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10 kiacc
Teoperudeckuii Typ

agaua Ne10-T1. 3ousg

Temueparypa najgaer ¢ Bbicoroil co ckopocrbio k = 8 K/km. Ha Boicore hy =
4 kM, cenoBaresibHO, TeMmueparypa pasHa 17 = 268 K, a gasnenune (o rpaduky)
p1 ~ 62 klla. [I1oTHOCTH BO3/IyXa HA ITOU BHICOTE PABHA

Ps1 = leB
Bl RTl .

Macca reus B mape m; B IIPOIECCe MOTbEMA HE MEHSIETCS, IIOITOMY
R pOMFV
= —.
RTj

3&HI/I]JI€1\{ ycioBu€ paBHOBeCHA 30HIa Ha 3aﬂaHHOf/‘I BBICOTE:
pBlgV = (mr +mo + m,ﬂ)g

Orkyna
leBV pOMFV

RTy RT,
Bes narawmkoB map OyaeT MOTHUMATHCS, [TOKA HE CTAHET CIPABEIIUBBIM HOBOE
yCJIOBUE DaBHOBECHUHA

My = PV — My — Mo = —mg = 4.9 kr.

psgV = (mr +mo)g.

Orcioma ciieryer, 9To

p(h)My — my +mg
RT(h) 174

. m
e £ mO)R ' ph) ~ 48 clTa—1.3 <12

h.
MV KM

p(h) =

1 HaXoXKJIeHHsI BBICOTHI MOCTPOUM TOBepx rpaduka 3asucumoctu p(h) mpsi-
MyIO, COOTBETCTBYIONLYIO NOJYyYEHHOMY YPaBHEHHUIO, W HaiiJeM, 9TO MaKCUMAaJbHAs
BBICOTA PaBHA MPUMEPHO 7.6 KM.

ITpumenanue: va rpaduke (Toscras aunus) uzobpazxkena dyuxims p(h) = po(1—
kh/ TO)A%U, 3314101118 PaCIpeIe/ICHUe JIABJIEHUs 110 BBICOTE [IPU 3aBUCHMOCTHU TEM-
neparypet T'(h) = Ty — kh.
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3ama4va Ne10-T2. HakjoHHas MJIOCKOCTDH

Tak Kak cTepyKeHb YKEeCTKUI U M3HAYAIbHAS CKOPOCTH COODITIEHA BJIOJIb HAKJIOH-
HOIi TIJIOCKOCTH, TO T€JIO OyJIET JBUTAThCs 110 OKPYKHOCTU pajmyca L.

IIpu gBukeHNN Ha TPY3 AEHCTBYIOT YeThIPE CUJIbL: TIOTEHIINAIbHAS CUJIA TAXKECTH
U HEIOTEHIINAIbHBIE CUJIbI TPEHUSI M PEAKIIAN OMOPBI CO CTOPOHBI CTEPKHSI U TIJIOCKO-
cru. Cuta peakiinu O CTOPOHBI CTEPXKHSI, KAK U CHJIA PEAKIINU CO CTOPOHBI TLJIOCKO-
cTH, B JTI000M MOMEHT BPEMEHH HAITPABJIEHBI MIEPIEHIUKYJISIPHO CKOPOCTH, TIO9TOMY UX
pabora paHa Hys0. Crjia TpeHUsI TIOCTOSTHHA, TI0 MOJLYJIIO U B JTIO00H MOMEHT HAIIpaB-
JIeHa IIPOTUB CKOPOCTH, II09TOMY paboTa CUiIbI TpeHusd Oyaer pasHa Ay, = —Frp S, 1€
S — JUIMHA Iy TH, TPONIEHHOTO TeJIOM. 3aluilieM BTOPOi 3aKoH HbIOTOHA B IpOEKINI
Ha OCb, IEPIEHINKYIISIPHYIO 11ockocT: N —mg cos a = (). Tak Kak Tes10 CKOJIB3UT, TO
Ha Hero JefiCTByeT CHUJIa TPEHUs CKOJIbKeHUs, pasHasdg Frp, = ulN = umg cos a. Ilycts
CKOPOCTB I'py3a B BepxHeil Touke paBHa (). 3amuineMm CBs3b MEXK/y M3MEHEHUEM Me-
XAHUYECKOIN HEPruu Tejia U paboToil CUJIbI TPEHUS:

2
(mg-2Lsina —0) + ( - %) = —pmgcosa - L.

