
llOqEMY 1/,POJKHT
OCHHOBblH JIHCT?
T. BAPABAID

BceM H3BeCTHa HapOAHaJI nOrOBOpKa:
.)J;pOmaTb KaK OCHHOBbIH JIHCT.. MHe

"nOKa3aJIOCb HHTepeCHbIM Y3HaTb, cnpa-
seAJIHBa JIH OHa. Pe3YJIbTaTOM MOHX
pa3MbIIIIJIeHHH H CTaJIa 9Ta CTaTbJI.

JIHCTbJI OCHHbI H B CaMOM AeJIe « APO-
mam;He.. He60JIbmoe AYHOBeHHe BeTep-
K8. - H BCJI JIHCTBa Ha AepeBe npH-
XOAHT B ABHmeHHe. )J;a H JIaTHHCKOe
Ha3BaHHe OCHHbI B nepeBoAe Ha PYCCKHH
JI3bIK 03Ha~aeT .TOnOJIb APOmam;HH..
B ~eM .me npH~HHa 9Toro JIBJIeHHJI?

"tIepemoK OCHHOBoro JIHCTa - AJIHH-
HbIH, TOHKHH, 3aKPy~eHHbIH H B03JIe
JIHCTa CnJIIOCHYTbIH C 60KOB - He OKa-
3bIBaeT nO~TH HHKaKoro COnpOTHBJIeHHJI
,lI;BHmeHHIOJIHCTa, a meCTKOCTb ~epem-
K8. Ha H3rH6 H Kp~eHHe npeHe6pemH-
MO MaJIa B OTJIH~He OT ~epemKOB JIHCTb-
eB APyrHx AepeBbeB (pHC. 1.). II09TOMY,
~06bI nOHJITb npHpOAY ABHmeHHJI pe-
aJIbHOrO OCHHOBoro JIHCTa, MomHO npo-
aHaJIH3HpOBaTb nOBeAeHHe npOCTOH MO-
AeJIH, HanpHMep - BbIpe3aHHOrO H3
6YMaru JIHCTa, nOABemeHHoro Ha HHTH.

Ho CHa~aJIa paCCMOTpHM, KaK BeAeT
ce6JI TBepAaJI nJIaCTHHKa B nOTOKe B03-
Ayxa. B 06pa30BaHHH a9pOAHHaMH~e-
CKOH CHJIbI, KOTOpaJI COCTOHT H3 CHJIbI
JI060BOro conpOTHBJIeHHJI H nOA'beMHOH
CHJIbI, HaH60JIee BamHYIO pOJIb HrpaeT
nOHHmeHHe AaBJIeHHJI HaA nJIaCTHHKOH
B ee nepeAHeH ~aCTH H nOBbImeHHe AaB-
JIeHHJI nOA HeH. B pe3YJIbTaTe TO~Ka
npHJIOmeHHJI CHJIbI CMem;aeTCJI OT reo-
MeTpH~eCKoro ~eHTpa nJIaCTHHKH K ee
nepeAHeMY KpalO, ~TO nop;TBepmAaeTCJI
9KcnepHMeHTaJIbHO (pHC. 2). IIp~eM
npH YBeJIH~eHHH TaK Ha3bIBaeMoro yr-
JIa aTaKH - yrJIa MemAY BeKTopOM
CKOpOCTH nOTOKa H UJIOCKOCTbIOnJIa-
CTHHKH- CMem;eHHe CTaHOBHTCJIBce 3a-
MeTHee.

ABTOp 8TOH CTaT&H TaHa Bapa6am - mKOJl&H~a.
Y'leHH~a 11 KJlaCCa JIH~ea M 145 r. KHeBa.
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BepHeMCJI Tenepb K onbITY C 6YMam-
HbIM JIHCTOM. IIOABeCHM Ha HHTH JIHCT
,lI;JIHHOH 15-20 CaHTHMeTpOB H 6YAeM
nepeMem;aTb ero B B03Ayxe (HJIH no-
MecTHM nepeA BeHTHJIJITOpOM).MbI yaH-
AHM, ~TO 6YMamHbIH JIHCT Ha~HeT co-
sepmaTb nOBTOpJIIOm;HecJI 3Hr3aro06-
pa3HbIe HJIH KpyroBbIe KOJIe6aTeJIbHbIe
,lI;BHmeHHJI.IIonp06yeM nOHJITb, KaK MO-
ryT B03HHKHYTb TaKHe KOJIe6aHHJI.

