6py00K MaCChI T HaXOJUTCA Ha HAKJIOHHOI IIJIOCKOCTH...

YciioBue

IIpuGopbl 1 MaTepuaJIbl: JBa IITATABA, JUCK HA ITAJIOYKE,
HUTKHU, CEKYHJIOMED, JIMHEUKA.

Bam mpesicTonT BBIOJTHUTE JIOCTATOYHO TPATUITUOHHOE 3a-
JJaHue — WCCJIE/IOBATh JIBUXKEHUE TeJsa, JBUKYIIErocs II0
HaKJIOHHOW T110cKocTH. IlpaBjia, B jJJaHHOM 3a/JlaHUU €CTh
HECKOJIbKO OTJIMYUl OT TPAIUIMOHHOIO «OpPYyCOK Macchl m
HaXO/UTCs HA HAKJIOHHOM IIJIOCKOCTH...»: - 3aJIaHue IKCIIEPHU-
MEHTAJIbHOE, & He TEOPETUIECKOE; - B BallleM PaCIOPSIKEHUU
He OPYCOK, a JINCK Ha MaJIOYKe OT IMallJIbIKa; - OH He CKOJIb-
3UT, a CKATBIBAETCS; - U He 110 HAKJIOHHOHN IJIOCKOCTH, & II0
HUTSIM-HAITPABJISIIONIIM; - HAJI0 YIUTHIBATH HE TOJBKO TPEHUE, HO U COIPOTUBJIEHHE BO3/IyXa (KO-
TOPBIA HE YIAJIOCh OTKadaTh u3 paboduero KabuHeTa); - CKOPOCTh JBHKEHHsI HECKOJIBKO MEHBbIIIE,
YeM y M300pazkeHHOro Ha 3aCTaBKe MOPHOJIBIKHUKA, & B OCTAJILHOM — BCE TPAJIUITUOHHO.

Caenure, 9T00bI HUTH OBLIU BCE BPEMsi HaTsi-
HYTBI. BBl caMOCTOATETHHO MOXKeTe U3MEHATH
Pa3HOCTh YPOBHEll Kperuienus nureii h (He 3a-
Oy/bTe U3MePATh U 3AIUCHIBATL 3Ty BEJIUYU-
uy). JljmHy HuTeil ocraBisiiTe HEM3MEHHOI.
Ha muTKn HaHeceHbI PABHOOTCTOSIIE METKH,
HCIIOJIb3YHTE UX B KA4eCTBe IIKaJIbI.

[Ipu msMepeHUAKX UCHOIB3YHTE CEKYHIOMED C
3aIIOMUHAHIEM MTPOMEXKYTOYHBIX 3rarnoB. [Ipu HeobxoaumocTn cHadasa (10 1mepBOil METKM) JUCK
MOKHO HEMHOTro ToJITONKHYTh. IIpm HeobxoammocTu, obparmaiiTtech K YjIeHaM KIOPU 3a
KOHCYJIbTaITUEe.

Yacts 1.

YcranoBuTe pa3HoOCTb YPOBHEH KperieHus HuTeir h = 15 cm.

1.1 DKCuepuMeHTAIBHO UCCIeAyTe 3aKOH JIBUKEHUS OCH JIUCKA — 3aBUCUMOCTD €0 KOOPIUHATHI OT
Bpemenu. KpaTko ommmmure, Kak Bbl nposoamn usMepenns. 1.2 IlocTpoiite rpadguk mosrydenHoi
3aBUCUMOCTH. 1.3 VKaxKuTe, MOXKHO JIM CIUTATD JBUKEHUE JucKa paBHOMepHbIM. OTBeT 000CHY-
TE. 14 CLH/IT&H JABH2KCHUE JINCKa paBHoyCKOpeHHbIM, HOJIy‘{I/ITe TeOpeTI/I“IeCKI/Iﬁ B/ 3aBUCUMOCTHU
cpejiHeil cKopocTH (0T MPOXOXKJIEHNs TIEPBOii METKHU) OT BPEMEHHU JIBUYKEeHUs (0T MepBOil MeTKH).
Ha ocHOBaHHN CBOMX 9KCIIEPUMEHTAJIBLHBLIX JAHHBIX HOCTPONTEe IpadUuK 3aBUCUMOCTH CPEJHE CKO-
poctu (0T POXOXKJIEHHsI [EPBOil METKHU) OT BPEMEHH. YKayKUTe, CBUJIETEILCTBYET JIU MOJIyI€H-
HBIIl TpaduK O TOM, UTO JIBUKEHUE SBJISIETCS PABHOYCKOpeHHBbIM. 1.5 Cuurasi JBUKEHUE TUCKA
PaBHOYCKOPEHHBIM, ITOJIYIUTE TEOPETHIECKUI BHUJ 3aBUCHMOCTH CPeJIHEeil CKOPOCTHU ITPOXO0KICHU ST
PACCTOSHUS MEXKJy JBYMs IOCICIOBATCILHBIMI METKAMU OT BPEMEHHU JIBMKeHHud. Ha ocHoBaHum
CBOMX 9KCIIEPHMEHTAIBHBIX JIJAHHBIX IIOCTPOiiTe rpadpuk
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3aBUCUMOCTH 3TOM CpeHeil CKOPOCTU OT BPEMEHU JIBUKEHUsI. Y KaXKUTe, CBUJIETEILCTBYET JIU T10-
JIYYEHHBII TpapuK O TOM, YTO JIBUKEHUE SABJISIETCS paBHOYCKOpeHHBIM. 1.6 BbijenmnTe mHTEpBAJT
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 amepbre 3aBUCHMOCTb YCKOPEHHUsI JINCKA OT PA3HOCTH yPOBHE(l KperieHnst nureir h. (00si3a-
TeJIbHO YKAYKUTE KaK Bbl M3Mepsiyin yekopenusi ). 2.2 [Tocrpoiite rpaduk moJrydeHHON 3aBUCMOCTH.
2.3 IlpetoxkuTe pocTyio bOpMYITy, OIMUCHIBAIONIYIO JIAHHYIO 3aBUCUMOCTD, HAMIUTE €e ImapamMeT-
poi. O6ocHY# BBIOOD Bameil (GOPMYIIbL.

