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Leab padoThI: 3HAKOMCTBO C SIBIICHHEM BHYTPEHHETO TPEHHS B KUAKOCTAX U
onpeneneHre K03 GuImeHTa BHyTPEHHETO TPEHUS B 3TAJIOHHOU Cpejie.

TeopeaneCKne NMpEeaACTAaBJCHUSA 0 BAZKOCTH

BsizkocTh (BHyTpeHHEE TPEHHE) — 3TO CBOMCTBO KUAKOCTEH OKa3bIBaTh
CONPOTHUBJICHUE MEPEMENICHUIO OJHON YaCTU KUIAKOCTH OTHOCUTEIBHO JIPYTOM.
[Ipu nepeMeleHny OJHUX CIIOEB KUJIKOCTH OTHOCHTENIBHO JPYTHX BO3HUKAIOT
CUJIbl BHYTPEHHETO TPEHUS, HAIMPABICHHBIE MO KAacaTEJIbHOM K IMOBEPXHOCTHU
cnoeB. JlelicTBHE ATHUX CHUJI MPOSBISIETCS B TOM, YTO CO CTOPOHBI CJOA,
JBIDKYIIETOCS ObICTpee, Ha CJOW, JABMXKYIIUWCS MEIJIeHHee, JCHCTBYET
yckopsitomasi cuna. Co CTOpOHBI €IS, ABMXKYILErocs MEIJIEHHEE, Ha ClIIOi,
JIBIDKYIIUNCS ~ObICTpee, JACUCTBYeT TopmMo3sias cuja. Mexay ClosMH
MPOUCXOAUT MPOLIECC, NPUBOIAIINN K BBIPABHHUBAHUIO CKOPOCTEH, MOJIEKYJIbI
MEPEHOCAT MPUCYIIME UM HMMITYJIbChl. BSI3KOCTH JKMAKOCTEN €CTh CBOMCTBO,
AHAJIOTUYHOE BHYTPEHHEMY TPEHHUIO B Ta3aX, M OTHOCUTCS K «SIBIICHUSIM
MEPEHOCay», MPOUCXOIAIINM B XKUAKOW cpene. B ornuume OoT TBEPIBIX Tel
MOJIEKYJIbI )KHIKOCTH HE CBSI3aHBI MEXIY COOOM <« KECTKO», KaXKaas MOJIEKya,
coBepiias OecropsI0YHOE TEIUIOBOE JBUYKEHUE, OJJHOBPEMEHHO U3MEHSET CBOE
pacloOJIO)KEHUE  OTHOCHUTEJIBHO  «COCENeW» M € TEUYCHUEM BPEMEHU
nepemMenaeTcs B 00béMe cocyza.

MOXHO  MNpENCTaBUTh, YTO  MOJIEKYJIBI  JKHUJKOCTH  COBEPIIAIOT
KoJiebaTeNbHOE JIBIDKEHHE BOKPYT BPEMEHHBIX TOJIOKEHHM paBHOBECHS 3a
HEKOTOPBII MaJiblil IPOMEXKYTOK BPEMEHH [, 10 UCTEYEHUU KOTOPOTO MOJIEKYJIBI
«MEePECKaKMUBAIOT» B JIPYrOo€ MECTO W COBEPIIAECT KOJIeOATENIbHbIE IBUKEHUS
BOKPYT HOBOT'O TOJIOKEHHSI paBHOBeCHUs U T.1. Uem Oosibliie BpeMsl peObIBaHUS
MOJIEKYJ )KUAKOCTH B OJJTHOM MECTE, TO €CTh BPEMSI UX «OCEIJION KU3HU», TEM
0oJIbllIe BSI3KOCTh KUAKOCTU. B mpenene mpu £ — o BEHIECTBO MEPEXOJUT B
TBEPIAOE COCTOSTHUE, B KOTOPOM MOJIEKYJIBI €r0 «IIPUBSI3aHBD K ONPEACIEHHBIM
MecTaM 00BbEMa, TJe OHU MOTYT COBEpIIATH
TOJIBKO KOJIeOATEIbHBIC IBUXKCHUS

Paznuunble ciionm KUIKOCTH NOpU €€ Y
JIBH>)KEHUU UMEIOT Pa3JIMYHYyI0 CKOPOCTb.
PaccmoTpum 11Ba O4Y€HH TOHKHUX CIOS >
KUJKOCTH, ABUKYIIUXCS OTHOCUTEIBHO JIPYT dx
Apyra co CKOpocTsaMu U 1 U+dv (cMm. puc. 1). o
Paccrosinue, U3MEpPEHHOE B
HalpaBJICHUH, TMEPHEHIUKYISIPHOM K UX
CKOPOCTSIM  JBIJKCHHsS  00O3HaumM  dX.
Ornomenne  dv/dx,  XxapakTepusyrolee e, 1

