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[MAIbI LIKOJILHUKOB

3AO0AYA 1. (8 06amios) S
B cucreMe OTcueTa, OTHOCHTENBHO KOTOPOW %o TIii  TpeyrojbHHK TOKOMTCS, JUIMHA €ro

runoTeHyssl paBHa Lo = 1 M , a yrog Mexay KaTeTom b W rumorenyzoi o = 30" . OnpenenuTe AIMHY

THITOTEHY3bI 3TOTO TPEYroJIbHUKA B CHCTEME OcheTa OTHOCHTEILHO KOTOPOH TPEYrOJIbHUK JBHIKETCS BJIOJIb

KaTera b ¢ pEeISITHBUCTCKOH CKOPOCTBIO V = 1.5 10%m/¢c.

3AO0AYA 2 (86amwos)

B BepTUKaIbHOM IIOCKOCTH IOJBEIIEHAa CHCTEMa, COCTOsINas W3 CTEpXKHEH,
coeauHeHHbIX mapuupHo. Crurombie crepkin AD u BC, DE u CH  mapaupHO
COoeIMHEHBl IMOCepeaHe, Kak IokasaHo Ha pucynke. EM = MH = AO=0B= KE
Onpenenure cuny T HatspkeHuss HUTH KM, ecinm macca BCed CHCTeMBl paBHa m.
Tpennem B ImapHUpax NpeHeOpeub.
3AO0AYA 3. (10 6annos)

[Ilapuk majaeT Ha Mo ¢ BBICOTHI H M MHOrOKpAaTHO OTCKakMBAaeT OT Hero. llomarast, 4To IpH KaK10M
OTCKOKE CKOPOCTh IAPUKA YMEHBINACTCSI B TPH pa3a, ONPENEIHTE Iy Th, IPOMACHHBIM IApUKOM OT Havaia
najgenus: 10 ocraHoBku. CONMPOTHUBICHHEM BO3/yXa MpeHeOpeys .
3AO0AYA 4. (106awos) Llumuaapudeckuii cocy BbICOTOH H M IUIONIAIBbI0 OCHOBAHMSA S, MOJHOCTBIO
3aI0JIHEH JKHAKOCTBIO. B JTHE cocyaa OTKpBLIM Majioe OTBEpCTHe MIIoNansio S<<S,. IIpeneOperas BsI3KOCTBIO
KHIKOCTH, OIpENeuTe, 4Yepe3 CKOJbKO BpPEeMEHH B COCyJle OCTaHercs 3/4
HaYaJIbHOTO 00BEMA JKUIKOCTH.
3A0AYA 5.(106annos)

Omnpenenure  paboTy, KOTOPYIO COBEpIIaeT Hneanbﬁbm ras B 3aMKHYTOM
, ; nukie 1-4-3-2-1, n3o0paxE€HHOM Ha PHCYHKE, €CJIH P, =10’ Ila, P,= 310" Ila,
Vi vV, V. Py=4 10° T, Va=Vi=100, & yuacTky 1ukia 4-3 u 2—1 mapamienbHsl ocd V.

3A0AYA 6.(106amion)

R, R, R, Ry R|
Jlana 1iemnb, cocTaBiieHHast U3 OECKOHEYHOTO A o [} F+—T1F+ -
qpcia MTOBTOPSIFOLIUXCS CEKIIUH (0 R, R, - " "
conpotuieHusmMu R; =2 Om ; Ry =4 Om. Haiigure | | | | = * %
II0JIHOE CONPOTUBJICHHE MEX1y Todkamu A u B. ', POV ST NN —

SAO0AYA 7. (1006annos)
Karymxy naayktusaocts L = 1,0 MI'H, cOeIMHEHHYIO TT0C/IE/IOBATENIBHO € PE3UCTOPOM, MOAKIFOTHIN
K HMCTOYHHMKY TEPEMEHHOrO HANPsDKCHUsT ¢ aMIumuTynHbiM 3Hauennem U, =10 B n KpyroBOW 4acTOTOM

® =400—. Haiizure 3HayeHHe COMPOTHUBIEHHs R pesucropa. Npu KOTOPOM B L R

c
enu 6y)1€T BBIJICJISITHCSI MaKCUMaJIbHasl TCEIIJIOBAsd MOIIHOCTD. quy paBHa OSTa U

MaKCUMaJIbHAd MOIIHOCTE ? ! !