CxopocTb v1 6y/1eT paBHA

vy = \/gL(4sina + 2umcosa) = /(4 + m)gLsina ~ \/7.14 gLsin a.
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PaccmorpuM B IPOM3BOJIBHBIE MOMEHT BPEMEHH ITPOEKITUH CUJI, JIEHCTBYIOMIMX
Ha IPy3, HA OCh, COHAIIPABJIEHHYIO CKOPOCTH. He HyJEBBIMU Ha& 3Ty OCh OYJLyT TOJIBKO
IIPpOEKINN CUJIbI TAXKECTHU U CHUJIbI TPEHU. HOK& I'py3 ABUZKETCsA OT HUXKHEN TOYKU
K caMoii BepxHeil, 00e MPOeKIHu OYAyT OTPUIATENbHBIMA, 3HAYUT MOJLYJIb CKOPOCTH
rpysa 6yjer yMeHbaThest. B mporecce JaJIbHERIIero IBUKEHUsT TPOEKITs CUJIbI Tsi-
JKECTH CTAHET MOJIOXKUTEJLHON U OyJeT MOCTENeHHO BO3PACTATh OT HYJIEBOTO 3HAYE-
HUsI, 3HAYUT CKOPOCTBH TEJIa IIEPBOE BPEMsl IPOJOJKAT yMEHBIIATHCA U JIOCTUTHET
MUHAMYyMa B TOUKe, KOIJIA IIPOEKIIHsI CUJIbI TSYKECTU CKOMIIEHCUPYET IIPOEKITUIO CHUJIBI
TPEHUs:

mgsinasin f — pmgcosa = 0

(3mech S — yroJ MexKiy CTEP:KHEM U «BEPTHKAJBIO», TO €CTh HPIMOii, IPOXOIAIIeit
Yepe3 BEPXHIOK TOYKY TPAEKTOPUH Ipy3a u mapuup). OTcioia moayIuM, 4To

sinﬁ:L:1 = B:E.

tga 2 6

Tak kak paboTa CUIbI TPEHUS U M3MEHEHUE IIOTEHIINAIHHON SHEPTUH [IPU IIePeMerie-
HUU B (DUKCHPOBAHHOE ITOJIOXKEHHME He 3aBHUCST OT BEJIUIMHBI HAYATHLHONU CKOPOCTH,
TO MUHUMAJBHOMY 3HAYEHUIO CKOPOCTU HA CTAPTE COOTBETCTBYET HYJIEBOE 3HAYMECHUE
MUHUMAJILHON CKOPOCTH B IIPOIIECCE JIaJIbHEMNIIEero JIBUXKEHUsI. SAIMIIEM OISITh CBSA3b
MEXK/Iy M3MEeHEHNEeM MEXaHUJIECKO SHEepPruu Tejia u paboTOl CUJIbI TPEHUS:

2
(mg-Lsina- (14 cosfB)—0)+ (O— m;b) = —pumgcosa - (m+ ()L.

Torua
7
v3 = 2gLsina - (14 cos B) 4 2ug cos am + B)L = gL sin (2 +V3+ (?)

