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1. Beenenue.

IIpy aBMKEHUU KUAKOCTH CYLIECTBEHHYIO POJIb UTPAIOT CUIIbI BA3KOTO TPEHUS — CHUJIBL,
BO3HUKAIOIIAE MEXKIY CIOSMH JKHJIKOCTH, TBHKYIIUMHCS C Pa3HBIMH CKOPOCTSIMH, a TaKKe
CUJIBL, JEUCTBYIOLIUE MEXAY JBUKYILECHUCS )KUIKOCTbIO U CTEHKAMU COCYAA.

[IycTh KMAKOCTH ABUKETCS MO TOPU3OHTAIBHOU
TpyOe, BHYTPH KOTOPOW HAXOJIUTCS HEIOABUKHBINA

WIMHIPAYECKUN IWIMHIDP, KOAKCHAIBHBIM C TpyOoid ““ g
(urparomuii  podib mpensTcTBUsA). Pamnyc muimmHIpa : R
paBeH R, mimmHa [, TONIIMHA 3a30pa MEXIy OOKOBOM

|

MOBEPXHOCTHIO IUJMHAPA U CTEHKaMU TPyObl paBHa h
(OHA 3HAYMTEIBHO MEHBIIIE paanyca UMIuHApa h << R) [ AP
Ecnu pa3HOCTh HaBieHUN KUJIKOCTH Ha TOpIax
IUIUHApPAa paBHa AP, TO pacxol XHUIKOCTH ¢ (00beM, MPOTEKAIOIMNUA B SIMHHUILY BPEMEHH)
MPOTEKAIOIIUI Yepe3 3a30p onpenenseTcs GopMyIoi:
3
q= TIRh AP, (1)
6nl
TIe 7) - XapaKTepUCTUKA MPOTEKAIOMIEH KUIKOCTH, KOTOPasi HA3bIBAETCS 843KOCMbI0 (B TAHHOU

3ama4e pacCMaTpuBaACTCA BOJIA, €€ BA3ZKOCTh 7) U IUIOTHOCThL QO CUMTauTe I/IBBGCTHBIMI/I).

[TycTp pacxoxa BojbI B OMMCAaHHON TpyOe ¢ WIMHAPOM MOCTOSIHEH U PaBeH ¢ .

1.1 Haitaute cymMapHyro cuily BS3KOTO TPEHHS, AEHCTBYIONIYIO HAa BOJIY B 3a30p€ MEXKIY
LUJIMHAPOM U Tpyboll F,

1.2 HaiinuTe criny BS3KOTro TpeHHs, AEHCTBYIONTYIO Ha OOKOBYIO TTOBEPXHOCTH IIMIMHIPA
Fﬁok. .

1.3 Haiinere oTHOIEHNE CHJITBI BSI3KOTO TPEHUS, IEHCTBYIONMEH Ha OOKOBYIO TTIOBEPXHOCTh

60K.

LUIMHIPA, K pa3HOCTH CUJ JaBieHUs [, JEHCTBYIOIUX HA TOPLBI LUIMHIPA

0

Yactp 2. Onucanue 3¢dexra (mpodupka B npodUpKe).