3ananue 9.1 DneKTPOHHBIE BECHI.

OxkasbIBaeTcst, 9TO COMPOTHUBJICHUE TADJIETKU aKTHBUPOBAH-

HOI'O yIJId 3aBUCUT OT IIPUJIO?KEHHON K Hell MeXaHU4YeCKO! Ha-

ot rpysku. IlosTomy Taxkas TabaeTKa MOMKET HOCTY’KUTh OCHOB-

£ ' HBIM 9JIEMEHTOM JIEKTPOHHBIX BecOB. OIHAKO K KOHCTPYUPO-

BAHUIO TAKUX BECOB CJIEJIYET IOJXOJUTH C HAYYHO, TO €CThb

dusnyeckoit Toukn 3peHus. s 3Toro HeoOXo MO TIaTe Th-

HO M3YUNTh ee (pU3nIecKne CBOMCTBA, a 3aTeM 3aHsIThCs KOH-

CTPYKTOPCKOIT pa3paboTKoil. YCKOpeHne CBOOOJHOTO Ia-
JeHUs cauTaiiTe paBHBIM

M

ITpubopswr u obopymoBauue:** rabierka, rupu u3 nadbopa 100 u 50 1, nuneiika jepessinnas 40
CM, JIOCKA JIEpEeBAHHA CO CKOOOI 1 yrirybJienuem iy Tabsierku, uctounuk Toka JINII, mymprumerp,
pesucrop 100 Om, peocrar 6,0 OM, coeanHUTEIBHBIE IPOBOA, FJIEKTPUIECKIE KOHTAKTHI.

cKo00a

BBIBOIBI E H0CKa j
2d |
TabaeTKa
¢ KOHTAKTAMH

,H.HH BBIIIOJIHCHU A pa6OTbI HCIIOJIB3YEeTCHd CJIe/IyIollad yCTaHOBKaA. Yroabuasa TabaeTka ImoMeniaeTcd
MeXK Ay ABYM:A KOHTaKTaMK (HpOBOﬂHH{I/Ie HJIaCTI/IHKI/I) B ClIeIUaJIbHYIO BBIEMKY B MAaCCHUBHOI JOCKe,
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K KOHTAKTaM IO/IKJII0YEHbI IIPOBOJIOYHBIE BBIBOJIbI, K KOTOPBIM MOKHO IO/IKJII0YATh U3MEPUTE b
HbIE YJIEKTpUIECKre cxeMbl. J[J1s1 co3manus naBjienns Ha TabJETKY UCHOIb3yeTCs JiepeBsIHHasd JTH-
HeifKa, KOHeI KOTOPO YJIepXKUBAETCs ¢ TIOMOIIBIO CKOOBI (/111 y100CTBA U3MEPEHH coBMeIaiTe
HYJIb IIKAJIbl JTMHEHKH cO CKOOOM ), Ha JIMHEHKY B IIPOM3BOJIHHOM MECTe MOXKHO KJIACTH MHPBKY.

1.1 N3zmepnre Maccy ymmneliku. OneHuTe MorpennocTsb Baiero udMepenns. Canraiite, 4To OTHOCU-
TeJbHast IPUOOPHAast MOIPEITHOCTh MACChl TUPh paBHa 4%

1.2 N3mepbTe 3aBUCUMOCTD CHJIBI TOKa Uepe3 TabJIeTKy, KOrja K Hell MpuioKeHa CUJia JIaBJIeHUsd
F', or nanpsizkenus Ha Heil. I3mepenus mposeguTe i ABYX 3HAYEeHUI cuibl jgajiennd F = HH
n ' =10 H. Ykaxkunre, Kakrie TUPbKH BbI UCIIOJIB30BAIN JIJIsI CO3/IaHUS HYKHON CUJIBI JTaBJIEHUA 1
IJIe BBl UX PaclojaraJim.

JIJ1s1 31K TPUIeCKUX N3MEPEHNI PEKOMEH LyeM UCIIOIb30BaTh CJIE-
JIYIOIIYIO CXeMy, Ha KOTopoil: R, - u3ydaeMblil sjeMeHT (Tabser-
Ka), Ry - usBecTHOe mocrosiHHOe conporusierne (100 Owm), Ry - | R
peocrar. Myabmumemp ucnoasv3ytime moavko 0as udme- °
perus Hanpascerusa**. Ydarure, 9To HaNpsi>keHnue UCTod- R
HUKa MOXKET U3MEHSAThCS.

x

VKaxkurte, Kaknue HallpPSKeHUs Bbl M3MEPSLIN, IPUBEIUTE PACUIET-
Hble (pOPMYJIbI, KOTOPBIE BbI uctob3oBa . 1.3 IlocTpoiiTe rpadukn 1mojrydeHHbIX 3aBUCHMOCTEIA.
MozKHO Jin cauTaTh, 9TO I TabJIETKN BBINOJIHAeTC 3aKoH OMma?

1.4 PaccunTraiiTe 3/1eKTPUYIECKOE COITPOTUBJIEHNE TAOJIETKN ITPU MCIOJIH30BAHHBIX 3HAYEHUAX CHJIBI
nasyienus. [IpubopHast OrpenIHOCTh COPOTUBIIEHUsT pe3nucTopa pasHa 5%.

B daavnetiwwux NYHKMAITr no2pewHocmu oueHusaImsv He mpe6yemc.a.

Yacts 2. 3aBuCUMOCTbD COITPpOTUBJIEHNUA TabJIETKA OT Harpy3Ku.

B nannoit wacTn BaM HEOOXOJMMO HCCJIEOBATh 3aBUCHUMOCTH COIPOTHB-
JICHUsl TAOJIETKN OT IPHJIOYKEHHOH CHJIbI JlaByieHusd. VsMmepenus cieyer

IIPOBOJIUTH IIPU OOJIBIIOM HAIPAKEHNU Ha TabJIeTKe, IOITOMY B JIaHHOI | R

JacTHU PeocTar fABJIACTCH U3IUITHUM PEKOMEHyeM IIPOBOIUTEL U3MEePEeHUd
C TIOMOIIBIO CJIEYIOMEH cXeMbl (eIe OHIM JTOCTOMHCTBOM STOf CXEMBI R, 1
SIBJISIETCST MAJIBIi TIOTPEOJIsIeMbI TOK ).

yKa}KI/ITe, KaKue HallPpsAXKEHU A Bbl U3MEPLAJIN, IIPpUBEIUTE PaCdCTHBIC (bOpMyﬂbI, KOTOpbIE€ BbI HC-
I10JIL30BaJIN.