OTKYyIa

vy = \/(2 + V3 4+ 71 /6)gLsin o ~ \/7.40 gLsin
Samagya N210-T3. Boauok

OnpezenM KOOPIMHATY HEHTPa MACC MOIycdepsl. MBICIEHHO «pa3pezkeM» HOo-
aycdepy IIOCKOCTAMY, Hapa/JIeJbHBIMA OCHOBAHUIO, HA TOHKHE KOJIbIIA TOJIIMHON h
kaxk0e. Macca Takoro KoJiblia IPOLOPIUOHATIbHA IIIOMALN €ro MoBepxHOCTH. IIycTh
KOJIBLIO BHIHO H3 LEHTpa MOTycdephl oL yIVIOM ¢ K ee ocHoBanuio. Torma pamuyc
KOJIBIIA paBeH 1 = R cos ¢. 3aMeTuM, 9T0O IIOBEPXHOCTD KOJIbIIA 00pa3yeT ¢ OCHOBAHM-
eM nostycdepsl yrot /2 — . Ilnoma/ b MOBEpXHOCTH KOJIBIA PaBHA IPOM3BE/ICHIIO
ero JymHbl 2mr = 2w R cos ¢ na mmupuny h/sin(m/2 — ¢) = h/ cos . Kak Bugno u3s
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bOopMyIT WIOMIAb KOIBIA HE 3ABUCUT OT YIJIA, IO, KOTOPBIM OHO BHIHO W3 IEHTPA,
a 9TO O3HAYAET, YTO MACCa MOJIycdepbl PABHOMEDPHO pPAaCIpejiesieHa BJIOJIb PaJINyca,
NEepHneHJUKYJ/JIAPHOTO €€ OCHOBAaHUIO, 3HAYUT HEHTP MacCC HaXOJUTCA Ha PaCCTOAHUN
R/2 or nentpa.

Ipumevarue: Perenusi, mojydeHHbIe HHTEIPUPOBAHUEM WUJIU JIPYTUM CIOCOOOM
TaK>Ke 3aCUUTHIBAIOTCS, €CJN MCXOIAT M3 BEPHBIX HAYAIBHBIX yTBEDPXKIEHUN U KOP-
PEKTHO peain30BaHbI.

PaccmorpuM cuitbl, JieficTByone Ha BOJIYOK,
ocJie TOro, KakK ero OTKJIOHWIN u oTuyctuiau. Ha I
BOJIUOK OYIyT IEeHCTBOBATH JiBE CUJIbI TsizkecT M g m
U Mmg , CUJIa PEAKIIUU OMOPBI CO CTOPOHBI CTOJIA N.
Hamnpasienust stux cui BepTukaabHbl. Hampasite-
HUs elle JIBYX CHJI 3aBUCAT OT HAIPABJICHUS J[BU-
JKEHUsI BOJIYKA. PaccMOTpuUM Cirydail, KOrja BOJI-

YOK BO3BPAIAETCSI B HCXOIHOE COCTOsiHUE. B TakoM N

cIydae Ha Hero Oyjer JIefiCTBOBATH CHJIA TPEHHH, l

HaIIPpaBJIEHHAs BJIEBO U CHJIA JIABJIEHUSI CO CTOPO- Mg

HBI BOJIbI, HAITPABJICHHA BHU3 U BIPaBO. [ 0pru30H- x

TAJIbHAS COCTABJISIIONIAS CUJIBI JABJIEHUS CO CTOPO- ﬁTp P
pid

HBI BOJIbI BOBHUKAET M3-32 HAJMYMS TPEHUS MeXK-
JTy BOJIIKOM U CTOJIOM, CJIEJICTBHEM KOTOPOTO SIBJISIETCS JBUKEHUE [TEHTPa MacC BOJIBI
BJIEBO. DTO JBMXKEHHE MOXKET OBITH 00ECIIeTeHO TOJBKO 38 CUeT B3auMOICHCTBHUS CO
CTeHKaMu. TakKe CTOMT OTMETHTH TOT (DAKT, ITO MbI H300PA3MIH PE3YILTUPY IOTILY IO
CUJIY JaBJIEHUs BOJbI, KOTOPasl HA CAMOM JieJie PACIIPE/IeTIeHa 0 MOBEPXHOCTH KOH-
TaKTa C MoJIycdepoil 1 B KaxK 10l TOUKe HAIIPaBJIeHa IEPIEHIUKYJISPHO TOBEPXHOCTH,
TO €CTh OT IEHTPa MOJycdepbl. ITO 03HAYAET, YTO CyMMAPHBII MOMEHT TON CHJIBI
OTHOCHUTEJILHO IEHTPA MOIyCchEphl PABEH HYJIIO.

