26 KBAHT

T0 peamusyercs ciaydaii 1). Ecu ke BbIIOTHSETCS Hepa-
BEHCTBO
2
MR
4R* —h I

TO peanusyercs caydaii 2).

Tenepb HyKHO 1 7151 caydast 2) HATH TPOEKINH CKOPO-
cTell 1IeHTPOoB 111aii6 Ha 0Ch ¥ B UCXOHON CUCTEME OTCYETa

nocsie yaapa. Oun GyyT paBHbI
Vyy = 20(sin@—pcos o),
Upy = 20lLCOSQ

YT0o6bI HANTH MOLYJIN CKOPOCTEN IIEHTPOB a6, ciaeayer
BOCTIOJTb30BaThCsT Teopemoii [Tudaropa. ITo yurarensim
MIPEIOCTABJISETCS CAEAaTh CaMOCTOSITETHHO.

B.Yanaes

®2397. B nacmosuwee 8pems 6 Mupe wupoko ucnoib3y-
tomes sucsuue mocmot (puc. 1). Hecywas xoncmpyxuust

Puc. 1

sucCsUez0 MOCMA npedcmasisem coootl 2ubKuil s1eMenm,
€20 HA3bI6AIOM Kabesem UM Uenvlo, 3AKpenienivlii Ha
npounvlx onopax — nuionax. Ilporem mocma nodeewen
K uenu na eepmuxdaiviuix mpocax. lIlockoavky macca
npoaema Muozo O0abWEe MACCHL UENU, GePMUKAILHBLE
mpocuL pacnoioxenst 6u3ko opyz k Opyzy (yenv MoxHo
cuumamy nAABHOU Kpusou), a ux Oaumvl nOO0OParvl

-
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Puc. 2

MAx, 4mo Cubl HAMSKEHUS 8CEX MPOCOE 00UHAKOBYL.
Haiioume ¢opmy uenu, m.e. ypasuenue yenu 6 cucmeme
Koopounam, u300pPaxennol na pucynxe 2.

Pemrenne atoii 3agaun conepsxnurcsa B ctatbe C.MypaBb-
eBa «Bucsgune MOCTbI» B 3TOM HOMEpE JKypHAaJIa.

®2398. /lse naacmunxu umetom 00y u my xe oauny L,
wupuny H u moawuny d, npuuem I > H > d. Ilaac-
MUNKU COeNAnbL U3 PAZHBLX MEMALI08, CKACEHLL U 06Dd-
3Y10Mm 00HY MAK HA3BIGAEMYIO OUMEMANTULECKYIO NAAC-
munky moawunou 2d. Memainvl umerom pasuvie Ko3¢h-
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Guyuenmol. mennosozo pacwupenus 04 U O, U pasHvle
modyau FOunea E, u E,. IIpu nexomopoi memnepamype,
Hanpumep KOMHAMHOU, OUMEMANIUYECKAS, NAACTNUHKA
npaMas, a npu noGvLuenul memnepamypvl na At zpady-
co6 ona uckpueasemcsa. /o Kaxoi memnepamypvt HyKHO
Hazpemv GUMEALIUUECKYI0 NAACMUNKY, 4MoObl OHA 00-
pas3osana Koivyo?

Ecu 6b1 y1acTUHKY He ObLIN CKJIEEHbBI, TO PN HarPeBAHUN
KakJasi U3 HUX yBeJauunjaa Obl CBOIO JIJTUHY, ITUPUHY W
TOJIIIUHY B OJIMHAKOBOE KOJMUYECTBO Pa3 B COOTBETCTBUU CO
CcBOMM K03 PUIMEHTOM TeIJIoBOro pacinupenus. Ho ra-
CTWHKN CKPETJICHBI, TO3TOMY Ta W3 HUX, KOTOpas TpH
TETIOBOM PAaCITUPEHNUN yBEJIUINIach Obl B JITHHY GOJIBIIIE,
OyJieT ckaTa 3a CYeT B3aMMOJIEHCTBUS C JIPYTON TJIACTUH-
Koii. 11, coOoTBeTCTBEHHO, Ta MJIACTHHKA, KOTOPast y/IJINHN-
Jlach ObI 32 CYET TEIJIOBOTO PACHIMPEHUs MeHble, OyaeT
JTOTIOJTHUTETbHO pacTaHyTa. [IocKoIbKy ynpyrue miacTuH-
Ku 6y yT u3ru6aThCsi, TO KXKAas U3 HUX OY/IeT «COMPOTHB-
JIATbCs> U3rUGy, U B pe3yJibTare Oy/IeT JOCTUTHYTO HEKOTO-
poe ToJioskeHne paBHoBecusi. MOXKHO pa3buTh Bce U3MeHe-
HUS, TPOUCXO/IAIINE C TJIACTUHAMHU, Ha TPU dTala.

