHHe TOXe OTHOCH-
TENbHO: OHO OTHECeHO K HeKOTOPOMY TeAy, He Y4acTBYIOlieMy
BO BpAaUICHWA 3eMJM BOKPYT OCH, TOYHO TaK e KaK oOOHuHOe
M300pax(eHHe TPaccChl INepesieTa OTHECEHO K NOBEPXHOCTH
ppawaiomefica 3eman.

Ecau 66 M MOrIM clemuTh 3a TeM ke nepeneroM ¢ Jlysu
wiu ¢ Cosnnal), Tpacca nojera npeicTaBunachk Obl HaM eie
B MHBIX BHIaX.

Jlysa He pa3lenser CYTOYHOrO BpaljeHHs 3eM/1d, HO OHa
3aT0 OGXOIHT KDYIOM HalleHi maHeTH B MeCsSyHHH cpok. 3a
62 uyaca nepenera u3 Mockeu B Can-Ikacunro Jlyna ycnena
omicatb 0kon0 3ewn ayry B 30° u 31O HMe MOrno OH He CKa-
3aTbCsl HA TPACKTOpHM NONETa AJAS JYHHOro Ha6mopnarens. Ha
¢opme Tpaccm  camoneTa,  PacCMaTPHBAEMOH  OTHOCHTRIBHO
Comnna, cxazanoch Gnl emle H TpeThe JABHKEHHE — BpallleHHe
3emmu Boxpyr Cosnua.

1) To-eCTb OTHOCHTENbHO CHCTEMHW KOOpAMHAT, ¢BasanmoRt ¢ Jly-
poit uan ¢ Coannem.
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«JIBIXEHHS OTHENBHOTO Tena He CYLIECTBYET, €CTb TOJIbKO
OTHOCHTEJIbHOE JBHX<EHHE» , — roBopHT P. Diarensc B  «JInanek-
THKE TPHPOABLY.

Paccvorpennas ceffyac 3amaya y6exJaeT Hac B 3TOM CaMbiM
HaragaHeiM 00pa3oM,

JIAHA MPHBOAHOTO peMHs

Korna yuyeHHKH peMEeC/IEHHOTrO yYH/IMUIA OKOHYHAH CBOKIO pa-
6OTy, MacTep «Ha NPOWIAHbE» NPEIIOKHA IKENAIOUWIMM PEIUHTD
TAXYI0

3amauy

«JIng  omHOM W3 HOBHIX YCTaHOBOK Haule#t MacTepckoH, —
CKa3al MacTep, —HAaHO CIUHTb NPHBOAHOH peMeHb — TOMBKO He
Ha JBa IIKMBA, KaK STO yauie OhBaeT, a Ccpa3y Ha TpH,—H
MacTep HOKa3a] YueHHKaM cxemy npusoma (puc. 139).

Puc, 139. Cxema npuBoga. Kak onpeaenuth RAMHY HPHBOLHOFO PEMHS,
N0Jb3YACh TOAbKO YKasaHHRIMH PasMepaMu?

«Bce Tpun mkmWBa, — mpoxO/MKAaNA OH, — HMEIOT OXHHAKOBHIE
pasaMepnl. UX nuMaMeTp H pacCTOSHHA MEWAY HX OCAMH yKasaHbl
Ha cxeMe,

«Kax, sHas sTH pasmepnw H He mpou3BoAs 6o/iee HHKAaKHX
HOTIOJIHATENBHHIX MaMepeHnfi, OGHCTPO OmpeenHTbh MAAHHY NPHBOX-
HOTO pPEeMHH?»

VYuennku sanzymaancs, Bckope kTo-TO M3 Hux ckasan: «[lo-
MOeMy, BCS TPYAHOCTb 3/eCh TOJBKO B TOM, YTO Ha 4YepTEKe He
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ykasaHo pasmepsl gyr AB, CD, EF, no KxOoTOpHM peMeHb
orubaet kakmul wxus. [Ad onpeneneHus IUIMHH, KAKAOA u3
9THX AYr HAZO 3HATh BE/NMYYHY COOTBETCTBYIOILETO IEHTpA/b
HOTO yria H, MHE Kakercd, 6e3 TpPaHCMOPTHPA HAM He
OBGOHTHCHY .

«¥Yrabl, O KOTOPHX TH TOBOPHIlb,— OTBETH] MacTep, —
MOXKHO IaXe BHYHCAHTh MO YKa3aHHWM Ha dYepTexke pasmepam
npH MOMOU(M TPHIOHOMETPHYECKHX ¢opMyn u Tabauy, HO 3TO
nanexku#t nyTh W cjaoxHpifl. He HyXeH 3mecb M TPaHCIOPTHP,
TaK KaK HeT HEOGXONUMOCTH 3HATh JJIMHY. KaXIOH HHTEpecyio-
uet Hac AYyTH B OTHENBHOCTH, NOCTATOYHO 3HATH ...».

«MIx cymMy, — [OIXBAaTHAM HEKOTOpHE U3 pebar, coobpa-
SUBIIHX, B 4YeM HE/IO».

«<Hy, a Temepp muauTe HOMOH M mpHHECHTe MHE 3aBTpa
BalllM PEIeHHSY .

He Topomurech, 4uTartenb, y3uaTh, KaKoe pemIeHHEe IPHHECTH
MacTepy ero y4YeHHKH,

IMocne Bcero CKasaHHOTO MacTepoM 3Ty 3a4adyy HETPYIHO
PEeLINTb ¥ CaMOCTOSTE/NbHO.

Pemenue

JlecTBUTENBHO, IVIMHA [PHBOXHOTO DEMHS ONpefe/sercsl OYeHb
MPOCTO: K CyMM@ PacCTOSHMA MeWAY OCAMH IIKHBOB HAZ0 eufe
npu6aBuTh NIMHY OKPYKHOCTH OZHOrO mikuBa. Ecam mnmka pem-

Ha I, 10
l=a-b+4c|2nr.

O oM, 4TO CyMMa mIMH IYT, C KOTOPHIMH COMPHKAacaeTcs
peMeHb, COCTaBAfET BCIO IJIMHY OKPYHHOCTH OIHOTO IUKUBA,
IoraxamMch NOYTH BCe pellaBliye 3ajady, HO He BCEM - yaa-
70Ch 3TO JOKa3aTh,

W3 npencraBieHHBIX MacTepy HAOCTATOHHO OGOCHOBAHHHIX peLllie-
HHH OH mpu3Han Hambo/nee KOPOTKHM clefylouiee,

Mycts BC, DE, FA — Kacare/bubie K OKpyxHocTsaM (puc. 139).
IMpoBeseM pazmmycl B TOoukd KacaHud, Tak Kak OKpymHO-
CTH IIKHBOB HMMEIOT paBHhe paguycel, TO0 ¢urypat O;BCO,,
0,DEOQ; u 0,0,FA— npsMoyronbHuKH, Ccrexosatenbio, BC -
+DE-+FA=a-}-b-}c. Ocraetca mnokasate, 4TO CymMa
pmud gyr AB--CD+-EF  cocraBisieT  MOMHYI0  JUIHHY
OKPYHHOCTH.
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Jag atoro nocTpoum oxpyxuocrs O panuyca r (puc. 139,
seepxy). Ilposenem OM|| 0,4, ON| OB n OP| 0,D, torna
£ MON= /AO,B, / NOP= 4 CO,D w / POM= /EOF,
KaK YIAH ¢ NMapalie/bHBMH CTOPOHAMH,

Orciona caenyet, 4ro AB-CD—~+EF = MN-}-N PPM=2nr,

Wrak, nmua pewus l=a - b c-}2nr.

TakuM ke CnocoGOM MOXHOQ NOKAa3aTh, YTO HE TONbKO /IS
TPeX, HO M I M060TO KONHYECTBA PABHHIX WIKMBOB IVIHHA NpH-
BOAHOFO PeMHs GyJET paBHA CYMME PacCTOSHHH MexAy HX OCSAMH
I/OC JVINHA OKPYXHOCTH OIHOTO IIKHBA.

Puc. 140. Cuumute ¢ pucynka HEOGXOIWMBIE PasMephl M BHIYHCANTE
IJMHY JEHTH TPaHcnoprepa.

3axauya

Ha puc. 140 wusoGpaxena cxema TPaHCIOpTEpa Ha YETHPEX
PaBHHX POMHKaX (€CTh H NPOMEXYTOYHHE POMIKH, HO Ha CXxeme
OHH ONYIIEeHH, KaK He BIHAIOLIME HA pelueHue 3amayn). Mcmons-
3ys MacuiTab, yKas3aHHH HA pPHCYHKe, CHHMHTE C DHCYHKA He-
06X01MbIe pa3Mepn H BHIYNCANTE JJIHHY JCHTH TPAHCNOPTEPA.

3anaua o poraanuBoil BojOHE

B HammMx WIKOMBHHIX XPECTOMATHAX NO POTHOMY S3HKY eCThb
3a6aBHHH paccKas O «JOTalIHBOH BOpOHE». IDIOT CTapHHHbIM
paccka3 MnoBeCTBYET O BOPOHE, CTPajaBliell OT KawILl H Halllenx-
we# KyBminH ¢ BOZo#i, Boxw B KysmimsHe OBJIO Malo, XJAI0BOM
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ee He jmocraTh, HO BopoHa Gyaro Ou coobpa3mia, KaKk MNOCOGHTH
ropio: OHa CTaja KHiaTh B KyBLInH Kamemku, B pesyabrare
9TOH Y/OBKI ypOoBeHb BOAH NOIHAJACH [0 KpaeB KyBIUMHA, H
BOpOHA MOrJ/1Ia HamuTbCH.

He cranem BXOoxnTh B OOCYyWIEHHE TOro, MOr/Ia JIH BOpOHA
NposiBUTh MOJOGHYI0 cOoGpasutesnbHOCTb. Ciyuall uHTepecyer Hac
€O CTOpoHH reomerpHyecko#t. OH xaeT mOBOX PpacCMOTpPeThb Cle-
DYIOLLYIO

3amayy

Ynmanoce nu Gul BOpOHE HAMUThCA, €CIH Ghl BOXA B KYBILHHE
Ha/linTa OhA 10 TOJIOBHHbI?

Pemenue

Pa36op samauu yGemut Hac, 4ro cnocoG, NPHUMEHEHHHH BOPO-
HOM, NMPHBOIMT K LE/JH He NPH BCAKOM MEPBOHAYAJIbHOM YpOBHE
BOAB B KYBILHHE.

Pagu ympoutennsi mpumem, 4T0 KyBiHH umeer copmy mnps-
MOYTO/IBHO! MPH3MBI, @ KaMelIKH TMPeACTaBAfioT co00I0 INapHKH
OJHHAKOBOH BeMHYHHB. JIerko €OoGpasHTh, YTO BOZA MORHHMETCH
HaJ, ypOBHEM KaMelIKOB B TOM JIHIIb ClAy4yae, €C/H MEepBOHAYATb-
Hblf 3amac BOAH 3aHUMaeT GOJBIIHA OGBEM, YeM BCE MPOMEKYTKH
MewIy KaMelIKaMH: TOrJa BOJAA 3alO/HHT MPOMEKYTKH H BBICTY-
nuT noBepx KamemkoB. I[Tocrapaewcst BuYuCANTB, KakoHk oObem
3aHHMAIOT 9TH mnpoMexyTku. Ilpoimte BCero BHIMOAHATH pacyeT
NpH TAaKOM pPAacHOJIOXEHNH KaMeHHHX IIApHKOB, KOrga LEHTP
KaXJOTr0o JIEXHT Ha ONHOM OTBeCHOH mMpAMOH C HEHTPaMH BEPXHEro
n HmikHero mapukoB. Ilycte aguamerp mapuka 4 H, claeno-

1
BaTe1bHO, OOBEM €ro -é—n'd3, a 00beM OMHCAHHOTO OKOJO Hero

1
Ky6uka d. Pasnocts ux o6bemoB d3—--6—1td3 ectb o0beM Hesa-

HO/HEHHOM 4acTH KyGuKa, a OTHOILIeHHE

ds_%.ms

B =0,48

03HAayaeT, YTO HE3aNOJHEHHAd 4YacTh KaXIOro KyOuKa cocTasaser
0,48 ero o6bema. Takylo ke JHOJMIO, T. €. HSMHOTO MeHblie
TIO/IOBHHBl, COCTaB/A4eT H CyMMa OG'bEMOB BCEX MYCTOT OT 0ObeMa
KyBminHa., JIes0 Mano HM3MeHSieTCHd, eCad KYBHIIHH MMEeT Hernpus-
MaTHYeCKyio QopMy, a KameluKH HemapooGpassnl., Bo Bcex ciy-
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yasix MOXHO YTBeP:KZATb, YTO eCHH NepBOHayalbHO BOZA B KYyB-
IIHHEe Ha/AuTa OBbUlIa HHXKE TIOJIOBHHH, BOPOHE He YyAaloch OH
HabpachiBaHHEM KaMvelUIKOB MOAHSITH BOLY 1O Kpaes.

Byzp BOpOHa mOCH/JbHEe, — HAaCTOJNbKO, YTOOM yTPACTH Ka-
MEIIKH B KyBIUMHE M JOOHTBCA HX IUIOTHOTO CJOXeHus, — el
yzanoch Obl MOZHATH BOXy OoJee yeM BIBOE BIILE NEePBOHAYa/ib-
Horo ypoeud. Ho sTo et He noxm cuay cphenaTb, H, JIONyCTHB
PHXJIOE PACMOJONEHHEe KaMEIIKOB, MBI HE YK/IOHHIHCH OT peab-
HHX ycaosuil. K ToMy ke KyBummHbl OOBIYHO pa3fyThl B cpepHedt
YacTH; 9TO HO/MKHO TaKXKe YMEHBIUHTb BHICOTY NOADBEMa BOXH H
NMOAKPENJISeT NPaBHAbHOCTb HAIEro BHIBOJA: €C/AH BoJa CTOs/a
BIKe TOJIOBHHE BHICOTH KYBIUIIHA, — BOPOHE HAMHTbCA HE yla-
JI0Ch  OHI.




IVIABA JECATAS
TFEOMETPHSl BE3 U3MEPEHHMA U BE3 BbIYMCIEHHHA

Hocrpoenune 6e3 WHPKYJIs

“pﬂ pellieHHH reoMeTPUYeCKHX 3aJay Ha MOCTPOCHHE OOHYHO
TMONL3YIOTCH JAuHeHko#t M uupkyneM. Mu celiyac  ysuzum,
OJIHAKO0,4TO MHOH pa3 ynaercs 06X0oguThbcs Ge3 UUPKYAS B TaKHX
Cryyasix, riie Ha OepBblfi B3IVIAJK OH NPEACTABAACTCH COBEPIUEHHO
HEOOXOHMBbIM,

°A
8 c B8 F ¢
Puc. 141. 3amava Ha nocTpoenne u ee peuenue, Ilep-
BbIH cCayuait.
3angaua

W3 toukn A (puc. 141, HameBo), ZMewauet BHe HaHHOH mno-
JIYOKPYKHOCTH, OIYCTHTb Ha ee JHaMeTp NepreHauKy/Isap, 06Xoqach
npu sToMm G6e3 uupkynd. [lomoxeHne LeHTPa MOMYOKPYWHOCTH HE
yKa3aHo.
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Pemenue

Ham npurozutcsi 3mech TO CBOACTBO TPEYrolbHUKA, YTO BCE
BHICOTH €ro nepecexaiorcs B oaHo# Touke. Coexunum A ¢ B u C;
nonyuum roukn D u E (puc. 141, nvanparo). Ilpsmme BE u CD,
0'1€BHJIHO, = BHICOTH Tpeyronpiuka ABC. TpeTbsi BHICOTa — HCKO-
MH mepneRauKynsp K BC — gomkHa NPOXOXHTb 4epe3 TOUKY
nepeceyeHns IBYX APYrHX, T. e. yepe3 M. Ilposeas mo nuHelike
HpAMYIO 4Yepe3 TOYKH A m M, Mn BHNOAHMM Tpe6GOBaHHE 3aJauH,

°A

Puc. 142. Ta xe 3agnava. Bropoit cayyail.

He npuberas K ycayram mupkyas. Ecam Toyka pacnonoxena Tak,
YTO MCKOMBH MepneHaHKyIsp NajaeT HA MPONOJKEHHe aua-
meTpa (puc. 142), 10 3a;maya GyaeT pa3pemnMa JHIUb NpPH ycso-
BHH, YTO JaH He NOJNYKPYT, a MOJHag OKPYkHOCTb. Puc. 142 mo-
Ka3ulBaeT, YTO PElIeHHe He OTMYaeTcs OT TOro, ¢ KOTOPHIM Mbi
ye 3HAKOMH; TOJNbKO BHCOTH TpeyroiabHnka ABC nepecexaloTcs
3JeChb He BHYTPH, a BHE €ro.

LleHTp TAMECTH MAACTHHKH
3anava

BeposiTHO, B 3HaeTe, YTO LEHTP TAECTH TOHKOH OJHOPOAHOH
NAacTHHKH, HMewouled ¢dopmy npsmoyronbHuka uam ¢opmy pomba,
HAXOZUTCH B TOYKE IlepeceyeHHs JMaroHanel, a eCnH mIacTHHKA
TPEeyronbHast, TO B TOYKE MepeceyeHHsi MegHaH, €C/aH Kpyriaad, TO
B LIEHTpPE 3TOr0 Kpyra.

[MonpoGyiiTe-ka Tenepb CMEKHYTb, KaKk HaliTH MOCTPOEHHEM
LHeHTP TAKECTH IVIACTHHKH, COCTABJAeHHOM H3 JABYX NPOH3BOJBHBLIX
NPAMOYTO/BHUKOB, COEXHHEHHHIX B OHHY GUrypy, H300pameHHYIO
Ha puc. 143.

YcnosHMcst mpM 3TOM MONB30BATHCH TOAbKO JuHeHKOH H HuYero
He HM3MepATb H He BHYHCAATH.
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Pemenmne

[Mpoxomxum cropory DE mo mnepeceuenuss ¢ AB B Touke N
u cropody FE nmo mnepecedenns ¢ BC B Touke M (puc. 144).
Jaunyio ¢urypy OyneM cHadana paccMaTpPHBATh KaK COCTABIEHHYIO
u3 npsmoyronbinkoB ANEF u NBCD. LledTp TswecTH Kaxxoro
U3 HUX HAaXOJUTCA B TO4YKax mepeceuenns ux guaronanefl O; u O,

B C B M C
7
\\\\\ / o~ NP //
\ \IL‘ 02 0
\\ 4‘,// \/ ~ N
- ~
D N‘i\;ll 0fz” - D
E N\ E
\ 0. /
\'3 //
\/ \
/,( \\
,//al\\\
// \\
// \
y
A F A F
Puc. 143. INoab3ysich TOAbKO au- Puc. 144, llentp TaxecTd mna-
Helikofi, HaliguTe NEHTp THAwe- CTUHKH Hafinew.

CTH usoﬁpameﬂﬂoﬁ TIaCTHHKH,

CnepoBaTenbHo, LEHTP TMKECTH Bceft OUrypH JMexuT HA npsiMOf
0,0,. Tenepp 1y We ¢urypy OyxeM paccMaTpusaTh Kak COCTaB-
NeHHyl0 M3 npsMoyronabuukoB ABAMF u EMCD, ueHTpH TSXKeCTH
KOTOPHIX HAaXOAATCS B TOUKAX Mepecedyenus Mx puaronaiedt O, u Oy
Llentp Tsxectu Bceft ¢urypu Jsewnt Ha npamoif O,0,. 3Hauwr,
on nmexur B Touke O nepecevenns npaMpx 0,0, n 0,0, Bce
STH MOCTPOEHHST NEHCTBUTENBHO BHNOMHAIOTCS TOJABKO MPH IOMOLH
JHHEHKH.

3agaua Hamoaeona

Celtyac Mbl 3aHUMAMTHCh MOCTPOEHHMEM, BHIMOJIHSEMHM IIpH MO~
MOLIY OXHOM /HWb /nHeHKH, He oOpalasch K LHPKYAO (mpH
ycloBHHM, YTO OJHAa OKPYKHOCTb HA YepTexe HaHa 3apasee). Pac-
CMOTPHUM Tenepb HECKOAbKO 3ala4, B KOTOPHX BBOXUTCH OGPaTHOE
OrpaHHyeHHe: 3alperliaeTcs Mo/ab30BaThCs JIHHEHKOH, a Bce HMOCTPO-
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€HHs HYXHO BHIMOJHUTH TOMbKO Lupky/dem. OxHa M3 Taknx 3agas
sauntepecosana Hamoneona | (mHTepecosaBuierocsi, Kax H3BECTHO,
MaTemaTnko#). Ilpourss KHHIYy O TaKHX MOCTPOEHHSX HTAIbSHCKOTO
y4eHoro MackepoHu, OH MPeWIOKWT (PPAHIy3CKMM MAaTeMaTHKaM
CAeYIOLLY IO

3anauy

JlaHHYI0 OKPYXHOCTb Pa3feNuTb HA YeTHipe DaBHHE YacTH, He
npuberast K aunefie, [TonoxeHne LeHTpPa OKPYXHOCTH HaHO.

Pemenue

IMycts Tpebyercs pasgelnTb Ha 4YETHPE YaCTH OKPYKHOCTH O
(puc. 143). Ot npousBonbHOH TOUKH A OTK/IaALBaeM 10 OKPYX-
HOCTH TPH pa3a pamHyc Kpyra: moiaydaem Touku B, Cu D, Jlerxo
BHAETb, 4YTO paccrosHne AC — xopaa
Iyrd, cocTaBasiomed 1!fy OKpyxHO- %
CTH, — CTOPOHA BIHCAHHOTO PABHOCTO-

POHHETO TPEYrOMbHHKA H, C/IE0BATE/]b-
1o, pasuo r }/ 3, rae r—pamnyc okpy-
HOCTH. AD, O4YeBHIHO, — AHAMETP OK-
pyxuoctn. M3 tosex A u D pamu- A D
ycoM, pasHnM AC, 3acekaem IyrH,
nepecexaiomyecs B Touke M. [loka-
weM, 4yto pacctosiuue MO pasHO CTO- 8 7
poHe KBajgpaTa, BIHCAHHOTO B HamIy

. 145. €NHTb OK-
OKpyXHOCTh. B Tpeyroasunke AMO [l:;)s(ﬂtl)cgb lﬁ):i‘;mpg pa’;_
kateT MO = J AM2—AO? = phe vacTH, YnNOTpeOasa
=)V 3 —=pr=r )2, 1. e cropoe  TOIbKO UHPKYIb.
BIIMCAHHOrO KBazparta. Temepp ocraercs
TONABKO PacTBOpoM umpkyas, pasuoiM MO, OTIONKHTb HA OKPYX-
HOCTH MOC/IENOBATE/IbHO YEeThIpE TOYKH, YTOOW MONYYHTb BEPIIHHE
BNHCAHHOTO KBAaJApaTa, KOTOpbie, OYEBHXHO, PA3LENAT OKPYKHOCTb
Ha 4YeTunlpe paBHHE YaCTH,

3agaua

Bor npyras, Goiee nerkas 3amasa B TOM xe pone.
DBe3 nnHelika yBeMHYHTb PACCTOSHHE MENKAY NAHHLIMH TOYKAMH
A u B (puc. 146) B maTh pa3, — BooOLIE B 3aJaHHOE YHCAO pas.
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Pemenne

W3 Toukn B pamnycom AB omicHBaeM OKPYmHOCTDb (puc. 146).
Io sToit OKpYXHOCTH OTKNamWBaeM OT ToukH A paccrosinne AB
TPH pasa: monyyaem Touxky C, OYeBHIHO, IHAMETPaNbHO NPOTHBO-
nonoxnyio A. Paccroanne AC npexncrasnser coGod asoitHoe pac-
crosnne AB. Tlposems oxpyxsocts u3 C pamuycom BC, Mu Mo-

WEM TAKHM ke 05pa3oM HaliTH TOYKY,
JIMaMeTPalbHO NPOTHBOMONOWKHYIO B 1,
Cl1eI0BaTeNbHO, YHaNeHHylo OT A BHa
Tpolinoe paccrosnne AB, u T. I.

MNpocrefimulfl TpHcexTOp

Tpumensii TOMBKO WMPKYAb M JH-

HeHKy, He nMelomylo Ha cefe HHKAKHX

Puc. 146. Kax yBeanyntb METOK, HEBO3MOXHO Pa3pelHTb NPOH3-

PAacCTOSHHE MEKAY TOYKa- pBOJBHO 3afaHHHA yrojl Ha TPH paBHHE

MHANBBnpas(a—ue- yory Ho maTeMmaTHKa BOBCE He OTBep-
a0€ YuCao), ynorpebasas

TOABKO LHPKYIb? TaeT BO3MOXHOCTH BHLIONHUTH 9TO Je-

JieHHe NpH NOMOLGM KAaKHX-TH60 MHBIX
npu6opos. [Ipuaymano MHOro Mexanuyeckux npuGOpoB st X)-
CTIKEHHs ykasaHHo# nenn. Taxme npnOOpH Ha3HIBAIOTCH TPH-
cexropamu. Ilpocrefiminit TpHCEKTOP BH MOXeETE JIETKO H3TOTOBHTb
H3 IIOTHOM Gymar, Kaprowa win Toukod xectd. On Bam Gyner
CYXHTb NOJCOOHHIM YEPTEXHHM HHCTPYMEHTOM.

