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Ot pegaxtopa

KHrra (naparoxcr,I nprpo,Ilbtr ,Mcercc oAHoi r,{3 r} {n x nony-
JlflpHr,rx KHrr4rrg roHouecrBa, riMelorrluxc, B uHocTpaHHoi nrrepar]pe.
Ee coaepxaHxe oxBarHBaer ace ro, {ro B o6naclll xxBoi u MeprBoi
npupoAbr nprrKoBbrBaer l< ce6e BHrMaHxe oHbtx €crecrBorcrrHTare-
,refi, a u3,loxeHue HacrorLxo npocro r,r 3aflr,rMarerbHo, 9To gta xHura
B KoporKoe BpeMc B6raepxara E lepMaHr-rx 2 t3,[aHrr. Hacroruuitr ne-
peBoa caenaF co 2-ro HeMeu(om r43aaHl-tr, saHoBo nepepa6oraHHoro
r,r 3HaqITeI6HO paCUrHpeHHOrO nO CpaBBeHUTO C IePBbrM rr3AaHXeM,

BBe,[eHo 9 HosHx r,'raB, rrurccrpr,rpoBaHHbrx 16-10 HoBLiMH prrcyH(aMl.t.
Mhr HaaeeMcr, qro ri B Poccl,rr KHxra Hafirer c8ofi kpyr qlrmreneu
l, BcTperxa coqyacrBeHHoe orHoureHxe y Bcex rrHTepecyoqlrr(c, ecre-
cTBeHHblM11 HayKaMl.

Aoporofi 'rrrarerb!
ABTopy gTo KHxrx rDxlurocb cronKHlrlic, B xr,r3HH c qcroBeKoM,

Komphri Bceua yrBepxran npmlBonoroxHoe roMy, 9To apyrxe Haxo
nl,rx xcrr,rHo .,Ilaxe MHoro Jrer cnycB cr),urarer'Lr c yaoaorrbcrBueM
BCITOMI4HaJIh Te Becerble gaCH, KOrAa OH AOKa3bIBiUI CnpaBe,IUIl,tBOCTL

cBoux napalo(coB. 3Tm ul.rHtt( TaK yMero 3aruxuan nporxsopeqa-
urue ,rcrr4He cy)qexxr, 9To! ( 6onbuoMy yaxBneHxlo ero nporrrBHrr-
KoB ,l cnylUarerefi, uM npl,txoat JIocE HaxoalITL xHoraa 6onLuyto aonx)
npaBALr B napa.aoKcax x 3amAKax Hauero apyra. Ho gror genoBe( yMe,
He roJrbKo t!)'rrrL - B ero croBax rex,ul gacro rny6oKfifi cM6lcr.

ynrcrefi, cronKHyBrnlrxcrl c arltM qeroBexoM! HaBceraa ocraBMoc6
B Ayrxe rny6oKoe BneqarJreHrie or €ro ruqHmrx. 14 Bor raKoro-To npyra
H }^rHTenr, Mofi Aoporofi .rxraren6, r.{ x€raer r€6e aBTop.

TaKofi Apyr noMoxer re6e coKparrrb MHoro cKyqH6tx qacoBI,l cae-
.rIaTL rrx coaepxaTeJl6HBlMIt.

T;r crpocl.rlj6, rae Haiirr.i raKoro apyra? OrnrHncb (pyroM - oH
Bceua c ro6ofi, B3rnrHx Ha npr4pory x Ha ee cxny x Macrb, nocMorpH
Ha aoJlqo(, KoTopHM xrpaer 9ToT MarbqlrK, - oH gacTr, nprrpoar,r.
no,reMy oH He na.[aer, ox Bce crotlT Ha cBoeM ocrpoM KoHue x raHuyer
BoKpln ce6r, KaK 6yaro Her crrbr rsxecru, Kmopa, ero rrHer K 3eMiel
B4qxrxE, Bor re6e npuMep ecrecrBeHHoro napaaoKca! Ecnl, T6r xo,retxb
rroH.,rTb 3T!r napaaoKcLr - To cnpocfi oTBeT y cBoero nyguero apyra
npupoa6r, CyMei{ ,rr,11116 noHgTL ee ,3brK, ,{ oHa orKpoer re6e cBox
TafiHLrlA 3Ta KHxra Halqr,rr re6c, Kax ee roHrrLl flpo,rrx, ll oHa 6yaer
Te6e r)ryruxM apyroM,

Bcrynnenne

K. Aedd)ep
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1. Ha roph3oHranlHoir nnocHocrh nene nepeABrrarbc, c rpy3oM 15

Fnaea 1

Iloeosxn n Apyrne cnoco6b,
nepeABn<eEnf,

1. noBo3xa, xoropar Ha roprsoHTarbHoi nrocxocrr{
[er{e nepeABlraercr c rpy3oM, .leM 6e3 Hero

n,.rerxecrB€HHr.rxx. BorBparHBtllHecfl Ai Anot,w . MHoro paccKa-
3UaaKrT O "IDKTHpUKIUaX' 

ll u t4X AO3. 4(aX, XOrOpHe B nerXU\ nOBO3XaX

(puc. l) nepeBBsr cBor{x naccaxupoBr ,[eJra, no 40 x 6onee Kra,loMer-
poB B IeH6.

MH oxorHo 3ToMy BepxM, npugfiMa, Bo BH]rMaHue y![aure,r6-
Hyro BhrHocrlr4BocTr, rroHqeB, c KoTop6lMI,l Mbr 6nxxe llo3Ha(oMl-1,!t-1cb

3a noc,teaHee BpeMq, Koraa xe Aanee paccKa3r,rBarc! qro 9Tr.r Bo3qr-
Ku IDKuHpl,rxrx Ha obparHoM nlrx c 6orbuefi oxmoi npeano,{uraror
Becrx naccaxvpa aaxe 3a oqeHL aeueByro n ary, qeM exarL c nycrofi
roDo3Kofi, To 3Tu paccKa3r,r yxe Bu3btBarcT B Hac HeaoBepxe K cnoBaM

n,.reluecraeHHrKoB. A Ha caMoM aere no xopourefi Aopore axxHpr.{(try
ropa3ro,eFre Be3T c nacca)KrlpoM xnx Boo6rue c rp)3oM, .IeM Be3Tx

ee nycrofi.
no,reMy 3To npor,{cxorxr?

p Botruem raKofi npxMep: ecrru qerroBeK Be3fi Tpri uexTpa s rer-
Kofi noBo3Ke no pee'rbcaM, To eMy aopa3llo rerate 6yaer Be3rr, 3Tx rpr{
ueHTpa B noao3Ke,,{eM Hecrx xorr 66t o.0trH uemp Ha cnxHe, noroMy
qro roraa HomM npr,uercs Hecrr,r, KpoMe rerrar eue rpy3. Koraa xo3rl-tH
nxtHpltxull BolBpauraercq Halan c nycroii noBorKoi. ro eMy npxxo-
Lt1Tcq Ha cBot4x Horax Hecrlt caoe reJro: eMy 6bI",Io 6bI BblroaHo ,{acrb

Prc.1. 9noHc'{ar ExxHpnxua

cBoero rena noca,qurb Ha noBo3Ky, aaxe ecnfi 6Lr 3'aa,lacrh 6bua yse-
JruqeHa a aBa pa3a, Ho, K coxareHxro, axrlHpnKlxa ycrpoeHa He raK,
,{ ro6H 6btro Bo rMoxHo otrHoBpeMeHHo ,t c[]lerb Ha Heti. fi Be3TH ee rar,
KaK BTo Bo3MoxHo Ha Berocunere, x noroMy eaxHcrBeHHhlii cnoco6
nepeaaT6 qacT6 cBoero Beca axxHpuKlxe 3To onlpaTbcrr Ha KoHuL,r

ee orno6nefi. OaHaKo BepxHff qacrL noBo3KIt raKrefKa, .ITo Ma,leitxee
,[aMeHue Ha orno6rr{ 3acraBrrler noBo3Ky noaHrMarbcfl RBcpx, no3To-
My, ,rro6H np cnoco6rrb oMo6nx Hecru 3Ha'rxrerrbHyo ro/,rro cBoero
Beca, Bo3qrK Irpu noMolllr npoTl,tBoBeca,[ojtxeH cae]IaTb 3allH torc qacrb

noBo3Kr 6onee r4xerofi, HanpuMep noroxnB Ha cuaeHul] rocraroqHo
MaccrBHHfi rpF. OTor rpy3, cnyxauxfi nporxBoBecoM, trorxeH 6brrh
3HaqmellbHo rgxenee, qeM Ta rlacrb ero Beca, or Koropoi oH xo,ler
ocBo6oAl'rr6cc. TaKaorxHo 66ITb noroMy, ,rro ro!(a flpanoxeHh, npo
TllBoBeca r'IexHT ropa3ro 6nxxe K ocx BpalueH[, noBo3Kr! qeM ToqKa

lpuroxeHnr pyl( Bo3lrri(a, r rroroMy n?'reqo, Ha Koropoe .qeiicrByer
npornaosec, ovexu xopoxo. lf,

flaccaxrrp Ha cr,aeHrrl 6611 6Lr, AericrBxre,rhHo, B groM cnyqae
caMLIM noAxoA, uIuM rPy3oM.r)lxua - vooaex. pmn -
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Prc.2. PaBHoBeche Ha Harpp{eHHoi A)l{uHpxxule

B cauou geae (prc.2), ecr{ ueH'rp rtxecru naccaxupa (xa4 rou-
Kofi ,4) n€xBr B IBa pa3a 6rr{xe I< ocH Koneca (na,l rovrofi C), veu
TOqKa B, OnXpagCS Ha KOTOpylo npOBOAHr,K OCBO6OXAaeTC' OT '{aCTX
cBoero Beca, To ,rcHo, qro nJleqo Infl ToqKr.r B B tBa pa3a ltAHHee,
qeM rueqo &[rr rortKx -4. I,I nogToMy, (oaAa Bo3qHK r ero flaccoKr.tp
oaHoro x Toro xe Beca, To noloBuHa Beca Bo3qriKar Korropas onrrpaeTcfl
Ha oDIO6nD B, MOXeT yAepxaTb B paBHOBeCr{r,r BeC6 BeC naCCa)KXpa, Pa3
nonoBtHa rera Bo3qhKa rexxr Ha orno6nflx, To, c?'IeAoBarerLHo, HoraM
npuxoAnrc, Hecru rul]rB noroBxHy co6grBeHHoro Beca. A 3To rBIr€T€q
6onLrxxM o6,1erqeHreM. C apyroi cropoHbr, pa6ora Be3Tu naccaxfipa
fi qacr! cBoero Beca BrerKofi noBo3Ke no xopoLueii aopore He senxKa
Il He MOXCT Hn B KaKOM Cr) {ae yH,{qTO)(I{1L Tm B6rrrpHttl, KOTOpHii
nouyqaeTc, oT Toro, qTo Horrl Bo3ql{xa Hec}.T ,t lx6 IIorIoBLtHy Beca
€ro Tera.

6 l4rax, eo ecnxou cnyrae AxnHp|r(uy neNe Be3rx c rpFoM, qeM 6€ Hero.

Her Ha.qo6Hocrr.r, xoHeqHo, roBopr-trb, qro xo3$,rH axrrlrprKrux
He noBBeT aapoM cBoero naccaxhpa o6paTHo. Ecnx, oAHaKo, oH m
sTOrO OTXa3HBaerCr, TO, KOHetlHO, AenaeT 3TO He CTOTbKO r43 MeXaH[-
qecKux, cxolbKo rt3 KoMMepqecKlx coo6pa)(eHufi. ECII,| aopora BeaeT
B ropy, 10 Bce npeaErayrrll,te coo6paxeHu, x aoKa3ale,16crBa Henpx-
JIOXI,l Mttl.

B groM cnr rae K Tofi pa6ore, Koropac Heo6xoaxMa! qro6u 8e3-
Tr.r noBo3xy, rrplcoeAxHrerc, Ta pa6ora, x@opat Heo6xorrMa, qro6r,r
gaxxHfi rpys (nororxy) noAxrrr, xa xenaeMyro rtrcory.

Eo5x gra pa6ora yABoxrc, 6raroAapg npxcyrcrBnro naccoKupa, To
Bech Bllurpbtur, nonyqarcquic, or nepeHecexu, noroBlrHLl co6crBeH-
HOIO BeCa Ha KOJreCa, nO XpafiHei Mepe yHxqToxxTcs. npfi6nu3xTen6Ho
faKa, xe (apTrrHa no.nw}lfcg, ecnx noBo3Ka 6yAeT exaT6 ro MrrKoMy
myHTy, raK KaK KoJreca 6yAlr Bp*arbcc B noqBy u reM TopMo3xrr,
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IBxxeHfie. Ec,1u noBo3Ka o'leHr, nerxa, TorAa KaqecTBo Aoporx 6e3pa3-
nuqHo. Ho ec,I,l ( Becy noBo3Kx npxbaBuTc, Bec nacc,DKupa Ia eule
noroBr{Ha Beca Bo3qxKa ax,iHpxKurx, To nprj pa3MrFreHHofi lopore
aBxxeHle 6yrer 3arpyauNrealno. H naccaxxpl He n,.rargxlrii reHer.
6yaer ! TaKoM cnlAae HexerrarereH.

tgA
Plrc.3. Cnoco6 ypaBHoBed4rb nycryD AxrHpuKury

I4H'repecHo 3Har6, r.{cn po6oBaHa ,1x Bo3Moxt{ocT6 nepeAarb cacrb cBoe rc Beca
Ha orno6nu x B roM cryqae, Korra naccaxxpa Hfl? 3ro 6bl'ro 6br BnorHe
Bo3MoxHo, ecnx 6br H ycrpolr,x orno6nn mK, qrobbr oHx Mornn nep€llBx_
rarbcfi orHocxTerrbHo KoJIec. Ecfi{ 6br culeHte coflaMrro 7a Be€a Bo3,{xru,
ro, ,rro6br yrcpxarh B paBHoBecxu E€cb Bec cBoero rEna, Bo3qrl(y norpe6oBan_
c, 66r puqat B qErHpe pa3a 6onee xoporKni, ,rm6h! yAepxa.rb B paBHoBecrx
nonoE[Hy cBoerc r€rta - B IBa pa3a 6oree KoporKnfi, noKa Her naccaxlpa,
cfiAeHxe MoxHo 6buo 6u no,lBllH)"r6 o6pa-rHo, xak noxa3aHo Ha pxc. j, noxa
.4C He 6yner 6onburc, qev BC, B.tpr pau. Torna BolqrK Moxer neperarb
orno6n"rr % Beca, reM caMHM o6nerqa, pa6ory cBot{M HomM !{ npfl 3roM
H,rqero He npn6aE|,]Iff K o6lqeMy Becy, xoTop6rfi H)r(Ho no4HxMar6 npx !su-

2. ABHHeHye 'racreri noe3Aa s o6parroM HanpasneBrx

2. Ec[r [oe3A ABxraeTca co ct(opocrbp
90 KrroMerpoB B {ac, To xaKle qacrr
noe3aa ABl{rabTcf, B o6paTHoM
Ha]lpaa,leB]{r{ C npx6,lr31lTenbHoi
cxopocrbK, B 15 K[roMeTpoB B qac?

B ar:ov pasaere MbLMeeM ueJlbro noKa3arb, rrro, HanpuMep, ko-
rAa KypbepcKlri noe3a aBfixeTcrr c BlrueynoMrHr,lofi cKopocTbro, To
B JtoKoMorrBe, BaroHe u rerlrepe Bceraa Hafiqlrcq He6or[ur{e 'iacrr.r.
KOTOplte ABr,l)(),TC' B O6paTHylO cropoHy co cKopocT!,ro 15 KrnoMeTpoB
B qac. noqeMy ?ro Bo3MoxHo?
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Prc.4. Aoffi3arenbcrBo roro, qro HeHoropbE qacrl BaroBa aBxxFca

2. ABrxeHre ,racren noe3Aa s ooparHoM HanpaBrefuf 19

qacTb Ko,,leca), KoTopa, KacaeTcg a AaHHhrii tr oMeHT penbca! s Koropa,
no cyuecTBy He ItMeeT HuxaKoro aBrxeHrr.

f,l Gnepr Bo3bMeM ToHKyro n:rroqKy, Koropar BnBoe 6onbue pac,
croa,i],r'.a AC,h Hax.rexM ee Ha (pyxoK B noroxeH e DG, TaK qro66r
oHa Ha noroBrHy cBoefi AnxHH abtxoaHna 3a Kpafi KpyxKa. 3areM npu
BeAeM xp)rKoK B npexHee no/loxeHrre, T. e. TaK, qro6H ToriKa I 66rna
nporxB Kpa, nxHeiiKr.r ll TaK, qroobl ,F'G BbrxoAxro 3a Kpaii.

Karure renepL xpyxoK HeMHoro BnepeA x Ha3aA, ace BpeM, Ha-
6nrcAaq roqKy G sa xonue na,.rorrKH. Torla 6yAer 3aMerHo, ,rro oHa
no cpaBHeHtlo c TorrKoii , ,uBxxeTca B npoTuBonoloxHoM HanpaMe-
Hxx, TaK qro (orla D nepeMecrltrcg B,aorb lIl,IHerkI4 Ha I [rM BnpaBo,
To C nepeMecrirrc, Ha I MM BreBo. A To.rKa I, npt 3ToM cnlz<ur
qeHrpoM oKpyxHocTx c IxaMeTpoM DG u xoaqu 3Toro .axalvlerpa
aBllxyTc, B npoTxBonoroxHHx HanpaBrreHurx.

To,r(a I1, Koropa, mcrour or F ra paccrorHre DIlBoe MeHhuee,
qeM G, nonByHerc, 3a ror xe rlpoMex)"roK apelueHu Ha paccrorlre
BnBoe MeHhruee, T. e. 6yAerlBrraT6c, Ha3an c l/2 Toii cKopocrr. c KaKoii
Toqxa D IBHraeTc, Bnepen. Ecnx paccToqHve FK cocraLteer t/6 FG.
To I( Do,qBl,lHerc, Ha3an Ha l/6 Toro paccrosHris, Koropoe , npoiirer
BnepeA. Ecrx .D-F u3o6paxaeT xoneco, a, ocb, npr floMotlll KoTo-
poii oHo npu(pennrerc, l< 3KHnaxy, To roqKa D Bcerna 6y!er xMerb
oAxHaKoayrc cKopocrb c sKr{naxeM, a Mex{yreM To(tKa F 6yaer Heno-
lBxxHa B Tor MoMeHT, KorAa Koreco KocHerc, 3eMru. 14 B gror caMblii
MoMeHT HeKoropa, ToqKa 1<, Koropa, HenoABLxHo cBg3aHa c KoJIecoM.
craHer aBuraT6crr B o6parHoM HanpaBreHrrr{ co cKopocrEro, paBHoii l/6

Tofi cKopocrxr c Koropoit 3Kxnax lBuraercrr Bnepell, coBepueHHo He-

3aBltcl{Mo or Berrg}iHbr 3Tofi cKopocr . EI
C noao6HbtM cn) raeM Mbr BcrpeqaeMc, B Kojrece xe.,re3Hoaopox-

Horo BaroHa. OP ecrb Kpaii Koneca, KoropErfi Br,rAaerc, Ha,,l Karrtlleiics
orpp<rocrrrc M.V.

Ecnu palxyc ,N paBeH R AnriHy 48 cM, a Kpaii tMeer s urupxHy
8 cM, To roqKa P, nexarua, Ha 8 cM Hr{xe fiotsepxHoc'In pe,bcai 6 3m.ut
c|y4ae dsnqenc, co cKopocmbb, cocmastnmutei tuwo 1f6 cxopocmu ocu,
u cteaoeaneawo, cocnas/lttoqed naKJre tf6 acopocmu no$da - u npu
no 8 o6Pon$o Hanpasne uu.

TaKxM o6pa3oM, ec,'rx noe3n llBuxercr co c(opocrbrc 90 Km B ,rac

Ha 3ana.a no HanpaBJreHr,rrc K laM6ypry ro Kax,4oe Korleco, Kaxno-
ro BaroHa, Bo BcrKxii MoMeHT! Ha a6rcrynarcureM Kpae Mecr qacrb
oKpyxHocrH, Koropa, rBl,Ixerc, co cKopocrato 15 Klll ll qac Ha BocroK,
no HanpaBner{rrrc K EeprxHy.

pl BosruNre Kp).rnyo ruracrxHKy Be:rrrqrrHoro B oAHH p)6nb x npo-
BeAxre Ha Hefi pa&ryc AC (prc. ). noroxxre 3ry nnacrxHKy Ha cro,
npoTla Kpag nnocKoi, ToHKofi ruHefixx r4nrr apyaoro npeaMera, 6one€
TOHKOTO, qeM nIaCTIrHKa, li nOTOXUTe ee TaK, qTO66I OHa KaCaJIaCL

rriHeiKH B TOqKe c. Tenepb xarxre ruracrxHKy Bnepe i Ha3a.4 BAonL

nxHefiKH TaK, qro6br ro'r(a , repq&Bxaanacl Ha 2-3 MM. ,4axe BHxMa-
TeJTLHO Ha6rroAar! XOJrL,3i 3aMeTrmb ,(BUXeHrie rOqKU c. TOnbKO TOrAa

MoxHo 3aMerxrB aBr,DKeHre roqKr4 C or r<pas ruHefiKu, Koraa MbI

CTAHCM KATI,ITb IUIACT},IHKY HECKOIEKO AANbUE, qTO6bI TO'IKA B NEPC-

aBxHyracb Ha 4-5 MM. B npoTuBHoM cn) rae MbI He 3aMeTHM llBvxeHue
TO9KU nO HanpaBneHXrO nXHefiKU HX Bnepea, Hu Ha3aI. !g

3rm on6n MoxHo npoaerarL B 66rBrxeM Maclura6e, ecnl MH nor-
KaTrM Berocrnea K xaKoMy-Hu6ya6 BepTLIKa,'IbHoMy npe[rTcTBxIo, Ha-
npuMep x cTeHe nova, Tenepb oTMe'r v Menov gepTy Ha cavofi HlrxHei
TOqKe KOJreCa r,i Ha 3eMre no-[ gTofi Toq(oitr. EcJ]r{ noroM orKarrrM Ber'ro-

cunea oT cTeHbt, TaK qro6Er oH orsexan Ha 25 MM, To HaM roKaxercr,
qTo oTMegeHHOe MeCTO da KOJ',teCe eUe He CABHHyIOCb, A ecn[ MbI Me,q-

.neHHo noKaTrM BeJloct{nel &ul6ue, To IIepBoe 3:rMeTHoe llB}oxexrle oTMe:
qeHHofi ToqKx 6yaeT ,sBr,D(eH l,le oT 3eMjrlr, T. e. no HanpaBJIeHI,rrc xBepxy.

I,l Aaxe renepb MBI eure Be 3aMerI,IM, rITo6H orMeqeHHil qepm
yairnujlacb or creHsr.

A l4rax, yecex xo,lec u npl, aci xl4x c(opocrex qasrb Honeca, Horopa, rccaercc
3evnri B ,eueHre BecbMa Hoporrcro npoMexyrxa BpeireHv E aeicrBxrenE-
HOCTI He O6raAaer HuHaHrM ABux€HneM.

ll a roM cnlAae, xoua noe3! npooeraer I xM a MuHyryr B ero Kax-
roM (o,Iece B ,1lo6oi MoMeHT cyruecrByer raKac ro'rKa (cavaa xrsrae

r
E

s o6parHoM HanpaBneHex
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3. Kaxyqanca norb3a o roMaHoro
uaryfla y Befloc]rrreaoB

[43 acex ,racrefi Be]rocrneAa Hx oAHa He 3aurMa.lra TaK x3o6pe-
TaTenei, KaK ruaTyH r ero aal,lxeHue, EbIJIo cae,laHo MHoro nonbtToK
,3o6pecT[ flpxcnoco6leHue, coo6rqaoUee Hore l,Hoe ABIxeHxe, qeM

KpyroBoe.

ABe uenu rpecneaoBair{cb DTaBHHM o6pa3oM: ao-nepBbrx, yBenr-
rtHTl, Iueqo puqara, Ha Kmopoe olupaeTcg Hora, x Bo-RTop6tx, co(pa-
rrlTb,s/'luHy nlTh, npoxoanMofo Horofi .

ABTop 3Tofi KHHrr Buae,fl Ha BB,craBKe Moaerb oaEoro ,3o6pe-
TaTeJrr, KoTopHfi npo6osan pa3peuhTr, sonpoc 06 yBenxqeHrrx Toro
nreqa pblqara, Ha KoTopoe aaBLtT Hora, He yBer'IHqIBarI &IhHbr l)"rx!
npoxoaxMoro Horofi , npxcnoco6neHxeM 3HaqrTerbHo 6olee npocTr,rM
(no uxexurc u:o6perare,rr), qeM ,Bo6pereHHbre ao crx nop clrox-
H6re MexaHu3Mhr. (9ror uraryx rco6paxeH Ha prrc.5.) C ecrb Mecro
npHKpenneHx, neaarr, norloxeHue MaxoBoro xoreca u ueIIu yKa3:IHLI

nyir(TxpH6tMr.r IlnHr,rrMra. -4C pasno 4nlrxe nprrMoro uaTlHa,
Coo6paxeH}t, u3o6peraren, cBonxnxcL K cre,syrcureMy. Bo-nep-

BHr: ecrh.Di Ha qacrr,i uaryHa i{ B 6yner 6onbure luI4H6r Bcer o uaryHa
(,{C), ro npr noMoulu neAarr, npxKperureHHo}i B B, spaurarenr,Ha,
chra Horu Moxer 66rr[ r]clor63oBaHa ropa3Ao BLlroAHee. Ho npr gToM

Hore npl,ltilrocb 6H IeJIal h ogeH6lrJlHHHbtfi n,,Tb. T,e, oKpyxHocrl pa-

\uyca AB; nogToMy pbrqar BC npx.qenuBaeTc, nol ocTpHM yrnoM
K AB, u e!.afi, C uoxer 6urs Ha o6r,rqHoM paccrorHrflr or ocrr.
Bo-BTopbrx yron ABC aonxell. 6brrh raKrrM, qro6$, B To BpeM, KaK

nreqo ,4.B Haqrlraer Hau6oree BaxHyro qacrb nyrM, rueqo BC cro-
gJrO BepTrKaJrbHO, U nO3TOMy AaMeHlre HOrX (B c) HenOCpeACTBeHHO

Morno 6hr nepeAaBarbc, B -B, rae oHo Bpauano 66l ,AB c raKofi xe
cxnoii, KaK ecnh 6Br neaanL 6brra B 8. ,IIJ, ,DAefi, o6naAaouxx HeKo-
Topofi Aoneii 3HaHm B MexaHriKe rr rMeloullix KaKxe-nx6o npaKTrl-
qecxre cBeIeHr{g o MexaHrqecKrx npxcnoco6neHxrx, o6MaHqrBocTh
3Trrx ),TBepxIeHr, BnorHe oqeBraHa.

EonLurrHcrBy xe cJreayroqee paccfx,EeHxe noKaxer, qro aoBoaBr
r3o6perarerc nporrrBopeqar 3ApaBoMy qeroBeqecxoMy cMbrcny. Iefi -
cTBIe nrleqa pHqata onperergeTcfl ero uIHHo . T,e, B 3ToM crr{ae
paccrogHxeM Mexay oc6ro rxaryHa u neaar6rc. oopMa nle.ra pB,rara
He MOXCT MLtCTb Ba IeiCTBre Crrbt, XOHeqHO, IIOKa IUI€qO IOCTaTOqHO
npoqHo, qTo6Dr He corHyrbcr. OHo MoxeT 6hrTr, coBeplreHHo nprMBrM,
KaK B npocroM Berocrneae; oHo Moxer 6brfl, x3orH!.ro B Brre 6yKsbr Z,

3. Xaxyqarcr nonHa or noMaHoro ularyHa y BerocnneAo3 2a

. '.lr
P -i-1

----.-1\t\
-tt"t \l \,4__V_po_ NI ;

l;
Prc.5. ,loMaHbti uaryH

Kax 3TO BCTpe\aeTC' B [IaryHaXHa CTaHKaX CTpaH CTByIoUIttX TOqrJ.r buI}I -
KoB; yrl, xe oHo Moxer xMerb Bur Kpyra, 9To .tacro 6Haaer Ha KpaHax,
c noMolubrc KoropHx noAhrMaror Trxecrx Ha 6opr napoxoAa. OopMa
He rirpaer HuxaKofi ponx A21, ruega pbrqara, ( KoropoMy nprLroxeHa
cnrai aJt,llla ero Bceraa paBHa paccTorrHxro Toq(n npruoxeHt, cx-
nu (nenaru) or ocH BpaueHrr, nocMorpr,iM ,'roMaHbrfi ularyH Hauero
r.[o6peTaTert. Dnam,{ap, ToMy, qTo oH cAenaH r,!3 ttep4oro Meraara, C
aceua 6yAfi HaxoAl1hcfl Ha oAHoM ,t ToM xe paccrocxl-it m -4. noer:o-
My MoxHo BBecrx TBepAoe Merzuult rrecKoe coell{HeHxe _4C, rar sro
,3o6paxeHo nxHuefi D, ,LelrcTB,,e, (oHeqHo, m gToro He r3MeHxTcr.
OrcroAa MH MoxeM yAa trtn\acrt AB 11 BC,(CFhGE\,uo(Ta-
Herc, rorrLxo EF (EK). AptrllMu cnoBaM[, npeMoi puear AC vnu
,ErI( 6yler xMerb raKoe xe reficrBxe, xa( o6uKHoB€HHUfi noMaHbri
wtya ABC, ecnlt npeAnonoxxrb, 9To paccrosHxe EK pasHo AC,

Aoxa3aB, ,{To ABC uox;no 3aMeH}irb Lrepe3 /4C, Mbr onpoBepr-
nH mopoe ylaepx4eHfie. qTo ecIU npfiMeHHTb,'roMaHHHfi rraTyH, V6t
n)n{[e ucnoJlb:]yeM cxjry Borx, Ho Bce-TaKra paccMoTpMM nolpo6Hee
r.r 3To o6crorrenbcrBo. yton LMN nycrB 6yAer paaea yrny ABC.
Cxra, npuroxe8Ha, B.V, fiMeer BeprxKanr,Hoe EanpaMeHxe x oe-
pelaerca B M nocpeAcrBoM MN. l1so'pa3rrM Benx'{xHy gToi cxnLr
orpesxoM MJV. yron LNM nprMofi, raK xax -t,,V rextr ropr.r:on-
TanbHo. 3Aecb orrt6l<a 3aKr'rroqaeTcfl B ToM, qTo liso6peTaTenb cqrrTaeT,
qro HanpaMeHrre M]V, K KoTopoMy nprutoxeHa 3Ta crura, coanaaaeT
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c HaDpaB,leHueM ,qBuxeHrrr. Ha Iene HanpaMeHlle onPeaenrercg rl't-
Huel MO t no3ToMy He Bc, cr.Ula, npeAcraBlletHa, orpBKoM MN,
3aTpaqIBaeTc, Ha BpaueHue.

qTo6br HafiTl, Ka(ac qacrb cnrH 6yaer xcnonBoBaHa, crporr (lla-
pajurelorpaMM crjrr, nposoA,9epe3 N rrprMde, napa rcnbid]fjle MO u
Pllzf TorAa Mbl ErlqnM, !I1o cr.rra MN B M pa3Jtafaercfi Ha aBe CIJILI,
rr3 KoTopbrx oaHa no BenuquHe L EanpaMeHulo H3o6paxaeTcc mpe3-
KOM PM U yHr.rrrroxaercq IaBJ'teHrieM TBepaoro uaryHa, a apyra, x3o6-
paxaeTci oTpBKoM MO 3a7p r{vBaeTc,. B M Ha BparqeHrre rxaryHa.
Ho MO, rax xarer nprMoyronbHom rpeyror6H{Ka, MeHLlxe runoreHy-
3br M]V; mKxM o6pa3oM, u3o6pemrenr, Henpaa, npeanonaaarl, qro cr.ua
MIV [cnorrBoBaHa nonHocrbto. Teflepb npeacraBuM ce6€, ,rro cn'Ia He

nepeHoo,rrc, npr,r noMorrx oTpe3xa pbrqara ]llrN x3 .',V B ]l4, a flpelcra-
BUM Ce6e, qro, KaI< 3TO Mhr Aer:urH paHhrue, noMaH6lfi luaryH 3aMeHeH

nprMonxHefiHbrM ,,V u K (oHuy ero N rph'Ioxr,IM cxny .,l'N; Torra
HanpaBJreHue crutbl coBrlaaer c HanpaBreHreM (acarenbEofi, I, cx,la
(KorAa ,,iY B roprr3oHTalr,xou xanpannexur,r) 6y,qer Mcnonr,3oBaHa qe-
nxKoM. Ho renepL oHa npxroxeHa K 6oree xoporKoMy nneqy pblrlara

-t1V, x noroMy MHriMbrfi BDt rpuu cx/l6l cHoBa repsercr. Byaer nI{
laBJI€Hl,le Horn npunoxeHo B ,lv K nprMoMy uraryHy.tlv rur[ xe oHo
neperaerc, B ToqKy M \rcqy LM, oHo B o6oxx clrrrarx oKa3blBaer
oauHaKoBoe AeficrBxe; x 66pa3,,Iu,{Ho, npruIaraercs Jrt,l nojrHa, cnra
MN K 6oree KoporKoMy n,leqy pLlqara rrrr MeHluM cxna ( 6oJree

I2'rxHHOMy nneqy,
HecMorp, Ha 9To, x3o6perarenr,, 3(cnoHxpoBaBurlifi rxarl'Il! Mor

ony6nrrKoBarr, 6narcnpurrHbte neqarHEle or3blBbI rloaefi , nonl3oBaB-
ulrxc, roMaHbIM uIaTyHoM, Iora3HBaKrlqxe, 9To npx floMoufi [oao6-
Horo npxcnoco6reHu, oHx llorD rltnx npx e3re 3Ha,{}frenbHbri BBIxr-
pblru crrDrr mK qTo uM B HeKoTopHx cnyalarx y4aBaJlocb npeoaoJrerL Ta-
KUe Kplt6te noa6eMH, cnpaBurDc, c Korop6lMu paH6ue oHL TI6ITaJIIICE

coBeDIueHHo 6e3ycneuHo, IleM o6bscHnrb 9To rpmHBopeqle? Orr{acrlt
MO,(HOTeM, qTO ycnoBrrs BO BpeMq Onbrra 66L'IU ItCK,UOqltrenLHO 6naro-
nprrcrtlH, BenocErea 6brrl, Moxer 6 Tb, HoBhIM u 6onee coBeprueHH br M

B aplrxx orHoueHr,rqx. Aopotx, Bo3MoxHo, 6hlrtt 6oree r,!a,qlo.rMH, 9rr-
CTLTMU X TBepALTMX, qeM O6blXHOBeHfiO. BeTep TaKXe MOr 6brn 6onee
6naronpr,{srHLrM, x na 9To Morru He o6parltrb rocraro.rBoro BHrMa-
Hr,rs, l,Inl, e3,llox Ka( pa3 B 3To BpeM.s 6bln crflbHeer qeM npex,4e.

Ho 6orree BaxHoe 3Ha,{eHrre, qeM Bce 9rr, nptqrHlr, uMeno a)'IleB-
HOe COCTOTHXe e3AOKa H B,rqHre 9TOrO COCTOTHUq Ha rereclr6le CIlrhl,
OH 3auHTepecoBa,'rc, HoBHM mKprJTneM, H4qerrcq, qro olto 3HaMe-

Hyer co6ofi u3BecrHhrfi nporpecc. Bo3MoxHo, qro oH )Dl(e BHcKa3arcs

3. Xaxyqaicc nonb3a or,'roMaHoro uraryHa y BenocuneaoB

B no/'rb3y orKpbrrrrs - no reoperHqecKrM coo6paxeHxrM; oH Ha{erJr-
cr, .ITo oHo oKo(eTc, oqeHL no,[e3HblM, t{ cTapalc, onpaBnaTl cBoe
MHeHLIe Ha npaKTrqecKoM onblTe. BooAyrxeBneHH6ti DceM 9TI,iM! oH
6Hn cnoco6eH K 6oree peuure.'rr,Hr,rM rl flpoAoJrxurerbHbrM ycrnurM,
},l 6naroAaps 3roMy Bo6parrcq Ha xorM, KoropLlii Ao Tex nop 6brn eMy
HeaocTy[eH.

BnugHue ryxa Ha reno [3secrHo, l, ]Tor cn] tafi ecrb ,lrtrh HoBhtfi
npr{uep. Eraox He noHuMaeT, rtTo npM.rxHa, yBelrql.{Buas ero cur6r,
nMeer ncrxororrqecKyro, a He MexaHxqecK),ro npripory! a x3o6pera-
TerB noxrtHaET nroatl ororo BenoHrMaHuq, He crotr eMy 3aBuAoBar6l
[px6LL,IL x3o6peraren, B o6uleM roBo,'rLHo HrqroxHa.



1. Pa3yMH6re 6MbepAHbre urapbl

Kax xe o6},rcHxrb, qro ro,,rbKo urap / fipxxoAxr B ABfixeHue?
I,I aanr,ue, qeM o6bficHr,rrb, 9To KaK 6br Hr.r r,r3MeHrrL cKopocr6 mapa r,
KaK 6bI Hx yBenxqxBarb ,t/.Iri yMeflb[Iarb qHcJro uapoB B noKorIUIeMcg
prA). ro Bce paBHo urap A a3qaem" to,lHo. c KaKoi{ cxopoc1610 Hxqatb
aBl{xeH e I, rae ocTaHoBriTr,cr?

Bo36MeM noxa 6e3o6rccBeHur ror (baKT,9To rxap D B nonoxeHux
d BHe3anHo ocraHaBrHBaerc!. 14 TorAa rcHo, qro aMecro 3Toro BHe3an-
HO npexpaTxBueroc, aBxxeHy, ao'rxHo HacTynxTr, aBr{xeHfie lpyroro
lxapa, TaK (a( aeno Kacaerc, /'Illlub IIoABr,rxHbrx Ten. aeiicTBxTenBHo,
MLI Bl,IAt M, tiTO KOrAa IIap, TepteT BCIo CBOIo <3HeprHIO ABI{XeHUrr,
npfixoAl,IT B ABxxeH e ap ,4. Ho raK KaK 3To Heao3MoxHo 6e3 co
AeiiicTBH, rxapoB B x C, To Bo3H (aeT Bonpoc: KaK o66rcHl,rTr,, ,{To

fiapbt B v C He yqacTByroT B ABfixeHrrrn? floqeMy 3Heprx, ABr{xe
Hr{g He pacnpeAenreTc, paBHoMepHo Mexly BceMr.r uJapaM A, B, C
r{ D TaKITM o6pa3oM, qTo6d Bce qerr,rpe ulapa ABlrraurlcL AaJr],ue, Ho,
KOHeqHO, MeAIeHHO U He Ta( AaneKO, KaK B TOM Cr'D {ae! Korla BC'I
3Hepru, flepeaanacL oaHoMy apy ,4?

Ho c qeM M6I ceitr'{ac no3HaKoMl4nlcb eure He ,BJIrerc, caMLIM
nopa3uTer6HLIM.

fIpeAcTaBIrM, rlTo peqb xAeT o 4, 5,6 xnu 7 fioKorqxxc, (apax,
lr MBr BMecTo oaHoro Ton(aouero uapa noKaTxM K 3Tr,rM cnoKoiiHo
nexauluM rxapaM pa3oM 2 anu 3 mapa, KoTopbre Toxe rexaTb B oaHoM
pray x xacaroTc, apyr apyra. Toraa mapbr, nexaBluoe B noKoe r nory
qrIB[IUe TO]'IqOK, IIpOTATIT eue 60/t6lXyO CTeneHb <pa3yMHOCTl,Ir.

A KaKerca, 6yAro oHy 3Haor, cxonbxnMl, uapaM, npo/3BeAer ronloH, I no-
3roMy caMf Bceraa nprBeay.r B aBHNeHxe roeHo ra(oe }r{e xonxeecrBo
urapos ,3 cBoero peaa.

tlTo6r,I o66rcHxrb 3To 3araAoqHoe ,IMeHre. HaM EoHalo6rrc,
B AaurbHefiueM ABa [oHrTx, - <pa6oTar r{ €Hepru$.
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lnaBa 2

fleuxeuun Kafqul/rxcg
neTf,l4ux ren

1. Pa3yMHbre 6xrbrPAHble uapbl

f,t ta.no. o.Auv rpv 6urbxp.sHbrr uapa ,4 8. C (prc 6) onrna-
ffi,, 

"arr"rru 
Ha oaHoi{,11'lHt4u stronb 6opm 6 nb,pna. TaK'ilo6Ll

[apbr KacaJ'Mcs apyr apyra, r{ Ha npoaonxeHux sToi ,,IrHxI'I Ha Dac

croqHur{ 15 cnr or C. nouecrrttl eure oarlH lxap D.

ABCE
,/-\,,'-\,,--\ ," 

-'',

\JLJ\I ' .,'
IJAJJ

6cd
PHc.6, nepeaaca ABr)r{eHre

Do
o
Tenepb llaArlM [apy D nerK i:i ro,r'ror no nanpauen[lo x C,

3TrM nOnBUHeM UIap AO nor'IoxeHt{rl -E x 3areM npeaocraB[M elo ca-

rvroMy ce6e. Kor4a npeKparurc, aBr'IxeHxe, To apbr 6ya,'r xMerb no-

,roxeHlre o. b, c. d, rpeacraBreHHoe xa pnc.6- lllap 
' 

ocraHoBujlc',

3aHeB npu6nu3urerLHo ro noroxeHl'Ie (d), r xoropolvl oE Haxoal,Ijlc',

Koraa ror.rKHyJl ocriulbHbie luapbl. [IIapbI B u C ocranllcb Ha rex ca-

Mbrx Mecrax, rle oHrl x 6blnla, uo ruap,4 orxarlr:rca no HaIrpaMeHxIo

rlBxxerr/, ur<rpa D [o ro']Ku o. [lap ,4 Haqa,r nBHm]bcfl KaK 6ytrro

I Tor caMhrii MoMeHT, Koraa urap D, ylapuB no urapy C, ocrauoauncl'

KpoMc roro, UIap -4 BaT an, ao-BIr.qIlMoMy, AB[rarr'cs c raxoi To'rHo

61,.pocrorc. c rakoil uap D oKoH'I14,1 cBoe !BDKeHre [lpx )ToM uJap

.4 orRdrxnc, (npeononeBaq rpeHhe) Kal. pa3 Ha raKoe paccro'H e

r, *u.o" nar"raa,rra, 6bl tudp D, ec,lfi 6bl elo aBuxeHxe He 6bl,,lo

npefBirHo qpyr Mh uapu^lu P

Ecnx yABolrL r.uri yrponrr, Maccy ,.rfi paccrorHue, TorAa pa6ora
TOXe yABaUBaeTC' r.IJlIt yrpaHBaeTcg,



26 rra8a 2. AsxxeHrle karrul,rxce u nernqux ren

3Ta 3Heprnq craHoB,rrcq reM 6onblxe, rteM 6on6ure Macca utapa
(ruru ruapoa) u seu cxopee oH aBfiraercr; 3Ta gHeprlrq yaBauBaerc, xrrrH

yrpafiBaercrl, Kofla vacca uapa craHoBrrcq Bnaoe ,trlr Brpoe 6o,qLUe,
B HarxeM onr,rle Mb, npeanoroxHM, qro roJrKaloluarl pyKa aal,D(er_

c, Bceraa c onHofi x roil xe ctutoii, a creltoaarerhHo. Mlo,lKae\llJi
elo rap aBHxerc, TaKxe c oaHoii x roi xe cKopocrblo, TaK qro l{Meer
3HaqeHre ror'rbKo Bertlqvla Maccbr (r, e. vucao urapor).

I aaHHoM cny,{aenexauxe B pray uapbl o6nararcT }rIlepuHeft. 3To
cKa36tBaeTc, B TOM, qTO MH He MOXeM KOpOT(ttM HenpOAOJIXrTerbHbIltt
yaapoM noaBr{xHoro uapa nepeaBuH}'T6 Ha 3Haqr{TerLHoe paccrorHHe

Becb pr,[. HaKoHeu. Hauo novHl,tr6. ,]1o ulapH ctrejlaHbl tl3 c,'loHoBofr
(ocTtl 14 noSToMy ot{eHb 3racTrI{HLl, T. e, 9To oH, oT Bjll,lrlHug Hanopa

HJrv yaapa MeHrror caorc OopMy (aenalorcc 6oree nrocxunu), u :areu
crpevrrca npxHqrh onrrb cBoE nepBoHa,ra,l6trhlii uapoo6palH6lii Bxn.

Ec,1x MLI npxMeM Bo BHrMaHlre BbIueyKa3aHHLte noHrlrllr, To Nlbl

luoxeM o6BgcHxrt, ce6e 3Tt ,IB,eHHr.

E![[ll!ij8 PaccMorpuM cHa,r&'Ia ror cryraii, xorna o,[IrH luap
npHBeleH B aBuxeHre. 9ror rap, yaaprouxi B pra apyrxx apoB,

He MOXeT npeoaoJleTb uHepuxlo Bcero prlAa, KaK! HanpHMep, Henpolon-
x Te,,rbHr,rii yaap KynaKoM Ir?'Ir4 MonoTKoM B oTKpblryo,qBepb He B co_

cTorH, u nonBlrH]"rh nocreaHlolo,
OnHaKo nepBr,rfi uap Jlexaurero praa or yrapa ned)opMlrpyerca

x caetraercg 6onee nnocKriM; pacuuprrcb, gTor uap aeoopirxpyer,
B cBoro oqepeab, BTopoi ap, BTopofi rllap - rperui:i x r.,s., x qepe3

Bce uraphr npoiiAer 8orfla exa u, unu, KdK npuHrro roaoplrrL! Bo/'IHa

ynpyroil aeoopMar.ux, SHeprx, aBuxellx, yaapflouero uapa fipeBpa-
Tr.r,'lacb npfi 3ToM a gHep[{ro BonHsI ynpyroii reoopMauuu. KaK To.]lbKo
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3Ta BorHa rocruraer nocneaHero luapa, oHa He HaxoAHT 6onee conpo_
TTIBJIeHUq, eCIl,l He npuHfiMaT6 aO BHIMaHl,le TpeH ,l nocrleaHero ruapa
o cyxro (noacrulxy). IlogroMy 3Heprll, BorHbr Moxer onrrrrr npcllpa_
TlrTLcg B 3Heprrlo nBrxeHur, u noc,leAHflii luap HatlrHaer nBfitaTLc,
co cKopocrbro! npu6nx3lrrenLHo paBHoi cxopocru yAapxBrxero uapa_

PaccMoTpxM Tenepb cny,lafi, KoaAa B pq! uapots ylaprrcr IBa
urapa, cneAyrourxx Ha HeKoropoM paccrorHrx npyr3a ttpyroM, Or y,lapa
nepBoao ujapa, KaK ll paHbue, oTKaTITCA OIHH Uap noc,leAH,lii
B noKorueMc, prny, u qepe3 HeKoTopoe Bpenn oT yAapa BToporo ulapa
orKarrrc, etue otrHH txap - npeanocneaHrrii B noKorueMc, prjry. r e.
Bcero npuAer I Aa,{xeHre 2 uapa. Tenepb Mbt MoxcM rroHr.r.L. Lr.ro
npoD3oiirer r,t D Totr{ c,'ryqac, ccnx yaap Ha pgA uapoR npoxlDctLefl
cpa3y nByM, uapaMx, cretryloulxMu HenocpencTBeHHo ]lpyf 3a ,qpyront.
llep_Bl,rii nBhxyul,{iic, txap ynapxr a nepouii noxo,rul,tiic, .uap ,t.
coo6[tHB eMy ynpyryrc leoopMarlfito, caM ocTaHoBuTcr, :]aHrrB Ntecro
rue)(4y nepBblM noKoquuMc, ,t BTOpbrM !tt!txylllrrMcg ruapoNt, y]1]1tl r4D
TaKftM o6paloM Becb prrA noKor[luxc, uapoB Ha onxH rxap.

C,rreayer erqe saMerrrr, qro MexAy MoMeHToM, Korna nporcxorrr
ynap uapoB, r reM nioMeHToM! Korua nocneaHxii lt3 prta noKorutrxc, ulapoB Ha9IiaeT ABrfaTlcfl, npoxoaHT HeKOTOpOe! XoTrr l{ ortcH6
KOpOT(Oe BpeMr, 3To To BpeMr, KoTopoe Heo6xoarMo, ,lro6Lr yrrpy,
ra, Ae(bopMauxn, coo6uer{Ha, nepBoMy uapy! npolllna qepe3 BecL pJrn
ruapoB x nocrurna 6H nocjreAHero uapa.

BTopoii asfixyurHiica uap yaapHT nogroMy He s nepB6rii noKo,I
ruxiicr, a s nepBbrii ABrrxyulr{ilctr lxap, KoTopbrii ronrrko qTo ocraHo_
Btrcr. OH coo6qrr eMy ynpyryrc aeOopMaqxrc, Koropa, Aocrrrlcr
nepaoro rloKogl{croca utapa Iflut6 qepe3 HeKoTopoe RpeNrr,

TaKHM o6pa3o^t, ynap ,4Byx nBxxyuhxc, uapoB cocrolT x3 xBvx
x\rnlnbcoB. crelytorxxx onhH ta npyrxM qepet o,leHL xoporrrir npL_
Mex,ToK BpeMeHrr. Pa3 sro raK, ro c apyroro Korrua prAa aorlxHo
orKaTrrLcr lRa uapa co cKopocrbro, paBHoil cKopoc.r4 nBrxvlltltxc,
urapoB. ToqHo tilK ,,e 06bqcHretcq t, ror c.tftari, *oaa, a"r^rrrrra,
urapoB 6onee nByr. !

2. EpocaH[e urapa 3a yrorl

C STxrr 3atrrrrxcii r\rbr Bce 3HaKoNbI B ToM cryrrae, ecnu n_roc
KocTL yrna BeprxKant Ha. BcrKtrii l\ta,,I6qrK 3Haer. (tro cc,,lE euv xorrc.r
or nolacrb a floJ1!1uexckoto cltexKov Kf,K pr, 

" 
rr^r,oa nu,orrrl

creAjnoqee noHque, xoropoe HaM Aeo6xoanuo, - lro .t$ewrre,
T.e. crpeMreHle rera coxpasuTb cBoe locloiHre (cpaBHrq.1, rn.3,

r).(urce o6 rs.p,"g cu e.l, rr.3, pa3a.4.
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Pxc.7. OlMoHeHxe cHapf,tra or ero nepsoHaqarbHoro HanpaaneHne

MyHIlXpa, - C TaXOrO, KOHeqHO, paCCTOrHr.rrr, KOTOpOe nO3BOrIrnO 6br

rrpoH3Becrr.r gToT on6tT BnorHe 6e3onacHo, - To cneryer uerxrbcrr
ropa3ao Br,r(le, - npu6nu3uTenbHo B ocTpue KacKI,r. np[.IxHa 3Toro
rex{T B Her36exHoM nareHxrl noa reficrBxeM clinH T{xecrr, Ka-
KOBOe AB XeHrie COBepUaer BcrrrcIfi 6pOLlIeHHbri npeaMeT Bo BpeMrr

nonera. Pyxb, u nyuKr,r TaKxe aonxHH 6brTb HanpaBleHu D loqI(y,
pacnonoxeHHyro ropa3ao Bbrrxe roii, B KoropyK, xeraror nonacrb. TaK,
HanpfiMep, nynr, BbureTeBuafl h3 p)t(brl, rloMguleHHoro B ToqKe -a
(pttc.7) uoxer ronacrL B r{errroBeKa! KoropHi Haxolxrc, B B, u Ko-
Toporo He BhAHo r: rouxr -4, [pr'{eM oHa nponerrr Har kpbruefi
noMa, Jrexautero Mex.ay 9TrMlr ToqKaMH. BblcTpe,r 6bln npolsBeleH
no HanpaBjreHr,oo nyHKTxpHoi ,I,o ,fl,t ,4c. A TaK KaK nyn, oaKrnqe-
cKtt llocrl,Iuta rogKx 8, To MoxHo cKa3arb, qro oHa rerera BHn3 -(noa yrnoMr. O6brcHeHve orKroHeHlu or cBoero nepBoHa'{,ul6Horo
HanpaMeHrlg rexuT B ToM, 9To ecTb ct,IIa, 3acmBlrlorla9 nyJ1rc xnH
cHapsa onycKaTLcq BHr,r3: 3To orjra TrxecTH, Ben quHy roTopofi M6I

MOXeM r3MepuT6 nO BeCy CHapgIa.
Ecnu crna rrxecrx Morra 6br AeficrBoBarb ropx3oHTanbHo, To oHa

Morna 661 3acraBlr6 cHapqr m&loHltr6c, (Ha HeKoropHfi ,Tonr B cro-
poHy, T. e. xMeHHo TaK, KaK Md o6LIKHOBeHHO nOHhMaeM Br,IpOKeHrIe

€a yron,, npaBAa, cxra rrx€crr,r He Moxer ra( reficrBoDarb, 3aro ecrL
apyMe crfif,r, KoTop e B cocTorHt{}r oKa3HBarb TaKoe ae cTBre.

HanprrMep, Berep, KorAa, otl ayer nepneHAxKynrpHo x HanpaB-
neHxo nerrurero cHapraa, 3acraBrrer nynrc yKnoHrrbc{ or ee rlepBo-
Har{aur6Horo nJ.[,t. OTo AeficrBHe 6HBaer HacroJrb(o 3flaqrfenbHo, qro
Bcer,qa np, npuqene npuxoaxrc, c 3THM cqurarbcs. Ho 9To Henpe-
pbrBHo aeficrByroqa, gHeulHrq cr,'Ia. Moxer :ru raxxe KaKas-Hx6yah
MTHOBeHHa' CXJra, reflCTBylOUIa' Ha nynrc r{nx Ha urap, coo6ur.rr6 xn4

crpeMjreHue )'K,roHxrbc, or nepBoHa.rarbHoro nyra? B aeficrBrrrenE-
HOCTI4 9TO EO3MOXHO r,r OCylleCTBr,rMO, HanpIMep, B TaKIX Uapal, KaK

KpoKer, TeHHr{c !a 6efic6on, Ha puc.S ,4 lI ,O flpeAcraMrror ,l3 ce6,
uapbr, Koropbre aB rarcTc, no Ha[paBreHHro 6onbuofi cmenl<l,r, ,iMeH-
Ho cr'reBa HanpaBo. IIIap!,I x3o6paxeH6l TaK! KaK oHI,I Kaxlrcr, (oraa
MBI XX paCCMaTpXBaeM CBepXy, T. e- TUTOCXOCTI' 6)rMar[ npeAronameTcs

"G.:==+=:-:-:

Prc.8. OnooHerrn utapoB or hx HanpaBnext, aBtxeHrg

nexaqefi aopx3oHranbHo. Coo6uIxM rnapy / Bpaularenr,Hoe ,qBxxeH he
Bo(pyr Deprx(arLHo[ ocx a MoM€m 6pocaHlr, ujapa, Kal< 3To yKa3aHo
KprBbrM! crpenxaMx. nepeAfirr noBepxHocrL uapa, o6paurenxaq r D ,
craHEr roraa nepelBxraftcfl rro Hanpa&l€Hrro crpenl(r{ B h 6yaer BMe_
cTe c TeM cTpeM{T6C' B lOM )t(e HarlpaBneHr,rx [epeMerqaTL u Bo3I]r(,
Eaxonflqxiicfl [epeA ulapoM. Ho (ax o6arcHr,tTb, qTo urap cMeruaer_c, B nporr,rDonoJloNotoM HalpaBreflrx? 3aKoH (paBeHcrDa aeficrBx,
I,l rpmuBo,{e crB[r, sro BnorHe o6!rcH{er.

fl Orc uoxro EtrrcHrrt Ha cneal4onrxx npltMepax. Ec.rlu Kro-Hrr_
byar,, {ttxoancb B IoAKe, TOnXaEr qeloBexa, cTorqem Ha MocTy, To
3TI{M CAMbIM OH BDI3UBACT HE To.,IEKO IBrcl(EHXC qE'IOB€KA OT 'IIO4|<'I,Ho L ABTD(eHIie cBoem co6crB€HHoro rera, a creaoDarejrLHo, lt ,oaKr(
oT Mocm. 'Ib xe caMoe or] taercr, xofAa M6r, cltlE Ha (aqerrx, ToJr-
KaeM Koro-Hu6yAh; gTl.tM npuBoAmcr B ABuxeHre He rorlKo qeroBeK!
KOIOpOTO MLt ToltKltyJllr, Ho tr M6I CaMtl Hag[HaeM IB'{raTbCfl, x npuToM
B llporlBorroroxHoM HanpaBreHux. Tir(xe x rpe6n, Moxer c,[yx{Tb
npxMepoM, TaK Kak rolKa ABxmerci B HanpaBreHl,{x, o6parHoM ToMv.
B KmOpOM BeCrO CTpeMtrcl caouuyrr so4y, p

2. Spocalire uapa 3a yron 29
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To xe caMoe 6yneT, KorAa nepeAHrrq noBepxHocr6 uapa cAB aaeT
BO3Alr( nO HanpaMeHxo cTpenxs 8; B noIo6HoM orq^Iae uiap, B cBoro
oqepelb, ucnDrTsrBaeT cMerrleHr,le B npoTuBonoroxnoM HanpaBJreHxx.
CneAcrBrreM ororo 6yAeT ABrxeHIle uapa ro DrxKrxpHoi nr{Hrrx C
BMeCTO O,(l,tIaeMOrO ,0BtrxeHr,l, nO npgMoil IHHTIX D.

Ecnu 6H urap Bpauanc, Ha oaHoM Mecre, To rrepeaBHxeHlle Bo3-

ayxar BH3aaHHo€ nepeAHei noBepxHocTLro, o xoTopyro oH l,lcnr Tr,rBaeT
TpeHue, ypaBHoaecrurocb 6H cMeI[eHxeM B npoTxBononoxHyro cTopoHy
Tex Macc Bo3ayxa, KoTopbre [pxBoa9Tcq B ABr4xeHrre 3a[Hei noBepx-
HOCTT,TO Uapa.

CoBceM ,Haqe o6c1orrr,{e.rro B.[aHHoM cJr]qae. lllap latxerc, oT
A K D. np 3ToM oH cxr{Maer Bo3Ir4(, xoropbri HaxoAr.rrc, BrrepeAu
Hero, fio3aAu xe em o6pa3yerca pa3prxeHHoe npocTpaHcTso. flo3To-
My conpoTrMeHxe, rcnbrTLrBaeMoe nepeaHei noBepxHocTbo rrapa!
BCnelsrBxe TpeHm o Bo3ayx, 6ol6ule, .!eM To xe co[poTuMeHre, uc-
n6rTbrBaeMoe ero 3aaHefi noBepxHocTLo. B 3ToM x 3aKlIoqaeTcr npu-
qrHa, BcnelcTBxe KoTopofi M6r B HaueM paccyx4eHlrr anc npocToT6t
onycKaeM conpoTr,rBJleHxe Bo3alD(a Ha 3aaHDto noBepxHocT6 u-rapa, Ko-
rtra Mbr coo6ruhM rllapy spaueHhe B npoTrrBonojroxHov HanpaMeHul,|
(puc.8, .E), To ero repeaHrg noBepxHocrL ,uBxmercc no Ea[paBre-
Hl4ro crpenkx .F H roHHT Bo3Ayx B ToM xe HanpaMeHr,t[. CneAcrBtle
9TOrO: rXap OTKnOHCeTC' B npOTUAOfiOIOXHOM HanpaBjreHr.r[ n r'reTrf
no n)flKrripHofi nxHuu 6.

Tenepb coo6uluM rxapy BparqeHxe Boxpyr nopu3oHTajrbHofi oc,
B TOT MOMeHT, (OrAa ero 6pOCaloT B fOpfi3OHTrUrbHOM HanpaBjrer{Xrr;
u nycTb oc6 BpatueHM coBflaqaeT c TeM HanpaBjreHrreM, B KoTopoM Mll
6pocaeM urap. CTpenxa .EI yKa3LrBaeT HanpaMeHxe, no KoropoMy [epe-
MeruaeTc, BepxHff clopoHa urapa, cTperrKa r yKa3LrBaeT To xe HarrpaB-
neHxe an, ero Hr,D(Hei cTopoHr,r. 3To apauleHtle DHaqa,Ie He oTK,roHr,rT

uapa ol eto nepBoHaqa.rLxoro ABrxertlt, no HanpaBneHuro -8 , Aefi-
cTBrTer'rLHO, TaK KaK BO3AyX H44 UapOM r,' IIO,q HtM XMeeT fy )|(e CTeneHb
pa3pexeHnr, To conpo*rarreHrq ero npH TpeHrrri o BepxHroro r,r Hrx-
Hrclo noBepxHocr, u.tapa 6yA,.r B3auMHo yHrqToxar6ct. OrHaKo 3To
tMeer 3HaqeH[e rxM Ha nepBoe BpeMr, flocne xe roro, KaK uap
yxe npouen HeKoropoe paccmcH!.re h o6Hapyxrr 3aMerHoe ABxxeHfie
(HX3y, ero H,rxHff noBepx8ocft, Hagr,rHaeT cryulaTb Bo3ayx, Mex4y TeM

KaK Haq E€pxHefi [oBepxHocr6ro o6pa3yerc, pa3pexeHHoe flpocrpaH-
CTBO, Tenep! Mbr r,rMeeM 10 xe caMoe, qTo r B HarreM rrepaoM onbrTe.
B To BpeMr, Koraa rxap cMerqan B cropoHy ror crJaqeHHLritr Bo3ayx,
,(oTopblfi Tepc, 06 ero HrxHroro noBepxrocTb no BanpaMeHr4ro -K,

caM oH ucnLtTDIB:UI COnpOTXBIeHUe, (OTOpOe OTXJIOHTIJ1O ero no Ha_
npaMeHxio M. TaKyM xe o6pa3oM BpauIeHIe B rrpoTrBonoroxHoM
Hanpamenux (iV) arr:ueaer orxaoueHxe rxapa B HanpaueHxr p

B nepBoM u3 paccMorpeHHbrx uaBHbrx cJryqaeB och BparueHr.r, lxa_
pa uMe,ra BepTrKanbHoe noroxeHue, a Bo BTopoM cnlqae nexaua ropu_
3OHTaJrbflO U CoBna{ana c fop[3oHTa?,ILHLIM HanpaMeHHeM nBr{XeHLt,l
urapa; Ho MoxHo npercraBtrr, ce6e ellle I, Tperrii cn]Aafi: uMeHHo, Ko_
rtra roprr3oHTa,tbHlur oc6 BpaueHurr nepneH,quKyrrpHa K HanpaMeHxto
rBuxeHlry uapa, B gToM c4 {ae nrocKocrb BpalteHru nexrrr Beprrr-
KaJ'tbHo ,r r{MeeT To xe EaopaMeHxe, l<aK lI 6poujeHHBrfi uap, Ha prc, g

B Crrl {ae Q fioxa3aHo, qTo BepxHrrfl nosepxHocTb rxapa nepeMeu.raeTc,
BcrelcTBxe BpaureHu, ero B Ha[paBIeHur, fipenKH. B Cnyqae l? Bpaue-
HUe Uapa uM€eT nporr,raononoxHoe HanpaMeHl,le. [IIap o asrdxeTc,
no fianpaMeHuro x .9. a uJap R no HanpaMeHxo K ,1 B nepDov cnfrae
l(y') nepe4Hrfl noBep\HocTb uapa reperarmeTcq cBepry aHrl laxxc
nepeMenlaeT BHu3 HaxoAst{xfic, nepel Hero cryueHHr,rii Bo3nyx. .npo_
TXBOAeiaCTBUeT CTpeMUTCTT cMecTllTi ulap KBepxy! apyrxMx cJ.roBaMi,
npeneTcTByeT na-qaTb c Toi cKopocTbro, c (aKorl oE oa,qa, 66r. ecnx 6bt
He Bpauarcr. I4Ha,{e: aaIbHocTL no]leTa uapa yseruqxsaeTcr, Bo BTo_
poM cn)"rae (i), naobopoT, nepe4Hr, noBepxHocTb nepeMeuaeT Bo3ayx
3Bepx, a 6naaoAap, nporflBoAeiicrBlflo, luap orriurKr{Baerc, KHx3y! Tak
qTo oH nalaet 66tcTpee. ,{eM non rettrcTBrev o[Hoi cl,t,lbr TrxecTu.

BpaureHre xrpaer BaxHyto porE B pa3Jrxqnux xrpax; oHo rBrreercq
nplqxHoi Toao, qTo urpoKH orxx6arcTcs B cBor{x npelnoroxeHHsx oT_
HOCr.rTerrbHO AarxeHxe ruapa; aBa onrcaHHr,rx BparleHx, MoryT npoxc_
xoarTb BMecTe, BCJTeACTBUe qero noneT r[apa ycloxHreTc, eue 6onee,

B xrpax B KpoKer u reHHI,lc 3To eul€ ycr,IoxHrerc, orroro. qro
BpauleHlle oKa3HBaeT B,llirHlre Ha HanpaMeHxe uapa B MoMeHT ero
oTpaxeHrrr,

| ?,r, p"1n", R oll(,1oHeH,llo. r(o]opoe ucnbrn,Baer uap
I oraroftpr BpaureHfl0 Bo BpeMfl nonera B Borry\e.

9To AeicrBrre BpaueHxrr xrpaeT BaDKHylo pon6 B r{rpe 6efic6on,
a (oropoil Torj xro yAaprer uap, AorxeH nofiMarb ero Bo BpeM, ero
norera! T. e. noka er.ue uap He KocHerc, 3eMru. HeKoropr,re McKycHbre
lrpoKH yMeror norb3oBar6c, KaK BpatueHrreM If, TaK x BpaureHueM _^/.
OHx 6pocarcT utaphr rax. qro oHu aernr 6oasuryo vacri cnocro nyu
rrprMo, Ho R KoHue !eJ,ra@T HeoxxAaeMLrit noBopoJ. Ta|ue nu\(r,tozyn
5pocamb tuap fiaK,lno o , he fipepusa.s csueeo nonena..+roscem nememh
3A yZOl donlA U UC|sHymb rc 2na3 1pocusuezo.

2. Epocarire urapa 3a yron 31
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Prc, 10. AacTpanueq, 6pocaDqr, 6yMepaHr

x HenpepbrBHo c(oJl63l{16 Ellr,r3 oIHr{M rr leM xe (paeM, na.qa|oT, coBep-
nla, MHofoqxoEltt$te pa3Hoo6pa3HEle aBrrxeHur. Ocexblo naaaDque
c IepeBEeB nrcTM qacTo Bpauaprc, Bo BpeM, naleH[r, nocTo{HHo
oSopa'rxBa{cE Bo(pyr cgfr. Apyrne aenaoa po! Kore6arerbHHx aBr-
xeHrfi, onucHBa, rpll m"leHrx 3rBaroo6pat3HHi nyr6. A HeKoropHe
KplDKalCr, TO AepXaC! rOpU3OmaJrLHO, TO IIaKlOHrrCB O,IHXM KOHUOM

HDKe, q€M AplTr,rM, On'{CEIDa' IlODepXHOCTb KOHyCa,
Ho Hx oAHo n3 STxx ABuxeHrril He npucnoco6reHo, qro66r Ha-

npaBr,rTb Haue opyxne yxe nocjre Toro, Kax oHo 6yIeT BbrnyrqeHo
n3 pyK, x 3apaHee HaMeqeHHoi uenx. coBceM uHaqe o6cTorro 6[,r aeno,
ecnrn 6Er op,r(xe HanoAo6xe nTxqBero Kp[rjta Motto coxpaHrrl, npr,r-
6rrcrrenEto top[3okrarllBoe floroxeHr{e. B TaKoM cr}rqae oHo, KaK
nTxqa, MoDro 6!I HeIIpepblBBo naptITb B Bo3]lyxe. l,l nprToM conporrB-
,eHr,rc Bo3alda B 3HaqmerlDHoi cTEfleHx 3aMeAnrno 6Lr ero oaaeHue.
A.rroSbr rrSexarL Benpasrur6HLrx ABx)(elrrf, n onpoxxAHBaHxs , qro-
6H 6wepaHr Bo Bce BpeMc IBrD(eHr, 6LUr HanpaBlcH oc,pHM xpaeM
Brrepea, 6pocaroulufi aorxeH B MoMer{r MgraHllc 6yMepaHra 4qTo-Tot
cAenaTr,. }Io (.rTo-tor cocTor,rT B ToM, qTo 6yuepaHr 3acmMrrcT Bpa-
!IaT6C' B rOp,l3OHTartHOfi fLnOCKOCTrr, T.e. Ip[6nI3rITerlHO BOKpyr
aepTrKaIEHofi ocn,

B pa3,uene o n pocxone (cM. q. 1, rr.3, pa3r, l) uu yer.quu, sro
TeJro, npxBeaellloe Bo apallaTenbHoe ABrxeHMe, oKa3brBaeT 3Haqr-
TeJrLHoe conporr,tMeHle nph BcrKoi [o[6rrKe u3MeHrrrL ero [rocxocrr,
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3.EyMepaHfl

Cpeflt pauxqHux oppKx x u3o6pereHuf, rt'lxux HapoaoB Hxqro

," ""4""-o 
raKoro uHTepeca. KaK 6yMepaHr ry3eMueB Aacrparxr'r

(cr.a. puc. 10), oco6euuo 6raroAapc paccxa3qM 06 ero llc(,rro'llTenlHltx

igofiirsax. i'accxa3usarol ttro otl B cocro'tll{ll ollllclrBarr B Bo'll{ae

o(Dyxrlocr['1, flernn x aaxe ol{ryTu B BIl.[e EOC6MepXn' rIIo 6yMepaHr

Moier, nonaB B Anqb, cxoBa Bepxyrhci x 6poc'BureMy em oxmHl_

*y, rr* o" t o*- -o", o6ner€B Boxpyr aoMa, Bepnyrbc' c Apyrof,

crjoporu rrro ott, Bo3BpauarcE o6parxo, Moxer orrycrxrbc' no3arx

6pocuBurero elo.

I,
G

I

-

Pxc.g. o6br{Haq OoPMa 6YMePaHra

Ei.lreDanr rpeacraE rEer co6o, r'tocf,ld ,foExtd xycot lE€D-
g-oto n"per" c ocrDtEit EDat'o! ,| c't6l.ra Boltl!'rotr c€D'_

ir-"ri. n. Prrc.9 EpeacraErerr o5rxxogenrsdz 6]'!i6Dax! '
Eo flonE (o 6crrt tla eto cxol'Det! cSoxy T nt[ cBeP:'y ' y!o't 

'
oED!5yeEd o6or@dr totrqalo( . E6 !d€6t orPgtrenetrotr !6"T _

orrr r oolrcaoazrDa6Ecs o6ElorsEo 't'@! 
EaEpal,t€Ele

""i"""" t.p"r.. EFo o5a ro,toBa Eo scelra nerat ! oEaoi
E locroclrr, , Eo Eet@oro Eo!€Dtyfl orEocEre'tEEo ElyI. E9y-
ra tat . Eto [e9e@ rDa* oEaot'o f,o't€Ea cT erla Brlaercs
rD€D:Ctr, laerEr .tert iax 3a'!pd r9at aa[I)aBneE rE.3y'

Aeficr8r,t, 6yM€paHra 3aBI'Icrr lie 10,16(0 or ero (bopMLI, Ho raxxe

, or-cnoco6a eio ynorpe6nenuc. Enarolap, cBoeft flnocKou (DopMe

6vMeDaHr noxox Ha rucr. KycoK 6yuarfi uJlln xecfl'l' u nocxonbKy ]rero

*i""J*, a- -o"*ol OopMhl. MoxHo 6blno 6H oxr'ular6' ero oH 06-

Hapyxur raxte xe cBoficrBa, KaK o.[uH u3 3Trx npeAMeroB EcrL MLl

renepu 6yaeu Ha6rrcaaTL 3a IIa.qeHreM Ha3BaHHHX flpeAMeroB c He-

xoropofi gucoru, To 3aMefl{M' (aK oHl{, BMemo roro 'rro6E[ fl'laBHo
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BpaureHrfl. ErorerKo MoxHo aBrmT! Ha3aA 14 anepea, B cropoHy, BBepx

x BH,3, l,l He BCTpeTIT6 Apyrroro npOTtrBOAefiCTBrrfl, KpOMe TOrO, KOTO-
poe Moxer o(a3arb ero Bec. Ho xaK mjrbKo Mr'r nonpo6yeM rrpxaarE
eMy apyroi HarnoH, TaK qro6br rero Bpaqarocb B apyrofi rurocKocrr,
oHo cTaHer ceiqac xe conporr,rBnrrbcc aroMy ,r3MeHeHr.flo c gxep refi,
xoropaJl coBepuleHHo ourqaerc, or grreprnu cr,rjrEr rgxecrrr.

B no,qooHoM apaureHr,rfi Mbr r{MeeM, cJreAoBarejrbHo, cpeAcrBo Bbr-

3BaTh ycTofiLrxBoe ABL{xeH e.
TaKxM o6pa3oM, M6r ,MeeM Bo3MoxHocrb B caMoM Hagare Boc-

npenrrcrBoBarb MajrefiueMy cTpen4rreHxo Terla orcloHuT6c, or HaMe-
qeHHoro nlTx.

Bpocarouufi 6yMepaHr coo6ll.laer eMy ra(xe crpeMrleHlre aB rar6-
c, B oope,[ereHHoM HanpaBneHr]r. caoco6. nocpencTBoM Koloporo
HeMHOTO XCXpXBTeHHlte Kpag 6yMepaHra npop4ErBaDT BO3AIX, OqeHh

cKopo 3acmBlur 6H ero ,aeran, HenpaBr,ubH6re aBrDKeHur, Kmopbre
BcKoper ecrlr xM IaTb Bo3MoxHocTb yaer'Il{tllrTLcr, Morrx 6r,I npeapa-
TXTT,C' B KOne6aTeJlbHOe ABUXeHTe Ur[ CBerrUCb 6r,r K 6ecnpepr,rBHoMy
onpoKl,tabtBaHuro 6yMepaHra, KaKoe MLr BxAxM npx nageHr{r.r J[{cT6eB

6yMarx u roMy noao6HDrx npetMeroB. Ho BpalueHxe, Koropoe coo6qe-
Ho 6poueHHoMy reny, ),HuqToxaeT Bce 3Tu HenpaBr{rlHocrr.r IBtDxeHm
B CAMHfi MOMEHT HX AO3HX({OBEHU'.

Cnoco6, KaK npox3Becru BpaueHte oyMepaHra, BxaeH Ha puc.9.
flpeanonoxuM, 9To op)9xxe 6pocaerc, no HanpaMeHHD crpenKu E,
T. e- cnpaaa HareBor H KaK pa3 MH Ha6JIpaaeM ero B Tor MoMeHT, Korla
Haxo,[rruarc, no,q HnM pyKa 6pocaer em. B MoMeHB Koraa 6onbuoi
na"Ieq d 6poca4 opl,xlte, ocTirn6H[re nzurhrlH B D ,BJrrloTcrr npe-
nrrcrBrleM, r qTo6bt MI,iHoBarb ,rx, 6,'MepaHr aonxeH noB€pHlrhc,
no HanpaBrreHurc cTperoK C Ia -Ef. 3areM BpaqeHxe ycKoprerc, Torq-
KOM B CTOPOHY G.

3TrM, KoHe,{Ho, €u{e He o66rcHeH6l re oco6eHHoc nonera 6y-
MepaHra, KoropLrMu oH TaK {3BecreH. K,lucny Inx flptHa,0,,lexxr, Bo-
nepBr,rx, ToT (baKTr 4mo 6y epa\z @Eem sepflymbcs k 6pocwlueJny e?0,

nycrr, Ha pxc. ll ,4-B x3o6paxaer 6pocapuero, a nyBKr pHaq ,u-
tlt a AC - HanpaBJreHxe! B (oropoM oH 6pocaer. Ecnr, 6L! .4C 66110

rurocKorr noBepxHocTbro oTBoJlttpoBafl Horo MeT:uua, B Bl,iae HaloroHHofi
Kpbru ], I,r 6yMepaHt 6br, 6br 6poDreH BAonb 3To[ rralKofi noBepxHo-
cTtr, To, IocTxrHyB Tofi BbrcoTbr, KoTopyrc eMy coo6llujt 6br nepBoHa-
qil,rbHLri TorqoK, oH npocTo noBepHyncr 6u u, naaarl, Bo3Bparucc 6Lr
cHoBa K TOMy MeCTy, X3 KOTOpOTO OH 6brn 6pOUreH. B AeUCTBXTeIbHOCTII

6yMepaHr noraepxHBaerc, TaKrM xe roqHo o6pa3oM, xor, ,{ He nprl
noMou.lr{ MeraulrlgecKofi n,locKofi noBepxHocrr. Ecnr.! oH 6porxeH TaK,

Pnc.11 nyrr, onrcbtBaeMue oyuepaHroM

rrTo olxa ero noBepxHocTb o6panleHa KBepxy, a apyra, KHt 3yr t oH
no.dlepxxBaeTc, B gToM noroxeHrrl,l Bpar{aTeJrr,HLtM aBH)KeHIeM. ro
OH onrlpaeTcc Ha Bo3ItlA, kaK 6yMaxHHfl 3Mer, r,'Ix Kai< Kphr,,rL9 ?,reTr_
Ulefi nTrqbr. nolo6Ho 3TtM nocne,qHrjM, oH xe xMeeT TBepIofi onopbr,
BO3Ajt( IIOLAaeTCr, r.r oH llocTeneHHo onycKaeTc, BHX3; BMeCTO HanpaB_
aeaul ,4C, r xotopou oH 6Lu 6poureH, oH cneAyer no lle nyHKT,pHoii
tlAKu,i L1 R Toqxe D noBopa,{uBaercg, na,qiul Bce MerJIeHHee H Me!
,eHHee rI cKor'tb3, Ha3a,q no Bo3lyxy, nogTll KaK no MeTa,,Lrtxqeckofi
noBepxHocrx, xoT, x npoAonxac Bce BpeMfl rla,qar6, TaK aocrflraer oH
Bbtcorbr 4 c Koropoi oH Haqa, noAHrrMarLcs, ,t, npolonxa, ABurarbc,
Ao 3eM,tx, noqTh AocrxraeT Hor 6pocxsuJero ero,

CxoAHbri onhrr Moxflo Bhrnon Hfir6 r 6€3 6yr,repaHm, ec,tx 6pocxrb HaxroHHo
BBepx nprMoyron$Hn 

^fcoxnerKoi, 
He rn6xofi nanxr (xaprosa),repxa ero

3a orHH KoHeq y coo6uHB eMy 6brcrpoe BpauieHne.

EyuepaHtu He Bce coBeprxeHHo oAl{HaKoBoi:l (DopMbr. paccMaTpx_
Biu ux 6nxxer MLt 3aMerxM, qro y He(ompHx ocrphti Kpafi He coB;eM
nprMoi. Kar( Ha pkc.9. a ycrpoeH rak (pxc. l2). qm KoHeU ocrpo_
ro Kpa, .A rexhr npr46nr3urerhHo Ha Bucore BepxHefi noBepxHocrl,t.
a KoHeu B npu6nxryrerBHo Ha Bblcore HhxHefi noBepxHocrH.

6),rtepaHr B 3ToM cnyqae noxox Ha MaleHbxoe Koneco BerpflHof,
Me,16HxIIhI, (aK npeAcmB.,reHo Ha pxc. 12. y 3roro Koneca KocHe Kpbl,lt r.

npeanonoxr,tM, qro oHo Bpaqaercs raxr 9To rieBbre Kp6rr,rh, lBtr
ratoTcfl Bnepel; Toraa BepxHhe Kp29 c, D, _8,.F outcrynaror anepea
ur npop*brBa, Bo3a)r(, cTpeMgTc, cKo/!63HlTL nO HeMy BBepx, Bpa,
IIeHXe npoxcxoanT c noMolllbro txHypKa, Kmopui HaMoTaH Ha OCL,
npx,<peruerrHyro K Korecy. Ecrn BpaueHHe 6Hcrpo ll Korreco llocTa_
TOqHO BeIr{KO, TO OHO B3IeTIT AO nOTOr(a r MoxET naxe noIHrl1bcrr
Ha DbrCOry AOMa.

3.EyMepaHr,



3, EWepaHr,

KpoMe Toto, y6uu4e4a cKopocmdto apaqetur, a KoHeu ,eBofi cTopoHhr
o6ra,[aeT cKopocrbro op})r,ut 6q noc]eahei cqopocmu Bp t\e{nt!.'faK
KaK DcreAcrBxe gToro (oca, r )KH,, cTopoHa 6yuepaum yaaprerce
no Bo3a.xy c npaBofi cTopoHu 3Harrr.ffen6Ho qrl6Hee, qeM c.fleBofi. To
npaBHfi KoHeu ropa3ao 60rbure crpeMl4Tc, noaHsrr,cr, qeMreBbrfi, Pac-
cMaT?xBa, rxpocKon, MLr yDIIr,rM, qro ecnx BHeuHffi cxjra cTpeMxTc,
MeHTTD A Onpetrle,|el{l{OM HanpaMeHun nrlocKocrb BpauleHu, KaKoro-
Hu6ylb Tera, To ?ro u3MeHeHrre yAaeTc, He nerKo ,r npaToM nory
qaeTc9 HeKoTopbtfi KoMnpoMxcc Mex[y npexHxM cocTorHHeM TeM,
s KoTopoe crpeMxTc, nptBecT-r,l er! cx,la_ SToT KoMnpoMxcc aaK,Io-
qaeTc, B HauieM cnlAae a ToMr rrro He rort Ko npocro npaBHA KoHeu
noablMaeTc, BLIule,rleBoror a erqe x B ToM, qTo oAHoBpeMeHHo nolHr-
Maerc, orraneHHbrfi m.rurareff Kpafi. PBynLTaroM Bcero 3Toao ,B-
rgeTc, noAHqTre npaBofi nepeAHefi ,{eTBepTr.{ 6yMepaHra, u3MeHe{]|/le
fuocxocT,l apauelixc cKa36rBaeTc, allrree Taro(e B o6uleM x3MeHeHX[
HanpaBjreHx, caMoro noJlera, aericTBIT€IbXo, XOrAa nepeaHuil Kpafi
JrexrrT B6rule 3agHero, mraa op]4(xe yxe He o6pauleHo oc,rprjM xpaeM
K Bo3A,r(y. HrxHff rurocKocr[ ero cTanKrBaerc, c ao3A]r(oM s 6oree
HaKIOHHOM nOTOx(eHUX, qeM IIpexAe, X B pe3yrrlTaTe ,MreTc, cTpeM-
neHue onxcaTL Iyry aBepx H HareBo.

TaK Kax nprqrrHH flpoAo.rxal.oT ,qeftcrBoBarL Bo r]c€ BpeMr none-
Tar To npoxcxolriT crloxeHhe ux AeicTBIi, TaK qro 6yMepaHr B KoHue
KOHqOA MOXeT OrrrCaTE 

'U[l 
qaolb O(pyxHocTx, hrx r-(enyrc oxp]r(_

HocrD, rrrr,{ Aaxe 6onbr.Ile oxpyxrJocrx.
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Pnc.12. K o6}tcHeHuo BHHro6brx ABr4NeHl1i 6y1$epaHra

EyMepaHr raKoi (hopMbl, KaKarI noMerreHa Ha puc. 12, oqeBx,qHo,

BnoJrHe cxoaeH no cBoeMy crpoeHxlo c raKHM KOJIeCOM; npaBAa, oH

MeeT ,UrIIrb 2 Kpbula, npn'IeM no cpaBHeHrIIo C nOBepXHOCTAK', OHI'{

3HasnTerr,Ho Trlxenee. Ho Ao HeKoTopoi cTeneHu 6yMepaHr MoxeT

o6Hapyxr,rrb re xe ,BJIeHlfi, ec,'In coo6ul'ITb eMy noAooHoe Bpaue_

Hue. Ecjrx 6yMepaHr, ,lo6paxeHBbli Ha pxc 12, sparqaercs rax, qro

KOHeU / HanpaMeH K qrmrerlo, To xax46li r43 ero KOHUOB 6yAer

cTpeMrrbc, noIHrTLcr, h npxToM c cxnoi, nponopqloHallb{ofi cI4Ie

BpaueHxr. TaKuM o6pa3oM, crpeMreHue 6yMepaHra floaHqr6cfl Moxer
yiruvroxrro na,4eHxe! Koropoe o6ycnoBjreHo c,{noli T'xecrx BMe-

cto tt"ttt ADFE Ea pxc. l1 6yMepaHr Moxer ilererb B HanpaMeH'lll

Iusuu AC u Moxer no Heft Bo3Bparxrtcr. Ecrr xe coo6uuM eMy

BpauleHtre c,.lrbHee, To oH noaHuMeTcrl HaI 3TOfi,',II{H}Iefi' npOIi4eT

nprr6nu3uren|Ho nlrb ,{GIl u, cneaoBarerl6Ho! ynarer Ha 3eMrlo no-

3allu 6pocllBulero ero.

Ho 6yMepaHr Moxer coBeprxl'lrE eqe 6o,1ee nopa3l'Ten|Hlle Be-

ulx; oH MoxeT onrlcblBaTL oKpyxHocT,4, gnnxncH ,I cJIoxHLIe (DXrypr'I

qTo6Lr noHrrL. KaK 3To ,lpoxcxo.ul-ir, MbI aorxHbl BcnoMHl'lrb, qro

6yMepaHry coo6uaerc, orHoBpeMeHHo He roJ'IbKo apaurareJl6Hoe aBx-

xeHxe. Ho eule u cnJlbHoe IBITXeHXe Bnepea. npeacTaBlM, t{TO IIOCJIeA-

Hee,qBrrxeHre Ha pl,lc 12 npol{cxoal'tT nepneHAhKyn,pHo K crpaHx'Ie

Harxeitr KHuru, a BpauleHxe npoxcxolt'lr ro'rHo raK xe, KaK 6blno yKa-

3aHO npexae. cne.uoBarenDHo, KoHeu B aBuxercfl cKBo3L c'rpaHHlly

Bnepen! a KoHeu A r,pr6n[xaercs K qt,Tarerllo Tenepb noHtrllo, qro

(axabrii KoHeu, Haxoltcb no npaByK, cropoHy, [popBr'IBaeT Bo3ayx

3HeprxqHefi x 6blcrpefi ,'{eM Koraa Haxoalirc' cr'IeBa Aefi crBI'IrenLHo'

KOHeU C npaBoii cTopoHBI rMeeT cKopocTb Bcero opyxuc' KoTopa'!