3AO0AYA 8. (10 06anmoB) HepenstuBucTcKas dYacTHIla MacChl my CTAJIKUBAETCS C TOKOSIIENCS
yacTHLel. Y 1ap abCOMIOTHO YIPYTHil, NpsiMOi, IeHTpalbHbId. Haiure Maccy ITOKOUBIIIEHCS] YaCTHULIBI, €CIIH
JUIMHA BOJIHBI Jie Bpoiiis HajeTaBIlell YacTHIbI TOCTIE yaapa M3MEHMIach B n =2 pasa.

3AOAMYA 9. (126awuos) DHEPrus aromMa BOJAOPOJa B OCHOBHOM COCTOSHMM paBHa E; = -13,53 3B.
Haifjure [UIMHY BOJIHBI H3JTy4EHHs, MOTJIOIIEHHOIO 5JEKTPOHOM IPH IEPEXOse €ro

CO BTOPOrO 3HEPreTHYECKOTO YPOBHS Ha YETBEPTHIM. c
3AO0AYA 10. (12 6annos) [TpoBoasimuit cTepKEHb Macchl M U JUIMHBI LL;

MOJIBELIEH K JHMOJIEKTPUKY C TOMOIIBIO JBYX OJMHAKOBBIX TMPYKHH JKECTKOCTH k % ©B C g
Kaxas. K BepXHUM KOHLAM IIPY)XHH IpUcoeIuHeHa Oarapest U3 JIBYX KOHIECHCATOpOB -

émkoctn C kaxnmpld. CucTemMa HaxOAMTCS B OJHOPOJHOM MarHUTHOE IIOJE C
HHIyKIUed B, HampaBieHHOM NepHeHIUKYJISPHO TIOCKOCTH PHCYHKA, W COBCPLIACT
KonebaHus B BEPTHKAIBbHOM miockocTH. IIpeneOperas maccodl HPYXKHH, CONPOTHUBIICHHEM, coOCTBEHHOM
MH/YKTHBHOCTBIO M EMKOCTBIO [POBOJAHHMKOB, ONpEJeTHTe MEPHOJI KONCOAHUH CTEPIKHS.
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PEIIEHUE
3AO0AYA 1. (8 Oannos)
Orser: |1 =09n|
; / oY Lo
h =L,sina; b =L,cosa, b =b 1—[—) h =
C
L =‘/h2 +(b) :‘ﬁ)zsinza+[402cos°0{l—(£j }; b
c

5

L' =1L, sinza+cos“0{l—(£j jl; L' =09L,=09m.
c

3A0AYA 2 (80annos)

Otget: |T'=15 mg|.

le/l YMCHBIICHUN HJIMHBI HUTHU Ha AVl JUIMHA BCEU IOJIBECKM YMEHBIIAETCA Ha

3A¢ w, cienoBaTeNbHO, LIEHP Macc MOJIHMMAeTCs Ha 1,5 A/. Pabora cuibl

HaATSODKCHUS HUTHU T A/ JOJDKHA, OYEBUIHO, OBITh paBHa N3MECHCHHIO [OTeHIHAIbHON

sueprun cuctemsr: I Al =mg -1,5A( . Otkyna TI'=13 mz

3AO0AYA 3. (1006an0B)
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3AO0AYA 4 (106an08B) /So

S 2H
Otet: |T ® 0>13[ Soj\,? _ luO

Ecinu BbhITEKaHUE IIPOUCXOAUT yepes3 mMajloe OTBEpCTHUE, TO COTrJIaCHO H

popmyne Toppuuenmn L = ‘/2 gh (1), tme h— BbICcOTA YPOBHS KHIKOCTH .
B cocyme. CBS3b MEXIy CKOPOCTBIO HCTEUCHHS XKMIKOCTH M3 OTBEPCTHA U L o —
CKOPOCTBIO OIYCKAHMsI YPOBHS JKUIKOCTH B COCYJ€ MOJTYYMM, — HCHOIBSYA o / l B

yclIoBHE HEpa3phIBHOCTH  US , = US , T1e U — CKOPOCTb OIyCKaHHs

S
Sk
gh =

o

JKUIKOCTH B cocyne. Otcroga U = U E“ (2). Honacrasmuss (1) B (2), monyunm U =

@)



2

2
2=2gh-| —
u = g . S 5 CHeI[OBaTCHI)HO, ypOBeHb KHUJIKOCTH JIBUKETCA paBHOBaMCIIJICHHO C yCKOpeHI/ICM

o

2
[ S j
a=g|—| .
SO
Ecii T - BpeMsl BBITEKAHHs JKMIKOCTH W3 cocyna, To U = U, — a7 . Vcnons3ys ypaBHEHHsS KAUHEMATHKH,

3
nonydum:  Juis h = ZH ,

L)l

3AO0AYA 5 (10 6anioB)

- p XV, =V, =D,
Orners |4 = P2 ,)[1_ (PP, ] —
2 (po - pl )
Beimonsenue nukiaa 1 —4 — 3 — 2 — 1 (akTU9eCKH SKBHBAJICHTHO
BBLIMIOJIHEHUIO JIBYX IPOCTBHIX LMKIIOB 1-0-2-1 « 04-3-0.