Ha puc. 147 tpucexTop H300paxeH B HATYPaJlbHYIO BelHYHHY
(samrTpuxoBanHas ¢urypa). Ilpumbkaomas K noaykpyry nojiocka
AB paBHa mo jnuHe pamuycy nonykpyra. Kpa#t nonockn BD
coctaBngeT npaMol yroa ¢ npsMod AC; ou Kacaercs NOAyKpyra
B TOuYKe B; mauna aTtofi mosmocku mnpoussonbHa. Ha tom ke pu-
CyHKe TIOKa3aHo ymorpeGineHne Ttpucekropa. Ilycrb, nampumep,
TpeGyercs pasmeNuTb Ha TpH paBHble yactu yroa KSM (puc. 147).

TpucekTop noMewlaloT Tak, YyToGH BepuinRa yriaa S Haxomu-
nace ha auHun BD, onHa CTOpOHA yria mpouuia yepe3 TOUky A,
a j;pyras CTOPOHA KocHyJlach mosiykpyral). 3ateM nposonsT

1) BO3MOXKHOCTD TaKOr0 BJOXEHHS Hallero TPHCEKTOpPAa B JaHHBIH
yroa ABASETCH CAEACTBHEM OIHOTO NPOCTOro CBOHCTBA TOuYeK Jayued,
ReJAIHX JaHHBIH YroJ Ha TPH PaBHBIE YaCTH: €CIH M3 moGoH Toukn O
»yya SO nposectu otpesku ON | SM u OA _|_SB (puc. 147), To 6ynem
nMeTh: AB=O0B=ON. YuTtaTelb 5TO JErKO HOKaMeT CaM.
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npsimeie SB u SO, 4 jmenenne JAHHOTO YI/ia HA TPH PaBHHIG YacTH
OKOHYeHO. JInga ImoxasaTenbCTBA COGNMHHM OTPE3KOM MpsMOH LeHTp
nonykpyra O ¢ Toukoit kacauust N. Jlerxo yGequTbCs B TOM, 4T
Tpeyronbiuk ASB pasen tpeyroabuuky SBO, a tpeyronphiuk SBO

Pre. 147. Tpucextop u cxema ero. ynorpeGieHud.

paBeH TpeyroabHuky OSN. M3 paBeHcTBa 3THX TPeX TPEYrodb-
HHKOB ciexyer, 4to yran ASB, BSO u OSN paBHH MexAZy co-
6oit, uT0 U TPe6OBANIOCH NOKA3aTh.

Tako#t cnoco6 TpuceKyuM yraa He siBASETCS YHCTO FeOMeTpu-
YECKHM; €ro MOXHO Ha3BaTh MEeXaHHYECKHM.

Yachl-TpHceKTop
3agaua

B03MOXHO JIH NPH MOMOLIM ILHMPKYJs, JHHEHKH ¥ 4acoB pas-
JNeNMUTh NAHHBI YTroJ HA TPHU PaBHEIE YacCTHP :
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Pemenne

Bo3sMowno. Ilepesenure ¢urypy HaHHOrO yria Ha NpO3paynylo
6ymary H B TOT MOMEHT, KOrja o6e CTPe/]KH YacOB COBMELIAIOTCS,
HaNOXHTE yepTex Ha Hudep6baaT Tak, 4TOOH BepIINHA YIaa CO-
BNaZa C LIEHTPOM BPALIEHHs CTPEJOK M OJHA CTOPOHA YIVa TOuLIa
BIONbL CTpenok (puc. 148).

Puc. 148. Yacn-tpucekrop.

B TOT MOMeHT, KOrza MHHYTHas CTpe]Ka 4acoB MepelBHHETCH
BO COBNAjeHHS C HampapJeHHeM BTOPOH CTOPOHH JAHHOTQ YTiia
(nan nepenBHHBTE €e caMu), NMPOBEAHTE H3 BepIMHH yriaa Jayy
N0 HampasieHuio 4acoBoi cTpeaxu. O3Jpasyercs yrom, pasnmifi
yray nosopoTa 4acoBod cTpeiku. Tenepp npH TOMOIM LMPKYAs
B JIHHeHKH STOT YroJs yABOHTE M YJABOEHHHI YroJ CHOBa YABOiTe
(cmoco6 ynmeoenns yraa ussecTed u3 reoMerpun). [lomydensniit

1
TaKkuM o0pa3oM yroa u GyneT COCTaBafTh 3 JaHHoro.

HeticTBuTenpHO, BCAKUA pas, KaKk MHHYTHAd CTPeNKa ONHUCH-

BaeT HEKOTOPHH Yyroa @, HacoBas CTpeJKa 3a 9TO Bpems nepe-

a
ABHTaeTcs Ha yroa, B 12 pa3 MeHpummii: 3» @ mocne ysennuenus

a a
STOro yria B YeThlpe pasa MOJMyyaeTcs YroJ —1-5-4-—__—-5 .
Jlenenne OKPYKHOCTH

Pamuonio6uTensiM, KOHCTPYKTOpPaM, CTPOHTENAM PasHOTO poaa
Monenell H BooOuie JIOOHTENSIM MAaCTEPUTb CBOMMH pPYKaMH HHOH
Pa3 NPUXOJHTCS 3aAYMBIBATLCA Hald TaKOH MPAKTHYECKOA
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Bamaueiht

Buipe3aTh H3 mAHHOH IVIACTHHKH HPABWIBHLIA MHOTOYTOJNbHUK
C 3aHaHHBIM YHCJIOM CTOPOH.

AT1a 3amaya CBOJUTCH K TaKOMH:

PasgemiTh OKPYXHOCTb Ha 7 PaBHHIX 4acTell, rae # — leloe
qUCIIO0.

OcTaBaM IIOKa B CTOPOHE OYEBHIHOE peuIeHHe MOCTaBASHHO
3aJayd MpPH MOMOLIM TPAHCIOPTHPA — 9TO BCE-TAKH pEIIEHHE
«Ha-r1a3» — H MNOJAyMaeM O FeOMETPHYECKOM PEIeHHH: HPH IOMOLIH
LHUPKYAS N JHHEHKH.

[lpexae Bcero BO3HMKAET BONPOC: HA CKOJNBKO PaBHHIX yacTefl
MOXHO TEOPeTHYEeCKH TOYHO Pa3le/UTh OKPYKHOCTb NPH MOMOLIH
HUpKY/S M JuHeHKH? DTOT BO- ¢
IPOC MAaTeMAaTHKaMHU PEIIeH 10/~
HOCTBIO: He Ha Jwoboe Yucao
yacrefi 1),

Mowxuo: Ha 2, 3, 4, 5, 6,
8, 10, 12, 15, 16, 17,..., 257,
... yacTeii.

Henp3s: ©Ha 7, 9, 11, 13,
14, ... gacrefl.

[Tnoxo ewe u TO, YTO HET
€IHHOTO Ccmocob6a MOCTPOEeHHS;
npueM JeneHus, HOOMYyCTHM, Ha
15 vacrelt He Tako#f, kak Ha 12
qacTte#, H T. X., a BCe CHOCOGH
HHE SATOMHMIL. Puc. 149. [lpuGammennbit reo-

Ipariky wyxes reoMerpi- Me'rpnqecxuf? Ccrnoco6 nxeaeHHd

uecknit cnoco6 — mycTh MPHOMH-  opywuocTH Ha n paBHBIX 9a-
WEHHBIH, HO JOCTAaTOYHO MPOCTOH creit,

u oOluA I1d JHeleHHS OKPYK-

HOCTH HA JI1060€ YHCIO PaBHBIX HYT.

B yueGuukax reomeTpuH, K COWa/NeHHIO, ewie He YHeIfAloT
3TOMY BOMPOCY HHMKAaKOrQ BHHMAHHS, NOITOMY NPHBEXEM 3HeCh
ONMH JIOGONLITHHH MpHeM MPUOMHKEHHOTO reOMETPHYECKOro pelie-
HUSL MOCTaBNACHHOH 3ajmaud.

[Tycts, Hanpumep, TpeGyercs pasmenuTh AAHHYIO OKPYKHOCTDh
(puc. 149) Ha aematb pasHHX 4actel, [TocTpoum Ha KakoM-1HGO

) [MonpoGuocTu CM. B y4eGHHKE TEOMETPHH.
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n3 auamMeTpoB AB OKpPYXKHOCTH paBHOCTOpOHHMHE Tpeyronbuuk ACB
n pasgennm xuamerp AB Touxo#t D B orHomenun AD:AB=2:9
(B obmem cayyae AD:AB=2:n).

Coenunnm Touku C ¥ D OTpe3KOM M NPOXOMKHM €ro J0 Ie-
peceueHnss ¢ OKpykHocThio B Touke E, Torma myra AE 6yner

~—— (o]

COCTaBNATH NPHMEPHO 5 OKPYXKHOCTH (BoOweM cayyae AE=36,? )
uwin xopaa AE GyzmeT CTOPOHOH NpPaBHBHOTO BIHCAHHOIO HEBSITH-
YroiibHuKa (7-yroabHHKa).

OTHOCHTeNbHAs MOrpelHOCTs npu 9ToM okono 0,89/,

Ec/in BHpPa3sHTh 3aBUCHMOCTb MEKAY BeJTHYMHON HEHTPANBLHOTO
yraa AOE, 00pa3sylouierocsi mpu YKasaHHOM 1O TPOEHUH, H YHC/IOM
AeneHuit 7, TO MOAYUNTCH cAeAyiomas TouHas ¢opmyaa:

V4 162—32—n
n—4 !

~ 3
tgAOE:lfg'!-
KOTOPYI0 AAs GOMBUIMX 3HAYeHHH 72 MOXHO 3aMeBHTb NpHONHKeH-
nofi dopmynoit
N —
tg AOE~4V 3+(n-1—2n-2),
C npyro#i cTOpOHM, NPH TOYHOM AENEHUH OKPYKHOCTH Ha 2
(]
paBHbIX yYacTed IEHTPaNbHHA Yron HO/MKeH. OLITh paBeH §i:

o
CpasnuBaa yron -——3?—- ¢ yraom AOE, nonyduM BeJHYHHY IiO-

rPEIIHOCTH, KOTOPYIO MW JHenaeM, cyutas ayry AE -’-l'— 4acThlo

OKPYXHOCTH.
Ho.uyqaercn Takaa Tabiauua nasa HEKOTOPHIX 3HayeHHH n:

n 3 |4 5 6 7 8 10 20 60

3 500 (o] o (o} (Y4 o o 0 o
120° | 90°1 72 60° 151°26"| 45 36 18 6
n

AOE | 120° |90°[71°57"| 60° [51°31’(45°11’ [36°217|18°38’ | 6926’

Torpem-
HOCTb B, 0 [ 0007 | 0 017 | 041 | 097 | 35 | 72
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Kak BumHo W3 TaGiuubl, YKa3aHHHM Croco6oM MOXHO MpHG-
AMKEHHO Pa3deNuTb OKPYXHOCTH Ha 5, 7, 8 wmu 10 wacreii ¢
HeGO/MbIION OTHOCHTE/bHOR ommGKo# — ot 0,07 mo 1°/;; raxas
MOTPEIIHOCTD BMNOJMHE XOMYCTUMAa B GOJIBIIKHCTBE MPAKTHYECKHX
pa6or. C yBennueHHeM d9HC/aIa HeMeHHH 7 TOYHOCTb crocoba 3a-
METHO MajaeT, T. €. OTHOCHTE/bHASl MOTPELIHOCTh PACTeT, HO, KaK
TN0Ka3LIBAIOT HCC/IENOBAHNS, NIPH M0oGOM 72 OHa He mpesnimaet 100/,.

Hampasnenue yazapa (3agaua o GH/IHaAPIHOM IIape)

[Mocnarp Ouanuapisi#t mwap B Jy3y He NPSMBIM yZapoM, a
3acTasuB e€ro OTMPHIMHYTb OT OJHOrO, HBYX WIH Jawe Tpex Gop-
TOB CTOAA— 3TO 3HAYAT, MpewWAe BCEro, PeliuTh «B yMe» Ieo-
METPUYECKYI0 3ajayy <HAa MOCTPOEHHE>.

Puc. 150. F'eomerpuueckas sagaya Ha GWILIMAPAHOM CTOJE.

BaxHo npaBunbHO <«Ha-raa3» HaliTh mepsyio TOYKY YXapa o
6opT; manbHeHumi# MyTh YHpyroro wiapa Ha xopoiueMm ctojae Oy-
JeT OMmpese/s ThCd 3aKOHOM OTPaXKeHHs («yro/ MageHHus paseH yray
OTPAKEHHAN).

Kaxue reomerpuyeckue mnpescTaBAeHHA MOTYT [OMOYb BaM
HaliTh HanmpaB/lgHHe yJapa, YTOOW IIap, HAXOXALHAcH, HAMpPHMep,
B cependde OHAVIMAapAHOrQ CTO/A, MOC/]Ae TPeX OTCKOKOB Iomaa B
nysy A? (puc. 150).
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Pemenne

Bam wnago BooGpasuTh, YTO K OWLIMAapOHOMY CTONY BIOJb
KOPOTKOH CTOPOHbHI TPHCTaB/IEHH €IIe TPH TaKUX ke CTOJa, H
LeANTbCA B HampaBlesHH caMmofi JanbHell JIydn TpPeThero H3 BO-
00paxaeMHX CTOJOB.

Puc. 151 momoxer pa3obpathesi B 9TOM yTBepxaennu. ITycts
OabcA —nyTtb wapa. Ecan onpoxuayte «cron» ABCD Bokpyr
CD na 180°, ou 3aii-
meT nojowenus I, sarem
€ro TaK e ONPOKHHYTb
BOKpPYT AD u ewe pa3s
Boxpyr BC, TO oOH
salimer nonoxenne Il

———— —

[
B pesyabrate ay3sa A
4 b D / (4 D okaxercs B  TOYKE,
L/ 1 oTMeueHHOH OykBoH A,.
0 a Hcxona u3 oueBHA-
c e ____lf HOTO paBeHCTBA Tpe-
YIONbHHUKOB, BH JIETKO
Jnoxaxere,4to ab; = ab,
B A blcl=bc i clA1=CA,

T. €. YTO JJIMHA NPAMOA

Puc. 151. BooGpasute, uto K Gnaamapauo- OA; pasHa mmiHe noMa-
My CTOIy DpHCTaBIeHH eme Tpu Takux HOA OabcA.
2€¢ CTOAZ ¥ 1eabTeCb B HaANpPaBJCHHH Ca- Cnenoga'[enbﬂo, ne-

Mot nanbieft aysh. nach B BooGpaxaeMyio

TOYKY A;, BH 3aCTaBHTE

Katuthes map no jnomManoll OabcA, w ou nomamer B aysy A.

PasGepem euie Takofi BOMpOC: NPH KAaXoM ycaoBHH GYAYT paBHH
croponnt OF n AE npsMoyroibHOro Tpeyronbuuka A;EO?

Jlerko ycraHoBuTb, 4T0 OF =-2—AB " A,E:-g— BC. Ecan
OE=AE, 10 2 AB=23pBc wm AB=2BcC.

Taknm 00pazoM, ecnn KOPOTKas CTOPOHa GWIHAPRHOrO CTONA
COCTaB/AET -g— JIJMEHOA CcTOpOHH, T0 OE==FEA;; B 3TOM C1yuyae

yAap 1O 1mapy, HaxOAdleMycsi B CEpemuHe CTONa, MOWHO Ha-
npasnsaTh Nox yraom 45° k Gopry.
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«YMHBI» ApAK

HecnowHuie reoMeTpHyeckne NOCTPOESHHS TOJIBKO YTO IOMOF/IH
HaM peNTb 3ajayy O OH/UIMapXHOM LUapHKe, a Temepb MyCcTh TOT
we OWIIHAPIHBIA LIapHK caM PeIiagT OAHY JMIOOONBITHYIO CTapuH-
HYI0 3ajauy.

Passe 3T0 BO3MOWHO? — LUAPHK Xe He MOXKET MBIC/AHTb, BepHo,
HO B TeX C/lyyasX, KOrja HeoGXOIHMO BHIIONHHTH HEKOTOpHIH pa-
cyeT, NpHYeM H3BECTHO, KaK#e omepauud Hal, RAaHHBIMH 4YHCJIaMH
H B KaKOM NOpsIKe HEeOOXOAUMO IJis 9TOr0 IIPOH3BECTH, TaKoH
pacyeT MOXHO MNOPYYHTb MalllMHe, KOTOpad ero BHINOAHHT Oe3-
OomH604HO 1 GHCTPO.

Hnst 9TOrO0 npHAyMaHO MHOTO MEXAHM3MOB, HAuMHasl OT IMpO-
ctoro apudmMomMeTpa M IO CAOKHEHIIMX 9NEKTPUYECKHX MAllMH.

B vacw mocyra Hepeaxo pasBiexaloTcs 3amauefl O TOM, Kak
OT/ITb KaKyI0-THGO 4acTh BOAH W3 HANONHEHHOTO COCYXa XaHHOH
€MKOCTH NIpH NOMOHIM ABYX APYTHX NYCTHX COCYNOB TOXE H3BECT-
HOH eMKOCTH.

Bor oana 3 MHOrHX 3amay noxoGHOro poja.

Pasante nomonam conmepxnMoe 12-pemepHod GOuKH NpH mo-
MOIIH ABYX NycTHX GOYEHKOB B XEBATb BeXep ¥ B NATb Bexep?

Hna pewiennsi oToft 3ajgayu BaMm, pasyMeercd, He HaNO SKCIle-
PHMEHTHPOBATh C HacTosiuuMH Gouxamu. Bce HeoGxomumbie «repe-
AMBaHNS» MOXHO NpoXenath Ha OGymare mo Tako#f XorTsl Ob cxeme:

9-senepH. 0 7 7 2 2 0 9 6 6
- N N AN
5-senep. 5/ 5 0 NS 0 N2/ 2 IND 0
7 AN
12-Benepu. /| 7 0 ™5 5 IM10} 10 1 1 N6

B xaxzom ctroaGuxe sanmucaH pe3y/bTaT OYEPEXHOrO MepenH-
BaHHS.

B nepBoM: sanonHwid 604Ky B NATh BeAep, JeBATHBEXepHas
nycrasg (0), B 12-BenepHofi ocTanoch CeMb Benep.

Bo BTOpOM: nepenuan ceMb Beaep M3 12-BenepHoit GOYKH B
BEBATHBENEPHYIO H T. I.

B cxeme Bcero nesaTh CTONGHKOB; 3HAYHT, JIA PEUICHHs 3a-
Jayd TMOHanoOWIOCh JAEBATHL IepeiHBaHHMH.

MonpoGyfite HaliT cBoe pelieHHe NPEAJOKEHHOR 3ajnauM,
ycCTaHaB/HBalOLlee HHON MOpANOK nepeiHBaHuil.
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IMocne pama mpo6 H MOMBITOK BaM 3TO HECOMHEHHO yhacTcd,
TaKk Kak NpelJIOXeHHasds CXeMa MepenuBaHuif He sBIdeTCS eduH-
CTBEHHO BO3MOXHOH; OJHAKO ke IpPH MHOM MNOpslKe MNepenBaHHi
y Bac MX BHHgeT GoJblie KEBATH.

BoamoxHO, 4TO Bamre peiieHHe STOH 3aJaYH  YCTAHAB/IHBAET
HHOH MOpSIAOK MepenuBaHui, HO, HaBepHO?, Gosee AJUTE/NbHHI, T. €.
y BaC BHIIIO GOJbIIe IEBATH MepennBaHHi.

B cBasu ¢ atum moGoneITHO GYHET BHIACHHTE CleRyloLiee:

8/ ¢ o o o ol o
b, i,
(X D
b, d,
3 /
! 7] g;
/az /ae /as /‘14 asjas /‘17 8 A |
[ [ [ [ [ 77 7 7 7 777

Puc, 152, «MexaHusM» <yMHOro» IIapHKa.

1) Henb3s /M yCTAHOBHTH KaKOW-THOG0 OnpemeneHHsll MopsiaoK
nepe/anBaHnii, KOTOPOro MOXHO OhiIQ OB NpHAEPKHBATHCA BO BCeX
clyJasgX HE3aBUCHMO OT &MKOCTH JAHHHX COCYHOB;

2) MOXHO JM MPU MOMOUIM JABYX MYCTHIX COCYZOB OT/IHTb H3
TPETbEro cOCyZa M060e BO3MOXHOE KOJM4YeCTBO BOAHW, T. €., Ha-
npumep, u3 12-pexepHolt GouxH npu momomwn Gouzk B 9 M 5 Be-

2P OTJIMTH OJHO BeApPO BOAH, WM I1BAa Belipa, WIH TPH, YETHIP2
uT. m goll,

Ha Bce 9Tu BOmPOCH OTBETHT «yMHHIH» ILIApHK, €CAH MH
cefiyac misi Hero mocTpouM «GuaaMapxHBt cton» ocoBoit KoHCT-
PYKUHH.

Pacueptute nmcrouek GymarH B KOCYI0 KJAETKY TaK, 9ToOH
KJASTKH ObIM paBHWIMH POMGAMH C OCTphiMH yriamu B 60°, u
nocrpofite ¢urypy OABCD, kak na puc. 152. '

Bor sto u Gyamer «Gumanapmuui#t cron». Ecam toakayts Oun-
JquapiaHbi mapuk Baoab OA, To, OTCKOuuB oT Gopra AD TOYHO
M0 3aKOHy <«yroa majexus pasen yriy orpawenns» (/ OAM=
=/ MAc,), wapuk noKaTurca Mo mnpaMoi Acg, COEXHMHSIIO-
el BepLIMHH MaleHbKHX POMGOB; OTTO/NKHETCH B TOYKE ¢y OT
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6opra BC u mokaTMTCS 1O NpAMOA ¢,@,, 3aTeM MO TNPSAMHM
a4b4, b4d4, d4as H T. &.

ITo ycnosuam 3amaum MH HMeeM TpH GOUYKM: JNEeBATb, NATH H
12 Benep. B coorBercTBuM ¢ 9THM UTYpy MOCTPOHM TaK, YTOGH
croposa QA conepwana JHAeBATh K1TeTOK, OB —niTh KJAETOK,
AD - tpu knerkn (12—9 = 3), BC—cemb ka1 10K 1) (12—5 =7).

3aMeTnM, YTO KaxJAas TOYKA Ha CTOpPOHaXx (uryps orxenesa
OnpenR/IEHHEIM YHCIOM KiaeTok oT cropon OB u OA. Hanpumep,
OT TOYKH C,— yYeThpe KieTku no OB u math kaetok no OA,
OT TOYKH @y — veTHp2 KaeTkH B0 OB n 0 knetox xo OA (mo-
TOMy 4TO oHa cama jJexnT Ha OA), or Toukn d,— BOCEMb Kie-
ToK 10 OB u ueTthipe kiaetkn 10 OA u T. 1.

TakuM 06pa3oM, Kaxhas TOYKAa HA CTOpoHax ¢UrypH, B KO-
TOpYI0 ymapsieTcd OwiHapAasuii apuk, ompeiensieT ZABa 4HCIA.

YcenosnMes, YTO M2PBOE M3 HHX, T. €. YHCAO KIETOK, OTX:-
asiomux Touky or OB, 0603HayaeT KOIHYECTBO Bejaep BOAH, Ha-
XOoMsHXcd B HmepsiTuBen&pHOA Gouke, a BTOpPO2, T. €. YHCIO
KIeTOK, OTAENAIOWNX Ty ke Touky ot OA, onpenensieT KOIHY:-
CTBO Belep BOA B nstuBelepHoit Gouxe. OcTanpHOe KOMHYECTBO
BOIH, OYeBHIHO, Oyner B 12-Bemepuofi Gouke.

Tenepp Bce NOArOTOBJEHO K PEIICHHIO 3aJa4H NPH MOMOLIH
6n1IIHAapaHOrO HIapHKa.

IMyctute ero BHoBb BHOAb OA n, pacmndpoBHBag KaxAylo
TOYKY ero yAapa 0 GOPT TaK, KaK YKa3aHo, NPOCAeIHTE 3a €ro
IBWKeHHeM XOTa GW 10 TOukH @4 (puc. 152).

IMepeasg Touka ynmapa: A (9; 0); 3HaumT, nepsoe mepe/nnBaHHe
JO/DKHO JATh Takoe pacnpeeneHHe BOMBL:

9-BesiepH.
5-BeepH.
12-penepn.

WO

310 OCYyLIECTBHMO.
Bropas Touxa ynapa: ¢, (4; 5); 3HauHT,  IapHK peKoMed-
AyeT cleAyiouuil pe3yabTaT BTOPOTO INepelHBaHMS:

) Hanoanennas Gouka Bcerma 6dablmas u3 Tpex. IlycTh eMKOCTb
nycTHiX Gouek @ u b, a nanoanenno#i — ¢, Eciu ¢ =a-}-b, 10 «6unau-
apaubifi cToM» caeayer mOCTPOMTb B ¢ropMe napaiielorpaMma co cTo-
poHaMyn @ B b KJIETOK.
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9-Be i€ pH.
5-BelepH.
12-Benep.

o Ovs

D10 TONE OCYLIECTBHUMO.
Tperess Touka ymapa: a, (4; O0); TpeTbuM mnepe/HBaHHEM
[IapHK COBeTyeT BepHYTb MATh Beaep B 12-enepHyio Oouxy:

9-penepH.
5-BelepH.
12-BeaepH.