D

t---*\ ----------
n},rH, xoropue 6yMepaHr Moxer onrchtBarb so speMg noneEPxc.13.
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Enaroaap, .IpBMepHoMy IroAHtrxK, oaHofi cropoHbl, ,lHoraa 6y-

MepaHr nepeBopaquBaeTcc, u (al( 9To' TaK x Apyrue LSMelteuuq, KoTo_

pue voryr npouroiu 6nal'oaap, BpaueHxlo. nphBon'T ( na,lr'HeiuuM

u*o*r"*rr" I ero florere Ho 6!L'Io 6H c,xu.rKoM TpynHo pa36uparb

KaxAblfi cn] rafi B oraenbHocrx. Pxc 13 x3o6paxafi Hexorop e trei-
cTBnTeILHHe nylx flojrem, Mexly npoql'tM r'{ 3aMe'raTe'lLHoe aBlxeBle
BAOnr, 3eMnlr, npx KoTopoM 6yMepaHr HecKonbKo pa3 oTcKaK'rBaeT oT ee

nosepxHocrl.t. BepTr,IKa,T bH6lfi OTpe3OK r3o6paxaET 6pocaloqero'

Sl geaoaexy, o6,'ralaprqeMy JIoBKIIMI{ x xor, 6bl HeMHoro yMen6lM'Il

ilrauu, coacerra He rpyaHo Bdp*arb I'rs noruoaJlurero KycKa aepeBa

noto6Hr,rir rHcrpyMeHT, (oHeqHo, noc.,re HeKoropblx nonHToK'

C no,[o6HHM 6wepaHroM oH Moxer Ha onHTe npoBep'TL Ton!(o
qTo orr,rcaHH e cnlAarr. lrHoraa MoxHo l't y Hac c'yrafiHo Kynmb

TaKofi 6yMepaHr.
3a orcyrcrBueM xopouero 6yMepaHra, MoxHo BocrlojrL3oBarl'c'

o6HxnoseuHofi Blr3HTHofi Kaprot{Koil, qro6t'I BHpe3arl I''3 Hee noAo6-

Hbri uHcrpyMeHT ars MeraHxr. nonoxxB ero Ha o,qHy pyxy, eMy Earor

lllenqoK 6on6unM I,t yxa3are]'IbHblM n&lbqeM apyaofi pyK'r I'JIII xe ero

aepxar',a otrllH KoHeu x 6pocaor HaKaoHHo sBepx. coo6uxB eMy

no BofMoxHocr[i 6btcrpoe BpaueHrre Jlrrulx pe3ynbraroB 
-c 

HauxM

6waxH M 6yMepaHroM MoxHo locruDryr6 c noMourbD Hetlonbuoro

carroa*lroao u"tureaLHoro annapara u3o6paxeHHoro Ha pric l4-'

Ta(ofi npx6op flpHroroMserc, t'I3 AocKH, [Melourefi TonuI'IHy 1 cM,

a,rnHy 25 cM h lllxpxHy 12 cM. Ha oaHoi cropoHe qacrb Bblnlul,rBaercc!

Ka( x3o6paxeHo Ha PxcYHKe.
,4ll npe,lcraBnrer nonocKy KuroBoro yca llrx clanx, npfil<pen-

,eHHyro x AocKe B .4 HxrKofi u,lu npoBo,oKofi nonocKa [Meer ra-

Kyro,arxHy, ,{T06r,r ee KoHeu B, [3o6paxeHHhrfi Ha puc. 14 ororH]'rbrM
BHlr3, aocrajr ao Kpag C, Koraa M6r ero ornycruM. OHa roraa yrapner-
c, o KoHeu 6yMepaHra, KoropHi npuroroMet ,13 kaproHa lLlr xecrrr,
I coo6uiaer eMy oaHoBpeMeHHo aBrrxeHhe Bnepetr y 6brcrpoe Bparue
HI{e B nrocKocrl norera. B To'{xe D Ha KpaD nocKx Bor(H}.To rpl,r
KycKa npoBo.fioxx, xnx xHa,le rpu rBo3rr 6e3 u,trnoK, TaKxM o6pa3oM,
,{To6H oHx npuxoaxrxcb no3aaH cpeaHefi nHHHr.i. Jbraa oHfi o6pa3yror
noaxoagurylo onopy&1, 6yMepaHra. MeHrs BenxquHy u Bec 6yMepaHra,
Kpenocrb, l,t Bec npyxr.rH ,i cuny BpalrreH[, o6oux KoneH 6yMepaHaa,
MOXHO nOr'I) jllTb MHOTUe X3 OnXCaHH6IX pe3yJrhTaTOB B IIOJIe, Ha Aaope
unx raxe B 6onbuofi xourare. !f

4. nyrb nrxqH B BosAyxe

,4BxxeHxe nrfiqbr B Bo3ayxe Hnu pbr6br B Boae yxe uccraprr 6brno
nperMeToM pa3MHlUneHn,,arrr acex, Kro t{yBcTBoBan norpe6Hocrb B no-
3HaHr.rr exerHeBHo Ha6nrc,[aeMhrx rB",IeHxi. I,'l Bce xe KaKofi 3araro.{-
Hoi (axercs cnoco6HocrE Ma.,reHl,Kl.rx pri6 c raKoi 66rcrporoi.l H 6e3
6on6urx ycunxfi crperoitr npope3brBar6 Bony - cpeay, Koropas npen-
craBjlger raKoe rpoMarHoe conporuBneHHe 6llcrpbrM,IlBlrxeHrtM,

l1orer nflu 3a xcx,llo.reHr{eM HeKorop6rx noapo6Hocreii, Hyxra-
rcurur\c{ B palbrcHeHrrv, MoxcT cqxlarbc, rBICH ev B 6onhueir ctsoe}r
.Iacru o6brcHeHH6IM.

Ho HecMorpq Ha 3To M6r HararKxBaeMc! 3recb Ha HeKoropbre ,|B-
JreHug, KoTopbI€ npeacTaMrrcl Kax pa3 norHyrc rIpoTLIBonoJIoxHocTL
ToMy, rrro Mr,r Mor,1n 6H oxuaarL. K noao6Hr,rM cBneHrrsM, l<oropbre
MHOrO pa3 CryXUnX npeAMeTOM l,rCCr'reAOBaHAA, OqAHA!!19)i(TTT nApeHUe

s sBdyxe 5oibuux nuq. Koropbte [Horaa B TeLIeHre MHorrx rtacoB

,qepxaTc, B Eo3ayxe, He npou3Boa, Kp6rn6rrMu, no-axar,rMoMy, Hh(a-
Kxx asrxeH i. Ecnx M6r 3axorr.rM o6bqcHxr6 ce6e 3To flB,IeHre, To Mbr

lonxHbr npxHnrb Bo sHrlMaHue, qro nTuua c pacnpocTepTbrMx Kpr,r-
,'tbrlltt, rMercurliMH 60rlbtlyrc noBepxHocrt, 6yrer [Ia4ar6 MeILIe Hee,
qeM npeAMer xorq 6r,r x o4Horo Beca, Ho c MeHbureitr noBepxHocrblo.
TaKa, nrxua cnycKaercfl, (a( naparuror, A Bo3ayx, Koropbrii HaxonflTc,
noa napauroToM rr KoTopr"rii aorxeH 6ErTL BLrTecHeH flpu ero naaeHr!1,
npeacraB,,rrrer reM 6on6uiee conpornMeHhe, T, e, TeM 60rhuryrc noaa-
eMHyro c,uy, .reM 6yaer 6o,1b1lre noBepxHocrb napaurora.

noHflTHo, qro raxxe 3aMetuteHt,Ie B nareHur Moxer HacTynr[b x
B TOM Clyqae, KOrAa nTr[ar COO6U.II,IB Ce6e B3MaXaMr.r CBO|X Kp6rrbea

-\ 
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Prc. 14. EyMepaHr lr annapar Ant ero 6pocaHlai B xoMHare
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66rcrpoe ABxxeHr.re, 3areM cKojr63r,rr no Bo3ayry c pacnpocrepr6lMH

B TaKoM cnfrae nareHr{e 6yaer reM M€He€ 3aMerHo, '{eM 6orbue
6y,aer cKopocrL, BLr3BaHHa, yAapaMx ee Kp6InbeB.

Bblurec(a3aHHoe ,ap?rirg 6onburxx nrlru a reqeHue MHorux 'lacoB
6e3 yaapa KpbuLsMr,r srr4M, KoHeqHo, He o6ascHeHo. npx Ha6nroAe-
HLtL 3aMe9ZUtOC6, qro 3TO ABLDXeHXe Bcerla nOqTX ,IBrCerC' KpyTOBLIM,
rrTo oHo npoucxoaxT Tonbxo npx BeTpe I,t qTo nT ua norL3yeTc, BeT-

poMr Ka( noaseMHofi cunofi, Kolaa lenaeT cBol, KpyroBEr€! 3njrltnTl,tqe-
cKHe xnH cnHpan6HHe nyrx, Bc€raa npxBoAt cBol,l (pLubt B onpele

Apyrofi Bonpoc, KoropErfi Bo3HriKaer npl, paccMorpeHr4r,t nonera
nTuubr, cocTorrT B cneaybuleM:

KaKutt o6pa3ort so3^ox\o cmonh 1ucmpoe dautcenue hmuq& a,neped,
ec!,tu o a ne ydaptem kpbubt yu no oosAw s o6pamoo, nrnpoin"iiui
Ecnt rpe6eu xoqet noAaklr,,TL cBoro rto4Ky Bfleper, oH yAaprer

BecnoM IIo Boae Ha3a,4,

Ko,recHui napoxor aenaet ro xe ronatKaMu csoem Koreca, a yr-
xa hru le6e46 EoaaMx. Ecnn xe Mbr cTaHeM Ha6rroaaTL 3a O]-XU;fi.
KOTOpas AOCTaTOqHO Me!,neHHO ASrrraeT Kpltnb9Mr4, HanpxMep 3a Bopo-
Hofi llnx qafiKofi. To He 3aMeTHM HI Ma,leiuero !sr.{xeHr, KpBtnbflMl,l
Bnepel rflH Ha3aA, AIfl o6BqcHeHu, noAHrtrrc nTUULT AocTaToqHo yAa_
poB KpLUrheB BHX3. HO KaK O659CHI rD CnOCO6 ABX)(eH,lg Bnepea,
flni!lt!*l!lf*&ti o6l,rcBenxe aureKaer u3 roro (baKra! qro npu onyc_
KaHxfi xpLrrbeB nepeaHcq lacrL Kphua rexm u,6xe, ,{eM 3aaHrr,

Ha p c. l6a rIo3HulIH I t4 2 x3o6paxaror ronepeqHLre pa3pe3r,t
neTrlqxx nTl,tu B IBlx pa3xbrx flo?,roxeHr.rrx.

KoHTyp6r Kpbrr[eB o6BeAeHr,r nyHKrxpHHMn ,xHlrMlr, oHt 060-
3HaqaKrr 3a,qHr,re Kpar, a crlnort Hbre nrHrlu nepea Hy.e Kpa{. Ha pkc. 16 a
Ha no3r,rurlt I rxlxa sepxHrr cropoHa xpHnr,eB, a Ha rlo3l.tul.lu 2 _
HxxHrrrr cropoHa; nosuurfi I _ floqlH 3aKoH,reHHbrfi yAap (pErnbes
BHrg, Koropbrfi 3acraBru rejro noIHrT6c, BBepx, no3xur, 2 _ noqru
3a(oHqeflHoe noaHrTxe KpLrrbeB BBepX, X Teno, MeHee nor4aepxtBae-
MOe, CnerKa orrycTruocr. Pr{c, 166 ,r 6 rlpencTaBJlqloT nOrOXeHre nru-
uH, paccMaTprrBa€Moe c6oKI Ha p[c. 166Bt[qHa EepxHfi cropoHa Kpbt-
area, a xa puc. l6a - nxxHrr. Ha pxc. 166 no3xuuq I u puc. I6e ne_

4. nyrb nrnqbr s so3Ayxe 4a

D IeHHOe HaXr'IOHHOe nOIOXeHrIe.

H--
*-. x
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OrHaxo paccMorpeHre groro BIr-

aa nonera 6e3 c'rporo O!,r3r.rKo-
MareMaThqecKoro uccretroBaHI,t,
HeBO3MOXHO, HO nepeAarcT, qro
Ha6n,oaa.t/cL r,r raKre cryqau!
npl. KoTopblx He 3aMeqarloc6 Bo-
o6ure Hx naneHxr, Hl,l cKorlbxe
Hr, nruqLr BnepeA. npx nono6-
Hbrx Ha6rrrc,qe8l-rqx,'rerKo Mor,'r

t BKpacrbc, olxx6Kx. Ha 6onburx
D paccTorHnfx pa3Huu6i B BBlco_

Pnc.15. O61,ecHeHhe napeHu9 Te ,rjrr{ B repeMeuleHr.trr JrerKo

MOr,'T OCTaTbC' He3aMeqeHB6lMll.
Ecn xe MH nprr3HaeM ycraHoB,leHHoi npaBI,rJILHocrb sroro Ha6r'Iloae-
Hr,rrr, To Bo3MoxHo cjreaypuee o66rcHeHlie.

ABrxeHxe o6naKoB H xccre4oBaHM npx noMonru Bo3AyruHbrx

rxapoB x 3MeeB o6Hapyxrrrru, rrro B 6o.[ee Bbrcoxl4x cnorx arMoc(bepLl
gacro 6 BaK[ coBepueHHo apyrxe TeqeHurl, qeM B HIDl(Htrx locTynHbrx
HAM CJIOSX.

Tenep6 npeanoroxxM, qro B 6onee Br,rcokoM croe ecr6 HaKnoHHo
BOCXOATIIee BO3AyIUHOe TeqeHHe, KOTOpOe JIUIIIL CTIeTKa OTK,IOHIeTC,

oT roprr3oHTarrr,Horo HanpaMeHlrs. Ha puc, 15 nnocxocrrro '{BCD
npeacmMrerc, {acTb roro Bo3ayrxHoro cnor, B KoropoM nruua Ir
cnoKoiHo cKonI,3HT,

llycrB E o6o3Ha,raer ro nonoxeHhe, B (oropoM nrrua oKa3aracb
66r,{epe3 ce(yHqy, ec,1r.r 6LI Bo3ayx 66rn coBepuenHo cno(oeH. HanpaB-
,eHr{e llBrDKeHug yKa3aHo cTpenxoi -8. Ec,rt{ Bo34,x aBnxeTc, B nprMo
npoTxBono?loxHoM HanpaMeHurr c Torc xe cxopocTbo, To ,IcHo, qTo

ae cTBnTeJrbHoe no?'loxeHl,te llTltubl aorxHo ocTaTLcrl Her3MeHHLIM,

peAHxfi Kpafi xpEubeB JlexxT
rn)txe HxxHero Kpar, Ta- a)
KhM o6pa3oM. Korua nocraB-
,etlHoe XpErro yaapceT nep_
Eeflau(ynflpHo BHH3, TO OKa-
3HBaeTCr, 'lTO OHO mHBT BO3_

a,r( r BHx3, H Ha3Aq, X Cne-
AOBATCNLHO KPBIIO, A C I{XM
BMeCTe X muua, noaBxmKrT-
cr Bnepe.q. Ha pxcyH(e HaK- q
,IOHHOe nO,IOXeHIre Kp[rrLeB,
Koropoe o6ycnoB,l trBaeT 3To
,aBxxeHlre, a,n, ,cHocTl,t 3Ha-
,rrfier6Ho yEen(qeHo, a B Iefi-
CTBUTeJI6}IOCTI' OHO MeH6[Ie. Prc.16. norefu yAap l(pbtrbrMu
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AocrarovHo ,rrlrjb caMoro He6oJl6uloro HaKroHa B norroxeH u Kpbt-
n6eB, qTo6br 3Tr,rM Bbr3BaTb aBlixeHHe Bnepell. npu SroM Ia)Ke He scs
noBepxHocTS KpLUIa Haxo,[ITc, B oIrHaKoBoM HaKroHHoM nonoxeHfitl.
3aec6 Mr,r rMeeM, crporo roBops, Jll,tlrb r{3MeHeH[e (bopMEr Bepxyru-
xr,r r{ 3a4Hero Kparr xpbrna. B xaqecTBe onopbr Kp6rno xMeeT no Kpalo
nleqeBylo KocTL L KocTb narblleB. oTclo,qa ucxoarT MaJ(oBbIe nepbg,
KmopHe rnaBH6rM 6pa3oM o6pa3yor no4[epxrBarouyrc noBepxHocr!.
3aaHufi Kpafi Kpbua no3ToMy ropa3lo 6onee ru6oK, eeM nepeatlxfi. OH,
creaoBareJrbHo, MoxeT crx6ar6c, KBepxy, Kotla KpbtJlo c locraro'lHofi
c(opocTLro yaapgeT BHx3 no Bo3Ayxy. ThK xaK Bepxluxa Kpbura o6ra-
aaeT Hax6oraurefi cKopocTblo no cpaBHeHrrc c ocraJIEHDtMu qacTrMI
(pbtla, To nport{6aHxe taaHero Kpaf KpDrna 6yaeT oco6eHHo cl,rrb-
HbrM B6nH3t 3TOi BepXyrXkU. OTO BrAOfi3MeHeHUe OOpMBr, OTHTOAL

He 3axBaT[raaollee Bcero KpBrna, rMreTcq, TaKIM o6pa3oM, npx"ri-
Hofi aBr{xeHm Bnep€I. B cyurecrBoBaHru rqru BnepeA nerxo yoeAxrLc,
caMoMy, flo]lpaxaf 6Brclp6rM,qBD(eHrsM nonera c noMoulLlo K]?riHoro
Kpbua, Br,rcyureHHoro a pacnpocTepToM BrlAe. npu sToM 3aMeTHo, ,rTo

nepeaHxfi xpafi (pHna TgHeTcrr Bnepea. I
$ 3ro raaenue ,rcHee BMHo Ha creryouefi Morenu KpLLna. ToH-
xxfi KoHeu x c€peaxHy 6aM6yKoBofi na]lKv tltuli,oii npu6nr8rrrenbHo
r 2 ruerpa (ylovxa) coeAr.rHrror np noMouIH urHypa, Koropbrii Harr-
rrBaDT HacroJt6Ko ryro, qro6hl ToHKat qacrb narxu 3aMerfio corHy-
racb. noroM Ha aon) ieHHylo paMy HarrruBarcT KycoK urepcrsHofi xrx
,l6HrHofi TKaBu. Fnnu arvu uctayccmseqhht r Kphuof,r yAaprrb o,rn6Ho
no Bolayxy. cBepxy BHr,rl. To 3aaHl{fi Kpai. KmopHi onflpaerc, TonbKo
Ha uHyp, crr6aercq KBepxy. Aeficrshe raK cv,lEHo, ,{To npu 6onburofi
c(opocrr,r Boo6ue He yaaerc, yAapurl npr,r6opoM BeprfiKarbEo BHx3,

npelnonarag! 9To M6r np€nsTcTByeM BpauleHr.rrc Bcero Kpbrna, Iepxa
ero aocTaToqHo KpenKo r" pyr*y, p

B 3aKrrc.teHue etqe HecKojtbKo cjtoB o rloaHrrt l,I KpbtrrbeB. KorAa
MLIIIUI,I xpLtJIheB, xoTopDle TrHynu Kpblro BHt 3, OCra6reHH, TO CO-

npoTuBjreHue Bo3ayxa, xmopoe npuxoAr{Tc, Ha Hxxrllolo noBePxHocrh
KpErnL€B, 6yAeT noAbrMaTb Kpbrr'rh, KBepxy, np SToM Teno mxqbr 6yIeT
crerKa noHuxaTLcq. xoT, nepeaHrrii Kpafi Kpbrr'ra, Kmopbrfi onxpaeTc,
Ha xocTl,t, MoxeT Taxxe noaHrMaTLcrI BBepx c noMoulDro M6[uIl Kpblra,
O,[HaKo s aeficrBrrerbHocru aero no-BraltMoMy 3aKrlloqaerc, Ite B aK-
TI.|BHOM nOAHSTI,I!i KpLU6eB. BCerO BepOgTHee, trTO B3MaXr Kpr rbeA
nponcxoarT BnollHe naccfi BHo.

Fraea 3

Mnunoe yHnqroweH e
cunb, Ta)Kecru

1. TBepAHe rena, Kotopbre He noAr]{HcK)rcf,
crre rflxecrr (deuxenue eo,ttrca)

Anoapar, Koropbti Mbr paccMoTpHM B HacTortueM pa3rene! Ha-
3hrBaerc, rrpocKonoM. Eao NtoxHo npxo6pecrx D Mam3use y.te6HBrx
noco6xii; r,rHoua oH TaKxe sc'rpe'{aerc, cpelu rrpyruex. Ho rro yueer
o6paqarr,cr c nxnofi, HanpxMep no63ukoM, Te caMl, 6e3 oco6oro rpyAa
Morlr ,I3roroBxrL xopourri npx6op BMecro no(ynHoro,

Q Bo:o"ure nnocxyro locKy 6e3 cl lKos r.t HagepTxTe Ha Heii oKpyx-
Hocr6 nxaMer[,oM B l2-15 cM. noroM nponnnHTe r[larenhHo no oKpyx-
Hocrfi; npo6]OaB6Te B ueHTpe orBepcrle x yKpenrre B HeM oc6. Koro-
pa, Br,rtaBa,,racb 6br c olHofi cropoHbr Ha 8-10 cM, a c,qpyrofi Ha 5 cM.
OoulxnonenHac aepeBsHHas pyqxa rrs nxc6Ma nocnlD(lrT xopouefi
ocbrc. OcB Ao,txHa 66rrb BcTaMeBa nepneHlr.tKyrrpHo x Korecy u ror{-
Ho a cepea de ero. Ha 6o,ree ,urhHHoii ee qacrH, 6nxxe K KoHuy.
Ha,qo cAenarL Hy6oKyro sLrpe3Ky, KaK yKa3aHo Ha pncyH(e npu roq-
re.d.3areu nprroroBbre MareHbKoe Koreq(o u3 npoBo,loKx raxoi
rxl.tpnHl,r, ,rro6d oHo BnonHe cBo6orHo Morno nepe.]lBrrarbcrr no oc!.
lIepenBuHLTe ero no Hape3K[ r,r HeMHoro coxMrre, ,1106r,r oHo He Mor-
,'ro cHoBa cocKorb3H),Tb, HaKoHeq, Haao yxpenxrL K npoBonoqHoMy
Ko,,IeqKy roHK,ri{ urHypox (uau,rr,xntyo xurxy) tarofi xe &nrgu, xax
paccrorHlre or oKHa BepxHero oT:DKa tro 3eMnl - u npu6op roros! p

3areM Haao HaMorarb uHypoK Ha ocb; ,4J,r9 3Toro HaMarHBaor
pa3a ABa [noTHo BoKpyr KoHqa ocfi, ,]To6H xopoulo yKpenlTb rxHypoK.
3areM 6epyr KoHeu B B npanyro pyxy, a xoxeu ,4 xraryr Ha xpari croxa;
6onburrir x y(a3arenbHbrit narbuaMx neBoii pyKH npruepxHBa,or rxHyp
!l HaMarrrBaDT ero Ha och, Bpaua, npx6op npaBofi pyKoi:i.

nocnelHfi vacrr, ulHypa ao,,rxHa 66mb HaMoraHa ao,1orHyrc oKo-
,'lo caMoro KoJteca. BblcyHyBlxxc6 y3 oKHa L .,u ryque c(,'IoHl,IBlIIl.tc,,
Ha.[ nepuraMx 6anKoHa x nepxa B nesoii py(e KoHeu rxHypa, narcT
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Konecy BepTI{xaJIBHOe rloroxeHl4e, IIp aepx Ba'I ero y ToqKu c', KaK

noKa3aHo Ha pl,tc. 17, r,t 3aTeM rycKaoT ero, coo6l'IxB npeaBapxTenbHo

nDaBofi pyKoil cl,lrbHbll:i loJlqox raK.'{106bl tuHypoKclart pa3MaTHBaTL-

cr' MoxHo flpenno'oxl'llb qno ocb loreca'

Prc.17. CaMoaenbHbLi

Kmopag noatrepxlrBaeMa rHyp(oM TOnLKo

y o,flHofo KoHua. Bo Bpevl na[eHH9 np'l
Mer BepTlK:L'lbHOe noJloxeH e (o4HllM KnH-

IIOM C NPT'B'3AHHLTM KHEMY TI}IYPKOM BBEPX'

A AP)TXM KOHUOM, NOA BJIT'I'IH'{EM T'IXCCTI,I

Koneca - BHI8).
Ho K 6o,lLnIoMY I't3YMrIeH{lo Tex, KTo

eue He Ha6rloaa,l IxpocKona. noc,ellHfii
ocTaHerc, B nor'IoxeHrx, Koropoe yKa3aHO

Ha pr{c},H(e, IleM aaIlnle 6yaeT oH aaIaTb,

TeM 6btcrpee oH 6yAer Bpanrarbc,I, noKa uHyp

He pa3MoTaeTcr'

Pic.1a. norynHon rrpocrcn

noBopoTy, L BecbMa Bo3MoxHo, 9To oHo BhIcxoLIxT, ecnu ero 6yayT aep
xaT6 Heorr6rTHr,re pyKfi. oHo BeaeT ce6, roqTrr KaK xrlBoe cyr(ecrBo,
rf npoqBrrfleT KaK 6br yMr,runeHHoe conpoTr4BneHre. TaK KaK Bec ero
ocTaeTc, BeIr3MeHHbtM, To ero r'IerKo MoxHo oltycKaTb It no,IlHI{MaTL!
'l?KXe ero MOXHO 3aCTaBITTL ABITaTLCq B CTOpOHy, Bnepe,q I{ Ha3aA,

no4o6Ho BcrKoMy apyIoM) reny, oaHaKo c reM, t{ro6bl n/.locKocrb elo
BpaueHurl x ocL BpauIeH[, coxpaH,Jtt oaHo l, To xe HanpaMeHl{e;
opx Bcq(oi nofl6rT(e HaKJroHuTB ero ocr BpaueHr,rr oH oKa3HBaeT co-
nporxBrreHlre,

A.leM rrpocxon rrxenee n oonbure rreM oH 6brcrpee Bpaqaercr, reM
cunbHee conporxBneHre, (oropoe oH npoFsneer.

Ecn Bo BpauarcueMcg rnpocKone rurocKocrb Koreca BeprxKanh-
Ha, a ocb ropr,r3oHTanbHa! To, qro6ri npeAoTBpaTuTb ero naaeHue, ao-
cTaTorIHo yKpenxTb oaltH KoHeq ero ocr h'IIl, xaK B HaueM nepBoHa-
tIzLflLrHoM onblTe, rpr noMoIuH txHypKa, LIrx R 6onee cnoxHoM npx6ope
npt,I floMoLuLI KOJIOHKIIT KOTOpaTI I,IMeeT Ha CBOeM aepXHeM KOHUe qalUe

o6pa3Hoe yrny6neHrie. I,lTaK, rr.rpocKon coflporrrBr.rrercq cr].le rrxecrr.
Boo6,qe roBopq, oc6 rupocKona npn BparreHhr{ Moxer x3MeHqrh cBoe
rlorloxeHr4e. flph oqeHb 66rcTpoM BpaueHxx rfipocKooa Mbr He 3aMe-
T'{M OAHAKO HTKAKOM HAKJIOHEHH' OC'I; HO C YMEHbIIICH'IEM CKOPOCTT{

BPALIIEHI'I HAK'IOHEHTE 6YAET CTaHOBUTLC' BCE 3AMETHEE. T R'M O6PA-

3OM, CTpOTO rOEOpr, M6r MOXeM TOJT6KO yCTaHOBr4T6 CTpeMneHxe OCr4

coxpaHrrb cBoe nepBoHaqarbHoe HanpaMeHne. KaK oro o61,rcHrrrL,?

A noroM oH eu.\e HecKonb{o BpeMeHx 6yaer spaqarbc' B nposonoqHoM {onh

qe, coxpaHer cBoe nonoxeHre' 3r1,lM 
'BNo 

npornBopeqa xopolllo o6ocHo_

saHHoMy 3axoHy npupoa6l - hMeHHO 3a{oHy o Bceo6qeM reroreHfh'

Ec,lrl Koreco He BpauanocL 6r,l u ec"'I 6LI MBl nollLnaJll'tcb aepxarb

ero ocb B ropr3oHTMLHOM noroxeH 
'1, 

To"ILKO nOAAepXUBa'l oA'H ee

*or"r au ri*Vpo*, To noAo6Htlia onblT HI{KorAa He yBeHqMc' 66I

ycnexoM,
KaK xe BpaureHxe Koreca Moxer cAejlarb Bo3MoxHblM To' 'ITo Ka-

xerc, HeBo3M;xHbtM? flpexle qeM nepefiTu K ToMy, qro6bl pa3ltcHl'lr6

3TO HeMareMaTr(aM, cHagara no3HaKOMI'tMC', C HeKOTOpIiMU cBo'{crBa_

Mrr noKynHoro rupocxona, HecKoJIbKo 6onee cnoxHoro ycTpoficTBa'

floao6urrfi rupocxon lt3o6paxeH rla puc 18 '4 - uera'rtruve

cKui,i Kpyr c )TonureHHbIM I'I IIosToMy AocraroqHo flxeJrblM KpaeM;

B- Konbueo6parHa, pava. B 
^oropyo 

yKpenreHu rocrpeHHLle KoH'

u", o", np, noMolllv'Bl'lHroB lC I Dl. y koropblx t'iJ''erorca ylJl)6

neHr,rr. B orBepcrxe, npoAenaHHoe 6nxxe K oaHoMy 
'I3 

KoHIroB ocr'

BAeBaerc, txHypoK x HaMar6lBaerc, BoKpyr ocl4 Koneco Moxer 6BtrL

nDuBeaeHo B o.leHb 6dcrpoe BpaualerbHoe nBroKeHue ecnx lepH)l6

ra uuypor, Ec,lu Mbl 6!neM tenepb cBo6orHo aepxalb rllpocl(on Ja ro-

r'roBKrl BnHToB C x ,, B ro BpeM, KaK oH 6Llcrpo Bpaqaerc' BoKplT

ropx3oHTa,rr,Hoii ocrr, { noflHTaeMc,I HaK[oHxrb Irpxoop raK! qro-

6rr ronouxa C noalrruracL BBepx, a roroBKa D onycrl'Inac6 BHx3' To

Bparqatoqeec,r KoJleco 6yaer c 6orbuori c"'loi conporl'IBJLTLc' 3ToMy

c

T-
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Ta( u aBxxyr{eecq rero crpeMlrrc, npoaonxarb cBoe aBIIxeHne
c roii xe caMoii cKopocr6lo ,i no roMy xe HanpaBreHI'1rc. Cldla, c Koro-
poiii Te/'ro conpoTl,IMgeTcg MoryIfi M BcTpeTuTbce npenrTcTBrtM, yBe-

J ,tgxBaeTc,I BMecTe c BecoM Ll cKopocrbo ABI'IxeHuq.
Ilprr BpaurarerbHoM aarlxeHul{ Teila, HanpxMep, Kaxaa, rlacrnua

Ha ero nepuMeTpe cTpeMxTcg aBl{raTbc, no nprMoi JIITHITI{, nepneH-

axxynrpHo K paarycy cBoero KpyroBoro n)5n, T. e. rlo HanpaBneHl'Irc

KacarerLHoii K oKpyxHocTt{.

E ,to ,a,^o npoBeputb Ha npuvepe xavHs B npdlxe. xolopglil
nocrre HecKo/'IbKnx o6opoToB no oKppKHocTt'I BllreTaer u3 npalllu He

no KpyIoBOMy n)'Trr, a B ToM HanpaB,eHI{I'l! KoTOpoe oH IMer'l B MoMeHT

ocraBreHuq npaul{, u npoaonxaer cBoe aBuxeHt{e no nprMoii nuHxu
no HanpaBreHlrlo KacaTe,'ltHofi .

$ To xe cavoe Mbr 3aMeqaeM npx aBltxexx
3KLrnaxHLIx Korec, o6rerl'IeH H 6x rpr3blo. EpLI3-

nr rpr3rr, or6pacllBaeM6le KonecoM, lBxx)Tcr{
noro6Ho KaMHIo. BbI6poueHHoMy x3 npaqx,
yKa36IBa9 qCHO TO HarIpaBreHUe, B KOTOpOM

or{x nBl{rajlrrcb B noc,lenHnii MoMeHr 9Tofi Tal(

Ha3LrBaeMoii <xHepuueiir rer o6BrcHrlercrl
cToevreHxe Hauelo lHpocLona co\paHrTt, rl-

"aarno" 
noro*arr". p

flonpo6yeM TaKxe cocraBllTb ce6e npea-
craMeHlre ,{ o aeJr}IqI,IHe roil cunbl, Koropan
Heo6xoarrMa, .1106Bl npeoao,rerB rlHepulrlo an

napara.

Ha pfic. 19 MLI Bx.qxM rrpocKon c6oKy; oH

BpaltaeTcrl TaK, 9To 3a.uHr, gacTL KOJIeCa ABI'I

xercg BBepx, a nepeaHg, aHu3. HauBblcuat
roqra ,4 ,raer snepea, a caMaq Hu3Kaq To'{Ka c
Ha3aa. I,lacrnu6r 3aaHeii qacrx Kpar, pacnono-
xeHHEIe Ha o-qHoii Bblcore c ocElo. crpeMrrcrl

aBr,,rarbcrr Beprr,rK:Lrr6Ho BBepx Iro HanpaB/.reHrro BM. 3To aBr4xeHrre
Mbr paccMo, prM 6onee noapo6Ho.

f El!l!!l?lWit:: HaK,loHr.{M rupocKor raK, .1106l,r oH pacnoroxrrrca
B finocKocrn ,-B4 x ocL npuHrna 6Lr HanpaBrreHxe I(r. B 3ToM cn]qae
qacrxubr 6ya,.r crpeMlrr6cg oropBarlc, ro HanpaMeHxlo BN..tlony
crr,rM, .rro Kpai Koneca aBlrxercq co cKopocrLro 50 M B ceKyHAy, Ecnu
6bI Tenepb Ko",Ieco BH$anHo pacIIMocLHa qacrlt, To re rl3 HIlx, Koropble
aBnraJlr{cb rro HanpaMeHuro BM co c(opocrL}o 50 M B ceKyHAy, Tenep6
6ya).r noc,re Haro'roHeHrrr rrpocxona aBxrarbcri c roii xe cKopocrs}o
no HanpaMeHr,rro BN. Ecnx BM ecrr, paccrorHue B 50 M, a MN B 20 M,

To pe3ynr,Tar 6yaer ror xe, Ka( ecrlfi 6bI qacrxqr,r B reqeH,re olHoii
r roii xe ceKyHALr ABxranxcb 50 M s HafipaBneAw BM u 20 M no Ha-

npaBneH rc MN. qro6br npolt.,Becrfl !KaraHHbrii Hd 'reprexe Hax,loH
Konecl no olHouJeHrllo li nepBoHaqarlbHOM) nonoxeHxrc, Heo6\o l \aa

o,rra, Koropar 66ua 6br B cocrorHl{r, nepelBtlH}T6 3Tr,I ,{acr[ Ha 20 M

B ceKyHAy. 14Haqe - Heo6xoauMo 3arparxrr, 3HaqrrrenbHyo qacrb nep-
BoHagiurbHoii crrft,l, KoropM BLI3Bana BparqeHue Ko,reca, 9To6br MoxHo
6bl'to orK,,toH'ITt, ocb ero or nepBoHaqiulLHoro noroxeH r. I
Kax,qbril Moxer u Ha apyrxx npxMepax y6erxrLcs, tITo oqeHL qacro

HID(Ha 3HaqI{TeJI}Hag crr,,Ia, tsTo6bl u3MeHllrb HanpaBJIeHlre aBxxyue-
roc, Te,1a. Ecrlr Mhl, xejlag ,3MeHrrrrr HanpaBneHre po' nynb, tsbrre-
TeBrll,tx ll3 nyjleMera! nocraalr,,It 6bI Ha llx fl,'Trl HaLloHHo lll!,1r, To

HerpyaHo noHrrL, qro HaM npxlnnocb 6H npox3Becrs Ha urxr carbHoe
!aB,,reHre. Ilocre roro KaK rupocKon Haqar cBoe Bpanlarer6Hoe aBU-
xeHhe! rax-oaq !1acrb ero Kpa, nBfltaetcg noao6Ho n)re, abtreteRuelt
,r3 crBora pyx6q. I43MeHrrrL nrrocKocrb BpaureHxe Kor,reca B gToM c,ry-
qae Bce paBHo, qTo ,I3MeHrITb aBl,txeHl,te 3TIlx qacrxu.

BHure Mbr yxe roBopxnu, '{To rupocxon! Koraa ero aepxar 3a ro-
JIOBKIT BIIHTOB r nLrraOTCg HaKilOHl,tTL, HaqUHaeT BpaI{aTbC' l,l OTKJIO-

HrTr,c, B cTopoHy, KaK 6br xe,rac ocBo6oarlTLc, oT yaepxl,IBaloqxx ero
pyK. Aanee, Bo BpeM, onbrra c 6pocaHI-.IeM npocroro npu6opa u3 BhIcoKo
pacnojroxeHHoro oKHa, irerKo 66t,ro 3aMerrfb, rITo BMecre c BpalreHreM
B BepruKanhHoii nrocKocrx, Koropoe npoxcxo/lr.rr 6naroaapq pa3Mar['r-

BaHxlo rxHypKa, Ha6nonaerc, Takxe BpaueHne Bceii oc,, B ropx3oH-
TMLHoii rllocKocrrl BoKpyr noaBeueHHoro KoHqa. Ha6nDAarenL 6yaer
BHa'r,ue paccMaTpuBaTE 3To aBaxeHae Toxe KaK pe3yrLTaT pa3MaTLI

BaHXTI InHypKa; HO,qarbtxe o6HapyxrlTc9, tITo ec/'lu HaMoTaTb uHypo(
B ltpoll,IBonoroaHoM Haflpa&rleHHr]. raI qlo BpaureHvc kone(c 6yae1

nporcxonl,ITb B HanpaBJreHr,rxl npoT BonoJIoxHoM nepBoMy! To x ocL
6y!er tspaxtarLc, B apyryrc cropoHy. [Ipx 6onee BHxMare,ir,HoM Ha-

11\ - _-::r- -._.

\i,
-T'-

!c
Psc. 19. tloceMy rrpo-
cxon conpor/Bn9erc, v3_
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BOKpyr ee yKpefueHHoro KoHqa (npeueccrr), Ho mK (a( rxpocKon rlo-
clogHHO HaXOIT.ITC' nOA BJlLiSHUeM CfiIbI TrXeCTLt, KOTOpa' TgHeT BHl,I3
cBo6oAHLlfi KoHeq ocl,l, To ,clto, fioqeMy 3To ABrxeHre AonxHo npo
lcxoltrflb Bo BcqKoM tupocKofle x Bo BcrKoe Bpeu,-. aa.r]ee, A3 pic.20
MO,<HO O65CCHr.{TL, noqeMy BpaUIeHfie OCh B npoTr{aonoroxHoM Ha-
npaBJIeHufi BEI3LIBaeT Bparqellxe Koreca Ta()(e 3 Apyryrc CropoHy, TO,l-
Ho raK xe HeTpyaHo ce6e npeAcraBxrb, 9To Mbr MoxeM ,t3MeHur6 Bpa
ueHlle ocx Ha o6paTHoe, noanepeB ee c lpyroro KoHua, He npepuBarr
npr gToM BpauleHr,rc Koreca, ToqKa B 6yAer ABxrar[c, B sroM cnysae
B npoT[BononoxHyro cTopoHy BoKpyI HoBofi ToqKx onopbr.

3Aech HyxHo ynoMrHyrb eue 06 oAHoM 3aMeqareJl6HoM ,BJreH|Il,I,
KOTOpOe 3aMeqaeTcg np{,uBxxeHux ocu. I{MeHHo, ec,|fi Mr,r c noMo-
Ul6lo nepneHAuxynfpHo HaIIpaBneHHoro xapa{qarra TonKHeM Bnepea
cBo6oAHr,rfi KoHeU ocll rHpocKorla, noAfiepToro c Apyroii cTopoHbt TaK,
qTo6Er 3ra oc6 Ha,rajra ABlraTLc, ckopee, geM efi 9To cBoficTBeHHo, To
aBr,rxyqxfic, KoHeu ocl{ noaHxMercr. Ecru Mhr, Hao6opoT, nprnep-
x{M ero, To oH onycTrflcr.

6 1,,1 sAecs rrasr ra veeu Tau{e pe3ynETaT oJ cnoxeHre Asyx AB TNeH h i, Korop bte
coo6qanrcb Kanqoi ro,t{e koreca, ycHoper AsrxeHue rrpocxona. M6t
nonFaeM ror xe pe3ynbrar, ml( ecnl4 6u MU yMeHbulrn, crny nxecrn;
3aMearrr ABrNeHre, MH TeM caMhtM kak 6H yBenrersaeM cxny rrxec .

Tenepr, o6brcHnercs, noqeMy BoJrLroK nocrorHHo npuHuMael Bep-
TlKaIbHOe noroxeHHe. KorAa oll HaK,'IoHreTc, HeMHoro B cTopoty, To
cllJla TrxecTr.r npr,rTflrlBaeT BepxHr.ti KoHeu ocx KHx3y x B p6yr6TaTe
nolr{aeTcr! ilTo 3Tm KoHeq, a cjleaoBaTer'IbHo, ll BoIqOK! HaqHHaOT
BpaqaTbc, BoKpyr ToqKi onopbr.

Ho B To BpeMr, KorAa KoHeuTperc, o nor l4 rBt{xerc, no ryre,
oH ycxopceT TeM caMdM B[,arqaT€JtbHOe AB"XeHrre Apyroro KoHua ocx.
BHlxe M[r BuAen[, qro c ycKopeHxeM BpauteH[fl Bo3Hr{Kaer roAHrrr{e
cBo6oAHoro koHqa ocu, BcneAcTBue 9Toro, Io rex nop noKa Bpaqe-
HHe BorIqKa IOCmTOqHO 6HcTpO, OH Bce BpeMi CTpeMr,rTcc HaxoltlThcq
B BCpTTKaJI6HOM nO?'IOXeHLItt.

2, }K]{Axocrn, xoTopbte He naAalor.
BoAa, reKyqan aBepx

$ Hanoaluu craKaH Boloi no KpaeB x noKpoeM ero rBepAori 6y,
Marotr. floroM, npl,lxxMa, 6yMaty K cmKaHyt nepeBeDHeM ero r 3areM
mrnMeM pyKy or 6yMaru (ptc.2l a). ByMara ocraHerc, B roM xe no-
roxeuul l{ 8o4a He Bblre,rer p

Pxc.20. EropxqHoe ABxxeHHe rrpocHona (npeqeccxn)

6ntoneHt,lu 3aMerIrM. qro apauleHlre octl nocrorHHo Irporcxoal'lr B ToM

caMoM HanpaBJIeH tt, B KoTopoM ABxxyTcrI HIrxHr{e qacT/ KoJIeca. Ilo_
ao6Hoe Ha6nrcaeHhe MoxHo clerarL H Ha noK)'nHoM nplr6ope (p,rc. l8).

KaK o6brcHrj:rb ,ro yaxBxrenbHo€ ,IlBxxeHrre? P!1c. 20 pa3b,cHl{r 3ro.

EEEEEEE3. nycrb ,48 xro6paxier rapocKon. paccvarpxsaevbrfi

G6"a. nyct" 
"-aor*eHxe 

6yaer npoxcxoaxrr, raK, Kax Ha plnc 19, r' e'

qacTrua, Haxollrluarc, y To.l( /, 6yler,4BIimTbc, [o HanpaMeHuro

x cMorpqqeMy Ha pucyHoK. rOnoBXa c noror{rc, B BEIUeynoM,HyroM
yrn)6neHux noanopKx, Koropa, ,IMeer BI,la Kor'IOg(I1. Tenep! flarHeM

Apyryo ronoBKy D BHx3 Ao roqK[ E, qro6H ,A nepeMecr[nocb no Ayre

.AG ao ro.{xN I', a (oneco 3aHsno 6H IlonoxeHue, Koropoe yKa3aHo

nuH[efi, cocrorueii !t3 orAerbHblx urTpxxoB. llo,qo6Hblfi pe3ynbraT

nonyqurc, 6H TonEKo roraa, €cnx 6H KOneCO CHaqana 6Hno B floKoe,

HO B ABTTXyUeMC,I KOJIeCe qacT'4qa, KoTopa, HaxoIaTc, y ToT ru.'4'
n€peMeuaerc, Bnep€I ,r 3aTeM BHI'I3 nO HanpaMeHI'Io cTpenKx ?4.8

3To aarxeHHe He Moxsr npocro flpeKparurbcr, 'rro6Di ycr]'n,Tb Mecro

aBuxeHr() no nanpaMeHxD K 6. I
CKopee Bcero pe3ynbrar 6y!er raKofi, qro qacrxua Bbl6eper He-

KOTOpr,rii CpeaHn n)'Tb no HanpaBreH[rc nyHKTxpHofi nl'{Hfix. TaxuM

o6pa3oM, Koneco yKJroH{ercs BnpaBo or nepBoHaqarbHoto ABI4xeHI'l'

no HanpaMeHxo KHlr3y. 3To MoxeT npol'I3ofiTl{ B ToM cryqae, ecjll,I

nepeaHufi (pafi nepeMeulaeTcrl B[paBo rljru, apyrl'lMx cnoBaMx, ec,!l
npaBbrfi KoHerl ocr.r aBlD(erc, Ha3a,q. Ta(xM o6pa3oM, oT,[aMeHx4,
flpol{3BeaeHHofo Ha cBo6oaHblfi KoH€Il OCtn, BO3H KaeT BpaLUerUe OCl,l
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y3ka7 nptEtca (puc.2l6), nano,rxexxae BoAo , He aaer Boae BU-
Teq[, ,.r B ToM cr] raer Koraa 6yMarn He! ec.,Il4 3aKpLrr6 BepxHxi KoHeu
Tpy6xu na,,I6ueM, TaK KaK y BoA6I cqenrteHrie .Iacrlttl AocraroqHo Be-
,xKo, 9ro6br BocflpenflrcrBoBarb nprr raKoM MaroM ceqeHm npoHl,rx-
HOReHXT ny3brplKoB BO3,qyXa B BOAy.

Halll onLtr co craKaHoM BoA6I Moxer 66trb eqe 6onee xHTepeceH,

fl Hanonnru aBa oauHaKoBbrx craKala c rurocK!.rMx (aylle urnr-
OoBaHH6rMx) (pasMu noa Boaofi, Hanp{Mep B BaHHe, nocraBrM rrx
KpaqMx oArH Ha Apyrofi, o6epHeM (pa, norocKofi 6yMarx u nocraBxM
rrx noA BoAofi aeprrKajrbHo (puc.2l r). Ilororvr ocropoxHo HagHeM ux
BIIHXMarb r,3 aolbr. Ecru ux nonoxeHxe 6ylel BepTrKarLHo, To MoxHo
yaepxaTE o6a cTaKaHa! aepxa pyKod r,lut6 BepxHlrr. HuxHxii cTaKaH
BMeCTe C HaXOATUIefiC' TaM BOAOfi 6yAeT nO.qXepXUBaTLC' AaBr'reHUeM

Bo3Ayxa cHn3y. E
.4nq onbrTa ylo6Hee craKaHbr c orBecH6rMr.r creHKaMH! TaK l<al(

6yMaxHaq norocKa 6yaer nyrue flpur'reaar! K creKiy. KoHerrHo, Ha-
3HaqeHr,re 6yMarx cocro[T xe B ToM, qrd6r 6naroAapc cBoei (penocTl
Aepxarb o6a cTa(aHa BMecre, 6yMam HyxHa nurub rff paBHoMepBoro
pacrrpeaeneHx, Bo3llylxHoro aaMeHxr, a Ta(xe oHa npenrTcTByer ny-
3HpBKaM BO3AyXa npOHr,iKHyrB B XaKOM-HI6yI6 MeCTe BHyrpb CTaKaHa
rrrx Bore BhrJr,rrbcr B apyroM. An, 6orbujefi ,cHocrr] crelyer 831116

He nroTHyo 6yMary a, Hanporr,rB, ToHKyro.

E

Psc.21. AencrBxe so3ayurHoro AaaneH,e

EEEEEEE0$i Ero MHuMoe yHrllroxeHre cuJIsI rrlxecrll o6r,'cH'-
i&Ji-*r"" Bo3ayxa. TaK KaK Bo3Ayx Meer onpeaeneHHbrfi Bec'

To oH traB T Ha Bce Haxoaqul4ec, noa HrM TeJra- ThK KaK qacrl-I_

uLr Bo3ayxa JletKo IloaBI'lxHLI, [oro6Ho qacrruaM xuaKocrt'I, To ct'ra

IaBneHn, BepxHl,tx cJroeB pacnpeaenqeTc, Ha ocTilnbHr'le H nepeaaeTc'

no sce Hahpaane$utu- flo3ToMy Bo3.q!r( aaBur Ha oKpyxeHHoe nM Teno

He ronbKo cBepxy l{ co Bcex cropoH, no rl cHr,3yl }I noroMy-To Bo3nyx

traBxr Ha 6yMary noA HarrrM craKaHoM n sora xe sHnlsaercg C'ua

aaBreHrg BO3AyXa TaK BenrrKa, trro oHa Morna 6bI caepxalb eue 60'6_

urufi uanop toAu, veu s HaIneM craKaHe. AaMeHHe Bo3,U a Ha Kaxaufi

KBa4parHditr caHTuMerp cocraMser 1000 ! a Bblcora Hauero u'l'l'lH-
apyqccKolo cra(aHa (xlvepeHHa' BHy'rpll) rocrxraer l0 caHTuMerpoBl

norloMy ,cHo, 9lo Ha 6yvary naBMT l0 r Boad. Mexny reM raK '[aB'e-
Hue Bo;ayxa Morrrlo 6LI yaepxarb aaMeHre Bor6l B 100 pa3 6onbuee,
qeM 3TO UMerO MecTo B aaHHoM On6lTe Ecn 3ToT OnbIT He yaacTcq

u Bona BblTeqeT, To o6arcHeH[e Ha,[o l{c(aT6 B TOM! qro BO3II}X HaIUeI

BO3iTOXHOCTb npOHllKHyrL B BOny lIpeamBpaT{TL 3Ty BO3MOXHOCT6

u ecr6 err.rHcrBeHHac aaAa,ra 6yMaxHoro nucTa. !

An, HoBx'rKoB He nrurrrnM 6yaer yKa3arb, vro HeyAaqa rpGxr He To.Aa, (o-
r[a 3ror onHr.ueraerc, B nepBbrfi pa3.qn, ce6r; HanporxB roro, laure Bcero
Heyaaca nocrflraeT eroTo.!a! Koraa, nporeraB II€IH& psn onbrroB nn, ce6,
BflonHe ynaqHo, oH Haq rHaer n€MoHcrpHpoMrb naH Hoe ,M€Hxe nepen yn,iB-
neHHhrMr,3p TenrMx. floroMy onHEBfi 3KcnepuMeHrarop, qro6H noKa]arb
nocnerHr{e rBa onbrra B BaHHe H Han BaHHoft,6yr€r sapaHee npamx(oBarbc!,
Tor[d, ecnU cra(aHy finx em conepxrMoMy ylafir, nepextrrpxrb arMoco€p-
Hoe rraMeHne, crExro, cKa'rEpTr{ n KoBpH He nosrpa.qanr.

OrHocure"'rbHo rpy6Ku B Mbr npeanoJrararu, Lrro oHa c,rrxurKoM
y3Ka Ars roro, '{To6ht BoAa MoDIa BLITeKaTL u3 Hee, a Bo3ayx oAHo-
apeMeHHo noAHfiMar6c, BBepx. flycrL, HanpuMep, ee ceqeHrre rrMeeT
oKono 20 KB. MM. TaK KaK aaMeHre Bo3ayxa Ha 1 KB. cM (: 100 KB, MM)
paBHo npu6nx3urenLHo oAHoMy KrrjrorpaMMy, To Ha cron6 BoAr,r B Tpy6-
Ke BO3AIX AOr'rXeH 6bln 6r,r AaBXTb C Cr,rrofi npX6nX3rTenr,HO B 200 t
Ho KonoHHa 80,[6r, Koropaq r.rMeer 20 KB. MM B noneper{HrKe, aoJrxHa
6dna 6br B Bblcory ,Mer6 l0 MerpoB llr, Tofo, qro6br BecurL 200 r.
[IotroMy rcHo, 91o ecnx 6br rpy6xa mKofi Bbrcorhr 6Hna HaoonHeHa
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Xor, 5To 3B)"rxr KaK 6yaro npocro, Ho Ha npaKTrxe 3Tm on6rr
IexcnoJlHnM, TaK KaK MLI He MOXeM 3aCTaBHTb BO3AyX tt BOAy HaXO-

lxT6cq B Ta(oM rloKo€! KaKofi Heo6xoAxM anA xauero on6tTa. Ho 3To
llc MeuagT HaM npllMeHhTE yclaHoB,IeHHOe HaMU nOrOXeHUe K 3aAaqe

r) cxooHe, Ecnri rpy6Ka, npe,qBaprir€naHo HanonHeHHac BoAoti, Bxcr,iT

rrK. KaK noKalaHo Ha pxcyHKe. To cTo,16H xxIlKocTI. Haxoluu ecrl
rrexry nrocKocrsM G n E,6yatr HaxoatrT6c, B paBBoBecux. oaps-
I r{qeHHbri xe n ocKocrrvu G u E BoaslJ.ofi c'to,6 aefi crByer no3ToMy
(aK nepe6ec. On r4Her 3a co6ofi Haxoaculuecr ver(ay G u E BaI,.H:.r'.e
,lacrxr(I, cBr3aHH6rii c HlrM crnaMu cueDreHxr, a nocleaHxe! a cBolo
o'repealr noaHrMaror Boay B KoporKoM KoreHe. TaKxM o6pa3oM o6rnc-
IreTcg TO, qTO BOAa, nOAHUMarrCr, B ropy, BbrTeKaeT qepe3 (paii CTaKaHa,

AaB,leHxe Bo3ayxa c o6eHx cropoH y Hac He nprHrMaerc, Bo BHM-

naHre! Tax xaK ao3a,r( IaBrT c o6exx cTopoH paaHoMepHo u ero neii-
arB q yHl,t{ToxaloTcg ToqHo TaK xe, KaK aaM€Hng aongHbtx cTon6oB
vexly n.[ocKocTrrMx G x ,6r. Bnpo'{eM, ne cJreayeT 6paTB an, cuooHa
o6q3arer6Ho corHlryro creKjrqHHyro rpy6Ky; TaKxe MoxHo coearHr.rrr,
,lBe npsMbre Tpy6oqKtr (opoTKxM py(aBoM xnri azlxe MoxHo Bocnorb3o-
saTbc, ILrr, sToro npocTop p4l4HoBoro Tp)6Kolo. HanolHeHxe caOoHa
Ipou3Boar,rrcs xnu no,|oxr,rB ero 6 'rauKy c BoAofi, rlnx noncrasxD
cro no! BolrHoi KpaHt llrr Hanor'rHra qepe3 BopoHKy, ri,u xel HaKo-
[eu, eao BeruaoT nycTbtM B cocya ,r 3aTeM oTcacbraaroT Bo3ayx B E.
CyruecrByer erqe rr rperxfi c[oco6.0]r, ero Harlo,'rHeHuc. AJ, 3Toro
\roxHo Bocnol$oBaTlcc xanurrqpHLtM nptlTqxeHl,ieM, Ecrlt Tpy6Ky
, norpFxrb B Boay raK, qro66r BepxHxfi KoHerr ee B[rcrynan Har no-
sepxHocTbp, To BoIa BHyrpx 6yaer ctosrr sbrtue, qeM cHappl(r. 3To
ccTb c,'reAcTBl,Ie coelrHeHHoro 4eficTBl,l noaepxHocTHoro IaB]IeHxr Bo-
.:lbr r nplrTrxeHr,rrr, Kmopoe xcfiblTriDaeT kd(4ac xrEKocTb co cTopoHbr
cMaquBaeMhrx elo TBepnbx Ten.

tleM ixe rpy6@, TeM Bbrure noarrMaercs Boaa BHyrpx.

f! O6uvuo o'{eHb y3Kyrc rpy6Ky Ha3HBaDr KanxnrspHofi xnx xe
rlonocrHoft Tpy6Kofi . OrcDAa npoxcxolxT BHpaxeHxe (KanlurjrrpHoe

',purexenre,. !f,
Ecrr.{ MH noBecrrM r.{3orHyryro Kanxrr'rrpHyro rpy6Ky! KaK noKa3aHo

ia pLc,21d, B cocyA, AocraroqHo HanorHeHHLrfi BoAofi, To xr,ulKocrb
6y!er B cocrorHxu npoi qepe3 rr3orHyryo qacrL 6laroaapq l(anl1,I-
lrpHoMy npt{TrxeHxK, ]r 6y!er Bo BHeurHeM xoneHe, 6raronap, cBoei
rrxecrr! Teq6 BHI,I3. KaK ToJILKo Bo aHe[IHeM KoneHe ypoBeH6 Bolllt
rLocTrIrHeT noBepxHocTx cocyAa, To annapaT cTaHeT AeficTBoBaTL KaK

IpocToi cnooH.

BOAOi X BepXHXfi KOHoU ee 66ln 6bI 3axpLlr, To aaBJIeHXe BO3Ayl(a ylep-

xaro 6d Bo,oY B TP)6Ke.
np BeaeM eue oauH npuMep MHMMoT yHuqroxeHtl, 3aKoHa c{JI6l

rrxecrx (Psc.21 e).

pl ,[4, on"',u HyxHo npxo6pec'] r-l He oqeHb ut'lpo^ylo creu,HHylo
i;ay6xy; oua u:obpaxena Ha pxcyHxe. Tpy6Ky, tranonHl'rB Bolloii. KpenKo

3aKynopusaoT n:IjrbueM, a 3aTeM cTaBrT c(rcyA, (aK noKa3aHo Ha pll-

cyHKe. Kax ronlKo Tp)6(a 6yler oaKphrra, BoAa Ha'I{eT BHTeKar6 y -E
x olHoBpeMeHHO nOAHUMaTbCfl OT F AO lI; !t 3TO 6yAeT npOAoIxaTLC'

AO TeX nop, noKa KoporKoe KoneHo Tpy6Kx 6yaer nolpyxeHo B Boay

Te,leHxe npeKpaTuTcc, KorAa ypoBeHb BoALI orrycTtrTcs Hac-roJlBKo HI'r3-

xo, ,tTo Boaa nepecraHeT Kacarbc, xoporxoro (oneHa Tpyoxtl. IJ
To, .rro 3aecb onucaHo, ecr!aeficrBne xopouo BceM x3BecrHoro <<cl4(bo_

Aar, BoA s 6y&sa,Tt Hottt c[].ltc:ire re'tet a eopy, fi floroMy cI't(DoH MoxHo

ynorpe6rrflTb, qro6H onopoxHl'trL cocy.q' He Har[6a, elo He aera'
B HeM OTBePCTnn. rlTo6H o65scH1',tTb AeiicTBue cx(boHa, HanonHI'lM BO-

aofi cHaqara roJIbKo qacrb Ha[reri H3orHyroi Tp]6Ku (L36eras npx 3ToM

Bo3ttyurHblx nFhlpeiii) u 6yAeM AepxaTb ee BBepx oTKpDlrbIMll KoHqa-

MH, r. e. o6parHo roMy, KaK 3ro I'€o6paxeHo Ha puc.212 AaBac rpy6Ke

pa3rnlrH6rfi HaK,rOH, Mbl 3aMeruM, qro BoAa B Tp!6Ke 6yler Bceraa pac_

noraraTbc, TaK. qTo o6e BepxHHe noBepxHocTx ee 6yA,'MxoaxT6c,
Ha oaHoM )?oBHe vjlrl B oaHori x roli xe ropx3oHTaJlbHofi nJlocKocrl'l'

3To ecrb rl3BecrBbli 3aKoH o coo6l4ant4uxc, cocydax Lr^Lr *e p!6Kot'

B croM onbrre o6a BolqH6rx cron6a.qaBsr s xmrHyroe Mecro rp)6Ku

oaxH npoTr{B Apyroro u nogToMy coxpaHgloT paBHoBecue. cTpaHEo npu

3TOM1 OAHa(O' TOJIb(O TO, qTO 3TI4 BO,qgHLIe CTOI6H, Ka( 3TO BXAHO

npu pa3nxr{Hbrx HaKronaxrpy6oK, BoBce He AOnXHbt 6hlrb oAt'IHaKoBOfi

&IHHLr. PaBHOSeCve ropa3lo 6onbEe 3aBucrr oT TorO, qTO6bI BepXHUe

rpaHruLr o6oxx croJI6oB nexiu B o,[Hofi r, Tofi xe IUIocKocrl'I l'ljll't,

aorop, no Apyao^ty, '1T()6]!, o6a aoAt\$x cmM6a ui'e'u 6d odu\oKoeue

aucon& no 4epmu$alu.

pl Boou"", rpy6Ky, AoBepxy HaaonHeHHyIo BoAofi, onpoKlrHeM or-
aepiunrtru o.rNs r pacnoroxrM Tax, qro6H 3Trl orBepcrl4q Haxoall-

nrrcb B oaHofi ropr3oHTarbHoiA nnocKocrx; o6a BoarHblx cron6a 6yalr
npn 3ToM pa3fl,{,{Hofi anxHbl, Ho oafigaxoaofi BLIC0TLI no BeprxKa,u'

Ho Ha 3Tor pa3 cron6br xnaKocrx He aaBrr 'upyr Ha npyra, a mHyr apyr

apyra x KaK pa3 B Mecre neperx6a rpy6(M OHI'I IoJ'lxHLI, o'reBxAHo,

onrrr, 66trb B paBHoBecl{l't orroro, qro ogr oarlNarorofi atrcmrr' l!

l--
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KycoK Marepuu ,r KycoK cBerH]Ibtr,a Moryr 6r,rb paccMarpxBaeM6l

KAK Ot{CHb TOHKIIC KANX"'PHbIC TPY6KX, COEAT'IHEHHLIE BMECTE' TAI(

KaK O6a cocTorT ,r3 MHorrrx Mexay co6oii no.rTrl He conpllKacaoulrlxc,
ROJIOKOH, [IO3TOMy 3TI,l Kanr nrlpbl MOt)'r BCac6IBaTL MacJIO l'l3TrM nU-
rrrL njra\,r, Fcrfi vbr nepeKxHev qepel Kpai craKaHa kycox varepxH
TaK. KaK Ha pnc.2l d, T. e. qTo6H o,[xH KoHeu onycKtulc, B BoIy, noqTu

HaflorrrrcLuylo cmKaH, a npyroi KoHeu Bucen cHapyxx, To oHa oIuT6
MOXCT I' JfiCTBOBATb KAK CU(bOH. KOrI  COCYA, NOqTT HANOJIHCHHT'Ifi

BOAOi{. fiveeT r1HCrbfl. rolOpEre alcrlT trepel Kpafi. To H oHH npeacTaB-

r'lrrroT KanurJrrpHblii cutboH, r orreHL cKopo noa cTaKaHoM Ha cToJIe

o(axeIc, ao,aeHa, ,ryxa. Tenepb cocTaBnM HecKonb(o 6onee cJroxHHitr

arnapaT, Taxxe pa6oTarouxil Ha npuHulrne cHaDoHa, KoTopbIM MLI 6y-
aeM HeoaHoKparHo norb3oBarbc, ao BTopofi qacru 3Toil KHlrrn. 3aeca

rleJIO KaCaeTC,I TaKOTO npHCnOCO6neHXr, KOTOpLIM MOXHO IrOJI63OBaTb-

cr, Bo-nepBrnx! a.JI,l co6upaHfl, Bo3ayxa I,I apyrrlx ra3oB h, Bo-BTopblx,

!r, noryqeHx, aa3oBoro ,L'Ir,r Bo3lyllHoro TeqeHur, TaKofi annapaT

H a3lDI DaeI C I 2 A 3 O,M e n PO ltl.

pl Eepyrca ase oauuaKoBble 6)'r6nt<, (pxc. 22) r: 6ecuaerroro crex_
na, OopMa n Be.[x{rHa (oroptix HanoMxHalor 6yrblrKx l,t3 noa Kpac_

Noro nana (r/,r ,rrrpa), r npoBoarr cKBo3b n-4orHo npxrHaHHble npo6-
KU lBe y3Krre rpy6oqK[: oaHy, aoxoagluylo ao ,4Ha 6]'rbHKrI, a apy_
ryro rorbKo ao Hfixrreii noBepxHocrl, npo6Krl, Ecrt HpKHo caer']arb

npx6rr3 TenlHoe ,I3MepeHrre KoJlt{qecrBa rasa unx Bo3Ayxa, To HaAo

cHaq&rla c,qerarL nereHllg Ha 6)'runKe. Anfl gToto B6lrnBalor nocre-
neHHo rr3 HanorHeHHoi:i ao npo6( 6)'rbuKx no 50 rnu no 100 ry6.
ai Ront,r B u3 epumet tbti \unu{I:p (uemypry) u KaxnHfi pa3 3aMe_

qalor qepro.rKoi BLrcory Boar,r B 6)T6trl-
Ke Ha cnerrraurhHo Hav,,leeHHoi 6yMare,
9ry 6yMary AnrI 3aur.rrhr or c,ryqaiiHo-
ro pa3MoKaHuq MoxHo noKpLITb ,aKoM.
TenepL cneayer Hanorttrrb 3Tu 6)' ,r,Kl.r
Boaofi HecKonbKo 60rr,ue, qeM Hanoro-
auxy (o cal^rae, ecnu oHlr rorrHo pa3ae-

neHH ao 250 aeneHxfi).
Te !,1uHHbre rpy6(x, coearlHeHHEIe

p*l,rtoBoi KxIUKoii, Korophle Bcra&rleHbl

B npo6Ku, TaKxe creayer Bno/'IHe Hanor-
H Tr, Boaofi, a pe3uHoBylo rpy6Ky cxarb
3axxMoM. Ecrx rpy6(x aocmrogHo y3Kx,

TO BO ApeMq HaCaX EaHXg flpO6OK Ha

3. Tero, {areqeecr B ropy, a He noA ropy

6l.rhrrK[ BoAa I,!3 HIlx He aBTeger r B Hxx H€ npoHxKHer Bo3Ayx;
06 rroM cneAyer oco6eHHo nola6orrTbcr.

B Tov caytae, Korla 6],"r6uKx npr orKpbrroM 3axrMe cnoKoiHo
cTorT Ha cTor.re, noBepxHocTt4 BOAsr B O6efiX 6)TsrnKax Ha olsoM ypoB-
ue, Ecrti xe noAHsTb oAHy rz3 6),TU,1oK, To 6naroAap, ctt6oxy uoaa
Il3 o,qHofi 6rrr,uKx noTeger B,[pyryD, noKa o6e noBepxHocTx He 6ya]"r
onrr6 Ha oalBaKoBoM ypoBHe. npx 3ToM Bo3.[yx 6yrer BbrxtrMarr,c,
,I3 HanorHrtoueficq 6,.rBmkl,I I,{ BcacblBarrc, B onopaxHriBaoruyoc,
6yrBt,1Ky. HTaK, ecnu 6,THnKn rolrHo pa3AeneHr,r H npoBepeHbr, To npl,l_
6,1,.t3rlTe,16Ho MoxHo onpeAennrl KoruqecrBo npore(a|otuero Bo3!vxa.
nplMepu n1, rroro onhtTa HaxorgTc, Bo Btopoi qacru 

",,r,r. il
_ Ta(HM o6pa3oM, t B groM aoDapare Bona ret{er BBepx, Kax 6L,r npe_

He6pemg cfinolo Tgxecrrl.

3. Tero, xarqqeecs a ropy, a He noA ropy

l! 3axaxnre y ro(ap, koporKr.iii, rorcTbr, AepeBrHHdi nBoiiHofi
r(oHyc. KaK floKa'taHo Ha pxc, 21, urr.t cxje,i re nBa npocru\ acpeBflHHHr
Koiyca cBol{M, ocHoBaH[rMH. Ecni xe Br,t yroMersopltrcc6 TeroM.
np[roAHBtM nxurL Ha BpeMrr To ero MoxHo Dbtpe3arb x3 60rbrjJoi:i pen6r.
[Ipu Hekoropoi ,oBKocT,,t, BooppKHBUtt,|cb oqeHb ocrphrM HoxoM. aaM
yAacTc, npfiAarb eMy Heo6xoAuMyto npasxr6HocTL, Ta( ,{To oso 6yAeT
roarTbc, ,0IrI Hauero onbtTa.

Apyrofi cnoco6: Bo36MeM flrorHyrc n{cgyro 6yMary x cBepHeM
x3 Hee IBe xplTnhre c Ee6on6ruuM pacTpy6oM BopoH(r,t H BorL€M B HHX
rycryro, cxopo 3acrHBaouyrc rxncoByto Maccy, O6a runco8btx KoHyca
JrerKo cx,er.ffb cBexrM rrincoM r aHpoaHrrb Hoxou. 3ateu sr,rpexeu
x3 ToHKofi lepeBrrHHofi Kopo6Ku or c rap rru ,13 TorcToii naoKu nBe

P$c.23
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aocKx, B (bopMe rpaneqlrx! c AByM, npeMLIMu yuaMu (y -U u D), x co_

eaHHl,tM ux npoBoJro(oii xnx uapHrlpoM, KaK yKa3aHo Ha pxc. 23 Ecnx

MrJ noroxr,rM ,aBoiiHofi KoHyc ,la HaKr'IoHIlLle xpas AB n AC , MeBBo

B6rx3x tx HaH6onee HIr3Kofi cropoHbl (,4),-ro xonyc noKarlrrcq BBepx

or Hax6o,1ee HH3xoro K Hafi6onee BblcoKoMy KpaD, ecrl,l rocKx o6pa-

3yor Mexay co6oii aocraroqHo oonhlxoi yron x ec,lx noAaeM Hx or r4

tro B He oco6eHHo Be,lnK. CneaoBarenLHo, MoxHo cMer'Io cKa3arb' vmo

on *oru^u 
" 

,rpy, pl
Tax KaK Mbl npuBblxrx Bxaerb, qro rena! nperocraBJreHHble caMrM

ce6e, raaalor I{JIu oHx crpeMlTc, 3aHrrb Hax6oree Hu3xo€ nor'IoxeHre,
ToaeficrBr{e Ha rero KoHyca, Ha nepBbrfi B3rrra, Kaxerc, neficrBl'IT€rlt -
HO napalo(ciurbHr,IM. oaHaKo, KaK Mbl B 3TOM CKOpO y6eAltMcr, HaM

3To Kaxercq rort'Ko noroMy, qro MLI OopMynr{poBa,1u Halxx npexHue

onbtTBI BecLMa HeonpeaeneHHo, cKa3aB, qlo TeIa cTpeMqTc, 3aH9TL

Hau6o,'ree Hr3Koe noJloxeHre. tITo6LI 9To B!,Ipa3xrb 6oJlee roqHo, Mbl

nor,lxHLI Bocnorrr,3oBaTLc, noHgTI{eM O <UeHTpe TrxecTrlr,

A Kaxaoe reao rueer eec x no3roMy oHo npor3soarlr aaBneHre Ha Haxoae_

uryoca noa HhM noacraaay. Ecnh xe 3ra noacraBHa conpornBneerca Haflopy,

ro reno HaxoAnrc, B no(oe, HanpyMep ,e}l(aulrri Ha crone xy6xH-

qT066r yaepxarL KaKoe-Hh6yab reno B ero nonoxeHxu (x npiroM
B KaKOM yTOAHO nOnO)KeHUX), BOBCe He HaAo flolnepxuBarb Bclo ero

floBepxHocTb! KaK B npuMepe c Ky6I'IKoM. B Ka)(IOM Teile HaXOAXTC'

TOq(a! o,luparlcb Ha KoTopylo Tero Bo BcgKoM noroxeHH[ MoxeT Ha_

xo]lHlbc, B paBHoBectll,l. TaI( xa(, noqnepxxsag Tero B otrHo ?TOi

TOqKe, MU TeM CaMLIM Ka( 6H yHHr{TOXaeM ero rrxecrb, To 3Ta foqKa

'l,a.t Baercfl <qeq por! nttxecmu,. 3H.a'{erl$e \eBTpa rrxecrn BLIpaxa-

A uerro rrxecru ecru rolKa, s xoropoi MU MoxeM ce6e npeacrasnrb cocpe'

Aoro,reHHoi Bco rqNecrb oraenhsbx lacrei Tena

CorrracHo c arr1M, Kax.4oe reno crpeMurcs npurarb cBoeMy ueHTpy

TqxecTr caMoe Hr3Koe no,loxeHlle, KaKoe Torlbxo Bo3MoxHo npl{ aaH-

HHx o6cmrr€nbcrBax. norcHr,rM 3To HecKoJlbxlrMM npxMepaMn. UeHTp

TqxecTli 'rpeyronLHoro xycxa KapToHa nexrrT a ToqKe nepeceqeHm Me-

auaH, (oropr,rii MbI nonyqHM, ecJrr coer/Ht'tM cepenxHy Kaxqofi cro_

poHr,r TpeyronbHxKa c npoTllBonor'IoxsllM yuIOM ECIU MbI npOKOneM

TOH(Ofi UaOnKOi TpeyroJlbHrlx, To oH nprlMer raKoe noroxeHre, qro

ero uer{Tp TrrxecTrl6yaeT Haxoal4Tlc, BepTuK,lJlbHo noa ToqKoii onopbl,

r.e. B caMoM HI3(OM nOJrOXeHUn, EC rl UU npOrOreU Tpeyro,'r6Hx(
(aK pa3 B 3TOfi TOg(e, TO OH OCTaHEIC' B nOKOe B KaKOM yrO,qHO nO-
roxeHu . To, qro mI( ,cHo anc aroi noBepxHocr!,r (u.nl, oepxee, a,u

o\eHb nrocKoro rena)r [Meer Mecro tr ]urfl Kaxqoro npe,[Mera. EcnH
r nocmsjrrc Ky6rK oaHrrM yr.ioM Ha cTon, a rMeHHo Ta(, ,{To6H ueHTp
r',xecTr HaxotrHjlc, BepThKiL'IhHo Ha./r ToqKofi onop6t. To Ky6[K cKo
po onpoKxHeTc, t{ ycnoKotjTcq rrutb Toraa, Koraa ero qeHTp Trxecrn
,rf,lMer cavoe Hl,ilxoe r4j Bcex Bo3MoxH6rx nonoxeHxfi, T.e. Ky6h(
6yrer nexarr, Ha oaHofi ,3 cBorrx noBepxHocreii. Ecnu xe I noseury
(y6vK 3a o,!r,rH x3 ero yrnoB, To ueH1p rcxecrx Ky6xKa B noroxe-
Iux noKo, 6yaer onrrb aoqHo Haxo,[mbcs BeprrxaJrblo nor ro.rxolo
loaBeca. c'rpeMneHxe qeHrpa TrxecTH 3a8r,rMaTb caMoe Hli3xoe noro-
xeHlre MH MoxeM Ha6nK)aaTb B oaHofi xoporxo 3HaKoMofi xrpyrrKe.
)ro raK Ha'lHBaeMHft rBaH6Ka-acraHbKa. - r.yr<ta l,r'.rl/ KaKofi-Hx6y4L

rpyroft npeaMeT, caenaHHbrfi u3 JrerKoro MaTeprura u oKaHquBaro-
llrxfic, cHx3y MerannritrecKxM noryuapoM. Ecnu MLr ftoroxr.rM KyKry
fla 6oK, To oHa onrrE BcraHer, noroMy qro fip, gToM HaxoAquruficq
0 MeTaJrJ'IUqecKoM uape qeFrp TflxecTu nprlHlMaeT 6oJlee HI't3Koe no-
LOxeHre. Hau laoilHofi KoHyc TaKxe cTeMuTcg aaTL cBoeMy qeHTpy

rqxegrx caMoe HI3Koe noroxeHr4e, xaK TorLKo em npeaocTaBrT ca-
\roMy ce6e. y Hac 3m Toqxa Haxo4,fTc, B ueHTpe o6uero ocnoBaHuc
o6o[x KoHycoB. JIerKo BxleTb, rlro ecnn ,qBoiHofi (oHyc noKarr4Tcr
or ,4 K BC, ro, HecMorp, lra noAreM KpaeB -AB ,4C, ueH'rp rrxecrv
DCe-TaKr.r MOXeT OnyCKaTbCq 6,'raroAaps 3aocTpeHxro KoHycoB oT ce-
peAxH[r K (oBuaM. oTo, KoHeqHo, MoxeT TorLxo Toraa cryqrrTLcrr,
xoraa yron B,{C He c,rnlrKoM Mar, noa6eM AB Lr AC He cnt,ut-
xoM BeJrriK r,t aBoiBofi Korryc He orr[rKoM nnocKxfi. ]o Kaxyueeca
npoTnBo3aKoHHoe noBeleHxe aBoiHoro KoHyca, TaxxM o6pa3oM, co-
rtcpueHHo He rrpmrrBopegrT ToMy 3oKohy, KolopoMy nolqxHflroTcf
rr Bce apyrxe Tena.

4. Eqe o Boae, reKyqei Ha ropy

MonrorEobe (1740-1810) , 3EaxeE(rld r{3o5p€t
Bl@Eoro lapa , EaEoEeEoro roDrsr Eo3rlrxoDr , aoc4)orn
faxx6 3ardeBarerBByD Marlrt'r). , EoIr aqTD rolly . B sfon
D{alDEr€ locpeAcrEo :rpy5lr, BrErcAqeri 13 llrcoxo DacEo-
noxeqsoro D€3epByaDa, auref,aDqa.a BoAa, 6naroEaps co6-
crBesxof crre, EoalE(arac! !o lropo, rpySe !![!e, ye!., otra
cTosrra E DesePBYape.
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6ca BcgKoro coMHeHxr, KaxAHfi q rarejrL BcnoMHllr 3aKoH:

KaK xe 3To BceJ[aKr Bo3MoxHo, ,{To B o.qHofi Tp}6e Boaa noall-
Nrnerc, ,i,,ue, rreM s rpyrofi, coelluHeHHofi c Helo? KoHeqHo, 3aec6
\rbr M\rc(\l trer1o He c Kan[r]rrpHori r?]6Koii,1.e. c Takofi yrKoil Tpy6-
xox. u roropol.l Borla yxc }r3-3a c}lr cuenreH}r, ve,{ny creHxofi rpy6br
,l xHll(ocTblo nonbrMaeTc, 3HagrTeJrbHo Bblue, qeM D ufipoKoia Tpy6e.
Pa],I lHyro rxlpuHy R Tpy6ax Haao u 3Aecb nprHrrb Bo BHrrMaHUe,
HO XaKOe 3TO rrMeeT 3HaqeHrIe, Mbt yBl,tauM ntuhue. Ho npex[e Bcero
\rbr rro.qxHhr eue ycTaHoBlrrr, oaHo o6uee coo6paxeHue.

TaK KaK 3Aech Aerro r{aer o nodxrmuu HeKo'topoh Maccbr Boa6r!

TO DClIOMHl,tM! qTO rrOAHtTXe Te,la COCTaBJITeT AJL nOAHITMaTI]erO 
'I3-Becntyrc paSony, NttI tlcnonHeHx,I Koropofi HyxHa pa6orocnoco6Hocrh

uxe paccTorHiq. flpo cnoKofiHyrc Boty MoxHo Ta(xe cKa3aTL, qTO OHa
nMeeT cnoco6HocT6 coBeplraTb pa6ory ecln oHa Haxoa,Tc, Ha TaKOil
B6ICOTe, qTO BO3MOXHO ee naaeHre BH!3. B TaKOfi BOIe. BcnencTBfie
ee BbtcoKoro flojloxeHr{r, MoxeT 6bIT6 HeBIAIIMbIM O6pa3OM HaKOnre_
Ha gHeprxr. B npoTxsononoxHocrb @Hepeuu dswgehufr,. Bb3aailLoii
.qBrxeHurMr TeJr, 3m SHeprr{g Ha3HBaeTcg <3depeuei nonotreflurr.

Xopourxn nplMep &[,i 3t,epflr, mKoro pona npc,rmBnq€r Bbtcoko pacnono,
xeHHhrfi ropHbtitr npyn. sona Koroporo Mox€r no rp€Oosaaxro pacxoaomrucl
Ha pa6ory MauxH (HaflpxMep, !n, pyAH/ka x r. fl.).

noHrrt r, c KoropLtMx M6I ToJrLKo rITo nojnaKoMHr,Irrc6, MBI nprIMeHrM
Teneph K oaHoMy Becr,Ma npocToMy c,lyqalo. Bo3bMeM lBe OntrHaKoBr,re
cTeKr'IgHHhre Tpy6Kx oT %- I M AnuH[r X ] 5 MM B AHaMeTpe_ npxKpenHM,x naptuuren6Ho K llhpoKoropnoMy cTeKrrHHOMy COCylty c xopouo
noaorrlaHHolo npo6Kofi. qepB oaHy x3 Tpy6oK Hanh€M B cocy! Boty,
KaK Ton6Ko o6e rpy6Ku Hanor'rHeHH 40 noroBlrH6t, M6r MoxeM, Blyaarr
BO3IyX B OAHy rr3 Tpy6, noaHrrB STHM BOIy B Apyrofi Tpy6e. rlT066r
yaepxaT6 BoIy B 3TOM no,'roxeHfir{, 3aKpbrBarcT oIHy Tpy6Ky nirabrteM
urx npo6Kofi. Kax TonbKo Mr,r ynzrruM 3anop, BoAa onycTxTc, B ollHoii
Tp)6e x noAHuMercr B apyrof.t. Ho o a noaHuMenc, coaceh fie maK
a&coKo, ka( oEa cnorla 3 newoi mpt6e. flocre Hec(onLKnx Ka,raHxii
BO,qa, Ha(oHeu, ycnoKorrTcr.

Ha ocHosaHxx npe46Eyulxx coo6paxeHrri, Mbr renep[ 3HaeM! qro
BOAe, KOTOpa' TOJr[kO 9TO nOAHgraCL nO Tpy6e 6naroaap, BlyBaHU|o
Bo3a)r(a, coo6ureHa 3Heprxr (3Heprxs nonoxeurar). Bnoaxe ecno npo_
,rcxot(qeHue 3Toii 3Heprxr: 3To qacrE 3Eepr[u Mr,tuq ueK SKcnepu_
MeHTaropa. EcnH To,,tbl<o MLt orHrMeM rraueu xnx npo6ky, To Boaa
nprrxoaxT B aBxxeHr{e! cTeKa, BHr,t3, l{ 3Heprrg noroxeHru nepexoaraT
B oHeprkro aBxxeHurr, a B To Xe SpeM, BOra 13 COCyaa, coenrHrrro-
uero Tpy6H, no{HxMaercc BBepx no BTopofi Tpy6e. Ecnu 6br rpeHxe
o cTeH(t I, conpoTIMeHIe BO3n)D(a He npenrTcTBoBaJII AOne, TO OHa
norHrracb 6Lr Bo BTopoii Tp,6e raK xe aMcoKo! KaK l,, B nepBofi; cne_
roaareJrbHo, 

_lHeprll4 66ua 6u renepb cocpetroro,{eHa Bo BTopoi{ Tpy_
oe r vorra OH nocle MxHlTHom cnoKoicTBxq BoI6t noAHrtb ongTb
crolrbKo xe BoA6r B repBoii Tp)6e.

