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AHHOTALUA

Knuuea nanucana uzeecmuvim nONnyApuzamopom u neoazo2om u codepofcum I’lapa()OKCbl, 20J1060JI0MKU, 3a-
daltu, onblmesl, 3ambslciloeamble 60NpPOCsbL U paccKasvl U3 obnacmu qbu3ui<u. Knuea no xapakmepy u3JloHCerHus u no
06bemy 3HaHl/llZ, npeOnOﬂaeaeMblx Yy dumameid, paccdumana Ha y4aujuxcs cpedHeIZ WKOJbl U HA Uy, 3AHUMAIO-
wuxcs CClMOO6pa306aHU€M 6 maxkom dvce ooveme.
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. U. Ilepeabman
3anumareabHas pusuka
Knura 1

OT PEJAKLIUU

[Ipennaraemoe uznanue “3anumarensHoit pusuku” S.U. Ilepenpmana MOBTOPSIET YEThIpe MpEabl-
AyIKX. ABTOp B T€YEHHE MHOTHUX JIET pabOTall HaJl KHUTOW, COBEPIICHCTBYS TEKCT U JIOTIOJHAS €ro, U B
MOCIIEIHUI pa3 MpHU KU3HM aBTOpa KHHra BbUIa B 1936 r. (TpuHaauaToe u3ganue). Beimyckas mocie-
AYIOIINE M3JaHUs, pelaklisl He CTaBUJIa CBOEH LIENIbI0 KOPEHHYIO NepepaboTKy TeKCTa WM CYIIECTBEH-
HBIE JIOTIOJIHEHUS: aBTOP TaK MOA00pal OCHOBHOE CoJiepKaHKe ‘“3aHMMAaTeNbHOW (U3HUKU”, 9YTO OHO, WJI-
JIOCTPUPYSL, U YrIyOIIsisi OCHOBHBIE CBEZICHUS U3 (DM3UKH, HE ycTapeno 10 cux nop. Kpome Toro, BpeMeHu
nocine 1936r. mpomuio yxe Tak MHOTO, 4TO JKeJIaHWE OTPa3UTh HOBEHIINE TOCTUKEHUS (PU3UKH IPUBEIIO
OBl M K 3HAYUTEIILHOMY YBEJIMYCHUIO KHUTH, U K U3MEHEHUIO ee “nuia”. Hampumep, aBTOPCKU TEKCT O
NPUHIUIAX KOCMHUYECKUX MOJIETOB HE ycTapel, a (pakTH4ecKoro marepuajia B 3TOH 00JacTé yxe Tak
MHOT'0, YTO MOXHO TOJIBKO aJpecoBaTh YUTATENs K APYTUM KHUTaM, CIELUAIbHO IMOCBSIIECHHBIM 3TOU
TEME.

YertbipHaauatoe u msatHaanatoe m3aanus (1947 u 1949 rr.) Bemm noxa pepakiueit npod. A. b.
MinonzeeBckoro. B moaroroBke mectHagnatoro uinanus (1959 — 1960 rr.) npussul ydactue 1011
B.A.Yrapos. [Ipu pegakTupoBaHUM BCEX M3/1aHUM, BBIIEAMNX 0€3 aBTOpa, JUIIb 3aMEHEHbI YCTapeBILINE
U (pbl, U3BATH HE OTPaBAABIINE ce0sI IPOEKTHI, CIIEJIaHbl OTJEIbHbIC JOTOTHEHUS U IPUMEUYAHUS.

N3 INMPEAUCJIIOBUA ABTOPA K TPUHAALHATOMY U3JAHUIO

B 3T0i1 KHUTE aBTOP CTPEMHUTCS HE CTOJBKO COOOIIMTh YUTATENIO0 HOBBIE 3HAHUS, CKOJIBKO MTOMOYb
eMy “y3HaTh TO, YTO OH 3HAeT”, T. €. YIIIYOUTh U OXKHMBHUTH YK€ UMEIOIINECS] Y HETO OCHOBHBIE CBEJICHUS
U3 (pU3MKHM, HAYYUTh CO3HATEIBHO UMM pacropsikaTbes U MOOYIUTh K Pa3sHOCTOPOHHEMY UX NMpPHUMEHe-
Hu1o. [locTuraercst 3T0 pacCMOTPEHHUEM IIECTPOTO Psifia TOJIOBOJIOMOK, 3aMbICIIOBATBIX BOIIPOCOB, 3aHU-
MaTeJIbHBIX PACCKa30B, 3a0aBHBIX 33/]1a4, MapaJ0KCOB U HEOKUIAHHBIX CONIOCTaBICHUH 13 00nacTu pu3n-
KM, OTHOCAIIMXCS] K KPYT'y MOBCEIHEBHBIX SIBICHUN WJIM YEePIAaeMbIX U3 OOIEN3BECTHBIX MPOU3BEACHUN
Hay4YHO-(AHTACTUUYECKOW OeyIeTpucTUKU. MarepuaioM MOCIEeIHEr0 poja COCTABUTENb IOJb30BAJICS
0COOEHHO IIMPOKO, CUNUTAs €ro Haubosee COOTBETCTBYIOIIUM IIETIsIM COOPHMKA: MPUBEJCHBI OTPHIBKH U3
pomaHOB M paccka3oB JXKromst Bepna, Yamica, Mapka Tsena u ap. OnucbiBaeMble B HUX (DaHTaCTHYECKUE
OTIBITHI, IOMUMO MX 3aMaHYMBOCTH, MOTYT U NPH MPENOAABAHUN UTPATh HEMAJIOBAXXHYIO POJIb B KAUeCTBE
YKUBBIX WUTIOCTPAIU.

CocrtaBuTenpb cTapajcs, HACKOJIbKO MOT, MPUAAaBaTh M3JI0)KEHUIO BHEUIHE HMHTEPECHYIO (opMYy, CO-
o0m1aTe NpUBJIeKaTeIbHOCTH NpeaMeTy. OH pyKOBOAMIICS TOW MCUXOJIOTHYECKO aKCHOMOM, UTO MHTEpEC
K IIPEMETy MOBBIIIAET BHUMaHKE, 00JerdyaeT MOHUMAaHue U, CIEeJ0BaTENbHO, CIOCOOCTBYET OoJiee co3-
HATEJIILHOMY U IIPOYHOMY YCBOEHHIO.

Bonpeku 06b14ato, ycTaHOBHUBILIEMYCS IS TOJ0OHOTO poAa cOOPHHUKOB, B “3aHMMATENbHON (Hu3u-
Ke” BeChbMa MaJlo MecTa OTBOJUTCS OMHMCAHUIO 3a0aBHBIX M 3PPEKTHBIX (PU3NUYECKUX OMBITOB. JTa KHUra
UMeeT MHOE Ha3HAaYeHHe, HeXelu COOpHHMKH, Ipeulararoliie MaTepuan A SKCIEepUMEHTHPOBAHUS.
I'maBHas uenp “3aHuMaTenbHON (PU3UKK~ — BO3OYIUTH AEATENBHOCTh HAYYHOTO BOOOpaXKEHUs, IPHUYUYUTh
yUTaTeNs MBICIUTh B JyXe (PU3MUECKOW HAyKU U CO3AaTh B €ro MaMsATH MHOTOYHMCICHHbIE acCOLMAIMH
¢bu3nUecKuX 3HaHUH C CaMbIMM PAa3HOPOIHBIMU SIBICHUSMH KHU3HH, CO BCEM TEM, C 4YeM OH OOBIYHO BXO-
JUT B CONIPUKOCHOBEHME. Y CTAaHOBKA, KOTOPOIl COCTaBUTENb CTapalICs MPUIEPKUBATHCA MPHU MepepadoT-
Ke KHurH, Obu1a gana B. . Jlenunbsim B cnenyromux cinoBax: “IlomynspHblil nucaTens NOJBOJIUT YUTATE-
751 K TIIyOOKOH MBICIH, K IIyOOKOMY YUYEHHIO, UCXO/S U3 CaMbIX MPOCTHIX U OOIIEU3BECTHBIX JaHHbIX,
yKa3bIBas MPH MOMOIIU HECJIOKHBIX PACCYXKACHUN WIM YIa4HO BHIOPAHHBIX IPUMEPOB TJIaBHbIE 66160061
U3 3THX JaHHBIX, HATAJIKUBAas yMalOIIEro YUTaTeNlsd Ha JajbHelre U qanpHeimme Bornpocsl. [lomyssp-
HBI{ [UcCaTeNb HE MPEeIoJiaraeT He {yMaloIlero, He KeJaloIlero Wikl He YMEIOIEero [yMaTh YuTaTess, —
HAlpOTHUB, OH NpeJIoaraeT B HEPa3BUTOM YMTATENe Cepbe3HOE HaMepeHue paboTaTh roJOBOM U nomo-
eaem €My JieJIaTh 3Ty CEPbE3HYIO0 U TPYAHYIO paboTy, BeleT ero, moMoras emy jAejiarh NepBble IIaru u
yua uaTy paneline camoctostensHo” [B. U. Jleaun. Cobp. cou., u3a. 4, 1. 5, ctp. 285.].
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BBuny untepeca, mposiBiIsieMOro YUTATENSIMH K UCTOPUM 3TOW KHHUIH, IPUBOJUM HEKOTOpbIE OMO-
nrorpaduuecKue TaHHbIE O HEH.

‘“SanumMarenpHas ¢pu3MKa” “poaAmiack” 4eTBEPTh BEKa Ha3zaJ M ObLIa MEPBEHLIEM B MHOTOYHUCIICH-
HOU KHWYKHOM CEMBE €€ aBTOPA, HACUUTHIBAIOLLEH CENYac HECKOJIBKO JACCATKOB WICHOB.

“3aHMMaTeNbHON (HU3MKE” MOCYACTIMBUIOCH MPOHUKHYTh — KaK CBUAETEIBCTBYIOT MUMChMa YUTa-
Tenel — B camble Tiiyxue yroiaku Corosa.

3HAUUTENIBHOE PACIPOCTPAHEHUE KHUTH, CBUACTENBCTBYIOLIEE O )KMBOM HMHTEpECE IIMPOKUX Kpy-
roB K (PM3MYECKUM 3HAHMSAM, HAJIAraeT Ha aBTOpPA CEPhE3HYI0 OTBETCTBEHHOCTD 3a KaYeCTBO €€ MaTepua-
na. Co3HaHUEM 3TOW OTBETCTBEHHOCTH OOBSCHSIOTCS MHOTOYUCIICHHBIC M3MEHEHUS U JIOTIOJTHEHUS B TEK-
cte “3aHuMarenbHON (PU3MKK~ TpU MOBTOPHBIX M3AaHUAX. KHUTa, MOXKHO CKa3aTk, MUCANACh B TEUEHUE
Bcex 25 JneT ee cyuiecTBoBaHMs. B mocienHemM U3gaHuM OT TEKCTa IEPBOIO COXpaHEHa €/1Ba II0JOBHHA, a
OT WIIIOCTPAlU — IIOYTH HU OJTHOM.

K aBTopy nocrynaiu OT MHBIX YATaTeNIeH MPOCHOBI BO3AEPKUBATHCS OT MEpepabOTKH TEKCTa, YTO-
Obl HE BBIHY)KJATh UX ‘“U3-3a J€CATKAa HOBBIX CTPAaHUI] IPHOOPETATh KaKJ0e MOBTOpHOE m3nanue”. Expa
JM TI01I00HBIE COOOpaKEHUSI MOTYT OCBOOOIUTH aBTOPa OT 00S3aHHOCTH BCEMEPHO YITY4IllaTh CBOU TPY/.
‘“3aHuMarenbHas GuU3MKa” HE XyJ0XKECTBEHHOE IMPOU3BEACHUE, a COUYMHEHHE HAYy4YHOE, XOTS U MOMYJIsp-
Hoe. Ee npenmMer — pusnka — nake B HAYAJIbHBIX CBOMX OCHOBAHUSX HEMPECTAHHO 00O0TraIlaeTcsi CBEKUM
MaTEepUaIoM, U KHUTA JIOJIKHA IIEPUOINYECKH BKIKOYATh €r0 B CBOM TEKCT.

C npyroit CTOpOHBI, IPUXOAUTCS HEPEIKO CIBINIATH YIIPEKH B TOM, YTO ‘“3aHMMaTelbHas Gusnka”
HE yJelseT MeCTa TaKUM TeMaM, KaK HOBEWIIHNE YCIEXU PaJIUOTEXHUKHU, PacIEIUIEHHE aTOMHOIO spa,
COBpEMEHHbIE (PU3NYECKHE TEOPHUHU U T. . YTIPEKH TaKOTro poja — MU0/ HeIopa3yMeHus. ‘“3aHuMaTenbHas
¢u3uKa” UMEeT BIIOJIHE OTPEIEIICHHYIO LIEJIEBYI0 YCTAaHOBKY; PACCMOTPEHHE K€ ATUX BOIPOCOB — 3aj[aya
WHBIX COUMHEHUI.

K “3anumatensHoi pu3nke”, HIOMUMO BTOPOM €€ KHUTH, IPUMBIKAET U HECKOJIBKO JPYTUX COUMHE-
HUM TOrO %€ aBTopa. OJHO IIpeIHa3HAUYEHO ISl CPABHUTEJIBHO MaJIO MOATOTOBIEHHOTO YUTATENS, €LIE HE
NPUCTYMABIIETO K CUCTEMAaTHUYECKOMY M3yueHHIO (pU3MKH, U o3arjiaBieHo “DHU3MKa Ha KaXKAOM Iary”’
(u3manue “/letusnata’). [IBa npyrux, HaIPOTUB, UMEIOT B BUIY T€X, KTO Y)K€ 3aKOHUMJ HU3y4eHUE Cpell-
HEIIKOJIBHOTO Kypca Gu3uku. 910 — “3aHMMarenbHas MexaHuka” U ‘“3Haete nu Bbl pusuky?”. ITocnen-
HSIsl KHUTA SIBJISIETCS Kak Obl 3aBepIlieHueM “3aHuMaTeabHON (GU3UKN.

1936 1. A. Ilepenvman

I'nasa nepsasi. CKOPOCTbD. CJIOKEHUE JIBUKEHMUIA.

Kak 6b1cTpO MBI ABHAKEMCSI?

CrnopTuBHYyt0 nuctaniuio 1,5 kM xopomuii 6eryn npoderaer npuMepHo 3a 3 MuH. 50 cek. (Mupo-
Boi pexkopx 1958 r. — 3 mun. 36,8 cek.). st cpaBHeHUsI ¢ OOBIYHOM CKOpPOCTHIO memexona — 1,5 M B ce-
KyHIy — HaJI0 cIeflaTh MaJeHbKOE BBIUYUCIICHHE; TOTIa OKAXKETCS, YTO CIIOPTCMEH MPOOEraeT B CeKyHy 7
M. Bripouem, ckopocTy 3TH HE BIIOJIHE CPAaBHUMBIL: IIEIMIEXO0l MOKET XOJUTh JI0JITO, LIENbIE YaChI, Jeyas 10
5 KM B yac, CIIOPTCMEH ke CIIOCOOEH MOJIePKUBATh 3HAUYUTEIBHYIO CKOPOCTh CBOETO Oera TOJBKO KO-
potkoe Bpems. IlexoTHass BOMHCKasl 4acTh IepeMeniaercsi 0erom BTpOe MeUIEHHEee PEKOpICMEHa; OHa
JeNIaeT 2 M B CEKYHAY, WM 7 C JIMIIKOM KUJIOMETPOB B 4ac, HO MMEET Mepes, CHOPTCMEHOM TO IIPEUMY-
IIECTBO, YTO MOKET COBEpPLIATh TOpa3io OOJIbIINE EPEXOIbI.

HHTEepecHO CpaBHUTH HOPMAJIBHYIO IIOCTYIIb YEJI0BEKA CO CKOPOCTHIO TAKUX — BOLIEIIINX B IOCIO-
BUIlY — MEAJIUTENBHBIX KUBOTHBIX, KaK YJIUTKA WIX Yeperiaxa. YIJIUTKa BIIOJHE OIIPaBAbIBAET PEIyTaLUIO,
IIPUIKCHIBAEMYIO €l IOTOBOPKOi: OHa Mpoxo uT 1,5 MM B cekyHay, WiH 5,4 M B 4ac — POBHO B ThICAYY
pa3 MeHblle yenoBeka! [Ipyroe knaccuyecku MeIJIEHHOE XKMBOTHOE, Yepenaxa, He HAMHOTO IEPETOHSIET
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YIUTKY: ee 00bIYHast CKopocTh — 70 M B yac.

IIpoBOpPHBIN PSAIOM C YIUTKOM U YEPENaxou, YEIOBEK MPEACTAHET IIEPE] HAMU B MHOM CBETE, €CIIN
COIIOCTABUTH €T0 JBM)KEHUE C IPYTUMHU, J1aXKe HE OUEHb OBICTPHIMH JIBUKCHHUSIMU B OKPYKAIOIIEH PUPO-
ne. [IpaBna, OH JIeTKO MEeperoHsieT TeYeHUe BOJIbI B OOJBIIMHCTBE PABHUHHBIX PEK U HE HAMHOTO OTCTAeT
OT yMepeHHOro Berpa. Ho ¢ Myxoii, mposieTaronieil 5 M B CEKyHy, YEIIOBEK MOKET YCIIEITHO COCTA3aThCs
pas3Be TOJBKO Ha JIbDKaX. 3allla WK OXOTHUYBIO COOAKy YENIOBEK HE MEPEroHUT JaXke Ha JIoUIaau Kapbe-
pom. CocTsa3aTbes B CKOPOCTHU C OPJIOM UEJIOBEK MOKET JIMIIB HA CAMOJIETE.

MarmmHsl, 1300peTeHHbIE YETIOBEKOM, JIENAIOT €r0 CaMbIM OBICTPBIM CYIIECTBOM MUPA.

CpaBuurensho HegaBHO B CCCP ObUT MOCTPOEH MacCa)KUPCKUNA TEIIOXO/1 € MOABOJAHBIMU KPBLIbSI-
MU, pa3BuBaroLIil ckopocTh 60 — 70 kM/yac. Ha cyire 4eoBek MOXKET JBUraThCs ObICTpEe, YeM Ha BOJE.
Ha HeKkoTOpbIX ydacTKaxX IYTH CKOPOCTb IBMKEHMS naccaxupckux noesnos B CCCP pgoxoxut no 100
km/uac. HoBas nerkoBast apromammmna 3WUJI-111 (puc. 1) Mmoxet pa3BuBath ckopocTh 10 170 kM/4ac, ce-
MHUMECTHBIH JIeTKOBO# aBToMOOMIB “Yalika” — 1o 160 km/4ac.

Puc. 1. ABromo6uns 31UJI-111.

OTH CKOPOCTHU JAJIEKO MPEB30IIIa COBpeMeHHas aBuanus. Ha MHOrux nmuHusx ['paxaanckoro Bos-
aymHoro ¢iota CCCP pabotator MHOoromectHsle naiiHepbl TY-104 u TY-114 (puc. 2). Cpeansist cko-
pocTh ux nojera coctaBnseT okojo 800 km/uac. Emie He Tak JaBHO mepe] aBUaKOHCTPYKTOPAaMH CTaBH-
Jach 3ajjaya TMepelarHyTb “3BYKOBOW Oapbep”, MpeBBICHTH CKOpocTh 3ByKa (330 m/cek, 1. e. 1200
kM/4ac). Celfuac ota 3aaa4a perieHa. CKOpOCTH HEOOJBIINUX CAMOJIETOB C MOIIHBIMUA PEAaKTUBHBIMU JIBU-
rareixsiMu npubnmxkarores k 2000 km/4gac.

Amnmnapartsl, co3/1aBaeMble YeJIOBEKOM, MOTYT JIOCTUTATh elle OOJIbIINUX CKOpOCcTel. MIcKyccTBEHHBIE
CIIYTHUKM 3€MJIM, JIeTalollue BOJM3U TPAHUIBI IUIOTHBIX CIOEB aTMOC(epshl, ABHXKYTCS CO CKOPOCTBHIO
okojio 8 km/cek. Kocmuueckue anmaparsl, HalpaBiIAONecs K MIIaHeTaM COJIHEYHOH CHUCTEMBI, IOoTyda-
I0T Ha4aJIbHYI0 CKOPOCTb, MPEBBHIIAIONIYI0 BTOPYI0O KOCMHUYECKYI0 CKOpocTh (11,2 Km/cek, y moBepxHO-
CTH 3eMIIN).

et e —Ad B OTADT =
_leﬂulﬁlf'!rllt L

Puc. 2. Ilaccaxxupckuii peakTuBHbIN camonet TY-104.
YuraTenb MOXKET IPOCMOTPETH CIIEIYIOUTYI0 TaOIUIy CKOPOCTEH:
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VmTeEa 1.5 |mmicex| 54 n/gac
Hepenmaxa 20 " 70 v
Priba 1 M/CeE 3.6 |®mt'gac
Ilemexon 14 5 )
Kouuriia marom 1.7 &)
Konmmna peiceso 3.5 = 12.6
Myxa 5 18 i
JenHHME 5 - 18 ’
Konmnma xaprepom g.5 30
Tenmoxon ¢ MOAEOOHEIMH KPBLIBAME 16 - 58
Jadaw 18 63 -
Open 24 - 86
OxotHnuea cobaxa 25 o0
Iloean 28 & 100
Arptomobune 3HJI-111 50 170 i
T oHouHELNT aETOMODHIE (peropd) 174 - 633
TV-104 220 800
3EVE B BO3OVEE 330 = 1200 i
Jlersail peakTHEHEI caMoneT 550 2000 i
JeMma o opbute 30000 " 108000 v

B norone 3a BpeMeHnem

Mo>xHO 1 B 8 4acoB yTpa BbUIETETh U3 BiaguBoCTOKa U B 8 4acoB yTpa TOTO K€ JHS IPUJIETETH B
MockBy? Bomnpoc 3T0oT BOoBce He JwilieH cMbIcia. [la, MokHO. UTOOBI IOHSTH 3TOT OTBET, HYXKHO TOJBKO
BCIIOMHUTB, YTO Pa3HUIA MEXAY MOSACHBIM BpeMeHeM BrianuBocToka 1 MOCKBBI COCTaBIISIET AEBSTH Ya-
coB. 1 eciu caMosIeT CMOXKET IIPOUTH pacCTOssHUE MKy BiraninBocTokoM u MOCKBOM 3a 3TO BpeMs, TO
oH npubyaeT B MOCKBY B yac CBOETO BbUIeTa U3 BrnaauBocroka.

Paccrosaue BrnaguBoctok — Mocksa cocrasiseT npumepHo 9000 kM. 3Ha4UT, CKOPOCTh caMoJIeTa
nomxHa ObITh paBHa 9000: 9 = 1000 km/4ac. DTO BMNONHE JOCTHKUMAs B COBPEMEHHBIX YCIOBHSIX CKO-
pOCTb.

YroOsl “nepernars CousHne” (WM, TOYHEE, 3eMJI0) B MOJSIPHBIX IIUPOTaX, HYKHA 3HAYUTEIBHO
MeHbInas ckopocth. Ha 77-it mapamnenu (HoBas 3emiist) camoneT, 00Jagaromuii CKOpocThio 0koio 450
KM/4ac, MPOJIETAeT CTOJBKO XKe, CKOJIBKO YCHEBAET 3a TOT K€ MPOMEKYTOK BPEMEHH MPONTH TOYKA 3eM-
HOI NIOBEPXHOCTH IIPU BpalleHUH 3eMJIM BOKpYT ocu. /g maccaxupa takoro camosera CoJHIe OCTaHo-
BUTCS M OyJeT HEMOJBM)KHO BHCETh Ha HeOe, He MPHUOIIKAsACh K 3aKaTy (MPH 3TOM, KOHEYHO, CaMOJIET
JOJDKEH JIBUTAThCs B TIOJXOIAIIEM HANPaBICHUN).

Eme nerue “nepernats JIyny” B ee coOCTBeHHOM oOparieHun BOKpyr 3emiu. JIyHa JBHXKETCS BO-
Kpyr 3emun B 29 pa3 MeasieHHee, 4eM 3eMJlsl BOKPYT CBOEH OcH (CpaBHUBAIOTCS, KOHEUHO, TaK Ha3bIBae-
MBbI€ “yrioBBIE”, a HE JIMHEIHbIe ckopocTH). [IoaTOMYy 0OBIKHOBEHHBIH Mapoxoa, Aenatomuit 25 — 30 kM B
qac, MOXKET YK€ B CPEJHUX IIHMPOTaxX “TieperHars JIyny”.

O Takom siBineHnH ynomMuHaeT Mapk TBeH B cBoux ouepkax “IIpocraku 3a rpanunei”. Bo Bpems
nepeessa o ATIaHTHYECKOMY okeaHy oT Hpro-Mopka Kk A30pcKHM OCTpOBaM “CTOSIA MPEKpacHas JIeT-
Hsis TIOTOJIa, @ HOUM ObUIN Jaxe JTydine JHei. Mbl HaOmroanu cTpaHHoe sijieHue: JIyHy, mOosSBIISIONIyIOCS
KaX/Iplii Beuep B TOT kK€ 4ac B TOH ke Touke Heba. [IpuumHa 3TOro opuruHanbHOrO moBeneHus JIyHbI
CHayaJla OcTaBayach JJIs HAC 3araJlouHoO, HO MOTOM MBI COOOpa3WIIK, B YEM JI€JI0: MBI [TOABUTATUCH KaXK-
JbIi yac Ha 20 MUHYT JOJTOTHI K BOCTOKY, T. €. UMEHHO C TaKOH CKOpPOCTBIO, 4YTOOBI HE OTCTaBaTh OT JIy-
Hbl!”.

ThicsiuHast 10J151 CEKYHIbI
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Jlis Hac, NPUBBIKIIMX MEPUTH BPEMs Ha CBOIK YEJIOBEUECKYKO MEPKY, THICSYHAs JOJI CEKYHJbI
paBHO3HA4YHa HYJIO. Takue MPOMEKYTKH BPEMEHH JIMIIb HEJAaBHO CTAJIM BCTPEYAThCS B HAILLIEH IIPAKTHKE.
Korna Bpems onpenesnsiian o Beicote CONHIIA WK AJMHE TEHH, TO HE MOTJIO OBITh pEUr O TOUYHOCTH JaKe
710 MUHYTHI (pHC. 3); JIOAN CYMTATIM MUHYTY CIHIIKOM HHUYTOXHOW BETMYMHOMN, YTOOBI CTOUJIO €€ U3Me-
pATh. JIpeBHUH 4YEIOBEK KU TAKOW HETOPOIUIMBOM JKU3HBIO, UTO HA €ro 4acaxX — COJHEYHBIX, BOJSHBIX,
MIECOYHBIX — HE OBIJIO 0COOBIX JeneHuil At MUHYT (puc. 4, 5). Tonbpko ¢ Hayana XVIII Beka crana moss-
nsThes Ha nudepOnare MuHyTHas cTpenka. A ¢ Hauana XIX Beka MosiBUIaCh U CEKYH/IHAs CTPEIIKa.

=
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Puc. 3. Onpenenenue BpeMeHu aHs mo monokeHuto CosHIla Ha HeOe (cieBa) W MO JUITMHE TEHU
(cpaga).

1
1 L

Puc. 4. BoasHble yachsl. ynoTpeOsBIINecs B APEBHEM MUDE.

Puc. 5. CrapuHHble KapMaHHBIE Yachl.

YTo e MOXKET COBEPIIUTHLCS B THICAYHYIO 0JII0 CeKyHbI? Ouenp MHoroe! Iloesn, npasna, MoxeT
MIEPEMECTUTHCS 3@ ITOT IPOMEXKYTOK BPEMEHHU BCEr0 CAaHTHMETPA Ha TPH, 3BYK — yxke Ha 33 cM, caMoJIeT
— IPUMEPHO Ha IMOJIMETPA; 36MHOM 1Iap NPOMAET B CBOEM JIBMXKEHUM BOKpYr CoJIHIIA B TaKylo JI0JIIO ce-
kyHzab! 30 M, a cBeT — 300 kM.

Menkue cymiecTBa, OKpy>Karolue Hac, eciau Obl OHU YMEJH pacCyXJaTh, BEPOSITHO, HE CUUTAIIU ObI
TBICSIYHYIO JOJI0 CEKYH/IbI 32 HUYTOXHBINA IPOMEXYTOK BpEMEHHU. [{7151 HACEKOMBIX, HAIIPUMEp, BEIMUUHA
9Ta BIojHE omyTuMa. Komap B TeueHne ogHou cexkyHpl genaeT 500 — 600 moiaHbIX B3MaxoB KpbLUIbIII-
KaMHM; 3HauUT, B THICSYHYIO JOJII0 CEKYH]Ibl OH yCIIEBAET NOJHATH UX WU OIIyCTHUTh.

YenoBek HecriocoOeH mepeMeniaTh CBOM WIEHbI Tak ObICTPO, Kak HacekoMoe. Camoe OBICTpoe Hallle
JIBUJKEHHE — MUTAHUE TJ1a3, “MTHOBEHHME OKa”, WIHA “MUT”’, B MEPBOHAYAIBHOM CMBbICIE 3TUX CI0B. OHO
COBEpILAeTCs TaK OBICTPO, YTO MBI HE 3aMEYaeM Jlayke€ BPEMEHHOTO 3aTMEHUsI MoJjs Haiiero 3peHusi. He-
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MHOT'H€, OJJHAKO, 3HAIOT, YTO 3TO ABHKEHHE — CHHOHUM HEBOOOPa3UMOM OBICTPOTHI — MPOTEKAET B CYIL-
HOCTH JIOBOJIbHO MEAJIEHHO, €CIM M3MEpPSTh €ro THICAYHBIMU JOJsAMU CeKyHIbl. IlomHoe “MrHoBeHue
OKa” JJUTCA, KaKk OOHApY>KUJIM TOUYHbIE U3MEPEHUs, B cpeiHeM 2/5 cekyHbl, T. €. 400 ThICAYHBIX J0JIeH
ee. OHO pacmagaercs Ha cieayromue ¢asbl: omyckanue Beka (75 — 90 THICAYHBIX CEKYH/bI), COCTOSIHUE
HEMNOABIKHOCTH ommyiieHHOTo Beka (130 — 170 TeicsunbixX) U noanaTue ero (okono 170 Teicsunbix). Kak
BUJHTE, OJIUH “MHUI” B OYKBAJIBHOM CMBICIIE 3TOTO CJIOBA — IPOMEKYTOK JJOBOJIBLHO 3HAUUTENbHBIN, B Te-
YEeHHE KOTOPOTO IJIa3HOE BEKO YCIEBAET JakKe HEMHOrO OTIAOXHYTh. M ecimu ObI MBI MOTJIM Pa3/elbHO
BOCIPUHHMMATh BIIEYATICHUS, JJSIINUECS THICIYHYIO JOJIO CEKYHJbI, Mbl YJIOBUIIHM OBl “B OJWH MUT JBa
IUTABHBIX IBUYKEHUS TJIA3HOTO BEKA, Pa3/ICJICHHBIX IPOMEKYTKOM ITOKOSI.

[Tpu TakoM yCcTpOHCTBE Hallleli HEPBHOM CHCTEMBI Mbl YBUJEIU Obl OKPYXAIOIIUH HAC MUP MPeoO-
pakeHHBIM JI0 Hey3HaBaeMocTU. OmnHcaHue TeX CTPaHHBIX KapTHH, KaKhe MPeICTaBUINCh Obl TOTa Ha-
UM [J1a3aM, Jajl aHrJIMACKUi nucarens Yaiuic B pacckasze “Homelmuii yckopurens”. I'epou pacckasza
BBIMUIIM (PAaHTACTHUYECKYIO MUKCTYPY, KOTOpas ACHCTBYET Ha HEPBHYIO CHCTEMY TaK, YTO JIEIAET OpraHbl
YyBCTB BOCIIPUMMYMBBIMH K Pa3eIbHOMY BOCIPUSTHIO OBICTPBIX SIBICHUH.

BoT HECKOJIBKO IPUMEPOB U3 pacckasa:

“ — Bujanu v BbI JI0 CHX IOP, YTOOBI 3aHABECKA MPUKPEIIIACh K OKHY 3TaKUM MaHepoM?

51 mocmoTpes Ha 3aHaBECKY M YBHJIEJ, YTO OHA CJIOBHO 3aCTbUIA M YTO YroJl Yy HEE KaK 3arHyJcs OT
BETpa, TaK U OCTaJICS.

— He Bugan Hukora, — ckasan s. — UTo 3a cTpaHHOCTS!

— A 3T0? — CKa3aJl OH U PACTONBIPHII NAJIbLIBIL, IEP/KABILINE CTAKAH.

51 oxupan, 4To cTakaH pa3o0beTcs, HO OH JJaKe HE IIEBEJbHYIICSA: OH MOBUC B BO3AYXE HEMOIBUXK-
HO.

— BpI, kOHEeUHO, 3HaeTe, — ckazan ['mbOepH, — 4TO Majarouuil MpeaMeT OIMyCKaeTCsl B MEPBYIO Ce-
KyHIy Ha 5 M. U ctakan mpoberaet Tenepb 3TH 5 M, — HO, Bbl IOHUMAETe, HE MPOLIO €Il U COTOM J0Iu
cexkyHzbl. [Hano umeTts B BUay, K TOMY €, UTO B IEPBYIO COTYIO JOJIO NIEPBOM CEKYHbI CBOETO NaJACHUS
TEJIO MPOXOJIUT HE COTYIO 4YacTh oT 5 M, a 10000-t0 (o ¢opmyne S = gt2/2), T.e. HOIMUIUIUMETPA, A B
HEPBYIO THICSUHYIO JI0JII0 CeKyHAbI — Bcero 1/200 MMm.] DTo MOXKeT BaM J1aTh MOHATHE O CHJIE MOETO “yc-
KOpUTENs .

CrakaH Me[UIeHHO omyckaiics. ' m60epH mpoBen pyKoil BOKPYT CTaKaHa, HaJl HUM U MO/ HUM. ..

S rnanyn B okHo. Kakoii-To Benocunenucr, 3acThIBUIMM Ha OJHOM MECTE, C 3aCTBHIBIIMM 00JaKoM
IBLIH 1103311, TOTOHSJ KaKylo-TO OpUUKY, KOTOpas TAKKe HE JBUralach HU Ha OJMH JIOWM.

... Hamme BHUMaHue ObUTO NPUBJIEYCHO OMHHOYCOM, COBEpPILICHHO OKaMeHEeBIIMM. Bepxyiika Ko-
Jec, JIOIIaJUHbIE HOTH, KOHEI KHYTa U HIDKHSS YeIIOCTh Kydepa (OH TOJIBKO YTO Haydal 3eBaTh) — BCE ITO,
XOTS U MEJUIEHHO, HO ABUTAJIOCh; OCTAJIBHOE )K€ B 3TOM HEYKIIFOXKEM 3KHUIIaK€ COBEPILEHHO 3acThlI0. Cu-
JSIIIME TaM JIF0IU ObLIIM KaK CTaTyH.

...Kakoii-To 4enoBek 3acThll KaK pa3 B TOT MOMEHT, KOTJJa OH Ji€Jiall HEYEJIOBEYECKUE YCUIIHS CIIO-
JKUTh Ha BeTpy rasery. Ho [u1s Hac aTOro Berpa He CyliecTBOBAJIO.

...Bce, uTo ObLIO CKa3aHO, MOYMaHO, CACIAHO MHOM ¢ TOH MOPBI, KaK “yCKOPUTEIh MPOHUK B MOM
OpraHu3M, ObUIO JIMIITL MTHOBEHUEM OKa JUIsl BCEX MPOYMX JIFOACH U /7Sl BCel BCEJICHHOM .

BeposTHo, ynTaTensiM HHTEpeCHO OyIeT y3HaTh, KAKOB HAUMEHBIINN MPOMEXYTOK BPEMEHH, U3Me-
pPUMBIN CpeacTBaMU cOBpeMeHHOM Hayku? Emnie B Hagane 3toro Beka oH paBHsicsa 10000-i1 none cexyH-
IIbl; TeTepb ke GU3uK B cBoel pabopatopun cnocodeH uzmeputsb 100000000000-10 105110 CEKYyHIBI. DTOT
IIPOMEXYTOK IPUMEPHO BO CTOJIBKO K€ pa3 MEHbUIE LIEJIOW CEKYHJIbl, BO CKOJBKO pa3 CEKyHJa MEHbIIIE
3000 nert!

Jlyna Bpemenu

Korna Yamic nucan cBoit “HoBelmmii yckopuTens”, OH €/1Ba JIM J{yMaJl, 4YTO HEYTO MOJO0OHOE KO-
raa-HUOy/b OCYIIECTBUTCS B JEMCTBUTENBHOCTU. EMy 10Be10Ch, OJJHAKO, JOXKUTH JIO 3TOr0: OH MOT' C00-
CTBEHHBIMH IV1a3aMU YBUJIETh — IIPABJia, TOJIBKO HA dKpaHE — T€ KapTHHBI, KOTOPBIE CO3/1aJI0 HEKOI'1a €ro
BooOpaxkeHue. Tak Ha3zpiBaeMas “Jiyria BpeMEHH MOKa3blBaeT HAM HAa HKpaHE B 3aMEIJICHHOM TeMIe
MHOTH€ SIBJICHUS], TPOTEKAIOI1e 0OBIYHO OUEHb OBICTPO.

“JIyna BpemeHu” — 370 KUHeMaTorpadudyeckuil oroanmapar, 1elaloumii B CeKyHay He 24 CHUMKa,
Kak OObIYHBbIE KMHOAIapaThl, a BO MHOTO pa3 Oombiue. Eciau 3acHATOE Tak sBJIEHHE MPOEKTUPOBATH Ha
9KpaH, MycKas JICHTY ¢ OOBIYHOW CKOPOCTBIO 24 Kajjpa B CEKyH]y, TO 3pUTENN YBUIAT SIBICHUE PACTSIHY-
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ThIM — COBCpIIAOIIMUMCS B COOTBCTCTBYIOLICC YHUCIO pa3 MCAJICHHCC HOPMAJIBHOIO. Yuraremnro cliy4da-
JIOCBh, BCPOATHO, BUACTHb HA 3KPAHC TAKHC HCCCTCCTBCHHO IJIAaBHBIC IMMPBLKKHA U APYIrUC 3aMCIJICHHLBIC SAB-
neaus. C IIOMOIIIBIO 0oJiee CI0KHBIX afraparTroB TOro K€ poaa JOCTUTaCTCA 3aMCAJICHUC CIIC OoJiee 3Ha-
YUTCIIBHOC, ITIOYTHU BOCIIPOU3BOAANIICC TO, YTO OIIMCAHO B paCCKaseC VYamnca.

Korna mb1 nBuxemcst BOKpyr CoJiHia ObicTpee — AHeM MJIH HOYbIO?

B mapmkckux razerax mosiBUIOCh OJHAXKIBI OOBsIBIEHUE, OOCIIaBIIee KaKAOMY 3a 25 CAaHTUMOB
yKa3aThb Croco0 MyTenecTBOBaTh JCIIEBO M NpuToM Oe3 majeifmiero yromieHus. Hammcs serkosep-
HbIE, KOTOpBIE MpHCTIanu Tpedyemble 25 caHTUMOB. B 0TBeT KakIblil U3 HUX MOJYYHII I10 MOYTE MUCHMO
CJIEYIOLErO COAEPIKAHUS:

“OcraBaiiTech, TpaXxJaHUH, CIIOKOMHO B CBOEH KpOBAaTHU M MOMHHTE, 4TO 3eMiisl Hamia BepTutcs. Ha
napaenu [lapuxa — 49-i1 — BbI npoGeraere kaxabie cyTku 6osee 25 000 kM. A eciiu BbI JIIOOUTE KUBO-
MUCHBIE BUJIbI, OTKMHBTE OKOHHYIO 3aHABECKY U BOCXMIATeCh KapTUHOM 3BE3/1HOTO Heba™.

IIpuBieueHHBIN K Cyay 32 MOIIEHHUYECTBO, BUHOBHMK 3TOM 3aT€U BbICIyLIaJl IPUTOBOP, YIUIATUI
HAJIOXKEHHBIN Ha Hero 1mTpad U, rOBOPAT, CTaB a TEATPAIbHYIO 03y, TOPKECTBEHHO NMOBTOPUII 3HAMEHHU-
TOoe Bockimuanue ['anunes:

— A Bce-Taku oHa BepTuTcs!

B u3BecTHOM cMbICiie OOBHHSEMBINH ObUT MPaB, HOTOMY YTO KaXKIbli OOMTATENb 3€MHOIO IIapa He
TOJIBKO “HyTElIeCTBYET”, BpaIlasCh BOKPYI 3€MHOM OcCH, HO C emle OoJbIleil CKOPOCThIO MEPEHOCUTCS
3emiteii B ee oOpamieHuu Bokpyr ComHia. ExxecekyHIHO Tu1aHeTa Halla coO BCEMH CBOMMHU OOHMTaTEeNsIMHU

nepeMenacTcsa B IpOCTPAHCTBE HA 30 KM, BpallasdCcb OTHOBPEMCHHO U BOKPYT OCH.
Fonfens

——

Nunrads

Puc. 6. Ha HOuHO# MOJIOBMHE 3€MHOTO IIapa JIIOAU ABMXKYTCS BOKpYyr CoiHIla ObIcTpee, yeM Ha
JTHEBHOMH.

ITo 3TOMy MOBO/Iy MOXHO 337aTh MHTEPECHBIN BOIPOC: KOT/1a MBI BM>XKeMcsi BOKpYr CosHIa ObICcT-
pee — AHEM UM HOYbIO?

Bonpoc criocobeH BbI3BaTh HEAOYMEHHUE: BEb BCETAa HA OJHOM CTOpOHE 3eMIIH JIeHb, Ha JPYroi —
HOYb; KaKOH ke cMbICI uMeeT Hau Bompoc? ITo-BunuMomy, Hukakoro. OnHako 3to He Tak. Crnpamiusa-
eTcs BeJlb HE 0 TOM, KOT'Jla BCSl 3eMIIs [TepeMeEIIaeTcst CKopee, a O TOM, KOT/1a Mbl, €€ 00UTaTeNH, IBIKEM-
Csl CKOpee cpe/id 3Be3/1. A 3TO y)Ke BOBCe He OeCCMBICIEHHBIN BONpoc. B conHewyHo# cucteme Mbl coBep-
1aeM JBa ABIDKEHUS: BpamiaeMcs BOKpyr CoJHIIa U B TO ke BpeMsi oOpaijaeMcs BOKPYr 3eMHOU OCH.
O0a nBrMXKEHMS CKIIAJBIBAIOTCS, HO PE3YybTaT MOIYYACTCA PA3IUYHbIM, CMOTpPS MO TOMY, HAXOJUMCS JIH
Mbl Ha JHEBHOU WJIM HOYHOU I0JIOBMHE 3eMJM. BarisiHuTe Ha puc. 6, U Bbl IOMMETE, UTO B IIOJHOYb CKO-
POCTh BpallleHUs npubasisemcs K NOCTYNaTeNbHON CKOPOCTH 3eMild, a B MOJJIEHb, HA000POT, omuuma-
emcs OT Hee. 3HAUUT, 8 NONHOYb Mbl OBUNCEMCS 8 COTHEUHOU cucmeme bvicmpee, Hedce 8 NON0eHb.

Tak Kak TOYKHM KBATOpa MPOOETalOT B CEKYHAY OKOJIO MOJYKHJIOMETpa, TO JJIS AKBATOPHAIBHOMN
II0JIOCHI Pa3HULIA MEXAY NOJIYAEHHOHN U NOJyHOYHOM CKOPOCTHIO IOCTUTAET LIEJIOr0 KUIOMETPA B CEKYH-
Zy. 3HaKOMBI€ C TEOMETPHUEN JIETKO MOTYT BBIUMCIINTD, 4TO JUIsl JIeHnHrpaga (KoTopblil HaxoauTes Ha 60-
i mapanienu) 3Ta pa3HMLA BABOE MEHBIIE: B MOJHOYb JICHUHIPAALBl KKAYI0 CEKYHAY NMpoOerarT B
COJIHEYHOH CHCTEMe Ha MOJIKHIIOMETpa 00JIblIe, HEXXEIH B MOJIACHb.

3arajaka TeJe;KHOr0o KoJieca
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[Tpukpenure cOOKy K 0001y TEJICKHOTO Kojieca (MM K IIMHE BEJIOCUIIEIHOTO) IBETHYIO OyMaxKy
U HaOmoaiTe 3a Heil BO BpeMs IBIDKEHUS TeJlerd (WK Beslocuriena). Bel 3aMeTuTe cTpaHHOE SBJICHHUE:
noka OyMa)kka HaXOJUTCS B HIDKHEHW YacTH KaTSIIErocsl Kojieca, OHa BUJHA JOBOJIBHO OTYETIIMBO; B
BEPXHEH e YacTH OHA MEJIbKAEeT TaK OBICTPO, YTO BBl HE YCIIEBAETE €€ PA3TIIsICTh.

BbixonuT kak OyATO, YTO BEpXHss YacTh KoJjieca JBHXKETCS ObIcTpee, yeM HUXHSAL. To e Habiro-
JICHUE MOJKHO CJIeNaTh, €CIIM CPAaBHUTH MEXKY COO0O0M BEpXHUE U HI)KHUE CHHIIBI KaTSIIErocs KoJjieca Ka-
KOTO-HUOYb dKHUMaxa. byner 3aMeTHO, 4TO BEpXHHUE CIUIIBI CIMBAIOTCSA B OJIHO CIUIOLIHOE LIEJIOe, HIXK-
HUE e BUAUMBI Pa3lesnbHO. J[el0 OmsATh-TaKu MPOUCXOUT TaK, CJIOBHO BEPXHSS 4acTh Kojeca ObIcTpee
JBUKETCSI, YEM HIKHSSL

B yem xe pasrajaka 3TOro cTpaHHoro siBiaeHusi? /la mpocto B TOM, 4TO BEPXHsISl YacTh KaTALIETOCs
KoJieca OelicmeumenbHo 08udicemcs ovicmpee, yem HudicHaA. PakT MPEACTaBISIETCS ¢ NEPBOTO B3MIIAAa
HEBEPOSTHBIM, a MEX/y TEM IPOCTOE PACCYKIeHHE YOeTUT Hac B 3TOM. Benp Kaxkaast TOuKa KaTsIerocs
KOJIeca COBEPILACT Cpasy 06a JABWKEHHS: 00paIaeTcsi BOKPYT OCH M B TO K€ BPeMs IOJABUIaeTCs BIIEpe]
BMeECTE C 3TOM 0cblo. [IporcXouT — Kak B cilydae 3€MHOTO 11apa — CJI0XKEHHUE JBYX ABW)KECHUM, U PE3YJib-
TaT JUIs BEpXHEW U HUKHEW JacTed KoJieca I0JIy4aeTcsl pa3Hblid. BBepXy BpalaTeabHOE JBUKEHUE KOJIe-
ca npubasnsemcs K MOCTYNATEIbHOMY, TaK Kak 00a JBMXKEHHs HAIlpaBJICHbI B OJHY U TY K€ CTOPOHY.
BHu3y ke BpalarenbHoe ABMKEHHE HAINPaBJIEHO B OOPAaTHYIO CTOPOHY H, CIE€OBATENbHO, OMHUMAEMCS
OT MOCTYNaTeIbHOIr0. BOT mouemMy BEpxXHHE YacTu KoJieca EPEMELIAIOTCSI OTHOCUTENIBHO HETIOBUKHOTO
HabmogaTens ObICTpee, YeM HIDKHUE.

To, 4TO 3TO NEHCTBUTENBHO TaK, JIETKO MOHATH HAa IMPOCTOM OIBITE, KOTOPBIM CIEAYET MPOAEIaTh
npu ynoOHOM cityyae. BOTKHHTE B 3eMITI0 MAJIKY PAZOM C KOJECOM CTOSINEH TeJerd Tak, YToObl majika
npuxoauiack npotuB ocu. Ha o0ojie kosieca, B camoii BepXHell M B caMOil HIDKHEH ero yacTsx, clienanTe
IIOMETKH MEJIOM WJIM YIJIEM; IOMETKH MPUAYTCs, CIEA0BATEIbHO, KaK pa3 MPOTUB NAJIKU. Tenepb oTKa-
TUTE TeJeTy HEMHOTO BIPaBo (puc.7), 4TOOBI OCh OTOILIA OT MANKKU caHTUMeTpoB Ha 20 — 30, u 3aMeThTe,
KaK MepeMeCTIIINCh Balllk NOMETKU. OKa)XeTcs, YTO BEpXHsSA MMOMeTKa A MepeMecTHIach 3aMeTHO 00JIb-

1€, HEeXKEJIM HWXKHSAA B, KOTOpas TOJBKO €/1Ba OTCTYIINJIA OT MaJIKH.
Al .
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Puc. 7. Kak y6enuThCst, YTO BEpXHsIsl UaCTh KoJjieca ABMKETCs ObicTpee HIKHell CpaBHUTE paccTos-
Hus Touek A u B oTkaruBmierocs koseca (IpaBblil UEPTEX) OT HETOABMU)KHOM MaJIKHU.

Camasn MeAJICHHad 4acCTh KoJeca

Wtak, He BCe TOYKM JBUIKYIIETOCS KOJeca TelIerd MepeMenaroTcsl 0JJMHAKOBO ObicTpo. Kakas ke
YacTh KaTAILIErocs KoJieca IBUKETCA BCEro MeJIeHHee?

HetpynHo coobpa3uTh, 4TO MmednenHee 6cex OBUINCYMCA me MOYKU Kojecd, KOmopvle 8 OaHHbIlL
Momenm conpukacaromcesi ¢ 3emieti. CTporo ropopsi, B MOMEHT COIPUKOCHOBEHMS C IMOYBOM 3TU TOUYKHU
KOJICCa COBCPIICHHO HCIMOABUKHBI.

Bce ckazaHHO€E cipaBeIsIMBO TOJBKO IS KOJIECA KATSIIETOCs, @ HE JUIsl TAKOT0, KOTOPOE BPALLAETCS
Ha HENOABWKHOU OCH. B MaxoBOM KoJjiece, HapUMeEpP, BEPXHUE H HUKHUE TOUYKHU obona JBHXKYTCA C OU-
HAKOBOW CKOPOCTBIO.

3agaya He HIyTKa
BoT eme oaHa He MeHee M00OMBITHAA 3a/1a4a:; B [0€3/1e, WAYyIIEM, CKaxkeM, u3 Jlennnrpana B Mo-

CKBY, CYILECTBYIOT JIU TOUKH, KOTOPBIE IO OTHOILICHMIO K MOJIOTHY JOPOTH JIBUXKYTCS 00paTHO — OT Mo-
cKkBbI K JIlenunrpany?
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Puc. 9. Korna »xene3HogopoKHOE KOJIECO KAaTUTCS HAJIEBO, HI)KHHUE YaCTH €ro BBICTYIAIOIIETO Kpast
JBUKYTCSI HAMPaBo, T. €. B 00paTHYIO CTOPOHY.

Oxa3pIBaeTcsl, 4TO B KXl MOMEHT Ha Ka)KJIOM KOJIECE CYIIECTBYIOT Takue TOUYkd. [ 11e ke oHu
HaxomATcsa?

Bbl 3HaeTe, KOHEYHO, YTO YKENE3HOJAOPOKHBIE KOojleca UMEIOT Ha 000/1e BBICTYMAIONINI Kpaii (pe-
6opay). 1 BOT okasbIBaeTCs, YTO HIDKHHUE TOYKU 3TOTO Kpasi MPH JBMKCHUH MOe3/1a MEePEeMENIaloTCsl BO-

BCE HE BIEpPE], a Ha3al.

B 3TOM 5€rK0 ynocTOBepUTHCS, MpoJieiaB Takol onbIT. K HEOOIbIIOMY KPYKOUKY, HalpuUMep K
MOHETE WJIM MYTOBHIIE, IPHJICIUTE BOCKOM CIIMYKY TaK, YTOOBI OHA MpUIIeraja K KPYXKy MO0 paanycy u
JaneKo BbicTynana 3a kpaid. Ecnu teneps ynepers Kpyxok (puc. 8) B kpail nuHeliku B Touke C U Ha4yaTh
KaTUTh €ro crpasa HajieBo, TO Touku F, E u D BeICTynaromiei 4yactu OTOABUHYTCS HE BIEpEX, a Ha3al.
UYem panblie Touka OT Kpasl KpyXKKa, TEM 3aMETHEE I0JacTcsl OHA Ha3aj IIpU KauyeHUM Kpyxka (Touka D
nepeiiaer B D).

Touku pedopIbl KENE3HOIOPOKHOTO KOJIeca IBIKYTCS TaK e, KaK U BBICTYIAOIIas YaCTh CIUYKH
B HallleM OIIBITE.

Bac He NOJKHO yAMBIISATH TENEPb, YTO B MOE3/E CYLIECTBYIOT TOUKH, KOTOPbIE ABMXKYTCS HE BIIE-
pen, a Ha3aj.

NN Y

Puc. 10. Beepxy n3o0paxena Ta KpuBasi TuHUS (“IUKIONIA”), KOTOPYIO OMUCHIBAET KaXK/as TOYKA
000/1a KatsIerocs Kojeca Teneru. BHU3y — KpuBasi TUHUS, ONKChIBaeMasi KaX 10l TOUKOM BBICTYIAIOIIIE-
ro Kpast KeJIe3HOJOPOKHOTO KOoJIeca.

[TpaBnaa, 5TO ABMIKEHUE UTUTCS JIUIIh HUYTOKHYIO JAOJIO CEKYH/bBI; HO, KaKk Obl TO HU ObLIIO, 00pat-
HOE MepeMeIleHre B ABMKYILEMCS TTOE3/€ BCE KE CYIIECTBYET HAMEPEKOp HAIIMM OOBIYHBIM IPECTaB-
nenusMm. CkazaHHoe nosicHsieTcst pucyHkamu 9 u 10.

OTtkyna mibuia Jgoaka?

BooOpasure, uTo BecenbHas JIOJKA IUIBIBET MO 03€pYy, U MyCTh CTpeNiKa a Ha HamieM puc. 11 uzo-
OpakaeT HampaBJeHUE U CKOPOCTh ee ABMKeHus. Hamepepes uner mapycHas jnonka; cTpenka b usobpa-
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JKaeT €€ HallpaBJICHUE U CKOPOCTh. Ecium Bac, uurarens, CIpOCAT, OTKYIa ATa JIOJKA OTYAJIWIIA, BBI, KO-
HEYHO, cpa3y yKakeTe MyHKT M Ha Oepery. Ho eciu ¢ Tem ke BOIPOCOM OOpaTUTHCS K Maccakupam Be-
CEIIbHOH JIOJKH, OHU yKa3alld Obl COBEPIICHHO APYTyio Touky. [Touemy?
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Puc. 11. INapycnas nonka uget Hamnepepe3 BecenbHOH. CTpenku a M b — ckopoctu. UTo yBUASAT
rpeOusI?

[IpoucxouT 3TO OTTOTO, YTO MACCAXKUPBI BUIAT JIOAKY JBHKYIIECICS BOBCE HE MO MPSIMBIM YIJIOM
K IyTH cBoei noaku. OHU Belb HE YyBCTBYIOT COOCTBEHHOTO JABWKEHHUS: UM Ka)KETCsl, UYTO CAMH OHH CTO-
AT Ha MECTE, a BCE KPYroM JIBUXKETCS C MX COOCTBEHHON CKOPOCTHIO, HO B 00OpaTHOM HampasieHuu. [1o-
ATOMY 0Jis1 HUX TIapyCHAs JIOAKA ABMKETCS HE TOJIBKO MO HAMPABJICHUIO CTPENIKH b, HO U MO HAPABICHUIO
MYHKTUPHOU JMHHUH a, 0OpaTHO JABWKEHHUIO BECENbHOU JIOAKHU (cM. puc. 12). O6a nBKEHUS MapyCHOM
JOAKU — ACHUCTBUTEIBHOE U KaXKyIleecs — CKIIaJIbIBAlOTCs MO MpaBUily napamienorpamma. B pesynbrare
Maccakupam IUTFOTKU KaKeTCs, OyATO mapycHas JI0JKa ABMXKETCS M0 TUaroHaIM MmapaiesiorpaMmMma, Imo-
CTpPOEHHOTO Ha b 1 a. BOoT movemy maccaxupam mpeAcTaBIseTCs, 4YTO MapycHas J0IKa OT4aIuiIa oT oepe-
ra BOBCE HE B TOUKE M, a B HEKOTOpOW TOUke N, JaJEKO BIEPEAU IO JABUKEHHUIO BECEIBHOW LLIIONKU
(puc. 12).

JIBurasich BMecTe ¢ 3emiieli 1o ee opOUTe U BCTpeUast JIydd 3BE3/l, MbI CyJIUM O MOJIOKEHUU UCTOY-
HUKOB 3TUX JIY4€l TaK e HEMPaBUIIbHO, KaK MACCAKUPBI BECENILHOMN JIOJIKHA OMIMO0YHO OTIPEACIISIOT Me-
CTO OTIUIBITUA MapycHOU. [T03TOMy 3Be3/1bI MPEACTABIAIOTCS HAM HEMHOTO CMELEHHBIMU BIEPE] MO My-
TH JBWXKEHUS 3eMiu. KOHEYHO, CKOpPOCTh JIBMXKEHMSI 3€MJIM HUYTOKHA 0 CPABHEHHUIO CO CKOPOCTHIO
ceeta (B 10000 pa3 MeHbIIe); MOATOMY Kaxylleecss CMEIIeHUE 3Be3]l He3HauuTenbHo. Ho oHO Moxer
OBITH OOHAPYKEHO C MOMOIIBI0 ACTPOHOMUYECKUX MPHOOPOB. SIBIEHUE STO HOCUT Ha3BaHHUE abeppaiuu
CBETA.

Ecnu momo6HbIE BOMIPOCHI 3aMHTEPECOBAN Bac, MONMPOOyHTe, He U3MEHSS YCIOBUI Halllel 3a1auu
0 JIOJKE, CKa3aTh:

1) mo kakoMy HampaBIEHUIO JBUKETCS BeCeIbHAs JIOAKA JIJISl TACCAKUPOB MAPYCHOU?

2) KyJla HarpaBJsieTCsl BECENbHAs JIOAKA, IO MHEHUIO TACCAXXUPOB MAPYCHOM?

UYtoOBl OTBETUTH Ha 3TH BOTMPOCHI, BAM HY)KHO Ha JIMHUU a (pHUC. 12) MOCTPOUTH MapaienorpaMmm
CKOPOCTEM; IMaroHaidb €ro MOKaXeT, YTO MAcCaKUpaM MapyCHOU JIOAKU BeCebHasl KaXXeTCs TUIbIBYIIEH B
KOCOM HaIlpaBJICHUH, CIIOBHO COOHMPAsCh MPUYAIIUTE K Oepery.

_—
o s

.1\11“",(3- ?__gr-:b,-ﬂ B

Puc. 12. I'pebuiam kakeTcsi, 4TO mapycHas JIOAKa UJIET He Halepepe3 UM, a KOco — OT TOUKH N, a He
oT M.
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I'naBa Bropas. TAKECTDb U BEC. PBIYAI'. TABJIEHHUE

Bceranbre!

Ecnu 51 ckaxy Bam: “Celfyac BbI CsJIeT€ Ha CTYJ Tak, YTO HE CMOXKETe BCTaTh, XOTSA U He Oynere
IIPUBS3aHbI, BBl IPUMETE 3TO, KOHEYHO, 3a IIYTKY.

Xopomo. CaapTe ke Tak, KaKk CUIUT YeJIOBEK, N300pakeHHbIN Ha puc. 13, T. e. Aepka TyJOBHILE
OTBECHO H He N00008U2as HO2 NOO CudeHbe cmynd. A Ternepb MOnpoOyHTe BCTaTh, HE MEHSS MOJIOKECHUS
HOT M He Harubasi Kopmyca Brepe/.

Puc. 13. B Takom 1oJio;k€eHUM HEBO3MOXKHO MOJIHATHCS CO CTYJa.

Yro, He ynaerca? HukakuMm ycuiameM MYCKYJIOB HE yJacTCsl BaM BCTaTh CO CTYJIa, MOKa BBl HE IIO-
JOJIBUHETE HOT 0] CUJICHBE WU HE NTOAATUTECH KOPIIYCOM BIEPE.

YroObl MOHATH, IOUEMY ITO TaK, HaM MPHUAETCS MOoOece0BaTh HEMHOTO O PaBHOBECHH TeJ BOOOIIE
U 4eJI0BEYECKOro B 4acTHOCTU. CTOSALIMM NpeAMET HE ONPOKUIBIBAETCSA TOJIBKO TOTJa, KOTJa OTBECHAs
JIMHUSA, TIPOBEJCHHAS U3 LIEHTPA TAKECTH, IPOXOJAUT BHYTPU OCHOBaHMs Belid. [103TOMy HaKJIOHHBIN LU-
auHp (puc, 14) 1oMKeH HENPEeMEHHO ONPOKUHYTHCS; HO €cau Obl OH ObLT HACTOJIBKO IIUPOK, YTO OTBEC-
Has JMHMA, TPOBEICHHAs U3 €ro LEHTpa TSKECTH, MPOXoAuia Obl B MpeesiaX ero OCHOBAHUS, LIMIMHAD
He onpokunyincs Obl. Tak Ha3pIBaeMble “manaroniue Oamuu” — B [Iuze, B bomonbe mim xoTs Obl “nagaro-
11ast KOJIOKOJIbHA B ApxaHrenbcke (puc. 15) He magaroT, HeCMOTpPsI Ha CBOM HAKJIOH, TaKXKe MOTOMY, YTO
OTBECHAs JIMHMS U3 MX LEHTPA TSHDKECTU HE BBIXOJIUT 3a MPEAEbl OCHOBAHMS (Ipyras, BTOPOCTEIIEHHAs,
NPUYMHA Ta, YTO OHH YIIIYOJICHBI B 3¢MJII0 CBOUMHU (DyHIAMEHTaMH).

Puc. 14. Takoll LWIMHIpP JOJKEH ONPOKHUHYTHCS, IIOTOMY YTO OTBECHAs JIMHMS, IPOBEACHHAS U3
LIEHTPA TSAKECTH, IPOXOJUT BHE OCHOBAHMSI.
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Puc. 15. “Tlagaromas’ KOJOKOIBHS B ApXaHrenbcke (co cTapuHHOM (hoTorpadun).

Crosmuii 4eI0BEK He MaJaeT TOJbKO O TEX MOP, OKA OTBECHAS JIMHUS U3 LIEHTPA TSKECTH HaXO0-
JUTCSI BHYTPH IUIOIIAKU, OTPAHUUEHHON KpasiMu ero cTynHel (puc. 16). [Toatomy Tak TpyJHO CTOSTH Ha
OJIHOH HOre; €llle TPYJHEE CTOATh Ha KaHaTe: OCHOBAHME OYEHb MAJIO U OTBECHAS JIMHUS JIETKO MOMKET
BBIMTH 3a €ro Ipeeibl. 3aMETWIN JIM Bbl, KAKOW CTPAHHOW IMOXOAKOW OTIMYAIOTCS CTapble “MOpPCKHE
BoJIKK? [IpoBOs BCIO JKM3HB HAa KauyarOUIEMCs CyJHE, I/I€ OTBECHAsI JMHMS U3 LIEHTpa TSKECTH UX Tella
€KECEKyH/THO MOYKET BBIMTH 3a Mpejaeibl MPOCTPAHCTBA, 3aHITOTO CTYMHSIMH, MOPSKU BBIPaOATHIBAIOT
NPUBBIYKY CTYNaTh TaK, 4TOObl OCHOBAaHME UX Tena (T. €. IIHUPOKO PACCTABICHHBIC HOT'H) 3aXBaThIBAJIO
BO3MOJKHO OOJIbIlIee MPOCTPAHCTBO. DTO MPUIAET MOPSKAaM HEOOXOJUMYIO YCTOHYHMBOCTh Ha KOJEOIO-
mielics nany0e; eCTeCTBEHHO, YTO Ta XKe IMPUBBIUKA COXpAHIETCS MPH X0Ab0e MO TBepoil 3emiie. MOKHO
IIPUBECTH U OOpATHBIM MpUMeEp, KOT/1a HEOOXOJUMOCTh MOIEPKUBATh paBHOBECHE 00YCIOBIMBAET Kpa-
coty no3bl. OOpariany Bbl BHUMaHUE Ha TO, KaKOM CTPOMHBIN BUJ] UMEET YeJIOBEK, HECYIIUI Ha TOJI0BE
rpy3? Bcem u3BecTHBI M3SLIHBIC W3BASHUS JKEHCKUX (UIyp ¢ KyBIIMHOM Ha rojose. Hecs Ha rosnose
rpy3, IO HEOOXOJUMOCTH MPUXOAUTCA JAEP>KaTh TOJIOBY M TYJIOBHUIIE IPSIMO: Majeiliee YKIOHEHHE TPo-
3UT BBIBECTH LIEHTP TSHKECTU (IIPUIIOIHATHINA B TAKUX CIy4asX BbIIIE OOBIYHOTO MOJIOKEHUS) U3 KOHTYpa
OCHOBaHHS, U TOTJa paBHOBecue (PUrypbl OyaeT HapylieHo. Ternepb BepHEMCs K OMNBITY ¢ BCTaBaHUEM
CHUJISIIIErO 4eJoBeKa. LIeHTp TsHKeCTH TYNOBHUINA CHISIIETO YelIOBEeKa HaXOJUTCs BHYTPH Tena, OJIu3 1o-
3BOHOYHMKA, CAHTUMETpoB Ha 20 BbIIIe ypoBHs Iymnka. [IpoBenuTe OTBECHYIO JIMHUIO U3 ATOW TOUYKH
BHU3: OHA MPONIET MOJA CTYJIOM, MO33aau CTYHHEH. A 4TOOBI 4eIOBEK MOT CTOSTh, JTUHUA 3Ta JOJDKHA
IPOXOJIUTD MeHCOy CHYNHAMU.

Puc. 16. Korpa uenoBek CTOWUT, OTBECHAsl JIMHUA, NPOBENEHHAS U3 LIEHTPA TAKECTH, MPOXOAUT
BHYTPH IUIOLIA/IKH, OTPAHUYEHHON CTYIHSAMH.

3Ha4YMT, BCTaBasi, Mbl JOJDKHBI JIMOO MOJNATHCA TPYIbI0 BIEpE, NepeMelasi 3TUM LEHTpP TSHKECTH,
1100 e MOJAOABUHYTh HOT'H Ha3aj, YTOOBI MOJABECTH OMOPY MO HEeHTpP TshKecTH. OOBIYHO MBI TaK U Je-
JaeM,.Koraa BctaeM co cryna. Ho eciau Ham He paspemaroT JenaTh HU TOTrO, HU JIpYroro, To BCTaTh My/-
PEHO, KaK BBl ¥ yOeXKIaeTeCh Ha OMMCAHHOM OIIBITE.

Xoan0a u oer

To, 4TO BBI JeNaeTe AECATKH THICAY pa3 B JIeHb B T€UEHUE BCEH >KM3HHU, JOJDKHO OBITH BaM Ipe-
KpPacHO M3BECTHO. Tak MPHUHATO aymMaTh, HO 3TO JAJIEKO HE Bcerja BepHO. Jlyummii npumep — xoap6a u
oer. Ectb 1 uto-HUOYIH O0JIee HAM 3HAKOMOE, YeM ATHU JBMXKEHUSA? A MHOT'O JIM HalAETCs JII0JeH, KOTo-
pble SICHO MPEJCTaBIAIOT cede, Kak, COOCTBEHHO, MEpeIBUraeM MbI CBOE TeJIO MPH X0J1b0e 1 Oere u B ueM
pasHATCA 3TH ABa poja ABrkeHuil? [locmymiaem jxe, 4To TOBOPUT 0 X0as0e u Oere ¢usunoinorus [Tekcr
OTpBIBKA 3aUMCTBOBaH u3 “Jlekmuii no 3oosorun” npod. Ions bepa; mimoctpanyuu npubaBieHsl cocTa-
ButeneM.]. [l OONMbIIMHCTBA, 51 YBEpEH, 3TO ONKMCaHue OyIeT COBEPIIEHHO HOBO.

“IIpeAnonoxuM, YTO YEJIOBEK CTOUT Ha OJIHOW HOTe, HallpuMep, Ha npaBoil. BooOpas3um cebe, uTo
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OH IPUIIOAHUMAET IISITKY, HAKJIOHSAS B TO K€ Bpems TynaoBuule Brnepen [[Ipu stom maymuii yenosek, oT-
TAJIKUBAsACh OT OMOPHI, OKa3bIBaeT HA Hee N0OaBOYHOE K Becy AaBieHue — okojio 20 kr. OTcrona, MexIy
IIPOYUM, CIEAYET, YTO UAYIIMI UEIOBEK CUIIbHEE TaBUT Ha 3€MIII0, ueM crosumil. A. 1. ].

AR AR

Puc. 17. Kak yenoBek xoaut. [locieoBarenpHbIe TIOIOKEHUS Tella IPHU XOI60€.

[Ipu TakOM MOJOKEHUN NEPIEHIUKYJISAP U3 LEHTPA TSKECTH, NOHATHO, BBIMAET U3 IUIOIAAU OCHO-
BaHUs OIOPBHI, U YEJIOBEK JIOJKEH ynacThb Briepeld. Ho eBa HauMHaeTcs 3TO NaJeHue, Kak JieBas HOra €ro,
OCTaBIIASICS B BO3AYXE, OBICTPO TMOIBUTACTCS BIEPE] M CTAHOBUTCS HA 36MIIIO BIIEPEIU MIEPIICHIUKYIIApa
U3 LIEHTPA TSHKECTH, TaK YTO MOCIEAHHH, T. €. MePIeHIUKYISp, MoNagaeT B MIomaab, 00pasyemMyro u-
HUSIMH, KOTOPBIMHU COEIUHSIOTCS TOYKU OMOPHI 00enx HOT. PaBHOBECcHe TakuM 00pa3oM BOCCTaHABJIHBA-
€TCs; YEJIOBEK CTYIUJI, CAENAI LIar.
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Puc. 18. I'padmyeckoe n3o0pakeHne ABUKCHU HOT MpU X0a60e. BepxHsist muHus (A) OTHOCUTCS K
o/iHO# Hore, HWXHsIA (B) — k npyroii. [IpsiMble IMHUM OTBEYAIOT MOMEHTaM OIOPBI O 3EMJII0, IyTH — MO-
MEHTaM JBUXKEHHUs HoT 6e3 onopsl. M3 rpaduka BUAHO, UTO B TEYCHHE TPOMEKYTKA BPEMEHU a 00€ HOTH
OMMPAIOTCS O 3eMJII0; B TeUeHUE b — Hora A B Bo3ayxe, B mpojomkaeT onupaThesi; B TEUEHUE C — BHOBD
o0e Horu onuparTcs o 3emito. Uem ObicTpee X0ap0a, TEM KOpOYe CTaHOBSTCS MPOMEXKYTKHU a, C (Cp. C
rpadukom Gera, puc. 20).

OH MOXET U OCTaHOBHUTHCS B ATOM JOBOJILHO YTOMUTEJIBHOM MOJOXKeHuUu. Ho ecnu xoder uiaTH
Jablile, TO HAKJIOHSET CBOE TeJo elie 0oJiee BIepe, MePeHOCUT MEePIEHIUKYIISp U3 HEHTpa TSHKECTH 32
IpeJenbl IUIOIAAN OTIOPbl U B MOMEHT YIpo3bl IaJICHUsS CHOBA BBIJIBUTAET BIEpPE/ HOTY, HO YK€ HE Jie-
BYIO, a MPaBYIO — HOBBIN IIAr, U T. I. X0Ab0a MO3TOMY €CTh HE UTO UHOE, KaK ps0 nadeHuii enepeo, npe-
0ynpexcoaemvix 608peMs NOCMABLEHHOU ONOPOLL HO2U, OCMABABULENICSL 00 MO20 NO3A0U.
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Puc. 19. Kak yenosek 6exut. [locnenoBarenbHble MOJI0KEHUS Teda Ipu Oere (eCTh MOMEHTBI, KO-
rna 00e HOTH HaXOATCs 0€3 OTIOPHI.
PaccmoTrpuM nieno Heckosibko Onmke. [Ipenmosioxkum, 4To mepBbli mar caenad. B 3ToT MoMeHT

ImpaBast HOT'a CHIC KaCacTCA 3€MJIU, a JICBAA YXKC CTYIACT HA 3CMIIIO.
e F ¢ d 8 f

Puc. 20. I'paduaeckoe n3zo0pakeHne ABMKEHHsI HOT B Oere (cp. ¢ puc. 18).

W3 rpaduka BUIHO, YTO JUId OETyIIEero 4eJoBeKa CyIecTBYoT MOMeHTHI (b, d, f), korga o0e Horu
BUTAIOT B BO3MIyXe. DTHM H OTJIMYAETCS O€r OT XOIbOBI.

Ho ecnu Tonbko mar He OYeHb KOPOTOK, IMpaBas MATKA JOJDKHA ObUTa MPUIMOMHSATHCS, TaK Kak
MMEHHO 3TO-TO MPUIIOTHUMAHUE TISTKU U TIO3BOJISET Tey HAKJIOHUTHCS BIIEPE]] U HAPYIIUTh PAaBHOBECHE.
JleBast HOTa CTymaeT Ha 3eMJIIO MPEk/ie Bcero mATkoi. Korma Beien 3a TeM BCsl MO/IOIIBA €€ CTAHOBUTCS
Ha 3eMJII0, TIpaBasl Hora MOJHUMAETCS COBEPIICHHO Ha BO3AyX. B TO e Bpems JieBas HOTa, HECKOJIBKO
COTHYyTasi B KOJICHE, BBITIPSIMIIACTCS COKpAIIEHUEM TPEXTJaBOW OeIpeHHOW MBIIIIBI U CTAaHOBHUTCA Ha
MT'HOBEHHE BEPTHKAIBHOM. JTO MO3BOJISIET MOMYCOTHYTOW MPaBOW HOTe MPOJBUHYTHCS BIEpe], HE Kaca-
SCh 3eMJIH, U, CIEAYS 3a JBMKECHUEM Teja, IOCTaBUTh Ha 3eMIII0 CBOIO MATKY KaK pa3 BOBpeMs s ciie-
JIYFOILIETO IIara.

[TomoOHBIH e psal ABMKCHUN HAYMHACTCS 3aTeM ISl JIEBOM HOTH, KOTOpas B 9TO BpEMs OTIMPACTCS
Ha 3eMJII0 TOJBKO MaJbllaMU ¥ BCKOPE J0JKHA TOTHATHCS Ha BO3AYX.
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ber orimyaercs oT XoAbOBI TEM, YTO HOTA, CTOSIILAS HAa 3eMJIC, BHE3AIMHBIM COKPAILICHUEM €€ MBIIIIL]
SHEPrUYHO BBITSATUBAETCS U OTOPACHIBAET TEJIO BIEPE, TaK YTO MOCIECIHEE HA OOHO MCHOBEHUE COBCEM
omoensiemcsi om 3emau. 3aTeM OHO CHOBA IaJIacT Ha 3eMIII0 Ha APYrylo HOTY, KOTopas, II0Ka Teao ObLIO
Ha BO3/yxe, ObICTpO MepeaABUHYAach Brepen. Takum o0pazoM, OET COCTOUT U3 pAda CKAuKo8 C OJJHON HO-
T'U Ha JIpyryio”.

Uro kacaeTcs PHEPruu, 3aTpaunBacMOi UYEJIOBEKOM MPH XOJb0€ MO TOPU30HTAIBHOM J0pore, TO
OHa HE paBHA KYJII0, KaK MHbIC AYMAIOT: LIEHTP TSHKECTH Tella Melexo1a Ipu KaXI0M 1Iare NoJHUMaeTCs
Ha HECKOJIBKO CaHTUMETPOB. MOXKHO paccuuTaTh, 4TO paboTa MpU XOAb0€ MO0 TOPU30HTAIBHOMY IYTH
COCTaBJIIET OKOJIO OJHOW MATHAAIATOM 10JM pabOThl MOJHATHS Tejia IEIIeX0oJa Ha BHICOTY, PaBHYIO
npoiinenHoMy nyTtH [Pacuer MoxHo HaiiTu B O6pourtope npod. B. I1. l'opsukuna “Pabora jxuBBIX JBUTA-
tenei”’, 1914.].

Kak Haio npsirath U3 ABHKYILErocsi BArOHa?

3agaB KOMY-HUOY/b 3TOT BOIIPOC, BbI, KOHEYHO, MOJyYUTE OTBET: “Briepen, mo IBUKEHUIO, COTIIacC-
HO 3akoHy uHepuun” . [lonpocute, oHaKO, OOBSICHUTH MOAPOOHEE, MPUYEM TYT 3aKOH MHEPIMU. MOXKHO
npezcKas3arh, YTO MPH 3TOM MPOU30MIET: Balll COOECEHUK HAUHET YBEPEHHO JJOKa3bIBaTh CBOIO MBICIb;
HO €ClIi HE MepeOuBaTh €ro, OH CKOPO caM OCTaHOBUTCSA B HEJJOYMEHUH: BBIWAET, YTO UMEHHO BCIIEJCT-
BHE€ MHEPIMH HAJI0 MPBIraTh Kak pa3 Ha000pOT — Ha3a, IPOTUB JBIKEHUs!

1 B camoM Jene, 3aKOH MHEPLIUU UTPaeT 3/1eCh POJib BTOPOCTENCHHYIO, — IIaBHAs IPUYMHA COBCEM
npyrasi. Y ecau 3Ty IMIaBHYIO IPUYUHY 3a0bITh, TO MBI J€HCTBUTEIBHO MPUJIEM K BBIBOAY, YTO HAJIO MPHI-
raTh Ha3aj, a HUKaK He BIepel.

[TycTh BaM HEOOXOAMMO BBIIPHITHYTh Ha X0ay. UTO mpou3oiineT npu 3Tom?

Korna Mel npbiraeM 13 JABHUTaroOIIErocsi BaroHa, TO TEJIO Hallle, OT/IEJIMBIINCH OT BaroHa, 00JyajaeT
CKOpPOCTBIO BaroHa (OHO ABMIKETCS [0 UHEPLIMHU) U CTPEMUTCS ABUraThCs BIiepe. Jlenas mpbbKok BHeper,
MBI, KOHEYHO, HE TOJBKO HE YHUUYTOXKAEM 3TOH CKOPOCTH, HO, HA000POT, eIlle YBEIINIMBAEM €€.

Ortcrona crienyer, yTo Hajo ObUIO OBl MPBITaTh HA3ad, a BOBCE HE BIEpEl, M0 HAIPABJICHUIO JBIKE-
HUs BaroHa. Beab mpu mpbDKKe Haszall CKOPOCThb, cooOIaeMasi IPbDKKOM, OMHUMAemcs OT CKOPOCTH, C
KOTOpOI1 Hallle TeJI0 ABMXKETCS M0 MHEPLUU; BCIEICTBUE ITOT0, KOCHYBIINCH 3€MJIM, TEJIO HAIlle C MEHb-
el CHIIO OyIeT CTPEeMUTHCS ONTPOKUHYTHCS.

OpHako eciny yX U MPUXOJUTCS MPbITaTh U3 ABIKYLIETOCS SKUIaXKa, TO BCE MPBITAIOT BIEpEN, 110
JBM)KEHUIO. DTO JIEWCTBUTENBHO JIYYIIUH CIIOCOO M HACTOJIBKO NMPOBEPEHHBIN, YTO Mbl HACTOWYMBO Ipe-
JocTeperaeM 4urTaTesieil OT MOMBITOK IPOBEPUTH HEYJOOCTBO MPBIraHbs Ha3aJ| C ABMKYIIETOCS SKUIIAXA.

Tak B uem xe aeno?

B HeBepHOCTH 00BACHEHHMS, B €r0 HEIOTOBOPEHHOCTH. bynem nu npsirats Boepea, OyJaeM Jiu Mmpbl-
ratb Ha3aJ, — B TOM U JIPYTOM CIIydae HaM I'pPO3UT OMACHOCTh YNACTh, TaK KaK BEPXHsS 4acTh TYJIOBHUINA
Oyzer emie JBUTaThCs, KOIZa HOTH, KOCHYBIIMCH 3€MJIM, OCTAHOBATCS [MOKHO OOBSCHUTH MajJieHUE B
3TOM CiIydyae TaKKe M C MHOU TOUKHU 3peHus (cM. 00 3ToM “3aHumarenbHyro MexaHuky”, ri. III, craTsio:
“Korpaa ropuzoHTallbHAsI TUHUS HE TOpU30HTaIbHA?”).]. CKOPOCTh 3TOTO ABMKEHUS MPHU MPBIKKE BIIEPE]
nake OoJibllle, YeM Ipu MpbDKKe Hazald. Ho cylecTBeHHO Ba)KHO TO, UTO BIEPE] MAAaTh TOPas3lio 6e30-
nacHee, YeM TaJaTh Ha3aja. B mepBoM ciydae Mbl IPUBBIYHBIM JBM)KEHHEM BBICTABIIIEM HOTY Brepen (a
npu OOJBIION CKOPOCTH BaroHa — mpoOeraeM HECKOJbKO ILIaroB) U TeM IMpenylpexaaeM najaeHue. ITo
JBUOKEHUE NPUBbIYHO, TaK KaK Mbl BCIO JKU3Hb COBEPILAEM €ro IpH X0b0e: Bellb ¢ TOUKU 3peHUs] MeXa-
HUKH, KaK Mbl Y3HAJIU U3 PEAbIAYLIEH CTaThH, X002 €CTh HE YTO MHOE, KaK psA0 nadeHull Hauieeo mena
enepeo, npedynpexcoaemvix evicmasieHuem noeu. llpu majeHUM *e Hazad HET 3TOTO CIACHUTEIbHOTO
JIBMO)KEHUS HOT, U OTTOT'O 3/IECh OMACHOCTH Topasnio Ooibiie. HakoHer, BayKHO U TO, YTO KOTJa MbI JIaXKe B
caMoM JieJie ynaJieM BIIepel, TO, BBICTABUB PYKH, paclinOeMcs He Tak, Kak IpH MaJJeHUU Ha CIIUHY.

WTtak, npuunHa TOro, 4to Ge3omnacHee MpbIraTh U3 BaroHa BIEpes, KPOETCS HE CTOJIBKO B 3aKOHE
UHEpIH, CKOJIBKO B HAC caMMX. SICHO, UTO Ul NPEAMETOB HeXCUBbIX TIPABUIIO 3TO HEMPUMEHHUMO: Oy-
TBIJIKA, OpPOIIEHHAs U3 BaroHa BIIEpe]], CKOpee MOXKET pa30UThCs MpH MaJleHUH, HEeXEH OpolIeHHas B 00-
paTtHOM HampasiieHud. [loaToMy, ecinu BaM NMpuaeTCs Mo4eMy-1100 MpeIraTh U3 BaroHa, BBIOPOCUB Mpe-
BapUTENBbHO CBO Oarax, cieayeT KMaaTh 0arax Hazao, camum dice npvleams nepeo.

JI100u onvimuvle — KOHOYKMOPbL MPameas, KOHMpOoiepbl — 4acmo NOCMYNAom mak: npuleaom Ha-
3a0, 0OpamuBUIUCy CRUHOU NO HANPABIEHUIO NPLIXHCKA. ITUM JOCTUTaeTCs JBOSIKAsl BBITOAA: YMEHbIIAET-
Csl CKOPOCTh, MIPUOOPETEHHAs! HAIIUM TEJIOM MO MHEPLUH, U, KPOME TOTro, MPeAyNpEeXIaeTCs ONAaCHOCTh
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NaJIeHUs Ha CIHMHY, TaK KaK MPbITaloNnii oOpalleH nepegHell CTOpOHOH Tela 1Mo HalpaBICHUIO BO3ZMOXK-
HOTO IaJICHUs.

IToiimaTh G0eBYI0 My 110 pyKaM#

Bo Bpems mMIepuaIrcTU4eCKOi BOWHBI, KaK COOOIIANHM Ta3eThl, ¢ (PPaHIy3CKUM JIETYUKOM IPO-
M30ILIENT COBEPIICHHO HEOOBIKHOBEHHBIN ciaydail. JleTast Ha BBICOTE JIByX KHJIOMETPOB, JETUMK 3aMETHII,
9TO0 ONU3 ero JuIa ABMWKETCS KaKOH-TO MEIKUi rpenaMet. [lymasi, 4To 3T0 HaceKoMOoe, JIETYMK IIPOBOPHO
cxBaTui1 ero pykoi. [IpencraBpre u3ymieHue JeT4lKa, KOr1a 0Ka3ajaoch, YTO OH MOMMAJl... TEPMaHCKYIO
00eByr0 myio!

He npaBna im, 3T0 HamoMHMHAeT POCCKa3HU JEreHIapHOro 6apona MioHxrayseHa, OyATo Obl JO-
BUBILIETO ITyIIEYHBIE si/ipa pyKamMu?

A MeXJy TeM B COOOILICHUHU O JETYUKE, OWMABIIEM YN0, HET HUYETr0 HEBO3MOXKHOTO.

[lynsa Beas He Bce BpeMs IBUIKETCSI CO cBoer HauainbHOM ckopocThio 800 — 900 M B cexynny. U3-3a
COIPOTHBJIEHUS BO3/lyXa OHA IMOCTENEHHO 3aMeJII€T CBOM IOJIET U K KOHIly IIyTH — Ha U3JIETE — JeJacT
Bcero MeTpoB 40 B cekyHAy. A TaKkyl CKOPOCTb pa3BUBAET U CaMOJIET. 3HAYUT, JIETKO MOXKET CIyYUThCS,
YTO IMyJsl ¥ caMoJieT OyAyT UMETh OJJMHAKOBYIO CKOPOCTB; TOTJla IO OTHOLICHHUIO K JIETYHKY IyJisi OyneT
HEMOJBW)XKHA WK OyJIeT ABUraThes e/Ba 3aMeTHO. Hudero He OyzneT CTOUTh TOTAa CXBATUTh €€ PYKOH, —
0CcO0OEHHO B IlepyaTKe, MOTOMY YTO IyJIsl, ABUXKYIIAACA B BO3AYXE, CHIILHO Pa30rpeBaeTcs.

ApOy3-0omba

Ecnu npu U3BECTHBIX YCIOBUSX MY/l MOXKET CTaTh O€3BPEHON, TO BO3MOXKEH U OOpaTHBIN Cclydaid:
“MHpHOE TeJ0”, OpOIIIEHHOE C HE3HAYUTEIHHON CKOPOCTBIO, MPOU3BENET pa3pylInuTesibHOE AeicTBrE. Bo
BpeMst aBToMOOMIbHOTO npobera Jlenunrpan — Tuduuc (B 1924 r.) kpecThsiHE KaBKAa3CKUX CEIEHUH Ipu-
BETCTBOBAJIM MPOHOCAIINECS MUMO HMX aBTOMOOMJIHM, KHJas Maccaxupam apOy3bl, AbIHH, A0M0KHU. Jlei-
CTBHUE THX HEBMHHBIX ITOJIAPKOB OKa3bIBAJIOCh BOBCE HE MPUATHBIM: apOy3bl U JBIHU BJABJIMBAIH, CMU-
HaJIM ¥ JIOMaJId Ky30B MaIllMHBI, a I0J0KH, MOTaB B AaCCAXHPa, IPUUMHSIN Cepbe3Hble yBeubs. [Ipuunna
MOHATHA: COOCTBEHHAsi CKOPOCTh aBTOMOOWIISI CKJIaJbIBalaCh CO CKOPOCTBIO OpolIeHHOro apOy3a WM
s0JI0Ka U MpeBpalliaia UX B ONacHble, pa3pyluTeabHble cHapsaasl. HeTpyaHo paccuurats, yto mynsa B 10
I BECOM 00J1a/1aeT Takoil Jke Hepruei IBIKEHus, Kak ap0y3 B 4 Kr, OpOIIeHHBIN B aBTOMOOMIIb, KOTOPBIH
MYHTCS cO ckopocThio 120 kM B yac, [IpoOuBHOe neiicTBue apOy3a MpH TaKUX YCIOBHUAX HE MOXKET, OJ-
HAaKO, CPAaBHUTHCS C ACUCTBUEM ITYJIH, TaK Kak apOy3 He o0sagaer ee TBEPIOCThIO.

Puc. 21. ApOy3, OporieHHBIH HaBCTpedy ObICTPO MYaIeMycsi aBTOMOOWITIO, TIpeBpaliaeTcs B “‘CHa-
psan’.

Korna pa3oBbercsi CKOPOCTHAsi aBHalLlUs B BBICIIUX CIIOSAX aTMOC(Ephl (B Tak Ha3bIBaEMOM CTpaTo-
cdepe), camolieTsl OyIyT UMETh CKOPOCTh 0koJio 3000 KM B 9ac, T. €. CKOPOCTh IyJlb, IETUNKAM MPUJICT-
Csl UIMETh JIeJIO C SIBIICHUSIMH, HAIIOMHUHAIOIIUMH PACCMOTPEHHOE ceifyac. A MMEHHO, Kbl peMeT,
MOTAJAIOIIMICS HA MYTH TaKOTO CBEPXOBICTPOXOIAHOTO CaMoJieTa, MPEBPATUTCS AJSl HEro B pa3pyllu-
TeNbHBIA cHapsA. HaTKHyThCS Ha rOpCTh MyJb, MPOCTO YPOHEHHBIX C IPYTOTO caMmoJieTa, JaKe He JIeTs-
IIETO HAaBCTpedy, OyJeT Bce PaBHO, UTO MOJBEPraThcsi OOCTpeIy U3 MyJeMeTa: Maalouie myad yaapsaTcs
00 a3poIIaH ¢ TaKou )K€ CHIION, ¢ KaKOM BOH3UJIMCH Obl B 3Ty MAIIMHY ITyJU U3 MylneMeTa. Tak Kak OTHO-
CHUTEJbHbBIE CKOPOCTH B OOOMX CIIydasiX OJMHAKOBBI (CaMOJIET M Myl CONMKAIOTCS CO CKOPOCTBIO OKOJIO
800 M B CeKyHy), TO pa3pyIIUTEIbHbIC MTOCIEACTBUS CTOJIKHOBEHUI OyIyT OJJMHAKOBBI.