W G

0O

dereprast Touka: b, (0; 4); pesynpbrar uerBéproro me-

penupauus:

9-BeepH.
5-BelepH.
12-BenepH,

914
05
3|3

RO
X O

IMaras Touxa: d, (8; 4), IWapHK HACTaHBAET HA MEPEIUBAHHI
BOCbMH BEIEP B MyCTYI0 HEBATHBENEPHYIO GOUKY:

9-BefepH.
5-BeAEPH.
12-BenepH.

9
0
3

41 4 (0} 8
51 0 4| 4
3] 8 |81 0

Hpononﬂcaifn‘e Jajapuie CJAeJUTb 33 IMAPHUKOM, H BB MOJYYITS

Takyio Tab/HLy:

9-sesepH. 91414/0|8(813(3]0({9]7]712] 21 0/9161|6
5-BefiepH, 0/5/0({414/0/5/0|3|3(5{0}5] 0] 2]/2]56]0
12-BenepH. 3/13(8(8]014]4/9|9|/0{0[5|5]10j10]1]1]6
HWrak, nocne psma mepenuBaHufl Leap JOCTHTHYTa: B JABYX

6ouykax no wecTH Bexep Boxel. [lapuk penmun 3amauy!
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Ho mapuk oxasaizcs He OueHb YMHBbI.

On pemwnn 3agasy B 18 xomoB, a Hav ynanoch ee peumTh
B JIeBATb XOAO0B (CM. MepBy10 TabauLy).

OmHaKo mapuK TOXE MOXET YKOPOTHTb psij [epetHBaHHil,
Tonkaure ero cnayasa mo OB, ocrtaHoBuTe B TOUKe B, 3arem
CHOBa TONKHHTe no BC, a jpanplle NycTh OH JBHTaeTcd, Kak
YCAOBHAHCh, — N0 3aKOHY «YrOJ MafeHHsl PaBeH YIVIy OTPameHHs»;
HOJMYYHTCH KOPOTKHH psil mepe/auBaHHi.

Ecan BW no3pomurte IapuKy NpOROMKATH ABHNEHHE M IOCIE
TOYKH @g, TO HETPYHHO NPOBEPHTb, YTO B PacCMATPHBAEMOM CJIy-
4ae OH 06ofileT BCe NMOMeYeHHHE TOYKH CTOPOH ¢uryps (H BO-
obme Bce BepmIEHH POMOOB) H TOJNBKO NMOCTE STOTO BEPHETCH
B HCXOXHYyI0 Touky O. Dto 3HauuT, 4TO M3 Gouxku B 12 Begep
MOXHO HAAHTh B JEBATHBEHEPHYI0O GOYKY a060e neaoe Yucao
BeJACP OT OXHOTO HO JHEBSTH, a B MNSTHBEAEPHYIO — OT OJHOrO
JAO MSTH.

Ho sazaya momo6HOTO poma MOXET H He MMeThb TpeGyemoro
penieHHg.

Kak 3to ofHapywmuBaeT mapHK?

Ouenn 1mpocTO: B 9TOM CJAydYae OH BEpPHETCS B HCXOAHYIO
Toyky O, He YNapHBIIACh B HYXHYIO TOYKY.

Ha puc. 153 n3o6paxes mexaHn3M peilleHHs 3ajgayu uis 6o-
YeK B HeBsATh, ceMb H 12 Benmep:

9-senepn. {912] 2/ 0[9]4[4]0]8[8]1] 1} 6]9] 3| 3| 0|9} 5 5 0| 7} 7| 0
7-enpepn. |07 0] 2/2]710(4|4{07{ 0] 11} 7{0| 3| 3| 7| 0} 55| 0 7
12-enepn. (3|3 ]10{10{1{1{818]0}4]4]11{11]2{2]9;9]0[0]7|7|0}5|5

«MexaHu3M» TOKa3pBaeT, YTO H3 HANOMHEHHOH GOYKH B
12 Bemep npM NoOMOLIM NMyCTHX 6OYeK B HEBATb BEAEP M B CEMb
Belep MOXHO OTIHTb /MOGO2 4YHCJAO Beldep, KPOME NOJOBHHHW ee
COIEPXUMOro, T. €. KpOMe WIeCTH Bedep.

Ha puc. 154 nsoOpawxeH MexaHU3M pelleHHs 3amauyd ans Go-
YeK B TPH, IECTb B BOCEMb Beiep. 3Iech INapHK RENaeT YeThipe
OTCKOK2 M BO3BpallaeTcs B HadanbHylo Touky O.

CoorBercTBylowas Tabanua

6-penepn. | 6 3 3 0
3-pexepn. | 0 3 0 3
8-Benepn. | 2 2 5 5
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MOKa3LIBAET,

4YTO B 3TOM CNy4Yae HEBO3MOXHO OT/IHTh YETHPE

BeIpa MMM OXHO BeApO W3 BoChbMHBENepHOH OOYKH.

7777,

([ L))/

/NN NN NN NN YN/
anmmmmmmmm'

INANNINN/N
NNNNNNINC L/
JAVAVAVA

6'/7/9

Z -4 Z Z Z Z Z Z L A

Puc. 153. «MexauusM» TOKa3blBaeT, 4TO MOJHYR OOUYKY
B 12 Befep Henb3s pasiHTh MONOJAM OPH MOMOLUY HYyCTBIX

6ouek B JAeBATh H CE€Mb BeHep.

/77777777
VAVAVA /N, /\/ }

Puc. 154. «Mexauuamy» peumexus eile
OJHOH 3ajayd O NepeNUBaHHH.

Taxum 00pa3oM, Hall «GWIIHAPK» C <YMHBIM» LIAPHKOM Je#-
CTBUTE/BHO SIBASETCA JIOGOMBITHOH M CBOEOGPa3HOA CUETHOH Ma-
LUMHOM, HEIIOXO peuraiouieff 3ajayn O IepeuBaHHH.

OnHuM pocyepKoM
3azaua

TMepepucytite Ha aucT Gymard naTh Quryp, H306paweHHHX HA
puc. 155, u monpoGyfite 3ayepTuTh KAWAYI0 H3 HHX OJHHM POC-
YepKOM, T. €. He OTpHBafd KapaHgamia oT OyMarH M He MPOBOA
6o/iee OZHOTO pa3a Mo OXHOH W TOH Ke JIHHHHU.
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Miuorue Hu3 TeX, KOMy mnpejiarajach 9Ta 3anada, HaYHHAIK
¢ ¢urypel 2, no Bumy Hambonee MPOCTOH, OXHAKO BCE MX MOMBITKH
HApHCOBATh 9Ty (HTypy ORHHM pocuepKoM He ymasaauch. Orop
YeHHBlE, OHH YyXe C MeHblle YBEpPEHHOCTbIO MNPHCTYNaJH K OcC-
TaabHEIM (Hrypam H, K CBOEMy YIHMBJIEHHIO H YXOBOJIbCTBHIO, 6e3
0COOeHHO OOJBLIHX 3aTPYAHEHHH CNPaBISIHCL C MEPBHIMH JABYMS
durypaMH B fgaxe C 3aMbIc/I0BaTOM TpeTbell, mnpexcTaBasioleit
nepeyepKHyTOe CJIOEO «JoM». Bor martyio ¢mrypy 4, Kak H yer-
BEpPTYIO 2, HUKOMY HE YIABAIOCh 3a4epTHTh OJHHM O0OXOIOM Ka-

paHiauia,
A 4
F B
A B
E c
0)
(a) (
b D

Bom D
(e) (2) (@)

Puc. 155. Honpo6yiite 3auepTHTb KaMAYI0 QHUIYPY OJHHM POCYEPKOM,
He DpoBOiA 6oree OXHOro pasa no onHoli H TOH e JMHUH.

Toyemy e mng oauux ¢Guryp yaaercs pelleHHe MNOCTaB/eH-
HOM 3amauw, a And APYrux — HeT? MoxeT GhiTh, TOJNBKO NMOTOMY,
YTO B OTHEJNbHHX CAydasx Haulefi M306peTaTe/qbHOCTH HEXBATaeT,
WM, MOXeT ObiTh, caMa 3ajaya BOoOLIe HepaspeIHMAa JIst HEKO-
Toprix uryp? Henbss nm B TakoM ciaydae yKasaTh KakoH-HHOYIb
NpU3HAK, N0 KOTOPOMY MOXHO OhiI0 OH 3apaHee CYHUTb O TOM,
CMOXEM JIH MH 3aYepTHTb JHaHHYI0 (QHIYPYy OJHHM pPOCYEPKOM
WA HeT?

Pewmenue

Kawpguii mepexpecToK, B KOTOPOM CXOHSTCS JIHHHH JaHHOH
¢urypn, HaszoBem y3aoM. [lpu 3TOM Ha3oBeM y3ed HeTHHM,
eC/lH B HEM CXORMTCH YeTHOE YHCJIO JIHHHH, M HEUYETHbHIM, eC/H
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YHCNO CXOAMUiMXcd B HeM JsuHH# HedeTHoe. Ha durype @ Bce
y3/b deTHble; Ha durype 6 HMEIOTCS 132 HEYEeTHHX y3/a (TOUKH
A u B); na gurype 8 HEUETHHIMH Y3/71aMH SIBASIOTCA KOHIBE OTPE3Ka,
N2peUEpPKHYBLIETO C/MIOBO «IOM»; Ha (PHUrypax 2 u O MO vYeThHpe
HeYeTHHX y3ia.

PaccmorpuM cHavama Takyio ¢urypy, B KOTOPo# Bce Y3au
yeTHHle, Hampumep ¢urypy a. Haunem cpo#t mapmpyr u3 mioGoft
Toukn S. Ilpoxoxnd, Hanpumep, yepe3s y3en A, MH 3auepyuBaeM Ise
NUHHN: MORBOJAULYI0 K A W BHzoxfmylo u3 A. Tak kak u3
KaXIQLO 4YeTHOTO y3/Ja eCTb CTOJbKO Ke BHIXOXOB, CKOJBKO H
BXOMOB B HEro, TO MO Mepe NPOJBHIKEHHS OT y3/Ja K Y31y Kax-
IObfl pa3 He3adyepyeHHHIX JIMHMH CTAHOBHTCH Ha JBE MEHBII2,
C/1e[OBATe/IbHO, NIPHHIMIAABHO BIIOJHE BO3MOXHO, 0GOHAS HX BCe,
BEPHYTbCA B HCXOLHYIO TOYKy S.

Ho, nomyctum, M BepHyanch B HCXOXHYI0 TOYKY, H BHXOHA
H3 Hee OOsblIe HeT, a Ha (Qurype ocrajach eufe HesayepyeHHas
JMHUS, WCXOZAWIAT M3 Kaxkero-Hubynp y3jaa B, B KOTOpOM Mu
yxe Obn. 3HauHT, HAZO BHECTH IONMPABKY B CBOH MapmipyT:
Jofma nmo y3na B, npexxe 3a4epTHTh NPONYILEHHHIE JIHHHH H,
BEpHYBIUHCh B B, WTTH Ha/ibllie NPEXHUM IyTeM.

[Tycts, nanpumz2p, M pemnin obofitu ¢irypy @ Tak: CHa-
yana BHOJIb CTOPOH Tpeyroibunka ACE, 3atreM, BepHYBIIHCh
B Touky A, mo oxpywHocty ABCDEFA (puc. 185). Tak kak
IpH 9TOM OCTaeTCs He3ayepueHHHM TpeyroanHak BDF, To npexze,
yeM MH .MIOKHHEM, Hanmpumep, y3:1 B u mofinem no xyre BC, nam
cnenyer 060idtH Tpayroasuuk BDF.

Hrak, ecnn Bce y3an xaHHo# ¢urypn 4eTHHeE, TO, OTHpPas-
ASSiCh M3 MI060H TOYKH (PHrypH, BCerZa MOXHO ee BCIO 3ayep-
THTb OJNHHM POCYEPKOM, NPHYEM B STOM CJaydyae 06xox urypu
JO/MKEH 3aKOHYMTbCA B TOH e TOYKe, H3 KOTOPOH MBI €ro Hayasu.

Tenepp paccmoTpum Takyio ¢urypy, B KOTOpoOH eCcTb xBa
HEYeTHHIX Ya3ia.

durypa 6, Hanpuvep, UME2T A3a HEYLTHHX y31a A m B.

Ee Towe MOXHO 3a4epTHTh -OMHHM POCYEPKOM.

B camom nene, Hausem o06x0x ¢ HeyetHoro ysia Ne 1 w
npo#inemM mo xakoA-HuGyAb JMHHHM JO HeyeTHOro y3na N 2, wHa-
npumep, ot A no B no ACB Ha ¢urype 6 (puc. 155).

3ayepTHB ITY JIMHMIO, MH TEM CaMbIM HCK/II0YaeM MO oxioft
JIHHHH M3 KaXIOTO0 HEYyeTHOTO y3na, Kak O6yAro Ou 9TOH AHIHH
B ¢urype H Hz 6mn0, O6Ga HeueTHHX y37a MOCAE STOro0 CTaHO-
BATCH YeTHHIMH. Taxk kak IPyrux HeYeTHHX y3/710B B (Hrype He
6uis0, TO Tell2Pb MH HMESM (UrYpy TO/NBKO C YETHHIMH Y3/AaMW;

— 240 —



Ha Qurype 6, Hanpumep, nochae 3adepuyuBanua anaun ACB oc-
Ta2TCH TPEYTOJbHHK C OKPYKHOCTBIO,

Takyio ¢urypy, Kak ObulO NOKAa3aHO, MOXHO 3a4ePTHTh OLHHM
pOCYEpKOM, a C/IeHOBAaTENbHO, MOXHO 3a4ePTHTh M BCI0 JAHHYIO
burypy.

040 IOMOJHUTENbHOE 3aMeyaHHe: HauHHas 06X0H C HEYETHOro
yana Ne 1, wmago nyth, Benywu#i B HeueTHni#l ysen Ne 2, u-
6paTh Tak, yToGb He 00pa3osanoch GUryp, H30MHPOBAHHMWX OT
nauHo# ¢urypsil). Hanpumep, npn 3auepumsanun Qurypw 6 Ha
puc. 155 Ob10 OB HeynadHO MOCHENINTh MepeOGpaThCd H3 HeyeT-
HOTO y31a A B HedeTHH# y3en B nmo npavo#i AB, Tak Kak mnpu
9TOM OKPYXHOCTb OCTadach Obl H30MHPOBAHHOA OT OCTaNbLHOM
urypsl M He3ayepyeHHOH.

Hrak, ecan ¢urypa CONEDKHT JBa HEYETHHIX y3/a, TO ycnem-
HBIH POCYEPK JO/IKEH HAYMHATHCS B OLHOM H3 HUX M 33KaHYHBATHCA
B JPYyTOM,

Puc. 156. 3aueprute KaxmAylo QHIypPy ONHMM POCYEPKOM.

3HAuMT, KOHIH pOCYepKa Pa3belHHEHH.

Orciona, B CBOIO OdYepeab, CJAeAyeT, 4YTO ecan Gurypa mMeer
yeThipe HEYETHBIX y3/1a, TO €e MOXKHO 3aYepTHThb HE OJHHM pOC-
4YepKOM, a JABYMS, HO 3TO YXKe HE COOTBETCTBYET YC/OBHIO HameH
sagaun. Taxoswl, wanpumep, ¢urypn 2 u 0 Ha puc. 159,

Kak Bnaure, eciam HayyuTbesl MHPAaBWIBHO PacCyXJaTh, TO
MOXHO MHOroe HpEeABHAETb M ITHM H30ABHTb celd OT HEHYMKHOH
3aTpaTH CHJI W BpPSVEeHH, a NPaBHIbHO PAcCyxAaTh YUHT, B 4acT-
HOCTH, W TeoMeTpus.

1) Nletanu ¥ noAPOGHOCTH, OTHOCANIMECS K M31araeMoMy BOMPOCY,
nM06o3uaTe bHbI B MOArOTOBJCHHLIH uuTaTeNb Haijer B yd4eOHHMKAx To-
HONOTHIL,
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Moxer ObiTh, B4dC, YHTATEJAb, H YTOMHIM HECKOJBKO H3JIOKEH-
Hble 3JeCh pacCyXIeHHd, HO BallM YCHIHf OKYHalOTCH TeM mpe-
HMYILECTBOM, KOTOpPOE JAeT 3HAHHE HaJ HE3HaHUEM.

Bu Bceraa 3apaHee MoxeTe OMNpeNe/HTh, paspeliuMa Ju 3a-
na4a o6xofa AaHHOH ¢urype, H 3HaeTe, ¢ KaKoro yaja HajO Ha-
4aTh ee 06XOA.

Bonee Toro, BaM Temephb JSrKO NPHAYMaTh I/ CBOMX Ipy3eit
CKOJIBKO YrOZHO 3aMHICJI0BaTHX ¢uryp momo6Horo pona.

HauepTuTe-ka B 3akiioueHne eiue napy guryp, u3o0pameHHBIX
Ha puc. 156.

Cemp MocToB Kanmuunrpana

Heectn et ToMy Hasan B ropone Kaamumarpane !) 6uo cemb
MOCTOB, coemuusiouux Gepera pexn [lperemb (pme. 157).

Puc. 157. HeBosmoxuo mnpoiiTH Bce STH CeMb MOCTOB, 10GBIBaB Ha
KaXJIOM H3 HHX TOJBKO IO OLHOMY pasy.

B 1736 r. xpynsefium#t marematnx toro Bpemenn JI. IT. i
nep (Torma emy Onio OkoA0 30 Jer) 3auHTEpecOsalcs TaKoi
3ajauedi: MOXHO /H, TyJdd MO ropoXy, MPOHTH BCe 3TH C€Mb MO-
CTOB, HO KaXIHH H3 HHUX TO/MBKO MO OXHOMY pasy?

Jlerko noxsiTh, 4TO 9Ta 3a7aYa PABHOCWIbHA TOABKO YTO pa-
300paHHON 33mave O 3auepuuBaHHUH (UTYpHL

VisoOpasnM cxeMy BO3MOXHBIX myTeit (Ha puc. 157 myskTHD).
MMonyyaercs omna u3 ¢uryp npeguiayiiell 3agaud ¢ YETHPbMA

1) B Te BpemeHa oH HasbiBaics KenurcGepr.
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HewetuoiMn y3mamu (puc. 155, ¢ur. ). OxauM pocyepkoM, Kax
Bbl Telepb 3HAeTe, ee 3aYEpPTHTb HEMb3sl H, CJAEXOBATENbHO, He-
BO3OXHO OGOHTH BCE CeMb MOCTOB, MPOXOAA KAWIHH H3 HHX MO
oJHoMy pasy., DHnep TOrAl ke 3TO JAOKa3al,

leoMerpuyeckas WmWyTKa

Tlocne Toro Kak Bbl M BalIM TOBAPHILN Y3HAJIH CEKpeT ycmeul-
HOTO 3a4yepynBaHust (UIYpH OHUM POCYEPKOM, 3aSBHTE CBOHM
Jpy3bsiM, 4YTO BH Bce-Takn Oeperech HapiucoBaTbh ¢urypy ¢

Puc. 158. T'eomeTpuyeckasa myTka.

YeTHIPbMSI HEYETHBIMH Y3/1aMH, HaNpHMEp KPYT € IBYyMA JAHaMeTpaMH
(puc. 158), He oTpmBag Kkapauzama oTr Oymarn H He IIPOBOAA
OAHOH JIMHHH JBAXIhHI.

Bul mpexpacHO 3HaeTe, YTO 3TO HEBO3MOXHO, HO MOXeTe Ha-
CTaHBaTb HAa CBOEM CEHCALHOHHOM 3adBiaenud. $I cefiyac Hay'ty
B1C MaJieHbKOHA XHTPOCTH.

Haudute pucoBats OkpyxHOCTh ¢ Touku A (puc. 158).
Kak TO/bKO Bhl NpOBEXETE YETBEPTb OKPYXHOCTH — nyry AB,
nojyloKnTe K Touke B npyrolt nucrouexk GyMarn (WaInm 3ardmure
HIDKHIOIO YaCTb JHCTKA, Ha KOTOPOM JejaeTe [OCTPOEHHE) H Npo-

16* — 243 —



HO/KaiiTe HABOJHTH KapaHZAMIOM HWKHIOIO YacTb NMOJYOKPYXHOCTH
10 ToukH D, mpOTHBOIONOKHOK TOuke B,

Tenepnp yGepnte momnoxenssit kycoxk Oymarn (WIH PasoTHHTE
csoit scrok). Ha nuueBo#i cropoHe Bamiero Jjmcra Oymaru oka-
KEeTcs HapHCOBAHHOM TOMBKO Ayra AB, HO KapaHzaul OKaueTcs
B Touke [) (XOTH BH €ro W He OTpHBamu OT Oymariu!).

HopicoBars ¢urypy HeTpymHO: mposemute cHayana ayry DA,
aarem mguamerp AC, nyry CD, nuamerp DB u, Hakoiel, Ayry
BC. Moxno usbpath u Jpyrod mapmpyT u3 Touku D; Haiizure
ero.

IpoBepka dopmbl
3angava

WKenas nposeputb, HMeeT JH OTpe3aHHH# Kycok Martepun ¢op-
My KBajpara, Bed yOexJaeTcs, YTO NpPH IleperH6aHuu mno Jua-
roHalsIM Kpad Kycka MaTepuu coBnangaioT. Jocratouyda nu Takas
npoBepkar

Pemwenue

TakuMm cmoco6oM mBes y6ewnaercd TONbKO B TOM, YTO BCe
CTOPOHB! YETHIPEXYTOJNBHOrO KYCKa MaTepuH paBHH Mexnay co0ol.
M3 BEINYK/IBIX YeTHIPeXyrolbHHKOB TAaKHM CBOHCTBOM 00/ajaeT He
TO/NLKO KBaZpaT, HO H BcAKu# pomG, a pomMG nmpexcrasaser coOO#
KBaJApaT TOABKO B TOM cjy4ae, korja ero yrinl npsmeie. Cie-
JlOBaTeNbHO, TMpOBepKa, MpHMeHeHHas uBeell, HemoctatouHa. Haxo
xotd Obl Ha-r1a3 yGequTbcd elle B TOM, YTO YIJH Npd BepliH-
Hax Kycka Martepun npsambie. C 3ToH HeAbI0 MOXHO, HampHMED,
JIOTO/IHUTENBHO [EPerHyTh KYCOK [0 ero cpegdeli JHHUH M IO-
CMOTpETh, COBMAZAIOT JH YIVIB, TNpWiexaiiie K OJHOH CTOpOHE.

Hrpa

Jins Hrpul HyxceH npsIMOYTOJbHHH JHCT GyMarn M Kakue-nu6o
¢urypsl OZMHAKOBOH H CHMMeTpHYHOH POPMEI, HATIpUMEp IIACTHHKH
JOMAHO WIH MOHETH OJHMHAKOBOTO JOCTOHMHCTBA, HJIM CIIHYEUHBIE
KopoOkn u T. 0. KoanuecTBo uryp MOMKHO GHITH JOCTAaTOYHBIM,
4yTo0Bl MOKPHTH Bech JaucT Oymard. HWrpaior nsoe. Mrpoknm mo
ouepenn KaamyT ¢urypn B JMIOOHX M[OMOXeEHHSX Ha Ja06Goe CBo-
6oxHoe Mecto JHcTa GyMarH IO TeX MOp, MOKAa HX Kiactb Gynmer
HeKyJa.

Iepensurate nosoxeHHsle Ha 6ymary ¢uryps He pa3peluaercs.
Cunraercs BBIMTPABLUIAM TOT, KTO MOJOXHT [peAMET MOC/AEIHHM.
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3anaua

Haiitu cmoco6 BemeHHss HIPH, APH KOTOPOM HAYRHAIOMMAH HIPY
0043aTe/1bHO BBIUTPHIBAET,

Pemenne

Wrpoky, HauuHalomieMy Hrpy, ClREAYET HEPBHIM Xe X0J0M 3a-
HATH IVIOWANKY B IEHTPe JIHCTA, NOJOMHB Gurypy Tak, 41o0u
€€ LIEHTP CHMMETPHH, N0 BO3MOXHOCTH, COBNAJ C HEHTPOM JHCTa
Oymarn H B HaibHeiuleM KAacTb CBOK QUrypy CHMMETPHYHO moO-
aoxennio ¢urypsl nporuBhuka (puc. 159). .

Puc. 159. ['eomeTpuueckas Wrpa. BriurpbiBaer TOT, KTO HOJOMKHT
OpesMET MOCIELHHM,

[NpumepxuBasich STOro mNpaBWia, HIPOK, HAYMHAIOWHMA HrpY,
Bcerja Haiimer Ha jucte Gymaru Mecto mas cBoelt ¢uryps u He-
N36EKHO BHIUTpaeT.

I'eoMeTpnyeckasi CyL[HOCTh YKa3aHHOTO CNoco6a BeNEHHs HIphl
B CHCLYIOLU[EM: NpPSMOYrOJIbHHK HMeeT IEeHTp CHMMeTpHH, T. €.
TOYKY, B KOTOpPOH BCE NMpOXOHSL{HE 4Yepe3 Hee OTPe3KH NPAMBIX
Hensitcs nononaM u Aenst ¢urypy Ha naBe pasHele gactH. [lo-
9TOMY KakIOfl TOYKe WIH IUVIOU[afKe NPSIMOYTOJbHHKA COOTBET-
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CTByeT CHMMeTpHUHAas TOYK1 WM INVIOIIAJKa, MpHHAMIewamas Toi
we (urype, M TOJbKO LEHTP NPSMOYrOJbHHKA CHMMETPHYHOH cele
TOYKH HE HMeeT.

