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KomnbroTepHble TEXHOJOTHH B HACTOSIIEE BPEMsI CTAHOBSTCS HEOTHEMJIEMOM 4YacThiO Iie-
JIOCTHOTO 00pa30BaTeNILHOIO Mporecca. B nocieanee Bpems B yueOHOH NpakTHKE MPOCMATPUBALT-
Csl TeHJICHIIMS 3aMEHBI PeajIbHbIX J1a00paTOPHBIX padoOT Ha BUpPTyasbHble. OJHAKO CHEIYeT y4ecTh,
YTO B WICAIM3UPOBAHHON BUPTYaJbHON pabOTe HE YYUTHIBAIOTCS PEATUM IKCHEPUMEHTA: IIyMBI
anmnapaTypbl, IOMEXH, HAaBOAKH U T.1. Kak cripaBeiinBo 3aMeTHIIN aBTOPEI [ 1], HENB3s JOMycKaTh K
paboTe BoauTeNs, NETYMKA, Bpaya, MPOLIEIIINX TOJIbKO KOMIIBIOTEPHYIO mpakTuky. [Ipodiema He-
OJTHOKpaTHO oOcyxanachk B uteparype [2,3,4]. CrnenuanucTsl NpUXoIsaT K 3aKII0YCHUIO O HE00-
XOJMMOCTH Pa3yMHOT'0 COYETAHHS PEAbHBIX U BUPTYaIBHBIX J1a00paTopHbIX pabot [5,6].

B kypce Briciieit ¢pu3nku Tema «3aTyxaromnme MeXaHHueckue KoJeOaHus BbI3BIBAET OIpee-
JEHHBIE 3aTPYAHEHUS Y CTYIE€HTOB M3-3a OOJIBILIOr0 KOJIMYECTBA MOHATUH U ONpeeICHUMN.

Mpl pa3paboTtanu SKCIEPUMEHTATIBHYIO 1a00paTOPHYIO padoTy, B KOTOPOW HAa OCHOBE 3aTy-
XaoIUX KoneOaHUi MaTeMaTHYeCKOro MasTHHKA, AaéM BO3MOKHOCTh NPOpadbOTaTh BCE aCHEKThI
3TOM TeMBbl. B 1abopaTopHOil paboTe Ha OCHOBE SKCIIEPUMEHTAIILHBIX JTAHHBIX HAJ0 PACCUUTATH:

1) sHepruro MasTHHKA B Ha4yaje KojeOaHuii u e€ yObUIb 38 MEPUOI,

2) k03¢ GUIMEHT 3aTyXaHHUs,

3) k03(hGUIHMEHT COTPOTUBIICHUS CPEIbI,

4) Bpems perakcaiu,

5) norapupMUYECKUii JEKPEMEHT 3aTyXaHHsI,

6) 10OPOTHOCTH CUCTEMBI.

JlaGopaTopHbIii MakeT palOOoThl - 3JNEMEHTApHBIA: MalleHbKUI IApHK, MOJBELICHHbIH Ha

JUIMHHOM HUTHU (pUCYHOK 1).

An mu“myaa (4)

Pucynok 1 — JIabopaTopHbIit MaKeT

h

Konebanus mpoucxonsar mo 3aKoHy X = Aoe"St sin(at), rme Ao —HavanbHas aMIUTUTydA KoOJie-

. T
0aHuii, 6 — KOAPPUIMEHT 3aTyXaHUs, @ = T KpyroBasi 4acToTa.

OTMeTuM, YTO U3MEpPEHHas BeJIUYMHA nepuoja T, cTporo roBops, XapakTEepU3yeT 3aTyXaro-
e KojaebaHus, MPOUCXOISIINE C YaCTOTOH .
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T , TIIe g — YaCTOTa HE3aTYXAIIIUX KoJeOaHui, & — KO3IPPUIMCHT 3aTyxaHUS.

w a)g -
OJHAKO, €CIIH & SIBISETCS MAION BENHYHMHOM, TO 8% Gy/IeT GECKOHEYHO MaJIOil BEIMYMHOM BTOPOTO
MOpsAJIKa, KOTOPOM MOXHO MpeHeOpedb, W MepHoJ 3aTyxarolmx kojebanuili T MOXHO cuMTaTh
OJIM3KUM K TIEpUOay CBOOOIHBIX Koebanuit Th.