HaoOGopoT, ecnu HyIs JETUT BCiIe]l adpoIlIaHy, HECYILIEMYCsl C PABHON CKOPOCTBIO, TO JUI JICTYMKA
OHa, KaK MBI YK€ 3HaeM, O0e3Bpeana. TeM, 4To Tema, JBMXKYIIUECS C MOYTH OJUHAKOBOI CKOPOCTHIO B OJ1-
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HOM HaIlpaBJICHUHU, IPUXOIAT B COPUKOCHOBEHHE 0€3 ynapa, HCKyCHO BOCIONb30Baycs B 1935 r. mammm-
HUCT bopiieB, NpuHIB IBIKYIIMICS cocTaB U3 36 BaroHOB Ha CBOM moe3x 0e3 yaapa U TeM MperoTBpa-
TUB KeNe3HOOpPOXHYI0 KaTacTpody. [Ipomsomuio sto Ha FOxHOiI nopore, Ha meperoHe EibHUKOB —
Onpiianka, Mpy CIEAYIOMNX 00CTOATeNsCTBaX. Briepeau moesna, KoTopelid Ben bopies, men qpyroi. 3a
HEJOCTAaTKOM IIapOB IEPEIHUN MOE€3]] OCTAHOBUJICS; €r0 MALIMHUCT C MApPOBO30M U HECKOJIBKMUMH Baro-
HaMU OTIPABUIICS BIEPE]l, HA CTAHIIMIO, OCTAaBUB OCTaJIbHbIE 36 BarOHOB Ha ITyTU. Barousl, nojx Kotopeie
He OBUIO MOAJIOXKEHO OalMakoB, OKATHIIMCH O] YKJIOH Ha3aJ CO CKOPOCThIO 15 KM B yac, rpo3s Halle-
TeTh Ha noe3x bopuieBa. 3aMeTUB ONAaCHOCTh, HAXOAYMBBIM MAIIMHUCT OCTAHOBUJI CBOM IOE3] U IOBEI
€ro Ha3al, IOCTENEHHO Pa3BUB CKOPOCTh Takke 15 kM B yac. biaronapst TakoMy MaHeBpYy €My yJajoch
BECh 36-BaroHHBIN COCTAB MPHHATH HAa CBOW Moe3]1 0e3 MajeHIIero NoBPeKICHHUS.

Haxownern, Ha TOM k€ NMPHUHIUIIE OCHOBAH MPUOOp, YpE3BbIUANHO 00JIEryaromuii MUCbMO B JIBUXKY-
memces noesze. Ilucate B Barone na xony noesja TpyJaHO JIMIIb IIOTOMY, YTO TOJYKU HA CTBIKaX PEIbCOB
nepenaroTcs OyMare ¥ KOHUMKY Iiepa He OAHOBpeMeHHO. Ecnu yctpouTs Tak, yToObl Oymara u nepo mo-
Jy4ajad COTPSICEHUE B OJHO U TO XK€ BPEMs, OHH APYr OTHOCHUTENIBHO Apyra OyAyT B MOKOE U MUCHMO Ha
XOJly I10€3/1a HE COCTaBUT HUKAKOI'O 3aTPyAHCHMUS.

3T0 1 gocturaercs 6aaroaaps npudopy, n3006paxkeHHOMY Ha puc. 22. Pyka ¢ mepom npucTeruBaer-
s K JIOIICYKE a, MOTYIIEeH MepeBUraThes B Ma3ax MO0 IJIaHKe b; MOCIeqHsst B CBOIO O4Yepe/lb MOXKET I1e-
peMeniaTeCs B ma3ax JOLICUKH, JIeXKAIIeH Ha CTOJIMKE B BaroHe. Pyka, kak BUIUM, TOCTATOYHO ITOJBUXK-
Ha, 4yTOOBI MUcaTh OyKBY 3a OyKBOM, CTPOKY 3a CTPOKOI; BMEeCTe C TeM, KaXXJIblii TOJTUOK, MMOJIydyaeMblIit
Oymaroii Ha JIoIIeuKe, B TOT e CaMblil MOMEHT U C TaKOW K€ CHJION mepenaeTcs pyke, Aepikaliel mepo.
[Tpu Takux yclIOBHAX MUCBMO Ha XOMAY IMO€37a CTAHOBUTCS CTOJIb )K€ YJOOHBIM, KaK U B HEIOJBHKHOM
BaroHe; MeIaeT JHIIb TO, YTO B3IJIsAJ CKOJIB3UT 10 Oymare ppIBKaMH, TaK KakK rojioBa M pyKa MOJy4aroT
TOJYKHU HE OTHOBPEMEHHO.

Puc. 22. IIpucnocobienue, No3Boistomiee y100HO MUCaTh B ABUKYILEMCS IOE3/€.
Ha niar¢gopme BecoB

JlecsaTUYHBIE BECHI TOJIBKO B TOM CJIy4ae BEPHO IIOKA3bIBAIOT BEC BAIIErO Tela, KOIAa Bbl CTOUTE HA
uXx wiaTdopMe COBEpIICHHO HEMOBIKHO. Bbl Harnbaerech — U BeCbl B MOMEHT CTHOaHUsI TOKa3bIBAIOT
yMmeHblIeHHbIH Bec. [louemy? [ToToMy 4TO MyCKyJIbl, IPUTHOAIOIIE BEPXHIOI YaCTh TYJIOBHILA, TOATS-
TMBAIOT B TO K€ BpeMs HWKHIOIO 4acTh Teja BBEPX, YMEHbIIAs JABJICHHUE, OKa3bIBAEMOE €10 Ha OIOopYy.
HanpoTuB, B TOT MOMEHT, KOT/ia BbI IpeKpaliaeTe HaruOaHWe TYJIOBUIIA YCHJIMEM MBIIII, PACTaJIKU-
BaIOIMX 00€ YacTu Tesa BpO3b, BECHI TIOKA3BIBAIOT 3aMETHO YBEJIUYEHHBIA BEC COOTBETCTBEHHO YCHIICH-
HOMY JIaBJICHUIO HIDKHEH 4acTu Teja Ha IaTgopmy.

Jlaxxe OJHATHE PYKU JOJDKHO BBI3BAaTh KOJieOaHHE YyBCTBUTENLHBIX BECOB, COOTBETCTBYIOIIEE HeE-
00JIBLIIOMY YBEJIIMYCHUIO KaXKYILETOCs Beca Ballero Teia. MycKyibl, TOJHUMAIOIIIE PYKYy BBEpX, OMUpa-
IOTCSl Ha TUICYO U, CJIEOBATEIbHO, OTTAJIKUBAIOT €r0 BMECTE C TYJIOBHUIIEM BHU3: JaBJICHHUE Ha MIaTdop-
My Bo3pactaeT. OcTaHaBiMBas IMOJHMMAEMYIO PyKy, Mbl IPUBOJUM B JEHCTBUE INPOTHUBOIOJIOKHBIE
MBIIIIIBI, KOTOPBIE MOATATHBAIOT IIJIEYO BBEPX, CTPEMSCh COIM3HUTH €r0 ¢ KOHIIOM PYKH, — M BEC Teja, ero
JIaBJICHUE HA OIIOPY, YMEHBIIAETCS.

HaoGopor, omyckast pyKy BHHM3, Mbl BO BpeMsI 3TOTO JIBWKCHHS BBI3bIBAEM YMEHBIIICHHUE BECa CBO-
€ro Tejaa, a B MOMEHT OCTAaHOBKU PYKH — yBenundeHue Beca. CioBOM, EHCTBUEM BHYTPEHHUX CHJI MbI
MOXEM YBEJIMYUBATh WIM YMEHBIIATh BEC HAILEIO TeNa, pasyMes 0] BECOM JABJICHUE Ha OIOPY.

I'ne Bemu ts:Kesee?
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Cuia, ¢ Kakoil Tena NPUTATUBAIOTCS 3€MHBIM IIApOM, YOBIBAET IO MEpE BO3BBILICHUS HAJl 3eMHOM
MOBEPXHOCTHI0. Eciau OBl MBI MOIHSIM KUJIOTPAMMOBYIO TUPIO Ha BbIcOTy 6400 KM, T. €. yIaIUiId €€ OT
[IEHTpa 3€MHOTO IIapa Ha JIBa €ro paauyca, TO CUJia IPUTSHKEHUs ocnabena Ovl B 22, T. €. B 4 pasa, v TUps
Ha MPYXUHHOM Oe3MmeHe BbITsHyNa Obl Bcero 250 r BMecto 1000. CornacHo 3aKOHY TATOTEHHUS 3€MHOMN
I1ap IPUTATUBAET BHEIIHUE TeJa TaK, KaK eciu Obl BCS €ro Macca COCpeoToYeHa Oblia B IIEHTPE, a CHjla
3TOTO MPUTSHKEHUS YObIBaeT OOpaTHO KBaJapaTy paccTOsHUSA. B HalieM ciydae paccTosiHUE TUPU OT LIEH-
Tpa 3eMiIu yBOMJIOCH, U OTTOTO MPUTKEHHUE ociadeno B 22, T. €. BueTBepo. Y aanus rupio Ha 12800 km
OT 36MHOM TOBEPXHOCTH, T. €. Ha TPOMHOE PACCTOSIHHE OT LIEHTPa 3eMJIM, Mbl OCJIA0UIN ObI IPUTSHKEHUE
B 32, 1. e. B 9 pa3; 1000— rpammoBas rups Becusa 0b1 Torna Bcero 111, uT. 1.

EctecTBEHHO pOXKIAeTCs MBICIB, UTO, YIIIYOJSSACH C TUpEl B HeApa 3eMilH, T. €. PUOIIKas Telo K
LEHTPY HAaIlIel TUIaHeThl, MBI IOJDKHBI HAOMIOaTh YCHUIIEHUE PUTSDKEHUS: TUPS B TITyOuHe 3eMIln JOJDK-
Ha BecuTh Oouiple. DTa JOrajgka HeBepHa: ¢ yriayOieHueM B 3eMIlo Tella He YBEJIMYMBAIOTCA B Bece, a,
HAIpOTUB, YMEHBIIAKOTCS.

2
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Puc. 23. Ilouemy ¢ yriny0iaeHrnemM B 3eMIIIO CHIIa TSDKECTH OcllabeBaeT.

OOBscHsIETCS 3TO TeM, YTO B TaKOM Cllydae MPHUTATUBAIOIINE YaCTHUIIBI 3eMJIM PACIOJIOKEHBI yKe
HE M0 OJIHY CTOPOHY TeJia, a M0 pa3Hble ero CTOpoHbl. B3risuute Ha puc. 23. Bol BUuguTe, 4To rups, no-
MEIIEeHHas B IIyOMHE 3eMIIH, MPUTATHBACTCS BHU3 YAaCTUIAMU, PACIIONOXKEHHBIMH HUXKE THpPHU, HO B TO
K€ BpeMsl MPUTIATUBACTCA BBEPX TEMHU YaCTHIIAMU, KOTOpbIE Jie)KaT BbIle Hee. MOXKHO J0Ka3aTh, YTO B
KOHEYHOM HTOTe MMEET 3HaueHHEe MPUTITUBAoIee AeHCTBUE TOJIBKO IIapa, painyc KOTOPOro paBeH pac-
CTOSIHUIO OT IIEHTpa 3eMJIU 10 MECTOHAXO0XKICHU TeJa. M03TOMY BEC TeJa 0 Mepe yriiyOsieHus B 3eMIT0
JOJDKEH OBICTPO yMeHbIIaThes. JIOCTUTHYB LieHTpa 3eMIIH, TEJIO COBCEM YTPATUT BEC, C/IEIAETCsl HEBECO-
MBIM, TaK KaK OKPY>KaIOI[1e YACTULIbI BIIEKYT €r0 TaM BO BCE CTOPOHBI C OJJUHAKOBOM CHIION.

Wtak, Bcero 00JjblIe TEIO BECUT Ha CaMOW MOBEPXHOCTH 3€MIIM; C YAaJCHUEM OT Hee BBBICH WMIIH
BIUIyOb Bec ero ymeHsblaercs [Tak nmpoucxoamno Obl, eciau Obl 3eMHOM I1ap ObUT BIOJIHE OJHOPOICH IO
IUIOTHOCTH: B JIGUCTBUTEIBHOCTU IIOTHOCTh 3€MJIM BO3pacTaeT ¢ MPHOIMKEHHEM K LIEHTPY; HO3TOMY
cCHJia TSDKECTH MpH yriyOsieHuu B 3eMJII0 CHavyalla, Ha HEKOTOPOM PAacCTOSTHUM, pacTeT U JIMIIb 3aTeM Ha-
YUHAET 0ClIa0eBaTh. .

=

CKo0JBbKO BECHT TeJI0, KOrjaa OHO majaer?

3aMETHUIIM JIM Bbl, KAKOE CTPAHHOE OLIYLIEHUE HCIIBITHIBAETE Bl B TOT MOMEHT, KOIJa HAUMHAETE
cryckaTtbes Ha nudre? HeHopmanbHas JI€rKOCTh, BPOAE TOM, KaKyl HCIBITBIBAET YEJOBEK, JICTSIIUN B
IIPOMNACTb... DTO — HE YTO MHOE, KaK OIIYIEHHE HEBECOMOCTH: B IIEPBbIII MOMEHT JABHKEHUS, KOT' 1A 110JI
0] BalllUMU HOTaMH YK€ OITYCKaeTCs, a Bbl CaMU He YCIIEJNH elle MpUoOpecT TOH k€ CKOPOCTH, TEJIO
Ballle II0YTH HE JJaBUT HA II0JI U, CIEAOBATEIIBHO, BECbMa Majno BecuT. [IpoXoauT MrHOBEHHUE, U CTPAHHOE
OLIYIIEHUE MPEeKpalaeTcs; Balle TeJI0, CTPEMSCH MMajaTh ObICTpee, YeM PaBHOMEPHO JBHKYIIUHICS JIUQT,
JTABUT HA €ro MOJI M, 3HAYUT, CHOBA IIPHOOpETAaET CBOM MOJIHBIN Bec.

IIpuBecbTe TUPIO K KPIOUYKY NIPYKUHHBIX BECOB U CIIEAUTE, KyJa IBUHETCS YKa3aTellb, €CIIU BECHI C
rupeil ObICTPO OMYCTUTH BHU3 (JUIs y0OCTBa MOMECTUTE KyCOYeK NMPOOKU B MPOPE3b BECOB U 3aMETHTE
U3MEHEHHE ero MoJjoXeHus). Bol ydbeaurech, yTo BO BpeMs MaJeHUs yKa3aTeldb MOKa3bIBae€T HE MOJHbII
BeC THpH, a ropasfo Menble! Ecnu Obl Bechl majgamy cBOOOIHO U BBl HMENIM BO3MOXKHOCTh BO BpeMs Ma-
JICHUS CIIEJUTD 33 UX YKa3aTeleM, Bbl 3aMETWIIM Obl, 4TO TUPS IPU MAJECHUN BOBCE HUYETO HE BECHUT: yKa-
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3aTeab HAXOAUTCS y HYJIS.

CaMoe TsDKENoe TEJIO CTAaHOBUTCSI COBEPIIEHHO HEBECOMBIM B TEYEHHME BCErO TOTO BPEMEHH, IOKA
OHO NajaeT, JIerko NoHATh, Mo4yeMy 3To Tak. “BecoM” Tena Mbl Ha3bIBaeM CHIly, C KOTOPOW TEJO TSHET
TOYKY TOJBECa WM JAABUT Ha CBOIO omopy. Ho nadarowee Teno He mpou3BOIUT HUKAKOTO HATSHKEHUS
IIPYKMHBI BECOB, TaK KaK IPYKHHA OIyCKaeTcsi BMecTe ¢ HUM. Iloka Teno magaer, OHO HUYEro He HaTs-
IMBAeT U HU Ha 4TO He HanupaeT. Cle10BaTeNbHO, CIIPAIIUBATh O TOM, CKOJIBKO BECUT TEJI0, KOI/Ia OHO
[I31a€T, BCE PABHO, YTO CIPAIINBATH: CKOJIBKO TEJO BECUT, KOTa OHO HE BECUT?

Eme ocHoBatens mexanuku, ['amuieit, B XVII Beke nucan [B “MartemaTuueckux n10Ka3aTeabCTBaXx,
Kacaroluxcs AByX oTpacieil HoBoi Hayku . B 1934 r. Belien nojaHblid pyccKUil IEPEBOJ 3TOTO 3aMeya-
TEJIbHOIO COUMHEHHSL. |: “MBbl ollyIiaeM rpy3 Ha HallMX IUIeYax, KOTrJa cTapaeMcsl MellaTh €ro MajeHuIo.
Ho eciu cranem nBUraThCsi BHU3 C TAKOM YK€ CKOPOCTBIO, KaK U I'PY3, JISKAIIEH Ha HAIICH CIIMHE, TO KaK
K€ MOXKET OH JJaBUTh U 00peMeHATh Hac? DTO MOJ00HO TOMY, KaK €Cu Obl MbI 3aXOTEIH MTOPA3UThH KOTIb-
em [He Boimyckast ero u3 pyk.A.11. | koro-n10o, KTo OKUT BOEPEaAN HAC C TAKOH e CKOPOCThIO, C KAaKOH
JIBUKEMCS U MBI,

Puc. 24. OnbIT, WJUTFOCTPUPYIOLIMIT HEBECOMOCTb MAaJAIOIIETO Tea.

Crnenyrommii J1erko MCIOJIHHUMBIN ONBIT HAIVIAJHO MOJATBEPKIAET NPABWIBHOCTh ITHX PacCyXae-
HHUI.

Ha onny yamky TOproBbIX BECOB IMOJIOXKHTE HIMIIIBI JJISI pAaCKaJIbIBAHUS OPEXOB TaK, YTOOBI OJHO
KOJIEHO MX IOKOWJIOCH Ha YallIKe, IPYroe k€ MPUBSDKUTE 32 KOHEL HUTKOW K KPIOUKY KOpoMbIcia (puc.
24). Ha npyryio 4aimky moMecTUTe CTOJIBKO TPpy3a, 4ToObI Bechl ObLIIM B paBHOBecHH. [loHECUTE K HUTKE
3KKEHHYIO CIIMUKY; HUTKA [IEPETOPUT U BEPXHEE KOJIEHO LIUIMIIOB YNAJAET HA YallKYy.

Yro ke Npou30MAET B 3TOT MOMEHT ¢ BecaMu? OIycTUTCS JIM YalllKa ¢ LUIIAMU B TO BPEMsl, I0Ka
KOJIEHO €llle MaJaeT, IOJHUMETCS] OHA WM OCTAHETCS B paBHOBECUN?

Tenepp, Koraa Bbl 3HAaeTE yXKe, YTO MaJarOLIEe TEJIO HE UMEET BECA, Bbl MOXKETE 3apaHee AaTh Ipa-
BUJIbHBIN OTBET HA ATOT BOIPOC: YaIIKa J0JDKHA MOHATHCSA HA MTHOBEHUE 66€pX.

B camom zene: BepxHee KOJIEHO ILIMIILOB, [1aJ1asl, XOTs U OCTAeTCsl B COEIMHEHUH C HUYKHUM, BCE K€
JIaBUT Ha HEIO MEHBUIE, YEM B HEMOJBM)KHOM COCTOSIHMM. Bec IUMNIIOB HA MTHOBEHUE YMEHBIIAETCA, U
Yalllka, eCTECTBEHHO, IIOJJHUMAETCS BBEPX.

N3 nymku Ha Jlyny

B 1865 — 1870 rr. nosisuincs Bo @panuuu ¢panractuaeckuii poman XKrons Bepna “U3 mymku Ha
Jlyny”, B KOTOpOM BBICKa3aHa HEOObIUaiHAsI MBICIIb: MOCIaTh HAa JIyHY MCTIOIMHCKUIN MYIIEUHbIN CHApsII-
BaroH ¢ >xuBbIMH JitoapMu! JXKrob bepH mpeacraBui cBoii MPOEKT B CTOJIb MPABIONOI00OHOM BHJIE, YTO Y
OOJIBIIMHCTBA YHUTaTeNel, HaBEpPHOE, BO3ZHMKAJ BOIPOC: HENb3s JIU B CaMOM Jiejle OCYIIECTBUThH 3Ty
MbIcb? O0 3TOM HHTEpecHO nodeceoBarth [ Tenepp, mocie 3amycka HCKyCCTBEHHBIX CITYyTHUKOB 3eMIIU U
KOCMHMUYECKUX PAKET, Mbl MOXEM CKa3aTh, YTO JJISI KOCMMUYECKHX MYyTEHIECTBUH OYyAyT MCIOJIB30BATHCS
pakeTbl, a He cHapsiabl. OJHAKO JBM)KEHUE paKeThl, MOC/Ie TOro Kak cpadoTana ee MOCIeTHssI CTYNEHb,
MIOJUMHSETCS] TEM XK€ 3aKOHaM, YTO U ABW)KEHUE apTUILIepHiickoro cHapsijaa. [loatomy TekcT aBTOpa He
ycrapen. (Ilpum. ped.) |.

CHauana paccCMOTPHM, MOKHO JIM — XOTSI Obl TEOPETHUUYECKH — BBICTPEIUTh U3 MYIIKU TaK, YTOOBI
CHapsJl HUKOI'/Ia HE ynall Ha3aj, Ha 3eminto. Teopus JOMycKaeT TaKyr BO3MOXKHOCTb. B camoMm nene, no-
YeMy CHapsiJl, TOPU30HTAIBHO BBIOPOIIEHHBIN MYyIIKOM, B KOHIIE KOHIIOB najaaeT Ha 3emito? [lotomy uro
3emiisd, IPUTITUBAsl CHApsI/l, UCKPUBJISIET €T0 MyTh: OH JIETUT HE IO NPSMOU JIMHUY, a 10 KPUBOM, HaIlpaB-
JEHHOW K 3emile, ¥ MO3TOMY PaHO WJIM IO3HO BCTPEUYAETCS C MOYBOW. 3€MHas MOBEPXHOCTh, IIPaBJa,
TOK€ UCKPUBJICHA, HO MyTh CHapsaa u3rubaercs ropasao kpyde. Eciu e KpUBU3HY IyTH CHapsia ocia-
OUTH U CclIeNaTh ee OJJMHAKOBOM ¢ MCKPUBIEHHEM MOBEPXHOCTH 3€MHOI0 IIapa, TO TAKOW CHApsA HUKOTJa
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He cMoXxeT ynacTh Ha 3emito! OH OyaeT JBUTaThCs O KPUBOM, KOHIIEHTPUUECKOW C OKPYKHOCTBIO 3€M-
HOTO 11apa; JPYTUMU CIIOBAMH, C/IEIAETCS €r0 CIyTHHUKOM, KakK Obl BTOpoii JIyHOH.

Ho kak 1o6utbcs, 4TOOBI CHaps, BEIOPOIICHHBIN MYIIKOH, e M0 MyTH, MEHEe HCKPUBJICHHOMY,
4yeM 3eMHasi oBepXHOCTh? [l 3TOro HEOOXOIMMO TOJIBKO COOOIIUThH €My JIOCTaTOYHYIO CKOpocTh. O6-
paTtuTe BHUMaHUE Ha puc. 25, n300paxkaroluii pa3pes3 yacTu 3eMHOTIO I11apa.

Ha rope, BbicoTOI KOTOpO# OyneM npeHeOperarb, B ToUke A cTouT mymka. CHapsii, rOpU30HTANb-
HO BBIOPOILICHHBIH €10, ObLT ObI uepe3 CeKyHIy B Touke B, eciu Obl He CyIIECTBOBAIO MPUTSHKEHUS 3eM-
mu. Ho nmputsbkeHue MeHsSIeT €10, U IOoJ ACUCTBUEM 3TOW CHIIBI CHAapsAJ 4epe3 CEKyHAY CKaXeTcsl HE B
touke B, a Ha 5 M HKke, B Touke C. [14Th METPOB — 3TO IMyTh, MPOXOJUMBIH (B MYCTOTE) Ka)IbIM CBO-
00JHO MaJaroIUM TEJIOM B MEPBYIO CEKYHy MOJ JACHCTBHEM CHIIBI TSHDKECTH OJIM3 OBEPXHOCTU 3EMIIH.
Eciu, onmycTUBIINCH HA 3TU 5 M, CHaps Halll OKa)XETCs HaJ YPOBHEM 3€MJIM POBHO HACTOJIBKO K€, Ha-
CKOJIKO ObUI OH B TOYKE A, TO, 3HAYUT, OH JBMXKETCS IO KPUBOM, KOHIIEHTPHUUECKOW C OKPYKHOCTBIO
3€MHOT0 111apa.

04

Puc. 25. Beiuucnenne CKOpoCTH CHapsia, KOTOPBIN JOJDKEH HABCET1a HOKUHYTh 3€MIIIO.

Octaercs BBIUMCINUTH 0Tpe30K AB (puc. 25), T. €. TOT IyTh, KOTOPBII IPOXOJUT CHAPAJ B CEKYHIY
10 TOPU30HTAJILHOMY HAIPABJICHUIO; Mbl Y3HAEM TOTJa, C KAKOM CEKYHJHOM CKOPOCTBIO HYXHO Ui Ha-
el 1eMu BBIOPOCUTH CHApsA M3 JKeplia MyHIKH. BeMUCIUTH 3T0, HETpynHO u3 TpeyroidpHuka AOB, B
koTtopoMm OA — paguyc 3emHoro mapa (oxoso 6 370 000 m); OC = OA, BC = 5 m; cnenoBarensHo, 0B = 6
370 005 m. Otcrona o Teopeme ITudaropa umeem: (AB)2 = (6 370 005)2 — (6 370 000)2.

CnenaB BbIYHMCIIEHUE, HAXOIUM, 4TO 1yTh AB paBeH mpuMepHO 8 KM.

Wrak, ecnu Ob1 He ObUIO BO3yXa, KOTOPBIM CHIIBHO MelIaeT ObICTPOMY IBM)KCHHUIO, CHAps, BbI-
OpOILICHHBIN TOPU30HTAIHHO U3 MYIIKA CO CKOPOCTHIO 8 KM/CEK, HUKOT1a He yraj Obl Ha 3eMITt0, a BEYHO
KPYKUJIICSI ObI BOKPYT HEE, MOJJI0OHO CITyTHUKY.

A ecny BBIOPOCHUTD CHApsi U3 MYLIKY C elie 00JblIeil CKOPOCThIO, — KyZa MoJIeTUT oH? B HebecHoM
MEXaHHUKE JIOKa3bIBAETCsI, YTO MPU CKOPOCTH B &, 9, naxe 10 km/cex CHapsij, BbUIETEB U3 JKepJia MYyILKH,
JIOJDKEH ONMCHIBATh BOKPYT 3€MHOTO LIapa 3JUIMIIC TeM OoJiee BBITSHYTHIN, 4yeM OoJibllle HayajdbHasi CKO-
pocts. [Ipu ckopocTu ke cHapsiza 11,2 KM/cek OH BMECTO JUIUIICA ONMIIET YK€ HE3aMKHYTYIO KPUBYIO —
napaboiy, HaBcerja yaausisicb oT 3emiu (puc. 26).

Mpl BUUM, CIIEN0OBATENbHO, UYTO Mmeopemuyecky MBICIMO IosieTeTh Ha JIyHy BHYTpu cHapsja,
BBIOPOIIIEHHOTO € JIOCTaTOYHO OOJBIIONW CKOPOCThIO [TyT MOTYT NpEeACTaBUTHCS, OJHAKO, 3aTPYIHEHUS
coBceM ocoboro poxaa. IlogpoOHee BOmpoc 3TOT paccMaTpUBAeTCs BO BTOPOM KHUTE “3aHMMAaTEIbHOMN
bu3uKK”, a TaKke B APYroi Moei kHure — “MexXIaHeTHbIe TyTemecTBU . .
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Puc. 26. Cynp6a myieqyHoro cHaps/a, BBITYLIEHHOT'O C HAYaJIbHON CKOPOCTHIO 8 KM/cek U Ooee.

(ITpenpinymiee paccyxIeHHE UMENO B BHAY atMochepy, He MPErsTCTBYIOUIYIO IBMKEHUIO CHApS-
70B. B peanbHBIX YCIOBHAIX HAMYKME CONPOTUBIIIONICHCS aTMochepbl Ype3BbIUaiiHO 3aTPpyAHIIIO ObI TO-
Jy4eHUE TAKUX BBICOKMX CKOPOCTEH, a OBITh MOXKET, CAeano Obl UX COBEPIICHHO HEJJOCTHKUMBIMHU. )

Kak Krwouab Bepn onucai nyremecrsue Ha JIyHy M KaK OHO /10/IZKHO ObLJIO ObI IPOMCXOIUTH

Kto uuran ynomsaHytsiii ceiiuac pomas JKronsg BepHa, TOMy maMsTeH MHTEPECHBI MOMEHT IyTe-
LIECTBUS, KOTJa CHapsA IIPOJIETEN Yepe3 TOUKY, i€ NpuTsHkeHue 3eMiau U JIyHsl oquHaKoBo. 34ech Mpo-
M30IJI0 HEYTO IOMCTUHE CKAa304HOE: BCE NMPEAMEThl BHYTPU CHApsANa YTPAaTUIIM CBOM BEC, a CaMU IyTe-
IIECTBEHHUKH, MOJIIPbITHYB, IOBUCIH B BO3AYyXe 0€3 OMOPHI.

OmnucaHo 3TO COBEPIICHHO BEPHO, HO POMAHKCT YIIYCTUJ U3 BHJY, YTO TO K€ CaMo€ JTOJDKHO ObLIO
HaOJII0aThCS TAKXKE W JI0 U MOCIE IeperieTa Yepe3 TOUKY paBHOTO MPUTsDKEHHs. JIerko mokaszaTh, YTO
IIYTELIECTBEHHUKH U BCE IIPEAMETHI BHYTPU CHApsJa JOJDKHBI CTaTh HEBECOMBIMU C NEPBO2O dice MOMEH-
ma c60600H020 nonema.

DTO KaXKeTCsl HEBEPOSTHBIM, HO, 51 YBEPEH, BbI ceiuac OyAeT yAUBIATHCA TOMY, YTO CaMHU HE 3aMe-
TUJIA PaHEE CTOJIb KPYITHOI'O YIIYIEHHUS.

Bosbmem npumep u3 pomana XKromns Bepra. be3 comHenus, Bbl He 3a0blTH, KaK MacCcaXUpbl BEIOPO-
CHJIM HapYXy TPyl coOaku M KaKk OHM C M3YMJICHHEM 3aMEeTHJIM, YTO OH BOBCE HE MajJaeT Ha 3emilto, a
IIPOJOJIKAET HECTUCH BIIEPE] BMECTE CO CHAPsIOM. POMaHUCT IPaBUIIBHO OINUCAJ 3TO SBJICHUE U AJl EMY
BepHOE 00BsicHeHUE. JleWCTBUTENIBHO, B IyCTOTE, KaK M3BECTHO, BCE Tela MaJaloT ¢ OJAMHAKOBOW CKOPO-
CTBIO: TIPUTSDKEHHE 3eMJTU COOOIIIaeT BCEM TeJlaM OJIMHAKOBOE yCKOopeHHe. B TaHHOM cityyae u cHapsi, U
TpyH cO0aKHU TOJKHBI OBLIM MO JEWCTBUEM 3€MHOTO MPUTSDKEHUS] PUOOPECTH OJIMHAKOBYIO CKOPOCTh
najieHus (OJJMHAKOBOE YCKOpPEHHE); BEpHEE, Ta CKOPOCTh, KOTOpas cooOlieHa Obljla UM IPU BBUIETE U3
MYIIKH, JOJDKHA ObUIa MOJA JEWCTBUEM TSXKECTH YMEHbIIAThCs OAMHaKoBO. (ClenoBaTeNbHO, CKOPOCTH
CHapsiZia U Tpyna BO BCEX TOUKaxX IYTH JOJKHBI OCTaBaThCs PaBHBIMH, IO3TOMY TPYIl cOOaKH, BBHIOPO-
LICHHBIN U3 CHapsAa, IPOAOJLKAIl CIEA0BATh 32 HUM, HUCKOJIBKO HE OTCTaBasl.

Ho BOT 0 4eM He mojymMasl pOMaHUCT: €CJIM TPYN COOaKH He MajaeT K 3emie, HaXosICh 6He CHaps-
J1a, To oyeMmy OyJleT OH MajaTh, HAXOAACh 6Hympu Hero? Benb u TaM U TYT IE€HCTBYIOT OJTMHAKOBBIE CH-
as1! Teno cobaku, momenieHHOe 6e3 OMOpbl BHYTPHU CHAPSAA, TOJDKHO OCTaBaThCs BUCSIIMM B MPOCTPaH-
CTBE, OHO HMMEET COBEPIICHHO Ty XK€ CKOPOCTb, YTO U CHApsi, W, 3HAYUT, NO OMHOUWIEHUIO K HEMy
octaeTcs B mokoe. UTo BepHO A Tpyna coOaku, TO BEPHO U IS TeJ MacCaKUPOB U BOOOIIE I BCeX
[IPEAMETOB BHYTPHU CHApsJa: B KaKIOW TOYKE IIyTH OHU UMEIOT TaKyIO XK€ CKOPOCTb, KAK U CaM CHapsij,
U, CJIEJIOBATENIbHO, HE JOJDKHBI MMajaTh, JaKe €clau ocTatoTcs 6e3 onopbl. CTys, CTOAIMNA Ha MOy JeTs-
IIEr0 CHapsi/ia, MOXKHO MOMECTHTh BBEPX HOKKAMH Y MOTOJIKA, M OH HE yMajaeT “BHMU3”, IOTOMY 4TO Oy-
JIeT IIPOJIOJIKATh HECTUCH BIIEPE] BMECTE C MOTOJIKOM. ITaccaxup MOKeT ycecTbCsl BHU3 I'OJIOBOM HA 3TOT
CTYyJ M OCTaBaTbCsl HA HEM, HE MCIBITHIBAs HU MaJEUIIEro CTpeMJIEHHUS NajaTh Ia noj cHapsja. Kakas
CHJIa MOXKET 3aCTaBUTh €ro ynacte? Benp eciau Obl OH ymai, T. €. MpUOIM3HICS K MOJY, TO 3TO 3HAYUIIO
ObI, COOCTBEHHO TOBOPSI, YTO CHApsJ MYHMTCS B IPOCTPAHCTBE C OOJbILIEH CKOPOCTHIO, YEM MacCa)HUp
(uHave cTyn He mpUOIKU3UIICS Obl K MONTY). A MEXIY TEM 3TO HEBO3MOKHO: MbI 3Ha€M, YTO BCE MPEIMETHI
BHYTPHU CHApsiJia UMEIOT TO K€ YCKOPEHUeE, KaK U caM CHaps/.

OTOro poOMaHUCT HE 3aMETHJI: OH JyMall, YTO MPeIMEThl BHYTpU CBOOOJHO HECYIIETrOoCs CHapsa,
HaXOJAIIEToCs MO ACHCTBUEM OJHMX JIUIIb CHJI MIPUTSDKEHUs, OyyT MPOJODKATh JaBUTh HA CBOU OIO-
pBl, KaKk JaBWJIM TOI'/1a, KOT/Aa cHaps/ Obl1 HenogBrykeH. JKroiab BepH ynycTui u3 Buay, 4To €Cld U Teo,
U OIOpa ABMXKYTCS B IPOCTPAHCTBE C OJIMHAKOBBIM YCKOPEHHEM, COOOIIAaeMbIM JACHCTBHEM CHJI MPUTS-
XKEeHMs (Apyrue BHEIIHUE CUJIbI — CHJIA TATH, CHJIAa CONPOTUBIICHUS BO3/yXa — OTCYTCTBYIOT), TO JaBUTh
Jpyr Ha JApyra OHU HE MOTYT.

Hrak, ¢ TOro MOMEHTa IyTEIECTBU, KOI'Aa, Ha CHApsA/ [IepeCTalu AEeHCTBOBATh ra3bl, 1aCCAXKUPBI
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HE UMEeNIM HUKAKOTo Beca M MOTJHM CBOOOJHO BHUTATh B BO3/yXe BHYTPH CHapsja; TOUYHO TaK K€ U BCE
IpEeIMEThl B HEM JOJDKHBI OBLITM Ka3aThCsl COBEPIICHHO HEBECOMBIMH. [10 3TOMy NMpH3HAKy Maccakupbl
JIETKO MOTJIM OIPEAEINTh, MYATCA JIM OHU B IPOCTPAHCTBE WUJIM MIPOJOJDKAIOT HEMOIBUKHO OCTAaBAThHCS B
nymke. Mexay TeM pOMaHUCT PAacCKa3blBaeT, KaK B IEPBbIC IOJIYaca CBOEro HeEOECHOTO MyTeIIeCTBUS
[ACCaKUPBI TIIETHO JIOMAJIA TOJIOBY HAJl BOIPOCOM: JIETST JIM OHU WX HET?

“ — Hukomb, ABHKEMCS JIH MBI?

Hukonps 1 Ap/iaH neperisiHyIuCh: OHU He YyBCTBOBAJIM KOoJIeOaHUU CHapsAa.

— JletictButenbHo! JIBUxkeMcs 11 MbI? — MOBTOpUII ApJaH.

— Wnu cniokoiiHo nexum Ha nouse @nopunasl? — cupocust Hukons.

— Wnu na nHe MekcukaHckoro 3anuBa? — npubaBun Muiens”.

Takue cCOMHEHHMS BO3MOXKHBI y MACCAKUPOB MApOX0/a, HO HEMBICIMMBI y MAaCCaKUPOB CBOOOIHO
HECYLIETrocsl CHapsAa: IIEpBbIE COXPAHSAIOT CBOM BEC, BTOPBIE )K€ HE MOTI'YT HE 3aMETHUTh, UTO CIEJIAINChH
COBEPLICHHO HEBECOMBIMH.

CtpanHOe sIBJICHHE JOJDKEH ObUT MPEACTaBIATh cO0O0M ITOT (paHTacTHUeCcKHii BaroH-cHapsn! Kpo-
LIEYHBIN MUp, /i€ TeNa JUIIEHbI BECa, TJI€, BBITYIIEHHbIE U3 PYK, OHU CIIOKOMHO OCTAlOTCS HA MECTE, IIe
IIPEIMETHI COXPAHAIOT PABHOBECHE BO BCSAKOM IOJIOKEHHMH, IJI€ BOJA HE BBUIMBAETCS U3 ONPOKUHYTOU
OyTbuIKH... Bece 310 ynmyctun u3z Buny aBtop “IlyremectBus u3 JIyHy”, a Mexay TeM Kakod MPOCTOP
MorJIH Obl JaTh (paHTa3UM POMAHUCTA 3T U3YMUTENIbHBIE BO3MOXKHOCTHU! [ Y citoBUS paboThI 1 ObITa B yC-
JIOBUSIX HEBECOMOCTH CEMYac XOPOLIO U3BECTHBI U3 PACCKA30B COBETCKUX U aMEPUKAHCKMX KOCMOHABTOB,
U3 KMHO(HUIBMOB, 3aCHATHIX B KOcMOce. MHOTHe YUTaTeIn HAaO0AaIM SIBJICHUS B COCTOSIHUM HEBECOMO-
CTH Ha TEJIEBU3MOHHBIX PKPaHAX BO BpeMsl MPSAMBIX Nepesiad ¢ 60pTa COBETCKMX KOCMUYECKHX KOopabdieil.
CrnenuanbHOMY pacCMOTPEHHIO ITpobiieMa HEBECOMOCTH MOCBAIIeHbl KHUru: XaikuH C. 3., Cuibl nHep-
MU U HeBecoMocTh, U3n-Bo “Hayka”, 1967; JleantoBckuii B. U, Tsbkectb, HEBECOMOCTh, NIEPETPY3Ka,
Uzn-Bo “3nanue”, 1965. (Ilpum. peo.) ].

Bepno B3BCCUTH HaA HEBEPHBIX BeCax

Urto BaykHEe [1J1s1 IPABUIILHOTO B3BEIIMBAHUS: BECHI MU TUPU?

Br1 omubaerecsk, eciiu AymMaeTe, YTO OJIMHAKOBO BAKHO U TO U IPYroe: MOKHO MPABUILHO B3BECUTh
U HE UMesl BEpHBIX BECOB, KOTJIa MO PyKOU ecTh BepHbIe TupH. CyIecTByeT HeCKOIbKO CIIOCOO0B BEPHO
B3BEILIMBATh HA HEBEPHBIX Becax. PaccMoTpuM U3 HUX JBa.

[TepBsiii crioco6 mpennokeH Hamu BenukuMm xumukoMm J[. M. MenneneeBriM. B3BemBanvue Hauu-
HAIOT C TOTO, YTO Ha OJIHY U3 YallleK KJIaayT KaKoiH-HUOYIb TPy3, — 0e3pa3IuuHO KaKOH, UMb Obl OH ObLI
TSDKENee Tella, MOJUIeKAIIEro B3BEUIMBAHMIO. ['py3 3TOT ypaBHOBEIIMBAIOT TMPSIMU Ha JPYroi YallKe.
[Tocne 3TOor0 HA YallIKy C TUPSMHU KJIaAyT B3BEIIMBAEMOE TEJIO U CHUMAIOT C HEE CTOJIBKO TMpPb, CKOJIBKO
TpeOyeTcs, 4ToOObI BOCCTAaHOBUTH HapYIIEHHOE paBHOBecHE. Bec CHATHIX TUPb, OYEBUIHO, PABEH BECY Te-
J1a; OHO 3aMEHSIET UX TeNepb Ha OAHOW U TOM K€ Yallke U, 3HAYUT, UMEET OJJMHAKOBBIA C HUMU BEC.

OTOT mpueM, KOTOPbI HAa3bIBAIOT “‘CIOCOOOM MOCTOSIHHOM Harpy3ku’, 0cOOEHHO ymoOeH, Korna
MPUXOJUTCS OTBELIMBATH OJHO 3a JPYTMM HECKOJIBKO TeJl: MEepBOHAaYalbHash Harpy3ka OCTAaeTCs U €I0
MOJIB3YIOTCS JUIsl BCEX OTBEIIMBAHUM.

Jpyroii mpuemM, Ha3BaHHBINA MO0 UMEHU MPEUIOKUBIIETO €r0 YUeHOTo “criocobom bopaa”, BhINOI-
HseTcs Tak. [lomecTuTe npeaMer, NojuieKalinii B3BEIIMBAHUIO, HA OJIHY YalllKy BECOB, a Ha IPYr'ylo Ha-
CBINANTEe MECOK WU APOOb 0 TeX MOp, MOKa BEChl HE MPUJIYT B paBHOBECHE. 3aTeM, CHSIB C YAIlIKH B3Be-
IMBaeMbli MpeAMeT (MEeCOK He TporaiTe), KIaJuTe Ha Hee THPU OO TeX IMOp, MOKa BEChl CHOBa HE
ypaBHOBecATCA. SICHO, YTO TeNepb BEC TMpb PAaBEH BECy 3aMEHEHHOro MMHu mpeamera. OTcroga Apyroe
Ha3BaHHUE CII0Cc00a — “B3BCIIMBAHUE 3aMEHOM .
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Puc. 27. Ilpeanneuse C yenoBeka — pblyar BTOporo poza. JleicTByromas cuia IpuiaoKeHa K TOUKe
I; onopa peluara HaxoauTcst B Touke O COUNIEHEHHUS; IPEOA0JIEBAEMOE )K€ COIpoTuBiIeHHE (rpy3 R) mpu-
noxeHo B Touke B. Paccrostnue BO Oonbiue paccrostaus 10 npubnusurensho B 8 pas. (PUCyHOK B3AT U3
crapuHHOTO counHeHus: bopemnu, draopentuiickoro yueHoro XVII Beka, “O ABMKEHHM KUBOTHBIX ’, T/E
3aKOHBI MEXaHUKH BIIEPBbIC PUIIAratoTcs K (pU3noIorusi.)

JInst Ipy>XKMHHBIX BECOB, UMEIOIIMX TOJBKO OJHY YaIlIKy, TAK)KE NPUMEHUM 3TOT MPOCTON MpUEM,
€cli y Bac, KpOME TOTO, €CTh BEpHbIE I'MpPHU. 3/1eCh HET HAJOOHOCTH 3amacaThCsi MECKOM MIIHM JAPOObIO.
ITonoxuTre B3BEIIMBAEMYIO BEILlb HA YAIIKY U 3aMEThTE, Y KAKOI'O JEJIEHUS OCTAaHOBUTCS yKa3aTellb. 3a-
TEM, CHSB Belllb, IOCTaBbTE HA YAILKY CTOJBKO THMPb, CKOJIBKO HY)KHO, YTOOBI YKa3aTelb OCTAHOBUIICS Y
IIPEKHEro AeneHus. Bec 3TUX rupb, 04€BUIHO, TOJDKEH PABHATHCS BECY 3aMEHEHHON UMU BELLU.

CuiibHee caMoro ceost

Kakoii rpy3 Bbl MoxkeTe noaHATh pykoi? ITosoxum, uro 10 xr. Bel nymaere, yto 3t 10 xr onpe-
JeNsieT CUIy MYCKyJIoB Bamied pyku? Ommbaerech: MycKyibsl ropasfo cuwibHee! IIpocneaure 3a aeict-
BUEM, HallpUMep, TaK Ha3bIBAEMOW JBYIJIABOM MBIIIIBI Bamie pyku (puc. 27). OHa npukperuieHa 0iam3
TOYKH OIIOPBI pblyara, KakuM sIBJII€TCS KOCTb IIPEAIIEYbs, a IPy3 AEHCTBYET Ha IPYroi KOHEL 3TOr0 JKU-
BOro pbruara. PaccrostHue oT rpy3a 10 TOUYKH ONOPHI, T. €. IO CYCTaBa, MOYTH B 8 pa3 Ooublile, yeM pac-
CTOSIHME OT KOHIIA MBIIILIBI 10 OTIOPbl. 3HAUUT, €CJIU I'py3 cocTaBisieT 10 Kr, TO MycKyJl TSHET C CUJIOH, B
8 pa3 Oospmieil. PazBuBas cuiy B 8 pa3 0oJbllyro, YeM Halla pyka, MyCKYJ MOT Obl HEMOCPEICTBEHHO
noaaaTh He 10 xr, a 80 k.

Msl BiipaBe 6€3 peyBenYeHUs CKa3aTh, YTO KaXK/IbIH YeI0BEK ropas3io CUujibHee caMoro ceods, T. e.
YTO HAIllX MYCKYJIbl Pa3BHBAIOT CHITY, 3HAYUTEIHHO OOJIBIIYIO TOM, KOTOpasi MPOSBISAETCS B HAIIUX JEH-
CTBUSIX.

Ilenecoobpa3Ho nu Takoe ycTpoiicTBo? Ha mepBbiif B3rIAq Kak OyATO HET, — Mbl BUAUM 37ECh TO-
TEPIO CWJIbI, HNYEM HE BO3Harpaxxaaemyro. OHaKo BCIOMHUM CTapUHHOE “30JI0TO€ MPABUIIO” MEXaHUKHU:
4TO TEPSETCS B CWIIE, BBIUTPHIBAETCS B MEpeMEIIEHUU. TyT U IPOUCXOIUT BBIUTPHIII B CKOPOCTH: HAIIH
PYKH JBHXKYTCS B 8 pa3 ObICTpee, YeM YIPABIAIONIME UMH MBIIIIBL. TOT COCO0 MPHUKPEIICHUsT MyCKY-
JIOB, KOTOPBIA MBI BUAMM B TeJie )KUBOTHBIX, 00€CIeYnBaeT KOHEUHOCTSIM ITPOBOPCTBO JIBUKEHUH, OoJjee
Ba)XHOE B OOpBOE 32 CyIIecTBOBaHME, HEXKENMU cuila. Mbl OblIH Obl KpaiiHe MeATUTEIbHBIMU CYILIECTBAMU,
ecny Obl Hallll PYKU M HOTU HE ObUIM YCTPOEHBI 10 3TOMY IPUHIIMITY.

ITouemy 3aocTpeHHBbIE TPEAMETHI KOJIOYH?

3ayMBIBAJIUCh JIM BBl HaJ] BOIPOCOM: OTYEro UIJIa TaK JIETKO NMPOHU3BIBAET MpeIMEeT HACKBO3b?
OT4ero CyKkHO MJIM KapTOH JIETKO MPOTKHYTh TOHKOM UIJION U TPYAHO MpOOUTH TYNbIM rBo3aem? B oboux
cilyyasix eMCTBYET, Ka3aloch Obl, OJIMHAKOBAs CUJIA.

Cuna oMHaKOBa, HO Oag/leHue BCE K€ He OJIMHAKOBO. B mepBoM ciydae Bcs cujia COCpel0TOunBa-
€TCs Ha OCTPUE UIJIbl; BO BTOPOM — Ta e CHJa paclpenensercs Ha OOJbLIYIO TUIOIIA b KOHLA TBO3/;
CJIEZIOBATENIbHO, JIaBJICHUE UIJIBI TOpa3o OOJbllle, HEXKENH JIaBJICHHUE TYIOTO CTEPXKHs MPU OJTHOM U TOM
K€ YCUJIMH HaIIUX PYK.

Kaxnpiii ckaxer, uto 6opoHa ¢ 20 3yObsiMU TIy0)ke pa3phIXJIUT 3eMJIII0, 4eM OOpOHa TOro *ke Beca,
HO ¢ 60 3yObsmu. Ilouemy? IloToMy uTO Haepyska ma Kasxcowvli 3y6 B IEPBOM cilyyae OOJIbllIe, YeM BO
BTOPOM.
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Korna peus uer o naBieHuu, Bcerga HE0OX0IMMO, KpOME CHJIbI, IPUHUMATh BO BHUMAHUE TaKXKe
U TUIOIA/Ib, HA KOTOPYIO 3Ta cuiia aeiictByer. Korna Ham roBopst, uyto kro-nmubo nomydaer 1000 pyGneit
3apIuiaThl, TO MBI HE 3HaeM €Ile, MHOTO 3TO MJIM MaJIo: HYXHO 3HaTh — B roJ] Wik B Mecsn? TouHo Tak xe
U JIeiiCTBHE CUJIBI 3aBHCUT OT TOTO, PACIIPECIIETCS JIM OHA HA KBAJIPATHBIM CAHTUMETP WM COCPEAOTO-
YHMBAETCS HA COTOM JI0JIe KBaIPaTHOTO MUJLTUMETPA.

YenoBek Ha JbDKAX XOAUT MO PBHIXJIOMY CHETY, a 6e3 JbDK mpoBanuBaercs. [louemy? [loTomy uto B
NIEPBOM ClTy4yae JIaBJICHUE €ro Tella pacHpeensieTcs Ha ropas3io O0JIbIIYI0 HOBEPXHOCTb, YEM BO BTOPOM.
Ecnu moBepxHOCTh JIBDK, HanipumMep, B 20 pa3 Gosblie MOBEPXHOCTH HAIIMX IMOJOIMIB, TO HA JBDKAX MBI
naBuM Ha cHer B 20 pa3 cina0ee, 4eM CTOSI Ha CHET'Y IPSMO HOTaMH. PBIXJIBIN CHET BBIZIEP)KUBAET IIEPBOE
JIaBJICHHUE, HO HE BBIJICP)KUBAET BTOPOTO.

I[To Toii ke mpUYMHE JOMWAAIM, pabOTAOIUM Ha 00JIOTE, NOJABA3ZBIBAIOT 0COObIe “OamMaku’ K KO-
IbITaM, YTOOBI YBETUUUTH IUIOIIA/b OTIOPHI HOT U TEM YMEHBIIUTH JAaBJICHHE HA OOJIOTUCTYIO MOYBY: HO-
' JIOIIA/ICH NP 3TOM HE YBS3al0T B OoJioTe. Tak ke MOCTYMAI0T U JIIOJU B HEKOTOPHIX OOJIOTUCTHIX Me-
CTHOCTSIX.

[To TOHKOMY 7By JIOAM TEpPEIBUrAOTCS IOJI3KOM, YTOOBI paclpeleiuTh BEC CBOEro Tejla Ha
OOJBIIYIO TUIOIIA/Ib.

Haxownern, xapakTepHasi OCOOCHHOCTh TaHKOB M TYCEHHYHBIX TPAKTOPOB HE YyBSA3aTh B PBIXJIOM
IpyHTE, HECMOTps Ha CBOM 3HAYUTEIbHBIM Bec, OOBSCHIETCS ONATH-TAKM paclpelieieHueM Beca Ha
OO0JIBIIYIO0 MMOBEPXHOCTh OMOpPHL. ['yceHMyHass MainHa BecoM 8 M Oojiee TOHH OKa3blBaeT Ha 1 KB. cM
rpyHTa nasieHue He Oosiee 600 r. C 3TON TOYKM 3pEeHHUsT MHTEPECEH aBTOMOOWIb HA TYCEHHUYHOM XOJIy
JUIS IEPEBO3KH Ipy30B Ha Oosiotax. Takoil rpy30BUK, BEe3yLIUil 2 TOHHBI IPy3a, OKa3blBaeT Ha TPYHT J1aB-
nenue Bcero 160 r Ha 1 kB. cM; Garogapst 5TOMY OH XOPOIIO XOJUT Ha TOP(HSHOM 0OJOTE U MO TOMKUM
WM TIECUYaHBIM MECTHOCTSIM.

B stom ciydae Gomblnas miomaab OMOpbI TaK K€ BBHITOJHA TEXHMYECKH, KaK Majas IJIoLajb B
CIIyyae UIJbl.

N3 cka3aHHOTO ICHO, YTO OCTpHUE MPOKAIBIBACT JIMIIb OJaroaps HE3HAYMTEIbHOCTH TUIOLIAIH, 110
KOTOpOH pacmpezensercs neiictBue cuiibl. COBEPILIEHHO M0 TOH K€ MPUYUHE OCTPBIA HOXK JIyUllle PexXeT,
HEXKEJH TYIO: CHila COCPEeIOTOUMBACTCS HA MEHBIIIEM IIPOCTPAHCTBE.

Wtak, 32a0CTpeHHbIE MPEAMETHI OTTOTO XOPOIIO KOJIIOT U PEXYT, YTO HA UX OCTPHSIX U JIE3BUSAX CO-
CpeA0TOUMBAETCs OOJNBIINE JaBIICHHE.

HanonooOue Jleenagana

[Touemy Ha mpocToM TaOypeTe CUIETh KECTKO, B TO BpeMsI KaK Ha CTyIle, TOXKE JIEPEBIHHOM, HHC-
KOJIbKO He kecTko? [louemy Msrko jexaTh B BEPEBOYHOM raMake, KOTOPBIN CIUIETEH U3 JI0BOJILHO TBEP-
IbIX WHYpKOB? IlouemMy He KeCcTKO JiexkaTh Ha MPOBOJIOYHOM CETKE, YCTPauBaeMOM B KPOBATSIX B3aMEH
MPYKUHHBIX MaTPacoB?

Hetpyano noramatecs. CuaeHue MpocToro tadypera IIOCKO; HaIle TEeNO COMPUKACAETCS C HUM
TG TI0 HEOOIBIION MOBEPXHOCTH, HA KOTOPOI U COCPEOTOUMBACTCS BCS TSKECTh TYJIOBHINA. Y CTyna
K€ CHJIEHbE BOTHYTOE; OHO COMPHUKACAETCS C TEJIOM IO OOJbIIel TOBEPXHOCTH;

[0 3TOM MOBEPXHOCTH U paCIpeeliseTcs BeC TYJOBHUILA: HAa €IUHUILY MMOBEPXHOCTH MPUXOIUTCS
MEHBILINN IPy3, MEHbILIEE JJaBJICHUE.

Wrak, Bce nmeno 3aech B Ooliee paBHOMEPHOM pacipeneneHuu napineHus. Korma Mbl HEKUMCS U3
MSITKOHM TOCTENH, B HEW 00pa3yroTcsl yriryOJieHus, COOTBETCTBYIOIIME HEPOBHOCTAM Haiero Tena. JlaBs-
JIEHUE pacupeensieTcs: 34€Ch 0 HUKHEN MOBEPXHOCTU TeJa JOBOJIBHO PABHOMEPHO, TaK YTO Ha KaXK/bIi
KBa/IPAaTHBIN CAaHTUMETP MPUXOJUTCS BCErO HECKOJIBKO rpaMMOB. HeyIMBUTENBHO, YTO B 3TUX YCIOBHSX
MBI YyBCTBYEM Cce0sl XOPOIIIO.

Jlerko BbIpa3uTh 3TO paziauuue W B uuciax. [loBepXHOCTh Tella B3pOCIOro YEIOBEKa COCTABIIAET
0ok0J10 2 kB. M, win 20000 kB. cM. JlomycTum, 4TO, KOT/1a Mbl JIEKUM B MOCTEHU, C HEM CONpUKAcaeTcs,
OTIMpasCh HA Hee, MPUOIN3UTENbHO 1/4 Beeil moBepXHOCTH Hamero tena, T. €. 0,5 k.M, mu 5000 kB. cM.
Bec xe namero tena — okosio 60 kxr (B cpennem), wiu 60000 r. 3HauuT, HA KaXAblil KBaJpaTHBINA CaHTH-
MeTp npuxoautca Bcero 12 r. Kornma ke Mbl JIEKHM Ma TOJBIX JI0CKAaX, TO CONPUKACAEMCSl C CIIOPHOMU
TUIOCKOCTBIO JIUIIH B HEMHOTUX MAJICHBKUX y4acTKax, OOIIel IUIONIa/Ibi0 B KaKylo-HUOYAb COTHIO KBaJI-
paTHBIX CaHTUMETPOB. Ha Kakaplil KBagpaTHBIM CAHTUMETP MPUBOIUTCS, CIEI0BATEIbHO, JABICHUE B
MOJIKWJIOTpamMMa, a He B JECSITOK rpaMMoOB. Pa3Hulia 3aMeTHast, U Mbl Cpa3y OIYIIAeM €€ Ha CBOEM Telle,
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rOBOPS, YTO HaM “OUYE€Hb JKECTKO .

Ho naxe Ha caMOM TBEpJIOM JIOXKE HaM MOXET OBITh BOBCE HE JKECTKO, €CIIU JIaBJICHUE pacipeens-
eTCsl pABHOMEPHO Ha OOJIBIIYIO MOBEPXHOCTh. BooOpasuTe, 4To BBI JIETIM HAa MSTKYIO TJIMHY U B TIeH OT-
nevaTanuch Gopma Bamiero tena. [IoOKMHYB ITTUHY, OCTaBbTE €€ COXHYTb (BBICHIXAsA, TIMHA “‘CAAUTCS HA
5——10%, HO mPENOI0KUM, YTO ITOr0 He mporcxoauT). Korga oHu caenaere TBEpAOH Kak KaMeHb, CO-
XpPaHUB OCTaBJICHHBIE BAIIUM TEJIOM BJABJICHHOCTH, JIATTE HA HEE OMSATh, 3aMIOJHUB COO0H ATy KAMEHHYIO
¢dopmy. Bel mouyBcTBYyeTe cedsi, Kak Ha HE)KHOM IyXOBHUKE, HE OIIYINAst KECTKOCTH, XOTS JEKHUTE OYyK-
BaJIbHO Ha KaMmHe. Bbl ymomoburech nerennapHoMy JleBnadana, 0 KOTOpOM YHUTaeM B CTUXOTBOPEHUU
JlomonocoBa:

Ha ocmpvix KAMHAX 603Ae2aem
I meepdocmv onbiX npe3upaem,
Das Kpenocmu 6eAUKUX, CUA,
Cuumas ux 3a MAzKUil UA.

Ho npuuuHa Harieil He4yBCTBUTEIBHOCTH K KECTKOCTH J0XkKa OyJIeT He “KPernocTb BETUKUX CHII”, a
pacriipeiesieHle Beca Tejla Ha BeChbMa OOJIBbIIYI0 OTIOPHYIO TOBEPXHOCTD.

I'naBa Tperbss. COITPOTUBJIEHHUE CPE/IbI

IIyns u BO3ayx

Uro BO3IyX MEUIAET MOJETY MYJH, 3HAIOT BCE, HO JIUIIhL HEMHOTHE MPEACTaBISAIOT cebe siCHO, Ha-
CKOJIBKO BEJHMKO 3TO TOPMO3SlIee ACHUCTBUE BO3AyXa. BONBIIMHCTBO J0OJIEH CKIOHHO JlyMaTh, YTO TaKas
HEXXHasl Cpeia, KaK BO3yX, KOTOPOTO Mbl OOBIYHO JJaXKe M HE YYBCTBYEM, HE MOXKET CKOJIbKO-HHOY/Ib 3a-
METHO MeUIaTh CTPEMUTEIILHOMY I10JIETY PYKEUHOMU ITYJIH.
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Puc. 28. Tloner mynu B mycToTe U B Bo3ayxe. bonbinas ayra nzo0paxaer myTb, Kakoi onucana Obl
myJst, eciu Obl HE CYIIECTBOBAIO aTMocdepsl. ManeHbKas 1yra cieBa — ACUCTBUTENbHBINA MyTh IYJIH B
BO31yXe€.

Ho B3risiHuTE Ha puc. 28, U BbI IOMMETE, YTO BO3AYX SBISAETCS ISl NyJIN NPENATCTBUEM YpE3BbI-
YailHO cepbhe3HBIM. bombIlas 1yra Ha 3TOM 4epTexe U300paxkaeT MyTh, KOTOPBIH MpoJjerena Obl myJis, ec-
u Obl He cymiecTBoBasio aTMocdepsl. [lokuHyB cTBON pyXbs (o1 yriaom 45°, ¢ HaYaIbHOW CKOPOCTHIO
620 M/cex), myns onucaina Obl OrpoMHYyI0 AYTy B 10 KM BBICOTOM; AaJbHOCTh MOJIETA MM COCTaBHIIA ObI
noutu 40 kM. B 1elicTBUTENBHOCTH € IMyJs MPU YKa3aHHBIX YCJIOBHUSX OIMUCHIBAET CPAaBHUTEJIBHO HeE-
O0JBLIYIO AYTY U AAJBHOCTH €€ MoJieTa cocTaBisieT 4 kM. M300pakeHHass Ha TOM K€ 4epTexe ayra 3Ta
MIOYTH HE3aMEeTHA PAIOM C MEPBOW; TAaKOB pe3yabTaT MpOTHBOAeHcTBUsA Bo3ayxa! He Oynp Bo3myxa, u3
BUHTOBKH MOXHO OBUIO OBl 0OCTpenuBaTh HenpusTels ¢ pacctostHua 40 KM, B3MeTasi CBUHIIOBBIN 10XKIb
Ha BbICOTY 10 kM

CaepxaaabHss cTpeabda

OOcTpenuBaTh NPOTUBHUKA C PACCTOSIHUSA B COTHIO M O0Jiee KMJIOMETPOB BIIEpBbIe Hayasla repMaH-
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CKasl apTHJUIEpHs K KOHIYy UMIIepHaaucTudeckoid BoiHbI (1918 r.), korga ycnexu ¢paHIly3cKOW W aHr-
JTUUCKOM aBHAIIMU TOJIOXKIIIA KOHEI[ BO3IYIIHBIM HajeraMm HemileB. ['epMaHckumii mTad uzbpan apyroi,
apTUILJICPUICKHM, crtocob mopaxarb croiuiy OpaHIuK, ylaleHHY0 OT (poHTa He MeHee yeM Ha 110

KM.
—

i &P !
Puc. 29. Kak u3MeHseTcs AaIbHOCTD I0JIETA CHAapsAa ¢ U3MEHEHNUEM YIJla HAaKJIOHA CBEPXJAJIbHO-
6oitHOTO OpyaMs; pH yrie 1 cHapsia nagaet B P', mpu yrne 2 — B P", ipu yruie ke 3 1adbHOCTB CTPENILOBI
Cpa3y BO3pacTaeT BO MHOTO pa3, TaK KaK CHapsJl 3aJIETAET B CIOM Pa3peKEHHOM aTMOC(EpHI.
Crioco0 3ToT OBLIT COBEPIIICHHO HOBBIM, HUKEM €Ille He UCIIBITaHHBINH. HaTKHYHMCh Ha HETO HeMell-
KM€ apTUIJIEPUCTHI citydaifHo. [Ipu cTpenbbe u3 KpynmHOKanTuOEepHON MYIIKH MO OOJBIINUM YTJIOM BO3-
BBIILICHHS HEOKUAAHHO OOHAPYKUIIOCh, YTO BMECTO JATbHOCTU B 20 KM JIOCTUraeTcs JaIbHOCTh B 40 KM.
Oxa3zasock, 4TO CHapsl, IOCIAHHBIA KPYTO BBEpX € OOJIBIION HaYaIbHON CKOPOCTBIO, TOCTUTAET TEX BBI-
COKHX Pa3peKEHHBIX CIOEB arMoc(epbl, e CONPOTUBICHHUE BO3AyXa BEChbMa HE3HAYMTEIHHO; B TAKOM
c1abo COMPOTHUBIISAIOLICHCS Cpelie CHApsl NpOoJIeTaeT 3HAYUTEIbHYIO YaCTh CBOEr0 IMyTH U 3aTe€M KPYyTO
oIyckaeTcsl Ha 3emito. Puc. 29 HarnsaHo nokasplBaeT, Kak BEJIMKO pa3jM4Me B MYTSAX CHapsAIOB IPU U3-
MEHEHUU YIJla BO3BBILICHHUS.
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Puc. 30. Hemenkas nymika “sKosnoccans”. BHemnuii Bua.

OT0 HaONIOJCHNE U TIOJIOKEHO OBLJIO HEMIIAMU B OCHOBY IMPOEKTa CBEPXAaTbHOOOWHOM MyIIKU st
obcrpena [Mapmxka ¢ paccrosiaus 115 km. Ilymka Obiia. ycrenrHo W3roToBICHA U B TeueHue yera 1918 T.
BbIIIycTHIIA 0 [laprKy CBBIIIE TPEXCOT CHAPSIOB.

BoT uro crano uzBecTHO 00 TOH MyIIKe BIOCIEACTBUH. DTO ObUIa OTpOMHast CTaibHas Tpyoa B 34
M JUIMHOW W B LEJbIA METP TOJIIMHOM; TOJIIMHA CTEHOK B KazeHHOU yacTu 40 cMm. Becuno opyaue 750
ToHH. Ero 120-kunorpammoBble CHapsIbl UMENU METP B JUIMHY U 21 cM B TonuuHy. [[ns 3apana ynor-
pebmsmoch 150 kr nmopoxa; pasBuBanioch aasienue B 5000 atmocdep, KoTopoe 1 BEIOpAChIBAIO CHAPA[ C
HavanbHOM ckopocThio 2000 m/cek. CTpenbba Benach MOJ yrJIOM BO3BBIICHUS 52°; CHaps] OMHUCHIBAI
OTPOMHYIO JIyTY, BbICIIasl TOYKA KOTOPOM Jiexasia Ha ypoBHE 40 KM Haj 3eMIleH, T. €. JAJIEKO B CTpaTo-
cdepe. CBoii myts oT no3utuu a0 Iapmwka — 115 kM — cHapsin npoaensiBai B 3,5 MUHYTHI, U3 KOTOPBIX 2
MUHYTHI OH JIeTeT B cTpaTocdepe.

TaxoBa Obula TIepBasi CBEPXAAIbHOOOMHAS MYyIIKa, TPAPOAUTEIILHUIIA COBPEMEHHOM CBEPXAaIbHO-
00iHOH apTHILIEpHH.

Yem Oosblile HavyaidbHas CKOPOCTh MyNU (MM CHapsizia), TEM CONPOTHUBICHHE BO3/yXa 3HAYUTEIb-
Hee: OHO BO3pacTaeT He MPOMOPIHMOHAIBHO CKOPOCTH, a ObIcTpee, MPOMOPIUOHAIBHO BTOPOW M Oosee
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BBICOKOW CTENEHU CKOPOCTHU, B 3aBUCUMOCTH OT BEIMYMHBI ITOH CKOPOCTH.
ITouemy B31eTaeT OymMa:KHbIN 3Mel?

[TpiTanuce 11 Bbl OOBACHUTH cebe, moyeMy OyMaKHBIA 3MeH B3JIETaeT 86epx, KOTJa €ro TSHYT 3a
OeueBKy gneped?

Ecnu BBl CMOKETE OTBETUTH HA 3TOT BOIIPOC, BbI IOMMETE TAKIKE, [I0YEMY JIETUT a3pOIUIaH, IOUYEMY
HOCATCS IO BO3/IyXy CEMeHa KJIeHa U JaKe OTYACTH YSICHUTE ceOe MPUUMHBI CTPAHHBIX JABIKEHUNA Oyme-
panra. Bee 310 — siBieHus OHOro nopsiaka. ToT caMblil BO3yX, KOTOPBIA COCTABIISIET CTOJIb CEPHE3HOE
IPEIATCTBHE AJIS MOJIeTa MyJib U CHApsAA0B, 0OYCIOBIMBAET MOJET HE TOJBKO JITKOTO IJI0Ja KIeHa WU
OyMa)XHOTO 3Mesl, HO M TSDKEJIOr0 camoJieTa C AeCATKAMH I1acCaKupOB.

|
1
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Puc. 31. Kakue cuibl AeHCTBYIOT Ha OyMa)KHBIH 3Mei?

YtoObl 0OBACHUTH MOJHATHE OYMa)KHOTO 3Mesl, MPUACTCA MPUOETHYTh K YIPOUICHHOMY YEpTEKY.
[Tycts muuus MN (puc. 31) uzobpaxaer y Hac paspe3 3mes. Korjga, 3amyckas 3Mei, Mbl TSIHEM €ro 3a
LIHYp, OH JABWKETCS U3-3a TSKECTH XBOCTA B HAKIIOHHOM NOJ0XkeHuu. ITycTs 3T0 ABMXKEHME COBEpILIAET-
cst cripaBa HajeBo. O003HAYMM yroJl HaKJIOHA TUIOCKOCTH 3Mesi K TOPU30HTY depe3 a. PaccMoTpum, kakue
CWJIBI ACUCTBYIOT Ha 3M€H IIPH 3TOM JBMKEHMU. BO3/1yX, KOHEUHO, JOJKEH MEIIATh €ro ABMKEHUIO, OKa-
3bIBaTh Ha 3MEH HEKOTOpOe JaBiieHUe. DTO JaBiieHue n300paxkeHo Ha puc. 31 B Buze crpenku OC; Tak
KaK BO3JyX JaBUT BCEr/a NEPIEHIUKYISAPHO K MJIOCKOCTH, TO JMHUA OC HauepueHa MoJ NpsMbIM YIIOM
K MN. Cuiry OC MOXHO pa3ioKuTh Ha JABE, IOCTPOUB TaK HA3bIBAEMBIN MapaJlIeIorpaMM CHII; TOJIy4YUM
BMecto cuiibl OC aBe cuibl, OD u OP. 13 Hux cuna OD ToJikaeT HaIl 3MeH Hazaj M, ClIeJoBaTeIbHO,
YMEHBILIAET IE€PBOHAUYAIBHYIO €ro ckopoctb. [pyras »xe cuia, OP, yBiekaer ammapaT BBEpX; OHa
YMEHBILIAET €r0 BEC U, €CIU JOCTATOYHO BEJIMKA, MOXKET IPEOI0JIETh BEC 3Mes U NOJIHATH ero. Bor noue-
MY 3M€H MOJHUMAETCS BBEPX, KOI/1a MBI TAHEM €T0 32 BEPEBOUKY BIIEPE].

CamouteT — TOT K€ 3M€EH, TOJBKO JIBIKYLIas CUJIa HAlllel pyKH 3aMEHEHA B HEM ABWXKYILEH CHIION
nporesuiepa Wik peakKTUBHOTO JABHUraTessl, KOTopas coOOIIaeT anmnapary JBH)KEHUE BIEpead U, ClefoBa-
TEJIbHO, OJJOOHO 3MEI0, 3aCTaBJIAET €ro MOJAHUMATHCS BBEPX. 3/1€Ch JJaHa JIMIIbL Ipy0ast cxema sIBIICHUS;
€CThb JIpyrue 00CTOSTENbCTBA, 0OYCIOBINBAIOIIME TOABEM CaMOJIETa; O HUX OyJIeT peyb B IPYTOM MECTe
[Cm. BTOpYIO KHUTY “JaHnMarenbHol husuku”, cTathio “BonHbl 1 Buxpu™].
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Puc. 32. benku-netard Bo BpeMs noseta. JIETAru 1eaaroT ¢ BBICOTHI IPBDKKK Ha paccTosiHue B 20 —

30 m.
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BbI BUAKTE, YTO caMoJIeThl YCTPOCHBI BOBCE HE HANoJOOHe MTHUIlbI, KaK OOBIKHOBEHHO AyMalOT, a
cKopee Hamojo0ue OeNOK-JIeTAT, MIEPCTOKPHUIOB WM JIETY4uX pblO. Brmpouem, Ha3BaHHBIE KMBOTHBIE
MOJIB3YIOTCSL CBOMMH JICTATEIbHBIMU MEPETIOHKAMU HE JJIS1 TOTO, YTOObI MOAHUMATHCS BBEPX, a JIMIIb JJIs
TOr0, 4YTOOBI COBepIIaTh OOJBIINE MPBDKKH — “TUIAHUPYIOIINE CIYCKU, KaK BhIpa3wics Obl JIeTYHK. Y
Hux cuna OP (puc. 31) HenocraTo4Ha 11t TOTO, YTOOBI BIIOJHE YPAaBHOBECUTH I'Py3 MX Tela; OHA JIMIIb
YMEHBILIAET UX BEC U TEM IIOMOTaeT COBEpPLIATh OrPOMHBIE IPBIKKHU C BO3BBILIEHHBIX IIYHKTOB (puc. 32).
benku-neraru nepenpsiruBatoT pacctosiHusd B 20 — 30 M ¢ BEpXYIIKH OJHOTO J€PEBA K HM)KHUM BETBIM
apyroro. B Oct-Unnun u na Lleitnone Boautcs ropa3no 6osee KpymHbIA BUJL JETy4ei OenKu — TaryaH —
BEJIMYMHOH € Hallly KOIIKY; KOTJa OH pa3BEPTHIBAECT CBOM “IUIaHEp”, €ro MMPUHA JOCTUTAET MOIYMETpA.
Takue KpyInHble pa3Mepsbl JETATEIbHOM NMEPENOHKH I03BOJSIOT )KMBOTHOMY COBEpLIATh, HECMOTpPS Ha
CpaBHUTENIBHO OOJIBIION Bec, mepesieTsl MeTpoB B 50. A mepcTOKpbUI, KOTOPBIH BOAUTCS Ha 30HJICKUX U
QOWINIIIMHCKUX OCTPOBAX, AEJIAET IPbDKKU AIUHON Aaxke 10 70 M.

be3moTopHoe JieTaHHue y pacTeHus

Pactenus Taxxe HepeaKo NPUOETAIOT K yCIyraM IUIaHEpPOB — UMEHHO JJIsl PAaCIPOCTPAHEHUSI CBOUX
IUIOZIOB M CeMsiH. MHOTHE TUIOABI U ceMeHa CHaOXeHbI TM0O0 MyYKaMH BOJIOCKOB (XOXOJIKU OJyBaHUYHKA,
KO3JI000pOHMKA, XJIOMYaTHUKA), KOTOpbIE JAECHCTBYIOT HAroAo0KHe mapaioTra, Ju0o e MoIAep KUBato-
IIMMHU TUIOCKOCTAMH B (pOPME OTPOCTKOB, BBICTYIOB M T. M. Takue pacTUTENbHBIEC IUIAHEPHI MOXKHO Ha-
O10/1aTh Y XBOMHBIX, KJIICHOB, BSI30B, Oepe3bl, rpada, JIUIbl, MHOTUX 30HTHYHBIX U T. [I.

B uzBectHoit kuure Kepuepa ¢pon Mapunnayna “YKusHb pacTeHuil” yutaeM 00 3TOM clieyrolee:

“IIpu 6e3BeTpHH B COJTHEYHBIE JHU MHOXKECTBO IIJIOJIOB U CEMSH MOAHUMAETCS BEPTHKAIBLHBIM BO3-
JTYIIHBIM TEUYEHHEM Ha 3HAYUTEJbHYIO BBICOTY, HO TIOCIJIE 3aX0/1a COJIHIA OOBIKHOBEHHO CHOBA OITyCKaeT-
cs HemoJaneKy. Takue MmoseTsl BaKHbI HE CTOJIBKO JJISl PAaCPOCTPAHEHUsI PACTEHHH BIIUPb, CKOJIBKO JJIs
MOCEJICHNs Ha KapHU3aX U B TPEIIMHAX KPYTHIX CKIOHOB M OTBECHBIX CKaJl, KyJa CeMeHa He MOTJU Obl
MOTIaCTh UHBIM MyTeM. ['OpHU30HTAIBHO ke TEeKYIIUEe BO3YIIHbIE MacChl CIIOCOOHBI MEPEHOCUTH PEIOIINE
B BO3/1yX€ IJIOJIbl ¥ CEMEHA Ha BeChMa OOJIbIIINE PACCTOSIHUS.

Y HEKOTOPBIX PACTEHMH KpbUIbS M MApPAIIIOTHl OCTAIOTCS B COCIUHEHUU C CEMEHAMH TOJBKO Ha
BpeMs nojiera. CeMSIHKU TaTapHUKA CIIOKOWHO IUIBIBYT IO BO3/AYXY, HO, KaK TOJIBKO BCTPETSAT MPENsTCT-
BUE, CEMsI OTIEIAETCS OT MapalloTa U NajaeT Ha 3eMJII0. DTUM OOBSICHAETCS CTOJIb 4acTOe Mpou3pacTa-
HHUE TaTapHUKA BJIOJIb CTEH M 3a00poB. B npyrux ciaydasx cems ocTaercs Bce BPEMs CO€MHEHHBIM C Ma-
paroTom”.

Ha puc. 33 u 34 nuzo0pakeHbl HEKOTOpBIE TUIO/IbI U CEMEHA, CHAOKEHHbIE “TuTaHepaMu’”.
e
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Puc. 33. Iliox k031060p0AHUKA.

Puc. 34. Jleryune ceMeHa pacTeHUI; a — KpbUIaTKa KJIeHa, b — COCHBI, ¢ — Kaparaua, d — 6epes3bl.
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PacturenbHble TUIaHEPbl BO MHOTHX OTHOUIECHUSX JIaXK€ COBEpILIEHHEE 4yesnoBeuecknx. OHU MoaHU-
MaloT CPaBHUTEIHLHO CO CBOMM COOCTBEHHBIM BECOM Topaszfo Ooubimmii Tpy3. Kpome Toro, 3ToT pactu-
TEJIbHBIM CAMOJIET OTJIMYAETCS aBTOMATUYECKOW YCTOMUMBOCTBIO: €CIM CEMEYKO MHIMUKWCKOTO KaCMHUHA
MEePEeBEPHYTh, OHO CaMO TOBEPHETCSI OOPAaTHO BHIMYKIION CTOPOHOW BHHU3; €CIIH IMPH IMOJIETE CeMsI BCTpe-
4aeT mnperpaay, OHO HE TepSET PaBHOBECHs, HE NAJAET, a IIJIABHO OIyCKAETCS BHU3.

3aTAKHOM NPBIKOK MAPAIIIOTHCTA

31ech IpUXOIAT HA MaMSTh T€PONUECKUE TPHDKKY HAIIMX MAacCTEPOB MApaIIOTHOTO CIIOPTa, BBIOpa-
CBIBABIIMXCS HA BbICOTE OK0JIO 10 KM, HE pacKkpbiBas mapamitora. JIMiib nposieTeB 3HAYUTENIbHYIO YacTh
MyTH, OHU JEpPraju 3a KOJIbLIO NapalloTa U MOCIEeIHUE COTHU METPOB OIYCKAJIUCh, MMapsi HA CBOUX 30H-
Tax.

MHuorue nymaror, 4TO, Majas “kKamMHeM’, HE PacKpbIBas MapallioTa, YeJIOBEK JIETUT BHU3, KaK B
mycToM mpoctpanctBe. Eciu Ob1 ObUTO Tak, eciu Obl 4eJIOBEUECKOe TENIO MaJaio B BO3AyXe, Kak B MyCTO-
Te, — 3aTSDKHOM MPBIKOK ATMHIICS ObI TOPA3/0 MEHBIIE, YeM B JICHCTBUTENBHOCTH, a pa3BUBacMasi K KOHILY
CKOpOCTh ObLIa ObI OTPOMHA.

OpnHako CONpPOTHBIIEHHE BO3/yXa MPEMSITCTBYET HapacTaHUiO cKOpocTH. CKOpPOCTh Tella mapariko-
THCTa BO BPEMs 3aTSHKHOTO MPBDKKA PACTET TOJIBKO B TEYEHHUE MEPBOTO JECIATKA CEKYH/I, HA POTKEHUU
MepBbIX COTEH MeTpoB. CONMPOTUBIIEHHE BO3/IyXa BO3PACTAET C YBEIMYEHHUEM CKOPOCTH TaK 3HAYUTEIBLHO,
YTO JOBOJIBHO CKOPO HACTYIaeT MOMEHT, KOTJ]a CKOPOCTh OOJIbIlle He U3MEHsIeTCs. J[IBUKEeHHEe U3 YCKO-
PEHHOTO CTAaHOBUTCS PAaBHOMEPHBIM.

Mo’KHO TyTeM BBIUMCICHHMN HaOpocaTh B OOMIMX uYepTax KapTHHY 3aTSHKHOTO MPBDKKA C TOYKHU
3pEeHMs] MEXaHUKU. YcKopenHoe TaJIeHne NapallioTUCTa JJIUTCSA TOJILKO MepBbie 12 CEeKyH]T MM HEMHOTO
MEHEe, B 3aBUCUMOCTH OT €r0 Beca. 3a ATOT JAECATOK CEeKYHJI OH YCIEBAaeT ONMyCTUThCS MEeTpoB Ha 400 —
500 u mpuoOpectu ckopocTh 0kojo 50 M B cekyHIy. Bech ocTalbHOI MyTh 10 PacKpHITHS MapaiiroTa
MPOXOJUTCS YK€ PABHOMEPHBIM JIBUIKEHHEM C 3TOM CKOPOCTHIO.

[IpuMepHO Tak ke MajarT U Kariu A0XKIsA. Pa3Hula nuiibs B TOM, YTO NEPBBIA NMEPUOA MAICHUS,
KOTJja CKOPOCTh €IlI€ PACTET, MPOJOJIKACTCS JUIsl TOXKAEBOM Karluld BCEro OKOJIO OJHOW CEKYH/bl U JaXKe
MeHble. OKOHYATENbHAsI CKOPOCTh Kaleilb J0/I8 M03TOMY HE CTOJIb BEIUKA, KaK MPU 3aTHXKHOM MPBLK-
K€ MapainlrTUCTa: OHA KoJebaeTcs oT 2 10 7 M B CEKYHAY B 3aBUCUMOCTH OT pa3MepoB Karu [O ckopo-
CTH JIOKJEBBIX Karlelb MoApoOHee pacckazaHo B MOeH “3aHMMATeNbHON MeXaHUKe”, O 3aTSHKHOM MPBIXK-
K€ — B KHUTe “3HaeTe Ju Bbl PU3uky”’?].

bymepanr

OTO OpUrHHATIBHOE OPY)KHE — CaMO€ COBEPILIECHHOE MPOU3BEICHHE TEXHUKU NEPBOOBITHOTO Yeso-
BEKa — JI0JIFT0€ BpeMs BBI3BIBATO M3YMJIEHUE Y4eHBIX. [leficTBUTENBHO, CTpaHHbIE, 3allyTaHHbIE (PUTYPBI,
onMchIBaeMble OymMepaHroM B Bo3ayxe (puc. 35), crioco
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Puc. 34. Kak aBcTpaymiiiipl MOJB3YIOTCS OyMEpPaHIOM Ha OXOTE, YTOOBI MOpaXaTh KEPTBY HM3-3a
npukpeiTus. [1yTe mosiera Oymepanra (B ciyyae mpomaxa) moka3aH IyHKTUPHOW JIMHUEH.

B nactosiiee BpeMsi Teopust osieta OymepaHra pa3paboTaHa BechbMa IMoApoOHO U uyzeca rnepecTa-

7M1 ObITh YysecaMu. BraBaTbCst B 9TH MHTEPECHBIE MOAPOOHOCTH MbI He cTaxkeM. OKakeM JIUIIb, YTO He-

oObIyaifHbIe IMyTH MoJIeTa OyMepaHra SIBISIOTCS Pe3yIbTaTOM B3aUMOJCHCTBHUS TpeX 0OCTOSTENbCTB: 1)

NepPBOHAYAIBHOTO Opocka, 2) BpauleHHs OymepaHra W 3) CONpPOTHBIICHUS BO3AyXa. ABCTpalIMel] MH-
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CTMHKTHBHO YMEET COYeTaTh 3TU TPH (aKTOpa; OH UCKYCHO M3MEHSET YroJl HaKJIoHa OymepaHra, CHIIy U
HarpasieHue Opocka, 4TOOBI OJTYUUTh JKEIaeMbIi Pe3yNbTarT.
Bripouem, HEKOTOPYIO CHOPOBKY B 3TOM MCKYCCTBE MOXET IPUOOPECTH KaXKIbIM.

i,

Puc. 36. BymaxHsiii OymMepaHT 1 cocod ero MeTaHusl.

Jlnst ynpaXHEeHUs1 B KOMHATaX NPUXOJUTCS JOBOJILCTBOBATHCS OyMaXHBIM OyMepaHroM, KOTOPBIH
MO>KHO BBIpE3aThb XOTs OBl U3 MOYTOBOW KapTOUKH B (hopMme, yKazaHHOW Ha puc. 36. Pazmepsl kaxxaoi
BETBU — OKOJIO 5 CM B JUIMHY M HEMHOTO MeHbIIEe |1 ¢cM B UpUHY. 3aKMUTE TaKOH OyMa)KHBIA OyMepaHT
[I0JT HOTTEM OOJIBIIOTO Majblia U IIEIKHUTE 10 €ro KOHYMKY TaK, YTOOBI y/ap HampaBiieH ObLI BIEpen U
HEMHOI'0 BBEpX. byMepaHr 1mojaeTtur MeTpoB Ha ITh, IJIABHO OIUIIET KPUBYIO, HHOI' 1A JOBOJIBHO 3aTE-
JUBYIO, M €CJIM HE 33/ICHET KaKoro-HUOy b MpeiMeTa B KOMHATE, TO YHaJeT Y BallluX HOT.

-
L

Puc. 37. lpyras ¢oopma 6GymaxkHoro Oymepanra (B HaTypaIbHYIO BEIHUHHY).

Eme myure yaaercst OmeIT, €clid npuaaTh OyMepaHry pasMepsl U (popMy, IOKa3aHHbIe Ha puc. 37 B
HaTypalbHYIO BelWYMHY. [l0oe3HO clierka M30rHyTh BETBU OymepaHra BUHTOOOpas3HO (puc. 37, BHU3Y).
Taxkoii OymMepaHT MOKHO, TP HEKOTOPOM HaBBIKE, 3aCTaBUTh OIMCHIBATH B BO3/IyXe CIIOXKHBIC KPHBBIC U
BO3BpAILaThCS B MECTO €T0 BbLIETA.

B 3aximoueHue 3aMeTimM, 4To OyMepaHT BOBCE HE COCTABISET, KaK OOBIYHO JAYMAIOT, UCKITIOUYUTEIb-
HOM 0COOEHHOCTH BOOpYXeHHs oburtaTeneii ABctpanuu. OH ynoTpeOusercs B pa3iIuyHbIX MecTax MHauun
U, CyJs [0 OCTaTKaM CTEHHOMW >KMBOMMCHU, ObLIT HEKOTJa OOBIYHBIM BOOPYXEHHEM aCCUPHUICKUX BOMHOB.
B npesaem Erunte u HyOuu Gymepanr Taxke Obl1 U3BeCTeH. EqMHCTBEHHOE, YTO CBOHCTBEHHO MCKIIIO-
YUTEIBHO ABCTPAJIHMH, — 3TO CIErka BUHTOOOPa3HbIM M3rud, mpuaaBaeMblii Oymepanry. Bot noyemy aB-
cTpajnuiickue OyMepaHTu ONMCHIBAIOT 3aMBICIIOBAThHIE KPUBBIE U — B CJIy4ae MPOMaxa — BO3BPAILAIOTCS
00paTHO K HOTaM MEYYILETO.

Puc. 38. JIpeBHeerunerckoe n300pakeHre BOMHA, MEUYIIEro OyMepaHTr.




Axos Ilepeabman: «3anumareasHas ¢pusnka. Kaura 1»

I'naBa yerBeprasi. BPAIIIEHUE. “BEUYHBIE IBUT'ATEJIN”

Kak oTiim4uTh BapeHoe 1o oT CbIporo?

Kak ObITh, €cii HY)XHO, He pa30uBasi CKOPJIYIIbI, ONPEACIUTh, CBAPEHO SHII0 MU K€ OHO ChIpoe?
3HaHME MEXaHUKHU IIOMOKET BaM C YCIIEXOM BBIMTH U3 3TOr0 MaJ€HbKOTO 3aTPyIHEHUS.

Jleno B TOM, 4YTO siiilla BapeHbIE U CHIPbIC BPAIAIOTCS HE OJMHAKOBBIM 00pa3oM. DTUM M MOXKHO
BOCIIOJIB30BaThCA Ul pa3pellieHus Hallel 3amadu. McneiTyemoe sio KJIaayT Ha IUIOCKYIO Tapelky U
IBYMS TMajbllaMU COOOIIAIOT eMy BpamaTelibHoe nBrxkeHue (puc. 39). CBaperHoe (0COOEHHO BKPYTYIO)
U0 BpaIIaeTcsl IPU 3TOM 3amMemHo Ovicmpee u Oolbuie cbiporo. Ilocneanee TpyIHO naxke 3aCTaBUTh
BpAILAThCS; MEX/Ly TEM KPYTO CBAPEHHOE SNUII0 BEPTUTCS TaK OBICTPO, YTO OUEPTAHUS €0 CIMBAIOTCS IS
ry1a3 B O€JbIi CIUTIOIEHHBIN 3JUIUIICOM X OHO MOKET CaMO BCTaTh HA OCTPBIM KOHEII.