1) Harpes u yumnenne miactuiok. [Ipu aToM ymmHenns
IJIACTUHOK cOCTaBAT LoyAt n LoL,Af .

2) W3rn6 maacTHHOK TakKuM 06PasoM, 9TOGbI PainyC KpH-
BHU3HBI BOTHYTOW TIOBEPXHOCTU GoJiee JTUHHOW TITACTHHKH
ObLJI paBeH PaNycy KPUBU3HDBI BBITYKJOH MOBEPXHOCTH
KOPOTKOH mmacTuHKU. [Ipm 3TOM K KOHIIAM TIJIACTUHOK
6y 1y T IPUJIOKEHDI OIUHAKOBDIE TI0 BeJIUUUHE U ITPOTUBOIIO-
JIOKHBIE 10 HATIPABJIEHUI0 MOMEHTBI cuyt M.

3) Cyxartue AIMHHON IJIACTUHKK M PaCTSKeHne KOPOTKON
IJIACTUHKU OJIMHAKOBLIMU CUJIaMu F Tak, 4TOOBI JIJTMHBI
BOTHYTO# IMOBEPXHOCTU JIIMHHOW IJIACTUHKU U BBITYKJION
MTOBEPXHOCTU KOPOTKOW TMJIACTUHKYU CTAJIHN OJIMHAKOBBIMHU.
Bropoii u TpeTuii aTanbl COrIaCOBaHBI APYT C APYTOM, T.€.
cunbl F u MOMEHTbI cuJi M onpeneJeHHbIM 00pa3oM
CBSI3aHBI YT ¢ Apyrom. Korma mocsie aTux Tpex JTamnos
TJIACTUHKY OKAXKYTCS COCTMHEHHBIMU, OHW TaK U OCTAHYTCS
B 3THX TMOJIOKEHUSX, COXPaHssd CBOM (hOPMBI.

Bynem cunraTh, A1 ONpeieIeHHOCTH, YTO 04 > O, . O60-
3HauYUM CUJIy B3auMozelcTBus ILmactunok yepes F. Ilnac-
TUHKY U30THYTCS, ¥ KaK7as M3 HUX 3a c4eT gedopmarn
uaruba OyZeT <«CONPOTHUBIATLCS> AEHCTBUIO CUJIbl F o
CTOPOHDI CBOEI coce/iku. VI30rHyThIE Cpe/iHIe TOBEPXHOCTH
KaX/I0H MJIACTUHKY, KOTOPbIE ITPU KOMHATHON TeMIepaTy-
pe GbLTH MJIOCKOCTSIMU, HAXO/ISITCSI HA PA3HBIX PACCTOSTHUSIX
OT IeHTpa KpuBHU3HbI. CpeiHsIs MOBEPXHOCTh 6oJiee JITUH-
HOI1 TJIACTHHKY OTCTOUT Ha paccrosiHue R +d/2, a Gosee
KOPOTKOII TJIacTuHKY — Ha paccrosinne R —d/2 . O6o3na-
YUM 4epe3 @ yros, KOTOpbIii 00pasyioT JPyT € JAPYrom
IJIOCKOCTH, KacaTesJbHbIe K KpasM M30THYTO# GUMeTasin-
yecKoii macTuiky (1o yCJI0BHIO 3a1a491 9TOT YIOJl JOJKEH
crarb paBHbiM 2T). OH paBeH L/R, Tak Kak J/JIMHA
IJIACTUHOK W3MeHmJach Maso. [lycTb m3aMeHeHus JauH
IIJACTHHOK, CBSI3AHHBIE C HATPEBOM, PABHBI X, U Xy
COOTBETCTBEHHO, a M3MEHEHUSI JIJINH, CBSI3aHHbBIE C B3AUMO-
IEeUCTBUEM ILJIACTUHOK, paBHBI X1 W X PaCTHHyTaH

mIactuHKa cospaer cuiny F = Hd - E, (xfz/L). Jra cuia

pacipezesieta 1o Ce4eHunIo IMJIACTUHKN paBHOMEPHO, 11O3TO-
MYy IIpU pacyeTe MOMEHTa 39TOU CUJIBI MOKHO CUNUTaTb, 4TO