EcJIH nJIOCKOCTb JIHCTa pa3BepHYTa
no OTHomeHHIO K CKOpOCTHnOTOKa, TO
TO~Ka npHJIOmeHHJI a9pOAHHaMH~eCKOH
CHJIbI 'CMem;eHa K nepeAHeMY, no" OT-
HomeHHIO K nOTOKY, KpalO - nOJIO-
meHHe A Ha pHCYHKe 3. :3Ta CHJIa,
so-nepbIX, npHBOAHT JIHCT B ABHmeHHe
(BAOJIb H nonepeK nOToKa), a BO-BTO-
PbIX, C03AaeT Bpam;aTeJIbHbIH MOMeHT,
KOTOpbIH CTpeMHTCJI pa3BepHYTb JIHCT
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Puc. 1. BoaMO:xcn"te4JOPMbt'tepew"oo paaJtu'l-
nbtX iJepe8"e8 (8nuay - 'lepewo" ocun"t).
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Puc. 2. Boanu"no8enue o6Jtacreunonu:xcennozou
no8"tWennozo {Ja8JtenU.R80"PYZ nJtacrun"u 8 no-
ro"e 80aiJyxa (1 - noro" 8oaiJyxa. 2 - 06Jtacr"
nonu:xcennozo (Ja8JtenU.R,3 - 06Jtacr" n08btWen-
nozo iJa8JtenU.R).
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Puc. 3. H3Melteltue ro.""u npuJt03fCeltUJtaspoiJu-
ltaMu,zec"ou CUJtbt8 pa3ltbtX ro.""ax rpae"ropuu
6YMa3fCItOZO Jtucra (J - noro" 803iJyxa, 2 - rpa-
e1CropUJt iJ8u3fCeltuJ/" 3 - npoe"ijUJt Jtucra).

nonepeK nOTOKa. B HeKOTOpOH TO'lKe B
Bpam;a TeJIhHbIH MOMeHT CTaHeT paBHbIM
HYJIIO, HO JIHCT, 06JIa,Zl;aa Onpe,Zl;eJIeH-
HOH CKOpOCThIO B aToH TO'lKe, npocKo-
'lHT ee H OKameTca B TO'lKe K. B03-
HlIKaIOm;aa aapO,Zl;HHaMH'IeCKaa CHJIa 6y-
,ZI;eTcTpeMHThca onaTh BepHYTh JIHCT B
nOJIOmeHHe B. B pe3YJIhTaTe6YMamHbIH
JIHCT Ha'iHeT KOJIe6aThca.

Bce onHcaHHoe D;eJIHKOMcnpaBe.n;JIHBO
)l;JIa JIHCTa OCHHbI. JIHcThaM me ,ZI;pyrHx
,ZI;epeBheB He ,ZI;aIOT,ZI;BHraThca nO,Zl;o6-
HbIM 06pa30M HX 'IepemKH, KOTopbIe 06-
JIa,Zl;aIOT60JIhmOH meCTKOCThIO Ha H3-
rH6 H KpY'leHHe.

PaccMoTpHM no.n;'LeMHYIO CHJIY (T. e.
npoeKD;HIO aapo.n;HHaMH'IecKoH CHJIbI,
nepneH.n;HKYJIapHYIO CKOpOCTHnOToKa),
C KOTOpOHBeTep ,ZI;eHcTByeTHa nJIOCKYIO
TIJIOm;a.n;KY S. .oHa paBHa
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F=C !.!VoS,2

r.n;e Q - nJIOTHOCTh Cpe,Zl;bI,B .n;aHHoM
CJIY'Iae B03Ayxa (Q=I,29 Kr/M3), Va -
CKOpOCThBeTpa, C - TaK Ha3bIBaeMbIH
Koa<p<PHD;HeHT no.n;'LeMHOH CHJIbI, 3aBH-
cam;HH, npem,Zl;e :acero, OT yrJIa aTaKH.
3Ta <popMYJIa, C TO'lHOCThIO .n;o Koa<p-
<pHD;HeHTa, MomeT 6bITh nOJIY'IeHa H3
co06pameHHH pa3MepHocTH. KOS<P<PHD;H-
eHT C TeOpeTH'IeCKH paCC'IHTaTh O'leHh
TPy.n;HO, H B 60JIhmHHCTBe CJIY'IaeB ero
HaXO,Zl;aT nYTeM .npO,Zl;YBKH~ TeJIa HJIH
ero Mo.n;eJIH B aSpO,Zl;HHaMH'IecKoH Tpy6e.

rpa<pHK 3aBHCHMOCTH Koa<p<PHD;HeHTa
nO,Zl;'LeMHOH CHJIbI OT yrJIa aTaKH npH-
Be,Zl;eH Ha pHCYHKe 4. IIpH'IHHa H3Me-
HeHHa KOs<P<PHD;HeHTa - B nOBe,Zl;eHHH
B03,Z1;ymHbIX CTpYH Ha nO,Zl;BeTpeHHoH
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Puc. 4. 3a8ucuMocrb "osq}(puijueltra noiJ7>eMItOU
cuJtbt or yzJta ara"u.

