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JlBUXKeHHe, KOTOPOe MOBTOPSIETCA » i R

. . . / .
~ 'CpoeoGpasHble NBHKEHHs, KOTOPbIE Ha3blBAIOT KoJie64TeNbHBIMH
WM ‘TIPOCTO KOJEGAHUSIMH, BCEM XOPOIIO H3BECTHBI OHH .IUMPOKO
- pacTpOCTPaHEHbl . B OKPYXKAIOLeHd HaC JKUSHA. Kone6moTrcss BETBH .
JepeBLeB BO BpeMs BeTpa, MeTasinuecKas r’magmnxa, OJ(HHUM KOH-
.L[OM 3aKaTast B THCKAX, KaueJIH, OTKJIOHeHHbIEe OT BEPTHKAJIH, BATOHDI -
Ha' peccopax NpH IBHMKeHHH u T. A. KoseGareabroe JIBHXKEHHE CO-
'Bépuiaer, HANDHMEp, TEJO, 'NOIBEIIEHHOE .HA MPYXXHHE, €CIH ero
TOJKHYTb B BEPTHKAJIbHOM nanpassennd. KosneGateabioe JBHKEHHE
COBEPIIACT TAKKE TeJIO, CKPEMIEHHOE C MPYXKHHOH, €CIH €ro TOJK-
HYTb B COPUBOHTA/LHOM HANpaBJIECHHH (CM.’pHC. 108, 109 yueGuuka).
TIpenocrapieiHblil MOCAE TOJYKA CAMOMY ce6e rpy3 NBHXKETCS BBEPX-
BHW3 WMJIA BIPAaBO-BJEBO. DTO 'H. €CTh KoJieGaTesbHOE [BHXKGHHE.

_ KoneGanusivu HA3HIBAIOT TAKOe ABHIKEHHE, MPH KOTOPOM TeJO TMo-

/ ouepesHO OTKJIOHSETCS TO B ONHYy TO B JAPYIylO.CTOPOHY. InaBuast
0COGEHHOCTD BTOMD IBHXKEHHS COCTOHT B TOM, UTO' OHO ‘nepuoduueckoe. -
JTlepHomMYHOCTD. IBUIKEHHS] O3HAYALT, UTO Uepes OMpefeeH b mpo- -
MEXYTOK BPEMEHH, Ha3bIBAEMbIH - MEPHOJOM KOJEGaHHUs, TONOKEHHE
Tena, T.e. ero KOOpAMHATa, TOUHO HIIH NpHOJIHU3HTENBHO TIOBTO-

psietcst. : ‘ : L /
. ‘K
1. Kone6anus Tena Ha TpyKuHe
. i § ‘ . . e '

B § 34 yueGuitka «DnsuKa-8» yKasbBanoch, 4To TeJsI0 'coBEpLIaeT
KoJle6anme TOTNA, KOTAA Ha HEro JeHCTBYeT CHJIa yNpPyrocTH, a Ipy-
rHe CHJIBI JHBO ypaBHOBELIEHBI, JHO0 OTCYTCTBYIOT. THIUYHBIM TIPH-
MepOM TaKoH CHJbl MOXHO 'CUHTATh CHIY VIIPYTOCTH PacTSHYTOH,
WM CKATOM TpyXHHEl. KoseGaHus Tesa Ha MPYKHHE MBI H PACCMOT-
DHM B TIepBYyIO -Ouepeib. ' . - T ‘ :

Ha pucyHke |, @ nokasaHa IpYy»KHHa H CKpeIVIEHHOE C Hell TeJo.
[Mpyx#uHa MOKa He Jle(popMHpoBa}lfa (e cXXaTa W He DACTAHYTA),
TaK yTO HA TeJO CHJIa YIIPYrocTH He AefdcTByer. Bynem cdyuTaTh, 4TO
CUJIA TPEHWS MEXKIy TeJIOM H OIopoi MpeHeOpexRUMO Mala. Cura Ts-
JECTH YpABHOBEUIEHA CHJOH peakKUHH ONOpbI, TaK YTO TeJO HAX0-
IHUTCS B COCTOSIHMM paBHOBecHs. ' W . ;

Hanpasum koopiuHaTHYIO Ocb X BIOJB OTOPHI, & 8a Ha4alo oT- |
cueTa MPUMEM TOYKY Ha OCH, OMpPEIESAIOULyIo TOJNOXKEHHE LEHTPa
MaCChl "TeJ1a, HaXOJALIErocsi B PaBHOBECHH (x=0). - :

OtBeeM TEJO BJEBO OT MOJOXKEHHS PaBHOBECHS Ha HEKOTOPOE.
-paccrosinne A. Ilpd 3TOM mpYyXXHHA okaxkercss cxkaro#t (puc.l, 6)
W Ha Teso GyieT AefCTBOBATH CWJA YIPYrOCTH, HANpABJEHHAs BIPa- .
Bo. EcaH OTMyCTHTb -TEJO, OHO CTaHeT IBAraThCsl C YCKODEHHEM,'
HanpaBJeHHbIM BIPaBO, H JOHHET /O MOJIOXEHHs DaBHOBECHS. Ho
B 5TOM TIOJIOXKEHHH TeJO He OCTAHOBHTCS,-a BCJEACTBHE HHEPTHOCTH .
nepeiifier ero M GyHET IPOJOJKATh HBATATHCS BMPABO. [lpu stom

‘ ‘ ‘ . 5
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S (SRR TSR npyxmna pacmmeamcqn Ha TeJIo’

(a5 CHJIA YITPYrOCTH,. HanpasJen:
. Hast BieBO. [T03TOMY CKOpOCTS TeJIa
y6biBA€T, H OHO B KOHIE KOHLOB

‘p‘acmHyTa H, KaK: noxasbmaeT

. Hue, toxe pasHoe A (puc: 1, 8).
- Ha Tesio B 3TOM NOJIOXKEHHH AEHCT-
BYeT MaKCHMaJbHas,CHIIa, HanpaB—
JIeHHAsl BJIEBO, KYJLa. TeJO, 'Mocie
MFHOBEHHOH OCTaHOBKH, HauHeTr
Apuratses . OHo CHOBa HpOH,lIeT ye-
'pes TIONOXKEHHE PABHOBECHS (Té-
_ TIepb yKe crnpasa’ HaJlEBO) H OIIThb

v

A A T. €. BEPHETCS' B, TOUKY, OT’Ky,ua
~ » .. . :'oHo |, Hauaao: c¢soe" J(BHIKEHHE
" 0 oy (puae.d,e). SaBepmeHo OLHO KoJTe-

+ — X 6am1e H Haqm{aeTcx CIeLyIONIee,
c.oi . BO BCEM. . Ha HEro IOXOXKee.
pHc | T Mbl BPI,ILPIM YTO B JIOGOI TOYKE,

' ' TpaEKTOpHH KoseGoLerocs Tesia
.CHAA ynpyrocm HaI‘IpaBJICHEl iK [OJIO>KEHHMIO - DABHOBECHS], ' T. €, TPO- . -

- THBOTIOJIOXKHO OTKJIOHEHHIO OT Hero..3Ta .CHia MpONopLHOHAIbHA
 OTKJOHEHHIO X H ee npoeKuHﬁ Ha ock X paBHa Fy=— kx. OrknoHe-
CHHE Tesa QT [OJIOKEHHS pahnosecm Ha3BIBAIOT cmeugeuuem
Mexanmecxne KOJIeGaHHS, KOTOPBIE, MPOHCXOAAT MOA ' AelicTBHEM
CMJII:I HpOIlOpLLHOHaJIbHOH CMEILIEHHIO H HA[paBIeHHOH POTHBOTIO-
JIOXKHO eMy, HasblBaIOT: eapmouuttecrcumu KoAebaHUAML.
¢ . Awmnautyna Kkone6anmusi. Hs npuBe;xeuHo‘ro OMMCAHASA IBHIKEHHS

© Teaa, Cerl'JJIEHHOI‘O C HPY}KHHO}’I, ,BH,ILHO YTO Ko.neémomeec;i TEJIO . .

He ypnalseresi 0T Hayasa' oTcuera KoopnﬁHaTbx Ha pacmoame 60J1b-
wee, uem A I10 HauGo/bliee IO MOAYJIO CMEIIEHHE Tena. OT

HOJI0KEHH S, paBHOBECHS" Hasblsae'rc;{ amnﬂurydou KOAeOQHUSL. Koma :

' Ha, TeJO CHJA TPEHHS He. [eCTBYeT, aMIUIATY#a He 'U3MEHSICTCS.
AMI‘IJ]HTlea 8aBHCHT TOJILKO OT TOTO, Ha' CKOJbKO- GblLIO OTBENEHO

© TENO OT TOMNOKEeHHH paBHOBeCHH nepen TE’,M KaK ero ﬂpelIOCTaBHJIH

. camomy céGe.

: ﬂepuon W Yacrora Koneﬁauuu Ha T0, qTOGbI cosepmmb OLHO

- ' NOJNHOE KosebaHue, TpeGyercs OHpCﬂﬁJIeHHOG BpEMSL. .

o Hpouonmmeﬂbnomb OIHQTO - NIOJIHOTO. KoneéaHHH HA3LIBAETCS

nepuodom korebanus. 0603HaqaIoT" nepuoa KoneGaHHH 6yKBOH T

W BBIPAXalOT-€r0 B CEKYHIaX. .

' KosieGauus, xapakTepusyioTes Takxe" 4ACTOTOH. L/acmm ICO/L€5a-

mlu*sTo YHCJO KojieGaHHiA B eJMHHILY BPEMEHH. Ecay, HanpHMep,
o ,nepno;l KOJIe6aHHH paBeH Ol ¢, TO. SICHO, ' YTO "'4acCTOTa paBHA
R T - :
01 =10 KOJIE63HP[H/C R

: .AEHCTByeT [IOCTENEHHO BOBPBCTaIO-‘

ocraxosuTea. . Teneps - npy)KHHa“

OHbTT Ha MakKcumaJgbHOe paCCTOﬂ-‘

L x——-A) paBHA HYJIO — B STHX fTOYKAX TeJO OCTaHaBJIHBAETCS,

OTKJOHHTCS OT IIEFQ Ha paCCTOF{HI/Ie r

W . . L ,“‘ i . RN \
3a eummuy 4aCTOTHI HpHHHMaIOT 4acToTy TaKOI’O Kone6a1m;{
npn KOTOpoM 3a 1'c coBeplIaeTcs OJHO KoNeGanue. dra SAMAHIA,
! HaablBaeTCH repuem (COKpalIEHHO [m): 1 Tu=1c""

+ Yacrora 0603HAYAETCS I'PEYeCKOl 6yKBOM: v. Mexny. nepHOJmM

' Koneéanﬂu T W yacTOTO# v CBfI3b OYEHb NPOCTAsi: YacCTOTa eCTh Be-

Jmtmﬂa oépaTHaﬂ Hepnony, NepHOJ — BEITHUHHE, oépaTHaﬂ gacrore:

) . NEPY i - 1 - , v “ , R
TR N v—— v Te=— C RS
s R ‘ T Y o

i

CKopoch H ycxopenue npu KoneGaTe.anom NBHIKEHHH.. Kax H
" IpyrHe IBHXKEHHS, KoJle6aTebHOe NBHXXEHHE XapaKTepH3yeTcsi: CKO- .
POCTBIO H yCKOpEHHEM. Ho npwu KOJle6aTeJleOM IBMIKEHHH 0fe 3TH
| BEJIHUHHBL UBMEHAIOTCA OT TQUKH 'K TOYKE, OT ONHOrO, MOMEHTa ‘Bpe-.
' MeHH X npyromy TaK,. 'cKOpOCTb KOJeGIIoIerocs” Tesia . B TOUKaX
Maxbnmaanoro OTKJIOHEHHsI OT IOJIOMEHHS paBHOBecym (mpu . x=A "

~a’3aTeM JBHKETCs, B 06pPaTHOM HANpaBJICHHH. Korpa e Teso npo~
" XOXUT TOJIOXKEHHE PaBHOBECHS (x==0), ckopoCTb, Tesa MAKCHMAaJbHA.
ycxo‘pem&e Ha060poT, B MOMEHT NPOXOXKAEHHsI TEJOM MOJOXKEHHST
. PABHOBECHS PaBHO HYJIO, IOTOMY YTO B 3TOM MOJOXEHMH CHIIa paBHa
,Hymo.B TOUKax 3Ke, COOTBETCTBYIOUIMX MaKCHMAJIBHOMY OTKJIOHE=
| HHIO OT MOJIOXEHHS! paBHOBecHs (x==A # x—'—A) YCKOpeHHE&, MaK-

" .| cHMaJIbHOe, NIOTOMY UTO B STHX TOYKAaX CHJIA YIPYFOCTH MakcHMalsb-i =
" ma. HTak, CKOpOCTb H YCKODEHHE B KOJIe6aTeNbHOM JBHKEHHH H3Me- ’

HHIOTCH nepuo@uttéc;cu ‘IQPQS Ka}KILbII/I nepnon T HaHpaBJIeHKG H
MO,[LYJH) BeKTOpOB CKOpOCTPI Pl YCKOPGHHH HOBTOpHIOTCﬂ

. Boripocnt . . S '

\

1. ‘Kakoe naumenﬁe‘ﬂésmsé}m' Koneba- merocs{ TeNna cxopocrr; parma Hymo?
Tenbnbm? B.uem cocroHT rasHoe OTIH-, ycxopenue paauo Hymo?
uye  KoJeBGaTesibHOro ,uBmKeHHﬂ or npy- ' 5. I{emy paBHo. nepememeﬂue Kone6mo- '
THX. BHAOB ILBH)KEHHH? K ©L0erdés Tesa 3a BPeMS, paBHoOe nepnouy

. Uro. Tdroe amn.rm'ry,ua KomeGaiusn? i KOJIeﬁaHHﬁ? Yemy, ;paaeﬂ nyThb 'ren‘a 3a
3 Kak cBsisansl ‘MEXIY co6ou nepuon . 3'ro *e Bpems? :
M uacTora KoneGaHui? | '“ ! © 6. Kakue,’ Ko.neéal-mﬂ Hassbmam' rapmo- -
4 B KaKHX TOUKax Tpae}aopm& xoneﬁ.mo- anecx’umﬂ? -
‘ » R ) '. . "' ) N\

"

“

2 C)Hepnm Tena B Kone6aTe.an0M ;uzmxemm T

'

PaCCManHBaﬁ lIBH}KeHHe Tena, l'IpHerl‘IJIEHHOl"O X npy}KHHe, MbI

s BHILeJTH, YTO €CHH TEJO HepBOHaanIbHO OTBeCTH\ Ha paccromme A

OT TIOJIOKEHUS] PaBHOBECHS, HANIPHMED, BJIEBO, TO'OHO, npo#ias yepes;
'TI0JIOXEHHE PABHOBECHS, OTKIOHKTCS BrpaBo. M Mbl yTBepxuaiy Ha
' OCHOBAHHH OTIBITA, YTO M BIPABO OHO OTKJIOHHTCS HA PACCTOSIHHE A.
Ho MoYeMy ‘OTKJIOHEHHSI BIPABO H BJIEBO' HPH KoJieOaHUAX JOMKHE
+ BBITh" Henpemermo OJIMHAKOBLIMH ? STo oxasmaaefrc;{,,cnenyer H3

3aKOHd COXPAHEHHS SHEPrUH. r
M3 rnasel 9 yuefuuka «Pusuka-8» MI)I 3naeM YTO MOTEHUHAb-
Has SHGPI‘HH ynpyro cx(a"ron iy paCT;myTon npyx{pmm paBHa
! o P J 5
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T,_Ilfﬂe »kn'_” KECTKOCTb MNPYXXHHBI H X — ee yiiuHeHue. B nauem
. Clly4ae B KpaWHEM JIEBOM TOJOXEHHH ~Tela YAJIUHEHHE MPYKHHbBI
- x==~A #, C/IeN0BaTeNbHO, OTEHLHAIbHAS SHEPrHs CHCTeMbl PaBHA

57 ‘Kunernueckasi sHeprsi B 3TOT MOMEHT paBHa HYJIIO, VHQTC')N‘Iy

YTO CKOPOCTb TeJla B 3TOM MOJIOXKEHHH PaBHA HyJIO., 3HAUHT, MOTEH-" '
; . ‘ . ) _

2
L . o : RA™ - :
leHaJIbHaﬂ 3HEpPrusd —5— — 3TO0 NOAHRAA IHepeusr CHCTEMbl B 3TOT

MOMeHT. T4K KaK Mbl YCJIOBUJHCh, UTO BHemmHHe CHilbl, B TOM YHCJIe:

CHJIa TPEHHS, PABHBI HYJIO, TO CHCTEMY MOXHO CUHTATb 3aMKHYTOM
U ee MONHAs SHePTHsI NP JIBHXKEHHH HE MOXeT W3MeHHThes. Korma

TEJO TpPH CBOEM JABHXKEHHH OKAXETCs B KpaHHeM TIPABOM MOJIOXKe- '

HHH, ero KHHeTHHe'CKaﬁ SHCPFHH OIsITh paBHA HYJ/IO H TMOJHAasda 3HEP-
_THSl ONATh paBHA NOTEHLHAJbHOH. A MOJMHAsA' 3BEpPrHs W3MEHHTHCS
/eA2’ - .
o

A 310 o3Hauaer, yTo H

He MOryia. 3HAauMT, OHA CHOBA paBHa

BMpaBO- TEJIO OTKJIOHHTCS Ha paccTostHHe, paBioe A -(amminTyma

KojieGanus) . ,
;o B TIOJIOXKeHHH PABHOBECHSI, HANPOTHB, nomuunan.bnaﬂ‘anepm;}
%aB}Ia«"I;yJJIQ,:HOTOMy yro x==0 (npyx#uHa He. nehopMHpOBaHa).
STOM' [IOJIO>KEHHH MOJIHASl 3HEPTHA TeJa pPaBHA ero KHHeTHUEeCKOH

| 1 paBt JHHE

m

e "mo s : N
3He, - - — ‘
. OHEPTHH . ——=7Tle m — Macca Tend, Um—Ero CKOPOCTb, .KOTOPast

B STOT MOMEHT MaKkcHMajbHa. Ho 9Ta KHHETHYECKAs SHeprusi ToXe'

HOJIXKHA HMeTb 3HaueHue, paBHOe kAT o
Vo . y o
! : 2
i . mu,, /ZA2

V2

2. 2 - .