ZLHH n3MeHeHud CHJIbI JaBJICHUA Ha Ta6HeTKy PEKOMEHAYyEM IIe-

peJBUTaTh UPHKY 10 JinHedKe. [ljisi yrmpoleHust U yCKOpeHust 1
pacyeToB PEKOMEH/IyeM PacroJiaraTh ee Ha PacCTOAHUAX [, Kpar- |
HBIM PACCTOSHUIO ¢ OT CKOOBI JI0 TleHTpa Tabserku (r.e. | = na, Li,.i ﬁ

n:0,1,2,3) E% —_—

[IpuBeure popmyity, IO KOTOPOIi BbI Oy/IeTe pACCINTHIBATD CHITY
JlaBJIeHus Ha TabJIeTKYy.
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2.1 VIamepbTe 3aBUCHMOCTD COIIPOTUBJICHUS TAOJIETKHU 110JI02KeHus rupbKu [. VI3mepenus nposeure
a7 Tupbku Maccoit m = 1001 B «/IByX HaIlpaBJIEHUIX»: CHavYAJIA

IIpH HArpy3Ke (IIOCTEeNeHHO yBeJnIiBast PACCTOsIHIE [ ), a 3aTeM [PU PasrpysKe (II0CTEHeHHO YMeHb-
mast paccrosiaue [).

[MocTpoiite rpaduKi 3aBUCUMOCTH COMPOTHBJICHNs] TabJIeTKU OT IIPUJIOKEHHOM K Hell cuiibl (mpu
HAIPY3Ke W [P Pa3rpy3Ke).

MO}KHO JIX CHUTaTh, 9TO IIOJTYyYE€HHbIC 3aBUCUMOCTHU COBIIa/Jal0T (T.e. MOZKHO JIN HpeHe6peqL rucre-
pesucom 1pu jgedopmarn TabaeTku)?

2.2 IIposesuTe m3MepeHusi 3aBUCUMOCTH COIPOTUBJIEHUs] TabJIETKH OT TOJIOXKEHUS] TUPbKU [ Jijis
rupbKn Maccel m = 50 r (;ocraTouno B omHOM Hampasienun). Ha Tom ke GiaHke (Ha KOTOPOM
BBl TocTponsi rpaduku B 1. 2.1) nocrpoiite rpaduk MOIyIeHHON 3aBUCHMOCTH.

MozxHO 1 CHUTATh, 9TO IIOJIyHYEHHbIC JJaHHBIE COIVIACYIOTCA JIpYyT C ,prI‘OM?

2.3 Ucnonb3ys mosaydennsie B 1. 2.1 u 2.2 pandble (u3 1m.2.1 wcnosb3yiite cpejHue 3HAUEHUS
COIIPOTUBJIEHNS ), TIOCTPOITE TpadUK 3aBUCUMOCTH IIPOBOIMMOCTU TAOJIETKH OT MPUJIOKEHHON K
Hell CUJIbl JaBJIEHUS.

Hpoeo@wwocmbm HA3bLBAEMCA 6EAUYUHA, 06pamHaﬂ INERMPUHECKOMY CONPOMUBAEHUNO G = %

Eodunuya nposodumocmu nazweaemea Cumenc (Cm = OM_l), B JIAHHOW 3a/1ade yJI00HO MCIIOJIb-
30BaTh ee ThICTIHYIO 10110 MuauCumenc (MCm). Ecin conporusiienne uamepsars B kumoOmax, TO
obparHas BejmdnHa Oyser nudMepeHa B MOM.

2.4 C moMoIpio Moy YeHHoro rpaduka mpeiokuTe npoctyo (hopmyrty (oHa MoxeT ObITh TpH-
OJIMZKEHHOI ), OMUCBIBAIOILY IO TTOJIY YeHHYIO 3aBHCHMOCTh IPOBOJNMOCTH OT CHJIBI JIaBJICHUsT Ha Tab-
seTky. Oripejiesinre YucaeHHbIe 3HAYEHUS [1aPaMeTPOB 3TOM (hOPMYJIBIL.

Yacts 3. KoHcTpynpoBaHue BecoOB.

Becbr 10/12KHBI OBITH TTPOCTHI B UCIIOJIB30BaHUU, JOCTYITHBI JIIOOOMY IIPOJIABIy Ha JII0OOM Oazape.
[Tokazanus Bammx 3JIEKTPOHHBIX BECOB (TO €CTh HAIIPSIZKEHNE HA KAKOM-JIMOO 3JIEMEHTE) JOJIZKHBI
JIMHEMHO 3aBUCETH OT MACCHI II0JIOX)KEHHOI'O Ha, HUX I'py3a.

3.1 IIpemjioxkure TAKyIO JIEKTPUIECKYIO CXeMYy U3MEPEHUI, 9TOObI n3MepsieMoe HAIIPSAKEeHUe JIv-
HETHO 3aBHCEJIO OT MACChl IPY3a, MOJOKEHHOTO Ha JIMHEHKY (MJIH TIO/[BEIIIEHHOTrO K Heil).

[Tonyunte bopmysibl Jijist pacdeTa KoddMUITMEHTOB STON JTUHEHHON 3aBHCHMOCTH.