CTopOHe. IIpH yrJIax aTaKH, MeHhmHX
15°, Ha nO,Zl;BeTpeHHoHCTopOHe 06pa3Y-
eTCa YCTOH'IHBhlH He3aBHxpeHHbIH no-
TOK B03,Z1;yxa. II pH yr JIe nOpa,Zl;Ka 15°
pa3pemeHHe CTaHOBHTca MaKCHMaJIh-
HhIM, H KOs<P<PHD;HeHT,ZI;OCTHra~TMaK-
CHMYMa. C YBeJIH'IeHHeM yrJIa \ Ha'lH-
HaIOT nOaBJIaThCa 3aBHxpeHHa, KOTopbIe
YCHJIHBaIOTCa no Mepe pOCTa yr JIa
(pHC. 5). 3TO npHBO,Zl;HTK nOTepaM SHep-
mH, H Koa<p<PHD;HeHTYMeHhmaeTca.

BJIaro.n;apa TOMY,'ITO 'IepemOK OCHHO-
Boro JIHCTa CKpY'IeH, caM JIHCT BorHYT
H HanOMHHaeT no <popMe napyc. Ec-
JIH cpaBHHTh 3Ha'leHHa KOs<P<PHD;HeHTa
C ,ZI;JIa nJIOCKOH nJIaCTHHKH (06bI'IHbIH
JIHCT) H BorHYToH nOBepXHOCTH (OCH-
HOBbIH JIHCT), TO npH Bcex yrJIax aTa-
KH Koa<p<PHD;HeHTnO,Zl;'LeMHOHCHJIbI 6y-
,ZI;eT60JIhme ,ZI;JIaBorHYToro JIHCTa. IIpH
yrJIax, HanpHMep, 15° CHJIbI OTJIH'IaIOT-
ca B .n;Ba pa3a. 3Ta pa3HHD;a o6'Lac-
HaeTca HaJIH'IHeM KPHBH3HhI. qeM OHa
6oJIhme, TeM 60JIhme cymaeTca nOTOK

a»15°

Puc. 5. Xapa"rep iJ8u3fCeltuJ/, 803iJYUtltOZO noro"a
npu pa3ltbtX yzJtax ara"u.
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PUC. 6. XapaICrep iJ8U:JfCeHUR8oaiJyu£Hoeo noroICa
iJJlR 8oeHyroeo U nJlocICoeo Jlucra (1 - 80eHyraR
MOiJeJlI>. 2 - nJlOCICaR MoiJeJlI».

H CHJlI>Hee na.u;aeT .u;aBJIeHHe. Ha cOBep-
meHHO nJIOCKOM JIHCTe nOJI}"IHTI> He-
3IlBHXpeHHDIH nOTOK HeBoaMomHo, TaK
KaK yme C caMoro HaqaJIa npOHCXO-
,lJ;HTOTpDIBCTPYH (pHC. 6). Ho qeM 6oJII>-
me yrOJI aTaKH, TeM MeHee aaMeTHOH
CTaHOBHTC.9paaHHD;a B K08cPcPH~HeHTax
no.u;'I>eMHOHCHJIDI Mem.u;y nJIOCKHMH H
BorHYTDIMH JIHCTaMH.

Ha .u;BHmeHHe JIHCTl>eB OCHHDI 6oJII>-
moe BJIH.9HHe OKaaDIBaeT .9BJIeHHe pe-
3OHaHca. JIHCTI>.9 OCHHDIpacnOJIOmeHDI
Ha BeTKe TaK, qTO Kam.u;DIH JIHCT CO-
npHKaCaeTC.9 C 6JIHaJIema~HMH. TaK KaK
qepemKH JIHCTl>eBH caMH JIHCTI>.9MaJIO
OTJIHqaIOTC.9 .u;pyr OT .u;pyra, TO, no.u;o6-
HO .u;BYMo.u;HHaKOBDIMMa.9THHKaM, no.u;-
BemeHHDIM Ha O.u;HOHHHTH, OHH npH-
XO.u;.9TB .u;BHmeHHe, eCJIH XOT.9 6DI O)];HH
H3 HHX HaqaJI KOJIe6aTI>C.9. KOJIe6aHH.9
coce.u;HHX JIHCTl>eB YCHJIHBalOT KOJIe6a-
HH.9 .u;pyr .u;pyra, .u;OCTHra.9 aHaqHTeJII>-
HDIX aMnJIHTY.u;.

