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1. Hesecomsr Oiok pagmyca R monBemieH Ha peMHE, MPHUKPEIDICHHOM K
MOTOJIKY ABYMSI BEPTHKAIGHBIMH MPYKHHAMU C )KECTKOCTSIMH Ky ko (K>

K2). Ock 6710Ka TstHyT BHES cO cKOpOCTBIO V. C KaKOil YrI0Boit CKOPOCTHIO

Bpammaetcsi 070K BOKpyT cBoer ocu? [Ipockamb3biBaHuS MeXAy OJIOKOM U
PEMHEM HET, TPEHUSI B OCH 0JIOKA HET.

Pemenne

[Tockonbky Onok nErkHii ¥ BpamaeTcs ¢ KOHEMHOI YTIOBOI CKOPOCTBIO, MOYKHO CHHTATh, HTO
CyMMaprlﬁ MOMEHT CHJI, IJ,CFICTBy[OLLlHX Ha HEro, paBCH HYJIIO. 3am‘|u1eM PaBEHCTBO MOMEHTOB CHJI
OTHOCHTENIBHO OCH OyioKa (MOMEHT CHJIbI, JCHCTBYFOLIEH BHH3 HA OCh, MPU 3TOM PaBEeH HYJIO):

kx =k%,, (26.)

rae X| U X2 — YJUTMHEHHs! NMepBOii M BTOPOI MPYKHHBI COOTBETCTBEHHO. [10CKONBKY 3TO paBEHCTBO
COpPAaBEAJMBO BO BCE MOMEHTHI BPEMEHH ABIKCHHs OJIOKA, aHAJOTHYHOMY YPABHEHHIO IOJUKHBI
YAOBIETBOPATH H CKOPOCTH KOHIIOB TIPY’KIH (U1 1 ©2, COOTBETCTBEHHO):

ko, =k,v,. (26.)

Tak kak peMeHb HepPaCTAKHMBbIH, 3TH CKOPOCTH COBMANAIOT CO CKOPOCTAMH COOTBETCTBYIOIIHX TOUEK
Ha o0ozne 610Ka (PacnoNOKEHHbIX Ha MPOTHBOMONOKHBIX KOHIAX TOPH30HTANILHOTO AHAMETpa). DTH
TOYKH, B CBOIO O4epelb, YHacCTBYIOT B ABYX [IBIDKCHHAX: MOCTYNATENbHOM CO CKOPOCTBIO U BHH3 H
BpaLIaTeIbHOM CO CKOPOCTbIO WA () — MCKOMast yriioBasi CKOPOCTh), HANpaB/IEHHOI BBEPX ClleBa CO
CTOPOHBI IEPBOI MPYKHHBI H BHI3 CIIPaBa CO CTOPOHBI BTOPOIT MPYKHHBI:

v, =v-0R, (26.)
v, =v+oR. (26.)
[ToacraBuB 3TH BbIPaXKEHUS 15 U1 M U2 B NPEAbIAYLIEe YpaBHEHHE, HAl1EM
k -k, v
orBeT: O = —*+— (26.)

k+k R

OrMmeTHM, 4TO B HEKOTOPBIX MNPEAESbHBIX CIydasX H3 JTOr0 BBIPAKEHHS CIEAYIOT 3apaHee
oueBHIHBIE pe3ynsTarhl © =0 npu k&1 = k2 wmm nipu 0 =0, © =0/R npu k > k2, © =-0/R npn
k2> k.



2. DIEKTPUYECKUM HACOC KayaeT BOAY U3
6acceitna. CTpyst BOABI U3 KOHIIA [IUIAHTA,
pacIoI0KeHHOro Ha BBICOTE N 0T ypoBHS
BOJIbI B OacceifHe, HanpaBiicHa B 00UKy
BbICOTHI H. PaccTosiHre Mexay KOHIIOM
HJIAaHTa 1 O0YKOH 10 TOPU3OHTAIN
paBHO 0. CKOJIBKO AJIEKTPOIHEPTUU HYKHO
3aTpaTHTh, YTOOBI HAKayaTh B OOYKY KOJIMYECTBO BOABI Maccoit M? Cunrarh, 4TO
BEPXHSIS TOUKA CTPYH HAXOAUTCS HEMIOCPECTBEHHO HaJl KpaeM OOUYKHU. Y CKOPEHHUE
cBoOoHoro nanenus pasHo g. KIT/[ nacoca paBHo 1, TpeHHEM BOABI O IUTAHT U
CONPOTHBIIEHUEM BO3lyXa IPEHEOpEUb.

Pemenne.

HMckomas sHeprust /£ TpaTHTCs Ha 10ABLEM BOJABI HA BBLICOTY /4 W HA pasroH e¢ J0
CKOPOCTH U, C KOTOPO# BOJIA BLIXOAUT U3 LILJIAHIA, IO3TOMY

2

Mo~

E = Mgh + 2‘ . (36.)