«KBAHTA>»

SAJAYHHUK

I0IIeecst 3epKaJIo TIPEeICTABIIsIeT co60i pU3nIecKuit MasdT-
HUK, y KOTOPOrO IIPU OTCYTCTBUU TPEHUS COXPaHSAETCS
MeXaHuYyecKas 9Heprus. IJTa dHEepPrusl CKJa/bIBaeTcsd M3
HOTEHIIMAIbHON SHEPIUK 3epKaJia B I10JIe TSAXKecTn 3eMJn
1 KWHETUYECKON SHEPTUU BPaIaTeJbHOTO JIBUKEHUS 3€P-
kama. Ecam mMacey 3epkana 0603HaunTh M, TO TIOTEHITH-
aJbHAs 9HEpPTHsl, OTCYUThIBaeMasl OT ITOJIOSKEHUS, KOTAa
IJIOCKOCTD 3€PKajia 3aHNMAaeT TOPH30HTAIbHOE TOJIO0XKe-
HUe, paBHa

-Mg % cos @ .
B sToT ske MOMEHT BpeMeH! KUHeTHUeCcKast SHeprus paBHa
2 oL 2 72
do V' Moy, (doY EM
dt ) 2Ly dt 6
B coorBercTBUM € 3aKOHOM COXPaHeHUsI dHEPrUl,
2 72
deY L'M MgL cos
dt 6 2

MgL
¢o=- 5 COS Oy |

OTcrola MOKHO HaWTH YTJIOBYIO CKOPOCTb BpalleHus
3epKasa:

dt L
Ecmn nponuddepeniimpoBarpb moydeHHOE COOTHOIIEHUE
1o Bpemenu (JIEBYI0 U MPaBylo €ro 4acTu), TO Haiijem
VIJIOBOE YCKOPEHHE 3epKaJa:

m—@z\/g—g(cosq)—cosoco),

do d* 3¢ .
=== —— )
dt  dt’ or

W3o6paskenne ocbl BCET/1a HAXOUTCS HA OJTHOM U TOM JKe

PaCCTOAHNU OT OCHU BpalllcHUA 3€pKaJla, T.€. OHO JIBUIKETCA

10 OKpyHOCTH pamuycoM R =+h> +d* . Yraosas cko-
POCTD JIBUKEHUS OTPe3Ka, COCJAMHSIONIETO OCh BpalleHus
3epKaJia 1 n306paskeHue ochl, B /IBa pa3a 6OJIbIlle YII0BOI
CKOPOCTH BpAIleHUs 3epKaJia, II03TOMY CKOPOCTb U306pa-
JKEHUSl paBHA

3¢ (h* +d*)
v=R-20=24———(cos@—cos0y) .
YIII0BOE YCKOPEHIIE 9TOTO 3Ke OTPE3Ka, OUEBH/HO, TOXKE B
JiBa pasa GoJIbIIe YIJIOBOTO YCKOPEHNUsE 3epKasa. Y cKope-
HIe H300PAKEHHS OCDI CKJIA/IBIBACTCS U3 JBYX COCTABJISI-
IOIHX: TIPOJOJIBHOTO (B0 CKOPOCTH ABUKEHHUSI) yCKO-
PeHIst, PABHOTO

2 2
Gpon = ZR% = 202 + d? % ,

1 nonepedHoro (K CKOpoCTH ), WJIM LEHTPOCTPEMUTENBHOTO
YCKOPEHUs, PaBHOTO

2
2 2 7(do
a =RQ2w) =4Vh" +d°|—| .
Tioriep ( ) dt
OKOHYATEIbHO, MOJYJIb YCKOPEHHS! M300PasKeHUs OChI
paBeH
2 haqd =

PO/ nonep

_ gV + d
L

a = ,|d

\/9 sin® @+ 144 (cos ¢ — cos 0t )’