; Ilpnu KONe6aTeJbHOM JIBHXKEHHH MPOUCXOLHT, CJeI0BaTebHO,

npeBp,a"nDLc;Hne KHHETHUECKOH SHEPrHH B NOTEHLHAJNBHYIO W .06PaTHO,
B si060ii 3Ke TOUKe MesK/y MOJIOKEHHSIME PABHOBECHS U MAKCHMAJIb-
HOTO, oTKJ_IOHeim'fI, TeN0 06JajaeT H KHHETHUECKOH 3SHeprue, K
1}0T¢Hgﬂ-gﬂbh0ﬂ, HO HX CyMMa, T. €. IIONHAsi SHEPTHS ‘B JIOOOM. nosto-

: Lo L hA? :
KEHHH TeJNa, paBHa ——. [loanaa snepeus tctou6)lrou;ezowz, Teaa
. . N v ’

RPONOPULORANLHA KeadpaTy amnautydol ezo Koaebanuil. DTO OLHO
U3 BAXKHEHIUMX CBOHCTB KOJIeGATENbHOTO [BHXKEHHS TeJa, CKperl-
. JIEHHOIO C TIPYXHHOJ. ~ \ ’

W3 3aKOHA. COXDAHEHHS! SHEPIHH JIETKO MONYUYHTD poOCTOE, COOT-
HOLIGHHE MeXIy aMIUIMTYAOH KojieGaHHus MaKCHMaJIbHOH CKO-
POCTBIO KOMEBIIOILErocs ‘'resia (OHO HaM 6yner HeOGXOMHMO B, Aalb-

“HeHmeM) ,

2
, ’ R . mu 2 o~ .
- Kax/mpl upens, —5- =—k-;~, . h
Orcioma, - . 2 \ . - '
R i AT m A ‘/ m
R : T T W= Y o ‘
m

.

3N

' AB 3TOM ciyyae Mbl YBHIHM, UYTO' TEHb

" HHS OT NOJIOXKEHHS] PaBHOBECHS, a CJIe/0-

' . ' ' .

'

Bonpocut

. 1. "B xakux Toukax TpaexkTopHd koneG- 3. Uemy paBHa ROJNHAAL SHEPTHA KO- -

y . . s o P L N . u’
Jioleecs Teno " 06JiafaeT TOJbLKO @ KHHE- Jgebyowierocss  TejJja B MPOH3BQJILHOM
THUECKO# aHeprue? . . TOUKE TPAGKTOPHA? . | -

2. B kakux Tourax TpaekTopuu konef- 4. Kakona CBS3b  MEXKIY aMIJIHTYHOH '

© mouleecs Teao o6iafaer TONbKO MOTEH- " KoneGauuii- rPysa, CKpenaeHHOro ¢ npy-.

UHATbHON SHEpPrHEH? “ KHHOM, H ero MaKCHMaJNbHOH CKOPOCTBIO?

3. T'eomerpuueckas MoJeJb . K0Je0aTeJbHOro JBMIKEHHS
- KoneGatespbHoe [BHMKEHHE — JBHKEHHE NEPHONHUECKOE, NO3TOMY
HYKHO TOJNyuuTh HOPMYdy JUIsi BBIYHC/IEHHS MNEpHoAa KOJICOAHUH.
Dty popMyiy MbI NONYdUM, ECIIH pacCMOTPHM COBMECTHO KojieGaHHe
Tesia, CKPEMJIEHHOTO C IPYXKHHOH, W' CXOHHOE C HHM JIBHXKECHHE TCHH -
1apuka, o6paialomerocst 1o OKpYyXKHOCTH. S
“Tlycrp MasieHpkn#l waphk M paBHOMEDHO IBHKETCS CO CKO-

~ poctbio V 10 OKPYXKHOCTH, pajuyc KOTGPOH paBeH aMIUIMTyAE KoJe-

Gauusi (R=A) TeJa, CKPEIJIeHHOT0' C npy>xuHoi. JIBHXKeHue l1apHKa
N0 OKPYYKHOCTH — 3TO TOXKe [BHKEHHE TIePHONHYECKOE. Benp mapux
yepes ONpPERENeHHbIH MPOMEXKYTOK Bpemenn | (HEpHOA 0OpaIlenysi)
oKasbiBaeTcss B TOM 2Ke camoM Mmecre. Ho 3To He Kojie6aTesbHO®
JIBMIKEHHE: TeJO, NPHKPENJIEHHOE K TPYKHHE, IBHKETCH «TyHa» W
«06paTHOY», & [WAapPHK JBHXKETCS BCE BPeMA TOJNBKO «TyAa»— IIO. qa-
COBOIL. CTPEJIKE WJIH TPOTHB YACOBOH CTPENKH. ) T
PaccMOTpHM, OIHAKO, He' JBHXKEHHE LIapHKa, a NBHKEHHE ero
TeHH, 06pa3OBaHHON Ha BEPTHKAJbHOM SKpaHE NPH OCBELUIEHHH LIa-
puka c6oky (puc. 2). dra TeHb NPEACTaBJfACT 060 IPOEKIHMIO
[apyKa Ha 3KpaH. Mbl YBHIHM, 4TO TeHb LIAPHKA COBEpIUAET KOJe-
GaTesbHOE [BHIXKEHHE BJOJb TOPU3OHTAJNBHOH JHHHH C IEPHOLOM,
paBHBIM TIepHOLY ofpalueHHsi mapuka. MmenHO 370 IBHXKEHHE NOJ-
HOCTBIO AHAJIOTHYHO KOJIEOAHHIO. IPy3a Ha npyxuue, Yro6ul ybeauThb-
csi B STOM, MOJYYHM Ha TOM XK€ IKpaHe TeHb OT COBEpLIAoLIEro
xosebaHUs Trpy3a, TPHKPENJEHHOro X \ —
npyxuee (puc. 3). o ~ ' L~
OTKJIOHHM Tpy8 OT [OJOXKEeHHA PaBHO- '
"BeCHsI \HA pAacCTOsIHHe, DaBHOE pajHycy
oKpY»HocTH A, 1o KoTopoH o6patiaercs
urapuk. Mensisi CKOpoCTh 06palleHus La-
pHKa, 106beMCsl TOr0, 4TOOb! ero MepHoz
_cTan paBeH IEpHOLY KoseGaHHs Trpysa.

[IapHKa: ¥.TeHb Ipysa COBEPLIAIOT B TOM-
HOCTH , OZWHAKOBBIE KoJe6aHus: y HHX
OIHHAKOBbI NEPHOIBI KOJeOanu#, cMelle-

BaTeJbHO, H CKOPOCTH B JIIOOOH MOMEHT
BpEMEHH. 3HAUMT, KO/IeGaHusi TeHH LIapH-
Ka,. JBMXKYIUerocss 1Mo OKPYXHOCTH, INOJ- .

\ v

’




. Pue.3 N
HOCTBIO CXOXKH C KOJIEG&HHHMH rpysa, anerrmeHHoro K TpyKute, -
B LUKOJH)H]DIX chTOBHHX, QTOT OHbIT .He[“-[e OCYUJ,ECTBHTB C Tpy30M,

noABemeHﬂmM 'K BEPTHKAJbHO DPAaClOJIOXKEHHON TIPYKHHE (pnc 4).
‘Meépuopn konebanusi. [Tepuon xonefanus TEHH WapHKa, a Cief0-

BaTeJIbHO ‘M rpysa Ha npyx(mre MOZKHO OHPG,U,CJIHTI: 3Has paBHbI}'I "

eMmy nepHoz o6pa1ue1m;1 LIapHKa. [0 OKPYKHOCTH. Kax u3BecTHO,

'TTepHOA 0OpaileHHs] WAapHKa 110 OKPYMKHOCTH MOXKHO O]’IpQ)IEJIHTb o

pasnenuB ITHHY oxpyxmocm (2-mA) - ua ero CKOpOCTb (V)
N T= QHA.. Lo

‘ ‘ Ho. kako#i ckopocTH B Koje-

GaTebHOM JIBHXKE@HHH COOTBET-

O6paTHMCH K CXEME: OIBITa .(CM

Co T cyHKe 5. Ha wem mokasaHo, 4TO
-, +TIpH PaBHOMEDHOM JBHIKEHHH IiIa-

'PHKa IO OKPYXKHOCTH OH',TOCIIe-
"IOBATEJIBHO "3aHMMAaeT NOJOXKe-
nus B, ¢, O,'B KOTOPBIX MOIYJIH
(V). ero cxopocT ONIMHAKOBbI. B
. 3TO XKe BpeMsi TeHp IiapHKa Ha 3K-
paHe TPOXOJUT uepe3 TOYKH B,

- C’, 0’,'B KOTODBIX CKOPOCTb 3TOH
* TE@HM PaCTeT 0T HyJd B TOuke B’
. 0 MaKCUManbHO# (v,,) B TOuke O.

200000000000002070020002000002000

Puc. 4 © « pasue:'V=uv,. Bens.Tesp ura-

AN "

¢ OT HETO He MOXET.

- UTO CKOPOCTH TEHH WAaPHKa ¥ TEHH. |
', "KOJIEBJTIOIEroCst Ppysa Ha 3KpaHe,.
"B M0G0 TOUKE pABHBL. , SHAUUT,
#Umg 3TO yaxme i MakcHMalpbw'

' Has CKOpPOCTb rpysa CKPGHJIEH—,Z

- 0lla KoJle6aHHs Ipysa Ha IpyXu-

= 0T & MHJIHTy,U,b[

Tl o CTBYeT CKOPOCTb' wapuxa . V?

pudc. 3), TpencTaBIeHHOH, Ha pu-

B toukax O-u O’, B KOTOpBIX |
CKOPOCTH - IIapHKa H' ero .TEHH.
N - ' COHAIpaBJIEHBl," .3TH CKOPOCTH.

o Lo . to ' Vo ‘
[ . L D T

pHKa' HH onepeﬂ;ﬂr , HH oTcTaTh -

o

v HanoMH#M, HTO ONBITHBIM, ITy-
TeM (cM. pHC. 3) yCT@HOBJCHO,

JHOTO C MPYXKHHOH: o
ITosTomy - cpopmyny 151 rgepu-‘ RERCR

"He MO}KHO sanﬂca'pb TaK: A

T

7——,0

m. . e

LR

'U

' K . m : X
A

HOﬂ\CTaBJIﬂH 3HaquHe —B ]’Ipeﬂ,blﬂ,ym,ee Bb!pa}KEHI/Ie HOJIquM:

-'q)opMyJIy nepHoza Kone6amm rpyaa anerrmeHHoro K’ npyxiue:.

fm “ . A . . '

S T= 2n T \;i/}‘; B¢

Hepuon Koneéauuu TaKUM. oépz\asom, paCTET npu:. yBequ "nu
MAaCChl 'KOJIeGMONIerocs Tesid: & yMeHbmaeTc;r TIPH yBeNHUEHHH KecT-
KOCTH\HPY)KHHI:I 3ameaneano uTo Hepnon Koneéa}mn He 3aBHCHT"

Kak -iW3ménsnercs- Koopnuuam Koneﬁmom,erocn Te.na €O Bpeme-
‘Hem? Jlnsi KOMeGaTesbHOro ABIKEHHS Tamx,e ‘LOJDKHA GbITH peliena
dcHoBHasi 3ajaua -MeXaHHKH: HYKHO: nonyqHTb (popmyny, MOKAa3Ll-.
BAIOILYIO, . KaK KOOpAHHATA Koneémoulerocsi Tena 'M3MeHseTCH CO
BpemeHeM R ' ‘ ‘

"O6patuMcs ONATh K [BHKEHHIO mapm(a no. Opr)KHOCTPI o LBH-
JKEHHIO ero TeHH (ero POEKLHH Ha BepTI/lKaJIbeIH 9KpaH).’ HYC’I‘b

ey )

" B KaKo#-TO. MOMeHT' BpeMEHH .LIaPHK; HaxopuTest B Touke O - (pHc. 6),

“a.ero Tetb — B Touke 0. [IpoBefieM B TOUKY: 0. pam{yc A LIepes
3 HG,KOTopbm npomemyrox Bpemenu { WwapuK, IBHrasich no OKPY>KHOCTH,
oKasblBdercsi ‘B ‘rouke B, a~.ero TeHb — B TOUKE, B’ Ha padcTosi-
HUM x OT Hayaja OcheTa ' KOOPIHMHATBI; 0. HpOBeILeM pazudyc H
B Toqu B: Hpn IBUXKEHUH MWapHKa K3 Te4kd O B TOUKY B pa;myc

..IPOBEEHHBIH ‘K HeMy, MOBEPHYJCH HA YLOJI @. .~ " i

. U3 pHcyHKa 6 'BUAHO, UTO CMEIUEHHE x=BD: Hoa’romy MBI MO-
KeM 3anucaTb (ns Tpeyronbﬂuxa BDC) ' 4TO i , :
-’ ——A smcp S

"
[ ‘ Ve . S o

. A - o i
SN ) . v Lty § . v '
1"DroT Marepnan u3ywaercsa B O3HAKOMHTEABHOM IJiaHe. ;- =
R T C b R (SR "
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li - . : . , 10 .
. ' ‘ ‘Hs anre6pet’ (VIJ KJIaC(:) B3 ! 2. Hemy ,paBna )KGCTK“OC'I!.'b NpYXUHB,  BepUIAET KONe6aHHsT C HEKOTOPHIM [|epHO-
BECTHO, UTO YTOJ ¢ B panHaHax pai L _eCqH -CKpEmJIeHHOe ¢ Heﬁ: teso maccoli, aom T. Ecnu ypenuunrh maccy Tesa Ha
BeH OTHOMIEHHIO IJIAHBI nyrn ([) R 30‘1* coBepuiaeT 3a 1 MK 300 koseGaunii? 60 r, TO NEpHOA KoJieGaHKHH yABAHBAETCA.
K pa,aHycy OKPYXHOCTH (A) . 37 Teno, NpHKpPENJEHHOE K MPYXHHE, CO- KaKoua nepBoHaualbHas Macca Te.na’
. } ' ‘ “ L S . ‘ N i : W ‘ ‘
L . (Pz—/-l_ ' . \ . / . ‘ ' S ’ o -
S 4. ‘MaTemaanecxuu MasTHHK ‘ S
IIpy paBHOMEDHOM [BMIKEHHH ' _ \ : '
10 OKPY>XHOCTH JUITHHA. KYTH CBSA3a- . Mbi HOSIIBKOMHJ’[HCb . I‘apMOHW-IeCKHMH KOJIe6aHHﬂMH KOTOpbIE '
 Ha co ckopacThio (V) obpamwenns . coBepliaeT Tejo moj AeficTBHeM CHJbL ynpyroctH. Jisi 3TOM - CIIbL
_Teaa @OPMYJIOH l—~W - © XapakTepHO TO, YTO B JI0OGOH TOUKe TPaeKTOpHH Tela cuna HanpaB-

!

