6py00K MaCChI T HaXOJUTCA Ha HaKJIOHHOﬁ IIJIOCKOCTM...
YcioBue
ITpubopbl 1 MaTepuaJIbl: JBa MITATHBA, JMCK HA MAJOYKe, HUTKH, CEKYHIOMEp, JTUHeiKa.
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CAR:

Bawm mipeJicTouT BBIIOJIHUTH JIOCTATOYHO TPAIUIIMOHHOE 3a/laHUEe — UCCJIEJI0OBATH JIBUKEHHUE TeJla,
JIBUZKYIIIErOCs 110 HAKJIOHHO# 11ockocTu. [IpaBja, B JaHHOM 3aJlaHUU €CTh HECKOJbKO OTJIMYHil
OT TPAJUITUOHHOIO «OPYCOK MACCHI M HAXOJIUTCH HAa HAKJIOHHOW IJIOCKOCTHU...»: - 3aJIaHUE SKCIIe-
PUMEHTAJIbHOE, & He TEOPETHUYECKOE; - B BaIlleM PACIOPsKEHUH He OpYCOK, a JIMCK Ha IajovuKe
OT TIAILJIBIKA; - OH HEe CKOJIb3UT, & CKAThIBAETCH; - U He 110 HAKJIOHHON IIJIOCKOCTH, & 110 HUTSIM-
HAIPABJISIIONINM; - HAJI0 YIATHIBATL HE TOJBKO TPEHHE, HO U CONPOTUBJIEHUE BO3/yXa (KOTODBIil
HEe yJIaJI0Ch OTKadaTh U3 pabodero KabWHeTa); - CKOPOCTh JIBUKEHUST HECKOJILKO MEHbIIE, UeM Y
n300paKeHHOr'0 Ha 3aCTaBKe TOPHOJIBIKHUKA, & B OCTAJILHOM — BCE TPAIUIIMOHHO.

Cnenure, 9T00OBI HUTH OBLIN BCe BpeMsl HATIAHYTHI. BBl CAaMOCTOSATEIHHO MOYKETe M3MEHSTHh pa3-
HOCTb yPOBHEl KpeluieHust Hureil h (He 3a0y/bTe U3MEPSTh U 3AlUCLIBATH 3Ty BeJauduny ). iy
HUTEN ocTaBjsdiiTe Hem3MeHHOW. Ha HUTKM HaHeceHbl PaBHOOTCTOSIINE METKHU, HUCIOJIb3YHTe X B
Ka4deCcTBe IIKAJIbI.

[Ipu usMepeHNAX UCHOIB3YHTE CEKYHIOMED C 3allOMUHAHUEM TTPOMEYKYTOYHBIX TanoB. [Ipu neood-
XOJIMMOCTH CHavaJIa (/10 MepBoil METKM) JIMCK MOYKHO HEMHOI'O MOATONKHYTh. IIpn Heobxogumo-
cTH, obpariaiiTech K 4jeHaM >KIOPU 3a KOHCYJIbTaI[Ueid.

Yactp 1.

YcTaHoBuTe pasHOCTh YPOBHEH KpelieHus HuTeir h = 15 cm.