OBICTPOTY M3MEHEHHUSI CKOPOCTH Ha CAMHHILY
JUTMHBI B HAMIPaBJICHUH, TIEPIICHINKYJIIPHOM CKOPOCTH, Ha3bIBACTCS TPATHUEHTOM
ckopoct. CoBepmiass OecrmopsIOYHOE TEIUIOBOE JIBMIKCHHE, MOJIEKYJIbI



KHUJKOCTH MOTYT NEPEXOAUTh U3 CIIOSI B CIIOH, MEPEHOCs ¢ cOOON HEKOTOPHIit
umnyinsc. [Ipu 3Tom, monagast U3 ciaos, IBUKYIIETOCS ¢ OOIBIION CKOPOCTHIO, B
O0onee MEIJIEHHBIM CJIOW, OHHM YBEJIMYMBAKOT €r0 HMIIYJIbC U TEM CaMbIM
YCKOpSAIOT ero jABwkeHue. HaoOopoT, Moinekynbl, momagamoimue u3 Oomee
MEJICHHOTO CJIOSi B OBICTPBIN, 3aMEUIAIOT €ro JBWKEHHE. MEXIy CIOsIMH
OyJeT MPOUCXOIUTDH MPOIECC, MPUBOIAIINN K BEIPABHUBAHUIO CKOPOCTEH, YTO U
ABJISIETCA BHYTPEHHUM TPEHUEM.

HpoTOH yCTaHOBWJI, YTO BO3HHUKAIOWIAS IPU 3TOM MEXKAY CIIOSMH,
JNBIDKYIIMMHCS C Pa3HBIMH CKOPOCTAMHM, CHUJIa BHYTpeHHero TpeHus F
IPOINOPIMOHANIbHA BEJIMYMHE IUIOIIAIA CONMPUKOCHOBEHUS JIBHIKYIIUXCS CIOEB
S u rpaguenty ckopoctu dv/dx

F=y s, &
riae 1 — Ko3pUUUEHT BHYTPEHHETO TPEHUS I KO3PPUIMEHT JUHAMUYECKOM
BA3KOCTH.

Kak cnenyer u3 ¢popmysl (1), koapHULUEHT TUHAMUYECKON BSI3KOCTH #
ecThb (u3HUYecKash BEIUYMHA, YUCICHHO paBHas CUJIE BHYTPEHHETO TPEHUS,
BOZHMKAIOIIEH MpU JABWKEHUM JBYX CONPUKACAIOIIUXCS CIOEB €IUHUYHOU
mnomanu (B cucreme CU S = 1 M?) ipu rpafiueHTe CKOPOCTH PABHOM €IHHHIIE
(B cucreme CU dv/dx = 1 m/(c'm).

B cucreme CU 3a eaunuiny kodpuuueHTa BS3KOCTU MPHUHSITA TaKas
BSA3KOCTb, IIPU KOTOPOH IpaJiIu€HT CKOPOCTH paBHBIM 1 M/c Ha 1 M MpUBOAUT K
BO3HUKHOBEHHMIO CHUIBI BHyTpeHHero Tpenms B 1 H ma 1 mM? moBepxHoCTH
COMpUKACAIONIUXCS CI0EB. DTa enuHUIa Ha3biBaeTcs [lackanb-cexynaoi (I1a-c).
KoadduimeHT BA3KOCTH 3aBHCUT OT HPUPOABI KUAKOCTH, HAJIU4YUS B HEH
MPUMECEH U OT COCTOSIHUSI (HapUMeEp, TeMIIepaTyphl).

JluHamuyeckass BS3KOCTb JKUAKOCTH TNPOSBISETCS, HaNpumep, IMpHU
OTHOCUTEIBHOM JIBM)KCHUM YacT€ MalllMHbI, MEXAY KOTOPHIMU BBEAEH CIOU
cmazku. IIpm 3TOM BHYTpPM CMasbIBalOLIETO CJIOSI BO3HHMKAET JBH)KCHHE
OTHENbHBIX CJOEB, IMOJOOHO OMMCAaHHOMY BbIIIe. Tak Kak BA3KOE
CONPOTHUBJIEHUE XKUJAKOCTH MEHBILE COIPOTHUBIICHHS] TPEHUIO NPU CKOJIbKEHUN
TBEPABIX TeJN, TO O1aroiapsi cMa3ke, yMEHbIIAETCS] COPOTUBIICHUE B MAlIIHE.

