9-11.2. M3mensiiomasics Tpaexkropusi. OdopynoBanme. /[Ba KaHIEIAPCKUX 3aKUMa (KITUIICHI)
51 mwm; raiika M10; HuTh 1uHOM 2,5 — 3 M; cekyHIoMmep; JmHeika qmuHor 50 cM, et Oymaru
A4, nBa nucra MUILTUMETPOBOM Oymaru A4 Uit TOCTPOEHHUSI TPaPHUKOB.

3akpenuTe 3aKUMbI Ha Kparo ctosia Ha pacctosiHuu 40-45 cMm apyr ot apyra. Ipussxure

KOHIIBI HUTH K ITPOBOJIOYHBIM <JIAIIKaM» 3a)KUMOB TaK, YTOOBI 7

nporu® AL cocramisn 2 — 3 cMm. K cepeaune 3ol HUTH npu- AL 1

BSDKHUTE JIPYTYIO0 HUTh JJIMHON oKkoyio 60 cMm ¢ raiikoit. Y Bac L
JIOJDKHA IOJIyYHUTHCS CUCTEMa M3 HUTEH W TaliKu, MpeicTaB-

neHHast Ha puc.l. V3meHsist paccTosiHue Mexay 3aKHUMaMu, O

Bbl MOXETE PETYJIMPOBATh BEIMUUHY «IIporuda» AL.

O0603HauMM BEPTUKAIBHYIO INIOCKOCTh, B KOTOPOI HAaXOAATCS HUTHU U Taiika B MOJIOXKEHUHU
paBHOBECHS (IIJIOCKOCTh PUCYHKA), CHMBOJIOM P.
3apanme. Ha nucre Oymaru npoBenute npsmyro juHuto. Ilonoxure auct Ha mos Tak, 4yToObI
HApUCOBaHHAs MpsiMasi HAXOAUJIACh CTPOTO O] KpaeM CToJIa U Obljla eMy MapajuiesbHa.
1) U3mepbre nepuos T1 koneOaHuii MaTEMAaTHYECKOTO MasSTHUKA, COBEPIIAEMbIX B IUIOCKOCTH P,
IapaJuIeIbHOM Kparo cTos1a. MasTHHUK JOJKEH MEPEMEIaThCs Ha/l HAPUCOBAHHOM IIPSIMOM.
2) Usmepbre nepuos T2 xosebaHMI MaTeMaTUYECKOro MasiTHUKA, COBEPIIAEMbIX B BEPTHUKAJIb-
HOM IUIOCKOCTH, NEPIEHAUKYISAPHON Kpato cToja. YToObl KOHTPOJIMPOBATH ABMKEHHE MasTHUKA,
pAacIoNIOKUTE Ha MOJy JIMCT TakK, 4ToObl HApUCOBaHHAs MpsMas Obliaa MEpHEeHIUKYISpHA KParo
CTOJIA.
3) [losoxkute TUCT HA MOy TaK, YTOOBI HAPUCOBAHHAS MIPsiMasi COCTABIISIA YIOJl IPUOIU3UTENb-
HO 45° ¢ iockocThio P. OTKIIOHUTE TalKy BIOJIb HAPUCOBAHHOW IMPSMON HE HECKOJIBKO CM B
BEPTUKAJIBHOM IUIOCKOCTH S, U OTIycTUTE €€. ['alika HauHET coBepIIaTh JBUKEHHE 110 MEIJICHHO
u3MeHstomencs Tpaekropuu. [Ipoekuus TpaeKTopun Ha TOPU3OHTAJIBHYIO IUIOCKOCTh CHauana
Onu3Ka K MpSAMOM, 3aTeM MOCTENEHHO MPEBPAIIaeTCsl B AUIUNTUYECKYIO, KPYTOBYIO U T.A. Bl
MO’KETE€ 3aMETUTh, YTO JBMKEHHE TaliKU SIBIISIETCS LIMKJIMYECKUM, TO €CTh Y€pe3 HEKOTOPOE Bpe-
Ms T JIBIJKCHHE TalKu BEPHETCS B MCXOJIHYIO TUIOCKOCTh S, M €€ TpaeKTOpuH OyaeT Onm3ka K
IIEpBOHAYAJILHOM IIPsAMOM. M3MepbTe nepuon z.
4) HccaenyiTe SKCIIEPUMEHTAIBHO 3aBUCUMOCTh T(AL), uamenss AL B muana3zone 2 —7 cM (He
MEHee 5 TOYeK) MpH MoCTOSTHHOM 3HaueHuu L (50 cm). Pe3yabTaTel m3MepeHuii 3anummre B Tao-
JULY.
5) MHWccnenyiite skcriepuMeHTaNbHO 3aBUCHUMOCTh T(L), nu3mensis L B auanazone 25 — 60 cm (He
MeHee 5 Touek) mpu MocTOSTHHOM 3HaueHuu AL (2,5 — 4 cMm). Pe3ynbTaThl H3MEpEHHIA 3aIHUIITNTE
B TAOJIHILY.