C.Bapaamos

Bucaumne mocTtbl
CMypasbes

B 1634—1636 rogax Tammieo lanmieit Hammcas cBoOi
TJIABHBIN TPY/I IO MEXaHWKe — «Beceipr 1 MaTeMaTnaecKue
JIOKA3aTeqbCTBA JIBYX HOBBIX HayK». B aTtom Tpyme oH
copMyImpoBas TEOPUIO PABHOYCKOPEHHOTO /IBUKEHUS U
3aJI0KUJI OCHOBBI CTATUKKM U CONPOTUBJIEHUS MAaTEPHATIOB
— HayKW, 3aHUMalolieiics nsydenueM aedopmaruii teJ.
lFanuneit numer B «Dbecenax»: «BobGbem B creny maBa
I'BO3/Is1 HAa OAMHAKOBON BBICOTE HAJ[ TOPU30HTOM W
MEX/y OJHUM U JPYIMM TBO3/leM II0/IBECUM TOHKYIO
nenouky... Ilenouka ara, cBucas, pacoJIOKUTCS B BUJIE
napabosbl>. B gpyrom mecte aroit jxke kuuru lanuseit
MUIIEeT TO-APYroMy: <«... KaHaT, HATSIHYTBIH B GOJbIIEi
WJIM MEHBIIeH CTeleH!, pacloJaraercs 110 JUHAU, BeCcbMa
6m3Koi K mapa6ose. CXOICTBO CTOJb BEJIMKO, YTO €CJN
BBI HAUEPTUTE HA BEPTUKATHHON IIIOCKOCTH Mapabo imdec-
KYIO JUHWUIO U ... TIOJBECUTE 1EMOYKY, ... TO BbI YBUIUTE
(yKopaunsas nim yuIMHSS HETOYKY, CMOTPSI 110 HaJ00HO-
CTH), YTO OHA OYEHDb GJIM3KO MOAXOAUT K TapaboJe; mpu
3TOM COBTIA/IeHNE ee ¢ mapabo.ioit HabIoaaeTcss TeM 6OJTh-
IIMM, YeM MeHbllle KpuBU3Ha mapabosbi». B omnoii us
pykomuceit ['amiest ectb uepresx, Ha KOTOPOM U306pake-
Ha MO/[BEIIEHHAS B IBYX TOYKAX Ielb U TYT Ke HaHeCeHbl
TOUKH, JIesKalle Ha 1mapaboJe, COMPUKACAIONIENCS ¢ Tie-
MIbI0 B HUJKHEN TOUKE W UMEIOTEN B Hell Ty jke KPUBU3HY.

W3 dYeprerka BUIAHO XOpoIlee COBMAJIcHIE Mapabosbl €
TIETbI0 B HIZKHEH YacTh W 3aMEeTHOE Pa3JInyue 9TUX JITHWUN
[IpU YJAJeHUN OT HUXKHEH TOUKM IeTTH.

Tak rme ke 1pas, a rje omubancs lanueit?

B 1691 roay, xoraa yxe ObL1 pagpaboTan MaTeMaTHyec-
KWl anajn3, TPU BBIJAIONIMXCS MaTeMaTuka u (puanuka
Tordpun Jleibuun, Xpucrnan Toiirenc u Morann Bep-
HYJLJIU TIPAKTUYECKU OJTHOBPEMEHHO 1 HE3ABUCUMO JIPYT OT
JIpyra pelmmjiu 3aJady <«O IIeMHOI JUHUU» — HaILIN
ypaBHEHIE OTHOPO/HOI TIeH, MO/BENIEHHON B IBYX TOY-
KaX, PacroyIo’KeHHBIX Ha OJJTHAKOBOI BBICOTE, U TPOBUCA-
ToIelt 6Jarofaps cujie TseKecTr. Jta GYHKINS OKa3aurach
He TapaGosoii — OHa Ha3bIBAETCS <«TUTEPOOJUICCKUI
KocuHyc». llenmHast TUHUS MPaKTHYECKN COBIAJAET C Ta-
paGosioit BOM3W CBOETO MHHHMYMa, HO Ha OOJBIINX
PACCTOSTHUSAX OT MUHUMyMa OHA 3aMETHO OTJMYAETCS OT
mapaboJIbl.

A 4TO ecJIi PACCMOTPETD TIEMOYKY, KOTOPAs HATSATHBAET-
Cs1 CHUJION, TIPOMOPIUOHATBHOIN He [IJIMHE KasK/0r0 3BeHa
LETIOYKH, & PABHOMEPHO PACIIPEIeJIEHHO 110 TOPU30HTAIN
BepTUKaJbHON Harpy3koit? C Takoil curyalueil Mbl CTaJI-
KIBaeMcsl, HaIpIMep, B BUCSUYNX MOCTaX, KOT/Ia OCHOBHAS
Harpy3Kka Ha IIeMb [aeTcs CHJIOH TSDKECTH He IIEeNH, a
TTOAIBETIIEHHON K Hell Tpoe3sKell JacTh MOCTa.