Ta( KaK Bce 9To lonxHo 6brro 6br npororrxaTbc, HenpepHBHo,
To Mbr xMenx 66r BeqHoe aBrxerrre (cM. 'r. l, rn.9). Ho rprenui u co_
lpoTxBneHH€ BO3!)r(a AenaKrT To, tITo ,|lrlllr, Marzu lorq 3Toro (Teo_
peTu,{ecKoro 3OoeKTar IaeT <npaKTxqecKxfi s(b(beKf, x nosroMv Bona
yJre B nepsbti p43 nollHyMaelc, da,,teKo he naK rrar*0, *u* p"nora,

o no rrur.3Heprxn, br yxe onxr{ pa3 muopxnv, nMeHr{o B pauene o 6xn-
-lxrplHor uapax. Ecnu 6xnnflapnBLrii urap xarHrcq c x3mcrHon c(opocrbb,
ro oI xveer croco6[ocr6 npx8ecr,r ,, rBnxeHre o,qliH rxap (psn uapos).
Koropun orr lorKaer, Orr flepenaer npv 3roM 3Hep.(Io. (oropoi oH oon4qaer
ncncrLcl'BHe cBoefo rBHxeHur. a e. cBoro 9Hcprx I() ,rrBr{x€ ll ur ! npyro]iry uapy
rr caM npu rroNr OH coBepulacr raKHM o6pa3oM x3oec'r-
Hylo pa6ory

EcnA ,eno Kacaerc{ odqnnu, KaKoro-lJn6y,.h rena, To 3arpatreH-
flyrc pa6ory nerKo Bblpa3,|r6 uuopaMx, Ha3oBeM pa6ory, 3arpageHHylo
,.lJI, rrotrHrrrorr I (r Ha I Merp I KurorpaMMo-MerpoM (l xll'r), ro npr
no^IrlHx l0 Kr Ha I Merp MbI coBepuaeM pa6my l0 Kfi{, npx nor-
rrrrlrx l0 Kr Ha l0 MerpoB 100 KfM x r.a. TaKxM o6pa3oM, MoxHo
RHpa3rlTL KaXnylO Da6OTy B qUOpaX, a CreAOBaTerLHO, U CnOCO6HO-

crll Tera x x3BeclHoii pa6ore, T.e. ero 3Heprurc. Co3HaHre, ,rro Mbr

rr\rcl]\t 3llech tre.ro c lllNrepreNroi DerrqrHofi. oqeHb BaxHo [,1q noHI-
NraHu, rralxHx rrocrelyrcu x paccyxleHxii, xoporuo x3BecTHo, KaKfiNr

o6paioM nrc,qx npHMerrslor 3Heprxro re(yqefi Boa6r, HanpnMep, B ToM

!.r)'r.r(. |.or rd Bo,4a L 6onee BhrcoKoro yposHr naaacr Ha 6or1ee Hrl-
Knii.,rul, no.irygeHu, none3Hoi pa6or|r. Kaxla, BoilrBa, Me,'IbHr,Iua

ccrl KpacHopeqfiRLIri cBxrererL Toro BaxHoro 3HaqcHnr, Koropoe rc-
Ky,rafl Doaa rNreer aiu trer'roBerlecKoii Kynbrypu. 3To 3HaqeHre eute
6o.qcc yBc,luq aaerc, 6raroaaprr Bo3trroxHocrrl npeDpauarL 3lreprfi rc
aBrrxellu, B 3rreKTpr{qccKyro 3Hepfuro, y,qo6Hyrc ant nepeaaqu Ha 60rt-



I,t. coBepurl{B HecKonLKo Kone6aHr'Ifi! Kmopbte cTaHoB,Tc, Bce I{e3Ha-
qlTerrrbHee. oHa npxxoaxT, HaKolreu, B flonHeiirrlrjfi noKoiL MoxeT

6LITb, Kro-Hx6yab noa)'Maer: cKor'IbKo c;loB I'I3 3a raKofo BceM [oH'T-
Horo iDaKTal Ha 3To MbI orBerrrM: ecrl, MbI rlpocroe x BceM [oH,THoe

ne npeAcrarun ce6e snoJIHe rcHo, xaK xe MbI nofiMeM 6o,'Iee c,'loxHoe?

fl 9ro6u noAofir, 6nvxe ( uerrll, xMeHIro K ycrpollcrBy Bo,l,Horo

i ica Monro,rrorcpa, flocrpouM Hau annapar raK, qro66l MbI I'IMeJrr'I

Bo3MoxHocrB 3aMeHurL uxpoKyto rpy6y 6onee FKoii. .4"r, gToi ue,l,I'l

3aMedfiM oAHy It3 anxHHLIx rpy6 6onee KoporKoli, cHa6xeHHoi pe3x-

lroBr,rM p).KaBoM V (pvc-24), a ( Apyrofi rp)6e np KpelxM HaBepxy

6onbuoi pBepByap (B). Kpor'ae roro, npocBepJrxM B npooKe eule y3-

Kyro abrpKy, B Koropyo BcraBnM anuHHylo rp)6Ky axaMerpoM flp 6nlr-
3xrenLHo B 5 MM. HanorHqlor gTor anrapar B To BpeMt, Koraa pe3xHo-

Ba, Tpy6Ka cxara 3a){vMoM I{nlI 3axpBITa, apyrlrM
cloco6oM. KaK TonbKo pe3rHoBaq rpy6Ka 6yAer

or(prrra Boaa noreqer qepe3 Tpy6Ky ,p B cocyA .4

I, orcroAa HaqHeT BHleKaTb Hap]rKy qepe3 pe3xHo-

B)',ro rpy6Ky. B 3ro BpeMl aoaa r tpy6xe S cnrrxo
IloHr,r3ltrcr. Ec,!r{ MbI BEe3arHo 3axMeM pe3uHo-

Byrc KXUKy, Mbl 3aMeTrIM B anflapaTe cxnbHBlii

Ton,{oL Koropbli 6hlctpo noaH[Mer qacrb BoABI

flo rpy6Ke S rr npltroM Bbtule l4)oBH, Bollr{ B pe-

3epeyape B. O6l,trcne1rue gToro ,IBreHM MH nemo
nonyll,rM c rloMotqblo rloHrrxrl 06 3Hepr Il. ll3-3a
Toro qro rxrpoKa, Tp)da y Btte3alltro 3aMeHserc,
y3Koii An' CTeKaHlq BoAEI, To KorxqecrBo BoaLI,

BLrreKaonreri x3 cocyaa ,4, cpasy ctauoarrcn par_

HbrM Manori aoJle npexEero KonflqecrBa, Mexqy
TeM KaK sHeprl,rl Bcei IloaBxxHoi Maccbl BoaLI

ocraerca [pexHrfl. Ecnll TaxrrM cloco6oM x repc-
eTc, qacrb gHeprr{rl, HanpuMep qepe3 yBeflrqeHxe

TpeHr.r, B y3Koi Tpy6e, To Bce-TaKr floHqrHo, qro

Bxo,urura, B y3KIo rpy6y He6onbrua.s Macca BoABr

o6Jraqaer cpaBH,meilbHo 66rbtuuM 3anacoM sHep-

fl{r. qeM 6orBuaq Macca BoALI, [oablMaBrrzulct

npll nepBoM o b\re B uupotcoil "tp\6e. B pe3y,lBTare o(a3LlBaerc', qro

norepq grleprnlt, npoxcxoAflqas 6raroAaps rpeH[Io, He ronr,Ko Bno,I_

He Bo3Harpaxaaercf,, Ho ocraerc, eule [36btroK 3HeprLlL, Korop6li
noAHtiMaeT BOAy Ha nopcaoqHoe paccTofH[e Bbllue, qeM oHa cIotula

s uuporofi rpy6e. Pl

4. Eqe o BoAe, Teryqei Ha ropy

TirK[M o6pa3oM, Mbr y6exqaeMcq, qro noAErr[e soau s rpy6xe S
BoBce He o3Haqaer yKJIoHeHurI or 3aKoHoB npLIpoAbI, a cKopee Heo6xo-
auMo BLrreKaer u3 Hamrx coo6pa)@Hxfi, aaxe x 6e3 on6rra, aoka3br-
Baroulero sro ,MeHxe. npmxBopeque c 3axoHoM o coo6qaroqr cs
cocyAax lonr,Ko Kaxylqeecr, OHo [cqe3Her rorqac xe! KaK Mbr 3aMe-
T[M, qro Halll orr6rr Kacaercq Aqbcyqeictl Bo,qH, (oropit crpeMxrcg
K COCTOqHl{rc flOKOS, a B BbrUenpXBeAeHHOM 3aKOHe peqb rlqeT O AOA,-
Hr,rx Maccax, Haxoarutrxc, B loKoe I,r ]paBrroBellrBarour.rx apyr Apyra.
TaKfiM o6pa3oM, 3aKoH o coo6r[aoqxxcn cocyAax 3aec6 Henpr{MeHr,rM.

Aflnapar, KmopHfi MBr nocrpolrJu ecTb He qro xHoe, KaK ynpo-
x{eHHaq MoAenb BoAo[oA6eMHori MaurxHr,r MoHronLOLe, r3BecrHoi:i
noA Ha3BaHreM <2uApa4nuaeckozo mapad@r. OTo Ha3BaHre o66ccHcer-
cq ror,rqxoM, KmopHfi npoxcxoAHT B a[napare or 3aKpHTrac rp]6br y
H Korophrfi cnlxur flprurrHofi BHe3alHoro noATeua roAu s rpy6y,9.
noxoxrre rorqKU 3aMeqalorcq HepeAKo Il B BoAonpoBoAax, KorAa Ka-
Koii-Hx6yAb KpaH Bxe3anHo 3axpLrBaror. ty6br co cra6HMrr creHKaMu
MOryT nerKo IOnHyrB nprl Ta(llx TOr'rgKaX.

yflorpe6nqeMLril Ha nparorKe txApaBrrxqecKxfi TapaH (KaK no(a-
:auo na puc. 25) cHa6xeH enle EeKoropr,rM[ BaxHbrMr,r npucnoco6ne-
Hr.rrMr.r. BoAa Br,rxoAr,rr r.r3 Tpy6Ku He cBo6oAHo, ro uepes roranax (yaap
H6rfi xrana!), Koropbrfi ycrpoeH TaK, qro HeMear€HHo 3aKpBrBaercrr,
KaK Tor'Ibxo cKopocrb BblTeKaloqefi BoAbI t{, cre,qoBarejl[Ho, ee gHep-
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Pic.24

fvtl 4BvxeHvs aocTrrraDT onpene-
,eHHofi Be",rx,{xHri. TorAa orKpbrBa-
crcs noAnuMarounfic, BBepx (na-
naH Z, Korop ir, oAHaKo, BeAer
He nprMo B nogleunyo rpy6y .9,
a cHaqara B perynrroD I,I/. K Koro-
pouy npNxpenrena rpy6a 9.

Boaa, cxara, B perynrrope,
cxxMaer B HeM BogAJx(. BcneAcrBxe
3TOrO BOAa HenpepLIBHO BEIJIiiBaeT-
c, r.{3 floa6eMHoii Tpy6br, laK KaK
rJ pBepByape I,f HaxoA(Tc, 3a[ac
BoAbr, KoropHii cxarbrM Bo3AyxoM
paBHoMepHo x Henpepr BHo aoAa-
erc, B noateMHyro rp)dy S, cne-
{oBaTeIBHO X B TO BpeMr, KOrAa
oxa3blBaeTc, 3aKpbt'tbtM KjIanaH z
u orKp6rrLrM KlanaH Y.

Prc.25. f ApaBnrrecxxn rapaH
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r-l Tarertl, HaBepHoe, )xe 3aMerri,l, qro rojrbKo npx u3BecrHoM

x36hrr(e s Boae r apaB,qrqecK'Ifi TapaH oxaxerc' Ha Mecre Aaxe npx

caM6rx BbrroaHblx ycnoBt'Irx TepteTcc oKono 9/o BoaLI, t4 Tonbxo l/o

noAHiMaercc HaBepx.

3Ta MauxHa rrMeer 6o,16lxoe npelMyuecrBo nepeA rpyrxMr Ma-

urxHaMu! mK KaK OHa He rpe6yer 3a co6ofi 6onblnoro ,xoAa, x roJrbKo

r,r3p€I(a 3allac Bo3ryxa B pBepByap€ aonxeB 66rTb o6HoBreH! A',L qe-

ro cnycKaoT ,t3 pBepByapa Boayr mK l<aK BO3AyX B Hei CO BpeMeHeM

o"ar"oorercr. frap"* qecKrfi TapaH Moxer 66ITb yflor?e6'seM Ha ro-
,or"ro 6*"rr* DaccrorHllrx (.ao 1000 M) r Moxer notrHMarh Bolly

Ha Bbrcory ro 100 M.

lnaaa 4

Burognoe t cnonb3oaaHne Beca

1. OyHr ypaB8oBeulBaer cro OyHToB
(eud p as,,t u q e c rc u i n p e c cl

JIroArr, He 3aHHMarcquecc cneqniur6Ho Orc,4xofi ,inx npaKTu,{e-
cKori MexaHHKofi. BepHo crlhrxaflr{. qro r npaBrrqec(It4 npecc (aoaa.
Hofi npecc) npeAcraBrrrer co6ofi MautrHy, Aatotlyro qe,ioBeKy Bo3Mox
Hocrb rroaHrr! rpy3 B 18 ToHH, r.rjlt{ xe qro ra(as MaurHa 6onbuux
pa3MepoB. npIBo[HMa, B ]rar|KeHre vexaHIqecKofi c,1oi B coc roqHyu
noAI{ 16 2 Tbrcr,{r,r roHH, B TaKoM cnyqae ,rM tolxHo Ka3arbcfl, 9To

aero He o6xormcfl ryr 6e3 cBepxbecrecBeHHoro BMeuarerbcrBa, 6na-
roAapf KmopoMy cpaBHHTerbHo Muta' c}tna Moxer nopoaxTB TaKyrc
orpoMr{yro c}uy.

9ror fiopa3rrerDHbtfl pe3y,[brar ocHoBaH Ha roM, 9To

A Eoaa, Hax l,r Boo6qe Bce xxaxocrn, nepeAaer npox3BoAnMoe Ha Hee AaB
neHxe paBHoMepNo x no BceM HanpaBneHueM.

l4Eaqe o6crorr Aerro c KycKoM xen*a ,.!rr{ Apyr M TBepAbtM TenoM,
OH Moxer nepeAar! raB.fleuue, ucnbrrbrBaeMoe HM cBepxy, KaK! Hanpx-
Mep, AeiicrBr.re cBoefi co6crBeHHoi TcxecrH Ton6(0 BHlt3, T. e. Ha nper-
Merbr, H:xoArulrecc noA Hr.rM. npeAMerbr, Ho(oarueec, prlloM c HxM, He

rcnbITLIBi or npk ?ToM HBKaKoro Aasfleu[g. Ecn, xe laBrrb Ha rBep
aoe reno c6oKy, To oHo B cocroqnur,{ [epeAaT! 3To,[aB.[eHxe nl,llub
rrpeaMemM! HaxoAgull.rMcs c6oKy or Hero no nanpaaJleHlto raMeHus.

SnacrrqHa, pe3rHa (Kayuyr, ryrranepva) o6naaaer Ao x3BecrHoi
creaeHx HeKoropbrMtt cBoficrBaMu xr.rAKocrefi. oTa p$uHa B cocrosHxu
coo6unr6 HoBoe HanpaErteHre qacM rcnbrr6rBaeMom ero AaMeHrr.

Q Thx,;rurofi peuxoBHfi Mr,r, xorop fi noMecrl,tM B qerr,rpexyron6
H6Ifi cxlr,rK, Tax, qTo6d oH Kacarc, ero creHoK, npr cnr'r6HoM AaBreHxu
cBepxy 6yAer pacuxprrbcfl. pl B 3ToM cnyqae AHo 6yAer ucnursroart,
Hau6orbrnee AaMefixer Ho qacrh AaBJIeHH, nepelacTc, tt Ha 6oKos6re
crenxu. !l
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3Ta oco6eHHocrb, Koropyrc pe3uHa o6HapyxxBaer 6naroaap' cno-

co6Hocrr.r u3MeHcrb cBolo OopMy IloA BJ'II'lrHueM aaMeHI't', Boo6r{e

caoicrBeHHa BceM xllaKocrrM, c rofi n,urb pa3Hl'Iuefi qro our [epe-

laloT paBHoMepHo x I1o BceM EanpaBreHl't M 6Ce TO naBjreHue' KoTopoe

oHr,r rrcrrLITHBaIor, Pa36epeM HeKorop6le o6rqel€BecrHble npliMepbl'

Ha KOTOpLH MO)KHO roxa3arb pacnpocrpaHeHrle aaMeHt" rlo BceM

nanpuua"rrr",. qeM o6brcHxrb ro, lrro Boaa c raKofi cunofi crpe-

,rri, orapo,"" ur'llo3 vr'Ix npopBarb luo,n*y, (oropu 3anpyxlBaer

Boay B npyAe? PaccMorprM LIacrB BoaLI Ha l3BecrHoii r'1y6xHe Bxyrp'I

urro3a. OHa cxtlMaercq floa Brt tlHueM co6crBeHHoro Beca It Beca re-

xauux HaI fierc Macc Boabr. oTo aaB,Iedlie nepeaaerc' He ronb(o Htt-

xelexault{M MaCCaM t{ aHy, Ho raKxe { IIpl', reEIoLqxM cooKy MaccaM

BO-IIH. XOTOpr,re, B cBolo oqepe.qbt aaBrT Ha cTeHbLr BOpOfa IrrJIIO3a'
- 

nn,,r :rov aaaaeure ui aopora xa 6oasurofi ln)6'1He 6!aer 6onb-

Ire qeM 86r 'tx roBepxHocll1. KaK o61,,cHl4r b qro cyrHo ruaBaer

no gole? Boaa 6rll-rs cyqHa aaBxr BcJIeacrBIre co6crBeHHoro Beca BH 3'

OTo aaBneHue nepeaaerc, He rojrb(o B cropoHBl, Ho raxxe ll BBepx

x no3ToMy aaEuT Ha cyaHo cHx3y.

qTo6H noHrrl AeficrBue rllqpaMlqecxom npecca,

Ec,!u ,poBeH6 BoAr,r B oaHoi x3 Tpy6o( BpeMeHHo crol4T HeMHoro Bbr-

rne, qeM BApyroil, To x Bec BoAbr B grofi Tpy6Ke 6yAer HeMHoro 6on6rue,
llogToMy oHa 6yaer aaBrrL crljrbHee Ha Boay, Koropaq Haxo.Exrcs B6nx
3x aHa. OTo aaB,'IeHIre nepeaaerc, B cropoHy, ,r B apyrofi Tpy6Ke (Bepxy

r raM floaHrlMaer Boay, ao rex nop, no(a oHa He 6yaer crogTb raK xe
BArcoKo, Kax u B nepBofi Tpy6Ke, T, e, noKa Maccbr Boabr B o6exxrpy6Kax
He ypiBHoBecsrcr, Ho He rort,Ko co6cnseHdbti 6ec soqu fieperaercrr
no no6oMy HarrpaMeH[lo. Ha BcrKyro noBepxHocrb Boabr, Be.,ruq -
Hofi B l0 xB. cM, Bo3a]r( aaBxr c cruoii cBbrue l0 KmorpaMMos. OTo

,qaBireHrre raro(e nepeaaercrr, u leficrBu, ero Ha o6e rpy6Ku BauMHo
ypaBHoBerxxBarorapyrapyra, qTo6br 9To,qo(a3ar6, aocraroqHo B o6eux
rp!6ra\ noMecrurb HaA Boroi noprxeH6. nerKo cKorb3rrr}li r nrmHo
npureralorqxii, 3areM, ecnu noplrenr a -d o'rerKa npunoaHrrL, To oH
ocso6o.qrir soAy e ,4 or aaMeHfi, Bo3a)r(a. BcneacrBHe gToro noprxeHr,
B B, Koropr,rfi Haxoar,rrc, rroa rakxM xe Bo3ayIuHHM aaMeHLeM, ne-
peaaeT cBoe aaBJIeHlIe Bo.ue no BceM HanpaBrleHurltra ,r sbtgoser n ,4

IB'IXEH'IE BOAbI BCJICA 3A IlOPluHEM.

C Apyrofi cropoHH, ecrrr Haxar6 noprreHL B A, ro uztuuer aas
.qeHll, nepeaaeTc, Bo Bce cTopoHbr u noabrMaeT nopueHh B B, ope-
o,qojleBarl BMecTe c TeM AaMeHue Ha Hero Bo3Ayxa B l0 Kr.

TeEepb or(poeM xpaH C. Kaxrbrii x3 BLrrxeonrrcaHHDrx onbrroa c

uunrrHApoM ,4 ebrgoser e Kd(qofi u3 nrrlt Tpy6oK B, D, E, F A G
raKofi xe pBynr,ra! KaKofi npdgle 6bLr B o,sHoil rpy6Ke B. B qx-
.xHrp ,4 Han6eM Botrbrl ,poseHb ee )c]aHoal,lrc, noBcloa] s onHori
u roit xe ropr,BoHTa,rrBHoitr nrocxocru, TaK KaK aaB,'IeHl,le arMoc(bepH,
a TaKxe aaMeHI{e Boabl nepeaaeTcrl no BceM HanpaMeHLtrIM! ,t no3ToMy
ycraHoBr,rrc, noJrHoe paBHoBecre, Ecnu cHa6axrr, Bce rpy6Ku noptn
HqMt L{ lr3MeHITb AaBreHUe E OAHOfi 

't3 
Hl,tX, TO BO BCeX n9TI,I Tpy6-

Kax npo[3ofiIer oAr.rxaKoBoe r.r3MeHeH]ie, KaKoe npexre nponcxorxJro
nu 6 B oaHoii. Ecnx nonoxxrb Ha nopuear a.d oarx xrlrorpauu, ro
fi Ha ace Mmb nopwdei npvAercrl noroxltrL IIo oAHoMy KxnorpaMMy,
qro6H oHH Bce oKa3a,lxcb Ha oalrHaKoBoi BBlcore. I

3Aecb saxoAxrc, K?'ro,i K noHtMaH Io rrApaBrlrqecKoro npecca-
lpyr, xoropbli,oaBvr Ha noBepxHocrb Botrbr B orHoi fi] rp)6ol.. o,{e-
RnaHo, ypaBHoBeu[Baer raKorl xe rpy3 x B ocranbHr,rx flrrx rpy6Kax,
KrrrorpaMM B -4 Moxer nogToMy loaaepxarL 5 K[noIpaMMoB, pasHo

MepHo pacnpeAeneHHbrx B B, D, E , F i G. Ho de6ott'woi w1btmoK B A
HapyIIIrfl paBHoBecxe x noAnuinem 5 Ku,,rcepa Mo6 Ha HeKoropyro Bhrco-

ry MH no cFrecrBy He r,r3MeHr,rM orHoruerlre Mex4y oaHxM r,r3 uunrlH-
T.IPOB U NITbIO OCTAJI6HI,IMII, ECfl,I MH BCE IUITE NOC]'IEIHIIX COEAUHT,IM

iffili6op, *otopbli I'Bo6paxeH Ha pxc 26. A v B .'pepras-

nqtor 2 qrr,ll,IHApa, y RoropLlx BHlapeHHee noflepeqHoe ceqeH],lo paBxo

io *". ""; 
o, 'D 

, 
'F , G np"rcra*,Ior 4 raxux xe q'rl'tHApa Bce

6 qxnnHApoB coeauHrorcr oKor'Io Lx aHa rpy6KaM[ B C noueuex

Kpan, BHaqane 3aKpbITBIIii. ECIX O q'tr rup '4 t{ UILTb 80A6I, TO OHa

nDoHItKHer L B I I oolHxMercf Ha mK]'lo Bblcory. qro noBepxHocr6 ee

6y4e r a o6eu x ura,r u napax ne xa] b B oaHoii ropx loHTan bHoi flrocxocrH '

Pflc.26. K tqcHeHflo npBHllvna axapaBnh'recxoro npecca
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B OnHy 6oree rxxpoKylo Tpy6xy c BHlrpeHHI',lM nonepe'IHhlM cege!rreM
B 50 KB- cM. no,qo6Hoe ycrpoficrBo rr3o6po(eHo IJap c.26BM,A,.efr'
cTBrrenr,Ho onblT noKa3HBaeT. 9TO eCJIl,t -t MMeeT nonepetrHoe ceqeHre

B l0 KB. cM, M - B 50 Ks. cM, To I KxrorpaMM B ,t )paBHoBeuxBaer
5 Kt B M He6orBlxoro u36tl1(a B , nocraro'IHo, trro6Lr norHsrb 5

KruorpaMMoB B M. OrclF.ta creayer, x olblT 9To noarBepxaaer, qTo

Kortra nonepeqHoe ceqeHre B M B 100 pa3 6onbure ceqeHr{n B ,, To

cxna B I KxnorpaMM s -L ypaBHoseurBaer rpy3 B 100 Kr B M
Tenepb npercrasuM ce6e, qro 'Ipy6(a B , 3aMeHeHa He6oJILlllHM

HarHeraTerLHbrM HacocoM. Ha HaueM pxcyHKe tr lco6paxaeT uunnHAp
Hacoca. [IycrL aaBneHue Ha nopueHb npo 3Boa[Tc, He pyKofi qenoBe_

Ka! a c noMorlbro pHrrara (pyKorTKH Hacoca), npl,l 3ToM nycT6 nne'lo,
K (OropoMy npr,LroxeHa cnra! 6yaer a 6 pas !,rrInxee nleqa! KoTopoe

c floMotuLro cTepxH, coea[HeHHo c nopuHeM Hacoca.
qenoBeK Moxer 6e3 oco66,x ycHnxfi [pot43Becru Ba pHqareaaBre_

H e B 30 KnrorpaMMoB, npuMeHeHxe pHqara yBerltqrjlo 3To aaMeHlle
B 6 pa3, r, nopueHb.[aBur c cxnofi B 180 Kr Ha Boay B, llpt't 3ToM,

ecru flonepeqHoe ceqe(ue s M B 100 pa3 npeBocxoal'lr ce,eHxe B r,
ro Boaa B lll Moxer norHrr6 rpy3 B 18000 xr lrnx 18 roHH. OaxH 'rero-
BeK, pa6or:!s pyKoqrKofi Hacoca, norfirMaer l8 ToEH! Korna 06 sToM

c,lbtrx ulL BlrepBble, To ?To noxoxe Ha cKa3Kyl
flon) {aerca raKoe BneqarreHre, 6yaro npnpoay o6MaHblBaor.

npupoaa o.reHb ocropoxHbrii 6aHKrp x Hx pa3y erre He ocranacb a

ao,rry Oua xe crrHer onraq}lBarb qeK, cyvMa Koropolo 6onbue cne-
naHHoro Brana.qa.

Her MauxHb,, u3 Koropofi MoxHo 6buo 6bI u3Bne'rb 6on6rxe pa6o-

T6r, qeM eit 6Lmo coo6ueHo s KaKofi-6LI To Hr{ 6blno (bopMe A Ha npaK-

TrrKe HerL3rr aaxe lro?IlyqrTb x BerxqxHy 3a'rpa'IeHHoiii pa6oTbl. Ka-
xyro 6br MLr g,rr.ry HI,, 3arpa'{rBaJlr, npupoaa Bo3bMer x3secrHyo no-
unltHy! pacxoayrl qacTb SToll crl,Il6l Ha npeoaoneBaHxe TpeHufl. eTa

cxra Arrs Hac norepgHa, oHa ,B,rercrl KoMrlccxeii 6aHKupa Ta(uM 06-
pa3oM, oKa3brBaeTcs, trTo pa6oTocnoco6HocTb Ma THLI Bceraa MeHLuIe

coo6ureHHoi eii cllnhr.
lI B cnyqae, Korla geJloBe(, npol,t3Bors aaMeHlie B 30 (llnorpaM-

MOB, 3acTaMger MaUilHy no.4Hsrtr l8 ToHH, MBI MOXeM 6HTL yBepeHbl,
qTo HafiIeTc, KoMneHcauu9, KoTopa, BMecTo Kaxyuerocc cKa3oqHo[o

sbrfirpHua B pa60Te noKax€T HaM, rrro 3Ta pa60ra coorBercrRyer Bno,q:

He 3aTpa,reHHoii cune. 3Ta KoMneHcaurrl 3aKr'IloqaeTc, B ToNl, qTo alyr6,

Koroptiii npoxoalr roqKa nprr'roxeHrl, cllrlbt, 6yaer B 600 pa3 6on6ue
n,,Tu, npoxoarrMoro rpy3oM. Koraa pa6oqr'rii npoxoatlr co caoeii py_

(orrKoii Hacoca n)'rb B 600 cM, To my3 B 18 ToHH noaHarierc, r'trlulb

2. KaH c 1 l(r BoAbt MoxHo npor3BoAxrh AaBneHre s 1o_1OO Hr

Ha BLrcory I cM. CreroBaTerrbHor HyxHo l0O TaKlfi yAapoB Hacoca. qro-
6br no4Hr_rE rpylxa BUcory I M, 14 pa6o,rrr IoIxeH KaxnH, pa l aaBITB
c c,,noin 6onbue 30 KtatorpaMMoB, 'l.rD6H noKpBrrb norepo Ha rpeHue.

Iocraro,rHo B3rrrrHyrD Ha pxcyHoK, qro6br y6eauircc,,rio no_
no6Ha, KoMneHcaux, Heo6xoluMa. Korna nopueHb B 14 noHuxa€T
ypoBeHb BoILr H Xe E U af,ru 3acTaMreT soly B ocTalbHr,rx nrrTr.t
rpyoKax noAHflTbc, KBepxy, To nph oAuHaKoBofi uHpxHe rpy6oK BLr_
coTa roaHrT[fl Boa6t Bo Bcex Tpy6(ax MoxeT 3ilnor,IHttT[ ],Irltll6 nrryrc
qacTb roH[xeHl,lq B nepBofi Tpy6ke, Ecnx nrT6 Tpy6oK B M cOeA He-
H6r B O!Hy, TO u B 3TOM Cryqae lorxllo 6HTB 9TO CnpaBe&ruBbrM.

B M rpy3 noAHxMaeTcr, Ta(tM o6pa3oM, Ea oAHy nnryIo roii 86r_
cmbl, Ha XOTOpyrc OflyCTTTCA nOprXgH6 B .,,

2. Ee3 nopu.tHr 1l pbtrara c oAHxM
KUOTpaMMOM BOAbt MOXHO npOI3BOAXTb
aaBreHxe B 1O-10O xrnorpaMMoB

MH y3Hanu, qro npr floMoutx rrApaurxtrecKoro npecca MoxHo
yBerr,lqlTb Bo MHOrO pa3 CXny IrABneHljA. ntfl 3TOrO, OnHa(o, Hyx-
Hbt 6ttr nopauu, qTo6br Ilpol,l3BecTl{ naBjreHue Ha BoAy, a qepe3 oTo
x Ha no4HxMaeMyro TflxecTb. BO MHorxx ,qpyrux Cnyararrx ynoTpe6nrrcT
faKjxe pti4ae, 9To6br BbrroaHo ucnor,lB3oBaT6 Clr?'ry AaBJleHlrr.

Q Tar, nanprruep, aBa MaruqlrKa, nonoxxB KpenKyrc,qocKy qepe3
nexaqufi crBon AepeBa, ycrparBaror raKr M o6pa:ov ce6e xare,ru. Eca u
oHl{ o,q[HaxoBoro Beca, To oHr norloxar locky raK, qro6H ee cepeA[Ha
Kaciuracb crBor'ra. Ec,!x xe olxH M,Lrrh,trrK HanoroBt Hy lerve Apyroao,
To oHx KJra.q),T Aoc(y ra(, 9T06r,r npx6rh3xren[Ho o4nH KoHeu 6br, 6bl
BABoe oonbule oT MecTa no,olepxKx, rjeM ,qpyrofi. Ha lrnHHbrfi kO_
Heu caryrc, 6onee nerkfifi. a Ha KopmKov 6Mee tqxenbtii Ma,tb,{xK.
PaBHoaecle Tenepb onrTl r4MeeT MecTo, TaK Kar KaxnH, OyHr 6oree
,efKoro MarbqHKa MOXeT yAepX'{BaTL B paBHOBeCUH 2 OyHTa 6oree
Trxenoro. 3ro qacTo BHpa)(aloT HecKojrLxo rHaqe, nptl4epxxBarcL
npxHrroro B HayKe cnoco6a BupaxeHxc: pHrrar HaxoAr,rrcrr B paBHoae-
crr{, ecru ero nrertr (unu qacr, pHgara) o6p"rro nponop,tnorrror",
npruoxenuuu onaau. pl

BceM ,{3BecrHo, 9To pHqarH xrparcT BaxHyto ponb npx coopyxe_
Hrln MHorllx Maur,tH, Erqe xoua urt roBoplrrx o AxxHpr,rKuax x rxa_
paM[qecKoM npecce, To HaM yxe npuunocb yKa3LrBaTb Ha pbrt{ar,{.

67
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Prc.2A

mpbKx npulaMxBarcT aHo K Hl{xHeMy Kparc Tpy6br, yKperureHHofi
rra oco6oM uTaTxBe. Ecnx flycruTL BoIy reqB qepe3 Tpy6y (Harlprr-
nep, nocpeacTsoM Kunlxu rr3 cocyaa F), To rupBKu 6yIlT yaepxxBaTs
3 paBHOBeCLfli BOIy IlO Tex nop, nOKa nOBepXHOCTb ee He npeBHCrlT
lr3BecrHoro ypoBBg. KaK TonLKo 9To c,lr^rnTc9, Boaa ,.Te.reT B uenx,
KOTOpLTe O6pa3yOTC' Mexqy AHOM X 6OKOBOii CTeHKOft.

THpbxn, HyxHbre ni, roro. lrro6br ynepx Balh BorLy B paBrroBecrix, coctaB-
N'II,OT MCPY AABNEHX' HA IHO.

Ecrx ucn6mHBalorls nocpercraoM mKoro npli6opa cocynhr (Tp)6H)
pasruqHoi (bopMLr (uu;runapuuecxue, (B€pxy pacurpelH6re! KBepxy
crrKeHHHe, ucKpuMexHHe I, r..[., p c.28, G, ?, S, U), no ro,rrxo
c paBHofi noBepxHocrr,o AHa, To BurcHrerc, crpaHBbrfi oaKT, qro

A aaeneHre Ha aHo coeceM He BcerAa AorI{Ho 6b[b paBHo Becy soAbr, Haxo
AHqeic, s cocyAe, Ho npn pasHoi nnou{aAx AHa AaBneHHe 3asrcrrronhko
or BeprrHansHoro paccrof,Hue Mexqy ypoBHeM soaEr x aHoM.

Ho 3To no(a3brBaer, qro (bopMa cocyra He urpaer npu 3ToM Hx
KaKOii ponh.

Ecnv HanorHrrr, Borofi nprMofi ultnxEnpxgecKHi, xnu xBep\y pac-
[rxpeHHbrfi, l,lrrl KBepxy cyrxeHHbrfi cocyAbr c oAlHaKoBoo nnouanbD
riHa B I KB.IIM, TO BO BCeX TpeX COCy/laX AaBreHHe Ha AHO 6yAer pas-
rrqTbcrr I Kr, T.e. Becy BoagHofi KoJloHHH, noMeualolqeficrr B uxnuH
ilp qecKoM cocyae,

Bce ra(re cpercrBa, Ka( roprxHl'l x p6lqarx, ro,'lxHbl 6 TL Tenepb

r,rcxjrlogeHH x3 Haruero npucnoco6JreHlrfl, KaK 9TO Tpe6yercs B 3aro-

noBKe. l'l Bce-TaKn AaMeHue Borbl .4oDKHo yBerlu'{uBarbc, Bo MHoro

pa3! KaK 3To Bo3MoxHo?

pl Boo6paaru .usa cocyra qxnxHAprqecKon OopMhI (pxc. 27), y rc-
TopLrx Hr,rxHffi noBepxHocrh paBHa 1 Kr.aM, a BblurrHa coorBerclBeH-

Ho oaHoMy x aByM aeqrtMerpaM. Toraa nepBLri cocyl 6yaer BMeurarb

(ax pa3 | nurp (re. I rr), a Broporl - 2 (. Boahl. nepBHfi cocyl
MLr y.uruHrM KBepxy cneaylolllllM cnoco6oM: nplrKpenltM K HeMy rep-

MeruqecKn 3:IKpblsarou.lytoc, KpLrlIIxy, Ha (oropofi yxpenneHa rpy6-
Ka r,nxHtiofi B I M s Ylo Kr.rM

1kg

nonepeqHoro ceqeHxc. flpocm,
3a4aqa floKa3hlBaeT, .lTo 3Ta Tpy-
6a coaepxltr KaK pa3 I xr Bo-

au. Eclrl eror cocya rnoane (r e

I, c rpy6Kofi) HanorHItM Bonoi,
To gTor I Kr BoaLr, xoropblfi Ha-

xoar{rcr B Tpy6e, o(a3HBaer aaB_

neHr,re Ha,[Ho cocyra B l0 xr. 06-
uee aaMeHue Ha axo B cocyae

-4 6yAer paBHcrLcfl 11 Kr, Mexay
T€M B cocyle ,B AaB,!€Hlte Ha AHo
cocraB.,rs€T TorDKo 2 Kr; ecrx 6bl

MH B3snu rpy6Ky B 10 M a,llrHLI
r,r ron6Ko B I x3. cM. flonepe'{Hoto

celeHur, Torla aaBnedl,te Ha rHo aocrl'trro 6H 100 Kr Hanla 3a.qa'ra

aoKa3aTb )To napiltroKcanbHoe )'TBepx.lreHlle. x KpoMe Toro noKzI3?Tb.

KaK fl poucxo,Ilhtlm Heo6BIxHoBeHHoe "*n""t"rra 
auuaa,-. p

Ecnx H,rr(Ho ,BMepxlb aaMeHlre, Koropoe aHo cocyaa HcnbIT6l_

Baer, 6naroaapq Haxoaqurefict Haa HI'IM xfi,qKocrl't, To Haro cocraB[Ib
cocya rr3 Tpy6H, y Kmopofi HuxH itr Kpafi TaK rna'q(o orunxooBaH,
Lrro nrocKalq nJracrrrHKa. cner(a flpx,AaBJIeHHas ( 9TOMy Kparc, Iacr
repMerxqecKli (He nponycmloqnfi BoaH) 3arBop

3ro noaouxnoe aro ynorpe6n, ror KaK qa[Ky lra recon (puc. 28) l) 
'

rlaflb rrpeK, xoroplle Haro noJroxxr6 Ha Apyryrc qaurKy, cJI)Dma luc
Toro,'11066r yaepxarb B paBHoBecl'lx noaBllxHoe AHo. OcranbHHe

r) Y nroopaxeuxorc annapara rpv6a d MoxoHa B MeAHvo onpaBv' K HtrxneMv xpao

Koropo,l nptr,4aunBadc, Mea

ldrn lkg
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6 CneaoBarenbHo s cocyAe, cBepxycy(eHHoM, oHo 6onbure,qeM Bec xnaHocrfi
B HeM Haxoaflqeicr?).

Tor (DaKr,'rro B pacuupeHHoM cocyae Hanura, xrlaKocr6 He aaBrr
Ha aHo cBoIM norHbtM BecoM, Kaxerc, e[le noHrITHblM, ecnu flpxHrrb
BO BHrMaHHe, ,{TO (OC6te CTeHXH, HaSepHO, CrryXaT OIlOpOii AnC qaCTX

TrxecTu.
Ho ro, .rro lameHre xx.qKocrx Ha ,[Ho (6 cyxenHoM cocyae)

Moxer 6blrL 6onbrxe, qeM ee Bec, 3To f,MeHIte Kaxerc, coBceM napa-
roKcar'rbHbrM. Ec,'II,i MLI ero BBrMarerIbHo paccMo'rprrM, To yBuqHM, LITo

3To napagoKcM6Hoe yrBepxqeHxe, o KoropoM MrI roBopHnx Ha crp.68,
ecr6 He 6o,rbue ,{eM ,114urL qacrHHfi cny{ar:i Br,rLueyKa3aHHoro 3aKoHa.

Cocya -4 Ha pxc, 27, 6narorap, HaacraMeHHofi Tpy6e, Moxer paccMar-
pxBarEcrr, xaK cocy! c)rrcHH6lfi xBepxy.

HecyxeHHa, qacrb BMeur@er I Kr Boa6I; Tp)6a B I0 KB.CM none-
peqHoto ceqeHu, l,r I M.Enr,rHr,r BMeuaerroxe I Kr, o6qee xe aaB,'IeHrte
Ha aHo paBHo 1l Kr, T,e. oHo raK BeruKo, Kax ec,1tt 6hI Tpy6a 6bua
TaK Xe lljl,tpoKa! Kax I,l HrlxHsn qacT6 cocyaa, TaK l(aK Toraa oH BMe-

ua,1 6H KaK pa3 I I Kr l4TaK, Mbr Br,rruM, qro uccreaoBaHHe aaBJIeHx,l
Ha llHo rrocpeAcTBoM BecoB npuBero Hac K ornKp*muto cyqecmslb'Ae?o
jdec6 3aKofia, Ho eue He x ,cHoMy noHuMaHxro caMoro flBneHuc. no-
3TOMy HaM CneAyeT eue 3aHrTLCq SOnpOCOMI KaI( MOX.HO O66SCHU b,
,rro laBreHl,le Ha AHo cocyaa MoxeT 6HT6 He oauHaKoBo c BecoM xttl-
Kocrt ! Ho Menblle groro Beca rt H Aaxe 6o,'Ibure - B qeM co6crBeHHo
Il 3aK,IIoqaeTCl napa,qOKcaILHocTL )'TBepXUeH 9.

EEEEE[!!+:tr npexre Bcero, coBep eHHo ,cHo, ero,[amexl]e Ha

aHo B npqMoM uxruH,0prrqecKoM cocyae paBHterc, secy conepxauefic,
B HeM Boabr. Ha gToM OaKTe MLI crleAoBare.fibHo MoxeM ocHoBHBart -
c, a na,'rbHe,4uev. llpercraB[v ce6e npexne acero pacur prlotuxiic,
KBepxy cocyr cryneH,taroitr OopMH, Pa3pB B rtruHy ororo cocyaa
x3o6paxeH Ha puc.29. Paccroe}rtra AB, CD A.E!, orHocrrcr (aK
I :3:5, orcrora cre,[yer, qro cooraercrByoruue nroluanr orHoctlrcrl
KaK I : 9 : 25; sro 3Haq{r, ecar nroulaat -4-B paBHa I (B.,qM, To CD = 9
u EF:25 KB,aM, Bbrcora Bcex cryneHeK nycrb paBHrercfl I aM.

Cocya sMeuraer roraa 35 nrrpog Boa6r, Becaulxx 35 Kr, HecMorpn
Ha 3TOltHO /B lrCnHTLrBaer AaMeHre roJrbKo B 3 Kr, Mbl,lerKo cKnoHHLl,

9To6H 06bqcH,rrB lror Oax]. yaoMerBopvrbcfl TeM npeacraBneHreM.

2. Ka{ c 1Br BoAbtMo,liHo npor3Bolxrb AaBneHre B 1O_1OO kr 77

?)?u" napaaoxcatsuu yxe B 165l r OpaHuFc$ii a-
r.uarHx, Os3uR tr Ox,@oO 5,ca lIac(a,! (Bl.ise Pascale). cocy!!', Bo6paxeHdbre
ro pn(.28. Hd HBabrc, nollony. nacR cBbr s.,Lr'

pnc.29

t{To qacTl noBepxHocTefi, Koropbte npetrcTaBneHH rltHl.trMu EH, LF,
CG u KD. nolltpxuBarcr pacnoroxeHHue Ha,o HrMlt BolrHbte cror_6 ,a MeHHo DE LI'Kaxqbrfi no I KtuCGuKDRaxndkno2yt
Torla ux Aar,reure !,re nnouraAx aHa AB ye npnxorurcg nprlHl,rMarb
ao BHuMaHte, A s crb AB oKa3HBaerc, fiam].xeHHoi Torl6Ko Borg_
HbrM cTon6oM, HaxoArtuxMct Ha.4 Hefi. npr gToM M6l Boo6paxanx Bcro
BollrHyr,o Maccy pa3AereiHoK, Ha 3 qacTt: nepB).ro, KoTopaq HatpyxaeT
caMoe lrHo, BTopyro, rexauyrc HaA flepBoi cryneruro C, n Tperlo,
Haxo/t llll)mc, Haa BTopofi cTyneHLro ,.

BTopa, l,lperhq BoArHbre Macclt oKp]r(aror Konbqeo6pa3Ho nep-
Byr,o, 1.r Ha sce 3 Maccbr M6t cMoTpenx B BDrueu3noxeHHoM o6bflcHeHr,l
KaK Ha rBeprbre rena. nogToMy M6l MoxeM Boo6pa3xrL 9TH Tpu BoAr_
HL E MACCbI 3AMEHCHH6IMI, TPEMS BXO,IUTDIXMU APYr B APY'A NCAJiHbIMH
MaccaMr, ,i3 Korophtx ToraKo olrHa (acaeTc, rHa. OrHaKo s neficrsr.t,
Te.flr,HocTh Aero o6cTo,T t{Haqe. H3 npelb4yDlero pa3Aena o runpaB]1a-
qec(oM npecce MLr 3HaeM, qTO AaMeHXe B XT,TAKOCTX pacnpocTpaHreT_
cr paBHoM€pHo no BceM HanpaBrreHurM, noSTOMy AaBneH,le BoarHofi
Maccu cKa36IBaeTC' He TOMO B TOMr qTO OHa AaByT Ha qacTL nnoulaal,t
-8I1, llo x B ToM, 9To 9Ta Boaa oKa3usaer 6oKoBoe aaareHre. TaK KaK,
oIHaKO, prAOM HaXOlll.tTC, BTopa, mKat xe BourHaA Macca, xmopa,
flpox3aolxr 6oKoBoe AaMeHxe B npoTrBonoroxEoM HanpaMerrHr,t, To
BCe 3Tr,I 6OKOBHe IasJIeHXr, KaX noKa3lrBalor cTpenK, Ha pxcyHKe,
B3arrMHO yHXttTOXaroTcr. Bc,leAcTBXe gTOrO OKOHqaTer6Hblii pBynbTaT
AeicTBrrT€nbHo Ta(os, 'rro xa uoruaqr ,,18 aeiicrsyer laBneHye Tortro
B 3 x[, T. e. raBrreHue, pasHoe Becy Beprh(arnLHoii BoarHofi (onoHHLr,
Crornlefi Ha.q 3TOi n Oularbro.

9ro o6rqcxeHte Moxer 6HTB npxMett€Ho r.r K cryreH,{aroMy cocy_
ay, cyxuBapu.IeMyc, $epxy. TaxrrM o6pa3oM, HanpuMep, npoxcxolur,

:j:-,T;.i-*l:
-rrir-i-r--ir-il 

r
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'raRnenxe cH[3y BBepx, paBHoe 8 xf. [IrouaaD GK patxa 25 xe. Lu,
CD - 9 xs.aM, a (or[ueo6pa3Ha, qacrb rurouaaH G.If, creroBaren],
IO, COCTaBhT l6 KB.AM, OHa 6yAeT r.rCnSrTLraaT! AaMeHrne CHl43y BBepX!
paBHoe 32 Kr AaBneHHe, Koropoe AeficrByer cHl,t3y BBepx Ha cTeH(H co-
cyIa, cocTaBrreT, mKrrM o6pa3oM, 40 Kl c/reAoBaTeJlbHo, oT aaB.IleHrrr

a aHo B 75 Kr ocTaeTc, ToJI6KO 35 Xt (OIOp6re X npOX3BOAgT ,[asJle-
llHe Ha BeCH. IbnBKO trTO npXaeAeHHHe COO6paXeHx' OTHOCITeT6HO

cryneHqar6rx pac[xpeHHbrx r,rJrr.r cyxeHBbrx cocyAoB 6yAyr xMeTb 3Ha-
rreHrre ,t Toalar Koraa 3Tn cTyneH6x{ 6yayr Ta( Marrbr r,r TaK MHoroqrc
reHHH, qTO COCyA 6yAeT (a3aT6C' nOCTeIIeHHO paCUTXpfltoUIXMCs hnX
cyxxBaDrurrMcr. 14 TorAa AaMeHxe HaAHo 6yAeT paBHrrDc, Becy cron-
5a xrrlKocrr.l, y Koroporo ocHoBaHxe paBHteTc, ,qHy cocyAa, a BDtcora
paBHa paccTorHr.rro oT AHa ao nosepxHocTn ypoBHr. cneaoBa1errbHo,
-taBneHl|e Ha ]lHo He 3aBucuT oT cyxxB,LHm l,ux pacruxpeHx, cocyaa!
r Torb(o oT BeJDrtrrrHbl ero ocHoBafir, ,,1 BhlcoTsr noBepxHocTr,r xr,a-
KOCTX, BO3BpaTXMC,, OAHaXO, eue pa3 K UCXOAHOMy nyHKry nocre
rrr,rcKa3aHHLrx coo6poKeHlfi B[o]'rHe ,cHor qro AHo cocyAa Ha puc, 27
,4 (c nplrcrarnoro rpy6oIo) xcnbrrHBaer .qameHxe B ll Kr, B cnyqae,
(oraa arxHaTp,6H paB{a I M, a rurpxHa l0 KB.cM. Ecnu 6br,rxHa
rpy6br pasHrnacb l0 M, a fionepe,{Hoe cegeHue I KB.CM, To 3To Aasne-
rrne pasHrnocr,6br l0l (4, xol, BoAbr B o6oxx cr] rasx 6buo 66r B3rro
rrrurr 2 rr. I

yxe DacxarE o6lraDyrofi ro crnllroa IaBEese, soBopoe
nDorsBoaqr , rIRocrB, sairErr€nrar B ylxl'D r arrrollrlm
q)y6ry. llaAcraDrrr 6ot oEon c EoEoi Armcon rpy6Roli,

darEcr 6naroElpr AaE eBrd, xoroDoe
[Dorr3lolrrrra Eoaa, EarrrEa, E rpySry.

9ror OaKr I{cIr(,JrL3oBaH npaKrHqec(t.t B gKcrpaKrHou npecce Peaii,
oqeHB ,lacro 66tBaer HyxHo ,l3 Ka(xx-HuOyA! TBep,qbrx ren ((aK, Ha-
npuMep, qacTa pacTeHrrfi), uouevr npu nouotrlx Ka(ofi-Hn6yMxn-
Kocrx (KaK BoAa, arrKoror6, 6eB3r,rH, cepoyrnepoA n r.A.) ,3BecrH6le
rer(o pacTaopfiMde BenIecTDa (xa( mEraH, Macrio x r, n.). onDrr no-
Ka3LrBaeT, qTO pacTBOpeHUe COAepIIIaeTC' T€M CXOpee, qeM 85tue 6y-
lleT aaBJreHue, noa KoropLrM HaxoaxTcfl aaHHa, xru(KocTa. /DJt, SToro
IOCrynao] CnenyouruM o6pa3oM. flpxloToMeHHbri Ir,qq onhrTa Ma-
repual Klaltr Mex.qy aByM, ,utacTrlHKaMr.t, IpocBepneHHbrMu Hano-
Io6ue crra, u 3areM BLrcoKxfi cror6 AaHroi xltAxocTx 3acTaMrror
(iunbJpoDarbc, qepe3 B34T6tfi Marepra, nol ee co6grBeHHbrM BbrcoKrM
raBneHxeM. E

Prc,30

9TO eCnU, XaK Ha puc.30, '48 
pasHrficr 25 KB. aM ,l BblllllrHa cTyneHeK

pasHrrercq I aM! AaMeH{e BoAbI Ha .AB paBHrercc 75 Kr, HecMoTp'I

Ha ro, qro Bec BoIH paBHqercfl Tor6Ko 35 (r.
IIq o6brcHeHl{, MLI HaqHeM c Bo.qrHoft MaccLr, rpaHlrqarqeil c [no-

ula.qblo rF, aaMeHue Ha Koropyo paBxo I xr. Tax Kax 9To aaBneHue

nepe,[aercc Aar6ule qepe3 cnofi ECDL)"ro:dcl]e]HKu HE v FL ]r'rcnbl-

TblBarcT,[aMeHue B I Kr Ha KaxlHfi I rG.aM. ho,laBreixe aeficrByer,

o.qHaKo, cHn3y BBepx. TaK KaK cTeH,(rl He ycryflaloT STOMy AaMeHUD'

TO OHr OKa3hIBaIOT npOTttBOAefiCTBre OIllHaKOBOfi BenX'rXH6I' KmOpOe

nepeAaeTc, crl,'Iorc Donbt CEDL. CneaoBaTenbHo, nonyqaeTc, Ta(oi
p*ynbrar, Ka( 6yaro 6bI cryneHex EEI t't LFM He cyulecrBoBaro,

a Ha,q BceM HalxoarTcg oanH Be3Ae paBHLIfi BOA'HOfi CTOn6 C OCHOBa-

H,leM -Eftr n Bblcorolo paBHoro EI H3 gToro Bblxoarr, qTo nnoqa.qL CD,
KOTOpaf HaxolxTc, noll.lIaMeHlIeM O6OUX BOA9H6IX CrOeB"lCrIriITbIBa-

er aaB,reHrae, paBHoe 2 Kr Ha KaxaHfi XB.IM. flOIO6HOe COO6pa)(eHlIe,

oqeBrAHo, npuMeHHMO A K cJrOtA caBK. TaK-{M O6pa3OM, B O(OH_

qaTenbHoM pe3ynmaTe nonyqrlM, qTo Kaxabli KBaApaTHhIii Aeqr{MeTp

ocHoBaHx, r4B ucn6lrllBaer aaMeHre B 3 Ka.

Haue paccyxAeHre ycrpaHcer raxxe r'I MHuMoe nporlBopeqr'Ie,

KOTOpOe COCIOIiT B TOM, ttTO

A xvaxocrs eecur Mexee roro aaBreHrr, xoropo€ ,cnbfblaaer aHo'

AeicrBureJ'tbHo, [ocraBHM cocyA, [8o6paxeHHblfi Ha pl{c.30, Ha-

nonHeHHblia Boroi. Ha Becbl. AaBneHre rla Arlo 6yAe1 paBH,Tt'c' 75 Kr'

Xorg aHo Kacaerca qa r{ BecoB, BoAa Harp}rKaer Becbl To,6Ko c c'?!olo

35 Kr De xe ocrannc6 ocranlHLle 40 Kr? OTBer Ha 9To 3a&Ircqaerc, B

cneryoueM: npocrpaHcrBo .E' coaepxxr 9 KB. AM, E-F I XB.IW, X Cne_

troBarerbxo Konbqeo6Da3Ha, .].acrb EL - 8 xB.,4M. OHa XCn6ITHaaeT
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3. yBeflx{eHle Beca Be3aBlcrMo or Maccbl
(qeHmpo6e2rc at cua,

$l Ecnu x cneuaro xenerrr6rfi Ky6,-rx, cropoxrl Koroporo paBHrlor-
c, I cM. To rr HafiAy, qro ero Bec paBHrerc, flp[6nx3xrenr,Ho 7,5 r
EcnI{ xe , 3axoqy no,r) {r.rrb aBorHoft Bec, To, Aorxefl BSrrE 2 Ky6u-
Ka ,xa3aHHoii Bejrrrqr,rHbr, ap)'rllMx cJroBaMx, , aonxeH yaBonrL Maccy.
yBe,rxqrBarl xe Bec, He yaBaltBaq Maccbl, xaxerc, I{aM rIo3ToMy oLIeHb

HesepoflrHbIM, Ho Mht yBUnxM.,tro s l,t3BectHoM cMuc,le voxro HaiTrl
cpeacrBo K aocrrxeHlrr.r 9Tofi uenu.

EC,, , MLr npxKpenr4M He cnuuKoMnorKxfi npeAMeT K HrrTKe rr flptr-
BEAEM TEIO B KPYTOBOE AB )(EHUE, TO Mt' IIOq}tsCTBYEM K K HAT'HYNACb

Hr{TKa 6,,raro,qapr noaBe[IeHHoMy npgAMery ECJIH nplrKperlxrl rena
paS,lrlqHoro Beca K HurKaM orxHaKoBofi anxH6LI BeprerL ux oalixaKoBo
6brc'rpo, To Mbr 3aMerHM, qro 66rbua, Macca 6yaer xarrrxBarE HlrrKy
60,'rbue, qeM MeHBura, Macca, Cxry. 6naroaap, Koropofi,oBxxyuleec,
no Kpyry Tero HarrrxBaer Hr,rrKy, Ha36IBaIor lleHTpo6exHoil cxrofi.

npu oaxHaKoBofi cKopocrl,I oHa rlpoflopur'IoHarbHa Macce aB]DKy-
urerocr rera- r{eM MeHbUle paalryc Kpyra, TeM 6orblte ueHTpo6exHa,
cxna, ll .reM 6onL[e yBer'rrqrBaerc{ cKopocrb aBuxenur, TeM 6onLrxe
yreluvlrsaercn cr.r.,ra. lf

HacKo,,rb(o 3HaqureirbEa 6brBaer vra qeHTpo6exHaul clula, MoxHo
BUAeTL u3 TOrO, rllo HOrAa TOqrrJIbHbIe (aMHrl IOI1aIOTCq BCr',IeACTBle

6r,rcrpom BpaureHxs,
Koraa re,!o Bo BpeMs qeHTpo6exEoro aBtDKelrls ocBo6oxraer-

c, oT flt TK,I. ro oHo lrKe He npoaojDKaeT cBoero nepBoHaqzulhHoro
KpyroBoro aBuxeHur, Ho reruT IIprMo no HarlpaBreHulo, Koropoe Ma-

TeMarr.rxr Ha3brBaror HarrpaBjreHreM xacare.,ILHofi ,'IriHnl,r (pxc, 3l), xaK

rl3BeCTHO, 3TO Te HanpaMeHIr, flO XoTopEIM oTpLIBabTc, tlacTutlxrl

or Bpauarorilerocq rer'Ia.

3. yBenxqeHhe seca He3aBuct Mo ot Maccbt {ae npo6uen6 cuaa) 75

u nporuno4eitrcr&ra) npo[3BoAur raxoe xe cr,LrbHoe HarrxeHr,re rro Ha-
npaMeHxro or ueHTpa. BMecro ruHypKa MoxHo ynmpe6nrrL x Apyr e
cnoco6br, qro66r aepxarb rrpeaMer Ha oArda(oBoM paccrorrHuu or qeH-
Tpa. flpeAMer MoxHo nocraBI,IT6 Ha KoJ'Ieca I,, 3acraBrITB ero cJIeAoBarI)
no BH)TpeHHei cropoHe KpyroBoro nlru.

EI ThKoi cnlqait M6r xMeeM, HaflpuMep! KorAa aerocunelrcr noKa-
3blBaer cBoe rcKyccrBo x elqe 6o,'tL[e roro cMerocrb Ha rak Ha3bIBae_
Moii aleHrpo6exHoii lopore> (cr'r. pr.rc. 32). Heo6xoAxMylo cKopocrB oH
npuo6peraer, flpeAtsapxrerl,Ho cnycKarrcb c Kp]Toii HaMoHHoii nnoc-
KOCTrl, KOTOpar Ie)I(r,rT HeMHOTO Brrue, LIeM TOT Kpyr! nO I(OTOpOMy OH
xeJlaer exarL. Ororo locraroqHo, qro66, Be,,IocI4reA KarrJlcq no norrror-
Hy, HaxoarnleMycrr c BH),TpeHHeii cTopoHBr xpyrosoro nyru. flpu orou
Benocune4rrcT npoe3xaeT arrctuyto ToqKy nlrx roroBoii BHx3 l, Hot.aMU
BBepx. OAHa ronrko qeHTpo6exHaq cujra rrpuxfiMaer ero K onpokx-
HyroMy c[AeH]]o, Ho oH Moxer 6brrr, cnoKoeH, ec,,rri Bce apxcnoco6-
neHx, 6e3ynpeqHbl u caM oB,qocraroqHo BJra,qeer cBorrMl,I HepBaMr.
STux npxMepoB noKa rocraroqHo, qro6Er noKa3arL, KaK npy KD(qoM
qeHTpar6HoM ABDxeHfix Bo3HxKaer qeHTpo6exxaa cr.r,ra. pl

ThK KaK M6r )r(e HecKon6Ko pa3 cKa3iurrr, 9To Be.,rriqr.rHa 3roii crulbt
npx oluHakoBoM paaxyce h cKopocTu 3aBxct T oT Maccbl TeJI l,I TaK KaK
Maccy MoxHo onpeAenr{Tb nocpeAcrBoM Beca! To MoxHo ueHTpo6exxyro

BcnoMHrrM, xaKmqrrnbHUfi KaMeHr orrenrer or npx-
xaroro Kycxa xeJr$a MerKue qacrxqKx, xorop6leB pac-

xareHHoM cocrorHr.ru or6pac6rBarorc, xM B Br.rae ,rcKp.

Prc.31.

I,13 groro Br{aHo, .{To aBuxyqeecfi Teno B aaH_
H6li:i MOMeHT CTpeMr,rrCg K nprrMonrrHefinoMy aau-
xeHl]o (no HanpaBjreHl,rro (acaTenLHoitr) ,r LITo

oHo ror'rExo 6raroaapc aBrirar€nbEofi cxne Hr.rr-

KU COBepUaer Kpyroo6pa3Hoe aBuxeHne. Bcnea-
cr Bve lToro. Teno (no 3aKoHy paBeHcTBa 4eficr Bxq Prc. 32. qeHrpo6e,{Har Aopora
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Prc.33. LleHrpuoyra

B 45o x oKa36rBaroTcs, mKrrM o6pa3oM, nocpeAr{He Mexqy BeprxK?utb-
HBIM It TOpU3OHT:UILHEIM nOJIOXeHUTMH, TO CUna TTXeCTX, neiiCTByIO-
larl no BepTrIKaIbHoMy HanpaBJteHI,M, paBHa no BeJIuqfiHe fopt 3oH-

raIIbHo aeficrBylou{eii rleHTpo6exHofi cxne. ThKr.rM o6pa3oM, BcaKlii
fpaMM Macc6r BH,,Tp[ Tpy6Krr, KpoMe cBoero Beca B 1 r, xoTopoMy orr
o6r3aH cr,le rrxecrlr, erle, TaK cKa3arL, npno6peraer I r (aopt3oH-
ftLrrEHOrO BeCa, 6naro,Eap, aertrcTalro ueH'rpo6exHofi crl,H. UeHTpo-
6exHas cura nponopuxoHrurbHa KBaApary cKopocru. TaKrrM o6pa3oM,
ecrr,r Maurr.rHa BparlaeT Tpy6Kx BABoe 6hrcTpee, To pa3BuBaeTc, BqeTBe-
po 6oirbuaq qeHTpo6exHa, cxr''rai KaxqErii rpaMM MaccH npuo6peraer
Tenepb 4 r roprr3oHTaurbHoro Beca! npx yAecrTepeHHoii cKopocTr4 kax-
rlbrii rpaMM npxo6peraer I00 r ropr.r3oETan6Horo Beca r{ T.a.

T:rKxM n)'reM He6onburar nepBoHa.{a"rbHa, pa3Hxqa B Bece ,uByx
Ten B mKofi Tpy6Ke o6ycr'roBjrnBaor npr.r AocraroqHo 6HcrpoM Bpaue-
rrxu npu6opa BecbMa 3Hat{ rTer'l bH} lo parHxuy B ueHrpo6exHov Bece
'en. u 6onee rrxenoe cKopo co6xpaelc, Ha HappKHoM KoHUe rpy6K[,
'r, e. Ha aHe ee. B Malultfiax, ocHoBaHHbIx Ha SToM IlpllHuune u mJIrIqa-
roqxxcfl oT Hauero npx6opa nl,ruft, oTAenbHbrMr{ aeTaJrrMr.r, exeaHeBHo
ueHTphoyrxpyroTc, 6onLuxe Ko,lrrqecTBa Mo,IoKa. BoarHxcmq qacTL

MOnOKa TOHTTC' npl, gTOM BO BHe Hre qaoTr,r CenapaTopa, MeXIy TeM

Ka( 6ojree JrerK,re cJIrrBKn co6uparoTc, BOII3l,i cepeAxHbr. g

3. yBenueeHxe seca HeraB{cu\ro ot Maccu l4eHnpotux$at (uoj

cuny paccMaTpxBaTr,, KaK o,qrlH ,I3 BXqOB AeiCrBI{t BeCa Terla, npll
(oropoM, oaHaKo, Bec aericrByer He IIo HanpaMeHlrlo ( ueETpy 3eM/!,{,

KaK O6bTKHOBeHHO, HO IrO HanpaMeHI,IK) pa,quycoB flylri, olllcblBaeMoro

ABI{Xyur MCrr rer'roM. TaK KaK aanee IIeHTpo6exHM cvrayBervl{,1Baetc,I
c yBerxqeHrreM cKopocTlt, To,

A yBenrenBaq cKopocrh ABxKeHrnrena, MblreM caMblM xMeeM Bo3Mox{Hocrb

yBenx!xrb aeicrBhe Beca rena, He yBerxcrBac erc Maccbr.

UeHTpo6exHa, cfina HaxoAur ce6e o'reHE none3Hoe nprrMeHeHxe,

I{MeHHO A,!,I 6bICTpOrO pa3AeneHlq TeJr, KoTopble xoTrl !1 caM[ orae-
nrroTcrr apyr oT ,Ipyra Bo'IeacTBue pa3rlMqHoro Beca, Ho 3HaqltTeILHo

ME/UETTHEE. TAKI,'M N}'TEM XUMI{K OTACJI'ET KPI'ICTAJLN6I Il OCAAKI{ OT PAC-

TBOpOB, B KOTOpbiX OHX O6pa3,',1OTCq; TaKUM Xe O6pa3OM B MO.IOTIHOM

xo3qitrcrBe ocBo6oxlalor ll orAejrrlor cJIltBKll or 'arxeroi, BoArlHxcroi
qacr, Mojroxa. Pa3Errqa B yae,lLHoM Bece cnlBo( t'I Boa,lHl'tcloii rlacrl

MOIOKA HE OqCHb BCJI}IKA: OTHOUIEHIIE BECOB PABHO NPX6NI'I3IITEIBHO

9 : 10. Ecn[ no3ToMy ocraB[T6 Mor'Ioxo crorrL, To rlyxHo MHoro qacoB,

noKa Mejlbqafilure (anee'IbKx xr{pa, paccerIHHEIe B MOrOKe, qacr6lo co_

6eplrc, cBepry B B Ae cnI4BoK.

ftr npeanoaoxunt, HanpuMep, qro B x3BecrHoM xortlqecrBe MoJroKa

Iiloauro 9 r crunox, rorAa Bec BHTecfieHEofi cnxB(aM[ Boarxltcrofi
qacrr.r 6yaer l0 r x <BltranKvBalouas c ra>, T. e. nprrluHa [oaH,Tx,
cJrrBoK, paBHa I r Ecnx 6bI caenarb o6e qacru B 1000 pa3 Trxeree,
TaK, qro6bl crI4BKr'I BectiJrlt 9 xr, a ntrrecnexaaa qaflb Mono(a 10 Kr,

,o uuo,r-*uua,qn, 
"xna, 

6Hna 6bI paBxa I ruaorparlr'ay !]
3Ta xMeHHo 3aaaqa npaKruqecKl't ocyurecrBreta s qenmpodecraon

p flpocta, OopMa cenaparopa. np,rrotrHaq ar, na6opalopHBIx ue-

nei, npeacraa,rera Ha plac.33 PaMa c 6-10 Meqavv Bpallaerc, ro-
pxloHTarlbHo c 6orbtuoi{ cxopoclbo npu noMolull oco6olo npxcno-
co6neHrrr, ne ,I3o6pDKeHHoro Ha pnc)'HKe. Ha KoHqe Kax4oro lllle'Ia
Ha{orl4Tcq BpaluaDueec, Kort'uo. B ITU xonbua BcTaBrqoTct Tp}6K .

coaepxauue BelrlecrBa, Koropbre Haqo ((eHTpr'l(Dyl poBarLt. qTo6EI

He 6buo Kone6aHllfi npu6opa, ,qp,'r nporl-rB Ap)ara aor'IxHLI HaxoAI'tTLc,

oal{HaKoB6te KoJ'IrLIecTBa xxaxocTll. Epx BpaIrIeH[M 9TOrO anlapaTa
noA Aer:icrBrleM qeHTpo6exHoii cr{nLl Tp)6( orK,'IoHrlorc, or cBoero

nepBoHaqarbHoro noroxe:f.:r'., A K[apt Ktl. KorAa oHtl flpl'lxoArT B no-
noxeHl{e B. rae o6pa3}'Ior c nepBoHagarBHhlM HanpaMeElteM yron

noao6HbrM xe npr{eMoM non$yrorc, B 6onhuux npaqe,{Hlrx, sro6br 6brc.rpo
yranxrb Bo.uy n3 MoKporo 6enbr. Ha cnoco6oM x38,eKaor
Me! lr3 

'qee( 
n'{eruHbrx co?, He pa3pyra, 3rxx nocreaBxx, KaK 3ro 6brro

npex{e, xoma xx pa3pe3n,,r!j i pa3aast,,IBaJl .r)Conaparop pa3adrurnL.
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fnaBa 5

Samepeanue u raf,Hue

1. TasHr{e ,lbAa, conPoBoxAaloqeecq
ero oxnaxAexleM

KoHbKo6exuu xopotxo 3HaK,1' (aK 6hlcrpo raer ,Iell, Koraa Be_

Tep x3MeHser HanpaMeHie I'I TerL'IHli Bo3llyx lryer HaJl noBepxHocrblo

nbaa. ll]'ren-IecrBytouxe no apKrxqecKxM crpaHaM gacro ao6]'IBalor

Borv. cras, cocyr co JILtroM ga oroxl' nru npxMepH noKa3blBarcT'

Lrro rer nraB[Tcr, Kolna eMy coo6luaor renno Ho ero MoxHo pac-

nraBrrrb r{ He 3arpaq}'rBaq renrla' Aaxe 6oree ro'o, npu noHflxes tt

"ao 
a""n"p"wpr, KaKHM xe cnoco6oM MoxHo pacnnaBurb ne'q 6e3

Tenna? Co6crBeHHo roBops, I'I B ?ToM orylae nnaMeHT e 
'Lna 

He 
-06-

,orrr", o"a,"nru, tro oHo npoxcxoaxr 6e3 pt11'to'<aaefi,..a u36fle D]i.,.

nraareHu, BceEa HyxHo Tenlo; HO 
'eA 

CaM AOT)(eH 'IlOCTaB'ItTb ero

ce6e, 9To nea Moxer aocraBl'lrb renr'Io! 3ro roxe Ha nepBbli B3rn'a

Moxer noKa3arbc, naparoKcanbHllM. Ho HecMorpi Ha ro, qro JIea xo-

roaeH, Bce xe oH He coBceM rrlueH Tenna Koraa ' )TBepxralo' qro

oH xojloneH. TO 3Tl,lM g roBoplo To/'lbKo! LITO B HeM MeHhUie relula', qeM

B MOeM TeJIe. U. KOHeqHO, He XOqy STtlll c(a3aTb' qTo oH coBeprleHHo

J]H EH IEflJIA.
Bo Bcex 3Ha(oMhlx HaM npeaMerax ecrb renjlo; oHo coaepx,Tc'

B TeX Te,'Iax. (oTophle MbI Ha3oBeM XOJTOAHBIMI'I llnl npoxjlalHbl-

Mr,t, - KoHeqHo! B MeH6[IeM (OrlllqecTBe, qeM a Tex! KoropHe MLI

,,ujo"a, a"nro,"" unx roptllt Mx. Anq roro '{To6bI cAenarl ne'[ xo_

notrHee, Heo6xoaxMo noclaBfilb ero B TaKxe yc'oatl'' qro6u oH Mor

oiarr" ,acr" coo"i Ter,'torH. Ho rerulo ecr6 BII/I ?Heprux' Koropblfi

cnoco6eH flepexoaurb B rpyrrre BuIlbI sHepr't{ Tenno Moxer flepe-

xoaur6 B cBer, 3reKTprqecrBo, MarHerIr3M; oHo cnoco6Ho BBI3blBarl'

xr,rMuqec( e coeluHeHrl! u pa3rloxeHx'I, nJIaMeH[e, napoo6pa3oBa-

Hre u MexaHlrqecKoe trBxxeHHe. llocneaHee rMeer Mecro R Halr]lx

napoBl,Ix MaunHax, (oTopble npeacTaBrqlor He qTo HHOe' KaK flpll-

cnoco6,resr.rc lu, npeBpaueHxg r€n,ToBoii 3Hl]prl,lH B 3Heprxo ]lBr'l-

xeHxq. TaKxM o6pa3oM, B39Tb or rera renilo 3Ha'l'lr orH'r[ y ero

3Heprllrc, T, e. 3acraBrlT6 ero npor.r3Bo,aurb He(oropyrc pa6ory OTcro-
Ia MbI MOXeM yCMOTpeTb CreAyrcUee: KOrAa neA nraBI,ITCr, He no/'iyqa,

3BHe renra xr''rr.r apyrofi KaKoi-nu6o 3Heprxrr, Koraa oH, crreaoaarer.rL
Ho, orHfiMaer Heo6xo.q|1My() Mtg'ta,Btrg 31eprrto or caMoro ce6r, To
B HeM OCTaeTC' MeXbUle SHeprhr.t x 3Ta noTep, 3Heprr{I,t MoxeT a6tpa-
3tfILC' B noTepe lerua, T.e. B IIOHLI)(eHlll,l TeMnepaTypBt, ri3MepreMofi
TepMoMeTpoM.

Bonpoc, cneaoBarer6Bo, TorLKo B ToM, (aK xe MoxHo 3acraBrrr)
neA Tarrl, 6e3 Tenna? InrI groro MoxHo Bocnor'Ih3oBar6cq reM o6cro-
rrerr,crBoM, rrro pacrBop con 3aMep3aer He npx 0'C, KaK o66rKrro-
BeHHa, Boaa, a floqrr.r npx - l8 'C, MoxHo, cneloBarerbHo! noH]r3lrrL
I toqKy SaMep.raHx, Botrhl, npfi6asxB K Hei cor[. fiHLIMH c]loaaNr[.
cMecb Bo,[bI l,l corl,t Hc MoxeT Haxo]ll,lTbcrl B TBepIoM cocTo,lHl,th rrpx
TeMneparype BLr[e -18 "C, Ecnu nosToMy M],r cMe[aeM BoAy B TBep-

aoM cocrorHxu, T.e. ne,q, npu 0'C c conbro, To qacrb 3Toil cMecx
ronxHa o6parurlc, B xl,tr(ocrL. A TaK Ka( &[, gToro Heo6xoaxMa
gHepfxr, To Ha 9To 3arpaqrisaercfl Llacrb renr,Ia B3rrofi cMecH.

HacKo,,ILKo clrrbHo oxJlaDruEerc, cMec6 ,t3 r'Ibaa Il corH, BUAHo

u3 o6pa3oaaHrs rorcforo c,lo, uHe, Ha noBepxHocrn creHo( cocyna,
B KoropoM flporcxoar,rr cMerueHxe. KaK 3To o6arcHxr6? Ha BapyxHoii
noBepxHocru cocyra, B KoropoM Haxoal,rrcr rer npx 0'C rrru neasHaq
Boaa, gacTo MoxHo 3aMeTrT! o6pa3oBaHxe poc6,. gTo Bnara oKpyxarc-
utero Bo3a)rG, Cocy!, HanorHeHHLrfi ,,rBAoM, ox,'raaxn Bo3Ayx, Korop6li
BLlAerLtr'I acJreAcrBrle groro .iacrL cBoefi Bnaru Ha creHKax cocyAa. ThK
l<a( Halla cMecl JILAa ,t cojltt Moula AocrrrHyrb TeMneparypu - l0 'C,
ro rcHo, qTo aapH Boa6r, KoTopHe Haxoa{Tc4 B Bo3ayxe, Mor},T oca-
)qaTbc,l He B xra(oM cocTogHr{r{, a nprMo B Bxae ToHKrx relr}rbrx
ulor'IoK, T. e. B Br.i[e ]IHerI.

I(orAa llapeEretr uDo (B3rB sauraTll9! BMe-
cro roDapetnrofi corr() norxprn, r(aEor crrnB,@i xoron rox-
lro 5!ro ElBBarE 3rta coearsesr,re!., ?o os pelBdr, r.ro Eorry-
tad, cavl,D Bi3E)'D ,!3 epaat'p. ,lMeEo
Eo sroi Epr[l.,rBe os o5osEa'rrn, rra cBoef repuo!.erDre-
cxotr rdxaEe, ery relr'leDarl.I)y EyneBoi Toqxoi, rrexIy rer,r
Eax tlerEcdz o6osHaqrn 0' rosxy ea*epsaeE Boa! (EaEME
rEAa), EDorexyrox lr€xsy ro'.xoi BauepsaHrE
BoAEr ilapeEFenT DalEenE aa 180 qacren (rpaAyco!), a
UerDcrn ronlxo tra 100 qacaei. tro oroi EpEsEe roqBa M-
Eeer aa TepMoMerDe qerEcEE o6o3xaseEa ucltorr 100, a y
ta9eqreiTa cglcno,, 2L2. To,sra saxeD3aBri y taD€ErenTa
o6o3qaqeEa qcrou 32.
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KoHerI B cBepxy, aLrHIrMaeM BIHT.E. TorAa MLr yBr,rAltM, gTo rxap
aepeuejr K ToqKe D, T.e. oH, no-Brrar,rMoMy, npouen cKBo3b nea.

3areia nocraarlNr secr npx6op onrrr, Ha HeKmopoe BpeMrr B oxra-
xaaroulyo cMecb !r noBTopr.rM Bce oflepauxlt. aepxa KoHeq .o KBepxy,
npox3BoAMM AaMeHrre BrrHToM -8 Il 3areM yAarceM B. TorAa yBxAhM,
vro uap aepuy,rcr r C. pl

nepeMeuleHxs lljapa, KoropEre npoucxolsr KaK 6H cKBo36 caM6rii
reA, o6brcHrloTc, TeM, ,rTo 6naroAaps cn,lLHoMy AaBneHI,Io neA npe-
Bpaqarrc, Kax3brfi pa3 B BoAy, lxap fiplt 3ToM na.[ar BHlr3! a KorAa !aR-
r.reHr,re yHrqroxruocb, To BoAa cHoBa npeBpaular'racr, B ne/I. t{To 3Toaeii-
oTBUTeJTEHO IIpOUCXOATTT xMeHHO TaK, r'rerKo npoBept{T6, npxcryuraB-
UJxcb flpx nepeBopaquaaHnu rpy6Ku co .rrbAoM, xorAa oHa Haxoaxrc,
|roa crrjrbHLrM aaMeHneM; mraa HeTpyAHo ycnhr[raTb rl roqyBcrBoBaTbl
Kax nprl 3ToM lxap Kaxlbrii pa3 npor{3BoArrr yAap, CireAoBarerLHo, Mbr
BLlBoArrM, qro, noKa rpy6Ka HaxoAxrc, ItoA cnjrhHbrM AaMeHxeM, Mbr
,IMeeM B Hefi He ne,q, a Boay.

ThKr{M o6pa3oM ,rerl(o c noMourbrc aaBreHx, npeBparr,rr6 ,rea B Ro-
,4y. 9To noKaxeTca HaM BrIoIHe ecTecTBeHHLIM, ecJIL MBt npxnoMHnM,

'rro BoAa npr4 3aMep3aHt h pac r pflercs. ELril xe MBr 6yAeM HacxrbHo
n penrrrcrBoBarB lro vy pacu hpe H x o, ro Botra He 6yrer B cocrosHr.{x u-
rvrep3H)'rh. EcnI,, yxe 3aMep3uyro BoAy MLr onqrL noMecrrM B MeHburee
rrpocTpaHcTBo, To oHa aonxHa 6yAeT x3 TBepaoro cocTorHuq, KoTopoe
rpe6yer 6onbujoro o66eMa, nepefiTu B xr,IKoe cocrorHxe, I.rI, Kmo-
poro HyxeH MeHbluxfi o6beM,

3. KaK pa3pe3arb ,eA, B ro xe BpeMg
ocraBrqf ero qerbflbtM?

STornerKufi x Kpacx86ri OoKyc ocHoBaH Ha npxHqune, Koropbti
N{6r 

'l3rloxrr/lu 
a npeab!,[yuleM pa3aene, x H]rKIaeTc, arrr cBoero Bbr-

rrorHeH[, JIltiIIb B oqeHb HeMHorrx fiprcfioco6relluqx.

pl Hyxeu KycoK nbaa, y Koroporo (bopMa 6Lua 6[r BnonHe yao6Ha,
rurrr 3axr4MaHrrr ero B rurarxB. yAo6Hee Bcero (bopMa crepxH, (pxc.35,
,4'B). TaKon crepxeHb x3 rbaa HerpyaHo npuroroBr{Tr KaxroMy. He-
o6xoALIMo npexAe Bcero B3rrE crexnrHHylo urt{ uH},ro KaKyrc-ru6o
ruupoKyro rpy6)<y oxono l5 cM ,DlrrHolo r oAr,rH ee KoHerI 3aKp6rrl'
npo6Kofr, [IoroM HanoJrHy']L ee noqr loBep\y Bonoi{ l, rpytofi xoHeu
Tpy6Ku raKxe 3aKpbrrr, npo6Kofi; 3areM BrrL 2 rr cuera (u,ru xycov-
KoB JrbAa Ber''rr{q[Eofi c 606 I,Inu ropolxlrHy) ,r 1 kr noBapeHHofi conx,

fna6a 5, 3aMep3aBue n rarBxe

Tenepb MLI 3HaeM,'{To @apeBr€fiT o!Iu6c', .DJrMa', qro oH nony-
qr.,r caMylo Hx3(ylo TeMlepaT)ly. Th(, B XITIKOM BO3AyXe M6I IrMeeM

reMneparypy -200'C (: -344"F), a xr,IrKxn u rBepat'Ifi Boaopoa elqe

xonoaHee. 
-Cce 

xe reMflepar,la -18 "c (: 0'F) npeAcraraaer aonolr_

HO Hrr3K!',ro TeMllepaTl',py. floerouy nocr'Inauue MocroBBlx coJll'rc' ',ultl
yAanefi tl,r nbla u cHera, qBrreTcs HeyAoB'leTBopI'tTeJILHLIM cpeACTBoM;

e"rr, *Or"trO, Ao"rroslcfl, qTo r'IeA Ta€T np!{ TeMneparype HIDI(e 0 'C '
Ho npli gToM JreA pacxo.qyer cronLKo co6crBeflHoi TeILtIorbI, qro xoraM

nroaeii x nolxaaefi craEoBrlrcs qp*BbNaitHo xoroaHo'

2. las,/.re rbaa 6e3 coo6uleH[9 eMy renra
ll 6e3 noH]{}r(eHrq reMnePaTYPbl

Cyurecreyer I,' Tper fi cnoco6 rIraBJIeHI'i, JILAa - npl-t lloMourt'

aaMe;ns. Ecnfi 6bI MLI 6bLru aocraro'IEo cIurbHBI, MbI Morjr[ 6H lro-

nyqlTb Boay, caaBuB pyKolo (ycoK nBAa. HO TaK KaK MLI He B COCTOg-

l ,IrI caejraTB 3TorO, TO HaM nprlxoal'rrc, nonb3oBarbc' MexaH'qecxtlM'I

cpeAcTBaMx.

f,l Ha plrc.34 ,4 rl:o6paxaer Me'rann qecKyo rpy6Ky c oqelE lor'I-

Fr,., 
"rin<auu. 

cua6xeHHyro BH)'Tpx BrEToBoi Hape3Kofi x 3anlpae-

Myro AByMg BXHmVv BCiDE.F- Meriln,uqec(ufi uap a ocra'LHoe

npocTpaHcTso cD HanonHeHo Bo,0oi. [Ipn6op craB Tcfl BepTr'{KanbHo'

B urrr"y, .E a""p*y, , o-axaalour)alo cMecL I'13 Jrbaa ('nfi cxera) x no-

,"p"rnoii "orr, 
IIup, p,ByMeercr, JIexuT B BoAe y ro, rur C KorAa

3aMep3HeT BOAa, trlap, (oHeqHo, KpenKo BMepSHer B nea' B qeM MoxHo

nerKo y6eA!,tTBcq, oTKpbIB Tpy6(y.

3areM BcraBrseM cHoBa B[ur, nepeBopaqriBaeM Tp)6Ky KoHuoM B
KBepxy ri c noMoLII6IO pBlqaroB BBuHtII'IBaeM BXHTbI rny6xe B Tpy6Ky

TAK. qTO6H NOABEDTH}"Tb JIEA CT'JTLHOMY AABJIEHI'IO' 3ATEM' OCTZIBJI"

Prc.34. nnaBneHre rbAa nprl noMoq, AaBneHuq
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Pxc.35

xoPorxo nePeMeuIaTL! u B gry cMecL

BoraBllTr, rpy6(y c Boaoii. Ilpofi-ler
He 6oree noll]^laca, KaK Boaa 3,rMep3-

HeT. nocre 3TOrO BbrHlMaeM Tpy6-
Ky lt onycKaeM B xoroaHyro Boay lufl
TOrO, qTO66r paorlJlaarTB ITOBepXHOCTb

JlbAa, KpenKo npHMep3urero ,.r K cTeH-
(aM Tpy6Kx, x K npo6(aM. floroM BbI-

TAIKI{BAEM'EA'IHOfi CTEPXEHL. qTO-

6[r nerqe BUB]Tb ,Iea u3 creKJrrHHoi
rpy6Kx, MoxHo pa3noMxfL aHo y rp)6-
Ku l.r 9Tt{M aaTb BO3MOXHOCTb BO3AyXy

npoHxKHyrb B apy6(y M noMoqL BLrxo-

ay nltaa. 3aTeM ropx3oHTanLHo yKpen-

nreM ,learlHoi cTepxexb, cxllLHo 3a-

xaB oar{H ero KoHeu B uTaTxBe, aff
3TOfi Uenr,r MOXeT Cnyxnrh Kpyrnan

ar,rpa H,gKHoil BeruquHbI B BepTrKa,qb-
HO n@TaMeHHOfi IOCKe. aanee, KyCOK

rbaa oxBaTHBaeM ToHKofi (uBeToqHofi) npoBonoKoi x K Heii nprseulll-
BaeM rpy3 oKono 5 K! TaK qTo6H Mexay HxMrl cToJIoM ocTiLIIOCb

paccTorrHre B 5 cM. Ecnh To,'IuxHa crep>Y.Hg 2t/2 cM! a Tor'InI Ha npo-
Bonoxx y4 MM,7o nnonlaAb noA npoBonoKofi paBHa no'ITx l0 KB. MM,

rl,x 70 KB.cM. AaMeHxe Ha I l(B.cM, TaKrM o6pa3oM, cocraMqer
He MeHee 50 Kr Eue paHllrle MLI Blrrenx, qro noI cl'lJIbHbIM aaBre-
HXeM ne! nnasurcq. TaKuM o6pa3oM, Il .uaMeH e npoBoroKll BbI3oBer

ruraMeHxe rLIa, KoTopHli Haxollr,tTc, HenocpeacTBeHHo noll npoBojlo-
Kofi. H BcreacrBxe 3Toro npoBor'IoKa craHer Bce rny6xe Bpe3BlBarbcq

B nea, ,[o Tex nop, noKa HaKoHeu fpy3 He ynaleT Ha cTon. Ho nea oKa-

3LrBaeTCg He nepepe3aHH6rM, x ero HeyKpenJreHHa, qacTt'! oTp6aHHarl
npoBonoKofi, He nalaeT BHu3, a Bce xe ocTaeTcq npxMep3uleit K.qpyroil
qacrx. g

Ee3 coMHeHuc, Kro no3HaKoM[ncs c coaepxaHleM noc,leaHero pa3-

,[ena. ToT caM 6e3 Tpyaa Hafi-oer 3ToMy o6r,qcHeHue.

Xx,qKafl Boaa, Koropa, non] {xracb 6narorap, /raBneHulo flpoBo-

JroKH Ha ,1e!. Onrrb lto,'rxHa 3aMep3H)'Tb B O6pa3OBaBUeiiCC UIerX, TaK

KaK 3 ec6 oHa }1xe He l{cnblT6laaer aaBneHrlq. 9To Ha3btBaerc <amo-

pu\hd uwep3aHue.M> ktT <peeensqueir. Ecru B3116 r KperIKo cxarb
ropcrr, cHera, npox3oiiaeT To xe caMoe,

Prc.36. neAH,tk, cTeKaourn B AonhHy

Braroaap, naMeHxro ,racr! cHex,rHo( raer. A ecnn naMexue npexparnaer-
c{, ro flonyrraerc, .petenqunqo. x 

^tJcca 
ro HeKoropon

coeAr.{HeHHoil B o,qxH KycoK Tax MH nenaelv ckuxKtr.
AaBne Hxe, lreo6xoliMoe [qfl nnaB'neHrffi nua, norxHo 6brrbrcM 6onbue. {cM
Huxe ero I eM neparypa. Ecn I,l nea xoroaHee Bcero Ha I 

. 
, To yxe Hco6xonu _

Mo rpoMa,lHoe floBr,rueHxe !aB,e,txr. [Io3roMy Haurefi cxnH Henocraro,rHo.
qro66t lerarL cHexx[ x3 oeeHb xoroaHoro cHe.a. Bce xoporxo 3Haror. ,lro
nerare Bc€ro 3ro ynaercs, ecnl, reMneparypa cHera,6narolap, orrenenx! non_
HxMercr ro 0'C.