PaGora rasa omnpejensercsi IUIOIIAABIO COOTBETCTBYIOIIEIO LUKJIA
Ha P V — jgmarpamme. OjHaxko, €ciId B IEPBOM IHKJIE OHA
ITOJIOKUTENIBHA 1, TO BO BTOPOM CJlydae OHa OTpHIarebHas (pabora
coBepiraeTcs Haj razom ). Haifném paboty Aj, COBEpIIEHHYIO Hal
razom B nepBom nukiae 1-0-2-1 :
(P, —p)V5 =)
5 .

Tpeyrompuuk  Ha P V — jguarpaMme, — COOTBETCTBYIOLIMHM — BTOPOMY LMK 0-4-3-0 , monoben
TPEyroJbHUKY, COOTBETCTBYIomeMy mukiay 1-0-2-1 .

VuuThIBasg, YTO IUIOIIAAHM  MOJOOHBIX — TPEYrOJBHMKOB — OTHOCATCA — KaKk — KBaapaTbl  JUIMH
COOTBETCTBYIOIIMX 3JIEMEHTOB, B JAHHOM CIydae — BBICOT. HainéM paboTy A B LIMKIIE 1-0-2-1:

(p,-p,)

(po = pl )A
[Tonnas paborta A 3a HuKJI OyJeT, TakuM 00pa3oM, paBHa

A

A, =4,

P f - Vv_V 2 T F
A:AI+A2:AI(]_(AD_ pr))‘?}:(p() pl)( 2 l)[l_(p_ pr)))]:
(p()—pl)_ 2 (pn_pl)>
3.10°-10°)-10-10 4-10°-3-10°)°
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3A0AYA 6. (106annoB)
OrtBerT: R ¢ R R, R, R
R R7 Ao—-—r ,,,,,
R=""1 1+ [l+4—= =4 Om| |
2 Rl R3 i R2 Rg Rz R,
i T T
D

OTpeskeM OT PacCMaTpUBACMON CXEMbl IEPBYIO CEKIHIO T10 MyHKTHPHOH JIMHUK CD. Ilo-npexxHemy crpapa
ocTaHeTcs: GECKOHEYHOE YMCIIO CEKIMif, TaK YTO cOmpoTHBIeHHe Mexay ToukaMu C u D JJOJDKHO paBHATHCA
MCKOMOMY CONpPOTHBJICHHIO.  Toraa cxema OyjaeT HMeThb BUJL:



DTOT y4acTOK HEMH SKBUBAICHTEH MCXOJHOH CXEME M €ro CONPOTHBJICHUE JIOIDKHO R o
A
PABHATHCS UCKOMOMY COTPOTHBICHHIO — R. R=R +———. [lonyuum R, R
2
. B
KBa/PaTHOE ypaBHeHHe oTHocHTe bHO R R™ — RR,—R/ R, =0 . Pemas ero , .

R,
HAXOIMM R:TI- Poie 1o et

1

2 ’ 4
[ToJCTABHMB YKMCIIOBBIE 3HAUEHHUS, TOMyduM R = o 1+,1+ 45 =4 Om.

3A0AYA 7. (106amos) L R

U2
Orger: |P,,. =——=62,5 Bm| mpu R =wL =04 Oum . U ol

4ol l t
1). MormsocTh epeMeHHOr0 ToKa P = I/ DZR , THE ], :\_]/—0_ - JeficTByIOII[ee 3HAUEHUE TOKA.

2
U, UR

2) Ammmutyna toka [, = . Torma momHocTh ToKa P =——F—F5— (*)

AR +0’L)
dp U’, (@’L’-R’)  dP

" IR0

3) MHccneayem BbIpakeHHe (* ) Ha SKCTPEMyM u Hangém R

"dR 2 (R*+0’L’)’’ dR

w’l*-R*=0; R=oL.
. Ujel UL
2w’ +0’L’) 4oL

4) P nocruraerca npy - R = oL .

