ITpsiraem Ha JIyRy?

YcaoBue

Sananue 10.2. «IIpbiruem una JIyny?»

Yacrto mpocreiiime MOIeN O3BOIAIOT JOCTATOTHO 3(DMEKTUBHO OMUCHIBATD CJIOKHBIE MEXaHUIe-
cKue cucteMbl. Harpumep, pu npbIzKKe 9e/I0BEK MIPUCEIAeT, CJIETKa HANHYBINNACH, 3aT€M TOJIKACTCS
HOTaMU, PACIPIM/ISIET KOPILYC U, COOCTBEHHO, ... B3jeTaeT! [Torpobyem onucars 3TOT MPOIIECC € 1T0-
MOINBIO «TAHTEJBbHOMY» MOJEIN YEJIOBEKA C HEXKECTKOM CBA3BIO.

[IpencraBuM 4ejioBeKa B BUJIE YIPOIIECHHON MEXaHUYECKONH MOJIEIN, COCTOAIIEH 13 JIBYX OJMHAKO-
BBIX T'PY30B HEKOTOPOI MACChI, PACCTOAHUE MEXK/Iy KOTOPBIMU MOYKET PEryJIMPOBATHCH Y€JIOBEKOM
co3HaTebHO 110 Tpebyemomy 3akony (Puc. 1). B paMkax 3Toil MOJe/N MPBIZKOK YeI0BeKa BBEPX
OIWCBHIBAETCS CJIEYIONIIMM 00pa30M: BEPXHUI TPy3 OIycKaroT Ha paccrosaue h = 30 cM (dJesoBex
pUCeIaeT). 3aTeM «BKJIIOUAIOTCs» «MBIIIIBI HOT'», PA3BUBAIOIINE TIOCTOSTHHYIO BEPTHKAJIBHYIO CH-
ay F = mn-mg, tjie 17 — HEKOTOPBIil MOCTOSHHBIN Oe3pa3MepHbIil «KOIMDMUITMEHT TIeperpy3Kuy,
JICCTBYIONIYIO MeXKIy rpy3amu. 1o jocTuzKeHnn BEepXHUM I'PY30M HCXOJIHOTO TOJIOYKEHUs pado-
Ta MBIIII TPEKPAIAETCsI, M PACCTOSHUE MeXKy I'Dy3aMu IPHU JajJbHEUIeM JIBUKEHUN OCTAeTCs
Henm3MeHHBIM. /I pacdyera mpumure, uto 1 = 7,0.

2.1 Broruncianre MakcuMaJsbHyIo BbICOTY H1p, Ha KOTOPYIO MOJHUMETCS HUKHUH IPY3 TP TOJ00HOM
npbikke. demy paBHO Bpems t; orrtajikuBanus or miockoctu?! Beraumciure KIIJI K npbikka B
paMKax JaHHON MOIE/IN.

2.2 IIpearomoKuM, 4TO YeJJOBEK ITOMEINIEeH HA MACCUBHYIO TOPU30HTAJILHYIO ILIAT(OPMY, COBEp-
IIAOILYI0 rapMOHIYecKre Kojebanns ¢ ammantyaoil A = 20 cm u gacroroit v = 1,0 ' (Puc. 2).
YesioBeK MOYXKET MOJIPBITHYTH B MIPOU3BOJILHON TOUKE TPAEKTOPHUH, IPUYEM MOXKHO CUHTATH, YTO
nmapaMeTpbl IPbIKKa Oy/lyT aHaJoruydHbl napamerpam B myHkTe 2.1 3amaun. Ha kakyio makcu-
MaJIbHYIO BBICOTY Hy MOYXKET MOIIPBITHYTh 9e/I0BEK C MaCCUBHON TIAT(OPMBbI?