[N Y
-

A

!

i _2nA QﬂA "JleHa K NOJIOXKEHHIO PaBHOBECHS; OHA KakK -
Bl Tak KaK V=—-—— l__ v
il T .. Obl CTpeMHTCS BEPHYTbH TEJO B 3TO MOJO-

: ' ‘ ~ xende. Ho MOXHO /1M yTBEPXKAATL, HTO

CaenoBaTenbHO, - )
' . rapmonnqecxne KoJie6aHHsl BO3MOXKHBI

“TOJIBKO MOJ. AeHCTBHEM' CHJIbl YIPYTOCTH?
~ OxkasbiBaercsi, Het. Besikasi cusra, Kotopast
B JI0B0# TOUKE TPaeKTOPHH HanpasieHa
K TIOJIOXKEHHIO PaBHOBECHS, a 10 MOZYMO

Lo oy, Lo Om
¢=-t. Torma x=A sin—t. .

i SRR dta ¢dopMyna,n IOKa3kLIBAeT,

Puc. 7 7y

Bonpocw

v ‘ - KaK H3MEHSIeTCSl C TeyeHHeM Bpe-
' MEHH KOOpIHHATa KO0JIe6/I0Ierocs.

teja.  I'paukoM  3aBHCHMOCTH
KOOpAHHATBL X OT BPEeMEHH [
BJSI 3TOTO  [ABHIKEHHS  SBJIACTCSH

_kpuBasi (puc: 7 ), HasbBaemas cu-
Rycoudod. .
. \

1. B uem COCTOHT CXOJCTBO LBHKEHHS
TeJja,, CKPerJIEeHHOrO ¢ NpPYMHHOH, U IBH-

i ; ‘
2. B yem CMbICH, BeJHUHH, BXOASUIUX B

IPOMOPIUHOHANbHA CMEUICHHIO, 3aCTaBHT.
TeNO COBEpPIIATh rapMOHuquKHe Koneéa-
HHSL.

HurepecHbM H BaXKHBIM NPHMEPOM
KoneéaTeanoro IBH)KEHHS, He CBs3aH-

“HOTO C ILeHCTBHeM TOJIbKO CHJIbL yHPYI‘OCTH

CJLYXKHT ' IBHXKeHWe  MasiTHUKa -— TeJa,
HPHKPEHJIEHHOFO K "HHTH, llpyI‘OH KOHeI|,

' KOTOPOI! 3aKPEMJIEH. Ecax y MasiTHHKA

Tenio (rpys) HMeeT pasmepbl MHOIO MEHb-
[ye, uem AJHHA HHTH, 8 Macca HUTH HHY-

_Gopmyay (1)?
JKEHHS TeHH- L1apHKa, o6pama10merocﬂ .

MO0 OKPYKHOCTH?

‘TOJKHO MaJa [0 CPaBHEHHIO C Maccoi
o : . rpysa, TO TaKoi MasiTHHK Ha3bBAIOT nare-'
: e . marugeckusm. TIpakTAYECKH TsKebIH 1a-
PHK Majioro pasmepa Ha JJIHHHOH HHTH
BelleT ce6s KaK MaTeMaTHUECKHH MaSITHHK.
Korza HATh 3aHHMAeT BEpTHKANbHOE
| rionoXeHue, MasTHHK HAXOXUTCS B MOKOE.
‘310 moJIOKeHHe paBHOBeCHA. Eciu mast- -

Mpumep penieHus 3apauu NS
Ha cnupanbsO# NpYXHHE, }KECTKOCTb KOTOpOH k=100 H/m,

. MOABEIIEHO TeJO MacCod m. Ecnu BHIBECTH 3Ty CHCTeMYy H3 COCTOS-
+HHSI DaBHOBECHS], TO TeJ0 Kosiebuercst, nenast 300 Kone6aHm1 B MHHY-

i

l Ty Yemy paBHa macca Tena? . —

: Pewenue. Maccy MOXKHO HaHTH H3 q)opmynm T= 2:n; L;:« B c' ;- HHK OTBECTH B CTOPOHY H OTIyCTHTD, TO OH
i _ o 2 C Co v : HauHeT COBepIIaTh KoJieGaHus.

it me===—x. Tak kak T==— T0 M= Ha nepsblil B3rjas[ KaXercs, YyTo ABH-
NS : 4 v 4n2v2 ‘ , JKEHHEe MasiTHHKA He COBCEM IOXO0XKe Ha
“' HOILCTaBJlHﬂ ,CIOfla [AHHBIE M3 YCJIOBHSA saﬂ;aqu HAXOHM: -y - ABHIKEHHE TeJa, CKPEMJIEHHOro C npyKH-
;51 oo , o 100 H/m HO#,— 5TO TeJo KoJieGJercs IO NpsimMOi,
A o m—mfvo 1 KI‘ E O * a MasTHHK — 10 nyre. Ho eca oTKIOHHTS
M‘; S ’ e 4 ‘| . masTHMK Ha MaJblE yros, TO Ayra,’Tmo
i1 YnpaxHenne 1 : ) KOTOPOH [BHXETCH IPy3 Ha HHUTH, OyZHer
i U R ; ] ' — - \ . MaJlo OTIHYATHCS OT XOpAbl. B aTOM MOX-
L . Uemy papsa yacrora KosieGammit Tpy- paBa 100 T, @ XKECTKOCTb - IPYXHHDI ‘ 'HO y6emuThCsl, PACCMOTpEB CTPOBOCKOIH- .
o 3a Ha mpyxune, ecid macca rpysa 40 H/m? R _ ; : YeCKHH CHHMOK KoJeOaHuil  MasiTHHKA,

:j i 10 . | . ooy

S




Puc. 9

o L ‘anc"‘_“(F‘r)J‘(ac._

' (B‘é’roﬁ 3amucH yllTéHO' YTO, TIPOEKLH S

R U "

et . '
o

OTK/IOHEHHOTO 'Ha . MAUBIA yroa (pHC:

8). TospKo B'9TOM Cilyuae ABHKEHHE
MasiTHHKA I0XOXKE Ha IABHXKEHUE Tella,

HALHIO «T€JIO — INIPYKHHAa» HA3hIBAIOT
4acTo . APYNCUHHOLM MaHTHHKOM)

‘ ,,,I'Ipaxmqecxn IJIs1 3TOro HY)KHO '—ITO-

bl yroJl OTK/IOHEHHA MAaATHHKA OT
BEPTHKAIM ‘He npeBbilIan 5— 8°. |
[IpuunHy CXONCTBA MaTeMaTHYec-
KOrO H MPYXKHHHOTO MAsTHHKOB Ml
BBIACHUM, €CJH . pACCMOTPHM, CPIJ,II:I

B?CTaBJIﬂIOIL[I/Ie MaTeMaTHT-IECKI/IH Ma—.
) SITHHK "COBEPIIATD ‘KOJIEﬁaHI/IH Lo

. Cuaa, BbisbiBalomas Koneﬁanue
Mamﬂuxa B nonome}mn paBHOBeCHH

"Ha rpys JAeHCTBYeT cym_g TSKECTH F '

W cuna ympyroctu Fy, (puc. 9).

paBHOBeCI/Ie MasiTHHKa )YKaBbIBaeT Ha

TO, qT0 STH CHJIBI paBHbI o MO,ILYJIIO

H HpOTHBOHOJ]O}KHbI o HaHpaBJleHHIO .

Ho Bor MasiTHHK OTBEJEH B. CTOPOHY
Ha yron ¢ (pnc 10): Ha rpys mo-

‘TIpeKHEMY JeHeTBYIOT, Te IKe CHJIbI,
“HO Tenepb HX PaBHOILeHCTByIOULaH

F He paBHa - HYJIO." HpH MaJIBix

- yraax OTk/OHeHHs MasThHKa MOKHO
| CYHTATh, YTO OHA HANpABMAEHA IO Ka-

carebHOH K nyre, Gauskodl K xopge,
‘CTSITHBAIOIIEH 9Ty ,uy_x Hmenno 3ta

paBHOzeHcTBYIOWAn F U 3acTaBjiser
rpy3 IBHTATHCA C YCKOPEHHEM K [0J10-
JKEHHIO ‘paBHOBeCHH Ona paBHa

“‘

F=F+4F,

. HITH B HpOGKU,HHX Ha KacaTeanylo

KILYFe ‘),“ o '
(1)

CHJIbI YprI‘OCTI/I Ha KaCaTeJIbHYIO K

. KOTOPOH OHa HepHeH,D.HKYJ'IHpHa paB-‘

Ha Hymo: (Fy)g.=

Us TpeyroanHKa BDC, B xoto-
pom yron BDC Toxe paBeH @ (cM.
puc. 10), MOXHO ONpeiesHTh IpOeK-

LIHIO CHJIBL TSDKECTH Ha KacaTeJbHYIO
- K" Jyre.

Ona paBHa F,Sing, uiu

' IPHKPEIVIEHHOr0 K npyXuie (\KOM6H~ .

Wt

A

‘

V'I_

g .
i HUST npyxmﬁﬂoré Mammma BMECTO k rIOJI,CTaBHM T Tomla TIeEPHOLL -
- K0J1e6aﬂm MaTeMamqecxoro MaHTHI/IKa 6}7}16’1‘ paBeH '

I/Is (popMyan (2) BUJIHO, 4TO nepﬂou KoneGaHusi MaﬂTHHKa 3axm- A,
'CHT OT JUIMHB TIOABECA W HE 3ABHCHT OT Macchl Tena; OH He; 3aBHCHT, " \
- TaKXKe OT aMMJIHTYAbl KOJEGAHHH. Vmenno no:e"romy MaHTHYIK He-

mg sm(p A Hs Tpeyronbnnxa OAB BHJJ,HO qTo smq)———[—, r,rle X

cmeme}me MBHTHHK& o
nOSTOMy npoexunﬂ paBHOJLeHCTBYIOU.LeH na KacaTeanyfo

[

b by

K

/
[

anc

—me.
,t_)c

[T

v

SHaK <<MHHYC>>! HOCTaBJIeH HOTOMy, 4yTO CcHIa F HanpaBJIeHa B CTO—

pOHy, HpOTHBOHOJIO)KHyIO CMCLU,EHHIO

Lo

ERTE

n

, W3 stoii dopMyisl BHAHO, 4TO CHJia, TOL JeficTBHEM KOI‘OpOH
kénebrercs MasiTHHK, OdeHb HOXOXd ‘Ha' CHJY YIPYFOCTH,  BBI3bL:
Balomylo KOJle6aHHH pr)KHHHOI‘O MasTHHKA (F ~f~kx) Ho poJib

mg
mecmocm k 3/1eCh 'HrPAET Bemmmra ’T
TH, CHJIIA_ F HpO‘HOpHHOHaJIbHa CMEILEHHIO X' H' HanpaBJIeHa npomso- -

HOJIO}KHO emy. B '3TOM M COCTOHT TNpPHUMHA CXOACTBA JBHXKEHMH
'MaTeMAaTHUYECKOIO H npymmmoro MasTHUKOB: OLHHAKOBBIE MPUUHHBI -
HPHBOAAT K OJMHAKOBRIM CIIEACTBHSM. ‘B Takom -ciy4yae matemaTH-
qecmm MasTHHK lIOJI}KeH COBepLUaTI: Koneéaune nepHoz, KOTOpOro

MBI onpenennM eCJiH B qaopmyny T 2% 7

t

'
B

'

<

' m

nonwyema ISt PETYNHPOBKH XONA 4aCoB. ,
MAasTHHK HAaXOMHT TaKXe BaXXHOE NMpHMEHeHge B reonomqecxon
pagsenke. K8 dopmyJbl (2) BHIHO,.dTO" MEPHOL’ Koneéa}mﬂ MasAT-

‘HHKa 3aBHCHT OT YCKOpeHHs cBOGomnoro najenns. g. A.s § 3k yt{e6—,"'

[N
Yo

m

‘

BT

e

}JJ]H HQ]JHOIL(:I Kone6a~

. A
5 '

HHKa <<CI)H3PIK3 8» ‘MBI BPIILQJ'IH 4yToO B Tex MecTax Ha SEMJIE THE

3aJIeraior IOpOAbI, IIJIOTHOCTb KOTOprX OTJIH‘IaeTC‘H oT ‘cpemlen IIJIO'I‘—' e

HOCTH '3eMJIH, 3HAUEHHE, g MOXET' OTJIHYATBCS OT erg 3HAYEHHst HA'
ILaHHOH UlPlpOTe I/Ismep;{ﬂ C TIOMOILIbIO. Mam}mxa 3uaqenne g MO)KHO

 TAaKHe 3a/eXKH OOHaPYKHTb.
o O‘T‘MeTHM Baxmoe ommme npymm{uoro MaHTHHKa or MaTema-

aneCKoro 1/13 cpopMy.n T= 2n

owmque oT MaTemawqecxoro Maﬁ'mm(a nepuoa KOAeéaHuﬂ npyo;cun-‘

m
7€—HT 251:

1/_ BH}J,HO 4TO B -

HO20 MAATRUKA BGBLLC&T oT MaCCb/ apy3a 'Dra 0C06€HHOCTI> TIPYKHHHO-
ro MasITHHKA 11Q3BOJISIeT HC]’IOJ’IBSOBaTb ero IS HBMEDEHHH Macchl TeJqa -

* (uro,H 6bLTO lOKa3aHo fpH pelleHHH 3ajatH,B § 3). Camoe wuuTe-."

pECIlOE 4yTO' TaKOH crnocob H3M6peH}lfIH MaCCbI MO}KCT GBITb PICHOJII:-
30}331{ H B IIGB(‘)COMOCTH — Be,[lb nepnou KOJIG@&HI/I

g

Y

wop

i

" Kak cpma ynpyroc- .

a7 aKOI‘O MaﬂTHHKﬂ’

13
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. 38BHCHT TOJIbKO OT Macchbl pr38

AJ151 H3MEPEHHS ‘MACChI C:[IOMOLLBIO
NPYKUHHOTO MasTHHKA HasblBaeT-
cs1 macc-merpom: Takum npubopom

v

Maccy - KOCMOHEBTOB. . ! O6bIyHbIe
_BECH, ' KaK H3BECTHO, };[JIH 3TOrO
HENpPUTOLHEL.

I'padmueckoe .npegmannenne
rapmMoHHuecKoro KoneGanus. I'ap-

}KeHI'Ie CTaHOBHTCH OCO6€HHO Ha-

rpauyeckH, T. e. B BHIE rpaduka
8aBHCHMOCTH ‘KOOPIHHATBI KOJIeO-
= T JIOLIEroCs Teaa oT BPEMEHH. Hso-
A ~ Puc. 11 ... ' 0pasuTb’ TaAKOH TpaduK ' MOKHO
o . «IOPYYHTb» CaMOMy KoJeGiotie-

YCTpOHCTBO (KapaHpjaw, mepo), a
Nepe] HUM NMoMelarT GyMaXKHYIo

“. Je6JieTcsl, OHO TPOBOJHT Ha Gymare
NPAMYIO JIHHHIO! Kamnyxo TOYKY
S5TOH MPAMOH TeNO MPOXOOHT 34
mepHol KoJeGaHHs ABaXK[bl — Ha

© IyTH BBepX M BHH3. Ho eciH Mbl

XOTHM sa(pHKCHpOBaTb NOJIOXEHHEe KOoJeGIoLerocss Tesia: B pasiny-

HbI€ MOMEHTbl BPEMEHH, HYXHO, YTOGbI'Iepo He Kacasoch ORHOH H

TOH . 2K€ ,TOUKH 6oJee OIHOrO .pasa. Ilist aroro HYKHO -6y MaxHY10

JIGHTY HBUraTh C HEKOTOPOH IOCTOSTHHON CKOPOCTBIO B HAIPaBJIEHHH,

nepreHIHKYJISIPHOM - HanpaBneHmo koneGanuit. Ha Gymare mosiBuTcst

KPHBAasi, KaX[1asi TOUKA KOTOPOH COOTBETCTBYET IIOJIOXKEHHIO Iepa,

'@ BHAUHT; H KOJIEOMOLErocs TeJa B Pas/HUHbie MOMEHTbHI BPEMEHH.

Pnc 12

.+ Ha pucynxe 12 srta xpiBas moxasaHa oraesbHo. Takyio KPHBYIO MBI

HOJIYYHM, eC/ld’ HaYHeM JBUraTh '6ymary B TOT, MOMEHT, KOTJa TeJo
IPOXOUT MONOXeHHe paBHOBecHs. HarmomuwmM, ur0 Takasi Kpusas
HasplBaeTcs CHHYCOHAOH. Termepb Mbl ee MOJYYHJA ONBITHBIM IyTEM.

