BCEPOCCHICKAS OJIMMITMAOA IKOJIBHUKOB
1O ®U3UKE 2019-2020 yu. r.
MVHI/H_II/IHAHI)HBIPI OTAII

11 xnacc

PelneHusi 1 KpUTEPUM OLEHNBAHUS

3agaua 1

B cocyne HaxomdTcs B PAaBHOBECUM JIBA MAaCCHUBHBIX ITOPIIHS, IPOCTPAHCTBO
MEXY KOTOPBIMH 3allOJIHEHO BOJOW, COEIUHEHHBIE XKECTKUM BEPTHUKAIbHBIM
crep>kHeM  (cM. puc.). Ilmomamgu  mopiiHed  paBHBI S |

S; =20 cm? u S, = 30 cm?. Hwxnuit MOPLIEHb HAXOJUTCS

Ha paccTostHuu h = 0,5 M ot cTbika TpyO. JlaBieHue Boabl Po -
Ha HIWKHUU TopuieHb paBHO p, = 80 klla. Omnpenenure
CYMMAapHYyI0 MacCy CHCTEMBI «IIOPIIHH + CTEpKEHb -+
Boga». AtmochepHoe naeinenue p, =1 arm. [lnotHOCTH
Bombl p = 1000 kr/m>. Yckopenne CBOOOJHOTO IaJICHUS
g = 10 m/c?. TpeHHE OTCYTCTBYET.

Bo3Mo:xHoOe pemieHue
Ha cucremy «mopimiHu + CTEpK€Hb + BOJa» B BEPTUKAIHHOM HaIlpaBIICHUU
ACUCTBYIOT CICAYIOIIME BHEUIHME CHIBL: cuiaa Tsokecth F =Mg  (BHU3);
CHJIa JABJICHUS BO31yXa, ACHCTBYIOINAs HAa BEpXHUHM mopumenb F = p,S; (BHM3),
CHJIa JaBJICHUS BO3yXa, JNCHCTBYIOIAsd HAa HIKHUM nopmens F, = p,S, (BBEpX);
CWia, JEUCTBYIOIIAs CO CTOPOHBI cocylda (TOPU3OHTAIBHBIA CTHIK TpPYO),
F =(p, - rgh)(S, - S,) (Buu3).
Cucrtema HaXOAUTCS B PaBHOBECHH, TIOITOMY:
F+F+F=F,.
Mg + p,S, +(p, - rgh)(S, - S,) = p,S,.

Otcrona M = Po - P, + rgh (S2 - Sl) =2,5kr.

9

Kpurepuun oueHnBanus

F. =M (BHH3)..ooiiiiiiiii s 1 6ann
FL = PpS; (BHHB) oo 1 6axn
F, = P5S, (BBEPX).iiiiiiiiiiiiiicicii i 1 6ann
F=(p, = 7gh)(S, = S;) (BHU3)..cooiviiiiicicicc e, 3 6a1a
O 2 6aa
Macca CUCTEMBI PABHA 2,5 KT ...vvvieiiieieeiiiiiessiieeeasineeesssneeesssbneaesssneeessnneeens 2 6ana

Fbannvl, nonyuenuvie 3a 86epHoO 8bINOIHEHHbLE OCUCMBUSL, CYMMUPYIOMCAL.
Maxcumym 3a 3a0auy — 10 6aJ10B.
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Mynununanssbsii 3Tan. 11 kmace

3amavya 2
Haiimure cKOpoCTh V BBLIIEIEHHOIO CEPHIM IIBETOM OjoKa  [<2F <2r
(cM. pHCYHOK), eclM H3BECTHbI MOJIYIM W HaNpaBICHHUS 5 ) 5 )
cKopocTeil OyiokoB V; u V,, yKa3aHHbIe Ha PUCYHKE. = |
Kaxmass HUTH NOPOXOAUT dYepe3 OTBEPCTHE B IOTOJKE e

M HaMarTbIBa€TCsd Ha KarylKy paIdycoM I, paBHOMEPHO
BpaLAOLIYIOCs 10 YaCOBOW CTPEIIKE C YITIOBOM CKOPOCTBIO
®. HuTtn cuntars HEPaACTKUMBIMU.