Kpome nuHaMuueckoW BSI3KOCTH 1) KUJIKOCTH XapaKTEPU3YIOTCA
KMHEMAaTUYECKON BA3KOCThIO. KHHEMATHUYECKOUW BSA3KOCTHIO V HA3bIBACTCS
OTHOUIEHUE TUHAMUYECKOU BS3KOCTH 1) K TUIOTHOCTH PO

y_

Yo,
B cucreme CHU enuHunerl KHUHEMATHYECKON BSI3KOCTHU SBIISIETCS
KBaJpaTHLIA MeTp Ha cexyHay (M%/c). B cucteme CI'C — croke (Cr), mpuuém 1
Ct= 10" m?%c.



[Tonb3ysich MNOHATHEM KHHEMAaTHYECKOW BA3KOCTH, MOXHO CpPAaBHUTh
XapakTep ABW)KCHUS TEN B KUIAKOCTH. XapakTep OOTEKaHUS TeN >KUIKOCTHIO
onpezensieTcs 6e3pa3zMepHOi BEIMYMHON — yncioM PeliHombaca:

Re = wl :
n
ri€ P — INIOTHOCTb XKUIKOCTH,

U — CKOpPOCTb JIBH>KEHHSI TEJT B AKUIAKOCTH,

1] — AMHAMUYEeCKasl BI3KOCTh KUIKOCTH,

[ — xapakTepHblii pa3Mep OOTEKaeMOro Teja, HAIPHMEpP, CTOPOHA
KBaJpaTa MpU KBAJAPATHOM CEUYEHUH, PATNYyC WIM JIHAMETDP MpH
KpPYTJIOM CEYEHHUH U T.J.

Ecnu B34Th Te0 onpeeneHHoil ¢opMbl, HapuMep, map, TO HE3aBUCUMO

OT pa3MepoB Tela U CBOMCTB JKHUJIKOCTHM XapakTep OOTEKaHWs Tela
onpeensieTcss TOJAbKO uucioM PeitHombaca. Tak naMuHapHOe oOOTeKaHue
nepeier B TypOyJIEHTHOE MpHU ONPENEICHHOM 3HauyeHUM uucia PeliHonbaca
(mst mapa pu Re = 10).

TeueHue Ha3pIBaeTCS JIAMUHAPHBIM (CIOUCTBIM), €CIM BIOJb IOTOKA
KaXIbI BBIJICJIICHHBIN TOHKUU CJIOW CKOJIB3UT OTHOCUTEIIBHO COCEJHUX HE
NEepPEMENINBAsCh C HUMH, a TypOyJIEHTHBIM (BUXPEBBIM) — €CJIM BIOJIb MOTOKA
IIPOUCXOIUT MHTEHCHUBHOE BHXPEOOPA30BAaHHUE U MEPEMENIMBAHUE KUIAKOCTH.
[Ipn Manbix 3HaueHusix uuciaa PeliHonpaca (Re < 1000) wnaGmromaercs
JaMUHApHOE TEeYeHue, a npu OoNbIIMX 3HaueHHsX uucia PeiHonbpaca (Re >
1000) — TypOyneHTHOE.

Kak serko Bugers, uucino PeliHonpAaca HE HW3MEHMUTCS, €CIU
OJTHOBPEMEHHO HM3MEHUTH IUIOTHOCTH JKUIKOCTH M JTUHAMUYECKYIO BSI3KOCTH B
oJlnHaKoBoe uucio pa3. [loatomy uymcio PeiiHonbaca oOBIYHO BBIpAXKAIOT HE
4epes 7, a uepe3 KHHEMATHYECKYIO BSI3KOCTh V = 11/p:

Re=YL )
1%

Yem Oosiblie BS3KOCTh, TEM OOJIbIINE CHUIIBI BHYTPEHHETO TPEHUS B HEH
BO3HUKAIOT. BSA3KOCTH 3aBUCHUT OT TemmepaTrypbl. Tak, Iuis

KUAKOCTEH KOI(PPUIMEHT 1) C YBEIMYEHUEM TEMIEPATyphl - f
ymeHbInaercsi. OCOOEHHO CHJIBHO OT TEMIEpaTypbl 3aBUCUT — T

