9-9.2. Kans Ha crekie. MajeHpkasg Kaluisd >KHIKOCTH Ha
IUTOCKOH TTOBEPXHOCTH MPUHUMAET (POpPMY IAPOBOTO CErMEHTa
(em. puc.). duamerp d (d = 2x0) kamnu 3aBUCUT OT 00bEMa V

XKUAKOCTHU B Karuie u yriaa 0. [Ipu yBennuennn o6béMa kamu eé
MOBEPXHOCTh MepecTaér ObITh c(epudyeckod U CTaHOBUTCA 0

Oosee 1utockoil. Kpurepuem TOro, 4to Karuisg JEHCTBUTEIHLHO

MPEACTABISIET COOOM IIAPOBOW CErMEHT, SBIICTCS JIMHECHHAS
3aBUCUMOCTH €€ 00BbEMa 0T KyDa auameTpa

V, = kd3. (1)
B nanHoii pabote BaM NpeACTOUT ONpPeaenuTh KOA(GUIMEHT NPOIOPIUOHAIBHOCTH k I KAk
BOJIbI HA CTEKJIE U OLIEHUTH yro 6.

3amanue

1. Omnpenenure 00béM V, oqHON KamenbKu BOJbI, OTpPhIBarOIIEHCS
OT UTOJIKM HIIpHLa (cM. GOTO) IPU MEJJIEHHOM JBHKEHUH MOPIIIHS.
2. lloaroroBbTe MOBEPXHOCTH cTeKa. /st aTOr0 HaHecuTe Ha Heé
HECKOJIBKO KaleJIeK BOAbI M TIIATEIBHO IPOTPUTE IOBEPXHOCTH
OyMakHOHM can(eTKOW 10 IMOJHOTO YIAJCHHs CIEIO0B >KUIKOCTH.
JlaiiTe BO3MOXHOCTb HCHApUTHCS HEBUIUMBIM OCTaTKaM BOJbl B

TeueHue 1 — 2 MUHYT.
3. Hcnonp3ys MHWUIMMETPOBYIO Oymary M yBEIMYHUTEIBHOE CTEKIIO, CHUMHUTE 3aBHCUMOCTh
JMaMeTpa Karuiu Ha cTekiie d oT e€ o0béma V. [l 3TOro BaM J10CTaTOYHO M3MEHATh 00BEM
karuu ot V. 1o 10V,.

4. Tlocrpoiite rpaduk 3aBucumoctu V, = kd3. Ykaxure Ha HEM aOCONIOTHBIE MOrPENIHOCTH
U3MEpEeHHBIX BennduH. OnpenenuTe 3HaueHne KO3PPUIHCHTA k U OLIEHUTE €T0 MOTPEITHOCTb.

5. C mnomompl0 TpUBEAEHHOW TabMUIBI mocTpoiite rpaduk 3aBucumMoctd yrima 6 or
koaddurmenta k. Onpenenure yron Go, COOTBETCTBYIONIUN YCIOBUSM Balllero SKCIIEPUMEHTA U
OIIEHUTE €r0 MOTPEITHOCTb.

k, 107 0,0 17,8 53,5 82,7 102,3 128,3 147,2 | 168,7
0, rpazg 0,0 10 30 44 52 61 66 72

Brnumanue! Byovme Kkpaiine ocmopoycuvl npu padome ¢ uenamu. Ouu ocmpuie u 6wl
Moxceme cebda mpasmuposamsp!

Ilocne okonuanusa pabomolt ¢ U210 nomeuwiaiime eé 6 3aUiUMHBLIL KOINAYoK!

OoopynoBanme. IIpeqmeTHOE CTEKIIO, HIMPUL], YBEIUYUTEIBHOE CTEKIIO, JTUCT MUJUTUMETPOBON
Oymaru, craka ¢ BojIoi, OyMakHble candeTku — 3 miT.