Puc, 3

2.3 B pamkax JaHHOI MOJIeJIM PACCMOTPUM pacKaduBaHUE Ue/IOBeKa Ha Kadessdx JUIMHON L Me-
ToJIOM «ceJi-BcTasiy (puc. 3). CyTb MeTosa mpocTa: B OJHUX HYYKHBIX TOYKAX TPAEKTOPUH HYKHO
BCTaBaTh, & B JPYTUX — CaJUTCsd, IPUUEM B IIPOIECCE JIBUKEHUS YEJIOBEK OT Kadeseill He OTphI-
BaeTcs. ByJjieM cauTaTh, UTO IPpW BCTaBaHUU YejIOBEKa Macca m MPHUOJIMXKAeTCsd K OCU BPaIEHUs
na paccrogiune h = 0,10 L (h < L), a npu npucejjanuu oHa Bo3Bpalaercst obparho. IIpesmnosio-
JKUM Kade/Iu OTKJIOHWIN Ha yroJ o = 10° u ornyctmym. Ha Kakoit MakCUMaJIbHBIN YIOJI ¢ MOT'Y'T
OTKJIOHUTBCSI Kade/Il 38 OIUH IePUoJL KoJIeOaHmii?

2.4 Ilpu TpeHUPOBKE KOCMOHABTBI KPYTST «COJIHBIIIKO», Jiejiasi IIOJHBIIE 000pOT B BEPTHKAJILHOI
IJIOCKOCTH Ha Kadesadx JauHoit L. B HuxKHe# TOYke TpaeKTOpUM YIJIOBasg CKOPOCTH BPAIEHUs
KOCMOHaBTa wy. MeTojIoM «Cesl-BCTajl», OIMMCAHHBIM B IPEJbIIYIIEM MyHKTE 3aJaqi, KOCMOHABT
MOXKET M3MEHHUTh YIJIOBYIO CKOPOCTH W BpallleHus Kadejeil 3a omguH 060poT. [Ipudem 310 HYyKHO
JIeJaTh MUKJINIECKU, BO3BpaIllasich B MCXO/IHOE T0JI0XKEHWEe B HUXKHEH Touke TpaeKkropun. Ha Ka-
Ky BeJIMInHY Aw KOCMOHABT MOYKET YBEJIUUIUTH YIVIOBYIO CKOPOCTH BpAIeHUsI B HUKHEH TOUYKE
TPAEKTOPUH METOJIOM «CeJI-BCTaJI» 3a OXUH 00OpOT Kadeseir? Bpemsi BcTaBaHWs M IIPHUCETAHNS
cuuTaiiTe JJOCTATOIHO MAJIBIM.

Ipumeuarue: npu 8pawamesdbHoM OBUHCEHUY 68 OMCYMCMEBUE MOMEHMOE GHEWHUT CUA CIIPABE/I-
JINB 3aKOH COXPAHEHHSI MOMEHTA MMIIYJIbCA: IIPOU3BEICHIE UMIIY/IbCa ) MAaTePUAJIbHON TOYKH Ha
PACCTOSTHIE JI0 OCH BPAIIEHUS 7 €CTh BEJMYNHA HOCTOAHHAS
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2.1 Ha BepxHuMit rpy3 BO BpeMs MOJICKOKA JAEHCTBYIOT IIOCTOSTHHBIE CUJIBL: CHJIA TIYKECTU Mg U CUJIA
Mmbim F. [losTomy 9TOT rpy3 JBHKETCS PAaBHOYCKOPEHHO C YCKOPEHUEM PABHBIM

_F—mg_

(m—"1)g. (1)

a



Ero ckopocth B BepxHeil TOUKe v JIEFKO HAXOJIUTCS W3 M3BECTHONW KHUHEMATHIECKOW (DOPMYJIBI

2
v
h = 3L, ona pasmna

v = /2(n—1)gh. (2)

ITocsie Toro xak BerHI/Iﬁ I'py3 J0CTUr BerHeI'?'I TOYKH, 06a, I'pPy3a HaYUMHAIOT ABUI'aTbCA BMECTE,
npuieM CKOPOCTb IEeHTPpa MaCC CUCTEMBI paBHa IIOJIOBUHE MaKCHUMAaJIbHOM CKOPOCTH BEPXHEIr'o Ipy3a

