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OIIPEJEJIEHUE KOOOOUIMUEHTA BHYTPEHHEI'O
TPEHUA KNIKOCTHU 1O METOLAY CTOKCA

Heab padoTbl — omnpexenenre KOdPPUIMEHTa BHYTPEHHETO TPEHUS
runepuHa no meroay Crokca. B 3agade u3ywaercss ABUMKEHHE MaJEHbKOTO
mapuvka u3 criaBa Byna B rimmuepuse.

TEOPETHUYECKAS YACTDH

Ha mapuk, magarommii B BA3KOW KUIKOCTH, IEWCTBYIOT TPU CHUJIBL: CHJIA
TSDKECTHU, Cuia ApXuMmena, cuia BHYTpeHHero TpeHus. lIpeamonaraercs, 4To
IApUK JOCTATOYHO MaJI, IOATOMY MNP JBUKECHUU OH HE BO3MYILAET KUIKOCTh U
HE OCTaBJISIET 3a COOOM HHUKAKMX 3aBUXpeHUH. Takoil Iapuk, JIBUTAsCh B
JKUIKOCTH, BOBJICKACT B JBWXCHUE NPWIICTAIONIME CIION KUJIKOCTH, IPUYEM
CKOPOCTh 3THUX CJIOEB TEM MEHbBIIE, YEM JaAJIbIIIE OHU HAXOMATCA OT IIapHKa.
Takum o0pa3om, NMpHU BBIYMCICHHH COMPOTHUBICHUS CPEAbl CIACAYEeT YYUTHIBATH
TPEHUE OTAEIBHBIX CJIOEB JKUJIKOCTH APYr O Jpyra, a HE TPEHHUE IIapUKa O
JKUAKOCTh. JIJIsT MaJeHBKOrO IMIapuKa IMPU MAJIbIX CKOPOCTAX MaJICHUS B
Oe3rpaHUYHOM KUJKOCTH CUJIa COIPOTHUBIICHHUS 10 3akoHYy CTOKca paBHA

f=6xnrv, (1)

rae 7 - Kod9QGUIUEeHT BHYTPEHHETro TpeHwus, I - paauyc Imapuka, V - CKOpOCTh
JBIKEHUS IIapHUKa.
VYpaBHeHUE IBIKECHHUS IIapUKa B )KUJIKOCTH 3aIUIIETCS B BUJIE

moc'j—\t/ = %nrf‘;pmg - %nrf‘;pmcg - 6xnrV, (2)

IZ€ Oy, - TUIOTHOCTH BELIECTBA MIAPHUKA, Py - MIOTHOCTH IIIULEPUHA.

Kax BugHO, cuia TSKECTH U cuiia ApXuMeaa — IOCTOSTHHbIE BEJIMYUHBI, a
CHJIa COMTPOTHUBIICHUS 3aBUCUT OT CKOPOCTH JIBHIKEHHUSI IIapUKa.

BHauane mapuk IBHXKETCS C YCKOPEHHMEM, €ro CKOPOCTb BO3PACTaerT,
CJIEIOBATEIbHO, BO3pAacTaeT M CHJIa CONPOTHUBIIEHHSA, YTO, B CBOIO OYEPE.b,
OPUBOAUT K YMEHBUICHUIO YCKOpeHUs. JIBMKEHUE IIapukKa CUYHUTaeTCs
YCTAaHOBUBLIUMCS, KOTJa €ro YCKOPEHHE CTAHOBHUTCS MNPEHEOPEHKUMO MaJbIM.
Torna ypaBHenue (2) npuoOpeTaeT BUA

0 = %zr?’pmg - %7[!‘3,09,Cg - 6z nrV. (3)

U3 (3) momyuaeM ¢popmyity A7 onpeaesneHus 7.



pol2Pu"Pega (4)
9 Vo
dopmyna (4) He yUUTHIBAET BIMSAHMS CTEHOK COCYJa Ha JBMKCHUE LIAPMKA, OHA
HOqueHa JJIA CJIyIIaﬂ 6eCKOHelIHO HpOTH)KCHHOﬁ KNUAKOCTHU.
ECHI/I HlapHK magact BAOJIb OCHU I_II/IJII/IHI[pHIIeCKOFO COCYI[a, TO BIIUAHHUC
CTEHOK cocyja paguyca R yuntsiBaeTcs cinenyromeit Gopmyioi:
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PaccmorpuMm Gosnee moapoOHO XapakTep ABUKEHUS IIapUKa B BSI3KOM
xuakoctu. Onpenenum 3aBUCUMOCTb CKOPOCTH IIApUKa OT BPEMEHHU.
3anumieM ypaBHeHue (2) B BUC

m‘ij_\t’ = A - 6agryv, (6)