9-9.2. Bo3MoxkHOe pelieHne

1. Omnpenensem 0o0bEM Vi OMHON KaneabKH, OTPHIBAIOIIEHCS OT UTOJKH
mmpuna. J[ist 3Toro Habupaem MOJTHBIN MITPUI] BOABI H, YACPKUBAsK €T0
B BEPTUKAILHOM IOJIO)KCHUH, MEJIJICHHO BBIJABIMBAEM BOJY B CTaKaH.
[IpousBonuM moacuét ymcna N BBITEKAIONIMX KareleK, a MO IIKale
mIrpuna — ompenenseM o0bEM  BeITekawomeil Boabl Vs, Humke
npencrarieHa Tabmuna 1 3aBucumoctu N(V3). O0BEM OMHOUN KamelbKu

Vk HaxoquM Kak yriaoBod kodd¢uuueHT nuHeitHo ¢ynkuuu Vg = VN,
rpaduK KOTopoii mpejicTaBieH Ha puc. 1. B pesynsrare nonyuaem V, = 4,2-10 mi1. Dot 066eM
3aBUCUT OT BHYTPEHHETO JIMAMETPa UTJIbI U CBOMCTB KHJIKOCTH.

V, mn
e Ve, M1 | N, mrT
i 0,1 24
T 0,2 49
] 0,3 73
0,6 0,4 95
T 0,5 120
L 0,6 142
o6 0,7 162
J 0,8 187
| | | 12 0,9 214
0 50 100 150 200 250
Puc.1 Taom. 1

Crnemyer moq4epKHyTh, YTO MPH OIICHUBAHWU JIAHHOTO MTyHKTa 3aJJaHus HE0OXOAUMO YYHTHIBAThH
MHOTOKPATHOCTh W3MepeHHii, KOTOopas MOXXET OBITh peajqn30BaHa M IPYTUMHU CIIOCOOAMH.
OTmeTnM, TakXke, 4YTO TMOJY4YCHHBIE pPE3yJIbTaThl 3aBUCAT OT CBOWMCTB HCIOJb3yeMOW B
SKCIIEPUMEHTE BObI, HATIMYMSI UJTM OTCYTCTBUS BUOpAIMK LIMPUIIA B MOMEHT OTphIBA KaIly, T.€.
MOTYT OTJINYATHCS OT AaBTOPCKHUX.

2. HaHocuM HECKOJBKO KaleJeK Ha CTEKJIO C MOMOIIbI0 mimpuia. YToObl OHU OCTaBaJIUCh
(GuKCHPOBaHHOTO 00BEMA, KamelnbKd HE JOJDKHBI KacaThCsi OOJBIION Karid Ha CTEKIIe.
N3mepenune nuaMerpa Karid Ha CTEKJIE MPOHW3BOJMUM IO KIETOYKAM MHUJUTUMETPOBOM Oymaru
(puc. 3). Ha puc. 4 npuBeAEH BHJT KaIlIk COOKY.
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3. Tlo mpaBuiaM GU3NIECKUX U3MEPEHUI MBI HE MOXKEM ONPEACIATh pa3Mephl Karii TOYHee,
YeM TIOJIOBUHA IIEHBI JACIICHHUSI H3MEPUTEIHHOTO Mpubopa (MUJUTUMETPOBON Oymarn).

[Ipu wu3MepeHHsIX [ yA0OCTBa TOJB3YEMCSl YBEIMUYUTENbHBIM CTekJIoM. llomyueHHbIe
pe3yabTaThl MpeAcTaBieHbl B Tabimune 2. B mArom cTosnlue mnpuBeneHa OTHOCUTEIbHAS
HOrPEIIHOCTh M3MEpPEHHs AMaMeTpa Kallld, PacCUMTaHHAs KaK OTHOLICHHE IOJIOBHHBI LIEHBI
nenenust (0,5 MM) K M3MEpEeHHOMY 3HA4YCHHIO AMaMeTpa. B mectom cronbue mnpuBeneHa
OTHOCHUTCIIbHAA NMOIrpCIIHOCTb ONPCACICHUA Ky6a AuaMEeTpa Karlii paCcCUuTaHHasd KaK 3HaA4YCHUC
MATOTO CTOJIONA, YMHOKEHHOE Ha 3.