1
ve = 5v/2(n— Lgh ~ 3,02 . (3)
C

OTrmeTnM, 9TO B MOMEHT IOJIHOT'O BBIIPIMJIEHNE YACTh MEXAHUYECKOW SHEPIHHU YeJIOBEKa Teps-
eTcsd — CUTyallls aHaJOrnvYHa abCOJIIOTHO HEyHIpyromy yiaapy. Beicora mojrbema ompejesisieTcs 1o

dopmyie

vE (n—1)
H, =-C - e~ 045m. 4
1 29 4 O, oM ( )

Bpems orTaskuBaHns MOXKHO pacCIUTaTh 110 (bopMyie

heW 2 o0, (5)
a (n—1)g
Omnpenenenne KIIJI nperkka cirenyer marh camocTosTebHO. Hambostee pasymMHOTO ero orpeje-
JINTH KaK OTHOIIEHUE MOTEHINAIHLHON SHEPIUH YeI0BeKa B BepXHeil TOUKN TpaeKTopun K pabore,
COBEPIIIEHHOW BO BPEMsI ITOJITIPbITMBAHUS
o2t 0=l gy (6)
Fh 2n
2.2 YuurbiBag, 4TO BpeMs NIPbIKKA B JIECATH Pa3 MPEBBIMAET IePuoJi KojaedbaHuil, MOXKHO IIpe-
HeOpedYb M3MEHEHNEeM YCKOpEHHS ILTaT(OpMbl 3a BpeMd OTTaJIKMBaHus. KpoMe Toro, B ycjaoBUU
HE 3alaH MOMEHT Ha4daJia IIPbIZKKa, IIO3TOMY €ro HaJlo BbI6paTb 13 yCJI0OBUA MaKCHUMaJIbHOCTHU J10-
cturaemoii BoicoTbl. COBMECTUM HAYAJIO OTCYeTa BePTUKAIbHOM oct OX €O CpeTHUM MOJIOKEHIEM
1aTOPMbI, KOOPAMHATY TIAThOPMbI (M HUYKHETO Ipy3a) 0003HAYNM 1, 8 BEPXHETO TPy3a Ts.
Orcuer BpeMeHM HadHEM B TOT MOMEHT, KOrja ItaTdopMa HAXOJUTCS B KpailHeM HUXKHEM II0-
Jiokennu. [lycTh vesioBek Havas NMPBIKOK B MOMEHT BPEMEHU T, KOTJla KOOPJMHATA, CKOPOCTH W
ycKopeHusi atdopMbl (& TakyKe 060X IPY30B) COOTBETCTBEHHO PABHBI

Too = —AcoswT
vg = Aw sinwr (7)

ag = Aw? coswt



OTU BEJIUYNHBI ABJSIOTCA HAaYaJIbHBIMEU JJIsi IIpoIllecca OTCcKoKa. IIporiecc oTrajkuBaHus IIpoIie
BCET'0 OIKCBIBATH B CHCTEME OTCYETa, CBSI3aHHOM ¢ maaTdOpMOil (He cMOTPs HA TO, 9TO 9Ta CUCTEMA
oTcuera He uHepnuaabHas®). Onucanue JBUKEHUS BEPXHErO TPy3a MOJHOCTHIO aHAIOrHIHO 11.2.1.
OTHOCUTETbHOE YCKOPEHHe BEPXHEro Tejla PABHO

dzﬁlﬂéf+%)=(n— —%09=40—D9(1—R$%5)- (8)

HOSTOMy OTHOCHUTCJIbHaA CKOPOCTH BEPXHEI'O I'Py3a B MOMEHT MaKCHUMaJIbBHOI'O PACIIPAMJICHU paB-

Ha

n—1) g(n—1)

2
YncneHHasd oreHKa’ Ge3pasMepHON BeIMIHHEBI g’é;’fl) ~ 0,13, 1mo3BoJIsIeT HMCIOJIb30BATh PUOJIN-

JKEHHOE 3HaYeHUE 3TON CKOpOCTH

, Aw? cos wr) ( Aw? cos wT)
vy =4/2(n—Lgh|(1l— —— | = /2(n—1)gh- |1 — ———— | . 10