Orcioma cnexyer, YTO €C/H NEPBHH HrPOK 3aliMeT IEeHTpa/ib-
HYI0 [IOWAAKY, TO, Kakoe Obl MecTO HH BuOpan aas cBoeH
¢urypsl ero npoOTHBHHK, HA NPAMOYrO/NbHOM JHcTe OyMmard o6sz2a-
TeNbHO Hafimercs cBOGOAHAA NJIOULANKA, CHMMETPHYHAA IUIOIAZKE,
3aHATOH ¢urypofi nmpoTHBHHKA.

Tak xak BHIOHpaTh MecTO Jisg (HIYPH NPUXOLUTC Kaw bl
pa3 BTOPOMY MIpPOKYy, TO B KOHIE KOHIOB He OCTaHeTCd MecTa
Ha GymMare HMeHHO Jad €ro (uryp, ¥ Hrpy BHHrpaeT IepBhilf
HIPOK.




T'JIABA OJMHHANUATASA

BOJIbIHOE KU MAJIOE B TEOMETPHUH

. o1 000 000 000 000 000 009

B HamepcTke

HCIO JABAaJUATH CEMb C BOCEMHAALATBIO HY/SAMH, HaMHCaHHOE
!‘! B 3aro/I0BKe, MOXHO NpPOYeCTb Mo-pa3HoMy. OmHH CKaxyT:
370 27 TPWIIHOHOB; HpyrHe, HampuMmep (HHAHCOBHE PaBGOTHHKH,
ero mnpoyryr, KaKk 27 KBHHTH/IJIHOHOB, a TPETbH H 3alMILyT MO-
kopoue: 27.10!% gy mpouryr, kak 27, yMHOXeHHOe HAa IeCATh
B BOCEMHAJAU3TOH CTEMmEHH.

UTto e MOWET B TAKOM HEHMOBEPHOM KO/IMYECTBE YMECTHThbCH
B OJIHOM HamepcTxe? ,

Peub nger o yacTHUAX OKPYXKAIOUIErOo HAac Bo3myxa. Kak u
BCE Bel[eCTBA B MHpe, BO3AYX COCTOMT M3 Mojekya. PusHku
YCTaHOBH/IN, YTO B KaWZOM KyOHYecKoM cautumerpe (T. €. fpH-
MEepHO B HAanmepCcTKe) OKPYKAIOIIEr0 HAC BO3AyXa IIpH TeMIlepa-
type 0° comepwurca 27 TPH/VIHOHOB MOJNEKYA, ITO UYHC/IOBOH
ucnonnd, Ilpexcrasuth ero cefe CKOMbKO-HHOYNb HATMALHO He
IOJ, CWIYy caMOMy HBOMY BooOpaxcenuio. HelicTeuTenbHo, ¢ uem
MOXHO CPaBHUTb TOKOGHOE MHOMecTBO? C uncioM /M0AeH HA cBeTe?
Ho miomefi Ha 3eMHOM IUape <«TOAbKO» JBe THICAYH MIJIIHOHOB
(2:10%), 1. e. B 13 THCTY MHUIMOHOB pa3 MeHblle, yeMm



Monekyn B Hanepctke. Ecim Obl Bce 3Be3Ibl BCeJeHHOMH, ZOCTYI-
HHle CWbHefileMy TeJseckomy, ObUIM TaK Xe OKPYWeHH ILIaHeTamH,
xak Hame Conaxne, u ecM OB Kawaas U3 IVIaHeT OblIa TaK ke
Hace/leHa, Kak Hama 3eMmisi, TO M TOra He COCTaBW/IOCh Obl YHCIO
oburaresneii, pasHOe MOJIEKY/IAPHOMY HACENEHHIO OJHOrO Hamep-

memps!
- 18

Puc. 160. IOrowa pasrasamsaer Ganuany tuda,
yseaudexnyio B 1000 pas.

crka! Ecau GWl Bbl HOMLITANNCh TePecduTaTh 3TO HEBHIHMOE Ha-
ceneHne, TO, CUMTAsl HEIPEpHIBHO, HATIPUMED HUO COTHE MOJEKyI
B MHHYTY, BaM IpHULIOCH Gl cyntaTh He Menee yeM 500 THcAdY
MH/ZIHOHOB JIET.

He Bcersa orueTiuBo mpexacrarisior cebe Jjaxe u Oonee
CKPOMHHE YHCAA.

Yro npencrasisgeTe BH ceGe, KOTJa BaM TOBOPAT, Hanpumep,
0 MuKpockone, yBemuunsalouiem B 1000 pa3? He Takoe yx Gomb-
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HIOE YHC/AO ThHICAYA, a MEXAY TeM ThICAYEeKPATHOE YBeIHYEHHe
BOCIIPDHHUMAETCH JAJNEKO He BCEMHM TaK, Kak Hazo. Ml 4acTo He
yMeeM OueHHBaTb HCTHHHOM MaJOCTH TeX IpPSAMETOB, KOTOpHeE
BUIIM B MOJE MHKPOCKONA NpH moJOOHOM yBenudeHuu. Baxrtepus
tH(a, ysennuenHad B 1000 pa3, kaxercsi HaM BeJHYHHOH ¢ MOIUKY

memps,
7800 -

1600 _
1400 —
a0
1000
a0
600
4a0
N0

200
709

| ————

Puc. 161, IOnowa, yseandennnit 8 1000 pas.

(puc. 160), paccMaTpuBaeMyl0 Ha pAacCTOSHHA HCHOTO 3peHud,
T. e. 25 cu. Ho kak Mana srta Gakrepus Ha camoM znene? [lpen-
cTaBbTe cefe, 4TO BMECTEe C yBelHyeHHeM OaKTEpPUH M BHl yBe-
amauauch 6u B 1000 pa3. 310 3Hauut, 4TO Baml POCT JOCTHT
6 1700 m! Tomosa oxasanach O6nl Bhluile 00/7akoB, a Jw0OOH
W3 HOBHIX BBICOTHHX AOMOB, CTpOALMXcA B Mockse, NPHXOAMACS
6l BaM ropa3mo Huxe konaeH (puc. 161). Bo cxoabko pas Bbl
MeHblIE 3TOr0 BOOSPAKAEMOLO HCIOJMMHA, BO CTOAbKO pa3 Oa-
LW1a MeHbule KPOILIeyHoH MOLIKH.
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O6beM # AaBJaeHUR

MOHO NOAyMaTh — He CJHMIKOM JH TecHo 27 TpHIIHOHAM
BO3AYIIHHIX Mosekyn B Hamepctke? OtHioZs Her! Momekyna knc-

JOpOJA WM a30Ta HMeeT B nonepeqﬂuxeﬁo—gﬁ—c—o—oﬂm (nau

3:10-"mum). Ecan npuuars oObeM MOMeKy/lsl paBHHIM KyOy ee
TNONepeyHnKa, TO HOMYYHM:

3 MM — M3,
107 = 107
Monexya B Hanmepctke 27.1018. 3nauur, obbeM, sasnmaevbii
BCEMH OOHTaTENSAMH HanepCTxa IPUMEPHO

729
10“ <27.1018 — =15 MM3,

T. €. 0KoJO 1 #4%, 4TO COCTaBiAdeT BCEro JHUb ONHY THICAYHYIO
Jono KyGuueckoro caHruMerpa. IIpoMexyTKH Meway MoJeKyaamu
BO MHOTO pa3 6onblle HX MONEePeYyHHKO3, — €CThb I'Ie PasTyaaThCs
monexynaM. JleHCTBHTeNBHO, Kak Bl 3HaeTe, YacTHIH BO3AyXa
He JIeXaT CHOKOMHO, coGpaHHHeE B OIHY KY4Ky, a HenpephiBio
H Xa0THYHO MEepeJBHralOTCA C MeCTa Ha MeCTo, HOCATCA Mo 3a-
HHMAaeMOMy MMM NpOCTpPaHcTBY. KHciopox, yraexucasi#t ras, Bo-
JOpOX, a30T M JPyrHe rass HMET NPOMBILIEHHOE 3Ha4YeHHe, HO
Il XpaHeHHs MX B OOJIBUIOM KOJMYECTBE HYwHH ObiIH GH Or-
poMHnie pesepByapu. Hanpumep, omsa TtonHa (1000 x2) asora
npH HOPMAlbHOM IaB/IeHHH 3aHuMaer obbeMm B 800 xy0. x, T. e.
IJ1fi XPaHEHHS TONbKO OJHOH TOHHM WYHCTOrO a30Ta HyWeH SILHK
pasvepamu 20 4 X 20 # X 20 m. A mas Xpanenus OXHOH TOHHM
YiICTOr0 BOXOPOAA MOBaNOOHTCs UMcTepHa eMkocTbio B 10 000 xy6. 4.

Henp3st s 3acTasuTh MOJEKyAs rasa mnoTecHHTbea? Wae-
HepH TaK M MOCTYNAIOT — NI [OMOMIA CHABMHBAHHSA 3aCTaBJSIOT
ux ymnorHutbed. Ho arto He nerkoe peno. He saGoiBaiite, urto
C KakKoH cumiod JmaBiT Ha ra3, ¢ Tako# ke CHJIOH ra3 JaBHT Ha
cTedku cocyna. HyxXHH ©4YeHb MNpouYHBe CTEHKH, XHMHYECKH He
pasbenaeMble rasoM.

Hoselimas xmvuyeckast anmapaTypa, H3roTOBJIseMas OTeYecT-
BEHHOH NPOMBILVIEHHOCTbIO M3 JIETHPOBAHHBIX CTajeH, crmocobHa
BLIEPIKHBATL OTPOMHBIE JABJAEHHS, BHICOKHE TEMMepaTyphl H Bpel-
HOe XHMHYecKoe xeficTBHE ra3o0B.

Tenepp Hamin MHXEHepH YILIOTHAIOT Boxopond B 1163 pasa,
TaK 4YTO OXHA TOHHA BOZOPOZA, 3aHUMAOLIasf NpH arMocdepHOM
nasnenun ob6bem B 10000 #y6. 4, yMemaeTcs B CPABHUTENBHO
nebonploM Ga//ioHe eMKOCThio okol0 9 xy6. # (puc. 162).
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Kak Ba pymaére, KaKOMy e JaBJeHHIO NPHILIOCH MJABEpr-
HYTb BOIOPOA, 4TOGH yMeHbUIHTh ero o6bveM B 1163 pasa? [pu-
nomunasa u3 ¢u3sHKH, yTO 06BEM rasa yMeHbIIa e T ¢ § BO CTOAbKO
pa3, BO CKOIbKO pa3 yBeNHYMBaeTCs JHasieHHe, Bu MNpex-
JlaraeTe Taxod oOTBeET:
JaBleHHe Ha  BOJOPOX
YBEJIHYHIH  TOKE B
1163 paza. Tak au 3To H“I
B ACHCTBHTENBHOCTH? ¢ 10000m°
Her. B neficrsurenphoc- im
TH BOZOPOL HPHILIOCH
NOABEPrHYTh JaB/JEHHIO
B 5000 atMocdep, T.e. ¥
YBEIHYUTh JaB/eHHE B
5000 pa3, a ue B 1163
pasa. Jleno B TOM, 4T0  Puc. 162. Tonra Bomopoxa mpu atMocdep-
o6beM ra:a u3MeHSeTC HOM JaBJEHHH (HAJEBO) W NpH NaBIEHUH
06paTHO MPONOPLHOHANL- B 5000 amu (nanpaBo). (PucyHok ycaos-
HO NABACHMIO TOABKO AN HBI; MpoONOpUMH HE COGII0JEeRHL)

He6O/MbIINX  JaBleHHi.
Ipu oueHpb BHICOKHX ZaBJEeHHSX TaKoH 3aKOHOMEPHOCTH He HaGmo-

jpaercs. Tax, Hampumep, KOrja Ha Hammx xum3aBoZax 1 m asora
noaBepraloT AasieHuio B 1 THCA4y armocdep, TO BCA TOHHA STOTO
raza ymeumiaercs B o6beme 1,7 xy6. 4 Bmecto 800 xy6. x, 3a-
HUMaeMBX a30TOM IpH HOPMAJbHOM aTMocdepHOM nasneHud, a
npu JanbHeHuieM ysenauyeHnn Jasaeduss g0 5000 atmocdep, nan
B nATh pa3, o6beM a30Ta yMeHbIUaeTcs Bcero jumb o 1,1 xy6. .

Tonbe HayTHHbI, HO Kpenmye CTaJdH

ITonepeuHut paspe3 HUTH, MNPOBOJNOKH, Jaxe MNAayTHHH, Kax
6 Man OH Hu Obii, BCe K€ HMEET OIpelesIeHHYI0 TeoMeTpuye-
ckylo ¢opMy, dauie Bcero ¢opmy oxpyxkHoctd. Ilpm satoM nua-
MeTp HOMEDPEeYHOro CceyeHus WIH, OyAeM TOBOPHTb, TOJILHHA O1-

HO#f MayTHHHI IPUMEPHO 5 MHKPOHOB (ﬂ)%ﬁ mn) . Ectp nu 4tO-HH-

6yap ToHbIe mayTHHH? KTo camas HckycHas «ToHkompsixa»? IMayi
HJIH, MOXET OhTb, LIeNKOBUYHMA uyepse? Her. [lnameTp HHTH Ha-
TypanbHoro menxa 18 muxposoB, T. e. HuTb B 3!/, pasa Tomuwe
OIHOM MayTHHHI,

Jliony wu3zaBHa MeyTanH O TOM, YTOOH CBOMM MacTepCTBOM
NPeB3OHTH HCKYCCTBO Nayka M IIEJKOBHYHOrO uepBs. M3BecTHa
CTapuiHad Jjeresga o0 M3YMHUTE/NBHOA TKauyuxe, rpeyaHke Apaxuee.
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OHa B T4xOM CO3epHIEHCTBE OBJakeNa TKAHKHM DPEMec/aoM, 4YTO
ee TKaHH OBUIM TOHKHM, KaK TMAayTHHa, NPO3PayHH, KaK CTEKJo,
n nerkn, kak Bo3nyx. C uelt He Moria comepHHyaTh Jaxce caxa
A¢una — GOTHHA MYJIPOCTH H MOKPOBUTE/bHHIIA peMeces.

Dra Jeresna, Kak M MHOTHE IpyTHe ApeBHHE JIereHin H ¢aH-
Tasud, B Hame Bpems cTana Obuibio. CospemenHo#t Apaxueefi,
caMO}f HCKYCHOH «TOHKOMpPAXOH», OKAa3aJNCh HiXMCHEPH-XHMHKIL,
co3zasuine U3 OObLIKHOBEHHOH JpeBeCHHH HEeOObLIYa#HO TOHKOE H

CKO3H6IU

UWenx medroammuausid
S laymuna u wenk ayemamisid
Wenr namypansubild

 Uenx 8u

YIHBUTENbHO APOYHOE HCKYCCTBeHHOe BosokHO. lllenxosbie autH,
ROJydeHAble, HAampHMEep, MEeJHOAMMHAYHBIM HPOMBILLICHHHM  CIO-
coGom, B 2!/, pasa TOHbHIE NayTHibl, a B IPOYHOCTH HOYTH He
yCTYMalOT HUTAM HaTypasibHOro ueaxa. HartypanpHuil mienx Bl-
nepxuBaeT Harpysky- o 30 xz Ha 1 x8. #m momepedyHOro ceue-
HHg, a4 MeJHOAMMHAuYHHH — mo 25 w2 Ha 1 wx8. mm.

JlioGonbTeH Cocod H3rOTOB/IEHAS MeJHOaMMHAYHOTO 1iIeJKa. [Ipe-
BECHHY MPEBPALIAIOT B LEJLII0N03Y, A UE/II0/I03Y pacTBOPSIOT B aMMHU-
aynom pactsope menu. CTpyHkH pacTBOpa 4epe3 TOHKHE OTBEpLTHH
BHUINBAIOT B BOAY, BOIA OTHHMAaeT PacTBOPHTEJb, MOC/]e Yerd 06-
pasyiouuecss HHTH HaMaThbIBAaIOT HA COOTBETCTBYIOLHE MPHCIOCOD- .
aenusn, To/muuHa HHTH MENHOAMMHAYHOTO mIenka 2 mukpona. Ha
1 muxpoH Tommie ee Tax Ha3biBaeMblff aleTAaTHHH, TOXKE HCKYCCT-
BeHHbl, wenx. [lopasutenbHo TO, YTO HEKOTOpHie cOpPTa auerTar-
HOro uIe/ika Kpemye cTadbHo# mpososioku! Ecan cranbHag mposo-
JIOKa BbiIepxuBaeT Harpy3ky B 110 x2 Ha O4MH KBaJpaTHbI MHI-
JIUMETpP MOMEPEYHOTO CevyeHus, TO HHTb AUETATHOrO IUeNKa BhlAEp-
wusaer 126 w2 na 1 xs. um.

BceM BaM XOpDOUIO H3BeCTHHH BHCKOSHBIH LIeJK HMEET TOJ-
UHHY HHTH OKOMO 4 MMKPOHOB, a MpejedbHyI0 MPOYHOCThL OT 20

— 252 —



10 62 x2 na 1 k8. mm nonepeyroro ceyeunst. Ha puc. 163 npu-
BelAeHa CpaBuUTe/bHAsl TOJLMHA MAYTHHLI, YEJIOBEYECKOTO BOJIOCA,
PasIMYHHIX MCKYCCTBEHHHIX BOJIOKOH, a TAaKWXe BOJOKOH LIEPCTH H
XJI0MKa, a Ha puc, 164 — ux KkpenocTh B KHjIorpamMmax Ha 1 xa. un.
HMcKyccTBeHHOE MM, KaK €ro eile Ha3bBaloT, CHHTETHYECKOe
BOJIOKHO — OJHO M3 KpPYNHEHLINX  COBPEMEHHHX  TEXHMYECKHX
OTKPHTHH W HMEET OrPOMHOE XO3sHCTBEHHOE 3Hauenue. Bor yTO
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Puc. 164. IlperenbHas MPOYHOCTb BOJOKOH (B X2 Ha | x6. mm nomepeu-

[ HOrO CeueHus).

pacckasbiBaeT HHkeHep BysaHoB: ¢ X/IOMOK pacTeT MEAJEHHO, H KO-
JNHYECTBO €ro 3aBHCHT OT Kaumata M ypoxas. [Iponssoautenn
HAaTypaJbHOTO ILIeJIKAa — IIEJKOBHUHBIA 9epBb — 4p23BLIYafiHO Or-
paHAYeH B CBOMX BO3MOXHOCTSIX. 3a CBOIO XH3Hb OH BHIIPSIAET
KOKOH, B KOTOpoM nMeeTcd Jaunib 0,5 2 1IenxoBo# HMTIH.. .

KonmuecTBo HCKYCCTBEHHOTO Lie/Xa, MONYYEHHOTO OYTEM XH-
mnyeckoit nepepa6orku u3 1 xy6. 4 npeBecuunl, samenser 320 000
IIEJKOBHX KOKOHOB MM rojoBof Hactpur mepctn ¢ 30 osern,
uaM cpensuit ypowa# xmomka ¢ 1/,2a. Droro KoamuecTsa BOJIO-
KOi JO:TaTO4YHO A/ BHIPAaGOTKH YeThipeX ThICHY MNap KEHCKUX
gynox uan 1500 4 wmIeAKOBOH TKaHH».

JIBe Ganku

Eme xyxe npeacrasiaseM Mol cebe GOsblioe M MajJoe B reo-
MEeTPHH, Ie NPHXOXUTCH CPAaBHHBATH HE YHC/AA, 4 MOBEPXHOCTH H
ob6bembl, Kawawbi#i, He 3a4yMuIBasicb, OTBETHT, YTO 5 &2 BapeHbsl
Gosiblle, yeM 3 K2 er0, HO He BCerxa cpasy CcKaxer, KoTopas
u3 JByX 0aHOK, CTOAIMX HA CTOJe, BMECTHTENbHEE,
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3anmaua

Koropas us nsyx GaHok (puc. 165) BuecTurteabsee — npasas,
umpoxas, WIH JieBad, BTpoe Oojee BbICOKAass, HO BABoe Gouee
y3kas?

Pemenue

Inst MHOTHX, BepoATHO, GyHEeT HEOWHIAaHHOCTBIO, YTO B HALIEM
clyyae BoicOKasi OaHKa MeHEe BMECTHTE/NbHA, HEXENH IIHPOKas.
Mexny TeM Jerko yIO:TOBEpPHUTbCA B 3TOM pacyeToM. Ilnomane
ocHoBaHus IIHPOKOH OGauku B 2 X 2, T. e. B 4eThipe pasa, 6O/b-

Puc. 165. Kotopas 6auka Puc. 166. Pesyantar mepenusa-
BMeCTUTENbHEe? HHS COLEPKHMOTO BBICOKOH GaH-
KH B WIHPOKYIO.

Lie, 4eM y3KOH; BHICOTA ¥e ee BCEro B TPH pasa Meibwie. 3Ha-
ynT, 06beM wpoxoif Gawku B %[y pasa Goabure, 4YeM Y3Kofi.
Ecin comepiuMoe BHICOKOH MepennTs B IIHPOKYIO, OHO BamOJHIT
auub 3], ee (puc. 166).

VicmonvHckas mamupoca

3anmauya

B BuTpHHe Ta6auyHOrO0 TPECTa BEHICTAB/IEHA OTPOMHAs MANMHpOCa,
B 15 pas gau#Hee n B 15 pa3 Ttomuie o6uikHoBeHHOH., Ecam Ha
HaGHBKY OXHOH NAmUPOCH HOPMAIbHEIX PAa3MEPOB HYMKHO MOJIrpamMma
TabaKy, TO CKOJbKO Ta0aKy NMOHaXOOHIOCH, YTOOH HAOHTb HCMOJHH-
CKyI0 Manupocy B BHTPHHE.

Pewenne

1,15 X 15X t5=1700¢,
T. e. cebume 11/, 2.
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flitmo cTpayca
3anaua

Ha puc. 167 wnsoGpaxenn B OZMHAKOBOM MacwtaGe o
KYPHILI — HanpaBo M a0 crpayca — Haneso. (MsoGpaxenue no-
cpemuHe — gfill0 BHIMEpILETr0 SMHOPHHCA, O KOTOPOM peyb Gyner
B crenyiomiefi sanzaue.) BcMmoTpuTech B PHCYHOK M CKaxuTe, BD
CKOJIBKO pa3 COXEPKHMOe CTpaycos ro fiina Go/blle KYpPHHOro?
[Tpy GerzoM B3ragAe KameTcs, YTO Pa3HUUA HE MOWET OHTh
BechMa Benuka. TeMm mopasute/bHee pes3y/bTaT, MojaydaeMslit mpa-
BHJILHHIM FeOMETPHYECKHM PacyeToM. :

Puc. 167, CpaBuuTeabrble pasMepbl SHI CTPayca, SMHOPHUCA K KYDPHIUBL
Pemenne

HenocpencTeeHHBIM H3MEpeHHEM Ha uepTexe yOemaaeMcd, YTO
afuo0 crpayca imHHee Kypusoro B 21/, pasa. CiexoBaTelbHO,
o6beM cTpaycoBoro sifima Gosbuie 06teMa KYpHHOTO B

21, X 21 X 21/2':%—5,
T. €. mpumepHo B 15 pas.

OxHuM TakaM sifluoM morna OW MM03aBTPAKaTh CeMbsi M3 MATH
yenoBeK, CYATad, 4YTO KaWIHHK ynoBileTBOpSeTCH SAHYHHIEH u3
Tpex s,

Slilo smuopHuca

3angauva

Ha Maparackape Bogu/ucs HEKOrIa OrpOMHEIE CTPayChi — SMHOP-
HYCHI, K/IaBLINE fiua IIuHOI0 B 28 ca (cpennsas durypa — puc. 167).
Mexny TeM xypuHoe siHijo uMeeT B JHHY 5 c#. CKONIbKHM Xe
KypHHHIM fIlIaM COOTBETCTBYeT N0 OOBEeMy OJHO sfio Majara-
CKapCcKoro crpayca?
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Pewenne

[Mepemuoxus —25—8 X -25—8 X 25—8, nony4aeM okono 170, Oano siituo
SMHOpHICA PABHO YYTh HE ABYMCTaM KYpHHHM stfiiiam! Bonee moay-
COTHH 4Ye/JOBEK MOTJIM Obl HACHITHTBCA ONHHM TAKHUM f:AIIOM, Bec
KOTOPOTO, KaK HETPYHHO paccyuTarh, pasHsacs 8—9 xe. (Hamowm-
HHM YHTaTeIl0, YTO CYLIECTBYeT OCTPOYMHHIH (aHnTacTHYeCKUH
paccka3s I'epGepra ¥Yannca o silue snmopuca.)

fliiua pycckux Hral
3anaua

Caumbiit pe3knil KOHTPacT B pa3Mepax MNOJMY4UTCA, OAHAKO, TOT-
Ia, korja obpaTuMcd K Hamied pomHOH NMpHPOAe W CpaBHUM fiila
Jebensi-IIANyHa W KEJITOr0/I0BOTO KOPO/bKa, MHHHATIOpHeHuieH
u3 BcexX pycckux ntuuek. Ha puc. 168 koarypn stux smu nzo6pa-
WeHbl B HATypajbHYI0 BelqHuuHy. KakoBo oTHOmeHue Hx o6bemoB?