Puc. 39. Kak 3aBepTeTs sif1io.

[IpynunHa 3TUX SBICHUH KPOETCS B TOM, YTO KPYTO CBAPEHHOE SIMI0 BPAILACTCs KaK CILIOIIHOE Iie-
JI0€; B CBIPOM K€ SIHLE KUIKOE €ro COAEPKUMOE, HE Cpa3y I0JIydas BpalllaTeIbHOE JBUKEHUE, 3a1CPKU-
BAET BCJIE/ICTBUE CBOCH MHEPLUU JIBUKECHUE TBEPAOI 000I0UKH; OHO UTPAET POJIb TOPMO3a.

BapeHsble u chIpble slilla pa3iIMyHO OTHOCATCSA TAaKKE€ M K OCTAaHOBKE BpallleHus. Eciu k Bpaiaro-
LIEMYCSl BAPEHOMY SIMIly IPUKOCHYThCA MaJIbLIEM, OHO OCTaHaBIMBaeTcs cpasy. ChIpoe ke SHI0, OCTaHO-
BUBIINCH HA MTHOBEHHUE, OYAET MOCJIE OTHATUS PYKU €Ille HEMHOro Bpamarbes. [IpoucxomuT 3To onare-
TaKW BCJIEACTBUE UHEPLIUU: BHYTPEHHSIS )KUAKAsA Macca B CBIPOM SIHLE el1e IIPOJOJDKAET JBUTaThCs MIOCIIE
TOT0, KaK TBepJas 000JI04Ka MpHIILIa B MIOKOW; COAEP)KUMOE K€ BapEHOIO siiflla OCTaHABIMBAETCS OJTHO-
BPEMEHHO C OCTAHOBKOM HApy>KHOU CKOPJIYIIBI.

[ToroOHBIE MCTIBITAHUSI MOXKHO MPOU3BOIUTH U MHBIM 00pa3oM. OOTSHUTE CHIpOE M BapeHoe siila
PE3MHOBBIMH KOJIEUKaMH “TI0 MEpUJMaHy” U MOJBECHTE Ha JIBYX OJMHAKOBBIX OcueBkax (puc.40). 3akpy-
TUTe 00e OEYEBKU OJMHAKOBOE YHCIIO pa3 U oTmycTute. Cpa3zy OOHAPYKUTCS pa3iiudue MEXIy BapeHbIM
U CHIPBIM sIHLIOM. BapeHoe, npuis B HaualabHOE I0JIOXKEHHWE, HAYHET 10 MHEPLUHU 3aKpy4UBaTh HUTH B
0o0paTHYIO0 CTOPOHY, 3aTE€M CHOBA PACKPYTHUT €€, — U TaK HECKOJIbKO Pa3, MOCTENEHHO YMEHbIIAs YUCIIO
o0opoToB. CrIpoe ke SHI0 MOBEpHETCs pa3, IPYroil 1 OCTAHOBUTCA 33J0JIr0 JI0 TOTO, KaK YCIOKOUTCS
KpYyTO€ SML0: IBUKEHUS TOPMO3ATCS KUJIKUM COJEPKUMBIM.

Puc. 40. Kak oTnuuuTh BapeHOE SHLO OT CHIPOTO MO UX BPALIEHUIO B IIOJBELIEHHOM BUJIE.
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“KoJaeco cMexa”

PackpoiiTe 30HTHK, YIIpUTE €ro KOHIIOM B IOJI M BpallaiiTe 3a pyuky; BaM HE TPyIHO OyAeT mpu-
JaTh eMy JOBOJIBHO OBICTpoe ABMXKeHHE. Tenepb OpochTe BHYTPh 30HTHKA MU MJIM CKOMKaHHYIO Oyma-
r'y; OpOIIEHHBIN MTPEMET HE OCTACTCS B 30HTUKE, a OYJIeT BHIKUHYT U3 HEr0, YTO MPUHATO HENPAaBUIHHO
Ha3bIBaTh “HEHTPOOEKHON CHIIOW” M YTO B JACUCTBUTEIBHOCTH €CTh JIMIIb MPOSBICHUE MHEPUUU. My
BbIOpachIBaeTCsl He M0 HANPABJICHUIO PaUyca, a Mo KacaTelbHOMN K IyTH KPYrOBOTO JIBUKCHUSI.

Ha stom s dexre BpamaTenbHOro JBMKEHUSI OCHOBAHO YCTPOHCTBO CBOCOOPA3HOTO pa3BICUCHHUS
— “koneca cmexa” (puc. 41), KOTOpoe MOXKHO BUAETh, HAIIPUMED, B Napkax KyiabTypsl. [loceturenn nme-
IOT 3/IeCh Clly4yail Ha caMux ce0e HCIbITaTh AecTBUe uHepiuu. [1yOnuka pa3meriaeTcst Ha Kpyriion mio-
IaJKe — CTOsI, CUAS, JIEkKa, — KTO Kak xkeyaeT. CKpbIThIM MO IUIOIIAJKONH MOTOpP IIJIaBHO BpalllaeT €e
OKOJIO BEPTUKAIBHOM OCH, CHa4yaja MEJICHHO, IIOTOM BcE OBICTpee, MOCTENEHHO YBEIHUYMBAsi CKOPOCTb.
W torpa moj AelcTBMEM MHEPLUHU BCE HAXOMSIIMEcs Ha IIaTGopMe HAYMHAIOT CIOJ3aTh K €€ KpasM.
CHauana 3TO JIBM>KEHHME €]IBa 3aMETHO, HO M0 MEpe TOro Kak ‘“maccakupbl” yIAISIOTCS OT LEHTpa U MO-
[a/Ial0T Ha OKPYKHOCTU Bce OOJIbIIEro U OOJBILEro pajauyca, CKOPOCThb, a CIIEA0BATENIbHO, U MHEPLUS
JIBUKEHUS CKa3bIBAIOTCA BCE 3aMeTHee. Hukakue ycunus ynepikarbesi Ha MECTE€ HE IPUBOJAT HU K UEMY,
U JII0JM cOpachIBAIOTCS C “KoJieca cMexa’”.

Puc. 41. “Koneco cmexa”. JIroau Ha BpalaromeMcst Kpyre 0TOpachIBalOTCs 3a €ro Kpasi.

3eMHOIl 1map ecTh, B CYIIIHOCTH, TAKOE K€ “KOJIECO cMeXa’, TOJbKO TMIaHTCKUX pa3MepoB. 3eMils,
KOHEYHO, He cOpachIBaeT Hac ¢ ceOs, HO OHA BCE JK€ YMEHbIIaeT Hail Bec. M Ha sKBaTOpe, TJie CKOPOCTh
BpallleHUs] HanOOoJIbIIas, YMEHBIIEHHE 6eca OT ATOM MPUUKHBL, 0XoauT 10 1/300 nomu. A BMecTe ¢ apy-
roil Ipu4YMHOM (CkaThe 3eMIIn) BeC KaXJI0ro Tela Ha 3KBaTOpe yMEHbIAETCs, B 001IeM, Ha MOJITPOIICHTA
(1. e. Ha 1/200), Tak 4yTO B3pOCIBIN YENOBEK BECUT Ha KBaTope npumepHo Ha 300 r MeHble, yeM Ha Io-
JHOCE.

YepHUJIbHbIC BUXPH

Kpyxok 13 rimaakoro 6e10ro KapToHa MPOTKHUTE B IIEHTPE 3a0CTPEHHON CIMYKOM; Y BAaC MOJIY4UT-
Csl BEpTYILKa, M300pakeHHas Ha puc. 42 cjeBa NPUMEPHO B MOJOBUHY HATYypaJIbHOH BeIMUYUHBI. UTOOBI
3aCTaBUTh €€ BEPTETHCS HA 3a0CTPEHHOM KOHIIE CIIMYKH, HE TpeOyeTcst 0co00il JIOBKOCTH; JOCTATOYHO
3aKpYTUTh CIIMYKY MKy HaJblaMH U OBICTPO YPOHUTH BEpPTYIIKY Ha IJIaJJKOE€ MECTO.

Puc. 42. Kak pacTekaroTcs YepHUJIbHBIC KaIllId Ha BEPTALIEMCS OYMaKHOM KPYXKKeE.
C Takoil BEpTYIIKOI MOKHO IPOJAEIaTh OYEHb NOKAa3aTeNbHbIN onbIT. IIpexae ueM ee 3aKpyXUTb,
HAHECUTE I1a BEPXHIOI CTOPOHY KpY)KKa HECKOJBKO MEJIKMX YEpHWIbHBIX Kanenb. He naBas um 3aco-
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XHYTb, 3aCTaBbTE BEPTYILKY BepTeThCsl. Korga oHa 0CTaHOBUTCS, IOCMOTPUTE, YTO CAENANOCH C Karlis-
MU: KaXJasi U3 HUX pacTeKIach B CIMPAJIbHYIO JIMHUIO, & BCE 3TH 3aBUTKH BMECTE CO3JAI0T 1101001 BUX-
ps.

CX0aCTBO € BUXpEM He cilydailHO. O yeM roBOpSAT YEPHUJIbHBIE 3aBUTKU HA KapTOHHOM KpYXKKe?
OTO0 cienpl IBUKEHUS YEPHUIIBHBIX Kamnenb. Karusg mpereprneBaer TO K€, UTO MCHBITHIBAET YEJIOBEK HA
BpaIIaIIeMcsl IUCKe “Kojieca cMexa”’. YHOCSACh OT LIEHTpa ACUCTBHEM IEHTPOOeKHOTO 3ddekra, oHa
NorajaeT B MecTa JUcKa, obiasaronme 00blieid KpyroBoil CKOpoCTbO, YeM CKOPOCTh CaMoi Karu. B
ATUX MECTax KPYKOK BBICKAJIb3bIBACT U3-TI0J] KaIlIU, Onepexaer ee. Jleno mpoucxoauT Tak, Kak eciu Obl
KaIlIs OTCTaBaja OT Kpy)KKa, OTCTyIana Ha3aza oT paaunyca. IIyTs ee mo3ToMy HCKpUBIISETCS, U Mbl BUIUM
Ha KPYXKe CJIe]l KpUBOJIUHENHOTO JIBUKEHUSI.

To e caMoe MpeTepreBaoT BO3AYLIHbIE NOTOKU, PACXOIAIIMECS OT MECTa BBICOKOTO JIAaBIECHHS
atMocdeps! (B “aHTHLMKIOHAX) MIM CXOJIIMECS K MECTY HM3KOro JaBieHus (B “muxioHax’). Yep-
HUJIbHBIE 3aBUTKU — YMEHBILIEHHOE TO00ME STHX UCIIOIUHCKIX BO3YIIHBIX BUXPEH.

Oo0MmanyTOC pacTenune

[Tpu ObIcTpOM BpallleHUU LEHTPOOESKHBIH 3(PDHEKT MOXKET JOCTUTaTh TAKOM BEIMYHUHBI, YTO Ipe-
BOCXOJIUT JACUCTBHE TSHKECTU. BOT MHTEPECHBIN OMBIT, MOKA3bIBAIOIINI, KaKas 3HAYUTENIbHAs OTOpachI-
BaIOIIasi CHWJIa PAa3BUBAETCS MPH BpalleHUH OOBIKHOBEHHOTO KoJjieca. MbI 3HaeM, 4TO MOJIOJ0€ pPacTeHUE
BCETrJla HampaBisieT cTe0esb B CTOPOHY, MPOTHUBOMOJIOKHYIO CHIIE TSXKECTH, T. €., IPOILIE TOBOPs, pacTeT
BBepX. Ho 3actaBbTe cemeHa mpopactaTh Ha 0007€ OBICTPO BpallalOIIErocs KoJjieca, Kak 3TO Ciaenal
BIIEpBBIE aHTIMIcKui OotaHuk HaiiT Gonee crta et Ha3zaj. Bl yBuauTe H3yMHUTEIbHYIO BELIh: KOPELIKH
POCTKOB OyJyT HarpaBJIeHbl HAPYXKYy, a CTeOEIIbKH — BHYTpPb, BJIOJIb panycoB Kojeca (puc. 43).

Puc. 43. boboBeie cemeHa, popociIre Ha 000/e Bpalatomerocs koneca. Cte0iau HanpaBiIeHbI K
OCH, KOPEILIKH — HAPYXKYy.

MpI c7I0BHO OOMaHyNIU pacTeHHE: 3aCTaBHIIN BIMATH HA HETO BMECTO CHIIBI TSDKECTH JPYTYIO CHITY,
JeMCTBYE KOTOPOM HAIPaBJIEHO OT LIEHTPa Kojleca HapyXy. A Tak KaK POCTOK TSHETCSl BCErAa B CTOPOHY,
MPOTHBOIIOJIOKHYIO TSDKECTH, TO B 3TOM CIIydae OH BBITSIHYJICS BHYTPb KOJIEca, [0 HANPaBJICHHIO OT 000-
na K ocu. Hamia uckyccTBeHHas TSKECTh OKa3ajach CuiibHee ecTecTBeHHOM [COBpeMEHHBIM B3I Ha
IIPUPONY TSATOTEHUS HE YCMAaTPUBAET 3/€Ch, BIPOUYEM, IPUHLUITNAIBHON PA3HUIIBL. |, U MOJIOJIOE€ PACTEHHE
BBIPOCJIO MOJ €€ ACUCTBUEM.

“BeuHble IBUTaTEJIN”

O “BedHoM jBuraresne”, “BEUHOM JIBHKEHUM  4YacCTO FOBOPSAT U B MPSMOM U B IEPEHOCHOM CMBICIIE
CJIOBa, HO HE BCE OTHAIOT ce0e OTYeT, YyTO, COOCTBEHHO, HA/I0 MOAPA3yMEBAThH IOJl STHUM BBIPAKECHUEM.
Beunslil aBUraTens — 3To Takoi BOOOpakaeMblii MEXaHU3M, KOTOPbIH 0€30CTaHOBOYHO JBMXKET caM ce0st
U, KpOME TOTO0, COBEPIIIAET eIlIe KaKyl-HUOY b M0JIe3HYI0 paboTy (Hampumep, nogHuMaer rpys). Takoro
MeXaHU3Ma HUKTO MOCTPOUTH HE CMOT, XOTs MO MBITKH M300pEeCcTH €ro AeJalluch y)Xe JaBHO. becruion-
HOCTb 3THX IOMNBITOK MPHUBEa K TBEPAOMY YOEKIECHUIO B HEBO3MOXKHOCTH BEYHOI'O JIBUTATels U K yCTa-
HOBJICHHUIO 3aKOHA COXPAaHEHMs SHEpruu — (yHIaMEHTAIbHOTO YTBEPXKICHUS COBPEMEHHOHM Hayku. UTo
KacaeTcsl BEUHOTO JBMXKEHMSI, TO MO/ ATUM BBIPRXKEHUEM IOJPa3yMEBAETCs HENPEKpallatoeecs ABUxKe-
HHe 6e3 coBepIeHHUs pabOThI.
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Puc. 44. MHUMO€E BEYHO IBUKYILEECS KOJIECO, IPUIYMAHHOE B CPETHUE BEKa

Ha puc. 44 n300pakeH MHUMBII CaMOJBHKYILIUHCS MEXaHU3M — OJIUH M3 JIPEBHEUIINX MPOEKTOB
BEYHOT'O JIBUTATEJIs, MHOT/Ia U TENEeph BO3POXKAAEMBI HEyNawINBbIMU (panaTukamu 310 unen. K kpasm
KOJIeCa IPUKPEIUIEHb! OTKUAHBIE NAJIOYKYU € Ipy3aMu Ha KOHLAX. [Ipyu BCAKOM MOJIOKEHHUHU KoJieca Ipy3bl
Ha TPaBOil ero cTopoHe OyAyT OTKUHYTHI JalblIe OT LIEHTPA, HEXKEIU Ha JIEBOM; 3Ta MOJIOBHHA, CIIEe0Ba-
TEJNbHO, J0JKHA BCETJa MEPETATUBATh JIEBYIO U TEM CAMbIM 3aCTaBJISITh KOJECO BpaIlaThCs. 3HAYUT, KO-
JIECO JIOJDKHO BpAalllaThCsl BEUHO, [0 KpallHEN Mepe 10 TeX Mop, I0Ka He MEPETPETCs ero och. Tak qyman
nzo0perarens. Mexay TeM, eciy clieslaTh TAKOH JABUraTelb, TO OH Bpauarbes He Oyzaet. [louemy ke pac-
4eT u3o00peraTesnisi He ONpaB/bIBACTCS?

BoT nmoyemy: XOTs rpy3bl Ha IPaBOK CTOPOHE BCEria Aajbllle OT HEHTPa, HO HEU30EkKHO TaKkoe IMo-
JIO’)KE€HUE, KOTJ]a YUCIIO 3TUX I'PY30B MEHBIIE, YEM Ha JIEBOM.

BsrnsiHuTe Ha puc. 44: cnpaa Bcero 4 rpysa, ciepa xe — 8. OKka3bIBaeTCsl, 4YTO BCSI CUCTEMA ypaB-
HOBEIIMBAETCS; €CTECTBEHHO, YTO KOJIECO BpAILlaThCsl HE CTAHET, a, C/I€JaB HECKOJIBbKO KayaHUI, OCTaHO-
BUTCSl B TAKOM IIOJIO)KEHUH [/[BUKEHME TaKO! CUCTEMBI OIIMCBIBAETCS C MOMOIIBIO TaK HA3bIBAEMOM TEO-
pEMBI MOMEHTOB. |.

Tenepb J0Ka3aHO HENPENOKHO, YTO HEJb3S1 MOCTPOUTH MEXAHH3M, KOTOPBI BEYHO JBUTAJCS Obl
caM coOO, BBITIOJNHSIS €IIe MPU 3TOM KaKyro-HUOyab paboTy. CoBeplIeHHO Oe3HaIe)KHO TPYAUTHCS Hal
Takoi 3ajaveil. B mpexHee BpeMs, 0COOCHHO B CpeTHHE BEKa, JIIOM 0€3yCHENIHO JOMaIH rOJ0BbI HAJ ee
paspelIeHneM U MOTpaTWiIM Ha U300peTeHne “BeYHOro JaBuratesns’ (Mo JaThiHM perpetuum mobile [IIpo-
M3HOCUTCS “TIeprneTyyM MoOmiie”]) MHOrO BpeMeHu U Tpyda. OOnajaHue TakUM JBUTATENEM IpeIcTaB-
JSUTOCH Jaske OoJiee 3aMaHYMBBIM, Y€M HCKYCCTBO JI€aTh 30JI0TO U3 JCIIEBbIX METAIJIOB.

VY Ilymxkuna B “CreHax u3 pellIapCKUX BpeMEH~ BBIBEACH TaKOi MeuTaTelnb B auie bepronbpaa.

“—Yro Takoe perpetuum mobile? — cpocus MapThIH.

— Perpetuum mobile, — oTBeuaer emy beproisiba, — ecTh BeuHoe aBMXeHue. Ecnam Haiiny BeuHoe
JBIDKEHUE, TO 51 HE BIXKY I'PaHMI] TBOPUYECTBY UEIOBEUECKOMY. .. Buaumb au, 1oOpsiit Moit Mapteia! Jle-
JaTh 30J0TO — 3ajaya 3aMaH4YuBasi, OTKPBITHE, MOXET ObITh, JIIOOOMBITHOE M BBIFOJHOE, HO HAWTH
perpetuum mobile... O!...”.

bbuy nputyMaHbl COTHM “BEUHBIX JBUTATENIEN”’, HO HA OJUH HE JABUTaics. B kaxkaoMm ciydae, Kak
U B HAIlleM IpUMepe, U300peTarenb yryckal U3 BUILYy KaKoe-HUOYIIb 00CTOSTENBCTBO, KOTOPOE U paspy-
11aJ10 BCE IJIaHBI.

BoT eme 06pa3zunk MHUMOTO BEYHOI'O JIBUTATEINS: KOJIECO C MEPEKATHIBAIOLIIMMHUCS B HEM TSDKENbI-
MU 1apukamu (puc. 45). M3o6perarens BooOpaskall, 4To IIapbl HA OJJHOM CTOPOHE KoJjeca, HaX0/sCh Bce-
rza OJKe K Kparo, CBOMM BECOM 3aCTaBsIT KOJIECO BEPTEThCS.

"'-‘a,,;"' ,.r}"’}xf . y
Puc. 45. MHUMBII1 BEUHBIN IBUraTelNb C EPEKATHIBAIOIIMMHUCS IapUKAMHU.
Pazymeercs, 3TOro He MPOM30MIET — MO TOM e MPUYMHE, KaK M C KOJIECOM, M300paKeHHBIM Ha
puc. 44. Tem He MEeHEe B OJJHOM M3 TOPOJI0B AMEPHKH YCTPOCHO ObLIO pajiu peKJIaMHbIX IIeNeH, Ui pH-
BJICUCHMS] BHUMaHU MyOJIMKU K Kade, OTPOMHOE KOJIECO UMEHHO MoJIo0Horo poaa (puc. 46). Koneuno,
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3TOT “BEYHBIM JBUTaTEIb’ HE3AMETHO IPUBOJMIICA B JEHCTBUE UCKYCHO CKPBITHIM IOCTOPOHHMM MEXa-
HU3MOM, XOTSI 3pUTEISIM Ka3aloCh, YTO KOJIECO JBUIAIOT MEPEKATHIBAIOIINECS B IIPOpE3ax TSHKEIbIE Lia-
pbl. B TOM ke pose ObLIM M Apyrue MHUMbIE 00pa3libl BEUHBIX ABUTATENICH, BBICTABIISABILNECS OHO Bpe-
Msl B BUTPHHAX YaCOBBIX Mara3MHOB [yl MPUBJICYCHUS MYOJUKU: BCE OHM HE3aMETHO NPUBOAMIIHMCH B
JBUKEHHE JIIEKTPUUYECKUM TOKOM.

Puc. 46. MuuMpbIii BeuHblit 1Buratens B ropoje Jloc-Amxkenece (Kanudopuus), ycTpoeHHBIH panu
pEKIIaMBbl.

OnuH pexiaMHbIM “BEUHBIN JBUTATENb JOCTABHII MHE OJHAXbl HEMAJO XJIONOT. Mou y4eHUKHU-
paboune OBUIM MM HACTOJIBKO MOPAXKEHBI, YTO OCTABAJIUCH XOJOJHBI K MOUM JI0Ka3aTeIbCTBAM HEBO3-
MO>KHOCTH BEYHOI'O JIBUTaTelsl. Bua mapukoB, KOTOPbIE, IEPEKATHIBASCH, BPAIIAJIN KOJIECO U TEM XKE KO-
JIecCOM MOJAHUMAJINCH BBEPX, YOeXKIal UX CHIbHEE MOUX JIOBOJOB; OHM HE XOTEIH BEPUTh, YTO MHHUMOE
MEXaHUYECKOE YYJI0 IIPUBOJUTCS B JEHCTBUE MIEKTPUUECKUM TOKOM OT FOpPOJCKOM ceTH. Brlpyunio me-
HS TO, YTO B BBIXOJHBIE THU TOK TOI/Ia HE NOJABAJICA. 3HAs ITO, sl IOCOBETOBAJ CIIYIIATEISIM HaBEAaThCs
K BUTpUHE B 3T JHU. OHU NOCIIEN0BAIN MOEMY COBETY.

— Hy, 4T0, Bugenu aBuraresb? — COPOCHII 5.

— Her, — orBeTHIIM MHE CKOH(]YXeHHO. — Ero He BUHO: IPUKPBIT ra3eToi. ..

3aKOH COXpaHEHHUs YPHEPTUU BHOBb 3aBOEBAJI Y HUX JIOBepHUe U OoJiee y)Ke HE yTpaunuBaj €ro.

“3Jamemouxa”

Hemano pycckux nzo0perareneii-caMoydek TpYAWIOCh Ha/l pa3pelieHueM 3aMaHuYuBON MpoOIeMBbl
“eynoro nsurarens’. OnuH U3 HUX, KpecThIHUH-cuONpsik Anekcanip lllernos, onucan y M. E. lllex-
puHa B noBecTu “CoBpeMeHHas HIWILIUA~ 1o UMEeHeM “‘MelanuHa [IpezenToBa”. BoT kak paccka3blBaeT
[lenpuH 0 MOCELUIEHUN MacTEPCKOM ITOro n300peTaTens:

“MentanuH [Ipe3eHTOB ObLT YeNIOBEK JIET TPUALATH MSATH, Xy10H, OJeHbIH, ¢ OOJIBIIUMU 33 JyMUH-
BBIMH TJIa3aMH U JJIMHHBIMH BOJIOCAMH, KOTOPBIE MPSIMBIMH MPSASIMU CITyCKaJUCh K miee. 136a Obuia y.
HEro J0CTaTOYHO MPOCTOpHAsl, HO Liesasi MOJIOBHHA ee ObLIa 3aHATa OOJIbIIMM MaxXOBBIM KOJECOM, Tak
4TO Hallle 00LIECTBO ¢ TPYJIOM B Hel pazMectunock. Koneco 6b110 ckBo3HOE, co cnunamu. O60x ero, 10-
BOJILHO OOBEMHCTBIN, CKOJIOUEH OBbLT U3 TECHH, HarojaoOue suKa, BHYTpU KOTOporo Obuia mycrorta. B
ATON-TO MYCTOTE M MOMEMIANICS MEXaHW3M, COCTABISABIIMK cekpeT n3oOperarens. CekpeT, KOHEUHO, He
0COOEHHO MYJpPBIHA, BpOJie MEIIKOB, HAMOJHEHHBIX MECKOM, KOTOPBIM HPEIOCTaBIAIOCH B3aUMHO APYT
npyra ypaBHoBemnBaTh. CKBO3b OJIHY U3 CIUILL ObljIa MpoJieTa Majka, KOTopas yIepKuBaja KoJeco B Co-
CTOSIHUM HEIOJIBUKHOCTH.
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— Caplimany Mbl, 4TO Bbl 3aKOH BEUHOT'O JIBHYKEHMS K IPAKTUKE MPUMEHWIN? — Haval 4.

— He 3Hato, KaK 10JI05KUTh, — OTBETHII OH CKOH(YKXEHHO, — KaXKETCs, CJIOBHO OBI. ..

— MOXHO B3IJIsIHYTh?

— Ilomunyiite! 3a cuactse. ..

OH nmojBen HAC K KOJIeCy, MOToM 00Bel Kpyrom. OKas3anoch, 4To U CIEepeu U €331 — KOJIECO.

— Bepturca?

— JlomkHO OBI, Kaxercs, BepTeTbes. Kanpusures Oyaro. ..

— MoXHO OTHATBH 3an0pKy? — [Ipe3eHTOB BBIHYII MAJIKy — KOJIECO HE LIEIOXHYJIOCH.

— Kanpusutcs! — moBTopuist oH, — Hajio umner narb. OH o0euMH pyKaMu cxXBaTHJICS 3a 0001, He-
CKOJIBKO pa3 MOBEPHYJ €ro BBEPX M BHU3 U, HAKOHEL, C CHJION packaydan U IIyCTHJI, — KOJIECO 3aBEpTe-
nock. Heckonbko 000pOTOB OHO CAETaN0 AOBOJBHO OBICTPO U MJIABHO, — -CHBIIIHO OBLIO, OHAKO XK, KaK
BHYTpU 000/1a MEIIKHU C TIECKOM TO HAIMPArOT Ha NMEPEropoKH, TO OTBAJIMBAIOTCS OT HUX; IOTOM HAyallo
BEPTETHCSI TULIE, TULIE; TOCIIBIIIAJICS TPECK, CKPUIL, U. HAKOHELL, KOJIECO COBCEM OCTAaHOBUJIOCK.

— 3anenouka, ctano ObITh, — CKOH(YXKEHHO 00BSICHWI U300peTaTesb U OISATh HANPSATCs U pa3mMaxall
KoJieco. Ho BO BTOpoO# pa3 MOBTOPHUIIOCH TO K€ CaMOE.

— Tpenust, MOXeT ObITh, B pacdeT HE MPUHSIN?

— U tpenue B pacuete 6bu10... YTo Tpenue? He oT Tpenus 310, a Tak... IHO# pa3 cioBHO mopaay-
€T, a IOTOM BJPYT... 3aKalpU3HUYACT, 3ayNnpsMUTCs — U madan. Kabbl Kojieco U3 HACTOSIIEro MaTepua-
7y OBLIIO clieNaHo, a To Tak, 00pe3ku Koi-kakue”.

KoHeuHo, €10 TyT He B “3allenouke” ¥ HE B “HACTOSAILIEM MaTepuale”, a B CIOKHOCTH OCHOBHOM
unen Mexannsma. Kojeco HeMHOro BepTenoch OT “umrnera’ (TOJYKa), KOTOPBIN JaH Obul eMy M300peTa-
TeJIeM, HO HEM30eKHO JIOJDKHO OBUIO OCTaHOBMUTBCS, KOT/Ia COOOIIEHHAs! U3BHE YHEPrUsl UCTOIIMIACH Ha
IIPEOI0JIEHUE TPEHMUSL.

AKkymyasTop Ypumuena

Hackonpko Jierko BOacte B OHIMOKY, €CIM O “BEYHOM” JBMKEHUHM CYAUTH TOJIBKO IO BHELIHEMY
BUJTY, TOKA3bIBaJl TaK HA3bIBAEMbIN aKKyMYJIATOP MeXaHW4deckoi sHepruu Y pumuesa. Kypckuii nzobpe-
tatens A. I'. Yumies co3nan HOBBIM THI BETPOCHIIOBON CTAaHLUH C JEMIEBBIM “HHEPIUOHHBIM™ aKKy-
MYJISITOPOM, YCTPOEHHBIM 10 TUIY MaxoBoro kosieca. B 1920 r. Y¢umiessim nocrpoeHa Obuia MoJeIb
€ro aKKyMyJIsITOpa B BUJIE JUCKA, BPALLAIOLIETOCs Ha BEPTUKAIBHON OCH C IAPUKOBBIM NOALIMITHUKOM, B
KOXKyXe, U3 KOTOPOTo BbIKauaH Bo3ayX. bynyuu pasornan 1o 20000 060poTOB B MUHYTY, AUCK COXPAHSIT
BpallleHHe B T€UCHME IMATHAAUATH CyTOK! 7111 Ha Baj Takoro QUCKa, LEJIBIMU JAHSAMHU BpalllaroIiuics
0e3 MpHUTOKA PHEPTUU M3BHE, MOBEPXHOCTHBIA HAOIIOAATENh MOT 3aKJIIOUUTh, YTO MEPE] HUM peaabHOe
OCYILIECTBIICHUE BEYHOTO ABM)KECHHUSL.

“Yyno u He 4yao”

be3nazexxHast moroHs 3a “Be4HbIM’ JIBUTATEJIEM MHOTHX JIIOJIEH clienajna riy0oKo HeCUaCTHBIMU. S
3HaJ paboyero, TPAaTHBILETO BCE CBOM 3apabOTKH M COEpEKEHHsI Ha U3rOTOBJIEHHE MOJIENU “BEYHOro”
JBUTATENs U JOLIEAIIETO BCIEACTBUE 3TOTO 10 MOJIHOM HUIIEeThl. OH cienaics *KepTBOM CBOEHM HeoCyllle-
ctBuMoil uneu. Ilomyonerslii, Bceraa rojloAHbIN, OH IPOCHI y BCEX 1aTh €MY CPEACTBA VISl IOCTPOUKH
“OKOHYATENBbHOM MO/IeNn”, KOTOpas yxe “HempeMeHHO OyzAeT aBurarbes’. I pycTHO ObLIO CO3HABATh, YTO
ATOT YEJIOBEK MOABEPrajcs JUIICHUSAM €AUHCTBEHHO JIMIIb BCIEACTBUE IUIOXOIO 3HAHUS JIEMEHTapHbIX
OCHOB (PM3UKH.

JIro00MBITHO, YTO €CIM MOMCKU “BEYHOTr0” JBUIaTeNs BCErJa OKa3blBAJIUCHh OECIUIOJHBIMH, TO, Ha-
POTHB, INTyOOKOE MOHUMAHUE €r0 HEBO3MOXKHOCTH MPUBOIMIIO HEPEIKO K IIOAOTBOPHBIM OTKPBITHUSIM.

[IpexkpacHbIM IPUMEPOM MOXKET CIYKUTh TOT CIIOCO0, ¢ MOMOIIBIO KOTOporo CTeBHH, 3aMeYaTeNb-
HBIN roJiIaHACKUK ydeHbl KoHIa XVI u kadana XVII Beka, OTKpbUI 3aKOH PaBHOBECHS CUJI HAa HAKJIOH-
HOM IUIOCKOCTU. DTOT MaTeMaTHK 3aCiIy’KUBAET ropa3io OoJbIIel U3BECTHOCTH, HEXKENH Ta, Kakas BbIMa-
Ja Ha €ro JOJII0, IOTOMY YTO OH CJZieJall MHOTO BaXXHBIX OTKPBITHI, KOTOPBIMU MBI TENEPh IOCTOSHHO
HOJIb3yeMCsl: U300pes JecaTUYHbIe IpoOU, BBEN B anredpy ynorpebiieHue mokasaTeneil, OTKpbLI THAPO-
CTaTHUYECKNI 3aKOH, BIIOCIIEACTBUM BHOBb OTKPBITHIN [lackanem.

3aKOH paBHOBECHs CHUJI HA HAKJIIOHHOM IUIOCKOCTH OH OTKpPBUI, HE ONMPAsACh Ha MPABUIIO Napajuie-
Jorpamma Cujl, €IMHCTBEHHO JIMIIb C TIOMOIIBIO YepTexka, KOTOPbIH 31eck BocnpousBeneH (puc. 47). Ue-
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pe3 TpEXTPaHHYI0 NIPU3MY NIEPEKUHYTA LIENb U3 14 0MHAKOBBIX 1apoB. YTO MPOU30MAET ¢ 3TOM 1eNblo?
HwxHss yacTp, cBUCaONIas TUPISHAOHN, ypaBHOBEIIUBAETCA cama coOoil. Ho ocranbHblie 1BE 4acTH LEeNH
— YPaBHOBEIIUBAIOT JIM Apyr Apyra? MHeIMM ca0BaMu: IIpaBble /1Ba I1apa YPaBHOBEIIMBAIOTCSA JIA JIEBBI-
Mu 4eThipbMsi? KoHeuHo, 1a, — mHaue 1enb cama coboil Be4Ho Oexkamna Obl cripaBa HalleBO, IOTOMY UTO Ha
MECTO COCKOJIb3HYBIIMX LIAPOB BCSIKHM pa3 MOMEIANNCh Obl APYrHe U paBHOBECHE HUKOTA Obl HE BOC-
craHaBiIuBasock. Ho Tak Kak MbI 3HaeM, YTO LEMb, IEPEKUHYTas yKa3aHHbIM 00pa3oM, BOBCE HE JIBUXKET-
cst cama co0o#, TO, OYEBUIHO, JIBA MPABBIX LIapa JECHCTBUTEIbHO YPAaBHOBEIIMBAIOTCS YETHIPbMS JIEBBI-
Mu. [lomyyaercs cI0BHO 4yno: [Ba IIapa TAHYT C TaKOW K€ CWIIOH, KaK U yeTslpe. M3 3TOro MHMUMOro
yyaa CTeBUH BbIBEJ BaXKHBIN 32 KOH MexaHuKku. OH paccyxaan Tak. O6e nenu — v JUIMHHAs ¥ KOPOTKasi —
BECAT PA3IMYHO: OJJHA LIETIb TSKEJEE IPYTOM BO CTOJIBKO K€ Pa3, BO CKOJIBKO pa3 JUIMHHAS IPAHb IPU3MBI
JUIMHHEE KOPOTKOH. OTCIO/1a BBITEKAET, YTO U BOOOIIE JIBA IPy3a, CBI3aHHBIX ITHYPOM, YPABHOBEIIMBAIOT
JpYT Ipyra Ha HaKJIOHHBIX IIJIOCKOCTSIX, €CIIM BECA UX MTPONOPLIMOHANIBHBI JUTMHAM 3TUX IIJIOCKOCTEH.
—

)

Puc. 47. “Uyno u He uyno”.

B gactHOM ciydae, Koraa KOpOTKasl TIIOCKOCTh OTBECHA, MBI MTOJTy4aeM HU3BECTHBIN 3aKOH MEXaHU-
KH: 4TOOBI yAepKaTh T€JI0 Ha HAKIIOHHOW MJIOCKOCTH, HaJI0 ACWCTBOBAThH B HAMIPABJICHUU ITON TIOCKOCTH
CHJIOH, KOTOpasi BO CTOJIBKO Pa3 MEHBIIE Beca Tea, BO CKOJIBKO pa3 JUIMHA IJIOCKOCTU OOJIbIIe ee BhICO-
THIL.

Taxk, UCXOJI1 U3 MBICIIA O HEBO3MOYKHOCTU BEYHOTO JABUTATENSI, CACIAHO OBUIO BaKHOE OTKPBHITHE B
MEXaHUKE.

Eme “Beunnle ABHraTeImn”’

Ha puc. 48 BbI BUANTE TSDKENYIO IENb, EPEKUHYTYIO Yepe3 Kojieca TaK, YTO MpaBas ee MoJOBUHA
IIPH BCSKOM TOJIOKEHUU JOJDKHA OBITH JUTHMHHEE JeBoi. ClenoBaTeNbHO, — pacCyXaal u300peraTeb, —
OHa J0JDKHa HCpCBeIHI/IBaTB nu 6CSOCTaHOBO‘-IHO naaatb BHHU3, HpI/IBOI[H B IBUXXCHHUC BECh MCXAHU3M. TaK
711 3107

Puc. 48. Beunslii 11 5TO IBUTATENb?

Koneuno, ner. Mbl ceifuac BHENHU, UYTO TsDKeJNas 1EMb MOXKET ypaBHOBELIMBATHCS JIETKOM, €Cliv
CWJIBbI YBJIEKAIOT UX MO/ pa3HbIMU yriiamu. B paccMarpuBaeMoMm MexaHU3Me JieBasl LIENb HATSIHyTa OTBEC-
HO, TIpaBasi K€ pacroJiokeHa HAaKJIOHHO, a TOTOMY OHa, XOTS U TSDKEJIEe, BCE YK€ HE MEPETATUBACT JIEBYIO.
OxugaemMoro “Be4HOr0” ABUKEHUS 3/1€Ch MOIYUUTHCS HE MOXKET.
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[Toxkanmyii, ocTpoyMHee BCeX MOCTYIIII HEKH H300peTaTeNb “BEUHOTO” ABUTATEINs, TOKA3bIBABIINI
CBO€ M300peTeHHE B LIECTUIECATHIX roJiax mpouutoro crojerus Ha Ilapmxkckoil BbicTaBke. JlBurarenb
COCTOST U3 OOJIBLIOTO KOJIeca C MEepPeKaThIBABIIMMUCS B HEM IIapaMu, IPUYEM H300peTaTelib yTBEepKaall,
4YTO HUKOMY HE yJacTcs 3aJepkaTh JBUKEHHE Koneca. Ilocernteny onuH 3a IpyruM NbITAIUCh OCTAHO-
BUTH KOJIECO, — HO OHO HEMEJICHHO )K€ BO30OHOBIISUIO BpAIlleHUE, KaK TOJILKO OTHUMAaU pyku. Hukro He
J0TaJIIBAJICS], YTO KOJIECO BPALIAETCS UMEHHO OJaroaapsi CTapaHusM MOCETUTENeH OCTAaHOBUTH €ro; TOJ-
Kas €ro Ha3aJl, OHU TEM CaMbIM 3aBOAMIIM MPYKUHY UCKYCHO CKPBITOTO MEXaHHU3MA. ..

“Beunslii 1Buraresan” spemMen Ilerpa I

CoxpaHunack 0KMBJICHHAs MEepenucka, kotopyro Bes B 1715 — 1722 rr. Ilerp I mo nmoBoxy npuoo-
pereHus B ['epMaHNM BEYHOTO JBUTATEINA, MPUIYMAaHHOTO HEKUM aokTopoM Opdupeycom. M3obpera-
TeNb, NPOCIABUBLINIICSA HA BCIO [ epMaHNI0O CBOUM “‘CaMOJIBMIKYLIMMCS KOJIECOM ™, COIJIallalcs IpoaaTh
[apro ATy MAIIMHY JHIIb 32 OTPOMHYIO CyMMYy. YueHslid 6unbnuorekaps Lllymaxep, nocnannsiii [letpom
Ha 3amaj sl COOMpaHusl PeAKOCTeH, Tak JTOHOCHI Lapio o nputsazanusx Opdupeyca, ¢ KOTOPHIM OH Bell
IIEPETOBOPHI O TOKYIIKE:

“ITocnenusist peub uzoOperarens Oblia: Ha oAHOM cropoHe monoxute 100000 epumkoB [Edumox
(Joachimsthaler) — okosio py6ss.], a Ha IPyroi s NOJ0XKY MALTHHY .

O camoli ke MalIiHe U300peTaTelb, Mo cIoBaM OMOIMOTEKaps, TOBOPUI, YTO OHA “BEpHA €CTh, U
HUKTO K€ OHYIO ITOXYJIUTh MOXET, Pa3B€ U3 3JI0HPAaBUsI, U BECh CBET HAIIOJIHEH 3JIBIMHU JIFOAbMH, KOTOPBIM
BEPUTH BECbMa HEBO3MOXKHO .

B saBape 1725 r. Iletp cobupaics B ['epmanuio, 4TOOb IMYHO OCMOTPETH “BEUHBIN JBUTATEND”, O
KOTOpPOM TaK MHOTO TOBOPUJIM, HO CMEPTh IIOMEIIAJIA LIAPIO BBIIIOJHUTE €TO HAMEPEHHUE.

Kro ke Obu1 3TOT TauHCTBEHHBIN oKTOp Opdupeyc H YTo mpejcTaBisiia coOOOl ero “3sHaTHas Ma-
muHa”? MHe yaanocs pas3blcKaTh CBEJEHHS U O TOM U O APYTroil.

Hacrosimas gamunus Opdupeyca 6su1a becnep. On poauncs B I'epmanuu B 1680 r., u3ydan 6oro-
CJIOBUE, MEIUIINHY, HUBOIUCh W, HAKOHEIl, 3aHsUICS M300peTeHueM “BeyHoro” asuratens. M3 MHOrux
ThICAY TakUX n3o0peraTeneii Oppupeyc — camblil 3HAMEHUTHIA U, OXKAITYH, caMblil yaauiuBbii. J[o KOH-
1a qHel ceoux (ymep B 1745 r.) OH KW B IOBOJILCTBE HA J0XO/IbI, KOTOPBIE MOIy4all, MOKa3bIBasi CBOIO
MalIuHYy.

Ha nmpunaraemom puc. 49, 3aMMCTBOBaHHOM U3 CTapUHHOW KHUTHU, U300paxkeHa mammua Opgupe-
yca, kakoil oHa Obu1a B 1714 r. Bel BunuTe 60b110€ KOJIECO, KOTOpOoe OyATO ObI HE TOJIBKO BPAIIAIOCh
caMmo co0OM, HO ¥ TOJJHUMAJIO IIPU ATOM TSDKEIIbIM TPy3 Ha 3HAUUTENbHYIO BBICOTY.

CrnaBa 0 4ynecHOM M300pETEeHUH, KOTOPOE YUEHBIH JOKTOp MOKa3bIBaJl CHayaua Ha sipMapkax, Obl-
cTpo paszHecinack no I'epmanuu, u Opdupeyc Bckope MproOpesl MOTYIIECTBEHHBIX MOKpoBuTeneil. Mim
3aMHTEPECOBAJICS IMOJILCKUI KOpoib, 3areM janarpad I'eccen-Kaccenbckuit. Ilocnenuuii mpeaocTaBui
n300peTaTesnio CBOM 3aMOK U BCAYECKU UCTIBITHIBAT MAIIKHY.

Tak, B 1717 r., 12 HOAOpsl, ABUTATENb, HAXOAUBIIUICS B YEIMHEHHON KOMHATe, OBbLI MpUBEICH B
JieiicTBUE; 3aTeM KOMHaTa Oblla 3amepTa Ha 3aMOK, OlledyaTaHa U OCTaBJIeHA 10/ OJUTEIbHBIM KapayJioM
JIBYX IpeHajiepoB. UeThlpHaaTh AHEH HUKTO HE CMeN Jake MpUOIMKaThcs K KOMHATe, I71€ Bpallajaoch
TAaUHCTBEHHOE Kouieco. Jlumb 26 HOsIOps meyaTtu ObUIM CHATHI; JIAHATpad CO CBUTOW BOLIEN B MOMEIIIe-
Hue. U uto xe? Koieco Bee emie Bpamaiocs “‘c Heociadbeparomeil ObICTpoToi” ... MalinHy 0CTaHOBUIIH,
TIIATEJILHO OCMOTPENH, 3aTEM OIITh ITyCTUIIM B XOJ. B TeueHune copoka IHEN OMELEHUE CHOBA OCTaBa-
JIOCh 3aleyaTaHHbIM; COPOK CYTOK Kapaylwid y ABeped rpeHanepsl. U xorna 4 suBaps 1718 r. neuatu
ObUIM CHSTBI, SKCIIEPTHAsI KOMUCCHS HAIllJIa KOJIECO B JIBH)KEHUH !
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Puc. 49. Camonsmkyiieecs koneco Opdupeyca, easa He nmpuodpeternoe [letpom 1. (Co crapunHO-
ro PUCYHKA.)

Jlannarpag 1 5TUM He yIOBOJIBCTBOBAJICSA: C/IETaH ObUT TPETUH ONBIT — JIBUTATElb 3ariedyaTad ObLI Ha
LENBIX J1Ba Mecsina. M Bce-Taku 1Mo NCTEUEHUH CPOKA €ro HAILIH JIBHOKYIUMCS !

N3006perarenb MONy4Msl OT BOCXUIICHHOTO JaHArpada opuiMaaibHOe YIOCTOBEPEHHE B TOM, YTO
ero “Be4HbIil nBurarens’ genaer 50 000POTOB B MUHYTY, CocoOeH MOaHATH 16 Kr Ha BbIcOTy 1,5 M, a
TaKXKe MOXET MPHUBOJHUTH B JICHCTBUE Ky3HEUHBIH MEX M TOUMJIBbHBIN cTaHOK. C 3TUM yJOCTOBEpEHHEM
Opdupeyc u crpancrBoBan nmo EBpomne. BeposiTHO, OH mosydan MOPSAOYHBINA TOXOM, €CIHM COTJIAIIaICS
ycrynuth cBoto Manuny Ilerpy I e menee uem 3a 100000 py6inei.

Bectb 0 cTonp n3ymurensHoM n3obperenuu nokropa Opdupeyca ObicTpo paszHecnacsk no Espore,
NPOHUKHYB Jlasieko 3a npenensl ['epmanuu. JJonuia ona u o Ilerpa, cuiibHO 3aMHTEPECOBAB MAJKOTO 10
BCAKHX “XUTPBIX MaxXuH’~ Lapsl.

[Tetp oOGpatun BHMMaHue Ha Kojeco Opdupeyca eme B 1715 1., Bo BpeMsi cBoero npeObIBaHus 32
rpaHuiei, u Toraa sxe nopyuna A. M. OcrepmaHny, W3BECTHOMY JUIIJIOMATy, TO3HAKOMUTBCS C 3TUM HU30-
OpereHueM noOIMKe; MOCIAETHUI BCKOpE MpUCIai MOApOOHBINM TOKIa] O ABUraTese, XoTsd caMoil Malu-
HBI €My He yAajochk BUIETbh. [leTp cobupaics naxke npuriacutb Opdupeyca, Kak BbIIarOIErocs u3oope-
TaTens, K cebe Ha CiIyxOy M MOpPY4ms 3alpocUTh O HEeM MHeHHe XpucrtuaHa Bombga, mzBecTHOro
¢dunocoda Toro Bpemenu (yuuress JIoMoHOCOBA).

Y

Puc. 50. Pa3zobnauenue cekpera koneca Opdupeyca. (Co CTapuHHOTO PUCYHKA.)

3HaAMEHHUTHIN U300peTaTeNb OTOBCIOY TOJydal JIECTHBIC MpeIoKeHus. Bennkue Mupa cero ochi-
MaJH er0 BRBICOKUMH MHJIOCTSIMU; TTO3THI CJIArajiy Okl U TUMHBI B UECTh €r0 4yJIeCHOTO Kojeca. Ho Oblmun
1 HemnoOpoKenaTenu, MOoJ03peBaBIIne 37eCh UCKYCHBIH oOMaH. Haxomunuch cMenpb4aku, KOTOpPHIE OT-
KpbiTO 00BUHsIM Opdupeyca B IUTYTOBCTBE; peaiarainachk npemus B 1000 Mapok ToMy, KTO pa3o0iadyuT
obmaH. B oHOM 13 maMdeToB, HAMUCAHHBIX ¢ OOMUYUTEIHLHON IEJIbI0, MBI HAXOIUM PUCYHOK, BOCTIPO-
U3BeICHHBIN 31ech (puc. 50). TaitHa “BedyHOro nBuraTens’, M0 MHEHHUIO pa300JaduTess, KpOEeTCs MPOCTO
B TOM, YTO UCKYCHO CIIPSITAHHBIN YEIOBEK TSHET 32 BEPEBKY, HAMOTAaHHYIO, HE3aMETHO ISl HAOII01aTeNs,
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Ha 4acTb OCH KOJIECA, CKPBITYIO B CTOMKE.

ToHKkoe MIYyTOBCTBO OBLJIO PACKPBITO CIIy4alHO TOJBKO MOTOMY, YTO YYEHBIH TOKTOP MOCCOPUICS
CO CBOEH KCHOM U CIIY’>KaHKOU, IOCBSALICHHBIMY B €ro TaiHy. He ciiy4ucs 31010, Mbl, BEpOSATHO, 10 CHX
MOP OCTABAIUCH OBl B HEJOYMEHHH OTHOCHTEIHHO ‘“‘BEUHOTO ABUTATENs , HAJENABIIErO CTOJIBKO IIyMa.
OxkaspiBaeTcs, “BEUHBIM JBUraTeib’ ACHCTBUTEIBHO MPUBOJWICS B ABUKEHUE CHPSITAHHBIMU JIFOJIbMU,
HE3aMETHO JIePraBIIMMH 32 TOHKUI HIHYPOK. DTUMU JIIObMH OBLITH OpaT U300peTaTesst U ero CIyKaHKa.

Pa3zo6naueHHblit n300peTaTens HE CAABAJICS; OH YIIOPHO YTBEPXKAAd 10 CAaMOM CMEpTH, YTO JKeHa U
IpuciIyra JoHecau Ha Hero 1o 3100e. Ho noBepue k Hemy Obwio momopsaHo. Hemapom oH TBepau mo-
cianny Ilerpa, llymaxepy, 0 JIIOJICKOM 3JI0HPaBUU U O TOM, YTO “BECH CBET HAIIOJHEH 3JIbIMH JIFOJbMH,
KOTOPBIM BEPUThH BECbMA HEBO3MOXHO .

Bo Bpemena Iletpa I cnaBwiics B I'epmanuu emie u Apyroil “BeuHbli aBurarens’ — Hekoero ['epr-
Hepa. lllymaxep nucain o6 3toit mamune cienyromee: “I'ocnoauna I'epraepa Perpetuum mobile, koTopoe
a B [Ipe3neHe Buaen, COCTOUT U3 XOJICTA, IECKOM 3aCHIIIAaHHOTO, U B 00pa3e TOYMJIBHOIO KaMHs CHEIaH-
HOM MaIlMHBI, KOTOpasi Ha3aja U BIEpesa cama OT cedsl ABMXKETCS, HO, 110 CJIOBaM T'OCMOJMHA UHBEHTOPA
(u300peTtarens), HE MOKET BechbMa BellMKa cenaTtbes’. be3 COMHEHUs, ¥ 3TOT JBUTaTelb HE JOCTUTAJ
CBOEH LIeJIM U B JIy4lIeM cilly4yae MpeCTaBIIsI COO0M 3aMbICIIOBATHIM MEXaHU3M C UCKYCHO CKPBITBIM, OT-
HIOZb HE “BEYHBIM’ >KUBBIM JBUrateneM. Brnonne npas Obun Llymaxep, korga nucan Ilerpy, uto ¢pan-
I[y3CKHE U aHTJIMHCKHUE YUEHbIE “HU BO UYTO HO‘{I/ITaIOT BCE OHbIE MEpeneTyrn MOOUIIeC M CKa3bIBalOT, YTO
OHOE IIPOTUB IPUHIUIIUEB MaTeMaTI/I‘{eCKI/IX

I'naBa matas. CBOMCTBA ) KUJKOCTEH U T'A30B

3agaya o AByX Ko(eiiHMKAaX

Ilepen Bamu (puc. 51) aBa KoeiiHMKA OJUHAKOBOM LIUPUHBI: OJWH BBICOKUH, APYroil — HU3ZKHM.
Kakoii 3 HUX BMeCTUTEIbHEE?

Puc. 51. B xako# u3 3TuX KO(I)CI/IHI/IKOB MOKHO HAJIUTH OOJIBIIE YKUIKOCTH?

MHorue, BeposITHO, He NOJyMaB, CKaXyT, YTO BBICOKHI KOQEHHUK BMECTUTENIbHEe HU3Koro. Eciu
Obl BBI, OJIHAKO, CTAU JIUTh XHUJKOCTb B BBICOKHH KO(EHHHMK, BBl CMOIJIM Obl HAJIUTH €0 TOJBKO MO
YPOBHS OTBEPCTHUS €r0 HOCHKA — JallbIlle BOJA HAYHET BBUIMBATHCSA. A TaK KaKk OTBEPCTHS HOCUKA y 000-
uX KO(peHHMKOB Ha OJTHOW BBICOTE, TO HU3KHMHA KO(PEHHUK OKa3bIBACTCS CTOJb K€ BMECTUTENILHBIM, KaK U
BBICOKUI C KOPOTKUM HOCHKOM.

3TO M MOHATHO: B KO(pelfHNKEe U B TpyOKe HOCHKA, KaK BO BCSKMX COOOIIAIONIUXCS COCYAAX, KH/I-
KOCTb JIOJDKHA CTOSITh HA OJIMHAKOBOM YPOBHE, HECMOTPS Ha TO, YTO KHJKOCTh B HOCHKE BECHT ropas3zio
MEHBbIIIE, YeM B OCTAJIbHOW 4acTH KodelHuka. Ecian e HOCHK HeJOCTaTOYHO BBICOK, Bbl HUKAK HE HaJbe-
Te Ko(eHHHUK JoBepXy: BoAa OyneT BbUMBaThCs, OOBIYHO HOCHK YCTPAaWBAETCs JaKe BbIIIE KPaeB KO-
¢eitHrka, 4T00bI COCYT MOXKHO OBLIIO HEMHOTO HAKJIOHSTh, HE BBUIMBAS COJEPKHMOTO.

Yero He 3HAIM IPEeBHUE

Kuremn COBPCMCHHOTI'O Puma A0 CUX IOp MNOJB3YKOTCA OCTAaTKaMH BOAOIIPOBOJA, IMOCTPOCHHOI'O
CIIC APCBHUMMU: COJIMIHO BO3BOJUIIN PUMCKHUC pa61>1 BOJOIIPOBOAHBIC COOPYIKCHUA.
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He To mpuxonuTcs cka3aTh O MO3HAHUSAX PUMCKUX HH)KEHEPOB, PYKOBOJMBIINX 3TUMH paboTamu;
OHU SIBHO HEIOCTATOYHO OBUIM 3HAKOMBI C OCHOBAaMH (PM3MKHU. B3risiHuTEe Ha nmpuiiaraeMslid puc. 52, Boc-
IIPOU3BEICHHBIN C KapTUHBI I epMaHcKoro Mysesd B MroHxeHe. Bel BuauTe, 4T0 PUMCKUN BOJOIPOBOL
MIPOKJIAJBIBAJICS. HE B 3€MJI€, a HA/l HEel, Ha BRICOKUX KaMEHHBIX cTosbax. [ gero sto menanock? Passe
HE Tpolle ObUIO MPOKJIaAbIBaTh B 3eMile TPYObI, Kak aenaercs Ttenepb? KoHedHo, mpoine, HO pUMCKUE
MH)KEHEPbl TOr0 BPEMEHU UMENH BeCbMa CMYTHOE IPEJCTaBICHHE O 3aKOHAX COOOIIAIOIINXCS COCYIOB.
Onu omacanuce, 4YT0 B BOJOEMaX, COSAMHEHHBIX OYCHb JJIMHHONW TpyOOM, BOJa HE yCTAaHOBUTCS HA OJHU-
HaKOBOM ypoBHe. Eciu TpyObI pos1oKeHbI B 3eMJIe, clelysd YKJIOHAM IOYBbI, TO B HEKOTOPBIX y4acTKax
BOJIa BeJb JIOJDKHA T€Yb BBEPX, — U BOT PUMIIIHE OOSUIMChH, YTO BOJia BBEpX He moteyer. [loatomy onu
OOBIYHO MPHUAABATH BOJOIPOBOJAHBIM TpyOaM PaBHOMEPHBIM YKJIOH BHM3 Ha BCEM UX IYTH (@ Ui 3TOTO
TpeboBaIOCh HEpPEKOo KOO0 BECTH BOAY B 00X0/1, IMOO BO3BOIUTH BRICOKHE apOUYHbIe OANOPHI). OaHa U3
puMckux TpyO, AkBa Mapuua, umeer B JyiuHy 100 KM, MeX1y TeM Kak HPsSMOE pacCTOSHHE MEXIy ee
KOHILIaMU BJiBO€ MeHblI€e. [10JCOTHN KMIOMETPOB KaMEHHOM KJIAaJIKU MPUILIOCH IPOJIOKUTH U3-32 HE3HA-
HUsI DJIEMEHTAPHOTO 3aKoHa pusuku!

O TOM, YTO XKHUJIKOCTH JaBSAT BHHU3, HA THO COCYy/a, U BOOK, HA CTEHKH, 3HAIOT JJaKe U T€, KTO HUKO-
rna He u3ydan ¢pusuku. Ho 4To OHM 1aBAT U 66epx, MHOTHE JIaXke HE M0103peBatoT. OOBIKHOBEHHOE JTaM-
MIOBOE CTEKJIO TIOMOXET YOEOUThCS, YTO TAaKOE JaBJIEHUE ACUCTBUTENBHO CYyLIeCTBYeT. BrIpexbTe H3
IUIOTHOTO KapTOHA KPY>KOK TaKUX pa3MepoB, YTOObI OH 3aKpbIBaJl OTBEPCTHE JIAMITOBOTO cTekia. [Ipuio-
JKUTE €ro K KpasiM CTEKJIa U TIOTPY3UTE B BOAY, KaK MOKa3aHo Ha pHc. 53. UToObI Kpy>KOK HE OTHalall Ipu
MIOTPYKEHUH, €70 MOKHO IPHUAEPKUBATh HUTKOW, MPOTSAHYTOM 4Ye€pe3 €ro LEHTpP, WU MPOCTO MPUXKAaTh
naynpleM. [lorpy3uB cTekio 10 onpeaeneHHON TITyOUHbI, BBl 3aMETUTE, YTO KPY)KOK XOPOILIO JEPKUTCS U
caMm, He IIPM)KMMAEMbI HU JAaBJIEHUEM NaJblia, HU HATSPKEHUEM HUTKHU: €r0 MOANUpAeT BOJA, HAJIABIIH-
Balollasi Ha HETO CHU3Y BBEPX.

Bl MOkeTe naxke M3MEPUTh BEIUYUHY 3TOrO JaBiieHUs BBepxX. HamuBaliTe OCTOPOXKHO B CTEKIIO
BOJY; KaK TOJIbKO YPOBEHb €€ BHYTPHU CTEKJIa NPUOIU3UTCS K YPOBHIO B COCYJIE, KPYXKOK OTIajaeT. 3Ha-
YHT, JAaBJICHUE BOJIbI HA KPY)KOK CHH3Y YPAaBHOBELINBACTCA AaBJICHHEM HA HETO CBEPXY CTOJI0A BOJbI, BbI-
COTa KOTOPOT'O paBHA INIyOMHE KpYXKKa MoJ BooW. TakoB 3aKOH JAaBICHHS KUKOCTH Ha BCSIKOE MOTPY-
keHHoe Teno. OTcrofa, MEXIy NPOYuM, MPOMCXOIUT U Ta “TOTeps” Beca B JKUIKOCTAX, O KOTOPOH
TOBOPUT 3HAMEHHUTBHIN 3aKOH ApXumena.
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Puc. 54. JlaBnenue kxuKOCTH Ha THO COCY/Ia 3aBUCUT TOJIBKO OT IUIOIIAAN JTHA U OT BBICOTHI YPOB-
Hs )KuaKocTH. Ha prucyHke nmokasaHo, Kak IPOBEPUTH 3TO MPABUIIO.

Hmest HECKONBKO JIAMIIOBBIX CTEKOJ Pa3HOil ()OPMBI, HO C OJJMHAKOBBIMU OTBEPCTHSIMU, BBl CMOXKE-
TE€ MPOBEPHUTH U APYrod 3aKOH, OTHOCSIIMICS K KUAKOCTSAM, & UMEHHO: JIaBJICHUE KHUAKOCTH Ha JHO CO-
CyJia 3aBHUCUT TOJIBKO OT IUIOLIA JHA U BBICOTHI YPOBHSI, OT (DOPMBI e COCyJa OHO COBEPIIECHHO HE 3a-
BucHut. IIpoBepka OyaeT cOCTOSTH B TOM, YTO BBl IPOJENaeTe ONMUCAHHBIM ceiyac OMBIT ¢ pa3HBIMHU
CTEKJIaMH, TIOrpyXast UX Ha OJHY U Ty e TIyOuHy (U1 Yero Hajo MpeaBapUTEIbHO MPUKICHTh K CTEK-
naM OyMa)kKHBIE ITOJIOCKH Ha PaBHOM BBICOTE). Bbl 3ameTHTE, UTO KPY)KOK BCAKUIA pa3 OyJeT oTmagaTh npu
OJIHOM U TOM K€ YPOBHE BOJBI B cTekiax (puc. 54). 3HauuT, AaBIEHUE BOJSHBIX CTOJIOOB Pa3IMYHON
(bOpMBI OTUHAKOBO, €CJIM TOJIBKO OJIMHAKOBHI UX OCHOBaHHE W BbicoTa. OOpaTtuTe BHUMaHHUE HA TO, YTO
3[IeCh BaKHa UMEHHO 8blcOmda, a HE JJIMHA, TIOTOMY YTO JUIMHHBIM HAaKJIOHHBIMA CTOJO JaBUT Ha JTHO CO-
BEPILEHHO TaK K€, KaK 1 KOPOTKUI OTBECHBII CTOJIO OJIMHAKOBOM C HUM BBICOTHI (ITPU PABHBIX TUIOMIAIAX
OCHOBaHUM).

Yro THKETCE?

Ha onHy 4alky BecOB IIOCTaBIEHO BEIPO, A0 KpacB HAIOJHEHHOE BOoxoM. Ha npyryro — TouHo Ta-
KO€ JK€ BEJIPO, TOXKE IOJHOE 10 KpaeB, HO B HEM ILIaBaeT Kycok JepeBa (puc. 55). Kakoe Begpo nepers-
HeT?

S mpoGoBat 3aaBaTh 3Ty 3aJa4y pa3HbIM JHMIIAM U MOJIy4aj pa3HOpeuHrBbie OTBETH. OHU OTBEYa-
JIM, YTO JOJDKHO IEPETSHYTh TO BEIPO, B KOTOPOM IUIABAaeT AEPEBO, IOTOMY YTO “KPOME BOJBI, B BEAPE
ecTh elle u aepeBo’’. JIpyrue — uto, Ha060POT, NEPETSIHET MEPBOE BEAPO, “TaK Kak BOJA TsKelee Jaepe-
Ba”.

Ho Hu To, HU Apyroe He BepHO: 00a Beapa UMEIOT OJIMHAKOBLIN 6ec. Bo BTopoMm Benpe, mpasna, Bo-
JIbl MEHbIIIE, HEXENU B TIEpBOM, TOTOMY YTO IUIABAOLINI KYCOK JIepeBa BBITECHSIET HEKOTOPBIN ee 00beM.
Ho, no 3akoHy IuiaBaHuUs, BCSKOE nnasaroujee TEIO BBITECHAET CBOEH IOTPYKEHHOW 4YacTbl0 POBHO
cmonvko JHcuokocmu (10 BECY), CKOIbKO 6ecum 6ce 3mo meno. BoT mouemy Bechl U JOIKHBI OCTaBaThCs B
PaBHOBECHH.

Puc. 55. O6a Begpa oMHAKOBBI M HAIMOJHEHBI BOJIOW O KpaeB; B OJHOM IUIaBAET KYCOK JEpeBa.
Kortopoe nepetsiner?

Pemute Teneps qpyryro 3amady. Sl cTaBiito Ha BECHI CTaKaH C BOJOH M psioM Kiany rupeky. Korna
BECHI ypagHoGeu el TUPSIMUA HA YalllKe, 51 POHSI0 THPBKY B CTakaH ¢ BoJol. YTo caenaercs ¢ Becamu?

ITo 3akony Apxumena, THpbKa B BOJIE CTAHOBHUTCS Jierye, 4yeM ObUia BHE BOJbI. MOXKHO, Ka3aJoCh
Obl, 0’KH/1aTh, YTO YaIlIKa BECOB CO CTAKAHOM HOJHUMETCS. MeX1y TeM B ACUCTBUTEILHOCTH BECHI OCTa-
HyTCs B paBHOBecuu. Kak 310 00BsCHUTE?
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I'mppka B cTakaHe BBITECHHUJIA 4acTb BOJbI, KOTOpas OKa3ajach BbIIIE NEPBOHAYAIBLHOIO YPOBHS;
BCJIEJICTBHE 3TOTO YBEIMYMBACTCS AAaBICHHE HAa JTHO COCYyJa, TaK YTO JHO MCHBITHIBAET JOOABOYHYIO CH-
7y, PaBHYO [TOTEPE BeCa TMPHKOM.

EcrecTtBeHHas (popMa KUAKOCTH

MpbI TPUBBIKIN yMaTh, YTO JKUIKOCTH HE UMEIOT HUKAKOW cobcmeenHoti (OpMbL. ITO HEBEPHO.
EctectBennast popma BCSAKOHM XUIKOCTH — 1ap. OOBIYHO CHJIA TSHKECTH MEIIAeT JKUJKOCTH MPUHUMATH
3Ty (hopMy, U JKHIKOCTh JIMOO pacTEeKaeTCsl TOHKUM CIIOEM, €CITU pa3iiuTta 0e3 cocyna, oo ke MpuHuMa-
eT ¢popMy cocya, eciii HanuTa B Hero. Haxoascy BHYTpU JpyTroi KUIKOCTH TaKOTO KE€ yAEIbHOTO Beca,
JKUJKOCTh 110 3aKOHY ApxuMena “Tepser”’ CBOW BEC: OHA CIIOBHO HMYErO HE BECUT, TSDKECTh Ha HeEe He
JNEUCTBYET — U TOTJA KUJIKOCTh MPUHUMAET CBOIO €CTECTBEHHYIO, IIAPO0Opa3HYIO (hopMmy.

[IpoBaHCKO€ Maclio MiaBaeT B BOJE, HO TOHET B cupTe. MOXHO MO3TOMY HPUTOTOBUTH TAKYIO
CMECH M3 BOJIbI M CIIUPTA, B KOTOPOU MAclio HE TOHET U HE BCIUIbIBaeT. BBens B 3Ty cMeCh HEMHOTO Maciia
MOCPEJICTBOM MITIPHUIIA, Mbl YBUAUM CTPAHHYIO BEIIb: MAcjo coOMpaeTcs B OOJBIIYIO KPYIIIYIO KAIUTIO,
KOTOpasi He BILILIBACT M HE TOHET, & BUCUT HEMOABMKHO [UTOOBI popMa 11apa He Ka3anach UCKaKEHHOM,
HY)KHO TPOU3BOJUTH OIBIT B COCYJE C IUIOCKUMHU CTCHKaMU (WM B COCY/E JTH000¥ (POpPMBI, HO MOCTAB-
JICHHOM BHYTPH HarOJHEHHOTO BOJON cOcy/la C TUIOCKUMU CTeHKaMHu )] (puc. 56).

Puc. 56. Macino BHyTpH cocyna ¢ pa3
He BeruibiBaeT (omnbIT [1naro).
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aBJICHHBIM CITUPTOM COOMpPAETCS B IIAp, KOTOPHIM HE TOHET U
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Puc. 57. Ecau MacnsHblii map B cupTe OBICTPO BpallaTh MpU MOMOIIM BOTKHYTOTO B HETO CTep-

KEHbKA, OT I1apa OTAEIAETCS KOJIBLIO.

OmnbIT HAZO MPOJENIBIBATh TEPIEINBO U OCTOPOKHO, MHAYE MOIYYUTCS HE OAHA OOJbIIast Karuisd, a
HECKOJIBKO IapUKOB NoMeHbIle. Ho 1 B TakOM BHJIE OTBIT 1OCTaTOYHO UHTEPECEH.

Ot0, 0/1HaKO, eule He Bce. [IpomycTuB uepes3 HEHTp KUIKOr0 MACIsSHOTO 1Iapa JUIMHHBIN JEpEBsH-
HBIM CTEP)KEHEK WJIN IPOBOJIOKY, BpallaloT uxX. MacisHbIi map NpUHUMAET y4acTHE B 3TOM BpALLEHUHU.
(OmpIT ynaercs Jydiie, €Clid HACAJUTh HA OCh HEOOJBIIOW CMOUYEHHBIH MaclIOM KapTOHHBIA KPYXKOUYEK,
KOTOPBII Bech OCTaBajcs Obl BHYTpH miapa.) Ilog BiusHueM BpallieHus map HAYMHAST CHavajla CIUTIOIIU-
BaThCs, @ 3aTE€M 4epe3 HECKOJIbKO CEKYH] OTHeNsieT OT ceds Koublo (puc. 57). Pa3peiBasce Ha yactu,
KOJIBLIO 9TO 00pa3yeT He OecopMeHHbIE KYCKH, @ HOBBIE IIapOOOpa3Hble KaIlld, KOTOPBIE MPOJAO0DKAIOT
KPYKUTBCS OKOJIO LIEHTPAJIHOTO 11apa.

Puc. 58. Ynpouenue onsita [lnaro.

BriepBble 3TOT MOYYHTENBHBIM ONBIT Ipou3Ben Oenbruiickuii ¢pusuk Ilnato. 3xech omMcaH OMBIT
IInaTo B ero kinaccuyeckoM Buze. ['opasnio jierde u He MEHEe MOYYUTENIBHO IPOU3BECTH €0 B MHOM BUJIE.
ManeHbKHUi CTakaH CIIOJIACKUBAIOT BOJOH, HAMOJHAIOT MIPOBAHCKUM MaciiOM M CTaBST Ha THO OOJIBIIOTO
CTaKaHa; B MMOCJIEJHUI HAMBAIOT OCTOPOXKHO CTOJIBKO CIUPTA, YTOOBI MaJIEHbKUI CTakaH ObLT BeCh B HE-
ro MOTpyKeH. 3aTeM MO CTEHKE OOJIBIIOro CTaKaHa U3 JI0)KEYKH OCTOPOIKHO JIOJIMBAIOT TIOHEMHOTY BOJY.
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IToBepXHOCTH Maca B MaJI€HbKOM CTaKaHE CTAHOBUTCS BBIITYKJIOW; BBIITYKJIOCTb ITIOCTENIEHHO BO3PAcTacT
U TIPY JOCTATOYHOM KOJIMYECTBE MOJIUTON BOJBI MMOJHUMACTCS U3 CTaKaHa, 00pa3ys Iap J0BOJILHO 3Ha-
YUTEIBHBIX Pa3MEPOB, BUCAIINNA BHYTPH CMECH CIIUPTA U BOABI (puc. 58).

3a HEMMEHHEM CIIMPTAa MOXKHO IPOAENAaTh 3TOT ONBIT C aHWIMHOM — JKHUJKOCTBIO, KOTOpasl IpHU
OOBIKHOBEHHOH TemIieparype Tspkenee Boabl, a mpu 75 — 85 °C nerue ee. HarpeBast Boy, MBI MOXKEM,
CIIeZIOBATENIbHO, 3aCTaBUTh AHWUJIMH IJIaBaTh BHYTPH HEe, IPUYEM OH IMpUHUMAET (popmy OOJIBIION II1apo-
oOpa3Hoil kamu. Ilpu KOMHATHOI TemmepaType Karisi aHWIMHA YPaBHOBEIIHMBACTCS B PAacCTBOPE COJHU
[U3 apyrux sxuakocteil ynoOeH OpTOTOIYHIUH — TEMHO-KpAcHAas *KHJKOCTb; IpU 24° OHA UMEET TaKylo
K€ IUIOTHOCTh, KaK U COJIEHAs BOJA, B KOTOPYIO U IOTPYKatOT OPTOTOJIYHUIUH].

ITouemy npo0b kpyraas?

Ceituac MBI TOBOPHJIM O TOM, YTO BCSIKasi )KUAKOCTb, OCBOOOXKAEHHAsI OT JEUCTBUS TSDKECTH, MPH-
HUMAaeT CBOIO €CTECTBEHHYIO (hopMy — mapoobpasHyro. Eciau BCcmoMHHMTE CKa3aHHOE paHbIIe O HEBECO-
MOCTHU MAJAlOLIEro Tejla M MpUMETe B pacyueT, YTO B CaMOM Hadyaje MaJeHUs MOXKHO NpeHeOpeub HU-
YTOXKHBIM COIIPOTUBIIEHUEM BO31yXa [/[0K1eBble Kaluli OIIyCKAaOTCsl YCKOPEHHO TOJIBKO B CaMOM Hauajie
NAJICHUSI; Y’KE€ IPUMEPHO KO BTOPO IIOJIOBUHE NIEPBOM CEKYH/bI I1aJICHNS YCTAHABIIUBAETCS PABHOMEPHOE
JIBUKEHUE: BCE KAIUIM, YPABHOBEUIMBAECTCSI CUJION CONPOTUBIIEHMS BO3/yXa, KOTOpas BO3pacTaer ¢ poc-
TOM CKOPOCTH KaluIW.], TO cooOpa3uTe, YTO MaJAIOIINE MOPLUH KUJKOCTH TAKXKe JOJDKHBI TPUHUMATD
¢dopmy mapos. U neiicTBUTENBHO, AAAONINE KATUIH JOXK/ UMEIOT (hopMy IIapuKOB. JIpOOMHKH — HE YTO
MHOE, KaK 3aCTHIBIINE KaIlJId PACIUIaBIEHHOTO CBUHIIA, KOTOPBINA MPHU 3aBOJACKOM CHOCO0E M3rOTOBICHUS
3aCTaBJIAIOT MAJaTh KAIUISIMU C OOJBIION BBICOTHI B XOJIOJHYIO BOJY: TaM OHHM 3aTBEPIEBAIOT B (opme
COBEPUICHHO MPaBUJIbHBIX IAPHKOB.

Puc. 59. bamas npoGonuTeitHOTO 3aBOA.

Tak otnuras 1poOb Ha3bIBaeTcs “OalleHHON”’, TOTOMY YTO MPU OTIMBKE €€ 3aCTaBIAIOT MaJaTh C
BEPXYILKHU BBICOKOW “npobonuteiiHon” 6amrHu (puc. 59). bamuu npobonuTeitHOro 3aBojia — MeTayuIHye-
CKOM KOHCTPYKLIMHU M JOCTUTAIOT B BBICOTY 45 M; B cCaMOIl BEpXHEN YacTH pacloJjiaraercs JMTEHHOe Mo-
MEIIIEHHUE C MIaBMIIbHBIMU KOTJIAMH, BHU3Y — 0ak ¢ BoAoi. OTiuras ApoOb MOUIEKHT €lle COPTUPOBKE U
ornenke. Kams pacriaBieHHOTO CBHHIIA 3aCTHIBAeT B JPOOMHKY €lle BO BpeMs MajeHus; 0ak ¢ BOJOH
HYXXEH JIMIIb U TOTO, YTOObI CMATYUTH yAap IPOOMHKH MpPU MAJCHUU M NPEIOTBPATUTh UCKAKEHUE €€
mapoo6pazHoit ¢popmbl. ([pobp nuamerpom OGosbie 6 MM, Tak HazblBaeMas KapTeyb, M3TOTOBIISIETCS
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MHaue: BBIPYOKOW M3 MPOBOJIOKH KYCOUYKOB, TOTOM OOKaThIBAEMBIX. )
“be3noHHLINA” 00KAaJI

Bo1 Hami Bosibl B 60kan 1o kpaeB. OH monoH. Bo3ne 6okana nexat OynaBku. MoxeT ObITh, IS
OJTHOU-/IBYX OyNaBoOK ellle Haiercss mecto B Ookaine? [TompoOyiite.

Puc. 60. ITopa3zuTenbHbIi ONBIT ¢ OylaBKaMu B O0KaIe BOJIBL

Haunute Opocatb OynaBku M cuuTaiite ux. bpocaTb HaJjO OCMOTPUTENBHO: OEPEKHO MOTPYKANTE
OCTpHE B BOJY U 3aTE€M OCTOPOXKHO BBIMyCKaiiTe OyJIaBKy U3 pyKH, 03 TOJIUKA WIM JIaBJIECHUS, YTOOBI CO-
TpsiCEHUEM He paciuieckath Bojbl. OnHa, 1Be, Tpu OyJaaBKM YHald Ha THO — YPOBEHb BOJBI OCTANICS HE-
U3MEHHBIM. [lecsThb, ABaaAaTh, TPUALATE OyIaBOK. .. JKHIKOCTh He BhUIMBAETCs. [IAThaecsT, mecTbaecsT,
cembiecsrt... Llenast coTHs OyIaBOK JIeXKUT HA JHE, a BoJla U3 OOKala Bce eie He BeimuBaeTcs (puc. 60).

He TosibkO He BBUIMBAETCS, HO JaK€ U HE MOJHIACH CKOJIBKO-HHOYIb 3aMETHBIM 00pa3oM Haj
kpasimu. [Iponormkaiite 106aBisaTh OynaBku. Bropas, TpeThs, ueTBepTast COTHS OyJaBOK OUyTHIIACh B CO-
CyJle — M HU OJIHA KaIljIsl He epeuiiach yepe3 Kpaii; Ho Terephb yxKe BHIHO, KaK OBEPXHOCTh BOABI B3/Y-
Jach, BO3BBILIAACH HEMHOI'O HaJ KpasiMu Ookana. B 3ToM B3ayTum BCs pasrajika HETIOHSATHOTO SIBICHMS.
Bopa Mano cmaumBaeT CTEKJI0, €CId OHO XOTSI HEMHOTO 3arpsi3HEHO KHPOM; Kpas ke Ookasia — Kak U BCsS
ynotpebisiemMas HAaMU MOCyAa — HEM30E€KHO MOKPBIBACTCS CIEaMH JKHpa OT NMPUKOCHOBEHHUS MAJbLIEB.
He cmauuBas kpaeB, BoJa, BeITeCHsieMasi OyinaBkamMu u3 Ookana, oOpa3yeT BBIIYKIOCTh. B3nyrue HesHa-
YUTEIBHO Ha IJI1a3, HO €CJIM JaauTe ceOe TPy BBIYUCIUTh 00beM OJIHOW OyJIaBKM U CPaBHUTE €ro ¢ 00be-
MOM TOM BBIMYKJIOCTH, KOTOpas CJIerka B31yJ1ach HaJ KpasMu OOKaja, Bbl yOeIUuTeCh, YTO MEPBbIi 00beM
B COTHH pa3 MEHbIIIE BTOPOTO, M OTTOrO B “NOJHOM” OOKaje MOXET HAMTHCh MECTO eIlle /I HECKOIbKUX
coTeH OynaBok. Yem mmpe mocyna, TeMm Oouibliie OyJaBOK OHAa CIOCOOHA BMECTHUTh, MOTOMY YTO TEM
Oosbie 00BEM B3AYTHS.

CnenaeM a7 SICHOCTH TPUMEPHBIN mozacyeT. J{iarHa OynaBKu — OKOJIO 25 MM, TOJIIUHA €€ — MOJI-
muwmumerpa. O0beM Takoro IMJIMHApPA HETPYJHO BBIYUCIUTH MO HU3BECTHON (opmyse reomeTpuu
(p*d2*h/4), on paBeH 5 ky0. MM. BMecTe ¢ ronoBKoi 00beM OyIIaBKU HE MPEBHIIIAeT 5,5 Ky0. MM.

Teneps noacuntaeM 00beM BOASHOTO CJ0s, BO3BBIIAIONIETOCs HaJl KpasMu Ookana. uamerp 60-
kana 9 cM = 90 mM. IInomane Takoro kpyra pasHa okoiio 6400 kB. Mm. CuuTas, 4TO TOJIHUHA NOIHSBIIE-
rocs cjost Tosbko 1 MM, umeem Jutst ero oovema 6400 ky6. MM; 310 GoJbiie o0bema OynaBku B 1200 pas.
Jpyrumu cioBaMu, “TIIONHBIN~ GOKajl BOJBI MOKET MPHUHATH €lle CBbIIE Thicsiun OynaBok! W neiicTBu-
TEJIbHO, OCTOPOKHO OIMyCKasi OyJIaBKH, MOKHO MOTPY3UTh UX IENYIO ThICAYY, TaK 4TO JUJIs IJ1a3 OHU CIJIOB-
HO 3aliMyT Bech cocyl U OyIyT Jaxke BBICTYNATh HaJl €ro KpasMu, a BoJa BCEe-TaKu elie He OyleT BbUIU-
BaThCSL.

JIro0onbITHAsA 0COOCHHOCTH KEPOCHHA

KOMy MMpUXOoAnUJIOCh UMCTh ACJIO C KepOCHHOBOﬁ HaMHOﬁ, TOT, BCPOSATHO, 3HAKOM C NOCAAHBIMHU HEC-
OXHNIAaHHOCTSAMU, 06YCJ'IOBJ'ICHHLIMI/I OJHOH 0COOCHHOCTBHIO KCPOCHHA. BrI HanonHseTEe pe3€pByap, BbITU-
pacTe €ro CHapy k1 J0CyXad, a UCpe3 4aC HAXOJUTC €TI0 CHOBA MOKPBIM.

ﬂeno B TOM, YTO Bbl HCAJOCTATOYHO IIJIOTHO 3aBUHTUJIU I'OPCIIKY U KEPOCUH, CTPEMACH PACTCUYbCA 110
CTCKIIY, BBIIIOJI3 Ha HAPYKXHYIO INOBCPXHOCTH PE3CpBYyapa. Ecnu xenaere OorpaJuThb cebs oT HOI[06HLIX
“CIOpHpH?»OB”, BbI IOJKHBI BO3MOKHO IINIOTHEC 3aBUHYUBATH T'OPCIIKY.

OTta MOJIBYy4CCTh KCPOCHHA BECbMa HCIIPUATHBIM o6pa30M OIyHACTCA Ha Cyaax, MallIMHbI KOTOPBIX
HOTpC6J’I}IIOT KEpOCHH (I/IJ'II/I HC(I)TB). Ha HO,Z[O6HLIX Cyldax, €CJIn HC IMPUHATBI MCPBI, MOJIOKUTCIBHO HC-
BO3MOJKHO TICPCBO3UTb HUKAKHUC TOBAPBI, KPOMC TCX K€ KCPOCHHA WA He(bTI/I, MNOTOMY YTO KHUAKOCTU
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3TH, BBINON3asi U3 OAKOB Yepe3 He3aMETHbIE CKBAXKMHBI, PACTEKAIOTCS HE TOJBKO MO METAIMYECKOW MO-
BEPXHOCTH caMUX 0aKOB, HO MPOHHMKAIOT PEUIMTEIBHO BCIOAY, JTAXKE B OJEKAY MACCAKHPOB, cooOIIast
BCEM IIpeMeTaM CBOM HeucTpeOuMblii 3anax. I1onbITkH GOPOTHCS ¢ ATUM 3J7I0M OCTArOTCS 4acTo Oe3pe-
3YNbTaTHBIMU. AHITIMHCKUNA roMOpUCT J)KepoM He OYeHb MpeyBeInduBal, Korjaa B nosectu “I'poe B of-
HOM JIOJIKE” paccKa3blBall O KEPOCUHE CIIEAYIONIEE:

“S1 me 3Ha1o0 BelecTBa, OoJjiee CIIOCOOHOTO MPOCAYUBATHCS BCIOAY, YeM KepOCHH. MBI JiepKaiu ero
Ha HOCY JIOJIKH, a OH OTTYZA IIPOCOYMIICSA HA APYrOM KOHEL, IIPOIUTAB CBOMM 3allaxoM BCE, UTO IMONaja-
Jock eMy 1o mytd. [IpocaunBasich CKBO3b OOIIMBKY, OH Kamajl B BOJY, HOPTHJ BO3IyX U HE0O, OTPaBIISLI
KU3Hb. FIHOT1a KEpOCHHOBBIN BETEp Ay C 3araja, MHOTa C BOCTOKA, & MHOU pa3 3TO ObLI CEBEPHBIN Ke-
POCHHOBBII BETEp WIIH, MOXKET OBbITh, FOJKHBIN, HO, PUJIETAN JIM OH U3 CHEeXKHOW APKTUKU WUITH 3apOXKIa-
Cs B IIECKax IIyCTbIHU, OH BCErjJa JOCTUIaJl HAC, HACBILIEHHBIN apomMaToM KepocuHa. Ilo Bedepam 3T0
OnaroyxaHue yYHHUTOKAJIO MPENeCTh 3aKara, a Jy4d Mecsla MOJOKHUTEIbHO UCTOYallu KepOCHH... [Ipu-
BS3aB JIOAKY Y MOCTA, Mbl IOIJIY MPOTYJISATHCS 110 TOPOY, HO yXKacHBIN 3amax npecienosan Hac. Kasa-
J0Ch, BeCh Topo Obu1 MM nponuTan”. (Ha camoMm aerne, KOHEYHO, IPONUTAHO OBUIO UM JIMIIb IJ1aThe My-
TEIIECTBEHHUKOB. )

CrnocoOHOCTh KEpOCHHA CMAuMBaTh HAPYKHYIO IOBEPXHOCTh PE3EPBYapOB MOjajIa OBOJ K Hempa-
BUJIBHOMY MHEHUIO, OYJITO KEPOCHH MOXKET IPOHUKATh CKBO3b METAJIIIbl U CTEKJIO.

Komneiika, koTopas B Bojie He TOHeT,

CYIIECTBYET HE TOJIBKO B CKa3Ke, HO U B JEHCTBUTEIBHOCTH. Bl yOeauTech B 3TOM, eciiu mpoje-
JlaeTe HECKOJIBKO JIETKO BBIIIOJHUMBIX ONBITOB. HauHeMm ¢ Gojiee MenKUX MpeaMeToB — ¢ Urojiok. Kaxer-
Cs1 HEBO3MOKHBIM 3aCTaBUTh CTAJIbHYIO Uy IJIaBaTh HA MOBEPXHOCTU BOJBI, @ MEXKJY TEM ITO HE TaK
TpyZAHO crenath. [lonokuTe Ha MOBEPXHOCTH BOJIBI JJOCKYTOK MAaMMpPOCHONW Oymaru, a Ha HEro — COBEp-
IIEHHO CYXYIO Ur'oJIKy. Ternepb 0CcTaeTcsi TOJIBKO OCTOPOKHO YAAIUTh HAMMPOCHYI0 OyMary u3-I1oJ{ UIJIbl.
Jlenaercst 3TO Tak: BOOPY)KMBIIUCH JPYrOd UrJION WM OYJNaBKOM, Clerka MOrpyxaroT Kpas JOCKyTKa B
BOJLY, TOCTENIEHHO MOJX0/Is K CepeInHe; KOTraa JOCKYTOK BeCh HAMOKHET, OH YIaJeT Ha JAHO, UIJIa ke 0y-
JIeT MPOJIOJDKaTh TiaBaTh (puc. 61). [Ipu momoru MarauTa, MoAHOCUMOTO K CTEHKaM CTakaHa Ha ypOBHE
BOJIbI, BBl MOYKETE J1aXK€ YIIPABJIATH JBUKEHUEM JTOM IJ1aBaIOIIEH HAa BOJE UIJIBI.

[Tpu u3BECTHOI CHOPOBKE MOXKHO 0OOMTHCH U 0€3 ManupocHON Oymaru: 3aXBaTUB MIUy HaJlbLAMH
TIOCPEJMHE, YPOHUTE €€ B TOPU3OHTAIILHOM IOJIOKEHUHU C HEOOJIBIION BBICOTHI Ha TOBEPXHOCTH BOJIBL.

nyoneHust Ha Boje (YBeJIMYEHO B 2 pa3a). BHH3Y — crioco0 3acTaBUTh WIITy IJIaBaTh HAa BOJE C MOMOIIBIO
JIOCKyTKa Oymaru.

BMecTo Uribl MOKHO 3aCTaBHUTh IIaBaTh OyJlaBKY (TO M Jpyroe — He TOJIIE 2 MM), JIETKYIO ITYTO-
BUILy, MEJIKHE IJIOCKHE METaIMYecKue npeaMeTsl. HamoBuuBimcs B 3ToM, TONpoOyiTe 3aCTaBUTh IUIa-
BaTh U KOIIEHKY.

