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1. B ogqHOpOIHOM HHJIUHAPE pagnycoM R u maccoit m
Ha paccTosSHUHU R/2 OT 1ieHTpa MUINH/pA IMapauIeIbHO ero
OCH TIPOCBEPJICHO CKBO3HOE OTBEPCTHE UMEIOIIEe paauyc I
= R/2. OTBepcTHE 3aIMTO BENMIECTBOM, INIOTHOCTH KOTOPOTO \
B N= 3 pa3a OOjbIlIe IUIOTHOCTH BemecTBa. LumuHap Z/, 7 N\ R/2
HAaXOJIWUTCSA HA  TOPU3OHTAILHONH  TMOBEPXHOCTH B oV
MIOJIOKEHUH, TIOKa3aHHOM Ha pUCYHKe. OnpenenuTe, Kakyro
MUHAMAJIBHYIO ~ pa0OTy  HYXHO  COBEPIIUTH IS
NepeKaThiBaHUs 0€3 CKOJIBKCHHS JTOr0 IWIMHApPAa TaK, YTOOBI €ro IIEHTP
nepeMecTriICs Ha pacctostHue L = 7R,
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Pewenue

B mnpouecce mepekareiBaHUs LEHTP MacC OT €ro MCXOJHOIO MOJIOKEHHS
MMOJHUMAETCS HA BBICOTY, PABHYIO YIBOCHHOMY PACCTOSIHUIO €r0 OT OCH LIUJIUHIPA.

[lenTp Macc mHenoro HNWIMHApPA HAXOAUTCA Ha ocu IuiuHiapa. LlenTp macc
3QJINTON YaCTH HAXOJUTCS Ha OCU 3AJIMTOM YacTu. BeiOepem Havallo oTcueTra Ha OCH
nesoro uuiauHApa. Onpenennm TMOJO0KEHHE IEeHTpAa MacC OCTaBIIEHCS YacTh
HWIMHAPA OTHOCUTEIIBHO OCH HWJIMHApPA. Macca BBICBEPICHHON YaCTH OTHOCUTCS K
Macce LEeJIOro UMJIMHAPA, KaK TUION[A[b CEUCHUS BBICBEPJIICHHOM YaCTH OTHOCUTCS K
TIJIOIIA/IM CeUSHHUS 1IeJIoro IuiauHapa. B 3agaue 3to otHomenue paBHo 0,25. Beioepem
Ha4ajo OTCYETa Ha OCH 1EJIOTO IHJIUHIIPA.
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Macca 3anuToit yactTu B 3 pasza OOJibllle MAacChl BBICBEPJICHHOTO BEIECTBA
nwmHApa. OctaBmasics macca wmwimHApa coctaBisger 0,75 macchl UWIAHAPA.
[TonoxeHue neHTpa Macc NOJy4eHHOIO Tela OMPEIEIMM OTHOCUTEIBHO LIEHTPa Mace
3QJIMTON YacCTH:

o)
= 1,5m - 3

OTHOCHUTEIBLHO OCH MUJIMHAPpA OCHTP MaCC HAXOOAUTCA Ha PaCCTOAHNN

Pabora 1o nepemMenieHuro MUInHIpa paBHa
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2. B cTeHke OTKpBITOro cBepXy 0aka ¢ BOIOM MPOCBEPIICHBI OJHO MO APYTUM
nBa HeOombmmx otrBepcTus. OJHO OTBEPCTHE PACHONOKEHO Ha TioyOomHe h ot



TIOBEPXHOCTH BOJIbI, BTOpO€ — Ha riryouHe 3h. YpoBeHb BoJbI B 0ake MOAIEPKUBACTCS
nocTtositHHbIM Haliure paccTossHHE OT MOBEPXHOCTH BOJBI B O0aKe 10 BEPTUKAIU O
TOUYKH [IEPECEUEHUS CTPYH BOIbI, BBITEKAIOIINX U3 OTBEPCTHSL.