Ho cnavama — memHOro 0 Mocrax. Bce KOHCTpyKITMU
MOCTOB MOKHO Pas/ie/TuTh Ha OajouHble W BuUcsune. B
6aJJOYHOM MOCTY OCHOBHBIM HECYIINUM djeMeHToM (1poJie-
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TOM MOCTa) sBjsgercs Oaika wad (epma, Jexamas Ha
oropax mMocta. Camast omnacHast gedopmaiiust 6aT0UHOTO
MocTa — gedopmanus u3ruba 6aiKku; /IS ee YMEHbINEeHUS
MIPOJIETHI HYKHO JIeJIaTh KaK MOKHO Kopoue. B ciydae ke
GOJIBIINX TTPOJIETOB, TIOJT KOTOPBIE HE yIaeTCs] YCTAaHOBUTD
IIPOMEIKYTOYHBIE ONIOPHI, HCIIOJB3YIOT BUCAYINE MOCTbI.
OCHOBHBIM HECYIIUM 3JIEMEHTOM BUCSYETO MOCTA SIBJISICT-
csT THOKUI 3JIEMEHT, KOTOPBIN Ha3bIBaeTcst KaGeaeM WIn
HeHbIO1, 33erHJIeHHbII71 Ha [ABYX MONIHbBIX OIlIOpax —
TInJIoOHaXx, PacCHoOJIOKEHHDbIX B HadaJie M1 B KOHIIE MOCTa, a
IIpoe3iKasda 4aCTb HOABEIINBAETCA K IEITN Ha BEPTUKAJIbHbIX
Tpocax. Takas KOHCTPYKIMs ycTpaHseT HauboJjee onac-
Hble HaNpspoKeHust uaruba. [1aBHble HATIPSIKEHMST BUCSUE-
ro MOCTa — 3TO HANPSDKEHUS PACTSLKEHHS B e U
BEPTUKAJBHBIX TPOCAX, KOTOpPbIE HE TaK OIACHBI, Kak
n3rnb xeyae306eTOHHON GaJKi, U KOTOPble COBPEMEHHDIE

BBICOKOITPOYHbBIE CTAJI JIETKO BbBIIEPI/KUBAIOT.

Kpbimckui mocr, Mocksa

XKuporcHbivi MocT, Mocksa

B nacrosiiee BpeMst Bce MOCTbI ¢ GOJIBINIUMHU MTPOJIETAMU
SBJIAIOTCS BUCAYNME (M1, KaK NX BApUAHT, BAHTOBBIMN) .
IT10, HapuMep, MocT /[>kopka BammarTona uepes [ya-

! Koneuno, uerp y KPYIHBIX BHCSIYUX MOCTOB — 3TO COBCEM HE
1ernb B OBITOBOM ITIOHMMAHHU 9TOrO CJIOBA, a BBICOKOIPOYHBIIL
CTAJIBHOI TPOC TOJIIMHON HECKOJIBKO JECATKOB CAHTHUMETPOB, CIO-
COGHBIIT BBIJIEPIKATH MACCY TIPOE3KEN 4acTu MOCTa.

2016/ Nel

Mocr CuxoymsHs, Kurav

30H — MIEPBBII MOCT ¢ 6OJIee YeM KUJIOMETPOBBIM TTPOJICTOM
(nmma ocrosHoro nposiera 1067 M, rox otkpertrsa 1931,
CIIIA), moct 3os0thIe Bopora (1280 M, 1937 r., CIIIA),
moct Axacu-Kaiixé (1991 M, 1991 r., dnonwust), MocT
CuxoyManb — MepBbIit MOCT ¢ 6oJiee YeM JIBYXKUJIOMETPO-
BpiM 1rposzerom (2120 M, 2009 r., Kuraii) u MHOrue
JIpyTHeE.