[IpynurnHa 1uraBaHus 3TUX METAUIMYECKUX MPEAMETOB Ta, YTO BOJAA IJIOXO CMA4yMBAaEeT METall, I10-
ObIBaBIIMI B HAIIUX pyKax M MOTOMY MOKPBITHIA TOHUANIINM clioeM kupa. OTTOro BOKpYr IUIaBaromei
UTJIBI HA TIOBEPXHOCTH BOJBI 00pa3yeTcsi BAABIEHHOCTh, €€ MOXHO Jaxe BUIETh. [IoBepXHOCTHAS TUIEHKA
JKUJIKOCTHU, CTPEMSACH PACIPSIMUTBCS, OKa3bIBACT JABICHUE BBEPX HA UIJy U TeM nojuep;xxusact ee. [lon-
JIEP’KMBAET Uy TAKXKE U BBITAIKUBAIOIIAS CUJIA KUJKOCTH, COIVIACHO 3aKOHY IUIABAHUS: UIJIA BBITAJIKU-
BaeTCsl CHU3Y C CWJIOW, paBHOW BeCy BBHITECHEHHOH €10 BOJbI. Bcero mpore A0OWThCS MIIaBaHUS WIIBI,
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€CJIM CMa3aThb €€ MAaCJIOM; TaKYIO UITYy MOKHO IIPSAMO KJIACTh HAa MOBEPXHOCTh BOAbI, U OHA HC IMMOTOHCT.
Boaa B pemere

Oxka3pIBaeTcs, YTO ¥ HOCUTH BOJY B PELIeTe BO3MOHO HE TOJIKO B CKaszke. 3HaHUE (PU3HUKU ITOMO-
KET UCIOJHUTh TAKOE€ KJIACCMYECKH HEBO3MOKHOE Aeno. /[y 3Toro Hajgo B3STh IMPOBOJIOYHOE PELIETO
CaHTHMETPOB 15 B MONEPEYHUKE U C HE CIMILKOM MEJIKMMHU siYeKaMU (OKOJIO 1 MM) U OKyHYTb €T0 CETKY
B PACTOIJICHHBIN nmapaduH. 3aTeM BBIHYTH pPelIeTO U3 napaduHa: MPOBOJIOKA OKAXKETCS MOKPBITOW TOH-
KHM clloeM napaduHa, ejBa 3aMEeTHBIM JIJIs TJ1a3.

Pemero ocranoch pemeTroM — B HEM €CTh CKBO3HBIE OTBEPCTHUS, UEPE3 KOTOPbIE CBOOOIHO IIPOXO-
IuT OyliaBKa, — HO TeTepb Bbl MOXKETE, B OyKBaJIbLHOM CMBICJIE CJI0Ba, HOCUTh B HEM BOoAy. B TakoM perre-
T€ YIEpPKUBAETCS JOBOJILHO BBICOKHI CJIOW BOJbI, HE MPOJMBAsACH CKBO3b SUEHKH; HaJ0 TOJBKO OCTO-
PO’KHO HAJIUTh BOAY U 00€perarh peuieTo oT TOJYKOB.

[Touemy e Boga He nposnuBaercs? [loromy uTo, HE cMaunBas napaduH, oHa oOpa3yeT B sSUeHKax
peleTa TOHKHE IUIEHKU, 0OpalleHHbIe BBITYKJIOCTbIO BHU3, KOTOPbIE U YACPKUBAIOT BOAy (pHc. 62).

) S — — — —

Puc. 62. Ilouemy Bojia He BBIJIMBAETCS U3 MapapUHUPOBAHHOTO pelIeTa.

Takoe mapaduHUPOBAHHOE PELIETO MOXHO IMOJIOKUTH Ha BOIY, M OHO OyAeT JepKaTbCs Ha HEH.
3Ha4uT, BO3MOKHO HE TOJBKO HOCUTB BOJlY B PEIIETE, HO U IIaBATh HA HEM.

OTOT MmapajoKCaIbHbBIN OMBIT OOBACHIET Psii OOBIKHOBEHHBIX SIBICHHUH, K KOTOPBIM MBI Yepecuyp
MPUBBIKIIH, YTOOBI 3ayMbIBaThcs 00 ux mpuunHe. CMosieHre 004eK U JI0JI0K, CMa3bIBaHHUE CaJIoM MPOOOK
U BTYJIOK, OKpaIlIMBaHUE MACISTHON KPAacKOW M BOOOIIE TMOKPHITHE MACISIHUCTBIMU BELIECTBAMU BCEX TEX
IIPEAMETOB, KOTOPBIE Mbl XOTUM CJEJIaTh HEIPOHULIAEMBIMHU JJI BOJBI, & TAK)KE U MPOPE3UHUBAHUE TKA-
HEH — BCE 3TO HE YTO MHOE, KaK U3rOTOBJIEHUE PELIETa BpoJie ceifuac onucanHoro. CyTh Jefa u TaM U TyT
OJIHA U Ta ke, TOJIBKO B CIIy4ae C PELICTOM OHA BBICTYIAET B HEOOBIYHOM BHUJIE.

ITena Ha ciayx0e TeXHMKH

OnpIT M1aBaHUs CTAIBHON WUIVIBI U MEJHON MOHETHI HA BOJE UMEET CXOJICTBO C SBJIEHUEM, UCIIOJIb-
3yeMbIM B TOPHOMETAJUTYPIHUECKONW MPOMBIIIJICHHOCTH Ui “‘o0orameHus’ pymd, T. €. s yBEeIHYEHUs
COJIepKAaHUs B HUX IICHHBIX COCTABHBIX yacTed. TeXHuKa 3HaeT MHOTO CIIOCOOOB O0OTraleHus pya; ToT,
KOTOPBII MBI ceifuac MMeeM B BHJly U KOTOPBIM Ha3bIBaeTcs “‘uioTanueil”’, — Haubosee 1eHCTBeHHBINH; OH
YCIIELIHO MPUMEHSETCS IaXKE B TE€X CIy4asiX, KOrAa BCE OCTAJIbHbIE HE JOCTUTAIOT LIENH.

fotisenie Skt Lo

e T R

Puc. 63. Kak mpoucxoaut (roramus.

CymHocTs ¢oTanuu (T. €. BCIUIBIBAHHS) COCTOMT B CIEAyIOIIeM. TOHKO M3MellbYeHHas pyaa 3a-
rpyXaercsi B 4aH C BOJIOW M C MacIsSHUCTBHIMH BEILIECTBAMU, KOTOPBIE CITIOCOOHBI OOBOJIAKUBATH YACTHIIBI
II0JIE3HOTO MUHEpala TOHYAaNIIMMU INIEHKAaMH, HE CMAauMBaeMbIMU BOJI0M. CMECh SDHEPTMUHO NIEPEMELIN-
BAETCs C BO3/IyXOM, 00pa3yss MHOKECTBO MEJIbYaNIINX MYy3bIPbKOB — MeHy. [Ipi 3TOM 4acTHIIBI MOJIE3HO-
ro MUHepasa, 00JIe4YeHHbIE TOHKON MAaCIISIHUCTOW IUIEHKOH, MPHUXOJ B CONMPUKOCHOBEHUE C 000JIOUKOM
BO3/IyLIHOTO Iy3BIPBKH, IPUCTAIOT K HEN U MOBUCAIOT HA MY3bIPbKE, KOTOPBIN U BBIHOCUT UX BBEPX, KaK
BO3/YIIHBIA map B atMochepe moaHumaer rougony (puc. 63). YacTuipsl ke mycTtoil mopoisl, He o0e-
YEHHBIE MACIISTHUCTHIM BEIIECTBOM, HE NMPHUCTAIOT K 000JIOYKE U OCTAIOTCA B KUAKOCTH. Hano 3ameTuts,
YTO BO3JYLIHBIN ITy3BIPEK MEHBI ropa3go OoJiblle Mo 00beMy, HEeXelId MUHEpalbHas YacTUla, U IUIaBy-
4eCTb €ro JOCTAaTOYHA [yl YBJIEUEHUS TBEPIOM KPYIIMHKU BBEPX. B nTOTE YacTUIIbI MOJE3HOT0 MUHEpaIa
IIOYTU BCE OKA3bIBAIOTCS B II€HE, IOKPBIBAIOLIEH KUAKOCTh. [IeHy CHUMAIOT U HaIpaBIISIIOT B JaJbHEH-
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1Iy1o0 00paboTKy — AJIs OJYYEHHUs TaK Ha3bIBAEMOT0 “KOHIIEHTpaTa”, KOTOPBIN B AECATKHU pa3 Ooraue mo-
JIe3HBIM MHHEPAJIOM, HEXEJIU IIepBOHAaYaIbHAasK pya.

Texnuka ¢noraruu pazpaboTaHa Tak THIATEIbHO, YTO HAMISKAIIMM MOJOOPOM HMPUMEIIUBACMBIX
KHUJAKOCTEH MOKHO OTACTUTH KaXKIbIH MMOJIE3HBI MUHEPAJ OT IMYCTOM MOPOABI JIFOOOTO COCTaBa.

K camoii uaee ¢gnoranuu npusena He TEOpUs, a BHUMATEIbHOE HAOMIOICHUE Cy4YaiiHOTO (akTa. B
KOHIIE MPOIIJIOro Beka aMepukaHckas yuutenbHuua (Kappu OBepcoH), cTupas 3arps3HEHHbBIE MACIOM
MEIIKH, B KOTOPBIX XPAHWJICS paHbIe MEIHBIN KoluenaH, oOpaTuja BHUMAHHE HA TO, YTO KPYIMHHKH
KOJTYe/laHa BCILIBIBAIOT C MBUILHON MEHOM. DTO U MOCIYKUJIO TOTYKOM K pa3BUTHIO criocoda (aoTauuu.

MHUMBIH “BeYHBLIH” ABUraTejIb

B kHHTax MHOTa OMHMCHIBAETCS B KQUECTBE HACTOAIIETO “BEYHOTO” ABUTATENs MPUOOP TAKOTO yCT-
poiictBa (puc.64): macno (Wiu BoAa), HATUTOE B COCY/l, TOJHUMACTCS (PUTUIISIMU CHadajda B BEPXHUU CO-
CyI, a OTTyJa APYTUMU (PUTHIISIMU — €IIIe BBIIIE; BEPXHHUI COCYl UMEET jKeNo0 It CTOKa Macia, KOTOpoe
MajaeT Ha JIOMATKH KoJjeca, IPUBOAS €ro Bo BpaimieHue. CTekiiee BHU3 MAcilo CHOBA MOJHUMAETCS MO
buTHIsIM 10 BepxHero cocyaa. Takum oOpa3oM, cTpys Macia, CTeKAroIas 1Mo KeJIOOKY Ha KOJIECO, HA Ha
CEKYH/y HE IPEPHIBACTCS, U KOJIECO BEYHO JIOJKHO HAXOJIUTHCS B JIBHIKEHHH. . .

Ecnu Ob1 aBTOpHI, ONMUCKHIBAIONINE 3Ty BEPTYIIKY, Aalu cebe TPya €e M3rOTOBUTh, OHH, KOHEYHO,
yOenuuck Obl, 4TO HE TOJIBKO KOJECO HE BEPTHUTCS, HO YTO HU OJIHA KAIlsl KUIKOCTH JIake He TomagaeT
B BEpXHHUH cocyn!

Puc. 64. HeocymecTBumas BEpTyILKA.

3TO0 MOXHO cO00pa3uTh, BIPOYEM, U HE MPHUCTYMasi K U3TOTOBJICHUIO BEpTYIIKH. B camom nerne,
nouemMy M300peTaresib TyMaeT, YTO Maclo JOJDKHO CTEKaThb BHU3 C BEpXHEH, 3arHyTOH 4yacTu (puTHIIsA?
KanunnspHoe nputsikeHue, Ipeo10JIeB TSHKECTb, MOIHSIIO )KUIKOCTh BBEPX MO (UTHIIIO; HO BElb Ta JKe
IpUYUHA YAEPKUT KUJKOCTh B TOpax HaMOKIIEro GUTUIIA, He J1aBasi ei kamath ¢ Hero. Ecnu gonmycTHTh,
YTO B BEPXHUU COCYJ HALIE MHUMOM BEPTYLIKHU OT JCHCTBUS KAIWUIAPHBIX CHUJ MOKET NONACTh JKHUJI-
KOCTb, TO HaJl0 Oy/€T MPU3HATh, YTO TE K€ (PUTWIN, KOTOpbIe OyATO OBl TOCTABMIIM €€ CI0Ja, CAMU XKE U
nepeHecnu Obl ee 00paTHO B HYKHHIA.

OTOT MHUMBIN BEUHBII JBUraTeNlb HAIIOMMHAET APYTYHO BOASHYIO MAIIMHY “BEYHOr0” JIBUYKEHUS,
npuayMaHHyto eme B 1575 r. uranbsackum mexanukoMm Crpagoro CrapmmM. Mbl n300paxaeM 371ech
3TOT 3a0aBHBIN MPOEKT (pHcC. 65). ApXuMeI0B BUHT, Bpallasich, IOJHUMAET BOAY B BEpXHUIl Oak, OTKy1a
OHa BBITEKAET U3 JIOTKA CTPYEH, yaapsiomiel B IOMaTKU HAJIMBHOTO KoJjieca (crpaBa BHU3Y). BoasHoe Ko-
Jieco BpalaeT TOUMJIbHBIA CTAaHOK, a OJTHOBPEMEHHO JIBUTAeT, C IOMOIIBIO psijia 3y04aThiX KoJjec, TOT ca-
MBI apXUMeIOB BUHT, KOTOPBIH MOJAHUMAET BOIY B BepXHUi Oak. BUHT Bpamiaer kojeco, a KOJiecO —
BUHT!... Eciii ObI BO3MOKHBI OBUTH TIOJJOOHBIE MEXAaHU3MBI, TO MPOIIE BCEro ObLIO OBl YCTPOUTH TAK: Tie-
PEKHHYTh BEepeBKY uepe3 OJI0K M MPHUBS3aTh K €€ KOHILAM OJJMHAKOBbIE TMPH: KOTJ1a OJJUH I'Py3 OIyCKaJCs
Obl, OH IPUIIOJHUMAJ ObI TEM CaMbIM JIPYroi Ipy3, a TOT, OIMYCKAsICh C 3TOM BBICOTHI, MOJHUMAII ObI TIEp-
BbIX. UeM He “BeuHblii” ABUTATEID?
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Puc. 65. CtapuHHBII POEKT BOASHOTO “BEYHOr0’ IBUTATENS ISl TOUUIHLHOTO KaMHSI.

MeL1bHBIE Iy3bIPH

VYMmeeTe U BbI BBIYBAaTh MBUIbHBIE ITy3bIpH? DTO HE TaK MPOCTO, Kak Kaxercs. M MHe kazanocs,
YTO 37IeCb HUKAKOM CHOPOBKHM HE HYXHO, MIOKa s He YOeIuIcs Ha JIelie, YTO YMEHbE BBIAYBaTh OOJIbIINE U
KpacuBbIe My3bIpU — CBOETO POJIa UCKYCCTBO, Tpedyrolee ynpaxHeHus. Ho CTOUT n 3aHUMaTbCs TaKUM
IIYCTBIM JI€JIOM, KaK BbI{yBAHUE MBUIbHBIX ITy3bIpEi?

B o0mexuTnu oHM MOJB3YIOTCS XYAOH CIaBOii; MO KpaifHe Mepe B pa3roBOpe Mbl BCIIOMHHAEM O
HUX JUI1 He OCOOEHHO JIeCTHBIX ynonobnenuil. CoBceM MHa4Ye CMOTPUT Ha HUX (u3MK. “BoiayiiTe MbuUIb-
HBIM Iy3bIPb, — IUCAJ BEJIMKUN aHIVIMHACKUN yueHblil KenbBUH, — M CMOTpPUTE Ha HETO: BBl MOXKETE 3aHU-
MaThCs BCIO )KHM3Hb €r0 U3yYCHUEM, HE IIepecTaBast U3BJIEKATh U3 HErO YPOKU (U3UKU .

JleiicTBuTENnbHO, BOJIIEOHBIE TIEPENUBBI KPACOK HAa MOBEPXHOCTH TOHUYANIIUX MBUIBHBIX IUIEHOK
JaroT (PU3MKY BOZMOKHOCTh U3MEPUTH JJIMHY CBETOBBIX BOJIH, & UCCIIEIOBAaHHE HATSHDKEHUS 3TUX HEXKHBIX
IUIEHOK [TIOMOT'aeT U3y4aTh 3aKOHbI JEHCTBUS CUJI MEXKJY 4aCTULAMU, — T€X CHJI CLUEIUIEHUs, IPU OTCYT-
CTBHM KOTOPBIX B MHpE HE CYIIECTBOBAJIO Obl HUUETO, KPOME TOHYAMIIIeH MBLIH.

Te HeMHOrue OnbIThl, KOTOPbIE OMMCAHBI HUXKE, HE IIPECIIENAYIOT CTOJIb CEPBE3HBIX 3a/1ad. JTO IIPO-
CTO MHTEPECHOE PA3BJIEUYEHUE, KOTOPOE JIMILb [TO3HAKOMUT HAC ¢ MCKYCCTBOM BBIJlYBAHMSI MBUIbHBIX ITy-
3pipedt. Aurauiickuii pusux Y. boiic B kHure “MblibHBIE TY3bIpU” MOAPOOHO OMMCAN JJIMHHBIA s pa3-
HOOOpa3HBIX OIMBITOB C HUMHU. MIHTEepeCcyIonuXcsi Mbl M OTChUIAEM K 3TON MPEBOCXOTHOM KHUTE, 3/I€Ch JKE
OTIMILIEM JIMILb TPOCTEHILINE OIBITHI.

WX MOXHO MpPOU3BOJUTH C PACTBOPOM IPOCTOTO XO3AHCTBEHHOro MbuIa [TyaneTHele copTa Uit
ATOW LIEJIM MEHEE IMPUIOJHBI|, HO JUISl XKEJNAOIUX Mbl YKaO)KEM Ha YUCTO OJMBKOBOE MM MUHIAIBLHOE
MBIJIO, KOTOpOEe Haubojee MPUroTHO Ui MOJY4YeHUs: KPYIMHBIX U KPacHBBIX MBUIBHBIX MMy3blpeil. Kycox
TaKOIr'0 MbLJIA Pa3BOJAT OCTOPOKHO B UMCTOW XOJIOJHOM BOJIE, IOKA HE MOJYYUTCS JOBOJIBHO I'yCTOM pac-
TBOp. Beero stydnie nosnb30BaThCsl YUCTON JOKIEBOM MM CHETOBOM BOJAOH, a 32 HEMUMEHUEM MX — KHUIIS-
YEeHOH M OXJIaXAeHHOW BoJON. UTOOBI My3bIpH JepKaauch A0iro, [Imaro coperyer npubOaBisTh K MbUIb-
HOMY pactBopy 1/3 rnunepuna (mo oobemy). C HOBEPXHOCTH pacTBOpa YHANSIOT JIOXKKOH MEHY M
My3bIPbKH, a 3aTeM MOTIPYXalT B HEr0 TOHKYIO TJIMHIHYIO TpYOOUKYy, KOHEl KOTOPOi M3HYTPH U U3BHE
BbIMa3aH IIPEIBAPUTEIBHO MBIIOM. JIOCTUTAalOT XOPOLIMX PE3YJIBTaTOB U C MOMOIIBIO COJIOMUHOK, AJIU-
HOW CaHTUMETPOB B JIECATh, KPECTOOOPA3HO PACIICIIICHHBIX HAa KOHIIE.

BeinyBaroT my3bIpb Tak: OKyHYB TPYOKYy B pacTBOp, Aep)ka TPyOKY OTBECHO, TaK, YTOObI Ha KOHIIE
ee 00pa3zoBaslach IUIEHKA HJKOCTH, OCTOPOKHO IYIOT B Hee. Tak Kak Iy3bIpb HAIOJHSAETCS MPH 3TOM
TEIUIBIM BO3JYXOM HAIlMUX JIETKMX, KOTOPBIM JIErde OKpPY)KAIOIIEro KOMHAaTHOTO BO3[yXa, TO BBIIYTBIN
Iy3bIPb TOTYAC K€ TIOJHUMAETCS BBEPX.

Ecnn ynactes cpasy BbIIYTh Iy3bIpb CAHTUMETPOB B 10 nuamMeTpoM, TO pacTBOp IOJEH; B IPOTUB-
HOM CJIy4ae npuOaBIIsAIOT B KUAKOCTh €Ille MblIa 10 T€X MOp, MoKa MOXKHO Oy/eT BbIyBaTh My3bIPU YKa-
3aHHOTO pasMepa. Ho storo ucneitTanus mMano. BeiiyB my3blpb, 0OMakuBaloT Najel B MbUIbHBIM pacTBOp
U CTaparoTcs My3bIpb IPOTKHYTH; €CIIA OH HE JIOMHET, TO MO>KHO IMPUCTYIUTD K OIBITAM; €CIIU K€ MTY3bIPb
HE BBIJICPIKUT — HAJI0 MPUOABUTH €111e HEMHOT'O MbLIA.

[Tpou3BOIUTH OMBITHI HY)KHO MEMJICHHO, OCTOPOXKHO, CIOKOWHO. OcBelleHue I0KHO OBITh 110
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BO3MO>KHOCTH SIPKO€, MHAUE ITy3bIPH HE IOKAXKYT CBOUX Paly’KHBIX MIEPEITHBOB.

BoOT Heck0JIbKO 3aHMMATEIIBHBIX OMBITOB C ITY3BIPSIMHU.

MbinbHolil ny3vipb 60Kpye yeemka. B Tapenky WM Ha MOJHOC HAJIMBAIOT MBIJIBHOTO pacTBOpa Ha-
CTOJIBKO, YTOOBI THO TAPEJIKH OBLIO MOKPHITO CIOEM B 2 — 3 MM; B CepeIMHY KJIaJyT [BETOK HJIM Ba30UKY
Y HaKpBIBAIOT CTEKSIHHON BOPOHKOM. 3aTeM, MEIUIEHHO MOJHUMAas BOPOHKY, IYIOT B €€ Y3KyIo TpyOou-
Ky, — 00pa3yeTcst MbUIbHBIN ITy3BIPh; KOT/IA K€ 3TOT IMY3bIph JOCTUTHET JIOCTATOYHBIX pa3MEpOB, HAKJIO-
HSIOT BOPOHKY, KaK IOKa3aHO Ha pHC. 66, BEICBOOOXKAsh W3-NOJ Hee My3bIphb. Toraa IBETOK OKaXeTcs
JISKAIIMM O TPO3paYyHbIM MOJIYKPYIJIBIM KOJIIIAKOM M3 MBUILHOM IJICHKH, TIEPEINBAIOLICH BCEMHU IIBe-
TaMU Paayry.

BMmecTo 1BeTka MOJKHO B3STh CTaTy3TKY, YBEHYAB €€ T'0JIOBY MBUIBHBIM ITy3bIpbKOM (pHcC. 66). [l
3TOr0 HEOOXOIMMO HpEeABapUTENFHO KAalHYTh Ha TOJIOBY CTATyITKHM HEMHOTO PacTBOpa, a 3aTeM, KOorjaa
O0JIBIIION MY3BIPh YK€ BBIAYT, IPOTKHYTh €T0 U BBIAYTh BHYTPH I1ETO MAJICHbKUH.

Heckonvko nysvipeii Opye 6 dpyee (puc. 66). 113 BOpoHKH, yIOTPeOISHHON ISl OIMCAHHOTO OTIBITA,
BBI/IyBAIOT, KaK U B TOM Clly4ae, OOJIBIION MBIIBHBIN My3bIph. 3aT€M COBEPILIEHHO MOTPY)KAIOT COJIOMHH-
Ky B MBUIBHBIH pacTBOpP TaK, 4YTOOBI TOJILKO KOHYMK €€, KOTOPBIN MPUJIIETCS B3ATh B POT, OCTAJICS CyXUM,
U TIPOCOBBIBAIOT €€ OCTOPOXKHO Yepe3 CTEHKY MEePBOTO Iy3bIps 0 LIEHTPA; MEAJICHHO BBITATHBAS 3aTEM
COJIOMHUHKY 00paTHO, HE JIOBOJS €€, OJJHAKO J0 Kpasi, BHIAYBAIOT BTOPOM My3bIpb, 3aKJIIOYCHHBIN B mep-
BOM, B HEM — TPETHUH, YETBEPTHIN U T. 1.

bl

Puc. 66. OnbITEl ¢ MBUIBHBIMH IY3bIPSMU: ITY3BIPh Ha LIBETKE; ITy3bIPh BOKPYT Basbl; Psijl IIy3bIpeil
ApYT B IpYTe; My3bIPb HA CTaTyITKE BHYTPHU APYrOTrO MY3bIPS.

Lununop uz mviavHot naenkuy (puc. 67) MOMydaeTcss MEXy IBYMS MPOBOJIOYHBIMU KoJblaMu. J1is
3TOTO Ha HWKHEE KOJBIO CITYCKAIOT OOBIKHOBEHHBIM 1IApOOOpa3HBINA IMy3bIPb, 3aT€M CBEPXY K MY3BIPIO
MPUKIIAABIBAIOT CMOYEHHOE BTOPOE KOJIBLIO U, IOJHUMAsi €ro BBEPX, PACTATUBAIOT Iy3bIpb, MIOKAa OH HE
clienaeTcsl UMIHMHIpUYeCKUM. JIF0OOTIBITHO, YTO €CNIM BBl MMOJHUMETE BEPXHEE KOJIBLIO HA BBICOTY 0OJIb-
IIYI0, UM JUTMHA OKPY>KHOCTH KOJIbLIA, TO LIMJIMHAP B OJHOM MOJIOBUHE CY3UTCA, B APYrON — pacIIupHUTCS
M 3aTE€M PACIaIETCs Ha JBa My3bIPS.

[TneHka MBUIBHOTO IMy3bIPS BCE BPeMsl HAXOAMTCS B HATSDKEHUHM U JIABUT HA 3aKJIIOUYEHHBIH B HEH
BO3/yX; HalpaBUB BOPOHKY K IUIAMEHH CBEYH, Bbl MOXETE YOIUThCS, UTO CHJIa TOHYANIINX TUIEHOK HE
TaK YK HIYTOXHA; TUIaMs 3aMETHO YKJIOHUTCS B CTOPOHY (puc. 68).

WutepecHo HaOmo0aaTh 3a My3bIpeM, KOTAa OH U3 TEIJIOr0 MOMEIEHUs MOMaJaeT B XOJIOJAHOE: OH
BUJIMIMO YMEHBLIAeTCs B 00beMe U, HA000POT, pa3ayBaeTCs, MOMagast U3 XOJIOJAHOM KOMHATHI B TEILTYIO.
[TpuunHa KpoeTcsi, KOHEYHO, B CKATHM U PACIIMPEHUU BO3/yXa, 3aKIIOUYEHHOIO BHYTpH My3bips. Eciu,
Hanpumep, Ha Mopose B — 15° C o0bem my3bips 1000 ky6. cM 1 OH ¢ MOpoO3a IoMaj B HOMEIICHHUE, TIe
temneparypa +15° C, To OH JOJDKEH yBenu4uThes B 00beMe npumepHo Ha 1000 * 30 * 1/273 = okono
110 ky6. cMm.

Puc. 67. Kak noiay4uts MbUIIbHYIO GUTYPY B_(I)opMe LHUINHIpA.
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Puc. 68. Bo3ayx BBITECHSIETCS CTEHKAMU MBUIBHOT'O ITY3bIPS.

Crnenyer OTMETHUTH €Ilie, YTO OOBIYHBIC MPECTABICHUS O HEIOITOBEYHOCTH MBUIBHBIX My3bIpel HE
BIIOJIHE MPABHJIBHBL: TMPH HAJIEKAIIEM OOpAIIeHUH YIAeTCs COXPaHUTh MBUIbHBIN MYy3bIph B MPOJOIIKE-
HUE LEeTbIX JeKaa. AHrnuickuil ¢pusuk [proap (IpociaBUBIIMICS CBOUMH pabOTaMH MO CHKUKEHUIO BO3-
IyXa) XpaHWJI MBUIbHBIEC IY3BIPH B OCOOBIX OYTBUIKAX, XOPOIIO 3alIMIICHHBIX OT IbUIM, BBICBIXaHUS U
COTpSICEHUS BO31yXa; MPU TAKUX YCIOBUAX €My YAAJIOCh COXPAHATh HEKOTOPBIE My3BIPH MecsIl U Ooiee.
Jlopency B AMepuke yaBajloch roJJaMHi COXPaHITh MbUIbHBIE ITY3bIPH 110/ CTEKISTHHBIM KOJIIIAKOM.

YT10 TOHBLIE BCEro?

Hemuorue, BeposiTHO, 3HAIOT, YTO IJIEHKA MBUIBHOTO ITy3BIPS IPEACTABISET COOON OHY M3 CaMBbIX
TOHKHX BELICH, Kakue JOCTYIHBI HEBOOPYKEHHOMY 3peHHI0. OObIUHBIE MPEeIMEThl CPaBHEHHUS, CIIy)Ka-
M€ B HAIIeM S3bIKE Ul BBIPAXKEHUSI TOHKOCTH, YPE3BbIYANHO IpyObl IO CPAaBHEHUIO C MBUIBHOH IUJICH-
Ko#. “ToHKkHil, KaKk BOJOC”, “TOHKHH, KaK ManmupocHas Oymara” — 03Ha4aloT OI'POMHYIO TOJIIUHY PSIOM
C TOJILIMHOM CTEHKH MBUIBHOTO Iy3bIps, KoTopas B 5000 pa3 ToHbLIe Bojoca U nanupocHoi oymaru. [Ipu
yBesinueHun B 200 pa3 yesoBEYECKUI BOJIOC MMEET TOJIIHMHY OKOJIO CAaHTUMETpa, pPa3pe3 K€ MbUIBHON
IUICHKU JaK€ B TAaKOM YBEIMYCHHH €Ille HEeIOCTyIeH 3peHuto. TpebOyercs yBenudenue emie B 200 pas,
4TOOBI pa3pe3 CTEHKU MBUIBHOTO IY3bIps YCMATpPHUBAJICA B BUJIE TOHKOM JIMHUH; BOJIOC XK€ MPU TaKOM
yBenmueHuu (B 40000 pa3!) OymeT uMeTs CBbINIE 2 M B TONMIUHY. Prc. 69 naer HarisimHOe mpejcTaBie-
HUE 00 3THX COOTHOLICHUSX.
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Puc. 69. BBepxy — UroJIbHOE YIITKO, Y€IOBEYECKUI BOJOC, Oalluiia U TayTHHHAS HUTh, YBEIMYCH-
Hele B 200 pa3. BHu3y — Oamwiisl M TOJIIMHA MBUIBHOM IUICHKH, yBenuueHHble B 40000 pas. 1
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m10=0,0001 cm.
Cyxum u3 BOABI

[Tonoxxute MOHETY Ha OOJBIIYIO TUIOCKYIO TapeiKy, HaJCHTe CTOJIBKO BOJBI, YTOOBI OHA MOKPHLIA
MOHETY, U MPEMIOKUTE TOCTIAM B34Th €€ IIPAMO pyKaMH, HE 3aMOYUB ITAJILIEB.

OTta, Ka3anoch Obl, HEBO3MOKHAS 3aj[aya JOBOJIHO MPOCTO PEIIAETCs C MOMOIIbIO CTaKaHA U ropsi-
mel Oymaxku. 3aKrutre OyMaxKky, HOJIOKHUTE €€ TOpsIIei BHYTph CTakaHa M OBICTPO MOCTAaBbTE CTaKaH
Ha TapesiKy OJIM3 MOHETHI, THOM BBepX. bymMakka moracHeT, cTakaH HAlOJIHUTCS OETbIM JIBIMOM, a 3aTeM
1oJ1 HUM cama co0oit cobepeTcs B BoAa ¢ Tapesnku. MoHeTa ke, KOHEYHO, OCTAaHETCsl Ha MECTe, U 4epes
MHHYTY, KOrla OHa 06COXH€T, BbI CMOXCECTC B34ATh €€, HC 3aMOYUB I1AJIBIICB.

Kakas cuina Borsana Bojy B CTakaH M IOJJIEPKUBACT €€ Ha ONpeeNIeHHOH BbicoTe? ATMOoc(epHOe
nasnenue. ['opsmas Oymaxka Harpejaa B CTakaHe BO3/YX, JaBJIEHUE €ro OT 3TOTO BO3POCIO, U YacTh rasa
BhIIUTa Hapyxy. Korna Oymakka moracia, BO3yX CHOBA OCTBUI, HO MIPU OXJIAXKJCHUU €ro JaBICHHE OC-
nabeio u o1 CTakaH BOIJIa BOJA, BroHsACMas TyJla JaBJICHUCM HAPYKHOI'O BO3AyXa.

BMecTo GyMaXKi MOXKHO MOJIb30BAThCS CIMUKAaMH, BOTKHYTBIMU B IPOOOYHBIN KPY)KOK, KaK IOKa-
3aHo Ha puc. 70.

Puc. 70. Kak coOpaTh BCIO Bey Ha TapeJKe MO CTaKaH, ONPOKHHYTHIH BBEPX JHOM.

Becpma Hepenko MPUXOAUTCS CIBIIIATH U JaKe YUTATh HEBEPHOE OOBSCHEHHE ITOTO CTAPHUHHOTO
omebita [[IepBoe ero onucanue u NpaBUIIbHOE 0OBICHEHHE HAX0AUM Y ApeBHero ¢usnka dunona Buzan-
TUHCKOTO, JKUBILIEro okoJjo I Beka 10 Hamieil spbl]. A KIMEHHO, TOBOPSAT, YTO IIPHU ITOM “‘CrOpaeT KUCIO-
pox” M MOTOMY KOJIMYECTBO ra3za MOJ CTaKaHOM yMeHblIaercsi. Takoe oObsAcHEHHE Ipy0O OMIMOOYHO.
I'maBHasg npu4yMHa TOJIBKO B HazpesaHuu BO3IyXa, a BOBCE HE B MOIVIOIIEHUHU YaCTH KHUCIOPOa ropsiien
OyMaxkoi. DTO ciexyeT, BO-IIEPBbIX, U3 TOTO, YTO MOKHO O0OHTHUCH U Oe3 Topsieil OyMaxKu, a MpocTo
HarpeTh CTakaH, CIOJOCHYB €ro KUIISITKOM. BO-BTOpBIX, €ClT BMECTO OYMa)KKH B3ATh CMOYCHHYIO CIIHP-
TOM BaTy, KOTOPasi TOPUT JOJIbIIE U CUJIbHEE HAaIpPEBAeT BO3YyX, TO BOJA IIOJHUMAETCS YyTh HE 10 MOJIO-
BUHBI CTaKaHa; MEX/Iy TEM M3BECTHO, YTO KHCIIOPOJ COCTABISET TONbKO 1/5 Bcero oObema Bo3ayxa. Ha-
KOHEIl HY)XHO MMEThb B BHUJY, YTO BMECTO “‘CrOpEBILEro” KHCIOpoAa oOpaszyercs YIIEKUCIHbIH ra3 u
BOJISTHOW Tap; MEpBbIi, IIpaBaa, pacTBOPSIETCS B BOJE, HO AP OCTAETCS, 3aHUMasi OTYACTU MECTO KHCJIIO-
poJa.

Kak MBI nbeM?

Heyxenu u Hag 3TUM MOKHO 3aaymaThbesi? KoHedHo. Mbl IpucTaBisieM CTakaH WM JIOKKY C KUJ-
KOCTBIO KO PTy M “BTArHBaeM” B ce0st UX coiepkumoe. BoT 3T10-T0 mpocroe “BTSAruBaHHue” KUAKOCTH, K
KOTOPOMY MBI TaK NPHUBBIKIH, U HaJ0 0O0bACHUTH. [loueMy, B caMoM jefe, KUJKOCTh YCTpeMIsIeTcsl K
HaM B poT? Yto ee yBiekaer? IIpnunHa TakoBa: MpU MUTHE Mbl PaCIIUPSAEM I'PYAHYIO KIETKY U TEM pa3-
pexkaeM BO3AYX BO PTY; 0O 0aGIeHUeM HAPYICHO20 8030YXAd KUAKOCTb YCTPEMIIIETCS B TO MPOCTPAHCT-
BO, I'/I¢ JaBJICHHE MEHbIIIE, U TAKUM 00pa30M MPOHHUKAET B HAIl POT. 3/1€Ch MPOUCXOIUT TO K€ caMoe, YTO
MPOU30IILI0 ObI C )KUIAKOCTHIO B COOOMIAIOIIMXCS COCYAaX, €Ca Obl HaJl OJTHUM M3 3TUX COCYIOB MBI CTa-
JIM pa3pexaTh BO3YX: MOJ AaBICHHEM aTMOC(ephl JKUIKOCTh B 3TOM cocy/e noaHsuiack 061. HaobopoT,
3aXBaTHUB I'y0OaMy TOPJIBIIIKO OYTBUIKH, Bbl HUKAKUMH YCUJIUSIMHM HE “BTsIHETE” M3 Hee BOJY B POT, TaK
KaK JIaBJICHUE BO3/1yXa BO PTy U HaJ BOJOM OJIMHAKOBO.

Htak, cTporo roBopsi, Mel IIbeéM HE TOJIBKO PTOM, HO U JIe2KUMu; BEAb PACIIUPEHHUE JIETKUX — MpHU-
YMHA TOT0, YTO KHUAKOCTh YCTPEMJISETCS B HAIl POT.

Yiay4dumeHHas BOPOHKA

KOMy CJIY4aJIOCh HAJIMBATh 4€PEC3 BOPOHKY KUJIKOCTH B 6yTBIJ'II(y, TOT 3HACT, YTO HY>XHO BPEMA OT
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BPEMEHHU BOPOHKY NMPUIIOJHUMATh, HHAYE KUAKOCTh U3 Hee He BhUIMBaeTCs. Bo3myx B OyThUIKe, HE HaXO-
Il BBIXOZA, YACPKUBACT CBOUM JABJICHUEM XXUIKOCTh B BOpPOHKE. [IpaBnia, HEMHOIO JKMAKOCTH CTEYET
BHHU3, TaK YTO BO3/AYyX B OYTBUIKE UyTh COKMETCS JaBJIEHUEM XUAKOCTH. HO cTecHEHHbII B yMEHBIIICH-
HOM 00beMe BO3AyX OyJeT UMETh YBEIMYCHHYIO YIIPYrOCTh, JOCTATOUYHYIO, YTOOBI YPaBHOBECHTH CBOUM
JABJICHUEM BEC JKUJKOCTU B BOPOHKE. [IOHATHO, 4TO, NpUNIOAHUMAsE BOPOHKY, MbI OTKPBIBAEM CKATOMY
BO3/yXY BBIXOJl HAPYXKY, U TOI'AA )KUJIKOCTh BHOBb HAUMHACT JINTHCH.

[TosTOMy BechbMa MPaKTHUYHO YCTPaWBaTh BOPOHKH TakK, YTOOBI Cy)KEHHAs 4acThb MX HMMeNa Hpo-
J0JbHBIE TPEOHM Ha HAPYKHOM MOBEPXHOCTH, IPeOHU, MEIIAIOIIMe BOPOHKE BIUIOTHYIO MPHCTaBaTh K
TOPJIBILIKY.

ToHHa 1epeBa M TOHHA Kesle3a

OOmien3BecTeH LIIYTOYHBIA BONPOC: YTO TsDKElee — TOHHA JiepeBa WM TOHHA >kene3a? He moay-
MaBIIH, OOBIKHOBEHHO OTBEYAIOT, YTO TOHHA JKeJle3a TsDKeJIee, BhI3bIBas IPY>KHBIM CMEX OKpPYXKaIOIIHX.

LIyTHUKH, BEPOSTHO, €IIe TPOMYE PACCMEIOTCS, €CIIM UM OTBETST, YTO TOHHA JIepeBa TsHKeEJee, YeM
TOHHA jkene3a. Takoe yTBEep)KICHNE KaKeTCs YK HU C YeM He COOOpa3HbIM, — U OJJTHAKO, CTPOr0 FOBOPS,
3TO OTBET BEPHBIil!

Jeno B ToM, 4TO 3aKOH ApXuUMeia IPUMEHUM HE TOJBKO K KUAKOCTSAM, HO U K razam. Kaxnoe Teno
B BO3/IyXe “TepsieT” U3 CBOETr0 Beca CTOJBKO, CKOJIKO BECUT BHITECHEHHBIN TEJIOM 00bEM BO3/yXa.

JlepeBo U xene30 Toxke, KOHEUHO, TEPSIOT B BO3/IyXe YacTh CBOETO Beca. YTOOBI MONYYUTh UCTHUH-
HbIE UX Beca, HY)KHO MoTepio nprudaBuTh. Cle0BaTeNbHO, HCTHHHBINA BEC JiepeBa B HAIlIEM Cllyyae paBeH
1 ToHHe + Bec Bo3yxa B oObeMe JiepeBa; HCTHHHBIN Bec jkese3a paBeH 1 TOHHE + Bec BO3/yxa B 00beMe
xKenesa.

Ho TonHa nepeBa 3aHHMaeT ropasao OoJbIIMK 00beM, HeXeIH TOHHA *kene3a (pa3 B 15), moatomy
UCTHHHBIA BeC TOHHBI JiepeBa Oobuie UCTUHHOTO Beca TOHHBI xkese3a!l Bripakasch TOUHee, Mbl JI0JKHBI
ObLIN ObI CKa3aTh: HCTUHHBIM BEC TOTO JIepeBa, KOTOPOE B BO3JIyXe BECUT TOHHY, OOJIbIIIE HCTUHHOTO Beca
TOTO XeJe3a, KOTOPOE BECUT B BO3AyX€ TAK)KE OJIHY TOHHY.

Tak kak TOHHA jkejie3a 3aHuMaeT o0beM B 1/8 Ky0. M, a TOHHA JepeBa — OKOJo 2 Ky0. M, TO pa3-
HOCTb B BECE€ BBITECHSIEMOI0 MMH BO3/yXa JOJKHA COCTAaBJIATh OKOJIO 2,5 Kr. BOT HacKoiIbKO TOHHA Jie-
peBa B ICMCTBUTENLHOCTH TSKeJIee TOHHBI JKele3a!

YenoBek, KOTOPHI HUYEro He BECUJI

BbITh JIerkMM HE TOJIBKO Kak IMYIIMHKA, HO U CTaTh Jierye Bo3ayxa [[lymmHka, Bompeku pacrpo-
CTpPaHEHHOMY MHEHUIO, HE TOJIBKO HE JIEr4e BO3AyXa, HO B COTHU pa3 Tsbkenee ero. [lapur ke oHa B BO3-
JyXe JUILIb [T0OTOMY, 4TO 00JIafaeT BechbMa 0O0JIbIION OBEPXHOCTHIO, TaK YTO COIPOTHUBIICHUE BO3/yXa €€
JIBIDKEHUIO BEJIMKO IO CPABHEHMIO C €€ BECOM|, YT0Obl, M30aBUBLIMCH OT JOKYYHBIX OKOB TSXKECTH, CBO-
00HO MOJHATHCS BBICOKO HaJ 3eMJIEH, KyJa yroJHO, — BOT MeUTa, KOTOpas C JETCTBA KaXKETCS MHOTUM
3amaH4uBOM. IIpu 3TOM OOBIKHOBEHHO 3a0BIBAOT 00 OJHOM — YTO JIIOAU MOTYT CBOOOJHO JBUTAThCS Ha
3emJie TOJIBKO NOTOMY, YTO OHU msxcenee 030yxa. B CyIIHOCTH, “Mbl )KUBEM Ha JIHE BO3YIIHOTO OKea-
Ha”, — KaK npoBo3riacui Topuyeniu, 1 eciau Obl oueMy-Tu00 MBI CIeNaIUCh BAPYT B ThICAUY pa3 Jerde
— ctasi OBl JIerde BO3yXa, — TO HEU30€KHO JOJDKHBI ObLIM Obl BCILIBITH K IOBEPXHOCTH 3TOTO BO3/YIII-
Horo okeaHa. C HaMM CIy4mI0Ch OBl TO K€, YTO MPOU3OILIO C MYHIKMHCKUM rycapoM: “Bcro ckisHKY
BBINUJI; BEPh HE BEPbh — HO KBEPXY BJAPYT B3BUJICH g IyxoM™’. Mbl MOAHAINCH Obl BBEPX HA LIEJble KHUJIIO-
METpBI, IOKa He JOCTUIJIM Obl 00JIACTH, TJIE TNIOTHOCTh PAa3peKEHHOI0 BO3AyXa PaBHA INIOTHOCTH HAILIETO
Tesia. MeuTsl 0 CBOOOTHOM BUTAaHUM HaJ ropamMH M JOJMHAMHU PacChINAIMCh ObI IPAXxoM, TaK KakK, OCBO-
OOJMBIIUCH OT OKOB TSKECTHU, MbI CIICJIATNUCH Obl MJICHHUKAMU JIPYTOil CUJIbI — aTMOC(EPHBIX TEUECHUH.
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Puc. 71. i 30ech, crapuna! — ckazan Ilaitkpadr.

[Tucarens Yamic u30pan Takoe HEOOBIKHOBEHHOE MOJIOKEHUE CIOKETOM ISl OJJTHOTO M3 CBOMX Ha-
YYHO-(haHTACTHUYECKUX paccka3oB. Uepecuyp MOJHBINA YETOBEK KeJal BO UTO OBl TO HU CTAI0 U30aBUTHCS
OT CBOEH IMOJIHOTHI, A y paccKka3uuka OyATo Obl Kak pa3 UMeJICs 4y0/IeHICTBEHHBIN pELenT, KOTOPbIA 00-
Jasan CoCOOHOCThIO M30aBIATh TYYHBIX JIIOAEH OT MX YPE3MEpHOro Beca. TOJCTSAK BBIIPOCHUI Y HEro
peLenT, MPUHAJI JeKapCTBO, — M BOT KaKOTO poJia HEOXKHIAHHbIE CIOPIPHU3bI OPA3WIN pacCKa3zunKa, Ko-
r71a, MPHUIs HABECTUTh CBOETO 3HAKOMIIA, OH MTOCTYYaJl y €0 ABEPEH:

“JIBepb 100 HE OTKpBIBAIACh. S ciblmiai, Kak MOBEpHYJICS Kirod, 3aTeM rojoc [laiikpadra (Tak
3BaJI TOJICTSIKA) IPOU3HEC!

— Bounure.

51 moBepHy pyuKy U OTKpBLI ABepb. EcTecTBeHHO, s 03kuaan yBuaeTs llaiikpadra.

U 3naere nu, — ero He O6puto! KaOuner O6bu1 B Oecriopsiake: Tapenku U OJroa CTOSIIA MEX1y KHU-
raMM U MUCbMEHHBIMH NPHHAJUICKHOCTSIMU, HECKOJIBKO CTYJIbEB ObUIO OonpokuHyTo, HO [laiikpadra He
OBLIO. ..

— 4 3nech, crapuna! 3akpoiiTe nBeph, — cka3an oH. M Torza s Hamen ero. OH HaxXoUICsS y CaMOIo
KapHM3a, B YIJIy y JABEPH, TOYHO KTO-HUOY/b HMPUKIIEHI €ro K MOTOJIKY. JIMo y Hero ObUIo cepauroe u
BBIPAXXaJo CTpax.

— Ecnu yto-uuOyap nopactest, To Bbl, [aiikpadt, ynagere u cinomaere cede mero, — ckasall si.

— 51 pag Ob11 OBI ATOMY, — 3aMETHJI OH.

— YenoBeKy BalluX JET M Balllero Beca MpeAaBaThbCs TaKoM rmMMHacTHKe... OJIHaKO, KaK BBl TaM,
4epT BO3bMHU, JIEPKHUTECH? — CIIPOCHUIT .

W Bapyr s yBUjEN, YTO OH BOBCE HE JEPXKUTCS, a IUIAaBaeT TaM HaBEpXy, KaK HATyThIA ra3oM mmy-
3bIPb.

OH cnenan ycunue, 4ToObl OTOPBAThCA OT MOTOJIKA U CIIOJI3TH BJOJb CTEHBI KO MHE. OH yXBaTuics
3a paMKy I'paBIOpbI, OHA 10/1aJ1ach, M OH CHOBA IMOJIETeN K MOTONKY. OH XJIONMHYNCSA O MOTOJIOK, M TOTJa 5
Jorajiancs, mo4eMy BbIJAIOIIMECS YacTH U YIJIbl €0 Tena 3anaykaHbl MeaoM. OH CHOBA, ¢ 0OJIBIION OcC-
TOPOKHOCTBIO, MOTPOOOBAJT CITYCTUTHCS NP MOMOIIN KaMUHA.

— DTO JeKapCcTBO, — 3aIbIXTE OH, — OBIJIO CIMIIKOM JeiicTBuTensHO. [loTeps Beca mout abComIOT-

Hasl.

Tyt 4 BCe NOHSIL.

— [aiikpad1! — cka3zan s. — Beap BaM Hy)XKHO ObUIO JIeYEHUE OT MO.IHOMbI, @ BBl BCETa Ha3bIBAIN
9TO BECOM... Jla IOCTOMTE XK€, 1 BaM IIOMOT'Y, — CKa3aJl 51, B35B HECUACTHOI'O 3a PYKH U Jeprast BHU3.

OH 3aruiscan Mo KOMHaTe, cTapasch TBEPJO BcTaTh rae-HuOyns. Kypresnoe 3penuie! 310 66110
OYEeHb [T0X0KE Ha TO, KaK eClIU Obl s B BETPEHBI! JIeHb cTapajcs yJIepxkarhb mnapyc.

— Cron a1oT, — cKa3zan HecyacTHbIN IlaiikpadT, M3HEMOTaBUINI OT IJISICKU, — OYEHb MIPOYEH U Ti-
xei. Ecau Obl BaM yJ1a10Ch 3aCyHYTh MEHS O] HETO. ..

51 310 cnenan. Ho u 3acyHyThIi IIOJ MUCBbMEHHBIM CTOJ, OH IIATAJICS TaM, KaK IIPUBSI3aHHBIN BO3-
JYLIHBIN AP, HU MUHYTBI HE OCTaBasICh B IIOKOE.

— OnHO U OYEBUIHO, — CKa3all s, — MMEHHO TO, YEro Bbl HE JOJDKHBI AenaTh. Eciin BBl B3gymae-
T€ BBIOPAThCs, HAIPUMeEp, U3 IOMa, TO OyJeTe MOIHUMAThCS BCE BBIIIE U BBIILIE. . .

Sl mojan MeICIb, YTO CIIEAYET MPUCIIOCOOUTHCS K CBOEMY HOBOMY HOJIOKEHHIO. S HAMEKHYI, 4TO
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eMy HeTPYIHO OyZleT HaydUuThCs XOIUTh IO MOTOJIKY Ha pyKax.

— 5] He MoTy caTh, — M0XKAJIOBAJICS OH.

51 ykazan emy, 4TO BIOJIHE BO3MOXHO IPUKPENUTH K KPOBATHOM CETKE MATKHH TIO(DSK, TPUBS3aTh K
HEMY BCE HIKHHE MTPEIMETHI TEChMaMU U 3aCTETMBATh Ha OOKY OIS0 U IMPOCTHIHIO.,

EMy BO3IBUIIIM B KOMHATE JIECTHMILY, U BCE KYIIAHbSl CTaBWJIMCh Ha OMONMMOTEuHBIN mikad. Mbl
Harajgy TaKkKe Ha OCTPOYMHYIO BBIIIYMKY, O1arogapst kotopoii [lalikpadT MOT CIyCTUTBCS Ha MOJ, KOTAa
JKeJaJl: OHa MPOCTO 3aKJI0Yanack B TOM, uTo “bpuraHckas sHIMKIONEUs Oblla OMEIIEeHa Ha BEPXHIOI0
MOJIKY OTKpbITOro 1mKada. ToncTsk ceifuac jxe BhITAIKI Tapy TOMOB H, J€p)Ka UX B PyKax, CIIyCTHIICS Ha
IOJL

51 mpoBen B ero kBapTupe neibix ABa AHsA. C OypaBYMKOM M MOJIOTKOM B PYKax sl COOPYIHII 3/1€Ch
BCEBO3MOJKHBIE OCTPOYMHBIE MPHUCIOCOONEHHUS Al HEro: MPOBEN MPOBOJIOKY, YTOOBI OH MOT JOCTaTh
3BOHKH, U T. [I.

51 cunen Bo3jie KaMUHA, & OH BUCEJ B CBOEM JIIOOMMOM YTy, Y KapHH3a, IPUOUBas TYpeLKUil KOBep
K IIOTOJIKY, KOI'/Ia MHE B TOJIOBY IIPUIILIA MBICIIb!

— 0, INaiikpadt! — BocknukHyn g. — Bee 310 coBepuienHo mznumiHe! CBUHIOBAs MOAKIAAKA MO
olexa0u, u neno caenano! Iaiikpadt uyTh He pacmiakancs OT paJoCTH.

— Kynure. — cka3an s, — JIMCTOBOrO CBMHIIA M HAIIEWTe €ro moj cBoe Iuiatee. Hocure camoru co
CBUHIIOBBIMHM TOJIOLIBAMH, JAEP>KUTE B pyKaX YeMOJaH U3 I[eJIbHOTO CBUHIIA, U TOTOBO jeio! Brl He Oyne-
T€ yX€ TOI/Ia IUIECHHUKOM 3/I€Ch; MOKETE I0eXaTh 3a IPaHMIly, MOXKETE IyTEIIEeCTBOBAaTh. Bam HHUKOrga
HE TpUAETCS O0ATHCS KOPAOJIEKPYILICHHs: CTOUT BaM TOJIBKO COPOCUTH € Ce0s1 HEKOTOPBIE YAaCTH O IbI
WIH BCIO €€, U BBl BCET1A CMOKETE MOJIETETH 110 BO3AYXY .

Bce 310 mpeacTraBisieTcst ¢ mepBOro B3IJIAAA BIOJHE COTJIACHBIM ¢ 3aKkoHamu (u3uku. Hemb3s, oa-
HAaKO, OCTaBUTh 0e3 BO3paKeHUWH MHBIX MOApPOOHOCTEH pacckaza. Hanbosee cepbe3Hoe BO3pa)keHUE TO,
4TO, YTPATHUB BEC CBOETO TeJla, TOJCTSK BCE XKe He MOAHSICS Obl K MOTOJKY!

B camowm nene, no 3akony Apxumena [laiikpadt nomken Obi1 Obl “BCIUIBITH K MOTOJIKY B TOM CITy-
yae, ecii Obl BEC €ro IJIaThs, CO BCEM COAECP)KUMBIM €ro KapMaHOB, ObUI MEHbIIIE Beca BO3yXa, BBITEC-
HSIEMOT'0 TYYHBIM €ro TeJloM. YeMy paBeH BeC BO3JyXa B 00beMe YeJIOBEUECKOIro Tela, HeTPYIHO BBIYKC-
JMTh, €CJIM BCIIOMHUTH, YTO BEC HAIIEro Teja MOYTH PaBEH BECy TaKoro ke oObema BoJbl. MBI BecuM
KkujorpamMmmoB 60, BoJia B paBHOM 00beMeE — OKOJIO TOTO K€, a BO3AYX 0ObIYHON IIIOTHOCTH B 770 pa3 ner-
4e BOJIbl; 3HAYUT, B 00beMe, paBHOM 00beMy Hallero tenia, Bo3ayx Becut 80 r. Kak Hu rpyseH Obu1 Muc-
tep Ilaiikpadt, o enBa nu Becuna Gosbiie 100 Kr u, cieqoBaTenbHO, HE MOT BBITECHUTH Oousbiie 130 r.
Heyxenu sxe kocTioM, 00yBb, OyMaKHUK U Bce mpouee, yTo Obuto Ha [laiikpadte, Becuno e 6ombiue 130
r? Koneuno, Oosbliie. A eciu Tak, TO TOJCTSK J0JDKEH ObLJI OCTaBaThCs Ha MOJIy KOMHATHI, IPaB/a, B 10-
BOJIbHO HEYCTONYHMBOM I0JIO)KEHUH, HO BCE JK€ HE BCILIBIBATH K MOTOJIKY “KaK IPUBA3aHHBIM BO31YLIHBIN
map”. Toabko pa3zneBUIMCh JoHara, IlaiikpadT nomkeH ObUT Obl JEHCTBUTENBHO BCIUIBITH K MOTOJNKY. B
OJIeXKJIe K€ OH JIOJDKEH ObLI Obl YHOJOOUTHCS UYENIOBEKY, MOJABSI3aHHOMY K LIapy-IPBHITyHY; HEOOJIbIIOE
YCUJIE€ MYCKYJIOB, JIETKMI NMPBIKOK YHOCHII ObI €ro BBICOKO HaJl 3eMJIeH, OTKY/la OH B OE3BETPEHHYIO 10-
roJly mijaaBHO omyckajucst 6s1 o6paTHo [IToapo6GHO 0 mapax-mpeiryHax cM. rii. IV moeit “3anumarciabHon
MEXaHUKH].

“BeuHble” yachl

B 3T0i1 KHUre MBI PACCMOTpENH YK€ HECKOJbKO MHUMBIX “BEUHBIX JBUTaTENEH” U BBIACHUIU 0€3-
HAJIe)KHOCTh MONBITOK UX U300pecTu. Teneps nmobdeceayeM o “AapoBoM” ABUraTele, T. €. O TAKOM JIBUTa-
TeJle, KOTOPBIN criocoOeH paboTaTh HEOMPEASIEHHO J10JIr0 0e3 BCAKUX 3a00T ¢ Halleld CTOPOHBI, TaK Kak
4yepriaeT Hy>KHYIO €MY 3HEPrUI0 U3 HEHCTOUIUMMBIX €€ 3allacoB B OKpYXKarolen cpene. Bece koHeuHo, BU-
nenu 6apoMeTp — pTYTHBIN WK MeTaJulndeckuid. B mepBoM GapomeTpe BeplMHa PTYTHOI'O CTOJIOMKA MO-
CTOSIHHO TO MOJHMMAETCS, TO OIYCKAeTCs, B 3aBUCUMOCTH OT IEpPEeMEH aTMOC(EpHOro JaBlieHHs; B Me-
TAJUTMYECKOM — OT TOM K€ MPUYMHBI MOCTOSIHHO KoJyiebnercs crpenka. B XVIII Beke onuH nzobperarens
UCIIOJIb30BAJ 3TU JIBMXKEHUS OapoMeTpa Ui 3aBOJa YaCOBOTO MEXaHM3Ma M TaKHMM 00pa3oM MOCTPOMII
Yackl, KOTOpbIE caMU CO00# 3aBOJMINCH U IIIM 0€30CTaHOBOYHO, HE TpeOys HMKakoro 3aBoja. M3Bect-
HBI aHTTIMACKUI MeXaHUK U acTpoHOM DeprioccCoH BHUIEN 3TO HHTEPECHOE N300pETeHUe U OTO3BAJICS O
HeM (B 1774 r.) Tak:

“sI ocMOTpen BBILIEONMCAHHBIE YaChl, KOTOPbIE IPUBOIATCS B HEPEPBIBHOE IBUKEHUE ITOABEMOM
U OITyCKaHUEM PTYTH B CBO€OOPa3HO YCTPOEHHOM 0apoMeTpe; HET OCHOBAHMSI JyMaTh, YTOOBI OHU KOT/Aa-
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100 OCTAaHOBWIINCH, TaK KaK HAKOIUIAIOIIASCS B HUX JBUTATeNbHAs CHIa OblIa OBl JOCTATOYHA IJISL HOMI-
JIepKaHUs 9acoB B X0y Ha IEJIbII IO/ Jake MOCIIe TOJHOTO yeTpaHeHus: 6apomerpa. JloKeH cka3athb co
BCEH OTKPOBEHHOCTBIO, UTO, KaK MOKa3bIBACT JETAILHOE 3HAKOMCTBO C 3TUMHU YacaMH, OHU SIBIISIOTCS Ca-
MBIM OCTPOYMHBIM MEXaHHU3MOM, KaKOW MHE KOTJa-Tr00 CIIy4anoch BUIETh, — U 0 UJIEE, U 1O BHITIOIHE-
HHUIO”.

K coxanenuto, yachl 3T HE COXPAHHIIUCH JI0 HAIIETO BPEMEHU — OHU OBLIH MOXHUIIEHBI, © MECTO-
HAXO0XJICHUE UX HEU3BeCTHO. OCTaNUCh, BOPOYEM, YEPTEIKH UX KOHCTPYKIIMH, BHITIOIHEHHBIC YIIOMSHY-

TbhIM aCTPOHOMOM, TaK 4YTO €CTb BO3MOKHOCTb UX BOCCTAHOBUTD.

| e

Puc. 72. YerpoiictBo naposoro asurarens X VIII B.

B coctaB Mexanu3zMa 3THX 4acoB BXOJHUT PTYTHBIM OapoMeTp KPYIHBIX pa3MepoB. B cTekIsiHHOMN
ypHE, TIOJIBEIICHHON B pamMe, U B ONPOKUHYTOW Haj HEH rOpJbIIIKOM BHU3 OOJIBIION KOJIOE 3aKiIt04aeTcs
oxotio 150 kr pryru. OGa cocyna yKperuieHbl MOABMKHO OJMH OTHOCUTEIBHO JPYTOro; HCKYCHOM CUCTe-
MOW pBIYAroB JOCTUTaeTcs TO, YTO MPHU YBEIMYCHUH aTMOC(EPHOro JaBJIEHUS Koj0a OIyCcKaeTcsl U ypHa
MIOJIHUMAETCSI, TIPH YMEHBIICHUH K€ JaBJeHus — Hao0opoT. O0a IBMKEHHUS 3aCTABISAIOT BPAIIAThCS HE-
OosblI0€ 3yOUaToe Kojeco Bcerjaa B 0JIHy CTOpoHy. Kosieco HemoABMKHO TOJBKO MPHU MOJHOW HEU3MEH-
HOCTU aTMOC(EpHOro AABICHHS, HO BO BpeMs Iay3 MEXaHH3M YacOB IBIDKETCS NPEXJe HAKOIUICHHOMN
SHeprued majgeHus rupb. Hemerko ycTpouTh Tak, yTOOBl THPH OAHOBPEMEHHO MOJHUMAIHMCh BBEPX H
JBUTAIH CBOUM MajJieHuEM MexaHu3M. OHaKO CTapUHHbBIC YaCOBIIMKU OBLIM JOCTAaTOYHO M300peTaTeb-
HBbI, 4YTOOBI CIIPABUTHCS € 3TOH 3anaueld. Oka3aioch Jake, YTO SHEPrUs KoyueOaHui aTMOC(EpHOro J1aB-
JICHHS 3aMETHO IpEeBbIIIaia NOTPeOHOCTh, T. €. TUPU MOJHUMAINCH OBICTPEE, YeM OIYCKaJUCh; MOHAI0-
O6uock Mo3ToMy 0coboe mpucnocoOiIeHue i NepUOAUYECKOr0 BBHIKIIOUEHHS MalaloluX T'Mph, KOTJa
OHM JOCTUTAJIN BBICILIEH TOYKH.

Jlerko BUAETHh Ba)XKHOE MPUHIUIHAIBHOE OTIUYME 3TOTO U MOJOOHBIX €My “IapoBbIX” JBUTATENEH
OT “BEeUHBIX JABMraTesnel. B 1apoBbIX IBUraTessx SHEPIrusl HE CO3/1aeTCsl U3 HUYEro, KaKk MeUTalld yCTpo-
UTh U300peTaTesy BEUHOro JIBUTATENIsl; OHA YEePIIaeTCsl U3BHE, B HAILIEM CIIyyae — U3 OKpYXKaroIlleld aTMO-
cdepsl, Tie OHA HAKOTIUISETCS COJMHEYHBbIMU Jiydamu. [IpakTudecku gapoBble ABUTATENH ObUIM OBl CTOJIb
K€ BBITOJIHBI, KaK M HACTOSIIUE “BEYHbIC JABUraTeH, €CIU Obl KOHCTPYKIHMS UX ObUIAa HE CIUIIKOM JI0-
pora 1o cpaBHEHHUIO C JOCTABJISIEMOM UMU SHEprue (Kak B OOJIBIIIMHCTBE CIIy4aeB U ObIBAcT).

HemHoro nanee Mbl IO3HAKOMUMCS € IpYTMMH THIIAMH 1apOBOT0 ABUTATENS U MOKAKEM Ha IIpUMeE-
pe, mo4YeMy MPOMBIIIJICHHOE UCII0JIb30BaHUE MTO00HBIX MEXaHU3MOB OKa3bIBAETCS, KaK MPaBUIIO, COBEP-
IIIEHHO HEBBITOJIHBIM.



Axos Ilepeabman: «3anumareasHas ¢pusnka. Kaura 1»

I'naBa mecrasa. TEIIJIOBBIE SABJIEHUSA

Koraa OxTsi0pbckas kesie3Hasi 10pora AJHHHee — JIETOM WM 3UMOii?

Ha Bompoc: “Kaxoit amunb1 OkTsi0pbekas xkene3Has fopora?” — KTO-TO OTBETHI:

— [lecTbCOT COPOK KMIIOMETPOB B CPEIHEM; JIETOM METPOB HAa TPUCTA JUIMHHEE, YEM 3UMOM.

HeoxxuaaHHbIil OTBET 3TOT HE TAK HEJIEN, KAK MOKET MOKAa3aThCsA. ECIM IIIMHOMN KENE3HOU JOPOTH
Ha3bIBaTh JUIMHY CAIOWHO20 PETBLCOBOTO IYTH, TO OH U B CAMOM JIeJie JIOJDKEH OBITh JIETOM JJIUHHEE, YeM
3uMoii. He 3a0yzem, 4TO OT HarpeBaHus PesibChl YAJTUHIIOTCA — Ha Kaxablid rpaayc Llenbcust 6os1ee uem
Ha oxHy 100000-10 cBOEH IMHBI. B 3HOMHBIE IETHUE JHU TEMIIEpaTypa peiabca MOXKET A0XOAUTh 10 30 —
40° u BbILIE; HHOTAA PEIbC HAIPEBACTCS COJHIIEM TaK CHIIBHO, YTO OOXKHUraer pyky. B 3uMHue MOpO3bl
peNbCehl OXJIaKAATCs 10 — 25° 1 Huke. Eciy ocTaHOBUTBCS Ha pasHULe B 55° MEXy JIETHEH U 3UMHEN
TeMIepaTypoi, To, YMHOXKHUB o0uryto anuny nytu 640 kM Ha 0,00001 u Ha 55, nomyuum okoso 1/3 km.
BbIXoauT, 4TO U B CaMOM Ji€JIe PEJIbCOBBIN IyTh MExAY MockBoM U JICHMHIpagoM JIETOM Ha TPETh KHU-
JIOMETpA, T. €. IPUMEPHO METPOB HA TPUCTA, IJIMHHEE, HEXKEIIN 3UMOIL.

W3mensiercs 31€Cb, KOHEUHO, HE JJIMHA JOPOTH, a TOJIBKO CyMMa JJIMH BCEX PENICOB. DTO HE OJHO
U TO K€, IOTOMY UTO PEJIbCHI KEIE3HOJOPOKHOIO IIyTH HE NIPUMBIKAIOT APYT K APYTY BILNIOTHYIO: MEXKIY
UX CTBIKAMHU OCTABJISIIOTCA HEOOJbIINE NMPOMEXYTKH — 3arac Ajsl CBOOOTHOTO Y/UIMHEHHS PEJIbCOB MPHU
HarpeBaHuu [3a30p 3TOT, IPU JJIUHE PEILCOB 8 M, JOJDKEH UMeTh ipu 0° pazmep 6 mm. [ nosHoro 3a-
KPBITHS TAKOT'O 3a30pa HY)KHO IOBBILIEHHE TeMIeparypsl penbea no 65 °C. Ilpu yknanke mpameauivix
PENbCOB HEJB3sI, IO TEXHUUECKUM YCIOBHSM, OCTaBJIATH 3a30pOB. Oro 0OBIYHO HE BBI3BIBAET MCKPHUBIIC-
HUS PeNIbCOB, TaK KaK BCIICACTBUE MOTPYKEHUS MX B IOYBY TEMIepaTypHble KojeOaHHs HE TaK BEJIUKH,
Jla U caMblii crloco0 CKpEeIUIeHUsl PeNIbCOB IMPEMATCTBYET OOKOBOMY MX MCKpHBIIeHHIO. OHAKO B OYEHb
CWJIbHBIN 3HOW TpaMBalHBIE PEIBbCBI BCE K€ MUCKPUBIIAIOTCSA, KaK HAIJISIIHO IOKa3bIBAET IpUiIaraeMbli
puc. 73, ucnonHeHHsbId ¢ ¢potorpaduu.]. Hame BeruncieHne MoKa3blBaeT, YTO CyMMa JUIMH BCEX PEIbCOB
YBEITUYMBACTCS 3a cYeT OOIIel JITHMHBI 3TUX MYCTHIX TPOMEXKYTKOB; 00I1ee YUTMHEHUE B JIETHUE 3HOWHBIE
qHau pocturaer 300 M 1O CpaBHEHMIO C BEJIMYMHOM €€ B CHIIbHBIA Mopo3. Utak, orcenesnas vacty Ox-
TAOpPHCKOM oporu aeictBuTenbHO etoM Ha 300 M uiHHHEe, HEeKENH 3UMOH.

..,-v"”/

Puc. 73. M3rubanue TpaMBailHBIX PEIbCOB BCIIEACTBUE CHILHOTO HarPEeBaHUS.

To ke ciy4aeTcss HHOIIA U C PelIbCaMHU KEJIE3HOJOPOKHOIO IyTH. JleJlo B TOM, 4TO Ha YKJIOHAax
MOJIBUKHOM COCTaB Moe3/a MpH JIBUKCHUHU YBIIEKAeT PebChl 3a 000 (MHOM pa3 Jake BMecTe CO Ira-
JaMM), B UTOTE HAa TAaKUX YYacCTKaX MYTH 3a30pbl HEPEIKO MUCUE3AI0OT, U PEIbCHI MIPUIIETAIOT APYT K IPYTY
KOHIIaMH BIUIOTHYIO.
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be3naka3zaHHoe XHILIEHHE

Ha nunun Jlenunrpan — MockBa KaXIyi0 3UMY IIPOIaIaeT COBEPIICHHO OECCIIETHO HECKOJIBKO CO-
TEH METPOB J0POroil tenedoHHOI U TenerpaHoil MPOBOJIOKU, U HUKTO 3TUM He 0OECIOKOEH, XOTS BH-
HOBHUK HCUYE3HOBEHUS XOPOIIO M3BeCTeH. KOHEUHO, U BBl 3HAETE €r0: MOXUTUTEND 3TOT — MOpo3. To, uto
MBI TOBOPWJIM O PENbCAX, BIOJIHE MPUMEHUMO U K MPOBOAAM, C TOM JIMIIb pPa3HULIEH, YTO MEJHas Tele-
(oHHas MPOBOJIOKA YUIMHSAETCA OT TEIUIOTH B 1,5 pa3a Gombiue, yem ctaib. Ho 31ech yke HeT HUKaKuX
MYCTBIX IPOMEXYTKOB, M TIOTOMY MBI 0€3 BCIKMX OTOBOPOK MOXKEM YTBEPXKAATh, UTO MmeneqhOHHASA TUHUSA
Jlenunepao — Mocxkea 3umoii mempos na 500 kopoue, Hedcenu remom. Mopo3 6e3HaKa3aHHO KKIYIO 3U-
My MOXHINAET YyTh HE TOJKHUIOMETPA MPOBOJIOKHU, HE BHOCS, BIIPOYEM, HUKAKOTO PacCTpOMCTBa B paboTy
tenedoHa uam tenerpada U akKypaTHO BO3Bpallas MOXHUILEHHOE IPU HACTYIUIEHUH TEIJIOT0 BPEMEHH.

Ho, xorza takoe cxaTue OoT X0J0Ja MPOUCXOJUT HE C MPOBOJAMHU, a C MOCTaMH, IOCIEACTBUS ObI-
BAaIOT [0/IYaC BEChMa OUTYyTUMBL. BOT uT0 coolbranu B gexadbpe 1927 r. ra3eTsl 0 MoJ00HOM Citydae:

“HeoObruaiinbie a1 @paHid MOPO3bI, CTOAIINE B TEUEHUE HECKOJBbKUX JAHEH, MOCIYXKUIH MpH-
YUHON CEphE3HOr0 NMOBpEXIeHUs MocTa yepe3 Ceny, B camoM LeHTpe llapuxa. Xenesnslii octoB Mocta
OT MOpO03a C)KaJCsl, OTYETO B3IYJIUCh U 3aTE€M pacCHINAIMCh KyOMKH Ha MOKPBIBAIOIIEH €ro MOCTOBOM.
IIpoe3n mo MOCTY BpEMEHHO 3aKpbIT .

BobicoTa JiidesieBoii 6amHu

Ecnu tenepp Hac crnpocsT, KakoBa BbIcOTa OM¢eneBoil GamHu, TO mpexiae yem OTBeTUTh: “300
METPOB”, Bbl, BEPOSITHO, OCBEJJOMUTECH:

— B kakyro moroay — XoJ0JHYIO WM Temulyto? Beap BeICOTa CTOJIb OTPOMHOTO JKEJIE3HOTO COOPY-
KEHHs He MOXKET OBITh OJIMHAKOBA MPH BCAKOHM Temreparype. Mbl 3HaeM, YTO Kele3HbIH CTepKEeHb JIJIH-
Hoit 300 M ynnuHSeTcs Ha 3 MM IIpU HarpeBaHUM €ro Ha OJUH rpaayc. [IpuOnu3nuTenbHO Ha CTONBKO Ke
JIOJDKHA BO3pacTaTh U BbicoTa DH(eneBoil OalrHyu nMpu MOBBIIEHUH TeMIiepaTypsl Ha 1°. B temyio cou-
HEUHYIO MOT0JTy *eJle3HbI MaTepuall OalHu MokeT HarpeTbes B [lapmke rpagycoB 1o +40, Mexay Tem
KaK B XOJIOJHBIM, OKUIMBBIN JEHb TeMIepaTypa ero nazgaer o +10°. a sumoro go 0°, gaxe no — 10°
(6ospine Mopo3sl B [Tapuxe peaxn). Kak Bunum, koneGaHus TeMiepaTypsl 1o0xoa4t 10 40 u 6osee rpa-
IycoB. 3HAUUT, BbIcoTa DiierneBoii OanrHu MoxkeT kKonebarbest Ha 3 * 40 = 120 MM, wnn Ha 12 cm (60J1b-
I1€ JUIMHBI 3TOH CTPOKH).

[TpsMble n3MepeHus oOHapYX UM Jaxe, 4yTo Difdenena OalllHs elle YyBCTBUTENbHEE K KOJIeOaHUsIM
TEMIepaTypbl, HEKEIM BO3AYX: OHA HArpeBaeTCs U OXJIAXKIAeTCsl ObICTpee U paHbllle pearupyer Ha BHE-
3aITHOE TOSIBJICHUE COJHIIA B 00JauHblil IeHb. MI3MeHeHus BbICOTHI DiideneBoit 6amHu 66U 0OHApYyxe-
HBI C TOMOIIIBIO IIPOBOJIOKH U3 0c000M HUKENIEBOW CTainM, 00Jataromeil crnocoOOHOCThIO MOYTH HE U3Me-
HATH CBOEH JUIMHBI ITPU KOJIEOaHUAX TeMIepaTypbl. 3aMeuyaTeNbHbli CIJIaB 3TOT HOCUT Ha3BaHHE “HHBAp”
(OT MTaTUHCKOTO “HEM3MEHHBIN ).

Wrtak, B »apkuil IeHb BeplIrHa DiideneBoil 6alHu Mo JHUMAaETCs BbIIIE, YeM B XOJIOJHBIN, HA KYy-
COYEK, PAaBHBIM JJIMHE 3TOM CTPOKU U CAETAHHBIA M3 )KeJe3a, KOTOpoe, BIPOYEM, HE CTOUT HU OJHOTO
JIMIIHET0 CaHTHMA.

OT 4aifHOro cTaKaHa K BOAOMEPHO# TPyOKe

Panbilie uemM pa3nuTh 4yail O cTakaHaMm, OTBITHASA X03siiKa, 3a00TACh 00 UX LIEJIOCTH, HE 3a0bIBaET
HOJIOKUTHh B HUX JIO)KKH, OCOOCHHO eciu OHU cepeOpsiHble. KuTeiickuii onbIT BeIpaboTa BHOJIHE Ipa-
BUJIbHBIN ITpueM. Ha yem oH ocHOBaH?

VYscuum cebe npexie, moueMy BooOIIe CTaKaHbl TPECKAIOTCS OT TOpsAYei BOIBI.

IIpnuriHa — HEpaBHOMEPHOE paclIupeHue crekna. I'opsyas Boxa, HalIWTas B CTAKaH, [IPOrpeBaeT
€ro CTCHKH HE Cpa3y: CHayalla HarpeBaeTCs BHYTPEHHUM CIIOW CTEHOK, B TO BPEMs KaK HApy>KHBIN HE YyC-
IIEBACT €lle HarpeTbes. Harperblil BHYTPEHHUN CIIOM TOTYAC XKE PACIIUPAETCS, HAPYXKHBIM K€ O0CTaeTcs
[I0Ka HEM3MEHHBIM U HUCIBITBIBACT, CIEAOBATEIIBHO, CUJIBHBIM Hanop u3HyTpu. [Ipoucxomur paspeiB —
CTEKJIO JIONAETCA.

He nymaiite, 4to Bbl oOecrieunte ce0sl OT TaKUX “CIOPIIPHU30B”, €M 003aBeAeTECh TOJICTHIMU CTa-
kaHaMmu. ToJCThIE CTakaHbl — KaK pa3 CaMble HEIIPOYHBIE B 3TOM OTHOLICHUU: OHU JIONAXOTCS Yalle, He-
eI TOHKHE. DTO U MOHATHO: TOHKAasi CTEHKa MporpeBaeTcs ObicTpee, B Hel ObICTpee ycTaHAaBJIMBAIOTCS
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paBHOMEpHasl TeMIlEpaTypa U OJMHAKOBOE pAacIIMpPEHHE, — HE TaK, KaK B TOJICTOM, MEIJIEHHO Iporpe-
BAIOLIEMCS CJIOE CTEKIIA.

OO0 oaHOM TOJBKO HE Ha/o 3a0bIBaTh, BHIOMPAs TOHKYIO CTEKJISIHHYIO MOCYIY: TOHKUMH JIOJIKHBI
OBITH HE TOJBKO OOKOBBIE CTEHKH, HO U JTHO cTakaHa. [Ipu HanuBaHuU ropsiueil BBl HArpeBaeTcs IiaB-
HBIM 00pa3oM JIHO; €CII OHO TOJICTO, CTAKaH PacTPEeCcKaeTcs, Kak Obl TOHKM HU OBUTH €ro CTeHKH. Jlerko
JIOTIAIOTCS TaKKEe CTaKaHbl U (paphOpPOBBIE YAIIKU C TOJICTHIM KOJIBIIEOOpa3HBIM BBICTYIIOM BHHU3Y.

UeM CTEKJISIHHBIN COCYJl TOHBILE, TEM YBEPEHHEE MOKHO IIOABEPraTh €ro HarpeBaHWI0. XUMUKH
II0JIb3YIOTCSL OUEHb TOHKMMM COCYAaMHU M KUIATAT B HUX BOJY IPSIMO Ha rOpejKe, HE TPEBOXkach 3a Iie-
JOCTb COCYAA.

Koneuno, uneanpHoii nocynoi Oblia Obl Takas, KOTOpas BOBCE HE pacHIMpsuiach Obl IPU HarpeBa-
Huu. YpesBpluaiiHO Majio pacmupsieTcs kBapl: B 15 — 20 pa3 MeHblie, yeM cTekio. ToicTslil cocya U3
MPO3payHOro KBapla MOXKET ObITh KaK YrOJHO HarpeT — OH He JIONHeT. MOXKHO cMeso OpOCUTh KBaple-
BBbII COCYZl, HATPETBIA J0 KPACHOTO KaJleHUs, B JIEASHYIO BOJY, HE omacasch 3a ero uenocts [KBapuesas
nocyaa ynobHa jiist 1a00paTOpHOTo yIoTpeOIeHus ele TeM, YTO OHa OYeHb TYrOIUIaBKa: KBaplLl pa3msir-
gaeTcs TosbKo 1pu 1700°]. D10 cBA3aHO OTUACTH U € TEM, YTO TEIUIONPOBOJIHOCTD Y KBapla 3HAUUTEIbHO
OosblIe, YeM y CTeKJIa.

CrakaHbl JIONAIOTCSI HE TOJILKO MPH OBICTPOM HArpeBaHWU, HO U MPH PE3KOM oxJaxaeHuu. [Ipuun-
Ha — HEPABHOMEPHOE corcamue: HapyKHbIN CIIOH, OXJIaXKasCh, CTATUBAETCA U CUIIBHO CIIABIMBAET BHYT-
PEHHHUI CJIOM, elle He YCTIEBIINI OXJIaIuThCs U cxKaTbesl. [loaToMy He cienyet, HarpuMep, OaHKy ¢ Tops-
Y1M BapEHbEM BBICTABIIATH HA PE3KUI XOJIOA, IOTPYKaTh B XOJOJHYIO BOAY U T. II.

Bepnemcs, oqHako, K 4alfHOM J0Keuke B cTakaHe. Ha yueM OCHOBaHO ee mpeoxpaHsolee JIEeNCT-
Bue?

Pe3koe pa3nuune B HarpeBaHUM BHYTPEHHETO W HAPYKHOTO CJIOSi CTEHOK ObIBAaeT JIMIIb TOI' /A, KO-
I7la B CTaKaH cpa3y HAIMBAETCs OYEHb ropsyas BOJA; BOJAA TEIUIAas HE BBI3BIBAET PE3KOW pa3HUIIbI B Ha-
I'PEBAHNH, CJIEIOBATENIBHO, U B HATSKEHUU PA3JIMYHBIX yacTel crekia. OT Temoil Bkl nocyaa He Jiona-
ercsa. UYTo ke NMpOMCXOIUT, €CIM B CTakaH IOJIOKeHa Jiokeuka? [lonmaB Ha 1HO, ropsyas KUAKOCTb,
IpeX/Ie YeM HArpeTh CTEKJIO (KOTOpOE IIOXO MPOBOJAUT TEIUIO), YCIIEBAET OTAATh YacTh CBOEH TEIUIOTHI
XOpOoUIEMY IPOBOJHUKY — METAJILY; TEMIIEPATYPA KUJIKOCTH MIOHMKAETCS; U3 TOPsiuei OHA JIEJIaeTCsl Tell-
JIOW ¥ NOTOHY 1ouTH Oe3BpenHo. JlanbpHeliee ke NPUIMBaHUE TOPSYEro Yast He CTOJIb YK€ OMAcHO JUIs
CTaKaHa, TaK KaK OH YCIIEJ] HEMHOI'O ITPOrPETHCS.

CrnoBom, MeTaJuTMUYeCKast JIOXKKA B cTakaHe (0OCOOCHHO eCiIM OHAa MAacCHMBHA) CIIIa)KUBAaeT HEPABHO-
MEPHOCTb HarpeBaHUs CTaKaHA U TEM MPEAOTBPAILAET PACTPECKUBAHUE CTEKJIA.

Ho nouemy nyuie, ecnu joxka cepedpsinas? [Totomy uto cepedpo — Xopolunii IpOBOIHUK TeIlIa;
cepeOpsiHast JI0XkKKa ObICTpee OTHUMAET TEIUIOTY OT BOJbI, HEXKeJIM MeqHas. BcnoMHuuTe, Kak cepeOpsHas
JIOKKa B CTaKaHE ¢ TopsiuuM 4yaeM oOxuraet pyky! [1o aTomy npusHaky Bbl Jake MoxkeTe 06e3011009HO
OTpeNeNATh MaTepHall JIOKKU: MEIHAs JIOJKKA MaJIbLEB HE 00XKHTaeT.

HepaBHOMepHOE paciIMpeHne CTEKISHHBIX CTEHOK CTaBUT IIOJ YTPO3Y LIEIOCTh HE TOJBKO YalHBIX
CTaKaHOB, HO U OTBETCTBEHHBIX YacCTel MapoBOr0 KOTJIa — €ro BOJOMEPHBIX TPYOOK, 10 KOTOPBIM OIpe-
JieNsieTcs BhICOTAa BOJIBI B KOTJIE. BHyTpeHHUE CIOM 3TUX CTEKISIHHBIX TPYOOK, HarpeBaeMble rOpsSYUM
napoM M BOJIOHM, pacIUpsitoTcs Oojblle HapyxkHbIX. K HaTsXeHHI0, MOPOKIAEMOMY 3TOM NMPUYMHOM,
npubaBiseTcs ele CUIbHOE AaBJICHHE Mapa U BOJIbI B TPYOKeE, OTUEro OHA JIETKO MOXKET JOMHYTh. UTOObI
HPEJOTBPATUTh 3TO, U3TOTOBIIAIOT MHOT/A BOJOMEPHBIE TPYOKH U3 JBYX CJIOEB CTEKIa Pa3HbIX COPTOB:
BHYTPEHHUI CII0M nMeeT MEHbLINI KO(PUIIMEHT pacIupEeHus], HeXKeJId HapYKHBIMH.

Jlerenaa o camore B 0ane

“OTyero 3UMOIO JIeHb KOPOTKUN M HOYB JUIMHHAs, a JIOTOM — Ha0060poT? JleHb 3UMOIO OTTOrO KO-
POTKMH, 4YTO, MOJOOHO BCEM MPOYUM IpEeaMETaM, BUJIUMBIM M HEBUAMMBIM, OT XOJOJa CXHUMAETCs, a
HOYb OT BO3KEHMsI CBETHJILHUKOB M (hOHapei pacimpsiercs, n0o corpeBaercs’”.

Kypbe3noe paccyxnaenue “Boiicka /JJoHCKOro oTcTaBHOrO ypsiiHUKA M3 paccka3a YexoBa BbI3bIBa-
€T y Bac YyJbIOKy cBOeH SBHOM HecooOpa3HOCThI0. OJIHAKO JIIOJIM, KOTOPbIE CMEIOTCA HaJ| M0JI00HBIMU
“y4eHbIMH pacCyKICHUSMHU, HEPEAKO CaMH CO3/Ial0T TEOPUH, MOXKaIyH, CTOJIb ke HecooOpasHble. Komy
HE MPUXOJWIOCH CIBILATh UM JJaKe YUTaTh O carore B 0aHe, HE BJIE3AIOIIEM Ha pa3ropsyeHHYIO HOTY
OyaTo ObI MOTOMY, YTO “HOra MPHU HarpeBaHUM yBeJIWYMIach B 00beMe”? DTOT 3HAMEHUTHIN IpUMep cjie-
JaJcs 4yTh HE KJIIACCUYECKUM, a MEKAY TEM €My JIal0T COBEPILEHHO MPEBPATHOE OOBSICHEHHE.
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[Ipexne Bcero, temreparypa 4eJOBEYECKOTo Tela B OaHE MOYTH HE TOBBIIIACTCS; MOBBILICHUE
TEMIIEpaTyphl Tena B 0aHe He mpeBocxoauT 1°, MHOro 2° (Ha momke). YenoBedeckuil opraHiu3M YCIEUTHO
OopeTcs ¢ TeIUIOBBIMU BIUSHUAMHU OKpPYXKAIOIIEH Cpeabl U MOJAEPKUBAET COOCTBEHHYIO TEMIIepaTypy Ha
OIIPEIIECIICHHOU TOYKE.

Ho npu HarpeBanuu Ha 1 — 2° yBenuyeHue oObeMa HAIIErO Tejla TaK HUYTOXKHO, YTO €r0 HENb3s
3aMEeTHUTh NpH HajieBaHUM canor. KosddunuenTt pacimpennst TBEpAbIX U MATKUX YacTel YelI0BEYeCKOTO
TeJa HE MPEBOCXOAUT HECKOJIBKUX NECATUTBICAYHBIX. Cie10BaTENbHO, IMPUHA CTYIIHU U TOJIIIMHA roje-
HU MOTJIM OBl YBEJTMUUTHCS BCETO HAa KaKylO-HUOYAb COTYIO JI0JI0 caHTuMeTpa. Heyxkenu xe camoru
IIBIOTCA ¢ TOUHOCTRIO 10 0,01 ¢cM — ToNIUHEI Bojoca?

Ho ¢axt, koHeYHO, HECOMHEHEH: Caloru TPyAHO HajeBaTh mocie Oanu. IlpuumHa, ogHako, HE B
TEIUIOBOM PACLIMPEHHH, a B IPUJIMBE KPOBHU, B pPa30yXaHUU HAPYKHOTO IMOKPOBA, BO BIAKHON MOBEPXHO-
CTH KOXXM U TOMY IOJOOHBIX SBJICHUSAX, HE UMEIOIINX HUYETO OOIIEro ¢ TeMJIOBbIM PACIIUPEHUEM.

Kak ycrpanBanuce uyneca

JpeBuerpeueckuii Mexanuk ['epon Anekcanapuiickuii, n3o0peraTens GOHTaHA, HOCSIIETO €ro UM,
OCTaBWJI HAM OINMCAHUE JIBYX OCTPOYMHBIX CIIOCOOOB, C TOMOIIBIO KOTOPBIX €TUIETCKHUE KPELbl 0OMaHbI-
BaJIM HApOJ, BHYILIAs €My BEPY B yyJeca.

Ha puc. 74 Bbl BUAMTE MyCTOTENBIN METANINYECKUI )KEPTBEHHUK, a [10J1 HUM CKpBITBIN B MOJ3EMe-
JIb€ MEXAaHM3M, IPUBOIAIINNA B JBHKEHHE IBEpU XpaMa. JKepTBEHHUK CTOsul cHapyxH ero. Koraa passo-
JIT OrOHb, BO3IYX BHYTPU >KEPTBEHHMKA BCIEIACTBUE HArpeBaHUs CUJIBHEE NAaBUT HA BOAY B COCYIE,
CKpPBITOM IIOJ] TTOJIOM; U3 COCYJIa BOJIa BBITECHSIETCS 10 TPYOKE U BBUJIMBAETCS B BEJPO, KOTOPOE, OIMyCKa-
ACh, IPUBOJUT B JIEHCTBUE MEXAHU3M, Bpalllarouuii 1sepu (puc. 75). M3ymneHHble 3puTein, HUYETO HE
MI0JIO3PEBAIOIINE O CKPBITOH MO/ MOJIOM YCTAaHOBKE, BUJAT Mepesn co0oil “dyn0”: Kak TOJIbKO Ha JKepT-
BEHHUKE 3albIa€T OTOHb, ABEPU XpaMa, ‘BHEMJI MOJIMTBAM >KpeLa’, PaCTBOPSIOTCS CIOBHO CaMH CO-
0oii...

BCHHOTI'O OT'HA.