11 9KCHepI/IMeHTa.HbHO I/ICC.He,Z[yI'?ITe 3aKOH ABUXKEHHNA OCHU JUCKa — 3aBUCUMOCTD €I'0 KOOp,Z[I/IHaTbI oT
Bpemenu. Kparko onurmure, Kak Bbl TpoBoimi u3mepenus. 1.2 [locTpoiiTe rpaduk nosrydennoi
3aBUCUMOCTH. 1.3 VKaxKuTe, MOXKHO JIM CINTATD JBUKEHUE JNcKa paBHOMepPHBIM. OTBeT 000CHY -
te. 1.4 Cunras JBUKEHHE JUCKa PABHOYCKOPEHHBIM, MOJIYINTEe TEOPETUIECKU BHJI 3aBUCHMOCTHI
cpejiHeit cKopocTH (0T MPOXOKJIEHUs TIEPBOii METKHU) OT BPEMEHHU JIBUMKEHUs (OT MepBOil METKH).
Ha ocnoBanmnu cBoux 9KCIHEPUMEHTAIBHBIX JAHHBIX TOCTPOTE rpaduK 3aBUCUMOCTHU CPEIHEH CKO-
poctu (0T MPOXOXKJEHHsI MEPBOMl METKH) OT BPEMEHH. YKayKUTe, CBHJETETbCTBYET JIU MOy I€H-
HBII TpaduK O TOM, UTO JIBUKEHUE SIBJISIETCS PABHOYCKOpeHHBbIM. 1.5 Cuumrasi JBUZKeHUE TUCKa
PABHOYCKOPEHHBIM, MOJIyIUTe TeOPETUIECKHl BUJ 3aBUCUMOCTH CpeIHeil CKOPOCTH MPOXOK ICHUST
PACCTOSIHUAS MEXKJIy JIBYMs II0CJIe/IOBaTEIbHBIMI MEeTKaMi OT BpEeMeHM JBUxKeHus. Ha ocHoBaHun
CBOHUX JKCIIEPUMEHTAJIBHBIX JAHHBIX ITOCTPOTE rpaduk



3aBUCUMOCTH TOI CPeHell CKOPOCTU OT BPEMEHU JIBUKEHUS. Y KaXKUTe, CBUJIETE/ILCTBYET JIU 110~
JIyIeHHBI rpaduK O TOM, UTO JIBUKEHUE SBJISETCS PaBHOyCKOopeHHbIM. 1.6 Brimenure maTEpBas
Iy TU, MPOIIEHHOTO JINCKOM, Ha KOTOPOM BbI MOXKETE CUNTATD JIBUKEHIE PaBHOYCKOpeHHBIM. O60c-
HyiiTe BLIOOD 9TOro MHTEepBaJsa. B jajbHeliem j1jist pacdeTa YCKOPEHUH UCIOIb3yiTe MMEHHO STOT
BpPEMeHHOM uHTepBa/l. Tak:Ke UCIOJIL3YiiTe TOJIBKO OJUH ClI0co0 u3Mepenus (1 06paboTKU) yCKO-
peHus, 1o BallleMy BbIOOPY — BBIOOD ODOCHYITE.

Yactp 2.

2.1 VIamepbre 3aBUCHMOCTD YCKOPEHHUsI JIICKA OT PA3HOCTH YPOBHE( KperuieHus Hureii h. (0bsi3a-
TeJIbHO YKayKHUTe KaK Bbl M3Mepsiin yekoperust). 2.2 [Toctpoiite rpaduk moJrydeHHO# 3aBUCUMOCTH.
2.3 Ilpemyioxkure mpocTyio (popMyTy, OMUCHIBAIONLYIO JTAHHYIO 3aBUCUMOCTD, HAWJINTE ee ImapaMeT-
poi. ObocHyit BEIOOD Bareil (hOpMyIIbI.

Sananue 9.1 DaeKTPOHHBIE BECHI.
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OkasbIBaeTCst, 9TO CONPOTHUBIIEHNE TabJIETKN aKTUBUPOBAHHOTO YTIJIA 3aBUCUAT OT IIPUJIOXKEHHON K
Hell MeXaHn4eCcKO Harpy3Ku. HOQTOMy TaKasd Ta6ﬂeTKa MO2KET ITOCJY2KUTH OCHOBHBIM 3JIEMEHTOM
9JIEKTPOHHBIX BecOB. OJIHAKO K KOHCTPYMPOBAHUIO TAKUX BECOB CJIEyeT IOJXONTh C HAYYIHOIA,
TO eCcTh (PU3UYIECKOI TOUKHU 3penud. i 3Toro HeoOXOoMMMO TIATETLHO U3YUUTh ee (pU3nIecKue
CBOMCTBA, a 3aTeM 3aHATHCA KOHCTPYKTOPCKOI pa3paboTKoii. YCKOpeHue CBOOOTHOTO IaJIeHUs
CUNTANTE PABHBIM