[Mpunuun paboTel paccMaTpPUBAEMOI0 THUIPOMOIBEMHUKA MOKET OBITh
U3y4yeH Ha MPOCTOM YCTPOMCTBE, COCTOSIIEM M3 JBYX JUIMHHBIX MPOOUPOK.
Kaxyro u3 HIX MOKHO CUMTATh ITUIMHAPUYECKON TPYOKOM, 3aKPBITON C OJTHOTO
KOHIIAa. JlMaMeTphl NMPOOHPOK Pa3TUYAIOTCS Majlo, MOITOMY MEHBIIAas W3 HHUX x £
BXOJHT B OOJBIITYI0 U MOXET CKOJIb3UTHh B Hell. O003HAYMM paauyCc MEHbIIEH
npoOupku R, ee macca m . TonmuHa 3a30pa MKy CTEHKaMH MPOOHpOK (korma 2
MEHBIIIasi HaXOJAUTCs B OOJbINe) Maia Mo CPAaBHEHHIO C paauycaMu MPOOHPOK U
paBHa A . —
2.1 Bonpmyro mpoOUpPKYy pacroyiaraloT BEPTUKAIBHO U IOJHOCTBHIO 3aIMONHSIOT
Bofoi. Ilocie 3Toro B Hee akKypaTHO OITYCKal0 MEHBIIYI MPOOHMPKY, U OHaA
MCIJICHHO HAYMHACT OIYCKATbCA. C
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2.1.1 | HaiiguTe, Ha KaKyr0 MaKCUMAIIbHYIO TIyOMHY 7, ONYCTHTCS MEHbIIAs NPOOUpPKA.

max

2.1.2 | IlocTpoiiTe cxemaTWyecKui TrpaduK 3aBUCUMOCTH CKOPOCTH NpoOMpKH V(Z) OT
TJIyOUHBI IOTPYKEHUS 7 .

2.1.3 | Ouenure Bpemsl MOTPYKEHUsS NTPOOMPKH OT HAYaJlbHOTO TojoxkeHuss z=0 10
riyounst 0,5z

max *

Mamemamuueckasn noockaska. Ilpu 0sudicenuu mena 6 63K0u cpeoe, HA He20 OeUCMBYIOm CUTbl
8A3K020 MPeHUs, 3a8uUcauue om cKkopocmu osudcenus mena. Hanuuue smux cun npugooum K
MoMy, Ymo CKOpOCMb mend USMEeHAemcsi O00CMAMOYHO MEONeHHO, NOIMOMY 8 YPAGHeHUU
emopoeo 3akoHa Heiomona ma = F(x,v), MoxcHO npeHebpeuv crazcaemvim ma. Taxoe
npUbUdICeHUe HA3bI8ACMCA  K8AZUCMAYUOHAPHBLIM. Kcemamu, ono oice ucnonwvzyemcs npu
ONUCAHUU DNIEKMPUYECKO20 MOKA HA OCHO8aHUU 3akoHa Oma.

2.2 Ecnu GombInyto mpoOUPKY 3allOJIHATH BOJIOW, TIOTPY3UTh B HEE MEHBIITYIO
NpPOOUPKY W PE3KO MEPEeBEpHYTH CHCTEMY BBEPX THOM, TO TPU HEKOTOPOM
BBICOTE MObeMa MEHbIIIas MPOOUPKa HAYHET MEJIEHHO NMOJHUMATHCS BBEPX.

— ]

2.1.1 | Haiiaure, mpu  Kakoi MHHHMAJIbHOW BBICOTE MOAbEMA Z, .- 4

MEHbIIIast IPOOMPKA HAYHET [TOJHUMATHCS BBEPX.
2.1.2 | IlocTpoiiTe cxeMaTHYeCKUH TpapuK 3aBUCUMOCTH CKOPOCTH

POOUPKH OT BBICOTHI €€ moabemMa v(z). -
2.1.3 | Ouenwure Bpemst ogbeMa MPOOHPKH OT BBICOTHI 1,57, . 710 BBICOTHI