.BozBpairasicb B cucTteMmy oTcUeTa, CBI3aHHYIO C ITIOBEPXHOCTU 3€MJIM, 3aIUIIEM BBIPDAYKEHUS JIJI
cKopocTeii 060X I'Py30B B MOMEHT MaKCUMAaJIbHOI'O ITO’beMa BEPXHETO:

A 2
vy = vy + v; = AwsinwTt + /2(n — 1)gh - (1—M) : (11)

2g(n—1)

zgzv@ﬁhz¢%n—1mh(1—gfﬂ—>:: 2@—1mh(1—éfigff). 9)

Vg = vg = Awsinwr

CKOpOCTb HEHTPa MacCC 9€JIOBEKa B MOMEHT OTPbIBa paBHa

+ - 1 A
UC:%:AwsmwT—l—g 2(n —1)gh - (1_%). -

IL.HH JOCTUZKCHU A MaKCHUMAaJIbHOI BBICOTHI IIPBIZKKa OHa J0JI2KHa ObITH MAaKCUMAJILHA. MaKCI/IMYM

9T0fi (BYHKIMHU JIEPKO Onpe/iesiseTcst (10 aHAJIOIMU ¢ ONpeieIeHIeM aMILTUTY/ bl KojiebaHuii) ¢ 1mo-
MOII[BIO U3BECTHBIX ITPEOoOPa3OBaHUit



1 1 Aw? cos wt
= —/2(n — )gh + Awsinwr — =/2(n — )gh - ————=" = 13
5 V200 = 1gh+ Awsinwr — o v/2(1 — 1)g 2901 —1) (13)

w?h
8g(n—1)
MaKCI/Il\IaJIbHOG 3HaY€HUE 9TOI'O BbIPpazKCHUA JOCTUTIAaCTCA, KOI'/lTa apI'yYMEHT CUHYyCa PaBEH
pPaBHO

- % 2(n — L)gh + [ (Aw)? + (Aw)? sin(wr — )

5> 1 OHO

Vo = ! 2(n — 1)gh + 4/ (Aw)? + (Aw)?

2py
\/ Bt Awy 14 s - (14)

8g( gn—1)

[IepBoe ciiaraemoe B JITaHHOM BBIPDAYKEHUU €CTh CKOPOCTH, PAa3BUBaeMasd U€/IOBEKOM ITPU IPBIKKE C
TBEPJION TOBEPXHOCTH, BTOPOE cIaraeMoe — J100aBKa 0OYCJIOBJIEHHAS JIBUYKEHUEM ILIAT(POPMBI.

55 .

Teneps MO2KHO HAWTHU BBICOTY HPBIKKa 110 hopmysie Hy = ﬁ. Yucienuble pacdeTbl MPUBOIAT K
CIEYIONMM pesynbrataM vo & 4,91%, Hy &~ 1,2M, 9T0 mouTn B Tpu pasza IPEBBIIAET BLICOTY
MPBIKKA C TBEPJION TOBEPXHOCTH.