)

Vi

Bo3morkHoe pemieHue V2

BBenéM KOOpAMHATHYIO OCh X, KaK TTOKa3aHO Ha PUCYHKE,
Y BBIPA3UM JIJIMHBI HUTEW Yepe3 KOOPIMHATHI OJIOKOB:
l, = 2x5 + x, + 6,

{lz =2x, — 2%, +2x; —x3+ 6, 0
rae 01 U O (KOHCTaHThI) — CyMMapHbI€ JUIMHBI Y4aCTKOB
HUTEH, COMpHKAcarouuxcs ¢ Omokamu. JIJIMHBI HUTEH
YMEHBIIAIOTCS ¢ TOCTOSHHBIMHU CKOPOCTSIMU W7, TIO3TOMY
YPaBHEHUS KUHEMATUUYECKOW CBSI3U MPOEKLUN CKOPOCTEH
BBITISIST CIICIYIOIMNM 00pa3oM: X2

—wr =2V, +V,,, ¥
{—a)r =2V, =2V, + 2V, —V,,
rae Ve, — TpOEKIMs CKOPOCTU BBIJICJICHHOTO CEpPhIM IIBETOM OJIOKa Ha OChb X.
Otcrona

Xa

X1
X3

2 3
V., = —§(V1 +V, +§a)r).

3Hak MUHYC YKa3bIBaACT HA TO, YTO BLI,HeJICHHBIﬁ 010K ABUIKCTCA BBCPX.

Kpurepuu olieHMBaHusA

Ly =2x5+ x4+ 0y (MM I} = 2X3 & X4) ceeeiiieeiie it 2 6aa1a
l, =2x, — 2x, + 2% — X3+ 8, (WK I, = 2X; — 2%, + 2X7 — X3)eeereernernenn, 2 baj11a
T = 2V Vet e e aaaaaaaaa s 2 6aaaa
—WT = 2V — 2V T 2V] = Vet 2 6a/1a
|Vx|:§(v1+vz+§wr) ................................................................................ 1 6am
BBIZICTICHHBIN OTOK JABHIKETCH BBEPX cuvvevveerseessrresseessseasseeasseessesssesssessssesnsens 1 6ana

Bannwi, nonyuennvie 3a 6epHo 8blnoHEeHHbLE OCUCMBUSL, CYMMUPYIOMCAL.
Maxcumym 3a 3a0aqy — 10 6a110B.
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3agaua 3

Jlis cBapOYHBIX PabOT MCIOJIb3YETCs KUCIOPOIAHBINA pyKaB (ILIJIAHT) BHYTPEHHUM
aramerpoM 9 Mmm. [lpu HexkoTopoMm pexkume pabOThl CBapOYHOTO armrmapara
kuciopon Oz B 3TOM IIIaHTe UMEET AaBieHue 2 atMm u Temmnepatypy 17 °C. Kakas
Macca KHUCIIOpoJa MPOXOAUT yepe3 IOMepevyHOe CEYeHHWEe LUIaHra 3a 1 MHHYTY,
€CJIM CKOPOCTbh JBMXKEHUS KUCIIOPO/Ia 10 IIJTAHTY paBHA 5 m/c?

Bo3MoixHOe pemienue

HaiinéM miuoTHOCTh KMCIOPOAA B LIUIAHTE U3 YPABHEHUS COCTOSHHUSL:
— PR
P =RT
Macca kucimopona, KOTOpas NIPOXOAUT 4Yepe3 INONEPEYHOE CEYEHUE IILIAHTa
3a 1 MuHyTY, paBHa

p
=—RT =
P K

=T, 2 TE PR o
Ty VP T ViR T
Kpurepuu olieHMBaHus
p = ﬁRT ........................................................................................................ 3 6asa
2
M= %vtp ................................................................................................... 3 basia
1SS Y N TP OPR 4 daia

Bannvl, nonyuennvie 3a 6epro vinonnennvle 0elicmsus, CyMMupyiomcs.
Maxcumym 3a 3a0aqy — 10 6a110B.

3agaua 4

B nenu, cxema xotopoi m3zoOpaxeHa Ha pucynke, J/(C

C1
UJICAIbHBIX UCTOYHUKOB PaBHbI £, EMKOCTH KOHJIEHCAaTOPOB —
C; nu C,. Onpenenure HamNpsHKEHUS Ha KOHJIEHCATOpax ff+K
i TCZ T

10 3ambikaHus kimroya K. Kakoul 3apsn  mpored€r uepes &
rampBaHoMerp G mocrme  3aMblkaHuMs  Kimoda  K?
O06a xonaeHcaTopa 0 MOJKIIOUYEHUS K UCTOYHUKAM ObLIU
HE 3apsDKEHBI.