st ycTodamuBOCTH paBHOBECHS HEOOXOIMMO, ITOOBI TOC/TE OTKJIOHEHWST Ha Ma-
JIBIL yTOJI BOJTYOK CTPEMUJICSI BEPHYThCsI 06paTHO. PaccMOTpUM OCh BpallieHust, Ipo-
XOJISIIIYIO Yepe3 MeHTP noJrycdepbl. MOMEHTBI CHJI JaBJIeHNs BOJIBI U PEAKIIUU OIIOPbI
OTHOCHUTEILHO 3TOM ocu paBHbI Hysr0. Cujla TpeHUsl HAC He WHTEPECYeT, TAK KakK ee
HalpaBJieHne OYIEeT OIPEIEIsIThCs CyMMAPHBIM MOMEHTOM JIBYX CHJI Tsi?KeCTH. Fcin
CYyMMAapHBIA MOMEHT JIBYX CHUJI TS2KECTH HAIIPABJICH IPOTUB 4aCOBON CTpesKu (cTpe-
MUTCsI BEDHYTH BOJYOK B [I0JIOXKEHIE PABHOBECHUS ), TO CUJIA TPEHUs OyIeT HAIIPABJICHA
BJIEBO U OyJIeT JINIIH 3aMe/JISITh CKOPOCTH IIOBOPOTA BOJYIKA, HO HE MOXKET U3MEHUTD
HaIpaBJIeHNe ero BpalleHus. 113 BBIENn3I0’)KEHHOTO CTAHOBUTCSI IIOHSATHO, YTO yCTOM-
YUBOCTH PABHOBECHUsSI BOJIYKA HUKAK HE 3aBUCHT OT KOJIMYECTBA HAJMTON BOibl. Haii-
JIeM TIOJIOYKEeHUe TEHTPAa MacC BOTYKA Jid ciaydas M = 6m. Beibepem och z, mpoxo-
JIATIYIO depe3 MeHTp mosrycdepbl U HAIPABICHHYIO EPIEHINKYJISIPHO €€ OCHOBAHUIO.

_ 6mR/2—-mR

> 0,
6m +m

Lo
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3HAQYUAT IEHTP MacCC BOJIYKA PACIOJIOXKEH HHUKe €ro IEeHTPa, & UMEHHO K HeMy IpHu-
JIO2KEHA PEe3YJIbTUPYIOmAsl IBYX CUJI TsizkecTu. Ilorydaem, 4To B IEPBOM CiIydae BHE
3aBUCHUMOCTH OT 00'beMa HAJIUTOH BOJBI BOJIYOK OYy/IET HAXOIUTHCH B COCTOSHUN yCTOM-
YUBOI'0 PABHOBECHSI.

Hanuras Bosa na pasBHoBecue He BimsieT. Jljist yCTOWYNBOCTH paBHOBECHUSI HEOO-
XOZAUMO ITOOBI IIEHTP MAcC BOTYKA OKA3AJICS HUKE IEeHTPa mosrycdepbl. Paccmorpum
Ty K€ OCb &, YTO U B IIEPBOM CJIydae.

_ MR/2—-mR

M >O7
T M+m

orkyna M/m > 2.

3agauya Nel0-T4. Bycunka Ha cTepKkHe

Ilepssrii ciocob

IlockoNbKY CTep:KeHb HAXOJIUTCS B PaBHOBE-
CUN — PaBHOJEHCTBYIOMAA CAJ, JeHCTBYIOIIX Ha
HEro, JOJ/I?KHa PaBHATBHCA HYJIO, & TaKKe OTHO- ,
CATEJIbHO JIIOOON TOYUKM JIOJIXKEH PaBHSATHCSA HY- A
JIFO MOMEHT JIeHICTBYIONNX Ha, CTep:KeHb cui. [lo-
CKOJIBKY MAaCCO#l CTepyKHsS MOXKHO IIpeHeOpedb,
MOXKHO CYUTATh, YTO CUJBI IIPUKJIAIBIBAIOTCA K
CTEpPXKHIO B TOYKax A, B W B MecTe MOJIOKEHUSI
OyCUHKM.