Hocrarouno uuTepecHo mnpoanaausupoBarb dopmyny (13). B meit tgy = % ~ 0,06. 1z

yestoBus sin(wr —¢) = 1 nazodum, wmo dasa koaebanuti 6 MOMEHM NPBIHCKG Q0ANCHA ObIMD PABHA
wT = S+. To ecmv — ONMUMAALHVIT MOMEHT. NPUHCKA NOCAE NPOTOHCIEHUA TLTATHOPMOIE CBOEro
CpeJIHero TOJIOXKEHHs, YTO KadeCcTBeHHO 00bsicHuMo. Ilrardopma «mmomoraeT» MPBITYHY IO JIBYM
NpUYNHAM: BO-TIEPBBIX, OHA CaMa MMeeT HEKOTOPYIO CKOPOCTb, BO-BTOPBIX, IIPH OTPUIATETHLHOM
YCKOPEHUHU IPBITYHY Jlerde pa3orHaTh BEPXHIOI YaCcTh CBOEr'O TeJjla, TaK KaK ero BeC yMEeHbIaeTC .
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2.3 [lpu pemrennn 3aJa9u 3TOTO IIYHKTA CJIEIYET BOCIIOJB30BATHCS 3aKOHOM COXPAHEHUs] MOMEH-
Ta UMIIYJIbCa, €CJId, [0 MPEXKHEeMY, CIYNTaTh BPEMsI BCTaBaHUs MAJIbIM. 34 MAaJIblil IIPOMEXKYTOK
BPEMEHN JIeiCTBHEM MOMEHTa CHUJIbI TSXKEeCTH MOXKHO mpeHebpedb. [lycTh 3a MasIbiil TpoMekyTOK
BPEMEeHH, KOTJla KadesIl HAXOATCsI IO/ YIJIOM (v K BEPTHKAJIU, YeJ0BeK (B paMKaX paccMaTpuBae-
MOI MOJIeJIN) TIOJIHSLT YacTh CBOEro TeJia Ha paccrosguue h. Vcmoib3yst 3aKOH COXpAHEHUsT MOMEHTA
UMIIY/IbCa, HaiijeM M3MeHeHue ero yrioBoil ckopocTu. Eciam mo Havasaa BeTaBaHUs yIJIOBasi CKO-
POCTD BpallleHns Kadeseil paBHSIIACh Wy 1 00a Ipy3a HAXOIMIUCH B HUXKHEM ITOJIOZKEHUN, TO MOMEHT
IMIy/Ibca 6611 pasen 2mL2wg. Ilocie BeTaBanus yriioBas CKOPOCTH CTaJja PABHOH w, TOTIA MO-
MEHT UMILyJIbca BhipazkaeTcs dopmyoit mw (L? + (L — h)?). IlpupasHuBas 9TH JBa BbIpasKeHus,
MOJIyIUM ypaBHEHUE



mw (L* 4 (L — h)?) = 2mL*wy, (15)
U3 KOTOPOI'o HE TPY/IHO HalTH HOBOE 3HAYECHUE yFHOBOﬁ CKOPOCTH:

212 2
w = Wo = Wo
L?+ (L —h)? 1+ (1- 1)

(16)

Anamuz dopmyiist (15) mokaseiBaeT, UT0, BO-IIEPBBIX, IIPH BCTABAHUI yTJIOBasi CKOPOCTh BO3PACTALT,
a KOrJIa 9eJIOBEK caJiuTcs (B 9TOM cydae h MOXKHO CIMTATh OTPUIATETHHON ), TO yIJIoBasi CKODOCTh
18/IA€T, BO-BTOPBIX, BOZPACTAHUE CKOPOCTHU MTPOIOPIMOHAIBLHO ee Hada bHOMY 3HadeHno. Orcioaa
cJIeJyeT BBIBOJ, — JiIsi HamboJsiee 3OEKTUBHOIO pacKavdnBaHUs HEOOXO/IMMO BCTABATH B HUKHE
TouKe (KOrja yrjoBas CKOPOCTb MaKCHMAJIbHA), & CAJIUTCS B BEPXHUX (KOIJA yIJIOBasi CKOPOCTH
BOOOIIE paBHA HYJIIO), IPUYEM 3a OJMH [EePHOJ] KoJeOaHUl 9T0 MOKHO CJeIaTh JBAYK/IHI.

K amomy oice 601600y 0 memoduke packaiueaHus MONCHO NPUTMU U HA OCHOBAHUL PACCMOMPEHUS,
npeobpadosarus snepau. JIeticmeumesvro, 8 HUHCHET MOUKE 8EC YEN0BEKA MAKCUMANEH, TOIMO-
MY NPU BCMABAHUYL OH QOAHCEH COBEPWUMD DOABWLYIO PAOOMY, MEM CAMBIM, YEEAUUUBAL IHEP2UIO
cucmemuvt. Tax xax npouecc packavwusanus dosscer 6vims NEPUOOUNECKUM, “eaoser 20e-mo 0o~
orcen npucedamo, NPU IMOM IHEP2UA CUCTNEMDL YMEHDUWAEMCA, €€