M

IIpubopsr u obopymoBanue:** tabierka, rupu u3 Hadbopa 100 u 50 1, nuHeiika jepesinnas 40
CM, JIOCKa JIepeBsiHHAs CO CKOOOIT U yriryOsienuneM Jijist Tabsierku, ncroauuk toka JINII, mymprumerp,
pesucrop 100 Om, peocrar 6,0 OM, coeanHATEIBHBIE IPOBOIA, FJIEKTPUIECKIE KOHTAKTHI.
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Ta0JIeTKA
¢ KOHTAKTAMH

cKo00a

s BeinosiHeHUS pabOThl UCIOJIB3YETCs CJIeIYIONas YCTAHOBKA. YTOJ/IbHAA TaOIeTKa TOMEIACTCA
MeZKJTy JIBYMsI KOHTaKTaMu (IPOBO/IAIINE TUIACTHHKY) B CIEIUATLHY IO BBIEMKY B MACCUBHOI JIOCKe,
K KOHTaKTaM IOJIKJIIOYEHb! IIPOBOJIOYHBbIE BBIBO/IbI, K KOTOPBIM MOKHO IIOJKJ/II0YaTh U3MEPUTEIb-
HbIE JIeKTpudecKue cxeMmbl. [t co3nanus jaBieHus Ha TabJIeTKy UCHOJIB3YETCs JIePEBAHHAsT JIU-
HelfKa, KOHEI KOTOPOIl yJIepKUBaeTcsi ¢ MOMOIIbIO CKOOBI (J71s1 y100cTBa u3MepeHuii coBMmeraiire
HYJIb IIKAJIbI JTMHEHKH CO CKOOOI), Ha JIMHEHKY B IIPOM3BOJHHOM MeCTe MOXKHO KJIACTh MHPBKY.
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1.1 Nsmepwre maccy jmneliku. OneHuTe MOrpeninocTsb Baiero udMepenuns. Canraiite, 4T0 OTHOCHU-
TeabHas MPUOOPHAas MOIPEITHOCTh MACChl TUPh paBHa 4%

1.2 zmepbTe 3aBUCUMOCTD CHJIBI TOKA Yepe3 TabJIeTKy, KOIjia K Hell pUJIOXKeHa CUJIa, JIaBJICHUS
F, or nanpsizkenus Ha Heil. M3mepenus mposeguTe Jijid ABYX 3HaYeHUi cuibl jgasjiennd F = HH
u F' = 10H. Ykaxure, KaKkue r'upbKU BbI UCIOJIb30BAJIN JIJI CO3/IaHUs HY>KHON CHJIBI JIABJIECHUS
U TJe Bbl UX pacrojarain. [ 371eKTprudecKux u3MepeHnii peKOMeHIyeM UCII0Ib30BaTh CJIeIy0-
IIYIO CXeMy, Ha KOTOpoil: R, - u3ydaeMblii semMeHT (Tabierka), Ry - H3BECTHOE TOCTOSTHHOE COIPO-
tusserre (100 Om), Ry - peocrar. Myavmumemp ucnoav3ylime moavko 0as usmepeHus
nanpascenua**. Yuarure, 9To HaNpsXKeHNE NCTOYHUKA MOXKET U3MEHAThCS.

VKaxKnuTe, KaKrie HaIPSKEeHNs] Bbl U3MEPSIN, IPUBEINTE PacieTHble (DOPMYJIBI, KOTOPhIE BBl HC-
nosib3oBasu. 1.3 IloctpoiiTe rpacduku mosydeHHbIX 3aBrucuMOcTeil. MOXKHO 1 cYuTaTh, 9TO JJId
TabJIeTKN BBINOJIHAETC 3aK0oH OMma?