Cujia peakiuu €O CTOPOHBI BEPTUKAJIBHOMN
crenst N A Hapap/J€Ha TIOPU30HTAJIBHO, & CH- :
Jla B3aUMOJIEHCTBUS OYCHHKH CO CTEpPKHEM NB B
HallpaBJIeHa IePHeHIUKYISAPHO IIOCJIeIHEMY, IIO-

CKOJIBKY TPEeHHUs MeXKIy HuMu HeT. Torga JimHus neicTBUsS PaBHOJEHCTBYIOMIEH CUII
HOPMaJILHOW PEaKINU U TPEHUs B TOUKe B — moHoit peakiun OnopbL Q B = =N B —|—FTp

— JIOJI?KHa IIPOXOJIUTh 4Yepe3 TOYKY IepecedeHus JIMHAN JeficTBusA N AU NB 110 Teo-
peMe O TPEX HelapaslIeIbHbIX cuiiaX. /1300pasumM 9TO Ha pUCYHKe.

ITockonbKy JuHUS HeficTBUS N A dUKCHpOBaHA, & ]\75 COXpaHseT CBOE HalpaBJle-
HHUE — TOYKa IepecevdeHus JIMHUHI JIeWCTBUS CUJI IEPEMEITAETCS TOPU3OHTAIBHO. ¥ TOJ
HaKJIOHA CTEPXKHS K BEPTUKAJHN COCTaBJseT 45°, 3HAYNT CMEIIeHnI0 OyCUHKA BIOJIb
CTEpKHS Ha BEJIMYUHY T COOTBETCTBYET CMeEIleHUe IlepecedeHnus JIMHUN JelfiCTBUA CUJI
Ha BeIHUInHY TV/2.

Bosmorknbl Ba BapuaHTa Ha4aJa JIBUXKEHUS CTEPKHS: CKOJIbYKEHHUE II0 MOy U
CTEHKE WJIM BPAIEHUE OTHOCUTE/ILHO HIKHEro KoHTa. [Ipeanosmoxknum, 9To cTepKeHb
HAYHET TPOCKAJIB3BIBATH. DTO TPOU30MIET B TOT MOMEHT, KOT/a Q B OoJiee HE CMOXKET
YZOBJIETBOPUATH YCJIOBHIO MEPECEUYCHUA JIMHUNA JEUCTBUA CHUJI, T.€. YIOJI ( IIPEBBICUT
BEJIMYNHY arctg u.
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Orciona HailgéM epeMenieHue OYCUHKI Lo

:Emaac\/i
LV?2

CrepKeHb NMPUIET B JIBUYKEHHE 10 MOMEHTA yJapa OyCHHKHU O IMOJI, €CIH Lymgr < L,
OTCIOZ[A TIOJIyYaeM yCJIOBHE Ha KOIMDMUIMEHT TpeHusi, IPU KOTOPOM BO3MOXKHA OITU-
cannas cutyarus p < 1. OnpesesnM CKOpOCTb OYCHHKH M3 3aKOHA COXPAHEHUs] Me-

XaHUYIECKON sHeprum:
2
muv MYGTmaz \/7
—=—"% = v=1/V2ugL.
2 /2 Hg
Bropoii ctocod

PaccraBuM cuiibl, JieficTByIolye Ha CTep- :
JKeHb, W 3alMIllleM BTOpoil 3akoH Hbiorona B A
NIPOEKIUAX Ha I'OPU30HTAJIBHYIO U BEPTHUKAJIb-
HYIO OCH:

=M1 = Tmaez = ,U’L

N,
FTP+NA_7];:07

Ng—=2=0

U TIPABUJIO MOMEHTOB OTHOCUTEJBHO TOUKU [3:

2L
E.

N3 BToporo 3akona HeioToHA /)T OYCUHKHU B MIPOEKIINKM HA OCh, MIEPIICHTUKYJIAPHYIO
CTEpKHIO, T10JIydnM, uro Ny = mg/ V2. Perus cuCTeMy YDaBHEHUI, HailgeM:

:@.<_§) Np = "9 _ mgr
9 Lv B

Np(L —x) =Ny

Na 2 Iw=5r

IIpockanb3piBanue naunercs upu I, = uNp, To ecTb ecau

mgxr  pumg
mgr _ KM p— L.
2L 2 T=a

Orciona npu ycnosun, uto © < L, mosyuanm p < 1. o Havyasma mpoOCKaIb3bIBAHUS
GyCHHKa JIBUXKETCS PABHOYCKODEHO C YCKODeHHeM a = ¢/ V2. HauasbHas CKOPOCTH
OyCHHKN paBHA HYJIIO, TO3TOMY