Bbtue Mbl FOBOPHIH (cM..§ 1), 4TO NPYXKHHHBIE MasTHHK COBep-

- mIaeT .FapMOHH‘{eCKﬂe KOJIG68HHH Mb MoxeM YTBBP}KlLaTb ‘TeNepsb,

uTO rPaUKOM 3aBHCHMOCTH KOOPAHHATSHI - OT BpemeHH B rapMOHH—
UECKHX KOJIeGaHHAX SIBJSIETCS CHHYCOHAA.

Briyepuupas takne rpaduke KoJeGaHUH, Mbl, KaK FOBopm «pas-
"BEPTHIBAEM» HX BO BpeMeHH PaBnomeproe aBuxenue Gymaru Kax Gpl

‘ CHMBOJIHSpreT TeyeHHe BI)EMEHH TaKI/Ie pa3BEPTKH QUEHb HaI‘JIHlI.HO

NOKA3bIBAIOT OCHOBHBIE XapaKTePHCTHKH K0J1e6aTeJbHOro [(BHIXKeE-
HHﬂfaMHnHTYILy, nNepuol, a  3HaudT, M, yactoTy (cm. pHc. 12).

K v
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u ,}KECTKOC’I‘H npy>xuusl. - [Ipu6op
B KOCMHYECKHX [0JIETaX H3MePSIOT

MOHHYECKOE KosebaTenbHOe ,U,BI/I~

I‘JIF{LLHI)IM ecmi ]'IPElICTaBPITb ero .

P T - mycareny. [lst sToro K Hemy npu-,
At » , . /\ ernJIﬂIOT Kakoe-HHOYIb OHIIyILEe
t

nentyt (puc. 11). Korma tesotxo- -

b ' :
Bonpocu i B o

C'-IHTaTb MaTEeMaTHUECKHM?
2. Hpn KakHX yCIOBHSIX KojieGamsi ma- 5. Kak H3MeHHTCA neproOA Kbneéa}mﬁ

,ﬂTHHKa GyRyT rapmMOHHUECKHMH?,
3..0r KaKuX BeJHUUH 3aBMch. nepMoA p,pyrum no' macce BABOE MtﬂlbuIPIMp

Kone6almu MasiTHHKA?

- b. CBoﬁop,Hue KoJeOaHHus. SaTyxaHue KoaeGauni

. 1 I’Ipu KaKHX YCJIOBHSX MAfTHUK B BHAC 4. VlamenuTCs - JIH  MEPHON KoneGanii
g rpysa NOBELIEHHONO . Ha "HHTH,. MOXKHO  MASITHHKA, €C/IH NePeHECTH  MasTHHK K3’

‘

OZHOrO Mecra Ha 3emie B, Apyroe?
MAATHHKE, ‘€C/H 3AMEHHTD TPY3. Ha HEM

paBoe OonbluumM?

ﬂpumep peleHHs! 3aaum ‘ -

Yuefiik H3MepST yCKOpeHHe CBo6onH0ro rfajeHuss C: HOMombxo
MaTeMaTHUecKoro, MaaTHuKa. [ljHHa HATH MasfTHHKA, ' KOTOphIM OH
nosb3oBadncs, Guia 100 cM. DTOT MaATHHK COBEpUIHA 30 koseGaHwmIii
3a 60 c. Kakoe snauenue yCKopeHm{ nonyqn.n yquHK Mo JaHHBIM
CBOHX HSMepelmﬂ? , ‘ A

N - Ly
{ 3t L
Peuen ne. Us q)opmynbl T——g — HAaxoLHuM, qro g~4—;r.‘
o
: ' F 60 c . ‘
Vs ycnomm 3a1LaLm cnenyeT yro T= 30 =2 c. 3HAUHT,"
i ) . . N
. ig= 45—(3—}——2———%9,86 m/ck ’
o . - 4c L, ‘

7

YnpaxHenue 2 . t o
' N ]

i. Masmmx cosepiuaer 24 Koaeﬁalmﬂ LIemy paana aMIJIHTYAA €ro. KoseGauHs,
3a 30 c. Yemy pasubl nepuou ¥ 4acToTa ecJH OH OTKJOHEH OT BCpTHKaJIH Ha 5°
ero KoseGannit? (0,087 pam)? ‘\ S

2. Uemy  posxua ObiTb paBHa IJIHHE 4, MaqaTHHK Ha MOBEPXHOCTH 3emJd Ko-
nozseca MasTHHKA, YToGbl MEPHOA €rO . neGsercsi ¢ MepHOmOM 2 C. Kaxos"éyﬂ‘e.r
KoneGanuii Gulr pasen -1 ¢ 2 ¢? NEpPHOA KOEGAHHS 3TOTO MasTHHKA Ha
3. B Hcaaxuesckom coSopé B Jlenuyrpa- nosepxHOcTH JIynsl? YcKopenne CBOGOA-
(e BHCHT MasTHHK C JJMHOH MOABECA  HOTO MAajeHHs Y MOBEPXHOCTH Jlynst B' 6
98 M. Kaxkos nepuoj ero xoneGaHm{? pas MeHbLIe, YeM Y. nosepxnocm Semimy.

\

Ko.neﬁamm, KOTOpbiE TIPOMCXOAAT caMHM 1O cebe. Koneﬁam{ﬂ
rpysa, NPHKPENJEHHOro K NpyXKHHE, HJH Tpy3a Ha HHTH IPOHUCXOAAT
Kak 66l camy no cebe. JloCTaTOYHO AJisi 3TOTO TOJBKO BBIBECTH IPY3bl
U3 TIOJIOKEHHS DPaBHOBECHS — CJIerKa OTTSHYTb IPYs IIPYKHEHOTO
MASITHHKA HJIM HEMHOTO 'OTKJOHHUTH OT  BEPTHKAJbHOrO IMOJOKEHHUS
MaTeMaTHUeCKUH MasTHHK. Cawmu 110 cebe — 9TO 3HAUHMT, YTO Koseba-
HHS MAATHUKOB He TIPUHYXKAAJIHCh K sTomy ILeHC’I‘BHeM BHELIHAX' CHJT;
OHH TIPOHCXOAAT TONBKO Gaaronapst CHIaM, IefICTBYIOLIAM' BUYTpH
caMo# CHCTEMBI TeJI: CHJIe YIPYFrOCTH B IPYHHHOM MasTHHKE HJIH cpme’,
TSIKECTH W CHJIE ynpyrocT# HMTH B MaTemamqecxom Mamuuxe

'B CP[CTCMY TGJI HHTHHOrO MaﬂTHHKa BXO,ILHT o 3€MJIH I‘aK Kal( oua ABJISICTCS
«HCTO‘UIHKOM» CHJILI TH)KECTPI ,ILGHCTByIOUleYl Ha rpys.
' : 15-
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J A 3\ Koneﬁamm KoTtopble. nponcxolxm‘ 6e3 BHemHHx BosneHCTBHu,,
pociie TOro Kak TeJo Bbmeneuo H3 COCTOSTHHSA . paBHOgBeCHH Hasbmaw

by

kS

10TCsL CB0600HbIMU. i - : "
. CucreMmsl TeJ, KOTODBIE, cnoco6m>1 COBeplllaTb CBO6011;HbIe Koneéa-
HHSs, HA3BIBAIOTCS KOAEOATEAbHOLMIL CUCTEMAMU. SRR 3
' LIac"rOTy cBOGONHBIX KoJeGaHuit HA3BIBAIOT Tamg{e 4acTOTOl | co6—
CTBeHHbLX KOAeOAHUL cucTemot.

N (I)OpMyJ'IbI LJIs TIepHOJI0B Ko.neGaHHH KOTOpre 61>um nonyqeﬂbl
B § 3'M 4, OTHOCATCS MMEHHO K CBoéom&bIM Kb1e6aHHAM.

HMrak, 0pyXUHEBIH M MaTeMaTHUeCKHH. MasTHHKH coaepmaloT
‘CBOGOH,Hble Kone6anus. Y ne TOIBKO OHH, Taxkue KoneéaHHﬁ U.IHpOKO
pacnpoc;'rpaHeHbr B OpHpPOJE. : ’

[103HAKOMHMBIIHCE - C KOJIe6aHH$IMH MaHTHHKOB HAM Hepr)IHO
cooﬁpasmb IpH KAKHX JKe YCIOBHSIX 'BOSMOKHBI CBOGOAHBIE KOJIe!
- Gauusi Tesn. Bo-mepBbiX, B ﬁ{oneéaTem)Hon CHCTEME [IOJIXKHbI ,ILeHCT-
“BOBATH «IIOXOXKHE» APYr HA Jpyra CHJbL. B npyxmuuom MasITHHKE —
3TO CHJIa YIPYTOCTH, POEKIHsl KOTOPOH Ha KOOpJ.LPIHaTHy}O OCB Hpo-
. opuHOHa bHA Je(hopMaluu’ TIPYKHAHb, T. €. CMEIIEHHIO , TeJa
* (Fy=—kx). Ora cuna HANpaBJIEHa K MIOJI0KEHHIO pasHoBecHs. B HuTS-

, HOM MasiTHHKE -— 3TO DaBHOJEHCTBYIOIAst CHJl TAXKECTH H, YUPYTOCTH, .
npoexuuﬂ KOTOpOH _TOXKE ] nponopuuoaanbna cmemeﬂmo

' "

(F ———-—X) H 3Ta. cma TO)KG\H&HP&BJIQH& K IIOJIO}KEHHIO paB- S

)

_HoBecust. Bo- BTOprX Tpenne B cnc"reMe JOVIAKHO GBIt JOETATOUHO
Maio, HHaye Kone6annﬁ 6I>ICTpO npexpa'rmc;{ I JlaXe He BO3-
HHKHyT o

. CKOJIbKO, BpeMeHH ;wmcn caoﬁo;mue Kone6amm? TOJ‘IKHYB IO~
KOﬁumHCH MaSITHHK - HJTH no,u,HHB ero Ha. HeKOTOpYIO . BBICOTY,
_coobinaem, €My 3HEeprHio: B IEePBOM cnyﬁlaeﬂxnﬂemqecxyxo,,a BO
BTOPOM —— NIOTEHIMANbHYIO. A Jajiee, IpH KOJeGATENLHOM IBHKEHHH
! 5Heprusi reja OyHET MOIepeMEHHO MepeXOJHTb H3 KHHeTHl{eCKOPI B
NOTEHIUANbHYIO H 06paTHO. [1pH OTCYTCTBHH TPEHHUS [OJIHASL MeXa-

. HHUECKasi SHEpPTHsl MasiTHHKAa JHOJI2)KHa OCTaBaTbCsl BCe BpeMsi paBHOH )

‘Toll sHeprum, KoTopasi OblIa emy COOOIIEHa BHAYAJE.

B § 1 MBI BHEEJHM, 4TO NOJHAs 3SHEPTHS KoseGmomerocst Tesa
OHpelIEJIHETCfI KBAJPATOM  AMILIHTY (bl KoNeGaHUs. 3HAYMT, TPH OT-"
CYTCTBHH TPEHHS, KOTJa'MOJIHAs MeXaHHYeCKas SHEePrHsi MasTHHKA
 COXDAHAETCs, OCTAETCS TOCTOSHHON U AMILIATYNA KOJIeGaHHUIL. Cue--

HOBaTeNbHO, CBOGOAHbIE KOJleGaH s JOJXKHBl JUIHThCS Beuno. M neit-

CTBHTEJBHO, HHOTJA MOXHO HabJoxaTh Kosie6auus, mmumecn 1o-
PasHTEbHO JOJIFO. ‘Hanpumep, IJIHHABIH MasTHHK, OTK/JIOHEHHBIH Ha
MaJibll yroJji, MOXEeT: B TequHe MHOTHX 4YaCoB’ coaepma'rb _CBOH
KojeGaHus. - vl

Bce ke cnoﬁonﬂue .KoneGaHHs Heneqnu Ho Kak Obl. JOJLO .

HH POIOJIKAIHCE caoéolmble KOJIe6aHHH HX aMIIMTyZa, KaK [oKa- .

Tena u'

MBbl

' , )
. L. . . f
i . v

\ KoheGarenbHoM mBHKeHAM, Kak B X[ .. v
' 'BO BCEX APYTHX BUAAX HBHKEHHS, - oL
HEJb3S] MCK/IIOYHTH AelCcTBHE CH-
ol /\ Aa

| abl Tpenms. A TpenHe Bce copep-. R |
ieHHO MensieT. Cuna TpeHus Ha- | - NF— .
‘tipaBJieHa B CTopOHy, TIPOTHBONO- \/ \/ R
/JIOKHYIO.JBHXEHHIO, IOITOMY OHA - ~- L
- COBEPLUAET 'OTPHUATENbHYI0 pa- '
“6oty. A pa3.paboTa oTpHuLaTeNh- Prc. 13
HAasl, TO MOJNHAS MEeXaHWYeCKasi SHEpTHUsi ymenbmaeTcm VMeHbIeHHE o
© 9HEPTHH 03HAUAET yMeHblueHHe aMIHTYAL. KoneGakus, ammauryna. =
 KOTOPbIX- C TeueHHeM BPEMEHH YMeHbLIAeTcsl, HasblBAITCA 8aTYXa/O-
' ufump/C KAKIBIM HOBBIM TIEDHOZIOM AMILIMTY A CTAHOBHTCS BEE MeHb- ' & ¢
| e, ¥, 'ueM GouibINe CUJIA TPEHHUS, T€M GHICTPee YMEHbIIAETCS aMIJIH- 27
ryna.-Ha pucynke 13 riokasan rpaduk TAKOro 3aTyXaloilero Kosaebac-.
. HHf. 3aTyXaloIlHe KoJeGaHHs rapMOHHUECKHMH CUHTATh HeJb3si, TAK
' Kak Ajs rapmonmecxxx KoJsieGakuil XapakTepHo HOCTOF{H‘CTBO AMIUIHA-.
, TYRBL : 3

’
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: Bonpocu
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1. KaKﬂe Koneda}mﬂ HaBblBaK)’l‘Cﬂ cBo- 3. I'quel}iy CHJIa TPEHHS MPHBOAHT X '

Kose6a Huil? -

6om{buwn? ! ymeﬂbmeﬂmo AMIJHTYIAB |
2 B yeMm COCTOHT ﬂBJ[e}{y[e iaa'ryxa}mﬁ“ 4, MO)KHO JH cuHTaTh 3aTyxaxow.He Ko- /
: Kone6a}m1 v : eGanusl rapMOHHYECKHMU?P

» : ‘ ‘ B v
X , :
6 Btu)Kn,eHHue Ko.ne6auuﬂ R

' ,[[Jm TOr0 4TOGB! KOJIeGaHus 6bwm HEBaTyxa}OLlII/IMH,,HEOGXOILHMO
+ BOCIIOJIHSITD n0TepH 3Heprpm Ha TpeHHe 32 Ka}KllbIH nepnop; K0J1e6a-‘
| HHSA. ' S

BOCI‘IOJIHHTB aneprmo KOJIeGATENbHON CHCTEMBI MOXKHO) ﬂeHCTByH AR
 Ha Hee BHEIIHEHA NEPHONHYECKH H3MEHAIOLEHCs . CHION. SHEPI‘HH‘
| cHeTeMBI TIOTIONHAGTCS 33 CueT paGOTHl 3TOH BHemHe# CHJBL'-Koie-

[ GaHHsi TeJq B STOM Ciyyae yxe He OyAyT CBOGOAHBIMH, OHH OYHyT

i '+ BBIHYXKAEHHBIMH; NEPHOLHUYECKH HS3MEHSIOWIAsICA CHia, BbISbIBaIOUJ,aH‘

Ay 3TH _KoJIeGaHusi, HasblBaeTCs Bolnyscdaroueil cuoil. ‘ ‘

' . -"Bow chaeﬁLH.bLMll KOae6aHuAMU HA3BIBAIOTCS KOJMEGaHHUS, COBep- 14

‘1iaeMble TEJIOM moj ' flefiCTBHEM BHeIHeH nepnomlqecxpr H3MEHST0-
WEeHCsT CHIBL)

‘ BbIHy}K}leHHbIe Koneéamm. coBepiIaeT, HanpEMep, rpys, cxpen-
_JIEHHBIH C TIpYXKHHAMH, €C/IH Ha CBOGOIHBI KOHEN OJHOH M3 NMPYXHH
IEeHCTBYeT NepHONMYECKH H3MeHsowascs cuna (puc. 14). Ias rtoro -