Puc. 75. Cxema ycTpoiicTBa ABepeil Xpama, KOTOPbIE CaMH OTKPBIBAIOTCS, KOTJa Ha KEPTBEHHUKE
MBLUTAET OTOHB (Cp. puc. 74).
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Puc. 76. Ipyroe MHHUMO€ 4y/10 APEBHOCTH; MACJIO CAMO MOJJIMBAETCS B dKEPTBEHHOE TJIaMsl.
o

Puc. 77. Hacel, KOTOpBIE 3aBOJISATCS caMU CO0OiA.

Jlpyroe MHUMOE 4yJi0, YCTpanuBaBIleecs KpelnaMmu, n300paxxeHo Ha puc. 76. Korga Ha kepTBeHHU-
K€ 3arbUIaeT IIaMsl, BO3yX, PaCUIMPSsACh, BEIBOJUT MAcjO M3 HUKHETO pe3epByapa B TPYOKH, CKPBITHIE
BHYTpHU (GUTyp XKPELOB, U TOTJAa Macjo YyJECHBIM 00pa3oM caMO MOJJIMBaeTcs B OroHb... Ho cromso
KpeLy, 3aBeyIOLIeMY STUM KEPTBEHHUKOM, HE3aMETHO BBIHYTH IPOOKY M3 KPBIIIKH pe3epByapa — U U3-
JUSTHUE Maclla IPeKpalaioch (MMOTOMY 4TO M30BITOK BO3JyXa CBOOOJHO BBIXOJMII Yepe3 OTBEPCTHE); K
ATOH YIOBKE XpeLpbl Mpuderaiy Toraa, Korjaa NPUHOMIEHNUE MOJILMXCS OBbIIIO CIUIIKOM CKY/THO.

Yacel 0€3 3aB01a

Msl y)Xe omMchIBaJIM paHble Yachkl 0e3 3aBoja (BepHee, 0e3 CIeUaIbHOro 3aB0ja), YCTPOUCTBO
KOTOPBIX OCHOBAHO Ha MepeMeHax B JiaBieHuu atMochepsl. OnuiieM Tenepb Mmog00HbIe Ke CaM03aBOIs-
LIMECS] Yachl, OCHOBAHHBIE HA TEINIOBOM PaCIIUPEHUH.

Mexanus3m ux u3o0paxeH Ha puc. 77. I'maBHas yacte ero — crepxHu Z1 u Z2, cnenaHHble U3 0Co-
00ro MeTaIITMYecKOro ciuiaBa ¢ OoibiiuM KodhduimentoMm pacumpenus. Crepxkenb Z1 ymupaercs B
3yOLIbl KoJieca X Tak, YTO MPH YOIUHeHUl 3TOTO CTEP)KHS OT HarpeBaHUs 3yOuaToe KOJIECO HEMHOTO TO-
BopaunBaercs. CtepikeHb Z2 3alernJisieT 3a 3yO1sl Koseca Y MpH YKOPOUCHUH OT X0JI0/1a M [IOBOPAUYHBACT
ero B TOM ke HanpasieHuu. O0a kojeca HacaxeHbl Ha Baja W1, pu BpalieHuH KOTOPOTro IOBOPAaYMBaET-
cs1 60JIBIIIOE KOJIECO ¢ uepnakamu. Yepraku 3axXBaThIBAIOT PTYTh, HAIUTYIO B HHKHUH 5ke100, 1 IepeHo-
CAT B BEPXHMI; OTCIOJIa PTYTh TEUET K JIEBOMY KOJIECY, TAKXKE C UepIaKaMU; HAIIOJIHAS MOCJIEIHUE, PTYTh
3aCTaBJIseT KOJIECO BpAIlaThCs; MPU ATOM IMPUXOAUT B JABMKeHuE 1enb KK, oxBaTeiBaromas koiseca Kl
(na obmem Bamy W2 ¢ GOJBIIMM KOJECOM) M K2, MOCIIEAHEE KOJECO 3aKpyYMBAET 3aBOJHYIO MPYKUHY
4acoB.

Yro ke nenaercs ¢ pTyThiO, BBUIMBLIEHCS U3 YEPHAKOB JIEBOrO kKoseca? OHa CTEKAaeT 10 HAaKJIOH-
HOMY keno0y R1 cHOBa k mpaBoMy KoJiecy, YTOOBI OTCIO/IA OMSITh HAauaTh CBOE MEepEMEIICHHUE.

MexaHu3M, Kak BHJAUM, JOJDKEH JBUraThCs, HE OCTaHABJIMBAsCh, /IO T€X MOp, MOKa OyIyT yAIu-
HATHCSI WIIM YKOpauuBaThes cTepxkHU Z1 u Z2. CregoBaTenbHO, s 3aB0JIa YaCOB HEOOXOMMO TOJBKO,
4yTOOBI TEMIIepaTypa BO3/lyXa MOMEPEMEHHO TO MOBBIIIANACH, TO MOHIKaNack. Ho 3T0 MMeHHO U mpowuc-
XOJUT camMo co0oif, He TpeOyst 3a00T C Hallel CTOPOHBI: BCSIKas IEpEMEHa B TeMIepaType OKPYKaOIIEro
BO3/lyXa BBI3BIBAET YAJIMHEHHE WM YKOPOUEHHE CTEP)KHEW, BCIEACTBUE YETO MENJIEHHO, HO MOCTOSHHO
3aKpY4YHMBAETCS MIPYKUHA YaCOB.

Mo>xHO 1 Ha3BaTh ATH Yackl “BedyHbIM” aBurarenem? Koneuno, Het. Yacel OyayT UATH HEompee-
JIEHHO JI0JITO, IT0OKA HE M3HOCUTCSI MEXaHU3M, HO HCTOYHUKOM MX SHEPTUU CIYXKUT TEIIOTa OKpPYXKakolle-
ro Bo3/yxa; paboTa TEIIOBOro pacUIMPEeHHs HAKOIUIIETCS STUMH YacaMH 10 MaJIeHbKUM MOPIUSIM, 4TO-

99

OBl HCIIPCPBIBHO PACXOA0BaTh €€ HA ABUKCHUC YACOBBIX CTPCIIOK. 910 “I[aPOBOI/I JABHUTIATCJIb, TaK KaK HC
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TpeOyeT 3a00T U pacXoJ0B Ha MOAJEpKaHUEe CBOCH paboThl. Ho OH HEe TBOPUT PHEPTUU U3 HUYETO: Tep-
BOMCTOYHHKOM €T0 SHEPTuu sBjsiercs Teriora ColHIa, COrpeBaroiero 3eMiio.

Jlpyro#t o0pa3unk caM03aBOMSIIUXCS YacOB CXOIAHOTO YCTpOWCTBAa M300paxeH Ha puc. 78 u 79.
31ech TIaBHOM YacThIO SIBISIETCS TIUIEPUH, PACIIUPSIONIMIICS C MOBBIIICHUEM TeMIIepaTyphl BO3ayXa U
MOTHUMAIOIIUI TPU 3TOM HEKOTOPBIA TPY3UK; MaJCHHUE TPy3a U JBIKET MEXaHU3M 4acoB. Tak Kak riu-
uepuH 3atBepaeBaeT juib npu — 30° C, a kunut nipu 290° C, To MEXaHU3M 3TOT MPUTOJIEH IJIs1 YaCOB Ha
TOPOJICKUX IUIOMIAAX U JPYTUX OTKPBITHIX MecTax. Konebanus TeMreparypsl Ha 2° y)Ke JOCTaTOYHO IS
obecrnieveHns xoa Takux 4acoB. OMH SK3EMIUISP UX HCIBITHIBAICSA B TEUECHUE TOJIa U MOKAa3all BIIOJIHE
YIOBJIETBOPUTENBHBIN X0/, XOTSI B TEUEHUE BCETO rojla K MEXaHU3MY He MpUKacaaach HUUbS PyKa.

BrIToHO 1M IO TOMY K€ NMPUHIUITY YCTpauBaTh ABUTATEeNU Oomnee KpymHble? Ha mepBblid B3I
Ka)KETCs, UYTO MOJOOHBIN JapoBOW ABUTaTEeNb MOJKEH ObITh OYeHb SKOHOMUYEH. BhrumcieHnue maer, of-
HAKO, MHOU pe3ynbrar. [ 3aBoa OOBIKHOBEHHBIX YACOB Ha IIETbIE CYTKU HY)KHO SHEPTrUU BCETO OKOJIO
1/7 xunorpamMmomerpa.

Puc. 75. Camo3aBopsiuecs 4yachl, B [IOKOJIE YaCOB CKPbITa TPYOKa C TITHIIEPHHOM.

DTO0 cocTaBiseT B cexyHOy KpyribiM cuetoMm 600000-10 1010 KMIOTpaMMOMETPA; a TaK Kak JIola-
IMHAsl CUja paBHA 75 KIM B CEKyHIY, TO MOIIHOCTb OJIHOTO YacOBOI'O MEXaHM3Ma COCTaBJISIET BCETO
45000000-10 ponro JOMIAAMHOMN CHIIBI. 3HAYUT, €CIU CTOMMOCTb PACIIUPSIOIIMXCS CTEP/KHEN MEPBBIX Ya-
COB WJIM MPHUCTIOCOOJICHUS] BTOPBIX OILICHUM XOTs ObI B OJHY KOIEHKY, TO KalHUTaJbHBIN pacxoa Ha OJHY
JIOUIaIUHYIO CHITYy To1o0HoTo ABuratens coctaBut 1 kom. * 45 000 000 = 450 000 py6neii.

[Toutn monMuiMoHa pyOselt Ha | JOMIAAMHYIO CHIIy — MOXAayd, IOpOTroBaTo Ui “‘AapoBOro”
JIBUTATEIIS. . .

IHoyyurtenbHass manupoca

Ha xopo0Oke nexut nanupoca (puc. 80). OHa npiMutcs ¢ 060uX KOHIIOB. HO 1bIM, BBIXOISIIMIA Ye-
pe3 MYHIAILITYK, OIYCKAETCsl 6HU3, MEXKIY TEM KaK C APYroro KOHIA OH BbeTcs 66epx. I[louemy? Benp, ka-
3aJ10Ch ObI, C TOH U C APYTO CTOPOHBI BBIACISETCS OJUH U TOT K€ JbIM.

Jla, 1bIM OZIMH U TOT K€, HO HaJ TJICIOLUM KOHLIOM IaIMpOChl UMEETCS BOCXOAAIECE TEUYCHUE Ha-
IPETOro BO3/yXa, KOTOPOE M yBIEKaeT ¢ COOOM yacTHIlbl AbiMa. Bo3ayX ke, IpOoXOoasiIiuii BMeCTe C JIbl-
MOM 4Yepe3 MYHJIIITYK, YCIIEBAET OXJIaJUThCS U HE YBIIEKACTCS YK€ BBEPX; a TAK KaK YaCTHUIbI IbIMa CaMu

1o ce0e TspKelee BO3J1yXa, TO OHH U OIIYCKAIOTCs BHU3.
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Puc. 80. Iloyemy ApIM TanupoOChl y OJHOTO KOHIIA TOJHUMAETCS BBEPX, Y JAPYrOro OITyCKAeTCs
BHU3?

Jlen, He TalOIU B KUNIATKE

Bo3bMuTe npoOupKy, HAOJHUTE BOJOM, MOTPY3UTE B HEE KYCOUEK JIbJa, @ YTOOBI OH HE BCIUIBLI
BBEpX (JIe] JIerdye BOJbl), MPUAABUTE €r0 CBUHIIOBOM IyJIeH, METHBIM IPY3UKOM U T. IL.; IPH 3TOM, OJJHA-
KO, BOJIa JIOJDKHA UMETh CBOOOHBIM JOCTYN KO Jibay. Tenepb nmpuOin3bpTe NpoOUpPKY K CIIUPTOBOH J1aM-
MOYKE TaK, YTOOBI MJIaMsl JIN3aJI0 JUIIb BEPXHIO 4acTh npooupku (puc. 81). Bckope Boga HauMHAET Ku-
NeTh, BbIAEISS KiIyOsl nmapa. Ho cTpanHas Bewb: jieq Ha aHe npoOupku He Taet! Mbl umMeeM mnepes coooi
CJIOBHO MAJIEHBKOE YyJ0: JIEI, HE TAIOLINUN B KUIIAIIECH BOJE. ..

Pasranka kpoercst B TOM, YTO Ha JHE MPOOUPKHU BOJa BOBCE HE KUIIHT, @ OCTACTCS X0J0O0HOU; OHA
KHUIIUT TOJIbKO BBEpXY. Y Hac He “Jie/l B KUIIATKE”, a “Jen noja KUMATkoM . Pacummpssace ot temia, Boja
CTaHOBUTCS JIETYE U HE OIMYCKAeTCs Ha THO, a OCTaeTCsl B BepXHEH yacTu npoOupku. TeueHus Temnoi Bo-
IIbl ¥ TIEpEMEIINBAaHUE CIIOEB OyIyT IPOUCXOIUTH JIUIIb B BEPXHEW YacTU MPOOUPKHU M HE 3aXBATAT HUXK-
HUX 0oJiee MIOTHBIX ciaoeB. HarpeBaHne MoKeT nepeaBaThCsl BHU3 JIMIIb MYyTEM TEIUIONPOBOIHOCTH, HO
TEIJIONPOBOJHOCTD BOJIbI UPE3BBIUANHO MaJa.

Ha aex niau nmox jen?

JKenas HarpeTh BOAy, MBI IIOMEIIAEM COCYJI C BOJIOM HaJ IiaMeHeM, a He cOoKy oT Hero. U mocry-
[aeM BIIOJIHE MPABHIBHO, TaK KaK BO3JyX, HArPEBACMbIH IJIAMEHEM, CTAHOBUTCS 00Jice JICTKUM, BBITEC-
HSIETCSI CO BCEX CTOPOH K8epXy U 00TEKaeT Halll COCY/I.

CrnenoBaTenbHO, MMOMEIIAsl HArPEeBaeMOe TENIO HaJ TJIAMEHEM, Mbl UCTIOJb3YeM TEILIOTY UCTOYHUKA
CaMbIM BBITOJIHBIM 00Pa30M.

Ho kak mocTymuTh, €clii Mbl XOTHM, HAlPOTHB, OX1a0umsb KaKoe-THOO TeJIO C MOMOIIbI0 Jibaa?
MHorwe, 1Mo MpUBBIYKE, MOMEIIAOT TEJIO HAJl JIbJIOM, — CTaBST, HAIPUMEDP, KYBIIUH MOJIOKA ITOBEPX JIbJIA.
DT0 HelenecooOpa3Ho: Beb BO3AYX HAJl JbAOM, OXJIAJUBIINCH, ONYCKAemcsi BHU3 U 3aMEHSETCS OKPY-
JKAIOIIUM TETUTBIM BO3yXx0oM. OTCIO/Ia MPAKTUYCCKHUI BHIBOJI: €CIIM XOTHTE OCTYIUTh HAITUTOK HMJIM KyIlla-
Hb€, IIOMEIIANTe ero He Ha 1ed, d noo eo.

[Tosicanm mogpoOHee. Eciu mocTaBUTh COCy ¢ BOJOW Ha Jie/d, TO OXJIaUTCS JIMIIb CaMbIi HH>KHUN
CJIOM KUAKOCTH, OCTAIIbHAS KE YacTh Oy/IeT OKPY)KE€HA HEOXIKIECHHBIM BO3ayXoM. HanpoTus, ecnu mo-
JIOKUTH KYCOK JIbJa 108epX KPBIIIKU COCYNa, TO OXJIAKICHHUE €ro COAECPKUMOro moiaer Ovictpee. Oxa-
JKJCHHBIEC BEPXHUE CJIOU KUJIKOCTH OYAYT OMYCKAThCS, 3aMEHSISICh TETIJION KUAKOCTBIO, ITOTHUMAIOIIEHCS
CHU3Y, TOKa HE OXJIAJIUTCS BCS JKHIKOCTh B cocyne [Uucras BoJa oxuaxaaercs mpu 3ToMm He a0 0°, a
TOJIBKO 70 Temmepatypsl 4°C, mpu KOTOpPOl oHa MMeeT HauOOJIbIIYI0 TUIOTHOCTh. Ho Ha mpakTuke U He
BCTpeUaeTcsi HAAOOHOCTH OXJIAXK/1aTh HAMMUTKH A0 HYMs.]. C APYroil CTOPOHBI, OXJIaXACHHBIN BO3IyX BO-
KPYT JIbJIa TaKXke Oy/IeT OIMyCKaThCsl BHU3 U OKPYKHUT cOOOM coCy .

ITouemy nyer OT 3aKpPBITOro OKHa?

Yacto AYCT OT OKHA, KOTOPOC 3aKPBITO COBCPUICHHO IJIOTHO U HC UMECT HU MaJeHIen meau. 910
KaKETCA CTPAaHHBIM. Mexcz[y TEM 31€Ch HCT HUYCTO YAUBUTCIILHOTO.

B03IIyX KOMHATBI TOYTH HUKOTJda HEC HAXOJUTCA B ITOKOC; B HCM CYHICCTBYIOT HCBUJAUMBIC JJIA TJIa-
34 TCUCHUSA, TOPOKAACMBIC HAI'PCBAHNUEM U OXJIAXKICHUCM BO3YyXa. Ot HarpeBaHus BO3AYX pa3peCiKacTCA
H, CJICAOBATCIbHO, CTAHOBUTCSA JICTUYC, OT OXJIAKACHHUA, HAIIPOTUB, YIUIOTHACTCA, CTAHOBUTCSA TAKCIICC.
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Jlerkuii HarpeThIii BO3yX OT O6aTaped LEHTPAIBHOTO OTOIJICHUS WU TEIJION MY BBITECHSIETCS XOJIOJ-
HBIM BO3JyXOM BBEPX, K IIOTOJIKY, @ BO3yX OXJIaXKJACHHBIN, TSOKENBINA, BO3JIE OKOH UJIM XOJIOJHBIX CTEH,
CTEKaeT BHU3, K II0OJIy.

OTH TeYeHUs B KOMHATE JIETKO OOHAPY>KUTh C TIOMOIIBIO IE€TCKOTO BO3YIIHOTO I1apa, €ClIy MOBs-
3aTh K HEMY HEOOJBIION TPpy3, 4TOOBI IIap HE yHUpalcs B MOTOJOK, a CBOOOJHO Mapuil B BO3ayXxe. Bri-
MYIICHHBIN O0JIN3 HATOIJICHHOM MEYKH, TAaKOW IIap IMyTEeIIECTBYET MO KOMHATE, YBJIEKaeMblii HEBHIUMBI-
MU BO3JYIIHBIMU TE€UYECHUSAMH: OT IIEUKH IO IIOTOJIKOM K OKHY, TaM OITyCKAeTCs K IOy U BO3BPALLAETCS
K II€YKe, YTOOBI BHOBB ITYTEIIECTBOBATH 110 KOMHATE.

BoT nouemy 3uMoil MBI YyBCTBYEM, KaK JIyeT OT OKHA, 0OCOOEHHO y HOT, XOTs pama Tak IUIOTHO 3a-
KpBITa, 4YTO HAPYKHBIM BO3yX HE MOXKET IIPOXOJUTH CKBO3b ILIEIIH.

TauncTBeHHAs BepTyLIKA

W3 ToHKOI manupocHOi OymMaru BBIPEXKbTE NMPSAMOYrojbHUYEK. [lepernure ero no cpeiHum JUHU-
M U CHOBa paclpaBbTe: Bbl OyleTe 3HATh, Ilie LEHTP TsHKecTH Bamiei ¢urypsl. [lonoxure Teneps Oy-
M)XKy Ha OCTpHE TOpYALIeH UTJIbI TaK, YTOOBI UIJIA MOANKpala ee Kak pa3 B TOU TOUKeE.

bymaxkka ocraHeTcs B paBHOBECHM: OHA IIOAINEPTA B LEHTpe TspkecTH. Ho oT Maneimero nqyHose-
HUs OHA HAYHET BPAILLATHCS HA OCTPHUE.

[Toxa npubopunKk He OOHAPYKMBAET HUUEro TauHCTBEeHHOTO. Ho mpubim3bTe K HEMy pyKy, Kak 1o-
Ka3aHO Ha puc. 82; mpubImKanTe 0CTOPOXKHO, 4TOObI OyMakka He Oblla CMETeHa TOKOM Bo3ayxa. Bbl
YBHJIUTE CTPAHHYIO Bellb: OyMa)kka HAuHET BpallaThCs, CHavyajla MeJUIeHHO, OTOM Bce ObicTpee. OTo-
JIBUHBTE PYKY — BpallleHue npekpatutcs. [Ipubnusbre — onsTh HAYHETCS.
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Puc. 82. Ilouemy Oymaxkka BepTHTCS?

OT0 3araloyHOE BpaILlEHUE OJTHO BPEMSI — B CEMHUAECATHIX I'0JIaX MPOIIJIOro BEKA — AaBajl0 MHOTUM
MOBOJ] JlyMaTh, YTO TEJO Halle 00JaJaeT KaKMMH-TO CBEPXBHECTECTBEHHBIMH CBOMCTBaMu. JlroOutenu
MHUCTHUYECKOTO HaXOJWJIA B 3TOM OIBITE MOATBEPKIACHNUE CBOUM TYMaHHBIM y4eHHUSM 00 MCXOIAIIEH U3
YeJI0BEYECKOIO Tejla TAMHCTBEHHOW cuiie. Mexay TeM NpuyuHa BIOJIHE €CTECTBEHHA U OYEHb IPOCTA:
BO3/YyX, HarpeThlii CHU3Y Balledl pyKoH, MOJAHMMAETCS BBEPX M, Hamupas Ha OyMaxkKy, 3acTaBiseT ee
BpaliaTbcs, MOoJ0OHO BCEM M3BECTHOM CIHMPANBbHOU ‘3Meiike” Haja JaMIoW, MOTOMY 4To, reperudas Oy-
MaXXKy, Bbl IPUJIAJIA €€ YacCTsM JIETKUH YKIIOH.

BuumatensHblii HaOMIOATETh MOKET 3aMETHTh, YTO ONHMCAHHAs BEPTYILUKA BpAIACTCsS B OIpere-
JICHHOM HamNpaBJICHUH — OT 3aIsICThs, BJOJb JIAJJOHH, K MajbllaM. DTO MOXKHO OOBSACHUTH PAa3HUIICH TeM-
nepaTyp Ha3BaHHBIX YaCTEH PyKH: KOHIIBI MAJIBLEB BCET1a XOJIOAHEE, HEXKENU JTaJOHb; TO3TOMY OlH3 J1a-
JOHU oOpasyercst 6osee CHIIbHBIM BOCXOSIINNA TOK BO3AyXa, KOTOPBIH M ynapseT B OyMaxXKy CUJIbHEE,
YeM TOK, MOPOKIAAEMBIN TEIIOTOM najbleB [MOKHO 3aMETUTh TaKXKe, YTO MPH JINXOPAJIKE U BOOOIIE U
MOBBIIIEHHON TEeMIIepaType BepTYIIKa IBHKETCS TOPa3/io ObicTpee. DTOMY MOYUYUTETbHOMY PHOOPUHKY,
KOTJ]a-TO MHOTMX CMYIIaBlIeMy, ObJIO B CBOE BpeMs IOCBSIIEHO Jaxke HeOombioe (GU3nKo-
¢bu3noIIOrNUYecKoe CCIe0BaHUE, I0JI0KEHHOE B MOCKOBCKOM MeIuIIMHCKOM obecte B 1876 r. (H. I1.
Heuaes, Bparmenue nerkux Ten qeiicTBUEM Terlia pykH)|.

I'peer i my6a?

Yro cka3zanu ObI BbI, €CJIM OBl BaC CTaIM yBEpsATh, OyITO 1Iy0a HUCKOJIBKO He rpeeT? Brl mopymanu
Obl, KOHEYHO, YTO C BaMH IIYTAT. A ecii Obl BaM CTaJlli JOKa3bIBaTh 3TO YTBEPXKAECHUE Ha PsAJE OINBITOB?
IIponenaiite, HanmpuUMep, TaKOW OMBIT. 3aMETHTE, CKOJIBKO MOKAa3bIBAET TEPMOMETP, M 3aKyTalTE €ro B
mry0y. Uepes HECKOJIBKO YacoB BhIHBTE. Bbl yOeauTech, YTO OH HEe Harpesics Aa)ke U Ha YeTBEPTb Ipajy-
ca: CKOJIbKO TOKa3bIBaJ paHbllle, CTOJIBKO MOKa3bIBAaeT M Tenepb. BOT M J10Ka3aTeNbCTBO, YTO I1yda He
rpeeT. Bl Morium Obl 3a1m0103pHUTh, UTO IIYOBI Ja)ke XOJ0IIT. Bo3pMuTe Ba my3sIpst O JbJIOM; OJUH 3a-
KyTaiiTe B 11y0y, Ipyroil ocTaBbTe B KOMHATE HE3aKphITHIM. Korja jieq Bo BTOPOM Iy3bIpe pacTaer, pas-
BEpHHUTE LIyOy: BBl YBUAMTE, YTO 37ECh OH MOYTH U HE HAYMHAJ TasiTh. 3HAYMT, IIy0a HE TOJILKO HE CO-
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rpena jibJa, HO Kak OyJTo Ja)e XOJOuia ero, 3aMeassis TasHue!

Yro MoxHO Bo3pa3uth? Kak onpoBeprayts 3ti 10BoAbI? Hukak. LIyOsl neficTBUTENBHO HE TPEIOT,
€CITU TI0J1 CJIOBOM “TPeTh” pazyMeTh coobweHue meniomol. Jlamma rpeer, Ieyka rpeeT, 4eJI0BEeYecKoe
TEJIO TPEeT, IOTOMY UTO BCE ATU MPEIMETHI ABISIOTCS UCTOYHUKAMU TeuloThl. Ho 1my0ba B 3TOM cMmbIcie
CJIOBA HUCKOJIBKO He rpeeT. OHa cgoeco menna He Oaem, a MoabKO Meuiaem meniome Haule2o meia yxo-
Ooumb om He2o. BOT mouemy TEIUIOKPOBHOE KUBOTHOE, TEJIO KOTOPOIO CaMO SBISETCS HCTOUHUKOM TETl-
na, OyzeT 4yBCTBOBaTh cebs B mryde Temiiee, yem Oe3 Hee. Ho TepmMomeTp He MOpokaaeT coOCTBEHHOTO
TEIUIa, ¥ ero TeMIIepaTypa He U3MEHHUTCS OT TOTO, YTO MBI 3aKyTaeM ero B 1ry0y. Jlen, oOepHyTHIi B mI1y-
Oy, J10JIbIIIe COXPaHSAET CBOIO HU3KYIO TEMIIEpaTypy, IOTOMY UTO I1y0a — BeCbMa IJIOXOW MPOBOIHUK Te-
IUIOTHI — 3aMEJISIeT JOCTYI K HEMY TeIUla U3BHE, OT KOMHATHOTO BO3JlyXa.

B takom ke cmbicie, Kak myba, CHET TpeeT 3eMJro; OyIydd, MOJOOHO BCEM MOPOIIKOOOpa3HBIM
TeJaM, IJIOXUM IMPOBOJHUKOM TEIjia, OH MEUIaeT TeIUly YXOAUTh U3 MOKPBITOM UM MouBkl. B mouse, 3a-
IIMIIEHHOM CJI0EM CHera, TEpPMOMETP MOKA3bIBae€T HEPEAKO I'PATYCOB Ha JIECATh OOJIbIIIE, YEM B MOYBE, HE
IIOKPBITON CHETOM.

Wtak, Ha BOIIPOC, TpEET JM Hac I1yda, HaJ0 OTBETHTH, YTO IIyOa TOJIBKO MOMOTaeT HaM IpeTh ca-
Mux ce0s. BepHee Ob1s10 Ob TOBOPUTH, UTO MBI I'peeM 11yOy, a HE OHa Hac.

Kakoe Bpemsi rona y Hac mox Horamu?

Kora Ha HOBEpXHOCTH 3€MIIH JIETO, KAKO€ BpeMsi Tojia Ha TIIyOuHe, HalpuMep, TPEX METPOB 01 e
noBepxHocThi0? Bbl nymaere, uto u Tam nero? Omubaerecs! Bpemena roga Ha MoBEpXHOCTH 3eMJIU U B
II0YBE BOBCE HE OJIHU U T€ K€, KaK MO>KHO NoaymaTth. [louBa upe3BbI4aiiHO IUIOXO NMPOBOAUT TEIUIOTY. B
JleHuHrpazae BOJONPOBOIHBIE TPYOB! Ha IIyOHMHE 2 M HE 3aMep3aloT B caMmble CypoBble MOpo3bl. Koneba-
HUSI TEMIIepaTyphl, MPOUCXOANINE HA MMOBEPXHOCTU 3€MJIM, PACIIPOCTPAHSIOTCS B INIyOb MOYBHI OUEHb
MEJICHHO U JOCTUTAIOT Pa3HBIX CIIOEB €€ C OOJBIINM orno3aHueM. HemocpeacrBeHHble U3MepeHys, Ha-
npumep, B Ciynke (JlennHrpaackoir o01acTi) mokasany, 4TO Ha IIIyOMHY TPEeX METPOB CaMblil TeILIbIi
MOMEHT I'0/la IPUXOIUT C ONO3/1aHuEM B 76 THEM, a caMblil XOJIOIHBIN — ¢ ono3ganueM B 108 nHel. 3to
3HAYUT, YTO €CJIM CaMblil )KapKuil JeHb HaJ 3eMJiel ObUl, CKaXkeM 25 HIojsl, TO Ha TIIyOuHE TPeX METPOB
OH HACTyNUT JUIIb 9 okTs0pst! Ecau camblil X0s104HBINH 1eHb ObUT 15 siHBapsi, TO Ha yKa3aHHOM ri1yOuHe
OH HacTynuT B Mae! J[7s1 Oosee rryOOKHX CIIOEB IOYBBI ONO3aHUs OYIyT elle 3HauYnuTeIbHee.

C yriyGiieHreM B MOYBY TeMIIEpaTypHbIe KoeOaHHs HE TOJIBKO OMa3/bIBaloT, HO U ocilabeBaloT, a
Ha HEKOTOPOW ITyOMHE 3aTyXaloT COBEPILEHHO: KPYIJIbIA I0J, B TEYEHHUE LENIbIX CTOJIETUH, HEN3MEHHO
CTOMT TaM OJIHA U Ta K€ IOCTOSHHAs TEMIIEpaTypa, UMEHHO — CPEIHsA TOf0Basl TEMIIepaTypa JaHHOTO
mecta. B morpe6ax Ilapmxkckoit o6cepBaTopun, Ha riryOuHe 28 M, MOATOpA CTOJIETHUS XPAHUTCS TEPMO-
METp, NOMEILEHHBIN CloAa enle JlaByas3be, U 3a moATOpAcTa JIET OH JaXke HE APOTHYJ, HEM3MEHHO IOKa-
3bIBas OJHY U Ty ke Temneparypy (+11,7° no Llenbcuro).

WTtak, B mouBe, KOTOPYIO MBI ITONIMPAeM HOTaMH, HUKOTa He ObIBAET TOTO JK€ BPEMEHU I'0/1a, KaKoe
CTOUT Ha ee noBepxHocTu. Korna Hajg mo4Boit 3uma, Ha TiTyOMHE TPEX METPOB €Ille OCEHb — IIPaB/ia, He Ta
OCEHb, KOTOpast ObliIa paHblile, Ha OBEPXHOCTH 3€MJIH, a ¢ 00Jiee yMEPEHHBIM MOHIKEHUEM TeMIlepaTy-
pBI; KOTJIa e HaJl 3eMJIeH JIeTo, B TITyOMHY TOXOIAT cllabble OTTOJI0OCKH 3MMHUX MOPO30B.

OTO Ba)XKHO UMETh B BUJY BCSKUI pa3, KOrJa 3aXOJUT pedb 00 YCIOBUSAX KM3HH MOJI3EMHBIX JKU-
BOTHBIX (HampuMep, TMUYMHOK MANCKOIo KyKa) M MOJ3EMHBIX yacTel pacTeHHid. Mbl He JOJDKHBI yIIUB-
JATBCS, HAIIPUMEpP, TOMY, UYTO B KOPHSX HAlIMX JI€PEBHEB Pa3MHOKEHHE KIETOUEK COBEPIIAETCS UMEHHO
B XOJIOJHYIO HOJIOBUHY I'0/Ia U YTO AEATEIIbHOCTh TaK Ha3bIBa€MOIl KaMOMAIbHOM TKaHU 3aMHMpaeT MOYTH
Ha BeCh TEIUIbIN CE30H, — KaK pa3 00paTHO, YeM B CTBOJIE, HAJl 3€MJICH.

bymaxnas kacTproJs
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Puc. 83. fliiio Baputcst B OyMa)KHOM KacTproe.

Barasiaure Ha puc. 83: sifo Bapurcs B Boje, HaMuTOM B OymaxxHbIi kommak! “Ho Bexp Oymara
ceifyac 3aropuTcs M Boja 3albeT JaMiy’, — ckaxkeTe Bbl. [lonpoOyiite jxe cienarh OmbIT, B3SB AJIsl HETO
IUIOTHYIO NIEPraMeHTHYI0 OyMary W HaJeXHO MPHKPENUB €€ K MpoBoJioke. Brl ydeaurech, uto Oymara
HUCKOJIBKO HE MOCTpajaeT oT orHi. [IpuuuHa B TOM, 4TO BOJIa MOXKET ObITh HarpeTa B OTKPBITOM COCY/E
TOJIBKO /10 TeMIlepatypsl kKumeHus, T.e. 10 100°; mosTromy HarpeBaemas Boja, 00Jiafaonas K TOMy ke
00JIBLION TEMJI0EMKOCTbIO, TOTJIONAs U30bITOK TEMJIOTH Oymaru, He JaeT €l HarpeThCs 3aMETHO BBIIIE
100°, 1. e. HacTOJILKO, UTOOBI OHAa MoOrja BociulaMeHUTbes. (IIpakTuunee OyneT moiab30BaThes HEOOIb-
ol OyMaxxHO# KOpoOKoii B hopme, n300pakeHHOU Ha puc. 84.) bymara He 3aropaeTcs, €Clid JJaxe IJia-
Ml JIMDKET €€.

K Tomy ke pondy sIBI€HHI OTHOCUTCS U NE€YAJIBHBINA OIBIT, KOTOPBIM HEBOJIBHO MPOJENBIBAIOT pac-
CesTHHBIE JIIOJIM, CTaBsIIMe caMoBap 0e3 BOAbI: caMoBap pacnauBaercs. [IpuurnHa NoHATHA: MPUIION CpaB-
HUTEJBHO JIETKOIIJIABOK, M TOJIBKO TECHOE COCEJICTBO BOJIbI CIIACAET €0 OT ONIACHOI'O MOBBIILIEHUS TEMIIE-
parypel. Henp3st Takxke HarpeBarh 3amasHHBIE KacTproiau 0e3 Bojabl. B crapeix mynemerax Makcuma
HarpeBaHue BOJIbI IPEAOXPAHSIIO OPYXKUE OT pacIUIaBICHMUS.

Bb1 Moskete, nanee, paciulaBuTh, HalpUMeEp, CBUHIIOBYIO TNIOMOY B KOpOOOUKe, CAETaHHOM U3 UT-
panbHOU KapThl. Hago ToabpKo moaBepraTh ASHCTBUIO IUIAMEHU KIMEHHO TO MECTO Oymaru, KOTopoe Hero-
CPEICTBEHHO COTPHKACAETCSI CO CBUHIIOM: METaJUl, KaK CPAaBHUTEIBHO XOPOIIMKA MPOBOJHMK TEIia, ObI-
CTPO OTHUMAET OT OyMaru Temio, He JaBas el HarpeThCsl 3aMETHO BhIIIE TEMIEpaTyphl IUIABJICHUS, T. €.
335° (ans cBMHLIA); TaKasi TeMIIepaTypa HeJOCTaTOuHa JJIs BOCIUIaMEHEeHHs Oymar.

Puc. 84. Bymaxnas kopoOKa 751 KUTISTYCHHSI BOJIBL.

Xopo11o yaercs Takxke CASAYIOMUM onbIT (pUC. 85): TOJCTHIN IBO3/Ib UK KEJIE3HbIN (el1e JTydllie
MEJHBII) pyT 0OMOTalTe nIoMmHO Yy3KOH OyMa)XHOHM MOJIOCKOHM, HamogoOue BUHTA. 3aT€M BHECHUTE MPYT
¢ OymMaxHOH mos0cKoi B rmiaMs. OToHb OyAeT 1u3aTh Oymary, 3aKONTHUT €€, HO He COXKET, TIOKa MPyT He
packanutcs. Pasranka onbiTa — B XOpOILEH TEIUIONPOBOJHOCTH METAJLIA; CO CTEKISIHHOM IAJIOYKOU I0-
JIOOHBIN OMBIT HE yaaincs Obl. Puc. 86 nzo0pakaeT CXOAHBII ONBIT C “HECropaeMoil’” HUTKOM, my20 HaMO-
TaHHOU Ha KJIIOY.

Puc. 85. Hecropaemas Oymaxka.

Puc. 86. Hecropaemas HUTKa.
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IHouemy Jiex ckob3KMi?

Ha rmagko HatepToM MOy Jierde MOCKOJIB3HYTHCS, HEXKEIN Ha 0ObIKHOBeHHOM. Kazanoch Obl, TO
&Ke caMoe JIOJDKHO MPOWCXOMUTh Ha JIBIY, T. €. 21a0Kull JeJl TOJDKEH ObITh 00JIee CKOJIb30K, HEXEIH e
Oyropuartslii, MIEPOXOBATHIA.

Ho ecnu Bam cimy4anoch BE3TH HarpyKEHHBIC PyYHBIE CAHKH Yepe3 HEPOBHYIO, OYTPUCTYIO Jie/s-
HYIO TTOBEPXHOCTh, BBl MOTJIH yOEIUTHCS, YTO, BONPEKH OKUIAHHSAM, CAaHU MPOCKAIB3BIBATH MO TAKOU
MOBEPXHOCTH 3aMETHO Jierue, 4em mo riaakoi. lllepoxoBareiii nex Gosee CKOJB30K, YeM 3€pKaIbHO
riagkuit! 9To 0OBACHSIETCS TEM, YTO CKOJIB3KOCTh JIbJIa 3aBUCUT TJIaBHBIM 00pa30M HE OT IJIaIKOCTH, a OT
COBEPIICHHO 0CO0O0W MPHUYMHBI: OT TOTO, YTO TeMIIepaTypa IUIABJICHUS Jib/la MMOHIKASTCS NPU yBeIUde-
HUU JTaBJICHUSL.

Pazbepem, 4TO MPOUCXOIUT, KOT/Ia MBI KaTaeMCsl B CaHSX WM Ha KOHbKax. CTOsI Ha KOHbKAX, MbI
ONUpaeMcsi Ha OU€Hb MAJIEHBbKYIO IJIOIIa/lb, BCETO B HECKOJIBKO KBaJIPAaTHBIX MUJTUMETPOB. U1 Ha 3Ty He-
OOJIBINYIO TIOMIAAb IIEIMKOM JIaBUT BEC HAIETro Tejia. Ecu BBl BCIOMHHUTE CKa3aHHOE B IJIaBE BTOPOU O
JIaBJICHUH, TO IIOMMeETE, YTO KOHbKOOEIKEI JaBUT Ha JIeJ CO 3HAUMTEIbHOM cuioi. [Tog 0oabIuM gaBie-
HUEM JIe]l TaeT MPHU MOHWKEHHON TeMIlepaType; eclid, HalpumMep, JeJ UMEeT TeMIiepaTypy — 5°, a JaBiie-
HUE KOHBKOB IMOHU3MJIO TOUKY TUIABIICHUS JbJa, MOMUPAEMOT0 KOHbKaMHU, 0oJiee 4YeM Ha 5°, TO ATH 4acTH
apaa OyayT Tasth [TeopeTHueckd MOXKHO BBIYHMCIHTH, YTO JUIsl TIOHFDKEHUS TOYKU TasHUA Jibjaa Ha 1°
TpeOyeTcs BechbMa 3HauHMTeNnbHOE NMaBieHue B 130 kr Ha kBaapaTHBIA caHTUMETP. [Ipou3BOIAT M caHM
WM KOHBKOOEKEIl TaKoe OTPOMHOE JaBiieHue Ha jien? Ecnu pacnpenenuTs Bec caHel (MU KOHbKOOEK-
11a) HAa MMOBEPXHOCTh MOJ03bEB (WM KOHBKOB), TO TIOJy4aTcs YHCIa TOpa3io MEHbIINE. DTO JIOKA3bIBAeT,
YTO KO JIbAY NMPHIIETAET 6NI0MHYI0 AAJIEKO HE BCS MOBEPXHOCTDH 1101032, a JIUIIb HE3HAYUTEIbHAs 4acTh
ee]. Uro xe nmomyvaercs? Teneps MEXly NOJI03bIMUA KOHBKOB M JIbJOM HaXOJIUTCSl TOHKHUM CIIOW BOJIBI, —
HEYTUBUTEIBHO, YTO KOHbKOOEKEI] CKOMB3UT. 1 Kak TOIbKO OH MEPEeMEeCTUT HOTH B IPYroe MECTO, TaM
MPOM30MIET TO K€ caMoe. Bcrogy moj HoraMu KOHBKOOEXKIIA Jie]] TpeBpaIiaeTcs B TOHKUN CJION BOJBI.
TakuMu CBOMCTBAMU U3 BCEX CYIIESCTBYIOMIMX TeN 007aaeT TOJBKO JIeA; OJMH COBETCKUI (PU3HMK Ha3BaT
€ro “eJMHCTBEHHBIM CKOJIb3KHUM TeJIOM B npupoe”. [Ipoune Tena rnaaku, HO HE CKOJIb3KH.

[[Ipu TeopeTuueckoM pacyeTe MpeanoaaraeTcs, YTo MpH IUIaBJICHUU U JIel, U BOJA HAXOAATCS MO
OJIMHAKOBBIM JIaBJIeHHEM. ABTOp K€ OIMHUCHIBACT MPUMEPHI, KOTJa Boja, oOpa3yolascs Ipu TUIaBIeHUH,
HaXOAWUTCS MpU aTMOCHEPHOM JaBiieHUd. B 3ToMm ciiydae TpeOyeTcsi MeHbIllee TaBJIeHHe A MOHKESHHUS
TOYKH TassHUS JbAa. — [Ipum. peo. ]

Tenepb MBI MOKEM BEPHYTHCSI K BOTIPOCY O TOM, TTIQJIKHA WIIM IIEPOXOBATHIN Jies] 00Jiee CKOIb30K.
Mpb1 3HaeM, YTO OJMH U TOT K€ IPy3 JAaBUT TEM CHIIbHEE, YeM HAa MEHbIIYIO IUIOIIA/lb OH onupaercs. B
KaKOM JK€ CTy4ae UeJOBEeK OKa3hIBAaeT Ha OMopy OoJblllee JaBICHHUE: KOTJa OH CTOUT Ha 3€PKaJIbHO TIa-
KOM WJIM Ha LIEPOXOBATOM Jibly? SICHO, UTO BO BTOPOM Ciy4yae: Belb 3/1€Chb OH OMHUPAETCA JUIIb HAa He-
MHOTHE BBICTYIIBI U OYTOPKHU IIEPOXOBATON MOBEPXHOCTHU. A yeM OOJIblle JaBJICHHE Ha JIeA, TEM OOUIIb-
Hee TUIaBIIEHUE U, CIIEA0BATEIbHO, Jie]l TeM 00Jiee CKOIb30K (€CIU TOIBKO MOJI03 AOCTATOYHO IIUPOK; IS
Y3KOT'0 10JI03a KOHBKOB, BPE3AIOMIETOCS] B OYTOPKU, 3TO HEMPUIIOKUMO — YHEPTHUS JBMKCHUS PACXOIyeT-
cs1 371ECh Ha Cpe3bIBaHUE OYyrOPKOB).

[ToHm>xeHEM TOUKH TasHUS JIbJIa MO/ 3HAYUTETbHBIM JaBIICHHEM OOBSCHSIETCS U MHOXKECTBO JpPY-
TUX SBJICHUN OOBIIEHHOHN XU3HU. brarogaps 3Toit 0COOEHHOCTH JibJla OT/IeTIbHBIE KYCKU €T0 CMEP3aroTCs
BMECTE, €CJIM UX CUJIBbHO CAaBIMBaTh. MajbuuK, C)KMMasi B pyKax KOMbsI CHETa MpU UIPe B CHEXKKH, Oec-
CO3HATENBHO MOJB3YETCSI UMEHHO ITHM CBOMCTBOM JIEASHBIX KPYIMUHOK (CHEXHHOK) CMEp3aThCs IMOJ
YCWJICHHBIM JaBJICHUEM, MOHIKAOIMIUM TeMIlepaTypy uUX TasHus. Karas CHeXHbIM KOM i “CHEXHOUN
0a0bI”’, MBI OMATH-TAKU MOJIb3yeMCs YKa3aHHONH OCOOCHHOCTBIO JIbJIa: CHE)KMHKU B MECTaX COMPHUKOCHO-
BEHMsI, B HIJKHEW 4acTU KOMa, CMEP3a0TCs MOJ TSKECThIO HAJABIMBAIOIIECH HAa HUX Macchl. Bl moHU-
MaeTe Tenepb, KOHEYHO, M0YEeMY B CHIIbHBIE MOPO3bl CHET 00pa3yeT pacChIMaroIuecs: CHeXKHU, a “6aba”
wioxo Jenurcd. [log naBiieHHEM HOT MPOXOXKHUX CHEr Ha TpOTyapax MOCTENEHHO YIUIOTHSETCS B JIEN:
CHEXMHKH CMEP3aI0TCs B CIUIONIHOM IJIACT.

32[Ila‘la 0 JICASAHBIX COCYJIbKaX
Cnyqanocr, JIX BaM 3aAyMbIBATbCAd HAl TEM, KaK 06pa3y10T051 JICAAHBIC COCYIIbKH, KOTOPBIC MbI YacC-

TO BUAMUM CBCIIMBArOIIIMMUCA C KpLII_H?
B KaKyro norony 06pa30BaJII/ICB COCYJIbKH: B OTTCIICJIb UJIU B M0p03? bemu B OTTCIIC]Ib, TO KaK MOT'-
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J1a 3aMEp3HYTh BOJA IpH TeMIepaType Bbllle Hyls? Ecau B MOpO3, TO OTKyJa MoTJja B3SThCS BOJa Ha
Kpalie?

Bb1 BunuTe, 4TO 3a/1a4a HE Tak MPOCTa, KaK KakeTcs cHadana. YToObl Morim oOpa3oBaThCs Jeas-
HBIE€ COCYJIbKH, HY’)KHO B OJTHO U TO € BPEMSI UMETh 08e memnepamypbi: i TasTHUS — BBILIE HYJS U IS
3aMep3aHusl — HUKE HYIIS.

Ha camom zeine Tak U eCTh: CHET Ha CKJIOHE KPBILIU TAeT, [IOTOMY YTO COJIHEUHBIE JIyYd HArPEBaIOT
€ro 10 TeMIEepaTypsl 6biuie HYJSA, a CTEKAIOLIUe KaIUIM BOJBI Y Kpas KpBIIU 3aMEp3aroT, IOTOMY 4YTO
31ech Temrieparypa Huoiwce Hyns. (KoHedHO, MBI TOBOPHM HE O TOM cilydae 00pa30BaHUs COCYIEK, KOTO-
b1l 00YCIOBIICH TEIUIOTON OTAIIMBAEMOTO TIO/ KPbIIIEH MOMEIIEHHS.)

e I

Puc. 87. JIyan ConHua rperoT HaKJIOHHYIO KpBILIY CHUJIBHEE, YEM TOPU3OHTAIBHYIO 3€MHYIO I10-
BEPXHOCTb (YMCJIa YKA3bIBAIOT BEJIUUUHY YIJIOB).

IIpencraBbTe Takyro KapTHHY. SICHBIN JeHb; MOpO3 Bcero B 1 — 2 rpagyca. CounHile 3anuBaeT Bce
CBOMMHU JIy4aMHM; OJIHAKO K€ 3TH KOCBIE JyYd HE HArpeBalOT 3eMJII0 HACTOJBKO, YTOOBI CHET MOT TasTh.
Ho Ha cki0oH kpbiiy, oOpamieHHbii k CosHIy, JIy4d NafaloT He Nnojao20, KaK Ha 3eMio, a Kpyue, noo ye-
nom, bonee 6ausKum K npsamomy. VI3BECTHO, UTO OCBELICHUE U HArpeBaHHUE JIydaMH TeM OoJblie, YyeM
OOJBIIMI YroJl COCTABISIOT JIy4H C IUIOCKOCTBIO, HA KOTOPYIO OHM majaroT. (llelcTBue mydeil mpormop-
IUOHATBHO CUHYCY 91020 Yeaa; IUIs Caydas, N300pakeHHOT0 Ha puc. 87, CHET Ha KpBILIE MOJIy4aeT Teruia
B 2,5 pa3a Oonbllle, He)XENU paBHAas IUIOIIAAb CHEra Ha TOPU30HTAJIBHON MOBEPXHOCTH, IOTOMY YTO CH-
Hyc 60° 6oxbme cunyca 20° B 2,5 pasza.) BoT mouemy ckart Kpblllii HarpeBaeTcsi CUIbHEE U CHET Ha HEM
MO3KeT TasATh. OTTasBIIAs BOJA CTEKAET U KaIJIIMU CBUCAET C Kpast Kpbliu. Ho nmox kpeliieid remnepary-
pa Huoice HyJIS, U KaIlls, OXJIaXK1aeMasl K TOMY K€ UCIlapeHHueM, 3amep3aeT. Ha 3amep3iryro kario HaTe-
KaeT CIeNyIoIIas, TAKXKe 3aMep3arolias; 3aTeM TPeThsl Karuis, U T. J1.; IOCTETIEHHO 00pa3yeTcss MaleHbKUI
aensHoM Oyropok. B apyroii pa3 mpu Takoi ke moroje 3TH JesHble HAIUIBIBBI ellle YATUHSIIOTCS, U B pe-
3ynbTaTe 00pa3yroTCs COCYNbKH, BBIPACTAIOIIME HAIOJ00HE HM3BECTKOBBIX CTAJIAKTUTOB B IOJ3EMHBIX
nemepax. Tak BOSHUKAIOT COCYJIbKU Ha KPBIIIaX capaeB M BOOOIE HEOTAINTUBAEMbIX TIOMEIIEHUH.

Ta e mpUuyMHA BBI3BIBAET HAa HALIUX IV1a3axX M OoJjiee TPAaHAMO3HBIC SIBICHUS: BEIb Pa3Iuyuue B
KJIMMaTUYECKUX MOsicax U BPEMEHax roja 00yclIOBIEHO B 3HauMTeNbHOU crenenu [Ho He Beereno: apy-
ras BaXKHasl IPUYMHA 3aKII0YAETCsl B HEOJMHAKOBOM MPOJOJDKUTEIBHOCTU JHS, T. €. TOrO IPOMEXYTKa
BpeMeHH, B TedeHue kotoporo ConHie corpeBaet 3emito. O0e MpUUnHBL, BIPOYEM, 00YCIOBIECHBI OTHUM
aCTPOHOMMYECKMM (PAKTOM: HAKIIOHOM 3€MHOM OCH K MJIOCKOCTH oOpateHus 3emin Bokpyr ComiHua) us-
MEHEHHUEM YIJIa NaJIeHNUs COJHEYHbIX Jyueil. ColHIle OT HaC 3UMOM MOYTH Ha TAaKOM K€ PACCTOSIHUH, KaK
U JIETOM; OHO OJIMHAKOBO YJAJICHO OT MOJIFOCOB M 9KBATOpA (pa3iuyusl B paCCTOSHUHM HACTOJIBKO HUYTOXK-
HBI, YTO HE MMEIOT 3HaueHus). Ho HaKIOH CONHEUYHBIX Jydell K MOBEPXHOCTH 3eMiM OJM3 3KBAaTOpa
OoJibllIe, YeM y IOJIIOCOB; JIETOM 3TOT Yroj OoJibllle, YeM 3MMOM. DTO BBI3BIBAECT 3aMETHBIC PA3INUUs B
TEMIIEPAType JHs H, CIE€A0BATENLHO, B )KU3HH BCEH IIPUPOJIBL.
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I'naBa cenpbmasn. JIYUU CBETA

IloiiMaHHbBIE TEHH

O, menu, menu uepHuwte,
Koezo 8vL He HazoHume?

Koeo ne nepezornume?

Bac moAbKY, MeHU HepHbLe,
Heavasa noimamsv — obnamp!
Hexpacos

IIpanens! HaIIM yMENU €CIU HE JIOBUTH CBOM TE€HH, TO U3BJIEKATh U3 HUX I0JIb3Y: C IIOMOIIbIO TE-
HEH pUCOBAIM “CHITYIThl” — TEHEBbIE H300paKEHUS YEIIOBEUECKOM (PUrypHI.

B namum nuu Gmaromapsi ¢pororpaduu KaxIplii UMEET BO3MOKHOCTh TOJIYYUTh CBOW MOPTPET WIIH
3ameyvaTiieTs 4epThl goporux emy mozaei. Ho B XVIII Beke mroan He ObUTM TaK CYACTIMBBI: MOPTPETHI,
3aKa3bIBa€Mble XyJOKHUKAM, CTOMJIMA OOJIBIIMX JICHET U ObUIM TOCTYIIHBI JIMIIbL HEMHOTHUM. BOT mouemy
TaK pacrnpoCTpPaHEHbl ObUIN CuyImbl: 1O U3BECTHON CTENEHU OHHM 3aMEHSUIM TOTJa COBPEMEHHBIE (OTO-
rpa¢un. Cuay>Thl — MOMMaHHbBIE M 3aKperuieHHble TeHUu. OHU MOJyYalluCh MEXaHWYECKUM IyTeM U B
3TOM OTHOLIEHMM HAIIOMMHAIOT IPOTHUBOIOJOKHYIO MM CBETONMCH. MBI MONb3yeMcs c6emom, NPEIKU
HAaIIM JUIs TOH K€ LIEJH M0JIb30BAJIUCH €T0 OTCYTCTBUEM — MEHbIO.

Kak 3apucoBbIBaNInCh CHITYIThI, MOHATHO U3 puc. 88. ['0J0BY MoBOpaunBaIu Tak, YTOObI TEHb JaBa-
Ja XapakTepHbIil mpoduib, 1 OOBOJWIN KapaHIAIIOM €€ OYepTaHHs. 3aTeM KOHTYp 3aJHBaJd TYILIBIO,
BbIpE3aJIM U HaKJIEMBAIM Ha Oenyro Oymary; cuiiysT rotoB. [Ipu xKenmaHMM yMEHBIIAIH €ro ¢ IOMOIIBIO
ocoboro mpubdopa — nantorpada (puc.89).

Puc. 89. YMmeHblI€HNE CUITYITHOTO MOPTPETA.

Puc. 90. Cunyst lunnepa (1790 r.).

He nymaiite, uro mpocToil TeMHBIM aOpHC HE MOXKET JaTh MPEJICTABICHHUS O XapaKTepHBIX yepTax
opuruHana. Hanpotus, y1auHbIil CHIIY3T OTJIMYAETCS MHOTJA OPA3UTENbHBIM CXOJICTBOM C OPUTMHAIIOM.

OTa 0COOCHHOCTh TEHEBBIX N300paKEHUI — MPU MPOCTOTE KOHTYPOB JaBaTh CXOJCTBO C OpUTMHA-
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JIOM — 3aMHTEPECcOBajla HEKOTOPHIX XYA0KHUKOB, KOTOPBIE CTaJId PUCOBATh B TAKOM POJIE IIeIble CLIEHBI,
nanamadrel U T. 1. [locTeneHHO pUCOBaHUE CUITYITOB CO3JANI0 LIETYIO IIKOJIY XYI0XKHHKOB.

Kypbe3Ho nmpoucxoxkaeHrne caMoro cioBa “CHIy3T”: OHO 3aMMCTBOBAaHO OT (haMummu (hpaHIly3cKO-
ro muHucTpa ¢punancos cepenunsl XVIII Beka, Ithena ne CuirysT, IPU3BIBABIIETO CBOUX PACTOUYHUTEIb-
HBIX COBPEMEHHHMKOB K Pa3yMHOI OEpeXJIMBOCTH U YIpEKaBLIETro (hpPaHIy3CKYIO 3HATh B UPE3MEPHBIX
Tparax Ha KapTUHBI U OPTPETHI. /leneBru3Ha TeHEBBIX MOPTPETOB MOAajIa MOBOJI NIYTHUKAM Ha3bIBaTh UX
noptperamu “a la Silhouette” (“no CuysTy”).

IpImyIeHOK B siiile

CBoiicTBaMu TeHEH BbI MOXKETE BOCIOJIB30BATHCS, YTOOBI IMOKa3aTh TOBAPHILAM MHTEPECHYIO IIYT-
Ky. V3 mpomacieHHOi Oymaru ycTpoiTe 3KpaH; Jjsl 3TOT0 JOCTAaTOYHO 3aTSAHYTh TaKOW Oymaroi kBaj-
paTHBIN BBIpE3 B IMCTe KapToHa. [1o3anu sxpaHa MOMECTUTE ABE JIaMIIbl; 3pUTENst OyIyT CUAETh BIIEpeIu
HEro, 10 ApYyryto cTopony. OnHy namiy, I%'a 3aKTUTE.
il 1

Puc. 91. MHUMBII1 pEHTT€HOBCKHUI CHUMOK.

Mexay 3aXKEHHOH JIaMIION U 3KPaHOM IIOCTaBbTE HA IIPOBOJIOKE OBAJIbHBIA KYCOK KapTOHA, U TO-
I'/1a Ha DKpaHe MOSIBUTCA, KOHEYHO, cHITyaT stiina. (IlpaBas namma noka He 3axokeHa.) Tenepb BbI 3asBisie-
TE€ TOCTSM, YTO MPHUBEJETE B JICHCTBUE “PEHTICHOBCKUI ammapar’’, KOTOpbId OOHAPYKUT BHYTpH siLa. ..
upluieHka! 1 nelicTBUTENBbHO, Yepe3 MTHOBEHHE FOCTH BUJIAT, KAK CHIIYAT siiilla CIOBHO CBETJIEET MO Kpa-
SIM, @ B CEPEMHE €T0 JIOBOJIBHO OTUYETIMBO BHIPUCOBBIBACTCS CUITYIT IIbITUIEHKA (puc. 91).

Pasranka (hoxyca mpocra: Bbl 3aKHUTaeTe MpaBylo JIaMIly, Ha IYTH JIyded KOTOPOil MOMeEIIeH Kap-
TOHHBII KOHTYp IbITUIEHKA. YacTh OBaJIbHOM TEHM, HA KOTOPYIO HAKIIAJIbIBA€TCA TEHb OT “IbIIMJICHKA”,
OCBEILIEHA [IPaBOM JIaMIIOM, MOATOMY Kpasl “diilia” CBeTJee BHYTPEHHEN 4acTu. 3pUTEIH Ke, CUIALIIE 110
Ty CTOPOHY 3KpaHa ¥ HUYErO HE MOJI03PEBAIOIINE O BAllIUX JECHCTBUAX, MOTYT, I10XKaJIyl, — €CJIU OHU He-
CBEIYILIH B (PU3UKE U aHATOMUU, — BOOOPA3HUTh, YTO Bbl B CAMOM JIeJI€ MPOITYCTUIIM Yepe3 KypuHOe SIH1IO0
PEHTTEHOBCKUE JIYUH.

Kapuxarypnsbie ¢pororpadgun

MHorue He 3HaIT, YyTO (QoTorpadUuecKuil ammapar MOXHO YCTPOUTh U 0€3 YBEITHUUTEIHLHOTO
crekia (00bEeKTHBA), TONB3YSICh MPOCTO MAJIEHBKUM KPYIJIBIM OTBepcTHEM. M300paxeHus moimydaroTcs
IpU 3TOM MeHee sipkue. JI00OombITHOE BHJIOM3MEHEHHE TAaKOM Kamepbl 0e3 00bEeKTHBa Ipe/CTaBIseT
“meneBas’” kKamepa, B KOTOPOM BMECTO JIBIPOYKM UMEIOTCS JIBE MepeceKkaromuecs uienu. B nepeaneit yac-
TH KaMephl MOMEIAIOTCS JIBE JIOIICYKH; B OJTHON c/ieJaHa BEpTUKAJIbHAS 1IEJb, B PYTrOi — TOPU30HTANIb-
Has. Eciu 06e fommeyuky npuiieratoT Ipyr K Jpyry BIUIOTHYIO, H300paXeHUE MOJIydaeTcs Takoe ke, KakK u
y KaMepbl C JBIPOYKOM, T. €. HeuckaxxeHHoe. CoBceM MHOE HaOJII0JaeTcsl, €CaM JOLIEUYKH HaXoJsATCs Ha
HEKOTOPOM PACCTOSTHUM OJIHA OT JPYroi (MX HApOYHO JIENal0T MOIBMKHBIMH); TOT/1a H300paskeHNe Kyph-
e3HBIM 00pa3zoM uckaxaercs (puc. 92 u 93). [lonyuaetcs ckopee kapukaTypa, HexenH GoTorpadus.

YemM ke 00OBsICHAETCS Takoe UcKaxeHne? PaccMoTpuM ciydaid, Korja ropu3oHTalbHas MIeidb HaXo-
JUTCS BIIepen BepTUKanbHOU (puc. 94). Uepes nepByto miens C JIydn OT BEPTUKAIBHBIX JTUHUNA (QUTypbI
D (kpecta) mpoiayT Kak yepe3 MpoCToe OTBEPCTHE; 3aAHss 1IEeNIb HUCKOJIBKO HE U3MEHUT X0Ja 3TUX Jy-
yeid. CrieoBaTeNbHO, U300pakeHne BEPTUKAIBLHON JIMHUU TOJIyYUTCS Ha MAaTOBOM CTEKJIE A B TOM Mac-
mrade, KOTOPbIl OTBEYaET paccTOAHUIO cTeksa A oT cteHkH C.
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Puc. 92. ®ororpadus-kapukarypa, MoJydeHHas: ¢ IOMOIIBIO LIeNIeBOM KaMephl. M300paxenue pac-
TSAHYTO TOPU30HTAJIBHO.

Puc. 93. Kapukarypnas ¢otorpadusi, BEITSIHYTas BEPTUKAIBHO (TIOJIyYeHa MIeeBOM KaMepoil).

WNuaue n300pa3uTcs Ha CTEKIIE 20puU30HmMAaIbHAsA TUHUS TIPH TOM K€ PacIofioKeHHUH 1enel. Yepes
NepBYIO (TOPU30HTAIBHYIO) LIETb YU MPOMIYT OeCHpensITCTBEHHO, HE MEePEeKPeIINBasiCh, MIOKa HE 0C-
TUTHYT BEpTHKAJIBHOMN 1ienu B; uepes 3Ty 1mens JIydn IpoiIyT Kak yepe3 JbIPOUKY U JaayT Ha MaTOBOM
cTeKsie A n300paxkeHue B TOM MaciiTade, KOTOPBIA OTBEYAET PACCTOSIHUIO A OT 8mopoti Iieperopoaxu B.

Puc. 94. Ilouemy 1meneBast KaMepa 1aeT UCKa>KEHHbIE N300pakEeHUI.

Kopoue roBops, Ui 6epmukanbHbix JIAHUR, TPU TaHHOM PACHOJIO0XKEHUH IIeNed, Kak Obl CyIiecT-
BYET OJIHA TOJIBKO nepeOHss MIeNb; Uil TOPU30HTAIBHBIX, HAPOTHUB, — OJIHA TOJIBKO 3A0HAA. A Tak Kak
NepeaHss IWeNb Oalbiie OT MAaTOBOTO CTEKJIA, HEXKEH 3aHAS, TO BCE BEPTUKAIbHBIC MPOTSKEHUS JJOIDK-
HBI TTOJIYYUTHCS Ha CTeksie A B OoJjblieM Maciitade, HeKeIH TOPU30HTaIIbHbBIE: H300paskeHre OyIeT Kak
ObI BBITSHYTO 110 BEPTUKAIBHOMY HAIPaBJICHUIO.

Haobopot, npu 00paTHOM pacloIOKeHUH IIENeH TOMKHBI OMYyYUTHCS U300paKEHUsI, BBITIHYTHIE
B TOPU30HTAILHOM HampasjieHuu (cp. puc. 92 u 93).

[ToHATHO, YTO MpPU KOCOM pa3MEIICHUM Ineneld OyIyT MOJydaThCsi MCKAKEHUS COOTBETCTBEHHO
MHOTO PoJa.

Takoll kKamMepoil MO>KHO I0JIb30BAaThCS JUIsl OJYyYEHUs] HE OJIHUX JIMIIb KapukaTyp. OHa npurojgHa
u 1711 0oJiee cepbe3HbIX MPAKTUYECKUX 1IeJIei, HapuMep sl TOTO, YTOOBI IPUTOTOBUTH BApUAHTHI apXU-
TEKTYPHBIX YKpaIlIeHU#, y30pOB Uil KOBPOB, 000€B U T. M., BOOOIIE MOJy4aTh OPHAMEHTHI U Y30pBl, IO
JKEJTAHUIO PACTAHYTHIC MIIM CXKAThIE B ONPEICIICHHOM HalpaBJICHUH.

3aga4ya 0 COJTHEYHOM BOCXO0Ie

Br1 Habmroganu Bocxoa ComHIla poBHO B 5 yacoB. Kak M3BECTHO, YTO CBET pacCHpOCTPAHSETCS HE
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MI'HOBEHHO: TpeOyeTcsi HEKOTOPOE BpeMsi, YTOOBI JIy4n YCHEIH JOWTH OT MCTOYHMKA CBETa JIO IJla3a Ha-
Omonarenss. MoXHO MMO3TOMY 3aJ1aTh BOIPOC: B KOTOPOM 4acy HaOI0amu Obl BBl TOT JK€ BOCXOJ, €CIH
ObI CBET PACIPOCTPAHSIICS MTHOBEHHO?

Caer mpoberaet paccrosiare ot Connna 10 3emau B 8 MunyT. Kazanock Obl, 4TO NPH MeHOBEHHOM
pacnpocTpaHeHUH CBETa MbI JI0JDKHBI ObLH OblI yBUAETh Bocxo/ ConHIIa HAa 8 MUHYT paHee, T. €. B 4 yaca
52 MUHYTBHI.

Jl7is MHOTHX, BEPOSITHO, Oy/IET MOJTHON HEO)KUAAHHOCTHIO, YTO TAKOH OTBET COBEPIIIEHHO HEBEPEH.
Benp Connile “BOCX0uT” OTTOTO, YTO HAIll 3€MHOM 11ap MOBEPTHIBACT B YK€ 0C8eUyeHHOE NPOCMPAHCHI-
60 HOBBIE TOUKH CBOEH MoBepxHOCTU. [I03TOMY py MrTHOBEHHOM PACIPOCTPAHEHUN CBETA BBl 3aMETHIIN
661 Bocxo CoJHIIA B TOT K€ CaMblii MOMEHT, YTO M MPH MOCIEI0BATEIBHOM €ro pacpOCTPaHEHUH, T. €.
poBHO B 5 yacoB [Ecnu jxe npuHATH BO BHUMaHHUE TaK Ha3bIBaeMYIO “‘aTMOC(hepHYIo pedpakiuio”, To pe-
3yJbTaT MOJIYYUTCS elle 0ojiee HeoXKHUIaHHbIH. Pedpakiys HCKpUBIISET MyTh JIydeH B BO3JyXE U TEM Ca-
MBIM M03BOJISIET HaM BUJETh Bocxo CoJIHLA paHee ero T€OMETPUUYECKOrO MOSBIEHUS HAJX TOPU30HTOM.
Ho mpu MrHOBEHHOM pacmlpocTpaHEHHH CBeTa pedpakiuy ObITh HE MOXKET, TaK Kak IpeloMieHue o0y-
CJIOBJIMBAETCS PAa3IMYMEM CKOPOCTH CBETa B PaszHBIX cpefax. OTCYTCTBHE k€ pedpakLuu IMOBJICYET 3a
co00if T0, uTo HabMIONaTEeNh YBUIUT Bocxo COHIIA HEMHOTO 103J/ce, YeM NPH HEMTHOBEHHOM pacIpo-
CTpaHEHUHU CBETA; pa3HUIla 3Ta, 3aBUCS OT IMIMPOTHI MECTa HAOIIOACHUS, TEMIIEPATYPhl BO3yXa U IPYTUX
YCIIOBH, K0OJIeOJIeTCsl OT 2 MUHYT J0 HECKOJIBKUX CYTOK M Jlaxke OoJjiee (B MOJIApHBIX mupoTax). [Tomyya-
eTcsl JIIOOOMBITHBIA MapaJoKC: MPU MTHOBEHHOM (T. €. OECKOHEYHO OBICTPOM) PAacHpOCTPaHEHHUH CBETa
MBI HaOmoganu 6s1 Bocxoa CoiHIla Mo3xe, 4yeM npu HeMrHoBeHHoM! JlanbHeiiiiee pa3BuTHe 3Toi 3a1a-
9H CM. B KHUTE “3HaeTe Ju Bbl (pu3uky?”].

Jpyroe neno, ecnu Bbl HabmoAaeTe (B TeIECKOI) NosiBlieHHe Ha Kpato CoJiHIIa KaKOTro-HUOYAb BbI-
cTyna (mpoTyOepaHIia): MpU MTHOBEHHOM paclpOCTPaHEHHM CBETa BBl 3aMETWIM Obl €ro Ha 8 MUHYT
paHbIIIe.

I'naBa Bocobmass. OTPAKEHUE U IIPEJIOMJVIEHUE CBETA.

Bujaernb CKBO3b CTEHBI

B 1eBsSHOCTBIX rojjax MpoIIoro BeKa MpoaBasics JIOOONBITHBIN MprOOp MOA IPOMKUM Ha3BaHUEM:
“peHTreHoBckuii anmapat’. [lomMHIO, Kak st ObUT 03aaueH, KOT/Aa elle IKOJbHUKOM BIIEPBBIE B3SJI B PYKH
3TY OCTPOYMHYIO BBIOYMKY: TpyOKa NaBajla BO3MOXHOCTh BUJETh OYKBaJIbHO CKBO3b HEIMPO3pauHbIe
npeaMeThl!

Puc. 95. MHUMBII1 peHTI€HOBCKMI amnmnapar.

51 paznuyan okpykaroliee He TOJIBKO 4Yepe3 TOJICTYI0 Oymary, HO M 4epe3 Jie3BUe HOXKa, HeIPOHH-
LaeMoe Jlaxe JUIsl [OJUIMHHBIX PEHTIC€HOBCKUX JIydel. HeXuTpblil ceKpeT yCcTpOouCTBa 3TOW UTPYILLIKH Cpa-
3y CTaHEeT BaM SCEH, €CIH BBl B3IJISIHETE HA pHC. 95, n3o0paxaromuii mpoodpa3 onuceBaeMoi TPyOKH.
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UYerblpe 3epKaiblia, HAKJIOHEHHBIX O YIJIOM B 45°, OTpakaroT JIydd HECKOJIBKO pa3, Bes UX, TaK CKa-
3aTh, B 00X0] HEIIPO3payHOIo MpeaMeTa.

Puc. 96. Ilepuckorn.

Puc. 97. Cxema nepuckomna moJaBoAHON JIOJIKH.

B BoeHHOM J1e51e HIMPOKO MOJIB3YIOTCS OJO00OHBIME ke puoopamu. Cuis B TpaHilee, MOKHO Clie-
IUThH 3a HETPHUATEJIEeM, HE MOJHMMAs TOJIOBBI HaJ 3eMJIeH U, CIIEOBATENIbHO, HE MOJACTAaBISIA ce0sl MoJ
OTOHBb HETIPUSATENS, €CIIM CMOTPETh B IPHOOP, KOTOPHINA Ha3bIBaeTcs “miepuckonoM” (puc. 96).

YeM mMHHEE MyTh JIyd4ed cBeTa OT MeCTa BCTYIUIEHHUS B IEPHCKOI JIO Tja3a HalmiomaTens, TeM
MEHbILIE TI0JIE 3PEHUs], BUAUMOE B pHOOp. UTOOBI yBEIHUYUTH MOJIE€ 3pEHUS, IPUMEHSAETCS CUCTEMA ONTH-
4eCcKUX cTeKosl. OJJHAKO CTEeKJIa MOTJIOMIAI0T YacTh CBETA, MPOHUKAIOIIETO B MEPUCKOI; ICHOCTh BHIUMO-
CTU TPEAMETOB OT 3TOTO cTpagaer. Cka3aHHOE CTaBUT M3BECTHBIC TPAHUILIBI BBICOTE MEPUCKOIIA; JIBA Jie-
CSITKa METPOB Y)K€ SIBIIIFOTCS BBICOTOM, MPHOIIMKAIOLICHCS K Mpeeiy; 6oee BHICOKHE MEPUCKOIbI Jal0T
yepecuyp Majoe MoJje 3peHHs 1 HEOTUETIIMBbIE H300paKeH sI, 0COOEHHO B TACMYPHYIO MOTOTY.

Kanuran noBoiHOM J101KM HAOIIOACT 32 aTaKyeMbIM CYJAHOM TaKXKe IOCPEACTBOM MEpUCKONa —
JUIMHHON TPYOKH, KOHEIl KOTOPOI BBICTYMAeT HaJ BOJOH. DTH MEPUCKOIBI ropa3ao CIOXKHEE, YeM CyXO-
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IIyTHBIE, HO CYILIHOCTh Ta JK€: JIy4Hd OTPa)KaroTcs OT 3epKaja (WK NMPU3MBbl), YKPEIUIEHHOTO B BBICTyIIAO-
IIeH YacTH MEPUCKOINA, UIYT BAOJb TPYOBl, OTPAXKAIOTCS B HIDKHEH ee 4acTH M MONajaloT B I1a3 Ha0Io-
natens (puc. 97).

T'oBopsamas “oTpyodjaenHas” rojaosa
Y

“Uyno” 3TO HEPEAKO MOKA3bIBAJIIOCh B CTPAHCTBYIOLIUX 10 MPOBUHIMM “My3€sX” U “TIaHONTHUKY-
Max”. HermocBsImeHHOro OHO MOJIOKUTEIBHO OLISJIOMIISICT: Bl BUIUTE Mepes] co00i HeOONbIION CTOIUK C
TapeJIKO, a Ha TapelsiKe JIKUT. .. )KUBask YeJOBeUeCKas roJIoBa, KOTOpasi ABUraeT riia3aMu, TOBOPUT, ecT!
[Ton cronukoM crpsiTaTh TYJIOBHUIIE Kak OyATo Herjae. XOTs MOAONTH BIJIOTHYIO K CTOJNY HENb3sl, — Bac
OTJIEJIsIeT OT HEero O6apbep, — BCE K€ BbI ICHO BUIUTE, YTO MOJ CTOJIOM HUYETO HET.

Puc. 98. Cekper “oTpy0iaeHHOI’” TOJIOBBI.

Korna Bam npuzaercst ObITh CBUIETENEM TAaKOTO “dyza”’, MONpoOyiTe 3aKHHYTh B IIyCTOE MECTO MO
CTOJIMKOM CKOMKaHHYIO OyMakKy. 3arajka cpasy pa3bsCHUTCS: OyMa)kka OTCKOYHMT OT... 3epkana! Eciou
OHa U HE JIOJIETUT J0 CTOJIa, TO BCE Ke OOHAPYKUT CYIIECTBOBAHUE 3€pKalla, TaK KaK B HEM IOSBUTCS €e
otpaxenue (puc. 98).

JIOCTaTO4HO MOCTaBUTH IO 3€PKATYy MEX]y HOKKAMHU CTOJIA, YTOOBI MPOCTPAHCTBO MOJ HUM Ka3a-
JIOCh M3JIANU IyCTBIM, — pa3yMeeTcs, B TOM JIMIIb CIIydae, €ClIM B 3epKaje He OTpakaeTcsi oO0CTaHOBKa
KOMHAaThI WM MyOiuKa. BoT mouemy KoMHarTa J0KHA OBITH ITycTa, CTEHBI COBEPLICHHO OUHAKOBBI, MOJI
BBIKpAIIeH B OJHOOOpa3HbIN LBET, 0€3 y30pOB, a MyOJuKa ACPKUTCS OT 3epKajla Ha JTOCTaTOYHOM pac-
CTOSIHUU.

CekpeT npocCT 10 CMEIIHOT0, HO [T0KA HE y3HAECIlb, B YEM OH 3aKJIIOUAETCS, NIPSAMO TEPSAEIILCS B J0-
rajKax.

Wuorna doxyc obcrapnsercs eue dpdextHee. POKYCHUK MOKA3bIBACT CHaYajIa MyCTONW CTOJHUK: HU
0]l HUM, HU HaJl HUM HUYEro HeT. 3aTeM MPHHOCHUTCS U3-3a CIICHbI 3aKPBITHIH SALIMK, B KOTOPOM OYATO
ObI ¥ XpaHUTCS “KMBas royioBa 6e3 TynoBuIa” (B AEHCTBUTEIBHOCTH K€ ANIMK MycTOl). DOKyCHUK cTa-
BUT 3TOT SIIUK HA CTOJ, OTKHU/IBIBAET MEPEIHION CTEHKY, — U U3yMJICHHOH IyOJIMKE MpeICTaBIsAeTCs Io-
BOpsIILasl YeJI0BEUECKas T0J0Ba. YuTarens, BEPOSATHO, YK€ AOralajcs, YTO B BEPXHEH JIOCKE CTOJIA UMeE-
€TCsl OTKMJIHAs 4acTh, 3aKpbIBAIOLIasi OTBEPCTUE, YEPE3 KOTOPOE CHUJSLINI IO CTOJIOM, 3a 3€pKajlaMu,
IPOCOBBIBAET I'OJIOBY, KOT/Ia HA CTOJ CTaBAT MYCTOW AuIMK Oe3 aHa. DOKyc BUIOU3MEHSAIOT U Ha MHOMN
JaJl, HO TIEPEUUCIIATh BCE BAPHAHTHI Mbl 37IeCh HE CTAaHEM; YBHJIEB, UNTATEb PA3rajacT uX caM.

Bnepean nim c3agu?

EcTp HEe Mano Bemiew JOMalIHero O6I/IXO,Z[8., C KOTOPBIMH MHOTHC JIFOOU O6paH_IaIOTCH HCHCHCCOOG-
pa3Ho. \Y b3 YK€ YKa3bIBAJIM paHbIIC, YTO MHBIC HC YMCIOT IMOJIb30BATHCA JIbAOM JISI OXJIAKACHUA: CTABAT
OXJIaXXa1a€MbIC HAIIUTKKU Ha JICA, BMCCTO TOT'O YTOOBI NOMCIIATh UX noo JCAO. OK3.3BIB3.CTC}I, YTO U OOBIK-
HOBCHHBIM 3€pKaJIOM HC BCC YMCIOT IOJIb30BATHCA. Cmoms u pAaoOM, Kejlad XOpomo pasridacTb ce0s B
3CPKAJIC, CTABAT JIAMITY nosaou CC6$I, 4YTOOBI “OCBETHTH CBOE OTpa)KeHI/Ie”, BMECTO TOT'O YTOOBI OCBETHTh
camux cebs! MHorue JKCHIIWHBI IMMOCTYIIAKOT UMCHHO TAKUM o6pasoM. Hama qyuTaTCIIbHUIIA, 0e3 coMHe-
HUs, 10ragacTCsa NOMCCTUTD JIAMITy 3nepedu ceOs.

Mo:KHO 1M BHAETH 3€pKai0?

Bort eme moka3aTeabCTBO HEIOCTaTOYHOIO 3HAKOMCTBA HAILIETO C OOBIKHOBEHHBIM 3CPKaJIOM: Ha
IIOCTaBJICHHBIM B 3ar0JIOBKE BOIIPOC OOJIBIIIMHCTBO OTBEYAECT HCIIPABHUIILHO, XOTA BCC I'IAAATCA B 3€PKaAJIO
CXKCIAHCBHO.

Te, KTO Y6C)K,Z[CH, 4TO 3€pPKaJI0 MOKHO BHUIACTD, OIINOAIOTCS. Xopomee YUCTOC 3€pKaAJI0O HEBUIUMO.
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MoHO BUIETh pamy 3€pKaia, ero Kpas, OpeAMETHI, B HEM OTPAXAOIIUECA, HO CaMOro 3epKajia, €Cllu
TOJIbKO OHO HE 3arpsi3HEHO, BUAETh Hemlb3d. Besdkas ompaoicarowjas NOBEPXHOCTD, B OTIIMYUE OT IOBEPX-
HOCTHU pacceusaiouyell, cama no cede Hepunuma. (PaccenBaromieii Ha3pIBaeTCs Takask MOBEPXHOCTb, KOTO-
past pa3dpachIBaeT JIydd CBETa IO BCEBO3MOKHBIM HampaBlieHUsSM. B OOIIEKUTHH MBI Ha3bIBaeM OTpa-
JKaIOIIMe MOBEPXHOCTH MOTUPOBAHHBIMU, & PACCEUBAIOIIME — MATOBBIMH. )

Bce Tproku, (hoKychl U WILIIO3UU, OCHOBaHHBIE HAa MCTOJIH30BAHUH 3€pKa, — XOTs ObI, Hampumep,
cerlyac ONMKUCAHHBIN ONBIT C TOJOBOM, — OCHOBAHbl UMEHHO Ha TOM, YTO CAMO 3€pKAJI0 HEBUAUMO, & BUIHBI
JIMIIb OTPAXKAKOUIUECS B HEM MIPEIMETHI.

Koro mb1 BuauMm, riasjas B 3epkajo?

“Pazymeercs, camux cebs, — OTBETAT MHOTHUE, — Hallle M300paKeHHE B 3epKaje eCTh TOYHeHIas
KOIUS HAC CAMHX, CXOJIHAsl C HAMH BO BCEX MOAPOOHOCTSIX .

He yronHo 5u, ogHako, yOeAUTHCS B 3TOM CXOJCTBE? Y Bac Ha MPaBOM IEKe POJUHKA — Yy BaIIero
JIBOMHUKA IpaBasl LIEKa YKUCTa, HO Ha JIEBOM IIEKE €CTh IIATHBIIIKO, KOTOPOrOo y BaC Ha ATOM IIEKE HE
umeercs. Bbl 3auechkiBaeTe BOJIOCH Hanpago — Balll IBOWHUK 3a4EChIBACT UX HaAle6o. Y Bac IpaBas OpOBb
BBIIIIE U TYIIIE JIEBOK; y HETO, HAIPOTUB, 3Ta OPOBH HIKE U PEKe, HEXKEIH JieBas. Bbl HOCUTE Yackl B mpa-
BOM KapMaHe XHUJIETa, a 3alUCHYI0 KHIKKY B JIEBOM KapMaHE MHJIXKaKa; Balll 3epKajJbHbIN IBOMHUK UMe-
€T UHbIC IPUBBIUKK: €0 3alMCHAs KHIKKA XPAHUTCS B MPAaBOM KapMaHE MUKaKa, 4achl — B JIEBOM KH-
netHoM. OOpatuTe BHUMaHWe Ha mudepObIaT ero 4acoB. Y Bac TaKMX YacOB HHUKOTAA HE OBIBAJIO:
pacroio’keHue W HadepTaHue Mudp HAa HUX HeoObluaiiHOe; Harpumep, nudpa BoceMb U300pakeHa Tak,
Kak ee HUTAEe He m3o0paxarTt — I[X, u moMernieHa Ha MecTe ABEHAALATH; IBEHAIIATH K€ HET COBCEM;
MOCJIe IIECTH CIIEAYET MATh, U T. J1.; KpOME TOT0, IBM)KEHUE CTPENIOK Ha Yacax Ballero ABOWHUKA 0OpaTHO
0OBIYHOMY.

T L

Puc. 99. Takue uacel umeer npu cede TBOMNHHK, KOTOPOTO BBl BUAUTE B 3epKaJe.

Haxowern, y Bamiero 3epKaJlbHOrO ABOHHHKA €CTh (PU3NUYECKUN HEJJOCTATOK, OT KOTOPOTO BBI, HAJIO
aymatb, cBOOOAHBI: OH JeBma. OH MUIIET, IBET, eCT JIEBOW PYKOH, U €cli BBl BBIPA3UTE TOTOBHOCTH C
HUM I103/10POBaThCsl, OH MIPOTSHET BaM JIEBYIO PYKY.

Hernerko pemurts, rpaMOTEH JIM Ball JBOWHUK. BO BCSIKOM cilydae rpaMOTEH Kak-TO MO 0COOEHHO-
My. EnBa nm ypacrtes BaM mpodecTs XOTb OJHY CTPOKY M3 TOM KHUTHM, KOTOPYIO OH JEpXKHUT, W KaKOe-
HUOY/Ib CIIOBO B TE€X KapaKyJlsix, KOTOPbIE OH BBIBOAUT CBOEH JIEBOH PYKOM.

TakoB TOT 4€lI0OBEK, KOTOPBIN MPUTS3AET HA MIOJHOE CXOJCTBO C BaMu! A Bbl XOTUTE CYAUTH I10 HE-
MY O BHEIIIHEM BUJIC BaC CaMUX...

[IyTku B CTOPOHY: €CJIU BbI AyMaeTe, 4To, TSI B 3epKajlo, BUAUTE caMuX ceOsi, — BbI 3a0yxiae-
Tech. JIumo, TymoBuIie M oAekaa y OOJIBIIMHCTBA JIIOJICH HE CTPOr0 CUMMETPUYHBI (XOTS MBI 3TOTO
OoOBIYHO HE 3aMeyaeM): IpaBasi MOJOBHHA HE BIIOJIHE CXOJHA C JeBOW. B 3epkane Bce 0cOOEHHOCTH mpa-
BOI MOJIOBUHBI MIEPEXOJAT K JEBOM, U HA0OOPOT, TaK YTO MEpPEe HAMH SBJILETCS (purypa, mpou3BoasAIIas
3a4acTyI0 COBCEM MHOE BIIEUATJIEHUE, YeM Hallla COOCTBEHHas!.

PucoBanue nepen 3epkajaiom

HeToX1ecTBEHHOCTh 3€pKAIBbHOIO OTPAaXXEHHSI ¢ OPUTHMHAIOM €IIE 3aMETHEE BBICTYNAeT B Clle-
JIYIOILIEM OIIBITE.

[ToctaBbTe Tepen coO0i OTBECHO Ha CTOJI 3epKaAJI0, MOJOKHUTE Mepe]] HUM OyMaXKKy U MompoOyiTe
HApUCOBATh HA HEH KaKylo-HUOYAb (GUrypy, HallpuMep MPSMOYTOJIbHUK ¢ nuaroHansmu. Ho He cMoTpute
IIPY 3TOM TIPSIMO HA CBOIO PYKY, a CIEIUTE JIMIIb 3a ABM)KEHUAMHU PYKH, OTPA)KEHHOH B 3€pKaJle.
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Brb1 yGenuTech, 4TO CTONB JIeTKas Ha BUJ 3a7jaya MOYTH HEBHINOJIHUMA. B TedeHne MHOTHX JIeT Ha-
II1 3pUTENbHBIE BIEYATICHHS U JIBUTaTENIbHBIE OIYILEHUS YCIENHU IPUITH B ONPEIEIEHHOE COOTBETCT-
BHE. 3EpKaJI0 HAPYILAET ATY CBA3b, TaK KaK NPEICTABJISAET Ia3aM JBIKEHUs Halllel PYKH B UCKAKEHHOM
Buje. /laBHUIITHNE IPUBBIYKU OyIyT MPOTECTOBATH NPOTHB KaXKJOTO BAILETO JBUXEHHS: BBl XOTUTE MPO-
BECTU JIMHUIO BIIPABO, a PyKa TSHET BJIEBO, U T. II.

Puc. 100. PucoBanue nepes 3epkaiom.

Eme Gosblie HEOXKHUIAHHBIX CTPAHHOCTEH BbI BCTPETHUTE, €CIIM BMECTO MPOCTOTrO YepTexka MOoIpo-
Oyere pucoBaTh Iepes 3epKanoM OoJiee CIOXKHBIE (PUTYPBI MM MUCATh YTO-HUOY/b, IS Ha CTPOKH B
3epKaJie: BhIMJeT KOMUYHAsK MyTaHua!

Te oTneyaTku, KOTOpbIE MOJYy4YAIOTCS HAa MPOMYCKHON Oymare, — TOke M300pa)KeHHs 3epKalbHO
CUMMeTpHUYHbIe. PaccMOTpHUTE HAAMMCH, HCTICIIPSIOIIME Ballly IPOIYCKHYIO OyMmary, u monpooyiire mpo-
yecTh MX. BaM He pa3oOparb HU OJHOTO CJIOBA, JAa)K€ BIIOJIHE OTYETIMBOTO: OYKBBI MMEIOT HEOOBIYHBIH
HAKJIOH BJIEBO, a TJIaBHOE, MOCJIEI0BATEIBHOCTD IITPUXOB B HUX HE Ta, K KaKOi Bl mpuBbIkInd. Ho mpu-
CTaBbTE K Oymare 3epKajio IO IIPSMBIM yIJIOM — U Bbl YBUJIUTE B HEM Bce OYKBBI HAIMMCAHHBIMH TaK, KaK
BbI MPUBBIKIN UX BUAETh. 3€pPKaJO JTa€T CUMMETPUYHOE OTPAXKEHHE TOrO, YTO CaMoO SIBJSIETCS CUMMET-
PUYHBIM U300pakeHHEM OOBIKHOBEHHOTO MHCHMa.

PacuerinBasg mocnemHocThb

Ms1 3HaeM, 4TO B OJHOPOIHOM CpENe CBET PACIPOCTPAHACTCS NPSIMOJIMHEHHO, T. €. CKOPEUIIUM
nyreM. Ho cBeT u3bupaer ckopeliiuii myTh TakkKe M B TOM Cilydae, KOTJa He WIET OT OJAHOM TOYKH K
JIPYroil HEMOCPEACTBEHHO, @ JIOCTUTAET €€, IPEABAPUTEIILHO OTPA3UBLIUCH OT 3€pKaa.