3.2 Tloxbepure Takme 3HAYEHUS HApaMETPOB Balllell yCTAHOBKH, 9TO Obl (phopMysia Jijisi pacdyera
3aBHCHMOCTH HAIPsKeHWsi (B MIJIJIMBOJIBTAX) OT Macchl Ipy3a (B rpaMMax) MMesa IIPOCTeMIiit
BUJT

U =mgy+m,

rJie 1y - HEKOTOpasl IOCTOSHHAdA BEJIUYNHA (<<Macca Tapbl»). Paccuuraiite uuciiennoe 3nayenune
9TOU BEJIMYUHBI.
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3.3 [IpoBepbre 3KcIIEpUMEHTAIBHO Ballly KOHCTPYKTOPCKYIO Pa3paboTKy. Y KaxKuTe 3HAYeHUS BCEX
napaMeTpoB Ballleil yCTAHOBKY, IPUBEINTE 3HAYCHUA U3MEPEHHBIX HAIPAKEHUHN J1j1 000X UMEerO-
IIUXCA Yy BacC TUPb.

Pemienue

3amanue 9.1 CkaTbIiBaHUE MO CKJIOHY.

Yacts 1.

ﬂﬂﬂ IKCIIEpPUMEHTAJIbHOI'O U3Yy4Y€HUA 3aKOHa JIBU2KECHUNA y,ZLO6HO 3aCeKaTb BpEMEHa Zf]€7 KOorzaa OCb
JUCK IIPOXOJUT OTMETKY KOOPJIMHATBI Ty.

Pesyibrarsl n3mepeHnii BpeMeH MpOXOK/IeHIsT OTMETOK MpeJICTaBIeHbl B Tadsuiie 1 (/7151 pasHoCTH
yposHeit h = 130 mm). Ha rpaduke 1 nokasan 3aKoH JBUZKEHUsI OCH JIUCKA.

**Tabmuna 1. Usyuenne 3akona apuzkenus s h = 130 mm.**

k| zp, My | g, C (V)i, 2 | tep, © | vp, 22
0 |0

1 |50 3,41 | 14,66

2 1100 6,056 | 1653 | 473 | 18,94
3 | 150 8,29 18,09 7,17 22,32
4 | 200 10,33 | 19,36 9,31 24,51
5 1250 | 12,14 | 20,59 | 11,24 | 27,62
6 | 300 13,84 | 21,68 12,99 | 29,41
7 1350 | 15,40 | 22,73 | 14,62 | 32,05
8 400 | 16,98 | 23,56 | 16,19 | 31,65
9 |450 18,50 | 24,32 17,74 | 32,89
10 | 500 20,02 | 24,98 19,26 | 32,89
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Mpadmk 1. 3aKOH ABWXKEeHUA

FpachK He ABJIdeTCdA HpﬂMOfI ﬂHHHeﬁ, IIO3TOMY JABHM2KCHHNE HE MO2KET CIUTATHCA PAaBHOMEPHDBIM.

[TocTpoum rpacduk 3aBUCUMOCTH CpeHENl CKOPOCTH OT BpeMeHu. [IpuyueM cpejHiolo cKOpoCTh pac-
CUUTHIBAEM Ha HHTEpBaJe [Tg, x| o dopmyse (pe3yabraThl pacdeToB MpeCTaBIeHbl B TAOJIHIE

1):

Tk
te

(V) (1)

[Ipu paBHOYCKOPEHHOM JIBUKEHUU, ITPOXOJIAIIEM 110 3aKOHY

t2
x = vot + %, (2)

JaHHad CpeaHdad CKOPOCThb J0JI2KHa JIMHENHO 3aBUCETH OT BpeMeHnun

<w:§:w+%, (3)
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Mpaduk 2. 3aBUCUMOCTb CpeaHel CKOPOCTU OT BpEMeHU

20
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'paduk mokaszbiBaeT, UTO, CTPOTO T'OBOPs, JIBUMKEHHUE HE SABJISCTCH PABHOYCKOPEHHBIM, TaK KaK
MOJTyYeHHas 3aBUCUMOCTD He siBJIgeTcs JuHeiinoit. . Ha mamHom ke rpaduke BUIHO, YTO CO BpeMe-
HEM CPeJIHsIsI CKOPOCTh BO3pacTaeT MeJIJIEHHee, YeM 110 JIMHEHHOMY 3aKOHY — CKa3bIBAE€TCS BJIMSIHUE

CHJIbI COIIPOTUBJIEHNA BO3/1yXa.

HeckonbKy Jstydrmumii pesyiabrar (B CMBIC-
Jie TIpUbBJINKEHHOCTH K PABHOYCKOPEHHOMY
JIBUYKEHUIO) TOJIyYaeTCs, eCJid BpeMeHa U
KOODJIMHATBI OTCYUTHIBATE OT MIepBoil (a He
HYJIEBOIl OTMETKH) — B 9TOM CJIydae yda-
CTOK, KOTOPBII MOXKHO IPUOIMZKEHHO OTHE-
CTH K PABHOYCKOPEHHOMY JIBUZKEHUIO OOJIb-
e (6 HAYAJIBHBIX TOYEK XOPOIIO JIOKATCS
Ha TPSMYIO JIMHUIO).

[Tonyuum dopmyiny s pacdera cpegHeit
CKOpOCTH Ha WHTepBaJsie myTu. s sToro
3alnIIeM BbIPaXKeHUs JIJTd PO IEHHBIX ITy-
Tell Ipy paBHOYCKOPEHHOM JIBUKCHUN
Tr—1

Tk

1 BBIYTEM IEpBOE PABEHCTBO M3 BTOPOTO:

T — Tp—1 = Vo (tp — te—1) +

= Uotk_l +

30

25 /

" el

/

15

0 2 4 6 8 10 12 14

Mpachmk 2* 3aBMCUMOCTE CpeAHeH CKOROCTH OT BpeMeHH (co caBurom)
2
ati_,

2

2
aty,

= voly + —&

2

a(ti —t_,)
—

N3 s1oit popMyIIbl ciieIyeT BhIpayKeHue JiJisd CpejiHeil CKOPOCTH Ha WHTEpPBaJIe MyTH

T — Tg—1

Vep .k = (t
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rpathuk 3. SaBUCMMOCTE CpeaHeil Ha WHTepBEane CKOPOCTU OT BPEMEeHH

W3 sT0r0 BhIpakKeHus CJIEIyeT, YTO JAHHYIO CPEIHIOI0 CKOPOCTH HEOOXOIMMO PAcCMaTpUBaTh B 3a-
BUCHUMOCTH OT CpeaHero apI/ICbl\JeTI/ILIeCKOFO BpeMeH IIPOXOxKAeHndA KOHIIOB MHTepBaJia. PeByﬂbTaTbI
pacdeToB Tak:Ke IpuBejeHbl B Tabsmie 1. I'paduk 3aBucumocTn rokasan Ha puc. 3. Ha sroii 3a-
BHCHUMOCTHU yYaCTOK PaABHOYCKOPEHHOI'O JIBUKEHUs BbIpakeH 0oJjiee IeTKO, OJHAKO Pa3dpoc ToUeK
OoJ1ee 3aMeTeH, ITO CBSI3aHO ¢ OOJIBIITUMHU ITOTPEITHOCTSAME IIPU pacdere pa3sHOCTeil BpeMeH.