" 1 4TOGBL Ipys HE IPOBHCAJ, €ro NMPHKPENHIH K (6JIOKY, CKOJIB3SIEMY
. "BIOJIB, pemm ITepHonuueckoe neHCTBHE CHJIBI OOCTHTAETCS TEM, YTO

.y KOHeI NpYXHHBI NPUBA3aH K CTEPXKHIO, YKPENJIEHHOMY Ha JHCKe

[N

dij ' '8bIB@eT OMBIT, NOCTENEHHO ymeHbmaeTc;I KoJieBanusi, 'Kak rOBOPAT,

; - 3aTyXaloT U B KOHIIe KOHIOB nperamaIOTCH B uem npmea 3aTy-

A XaHHﬂ Koneéam{u? S i .
oo HpH‘IHHa COCTOHT B TOM, LITo B PeaJIbHbIX 3eMHBIX ycnoauﬂx npu

f : : LN

i ’ _'"‘16‘. o e o o T

\ . .., Lo

neHTpobexHol MamHHbL. [lpH BpaﬂleHHPl JHCKa HHTH ,ELeHCTByeT
Ha 'KOHE| ‘TIPYKHHbl C HEKOTOPOH CHJIOH, H3MEHSOIeHCs ¢ 4acTOTOMH
BpaHJ,eHHﬂ AHCKa V. I'IoaTomy H TEeJIO TIPUXOIHT B KOJIeGAHHS: MM EHHO
Cc 3TOH yacToToH, a He C '-IaC'I‘OTOH :COOCTBEHHDIX Koneéaﬂnn vo BhI- -
~HBMMOTEEA(' _ , RS
mp,mdm 2 u M1 -’)i ‘ \ R v ‘

“h‘ PR . ' o K . . .y o

R A-}_&"
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\ Puc: 14
‘ HYXZAAI0last CHJla <«HaBsI3bIBaeT» CBOI UacTOTY Kone6momeMyc;1
o TeJy. {Bownyoicoennote rcone6auuﬂ npoucxoaﬂr ¢ wacrorot ‘sbmyo:caaro-
v el cuawls
Pe3sonanc. Ocobrifl HHTEpPEC npeACTaBJI;{eT cayyai, Koraa qaCTOTa
BHIHYKAAIOWIeH CHJIbl COBNAZAaeT MM GJH3KAa K 4acToTe CcOGCTBEH-
HBIX KoseGaHH# Tesa. PacCMOTPHM OIBIT, B KOTOPOM. JIEPKO MOXHO

 H3MEHSITH' 4acTOTy BHIHYXKJAIOIEH CHJbl, JedcTBylowel Ha KoneGa-

TespHylo cucremy. Ha pucynke 15 Hsoépame}{a YCTaHOBKA, COCTOSI--.

was U3 MasTHHKa A C MOCTOSIHHOH JAJIMHOH HHTH W MasiTHHKa B,
AJIHHY - KOTOPOTO- MOXKHO- H3MEHSITh; nom";rmaaﬂ pyxoi CBOGOMHBI
xoner, uutH. O6a MasTHHKA NPHKPENJEeHbl 'K ONHOH H TOH XKe Bepe-
BOYHOH pacTsiKKe. HoaTomy ecili IPHBECTH B KOJeGaHHS MasTHHK
B, 10 oH uepes pacTSKKY Oyner AEHCTBOBATh C HEKOTOPOH IEPHOH-
YeCKOH CHJIOH Ha MasiTHHK A, KOTODBIH BCJIEACTBHE 3TOro HauHer
COBepLIATH BBIHYXK/EHHbIE KoneGanus.

YMeHblIas ANKHHY MasTHHKA B, Mbl-TeM CamblM H3MEHSeM YacTo-

TY e€ro KOJIE68HHH a CcJeoBaTeNbHO, H qaC’I‘O’I‘y BbIHy}KLLa}OI.U,EH,

CHJIDBI, II,GHCTB}/IOH_IGH Ha MaHTHHK A. led 3TOM MBI ,3aMETHM, 4TO,

KOrja yacToTa BbIHy}K,H\aIOLU;eH CHJIBI npn6nmxae"rc;1 ‘K COéC’I‘BeHHOH;

yacrore koseGaHui masTHMKa ‘A (MHHBL MasITHHKOB CTaHOBSITCS
iog paBHBIMH) , AMIIHTYAd KoJIeGaHHii
e MafaTHHKA A pesko BO3pacTaer.
MaxcuMasbHOTO 3HAYEHHS! aMIIU-
TYAa BBIHYXJEHHBIX: KoJebGaHui

A TBl v KOJIe6aHHH Bbmyxmaxomeu

, g . CcHJBl U COBCTBEHHOH WACTOTHI ¥
‘  KouebaTesbHON cHCTeMBI (v=="j).
‘ - Cuja TpeHHsI, OHAKO, 31eCh HTpa-
eT 6O0JIbILYIO .pOJb, ¥ HMEHHO OHa

MeUlaeT  .aMMJIHTYlNe JOCTHraTh

18 . ‘ ¢

HOCTHTaeT IIpH COBH&}IEHHH “4acTo- -

* COBCTBEHHOH UacTOTe Kosne6GaHuH

 «B TaKT» ¢ COOCTBEHHBIMH KOJeGaHHSIMH KayeJsel.

CIHLIKOM GoJbluuxX 3gavennii. Ho A
BCE XK€ MPH PaBEHCTBE YaCTOTHI
KONeGAHHi BHIHYKJAIOILEH CHIIbI

CHCTEMBI AMIIHTY/IA MOXKET OKa-
3aTbCsl BECbMA 3HAYHMTEJbHOM!.

[BIeHHE pesxoro BO3pacTaHus
aAMITATY 1Bt BbIHY)KlLeHHbIX KOJIe-
6aHuii npH paBeHCTBE 4YaCTOTHI
Kone6amm BBIHY K110 TIE R CHITBI
M ' COGCTBEHHOH YaLTOTBI KOJe-
‘GaTenbHON CHCTEMB! HA3HBAETCH
PE30HAHCOM.

Ha pucynke 16 noxasama sa-
BHCUMOCTb: AMIUIHTY[bl BHIHYX- 0
JEHHOTO KOJNe6aHHst OT 4acTOThl v
KOJIeOaHHH BBIHYKaI01IeH CHJIBL. : ~ Puc. 16
Buuo, ,4T0 3Ta aMIVIATYHA MOCTHIaer MaKCHMyMa TIpH ONpPEJesIEH-
HOM SHAYEHHW YaCTOTHl v==vy, FAE€ Vo H €CTh COGCTBEHHAs YacToTa
KOJxeéaTeanon cucremsl. Ha prcynke y KpUBOH [ MAKCHMYM: OUYEHb
pesKHH OTO COOTBETCTBYET MalOH CHJe TPEHHS. [pu 6om;men cHie
TPEHHs Ta1‘<oro pe3Koro MakcuMyma HeT (KpuBas 2). SN

Kak moxuo OGBACHHTb SIBJEHHE pesouauca’ Xopowo H3BeCTHO,
| 4TO, Hanpumep, IPH pAacKauMBaHHM Kauejed HeoOXOMMMO MOATAaJ-
KHBaTh WX, JeHcTBYS XOTH H HeGOJBIOH BHEIIHeH CHJOH, HO
'«B TakTy— 370
| 3HAYAT, 4TO HalpaB/eHHe AeHCTBYIOLIEH ChJbl (TOJYKA) COBNAjaer

c HanpasJICHUEM [OBHXKEHHA " KayeseH. HOBTOMY BHEUIHASA CHJa CO-

BEpLIAET MOJOXKHTEbHYIO PaGoTy, YBENHYHBAA G KAX/biM HOBBIM
TOJUKOM SHEPTHIO KaueleH, H aMINMTyld X' Kone6aqHH BO3pacTaer.
To e camoe MPOHCXOAMJIO B ONbITe C MasiTHHKOM (CM. puc. 15),

KOTAa - MafTHHK B yepes  PacTKKY [edcTBOBa] Ha MasTHHK " A-

«B TaKT» C'u4acroroil coGcTBeHHBIX Koaebamuit masthuka A. Ilpn
COBIAICHHH YaCTOT KOoJMeGaHHH BbIHYXAAOWEH CHJIbl H coGCTBeHHOH

4acCcTOTbl CHCTEMDbI' I\IPOHCXOB,I/XT nepegava MaKCI/IMaJIbHOPI SI-IepI'PIPI :

Kose6aTeJbHOH. CHCTEME. HOSTOMY aMIVIHTy[a - pesxo BO3pacraer. -

Pe3onaHc MOXKeT GBITb MOJIE3HBIM, MOCKOJbKY OH: [I03BOJISET yBe-
JMYABATE, €CJIH 3TO HYXHO, aMILIUTYAY , KOJeGaHHi. C " mpyro#
CTOPOHBl, PE30HAHC MOXET OBITb BpEAHbIM H AarxKe onacumm sIBJIe-
nueM. Ecsn, nampumep, Ha ¢QyHmamente ycTaHOBJIEHA MAIIHHA, B
KOTOpPO# BO.BpemMs ee paboThl KaKHe-HHOYAB 4YacCTH -COBepIIAIOT
nepuoOJHUEcKHe [BHIKEHHS, TO OHH MepelaloTcs (yHAAMEHTY H OH
GyleT COBeplIaTh BBHIHYXKIEHHbIE KOJIeGaHHS. \CDYH,ELaMeHT HMeeT
TOXe ONpe/eNIeHRYI0 co6erBennyio yacrory. M eciv ona coBmager
.C yacToTOH KoNeGaHHi B MailiHe, TO aMIUIHTYAa KoJeGauu# ¢(yHna-
MEHTa MOJKET CTaTh HAaCTOJbLKO 60JH:LLIOH, YTO 3TO NPHBEJET K €ro

! TPQHHS ABJSAETCA TaKXKe l’IlelHHOH TOro, ‘lTO MaKCHMaJIbHOE S}IE‘ICHHE aMHﬂll-
Tyﬂbl HOCTHTaeTCst HpH He BIIOJHE TOUYHOM COBHBIIEHHK 4yacToT v H vo.
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paspymeﬂmo I/Iaaecmm CIIyYaH, Koma " MOCTBL paspymaJme TpH:,
NPOXOXHEHHH TI0 HUM BOEHHBIX OTPAJOB, MOTOMY YTO cnyqamro €06+ -
CTBEHHAs 4acToTa, KOJIeéanHH MQCTa  OKasblBaliack' paBHON wacrore )/
comlaTCKo'ro mara. Bgpb6a c OHaCHbIMH NOCJIEACTBHAMH pésoﬁanca '
-/ CBOJHTCS K TOMY, 4TO €ro CTapaloTcsi He nponyckath., Jlas. 3TOrO. .

'Hy>KHO 3apaHee pacCyuTaTh ‘-I\aCTOTbI Konebamuii maumy, dynna-

' MEHTOB, CPEACTB TPAaHCNOpPTA H T. A ‘c'TeM YTOGHL: MPH o6b1qm>1x

);CJIOBPIHX ux SKCHJIyaTaI_LHH peaoHch HE MOr HaCTYHHTb

C HBJIEHHEM peSOHcha MBI 4acTo BCTpe‘IaGMCH B. HOBCEILHGBHOH ‘

kuspn. Ecou’' B KoMHaTe 3ajipe6e3kaju CTeKna an POXOK ICHHH
TSXKEJIOTO, TPY30BHKA 1O yJIHNE, TO 5TO 3HAUHT, YTO' COGCTBEHHEIE

'4acTOTH KONeGaH®H CTEKOJ pABHEL HacToTaM Koneéalmu MAUTHHEL,
Boo6uie Besikoe npebesxkanue odbmHo CBSI3AHO C pesoHchom Pe-‘

YSOHaHC MOXHO Ha6J/JIODATh H B OHI)ITG 0. KOTOpOM MBI I‘OBOpI’IJIl/I

B CBSI3H' C M3YUeHHEM  BBIHYXIEHHBIX KOJeOaHuH (cM. -puc. 14).."
 \Mismensasi 4acToTy KoM€GaHM BbIHYKAAOIMEH CHIBL . (C ' TIOMOLLBIO”
‘ I_LeHTpO6e}KHOH MaIUHHBL), MOXHO 3aMETHTb, YTO TIPH DABHBIX, yac-

TOTax STI/IX KoJieOaHn ki aMI'lJIP[Tyﬂa KOJIeGaHHH rpysa 6y,EL€T paanuq-

Ha, MOXHO nogo6paTh H TAaKylo 4acCTOTY, NPH KOTOpOH amIilIATyja-

L xmKaK He OTpamaeTcg Ha nquOM.

L 6y;[eT ocoéeﬁﬂo 60m:n1014 STo 4 03HAYaer, uTo HaCTyrmn pe30Hch
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2! C KaKOH 4acTOTON" IIpOPICXOlIFIT BHI- *

Hy)KllCHHI:Ie Konedanuﬂ? ,
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4. Kaxosa polb ,CHJh 'rpemm nph BB, -

HYKIeHHBLX KOMeGauuax? .
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- Ha KOHEN, NpYXKHHbI ' TOPH3OHTAJIBHOTO

_ MasTHHKa. (CM. puc. 14), rpys Koroporo
#meer maccy | Kr, neficrayer nepemeuuaﬂ

cuna qac’ro*ra KOHEGGHHH KOTOpOH paBHa«

N

16 Tu. Bymer nu np# 3ToM HaGNOAATHCS.
Pe30HAHC, ' ECJH . JKECTKOCTb MPYKHHBL

400 H/y? |

'

S .

Koneﬁaﬂuﬂ nepena:mcn OT Toqlm K TOqu :

L MHOI‘HM HaBepHoe IIPAUXOAHIIOCH BI/IILETI:: HeKomeHoe none B BET-
peHon noropy, Korzaa, o cJjaoBaM HOSTa <<BOJIHy€TCH )KG'JI’I’eIOHIaH !
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W

HHUBAa». FJIHJJ,H Ha TakKoe IIoJie, Mbl BUIHUM, UYTO' BILOJII) Hero 4ro-To

TIepeMeIIaeTcs], O, YTO' KMEHHO IlepeMenaercs, HesacHo. Bexp crebin
TpaBbl' HJIH 3]13KOB ocraoTcss Hd Mecte. OHH JIHIIb. HaK/IOHSIOTCH,
‘BBIIPSIMISIOTCS, CHOBA' HAKJIOHsOTCH H T. [. Haﬁmon,aeMbm HaMH
- mpolecc npejcrasisieT cQboll soany. <
[loMecTHM Ha TIOBEPXHOCTb BOAb B COCY/E nerxnu NOTIABOK.
Ocropoxmo xoéaBHM enie omm I'Iosmnemxe BTOPOTO, EnormaBKa
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MO)KI-IO CHHTATb, 4T B3auMOJei-
CTBUST.MEXK Y. HuMH HeT. A reneph
JxenKHMH HAXATHSIMK 32CTAaBHM ,
. Of(MH. W3 TOTIABKOB cosepuiaTh : Puc.. 17
Koneéamm K-stomy BTOpOH mO- :

* IJIABOK «HE OCTAHETCH PABHOAYLIHBIMY. eres HeKOTOpoe Bpewm Hau-
HeT Koy1e6aThCsl ‘¥, OH. Ho mpH 3TOM Mbl YBHJAHM, HTO OT IOIJIABKa,

KOTODEIH MBI UpHBe.}TH. B Kosig6aTesbHOE IBHKEHHE, TO Ber <<noumu

KDYyru». DTH KpyTH TOKe Ha3blBAIOTCH BOAHAMU. A

-Emeopun npumep. - OfuH KOHEL AJHHHOIO mﬂypa 3aKpeNHM
'B."OTIOpE, 'a APYrof KOHeL MpHBEeJeM B KoJebGaTeJbHOe -JBHKEHHE,

(pnc 17). Mul yBuauMm, 4to BAOJIb WHYpa uro-To «GexxkuTs.! Ho ofa
KOHIa -ocTaioTess Ha Mecte. To, yTo «6exHT» BAONbL WIHYDa, Takxe
'HashIBACTCS., BOJIHOH (ee TaK H HaBI:IBa\}OT <<6erym,aﬂ BOJrHa»)

. - . I
\ ' " \
. : . i

7.\ Yro Tiu(oé BOJHA?
! \

w

I-I’I‘O XKe paCHpOCTpaHﬂGTCﬂ BILOJIb IoJisI, I10: BOILQ BJOJIb umypa?;
HEpr,ILHO 3dMETHTD, YTO ‘BO BCEX TpeX HallMX IIpHMepax HCTOY- .