1.4 PaccunTaiire 9/IeKTPUYIECKOE COPOTUB/IEHNE TAOJIETKU ITPU UCIIO/Ib30BAHHBIX 3HATEHUSAX CUJIbI
nassienus. [IpubopHast TOrPenIHOCThL COMPOTUBIICHUs pe3nucTopa pasHa 5%.

B daavretiwwur nyHKmMaxr no2pewHocmuy oueHusams He mpebyemcs.

YHactp 2. 3aBUCHUMOCTH COIIPOTUBJIEHNS TabOJIETKN OT HArpy3KWU.

B nannoit wactu BaM HE0OXOIMMO HUCCIEI0BATH 3aBUCUMOCTE COITPOTHUBJIEHUS TabJIETKH OT IIPUJIO-
JKEHHOW CUJIBI JaBjenus. V3mMepenus ciieflyer IMpPOBOJUTD P OOJIBIIIOM HAIPSIYKEHUN Ha Ta0JIeT-
Ke, TI09TOMY B JIAHHON YaCTU PEOCTAT SIBJISIETCS UBJIUITHUM PEKOMEHIyeM IIPOBO/IUTH U3MEPEHUS C
TIOMOITIBIO CJIEIYTOITEll CXeMBbl (€eIe OHIM JJOCTOMHCTBOM 3TOM CXEMbI SIBJISIETCST MAJIbIil TOTpeOIst-
eMBbIil TOK).
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YKaxknure, Kakie HAIPSYKeHUsI Bbl U3MEPA/IN, IPUBEIUTE pacdeTHble (POPMYJIbI, KOTOPbIE BbI UC-
o/Ib30Ba . J[JIs n3MeHeHus CUJIbI JIaBJIEHUS Ha TAOJIETKY PEKOMEHJIyeM IePeBUTaTh T'UPbKY 110
nuHeike. s yupolennst 1 yCKOpeHus pacyeToB PEKOMEH/IyeM PacliojiaraTh ee Ha PaCCTOSHUIX
[, KpaTHBIM PACCTOSIHUIO @ OT CKOOBI JI0 IieHTpa Tabsierku (r.e. [ = na, n = 0,1,2,3...).

s-q'.—)-i
HpI/IBe,ILI/ITe d)OpMyJ’Iy, 110 KOTOpOfI BbI 6y,IL€T€ PacCCIUTbIBATDb CI/IJIy JaBJICHUA Ha Ta6H€TKy.
21 I/I3Mepre 3aBUCUMOCTDb COHpOTI/IBJIeHI/IH Ta6JIGTKI/I ITOJIOZKEHU A FI/IpbKI/I l I/ISMepeHI/IH HpOBe,HI/ITe

a7 Tupbku Maccoit m = 1001 B «/IByX HaIlpaBJIEHUAX»: CHavYAJIA

pu HArpys3Ke (TIOCTEeNeHHO yBeIMInBasl PACCTOsSHIE [), a 3aTeM MK pasrpy3ke (IOCTeneHHO yMeHb-
mast paccrosiaue [).

[Tocrpoiite rpadukn 3aBUCUMOCTH CONMPOTUBJIEHHsT TabJIETKU OT MPHJIOKEHHON K Hell cuibl (Tpu



HATrPY3Ke U IPU Pa3rpPy3Ke).

MozKHO JI CaUTATh, YTO MOy YeHHBIE 32aBUCHMOCTH COBIAIAIOT (T.€. MOXKHO JI TIpEeHEOPedb IMICTe-
pesucom 1pu gedopmarn TabaeTk)?

2.2 TIpoBeure n3MepeHus: 3aBUCUMOCTU CONPOTHUB/IEHUA TAOJETKU OT IOJIOXKEHUS TUPbKU [ JIJTs
rupbku Maccbl m = 50 r (jlocraTouno B ojHOM Hanpasienun). Ha Tom ke GiaHke (Ha KOTOPOM
BbI TIOCTpous Tpadukn B 1. 2.1) mocrpoiite rpaduk MOIyIeHHO 3aBUCHMOCTH.