*MnTepecHo OTMETUTE, 9TO PacieT yCKOPEeHHs 110 3aBHCHMOCTH 3 JaeT 3Hadenne a = (1,3+£0,1)%5,

no rpaduky 2* a = (1,3 +0,4)% . *

Tem cambIM IIPpUXOAUM K BBIBO/Y, 9YTO OIITHUMaJIbHBIM CII0cOO0M pacdeTa YCKOPEHUA ABJIAETCA U3Y-
YeHHue 3aBUCUMOCTHU Cpe,ZLHeﬁ I/IHTepBaJIbHOﬁ CKOPOCTH OT BPEMEHMU. T.e. mo N3y49€HUIO 3aBUCUMOCTHU

(6)-

Yacrs 2.

PesynbraThl BpeMeHn POXOXKJIeHUsI OTMETOK IpuBejeHbl B Tabjunax 2 -3, TaM Ke IPUBEJICHBI
pe3yJIbTaThl PACIeTOB YCKOPEHHil (110 HAKJIOHY IpaduKa) JJIsi Pa3InIHbIX PA3HOCTEH BBICOT KDETl-
Jlenus nuteil. ['paduku morydeHHbIX 3aBUCUMOCTEH MOKa3aHbl Ha puc. 4

*OTMernM, 94TO Ha OCHOBAHUY TOJIPOOHOIO aHAIM3a PE3YIbTaToB g h = 130 MM J0CTaTOIHO OBLIO
JUIST KazKJI0l PasHOCTH BBICOT CHATH MOKa3aHus Jjid 4 ToueK. TakzKe JOIyCTUMO PACCUYUTHIBATD
YCKOpeHUsI aJrebpanvecKu «Io TPeM TOYKaM» 110 (hopMyJie, KoTopas cieayer u3 (opmyist (6):*

q = 93 Uep2. (7)
t3 — 11

*Pacuernsl maror 6u3KHe pe3yabTaThl, HO UX TOYHOCTH HUZKE.

JJist 1oJtyaenust BIOJIHE IPUIXIHOIO PE3Y/ILTaTa J0CTATOYHO IIPOBECTH U3MEPEHUS /ISt TPEX YIJIOB
HakjgoHa. ¥
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Tabaumna 2. IsmepeHusi yCKOpeHMii.

k Ty, MM | B, € | bep, © | U, 00 | g, € | tepy € | Uk, T | Tk, € | Tep, © | Uk o
0 0 0 0 0
1 50 5,96 5,29 4,63
2 100 11,23 | 8,60 | 9,49 9,36 | 7,33 | 12,29 | 7,82 | 6,23 | 15,67
3 150 16,29 | 13,76 | 9,88 12,93 | 11,15 | 14,01 | 10,55 | 9,19 | 18,32
4 200 21,15 | 18,72 | 10,29 | 16,32 | 14,63 | 14,75 | 13,08 | 11,82 | 19,76
5 250 25,87 | 23,51 | 10,59 | 19,39 | 17,86 | 16,29 | 15,18 | 14,13 | 23,81
6 300 30,93 | 28,40 | 9,88 2245 120,92 | 16,34 | 17,3 | 16,24 | 23,58
7 350 35,66 | 33,30 | 10,57 | 25,28 | 23,87 | 17,67 | 19,21 | 18,26 | 26,18
8 400 40,90 | 38,28 | 9,54 27,99 | 26,64 | 18,45 | 21,12 | 20,17 | 26,18
9 450 46,77 | 43,84 | 8,52 30,76 | 29,38 | 18,05 | 22,94 | 22,03 | 27,47
10 500 53,57 | 50,17 | 7,35 33,57 | 32,17 | 17,79 | 24,77 | 23,86 | 27,32
a ‘s | 0,08 0,36 0,87
Tabnuma 2. smepenus ycKOpeHwHil.

R R R | R = 130 mmFE **h = 165 Mmm**

tk, C bep, © | Uk, o | s C bep., € | Uk, o
0 0 0 0
1 50 3,41 2,79
2 100 6,05 4,73 118,94 | 5,03 3,91 | 22,32
3 150 8,29 7,17 22,32 | 6,84 5,94 | 27,62
4 200 10,33 9,31 | 24,51 | 8,54 7,69 | 29,41
5 250 12,14 11,24 | 27,62 | 10 9,27 | 34,25
6 300 13,84 12,99 | 29,41 | 11,43 10,72 | 34,97
7 350 15,4 14,62 | 32,05 | 12,71 12,07 | 39,06
8 400 16,98 16,19 | 31,65 | 14,03 13,37 | 37,88
9 450 18,5 17,74 | 32,89 | 15,26 14,65 | 40,65
10 500 20,02 19,26 | 32,89 | 16,49 15,88 | 40,65
a’y | 1,30 1,95

I'paduxk 4. Nsmepenne yckopennit ['paduk 5. 3aBUCHMOCTD YCKOPEHUsST OT Pa3HOCTHA BBICOT
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Fpachuk 4. UamepeHUe yCKOpeHUN

['pacduk 3aBUCUMOCTH YCKOPEHHS OT pa3HOCTHU BBICOT TOUEK KpEILIEHHs IToKa3aH Ha puc. H. Kak u B
cJiydae ToCTyIaTe/IbHOTO JIBUYKEHNS TeJla 110 HAKJIOHHOM IJIOCKOCTH, YCKOPEHHE ITPOTIOPITUOHATIHHO
CHUHYCY yIJla HaKJIOHA, IT09TOMY 3aBUCHUMOCTb YCKOPEHUS OT PA3HOCTU BBICOT JinHeiiHas. Haymmane
MIOCTOSIHHOM COCTaBJIAIONICH MOYXKET OBITH 0O0BbACHEHO MPUCYTCTBUEM TIOYTHU TTOCTOSHHOMN CHJIBI TPe-
HUs KQYeHHs, KOTOpas B JIAHHOM CJIy4ae MOYXKET OBbITh 3aMeTHA M3-3a HeM30ezKHOIr0 MPOornda HUTeit.