BSI3KOCTh Macelnl. Hampumep, BA3KOCTh KacTOpPOBOTO Macjia B Fol)
unrepBasie 18 — 40 °C nanmaer B uetsipe pa3a. Axkagemuk [1.J1. Fa
Kanuua otkpeui, uro npu temneparype 2,17 K xxunkuid reauit }2
MEPEXOIUT B CBEPXTEKYy4E€€ COCTOSIHUE, B KOTOPOM €ro
BSI3KOCTh PaBHA HYJIIO. P
s
Onpenenenne IMHAMHYECKOM BA3KocTH MeToAoM CTokea - 5

[IpuGopsl U IPUHAAIEIKHOCTH : CTCKISTHHBIN



MUINHAP C WCCIEIyeMOM JKUIKOCTBIO, MHUKPOMETpP, JJIEKTPOCEKYHIOMED,
IITIAPUKH.

Meron ompenencHusi BS3KOCTH OCHOBAaH Ha W3MEPEHUU CKOPOCTH
MajicHUs] B JKUJIKOCTH MEIJICHHO IBMXKYIIUXCS HEOOJBIIUX TEN CHEPUICCKOM
bopMBI.

Uccnenyemast >KMIKOCTh HAJIUTa B CTEKISHHBIM IWJIMHIP, WUMEIOLIUN
METKH, PacIiojoKEHHbIE APYT OT JAPyra Ha pacCTOSHUU [ KOTOpOe H3MEPSIOT I10
mikasne (puc. 2). BepxHsst MeTka J0JKHA ObITh HM)KE YPOBHS KUJIKOCTH Ha 5 — 8
CM. JMHAMHUYECKYIO0 BSI3KOCTh OIPEACNAIOT MO CKOPOCTH YCTAaHOBUBIIETOCA
MajICHUs IIapyKa B )KUIKOCTH.

Ha mapuk, magarommii B )KUIKOCTH, TEUCTBYIOT TPU CHJIBIL:

1. Cuna tspKecTu

4
P=my=_m’pg, 3)

IJie I' — paguyc IapHuKa; §7zr3 — ero o0BEM; pP1 — IJIOTHOCTh MaTepuana, u3
KOTOPOT'O CIENaH MIapuK.

2. ApxumenoBa cmia. CorylacHO 3akoHy ApxmMmena Ha TeJo,
MOTPYKEHHOE B KUAKOCTb, JCHCTBYET BBITAJIKHUBAIONIAS CHJIa, PaBHAasl BECY
BBITECHECHHOM UM KUJIKOCTHU:

F, = gﬂr 3:029’
rA€ p2 — MIOTHOCTh XUAKOCTU. OOBEM BBITECHEHHOU JKUIAKOCTH PaBEH 00bEMY
niapuka.
3. Cuia conpoTuBiieHus, BerarcieHHass CTOKCOM.
F =6y, (4)

rAe 1] — AMHAMUYecKas BA3KOCTh KHUJIKOCTH;
Ug — CKOpPOCTb IIAPHKA MO OTHOLICHUIO K HEMOABUKHOM KUIKOCTH.
CooTtHoiienue (4) cTporo BBIMOJTHSAETCS TMPH YCIOBUU, YTO JTUAMETP
UJIMHAPAa MHOTO OOJIBIIE TMaMeTpa Iapuka 1 uncio PeitHonbaca

v,d
Re="%% 10 ,
n
rae d = 2r — quamerp mapuka (Majible CKOPOCTH, MaJICHbKHE IAPUKH, BSI3Kas

JKUJIKOCTD ).
Cuma  compoTtuBiieHHs  OOyCJIOBJICHA  BHYTPEHHHM
TpeHHeM B KUAKOCTH. CIOH JXKHIKOCTH, HEMOCPEACTBEHHO

MPUIETAIOIIUN K IIAPUKY, IBUKETCI BMECTE C HUM U YBJIIEKAET {F

COCEIHHE CJIOM, KOTOpbIE NIPUXOASIT B OTHOCHUTEIIBHOE

nBrkeHue. CHIlbl BHYTPEHHErO0 TPEHHsS BO3HUKAKOT MEXIY (\\ A
.

CJIOSIMU KUIKOCTHU (pHC. 3).
CKOpOCTh IIapuKa, CHYIMIEHHOTO B JKHJIKOCTh, BHadaje
Oynetr Bo3pacTaTh. BmecTe ¢ Heil OyaeT Bo3pacTtarh M cuia v




conpoTuBiieHUsl. Bckope HacTynmuT MOMEHT, Korja cuna Tsbkectu P Oyner
ypaBHOBEIICHA CyMMON apXUMeI0BOU cuibl Fa U cuibl conpoTuBieHus F (cum.
puc. 2). C 3Toro MOMEHTa JBMXEHHME LIapUKa CTAHOBUTCS PaBHOMEPHBIM C
IIOCTOSIHHOM CKOPOCTBIO U = V.