Pemendne

Hsmepus nauny oGoux smn, mosyyaem 125 mu u 13 ma. Usve-
pus Takxe ux uwmpuHy, umeeM 80 mm n 9 ma. Jlerxko BuaeTs,
YTO 3TH YHC/IA [OYTH MPOMNOPLHOHAMBHEL MPOBEPSAs MPONOPLHIO

1513
80 7 9

CpaBHEHHEM NpOH3BelleHud KpaHHHX U CPEJHHX €€ WIEHOB, HMeeM:
1125 u 1040 — uncna, mMano pasHaumecs. Orcloga 3akiaioyass,
YyTO, NPHHAB TU AHNA 3a Tesja, FEOMETPHYECKH MOXOOGHHIE, Mbl
He clhenaeM Goapmiod morpewtHoctd. [lostomy oTHOmIEdme ux
06'b€MOB  IIPHMEPHO PABHO

803 512000

w50 100
Urak, afino nebGens pas B 700 ofbemucrtee fifa xopoibxal

Onpepenuts BeC CKOpJYIbl, He pasbGuBan silua

Banaua

Mverorea mBa sifina oauHakoBoA ¢opMH, HO pasauLiod Belu-
yunn. Tpebyercs, He pasOusas §ML, ONPETEANTb MPHOIHIKEHHO
BEC HX ckopaymul. Kaxkme u3Mepeuusi, B3BSIUMBAHUSA M BHI'IHC/Ie-
HUf HYXHO I/ 9TOr0 BHIMOAHHTL? TOMUIHHY CKOPAyNH 0GOHX
SIML, MOXCHO CYHMTAaTb OJHHAKOBOH.,
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Pemenune

Havepsiem Junay Goiabmiod ocu  kawamoro sfina: mnosny4aem
D n d. Bec ckopaynn mnepsoro fifiia 0603HayuM 4Yepe3 X, BTO-

Puc. 168. fifiuo sne6ens u xopoabka (HaTypanbHas Bedd-
uiHa). Bo ckoabko pas oxHo Goublie APYroro mo o6beMy?

poro —uepe3 y. Bec ckopaynn mpomopumoHa’eH ee moBepxHOCTH,
T." €. KBaapaty ee /juHefiHnx pasmepoB, [lostomy, cuuras TOA-

17 3anumar. reomerpusn — 257 —



IMUHY CKOpAynbl o60uX fIHI[ OAMHAXO30H, COCTaBiAfdeM NPONOPLHIO
x:y=D2%:42,

BsBemmnpaem gfina: noayyaem P u p. Bec comepxumoro sifna
MOXCHO CYHTATh NPONMOPLHOHAILHHIM €ro o6'beMy, T. €. KySy ero
JHHEHHHX pa3Mepos:

(P—x):(p—y)=D?3:48.
Hmeem cucTeMy IBYX ypaBHeHMH ¢ IBYMS HEH3BECTHHIMH; peillana
ee, HaXOIuM:
x__p.D-‘»‘_.p.,ﬁ. __p-D¥— P.as
="eDb—a9 ' T DED—=a °

PasMeprl Hamux MOHeT

Bec Hammx MOHET DPONMOPUHOHANEH MX JOCTOMHCTBY, T. €.
ABYXKONEEYHas MOHETa BeCHT BJABOe Oojbllle KONMeeyHoH, Tpex-
Koneeysass — BTpoe Gonbme # T. A. To ke cnpaBeaauBo u Ans pas-
MEHHOTO cepe6pa; JBYTPHUBEHHBIH, HalIpHMEp, BABOS THKE/NES TPHBEH-
HHKa. A Tak KaK OJHOPOJHHIE MOHETH OGLIYHO HMEIOT FeOMEeTPHYECKH
nogo6uyio ¢opmy, TO, 3Had JAUAMETP OJHOH pa3MEeHHOH MOHETH,
MOXHO BBHIYHC/IHTh JHAMeTPHl NPOYHX, OXHOPOIHHX ¢ Hel. Ilpu-
BeJeM NpHMEpPH TaKHX PacyeTos.

3amaya

Jnamérp ngraka paBaseTcs 25 mu. KakoB amamerp Tpexio-
neeyHod MOHETHI?
Pemenne

Bec, a cinenoBatenbHO, H 00beM TP2XKOIEECYHOM MOHETH, CO-
crasaser 3[;, T. e. 0,6 ofbeMa Tsaraka. 3HauuT, JHHGHHHE ee

pa3Mephl JAOMKHH OHTbH MEHble B f/ 0,6 pasa, T. e. COCTaBIATh
0,84 pa3smepa nataka. OrcioZa HCKOMHI InaMeTp Tpexxomeey-

Holt Monern Jgomiken pasuatbes 0,84 25, 1. e. 21 mm
(B meficrBuTenbHOCTH 22 4m).

MoHeTa B MHANNOH pyOGaeii
3axgaua

BooGpa3ute ¢aHTaCTHYCCKYIO CepeGpAHYI0 MOHETY B MIJIHOH
pyOnedt, kotopasd uMeeT Ty ke (opMy, YTO H JBYIPHBEHHHIH, HO
COOTBETCTBEHHO 60ablle 1Mo Becy. Kakoro npuMepHo guamerpa Gelia
6nl Takas MoHeTa? Ecin OB ee MOCTaBHTh Ha peOpO pAgoM ¢ aB-
TOMOGU/IEM, TO BO CKOJbKO pa3 oHa Oniia OH BHIIE aBTOMOGH/A?
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Pewmenue

Pasmepnt MoHeTHl GbiiM OBl HE TAaK OTPOMHH, KaK MOWKHO Xy-
maTb. Juamerp ee Obm OW BCero Jjuiib OKon0 3,8 4 —uyth
BHIILIE OJHOTrO 3Taxa. B caMoum mene, pa3 odpeM ee Gonplie 06beMa
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Puc. 169. Kakofi MoHeTe paBHONEHEH 9TOT THraHTCKuH
IBYI'PHBEHHbIH?

asyrpusestoro B 5000000 pa3, To xuamerp (a Takxe TO/ML{MHA)

Gosblie B ,3/ 5000000, 1. e. Bcero B 172 pasza.
Ymuoxns 22 mmu Ha 172, monyyaem npubnusurensso 3,8 4 —
pa3Mepnl, HEOXHAAHHD CKPOMHbIE I/ MOHETH TaKOTO JMOCTOHHCTBA,

3anmaua

Paccunrafire, kaxo#t MoHeTe GyIeT paBHOLEHEH IBYTPHBEHHHIH,
yBelIHYeHHBIl JO pa:MepOB YeTHIPEXITAWHOrO JoMa (MO BHICOTE)
(puc. 169).
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Haraspnele nso6pakenus

Yurarenb, Ha NPeXBAYI(HX MPUMEpax NPHOGPEBUINA HABHIK
B CpapHenuu O0beMOB FeOMeTPHYECKH MOJOGHHIX Ten Mo HX JnHed-
HHM pasMepaMm, He JAcT Y¥e 3aCTHTHYTb ceGs Bpacmiox BOmpo-

Puc. 170. Ckoabko Msfca ueJOBeK cbemaeT B TedeHHe
MU3HH (O6GHAPYKHUTH OIIHOKY B H306pameHuH).

camu Takoro poja. OH Jerko CMOXET MOSTOMY H3GersyThb oOmb-
KH HEKOTOPHX MHHMO-HAaF/ISIAHBIX H306paxeHuf, 3a4acTylo NOsB/IA-
IOLMXCA B H/MIOCTPHPOBAHHKEIX KypHAIax,

3amaua

Bor mnpumep Takux wusobpawenufi. Ecam uenosex cbenmaer
B JieHb, KPYTJLIM U cpeauuM cuetoM, 400 2 msuca, To 3a 60 ner
WHU3HH 9TO COCTaBHT OoKoMO 9 m. A Tak Kaxk Bec GbiKa — OKOJIO
1/, m, TO 4enoBeK K KOHLY KH3HH MOXET YTBEPWKAaTb, YTO C'hEN
18 6bikoB.

Ha npunaraemom puc. 170, BocnpOH3BOZMMOM M3 aHIIIHHCKOrO
KypHana, H300paxeH STOT HCnoJMHCKHHA OHIK PAAOM C YelOBEKOM,
NOTJIOLIAIONIAM  er0 B TedeHye IKH3HH. DBepen JH  PHCYHOK?
Kakop Guin Gbi npaBribiEA macuitaG?
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Peumenne

Purcydok nesepen. BHEK, koTophift H306paieH 31ech, BHIIE HOp-
ManpHOoro B 18 pas M, KOHeYHO, BO CTONBKO XK€ pa3 J/HHHEe
u tomme. ChexosarTenpHo, MO 06beMy OH GOlblle HOPMAAbHOrO

Puc. 171. Cxoibko BOAb BHIIHBAeT YEJNOBEK B TEYEHHE IKH3HH
(8 yeM omubka XYIXOXHHKA?).

Onxa B 18X 18 X 18=05832 paza. Taxoro Ohika 4YenOBeK
mor OH CbecTb, pa3Be TOJMbKO €CAM OH KU1 He MeHee JBYX
THICAYeaeTHi!

IMpaBunbHo H30GpaweHHHl GHK HOMKEH OHTb BhIIIE, JJIHHHEE
H Toule OOLIKHOBEHHOTO BCEro B f/ﬁ}, T. €. B 2,6 pasa; ato
BHIIO OB HAa PHCYHKE He TaK BHYUINTENBHO, YTOOBE MOTIO CJY-
WHTh MOpaXcalouled WLIIOCTpauned KO/JHYECTBA CDHEJAEMOTD Heso-
BEKOM Msca.

3anaua

Ha puc. 171 Bocmpomssemesa jppyrad WLIOSTpPauus Hu3 ToH
we o6aacTu. YenoBek NOraomaeT B JeHb passux xkujaxocrei 11/, 2
(7—8 crakanoB). 3a 70 /eT XHM3HH 9TO COCTaBAfiET OKOJIO
40000 »#. Tax kxak B Begpe 12 ., TO XYHZOXKHHAKY HYXHD
6b10 HM300pa3suTh KakoH-mub0 COCYZA, KOTOpPHE GoJblie Benpa
B 3300 pas. Od€ u monaran, 4YTO chenan 9T0 Ha puc. 171,
IIpaB an on?

— 261 —



Pemenne

Ha pucynxe pasmepsl LucTepHH CHAbHO npeyseianygHn, Cocyxn
Ao/keH ObITh BHIUEe H IHPpe OCHKHOBEHHOTO BeAPa TOJbKO
B f/ 3300=14,9, xkpyraum cyetom B 15 pa3. Ecau suicora u
IMpHHa HOpManbHOTO Beapa 30 ¢, TO I/ BMELIEHHs BCed BOMHI,
BHIIMBAEMOHl HaMH 3a LeEIyi0 XH3Hb, HOCTATOYHO Guilo GW Belpa
Buicotolo 4,5 # u Taxo#i xe mupuHot. Ha puc. 172 usoGpaxena
9Ta NOCYAMHA B NPaBHIBHOM MacuiTaGe.
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Puc. 172. To xe (cM. puc. 171) — npaBuibHOE H300paXeHHe,

Paccmm‘peﬂnue NPpHMEPH MOKAa3bIBAIOT, MeXAY INPOYHM, 4YTO
ﬂ306pame1-me CTATHCTHYECKHX YKces B BUae 06'beMHB X Tel He-
A0CTATOYHO HArNgAHO, HE NPOM3BOAHT TOr0 BHEYATACHHA, KaX0e
o6pyHo OxupaoT. CronbGuaThia JuaarpaMMbl B 3TOM OTHOLUCHHUH
HMEIOT HECOMHCHHOC MNPEHMYilleCTBO.

Ham HOpMadbHBIA Bec

Ecan mpunsith, 4YTO BCE 4Ye/lOBedeCKHe TeJla TeoMeTpHYe-
CKH moJOGHH (3TO BEpHO JMIIb B CPejHEM), TO MOXHO BHIYH-
CsiTh BeC JIomed N0 HX POCTYy (CPeXHHA pOCT 4YesoBeKa pa-
Bed 1,75 x, a cpenuuii Bec —65 x2). IMonyvaouueca npu Ta-
KHX pacyeTax pe3yAbTaTHl MOTYT MHOTHM {IOKA2aThCH HEOWH-
JAHHBIMH,
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TpegnonoxuM, 4ro Be Hibke cpesHero pocta Ha 10 cu. Kakod
BeC Te/a SIBASSTCS JAJA BAC HOPMa/IbHLIM?

B o6uxoge 4acTo pewaldT 3Ty 3a4ady TaK: CKHILBAOT ¢
HOPMaJbHOrO Beca Takoi mnpouedt, kaxof 10 c# cocrasas-
IOT OT HOPMaJBHOrO pocTa. B maHHOM ciyyae, Hanpumep, yMeHblua-
10T 65 x2 Ha 1%/, u nomyuennnili Bec — 62 x2 — cumraloT HOp-
ManbHBIM,

ATO HenpasuUIbHBIA pacuyer.

INpaBunbHbfl B2¢ MOMYYHTCH, €C/IH BHIYHC/IHTD €ro H3 NPONOPUHH

65:x=1,75%:1,653,

OTKyZa
X ==0K010 54 w2z,

Pa3uuia ¢ 06HYHO MOMy4yaeMbIM pPe3y/AbTATOM BeCbMa 3HAYH-
TenbHa — 8 we.

HaoGopor, ans yenoBeka, poct KoTtoporo Ha 10 cu Buie
CpejHero, HOpMa/bHLIA Bec BHYHC/ISETCS W3 MPONOPUMH

65:5==175%:1,85%,

U3 nee x==178 w2, T. e. na 13 xz Gonbuie cpegnero. Ara
npiubaBxa ropa3go 3HauUTe/bHEe, YeM OOBIYHO IYyMaloT.

-HecoMmuenno, 4T0 noxoOHbie PacyeThl, MPaBHILHO BHIMNOJIHEHHHIE,
JOMKHB HMETh HEMaJOBAWHOE 3HAaYeHHe B MENHUUMHCKOH NpaKTHKe
NpH ONpejeleHHH HOPMA/JbHOTO Beca, MPH HCYHC/IEHHH XO3H Je-
KapcTB H T. 1.

Benukanbl H Kapiauky

KakoBo e B TakoM cilydae NOMKHO ObITh OTHOLIEHHE MeXny
BECOM Be/MKaHA M Kapauka? MHOTUM, s yBepeH, NOKaxeTcs He-
NpasxonoAo6HeIM, 4TO Beaukad Moxer 6uith B 50 pa3 Tawxelnee
Kapauka. Mexay TeM K 9TOMY NPHBOIMT MPaBHIbHHIA reoMeTpu-
YECKHA pacyer.

OzaHuM u3 BHICOYAHIIHX BEJNKAHOB, CYI(ECTBOBAHHE KOTOPOro
XOpOLIO yZOCTOBepeHo, Ouin aBcTpuel Bunkenbmetiep B 278 cx
BLICOTHI; Ipyro#, ombsacen Kpay, Ow1 pocToM 275 cm;
Tpetifi, anrandannn O’Bpuk, 0 KOTOPOM pacckasbiBaid, YTO OH
3akypnsan TPYyGKY OT yauuHex cdouaped, mocturan 268 cx. Bee
OHH OBUIM Ha Llesbifi METP Bhille YeNOBEKa HOPMAJIbHOTO POCTa.
HanpoTuB, Kapauke JOCTHraloT BO B3POCJAOM COCTOSIHHH OKO-
no 75 cm—Ha MeTp HIKe HOpManbHoro pocra. Kakoso e
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OTHOIIeHHe OG'bEMa H Beca BeMuKaHa K OoObeMy H BeCy Kapmiuka?
Ono pasHo

275%:75%, wmwm  113:33=49,

3HayuT, BeMKaH paBeH 110 BeCcy MOYTH NOAYCOTHE KapJnkos!

A ecnn Beputs cooOuleHHID 06 apaGcko#t kapauue AruGe
poctoM B 38 c#, TO 9TO OTHOLIEHHE CTAaHET eL[e pa3uTe/bHee:
BHICOYAHIMA Be/lHKaH B CeMb pa3 BHIZ 9TOH Kap/iuuel M, cjleno-
parenbHo, Tikenee B 343 pasa. DBomee mocToBepHO cooGuienne
Bioddona, n3mepusuiero kapauka B 43 c# POCTOM: STOT Kapiuk
B 260 pa3 nerue Be/nHKaHa.

Teomerpus I'yanuBepa

Aprop «IlyremectBus I'yanmeepd» ¢ GoabwOH OCMOTPHTENb-
HOCTbIO M306eas OMAaCHOCTH 3amyTaThCs B IeIMETPHYECKHX OTHO-
menusx. Yuratenp nomuut, 6e3 COMHEHHS, 4TO B CTpaHe JIWJH-
myTOB HaumieMy (yTy COOTBeTCTBOBa/l XI0H#M, a B CTpaHe BEJHKa-
HOB, Hao6opor, niodMy — ¢yrt. Jpyrumu cioBaMH, y JHJIHOYTOB
BCe JIIONM, BCe BeUlH, BCe Ipou3BeaeHHs npupoxsl B 12 pas
MeHbllle HOPMA/NbHHX, ¥ BEJIHKAHOB — BO CTOJBKO Ke pa3 GoJsblie.
OTH Ha mepBHH B3IVIAX HPOCTHE OTHOLUIGHHH, OXHAKO, CHABHO Yyc-
JIOXHSUINCh, KOTJA NPHXONWIOCh pelllaThb BONPOCH BpOZEe Cile-
JAYIOIIHX:

1) Bo ckonbko pas I'ynnusep cbeman 3a oGenoM Gosbuie, YeM
JIMJTHIY TP

2) Bo ckompko pa3 I'ynnimsepy TpeGoBanoch Gonbllie CYKHA
Ha KOCTIOM, HEXSNH AMIMIyTam?

3) CKOMBKO BeCHJO SI6/I0KO CTPaHB BEJIHKAHOB?

Asrop «[lyreumiecTust» CnpaBAsica ¢ STHMH 3agavyaMu B GOJib-
LIMHCTBE CayyaeB Bnoide ycrmemHo. OH NMpaBHABHO paccyuTar,
4TO pa3 AWmMNyT pocromM Meublue I'yminsepa B 12 pas, 10 06beM
ero Tena Menbiie B 12X 12312, 1. e. B 1728 pa3; caenosa-
TeNbHO, A4 Haceimenus Tena [ymnusepa Hyxuo B 1728 pas
Gonbiile mHIM, YeM s awaunyTa. Y mul yutaeM B «[lyremrectsuny
Takoe omucanme obexa I'ysiinBepa:

«TpHcTa MOBapOB TOTOBHAM Js MeHS Kymanbe., Bokpyr moero
JoMa OBl TMOCTAB/IEHb /AN, TAe IPOMCXONHIA CTPAMHA H WUIH
nosapa co cBommu ceMmbsivu. Korma wactyman yac ofema, s Gpan
B pykm 20 ye/JoBeK MNPHCJAYTH H CTaBHI HX HAa CTOJ, a 4eJOBEK
100 npucayxusado ¢ mosia: OJHH N0JAaBaJAH KYyDlaHbe, OCTAJbHBIS
NpPHHOCHAN GOYOHKM C BHHOM H JAPYTHMH HamUTKaM# HA INECTax,
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H2pexilHyThX ¢ Mmredya Ha maeyo. CrosiBmine HaBepxy, 10 Mepe
HamoOHOCTH, TOAHMMAJH BCE 3TO HA CTOJ NPH MOMOWM BEPEBOK
H GJIKOB ...».

[pasuabHo paccuntan CBudT H KOJIHYECTBQ.MaTepuana Ha KO-
criom ['ymmmsepy. IloBepxHocth ero tena Gospile, yeM y JIHJM-
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Puc. 173. TlopTHBIE-THAHNYTH CHHUMAiOT MeEpKY
¢ I'ynnusepa.

nytoB, B 12 X 12=144 paza; BO CTONBKO Ke pa3 HYKHO eM¥y
6onpuie Matepnana, MOPTHHIX M T. 0. Bce 910 yureno Csudrom,
pacckasHBalOmMM OT uMeHu I'yanusepa, 4to K HeMy «Obuio mpu-
romanauposaHo 300 noptHHX-mmmnyToB (puc. 173) ¢ Hakasom
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CUIMTh [OJIIYI0 TApy M1aThdl MO MeCTHHM o6pa3uam». (CoemHocTs
pabotsl norpe6oBana ABOHHOIO KOJHIeCTBA MOPTHBIX.)

Hago6uocts npoM3BOAHTH MOZIOHBE pPacy2TH BO3HHKANA Y
Ceudra yyTh He HA Kawao# crpanuue. M, BooOuie rosops, 0i
BuimoAHsAn ux npasuasHo. Ecan y MMywxuna s «<Esrennn Onernses,
KaK yTBepJaeT NO3T, «BpeMs PacyucAeHO MO0 KaJeHZaplo», TO
B «IIyremecrsusx» CsBudra BCe pa3Meps COT/ZIACOBAHEI C MpPAaBH-
Jamu reomerpud. Jlnup u3penxa Haanexauud macuitaG He BbI-
JepxuABanca, OCOORHHO NMPM ONMMCAHMU CTPAHbl BEJHKAHOB. 3Jech
HHOTJA BCTPevalTCs OUUGKH.

«Omgud  pa3, — paccka3miBaer [yanmeBep, —c wHaMu OTIpa-
BIVIcA B CaX MPUABOPHHA Kapauk. Yayuus yHOGHHIA MOMEHT,
KOTZa s, MPOXaXuBasACh, OYYTHICA fI0J, OJAHMM H3 JepeBbes,
OH yXBaTWICH 3a BeTKY H BCTPAXHY/A ee Hax MoeH roJOBOH.
'pax a6n0x, BenmyuHO# Kawmoe ¢ XOpowiH# GOYOHOK, IIYMHO
MOCHIIAACA HAa 3eMII0; OXHO YHapWwio MeHd B CIHHY H cOWIO
C HOT...»

['ynnuezp 621aromosyyHo MOIHS/ACS HAa HOTH MOC/E STOTO yAapa.
OpHaKo JIETKO PacCYHTaTh, YTO yAAp OT majesusd nogo6Horo #6-
JoKa mo/mkeH Obil GHITh MOHCTHHE COKPYWIAIOUHA: B2ab A6/10KO
B 1728 pa3 Taxenee Hawero, T, e. BecoM B 80 x2, o6pywnnocs
¢ 12-gpaTHoO# BHLICOTH. OHeprus ymapa HZOMKHAa Ghila MNPEBOCXO-
auth B 20000 pa3 sHepruio mameHus OGHLIKHOBEHHOro siGiOKa H
Morjia On CpPaBHMTBbCA pasBe JHilb C 9HepPrHell aprHIIepUHCKOro
cHapfna...

Haun6onpmyio ommbky monyctun Cudr B pacueTe MyCKy/Ib-
HOH CHJIH BE/HMKaHOB. Mu yxke BuEenan B mepBd# IiaBe, YTO MOLLb
KPYIHHX XHBOTHHX HE MPONOPLUOHAAbHAa X pa3mepaM. Ecam npu-
MeHHTb NpHBENEHHHE TaM coobpawenns k Bemukasam Ceudra, To
OKaxeTcs, YTO, XOTS MyCKYyJ/bHas cuia uX Ouia B 144 pasa Gonbiue
cunel T'ynnnBepa, Bec ux Tena Owin Gosnbe B 1728 pas. U ecan
FymmBep B cunax Guin MOZHATH He TO/MLKO BEC CBOEro cOGCTBEH-
HOTO Teja, HO H ellle NpPHMepHO Tako# ke Trpy3, TO BeJHKa-
HUl He B COCTOAHMH OwM Obl TIPEOROJETb Jawe rpy3a CBOEro
orpomsoro Tena. OHM JOMKHB OhIH OH  HENMONBHIKHO -1€XAaTh
Ha OXHOM MecTe, OeCCwIbHbHIE cHenaTh CKONbKO-HHOYIb 3Ha-
yuTe/nbHOE IBMAeHHe. Mx MoryuiecTBo, TaKk KapTHHHO OMHCaHHOE
y Csudra, MOrno sBHTbCA /JHUIb B PE3Y/bTaTe HENPABHJIBHOTO
noxcyera 1),

1) Cm. moapo6uo 06 sToM B «3aHumareabHOH Mexanrkey f. W, Ile-
peabMaHa,
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Mouemy nmeuib B 06Jaxa IJABAIOT B BO3AYyXe

«[lotoMy 4TO OHH Jnerue BO3XyXa»,— BOT OOMYHHIA OTBET,
KOTOPHi NpencTaBiadeTcs MHOTHM JO TOTO OECCIHOPHBIM, 4YTO He
OCTaBAfieT HHKAaKHX MOBOAOB K comHenuio. Ho Takoe o6mbache-
HHE NPH €ro NOXKymaloumie# NpOCTOTE COBEPIIEHHO OMIMGOUHO.
I'bMHKH HE TOJIBKO He JIerye BO3AYXa, HO OHH TSKEJEe ero B COTHH,
Ja¥e THCAYA pas.