Pewienue
ITo Teopeme Toppudessii CKOPOCTH BBITEKAIOIIUX CTPYH BOJbI paBHbI

VYcioBue nepeceueHus: CTPyH Mo TOPU3OHTAIN
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3. JlBa Mos HEOHa W TPH MOJS TS
HAaXOJATCS B  JIEBOM  TMOJIOBUHE  UWJIWHAPA, o F o
MOKAa3aHHOTO Ha pHUCyHKe. [{unuHap pasjaeneH Ha Q prood
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JIBE YaCTH TMOPIIHEM, COCAMHECHHOTO MNPYKUHOH C
MpaBbIM TOPLOM LuiMHApaA. CrpaBa OT MOPIIHS —
BakyyM. B orcyrctBue  ra3oB = IOpUIEHb
pacroJiaraeTcsi BIUIOTHYXO K JIEBOMY TOpILY LUJIMHIpPA, MPU ITOM MPYKUHA HE
nedhopmupoBana. bokoBasi MOBEPXHOCTD IWIMH/IPA U MOPIICHD TEIJIOHSTIPOHUTIAEMBI.
HarpeBanue rasa ocymiecTBisieTcss 4yepe3 JieBbli Topern IuiauHapa. [Ipenedperas
TPEHUEM IOPIIHS O CTEHKU LIJIMHAPA, ONPEAETUTE TEIIIOEMKOCTh PACCMaTPUBAEMOMN
CHUCTEMBI.
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Pewenue
O6o03HauUM 4epe3 X pacCTOSHHE OT JIEBOTO TOpIAa LUJIWHJIpPA 10 TOPIIHS.
JlaBieHue raza
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N3 3TOTO0 BBIpa)KEHUS BUIAHO, YTO JAABJICHHUE TIPSIMO TPOMOPIIMOHATIBLHO 00BEMY

raza. Pabora rasa B sTom CJIy4ac paBHa

1
A= E(p1 +p) (V1 — V)

[Ipu mepexone u3 coctosiHust 1| B COCTOSIHME 2 TPHU YCJIOBHH, YTO JaBJICHUE
OpsSMO  TIPONOPIMOHAILHO 00beMy C KO3(G(GUIIMECHTOM MPOMOPLIUOHATBHOCTH K,
pabora raza OyzieT onpeaesaThCs KaK

A =05 +p)V, = V1) = 0,5k(VF — Vi) = 0,5(vy + v,)RAT
N3MeHeHne BHYTpEHHEN dSHEPTUU
AU = 1,5(v; + v,)RAT

Kax CICAyCT U3 IICPBOro Haydalla TCPMOAMHAMHUKH, KOJIMYCCTBO TCILJIOTHI Q,
IMOABCACHHOC K I'a3y, paBHO CyMMC pa6OTI>I raza 1 U3AMCHCHM: BHYTpCHHGﬁ OHCPI'UH.
PEBI[GJ'II/IB 9Ty CYMMY Ha H3MCHCHHC TCMIICPATYPbI, ITOJIYYHUM HCKOMOC 3HAYCHHUC
TCIINIOEMKOCTH CUCTCMBI.
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4. ’)KecTkoe TOHKOE OTHOPOJIHOE MPOBOASAIIEE KOJIBLIO pagnycoM R u maccoir m
JICKUT HA TOPU30HTAILHOW HEMPOBOASIIEH MOBEPXHOCTH U HAXOAUTCS B OJTHOPOTHOM
MAarHUTHOM I10JI€, CUJIOBBIC JIUHUKM KOTOPOTO TOPU30OHTaNbHBIL. [Ipy npomnyckanuu no
KOJIBITYy TOKa CHJIOHN | KOIBbII0 HAYMHAET MPUNoAHUMAaThCs. Halimnre 3HaueHue MoTys
BEKTOpPAa MAarHUTHOW UHAYKIIHH.