6) Ilpwu AL—L « 1 3aBucumocts T(AL, L) MoxkeT 6BITh onucana popMyoit T = A - L* - ALP.

Hcnons3ys rpaduueckyro 00paboTKy SKCIEPUMEHTAIBHBIX PE3yJIbTaTOB, ONPEACIUTE 3HAUCHHS
auf.
7) Tlpennoxure TeopeTHueckoe 0OOCHOBAHHE 3aBHCUMOCTH T = A - L* - ALP | nomyunre Teope-
THYECKOE 3HA4YEeHHE MapaMeTpoB 3Toi 3aBucHMoOCTH (A, @ u ). CpaBHUTE TEOpPETUYECKUE pe-
3YJbTAThI IJIA & U ﬂ C OKCIICPUMCHTAJIbHBIMHU.
Ilpumeuanue. Ilpu pabote Haj 1. 4 BBl MOXKETE MCIIOJIb30BATh MPUOIMKEHHUE

(1+x)™ = 1 + nx, cupaBeayuBoe npu x < 1.
Brumanue! M3-3a ocpanuuenno2o epemenu 8bin0IHe s 3a0aHUs. NOZPEUHOCU OnpeoeneHus &
u f oyenueamo He mpebyemcs, 00HAKO MOYHOCMb NOTYYEHHBIX 8aAMU NPOMENHCYMOUHBIX U KO-
HeUHbIX pe3yIbmamos Oyoem yuumvléamovcs nPu blcmasienuy 6anos!



9-11.2. Bo3mo:kHOe penieHue. SxcnepumeHmanibHble pe3yivmamsl U ux 0opabomxa.
1) 3aBpewms t1 =45,9 ¢ mastauk coepimi N1 = 30 konebanuit. Torma, T1 = ti/n1 = 1,530 c.
2) 3aBpewms t2 = 63,4 ¢ masTHUK coBepinwt N2 = 40 konebanuii. Torma, T2 = t2/n2 = 1,585 c.
3) [lonHbIi TOBOPOT IUIOCKOCTH KOJICOaHUI MasTHHKA MPou301én 3a Bpems T = 63,0 c.
TlT2
Tz _Tl .

PacxoxneHue BPEMCHHU T, IMIOJACUUTAHHOI'O I10 3TOM (I)OpMYJ'IC, 1 HCIIOCPEACTBECHHO U3MCPCH-

HPUMe’-laHue. IIo TCOPCTUYICCKHUM BBIKJIaAKAM JOJI’KHO BBIIIOJHATHCA PABCHCTBO: 7 =

HOTO, YKa3bIBa€T Ha TO, YTO TOYHOCTb U3MEPEHUS MEPHOOB 11 U T2 TOHKHA OBITH OOJBIIE.
4) PesynbraTe! u3mepenwuii 3aBucumocti T(AL) pu L = 60cM nipencrasneHs! B a0 1.

AL,cMm | T,C In AL Int
2,6 69 0,96 4,23
1,6 107 0,47 4,67
3,2 58 1,16 4,06
4.5 42 1,50 3,74
6,4 29 1,86 3,37
7,1 26 1,96 3,26
4.4 42 1,48 3,74
51 38 1,63 3,64
2,9 63 1,06 4,14
3,7 49 1,31 3.89

5) PesynbraTel n3mMepenuii 3aBucumocty T(L) npu AL = 2,6 CM npencTaBiIeHbl B Ta0. 2.

L,cM T,C InL Int
60 68 4,09 4,22
53,5 |58 3,98 4,06
46 42 3,83 3,74
375 |31 3,62 3,43

30 24 3,40 3,18
23 15 3,14 2,71
6) MHcnomns3ys rpaduk Int ot (InAL) (puc. 2), onpenenum nokasatens S ~ —0,94, a u3 yrio-

Boro ko3¢ dunueHt rpaduka Int (In L) (puc. 3) Haxoaum nokazatens ¢ =~ 1,57,
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7) Teopernueckoe onucanue. [[BmkeHue rpysa (raiku) sBISICTCS CyNEpIO3UIUeH KoIeOaHui
BO B3aMMHO NEPHEHAUKYIISIPHBIX BEPTHUKAIBbHBIX IJIOCKOCTAX: IMJIOCKOCTH P (B HEl pacroioxe-
Hbl HUTH C TPY30M) M IUIOCKOCTh R (OHa MepreHIUKyJsIpHA Kpaw CTojia W IUIOCKoCTH P).