2 2 g
vi=2ar = v'=2-_=-ul = 0v= \/§ L.
NG H \V ng

Cuty B3aMMOJIEHCTBUSI CTEPXKHSI ¢ BEPTUKAJIHHON CTEHKOM TaK¥Ke MOXKHO OIIpe-
JEJIATDH JBYMsl CIIOCODAMU.
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IlepBriii criocob

N306pasum Ha pUCYyHKE YCIOBHUE PABEHCTBA HYJIIO PaB-
HOJIEHCTBYIOIIEH CHJI, IEHCTBYIONIUX HA CTEPIKEHD (CM. PHC. ).
ObpaTuM BHUMaHUE, 9TO U3 BTOPOro 3akoHa HpioTona ist
OYCHHKH B IIPOEKIINU Ha OCb, IIEPHEHIUKYJISIPHYIO CTEPAKHIO,
Ng = const = mg/\/i. Torna numeem

mg(l—1t
N, = Mol —tew)
2
B momenT oTphiBa tg ¢ = 1, O3TOMY
mg(1 — p)
Ny=—F—

Kak Mbl BBISICHUJIM BBIIIIE, OIMCAHHASI B YCJOBUU CHUTyalldsl BO3MOXKHA TOJIBKO IIPU
< 1, torma Ny > 0. 910 03HAUAET, 9TO HAIE MPEJIIOJOKEHNE, O TOM, UTO IIPO-
CKaJIb3bIBAHNE HAYHETCS PAHBINE [IEPEBOPOTa CIIPABEIJIMBO, a IOJIYIEHHBIE OTBETHI
BEPHBI.

Bropoii ctocob

Tak Kkak B MOMEHT HaJaJia IPOCKAJIb3bIBAHUA & = (L,

NA:@.( _g) _mg(l—p)

2 L 2

Kak ™Mbl BbISCHU/IM BBINIE, ONMMCAHHAST B YCJOBUU CUTYaIlus BO3MOXKHA TOJIHKO DU
u < 1, torma Na > 0. D10 03HAUaET, 9TO HAIE MPEIIOJIOKEHNE, O TOM, YTO PO~
CKaJIb3bIBAHNE HAYHETCS PAHbIIE II€PEBOPOTA CIIPABEMJINBO, a IOJIyIEHHBIE OTBETHI
BEPHBI.

3amaua Ne10-T5. Becnr

IIpoBenem w3 meHTpa Ayru OKPYKHOCTH Heaedop-
MUPYEMOIi JTUHUH J[Ba JIyda K KpasiMm pe3ductopa Nel. Dtu
IBa JIyda OTCEKyT Ha HeledOpMHUDPYeMO# JIUHUU IyTY,
pa3mMep KoTopoil OyjieT paBeH pa3mepy pesucrtopa lg 10
nedopmarun. [TookuM yros MeXxy JiydaMu paBHBIM
(. Torma pasmep pe3uctopa B HeJAedOPMUPYEMOM COCTO-
STHAW OKAXKEeTCsI PaBHBIM g = (7.

Pasmep momymoxkku mocie gedopmupoBanust O6aakn
COCTaBUT

l=p(r+d/2).
Torna BesmmanHa OTHOCUTENBHOTO Y/JIMHEHUST PE3UCTOPA
COCTaBUT

-y d

e lo o 27“.
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OrHOCHTE/IbHOE U3MEHEeHUe JTMHBI pe3uctopa N2 Oyjer TakuM Ke 0 MOJLYJIIO,
HO OTPHUIATEIbHBIM.

