9-11.2. U3mensiomasicsi Tpaekropusi. O6opynoBanue. /[Ba KaHIEISIPCKUX 3aKUMa (KITUTICHI)
51 mwm; raiika M10; HuTh 1nuHO# 2,5 — 3 M; cekyHaoMep; auHelka umHon 50 oM, et Oymaru
A4, nBa nucra MUJUTUMETPOBOH Oymaru A4 11t MOCTpOeHHs rPaUKOB.

3akpenuTe 3aKUMbl Ha Kparo croiia Ha pacctosiHuu 40-45 cm apyr ot apyra. [lpussxure

KOHIIBI HUTH K IIPOBOJIOYHBIM «JIAIIKaM» 3a)KHMOB TakK, YTOOBI 7

nporud AL coctasnsin 2 — 3 cm. K cepenune 310t HUTH TpU- AL 1

BSOKHUTE APYTYI0 HUTH JIUMHON okoso 60 cM c raiikoil. ¥ Bac L
JIOJDKHA TIOJTyYUTHCSI CUCTEMa M3 HUTEH M Taiiku, IpPe/ICTaB-

neHHass Ha puc.l. M3MeHss paccTosiHMe MEXAy 3a)KHMaMu, O

BbI MOKETE PETYJIUPOBATh BEIMUUHY «IIporuba» AL.

0O0603HauMM BEPTUKAIBHYIO MJIOCKOCTh, B KOTOPOM HAXOASTCS HUTHU M railka B MOJIOKEHUU
paBHOBecHsI (IIOCKOCTh PUCYHKa), CHMBOJIOM P.
3apanme. Ha nucre Oymaru mpoBenute npsiMyro JuHUIO. [100XKuTe ITUCT HA TOJI Tak, 4TOOBI
HApHUCOBaHHAs MPsSIMas HAXOUJIACh CTPOTO MO/ KpaeM cToJia u OblLla eMy mapalijiesbHa.
1) UsmepwTe nepuoa T1 konebaHui MaTEMAaTHUECKOTO MasiTHUKA, COBEPIIAeMbIX B MIIOCKOCTH P,
napajuleJIbHOM Kpato cTojia. MasTHUK JI0JKEH NepeMeIaThCsl Hajl HAPMCOBAHHOM MPSMOI.
2) UsmepbTre nepuop T2 KojebaHUN MaTeMaTUYECKOrO0 MasiTHUKA, COBEPIIAEMBIX B BEPTHUKAJIb-
HOM IMJIOCKOCTH, MEPIEHAUKYIISIPHOIN Kpato cToja. YToObl KOHTPOJIMPOBAThH ABUKEHHE MAsSTHUKA,
pacroIoXKUTe Ha MOMY JHUCT TaK, YTOObl HAPUCOBAHHAS MpsMas Oblia MEPIEHIUKYISIpHA KParo
CTOJIA.
3) IlonoxwuTe TUCT HA MOy TaK, YTOOBI HAPUCOBAHHAS TIPsSMasi COCTABIISIA YTOJI TPHOIH3UTEb-
HO 45° ¢ mnockocThio P. OTKIOHUTE TraiiKy BIIOJIb HAPHCOBAHHOM MPAMOIl HE HECKOJIBKO CM B
BEPTUKAJIBHOM IUIOCKOCTH S, U OTIycTUTE €€. ['alika HauHET coBepILaTh JBUKEHHE 110 MEIJICHHO
M3MEHAOIIEN sl TpaeKTopuu. IIpoeknus TpaeKTopuM Ha TOPU30HTAIBHYIO IUIOCKOCTh CHadasa
Ou3Ka K MpsMOM, 3aTeM MOCTENEHHO MPEeBpaIlaeTcsl B AUIMNTUYECKYIO, KPYTOBYIO U T.A. Bl
MOJKETE 3aMETUTh, YTO JBUKEHHE FaliKU SIBJISIETCS LIMKJIMYECKUM, TO €CTh Yepe3 HEKOTOpOe Bpe-
Ms T JIBJKCHHME TallKu BEPHETCS B MCXOJHYIO IUIOCKOCTh S, U €€ TpaeKTopuH OyneT Onm3Ka K
IEPBOHAYAJILHOM IIpsAAMON. M3MepbTe nepuon z.
4) HccaenyiTe SKCIIEPUMEHTAIBHO 3aBUCUMOCTD T(AL), u3mensist AL B quanaszone 2 —7 cM (He
MeHee 5 TOUeK) MPH MOCTOSIHHOM 3HaueHuH L (50 cm). Pe3ynbraTel n13MepeHuii 3anuiuTe B Tad-
JULY.
5) MUccnenyiite sxcriepuMeHTaNbHO 3aBUCHMOCTh T(L), u3mensist L B quanazone 25 — 60 cm (He
MeHee 5 To4ek) mpu MmocTossHHOM 3HaueHud AL (2,5 — 4 cm). Pe3ynbraThl H3MEpEHHil 3auIInTe
B TaOJHILy.

6) Ilpwu ATL « 1 3aBucumocts T(AL, L) MosxeT GBITH omuicana Gpopmynoii T = A - L% - ALP.