HHKOM BOJIH. SIBNSIOTCH KOAEOAHUA. Kone6mOT0ﬂ crebnH, AedOopMH-
'pOBaHHEIE BETPOM, KOJNEGIOTCS dacTHUBI' Ha HOBEPXHOCTH BOJHL,

KOTOpasi TOxe NepOPMHpPOBAHA MOMJIABKOM, KONEGIETCS KOHEL, dé-,
- bopmupoBanHoro. mHypa. Beaex sa neppoii nayasied KonmeGarbest

' gyactuued (HampHMep, YACTHIEH y KOHIA WHYpa) B KoJebaTelbHOE
"IBHXKEHHeE. IPUXONAT OJHA 3a APYrof CBA3aHHbIE C Hell CHIAMH

< YUPYTOCTH €€ COCE[H, KOTOPbIE NOBTOPSIOT Te XKe KoJie6anusi, HO:
C HEKOTOpbIM 3anasipiBaiuem. Hanpumep, K Tomy 'MOMEHTY BPEMEHH, '

K KOTOPOMY .OTHOCHTCSI DHCYHOK 17, Hadanu Kosne6aThCs BCE TOUKH
oT O no A. Touxu xe, Haxomsiuecs: npasee A, eme noxosres. Jlo
HHX' €Ie He fomwia «odyepesp». To, uTO MHL HasbIBAEM 'BOJIHOH, H
* eCTb’ pacnpom‘paneuue KOAEOAHULL OT TO4KL K TOUKe.

Xopoure#l MoIenb0 '06pa30BAHUA BOJHBI B LIHYPE MOXeT ClIy-

JKHUTb LENOYKa MaJIeHPKHX WIapHKOB (TOUeK) Maccoll m kaxjas,
MEXJy KOTODbIMH JNeHCTBYET CHJa ympyrocTd. Mbl Moxem BooGpa-
- 3UTh, 9TO MEX/Y HHMH PacloJIOJKeHbl MaJleHbKHe IPYXKUHKH (pHc. 18).

HyCTb TOYKa [ OTBEJCHA BBEPX H TaKHM 0GPA30M HADYINEHO ee: .

paBHOBeCHe pr}KHHKa CBHSbIBa}OH_LaH €e ¢ TOYKOH 2, paC’I‘ﬂHeTCﬂ

" BOBHHKHET.CMJ1a, yIPYTOCTH, KOTOpAs AEACTBYET He TOJIbKO Ha TOUKY

1, HO M Ha Touky 2. Hauner, CI1€NI0BATENIbHO, KOJIeBaTbCsI H TOUKA 2.
D10 nmpHBEJET K PacTsKEHHIO CIelyouel NPYKUHKY i T. A. Tax xak

Ly BCQX H.IapHKOB OllHHaKOBbIe MacChl H Y BCeX pr}KI/IHOK O,U,I/IHaKOBbIe '
)T(ECTKOCTH TO BCE€ TOYKH ' (Ka)KJlaH OKOJIO CBOETO TOJIOXKEHH paBHO- .

' BecHS) 6y)1yT KQ/Ie6aThCs C OIHHAKOBBIMH [EPHOLAMH H OZIHHAKOBBI-
Mu amnATyAami. OHaKO HAUHYTCS STH KOJIEGAHHS HEOTHOBPEMEHHO.

Benp Bce mapHKH-TOYKH 06Aa8aI0T MHEPTHOCTBIO (Y HUX ecTh Maccal)

'H, 3HAYHT, HA M3MEHEHHE MX CKODOCTH TpPeGYeTcsi BpeMsi. Hoaromy

B'I‘Opaﬂ TOYKa Ha‘-IHeT KOJIeﬁaTBCﬂ HOS}KE qeM nepBaﬂ TpeTbH — HOS-

)Ke qu BTOpaH H T. .

(‘ \ “ ,_\» ‘ ‘bn o 21)
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Nlauna Boaubi.” Uepes MPQMEXYTOK BPEMEHH, PaBHBIA- MEpPHOLY
. koneGamus T, Touka | 3aBepmIMT cBOe IepBoe KoJeGanue. K:aromy

‘BpEMEHH COoCe/lHsIsT TOUKa 2 3TOro cjeJiaTb He YyCIIEeT, HOTOMy YyTO OHa -
. HayaJia ABHraTbCsA TI032Ke. OHa\ H 3aKOHYHT CBOE I1epBoe KO.HB68HH€.'

* moaye touxu 1. Eie nosxe 3To cuesaior Toukd 3, 4 u T. A. Ha HeKo-
' TOPOM PACCTOSIHMH OT TOUKH / HAXOLWTCH TOYKA, KOTOpaAsi «oNasibl-

BaeT» C HAuaJoM JBHXKEeHHs POBHO Ha | mepwox xonebamusi. Ha

HallleM DHCYHKE 3TO TOoyka /3. DTO 3HAUMT, 4TO 32 BpeMf, paBHOC
nepuony koJseGanusi T, KojeGaHue «yCIeJo» PachpoCTpaHHTBCA N0
touku /3. Takum 06pasom, 5Ta TOUKa HaUHET CBOE NMEePBOE KoJebaHHe
B TOT MOMEHT, KOT/ia TOuKa | HayHeT CBOE BTOPOE KoJeGaHKe. _Q6ou-
3HAUMM 3TO PacCTOsiHKE rpeyeckoli 6yksoi A. HasbiBaeTcs1 OHO JVIHHOM
BOMHBL. [{AUHOU 80AHbL HABBIBAETCSI PACCTOSIHHE, HA KOTOPOE pacrnpo-.
CTpaHsieTcss BoJiHA 3a BPeMsi, PaBHOE MEPHOAY KosieGaHMH dJacTHLL
" §IcHO, YTO TOYKA, PACIOJIOXKEHHAS HA PACCTOSIHHE 2) OT TOUKH 1,

HauHeT CBOE NepBOe KoJNeGaHWe B TOT MOMEHT, KOrAa Touka / HayHer '

cBOe TpeTbe KoneGaHHe, a Touka [3-—BTOpOE H T. . DTH  TOUKH,
CJIeJOBATEAbLHO, JBHKYTCS OJHHAKOBO: OHM OJHOBDEMEHHO HAUHHAIOT,
JIBHTaThCs “BBEPX, BMECTE IIPOXOAST 4epe3 IMOJIOXEHHE DPaBHOBECHS,
OJHOBPEMEHHO JBHKYTCS BHH3, OJHOBPEMEHHO 3aKaHUMBAIOT OYEpEl-

Hoe KoJeGamnue. K He TONBKO OHH, HO H JIOObie TOUKH, OTCTOSILLUHE °

OJlHA OT APYroi Ha PACCTOSIHHAX, PaBHBIX JJIHHE BOJHLI, ABYM AJHHAM
BOJIH H T. . MOXXHO IO3TOMY CKa3aThb, YTO JJHHA BOJIHBI paBHa pac-

CTOSIHHIO MeXKy ABYyMs GJIHIKaHIIMMH TOYKaMH B BOJIHE, NBHXKYILHMH-.

CA OOMHAKOBO H HMEIOUHMH O,[IPIHa'KOBbIe’ OTKJIOHEHHS OT TIOJIOKEHUS
paBHOBECHS. : P N .
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.CkopocTb Bosnbl. BojiHa — 3TO pacmpocTpaHeHHe KoJeGaHuH B
yrnpyroi cpene. SICHO O3TOMY, YTO MOYKHO FOBOPHTB O CKOPOCTH 3TOr0
pacnpocrpanenusi. 9Ta CKOPOCTb Ha3bIBAETCS CKOPOCTHIO BOAHbL. Mbl

TOJILKO YTO BHAEJH, YTO 3a BpeMsi, paBHoe mepuopy 71, KosebaHue -

pacrmpocTpaHsieTcsi Ha pacCTOsIHHE, PABHOE AJIHHE BOJIHBI A. 3HAUHT,
~ ' A=uT. o ()

-
v

,+ ~ Tak ‘kak TepHOJ T Kose6aHuil CBSI3aH C 4acToToil KoneGanuil co-

OTHOWERHeM T==——, TO 7“=%’ HJIIH

, v=Av. . o (2)

~ CKOpOCTb BOJIHBL HH B KO&M CJIyuae Hedb3si MyTaTh CO CKOPOCTbIO
JBHXKEHHST KOJEONIOIHXCA YACTHIL: BeOb YACTHILI HE MEePEeHOCSATCS
BMeCTe C BOJHOH. . o o Do '
 Bounn u aHeprus. C KoseGaHHsIMH, KaK Mbl 3HAEM, CBSI3aHa SHep-
rusi. HanoMHuM, YTO OHa MPONMOPUMOHAJbHA KBALPATy aMIIHTYILbI
xonebanui. IlosTomy BMmecre ¢ Ko/eGaHHSIMH BOJIHOH [EPEHOCHTCS
¥ SHEePrus KoJeGaHUH, XOTsl CAMH HOCHTEJH STOH 3HEPIHH, T. €. Kojie6-
JHOILHECS] YaCTHIbI, C BOJHOH He nepeHocsTes. TakuMm o6pasom, BoJiHa

OKAa3bBaeTCs ’IlaK}Ke ¥ TIEPEHOCYHKOM 3HEDPTHHU.

i

8. Jlsa BHpa BOJH N T -

Monepeunas BoaHa. B § 7 Mbl paccMOTpeJIH BO3HHKHOBEHHE BOJIHDI

. Ha MOJIEJIH, TIPEACTABASIOIIEH COGO0H' LEMOUKY I1apHKOB - TOYEK, cBSl-

3aHHBIX MEXAy COO0H CHJIaMM YNPYroCTH NpYy:KHHOK. Ha aToit monenu
Mbl, BUAEJH, KaK pPaclpOCTPAHSIOTCS KoJieGaHHs, BBI3BAHHbIE TEM,
4TO IepBasi B leNH TouKa Gblia OTBELEHA BBEPX, T. €. TaK, UTOGH 3Ta
TOuKa Kosebasach BAOJL BePTHKaJbHOH npsamol. Konebauust ket
pacrnpocTpaHAIUCh NO TOPH3OHTANBLHOH JIMHHH. BOJIHBL, B KOTOPHIX

KoneGaHHs YaCTHIL MPOUCXOAAT NMepHeHANKY/IAPHO HANPABJEHHIO pac- .

NpOCTPaHEHH BOJIHBI, HA3bIBAIOTCH NONEPEUHbIMU. .
" YroO6bl BO3HHKJA NONEpeuHass BOJHA, HeoOXomuma HAehOopMaLH
TPYXHHBL, T. €. MEXKIY YaCTHUAMH NOJKHA JEHCTBOBATH CHJIA YIIPY-
rocTH. VIMEHHO 3TO U POMUCXOMAHT, KOrla MBIl «IIyCKaeM BOJIHY> BLOJb
waypa (cm. puc. 17). Tlpu pacmpocTpaHeHH# nNomepeyHo BOJIHEN
LenoykKa H3MeHsieT CBOIO (hOPMY; 3TO XOPOWIO BHAHO B OIBITE C BOJNHOH,
pacnpocrpansioweiics BAoab weypa. Ha nem nosmasores ropGl
¥ BOajHHbl. [JJIHHA BOJHBI COOTBETCTBYET PACCTOSTHHIO MEXKIY ABYMSI
Gamxafiiimy rop6aMH WaM BHAajuHAMH .(pHc. 19). !
Mpopoabnas soana. Ho BoJIHY BOJb LEMOYKH MOXKHO BbI3BAaTh U
WHavye. Mel MOrs¥ 6Bl OTBECTH NEPBLIHl IIAPHK HE BBEPX WM BHHS3,
a BJIEBO HJIM BIPaBO. DTO TOXKE 3aCTaBHJIO Obl €ro KoJebaThesl, H 5TH
KOJIEOaHHUsI TAKXKE PACIPOCTPaHSIUCh OBl BAOJb Beel Henouku. OnHako

B 3TOM CJlyyae NpsiMasi, BAOJb KOTOPOH MPOHCXOIAT KOJEeGAHHS, COB-

najgaer ¢ NpsiMOH, BAOJb KOTOPOH 3TH KOJIEGAHHS PACNPOCTPAHSIOTCH.
ITpx stom ‘o6pasyiorcsi He rop6bl H BHAAHHBI, KaK B MONEPEUHOH
BOJIHE, A CTYLIEHHS H paspexxeHus wapukos (puc. 20). Boausl, B

'KOTOPBIX KoJIeGaHHs JaCTHIL IPOMCXOAAT BAOJDb IMHHH HX PaCIpoCTpa-
- . ‘ L C ) . 23




Pa3peXKeHHsIMH 3BeHBEB INPYKHHBL (CM. PHC, 21).
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I

"HEHHS], Ha3bIBAIOTCS NPOOOAbHOLMU. O6pasoBanye. IpOAOJbHON BOJIHBL -

MOXHO HaG6JILaTh;, BbI3BAB . KOJIECAHHS ‘OJIHOTO, KOHLA [PYXKHHEI

- . (prc. 21). ToJKHYB KOHeL, IPYKHHBI, MEl CO31aeM B 5TOM MECTE CTy-

[LleHHe BHTKOB, KOTOPOE «GeXHT» [0 MPYXHHE. JTH CLYIIEHHS yepe: ‘
LYIOTCS 'C - pA3PEKEHHsIMH, . KOTOPbIE ~TOXKe' fIepeMeILaloTCs  BAOJb
IOPYXKHHBL. ‘ e A R EE A L
®opMYIH, CBASLIBAIOIIAE LJIHHY BOJIHDI ¢'ee CKOPOCTBIO,. 4acToTO’
H IEPHOLOM KoJleGaHuH, OTHOCSIII{MECS] K NOTIepedHOl BOJIHE, CripaBe-, -
JUBBL M JJIST TIPGAOJIbHON BOMHEL [IJHHA TIPOAQJIBHOH BOJHbI COOTBET- | L
CTBYeT PACCTOSHHIO MEXIY ABYMS OmKaAIlMMH CryLUEHHAMH HIH
o ;

'

" MexaHuueckue BOJHEL B npHpope. Bosubl, HaGM0faemMble B MPH-

. pojie, TIepeHOCSIT OrpoMHYIo sHepruio. Tak, HanpHumep, MOPCKHE BOJHBI,

o61a1aiomiHe 600N MOIHOCTEIO, GbiBaiOT IPHYKHON rHbeH Kopas-. '

Jefl B Mope. . e L :
Ho sHEPTrHI0 MOPCKHX- BOJH MOXHO ObLIO OBl HCOJL30BATb HA

61aro 4eNOBEKY, ecau CO3AATh YCTPOMCTBA, MO3BOJSIOLIHE Npeobpa-

. 30BbIBATH €€ B JIEKTPHUECKYIO sHepruio. [ofo6HbIe npeobpasoBaTe/t .

SHEPTHH, MO3BOJMHJIH Obl 6oJiee, SKOHOMHO HCHOJIB30BATh TaKHe He-
BO30GHOBJIAEMblE HCTOYHHKH SHEPTHH, Kax He(dTh, ras, KaMeHHbIH

© YroJb,.a, KpOMe TOTO, ‘OHH He 3arpsAsHsuM Obl OKDYXKAIOUIYIO CPEeay.

"B, mpHpOZe, OAHAKO, BCTPEUAIOTCS ~BOJHDI, - KOTOPBIE: NPHHOCHT

| TONbKO GeACTBHs. DTO BOVIHBI, PACIPOCTPAHSAIONIHECS B 3EMHOH Kope .-

npH demsierpsacerusx. OHu HasbiBaloTes cedemudeckiumi. TIpu semie-
TpSICERHSAX TPOMCXONAT, CABHIH (BEPTHKAJIbHbIE [IEPEMeLLeHH) 3eMHOH
Kopsl, gocrarapmue 10—15 M. TIpeIoTBPaTHTL 3eMIETPSCEHASA HE-

- B03MOxHO. HO BaXKHO ymeTh NpeACKasbiBaTh HX NPUOIHIKEHHE, YTOOHI

" BOBpEMs! NPEYNPeNHTh JIONEH. JLIs 3TOr0 Hy2KHO HMeTb TpHOOp —

celicmoepag, KOTOPbIA. CIOCOGEH PerncTpHpOBaTh OUeHb crabble CeH-
CMHYECKHE BOJHBI, NPEECTBYIOLIHEe 3eMICTPACCHHUIO.