€

Bo3moxHoe pemeHaue

Jlo 3ambIkaHus KirO4a 3apsiabl Ha OOKIaJKaX KOHJAEHCATOPOB PAaBHBI (; = (.
VY kongencaropa éMKocThio C; JieBasi OOKJIaKa 3apsiKeHa MOJIOKHUTEIbHO, TIpaBast
— OTpHULATENBbHO, a Y KOHJEHcaTopa €MKOCThi0 C, BepXHss OOKIJIagKa 3apsKeHa

IIOJIOKUTEIIBHO, HUXHAA - OTPHULATCIIBLHO. CYMMapHoe HaIIPAXKCHUC
Ha KOHJICHCATOPaX PaBHO &, TO €CTh
C;C
1 1 1%~2

G G = ql_C1+ngl



Bcepoccuiickas onmumnuana mKonabHUKOB Mo Gusuke 2019-2020 yu. r.

Mynununanssbsii 3Tan. 11 kmace
Hanpsixkenus Ha KOHAEHCATOpax paBHbI

_ G _ G

Ul——C1+C28, UZ——Cl+C2$.

Ilocne 3ampikanus kiroya K HanpspkeHue Ha KoHzaeHcarope (, paBHO &, 3HAUWT,
Ha BEpXHEU OOKJIaJKe ITOr0 KOHJACHCATOpa pacHpeaesi€éH MOJIOKUTEIbHBIA 3apsi
q; = EC,. Konnencarop éMkocteio C; HE 3apsiKeH.
CymMapHblii 3apsii Ha MpaBoil OO0KJIaAKe KOHAEHcaTopa EMKOCThI0 C U BEpXHEU
oOkJaake KoHeHcaropa éMkocThio C, paBeH Q; = 0O, a mocie 3aMbIKaHUs KJIr04a
Q, = q;, = EC,. Yepe3 ranpBanoMerp G mocne 3aMblkaHus Kioda K mpoTedér
BJIEBO MOJIOKUTENbHBIN 3apsig q = Q, — Q; = EC,.

KDI/ITCDI/II/I OLICHUBAHUA

T Y 1 6ana
CiC
1 = o € i 2 6as1a
C1+C,
C
U = € 1,5 6ania
C1+C,
c
Uy S o€ e e 1,5 6anaa
C1+C,
Qg = EC e 1 6ana
TTocite 3aMBIKaHUs KITFOYa KOHAECHCATOP EMKOCTBIO C; HE 3aPSIKEH. ............. 1 6amn
G = e e 2 basia

Bannvl, nonyuennvie 3a 6epro vinonnennvle 0elicmsus, CyMMupyiomcs.
Maxcumym 3a 3a0aqy — 10 6a1710B.

3agaua 5

B snextpuyeckoil menu, cxema KOTOpPOW M300pakeHa HAa PUCYHKE, HAIpsIKEHHUE
Ha pe3uctope compotuBieHuem 2R = 1,5 kOm paBHo U,p =15 B. Uemy paBHO
HaIpsDKEHWE Ha BBIBOJIaX ujeanbHOM Oartapeiiku U,? Omnpenenute TOK [, uepes
MCTOYHUK. HaliiuTe pasHOCTh NOTEHIUANIOB AQ = @, — @5 MEXKIY TOUKaMu A u B

(cM. pUCYHOK).
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Bo3mokHoe pemienue

[lo BepxHell BETBM, B KOTOPOM pAaCHOJIOKEH PE3UCTOpP CONpOTUBIEHHEM 2R,
MIPOTEKAET TOK, pPABHBIN

U;r _ 15B
2R~ 1500 Om
ComnpoTuBiieHHe BEpXHEHW BETBU B JiBa pas3a OoJibiiie yeM HmkHer. Kpome Toro,
3TU BETBU COCJMHEHBI MAPAJUICIbHO, 3HAYUT, TOK TEKYIIUN IO HUKHEN BETBU
paBeH [, = 2I; = 2 MA.

Tok uepe3 UCTOYHUK paBEH

= 1 MA.

L=

Iy =1 +1, = 3MA.
HanpsipkeHne Ha BRIBOIaX UJ1€aIbHOM OaTapeiku paBHO
Uy=1-6R=1,-3R =45B.
PasHocTh NOTEHIIMATIOB MEXy TOUKaMu 4 1 B paBHa
Ap =@p,—@p=1"-3R—1,-2R = —-0,75 B.

KDI/ITGDI/II/I OLICHUBAaHMA

L = R ettt 1 6ana
2R

LL = L MA s 1 6ann

Iy = 21 T2 MA o 2 dana

Lo = L) A Ly e 1 6ann

Up = 4,5 B 2 0asia

AP = —0,75 B 3 6amna

Bannvl, nonyuennvie 3a 6epro vinonnennvle 0elicmsus, CyMMupyomcs.
Maxcumym 3a 3a0auy — 10 6a10B.

Bcero 3a padoty — 50 6as10B.
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