[Tpocneaum 3a ero myrem. ITycts OykBa A Ha puc. 101 0o60o3HauaeT UCTOUHUK cBeTa, TUHUSA MN —
3epkaio, a iuHua ABC — nyTh s1yda ot cBeun jo rasa C. [Ipsamas KB nepnenauxynspaa k MN.

ITo 3axoHaM ONTHUKM yroJ OTpakKeHUsl 2 paBeH yriy najaeHus 1. 3Has 3To, JIErKo J0Ka3aTh, YTO U3
BCEX BO3MOXHBIX IIyTel oT A k C, ¢ monyTHbIM JocTrxkeHueM 3epkaina MN, nyrs ABC — camblil CKOpBIi.
s storo cpaBuuM myTth Jiyya ABC ¢ kakuM-HuOys npyrum, Hanpumep ¢ ADC (puc. 102). Onyctum
neprnesukyisap AE u3 Toukn A Ha MN 1 IpoJoJDKUM €ro J1ajee 10 MEPECEUEHNUs ¢ IPOAOKEHUEM JIyda
BC B Touke F. Coenunum taxke touku F u D. Y6enumcs, mpexae Bcero, B paBeHCTBE TPEYTrOJIbHUKOB
ABE u EBF. Ouu — npsaMoyronbHble, 1 'y HUX obuuii karer EB; kpome Toro, yrisl EFB u EAB paBHbI
MeX ]y co00ii, Tak Kak COOTBETCTBEHHO paBHBbI yriaM 2 u 1. CnenoBarensHo, AE = EF. Otciona BeiTeka-
€T PaBEHCTBO MPAMOYToJbHBIX TpeyronbHukoB AED n EDF no nBym karetam u, cienoBaTelnbHO, PaBEH-

ctBo AD u DF.
g

M N
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Puc. 101. Yron otpaxkenus 2 paBeH yriay naaeHus 1.
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Puc. 102. Cgert, oTpaxasch, N30MpaeT KpaTyaiiuii myTs.

Beuny storo mel MmoxkeM nyth ABC 3amenuts paBubiM emy nmytemM CBF (tak kak AB = FB), a mytb
ADC — nyrem CDF. CpaBnuBas xe mexay co6oit qmuasl CBF u CDF, Bugum, uto npsimas muaus CBF
kopoue sjomanoit CDF. Orciona myts ABC kopoue ADC, uto u TpeboBasioch 10ka3arh!

I'me 6b1 HU Haxoaunachk Touka D, myrs ABC Bcerma O6yaer kopoue mytu ADC, ecnu TOIBKO yroi
OTpaXCHHUsI PaBEH YTy MaJCHUs. 3HAYUT, CBET ACUCTBUTEIHHO N30MPAET CaMbIii KOPOTKUI U CaMbIi CKO-
PBIN IyTh M3 BCEX BO3MOXKHBIX MEXKJIy HCTOUHHUKOM, 3€pKaJloM U riazoM. Ha 3To obcrosrenscTBO Bep-
BbIE YKa3ai eie ['epon AnexcaHapuiicKkuii, 3aMeyaTebHbli FpeuecKuil MexaHuk u MatemaTuk Il Beka.

IHosieT BOpOHBI

YMeHbe HaxXOJUTh KpaTYallIuil MyTh B ClydasX, MOJOOHBIX ceiiuac pacCMOTPEHHBIM, MOXET HpH-
TOJMTHCS IS PELLICHUS] HEKOTOPBIX TOJIOBOJIOMOK. BOT Impumep oHOM U3 TakuX 3a1ad.

Ha BeTke nepeBa cuaut BopoHa. BHM3y Ha 1BOpe pacchlllaHbl 3epHa. BopoHa ciyckaercs ¢ BETKH,
CXBaTBIBACT 3€PHO M caauTcs Ha 3a60p. CripamiuBaercs, Te J0JDKHA OHA CXBATUTh 3€PHO, YTOOBI MyTh €€
Obu1 Kpatyaiimum (puc. 103).

Puc. 104. Pemenue 3aiauu o BOpoHe.

3aza4ya 3Ta COBEPILIEHHO CXOJHA C TOM, KOTOPYIO MBI TOJIBKO YTO paccMoTpenu. HetpynHo nostomy
JaTh MPaBUILHBIA OTBET: BOPOHA JIOJDKHA MOJpPaXaTh Jydy CBETa, T. €. JIETETh TaK, YT0Obl yroma 1 ObLa
paBeH yray 2 (puc. 104). Mbl yxe BUAEIH, UTO B TAKOM CJIy4ae IyTh OKa3bIBAECTCS KpaTJalIiM.

Hosoe u cTapoe o kajengockone

BceM u3BecTHa Xopolias UIpylIKa, HOCALIAs Ha3BaHUE KAJIEH0CKOIA: TOPCTOUKA ECTPBIX OCKOJI-
KOB OTpakaeTcsi B JBYX WM TpeX IUIOCKHX 3epKalbliax U 00pa3zyeT YAMBUTEIBHO KpacuBBIE (PUTYDHI,
pa3HoO00Opa3HO MEHSIOUIMecs MpU MalleHIeM MOBOpOTe Kayehgockoma. XOTs KaJeWJOCKOI JTOBOJIBHO
00IIen3BECTEH, MAJIO KTO M0/I03PEBAET, KAKOE OTPOMHOE YHCIIO Pa3HOOOPA3HBIX (PUTYP MOKHO MOJTyYUTh
¢ ero nomomibo. /lomyctum, Bbl JepKUTE B pyKax kaneigockon ¢ 20 crexnbiukamu 1 10 pa3 B MUHYTY
MIOBOPAYMBAETE €T0, YTOOBI MOIYYUTh HOBOE PACIIOJIOKEHHE OTPAXKAIOIIMXCS CTEKIbIIeK. CKOJIBKO Bpe-
MEHH MMOHAJ00UTCS BaM, YTOOBI IEPECMOTPETH BCE TOIYYAOLIHECs IPU ATOM (pUryps?

Camoe mbplIKO€ BOOOpaKEHHE HE MPEyCMOTPUT NMPABUILHOI'O OTBETA Ha ATOT BoIpoc. OKeaHbl BbI-
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COXHYT M TOPHBIE IIETIH COTPYTCS, MPexie YeM OyayT ucuepraHbl BCE Y30pbl, UyJ€CHBIM 00pa30M CKpBbI-
Thl€ BHYTPU Ballleil MaJeHbKOW WUIPYLIKH, MMOTOMY YTO ISl OCYIIECTBJICHUS BCEX MX MOHAIOOUTCA MO
kpaitHeit mepe 500000 muisinoHOB JieT. CBbILIE NATUCOT MUJUIMOHOB THICSYENIETUI HYKHO BpalllaTh Halll
KaJeiI0CKOII, 4TOOBI MEPECMOTPETH BCE €ro y30pPhi!

e

Puc. 105. Kaneiinockor.

beckoHeuHO pazHOOOpa3HbIe, BEYHO MEHSIOLIMECS Y30phl KaJIeH/I0CKOMa TaBHO MHTEPECYIOT JIEKO-
PaToOpOB-XyI0KHUKOB, (DaHTa3Usi KOTOPHIX HE MOXKET CONEPHUYATh C HEUCTOIIMMOM HM300peTaTeNbHO-
CThIO 3TOTr0 NMpubopa. Kanelgockon co3aaer nogyac y30pbl HOpa3uTeNbHON KPacoThl, MOTYILUE CITYKUTh
MPEKPaCHBIMU MOTHBAMU JJI ODHAMEHTOB Ha 000X, ISl Y30pOB Ha Pa3IMYHBIX TKAHAX U T.II.

Ho B mmpokoii my0Oimke Kauei1oCKoI He BBI3BIBACT yXKe TOTO KUBOTO HHTEpeca, C KAKUM BCTPEUEH
OH OBLI JIET CTO Ha3aJl, Korja ObuI ele HOBUHKOM. Ero BocmeBanu B mpo3e M CTUXax.

Kaneiinockon nzobperen O0bu1 B AHrnuu B 1816 r. u uepe3 roa-nonatopa npoHHK yxe B Poccuto,
rine Obl1 BeTpeueH ¢ BocxuieHueM. bacnomnucer A. M3maiinos B xkypHaiie “biaaroHamepeHHBIR” (MIOIb
1818 r.) mucain o KaneHa0CKOIIE B CIEAYIOLUUX BBIPAKEHUAX

YIpouumas obvserenue o KgaeiidocKone, docmaio cue wyoecroe opyoue -
Cmompro — 1 umo JK,8 MOUX 2AA3aX?

B ueypax pasuvix u 36e30ax

Canghupnl, axoHmbL, MONA3bl,

H uzympyosi, u armasbl,

H amemucmol, u Kemuye,

H nepramymp — ece 6uxy eopye!

Auwb coeaaro pyKoii 08uxenve -

U Ho60e 6 22a3aX sA6AeHbe!

He Tonbpko B cTHXax, HO U B IIP0O3€ HEBO3MOXHO ONMCATh TOTO, YTO BUAMIIL B Kaneinockome. Ou-
I'ypbl IEPEMEHAIOTCS NIPU KAXK/I0M JIBHJKEHUU PYKH M OJHA Ha ApYryro He noxoisaT. Kakue npenectHble
y30psl! AX, eciu Obl MOXKHO ObLIO BBHIIKMBAThH MX Ha KaHBe! Ho rae B3saTh Takue sipkue menka? Bot camoe
NPUATHOE 3aHATHE OT Oe3/1eNus M OT CKyKU. ['opa3o mydilie CMOTpeTh B KaJeHI0CKOI, HEXEIH pacKia-
JIbIBaTh I'PAH/IIIACHSHC.

VYr1BepxaatoT, Oynro kaneiinockon usecreH Obu1 emme B XVII crosetnn. HeiHe HeraBHO OH B0O300-
HOBJIEH M YCOBEPILEHCTBOBAH B AHIJIMH, OTTyZa Mecsla ABa Ha3aj nepewen Bo @panuuro. OauH U3 Ta-
MoIIHUX Ooraueil 3akazan kaneipockon B 20 000 ¢ppankoB. BMecTo pa3HOLBETHBIX CTEKIbIIIEK U OyC
BEJIEJI OH IOJIOKUTD KEMUYT U JParolieHHbIE KAMEHbS .

Jlanee OacHomucel paccka3biBaeT 3a0aBHBIM aHEKIOT O KaJleHI0CKOIEe U, HAaKOHELl, 3aKJII0YaeT CTa-
TBIO MEJIAHXOJIMYECKUM 3aMEYaHUEM, YPE3BbIUAWHO XapaKTEPHBIM Ul SIIOXU KPEIIOCTHUYECTBA U OTCTA-
JIOCTH:

“3BECTHBIII CBOMMM NPEBOCXOJAHBIMH ONTHYECKUMHU HWHCTPYMEHTAMHU HMMIIEPATOPCKUil (hu3mKo-
MexaHuK PocniuHu aenaer u npoaaet kaneinockonsl no 20 py6. be3 comHenus, ropazno Oosiee HalaeTcs
Ha HUX OXOTHHUKOB, HEXeENU Ha (PU3MUECKUE sI XUMUUYECKHE JICKIIH, OT KOTOPBIX — K COXKAJICHUIO U yJIUB-
JIEHU10 — OJTaroHaMepeHHbIH rocrnouH PociiHy He moy4Yni HUKaKoi ce0e BHIrob! .

Jlonro kaneigockon ocraBajics He 0ojiee 4eM JIFOOOIBITHOW UTPYIIKON M TOJBKO B HAIIM JAHU TO-
Jy4us TMOJIE3HOE NPUMEHEHHUE JUId COCTaBICHHs y30poB. M300peTeH mpubop, ¢ MOMOIIBI0 KOTOPOTro
MOXHO (oTorpadupoBaTh KaJeHI0CKONMUYECKUE Y30Pbl U, TAKMM 00pa30M, MEXaHUYECKU MPUAYMbIBATh
BCEBO3MOYKHBIE OPHAMEHTBHI.
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Puc. 106. TpoekpaTHO€ OTpak€HHE CTEH LIEHTPAJIBLHOIO 3aa AaeT 36 3ail.

Kakue omurymnienus ucnsitanu Obl Mbl, €C Obl, YMEHBIICHHBIE 10 pa3MepOB CTEKJITHHOTO OCKOJIKA,
OUYTHJINCh BHYTpH Kayieiiockona? CyliecTByeT cnoco® BBINOJIHUTH TAKOM ONBIT Ha jeje. DTy dynec-
HYIO0 BO3MOXHOCTh uMenu B 1900 r. mocerutenu BceMupHoii [lapmxckoil BeIcTaBKH, T€ OOJIBIINM yCIIe-
XOM I0JIB30BAJICS TaK Ha3bIBaeMblil “/[Bopelr Miumo3uil” — HEYTO BPOJE KaJeiocKkona, HO TOJIbKO He-
MOJIBUKHOTO. BooOpasuTe mecTuyroabHbIi 3a1, KaXKaas CTeHa KOTOPOTro MPeICTaBIIsieT cOO0H OrpoMHOE
3epKajo MJealbHOM MOJMPOBKHU. B yriax 3epkanbHOro 3aja yCTpOEHbl apXUTEKTYPHbIE YKPALLIEHUS B BU-
JIe KOJIOHH M KapHHU30B, CIMBAIOLIMXCS C JITIKOM MOTOJKa. 3pUTeNb BHYTPH TAaKOTO 3ajia BUAET ceOs
CIIOBHO 3aTEpSIHHBIM B HEBOOOPA3MMOI TOJITIE MOXOKKME HA HETO JItoJIel B OECKOHEUHOU aH(puIaae 3al K
KOJIOHH; OHHU OKpY’Kajla €ro co BCEX CTOPOH M MPOCTUPAINUCH BIOJIb, HACKOJIBKO BUAEN TIJ1a3, 3aJibl, 3a-
LITPUXOBAaHHbIE HA puc. 106 TOpU30HTAIBHO, NOIYYatOTCsl BCIEACTBUE OJHOKPATHOTO OTPa)XEHUS; B pe-
3ylIbTaTe ABYKPATHOTO OTPAXXEHMs MOJIYYalOTCS M300pa)KeHHUs, 3alITPHUXOBAHHBIC NEPHEHAUKYISPHO K
NEPBBIM, T. €, eule 12 3anoB. TpoekpaTHoe oTpaxkeHue NMPUCOSAUHSIET K HUM elle 18 3anoB (kocas mTpu-
XOBKa); 3aJIbl MHOXATCS C KaXKAbIM OTPaXXCHHEM, M O0Ilee YHUCIO UX 3aBHCUT OT COBEPIIECHCTBA MOJIH-
POBKU M OT NapauIEIbHOCTU 3€pKaJl, 3aHUMAIOIIUX [TPOTHUBOIIOJIOKHBIE IPAaHU MPU3MATHUECKOTO 3aja.
ITpakTHyecku pa3nnyaauch €lle 3aJibl, M0JyYaBUIMECS B pe3yibrare 12-ro oTpaxxeHus, T. €. BUIUMBIN
ropu30HT 0OHMMaN 468 3aI10B.

ITprunHa “gyzna” sicHa BCSIKOMY, KTO 3HAKOM C 3aKOHAMH OTPa)KE€HUS CBETA: BEJb TyT UMEIOTCA TPU
napbl MapajyIeNbHbIX 3€pKaJl U IECATh Map 3€pKajl, IOCTABICHHBIX 0] YIJIOM; HEYIMBUTEIBHO, YTO OHU
JIAl0T TaKkoe MHOXeCTBO oTpaxkeHui. Emie moOonbiTHee Te onTHueckue 3PQeKTl, KOTopble OBLIH J10C-
TUTHYTHI Ha [lapmkckoil BeICTaBKE B Tak Ha3blBaeMoM “‘/[Bopiie mupaxeii”. Ycrpourenu 3toro “npopua’
NPUCOETMHUIIN K OECUMCICHHBIM OTPAXXEHUSM €llle MTHOBEHHYIO NepeMeHy Bcell kapTHHbI. OHU Kak Obl
YCTPOWJIN MOJIBWKHBIN, OTPOMHBIX Pa3MEPOB KaJ€HI0CKOI, BHYTPHU KOTOPOro MOMENIAINCH 3pUTEIH.

[Tepemena o6ctaHOBKH B 3ToM “JlBOpIie MHUpaskeil” JocTUragach CiaeIylolM 00pa3oM: 3epKalib-
HbI€ CTEHbI Ha HEKOTOPOM PacCTOSHUU OT pedep pa3pe3aHbl BAOJb, U MOIYUYEHHBIH Yroi MOXKET BpallaTh-
Csl BOKpPYT OCH, 3aMeHssich ApyruM. W3 puc. 107 BuAHO, 4TO MOKHO IIPOM3BECTU TPHU 3aMEHBI, COOTBETCT-
Byromue yriam 1, 2 u 3. Teneps npenctasbTe cede, 4ToO BCe yriibl, 0003HaYeHHbIe Ludpoil 1, 3akmouatoT
B ce0e 00CTaHOBKY TPOIMYECKOTO Jieca, BCE YIIIbl 2 — 0OCTaHOBKY apaOCKOTo 3aja, a Yribl 3 — WHIHMA-
CKOI'0O Xpama.

Puc. 107.
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Puc. 108. Cekper “/IBopua mupaxeii”.

OpHUM IBUJKEHUEM CKPBITOTO MEXaHMW3Ma, IIOBOPAYMBAIOLIETO YIJIbl, TPOIIUYECKUH JIeC MpeBpalia-
€Tcsl B XpaM WU B apabckuii 3ain. Bech cekpeT “BommeOcTBa” OCHOBaH Ha TaKOM MPOCTOM (PU3UYECKOM
SIBJICHU U, KaK OTPaKEHNE CBETOBBIX JIYUCH.

ITouemy M Kak npeJIOMIIAETCS CBET?

To, yTo Mpu Hepexoe U3 OJHON Cpelbl B APYT'YIO JIyd CBETA MPETOMIISETCS, MHOTMM IMPEICTaBIIsA-
€TCs CTPaHHBIM Karpu3oM Npupoabl. Kaxercss HEMOHATHBIM, IIOYEMY CBET HE COXpaHSEeT B HOBOM cpeze
NEpPBOHAYAIILHOTO CBOETO HANpaBJeHMs, a U30upaeT JoMaHblil myTh. KTO Tak gymaer, TOT, BEpOATHO, C
YIIOBJIETBOPEHHEM Y3HAET, UTO JIyd CBETa MPETEPIEBACT, B CYLTHOCTH, TO KE CaAMO€, YTO MPOUCXOJUT U C
MapUIMpYOUIe KOJIOHHON OOHIOB, MepeceKaroliel rpaHuily MEeXAy MOYBOHM, YAOOHOW JUIs X0AbObI, U
noyBoi Heyno0HOW. BoT uTo roBoput 00 3TOM JI))0H ['epriens, 3HAMEHUTHIH acCTPOHOM U (DU3HK MPO-
IIJIOTO BEKA.

“IIpeacraBbTe ceOe OTpsA CONAAT, UAYIIMN IO MECTHOCTH, pa3/eIieHHON NpSAMOM rpaHuLeil Ha JBe
MI0JIOCHI, U3 KOTOPBIX OJHA TIJajKasi, poBHas M YIOOHas Juisi XOAbOBI, Apyras — KOUKOBaTas, 3aTPyIHHU-
TEJIbHAS, TaK YTO X0/1b0a 10 HEe He MOXKET COBEpIIaThCS CTOJb ObIcTpo. [Ipenmnonoxum cBepx TOro, 4To
(bpOHT OTpsAZIa COCTABIISET YroJ C MOTPAHUYHOMN JMHUEH MEXIy ABYMs MOJIOCAMH, TaK 4TO COJIIATHI AOC-
TUTAIOT 3TOU I'PAHUIIBI HE BCE OJTHOBPEMEHHO, a MOCJIEA0BATENLHO OMH 3a APYTUM. Toraa KaKablil coj-
JaT, IepecTyNUB IPAHUIY, OUYTUTCS Ha MOYBE, [0 KOTOPOIl OH HE MOXKET 0oJiee MOBUraThCs TaK ObICT-
po, Kak 10 Toro BpeMeHH. OH HEe CMOXKET yXe JepKaTbCsi Ha OJHOW JIMHUU C OCTAJIbHOW YacThIO
IIEPEeHTH, elle HaxoAsdllelcs Ha Jydmeil mo4se, U OyAeT OT Hee OTCTaBaTh C KaXJOW CEKyHIOW Bce
Oonpure. Tak Kak KaXIbl COJIJAT, JOCTUTAsl [PAHUIIbI, UCTIBITHIBAET OJMHAKOBOE 3aTPYyAHEHHUE B X0/b0€,
TO €CIIU COJIaThl HE HapyllaT CTpPOs, HE pacceroTcs, a OyayT MpoJ0bKaTh MapUIMpOBaTh NMPaBUILHON
KOJIOHHOH, BCSL Ta 4acTh KOJIOHHBI, KOTOpasl MepecTynuia rpaHuily, OyJaeT HeM30eXHO OTCTaBaTh OT OC-
TaJbHOM M COCTaBHUT C HEH MOATOMY TYNOH Yroji B TOYKE MepecedeHus rpaHuibl. M Tak kak HeoOXoau-
MOCTb XOJHUTh B HOTY, HE MepeduBas JOpPOTH APYT APYTY, 3aCTaBUT KaXJOTO COJIiaTa IaraTh MpsMo Ie-
pen coOoi, Mo MPSIMBIM YIIIOM K HOBOMY (PPOHTY, TO ITyTh, KOTOPBIH OH MPOIAET MO Mepexo/ie TPaHulbl,
OyzeT, BO-TIEPBBIX, NMEPIEHIUKYISIPEH K HOBOMY (DPOHTY, @ BO-BTOPBIX, TaK OTHOCUTHCS K TOMY IyTH,
Kakoil ObUT OBl MPOMCH B Cllydae OTCYTCTBHUS 3aMe/JIeHUs, KaK HOBasi CKOPOCTb K IIPEXHEN .
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Puc. 109. Onbit, NOSICHSIIOIINN IPETOMIIEHUE CBETA.

B masnom BHzie BBl MOXET€ BOCIPOHM3BECTH 3TO HAMIIAIHOE MMOJ00ME NMPETIOMIICHHUS CBeTa y ceds Ha
crosie. HakpoiiTe monoBuHy crosna ckareptbio (puc. 109) u, crnerka HakJIOHHMB CTOJ, 3aCTaBbTE CKaThl-
BaThCs 110 HEMY Napy KOJIECHKOB, HArJyX0 MOCAXEHHBIX Ha OOIIYI0 OCh (HalpuMep, OT CJIOMAHHOTO JeT-
CKOT0 MapoBO3a WM JIpyroil urpymku). Ecnu HampaBiieHue NBHKEHHUS KOJIEC M Kpail cKaTepTH COCTaB-
JAI0T MPSAMOM yroJi, NMPENoMIIEHHs IYTH HE NMPOUCXOAuT. Bbl MMeere B 3TOM ciydae WIIHOCTPALUIO
ONTHUYECKOTO IIPAaBUJIA: JyY, IEPIEHANKYJIAPHBIN K IUIOCKOCTH pa3ziena cpel, He npenomisercs. [Ipu Ha-
IIPaBJICHUH, HAKJIOHHOM K Kparo CKaTepTH, IIyTh KOJEC M3JIaMbIBAE€TCSA HA ATOM Kparo, T. €. Ha TpaHuLe
MEXAY CpelaMH C pa3IM4HON CKOPOCTBIO ABUKEHUS B HUX. JIErKo 3aMEeTUTh, YTO IIPU NIEPEXOJIE U3 YACTH
CTOJIa, T/Ie CKOPOCTh JBMKEHUS OO0Jble (HEMOKPBITAs 4acTh), B Ty YacTbh, IJIe CKOPOCTh MEHbIIE (CKa-
TEpTh), HanpaBieHue nyTH (“Iy4”’) mpuOIMKaeTcs K “TiepneHauKyssipy nagenus’. B oOpatHoM ciydae
HaOJr01aeTCsl yIaleHue OT 3TOTO MEePIeHAUKYIspa.

N3 3T0r0 MOXHO, MEXKIy IPOUYUM, IIOUEPIIHYTh BaXKHOE yKa3aHUE, BCKPBIBAIOIIEE CYLIHOCTb pac-
CMaTpPUBAEMOT0 ABJICHUS, & IMEHHO, YTO MPEJOMJICHHE 00YCIOBIIEHO pa3IMYUeM CKOPOCTH CBeTa B 00e-
ux cpenax. Uem Ooubliie pa3inyue B CKOPOCTH, TEM 3HAYUTEIbHEE MPEJIOMIICHHUE; TaK HAa3bIBAeMbIH “TIO-
Ka3aTenab IPEJOMIICHUS , XapaKTEpU3YIOIMH BEIWYMHY H3J0Ma JIydeil, €cTb HE 4YTO MHOE, Kak
OTHOLIEHME 3TUX cKopocTel. Koraa Bl unTaeTe, 4To noka3aTellb NPEIOMIIEHHS IPU NIEPEXOAE U3 BO3.LY-
Xa B BOAy ecThb 4/3, TO Bbl, BMECTE C TeM, y3Ha&Te, YTO CBET JIBUXKETCS B BO3JyXe IpuMepHo B 1,3 pasza
CKOpEe, YEM B BOJIE.

A B CBSI3M C 3TUM HaXOJUTCA U JIpyras Moy4duTenbHas 0COOCHHOCTh paclpocTpaHeHus ceera. Eciu
B CJIyyae OTPa)XE€HUs CBETOBOM JIyd clielyeT KpaT4alIuM IyTeM, TO B cllydae MpeJoMIICHUs OH U30upaet
cKopetiuuii TyTh: HUKaKO€ IPYroe HalpaBJIEHNE HE IPUBOJIUT JIyd TaK CKOPO K “MeCTy Ha3HAueHUs ~, KaKk
3TOT U3JIOMAHHBIN IyTh.

Korna nummHHBIN nyTh IpoxoauTcst ObIcTpee, YeM KOPOTKH?

Ho Heyxenu noMaHblii IyTh MOXKET ObICTpee NPUBECTH K IeJH, YyeM npsMoi? Jla, B Tex ciydasx,
KOTJIa CKOPOCTh ABIKEHHS B PA3JIMUHBIX YACTSIX MYTH pa3inyHa. BcrmoMHMTE, YTO MPUXOAUTCS JIENaTh
JKUTEJIAM JIEPEBHH, PACIOJIOKEHHON MEXIY ABYMsI JKEJIE3HOJOPOKHBIMU CTaHIMSIMH B COCEACTBE C OJ-
HOM 13 HUX. YTOOBI MOMACTh CKOpee Ha JAIbHIOI CTAHIMIO, OHU €IyT Ha JIOLIaJu CHadaua B 0OpamHom
HaNpaBJICHUH, K Onvkaieil cTaHIMy, TaM CafaTcs B MMOE3] U eAyT Ha MecTo Ha3HadeHus. M xkopoue
ObuTO0 OBI, pa3ymeercs, MPsIMO €XaTh TyJa Ha JIOIIAJN, HO OHH IPeINoYuTaoT Oosiee IJIMHHBIA MyTh HA

Jioaiaiv U B Barone, IOTOMy 4TO OH IMPUBOAUT K HEJIN CKopee.
Fi
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Puc. 111. Pemenue 3anaun o kaBanepucre. Cxopeimuii myrb AMC.
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VYaenuMm MUHYTY BHUMaHUS ellle oJHOMY npumepy. KaBasepuct mpomkeH NpuObITh ¢ JOHECEHUEM
13 Touku A k manarke koMaunaupa B Touke C (puc. 110). Ero oTnenstor oT manaTku monoca Tiay0oKoro
Iecka M MoJioca Jiyra, pa3rpaHuueHHbIe Mex 1y coboit npsimoit nuaueit EF, ITo necuanoit mouse jormraas
TBIIKETCS 8060€e MedaeHHee, yeM 1o Jyry. Kakoil sxe myTh JOJKeH BbIOpaTh KaBajJepUCT, YTOOBI JOCTHI-
HYTb NAJaTKU B KpaTyaiiiiee Bpems?

Puc. 112. YUro Takoe cunyc? OTHOLIEHHE M K PaINyCy €CTb CHHYC yIJa 1, OTHOIIEHHE N K paguycy
— CUHYC yria 2.

Ha nepBblil B3I KakeTCsl, YTO CaMblil CKOPBIN MyTh — MpsiMasi JIMHUS, IpoBeaeHHas oT A 1o C.
Ho 3710 coBepiieHHO 0muO0YHO, U 5 HE AyMaro, YTOOBI HAIIEICS KaBaJepUCT, KOTOPbIi BEIOpa Obl TaKoM
yTb. MenneHHoe ABM)KEHHUE N0 NIECKY HaBEJET €ro Ha MPABUIIbHYIO MBICIb COKPAaTUTh 3Ty MEIJIEHHYIO
4acTb IyTH, IPOPE3AB IECUAHYIO I0JIOCY [0 MEHEE KOCOM JIMHUU; KOHEYHO, TEM CaMbIM YAJIUHUTCS BTO-
past yacThb ITyTH — M0 JIYT'Y; HO TaK KaK I10 JIYT'Y MO>KHO JIBUT'aThbCsl BJIBOE OBICTpEE, TO YUTMHEHHUE ITYTH HE
MIEPEBECUT TOIY4YE€HHOW BBITO/IbI, M B 00LIEM UTOTE MyTh OYJET MpOJiesiaH B MEHBUINNA MPOMEXYTOK Bpe-
MeHH. [lpyruMu cloBamMH, MyTh KaBaJlepUCTa JOJDKEH MpeoMumscs Ha TpaHulle 000UX POJIOB MOYBHI U
IPUTOM TaK, YTOOBI MyTh MO JYTy COCTABJUI C MEPIEHAUKYIAPOM K TpaHuLe OOJIBIIMK YToJI, YeM IMyTh
110 IIECYAHOU ITOYBE.

Krto 3Hakom c reomerpueii, MMeHHO ¢ Teopemoii [Iudaropa, TOT MOKET IPOBEPUTH, YTO MPSAMON
nyTb AC AeHCTBUTEIBHO HE SIBJIAETCA IIyTEM CKOPEHIIMM M UTO MPHU TEX pa3Mepax [l IUUPHUHBI [I0JIOC U
paccTOsIHUM, KOTOpPBIE MBI 3/1€Ch UMEEM B BHUAY, MOKHO CKOPEE IOCTHYb LIE€JIH, €CJIM HAIPaBUTHCS, Ha-
npumep, no gomanoit AEC (puc. 111).

Ha puc. 110 ykazaHo, 4To IupHHA IECYaHOU MOJIOCHI 2 KM, JIyTOBOH — 3 KM, a pacctosiuue BC — 7
kM. Torna Best mmuna AC (puc. 111) paBHa, no teopeme [Tudaropa, kopenn(52 + 72) = kopenn(74) = 8,60
kM. Hactb AN — yTh 1O NECKY — 3TOTO OTPE3Ka COCTABJIAET, KaK JIETKO COOOpa3uTh, 2/5 3TON BEIUYNHBI,
T. €. 3,44 kM. Tak Kak 1o necky ABM)KEHHE NTPOUCXOIUT BIBOE MEIJIEHHEE, YEM I10 JIYTY, TO 3,44 KM mec-
YaHOTO IyTH paBHO3HAYHBI, B CMBbICJIE TpeOyeMoro BpeMeHH, 6,88 kM mo siyry. U, cienoBarenbHo, BeCh
cMenaHHbli myTh 1o npsmoi AC, paBnblil 8,60 kM, cooTBeTcTBYET 12,04 KM ITyTH 110 JIyTYy.

CrnenaeM Takoe xe “ipuBefieHue K Jayry” u i jomaHoro mytd AEC. Hacts AE = 2 kM 1 cooTBeT-
ctByeT 4 kM nytH o nyry. Yacts EC = kopenb(32 + 72) = kopenn(58) = 7,61 xkm. Htoro Beck 10MaHbIit
nyTb AEC oTBewaer 4 + 7,61 = 11,61 xm.

Wtak, “kKOpoTKHil” IpsIMOM IyTh cOOTBETCTBYET 12,04 KM IBMKEHUS 10 JIYTY, a “‘UIMHHBINA JIOMa-
HbII — Bcero ToJibko 11,61 kM mo Toii ke nouse. “JIMHHBIA MyTh, KaK BUAUTE, aeT Bbiroay B 12,04 —
11,61 = 0,43, moutu B noikusomerpa!

Ho mbI He ykazanu eie camozo ObICTpOro myTH. beicTpelinii myTh, Kak y4uT TeopHs, OylIeT TOT,
pU KOTOPOM (HaM HPUIETCS 3/€Ch 00paTUTHCS K YCIIyraM TPUTOHOMETPHUH) CHHYC yrila b OTHOCHUTCS K
CHUHYCY yIUIa A, KaK CKOPOCTb Ha JIyT'y OTHOCUTCS] K CKOPOCTH Ha MecKe, T. €. Kak 2:1. /Ipyrumu cioBamy,
HYXXHO BbIOpaTh HampaBiIeHUE TakK, YTOObI sin b ObLI BABOE Oosblie sin a. i 3TOro Hy)KHO Teperiar-
HYTb IPAHUILY MEXKy I10JIOCAMHU B TAKOM TOUKE M, KOTOpasi HAXOIUTCS B OAHOM Kusomerpe ot E. JlelicT-
BUTEJIHHO, TOT/A Sin b = 6/(kopern(32 + 62)), sin a = 1/(kopenn(1l + 22)), otHomenue sin b / sina = (6 /
kopenb(45)) / (1 / (3*kopenn(5))) = (6/(3*kopenn(5))) / (1/xopens(5)) = 2, T. €. Kak pa3 OTHOILIEHUIO CKO-
POCTEN.

A xakoBa OyzneT B TakoM ciiyyae “TIpMBEJCHHAas K Jyry’ manuHa mytu? Berumcaum: AM = ko-
penb(22 + 12). uto orBeuaer 4,47 kM nytu 1o ayry. MC = kopenb(45) = 6,71 k. J{nuna Bcero nytu 4,47
+6,71 = 11,18, 1. e. Ha 860 KM Kopoue NPSAMOIMHENHOIO ITyTH, KOTOPBIH, KaK MbI YK€ 3HA€M, COOTBETCT-
ByeT 12,04 kM.

Bbl BuauTe, Kakue BBITOABI JOCTABISAET IIPU JAHHBIX YCIOBMSX M3JIaMblBaHUE ITyTH. CBETOBOM JIy4d
KaK pa3 U M30upaeT Takoil CKopeHIuii myTh, HOTOMY YTO 3aKOH IPEIOMJICHUS CBETa CTPOro YIOBIETBO-
psieT TpeOOBAHMIO MAaTEMAaTHYECKOr0 pelIeHHs 33/a4l: CUHYC YIja HpelIOMJICHUsS OTHOCHTCS K CHHYCY
yria NajieHusl, Kak CKOpOCTb CBETa B HOBOM Cpelie K CKOPOCTH €ro B IIOKUJAEMOMN CpeJE; ¢ APYroi cro-



Axos Ilepeabman: «3anumareasHas ¢pusnka. Kaura 1»

POHBI, 3TO OTHOLLIEHUE PABHO MOKA3aTENI0 IIPEJOMIIEHHS CBETA B YKA3aHHBIX Cpeax.

OObenuHssA B OJTHO MPABHIO OCOOCHHOCTH M OTPAKECHUS U MPETOMIICHHSI, MBI MOXKEM CKa3aTh, YTO
CBETOBOM JIy4 60 6cex Ciydasix CIeAyeT MO Ovicmpetiuiemy MyTH, T. €. MOTUUHSACTCS MPaBUILy, KOTOPOE
(GU3MKK Ha3BIBAIOT “TIPUHIMIIOM CKOpeiiiero npuxona” (nmpuHuun depma).

Ecnu cpena HEOAHOPOAHA U €€ MPEIOMIISIONIAsl CIIOCOOHOCTh MEHSETCS MOCTENEHHO, KaK, HaIllpu-
Mep, B Hallel atMocdepe, TO U B TAKOM CIIyyae BIOJHE OCYIIECTBIISIETCS ObICTpeHIINi nmpuxoa. ITUM
0OBsICHAETCS] TO HEOOJIBILIOE HCKPUBIICHUE JTy4el HeOECHBIX CBETHII B aTMOc(epe, KOTOPOe Ha s3bIKE ac-
TPOHOMOB Ha3bIBaeTcs “arMocdepHoii pedpaxiueii”. B atmocdepe, MOCTENEHHO YIIIOTHAIOMIECHCS KHU-
3y, JIyd cBeTa M3rubaercs Tak, 4TO BOTHYTOCTh €ro oOparieHa k 3emie. Torzaa jyd ocraercs JOJbILIE B
BBICOKUX CJIOSIX, KOTOpBIE cllabee 3aMeIISIOT €ro MyTh, U MPOBOJUT MEHBIIE BPEMEHU B “MeIUICHHBIX
HU3KHX CJIOSIX, B UTOT'€ OH MPUXOJUT K LEJIU ObICTpee, YeM IO IYTH CTPOTO MPSMOIHHEHHOMY.

[Tpunuun OvicTpeiimero npuxonaa (npunmun depma) crpaBeIUB HE A OJHUX JIMIIb CBETOBBIX
SBJICHUI: €My B IIOJIHOW Mepe MOJUMHSETCS TaKKe PACHpOCTPAHEHUE 38VKd U BCEX BOOOIIE 801H000pa3-
HbIX IBUKEHUH, KaKoBa Obl HU ObLIa IPUPOAA ITUX BOJIH.

Yurarenb, 6€3 COMHEHUS, kKellal Obl y3HATh, YeM OOBSICHSIETCS 3TO CBOMCTBO BOJTHOOOPA3HBIX JIBU-
xeHui. [IpuBeny MO3TOMYy OTHOCSIIMECS CIO1a COOOpa)KeHMs, BBICKA3aHHBIEC BBIJAIOIIUMCS COBPEMEH-
HbIM ¢usukoM lllpenunrepom [B noknazne, npountanHom B CrokrosneMe npu nonxydyeanu HoOeneBckoit
npemud (B 1933 r.)]. OH UCXOAUT M3 3HAKOMOIO YK€ HaM IIpUMEpPa MapLIMPYIOLUIUX COJIJIAT U UMEET B
BUJy CJIy4ail IBUKEHUS CBETOBOI'O JIy4a B CPE/E MNOCTENEHHO U3MEHSIOUIEICS IIIOTHOCTH.

“IIycTb, — HUIIET OH, — AJISI TOTO, YTOOBI COXPAHUTh CTPOTYIO NMPABHIBHOCTb (PPOHTA, COIAATHI CO-
€IMHEHBI JUIMHHBIM IIECTOM, KOTOPBIM Ka)KJIbIil U3 HUX KPENKO yAep>KUBAaeT B pykax. KoMaHja riacur:
BceM OexaTb BO3MOKHO ObicTpee! Ecim xapakTep MouBbl MEJIEGHHO MEHSETCS OT TOUKH K TOYKE, TO CHa-
yaja, CKakeMm, IpaBoe, a Mo3/IHee JIEBOe KPbIIo (ppoHTa OyIeT MOBUraThCs ObICTpee — U MOBOPOT (PpOH-
Ta OCYIIECTBUTCS caM cOOOH. MBI 3aMeTUM MPH 3TOM, YTO MPONHAECHHBIA MyTh — HE NPSAMOJIMHEHHbIH, a
UCKpUBIEHHBIH. TO, YTO MyTh 3TOT CTPOTO COBMAJAET C KpaTyaiIllUM B CMBICIIE BPEMEHHU NPUOBITHS B
JAHHBIM IYHKT NPHU 3aJlaHHBIX CBOMCTBAxX IMOYBBI, — JOBOJBHO IOHATHO, TaK KaK BelIb KaXKIbIM coiaar
CTapaJicsi IOJBUTaThCs KaK MOXKHO ObIcTpee”.

HoBnie PoOuH30HBI

be3 comHenus, Bbl 3HaeTe, Kak repou pomana JKrons Bepna “TaunncTBeHHBIN 0CTpOB”, 3a0poIIeH-
Hble Ha HEOOMTaeMyIO 3€MJII0, 10ObUIM OTOHb 0e3 CIMuYeK M OorHuBa. POOMH30HY SBUJIAch Ha MOMOIIb
MOJIHHSL, 3aKeriast 1epeBo, HOBbIM ke Pobun3zonam JKrons BepHa nmomoria He ciaydaifHOCTh, a HAXOI4HU-
BOCTb CBEJIYLIET0 MH)XEHEPa M TBEPJ0€ 3HaAHHE UM 3aKOHOB (pu3uku. [ToMHUTE, KaKk yAMBUIICS HAUBHBIN
Mopsik [leHkpod, korzia, BO3BpAaTUBILUCH C OXOTHI, HAIIEN MHXEHEepa U KYpHAIUCTA Mepell MbUIAI0IUM
KOCTPOM.

“ — Ho KTO %€ 3aXer OroHb? — CIIPOCUI MOPSIK.

— Connue, — otBeTrs1 CIUIIETT.

Kypnanuct He myrun. JlelicrBurenbHo, CoJHIE JOCTAaBUIO OTOHb, KOTOPBIM TaK BOCTOPrajics Mo-
psk. OH He BepuJI CBOMM TJj1a3aM U ObUT 0 TOTO M3YMJIEH, UTO J]a’Ke HE MOT' pacclpalliuBaTh HHKEHEPA.

— 3HauuT, y Bac ObUIO 3@KUTraTeIbHOE CTEKI0? — cripocui nHxenepa ['epOepr.

— Her, HO 51 ero U3roToBHUIL.

U1 on ero mokasan. 1o ObLIM MPOCTO JIBA CTEKJIA, CHAThIE MHKEHEPOM CO CBOMX YacOB M YacoB
Crnunerra. OH cOeJUHUI MX Kpast [IMHOW, IPeBapUTEIbHO HANIOJIHUB BOJIOM, M TaKUM 00pa3oM MOIydu-
Jach HACTOSIAs 3a)KUTaTebHAas Y€4YeBMIlA, C IIOMOILBI KOTOPOM, COCPENOTOYMB COJIHEYHBIE JIYUH Ha
CYXOM MX€, HHXKEHep J00bLI OTOHb .

Yurarenb NOXKENAET, 1 JyMalo, y3HaTh, 3a4€M HYXKHO 3aIlOJIHATH BOJOM IMPOCTPAHCTBO MEXIY ya-
COBBIMHU CTEKJIAMM: pa3Be HAIIOJIHEHHAs BO3AYXOM JABOSIKOBBINYKJIAs YEUEBUIIA HE COCPENOTOUYUBAET JIy-
qyen?

HmenHo HeT. YacoBoe CTEKJIO OrpaHMUYEHO JIBYMs MapayljieIbHbIMU (KOHIEHTPHUYECKUMH) MOBEpX-
HOCTSIMU — HapY)KHOM M BHYTPEHHEW; a U3BECTHO U3 (PU3UKH, YTO, IPOXOs Yepes Cpely, OrpaHUYCHHYIO
TaKHMH TIOBEPXHOCTSAMHU, JIy4YHd IIOYTH HE U3MEHSIOT CBOEro HampasieHus. [Ipoxons 3aTtem yepes BTopoe
TaKoO€ K€ CTEKJIO, OHHU U 3/1€Ch HE OTKIIOHSAIOTCS, a ClIeloBaTeIbHO, He coOuparoTes B Gokyce. UToObI co-
CPEAOTOUYUTh JIy4H B OJIHOM TOUYKE, HEOOXOJAMMO 3aloJHUTh MPOCTPAHCTBO MEXIY CTEKIaMH KaKUM-
HUOYIb TPO3pauHbIM BELIECTBOM, KOTOPOE MPEIOMIISIIO Obl Jy4d CHIIbHEE, HEeXeJIH BO3AyX. Tak M mo-
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cTynui uHxeHep B pomane JXKrons BepHa.

OOBIKHOBEHHBIN rpaduH ¢ BOJOMH, eciau UMeeT mapoodpazHyo (GopMy, TaKKE MOXKET CIYKUTh 3a-
KUTaTeNbHON YedyeBHIIeH. DTO 3HAIM yXe JIPeBHUE, KOTOPhIE 3aMETHIIM M TO, YTO cama BOJA IPU 3TOM
ocraercs XoJnogHoH. Ciydanock Jaxke, 4YTO CTOALIMM Ha OTKPHITOM OKHE TpaduH C BOJOH 3aKuUrajl 3aHa-
BECKH, CKaTepTh, OOYTIUBAI CTOJI. Te OrpoMHbIE MapoBble OYTHUIKH C OKPAILIEHHOHM BOJOH, KOTOpHIE, 110
CTapMHHOMY OOBIYal0, yKpalllajd paHbllle BUTPUHBI alTE€K, MOTJIM OBITh WHOT/IA MPUYUHON HACTOSIIUX
KaTacTpo(, BbI3bIBAsI BO3TOPAHHE JIETKO BOCIIAMEHSIONIMXCS BEIIECTB, PACIION0KEHHBIX MTOOIM30CTH.

HeGounpmoi kpyrioi koi0oii, HAMOJTHEHHON BOJIOM, MOXKHO Ja)ke MPH HEOOJIBIINX pa3Mepax KoJ-
ObI I0BECTH J0 KUIEHHS BOAY, HAIUTYIO HA YaCOBOE CTEKJIBIIIKO: JUIsl 3TOr0 JO0CTaTOYHA KOJOa CaHTHU-
meTpoB B 12 quamerpom. Ilpu 15 cm B dokyce [Pokyc momemaercst mpu 3TOM BecbMa OJIM3KO K KoJoe]
nosrydaeTcst Temreparypa 120°. 3akedb ManmupocKy ¢ MOMOIIBIO KOJOBI ¢ BOJOW TaK e JIETKO, KaK U
CTEKJIIHHOW YeueBULeH, 0 KOTOpoH elie JIOMOHOCOB B CBOEM CTUXOTBOPEHUH “O MOJb3€ CTEKIA” MUCAIL:

Mot nAaGMeRD COAHEUHBLE CEKAOM 30eCh TOAYHdeM
H JTpomemero mem bezbedro nodpaxaem.

Pyzascb nOOAOCU HECKAAOHBIX OHBIX 6PAK,
Hebecnvim bes zpexa oznem Kypum mabax,

Crnenyer 3aMeTUTh, OJHAKO, YTO 3a)KMraTelbHOE JECHCTBHE BOJASHBIX JIMH3 3HAYMTENbHO cialee,
4YEeM CTEKJISIHHBIX. JTO CBSI3aHO, BO-IIEPBBIX, C TEM, UTO MPEJIOMJIIEHUE CBETA B BOJE IOPa3a0 MEHBIIIE, YEM
B CTEKJIe, BO-BTOPBIX, BOJIAa B CHJIbHOM CTENEHH MOIJIOIAeT WMH(pPaKpacHbIe Jy4yd, KOTOpbIE HUIPAIOT
OO0JIBIITYIO POJIb B HATPEBaHUHU Tell.

JIr060TBITHO, YTO 3a)KUTaTENIbHOE JIEHCTBHE CTEKISIHHBIX YEUEBHUI[ M3BECTHO OBUIO eIlle JPEBHUM
rpekam, 6osiee 4eM 3a ThICSUeNIeTHE paHbllle H300pETEHUs] OUYKOB M 3pUTENBHBIX TPYyO. O HEM yNOMHHAET
Apuctodan B 3HaMmeHHTON komenun “Ob6naka”. Cokpat npearaer CTpenTtuany 3agady:

“Ecau OBl KTO Mucan 00s3aTeNIbCTBO Ha Te€Os B MATH TalTaHTaX, KaK Obl Tl YHUUTOXHI OHOE?

CrpenTuan. Hamen 51, kak ucTpeOuTh 0053aTeNbCTBO, a TAKOH CIOCOO, YTO THI U caM MpHU3HAEUIb
ero npexurpeiM! Bunan Tel, KOHEUHO, B alTeKax KaMEHb IPEKPACHBIM, MPO3payHblil, KOTOPBIM 3a)KUTa-
10T?

Coxkpart. 3a)xuraTesbHOE CTEKIIO?

Crpentuazn. TouHo Tak.

Cokpar. Yro xe nanee?

CrpenTuan. [Toka HOTapuyc MuUIIET, 5, CTaB MO3aaU €ro, Hampaniio Jyun CosHIa Ha 0053aTeNbCT-
BO, JIa CJIOBA-TO BCE U PacTOILIIO...”

HamoMmHI0 Ui MOsICHEHMs, YTO TPeKH BpeMeH ApucTtodaHa mucaayd Ha HABOILIEHHBIX JOIIEUYKax,
KOTOpBIE OT TEIJIa JIETKO pacTaIlJIuBAINCh.

Kak 100bITH OrOHb ¢ IOMOIILIO JbLAA?

MarepuanoM Al JBOSKOBBITYKJION JIMH3BL, a CJI€0OBATENIBHO, U JJIs TOOBIBAHUS OTHsI, MOXET IO-
CIIY’)KUTb TAKXK€ JIEH, €CJIM OH JOCTaTOYHO Mpo3paueH. [Ipu 3ToM nen, npemomiisis j1ydn, caM He Harpesa-
ercs U He TaeT. [lokazarens npenomiieHus JpAa UMb HEMHOTMM MEHBIIIE, YEM Y BOJIbI, U €CJIH, KaK MBI
BUJIETTH, MOXHO JI0OBITh OTOHb C TIOMOLIBIO 11apa, HATIOJIHEHHOI'O BOJIOM, TO BO3MOXKHO CIENaTh 3TO U C
IIOMOUIBIO YEUEBHULIBI U3 JIbAA.

JlensHasi yedyeBMLIA COCIY)XKUJIA XOPOILYIO CIyxOy B Xkroyib-BepHOBOM “IlyTemiecTBum kanutaHa
["arTepaca”. Jlokrop Kinoy6oHu Takum UMEHHO 00pa30M 3a)ker KocTep, KOrJa IMyTHUKU NOTEPsUId OTHUBO
U OYYTHJIMCH 0€3 OTHsI, IPH CTPAIIHOM MOpO3€ B 48 IpasycoB.

— “Ot0 HecuacTbe, — ckazain ['arrepac 1okTOpy.

— Jla, — oTBeuan ToT.

— Y Hac HeT J1axe MOJ30pHOM TPYObl, C KOTOPOI Mbl MOTJIM ObI CHATH YEUEBHILY U JOOBITH OTHSI.

— 3Hato, — OTBETHJI IOKTOP, — U OYEHb XKaJlb, YTO HET: COJHEUHBIE JIyYH JIOCTATOYHO CUIIbHBI, YTOOBI
3a)K€4b TPYT.

— Yro nenark, NpUAETCS YTOJIUTH TOJIO CHIPOM MEABEXaTUHOM, — 3aMeTha ['aTTepac.

— Jla, — 3a1yMUHBO NPOrOBOPUII JJOKTOP, — B KpaitHeM ciaydae. Ho otdero O6b1 HaM He...

— Yro BBI 3agymManu? — noarodonsITcTBOBaI ['arTepac.
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— MHe npuia B roJIoBY MbICIb. . .

— MbIcnb? — BOCKIMKHYIN Oo1iMaH. — Ecii BaM mpuIiiia MeICTb, 3HAYUT, MBI CIIACEHBI !

— He 3Hato, kak ygacrcst, — konebancs JOKTop.

— Yo xe Bbl Ipuaymanu? — crupocun ['aTrepac.

— VY Hac HeT Yye4eBUIIbl, HO Mbl €€ U3TOTOBUM.

— Kak? — nountepecoBaiicst 601iMaH.

— Otuutndyem U3 Kycka JbJa.

— Heyxxenu Bbl nosiaraere. ..

— Otyero 651 1 HeT? Bep HYXHO TOJBKO, YTOObI Tyun CoHIIA ObUIM CBEJICHBI B OJIHY TOUKY, a IS
ATOM LIENM JIeJl MOXKET 3aMEHUTh HaM JIydIIUi XpycTanb. TOJIbKO g MpeArnodena Obl KycOueK MPecHOBOJ-
HOTO JIbJ]a: OH Kpen4e U Ipo3payvHee.

— Bor, ecnu He ommbaroch, 3Ta JieAsHas ribl0a, — yka3aia OOlMaH Ha JIbAMHY IIarax B cTa OT ImyTe-
LIECTBEHHUKOB — CYZsl 110 €€ IBETY, €CTh KaK pa3 TO, YTO BaM HaJoO.

— Bal npaBbl. Bo3emure-ka cBoii Tonop. [loiinemre apy3bs MOH.

Bce Tpoe HampaBWIMCh K yKa3zaHHOU JelssHOM riibiOe JleHCTBUTENBHO, Jie OKa3aucs MPEeCHOBOI-
HBIM.

JlokTop Besen oTpyOUTh KYCOK JIbJla, UMEIOIIUK QyT B AMaMeTpe W Hadajl OOpaBHUBATH €0 TOIO-
pom. IloToM oTAenan ero HOXKOM, HaKOHeIl MOCTENeHHO oTuuIM(oBal pykoro. [Tomyunnace mpo3paunas
YeyeBHIa, CIOBHO U3 JIyulero xpycrais. ConHie ObU10 TOBOJBHO SApKoe. JJOKTOp MOACTAaBUI YEUEBHILY
€ro JIydaM U COCpPEN0TOUMNI UX Ha TpyTe. Uepes3 HECKOIbKO CEKYH TPYT 3aropescs .

Puc 113. “lokTop cocpenotounn styun CoJiHila Ha TpyTE™ .

Paccka3 XKrons BepHa He coBceM (paHTACTHUEH: OMBITHI 3QKUT'AHUSA JIEPEBa TPU MOMOIIH JISISTHON
YEYEBHIIbI, BIIEPBHIC YCIEIIHO BHIMOJIHEHHBIE B AHIVIMU ¢ BecbMa OOJbINON yeueBHiei emie B 1763 ., ¢
T€X MOp HEOJHOKPATHO MPOU3BOAMIUCH C MOJHBIM ycriexoM. KoHEYHO, TPYAHO U3TOTOBUTH NPO3PAUHYIO
JEASHYIO YEUEBMIlYy C IIOMOILIBIO TAKUX OpPYIUH, KaK TOIOP, HOXK MU “mpocTo pyka” (mpu 48-rpagycHom
Mopo3e!), HO MOYKHO M3TOTOBUTH JIEASHYIO YEUEBHILY MPOIIE: HAIUTH BOJABI B YaIIKy HaJuiexameil ¢op-

Puc. 114. Yamka a1t ©3rOTOBICHUS JI€AIHON Y€YEBUIIEL.

ITponensiBast mo10OHBIN OMBIT, HE 3a0bIBaiiTe, UYTO OH YAAETCS JIUIIb B ICHBIH MOPO3HBIN JIEHb U Ha
OTKPBITOM BO3yXE, HO HE B KOMHATE 32 OKOHHBIM CTEKJIOM: CTEKJIO IOTJIOIIAET 3HAYUTEIbHYIO 4acThb
SHEPTUU COJHEYHBIX JIyUell M OCTaIOLIeiCS HEeIOCTaTOYHO, YTOOBI BBI3BAaTh 3HAYUTEIHHOE HarpeBaHHE.

C noMombI0 COTHEYHBIX Jyqei

[IponenaiiTe eme onbIT, TOXKE JETKO BBIIOJHUMBIN B 3UMHee BpeMs. [lonoxure Ha cHer, 3ajiuBae-
MBI COJIHEUHBIM CBETOM, JIBAa OJMHAKOBOM BEJIMYMHBI JIOCKYTKA TKaHU, CBETJIbIA U YepHbI. Uepes vac
WIH JBa BBl YO€IUTECH, YTO YEPHBIN JTOCKYTOK MOTPY3HUJICS B CHET, MEXKIY TEM KaK CBETJIBII OCTAJICS Ha
MpPEeKHEM YpOBHE. J{0MCKaThCsl MPUYHHBI TOJ00HOTO Pa3Nuius HETPYIHO: MO YEPHBIM JIOCKYTKOM CHET
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TaeT CUjbHee, TaK KaK TeMHasi TKaHb MOTJIOIIAeT OOBIIYI0 YacTh MaJaloIUX Ha Hee COJHEUHBIX JIyueil;
CBeTJIast JKe, HalIPOTHB, OOJIBIIYIO YaCTh UX PACCEUBAET U MOTOMY cilabee HarpeBaeTCsl, HeXKelu YepHasi.

[ToyunTenpHBI OMBIT 3TOT BIIEPBBIC MPOJIENaH ObUI 3HAMEHUTHIM OOpIIOM 3a He3aBUCUMOCTH Co-
enuHeHHbIX LllTaToB Benbsimunom @paHKIMHOM, 00ecCMEepTHBIIUM cebs, Kak (U3UK, H300peTeHueM
IpPOMOOTBO/A. ‘S B35J1 y MOPTHOTO HECKOJIBKO KBaPATHBIX KYCOUKOB CYKHA Pa3JIMYHBIX [[BETOB, — MUCAJ
OH. — Mex a1y HUMH ObUIN: YEpHBIi, TEMHO-CUHUH, CBETIO-CUHUHN, 3€JICHBIH, ypITypOBBIH, KPAacCHBIH, Oe-
JBIA U pa3inyHbIe APYTUe LBETa U OTTEHKH. B 0/1HO CBETIOE COJIHEUHOE YTPO s MOJOXKHI BCE ITH KYCKH
Ha cHer. Yepes HECKOJIbKO YacOB YEPHBIN KyCOK, HArPEBIIUICS CHIIbHEE IPYTUX, MOTPY3UIICS TaK TIy0o-
K0, yTo Jyun CoisHia OoJjiee ero He JOCTUTAIN; TEMHO-CHHHMIA MOTPY3UJICS MOYTH HACTOJIBKO K€, KaK U
YepHBI; CBETIIO-CUHUI ropa3zio MeHee; OCTaJbHbIE I[BETa OMyCTHIIMCh TEM MEHee, 4YeM OHHM cBetiee. be-
JIBIN K€ OCTAJICS HA IOBEPXHOCTH, T. €. BOBCE HE OIYCTUIICS .

“K yemy rosana Obla Obl Teopusi, eciy Obl U3 Hee Helb3sl ObLIO0 W3BJICUb HUKAKOHM IOJIB3bI? — BOC-
KJIMIIA€T OH TI0 ATOMY MOBOJYy M NMPOJOJKaeT: — Pa3Be HE MOKEM MBI M3 3TOTO OIbITAa BBIBECTH TO, YTO
YepHOE IUIaThe B TEIJIOM COJTHEYHOM KJIMMaTe MEHee roJHO, YeM Oelloe, TaK KaK OHO Ha COJIHIIE CHUJIbHEe
HarpeBaeT Hallle TeJO, U €CIIM MbI IIPU 3TOM elle OyAeM JAeaTh ABHXKEHUs, KOTOpPbIe caMu MO cede Hac
COTIpEBaIOT, TO oOpa3yeTcs M3NMMIIHAA TerioTa? He AOKHBI M MYXKCKHE U JKEHCKHE JIETHUE LUISAIBI
ObITH 0€JIOTO 11BETa, YTOOBI YCTPAHUTh TY JKapy, KOTOPasi BbI3bIBAET y HEKOTOPBIX COJHEUYHBIN yaap?...
Jlanee, BbIYEpHEHHbIE CTEHBI HE MOTYT pa3Be IOTJOTUTh B TEUEHHUE JHSA CTOJIBKO COJIHEUYHOM TEIUIOTHI,
YTOOBI HOYBIO OCTaThCA J0 HEKOTOPOH CTENEeHM TEIUIBIMU U MPeAoXpaHuTh GpyKThl OT Mopo3a? He mo-
JKEeT pa3Be BHUMATEIbHBIH HAOIIOAATENIb HATOJKHYTHCS €Ile M Ha JIPyrde 4YacTHOCTHU OOJbLIeH HIU
MEHBUIEN Ba)XHOCTH?”

KakoBbI MOT'YT OBITH 3TH BBIBOJIBI U TIOJIE3HBIE IPUMEHEHHS, TOKA3bIBAET IPUMEP HEMELIKOM F0XKHO-
noJisipHoit skcreauuuu 1903 1. Ha kopabne “Taycc”. CyaHo BMep3/10 B Jell, 1 BCe OOBIYHBIE CIIOCOOBI
OCBOOOXK/IEHUS HE IPUBEIN HU K KAKUM pe3ylibTaTaM. B3pbIBuaThie BellecTBa U MUJIbIL, MYIIEHHbIE B Je-
JI0, YIAJIWJIA BCETO HECKOJIBKO COTEH KyOOMETPOB JibJia M He 0cBOOOAMIN Kopabdisi. Torma odparuiamck k
MIOMOIIIM COJTHEUHBIX JIyueil: U3 TEMHOMU 30JIbI U YIJIsl YCTPOMIIM Ha JIbJLy MOJIOCY B 2 KM JJIMHBI U B Jiecs-
TOK METPOB LIMPHHBI; OHA BeJla OT Kopabiast 10 Oivkaifieil mupokoi menu Bo Jibay. CTOSIM SCHBIE 10JI-
rHe THH MOJIIPHOTO JIeTa, M COJIHEUHBIE JIy4d CAEIalld TO, Yero He MOIJIM CAeaTh JUHAMUT U nuia. Jlen,
MOJITasiB, CJIOMAJICS BOJIb HACHIITAHHOM MOJIOCHI, U KOpabib 0CBOOOIMIICS OT JIbJA.

Crapoe 1 HOBOE 0 MUpakKax

BepO}ITHO, BCEM HU3BCCTHO, B U€M 3aK/IIHOYACTCA (I)I/ISI/I‘ICCKaH IMpUIrHa O6BIKHOBCHHOFO MHpaxa.
PackanieHHEBIN 3HOEM IIECOK ITYCTbIHA HpI/IO6pCTaeT 3CPKaJIbHBIC CBOICTBA OTTOro, 4To HpI/IJ'ICl"aIOIJ_II/Iﬁ K
HEMY HaneTBIﬁ cJIoH BO3yXa UMECT MCHBIIYIO IJIOTHOCTb, HCKCJIM BBIIICIICIKAIINEC CIIOU. Haxnouusrit
JIy4 CBCTa OT BE€CbMa HNAJICKOTO MpEAMETA, JOCTUTHYB 3TOI'0 BO3AYIIHOTO CJIOS, UCKPUBJISAACT B HEM CBOU
IIyThb TaK, 4TO B HaﬂbHeﬁmeM CJICAOBAHUU OH BHOBb YAAIACTCA OT 3EMJIM U IMONIAAACT B I'JIa3 Ha6J'IIOIlaTC-
Jis1, CJIOBHO OTPA3UBIIMCH OT 3€pKajia 1MoJ OYCHb 6OJ'IBI_HI/IM YIJIOM IIaJICHUA. " Ha6n10;1aTemo KaXCTCs,
4qTO nepca HUM PACCTHIIACTCA B IIYCTBIHC BOJHAs TIJialb, OTpaKarouliasd HpI/I6pe)KHBIe MPEaAMCTEIL (pI/IC
115).

Puc. 115. Kak Bo3HHMKaeT MUpaxX B MyCTbIHE. DTOT PHUCYHOK, OOBIYHO BOCIIPOM3BOJAUMBIN B yueO-
HUKaX, IPEICTaBIISIET MyTh CBETOBOIO JIyda HAKIIOHEHHBIM K 3eMJIE MIPEYBEINUECHHO KPYTO.

[IpaBunbHee ObLTO OBI, BIIpOYEM, CKa3aTb, YTO HArPETHIM CIIOM BO3Ayxa O1M3 pacKajJeHHOH MOYBBI
OTpakaeT Jy4YH He HarmoaoOue 3epkalia, a HamoJo0ue BOJHON MOBEPXHOCTH, pacCMaTpUBAEMON U3 TIIy-
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OMHBI BOJIBL. 3/1€Ch MMPOUCXOAUT HE MPOCTOE OTPAKEHHUE, a TO, YTO HA A3bIKE (PU3MKHM HA3bIBAETCS “BHYT-
peHHUM oTpaxkeHuem”. st 3TOro He0OXOIUMO, YTOOBI JIyd CBETa BCTYNAJ B BO3AYLIHBIC CJIOU OYEHBb
1oJioro — GoJiee MoJIoro, 4YeM MOoKa3aHo Ha HalleM ynpolueHHoM puc. 115; uHaue He OyzaeT mpeB3oiiieH
“IpeieNbHBIN yroy” majeHus Jyda, a 0e3 3TOro He MOJIY4aeTCsl BHYTPEHHETO OTPasKEeHUSI.

OTMETHM NOINYTHO OJMH IYHKT 3TOM TEOPUH, MOTYLIUI NOPOAUTH HehopazyMeHue. M3noxeHHoe
oO0BsiICHEHHE TPEeOYEeT TAKOTO PACIIONIOKEHHS BO3AYLIHBIX CIOEB, IPH KOTOPOM OoJiee TUIOTHBIE CIOH Ha-
XOAMJIMCH OBl BBIIIE, YeEM MEHEe IUIOTHbIE. MBI 3HaeM, OJTHAKO, YTO IUIOTHBIN, TSDKEJbIM BO3IyX CTPEMMUT-
Csl OIIYCTUTBCS U BBITECHUTDH JIEKALUI 110 HUM JIETKUH ClIoM ra3a BBepx. Kak e MOXKeT CyliecTBOBaTh
TO PACHOJIOKEHHUE CIIOEB IJIOTHOTO U Pa3pPEeKEHHOTO BO3AyXa, KOTOPOE HEOOXOIUMO JJIsl OSIBIICHUS] MH-
paxa?

Puc. 116. Mupax Ha ryIpOHUPOBAHHOM ILIOCCE.

Pasranka kpoercsi B TOM, 4TO TpeOyeMoe pacIoJiOKEHHE BO3YIIHBIX CIOEB OBIBACT HE B HEMOJ-
BMJKHOM BO3JYyX€, @ B BO3JyXe, HaXOAsIeMcs B IBWKCHUH. HarpeTslil o4BOM CJIOM BO3/lyXa HE IIOKOUT-
Csl HA HEH, a HEIPEPHIBHO BBITECHSETCS BBEPX U TOTYAC CMEHSAETCS HOBBIM CIIOEM HAarpeToro BO3/AyXa.
HenpepbiBHast cMeHa 00yCIIOBIMBAET TO, YTO K PACKAJIEHHOMY MECKY BCErJa MpHIIeraeT HeKOTOPBIH CIIoi
Pa3peKeHHOTO BO3/lyXa, MYCTh HE OJTHOTO U TOTO e, HO 3TO yXe 0e3pa3InyHo I X042 JTyqei.

ToT pox Mupaxka, KOTOPBIM MbI pacCMaTpPUBAEM, U3BECTEH C APEBHOCTU. B COBpEMEHHON METEOPO-
JIOTUU €T0 HA3BIBAIOT “HIKHUM MHUpa)KeM (B OTIHYHE OT “BEPXHET0”’, MOPOKIAEMOTO OTPAKCHUEM JTY-
Yell cBeTa CII0SMHU Pa3peKEHHOro BO3JyXa BEpXHUX oOnacteil arMocdepsl). bonbmmHCTBO moeit yoex-
JICHO, YTO TOT KJIACCUYECKUN MUPAX MOXKET HAOII0AaThCs TOJIBKO B 3HOIHOM BO3/1yXe FO’KHBIX yCTHIHb
U He ObIBaeT B 00Jiee CeBEPHBIX IIUPOTAX.

Mexay TeM HI)KHUH MHpa)k HEpeAKO cilydaeTcs HaOdronaTh M B HAmuX Kpasx. OCOOEHHO 4acThl
10/1I00HbIE SIBJICHUS B JIETHEE BpeMs Ha ac(albTOBBIX U T'yIPOHUPOBAHHBIX JOPOrax, KOTOpbIe Onaromaps
TEMHOMY LIBETY CUJIbHO HarpeBaroTCs Ha CoJIHLE. MaToBas MOBEPXHOCTh JOPOI'M Ka)KETCs TOTIa U31aIH
CJIOBHO ITIOJIUTOM BOJOM M OTPA)KAaeT OTJAJICHHBIE IIPEAMETHI. X0/ JIy4ei CBeTa IPU 3TOM MHUpPaXKE MOKa-
3aH Ha puc. 116. [Ipu HeKOTOpPOI HAOIIOJATENLHOCTH MOJA0OHBIE SIBJICHUS MOXKHO BHUJIETh HE TaK PEKO,
KaK MPUHATO yMaTh.

Ectb u eme pox Mupaxka — MUpax 00K0601, O CYIIECTBOBAaHHU KOTOPOTO OOBIYHO JaXKe HE 10103~
peBaroT. OT0 — OTpakeHHE OT HarpeToi OTBECHOM CTeHbl. Takoi ciaydail onucaH OJHUM (PpaHIly3CKUM
aBTopoM. [Ipubmmkasce Kk popTy KpenocTd, OH 3aMETHJI, YTO POBHAsi OETOHHAs CTeHa (opTa BAPYT 3a-
OmucTana, Kak 3epKajo, oTpaxas B cede okpyxarommii nanamadr, noury, He6o. Cenas eIie HeCKOJIbKO
I1aroB, OH 3aMETWJI Ty e MepeMeHy U ¢ Apyroi cteHoit ¢opra. Kazamoce, Oynro cepas HepoBHas 1O-
BEPXHOCTh BHE3AITHO 3aMEHSETCS NOJIMPOBaHHON. CTOSII 3HONHBIN JIeHb, U CTEHBI JJOJKHBI ObLIH CHIBHO
HaKaJIUTbCs, B YEM U 3aKJIIOYANach pasrajka ux 3epkanbHocTu. Ha puc. 117 mokasansl pacnosioxeHue
cred ¢opra (F u F') u mecrononoxenue Habmomarens (A u A'). Okazanock, 4T0 MUpax HaOIOgaeTCs
BCSKUI pa3, KOI/la CTeHa JIOCTaTOYHO HAarpeeTcsl COJMHEYHBIMH JIyyaMHu, YJanock naxe cororpadupo-
BaTh JTO SIBJICHUE.

Ha puc. 118 uzo6paxena (cneBa) crena F ¢opra, cHauana maroBas, a 3areM Ojectsmas (crpasa),
Kak 3epkano (cHsra u3 Touku A'). Ha neBom cHHMKe — OOBIKHOBEHHBIH cephlii 0ETOH, B KOTOPOM, KOHEU-
HO, HE MOTYT OTpa)kaTbCsl CTOSAIIME OJIU3 CTeHbI GUTyphl ABYX coyaar. HampaBo — Ta ke creHa B 00JIb-
mei cBoeil yactu mpuodperna 3epKalbHble CBOWCTBa, W Onmkaiilnas ¢urypa cojjara JaeT B Heil cBoe
CUMMETpHYHOE H300paxxeHue. KoHeuHo, oTpakaeT JIydu TyT HE caMa IOBEPXHOCTh CTEHBI, a JIMIIb MPHU-
JIETAIOIIMI K HEN CJIIOM HAarpeToro BO31yxa.
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Puc. 117. I1nan ¢dopta, rae Hadbmoxancs mupax. CreHa F kazanace 3epkanbHOM U3 TOUKH A, cTeHA
F'—u3 Touku A'

Puc. 118. Cepas HepoBHa
(cipaBa).

B 3HoiiHBIC NIeTHUE JHU ClieoBajo Obl OOpallaTh BHUMaHHE HA HAKAJMBIIMECS CTCHBI OOJBIIMX
3[JaHUH ¥ MCKaTh, HE OOHAPYKATCS JIM SBJICHUSI MUpaxka. be3 COMHEeHus1, TP HEKOTOPOM BHUMAHUH YHC-
JI0 3aMEYEHHBIX CTy4aeB MUpPaXxa JOHKHO 3aMETHO YYaCTUTHCH.

“3esennblit ayq”

“Habmroganu nu Bbl Korga-HuOynp ComHIle, 3axoasiiee 3a ropu3oHT mops? Jla, 6e3 comHeHwus.
IIpocnenunu 11 BBl 32 HUM 1O TOTO MOMEHTA, KOIJJa BEPXHUN Kpall JIMCKa CONPUKACACTCS C JIMHUEH Io-
pU30HTa U 3aTteM ucuesaer? BeposTHo, na. Ho 3ameTunu au BBl ABJIEHUE, IPOUCXOMAIIEE B TO MIHOBE-
HHE, KOT/Ia JIy4e3apHOoe CBETUIJIO OpocaeT MoCaeIHUi CBOU Iy, €M Ipu 3TOM Hebo cBOOOIHO OT obna-
KOB M COBEpLIEHHO Mnpo3pauHo? beiTh Moxker, HeT. He mpomyckaiite ke ciydas caenatrb MoJoOHOE
HaOJro/IeHNe: B Balll I1a3 yJApUT HE KPAacHBIN JTyd, a 3eJICHbIN, JUBHOTO 3€JIEHOr0 IIBETa, TAKOT0, KAKOTO
HU OJUH XYJOKHUK HE MOXET IIOJIyYUTh Ha CBOEH MAJIUTPE U KaKOro HE BOCIPOM3BOAMUT cama IIpUpoa
HU B pa3HOOOpa3HBIX OTTEHKAX PACTUTENLHOCTH, HU B IIBETE CAMOTO IIPO3PAYHOTO MOPs”.

[TomoOHas 3amMeTKa B OJHOW AHTJIIMICKON Tra3eTe MpHBENia B BOCTOP)KCHHOE COCTOSIHUE MOJIOIYIO
repouHto pomana JKronsa Bepna “3enenslii 1yy” u nodyauia ee nNpeanpuHsITh Pl MyTEIeCTBUIN ¢ eanH-
CTBEHHOM LIeNIbI0 — COOCTBEHHBIMHM TJIa3aMU YBHUJAETH 3eJIeHbIN JTyd. FOHOW MIOTIaHAKe HE YyAalIoCh, KaKk
MOBECTBYET POMAHUCT, HAOIIOaTh 3TO KpacuBoe sBJeHHe puposl. Ho oHO Bce ke cymiecTByer. 3ene-
HBIN JIyd — HE JIET€HJa, XOTsI C HUM M CBSI3aHO MHOT'O JIETEHIAPHOT0. JTO — SIBJIEHHE, KOTOPBIM MOXKET
BOCXHIIATHCS KaXKIbIH JIIOOUTENb MIPUPOIBI, €CIIH OYJIeT UCKATh €ro C IOJIKHBIM TEPIICHUEM.

ITouemy nosiBJIsieTcs 3eJIeHbIH JTy4?

BrI moiimete MMPUYIUHY SBJICHUA, €CJIM BCIIOMHUTC, B KAKOM BHAC MPCACTABIIAIOTCA HaM IMPEAMCTEI,
KOoTZa Mbl CMOTPHUM Ha HHUX CKBO3b CTCKIISIHHYIO IIPpU3MY. HpOI[CJ'IElfITC TaKOM OMBIT: ACPIKUTEC MMPU3MY Y
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IJla3a TOPU30HTAIBHO MIUPOKOI CTOPOHOM BHU3 M pacCMaTpHUBaiTe yepe3 Hee JIMCTOK Oymaru, MpHKoJo-
ThIl Ha cTeHe. BbI 3amMeTuTe, 4TO JUCTOK, BO-NIEPBBIX, MOJHSIICS 3HAYUTENIBHO BBIIIE CBOETO UCTUHHOTO
MIOJIO’KEHHS], @ BO-BTOPBIX, IMEET BBEPXY (PHOJIETOBO-CUHIOIO KaiiMy, BHU3Y — JKeITO-KpacHyto. [loauarue
3aBUCHUT OT MPEIOMJICHHS CBETa, LIBETHBIC KAEMKU — OT Oucnepcuu CTeKna, T. €. CBOMCTBA CTEKIa Heoou-
HAK060 TIPEJIOMIIATH JIy4H PAa3HOro yeema. PUONETOBbIE U CUHUE JIy4H NPEIOMIISIIOTCS CUIIBHEN IIPOYUX,
MO3TOMY MBI BUAUM BBEpPXY (PHOJIETOBO-CHHIOIO KaliMy; KpacHbIE MPEIIOMIISIIOTCS BCEro ciabee, U MmoTo-
My HIDKHUH Kpai Hamero 6yMaKHOTO JINCTKA UMEET KPAaCHYIO KaiiMy.

JUist JTy4iiero NOHUMaHMS AajdbHEHMIIEro HEO0OXOJAMMO OCTAaHOBHUTHCS HA MPOUCXOXKIECHHUH ITHX
IBETHBIX KaeMOK. IIpu3ma pazmaraer Oenblil cBeT, HCXOAALIMI OT OymMaru, Ha BCe LIBETa CIIEKTPA, JaBast
MHOKECTBO LBETHBIX M300paKeHUH OyMa)KHOTO JIMCTKA, PACIOJI0KEHHBIX, YaCThIO HaJlaraschb OJHO Ha
JIpyroe, B nopsaake npenomiasieMoctd. OT 0JHOBPEMEHHOr0 JEHCTBHSI 3TUX HAJIOKEHHBIX. IpYr Ha JIpyra
IBETHBIX M300paXEHUH I1a3 MOJIy4aeT OIIyLIeHHE 0e0oro 1BeTa (CI0KEeHUE CIEKTPaIbHbBIX IBETOB), HO
BBEPXY U BHU3Y BBICTYNAIOT KAEMKHA HECMEIINBAIOLIKUXCS [IBETOB. 3HAMEHUTHIN 103T ['é€Te, mpoaenaBimii
STOT OMBIT ¥ HE MOHSBIIMHA €r0 CMbICIA, BOOOpa3Wil, YTO OH Pa300Iadumi TAKUM 00pa3oM JI0O)KHOCTh yue-
Hus HploTOHA 0 1BeTax, u Hamucal 3ateM coOcTBeHHY0 “Hayky o mBerax”, KOTOpasi HOUYTH BCEIEJIO OC-
HOBaHA Ha MPEBPATHBIX MPEICTaBICHUAX. YnTaTesb, HaJ0 MoJjJaraTh, He MOBTOPUT 3a0TyXK/IEHUS BEJIUKO-
ro mno3ta U He OyJeT OXUAATh, YTO MPHU3Ma NEPEKPACUT IJIS HEro Bce MpeaMeThl. 3eMHas atMocdepa
ABISICTCS JUISL HAIMX TJa3 Kak Obl OrpOMHON BO3AYIIHOM NMPU3MOMN, OOPAIllEHHOM OCHOBAaHUEM BHM3.
I'napsa Ha ConHLe y TOPU30HTA, MBI CMOTPUM Ha HETO CKBO3b ra3oByr0 npusmy. Juck CoisHna nomaydaer
BBEPXY Ka€MKY CHHETO U 3€JIEHOTO LIBETA, BHU3Y — KpacHO-kenTyro. [Toka ColiHIle CTOUT BBIIIE TOPU30H-
Ta, CBET JUCKA CBOEH SIPKOCTHIO MepeOMBaeT ropas/io MEHEe sPKHeE IIBETHBIE MOJIOCKH, U MBI UX HE 3aMe-
gaeM BoBce. Ho B MoMeHTBI Bocxojia 1 3axoa CoHIa, KOria Mo4TH BECh €10 AUCK CKPBIT MO TOPU30H-
TOM, MBI MOXEM BUIETh CHHIOK KaliMy BepxHero kpas. OHa JBYXLBETHas: BBILIE PACIIOJIOKEHA CHHSIS
M0JIOCKA, HUXKE — royry0as, OT CMEIIEeHUs] CHHUX U 3eleHbIX Jydel. Kornma Bo3ayx 651u3 ropusoHra co-
BEPILEHHO YUCT U NPO3paydeH, Mbl BUIUM CHHIOIO KaiiMy — “cuHuil yq”. Ho yaime cuHue ny4m paccen-
BalOTCs aTMOc(epoil  ocTaeTcst oJHa 3eJeHas KaiiMma: siBjieHue ‘‘3eneHoro Jiyda”. HakoHel, B 60ObIIMH-
CTBE CIIy4aeB pacCceMBaIOTCSI MYTHOW aTMoc(epoil TakkKe CHHHE U 3eJIeHbIe Y4 — TOTJla HE 3aMevaeTcst
HUKaKo# kaeMku: COJIHIIE 3aKaThIBaeTCs OarpoBbIM IIAPOM.

ITynkoBckuii actpoHoM 1. A. TuxoB, OCBATUBIINHN “3€J€HOMY J1ydy CHELMAIBHOE MCCIEN0BAaHNUE,
COO00IIaeT HEKOTOPBIE MPUMETHI BUAUMOCTH 3TOTo sBieHus. “Ecnu ConHile uMeeT mpH 3aKkaTe KpacHbBIN
LBET U Ha HErO JIETKO CMOTPETh IPOCTHIM IJIa30M, TO MOXKHO C YBEPEHHOCTBIO CKa3aTh, YTO 3E€JICHOIO JIy-
ya He Oyzer”. [IpyuuHa MOHATHA: KPacHbIM LIBET COJHEYHOIO JAMCKA yKa3bIBaeT HA CHUIIBHOE paccesHue
aTMoc(epoil CUHUX U 3eJIeHbIX Jy4eH, T. €. Bcell BepxHel kaeMku aucka. “HaoOopot, — mpo nosmkaer ac-
TpoHOM, — eciii CoJTHIIe MaJIO U3MEHUIIO CBOM OOBIYHBIN 0€7I0BaTO-)KENTHIA LBET U 3aXOJUT OUYEHb IPKUM
(T. e. ecnu moryomieHue cBeTa arMocdepoil HeBenuko. — A. I1.), To MOKHO ¢ OOJIBIION BEPOSTHOCTHIO
0’KUJATh 3eJeHOro Jyya. Ho TyT Kak pa3 BaxHO, 4TOObI TOPU30HT MPEACTABIISII PE3KYIO JIMHUIO, Oe3 BCs-
KX HEpPOBHOCTEH, OJIM3KOTO jeca, MOCTPOEK U T. M. DTU YCIOBUS BCEro JIydllle BBHIIOIHSIIOTCS HA MOpE;
BOT MOYEMY 3€JIEHBIH JIyd TaK XOPOILIO U3BECTEH MOPSIKaM ™.

Wtak, 4T0ObI YBUJETH “3€NEHBIN J1yd”, Hy)KHO HabmonaTh CoJiHIle B MOMEHT 3aKaTa WM BOCXOJa
IpU OYEHb YUCTOM HeOe. B oKHBIX cTpaHax HEOO y rOpU30HTA Mpo3pavHee, YeM y Hac, MO3TOMY SIBJe-
HUE “3eJeHoro Jyya” Habmoaercs TaM yamie. Ho v y Hac OHO He Tak peqKo, Kak yMaloT MHOTHUE, BEpO-
ATHO 1oJ BiMsHKMEM pomana JKrons Bepna. HacroliuuBble nmoucku “3e1€HOTO jayda” paHO WIM IIO3JIHO
BO3HArpaxxaawrcs ycrnexoM. Cilyyanoch yiaaBlIMBaTh 3TO KPAaCUBOE SIBJICHUE JaKe B 3pUTEIbHYIO TPYOy.
JIBa 371p3aCCKHMX aCTPOHOMA TaK OMMCHIBAIOT 110I00HOE HAOIIOACHUE:!

“...B nocnenHIO0 MUHYTY, IpeaIIeCTBYOIYIO 3ax0y CoJHIa, KOT1a, CI€J0BATEIbHO, E11e BUIHA
3aMeTHas 4yacTb €ro, JAMCK, UMEIOIINN BOJHOOOPA3HYIO ABMKYILIYIOCSA, HO PE3KO OYEPUYECHHYIO IPaHUILY,
OKpYyKeH 3esieHbIM 000aKoM. Tloka ConHie He 3a1uio OKOHYaTeNIbHO, 3TOT 000J0K HE BUJECH MPOCTHIM
rina3oM. OH CTaHOBUTCS BUJEH JIMILIb B MOMEHT MOJIHOTO ncye3HoBeHMs ComHia 3a ropu3oHToM. Ecin xe
CMOTpPETh B 3pUTEIBHYIO TPYOY C JIOCTaTOYHO CHJIBbHBIM yBenuueHueM (mpumepHo B 100 pa3), MOXHO
HPOCJIEANTH MOAPOOHO BCE SBJICHUS: 3e/ieHasl KaliMa CTAaHOBUTCS 3aMETHOM camoe mo3jHee 3a 10 MUHYT
1o 3axoja CoJHIIa; OHa OrpaHUYMBAET BEPXHIOK YacTh JAMCKA, TOT/Ia Kak OT HIKHEH HabIoaaeTcs Kpac-
Has kaiima. [lIupuHa kaiiMbl, BHauase oueHb Majas (BCEro HECKOJIBKO CEKYHJ TyT'H ), BO3PAcTaeT 1o Mepe
3axoxaeHus: CoyiHIa; OHAa JTOCTUTAeT MHOTJA /0 MOJIYMHUHYTHI ayrd. Han 3eneHbiM 000KOM 4yacTo Ha-
OJII01at0TCs 3eJICHbIE XKE BBICTYIIBI, KOTOPBIE PU MOCTENEHHOM Hcue3HoBeHHH COoJHIA KaK Obl CKOJNB3ST
IO €ro Kparo JI0 BBICIIEH TOUKH; MHOTa OHM OTPBIBAIOTCSA OT 000/Ka M CBETATCS HECKOJIBKO CEKYHJ OT-
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JIENIbHO, T0Ka He noracHyT” (puc. 119).
S ——
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Puc. 119. JInutensHoe HaOMIOAEHUE “3€TICHOTO JIy4a’”; HAOIr01aTenb BUIC “3eJeHBIH Tyd’’ 3a rop-
HBIM XpeOTOM B TeueHue 5 MUHYT. Brllie cipaBa — “3elieHbli yd”’, BUIUMBIN B IOA30pHYIO TpyOy. Jluck
CousiHIla MMeeT HempaBWJIbHBIE KOHTYpHl. B monoxenun 1 Oneck CONHEYHOro JHCKa OCIEIUISIET a3 U
MelIaeT BUAETh 3€JIEHYI0 KaeMKY MPOCTHIM I1a30oM. B monoxkenuu 2, korzaa auck CosHIa oYTH Ucyesa-
€T, “3€JIEHBIN J1y4~ CTAHOBUTCS JAOCTYIHBIM IIPOCTOMY IJIa3y.

OOBIYHO SBIEHUE JIUTCA CEKyHAy-ABe. HO mpu HCKIIOYMTENbHON OOCTaHOBKE MPOIOJIKUTEIb-
HOCTB €ro 3aMeTHO yjumiHseTcs. OTMedeH cirydail, Korjaa “3eneHslil yu” HaOmonancs 6osiee 5 MUHYT!
ConHue caguiioch 3a OTJAJIGHHON TOpPO#, W OBICTPO HIaraBIIMK HaOMIOJATENh BHJEN 3€JCHYIO0 KaiMy
COJIHEYUHOTO JUCKA, CJIOBHO CKOJIB3SIIETO MO CKIOHY ropsl (puc. 119).

OueHb MOYYUTENBHBI CIydad HaOMIOCHHS “3eJIEHOTO Jiyda” Tpu 6ocxode CONHIIA, KOTIa BEPXHHMA
Kpail CBETWJIa HAUMHAET M10Ka3bIBAThCS U3-II0Jl FTOPU30HTA. DTO OIPOBEPracT 4acTO BbICKA3BIBAEMYIO JI0-
rajiKy, Oyaro “3ejieHslif 1y4” — ONTHYECKU 0OMaH, KOTOPOMY MOJIaeTCs IJ1a3, YTOMJIGHHBIN SIpKUM OJie-
CKOM TOJIbKO 4TO 3akaTuBLierocst ConaHua.

CounHlle — HE €IMHCTBEHHOE CBETUJIO, IIOChUIAtONLIee “3eeHbli J1yd”. Cilydaaoch BUJIETh 3TO sIBJIE-
HUe, IopoxaaeMoe 3axosuei Benepoi [O Mupaxax U 3€JIeHOM JIy4e MOXHO y3HATh U3 MPEBOCXOIHOU
kHuru M. Munnaprta “Cset u 1uBet B npupoe”. ®usmarrus, 1958 r. Ilpum. peo. |.

I'nasa nessitasi. SPEHUE OJJHUM U JIBYMS I''TASAMUA

Korna He 0b1110 poTorpapun

dotorpadus ycnena caenaTbCs B HAIIEM OBITY CTOJIb MIPUBBIYHON, YTO MBI M HE TPEJICTABIISIEM Ce-
0e, kak 00xoaunuch 0e3 Hee Hallu MPeIKH, Jake U He OYeHb oTnaneHHble. B “3ammckax [TukBUKCKOTO
kiy6a” JlukkeHc 3a0aBHO paccKa3bIBaeT, KaKUM 00pa3oM 3aredarieBajy BHELIIHOCTh YEIOBEKa B TOCY-
JTApCTBEHHBIX YUPEXKJIECHUAX AHIJIMU JIET CTO Hazad. JleficTBUe MPOUCXOAUT B JOJITOBOM TIOpbME, Kyaa
npusenu I IukBuka.

[TukBUKY cKa3asii, YTO OH JOJDKEH IMOCHUJIETh, TIOKA C HETO CHUMYT MOPTPET.

* — CHUMYT ¢ M€Hs NOPTPET! — BOCKIUKHYI M-p [IuKkBUK.

— O0pa3 Bam u noxodue, cIp, — OTBEUAN JHOKUN TIOpEeMIIUK. — MBI Bellb MacTepa MOpTPEThl CHU-
MaTh, OblIO OBl BaM 3TO M3BeCTHO. He ycmeere moBepHYTbCs, U PUCYHOK Oyner rotoB. CaabTe, c3p, U
OyabTe Kak JIoMa.

[ToBunysich npuriamnienuto, M-p [lukBuk cen, u Toraa Camyais (ciayra [TukBuka) menHyn emy Ha
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yXO0, YTO BBIPKEHHE “CHUMATh MOPTPET” JAOJHKHO MOHUMATD 37IeCh B (PUTYPAIbHOM CMBICIIE:

— DTO 3HAYUT, CIP, YTO TIOPEMIIMKH CTAHYT NMPUCMATPHUBATHCSA K BalleMy JIMILY, YTOObI OTJINYATh
BAC OT ITOCETUTEIICH.