22 - Vv
Yactp 3. [loaneMHHK. -

Ha ocHOBaHMM pacCMOTPEHHOTO YCTPOMCTBA CKOHCTPYHMPOBAH THIAPOATMOChHEpHBIi
NObEMHUK, CXEMa KOTOPOTO IT0Ka3aHa Ha PUCYHKE.
[Ipobupka 1 ¢ gByms ynopamu 2 (TOYHO Ha cepearHe
npoOupkr) u 3 (B ee HWXKHEH dYacTu) BCTaBJICHA
BEPTUKAIBHO B TOPJBIIIKO OYTBUIKM 4 TMOJHOCTBHIO
3all0JIHEHHOM BOJIOM, AMAMETp TOpiiblliKa 5 KOTOpOU o 3 -
HE3HAUMUTEJIbHO IMIPEBBINIAET BHEUIHUN  JHUAaMETp
OyTbUIKH. ByThlIKa coenunena Tpyokoi ¢ kpaHoM 7 ¢ (4
OOJIBIIMM OTKPBITHIM COCYJOM-HaKomuTesneM 6 Takxe
3aroyiHeHHBIM BoJoW. IIpoOupka MoXKeT nBUTAThCA 1 5 <B,
BEPTUKAIIBHO BHYTpU OYTBUIKHA, TpPH €€ J00M 7 '

MIOJIO’)KEHUH (B TOM YHCJIE M Ha YIOpax) BOAA MOXKET 2 5 |

IpocauuBaThCcsl B 3a30p€  MEXKAY TOPJIBIIIKOM E& ﬁ

OyTBUIKM M TpoOMpKOW. B KadecTBe KOOpAMHATHI,
omnpezensomen MOJIO’KEHUE pOOUPKHU Z, - Ll
UCTIOJIB3YEeTCSl PACCTOSIHUE OT TOPJIBIIIKA OYTBUIKH 10 F
cepenuHbl poOupkH (yrmopa 2).

JnmuHa mpoOupku [, miomans ee morepedHoro cedenws - S. [IpoOupka HaumHaer
NOJHUMATHCS BHYTPH OYTBUIKH, €CIIM OHA TMOTPY>KEHA B HEe Ha OJIHY YeTBEPTh CBOCH JIUHBL. B

[
OyTBUIKY 4 BO3IIyX HE IOMAaJacT, BHICOTA OYTHUIKK OOJBINE, YeM E [InoTHOCTE BOOBI P,

yCKOpeHue CBOOOIHOTO Ma/IeHUs - g .
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[Tpunumn paboTsl YCTPOCTBA CIEAYIOMIHUHA.

[TpoOupka HaXOMUTCS B KpallHEM HUKHEM TMOJIOKeHUU. KpaH 3akphIBatoT,
npoOupKa HAUMHAET MOTHUMATKCS BBepX. [Ipu 3TOM OHa MOJKITIOYAeTCs K
HEKOTOPOMY BHEUIHEMY YCTpPOMCTBY, HaJ KOTOpPBIM COBEpIIAeTCs
noJie3Has pabora.

70

Korma mpoOumpka mocTuraeT KpaHEro BEpXHEro TMOJOXKEHHS, KpaH
OTKPBIBAKOT, U BOAA U3 COCYIAd HAKOMUTCIISL OUYCHb 6BICTpO MoCTynacT B
OyThUIKy. BHemrHee yCTpOWCTBO OTKIIOYAETCs, MPOOWpKa OBICTPO
OITYCKaeTCs BHU3.

[ﬂj

3.1

Omnpenenute Maccy NPOOUPKH.

3.2

JH000M TOJIOKEHUH NTPOOHPKA HAXOUTCS B COCTOSIHUU PaBHOBECHS).

Hapucyiite rpaguk paccMOTPEHHOTO [UKIMYECKOTO MpoIiecca: 3aBUCUMOCTD CHIIbI
JeHCTBYIOIIEH Ha MPOOUPKY CO CTOPOHBI BHEUITHETO YCTPOHUCTBA F OT KOOPAUHATHI
npobupku z . CuuTaiiTe BCE MPOIECChl KBa3UCTAIMOHAPHBIMHU (T.€. CUMTAKNTE, YTO B

3.3

IIOABCMHHUK 3a OAHUH IUKII.

Paccuuraiite, Kakylo MaKCHUMaJIbHYIO MOJIE3HYIO PaOOTy MOKET COBEPIIUTD

3.4

CaMOCTOSITENILHO).

Haiigure KI1J] ycrpotictsa (onpenenenue KIIJ[ B aTom cnydae chopmynupyiite
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