O6pa3oBaHxe u aBl.rxeHre rnerqepoB Toxe o6lrrcHrerc, <pererq-
qxefir. Eclfi B oaHoM Mecre cKonrtlorc, 6orbluue MaccLI cHera. To
B uy6rrHe cHer Moxer cjrer(a ra9T6, Ho raK KaK ycroBlfi IlaMeHfirr
,I HanpqxeHIrg B cHere MeHrrcTcrI 6naroAap, nepeMeueHt lo cHexHL,tx
Macc! To cHer He ocTaeTc, B pacTarlBueM Brule, a BHoaL 3aMep3aeT, Ko,
raa ,qaBjrer|ue yMeHbuaercr. IIpu qacroM noaropeHu 3Toro ,MeHx,
Mory.r B rny6xHe cHeroB o6pa3oBarbc, nnorHr,re Maccbr r6Aa. ABtxeH,Ie
rrrerqepoB, l1Ix t{x cnoco6HocTb HanorHrfblonxHH, nolo6Ho BoaHoMy
noToKy, I,l 3aTeM nepellBrlraTLc, BHl,t3, T. e., XOpOqe roBopq, nr,IacTr1tt-
Hocrh rneTqepoB - ocHoBaHa Ha perer,rru{x n6Aa. Ecrh, HanpxMep,
Iojrr'rHa cyxl,rBaercr, To B rxupoKoM re,qrrHoM noroKe o6pa3yercrr 3arop.
Thx KaK B groM Mecre l,I Ha He6orbrJoM paccrorHr,t]r aHUe sroao Mecra
neA oKa36tBaeTc, rIoA 6orIBLuLrM AaMeHI,IeM, To oH oT,lacTI,I Taer, noToM
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cHoBa 3aMep3aer r.r Bce 6onee x 6onee npxH Maer OopMy aonuHBr. Ta-
KxM o6pa3oM, x rnerqep (cM. puc.36) re,{er Hanoro6 e Eoro(a BHLrs,

xoT, x ropa3ao MeI/'reHHee.

4. ,leA, xoropdi He raer
B COCyAe C K]{aqqei Boloi

Ecrx MU cruHev,4epxarE npo6fipKy c Bonofi HaJr nnaMeHeM cnup-
ToBoii naMnbr r.I,,rx toperKu 6]'H3eHa, To cnycM HeKoropoe BpeM, BoAa

HaqHer Klrnerb. Ho ec,,rx Aepxarb npo6rpKy raKnM o6pa3oM, qro6Lr

IUIaMJI, KaK 3TO nOKa3aHO Ha pXC.37, (aCaJlOCE TOnLKO ee CepeAlrHbl,

To 6yaer narpeBarbca roJlbKo BepxHr, qacrB BoaLI, a HLIxHrq qacrb

npo6[pKu ocraHerc, coBepureHHo xoroaHoi u ee uo;rcro 6yger yao6ao
aepxarb B plxe, B To BpeMg xax cBepxy Boaa 6yaer Krrnerr,, 3To Mox-
Ho o6srcHlrb c",reAyorqxM o6pa3oM: rAe BoAa HarpeBaerc, IUIaMeHeM,

oHa pacrx[pqeTcrr, Koua xe o6beM, HanonHeHHLIfi onpeaejreHHblM
KOIIUqeCTBOM BOAbI, )rBerU.Il4TCr, TO B MeHBrreM, ero nepBOHaqaJrbHOM

o6beMe, sec Bo,[u 6]trer MeHbure. B no,ao6HoM cryqae voxso cKaiar6.
qro Boaa crara rerqe. 3Ta nerKa, BoAa B BepxHe' nolroBr,rHe rpy6Kfi

5. yBenxeeHne n yMeHbueH[e o6]eMa or oAro, n roi xe nprrxHH 85

6yAer cBepxy u c 6oKoB oxp],)GHa 6o,,re€ Trxenoii BoAofi, 3Ta 6onee
Trrxeraq BoAa B cBoeM cTpeMJrellr,tu npoHuKH,"rb noa Ha.peryD Boay
BLIH]D(4AET NOC'IICAEIOIO IlOAH'TbCg HABEPX.

floxa noABoAnrc, Tenno, 6yAer nponcxoAxrb ABrrxeHxe BoA6t.
KOTOpOe yKa3aHO Ha prCyHKe cTpeJrKaMx, ,i oHo npoaonxaeTcg ao Tex
aop, noKa HaKoHerI BoAa He HatrEer KrrnerL B BepxHeii nonoBxHe rpy6_
Kr. Ho gro Ma,ro Murer Ha 6o,,ree rrxeryro xoroAHyro BoAy B HxxHeii
nonoBlHe 'rpy6Kr.

Ecrrl noroxr{Tb Ha AHo npo6upKx KycoK JrBta, ,MeHrre craHer
elqe 6onee nopa3xre,,rbHbrM. lIeA ner"re BoAbrut, ecrecrBeHHo, oH crpe,
MrrTcg BcflJlbITL, KaK <nrraBa€Tr Terraq Boaa Ha xonoaHofi. r{To66t ne!
He nbaHlMancr, Ha Hero MoxHo rloroxrrTb MeTzuuluqecKxfi KpyxoK
c oTBepcTIeM B cepe,auHe ,rr'Ix KycoK npoBonoKl,I, uIt 'rT0-,11160 no-
,qo6Hoe, nnxB 6r,r He MeurarL cBo6oAHoMy Aocryny Botr,rl 6onbrxa,
rlacrb r'IbAa ocraHerc, HepacraqBUei, B To BpeM, KaK BoAa HaIo JrbAoM
6yAer 6ypHo Kxflerb.

5. yBer]{qeH]{e r yMeHbureBle o6leMa
or oAHoi H roi xe flp]tr]{Hbt

B npeaglAynreM pa3ae/'re MBr roBoprr'rr o roM, rrro Bo.ua paclrrqpr-
eTc, noA BIUqHI,IeM 're ta, yllll, BBlpaxarlcb lrHaqe, qTo To xe caMoe,
MO]{(HO CKa3aTE, qTO BOAa CXtIMaeTCg OT Ox''IaXqeHI,Ir. O,qHaKO BO-
4a B STOM OTHOUeHIfli npeACTaMreT peaKoe hcKflrcqeHl{e u no9ToMy
CI{JILHo or.nxt{aercfl or 6orlbrrrlHcrBa ocrarlHLlx re,t.

f! Booouer,r 6yrrurxy u, HanorHxB €e Boaoi, 3aKpoeM npo6ypaueH-
Hofi npo6Koi, B Kmopyto BcraBjreHa crexJrrHHag Tp,6Ka; TaKoitr npu6op
BnoJrHe Moxer cr'r)rKr,trb B KaqecrBe repMoMema (pyc,38).

Koraa Harpeev 6),rbuKy. Bona HagHet pacuuprrrhcq, no!Hl,rva r bc!
no rpy6Ke x HaKoHerI TeqL qepe3 Kpaii. Ecnx renepE MH nocraBuM
6)TBrrrKy B cocya, HarorrHeHHbri He6o,rLrruM[ KycoqxaMu Jrbaa, Ta(
qro6Br neA Aocrxran ropnHrx(a 6yrrJrK[, m 3aMer[M, qro reMneparypa
BoAbr EaqHer 66rcrpo noHrrxarr,cc t BMecre c reM u ypoBeHL BoAr,r
3 rpy6Ke.

qeM xonoAHee BoAa! reM Hrxe oHa onycrt Tcr; ecrr,r Boaa Ha-
xoaunacb B ToqKe ,4, (orAa 6yrEuxa Ha.rana oxraxnaTbcr, To nplt
TeMneparlT,e B 4 "C BoIa 6yAer np[6nx3[TenbHo np]l roqKe B. El

Mo)(I{o noayMarb, ,rro npri AarLHeiureM oxriai(treHrx Bona c,raHeu rarlee
yMeHEUrarbc, B o6aeMe. Ho, K yrr.rM€Hxro, ero He raK. 3ro 3Ha,rxno 6hr yx
cnuulxoM IrxpoKo npxMeHqr! npxHuxn, KaK 3ro npor3oufio c oaHxM qeno-

(7)i
,, : )

.,,. i
\)\'.'

Pxc.37. tlea a cocyae c xrntqen BoAon
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sekoM, xeHa xoroporo npnHecra 3 cy66ory BelrepoM ronbKo qro mo6pereH-
Hylo neqb, 6naro,qap, Koropoii, xax ee yBepunu! MoxHo nerKo c3KoHoMr.lr6

nonoBuHy ronrfina, Toraa Myx cxa3ar: (B cneayrouyro Heaenr,o xynxM eule
oaHy, rorna Mbr c3xoHoM

Pxc. 39. Annapar

B HayKe Mbt raKxe qacro MoxeM 3aMerm6 To xe caMoe, qro ,l
B no8ceaHeBHbrx ,BJIeHngx! a ,MeHIro, qTo np,IHqun xopolx TonL-
KO B r3BeCTH6rX npeAenax, HeoaHoKparHo npuxoaurocb cTa,rlKl',IBarbcs

c TeM, t{ro 3aKoH unu npllHultn, BnonHe cnpaBean B[If, npx u3BecT-

HHX O6CTOCTerbCTaaX, B qacTHLIX Cr'DAagX HpK.UarCC B r3MeHeHHIl,

a B ic(rloq[TerbHDrx o6cTocTelLcTBax 65IBa, x coBeprxeHHo HenpxMe-
HUM. 3aMep3aHXe Soltbr ,t ,MgeTcrI TaKUM tlcMrcql{Te,'IbHhIM CjryalaeM,

no-srrar,rMoMy, 3aMep3aHfie 3aKrloqaercq B o6pa3oBaHxx KpltcrarroB,
nprqeM MoreKyJrbr pacnonararorc, B KprrcTarre Ha ropa3ao 6onb[IMx
paccTorHltrx, t{eM B xx,qKocTl,I.

Bcerna o6beM rrDra oKa3brBafic, Ha l0% 6onLrne o66eMa Bo,[bt,

x3 (oTopofi oH o6pa3oBaJrcc. Ta(xM o6pa3oM, no-BtlluMoMy, npoxc-
xoaxr cneayrouee. npx6nx3rrerLHo oKono 4'C,
KOUa BOAa eue HeAOCTaTOqHO OXJIa,qrraC6, qm6bl

oKoHlrare,lbHo nepefiTx B neA, HaqxHaeTc, npe,4Ba-
pxTerrbH[Ifi npoueccr KoTopbrfi 3zruogaerc, B ToM,
qTo Monexy,,rH cTpeMsTc, Bce c yaenlqxBarcuefi-
c, cxrofi o6pa3oBarb HoBHe rpynnLl, 3aH Marorqxe
6onbrxe Mecra. TaK pacuuprerc, Bora Bce Bpe-
Mr. noKa uaer npoqecc oxjraxleHus or 4 .[o 0 "c,
a npu nocrelHefi TeMnepaType, Koraa BoIa nepe-
xo,[llT B .,lea, oHa ucnblTblBaeT eue 6orll'uee pac-
uupeHue. Ta(r,rM o6pa3oM, non) iaeTc, 3aMeqaTen6-

HSrfi , no-B,axMoMy, npmxBope.rr,rBufi p*ynLTar,
3aK,'rrcqaloturicr B ToM, rlTo Koraa Boaa B Tpy6Ke
Haxo.[rrc, npr B, To 6e3paurxqHo, 6ytreM r Mhl

BOAy Harpesarr, r,rrl,r oxraxaarb. B o6oHx cnyqacx
soaa 6yaeT paculprrLcrr x cron6 Bo!!r B Tpy6Ke
nollH MarLcg BBepx. Ecm HaqarL on6lr c coBep-
ureHHo HanorHeHHofi Tpy6Kofi npH 4 "C u oaxH pa3

aoBecTx TeMneparypy Io ToqKu KuneHxr, a apyroii
pa3 oxrraarrb HacrojrbKo, '{To6br Boaa npeBparunac6
a Jrea, ,{ 3areM u3Mepurb npr.r6nu3l{TenbHo BerHqH-
Hy pacuxpeHxrr B 3Txx IByx cnyragx (co6xpa, Bo-

ay! nepenuBaroruypcq qepe3 Kpafi, r,'flaneplleBofi
Tpy6Kofi), To MH HaiAeM, qro nplr oxrax[eH]In Bo-

nbr or 4oC Ao 0"C x nocneryoueM 3aMep3aHxx

pacurupeHxe 6blno_BlBoe 60,1buje roro, Kolopoe 66uo npt HarpeBaHr.arr
Bonhr or 4 oC no 100'C. r. e. npx HarpeBaHHk Ha 96 .C.

JTo vHt{Moe npotHsopeqre. 3axro,{aouleecfl B ToM, 9to BoIa oT
xorolta r{ cxrrMaeTcqr x pacuxpreTcfl, oqeHb saxJlo Ms ,rotefr u xrl-
aorH6rx yMepeHHoro r xor,toA8oro florca, Kotra 3xMofi TeMoeparypa
Bo-4hI B rrpyAax x o3epax naAaer 40 4.C, To 3aMep3aHlre orpaHxqxBaer_
c, ,rrEb roHKxM cnoeM Ha nosepxHocrr, Bollhr. flpu gToM o6pa3ybrc,
TeqeHxr, KaKrle yxe 6Hrx onrcaHLr B npeahrAyqeM pa3Aene, Torr,t(o ,]
AaHHoM cr]&ae oHu npoxcxolsT rH6iM o6pa3oM. ThM sTri TeqeHuc o6v_
cIoBItIBiuIrch HarpeBaHHev Boabt. Haxo,Drulefic, aaa rol:l noaepxuo-
crr,to, Koropoii nnaMq locraBnr,lo renrory, A 3!e"o o*ru*Io"a", *u"cu
Bo,qu, rexarua, Hhxe noBepxHocrrr, noaBeprHyroi, aefi crDl.rrc xonoaa,
HMcHHo crofi^Bo46t. nexauuri HenocpeAcTBeHHo noA noDcp\HocTbto
npyla. Pxc.39 npercraBrrer sepruKdr6H6tfi parpe: npyaa. Boaa no
noBepxHocTri ,4, fioABepxeHHa, AerrcTBxro xonoAH6rx BeTpor] lrJrx Tepr_
loula, TeruloTy BcnelcTBr,re nyqe,4cnycKaHx,, crrnbHo oMaxnaercs. flo_
3ToMy oHa yMeHEuraeTc, B o6!eMe, aeraeTc, Tqxenee ocTarl6Hoii so,qbr

I:ry:f.-*, BHt 3, a6necHq'I Ha noBep\Hocrb 6onee rerxyrc..lenn)rc
3o4y, Ho onanorapn conpxKocHoBeHuo c noqso, Ha,qHe (gCD) oL;a-
araularcrr Boaa HarpeBaeTcr, Mex{y reM (ax BoIa Ha nosepxHocTl
cTaHoBHTcq TaKofi xe IlnH eule 6oree xonolHofi, ,{eM soAa, HaxoAl.tB-utarc, TaM nepBoHaqajr6Ho. CrleAosarerbHo, oHa crara roxe 6o,iee
Trrxeroii H Telepb, B cBolo oqepe!6! norpyxaeTc, BHl.t3, BbrTecHg, 60-,ee TeIl4/K' BOAy HaBepx. Ta( Bo3H},lKaloT TeqeHnr, no!,qepxriBa,oulric
B BOIe UxpKynruHfo, ,oxa sct Ooda He oxradumcs do 4 "C.tlTo xe roaaa opo[3ofiAer?

Bo4a, xor:opan 66r,,ra cBepxy, oxna,{HBlltucr, 40 4 "C, nepecra}rer
cxhMaTbc, r, npx aanr,HefirueM o)(naxleHr. ,r HaqHeT pacExprrTbcg, H
norToMy-cTaHeT {rerqe". TaKxM o6pa3oM. Bo,Ea, oxna,[rBruxc6no 4 .C,
He oyleT oonee notpyxaTbc,, a 6yIeT truaBaTbD Ha noBeprHoc.tll oct;Ut6-

5, yBenu,ieHre 
11 y eHhureHre oo}eMa or oAHoi , ron xe nprcrru g7

Pxc.39, TeqeHh, B npyAe
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Hoi soAH, u nogToMy orucaHHbre reqeHrq flpeKparrrcr. Cxopo Bepx-
Hxii croitr BoaLl ox,,raalrc, ao 0 'C I,l 3aMep3HEr. O,qHaKo BHIBy, nprl ao-
craroqHofi rny6rrHe, BoAa Bceraa 6yAer coxpaHqrL TeM[eparypy +4 oC.

Pacunpsrcuxficq npx 3aMep3aHnx rea 6naroaap, gToMy nerqe BoAbI,

u noToMy oH aepxxTcq Ha ee noBepxHocTlr.
Ho,rro Morno 6br nporr3oilTx, ecnri 6r,r Boaa, [oao6Ho r.rHbrM Te-

naM, npoaoJlxana 6Br ro Mepe ox.JraxtreHr,rs cxrMarbcrr. TeqeHxc, Bo-
nepBblx! He npeKparurac6 6bnr Boaa 6Lr Ha aHe 3aMep1na, a Bo-BTo-
pHx, ecnx 6br o6pa3oBaHfie Jrr,aa corpoBoxlaJrocb 66r eqe 6o",rburxM

ero cxaTreM, To r'Iea cTa, 6H Tgxenee BoaLI ll, rlo Mepe o6pa3oBaHxrl,
norpyxancr 6br sa aHo. O6pa3oBaBu[rlcn no3aHee Jrea roxe onycKrur-
c9 6LI, ],I CiIe,UOBarer.IbHO, JreA CKOflnrnC' 6H,qO TeX nop, nOXa BC,I BOAa

B npyae He o6parvnacb 6br B cnnollHoi neA.

3To ,MeHue, KoHeqHo, oKoHqrrjrocb 6br rorHr,rM xcrpe6,reHrreM
p6r6, KoTopsre xxBlT Tenep6 B Boae floao JrbaoM, A 3aTeM x nlolr, tl
xtlBOTHBte, KOTOp6Ie XXB,"r B Xr'rIMare, rAe 3UMH OqeHE C,?OBbI, He

MOlnL 6H CynIeCTBOBaTb, 6naroAap' HeAOCTaTKy B BOAe, KOTOpafi KaX-
ayo 3t{My coBepueHHo BblMep3ana- Ha noMotqE, K cqacTblo! ,BHl'Iocb
pacufipeHr{e. !t Bora Ha rny6xHe ocTacTcrl HelaMep3uefr u ee JIelKo

Ao6r,rrL, Br,rpy6aq Bo "lb,qy 
npopy6x.

9ra noparxlenbHaq HenpaBlrn6Hocr6 B pacuxpeHt I BonH umael.
ra(vv o6pa3ov. orpoMHlo ponb B 6rarococrorlHr4h.rllonei,

6. Paspyru]{rerbfloe Ae[crBxe
3aMep3aK)rqefi Bolbr

Mbr yxe yfioMcHynx, rrro BoAa npr 3aMep3aHux pacunprercq
Ha 10 % cBoero nepBoHarra,rrhHoro o6beMa. OTo paclxupeH],Ie npoxcxo-
al,rT c raKofi crulofi, qTo aaDKe KpenKxe xeJI4H6Ie cocyar,I nerKo Mor)'T
/'IOIIH}T6.

flpx noMorqx cneayrcrqero orIbITa sro MoxHo oqeHE rerKo o6Ha-
pyxxTl.
pl Hano,'rxNu aonepxy Boaoitr He6onruofi cr&'Irxoii ul 'IIrH.qp (puc. 40)
c no,,rocrLro /4 [ uecrHyro",rbHoil ronoBKofi B. Ha orKpLIToM KoHIIe

uujrxHApa, B yrny6neHru, BcTaBJleHa naacrr.rr*a c ,I3 ToHKoIi JrI,tcTo-

Boii MeAu. Ha nnacrxHKe Jrexrir (penKoe Mer:ul'IuqecKoe Kor'Ibuo,t{epe3
KOTOpOe nepeaaeTc, aaBJleHre oT [IecTHyroJILHoi miiKr, -4, HaBxHqx-
Barouefic, Ha qx",ruHAp- y rai:ixlt ecrL orBepcrrre, paBHoe orBepcrrllo
KONLUA! TAK LITO CEPEAI,IHA IIAP}'KIIOfi IIOBEPXHOCTI,I MEAHOfi IUIACTXHKI,I

BflAHa qepe3 Ko/'rbuo u railKy, raiiKa KpenKo [pDKxMaeT nnacTt{EKy K

6. Pa3pyrxrrerbHoe AeicTBre 3aMep3aoqei soabr a9

Pxc.40. npn6op AnF Ha6noAeHre B3puBa
np, 3aMep3aHxx Boabr

qynxHApy x repMerrqecKr.r 3aKpbrBaer ror'rocrb /. BecB flpx6op no-
MeuIaeM B oxr'Iaxqaloqylo cMecb, )rKe onrlcaHH),lo B6lrre, TaK qTo6r,r

cBepxy 66ur BxIeH Tonbxo oTKphrTbril KoHerI qrurxHApa.

BcKope qM", rHAp x BoAa BHyrpx ero oxr''rax-qarorcq Ao reMnepa-
rypr,r 3aMep3aHxr x aaxe Hrixe. Boaa cTpeMi-lTc, 3aMep3H,"TL, Ho ajrg
gToro Heo6xoAxM 6onburxii o6beM. OAHaKo npx AaHHErx ycnoBnqx Bo-
Ia Ee ITMOoT ero r, cr'IeaoBaTerbHo, He MoxeT 3aMep3Hyr6. BcneacTBxe
orlraxleHllrl MoreKyr'Ibl cTpeMrlcrl pacnoJloxltTLc, B apyroM, HoBoM
noprAKe rr Bce c Bo3pacrarouefi clnoft AaBrr Ha creHKu cBoei Tropl,-
M6I, roxa He pa3o6Elor cBolrx oKoB B Hafi6o,ree c,ra6oM Mecre, a uMeHHo
TAM, TAO HAXOAI,ITC,I TOHKA' MEAHA'I IDIACTI,IHKA. KOTAA OHA IONAETCq,

MLr cnBrlxxM rpoMKr.rfi TpecK, Korop6rfi tl yKa3HBaer HaM Ha ry rpoMar-
Hyrc crLry, c KoTopoii oHa pa3p6rBaeTc9.

Teflepr,, BcneAcrBxe pa3pbrBa, rrojrocrL orKpLrJracL, ,r Bola ,{Meer
AocraroqHo Mecra, qm6br 3aMep3HyrE. flpx 3ToM /'reA He rorr,Ko 3anoJ1-
HreT BCrO IIO,IOCTA UUIXrlApa, HO r,i BBTXOAIIT 9epe3 mBepCTXe B MeAHOfi
nracrr.rHKe, TaK xaK o6!eM nEAa 6onee o6reMa BoA6r, B OopMereaqHoro
cron6uKa, Koropbrii Blrcr],naer ,qaxe 3a fipeAenn raixu. E

B flpoqecce pa3pyureHr,r, 6onB[xx top BaxH]ro por'lb rrrpaer pa3
pyrx Te,l6Harr cli,Ia 3aMep3arcruefi Boabr. cHeroBHe r.r aoxqeBbre Boahr,
nporixKarr B TpenllrH6r ropilr, 3aMep3arcT TaM Bo BpeMs crljrbHbrx Mo
porcB. flp lrov oHx pacuupsrorcfl c mrofi crpauHofr cr,'toli, qro
CKiIJ1BI AAIOT TIICqqlt TPEIII{H.

AeficrBue 3mr cnnbr B MeHbueM Macura6e 3aMe'{a€rca Ha BoaonpoBonHbrx
rp)fxax, Ko-ropbre Mopo36r. Ecnv npH
]a(p6rhry rpaHar Bona rl.iol Ho ia&lloeeHa B A)Odr, ro oHa
Mep3ry'rb, ecnu rpy6br KpenKr.r u Moryr nperl''rcrBoBa'rh pacurpeHuro Bonbr.
Ecnu xe cnna pactuHpeHm yBenu.rHrcr, ro rpy6aM xnn np4nerc, pacux-
purbcr, I1III,I nonryrb. Boaa npx 3roM craHer npocaqr.{Barbcq treps creHxx
rpy6 nulxh rorra, KorAa norennee! rJ1rm6roraa MoxHo Hafirn nop,ry rpy6,
xofi oHa Morra npor.rsoirl., laBHo, Bo BpeM, Mopo3a,
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1. Pa3pyluxre[bHaq crura Harperoi BoAbl

nocneAHxfi Halll onLIT 3aKrtoqar.rc, B ToM, 9To MbI oxiaxlafl,I Bo

ry ro 3aMep3aHrrs BHyrprr npoqHoro cocyaa, xoropLrii B 3ToM cJryrae
,ona,,Icr. no,ITu HeBo3MoxHbIM KzDKercq 3,qpaBoMy cMLIcry, qro flpo-
raBono,rroxHoe ycnoBre, T. e. HarpeBaHxe Boabr, npxBoar.iT K ToMy xe
pe3ynmary l, Bce xe sro BceM xopouo ,r3BecrHo; crour roJrbKo BcIoM-
HlrT[, gacTbte B3pbIBbI IIapoBEIX KOT]'IOB.

Ecrrl Mbr 3axmlrM noKa3ar6 pa3pLrBHylo crtny ropqqeitr BoABr B aoMe,
To Heo6xo.&xMo npxHflTb Mepbr npeAocropoxHocrr.r. .{n-s sroro yAooHo
B3rrr, TaKoi:i cocya, y Koroporo oaHa .racr6 6yaer c,ra6ee aplroi:i, ,rro6Lr
MtI Morrr 3Har6, KaKag }l3 Hl{x rlonHer. Heo6xoAxMo eue cocy! aep-
xarB TaK, qro6br Hr,rKTo He oocrpagar.r or B3pbrBa. An, 3Toro MoxHo
B19T6 npo'rHLrii xene'rHbri uxnxHnp, )arpb Ufi MeaHoli nracr[HKofi,
KoropErM MLr yxe noJrL3oBaJrrrcL B npeALrAyueM onbrre, Ecnx Aocra-
TOTTHO HafpeTb Boay, To oHa pa3opBeT Kp6[xKy coBeplreHHo TaKrM xe
o6pa3oM, KaK 3To rerau r,r r'rea, Korra o6pa3oBbrB&,rc, u3 BoaLr. BHe-
3anHoe o6palosaHxe napoB 6yaer flpr, ?rov coBepueHHo 6erBpe4-
HbtM! ecnu yMer'Io Aepxarl orBepcrlre. Ecrr xe MbI HafloJIHI,IM nojlocrB
u[nlrHApa ronb(o Ha % Bo,qoi, To roraa KpbrurKa B3opBercrr He Bcr'rea-
crBr,re pacrxupeHx, 8()A6r, a 6naroAap, pa3pyurxrenLHoMy AeicrBxro
aapa, 3Tx o6a B Aa B3pbtBoB MoxHo noKa3LIBarL H4 oIHoM ,{ ToM xe
npx6ope. B nocreAHeM cr'ryrae, .JTo6br noryrjrb fiaBepHoe xopouxfi
BrpHB. n] lLue saveHrlM MerHyto nnactxHKy pe3tlHoBoti nepenoHxoil.
3Ta 3aMeHa BnoJrHe ycnoKoxr HepBHoro 3xcnepHMeHTaropa, a c r.ra

3ByKa no.IlyquTc, noqTlr TaKag xe.
nre 06brcHeHxe pa )pyurH re rbHol o neficTBrl, Hat petofi Borbt rrl,r

BoleHoro napa MoxHo 6buo 6br yAoBo,,[,crBoBarbc, yKa3aH[eM Ha ro!
qro reJra c noB6rlreHueM TeMneparlpBr Bceraa pacmrprrorcr. Cocyl
onpeAeneHHofi Kpenocrli Moxer B TeqeHue HeKoroporo BpeMeH!r, noKa
RH)'rpx ero aaBJreHxe He aocTrjraeT I3BecTHbtx npe.aer'IoB, npeIIrTcTBo
Barb pacuxpeHxro, Hocrorr,aaMeHIloneperirl,I u ')Tor npenen, coc]n
HeMUHyeMO IOJIXeH r'Ionlt).rb, Lt COTprCeHrIe BO3AyXa! KOTOpOe 8613BaHO

1. Pa3pyurxrenbHa, crra Harperoi soAbr

3\qM a4e3an bL pacuupehueh, Mbt clfiillltl1v, KaK 3syK B3pBlBa. KoHe,r_
Ho, MLI Motnu 6H orpaHrqrrBc, grt M oobrcHeHueM, Ho MbI Bocnonb_
rleMc, cnyvaeM. qro6r cocraBrtb ce6e 6onee moq1oe npesctaB,eH{e
o ,MeHLtrx, xoTopble ,lMelm MecTo B xt axocTx I,l nape, x o npnqx-
Hax xx pa3pyrirure/,rr,Horo aericrBur, ocHoBltBarcb Ha yqeHlrr, Koropoe
B rralre BpeM, pa3AeJrrerc, BceMfi ou3xKaMr.r. l4MeHHo, qro6br noHrrr,
MexaHlqecKr.re AeicrBufl metuo7oi g\epzuu, cnetyer ee ce6e npeAcra_
Btl'r'b, KaK g\epeuo dsurce\r, Merbqafimxx qacrrl! Mareplrx.

TaKr-rM o6pa3oM, Mr,r npeAcraMqeM ce6e, qro renroBbre AeticrBr,r,
Terra Bo3HuKarcT 6naroAap, ABlxeHyqM, hMeHHo 6naroAap, Kone6a_
TCILHBIM ABUXCHXqM CIO MO?,EKYN.

MoneKy",rhi, B cBoro oqepeAb, no HarxuM xpeacraBr,reHurM. cocloer
u3 aroMoB. Ilpr, Bo3HtrKHoBeHr,tx x pacnagcHxfi xtrMlrqeckrrx coearHe_
Huii, T. e. np},I neperpynnxpoBKe aroMoB Bo BpeMrr xhMl4qec(oro npo
qecca, qacTo Bo3HItKaeT TeIUIo, KoToporo paHbrxe He Ha6jlloaa,,Ioc6.

rITo6H noHrrL 9To, HyxHo aorrycrurb, rITo He ror,IhKo MoreKy-
JItiI, KaK HeLITo ueroe, npo[3BoAqr Kone6arenbHEle ABrxeHI,Ir, KoropHe
MI BOCftpltHI{MaeM KaK TeILlmy, HO eIUe, qTO aTOMri SH}'Ipx MoneKy,
TaKxe coBepMlor Ko,re6arerlr,HLle ABlDKeHrIq, Korop6lx MLI o6bt.tHo
He 3aMeqaeM, rr Kmophte npH xlMuqecxrfl npoqeccax Moryr npeBpa_
nrarbcr B MoneKynrpHbre ABr4xeH[r, T, e. B Tennory. Bo3MoxeH ri 06
parHLril cnyrafi , qro MoireKyngpHoe ABr{xeHrre, BocnprHr,rMaeMoe HaMt,
KaK TeruloTa, npeBpanlaeTcrl B He3aMeTHOe !r' HaC ABI{)(eHI{e aTOMOA,
Ecrb, AeficrBure",IbHo, MHofo xt MxgecKI,Ix npoqeccoB, npx Korop[,tx
Ha6n'ol.ae'rcs He ao3 u1{Ho6e\ue meMom&, u ee noztlouphue,

TenepL, nocne gToro He6onLrxoro orcrynneHxr, BepHeMc, l(,rrore-
tayltnptlbrnt tl4u meLioad Kone6a|uttM, MBr AonxHEr ce6e fipelcraMrrr,
qro s j Kone6aHriq npoxcxolrr c reM 6onBueji cKopocrbro, qeM Teflree
HATIC TE,IO,
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npeAnorararor, qm s HaKaleHHoM ro6ena rere MoneKynEr coBepua,or 6on6me
urecrri 6u,lrroHoB Kore6aHnfi B cexyHry_ MoxHo ronycrrrr!, rrro B .rBep4oM

rer€ MoneKynbr Tax recHo cBr3aHbr x (one6nmcq c,raKoil cpaBH ?enbHo
He6onbuoft cxnofi, qTo s3arrMHoe npx,rrxeHre noAqepx,{Baer ax B onpele
neHHoM nonoxeHxr. 3rc, KoB€qHo, coorBercrByer AeiicrBrrrenLHocrx nrurb
B o6uux qepTax, rax xaK oxa3anocL, qro Aaxe B -rBepIhrx renax MoneKynbr
o6ra-aalor Hekoropoii cBo6o,qon nepe!BrxeHxr.
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Korra rBepaoe reiro clrr'rhHo Harpero, T. e, Koraa ero qacrxrrht

crpeMgTcfl K 6oree cr.rrbHbrM (ore6aHl,trM, noa BJrrrrEueM TorqKoB
co cropoHbr 6brcrpo Kone6nrcufix MoreKy, apymro rena, HanpuMept
MoireKyr aa3oBoro ruraMeHu, To \acTuull caMoro rera coo6uaror ra(xe
rpyr rpyly 6o,ree cxrbHHe roJl.rKl{r u nooroMy crpeMrrrc, Bce aaJrbure
yairnxr6c, rpyr or ap)'ra. TaKxM o6pa3oM npolcxorm t3BecrHoe ,B-
NEHllE PACUXPCHI,I9 TEJT flOA M'IflHTEM TEIUIa.

npeacraBxM ce6e KycoK BocKa Bo BpeM, HarpeBaH[fl. eTo 3Haqu!
qro MojreKyrbr ero Kone6norcfl 6Hcrpee, coo6qaror ap).r Apyry Bce

6onee hHTeHcxBHbre rojrrrxl, r Bce Aanbru€ yaanrKnc, apyr or Apy-
ra. Hacrynaer, HaKoHeu! MoMerir, (otAa Kone6aHr.r, 6ylJrr HacronbKo
cl,t,lbHbt It yaaJleHue MorleKyn aocTllrHeT TaKxx pa3MepoB, qlo oHLI 6y-
a).r 3 cocTorHxx npeoaoJreTb cl,r,ry BSauMHofo npxrrxeHxr; loraa oH!i
6ya),r aBrrarr,cfl noqrrl coBceM He3aBrcraMo apyr or aplra. ABr.rxeHue
6yaer npoucxoanrb no.rrr.r 6e3 B3a MHoro rpeHr.r, trt{ aaxe BoBce 6e3

Hero r Heno,qB,-ixHoe pacnoroxeHue Mone(yn Haplrrrrcr. BeurecrBo
poctaaaLlocb, l cTa]Io xudoocmbp,

Tenep6 Bo3r,MeM Harpcryb Boay B 3llxpr,rroM Korne l,lJlx uxrultrpe.
yBerxqeH e reMfleparypH o6o3Haqaer BMecrc c reM ycI{JreHI{e II oxttB-
reHhe MoreKynrpHHx aBrrxeHxfi, HaKoHeu yrapH, flaHocl,tMhre More-
KynaMu apyr apyry rocrxrHyr mKofi ctutur qro MoneKyn6l, Haxoar-
quec, Ha noBepxHocrx xxIKocrx, 6yA,'r BH6porxeHbr B npocrpaHcTBo
HaA Hei- npu gToM oHx,4Bxralo1c{ c 6orbuofi c(opocrLlo u qacro yAa-
psorc, o BH),TpeHHxe creHKx uHnuHIpa u aplr o aplra. o/rpararoTc,
o6paTHo l-i BHoBL ,errr, nepeceKas npocrpaHcrBo Bo Bcex HarlpaB,le-
Hr,rrx, Tenepb x,,raxocr6 nepeuira R napoo6pa3Hoe cocmotflue, o9,eBb

cxo,(Hoe c fa3oo6pa3HbrM. Tenepb HeTpyAHo noHrrrb, xax cTorL JIer-
KOe Li HeOCr3AeMOe relro, KaK nap, {aeT TaKoe cLlJILxoe aaMeHue; oHo
o6lrcHrerc, aeficrBxeM yaapos xore6r6llrxc, MoJreKyJI Ha creHKu
cocyAa. Ecrx oarH Miurbqrx 6pocuT KaMeHb B orKpr,rryro aBephr To,
KpoMe nopq, KpacKx, MH He *lMeTuM trHoro pe3y.rr6TaTa. EcJIx xe
MH npeacTaBxM, rrTo TLrcqq, Manb'{uKoB 6pocarcT xax4lflo cexyEAy
no xaMHrc, Tax! 9T06r,r KaxaH' KaMeBb nonajl B Hapyxlryo cTopoHy

ABep , 10 STOT AOX.4B KaMHei 6yAer npOX3BOAmb HenpepLrBHO€ IaB-
IeHHe Ha ABepb, u oHa 3a(poeTcg.

To xe npoxcxoar,rr Il c MojreKyraM, BoArHoro napa; TaK xe roqHo
npoh3BoarT oHx cr{nbEoe AaBrreH,le Ha BH},TpeHHue cTeHKIr KoTr'Ia. B3r-
TarI B OTAe]'IbHOCTI{, Xa)(naC 

'I3 
H,IX OqeH6 Mara, HO Ha KaXqyIo rlacTrlUy

floBepxHocTr4 cTeHoK KoTna HanpaMeH6t MI4rl,lrloHLI ylapoB, 14 noToMy

o6luee ,qaMeHne Ber'rnKo, KaK ,!3aeclHo! oHo 6yaer reM 6onbu.Ie, qeM

2. B3pbrB unx pa3pyuleHre noA snrrHxeM Apyrnx nph,rrH? 93

nbrrrre reMfleparypa, T.e. ,{eM oHcTpee ABuxeHue Mor'reKyr. EcrH Ko-
ren 3axpLrr xnr{ napoBa, Tpy6a 3acopeHa, r,Inlt xe npeAoxpagl]TenbHLti
K'ranaH oTKa3HBaerc, cr'1yxIT6, TO B XOHUe KOHTIOB Hanop Mone(yn
pa3opBer cr€Hx!{ Korna B Har6onee cna6oM Mecr€. TorAa npor3ofi.qer
33pLrB korra!

2. B3pbrB nnx pa3pyueHre
noa B,lxgH]leM apyrrx npxrlrH?

I Yuurear ua.ruaaer Boroi gacrb creKrrHHofi 6yrhuKlt r, HarpeBa,
Ha orHer rroKa3brBaeT o6pa3osaH xe napa.3aTeM nheT HeMHoro xoro,(Hofi
BoAr,r Ha 3aKpBrryro 6ytbrnKy u ceiiqac xe pa3.qaeTcq cHn6HLlfi yAap

floqBnrerc, o6naKo rapa. E),rhuKa pa36Hr'racb BApe6e3r[ ,t oc(orKx
crexJra x ropgqa, BoAa ?'rerrr ao Bce cropoHt r. BonbuuHcrBo 3pxreneitr
6e3 coMHeHm BocK,.r,KHyr: (a,(ofi npeKpacH6rfi B3pHB! A Mex.ly reM
3TO r*rrenrr€ BoBce He B3puB. PaccMoTpuM ero noapo6uee, 12

3acraBnM (Irnerb HeMHoro Bo,ltH B 6)ar6u(e mKuM o6pa3oM, 9T06Br
[eKoropoe BpeM, nap c clr,'lofi aHxorrri [t3 Hee. B nocnerHeM pa3acne
\t6I BIrleIU, XaXllM ClIJIbHbIM IiCTOqHIiKOM 9HeprX[ npelcTaajlgeTcg
S6rcrpoe ABfixeHue MoJreKyn napa.

flogroMy flap MoxsT DHrHarb Bec[ Bo3Am x3 6]'rht,1ku, npeoao-
xeBafl aaMeHrie Bo3ayxa, paBHoe oaEoMy KruorpaMMy Ha KBaapaTHLifi
caHTHMerp. KorAa Becb Bo3Ayx ylareH, 6)TLInKy 3a(pHBaror pe3xHosofi
Hn[ xopomefi o6brKHoBeHHofi npo6Koft. He cneAyer oAHaxo 3aKpHBaTb
oyrbrnKy, Koraa oHa HaxoaHTcc eule Ha,q ruraMeHeM,
B nporlrBHoM cr) iae o6pa3yeTc, eqe 6onLrne napa
6 TOrAa JrerKO MOXeT npOI,t3OfiTU AefiCTBXTenr,Hr,rfi
uJpuB. Hax6oree yAo6HHM!,s 3axpbnx9 6!,r6t Kx
rrBjrrerc, Tor MoMeHl KorAa 6,.rDinKy cHrrx c or-
rrr, Ho 6naroAap, HarperoMy cTeMy eqe npoAon-
xaerc, o6pa3oBaHxe napoB. 3aKynop[BaHke 6y-
rbnxx cJrelyEr rrpox3Bolmb 6Hcrpo, paHLue qeM

RO3AyX ycfleeT, BCTeACIATe CryqeHr{ napoB, cHoBa
BoiT[ BHyrpr, 6yrLuKtt. B gToM c.[]/qae cTexro Ha-
BepHo BbraepxxT ,,r!{epeHHoe aaBJleHlre napa, erqe
npoAojDKaroqero o6pa3osbrBaTrct B 6)TLuKe. flo-
roM! 3aKp6rB 6,T[ul(y, ee onpoKl,tAbrBaror, craBrr
ra coorBercrByrou.lyp no4craaxy (plrc.41) u x4r
rreKoTopoe apeMr, Pnc.41
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OKpyxarcur{il Bo3Ayx, Koropbrii xoroAeH no cpaBHeHuro c Kxn!-
ulei BoAoi:i, cKopo BbBoBeT cryrleHue qacTr napa a 6).rbrrKe x ox,raArrT
ocTarI[H],Io qacTL napoB. Ecn,t BocnonBoBaTbc, TeM[ rpeacTaMeHlrq-
MH, C (OTOphlMx MbI O3HaKoMIlJl,lcb B npe,ULIA,'uIeM pa3Aele, TO Tenepb
MoreKyJlbr aojrxHLr /'reTeTL c MeHBureii 6[rcTpoTofi, yAaprTr,c, c MeHB-
uefi cunoii o BH,,TpeHHxe cTeHKr,r cTeKr'ra x nosToMy npou3BonxTb
Ha HUX MeHblxeeAaBneHUe. I43BHeXeAa[UIeHUe OCTaeTC,I npexHl{M! T. e,
cocTaBnrrLrT npl{6nx3uTeft,Ho oarrH Kt'rofpaMM Ha KaxIBrii KBa{paT-
Hblii caHTI{MeTp noBepxHocTrl, T, e. MHoro coreH KLtr''IorpaMMoB Ha rlo-
sepxHocTr, 6).rbrnKr{. HaKoHeq, HacrynlT TaKofi MoMeHT, qTo 6}.r6LrKa
He B COCTOTHXX 6yAeT Sbr,IepXaTL BCe BO3paCTarOUyrO pa3HXUy BAaB/'Ie-
HxI{ l,I pa3o6EeTcr, flonyqarcUlriic, npx gToM TpecK o6srcHreTcrl CrIe-
nlourxv o6parcM, BHe 6],1buKx Bo34!,x c 6onbuori cunoii Ha,AannysaeT
Ha Hee x, pa3aaBrrB, cTpeMr,rTc, K ueHTpy 6),THnKfi! TaK qTo rrpotrcxoarrT
B3aItMHOe CTOTKHOBeHhe MaCC BO3A),€, ABXXyqXXCTI CO BCeX CTOpOH.

Bo3Hr.rKaroulee raKuM o6pa3oM corprceHue Bo3Ayxa pacnpocrpaHrerc,
B OKp,rKaroueM npocTpaHcTBe h aoxoarrT Io yxa Ha6nroaaTenr. HeTpya-
Ho o6BqcHhrb, noqeMy qacrr, ocKonxoB pa36pacLrBaerc, B cropoHr .

HeKoropbre u3 ocKorKoB! KoToprre c cxnoil HecyTcn K qeHTpy, cny-
rtailHo He BcTpeLIaDTc, c TaKrMx xe ocKor.IKaMr npoTxBononoxHoii
cTeHKU, nO9TOMy npOAOTXaIOT /'IeTeT6 ,UZUILDje B TOM Xe HanpaBJIeHIIt{.

3. KaH Mox(Ho Bc{xnf,rxrb BoAy nocpeAcrBoM oMa4qeHrle 95

CneAoBarer6Ho oHaAonxHa 6r,rrr x3 npoqHoro creKfla u xMerb Kpyrnyo
OopMy. Ee cnelyer renepr, HanonHrrb solot Ao nor.roBl{H6r, a r{e rorrbKo
Ha HecxoJlbKo caHTrMeTpoB, KaK paHl,lxe. IbEepb aoBeaeM Bony ao Kr,r_
fleHr, I,l 3aKpoeM 6]'rbuKy, B To BpeMg KorAa nap eue 3HeprxqHo s6r-
,qerseTcr, rrTo6br, Korla flap crycTr,tTcr, Bo3lyx He Mor 6br BoiiT, Br{yTp6
6l,,rLrrK[. Korla ML,r nocraBxM 6yrLrrKy Ha noacraBKy, Boaa nepecra
Her KuIleT6. Ecrll TenepL cMo,rxTL xoroAHoii BoAoii ry vacTB 6]"IL'uKu,
rle HaxoarlTc, flap, To cei'iac xe Bola Har{HeT xrneTb. Koaaa K}lneHxe
npeKpaTxTcr, To ero,erKo Bo3o6HoBfiTb, nonnBa, 6)"r6rn Ky xonoaHo ii
BoAoii. KoHeqHo 9ro MoxHo nOBToprT!,rlxtub B TeqeHre HeKoTopol-o
BpeMeHB, noKa Bola He oxr'ra4xTc, HacTorr,Ko, vTo yxe He 6y!er 6l)_
JIee B COCTOTHfiX 3aKI,IIaTL. oTO napaAoKcarrEHoe rB,leHne o6l)rcHgeTc,
TeM, qTO TCMnepaTlpa xfineHxr acex xxaKocTeii 3aBncoT oT,4aBreHur.
noa KoTopr,rM oHr,r rraxolr']ca, cHat{ara, Koraa 6}TLIIKa 6brna 3aKpbrTa,
BHlTpn laBneE{e 6brno paBHo sHeuHeMy aaBneHxlo! TaK KaK nap 6lrrn
B COCTOTHxn BbrXOAl,rTB Hapyxy! npeoaoneBarr aTMoc(DepHoe aaareHrre.

Korta xe Mrr 3aKpoeM 6,Tr,rnKy, crycrr{M nap c rroMoulbro xoJroA-
Hoii Bolbl, To BHyTpx,4aMeHle yMeH[,ul,tTcq. CpaBHxTenbHo c arx]v
YMEHbUIE}II{bIM AABJICHI{EM SHCPT}I',EBI,IXEHI' MOIEKY,'I BOA6I 6Y4ET
eule aocTaToql{o Berlr.lKa, qTo66r caer'IaTL Bo3MoxH6IM nepexol MoreKyrrl
B npocTpar{cTBo Ha,4 xx.uKocT6p 6e3 noMollx nocTopoHHefi 3Hepfl{X.
I4ru, I{lI6rMr cr'roBaMrr, BoAa Moxer renepl Kr{nerb 6 HarpeaaHrrr.
MbI Iocrt raeM B gToM cnyalae yMeHlureHur raBr'IeHIrrI Ha,q xl,IAKocr6to
(npx noMonrx o)qaxqeHrrr napa) Toro xe caMoro, qro MBI o6brK-
HOBeHHO [OJIyqaeM n]'TeM noBbrueRrl 3Heplxx Kone6aHxii MoneKyn
BoAbr (HarpeBaHhe BoAbr ruraMeHeNr). B 3ToM cnyrae KxneHxe 6yAeT
uaTx 3a cqeT TenrroBoii sHeprxx caMoii Boabr, a He 3a crreT sHepr r
nnaMeHr.r. Th( KaK npu nepexoae Boabt x3 xr.laxocTr,r B napoo6pa3Hoe
cocTorHie flpol,Icxol]tT noDlouleHxe Te[roBoi gHepr x, To s TaKoii
BO!.e, nocne K ne]dvg,6yteT MeHbrre TenJ.ra, {eM 66rno Ilpe)qe. EJ
EE ,1!!Am*:t: Oro aeilcrBxrenbHo u Ha6nroaaerc, Ha caMoM lenel
Ec , KrneHle noBToprrB HxcKor'ILKo pa3, To BoAa craHer raK xo
no4Ha, qro ee cRo6oAHo MoxHo 6yAer aepxarB B p},I<ax. KTo-Hrr6yAB
Ha 9To Moxer Bo3pa3urb, qro HeyafiBtfeJ'ILHo, ecnl Bola R 6],r6tnxe
xoJIoAHa, TaK KaK MbI B tr3o6rlrHu r'I[rII{ xonoAHylo Bony Ha ee no_
BepxHocrb! B oTBeT Ha 3To M6t cler,raeM eue olxH on6tr, KoToparii
noyq,rrer,reH u B ApyroM orHolxex]irr. Ha pxc.42 noKa3aHbr nBe oax_
HaKoBUe 6y.tbrrKx. coerrHeHHUe npo6Koii.,repe'} xotop)rc npo\o!Hr
rpy6Ka. AnxHH6rii KoHeu Tpy6Kx AoJrxeH Br,rAaBaTlcs HaA noBepxHo-
cTbto Bo!LI lurx ero [3l1t6aroT, KaK noKa3aHo Ha pucyHKe, I{nx xe 6ep}T

8c,1,{ 6ylLr,rKa aHo ruxpoKo
oHa ,onHer yxe npx He3HaqyrerLHoM yMeHbueHux naBneHn, BHyrpx rree.
Ecne xe 6"rbrrKa n3 ron n uMeer Dhrny(noe aHo, ro Heo6xo-
IuMa 3lraqxTenhHaq pa3Hfiua B raBleHHI{, n1, qero Haqo cxnbHee crycrr{rB
napbr. Ilro6br trocrurH)'rb 3roro, 6r6rrKy craBrr tsa noacraBKy,{ ee o6nuBal.or
xorolHoii Boloi. Pa3yMeercr. Hexoropbre 6)"rbuKn Hacronbl(o npoqH!, rrro
Morlr Bbuepxa,b aTMocoepHoe ,4aoneBHe, !.xe roraa, Korla y Hnx Bryr-
pq coBceM ser Bo3!yxa, rorna H)r(Ho xx pa36x'rb nerKr.rM yAapoM Monor(a.
h D 3roM cnyqae nocnbrurxrcq rpoMxyil LryM , M6r yBrrrxM nerrurr.{e Bo Bce
cropoHEr ocKonKx crexna u 6pbr3rx Bo.abr. To'r oaKr qro nap lorxeH 6blrb
cryqeH c noMoxlblo xonolHoii Bolbr, noKasbrBaer, ,l

3. HaK MoxEo Bcx]lnf,TltTb BoAy
nocpeAcTBoM ox.naxAeH],la

p flpocroii npr6op, c Korop[,rM Mhr Merr aeno B npeahrayureM pa3-
aeJle, MoxeT cnyxxTb rr &rn apymro o[6rTa, KoTopBrri Kaxerc! oqeHb
napa.qoKcar6H6rM. Ha gTor pa3, oAHaKo, 6],TbrrrKa He AorrxHa r'ronHyr6.
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Prc.42. Boaa, Kxfieqae noa yMeHbueHHblM aasneHxeM

nprM]'ro cTercrrHHyb ruln MeTa,1,'I[qecK]'lo Tpy6Ky rI KopoTKyIo pe3l'tHo-

Bylo rpy6Ky. tlepel peixHoBlo rp]6Ky npolrruB.M)r KycoK l'l]orHlro
npoBonokrr, Koropa, npu.qa€T efi $D(HyIo oopMy. Koraa Boaa Kxnnr,
6yrLl,'rKr-r aonxH6l HaxoAnrbc, B nojroxeHttli -4, npn roroporl nap nrt-
roHrer Bo3ayx Lr3 o6er1x 6)TbuIoK. IIoloM 6,TbIJrxI4 MoxHo coeal4Hlrr6

ap].r c ap)T oM u npr'rsecrr'r r nonoxenne BC I

B aaHHoM cny{ae 6}"rblnKa B cnpKxr nyllxxM xo{4eHcaropoM,
qeM BepxHff qacrL 6)'rbrrKr{ Ha puc,4,, TaK KaK oHa npeacraBjlrer
66nburyrc noBepxHocrL u no3ToMy Aaer 6onee curlLHoe oxrail(aeHHe.

Bc,reacrBxe gToro BoAa B C cKopee aoxoaxr Ao xxneHr'rr. KpoMe roro,
3TOT OnbIT O66rICHrer IIpnqrIHy KhneHrt'I eule JllAue, q€M np[6op
Ha prrc.4l, Bo-aepB6lx, 3Aecb Her npsMoro o/'naxAexl'r, soar,I s C,
6,laroAapq o6nrBaHxlo 6)TLLrKrl Boaoii. I'l ecnr'r reneps soaa r d npr
KrlneHxfi 6Llcrpee ox.,rax,qaercr, LIeM (oraa oHa fle kunum, To tlcuo, \'lo
flpuqrrHa 3Toro ,IexrIT 6 nomepe fietua Ha KuneHxe. Bo-BTopbIx, y ]rac

Her [oAo3peHrrrr, Lrro Boaa, Koropaq o6pa3yercs 6naroaap, crfaueHulo

napoB B B, cnoco6crBysr cBottM cMerreHreM c Kxnruefi Boaoii ee

YAr{Bl,ITe/'IbHOMY OX]'IaXAeHXlo.

4. KaK 3aMopo3rrb xnAKocrb,
3acTaBlir ee KltneTb

B oAHoM rI3 npeAbrAyrqxx pa3AenoB Mbr )xa3LrBruli Ha ro, qro ko-
r'rrqecTBo TenrroTbr, Heo6xo,q Moe an, r.rcnapeHxr, HacToJlbKo BeJruKo,
LITo roprqag Boaa, xrflrutaq 6e3 HarpeBaHM, IIpl, HIr3KoM aaMel]t{x,
flornonraer cronr,Ko co6crBeHHori Terurorr,r, qro oqeH6 cKopo crrrBHo
oxnd(qaercr- HaM HyxHo rorLxo npoAojlxarL gTot onblTA?ulbue, vro-
6br 3acraBrrrL xunruyo BoAy 3aMep3H).rB, ec, !r IaaIeH ue, nor KoropbrM
oHa Haxoanrcr, 6yaer aocraroqHo Hrt3Ko. Anq roro qro6br noryqxrl,
Ta(oe Hr{3(oe AaMeHrre, Ha,qo 6Hno 661 o6parhrr,c, K oqeHb xopoueMy
Bo3AyrlHoMy Hacocy x 6ecnpepbrBHo nornourarb Bo3HrKarcrqrfi Bo,!9-
Hoi nap npI,I noMoulx KpenKofi cepHofi Kucnmbr, yAo6Hee Mopo3HTL
BoAy np,l noMonlu apyrlx xrraKocrefi, xoropBre ucnaprrorcr reF{€ Bo-
AH, KaK, HanpxMep, cepHncrr,rft yrnepoA xrrr 3oxp. CepHr,rcrbrii yrne-
poa rrMneTc,TaxuM BerIecTBoM, npmrrB npr{c}"TcTBrq Koroporo BaoMe
Moryr 6r,rrb, 6naroAap, ero 3anaxy, cAenaHr HeKoropbre Bo3paxeHrr,
TaK KaK apoMar MoropHt Ix 9Kxftaxefi no cpaBHeHrIIo c H]iM HanoMI{Haer
cKopee cBexxfi BerepoK Uefi,roncKoro ocrpoBa. no groii npxqrHe MBr

Bo3bMeM 3(bllp, xmq ero 3arrax roxe He cjrrlllKoM noAxoAI,IT K,aoMall1-
Heii o6craHoBKe, nogToMy,ly{ue Bcero Br,r6parb AJI, onbrra noo,reo6e
aeHHoe BpeMr. Ko, Ea ponxre, u x trp),r xe crapurxe 6ynlr 3aHqrH [enavx
BHe aoMa. yao6Hee Bcero 9To ycrpoxrr, mK, KaK noKa3aHo Ha pxc.43-

f,l B rycxe aepeBa Ha,qo cAenarb yrry6neHxe r,r B Hero H,urrrrb He-
cKojrbKo Kanee'Ib Boabl. B Boay onycrxrb HafiepcroK, Iroqrtr HanorHeH-
Hbrfi soupoM. Ecnn B3flrr, gorrpa Ha l0 Kon., To ero xBarur Ha He-
c(onL(o onLrroB. flmoM B3rr[, pe3hHoB6re Mexa, Koropbre 6brBaror
y nyrr6Bepr3aropoB Anc xr.raKocrei, ,r KoHeq pe3r,rHoBofi Tpy6K Ha-
AerB Ha creKrrHHyn rpy6Ky xnu Ha lpyrofi HaKoHeqHr.{K c ogeHr, y3Kl,rM

oTBepcTueM.

I Ecrr rrcnepxMeHTarcp Monoa r{ o6ra-!aer roDoul
I o6oi1fl.B 6e3 Mexou

qTo66r s(brrp, Ha Koropbrfi ayrot r{e rponwrc, B Boay, cneayer pac-
llll-lprrb Kpafi xafiepcrKa, BcraBjrff ero B ToHeHbKyro aonreqKy c Kpyr-
nHM orBepcrneM. I4,rn BMecro gToro cjreAyer AyrL ocTopoxHo x repne-
nrrBo. flapLr 3oupa nerKo BocruraMeHrrorcrr, u noToMy Henb3, Aepxarb
B6nu3n s(bupa cBe'ry t4nu naMny.

CTpyq Bo3Ay(a 3acraBrrcer s(b[p 6Brcrpo ucnapcrBca. OrnM rlorr,-
3),rorc, npaqK[, Benla, 6enbe ,o,rq npoc],rxKH Ha Bo3ryxe B BerpeHr,rfi
AeHr,. HenpepBrBHo Berep yHocr,rr cnoitr Bo3!yxa, Hac qeHHr,rfi napoM.
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Prc.43. 3aMopaxnBaHre BoAH npla noMo0lx
ncnapeloqerocfl 30rpa

a Ha ero MecTo roHur c)r(ofi BoSa)4(, r, nogToMy Bo4a B 6eILe 6UCT_

pee t,tcoaprercrr. ToK Bo3ayxa, xc(yccrBeHHo HanpaBreHHbIfi Ha g(brlpr

npox3Bo,IxT Ta(oe xe aeilclBLre, T, e. ycKopceT xcnapeH e golrpa. no-
rrrouleHre TenIoTLI, trocTaB,leHHoi CaMXM 3ot pOM, IaCTOJILKO Be,tll-

KO, qTO npexle qeM 3(brp u3 HanepcTKa xcnaprTcfl, oH yxe HacToJIl,Ko

oxJra,ar{Tc9, qro 6y,aer B cocro, HHu 3aMopo3lrrb Bo,!y. HanepcroK B (oH-

ue xoHuoB npuMep3HeT K,ttocxe. Ecnx ,uaxe a 3ToM orl6lTe 3aMep3aHre

BbI3SaHO He CO6CTSeHHO KUheUUe.M,aO BO Ba9KOM Cnygae CXOAHLIM C Kl',I-

neHueM npoueccoM ycKopeiHoro napoo6pa3osaHxr. E
MH yxe roBopxnri, qro arq 3aMopaxlBaHuc Bo,lbl llyreM Kune_

HUs np,l H|3KOM AaBJIeHXX HyXeH XOpOrXUii aO3AylXHLtfi HaCOC l, OqeHL

66rcrpoe norroueHrie BoarHoro napa cepHofi Kricnorofi. Eu€ ecrbApy-
ra, xriaKocTL, KoTopa, nerKo nepexoauT B TBepAOe COCTOCHUe, ecr',Ir Mbt

qacTB ee 3acTaB{M [cnapHT6cq (uacroauero KIlneHHs lr 3aec6 Taxx€
xe 6yaer). 3ro - 1$udk(d y?ieKuc'4oma. yrorbHaq Kxcnora B ra3oo6_

pa3Hofi (bopMe BceM ,43BecrHa. STor ra3 BLlqenqerc, npx orxpblTx,
6)"rBuxx H3 MHoflrx HarIlIT(oB! xaK cer''Ibrepcxa, Boaa, nr'iBo! lxllnyleo
Br.rHo, 3acTaMri Bce 3Tu Han TKI{ neHrITbCr. [lpn aag.nerut't g 60 aruo_

c(bep ylaerc, yror'IbHyto KHcnory flpxBecr]l B xlr,qKoe cocroflHl4e flpl'l
o6LrKHoBeHHofi TeMnepar)?e. B mKoM Bl'ue oHa npoaaerctt, 6onbueD
qacTblo, B craILHbIx 6)TtL1XaX, ECnU OTKp6lT6 3aTBOp Ta(Ofi 6yr6u-
KHr XOr4a OHa Cmoum- fo Bbl,:ell.vfcq cxrbHas cTpyg raloo6palHoii
yrorrbHoii (r,rcrorbr, (oropag, BcJleacrBue yMeH6ueHrlc aaBreHx, nprl

oTKpbrTXX 6,T6rrKH! nonyqaeTc, x3 xlr.qKoii xxcnorbl. aaBreHxeM 3Tofi

eue aocTaToqHo cryueHrlofi ra3oo6pa3Hoi yronbHofi Ktlc,'IoTbI nonb-

4, KaH saMopo3nrB xnAHocrb, 3acraErcr ee Krflerb

3ytoTcc B n BHhtx M, BhrrecHeHr,r, nuBa rr3 6or{eK. HanorHrrrr, TaKyro
6)'rbr.[xy yrneKrrcnoTofi croxr He.[oporo (oKono oAHoro py6ni) l,l HeKo-
TOpHe qr4TaTe.,II, MOXeT 6HTr,, B COCTOSXXT.T BHnrcaTr, Ce6e 3ry 6rTHnXy
c yftMh8ofi rurcnoroi or Ka(o -Hx6yAb OxpMur 3aHxMaroueics npo-
H3BoAcrBoM xr{AKofi }TnexxcnmH. TaKyD 6}f!n,tKy c }Tonbsofi Kxcno
Tofi xnaA)"T Ha noJr lrJrr Ha ycTofi'IxBLril cTo,l, Tal('{To6br orBepcrrre,
mKyla rerrer xBAKocrb, nexano 6r,r Hxxe 3aKpbtroro KoHua, Toua Ha
xoluruarc, BHyrpx ra3oo6pa3Ha, yrneKxcrma cKorureTc, y 3aKpbrToro
KoHua, a xyIKaq y B6rxoAa. EcIr TenepL MH mKpoeM xpaH, To cxarr,rii
ra3 BLlroJIKHer xuIKocrL. flpt SToM yAxBxrerlHo ro, qro MLt coBep-
rxeHHo lte 3aMeqaeM cTpyn xr,rlKocTu! a TonbKo BrAhM, KaK Bhraer'rreTcg
6enErfi'ryMaH, KoropDrii ocaxl,rBaerc{ Ha noJly Hrl4 cro/'re B aH,ue 6ejroro
HaJlerar T,e. B coBepuleHHo rBepAoM cocrorHtlll. OTctona gcHo, .ITo

3Tor Harer cocrorrr r,r3 TBepAHx qacrnu, T.e. u3 nsepAoi yzneruuon&.

p 9ro6u nonyl{xrl TBepayro yrneKxcrory D 6o,tbueM KorH,IecrBe,
o6Br3HBaror KpenKo ropnbrrxxo 6],TLurKI, MeuKoM r.{3 Torcrofi (braHe-

"'rx lr,il4 noAo6Hom Marepr,rrura! TaK qro6H crpy, yrne(tcroTbr BTeKa-
na aH)'Ip6 sTOrO MeUKa. EC,'rX Mhr Te[epb oTKpoeM 3aTBOp 6]5brnKrl
rocraroqHo llllipoKo. To MeIxoK 6blcrpo HanorHr.trcs cHeroo6pa3Hofr
Maccofi TBepAofi yrorbHofi KncroTbl. Bce 3To MoxeT 6rrTb o6ltcHeHo
oqeHh npocm. lI
f.Tdfii!l!.+-Wir [lpu HopMarlgoi reMneparype xuaKarr yrneKxcro
Ta ocTaeTct B xr!(oM cocTorHlrl4, TorIbKo npfi o{eHL BB,co(oM aaa-
neHru, ecnu 3To [aMeHue, xoua 6]'rbrnKa oTKpbrTa, yMeHbuaeTcn, To
yrreKrcJrora AoBorLHo 66rcrpo nepexoaHT B m3oo6pa3Hoe cocroflHue.
9Tor ra3 6ecqBereH x HeBrrIrM, Heo6xoAriMa, Irrr r{cDapeHr! Tenrrora
6epercfl y caMoitr yrreKucrmH, KaK y rofi, (mopa, ocraerc, B xrrA
KoM BHAo, TaK r y rofi! Kmopa, nepexoAxT B ra3. [Io3ToMy-To qacrL
yrr'I€KIrcJrorLI noxri&rer 6),rEt Ky B BrIe MzrneHLKIx rBepllblx gacrru,
KoropHe r{ coeAr,rHrK)rcq B MerxKe B 6on6rxue MaccH, m3oo6pa3Has xe
)TneKxcnora (Dxnhrpyerc, B Bo3Ayx qepe3 Meuox. Tenepr, Mbl leicrBx-
TenbHo y6eaurr,rcb, 'rTo npH ncnapexrrH oaHofi qacTx xu,qKocT lpyftur
rracTb MoxeT 3aMep3HlTb. TBepaa, yrneKxc,loTa o6ra,qaeT, noHrTHo,
oqeHb Hr.r3Koi TeMfleparlpofi, oKono -60'C. Heo6xortrMo (acarbc,
ee oqeHb ocTopoxHo, TaK KaK oxlaxaeHl{e MoxeT BH3BaTb Te xe tBJIe-
Hl,ICt KaKle IIOI) latOTCg npl{ CITJIIHOM HarpeBaHnl, T- e. uOXOro, ECnX
y Hac ecTL no.[ pyKofi pT]rL, H3 cr) rartrHo pa36uToro TepMoMeTpa, To
MOXHO ee 3aMOpO3XTb; 9TO 

'ICHO 
AOKaXeT HaM, KaK HI{3Xa TeMlrepa-

Typa TBepAoii ),r,teKuc,loTbr,,nn, 3Toro HanonHhM trepeBsHHyrc qalx-
Ky, npu noMolllfi xaKoi-Hx6ynb ,oxKx, cHeroo6pa3Ho yrre(ucnoToii
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lI Kpen(o ee coxMeM, npeaBaprTejlbHo caeJIaB nocpea He MaJIeHLKoe

yrny6neHxe, Korta MLr HanbeM B 9ro ya,ly6neHxe prJ'rr" To yxe '{epe3
HECKO'bKO MllH}'T MbI MOXEM IOXKOi BI,IH}'TL COBEPI]]EHHO TBEPAbIitr

KOMOK PT}'IX. HO META"'IJI HE CNEAYET OCTAM'ITb HA CTOIC, TAK KAK OH

yxe npx reMneparype B 39'C HaqrHaer rarITL'. npx He3HaqIfeJIL

HOM Korle6aHrltt }I,,II{ HaK'IOHe nOBepXHOCTl4 CTOna pT}',Tb CKaTbIBaeTCq

B OopMe uapoo6pa3Hbrx KaneJIL,! Koropble noroM aoBonbHo rpyrHo
nofiMaT6, TaK Kax oHI' ],IETKO NPOBAJI,IBAIOIC, B IITEJIU IIOJIA, TAK KAK

fiaphr pT],Tx oqeHb ,aoBl,rTbr, To ee He creayeT ocTaBJIsTb or(palToii
Ha ao,laoe BpeM, B KoMHaTe, aaxe B He6ojlr,luolvi KoJIlrqecTBe. CreayeT
elqe 3aMeTrTb, qTo TepMoMeTpbr r,r3 pTlTll He roarTc, &'L r3MepeHl*t

TeMAeparlpbr Hxxe -39 'C. I

I nnq rdr, x crycacB oep!'r repMoMe,p, corepxarrnii xruroc,b. y (oroporo

| ',o,,*, 
","p*,,, "",,xrenbHo 

Hrxe. Hdnpxv(p c,,xp,

3aecb Mbr cKaxeM eure 06 oanoM Ha6nloaeHxx. Ecnx B TeqeH[e
HeKOTOpOTO BpeMeHr Mhr ocTaBrIM rexaTb cHefoo6pa3Hylo yronbHylo

KliCrlOTy, TOIeTKO 3aMeTI'IM, LITO MaCCa ee CTaHeT ,'lr{eHbUIaTCr, HO He Ta-
qrb.3To o6rqcHgercq reM, qro npr.r o6bIKHoBeHHoM arMoc(bepHoM

aaB/,IeHur, oHa. MuHy, xuaKoe cocTorHlle, flepexolxT HenocpeacTBeH-

HO ,13 tBepnoro cocTogHH, B laloo6pa lHoe L leraeTc, HeB nfivofi
ars rla3. TaK l,I cHer, u,1u KycoK nbAa, xoTopBlrl nexxT B Mopo3Hyo
norony B oTKpBtToM MecTe Ha Becax, nocTeneHHo cTaHoBI{Tc, Jlerqe

6naroaapfl HenocpeacrBeHHoMy HcnapeHloo. Ec,'tu xe BBI 3aMerrlTe,
qTo cHeroo6pa3Har yrorBHarl KI{cr'IoTa xJIrI BeDlecTBo, KoTopoe c Heii

conpaKacaeTcg, noKpooTc, He6onbuxM KorIlqecTBoM xtraKocTl'I, To

He noayMafiTe! qTo 3To xxaKa, ,.ronr,Hafl KxcnoTa! oTo npocTo BoAa,

oceBua, Ha oqeHL xonoaHblx npeaMeTax 6naroaap, crynleHl'Irc Boar-
HOrO napa l,{3 Bo3ayxa.

5. Kax MoxHo cr{opee oxraAlrb xaKoi-Htt6yAb
npeaMer MarbrM Ko[rqeGTBoM Boflbl' qeM 6orbulM

Ec,Iu 66I M6r cnpocrrjlx y coBceM npocroro qenoBexa ,13 uapoAa,

KaKOfi fipeaMer 6yaer xonoAHee: Koropblii Becb florpyxeE B xonoal{ylo
BOjI) XnX Xe',toT. LOTOpbtfi rl,Iuit, cvaqlrBaelc, \onolHoii Bo,oofi. rc.
BeporrHo, oH otBerI{JI 6LI HaM, qro nepBHfi xoJloaHee, oH oKa3anc, 6bI

HenpaB, KaK 3TO HeOAHOKpaTHO C HlrM Cnlqanoci, X paHBrxe! npoBeplrM

3TO Ha On6rTe. Ha pXC,44 M6r BX{XM |LIXHIOIo qaCTb AByX TepMOMerpOA.

5. Sbrcrpoe owal'tAe"xe vcrbv ionreecrBoM Boabr

I u.Iaprr o.unoro onyueH B Bo,qy, a uaprlK apyroro Haxoarrrc, He-
vHoro Bhrue Borbr, Ho 6naro,aape o6vorKe xi 6yvraxHoii rriu uepcrr-
HOi MaTepl,t,l OCTaeTCt B,!a)I(HBIM, TaX KaK MaTepXq, KOTOpa' OKp)r(aeT
uapxx, oIHxM cBorM KoHuoM norplD(eHa B Boay. Irl TepMoMeTp .4,
B mKOM Cry{ae, floKa3brBaer BcerAa 6oJ1ee Hx3(yro reMnepar}py. El
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3ro ,Metsxe 3aKoHe, c (oropbrM Mbr )rl(e no3HaKoMxnxcL
B npeabrayureM pa3.qene, ,MeHHo, Lrro ll,Iq npeBparqeHl{, Boabr B nap H}r(Ha
rennoBar 3Heprflr. 14 noroMy Bora, Ko'ropa, noc'raBnrer renrory, tseo6xoau
Mym /u, npeBparueHx, orHoii ee vacru B nap, Io,lxHa oxna.4llrhcr-

Prc. 44. npxf qxn FcuxpoMerpa

Ecnu reMneparypa Bo3a)rG 6y-
IeT IOCTOTHHOi:i, TO rla HarreM pU-
cyHKe Boaa B p epByape 6yaeT uMeTb
TeMneparlpy 3Toro Bo3ayxa, fi 3Ta

T€MIICPATYPA IIOKA3bIBACTC'I TEPMO-

MerpoM B, y Koroporo luapfiI< ony-
qeH B BOIy. y repMoMqrpa -4 nla-
pl,l( oxpyxeH BelqecTBoM,.lerKo Bca-
cbrBaroulr{M Boay. EJraroaap, cBoeii
noprcTocrx, ofio o6"ra.4aeT 6or6ujofi
Hap)rKHori noBepxflocTr,ro, [l no?roMy
Haxoar,rTcq B xoponlrix ycnoBrsx ,E/lIn

xcnapeHrfl Borr,r, flogroMy B cyxoM
BO3Alr(e XonapreTcs 6o,lBrras qacT6

BOALLi3 MOXpOTO rleMa, noKpblBarc-
uero uapuK. TennoTa! Heo6xoaxMa,
Infl ucfiaper]l.tl, 6epeTcq y caMofi Boabr TaxrM xe o6pa3oM, xaK 3To
npoxcxoAluo B [ocreaBeM onHTe, rae Bo,aa Kunena 6e3 HarpeBaHrf.
Koraa c,,roil BoaH B yexre uapr.rKa no3ToMy rocrarogHo ox?'rarxrcrr,
TO 3m BOAa CraHeT nOrJtOUIaTb TenrOTy CTeKra TepMOMeTpa, a CTeK'rO,

B CBOrO OqepeAL, nODrOrIaTb Teruro{y pT}'rX. PT}Tb nO3TOMy, CXr.rMarCb!
3afiMer MeHLuufi o6reM x prlrH:ur xonoHHa repMoMerpa noHu3nrcr.

Koraa B6alx HacbrureH napoM, IlJrr, KaK roBoprr, coBeplxeHHo Brra-

xeH, To qexon rrapr.rKa Bblc6rxaer MeLneHHee: Toraa rparurcrr MeHLlre
Terrjra! sona MeHEue oxlaxlaercr! ,t pT),18 B TepMoMeTpe -4 cTorrT nrrlxr,
Hecxorrbxo Hr,DKe, qeM B TepMoMerpe B, TaKxM o6pa3oM, 3Tofi pa3Ho-

CTbIo MexAl/ noKa3aHlIflMI'I TepMOMeTpOB MOXHO BOCflOnr,3OBaThCt l!1rl
onpeaeneHx, KoJrl{qecTBa BoIrHoro napa B Bo3ayxe; x qeM pa3HocT6

6onb,J,Je, TeM sBdyx cy,ue, I,I qeM oHa MeHbure, reM Bo3[yx atuDflrce.
luzponemp (movnee, ncwpouemp). TaKoll npu6op ,Il aByx repMo-

MeTpoB, cnpKalqxfi MA v3YepeH tl MaxHocTI,I Bo3ayxa, Ha3brBaercq
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zuepo enpo.Lt (nrn ncllxpor,rerporrl), ,! ero [pr.rMeHrror Bcroay Ha Me-
Teopororfi qecxrlx craHu,rlx An, Ha6,1rcIeH[, floroAbl.

Iuap B TaKoro fljrloMerpa HaxoAfiTcr, oIHaKo, Ho B BoAe, a oKpy-
xeH Bo3{}r(oM. B TaKoM cnlqae MLr cKopee cMoxeM ofipeAej[irr, TeM-
neparypy Bo3A,a(a. qev B HaueM onure. Ecnr MU x norplxanx orr,tH
TepMoMerp B BoAy, To rorbKo A'rq roro, qro6H llarrflAxo [oKa3arL! qro
npeaMeT, onynleHHLrfi B xonoAH),ro BoAy, MeHee oxnagr,rTcr, qeM npeA-
MET, NXLub CMOLIEHHLIfi BOAOfi.

lnaBa 7

Tennonpoeo4nocrt

1. CocyA, Kolopufi cr]lrrlKoM ropqr Arrr roro,
qro6br Klnrrlrb B HeM BoAy

Ecnll cocyA c Kxncqeii Bo.qoii onopoxHxrr, fi Blycrxrb B Hero
HecKolrEKo KarrerB xorolHoil BoAbr, To o,reH6 6hrcrpo ren,rora cocyaa
BLrcyurBaer Boay, T. e. npeBpanraer ee B nap. Ecnr{ xe ropuoK 6e3 Boa6r
ocTaBltTb Ha rulaMeHu ao Tex [op, noKa oH He pacKajlllTcq 3Haq TeILHo
6orBrxe, qeM paH6ure, (oala B HeM Kxner'ra Boaa, noKa oH, HanpuMep,
He HaKaJILTTC' AOKpaCEa, Ir 3aTeM HaJILtTb B HerO HeCXOJtbKO Kaner'Ib XO-

,loAHoi Boabr, To Mr,r, HaBepHoe, 6yAeM cKnoHHEr ayMarb, qro oHr erue
ropa3Ao cxopee c luMIIeHueM [cnaprrrcrr. I4 Ha sror pa3 3aKrro.ieHxe,
KaK M6t yBr,raxM, oKDKerc, nocn€ruHbrM! 3aecb, oAHaKo, nor're3Ho rpr-
H,TL BO BHUMaHUe Te BO3paXeHXfl, KOTOpr,re MOf,'r CAenaTb KyXOHHrre
aBTOpnTeTr,r npoTiB HarpeBaHHq KyxoHHoro ropuka loKpacHa! Bo3pa-
xeHrrr! Koropbre, Becr,Ma BeporrHo, 6ya).r npu3HaH6r cnpaBeur.{BbrMx
ll BBrcnIefi llHcraHrluei. IIogToMy nyr e nporeraeM gTor orlLrr c no-
Monr6ro clleuxzrnBrlo crenaHHoro a,,r, grorl qenu npn6opa.

f! cocylou a,ra oflbrra cryxlrr ruracrlrHKa B BriAe qaueqKr,r; B pa3-
pe3e oHa uso6paxeHa Ha pxc.45 a, OI{a aonxHa 6r,rrL caerraHa rt3 Merafl-
na, xopouo fipoBoaqn]ero Teruory, HanpfiMep, Il3 Meau, r,r ao,'rxHa 6LrTr,
c rna,uxoii, 6nefi,lqeit noBepxHocrblo; uHaqe c Boaofi Mor).r npox3ofiTx
qBreHI4' npoTIrBHHe TeM, KaKUe MH npeACKa3LIB:rnX, U npl{lllnoob 6[I
cHoBa o6bqcErrr, 3pI,ITerrIM, orqero Boaa Beaer ce6, He raK, KaK oHa
AOJIXHA.

MeaEa, qaueqxa, [oKosuagcc Ha nphcnoco6,leHHofi noacraBKe,
EaK,UIreTCrI ,qOKpaCHa, a nOTOM B Hee OCTOpO)KHO MUBaIOT HeCKO/'ILKO

Kaflerb xo,ro,qHofl BoaLI.
Boaa, BMecro roro qro6r,r cpa3y npeBparrrrLc, B [ap, ocraHerc,

B qauKe B BlAe cll,nou e]dl{oro fiapa, vltv <c(fupouAa>. TlKoe cocroswne
BoAEr Ha3LrBaror <cfiepouaaa*un IIIap 6LrBaer xHoraa
Kp)Tnbrfi, HHoraa rrMeer 3y6qarlm (bopMy, xaK x3o6paxeHo Ha pxc. 45 6,
xxoraa rrrap MeHqer (bopMy, rrHoraa xe oH Mean"rro rpuutu"r"r, pl
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2. KTo onycrxr pyxy B pacronneHBbri cBxHeq?

Itl3 AoBonrro AocroBepHLIx ,,rcro.IHLIKoB HaM nepe.rlaBa;Irl, qro re-
fleperllHldt KopOJlB AHr,]xri Bo BpeM, oAHoro ,r3 cBo]tx n]TerrecTB[fl
no aEr,lDicKL{M rIpoMbItuJreEEbIM ropoAaM cMeno onycT n cBoro pyKy
B cocyA, B KoTopoM 6br,1 pacTorlneHHbril cBlHerI. KoHeqHo! Her€BecT-
HO, npaB,qa 3To unl{ HeT, Ho no.qo6HHfi oIL,IT MoxeT 6bITL BbInoIHeH
,r Br,rrrorHn,rcs HepeaKo, x IlpxToM 6e3 Bpeaa In, onyueHHoii pyKx.

BoAa Kxnxr npr,r 100 "C, ,i ecjrr{ orlycrurb B Hee pyKy Ha caMoe
KOpOTKOe BpeMr, TO B pByn6TaTe 6yAel ,DKaCHar 6O,!b a CxrbHbrfi
oxor. TeMnepaTlpa, npu KoTopoii n'raBxrcq cBrHeq, Ha 233'Btrule,
TaK KaKxM xe o6pa3oM conpxKocHoBeHxe c Hr,{M Moxer 6brrb MeHee
onacHo? O66flcH€Hr.re 3Toro rBneH,.r, cxoAHo c reM, Koropoe Mr,r ],xe
aa,rix B nocr'reAH€M pa3aene o clbepouaM6HoM cocTorHIr,r Boabr.

reE*,?tilfffi$:t Enaroaapq npxcyrcrBxro reruorbr B cBrrHrre Mara
Koxt{ ficnapflercr, Il oKono pyKu noryqaercr KaK 6r,I flapoBa, nep-
qaTKa, Kmopa, cnpKrT oqeHB ruloxtrM npoBoAHI,IKoM TenJIa, u noToMy
TerrJroTa cB,rltqa MoxeT IlepeaaBaTLcg Koxe Jrxutb oLIeHb MeareHHo.
Bo BHeLuHefi cBoeltr qacrlt Koxa cocrorrr u3 He.IyBcrBlrrejrbHoro cJto,
u B IeqeHre He6orBuloro BpeveHx. noKa renrma He nocrl,trHer rny6xe
HaxoAglqlxc, HepBoB, xoxa Moxer BbIHecrIt coBeprxeHHo 6e36one3-
HeHHo oqeHL BEicoK),Io reMflepar]?y, Ecnu BLrrsH],r6 pyKy, npexqe ,{eM
TEruora ycneer npoilTr, .Iepe3 napoByro nepqarKy x HapyxHbrii c,'roii
KOXn, TO OnbrT flpofilar 6e3 BCrKrfi Helptl9TH6rx nocire,qcTBufi. I

6)

Prc.45. CoepoxAanbHoe cocroeHue BoAbr

Ol,rero Bona, conprKacarcb c pacM,leHHoi gaurKoii, orpy^eH-
Hofi nnaMeHeM 6yH3eHoBcKoii ropenKx, He cpa3y npeapanraerc, B nap,
A OCTAETC' B TEqEH'IE HECKOILX'IX M'IH}"T B q TIKE, TOK  OHA MCA]'IEHHO

He xcnapxTca?
BepoqrHo, qauKa cnxnlKoM aoprqa, qro6Bl aoBecrfi Bo,qy ,qo Kt

neH g, OHa raK roprqa, qro paHEIxe eule, qeM Bc, Bona ycneer K Heii
npUKOCH,'TLCfl, nO.A MI'ITIHIeM TenJIa qallIX,I qaCTL BOAbI )rKe I{Cna-
pr.{rc'r. CneroBarenhHo, vex,ay Bonori u,rauxofi 6yaer novellrarbcg
cr,o napa. 14 6raro.qapc Haxorruefic, Mexqy HUMU napoBofi noa),rx-
Ke, qauka x Boaa He npxxorflT B aeficrBxre",rbHoe colpr4KocHoBeHue
Apyr c apyroM. A ra3br U napir - naoxue nposoAHrjKx renna. [Io?roMy
KaK 6LI Hx 6Hra BenxKa relrnora qauKli, oHa rrrfiub Me,EneHHo 6yAer
npoHrjKarL qepe3 n.floxo npoBoaeului crofi napa Il fie 3acraBur K nerL
Bony, Koropa, 6yrer B cocroeH,rx nulxb MeMeHHo hcflaprrrBcr.

TaK KaK Bora He npuxoArrr B conprlKocHoBeHl4e c MeAbrc, To Mex-
ay elo ra qauKoii He Moxer Bo3Hr.rKH!"rb nplrjrlrflaHfie, x Moa6 He 6yaer
cMaqrrBarbc, solofi. (DopMa BoAbr 6yaer IlogToMy 3aBr{cerb rrIrrrb m ee
noBepxHocrHoro HarrxeHlfi ,i Beca. He3Ha.rnrerbHble Kor''IlrqecrBa Bo-
abr nprHhMarcT [px6nu3urenEHo urapoByro oopMy, mK xe Kax ri He-
6o,rr,Ulx€ Kannx pryrH [pHH[Maror uapoo6pa3Eyro (bopMy: Ha creKrre,
AepeBe a ,Epyrr.rx npeaMeT,x, xoTopbre pT,,Tb He cMaq[BaeT! Mex-ly TeM
6onB[tre Maccbr, 6",raroAap, cBoeMy Becy, npxHxMalor c(pepox.uan6-
Hylo OopMy. I/,rr HaonroAeHlq c(bepoxqanbHoro cocroflHfi, npocrbrM
x xoporxo leficrByrolquM npr.r6opoM cJr)rKxr MeAHarr MoHera; yAapoM
Mor'rorKa ee aeraror rra.qKoii, a c noMou.lbo oKpyrneHHoro Mo,lorKa e[
coo6uaror BorH,'ryto (bopMy qanJegKu, 3areM Kna,q],r MoHery Ha HaKa-
,eHHLrfi ,aoKpacHa KycoK xejre3a.