Ceanc Havascs. ToycTelil TIopeMIIMK OecrieqyHo mocMaTpuBall Ha M-pa [IMkBHKa, TOra Kak ero To-
Bapulll CTaJl HAllpOTUB HOBOT'O apecTaHTa M YCTPEMMJI HA HETO NMPUCTAIBHBIN B3risad. TpeTuil JKEHTIb-
MEH OCTaHOBWJICS MEpEN caMblM HOCOM M-pa [IMKBHKa M NPUHAJICSA U3ydaThb €ro YepThl C HAIPSKEHHBIM
BHHMAaHHEM.

Haxonen, moptpet Obu1 CHAT, U M-py [IMKBHUKY CKa3aiH, YTO OH MOXKET HJITH B TIOPbMY .

Eme panee poJsib Takux “IIOPTPETOB”, 3alledaTieBacMbIX MAMSATBIO, UTPaJl MEPEUYEHb “TIpUMET .
ITomuure, B “bopuce I'onynose” Ilymkuna onucanue I'puropus OTpenbeBa B IIapckoM ykase: “A poc-
TOM OH MaJl, Tpy/b IIKMPOKas, OJHa pyKa KOpoye Ipyro, riaa3a roiyobie, BOJIoca pplkue, Ha mieke 00po-
JaBKa, Ha J10y aApyras”? B Hamm aHu npocTo npunaraercs (poTokapTouka,

Yero mHOrME HE YMEOT?

dotorpagus NpOHUKIA K HAM B COPOKOBBIX T'0J[ax MPOLUIOTO BeKa CHayajla B BUJE TaK Ha3bIBae-
Moit “nmarepporunuun’ [Ilo umenu u3zobperarens 3roro crnocodba — Jlareppa.] — CHUMKOB Ha MeTaJuIHye-
CKHX IUTacTHHKaX. HeynoOcTBO 3TOro crnocoba CBETONMCH COCTOSUIO B TOM, YTO NMPUXOAUIOCH HO3HPO-
BaTh II€pe]l alnapaToM JIOBOJIBHO JOJIO — JECATKA MUHYT. ..

“Moii nen, — pacckasbIBal JIeHUHrpajackuil gpusuk, npod. b. I1. Beitubepr, — npocuaen nepen ¢o-
Torpaduyeckoil kamepoi, 4ToObl MOJIYYMIICA C HEr0 OJUH M MPUTOM HEpasMHOXKAEMbIH JareppoTHIl, —
COpOK MUHYT!”.

Ho Bce e BO3MOXXHOCTb MOJIy4aTh MOPTPETHI O€3 yU4acTHsl Xy10’)KHUKA MPEACTaBIsUIaCh HACTOIBKO
HOBOH, MOYTH YyJIECHOH, YTO MyOJIMKa HE CKOPO MPUBBIKIJIA K 3TOM MBICIH. B cCTapuHHOM pycCKOM Xyp-
Hase (1845 r.) pacckaszaH 1o 3ToMy OBOYy 3a0aBHBIN ciydail:

“MHorue ene 10 CUX MOp HE XOTSIT BEPUTh, YTO JAreppoTHI MOT AelcTBOBaTh caM. OnnH BecbMma
MOYTEHHBIH YeIOBEeK MpHILeN 3aKa3aTh CBOM mopTper. Xo3suH (T.e. poTtorpad. — A. I1.) ycanun ero, npu-
JaJWIl CTEKJIa, BCTAaBHII JIOLIEUKY, TOCMOTpeN Ha yachl U BbiIen. [Toka X035uH ObUT B KOMHATE, MOYTEH-
HBIM YEJIOBEK CHUJEN KaK BKOINAHHBIM; HO JINIIb TOJIBKO XO3SMH BBIIIEN 3a ABEPb, FOCIOANH, JKEJIABLINI
UMETb CBOM MOPTPET, HE CUEN HY)KHBIM CHJIETh CMUPHO, BCTaJ, IIOHIOXaJ TabaKy, OCMOTPEI CO BCEX CTO-
POH AareppoTHn (anmnapat), IpUCTaBUII TJ1a3 K CTEKITy, MOKa4yajl roJI0BOM, MPOTOBOPUI “XUTpast IITYKa” U
Hayajl IpOXaXUBATHCS 110 KOMHATE.

X0351MH BO3BPaTWIICS U, C U3yMJIIEHUEM OCTAaHOBMBILUCH y JBEPH, BOCKINKHYII:

— Yro BB Aenaere? Benp s Bam ckasai, 4TOOBI BB CHJIEIN CMUPHO!

— Hy, s cugen. 5 Tonbko BeTam, KOraa Bbl YIUIH.

— Torna u Hamo OBLIO CUIIETH.

— 3aueM xe 51 Oy1y CUAETh HampacHo?”

Bam kaxercs, uuTarenb, 4YTO TENEpb Mbl JAJICKH OT BCSIKUX HAWBHBIX MPEACTaBICHUHN O GoTorpa-
¢un. OgHako U B Halle BpeMst OOJIBIIMHCTBO JII0JIel He OCBOMJIOCH ellle BIOJHE ¢ (oTorpaduei, H, Mex-
Iy IPOYUM, MaJI0 KTO YMEET cMompems Ha TOTOBbIE CHUMKHU. BBl [ymaeTe, HEUEro TyT U YMETh: B3STh
CHUMOK B PYKH H CMOTpeTh Ha Hero. Ho 3To BoBce He Tak mpocTo: gororpaduyeckue CHUMKU MPUHA/I-
JexaT K TeM IpeaMeraM oO0MXofa, C KOTOPBIMH, IIPU BCEH MX paclpoCTPaHEHHOCTH, Mbl HE yMEeM IIpa-
BWIBHO OOparmarkcs. bonabmuHCcTBO (hoTorpados, nodbureneid nu npodheccuoHaloB, — HE TOBOPs yxe 00
OCTaJIbHOM IyOJIMKe, — pacCMaTpUBAIOT CHUMKHU He cosceMm mak, Kak Haoo. IlouTu cTtonetue M3BECTHO
UCKYCCTBO (oTorpaduu, 1 TEM HE MEHEe MHOTHE HE 3HAIOT, KaK, COOCTBEHHO, CIIEAYET paccMaTpUBaTh
dororpaduyeckrie CHUMKH.

HckycerBo pacemaTpuBarth Gororpadun

Puc. 120. Kakum kaxetcs najien J€BOMY U IpaBOMY TIJ1a3y, €CIIU AepKaTh pyKy HEAAJIEKO OT JIMIIA.
[To ycrpoiicTBy cBOeMy ¢oTorpaduueckas kamepa — OOJIBIION TJa3: TO, YTO PUCYETCS HA €€ MaTo-
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BOM CTEKJI€, 3aBHCUT OT PAcCTOSIHUA MEXJIy OOBEKTMBOM M CHUMaeMbIMU Npeameramu. Portorpagpuye-
CKHI1 amnmapaT 3aKperuisieT Ha IJIaCTUHKE MEePCIIeKTUBHBINA BU, KOTOPBIH MpeICTaBUIICS Obl HaIlIEMy Iiia3y
(3amMeThTe — 0OHOMY THA3y!), TOMENIeHHOMY Ha MecTe 0ObekTHBa. OTCI0A CIIEyeT, YTO pa3 MBI KellaeM
MOJIyYUTh OT CHUMKA TAaKOE€ YK€ 3pUTEIILHOE BIICUATIIEHUE, KaK U OT CaMOI HAaTypbl, MbI JIOJIKHBI:

1) paccMaTpuBaTh CHUMOK MOIbKO OOHUM 21A30M U

2) nep>kaThb CHUMOK 6 Haodexcawem pacCmosaHuy om 2uasd.

HeTpynHo moHATH, 4TO, paccMaTpuBasl CHUMOK 08yMs TJla3aMH, Mbl HEU30€KHO TOJDKHBI YBHJIETh
nepes; coO0l MIOCKYI0 KapTHHY, a He H300pakeHHe, HMerolee rITyOuHy. JTO ¢ HEOOXOAMMOCTBIO BBITE-
KaeT U3 ocobeHHocTel Hamiero 3peHus. Korma mbl paccMarpuBaeM TEJECHBIM NpeAMET, Ma ceTyaTKax
HAIlIUX IJ1a3 MOJIY4aloTCsl H300paKeHHs HEOIMHAKOBBIC: MIPABbIH I71a3 BUAUT HE COBCEM TO K€, YTO PUCY-
ercs neBomy (puc. 120). Ota HEOIMHAKOBOCTH M300paKEHHUH U €CTh, B CYIIHOCTH, IJIaBHAs IPUYMHA TO-
ro, YTO NPEAMETHI MPEACTABISAIOTCS HAM TEJIECHBIMU: CO3HAHUE HAIlle CIIMBAaeT 00a HEOJAMHAKOBBIX BIIE-
YaTJICHUS B OJUH penveghubiti 00pa3 (Ha 3TOM, KaK H3BECTHO, OCHOBAHO YCTPOUCTBO cTepeockoma). Hoe
JIeNI0, €CJIM Tepe]l HaMU IpeAMET IUIOCKUN, HallpuMep MOBEPXHOCTh CTEHbI, 00a Iiias3a Mojy4arT TOr/Aa
BIIOJIHE TOXK/IECTBEHHBIE BIIEYATIICHUS; OAMHAKOBOCTH 3Ta SABJSIETCS Uil CO3HAHUS MPU3HAKOM IIOCKOCT-
HOTO MPOTSDKEHUS MpeIMeTa.

Teneps SICHO, B KaKyl0 OIIMOKY BIIaJjaeéM MbI, KOTJa paccMaTpuBaeM (oTorpaduro AByMs Iia3ami;
STUM MBI HaBSI3bIBAEM CBOEMY CO3HAHHIO YOEXKEHME, YTO Nepe/l HAMU UMEHHO Tutockast kaptuHa! Korna
MBI IIpeJIaraeM o6oum ria3aM CHUMOK, ITpeJHa3HAYCHHBIN TOJIBKO ISl 00HO20, MBI MelllaeM cebe BUAETh
TO, YTO JIOJKHA JIaTh HaM (oTorpadusi; Bcs UIUTIO3MSI, B TAKOM COBEPIISHCTBE co3aBaemas dororpadu-
YeCKOM KaMepoii, pa3pyIIaeTcsi 3TUM IPOMaXoM.

Ha kakom paccrossHuu Hago aep:xathb pororpadguro?

CToJb K€ BaXXHO U BTOPOE MPABUIIO — JIEpkKaTh CHUMOK 8 Haoaedxcaujem paccmosiHuu oT Tia3a; B
NPOTHUBHOM Cllyyae HapyllaeTcsl MpaBWiibHas NepcrnekTuBa. KakoBo ke JOKHO OBITh 3TO paccTosiHue?
Jl14 mosy4eHyst OJIHOTO BIEYATICHMS HaJl0 PacCMaTpUBaTh CHUMOK IO/ TEM € YIJIOM 3PEHHs, MO Ka-
KUM OOBEKTHB ammapara “Bujaen” U300pakeHHe Ha MaTOBOM CTEKJI€ KaMepbl, WM, YTO TO Ke caMoe, MO
KakuM OH‘BHJIeN” cHUMaeMble npeaMeTsl (puc. 121). Otcroga crneayer, 4TO CHUMOK HaJ0 MPUOIU3UTE K
rja3y Ha paccTOsSHUE, KOTOPOE BO CTOJIBKO K€ Pa3 MEHBIIE PACCTOSHUS MpeaMeTa OT 0OBbEKTHBA, BO
CKOJIBKO pa3 M300pa’keHHe MperMeTa MEHbIIE HaTypaJbHOM BeNWYMHBI. J[pyrumMu cioBamu, HaJao0 Jep-
’aTh CHUMOK OT IJ1a3a Ha PacCTOSIHUU, KOTOPOE MPUOIU3UTENHHO PaBHO (POKYCHOM JUITMHE 0OBEKTUBA.

Ecnu Mbl mpuMeM BO BHUMaHHE, YTO B OOJIBIIMHCTBE JIOOMTEIBCKUX almapaToB (HPOKycHOE pac-
cTosHue paBHO 12 — 15 cM, [B mocnenyromem Tekcre aBTOp UMEET B BUIy (poToanmapaTsl TAKUX THUIIOB,
KOTOpBbIE ObUIM PaclpOCTPaHEHbI B MEPHUOJ CO3/1aHus “3aHuMaTenbHol ¢uszuku’. [lpum. ped. | TO NOW-
MEM, YTO Mbl HUKOT/Ia HE PacCMaTpUBAEM TaKMX CHHUMKOB Ha NMPaBWJIBHOM PAcCTOSHHUM OT Tjia3a: pac-
CTOSIHUE JIyYILIETO 3pEeHus A1 HOPMaJIbHOTO Iasza (25 ¢M) mouT BBoe OoJiee yka3zaHHOTO. [Imockumu
KaxyTcs U poTorpaduu, BUCSIME Ha CTEHE, — X PACCMAaTPUBAIOT C el OOJIbILIEro pacCTOSHHS.

Toabko 0AM30pyKHUE JTIOIU, C KOPOTKHM PACCTOSHUEM JIYYIIEero 3peHus (a TakXkKe JeTH, CIIOCOOHbIE
BUJIETh Ha OJIM3KOM PACCTOSIHUM), MOTYT JJOCTAaBUTh ce0e YA0BOJIBCTBHUE JII0O0OOBATHCS TeM 3(PdekTom, Ko-
TOPBIN 1aeT OOBIKHOBEHHBI CHUMOK IIPH IMPAaBUJIBHOM paccMaTpuBaHUM (0AHUM ria3oMm). Jlepxka ¢oto-
rpa¢uto Ha paccTossHUM 12 — 15 cM OT ri1a3a, OHU BUIAT Iepes co00i He IUIOCKYIO KapTHHY, a peibed-

Puc. 121. B ¢oTorpaduueckom armmapate yron 1 paBeH yriy 2.

YuraTens, HAICIOCh, COTJIACUTCA TEMEPb, YTO B OOJBIIMHCTBE CIIy4aeB Mbl TOJIBKO 10 COOCTBEHHO-
MY HEBEJICHHIO HE MoJiy4aeM OT (oTorpaduueckux CHUMKOB B IOJIHOW Mepe TOTO YAOBOJIBCTBUS, KaKOE
OHU MOTYT JOCTaBHUTb, U YaCTO HAIIPACHO XKaTyeMcsl Ha MX O€3’)KM3HEHHOCTh. Bee /1e10 B TOM, 4TO MBI He
MIOMEIIAeM CBOETo IJ1a3a B HAJICKAlIeW TOYKE OTHOCHTEIBHO CHHUMKA M CMOTPUM JBYMS IJla3aMH Ha
n300pakeHue, NpeaHa3HaYeHHOE TOJIBKO VIS OJIHOTO.

CTpaHHOB JeHCcTBHE YBECIUYHUTEJIBHOI0 CTECKJIA
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brnuzopykue moau, Kak Mbl ceifdac 0ObSICHUIIHN, JIETKO MOTYT OOBIKHOBEHHbIE (hoTorpaduu BUIETH
penbedHbIMU. HO Kak OBITH JIOASM ¢ HOPMaJIbHBIMH T1a3amu? OHU HE MOTYT IPUIBUIaTh H300paskeHHH
OuYeHb OJU3KO K I71a3y, HO UM MOMOXKET 3/1eCh YBETHUUUTENbHOE cTeKI0. CMOTpS HA CHUMOK 4epe3 yeue-
BUILy C YBEJIMUEHUEM B J[Ba pa3a, TaKUe JIIOJH JIETKO MOT'YT PHOOPECTH yKa3aHHBIE BBHITOJbI OJIU30PYKO-
ro, T. €., He Hampsras ria3, MOryT BUJIETh, KaK (oTorpadus npuodperaer peiabe@HOCTh U Tyouny. Pa3z-
HUIAa MEX/Ty [TOJy4aeMbIM IIPH 3TOM BIIEYATICHUEM M TE€M, YTO Mbl BUJUM, TJIs11 HA GoTorpaduio AByMs
riazaMu ¢ OOJIBIIOTO PAacCTOSTHUS, — orpoMHa. Takoil cmocod paccMaTpuBaTh OOBIKHOBEHHBIE (OTOrpa-
¢un noutu 3amenseT 3h(HEeKTr CTEpeocKorna.

Tenepb CTAaHOBUTCSI MOHATHBIM, MMOYEMY (OTOCHUMKU HYacTO NMPHOOPETAIOT PeabepHOCTb, €CIU
CMOTpPETh Ha HUX OJIHUM IJIa30M B YBEIHUUTENbHOE CTeKI0. DakT 3TOT obuiensBecteH. Ho mpaBuibHOE
0OBSICHEHUE SIBIICHUS IPUXOJUTCS CIBIIIATH PENIKO.

OpauH U3 pereH3eHToB “3aHuMAaTeNbHON PU3UKK ™ THCcall MHE 110 ATOMY MTOBOY:

“B crnegyromemM H3AaHUA PACCMOTPUTE BOMPOC: OTYETO B OOBIKHOBEHHYIO Jymy dotorpadus ka-
xercs penbeHoi? Moe MHEHHUE, YTO BCe CII0KHOE O0BSICHEHUE CTEPEOCKOIA HE BBICPKUBAET KPUTUKU.
[TonpoGyiiTe CMOTPETH B CTEPEOCKON OJHUM IJIa30M: PEIbe(PHOCTb COXPAHSIETCA BOMPEKU TEOPUN .

YuraTensim, KOHEUHO, SICHO TEIepb, YTO TEOPHs CTEPEOCKONa HUCKOIBKO 3TUM (PAaKTOM He KoJieO-
JeTcsl.

Ha Tom e ocHOBaH t00OMBITHBIN 3(p(peKT Tak HazbIBaeMbIX “MaHOpaM’, MPOAAIOLUIMXCS B UTPY-
IIEYHBIX MarasuHax. B 3THX MajeHbKHX MpUOOpax OOBIKHOBEHHBIM CHUMOK JaHImAdTa UM TPYIIIbI
paccMaTpuBaeTCs yepe3 YBEIUUUTEIbHOE CTEKIIO OJHUM TJ1a30M. DTOTO YK€ JOCTATOYHO JJIS TIOTy4eHUs
penbeda; WUTI03UI0 OOBIKHOBEHHO YCHJIMBAIOT €I€ TE€M, YTO HEKOTOphIEe MpeIMEThl MepeHero IuiaHa
BBIPE3AIOTCs OTJIEJIBHO M IOMEINAOTCs BIiepeau ¢oTorpaduu; ria3 Hail o4eHb YyBCTBUTEJIECH K penbed-
HOCTHU OJMDKaNIINX MPEIMETOB M HE CTOJIb BOCIIPUUMYMB K 00Jiee JalleKuM perbedam.

YBenuuenue pororpapuii

Henb3s nu u3rotoBiATh GoTorpapuu Tak, 4YT0Obl HOpMATbHLILY Ta3 MOT MPAaBUIBHO paccMaTpu-
BaTh UX, HE Mpuberas K cTeknam? BriojgHe BO3MOXKHO, — JUIS 3TOrO JJOCTATOYHO TOJIBKO MOJIb30BaThCs Ka-
MepaMH C JUIMHHO(OKYCHBIMH 00beKkTHBaMH. [locie cka3aHHOTrO paHblle MOHSATHO, YTO CHUMOK, MOJTY-
YeHHBI Opu Tomouu o0BekTHBa ¢ 25 — 30-caHTUMETPOBBIM (DOKYCHBIM pAaCCTOSTHUEM, MOXKHO
paccMaTpuBaTh (OJHUM IJ1a30M) Ha OOBIYHOM PAcCTOSTHUU — OH MOKAKETCsI JOCTATOYHO PesIbe(hHBIM.

MoHO noydaTh U TaKMe CHUMKH, KOTOpbIE He OyayT Ka3aThCsl IJIOCKUMU MPU paccMaTpUBaHUM
Jlake JBYMs IJ1a3aMH ¢ OOJBIIOrO pacCTOSsIHUSA. MBI y)kKe TOBOPWIH, YTO Korja o0a ria3a MolIydaroT OT
KaKoro-1mbo mpeaMera J1Ba TOKISCTBEHHBIX N300paXKeHUs, CO3HAHUE CIIMBACT UX B OJHY IJIOCKYIO Kap-
TuHY. HO 3Ta CKJIOHHOCTBH OBICTPO OcCnabeBaeT ¢ yBeIUUEHUEM paccTosiHUA. [IpakTHka moka3bIBaeT, 4yTo
CHMMKH, IOJy4EHHbIE C MOMOIBI0 00BEKTHBA ¢ 70-CaHTUMETPOBBIM (OKYCHBIM PAcCTOSTHUEM, MOTYT
OBbITh HEMOCPEACTBEHHO paccMaTpUBaeMbl OOOMMHU IJ1a3aMH, HE YTPayuBasi ePCIEKTUBHOCTH.

Heo6xonumocTs pacnonarate AITMHHOPOKYCHBIM OOBEKTHBOM OISITh-TAKH MPEJICTABISAET HEY00-
ctBO. IloaTOMY yKa)keM M Apyroil cnocod: OH COCTOUT B TOM, UTO Y8eauyu6aiom CHUMOK, IMOJTy4EHHBIN
OOBIKHOBEHHBIM anmapaToM. IIpu TakoM yBeTMYEHHH COOTBETCTBEHHO YIUIMHSETCS M MpPaBUIbHOE pac-
CTOSIHUE, C KAaKOro HYXHO CHMMOK paccMaTpuBaTh. Eciu dotorpaduro, cHsaTyro 15-caHTUMETpOBBIM
00BEKTHBOM, YBEIMYUTH B 4 WIK 5 pa3, TO 3TOTO YK€ TOCTATOYHO JUISl MOIY4EHHS KeJaeMoro s ¢exra:
yBEIUUEHHYIO (poTorpaduio MOKHO paccMaTpuBaTh 000MMH Ii1azaMu ¢ pacctosiHus 60 — 75 cm. Hekoto-
past HEICHOCTh CHUMKA HE MEIIaeT BIEYATICHUIO, TaK KaK ¢ OOJIBIIOrO pacCTOSIHUSA OHa Majio3aMmeTHa. B
CMBICIIE K€ PETbEPHOCTH U MEPCIEKTUBHOCTH CHUMOK HECOMHEHHO BBIMTPHIBACT.

Jly4iiee MecTO B KHHOTeaTpe

YacTele OCEeTUTEIN KHHOTCATPOB 3aMCTUJIN, BEPOATHO, YTO HCKOTOPBIC KAPTUHBI OTINYAKOTCA HC-
OOBIKHOBEHHOM peﬂbe(bHOCTLIOZ (I)I/Il"ypbl OTACIAOTCA OT 3aJHCTO INIaHA U HACTOJIBKO BBIITYKJIBI, YTO 3a-
ObIBacIIb AaXKE O CYHICCTBOBAHUU ITOJIOTHA U BUAWIIL CJIOBHO MO JJIMHHBIN J'IaHI[I_Ha(I)T HJIN JXUBBIX apTHU-
CTOB Ha CIICHEC.

Taxkas peﬂbeq)HOCTL 1/1306pa>1<eH1/1171 3aBHCHUT HE OT CBOMCTBa caMoOu JICHTBI, KaK 4aCTO AYyMaroT, a OT
MECTa, TAC MOMECIIACTCA 3PUTCIIb. KI/IHeMaTOI‘pa(l)I/I‘leCKI/Ie CHUMKHU XOTA WU MPOU3BOIATCA C IMOMOILIBIO
BE€CbMa KOpOTKO(i)OKYCHHX KaMCp, HO MPOCKTUPYIOTCA Ha 3KpaH B CUJIbHO YBCIMYCHHOM BHUJC, — pa3 B
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CTO, — TaK YTO MX MOKHO paccMaTpuBaTh ABYMs Tia3zamu ¢ 0oibiioro pacctosHus (10 cm * 100 = 10 m).
HawuOoupiias penbedHocTs HaOMI0AAETCA TOTIA, KOT/Ia MBI CMOTPUM Ha KapTHHBI IO TEM K€ CaAMbIM YT-
JIOM, TIOJ] KAKUM armnapar “cMoTpei’” Ha CBOIO HaTypy Ipu ckeMmKke. Torna nepea HaMu OyJeT eCTECTBEH-
Hasl IEPCIIEKTHBA.

Kak jxe HaliTu paccTOsiHHE, OTBEYAIOLIEE TaKOMY HauBBbITOJHEHIIEeMy yriay 3peHus? is storo
HYXXHO BBIOpaTh MECTO, BO-NIEPBHIX, IPOTHB CEPEANHBI KAPTUHBI, & BO-BTOPBIX, HA TAKOM PACCTOSHUU OT
9KpaHa, KOTOPOE BO CTOJIBKO K€ pa3 OoJibIlle IUPUHBI KAPTUHBI, BO CKOJIBKO pa3 (pOKyCHOE paccCTOsIHUE
00BbeKTHBA 0OJIbIIE IUPUHBI KWHEMATOT pahUIeCcKO JICHTHI.

Jlns kKuHemMaTorpapuuecKiuX CHUIMKOB OOBIKHOBEHHO IOJIB3YIOTCSA KaMepaMHu ¢ (DOKYCHBIM paccTosi-
HueM 35 MM, 50 mym, 75 MM, 100 MM, B 3aBUCUMOCTH OT XapakTepa cbeMKU. CTaHapTHas MIMPUHA JIEHTHI
24 mm. g pokyca, Hapumep, B 75 MM MMeeM OTHOLICHHUE:

(McKOMOE pacCTOsAHUE/IUpPUHA KapTUHBI) = ((POKYCHOE PAacCTOSIHUE/IIUPUHA JICHTHI) = 75/24

Wtak, 4ToOBl HAWTH, HA KAKOM PACCTOSIHMM HAJ0 B 3TOM CIIy4ae CeCThb OT dKpaHa, JOCTaTOYHO IIU-
PUHY KapTHUHBI YBEIHMYUTh MpUMEpHO B 3 pasza. Ecnu mumpuHa kuHEMaTorpapuueckoro u3oopaxeHus 6
11aroB, TO JIy4lIMe MeCTa JJI1 pacCMAaTPUBaHUs 3TUX KaJpOB PACIIOJIOKEHBI B 18 1m1arax ot sKkpaHa.

3TOro 00CTOATENHCTBA HE CIENYET YIYCKaTh M3 BUIY NPU UCIBITAHUU PA3IUYHBIX MPEIOKEHUH,
MMEIOLIUX LIEJIbI0 NPUJaTh KHHOKAPTUHAM CTEPEOCKONIMYHOCTD: JIETKO IPUIIMCATh UCIIBITBIBAEMOMY H30-
OpeTeHuIo TO, 4TO 00YCIOBICHO YKa3aHHBIMU IPUYMHAMH.

CoBeT YHMTaTeIAM WIJIIOCTPUPOBAHHBIX KYPHAJI0OB

Bocnpoussenenust ¢pororpaduii B KHUTax M KypHaJIaX MMEIOT, KOHEYHO, T€ YK€ CBOMCTBA, 4TO U
OpUTHHAJIbHBIE CHUMKHU: OHU TOXE CTAHOBSTCS pejbedHee, ecau paccMaTpUBaTh UX OJHUM TJIA30M U C
HaJUIeXkKalero pacctosHus. Tak kak paszHble GoTorpaduu CHATH armapaTaMH ¢ Pa3InYHbIM (OKYCHBIM
paccTosiHUEM, TO OTBHICKUBATh HAJUIEXKAIUE PACCTOSHUS ISl pACCMAaTPUBAHUS MIPUXOTUTCA UCIIBITAHUEM.
3aKpbIB OJIMH IJ1a3, JePKUTE WILTIOCTPAIIMIO Ha BBITAHYTON pyKe Tak, YTOOBI IUIOCKOCTh €e Oblila IepIeH-
JTUKYJISIpHA K JIydy 3peHHs, a Balll OTKPBITBIN IJ1a3 MPUXOAUIICS POTHUB CepelMHbl CHUMKA. Terneph MmpH-
OmKaiiTe MOCTENEHHO CHUMOK, HE TIepecTaBasi BCMaTpUBAThCSI B HETO; BBI JIETKO YJIOBUTE MOMEHT, KOT1a
OH MpUOOpeTeT HAauOOIBIIYIO PETbEPHOCTS.

MHorue CHUMKH, HEOTUETJIUBBIE U TUIOCKUE NPH OOBIYHOM pacCMAaTPUBAHUU, MOTYYaAIOT TIyOHHY U
SCHOCTB, €CJIM CMOTPETh Ha HUX ONMCAHHBIM criocoboM. Hepenko npu TakomM paccMaTpyBaHUU CTaHOBSIT-
Cs 3aMETHBI OJIECK BOJIBI U IPYTHE YUCTO CTEpeoCcKonnueckue 3(h(eKTsl.

Hano yauBiAThECS, 4TO CTOJIb MPOCTHIE (DaKThl MAIO U3BECTHBI, XOTS MOYTH BCE 3/1€Ch COOOIaeMoe
U3JIaranoch B MOMYJSPHBIX KHUTax Oojiee mosyBeka Hazal. B “OcHoBanusax ¢usuonoruu yma” B. Kap-
NeHTepa — KHUTre, U3JJaHHOM B pyccKOM mepeBoJie eme B 1877 r., — untaeM o paccMaTpuBaHUM GoTOrpa-
¢uii crenyromiee:

“3ameuarensHo, 4TO 3(dekT 3Toro crnocodba paccmarpuBaHus (ororpapuueckux KapTuH (OJHUM
IJ1a30M) HE OTPAHUYMBAETCS BBIJCICHUEM TEIECHOCTH MpEeaAMeTa; Ipyrue 0COOCHHOCTHU SBIISIOTCS TOXE C
HECPaBHEHHO OO0JIbLIEH )KUBOCTBIO U PEATIbHOCTBIO, IOTIOIHAS UIUTIO3HI0. DTO OTHOCUTCS IJIaBHBIM 00pa-
30M K M300paXE€HHIO CTOSYEH BOJBI — caMOM €1a00i cTOpoHbI (hoTOrpapuuecKiX KapTUH MPH OOBIYHBIX
ycaoBUsIX. VIMEHHO, €clii CMOTPETh Ha TaKoe U300paykeHHe BOJbI 0O00UMU TI1a3aMHU, TOBEPXHOCTh KaXeT-
Cs1 BOCKOBOI, HO €CJI CMOTPETh 0OHUM TJIa30M, B HEW 4acTO 3aMeyaeTcs Nopa3uTesibHas IPO3PAavHOCTh U
riyouna. To ke MOXXHO CKa3aTb M OTHOCHUTENIBHO Pa3IMYHbIX CBOMCTB MOBEPXHOCTEH, OTPaKAIOLIMX
CBET, HampuMep OpOH3BI U CIOHOBOM KOCTH. Marepuai, U3 KOTOpOro CAeiaH MpeaMeT, n300pakeHHbIN
Ha oTorpaduu, y3HaeTcsi ropasJio Jerde, €Ciaiu CMOTPETh OJJHUM IJ1a30M, a HE ABYMS .

OOpaTtuM BHUMaHHE €lle Ha 0JHO 00CTOSATENbCTBO. ECIM CHUMKHU ITPU YBETMUYEHUH BBIMIPHIBAIOT B
KU3HEHHOCTH, TO NPH YMEHBIICHUU OHH, HAIIPOTUB, MPOUTPHIBAIOT B 3TOM OTHOILEHUH. Y MEHBIICHHBIE
dororpadguu BBIXOIAT, IpaBja, pe3ye U OTUETIMBEE, HO OHU IMJIOCKU, HE JAIOT BIIEYATICHUS ITyOUHBI U
penbedHocTH. [IpuunHa nocne Bcero ckazaHHOro JOJDKHA OBITh MOHSTHA: C yMEHbIIeHHeM (oTorpaduit
YMEHBIIIAETCSI U COOTBETCTBYIOIIEE “TIEPCIIEKTUBHOE PAcCTOSIHWE”, KOTOpOe OOBIKHOBEHHO M 0€3 TOro
yepecuyp Majo.

PaccmaTpuBanue KapTHH

TO, YTO MBI CKa3ajiu O CI)OTOFpaq)I/II/I, JI0 U3BECTHOM CTEIIEHU MNPUMCHUMO U K KapTHHaM, CO3JaHHbIM
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PYKOHM XYIOKHHMKA: MX BCETO JIydlle pacCMaTpHUBaThb TOXKE C HAIUIEKAILIErOo paccTosHusA. TonbKo IIpU
3TOM YCIIOBHH OLIYTHTE BBl MEPCIEKTUBY U KapTHUHA MOKAKETCs HE TUIOCKOMU, a TITyOOKOH U penbedHOH.
[Tone3HO CMOTPETH TAK)KE OJHHUM, a HE IBYMsI IJ1a3aMu, 0COOEHHO Ha KapTUHBI HEOOJIBIINX Pa3MeEpoB.

“JlaBHO M3BECTHO, — MKCAJl 110 TOMY IIOBOJy aHIIuickuil ncuxojor B. Kapnentep B ynomsHyrom
COUMHEHUH, — YTO NPU BHUMATEIBHOM pAaCCMaTPUBAHUU KapTUHBI, TJE€ NMEPCIEKTUBHBIE YCIOBUS, CBET,
TEHHU U O0Ilee pacroIoKEeHUE JIeTajeld CTPOro COOTBETCTBYIOT M300paXkaeMoi IeHCTBUTEIBHOCTH, TPO-
M3BOAMMOE BIICUATIICHHE TOPA3/0 JKUBEE, €CIIU CMOTPETh OOHUM TJa30M, a He 000MMH, U YTO SPPEKT
YCUJIMBAETCS, KOTJa Mbl CMOTPUM 4Yepe3 TPYOKY, UCKIIIOYAIOIIYIO BCIO MOCTOPOHHIOI OOCTaHOBKY Kap-
TUHBL. DaKT 3TOT OOBACHSIN paHbIIE COBEPILIEHHO JOXKHO. ,,Mbl BUIUM OJIHUM TJIa30M Jy4Ille, YeM IBY-
Ms1, — TOBOPUT BEKOH, — IOTOMY YTO JKM3HEHHBIE JyXU COCPEAOTOUYMUBAIOTCA IIPU OTOM B OJTHOM MECTE U
JEUCTBYIOT C OOMbIIeH CHUITOi".

B neficTBUTENBHOCTH ke TYT JeJI0 B TOM, YTO KOI'JIa Mbl CMOTPHM OOOMMHU IJIa3aMU HA KapTUHY B
YMEPEHHOM PACCTOSIHUU, TO IPUHYKIEHBI IIPU3HATH €€ INIOCKOU MOBEPXHOCTBIO; KOIa K€ MBI CMOTPUM
TOJIBKO OJIHUM TJIa30M, YM Halll JIETYe MOXKET NOAAThCs BIIEUATIICHUIO IIEPCIIEKTUBBI, CBETA, TEHEW U T.
n. Orcrofa, Korga Mbl BCMaTpUBaeMcsl MIPUCTAIbHO, KAPTHHA NPUOOpeTaeT B CKOPOM BpPEMEHHU penbed-
HOCTh U MOXET Ja)ke JOCTHYb TEJIECHOCTU peajbHOro yanamadra. [losHoTa muto3un OyaeT riiaBHbIM
0o0pa3oM 3aBHUCETh OT BEPHOCTH, C KOTOPOH BOCIPOM3BEJCHA HA KapTHUHE JEHCTBUTENbHAs MPOCKIHUS
IIPEAMETOB Ha IUIOCKOCTH... [IpenMymecTBo BUIEHU OJHUM IJIa30M 3aBUCHUT B 3THUX ClIy4asix OT TOIO,
YTO YM CBOOOJICH MCTOJKOBBIBATh KAPTUHY IO CBOEMY NMPOM3BOJY, KOTJa HUYTO HE 3aCTaBIISET €ro BU-
JIETh B HEH MJIOCKYIO KAPTUHY .

YMeHbIICHHbIE CHUMKHU C OOJIBIINX KapTHH JAI0T HEpeIKo 0oJjiee MOTHYIO WILTIO3UI0 pellbe(HOCTH,
HE)KEJIU OpUTHHANBL. BBl IoiiMeTe, 0TYEro 3T0 MPOUCXOAUT, €CIIU BCIIOMHUTE, YTO IIPU YMEHBIIEHUH Kap-
TUHBI COKpAIAaeTCs TO OOBIYHO OOJIBIIOE PACCTOSIHUE, C KOTOPOTO CIIEAYyEeT paccMaTpUBaTh N300paskeHHe,
M03TOMY CHUMOK ITPHOOpeTaeT penbepHOCTb yxKe Ha OJIU3KOM PacCTOSIHHH.

Yro Takoe crepeockon?

[Tepexons OT KapTUH K TEJIECHBIM IpEAMETaM, 3aJaluM cede BOIpoc: Mo4YeMy, COOCTBEHHO, Mpel-
METBI KaKYTCSl HaM TeJEeCHbIMH, a He mockuMu? Ha ceryaTke Hamero riasa uzoOpakeHHe MOJTydaeTrcs
Beb ockoe. KakuM xe 00pa3oM MPOMCXOJUT TO, YTO MPEAMETHI MPEICTABIISAIOTCS HaM He B BUE IJIO-
CKO KapTHHBI, a TeIaMH TPEX U3MEpPEeHUI?

3nech EHCTBYIOT HECKOJIBKO NMPUUMH. Bo-nepBhIX, pa3nuyHasi CTENEeHb OCBEIEHUS YacTel mpen-
METOB MO3BOJISIET HaM CyIUTh 00 ux Gopme. Bo-BTOpBIX, UpaeT poiib HANpPsHKEHUE, KOTOPOE MbI OLIYIIa-
eM, Korja npucnocoOsieM rias3a K ICHOMY BOCIPUATHIO pa3IMYHO YAAJEHHBIX YacTel TEIeCHOTO Mpe-
MeTa: BCE YacTH IUIOCKOM KapTHHbBI YAajdeHbl OT TIJla3a OJMHAKOBO, MEXIy TeM KaK dYacTh
INPOCTPAHCTBEHHOTO OOBEKTa HAXOJATCA HA PA3JIUYHOM DPACCTOSHUHM, M YTOOBI SCHO BHJETh MX, Ija3
JIOJDKEH HE OJMHAKOBO “‘HacTpauBathesi’. Ho camyro 00JbLIyI0 yCIyry OKas3bIBaeT HaMm TO, YTO 3/1€Ch
n300pakeHus, MojlydyaeMble B KaKIOM IJ1a3y OT OJHOTO U TOTO K€ IpeIMeTa, He OJUHAKOBHL B sTom
JIeTKO yOEAUThCS, €CIU CMOTPETh Ha KaKOM-HUOYAb OIM3KUI MpeMeT, IONEePEeMEHHO 3aKphIBas TO Ipa-
BBIH, TO JieBbI T71a3. [IpaBblil U JEBbIM 713 BUAAT NpPEAMEThl HE OJIMHAKOBO; B Ka)KJIOM PUCYETCS HMHas
KapTUHA, U 3TO-TO pa3jMyHle, UCTOJIKOBBIBAEMOE HAIIUM CO3HAaHUEM, JaeT HaM BIICUaTJIEHUE penbeda
(puc. 120 u 122).

Teneps npencraBpTe cebe Ba pUCYHKA OJHOIO M TOTO K€ IMpeAMETa: INepBbIi n300pakaeT mpen-
MET, KaKUM OH Ka)KeTCsl JIEBOMY IJlazy, BTOPOW — mpaBoMy. Eciau cMOTpeTh Ha 3TH M300pa)keHus Tak,
4TOOBI KAX/IbIH I71a3 BUJIEN TOJIBKO “CBOU” PHCYHOK, TO BMECTO JIBYX IUIOCKUX KapTHH Mbl YBUJIUM OJIUH
BBIIYKJIBIHM, penbedHbI npeaMeT, aaxe Oosee penbedHbI, YeM TEJeCHbIE MPEAMEThI, BUAUMBIE 0OHUM
rinazoM. PaccMarpuBaroT Takue mapHble pUCYHKH IIPU HOMoIM ocoboro npubopa — crepeockona. Cius-
HUe 000MX N300paKeHUH JOCTUTaIOCh B MIPEKHUX CTEPEOCKONAX MPH MOMOIIN 3€pKaJl, a B HOBEHIIHNX — C
MOMOIIBIO CTEKJISIHHBIX BBIITYKJIBIX IPU3M: OHU HPEIOMIISIOT JY4d TaK, 4YTO IPU MBICIEHHOM HX IPOJIOJI-
XKeHUU 00a n300pakeHus (clerka yBeJlIndeHHble 6J1aroaaps BBIMYKJIOCTH HMPU3M) IMOKPHIBAIOT OJIHO APY-
roe. Mnes crepeockorna, Kak BUAUM, HEOObIYAfHO MPOCTa, HO TEM NOpa3UTeIbHOE JIeiicTBHE, HOCTUTrae-
MOE€ CTOJIb IPOCTBIMH CPEJICTBAMH,
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Puc. 122. CreknsHHBIN Ky0 ¢ ISTHAMHU, PACCMATPUBAEMBIi JIEBBIM U IIPABBIM TJIa30M.
BonpmuHCTBY uMTaTeneil, 0e3 COMHEHHSs, CIydajoch BUAETh CTEepeocKomuyeckue (oTtorpadpuu
pa3NMYHbBIX CleH U JaHAmagpToB. MHbIe, ObITh MOXKET, paCCMaTPUBAIN B CTEPEOCKOI U YepTexH (QuUryp,
M3TOTOBJICHHBIE C LIEJbIO OOJETYNTh U3ydeHHE cTepeoMeTpun. B nanbHeliem Mbl He OyeM rOBOPHUTH 00
3TUX 00Jiee UM MeHee OOIEU3BECTHRIX MPUMEHEHHIX CTEPEOCKONa, a OCTAHOBUMCS JIMIIb HA TeX, C KO-
TOPBIMU MHOTHE YMTATEIN, BEPOSTHO, HE3HAKOMBI.

.-H

P

Ham ecrecTBeHHBIN CTEPeO0CKOI

[Ipu paccMaTpuBaHHUU CTEPEOCKOTMUYECKUX H300pakeHUH MOXHO O00OMTHCH M 0e3 Kakoro-ioo
npubopa: HaJ0 JHIIb NPUYIUTh ceOsi COOTBETCTBYIOIIMM 00pa30M HampaBiATh riaza. PesynpraT nomyda-
eTcs TaKoH ke, KaK M IpHU IMOMOIIU CTEPEOCKOIa, ¢ TOH JIMIIb pa3HULEH, YTO U300pakeHUe IpU ITOM He
yBenuunBaeTcs. M3o0perarenp crepeockona YHUTCTOH MEPBOHAYAIBHO TOIb30BAICS UMEHHO 3THM €cTe-
CTBEHHBIM IIPHEMOM.

Sl mpunararo 37€ch LENTYIO CEPUI0 CTEPEOCKONUYECKUX PUCYHKOB IMOCTENEHHO BO3pacTarollei
CJI0’KHOCTH, KOTOPBIE COBETYIO MOMBITAThCS PacCMaTPUBATh HEMIOCPEICTBEHHO, Oe3 cTepeockona. Ycmex
JIOCTUTACTCS JIMIIb MOCTe psijia ynpakHeHuil [Hano 3aMeTuTh, 4To yMEHHE BUAETh CTEPEOCKOIUYECKU —
Ja)ke U B CTEPEOCKON — JaeTcs HE BCEM JIIOJSM, HEKOTOphIE (HampuMep, KOCOrja3ble WM MPUBBIKIINE
paboTaTh TOJBKO OJHUM IJIa30M) COBEPIIEHHO HECTIOCOOHBI K HEMY; APYTUM OHO JAaeTCs MOCIE MPOJI0II-
KHUTEIHHOTO YNPAXXHEHHUS; HAKOHEI, TPETbU, MPEHUMYILIECTBEHHO MOJOJbIC JIIOAM, HAYYaIOTCS 3TOMY
OUYeHb OBICTPO — B UETBEPThH yaca.].

Puc. 123. HeckonbKO CEKyH HE CBOJUTE TIJ1a3 C MPOMEXKYTKAa MEXIY MATHBIIIKAMHU — 002 YEepHBIX

IIATHA COJBIOTCA B OJHO. .-
E
¢ @
{ —

Puc. 124. TloBTopuTe TO K€ C 3TOW Mapoil pUCYHKOB. JJoOMBIIMCH CIUSHUSA, IEPEUIUTE K CIICAYIO-
LIEMY YIIPaKHEHHUIO.

Puc. 125. Korga »ti n300pakeHHs COJBIOTCS, Bbl YBUIHUTE Mepea cOOOW CIOBHO BHYTPEHHOCTD
TpYOBI, YXOsIIeH BJIaJIb.

Haunure ¢ puc. 123 — napsl yepHbIX ToueK. JlepKuUTe UX Mepen IIa3aMHu U B TEUEHUE HECKOIbKUX
CEKYH]l HE CBOJUTE B3IJIAJa C IPOMEXYTKAa MEXKAY MATHBIIIKAMU; IPU ITOM CAEIANTE Takoe yCHIue,
CIIOBHO OBl XKeJaJli pacCMOTPETh MPEMET, PacloIOKEHHBIH J1ajee, o3aau pucyHka. Bel yBuaure ckopo
y)K€ He JBa, a YEeTbIpe IATHA, — KPY)KKH pa3zaBostcsa. Ho 3arem KpaliHMe TOUKM OTIUIBIBYT Jaj€Ko, a
BHYTPEHHHUE cONMU3ATCS U conblorcs. Eciiu BBl MOBTOpUTE TO K€ ¢ puc. 124 u 125, To B mocieaHeM ciy-
Yyae B MOMEHT CJIHMSHUS YBUIUTE Niepes cO00M CII0BHO BHYTPEHHOCTh JUIMHHOM TPYOBI, YXOASIIEH BAIIb.

JIoGMBIIKCH 3TOTO, MOXKETE MEPEeUTH K puc. 126; 31eCh BBI. TOJKHBI YBHAETh BUCAIINE B BO3IyXe
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reoMerpuueckue tena. Puc. 127 npencraBut BaMm JUIMHHBINA KOPUAOP KAMEHHOTO 3/1aHUS WM TyHHEIb, a
Ha puc. 128 BBl MOKETE BOCXUIATHCS WIUIIO3UEN NMPO3pavyHOro crekia B akBapuyme. Hakonen, Ha puc.
129 nepen HaMu yxe 1ienasi KApTUHA — MOPCKOM Men3ax.

HayuuTtbcsi TakoMy HENOCPEICTBEHHOMY PACCMATPUBAHUIO MAaPHBIX M300paXEHUH CPaBHHUTEIHHO
HETPYAHO.

Puc. 126. DTu 4yeTbipe reoMEeTPUUYECKUX TeJa MPH CIUSHUHM W300paKeHUH Ka)KyTCsl CIIOBHO Haps-
IIMMH B IPOCTPAHCTBE.

bl s 5
A BN i
- t - I
[+ =3 L ]
£ == I B
B N e s
., *:\ ‘.El“ _\._f ’.___d_.- W

Puc. 127. InvHHBIN, yXOASIIUNA BAAIb KOPUIOP.

Puc. 128. Pribka B akBapuyme.

MHorre u3 MOUX 3HAKOMBIX OBJIQJIEBATIU 3TUM HCKYCCTBOM B KOPOTKHUH CPOK, MOCIE HEOOIBIIIOTO
gucna npo06. bim3opykue u nanbHO30pKHE, HOCSIIUE OYKH, MOTYT HE CHUMATh UX, & CMOTPETh Ha U30-
OpakeHHE TaK, KaKk pacCMaTPUBAIOT BCSAKYIO KapTuHy. [IpoOyiiTe mpuaBUraTh WM OTOJIBHraTh OT Ia3
PUCYHKH, TIOKa HE YIOBUTE HAJJICIKAIIETO PACCTOSHUSA. BO BCIKOM cllydae HY)KHO MPOJEIBIBATH OMBITHI
IIPU XOPOILIEM OCBEIICHUH — 3TO CHJIBHO CIIOCOOCTBYET yCHEXy.

Puc. 129. Crepeockonuyeckuii tanamadpT MOpsi.

HayuuBmmmces paccmarpuBaTh 0e3 CTepeoCKOma BOCIPOU3BEACHHBIEC 31€Ch PUCYHKH, MOXETE BOC-
M0JIb30BaThCA MPUOOPETEHHBIM HABBIKOM JJIsI pacCMaTpUBaHHUS BOOOIIE CTEPEOCKONMMYECKHX (poTorpa-
¢wuii, o0xoxsick 6e3 crenuaabHOro npubopa. Te cTepeoCKONMYEeCKUe CHUMKHU, KOTOpbIe Halle4aTaHbl J1a-
Jiee, TOXKE MOYKHO MOTBITATHCS PACCMATPUBATh MPOCTHIM T1a30M. He Hazo TONbKO Ype3MEepHO YBIIEKATHCS
3TUM YyIpaKHEHHEM, YTOObI HE YTOMUTH IJ1a3a.

Ecnu Bam He ynactes mpuoOpecTu crocoOHOCTh YHPaBISATh CBOMMH IJ1a3aMHM, Bl MOXKETE, 3a He-
MMEHHEM CTEPEOCKOIa, MOJIb30BaThCs CTEKIAMU OYKOB ISl AAJTbHO30PKHUX — HAJ0 MOJKICUTh UX MOJ OT-
BEPCTUSl B KapTOHE TaK YTOOBI CMOTPETh TOJBKO Yepe3 BHYTPEHHME Kpas CTEKOJ; MEXAY PHUCYHKaMHU
CIIelyeT MIOMECTUTh KaKyl0-HUOY/Ib IEPEropoIKy. DTOT YIPOIIEHHBIH CTEPEOCKOT BIIOJIHE JOCTHUTaeT 1ie-
.

O)_]HI/IM 1 ABYMHA IJ1a3aMu

Ha puc 130 BBepXy cieBa BocnpousBeneHsl GoTorpaduu, n300paxaroliye Tpu anTeyHble CKISTHKH
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Kak OyITO OJMHAKOBBIX pa3MepoB. Kak Obl BHUMATENbHO Bbl HU PACCMATPUBAIM 3TH M300pakeHUs, BB
HE OOHapY)KUTE MEX]ly CKIISIHKAMU HUKAKOW pa3HUIIBI B BEIMYMHE. A MEXIYy TEM pa3HHIA CYIIECTBYET,
U BechbMa 3HauuTeIbHast. CKISHKU KQXYTCS paBHBIMU TOJIBKO ITOTOMY, YTO HAXOJAATCS HE HA OJIMHAKOBOM
paccTOsIHUU OT IJ1a3a WK OT (oTorpaduueckoro amnmapara: KpynHas OaHka yjaieHa OoJiblle, 4eM Mel-
kue. Ho kakre nMEHHO U3 TpexX N300pakeHHBIX 0aHOK Oimke, Kakue Janbiie? IT0 HEBO3MOXKHO OTpeie-
JIMThH MPOCTHIM pacCMaTPUBAHUEM U300paskeHU.

i
Puc. 130
3agaua, OJHAKO, JIETKO PEIIaeTcs, €CIM 0OpaTUThCS K yCIyraM CTEpeOCKOINa WM K TIOMOIIU TOTO

CTEPEOCKOIMYECKOTO 3peHHst Oe3 anmapara, 0 KOTOPOM ceifyac roBopuiiock. Toraa Bbl OTYETIMBO YBH U~

T€, UTO U3 TPEX CKISHOK KpaWHss JIeBasl 3HAUUTENBHO JAJIbLIE CPEIHEN, KOTOpas B CBOIO OYepe.lb Aajb-

1ie npaBoil. ICTHHHOE COOTHOLIEHUE pa3MEPOB CKIITHOK ITOKA3aHO HAa PUCYHKE CIIPaBa.

Eme Oosiee mopaszurtenbHblid cnydaid umeeM Ha puc. 130 BHu3y. Bel BuguTe Bocnpoussenenue ¢o-
torpaduii Ba3, cBeuel M 4acoB, mpuueM o0e Ba3bl U 00€ CBEYM KAXKYTCS COBEPIIEHHO OJUHAKOBBIX pa3-
MepoB. B 1eliCTBUTENFHOCTH jK€ MEXy HUMH OI'POMHAsl pa3HHIIA B pa3Mepax: JieBasi Ba3a YyTh HE B/IBOE
BBIIIIE IIPABOM, a JieBasl cBe4Ya ropas3[ 0 HUXKE 4acoB U NpaBoil cBeuu. [Ipu crepeockonnueckoM paccmar-
pPUBaHHUM TEX K€ CHUMKOB Cpa3y OOHapyXUBaeTcsd NpUYMHA MeTaMOp(O3bl: IPEIMEThl HE BHICTPOCHBI B
OJIHY ILIEPEHTY, a pa3MeIleHbl Ha Pa3IMYHbIX PACCTOSHUAX: KPYITHbIE — Jajbllle, MEIKHe — OJIMKeE.

IIpeuMyIiecTBO CTEPEOCKONUYECKOTO “‘ABYIJIA30r0” 3pEeHMsI Iepe] “OJHOINIa3biM™ BBICTYIAET
311eCh C OOJIBIION YO TUTEIEHOCTBIO.

IIpocToii cocod pa3od/1auaTh NOAAEIKHA

HmeroTcst 1Ba COBEPIIEHHO OJMHAKOBBIX PUCYHKA, HAPUMED JBa PaBHBIX YEPHBIX KBajpara. Pac-
CMaTpUBasi UX B CTEPEOCKOT, Mbl YBUIUM OJHMH KBaJpaT, HUYEM HE OTIUYAIOIIUNACS OT KaKJOTO U3 JBYX
B OTAeNbHOCTU. EC/M B IEHTpe KaXkI0T0 KBaJipaTa MMeeTcs Oenasi TO4Ka, TO U OHa, KOHEYHO, OKAXKETCS B
KBaJIpaTe, BUJUMOM B cTepeockorne. Ho cTouT 3Ty TOUKy Ha OJJHOM KBajpaTre HEMHOTO CABHUHYTH B CTO-
POHY OT LIEHTPa, YTOOBI MOTYIHIICS JOBOJIBHO HEOKHUIAHHBIN APPEKT: B CTEPEOCKOI MO-MIPEeKHEMY OyaeT
BUJIHA OJTHA TOYKA, HO HE Ha CaMOM IOJie KBajpaTa, a gnepeou uiu nozaou Hero! JlocTaTOUHO HUYTOXK-
HOU pa3HUIIBI B 00€UX KapTUHAX, YTOOBI BRI3BATH C IOMOIIBIO CTEPEOCKOTA BIICUATICHUE TTTyOHHBI.

DTO AaeT MpOCTOi crmoco0 OOHAPYKHUBATh MOACTKA OAaHKOBCKUX OWUJIETOB M TOKyMEHTOB. CTOUT
MIOMECTUTh B CTEPEOCKOI TIOI03PEBAEMbIii OAHKHOT PSIIOM C MOJITHHHBIM, YTOOBI OOHAPYKUTh MOIEIKY,
Kak Obl HCKYCHA OHA HU ObLJIa: HUYTOXKHOE pa3NiuiKe BOJHOW OyKBe, B OJIHOM HITPUXE Cpazy OpOCUTCS B
rJla3a, Tak Kak OyKBa 9Ta WIHM IITPUX OyAET Ka3aThCs BIEPEAU WU MO3aqH OCTATbHOTO (GoHa [MBICTb
9Ta, BIEpBBIC Bhicka3zaHHas B cepeanne XIX Beka [loBe, mpruMeHHMa HE KO BCEM JCHEKHBIM 3HAKaM Ha-
[Ier0 BpeMeHU. TeXHUYeCKHe YCIOBHS MX MeYaTaHUs TaKOBBI, YTO MOJTYYArOIIUecs OTTHCKU HE JAI0T B
CTEPEOCKOIIE BIIEUATICHUS IJIOCKOTO U300pakeHHs, Jake eCii 00a JEeHEeKHBIX 3HaKa MOATUHHBIE. 3aTO
npueM JloBe BIOJTHE MPUTOIEH ISl Pa3IMUEHUS JBYX OTTUCKOB OJHOTO U TOTO K€ KHIKHOTO Habopa OoT
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OTTHUCKA, CACIAHHOTO C 3aHOBO HAOpPaHHOTO MpHUdTAa.].
3peHue BeJIUKAHOB

Korna npeamer HaxoauTcs OuyeHb JAleKo OT Hac, aaiee 450 M, TO paccTosiHME MEXAY HalluMU
rjla3aMu He MOXKET YK€ BJIMATH Ha pa3iMyue 3pUTEIbHBIX BreyariaeHud. Jlajgekue 31aHus, OTJaJICHHbIC
rOpbl, JaHAmadTHl KAKYTCsl HAM MO3TOMY IUIOCKMMH. [1o ToM ke mpuYMHE U CBeTUsa Heba KaxyTcs Bce
Ha OJTHOM PACCTOSIHUH, X0Ts JIyHa ropaszno Onmxke, yeM IUIAHETHI, a MOCIeIHUEe HEU3MEPUMO OJIKe, 4eM
HETIO/IBIKHBIE 3BE3/IBI.

Boo0ie, a5 Bcex mpeaMeToB, KOTOPBIE PacroioxKeHbl ganbiie 450 M, Mbl COBEpIIEHHO yTpauyuBa-
€M CIOCOOHOCTh HETIOCPEACTBEHHO BOCHPUHUMATH pelibed; OHU KaXyTCsl IPaBOMY H JIEBOMY IJ1a3y OJU-
HAKOBBIMH, TaK Kak Te 6 CM, KOTOpbIE OTIENISAIOT 3payKH TJla3 JPYr OT Jpyra. — CIMIIKOM HHYTOXKHOE
paccrostnue 1o cpaBHeHuIo ¢ 450 M. [ToHsATHO, 4TO U cTepeockonuueckue GpoTorpaduu, NOIyIeHHBIE IPH
TaKUX YCIOBHSIX, COBEPLICHHO TOXKJECTBEHHBI M HE MOTYT JJaBaTh B CTEPEOCKOIE MIUIIO3HU peibeda.

Ho neny nerko momous: Hy)XHO coTorpadupoBarh aajekue OOBEKTHI C JBYX TOYEK, B3aUMHOE
yJlaJieHue KOTOPBIX 00JIbIIIe, HEXKENU HOPMaJIbHOE pacCcTOsIHUE MEX Ty ra3amu. PaccmarpuBas 1mogo0HbIe
¢dororpadguu B cTEpeOCKON, Mbl YBUIUM JIaHAMAPT TaKUM, KAKMM BUAEIH ObI €ro, eciu Obl paccTOsHUE
MEX]ly HAlllUMU TJ1a3aMU 3HAUYUTEIbHO MPEBBIMIAIO0 00bIYHOE. B 3TOM CekpeT MoiIydeHus: CTepeoCKONHu-
YEeCKUX CHUMKOB JaHamadToB. OOBIKHOBEHHO MX pacCMaTpUBAIOT Y€PEe3 YBEIUYUTENIbHBIE MPU3MBI (C
BBIMMYKJIBIMM OOKaMH), TaK 4TO MOJ0O0HBIE pelbeHbIe CTEPEOCHUMKH HEpPEJKO PUCYIOTCS HaM B HaTy-
pasbHYIO BeIMYHHY; 3P EKT mosryqaercss mopasuTeIbHbIN.

YuraTenb, BEPOATHO, J0TAAAJICS, YTO MBICIUMO YCTPOUTH CUCTEMY JBYX 3pHTEIBHBIX TPYO, uepes
KOTOpBIE MOXKHO BHJIETh penbed AaHHOro JaHAmadTa npsMo B HaType, a He Ha ¢ororpadun. Takue mpu-
O0pbI — cmepeompy6bl — AEUCTBUTENBHO CYIECTBYIOT: JIBE TPYObI OT/IEJIEHBI B HUX PACCTOSIHUEM OOJIb-
IIMM, HEXeJIH HOpMaJbHOE PACCTOSHUE TJ1a3, a 00a N300paKeHHs MONaJatoT B IJ1a3a MOCPEACTBOM OTpa-
xKaTeJabHbIX Mpu3M (puc. 131). TpynHOo onucath OLIyIIEHHUs, KOTOPbIE UCTIBITHIBACIIb, KOTIa CMOTPHILb B
1oJI00HBIE MHCTPYMEHTHI, — JI0 TOTO OHM HeoObrvaiiHbl! Best mpupona mpeobpaxaercs. Jlanekue ropbl
CTaHOBATCS penbe(HBIMU, I€peBbs, CKaJIbI, 3[aHUs, KOPaOJM HA MOpEe — BCE KPYIJIUTCS, BCE BBIMYKIIO,
paccTaBiieHO Ha OECKOHEYHOM IMPOCTOPE, a HE JIKUT Ha IJIOCKOM 3KpaHe. Bbl HemocpeacTBEeHHO BUIHTE,
KaK JIBUXKETCS JJAJIEKOE CY/IHO, KOTOpOe B OOBIKHOBEHHbIE TPYOB! KaXKeTCsl HEMOIBUKHBIM. B TakoM Bue
JOJDKHBI OBLIM OBl MPEACTaBIATHCS HALM 3eMHbIE JTaHIA(THl CKA30YHBIM BEJIMKAHAM.

Puc. 131. Crepeockonuyeckas 3puTenabHas Tpyoa.

Ecnu yBennuenne 1py6 10-kpaTHOE, a paccTosiHMEe OOBEKTUBOB B 6 pa3 MpPEBBIILIACT HOPMAIbHOE
paccTostHie MEeXIy 3paykami (T. €. paBHO 6,5 * 6 = 39 cm), To BocipuHIMaeMoe u3o0pakeHue B 6 * 10 =
60 pa3 mlacTuyHee, YeM MpH paccMaTpUBAHUHM HEBOOPY)KEHHBIMHU TJ1a3aMHU. JTO CKa3bIBAETCSI B TOM, YTO
JaXke MpeIMEeThl, YAaJeHHbIe Ha 25 KM, 0OHapyXHBAIOT €1e 3aMETHYIO PETIbEPHOCTD.

Jlnst 3eMiieMepoB, MOPSIKOB, apTHJUIEPUCTOB, IyTEIIECTBEHHUKOB MOJOOHBIC 3pPUTENbHBIC TPYOBI
MOJIO’KUTENTFHO HE3aMEHUMBI, OCOOEHHO €CIM OHM CHAOXEHbI HIKAJIOH, MPH MOMOIIU KOTOPOH MOXKHO
U3MEPUTH PACCTOSHHUE (CTEPEOCKOMMYECKHE JaTbHOMEPHI).
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Puc. 132. [Ipu3mMeHHbIH OUHOKIIB.

[Tpusmennslii 6uHoKIb Llelica Toxke maet 3ToT 3PQeKT, Tak KaK B3aUMHOE PACCTOSHUE €ro 00beK-
TUBOB OoJiee, YeM HOPMAaJIbHOE PAcCTOSIHUE MEXTy HAIIUMU Tiazamu (puc. 132). B TearpanbHbIX OMHOK-
J51X, HA00OPOT, PACCTOSHUE MEXKIY OOBEKTHBAMH YMEHBIICHO — ISl ocnabieHus penbeda (4ToOsl Kymu-
Chl HE Ka3aJIUCh PACCTaBJICHHBIMU).

Bcesiennas B crepeockone

Ecnu Mb1 HantpaBuM cTepeoTpyOy Ha JIyHY minm kakoe-HUOYIb Apyroe HeOECHOE TEIO0, Mbl HUKAKO-
ro penseda He 3aMETHM. DTOTO M CIIEA0BAIO OKUAATh, OO HEOECHBIE PACCTOSIHUS Yepecuyp BEIUKH Aa-
xe s ctepeoTpy0. Uro 3nagar te 30 — 50 cM, KOTOpbIe OTACISAIOT APYT OT JApyra 0ObEeKTUBBI IpUOOpa,
[0 CPaBHEHHIO C PACCTOSHHUEM OT 3emun A0 riaHeT? Ecnu Obl BO3MOXXHO OBLIO COOPYAMTH MpUOOp C
paccTosiHIEM MEXIy TpyOamMH Jlake B JIECATKA U COTHH KHJIOMETPOB, OH M TOTJa HE Jajl Obl HUKAKOTO
a¢dekra mpu HAOIIOACHNH TUIAHET, YAAICHHBIX OT HAC HA ICCATKH MULIUOHOG KUIIOMETPOB.

31ech ONATh NMPUXOJIUT HA MOMOUIb cTepeockonuueckas Gororpadus. Ipeamnonoxum, mMel choTo-
rpadupoBau Kakylo-HUOYIb TNIAHETY BUepa U 3aT€M BTOPUYHO ceroHs; o0e ¢ororpaduu OymayT CHATHI
C OJTHOTO IYHKTa 3eMJIH, HO C pa3HbIX TOUYEK COJIHEUHOM CHCTEMBI, TaK Kak 3a CyTKH 3eMJIs ycresa nepe-
JBUHYTHCSI IO OpOMTE HAa MUJUIMOHBI KuUjIoMeTpoB. CHUMKH, pa3zymeercsi, He OyAyT TOXXKIECTBEHHbI. U
€CII TaKhe CHUMKH BBl IOMECTUTE B CTEPEOCKOI, TO YBHAUTE yXkKe He IIOCKOE, a pelibe(hHOE M300paxke-
HHE.

Mpbl MOXeM, cel0BaTeNbHO, MOJIb3YACh JABIKEHUEM 3eMIId N0 ee opOuTe, MoJy4yaTh CHUMKH He-
OecHBIX TeJ C ABYX BeChbMa OTJAJIEHHBIX TOUYEK; CHUMKH 3TU OynyT crepeockonuueckumiu. IlpeacraBpre
ce0Oe BeIMKaHa ¢ TaKOW TUTAaHTCKOW TOJIOBOM, YTO pacCTOSHUE MEXIY €ro Ila3aMu U3MEpsIeTCs MUIUTHO-
HaMH KWJIOMETPOB, U Bbl MOKWMeETe, KAKMX HEOOBIYalHBIX PE3YJbTAaTOB JIOCTUTAIOT aCTPOHOMBI C ITOMO-
1bI0 HeOecHoM cTepeodoTorpadum.

CTepeocKOIoM MOJIb3YIOTCS. B HACTOSIIEE BPEMsI, YTOOBI OTKPHIBaTh HOBbIE IJIAHETHI, & UIMEHHO Te
MaJible IUTAHETKU (acmepouodsl), KOTOpbIE BO MHOXKECTBE Kpy)KaTcsi Mexay opobutamu Mapca u FOnurepa.
Eme HemaBHO pa3bIiCKaHHe UX OBUIO JIETIOM CYACTIMBOIO Ciiydas. Temeph jke JI0CTaTOYHO CTEPEOCKOIH-
YeCKU CPaBHUTH JiBe (hoTorpaduu JaHHOTO ydacTKa HeOa, MOTyuyeHHbIE B pa3HOE BpPeMsi; CTEPEOCKOII Cpa-
3y BBIJICTTUT aCTEPOM/I, €CITH OH UMEETCs Ha B3ATOH npobe, Tak Kak OH OyZeT BBICTYNaTh U3 001iero (oxa.

CTepeocKOIoM yIaBJIMBAETCS HE TOJIBKO PA3JIMUUE B HON0HCEHUY TOUYEK, HO U pa3Inyie B UX APKO-
cmu. DTO aeT acTpOHOMY yJOOHBIN crI0OcOO HAXOJUTh TaK Ha3bIBAEMbIE nepemeHHble 3BE3/Ibl, TIePUOIH-
YeCKU MEHsmole cBoi O1eck. Ecnu Ha nByX CHMMKax HeOa Kakas-HUOY/Ib 3BE3/1a BBIILIA HEOJUHAKOBO
SPKO, TO CTEPEOCKOTI cpasy K€ YKaKeT aCTPOHOMY 3TY U3MEHUBIYIO CBOI OJiecK 3Be31y.

3penne TpeMs riazamMu

He nymaiite, 4to TpeTuii ria3 3/ech Takas »e 0OMOJBKA, KaK TPEThE YXO B YCTaX B3BOJIHOBAHHOTO
NBana UrnateeBuua u3 “Kanuranckoi 1ouku”: “OH Bac B pbLJIO, a BBl €r0 B YXO0, B IPYyroe, B TPETbE — U
pazoiiaurecy”. Y Hac peub B cCaMOM JieJie TIOUIET O TOM, YTOOBI BUAETh TPEMs I1a3aMHu.

Bunets mpems rnazamu? Bo3moxHo pasBe npuodpectu cede Tpetuit rinaz?

[IpencraBbTe, MBI Oy/ieM TOBOPUTH UMEHHO O TakoM 3peHuu. Hayka He B cujax JaTh 4eIOBEKY
TPETHii T1a3, HO B €€ BIACTH JaTh BOBMOXXHOCTh BHJIETh MPEAMET TaKHUM, KaKUM OH JOJIKEH ObLI OBl Ka-
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3aThCs CYLECTBY C TPEMS IJIa3aMHU.

Haunem ¢ TOro, 4to 4eioBeKy, JHUIIUBIIEMYCS OJHOTO IJla3a, BIOJHE BO3MOXHO paccMaTpUBaTh
crepeockonrueckre ¢pororpaguu M moaydarb OT HUX TO BIEYATICHUE PelIbe()HOCTH, KOTOPOTO BOCHPHU-
HUMAaTh HEMOCPEICTBEHHO OH HE MOXKET. JlJIl 3TOro HYXXHO NMPOEKTUPOBATh Ha 3KpaH, ObICTPO CMEHSSA
OJIUH JPYTUM, CHUMKH, TIpeIHa3HAYEeHHbIE IS IPABOTO U JIEBOTO IJ1a3a; TO, YTO YEJIOBEK ABYMS Illa3aMu
paccMaTpuBaeT OJHOBPEMEHHO, OJHOIJIA3bIi OyJeT BUICTH 3/1€Ch IMOCIIEI0BATENbHO, B OBICTPOI CMEHe.
Ho pesynbraT moneyurcs OOUH U TOT XKe, IOTOMY YTO BeCbMa OBICTPO CMEHSIOLINECS 3pUTEIbHbBIC BIle-
YaTJICHHUs TaK XKe CIMBAIOTCA B OJUH 00pa3, Kak U OJHOBpeMeHHbIE [Bo3MOXHO, 4yTO 3aMevyaeMasi HHOT 1A
yIUBUTENbHAS pelbeHOCTh KMHEMATOIpaUUYeCKUX KapTHH OOBSICHSAETCS, MOMHUMO YKa3aHHBIX paHee
NPUYHH, €Ille 0TYACTU U TeM 3(P(PEeKTOM, O KOTOPOM ceifuac rOBOPUTCS: €CIH ammnapar, IpOU3BOIUBIINN
ChEMKY, MEPHO TMOKAYMBAJICS NPU 3TOM (KaK 4acTo ObIBAET BCIEACTBHE pabOTHl MEXaHU3Ma, JABHIKYILETO
JICHTY), TO CHUMKHU IOJy4aJIUCh HETOXKJIECTBEHHBIE; MPU OBICTPON e CMEHE ITUX CHUMKOB Ha JKpaHe
OHHM CJIMBAIOTCS B TAllleM CO3HAHUU B penbedHbIil 00pa3.].

Ho ecnu Tak, TO 4enoOBEKYy C 08yms Tia3aMy BO3MOXKHO OJJHOBPEMEHHO BHJETh: OJHHUM IJIa30M —
JBe OBICTPO cMeHsromuecs Gororpadguu, a APYyruM — eie oAHy GoTorpaduio, CHIATYIO C TPETheil TOUKH
3pEHHUSL.

WHbIMU €I0BaMH, C OJTHOTO MpeIMeTa JIENal0TCs TPU CHUMKA, OTBEUAIOIINE TPEM Pa3IMYHbIM TOY-
KaM, Kak Obl TpeM IJ1azaM. 3aTeM JBa U3 3TUX CHUMKOB 3aCTaBJIAIOT, OBICTPO UEpeaysCh, IEHCTBOBATH HA
OJIMH TJ1a3 HaOMIoaTeNs; MpU ObICTPOM HX YepelOBaHMM BIIEYATICHHUS CIMBAIOTCS B OJUH CJIOXKHBIH
penveghnvui 00pa3. K atomy 06pa3y npucoeauHseTcs enie TpeThe BleYaTieHne — OT JAPYroro riasa, Ko-
TOPBIA CMOTPUT HA TPETUN CHUMOK.

[Tpu TakuX yCIOBUSAX MBI XOTS U CMOTPUM TOJIBKO JBYMS IJIa3aMM, HO BIIEYATIEHUE MOJIY4aeM CO-
BEPILIECHHO TaKOe )K€, KaK ecii Obl CMOTpeNu TpeMs Ti1a3amu. PeabeHOCTh MpHU 3TOM JOCTUTaeT BhICIIEH
CTETEHH.

Yt0 TaKoe 0Jeck?

Crepeodororpadusi, BocpousBeeHHas y Hac Ha puc. 133, n3o0pakaeT MHOTOTPaHHUKU: OJIUH —
YepHBIM 10 OesIoMy, Ipyroi — OenbIiM 1o yepHOMY. UTO MBI yBUJETHU Obl, €cu Obl B3IJIAHYIM HA 3TH PU-
CyHKHM B ctepeockon? Tpyano npenyraaate. [locnymaewm I'enpmromsia:

“Koraa Ha 0JTHOW CTEPEOCKONINYECKON KapTHHKE Kakas-HUOY/b IUIOCKOCTh H300paxeHa 0enoil, Ha
JpYroil — 4epHOM, TO B COEIMHEHHOM M300pa’keHUH OHAa KayKeTcsl ONecTsIe, gaxe Korjaa Ui pUCyHKa
B3s5ITa COBEPILICHHO MaToBasi Oymara. CTepeoCKONMMUYECKHE YEepPTEX U MOJeNel KpUCTAJUIOB (TaK BBIMOJ-
HEHHbIC) TPOM3BOJAT BIEUATIEHUE, Kak OyITO MOJeNb KPUCTAJUIOB cliesaHa u3 Ojectsiiero rpadura.
Eme myurie BeIXOAUT, Oarogapst 3ToMy NpueMy, Ha CTEPEOCKONNYECKUX GoTorpadusax 01eck BOJbI, JIH-
CTBHEB U T.I.”.

Puc. 133. Crepeockonmueckuii 6ieck. CauBasich IpH pacCMaTPUBAHUU B CTEPEOCKOIL, TH PUCYHKH
Jal0T U300paskeHue OJIECTSIEro KpucTaia Ha YyepHoM (oHe.

B crapoii, HO ganeko emie He ycTapeBIlel KHUTe Hallero Beaukoro ¢gusuosiora Ceyenoa “@usmno-
JorHst OpraHoB 4yBcTB. 3peHue” (1867 r.) HaxoauM MpeKpacHoe 0OBICHEHHE ITOTO sIBIeHUS. BOT 0HO:

“B onpITax UCKYCCTBEHHOI'O CTEPEOCKONMYECKOIO CIUSHUS PA3INYHO OCBEUICHHBIX WM PA3IMYHO
OKpAIIIEHHBIX TOBEPXHOCTEH MOBTOPSIOTCS ICHCTBUTENbHBIC YCIOBHUS BUJCHHUS OnecTaumx Ten. Yem ot-
JUYaeTCsl B CaMOM JIeJie MaToBasi IOBEPXHOCTh OT Onectsmieit (monupoBanHoit)? [lepBas oTpakaer cBeT
paccessHHO BO BCE CTOPOHBI, IOATOMY Ka)KeTCsl I1a3y BCErJa OJMHAKOBO OCBELICHHOM, ¢ Kakoil Obl cTO-
POHBI OH HU CMOTpEJI Ha HEE; IIOJIMPOBAHHAS XKE IIOBEPXHOCTh OTPAXKAET CBET JIMILb B ONPEIEICHHOM Ha-
IIPABJICHUH; I03TOMY BO3MOJKHBI Ia)KE€ TaKUE CIIydau, KOI/la OJMH Ija3 4eJIOBEKa, CMOTPSALIETO Ha TAKYIO
IIOBEPXHOCTD, MOIY4YaeT OT HEE MHOTO OTPAaKEHHBIX JIy4eH, a Ipyroil NOYTH HUCKOJBKO (3TH yCIOBUS U
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COOTBETCTBYIOT UMEHHO CIy4ar0 CTEPEOCKOIMMYECKOTO CIUSHUS OENoi MOBEPXHOCTH C YEPHOM); CIydan
e HEPaBHOTO pacIpe/eeHus] OTPAKEHHOTO CBETa MEXKy Ii1a3aMu HaOmoaarens (T, €. ciaydau, KOTa B
OJIMH TJa3 monaaaet OoJjblle, YeM B IPYroil) MpU paccCMaTPUBAHUU OJECTSIIUX MOJUPOBAHHBIX TTOBEPX-
HOCTEM, OUYEBUIHO, HEM30CIKHEL.

Yurarenb BUTUT, TAKUM 00pa3oM, 4TO CTEPEOCKOIMMUYECKUN OJ€CK MPEACTaBIISIET 10Ka3aTeIbCTBO B
MOJIb3Y MBICIH, YTO OIBIT UTPAET MEPBEHCTBYIONIYIO POJIb B aKT€ TEJIECHOTO ciusiHusi oOpa3oB. boprba
MoJIel 3peHMs] TOTYAC YCTYMaeT MECTO MPOYHOMY IMPEACTABICHHIO, KaK TOJLKO 3PUTEILHOMY ammapary,
BOCITUTAHHOMY OITIBITOM, Ja€TCS BO3MOXKHOCTh OTHECTH PA3IMYHUs UX K KaKOMY-HHOYIb 3HAKOMOMY CITy-
Jar0 JEUCTBUTEILHOIO BUIECHUS .

Wtak, mpudrHa TOTO, YTO MBI BUAUM Ojeck (TIO KpallHel Mepe OJlHa U3 MPUYHH), COCTOUT B HEOIU-
HAKOBOU SPKOCTH M300paKeHHIA, TOTydaeMbIX MPaBbIM U JIEBBIM Tla3oM. be3 cTepeockora 3Ta mpuynHa
€/1Ba JI1 MOTJIa Obl HAM OTKPBITHCS.

3penue npu ObICTPOM ABHKEHUHU

PanbIiie MbI TOBOPWIIH, YTO Pa3IUYHbIE U300pAKEHHS OJTHOTO M TOTO K€ MpeIMeTa, CINBAsICh B Ha-
[IeM IJ1a3y Ipu OBICTPOM YEPEOBAHHH, CO3IAI0T 3PUTEIHHOE BIIEYATIICHUE PElbe(hHOCTH.

Bo3snukaeT Bompoc: OyneT i 3T0 TOJIBKO TOTJa, KOTa MOBUKHBIE N300paKeHUsI BOCTIPUHUMAIOT-
Csl HEMOIBYDKHBIM TTIA30M, WIIH TO K€ OyJeT HabIIoIaThCsl U B PAaBHOCUIIBHOM CITy4dae, KOT/1a HEeTIOIBU K-
HBIC U300paKEHUST BOCIIPUHUMAIOTCS OBICTPO MEePEMEMIAIOIIUMCS TTIa30M?

Oxka3pIBaeTCs, KaK U CIEI0BAJIO OKUIATh, YTO CTEPEOCKOMMYECKHA YPPEKT MOTydaeTcs U B TAKOM
ciydae. BeposiTHO, MHOTHUM YHTATENIsIM CIy4alioch 3aMeuaTh, YTO KHHEMaTorpauueckue KapTUHBI, CHS-
ThI€ C OBICTPO ABIDKYIIETOCS MOe3/1a, 0OHAPYKUBAIOT HEOOBIKHOBEHHYIO PeNbe(PHOCTh, HE YCTYMAIOIIYIO
TOH, Kakasi JOCTUTAeTCsl B CTEpeocKone. Mbl M HEMOCPEACTBEHHO MOKEM YOEIUThCS B ATOM MPU BHUMA-
TEJIPHOM OTHOIICHHH K T€M 3PUTENIbHBIM BIEYATICHUSIM, KOTOPbIe BOCIPHHIMAEM MpH OBICTPOU €37€ B
BaroHe WJIH B aBTOMOOWIE: JaHAmadThl, Tak HAOII0JaeMble, OTIHYAIOTCS CTEPEOCKONMUYHOCTHIO, OTUYET-
JUBBIM OTJEJICHUEM MEePEIHEro TuiaHa oT 3aaHero. OuryeHne 21younsl 3aMEeTHO BO3PACTaET, IPOCTHpPA-
eTcst Baajh Oousbiie Tex 450 M, KOTOpbIE SBISIOTCS MPEAEIOM CTEPEOCKOTHYECKOTO 3PSHHS IS HEMOd-
BIDKHOTO TJI1a3a.

He B 5TOM 1111 KpoeTcsl mpUUKHA MPHUATHOTO BIIEYATIIEHHUs, KOTOPOE MPOU3BOANT HA HAC TaHAIA(T,
paccMaTpuBaeMbIil U3 OKHa OBICTpO Muarierocst BaroHa? Jlamb yXoIuT Hazall, U Mbl OTYETIMBO pa3iinya-
€M OIPOMHOCTb PacCTUJIAIONICHCS KPYroM KapTUHBI MpUpoAsl. Korga Ha OBICTPO ABMXKYIIEMCS aBTOMO-
Ouse MbI Ipoe3KaeM depe3 Jiec, TO — MO TOH K€ MPUIKUHE — KaXKA0e JEPEeBO, BETKA, TUCTOK BOCIIPUHUMA-
IOTCSI HAMHU OTYETJIIMBO OTTPAHUYEHHBIMU B IPOCTPAHCTBE, 3aMETHO OTAEISACH APYTr OT JApyra, a He
CIMBAasICh B OJHO II€JI0€, KaK I HaOIogaTe s HEMO ABMKHOTO.

A mipu OBICTpO¥ €3/1e IO AOPOTe B TOPHOM CTpaHe BeCh penbed MOUYBBI BOCIIPUHUMAETCS HETIOCPE/I-
CTBEHHO TJIa30M, TOPBI U JOJIMHBI OLIYIIAOTCA € OCA3aTEIbHON INIACTUYHOCTBIO.

Bce 310 10CTYyNHO M OAHOTIIIA3bIM JIOIAM, ISl KOTOPBIX ONMKUCHIBAEMbIEC OLIYIIEHUS SBISIOTCS CO-
BEPIICHHO HOBBIMHU, HEU3BEIaHHBIMU. MBI YK€ OTMEUald, 4YTO IS peabe(HOTO BUIACHHS BOBCE HE HEOO-
XOJMMO, KaK OOBIYHO JYMAIOT, OJTHOBPEMEHHOE BOCIPHUSATHE Pa3HbIX KapTHH HEMPEMEHHO 08yMs Tiia3a-
MH; CTEPEOCKOIIMYECKOE 3PEHUE OCYLIECTBIISIETCA U OJHUM IJIa30M, €CIU pa3zHble KApPTUHBI CIMBAIOTCA
IIPU AOCTATOYHO OBICTPOH cMeHe [DTUM OOBICHIETCS 3aMeTHasl CTEPEOCKOMMYHOCTh KUHeMaTorpagpuye-
CKUX KapTHH, €CJIM OHU 3aCHSATHI C MO€3/]a, OTHOAOIIEro KPUBYIO, MPUYEM CHUMAEMbIe TPEAMETHI JiexKa-
JIU B HAaIpaBJICHUH paauyca KpuBoi. “JKenesHOTOpOKHBIN 3(deKT”, KOTOPBIA MBI 37IeCh UMEEM B BHIY,
XOPpOIIO U3BECTEH KMHOOIEpaTopam. |.

Her Huyero nerde, kak mpoBEpUTh CKA3aHHOE: I 3TOTO MOTPeOyeTcs MUIIh HEMHOTO BHUMAHHUS K
TOMY, YTO MBI BOCIIPUHUMAEM, CUJSA B BaroHe moe3/a uiu B aBtodyce. I1pu 3ToM BbI 3aMeTUTE, OBITH MO-
KET, U APYroe MmopasuTeabHoe BIeHNE, O KOTOPOM mnucai eie JloBe cTo et Hazaj (MOUCTHUHE, HOBO TO,
YTO XOPOMIO 3a0bITO!): MENbKAIoNIe MUMO OKHA ONU3KHE MPEIMEThl KaKYTCS ymeHbuteHHbimy. DakTt
3TOT OOBSACHSIETCS MPUUMHOM, UMEIOIIEeH Mallo 00IIero co CTEPEOCKOMUYECKHM 3pEHUEM, & UMEHHO TeM,
YTO, BUJS CTOJIb OBICTPO JABMXKYIIHECS MPEIMEThI, MBI OIIMOOYHO 3aKIII0UaeM 00 MX OJM30CTH; €CIU XKe
npeaMeT OnmmKe K HaM, — Kak Obl OECCO3HATEeNbHO pacCyXJIaeM MbI, — TO OH JIOJDKEH OBITh B HaType
MeJbue OOBIYHOTO, YTOOBI Ka3aThCsl TAKOW jK€ BENMYMHBI, KaK BCErJa. JDTO OOBSICHEHUE MPUHAIICKHUT
I'ensMronsmy.
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CKBO3b IBETHBIE 0UYKH

Ecnu BBl cTaHeTe CMOTpPETh 4epe3 KpacHOE CTEKJIO Ha HaJlHCh, CACTAHHYIO KPacHBIM 10 OeloMy,
TO YBHJIUTE POBHBIM KpacHbIl (oH, — U ToJIbKO. HUKakuX ClieZIOB HAAMMCH BBl HE 3aMETUTE, TaK Kak
KpacHble OYKBBI CIIMBAIOTCS C KPACHBIM ke oHOM. [/ uepe3 To ke CTeKJIO Ha HAAMKCh, CACTAHHYIO
2071y0bim TIO OETIOMY, BbI OTUETIMBO YBUANUTE uYepHble OYKBBI HA KpacHOM (oHe. [Touemy depHbIE — JIETKO
MOHATH: KPAaCHOE CTEKJIO HE MPOITYCKAET roJyObIX JIyueil (OTTOr0 OHO U KPAacHO, YTO MPOITYCKAET TOJIBKO
KpacHbIe Jy4H); CJIEeI0BaTEIbHO, HA MECTE TONyObIX OYKB BBI JIOJDKHBI YBHJIETh OTCYTCTBUE CBETa, T. €.
YEepHBIC JTUTEPHI.

Ha »ToM cBoiicTBE LIBETHBIX CTEKOJ OCHOBAHO JACWUCTBUE TaK HA3bIBAEMBIX aHA2IUGHO6 — KApPTHH,
Harne4YaTaHHBIX 0COOBIM 00pa3oM U narolmx TOoT ke 3dekT, 9to u crepeockonuueckue Gororpaduu. B
aHarnudax 06a U300paKeHUsI, COOTBETCTBYIOIIUE MIPABOMY H JIEBOMY TJIa3y, NEYATAIOTCA 00HO HA Op)-
20M, HO PA3HBLIMU KPACKAMU. 207YO0U U KPACHOU.

Umobwl ysudemsv emecmo 08YX Y8emMHbIX 0OHO YepHoe, HO pelbedhHoe uzoopadicerue, 00CMamoyHo
cMompems Ha HUX Yepe3 ysemuvie ouku. 1Ipaswiil 2naz yepes KpacHoe cmekao BUAUT TOIBKO 201y00l OT-
MeYaToK, T. €. UMEHHO TOT, KOTOPBI OTBEYAET MpaBOMY TJa3zy (MIpHUYEeM OH NPEJCTABISECTCS Ta3y He
LIBETHBIM, a YepHbIM). JIeBBIi T71a3 uepe3 2o.1yboe cmekaio BUIUT TOJBKO COOTBETCTBYIOLIMM eMy Kpac-
HBIM oTnedaTok. Kaxapiit r1a3 BUUT JIMIIH OJJHO U300paKEHUE — UMEHHO TO, KOTOPOE €My COOTBETCTBY-
eT. MBI MeeM 371eCh T€ K€ YCJIOBHUSA, YTO U B CTEPEOCKOIIE, U CIEI0BATENBHO, Pe3yabTaT JOJKEH ObITh
TOT e: MMOJy4aeTcsl BIeyaTiieHue penbeda.

“Yyneca Teneit”

Ha paccmoTpeHHOM celiyac IpUHIIKAIIE OCHOBaH M 3PQEKT TeX “dyjec TeHeH’, KOTOpble MOKa3bIBa-
JIMCh UHOT/Ia B KUHO.

“Uyneca TeHEH” COCTOAT B TOM, YTO OTOpachiBacMble Ha SKpaH TE€HU IBUXKYIIUXCS (QUTYp Mpea-
CTaBJISIIOTCS 3pUTENSAM (BOOPYKEHHBIM JIBYXIIBETHBIMU OYKaMH) B BHJIE TEJIECHBIX 00OPa30B, BBITYKJIO BbI-
CTYMAIOUIUX BIlepenu 3KpaHa. Wmo3usi mocTuraercs 37ech HCIOIb30BaHUEM d(dekra ABYXIIBETHOM
crepeockonuu. [IpenMer, TeHb KOTOPOTO KeNaTelbHO MOKa3aTh, IOMEIIAETCA MEXK/y SKPaHOM U JBYMS
MOCTaBJICHHBIMH PSJIOM UCTOUYHUKAMU CBETa — KPACHBIM U 3eJieHbIM. Ha skpaHe moiydaroTcs 1Be OKpa-
HIEHHBbIE TEHU — KPACHAsl U 3€JIeHasl, YaCThI0 MOKPBIBAIOUIUE APYT APYra. 3pUTEIN CMOTPAT HA 3TH TEHU
HE HEIMOCPEICTBEHHO, a CKBO3b OUKH C INIOCKMMU CTEKJIIAMH — KPACHBIM U 3€JICHBIM.