Anasmrnyeckn JaHHad 3aBUCUMOCTD OIINCBIBa€TCA (bOpMyJIOfI

a=Ch+b. (8)

rae C = 0,015¢72, b= —0,64m -c 2

B szaxmouenue yxastcem, 4mo meopemuieckoe 3nadeHue YckopeHus ocu ucka OnUCHBAEMCA Hop-
MYA0T

(i)

e R, T - PpaauyCbl JJUCKa M €ro OCh, COOTBETCTBECHHO, L - JJIMHa mureil. B nawed Yycmaroe-
E)Q 1
120 103 MM

Ke meopemuueckoe 3navenue napamempa C = 2 - 10% 2 (

. ~ 0,011 ¢~ 2, uyro 6IHU3KO K

HalIeHHOMY 3HaYCHUIO.
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Yactp 1. VI3yyeHue BOJIbTAMIIEPHOI XapaKTEPUCTUKU Tab-
JIETKH.

1.1 JIna n3MepeHns Macchl JTUHENKN MOXKHO UCIIOJIb30BaTh ITPABUIIO ﬁ_l;‘—"
pbruara. J[jiss 9Toro Ha KOHeI JIMHEHKHU CJeyeT IMOMECTUTh T'MPbKY l A
my

maccoit m; = 50 r u ypaBHOBECHTH JIMHEHKY Ha yrope (B KadecTBe

mg
KOTOPOI'O MOXKHO HCIOJIb30BATh Kpaii cToja). YCJIOBHe PABHOBECHsI

JAHEUKN C TUPBKOW MMEET BU/JI,

myly = myg -5 | (1)

rie [ - pacCcTosHMs OT IeHTpa TUPLKH J0 yuopa, L, mg - JjMHa 1 Macca JuHeiikn. 113 ypapnenus
(1) coepryer, 9ro Macca JIMHEHKE PACCIUTHIBACTCS IO OPMYJIe

mo = M

r% (2)

I[To pesynbraram uamepennii: L = (40,8 +0,2) cm, I3 = (4,6 £0,3) em, my = (50 £+ 2) 1. TTo srum
JIAHHBIM Macca JUHEHKU paBHa

my = (14 £2) r. (3)

HOI‘peLHHOCTb olpejesieHa 110 MeTOAy I'PaHHAIL.

1.2 Paccunraem Ha KaKOM PaCCTOSHHUH CJIEIYET PACIOJIOXKHUTDH T'HPHKY MAacChl 1M, 9TOOBI Ha Tab-
JIETKY CO CTOPOHBI JIMHEHKHM JieficTBOBaJIa cuja jaBjieHus F. 3jech u jajee OyjieM UCIOIH30BATD
cJIeIyIonme 0003HaIeHHS:

AE
[
_a,
Hfi‘?
! L - -
) m,g V mg
a

@ - PACCTOsIHUE OT CKOOBI JI0 MeHTpa Tab/ieTKu; | - paccTosHue OT CKOOBI JI0 1eHTpa rupbku. [1o
TpeThbeMy 3akoHy HbloToHa Ha JIMHEHKY €O CTOPOHLI TabJjeTKu JeiictByer cuia F' paBHas 110
MOJIYJTIO cujie JaBjienus Ha Tabyierky F'. [losromy ycioBue paBHOBeCcHs JIMTHEHKN UMEET BU]T

L
Fa = Mog + mgl. (4)
OTKy/a ciietyer, IT0 MeCTO I'MPBKH MOYKHO PACCIUTATh 110 hopMyIe

9 kj1acc. DKCIIEpUMEHTAbHBIN TYyP. 11



myg

| Fa—mogs

s n3mepennii HeOOXOIMMO UCIIOIb30BATH TUPHKY MacCoii m =
100 r. g coznanus marpysku F' = 5 H rupbka jgo1KHa paciio-
Jlaratbcsd Ha paccrognuu [ = 15 cm, a jyg marpysku F = 10 H
Ha paccrogauu | = 35 cm. i uaMepeHus BOJILTAMIIEPHOM Xa-
PAKTEPUCTUKU CJIeyeT M3MEePUTh: Halpsizkenue Uy Ha pe3ucTope
¢ m3BeCcTHBIM conporusiieaneM Ry = 100 Om u nanpszkenne U,
Ha Tabserke. Cnia TOKa PacCINTHIBAETCS 110 (POpMYJIe

1

_ U
-

PesynbraThl uamepennii, a Tak:ke pe3y/IbTaTbl PACUETOB CUJIBI TOKa IpuBeieHbl B Tabumax 1 u 2

(,ZLJIH Pa3JIMIHbIX CHJI ,ZLaB.HeHI/Iﬂ).

Tabaumna 1. FF =5 H.

U,, B |0,00]| 0,20 | 0,40 | 0,60 | 0,80 | 1,00 | 1,20 | 1,40 | 1,60
U,B |0,00]|028]058(083]|1,11]1,38|1,64|1,93 2,17
I,MA |00 |20 |40 |60 |80 |10,0]| 12,0 14,0 16,0

Tabsmma 2. FF =10 H.
U,, B |0,00]|0,20]|0,41 | 0,62 | 0,81 | 1,00 | 1,21 | 1,41 | 1,60 | 1,80 | 1,92
Uy, B |0,00]|019|0,39]0,59 | 0,77 095 | 1,13 | 1,32 | 1,49 | 1,64 | 1,80
I,vA 00 |20 (41 |62 |81 |10,0] 12,1 14,1 16,0 | 18,0 | 19,2

Ppa(l)I/IKI/I IIOJIyY€HHBIX 3aBUCHUMOCTEN ITOKa3aHbl HUZKE.