I nin Ha6nloreHrq rrcro noyqxrerrbHororBneHrfl mxxe yro6Ha ropeva, nnHm,
I Hd KoroDyro MoxHo Ha,l norHoil Borhr.

fu, onbrra Heo6xoryMo, qro6br pyKH 66rrq Bn*HErMr. H no3roMy cne.4yer
xx xopouo BbrMbrrb MburoM, q,ro6Br yranxrr,x pHr,re BeqecrBa, H q,ro6Lr BoAa
Morn, xopouo ,x cMorrurb x ocrarbcq Ha r.{x noBepxHocrx,
ll3rHurHHM 6y.uer lo6aarr, b! qm pyKy He cqeayer crrxuKoM Aoxro ocrauer6
B pacronneHHoM cBr.rHqe,

Pa3peercr, Mrl T€rurorr{ aocraroqHo He6onbuoro npoMex}.rKa
BpeMeHr, qro6br npoHr.rKnlrL qepe3 npeaoxpaHrbul[fi nap u Ha,larL
[porMrTL cBoro pa3pyu nTeJt r,H]aro cuny.

3. XoxtreH]le no pacKareHHbtM AoxpacHa KaMHTM

Ha pr{c.46 r6o6paxeHa uepeMoHtrr, Koropylo MoxHo Ha6,,rrcAarl,
B pa3jrnqH6rx crpaHax cBera, t{o xoropM oco6eHHo pacnpocrpaHexa
Ha loxHU\ ocrpoBax BeruKoro oKeaHa. Korna r) ]evHbti{ cBrroi{, Taro(e
coBMeuarcUfifi B cBoeMnrrqe 3Haxap, fi xpeua,3axorrer ],Kpenr{TB cBolo
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Prc.46. )l(peq ra (Tafrr), npxroroBnFlourrncf, K orHeHHoMy raHqy

cnaBy xnu oKpyxrrTb ee opeorol\{ HocuTerlrr cBepxaecTecTBeHHoii crrJlLr!
TO OH CTapaeTCrI no(a3aTr, BCeBO3MOXHLIe qyAeoa_

I Bslxanrroaor ruy, B Hee Kra4yr KaMHn n apotsa, Korop]le 3ax,,-
faloT 3a HecKorbKo qacoB ao Haqarra qepeMoHr.ur. HexoTophle xaMHu
pacKirnrlorca aoKpacHa, I4x oT6uparoT x HaKpbrBaroT 3ejreHr,rMr{ BeT(a-
MrI! nocneaHue, o6yuuBagcB, cl,ulbHo rblMrr.

rlepe3 HeKoropoe BpeMrr npu6nuxaerc, 6ocofi KyAecHuK, Bo ua-
Be npoueccul'l, KoTopru cocTonr 13 ero rteHlxoB, yBepeHHbrx, qTo

noA oxpaHoii ero vyAoAejrcTBeHHoii c 
"1r,r 

oHr.r cMor),'r nofieloBaTL ero
nprMepy. [Ipu6nx3xBrxrrcL K xaMHqM, oH Haq]iHaeT [raraT6 no HfiM,
np,1qeM B nepBLritr pa3 c 3aMeTHoii ocTopoxHocTBro BEr6xpaeTcBoi n]Tr,.
C 6orL,uofi nocnelxHocrLro ero ]nreHuKr,r creAyror 3a HuM, Ho \,rKe 06
parHbrii n),,Tb npoxoAlTcr c ropa3{o 6onbmefi yBepeHHocrbo h n\ flufiM
Bbr6opoM.3a HuM! B KoH{e KoHuoB 6pocaeTcrr qacrb3plrTerefi, cocTofi-
ruaq o3 fienpo(beccnoHanLHbrx rlyaoTBopqeB rorr{ rl3 rrrolefi, xerarclufix
6brrb raKoBr,rM ; B 6onbruoM 6ecnopslKe oHx npLrraor rro KaMHrM,
oo,,Ibuerc .IacrBIo He cJIl,lnKoM y!.an{qcb or o6H(xoBeHHoi 3eMnx,
Korla Ha6nroAarenL Br,rAr,lr 9To 3penuqe B nepBr,rfi pa3, To o6brsHo
6blBaer crpauHo yAr{MeH. Bo BcrKoM cn}qae oH qyBcrByet Lrro rlpx-
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clTcTByeT npu tIeM-To TaKoM, ttTo 3acJI],Ic,IBaeT 6o,Iee BHuMaTe,rbHoro
l,Iccne,qQBaHur, g

CepbfiHr,re Ha6nrcAarenH, Korop6re txnu cMorperb Ha 3ry rlepeMo-
HI,iIO He TO/'IbKO I<aK Ha XHTepeCHOe 3penr{Ille, HO C HaMepeH}eM HaiiTu
rIcTxHy, oTKpbrn[ cneayrouue lbaKTBr. Bcc uepeMoHlfi HocrrT TeaTpirJlL-
HbD:i xapaKTep, c reM qro6br BBr3BarL 6o,1LUe yanBreHvr.

Bra nnaMeHn Ir npoAor'IxllTer'IbHoe BpeMr, B TeqeHue Koroporo
oHo ropr.rr, aaeT BnelraTr,reHxe a,qcKoro xapa, Taxxe gToMy cnoco6cTBy-
eT nepeBopaquBaHxe roprgxx KaMHefi, xx aoxpacHa HaKaneHHhrii Bx!
x nHv ot treK)lllrx BeroK. BotKH],Thtx B npoMexJ.Txx Mexn] HaM6onee
ropqquMu KaMHrMu. B npoaonxeHxfi 3Toro BpeMeH[ BepxHxe KaMH]I
ycneloT yxe ocT6tTb. 14, pa3yMeeTcn! KylecHllKr.r, uayull,Ie no pacKar,reH-

HIIM AOKpaCHa KaMHTIM, CTynaIoT He nO HIIM CaMUM, a UaIaIOT qepe3

HI,X, nO leM IMeHHO KaMHgM, KOTOpr,re He HaKaneHbI AOKpaCHa. STIiM
o6tgcHgeTcr, qTo oHI,i He venrrtT ,t He tone6nrclc, B cao \ AatixeHfir\
l, HLI Mr{H}TbI He OCTaHaMIBaTTC' B OAHOM nOJlOXeHI,Il,t. KynbTypH6lii
3pxTen6, KoTopblfi uaeT BcIea 3a Ht,M, 3aMeqaeT, qTo Koxa Ha efo 6aUl
MaKax He onarreTcr; a Ty3eMrILr, He npfiHa&lexauxe K KyaecHuKaM,
cBor{Mx 6ocEIM}I xoraMri Tor'IKabT gTrI KaMHlt. I,l3 nocneaHero pa3ae,la
MH 3HaeM, qTO BIaXHaUI KOXa, B TeqeHIe KOpmKOTO BpeMeHr4, MOXeT
6e3 Bpena nepeHecru 6onr,uoi xap. KorAa oAHa Hora HaxoAr,rrcq Ha ro-
prqeM KaMHe, apyra, o)olay.aaercr, npu noMorq[ rcfiapeHr{Ji ee Marr{.
Bo3MoxHo, qro no flpu6nuxeHfiu ( KoHqy n]rrr Koxa Hacro:IbKo Ha
rpeBaercrl. qro xap craHer HeBHHocr4M, Tax,(e Moxet cr.$lrrr6cr. ,]lo
HOra flofi qeT Ha KaMeH6, KOTOpbrii AefiCTBXTeT'rbHO C/'rr[rKOM roprq;
To ee ceilrac xe 6brcTpo oTAeprr.rBanT r,r yxe Ha o6parHoM n)'ru 6yAlrr
h36eraTb 3ToT KaMeHh, a 6onL HeTpyAHo cKpbrTL. IlocrynKx lepBhueii
h (baHaTxxoB AoKa3bIBaIoT, qTo ecl'Ilr AeJIo ltqeT o Bonpocax BepLI, To
6orrb Moxer reporicKx neperlocr,rrbcr. Ecrrr B more npuHerb Bo BHh-
MaHr.re, qTo r,r Koxy 6arxMaKoB xap KaMHeitr pa3pyuaeT He cpa3y! To
HecMmp, Ha yar.rBxTenLHLre (baKTr,r Bce xe 3!ec6 He npoucxoanT Hra-
qero npoTr.raopeqauero rr3BecTH6rM 3aKoHaM rrprrpoaBr.

4. Kro MoHer nepeceKarb pyKox)
ropqgyD cTpyp napa

MoxHo 6e3 oco6oii noc[eurHocrrr, ,ro 66rcrpo, 6e3 BpeAa, npo-
BecT[ pyKofi qepe3 He ogeHb 6onLuyro cTpyro rapa, 6r[3 MecTa ero
B6rXOAa. flap, KOHeqHO, Ta( )l(e roprq, KaK rr KUnruI,u Boaa, IlJrll xaK
nap ,{3 caMoBapa! KoTop6rii nerKo MoxeT o6BapxTb Koxy,
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-faK ogeuy )Ke gmom nap ee He o6x.uraer'l

EEEmtffi|t npe)<Ae Bcero cneayer ItMerE B Blray, qro 3aecL aerro
,raer o aeficrBr,rre,lLHo ra3oo6pa3HoM [ape, a He o roM Br,raIrMoM flapet
(oropHii BLraenqerc, u3 caMoBapa x KoropLrii orqaflx yxe Korr4eH-
cxpoBaH. nocneaHufi cocror,rr ,13 M:UIeHLKI{X xLIAKrlx Kallejrb, xoro-
p6re cMaquBaor pyKy x BcneacrBxe cBoeri 6on!,lxoii yaenLHorl Teruo
Thr coo6qaror efi 6orbu.rue (o.,lr{qecrBa rer,Ia. Hacroqrq[fi [ap, KaK

r{ ra3Lr, raxe npx o,{eHh BLIcoKoitr TeMn€parype o6,'IaAaer }Ie3,laqr-
TerLHoii yaenbHori Ten oroii; nogToMy c,loitr napa, c KoropLIM najreu
Ha KoporKoe BpeMq crtL,IKHBaercg, He B cocrorHltu coo6tqurL Koxe
oqeHL 6o,1t,utoto KojllrqecrBa renJra; a Bo-BTopHx, gTor nap, no,qo6Ho
ra3aM, o6na4apr He6on6rnofi TerrofipoBoaHocrbo, u c,,roii napa, Ko-
TopLrii Kacaercs pyKu, He Moxer nepeaarL Koxe rerrna Apyrxx c,'IoeB

napa. fcn vbr raMerrM el,re ror (baff, qro renrma aorxxa npoiiTx
cHa,ra,ra HapyxHLrii He,rrtscrBrrrerbHbrfi c",rofi Koxu, paHbue qeM ee

MOXHO IIOqYBCTBOBATL, TO 
'CHO 

CTAHET, LITO MOXHO HA KOPOTKOE BPE-

M9 noaBeprarL Koxy aeficrBrrrM mprqero napa, B npoaonxeHxrl nlllxB
o.reHb KoporKoro BpeMeHu. I

I Onbn, pd4veercr, He,,rb K KaK, ecntr ,)KcneplrveH-

I rarop 6vacr o.reHL \pa6p, ro oH pxcxyer o6xe,rb ce6e plx).

5. Mo)(eT,rl{ reA Aarb renlory?

Kaxqa, xuaKocrb Kr.rnxr npx onpeaeneHHofi TeMneparlpe. qTo-

6br 3acraBurb pr),rb xJrh cepHyo KrlcJlory KnIIerE, H]rKHo xx ropa3ao
6onbu.re Harperb, geM Boay; a c apymii cropoHLl, &'IKoronL, g(bxp,

u xnopo(bopM Mor),r Kxnerb npl,r TeMnepar],pe 6onee Hrr3Koil, qeM Bo-

AA; ECN'{ BOAA HAXO/II,ITC' IIOA MEHbIUI,IM IAB,IEHI{EM, TO 
'I 

OHA MOXET

Kr,rrreTb npu 3HaqlfeJrbHo Hx3urei TeMneparype.

3ro MoxHo Ha6nrclarb npri nonbeMe Ha BbrcoKyo ropy (cM. .r. I , r"r. 6, pa3r. 3).
B6ayx BBepxy 3Ha'rn,e-,rbHo pexe, AaBn€Hxe ero MeHbure, x npx 3rnx ycnd-
Bxrx Bona Moxe'r Krnerb npu raxoi HI€xof, '.eMneparype, Koropaq He.qocra-
ro,rHa. ,{ro6hr MoxHo 6dro Bapxrh B Hefi Kaprooenb.

XxAKufi cepHxcrHi aHrr.rapur Knrlxr npx reMneparr?e Hrixe roqKrr
3aMep3aHr,rrr Boar,r, np 8'C; a xu.uKxii aMMrraK npn -34'C, xruKa,
3aKrrcl a3ora npx 87"C. Eqe 6o",ree Hx3Kyo reMneparypy Kl{neHurl
uMeer xrnKr.rri Bo3a)r(, npl6nx3xrenr,Ho -200'C. Ho Bce xe r,laB-
HOIO nprqIrHOIO KtrreHlt,I 

'BJI,eTC' 
TennOTa. MBI UMeeM TeIIrlO AaXe

rrpr{ srrx Hri3Kr.{x reMrrepar}?ax, Hexoropble cKJroHHBI, Moxer 66ITL,

ayn{aTr,, qlo B Boae npu TeMnepaType Huxe roqKu 3aMep3aHI,L HeT

coBceM Terua. Ho noqeMy xe He cKa3arb roro, qro reflro He Moxer
cyurecrBoBar6 npx 6onee H[3Koii TeMfiepar]?e ,{eM Ta, np, Koropoii
pacniraMeHHbrfi BocK ruin xere3o cHoBa orBepreBaror? AeicrBxrenr,Ho
MLr roBop/M, qro nea, <xonoaHErfir, a xe refl,,rbrii. Ho 3TxM MLI roBo-
praM rxtrIB, qro JIea MeHee Harper, qeNt Halue rero xnu 6o,lLlllxHcrBo
oKpyxarcqnx Hac fipeaMeroB. Ho ec,,rr MH cpaBHuM irea c HeKoropBIMu
Te.[aMu, To yBrIAuM, qro oH o6rlaaaer 3Ha.rure,,]r,Hofi Tennolofi- Hanpx-
Mep, pa3Hxua Mex4y xor'rrfiecTBoM Ten/.ra Bo rr,ay lr B xxaKoM Bo3alxe
TaK 3HaqUTer'[,Ha, Kak pa3HItUa B XOTUqeCTBe Tenrla B HaKaUTeHHOM AO-
KpacHa xe,'r*e x Boae. 14 no3ToMy nea Moxer flpxBecrr.r xxaKrrii Bo3ayx

B TaKoe xe coepolaMLHoe cocrorrHuej B KaKoe pacKaneHHr,rii aoKpac-
Ha Meraulr'I Moxer npnBecrJl BoAy. JIeI oKa3blBaefc{ ciuaKo meruultl,
qro66r [puBecru xr,raKxii Bo3Ay]( B cocrorrHue KxneHaq, ao rex nop
noxa oH He pacrparxr 6o,,IbDrei qacru cBoero rell,la u rloKa ero reMne-
parypa He np[6nr,r3xrc, K TeMnepar]pe xxal<oro aGAyxa, Enaro.qaps
cBoei:i ,{pe3Bbr,{aftHofi ren,rore (no cpaBHeHxro c CI.IJILHi'IM xoJloaoM
xr.uxoro ao:a1xa) Mex-a) nbaov h xraKocrbro o6pa3yercr noalurxa
x3 xcnapxBrreroc, xxaKoro Bo3a)4G, KoTopa, noqTy HenpoHr{rlaeMa
aff Ten?'ra, orAaBaeMoro n6aoM, Koraa xe rea Mea/rleHHo or!aer cBoe

Tenno, x ero reMnepar)?a nprr6nrourca K TeMneparlpe xx.[Koro Bo3-

.qyxa, To npoMexfoqHBrfi cnoii napoB ucqe3Her, x(r'raKl,rii Bo3a)r( rr,,iea
np{A},T B conp KocHoBeHlre, r,t Bo3ayx HaqHer Krrnerb. Tenepb nea dd-
cno,,lt Ko ox^adu,\ct,9'to MoxeT 3acTaB[16 KrmeTh xr,IAKl.lri Bo3ayx! [IoKa
xxaKxfi Bo3lyx KI,|llllT, Jrea Bce BpeM, oraaer cBoe rerl,'Io! It B KoHle
KoHuoB re.a craHoBvrcq raKxM xe \oJIoaH6tv, KaK fi xrlnKvfi aoln)\.
Toraa nepexoa rerua oro nr,aa K xx,4KoMy Bo3ayxy Aer'raercr HeBo3Mox-
HBIM t KI{rIeHle rlpeKparraercr. 31or onhlT MoxHo BHnonHxrb aByMg
cnoco6aMx, Moxuo, ao-nepssr,,, orycT TL kJcoK rbna B xrrIxJlii Boi-
Alx. Toraa B Te'reHxe nepBLix HecxorrEKnx MrrH,"T nea cnr{rlKoM Harper,
{To6tl ttMerb Bo3MoxHocrb colrpl,IKacarLc, c xulKocrbto, ,1 [oSToMy
nory{aeTc, ToJrbKo rrcnapeHle. BcKope xe noBepxHocT6 HacToJILKo

ox.qaaulcr, 'rro Bo)ay\ HaqHer Krinerb. MoxHo neicrBoBarb I np)lxM
o6pa3oM. CAenaeM yrny6neHle B o,lHofi cropoHe nr,aa ,{ Harb€M ryaa
xu.qKxii 8o3.4?x, npt-{ gToM MLr 3aMer[M prra qMeHuii, noao6Hbrx roMy,
ecrr, 6br Mbr Ha,, 4,,r! Boay Ha nnxry, pacKaneHHyro aoKpacHa,

5. Moxer rh reA aarb renroM

IlocneaHr.ri cnoco6 mer Bo3MoxHocrb crenartr eue o,qHH 36OeI(THLI,1 onbrr.
MLr 3HaeM,.{m a3or rrcmpqerc, nepBbrM, noeroMy ocraBrxnMcs xucropoaoM
MoxHo EocnonB3oBarBc, a,!qToro, qro6H cx€qb B HeM KycoK nepeBa. B-reM-
Hofi KoMHare qpKr{ii cBcr BH,"rpx rbaa flpeacraBur o,reH B (pacauyrc Kapr[Hyl
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Fnaea 8

3ameqatentnbre Bos4yntHbrc TeqeHuf,
u napoBbte cTpyn

1. qyAecHoe Koreco, r{oropoe Bpaqaercq
6e3 B]{AxMbx nprqrH

l]To6br o6Hap,r{o{rB cna6Lre reqeHx, Bo3l}xa B KoMHare, },[orpe6nq-
lor alrnaparbl, KoropBle gTllMx reqeHlttMl{ Moryr 6hlTI nerKo npuseIeHLl
Bo BpaueHxe. MLr noapo6Ho onxujeM H )Ke oallH ,I3 mKrrx a laparoB.

Qt npoaeaeu KapaHAa oM, Ha rxcre npo,{Hoir nucqeil 6yMarx, aBe
repneHruKynrpH6re IIpeM:"J,e AB u CD (puc.47).3areM npoBeAeM
erqe ase opqMHe .EF u GIl, TaK qro6H oHx aenun[ noDoraM o6pa3o-
BaBlllrec, npl{ 3ToM yr",IH. OKono ro,{Kr{ nepeceqeHrl grxx rlpqMbrx,
KaK xx qeHTpa, on{u:eM 6orbrxyro oKplxuocrt ACBD c arraMerpoM
B 6 cM, MeHb[yro oKpyxHocrr, c a[aMerpoM oKono lt, cM. Ec,Irr
Bce 6yner Aenarr,c, c noMo[tbro qnpKynr, To Heo6xoAxMo nocraparr,-
cr, .1106r,r ocrprre qup(yrq He ocraBr,r/rro B ueH'rpe orBepcr[r. qTo66r

3Toro He cryrrJrocb, MoxHo noroxlrrb, r'Io 6yrlr nepeceKarEc, nlt
Hr{r{ rle noMeulaeTc, ocTprie urpKynq, KycoK pe3r,rH6r, xecT}.f rL'rr
(aproHa, nocre roro KaK oKplDKxocrrr rrpoBeAeHbr, cneAyer Haqeprxrb
nyHKr!,rpHbre irrrHr(x (Kpoue MKNO\.3areM HoxoM ,rJ'rx HoxflyuaMIl
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B6rpexeM 6onburorl Kplr. floroM n},r(Ho pa3pe3arb Ilo HenyHKTltpHbrM
,lrHvsM. npoBeaeHHblM K ueHTpy ao Ma,loi oKpyxHoc tx. l,t or BHlrpeH-
}lero KoHua xaxgoro pa3pe3a cAerarE IIo MeHL[eii oKp]r(Hocru pa3pe3
TaK,,{T06BI oH aoxoAI,I Ao noJIoBtIHri ayr,l, coeAlrHrlouefi sHl,TpeHHrIii
KoHeq cneAyrcuero pa3pe3a.Hapuc.47 9ru pa3pBbr o6o3Ha'{eHbr nyHK
TripHbrMn r'rrrH[rrMr. (iac'rb EKL, noxoxa, Ha rpeyronbHr,tK, I,l lpyrxe
TaKue xe gacrfi 3aflr6alorcq no n]rHIo[pH6IM ,t HxrM TaK, qro6H oHll
o6pa3oBan[ co cronoM ]aron B 45', Jlygule Bcero 3To cAer'rarb raKrrM
o6pa3oM: Ha y3Kyro nonocKy, Koropar He oro twa (KPDL\. ru:Grcrcn
t,{HeiKA MKNO, KpaeM no nyHxrrlpHoii 

^yHua 
KL. KpenKo npfi

xxMaeM 3Tor Kpafi u noAcoBLrBaeM noa qacrb ,aftr KoHqraK cronoBoro
Hoxa, KoropLrM sarr6aeM ee Krepxy u 6oKoM Hoxa flprxl{MaeM K Kpalo
nxHeiiKx, r{To6LI no n Htr]x KL o6paxoBa.nca ocTpbri crx6, TaK xe no-
cImaIoUI c ocraJIbHbIMrI 7-rc qacrrMx. 3areM Bo36MeM KapaHlam
c 3a(py2,1e bLM oc'tp eM, r{ [pxxMeM ocTpxe B ueHTpe Kp]rKKa! [pe,q-
BaprrrerLHo nor'roxrrB noA Hero HecKorrbKo cJ'roeB MgrKoi 6yMarx, Ecnx
cTaHeM BpauIaTE KapaHAauroM Mexly naflbrlaMr,r, To B ueHTpe nony,
.rr,rrr,cr He6orbruoe KoHycoo6pa3Hoe yrny6neHue. Caeayer nocraparr
cfl, ,{To6br ron6(o kapaHAau He npoBepren B 6yMare orBepcrxe. Ec,,rr,r
nocMorperb Ha Kpr)KoK c6oKy, To oH 6yAeUrMerb Bx! 0R. 3areM Bo3b-
MeM o6brKEoBeHH)4o unu&,Ky, r.r !2'r, Toro qro6H npxrynxrr, HeMHoro
ee KoHeu, noTpeM o MerKo 3epHxcTbri:i KaMeHB rfix Boo6qe o npeIMeT
c noAo6Hoil noBepxHocrLro; Heo6xoAxMo, qro6Lr Ha ocrpr,re He no-
ny,{r,rocb 3a3)6puH. KoHqux Ao,rxeH 6Errr, rra,!Kr.{M, 3aKpyrneHHLrM!
Ho BMecre c reM ronxr-ru. Tenepr,, Aepxa 6ynaBKy 6onbuuM tr yKa3a
Ter'IbxbIM Iiul6leM B no?'Ioxexulr I/, noaoxuu ua ee orBepcrr.re KpyxoK
ero yrr)6neHrreM. OrBep4.rHe'rpeyron6HxKlr HanpaB;reH;r BHu3.

) ror He6orbrxori annapaT rar'rqeTcs,{pelBbrgariHo qyBcTBhtenb-
P,ts,tv ade o empdv. Ero Bec He3Ha,{ure,reH, noBepxHocrb conprlKocHo-
BeHuq Mexly 6yMarofi x ocrp[eM ogeHb Ma]ra! rr yrny6neHxe B 6yMare,
KOTOpOe CAenaHO KapartaarxoM, [MeeT BnorHe rna4Kyb noBepxHocTr,,
no3ToMy Koneco oqeHr, r'rerKo Moxer BpaulaTbcr. ,rlerKxii npxroK Bo3-
,qyxa, Koropbrfi Bcrpegaer cBepxy rr]rx cHl,t3y (ocbte KpLrrLr, 3acraBnr-
eT! 3T KOC6Ie nOBepXHOCTt CMetUaTLCg, KaK Kpbtrb' MerlBHl,IllLt, ,l.rx
KOCO nOCTaBIeHHLIe flapyca roIKX, t 3TUM npt,BO,ATIT BCIO BepTytXKy
Bo BpaularenbHoe ABroKeHxe. Ecnx Bo3A)r( crpeMurcq BBepx, To, TorKa,
HrDKHrorc noBepxlrocrb rprua ,9?, on nepeMeulaer ero cnpaBa Hare
Bo; Kp6rft9 c nporr.rBofloroxHoitr cropoHbr 6yAyr raKrM xe o6pa3oM
ABrIraTLcrI cr'reBa HanpaBo. Ecnu Bo3Alx 6yAeT xATu cBepxy, BcTperrag
xpuno 5? crepxy xe, oH 6yAer cMel{arb ero BnpaBo, ABUraq B To xe
BpeM, Kpbrnr,, nporxBononoxHoii cropoHbt Kp)rKKa BereBo.

Pxc.47. npuroroBneHre qyaecHo.o xoneca
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Ec,,r,l KpyxoK noroxl4TL Ha xoHeu 6y,raBKIr, Koropyo cnoKofiHo

aepxarb B pyKe, To ,lerKo 3aMeTrTb, qTo Kp,rKoK BApyr HaqHeT Bpa-

ruartcr, noBopaqlrBatc6 nepeaHefi cropoHofi HaneBo Oro, reponrxo,
npolcxoatlT orroro, 'tro raM, rae MbI HaxoallMcq, ecrb Bocxoaqnl[fi ToK

Bo3.qyxa, Koropr,ri 66uI crrrurKoM c,1a6, qlo6bl Mti MoDrIi ero paHBrre

3aMerr{TL. 'Ibnopb nepeiiaeM c annapaToM B apyrofi KoHeu xoMHaTLI,

rae MLr He oxr4aaeM KaKoro-,l 60 Bo3,qyurHoro ToKa. cHoBa aflnapaT
HaqHer Bparlarbcg r B ToM xe EarlpaMeHlrli. oqeB,rIHo, qro ,l 3aecb

ecTb Bocxoaqulr{ii ToK Bo3lyxa. Ecn[ 6yAeM ficcneaoBaTb Apyfl{e qacTl'l

(oMHaTtr, To no,lyqirM mKoii xe pe3ynmaTa. Ecnrl HaBepxy a xoMHaTe

ecTb oKHo, oTKpbIToo npoTHB oqeHb cl,IjlbHoro BeTpa I,l pacnonoxexHoe

TAK, IITO BO3A}'( qEPE3 HEIO 6YAET TAT NP'IMO BHII3, TO IIOA OKHOM

o6pa lyer cA cfirbHoe Hl,|cxoflruee 1e']eHxe Bo3n]xa. 
^oropoe 

cefigac xe
nplBeaeT Koneco Bo BpauleHrle, B HanpaMeHlrll, npoTI'lBoIloJIoxHoM

npeft,LayueMy.
fcnx He npr{HxMatb Bo BHI{MaHue llrlx oco6eHHbtr l'l ,[o He-

KOTOpOi CTeneHr,r HacaJIBcrBeHHbIx HapyueHxfi o6bl'rHoro cocrorHrl
Bo3,4yxa, TO Bnro6ofi KOMHare, B KOTOpOitr BO3,lIrX, Kal< HaM K:DKerCg, Ha-

xoaurcg Be3Ie B cnoKoilHoM cocTogHxr, B rlo6oM ee MecTe MbI HafiaeM

BOCXOnrLUxii TOK;3TO nOXO)(e HaTO, KaK 6yArO BO3A),( npoHl{KaeTqepe3

noJ.r, noaHlrMaeTc, ro Bceii KoMHaTe 11 BLIXOAI'IT 'Iepe3 nOTOIOK. E
E[s!!me Kiro,r r orrarxe ?1rx nBrleHtri rerxo Hafiru. eclh
vbl He 6yneM trepxarb 6ynaBKy pyKoi. a yxpenvM ee KaK-Hx6yrb l4Haqe.

Ann 3Toro 6epl.r Fr<)To nonocKy KaprroHa I{.IIII aepeBrHHylo nruoqKy
ll yKpennrror 6ynaBKy 6rxxe K oaHoMy KoHuy, npor(HyB ee iracKBo3B

ao caMofi roJroBKx. flonocKy KaproHa MbI l'KpenI{M fttK, qro6br oHa

HECKOJIbKO BLICT}'II:uIA HA-[ KPAEM CTONA, _ STOTO JIEIKO AOCTUTH}"Tb,

ecJrx Ha ap)'rofi KoHeu Irojroxltrb xH ry floroM noMecrl'lM KpyxoK
Ha ocrpr{e x oroireM B cropoHy. Telepl Koneco He o6Hap}rKur HrrKa_

KOTO IBI,')(EH'fi. HO ECJII,I M6I CTAH€M AEPX TL IIOA XXM PYKY, TO OHO

HaqHer BparlarLcfi. TaKTIM o6pa3oM, ABl,Dqrlqarr cxra 6eperc, B non-
craBneHHoii pyKe!

eTo npoucxoaxr o'r'roro, qro p)'Ka rellnee oKpyxaouero Bo3a)xa

TeMneparypa KpoB! Tena paBHa noqru 37 "C, a reMneparypa B6,qyxa
B XOMHare xMeer rprMepBo 20 "c. Ho pyKl'l HecKojrbKo xoJloaHee! qeM

KPOBL B TCJIE, TAK KAK OHI'I NOCTO,IHHO OTAAOT qACTb CBOETO TEIUIA

BO3AlXy, 'IbnnOTa pacruxprer rena, IIo3ToMy renrora pyK, conpxKa-
caqcb c oKpyxaDulxM Bo3ayxoM, 3acTaBJIreT ero paculprTs€fl. oroT
pacuxplrBuxficc Bo3alx MeHee n?iIoTeI{ I,I MeHee TrIxeJI. oTUM CaM6IM

HapymaeTcrl paBHoBeCAe ,I oII BbIT€CHleTc, KBepxy HeHarpeTLIM BO3-

ayxoM, no,tlo6Ho ToMy Kax roprqxfi nerKr,Iii Bo3alx Haa orHeM neqKx
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BHTeCHTeTC' B Tp)6y 6onee XO"'rOIHr,rM, 6onee ruOTHr,iM tt TgXerBIM
BO3IIyXOV XOVHaTbt. TaKrrV O6parOV ,t VH npo,llBo4tlV BOCXOllflUltli
Tox Bo3Ayxa, KoropLrft Herrpepr,rBHo llcxoAxr m Hauero nriua x pyK, OH
TaK cna6, qro coBepu€HHo fle 3aMet{a€Tcs HaMx. Ho ec,!I{ 6onee 3Ha-
qxreJlbHa, qacrb corpeBueicff Kox, conpaKacaerc, c xo,r1olHLrM Bo3-
ayxoM, To nonyrarcqr{i:ic, npll gToM ToK,lerKo 3aMeTr.rTb. Ec,ru nr,rcbrli
rocnoAxH, Kmoprli:i xxBeT Ha 3HaqltrelrLHoM paccTorHfiI,I oT CTaHIIIT
xer'r*Hoii Aoporx, B xonoAHoe 3xMHee yrpo! pa3ropqqeHHHi, noc,le
3ano3aaBuero 3aBTpaKa, cfienrrr Ha craHqr@ u BrauT, qTo no8a,
loqHBrii npoTrrB o6BrKHoBeHru, )a{(e oTolrer, x eMy npuaeTc, xqaTb
cre4,,Ioulero, To oH HeperKo Bo BpeM, o)KrtDaHIr, 6yne t 3bt'l vpaTt, cBoi
NOT. B NPOMEX}'TOK ME)I<AY NOAH'TIjEM IUJI'IlbI TI BbIHTMAHUEM HOCOBO-

ro nJIaTKa MoxHo Ha6rpaaTr, cTon6 napoB! KoTopble rroaHhMarorcr HaI
ero rorroBofi rl 6naroaap, xonolHoMy Bo3ayxy cryqaroTcrr, 3Tx [ap6r
,xa3HBaloT Ha Hanpaar1eHrre Bocxonruiefo roKa. KoTopHfi o6ycroB,leH
TeM, qTO TeIUIOm rOr'IOBbI, HarpeBa,I BO3A),(, 3TI,IM AeJIaeT ero rer"Ie, I

Bocxoacuue roxx Bo3a)ra, BLT3BaHHHe KaKxM-Hri6yah MecrHbrM
IrcToqHItKoM Terua, o6pa3yloT BMecTe c HucxoartquMrl ToKaM[, Ko-
Topbie o6pas,'roTcr, 6naroaap, MecTHtrM oxraxtreHrlrM, Te KpyroBbre
TeqeHru. Ko1ophre rrparcT laKyro 6onhuylo po,lb B xrlfHx Hauei Jev-
nr. XopouxM npuMepoM Bo3AyrxHBrx reqeHuft Moryr cr)rKrrrr, TeqeHur,
flon)qarcuxec'I y KoMHaTHbIx oKoH. B cBs3]-r c aT[M 3acr)rorBaeT He-
KOTOpOTO XHTepeCa qaCTO paCCXa3bIBaeMaUI ICTOput, XnIl BepHee U).rKa
Ha,q oAHllM noxwlbrM qeroBekoM.

B ao BI)eMs, (orAa 5onE@e 6EE peEBo-
omrs pocuolr{s" BnepBEe oEEBali B Aoue

c E,en B6nn3n oKEa. y xoroporo 6r-
no coBep[eHgo rleloe crerro 6es ear,rqoro Ey3lrDEl.a, gepes
Eexoropoe BpeE rocEoaE Eotro,lE pyR4 Ea cEoD roroBy,
nrdreHr.lm Bonoc, ,! saEBrm (xopourc,r 3pell, eM olr I.e orDr-
qa"cE) - sro oE EpocryArcE 13-
r.oro orRprrrr,B. oxEo,.!, Ew o6Dsc,,Jnar, r.ro or.rro sar.pnro,

orr Boo6pa3un ce6e, qro orEo 6Eno oERpdro,
, qro oII EpocryFrzcs, 6naroral)r cxEo3r.o!{!r Berpy, ro
eMy aercEBrrretrbiro Epr@rEocE E reqeee 14 aEei EepeEecrr
BCE EEED'!.EEEOCT' EI)OCTYAE.

OTor paccKa3 flplBoaurc, KaK yarrBnrenbHLri:i npnMep crlnLr Bo-
o6paxeHrr, Il KaK npxMep rocflorcrBa a]xa Haa renoM.

tlenoBeK 3a6onen 6naroaaps rorr,Ko cBoeMy Boo6paxeHuro! OaHa-
Ko Her Heo6xoAr,rMocrr,r Aejrarb r{Merlllo raKoii B6rBoAl Xorq oKHo ri 6bno
3aKpLrro, Ho Bce xe or Hero Mor ucxoArrB xoJroAH[rfi ToK Bo3Ayxa. OTo
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a oco6eHHocrx c[paae/Ur.!Bo, ecnx xoMHam 66rra xapxo HaTorureHa.
a HapyxHbrii Bo3Ayx 6r,rjr xoIo,[eH I, noToMy ox,laxllan cTeKro, a cTeK-
r'ro - ToT BHyrpeHHxfi Bo3ayx, xoTopLlil c H M conpxxacancr.
li?lm!'!!!tK, Ox,laxAeHrie Bg3AID(a Bbr3braaer ero cxarye; oH no-
9TOMy CTaHOBI,ITC' nIOTHee 

'i 
Trxenee, OnyC(aefc, BH 3 ,{ TeqeT K ce-

pelrHe KoMHaT6lr B TO BpeMq KaK HOBHe MaCCht BO3A)D(a npr.rTe(apT
cBepxy K oKHy, qTo6br B cBoro oqepeAb TaM oxIaauTbcfl. TaKxM o6pa-
3OM A@HnKaeT KpyrOBOe TeqeHHe, y KoToporo o4Hy qacT6 cocTaMreT
xorollH6rfi ToK oT oKHa; BoT 3TOT-TO TOK r, MOr npOCTyArrrL IIO)(UnOTO
rocnolrrHa, xm, 6H oxHo u 6Hno 3axp6rTo. B 6onbureM Macum6e
TaKUe TeqeHH{ AO3Hl,tKaDT B 3arrax ,,,I9 aoopat{u],, y KoTopHx uMeroT-
cr oKHa T016(0 no oaHoi cTeHe, Korna HapyxHttfi Bo3ayx xonoaeH,
TO OH OrcraAUT CTeMa, a 3TX OXrlaIrT BHlTpeHHlrfi BO3I),(, CnyCKa-
,cr, BHr{3, flocreAHrifi aBrrmeTc, nonepe( HrxHefi qacTx 3ajr6r, fle
ero HarpeeT TenrroTa oT nphc).rcTBx, ,rF.aeh ]lr'.tu xe xcKyccTBeHHoe
oTonr'reHrre, Ha cTeHe, npoTlrBononoxHofi oxHaM, Bo3alx cHoBa nol-
HUMaeTC' U nO Bepxy OIqTL Ha[paMreTC' K 9Tl,tM Xe OKHaM. oXIaXle-
Hre flpottcxoatl eue cuJISHee, ecJlI qacTh noToIKa caeraHa I,l3 cTe&ta
lrnx ]lp)Toro ToH,(oro MaTepxara. oo(DeKr MoxeT 6brT6 mx BeruK, qTo
Ha xop,x n aM, cBegeii MoxeT npxHrTb aMecTo BepTnxarrr,Hofo Ha-
npaBneHu, fop[loHTaIbHoe, 6rano]lapfl BollyrlHofi Tsrer ecnll noKe
B6nu3n Hcr mKp6rTbtx o!(oHr aBepefi u r. n. I

Ecnr,r Mr,r npuMeM Bo BHrrMaHre, KaKxe yAusxrerBHLre Bo3llrlll-
Hhre TeqeHru npoficxolqT o1 TaKrrx H*HaqhTeltHbrx npfiqrrH, r{ eclx
MH CpaBHUM C HUMI, rpoMaqHyro CUny COrHeqHOfi TennmBr noa Tpo-
nr{KaMr, orpaHHq BabuuMx [pocTpaHcTao I Ml,tJr/'r,loHhr KBaqpaTHbtx
KXTOMeTpOB, paBHO KaK X O6,'raCTr.t CTparXsOrO XOIOIa OKOnO no.'rlo-
coB, To y Hac pKe He 6yaeT ocHoBaHr,r, yat BrrsTrcn crure 6ypb, Kmop6te
gaJlriloTc, TeMh xe Bo3,qytuHLJMtI TeqeHtflMfi, Ho B 3Ha'IITTeJILHO 6O.rIb-
rxxx pa3Mepax. BeTpbt, flptrsolrulxe B aBt4xeHue Kopa6ru r,r BerpflHlne
MeIbHr4Ubr, Mt{ MOXeM B TaKOM CJI}^Iae CpaBHmb C TeMX BOCXO!,II]IXM|
TOKaMU, KOTOpbret nOAHXMa9CL OT HarXefi pyXI, npl,tBo]lrt,r.t BO Bpaue-
HXe ManeHL(Oe (qylecHoe Kojrecor.

2. OTrarKrrBaHre t.t nprrcxexxe,
Bbl3BaHHbre olHor r Toi xe npxqrHofi

EcnI npoae,larb B napoBoi Tp]fxe. coeAxHeHHofi c napoBbrM Km-
noM, y3xoe oraepcrre, To nap 6yncr BHxoImb x3 Heno B BrIe ToH-
Koro nyqa, CxarHfi flap Bcrynafl Bo BHyrpeHH[i xoxeu mBepcr{,

2. OrranxraaHre ll npxExeHxe no oAHoi l,l roi xe npr,rrHe 115

c r,3BecrEofi cKopocTrno (oxoro 400 M B cekyHAy). ABxraecb Brorh
y3KOrO (aHaJla, oB pacru[preTcrr mK KaK eto BHavaJIe BbICOKOe ,UaBIe-
Hye rrocrerreHHo yMeHbuaercc Io arMoc(bepHoro. CreAcrBr,reM gToro
pacrrlr,rpeHu, ,BJrreTc, To, qTo nap, ocTaBxB oTBepCTXe, npxo6peTa_
er cKopocrL, Moxer 6r,nL, oKono 1000 M B ceKyH.uy. ABfimroqxitrc,
c raKoo cxopocTbto nap Moxer coBep[raTl3Ha.rurer6H],ro pa6ory KaK,
HanpuMep, npH ABuxeHrII,l napoBbrx ryp6tH.

Haur pxcyHox (pxc.48) noxasuoaer apyrofi cnoco6, KaKrM Moxer
6brrL o6HapyxeHa em pa6oqai crina.

Q Koxeq naporoi rpy6xr-r .4 :axpur ueraaarlecKofi KpbrrnKofi. (o-
Topa, cHa6xeHa B B ManeHbKuM orBepcrxeM. KorAa ny, napa BcTF,e-
qaer npen{TcrBr,re, oH c crfioitr roHr,rr ero nepeA co6ofi_ JIyq napa
noaTanKxBael HanpxMep, nerK)aro nIacT,lHKy! noaBeueHHyro Ha{ ny-
qoM B C, T. e. cpaBHxrenbHo naJrexo oT B, u MerlaeT efi ynacr6. Bo-
o6pa3xM Te[epL, qro npk6op rr3MeHeH cnetyloultrM o6pa3oM. KoHeu
napoBofi Tpy6xx pacuuprerc, B [nocKyro nnacTnHky E4 npocBepneH-
HyIO flocepelnHe. flpeInoroxrrM TaKxe, ,{TO nOIBxxHa, nnacTxH(a D
norBerrrrrBacrc, Ha oqeHh He3Haqure.rbHoM paccToflHxx or .OF. KorAa
noTroM BHnycxaloT rl^I napa, To oxa3brBaeTcr, rITo BepxHcg IuacTuHKar
BMeCTO TOIO ,rTO6U O.rTarKXBaTr,Cr, TenepD !o t 3B€cTHofi srcnet,l npx-
TrrxBaeTc, Hr{xHefi . Heo6xoAiMa 3Ha,rriTelbHas cn,ra, 9T06}, ylarr.tTb
BepxHroo ruracrrH(y or HrD(Heil. KaKuM o6pa3oM Bo3MoxHo, qro6Er
o4l,lH x ToT xe n) { napa nporr3aorm ABa coBepu,leHHo npoTxBononox-
xurx 4eicrerr? l!

rlTo6Lr o6lrcHxrL sro! HpKHo npexAe Bcero npuHrr[ Bo BHuMa-
HIte, qTo B nepsoM cnl {ae IaBJreHue napa npfl npoxoxa€H u ero qepe3
y3lori KaHa, nocTeneHHo ]rMeHbruaeTc,r noka oHo cefiqac xe no Bbl-
xoae napa x3 Tpy6kn He cTaHoBr,tTcs paDHdM AaMeBxro Bo3lJrro. Bce

Prc.48, npxrexeHxe, orran(rEaHue, BH3saHHb€ crpyei naDa
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aeficrBue pacuxpxB[reroc, TaxuM o6pa3oM napa npoxcxo4lr 3a cqer
bonl,nloii cKopocrx ero qacrliqeK. Bo BTopoM xe cJlyqae BepxHsrl nna-
CT'IHKA JIEX',IT TAK 6I'{3KO K III,IXHEfi, qTO MbI MOXEM AOIIYCTTIIb, qTO

B Bbtxo,ItHoM I<aHa,IIe u HelocpeacrBeHxo Ha,( HllM npoaonxaer enle roc-
noIcTBoaaTB To xe BblcoKoe AaMeHt e, (oropoe H:lxoaxTc, B napoBoM
KOT"'re, oAHa(O B6nrr3lr BETBOAHOTO KaHana nap ceiqac xe pacuxpreTca
u aaB/.reHrre ero cTaHoBrrTcrr oAr{Ha(oBhIM c aaBjreHueM aTMocabepHoro

BO3AlXa. B TO BpeMq l(aK B nepBOM CJIy{ae nap t4MeeT BoSMoxHocTL
pacutrJpA"tbcs no ace Hanpaa,teduttt tl MoxeT oSToMy coxpaHxr6 nep
BOHaLrarbHoe HanpaBJreHrre EBuxe]H]/a BC rnaBHofi Maccbi flapa, -
so BTopoM cnriae oH ao Tex nop, noKa rlracTxHKa D He yaaneHa, Ha-
XOA,,T CC6E BHXO,II J'IIIU]B IIO HANPAMEHI,I'M, TAPA.,IT'IE?'IT,X6IM IUI CTT,IHKC

.EF. [paBAa, x B sroM cryqae nap npu Bblxo,&e Lr3 orBepcrlt, coo6qa-
er ror'{oK ruracrrrHe. Ho aenocpedcmaenno o}r yaapser nxulb 06 oqeHB

He6orbnlylo qacrL [nacrltHKlt, I,t BBIIAy (rrHeplrtttr IUIacruHKIr He Mo-
xeT noIHqTr, ee Ha 3HaquTenSH)'ro Bblcory. oTo MrIrHrIe l{Hepurlrr r'IerKo
npocneaurb, ecru MLr craHeM yaaprrb Mor'ror(oM oqeHL 6Elcrpo l.l cr"'Ib-
Ho 06 or rpbrryro x ,erxo noBopaqxBaouryoc, ,4BepL - so t r6exaHlae
Henp[gTHocreii He cneayer ,u/,rq ?rom nojrb3oBal5cfl KoMHarHoi:l rBe-
pLrot B TaKoM cn)trae rer,re pa t6,{T6 nBepb Blpe6e}l la. ']ev 'ucraBrrb ee

yazlril,tTbc, Ha cKoJIbKo-Hr{6yal 3HaqmenbHoe paccrorlHue oT ee nepBo-
Haqar,IbHoro no?,roxeHrIr.

Bc"reacrsre gToro u nap B nepBylo MuHyry Ilocre cBoero BLIxo-

aa He oroaBI,IHeT Ha 3Eaqr.ITerbHoe paccToflHre BepxHIoIo nnacTxHKy.
Ho n B cneayorqxii MoMeHT oH pacrxxprerc, B cropoHll x noqrl't
coBepuieHHo 3aror'rHreT Bech y3KHil flpoMexlToK Mex4y o6euMu nna
crriHKaMu. Tenep! cneryer 3aMerrrrL, qro Koraa nap nepexo,[llr or cpea_
Hei:i ToqKr.r flracrHHKl4 K ee KparIM, o65eM, Koropbri oH B cocrorlHrll'I
3aHrrh! pacrer qpe3BbrqaitrHo 6Lrcrpo.

MB! MoxeM HaDrrraHo rrpeacraBrrr6 ce6e 9ro, ecnl,l nocrpoliM
Ha olHofi u3 Kp),rnbrx rrr'racruHox BoKp)T ee rIeH'Ipa 6o"'Ibuoe qrtcno

KoHqeHTprqecKr.rx oKppKHocrefi ,I 3aTeM npoBeaeM aBa paluyca, Ko-
Topsle o6pa3yrcT Mexay co6ofi yron He6onburoi Benx'{!'rHBI. Orpaltl-l-
qeHHr,rfi paaxycaMx ceKrop pacrxuprleTc, no HanpaBnen rc oT qeHTpa

Hap)rKy! KaK MLI 3To BxAr{M y ceKTopoB KoIIqeH'IpxqeCKuX KpyroB pa3-

nxqflofi Be",ru.r}lHEr. MMoe KonxqecrBo [apa, pacnoroxeHHoe y caMoro
ueHTpa ruracrxHoK MexIy o6el,lMx paaxycaMx, Bcrpeqaer, floaBxrarcb
Hapyxy, Bce yBe?lxqrrBarou[ic, o6beM, ri BcreacrBrle 3mro nocrorH-
Ho pacuxprercrl, 3aIrI,IM:uI Bce 6oaHue uecra, Pa3yMeercr, 6orlbuar
c(opocT6 ero Menl,{arilllrx qacTlqe( npu 9ToM He II3MeHreTcr, TaK qTo

u pacUlxpHBurfific, nap Bce eue B cocrosHnl,t He Aonyc(an BG,qr(

2. Ora^(rsaHre r nprrexeHie no oAHoi }1 rori xe np quHe ta7

B [pocTpaHcTBo Mex4y ruracTr,rHKaMr,r, Ho no Mepe pacruxpeHur napa
yMeHbua€Tc, ero aaB,reHrie Ha ruracTxH(y. B To BpeMc KaK BepxHrlrl

ruHcTIrHKa Itc[bITbIBaeT nocpeal,IHe aaBJreH]re, 3HaqIilen6Ho npeBblua-
rcrree aaBjreHiie arMoc(Depbr, aaBrreHrre flapa no Mepe ero BbrreKaHflrl
xapyxy BcKope )a(eHbrrraeTc, Ao cTeneHr arMoc(bepHoro aaBIeHruI.
BcneacrBxe paBHoMepnoro yMeHblueHm aaB,IeHrlq no BceM cropo-
Hav ro Mefio, rue Hacr),naer lro paBeHcrBo naMeHHi. npetrcraBflTc,
oaHori x3 KoHr.teH1prrqecKr,rx oxppKHocreri. CHapyxu or SToro Kpyra
aaB,teHr.re Bce 6onee yMeHbuiaerc, cpaBHr4Ten6Ho c arMocoepH6rM raB-
r,reHrieM, noKa, HaKoHeq, Ha Kpao, fae nap cMeuuBaeTc, c ao3a]roM,
oHo onrrb [oqr{ BH$anHo He Bo3pacraer ao BenuqrrHbr arMoc(bepEoro
aaMeHIl,. Ecrti ra qacrL noaBlrxHoi rLlacrrHKx, Ha Koropyo npxxo-
,ultrc, <aaBjreHlre Hlrxe arMocoepEoror, 3Ea,{xree'IbHo npeBocxorl,IT ry,
KOTOparr ucnbrrr,rBaer (.(aBrreHte B6tue arMoc(bepHoror, To rDracrlExa
NOA ACfiCTBXEM AAMEH'I' BHEUIHEfo BO3IYXA AOI)I(HA ABUTATBC' IIO HA-

npaB,1eHulo K HefloaB xHofi flrracr H(e. TaxuM o6pa3oM, nonyraerc,
napa-qoKcan6H6ri peynBTar, Korophrll sarcrroqaercrr B ToM, qro ecr'rr{

r.IIacTItHKrI CHaqaJIa HaXOATTCTI Ha SaMeTHOM paCCTOTHLUi Ap)'r OT Apy-
m, To Heo6xoauMo cwrbHoe AaBreErre, qro6br rlpx6",ru3rrrr, xx rpyr
K Apyry, ecnv xe oHx rexar o,&ra Ha,qpyrofi c caMom Haq:rjra, To rrpn-
xo.qr.rrc, ynoTpe6xTr, 3HavlTerbHylo cltry, qTo66r oropBarL ,rx ap)T or
apyra. cnelyeT 3aMgflrTL, ar{ Tex qr.rTare,1efi, KoropEre He [Meror Bo3-
MOXHOCTI, nonyrrir6 BHtueOnrCaHHytO CTpyIo [apa, qro 9TO 

'MeHUeMoxer 6brr6 o6napp@Ho m(xe flpn noMour!,i cmpyu aos}yxa. As tou-
Koro AepeBa ujru ro.flcaoft flaru<x npuroroBncnr 2 Kp]Tnrre nnacruHxu,
Kmop6re ,rMeror 15 caETrrMerpoB B nolepeqHrrKe. B oaHofi rr3 HIlx
nocepeariHe [pop$6rBaK,T Kp]Tnoe orBepcrHe or 4 ao 5 Mrur,,rxMer-
poB B fioflepeqHr,rKe. qTo6Er yao6Ho 6buro aporrycxa'r'b qepe3 orBep-
cTxe cTpyro Bo3ayxa, )xperulgroT rrocepeaxHe nnacTrrHKr.r c oTBepcu4eM
ncpnerr4xKyrrrpHo K Hefi oexncHHyro rp)6Ky npfi6nx3fiTenEHo B 5
MrrJurxMerpoB rllllpr.rHbr. 3To yaaerc, o.reHE r,rerKo, ecn npo6]paBr.rrb
B 06l,lKHoseHHofi urx pe3[Hosofi npo6Ke msepcrue raKoi BeIr,{rHbl.
11106r,r creKnrHHas rpy6Ka KaK pa3 B Hero BxoArrra, r{ 3areM yKpenxrb
3ry npo6Ky Ha nnacrxHKe KneeM, clpryrroM u T. n. 3aTeM nnacrr.rHKy
c?aBr1 Ha floAxolrllefi fio.lcTaBrc TaKtM o6pa3oM, qro6Br noBepx-
IJocrh ee 3ajjgn aepmu&tuhHoe nonoxelly.e, a crelglrHHa, rpy6Ka nerna
rop[3oHTajr6rro, 3ro yaaerca ,ryrure rcero, ecnu 3axarL Tpy6Ky B npu-
cfloco6reHEble ,Drrq 3Tofi qenx rHcKH lr",IH [pxKpenHTb ee npoBonoKofi
K BeprrrKanbHoMy crepxxlo. ApyryIo rLracrxHKy 6e3 orBepcrr.r, rroa-
BeurBalor Ha aBlx Hlflrx, koTopde nprlKpen,rrtoTc, Ha paccrorHr,U.r

3-4 caHrriMerpoB ,up}f or rpf'a K kpalo nnacr{HKtr (HanprrMep, flpl-l
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noMourH cypryr{a), Brcrtlla, x HenoABr,rxHo ycTaHoMeHHa, nJracrxrr-
Ktr ,tlo,'lxHLr 6brTr, npu6nr3xTenbHo napiunenr,Hbr Apyr Apyry CHa.ra-qa
aeualoT cao6oAHyto [,racTIHKy Ha paccTorHror ll/2-2 caHTx erpoB
oT HenollBt xHoil nIacTl,H(Lt. cBo6oaHaq flracTIHKa oTTaJtxIBaeTcr.
ecrr cl.rrbHo BAyBaTb Bo3ayx qepe3 creK[gHHyro apy6Ky. Ecnx xe c6nx-
3rTb o6e nr'racTuHxu TaK, qTo66r oHu Haxo,qrurrlcb Ha paccTorHt{r,t oaHo-
ro caHTrMeTpa llpyr oT apyra, u,1{ eqe 6nuxe Toro, To xopollo sxaHo,
KaK CEO6OAHa' nJIaCTI{HKA nprlTrr!{BaeTC' X HenOABl,tXHOii.

3. KaK cra6Hi no6exAaeT crlbHoro
naposofi xHxeKrop tr , cHa6xeHrq Korra cBexefi Bolofi B cBoe

Bper\{, rMrnc, oasxM ,3 caMbtx yar.tB}tTenLHLJx x3o6peTeHrii r{Hxe-
HepHoro cKyccTBa. llcKnrcqag xHxeHepoB Maro KTo 3HaeT, &nq qgro
HyxeH napoBoii 

'iHxeKTop 
,t KaK oH pa6oTaeT; a 3HaKoMcTBo c HhM

oqcHb noyqrlTerbHo.
npexqe Bcero npeacraBgM cne,qyrorlee: x3 napoBoro Kmna npo-

Beaelra napoB,ur Tpy6a, Ko1opa, cHa6xaeT MalxuHy flapoM. OT naposofi
rpy6hr orxorxr rpy6Ka ,4 (puc. 49), xoropa-r aocraBnefi nap ,rHxeKro-
py, onncaHHoMy HecxoJrbxo Huxe. B uHxeKrope C crpyr napa, crue-
urBarc6 co crpyei Boabr, Koropar Bbrxoalrr x3 Tpy6KH B, roHr,rr ee
qepe3 TpeTbIo rp)6Ky D onqr6 B Koren, Kopot{e,

,6 nap, (oropbrir BbrxoArlr ,1s tloTra, rAe oH nonyqaer AaBreNre, oHa3uBaercg
He ronbko cnoco6HhrM npeoAoneBarb AaEreHke napa, (oropbti eqe Haxo-

Arrcr B xorne, Ho i nprNocfT c co6oi B Kore, csexyE BoAy.

rlTo6u o6aqcHxrb 3rm napaqoKc, paccMorpxM ycmpoicfiso uH-
)reKmopo. Ha puc.49 nponyqeHbr HeKoropHe reranu, .11066r nyque

Br,raejrrTh fraBHoe; HeKoTopbte xe Ap,arue ,21,
9Tofi xe uerH 3HaqrrerlbHo npeyBenxqeHL,,

nap x3 Kor,ra c 6orburoii cKopocrbro no-
crynaer eepe3 rpy6Ky ,4 o r.lrxexrop. flo rpy-
6e B xAer xono,qHarr soAa, KoTopar MuBaercrr
B (onbueo6pa3H,'ro KaMepy C, rAe nonl raeT-
cs Ko,Ibueo6pa3Hafl KonoHHa xonoAHofi 80!61,
oKpyxa@uarr crpyrc napa. npx conpxKocHo-
BeHrr c Hefi nap BHe3anHo cryuaerc, B Botry
x o6pa3yer roHKyro crpyo 66t cTpo .uBxxyluefica
Bo,trbr. OTa crpy, nocrynaer DMecre c xorolHofi
Bo,qoil, Koropa, c Heii cMeuruBaerca, B npo-
cTpaHcTBo D, KoTopoe HaxoAr,rTc, B coelr{He-

3. KaH cna6ui no6ol(Iaer crrbHoro

Hxu c (o roM. no Mepe IBrxeHx, crpyfi BnepeA ee cKopocrb nocre-
IIeliHO yMeHbUaeTCq, a AaBleHre yBenrqrBaeTcrr, Ao T€x nop floxa ofia
Ha(oHeu He oKaKeTcrr B cocTorHtru flpeoIojreTb IaBreHrre napa B KoTre.

'Ibflepb Bo3Hr,rKaer Bonpoc: orKyAa rrpoxcxotuT Ta 3Haqurerb-
Hag 3tepMs, KoToparr Heo6xo0,iMa, qTo6H npeoloneTb aaBneHHe napa

liTiliinnitryii, npe,qcraBxM ce6e, .rro crpy, napa c 6onburoi cKo-
pocTbro snycKaeTc.s B He(oTopoe npocTpaHcTBo, B KoTopoM AaMeHre
cograMreT noiroBr,rHy nepBoHaqarbHoro IaBrreH xr. B Ta(oM c4 rae nap
pactul,pxrcc! r, cxopocrb ero qacruu eue 6onee yDenHqt{Tcc; coor-
BeTCTBeHHO yBerrqr4Tctl U rlx 1fiepeut aSUXeAAr. npu O6T,TKHOBeHHOM
aTMOC(DepHOM laB,IeHr,lX nap 3AHXMaeT O6reM, KmOpUfi B l7o0 pa3
6onbure o66eMa BoABr, x3 Koropofi oH nonl rxncc. nogToMy, KorAa nap
cryqaercr! oH saHr,rMaeT 1700-p,{acTb Toro o6}eMa, xoTopBifi oH 3aHx-
Man B (DopMe napa. 3To 3Haq T, qTo npri BHe3a[HoM cryn]eHhx AxaMeTp
cTpyx napa yMeHLuaeTc, 6o,'ree qeM B 40 pa3. TenepL Bc, 3HeprHg aBx-
xeHlu cOcpeAOTO'IUBaeIc, B ToHKOfi CTpye BoALr. B O6AeMe, Kmopbrfi
3aHXMafi CTpyfl aOADr, Tenepr 6yaer :axnrovarr,cl npt6rrr3rrTejr6Ho
B 1700 pa3 6onHxe gHeprrrx, geM np€XAe.

XoT, s AeicrBtrenb8ocrx coorBersrB)nouee {ucno 6yAer He-
c(orbKo MeHLue! qeM cneayeT no Teoprix, Bce xe npupocT 3Hepruh
6yAer Aocraro,rHo Ber'rr,ix, 111066r AarL Bo3MoxHocr6 cTpye BoAr,r npe-
onoreTb IaBJIeHIe napa B KoTrle l, cHoBa BOiTI B HerO, yBIeKa' BMe-
cTe c co6ofi x ry Bo!y, c [oMoulEro KoTopofi oHa crycTr01ac6. TaKuM
o6pa3oM, B AeftcTBxTenLHocTx He cTpyrr napa! KaK 3To MH flpenno,la-
fann paHsu€! npeoloneBaeT AaBJreHue napoB B KoTne, a ropa3lo 6onee
6omra, oHeprxei crpy, BollDr. KoHueHTI,aq[c 3Heprrt [pt{ cryue-
Hr{r napoB a Boay HacronDKo BeJlrKa, 9To na)(e nap, oTpa6oTaBuni
B MauIuHe ,I nor) Ir,rBrul,lfi BHoBE aTMoc(bepHoe AaB,IeH',|e, oKa3HBaeTct
npuroaHLrM aJl, uHxeKropa, ThKraM o6pa30M, y noBepxHocTHofo 3p,l-
Ten, aeficTBr.{Te,lbHo MoxeT ,Bl,tTbc, TaKoe npelcTaBIeHxe! qTo 3aecb
cna6efi uxfi flo6e)xlaer c],t'rbHoro. I
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fnaBa 9

O eeqno t aBn)r<eHnn
(perpetuum mobile)

1. nocroqHHo ABlrxyqagc, MeJrbH]{qa

B pa3aene, B KoropoM mBopxrc, o MHxMoM npel,iMyurecrBe no-
MaHoro Berocl,lnerHoro lxaryHa, npxBereH npxMep crpeMreHrli IJo6-
peTaTenei:i )tsenrr.rrrTb ,{eiroBegecKyto cn,'Iy, He nprr6era, K floMonlu no-
cropoHHero ucrolrHHKa. Apyrofi xsnlo6neHlI6lfi on6IT cocronr B ToM,

'rro6br no"ry'r.{T6 pa6ory 6a sciKoi iampamu cultu, T. e, nocrpoxrL
Be,{Ho 6e3 nocropoHHefi noMonru aBnxyrqyrccfl MaurIHy - TaK Ha3bI-

BaeMoe "perpetuum mobile".
CTporo roBops, o6a clpoMn€Hllr npeacraB]rrrcT rlo cynrecrBy oaHo

u ro xe, TaK KaK xer'IaTL caenaTb x3 oaHoro (byHTa cBuIrIIa aBa TaK xe
6e3paccyAHo, KaK crpeMurEcq [onyrr.rrb oaxH (DyHT x3 Hlrqero.

MHorxe x3o6perareru npeAnorarMu Bo3MoxHHM [ocrpol,rrb ra-
Koe "perpetuum mobile" HanoAo6xe Kor''reca! Koropoe Ao,'IxHo 6Buo
Be'lHo aBtlmthcr, noroMy i]To cl4ra rrlxecrx 66L1a npxnoxeHa c onHoi
cropoHbr Lor.leca K 6onee n,r HHovy n eqy, ,reM c lplrofi,

E Ha puc.50 noKa3aH raKorio poaa npx6op. Koneco cHaoxeHo n3
aecrHblM qLIcr'IoM aByq,'ieHHLlx c[]tu. BHoIIIIIff Bpaqaroqarc, qacr6

(-EG) uoxer apauarrcrr r'rr{r!6 B oAHy cropoEy or BEyrpeHHefi qacrx
fiE. KaK 3ro aulto a RK u FK Ha xoHue Kaxroii cnrubr Haxo4tir-
cq rpy3. C Toii cropoHH, rae cnrIIrBI rIoaBIMaIorc, (Ha plc.50 cneBa),
BHEITH}IC 'IACTII B'IC'T BHI,I3; KA( TO.II6KO IIJIEqU HAqUXAIOT CNYCKATbC'

Ha apyrofi cropoHe BHx3 r,r nepexolur HeMHoro qepB flonoxeHlre .K4
ro KoHur,r nne'{ nepe6pacbrBarorc, Ha apyryb cropoxy (-BG u ,R.E). Ta-
KUM o6pa3oM, c npaBoft cropoHbr rpy3br npxr'roxeHht K 6oree,q,![HHLIM
nrevau purara (uanpuuep, -EG), veu uena (xanpruep, 4,4). DF6I
cnpaaa uuercr 66aru.ryto BpaurarerBHyro c[ny, ,{eM cneBa, x 6raro4apr
3TOMy KO]'IeCO BpaUlaeTC' nO HanpaBneHr{}O CTpenOK,

KoHeqHo, qacr6 Ii36tITKa cuJIbI'rparl4Tc, Ha IlpeoaoneHl{e rpeHxr,
ocrarbHarr xe qacrL Mox€T 6r,rrb orBeAeHa c noMonrLo 6noKa O fi npx-

BoaHoro peMH, Il yflorpe6neEa Ha rlore3xylo pa6ory Bce 9To 38) tltr
secrua npaaaoroao6xo. fl

Bce xe 3aecb, xecoMEeHHo, Kpoerc, rp,6a, oux6Ka B nplrMeHe-
Hr,r 3al<olla pHqara. 9ro MoxHo o6Hapl,)io.ITB aaxe npll noMonrrl
coBep eHHo o6uero pacclxqe-
Hras. fl peanonaraeM6rit r866noK
cI4Jr MarxlrHbl o6ycnoB,rxBaercq,
KaK ,"rBep)qapr, gHeprleitr na-
aarou€ro rpy3a. Ho npexae qeM

rpy3 MoxeT IIepeMec!]r,ITBc9 oT ca-
Mofi BbrcoKoi ToqK[ cBoero rly-
Tu ao caMoii Hr.r3Kofi, oH ao,,rxeH
c aplroft cropoEbr cBoero nynl
npoiTfi paccrorExe m Hx3urei
Toqxu ao HarrBbrcu€fi. npx noa-
HrTnu rpy3a pacxoayerc, cTon6-
KO Xe 3Heprxr,, CKOTIEKO nony-
qaerc, [pr{ ero nareHr-tn. ThKxM
croco6oM Herb3, rlonl rr4Tr, Hll
Marefiuero u36r,rrKa B gHepr tr.

,[axe Mareillllue florepr4 Ha rpe-
Prc.50. "Perpetuum mobile"

Hxe He Mom 6BITB Bo3MexreHr,r. Koneco Hx B KoeM crtylae He Moxer
caMo Bpaurarbcflr ec?'ix xe npu rroMorr[ BHerlHeii cl,lnbr npxBecrr.r ero
B ABtDKeHrre, TO BCllgACTBrIe TpeHX' OHO BCKOpe CHOBa OCmHOBrlTCr.
gTo BnonHe o6nree aoKa3arerr,crBo roro, qro B pacqDqeHxrx rt306-
peTaTerq aorxHa 3axrE,{aTlcfl ourl6Ka. Ho 91oT nocneaHrrfi He 6yaeT
yAoMerBopeH cp(qeHrreM, ocHoBaHHbrM Ha o6t4ux onoxe,lld1x, 7aK
KaK oH 6yaer al,uarb, qro Kpr.rrux ral< xe nerKo Mor olll,l6arLcr, rpll
! nplrMeHelrur{ K qacrHEIM cryqarM, Kal< u oH caM. MLI, creaoBa-
TEN6HO, NOJDKHBI EIqE IIOKA3ATb, B KAKI,IX I{MEH}{O OTAEJIBHLIX IT}'HIOAX

x3o6pgraren6 HenpaBrrnLHo rroH{Jr 3aKoEbr M€xaBuKr.r ,t ou!6oqHo ux
npxMeH,rn. Ilpexae Bcem, M6I r,IMeeM aeJro c He[paBrJItHHM noHIiMa-
HueM arItIHbI rueq phlqara. C61a rrxecrri, HanpaMeHHa, BeprlrKanr,Ho!
JIHllIb B ToM cnyqae np{roxeHa nOA nprMLIM yrnoM K Itnerly pblqara'
Koraa 9ro nocjreaHee mpr3oHTar6Ho. JIrurB B TaxoM cn) {ae HanpaB-
JreHrre ee coBnaaaer c HanpaBjreHrreM xacarc/rBHoi x Kp,.roBoMy nlrrl,
npoxOAI'rMOMy KOHIIOM Iueqa pLrqara H, cJIeAoBaTer'IbHO, Jllllllb B 9TOM

cnyame ee MoxHo vcnoIb3oBaTB lle,rxxoM. Koraa lIJloqH cTorT HaK,'IoH-

ro, xar r -RG, cutd t{xecru He Moxer 6r,IT6 uenrlKoM florpaqeHa
Ha BpanreH[e. .4gficrB e ee, ap]tttMtt cJIoBaMx, TaKoe xe, KaK ecrr 6EI
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cooTBeTcTByrorqxfi rpy3 leficTBoBaur c nolqoi cvnofi, Ho Ha 6or'ree ro-
pomkoe ner,o pLrqara. 3necb MoxHo nprrMeH[TL To xe paccyx4eHxe
c noMoulBro napa.I?lenorpaMMa clu, KoTopoe 66uo np BeAeHo B rnaBe
o r'roMaHoM uraTyHe. IllrrHa gToro )xopoqeHHoro lneqa paBHa anxHe
nepnerl4rrKynrpa, oryuleHHoro rr3 TortKH orropEr pLrrJara Ha HanpaBre,
HI,Ie CUltbI.

Bo BTopLrx, x3o6perarenE ynycrr.ln n3 Bu,Ey, qro 6naroAap, noMa-
Hoii OopMe nneq Ha BocxoArueft cropoHe (oneca (c,rera) naroaurce
6onluee qucrro rpy3oB, qeM Ha Hlcxoasrreil cnpaBa, Tax ,iro i-t sro 06-
cTorTerbcrBo yHrqToxaeT npenMynlecTBo, o6ycnoBneHHoe pa3nrlqxeM
lrr{H nneq pBrqara. lpys 5, nanpuuep, necMoTpq Ha To, LrTo ero rueqo
RT texur sa npaBoii cropoHe, caM HaxoArirc, creBa or BepruKaru,
npoxoAruefi qepe3 ,e, u no3ToMy MetraeT noAHr,rMaTbc, neBoitr cTo-
poHe. C,reBa Haxory'tc[ 7 rpy3oB, a cnpaBa nxrub 4, TaxxM o6pa3oM,
t 3o6peraTenb Ao,,rxeH 6yAeT mKa3aTBca oT cBorlx coMHeHrrfi oTHocI{-
TertbHo flpaB,.rjrbHoro npxMeHeHri! Hauero o6uerc nprfiq na, u eMy
npllaeTc, corr'IacI,ITbc, c HaM[, qTo rpy3tl, aBxraulcb IIo oaHofi cTopo-
He BHX3, MOfy"T CoBeprllaTb He 6orbllJe pa6oT6r, .reM 6BlnO [OTpa,{eXO
Ao roro npu rx norHrrr,tr c gp),roil cmpoHLr Ha Ty xo Bbrcory. Oxrr-
AaTL 6or'Ib[Iero or MarxxHr,r TaK xe Hepa3yMHo, KaK HalerTbcf, qTo
I{3 6rTLI.IrKIr MoxHo 6yAeT [on] rllT6 6onbue 80A6r, lreM B Hee Bjrrrjrrr.

2. )llnqKyi Bo3Ayx r, (BeeEo

npoAorxaKruleecr aB1,lxeH]{e,

IlecaotrERo ,re4 ro!{y r.a3aE, Roraa BoEeMe,
qyEeclllD4ri cBoicaEa@ EAKoro EosI)rxa, Ee!,fioro ycEoso-

onEoro a epttrasc*oro 3Rc-
reDraneEraropa, aorop!fr Eocrporrn 6onlroii EprSop Ars Eo-
4qeME eAr.oro sosltxa ro cBcreMe raucosa. Eq!' yEa-
nocr rpr, sarpare 3 rlBalroB ,c{Aroro BosAyxa EprroroBErE
c f,oMorqa'o cxoEHoro c EapoBon ua@on uoropa 10 EoEu
,rrrTpoB EraEoro Bo3a14a. oII yTEepxlan, qTo 7 E5 gTux 10
,urpoB MoryT 6!,rr.E 3arpaqeE E Apyro, MauEate grr Epors-
EorcrEa Bse@ei rone3Hoi pa6orE, a rpeMs ocrato:grGr,rct
,qrpa!{r, !{orrBo BocEo ..ro6E Br,rpa6oirar! cEoBa
10 rrirpoB MARoro Bosryxa, ,{ Ean 6ecsoEeqso. CreAoEa-

3 flTpa, os 3 rrrpa Ens
Ma@E, r Ep!{ sTo!{ Ecsnr{i pas norqEarE 7 Apyrnx ,rr.rpoB
nns Da6orE B MacEepck4. EerE sro crrpaBeAn rBo B crtlqae
3-x i 1-w4 ,nIlrDoB, To sro ocraerer crrDaBerr,rElrM ,r rrt

2. )l(uanui Bo3Ayr u .BetHo npoaonxaEqeecn aBxxeHretr 423

30 E 70, 3000 E 7000, r. E- TaMe rcEo, eEo ecnl, 7 rl,rr-
poE He 3arpaqrBatorcr Ea ApyrtEo paSoay, ro B cnellmrprn
pa3 MoxeT 6lIrE tBe dorrtEeEo 23 , B apeledt D.\3 75 ,fl'"T)or
E r. A. B TaEou crI]qae Roreecaao EdIIRoro Eo3Ayxa ,( ero
crra Ee @err 6E rpats4. Ee ape5yE 3aTpaEE, xoTE 6rr q)r-
rop@ yrrE EM apyroro roproEero Malept{arra
6ua 5E cEoco6Ea y Eono5so EanesErouy ce-
ueM, Er Eoaoporo BEpacra6r uoryqe€ pacreFrre.

3To qy,qecHoe orKpbtrue lorxHo 6r,rJro 6br nporr3Becrx Be,rxqafi-
lUxe nepeBopoTBr Bo Bcex o6JracTrx. Bce MaluxHbr, oTanruBaeMbre yr-
r1ev. rajov x MacnoM. B vacrepcrr4x x Ha xerelHbt\ tropotat Bcex 5 T
qacreft cBera, oKa3arficL 6Br coBepneHHo HeH)rxHbrMx. CyAa, npxBo-
,4llMble B IIBtD(eHMe ]IrUlh Xl,[tKl4V BOtAyXOM, CTiuIl,t 6bI nepecelarb
AuaHTrr.{ecK[fi oKeaH B TeqeHrre rpex c],ToK. flpll sroM }lM He npra-
rrrjrocL 66r rarlllT6 c co6oft Hx oIHoft ToHHLT roprcqero Mareprra]ra.

A3pocrarr,r nerxo 6br Aocrr.rfturr 6o/'rblrrrx BErcor; a ecnrr 6Br MBr 3a-
xmenu norpy3l,tTbc, Ha no,[BotrHbtx ronKax B DIy6xHH oxeaHa, xxnKMfi
Bo3Ayx AocraBlu 66r HaM He rorhKo Heo6xoAnMyrc sHeprxrc ABr{xeHxfl,
HO rr cBexxi Bo3a)r( &1.s aHxaHrs.

CTaparlct aoKa3arb xeBo3MoxHocrb Bcero groro - Bce paBHo,
LITO HaqaTb JtOMI,tTbC' B OTKpbITbIe ABepX. xmr, Co6ripag IOHeMHOT
It MOXHO Ha6paTb MHOTO, BCO Xe ri3 <HeMXOTOTO>! He npI6era' K nO

cTopoHHei noMoulx, HeJIb3, noJ'I) {ttTh <Ml{orofor.
Ma"reHbxxe p) {eiKlr B KoHue KoHuoB o6pa3yrcT peKy! Ho Hr{xaKuM

KOJTAOBCTBOM Herb3' prrefi Cpa3y npeBpaTITr, B pekJ.

OcHoBarenbHo HxKro He xccneaoBan MHrrMbtx ycflexoB 3Tofo gKc-

nepfi MeHTaTopa. EarrHcTBeHHoe 3a&lroeeHxe, KoTopoe, oIHaKo, MoxHo
BLIBecTn u3 ero coo6ueHni, 9To To, trro, ecnx oH no"Iy.rar"I 10,,rxTpoB
npM )vepeHHoM aaBneHxH, ro oH He )novrHln, qro pa6o ra,1 c vauy-
Hoi. Koropa, 6bL1a )*e Eocrarot{Ho ox,1axlreHa 6naronap, clr,1e. ].lpa-
treHHoi Anr flpor{3BoAcrBa [epBErx 3 nurpoB. OH non*oBancq oxna-
xIeHreM. norlrteHHbtM nperbuylxl,tvx onepaurrrMlt. Ho pa6oTarl TaK.

oH nocreneHHo HarpeaaLrl Mall.ttlHy. I oHa c']aHoBt4racb Hecnoco6Hoii
ltcllojrHl.ITb 3ToT xe rlpoqecc BTopxqxo. yrcHuTb npxHllxn 3Toro npo-
rlecca MoxEo Ha enle 6onee [pocToM npxMepe. Ecnx cul'rbHo HarpeTh
rrycTortr napoBofi Km€r'I, a noToM 8/'I,IT6 B Hefo HecxojlbKo /'II,ITpoB Bo-
aLI, TO 6naroaap, TeruoTe MeTarua noryrvTc, rap, Bo3MoxHo, oqeHb
BbICOKOTO AABJIEHWI, HO B 3TO XE BPEM,I MCTAJIJ'I OXJ'IAAI,ITC' 

't 
CTAHCT

HeIIpI'IIOAHLIM AIq BTOpI{qEOrO OIILITa.



124 rnasa 9. o Be,rHoM ABxxeH h beryetuum mobile)

3. Hexc{epnaeMui lcrorH]{x 3Heprur

Ec,'I}r KyBrxxH c rennofi Boaoi:i Mri nocraBl'IM Ha crojl! To Boaa'
(aK Mbr yxe xopouro 3HaeM, oqeHB cxopo ocrHHer. B o6ueM Bcerua,

KOrAa KaKOe-Hfi6ylL Tero TeIUIee oKpyxaroqxx ero npeaMeToB! oHo

nocTeneHHo HaguHaeT oTAaBaTb ,t36bITOK CBOeTO TeIIra, r 3TO IlpO,4OrI-

xaetc, tro re{ nop. noKa Bce lera He locTl'll H}'r HcKmopoil cpenHefr

reMnepaT)?br,

TaK, HanpxMep, neA, Kax 3ro MbI Bnnern D HaIxeM onhrre B q. l. .n.6' cHa_

qaqa noaepxnBan HeKmopoe BpeM, xxtrx,{il Bo3lvx

! noroM ero reMneparypa floHrl3rnacbro reMneparypb' xulKoro Bo3ayxa, Ko-

ropoMy oH nepena, Bec6 cBoft (36blroK renra. BcneqcrBne 3rolo oH He 6bu
B cocroeHuH noaaepxrBarb KvneHre lanbue

Ho He,qaBHo onHo orKpblTxe, o6parl'IBuee Ha ce6q Bceo6uee BHx-

MaHUe, SG6yATUO TaKXe B3rrrIAbI! KOTOpBIe COBepLneHHO npOTXBOpeqaT

BCeM npexHrIM on$TaM.
Ecrr MLr coeauHl,tM paaxii c xlrrKI'IM Bo3ayxoM! KaK 9To acJItuI

noKoiiHbri, npooeccop Klopx, To nonyrltM oqeHh cli,'IbHoe KI'IneHxe.

noroM HaM noKaxercg. qro KxneHI{c BHe3anHo criljlo cjla6er! u qro

BOr-BOT OHO npeKpaTXTCr, B aeiicTBuTen6HOCTl',I Xe OHO npoAor',IxaeTcr.

Aaxe cnycr, 24 qaca MH MoxeM Bl{aerb, qro KnneHt1e npoaorxaerct
c roi:i xe cxroiri. Ecnx xcnapqrcqxfict xr{aKxfi Bo3a}r( Bce RpeM, 3aMe-

HerbapyrfiM, ro MLI HaiineM, CnycTs Meca(, roA rIg]TbrI'I He BeI{HOCTL!

gTo KxneHue 6yleT Hel{3MeHHo npoaojlxaTbct.
Cne,4osarenr,Ho, paaxii HlrKoraa lle oxraxaaerc, ao reMfieparypbl

xxaKoao Bo3ayxa x KaxeTc, HeHcqepna€MhlM xcToI{HxKaM TenJIa.

Aeno cralo 6br 6onee noHqrHblM. ecn 66l B panH,l Mor(Ho 6bl

no Ha6nloaarb KaKofi-Hfi6ylb xxMtlqecKHfi xn,r (bu3uqecKuii npoqecc,

nocpeacTBoM (moporo MoxHo 6blno 6H o6srcHxrr, nocTosHHoe npo-

Ho HecMorp, Ha ro, qro paa,ri uccneaoB,ulca aorroe BpeMq, B HeM

He MODrn ycTaHoBIlTL! AaXe C nOMOIIIbO CaMriX TOqHBIX BeCOB, XOT,I

6L,I Ma,,Iefi ero fi3MeHeHx, ero Beca. ?ro aellcrBltrcr'IbHo Kaxercg qyroM

r , &rueTcrl yH uqToxeHleM 3aKoHa o coxpaHeHltx 5Heprxll. Ka3iulocL lDKe,
,rro "perpetuum mobile" Moxer 66ITL AeiicrB TeJrL'Ho ocyulecrBreHo

BcKope, oAHaKo, nocJle roro xaK pa.quoaKTrlBHbte npoueccbl nopa-

3rrnfi co6oro Becb M!{p, flpooeccopa yHxBepcxrera Ma(rffina (McGil]
Univercity) B MoHpeane Pe3epoopa u Coaal1 Ha rnx o6LqcHeHxe, Ko-

TOpOe Tenepr, BceMrr IIplrHqTo x Koropoe fiojltll{HceT 'ueiicTBxe 
paa[,

3aKOHy COXpaHeH xq 3Heprxx. Eonee nonp06H6lM o61'scHeHueM MbI3ait-
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MeMCa B OAEOi x3 CireAyOUIllX rr'raB, a nOKa M[,r yAOMeTBOpXMCTT nI{lIIL
HecKoISKXMU yKa3aHnrNrX.

flpeAnonaralor, qro aroMbl cocrorr ,i3 etue MeHLltux qacrutl ,uIrI
KopnycKyJt, Ko'fopb,e c fpoMa,qHoii 3Heprxei Korre6irtoTc, BHyTpx aTo
MOB. He3HaqUTenLHa' r{acTb aTOMOB BCeX BeIIeCTB pacnaAaeTo' nO-
cTonHHo Ha KopnycKynu. Palxii oTnl\aeTc, oT apyrxx BenIecTB TeM!
q?o y Hero 9ro ,rB/,reHhe 3HaqrTer,rbHo 3aMeTr{ee. KopnycKynr,r u rpyn
n6r Kopnyc(yn noIxnaror BeuecrBo c 6btclpoloii. coorBetflBytoueii
Toii 6onBuofi gHeprxr, c Koropoii oHl{ Kor're6r'IoTcrr BHyTp'i aToMoB,
co cKopocTBo MHorBx Tbrcrq KrUroMeTpoB B ceKyHAy. Koraa oHu cTaJr-
KXBaTOTC' Apyr C ApyrOM, OHa OCBO6O)qarOT npr 3TOM KOr'rUqeCTBO

renna. Koropoe o'reHb Be/lxt(o no cpaaHe Hto c ,lcrlelarculei Matcpl,t
eri, Ha ocHoBaHxx sroro npeanonoxeHxe renr'ro, xcxolsulee u3 pa{ur!
ecT6 flpo,ryKT ecTecTBeHHoro npoqecca, KoTopbrfi coBepueHHo He npo-
TtIBOpeqI{T HI,I 3aKOHy O COXpaHeHUrl Ber(eCTBa, Hl{ 3aKOHy O COXpaHe-

HrIt{ gHeprl{u. yMeHBLIeHHe Be lecTBa npoxcxoarlT TaK tlre&rleHHoj qTo

ero )66rnb noqTlr He3aMeTHa, B To KopoTKoe BpeMr) B KoTopoe !o ctrx
nop Mornu Ha6nroaaTL paIllrl.

<AKTrIBHocr!, pa]1t'l noroMy oco6eHHo 3aMerrareilbHa, rtro 9t.Iep-
rx,I KopnycKyn, ocBo6oxlaroquxc,{ u3 cpaBHr,rTerbHo He6or,rhuoro Ko-
ruqecTBa aToMoB, aorxlla 6EITb Icx,rrrcqrrerbHo Be,rxKa.

4, Htt(orAa He ocraflaBr1lBapuleecq qacbt

<PaErzeBEe oatsracTEqEo rDo-
3Batru, r4rencaaBrEror co6oro orxDErT!{e P. t4. CEpdrra ( irohn
wllllam strutt, Lord Rayteish). otsu Moryr cryMaB Eo-
B@ Ep@eDoM D4lro{oro <perpetuu.rn moblte>, Ha pEc.51
,{3o6paaee raMe qacE E EoEoarEl. cBoei sarypaEEEoi Be-
rEq,'E. oe ene(rpocEoEa, EoaBeueHnoro aa
rll,xc.e!. r.oHrre r.aneH6aon creaEEEon rpy6M; B EocreaHei
EaxoaETcr creEEpaaus. Tpy5ra yrperrrercr E 6e3Eosrr14-

yre EecEozEeo 6oEEuoro pasuepa.