Yro Takoe «meiMHKa»? Menpualiive YacTHUH PAa3/HYHBIX TH-
WEJIHIX Tel. OCKOJKH KaMHf WIM CTeK/a, KPYIOHHKH Yriasi, Ie-
peBa, MeTa/lIOB, BOJIOKHa TKaHeft u T. nm. Pa3Be Bce atu Mare-
puans nerye Bo3pyxa? Ilpoctas crmpaska B TaGauue yaAe/b-
HHIX BECOB YOeZHT Bac, 4TO KaXJAHH M3 HHX JIHOO B HECKOJBKO
pa3s Tdxenee BOJb, JAHGO Jerde ee Bcero B 2—3 pasa. A Boja
TAXeNee Bo3Xyxa pa3 B 800; cnenoBaTenbHO, MBUIMHKH TshKelee
€ro B HECKONBKO COT, €C/IM He THCAY pa3. Temeps ouesHzHa Bes
Heco06pa3HOCTb XOASYEero B3IVIANAa HAa NMPHYHHY IVIaBAHUS MbUIHHOK
B BO3ZLYXe.

Kaxosa we ucrnHHag npuunsa? [Ipexue Bcero namo 3aMeTHTb,
4TO OGHYHO MH HENPaBWIBLHO MNpelcTaBrdeM cebe caMmoOe BIEHHE,
paccMaTpuBasi €r0 Kak miaaBaHue. [InaBalor —B Bo3zyxe (wim
KHIKOCTH) — TOJIKO TakHe Teja, BeC KOTOPHIX He MpeBhiliaer
Beca paBHoro o0beMa Bo3zyxa (uam wuakoctH). ITeuHHKHE XKe
NPSBHINAIOT ITOT BEC BO MHOTO Pa3; MOITOMY MAaBaTh B BO3-
Ayxe oun He MOryT. OdM M He MIABAOT, @ MapdaT, T. €. Mex-
JeHHO OTYCKAaIOTCH, 3a/ep)KHBaeMble B CBOEM IMAJeHHH CORPOTHB-
JenueM Bo3xyxa. [lamaioiasd NBUIMHKA JOMKHA TPOJIOXKHTh cefe
nyTb MeXAy 4YacTHIAMH BO3JAyXa, PacTajkuBas HX WIH YyBie-
xas ¢ coGo#t. Ha To m mpyroe pacxomyercsi SHeprus NaJeHusd.
Pacxox Tem 3HauuTenbHee, yeM GOJblle NMOBEPXHOCTh Tena (TOY-
Hee — IVIOUIAXb MONMEePEYHOTO CeYeHHs) MO CPaBHEHHIO C Be-
coM. [lpu mameHuu KPYMHEIX, MAacCHBHHX TeJ MHL HE 3aMeyaeM
aamMep/siomero JedcTBHA CONPOTHBAEHHA BO3AyXa, TaK Kak
X Bec 3HauWTeNbHO mnpeo6najaeT Hax npoTHBOAeHCTBYlOuIEH
CHJIOH.

Ho nocMoTpHM, YTO MPOMCXOZUT NpPH yMeHbileHHH Tesa. I'eo-
MeTpus IOMOXeT Ham pasoGparbes B 9ToM. Herpymuo cooSpasurts,
4TO C yMeHblleHHeM o0GbeMa Telda BeC YMEHbUIAeTCH TLOpasfo
Gonmblie, 4YeM IUIOMIAAb MONEPeYHOro CeyeHHs: yMeHbleHHe Beca
MPONOPIUMOHANBHO TPeThell CTenmeHH JMHEHHOTO COKpaLlenHd,
a ocnaGneHHe COMPOTUBJIEHHS TPONOPLHOHANBHO IGBEPXHOCTH, T. €.
BTOpOH CTeNeHH THHEHHOTO YMeHbIIEHHH.
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Kakoe 3to umeer 3HaueHHMe B HamieM cJydYae, sicHO H3 cJe-
Idylouero npumepa. BosbmeM kpoxerubld map auametpoM B 10 cu
H KDOLIEYHHH HIapHK H3 TOr0 Xe MarepHata guameTpom B 1 arm.
OrhHomcnye ux JHHeHHBHIX pa3mepoB pasHo 100, motomy yto 10 cm
6oabiie oavoro mmwutuMerpa B 100 pas. Manenpxnit mapux nerue
kpynsoro B 100% pa3, T. e. B MH/JIHOH pa3; CONPOTHB/IEHHE XKe,
BCTpEYaeMOe HM MpPH [ABIXEHHM B BO3AyXe, cjaabee TONBKO B
1002 pa3, T. e. B jecaATh THCAY pa3. JIcHO, 3TO Manesbkuil
LIapHK RO/DKEH [anath MelesHee kpymxoro. Kopode rosops,
OPHYMHOH TOrO, YTO NBUIMHKH [Jepwarcs B BO3AYyXe, ABAACTCH HX
«MapyCHOCTb», OOYCJOBIEHHAs MadbIMH Dpa3MepaMH, a BO3CE He
TO, 4TO Onu Gyxro Ol srerde Bo3Aayxa. Bonsimas xamenbxa pamsy-
com 0,001 mm nagaer B BO3JyXe pPaBHOMEDPHO CO CKOPOCTHIO
0,1 mm B ceKynay, NOCTATOYHO HHYTOXKHOTO, HEY/JIOBUMOLD A/
HaC TEeYeHWs BO3JyXa, 4YTOOH IOMEIaTh TAaKOMY MEIJIEHHOMY
AaIeHHIO. -~

Bor noyemy B KOMHAaTe, IZle MHOTO XOHST, NLUIH OC2WIAETCH
MeHbIlIe, YeM B HEXH/IbIX [OMELICHHSX, M JHEM MeHbuie, 4YeM
HOYBID, XOTfl, Ka3aloch OH, J[JO/MKHO HPOHCXORUTH O0BpaTHOE:
OCAXKIECHHI0 MEIIAIOT BO3HMKAIOLNE B BO3JYXe BHXPEBHE TeYenHsd,
KOTOPHX OOHLIYHO MOYTH He GHBAET B CHOKOHHOM BO3AyXE MAJIO
MOCELaeMRIX ToMeleHui.

Ecan kamensnift KyOHK B 1 c# BHCOTOIO pasgpoGHTB Ha Ky-
6uveckue muiuHkH BecoTol B 0,0001 ax, TO O6Gmias mosepx-
HOCTb TOX ke Macchl Kamud yeennuntcs B 10 000 pas m BO CTOAB-
KO e pa3 BO3pacTeT CONPOTHBJEHHE BO3JYyXa €€ MBHKEHHIO.
IToiinHKA Hepenxo NOCTHFAIOT HMEHHO TaKHX PasMepoB, W HOHST-
HO, YTO CHJIbHO. BO3pOCIIee COMPOTHBJEHHE BO3AYXa COBEPILEHHO
MEHsSieT KapTHHy NaneHus.

[To Toi#l e npuYHHE <IIaBAIOT» B Bo3Ayxe o6naka. JasHo
OTBEPrHYT yCTapenbl B3risix, GyATo 00naKa COCTOSIT M3 BOUSIHHX
NY3LIPbKOB, HANONHEHHHX BOXAHHM mapoM. (OO6naka — cKomiesne
OFPOMHOT0 MHOECTBA Ype3BHYAlHO MeJKHX, HO CIVIOIIHBIX BOXf-
X ObiiHOK. [TeIMHKEM 3TH, XOT® THwelee Bo3zyxa pa3 B 800,
BCE K€ II0YTH He MAajaloT; OHM OMyCKaloTCs C e4Ba 3amer-
Hoo ckopocthio. CwiabHo 3aMeseHHOe nameHHe OOBICHMETCH,
KaK # AAf [OBUIMHOK, OIPOMHOH HX MOBEPXHOCTBIO MO CPABHEHHIO
€ BECOM.

Campiff cnabuifi BOCXONSIIMH HOTOK BO3AyXa cnocoOeH Mo-
STOMY He TOJAbKO IMpPEKPaTHTb Kpaiue MeljeHHOe HaneHue obJia-
KO3, NMORAEp:KHBad HMX HAa OMNPENENICHHOM ypOBHE, HO H MOAHATDH
HX BBepX.
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FnaBHas npuumna, o6GYC/IOBAMBAIONIAA BCe TH SBTEHHS, —
NPHCYTCTBHE BO3AYXa: B NYCTOTE H NBUIHHKA H oOsaxa (ecin Oul
MOI/IH CYIIECTBORATh) Majaiu OW CTONb e CTPEMHTENbHO, Kak
H THOXelbie KaMHH,

Hammume no6aBisiTh, 4TO MeNJIeHHOe MAJEHHE YeJOBeKa C ma-
pamoToM (OKOMO S Jt/cex) MpUHALIEKHT K SIBNEHHAM MOXOGHOrO
we mopan<a.




TJIABA JIBEHANIIATAS
FEOMETPHYECKASl 3KOHOM#Hs

Kak Ilaxom moxymaa 3emaio

(B3amaua JibBa Toacrtoro)

aTy r71aBy, HeOOLIYHOE Ha3BaHHE KOTOPOH CTaHET MOHATHO YUTa-
TeMI0 M3 AaabHeHiero, HayHeM OTPHIBKOM H3 OOLEH3BECTHOrO
pacckasa JI. H. Toncroro «MHOrQ /im 4e/n0BeKY 3eMIH HYWHO».

«— A nena kaxas Gyzer? — rosoput [laxom.

«— llena y nac oana: 1000 py6. 3a nmenb.

«He mnossin IMaxom,

« — Kaxas xe 910 Mepa — menb? Cko/bkO B Hell HmecsiTHH
6yzer?

¢« — Mnl 9T0rO, — rOBOPHT, — HEe yMeeM CYITaTh. A Mu 3a
JeHb MpojaeM; CKOJbKO OGofIemb B JeHb, TO M TBOE, a lieHa
1000 py6.

«¥Ymusnica ITaxom.

«— Jla BeIb 9TO, — rOBOPHT, — B JAeHb OGOHTH 3eMIH MHOrO
Gyner.

«3acMesicd  CTaplLIHHA,

«— Bca TBoOA, ~—rosopur. — TonbKO OXUH YroBop, ec/H
Ha3aj He MNpuIelb B HEHb K TOMYy MeCTYy, C KaKOro BO3bMelibcd,
OpOIaTH TBOH JNEHBTH,
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« — A xak xe, — rosoput ITaxom, — oT™MeTHTb, re 1 npoiay?

«— A MH cTaHeM Ha MecTO, TAe TH 061106yellb; Mbl CTOATh
6ynmeM, a TH HAM, Henail Kpyr, a ¢ co6oft ckpeGKy BO3bMH H,
rie HafoOHO, 3aMeyalf, Ha yriax fMKM poOH, HepHHYKH KJajun;
NOTOM ¢ SMKH Ha sMKy nayrom mpolimem. Kako# xosemb xpyr
3a0Hpaif, TONbKO JO 3aX0Ja COJHIA NPHXONH K TOMY MeECTy, ¢
Kakoro Basicsa. Urto oGoiimeuib, BCEe TBOE,

«Pasomnnce Gamknpuw. OGewanuch 3aBTpa HA 30pbKe CO-
6paTthcsl, KO COMHLIA HA MECTO BHIEXaThy».

«Tlpuexamn B cTenb, 3aps 3anumaercs. Ilomomren crapuinHa
k [laxomy, mokasan pyko#.

« — Bor, — roBoput, — BCe Halle, 4YTO I/a30M OKHHELIb,
Bui6upait n106y1o.

«Caa/1  CTapuMHa WIANKy JHUCHIO, NMOCTABHJA Ha 3eMJIO,

« — Bor, — rosoput, — Metka Gyxer. Orcioaa mozw, cioxa
npuxogu. Yro oGoilnems, Bce TBOE GynerT.

«Tonbko 6pHI3nyNO H3-3a Kpas conHue, BCkuuya ITaxom ckpebky
Ha IVIEYO M MOlIe] B CTelb.

«OTromen ¢ BepcTy, OCTaHOBWJACH, BHIpH siMKY. [Tomren pass-
me. Oromen euge, BHPHU elle APYTYIO SMKY.

«Bepct 5 mpomen. B3rafdyn Ha COMHHIIKO, — YyXe BpeMd
06 3saBtpake. ,OnHa ynpskka mpouuia, — xymaet ITaxom. — A ux
YyeThipe BO JHIO, paHo elue 3asopaunsath. [a# npoiny euie Bepct
NATOK, TOTAA BJIeBOo 3arubatb Hayny“. [lomen eure HampsiMHK.
»Hy,—nymaer, B 3Ty CTOPOHY JOBOJBHO 3aGpajl; HaJO 3aru6GaTh“.
OcTaHoBHJICS, BHPHLI SIMKY MOOOJBINE M 3arHy/l KPYTO BIEBO.

«IIpomen eme u MO 3TOH CTOpPOHE MHOrO; 3arHy/i BTOPOH
yron. Orasnynca ITaxoM Ha mmxan (6yropok): or Temia 3aTy-
MaHWICH, @ CKBO3b Mapy 4YyTb BHEHEIOTHCH JIOZH Ha IIHXaHe.
»Hy, — ZymaeTr, — AJIMHHH CTOPOHH B3fJ, HaZ0 STy MOKOpoYe
B3atb*. [Jomen  Tperbio  crtopony. Ilocmorpen Ha coumu-
Ie, — YK OHO K MOJAHUKY MOINXONHT, a IO TpeTbeHl CTOpOHe
Bcero BepcTH ABe mpomen. M no mecta Bce Te ke mepct 15.
»HeT, — mymaer, — X0Tb KpHBasg Jaya GyNeT, a HajO TNPIMHKOM
nocneBaTth“,

«Boippin [laxom mnockope: sMKY M MOBSpHYN DPSMHKOM K
nInXaHy.

«HMner ITaxoM mpAMo Ha WIMXaH, H TAXKENIO0 YK €My CTalo.
OTZOXHYTb XO4eTCH, a HeJb3fd, — He NOCHeelb JOKTH XO 3aKara.
A conHue yX HeJaleKko OT Kpas.
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«Hger Ttak [laxom; Tpymso emy, a Bce nmpuGasnsier jga npu-
Gasasiet miary. Llen, men — Bce elue nanexo; moGexan phchio . ..
Bexnr Ilaxom, py6axa M MOPTKH OT IOTa K TNy JHIHYT, BO PTY
nepecoxo. B rpyam Kak Mexa kyauedHble pasgyBalOTCd, a CepAue
MO/IOTKOM ObeT.

d
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7 2 ¥ W ,!;
s SRt

Puc. 174. «bexur IlaxoM u3 mociensux CHA, a
COJHIE YX K Kpal0 IOXXOLHUTY,

«Bexur [TaxoM W3 mocnegHux cuna, a COMHUR YX K Kpaw
nonxoxuT. BoT-BOT 3akathBaThes craueT (puc. 174).

«Connue 61M3KO, D2 W MeCTO YK BOBCE Hejaneko. Bumuar
LIALKY JAHCBI0 HA 3eMJe M CTApLIHHY, KaK OH HAa 3eMI1€ CHIHT.

— 272 —



«Barnanyn [Taxow #a convue, a OHO 10 3eémiad Jgomuio, ywe
KPAaeukoM 3axoauTb crano. Hamman us nocnennux cun [laxowm,
HaxyJcsi, B3Gewan Ha wiuxad. Buant — wanka. [Toaxocumcs Horu,
¥ ynan OH Harnepex pykamu, OO WANOKH A0OCTall.

« — Ail, Momogeul! -— 3akpuyasn CTaplIMHA. — MHOTO  3eMJIH
3aBnajen,

«ITon6exan paGOTHHK, XOTeN MOJHATL €ro, a y HEro H3o pTa
KPOBb TeyeT, W OH MEPTBHIH JIEXHT...».

3anava JInea Toacrtoro

OtBreyeMcst OT MpayHOH pa3BA3KH ITOH MCTOPHH H OCTAHO-
BHMCl Ha ee reometTpuyeckoH cropoHe. MOXHO JiH YCTaHOBHTD IO
JaHHHIM, pacCesiHHBIM B 3TOM pacckase, CKOJMLKO I[pHMEpHO aecd-
THH 3eman oGowen [laxom? 3agava —Ha mepBL B3arIad Kak
OyATO HEBBLIMONHAMAs — pELIaeTcsl, OJHAKO, KOBOJIBHO MPOCTO.

Pemenne

BuumaTenbHO mepeunTHIBasg pacckas M H3BIeKasds M3 HEro BCe
reOMeTpHYECKHEe YKa3aHHs, HEeTPyNHO y6emuThbCs, YTO MOTYYEHHBIX
HAaHHBIX BIIOJIHE HOCTATOYHO JJIS HCYEPMLIBAIOLIETO OTBETa Ha
nocrasiedHslii Bompoc. MOXHO Jaxwe HauyepTHTb MaH 0GOHmeH-
doro [laxomoM 3eMeJbHOTO Yy4acTka.

[Tpexne Bcero H3 pacckasa sicHo, 4to [Taxom Gewan mo cTo-
ponam vernipexyronbhuxa. O mepsoft cropeHe ero uuTae:

«Bepcm nsamy npowex. . .[Ipoddy ewe sepcm nsamor; mozda
84280 3az2ubams. . .»

3HaynT, NMepBas CTOPOHA YETHIPEXYTrOJbHUKA HMeNa B JIUHY
okono 10 Bepcr.

O Bropo#i CcTOpOHe, cocTaBifiOled npsMof yron ¢ mnepsoH,
YAC/AeHHbIX YKa3aHu#l B pacckase He coobiaercs.

IinHa tpetbelt CTOPOHH — OYEBHAHO, MEPHEHIUKYIAPHOH KO
8TOPOH — ykasaHa B pacckase mnpsavo: «/lo mpemsed cmopoHe
8cez0 sepcmol 08e  npoulens.

Henocpeacrsenno nana u AiaumHa d4eTsepTodl cTOpoHH: ¢/0
mecma 8ce me dce sepem 15» 1),

[To 9THM JaHHHIM MH H MOXEM HaYepTHTh MIaH O0GOHAERHOro
[Taxomom yuacrka (puc. 175). B nonydeHHoM dYeTHpexyro/inbuuke
ABCD ctoposa AB==10 Bepcram; CD=2 BepctaM; AD =15

) 3peck HemMOHATHO, OAHAKO, Kak Mor [laxoM ¢ Takoro paccTosHua
pasiauyath miojel Ha mIMXaHe.
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sepctam; yranl B u C —npsavuie. JJiudy X densBecTHo#t cTOpO-
Hol BC HeTpyZHO BLIMHC/JUTb, €CIH MpoBecTd u3 [ nepneHmuxy-
asp DE k AB (puc. 176). Torma B mpsIMOYro/bHOM TPEYroJib-
Hiuke AED nam wussectHnl kater AE=—=8 BepcraM u rumore-
vysa AD=—=15 Bepcram, HeusBecTufi karer ED=
=)/152 —82=13 Bepcram.

Hrak, BTOpas ctopowa HMena B miudy oxono 13 sepcr. Oue:
BuaHO, [lTaxoM ommubcs, cyuTasg BTOPYI CTOPOHY KOpoue nepBoH.

A
5
10 \
*.D
2
——
8 X
Puc, 175, Mapwpyr [axoma. Puc. 176. YTounenue mapupyTta

Kax Bumnte, MOXHO XOBOIBHO TOYHO HAYEPTUTh I[LIAH TOTO
ydactka, koTopu# oGexan [laxom., Hecomuenno, JI. H. Toacroit
HMel mepej ra3aMu 4yepTex HanoxoGue puc. 175, korza nmcan
cBOH pacckas,

Tenepb nerko BLYMCAHTD ¥ maoOwWAAb Tpaneumdn ABCD, co-
crosigelt u3 npamoyronbuuka EBCD u npsSiMOYTO/bHOTO TPeyroib-
HHKka AED. Oaa pasHa

2X13 44X 8 X 13=T8 k5. nepcram,

Buiuncienne no ¢opMyne Tpaneuud Aan0 Obl, KOHEYHO, TOT
&Ke pesyibTaT:

AB+CD>< BC_1°+2><13__78 KB, BepcCT,

Mu yssann, gro [Taxom o6ewan OOMIMPHHIA YYacTOK IIO-
manpio B 78 kB, Bepcr, uaw oxono 8000 mecarun., Hecsatnsa

obomiack emy B 12 -;- Komneex,
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Tpamenns @an HPSIMOYTOJbHUK
3anxaua

B pokosoil ansi ¢Boe#t wn3un aetb Taxom npomen 10413 4=
-+ 2-}15=40 sepcr, uaa mo croposam Ttpaneuuu. Ero mep-
BOHAya/bHHIM HaMepeHnyeM GbII0O HTTH MO CTOPOHAM MPSAMOYTO/b-
HHKa; Tpaneluus Xe MnoJAyyuaach CiayyaHHo, B pe3y/bTaTe MA0Xoro
pacuera. MutepecHo onpemenuTb: BHrajan JH OH HWIH IIporajgani
OT TOrO, YTO Y4YaCTOK €ro OKa3ajcs He NPAMOYTOJbHHKOM, a Tpa-
neuued? B kakoM ciyyae momkeH OH Oull NONyYuTh GOMBHIYIO
MI0Aab 3eMJH?

Pemenue

[Mpsivoyronbuukos ¢ o6BoxoM B 40 BepcT MOXeT ObITh OYeHb
MHQrO, W KaxIbif uMeer APYryld miowans, BoT paa mpHMepos:

14 % 6 =284 kB. BepcT
13 X7=91 » >
12X 8=96 » »
11X9=99 » »

Mul BHAUM, YTO y BCex 9THX QHUryp OpPH OJHOM H TOM Ke
nepumerpe B 40 BepcT mmomanb Gosnbuie, 4eM y HameH Tparne-
und. OnHako BO3MOXHH H TaKHe MPAMOYTONbHHKH C MEPHMETPOM
B 40 BepcT, mIowagp KOTOPHIX MeHblIE, YeM Y Tpaneuud:

18 XX 2=36 kB, Bepcr
19 1==19 » »

1 1 3
19§-><-2—=9j4—) >

CrenosaTe/bHO, Ha BOMNPOC 3aJayd HeAb3s [aTh ONpejeseH-
HOro orBera. ECTb APAMOYTOJbHHKH C GOJbIICI0 MJIOLIAJbI0, YeM
Tpameuys, HO ecTh H C MeHbIel), NPH OXHOM H TOM e OOBOZE.
3ato MOXHO JaTb BHO/MHE ONPENENEHHHH OTBET HA BOMPOC: Kakas
M3 BCEX MPAMOYro/bHHX GHIyp C 3aja4HLIM MEPUMETPOM 3aKJIO-
yaeT camyio Gonpmylo miouaas? CpaBHHBAsA HAlIM [PAMOYTO/b-
HUKH, MBl 3aMeyaeM, YTO 4YeM MeHbllle pasHHLUA B JJIHHE CTODOH,
TeM IJIOWaAb NpaMoyroibhuka 6odpuie. EctecTBeHHO 3akmiounts,
YTO KOrja 3TOH pasHuUbl He OyAeT BOBce, T. €. KOrja MpsMo-
YTOJBHHK MpPEBPATHTCA B KBAaApaT, miow@ans GHUTypsl JOCTHrHET
Hanbonpme# BemmuuHel, Oda Gyner passa Ttorma 10X 10=
=100 kB, Bepcr. JIerko BUAETH, YTO STOT KBAAPAT AEHCTBHTEAbHO
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APEBOCXOMUT MO MIIOWAafH MoGO# MpAMOYTOJBHHK OJHHAKOBOTO ¢
HuM mepumerpa. [TaxoMy c/ezoBaso WTTH MO CTOPOHaM KBazparta,
yTOGHl MOMy4YHTh Y4acTOK HauOO/bIIeH MIOUAJR, — HA 22 KB..
BepCcTH 60Jibllle, YeM OH yCIe] OXBAaTHTb.

3ameuarejbHoe CBOWCTBO KBajapara

SaMeuaTenbHoe  CBOHCTBO KBaJpaTa — 3aK/MIO4aTh B CBOMX
rpaHuuax HanGo/blIYI0 MVIOUALs MO CPABHEHHIO CO BCEMH APYTHMH
NPAMOYTONBHHKAMH TOTO Xe [MepPHMeTpPa — MHOTHM HE H3BECTHO.
[puBexeM MO3TOMY CTPOroe AOKA3aTeNbCTBO STOFO MOJOKEHHS,

OGo3nauuM nepumeTp OpaMoyronbHOH ¢urypn yepes P. Ecau
B3ATh KBaJpaT C TaKHM MEPHMETPOM, TO KaxJag CTOPOHA ero

P
HOMKHA PABHATBCA - Hokaxem, 4TO, YKOpauhBas# OAHy €ro

CTOPOHY Ha KaKylO-HHOYAb BeIHYMHY b [npu TaKOM iKe yIJIuHe-
HHH CMEXHOH CTOPOHBI, MB MOJIY4HM HPSIMOYTG/AbHHK OJHHAKOBOTO C
HHM NepHMeTpa, HO MeHblre#t mowann. [pyrumu C10BaMH, TOKAaXeEM,

P\2 pP P
YTO IJIOUAAb (T) kBajgparta GoJsblue mlomazm( T b) (T —]—- b)
AIpAMOYTO/IbHHKA:

()>(F=0)(5+e)

2.
Tak kax npaBast CTOpOHa 3TOTO HePaBEHCTBA PaBHA (T) — b2,
TO BCE BHIPAXEHHE MMPUHHMAET BHX

0>—b um 52>0.