9 kjacc. DKCIIEpUMEHTAIbHBIN TYyP.
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I'padguxk 1. BAX TabaeTkn
I.mA

) —— A
" ~ e -

14

12

10

I RV4
A
\

&
: st

., o (F=5H]

2

0 ' ==

0,0 0,2 0.4 0,6 0.8 1,0 1.2 1.4 1,6 1.8 2,0 2,2 UX:B

['pacdukn mmoKa3bIBAIOT, UTO C BBICOKOIW TOYHOCTHIO CHJIa TOKA IIPOIOPIIUOHAIbHA HAIIPAXKEHUIO, TO
ecTh 3aKOH OMa, BBIIOJTHAETCS.

ConporuBsiennst TabJIETKHU TP PA3HBIX HAIPY3KAX CJIEJIyeT ONMpPEeIesTh 110 HaKJIOHY rpaduKoB

AU
N (7)

[TonsaTHO, YTO OCHOBHYIO IOI'PENTHOCTD B OIPE/ICJICHIH COITPOTUBJICHUSI BHOCUT ITPUOOPHAS ITOI'PEITI-
HOCTb MU3BECTHOI'O COIIPOTUBJIEHUH, [IO3TOMY OTHOCUTEIbHAA IOI'PEITHOCTh U3MEPEHHBIX COIIPOTUB-
Jenuii Takxke Oyaer pasaa 5%.

U3 nocTpoeHHbIX TpahbUKOB HAXOIMM:
npu Harpyske F' = 5H R, = (137 +7) Owm;
npu narpyske F' = 10H R, = (94 £ 5) Om.

Yactp 2. 3aBUCUMOCTDH COIIPOTUBJIEHUS TAaOJIETKN OT HATIPY3KWU.

st pacdera cuiibl JaBjieHnst Ha TabIeTKy MOXKHO BOCIOJIB30BATHCs YpaBHeHneM (4), u3 KOToporo
caemyer pacueTHas hopMmyIia

L l
F = Moy + mg-_. (7)
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Ecsin Bocnosib3oBarhest «1ojickaskoii» (I = na, n = 0,1,2,3...) 1 10JCTaBUTh YUC/ICHHbIE 3HAYCHUSI,
TO TosTyanTCst opMyJIa JJist pacdeTa «B yMes: s rpy3a Macesl 100 r: F' = (0,9+4-n) H; g rpysa
maccsl 50 1: F' = (0,94 0,5n) H. lj1s1 u3MepeHusi COMPOTHBIICHUS MO-IIPEKHEMY HEOOXO MO H3Me-
PATH HAIPsIPKeHWs Ha pe3ncTrope n Ha TadieTke. Popmyra Jjid pacdeTa COMPOTUBIIEHUS TabJIeTKH
OYeBU/IHA!

Us
R, = Ry—. 8
i (5)

**Tabinna 3. 3aBUCHMOCTD CONPOTUBIIEHHsT OT HArpy3ku (m = 100 1)**

FH]oartF **F7 H** **U,. B¥* **Uu B* [ **R_ O * **U,‘ B¥* =0, B¥* **R, On™* **(R} O **G-, MOMTF

35 1,90 1,59 3,09 194,3 1,63 3,05 187,1 190,7 5,24

7,0 2,90 1,82 2,86 157,1 1,87 2,81 150,3 153,7 6,51

10,5 3,90 2,00 2,68 134,0 2,00 2,68 134,0 134,0 7,46

14,0 4,90 2,08 2,60 125,0 2,11 2,57 121,8 123,4 8,10

17,5 5,90 2,12 2,56 120,8 2,18 2,50 114,7 17,7 8,49

20,0 6,61 2,16 2,52 116,7 2,37 2,31 97,5 107,1 9,34

23,5 7,61 2,31 2,37 102,6 2,50 2,18 87,2 94,9 10,54

27,0 8,61 2,50 2,18 87,2 2,60 2,08 80,0 83,6 11,96 |
30,5 9,61 2,65 2,03 76,6 2,68 2,00 74,6 75,6 13,22 Cl] E,E[Hee I
34,0 10,61 2,70 1,98 73,3 2,74 1,94 70,8 72,1 13,88 T u
37,5 11,61 2,77 1,91 69,0 2,77 1,91 69,0 69,0 14,50

40,0 12,33 2,82 1,86 66,0 2,82 1,86 66,0 66,0 15,16

**Tabmuna 4. 3aBUCHMOCTD CONPOTUBJIEHHsT OT Harpy3ku (m = 50 1)**

FE]oaFF [ FRR R [ RRD BR[| RR, BR[| ¥R OMFF | FFU,, B¥F | FFU,, B¥F | ¥R, Om*F **(H), O™ [ ¥*G . MCvF*

3,5 1,40 1,45 3,23 222,8 1,52 3,16 207,9 215,3 4,64
7,0 1,90 1,54 3,14 203,9 1,61 3,07 190,7 1973 5,07
10,5 2,40 1,60 3,08 192,5 1,68 3,00 178,6 185,5 5,39
14,0 2,90 1,73 2,95 170,5 1,80 2,88 160,0 165,3 6,05
17,5 3,40 1,81 2,87 158,6 1,91 2,77 145,0 151,8 6,59
20,0 3,76 1,88 2,80 148,9 2,00 2,68 134,0 141,5 7,07
23,5 4,26 1,95 2,73 140,0 2,05 2,63 128,3 134,1 7,45
27,0 4,76 2,00 2,68 134,0 2,09 2,59 123,9 129,0 7,75
30,5 5,26 2,05 2,63 128,3 2,13 2,55 119,7 1240 8,06

34,0 | 5,76 | 2,15 | 2,53 | 117,7 | 2,15 | 2,53 | 117,7 | 117,7 | 8,50
37,5 16,26 | 2,17 | 2,51 | 115,7 | 2,17 | 2,51 | 115,7 | 115,7 | 8,65