K @MaHaqlqM, paAxr, T, e, x roHqariueii Marepxu, Koropas 6na-
ro,4ap, pacna.aeHrm aroMoB [cTeKael rr] panx, 3 Bure ryr{eii no Bcev
HanpaMeHrqM, nplHalnexaT TaKxe <irn6oa nlqx>. flocneaHxe He-
cfloco6Hbr npoHxKHyTb Lrep* BH),rpeHHroro cTe(JlrHHyro cTeHKy, KaK
npeanonaralo! Bcr'IeacTBIIe ToIo, qTo oHfi cocToqT u3 cpaBHr{TenbHo
6onburxx rpyrlrl orAerrrcullfic,I KopnycKyn. Aanee or pa,Ex, orAslr-
IOTC, <6eTa-4 lt{r, BeC qaCTllU XOTOpLIX, KaK npI,tHl,IMal{)T, COCTaMgeT

4. Hf Horaa He ocraHaBniEallruteeca.rac6r
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r)gaecr coxpagel re(cr opu Bp€MeHHbrM HayqHbrM laH
Huv nepro! nuypacnaqa sax6oree ycrofilxBoro s3orona parx, cocraMce, oxoro 1600

4. HxRorAa He ocraHaBnfEaoqeecs eacbt

nulnL l/2000 Beca qacT U &,rboa-ny-
,leii I, Koropbre aBsx),rcrr E l0 pa3

66rcrpee 3Tux nocnelHr,rx. Bera-
nyqs npoHHKaor qepe3 cTeKnrH
HLIC CTeHKII X OCTaanTIOT Tpy6Ky
c paaneNr;'racrurlbr ,x 3aprxeH6r
oTpuuaTer,IbHb!\{ 3,rreKTpl,{qecrBoM,
KOrOpOe OHrl yHOCrl C CO6Oii; qa

cT,ruLr xe a,rrh(ba-ny,reii 3aprxeHbr
norox14Ter'rbHo. cne]lc tBueM Bccto
3TO[O rIBJrreTCg HaKOI1]'IeHr{e BH}.r-
pr{ rpy6Kx c pa! eM nonoxuTenL
HOrO 3rrreKrpHqecTBa, KoTopoe tsbr

3trlaaeT HaKoIl'IeUre nor.IoxrTerh-
HOrO 3rrreKTp14qecTBa Ha rl{cI()q-
Kax 3r.Ie(TpocKona, Korla, TaKxM

o6pa3oru, o6a rxcro,rKa tapll,!,rl tca
oAHI,fl\I U TeM )(e Sr5eKTprrleCTBOt\{,

TO Or.rH r{aqr4Haror ylanqTbcr{ apyr
oT lpyra, nolo6Ho oarHaKoBrrrM nor'rrocaM MafHrTa, llo Mepe yBe-

r,ltl\eH ,] 3aprna Bo3pacTaer TaKxe paccrorrHxe ruexily nlcToqKaMu,
!o ].cx flop noka oHrI He npxKocHyTc, K ItByM MeTa,l,rII,iLIecKuM nr,iacrxH-
Kar\{. npuxpenr.rerrr.rbrNr K 6oxau rpy6xu, fl,'racrxHK 91u, cocal{HcHHLIe
iueTannx'lecKUM npOBOrlaMrI C 3CMr'Ierc, pa3prxaloT r'Il4CTOIlKx, KOTO-

rhre noJrov) cIoqa cnararcrcq. Ho pa!x!i He oruLr\ce1. BcKop( cHoBa

cxonr'IreTcrl HoBL,Iii 3anac noiloxrTerbHoro 3r,reKTpxgecrBa, rr,lcTo'lKl{
cHoRa pacxoarrca, a 3aTeM cHoBa onaaarcT, npouecc aToT Moxer, no-
BIL4 MOMy, npOAOnXaTbC! 6eCXOHeLIHO, He rOlrbKO Mecrqr,r, HO TOALI,

r,r coUr r1el, IIpu ,1oM lre rpe6]ercr H raRox HoBoil nBlrrarerbHoii
crl'I6t u3BHc, qTo6LI noalepxuBaTlr lBl,IxeHxe, He HyxBo HH xeqb
yrorb, Hr,qRrfaTb,rlnHaMo-rualxHHy, Hlr npon3BoilI,rTL TpeHxe, Hn co-
o6uarr, npx6opy NrexaHuqecKoe aar,ixeHfie. 3aecbj cneaotsarenbHo, Mr,l

KaK 6y!ro Harlrrx perpetuum mobile.
llpu6op 3ror Ha3BrBaercr qacaMr'r, noroMy \To aRr,rxeHr,le r cro'r-

KOB rrpol{cxolrT r-repe3 TaKre xe npaBr,I]rLHbre npoMex).rK,t tspeMeHrl!

r rr )nxlb| d(oBoro \ril,IHxrr, x o'ro!r). !rro )r14!r (noco6or\r voxHo
6Lr,'ro 6br B caNroM aene ycrpoxrb oco6oro po,Aa rracbr. rlTo xe Kacaerc,
Be'rHo,qJeqefoc, !B,rxeH,,'l, To aeno o6cTol,r'r xHaqe, Teop r,qonycKa-
eJ! qrod o\'"r6ecnneflaHHopirfna4rlorcrr x cqerarcr:6naroAapq,loii
norepe. Macca pa!,In yMeHLlllaeTcr, npaBAa, cHaqara He3aMerHo. BBI-

qr{cJrrjrr qTo 3a 1000 aerl) rarc.ru n}.reM pacnaqeTcq oKo.,ro rror'roBr{Htr
MaccL,I pa,uur, TaK qTo aeficTBLIe ,BBecTHoro Ko,lxqecTBa pa,qx, cnycT,
1000 ner aonxHo WeHburirbc, Hanor'roBr,rHy. Orcloaa c,,reayer, .rro ,{a-
cr,r, aeficTB,.rouxe c floMonlbro paafi, u [ocTpoeHH6ie B ro! pox4eH]fi
Xp[cra, B Hacrorqee BpeM, urjltr 6bI co cKopocrLto, cocraBJrgloueii
nxlllr, 74 nepBoHaqarr,Hor:i cKopocrr.r.

Prc,51, PaAreBbre eac6r
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Ilapagoxcanarbrc sBneHun
flp ropeHnu

1. OroHb xax rcrogHt{K BoAbr

Mbr npxsl, aqu cBq36t BarL Ter,,lory, a B oco6eHHocrr nr'IaMg c [peA-
craBrreHreM o coBepuleHHofi cyxocru; (baKTrr'recKu xe njraM, nocrorrH-
Ho rocraMrer ao3lyxy anary. B 3roM MoxHo y6eArrbcfl Ha cneAy@ureM

f! Ha pnc.52 1BC npeacraMqer roHKocreHHyo MerHyro rpy6xy,
HanorIHeHHyIo KycKaMx nrrAa x BoAoii. Me)qy BHerrHeitr MeTa,,Lluqe-
cKoii rpy6Kofi x BH),rpeHHeii Tpy6xori Haxolrrrcfl cBo6olHoe npocrpaH-
crBo. BepxH[itr xpafi MerannuqecKoii Tpy6K MoxHo HalpBarL Ha 2 3
cM oT KoHUa u ororlrlTL Kpar BH,"rpb &rq Toro, ,{ro6br oHn noMora-
nn no44epxlBarb BepxHr,ti Kpaii BHlrpeHHeii Tpy6Kr,r; cneryer ronbKo
no3a6ornrbc, o cBo6orHoM BLrxoAe &'rfl ra3oB, o6pa3yrouxxc, npx
ropeHr!{ nnaMefl, (B) 6yH3eHoBcKoii roperKx uJrrl cnuproBoii naM
noqKu, Ecnx aepxarb np[6op Ha.q raKr.tM ruraMeHeM, To oqeH! cKopo
Ha BHeurHeit cropoHe BH)'rpeHHeii Tpy6K[ norBurc, poca. Kane.flbKr.t
cKopo co6xparorc, B 6oJILtrrre Kanrr, Koropbre creKalor BHx3 flo rpy6
Ke , naAarcT oKono B ,x6o B [r'raMr, KoropbrM oHtr yHr,rgToxaror
cn, xnx B npyroi pe3epByap, rle xx MoxHo co6parb, MoxHo aaxe
onycrr,rrh BHeffHlorr rpy6Ky fi Bce-TaKx noryqrrb 3aMerr{oe Ko/,rxqe-
cruo uoau. Q

Aaxe Ha nlo6oM xono&rou npe4uere (,re:nue xoxa, xycox crercna)
MoxHo o6Hapyxxft, o6pa3oBaHfie Kaner,rb BoAEr. ecrrr Ha MrHoBeHfie
nolepxaTh ero B orHe.

1. OroHb {aH rlcroqHhK BoAb 131

t'Ivetr ncro c o6HKHoueHHB,tr{ mzv.scM
ra3a, cBeqx untl Kepoc!ts oBoii nar, flbr, cne-
lyer ocrepcrarbc, nepxarb npelMer B ca,

oxna)(leHnc npenrrrcrByer
flo.lrsoiry c.opaH,il{ ropbqero Maleprara,
BCneICTBfie qero fior&rrreTc, ocanoK '{ep-
Horo y.rr, Ko-ropbril Ha3bruaerca caxen.

Ecnx Bo3A)ry cHap}?(l, xonoAeH, To
Ha oKoHH!IX CTeKtaX, KaK IEBeCTHO, JIer
KO OCaXIaeTCrr Blara: <OKHa nOTelOr>:
9TO BOAqHLIe napLl, KOTOpbre RhIAenX

nxcb ,pr.l AbrxaHxx , ..y"rrrr"o ,ru D

RH!,rpeHHeil cropoHe o(oHHbrx creKojr.
To xe gtsneHue MoxHo Ha6nIoAaTL B ToM
cn]trIac! Korlra HnKTo B KoMHaTe He ,qtrl
ular, Ho B Heii ropfiT AocTaToq Hoe Konr-
qecTBor'IaMn firt cBeqeii x npolyKT[,L{x
cropaHlfi cKonjlrrcTct g xouxare. 14:
Bcex sThx Ha6,,roaeHr,t,i cneAyer,'tro ts

n,,IaMeHu AeiicraI,ITe,,I6Ho Bo3HxKaer Bola.
KaK M o6pa3oM 3To o66rcHsercr?

Prc.52. 06pa3oBaHue

floqr Bce .opov e Belrlecrsa coAepxar yrrepoa nu sonopo!,
xnx ror n lpyroii BMecre. qacro K HuM npxcoeAarrrrorc, eule rl ]lpyr e

3neMeHTLl. KorAa yrnepoa coe,q Hrrerc, c KxcnopoAoM, Mbt nor'ryqaeM
yrreKl,rc.flory, Pe3ynL,TaroM xe coeAuHeHur Boaopora c Kxcnopolrol\l
qErlreTc'l Bo!4, u raK KaK Boaopoa noqT[ Bcer4a coaepxxrc' B foplo-
q x Marepxafiax, To Ir3 nraMeHu o6LIKHoBeHHbrx roptoqux r{arepraroB
leiicTBr,ITenr,Ho BcerAa nor'ryqaeTc! BoAa, MoxHo 6br,!o 6br ox,.tAaTb.
trro 3To ,&rIeHIIe AoJIxHo Ha6,'lloaar6ca oqeHb qacro, Ho Bsuily roro
qro ren'IBlia Bo3ayx u renrbre ra3br Mor)"T norroularB orpoMHhre Ko
rrtuqecTBa HeBr't4rlMoIo BoarrHoro napa, oKa3brBaeTcr, qTo tsoaa, xoTrr
l,I Bo3HuKaer BcerAa B nrrraMeHH, IIo He Bcelta rerKo Moxer 6htTL 06-
HapyxeHa.

CropaHuetecTbcqnpoaolMaoueeca,
.. . abJAeneH,4et\r.iet,|oTblicoearllleHte .

. pas,lr,r9lrbx BeqeoTa.c{rsrapoaoM -:
I EO3AID(a. i . l:l.lil,l , l i 

. 
, : 

r 
, 

r l . : , l l i l: l. r,r:



a32 fnaa6 1, napaAorcanbHbre rBqeHur rpx ropeHyll

2. AoKa3arerbcrBo Toro, qro Bce BeulecTBa,
cropag, Aerarcrcg fle Ierte, a Tqxeree

Kaxrufi xopo[o 3HaeT, qTo ecn[ KycoK AepeBa cropaer, To nocre
Hero ocTaeTc, neneI, xoTopdfi TaK neroK, qTo eao HeTpyaHo cayHyrb
npx noMoulx laxe He3HartlTerrDHoro Kone6aH!1, Bo3alxa, 14 azuree,
exeaHeBHbritr onr,rT yquT Hac! qTo y roprruefi cBeqKx napaouH r.trru

cTeapxH ucqe3aeT BMecTe c ropeHrreM lbuTnnr, B loM x AplToM cny-
qae ccEo )6aMreTc, Bec roprruero BeuIecTBa, a B cr] rae co cBeqefi
oH paBHreTcg Hynro, TaK (a( Be[tecTBo cBeq, cropaeT 6e3 ocTaTKa.
[Io-BxauMoMy, 3To cMeHte He no]urexrrr ocnapuEaHxrc, Ho HecMorp,
Ha 3TO MLI yBXIL|M, 9TO nOAO6HOe npeAnOJIOXeHHe HeBepHO l,t H He CO-
BCCM TOqHO.

El Am onr,ro", 
"orophre 

Mu ronxHbr renept onr4carb, Heo6xoauMbr
anre(apcKre Becbr, cHa6xeHHLre rByMs poroBbrMli qarxKaMx r,r yKpen-
reHHbre Ha no/IxoAq ulefi roIcTaBKe,

Ma,'ro-r,,ra,rucxr,r xopoujr,re BecH Airxe npu secoBofi pa3HHqe B 7oo r
ao71xHSr aaBaTL ccHo€ oIK,loHefi rre cTperKr,r.

TenepL MLr npuo6pfiEM (aarparHHfi xnx npnMoyronbHdfi KycoK
xere3Hoi xecrrr, rkaroHiutr Komporo HeMHoro MeH6rxe AlraMerpa po-
roalrx qaureK, ,i oqeHh .rrcrbre xe:re3H6re crplDr(Kr,r (onmxu) ruru eue
nyqlxe MenKxfi xene3HHfi nopouoK, (oropHfi ynmpe6nrror B xr,tMxqe-
cKI4x ,ta6opaTopurx. HacbrnleM HeMHoro 3Toro nopotlKa (npu6nu3x-
renbHo I r) Ha xycoK xerera. r flo,1oxrv tortra lrm 

^)coK 
(MH 6epeM

ero 3a 3arH),r b[i yroa) na oaxy qauKy BecoB. a Ha npyryrc 6ytreM cLr-
naTh cTorhKo necKy! noKa clpe]lxa He HaqHeT oTylnoHrTbc, o{uHaKoBo
B o6e cTopoHbr, x HaxoHeU ocTaHoB[Tc, KaK pa3 B B].uKe BecoB.

Tenepb 6yAeM Aepxarb ocTopoxHo tltxnqaMx laul KycoK xen$a
ltrh noroxl,tM ero Ha TpeHoxHHK! &[, Toro qTo6bl eto xopouleHbKo
HarpeTb Ha c[xpToBoM Hrrl, ra3oBoM n?laMeH . npx 3ToM cepa, xeJle3-
Ha, nyapa caenaeTc, .repHofi,

BpeMeHHo oHa 6yAeT TIeTh, Kax KycoqeK AepeBrHHoro yrjrrr.
[IoroxrB yxe oxrax.aeHHoe xeJre3o Ha BecH, yBI]llrM, qro oHo

clerajrocL He r'rerrte, KaK IepeBcHHLrfi yroJrL, npeBpar[eHHr,rfi B nenen,
a Tgxertee. y Hac ,MreTc, BneqaTleHxe, qTo xere3o (xecT[ r{ xe-
n€HHii nopouoK) npxcoe,qtHtljro K c€6e KaKoe-To aecoMo€ BeLqecTBo,
3To Ha caMoM re,!e MoxHo roKa3arL,

noroxriM HeMHoro xer$Hoii nyrpbr B ryronnaBKyro creiorrHHyto
Tpy6(y, npmrHeM Me&,reHHo qepe3 Hee r.r3MepeHHoe KojruqecTBo Bo3Iy-
xa (npx6rr3xren6Eo I nurp) Ha,q flopourxoM, HarperLrM npu noMotu!.t

2. Bce BeqecrBa, c.opar, Aenaorca qe neree, a rc)ienee

ra3oBoro nnaMeHH! x (c noMorublo annapam Ha pxc. 22) co6epeM cHoBa
BBTXOATUIXi BO3AIX Mr,r nOnriUM J1rllxL % nr,rTpa.

STor Bo3ryx mcm cBeqy, /tyruxr 3Bepfl r Ha3HBaerc, a3oroM.
qacr6 Bo3a,rra (y5,,r), noaAepxraaroua, ropeHre fi rlrxaHlre ,r Ha

3r,rBaeMac (ucIopoaoM, 3a4epxala xerre3HbiM flopolu(oM. cepbrfi xe-
ne1HHfi nopor,uox coerlaH nct xlrMl4qecKla c KncnopoAoM x o6pa3oBa,1
qepHyro xerre3Hyro oKxcb (oKxcb xene3a). Ha,qo 3aMeTrrTb, qTo 3ToT
oILIT yAaeTCrI rerqe, ecru BMecTo xeJle3a ynoTpe6ng]oT KycoK cBep-
Hlroi 6necTfluefi MerHoi npoBoroirHofi cerK!,r. Bo3lyx paBHoMepHee

conpuKacaeTc, c npoBono.rHofi ceTKofi, LreM c nexaqxM B lpy6Ke xe-
,e3H[rM nopourKoM. TenepL q rarenr cleiaet HaaepHo, Bo3paxeHxe:
aa, Ho co cBeqei lero o6croxT llllaqe, oHa ucqe3aeT ta caMoM ae?,re,

3HaquT, oHa He,qer'IaeTcx TgxeJlee, c 3THM H)rKHo corr.IacHTbcr, L Bce-
TaKI{ 3AeCL On,TL eCTL 4HOr. HaAO O6paTXTL BHUMaHHe, qTO BetUeCTBa,

KOTOpLTe npolcxolqr Bc,leacTBne aopeHrrr, coBceM Ee Bcerla lonxHbr
6Llfb'I Bep,oblMH KaK oKtlcb xeJlela. t4.rII xr,ulKt Ml,l. Ho oHu Mof)'r 6bl t6
x ra3oo6pa3HLrMl,r. Aaxe ecnu oH,, npx o6brKHoBeHHofi TeMneparype
6HBaDT xraKt MLt, To npr,I ropeHxl,i oHt craHoBgTcg ra3oo6pa3HLl-
Mx. flpriMepoM sroMy Moxer cJryxrr6 o6pa3oMBue BonH B rl,raMeHr
cnlpTa ![Jlt4 m3a, oIIxcaHHo€ B npeAlrrlyueM pa3.qeIe. ThKxe neT] rHe

npoayKTbr ropeHlm He nol,,IexaT o6HKHoBenxoMy na6aroaeHr{o. EI
Ecn,I xe, xaK B flpeaqqyrqeM pa3,qere, nplroroBrrrL

npllcnocoojleHue &flrrroro, qTo6Lt ux yaepxaTL, To MLI

MorJrr 6br ux B3Becrrb. npxcnoco6neHxe, Koropoe Hyx-
HO,tl,S 60nee To.IHOTO 

'tCC?'teAOBaHH,I 
CO)l(XoHTt CBer{r{,

cJrelyroqee.

ftr tlupoKun urnxsap ra3oBoi ,aMnu (prc.53) o6-
Br3r,rBaloT npoBojroKofi Ta(, qlo eao MoxHo npuBecuTb
BMeCTO garuKr,r K KOpOMbrCny BeCOB. nOCpeACTBOM npo-
BOJ1OKX rlpl,tKpennrroT rroa raMnoB6ri urrnfi H.qp cBeqHofi
orapoK. Ha BepxHlrfi KoHerl qx"ll.llJllpa HacaxxBaDT Kop-
3r,lHoqKy r.{3 npoao,fioKl.rr B KoTopyb (JraA]aT xrBecr LoBHfi
Harp. STor rr3BecrKoBhrfi Harp ecr6 x3Becr6, xoropag no-
mrxeHa BMecTo Boltbr pacTaopoM e/lKoro HaTpa.

OH uMeer cnoco6Hocft, nornourarb or crpyx Bo3lty-
xa BoaqHEIe napBl l,I ]TneKIlcJroTy, ecJ[.I oHa Irx coAepxI,tT.
Ho BoasBo nap u yrneKHcnora npeacraBjrrror KaK pa3

npo,qyK1bt ropefiI,l, cBeq!, KoTopa, cocTofiT rl3yr]Iepo,aa,
BOAOpOAa U KlrCnOpOAa, r.flH eCrH 3TO qXCTa' napa(Du-
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HOBag CBeqa 
'i3 

yrnepola x Bo,qopoaa. ylnepo!, cropag, o6pa3yeT
yrnek,.rcnory (CO2), BoAopoA o6pa3yer Bo,qy (HrO).

ToK Bo3alaa nonyraercs 6iraroaap' roMy,,ITo nJIarL cBequ pacur.I
pger Bo3ayx B rlrtrrHHApe x raKhM o6pa3oM 3acTaBJItcT efo noaHur{aT6c,
BBepx. Bce npoayKTr,r ropeHtrq cBerru aorxHLI no3ToMy npoitTx qepe3

,r3aecTKoBbrii HaTpj KoTopbrM x 6y,q).r nornoqeH6r. Ecnx MBI nepea 3a

xuraHrleM cBertr npI,IBeru Becbl B paRHoBecxe, HanpxMep, npx noMotqrr
necKa, To acKope Mbt 3aMeTt,lM, rlTo Tor KoHeu kopoMblcra, Ha KoTo-
poM Haxo,4l,ITc, cBeqa! oflycT Tc, BlI 3. DTo,qoKa3brBaer, r{To ocraroK
cBerrx BMecre c npolryKaaM ropeHu, Trxerlee! qeli, nepBollartar.Ibl{o

yBe,ruqeHfl e Beca o6bgcHrercn norrloureH[eM Kxcnopoaa, oaxH
n rp Koropo.o ryv 0"C x 760 MM Ea eHi, Becxr 1,429 rpaMMa.
Ho 3To raKoe KorrrueecrBo) xoropoe pacxoayerc, npx ropeHlru caeq,i
a HecKorbKo Ml1H}1b. KaK Be r14l. pacron Kficropo4a. BbriBdHH6rii ro.
peHIeM CBeLrI, MOXHO ,CHO BHAeTL, eCIx rOprXIyIO CBe'ly nOCmBl'lTL

nolt 6onbuoit crexjrrHHbrfi KoJroKoJr, Koroprirfi) R cBoro oeepeab, no-
CTAMEH B TA3 C BO,UOi,, CBELIA BCKOPE TY(HET SCNE,qCTBXE HEAOCTATKA

KUCJIOpOIa, a BO,4a OTqaCTfi nOAHXMaerCq BH!"rpL KOnOKOna. El
,&!, nrc6oro rera, KaK tl,s,rl, cBeqx, MoxHo !oKa3ar!, qro ero npo-

lyKlbt fopeHl,L TrxeJlee B3rToro Tera fla Bec coeauHl{Buerocg c HIIM

Kxcnopola. 3To aMeeT MccTo x ,qn, yrng x apoB.

Ocrarourarc, np cropaHxx yrn, n nepeBa 3o,1a He npxHa,0,1cxxr, oanaKo!
K nponyKraM ropeHrq, otsa npelcraurrer co6orc He,rro HHoe. xax Hecropa

3, Moxer r1{ Bo3Ayx roperb

EaBa nx Moxer 6brrb Bonpoc cMeuHee x Hecoo6pa3Hee roro, Ko-
TOPbIiI TOCTABIEH HA]\I'I B 3AIr'IAB'IT, HO HCCMOTP'{ HA 3TO OH OCHOBHBA

crc, Ha (baKTc! Koropbri,i Ha nepBr,rii R3fJIq,q, Moxer 6brrb, x noKaxerc,
oqeHrr cTpaHHbrM, Bupaxaacr xparxo, lru cxaxen:

E) MU 3HaeM, qro cBerxnbNbrn ras ropur B Bo3ayr(e, Ho Mbr MoxeM oke'rh
11 Bo3Ayry B cBerxnhHoM .a3e.

STor onHT oqeHB ,terKo BbInor'IHI{Tti.

f,! nocpeacrsou creK'rrHHoro KpaHa flp,rBoanr qncrbrfi, He cMerraH-
Hh.i! c Bo r0,\ov cBerrLl6HLrii rai B 6orhuroii ,aMnoBbrfr u nxHrp. xo-
ropbifi Ha olHoM KoHqe rurorHo 3aKpLrr npo6xoii (puc.54).

TaK KaK ra3 nerge Bo3Ayxa, To crrleAy-
er yKpenxTL, qr{nuHtp B uTaTrrBe oTKpLrTsrM
ltoHUo\t BHrll u noIIBectu cTeMrHHyro fpy6-
Ky G, qep* (oropyro BBoArrrc, ra3, noA ca-
Myrc npo6Ky. Ecnu npo6'?aBxrb npo6Ky, ro
MOXHO BBOAr,rTb ra3 l{ CBepXy. BO BCTKOM

clyqae oH BbITecHreT Bo3lyx rr3 ur.urrHnpa
u ero MoxHo 3axeqb, KaK TorLKo rlHr.rrH4p
uM anorlHltrctt. Ecnx HenpepblsHo nonon-
H,TL 3aTpaqeHHbrii Ha cropaHr,re BHu3y ra3,
TO UXIUEAp OCTaeTCq BCe BpeM' HanOIHeH-
HHil ra3oM.

AaIIee HyxHo ,rMerr, B pacnoprxeHr. r

He CJI,'IIIIKOM Cl{rbHyro CTpyIO BO3AyXa. a[,{
Pt4c.54

3Toro MoxHo aLrrecHrrb Bo3ayx x3 oAHoii 6)"rbuKx npu6opa, lt3()6
paxeHHoro Ha pxc,22, c noMoul6ro Bolbr, Haxoarureiic, B apyron 6y-
ThrrKe. 3axxMHoii KpaH Ha KalqyKe Aacr BnorHe yaoBrqerBopxrenlHylo
pery,rupoBKy cTpyn.

Ecnx !ar6 Bo3AWy reqL qepe3 creKnqHHyn rpy6xy Z a noasunyrr
Tpy6Ky cHl,I3y B qxnxHAp, To Bo3Ayx BocnnaMeHrrerce BHrr3y or n/raMeH,
cBeTxnbHoao ra3a II npoaorxaeT ropeTb Ila[Llue B cBeTxnbHoM ra3e
rnyrpu uu,rrnapa. p
EEEElmftlil:lr Ecnr M6! 3axorlrM o66rsHxlb 3ro napaaoKczlrrbHoe
,IBiIeH[e, To npexae Bcero MLI Ao]'IxHhr o66scHxrb, KaK npoficxolll{T
u qro npelcraMrer co6orc n,raMr, npeAnonoxrrM, qro B:} rpy6r,t re-
qeT roprcqxii ra3, HanpxMep BoAopoI. CneaoBarerhHo, HaI oTBepcTl,rct\l
Tpy6Kx Ha flpoAorxeHrrr{ ee ocx Haxonrrc, q,rcTLril BoAopoa. OIHaxo
Ha HeKOTOpOM paCCTOqHI,Itt OT OCl,t U HeCKOT'rbKO Sbtllle BOIOpOA CMe-
muRaeTc, c Kl,IcnopoloM Bo3alxa! a 3Ta cMelIaHHa, noroca Bo3Ayxa
oKpyxeHa KxcnopoAoNr (6* soaopoaa), TaKfiM o6pa3oM, no,.roca cMe-
ueHu9. 060rHi),reHHar Ha Hauev p c,55 Kpxuoii nHHHeir, conepxxt
TaK Ha3blBaeMylo cMec! tpeMyqem ra3a. Ec",tu noMecrxr6 B gry no,,rocy
cMeureHrl, Te,ro Z aocraroqHo BbrcoKoii TeMneparypbr, Hanpr{Mep pac
KiIneHHyIo npoBoroKy.'lo a lTov vecte Bonopon. koropbti 0o cfir nop
6bur ,rl{IIlL cMeuaH c KllcjropoAoM! coeArHgercrr c HuM xuMlrqecKlr.
L or 9Toro nor'ryqaerc, Bo,urrHoii nap. Ilpolcxongnlee npa gToM renno
AocTaToqHO (6e3 .qaqbHeiiuero y'{acTxe rer,ra Z, KoTopoe 6611(] Heo6-
\on \ro ,hurb a,rn socrrncverenlr). tllo6bt npeBpat,rrt B Bon) ror
rpeMyqxii ra3, KoTopbrii HaxoAl,rTcrr no coceacrBy,
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STor npoqecc, conpoBoxqaeMbrii cna6brM B3pblBorvr, Mr-HoBeH

HO pacrrpocTpaHrcTc, no Bceii noJ'roce cMerueHxq. ynery'ruBaroxlr,

4. CBeqa kak ra3oEaf, Oa6prHa 137
I

s s c, Bo BHelrHee npocrpaHcrBo BolrHoii nap
BOCnOJIHgeTCg l{3Hyrpl,i ROAOpOAOM, KOTOpblii

BHOB6 CMelU BaeTC' C KnCnOpOAOM.

,4aqbHeiluero rjaKonrreHx,{ rpe\4yqero ra
3a, oIHaKO, He noryrraercn. KaK TonbKo pgaoM

cr'lylaeTc, cToJIbKo aroMoB tsoaopola x Kucno-
pola, qTo NroxeT o6pa3oBaTbc, Mor'reKyr.ra Boabr,

oHa AeiicrBr{TcJrrrHo o6pa3yerc, 6naronapq Bbr-

coKoii TeMncpaType njrar\{e , I
Tencpb Bbrre(aouurii solopo:r cropaer 6e3

B3pbrBa. Tax KaK B6lcoKa, TeNlnepaTypa, nony-
qaloua,lcg np cogll,IHeHrlu Boaopoaa c Kr,rc-

rropo,qo M, ,uoBolxr eecrb fa3oBoii cr\lec Ito Ha-

4, CBega Kal{ ra3oaaq Oa6p1lKa

Oaxr, o roropou rrr,r 3!ecL 6yaeM roBopxrbr yxe, BepHo,3Ha
KoM 6orbrxxHcrBy rrurarereil, a rNreHHo, rITo nr'IaMrI cBel{x coaepx r
foprcqxii ra3. TaKxe Ha ocHoBaHr,IrI Toro oflpeae,rlerlfig llraMeHs, K Ko-
TopoMy MbI npxufix R npeAr,lAyrqeM pa3Asne! coBepueHHo qcHo! eTO

TOTbKO raroo6parHUe BeLrecrBa vorF ropcI6. o6p<11yq flr'lanr. a Aur-
Ixe lBep,nuc Hc B cocloqHtlr. Kor0a \rbr P:]cRxn BJ,lu xerlerHbl;
noporxoK (q. 2, rn. l, pa34.2), oH Toxe crop:Lrr! npx gror{ xd[e3o, BL'l

Ier'Irg cBer, coeluHgJrocL c Kxo'IopoaoM Bo3nyxa.

p Oro .u".ouoe ,aneHfie 66ulo crleacrBueM pacK:LrleHHoro cocroq
HI,tg TRep,lOrO flOpolxKa Xene3a, Il MEI He npuHllMtutll BO BHXMaHXe

np rtolt pac(arleHHbr\ rarcB. taK qto co6ctBetlHo o n raMeHx rnec6

He Morr'lo 6btTL peqn.
CpaBH M TencpL 3Tor cnoco6 ropeHr4, c rneHneM apeaecHolo

yrnq. KoHeqHo, ecr6 6or'rLua, pa3Hxua B ror\{1 qro ts olHoM cnflae
npoayKT ropeHr,rrr xer,re3a rrcpaLrri, a B ApyroM - ra3oo6pa3Hbrii (yme-
KXCnOTa), yrneKXCnOTa yreryqxBaercrl, rl ocTaloTcg rrlLub HecropaeMhle
rtacTI,I vrjlg B Bllne 30nbr. yTBep)qeHue, qTo Torl,Ko ra3006pa3Hble Be-

uIecTBa MoryT ropeTb c nraMeHeM, qBrgercrl Toxe napanoKca-rbrlblM,
ecnl,l cMoTpeTL Ha 3To c ToqKr 3peH q noBceaHeBHoii XLI3H[I, MbI BI,l-

nxM xe! qro apoBa, KaMeHHLrii yronb! 6]pbrii yronb, ropo, tuarepr{aur

cBeqr, cepa, KepocxH. cnxpT! 6eH3r,rH, T. e, rRepabre unn xfial<xc Bc

uecTBa, roprT Bce Bpeua c nlruren"*. lf,
O6BrcHeH[e gToii 3araaKl 3aKrroqaercq B ToM, qro Bce Ha3BaHH]Ie

BeurecrBa, no kpailHe, vcpe oTlracrr. cHa'rafla neperorrr B ra]oo6pa'l
Hyo OopMy, a noroM o6pa3oBaBuuec, ra3['I n napbl cropalor.

Ql ,4uu "r",lyorrr" 
orrllTa Mor)'T no,IlrBepallTl cKa3aHHoe orHoc!,I

TerbHo cBeriu. B nnaMeHx cBeqfi 6yaeM repxarb creK,,rrBHyrc Tpy6Ky,
KOTOpTUT HeNrr{OfO COrH).ra, KaK 3TO nO(a3aHO Ha pI{C, 56; 3Ty rpy6Ky
noMeu]aeM TaK, qTo6lr oalrH xoHeu Haxoax,.rc, KaK pa3 HaI OxTItneM,
O,reHb cKopo vEt 3averfiv. KaK Dcrble napu reRy. no cteKirHHoti
Tp]6Ke, orqacrr{ ocax Ba[cL Ha ee creHKax R Bltqe rBepaoro Be lecrBa,
qacTLro B[,rxoAs u3 Tpy6Ku Hapyxy, rae MLI ],IMeeM ao3MoxHocrb Hx 3a-
xeq6. Etue Har/'IraHee cTaHer HaM npox3Bo.qcrBo ra3a B cBeqe, ec/'Itl Mhl

o6pasyron{[iic, ra3 co6epeM B ra3oMerpe, KaK 3To noKa3aHo Ha pl{c, 22,

IIq 3Toil qenlt M'r BBereM orBepcrxe rpy6Kx C ts cepeaurry nna-
MeHH, COBCeM 6IU3KO K (DriTXnlO, DOCre rOrO KaK 6)TLInKa B,6na-
roaaprr noaHrruo 6)'r6rnKu -4, coBceM HanorHrrc, Boaoi;, Ecn M6l

z

Pnc.55

K&!Uaa !, TO 3TOT npO{eCC COeAAHeHXT, KOlOp6lii MLI Ha3L,lBaey rr4-
N e 1 e.M. al HoBnrcfl 3aMerHbrNr A].Is fr.la3a. cieaoBaTeJILHo.

A i r"vq - . pd..dle-Hca rdrooopar' d"
pb BHo noAlep}l{/Baerca 6naroaap, xrMu!eckoMy npoqeccy BHyapf cMecfi.

KTo arrr,iMare,'rbrro c,relxn 3a 3rrrr{ o6arcHeHxeM, rcM 6yner Bnon-
He ,cHo! rITo Bo4opoa u Kr.Ic,rlopoa ,erKo t!1(]f],,T neper\{eHxlbc, cBol,lMtl
vectav , ruK KaK Bce cBorrTc, lonb(o \ o6pa ruBdh o llorocLl Lve
ue ,I 0 nocTaTortlloMy nononHeH[Io cHapyxg x x3Hy1pt1 cropcBlur{x
nponyKToB, l<aK 3To u 6LIr'Io B HaueM onbrTe c Bo3ayxo\r cBerxnbHLlNl
ra3oM, Ecrq 6br Mbr 6bun raK ycrpoeHbr,rrro Boaopol66In 6LI Heo6xo-
!l{t!, Halu &rl, aLIxaHrlr! ,I ecrrl 6bI corr'IacHo c 3TxM arr\roc(bepa 3eMHollo

uapa cocTorL'Ia u3 Boaopola, To Moxlto 6brno 6br roqHo raK xe 3axeqL
Br,rTeKarouuii x3 Tpy6Kn Kr.rcnopol, no,Ilo6Ho roMy) KaK MH 3acTaB,lrJIrI

BO3AyX rOpeTL B CBoTTUILHOM ra3e, ECiItl MbI XOTXM npXAep)(UBa16C,I

lOaO B3rrrAa, qTO rOpCHrIe eCT! COe,qI,IHeHI{e C KXCr'rOpOAOr\{! TO Mbr,

KOHC']HO! HC AOrXHbt rOBOp[iTL, VTO 1BO3A]4( rOpXTr, TaK KaK rclb
oH xe He coenrlHreTc, c Krlcnopo,[oM, Ho MoxHo, KoHeqHo, rloHrT e

<ropeHr{er erue 6onee o6o6rq Tr,,

TaK, HanpxMep, roxe .oBopr! lro Boaopoa ropH'r B Mope, noroMy ero 3rlr
nua mlamKxe Morlrlarb nnaMr.Ia,ree 3roronb'r xireer Mecro, Bo6pdrrroM
floprnKc, r. c, )irop roxc .opxr 3 sonopo,le.

l,l.l Bcefo cKa3aHHoro BnAHo, rITo Boopoc aMoxer -!x Bo3ayx ro
perL?> s KoHue KoHuoa He raK Hecoo6pa3eH, KaK 3To Morno Ka3arLc,

\d
ww

Ir'
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4) no:nuxruee r srou naaMeHr reluo cr'rpKxr &'rfl TasHrn clrenyrolle-
ro HHxe r'rexaulero Marepra,la caequ; BoKpyr (Drrxnrr o6pa3yercrr
BIIaIIiHat HanOTIHeHH:UI yxe pacllnaBABrlluMCfl BeUeCTBOM;

5) (bxrunb scacLrBaer xx.[KHi roplogxfi Mareprajr a cBor,r Kanrc]Jrsp-
Hhle oTBepcTL{t }.t 9TIrM BocnoIHreT coxxeHlloe BeulecTBo.

EE!ffimi. B 3aKrroqeHfie o66rcnhM cru€ BKparu€ crrnbHo€ sfl-
fiHIIe nr'IaMeHu CBeqr{ B npoT[BonoloxHocTb HecBeTruleMycfl nIaMeH]t
BO,UOpOAa,

9To npoxcxoArrr orroro, q1o qacrr, yrr'reBoropoloB Bcne.ucrBue
BbrcoKofi TeNrneparypbr pa3namrcTc, c BarAeneHleM yrnepoaa! Koropltii
ycneaaeT HaKarr.rT6cg ao6ena eue npexae, treM oH Hafi.[eT aocmToqHoe
KOJIHTIeCTBO (I,tCr'IOpOAa An9 CBOeTO nonHOIO CropaHl,s.

EcnH KTo-HH6yab 3axoger y6eaxr[c, B H:rjrrrqHocrr,r yrrepoaa, To
rorbKo creryer a3rr6 r notrepxarB B nraveH[ xaKofr-Hy6ynb \onon-
H6rfi npeaMer (@apQop, crexao). Ceiqac xe o{nLHo oxrax4eHHr,,ii
yt'repo.a HarIHeT BbIAeJrrTbc, B Bllae cax,l. crrna cBeTa nraMeHu flpl,

3areM HaqHeM Me!,'reHHo onycKarl, 6y-
ThuKy ,4, To 6)Tr,uKa B HaqHer Bcac6l-
Bar6 ra36l cBeqr. Bo BpeM, 3Toro sca-
cr,lBaHxq nraM, cBegu yMeHL[[tI6cr,
6naroAapc HenpephrsHofi norepe roDr-

CneAyer ocrepemrsc, roro, ,{To6br

oTBepcTr.re c Bo BpeM, npouecca Bca-
cliBaHu, qacTo ,lrfi npoaonxxTenr,Hoe
BpeMq Haxonllocb BHe n,laMeHfi, Ta(
KaK B 3TO BpeMrI K CBeTIUTBHOMy ra3y
Mor)'T npnMeuxBaThcr raKrie bojrDllrre
MaCCLI BO3,UYXa, 9TO 3Ta CMeCI MOXeT

Prc.56

crarb D3pbrB,raToi. Eo,rH
nocTaTo,tBo cBo60neH or
noaxr|rreu 6]'ror,rr ,4 u
Boc n.[aMr. cl

14TaK, cnenoBarenhHo, cBeqa npeacra&,rrerneicrBurel..b],Io a4ehb-
xyn za3tuyo dwdpuKy, n ecfli KTo-Hr6ynb u3 HauHx r[{Tarerei 3axover
ycrpor.rr| ce6e pa3MeqeHfie, To oH Moxer Ha xeKoropoe BpeM, ocBe-
Tl,trh xoMHary ia3oM cBeqrr, KoHeqHo, oH nplt groM Teprler ry gHeprxrc

cBera. r\o'ropa, npl,l npriroroBneH r.r ra']a 6bua ]rpaqeHa nraMeHev.
,Ila u cBerocxna 3Toro ra3a He3Haqr,rrer6Ha, noroMy qro np Me-

lllaHHbte K HeMy nap6t olqacTu onrTh BbMrIrIoTct B TBepaoM cocTo-
gHXX, eule !O Haqiua topeHHr; no-BLtII,IMOMy, BCe npOTUa nOAO6HOTO

pona ocseueHr,rrr, l,r ,1.11116 3a Hero roBopxTb aocTaBJleHHafl paaocTb
or opurrHarbHoro cnoco6a ocBeuleHrfl.

Byaer He6ecnore3Ho, ecrr MLI Tenepb B 3aKllIoqeHre eue pa3
pa3rncHxr\{ npoxcxoxaeBue nrraMeHr{ cBeqh, npo cxoaruue npx 3ToM
npoueccbr cneayloulxe:

l) 6naroaapc npx6nrrxeHuo 3axxeHHoro n aMeHx (cnurreK) crea-
pHH xn{ napa(bxH Orirr,uq HaquHaer rarrrb;

2) pacnraBxBueecr BeluecrBo cBeq, repexorxrlLuee 6raronaprr no-
BbrueHxro reMneparypH B m3oo6pa3HBle H napoo6pa3HLre Be,Ie-
crBa (rnasH6rM o6pa3oM coeAuHeHnrr yrnepola a soaopoga)'

3):areu noararerca y omrr,u nnaMr, gro npoHcxo,qxr raK! KaK

6brno onucaHo B npeabtayureM pa3aene;

Mbt HaBepHo 3HaeM, qTo HaKorLleHHbIfi ra3
Bo3Ayxa, ero MoxHo BbrBecrr ,r3 Tpy6Lr C
3axe,lb, Torna norlyrtlTcq Hacrorqee ra3o-

3TOM 3HaqITeJIhHO IrMeII[IllaeTCq.
Ecrrr ,aaxe crerKa a].rL Ha IUraMn cBeqlr, ro yxe 3To BBr3brBaer

ox,qax.[eHHe! IocTaToqHoe ]u, o6pa3oBaHr,L ca)Kll. I
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lnaea 2

3arueqatentubre caofrcrBa BoAbt

1. MoxHo noiygarb renro,
nonb3yscb xoroABor BoAoi

Kaxercr Hecoo6pa3H6lM, qro xojrolHa, sotra, Koropyrc o6brKHo-
BeHHo ynorpe6nrror an, TyDeHxe orHg ,urfi ox.Jrax.aeHus HarperLlx
npeaMeros, Moxer cr,ryx'l'th ]tcrorlHr,tKoM TenJIa. rlTo 9To aeiicr8tirenL-
HO TaX, nOKaXJT HaM CreAyrcUlrrC npXMepH,

Kz.tau u HaryAk npeacru&lror co6oro Mcraljrbr. Koropbre rdk
ref(o coenlHrtorc, c Kllc/'toponol\I, .JTo o6LIKHoBeHHo xx coxpaltrtor
B KepocrHe, qro6H npenoxpaHxrL or coe,arHeHu,I c Krc/.ropollor!, Bo3

Ayxa. Ecnfi irH 6pocxM Kyco.reK Kan],tu u\u Harpu[ Ha Boay, To orrri
orHrMarcT (xcJropo4 or Boa6r, ocBo6oxra, Boaopotr. [Ip]{ 3roM, KaK

,{ npu BcqKoM coea HeHr, ,r c Kr,rcJ1opoaoM, pa3aHBaeTc, TaKoe Koruqe-
crBo reora, qro ocBo6oxra@uluica Boaopoa 3aropaercr. npx peaKrlxrl
c raircM 9ro npoucxolrlT ucema. npx pearu c HarpHev 6onbrxeit
.racrbro. Ctlupr, Korophrii, KaK u3BecrHo, xoT, x s rpyroM cM6rcne,
3atatloqaer B ce6e 6onhuoii ,tcroqHrK Ten a, Toxe He Dcerna oxrraxlla-
ercr, ecnx ero pa36aB,srL Bo,qoli. Ecrx MLr Bo3bMeM onHy qacrb tsoabr

fi (\reLUaeM ee c oaHori qacrbo ql|croro cn pra otrfiHaKoBoii c Haro

TeMneparyphr, To 3aMeT[M ,cHoe noBHlxeHlre TeMneparypBl cMecH,

lloBbrueHhe reMneparypri eue 6o,'ree 3aMerHo flpu cMer eHlrv
BolH u cepHoii KacJlorLr, fi?'rr, Ilpr{ pacrBopeHxx eaKoro Ka,[]rs ru 4

HaTp[, a aoIe.
B 3ToM cny{ae noiryLraerc, TaKoe 6o,,rblxoe Ko,rx,{ecrBo ren,Ia,

'lTo cTa(aH, B (oTopoM npox3BonHTc, cMeueHtle, Moxer rerKo ,'lorl-
H!.rh, nonyqarcuuecr nplt 3ToM xrr.a(ocrx o6na,aaror raKoi 6onhuoii
pa3,},eltarcueii crroi, rro cne,0yer no3a6orxr6c, o npuHcKaHrH ltecrar
notrxoarulero,ru, noao6HHx onbnoB. EcIu Mr,r Hir-rrheM Ha Kpenxyrc
Kucnory oaHy Kannrc uru He6or6troe Ko,,IrqecrBo aollbl, To nocJreaHrl
HarpeBaercs c raKoii cunoii x raK 66rcrpo,,{To cpa3y nepexoanr B rtap
r,l 3TfiM Br,r3r,rBaer Heqro BpoAe B3p6rBa, 6naroaap, KoropoMy qacrb e!-
Kofi xrnKocrr,, Moxer 66rrL pa36pbl3raHa BoKpyr

flooroMy, cocraMrs cMec6, Heo6-
xolxMo r\{e&,IcHHo ,t ocTopoxHo JI}ITI)
cepHylo krcnory B Bony, a He Hao6opor,

OqcH6 KpacrBo MoxHo reMoHcrpx-
poBaTL np 3prTertx IoB6IuIeHre TeM-
neparyp6r, He nonl)3yflcb TepMoMeTpoM ,,
He 3acTaMrI rx flplKacaTbcfl K cTaKaHy,
npI,I noMoult npo6upKx, HanonHeBHoii
cepHLrM 3(bxpoM x norplD(eHrloii B 3ry
cn{ecb.3olrp rorqac xe 3aKrnaer, TaK
KaK ero rerlrnepar)?a KrneHrq 35 "C.

Ipyroe rero, koropoe B coenuHe
Hxx c BoAoii o6pa3yeT 6oJ'rLuroe Konxqe-
crBo renna, 3To xxeHaa ussecrs (CaO),
KOTOpa' npc cTaMqeT coearlHeHfie Me-
TMna ktulbufl, c KrrcropoaoM. Ee Moxtro
lo6brrL caMoMy, HaKarrBa, B ropeqeM
HECBET'TIEMCI IIJIAMCHT TA3A H]'IU NAXC
c noMoulbrc narnr,Hoii Tpy6Kx Kyco,t(t{ MpaMopa (yrnexxcnoii x3BecTu
CaCOr). yrneKrrcnora yneryquBaerc, l,t ocraercfl xxeHar ,|3Recrb

CaCO3=CaO+CO2.

Ecnu M6t npunBeM x ox,raxreHHoii ,r3Becrl{ Kanrrc Bonbl. To oHa
c cyjrbHhrM HarpeBaHr.reM xxMulrecxr coeAr,rHr{Tc, c Boloii. non) lr,rrc,
npouecc, KoropBlil o6htKHoBeHHo Ha3LIBaloT <(rauleHr{eM r3Becrht

CaO+H2O:CaO2H2.
qacro MoxHo Braerb Ha HoBrix crpoiiKax, qro BoAa npH 3ToM ,qaxe
nplixoaxT a KuneHr{e.

B Tex Mecrax, rae Her roppqero Marepuana, 3Tor Meror yflorpe6-
Jrrerc, B nocreAHee Bpewr An, corpeBaHHrr nxur{. nHqa npxroroBnr-
ercs B o/.roBrHHoM cocyae ,4 (puc.57). Oror cocya oKpyxeH, B cBoro
oqepeab, apyruM cocyloM! coaepxauxM xxeHyro H3BecT6,

KorAa Tpe6yerc, Ten as nuqa, To orKpbrBarcT sHeuHufi cocyA u
Hrurr{Bator D r3aecrb Bory, O6a BeurecrBa o6pa3yror npu cBoeM coenu
Herirrr Tax MHoro Teua, qTo colepxxMoe aHyTpeHHero cocyna Harpe-
Baerc, ao BecbMa BblcoKoi TeMneparyp6l.

1. \4o{Ho noryrarb _e_no, -o, blyecb ionoAHox BoAo; a4\

Plrc. 57. npxcnoco6reHfe Ane
corpeBaHxc nuqu c noMoulbo

!3Bec x Boabr

Mu ronyquM eue 6onee 3aMe,{arenhH6rn p ynbrar, ecnn 6yneM nxrb Bony
tsa KycxH 6apfira - Beuec, Bo co cBoi.icrBaMH, noao6HLrMn x3Decrx. Ecn! Mhr
He nerKo nonabuuiicq craKaH HanonHr.rM c],r${Mn KycKaMr 6aprra, Kmop6re
3areM o6o,,rbeM Botroii, ro renro, xo,opoe o6pa3yerc, npr{ 3-roM coeAxrreH rr,

J



2. qr,craa aoAa cnoco6Ha r3MeHtrb KpacK,

BnonHe cnpaBen'IxBo npHHrro lyMarb! ttro qrcra, Bolla Hecro-
co6ua pa3pyuaT6 xnx x3MeHsTb useT KpacoK, TonLKo Torna, Korla irrbr

pacTBopxM B aoae rr3aecTHr,re BeuIecTBa! HanpuMep, Lrropucryro r,r3-

BecTb, oHa HaqrHaeT aeficTBoBa'r'b pa3pyulrTenbHHM o6pa3oM, Ho 9To
He eflb reicTBre BotrH. a treficTare pacTBopeHHoro a Heri BeutecrBa,
Ho Bce-mKx r qrcrar, T.e. lltlcrtfi!]t]IpoBanHa, I,lrI 

^ox.[eBa, 
Bora

MOXeT U3MeHyTb IIBeT KpaCKI.
Cyqecrsyer coe.axHeHue Merar.rra Ko6a?'rbra c ra3oo6pa3Hr,rM 3ne-

MeHTOL{ XnOpOM. KOTOpOe Ha36rAaercr XJTOpXCTbTM KO6anbTOM (COCI2).
3To Beuecrso MoxHo KynHTb B (DopMe xpacHr,rx KpHcralrrroB, co-

,qepxautlx BoAy, MoxHonerKo y6eIxTlcr, LlTo oHIr colepxaT BoAy, ecJIr,I

B3qTb LracTb KplrcTaurr'roB r HafpeTb Hx B npo6upKe, Toraa KpucTaflJ'r.r-
3auuoHHaq BoIa HaqHeT ylanrThcr KaK nap, .rTo6H onrrTb crycTr.rTbc,
B Kanrrrl Bo,lbr Ha 6o]'ree xoro,llHlJx qacT.sx npo6[pKx. Koua Bc, Boaa
y,qar.It1Tcr, To BMecTo KpacHot'o aeluecTBa Mbl 6y,qeM LiMeTb cxHee. Ec-
nx Br.rl,rTh B ocTyxeHHyro npo6upKy He6or6uoe KolIqecrBo soar,r, To
Kr]opxcTr,rii Ko6anbT ToTqac xe cmHeT KpacHbrM y pacTBopuTcr, ecnx
Bonbr 6y,aer aocraroqHo. Ecnx 6r,r MH cra,rrx rcnapgTb BoAy! 3acraBrrg
ee KHneTb, To cHaqaua nor'tyt{xnx 6H ,IpKo-KpacHoe BerlecTao, a nocjle
laJrb eiirxero HarpeBaHu,t ongTb cuHee.

Sl Moxxo ynorpe6url cBerno-KpacHr,ril pacrBop groro coe rHeH,is
B KaqecTae TaK Ha3LIBaeMbIX CItMnaTItqeC(XX qepHl{n [rM pa3HOrO pO-

Ia ulTox: eolu rLicaTB nMt Ha 6enofi 6yMare, To nocre B6tc6IxaHH
HanrcaHHoe cTaHoBuTc, flogTu IleB[altMLIM! bnaroaap, cBoeii 6nea-
Hoi oKpacke. Ho KaK TorLKo MBr corpeeM pyKonucb Haa neq(ori rfi
,'IaMnoii, To HanrlcalrHoe cralroBr.trcfl cLtHHM, 6naro,qap, ucnapeHHK)
KpICTiUIrrt{3aUUOHHOfi BOALI. anrl TOrO .ITO6U HanHCaHHOe OnrTb I,tC-
qe3r'ro, IocTaToqHo 3ry pyKonxcb ocTaBrrTb npocTo Ha Bo3lt)r(e,

Bnara Bo3nyxa rorrmxTcq crHxM Ko6anr,Tx,,ropr,raoM, Ecrr-i M6l
nollbllluM Ha HanllcaHHoer To oHo Hcqe3HeT cKopee! mK KaK Haue
ar,rxaHhe colepxhT BolrlHbre rapbl. g

2. lrcrac BoAa cnoco6Ha ,3Mesrrb Rpac(x

JloB. JIerKo mKxe caMoMy flonyqnrl f,To coenaHeHue, pacrBopfl, npo

HarpeBaH rl qepHylo MeIHyIo oKrlc6, noryleHHylo HarpeaaHrlcNl Nlcrt

Ha BO3,AyXe B KOHUeHTplrpOBaHHofi conrHoii K c'IoTe nonyqaerc, 3e_

rleHLrri pacTBop, KoTopllii nprl 6o,'Iee crr,'I6Hor'l HarpeBrllfir{ IerteTc,
Iaxe xopr!HeBaTbIM, a npx oxnax,[eHuh cHoBa 3e,leHbl]vl.

$ Hatr onur uur HarIHeM c roro, Ltro, B3rB llecKorb*o Kp,lclaJlxoB

fTofo Beuecraa, palBe,0eM u\ B Bone - nonyqfi'lc, ,enellull pJc,rrup.

Ec,1H ero HeMHoro pa36aBrlrb tlucroii aoroii! To cHaqaia oH re,'lrer
cq ct4He-3ereH6lM u noToM cLlHxM: ecrll lvlt, IteMHoro Halpeel\l 3Tx

BOAOCO,qep)(aUlue Kp}lcrarrlJlbl! To noryqrM yxe He co,llcpxaulylo Bolly

xiopxclyrc verlb. xe,11o KopHqHeaoro uBela. l.o'lopafl c llp 6aB.l(rlxr\l
BOI],r CHOBC npeBpAlxaelcfl B 3ereHbtir nx c}llr11ii p3crBol.

)rcii )nlBxre,l6Hoii cMeHe Kpacor nalor cren)rculee 06L}lcllc
Hxe, MenK e qacrvuu (rlo,rexy,ru) rnopucroii Nlelx NIeKlr xcJITo_

KopxqHeBhrii uBeT; npH pacTsopeHHr B 6on6tuoNi KonltlecTBe lrorbl

6onblxxHcrao 3Tl,tx uoreKy, pacna,laerc, Ha cBoll cocraBHble qacril.

a r{MeHHo Ha OAHy qaCTL Me.qu r Ha 2 gacT}, xnopa.

B npor BononoxHocrl 066IKHoBeHHLIM aroMaM 3Tl{ pacnaBtll ec,
qacruuH 3aprxeHu 3JreKrpllqecrBoM (ueas no,roxurealttult, a uop
oTpxuaTenbHsrM), u ux Ha3HaaloT roHaMr.

MenHhte xoH6t vbr ce6e npetrcreMreM oKpalxcHHbr\l H cHltl'ii

uBer, a MopHbre {oH6I 6ecuserHLIMrI. Ecn6 pacrRoprlrl, Mopxcly(l
MCTb B HE6O,IIBIIIOM KO'II'{qECTBC BOAI,I, TO MCHbUCC KOJITr|CCTBO ]UONEKY-II

pacnaaaeTc, Ha rroHbl lr oT oaHoBpeMeHHoro npsc)T cTBl4g N{onCXyn

l,t uoHos noryqaerc! 3ereHLlii uBer.
B caMoM ae,Ie, MoxHo R HeKoropblx BeulccrBax pacrRopl{Th llc co

aepxaqy@ Roay L,lopl{cryIo Mear, x nonyqlrrb pacTBop c xenTo Kopllli

HeBOii OKpaCKOii.

Ecnx aepxarb orHoBpeMeHHo nepen Ia3aM crHnii x Kop 'lrl€-
Bblfi pacrsopbl, To B rna3 6y.El,"r npoHxKarb oaHfi 3eneHhle ny(Ll. Ta( xc
06brcHretc, tt onhtr c nepeKpauuoallr{eM )inopxcloro K'\6J,'bl'r. x"_

TOpLIi B CyXOM Bll,Ae AaeT Crlttltfi uBeT cBollx NIor'IeKyn. a Ro Ellaxllorl
cocToqHn, l,ulu c KpHcT:ulrll{3aql{oHHoi Roaoii noKa3l,lsxcT xpacHyx)
(pacKy Ko6arbroBbrx rroHoB, EI

npxBeaeM eure,qpyroi cnoco6,I3MeHeHu, uBeroB.

f! Harpeerr n npo6upKe urx B MzuIeHbKoM (bap$opoBoNl rxrne I qacrb

ndpexuclr ruapranua, ll/2 ,{acru eaKoro Killa I gacrb xrop[croro ra
nHe x nocrc oMiDKtreHxq o60nbeM rroT TelllHo-3cneHblii cnlaB Boloii,

L43442 rrasa 2. 3aMe,rarenbHbre caoicrBa BoAEr

3acraBfir Boay Bcxope xfinerb. Eulc yepe3 HcKoropoe BpeM, Mhr yBxnxM
qepe3 creHxx craKaHa, qro HeKmophre Kyc(r 6apura Haxerunrcb aoKpacua.
MH Br{ar.ru. raKnM o6pa3oM. xaxoe 6onburoe xonuqecno renna rvoxer 6brrb

onHon Bonhr.

Xlnopucra, Mea6 (CuCl:) - oeuecrroc snorxe noao6Hh,Mr.r cBoil-
crBaMx. Ero MoxHo Kynurb B Bxre ctHr{x, coaepxaluux Boay (prgran-
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3eneHhrfi pacrBop oro,.rbeM or HepacrBopHBureroc, ocrarKa lrrlr Dpo-
(bxnETpyeM ero, Teneph 6epeM 6onbuiofi creKnrHHUfr craKaH t noHe-
MHOry npu6aMreM BOIbr, KOrIa M6I ,qOCTUraeM OnpeAeneHHOrO pa3-

6aMeHr,rr, 3eneHhri uBer cpa3y nepexoatrr B KpacHLri:i.

6naronapr 3ToMy IrMeHeHul() uBeroB treHui pacrBop HaruBa-
eTc, pacTBopoM xaMe,'IeoHa. lg

O6brcHeHr.{e He raK npocro,,{ro6br MEr Mo.ru ero 3recb nplrBecrx. MoxHo
ronbxoyKa3ar6, \ro aeno r.{aer o npeBparqeHux 3eneHoro MapraHueBo(rcnoro
mrn (K,Mno4) B xpacHbri MapraHueBoxxcrdn r(aru (KMnoa).

lnaBa 3

Ilpeapaqenn e sneMeHToB

1. HaK ogr,rH l,r ror xe 3reMeHT
Mor{er 6btrb B pa3rlqHbtx BxAax

Xom NtlI o'leHL c(opo npfiBIitKaeM K ToMy, qro oA H 3reMeHT, co-
r0 H Hrqcb c rp) r r,rv. LoBepueH Ho 14 rveHqe I cBoil \apaKt ep, Ho B.la,ra[e
IiaM 3To KaxeTce olreHL cTpaHHbtM. KucnopoA, Koropbtii Mbr BAbrxa-
eM B BrlAe ra3a, o6pa3yer B coen eHur,r c ApyrrrM ra3oM, Boaopoaotlt,
xraaKyro Bo4y, KoTopyro Mbr nbeM, a B coelrrHeHuJl c TBeplbrM TeJ.roM -
KpeMHreM (cxnuqnfi) - msepadi KBapu! KpeMeHb xrr,! flecoK.

)neveH I Mor(et r r\teH Tb cBor,i Bxa u cBolic I ad, qaxe He coea Hrt-
rcb c apyrr{M 3neMeHraMx. TaK o6crour, HanpxMep, reno c K cnopo-
.qoM, XuMuKx npuuln}r kroMy BbrBoIy, qro BcrKa, MoreKyrrra Krrcr.ropora
cocronT,r3 aByx aroMoB. KorAa coeAuHrrorcJr apyr c lpyroM Tpr,r aro
Maj To rroryqaercrr coBepurehHo AplToiii ra3, a xMeHHo o3or, KmopL,I]i,
Kax rl3BecrHo, o6pa3yerca B 6o,,I6[lux (onx,recrBax npx 3nek"Tpl{qe
c(xx pa3prAax, I{ nprl yaapax MorH{r npou3BoarlT 3anax, noxoxxii
Ha 3anax cepbl. OT npocroro Kricnopola oH or/.Iuqaerc, TeM, qro oH
/terqe oKxcr'Irrer Aplrxe BeLIIecrBa, no3ToMy rcxyccrBeHHo Ao6HTr,tii
o3oH ynorpe6n, xrr l!r, 6eneHfiq.

3aMeqare,,rbHr,rMI cBoilcrBaMu 06raAaer raKxe h cepa.

fl Cepy 6oarurero vacrgro 3Haror B Bnae xerroro nopouKa (cepHr,rfi
user) nru r nuae xe,'r,srx na,rouer (sepeuxoaa, cepa)- PacnnaBrM !o-
BorbHo 6onburyro Maccy ceprrr B noaxoAquleM cocyle rr AaAxM eii ocrbrrb
Hacro,rbKo..r066r Ha creHxax coc)ra u HaBep\y o6pa!oBanacbrBepnaH
Kopa, 3areM nporKHeM BepxHlolo Kopy u 6brcrpo Bbrr'rheM HaxoArlrlyrcc,
BHITpU eqe xxaKyro cepy.

TorAa vH ysuar[, nH],rpu cocyAa Ha 6oKoB6rx creHKax MHoxecrBo
(pacxR6rx crepxxeo6pa:nnx xpuc.a,,r,rnroa. Q

CoBceM Apyr),ro OopMy uMelor ecrecrBeHHbre KprcraJrjrlt! Koropbre
HaxoArr B ByjlxaHuqecKux MecrHocrflx. l,lcKyccrBeHHo MoxHo nony-
qrTL noxoxue KplrcTallrbr, ecr,Ir pacTBopltTL cepy B cepHhcToM yrr,re-

I
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po{e (6epeq6 OT orHr) x AaT6 pacrBop}rTExro cnapxTLcrr Ha oT(p6l-
ror!1 Bo3lyxe (n3 3a nroxoro 3anaxa). Oco6eHHo 3aMeqarenLHot OotMU
ar\IopoHarr cepa. Ee non] raloT, ecnx pacnnaRneHHyrc cepy s6rr1llrb B xo
rloAHylo BoAy, OHa He Ae,,raeTc, TBepnoii, Ho o6pa3yeT KopurrHetsyD,
nrfiKyro, 3nacTxgHyro Maccy, KoToparr 6on6ueii qacTr,x) yxe Ha cre_
,lyloulni -[eH6 onrrTb npeBpaulaeTc, B o6r,rKHoBeHHyro cepy. Oocoop
tscTpe(tac1cg o6uKHoBeHHO B BXAe XerlTOrO TIlepIOrO Tena, KOTOpoe
MOXHO pe3aTb HOXOM; B TaKOM BX/'le OH OqeHb 

'4OBI{T 
X TaK TCTKO

aocrLrraMeHrclcq, qTo !acTo Ha(IrIHaeT ropeTl, He 6y,,lyrtx Aaxe larper
no :)roii npx,lxHe HyxHo ero coxpaHerb x pe3arh s Boae. OrrraKo
\)txccr ryer rfdctrbtli oocrbop. Kot,,f ,tii coBucv Ie flqots,1t / Boc
nnaMeHrercr c TpyloM,

TaKoro poAa paarlulHLtc d)opMlr orlHo.o tr Tolt xe BerrtccrBa Ha-
ir.]BaK)r aruomponu4ec{u u aapfi&|tu.

Q! Har6o,ree:auevarerlbHbrM nprueporlr raKxx OopM rBrrerc, pre
,4nd. KOr upbrx ,.1 {de( teH no, BxDol\l a-q \,1 la. tnao[1, x HcKycc r BeHhor o
aMopoHoro yr,repoAa (caxu). tlTo 3Tx rpr{ BeulccrBa npelc,lElrlrror
co6oii oArrH r,r ToT xe 3rrleMeHT) RrrAHo l{3 Toro, rlTo flp cropaHfix Bcex
ryex Ten flor'ryqaeTc, o4Ho Lt To )(e BeUIeCTBO, a lrMeHHO yrIeKrIcJ,IoTa.
Ipu 3ToM oKa3brBaerc, Taxxe, rlro o!fiHaKoubre BecoaLle koJrrgecrBa
Tpex (DopM yrnepoaa npu cropaHr.t larcr oIr,,HaKoBEre Kor,trqecrBa yr,
.rreKrcnorhr, Hanpor B Toro, Bo3([Karculaq npr 3ToM TenroBar 3Hep-
rrfi pa3nxqHa, AMopOHbrii yr,lepo Bl,rtenreT Ha[6orbrxee KoJrueecTBo
'lenJloTLl, iL[Ma3 HalrNreHbuec. El

2, KaMeHb MyApeqa, xnI O1lrocoocK],|f KaMeHb

epe6pa B cBearde MAaoca'd ronyqe-
tsze 4x o6paaHo 43 ernx )sraxocrei, ne.Eo 6EDo EoEepu r6,

qeEoEeqecxo!4r tees

TorbKo coBpeMeHHa, x!tMI{, HayqI,IJIa Hac, qro icr'ta Bcet]la ocre
rcTC' TeNr) 9TO OU,1 eCTB, !t He MOryT CACJIaTLC' HX']CM Apytl,I\l. PaC

TBOpToTC' JIll Cepe6po UnX alIOBb OCaXnaeTC' ,l3 paCTBOpa, Coenrltg
eTc, Jlt oHo c apyruMx aeuIecTBaMI I,tr'II4 or)ler.rrercrr or lrxx, Itaxo
nr,rTcg rrru oHo R TBepaoM, Hefipo3paqHotri u,,r,, xxaKo^{, Ipo3pa'rHor
n Jle, - Bo Dce\ ). \ npedpauerrxr\ cepc6po o!racr(, B (buclr llct,
BOrlarr;lr,rbHoN{ KoJrrrqecrtse, u onpelejleHH6lMr npucrualvl}t cHotsa r\loxHo
BbraenxTb npcxHroro Maccy cepe6pa. Hx o,4rro 3eprrbrruKo x3 OyrTa ce
pe6pa He npeBparqaercs B.qpyrofi Mer&u, u BxKaxae lpyra, xpynurxa
MeTarrra He npeBparrrrca B cepe6po. Haur rro3HaHu, o cocmBc |c.]l

B NIlIpe Her,{31\{epfiMo ynpocTxllrcb, Koraa ofKpblJ1tl, qlo clroxH6rc 1c
,a, Hac oKpyxarcq e, Mof),T 6BlTb pa3rloxeHrrl Ha 70 npocTux Te.q,

Ha3brBaetublx gr'IeMeHTaMx! u KoTopble o6pa3ytor cBoxNr pa3r,rrlrrhr\r14

coe!lIHCHtlrvr Bcc TeJIa. Hac oKplr(atouJxe,
r-leM aanl,ule llrr'ro nccr'reaoBaHre! TeNr 6oree r,ly6oKxNr oaHoB,j

nocb y6ex,4eHrre, 9To K (qbrii gneMeHT BeqHo Heu3rueHreM! rilo Hv orllH
3rerlreHT HrxaKrlMr,r cpe.ucTBaMr Her'rb3e npeBparurb B lpyrori 3,,reMeHl.

HapaRHe c aruM TecHo pa3Bur'roc6 yrrcHre 06 arorlrax, MerLrraiiufix
qacrxqax 3,!eMeHTa, Koropbte, KaK yxc noKa3trlBaeT I{x Ha3Ba e, cgfi-
TiUIIiCL HEAE]qI,IMLINIII U BETIHI,IMT, TIICTXO 3ATIETI,1Th, IITO YgCHLIE O HEU3-

MeHreMocTl{ aToMoB 3aKrIrcqaeT B ce6e y,{eHrre o Her{3MeHrre\roiji npu
pore )re\reHroB. ?ro Feere. lcra9lHnc hoeo 

^u,\tt,L
,1 !OClxlUee lar{) BblCOkOu CTCnCH pa1BIll ,.. CHOBa nO lleKnlOf\O;
creneH co6upaerc, 6Brrh onposeprHlrbrM <lroBeiittleii xu11rleii,. Irc-
crle!oBaHrr, nojryqeHH[,re 6r.raro,qap9 3aMeqarenbHhr]\{ cBoiicrBaM rrddrr.
np Benx Hac K BLIBoay, rtTo qacTt, aToMoa, r43 Koropbrx cocroqr SneMeH

Tr,r, nocTorHHo pacnaaaeTc, Ha 6or'ree MerKr{e 'racrr4 xrr{ Koprlyc(}.rbr;
a yIfiBflTer[,Hr,re cBoiicrBa paau'l, TaK oulrqarcu]tc cfo oT,Ilpyar,Ix Tex.
MOD.r 6brrb npxnxcaHbl loMy, r{To y Hero 3To pacnanerllre aroMoB rlp -
HUMaeT 3aMeTH6Ie pa3l\Iepbl.

Toraa HeBoJILEo ao3lil4Kalor creayrcuxe Bonpocbr: qro xe ilc.rla
cTcg c rIacTrM , ocBo6o)qeHHbrv 6naroaap' pacraacHurc aToNloBl
riTo npoxcxoanr c ocratsrxnMl,rc,l qacrqMu? HecKoJrbKo -rrer roMy Ha3aa
r{acr}rqHoe peueHue nepBoro Bonpoca Mbr nor.ryLrr4r,rr,r or r.roHAoHcKofo
(bu3r.rKa BxnLrMa Paruceq (wllliam Ramsay). Sror 4rr{3xK noNrccrr4-,r

LIe6OJIblrOe KOJIITIIeCTBO npO,qyKTOB pacnala, TaK Ha3L'IBaelUylo <frla-
Hauxrc> palxr, B ManeHbKyo rpy6Ky. Cnycfi HctcJlro oH l,rccreroR&rl

B CpeAEue
EerqecrBo, aoropoe oaIr@ cBoE Ep4xocHo_
6& 4reBpa!firE Aaxe Bce Be-

r{u B 3oror!o. EpexAe lcero loerolqr arxr,oa4(r cTapanr4cE
co Bcew cpencrBaE, xoropEe MofyT Epe-

Bpa4arE onEo BeqecrBo ! Elyroe. oH, rny6oxo Beprntr
r croe ,cayccTEo u, aeuo 3axruoqarocE 10116-
Ko B ro!., qro6E npostrKsyaB E ero rait.y. O lpasrqax se
sToro zcEyccrEa osr r,rr{etrz BecEMa cna6oe rpeEcraBreee.
,Ix Bepa B Heorpatsu qeEFlrro usMeEre!.rocT5 cBoicTB Berqec?B
AorMa 6!na cTaEoB
nee 6Eru re ropas4ren6@e xoropEe @ rei-
caBuren6lro yEanocB orKpErB rlp4 EoMo]qr t,fx crapaei. Ko-
raa xe os4 yB!4Eerr, eao BolMoEo rpeBparqeE e rBepr4
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conepxuMoe rpy6Kx c noMonlbro cleKTpocKona ,1 3aMeTr.rjr, rtTo cneKrp
3l\IaHauIH }l3MeHI,trCr: B HeM qCHO BLICTyIrrr'ru rI,IHrlrl! AO TeX nop He-
Br,rar,rMLre, no KoropbrM MoxHo 6Hno onpeaeruTb npuc}.rcTBue B rpy6Ke
Ia3a reJrxq. PaMceii eqe 3a HecKoJlbKO reTIo 3Toro onLITa oTKpbrJ.I oToT
3reMeHT Ha 3eMre, nocr,Ie Toro KaK cneKTpiulbHHe uccleaoBaHxq coJl-
HeeHofi aTMoc(Dep6r nprBe/'ru K 3a&.r,otle8uro, qTo B Heri cyuiecTByeT
eule Hex3RecTHr,ril Ha 3eMjre 3l1eMeHT, xMeHHO renufi. TaKrM O6pa3OM,
B leqeHr{e Henenx pa,qxfi npeBpaTruc, B renufi, Tax xaK paasfi x renxfi
r'ro cBoxv Ytlv}tqecxrv u oxlx,recKfiv cBoticTBav rolxHbt c'lIlaIbc9
PAAIIU9I,I[,IM" 3JIEMEHTAM', TO CICAOBATEJII,HO 3AECb MbI I'MCENI NPXMEP
npeRpauleHxrr oaHoro gJreMeHTa B ,qpyroii. TaKrrM o6pa5oM, MeqTa an,
xl{MxKoB orbrcKaTb <KaMeHB Mylpeqa,, xoT, x B apyroM BHAe) Bce xe

Sror npouecc pacna4eHrre pa!r, coBceM He npocx He ronbKo
HeKOTOpbre rpynnH KopnycKyn, KoTopbrfi Bbr6paclrBaroTca pacDallaro-
ull]Mcg aToMoM pa,ql{r, npeBpalqaloTc, B aToMbr rerrxrl, Ho }I \acTL
ocTaau xcg [cnbtTBrBaeT To xe ,I3MeHeHIr, npoxoarl qepe3 pa3nxq-
Hbre cTaatlt{, lr3 Kmopbrx, KaK KoKeTcr, 6oIee nocTosHHoii ,BIreTcs
cralrr! cBrrHua. Kax oKa36rBaeTcr, pa,auii caM ecTb npolyKT pacnaAe-
Hnq ypaHa. TenepL MLr Brur,tM LreTbrpe pa3jrrrqHLre 3reMeHTa, KoTopbre
reHeTrI\ecKlt cBrI3aHbi Mex4y co6oii,

Aaree ccneloBaHr.{r noKa3aru! qro HapgAy c apyrnl\{u x3secr
HLrM paaxoaKThBHbrMx TenaMx (ypaH, ropnii, nonoHr.ti:i, aKTr.rH!,rii),
KOTOpEIe O6HapyXUBatOT 3MeHeHrIr, CXOAHbIe C Il3MeHeHrIeM palUr,
TaKXe U MHOTXe XOpOIUO O6CneAOBaHHbre BenIeCTBa npI,I AeTILTI6HOM
Ha6rrcneHxn o6Hapyx BaroT rBreHxr, cxolHbre c palrroaKTr'ltsHbrMn
,ajreH rMu, xoTs B 6onee cna6ofi cTeneHu. [IogToMy Heo6xoltrMo ao-
nycTrlTB, r{To I, oHl, MoryT noaBepraTBcq cxoaHbrM I3MeHeHI,I,M. PTyT!
x Meab npogBl,rrr,r 9cHLre npx3HaKr,r 3Toro poaa, x no Mepe ycoBep[eH-
CTBOB HII' METOAOB HA6NrcAEH'j'T BH'CH'CTC'J qTO HI,I OAUH 3ICMEHT
He Moxer 6bnr,6e3 noAobHLrx npeBpalqeHui, [1o-BunxMoMy! TaKxM ()6-
pa3oM, Bce Haxoar,rTc, B cocrorrHHri pacEala u npeBpaueHle. TBepabtir
a[Ma3, KpenKoe xeJ1e3o! MaccI,IBHblfi fpaHxT, - HxqTo He cocTaBJIr-
eT ucK.rrcqeHxq B 3ToM Bceo6rleM pa3pyueHlrq, npnpoAa aei:icTsyeT
Me&reHHo, Ho sepHo. h, 6LITb MoxeT, no npolllecTBl{rl MI{JIIIioHoB
croJrerail ace amoMbL Haaezo )uupa pacflbtnflTcr, qTo6Er o6pa3oBar6 Ho-
Bylo BcerrreHHyro,

Llacrs rperun

EronoruqecKHe
14 nGHXO,lOrl,lHeGKne

napaAoKcbr

I
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Heqto o cKenere,
xpoeoo6paulennn n nnranuu

1. ,louraAb B xa'{ecrBe 6anerHof, raHqoBulllUbt

Ha6nl,oaa, Hag HaurrM TeJIoM ll TeroM xl,lBorllblx, MLI o6Hapyxl'tM
3HaqI4TeIbHOe CXOACTBO Bo MHorlx CyUIeCTB€HHLIX qepTax xx c,IpoeHl'lr.

3To ecrecrBeHHo nocJryxxro K ToMy, qro Mbl{arr cxoaHhlM qacrrM

o]lrHaxoB5le da3DaHrr.
Ho Bne,larneHre HecBe,[yqero qeroBe(a orHocurerbHo crpoerxc

TeJla u3BecTHLrx xHBoTHblx B HeKoTopltx c.Ill raqx ne coBceM coBnalaef
c (baKTaMx. TaK, HanpxMep, rlacr6, (oropyrc qenoBeK Ha36IBaer xolle-
HoM y noua,aei, oBeq, 6HKoB 14 rpyrrx xxBorHLIx, coBep[IeHHo He co_

orBercrByer qeroBeqecKoMy xonely. 9ro Mr,I MoxeM 3aMfirrD, cpaD_

HuBag cKerer ,rejoB€Ka t,r rouraar (prac.58). npo*le Bcero cpasgrM
qenoBeqecKyro Hory x 3a.[HIoIo tlory noua4r. Arc aro uejlr, Bocnonb-

3yeMcff nepBLrM u nocr'reaHuM x3 5 cxeMaruqecrclx pucyuror (puc.59).
Puc.58, Koropbrfi BrrorHe coDraceH c ,ueicrBxrenbHocrbro, noKaxer,
KaK Ha aene BhrDrrlurr 3Ttl ,{acr[. KaK tl3Becruo, BepxHpro qacrl Ha-

rrrefi Hom MsI Ha3brBaeM 6eapoM. Jlovaua, B Heu xoct (plc.59) BD,
Koropac coeruHeHa [ocpeAcrBoM 6erpeHHoro cycraBa B co cKeneroM

rynoBr4ula, rogToMy Ha3blBaerc, oeapeHHofi KocrLIo, EeApeHHDtfi cy-
cmB roua.q{ o6o3HaqeH 6yGofi -4; 6eapeurul Kocrh oKaHqlBaerc,
B C. 3a 6e,qpeHHbIM cycraBoM uaer KoneHflbtfi cycraB. Ha cKenere qe-

,oBerecKoi Horx oH Halotttrc, B D , a B cxerere norxar[ oH o6o3HaqeH
6yKBoi C. y nouaAefi x MHorrlx rpyrsx xxsorHblx 6eApeHHas xoct6
,4C rar xoporxa, no cpaBHeHuo c arLIHofi Horu, x npxroM 3aHI'iMa-

eT noroxeHue HacToJIbKo foprl3oHT:urbHoe, qTo y xlrBoTHoro, (oropoe

Haxo,arrc, B xopo[reM cocrorHlr],r, 3Toao cycraBa C notrrfi li*al{er-
Ho. naxe B ToM crryqae, Korra 3Tor cycma 3aMereHr HanpnMep, ecll[

1. ,louraAh B xaqecrBe 6anerHoi raHqoBqfiqbr 151

Prc.58. cxenerH qeroBe(a $ nowa4$

xMaoTHoe oqeHb cr.rr6Ho xcryAaro, To Bce xe HecBenyulrfi ,ieroBeK

3arpyllHxrcs [oaLlcKarL Inq Hero H]ry<noe Ha3BaHxe. BepHee Bcero, oH
HaiBan 6H ero 6elpeHHLrM cycraBoM. TaK KaK Hacrorruxii 6etpeHHbri
cycraB coBepureHHo HeBlrAr,rM, Haxorrcb o.]eH6 rny6oKo noA MrcoM,
'Ibnep6 nepeilqeM K cn€AyronreMy cycraBy -E Ha cKerere ,rouaqH.

ynouaaefi sro nepsbr rBcrBeHHo BHcryna|outl,|i mnerbHo orry-
,roBlrua cycmB. HecBeaJfl{xfi qenoBex, Koropufi cyArrr, aoBor6crByflcb
r''rmlrb cBor.rMH Ha6,rrcIeHxrMx Har xrrBhrM x{BorHLlM, o6hlrHo Ha3o-
Ber aror cycraB (oregoM. 14 To,rbt<o B nl rrxeM c,ryqae ox yrl,lBl,rrcrr,
3aMeTflB, qTO ynolua,q (KOneHOr COrHyrO Ha3aA, a MeXIy TeM y qero
BeKa, oH 3Hasr, corHyro Bnepea. KoHeqHo, gro nporxBopeqle rorr,Ko
BHeuiHee, noroMy qm (KoneHor .& Bosce He egrb xonexo. npexle ,reM

npoaorxarL aanBue Harxt paccyxaeHnfl, nocMorptrM r{a 3 cpeaHxx
cxeMarrqecKr,rx prcynxa (pr.rc,59). CpaBHuBas ux c aByMrr ocrarbHLr-
MI,t, M6t yBt4AHM, qro Bco 5 xMelor coBeprreHHo oAHo ll To xe q]IcJIo

Kocrefi x cycraBoB, pacflo.IoxeHHbtx c oaxHa(oaoii rocneroBarerLHo-
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Prc.59. Am cpaBHeHxe coorBernByrourrx eneHos
yeenosekarynouraau

CTLIO, a qTO ABa prAOM CTOTIUIXX pXCyHKa nXUb HeMHOIO OTJ'II{qaIOTC'

oaxB oT Ipyroro /rlrrxHofi u HanpaMexueM He(oTop|lx KocTei. I4Hhl_

MX CnOSaMX: mX CpeAHUX prrcyHKa npeAcTa&[rIOT CO6Ofi nOCTeneHHHe

nepe\olrll Me&ly nepBbrv r nrTLtM l,r noKa3HBarcT. qTo Mexly Holoii
routaaq ,r qeroB€Ka cyqecTByeT nonHefiuee cooTBeTcfa[e.

no3ToMy oHx noMor,,r HaM noHrrt cJle4ylo[lee. CycraB, KoropHii
MBI Xerart 6LI Ha3BaTb KOIeHOM irOUiaArI, B AefiCTBUTe"',IbHOCTU eCTb

cycraa crorrhr, Il KocrL G coorser:crsyer nnTouHoft Kocru -E 3a nrroq_
Hoii KocrBro B -E HA,'r eqe HecKojrb(o MeHbuII,rx KocroqeK, xoropble
comaercrBy,or npernrrccHe ,renoBe(a. Aaree fiAer ,4oBonbHo aJIl,tH-
Haq xocrb I(, (oropyro HenocBqrueHHbrfi Ha3oaer 6epuoBofi Kocrblo.
Ho oHa, sepHee, coolBercrByer Kocrl , nrroto p cyHKa, T. e. oaHofi
u3 nrrccHeBbrx Kocrei qeroBeKa.

14MeHHo 3aecb Mbr BcrpeqaeMcq c 3aMerHhIM pa3nxqr{eM. y nouiaau
B 3TOM MeCTe MH HaXOALiM Jll, llb OAHy KOCTb CO CneIaMX AByX ApyrXX
Kocrerl no o6exM ee cropoHaM. A y qenoBeKa 3recb Haxoarrct rlrrL
noapra nexaqxx KocToqeK nr.rocHbr, KoTopble xa)'r or npeanrlocHll
ao HaqMa nauLueB.

Ho xaK xe noHrrb 3To pa3rxqrre! ecnu nepeg creHHble xocrl't
,reroBe(a u nouaAx Bce xe coorBercrByror Apyr npyry? He,uaBHo 6Euu
HafiaeHbr cpeax ocrarKoB (ocrex BLlMeprlxx BxroB xlrBorHblx Kocrl't
xttBoTH6tx. Bo MHoroM floxoxllx Ha rouaqS, Ho MeH6[Il{x no ae-
r'I{qltHe !I c 6onbrxxM qI,ic.,IoM nan6ueB, I4cc,IeloBaHue 3Tvx (ocrefi
npHBero K 3aKrroqeHuD, tlTo rpeaKx Haluefi rouqau nepBoHaqarbHo
xMqnx 5 narLueB; a noroMKH xx Bce 6oJrLue npxo6pera,lu npI,IBhl,{Ky

onr{parLcs Ha nepeAHroro .racrL cTonbr; 6naroaap, 3ToMy, oHx npxo6-
penx npHnoAHrrylo Ha,u 3eM,,refi nsrKy, a KocroqKr{ nrrocHbr !r nanLqeB
.a'l)l(e cTaIJlu noqTlt BepTuKaJILHEt; 

',l 
B (OHUe KOHUOB XXBOTHbTe CTa-

JrIl cTorITb Ha KoHuax najlbueB ull,t, ToqHee, Ha <HorTrxr; nocrellHue
cII.[bHO pa3BUJII,tCb B tUt{pXHy U IOnIUXHy H Claflll fiMeTb AI]n KOnLIT.

B To xe speM, Hax6oree nnxHHbrfi cpeaHHfi nareu crJrr cJrpxJ,fl b
onopoitr BceMy reny; oH Bce BpeMn pa3Br4Bancr x yAnhHrncr, TorAa
KaK 6oKoB6re na,1Bu6r arpo(brrpoBartc6 x ,rcqe3Mrr. 06 ux npexaev
cyqecrBoBaHtllr y coBpeMeHHoi /roruary cr'ryxar HanoMuHaHreM rBa
roHxx\ orpocrxa, Koropbre cpocnflcb c 6onbuofi Kocrblo nrlocHhr.
Cn€,[oBarenbHo, Hora Jtol]Iaall npoura B cBoeM pa3BrrHx, Halr HarI

c nrruna,,Ioii Horr, qepe3 rpr nopa3[TerLHLlx tI3MeHeHurl. Bo nepBr,Ix,
qrc.rlo oilrlbueB yMeHE[I[JIocb ]lo otHoro, Bo-BTopbtxt 3ToT naJl€u TaK
pa3Bxnca, qro OaKrHqecKfi o6pa3osar ro,reHb, a B-Tperbux, Konbrro,
T. e. fo,lueHHbrii Hororb 9Toro nanhua, Kacaerc, 3eMrtfl,

B HacToruee BpeMq B oroM orHoueHrrx no aI6 npuo6pena co-
nepHrrKoB B r|ue 6arerHLrx raHuopos u raHuoBurxrl! uenb Koroparx,
no-BltarlMoMy, (pyxltTLcg u TaHueBaTb Ha KoH,lrKax na,16ueB. oTo
cTpeMJreHue aeneT K geMy yroaHo, 3a rcKrIoLIeHreM Bne'taTr'IeHv,I Kpa-
cr{Boro r, rpauxo3Horo aBnxeHur. OqeBy.trHo, 3To pacct{xraHo Ha 3pu-
Teneii, Koropbre npennolrurapr yar,rBxren6Hoe KpacuBoMy.