Bucsune MocThl He TPeOYIOT >XECTKOTO 3aKpeIIeHMs
[poesyKeil YacTu Ha Olopax U MoToMy MOTYT 6e3 yinepba
JUIS TIETTOCTHOCTH KOHCTPYKIINH 1eMIT(PUPOBATHh BETPOBBIE
WM ceficMmuecKkye HarpysKku. TeM He MeHee, BeTep TPeI-
cTaBJsIeT co60i OCHOBHYIO YTPO3y BUCSYEMY MOCTY: TIPU
CUJIBHOM BeTpe MOCT BeZleT cebsi, KaK KPBLJIO camMoJieTa —
B TIPOJIETE TIO]] AEHCTBUEM TOXBEMHON CUJIBI BO3BHUKAIOT
HaIpsKeHNsl, KOTOPble MOTYT Pa3pyHIUTb MOCT. Takoi
caydail ObLJI B TTPAKTHUKE MOCTOCTpoeHusl — Bucsuuii Ta-
komckuit Mmoct B CIIA 6bin paspyiuen mpu imropme 7
Hos16psa 1940 roza. K cuacTbio, BO BpeMs 3TOTO paspyiiie-
Hus HUKTO He noru6. Ilporecc paspymenust Takomckoro
MOCTa GbLJI CHSAT Ha JIOOUTENbCKYTO BIIEOKaMePy. AHATI3
ATUX MATEPUAJIOB TO3BOJINJ HHKEHEPaM ITIOHITb HEJ0CTAT-
KV KOHCTPYKITIH BUCSYUX MOCTOB 1 pPa3paboTaTh MEXaHU3-
MBI X yCTpaHeHus. B mocieayroniie mpoeKThl BBOIIIACH
3aIUTa OT BETPOBBIX HATPY30K, W KPYIHBIX aBapuii ¢
BUCAYNME MOcTaMu GoJtee He mpoucxoauto. ( Bnewararo-
NIYI0 BU/ICO3ATNCH pa3pylieHns TakoMCKOTo MOCTa MOJK-
HO TIOCMOTpPeTb B wuHTepHeTe Ha cairte http://
www.youtube.com /watch?v=Xxgobk5AFrI)

i IEEEEl I

Mocr fixopaxa BaimHrroHa, CLLUA
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Mocr Pycckui, Bnagusocrok

B Poccun Bucs4me MOCTBI IMUPOKOTO PACITPOCTPAHEHUS
He TOJIYYHJIN; TeM He MeHee, DS/l TAKMX MOCTOB €CTb U B
Haieit crpane. OJH U3 CaMbIX U3BECTHBIX — 3TO KpbIM-
ckuii Mmoct B MockBe. OCHOBHOI MPOJIET 3TOTO MOCTa
umeer jymuny 168 MeTpoB, MOCT ObLT OTKPBIT B 1938 Toy.
B mocnennee BpeMst MOCTPOEH PsiZi BAHTOBBIX MOCTOB,
MCTOJIBL3YIONINX TJIABHYIO W/IEI0 BUCSYET0 MOcTa. B BaHTO-
BBIX MOCTaX TO/IEPKUBAOIIIE MOCT TPOCHI — BAHTBI —
KpernsTcs HelOCPE/ICTBEHHO K MuyioHaM. Jto Pycckuii n
3osoToll MocThl BO Bmazmsoctoke (JIMHA OCHOBHOTO
nposera 1104 m u 737 M coorsercTBenno), Kuposexuit
moct B Camape (571 m), JKusomucubiii Moct B Mockse
(410 ™) u psag apyrux.

Tenepb gaBaiite OleHUM, KAK PACIOJIATAETCS B pABHOBE-
CHM 1IeTb BUCSYero Mocta. VIHbIMU cJIOBaMU, TIPUCTYITUM
K pemenuio 3ajaun M2397.

PaccMoTpuM yuacToK ey Mesx /1y ABYMs BEPTUKATbHBI-
MH TPOCAMH, PACIIOJIOKEHHBIMH depe3 oAnH. [lockoabky
10 YCJIOBHIO Macca IeTH
MaJia, a TPOChI PACIOJO-
SKEHBI OJTU3KO JIPYT K JAPY-
Ty, YYACTKHU IETTH MEX/TY
OVKANTITIMU BEPTUKAJIb-
HBIMU TPOCAMU MOJKHO
cuntath npAMbIMEH (M.
pucynok). Ha paccmar-

T(x + Ax)

PUBAEMBbINl YIACTOK JICHCTBYIOT IBE CHJIBI HATSZKEHUS TIeTTH
(1Mo KpasiM) M cnmta co CTOPOHBI BEPTUKATLHOTO Tpoca (B
neHTpe). YC/I0BUS PABHOBECHS HTOTO y4yacTKa Henu B
MPOEKITMAX HA TOPU3OHTATHHYIO U BEPTUKAJIBHYIO OCH
UMEIOT BUJL

T(x+Ax)coso(x+Ax)=T(x)cosa(x),
T(x+Ax)sino(x+Ax)=F + T (x)sino(x).