Cucrema, ¢ OJHOUM CTOPOHBI, MPEICTABIISAET MATEMATUUECKUI MAasITHUK, a C IPYrou €€ MOX-
HO paccMaTpUBaTh KaK MATEPUAIbHYIO TOUKY, BPAIIAOLIYIOCS OTHOCUTEIBHO TOYKH noxaseca. Mc-
X0/ U3 3THX JBYX PACCMOTPEHMM, ONIPEAEIIAECTCS SJHEPIUsl MasiTHUKA.

B pabote s3kcriepuMeHTalIbHO M3MEpsIeTCs JIMHA HUTH | , BpeMs I ¥ KOJMYECTBO MOJHBIX
konebanuiit N, coBepieHHBIX 3a BpeMs t. 13 usmepenuii t u N Beruucnsercs nepuoa konedanuii T.

Taxxe usmepsiercst Bpems t,, 3a koTopoe aMIUINTya KoseOaHUl yMeHblnaeTcs B 2 pa3a. HadanbHas

aMIUIHTYya Konebanuii 6epércst Hebonbmoit (A, = 2cm ).

|
Hcnons3ys dopmyny ans nepuona xonebanuit T =27 |—, paccuuTBHIBAETCS YCKOpPEHHE

CBOOOJTHOTO TIAJIeHUs {.
OHeprus kojaeOaHUI pacCUUTHIBaeTCS MO TPEM popmMynam:
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Bpemst perakcanuu (K = 2)
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P C3YyJIbTAThI paC‘IéTOB CTYACHTHBI NPCACTABJIAIOT B Ta6J'II/ILIe.
3ameTuM, 4TO B 3TOH paboTe, Kak U B J000H APYroi dKCHEPUMEHTATHHOM, CYIIECTBYIOT

MOTPEUTHOCTH. B 3KCepUMeHTe CII0XHO 3a()MKCHPOBATH MOMEHT, KOT/Ia HUTh HAUMHAET Iepece-
KaTh JIMHUIO HA NIKAJIe, COOTBETCTBYIONIYI0 YMEHBIICHHIO aMIUTUTYABI B 2 pa3a. DTOT pe3yybTaT
(uKCUpyeTcs C MOTrPenrHOCThIO HEe MeHee 5%.

Her HHMKakux mpoOsieM cenaTh 3Ty padoTy BUpPTyaldbHOW. OIHAKO HaM IMPEIICTABISCTCS
Oosiee pa3yMHBIM JIpyToil BapuaHT. JlaHHBIE, TOTyYeHHbIE U3 SKCIIEPUMEHTa, MOXXHO 00padoTath ¢
nomoineio nporpammel MathCad [7]. Tloayunts rpaduk 3aTyxamomux KojaeOaHui, ONpeaeInTh U3
HETO BpeMs pellakcaluy, JIorapupMudeckuil JeKpeMeHT 3aTyXaHusi U apyrue napamerpsl. Coro-
CTaBUTh PaCCUMTAHHbBIC MapaMeTpbl (hopmyiisl 1-7) ¢ MOAeTMPOBaHHBIMU. TaK MbI U TIOCTYITHIIH.

Ha pucynke 2 npuBezeH rpaduk 3aTyxaromux KojaeOaHU, MOIYy4eHHbIN MyTEM MOAEINPO-
BaHUS.



Pucynox 2 — MoaenupoBaHHBIH rpaduK 3aTyXaroMX KojeOaHuH
OTtMmetuM emEé OAHO JOCTOMHCTBO paboTel. Kaxmoil Opurane, BBINOIHSAIOMEH paboTy,

npejiaraiach CBost JUTMHA HUTH | ¥, TakuM 00pa3oM, pe3ysbTaThl U3MEPEHHH KaXI0i OpUraasl OT-
JUYAIUCH OT OCTAIBHBIX. DTO MCKIIIOYAJIO BO3MOXHOCTH CIICHIBAHUSI.

Takum 00pa3zoM, SIKCIIEpUMEHTaIbHAs PaboTa ¢ MOJEIHPOBAHUEM € IOMOIBI KOMIIBIOTEPHOH IPO-

rpammbl MathCad maér Bo3MOXKHOCTB CTyjeHTaM 0oJiee TiIy0OOKO OCBOMTH MaTepuai. Pabora Obuia anpoou-
poBana Ha otneneHnn KT® WMHcrtutyTa nHPopmanuonHeix TexHonoruid BI'YUP u nmokazana BeICOKyro 3¢-
(heKTUBHOCTb.
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