Pewenue
Konbo npunogHumaercs, onupasicb OJHOW CBOEHM TOYKOW Ha CTOJ. IlycTh
KOJIBIIO TIOBOPAYMBACTCSA MPHU ATOM Ha Maublid yroi d¢. IIpu sToM coBepmiaercs
MeXaHu4Yeckas paboTa
A =mgRdy

PaGoTa B MAarHMTHOM II0JI€ TIPY 3TOM PaBHa
A =mR?*Bldg

[IpupaBHuBas 3tu pabOTHI, MOITYUUM
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5. Uepes HeBecOMBIN OJIOK, YKPETUICHHBIM Ha MOTOJIKE KOMHATHI, IEPEKUHYTA
HeBecoMasl HepacTsHKMMas HUTh, Ha KOHIIaX KOTOPOM IMOJBEIICHBI IPYy3bl MaccaMu M;
u My IlpeneGperas TpeHueM B OJIOKE W CONPOTUBJICHHWEM BO31yXa, HaWIUTE
YCKOpPEHHE IIEHTPa Macc dTON CUCTEMBI.

Pewenue

[TockoJIbKY YCKOPEHUS TPY30B PABHBI 110 MOYJIIO, IMHUS COSANHSIONIAS TPY3bI
OyJeT BpalaTbCsi BOKPYT TOUKH, JIeXkKaIIel Ha OJTHON BEPTUKAIIH ¢ OChIO Oyioka. [IycTh
JUIS. ONPENEIEHHOCTH M; > My U MYCTh B HEKOTOPBII MOMEHT BPEMEHU TPY3bl
HaxOJSTCS Ha OJHOM BBICOTE Ha pacctossHUU L npyr ot apyra. Toraa ueHTp macc,
HaXOJISIINICS Ha PaCCTOSIHUU

L mpL _ my—m,

2 mq+m, mq+m,

OT CEpPEANHBI PACCTOSHHS MEX]Yy Ipy3aMu OyJIET UMETh YCKOPEHHE

my —my\?
Fe = 9 (m1 + mz)
6. ITo rmaakoi TOPpU30HTATBHON MIIOCKOCTH
CKOJIB3UT co ckopocThio V =1,0m/c ToHKHI
OJTHOPOJHBIN Opycok amuuou L = 1,5 m. bpycok
Hae3’kKaeT Ha IIEePOXOBATHIN yU4aCTOK MIOCKOCTH C
kodddummentom Tperus p = 0,15 u pmuHON | . e
S =0,5 M u, mpoiIg 3TOT Y4aCTOK, a0COITIOTHO HEYIIPYTO yz[apﬂeTCﬂ 0 BepTI/IKaJ'IBHYIO
creHky. Ompenenute Bpems ABMKEHUS Opycka 10 MIEPOXOBATOMY Yy4YacCTKY
TIOBEPXHOCTH. Y CKOPEHHE CBOOOIHOTO ITaJIeHHs CYATATh PaBHBIM 10 m/c?,
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Pewenue
Cuna TpeHUs CKOJIbXKEHHUS MO MIEPOXOBATOMY YUACTKY ONPEACIISIETCS KaK

M

F=,ufxg

PaboTa cwiibl TpeHus
_ uMxg$
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CKOpOCTI) TCJIa B MOMCHT COyAapCHHUs CO CTECHKOM
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V= |V2Z-
1 L
YPaBHeHI/IC JABHXKCHUSA TCJIa
d*’x uMg
M—+—=x=0
dt? L x

Pemenuem sToro YPAaBHCHUA ABJLICTCA 'apMOHHUYCCKAA q)YHKHI/I}I, Ha Y4aCTKEC OT
BBC3/1a Ha HICpOXOB&TBIﬁ Y4aCTOK 10 OCTAHOBKH TCJIA.
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v L = cos ’&T
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OxoHYaTeIbHO I[IojJa1ydacMm

’ ’VZ_&SZ
T = ’Earccos 7 L ~ 0,52 c