Haiigém cxopocts ©. BeprukaibHas KOMIIOHEHTA 3TOil CKOpPOCTH v, paBHa gf, a

Bept

rOPU30HTAIbHAS T, paBHa d/t, rae { — BpeMmsi MPOJNETA OT LUIAHTA JI0 BEPXHEN

TOpH3

TOYKH CTpyu. Haiiném

%-:H—h = = (16,
Orcroza
Voo =8t =28 (H =), (26.)
d g
V.. =—=d [——. 2 0.
TOPH: ( 2([[ —h) ( )
Haiiném v° no teopeme IMudaropa:
vl
=02 +v:  =2g(H—-h)+—0—.
BEpT ropH3 g( ) 2(1_1 _ h)
[ToacraBiisisg 3TO BblpakeHUE B (pOpMyJTy Ais £, NOIyUHM:
. M ed’ d*
I=Mgh+—|2g(H-h)+ ——— |=Mg| H +——— |.
813 &l ) 2(H —h) . 4(H - h)
arE
Oreer: Mg| H + (20.)

4(H - h)
*[Ipunievanue: SHepeus, 3ampaderdn HacoCoM, Mojicem Oblme MAKdice HAtioeHa Kaxk
SHEP2UA BOObI 8 GEPXHETl MOYKE CIPYUL:

-

4

T J:I“I'/’E’FZ’I IPHS
= MgH +——=.



3. HpIpsutbIuk 3a )keM4yroM Maccoii M=60 KT nphIraeT B BOLy, HAOpaB IOJIHBIC JIETKUE
Bozayxa (Vo — 4 nurpa). [Ipu 510M 06BeM ero Tena paseH VO = 62 murpa. C kakoi

MaKCHMAaJbHOH TITyOUHBI Nimax HBIPANBIIMK MOKET BCIUIBITH, HE COBEPIIAS HUKAKNX
JIBADKEHUH?

Pemenne. Obbem nopna xemuyra ua raybune h obosnaunm gepes V(h).
On BembiBaer 630 BCAKHX VCHIIHIL, KOIJIA BHITAJIKHBAIONAS CHJIA HE MEHbIIE,
HeM CHJIA THXKECTH, TO €CTh

pV(h)g = mg , (10)

Ze p— IIOTHOCTL BOALL Makcumansuas raybuna by . orseqaer ciyuano pa-
sercTBa, Koraa V(hmax ) = m/p. U3menenne obbeMa JI0BIA JKEeMYYTA OIPE1e1si-
ercs uamenenuem obwema v(h) cogepxamerocs B gerkux sozayxa. U3 yeaosus

V — v = const noayuaem
V(h) =Vy — vy +v(h) . (11)

Hpumemm K BO3JYXY VPaBHEHHE COCTOAHMA HICAJILHOIO ra3a, HaXO/JIHM ero 00
€M B 3aBHCHMOCTH OT JaBJICHHUA

vRT B vRT

v(h) = = s
() p  po+pgh

(12)

rje po — arMmocdepnoe aapjienne, Temneparypa, BooOHIe rOBOPA, HCIBITHIBACT
HEKOTOPLIE KOJICOAHNST TOPAIKA OIHOTO-ABY X rpajycor. Ho nockonsky abeomor-
HAs TEMIEPATYPA OTCHHTRIBACTCH OT abcomorHoro nynas (—273,15°C), stuvu
KOJIeOAHMAMHE MOXKHO IpeHedpedb H CHHTATL NPOolece H3oTepMudecknmM. Toraa
UMEEeM pu = povn, OTKY/14

v(h) = e

Cpo+t pgh - (13)

DakTHYeCKH MbI HCNOJBL30BAHN 3aKkon Boiuts—Mapuorra. Ioacrasassa (13) B
(11), naxoaum

h
—————— ¥
(h) 0 Lopg-i-pgh (14)

Haxonen, pasencreo V(h =m AeT MCKOMYIO 1UIy OHHY
max p ™ ™ ot

po  pPVo—m

~ s o) =

P

HOC/Ie TIOACTAHOBKM YHCICHHBLIX JAHHBIX fmay 2= 10 M.
Kpumepuu oueHusanus:
Veaosue scnavirnus — 2
ITpusmenenue YypasHeHua cocmosnui udeaivnozo 2aza — 2
Hazomepsmuunocms npouecca (3axon Botias—Mapuomma) — 3
Hoaywenue evpascenun 0as by — 2
ITpasuavinitl wicaennvts omeem — 1