Hcnonb3ys rpadguyeckyto o0paboTKy IKCHEPUMEHTANBHBIX PE3yJIbTaTOB, OMPEACIUTEe 3HAUCHUS
aupf.
7) Tlpennoxure TeopeTHueckoe 060CHOBaHHE 3aBHCUMOCTH T = A - L* - ALP, nomyunre teope-
TUYECKOE 3HAa4YeHHE MapaMeTpoB 3Toi 3aBucuMocTH (A4, a u ). CpaBHUTE TEOpEeTUUYECKUE pe-
3yJBTATHl IJISI @ U B C OKCIIEPUMEHTATLHBIMHU.
Ilpumeuanue. Ilpu padote Haj 1. 4 BBl MOXKETE HCIIOJIb30BATh MPUOIMKEHNE

(1+x)" = 1+ nx, cnpaBemmBoe npu x K 1.
Brumanue! HM3-3a ocpanuuenno2o epemenu 8binoaHeHus 3a0aHUs NOPEUHOCU ONPeOeneHus
u f oyenueamo He mpebyemcs, 0OHAKO MOYHOCHb NOJYYEHHBIX 6aMU NPOMENUCYMOUHBIX U KO-
HEeUHbIX pe3yIbmamos Oyoem yuumvleamovcs npu blcmasienuy 6ainos!



9-11.2. Bo3MokHOe penieHne. DKcnepumMeHmanivbhble pe3yibmamosl U ux o0opabomxa.
1) 3aBpewms t1 =45,9 ¢ mastauk coBepima N1 = 30 konedanuit. Torma, T1 = t1/n1 = 1,530 c.
2) 3aBpewms t2 = 63,4 ¢ masTHuK coBepimi N2 = 40 konebanuii. Torma, T2 = to/n; = 1,585 c.
3) TlosHbIi TOBOPOT IIOCKOCTH KOJICOAHUI MasTHHKA MPpou3o01ién 3a Bpems T = 63,0 c.
T1T2
T2 _Tl .

PacxoxieHue BpeMeHH T, MOACUYUTAHHOTO IO 3TOM (popmysie, U HEMOCPEICTBEHHO U3MEPEH-

HpuMeanue. ITo TCOPECTUUCCKHUM BBIKJIaAKaM OOJI’KHO BBIIIOJHATHCA PAaBCHCTBO: 7 =

HOT0, YKa3bIBAa€T Ha TO, YTO TOYHOCTb U3MEPEHUS MEeproIoB 11 U T2 JOHKHA OBITH OOJIbIIIE.
4) PesynbraTel usmepenwuii 3aBucumocty T(AL) ipu L = 60cM nipencrapieHsl 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) Pesynbrathl u3mMepenuit 3aBucumocti T(L) npu AL = 2,6 CM npeaCTaBICHbI B Ta0I. 2.

L,cMm T,C InL Int
60 68 4,09 4,22
53,5 |58 3,98 4,06
46 42 3,83 3,74
37,5 31 3,62 3,43
30 24 3,40 3,18
23 15 3,14 2,71

6) UWcnons3ys rpaduk Int ot (InAL) (puc. 2), onpenenum nokasatens S ~ —0,94, a u3 yrio-
Boro ko3¢ ¢unueHt rpaduka In t (In L) (puc. 3) Haxoaum nokaszareib ¢ =~ 1,57.
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7) Teopernueckoe onucanue. [[BikeHue rpy3a (raifku) sBIsSCTCS CYNEPIO3UIHEH KoleOaHuit
BO B3aMMHO NEPIEHAUKYIISIPHBIX BEPTUKAIBHBIX INIOCKOCTAX: IUIOCKOCTU P (B HEW pacrionoxe-
Hbl HUTH C TPY30M) M IUIOCKOCTh R (OHa mepreHIuKyJspHa Kpaw Crojia W IUIocKocTH P).
B mmockoctn P mepuox konebanuwit  Tp = 27'[\/%. B mnockoctm R mepuon paBeH

Tr = 2m,/(L + AL)/g. B nauane konebaHuii TpacKTopHs Tpy3a Onm3ka K npsMmonuHeinoi dasa
konebanuit paBHa 0. C TedeHreM BpeMeHH KoJjieObaHUs B TUIOCKOCTH R orcrarot mo dasze ot ko-
nebGanuii B tuiockoctu P. Ilpu 3TOM TpaeKTopusi CTAHOBUTCS DJUIMIITUYECKOM, 3aTeM OJM3Ka K
KPYroBO# (B 3TOT MOMEHT OTCTaBaHMe 1Mo (pa3e paBHO 7/2), ¥ CHOBA CTAHOBHTCS MPSMOJIMHEH-
HOM (oTcTaBanue 1o (asze paBHO ). K MOMEHTY 3aBepiieHHs UKIa pa3HOCTh (a3 paBHa 27T, TO
€CTh YMCJIA TIOJIHBIX KOJICOAHUH B MEPICHIUKYIISIPHBIX TIOCKOCTSAX OTIIMYal0oTCs Ha 1 (1 mOoiHBIX
KoJieOaHuii B mIockocT R 1 (n 4+ 1) — 94MCiI0 MONHBIX KOJIeOaHHid B TIOCKOCTH P):

T=2n(n+1){L/g, T =2mn,/(L+AL)/g.

Otcrona:

L+AL_Tl+1
L  n

AL
VYauTeiBas, 4To 7 <« 1, nonyuaem:

L+ AL - AL - 1
L 2L n
Torz[a YUCJIO ITOJIHBIX KOJ‘Ie6aHI/II\/’I B IINIOCKOCTHU S 0 SaBepHJeHI/ISI OUKJIa
2L
n=-—,
AL
a qJid BpeMeHI/I T nonyqaeM:
L+AL 4m
T =27mn ~ —LVSALY
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HonyquHHe OKCIICPUMCHTAJIbHO 3HAUYCHHUA & U ﬁ XOpoHIo COrJIaCyroTCsa C TCOPETUICCKUMMU.