Ho mocnepHee HepaBeHCTBO OYEBHIHO: KBAaApaT BCAKOTO KOJH-
4yecTBa, MOJANKHTENBHOTO WIH OTpUuaTeab:ioro, Govibme 0. Chexo-
BaTe/bHO, CHPABEJIMBO W IePBOHAYA/IbHOE HEPABEHCTBO, KOTOPOE
NpHBEJO HAC K 9TOMY.

HMrak, kBagpar uveeT HanGO/IbIIyI0 MIOLAAb M3 BCEX Mps-
MOYTOJIbHHKOB C TaKHM ke NepHMETPOM.

Orcioma crepyeT, MeIy MNpOYMM, H TO, YTO U3 BCEX NPAMO-
yrofbHbIX (HrYyp C ONMHAKOBBIMHM [UIOLIANAMH KBagpaT HMeer
HauMeHbWHH mepumerp. B atoM MoxHOo yGeautbes cie-
oyiouHM paccyxae:dueM. JlomycTHM, 4TO 9TO He BEPHO H YTO
CYILeCTBYeT TaKOH mpaAMOyronbynk A, KOTOpHHA @pH paBHOH C
KBaZpaToM B miowaxn uMeeT [EepHMETP MeHbLUHH, YeM Y Hero.
Toraa, HayeptHB kBazpaT C TOro xe mMepuMeTpa, KaK y mpsiMo-
Yro/lbHUKa A, MH NOJy4uM KBaupat, uMelowui GOMbIIYIO IVI0LIALb,
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yem y A, u, ciaenosaTesbHO, OGOAbIIYIO, 4YeM y KBaxpata B.
Yro xe y Hac Buuio? Yto xBampat C HMeeT INEepPHMETP MeHb-
muiA, yem ksaapart B, a miomans Gonburyio, Yem oH. IT0, Oue-
BHIHO, H2BO3MOXHO: pa3 cropoHa kBagpata C MeHblie, 4em
cTOpoda kBazpata B, TO H miowlaJfb JOMKHA OLITh MeHbLIE.
3HauuT, HeMb3s ObUIO JOMyCTUTh CYLIECTBOBAHHE IIPAMOYTOJ/Ib-
HHKa A, KOTOPHH IpH OJMHAKOBOH IVIOLAAM WMEET [epHMETp
MeHbIN#, YeM y kBajgpara. Jpyrumu ciaoBamu, M3 BCeX IpPSAMO-
YrOMbHHKO3 € OXMHAKOBOH MJIOMIAAbI0 HAHMEHbIIMH MEPHMETP
HMeeT KBajpar.

3HaXOMCTBO C STHMH CBOHCTBaMH KBajpara OOMOrao Ou
ITaxoMy npaBHABHO PACCYHTATH CBOH CHAH H MOAYYHTb MPSMO-
yronbHbli yyacTok HanGo/bliedt miowanu. 3Hast, 4TO OH MOXET
npo#iTi B jgeHb 6e3 HampskeHnus, ckaxeMm, 36 BepcT, OH mOWISA
Ou MO rpaHuue KBaapaTa coO CTOPOHO0 9 BepcT M K Beuepy
6bi1 Obl OGnagatenem yyactka B 81 KB. BepCTy, — HAa 3 KB. BEpPCTH
Gonble, YeM OH MOJAYYHWT CO CMEPTEIbHHM HANPSKEHHEM CHA.
H, HaoGopor, ecau Gbl OH Hamepen OTPaHUYHICH KaKOIO-HHGYHb
ONpeJ2/IeHHOI0 IVIOWIANbI0 MPSIMOYTONbLHOTO Y4YacTKa, HampuMep B
36 kB. BepcT, TO MOr OW JOCTHYb pe3yibTaTa C HaHMEeHbIIeH
3aTpaTof cHa, MO MO TIPAHHIE KBAajgpaTa, CTOPOHa KOTOPOro—
6 BepcrT.

Yua:Tku Apyro#t ¢opmbl

Ho, moxer 6unith, [Taxovy euie BuromHee Ou/I0 GH BHKPOHTH
cebe y4yacTOX BOBCe HS MNPAMOYTONbHOH (OPMH, a KakoH-HHOYHb
IpYyroi — 4eTHpPexXyroibHOH, TPEyroabHOH, NATHYroAbHOR M T, A.P

IT10T BOIPOC MOWET GHTH PaCCMOTPEH CTPOrO MaTeMaTHYECKH;
ONHAKO M3 OMACEeHHS YTOMHTh Hauiero JOGPOBOJBHOTO YHTATE/A
MH He CTaHeM BXOIHTh 3IeChb B 3TO PAaCCMOTPEHHE H MO3HAKO-
MHM €r0 TO/IBKO C Pe3y/IbTaTaMH.

MoxHo mOKa3aTh, BO-NEPBHX, YTO H3 8CeX HeMbipexyzonb-
HUKO8 C ONMHAKOBHIM MEPUMETPOM HAHOOJbLIYI0 IVIOLIANh HMEET
ksaxpat. [losToMy, ienad HMETh 4YETHPEXYTOJNBHHH Y4YacToK,
ITaxoM HHKaKMMH YXHIIPEHHSMH He MOr Obl oBmazeTb Gosee 4eM
100 xB. BepcTaMH (cuuTas, YTO MaKCHMAJbHHA JHeBHOH mnpoGer
ero— 40 Bepcr).

Bo-BTOpHIX, MOXHO AOKa3aTh, YTO KBaApaT uMeeT OGGabuiyio
WIouaAb, YeM BCAKHH TPeyrolbHHK PaBHOFO mepuMerpa. PasHo-
CTOpOHHYH TPEYroAbHHK TAKOFO 3Ke [epHMeTpa MMEeT CTOPOHY

40 Y3

—3-=13—31- BepcTaM, a maowans (mo dopmyre S=f—4— ,  THe
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S— naowank, a @-— CTOPOHA)
2.
%(%‘)) V3 =77 xB. Bepcr,

T. €. MeHblie Jawe, YeM Yy TOH Tpaneumi, koropyio [Taxom
obtomen. Jamme (cTp. 284) Oymer nokasaHo, YTO H3 Bcex
TPEYTOJIbHHKOB C PaBHLIMH IepPHMETPaMH pasHOCMOPOHHUYE 06na-
AaeT HauOOJbLICI) IVIOIAABIO. 3HAYHT, €CAH JaKe ITOT Hal-
GonbuIHiE TPEYroAbHHK HMeeT IVIOUWIafb, MEHBIUYIO IVIOLIaIu
KBajzpara, TO BCce MPOYHE TPEYTOJBHHKH TOTO Xe INepuMeTpa no
naomaan MeHbuie, YeM KBanxpar.

Ho ecan Gynem cpasaiBaTh IJIOW@nb KBaapaTa ¢ INVIOWIAAbIO
NATHYTOJNbHAKA, LIECTHYTOJAbHHKA M T. K. PaBHOTO IEPHMETPa,
TO 34eCh MEPBEHCTBO €ro MNpeKpauiaercs: MNpaBWIbHHH INsATH-
YTOJAbHHK 00jafaeT GOnbINel0 MIOWIAaxblo, MNPaBH/bHLIA IHECTH-
YrolbHUK — euie Gospuielo H T. A. Jlerko yGemuThCi B 9TOM
Ha OpHMepe IpaBHJbHOTO luecTHyroabHuka. [Ipu nepumerpe B
40 BEPCT €ro CTOpOHa ﬁé(.)., IOLIaAb (ﬂo (bopMy][e S=_332§.V__3_:)

paBHa

3 (40\2, /5

| = V3 ==115 KB, BepcT.

2\6

M36epn Ilaxom ana ceoero yyactka ¢opMy npaBHILHOTO

IIECTHYTOMbHHKA, OH MPH TOM e HAMPSKEeHHH CHA OBiIaxen Gu
miomanpio Ha 115—78, T. e. Ha 37 KkB. BepcT O6OAbILR, yYeM
B JeficTBUTENBHOCTH, W Ha 15 kB. BepcT Goibmie, YeM gan Gu
‘eMy KBazpaTHHH yyacTOK (HO J/id STOTO, KOHEYHO, NMPHILIOCH
Ol eMy NyCTHTbCH B NYTh C YIJIOMEPHHIM HHCTPYMEHTOM).

3anaua

M3 mectn crmyex caoxuTh GUrypy ¢ HauGosmbuIel mIowwanbio.

Pemenne

M3 wecTn cnHyek MOXHO COCTaBHTH JOBOJIBHO Pa3HOOGpas-
Hole  (HrypH: paBHOCTOPOHHHH TPEYTONbHHK, MPSAMOYrOJbHHK,
MHOXECTBO Napa/ieNorpaMMoB, LEAHH psj HENpaBHIbHEIX HAATH-
YTONIbHRKOB, PSJX HENPaBUIbHBIX WIECTHYTOJbHHKOB H, HaKOHell,
NPaBHJABHHIA 1IECTHYTONbHUK. 'eOMETp, He cpaBHHBadA MEXIYy CGC-
6olo miomaneft aTux ¢uryp, 3apaHee 3HaeT, kakag ¢urypa nmeer
HanbONBIIYIO IVIOWAAL: NPABUAbHLIA IECTHYIObHHH,
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®urypsl ¢ HanGOAbLUICI0 NJIOWAXBIO

MoxHO oKa3aTh CTPOTO TEOMETPHUYECKH, YTO ueM Goabuie
CTOPOH y MPABWJIBHOIO MHOTOYTOJABLHOTO Y4acTka, TeM OOabuIyIo
MIOWAAb 3aK/AIOYaeT OH NPH OXHOH H TOH ke JJ/IHHE TrpaHHll.
A camyio Goabuiyio TIOu{aZh HPH JAHHOM MEPHMETPE OXBaTHBAeT
okpyxHoctb., Ecan 6u ITaxom Gewan mo kpyry, T0, npofias Te
we 40 Bepcr, od noayyua O MIOLALb B

40\2 .
"(ﬁ) =127 «B. Bep:r.

Boabiieio MAOLIANbI0 MpH JAHHOM MEPHMETPE He MOMKeT
obnanate HHKakafs Jgpyras ¢urypa, 6e3pasangHO — npsAmMo-
JuHeldas WAM KPHUBOMHMHeHHAd.

Mu mossonuM cebe HECKOJBKO OCTAHOBHTBCA HA 3TOM YIH-
BUTENIBHOM  CBOMCTBE Kpyra 3akmoyaTb B CBOMX TpaHHI2X
66nbmiyio miowanb, ueM Beaxad Apyras ¢urypa noGo#t  ¢opum,
HMelouas TOT e nepumerp. MoxeTr OHTb, HEKOTOpHE YHTa-
TeNH TOMOBOMLTCTBYIOT Yy3HAaTh, KaKHM  CHOCO30OM  JIOKa3H-
BAIOT NOAOGHbe mosiowedus. [Ip4BOAMM Jajee AOKa3aTelbCTBO —
npasja, He BIOJHE CTPOTOe — STOTO CBOKCTBA Kpyra, HOKasarenb-
CTBO, TNPENIOWEHHOE MaTeMaTHKOM
flxosom Llrtefinepom. OHO NOBOJLHO 3
I/IMHHO, HO T€, KOMY OHO TiOKa-
WETCA YTOMHTEJbHHIM, MOTYT NpOINY-
TTUTh ero 6e3 ymep6a /if IMOHHMA-
HHA Ja/bHeHuero.

Hano nmoxasatb, uto ¢urypa,
uMeoLuas IpH JAHHOM IepHMeTpe
HanGoabWYI0 ILIOLAAb, €CTh KPYT.
[Ipexnae Bcero ycTaHOBHM, HTO
Hckomast  ¢urypa JomikHa  OHITb c
BHIYKJIO#, DTO 3HAUAT, YTO BesiKas
ee XOpAa JHO/MKHA MOJHOCTBIO pac- PHC. 177.  YcranasauBaew,
nonarathes BHyTpu (urypu. Ilyctp 410, durypa c  HauGoib-

meHd  NAOmMAZBI0  ROMKHA
y Hac umeercs ¢urypa AaBC (puc. 6uTh  BHTyKIOH,
177), uMelowias BHELIHIOWN XOPRY AB.
3amenum xyry @ nyrowo b, cuumerpuydoio ¢ Heio. OT Takoi 3a-
mennl nepumerp ¢uryput ABC He H3MEHHTCH, IUIOW{AXb Ke SIBHO
yBenuuuted. 3Hagut, QurypH Bpojde AaBC ne MOTYT GHTb TewH,
KOTOpPHE TMpH OAUHAKOBOM MEpPHMETPE 3aKJAI0YAIT HAHOO/BIIYIO
AnoWAb.
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WUrak, uckomas ¢urypa ectb durypa Boinyknasd. Hanee mul
MOXEM Hamepel YCTaHOBUTb ewWwEe W JAPYyroe CBOICTBO 3TOH
¢uryps: Bcsikas Xopha, KoTopas HeqHT [OMOJaM ee TNepuMerp,
paccekaer momosaM M ee miouaxe. I[lycts ¢urypa AMBN
(puc. 178) ectb ncxomas, u nyctb xopaa MN pmenur ee mnepumerp
nononaM. Hokaxem, uyro miaouiass AMN pasia miowazn MBN,
B camom jene, ecnn OBl Kakad-1u60 M3 3TUX yacTed Obia Mo
naomanu Gonbure apyro#t, Hampuvep AMN > MNB, To, mnepe-

rayB ¢urypy AMN no MN, Mu mo-
M ayunnn 6u urypy AMA'N, wio-
waap Kotopoit Goiblile, yeM y nepso-
8 Havanbiot ¢urypst AMBN, nepu-
METp e ONHHAKOB C Hel. 3HauHrT,
¢urypa AMBN, B Koropoit xopza,
paccekaiolias IepHMETP IOMoJjaM,
JeNHT IVIOANb Ha HepaBikle da-
CTH, He MOXeT OHTb HCKOMas
(T. e. He MOXeT HMeTb HaH G 0 b-
oy IWOMAaAb NPH JAHHOM MepH-
Puc. 178, Ecau xopaa neanr METPS):
TONOJIaM TIEPHMETP BBHIMYKJIOH [lpexxne yeM WTTH JAanee, n0O-
¢urypel ¢ HauGonbleH IIO- kawkeM ewle CACAYIOULYIO BCIIOMO-
IMajbI0,TO OHA PaCCeKACT 0= rarenpHyI0 TEOPEMY: M3 BCEX Tpe-
1oJaM H MAOMARE. JrONBHUKOB C JABYMS IaHHLIMH CTO-
poHaM# HAMGOJBWIYI0 IVIOWAZb HMEeT TOT, Yy KOTOPOro CTO-
pOHH 9TH 3aknyaloT npaMod yroa. Yro6w mokasath  sTO,
BCIIOMHHM TPHIOHOMETPHYECKOE BHIpAXEHHEe INVIOUaAH S TPeyrob-
HHKAa €O CTOPOHAMH @ H b H yriom C MeXAy HHMH:

4

N 3<”

1 .
S=TZ ab sin C.

Buipaxenne 910 6yner, O4YeBHZHO, HanGOAbIINM ([IPH HAHHHIX'
CTOpPOHAaX) Torxa, korxa sinC mnpuMeT HauGoJibliee 3HAYEHHE,
T. e. Gyzer pasen exmnnue. Ho yron, cunyc xoroporo pased 1,
ecTh npsamMo#t, 4TO W TpPeGOBaNOCh AOKA3aTh.

Tenepn MOXeM NIPHCTYNHTb K OCHOBHOH 3ajaue — K JOKa3ae
TEeNbCTBY TOTO, YTO M3 BCeX (Hryp C IepHMETPOM P HauGOIbLIYIO
mIouIab OrpaHHYNBaeT OKPYKHOCTb, UTOOW YGEAMTHCA B ITOM,
nonpoGyeM HONYyCTHTh CYILECTBOBaHHE HEKPYTOBOH  BHIMYKJIOH
¢urypst MANB (puc. 179), koropad o6Ginanaer STHM CBOHCTBOM.
[TpoBenem B Het xopmy MN, Iendiiyl0 mOmo/iaM ee NEPHMETP;
OHa K€, Mbl 3HaeM, pa3deNuT MOMoJMaM M Iowanb QHTYpPH,
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Iepernem nmonosuny MKN no nuann MN Tak, 4to0H OHa pace
nonoxunach cammerpuado (MK'N). 3amernM, uro durypa MNK'M
o0NlajaeT Tev iKe INepHMEeTpOM H TOI0 Xe IUIOU[afblo, 4TO H
nepBoxavanbyas urypa MKNM. Tax kak ayra MKN He ecthb
NOMYOKPYXHOCTb (MHAYe Heyero OO GH W JOKa3HBaTh), TO Ha
Hell HOMKHBI HAXOXHTbCH TAaKHEe TOYKH, M3 KOTOphIX oTpe3ok MN
BuleH He mox npsaMeiM yriaom. ITycte K — raxas touka, a K'—s
eft cummerpnuyHas, T. e. yrin K n K'—ne mnpambie, Paspsuras
(nnm cnpurast) croponn MK, KN, MK', NK', vul MOeM crenath
3aKJIIOYEHHHI MEXIY HUMH Yroi NpPSAMBIM M [OJAYyYMM TOrZA P aRe

Puc. 179. Jonyckaem cyme- Puc, 180. YcTanaBanBaeM, YTo U3

CTBOBAaHHE HEKPYrOBOH BBINYK- BCeX (HIYp C HaHHBIM IEepHMer-

nofi ¢urypbl ¢ nHanGonbmiet poM  HauGOAbIIY0 — NIOWAAb

IIOMIABIO, OrPaHHYHBAET OKPYKHOCTb.

HH e MPAMOYTOJIbHBE TPEYrOJAbHHKH. DTH TPEYTONBHHKH CJIOKHM
THIOTeHy3aMH, Kak Ha puc. 180, M NpHCOEAMHMM K HHM B COOT-
BETCTBYIOLIMX MeCTax 3alUITPUXOBaHHHE cermeHThl. [Tonyuum d¢n-
rypy M'KN'K’, ofnanaioufyio TeM xe NEpHMETPOM, YTO H MEPBO<
HayajlbHast, HO, OYEBHIHO, OO/BLIEI0 MAOWANBI0 (MOTOMY ITO
npaMoyronbHue Tpeyroibuaka M'KN' 1 M'K'N’ nvelot 66abmyio
nnomwans, yem Henpsmoyrosbinie MKN n MK'N). 3Hauut, Huka-
kadg HexkpyroBas ¢urypa He MoxeT 064amaTh MNpH HLAHHOM II€pPH-
Merpe HauGosipumel0 mwiomansio, M tonsko B cayyae kpyra MH
yKa3aHHHM CIoco6oM He Moriu OHl IOCTPOHTH GHIYpPY, HMEIOUIYIO
npH TOM Xe NepuMerpe em(e GOJbIIYI0 NAOUIAIb,

Bor kakuM paccyxaeHueM MOXHO AOKa3aTh, 4TO KpYr ecTh
¢urypa, obnamalouias NpH JAHHOM MepHMeTpe HauGO/bLICIO IJO-
HAabio.

Jlerko JZokasaTh CIpaBeIIMBOCTD H TaKOTO IIOIOXEHHR: H3
BceX ¢uryp paBHOH IVIOLIaZH KPYT HMMeeT HaHMeHbLIHH NEepHMeTp.
Jlas 9TOrO HyWHO NMPHMEHHTb K KDYTY Te pacCyxaeHud, KOTOpHe
MH paHbllie TIpWIOXHAH K kBampary (cm. crp. 276).
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I'so3an

3axaua

Kaxo#t rBo31p TpyZHee BHITALUTD — KPYIVIbf, KBaXPATHBIH
Wi TPEYro/bHuM, — ecit OHH 3a6HTH OJHHAKOBO T/AYOOKO H
HMEIOT OXMHAKOBYIO IVIOLIAAb TONEPEYHOTO CEeUEHHA?

Pemenue

ByneM ucxoautb M3 TOro, 4TO Kpemuye AEPWHTCA TOT IBO3.b,
KOTOPHI CONMPHKACAETCH € OKPYXAOLUIUM MaTepHasioM 1o 66nbuied
MOBEPXHOCTH. Y KAKOTO e M3 Hammux rsosieft 66/buias Goxosas
nosepxHOCTb? MH! yxe 3HaeM, 4TO NpPH PABHHX IVIOUANAX NEpH-
MeTp KBaZpaTa MeHbllIe IIEPHMETPa TPEYTO/bHHKA, & OKPYXKHOCTDb
MeHblle TepuMeTpa Ksadpata. Ecim cTopoHy kBagpara HpHHATD
8a eIMHHUY, TO BHIYHC/JAEHHWE HaeT IJf ITHX Tpex BeIHYHH 3Haye-
mns: 4,53, 4; 3,55. CienoBaTenbHO, Kpemye APYTHX HOMKEH
AEPIKATHCH TPEYTOJbHHHA IBO3Ib.

Taxux rsosjeit, ooHaKo, He H3rOTOBMAOT, MO KpaiHe#t Mepe
B npojaxe OHM He BCTpewaloTcd. IIpuunmna KpoeTcs, BepoOSITHO,
B TOM, YTO MOJOOHHE TBO3AH Jerde H3rnbaloTCH W JIOMaloTCA,

Teno nauboabuiero o6nema

CBoHCTBOM, CXOHHHIM CO CBOHACTBOM Kpyra, o6najaerT M 1Uapo-
Bas IOBEPXHOCTb: OHA HMeeT HauOo/buiuH oGbeM NPH HaHHOR
BenuyuHe moBepxHoctH. M HaoGopoT, H3 BCex Tesq OXHHAKOBOrO
of’beMa HaMMEHbUIYIO MOBEPXHOCTh HMeeT miap. JrH cBoficTBa He
JAHUIEHH 3HaYeHHs B npaktHueckofi xu3nH. llapooGpasuunit camo-
pap o6najaet MeHplllel MOBEPXHOCTHIO, YeM LHIHHADHYECKHH HIH
Kaxko#-mi60 wuHOH (pOopMH, BMeUIAIOIUA CTONBKO ke CTaKaHOB,
a TaK Kak TelO TepsieT TEMIOTY TOJNLKO C IIOBEPXHOCTH, TO
mapoo6pa3Huil caMoBap OCTHBAeT MelJeHHee, ueM BCAKHE Xpyro#
TOoro e oObeva. Hamporus, pesepByap rpainychuka OwicTpee
HarpeBaeTcsl M oOxAawmaercs (T. €. NPHHHMACT TeMmepaTypy
OKPYWAIWHUX NPeIMeTOB), KOTAA eMy NpuaaioT GopMy He LIapHKa,
a UWIHHADA.

IMo To#t xe npuynHe 3emHOH Iap, cocTosWUE M3 TBepAOH
000/109KH H A1pa, AOMKeH yMeHbuiaTbcs B o0beMe, T. €. CKH-
MaThbCsl, YMIOTHATBHCH, OT BCEeX NPHYHH, M3MeHsomux ¢opMy ero
MOBEPXHOCTH: €ro BHyTPEHHEMY COLepXHMOMY JOMKHO CTaHOBHTbCH
TeCHO BCHAKHH pa3, Korga HapyxHad ero c¢opma mperepnesaer

— 282 —



KaKoe-mm60 u3MeHeHHe, OTKJIOHAAChL OT Wapa. Bo3amoxHO, YTO 9TOT
reoMeTpHYeCKHi aKT HaXOAMTCA B CBA3H C 3eMJICTPACCHUAMH
H BOOOLIE ¢ TEKTOHHYECKHMH SBJICHHAMH; HO 00 STOM JO/JKHHI
NMeTh CYXIEeHHEe TeOJOrH,

INpousBenenne paBHBIX MHOXHUTeJeH

3apayn BpoIe TexX, KOTOPHMH MH cefiyaC 3aHUMATHCh, pac-
CMaTPUBAIOT BOMPOC CO CTOPOHH KaK OW 9KOHOMHYECKOH: npH
HOaHHOM 3aTpaTe cHA (HampuMep, npH nmpoxoxienun 40-BepCTHOro
NyTH), KaK HXOCTHTHYTb HaWBHrogHeftuiero pesyabrata (OXBaTHTh
nauGombunit ydacrok)? OTcCloza M 3arjiaBHe HaCTOSUIErO OTAea
9toit kunrd: «leoverpnyeckas sxoHomus». Ho 3910 — BOMBHOCTB
NOMy/pH3aTopa; B MaTeMaTHKe BONPOCH MOJKOGHOTO poja HOCAT
Ipyroe Ha3BaHWe: 3aJa4yH <HA MAKCUMyM H MuHumyM», OnH MoryT
O6uTh BecbMa PpasHOOGpasHHl IO CIOWEeTaM M 10 CTemeHH TPYy-
HOCTH. MHorHe paspemialoTcsi JMIUb NpHEMaMH BHCIueH Marema-
THKH; HO HE MAJO ecThb H TAKHX, A/ pelUIeHUs KOTOpHX AOCTa-
TOYHO CaMbiX 9JIeMeHTapHbiX cBegenu#i. B nanpueftmem Oyzxer
paccMOTpeH psAX MOXOGHHIX 3ajzad u3 00NacTH TeOMeTpHH, KOTO-
puie Mbl GyaeM pemiaTh, MO/Ab3yschb OLHHM JIIOGONHITHHIM CBOH-
CTBOM NPOU3BENCHHA PABHHIX MHOMHTeNeH.