3nech T (x)— cuaa HaTsSKeHUs ey Kak (PyHKIMS TOPU-
30HTAJIbHON KOOPAMHATHI X, 0(X) — yroJ1 HaKJIOHA LeMu K
TOPU3OHTY Kak (DYHKIMS X, AX — PacCTOSTHUE MEXK/IY
OmsKaiIMu TpocamMu, F — cijta HaTsyKeHUs BEPTUKAhb-
HOTO Tpoca (KOTopast Mo YCJIOBHIO OJMHAKOBA ST BCEX
TPOCOB M MOKeT OBITh CBsI3aHA ¢ Maccoi Mocta M u
KOJIMYECTBOM BePTHKaAbHBIX TpocoB N: F = Mg/N).
[lens mepBoe ypaBHeHME HAa AX W yYUTBIBAsA, YTO HaM
HEOOXOANMO PACCMOTPETb 3TO BBIPAKEHHE TIPHU MaJoOM
paccrosiHun Meskay tpocamu (B mpegene npu Ax — 0 ),
nosyunM (¢ UCIOMb30BaHKEM POU3BO/IHOI)

T (x + Ax)coso(x +Ax) - T (x)coso(x)
Ax

’

= (T (x)cosa(x)) =0.

Orcrofa HaxoauM
T(x)coso(x)=A,
rjie A — HeKOTOpasi MOCTOSIHHASL, MMEIOMAst CMBICJ TOPH-
30HTAJIbHOI COCTABJISTIONIECH CHJIBI HATSKEHUS 1ETIH, KOTO-
pasi paBHA TOPUBOHTAIBHON COCTABJISTIONIEH CHJIbI, Jeii-
CTBYIOIIEil CO CTOPOHDI IIeIN Ha IHJIOHBI. AHAJIOTHYHBIC
BBIUIC/ICHISI CO BTOPBIM YCJIOBHEM PAaBHOBECHS JAIOT
(T (x)sino(x)) =/, rae [ = F/Ax — yaenabHas HArpysKka
HA €/[MHUIY [UIMHBI MOCTA, U
T(x)sino(x)=fr+B,

rjie B — Hekoropast nocrosinnast. IlofcraBisis ciofa Haii-
JIeHHOE BbIllie BhIpaxkeHue st T (x), moLydnM

Atgo(x)=fx+B.

Ho ranrenc yr/ia HakJOHA [ETN K OCH X €CTh TPOU3BOIHAS
ypaBHeHUs 1ienu 110 nepemMenHoil x. [loatomy

Ay’ (x)=fx+B,
rae y(x) — ypasuenue nenu. [locrosnnyio B Haiiti 1erko:
ocKoJIbKY 1pu & = 0 (cepeHa MocTa) I1elb PacooKeHa
ropusonTtanbio (koopaunary x = 0 UMeeT HUKHSIS TOYKA
nenu), To B =0. A Tak Kak IPOM3BO/HAs yPABHEHHS 1IEITH
3aBUCUT OT X JIMHEITHO, TO ¥ 3aBUCHUT OT X KBAJPaTHYHO:
Lx2 +C,
2A
rae C — mocTosiHHAs. DTa MOCTOSHHAS TAKIKE TOJIKHA ObITh
BbIGpaHa PaBHOI HYJIIO, TOCKOJbKY TPU HAIleM BBIGOPE
CHCTEMBI KOOPANHAT TOUKE ¢ KOOpAnHaToi x = 0 oTBewaer
y =0. Takum 06pa3om, 1emb mpeacTaBisieT co6oii mapabo-
JIy, ypaBHEHHe KOTOPOIl TaKOBO:

y(x)=

[ .2
y(x)="—x
ITOT Pe3yJIbTAT SBJISETCS MPUOIMKEHHBIM: €CJIN Macca
IeNU CPABHIMA C MACCOIT IIPOe3sKell YacTH, TO IIelb OJImKe
K I[EITHOH JIMHUU, eCJIM JKe Macca eIl MaJia 110 CPaBHEHUIO
€ Maccoif poe3:keil YacTu, TO Iemb 6JmKe K mapabodie.