B mnockoctu P mepuon konebammit Tp = 2m,/L/g. B mmockoctu R mepuon pasen

Tr = 2m,/(L + AL)/g. B Hauane konebaHuii TpaeKTOpHs Tpy3a Oim3Ka K mpsMonnHeiHoi daza
konebanuil paBHa 0. C TeueHneM BpeMeHH KojeOaHus B IUNIOCKOCTH R orcraror mo ¢ase oT Ko-
nebanuil B tuiockocTd P. IIpu 3TOM TpaeKTOpHs CTAHOBHTCS DIUIMINTUYECKOH, 3aTeM Olm3Ka K
KPYTrOBOH (B 3TOT MOMEHT OTCTaBaHMe 1o (pase paBHO 7/2), ¥ CHOBA CTAHOBHUTCS MPSIMOJIMHEH-
HOH (oTcTaBanue mo (ase paBHo 7). K MOMEHTY 3aBepIeHus UKIa pa3HOCTh a3 paBHA 27T, TO
€CTh YKCIIa TIOJIHBIX KOJIeOaHU B MEPICHANKYISIPHBIX IDIOCKOCTSAX OTJIMYArOTCs Ha 1 (n MOJHBIX
KoneOaHuii B IIocKocTH R u (n + 1) — 4Kcia0 momHbIX KojieOaHuii B IIIOCKOCTH P):

T=2n(n+1)\/L/g, T = 2nn,/(L + AL)/g.

Otcroza:

L+AL n+1
L  n

AL
VYuuTeiBas, 4To 7 « 1, nonyuaem:

L+ AL 14+ AL 14 1
L 2L T w
Torza 4uciI0 MOMHBIX KojlebaHuit B TIIIOCKOCTH S /10 3aBepIIeHHUs IUKIa
2L
n~—,
AL
a JUIsl BpEMEHH T MONTyuaeM:
L+ AL 4T
T=2mn |—— ~ —LYAL™L,

N

HOJ'Iy‘{eHHBIC OKCIICPUMEHTAIBHO 3HAUCHUA @ U ,3 XOpoHIo COriiacyroTcs ¢ TCOPETUICCKUMU.



Ne | 9-11.2. Kpurtepuu ouenuBanus (20 6a,1108B) Baunsl

1 | Usmepen nepuon T1 1

2 | U3mepen nepuon T2 1

3 W3mepen nepuon © 1

4 | Uccnenoana 3aBucuMocth T(AL). IlpuBeneHa tabnuma 3HaueHUH. 3a KaKAYIO 2,5
TOYKY 3aBHCUMOCTH cTaBbTe 0,5 Oasa (eciu Touek Goiee 5, Gayuisl He 100aBJIs-
FOTCS1)

5 | UccnenoBana 3aBucumoctb 7(L). IlpuBenena tabnuua 3Ha4eHWi. 3a Kakmylo 2,5
TOYKY 3aBHCHMOCTH cTaBbTe 0,5 Oasuia (eciu Touek Oosee 5, Oaisl HE 100aBIIs-
H0TCS)

6 | IToctpoen rpaduk 3aBucumoctu In 7 (In AL) 1

7 | Ha ocHoBaHuM aHanu3a rpaduka 1. 3 mojydeHo 3Ha4YeHue S B MHTEpPBaJC 2
(-0,8 +—1,1) — 2 6amna, a B uatepBaiue (—0,7+ —1,2) — 1 Gamn

8 | Iloctpoen rpaduk 3aBucumoctr In 7 (In L) 1

9 | Ha ocHoBanuu aHanu3a rpaduka .5 moixy4eHo 3HaYCHHE & B UHTEPBae 2
(1,35+1,65) — 2 6aina, B uarepsaiue (1,2+ 1,8) — 1 6amn

10 | OTmeueHo, YTO IBMIKCHUE MPENCTABIISET COOOW CYNEepIO3HUINI0 TIEPIICHIUKYJIISP- 1
HBIX K0JIeOaHUi ¢ pa3HBIMU [IEPHOIaMU

11 | OT™meueHo, 4TO Ui BO3BPAILCHUS K UCXOJHOMY COCTOSIHUIO TPY3 JIOJIKEH COBEP- 1
IIUTH B OJJHOM HAIIpaBJICHUM Ha OJHO KojeOaHue 6oJblie

12 | YcraHoBieHa CBS3b MEXAY YHCIOM KOJIEOaHWH MO OJHOMY M3 HalpaBlIeHHH CO 2
3HAYECHHUEM %

13 | IIpu ucnonp3oBanum 1. 7, 8, 9 WK U3 IPYTrUX aHAJIOTHYHBIX PACCYKICHHUM TOJTY- 2

YeHBI BEPHBIE 3HAUCHUS & U [§ (110 0JHOMY Oajuty 3a mokas3aTellb)

Ilpumeuanue. B nynkmax 11 u 12 603modncen anbmepHamugHulil n00X00, OCHOBAHHBIL HA pac-

CMOmMpeHUU cO8U2a 83AUMHO NePNEeHOUKYIAPHBIX KolebaHul no gase na 21. I[lpu npasunibHom

UCNONIL308AHUU MAKO20 NOOX00d 34 YKAd3aHHble NYHKNIblL cmasbme NOJIHbLL O