O,qHaKo caMas 3HaMeH Ta, 6anepuHa B cocrolHHr.a /.rurub raHue-
BaTb Ha KOHTITKaX nanLUeB, Mexny TeM KaK rrroluAIh, 3anprrxeHHan
B 3Krinax, Koropr,rfi ee xe npliBo3HT Ha cneKTa&16, xo,qlir He ro,lr,Ko
Ba KoHqr{Kax najr6ueB, Ho aaxe Ha Hoirrx. Ecnx 6},r KaKoii H[6yrr,
6MerMeiicrep no(a3:ur cBor{M 6aiep[HaM Tor xo,q pa3Br,rrl,, Konr,r
Ta y nouanH, Korop6rfi Tor[,Ko .]To pa3o6paH HaMu, To B Harexrrlc
Ha noro6Hbrfi xe ycflex, 6brrr, Moxer, oHu ynBoxnu 6br cBoH crapaHur.
H WeH[,ueHfie qficra nilrbueB noMor,'lo 6u ocyuleclBll']b rx nraver-
Hoe xeraHle rMerb Mar'reHbKre HorH. flpn 9ToM, KoHeqHo, oclopox
Hbri yqxrenb He craHer c,'rxllrKoM MHoro pacnpocrpaHrrhcq o roM,
KaK e rrocrcrcrBr,rq Bneqer 3a co6ofi yMeH6ueHre qhcra naq6rreB M,
3TOrO OAHOTO OCTaBIIIeTOC' naJtbua r.' efo HOfTr.

\,,lbl,rerKo Haxor[M TaKyrc xe aHarorfirc v Ne)(,0] ncpctrHei{ florr',r
norna.au H pyKoii ,tenoBeKa. rlre,{eBoe coqreHeHle e]lBa 3aMerHo Ha xrr
Bofi noulaaH. nepBl,ri xopoulo BH,IHHfi cycraB coorBercrByer Haurc\r\
noKreBoMy cycraBy u rexxr Ha oaHofi Br,rcore c HxxHefi cropollr)I
rpyax noua,qx. qTo M6r HeoaHo(parHo Ha3riBaeM y roua,qt Kojrerr()rr,
B aeiicrBurerbHocr[ coorBercrByer HaureMy pyqHoMy cycraBy.

&'IuHHag KocrB, Koropa, Haxorl,trc, B 3ToM Mecre y nolfla^rr ll
I{MCCT HANPABIEHIC BH'I3! ECTb KOCTL N'CTb'I.
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Bax8oe npuMeHeHue AaMeHrIe Bo3nyxa llaxorl'l,r B pa3rrlqHbtx
nprcnoco6neHrrx, KoropHe nputarcT ycroiiiqH Bocl r, r KpenocTrr Teny
38epeitr. tlTo6u ]]]erqe noHrrL 3To rBJreHxe! MLr AorxHbr cnerarL onHo
(bx3x,{ecKoe paJbrcHeHre.

2. Kal{ AaBneHie so3Ayxa coeArHqer sMecre Hauru Hocrr 155

M6l Moxetl rcHo npouynarb nrrb KocroqeK nrcrbrr, c r6tr6Hofi
cropoHbr pyK,r. Ho y no alx xoporxo pa3BuTa TorlbKo oaHa rr3 Hrrx,
HMeHHO CpeAHrn, a BMeCTO AByX ]lpyrrx HaMeqCHBr Ixrxb rOHKxe OT-
pocrKu, noroM cnelyrcr aBe KopoTKue narbqeBbrc KocTr x xonHTo.

Tpy,tHo onpeaenurr, qro 6orLue nopaxaer npu noao6HLrx Hc-
cJle,qoBaHrlrx: yllrlB[TejlbHoe r'IH cxoacTBo B cTpoelrrx, KoTopoe Nbl
Haxoaut\I y NlHorfix B[uoB xHBoTHBx, xn xc Te nopa3 Terl6H6tc pa3-
nxqxr! Koroprrrc npox3olxna Jrfi[rb 6naroaapr tl3NreHeHrro nepBoHa-
!r&qbHo cxollHhtx opraHoB.

2. KaK AaBneH[e Bo3Ayxa
coeAnHceI BMecre Haul,l xoclE

Aff Toro qro66r pa3opBar6! cJ,roMar6 r.rr,r pa3pe3arr, Kaxoe_Hlt6v,4b
rBep[oe Tcrto. Heo6xo4UvJ tI3Bec I lla, cxIa. xoTopa, Moxe r 66t I h Be;b_
va pau}l,tHa. cvorp, no Heu]ectay, Hl ,oro cnenyet,,rlo verbgaduJre
'racrIubr {Ilone(ynH rBepxoro tena) coen14HeHU Me)KAy co6ori novorubto

y xHnKocrefi cxnbt cuenrcHt, aorlxHar 66trb MeHLue, qeM y rBep_
tr6x TeJI, TaK KaK MaCCy XI{IKOCTT, !OBO,1bHO,IerKO pa3Ae,,IIT6 Ha He_

y ra3oo6pa3Hr,rx BerrrecrB cuenjteHI,|e HeoocpeAcrBeHHo He o6Ha_
pyxxSacrc,, noToMy qro fix MorekynH cTpeMrTcg no Bo3MOXHOCTTI
yliurxTbc, lpyr oT apyra (cnoco6HocTbro ra3a ,efKo pacrxxprTr,cr).

Ec,lr aac nrocKo ot.turxd)oBaHHLre crcKJrrHH6te nracrllH(H nono_
xxTb o/,lr ry r ra ]lpyryrc, To pa3lenr4 H HTt xx yxe fi pelcTa B,,re eT 8 e(oToDyk)

BceM xopouro u3aecrHo! rrro aaBrreHre B6nyxa urpaer 6onhrxyro
por1r, B xrr3lI,r xr,lBoTHBrx x pacTelrxil. Koraa Mr,r pacuupreM nerKxe, To
B H'{x nocTynrcT npxroK cBexero Bo3ayxa; 9ro npo cxoanr 6r'raroaapt
Ia&rreHub Bo3ayxa, I,t 3To xe aaB/'IeHre [rbl npeoaoreaaeM, Kol'Ia yxe
ficnoprreHHl,rii Ro3,4yx rlrLr Bbr,lLrxaenr o6paTHo. Ecnx Mhr no,4lrMaeMc,
lla BhrcoKxe ropu ]tI,I no,IlHl,tltaentc,l Ha Bo3nyulHoNt uiape Ha ot{eHb
6on6uylo Bhtcory To Moxer cr'tyvr,trbcr, qro Hax6oree HexHbre xpoBrl-
H6le cocyaLl, HarrpHMep,rrerKxe, rollarcTct, Tal< KaKoHtl lre B cocro9Hl ,t

ycrorTb npoTr'rD aaBreHr,re KpoBx; 9To npoucxoaxT oTToro, qTo aaB/'re-
ltl'le ao3ilyxa crlt4ulKoM cI,IrLHo yKrloHl,Ir,Ioct, oT HopMa,'lbHoro naBreBur,
K KOTOpOTlry yxe fip cnoco6reHo cTpoeH e Hauux (poBeH6rx cocyaoB.

11:rBecrHo raKxc, .rro pbr6br c nnarlarcnbsbrr,n ny3hrprNx, xxB!,uxe Ha 6onD-
uux r.lyoxrar. raKi Hanpairep, Kropffelchen (coregonus hiemalis), nna0am-

Ilrc, acerna HaxoarTcn 3 ce-rx vnx Mepm6rMr{, ruru noxy-
rrcprRb'Nrx c nonHyBlrr,{rli ny3L'prM,l x cHnbHo B3!}TLrMx
xxBoraM,i. TaK KaK r,lH pbr6u xHByr Ha rny6xHe 80 N{. r c ruBrreHre oxono
7% arMocoep, ro noHrrHoi lrro Do3nyx xx nnaBarcnLrrix ny3upei npxcfio-
co6neH K 3roMy r,rcoKoMyna&rreHun fi, cnenoBare,rbHo. c nl,HocrynreH- [Ip,l

pbr6 3ro naEqeHuc nocreneHHo yueHr,uracrc, x npx nocrr{-
x$rxx noBepxlrocrH ocraercq nuuh naEreHtre oaHoii l) rococpu. no3rouy
npu BBrracxxuaIxH pbr6br n3 Bonhr cneprbrii B ny3Lrpc Bo:uyx Haq,rHaer pac-
ur pqrhcr, oknr ua, cxnbHoe nrBneHtre Ha ny36rph, 6naronap, koropovy o

rpylHocTb.
MoxHo raKxe nocpelcrBoM aaMeHr{, TaK (pefiKo

lue)(4y co60rc nBe n/.IocKhc ctsfiHuoBLIe r!lacTxt.tKu. r{To
npcrlcTarMrrTr, KaK 6br olHo Tcno. 3To rprnunafifle qacTuu
I{a-II,HO pa3neJIeHHbIX Te,! Ha3htRaeTc[ c\enneHue .

oHr4 6ynlT
y fiepsoHa-

CrleruleHne rakxe cyulccrBycr 
^rexny 

TtseplbrMx x xltrKxMr rer,raM,l_
llpxnuna xe Kanrrri aonbt K creKJry, cK,rre BaHr{e aByx npocrblx

He flnocKo oTtllrl{ooBat{H6rx oKoHH[,tx cTeKo, nfiub nprr noMoull, cnoq
Solrbr x 3006ue BcqKoe npIJI naH,le fi CK.'rel,IDalt}Ie,lsnrIoTc, &1, 3TorO
xoporrrfi Mu npnMepaM,r.

Ql C,reayrouuii onur, orHocruxiic, k cxraM cuenjeHrs fi npurrxe-
Hfir, n hl cqrTaent Becblua royqxrerr,HBrM: aa rccu (pnc.60) ropu:ou_
lalbHO npl'l0euxBarcr \opouo nti,lHI]leHHyto cTeLllrHHylo n.tacTfi H(y
,I npxBolrT ce B paBHotseclc. ['loToM ocTopoxHo HarlxrrarcT B_rlhBaTb
BOAy B COCytr, noIcTaBneHHbrii KaK pa3 noA nnacTIHKy, nO TeX flOp ooKa
ee Iloacpx ocT6 He I(OCHeTCI flr'IacTfiHKLi.

Pxc.60. CrnH cuenreHre
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Ec,lu nracr HKa 6yaer Benu'{xHoro B 20 KB. cM, To noHa-(o6xrcn
ro)oxrlTb Ha Bec6r 10 r, qTo6b! oTopBaTL 3Ty crer.rlrrHHyro nnacTl,IHKy

or Bonbr. E
no-Br.r,qHMoMy, MH Harxnu Mepy,qns onpeaeneHru cuenjreHm Mexry

crexnoM ,r Boaoit. [loapo6Hoe rrcc"rrenoBaHre HxxHefi qacrx cTel]IrH
Hoii nracrrHKr,r HaM! oAHaKo! noxaxer (e ron, KoHeqHo, crlyqae, ecJIrI

o a 6brra xoporuo sH,rr{qeHa), qro Ha Bceii ee noBepxHocrr npucra-
ra BoIa. creaoBaTejrLHo, Bec l0 r npeollonen He npxTrxeHfie Mexqy
cre([rrHHoii flracT]rHKori x Boaoii, a cuenneHl{e r1ex3y aByM, cnotMr{
solLl. STOT OnLIT AOnyCKaer eUle OAHO royqrTe/'IbHOe ,I3MeHeHre.

f,t Bo:rueu xoporuo rxrxQoBaHlryro, TorrHo nr'rocKyrc creKr'IrHHyIo
nracTrHKy t noMecTIM ee BMecro BoarHoii IloBepxHocTI{. 3aTeM Ha-
c(or,rhKo qorvo,(Ho npv6rHtHv 11y nr'Iacrr,rHKy K Bucqgeii. Ho rdk.
ero6hr Mexly H;,lMl,r He npor3orrro conprKocHoBcHxr. o1cyrcrBfie
BCgKOTO TeqeHX' BO3lyXa gBnreTCg HeO6XO,qUMbrM yCJTOAUeM &'Ir 3TOrO

Ecru nonoxr,rb renepb He6onBUloil nepeBec Ha Becbl, To BepxHeJt

n-rracrxHKal no-tsxar,lMoMy' ocTaeTc, HeKoTopoe BpeMg Ha oa HaKoBoM
paccrorHx,, oT Hl{xHeii.

6orcc ro.tHl,Iii cnoco6 rccr.Ie,qoBaHug, oaHaKo, noKa3blBaerj qro

aB xeHrle nracTlrxxl4 BBepx r'[rrxb oqeHB 3aMe,4rlt'Iocl'! Ho Bce xe oHo
HaqarocL ToTqac xe, KaK 6br,,r no,loxeH nepeBec, 3To 3aMelueHne cra-
HoaLTc, erue 6o/.ree rrcHblM, ecrlu o6c nracrrl{Krl norpy3lrrb Bo BpcM,
STOrO OnhrTa B BOAy.

Ecrl,r B3rrL,qBe n,'racruHKx c ruoua,qbro npx6nx3urentHo B 200 KB, cM

npoMex)'TovHblM paccrosHneM B l/o MM, To,Uaxe nepeBec B qelBlti
rpaMM TonlKo npx6nr3urelLHo 'Jepe3 7 MuH)'r ylBoxT Berrlq Hy npo
Mex).rKa Nre)qly HnM . trl
Efdilil.81fl*l o61,qcHeHne 3aMe+rreHrr, 3axr'rrcqaerce B T oM! qro
BCe Bo3pacTarcUlfiii npOMeXITOK MeXAy n aCTlrHKaMa lOrXeH 3anor-
Hr4rbcrr Bo]loit, qTo6r,r Bo3MoxHo 6huro npeoaoneT[, aaareHue Boa6l

Il Iro3llyxa.
Ho raK rar yBerxqeHHoe rpeHue Mexn) n racrxH[avx fl Bonoii.

6xaro,lapq Hx MaroMy paccror,{Hlo! otreHB curLHo 3aMeallrer 3To Ha-

nor'rHeHxe, To aaBJIcH}Ie BoaLI r Bo3ayxa HeKoTopoe BpeM, yaepxlrBaeT
BepxHrolo nnacTxHKy R ee nepBoHaqar6HoMy noroxeHvx. I

To,rHo raKoe xe o6l,qcHeHne nprMeHserct u K onHry B Bo34yxe;

lO.ql,KO B 3TONI Cryqae BMeCTO BO,ELI MLI l'IMeeM Aerlo C r'IeIKO IIO Bxx-
HL,tl!' BO3AyXOM, TpeHItC KOTOpOTO rOpa3AO MeHLUe, BCneACTBXe 3TOrO

,nrlerllre Bbrfl)naer c \leH6ueil qcHocrbo.

ThK KaK np coBceM He Kacaroulltxc, nllacrrlHKax He Moxel6blrL
pegx o npxTrxeHxx, To 3ToT oI ,T cJI)aKuT aoKa3aTe/'ILcTBot\{ Toro,
,rTo Ipx npxnynaHHx nB]I npen\retoB onHoro K nplroMy neriflB)e.
rle ror'IbKo npl,ITrxeHue! Ho ra(xe u aaBJreHxe Bo3ayxa. Ecnx, KaK B Ha-

lUeM oIIbITe, Mexly rLracT[HKaMu HaxoattTcrl ]rKe Bo34yx, To Bo3aylxHoe
AaBneHLre 6yAer AeicTBoBaTb Tor'rbKo 3aMeurrrorqe. Ecn xe nr.racTrlH-
I<r,r r'rexaT TaK 6rr.r3Ko oIHa K ,qpyroti, qro Mex.4y HaMx Her Bo3nyxa,
qero refKo aocTrlrH,,rb, cMaqrlBa, I'Irac Hl<ll, To, qTo66t pa34ent'r6
o6e &,Iacr!rltKt{, HpxHo, KpoMe npl{TrxeHrlt, erle rpeo,Ilor,IerL noJtHoe
aaBieHrre Bo3!yxa. npo 3ToM cne,uyer o6parrrb BHlrMarr e rra ro, qro
Bo34yx AaBxr Ha Kax,4briii KBa.qparHbrii caHTur\{erp c c ,{oiii, HeMHoro
60,1bue o,DHoro kltjtot pdvMa. 9ro nta,leHre npr{,roct d1o,tHol1 B(I u
quHe n,'roulaa rrBJIreTc, &.L ct r.I qe/,IoaeKa HenpeolorrrrrNrbrvr,

He nprBna n . qxrdrenb. renepb )^e ]drraBxe lroro pai rena He xr/cr.o
<d(, Mox(r 61,,1, ,ro ra.iio." rHdea.el

ToeHo raK xe B npx coelxHeHxx Kocreii B cycraBax Bce aero
KacacTc, orHocxTerr,Ho BecbMa ToqHo nolorHaHHr,rx lpyr K apyry no

2. Kax laBneHfe Bo3AVxa coeaxfner aMecre tsau! Hocrrl

BepxrrocTeii, TaK, HanpxNrep, B cycraBax rureqa
6eapa orHoc renbHo uapoo6pa3Hlrx noRepx-

norreu (pIc. o l). koropue norpblr br cnv rxcroir
xu,4KocT6ro x nnorHo (acarorca lpyrapyra. cy-
craB o6TsH),r xxnr.rcroii Koxuqeri B Br{,qe 3jra
crn,{Hoii KurxKr,t, 3To TaK Ha3btBae\ta' <cycma6-
Ha" o6onoaKa,, Koropaq Ha KoHuax nepexoAur
B IIafKOCTIIUUv. nOKpbIBaIOUIyIO BCe KOCTlt,

MoxHo 6br,1o 6Lr AyMarb! ero xrrr,rbr x My-
cKyn6r, KoToprJe oKpyxarcT KocTL, aarree xoxa
Ter'Ia r cycTaBHa, o6ojroqxa lIMeHHo I{ clepxll
Barolracrr Kocrefi Ha cBo6o.uHo Bxcrueii Hore.

OAHaKo HatIIfi onhITLI onpeaeneHHo roBoprr, qro B groM cJIfIae DIaB

HOe MeCTO 3aH[IMaeTAaBneHre Bo3IyXa,3TO 6bIrOnOKa3aHO X HaOnblTe.
y y6uroro xuBorHoro MoxHo pa3pe3arB Bce coe.ql,IHrreillHble rKa-

lrn r ace-TaK KocTrr He m4errrroTc, ,upyr oT npym. Ecn,r xe Mbrj flpo-
cBepnxB cycraB (cycranuyro xancyny), aa-arau Bo3[roxHocrb Bo3lyxy
npoHxKH).rb Mex.qy cycTaBHblMU noBepxHocTrMa, To Hr'IxHm KocTL

ceiirlac xe ornaAer, ecr'It{ Hora cBo6oAHo Bl,Icera.

6 TaKuM o6pa3oM, aeicrBrrenbHo lacrb cunb, Koropae coeafHrel saur|{ocrr,
npfixoarlrcH Ha aono Bo3ayu]Horo aaBneHrn,

457
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3. Hacocbr 6e3 nopulle,
O,tHo H3 Hax6onee r4HTepecHbrx coBnaaeHxii Mexny npo 3BelelI(-

,lnrlt npuponbr x qenoReqecKoi TexHr{Koi:i npetrcTaMqloT cepllue r aeHU.

Ccpaue ecrb Hacoc. Ha tHaqeHHe xoroporo coc'lotr r B lo\1. qro6bl fHarb
KpoBL, BO BCe qacru Tella, BeHH coaepxaT uenblii pra npucnoco6ne_
Huii, qro6hr Bo3BpauarL ee B cepaqe, 3Tx Hacocbl untelor rBa 6on6uIltx
npe MyIIecTBa nepell Telvil, KoTopble :\rH cTpoxM Anq HaKaqIDaHxrl

xxlr(ocreii. Oxu cnoco6xu pacrx r1 He HID(naIorc, B nopflHrx. Kpo-
BeHocH6te Hacocbl rena paoorator raKsM xe o6pa3oM, KaK pe3uHoabte

uexr (uraprr nyasnepv:aropa), t e, n!'reM nepeMeHHoro cxarrl fl pac-

uuperrnr. npv cxsruaHru cep,qua KpoBb RroHqercn B KpoBelrocH6,e

cocyabr, a paclxxpeHr{e,uacr aoSMoxHocTb HoBoMy KonxqecTBy (poBx

IpoHxKH]T1,3 Cepnue, rle oHa ocTaercrl ao crlenyrcqero coKpauexvn.
HecMorp, r{a ro qro neiicrBr{e ux pa3rll{t{Ho, pe3ynbrar Bce-TaKrl

TOT Xe, qTO r B IlaUrrX l,lCKyCCTBeHHblX HaCOCaX, XN{eHHO: a O6OllX

cny.rarx Heooxo,tnMbr xranaH6r,'rro66t noMeurarb o6parHoMy re'leHxlo
xlt/'lKocru B To BpeMr! KoEa co6 paeTcf HoBoe KojluqecTao Kpoall.

B Ox3nonorxqecKI,tx, TaK xe Ka( u B rcKyccrBeHHbu Hacocax KranaHbl
eBnrrcTcq npxcnoco6neHnqMl,l 6on6uofi BaxHocru. Ecrr oHn Hen,lor_
Ho 3aKpblBalorcrl, To qacrb xHrKocru, BHTecHeHHoii nps coKpaueHxr,
Teeer o6parHo B To npocrpaHcrBo, Koropoe aonxHo 6buo 6bl Hanon-
HfiTLc, HoBLI[{ npuroKoM cBexeii xLaKocrn, Bc]'IencrBue qero 3Haqr- 

,

rer16Ha9 rtacTb 3teprux Hacoca npona.qaeT x nprrxo,axrcrl 3a paTLTlr
ycl,rrql{s Ha ro, 9To6br noaAepxarb B Hacoce Heo6xo,uuMoe !,TrI i a6orBl'
IlaBrleltue.

q roobl norHaKovr,rrbc)t co cBoiicrBavu v 4eiicrBuqvv K,la, aHoB^
op, irHoB (poBoo6paueIHr. pilccvolp!1v cHaqa,la HacocHbrli vexcH143v'
BeH TaK, KaK oH npou3oule, nlreM npocreiiuero B,raol.{3NreHeHx, Kpo-
acHocHLrx cocylloa, BeHLI coAepxar KpoBL, Koropat aorrrxHa lro3Bpa-

TUTLCTI B cepaue, CTeHKfi xx MrrK u pacrrlxtrMLl, TaK qro nlreM
]la&rreHH, r.rerKo Mor,"r 6LITb cnIrcuIeHLL flpu raxon cnaB,l'IaaHllll
KposL noTeqeT B npyryo LracTb seH, Ee He TonLKo HyxHo HanpaB[TE
K cep,Iluy, Ho x, KpoMe roro, He aasarl, eii aBxrar6c, Ha3a,q. To x npyroe
,llocTrraeTcg npr noMolul,l K,IanaHoB l,l.flx 3acroHoK! Kmopble HaxolulTctl

B paaqrlqHbrx MecTax BeH. oHH cOCrOrT U3 napHHX KapMaHOO6pa3Itblx

oTpocTKoR creHoK BeH, HanpaMeHHLIX aHyrpb nonocrll nocreaHrlx.
Ha prc. 62 d noKa3aH ,]ua BeH6', Koropyrc pa3pe3aJlu no lL'lrrle ra_

KrNl o6pa3oM, rrro B Kaxroii fio,'IoBuHe oKa3a,'Iocb flo uenoMy KapMaHy.

f,l ,43D ecr cso6oaHr,ri BepxHnii Kpaii, ,4CD (paii, coe.anHellHblil

co creHKoii F,eAt/,. Puc,626 u3o6paxaer BrIA BeHLI B TaKoM pa3pe3e,

3. Hacocd 6e3 nopoHen

a)q")
Prc.62. XranaHH B BeHax

B KoropoM KaX4Erfi KapMaH pacceqeH nono,'raM. 3nec6 BeHa cBepxy
pacrnHl.ra 6naroaaprr aaBrleHuo KpoBrr, Koropa, Hano,,rHqer Kapilaxbr,
nprxfiMaer lpyr K Apyry cBo6oAHsre Kpa,{ KnanaHos, H TaKxM o6pa3oM
caMa 3aKpbrBaeT ce6e nlT6 B HHxHK)to qacrr,. HaKoHeu, pfic.62d Aaer
nonepeqH[rfi pa3pe3 BeHbr BMecTe c KranaHaMu. C Kax,aofi cTopoHbr
r\rbr B{a{r\r B pa3pe3e nonocrb KapMaHoB, cBo6onH6re Kpaq Koropux
B B npxxxMarorca apyr K apyry 3Tu rpx pHcyHKa noxa3rrBaror, KaKoe
npeBocxonHoe i, BMecre c reM npocroe npltcnoco6neHue o6ecnegxDa-
eT HaueMy Tery npaBxrbHoe sanpaaleHue TeqeHx, xpoBx. EcnIr non
MxrHHeM KaKoii Hu6ynL npl,rrHHLr (poBL crpeMxrc, nBxrarBca or C
K -&, To oHa nerKo pa3ABxraer cBo6oAHLre Kpa, KnanaHoB. B Tor xe
NroMcH! I(oraa oHa ycrpcMrgercc or -E K C, ee co6crBeHHoe aameHxe
pa3l)tsaeT KapMaHbr u nprxullaer ux apyr x apyry p

B cyuecrBoBaHux l{eKoropbtx H3 3Tllx x,lanaHoB MoxHo r'Iet'Ko
y6eAurbc, Ha co6crBeHHoM Tene, ecr'ru c,qaBrrB, HanpraMep, 6onLUyro
BeHy npeAmeqLq x raKuM o6pa3oM nol\{eurarL npaBrfibHoMy reqeHHro
KpoBn, MoxHo 3aMerl,lrb, KaK BeHa B HeKmopblx Mecrax B3lyBaercr,
qro o6ycnoBnrrBaercr cKoo?'IeHreM KpoBr B ManaHiLx BeHbr.

AaMeHxe, Koropoe roHHTxrlAKocr6 Bneperr B o66rKlioBeHHHx Ha-
cocax au tHBaercfl nopulHeM. B aeHax xe oHo voxet 6HT6 npoH tBeneHo
pa3J[{qHBrMn cnoco6aMx, Koua MycKyrH coKpaqarorcr! npx nerKoi
xrx Tflxenoii pa60Te, To 3To coKparueHHe cxlrMaeT BeHbr Mexly MycKy-
nalrx xnx MexAy 9TIMI4 nocrlerHltMl,t I,t Koxefi. Enaroaapq raKoro pora
cyxeHyllo, KpoBB B BeHax MoxeT npoTaJIKIlBaTLcg I}{tXb Bnepel U Ha-
NPABI'TLC'I K CEPAUY, TAK KAK KIANAHbI NPEN'ITCTBYIOT ,qBT'XCHHIO B

rlporrBolojroxfloM HanpaBIeH,lu, BcrKoeraMeHxe cHapyxn, KaK, Ha-
np Mep, npr{ Maccaxe xnx o6H(HoBeHHoM yrape, AonxHo leiicrBoBarb
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Pxc.63. VlexaHr3M cepa

llaeT KXCnOpOA X OTAaeT yrneKXCnOTy. TaK KaK O6e nOIOBXHKX CepAqa
ycrpoeHbr ts cyuecrBeHHoM oa HaKotso, To AocTaToqHo paccr\{oTpeT6

cTpoeHre 
^eiicTBue 

o,qHoii no",roBxHbr, Hanpur\{ep netsoii.

ffi ,tlerar nor,roBrrua cocroxr u3 xe,,ryaovxa -4 (puc.63) u npeacep
nuq B. XerynoqeK o6ecnerruBaer npoxox{eHre rpoar.r no re,ry (o6o"nr-
uloii (pyr KpoBoo6paueHxrrr). OH no3roMy cHa6xeH MycKynucroii creH-
Koii, Koropag 3HavxrenbHo rorlle creHKu npaBoro xer'Iy,4o!Ka, ]I3 Ko-
TOpOTO KpOBL, rOHr.rTC' nO <M,UrOMy Kpyry' Lrepe3 J1erKre, flpelcep,qxe
cnyxuT raBHlrM o6pa3oM an, HaKonrreHr,r, KpoBx, Ecnu 6hr cepa-
ue aonxHo 6ltno nocre Kaxloro coKpatueH q HanonHsrhcn KpoBblo
HenocpeacrBeHHo s3 BeH, To 3To orHrllo 66t t\lHoro BpeMeHrr, C6epe-
xeHxe RpeMcHx aocrl{raercs reM, 91o ts TeqeHue Toro BpeMeHrI! noKa
xenyaoqeK n)Ter{ coKparueHrrq cRor,rx creHoK foHxr 3aKrrrcqaI{)ulyrcc,I
B HeM Kpolb S <iaopTy>.8, B npencepnrru HaKoDr'rqerce HoBoe Konxqe-
CTBO KPOBI,I,

B ro BpeMq KaK xe"'lyaoqeK cHoBa pacl]rxpre'rcr, KpoBL x3 aoprr,r .E
MOma 6bl noreqb o6parHo B xenyAoqe(. 3To ycTpaHgeTc, npr ooMoulr
npxcnoco6neHurl, cxoaHoro c TeM, c Koropr,rM Mbr yxe Iro3HaKoMrlJIrrcL

767

nono6HblM xe o6pa3oM. I43MeHeH[, B noJroxeHra rerra raKxe Moryr
cnoco6crBoBaTb ABxxeHxro KpoBl{ B BeHax- Ecnu BrlT,H}Tb pyky, noI-
HgB ee BBepX, TO (pOBh B BeHaX BCreACTBrle CBOefi TrXeCTu nOTeqeT
BHrr3. EC,lIr Xe, HanpOTr,rB TOaO, OnyCTr,rTL pyKy BHX3! TO 3TO Br,r3O

BCr CronreHxe KpoB[ B BeHtu: ,To npo rofireT He norovy. rtro oHa
BCreacTBI{e TrxecTu noTeqeT BHu3 3ToMy Beah MelllatoT rclaflaHll,
a 6naroaapr.HanonHeHI{Io Be}I KpoBbIo }i3 6or'Iee roHKI,Ix KpoBeHocHblx
cocyltoB. Ecnx 3aTeM noaHrrrr, pyKy BBepx, To pacrnHyBrxxecr Bclea-
flBre,nas]1eHuq rpoBUcleHK cx Maorcq6laroAanqcBoefi ynp)rocrx
u RbtTecHqloT u36LIToK KpoBr,

TaK M o6pa3oM, Bce Brar,r pa6orbl, !B xeH ii lr Maccaxa cno-
co6crByror noaaepxaHllIo KpoBoo6parqeHa'l B BeHax r,r reM yKpeflJrrror

d)x3H,{ecKoe 3ropoBLe. BeHr,r oKaHqr,rBa}orcfl B cep,qqe, Koropoe MoxHo
paccMaTpHBaTb KaK curbHo paculflpeHHyro qacT6 KpoBeHocHLrx cocy-
aoB, Ecn,, ycKopeHxe KpoBoo6panreHrq none3Ho Arn 3AopoBbr, To
npaBunhHoe nor,uepxaHxe ero eBrrqerc,r Heo6xoIrMocTLrc. lJq 3Toro
cnyxur cep?lue, (oropoe r4cnorrHreT cBoe Ha3HarjeHre, 6$pa3,'r qHo,

6oapcrByeM r,rx Mbr x?rh cnxM, pa6oraeM r{ru oraBrxaeM.,&q9 3Toii
uc,rr,r HcnocTaToqHo 6luo 6H cnrrairHbr\ c)xeHrlii KpoBerrocHbrx cocy-
IloRj Rhr3BaHr.rlrx pa6oToii x,rx aeficrBxeM BHeuHux BnH'Haii. flo3ToMy
B OnsOM MeCTe COCyIIOB O6pa3OBa,[OCb MOxIHOe pa3Ae,leHHoe Ha qeTLrpe

nonocru pacur{peHxe u B creH(ax ero pa3BurucL KpenKle MycKyrLHLre
BorroxHa, rak rlo cepnue MoxHo paccMrTpxBarb KaK cxnLHrrrii vycr)n.
aMeroqxii oco6yrc OopMy oco6yro OyHxrrfiro. qTo6Lr rHarb xpoBb
no apTeplrrM l,I ux pa3BeTBiIeHlIrM, Heo6xoaltMa 3HaquTeJrLHa, cx,'ra.
,rleaa! norocrb cepnua, loropaq roHxr 60raDrc Kxcnoponov (poB6

a pa3rrqltble qacTu TeJla, npo,l3Boll,rT c SToii qe,lblo aatsneHrIe, paB-

rroe aaBr.reHrro ao.lrHoi Ko]roHHbr Bbrcorofi B 270 caHTrIMeTpoB. npa
Barr nor'rocrb cepaua! Koropae roHxr KpoB6 qepe3 JrerKue, npo[3Boanr
aaBrrreHue, paBHoe aaBjleHtl10 BoarHoia KoJloHHLr B 90 caHTuMeTpoB Btr-
corbr. KoJlxqecrBo r(poBrr, xoropoe BErreKaer c Ka)Kroi clopoHH npu
Kax,loM coKpaueHr{u cepaua qenoBeKa, cocmMreT oKono 170 rparuM.
TaK KaK B TeqeHue oAHoii MxHyrr,r gxcro 6ueHxfi ceparra paBHo 70, To
pa6ora, npoh3BoAxMarr ceprueM B TeqeHue 24 ,!acoB, npv6nu3vreth-
r{o paBHa pa6ore, Koropyo HyxHo 3arparrrL! qro6Lr noaHrrr' 60000
Krrr,rorpaMMoB Ha I MeTp BBepx rlnr{, ,rTo To xe, I Kr,rrofpaMM Ha Bbrco-
Ty 60 000 MerpoB. Ceplue lpeacraBnser co6crBeHHo rBoirroii Hacoc,

",reBa9 
qacTL KoToporo, KaK )D{{e 6brno ynoMrHyro, lrMeer Ha3HaqeHtie

rHaT6 rro BceMy Tery 6omryro Kr,rcnopo,[oM (apreplra,rsxyro) xporu, ro-
r,4a KaK npaBa, qacTb roHxT 6eaHyro KxcJropoaoM, Ho o6oraTl,rB[Iyoc,
yrreKficJrr,rM ra3oM (ReHo3Hy,o) KpoBb qep$ rerKl{e, rae oHa norr'Io-

i
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,r3HallruBaHue! o6ycjroMeHHoe pery,lrpHoil pa6oToii npx HopMrurbHLrx
ycJIoBI{rx nocTorHHo BoccTaHaBIIaaeTc, caMoperynHpyIouIHM Mexa-
HX3MOM Cepllqa. B 3TOM mHollleHu,l OHO npeBOCXOltXT BCe, AaJ(e Ca-
Mhre lrcKycHde Me)QHH3Mbr, nocTpoeHHhre plxofi genoBeKa. El

4. )l(eBaHre xenyAKoM

BceM r3BecrHo, KaK BaxHo An, paBHoMepHoro nhuleBapeHx,
B XenyaKe t{ KrtrlKax, a cleaoBaTer6Ho, L &1, Hauero caMoqyBcrBlr!
}l3Merllr.Iefifie nltu(x nocpeacTaoM 3y6oB.

HauI xenyroK He mK ycrpoeH, qro6Lr oH Mor BocnoirHrrrL Te
He.{ocTaTKrr, (oTopue Mbr aonycKaeM rrpr nepexeBHBaHr}r nxrur. flo-
rToMy-To Haura coapeMeHHa! ,y6o3paqe6Hafl HayKa ynoTpe6nflel TaK
MHOrO CTapaHXfi, qTO6H COXpaHrfih qeroBe'recKr4e 3)5br.

TeM 6o,1ee nopaxaer Hac, qro Mo(ay no3BoHoqHbtMh xraBorHbrMu
BCTpeqaIoTcrI MttoIoqrIcJIeHHbIe Bxabl! KoTop6Ie He {MercT HacTogLL[tx
3y6oB, K HxM npxHa&rexar nrxrlbr.

TaK KaK oHx roxe rIpHHxMarcT IIxuy, Tpe6yrouyo ocHosaren6Horo
pa3MqrrreHurr, Ka(, HanpnMep, ron)6!t, KoTopEre nporrlaTuBaroT ropox,
SepHa Kyr<ypy3bt ,i np., To riaJlo npelnonaraTb, 9To y sTHx cyruecTB 3ToT
HeAOCTaTO( BOCnO?!HeH xHbrM O6pa30M. B AefiCTBUTeTbHOCT' 3TO TaK
M ecTb, r npouecc xeaaH, npotcxollr,rTy HnrcoBepureHHooco6eHHbrM
o6pa3oM. PaccMorprrM !n, nphMepa Kypuuy (pxc.64).

f! Kax u:oecrxo, y 6orbrurlHcroa nruu B nuueBoAe ecrb pacruupe-
Hfie, Koropoe Ha3LrBaerc, 3o6oM ,t (oropoe y 3epHor,[Hbrx, KaK y ro-
ny6eii H Kyp, cn})(xT ,[,rc pa3McrqeHr4c 3epeH.

TaKxM o6pa3oM pa3MsrqeHHHe yxe nnoAH n ceMeHa nonaAaror B

nepe,[Hufi hrH TaK Ha36rBaeMr,rfi xereilcrHfi xeny[oK, Koropbr]i nony-
LIruI cBoe Ha3BaHue or KlrueqHoo6pa3HLx xe,re3, Korop6te noMeuaDT-
ct BHyrpu ero cTeHoK, u cMaglIBaloT nlluly rIHrIeBapItTerhHhtM coxoM,

floaroroBneHHa, TaKHM o6pa3oM nxrqa nocrynaer HaKoHeu B xe-
Baren6H6lfi r.rrr.r MycKynucrBrfi xeryloK; oH xMeer oqeHL Tolcrbre creH-
xu, xorop6le cocrorlT ,l3 MLtlIeqHLIx BoJIoxoH.9Tx ao,ro(Ha BH]Tp,l
cnoeM. Enaroaap, crcrrrBaHro u pacrqruaaHrro Mr,rue!!l!rx Bor.roKoH,
pa3MrrqeHH6re 3epHa, aBr.raarcb, nocTeneHHo nepeT[paoT apyr apym.

B xeryaKe an, nxueBapeHttg qacro Haxoarr 3HaqrrerLHoe (onl{-
qecrBo necKa u MaJIeHbKlrx KaMHefi, Koroplre, KoHeqHo, He cr) {afiHo
ryaa nonar'rrr,

OTt rBepnlle re,Ia caJrbHo noMoaaor pa3MenbqeHuo nuqx, no-
pa3uTenbHo, qTo HeoaHoKpaTHo HaxoaHjrlr a xeJryaKe cTpayca KaMHx
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B tscHax. Ho 3,qecL M6l HaxoAIrM Tpri rakfix KapMaHa! Koropbre cxoArrcq
nocpelxHe aoprbr, O.quH H3 Hl4x o6o3HaqeH C, a praou ruanu ne6o,rr-
uxe rracrfl ,ap],rxx aByx. Eraro,aaprr 3ToMy npr{cnoco6neHr.{rc cepnue
He \toxer HanorHLITbct KpoBbIo o6parHo H3.D, r{, TaKuN o6pa3oM,
c aroii cropoHr,r eMy He npuxoaxrc, npeonoreBar| AaBneHlrr. BBx-ly
3roro npeacepaxe B He Hyx,qaerc, B oco6eHHo 6o,,rbrxofi MycKyrbHofi
cxne.,rro6u npororKH)'rb KpoBb B xenyaoqeK, Koropuli 6naronap,
cBoeii ynpyrocru cHoBa HagrHaer paclxuprrbcr, STIIM r o61,rcHrerc,
cpaaHt rer'IbHo roHKa, creHKa npeacepaurl ,1 orc)'TcrBr,Ie oco6Ex cep-
aeqHhtx Kr'IanaHoa y oTBepcTll, BeH.

OllHxM x3 Hax6onee 3aMeqarerbHr,rx npxcnoco6neHr.rfi B ycrpofi-
crae ceprua qMqerc, cep,[e\HUfi KnanaH, Koropbrfi npenqrcrByer Kpo-
Bfl Teqb o6parHo B npencep,aue npu coKpaueHr.rx xeryloqKa. 3Tor cep-
reqHr,rii x.,ranaH B,leBoM xeJryAoqKe cocrorr lr3 AByx 6onBlrlux ynpyrxx
nepe,toHoK, ( KoropbrM npxcoeaxHrtorc, aBe MaJIeHLKI{X; B npaBoM
xeryro,lKe Hx Bcero l.

Cep,ue.rH6rff KranaH rleaoro xenyAo,rKa o6o3Ha.reH Ha pxc.63 .F,

M6r BxnxM, ,.rro KpoB6 rerKo Moxer npoHr,rKHlrb tl3 npe,ucepau, B xe-
ny,aorreK, pa3aBxra, nonacrx KnanaHa. ,I[n, 3Toro Heo6xoaxMo rllrlpo-
Koe orDepcrxe Mextry xeryaot{KoM x flpeacepAleri{. Or,rasrH Bcne,[-
crBllc fTofo, a orqacTr acJle4cTBr4e Toro, qTo coetuH€Hne Mexty npea-
cepnrcM u xenyaoqKoM He xMeer OopMbr rp,6Kr, npHMeHeHre B 3ToM

cryqae KapMaHoo6pa386rx &lanaHoB, BBrlay BbrcoKoro aaBreHur, Ko-
Topoc xM nprlnlnocb 66r abraepxnBarL, Bpra nx 6hrno 6br Bo3MoxHo.
nogroMy 3,aecr, Mbr HaxoalrM B KalrecrBe Kr'laflaHa 6onbrune ynpyr e

r'ronacTfi , KoTophre coBepueHHo oco6eHHr,rM o6pa3oM yaepxxBaoTc,
B CBOeNI nOr'rOXeH',ll,l.

C DHyrpeHHefi cropoHH creHKx xerryroqKa BHyrpB ero no,flocrll
BbrnaDTcrr HecKorrbKo cocoqKoo6pa3Hrrx orpocrKoB Mt rlxe,{Hofi Mac-
c6r ccpllua. OT KoHuoB 3Txx MycKyrr,Hr,rx npx,qarKoB x,a,.r xpen(xe
H Teo6pa3Hbre crr(oxrr/'rH, K cBo6oaHbrM KpasM ronacreii x K ux no-
BepxHocrrr. no3ToMy, Koraa xenyaoqex coKparuaerc,r x aaBrrreHrie Kpo-
Bl,I flptlxuMaeT JIOnaCTU Kr'IanaHOB K npeACepIXO, 3Tx Cyxoxl4rr,Hble
flHTr abuepxlrBaror Hanop KpoBx. Ecnu ro,1b(o cepaeqHbtii KnanaH
He noBpex.aeH r4jrr,r oTBePcTue He pacuxpeHo, To KpoB6 coBep[9HHo
He uoxeT npoHrrKH)'rb B npeacepaxe, a KoTopoM TeM apeMeHeM co-
6fipaercc HoBoe (orrqecrBo KpoBr,r lr3 BeH, EHno !r(e yKa3aHo, .rro
cep,[eqHbte KranaHH Bcre.lcrBue 6ore3HH ]tHoEa orKa3Lraalorc, cry-
xurL. ToqHo raK xe cepaeqHEle MycKynL! BcnercrBlte 6one3Hl, u,Itt
nepc,,ToMneHh, Mory"T n3MeHrrbc, x ocra6erb, CaMoperynfipytourag
IerTcrlbHOCTb Cepnua He B COCTOTHIIIT BCerO 3TOrO XCnpaBTITL; 3aTO
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IIoao6Ho roMy, KaK MLI npeanonaraeM, Irro npeaKu Halllax rrror!a-
leii ,rMenx 6onbue qeM o,unH rrareu Ha Hore, l,r3 Koropbrx Bce, KpoMe
o.qHoro! nocTeneHHo ,I3MeHrgcB, ,Icqe3aJIu, ToqHo TaK xe BecbMa Repo-
q t Ho. 9 lo l,I Hault'lenepeuHrle nfl ueHHUe ty6oB n r,]uu npoxc\onq r t)l
nrr4rl c 3y6aMx, KmopHe rocTeneHHo c Tblcrqe/,IeTu9Ml,t fix noreprnr.

MLI He cAenaeM 6on6rtoii HarqxKr.r, ecrr cKaxeM, qro MHofrlM
3epHorAHlrM nrxrlaM ylzlrroc! npxo6pecru BMecro Hacrorrxrxx 3y6oB
B K'rroBe r.rcKyccrBeHHLre B lbopMe KaMHeii x necKa a xenylKe. 9Tor
crpaHH6rii nepexeBlrBarouuiii annapar nrxq noBropeerc,r y rreKoropbrx
lpyrxx nopoa, coBeplreHHo qyx.4blx no3BoHoqHbrM xr4BoTHbrMj KaK,
HalrpuMep! y cyclaBHr,rx xr,rBoTH6lx xMeHHo y HaceKoMbrx r,, pa(oR.

Tax, Hanp[Mep, peqHoii paK ]t tsce ero poacrBeHHxK xMercr cr,rrh-
xo pa3Bxroii xenyloK r,r, xeBaHUr; noAo6HLrii xe Mbr Haxo4aM y Boaq-
xux xyxe"rru (pxc.65), y xpylleii, y KopoeaoB, Ky3HeLrrKoB! MclBeaoK
x y 066rKHoBeHH6rx Apyrfix HaceKoMbrx,

Hip)^Hblli Buq )roro 
^en]ara 

Ha rov!1Hael npocloii ore( r\re,(n)
3o6oM neqeHoqHbtM xenyAKoM, B KoropoM HaxoAgTc, (r'Ilueqltoo6-

BF) DH ero M)crln crae cleHKa nokpura ltoxr{uer y] poroBoro
seuecrBa (Chilin), Ha KoTopoii HepelKo Haxoaqrc, rHceqr{ :y6oe, xo-
/'Ib'leK I. np.

Ec,,I[ ]u!t acnoMHrlM, qro cycraaH6te xuBorHr,re npuHaAnexar K ro-
pa3Ao 6onee ApcBHeii rpynre, qeii nrrqbr, r, 'rro oHx, BeporrrHo, 14Merr,r

TaKOe ycTpoiicTBo xenylKa u B npexHl{e BpeMeHa, ro xorr xe,rytroK
nTrlu r KaxeTc, HaM cTpaHHLIM, MLt MOXeM BCe-Ta(l{ CKa3arb: <BCe

3TO CyUIeCTBOBaLiIO ,.r paHbuer,
B opraH 3auHr.{ cycraBHbrx xl,tBorHbtx ecrL, etue MHoro crpaHHblx

qBneHxii, Koropble B HeKoropoM cMblcrle MoxHo Ha3Barb napa4oKctut
HBIMr{. Tak, HanpxMep, unoronoxxr (cxoaoneflapb!) Kycaror cBoro ao-
6H,ry nepBoii napoli Ho^eK H y6MBarcr ee np,l nojrloLlrl ,ra. Koropb[i
oHfi Bnycxaor B o6pa3oBaBuyoc, paHy.

floneBHe xy3He,luKx crpeKorr).r HoxKaMr.r, 6raroIap, ToMy, .lro
oHn cul'rbHo TplT xx o noKpoBhl (pEtnblueK, a nyroBbre Ky3HeqrrKr.r,

lur, 3Toii xe uenx! Tp,"T noKpoB6r KpLrnHrxeK Apyr o lpyra-
Eue o nyroBLlx Ky3HerIrMx MoxHo cKa3arL, qro oHl,t crlBllllar

HO,+kavu. flolovy L]lo ! Hr,rx oprdH crlxa noMeuleH ) nepBori nap6r
HOAeX: d Me\Ay TeM ) nOIeBOr O Ky rHegIka U CapaHrll,I Ha Ka)<nori c ro
poHe nepBr,rx 3aAHUx 6prcurHHx cerMeHToB HaxoAxrcrr no oAHoMy yxy,

Tor, KTo r.rHTepecyerc, noao6HLrMU nopa3xren6Hr,lMr npxcnoco6-
reHIrMti. Moxet Haiifl, B Mrpe Hacetovht\ Heucqepnacvbll,t Matepra/r.

4. )KeBaHfe xenyAkoM

Pxc. 64. nrqeBaprrenbHbLe opra-
H6r Hypxr.lhr: ,aar - 306, Y - ne'
peANxi x(eryAok, -K - Myc+(ynv-

cr6rn (xeBarenbHbrn) xeryaox, ,B -

Prc.65. KlrureqHbrn KaHan xyNenu'
qbr: lfr - 306, ChM neqeHoq
rHn xeryAoK, MG - Matuwr,.e-

Bbr cocyabr

x apyr,{e TBepaLre rena, KaK MoHerLr, qepenKu, ecrn, KoHeqHo, oH Ha-
xolr{rcq B 3oo,toruqccxoM catry, rae uMejr Bo3Moxt{ocTb xx HaiiTtL Bec
TaKXX HeyAO6OBapXMbrX npeAMeTOB B XenyAKe CTpayCa AOXOAur l4HO-

flla ao HecKoJIbKIrx KHrorpaMMoB. nopa3xTenbHo u r:o, qTo apeBHue,
nbtMepllllre nt ubl xMeru B x,1loBe 3y6H. :g

3necb Mbr He xMeeM B B,.uyrpeBHrx flruu, HaiaenHbrxE rul{OepHbrx ornoxe-
lrnrx B 3oneHrooe (Archalapteryr() x npeac1aB,qr,ourux co6orc nrxueo6pa3-
HUx onepeHHhrx npecMbrKamqxxcr, a rnaBHbrM o6pa3oM'rex nrr.{u c ay6aMx,
ocrarKn xocren xo-ropHx qacro Haxoffrr B xaMeHHhrx flopoaax oltrolo Bo3-
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llp,r,rraHa, ,rro HaM raK MHoroe y Hrrx Kaxercrr crpaHHbrM! 6e3 coMHe-
Hr{r, JrexuT B coBepueHHo ,rHofi Ko}rcTp},Kur{rl ,rx To'ra, ThK KaK Haue
TeJIO nOCTpOeHO nO nlaHy flO3BOHOLIHbIX XUBOTHI,IX, TO CT?LrIKIrBarC6

c xll3Hblo Hr.{3rxr.rx xr'tBoTHblx, oco6eHHo HaceKoMLIx! MLI HeBon6Ho
,rcnbrThrBaeM qyBcrBo, noxoxee Ha To, Kofna Mr,r B nepBHit pa3 nona-
NAEM B AMEKYIO CTPAHY, C COBCPIuEHHO HOBbIM'{ TI AAJICK'TMI,I A,]I9 HAC

HpaBaMx, o6brqaqMx x c xHbrMrI npeacTaBJIeHL{rMl, o xlr3Hr{.

lnaea 2

lnae u speHne

1. Cnenoe rrrHo Ha 3AopoBoM Mo3ry

pl 3ar<poiire :reaslii r:ra: (noloxua, nanprluep, ua uero,renyro pyry)
,r cMorpr,rre npucruur6Ho npaBbrM rjra3oM xa 6yray -R Ha phc.66. flpx
3ToM MoxHo rerKo Br{Aerb 6yKBy , Ha rpyroil cropoHe \eprexa Hu
cKorbKo He fi3MeHrr9 HanpaMeHh,I 3peHur, Aepxxre reneph pxcyHoK
npx6ru3xrenbHo Ha paccrorHx[ 25 caHTr.tMel.poB or l-],ra3a I,t MeA,rreHHo
npx6nuxafiTe ero K Ma3y.

R1
Pr|c.66. Ane Ha6noAeF e cnenoro nrrna B \lenoseqeckoM rna3v

Ha paccror{HrlI oKo,,ro 15 cM 6yKBa , cAenaerc, HeB truMofi. EnJe
3a MrHoaeHrte !o gToro or{a 66r,Ia BxAHa c6oKy, xoT, B3r,,IrI x He 6LIn
Ha Hee HanpaMeH; TenepL xe oHa lenaeTcr srAHoii Tor6Ko B ToM
cnyrae, ecr'[t orBecrrl rjra3 or 6yxau ,8. Ho ecnu, He Ae?,ra, 3Toro,
npoAonxarb nph6,rxxarr, qeprex K rna3y, 6yKBa , cAenaerc, cHoBa
Bl{AxMo]i,

EyAeM Tenepb nocrynarb B o6parHoM rupeaKe; noAHeceM qeprex
rlacTolllKo 6JIrr3Ko x r,ra3y, .rTo6br er{e MoxHo 6br,,ro ,,ierKo pa3,,Ir,{aTr,
6yKBr,r, ,.r craHeM cMorperL npaBHM r,rasoN{ Ha -R. Eyrai Z 6yaer
TaKxe BrtAHa, xorc Mr,r I{ He 6yIeM cMorperb Ha Hee. Iocne yaa.rreHne
qeprexa Ha 15 cM oT rna3a 6yKBa , onrTL cTaHoBuTca xeB,.tAl{Moii; np,r
Aanr,Heia[eM yA,ureHnr{ oHa cHoBa rorBnrErcr. Tor xe onsr uoxuo
[poAenarb x .JIeBbrM r?,ra3oM, npr.rKpr,rB npaBBrfi rna3 npasofi pyKoi:i
x Aepxa 6yMary B neBoil pyKe; npl,I gToM BrnrA aorxeH 6Hrr, o6pirqex
na 6yrry .0. f,l

qeM xe o66rcHrerc, 3ro 3aMeqarerr,Hoe ,B,reHxe? ,{nq norcHe_
Hr{g ero Moxer cr'ryxnrr, puc. 67, Kpyr npeacraMrer ropx3oHTanr,H6rri
pa3p* npaBoro rr'ra3a. Ocb npaBoro rna3a HanpaB,,leHa Ha 6yKBy _R.
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CBer, ,uylurfi or -8, npoiiarr 3paqoK x xpycra-
JrrrK, nonaraer Ha cerqarylo obono,rKy (Retina) s raK
Ha3 BaeMOe aXerTOe flrTHO' (Gr').

3To xerroe nrrHo, r.r B oco6eHHocrx He6onb oe
yrny6neHue Ha cepeaxHe ero, Hau6ojree qyBCTBuTer6Ho

K CBCTy r,[aeT CaMLre OTqernrBble r.{3o6paxeH!9 npea-
MeroB. flo3ToMy M6l Henpolr3RojrbHo noBopalruBaeM
rna3a TaKxM o6pa3oru, ,rro6Lr x3o6paxeHue npeaMeTa,
KOTOpLTfi Mbr XeracM nonpo6Ho paccMoTperr,, o6pa3o-
BiLTIOCb Ha )(eTTOM flrTHe. 3TO Ha3btSaCTC' <((DXKCvpO-

BaT6r npellMeT, Ho r.r apyrxe qacru ceT,raroii o6onotlKH
ttyBcrBxTeJIBH6l K CBeTy, XOT' fi He B TaKOfi Xe CTene-

Hfi, no3ToMy cBer, lr,ayur{ii or Haxoattunxc, c6oKy
npeaMeToa, AaeT x3o6paxeHrr, xoTrl r MeHee qcH6le.

TaKxM o6pa3oM, Mbr Bxar{M TaKxe npe,aMerbl! ,exa-
DIre BHe rraaHoro HafipaareHlr, no KoropoMy M6!

cMorpraM. Ho ecnx 6yMary c 6yKaaMx nocreneHHo npx6nxxarb K rra3y
TaK, qTo6ti 6yKsH 3aHXManX nOCreIOBaTe?rr,Ho noroxeH , l,2 H 3,
TO 

'rCHO, 
qTO !3O6paXeHX' -' BO3HXKH).r Ha TpeX paa4UtrHBX MeCTaX

ceTrraToii o6ororrKr, ecntr ocb ffa3a 6yaeT no npexHeMy HanpaBneHa

rIA A.
no,,roxr4M Tenepb, qro Korla 6yMara 3aHHMaer nonoxeHue 2, 6yK-

Ba L craHoafiTca HeBIrAxMoi; t43 SToro cneAyer, qro Ha cerqarKe B Mecre

-B4 rae renepb co6xpalorcs cBeroB6te ny{x or 6yKBL'L, naxoaxr-
cq ecmo, e qyscmaunenbhoe x c6emr. 9To 3aplDqeHne HeH36exHo,
TaK KaK, nporns qepe3 xpycTarHx, nrrx laror u3o6paxeHne npenMeTa

no r3BecTxhtM ox3HqecKltM 3akoHaM. Ecnx xe MH He BrulItM 3Toro
n3o6paxeHlrr, To 3To Moxer 66rrE o6sqcHeHo 1016(0 reM, qro B Ia3e

3\ecb Haxo,ll'tc,I c!1enoe namlto.

p cyuecrrosauue crenoro nqrHa o66,rcH9erc, crpoeHlreM DIa3a.

Cnenoe nrrHo ecrL Mecro! rae B ora3 BxoIlar 3plTenbBHitr HepB. 3aecb
HepB pacna,laerc, Ha 6ecqHcrleHHbre BoroKHa, Koropble oKaHLIxBalorc,
oco6r,lr'rx qyBcrBvrenbHLlMri opraHaMH (narovr<arut r ro,r6ovxavu),
o6pa3ys B recre c HEMI,I <celraTyo o6onoqKyr. CaM HepB sTrx annapa-
TOB He COAep)(XT, AaXe B MeCTe CaOerO BCrynreHU9 a D143, ,,t BCJIeACTBIIe

3TOrO OH HeqyBCTBXTeneH K CBeTOB6IM pa3ApOXeHIflM TOqHO TaK )(e,
KaK Tene(hoHHLIe COO6TIeHU' BOCnpllHlrMaIOTC' He B TOM MeCTe, rAe

flpoBorroKa BxoarT B Ter'reooHHyro Tpy6(y, a TorhKo TaM! rAe HaxoatlTcl
oco6brii cneuuanLHo anr 3Toil uenx npncnoco6reHHbIfi annapar. !X

2. ABorHoe 3peHxe 169

2. ABofrHoe 3peH]{e

Itr yccaen{cg noyao6Hee, I,l craHeM (bxKcxposarb p}4iKy.EBepx, ux-
(bep6rar,racos finy trpyroE qcHo oqepqeHHHi{ npell,fl cperHei{ BenM-
qIHLI Ha nporllBonojroxlofi creHe. Ecnu xeraor B3flTb rlperMer BHe

AoMa, To TaKoBbrM Moxer 6r,rrb BcrKHfi xoporxo BrrAenrEuruicfl npen-
Mer, KaK, HanpuMep, Ixefi oT Qrara, Oa6pfi9Hac Tf,y6a xnlr uepKoBHa,
KOJTOKOJTLHT, (DUKCT{py' CnOKOiIHO HenO,[Br,t)KHO pyttKy lBepu! noIHll-
MeM ao BblcorLl rrla3a yKa3are,lbHbIfi naneq,,uepxa eao no HanpaBreHLlto
KBepxy. Py'{Ka ABepu 6yAer rcHo BrrAHa, Ho no o6exM cropoHaM py,lkl,t
Mr,r yBl,ulxM! xom u MeHee ,cHo! no oAHoMy nanbuy. Tenepb 6yneM
cMoTpeTb npucTanbHo Ha naneu, ynaneHH|tfi oT r,,Ia3a Ha paccTogHMr.l
l5 25 cM. Mu ,cHo 6yAeM Bur€TL niueu. MeHee ,icHo, HonocraroqHo
,cHo Mr,r yBxrHM c o6exx cropoH nar'rbua no ollxoil pyrre. (l

O6lrcHrercr 3To cne,qyouluM o6pasou. B nocreaHeM pa3aene Mht
Bxaenr, lrTo yuy6neHue B xeJtToM nrTHe, ,exauee nocpeax ceT.{aToil
o6oroqKu Ha 3aAHeri creHKe tra3a, ,Mrrerc, Hax6oree gyBcrRrarerb-
HLIM K cBery MecroM. BcrelcrBHe 3Toro npgMarI rt4Httrl, coeAHHrIoulag
3TO nqTHO C UeHllOM XpyCTiInXKa, T. e. <OC6 ffa3ar, 

'B]'IreTC' 
HanpaB-

,reHueM HaH6o,1ee ,cHoro 3penxfl. Ecnx Mhl xer'Iaeit Btllerb orr{erruao
KaKoii-nfi6o npeaMeT o6or]Mx rna3aMfi, To KDqr,tii rr'ra3 nojrxeH 66tTL
noBepH).T TaKuM o6pa3oM, qro6H o6e ocx ana3 6brru HaripaBneHbt
Ha sror npeAMer. Ecnx npelMer HaxoAnrc, Ha oipeaer,reHHoM paccro-
,Hxrr, To ocfi o6pa3yror onpeAereHH6rfi yron.

Ha pxc.68 -& npeacrasrrer npaBLriii, , - neDbrii ra3, ecjru pac-
cMarprraarL rx cBepxy. O6a Dra3a HanpaMeHhl ita npeaMer P x, xo-
t, B Ka)qloM x, Hrx noryt{aerc, ornenbHoe 3o6paxeH[e npelMera.
ycrpoicrBo Mo3ra rakoBo, qro MLr Bwl,tM To]'r6Ko oltr{H [pe!Ner. 3To
o6accHqeTcfl TeM, qro oda woqpnKedu, so3fluKarcn a coomaemcmsyp-
ulua ecmox cemqamoi o6oto,!ku, a uMeHHo. KaxAoe Ha xeJIToM IrrrHe,
Ecn[ Bo3J'te P HaxonrrTc, Apyroitr npetMer ,St, To rna3a npx6rrr3x-
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TerrbHo <HanpaBrleHblr npaBxnbHo 11 Anrl 3TOrO npeIMeTa, TaK KaX yrorl

,Stn np,6rx3xrenbHo paBeH yrry LPl. no3romy, ecn (bHKcxpo-

Barb P, To o6a x3o6paxeHr, /S roxe Bo3HxKaDT Ha coorBercrB)'Iouux
rlrecrax ceTqaToii o60no,JKu o60xx r,'Ia3, a DMeHHO CreBa OT )(eJITOTO

nrrHa- I,lHa'le o6cronr ae,'Io c npeaMeroM .92 yron ,,928 ropa3ao

6onbrue yrna ,PE; novroNry, ecnH rna3a HanpaBneHb, Ha P! To oHx

He HanpaBreHu Ha 52. Ecnu (bxKcxpoBarb P, To o6a x3o6paxeHx,
sl Ite BoJHXKaIOI Ha CooTBe'lcTBylol[l'lx MecTa\ ceTqalofr 060110r]Kll.

Ho o.UHo qBrlgeTc, creBa, a Apyroe CrIpaBa oT xeJ'IToro n,THa' no3ToMy

Nrosr Rocnp[rlxMaeT P x .9r KaK ollH]l npenMeT, a ,92 KaK AsofiHoi
EcnH, Hao6opor, HanpaBxrb a3!r Ha .92, TO 

'ICHO, 
qTO Tenep6

o6a x3o6paxeHx,r P H,iH .91 noeBgTC'{ He Ha COOTBeTCTByOIUIIX l\{eCTaX

ccTqaroii o6onoeKx, fi no3ToMy B Mo3ry Bo3Hl'tKlllT Bocnp,{nTfi, KaK 6l,l

oTIByXpasrrxlrHblx npenMeToB, flycTl P pylKa/lBepl{, a ,92 - naneu,

,l aLIUieooficaHHoe gBJIeH]le HaxoaHT ce6e o6aflcHeHI{e.

Boo6rue roBops,.lBoiiHoe 3peHue Bo3HrKaer Bceraa D ToM clyqae'
ecrl,I ocu rr,ra3 HanpaBrteHLI Ha aane(ufi npe.[MeT! a BHIr]\{aHUe O6pa-

uaeTc, Ha 6o,1ee 6nu3Kflfi npeaMeT, ,{rr ecrl ocH rra3 ycTaHoMeHbI

Ha 6nx3Kxii rpeaMer, a 6onee aareKufi npeaMer npllar'IeKaer Hauie

BIXr\raHxe. ToT npeaMeT, Ha KmopHfi MbI o6pauaeM cBoe BHxMaHue,

fl oKaxercq yaaoeHHbrM. Heraaxe Heo6xoaxMocrH TogHo 0HKCXpOBarb

onpeaeneHHLrii npeaMer, qro6bt lpyroii noKa3arc, yaBoeHHbIM.

MHoruM rerKo yaaercs HaMepeHHo x36erH,'Tb npaBlrrbHoi:i ycra-

HOBKfl Dra3 !r,| KaKoro-nu6o nperMera, u oHrl Buasr ero yaBoeHHblil.

Ho ra(ori cny,raii 6btBae'r A HeHar'tepeflHo. 3noynorpe6neHHe anKoron6_

,rhrMl{ HanuTKaMu, HapyDarl npaDrrnbHoe (byHKqI'IOHI'lpoDaHne Mo3ra

x sceii HepBHoii cncreMd, Br,I3t'lBaer raKxe Heflpaarrr'IbHocrl, B Aer-
TeiLHOCTII MyCKynOBt HaXO,trrllIrIXC,l A 3aBHCl',lMOCTl',l OT llepBOB. 3TO

iEqeHre BceM u3BecTHo: cTot T JIl.lll.lb BcnoMHl4T6 O HeKOOpII'!HllpOBaH-

H',rx aBrxe rx nhrHoro. MycKyJIbl rrla3a ogeHl JIerKo nopaxaloTc,
a-[horoJlLHl,lM raov. BcrlelcTBxe ]Toro npx "HeyvepeHHov" rlorpe6-

IeHHll ZIJTKOTO.'L IlpaBrutLHag yCTaHOBKa OCefi r.[a3 CTaHOBIiTC,| 3aTpyA-
HriTenr,Hoil, ,l HacTJ4raeT ,MeHrre aBofiHoro 3peH{c.

Pnc.69 loKa3LrBaer, l<aK npu HenpaBr,rn6Hofi ycraHoBKe oceii rna3
Ha roqxx B, D C ty{Httfi cepn,a lojrxefi npe.qcraMrrbc, ylBoeH-
HbrM. , x]R o6oiHaqaor npaBHi l.r rleBbli rra3,

O6a u3o6paxeHr.r, np€nMera nn6o Kaxyrcs orrerr,H6rMu npyr
or apyra (C), ,r.160 oHx conpxKacaorc, (D), nu6o qacrbo noKpbr-
Baror o.uHo apyroe (B).

3. Mo)r(flo .nr BlAerb qepe3 pyxy

p Bosrvurc B neB)'ro pyKy cBepHy:ryro ra3 6yMarx rpy6Ky, aepxrre
ee neper reBLIM rJ1alov t,l cMoTpxTe qepet Hee Ha caeTr6tfi oTlarteHH6rii
flpeaMer, HanpxMep Ha KapTtHy Ha npollBononoxHoi cTeHe. aepxxTe
nalosb flpaBoi PyKx nePe,q rpaBHM Dra3oMr TaK qTo6r,r Kpai ,a.[oHu
Kacarcq creHKr rpy6Ku. O6e pyxH AonxHbr Haxorlrbc, npu6nlr3r4-
TeJrbHo Ha paccrorHrIlr 15-20 cM or rra3a. Ka3anocb 66r! qro npx 3Trrx
ycnoBurrx lpyaHo BHIeT6 rrpaBbrM rJra3oM; Mexny TeM Ha6nrcIaTen6 3a-
MeqaeT, qro oH rnqlt,lT cKBo3E oTBepcTue B npaBofi pyKe, x npr.r 3ToM
BXAI'T YIIOM'HYryIO K PTNHY. OTBCPSTXE HAXO,q'TC' TIPH6IT3UTET'ILHO

Ha TOM MeCTe, r]le Ha pXC,70 HaXOAT.TTCA Xpyr. fp
?To ]aMe,larerrBHoe ,BreHle ocHoBUBaelc, Ha cBoi{crBeHHofi HaM

nplBlrqxe, B c[ry KoTopofi MLr BcerIa o6pauaeM BHuMaHne TorBr{o Ha

He(oTopHe onpeleneHHr e flpeIMeTbr tt Mano 3aMeqaeM Bce ocTarhflbre.
MLr MoxeM m,[uqar6 Tpr,r raKxx cry{arr B Koropbrx Mbt He 3aMe-

.IaeM ar.l!,IMbtx Beutefi .

Ecnu MLr xe,'raeM, HanprMep, olrernlBo pa3urrAerL npeAMer, MLr

HanpaB.rrreM Ha Hero o6e ocrl rJla3 raKr.tM o6pa3oM, 'IT066r B KaxaoM
rla3y norBnflocb r.r3o6paxeHxe nocpeau ero norl 3peHrrr. npfi 3ToM
MLr He o6pauaeM BHrMaHrc Ha npeAMerLr, .^exaqxe BHe cpeABeii
rl,rHl,tr, 3peHur. Ec,rrj Mbt cMorpxM np,lcft!,rhHo Ha KaprxHy, atcfiuylo
Ha nporrrBonoloxHorl cTeHe, To Mbl qacTo coBepueHHo He 3aMeqaeM

aeficrBr& nuua, HaJ@arrueaoc, Ha paccTorHHr.r 2 MErpoB or Hee, ecnx
Haule aHuMaHre Bceuero noMolueHo KagrfiHo ,

Bo-BTopbtx, MbI MoxeM He 3aMe,{arb Beureil, Koropble He Haxo-
A,TC' Ha HaAreXaUIeM paCCTOrHt t Ang TOrO, qTO66I 661T6 

'CHO 
Bu-

Ar,rMbrM[. MBr Mox€M ycraHoBr,rr6 Hau rna3 Ha npeAMer! KoTopLrii M6r

Il-.

Pxc.69
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Pxc.7o. Ka{ MoxHo Braerb rep€ orBepcrre B pyHe

xenaeM Br,raeTb, TaK xe roqHo, KaK ooTorpaonqecKylo KaMepy xnrl
noa3opHyro Tpy6y. MbI aenaeM 3To, ,{3MeHs, C TIOMOUIbIO fi3BeCTHbIX

MycKynoB ibopMy xpycTarrlKa. EcnM xpycTtulllK ycmHoMeH Ha onpe-

lereHHrifi npeaMer! To ap)'rue npeaMerbl, HaxoAruluecrl Bn€peau ,1,'Ir

NO3A.qT HETO, CTAHOBCTC,I HC'ICHLIM'I, BCIEACTBI'IE qETO HA HTX MEHLlllC

o6pauraercq BHrrMaHxrI. Ecnll 6LI MbI 3Toro H€ Ae?!iUII'i, To, KaK lro-
KajuBael onbll, npxseaeHHBll,i s npeau'lyueM pa'lAene vbr xH/nu 6bl

B <ABOiiCTBeHHOM' M,Ipe.

FcnH, HaKoHeu, TorIEKo oavH rra3 Moxer Br4erb npetrMe L Bol6!x-
aarcruxfi I{HTepec, To Mt'I He o6paulaeM BHIiMaHrq Ha BelrU't, KOTOpbIe

B 3TO Xe BpeM' Bl,IAHbl ApyroMy rna3y

6yMaxr roii rpy6Koii, Ho HeqcHo Bnalrr BHlrpeHHocrb rpy6Kx, arre Koro-
poi:i xpycT,LrrxK He npxcnoco6neH. KpoMe Toro, BH)'rpeHHocrb rpy6Kx
He B COCTOSH,Ir O6parr{Tb Ha Ce6e BH14r\{aHxe KaKOii-r'rx6O Heo6breHOii

OopMoi:i. Ha BH)'rpeHHocrb rpy6Kn oo3roMy He o6pauaercq BHxMaH rr,

HO BMeCTO sTOrO 
'CHee 

BbrCrynaeT TO, rrro BUAHO npaBOMy rra3y, T. e.

HescH6ril o6nlx pyKr,r, 6pocarour{i:ic, B rna3a 6naroAap, cBoeii (bopMe.

KoporKo roBopr: neBblM fra3oM MbMHo BrIrnM rracrr, creHbr! npaBbrrv

HercHo Br,rauM pylry. np,r coeavHeHr.rx o6oxx x3o6paxeHlri1 B oaHo,
von He o6pauueT BHxvaHl,l9 Ha D 9acl b p) KH. Koropoii 3 4p] foM rna-
3e cooTBeTcTByeT Kpyrnoe ll3o6paxeHxe cTeHbr. TaKrM o6pa3oM, Mbr

noJl)4tacM TaKoe aneLlatreHrle. KaK ecnH 6br coorBercrBymurag 'rac.h
creHU 66rna BrAHa r{eper olBepcT e B npaBoi pyKe.

Ha eacr! npaBoii pyKrr, Koropa, coorBercrByer KpyrnoMy orBep-
crr{ro, 

^{br 
ronbxo He o6pauaeM BHI,IMaHrrl xoT, aolluM ee: cTo

r.rerKo noKa3ar6, ecnu Bo36yaxTL BHTIMaHI{e TaKuNt xe npr6ru3tITer,IL-
Ho o6pa3oM, KaK gTo,qerajrr,uaMl,r nocpe.acrBoM rryrueK. lloMecrl{re
vareHbkvi{ r.yco'rel\ 6erofr 6yvJru Ha roll vec']e npasoi pvrx. lne
DOrl,{HO norBXlbc,l OTBepCTXe. Torna )Ta 6yMdta Cnen<relC9 B nXVOii,
,, npl{ BHrMaTeIhHoM Ha6nroaeHfir,r! ecnu flo-npexHeMy (b KcxpoRaTb
cleH), voAHo !dxe parJIIit!,tIb HecKorbKo rlllHLlii Hd pyKe

noro6HU[r xe o6parcv cleraerc, 3averHoii Hannl,lcb r{ r, n.

r{a BH},TpeHHeii cTopoHe 6yMaxHoii Tpy6Kx, ecnlr TonLKo MLr no3a6o
TrrMcr, rrTo6bl BH)"rpb ee rpoHr,rKaro qepe3 oTBepcTr,re aocTaToqHo cBeTa.

4. Ct Hltri r{ xerrbri qBera He Aapr
npt,l cMeueHrtl 3ereHoro

Te, Koropr,re B aercrBe ,rrpajrrurqlKoM KpacoK, - a I<To groro
He,ue,!au? - cxopo y3HaBMu, qTo nponaBuyro 3eneHyp KpacKy MoxHo
3aMeHr.rTb cMeureHreM cxHeii a xe,'rroii Kpaco( ToIrHo TaK xe nypny-
poBblii rIBeT MoxHo nor,ryguTb cMeneHtreM ct{Hero u po3oBoro uBeToB,
a opaHxeBbli coeAuHeH eM KpacHoro u xejrToro,

Ecnl,I cnpocurb, KaKoi uBer noryrrxrct, ec.rll{ cBer raMn6I npony
cTltTb cHaqaJla qepe3 xerToe cTeKr.ro, a 3areM qep* cl,IHee, To lllHorrle
oTBeTrT, ec/'It{ ToJI6KO OHI,I ne nOAO3peBaK}T, qro XX XOTgT ynAq(TB ts 3a

6n,rxreHxx, qro MbI yBIIAIIM Bce B 3er.reHoM cBere. OKa3LIBaercrI, qro
oHlt otur6atoTcr.

[Ipexle Bcoro Heo6xoaxMo 3Harb, qro 6e]rrrlii lHeBHoii cBer cocro-
xr x3 nyareil pa3JrxrrHr,rx uBeroB. oro o6Hapyxr.{Baerc9, ec/'rra pa3jroxrrh
6erLlli cBer Ha ero cocraBHble qacru. Kax,[aq Kan,,rg poc6l xnu aoxqr,

Corua-r Moxer rerKo Hq", mhc, cMorpe, h Ha MxueHb npaBbIM rna3oM 
' 

He 3aI(-

PbIBAA H!{ HA MTHOBCHIIE NEBEIfi. HATO, t]TO OH BI,I,Ufi'T B 3To BPEM' JTCDbIM INA-

3oM, oH He O6pauaer BHL{MaHxq TaK xe aeno nporcxorltlT r'l B Bbllx€on}IcaH-

JleBhIfi r,ra3 Brul'lr qepe3 Tp)tKy ocBeureHH)'lo creHy. ThM oH Bu-

arrr npeaMer, Bo36yxaaouxitr xHTepec, u noSToMy xpycrMltx Hellpo-

|3BOJILHO yCTaHaBJIrBaeTcn Ha cTeHy. Ho npr',t 3ToM y HopMarbHoro
.renoBeKa np cfloco6neHlre (aKxoMoaaqxt) oaHoro xpycT2ulxKa He Mo-

xer npox3oiiT,t 603 Toro,'{To6d H Eropoil xpycraruK lle ucrLlrzrjr
TaKOTO Xe npucnoco6neHrlr. nogToMy npaBufi xpycTa,'IHK Ta(Xe ycra-

HaMrBaercrl Ha AareKoe paccrorHlle.
MbI no4"{aeM cJreaylout{ft p$y"rlTar. JIeB6lfi rna3 no'II} raor or-

qeTn,rBoe x3o6paxeHle Tor'I6xo Tofi qacTu cTeH , xoTopat orpar{xqeHa

l
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npe.rloMlrBua, coJIHeqHLIii ,flyq, nocblilaeT B Hau rra3 BMgcTo 6eroro
cBeTa uee'rhri pn! uBeTH6rx ry.refi, ecnx cMoTpeTL Ha Hee B onpeaeJleH_

HON| HanpaBjreH,,tr.r. flo,0o6Hoe xe pa3noxeHxe MLI 6yaent Ha6nlonaTb,

ecnH 6enLrii cser nponycrttrl! HanpxMep, qepe3 npx3l\{arfigecKllii (y_

coK cTeKfla. Bo3HHKaIOUIXe TamaM O6pa3OM uUBeTa paayrlr' Mor)'r 66lTb

CHOBA COETI'HCHLI B 6EN6Iii CBCT.

Xenroe creuo Kaxerc, HaM xerrblir no llByM npiquHaM. Bo-
nepBLIX, OHO nponycKaeT TOr'rbKO XerTbIe r'Iyrll H3 nanalotUero Ha HerO

6enoro caera, i Bo BTopLix, oHo 3ade\J{uaoem ace ocmatb hrc try4u.

BTopag npHqfiHa crorb xe Baxfla, KaK x nepBar' ToqFIo raK x€
crrHcc cTeKflo ,BffreTc, cHHrM He rortKo noToMy, tlTo oHo nponycKaeT

crrfiue ryqu. Ho fi noToMy,trTo oHo 3aAepxxBaeT Bce ocran6H6,e. Ecru
nponycrurb 6enHi cBer eepe3 xer'IToe creKlo fl noroM qepe3 cxHcc'
10 Ha cr.rHee creKrlo ynaryr rfiU]b xenlble ny'lx, Ho 9Tll nytlfl 3arepxtl-
Ba,o-tcrr CHHllM cTeKr'IoM, c,lenOBaTerLHO, BOO6UIe HXKaK e ry{ll qepe3

o6a crer.fla He npofi.q]'r.
IpyrxM'l cnoBaMx, cBer, Haxonflulxfic, no3a,qx cxHero u xerroro

creKor, oKaxeTcrl HeBratlMHM, ecru uBera qrcTbl tl aocTaToqHo rycTbl.
B pclynbrare noJlfraerc,| noqrl,t reMHora, K 6onburoMy y,quBneHxlo

BCeX, KrO OXHAaeT yBnAeTL 3ereHHii qBeT.

Ecnl,I xe 3Tr KpacKU 8e qHcro cneKTp,ulbHble, To Moxer cJl) {xr6-
crl, ir-ro Kaxy leec, HaUeMy rna3y xe/'IToe cTcXr'IO nponycKaeT KpoMe

xenThlx nyreil eue cuHxe! a cltxee cTeKIIo KpoMe cl{Ht{x Taxxe l,t xeJl-
TLre ,yq , Ho B MeHbueM KOIIlqecTBe. Torna I p4ynl,TaTe Bce-TaKn

rloxer noryr{ Tr.c,3ereH6lii IIBer (CpaSXr XUUruecxue napaaoKcu,

v. 2. r.r. 2, paaa.2).

5. NaKrtM o6pa3oM MoxEo cMorperb
fla oAr,rH qBeT ,r B[Aerb apyroi?

f! Bo:o*,nre c norrxx KHHry B cBerroM nepenrere ,pKoro uBera, Ha-

npxr\lep, cBeTno-kpacHoro. EcnL, Ha Hei ecTb 6yKBbt, cMoTptlTc Ha Ka-

Kyro-HH6yAL TosKy, rae nepeKpeur aalorc, .aBe nl{Hxl{. Ecn, Ha Hefi

lrer Haanrc,r r{,rri KaKoro-Jltt6o yKpaueHxg, To caenaiiTe Ha noBepx-

Hocr''r ee [r&qeH6Krrii 3HaK. AepxlTe ronoBy rl KHhry HenoaBHxHo

r cr\rorpure opxcrurr,rbHo Ha Bbt6paHHyto roqKy u reqeHue MHH}"TLI llrl'l
xo1, 6bl noryMr,rH)'rbr, Ho B TeqeHre 3Toro BpeMeHu Herb3, orBoalrr|
r.ra3 or HaMerreHHoii rorrKr r cNlorperl B KaKoe_r1n6o apyroe Mecro

3To capeMneHfie coxpaHHTb onHo rt ro xe Ha[paMeHue B3rnrIAa npmH_

BopeqxT HallluM ecTecrBeHHHM HaK,IOHHOCTTM X T?e6yeT ycr{?lruq Borx.

5. HaHhM o6pa3oM MoxHo cMorperb Ha oAxH qaer u Aelr. apyrcn? 175

Cnycrr npr6,,rx3nrenr,Ho [ojrMrrH],Tbr rrocMmprire Ha 60rbru],ro! coBep-
ueHHo 6enyo noBepxHocrL. BLr ysHArrre H3o6paxeHue roro npenMeraj
Ha xoropblli To.[LKo qro cMorperr, Ho H€ B ero ecrecrBeHHoM uRgre.
UBer 6yner,qonorHxrejrbHLn{ K nepBoHaqarr},HoMy, T, e. 3To 6yner ror
uBer, Koropr,ri BMecre c nepBoHatrarbHHM aaer 6enbrii uBer, Ecrx KHH-

fa cBelro-KpacHoro uaeTa, To vbt yattr,lM treHoe lt]o6paxeHxe ee,

tl Hao6opor. AononHHTenLHLtM uBeroM ]ulg xejlToro uBera ,Brrerc!
c|xH",il. a No cr.rHero - xeJITBIfi, 9eil xe o6tgcxqrctcl s-tu oxoH-
rpacrHbre' uBera? lx

rlyBcrBr{Te,16Hr,te K cBery HepaHble oKoHqaHrr, TaK xe KaK tI Hep-
B6t, Mor),T ycraBarb- B cnpaBe!,rraocrx 3Toro MbI MoxeM rerKo y6e-

ltxT|cfl Ha Kax,qoM ary Ecnn, HanpHMep! ceTqaTa, o6ono,{xa coBep-
IUeHHO OTlOXHyna B TeMHOM nOMeUIeHrlr{ TIJIX npl,l 3a(pblrLrx rra3ax,
TO aHe3anHO npe4cTaMrlotufiiic, r/'Ia3y rcTorIHIK cBeTa noKaxeTc,
rtacTo ocnen TerLHLlM ll Bo BcrKoM cI] {ae 3HaqITeIbHo qpge, qeM

Il ronr cnyqae, Koraa ceTqaTaq o6onoqKa yxe HcnLIT&rla npollorxfl-
lCr6HOe CBoTOBOe pa3ApaxeHre, KOrAa OHa! CJIeIOBaTeTbHO,,"Tol\trleHa
snfi, KaK rosoprrT, Koraa oHa npHBbrKJ'ra K cBery. Eenbrii cBer! KaK Mbl

3lraeM, cocroxr r43 uBeTHEIx nyqei H no3ToMy MoxeT 6blrb pa3noxeH
Ha cBott cocTaaHLIe qacTx. Eo'IH ceTqaTa, o6onoLIKa ]'roMreHa u3BecT-
III,IMI,I UBETAMI,I 

'I 
HC BOCNP}IHIIMAET TX, TO 3TO HE 3HAI]XT) I{TO OHA

HeqyBcrBHTerBHa K ocTanLHLIM ryqaM, KoTopble aMecTe c nepBbllvu !a-
DT 6enblfi cBeT, T. e. K AonoIHHTeIbHhIM uBeTaM.

TaKxM o6pa3oM, 6en6rfi cBcr, naraDruuii Ha ],ToMneHHyro K ooc-
npurITllrc 3ereHoro uBeTa qacTL ceTqaTKr{, BLt3btBaeT Bner{arreHue Kpac-
HOrO UBeTa, U HaO6OpOT, TO Xe CaMOe BepHO X Anrr OCla,r6Hr,rX AOnOn-
}ITTE/'ILH6IX UBETOB,

Onbrr iroxHo cnerarL el[e cr€tryrouxM o6pa3oM: nocne (brKcrr-
poaaHug uaeTHoro npeaMeTa rr'ta3a 3aKpHBaIoT; qepe3 BeK{ ace-TaKx
flpoxoauT eule TaKoe KorrIrIecTBo caeTa, KoToporo /IocTaToqHo, rtTo6Lr

BepBHhre oKoHqaHrf HcnLITEIBiuIl,t cBeToBoe pa3np:DKeHue; rJItr! ec/'ru
lloro Her. To ace TaKfi e[le npo]lorxaetc, aeficrBve 6enoro aHeBHoro
cBeTa lrjt,l cBeTa JIaMnbt, KoTopbli Tonr,Ko.ITo nala, Ha ceTqaTyrc 060
noqKy, Io3ToMy I{ B gToM cnyqae Mhr yBxaxM rr3o6paxeHxe ope,qMera
A AOIIOJIHfiTEIbHOM IIBETE,
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fnasa a KagecrBe nxeceu4etenefi

1. npornBoflorroxHbre IBt,lxeH]{q
MOryT Xa3arbcE OAl{HaXOBbtMt{

BecbMa 6o,,rbrxyo qacrb roro, rlro MLI, no HalIeMy MHeHxrc, Br,t-

!l,tM. M6r tsunxM orHloas se r,ra:avn. Oqenl qacro ro. qro Mbr cqxraeM
BXAeHHbTM, eCTb rtr, llb p*ynbTaTa clx,qeHxr, nolyqeHHoro n3 Halue-
ro onLrra. DT,IM o61,scHrerc, Tor o6lqeu3BecrH6lii (baKT, qro qecrHtre
cB Aerer,Io Ka(oro r!'160 rpoucurecrBrl, qacro xgo6pd(alor BxnerlHoe
nr.II COAepIIeHHO paSrIItqHLIM, t{r1lt l{HOrAa Aa)Xe npOTlaOIOr5OXHtIM
o6pa3oM.

f,l llpeacrarum ce6e B HeKoropoM orlarreHux BerprHyro Menbxr,ruy,
Ho.IL TeMHa, no3aA Ha6noaaren, He BraHo HtrKaKoro cBera, no3a,q[
MerlLH),ltl6r reMHoe He6o. OTAen6HLIe opeaMerbl He BI,IAHLI. 3aMerHBI
ToJrbKo 6o,rblxBe Maccbr, ,r ro 6 TeHeii, Koropr,re no3Bo,19r 6Er 3a-
K[ll),{ar}, o OopMe npeAMeroB. Bri,uuMa, npu raKux yc?'ioBr4rx MerbHUua
npercraMeHa Ha pvc,7l a.