4. TIpu MOATOTOBKE K SKCIEPUMEHTAILHOMY TYPYy OJHMITHAJIBI 110
¢usuke Bacs momyumn SIEKTPUYECKYIO CXeMy U3 ueThlpex |
CONPOTHUBIICHUN C IEIbI0 HAXOXKJACHUS HOMUHAJIOB BXOSIINX B
CXEMY DJIEMEHTOB, CMOTPH PUCYHOK. V3 HUX TpU CONPOTUBIICHUS
MMEIU OJMHAKOBBIH HOMHUHAI T, a HOMHUHAJI YETBEPTOro
compotuBieHust R. Ommerpom Bacs nocienoBarenbHo uamepun A )
conpotusiienue Mexay Toukamu AB, BC u CD [lonyuuBiuecs
3Ha4YeHMs okazanuch paBHbl Rag = 0.8 kOm, Rec = 0.8 kOwm, a
Rcp =1.2 kOm. CootBercTBeHHO. Haiinute 3HaueHus r u R.

Pemenne.

Jlonycrim, 410 pe3nctop ¢ conporuatenies R sxmouén mexay touxamn A u B. Toraa cornacko
NPABILTY CAOMCHHA NOCACAOBATEABHBIX H NAPAIICABHMX CONPOTHBICHM I
. (1 1)

R‘\r =t R =|=t=——|
R 3r) ’ \r 2r+R) R

.

(1
\r 2r+R)

To ecre Ruc = Rep, wro nporusopeunt yeaosimo. Takum ofpazom, pe3ncrop conporunacnem K ne
RDOMEH MEATY TOMKaMH A it B, AHAZ0rimusMi PACCYRACHHAMNI MOXKHNO NOKAIATH, YTO ITOT
pesncTop He smouen mexay roukamu B u C, a raxwe mexay rouxamut A u D Tlosromy, pesucrop
¢ conpornsaeuiesm K sonowen mexay roukamu C n D (46.)

Caenosareanno,

- =R =[ =+ | o (26,

R
\ r 2’ . R J 3’ - v R
. 1) R-3r
R.. $ = (2) 26.
( \ l‘ }r J 3’ . g ,( ( )
Pasnenns (1) ma (2), naitaesm
T ¥
R, “r'' 08xOm 2
R., 3 L2xOm 3
Orcona naitaem
R=2r (3)
[Moacrasus (3) 8 (2), Haliaem
5 5
r=—R.,=—1,2kOm=1kOm,
6 Koo 6

R=2R=2-1kOMm=2kOM.

OTBeT: r=1x0m, R=2 xOm. (26.)



5. HcnpiTanus oOpasiia rpaHaThl MPOU3BOJAUTCS B IIEHTPE JHA IUIUHAPUICCKON MBI
riyounoit H. Kakum gomkeH ObITh MUHUMAITBHBIA TUAMETP MBI, YTOOBI OCKOJIKH,

HMEIOIINE MAKCUMAIBHYIO CKOPOCTH Vo, HE BBUIETENIN U3 Hee?
Pemenne:

1. 3anameM YpaBHEHHA OIBHKEHHA (KPHTHYECKOr0» OCKOIKa

d
Vo cosat=7, (1)
. at”
Vosmat—=—=H. 2)

2. BepasuM 3 (1) BpeMs H IOACTAaBHM 3TO 3HaUeHHe B (2). T.e. IOIy-
YHM ypaBHEHHe TPaeKTOPHH

» 4V 8Hv;
tg'a——‘P—tga+ \,0 +1|=0, (3)
d d

g gd

KOTOpOe MOXKHO PacCMaTpHBATh, KaK KBaApaTHOe YpaBHeHHe OTHOCHTeNbHO tgo. VeroBHe 3ajaud Oyaer
BBIIIONTHATHCS, €C/IH YPaBHeHHe He OyJeT HMeTh pellleHHi, B 3TOM CJIydae OCKOIKH OCTAHYTCH B sIMe.
3. Y00 ypaBHeHHe (3) He HMeJIO pellleHHH, er0 JHCKPHMHHAHT JO/DKeH ObITh MeHBIIe HYIT

ﬂ-_' 8H.§+1 <0
ad gd® )7

HIH

e

|4‘g"2 v r
0 (2 <Vo [i2
d> |2 (v2—2¢H) >0 V2 - 2¢H @
Ve z
4. MUHHMATEHBIH AHAMETD AMBL, TAKHM 00pa3oM, JOIEKeH OBITh paBeH

A T

d_ = ;q.'.-'vg,—zgﬂ_ (5)

Kputepuu oueHnBaHus:

YpaBHEHMA ABUKEHNA KPUTUYECKOTO OCKOIKa 36
YpaBHeHMe TpaekTopuu 36

YcnoBure Ha BO3MOXKHOCTb pelueHus 36

MWHMManbHbIM agnameTp sambl 16