Ceiiyac O6bU10 00BSCHEHO, UTO MPU TAKUX YCIOBHIX MOPOKIAETCS WILTIO3HSI TEIECHOT0 00pasa, BbI-
CTYMAIOMIETO BIIEPEIU 3KPAaHHOM MIockocTH. Wiito3un, qocTuraeMele “‘uyiecamMu TEHE, ype3BbIYailHO
3a0aBHBI: TIOPOW KAXKETCS, YTO OPOIICHHBIA MPEAMET JIETUT MPSIMO B 3pUTEINS; KaKOH-HUOYIb UCTIONUH-
CKUH MayK IIaraeTt 1Mo BO3IyXy B MyOJHUKY, 3aCTaBJIssl €€ HEBOJIbHO BCKPUKUBATH U OTBOPAYMBATHCS. All-
naparypa 37ech KpaliHe pocTa; oHa noHsaTHa u3 puc. 134, rae 31 u Kp o3Hauaror 3eneHyro u KpacHyro
nammbl (cneBa); P u Q — mpeaMeTsl, mMOMEIIeHHbIE MEX/Ty JJaMITaMH M SKPaHOM; P M  CO 3HAYKaMu 31 U
Kp — okpaiieHHble TeHH 3THX npeaMeToB Ha skpaHe; P1 u Q1 — mecTa, B KOTOPBIX BUIUT 3TH MPEAMETHI
3pUTENb, CMOTPSIINN Yepe3 OKpallleHHbIe TIeHKU — 3eenyto (31) u kpacuyto (Kp). Korga 6yradopckuit
“mayk’ 3a akpaHoM nepeHocutcs u3 Q B P, 3putento kaxercs, uto o nepederaet uz Q1 B P1.
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Puc. 134. Cexper “uynec Tenei”.

Boo0e, mpubimxenne npeaMera 3a 3KpaHoM K UCTOYHMKY CBETa, 0OYCIIOBIHMBAs YBEJIIMUCHUE Te-
HU Ha DKpaHe, CO37aeT WUIIO3UIO HAJBUTaHM MpeaMeTa OT dKpaHa Ha 3putens. Bee, uTo 3purensaM ka-
JKETCA JIETALIUM Ha HUX C 9KpaHa, IBUXKETCS Ha caMOM JieJie B 0OpaTHOM HaIlpaBlIEHUU — OT SKpaHa Hazaj
K UCTOYHHUKY CBETa.
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HeoxxuganHble npeBpameHusi OKPacKH

3/1ech YMECTHO paccKa3aTb O CEpHM OIBITOB, OYEHb HpaBHUBLIMXCA nocetutensiM “TlaBunbona 3a-
HuMatenbHoi Haykn~ B Jlenmnrpanckom LITKO na Kuposckux octpoBax. OJuH U3 yroJIKOB IOMEIIEHHUS
oOcTaBlieH, Kak rocTHHas. Bbl BuauTe MeOenb B TEMHO-OPAHKEBBIX YEXJIAX; CTOJ, HOKPBITHINA 3€JICHOMN
CKaTepThIO; HA HEM — rpa(UH C KIIOKBEHHBIM MOPCOM U LIBETHI; MOJIKA YCTaBJIeHA KHUTAMHU C IBETHBIMHU
HAAMUCAMH Ha KopemkaxX. CHadana Bce 3TO MOKa3bIBACTCS MPH OOBIYHOM OE€JIOM 3JIEKTPUYECKOM OCBe-
IIEHUH. 3aTeM — MIOBOPOTOM BBIKJIIOUATENsl — OEJI0€ OCBEILEHHE 3aMEHSETCSI KPACHBIM. DTO MOPOXKIAET B
TOCTHHON HEOXUJIAaHHYIO MepeMeHy: MeOelb CTAaHOBHMTCS PO30BOI, 3€JeHas CKaTepTh NpeBpalaercs B
TEMHO-JIWIOBYIO; MOPC AenaeTcsi OeclBETHBIM, KaK BOJIA; IIBETHl MEHSIOT OKPACKy U Ka)KyTCs COBEpIICH-
HO JPYTUMH; YacTh HAAMUCEH Ha KHIDKHBIX KOpelIKax 0ecciieTHO Ucue3aerT. ..

[Tpr HOBOM MOBOPOTE BBIKIIOYATENSI YIOJOK 3aJMBACTCS 3€JIEHBIM CBETOM — M OOJHMK TOCTHHOM
OIISITh HEY3HABAaEMO U3MEHSETCSL.

Bce 31tu 3anumarenbHbie MeTaMOP(O3bl XOPOIIO HIUTIOCTPUPYIOT HBIOTOHOBO YueHHE 00 OKpacke
Ten. CyIIHOCTb yU€HHUS B TOM, YTO ITIOBEPXHOCTD TEJIa UMEET BCEI/la LIBET HE TEX JIyuel, KOTOpPBIE OHA M10-
TJIOIIAET, a TeX, KOTOPbIE OHAa PACCEHBAET, T. €. OTOpachIBaeT B Ii1a3 HaOMoAaTeNss. 3HAMEHUTBIM COOTe-
yecTBeHHUK HbroToHa, aHrmiickuii ¢pusuk TuHaame, GOopMyIupyeT 3TO MOJO0KEHHUE TaK:

“Kora MbI OCBeIlIaeM IpeMEThI OeJIbIM CBETOM, TO KPACHBIH IBET 00pa3yeTcs OT MOTJIOLUICHUS 3€-
JICHBIX JIy4eH, a 3eJICHbIN — OT MOTJIOIIEHHUS KPACHBIX, MEXK/y TEM KaK OCTaJIbHbIC IIBETa B 000UX CIydasx
NPOSIBISIIOTCS. 3HAUUT, TeJla TPUOOPETAIOT CBOI I[BET OTPHUIATEIBHBIM CIIOCOOOM: OKpacKa — CIIeACTBUE
HE MPUOABICHNS, a UCKITIOUEHUS .

3eneHas cKaTepTh, CIeI0BATEIbHO, OTTOTO 3€JIEHOTO I[BETA MpPU OEJIOM OCBELICHHH, YTO OHA CIO-
coOHa paccerBaTh MPEUMYILIECTBEHHO JIyYM 3€JeHbIE M MPUMBIKAIOIIME K HUM B CHEKTpe; MPOUne JydH
OHa pacceMBaeT B HE3HAUUTENLHOM KOJIWYECTBE, OOJIBIIYIO e X YacTh noriomaeT. Eciau HampaBuTh Ha
TaKyl0 CKaTepTh CMECh KpPAacCHBIX JIyded ¢ (PMOJETOBBIMM, TO CKaTepTh OyneT pacceuBaTh MOYTH OJHU
TOJIBKO (proJIeTOBBIE, MOTJIoNIast OOBIIYI0 YaCTh KpacHbIX. ['71a3 MOIy4uT BrieyaTieHUe TEMHO-JIHIOBOM
OKpAacKH.

[TpumepHa TakoBa ke MPUYMHA U BCEX MPOYMX LIBETOBBIX MeTaMOp(}o3 B yroske rocTHHOM. 3ara-
JOYHBIM IPEJCTABISAETCA JIMIIb OOECIBEYMBAHUE MOpPCA: MOYEMY KpacHas XHJAKOCTh MPU KPACHOM JKe
OCBEIIEHUH KaxkeTcs OecuBeTHON? Pasrajnka B ToM, 4TO rpaduH ¢ MOPCOM CTOUT Ha Oernoii canderke, pa-
30CTJIAHHOM Ha 3enieHol ckarepTu. Ecinu cHATh rpaduH ¢ canderku, cpasy 0OHapyKHUBaeTCsl, 4TO B Kpac-
HBIX JIy4ax >KHAKOCTh B rpaduHe He OeclBeTHas, a KpacHas. becliBeTHON KakeTcsi OHa TOJBKO PSIIOM C
can(eTKoM, KOTopas B KpaCHOM OCBEILLICHUM JIENIAETCsl KPACHOM, HO KOTOPYIO MBI MO NMPHUBBIYKE U 110 KOH-
TPacTy C TEMHOW IIBETHON CKAaTE€PThIO npooosdcaem cuumams Oenoll. A Tak KaK LBET >KUJKOCTU B Ipa-
(duHe 0AMHAKOB C [IBETOM MHHMMO 0eoil candeTku, TO Mbl HEBOJIBHO MPUIHCHIBAEM U MOPCY O€JIbIii 11BET;
OH CTAaHOBUTCS B HAIlIUX TJ1a3aX yXKe He MOPCOM, a OeclBETHON BOJIOM.

OnbIThl, TOJOOHBIE ONMMCAHHBIM, MOKHO NPOJENaTh W B YIPOILEHHOH OOCTaHOBKE: JIOCTATOYHO,
pa3noObIB LIBETHBIE CTEKIIA, pacCMaTpUBaTh CKBO3b HUX OKpyxxatouue, npeametsl. (ITonoOHbIe 3¢ dexTs
OTHCaHbI B MOeH KHHTe “3HaeTe U Bl HU3nKy?”.)

BbicoTa KHUTH

Hpe)lJ'IO)KI/ITC TOCTIO yKa3aTh IaJibIEM Ha CTCHE, KaKOM BBICOTHI JIOCTHUTHET KHUT'A, KOTOPYHO OH
ACPIKUT B pYKaAX, CCJIIM ITIOMCCTUTH €€ CTOMMS Ha oJy. KOI‘,Z[a OH CACIacT 3TO, MOCTAaBbTC B CaMOM JI€CJIC
KHUTY Ha IMOJI: OKaKCTCA, YTO BbBICOTA €€ UyTh HC BABOC HUKC YKaBaHHOﬁ!

Oco0eHHO XO0powmo yaacTes OIIbIT, €CIN CHpOH.IGHHLIﬁ caM He Harubaercs I YKa3aHUSA BBICOTHI, 4
JIMIIb Ha CIIOBaX OOBSICHSET BaM, B KaKOM MECTC CTCHBI HAAO CACIIATb IIOMCTKY. PaSYMeeTC}I, OIIBIT MOX-
HO MpOACIIbIBATHL HC TOJIBKO C KHHFOﬁ, HO U C HaMHOﬁ, LUIAION U APYruMHU npeaMeTaMu, KOTOPBIC MbI
OOBIYHO IMPHUBBIKJIM BUJCTH 03 YPOBHS HAIIMX I'JIa3.

HpI/I‘lI/IHa OIINOKH KpOCTCA B TOM, YTO BCC MPCAMECTBI COKpALIAOTCAd, KOIJlda Mbl CMOTPUM BJOJIb
HUX.

Pa3mepsl 0amieHHBIX 4aCOB
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Puc. 135. Pa3meps! OamenHsix yacoB BectmMuHcTepckoro abbarcTaa.

Ty ommOKy, KOTOpPYIO caenal Ball rOCTh MPU OLIEHKE BBHICOTHI KHUTH, MBI JIeJIaeéM ITOCTOSTHHO U NIPU
OTIpeIeICHUH BEJTMUMHBI TIPEJIMETOB, MMOMEIICHHBIX 0YeHb BBICOKO. OCOOCHHO XapakTepHa OIMOKa, KO-
TOPYIO MBI COBEpIIIaEM TPU OIpPECICHIUH pa3MepoB OallleHHBIX 4acoB. MBI 3HaeM, KOHEYHO, YTO TaKue
Yachl OYCHb BEJIMKHU, — U BCE XK€ MPEACTaBJICHUE Hallle 00 MX BEJIMYMHE 3HAYUTEIBHO yCTYMAeT ACUCTBU-
tenbHOCTU. [lpunaraemsriii puc.135 nzobpaxaer mudepOnar 3HaMeHUTHIX YacoB BectmuHcTepckoro ad-
6arctBa B JIoHZ0OHE, IEPEHECEHHBI HA MOCTOBYIO YJIHIIBI.

Jlronn kaxytcst OyKalIkaMH B CPaBHEHUM C HUM. V, B3IJIIHYB Ha PHCYIOIIYIOCS BIAU YacOBYIO
OalIHIO, BBl OTKA3bIBAETECh BEPUTH, YTO BUAHECIOUIMECS HA OalllHe OTBEPCTHS PaBHBI 3TUM YacaM IO pas3-
Mepam.

beJioe u yepHoe

Bsrasaure uzoanu Ha puc. 136 ¥ CKaxuTe: CKOJIBKO YEPHBIX KPYXKKOB MOIJIO ObI IIOMECTUTHCS B
CBOOOJTHOM MPOMEXKYTKE MEKIY HHKHUM KPY>KKOM M OJTHUM U3 BEPXHUX KPYKKOB — YETHIPE UJIH IATh?
Ckopee Bcero Bbl OTBETHUTE, YTO YETHIPE KPY:KKa YMECTATCS CBOOOTHO, HO JUIS MATOTO, OXKalyl, MecTa
yke HeyoctaHeT. Korja ske BaM CKaXKyT, YTO B IIPOMEXYTKE ITOMEIIAETCsl POBHO TPH KpYyXKa, He Oosee, —
BbI HE nIoBepuTe. Bo3bMuTe jxe OyMa)kKy WM LUPKYIb U yOeIUTEeCh, YTO BBl HEIIPABHI.

Puc. 136. [lycToii mpoMeXyTOK MEXIY HHKHUM KPYXKKOM U KXKIBbIM U3 BEPXHHUX KaKeTcsl 0OJb-
111€, HEXENHU PAaCCTOSTHUE MEXKIY HAPYKHBIMHU KpasMH BEPXHHX KPYXKKOB. B NEHCTBUTENBHOCTH ke pac-
CTOSIHMSI PaBHBI.

Ota cTpaHHas WIIIO3Ms, B CUIy KOTOPOH YEpHBIE YYaCTKM Ka)XyTCsl HalleMy Ij1a3y MEHbIIIE, HEKe-
7 Oelible TaKOM YK€ BEJIMYMHBI, HOCUT Ha3BaHHe “uppaguanun’. OHa 3aBUCUT OT HECOBEPILIEHCTBA HAIIIe-
ro IJia3a, KOTOPbI Kak ONTUYECKUN ammapar He BIIOJHE OTBEYAET CTPOrUM TpeOoBaHHsIM onTUKH. Ero
IIPEJTOMIISIIOIIAE CPEbl HE AAIOT HA CETYATKE TEX PE3KUX KOHTYpPOB, KOTOPHIE MOJIYYarOTCsl HA MaTOBOM
CTEKJIC XOpOLIO HAacTaBJIEHHOro (oTorpaduyeckoro ammapara: BCIEACTBUE TaK Ha3blBaEMOU cgepuue-
cKoll abeppayuu Kbl CBETIBIH KOHTYP OKPY)KaeTcsl CBETIION KaiiMOl, KOTOpasi yBeJIMUUBALT €ro pas-
MeEphI Ha ceTyaToil 000104Ke I1a3a. B uTore cBeTible y4acTKU BCerja KaKyrcsi HaM OOJIbIle, 4YeM paBHbIC
UM YEpHBIE.

B cBoem “Yuenunu o nperax” Benukuil most ['€re, KOTOpBINA ObLI 30pKUM HaOJIIOJaTENEM MPUPOIBI
(XOTs M HE Bcerja J0CTaTOYHO OCMOTPUTENIbHBIM (PU3UKOM-TEOPETUKOM ), TUIIET 00 3TOM SIBJICHUU TaK:

“TeMHBIN NMpeAMET KaXXETCsl MEHBIIE CBETJIOTO TOM e BeIn4yMHbl. Eciau paccmarpuBaTh 0JHOBpE-
MEHHO Oelblii Kpyr Ha 4YepHOM ()OHE M YEpHBIH KpYyr TOTro e AuameTpa Ha Oenom (oHe, TO mocieaHui
HaM MOKa)KeTCsl MpUMepHO Ha 1/5 menbiie nepBoro. Ecnu yepHBIN Kpyr clenaTh COOTBETCTBEHHO 00JIb-
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11e, OHU MOKAXYTCsl paBHBIMU. Mosogoi cepn JIyHbl KaKkeTcs MpUHAIISKALTUM KPYry OOJBILIEro aua-
METpa, YeM OCTajlbHasi TeMHas yacTh JIyHbI, KOTOpast MHOrJa ObIBaeT MPU 3TOM paznuyuma (“‘neneabHbIN
ceer” Jlynsl. — 4. I1.). B TeMHOM mnaThe JIOJIM KaXyTCsl TOHBIIE, YeM B CBETIOM. VICTOYHUKH CBeTa,
BHUJIHBIC U3-3a Kpas, IPOU3BOAAT B HEM Ka)KyIIUICS BbIpe3. JIMHElNKa, U3-3a KOTOPOH MOSABIISCTCS IIaMs
CBeuH, NpeACTaBIsIeTCs ¢ 3apyOKoii B 3ToM MecTe. Bocxosinee 1 3aXos111ee COHIIE JIEIaeT CIOBHO BbI-
€MKY B TOPU30HTE”.

B sTux HaOmroseHusiX BCe BEPHO, KPOME YTBEPXKACHUS, OyATO OeNblii KpyXKOK Kaxercs Ooublie
PaBHOTO YEPHOTO BCEr/la Ha OJHY M Ty e 1oiito. IIpubaBka 3aBHCUT OT PAaCCTOSHUS, C KAKOTO KPY>KKU
paccmarpuBarorcs. Celiuac cTaHET IOHATHO, IOYEMY 3TO TaK.

OtoaBunbTe puc. 136 oT rnasz nojanblie, — WLIIO3US CTAHET €Il CHIbHEe, elle Mopa3uTebHee.
OOBsicHsIETCS 3TO TeM, YTO HIMPUHA J0OABOYHOM KaliMBbl BCETJa OCTACTCs OJMHAKOBOM; €CIIM MOATOMY B
OJM3KOM pacCTOSIHMM OHAa YBEJIIMYHMBAJa IIUPUHY CBETJIOTO ydacTka Bcero Ha 10%, To Ha manmekoM pac-
CTOSIHUM, KOT'JIa CaMO M300pakeHHe YMEHbBIIUTCS, Ta ke Jo0aBka Oyaer coctaBisaTh yxe He 10%, a, cka-
xeM, 30% umm naxe 50% ero mUpUHBL. YKa3aHHOW OCOOCHHOCTBIO HAIIETO ria3a OOBIYHO OOBSICHSIOT
TaKXe CTpaHHOe CBOWCTBO puc. 137. PaccmarpuBas ero BOJIM3M, Bbl BUIUTE MHOXKECTBO OE€JBIX KPY)KKOB
Ha yepHOM nouie. Ho 0ToBMHBTE KHUT'Y IOJJNIbIIIE U B3IJITHUTE Ha PUCYHOK C pacCTOSHMA 2 — 3 11aros, a
€CII y BaC OY€Hb XOpOolIee 3peHUe, TO C PacCTOSHUS maroB 6 — §; ¢purypa 3aMeTHO U3MEHUT CBOM BUJI:
BbI YBUJIUTE B HEH BMECTO KPYXKKOB O€lble ECTUYTOJbHUKH, HaoA00He MYESTUHBIX STYeeK.

Puc. 138. UepHble KpyKKH Ka)KyTCs U3/1aJIM [LIECTUYTOJbHUKAMU.

MeHs HE BIOJHE YIOBIETBOPSET OOBSICHEHUE ATOM WIUTIO3UHM Uppagranuei, ¢ TeX mop Kak s 3aMe-
THUIL, UTO YepHble KPYKKH Ha 0estoM (poHe Takke KaxXyTcs U3Jalu MIeCTUYroabHbIMU (puc. 138), xots up-
panuanus 37ech HE YBEIWYHMBACT, a cokpawaem Kpyxku. Hamo ckazaTh, 4To BOOOIIE CYyIIECTBYIOIINE
OOBSICHEHUS 3pUTENbHBIX WIUTIO3MI HENb3s CYMTATh OKOHYATEIbHBIMH; OOJBIIMHCTBO )K€ MIUTIO3UNA U BO-
Bce He umeer eie o0bsicHeHus [[loapoGHee 00 3TOM cM. MOIO KHMXKEUKY “OOMaHbl 3peHHs” — aabooM
ONTHUYECKUX WILTIO3HI. |.

Kakas OykBa 4yepHee?

Puc. 139 naet BO3MOXKHOCTb IT03HAKOMUTBCS C IPYTUM HECOBEPIIEHCTBOM HALIETO IJla3a — acmue-
mamusmom. Ecnu B3rIsiHETE HA HETO OJHUM TJIa30M, TO M3 YeThIpeX OYKB ATOM HaJIIUCH HE BCE, BEPOAT-
HO, TIOKQXYTCsSI BaM OJIMHAKOBO YEPHBIMH. 3aMeThTe, Kakasi OyKBa BCEro 4epHee, U MOBEPHUTE PUCYHOK
6okom. Ilponsoiiner HeoXXKHIaHHASA TIepeMeHa: caMasi uepHasi OyKBa CTaHEeT Cepoil W uepHee MPOoYHX Io-

KaKETCS TENEPh YXKe Apyras OyKsa. \\\
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Puc. 139. CmoTpute Ha 3Ty HaaANuCh OAHUM rina3oM. OxHa u3 OyKB MpeacTaBUTCSA BaM Oosiee dyep-
HOI, HEXKEIIN OCTaJIbHEIE.

Ha camom ke nene Bce ueTbipe OYKBBI OJJMHAKOBO YEPHBI, OHU TOJBKO 3aLITPUXOBAHBI B Pa3iny-
HBIX HampaBieHUsX. Ecnu Obl 17123 ObUT Tak jke 0e3yNnpeyHo YCTPOEeH, KaK J0POrue CTEKISHHbIE 00BEKTH-
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BbI, TO HAlpaBJICHUE IITPUXOB HE OTPaKaJoch Obl Ha uepHoTe OykB. HO ria3 Hamr mo pa3nu4HbIM Ha-
IIPaBJICHUSIM HE BIIOJIHE OJMHAKOBO MPEJOMIISET JIyUH, a IOTOMY MBI HE MOXEM Cpa3y BUIECTh OJMHAKOBO
OTYETIIMBO U BEPTUKAJIbHBIC, © TOPU30HTAIBHBIE, U KOCHIE JIMHUU.

Penxko y xoro riasa coBepLUICHHO CBOOOTHBI OT 3TOr0 HEJOCTATKA, & Y HEKOTOPBIX JIF0/IeH acTUrmMa-
THU3M JOCTUTaeT TAaKOM CUJIIBHOW CTEIEHM, YTO 3aMETHO MEIIACT 3PCHUI0, IIOHMXKAs €ro ocTpoTy. Takum
JUIAM PUXOAUTCS, YTOOBI SICHO BUIETh, YIIOTPEOIATH ClICUATIBHBIC OUKH.

VY rnasa ecth U Apyrue OpraHuyuecKue HEJOCTATKU, KOTOPBIX MPU M3TOTOBJIEHUH ONTUYECKUX HPHU-
00poB MacTepa yMmMeroT u3berarb. 3HaMEHHUTHIN ['enbMroJibll BBIPA3HIICS IO MOBOJY 3THX HEJOCTaTKOB
tak: “Ecnu Obl KakoH-HUOYAb ONTHK B3AyMall MPOJaTh MHE MHCTPYMEHT, O0JIaaloIiil TAKUMHU HEJI0C-
TaTKaMHM, 51 cuen Obl ceOsi BIpaBe caMbIM PE3KUM 00pa3oM BBIPa3UThCS O HEOPEKHOCTHU €ro paboTsl U
BO3BPATUTh EMY €ro Ipudop ¢ mporecTom”.

Ho u kpomMe 3THX WIIIIO3UNA, KOTOpbIE 00YCIOBICHBI W3BECTHBIMU HEJIOCTATKAMU CTPOCHHMS, IJIa3
HAIll IOJAAETCS TaKXKe LEeJIOMY psily 0OMaHOB, UMEIOIIUX COBEPIICHHO MHBIE IIPUYMHBI.

/KuBble NopTpeTsl

Puc. 140. 3aragounslii mopTper.

BceMm, BepoATHO, IPUXOANIOCH BUAETHh NOPTPETHI, KOTOPBIE HE TOJBKO CMOTPST MPSIMO Ha Hac, HO
JaXke CIEIST 3a HaMU Tla3aMu, oOpalias uX B TY CTOPOHY, KyJa Mbl IEPEX0IUM. IJTa JII0OOOTBITHAS 0CO-
OEHHOCTh TaKMX MMOPTPETOB M3/IaBHA MMOJIMEUYEHA U BCErja Ka3ajach MHOTHM 3araJ04HOi; HEPBHBIX JIIO-
7ei OHa MOJIOXKHUTENbHO myraeT. Y 'oromns B “IlopTpeTe” mpekpacHO onucaH Mo J0OHBIN CITydaid:

“I'ma3a BOEpuWINCh B HETO M, Ka3aJ0Ch, HE XOTEIU HU HA YTO APYroe€ INISIETh, KaK TOJBKO Ha He-
ro... IlopTper rasaur MUMO BCETo, YTO HU €CTh BOKPYT, IPSAMO B HEro, — IJISIAUT MPOCTO K HEMY BO-
BHYTpb...”

Hemano cyeBepHBIX JieT€HJ CBSI3aHO C 3TOH TAaMHCTBEHHOW OCOOCHHOCTBIO TJIa3 Ha IMOPTpETax
(BcmomuuTe TOT ke “IlopTper”), a MeXKIy TEM pasrajka €€ CBOJUTCS K MPOCTOMY OOMaHy 3pCHHUSL.

Bce 00bsicHsIeTCs T€M, YTO 3padyoK Ha ITHX HOPTpETax MOMEILIEH B cepedune 2naza. IMEHHO Taku-
MU MbI BUIMM IJ1a3a Y€JI0BEKA, KOTOPbI CMOTPUT MPSAMO Ha HAc; KOTJa )K€ OH CMOTPUT B CTOPOHY, MUMO
HAC, TO 3padyoK U BCA pagyXHas 000J0YKa KaXyTcs HaM HaXOJSMIIMMHUCS HE MOCpeIuHe Iia3a, HO He-
CKOJIBKO IIEpeMElIeHHbIMU K Kparo. Koraa Mpl OTXOAMM B CTOPOHY OT IOPTpETa, 3payku, pa3yMeercs,
CBOETO TOJIOKEHUSI HE MEHSIOT — OCTAIOTCs MOCPEAUHE riaa3a. A Tak Kak, KpOM€ TOTO, U BCE JIULO MbI
IIPOJIOJDKAEM BHJIETh B IPEXKHEM IOJOXKEHUM 110 OTHOLIEHUIO K HaM, TO HaM, €CTECTBEHHO, KaXKeTcs,
OyATO MOPTPET MOBEPHYJ TOJIOBY B HAIIly CTOPOHY U CIICAUT 32 HAMHU.

Takum >xe 00pa3oM OOBACHSIOTCS U APYrHe 03aJaYMBAIOIIUE OCOOCHHOCTH HEKOTOPBIX KapTHH:
Jomap eeT NpsMo Ha Hac, KyAa Obl Mbl HU OTXOJAWJIM OT KAPTHHBI; YEJIOBEK YKa3bIBACT HA HAC: €ro Mpo-
TAHYyTas BIIEpE]] pyKa HampaBiieHa IpsMO K HaM, U T. I. OOpa3uuk 1mojo0HONW KapTHHBI Bbl BUJIUTE Ha
puc. 140. Takoro poja miakaraMy HEPEIKO MOJIb3YIOTCA ISl arUTAlIMOHHBIX WM PEKIAMHBIX LIETIEH.

Ecnu BaymMaThcsi XOpOLIEHBKO B MPUYMHY MOJOOHBIX MIUTIO3UN, TO CTAHOBUTCS SICHBIM, UYTO B HHUX
HE TOJIBKO HET HUYEro YIMBUTEIBHOTO, HO Ja)Ke HA00OPOT: yAUBUTEIHHO OBLIO OB, eciii OBl TaKOH 0CO-
OEHHOCTBIO KapTHUHBI He 00J1a1au.

BoTkHyTBIC THHUM M ApYrHe 00MaHbI 3peHHUs
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Puc. 141. ITomectute 0AHU IJ1a3 (3aKpBIB IPYroil) MpUOIU3UTEIHHO B TOM TOUKE, TE MEePEeCceKaroT-
Csl IPOIOJDKEHUS 3TUX JIMHUN. Bbl yBUANTE psif OynaBoK, CIOBHO BOTKHYTHIX B Oymary. IIpu serkom me-
pPEMEIICHUN PUCYHKA U3 CTOPOHBI B CTOPOHY OyJIaBKU KaXXYTCsl Ka4aroIUMUCS.

Hauepuennas Ha puc. 141 rpynna OynaBok He MPEACTABISAET HA MEPBBIN B3I HUUEr0 0COOEHHO-
ro. Ho nmogHuMuTe KHUTY Ha YPOBEHb IJ1a3 M, 3aKPbIB OJIUH IJ1a3, CMOTPUTE HA 3TH JIMHUHU TaK, YTOOBI JIy4
3peHusl CKOJb3UJ BIOJb HUX. (I'71a3 Hy)KHO NMOMECTUTH B TOM TOUKE, I NEPECEKal0TCs MPOJOLKEHUS
3TUX NpsMbIX.) [Ipu TakoM paccMaTpuBaHMM BaM MOKAXKETCs, YTO OyJIaBKM HE HadepueHbl Ha Oymare, a
BOTKHYTHI B Hee cToiMs1. OTBO/S rOJIOBY HEMHOTO B CTOPOHY, BBl YBUAMUTE, YTO OYJIaBKH CIIOBHO HAKJIO-
HAIOTCA B Ty € CaMylO CTOPOHY.

OTa WUTI03Us 00BACHACTCS 3aKOHAMU MEPCIIEKTUBBL: TUHUHM HAUepUEHBI TaK, KaK TOJKHBI ObUIH ObI
IPOEKTUPOBATHCSA HA Oymary OTBECHO TOpYAIIME BOTKHYTbIE OyJIaBKH, KOTJa Ha HUX CMOTPST OMHUCAH-
HBIM BBIIIE 00pa3zoM.

CrniocoOHOCTh Hally MOJAaBaThCS 3pUTEIbHBIM 0OMaHaM BOBCE HE CIIEYET pacCMaTpUBaTh TOJIBKO
Kak HeJoCcTaToK 3peHus. OHa UMEET U CBOIO BECbMa BBHITOJIHYIO CTOPOHY, O KOTOPOH 4acTo 3a0BIBAIOT.
Jleno B ToM, 4TO, eciu Obl T1a3 Halll HeCIOCOOEH ObLI MO AaBaThC HUKAKUM OOMaHaM, He CYIIIECTBOBAJIO
OBl JKMBOIIMCH U MBI JIMIICHBI OBbLIM ObI BCEX HACHAXKICHHN M300pa3UTENbHBIX HCKYCCTB. XYIOKHUKH
IIMPOKO MOJIB3YIOTCSA ITUMHU HeAoCTaTkaMu 3peHus. “Ha ceit 00MaHUYMBOCTH BCE )KMBOIHMCHOE XYHT0KECT-
BO OCHOBaHO, — NKcall reHnanbHbld yueHsld X VIII Beka Ditnep B CBOMX 3HAMEHMTHIX,, [ [ucbMax o pa3HbIX
¢usnueckux marepusax" [M3nano B C.-IlerepOypre B 1774 1. B nepeoje Ctenana Pymosckoro.]. — Exxe-
7 Obl MBI MPUBBIKIM CYAWUTH O BEllaxX MO CaMOM MCTHHE, TO Obl CHE MCKYCCTBO (T. €. XyJOXKECTBO) He
MOTIJIO UMETh MECTa, PaBHO Kak Korja Obl Mbl ObUIH clienbl. Beye XyJoKHHK MCTOLIMII ObI BCE CBOE HC-
KyCCTBO Ha CMEIIIEHUE LIBETOB; MBI ObI CKa3ali: BOT Ha CEW JJOCKE KpPacHOE IATHO; BOT roiydoe, 3/1eCh
YepHOe M TaM HECKOJIbKO O€I0BaThIX JMHUN; BCE HAXOJIUTCSA Ha OJHOI MOBEPXHOCTH, HE BUJIHO Ha HEl
HUKAKOTO B PACCTOSIHUU Pa3In4Msi U HE MOXHO Obl OBIJIO M300pa3uTh HU €UHOTO Mpeamera. Uto Obl Ha
KapTHHE HU HalMcaHo ObLIO, TaKk Obl HAM Ka3aJloch, Kak MUCbMO Ha Oymare... [Ipu cem coBepiieHcTBE HE
ObUTH M OBl MBI COXKaJEHUS JOCTOMHBI, JUIIEHBI OyIy4Yd YAOBOJBCTBUSA, KOTOPOE MPUHOCUT HaM €Ke-
JTHEBHO CTOJIb MPUATHOE U TIOJIE3HOE XYJ0KECTBO?” .

Ontuyecknx 0OMaHOB OYEHb MHOTO, MO>KHO HAIlOJHHUTD LENbIH aIbOOM pazIUuHBIMU MpUMEpaMu
TaKuX WUT3NH [B ymomsiHyTo# Bbillie Moel kHkKe “OO0maHbl 3peHus’” cobpano 6osee 60 oO6pazunkoB
ONTUYECKUX WIUTIO3UMN.]. MHOTHE U3 HUX OOILIEH3BECTHBI, Apyrue MeHee 3HaKOMbI. [IpuBOXKY 3/1€ch ere
HECKOJIBKO JIFOOOTIBITHBIX MPUMEPOB ONTUYECKUX OOMAHOB M3 UMCIIa MEHee M3BeCTHhIX. OCOOEHHO 3(-
dexTHbI WuTI03un puc. 142 u 143 ¢ IuHUAMH Ha ceT4aToM (OHE: TJ1a3 MOJIOKUTEIFHO OTKa3bIBAETCs Be-
puTh, uTO OYKBBI Ha puc. 142 nocrasieHs! npsmo. Eile TpynHee noBeputh ToMy, 4To Ha puc. 143 nepen
HaMH He criupaib. [IpuxoauTcs yoexnars ceds B ’TOM HEMOCPEACTBEHHBIM UCIIBITAHUEM: ITOCTABUB OCT-
pHe KapaHJalla Ha OJHY U3 BeTBEH MHUMOM CIIUpANIH, KPYXKHUTb 110 JyraM, He NpUOIMKasICh U HE ylas-
ACh OT LIeHTpa. TOYHO Tak e, TOJBKO C MOMOIIBbIO IIUPKYJSA, MOKEM Mbl yOeIUThCs, 4TO Ha puc. 144
npsimas AC He kopoue AB. CymHOCTh OCTalbHBIX WIUIIO3UHM, IOPOXKAAEMbIX pucyHKamu 145, 146, 147,
148, oObscHeHa B moaMUCsIX Mo HUMH. J[0 Kakoil cTerneHu cuiibHa WTo3us puc. 147, nokassiBaeT cie-
QYIOIIUNA KYPbE3HBIN cllydail: U31aTellb OJHOTO U3 IPEAbIIYIINX U3JaHUI MOEH KHUTH, IIOJIy4YUB OT LIUH-
KOoTrpauM OTTUCK 3TOTO KIIMILE, Cuell KIMIIEe HEAOJCTaHHbIM U TOTOBMJICA ObUIO Y)K€ BO3BPAaTUTh €ro B
MacTepCKyI0, YTOOBI CUUCTUTD CEpble MATHA HA MEPEeceYeHUH OelbIX MO0JIOC, KOrja s, CIy4aifHO BOWIS B
KOMHATy, OOBSICHUII €My, B UeM JIEJIO.
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Puc. 143. KpuBble TMHUM 3TOH (HUTYPBI KaXYyTCsl CIUPAIBbIO; MEKIY TEM 3TO OKPYKHOCTH, B YeM
JieTKa yoeIuThCsl, BOS 10 HUM 3a0CTPEHHOM CIIMYKOH.
._ P

LT

Puc. 144. Paccrosinus AB u AC paBHBI, XOTs IepBOe KaxxeTrcs: OoJIbIIIe.
1

I

Puc. 145. Kocas nunusi, nepecekaromas nojaoCKu, KaXXeTcsl U3JIOMaHHOM.

l !
1 [
| ]
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Puc. 146. benble 1 uepHble KBapaThl PaBHbI, TaK K€ KaK U KPYTH.

Puc. 147. Ha nepecedeHun OenbIX MOJIOC 3TOM (UTYpPHI TOABISAIOTCS M UCUE3AIOT, CIIOBHO BCIIBIXHU-
Basi, CEpOBAThIe KBAJPaTHBIC MATHBIIIKU. B NefiCTBUTENFHOCTH e MOJIOCKH COBEPIICHHO OEIbl MO BCEi
JUTMHE, B YeM JIETKO YOeIUThCs, 3aKphIB OyMaroi mpuseraromue psiisl YepHbIX KBaIpaToB. ITO — CIEACT-
BHE KOHTPACTOB.

Puc. 148. Ha nepeceyeHnn 4epHBIX MOJIOC MOSIBIISIFOTCS CEPOBATHIE TSTHA.
Kak BuasaT 0aun3opykne

bnuzopykuii 6e3 0UKOB BUIUT IIJIOX0; HO YTO, COOCTBEHHO, OH BHAUT U KaKUMU UMEHHO TPE/ICTaB-
JSIFOTCA €My TpeAMETHl — 00 3TOM JIIOJM ¢ HOPMAJIbHBIM 3PEHHEM MMEIOT BECbMa CMYTHOE Ipe/ICTaBlIe-
Hue. Mexay TeM OMU30pyKHX JIIOAEH TOBOJIBHO MHOTO, M TIOJIE3HO MO3HAKOMHTBCS C TEM, KaK PUCYETCs
UM OKPYKaIOIIUI MUp.

ITpexne Bcero, 6mu3opykuil (pazymeercs, 06e3 OYKOB) HUKOTJAa HE BUIMT PE3KHX KOHTYPOB: BCE
IIPEIMETHI Ul HETO UMEIOT pacIlIbIBYaThle OuepTaHus. YeloBEeK ¢ HOpMAJIbHBIM 3pEHUEM, IS Ha Jie-
PEBO, paziaMyaeT OTJACNbHBIC JIMCThS U BETOUKH, OTUYETIMBO BBHIpHCOBBIBatoLIecs Ha (one HeOa. bruszo-
PYKHUH K€ BUIUT JUIIb O€CPOPMEHHYIO 3€JIEHYI0O MAcCy HESICHBIX, (PaHTACTHUECKUX OUCPTAHMIA; MEIKUE
JIeTajy AJI HEro NponaaaroT.

Jlist 61M30pyKUX JI0JIEH YeToBeUeCKHe JIMIA KaKyTcs B 0OILEM MOJIOXKE U MpHBIIEKaTeIbHEe, YeM
JUISL 4EJIOBEKA C HOPMaJIbHBIM 3PEHMEM; MOPIIMHBI U IPYTHE MEJIKUE U3bSHbI JULA UMU HE 3aMEYaroTCsl;
rpy0O-KpacHbIl IBET KOXKM (HATYpaJbHbIM WIM HCKYCCTBEHHBIH) KaXETCSs MM HEKHO-PYMSHBIM. MBI
YIUBJISIEMCS HAMBHOCTHU MHBIX CBOMX 3HAKOMBIX, OIIMOAIOIUXCS YyTh HE Ha 20 JIeT B ONpeeIeHUH BO3-
pacTta JI0J€ei, mopakaeMcsi UX CTpaHHBIM BKYCOM B OLICHKE KPAacOTbl, BUHUM UX B HEYYTHBOCTH, KOIJa
OHM CMOTPSAT HaM IPSIMO B JIMLO U CJIOBHO HE JKEJIAIOT y3HaTbh... Bce 3TO 4acTo MpOMCXOAUT MPOCTO OT
OIM30PYKOCTH.

“B nunee, — BcnoMMHAET 03T JlenbBUT, COBpEMEHHHUK U Apyr IIymiknHa, — MHE 3ampeliand HOCUTh
OYKH, 3aTO BCE JKECHIIMHBI Ka3aJHCh MHE NMPEKPACHBI; KaK s pazouapoBaiics nocie Boimycka!”. Korga 6mu-
30pykHii (0e3 0ukoB) OeceyeT ¢ BaMH, OH BOBCE HE BUJMT BAlEro JIMIA, — BO BCAKOM CIy4ae BUJIUT HE
TO, YTO BbI IPEATOJIAraeTe: nepel HUM paciulbIBYaThId 00pa3, 1 HET HUYEro yAUBUTEIbHOIO, YTO, BCTPE-
TUB Bac BTOPHYHO 4epe3 4ac, OH YK€ He y3HaeT Bac. boupliel yacThio OMM30pYKHUH y3HAeT Jrofed He
CTOJIBKO TI0 BHEUIHEMY OOJIMKY, CKOJIBKO IO 3BYKY I'0JIOCa: HEJOCTATOK 3PEHUSI BOCIIOIHSAETCS U3O0IIPEH-
HOCTBIO CIIyXa.

WHTepecHO Takke MPOCIENUTh 3a T€M, KaKUM pUCYeTCs OJIM30pPYKHMM JIIOIAM MHp Houblo. [lpu
HOYHOM OCBEILIEHUH BCE SPKUE MpPeaMeThl — (JOHAPH, JIAaMIIbI, OCBELICHHBIE OKHA U T. II. — Pa3pacTaroTcs
Ui OJM30PYKOTO O OIPOMHBIX pa3MepoB, MpeBpalas KapTUHY B Xaoc OeCOPMEHHBIX SPKUX IISTEH,
TEMHBIX U TYMaHHBIX CHJIy3TOB. BMmecTo nuuuil gonapeit Ha ynuie OJU30pyKHe BUIAT IBa-TPU OIPOM-
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HBIX SIPKHX ITHA, KOTOPbIE 3aCIIOHSIOT JJIs1 HUX BCIO OCTAJIIbHYIO YacTh ynuisl. [Ipubnmxaromerocs as-
TOMOOMJISI OHU HE Pa3IMyYaloT, BMECTO HErO OHHM BHUJIAT TOJIBKO JIBa SIPKUX opeosia (¢apsl), a c3aau HUX
TEMHYIO Maccy.

Jlaxxe HOUHOE HeOO uMeeT JUIst OIM30PYKUX JAIEKO He TOT BUJ, YTO JUIS HOPMaIbHOTO Tia3a. biu-
30pyKUH BUIUT JIMIIb 3BE3/bI IIEPBBIX TPEX-UEThIPEX BEJIIMUYUH; CIEA0BATEIBHO, BMECTO HECKOJIBKUX ThI-
Csi4 3BE3]] €MY JIOCTYIIHBI BCETO HECKOJIBKO COTEH. 3aTO 3TH HEMHOTHE 3BE3/bl KAXKYTCA €MY KPYIHBIMU
KOMbsIMH cBeTa. JIyHa mpezacraBisiercsi OJM30pyKOMY OTPOMHON M OY€Hb OJM3KON; MOTyMeEcsl jKe Mpu-
HUMAET JIJIsl HETO 3aMbICIIOBATYIO, (JaHTACTUYECKYIO (OpMY.

[IpyurHa BCEX 3TUX HUCKAXKCHUM M KaXYLIEroCs YBEIMYECHHUS Pa3MEpPOB IPEIMETOB KPOETCs, KO-
HEYHO, B YCTPOUCTBE Ti1a3a OJu30pyKoro. bim3opykuii rina3 ciuimkom riayooKk — HACTOJIBKO, YTO MPEoM-
JICHHWE €ro 4YacTel COOMpaeT Jydd HapyKHBIX MPEIMETOB HE HA CAMOM CeTYaTKe, a HECKOJIbKO BIEpenn
Hee. J[o ceTyaTku ke, YCTHUIAOLIEH IT1a3HOe JAHO, JOXOIAT IIyYKU PACXOAAIIMXCA JTyd4eil, KOTOpPBIE JA0T
3[IeCh pacIUIbIBYAThIE, Pa3MbIThIE H300paKEeHUSI.

I'nasa necaras. 3BYK U CJIYX

Kax pasvicKusams 3x07

HuKmo ezo He 6udviéax,

A cavimams — 8CAKULL CAbIXUBAA,
be3 meaa, a >Kueem oHo,

be3 A3bIKa — Kpuuum.

Hexpacos

Cpenu paccka3oB aMepUKaHCKOro roMopucrta Mapka TBeHa ecTh CMEIIHasl BbIAYMKA O 3JIOKIIIOYE-
HUSX KOJUICKI[MOHEPA, BO3BIMEBIIETO MBICIb COCTAaBUTh Ce0€ KOJUIEKLHMIO... Yero Obl Bbl JyManu? Ixo!
Yynak HEyTOMHUMO CKyIal BCE T€ YYaCTKU 3€MJIH, IJI€ BOCIPOU3BOIMUINCH MHOTOKPATHbIE HITH 4YeM-JTHO0
HHBIM 3aM€YaTeNbHbIE 3XO0.

“IIpexze BCEro OH Kynui 3X0 B mITare I'eoprus, KOTOpoe MOBTOPSJIO YEThIpE pa3a, IOTOM IIECTU-
KpatHoe B Mepuienae, 3areM 13-kpatHoe B Mane. Crnenyromieil nokynkoil 6su10 9-kparHoe 3xo0 B Kan-
3ace, ganbpHenen — 12-kparnoe B TeHeccu, JemeBo NpUOOPETEHHOE, TOTOMY YTO HYXJAJIOCh B PEMOH-
Te: YacTh yreca oOBamwiack. OH aymai, 4TO €ro MOXXHO MOYHMHUTH JOCTPOMKOI; HO apXUTEKTOD,
KOTOPBIN B3sUICS 3a 3TO JIEJI0, HUKOTJa €lIe HEe CTpauBall 3XO U MOTOMY MCIIOPTHJI €r0 B KOHEL, — I10CIIE
00pabOTKKU OHO MOTJIO TOAUTHCS pa3Be JUIIb I IPUIOTA TITyXOHEMBIX...”

DT0, KOHEUHO, IIyTKAa; OJHAKO 3aMe4aTeIbHble MHOTOKPATHBIE 3XO CYIIECTBYIOT B pa3IWYHBbIX,
MPEUMYIIECTBEHHO TOPHBIX, MECTHOCTSX 3€MHOTO IlIapa, ¥ HEKOTOpPbIe U3JJaBHA MPUOOPETH BCECBETHYIO
U3BECTHOCTb.

IlepeunciuM HECKOJIBKO 3HAMEHUTHIX 3X0. B 3aMke ByncTok B AHITIMM 9XO OTYETIMBO MOBTOPSET
17 cioros.

Pa3panunsl 3amka [lepeHOypr Bosne ['anpOepmTanra gaBaimu 27-cI0KHOE X0, KOTOPOE, OJHAKO,
YMOJIKJIO C TeX MOp, Kak 0JiHa cTeHa Oblia B3opBaHa. CKanbl, packUHYTbIe B (hopMe Kpyra Bosie AJnep-
cObaxa B UexocnoBakuy, MOBTOPSIOT, B ONpPENEIIEHHOM MECTe, TPOEKPaTHO 7 CJOrOB; HO B HECKOJIBKUX
arax oT 3TOM TOUKHM Jake 3BYK BBICTpeJia He JaeT HUKAKoro 3xo. BecbMa MHOTOKpaTHOE 9X0 Halmto/1a-
JIOCh B OJIHOM (HBIHE HECYIECTBYIOIIEM) 3aMKe 0sin3 MuiaHa: BeICTpeN, TPOU3BEAECHHBIN 13 OKHA (M-
reis, nosropsuics 3xoM 40 — 50 pas, a rpomkoe cinoBo — pa3 30.

He Tak mpocTo OTBICKaTh MECTO, [I€ 9XO OTYETIMBO CIIBIIIHO M OOUH pa3. Y Hac B Corose, BIIPO-
4yeM, HaliTH MojoOHble MecTa CPaBHUTENBHO JIeTKO. ECThb MHOTO paBHUH, OKPYXXEHHBIX JIeCaMH, MHOTO
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IIOJIAH B JIeCax; CTOUT I'POMKO KPpHUKHYTH Ha TaKoM TIIOJIAHE, yTOOBI OT CTEHBI JIeca JOHCECJIOCH OoJiee uau
MECHEC OTUCTIIMBOC 3XO.

Puc. 149. Oxo0 orcyrcTByer.

B ropax »xo ObiBaeT pazHooOpa3Hee, yeM Ha paBHMHAX, 3aTO BCTPEYACTCS TrOpaszo pexe. Y CIbl-
1IaTh 9XO B TOPHOM MECTHOCTH TPYIHEE, YEM HA OKANMIICHHOM JIECOM PABHUHE.

BbI ceifyac nmoiimere, Mo4eMy 3TO IPOUCXOIUT. DXO — HE YTO MHOE, KaK BO3BPAIIEHHE 3BYKOBBIX
BOJIH, OTPA3UBIIUXCSA OT KAaKOTO-TMO0 MPEnsATCTBUS; KaK M MPU OTPAKEHUH CBETa, YroJl MaJeHus “3BYKO-
BOTO JIy4a” PaBHAETCS YINIy €ro oTpakeHHs. (3BYKOBOM JIyd — HampaBiIeHUE, IO KOTOPOMY O€ryT 3BYKO-
BBIC BOJIHBIL. )

Teneps BooOpasuTe, YTO Bbl HAXOJUTECh y MOAHOXHUA ropbl (puc. 149), a mpenarcTBue, KOTopoe
JIOJIKHO OTpasuTh 3BYK, IIOMENIaeTcs Bblllie Bac, Hanpumep B AB. Jlerko BuseTh, YTO 3BYKOBBIE BOJIHBI,
pacnpocTtpanstomuecs no auausaM Ca, Cb, Cc, oTpa3uBIINCh, HE JOCTUTHYT BAIlIETO yXa, & PACCEIOTCS B
NPOCTPAHCTBE IO HANpaBJICHUAM aa, bb, cc.

[pyroe neno, ecnu Bbl IOMECTUTECH HAa YPOBHE NPENATCTBUS WIM Jak€ 4yTh BBILIE HEro (pHuc.
150). 3Byk, nuaymumii BHU3 1o HanpasieHusM Ca, Cb, Bo3BpaTHTCs K BaM 10 JioMaHbIM JinHUAM CaaC unu
CbbC, oTpa3uBIIUCH OT HOYBBI OJAMH MU JIBa pa3a. YTIyOJeHHE MOYBbI MEXTY 0OOMMH ITyHKTAaMH €lIe
6oJiee CIOCOOCTBYET OTUETIIMBOCTH 9X0, ICHCTBYS KaKk BOTHYTOE 3epKajo. HampoTus, eciu nousa Mexy
toukamu C u B Bbimykia, 3xo Oyzer ciaboe U Jake COBCEM He JOCTHUTHET Balllero yxa: Takas HOBepX-
HOCTb PacCcEeMUBAaET Jy4M 3BYKa, KaK BBIIYKIIOE 3€pKaJIo.

Puc. 150. OruernuBoe 3xo0.

Pa3pickiBaHMe X0 Ha HEPOBHOI MECTHOCTH TpeOyeT M3BECTHOH CHOpOBKHU. Jlake Haiins Omaro-
NPHUATHOE MECTO, HAJIO €Ille YMETh 3X0 BhI3BaTh. [Ipekae Bcero, He cieayeT MOMEIIaThCs yepecuyp 0u3-
KO K MPEMATCTBUIO: HAJ0, YTOOBI 3BYK MPOILEN JOCTATOYHO JUIMHHBIN MyTh, HHAYE 9XO BEPHETCS CIUII-
KOM PaHO U COJIBETCS C CAMHMM 3BYKOM. 3Hasi, 4yTO 3BYK NpoxoauT 340 M B CEKyHAY, JIETKO MOHSATh, 4TO,
IIOMECTUBILUCH HAa PACCTOSHUM 85 M OT IPENSTCTBUS, Mbl JOJIKHBI YCIBIIIATh 3X0 Y€PE3 MOJICEKYHIbI
HOCJIE 3BYKA.

XOTs 9X0 pOAUT “Ha BCAKUU 3BYK CBOM OTKJIMK B BO3/1yX€ IIyCTOM, HO HE Ha BCE 3BYKH OTKJIMKAET-
Csl OHO OJJMHAKOBO OTYETIIMBO. DXO HE OJIMHAKOBO, “PEBET JIM 3BEPb B JIECY IIIyXOM, TPYOUT JIH POT, Ipe-
MHUT JIM TPOM, IOET JIM JIeBa 3a XoaMoM . UeM pe3ue, OTpbIBUCTEE 3BYK, TEM 3X0 oTueTiInBee. JIydie Bee-
ro BBI3BaThb 3XO XJIONAHBEM B JAJOIIM. 3BYK YEJIOBEUECKOIO Trojioca Uil 3TOI0 MEHEE IPUTOJIEH,
0COOEHHO T0JIOC MY>KUYHHBI; BHICOKHE TOHA )KEHCKUX M JIETCKHUX I'0JIOCOB JIAIOT 00JIee OTYETIMBOE 3XO.

3ByK BMeCTO MEPHOIi JICHTHI
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3HaHHMEM CKOPOCTH pacIpOCTPaHEHUs 3ByKa B BO31YyX€ MOKHO MHOM pa3 IOJb30BaThCS IS U3ME-
pPEHMS pacCTOSHUA A0 HEAOCTYNHOro npeamera. Takoi ciydaii onucal JKronem Beprom B pomane “Ily-
TEeIIeCTBUE K HEeHTPY 3emin’”. Bo BpeMs MOA3eMHBIX CTPaHCTBHUH JiBa MyTELIECTBEHHUKA — Mpodeccop U
ero IUIEMSHHUK — MOTepsuin apyr Apyra. Koraa, HakoHel, UM yIajaoch M3ald OOMEHATHCS TOJIOCaMH,
MEX/ly HUMH IIPOU30LIEN TAKOW pa3roBop:

— “Ilsins! — KpUKHYI 51 (paccka3 BeeT MIIEMSHHHUK).

— Yto0, IUTS MOE? — yCabILIAI 5 CITyCTS HEKOTOPOE BpEMSI.

— IIpexxne Bcero, Kak AajIEKO Mbl APYT OT Apyra?

— OTO0 HE TPYAHO y3HaTh.

— Bam xponomerp nen?

— Na.

— Bosbmure ero B pyku. Ilponsnecure Mmoe uMs U TOUHO 3aMETHTE CEKYHy, KOI/la HAUHETE rOBO-
pUTh. Sl MOBTOPIO MM, KaK TOJBKO 3BYK JOWIET 10 MEHS, U Bbl TOKE 3aMETHTE€ MOMEHT, KOIJa JI0 Bac
JIOMJET MOU OTBET.

— Xopomo. Torja monoBHHa BPEMEHM, NMPOLIEALIETO MEXJY CUTHAJAMU M OTBETOM, ITOKAXET,
CKOJIbKO CEKYH[[ ynoTpeOsieT 3ByK, 4T00bl JONUTH 10 TeOs. Tvl roros?

— Na.

— Buumanue! S npousHoury TBO€ UMs.

S npunoxxkun yxo k creHe. Kak Tonbko cioBo “Axcens” (MMs paccKa3unka) JOCTUTIIO MOETO CyXa,
s HEMEJUIEHHO TTOBTOPWJI €TI0 U CTaJl K/1aTh.

— Copok cexkyHa, — cKazal Ass, — CIEA0BaTeNbHO, 3BYK Jouen 10 MeHs B 20 ceKkyHI. A Tak Kak
3BYK MPOXOJMT B CEKYHJy OJJHY TPETh KMJIOMETPA, TO ATO OTBEYAET PACCTOSHUIO ITIOUYTU B CEMb KUJIOMET-
poB”.

Ecnu BbI XOpOIIO MOHSJIM TO, YTO PAaccKa3aHO B ATOM OTPBIBKE, BaM JIETKO OyJIEeT CaMOCTOSATEIbHO
PELINTD TAKYHO 33Ja4y: s YCJbIIAJI CBUCTOK OTJAJIEHHOTO IIapOBO3a CIIYCTS MOJITOPHI CEKYH/IBI IOCTE TO-
ro, KaKk 3aMeTHJI Oelblif IbIMOK, KOTOPBIM ObUI BBI3BAaH ATOT 3BYK; HAa KAKOM PACCTOSIHUM 51 HAXOAWICS OT
naposo3sa?

3ByKoOBBIC 3epKaJia

Crena Jeca, BBICOKHI 3360p, CTPOCHUC, I'Opa — BCAKaAA BOO6IJ_IC nperpajaa, oTpaxaromas 3Xo0, €CTb
HC 4YTO MHOC, KaK 3epKao JJId 3BYKa; OHA OTPAXKACT 3BYK TdK K€, KaK IIJIOCKOC 3€pKaJIO OTPaKacCT CBCT,

&30

Puc. 151. 3ByKkoBbl€ BOTHYTBIE 3€pKaa.

3BYKOBBIE 3epKajia ObIBAIOT HE TOJBKO IJIOCKHE, HO U KpUBBIE. BOorHyTOE 3BYKOBOE 3€pKajo JAeHCT-
BYET KakK pe(IeKTop: COCPEIOTOUNBACT “3BYKOBBIC Y4~ B CBOEM (hOKYCe.

JIBe riry0oKue Tapeiaku Aal0T BO3MOXKHOCTB MPO/AENaTh JIO0OMBITHBIN ONBIT 3TOTO poja. [locraBbre
OJIHy TapelKy Ha CTOJI U B HECKOJIBKMX CAaHTUMETpPax OT €€ JIHa JEp’KUTE KapMaHHbIe Yachl. [Ipyryro Ta-
PENKy ep>KUTE y TOJIOBBI, OJIU3 yXa, Kak n300paxkeHo Ha puc. 151. Ecnu nonoxxenue 4acos, yxa u Tape-
JIOK HalJIeHO MPaBUJIBHO (3TO yHaercs mocie psijaa npod), Bl YCIBIIIUTE THKAHBE YacOB, CIIOBHO MCXO-
Jisliee OT TOW TapeskH, KOTOPYIO Bbl JIEP)KUTE y rojoBbl. VUIt03usl yCUIMBAETCSl, €CIM 3aKphITh IJ1a3a:
TOI'/1a MOJIOKUTEILHO HEJIb3s ONPEIEIUTD 110 CIyXY, B KAKOU PyKE 4achl — B IIPABOM WJIM B JIEBOM.
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Puc. 152. 3BykoBble JUKOBUHKM B JApPEBHEM 3aMKe — ropopsiue Orocthl. (M3 xuurn Adanacus
Kupxepa, 1560 r.).

CtpouTtenu cpeJHEBEKOBBIX 3aMKOB HEPEJIKO CO3/1aBAJIM TaKUe 3BYKOBBIE Kypbe3bl, IOMeEIas 0roc-
ThI MO0 B (pOKYCEe BOTHYTOT'O 3BYKOBOTO 3€pKasia, J1M00 y KOHIIa TOBOPHOW TPYObI, HCKYCHO CKPBITOH B
cre”e. Ha puc. 152, 3aumcTBOBaHHOM M3 cTapuHHON KHUTH X VI Beka, MOXXHO BUAETh 3TU XUTPOYMHBIE
IPUCIIOCOONICHHS: TTOTOJIOK B (hopME CBOJA HAMpaBJsieT K rydaM O0CTa 3BYKH, IPUHOCHMBIE M3BHE I'O-
BOpPHOM TpyOOii; OrpOMHbIE TOBOPHBIE TPYOBI, 3aMypOBaHHbBIE B 3[JaHUHU, IIPUHOCAT pa3HOOOpa3HbIEe 3BYKH
CO JIBOpa K KaMEHHBIM OrOCTaM, pa3MEIICHHBIM Yy CT€H OJHOW M3 3ai, U T. I. [ToceTurento Takoi rajgepeu
Ka3aJI0Ch, YTO MPaMOPHBIE OIOCTHI LIEMYYT, HANIEBAIOT U T. II.

3ByKH B TeaTpaJbLHOM 3aJ1e

Kto MHOro pa3s nocemain pa3jinyHble TeaTpbl U KOHLEPTHBIE 3aJIbl, TOMY XOPOILO M3BECTHO, YTO B
CMBICJIE CIIBIIIMMOCTH 3aJ1bl OBIBAIOT C XOPOLIECH aKyCTUKOM M C IMJIOXON aKyCTUKOI; B OJTHUX OMEIICHHU-
AX roJioca apTUCTOB U 3BYKM MY3bIKaJIbHBIX HHCTPYMEHTOB BHSTHO CIBILIHBI HA JAJIEKOM PAacCTOSHUU, B
JIPYTrUX — 3BYKU Jaxke BOJM3M BOCIPUHUMAIOTCS HEOTUETNIMBO. [IpudmrHa 3TOTO SIBICHHUS OYEHB XOPOLIO
U3JI0KEHA B KHUI'€ aMEpUKaHCKOro ¢u3uka Byna: “3BykoBble BOJHBI U UX IpUMEHEeHUs [DTa mpeBoc-
XOJlHas KHUTa BhilLIa B 1934 r. B pycckoM nepeBoje. |.

“JIr000ii 3BYK, MPOM3BECHHBIN B 3/JaHUH, JOBOJBHO JOJTO pa3/aeTcs N0 OKOHYAHUM 3BYYaHUs UC-
TOYHHUKA; BCJIEJICTBHE MHOTOKPATHBIX OTPa)KEHUIH OH HECKOJBKO pa3 OOXOJUT KPYroM 3JIaHHs, — a TeM
BPEMEHEM DPa3JaloTCsa ApYyrue 3BYKH, U CIYLIATENb YacTO HE B COCTOSHUU YJIOBUTH UX B HaJUIC)KaIEM
NopsiZIKe M B HUX pa3oOparbes. Tak, HanmpuMep, €ciii 3BYK JUIUTCS 3 CEKYHbI U OpaToOp FOBOPUT CO CKO-
POCTBIO TPEX CIIOTOB B CEKYH[y, TO 3BYKOBBIE BOJIHBI, COOTBETCTBYIOIIKE 9 ciioraM, OyayT ABUraThCs 1O
KOMHAaTe BCe BMECTE M CO3JalyT MOJHYIO HepazOepuxy M IIyM, W3-3a KOTOPOTO CIyLIaTeldb HE CMOKET
MIOHUMATh OPaTopa.

OkazaBiieMycs B TaKUX YCJIOBHUSX OpaTOPY OCTAETCsl TOBOPUTh OYEHb Pa300pUYMBO U HE CIMIIKOM
rpomko. Ho 00b14HO OpaTopsl, Kak pa3 Ha00OpOT, CTAPAIOTCs TOBOPUTH I'POMKO U 3THM TOJIBKO YCHIIMBA-
10T IIyM .

Emie He Tak 1aBHO COOpYKEHHE TeaTpa ¢ XOPOLIEH aKyCTUKON CUUTAIOCh JEJIOM CYACTIMBOU CIIy-
yailHOCTU. B HacTosmiee Bpemsi HalIeHbI IPUEMBbI YCIIEIIHON O0pbOBI ¢ HEXKENATeNbHOM ATUTEIbHOCTHIO
3ByKa (Ha3bpIBaeMoil “peBepOepanyeii”’), KOTopas MOPTUT CIABIIIMMOCTb. B 3TOI KHUTe HE MECTO BXOAUTH
B IOJIPOOHOCTH, MHTEPECHBIE TOJIBKO ISl apXUTEKTOpoB. OTMeuy JIUIIb, YTO 60pbda ¢ MI0XOH aKycTu-
KOH COCTOUT B CO3JaHMM MOBEPXHOCTEM, MOIIOMAOIINX U3IUIIHNE 3BYKH. CaMbIM JIY4LIUM MOTJIOTHTE-
JIeM 3BYyKa SBIISICTCSI OTKPBITOE OKHO (KaK JIYYIIMM IOTJIOTHTENIEM CBETA CIY)KHUT OTBEPCTHE); KBaJpat-
HBIM METP OTKPBITOTO OKHA MPUHAT AK€ 3a €AMHHUILY, KOTOPOH U3MepsAeTcs NOoIroleHue 38yka. O4eHb
XOpOILO — XOTS U BABOE XYXKE€, HEXKEIU OTKPBITO€ OKHO, — MOTJIOIIAOT 3BYKH CaMM IIOCETUTEIIN Tearpa:
KaKIbIH 4EJIOBEK PaBHO3HAYAIL B ’TOM OTHOLIEHUH NIPUMEPHO IOJOBUHE KBAaJPAaTHOTO METPA OTKPHITOIO
okHa. W ecnu npaBMIIbHO 3aMeUYaHue OJHOTO (PU3UKA, YTO “ayJUTOPUS MOIJIOIIAET peub OpaTopa B CaMOM
IIPSIMOM CMBICJIE CJIOBA”, TO HE MEHEE BEPHO, YTO ITyCTOM 3aj HENPUATEH IJIs OpaTopa Takke B HEIO-
CPEICTBEHHOM CMBICIIE CJIOBA.

Ecaun noriomenue 3ByKa cruukom BEIUKO, 3TO TAKXKE CO3LACT YXYALIEHHYIO CIBIIIUMOCTBL. Bo-
HEePBbIX, YpE3MEPHOE MOTJIOLUICHUE PUTITYIIAET 3BYKH, BO-BTOPBIX, YMEHBIIAET peBepOepaluio 10 TaKoi
CTEIEHH, YTO 3BYKH CJIBIIIATCS Kak Obl 0OOpPBaHHBIMU M MPOU3BOASAT BIEUATIEHHUE HEKOTOPOIl CyXOCTH.
[TosTomy, ecnu cnenyeT u3derarb CIMIIKOM JUIMTEIBHONW peBepOepaluu, TO ¥ CIUIIKOM KOPOTKasi peBep-
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Oepanus Takxke HexxenarenbHa. Hammyumas BenuunHa peBepOepaluu Ui pa3indHbIX 371 HE 0JIMHAKOBA
U JIOJDKHA OBITH YCTAHOBJIEHA MPH MPOSKTUPOBAHUN KAXKJIOTO 3aj1a.

B Tearpe umeercst u apyroil mpenmMeT, MHTEPECHBIM ¢ TOYKU 3peHust pusuku: cyduepckas Oyaka.
OOpaTwiu 1 BbI BHUMaHHUE Ha TO, YTO BO BCEX TeaTpax OHA UMEET OJHY M Ty ke Gopmy? ITO OTTOrO,
4To cydriepckas Oyaka — cBoero poja ¢puszndeckuid npubdop. Croa Oynku MpeacTaBisieT co00i BOTHYTOE
3BYKOBOE 3€pKalo, UMEIOIIee IBOSIKOE€ Ha3HAUCHUE: 33/1eP’KUBATh 3BYKOBBIE BOJHBI, HAYLIHE U3 YCT CY(d-
Jepa B CTOPOHY IyOJIHMKH, a KpOME TOTO, OTPAKATh 3TH BOJHBI I10 HAMIPABICHHIO K CLICHE.

X0 €O THA MOpS

Jlonroe BpeMsi 4eNOBEK HE M3BJIEKAI M3 9XO HUKAKOM MOJb3bI, T0OKa HE IPUIyMaH ObUI crIoco0 u3-
MEpSITh C MOMOIIBIO €ro TIyOuHY MOpel U okeaHoB. M300peTeHue 310 3apoaniock ciydaiino. B 1912 r.
3aTOHYJ IIOYTH CO BCEMHM IAacCa)kKMpaMU OTPOMHBIA OKEaHCKHMH nmapoxon “TuTaHuMK”, — 3aTOHYIN OT CIly-
YallHOTO CTOJIKHOBEHMS € OO0JIBIION IbHOM. UTOOB! IpeaynpeuTh M0100HbIe KaTacTPO(dbl, MBITAIUCH B
TyMaH WJIM B HOYHOE BpEMs II0JIb30BATHCS 9XOM JUIsl OOHApY)KEHUS MPUCYTCTBHS JIEISHOM IMperpajbl
Brepeau cyaHa. Crnocob Ha mpakTUke ce0s He OMpaBJiall, 3aTO HATOJIKHYJ Ha JPYTYIO MBICIIb: U3MEPATh
. MbICIb OKa3ajlach OUYEHb YJIAYHOM.

.

Puc. 153. Cxema nelicTBus 5x0510Ta

Ha puc. 153 BBl BUANTE CXeMY yCTAaHOBKH. Y OJHOTO OOpTa KOopabis moMeniaercss B Tpiome, 0au3
JHUIIA, TATPOH, TOPOXKAAIOLIUHI NP 38KUTAHUU PE3KUN 3BYK. 3BYKOBBIE BOJHBI HECYTCSI CKBO3b BOJAHYIO
TOJILY, TOCTUTAIOT THA MOPsI, OTpaXkatoTcsi U OeryT obpatHo, Hecst ¢ co0oi 9x0. OHO ynaBIUBAETCS YyB-
CTBHUTEJBHBIM MPHUOOPOM, YCTAaHOBIECHHBIM, KaK M MAaTPOH, y AHUIIA KopaOis. TouHble Yachl U3MEPSIOT
MIPOMEKYTOK BPEMEHU MEX/1y BO3SHMKHOBEHHEM 3BYKa M MPHUXOJOM 3X0. 3Has CKOPOCTh 3ByKa B BOJE,
JIETKO BBIYMCIHMTH PACCTOSIHUE JI0 OTPAXKAIOLIEH Mperpapl, T. €. ONPENEIUTh IITyOUHY MOPS WM OKEeaHa.

DXO0JIOT, KaK Ha3BaJIM 3Ty YCTAaHOBKY, COBEPIIMJ HACTOSIIMN MEPEBOPOT B MPAKTUKE U3MEPEHUS
Mopckux riryous. [lonp3oBanue rirydoMepamu MpeXHUX CHCTEM BO3MOYKHO ObUIO JIUIIB C HETIOIBIKHOTO
CyIHa U TpeOOBa0 MHOTO BpeMeHH. JIOTIMHD MPUXOIUTCS CIYCKATh C KOJieca, HA KOTOPOM OH HaMOTaH,
JOBOJIBHO MeieHHO (150 M B MHMHYTY); MOUYTH TaK K€ MEIJICHHO MPOU3BOJIUTCS U OOPATHBINA MOIBEM.
W3mepenue riayOunsl B 3 KM 3TUM crioco6om oTHUMAET 3/4 yaca. C MOMOIIbIO 3X0JI0Ta TO K€ U3MEPEHUE
MO’KHO IPOHM3BECTH B HECKOJIBKO CEKYHJI, Ha MOJHOM X0y KOpaluis, Modydasi pu 3TOM pe3ysbTaT, He-
CpaBHEHHO OoJiee HAAEKHBIA M TOYHBIH. OmubKa B 3TUX U3MEPEHHUIX HE MPEBOCXOJUT YETBEPTH MeTpa
(U1t Yero MPOMEXKYTKH BPEMEHHU OTIPENEISIOTCS ¢ TOUHOCTHIO 10 3000-i 1011 CeKyHIbI).

Ecnu TouHoe n3mepenue 0ObIIMX TITyOMH UMEET BaXKHOE 3HAYCHUE Ul HAyKH OKeaHorpaduu, To
BO3MO’KHOCTh OBICTPO, HAJIEKHO M TOYHO ONPENENATh IITyOMHY B MEJIKUX MECTaX SBJSECTCS CYIIECTBEH-
HBIM TOJICTIOPbEM B MOpEIUIABAHUHU, 0OecreunBas ero 0e30MacHOCTh: OJaroiaps 3X0J0Ty CYIHO MOXKET
CMeJo U OBICTPBIM X0JI0M MPHOIMKATHCS K Oepery.
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B coBpeMEHHBIX 3XO0JIOTaX MPUMEHSIOTCS HE OOBIYHBIC 3BYKH, a YPE3BBIYAHO HHTECHCUBHBIC
“yAbTpa3ByKH’’, HECIBIIIMMBIE YEIOBEYECKUM YXOM, C YaCTOTOW MOPSAKA HECKOJIBKMX MUJUIMOHOB KOJE-
Oanuil B cekyHay. Takue 3BYKH CO3JAIOTCA KOJeOaHMSIMH KBaplLEBOW IUIACTHHKY (ITbE30KBApIa), TOMe-
IIIEHHOW B OBICTPONIEPEMEHHOE HIIEKTPUIECKOE TOJIE.

Kyx:xaHne HaCEKOMBIX

[Touemy HacekOMbIE€ YaCTO M3JAIOT JKyXOKalue 3Byku? B OONBbIIMHCTBE Cly4aeB y HUX BOBCE HE
UMeeTCs JJIsl 3TOT0 HUKaKUX 0COOBIX OPTaHOB; KYXOKaHUE, CIABIIIMMOE TOJIBKO MPH I0JIeTe, 00yCIOBICHO
IIPOCTO TEM, UTO, JIETasl, HACEKOMBIE B3MaXMUBAIOT KPBUIBIIIKAMH HECKOJBKO COTEH pa3 B ceKyHay. Kpbl-
JBIIIKO — 3TO KOJEOMIOMasics MIACTUHKA, a MBI 3HAEM, YTO BCSKas JOCTATOYHO yacTo (yame 16 pas B ce-
KYHJy) KOJICOIOIIAsACS TUIACTHUHKA MTOPOKIAET TOH ONPECICHHON BBICOTHI.

Teneps BBl OMMETE, KAKMM 00pa30M yJanoch y3HaTh, CKOJIBKO MMEHHO B3MaxXOB JIEJIACT B CEKYHY
IIPY I0JIETE TO WJIM MHOE HaceKoMoe. /[y 3TOoro 10CTaTo4yHo JUIlIb ONPEAEIUTH 110 CIyXY BBICOTY U3/a-
BAaE€MOI'0 HACEKOMBIM TOHA, IIOTOMY YTO Ka)XKIOMy TOHY OTBEYaeT CBOS yacToTa Kosiebanuil. C moMOLIbI0
“mynsl BpeMeHn” (Ti1. 1) ynanoce yCTaHOBHTH, UTO 4acTOTa B3MAXOB KPBUIBEB Y KaKIOTO HACEKOMOI'O
IIOYTH HEU3MEHHA; PEryaupys IO0JIET, HACEKOMOE M3MEHSET JIUIIb BEJIMUMHY B3Maxa (“amrummryny” Ko-
neGaHMi) U HAKJIOH KPBUIBEB; YUCIIO B3MaXOB B CEKYHJy YBEJIWYHMBAETCS JIMIIb MO/ BIUSHHEM XOJIOJA.
Bot noyemy u TOH, U3aBa€Mblii HACEKOMBIM IIPH I0JIETE, OCTAETCS HEU3MEHHBIM. . .

Haiineno, HanpumMep, 4To KOMHaTHas Myxa (M3/arommas npu nosuere ToH F) genmaer B cekyHny 352
B3Maxa Kppuiblmkamu. [IImens B3maxuBaer 220 pa3 B cexkyHay. [Iuena, uzgaromasi TOoH A, B3MaxuBaeT
KpbUIbsiMH 440 pa3 B CeKyHAY, KOTJa OHa JIETUT cBO0OOHO, U Bcero 330 pa3 (ToH B), koraa netur Harpy-
*eHHas MesoM. JKyKu, Moposkaaroiue npy nojere 0ojiee HU3KHE TOHA, JBMKYT KPbUIbSIMU MEHEE Mpo-
BopHO. HampoTus, komap aenaet kppuisinikamu 500 — 600 xonebanuit B cekynay. s cpaBHeHUs 3amMe-
THUM, YTO MPOTIEJIEp CaMOJIeTa JIeJaeT B CPeTHEM OKOJIO 25 000pOTOB B CEKYH/LY.

CayxoBble 00MaHbI

Ecnu MbI mouemy-1n60 BoOOpa3miiv, YTO MCTOYHMK JIETKOT'O ITyMa HaXOJWTCs He BOJNM3M Hac, a
3HAYUTENBHO JTANIbIIE, TO 3BYK MOKAKETCSI HaM 20pa300 epomye. 110100HbIE MILTIO3UH CITyXa CITY4aloTCs C
HaMH JIOBOJIBHO YacTO; MbI TOJIBKO HE BCErJla oOpaliaeM Ha HUX BHUMaHUeE.

BoT moGomnbITHBINA citydail, KoTopblii omucan B cBoed “Ilcuxonoruu” aMepuKaHCKUN YYEHBIH
Bunbsam Jlxemc:

“OpHaXKapl O3JHO HOYBIO 1 CUAEN U YWTaj; BAPYT U3 BEPXHEW YacTH J0Ma pa3lajcs CTPALIHBII
IIyM, IPEKPATHIICS U 3aTEM, Yepe3 MUHYTY, CHOBA BO30OHOBMIICA. 51 BbIIIEN B 3aJ1, YTOOBI MPUCITYIIATHCS
K IIyMy, HO OH TaM He noBTopuiIcsa. Kak TOJIBKO s ycres BepHYThCs K ce0e B KOMHATY U CECTh 3a KHUTY,
CHOBA TOAHSJICS TPEBOXKHBIM, CUJIBHBIN LIyM, TOYHO mepen HayaioM Oypu. OH JOHOCHIICS OTOBCIOAY.
KpaiiHe BCTpeBOXKEHHBIH, s1 CHOBA BBILLIEI B 3aJl, 1 CHOBA LIYM MPEKPATHJIICS.

BepnyBimch Bo BTOpoil pa3 k cebe B KOMHATy, S BAPYT OTKPBLI, YTO LIyM MPOU3BOJMIA CBOMM
XparnoM MaJieHbKasi co0auka, craBiias Ha rnoiy!...

[Tpu 5TOM J1HOOOMBITHO TO, YTO, pa3 OOHAPYKHUB UCTUHHYIO IPUUYUHY IIyMa, 5 Y’K€ HE MOT, HECMOT-
psl Ha BCE YCHJIUS, BO3OOHOBUTH MPEKHIOK HILTIO3HIO”.

BeposiTHO, unTaTeNh CMOXKET NMPUIOMHUTH NOJOOHBIE K€ MPUMEPHI U3 CBOEH KU3HU. MHe ciyda-
J0Ch HAOMIOIaTh X HEOIHOKPATHO.

I'ne crpekouer Ky3Heunk?

OdeHpb 4acTo MbI OIMOOYHO OTpeAesieM HE PACCTOSHUE, a HAMpaBICHHE, B KAKOM HaXOIUTCS 3BY-
Yaluy npeaMer.

Yy Hamu I0BOJIBHO XOPOLIO Pas3ivyaroT, pa3falics JI 3BYK BBICTpPEJIA CIIpaBa WIM CJIEBa OT HAC
(puc. 154).
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Puc. 154 I'ne npousBeneH BbICTP
Ho onu 3agactyro 6eccuiibHBI ONPEACTUTh MOJI0KEHNEe UCTOYHUKA 3BYKa, €CJIM OH HaXOJIUTCS Mpsi-

MO BIEpeIM WM mo3aau Hac (puc. 155): BbICTpeln, MPOM3BEICHHBIM BIEpEar, HEPEIKO CIBIIIUTCS KakK

JIOHECIIIUNCS C3aIU.
MpI crioCOOHBI B TAKUX CIy4asX OTIMYATh JIHIIE — IO CHUJIE 3BYKA — OTJAJICHHBIN BBICTPEN OT OJIH3-

KOroO.
BoT ombIT, KOTOpBI MOKET HaC MHOrOMY HayuuTh. [locagure KOro-HUOYAb MOCpEaN KOMHATHI C
3aBsI3aHHBIMM I'Ja3aMU U MIONPOCUTE €ro CUIETh CIIOKOKWHO, HE IOBOPAYUBAasi FOJIOBBI. 3aTEM, B35IB B PYKH
JBE MOHETBI, YIapsuTe UMHU OJHY O IPYI'yI0, OCTaBasACh BCE BPEMS B TOM OTBECHOMU IUIOCKOCTH, KOTOpas
paccekaeT roJioBy Balllero rocTs MOIoJiaM, MeXay ero rinasaMmu. Ilycts ucneiTyeMslil monpoOyer yrajaath
MECTO, € LIEIKHYJIH MOHEThI. Pe3ynpTaT noiiydaercs npsMo HEBEPOSATHBIN: 3BYK IIPOU3BEACH B OJHOM

YIJ1y KOMHATBhl, @ UCIIBITYEMBII YKa3bIBa€T HA COBEPILIEHHO IIPOTUBOIIOJIOKHYIO TOUKY!

P

T

Puc. 155. I'ne npousseneH BeicTpen?

Ecnu BBl 0TOMIETE OT YIIOMSIHYTOH MJIOCKOCTA CUMMETPUHU TOJIOBBI B CTOPOHY, OIIHOKK OYIyT yKe
HE Tak rpyObl. DTO U MOHATHO: TEMEPh 3BYK B ONMKANMIIIEM yXe BAlllero TOCTS CIIBIIIEH HEMHOTO PaHbIle
U TpoMue; 6J1aroaapsi 3TOMY UCHBITYEMbI MOXKET ONPEAETUTh, OTKYIa HICXOIUT 3BYK.

OTOT ONBIT OOBSICHSAET, MEKY IPOUYHUM, MTOYEMY TaK TPYAHO 3aMETHTh CTPEKOUYILETO B TpaBe Ky3-
HeuuKa. Pe3kuil 3Byk pa3maercs B IBYX IlIarax oT Bac, CIIpaBa OT JOPOKKU. Bbl cMoTpuTe Tyna, HO HUYe-
ro He BUAMTE; 3BYK JOHOCHUTCS yxke cieBa. [[oBopaunBaeTe rojoBy Tyaa, HO 3BYK YK€ JOHOCHUTCS U3 Ka-
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KOTO-HUOY/b TpeThero mMecta. Yem ObIcTpee MOBOPAUMBACTECH BBl B CTOPOHY CTPEKOUYILErO 3ByKa, TEM
IIPOBOPHEE COBEPLIAKOTCS 3TU NPBDKKM HEBUAMMOIO My3blkaHTa. Ha camom nene, olHaKko, Hac€KOMoe
CHIIUT Ha OJTHOM MECTE; €r0 M3YMHTENIbHbIC MPBIKKH — IO BaIIero BOOOpakeHUs, cIeICTBHE oOMaHa
ciyxa. OmuOka Bamia B TOM, YTO Bbl IIOBOPAYMBAECTE T'OJIOBY, TIOMEIIas €¢ MpPU 3TOM Kak pa3 Tak, YTo
KY3HEYMK HAaXOJUTCS B IUIOCKOCTH CUMMETPUH Baileil royoBel. [Ipu 3TOM ycinoBuu, Kak Mbl 3HaeM, JIETKO
OLIMOUTHCSI B HAIIPABJICHUM 3BYKA: CTPEKOTAHME KY3HEUMKA pa3/laeTrcsl BIEpEAU Bac, HO BBl MO OIIMOKE
OTHOCHUTE €r0 B IPOTUBOIIOJIOKHYIO CTOPOHY.

OTcroa NpakTUYECKUH BBIBOJ: €CIIM XOTUTE ONPEAEIUTh, OTKYIa TOHOCUTCS 3BYK Ky3HEUHMKa, Ie-
HUE KyKYIIKH ¥ TOMY T0JJOOHBIE OT/AJIEHHbIE 3BYKH, HE IOBOPAYMBalTe JUIa Ha 3BYK, a, HAIIPOTHUB, OT-
BOpauMBaliTE €r0 B CTOPOHY. BripoueM, MBI 3TO U ie1aeM, KOraa, Kak TOBOPUTCS, “‘HaCTOpa)KuBaemcs’ .

Kypnbesbl ciyxa

Korna MbI rpeI3eM TBEP/IBINA CyXapb, Mbl CIIBIIIMM OIIYIIUTENbHBIN IIYM, MEXAY TEM KaK HaIlIHU CO-
CeIlu eIIT Te Ke CyxapH 0e3 3aMeTHOro myma. Kak yxurpsrorcs oHu n30erath 3Toro rpoxora’?

Jleno B TOM, 4TO IIIyM U IPOXOT CYLIECTBYIOT JIMIIb B HAIIMUX YIIAaX H MaJlo OECIOKOAT YIIM HAIINX
cocezneil. Koctu uepena, kak 1 BooOI11e TBEp/Ible, YIPYrue Tejaa, 04eHb XOPOLIO IPOBOJIAT 3BYKH, a 3BYK B
IUIOTHOM cpelie YCHIIMBAeTCs MHOT/IA JI0 Ype3BbIYaiHBIX pa3MepoB. JloXoms 10 yxa uepez 6030yx, TpecK
cyxapsi BOCIIPUHUMAETCS KaK JIETKUHM IIyM; HO TOT K€ TPECK IPEBPAILAECTCSA B TPOXOT, €CJIU AOXOIUT 10
CIIyXOBOTO HEpBa uepe3 TBEp/ble KOCTH ueperna. BoT elie onbIT U3 TOH e 00IacTH: 3aKMUTE MEXTY 3Y-
06aMu KOJIEUKO KapMaHHBIX YacOB U IJIOTHO 3aKpOMTE yIIM HajlbllaMH: BbI YCIBIIIUTE TSXKENbIE yaaphl —
TaK YCUJIUTCS] TAKAHBE YaCOB.

berxoBeH, OTJIOXHYB, Ciyllal, FOBOPAT, UTPY Ha poOsie, IPUCTABUB K HEMY OJHHUM KOHILIOM CBOO
TPOCTh, IPYroil KOHEI KOTOPOi OH Aepskan y 3y0oB. ToOUHO Tak ke Te IIyxHe, y KOTOPbIX YILIENeI0 BHYT-
pPEHHEE YXO, MOTYT TaHLEBATh MOJ MY3bIKY: 3BYKH JOCTUTAIOT JI0 UX CIYyXOBBIX HEPBOB U€pe3 MOJ U KOC-
TH.

“Yyneca ypeBoBelaHus”

CroJsip mopaxaroliye Hac “gyaeca’, COBEpIIAEMbIE UPEBOBEIIATEISIMHU, OCHOBAHbI HA TEX KE 0CO-
OEHHOCTSIX CIyXa, 0 KOTOPHIX Mbl O€Ce0BAIN Ha MPEIbIIYIINX CTPAaHULIAX.

“Ecau KTO-HUOYIb XOJIUT MO TpeOHIO KPBILIM, — MUIIET Mpod. ['aMIcoH, — TO rojoc ero BHYTpH
JIOMa MPOU3BOJMT BIeuaTieHue ciadoro menoTa. [1o Mepe TOro kKak OH ynaisercs K Kparo 3/1aHus, Iie-
not Bce ciadeetr. Ecnu Mbl cuuM B Kakoi-HUOY/b KOMHATE JOMa, TO HAIlle YXO HUYEro He MOXKET HaM
CKa3aTb OTHOCUTEJIBHO HAIIpaBJICHUS 3BYKa M PAcCTOsSHUA roBopAero auna. Ho nmo usmenenuto rosugoca
Halll pa3yM BBIBEJIET 3aKIIOYECHHE, YTO TOBOPSIILEE JINLO YAAIAETCS OT Hac. Eciu ske camblii TOI0C CKaXeT
HaM, 4TO o0JajjaTeNb ero JBMXKETCS MO KpbIIIe, TO MblI JIETKO ITOBEPUM 3TOMY 3asiBieHuio. Eciu Obl, Ha-
KOHeIl, KTO-I100 CcTal pa3roBapuBaTh C 3TUM JIUIOM, OyATO Obl HAXOJAIIMMCS CHApYXH, U MOJIy4al OC-
MBICJICHHBIE OTBETHI, TO MJUTIO3US M0JIy4aslach Obl IOJIHAS.

TakoBbI yca0BHS, IPU KOTOPBIX ACUCTBYET UpeBoBelaTenb. Korga ouepenb TOBOPUTE TOXOAMT 10
YeJI0BEKa Ha KpbIIIe, YpeBOBEIAaTeNb €1ad0 O0pMOUYET; KOTia )K€ o4epelb JOXOAUT IO HEro, OH TOBOPUT
MOJIHBIM, YUCTBIM T'0JIOCOM, YTOOBI OTTEHUTh KOHTPACT ¢ ApYruM rosuocoM. CoaepikaHue ero 3aMe4aHuit
U OTBETOB €r0 MHHUMOTO COOECEAHMKA YCUIMBAET WJUIIO3MI0. EMMHCTBEHHBIM C1a0bIM MYHKTOM B 3TOM
oOMaHe MOryo Obl OKa3aThCsl TO OOCTOSATENBCTBO, YTO MHUMBINA T0JIOC JIMIlA, HAXOJAIIErOCsS CHapYyXKH,
(akTHYECKH UCXOJUT OT YEJIOBEKA Ha CLIEHE, T. €. UMEET JIO)KHOE HalpaBJICHUE.

Crnenyer ele 3aMETUTb, UTO Ha3BAHUE uUpesogeujamevb IBISETCS HENOAXOoAsIKUM. UpeBoBemareib
JIOJDKEH CKPBIBAaTh OT CBOMX CIyHIaTesnel TOT (akT, yTo, KOTJa oYepeab JOXOIUT 10 MHUMOTO MapTHEpa,
OH B JICMCTBUTEIBHOCTA TOBOPUT caM. JlJIsg 3TOM 1eJIM OH NOJIB3YETCs pa3IMYHbIMU yiIoBKamu. [Ipu mo-
MOIIY BCSIKOTO POJIa )KECTOB OH CTapaeTcs OTBJI€Yb BHUMAaHUE ciymarenei ot ceds. CrIoHssICh HA00K U
JiepKa pyKy y yxa, Kak OyJITO NMPHUCIYHIMBAsICh, OH CTPEMHUTCS MO0 BO3MOXHOCTH CIPSATaTh CBOM T'yOBl.
Korna oH He MOXXET cnpsATaTh CBOETO JIMIIA, TO CTAPAETCs AeaTh JIUIIb CaMble HEOOXOIUMBIC JBHKECHHS
ry6amMu. 3TOMy MOMOTaeT TO OOCTOSITENbCTBO, YTO YacCTO TpeOyeTcs JIMIIb HEsCHBIN, caalblid IIENoT.
JIBrokeHus TyO CKpBIBAIOTCS TAK XOPOILO, YTO HEKOTOPBIE JOAU JyMAroT, OyITO rOJIOC apTUCTA BBIXOAUT
OTKYZa-TO U3 TIIyOMHBI €To Tella, — OTCI0/1a Ha3BaHHE: YPEeBOBEIIATENb.

HTak, MHUMBIE Uy/ieca YpEBOBEIIAHNS BCELIEJIO OCHOBAHBI JIMILIb HA TOM, YTO MBI HE B COCTOSIHUHU B
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TOYHOCTH OIPENENIATh HU HaIlpaBlICHHE 3BYKa, HU PAaCCTOSHUE /10 3Byyamiero tena. B oObryHO# 0OcTa-
HOBKE MBI JOCTHTaeM 3TOTO JIUIIb MPUOIU3UTENHHO; HO JOCTATOYHO MOCTaBUTh HAC B HE COBCEM OOBIU-
HbIE YCIIOBUS BOCIIPUSATHS 3BYKa — U MBI YK€ TOJIaeMCs CaMbIM TPYObIM OIIMOKaM B ONPENEIeHUH HC-
TOYHHKA 3ByKa. Habmioast cam upeBoBemaTens, 1 He MOT NIPE0A0JIETh MILTIO3UH, XOTS XOPOIIO MOHUMAJI,
B YEM 37€ECh JEII0.
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