©

Ceficmorpac mnpejcrapiser co6oi - mpuGop, AEHCTBHE KOTOPOTO

. mo0GHO YCTPOMCTBY [JIsT 3aMMCH rpaduka KoJeGaHuil NPYXHHHOLO |

“masTHHKA (cM.-puc. 11): Ilpn KoneGaHMAX NOUYBbI BOSHAKAIOT 'KOJIE-

Gamust Kopryca npuGopa, Ha KOTOPOM YKpemeH rpys, BHCAIIMH Ha
fpyxune. CKpenJeHHoe ¢ MasiTHUKOM IHIIyjuee YCTPOHCTBO ' (PUKCH-

_pyer KoneGaHMg MOYBBl HA' BPAIIAIOWEMCS] 6apabame. = .« | .

3EMJICTPSICEHHH, €r0 CHIe H DACCTOSHHH A0 oyara 3emJeTpsceHusi. - - §
.. 24 \ Lot , g ,‘_',’ - . " E o, NS -
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‘ . HHH; yacTHL( B BOJIHE? _
_BO3MOXKHO pacnpocTpanente BOMNLI? - "~ 3. Kax cBsizanst Mex1y Co60i CKOPOCTb, |
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Ynpaxnenne 4 - . o T T

2. Bosna ¢ wacrotol koaeGanmit 165 i

R l’ . v i" s
1. Bonnbl ‘HaGerator Ha' Geper, H Kakkabie
’ﬁaCHPOnga}IHEThH o ckopdeTsio 330 m/c. -

10 C"Ggperbsyx‘g JHHHIO niepecekaloT 4 Bos-

) ‘Hel. KakoBa CKOpOCThBOJIHBL, €CAH pac-- . YeMy paBHa Hiwna' BOMHLI? N
. CTOSIHME , MeXLYy HX rpebusmp 8 M? wt
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 3ByKOBBIE BOJHBI e o

- YenoBek KHBET B MHPE saykon‘ .

3BYKH — 3T0 10, uTO CJBHIAT yXo. Ml CHBIIITAM - FOJI0CA JTIOJIEH,
NMeHHE NTHI, 3BYKH MY3BIKAJIbHBIX HHCTPYMEHTOB, WyM Jieca B BeTpe- '
HYIO TIOTQAY, HIyM NPHOOs1 MOPCKHX BOJIH, TPOM BO BpeMsl rpossi. 3By-

yaT paboTaolINe MALIHHbL, ABUXYUIHICA TpaHcnopT u T. A. Pasgmen. . |

usuky, DB; 'KOTOPOM ‘| H3Y4aloTCs ' 3BYKOBble SIBJICHHS, Ha3bIBAETCH |
aKyCTHKOH. o SR S "

e . Al VoL . N
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9. PacnpocrpaHenne 3ByKa — 3BYKOBBIE BONHBL . - - r

' MCTO4HHMKH . 3BYKa — xoneGaiowuecs - rena.  JIerko - yGemHThes: .
B TOM, UTO WCTOUHHKH 3BYKa — 5TO KojieGJioipecs: Teaa. JT0. BUAHO
Xorst . Obl| H3' HAGMIOMEHHS 3a -8Bydallelf CTPYHOH. MY3BIKAJbHOIO
HHCTpyMeHTa. BO' BpeMs 3ByyaHHsI OHa K4k Obl YTOJIIAETCS, 0CO- '
6eHHO B'CepeiHHe. Bui CTPYHbl H3MEHHJICS UMEHHO BCJIE[ICTBHE €6
KoneGanuil. = ' oo ' .

« TIpH H3yYeHHH 3BYKOBBIX ABJEHHH IOJb3YIOTCS B KayecTBe HCTOY-
HHKAa 3ByKa ClenHasbHbIM NpU6opoM — kamepronom. On mpescras-
_JIsier OO0l H3OrHYTHIH MeTasIMuecKut crepxkens Ha Hoxke. Hoxxa
'KaMepTOHa OOBIYHO 3aKPEMJsieTcs Ha JAEPeBSIHHOM siiuke (HasHaue-
"HHe. AIIHKA Mbl BBISICHHUM B JajbHefiem). = e

Ynapus 110 BeTBH KamepToHa MOJIOTOUKOM, " MbI" YCJBIIHM | YACTEIH
MY3BIKaJIbHBIH 3BYK. [TofHecs MaJeHbKUHA WAapHK K 3ByualleMy Ka-
MEpPTOHY, 3aMETHM, 4YTO .IUAPHK .OTCKAKHBAeT OT' Hero . (pHuc,’ 22).

_OTO OKa3bIBAET, UTO BETBH 3BYYalllero KaMepPTOHa KOJEGJIOTCS.

U 3pech, Kak 'H B cayyae KoseGaHHH MasTHHKA, MOXKHO «IIOpY- ;

!-IPI.T\X:>>‘_KaMepTOﬂy caMOMy sanucarb CBOH KojeGauusi. [ast sroro

- TIPHKDENHM, K, OJHOH BETBH KaMepTOHA OCTpHE W 6LICTPO IIPOBELEM
. HM 1O 3aKOMYeHHOH 'muiacTurke (pHC. 23, a). -Mbl yBHEHM yiKe
'3HAKOMYIO HAM CHHYCOHLAJbHYIO JHHHIO™ (DHC. 23, 6). 3HAYNT, HOX-
: ' ' 25
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KK KAMEPTOHA COBEPLIAIOT FrapMO-
'HAUECKHe Kojebawuus.. .
‘MesXy MCTOUHHKOM 3BYKa H

' HaXONMTCS KaKasi-To cpena, obJa-
jajoulas yupyrocTbio, 4alle BCero
BO3AyX. VIMeHHO B 3TOH cpene
'pacnpoCcTpaHaIoTCs KoNeGaHusi OT

' HCTOYHMKA 3BYKa — 3BYKOBbIE

'BOJIHBI, KOTOpPbl€ BO3JAEHACTBYIOT

' Ha GdpabaHuyl- NEPENoHKY yXxa.
Ee konebauitsi ¥ BOCIPHHHMAIOT-
CsT KakK 3BYK. / ‘ .
Hasuuue Kakoi-mu60o maTeph-

 BO3JyX - H3-TIOJ, KOJOKOJa BO3-
. yUIHOrO HACOCa, TO MBI HE YCJbI-
[IHM 3BY4aHHs  HaXONSILErocs.
. TaM 3JIEKTPHUECKOTO 3BOHKA.
" Kak xe 06pasyiorcss 3BYKO-
"+ Bole. BoaHbI? Korna xoseGmorcs,
HanpuMep, CTEHKH KOJIOKOJIbYHKA,
OHH TOJKAIOT YaCTHUBL CPeAbl B
HalpaBJieHHH  CBOErO ' OTKJIOHE-
HHS ¥ ' CO3/1al0T B 3TOM MecTe
| chyleH#ie 9acTHI BosayXa. B cie-

' CIyIEHHS] CMEHAIOTCS paspexe-
HHSIMH Cpelbl B JAHHOM MecCTe.
OTH CrylleHHss W paspexKeHus
OyIyT pacmpoCTPaHATLCS MO JH-
HHH KoJeGaHUH' CTEHOK ' KOJIO-
KoJbyHKa (pHc. 24).

BByKOBas 'BOJIHA B BO3LYyXE,
CJIeOBATEJNBHO, . IpeACTaBJsier
coBo#l NMPQAOAbHYIO BOJHY, B KO-\

yXOM, ' BOCTIPHHHMAIOUIAM -3BYK, .

" aNbHOM Cpefbl 1JIsl nepenayd 3By-
Ka o6asaresnpHo. Ecim oTkauarsb -

 ZIyIOULyIO K€ OJOBHHY TIEPHONA

'
|
N
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. TOpOH KoneGaHHs YacTHI MPOHCXOLSIT BIOJb €e pachpoCTpPaHeHHSL.,

3BYK MOXET PacnpoCTPaHATLCS TAKKE, H B KHIKOH, H B TBEPAOH

cpene. Tor, KTO HBEIPSJI B peKy HIH MOpe,:3HAET, 4TO MO BOAOH

XOpOWLIO CJBIIHBL 3BYKH I'DEOHBIX BHHTOB TEIMJIOXOJOB, yIaphl Kam-
Hed # JAp. 3BYK ABHXKYILErocs MOesja XOpOLIO CJBIIIEH, €CJIH. IPH-
JIOXKHUTB YXO K peubey. [lo semse xopoiwno nepenaercs 3Byk or ynapa

. KOTIBIT JIOIIAfM MYALLErocsl BIAJH BCALHHKA,

Kone6Gauust yacTui B KUAKOCTSIX BBI3BIBAIOTCS CHJIAMU YIPYTOCTH

N

MPH . CHATHH H pacCIIMpeHHH XHUAKOCTH. [109TOMY 3BYKOBBIE BOJIHBI .

B XKHMIKOCTSIX — 3TO TOXe€ MPONOJbHbIe BOJHBL HO B TBepipix Tejax
3BYKOBBI€ BOJIHBLI MOTYT OBbITh H IOTEPEUHBIMH. DTO. CBSI3AHO G TEM,

'YTO B TBEPHAOM TeJjle BO3MOXKHBI, M JAepOopMalHH ApPYroro BHIA —

He TOJBKO CKATHA ' pacTskeHns. ECIM yAapHTb 1O KOHLY CTEpXHSI

HEe BIOJAb, a MNOIEepeK €ro -INJHHBI, TO 3TO NPpUBENET K CABUTY ONHHX -

CJI0EB CTepIKHS OTHOCHTENbHO Jpyrdax. Takyio medopmannio Hazbl-

BaloT caBurom. Ilpu atolt nedopManyu TOXe BO3HUKAIOT CHIBI YIIPY-.

FOCTH, BOCCTaHaBJHBamue (opmy, cTepKHA. B 3Tom caywae BO3-

HHKalOT KoJleGaHus, PacrIpoCTpaHSIOUIHECs B BUE ONIEPEYHON BOJHbI. |

Hedopmanny caBUra BHYTPH >KHAKOCTEH H TA30B" HE TMPOHCXOLAT.
‘B 3TuX cpemax .pacnpocTpaHsSIOTCS TONBKO MPOAOJbHbIE 3BYKOBbIE
BOJIHBI. : ro 4 v s
~.Cxopocte 3Byka. I'pomM Mbl BCerfa CJIBIIHM C HEKOTOPHIM 3a-
nasAbiBaHAEM (HHOTAA JOCTHIaIOMWHM JIECATKOB  CeKyHA) mocJe

Gaecka. mMoJiHuH. Ho TPOM M MOJIHHS BOSHHKAIOT, PasyMeercs, OHO- .
BpemeHHO. [loyemy >Ke Mbl CJBIIIMM €ro IO3JHee, YeM BHEHM: MOJ-

HH10?- OueBHIHO, 3TO-CBA3AHO.C TEM, UTO CKOPOCTH 3BYKa M CBeTa
pasiuyHbl.  CBET pacmpocTpaHsercss NOUYTH MIHOBEHHO — ero CKO-
potrh orpomra — 300 000 xm/c. CKOpOCTb K€ 3BYKa 3HAUHTENHHO
MeHbLIe. ’ T : '
Yemy paBHa 3Ta CKOPOCTB? S o .
Cxopocrs 3ByKa JIETKO OIIpefleIHTb HMEHHO IIOTOMY,' 4TO CBET
pacnpocTpansieTcss NOYTH MIHOBEHHO, a 3BYK CO '3HAUHMTENbHO MEHb-
mefl CKOpocTblo. il H3MepeHHsS CKODOCTH 3BYKa. HYXKHO HMeTb
HCTOYHHK, H3LAIOWIHH ONHOBPEMEHHO 3BYK M H3JyYaloUIMil CBeT.
Takum HCTOUHHKOM MOXeT ObiTh, HANPUMEp, apPTHJIJEPHHCKOEe
opynme., - ‘ o
. Ha ofipese/ieHHOM, TOYHO H3MEDEHHOM OT OpPYHHSI PACCTOSHHH

. JOJDKEH HaxoNuTbcss Habmofartedb. C NOMOLIBIO CeKYHAOMEpPA OH

(HKCHDYET MOMEHT HauaJa .paclpOCTPAHEHHSI 3BYKa MO BCIbIIIKE
OT .BLICTPeJIa H MOMEHT BOCIIPHATHSI 3ByKa. CKOpOCTb'pacmpocrpa-
HEHHS 3BYKa ONPENEJSIIOT, Pa3ie/MB PACCTOSTHHE OT HCTOUHHKA 3BYKa
IO HaGmojareisi Ha BpeMsl PacHPOCTPAHEHHS 3BYKd. JTa CKOPOCT
OKasaJzach 3aBHCSILEH 0T Temneparypsl, H npd 0 °C B Bo3ayxe OHA
paBna 331 m/c. Mamepennsi CKOpoCTH 3BYKa B PasJMUHBIX CPeaax

. TI0KasaJy, 4TO B TBEPAbIX TeJax U B KHJKOCTSIX OHAa BHAYHTEJIBHO

60JibllIE, UEM B BO3IYyXeE. ‘ : :

[pomkocTb 3ByKa. 3BYKH, H3JiaBaeMble KAMEDPTOHOM HJIH JPYTHMH
TapMOHMYECKH KOJIEO/IOWAMHUCS TelaMH, Ha3bBAIOTCSH MY3BIKAJb-
HBIMH 3BYKaMH. Bocnpmmmalﬂ MY3bIKaJBHbIE 3BYKH, MBI JIETKO YJaB-
. ! . ) i i
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‘ 1 KaK Hanpannenm KoneGaHns qacmu
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JiuBaeM paBJII/ILIHH M(‘DKILY HI/IMH Tax H3MeHHﬂ CHJITY ynapa MOJIOTO'-I*

KOM IO KaMepTOHY, , Mbl 6yn;eM CaBIIATE '3BYKH, OTJIHYAIOMHECT \’('

o ' rpomkocTH. HO MBI 3HaeM, 4T, UeM CHMbHee Mbl yHapsieM, -TeM.

 GoJbIlle AMIVIHTYXA KoseGaHHH BETBH kameprona. I1pd YBEHquHHH

AMOVIHTY)(bl KOJNeGAHMH 3BYYalIero Tena YBEJIHUMBACTCS H AMILIHTY-
_Ka Kone6atmil B 3BYKOBO BoJIHE. SHAUHUT, 2POMKOCTb 38YKA 3QBUCUT
or amnaurydo. Korebarul 3syuaujeeo TeAq, HO 3TA 3ABUCUMOCTY .
HE NPAMONPONOP YUORALLHAAL. OnNHAKO YyBCTBHTENPHOCTb HALIETO yXa

' K BOCHPUATHIO 'POMKOCTH 3ByKA 3aBHCHT, KpOME TOLO, OT, qACTOTHI
"4KoNeGaHHil B 3BYKOBOH BOJHE.. Tlpu paBHOI. aMILIUTYZE Kak Gosee.

I‘pOMKPIe Mbl Bocnpnﬁnmaem 3BYKH, ‘-IaCTOTa KOTOPHX JIE}KI/IT B npene—

_Jf1ax or 1000 mo 5000 I'm.