O6wuéM | Tuamerp | &, mm® | e(d), % | e(d’), % | A,
Yucno | Karmy Ha | Karuii Ha MM’
Kamejdb | CTEKJIe | CTEKIIe
N, it Ve, MI | d, MM
1 0,0042 5,0 125 10,0 30,0 38
2 0,0084 5,5 166 9,1 27,3 45
3 0,0126 6,0 216 8,3 25,0 54
4 0,0168 7,5 422 6,7 20,0 84
5 0,0210 8,0 512 6,3 18,8 96
6 0,0252 9,0 729 5,6 16,7 122
7 0,0294 9,5 857 5,3 15,8 135
8 0,0336 10,0 1000 5,0 15,0 150
9 0,0378 10,0 1000 5,0 15,0 150
10 0,0420 10,5 1158 4,8 14,3 165
Tabn.2

B cenpmoM cronbrie ykasana aOCONIOTHAsI MOTPEIIHOCTH OINpeAeNicHus Kyba auamerpa. DTH
3HaYeHHs HEOOXOMUMEBI s MocTpoeHus rpaduka 3asucumoctu V,(d3), KOTOpbIN npeacTaBieH
Ha puc. 5. YrIoBoil KOIPPUIMEHT NPsSMON, MPOBENEHHOW C MHHUMAIBHO BO3MOXHBIM
HAKJIOHOM, paBeH kmin = 0,032, a ¢ MaKCUMaJIbHO BO3MOKHBIM HAKJIOHOM kmax = 0,041. B urore,
3HaYeHHE YIIOBOro Kod(G(pUIEeHTa MOKHO MPEACTaBUTh Kak k = (37 £ 5)-1073,

Ilpumeuanue. PacuéT, NPOBENEHHBII METOJOM HAaWMEHBIIMX KBAaJApPaTOB I HPSIMOM,
TIOCTPOEHHO# M0 TOUKaM BTOPOTO U YeTBEPTOro cToI0ma Tabmuisl 2, qaet k= (36 + 3)-1073, gro
MOJITBEPKJIAET IOCTOBEPHOCTh MPUBEAEHHOM OIEHKU MOTPEIIHOCTU TpaUIECKUM METOIOM.

U3 rpaduka 3aBUCUMOCTH k OT 6 HAXOJUM, U4TO B JAaHHOM dKcrepumenTe yroia Ho pasen 21° + 3°,
bV, M
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No | 9-9.1. Kpurepuu ouenuBanus (u3 20 0a/10B) Bbanabl
1 OrnpeneneHo 3HaueHne 00bEMa OJTHOM KamneabKy U3 mmpuia Vi 3
MHorokpaTHo (rpaduK WM HHAYE) 2 Gamna
OnHOKpaTHO 1 Oamn
PesynbTar 1 Gamn
2 Tabnuua uzmepenuii 3aBucumoct d(N) 4
Cepus n3mepeHuii mposeieHa 2 pa3a uiau donee 4 Oamia
OnHOKpaTHO 3 G6ann
3 JlononHeHue TabIHIbI 3HaYeHUsIME Vs 1 d 1
I'paduk 3aBucumocts Vi(d 3) 4
- IOJINMCAHBI OCH U YKa3aHbI €MHUIIBI U3MEPEHUS 1 6ann
- paBHOMEpHas 1 yno0Has mkana (1, 2, 5 MeNIKuX KIeToK
MEXy COCEAHUMHU OUU(PPOBAHHBIMH IITPUXAMH ) 0,5 6amna
- MmacTad (rpaduk 3anumaet 6onee 60% mons nucra) 0,5 Ganna
- BEpHO HaHeceHO He MeHee 90% Touek 0,5 6amna
- IpOBECHA TJIa/IKas JIUHUS 0,5 6amna
- HAHECEHBI OTPEUIHOCTH (KPECThI OIIHO0K) 1 Gamn
5 Onpeneneno 3HaueHue koddduimenta k 2
OneHka norpemHocTy k
7 [Toctpoenue kanubpoBouHOro rpaduka 6 ot kodppunuenra k 3
- IOJITMCAHBI OCU U YKa3aHbl €IMHUIIBI U3MEPEHUS 1 6ann
- paBHOMEpHas 1 y100Has 1IKaia 0,5 6anna
- MaciuTab (rpaduk 3anumaet 6oiaee 60% nomst oucra) 0,5 Ganna
- BepHO HaHeceHO He MeHee 90% Touek 0,5 0amna
- IPOBE/ICHA TJ1aJIKask JIUHUS 0,5 Ganna
8 Ornpeneneno 3HadeHne yria o 1

Haiinena morpemHocTs Qo