ymenvuerue bydem mem MeHvUle, YeMm MEHBUWE Y2A06aA CKOPOCML 6 MOMEHM NPUCEOGHUA, NO-
amomy ahpexmuenee 6ce2o npucedamyv 6 GEPTHUL MOYKAT mpaekmopuu. Ommemum margice, 4mo
0AA KOPPEKMHO20 PACUEMA USMEHEHUA CKOPOCTNU DBUNCEHUA HEOOTOOUMO YUUMDBLEAMD, MO 6 NPO-
yecce 6CMABANUA (U NPUCEIAHUA) CUNG MBIUY, HE OCTNAEMCA NOCTNOANHOT.

Urak, Oymem cuuTaTh, 9TO B BepxHeil (HAYaJbHOI) TOYKE YroJl OTKJIOHEHHs] PaBEH (vg, TOIJIa Ha
OCHOBAHUU 3aKOHA COXPAHEHMs SHEPI'UUd MOXKHO 3alliCaTh ypPaBHEHUE

2m LAw?
2mgL(1 — cosap) = TO, (17)
IJIe Wo - yIVIOBasi CKOPOCTh B HUZKHE[l TOUKE, KOTOPasi BHIPAXKAETCsI U3 9TOIO yPABHEHUS:
2 9
wi = 23(1 — cos ap). (18)

[IpuMmenum Tenepb aHAJIOTUYHbBIE SHEPIeTHYECKUE PACCY KIEHU JIJIA OTIPEJIETIEHNST MaKCUMAJTLHOTO
yIJya OTKJIOHEHUA TIOCJe TOrOo, KaK 4eJOBEK BCTaJl B HUKHEN TOYKeE:

m(L? + (L — h)?)w?
2

U3 ypasuennit (19), (18) u (16), caeayer, 9T0 MAKCHMAJIBHBIA U HAYATBHBI YIJIBI OTKJIOHECHUS
CBSI3aHBI COOTHOLICHUEM

=m(L+ L —h)g(1 —cosay).

(1 —cosay) = B(1 — cosay), (19)

_ 4 1 ) . ;
rjie obosHaueHo 3 = TOSRD)E  amhT 1,16 - moCTOAHHBIN /I paccMaTpPUBAEMOI CHUCTEMBI
Kodpburment. Takoe yKe COOTHOIIEHNE CBA3BIBAET YIJIBI IIOCJIE ITEPBOI'O M BTOPOT'O BCTABAHMIA

(1 —cosay) = B(1 — cos ;) = B*(1 — cos o). (20)

PacueTsl IPUBOAAT K CJISIYIOMNUM YUCICHHBIM pesyabTaTtam: mpu ag = 10° o ~ 10,8°, ap ~ 11,6°.



Hnmepecrio maxorce nodcuumamo, CKOALKO 6CMABAHUT DOANCEH COBEPUUMND YEAOBEK, UMDl <KPY-
manymo coanviwkos. aa amoeo pexyppenmuyro gopmyay (19) mootcrno npedemasums 6 A6HOM
sude

(1 —cosay) = B*(1 — cos ay)

N3 KOTOPOI'0 MO2KHO BBIPpa3WTb YHCJ/IO ITHUKJIOB N J0 IIOJIHOT'O o60p0Ta (HOKa KOCHMHYC HE€ CTaHET
2

pasubIM -1). Pesynbrar pacuerop N = lnll_n% ~ 30 (15 momHBIX KoIebaHU) - MHO2064MO, MO-
otcem u ne xeamumov cus! Ipuvem, ocHo8HAA HaACD IMUT YCUAUT 3AMPAHUBALEMCA HA HAYANOHYIO
packauky, max oas mozo, umobwv, packpymumucs om 90° 1o 180° docmamouno namu ecmasanut!
2.4 Tlpu pemnieHun 3TOTO IMYHKTA CJIEIYeT BOCIOJIB30BATHCS OCHOBHBIMH PE3Y/IbTaTaMU, IOJIYIeH-
HBIMH B TIpeablayiieM. Tak, 3a BpeMs BCTaBaHWs B HUXKHEH TOYKE YIJIOBasg CKOPOCTb BpPaIEeHUs