T7I€ TIOCTOSHHAS
A4 = %721’39(,0%, - Pac) - (7)

Jist Toro yTtoObl pemnTh AuddepeHuranbHoe ypaBHeHue (6), BBeneM
HOBYIO [IEPEMEHHYIO
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[TocTostHHAst MHTETPUPOBAHUS ONIPEACIIICTCS U3 HadanbHbIX yciaouit: t =0,V =0
u U = Uq. Cornacho (8)
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JIBmkeHrne co CKOpocThio V()
HA3BIBACTCS YCTAHOBUBIIIMMCS.
YckopeHure maprka U3MEHSIETCS CO BPEMEHEM 110 3aKOHY

Puc.1

dv 4 xrd St
a(t)=—r=3"—9(p—r)e " . (18)

Ha puc. 1 npencraBieHbl rpauku U3MEHEHHUSI CKOPOCTH U YCKOPEHUS
HIapHUKa CO BPEMEHEM.

N3IMEPEHUA

B 3amade uccnemyercs kod(PUIMEHT BHYTPEHHETO TPEHUS TIHIICPHUHA,
KOTOPBI HAaXOAWTCS B CTEKISTHHOM IIWIMHApPUYECKOM cocyae. C  1emnbio



YMEHBIICHUSI BIUSHUS Ha BA3KOCTh TJIMIIEPUHA WM3MEHEHHUsI TEeMIepaTypbl B
MOMEIICHUH COCYJ] C TITULEPUHOM MOTPY>KEH B COCY/]T C BOJOM.

. Jns u3mepeHus: BSI3KOCTU TIIMIIEPUHA UCIOJIb3YIOTCS MaJ€HbKHUE MIApUKU
u3 cmwaBa Byna. Jluamerp mapuka u3MEpsieTcss ¢ MOMOIIBI0 MHKPOCKONA C
OKYJIIPHBIM MHKpOMeTpoM. CTEKJIIHHOW JIONMATOYKON OepeM Iapuk u3 OaHKU U
MOMEIIaeM Ha MPEeIMETHOE CTEKJI0O MUKPOCKOIA. Pe3ynbTaThl U13MepeHus paanyca
HIapuKa 3aHOCUM B TaOJHILY.

3areM mIapUK OCTOPOXKHO OMYCKAaeM B COCYJl C TJMILEPUHOM KaK MOKHO
ommke kK ero ocu. Ha munuHApUYecKoM cocylie C TIUIEPUHOM HAHECEHBI JIBE
KpyroBbie MeTku. OiHa — Ha 5-6 CM HIDKE YpOBHS TIUIepuHa, apyras — Ha 20
CM HIDKE BepxHeW. B TOT MOMEHT, KOrja MmapuK MPOXOAUT BEPXHIO METKY,
BKJIFOYA€M CEKYHJOMEp W BBIKIIOYAEM €ro, Korja IIapuK MPOXOJUT HUKHIOKO
MeTKy. Bpems aBWwKeHus MIapuka MEXAy METKaMu 3aHOCHM B TaOJHILy.
W3mepsieM paccTosiHEE MEXKTy MeTKaMu | ¥ pe3ynbTaT Tak:Ke 3aHOCHM B TaOJIHILY.

Jlanee ompexaensieM ckopocTh mapuka V = I/t u mo dopmyne (4)
paccuuThiBaeM KO3(PQGUIHUEHT BA3KOCTH TJMIEpPUHA JUIS KaXKIOTO IIapHUKa.
[TogoOHbIE W3MepeHus cleAyeT MPOBECTH MJisi JCCATH IIapukoB. Pe3ynbrarhbl
CBOJISTCS B TAOJIHITY.

Tabauma
| = , CM
r, cM t,c V, cm/c n, Imyas
1
2
3
10

KoadduimeHT BHYTpEHHETO TPEHHS 77 U3MEPSIETCA B Tyasax (e/cu c¢).
B cucteme CU 77 umeeT pasmMepeHHOCTh x2/m ¢. [locie onpenenenus h Hamo
BBIYHCIIUTD MOTPEITHOCTH U3MEPEHUS.
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