=l d
Eg9 = — lo = 7277“.
B Henarpy:keHHOM COCTOSTHUU OaJIKU HampsizkeHust Ha pesuctopax Nel u Ne2 ou-
HaKOBBI M PABHbI II0JIOBUHE HAIIPSIXKEHUsI UCTOYHUKA, TuTaHusl. [loKa3aHust BOJBTMET-

pa B 3TOM ciiyuae O6yayT HyseBbiMu. [Ipu Harpyske 6ajku COMPOTUBIIEHUE PE3UCTOPA,
Nel yBenmauTes Ha BEJTMIUHY

d
AR:kERO=k~?'R0<<RQ,
T
a COIIPOTHUBJIEHUE PE3UCTOpPa Ne2 YMEHBIIUTCA Ha TY 2K€ BECJIMIUHY. CI/IJIBI TOKa 49epe3

pesucropbl R 1 Ry, COOTBETCTBEHHO, PABHBI

- £ L& £
T Ry + Ry 2Ro+ AR’ T Ry+ Ry 2Ry — AR’

[Tokazanue BosibTMETpA Oy/IeT PABHO PA3HOCTH HAIPSXKEHUIT Ha pe3uctopax Rs = Ry
U COCTaBUT

I

AR
Ry’

€
~ 9

£ £ 26 RyAR
U=(12—11)30=< ) 0

2Ry — AR 2Ry+AR) ~°  4R2— (AR)?
C ydgeToM paHee IIOJIyYE€HHOI'O BbIPpazKeHUAd JIJIsd U3MEeHeHU COHpOTI/IB.HeHI/Iﬁ PE3UCTO-

pOB:
[ Ekd _ Ekdm

4r 4o
Takum 06pa3oM, 3aBUCHMOCTD BEJIMYUHDBI MMOKA3AHNNH BOJBTMETPA OT MAaCChI TTOCTAB-
JIEHHOTO Ha TIaT(OPMY T'py3a SBJSETCS MPAMON IPOIOPIHOHAILHOCTHIO, TO €CTh
n = 1. Torna gna koadpdunmenTa 3Toit 3aBUCUMOCTA UMEEM:

Ekd

4o

Ecnu mHeedopmupyemast tusumst 6ajiku OyIeT MPOXOJUT Ha HEKOTOPOM PACCTOsI-

HUW X OT BepxXHeil MOBEPXHOCTHU OAJIKY, TO (DOPMYJIBI [IJIsi OTHOCUTEIBHON edopMarun
oyiokek pe3nctopoB Nel u Ne2 mpumyT Bu:

e =a/r,
g =—(d—ux)/r.

COOTBGTCTBGHHO, OTHOCHUTEJIbHbIEC U3MEHEHUA COIIpOTHBJIeHHfIZ

AR1/R0 :k‘x/r,
AR3/Ry = —k(d —x)/r.
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Torna s mokazanuit BOJIBTMETPA AHAJOTHIHO TPEIBIIYIIEMY CIIy9Ial0 MOJLY IAM:

o £ B £ . ERg(ARy — ARy) & ARy — AR,
" \2Ry+AR; 2Ry+AR;) " (2Ro+ ARy)(2Ry + ARy) 4 Ry

OTKY/1a

kE [z d—= Ekd
U/ = —_— —_ + = —_— U

4 r r 4r
To ecTh moOJIyUeHHBIN paHee OTBET HE 3aBUCHUT OT MeECTa IMOJIOKEHUs HesedopMupye-
MO JIMHUU.

Teneps mpeamosokuM, 9T0 HAJKa KO BCEMY IPOYeMy Harpesaach. 1oraa K OTHO-

CATEJILHBIM U3MEHEHUAM JJIUHDI TO/IJIOKEK PE3NCTOPOB JTOOABSIITCS €Ie U YIJTUHEHHUS
3a, CUET TEeIJIOBOTO PACIIUPEHUsT OATKN:

g1 =d/(2r) +e3,
—d/(2r) + 3.

€2

IIpoBeist aHaIOrUIHbIE BEIYUCIEHUS IOy IUM, 9TO U B 3TOM CJIyYae TOKA3aHUS BOJIbT-
MeTpa OCTaHYTCS IPEeXKHUMMU:

kE [ d d Ekd
n_ve [ _ - 7 —
U’ = 4 <2T+€3 o €3> U.

To ecTb mpeIOKEeHHAsT CXeMa TEH303JIEKTPUIECKOTO JATINKA SBJIAETCA TEPMOCTa-
OUIBHOM U B I[EJIOM HE UyBCTBUTEJbHA K Je(POPMAIMAM PACTIKEHUS-CXKATHSA OAJTKH.