OTHocurerLHo ABI,IXeHuq kpBln6eB MoxHo rorbKo pa3r,II{Lu,ITb, qro
oHI{ nolLlMatoTc, c,,leBa onycKarcTcrl cnpaBa, KaK 3To noKa3aHo

a)Ae\
Prc. 71. AononHeHxe 3prrenbf bx BnecarneHni

c noMoulho paccya€

1. nporrBononoxHbre aBnxeHrr Mor).r Ra3ar6cr oauNasaBhMr 477

crpenKaMx, KoxurHx onscsrsarcT 3rjr!{nc, a He oKpyxHocrB. 3'fo
noKa3brBae! qTo l{x n/'rocKocTb spauleHuq He nepneHA KynepHa K Ha-

npaBneHuro, no xoTopoMy 3pnrer,rb cMorprr, Ho oH He ruoxer perxrlb,
6nxxe n,r ( HeMy npaBas cropoHa r4nvneBaq. Cyaq no roMy, qro Ha6,rrc-

aarenb Bxaxr Ha pfic. 7l o, coBepueHHo He,'Ib3, cKa3arb, Haxorr,]Tc, -rra

Merr,HtJua B nor'roxeHlru! floKa3aHHoM Ha pvc.1l6 vty, Ha p c. lI s,
Ho pa3yM He orpaHrqlBaercs noKa3aH tMIr ,ryBcrB. OH acr'Iacr cBou
nocrpoeH n lanee, plxoBoncrByrcb 6ecco3Harer.rbHbr\{ pa3Mb[xreHr4eM

,1 lrHcruHrrMBHbrvr{ cp(reHrIgvl,l. Kotophte o6pJ loFa

uJeclByrouero onblla. 6bllb voxer. HanprlMep. B ,roii \le. rrrocr/ nce

MeJMl,Iubt crporlTc, TaKaM o6pa3oM, qro Kp6tJ1L,, ux apauratorcrl a oru-
HaKoBor\r HanpaMeHri . AonycrxM, '{ro Koraa Ha6nrcaarenr, o6paureH
cnxHoii x Berpy, KpL'Inb, Bpaqarorcs no HanpaBncHxio.lacoBoiii clpcri
Kx. B 3ToM cnfrae MenbHr,K, 3aMeqaq, qro Berep aycr cnpaBa HaneBo!

npfl Bxae Merr,Hru6r 6yaeT yBepeH! rITo nepel H,Iy nepeAHrrl cropoHa
KpLrr'rbeB n qro MenbHxqa croxr, KaK noKa3ar{o IIa pxc.716, raK KaK

TOn!KO B 3TOM nOr'IOxeHxH BeTep MOXeT BpaUaTr, ee KpbLlbja nO lla_
npaB,reH,rro qacoBoii crpenK ,

Ho ve"rsnux, koropLlii 3Haer, qro riMerrHo 3rx Kphrrbt nocipoc
Hbt nponuqo onoqHo o6xreMy npaBxny x, cjle-uoRarer'I|Ho. Bpaqarcrctr
cnpaBa I{:uIeBo, ecr.rn cMorpeTL Ha Hrx, no3epllyBllllrcb cnrHoK) K Ber
py, - TaKoii MenbHriK npx nepBoM B3rnr,4e Ha (aprxrry, 3obpaxeHHyK)
Ha pvc.71a. peulxr, LITo earrHcrBeHHo Bo3NioxHoc no,loxeltue N{ell},-

rr'ru|r ecrb [3o6paxeHHoe Ha puc,7] 6, ec,,rl,{ roribKo tse1ep xyci crleBa.

TaK NI o6pa3oM, 2 cBxaeren{, o6a on HaKoBo KoMIrereHTHbre, Nroryr
cocraalrrb ce6e coBepueHHo npornBonor'loxl{oe BneqarneHxe oir o!1

Hoii r,r roii xe Berqx, Koropyrc oHx o6a B,rarl o.4Hoaper\Ierlllo c o,[rroro
14 roro xe Mecra. y HecaeAyur x a6nrcaareneii 3aBacur or c-rlyrlar,
6yn).r nx oHr,r ayMarL, qro rMeHrlo! Ir3o6paxeHHoMy Ha puc.7l d, co
oraercrByer pacrror'roxeHne, noKa3aHHoe Ha p c.'/16 nu Ha pxc.7l d.

Ho ecnx oHx B oaHoM gJryrae npr3Halor KaKoe nu6o u3 sTxx )1Ryx pac-
noroxeH fi crxHHbrM, ,o oHo raK curlbHo ]a]e"d eerc}], qru 6u rb
IlIItHcrBo Bnocr'IercrRl,rlr oKaxercg coBep[IeHHo Hecnoco6Hr,ry yBruerb
B x3o6paxeHrru pxc,7l d rpyroe pacnonoxeH e. flepBoe sneqarner{ e

ocraB,rrrer raKoe xe y6ex.qeHre, KaK Hacroruee 3HaHuc, !t 3TIt rtonll
qacro BItor'IHe ncKpeHHo coo6qabr caeaeHI,Ig, Koropbre) oaHaKo. oKa

3brBarcTc, coBeplreHHo aoxutrvr. p

lloAo6Hoe xe qBneH e vhr Ha6nlomev, cncn t ra vane'rr'koi ro0-
Koii Ha laneKoM roplr3oHTe Bet{epor\{ nocne 3aKara conHua, Pirc,72
raer Hav npenclaB,cHlre o pacctoqIH}l o HeiHa']urc.ibHoll Bc.lH'llllle
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Prc.T2. rloxHoe ronKosaHre HeAocrarotHo nonHhtx
3prrerbHsx BneearneHIri

npeJlMeTa. JIoaKa HaxoalrTc, crlt{tuxoM niuleKo r cnxuKoM cra6o ocBe-
uleHa, (rTo6bl MLI MOrIr pa3IHqITb nOIOXeHT{e napyca Xnrr HanpaB-
lIeH e caMoi no!(x. Ho nocne HecKoJrbKl4x MIH).T Ha6nloAeHrgl Mbt
BruxMr qTo r'IonKa aBlrxeTcrl B HanpaMeHuu HuxHeii cTpenKu, TaK
KaK EeTep ayer B HanpaBrreHIh BepxHefi cTperKlr, To rcHo, qTo JroaKa

nBrlxeTc,t B (ocoM HanpaBreHIu, Ho B KaKoM l{MeHHo xeJIL3g pe-
rxlrTb. C nTxqbero noneTa, HanpxMep c Bo3AyrxHoro uapa, KoTophrfi
Haxoal. rc, 6H Haa 3Tofi qacTbro Mopr, MoxHo 6Luo 6H, KoHeqHo! yB,t-
neTb. naHxeTcfl Jrr,r JroIKa B HanpaBireHur 8 xn C; npl,l Ha6nroneHxx
co cTopoHH pefieHlre Heao3MoxHo. 3!ecr, cHoBa npuxonuTcrr npuHrT6
B coo6pf,xellre B,'ltlrHtie npetruecTBytouero onf,tTa h 6eccolHaTerbHo-
ro cyxaeHHe,

PLI6aK, Koropbrii cry'{afiHo 3aMerr,r noAKy Ha rop}t3oHTe ,, Moxer
rorlbKo llylle Ib, 't ro oHa nBxxelc, HanpaBo npoTlB Berpa. Ho 3Haxovbti
c o6uqHLrMu opueMaMu MecTH,,lx pLI6aKoB! cKaxeT He 3a.EyMLIBaqcbl
(BoT Bo3BparuaeTcs B raBaHL nepBhrfi KaTep pu6aqheitr OnoTxrr,flrr.
Ou 6yaer uacrrtrrrraHo qyBcrBoBarL, qro ,ollKa lr,qer B Hanpaue-
HAi C r1 6yAer roroB 3acBrAererrbcrBoBarb, qro oH Brl,aen, KaK cyAHo
Asuranocb K 6epery Ho nocTorHHbrii xnrenh raBaHr! 3HarorUxii! 9To
3 AaHHOe BpeMq eue Henb3,] ox!,raaTb Bo3BparueHr.rg cyaoB, x 3HarcqMi
K roMy xc, qTo oitHo cyaHo ylxro no HanpaBneHuro K 3anaAy HacToJrbKo
BpeMeHH paHbme, Irro Tenepb Morro aocTxrH),Tb Ha6rloaaeMoro nyH(-
Ta. 6yner ysepqTb. 9To oH Butrer cyrHo, KoTopoe yaanqnocb oT bepera
a HanpaMeHxx B.

TaKrrM o6pa3oir, Moxer cr) {r.rr6cr, rrro aaa qecrHbrx x, no-sxar,t-
NtoMy, ollllHaKoBo KoMnereHTHbIx xa6n|oaarenr, BtuteBurl,Ie B olHo
H to xe Bpevrl otrHfl ,{ Ie xe ]rafixeHllg flonKu. 6y4}T nolov cosep-
ueHHo Ao6pocoBecTHo yTBep)cuTb - oArrH, qTo roAKa HanpaMgnacb
K faBaHU, a apyrofi - qTo oHa oT Hee yaiurrrracb.

2. naparnenbHbte I He naoannenbH ble ,,1H r, 179

2. JlaparrerbHbte r1lHxl{, t{olopbte (ax!rTc,
He naparrrerbHbtMn, N tltBur,, Kaxyq]{ecq
[apa[4errbHbtMl{, Ho xoropbte He napalrerbllbt

Ecqx o6naka pacnonoxeHr,r Ha He6e B D44e noroc, To 3aMelrarrocb,
qTo Ha ropr3oHTe Bce Jlhflxu o6naKoB KaK 6Lr cxoaqTc, s oaHofi ToqKe,

He pacno,roxeHbr no rprMbrM ,rHrrnr Prc.73. Kaxyqaqcn cxoarMocrb
o6raHoa H ropf3oHryx ,rMeror oKpyr,,reHH6iii Bun, Ho fi 3Tx

EenpaBr,,IhH6te obrlaKa npx BHxMaTenLHoM paccMorpeHhLI MoxHo pac_
IroJIOXtlTb B pra6t lt JtrlHrru, a eclt{ noToM 3Tr{ Jll4HHLt O6JIaKOB I,ICCre_
aoBaTb! To cTaEoBrTc, 3aMeTH6tMll ABe npoTiBonoloxH6te ToqKu, rle

KorAa raKoe pacnonox€Hhe o6na(oB tsrqHo 4ocmroqHo ,cHo. Toy Ha6nrcnaren, He oclaercfl H KaKoto coMHeHHg B roM, ttro Bce n,t-
Hxx o6naKos cxoAcrcr. Ho EecMorp, Ha Bce 3To.3necb MLr xMeeM
!e/'ro ror,rbxo c oAHHM ll3 o6MaHoB .tyBcrB. B Aer)icrBxrerr,Hocrx nlHxfi
He cxoArrcr! TaK KaK oH'l naparrelbHll. Koraa vH pacc[rarplrsaen
Ka(xe-Hx6yAh ogeHl, aJlXHHhIe nprMble JrxHxrI, napa?l]Ierr,Hble Mex_
ny co6oiii, To oHu HaM xaxlTc, cxoAqulrrMrrc! B Hax6onee vna,reHHofi
or Hac roqxe. Koraa Mu cMorpltM. HanphMep, Blonh BHyrpeHHoc[,t
T).HHenq (prlc, 74 il). xnx xe paccMaTpuBaeM xene3HoltopoxHbte penb_
cbl (pHc,75), To KDKercr, Lrro penhc6l r.t nnHxu ryHHenr, o Koroprrx

,) d)

Prc.74, nprMepu 1( 3aHoHy nepcnexTlsEt

L.
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Pnc.75. )Hen$HoAopoxHbre penbcu B nepcnemxBe

M 3HaeM! qTO OHI,I napMnenbHbt apyr llpyfy, roqT coBceM cxoa,Tcq

B KOHqe. Hnx xe, ecjir{ MLI cMoTpvM BAOIL npCMOii AOpOrtl, KOro-

pa, orpaH,rqeHa. Hanp Mep. c onHok cropoHbl peueTKoli. a c 4pyrofr

ircuoir (prtc.746\, ro MLI 3aMerI{M noAo6xoe xe cs,reHxe. Oro BceM

ra3BecrHbli Oaxr, ,Bnsouxiic, o,qHI'lM x3 3aKoHoB iepcneKTI'IBbI.

Bonee [orpo6Hoo l,tccreaoBaHl{e x o6l,rcHeHxe Bcex noapo6Ho

crei:i 3aBeno 6bI Hac cnlluKoM aanexo. flo3ToMy 3aecb MbI orpaHxlll'lMc'

JI'IllIb 3aMeqaHUeM, qTo BcrlKuit oTpe3o( KaKeTcq HaM TeM Kopoqe, qeM

MeHb[e ]Tor'I3peHxr, noa KoTopl,IM MII ero Buar'lM, T. e. qeMA,ulbltle oH

Haxon rcrr or Ha6,!rcrarerrr. noa yrroM 3peHlul noHriMalor yror, Ko_

TopHii o6pa3yerc, IIprIMblMrl r'II{HxrIMI't! uaynruMrl I'I3 rna3 K xpaiiH,lM

TogKaM orpe3Ka. 14 no3ToMy paccrorlHrle Mex.&y !ByM, napa,nenbH6lMl'l

nprMbrMr{ TeM MeHLUe, qeM 6ortue oHI'l yaanqloTc, oT Hac. 3aKoHy

nepcEe(TI,tBbI, Koropblfi Ta( 'Iacro Ha6npAaerc, HaMII Ha iIJIJre,x, Ko-

r'roHHaaax, lr Bo MHorxx aplTxx crly{arlx! TaKxe IIoaquHeHbI x p,AbI

o6raKoB.Iaxe ecnx nIrHr{}, o6raKoB, roHuMblx BerpoM! npeacraM,Ior
B aei:lcrB,rrerr,Hocrlr tracrl,I KoH'IeHTpxqecKr{x KpyroB,,ul pacxo.utl-

uxxcq paaxycoB, To 3Tx Kpyrfi TaKoii orpoMHofi Ber,lq[Hbl, r qacrll

,xHxii o6naKoB orHoctrrerLHo mK MiuIlI, 'ITo Ha npaKTHKe rx HerL3'I

orru,{r,rrL or IHHI4fi aeitcrBl'rrerllHo nprMblx I't flaprulreJlbHEIx.

HanprrMep, BnonHe BeporITHo, qro aB[rarc6 B TyMaHH]'Io nacMyp_

Hyro noroay BAonb orpaalr, ruyuefi Bo(pyr MaHexa, MbI ayMaeM, qTo

,ueM no npqMoMy n!'fli. Taxxe Moxer cnl rHTLc', qro aBa qejroBeKa'

181

Prc.76. Ulapoo6pa3Naq oopMa Ne6ecHoro cBoaa

yAanqrcun€cr or orpa.q6l no rpsMLIM, x Hei:i neprleHAl,IKyntpHblM u pac-
no,roxeHHLrM Ha He6orbrlloM paccrorHr.ru apyr or lpyra, yBepeH6l, i{To

rrx aoporu napzunen6Hbr, Mexly reM rax tlarrrsecxn oHx cxoarrrcrl
B IIEHTPE,

napa",ue"rr,H6re,luHr{u, rroaqrHeHHbre 3aKoHy nepcrreKTrrBbr! Ka-

xlrcrr reM 6nuxe apyr K rpyry qeM oHx aaIIbU]e yaMeHbr or Hac.

Hax6onee 6nr,r3Ko oH,i Jrexar K HaM Haa Hanlei ro,roBoii. L ao3Tolry
3,qecb npor3BoarT BnerraT,leHle napMJIerILHLIx. A rlo Mepe ynarleHnr
oHx KaK 6r,r c6nnxaorcq Bflepelu ,r no3a{u Hac- A a6nx3x ropu3oHTa

aaxe K&l(ercg, qro oHu cxoarrcrl B ToqKej ,exaueii Huxe ropx3oHTa.
B cnyqae o6naKoB sro Bnelrarr,reHxe elqe ycunaBaerc, TeM (baK

ToM, ,rro B aei:icrBxrenr,Hocrr.r KoHubr ,,rrHrii ,rexar Huxe cepeaxHbr.

,4axe B ToM cnyrae, ecnu 6Br He6o 6Hno njrocKrrM, no 3aKoHy nep-
cneKTxBbr JrrrHnr{ o6raKoa Ka3aflr.rcb 6br 6,1xxe K ropr,r3oHry, qeM xx
cpeaHre rracrb K Ha6rroaarerD r{ floBepxHocr, 3eMnx. Ho He6ecHbrii
cso!. (ABC uapuc.76) xe aa:rr:ercn n,nocrocrLlo! a npe,qcraBr'Ircr ula
poByro noBepxHocrL, KoHqeH'rpxqHyro c noBepxHocrbro 3e{t\ DEF,
Koropa, repeceKaer roptl3o{'t o GEE. E"raroaapn roMy, qro Ha6nrc

Laren:( E csoA GBE Kaxerca uapoo6pa3HbrM, To.{Ku G x II Kax}Tca
6nxxe, ,{eM ToqKa B. flo3ToMy Beepoo6pa3Hoe pacnoroxeHrre o6r,iaKoB

KaxeTcq etue 6oree [opa3rTejrbHbl M.

3. JloxHoe cyr(AeHle o Bbrcore

flpu Brnrae Ha xaKoil-Hr.r6yrb nei3ax MLr eacro lronyqaeM coBep
ueHHo roxHoe BneqaTIeHre o cpaBHrlTe,lbHoii Bblcme elo orne,lbHbr\
rtac'leli, Berocynear{cr br, ner ko €MeqalolllMe vareiurle HepoBHoc I 14

noqBbl, qacTo 3aMeqaloT, tITo aopora, KoTopag aoBor'IbHo Kplro noablMa-
nacb nepea HxMl{, Ha caMoM aejle roprl3oHTaulbHa, rr'IL laxe HeMHofo

Ho ,raule npluoAnrcc Aenarb HenprurrHoe mKpbrrre, t{To rracrb ao-
porr.r! no Koropori MoxHo 6bLro HaaeerLcc Ha yao6Hyro BAy, xaer B ropy.

3, JloxHoe cyr]{IeHne o Bbrcore

L.
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TaKoro po.ua ourx6Kx qaue o6ycnoBnaBarcTc, cyxreHrleM, qeM

IJlaSO\l. MH HeBepHO XCTOJIKOBhIBaeM BnerlaTreHfig, abI3bIBaeMble ro_

pfl roH'rarbHoil lulocKocrhlo, pacnor'IoxeHHoii no3a,qr Bo3BbI[eHHocTri,

r{-rx clycKor,, ci\reH, IoIurlM ropx3oHTrulbHylo n,[ocKocTL, l{Jrr nocTe-

ncHHLr\r pacrxrrpeHlreM xnl{ cyxeHneM loporx.

F

3a6nyxneHue Moxcr 6bnr, nu3Bllro x reM. qro 
^opora 

Bcrynacr 3 nonocy
rcrx, xrH nbrcrynaer reM, '{ro pa3Mcpu nepeBbeR, crorlrr]rx
y noporH, Kdxyr'c,{ HaM 6onLlue xn MeHhrre, x Mrror,lM apyruM.

Hcrvllrorre, r{o 06ureu3aecrHble npxMepbl Moryr pa3brcrlrrb 3To

nolpo6Hee. M6I ,{acTo 3aMe.laeil, 'lTo MecrHocTbt KOTOpa' C BLICOKOii

rophr (axeTcrr Hanr fllocxoii, ,<aK cTor, Ha caNloM aere HeMHoro BorlHlI-

cTa. llorua Aaxe xorMucTal L!rr! ropucTarl, lll\ieeT Bo3RblrxeHHocTl'l ll
ilor'r{ $I. BHcoKO nexalure 3aMKu ,l rny6oKHe yruerbrl, 6onbD e ryra
l,I peKll ]\1e)cly recrrcr6lML MeCTaMn. HenpaBx,ILHa, KapTrHa BO3HHK_

.ta t(rlcncraue rolo, !llo Mbl Haxon ,rltlcb Ha lHarluIe,lhHoii ablcore,

flocltcllHffi cr,'IaxuBara ace HepoBHocrH, ,{ MecrHocrl npxHrna }'To-
MXTe.fl LHO nrrrOCKXi Btln,

Ec,'Ir xe NrIi 6y.qeNl c raKoB xe BLlcorbl Ha6nloaarb 6onee BL'IcoK[il

xolrr. axo.(rtuHicq no apyryrc cTopoHy aonHHbr. To oH HaM IIoKaxeT_

cr. xaK lro Hll cTpaHHo, x (pyqe, x BLIue, qerl ecilu 6bl MLI cMoTperrl

Ha Hero cHu3y. To\Ho Ta( xe, Koraa Mbl cl\{oTptaM Ha Mope c 6iI -
xriillclo xonMa. To olto KaxeTcrl HaM xorIMoM t rL Bo3aBIIreHHocTbo

3HarrrrcJrbHoi BenxqrIHLr, Koropag noaHfiMaeTcrl oT6epera. Th(rIM 06-
pa ro\r. pJccMaTpxBaH,re nsHALilao Ia co rHa'll11e,'lLIIofi Btlcol hl xHorlla
aerer x yNteHt,uieHBro xoJIMa BIITOTb nO nOr'IHOTO eao UCqe3HOBeHllrI!

xHOrjlA Xe K yBe-qtrqeH rc; IHOTAa laxe OHO ab,3HBaeT Bnet{aT)'IeHIe

xo-t\ra Tirl, r,qe ero BoBce HeT.

9rx nporHBope,rIB6re Fe3]nl,rarH Ha6ntoneHMi orqac I u ,Bn,llorc,{
crrrerct lt[elt roro! 9To MLI npuMeHgeM r B ]lcKrrcqHTer[,Hblx cryqarx
o6Li,Irhre HaM cy,(neHxq u onpeaeileHle, tsBlpa6oraHHBle np, o6H(-
HOBCH bTX yorOBllrlX.

Eclr[ Mecro Halrero Ha6rrc-qeHr! Haxoatl']c, rry6oKo BHI'i3y, To

JtefKo olr.lxqxrb xorMbl oT llorl'lH, noToMy qro abllue pacnonoxeHHble
qacT[ 3aKphlBator Bl,ta Ha 6o,1ee Hl,l3xl{e MecTa, pacnoJIoxeHHbIe 3a HH_

i${. EcnH xe Necro Ha6rrcIeHr{ii HaxotrIlTc, oqeH}, BtlcoKo, To rra3
ixureH SToro pyKoBo.atruero yKa3aHuq rt,q, cyxleHxq o BLIcoTe.

OI o,'lxHaKoBo xopouro Bxa!4T BHx3y nor co6oii xoJIMbl Il aojllr_
r{br, a pa3ltuua B Bbrcore MexIy 6onee BLIcoKtlMrl t HLl3KllMl{ qacr9Ml{

IIC3IIATITTCJ]L,HA A CP BHEHU'I C }iX OTAAJEHTEM OT T,'IA3A HA6JIPAATCJI',

lTO rre3aruerHo ycKorrb3aer o'r Hero. B noao6H6lx cryqaqx Ha6nrcneHxlo

Prc.77. K o6r,ecHeNxo nox{Hhrx npeAcraBneHni o cKIoBaxlr Bbrcorax

HeaocTaeT B6tcoT x rny6uH. ToqHo TaK xe 6BrBaeT rl B Tex cryqaqx,
KOfIa BHCOTBT K q/Tcrr 6or6rXe l{X AefiCrBxTerbHOfi BenuqlHbr. npe,4
Doroxr4M qTo AB (prc.77) npeAcTa&nrer nonocy poBHori MecTHocTM.
BCD xorv. npxBLr[HyB I ropr.rSoHra,lbHofi nrocKocrM, MH onpe-
AerrreM Kp).ru3Hy r,r Bbrcory xoJrMa no Berr[q He y a ABC. Ecn],/ xe
BMecro nrocxoil noBepxHocrr, ,48 nepe.q xaM[ Bo3Bhrrraerc, xoJlM
co cKroHoM BE, u tnu cuorpr,ru c roqKH -& Ha xoJrM BCD, To ocHoB-
Hoii ,xHxeii ,rMflercrr He AB a EB, H cropoHa npoTl4sonexauero
xonMa BC o6pa3yer c ocHoBHofi rrHrrei yron EBC, KoropHfi 3Ha,{u-
TenLHo ireHLue yrna -48C, Xou Mu :naeu, vro ocHoBHas nrrHx, -EB
He ropr,r3oHTalnhHa, KaK,4B, Bce xe B HarxeM yMe raK TecHo nepenne
r'rncb npelcTaMeHrq o Kp,,rr.i3He ,t aLrcore c onpenereHHhrMll ),rr1aMu
HaKroHa, qro raHm BC Hair xaxercq sHaqrrer6Ho xpyqe, a Bepur,rHa
C:Haqr.rre,,rl,uo Bh[ue! qeM npexle. 14 Korla Mbr cMorp[M Ha Mope
c BolBl,rueHHocrh, pacnonoxeHHori Ha 6epery To Mhr oo rol,i xe np,{-
qI,IHe rerKo tcn6rrhrBaeM mKoe BneqaTJreHle, Kax 6yaTo noBepxHocTb
[topq noauMaerc, nepe,[ HaMx B Br]re xorMa. Ho xorM, Ha Kmopbrfi
MbI CNIOTpHM C npOTltBOnOrOXHOrO XOrMar MOXeI HaM Ka3aTLC' BLIUe,
geM oH ecTb, eue no cneAypruHM AByM nprrqrHaM. Bca(aq Bo3Br,t-
ueHHocTL, ecJll,t cMoTpeTL Ha Hee c ee BepluuHbl, KaxeTc, HaM BLIIlle,
qeM npx paccMarpr.rBaHrl,i cHH3y, Mhr ropa3Ao qaue BuArlM AepeBo!
UepKoBHyD 6aruHo rfix KplTofi xonM cHx3y, qeM csepxy. Ecna xe Mr,r

llMeeM ao3MoxHocrl a,llerb 6a!rHo c Bepxy[IKLt ee! To aHcora ee npo-
u3BoArf 6olee cHnbHoe aneqaTreHHe, H oHa KaxeTc, naM BcnelcTBxe
3Toro 3HaqrrerbHo 6orhrxe. flo?ToMy xorM! ec.,tl, cMmperb Ha H€ro c
BepxytuKr, TaKxe KaxeTcr HaM BbIUe! qeM xoraa ero paccMaTpxBaET
rr3rojruHBr, u [porlrBojrexauxfi xonM paaHoi BLrcorBr BcneacrBre gToi
npu,txHr,t Toxe KaxeTc, BLIue.

HaKoHeq, Ha6nrclarenro, Haxo4ruleMyc, Ha nporl{BonojroxHoM
xoJIMe, gacTo orKpblBalorcrl 6oree aLtcoKre qacrx xorMa, Koropble

L
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cr{lr3y He 6Brnu Bu,qHH. O6paluBur.rcr, eue pa3 K prc.77, Mbr BrraxM,
qTo ecjrr xor'rM BCD yveer BTopyro 6oree BbrcoKyro BeplurrHy l', To
oHa He BwlHa u3 nyHKToB B xrx G Ba )?oBHe noronrBbr xorMa, TaK
KaK cKnoH C ee 3acnoHeer. Ecrx xe B3o6parl,cq Ha fiporuBononoxHbri
xoJrM .D, To ee MoxHo yBx4erb. TaKxM o6pa3oM! cyuecrBypr pa3rruq-
Hbre npfiqrHhr. noqeMy xorv. paccMarp[BaeMHit c nporxBononoxxofi
Bo3BLIueHHocrH! Kaxercg 60rtue B To BpeMg, KaK MareHbl<re XoJIMLI,
paccMarpuBaeMLre c B6rcoKofi rop6l, KaK 6ytro reprror cBoo Bbrcory
M {x He.flb3g orrrHgl,rrb or rrrockofi EoBepxHocrH.

4, KaxyqaEcr HenpepbrBHocrb
3p[rerbHux or4yrqeHxi

Halu rrla3 rerKo 3aMeqaer 6o,ltutr{e pa3lll,tqtl, B crpoeHrr reJr
fi rx noBepxHocrlr. ly6Ka, Ky,Ia 3epeH, caxapy ,l.,rt, necKy, Bce or,l
npelMeTr,r 3aMeTlo nopxcT6r, T, e. cocTorT l,i3 He coBepuleHHo cnJrour-
Horo aeruecraa, necaaHxK, KupnH,{, 6yMara He xMeror raxHx nop.
Ho npH 6nrxaftueM Ha6rlrctreH! , MoxHo 3aMerlrrEr lTo oHL co-
crorr ll3 pa3po3HeHH6lx or.lac qacrcfi, Mexqy KoropblMx HaxoArrc,
nycTHe npoMexlTKx.

MHorI{e Apyrue Beul€crBa riMeror coBeprxeHHo Apyroe crpoeHxe.
floBepxHocrL Koxt , Horrc, cre(ra n I,| MerautrhqecKoro npelMera, Ky-
coK Bocxa r.flI,l cBt Hua, - Bce 3Tu Tera Kax)'Tcc cruIourHLtMv x KaK 6ya-
To He uMeror nop. OaHaxo 6onee noapo6Hoe Haonrc,qeHr4e ] rrr Hac, qro
3To aneqarr€Hre JIoxHo. KpLuo 6a6oqKx xn{ renecrox uBgrKa, KaKrI-
M[ 6H rnaaKrMx oHLt Hx Ka3aJlxcb rr'Ia3y, Bce xe nocrpoeHbl Lt3 MHorr4x
ManeHbKxx qacrefi, [oao6Ho roMy Kax aoM cnoxeH Il3 KrpEx,refi. Ec,'rn
paccMarprBarb renecrox IrBerKa noA MHKpocKonoM, To MH Hafi,qeM, qm
oH Bbrrrrrxr, xal( [3o6paxeHo Ha pHc. 78 a; Kpyrr6re uJIl, o(pymeHHBre
qacrxrrKr4 npe,qcraMrrror co6ofi orAenbHbre oKpaujeHHbre rqefi Kx, Mex-
,qy koropr,rMu Haxoarrc, 6ecuBerHrre creHKx q,{eoK. Puc.786 noKa3br-
Baer HaM qeLUyfiKfl Kphura 6a6oqKfi Toxe B 3Har{rrer6Ho yBeJruqeHHoM

Brre. B cBoeM ecrecrBeHHoM lroroxeHrrl Ha KpLUIe oHu Bce yKperueHhl
B otrHoM Haflpa&1eHllr. o/rBa noKpHBaer qacrD np,,rofi noro6Ho,{epe-
fluuaM Kpr,rrru. To xe ,MeHre MoxHo noKa3aTs Ha ap]Tl,tx Tenax fi 6e3
noMol[l,t MHKpocKona. nore B Mae, Kmopoe Ha paccrotHH, KtLroMer-
pa Kaxerc, orpoMHbrM 6recrqurxM cMapaaloM, B ae crBhrenbHocrr-t
cocrorrr r{3 Mrrrll4otroB oraerbHbrx 66LIlr,iHo(, B ceBTc6pe He(oropBre
paBHI,tHbI HaUIerO OTeqeCTBa U3IarIr K:Dq'TCg OAeT6IMIi B OrpOMHytO

4. Kaxyqaec, Hefl pepEt6nocrb 3prrenEebrx oulyqeHni 145

/t\
/4- t-'/

l,/ / ) *__\/ \-)

a)q
Prc.78. nprMepu Haxyqeici Henpep6r6Hocr,

nypnypHyro MaHTrrD: a reficrBrrenhHocrr,r 3To 6ecq{cneHH6re nonep_
H)',Tr,re 4^raMI, conHeqHoro 3araTa uaeTsr BepecKa! KoTopbre BSOITTT HaC
B 3a6.,lyxleHne cBoefi HecyulecrBytoulefi B AeficTDfiTerr,Hocrx Heflpe_
pbrBHocrLro. TaK MLt aiocrorHHo Ao,lxHLr 6HT6 Haclopoxe r He cqtrarb
BeUIeCTBO CTLIOIUHLIM nOTOMy TOnLkO, qTO OHO TaK BLITn9IUT. IenO
3aK,losaercr npocTo B ToMr qro cyulecrByer u3BecrH6ri Hr,lstuxi flpe
reJr Arq BeruqliHH Bo3Hr,rxaroulrrx 8 BarrreM f.)la3y r8o6paxeHtfi; Hlxe
3roro npeAena oHx nepecTaoT Bbr3btaaTL B EarueM Mo3ry oTlenLHbre
Bne,{ar,teHxq. Ec,,tr I,|x MHoro, To B coBoKynHocrx oHx npox3BoArr Bne_
eaTreHue henpepua ocmu, Mex,\y 7eM KaK B ,qeficTBXTerr,HOCTu HMeeT
MecTo IpoTHBOnOnOXHOe, T. e. npep6tBHocTB.



1. r{peBoBeqaHre

yxo He Moxer onpenenrm6, no (aKoMy HanpaBneHrto trjlu B KaxoM

oT,4,L1eltar crblulrTcrl 3By(. oHO MOXeT /]IUIXL BOCnpTIHXMaTL Cln.'ly,

86rCOTy U TeM6p 3ByKa. 1433TOrO MO3r3areM BblBOAl',trcDou 3aKrIo']eH,,,.
Mbr HaqHeM co crenyrouero on6rra (pxc.79).

pl Kro-ur6yls c :asr3aHHbrMr ma3aMll carxrc, Ha cryn. ABoe Apy-

rlrx craHoBrrc, oo cropoHaM BoSre Hero. OaHH aepxur a pyKe aBe

NtoHeru, KoropbtMll Moxer cryqar6. oH Moxer Bocnor63oaarbcq raKxe
KaKxnr-fi x6yrb,lpyru npe]lMeroM, KoropblM MoxHo npou3B€crrl crla-
6brfi ruyr\r. Llly[, flpotr3Bo,q rcrl B pa.urqHblx Mecrax n]'locKocIl cvM-
Merpur ro,,roabr, tr Kaxablii pa3 cxarueMy 3aralor Bonpoc orHoclrrer6-
Ho HanpaBJleHrfl, B KoropoM cJlblIUeH uryM. qTo6bl ycrpaHllTb y(a3a-

Hxfl, KOlOpHe MOryT 6LITb trallLl lxopoxoM, Bo3Hxl(alouuM np}{ aBxJrc-

Hrlx qreHoR r,r py(aBoB, BTopoe JlHuo Kax.qBli:i pa3,qBr{ raer py(y B apyroe
MecIo njlocKocTI,I cl{MMeTpIll'1.

C aarll,|i aeilcrBmerlbHo He uMeer H]lKaKoro o6ocHoMnHoro npea-

fiaB,leHu,l o Mccre Bo3HxKHoBeHxr 3Byxa. OH Moxer [Eoraa BepHoym_

aar6. Ho D 6o,rLUrItHcrBe cryqaeB oH yKa3blBaer He ro Mecro. OH sacro

XB xc
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yKaxe! qro 3ByK r{rer ,{3 , , Mer(ly TeM KaK oH rcxoarr u: / , u orne
cer K Mecry C :syx, uayruufi u: .F. !f

Koe-qro orHocl,rrerBHo HanpaBreHm MoxHo cKa3arb! Ho He Ha
ocHoBaHl4l,t oaHl,tx roJILKo noxa3aHri )xa. BocnptHrrbte yxoM 3ByKx

aor-rxHL! eue 6brTh nepepa6omHbr co3HaHr4eM. 9To cryqaeTcn lHoraa
TaK CKOpO, qTO KaXeTC' CKOpe€ ne?'IOM t4HCTtrHKTa! geM CO3HaTerbHOii
pa6orl,r. Ecnx, HanpuMep, flpx onrcaHHoM olLITe uyM nporr3aoarlT-
c, HeMHOTO B CTOpOHe OT Cpetteii IAHAU, rO OH CrsrtnITcq 6onee
ecHo c arofi cropoHLr, x B 3ToM c,ly'lae,'l{rlo, nolBeprarcureec, onbr
Ty, Boo6ue yKa3hrBaer cropoHy npaBu,'l6Ho. Koraa M6l na,'ree xorI,IM
oflpeaerrr4Tb, B KaKoi MecrHocTl KpHtlrrT KyKyxKa, To MbI n]'TeM pr]la
xcnl,rmHxi onpeaerreM To nojroxeHue roroBLl, np, KoropoM 3Blx Ka
xercq oaHoMy yxy Hau6oree ccH6!M. noBepHeM roroBy, oKaxerce rrro
3By( BocnprltiMaerc, TenepB apyruM yxoM 6one€ 9cHo, M61 3aK,rroqa-
eM orcloaa, qro 3Byx Bo3HrKaer rMeHHo c aroii cropoHr,r. OqeBxAHo,
qTo np 9ToM yxo aocTaMreT HaM yKa3aHru rltrtL oTHocrTerbHo clr-
JrLr 3ByKa, a He HanpaBjreHrfi ero, a yxe pa3yr\r BbrBonurb aanbHeiiuue
3aK[()qeHll l{3 nOJIOXeHT{, TOJIOB6I Il CU]ILI 3B}Xa.

ToqHoraKxe )xo Hecnoco6Ho pa3nxqarr, paccrocHre, Ha KoropoM
ao3HlrKaEr 3By(. Cneayoruue nplMepbr Moryr 3To noKa3ar6.

f,l B 6onrurofi KoMHare cnair,r 2'{enoBeKa; KpoBarx x Haxo,lunxcb
Ha paccrosHr.rH oKono 4 MerpoB apyr or Apyra. Cpeax HogHoii Tr,rrxxHbr
oa,lH It3 HI4X yCJILIXZuI Cna66lfi IXyM: Ka3arOCb, qTO KTO-TO OCTOpO)KHO

uen IIo ycLrnaHHofi rpaB[eMAopoxKe, Koroparr Haxoarrr'rac6 noa caMbrM
oKHoM! Ha KoporKoe BpeMrr ocraHaMr,rBaurcr, KaK 6yaro rrpucnyur.{Ba-
qcr, xrri 3arr?,rflllbrBa! B oKHo, 14 3areM ruxo uren aa,,rrnue. TorAa oH cnpo-
Cxn cBoero ,llpym, CILlIxxT,rlll TOI, (aK Km-To KpaIeTc, no Iopox(e,
x nocne Jn nep,al| rerr bHor o oTBeTa nolouen K oaHoMy r,r', oKoH, qTo6r,r

y3Harr, B geM aero. Ho oH Hxqero de yBrueJr u He ycrhll:u! a no3ToMy
ner o6parHo Ha KpoBarb. To xe caMoe noBTopiurocb BTopoi pa]. x nprr.
Tov c rev xe pelynLTarov. Korna oH ycrhrrxa,'r rxyM BTperxfi paJ, ro
noa6exan K o(Hy, 6Blcrpo ero orKpbrJr r{, fleperHyBrr,l,rch, cra.fl 3Barb
He3HaKoMua, Onqrb Hlfl{ero Henh3, 6buo HLt yBuaerb. Htt ycrrriuarb.
nocne 3Toro oH 3aKpLUI oKHo t,{ crzul ogeHb BHIrMarenbHo npncnyulr-
Barlcq, roxa uIyM He Bo3HItK BHoBL. Totna oH orKpbtn ero npxqxHy;
oK:BajrocLr qro ru)'M nporr3BoAlira 6a6o,iKa, Koropa, 6Hnacb KpL,ubr-
MX B [pOCTpaHCTBe Mexny 3aHaBeCbp 14 CTeKTTOM OKHa. cna6H,i 3ByK

B KoMHare raK 66r,'r noxox Ha 6oree cl,lnbHufi H o'rnilleHHblx lByr, ,rro
2 qenoBexa, (orophle BHfiMarenbHo IlprrcrymrBanrrch, BBeaeHr,r 6Hnfi
erau e sa6ayxaenrle. p

lfiaBa 4

Ywu e xaqectee
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He yxln ux o6MaHyn[. OHr.{ coo6umr nxuJb cBereH[tl orHocr_
TeIr,HO AbICOTLI 3B)'Ka, Clrrlbr ero U npOAOr'IXUTerbHOCTll, a pa3yM BblBen

orcroaa lloxHhle 3aKr'IIoqeHLlg oTHocuTerbHo HanpaMeHx, u npoxcxo-
AieHx, 'lByKa. nolovy q rc npl, ,4aHHbl\ o6c lotl erbcTBax eMy Henoc la-
BaIO COOTBeTCTByTOTUTIX Ha6nIOAeHUir, BOT eUIe nplrMep TaKOTO poAa.

p xaxaouy, KoMy npr4xoatrllocs npoBecrx BpeMs B aBrycre B 3eM-

,e!e,,r6.recKoii MecrHocrr.r, 3HaKoM rpoMKxfi myM, Koropblii npoB3Bo-

lxr MonorlIJIKa. IryM 3Tor ?,rerKo pacno3Haercg. OaHax4LI 3Tor LUyM

nocrblul:ulcq ,cHo cpeau rrlxoii Hoq,l, x npu 9ToM TaK rpoMKo, (a(
ec,1u 6LI Mo,'ImrrKa HaxoaajlacL Ha KpecrbflHcKoM aBopel pacnonoxeH-
HOM Ha paCCTOrHr npx6,lLr3[TenLHO % Kt 

"',IOMeTpa; 
UryM nO BpeMeHaM

opeKpaqMcrl,3aTeM cHoBa Haq!,IHMcr, To ycl,IrBarcs, To oc,la6eBar,
KaK ec,lu 66t HalrpaBJreHxe fi cKopocrb 3ByKa Lr3MeHgnr.Icb 6"raroaaprl
Be'rpy. Ho B,aaHHoM cnyqae aeno flpo].rcxoal'L1o B npealvleffsx 6onbuoro
ropoAa, fi 6nuxaiimrlft KpecrLrHcKrfi aBop Haxoa ncl HapaccloalJvt42
(IllIoMeTpoB no3agu HecKoJI6KrIx xorMoB; MOnoTTUIKy uenl3g 6blJlo 6hI
ycjrbrlrarb Ha raxoM paccrorHxx. npliroM 66tro yxe oKono BonyHori[,
l{ Ht{KaKa, Mor'Iorx,,rKa He Mofra B 3To BpeMc pa6orarb. TurarerllHoe
t{ccr'IeaoBaHrre noKa3a.no, qro IIIyM 6bIJI cr'I6tlreH B oaltltx t{acrrx KoM-

Harbr nyqrxe, qeM B Apyrlfi. C,'IeAyq 3TI,iM y(a3aHtrrM, Mbt cKopo HallI"'Il'I

To Mecro, rne uryM 6BIn oco6€HHo rcHo crlblureH It coflpoBox4Mc, Te_

Mu BTopM,rHbrvl4 lBraMu, Koropue r,l, Hero oco6eHHo xapaKTepHbl,

B KoHue KoHuoB oKa3arocb, qro [tyM l,tcxoaxn x3 y3Kofi IqeJrI'I Mex-
.ay,aepeBcHHoii o6nlxBxofi oKHa creHofi, Kyaa o6BarruocL HeMHoro

uryKarypKx. Berep ayn qepe3 3ry urenb x Kone6a"'I floaBrxHoft Kyco-
qeK o6ceB, KoropHrtr Br,rcrynan Haq o6uLIBKoi. OH aeftcrBoBar, Ka(
qiu'roh ny\osoro rrHcrplMeHIa, u raxuv o6patoM nonlqilnlrcb lByl(rl,

cuJla Kmopblx ,r3MeHrjlacl ar,aecre c culoi'l seTpa. p
3aec6 onrrL yxo aocraMrl'lo cBeaeHrl orHocl.{TerBHo clljrbl, Bblco-

rbr x reM6pa 3ByKa, pa3yM xe cnepBa crpol{n Ha 9TIix aaHlrblx jloxHBle

3aKr.uoqeHrq orHocl,ITerbHo npor,tcxo)(4eHurl 3ByKa. O6t IKHoBeHHo 06-
pa3oBaHl{e cy)qeHx, pa3},r{oM HenocpeacTBeHHo cneayeT 3a Bocnpl{-
sr!{eM 3ByKa }xoM. no3roMy HaM qacro Kaxercr, qro MH He roJrLKo

cJlsnrrrM 3ayK. Ho r 3HaeMt orKyaa oH nporcxoarlT. OaHaKo o6pa3oBa-
H e cy)(treHr,r, oTrlr.rlrHo oT BocnpxrTxrl 3By(a yxoM I{ npu Apyrfix ycno-
Br,trx cyxgeHl1q TaKxe MoxeT oKa3albc, coBep eI{Ho uxLIM, eTIrM 06_

cTorTer'rLcTBoM rtonb3ivrca u 4pesoseu4ametb. F,cI.u KTo-Hx6yar, xoafiT
no rpe6Hro Kpbrurx, To ro,'Ioc ero BHyrpr.i AoMa nporl3Boalrr Blleqarjre-
Hue cna6oro uenora. flo Mepe roro, KaK oH yaarqercq K Kparc 3aaHxr,
uenor Bce cna6eer. Ecnr MLr cuanM B xaKoii-Hlr6yaB xoMHare aoMa, To
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Hallle yto llr4rlero He MoxeT HaM cKa3alb oTHocLITeJIbHo HanpaMeHHrI
3ByKa ,I paccTorHm roBoprqero nmla. Ho l,3 r8MeHeHrrq roroca HanI
pa3,,r\{ B6rBeaer 3aKrrroqeH[e, qTo roBoprrqee nxqo yAaJrreTcs oT Hac.
Ecn],l xe caMErfi roroc c(axer HaM, qro o6Jraqarenb ero aBuxerc,
no Kpr,Ixre, To M6r.,rerKo noBepttM gToMy 3arrBjreHxlo, Ec",rx 6br, Ha-
KoEeq, r(Io-rx6o crar pa3roBapqBarb c n uoM, xoropoe Haxoaxrc,
cHap},rKr,r, lr [onyqan 6Lr ocMLrc.,reHHBre oTBerbr, To urutrog!,rq rroryqx-

ThKoBEr ycnoBrrc, npr.r KoropBrx pa6oraeT ,IpeBoBelrarenb. Koua
oqepeaL roBopIrTE ,qoxoallT ,qo qerroBeKa Ha Kpbrue, .rpeBoBeulaTenb

cna6o 6opMo'{er, xorAa xe oqepeAB loxoAlrr,Eo Hero, oH roBopuT non-
HbIM qrcrblM rojrocoM, qro6tl orreHurL KoHTpacr c ApyruM ronocoM.
CoaepxaHl,Ie em 3aMeqaH[fi I,l 3aMeqaHxfi ero MHt{Moro co6eceAHuKa
ycl,irrtBael ,lnrlo3xlo, tal,lHcrBeHHblM c,'la6HM nlatKroM B ?Tov 06vaHe
vor,to 6u oKalarBc, To o6ctoqtenb(TBo,.no MHlrMbli fo,|oc Haxorr-
ueroc, cHaplD(x nr Ia (baxrxqecKu ucxoAur or qeJioBeKa Ha cqeHe,
T. e. [Meer ]'IoxHoe HalpaBlreHle. Ho raK KaK ]r(o He yKa36lBaer HaM

HanpaBneHxs, a paccyaoK 6naro,qap, BHy[eErro riMeer ocHoBaHuq 06-
pa3oBarb noxHoe clDt(IeHHe, To o6MaH ylaercrl norHocr6lo.

ft 3aecr c,reayer :auernrr, qro Ha3BaHue <qpeBoserqarenE' ,lBnserc,
fieno/Ixoa,InluM. IIpeBoBenIaTeIB aolxeH cKpBrBaTL oT cBoflx crylxare-
n€i:i Tor (baKr, qro, Koraa oqepeaL aoilaer ao em MHrrMoro raprHepa, oH
B AeficrB[TejrBHocrr roBopxr caM. II, 9Tofi rleJr[ oH no,lB3yerc, pa3-
nl,lqHr,rMfi ynoBKaM[. nprr noMonlu BcrKoro poAa xecroB oH crapaercrr
oTMeq6 BHriMaHrre cnyuaTenei oT ce6s. cKroHrccB Ha6oK x aepxa
pyKy y ]xa, KaK 6yATo fipxcriyurHBzrqcb! oI{ cTpeMHTcrr no Bo3MoxHo-
cTu cnprTaTb cBoll ry6br. Koraa otl He MoxeT cnprmT6 cBoero Jr[ua, To
cTapaeTc, aenaTb r'lxrxb caMbro Heo6xoar,rMLre asrrxeHr.r, ry6aMu, yax-
BIITEJIbHO, KAK MAJIO ABTDKCH'di NXqA I{}DKHO IICKYCHOMY AKTEPY, STOMY
[oMoraeT To o6cToqTerbcTBo, qTo qacTo Tpe6yeTcn [rrrL HerrcHLrii c,Ia-
6brfi nleflor. ABrrxeHI{q ry6 cKpr,rBaorcc raK xoporxo, qro HeKorop6re
/.Ioal4 AyMapr. 6yaro ronoc aKTepa BbuorrHT orKyra-To llj rr]6llHbll
mcroaa Ha3BaHue <qperoseuareru. pl

2. Haxyqascq HenpepbrBHocTb
cryxoBbrx BneqaTIeHri

floAo6Ho roMy KaK o,rAeJrBH6re cBeroBLre pa3IpaxeH,l'I Bocnpr{Hx-
Marctc, HaMr crLtTHo. ecrl,l oHfi nonaratoT Ha crrtilxoM 6r'It43Kl,le ] lacT
xu ceTqaTofi o60norrKx unn cr'rHruKoM 6rtrcTpo cn€A),roT .qplT 3a apyroM,

fnaBa 4. yu B HalecrBe nonrHbrx cBrAerenei
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TOqHO TaK Xe H CJtyXOBhte BneqaTreHrg nO TeM Xe OCHOBaHUSM OqeH6

lacTo Be,4)'T Hac K r'toxHuM npellcTaB,leHltflM. Koraa MBl BocnpxHuMa-
eM npoTrxHr,ri HexHHfi 3ByKr To nonyraeTc, Taxoe BneqaTreHne, KaK

ecnx 6ri nprqr.rHa SToro nexaJra B coBepueHHo Henp€pbrBHoM pa3rpa-
xeHxlr Hauero yxa. Ho (baKTrl,lec(h 3To fie ra(.

CaMr,rfi HexHLr 3ByK o6yc,'roMrBaerc, prraoM Bo3,rl)'ruH6rx BonH,
B6t3BaHHLIX nOCIeAOAaTerbHEtMl,t AO3nyUiHLIMI TOr'IqKaM] . ytapd nl!/
abt3blBa,oTc, B My3tIKarbHbIx l,tHcTpyMeHTax KaKr,lMrI-Hrr6yaL Kone6-
r'rro[l]1Mrrc,I gacTrrMx, HanpuMep, B rr3hrKosr,rx Tp]6ax (one6Ircueficq
nr,racrrHKoii, TaK Ha3brBaeMbrM rr3hrqKoM. qncno yIapoB, Heo6xoaxMoe
arre Bo3Hr{KHoBeHue 3By(a, oqehb pa3Hoo6pa3Ho; Harr6oree HM3Krre

My3brKfibHbre ToHbr sbr3r,rBaroTcn 40 Ha 6oree B6rcoK e 4000 Kore-
6aH,rii B ceKyHny, Ho Mbr MoxeM eule BocnprHHMarr' ToHbr c qxcroM
xone6aHaii Mexry 16 v 38 000 B ceKyHAy.

MoxHo 6buo 6br ayMarb, qro ecrr, 3ByKu B6r36rBalorc, pgAoM

nocr'reaoBaTelrLHrix TonrrKoB Bo3ayxa! To Mbr .qo?'rxHbl noryqaTL pra
pa3nejrl,ho crre,qyrorurx Apyr 3a apyroM BnegaTreHrii. flp x3BecTHBIx
ycnonlrr\ rax l| ecrb Ha caMoM nere, Ecfl qenoBe( roBopriT Hx]-
K M TOTOCOM U npu 3TOM np',lxrMaeTcg CnliHOlO K CTeHKe CKaMhUr

TO Apyroe ,xuo, onrpauueecs Ha ry xe cKaMHo, .ryBcTByeT Kone6a-
HHg CnrHKr. MOXHO TaKXe nOIOXXTT pyKy Ha rpyAb XnX Ha CnrHy
roBopfluero Jrlrua x npe!,noxuT6 eMy npor3HecTr,r KaKoe-Hu6ylb c,Io-
so <6acoMr. Korna MH nhlraeMcs npor,r3Hocr{Tb 6acoBbre 3ByKu, 6o,1ee

Ht 3Kre, t{eM caMbte Hu3Kre ToHhI My3LIKaJIbHOi tuKirnbl, TO Md yxe
]\ov Ha'{ Haev pa M}r'ral b paltrerbHhre Kone6aHxr, Kol opBrv lTx 'rByKrr

o6e3aHr,r cBoxM npor.rcxo)y,4eHreM. 0To u ecrl npfi'{rHa, noqeMy uKzura
My3brKarbHbtx ToHoB MeHLUe MaJIbl CrIHtrIl,tMLIX 3ByKOB. KaKUM Xe
o6pa3oM Kone6aHxs, rMercUIxe onpeae.,reHHylo cKopocrb! Bbr3hrBabr
B HaC He pa3AeJ'ILHLIe BnetlaTrleHur, a HenpepLIBHbIe 3ByKX, nprllrl-
Hoii Koroptix, KaK HaM Kaxercrr, gBjrrercfl Hexoropoe paBHoMepHoe

HenpepHBHoe cocrorHue? 3To ,BneHxe ocHoBaHo Ha roM OaKTe, qro
cnyxoBr,re) KaK u 3pxTeJrbHbre Bnet{aTreHr$ rre npexpauarcTcrl B ToT xe
MOMeHr, KaK X pa3ApaxeHue! XIX 3ByxOBa' BOJrHa, a npOAOr'rXaOTCs

cule HeKoTopoe BpeMg, Ha 3ToM ocHoBaHo, Mexny npogxM, IeficTBue
cxHelvaTorpaoa; Tax KaK floKa3blBaeMhte KapTItH6I cMeHqIoTc, oqeHb
6blcrpo, To B rna3y coxpaHgerc, eule BnegarreHxe, Bbr3BaHHoe oaHo,
KapTnHoii, B TO BpeMrr KaK llpyms KapTrHa, oqeHb cxoaHa,r c nepBoi,
yxe Bbr3rrBaer cneayloulee Bneqar/,reHre, Ilooror,ry Msr BoBce He 3aMe-
qaeM cMeHbr KapTr.{H u nory'{aeTcg laKoe BneqaTrreHxe, KaK ecI}I 66I
nocreneHHo rl3NteHrlacL ollHa h Ta xe KapT Ha. To xe uMeeT Me-
cro a no oTHolreHhrc K 3ByKy h cnyxy, BcrKoe cnyxoBoe BneqaTJreHre

IUIITCC B TerIeHIe I3BeCTHOTO BpeMeHu, t,l noKa oHo elle coxpaHreTcg,
Bo3HHKaer rpyroe raKoro xe po]la! ,arrrctueecq KaK 6r,r flpoAorxe_
HueM nepBoro. .IhxrM 

o6pa3oM pir mAenr,HHx 3ByKoB6rx Kore6aHxfi
o6pa3yeT cnxTHoe 3BlrKoBoe ouyl[eHue - ToH, KoHeqHo! B ToM cJ]y-
'rae. Korna Kore6aHls ltocraro,tHo 6htcrI,o cnenl4or onHo 3a lpyrrM.
,trecb MU onrTB t4MeeM nplMep Toro.,{1o Haruh q}tscTBa (6e3 noMorxH
,rcKyccrBexH6tx opyAnfi) HenplaoAHhr s Ka,recrBe opyrlri HayqHoro
AccneloBaflAg. Ecnu oHt He nphfyflxrfict! noA BJUrqHIIeM Toror.ITo
vH Ha'tbtBaeM uxB,|nx3aurei. To oHt{ o6btKHoBeHHo AoBorr6Ho ,cHo
coo6lqarcT HaM 060 BceM, qro HaM HyxHo 3Harlt B xaqecrBe cytuecrB,
cxoaH6lx c xIBoTHtiMIt, HO MH He MOXeM nOJIaIaTLC' Ha HI{X, eCJIH
M6r XeJraeM [ccneaoBaT6 6onee rry6oKue np qDHbI,BneHr{i,



2. Eonb B Hore nocne ee aMny.raqrl,

3ro nporr4Ropelue nelxo cAenarb eue 6oree nopa3rrrerbHr,rM, ecfi4
H,UrrrTb feruroii Boa6r B cocya c HecKonbKo 6onhrxe, qei, B D, raK 9To6br
B nepBoM Boaa 6bua reruee, geM B nocrellHeru, pa3Hlrqa B oulyrueHux
6yaer rax BenxKa, qro Bola B C floKaxercs Bce-TaKu xorlonHee.

Eue 6onee nopa3xr rorot (To npone/'I6lBaer 3Tor on6ft ecr'Itl BMe-
cro AByx cocyno8 C r D nocno,rr:ogarrca odHu cocydo. TaKoii Be

IXqr{HbI, lTo6bt ,IIaHIlOe JILtqO He 3aMeTLtrO, r{TO Tenepb TOnbKO OduH

cocyA. 3areM, ecrIl., MbI cHHMeM ioBI3Ky c ero fra3! a ro eure Rpe-
M9, Kax ero pyKx onyueHll B cocyA! To oH yBLUxT, tlTo ero pyKx!
KoropHe, KaK oH 6brn )tsepeH, 6Hrri onyureHbr B aBe pa3rH,lH6te l\{accbt
BotrLr, B Aeiicrs renhHocrr{ Haxollrrc, B ollHolt{ cocyae.

2. Eorb B Hore nocre ee aMnlrraqlfl

I,lcnbrrblBarb 6onb B opraHe! Koroporo Mbr Jrxrxxr'Il,tcb! aro Kaxercrr
HerenLIM. 14 Bce xe oro Berlb AoBonbHo o6brKHoBeHHar.

BLIBaer ra(xe, qro B cyruecrrlyrcrueM opmHe Mbr rcnbrrbrBaer\{
6onb, ,Ic Koropofi B 3Tofi qacru rena He cyrqecrByer HxKaKoii npH-
qxHbr. 9ro Moxer crylrrLcrr Bo cHe ,l,Ir y ficrepugHbrx nHu. ,lBneHl,e
3To He MeHee yAhBirer6Ho, qeM nepsoe. O66rcHeHIle ero 3aKrloqaercg
B CneIyrculeM, 6on6 Boo6nle HxKorla He cocpeloroqxsaeTcrr B ToM op
raHe. K KoropoMy vu ee orHocHv: o :r o6ycaoB,IBaetc, flpoueccoM.
nponcxoArlutt M B Mo3ry HaqrHarcb or roroBHoro Mo3ra rA),r B cnxH-
HoM Mo3ry BHlrpM no3BoHoqHoro cron6a HepBHLre BoroKHa; or Hr.ix
o'l BeTM9 toTc, rpyflnH BoroxoH B pajrltgHbte 9acrfi'lera, noro6Ho
roMy Kax oT (a69,lr, xlJ4rlem Blonb noporx, oTlejrreTc, oaHa rurH
HecKoIbKo npoBon II{tx 3JIeKrpIgecTBo npoBojlox, KoTopble HanpaB-
nrrorcfl B mpoaa, aepeBHu r maerrbHbre aoMa. KaKar-Hu6yn6 H3 3Tr.rx
npoBo.[oK Moxer 6brrb nepepe3aHa B KaKoM H[6yAb Mecre, yAMeHHoM
or xoHellHoro nyHKTa, ,{ ecnx np noMoul!, TeneooHa, cBr3aH}toro c ee
HoBbIM KoHlloM, B rrlaBHoe orAeJIeHre nocrynnr KaKoe-Hu6y.rt 3a,B,'Ie-
Hne! To ToT, KTO nonyrxT ero, 6yaeT lyMaTL, qTo oHo r,r,4eT oT cTaporo
KoHe,rHoro nyHKTa, To xe caMoe nporcxolrr B pa3pe3aHHoM npx aM-
n)'rauHx HepBHoM aoroxHe. Bcr(oe HepBHoe aoJloKHo HanpaBlrerc,
( onpeAeneHHoMy Mecry opraHa rrr rerra, Korna HepB nepepe3aH, To
x nepep$aHo raxxe Kaxnoe u3 ero BoroKoH. Bo BpeM, npouecca
3itxI,lB]'IeHIt9 HnU CnyCTrI HekOrOpOe ApeM' IIOCJIe HerO, Korna CTrrrlBa-
Ht{e py6qa n['l qTo-Hx6ylh Apyroe pa34paxaeT BoroKHa, noryqaeTc,
TaKoe xe ou{yrleHue, KaK ecru 6H Boro(Ha rqHyluc! eue ro cBoero
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fnaBa 5

Oqyqenne
KaK no)t(Hbr cBuBerenb

1. 6onee renroe r(axerct 6oree xorloAHblM

Tenro ,t xo,lo,[ qMgrorc, ooHrrurMtt, rMercIuttMH To.,IbKo orHo_
curejlLHl,tfi cMhlcr, TaK KaK o6a qB,,lnrorcg BLIpa3HTe?'ttMrt oaHono rl ro-
ro xe cocTogHt-rg nl{ul B paarlfl,{Hofi cTeneHlr,3To TaK Ha3bIBaeM},Ie

<orHoc TeraH6te noHqrxgr. To xe orHocltrc, I{ K HaIUIIM ouryllreHrt-
sM TenJIa fi xoro,aa, Mhr Ha3HBaeM npeaMer renrlbtM lrJtt xGtoaHbIM,

cMorp9 no ToMy, BHrxe nH ero TeMnepaTlpa hr Huxe, qeM HopMzLnb-

Hafl TeMneparypa Haurero rera (37"C). Ho m qacrb rera, xoropofi
MI,l xcnurHaaeM TeMneparypy, KaK HanprrMep pyKa, caMa Moxer 6r,ITb

npelBapHTeJrbHo oxnax,qeHHofi urr Harperoil. A orcbaa rcreKapr no-
pa3xTenr,H6re o6MaHbI,ryBcra,

f! Hano,rnau Bolofi 4 cocyla. B oaHoM (.4) Boaa 6y.qer rennoii,
Ho Bcc xe He Hacro,'IbKo. .ITo6bI gra renrora oKa3aracb HeEpaqrHofi
trrB pyKx, a B apyroM cocyre (B) Boaa 6yaer xoroaHofi, a B aBa

flocneaHxx cocyaa (C r D) aaarcu cMecl paBHLrx KoruqecrB Boalt
u3 nepBbrx llByx cocyaoB, Tax qro reMnepar,la ee 6yaer cpeaHefi Mex.qy
reMncparypaMu Bollr,r gTxx cocyaoB. Tenepb npeuroxlM KoMy-I ,{6ylt,
He BuaaBuieMy Bcex 3Tr,rx rrpHroroMeHritr, onycrlTb Ha MrtHyry oaHy
pyxy a ,4, a apyryn a B! a 3areM clrpocrrM, rAe aoAa renJree; KoHeqHo,
npr 3ToM Mbt 3aBrxeM eMy rna3a, ,ITo6H noMeularb BraerE rapbl.

Pa3yMeercr, 3To rrtuo cxaxer, qro Dora B -a Ten ee, qeM B B. Te-
nepb nycTb 3To nxuo, BLIH,ts pyKx, , HeMe[fleHHO nO[py3XT B COCyAEI

C u D. Toraa oHo cmHel ymep)qarr,, qro Boaa B D Ten,,ree, ,reM B C,
ecrrx, KoreqHo, 3To JIItuo He 3BaeT on6lTa ,I He 3axogeT,[ocraB TL c€6e
yaosolbcrB q cnoprrrrb ero. A oun6lG o66ccHrerc, oqeHb flpocro.
PyKa. Koropar nomyxexa r roay C, cuavala uarpenacb s.d, no3ToMy
Bola B C ei noKaxerc, npoxnarHofi xntt xoroaHofi. A pyKa, onyrqeH-
Ha, s Bo,qy D, npeaBapHTerbHo oxna,u1,1ac6 B Boae B, u c,'Ie,aoBarenlHo

noroMy Boaa B D noKa3,Lnac! eit Tennee. E



194 fnaBa 5. OqyqeHhe Kak noxNbri cBxAerenh

NCPBOHAII2L'IbHOTO MECTA HA3HAqEH'T' I,I TAM'ICNbITbIBAJIT,I PA3AP'DKE'
Hxe. Ecr'rr,r) HanpxMep, pasapaxaeMLre BonoKHa paHblre HanpaMrjrlrc!
K 6onblxoMy na,rhuy npaBofi Hort{, To naurleHT Moxer I,IonEITLIBarL 6orh
url,r 3y,q a SToM qrreBe, nocne roro KaK npaBaq Hora yxe aMnlTxpoBaHa.

3, MoMeHrarbHoe noB1lHoaeHre fleBo3MoxHo

HaM .tacro nprKa3blBator c.qer,Iarb MoMeHTaJrbHo ro xJrx apyroe,
EyKBarLHoe ficno,,IHeHue gToro npuKa3aHll HeBo3MoxHo.

CHaqa,ra no",ry,reHHoe fiprrKa3aH',re nepelaercs IIo HepBaM or p(a
u,rru rrrra3a B 6ropo ueHTpa,r6Horo ynpaaneHnq, T. e. B ro/'roBHoii Mo3r
llocne perxcrpauxx 3Toro coo6nreHue B Mo3ry ll ycraHoMeHuq cBn3u
ero c,apyrxMfi npeauecTByloulr.rMx xnx oAHoBpeMeHHrrMx co6brraeMx,
r\{o3f nocbrr.raer npuKa3 pyKe r4,'1r., Hore, KoTopBre aorxHLr BHnollHaTb
rreo6xorrrMbre rBuxeHr.rr, .rro6br ocyurecrslrrb npxKa3aHUe. 0To flo-
crrreaHee npuKa3aH,le cHoBa nepeaaerca no HepBaM K Mecry cBoero
Ha3HaqeHur. flpr.r nepeaaqe coo6lqeHx, HepBbr .qeficTByroT npn6nx3x-
Ter'IhHO TaK Xe, KaK 3JIeKTpXqeCKXe npOBO,Ea. B OAHOM TOJIbKO OTHOllle-
,rur HepBbt c,lJlbt.to oT,rlrgaroTc, oT flpoBo.qoB! a MMeHHo B cKopocTII,
\ KOropori OHu nepelalor coo6rxeHxe. 3neKrpv,{ecrxfi rox lBlDl(elc,
no npoBoJroKe c TaKoii cKopocTbro, qTo oH B cocTorHxlr o6oiiTx BoKpyr
3elvru HecKo,,IbKo pa3 B TeqeHre onHofi ceKyHrbt.

lJq He6onLuux paccrorHr,rii aeiicrBlre roKa! roBop, npaKruqe
cKr, MoNteHTalbHo. cKopocTL xe nepeaa,lu no HepBaM aiIJIeKo He Tax
BenxKa. HaiileHo! qro oHa cocraBrrrer Bcero or 30 ao 45 MerpoB B ce-
(yH,qy- flo3ToMy AonxHo nporiTr,r BpeMr, noAqarcrqeec, ,rMepeHrrro,
noKa npxKa3aHue nepeaaercr yxoM r.{rx rna3oM B roroBHofi Mo3r x 3a-
TeM ao3BpaTrTc, oT Mo3ra B MycKyr'rbr. BBxay sToro aaxe &rI, caMoro
nocr.IytrHoro cjtyfrl TeopeTuqecKu HeBo3MoxHo MoMeHTiulbxoe flocjty-
uaHue. K 3ToMy HpKHo npx6aB[T6, rrTo npaKTxqecK[ cyrlecTByeT enle
6onbrxa' pa3Haua Mexry reM, npx3blBaernx KonoKon K Haqary pa6orbr
l{/'I,I K ee o(oHqaHulo.

4, Kaxyqarcfl HenpepbrBHocrb
ocg3aTerbHbrx pa3apa)KeH1li

Koxa Ha cnxHe x Ha pyKax He paarluqaer ocr3arerbHbrx pa3npaxe-
Hlli OIHO OT ApyrOIO, ecrlrl Te TOVKII! K KOTOpLIM npltKaCaIOTCq! yAa-
neHbr apyr oT npyra He 6o/'ree nrTrl caHTvMeTpoB, EcnI{ pa3,uBrlH]'rL

4. KaxyurarcrHenpepdBHocrbocq3arenb|brj(pa3ApaNeHfri 195

Ha TaKOe paccfoqHrre HoxKI,I q[pKyrq I o.qHoBpeMeHHo nocTaa],ITb llx Ha
KOxy (He cnHUKOV 6HCrpo. ecn OHX OqeHL OCrpbr). ro florr{aelc,
Takoe BleqaTIeHUe, KaK 6yaTo K koxe npr{xaca}oTcq nxu.Ib B oaHoM
MecTe, ThKIM n]"reM y!,uroc6 ycTaHoBr,rTb, qTo Ha rbrr'tbHoii cTopoHe
pyKr,I MLI pa3nr{qaeM npllKocl{oBeHr,rt! ecJIrI paccTorHse MexIIy HxMt{
He MeHee 25 MM, Ha naloHx ecr'rx paccTorHr{e paBHo 10 12Mi{,Ha
KOHqe yKa3a?elrbHoro nuIbIIa ec?'rr, 3To paccTorBle cocTaMreT 2 MM.
Hau6onee qyBcrBxre",rbHoii Lrac?l,ro rera B 3loM or.HolxeHrflt,Mrerc,
KOHqTK 

'3brxa, 
OH Orr.IrqaeT pa3IpaxeHr,lr, yaaneHHLre lpyr oT apyra

HA ] MM.

o 3Toii np},l,rxHe He6onHrue Bbrcrynbr B necqaHoKe r.{r'[r B ApyroM
noAo6HoM BenlecTse, Koroptre MeHLue I r,lu, He Mor)'r 6LtTb oxlyruaeMr,r
I<a)(nbrfi B maenrEocTl{: qTo TaKJ,re sblcrynbt sce xe cyuecrByroT, o6Hapy-
xuBa€Tc, <uepoxoBaTocTr,o> 3TLtx npeIMeToB) T. e, IJ3BeCTHOTO pO.Ua

TpeIIrIeM, XOTOpOe OHII BLI3bIBarcT, eCr'I,I IpOtsOAr.{Tb nO H M nar6UeM.
OAHaKo xe HeKorop6re rera, HanpfiMep creKno! Dra3ltpoRaH,la,

nocyla xnx nonxpoBaHHbre MeT&rL'IH, npor3BoarlT aaxe Ha caMbre r{yB

crDr,rrerrbHbre Lracru Hanero opraHa ocg3aH rr (roxu) oruyuenue vero
To coBeprreHHo r/'IaAKoro u crL'Io[]Horo. Me)qyreM noA MukpocKonoM
gacTo oKa3rrrBaeTcr, qTo 3Ta KaxJluarlcg analKocTb lt Hcnpep6rBHocTb
TOr'ILKO OTHOCIITeJI6HbL fIOnfipOBaHHUe nOBepxHocTI,t MeTan,,roB 06
Hapyx[Ba]oT HecoMHeHHoe KpLtcT,uIIIqecKoe cTpoeHue u BcJ.reacTa e
3Toro HeKoropyD 3epHucrocrr,, C BxAy coBepueHHo poBHbre Kpa, nprl
AocraroqHoM yBe/'IrqeHI,Ir craHoBqrc, noxoxxMx Ha 3a3y6pxHbt Dxrbl
C qyBcrBoM ocr3aH[, noBroprerc, To xe! qro !, c !pyrx]\{ qyBcrBaMr;
Helpep6rBHocrb, Koropyro Mbr KaK 6yATo 3aMelraeM B npelMerax, npeA
cTaMreT r'rtltub cJleacTBxe HecoBepueHcTBa Halllrlx opraHoB r{yBcTB.
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npHnolxeHxe

MareMaruqecKu napa4oKc

Axtarrec He Moxer AorHarb qepe[axr

I olnaxau uepenaxa, cuMao,! Mea.Jrrne'rbHocrrl, nopa3r{rla Axvnne-
ca Bbr3oBoM cocrr3arBcc B 6hrcrpore 6era. 6oree paccMerneHHLui, .IeM

pa3AocaqoBaHHHfi cMe,,Iocrbro cBoefi con€pHxur,r, Axfi,rilec cefiqac xe
cor,'racr{rcs, OH He aeJran raKxe Bo3paxeHfifi, Korla peqL launa o roM,
qro6H nycrrrrb qepenaxy Ha SHaqureJIBIJoe paccrorlHhe Bnepea, a uMeH-
Ho Ha nMosxHy aceno nlrx B 200 M. OH pacc'txrbtDa, 3a ro BpeMr,
noxa qepenaxa npoi,qer I Merp, npo6€xar6 6o"'rbule l0 MerpoB, x eMy

Ka3aJroch Aaxe! qro oH Moxer .qar6 .,ILrorHbIi npoMexyro( B 90 %
u Bce xe o6aoHur ee.

Bo BpeM, cocrg3aHx, oH! K BenxKoMy cBoeMy yat M€HI,Uo, 3aMe-

TXr, qTO, HeCMOTpTI Ha nO-Bl,t,ll,tMOMy BbrroaHl,Ie aJIg Hero ycroBltr, oH
H KOTAa He MOXeT OKOH.taTerbHO HarHaTl' qepeDaxy. 3TO ero TaK cMy-
TlrJro, qro oH ocraHoBr,ucq B 6ecnoMouHoM yauaJreHnr nepea cBoefi
HecnocooHocrLto ,I cror?'t ra( loJlro, qro qepeflaxa HMe]ra rocraroqHo
BpeMeHu, qro6r,r ,qocrxruyrt ueaa. !l

TpyrHocrb, nepea Koropofi oH mcryflun, npeacrasaena xa puc. 80.

,4 npercraMrer ro Mecror c Kcfoporo Axr{,uec HaquHaer cBoi 6er,

C ecft, ceper[Ha n]Tx, T, e. Mecro Br,rxoaa qepenaxu, B - KoHeu n].r!r,
AolycrxM, ,lTo Axxrnec 6eraer B,qeccrL pa3 6Lrcrpee'tepenaxx. TaKr{M
o6pa3oM, qepenaxa npoxoaxr l0 M B To BpeMr, xax Arunec npo6era-
cr 100 M, oraensoqrrx ero or.repeflaxx B Ha,rare cocrr:aHls. Koraa
AK[rlrrec Haxoar,rrcc B C, To qepenaxa no3ToMy HaxoaHTc, B r, Ha l0 M

6nrrxe K uenu, floxa A)o.unec npoxoaun l0 M, Lrepenaxa noaBrrraerct
BnepeA eule Ha I Merp, Axun,rec Tenepb HaxoAr.trc, B ,, a qepenaxa

B .8. B To BpeMr, KaK Axrunec npo6era€T Aanee gTor Merp, ero npo-
TrrBHrrK cHoDa noABnraerc, Ha |/lo M. OH npo6eraer r,t gro paccrorHr{e,
Ho qepenaxa 3a 3To BpeMrI cHoBa ycleBaeT npoiTu ytoo M : I cM. TaK
nporonxaercc 6e3 xoHqa. Bcerra qepenaxa oKa3HBaercrr Bnepellu, xorrr
r Ha ogeHb Miuroe paccrorHue. ,IlpyrnMx cnoaal{u: Ax[rrec HuKorAa
He voxel trorHarb qepenaxu, a rev 6onee o6orHarb ee.

Bor gTa reoperrr,recKac rpyAHocTb raK cr.t"'rbHo r,r3yMHna 66rcrpoHo
roro AxH"'rJreca. OrcDAa Mo)KHo 3aMror{urb! ,{To y Hero 6rrrno 6onbue
cxnbr B Horax, qeM B roroBe, I4Haqe roBopr, oH lonxeH 6l,rn 6br,
BbrpDxalcb s3brKoM TenepeuHeit MareMarxKr,r, cKa3arr, ce6e np[6nx-
3rfenLHo cIelyrouee.

npeAnortoxnM, .rro Axr.rrrrec B cocrorHr,ltr flpo6exarL paccroeHre
AB o a cexyul, a oreAoBar€rLHo! qepenaxa B l0o ceKyHA, B TaKoM
cnl {ae ei noHa.qo6mc{ 5z cer.Au\ lt)tfl Toro, qro6H npofiTx paccro-
,Hlxe BC. TaK KaK 5? 6on6ue r! To oHa npuaer K uerr no3trHee!
,reM Axu,,uec. CneAoBaren6Ho no6ernre"leM cocrr3aHl.L IloJIxeH 6I'IT6
Axxnnec.

3To rax ccHo, qro HxKro 6H He cra:r .uepxar6 napu 3a rrepe

naxy. Ho orBer, nonyleHH6lfi HaMU or MareMarnKa! coBepuleHHo Hac
He yAoBJrerBopserr TaK xaK oH np]x6Jlt'I3 nce K prccMorpeHxro 3Toro
Bonpoca c HecKonr,Ko rHofi cropoHBr: nepeA norxKof, rpegecKoro (bx-
,ocooa 3eHoHa, Koropbrii npxnyMan 3Tor napaao(c eure 3a 500 "1er
ao P X., MH Bce-mK[ HaxoAr,rMc, B TaKoM xe cMyueHlx, KaK x Axh",r-

'Irec B SToii ruyrorrHofi lIcroprr.r. 9to6u aytUre no3HakoMxrbcfl c c]'rbro
STOrO Aena, CneayeT cnoxxTL Bce paccToqHxq, KoTopbte npouna riepe-
naxa. Coa,lacHo }lalurM flpexHrrM paccyxleHurrM, oHx paRHbri l0 M:
I M; 0,1 M;0,01 M;0,001 M; 0,0001 M;0,00001 M u r.a. Kaxlbrii cne-
A)'rouuii npoMex).roK cocraBjrrer ollHy Aecsryro 9acr6 npeal,raynlero-
floAo6Halli,rucnoBofi prll B MareMaruKe Ha3HBaercc: (reoMerpx'recKoi
flporpeccuefi,. IleMy paBHrercfl ero cyMMa? OqeBxAHo:

l0+I+0,1 +0,01 +0.001 +0.0001+0.00001 +....
eTx roqxl o3Haqaror, qro cyMMa cocrour r,r3 HeorpaHuqeHHoro qacra
cJIaaaeMLIx, 143 kolopblx MbI To'IbKo aHnl,lciulll HecKon6Ko nepRbrx qacen.
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3ry cyMMy Mbr npeAcraBrrrqeM B BxAe .qecrrr[qHofi Apo6 , a xMeH-
Ho: I l,l I I I I 1... . Oro 6ecKoHeqHa, nepxoal,lqecKar aecflTxrrHarr !po6L
c nepxoAoM l. flpeBpaTrB ee B o6LrKHoBeHHyrO, Mbr no4 {aeM 1179.
Pe3ynLTar nopa3xreneH, ecnlt 66l Mr,r npoAorxan[ pacqD(AeHt{e B Ayxe
3eHoHa !o 6ecKoHeqHocrr{, To cyMMa 6ecKoHegHo 6orLuoro qxc.,ra sce
yMeHbualoul,ficrl c,rlaraeM6rx cocTaBn/'Ia 6bI, Kax 3To no(a3ar'Io BbIqIc-
r,reH,Ie, ace xe T016r(0 I ll,6 M, T, e. Koraa qepenaxa npoi.ueT 1179 M,
To d\rljlrec ee aoroHt T, PeureHxe gToi 3a.[aqrl MoxHo Iloryr,ltT6 TaK-
xe npt, noMoulu ypaBHeHxrr (nponopu[u). I1rTL, Koropbrfi qepenaxa
npoii-EeT, noKa ee HaroHrT Axrlnnec, nycrb 6yAeT c MeTpoB. B gToM

cnyrae n),rb, Koropbrfi npouen Axxnrec, 6yaer (100 + r) MerpoB. TaK
KaK n!5x, npoiileHHbre sTuMn aByMq aBxxyrqriMlcq TeraMu B olxHa-
KOBhre opoMex)rTKfi BpeMeHn! oTHocrTc, Mex4y co6oii, KaK cKopocTx!
ro noryqaerc, cneayroqaq nponopquq: (100 + 9) : c : l0 : l. A or-
cloaa, rITo

loc:100+c tl n 9a:100 uau t:11t/g.
Ho nocnenHxir cnoco6 peueHx,r npo6neMH He Moxer Hav H qero

,,laTL B cMf,rcne Bo3paxeHxfi [poTuB 3eHoHa, mK xaK oH! noAo6Ho nep-
BOMy x3 TpeX aprr(bMeTnqecKxx pacclx4eH[fi, no4xoarT K ?ToMy aeny
c coBepueHHo apyroii cTopoHbr x c coBepueHHo ,lHLrM cpeIcTBaM[.

TaK M o6pa3oM, Bo3BpaT[McrI Anq oKoHgaTe],I6Horo pe[IeHrfl l< Ha-
ueri necqr qHoii !po6x l1,ll1lll... - MLr yBuAxM, qro 9ra Apo6b!
HecMoTprl Ha HeorpaHuqeHHoe qucjlo cJIaIaeMLtx, B cyMMe IlMeeT Ko-
HeqHoe, orpaHr{qeHHoe 3HageHxe. He npaBAa nx 3To 3B}qyT napaloK-
carbHo? HeorpaHxt{eHHoe MHoxecTBo quce]'l cKr,IaablBaloTcr! Ho Bce xe
He nalo'a 66rpaHxrrHo 60rLuoro qsc/'ra. fAe ucKaTL npx,rnHy?

3To o6rrcHsercs reM, qro qrcqa 3Toro pq.qa He yBerrquBaDTc,
I{ He OCTatoTC' OATIHaKOBB|MX, a BCe }6EIBaIOT. OCTaHOBi{MCq Ha KaKOM-
Hu6yab 3HaKe AecgTxqHoii Apo6y; 3HaqeHne gToii apo6x 6yAer reM
6nuxe K ucTxHHoMy, T, e, K BerrrFr,iHe l/9, qeM 6onbule€ q[cno Ae-
crTuqHbtx 3HaKoB MbI Bo3bMeM! TaK KaK KaXAarI nocne,[roulztrr <eax-
Hr,ruar cocraBJrreT Jrrrrx6 aecrrTyo gacTb npearxeoB)'rouefi ; HanpuMep,
0,1 : ,/,0, 0,ll : ryroo; 0,111 : rr70oo x r.A. llo,,ryqftrb x€ 3Hauexxe
/s nsr tiroxeu arurr rorya, ecnh soo6pa3u tec,Tu.l1yto !.po6h 6ec\o-
neano npodottreaaoi.

nox&ryii, Mor 6hr orbrcKarr,c, qerroBeK, Korophrii, 6yAyqn uy6oKo
y6exleH B cnpaBenrxBocTu Toro. qTo ToJIbKo ,{To 661110 cKa3aHo oTHo-
c aenhr]o vucen, Bce xe 6BIn 6br B x3yMneHx[, y3HaB, qTo azrxe 6e3rpa-
H,,rr{Hoe 9 cflo omp4Ko6 npx cnoxeHxx apyr c apyroM Mor,,T aaT6 npx

npxnoxtoflre. MareMarfqecKri napaAoxc 199

HeKoropr,rx x3BecrH6rx ycnoBxrx rfiruh BnonHe orpaHuqeHH6lil orpe-
3OX. MBI MOXeM eMy OKiliirL, qTO Te 'rucra, KOTOpLlMl{ MLI TOTbKO qro
lojl63oBit llcb, npeAcrannrbr co6ofi r3MepeHu, 3Tllx orpe3KoB; 3Tl.tM

o6arcHeHrle llcqepnbllncrcr. ToMy, KTo eue coMHeBaercg, MLI MoxeM
loMoqb er{e 6ojrburc. IlpolLcTaBxM oTpe3oK,u/rr Horo B I MeTp. Pa3ae-
n}rM ero Ha 2. 4, 8, 16, J2 rl r. a. .racreii.

3To AeneHxe no xelriultlto 
^{oxHo 

npoaorxarh 6e3 KoHua. Mbr
Taxxe MoxeM Boo6palrrr, orpe3oK, pa3leneHflr,rii Ha 1000, 100000,
oAHrlM c/'roBoM xa decla.) |t't to 5otbaoe qucno 4oc,n er. qeMy xe paBHserc,
Bcq cyMMa 3Toro 5e$ol& oto qucna qacmei? TaKxe I Merpy. To xe
otHocl,trc, fi K p:tccI(*Lrrr'. r'poror Movy H: (!i tepenayoitr.

Pa3Erqa 3axrrc.tacrc, lrxtub B ToM, qro R llocrelHeM cjlyqae HaM

Heo6xo,qr{Mo c a4o,ia coo uaumb 3my cy y. ,r oo3roMy npo cxorrar
TO! qTO MbI He Cpa3y litMc'rireM, 9'ro cyi&ta IjMceT ToJIEKo xoHeqHyio
Benx.rLIKy. A ecrll y llac Lilll)ocrr, B cocrorltu,4 rlu MbI npe/tcraBl,tr6
sucto lltb pa3nuie t /r,, rrir 6e3rpaHr-r.{Ho 6oJlL,uroo Lrrrcjro qacrefi, To
Iy6t, xoHeqHo, He 3av('ljrr^r .,rtb }.lBepat TenL t,tii oTBeT.