MoxkHO /iU CUUTATH, ITO MOJIYUEHHbIE JIAHHBIE COTJIACYIOTCS JIPYT C JIPyTroM?

2.3 Hcnonbsys nomydentble B 1. 2.1 u 2.2 gamnble (u3 1m.2.1 UCHONB3yiiTe CpejHUe 3HAYCHHUSI
COMPOTHBJIEHN ), OCTPOiiTe rpaduK 3aBUCUMOCTH MPOBOJAUMOCTH TabJIeTKH OT HMPUJIOKEHHON K
Heil CUJIbI JaBJICHUS.

IIposodumocmupio Hasvieaemes 6eAUNUHA, 00paMHas drekmpuyeckomy conpomussenuro G = %.
Edunuua nposodumocmu nasvsaemes Cumenc (Cv = Om™ 1), B janmoit 3a1a4e ya106HO HCHOTD-
30BaTh €€ ThICAIHYI0 100 MusuCumenc (MCwm). Eciin conporusienue uamepsats B kimoOmax, TO
obpaTrHasi BemanHa Oyer n3MepeHa B MCOM.

2.4 C noMoIpio moJy9eHHoro rpaduka mpeioxkure npoctyo (Gopmyrty (oHa MoxkKeT ObITh MpU-
OJIMZKEHHOI ), OITUCHIBAIOILYIO TIOJIy I€HHY IO 3aBUCUMOCTD IIPOBOJIMMOCTHU OT CUJIBI JIABJICHUS Ha Ta0-
sietky. Oripejiesinre YucCaeHHbIE 3HAYCHUS [IAPAMETPOB 3TOM (hOPMYJIBL.

Yacts 3. KoHcTpynpoBaHue BecoB.

Becbl 10mKHBI OBITH TPOCTHI B UCIIOJIB30BAHUM, JIOCTYIHBI JTIOOOMY TPOJIABIYY Ha JIIOOOM Oaszape.
[TokazaHust BaIUX JIEKTPOHHBIX BECOB (TO €CTh HAIPSIZKEHME HA KAKOM-JTH00 3JIEMEHTE) JOJIZKHbI
JIMHEITHO 3aBUCETH OT MAaCChI TOJIOXKEHHOI'O Ha HUX I'Py3a.

3.1 IIpesoxkuTre TaKyo 3JEKTPUIECKYIO CXEeMY M3MEpPEHUil, ITOObl u3MepsieMoe HalPsSKeHue Jiu-
HEITHO 3aBHCEJIO OT MACChl IPY3a, IMOJOKEHHOTO Ha JIMHEHKY (MJIH IIO/[BEIIIEHHOTO K Heil).
[Tonyunute bopmysibl Jijisd pacdeTa KOI(MMUITMEHTOB 9TON JTUHEHHON 3aBUCUMOCTH.

3.2 [logbepute Takwe 3HaYCHUS apaMeTPOB Ballleil yCTaHOBKHU, UTO ObI hopMmy/ia Jjisd pacdera
3aBUCUMOCTH HANpsKeHHs! (B MUJUJIMBOJIBTAX) OT Macchl Ipy3a (B rpaMmax) UMesa IIpOCTemit
BHJ

U =mgy+m,

rjie Mgy - HEKOTOpasl IOCTOSHHAs BeJUYNHA (<<Macca Tapbl»). PaccuuraiiTe 4nciennoe sHadeHne
3TOI BEJIUYNHBI.

3.3 [IpoBepbTe 3KCIIEpUMEHTAIBHO Ballly KOHCTPYKTOPCKYIO Pa3paboOTKy. Y KayKUTe 3HAYEHHUST BCEX
IapaMeTpoB Balllell yCTAaHOBKHU, IIPUBEINTE 3HAUECHUS U3MEPEHHBIX HAIIPAXKEHU JI/IsT 000X MMero-
UXCA Yy Bac I'UpPb.