Hast cnyyas aByX MHOXHTeneHt CBOMCTBO 3TO yxe 3HAKOMO
HaMm. Mul 3HaeM, YTOo mouiagp Ksagpara OGoJ/iblle, YeM INVIOLIAAb
BCAKOrO APSIMOYTOJbHHKA TAaKOro e nepumerpa. Ecnu mepesectn
3TO reoMeTpHYECKOE MOJOXEeHHe Ha A3bIK apHQMEeTHKH, OHO Oyner
O3HayaThb caenyiouiee: Korza TpeOyeTcs pa3OHTh YHCIO HAa JABE
TakHe 4acTH, 4ro6H Mpou3BedeHHe HX OHJIO HAaHOO/IBLIHM, TO
caenyet nenuth momonaM. Hampumep, #3 Bcex mpouaBeneHuit

13X 17, 16 X 14, 12X 18, 11X 19, 103X 20, 15X 15

M T. L., CyMMa MHOXHTeled KOTOpHX passa 30, HanGONBLIEM
6yaer 15X 15, naxe ec/n cpaBHHBaTh M NPOH3BEAEHHH APOCHLIX
qucen (141, X 15!, u 1. n.).

To ke cnpaBennuBo W IS NPOH3BENeHH# Tpex MHOWHUTENEH,
AMEIOUINX  [OCTOSIHHYIO CYMMy: TpOHM3BeJ€HHE HX JHOCTHraer
HAHGOMbLIEH BEMHYMHH, KOTAa MHOWHTEIN DaBHH MEXZY CO06OI0.
910 npsaMo BHTekaerT W3 npenbiayuiero, ITycTb Tpu MHOMHTENd
X, ¥, Z B CyMMe paBHH @:

x+y+z=a.
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Honyctuv, 4t0 X M y He pasHH Meway coGow. Ecmm save-
Xy
2

HEM KaXIBH M3 HHX MOJYCYMMOIO , TO CyMMa MHOXHTene#

He H3MEHHTCH:
x4 x4y
___2_—‘1.’-_1—._____2 _.]_z_____.x I y ! z2=—a.

Ho Tak kak cornacHo mpefbiiylieMy
(532) (52) > =
70 NpOM3BELEHHE TPeX MHOMHTenReH
(M) (H-_y) 2
<2 2
Gosbllie MPOU3BElEHHS XYZ:

(52) (%) e

Boobie, ecmn cpean MHwkHTened xyz ecTs XoTs OH jBa
HepaBHBIX, TO MOWHO BCerJa mojo6paTh YHCIa, KOTOpHE, HE H3-
MeHsis oOuielt cymmbl, naayT Go/bliiee NPOU3BENEHHE, YeM XyZ.
U Tonbko korza Bce TPH MHOXHTENId PaBHH, IPOH3BECTH Taxoi
sameHn Henb3s. CiemoBaTenbHo, npH x -+ y-}-2==a nponasene-
Hue xyz GydeT HanOGOMBUIMM TOrJa, KOTAA

x=y=z,

Bocronb3yemcsi 3HaHfeM STOTO CBOHCTBA PaBHHX MHOXHTE/NICH,
QTOGH PEIMHTh HECKOIbKO HHTEpecHHX 3alad.

TpeyroAsHak ¢ HaHGOABIICH NAOMARBIO
3anaua

Kakyio c¢opMy HyxHO DNpumaTth TPeyroibHHKY, YTOOH MpH
JAHHOR CyMM€ ero CTOPOH OH HMeJA RanbO/bHIYIO FNIOHLA[b?

Mo yxe samermmm pamsmre (ctp. 278), 9ro ITHM CcBOHCTBOM
obnagaer TpeyroibHHK paBHocTopousu#. Ho kax sto nokasars?

Pemenne

[nomane S TpeyronbHuka co CTOpOHaMH @, b, ¢ M nepu-
MeTpoM @ b-}-¢=2p BHpaxaeTcs, KaK H3BECTHO H3 Kypca
rEOMETPHH, TaK:

S=Vplp—a)(p—b)(p—c),
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OTKyJa
=(p—a)(p—>b)(p—o).

IMnomans S TpeyronbHuka OGyxeT HauGoibmielf Toraa e,

KOrjJa CTaHeT HauGoiblued BeNHYMHOM M ee KBaapar S2, win
2
BHIpaXCEHHe %, rie p, nojynepuMerp, €CTb COIVIaCHO YC/IOBHIO

s
P

BennunHa Heu3mensas. Ho Tax kax oOe yacTH paBeHCTBa Nony-

9al0T HauGobllee 3HAYeHHe OJHOBPEMEHHO, TO BONPOC CBOAHMTCHA

K TOMY, NMpH KakoM YCJOBHH IpOM3BEJeHHe
(p—a)(p—0b)(p—c)

CTaHOBUTCH HauOO/bLIAM, 3amem3, 4YTO CyMMa 3THX TpPCSX MHO-
JKHTeNed ecTh Be/JHYHMHA MOITOAHHAf,

p—atp—btp—c=3p—@atbtec)=

Mbl 3aK/I0Yaev, YTO TNPOHM3BeJeHHe HX JOCTHTHET HanbOMbuIeH
BS/IMYHHBL TOr4a, KOTJa MHOXHTETH CTAHYT pasHH, T. €. KOrAa
OCYLIECTBHTCS PABEHCTBO
p—a=p—b=p—c,
OTKyJa
a=b=c,

Hrak, TpeyroJbHHK HMeeT IPH AaHHOM NepHMeTpe HauGO/bILYI0

IVIOU[afb TOTAA, KOrja CTOPOHH €ro paBHH Mewmy C000I0.

Camuiit Taxéani#t Gpye
3agaua

Hs nuwmagpuyeckoro 6peBHa HYXHO BHITHAATH. Opyc HawG0Ab-
wero Beca, Kak oTo cmematn?

Pemenne

3anaya, Ou4eBHAHO, CBOAHTCH K TOMY, YTOGH BOHCATh B KPYT
npAMOYrO/bHMK ¢ HauGoibmwe#f naomazgslo. Xord mocae BCEro
CKa3aHHOTO 4YuTaTeJb Yie MOATOTOBAEH K MHIC/AH, 4YTO TaKHM
npAMOYro/iibHUKOM OyneT KBajapar, BCE e HHTEPECHO CTPOro Jo-
KasaTb 9TO IONOKEHHE.
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OGo3naynM 0HY CTOPOHY HCKOMOTO NpAMOyroabhuka (puc. 181)

yepes x; TOrma jApyras Bhpasutca wepes |/ 4R?— x2, rme R —
pamMyc Kpyrosoro cevenus OGpeBHa. [lnoimanp mnpsaMoyroibHHKa
S=xV 4R* —x2, otkyna

S2= x? (4R? — x?).

Tak kaK cyMMa MHOWHTENnel Xx2 u
4R2— x? eCTb BeIHYHHA NOCTOSHHAA
x (24 4R?—x2=4R?), TO npOH3-
pegeHHe HX S?  Gyxer HaHGOMbLIAM
nmpn x?=4R?—x2, 1. e. Ipn X=
=RV 2. Torma %e mocTHrHeT Hau-
Gonbuiel BeqMuHHH H S, T. e, HJIOUIAAb
MCKOMOTO NPSMOYTOJIbHUKA.

Hrax, oxsa CTOpOHA MNPSAMOYTOMb-
HAKa ¢ HaubGoibmefl mIOWAaNbIO paB-
na RY'2, T. e. cTopone BmHcawHoro KBsaxpata. Bpyc umeer
HanGonbuné OGBEM, €CIM CedeHHe ero ecTb KBaZpaT, BIHCaH-
HHft B ceyedHe UWIHHAPHYECKOro OpesHa.

Puc. 181. K 3anave o ca-
MOM TaXeI0M Opyce.

U3 xaproHHoro TpeyrojbHHKa
3anaua

Hmeercss kycok xapTona TpeyroabHoit dopmu. HyxHo Buipe-
3aTh M3 HEr0 MApPalVIe/IbHO JaHHOMY OCHOBAHHIO H BHICOTE MNps-
MOYTOJIbHHK HauOoJbIIed NIOmanH.

Pemenne

IMycts ABC ectb naunulii Tpeyroabuuk (puc. 182), a MNOP —
TOT NPAMOYrOJbHUK, KOTOPHH HAO/KEH OCTaTbcHl MOcae OGPE3KH.
U3 nonoGust Tpeyronvhika ABC n NBM umeem:

BD__ AC
BE™ NM '
OTKyJa '
__BE.AC
NM““_ED_' .

OGo3HauuB oany ctopony NM HCKOMOro npsMOyroJibHHKA 4epes y,
ee paccrogsne BE oT BepiIMHHl TPeyro/jbHHKa depe3 X, OCHOBA-
HHe AC NaHHOTO TpeyroibHuKa 4Yepe3 @, & €ro seicoty B ue-
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pes h, nepeuncLiBaeM MONY4eHHOe paHee BolPAKEHHE B TAKOM BHIE:
ax
Y=
[Mnowans S uckomoro mpsmoyroasiuka MNOP pasua:
S=MN+-NO=MN +(BD—BE) = (h— %) y=(h—x) 5" ;

cnel0BaTeNbHO,

%—:(}z——x)x.

Mnowanes S Gyzer HanGoiabwied TOrga ke, KOrAA H IIPOH3Be-
h <
HeHue %—-, a cnejoBaTeNbHO, TOTAA, KOTAA ROCTHTHET Hau30/b-

mel BeAMYHHH TIPOH3BENEHHE MHOXHTE- 8
nefi (h—x)n x. Ho cymma h—x-- :
-} x==h—Bemmunna noctosHxas. 3Hua-
YHT, TNPOM3B2JEHUE KX MaKCHManbHOE,
Koraa

h—x=x, M N
OTKyaa

h
x=3. AP ae

Mu ysnanu, 410 ctopoHa NM mcko- Puc. 182. B tpeyroas-
HHK BIHCAaTh LPAMO-
ron X
MOTO NPAMOYTOMbHHXA MOXOMT wepes cre, DU CTnn  ih by
CepeauHy BHICOTH TPEYLOAbHHKA W, CJie- IO H.

JOBAaTe/IbHO, COCHNHHACT CEepCHUHB €ro
a
CTOPOH. 3Ha‘lﬂ‘l‘, 9Ta CTOpOoHA MNPIMOYTOAbHHKA paBHaA 9 a

Apyrasi — pasta —g— *
3aTpyAHeHHe WKeCTAHHAKA

3amaua

YKecTAHHUKY 3axa3aanm M3rOTOBHTh H3 KBAJPATHOTO KyCKa xe-
c¢TH B 60 ¢4 wupHHN KOPOGKY Ge3 KPHIUIKH C KBaAPATHHM JHOM #
MOCTABWIH YCJI0BHEM, YTOOH KOPOSKa HMela HauGO/MbWIYI0 BMECTH-
MoCTh. 2KeCTAHHHK XOJIrO MPHUMEPHa, KakOH LIMPHHBI HO/LKHO IS
9TOr0 OTOTHYTh Kpasi, HO He MOT NPHTTH K ONpeae/NeHHOMY pe-
mendnio (puc. 183). Hz ymacrcs nu wnrtateno Bupy4uTbh €ro us
3aTpyndenus?

Pemenue

IMycth wmupuna orruGaemuix monoc x (puc. 184), Toraa wu-

pMHa KBagpaTHOTO JgHAa KOpoOkH Oyxer pasHa 60 — 2x; o6beM
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We © KOPOOKH BHIDa3HTCH IIPOH3BEJCHHEM
9= (60 — 2x) (60 — 2x) x.

Ipn KakoM x STO NMpOM3BeleHHe HMeeT HaubOoibliee 3HAYEHue?
Ecan 66 cymma Tpex MHOXuTesell Oblia MOCTOSIHHA, HPOH3BEdE-

2 W I 8,

.

of

Puc. 183. 3aTpyauneHne meCTIHHHKA,

nie Oniao OH HauGoMbIIEM B Ciydae HX paseHctBa. Ho 3zech
cyMMa MHOXHTeNeH

60 — 2x -+ 60 — 2x - x =120 —3x

He eCTb MOCTOSHHAS BeNHYMHA, TAK KAaK M3MeHdercsd ¢ H3MeHe-
nueM x. OgHako HeTPYHNHO JOOHTbCA TOrO, 4TOOH cymMma Tpex
MHOXHTe/elf Obia NOCTOSHHOH: Ijf 9TOr0 AOCTATOYHO JIMUIb
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yMHOXHTH 06e 4YacTn paBeHcTsa Ha 4. [Tomywum:
49=(60 —2x) (60 — 2x) 4x.
CyMMma 9THX MHOXHTeJAeH pasHa
60 —2x 460 — 2x |- 4x =120,
Be/IHYHHE IIOCTOSIHHOM, 3HAYHT, NPOH3BEIXEHHE STHX MHOXHTENEH
JHoCTHraeT HauGoJblelf Be- r ,

JUYHHEL TIPH MX PaBEHCTBe, : z 2!
T. €. KOria !

——— - e Gne S R NS G S GNP NP S -—--—' -
60 — 2x = 4, T T

OTKyZa

x=10.

Torma xe 4v, a ¢ HH-
MH U U JOCTHUTHYT - CBOSTO
MaKcHMyMa.

Hrax, xopobka mony-
YUTC HAMGOJbLIETO 06Be-
Ma, CJIH Y KeCTSHOTO JH-
cra ororuyts 10 cx. dtotr
HaubonpmiHi  o6beM  pa-
Bet 40 X 4010 = pyc, 184. Pemenne sanaun wecTanunKa,
=16000 xy6. cu. Oro- -
FHYB Ha CAaHTHMETD MeHbllle WM Gosbuie, Mu B OGOHX Ciayyadx
yMeHbIIUM 06beM KOpoOkH. JleficTBHTENBHO,

942X 42=15900 xy6. cx,
113 38 XX 38=15900 xy6. cx,

B TOM H IpyroM cayyaix Menbuie 16 000 xy6. cx 1),

- v " e ———  —— - —
o ——— e o

&
_8_

3arpyxHeHHe TOKaps
3anaua

Tokapio JaH KOHyC H HOPYYeHO BHTOYHTb H3 HEro LWIHHAD
_TaK, 4TOOHl CTOYEHO OO BO3MOXHO MeHRuie MaTepHana (puc. 185).

1) Pemags sagauy B o6uwieM Buje, HafiaeM, YTO NIPH IIHPHHE & KBa-
IPaTHOrO JIMCTAa HYKHO JJIA HOXYYeHHS KOPOOKH HauGoibliero o6beMa

OTOTHYTb HNOJOCKA MIHPHHOWO X =— T @, IOTOMY YTO IIPOHU3BEACHHE
(@ —2x)(@a—2x)x, nm (@ —2x)(a— 2x)4x—HauGorpliee NPH
a—2x=4x.
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Tokaps cTan pasMbluyiaTh 0 GOpMe HCKOMOrO LWIHHAPA: CAenaTh
AH ero BLICOKHM, XOoTs H y3kum (puc. 186), nmmu, naoSopor, wm-
poxu4, 3aTo nuskuM (puc. 187). On monro He MOr pelInTb, MpH

Puc. 185. 3aTpyaHeHne Tokaps.

kakofi dopMe LWHHAD MOAYYHTCH HauGonbluero o6beMa, T. €.
OGyzeT CTOYEHO MeHblle MaTepHana. Kak OH Jo/mKeH MOCTYNMHTL?T

Pemenne

3amaya TpeGyeT BHHMATENbHOTO TEOMETPHYECKOr0 pPacCMOTpe-
aust. Ilycts ABC (puc. 188)— ceuenne konyca, BD—ero Bu-
cota, kKoTopyio 0603HaunM uepes k; paguyc ocuosauus AD=—DC
ofo3nauum yepe3 R. Llwiuump, KOTOpHH MOXHO H3 KOHYCa BH-
TOYHTb, uMeeT cedewne MNOP. Haitimém, Ha KakoM paccTosiHMM
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BE=—x 0T BepuuHb B Z0MKHO HAXOJAUTHCH BEpXHEe QOCHOBaHHE
HuIHaapa, uToOb 06beM ero Obl HauOOdbIINH,

Paguyc r ocHoBanust mwmnapa (PD wm ME) nerko saiTn
U3 NpOHOPUMH

ME_BE . IL_ZX
ADT"BD’ T R TR’
OTKyZXa
__Rx
r=--.

Buicora ED uuansppa pasHa k— x. Cnenosartenbso, o6beéM €ro

Rx\? R3x?
1)='rl(—h—) (h—x):ﬂ-—hz—(h—x),
OTKyZa '
vh?

E@:x?(h——x).

vh?
B Bbipawenuu R BEHYHHH %, ® M R —NOCTOfiHHHE M TOJbKO

U — nepeMeyHai. Mut  xenaem pa3sHCKaTh TaKoe x, MPH KOTO-

B

AP D O0°C

Puc. 186—187. M3 xonyca momHo BHTO4YHTb Puc. 188. Ocesoe ce-

HUJMHAD BHICOKHH, HO y3KHI HAM INHPOKHH, HO  YeHHE KOHYCAa H -

HH3kui. B Kakom cayyae Oymer CTO4YEHO JHHApa,
MEHbIlle Marepuaia?

poM v penaerca HauGossuiuM, Ho, oueBngHo, v crtasner Haudonp-
vh?
UMM ONHOBDEMEHHO C —m;, T. €. C x2(h—x). Korma xe 3srto

foc/IeAHee BHpaXEHHE CTaHOBUTCA HanGoabmmMm? Mel nMeeM 31ech
TPH NepeMeHHHX MHOXHTend X, X H (2—x). Ecin 6u ux cymma
6bl1a MOCTOSIHHOM, mnpou3BemeHue O6bi10 Gbl HauGOJBIIMM TOrAE,
KOrJIa MHOWHTENH Obiii OH PaBHH. JTOrO0 MOCTOSHCTBA CYMMH
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JeTKo A0OMTbCH, ecanm o6e YacTH IOC/AeRHero paBeHCTBAa yMHO-
#uth Ha 2, Torma moayuum:

20h?
W:xz (2}1 -_— 2x).

Tenepb TpH MHOKHTEIS MPABOH YaCTH HMEIOT MOCTOSHHYIO
cymmy
x-—[—x+2h——2x=2h.

CnenosaTenpHO, Mpou3BelneHne HX GyaeT HaHGO/BLUINM, KOrAa
BCE MHOWHTENH PaBHH, T. €.

XxX=2h—2x u x--:%h.

20h?
Torma we craHeT HauOO/JBIUMM M BHPAXKEHHE wRTy & C HiM

BYecTe H 00BbeM ¥ LHIMHIPA.

Tenepb Mbl 3HaeM, KaK HO/MKeH OHITh BHITOYEH HMCKOMBIH 1M~
JHHJAP: €ro BepXHee OCHOBaHHE MAOMKHO OTCTOSTh OT BEPUIHHH
Ha 2[, ero BHCOTHL

Kak ypauauuth mocky?

[IpH M3roTOBNAEGHHH TOH WIH HHOH Bel(d B MacTepCko#f un
y ce6d nova OniBaeT HHOH pa3 Tak, YTO pasMepH HMeIOILerocs
[oj PyKaMu MarepHaja He Te, KaKHe HYXHHI.

Toraa cnexyer NONLITATbCA M3MEHHTh pa3MepH MaTepuasa
COOTBETCTBEHHOM 06paGOTKOH €ro, H MOXHO MHOTOr0 XOOHTbCH
MpH HOMOLIM TFeOMETPHYECKOH M KOHCTPYKTOPCKOH CMexaaku H
pacuyera.

[IpencrasbTe cebe Taxo# cay4aii: BaM I/l M3roTOBJEHHS
KHHXHOR TOJKH HYXHa JOCKa CTPOrO OnpelefcHHHX PasMepos, a
nmenHo, 1 4 miunn u 20 c# WHPHHBL, 4 y BAC eCTb JOCKA Me-
Hee JauHHAasg, HO OONee IIMpOKaf, HampuMmep, 75 CH INJIHHH H
30 cx mmpusn (puc. 189 ciesa).

Kax moctymutb?

MoxHO, KOHEYHO, OTHMW/HTH BJAO/Mb JNOCKH MOMOCKY LIHPHHOH
B 10 cx (nmyHKTHD), PaCIHIMTD €€ HA TPH PABHBIX KyCOUKa JUIH-
“HOR no 25 c# Kawanf W JBYMS M3 HHX HACTaBHTb JOCKY
(puc. 189, BHusy).

Takoe pemeHne 3a1aqd OBIO GH  HEIXOHOMHHIM MO YHCHY
onepauuit (TpM OTMWIHBAHHA H TPH CKJEHBAHHA) H HE YHOBJETBO-
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pAIouUM TPeGOBAHUAM MPUYHOCTH (MPOYHOCTH OblAa Obl MOHHMKEH:
HOH B TOM MecTe, re [IaHKH [PHKJIEEHH K JOCKeE).

W S
SN 1L

v L1771 Y

Wy / (b, 11

N

o wl )
d| ). LY

Al

Puc, 189. Kak yMIMHHTb AOCKY NOCPEACTBOM TPeX OTNHAHBaHHH
H ORHOrO CKJIEMBaHHAP

3anauya
[Mpunymafite cnoco6 yIJHHUTBL HAHHYI0 HNOCKY IIOCPEACTBOM
TPEeX OTHHIMBAHHA H. TO/NBKO OZHOTO CK/IEHBAHHS,
Pemenue

Hamo (puc. 190) pacnmaute nocky ABCD no nnaroHanm
AC u caBuHyTh OAHY mosiouHy (nanpumep, /\ ABC) BROIb Auaro-
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Haqu mapananenpHo camofi ce6e Ha pemmumiy C.E, pasnyio
HEJOCTaloWEed AmuHe, T. €. Ha 25 cx; ofwas IJHHA JBYX MOJO-
BHHOK CTaHeT pasHOM 1..Temepb 3TH MO/JIOBMHKH HAZO CKJAEHTh
no vt AC; M HM3MHLIKH (3aLITPHXOBAHHBIE TPEYTONBHHKH) OT-
nunuth, Tlonyuntes docka TpeSyeMmHX pasmepoB.
HeficTBuTenpH0, W3 nomobusa Tpe-
yronpunkos ADC n C,EC  umeem:

AD:DC==C,E:EC,

B,

OTKyZa
DC

EC=AD

-CE, nm

30 i
EC=2-25=10 c#;

DE=DC—EC=
30 ex—10 cw==20 cu.

Kparyaitmuii myTh

B 3axmoyenne paccmMoTpuM 3sanady

Ha «MaKCHMyM U MHHHMyM», paspeniae

C My KpailHe NPOCTHIM T'eOMeTPHYECKHM
E NoCTpOeHHEM.

Puc. 190, Petenne 3agayn 3anaua
00 YAIHHEHHK TOCKH.
Y Gepera peku HaXO0 MOCTPOUTL

BOJOHAMOPHYIO GamHio, U3 KOTOpOH

BOJa HOCTaBAsnach Ol mo TpyGam B cenenus A n B (puc. 191).

B kakoft Touke HYKHO ee COOpYAMTb, 4YTOGH 0OLIAd JJIHHA
Tpy6 or Gammu 1o oboux cesnenuil Ghiia HamMeHblIeH?

Pemenue

3agaua CBOAHTCA K OTHICKaHWIO Kparya#tmiero mytu oT A
K Gepery H 3atem k B.

JonyctuM, yto uckoMuii nytb ectb ACB (puc. 192). Tle-
perdem ueprex no CN. Tloayunm touxy B'. Ecm ACB
ecTh KpaTyaiumii nytb, T0, Tak kak CB'=CB, myrb ACB'
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]
jomken GHrb Kopoue Besgkoro wmHoro (wampivep, ADB').
3HaudT, AN HAXOWIEHHS KpaTyaHiiero myTH HYXKHO HaHTH

u

o S .

. . A PN\ 7= i)

NEAG /"""""”"'ii}"/li‘\'{\\\‘“v\““\\\w\\\\\\‘ g
WNS=N\ M SN (- Z il

NS NN RN B il

RN 2 e NN N R e
oo i SN

< iy,
S MY

Puc. 191. K sanaue o Bozonamoproit Gammue.

amub Touky C mepeceuenns mpsamoi AB’ ¢ amnnelt Gepera.
Torza, coeaunuB C u B, wHafinem o6e 4acTH KpaTyafuiero myTu

or A 10 B.

Puc. 192. Teomerpuueckoe perues
HHe 3aja4yd o0 BHIGOpE KpaTvafilie-
: ro myTd.

[Mposenss B Touke C nepnenmukynsip k¥ CN, 1erko BULETS,
uro yran ACP u BCP, coctaBisievbie OGeHMH UacTAMH Kpar-
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yafimero myTM € 9THM [EpHEeHANKYASPOM, PABHH Mexay coboio
(L ACP = / B'CQ=/ BCP).

Takos, kak H3BeCTHO, 3aKOH CJeJOBaHHA CBETOBOTO Jy4a,
KOTJAa OH OTpawaeTcsl OT 3€pkaja: yrojl nameHuss paBeH yriay
orpaxennss. OTclofa clenyer, 4T0 CBETOBOH Jyd (pH OTPAXKEHHH
u3bupaeT kpaTuyafmui nOyrb, — BHIBOA, KOTOPHIH OBUT H3-
BecTeH eule ApeBHeMy ¢(u3uky u reomerpy I'epony Anexcanzpuit-
‘CKOMY JIBe THICAYH JIET Hasan.
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