YBEJIMIUTCS OT Wy JI0 Wy, oupeensgemoit ¢popmyioit (16)

B 2
R 9 e

Kaxk MbI BbIICHIIN, TIPHCEIATh HAJIO B TOM MeCTe, IJie YIJIoBasi CKOPOCTb MUHUMAJIbHA, B JaAHHOM
cllydae — B BepXHeil TOUKe OKPYKHOCTH (Oy/IeM CUUTATh, 9TO KAUeJn ¢ YeJOBEKOM ee
jocruraior). Ha ocHOBaHMYM 3aKOHA COXPAHEHWs! SHEPIUsl JIJIs JBUZKEHUsI OT HUXKHEH J10 BepxHeii
TOYEK 3aIIUIIeM

L* + m(L — h)? L? +m(L — h)?
m +n;( o™ +”;( V2 omg(L+L—h). (22)

N3 sroro ypaBHenus BbIpa3uM YIJIOBYIO CKOPOCTb Wy B BEPXHEH TOYKE OKPYKHOCTHU

w2:w2—4g 2=h/L )
27 L1+ (1-h/L)?

Eme pas npuvennm dhopmyity (16) mist pacdera yriaoBoil CKOPOCTH ws TIOCTE «IIPUCEIAHIST BBEPX»
B BEpXHell TOuKe, 3aMeHUB B Heil h Ha (—h)

(23)

2
1+ (1= (h/L))
Hakomnerr ere pa3 npuMeHUM ypaBHEHUA 3aKOHA COXPAHEHUs SHEPTUs JIJIA JIBUKEHUs] OT BepXHeEil
TOYKU JIO HUXKHEN

ws 2(,02. (24)

2mL? 2mL>?
"; Wl = ”; w2+ 2mg - 2L. (25)
13 KOTOPOTO MOy IrM (hOPMYJIY, aHAJOrHIHYO (23):
2 2 g

HOC.HG,ZLOB&TG.HBHBIG IIOJCTAHOBKH W YHUCJIEHHBIC DAaCYeThl IIPUBOAAT K CJICJAYIOIMUM pPE3yJIbTaTaM:

W~ 1,050 w? = 1,10w2 — 4,20%; W2 =1,2202 = 1,342 — 5,12,

. : (27)

wi = 1,34w5 — 1,12L



y‘H/ITbIBaH, 9TO BTOpPOE CJlaraeMo€ MeHbIIE II€PBOI'O (TaK MHHHUMaJIbHasA CKOPOCTD, HeO6XO,Z[I/IMaH
JIS1 TOTO, ITOOBI CJIeJIaTh OJIUH MOJIHBI 060POT JI0JIXKHA YJIOBJETBOPATH YCIOBHIO W > 44), MozKHO
HIPUOJIMZKEHHO 3allUCaTh (a4 MOMCHO U He 3anucvieamy) wy ~ 1,16wy. VHbIME ciioBaMu, 3a OUH
000POT yIJIOBasi CKOPOCTHh MOXKET ObITH yBeaumdeHa Ha 15% - IoKa XBATUT CUJI, 9TOOBI BCTaBATh U
IIPUCE/IaTh.

Cmpozo 2060pa, He AUWHUM ObLAO OB NPUBECNU U OUEHKY CUABL, KOMOPYIO JOANCHDL DPA3BUBATND
MBALYDL HO2 6 IMOM 2UMHACTIUMECKOM ynpastcreruu. Ho, waw summacm cuaen! — on moorcem
PA3BUBAMD CUAY 6 MPU € MOAOSUHOT PA3a NPESLIUAIOWLYI0 €20 GEC, NOIMOMY bydome yseperv,
wmo amot cuav, reamum!

2 He namuoro ciaoxxhee n peuieHue B OOBIYHOM I/IHepIJ‘I/IaJIbHOfI cucreMe orcdera, CBSI3aHHOI C IIO-
BEPXHOCTBIO 3€EMJIA.