[ToCTaBUB YHCIIOBbIE 3HAYECHHUS, TIOJTyYUM R=wlL=4-10°-10- 107 =04 Om
. 10° 10’

4ol  4-4.10°-1,0-107 16
3AO0AYA 8. (106anaos)

n—-1 m
OtBer: |m, = m, =—
n+l 3

I/ICHOHB3y5I 3aKOH COXpaHCHUs SHEpruu U 3aKOH COXpaHeHUs uMIyJjibca B IPOCKIMAX Ha
HarpaBJICHUEC JIBMOKECHHS  YacCTHIlbl, U npearnoarad, 4yTO II0CJIE yJdapa 4YacThulla JIBMOKETCS B IPEKHEM
HalpaBJICHUH, 3aIIuIIeM:

5

) 2 2
muy,  my, +m31)2

# 2 ]
rme U, - CKOpoCTb, C KOTOpOﬁ nepnas JacTula HajleTaeT Ha MOKOAIIYIOCS YacTHILY, U, - CKOPOCTh HCpBOfI

0

=829 Bm.

max

(1)’ mluo = mlU] i m2U2 (2) 9

qacTULbI ITOCJI€ CTOJIKHOBEHMS, L, - CKOpPOCTbH BTOpOﬁ 4yacTHUIlbI I0CJI€ CTOJIKHOBEHHUS . U3 stux paBEHCTB

m, —m

o s v 1 2 v
HAWIEM CKOPOCTD IEPBOI YAaCTHIIbI MOCTE CTOJIKHOBCHUS  U) = ———2p, (3). JmHbl BoaH Je bpois

m, +m,
. h
TepBONl YACTHIIBI IO U IOC]E CTOJKHOBCHUS PaBHBI A= ; A, =——. Ilo ycnoBuio 3a1a4u
mo, mo,
A,y b my+m,
—=n. To ecTb OTHOIIEHHE CKOPOCTCH = 1. Wcnonp3yd cOOTHOIEHHE (3), MOIyUYUM — —— — n,
A v, m; = m,
n-1 2-1 m

OTKy#a m, =m, =m —=—,

a1l 241 3



3AO0AYA 9. (126an108)

16 h 3
Oriter |4 =——i = 486107 ).

3 E,
U3 moctynatoB bopa ciemyeT, 9TO SHEPrus aromMa Ha N —OM YHEPreTUYECKOM YPOBHE E. :—21—. Torna

n
El EI e El El
SHEpPrusi aToMa Ha BTOPOM DJHEPreTHHUCCKOM yPOBHE Es ::—272—4—. a HauerBéprom E, = e =—1€.
E, - E, h
hv=F,~E,, pixyma y=——=_ Torna e B s
. h v Ey~I
h o 16ch 16-3-10°-6,6-107" ]
A= LI D 489107 m
E_E ~ 3E  3(-1353)-16-10

16 4

3AO0AYA 10. (12 06anios)

m + L 2C C
Ortsert: |T =27 .

[Ipu [BH)KEHHH CTEP)KHS B HEM BO3HMKACT BJ1C E=9BL, .
KOTOpasi BEI3HIBAET TOK, 3apsUKAIONIMH KOHACHCATOP. 3apsiil KOHACHCATopa o "
qg=CE = CEATUBL rie Cy,;,=2C. Tok, uayumid B UEIH,
m
Ag
I= C,;ATBL =C,,BL-a, rae a— yckopeHue CTEPXKHS. I
At At
[Ipy BO3HMKHOBEHHMM 3TOrO TOKa Ha CTepkeHb B MAarHMTHOM [OJie JIEHCTBYET —CHIIQ

393
F =BLI =C,,;B"L"a, nanpapneHHas, KaK ¥ CHJla yNPYrocTd K MOJOKCHHMIO paBHOBECUS CTEPIKHSL.
3anuiieM ypaBHEHME [BI)KCHHS CTEPXKHS B MArHUTHOM IIOJIC:

ma=-2kx—-a- CE”B L’ wma Brakom Bume: (m+-CpyypB 2[)Ya = —2kx.
Tako#l BU ypaBHEHWs JBYDKEHHS IOKA3BIBAET, YTO HAJMYME MArHMTHOTO MOjiA paBHOLCHHO U3MeHe
MACChl CTEpYKHSI, KOTOPBI OyZeT coBepuiaTh KomedaHus ¢ LUKJIMYECKON JacTOTOU

2k He m+ B> L*2C
= . a TIepuoJl KoJjeOaHui OyneT paBeH =27
m+ B LCy,r E el —

HHIO
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