RpoMe Toro, JIHCTD.9 OCHHDI He pac-
npe.u;eJIeHDI no BeTKe paBHOMepHO, a pa-
CTYT nyqKaMH no HeCKOJII>KYJIHCTheB
(pHC. 7). Kam)];DIH TaKOH nyqOK o6pa-
ayeT HeqTO no.u;o6Hoe maTpy HJIH na-
pamlOTY. JlHCTD.9 B nyqKe KaCaIOTC.9

PUC. 7. Ber81> 8apOCJlOeo iJepe8a OCUHI>£.
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.u;pyr .u;pyra, H KaK 6DI HH .u;yJI BeTep,
Bcer.u;a HaH.u;eTC.9TaKOH JIHCT, .u;JI.9ROTa-
poro yrOJI Mem,l(y nJIOCKOCTl>1OJIHCTa H
HanpaBJIeHHeM BeTpa 6y.u;eT OnTHMaJIh-
HDIM, H OH HaqHeT KOJIe6aTDc.9 nepBDIM,
npHBO.u;.9B .u;BHmeHHe coce.u;HHe JIHCTI>.9.

HaBecTHo, qTO npHpO,l(a p~OHaJII>Ha,
H Kam.u;oe .9BJIeHHe B HeA 06YCJIOBJIe-
HO cYPoBoA Heo6xo.u;HMOCTDIO. TaK aa-
qeM me OCHHe .u;poma~He JIHCTI>.9?OKa-
aDIBaeTC.9, npHqHHa TOMY eCTh.

)J;JI.9 Toro qTo6DI MOJIO,l(a.9OCHHa npH-
mHJIaCI>, Heo6xo,IJ;HMa .u;OCTaTOqHa.9
BJIamHOCTD. O.u;HaKO I'H6Ka.9 .u;peBecHHa
OCHHDICKJIOHHa K rHHeHHIO. TIOqTH Bce
B3pOCJIDIe )];epeBI>.9 B cepe.u;HHe rHHJIDIe
H n08TOMY JIerKO JIOMaIOTC.9 OT BeTpa.
MomHO npe.u;nOJIOmHTI>, qTO .u;pomaHHe
JIHCTl>eB, KOTopoe YBeJIHqHBaeT Hcnape-
HHe H BDIaDIBaeT nOCTO.9HHYIO ~HPKY-
JI.9~HIO BO.u;DIB .u;epeBe,- cBoeo6paaHDIA
MeTO)];60ph6DI C rHHeHHeM. TIo.u;TBepm-
.u;aeT 8TO H TOT cPaKT, qTO .u;pomaT JIHCTI>.9
TOJII>KOHa BapOCJIOM .u;epeBe. MOJIo.u;oe
paaBHBalOm;eec.9 .u;epeBO HMeeT COBceM
,l(pyrHe JIHCTD.9,He CKJIOHHDIeK .u;poma-
HHIO - Be,l(1) MOJIO.u;OMY.u;epeBY rHHJIh
He CTpamHa, a Hao6opOT, HymHa Bo.u;a.
JIHCTI>.9 Ha MOJIO.u;OM .u;epeBe CHJlI>HO OT-
JIHqaIOTC.9 OT JIHCTDeB Ha BapOCJIDIX .u;e-
peBI>.9X He TOJII>KO no cPopMe, HO H no
pacnOJIOmeHHIO - OHH O.u;HHOqHDIe H
paccpe.u;OTOqeHDI no BeTKe (pHC. 8).

KpoMe Toro, .u;pomaHHe JIHCTDeBYCKO-
p.geT npo~ecc cPOTocHHTeaa, TaK KaK cPo-
TOCHHTea- 8TO cPaKTHqeCKH raaOBDIH
o6MeH co cpe.u;oA. )J;pomaHHe JIHCTDeBOT-
roH.geT OT HHX BDI.u;eJIHBmHeC.9 raaDI.
A 6oJIl>ma.9 CKOpOCTI>cPOTocHHTeaa He-
06xo.u;HMa .u;JI.96DICTpoA aaMeHDI CTapDIX
KJIeTOK HOBDIMH,qTO TaKme npe,l(Oxpa-
H.geT )];peBecHHY OT rHHeHH.9.

Puc. 8. Ber81> MOJloiJO(J, OCUHI>£.