Ton. 3Byka. My3sblka/bHble 3By}m omnanOTCﬂ HE TOJBKO rpom- ‘
: KOCTbIO M5l JIerKo, HalmpHMep, pas/IHIaeM nu3Kae (6ac) M BHICOKHE
(corpand) rojoca nesuos. Kameprons: PasfMyHOrO pasMepa H3AaioT
i TaKKe 3BYKH pasauuHOro ToHa. OT 4ero ke 3aBACHT BRICOTE ]roua?
BoabMeM IBa KaMepTOHA, usnaxoume 3ByKH pasHoro TOHa, H.
~3anuueM Tpaduku HX, kosneGanuil  (puc. 25). Corocrapijenue STHX
rpaQ)HKOB €O 3BYUaHHAMH KaMEpTOHOB TOKA3biBAET, UTO Gdnee BBICO-

KoMy TOHy COOTBETCTBYET 6b6abpuIas, yacroTra KoneGaHui KaMepTOHa

(HH)KHHS! CHHYCOHJA) . CJxe;LOBaTebeHo gbicoTa TOHQ Onpedeasercs
! vt

qacroroll Korebarull. , . S
UesloBeK BOCTIPHHHMAET KaK 3BYKH Kone6armﬁ ¢ wacrorofl or .16

'10-20 000 Ti. 3BYKH 4eJOBEUECKOro rosioca MOryT GblTh, KaK HH3-

. Koto ToHa — Gacsl (80—350 '), Tak U caMmoro BbICOKOI‘O TOHA o
* RoJioparypHoe conpano (330—1400 Tn). -

PagiuuHble LIyMbl OTJHYAIOTCS OT MY3BIKAJBHbIX 3Byxon TEM,
9TO MM He COOTBeTCTByeT KaKaﬂ Hn6ym> onpeneneHHaﬂ yacrora’
‘KoneéaHHH : ‘

S , Mexaunqecme KoJeGaHus ¢ uaCTO-

LR . roir -Gosee 20000 Fu HA3BIBAKOTCS,
o W VIbTPasBYKaMH. 2 P
- CropoCTb ynmpassyxos TaKas ke,
KaK My 0BbIYHOTO 3ByKa A us cpopmynbl

X—:———CJIE,[LYET T~lTO JJTHHbL YJIpraQBYKO-

BbiX BOJIH HaMHOI‘O MEHBILE, 4eM y oéblq-
HOTO' 3BYKa, TaBHas 0COGEHHOCTH y.an~ :

' MOXHO CIeNaTh OCTPOHAIPaBJeHHBIMH,
T. €. PaCHPOCTPAHAOIMUMHACS [0 Ompesie-
JIeHHOMY HaIpaBJIEHHIO OT HCTOYHHKA. ITa:

0 . ~N [l !
‘ “Puc. 25
o ‘Bonpocu : ! " - : AR

MECHEHHE ‘B TEXHHKE.,

3. Or txero“s‘aaﬂéi{T IPOMKOCTE 3ByKa?
-4. 3ByKH HH3KOrO HJI BBLICOKOTO. -TOHA
HMeIOT - GOTbILYIO zmmly BOJ‘IHbl ‘B JlaHHOH
cpe}xe3 : S

‘ Bosuyxa B. 3Byxonou BOJIHE 110 omome-
HAKO K JIHAHH  ee pacripocTpahenuss?
2. Or yero 3asncm /BBICOTA TOHA?

\

98 8 B o /

paBBYKOBbIX BOJIH COCTOHT B TOM, 4YTO HX - '

HX OCOBEHHOCTH HaXOJIHT meoxoe npn-f :

A

B TpyOKe, TO -ero 3ByuaHwe ociaGHer. . -

7 DR N b

_ CN ‘;:, R s L
19 3ByKOBble ﬂBJreHuﬂ T b

‘: B i

AKycmqecxuu peaoxanc Pesonch KOTOpHH "ML, Ha6JHOLLaJIH B
- BUCAILMMHE Ha “obelt - pacTskke

OI'II)ITG ¢ JIByMs MaﬂTHHKa\IH

; (CM puc. 15), HMéer MecTo. W B 3BYKOBBIX KONeGaHHAX.

\
'

‘ YcTaHoBHM DSNOM nBa KaMeépToHa, PIMCIOHJ,PIX OILHHaKOByiO co6- ;

C’I‘BGHHYlO '4acToTy KoneGaHui.

y,llapOM MOJOTOUKA 3aCTaBUM 3Byanb OllHH H3. STHX KaMepTOHOB ;

Iianpnmep TeBbIfi. 335KaB PYKOH BETBH STOro KamMepToHa W MpeKPaTHB
TeM. CaMBIM ero 3Byuaiue, Mbl YCIBILIEM 3ByYdHHE BTOPOTO Kamep-
TOHa ITouemy oH 3BYyHT, Beib ero. KoneGauus He ‘BO3OYKAAIHUCH
‘yrapom Mosorouka? OUeBHAHO, 3fech Bce NPOHCXOLHT TaK xe, Kax

H B OIIbITE- C. Bb[Hy}KJIeHHbIMH KoJsieG aHUuSAMH MaHTHI/IKa B’I‘OpOI/I Ma-'

ATHHK -coBepuIaJl. Kose6anus 6JIaro;1ap$1 vBOSJleHCTBHIO Ha - Hero
nepBoro, KOTOpOG Hepeﬂ.aBaJIOCb no, COC,ILPIHHIO].LI,CH 50,4 paCTﬂ}KKe

- Tak »e H BeTBH BTOPOIO . KaMepTOHa NPULIIA . B' Kosie6aTesbHoe -
IBHOKEHHE, TI0]L LefcTrreM JOWENIIAX [0 HEro 3BYKOBBIX BOJH,

| CO3IAHHBIX KoneGaHHﬂMH NepBOro KaMepTOHa."
Hamenim '-IaCTOTy COBCTBEHHBIX Kosie6aHu# ‘BTOPOrO KamepTOHa

4]
, l‘IpHJIEHPIB K- OlI,HOId H3' €ro- BETBEH KYCO‘IQK HJIaCTHJIHHa B 3TOM

cIydae OH He 6y,[L€’I‘ OT3BIBATBHCS Ha KOﬂeéaHHﬂ TIEPBOrO KaMepTOHa:
3arJlylIMB 3BYK NepBOrO KaMepToHa, Mbl yXKe He YCJBIIUHM 3ByYaHHS
- BTOPOTO. B nepsom cirydae 4acToThl COOCTBEHHbIX KOJeGaHHH Kamep-
TOHOB ‘COBIIA/IAJIH,-TI09TOMY BO3HHK PE30HAHC: aMHJIHTYIIa Kosle6aunit
BTOPOrO KaMepToHa Gblia LOCTATOYHO BEJHKA, YTOObl 3ByYaHHe GBLIO

CJBIIIHO. Bo BTOpOM Ke cnyqae KOI‘lla qaCTO’I‘bI KOJIeOAHHH He COB- :

najnaJj, pesoHaHc . OrcyTCTBOBaJI W 3BYKd BToporo KamepToﬂa CIIbILI-
HO He GbLIO. '
Pesonupyior ‘He TOJIbKO Kameprouu
Ha Koneéaumf KaMepTOHa OT3bIBAETCS -
' HE TOJBKO npyron KAMEPTOH, HO, HAIpH-
; Mep,, H BOSILYI.LIHbTe cTonbul B’ TpyGax.
HOILHGCEM 3ByYalIm KaMepTOH K cTek-
JISTHHOH TPyGKe, OMNYLIEHHOH B . cocyn ¢
Bono¥ (puc. 26). IToguumas wiM omycKas
TPYOKY, MBl H3MeEHsIeM IJIMHY CTONGA 'BO3-,
Ayxa B Heit. Ilpn HexoTopOH Himne Bo3-
AYWHOTO CTOMGA Mbl YCJBIIIHM AOBOJIBHO
CHJIbHOE ero 3BydaHue. Eciu yBemHunTh
WM YMEHBUHTh LIHHY ‘cronba’ BO31yXa .

/

7
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‘OueBHHO; 4TO HauboMee rf)omxoe 3Byda- i
HHE BO3J/LYLIHOTO CcTO/I6A HatTynaer, Korpd- ’
4acToTa , €ro ' KosebaHui coBmamaer’ ¢ -
4acToTOH KoJeGaHmii KaMepToHa. 910 M

ecTb yc/oBHE pe3onanca Takas sakpuitdss (—_—

‘¢ OfiHOrO KOHLA Tpy6Ka, cosparomas yc-

JOBHe ISl pegoHdHCA, HAashIBAETCS peso- -
HATOpOM. ‘ Puc. 26
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Tenepb Jerko ‘MOHAT, MOYEMY KaMEPTOHBL YKDEILIAIOT Ha ST
Kax, OTKPHITHIX C ONHOro KoHua. Takue sILIAKH ONpe/esieHHOro pas-
Mepa AJIfl KaKIOro KaMEepTOHa CIYXKAaT PEesOHATOpaMH, YCHIMBAIO-
IIMMH - MX - 3BydaHde (CM. puc. 22). PesoHaToOpamMi ClyXKaT TaKKe

‘Tpy6BL LYXOBBIX HHCTPYMEHTOB, TpyObl Opraua, KOPIYC& CKPHIIOK

W IPYTUX CTPYHHBIX HHCTPYMEHTOB. o Lo

. YenoBeK TaKxke HMeer ‘cOGCTBEHHBIH PE3OHATOP — 3TO  IOJOCTD
pTa, YCHJMBAIOUAsl H3[aBaeMble 3BYKH. ' ‘o

OTtpaxenue 3Byka. Ixo. C HEKOTOPHIMH 3BYKOBBIMH SIBJEHHSAMH
MBI 3HAKOMBI C neTCTBa. K »um ‘\OTHoc'HTCH‘rIpexq_LeI BCEro 3xo. Ixo
Mbl CJBILIWM Kak 3BYK, OTpaeHHbIi OT Tperpajp-——rop, Jjeca,
cren Gonpmmx sxammil. Ho X0 o6pasyercst TOABKO. B TOM Ciyyae,
KOTa ‘OTPa’KEHHbIH 3BYK BOCIHPHHUMAETCS pasfesibHO OT TepBOHA-
yaJbHO NPOM3HECEHHOro 3BYKa. UesoBeyeckoe yXo BOCIIPHHMMAET
pasjepHO CHefylolue: OAMH 32 JPYTHM 3BYKH, €C/IH NIPOMEXYTOK
MEXJy HHMH COCTaBJsIeT HE MeHee Tlé_ c. 3HaAUMT; 9XO Mbl MOXEM
CAIBIIIATH; €CJIH PACCTOSTHHE (O Iperpasbl (s) we mMeHee TOro, KOTOpOE
3BYK TPOXOIUT TyAa H 0OpaTHO (T. €. paccrosiuue 2s) 3a ¢ Tak
KaK CKOpOCTb 3ByKa B BO3JLyXe H3BECTHA, TO 3TO PACCTOSIHHE JIerKO
paccuuTaTh: ‘ ' S C

‘

- 92s . o ul
U—_l—’ orxy;;a S——T~

_ Mpumenenne 3x0. IXO0JOKAUMS. J3BECTHO, YTO JIETYYHE MBbIIIH

JeTKO OPHMEHTHDYIOTCSI B TEMHOTE, HE HATBIKAsiCh HA OKpYXKaiollue

npeiMeTs!, W Jaxe B TEeMHOTe JIOBAT no6eiyy. Tako ke crocof-

HOCTBIO 06JafaioT Aeb(GHHEl, OPHEHTHPYOIIHEeCs B MyTHOH BOZE. .

Uro Ke 3aMEHsIeT HM 3peHHEe B STHX CJIydasx? T,
OKasbiBAETCS, UTO 5TH W HEKOTOpbIe APYrHe KHBOTHblE 06JIafaioT

opraHaMi, ,-;,;';;;‘g 1 [
3“’5, e is)% ensitcTBHH. OCTpast HANpPaBJEHHOCTD YJbTpa- -
3 3ByKa MO3BOJISIET MM OIPEAEJIATh MeCTO-
TOJIOKEHHS H PACCTOSHHS" IO BCTPEUHBIX
IpeIMEeTOB [0 BPeMEHH 3aras[blBaHHs
OTPAa’KEHHOI'0 3BYKOBOTO CHIHAJa.
SIBeHHsT OTPaXKeHHs! YJbTpasByKa OT
NPeNsTCTBUHA HCMOJIb3YIOTCS B CYMOXOA-
cTBe [ ONpEJeJieHHsl PacCTOSHHE 10
MOpCKOTO IHA, MECTONOJOXenHs aficbep-
[OB, BCTPEUHBIX CYJOB B TyMaHe HJIH HO-
yblo, ' /ST OOHAPYKEHHS] KOCSKOB pbLO

. 7 T. A. ~ .
K&L:Zy Cnoco6  onpejesenns . MeCTonon0Xe-

. HHSL TeJ [0 OTPA’KEHHbIM OT HHR yJabTpa-
' . '3BYKOBBIM CHTHajlaM HOCHT Ha3BaHHE
axoaokayuy. C TNOMOHIBIO CHeNHaTbHBIX!
‘ npi6OpOB — 2X0A0KATOPOB  OMPEJEISIOT
M T10JI03KEHHE TTOJIBOJHBIX VIOJIOK, a TaKXKe C
: PR N0BOAHBIX. JIOJOK — [OJIOXKEHHsT HAABOL-
¢ HbIX.KOpabJiefl. JX0/M0KaTOp COCTOHUT H3

.

GIYMHM yJBTPa3BYKH H BOCHPHHHMAIOUIUMH HX

2 e et T TR,

it e

e

I3

HCTOUHHKA, PfBqualOLHeI‘O YJbTPasBYKOBbIE CHI‘HE)JII:I, H HX HpHCMHHKa
2

YKperIeHHblX Ha JHe cynwa (puc. 27). Kpome TOro, sxoJsokatop .

COIEPIKUT YCTPOUCTBO, 1O KOTOPOMY ONPENEJNSIOT BpeMsl 3anas/blBa-

HHS OTPAaXEHHOrO CHrHaJia.

ynbypqs‘syx HCIIONb3YeTCs " TaKKe AJIs OGHAPYKEHHsT M Ofpefe-
JIeHHsT MECTONIONIOKEH)H Pas/IHUHEIX IOBPEXKIEHHH B IETAJAX MALIKH,

(TyCTOTBI, TpeWHHb, IOCTOPOHHHE BKJIOUECHHS) .

| B MEeJIMIHHE  YIbTPA3BYK HCIOJIB3YIOT s 0GHApYKEHH S pas-
JMUHEIX - aHOMAJHH B Tede, 60JIbHOrO (ONYXOJIH, HCKaXXeHHs1 (HOpMBI
OPTaHOB MJHK HX YacreH H T.J.) M YCTAHOBJEHHS XapakTepa 3a60-

JIeBaHHH.

1
Bonpoch |

- "JIEBAHHA. YJbTPA3BYK HCMOJNb3YeTCsl ¥ AJs JEUYEHHS] MHOTHX 3260~

\

t. Yro Takoe AKYCTHUECKHH pesoHaHC?
2. Ilns1 'uerQ. HOXKY KaMepTOHA YKpen-
JISIOT. Ha' JEPEBSTHHOM slUHKe?
3. Kak MOXHO 0GHADPYXHTD
axyCTHYECKOTO pe3oHaHca?

4. Uro Takoe 3x0? -

-¥YnpaxHuenne 5

ABJICHHE

s

. 5. Ha no6om ai paccromm'}{- oT nperpa-
Jibt MOXKHO CJIBILIATb 3X0? . \
- 6. Kax onpenennts paccrosiEne ‘40 npe-
rpafbl ¢ NOMOLLbIO 3X0? L
7. Kakue Bbl 3HAeTe MPAKTHYECKHE [pH-

MEHEHHST SIBJEHHS 3X0? ‘

'

7

1. HaGmopaTens - yeasimrasn cBHCTOK Te-

MI0B03a . Yepe3 2 ¢ nocje Toro, Kak OH
3aMETHN CTPYIO N1apa, CONMpOBOKAAOMIEro
3BYK cBHCTKa. Ha Kakom paccrosiuuu ua-
XOOMACS HaGJIOfaTenb OT TEMJaoBO3a B
MOMEHT ' NOJAau¥ 3BYKOBOTO ' CHIHaJja?
(CkopocTb 3ByKa B 'Bosuyxe B 3TOH H mo-
CEAYIOMMX Bafadax NpHHATS paBHOM

340 m/c.) ‘ '

Ve

JI apopaTtopuas pabora

2. Ha xaxom M_HHHM&JTI;HOM paccrbmun
OT Iperpajibl MOXeT OLITh Yénblmario s\xd?
3. Kakopa ruyGuua mops, eciu focaa-
HbI H OTpaXKeHHBI OT MOPCKOro ‘m-la
yabTpaseyk BosBparhica uepea 1,2 c?
CkopocTb 3Byka B BOoge =~ 1480 m/c.

4. OnpenesnuTs JJHHEl ' 3BYKOBBIX BOJIH
YeJIOBEYECKOT0 roJioca . ¢ BbICOTOH TOHA:
a) 80 T'y; 6) 1400 Ty,

A

: 0npegeneuue YCKOpeHHsl CBOGOJHOrO NANEHAS NPH NOMOLUH MASITHHKA -

Ilens pa6oTh; BEUHCAHTL YCKOpPeHHE CBOGOLHOTO NafieHHs H3 $hopMyIbl
TIePHO/IA KOveOGaKHsl MaTeMaTHUECKOro MasiTHHKA o E

.T=2n]/[fg_j o .

’ \
Iast 5TOr0 HEOOXOAHMO H3MEPHTL NEPHOA KOJNEGAHHS i ILJTHHY MasiTHxKa. Torga

u3 qiopmyani (1) MOMKHO BHIUHCIHTH yCKOpeHHe CBOGOMHOIO MaieHHS:

4wl - )

%

Mpu6opri: Hacet ¢ CeKYHIHOH cTpesikofl, uamepHTenbHasi jewra (Ay==0,5 cM)
MaTepnal/b: WAapHK C OTBEPCTHEM, HHTDL, WITATHB C MY(TOH H KOJLLOM.
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