40,0 | 6,61 | 2,28 | 2,40 | 105,3 | 2,28 | 2,40 | 105,3 | 105,3 | 9,50 W

Pesynbrarhl n3mMepenuii u MOCIEAYIONKUX PACIETOB [IPUBEJIEHBI B TAOIMIAX 3

u 4. *(Ormernm, 9ro 10 ycsIoBHO 3aja4u jis rpy3a m = 50 2 docmamouno

OBLAO MPOBECTNU UBMEPEHUA MOALKO NPU hazpyske). Huxke mokazaHbl TpaduKu 3aBHCHMOCTEN CO-
IIPOTUBJIEHUs OT CUJIbI JaBjieHns Ha TabmeTky. ['paduk 2. 3aBUCHMOCTH COMPOTUBJIEHUS OT CHJIBI
JIQBJIEHUST
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I'paduxk 2. 3aBHCHMOCTH CONPOTHRJICHHAA 0T CHJIBI AABJICHASA

R, 0
" m=100: R, On m=502
200 220

oy N EREN
N Ty W N P
Ny & Comee )| ™ LAl
o « e/

0 7 ’%N e —Z ’%‘{

60 4| Harpyska i 100 ____[ HATpy3Ka | L
40 80

0 2 4 6 8 10 12 F,H 0 1 2 3 4 5 6 7 F,H

N3 rpacdukoB BUIHO, UTO HE3HAUUTENbHBIN rucTepe3nc jgedopMalini HabJIF0aeTcsI, Ol-

HAKO MM MOYKHO IpeHeOpedb, Tak Kak pasjimuus He npepbimaior 10%. Bonee y6emn- m
TeJIbHO COTJIACOBaHME JAHHBIX BUJHO Ha rpaduke 3, Ije IpeJcTaB/ieHa 3aBUCUMOCTH
HIPOBOUMOCTH TabJIETKU OT IMPUIOKEHHON K Heil cuie.

G} mCm T'padur 3. 3aBHCHMOCTE NPOBOAHMOCTH OT CH/IBI JAB/ICHHSA
16
|l
14
|'| i o
12 “ G=32+098-F I 3
10 ﬁ(
&

8 ﬁ/:?

6 );‘9

4

2

0

0 1 2 3 4 5 & 7 8 g 10 11 12 FH
I'pacduk 3. 3aBUCHMOCTH IPOBOAUMOCTH OT CHJIBI JIABJICHUSI
G =cF+0b. (9)
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[Tapamerpsbl 9T0ii 3aBUCHUMOCTH, HAiiJIEHHbIE 110 METO/y HAUMEHBIINX KBAJAPATOB (HAIIOMHUM, y4e-
HUKaM TOIPENTHOCTH PACCUNTBIBATH HE 00S3aTEJILHO) DABHBI

MCM

¢=(0.98+0.04)——: b= (32%03)mCun. (10)

Yacts 3. KoHcTpynpoBaHue BecoOB.

CoriacHO TOJIYYeHHBIM JIAHHBIM TPOBOIUMOCTD TaOJIETKH JIMHE-
HO 3aBUCHUT OT CHJIbI JIABJICHUs, CJIEJIOBATEILHO, ITPU TMOCTOSHHOM U
HanpsizkeHnu cusa Toka (1) depe3 TabeTKy JIMHEHHO 3aBHCHT OT

cuIbl JlaBiienud. [loaTomy, HE0OXOIMMO TOJIKJIIOYUTH TAaOJIETKY K

UCTOYHUKY TIOCTOSHHOTO HAIIPSYKEHUS U U3MEPATH CUTy Toka. Jljis E y
ee M3MEpPEHHsI MOXKHO B IIellb II0CJIEI0BATEIbHO BKIIOUUTH MAaJIbIi |_ 7
pesucTop (COMpPOTUBJIEHNE KOTOPOIO 3HAUUTEIHHO MEHBIIE COIIPO- U
TUBJICHUSI TaOJIETKN) U U3MEPSITh HAIIPsyKeHne Ha HeM. PoJib Takoro Rx ——
pe3rnCcTOpPa MOYKET ChII'PaTh PEeocTaT, MPUUIEM, U3MEHsisl ero COIPO-
TUBJICHHE I MOYKHO I10J100paTh HEOOXOIUMbIE TTapaMeTPhl YyCTaHOB-
ku. Takum oOpaszsoM, MbI IPUXOJIUM K CJIEIYIOINIEH CXeMe U3MEepPEeHHil.

Pacuer nanpsizkenust Ha pesucrope (IIpu yCJIOBHUA, 9TO 1 < R, ) He IPeJICTaBISeT TPY/IA U C YIETOM
MOJTYYeHHBIX paHee (popMyJI, IPUBOJUT K PEIYILTATY

[
U=1-r=UsGr=Uy(cF +b)r="U, (c- (Fo—|—mga)+b)r:

)
= Upr (cFy + b) + Upcrmg - (11)

OcTa/1och TOTBKO TI0100paTh HEOOXOTUMbIE TapaMeTpbl. /[ OBBIIIeHNsT 9y BCTBUTEIBHOCTH BECOB

l _ o
mpumeM = 10 (re. [ = 35cm). Torma crmaraemoe B dopmyne (11), saBucdmee orT u3MepaeMoit
Macchl Tpy3a (B rpaMMax) paBHO

l
Upcrmg — = 4,68 -0,98 - 10 - 10 - rem,
a

1000

ecn v~ 2,20wm. [Ipu sTOM 3HaUeHHH CONPOTHBIICHUE TOCTOSIHHOE ciaaraemoe B dopmyse (11)
OKa3bIBAETCH PABHBIM

mo = Uy (cFo +b)r =~ 40MB .
Hacrpausarh ycTaHOBKY MOXKHO CJICLYIOIIAM 00pa30oM: cOOUpaeM IIelb, He IIOMeINasd I'Py3a, C II0-

MOIIIBIO JIBUXKKa peocTaTa BbIBOJUM Halpskenue ;0 40 mB, mocsie sToro Ha paccrosuun 35 cm
yCTaHaBJIUBAEM U3MEPACMbBINA I'DY3.
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