YcnoBre paBHOBECHS CUII 3aIIUILIEM

P=F\+F
nim
4 4
§7ZT'plg=§7ZT‘ng+67Z'77rUO,
OTKyzia
2 r
77=§(P1—Pz)g—- (5)
(¥

0

Y4autseiBas, 4To U, =

~ | ~

ur= E , [IOJIYYHUM

1 gd’t
== (p,—p,) 22t 6
n=rs (=) % ©)

[Tonyuennast popmyna siBisieTcsi pabodeit opmysiol ajig onpeaeyacHus
Kod(pduireHTa BI3KOCTH.

I[To dopmyne (6) xkodPPUIMEHT BAZKOCTU HUCCICTYEMON KUIKOCTU
OIPEAEISETCS Yepe3 MIECTh PA3IUUHBIX (DM3UUECKUX BEIMYMH: P2, P1, 0, d, t, .
Bce BenMuMHBI BHOCST OMNpEENEHHBIA BKJIAJl B MOTPEITHOCTh KOA(PPUIIUECHTA
BS3KOCTH.

3HaueHus TUIOTHOCTH MaTepualia MapuKa P2 U KUAKOCTH Q1 B3SITHI U3
Tabmuu: p; = (7,8 £ 0,05)-10° kr-m3, p1 = (1,26 £ 0,005)-10° kr-m3.

AGCOMOTHBIE OrPEMHOCTH MmIoTHOCTeH Ap; = 0,05-10° kr-m™ u Ap; =
0,005-10° kr-m™ SBJISIOTCS CHCTEMATHYCCKIMH.

VYckopenue CcBOOOAHOrO TaJCHUS HAa Teorpauueckor  IMIMpPOTE
nmadoparopun ¢ = (9,810 £ 0,005) m/c?. Cnenosarensno, Ag = 0,005 m/c? —
CHUCTEMaTHUYECKas MOTPEITHOCTb.

Paccrosinue [ wmexny METKaMH onpeesieTcs METOI0M
HEMOCPEJACTBEHHOTO OTCYETA MO BEPTUKAIBHOW JIMHEWKE C CHUCTEMATHYECKOU
MHCTPYMEHTAILHOMN norpemHocThio Al = 0,510 M.

BpeMmst t MpOXOKIEHUS APUKOM IyTH | MEXKIy METKAMU M3MEPSIOT C
MOMOIIIBIO dJIeKTpoceKyHAoMepa (cM. pasznen «Ilopsaok BeIMOTHEHUS PaObOThD).

[TorpemHocTh B HM3MEpPEHUMM BpPEMEHM CBsi3aHa ¢  (ukcanuein
HaOJroaTeIeM MOMEHTA TMPOXOXKIACHHS IIAPUKOM METOK. JTa MOTPENTHOCTH
apisgercst  choydaiiHod. OHa mpuMepHO Ha  JIBa  MOpsAKa  OOJbIIe
WHCTPYMEHTAJILHON TOTpEmHOCTH cekyHnomepa. B coorBerctBuu ¢ ['OCT
8.207-76, ecnum TOTPENIHOCTH pa3auyaroTcss B 8§ pa3, TO MEHbIIEH
MOTPENTHOCTEI0 MOYKHO TpeHeOpeub. [lopsiiok HaX0XICHHsI TOTPEIIHOCTH B
omnpeneneHnuu BpemeHu At onmcad B pasuene «lIponsBoactso onwitay. opmyna



IS TocUéTa HorpemHocTe Apy, Ap1, Ag, Ad, At, Al npuBenena B pasjieie
«O06paboTKa pe3yJbTaTOB IKCIIEPUMEHTAY.

IopsiioK BbINOJIHEHHUS PadOThHI

[IpubGopbl U NPUHAAIAEKHOCTH:

CTeKkIsiHHBIA IWIMHIAP C HUCCIEAYEMOM JKUIAKOCTBIO, HAa KOTOPOM
HAHECEHBI JIBE METKU «a» U «B», JIMHEWKA, MUKPOMETP, 3JIEKTPOCEKYHIOMED,
HIapuKW, THUHIET, cadyok. Mukpomerp (puc. 4) COCTOUT U3 CKOObI B,
HEMOIBIKHOTO CTEPKHsI (ynopa) E, MOABMXKHOTO CTEpKHS A, 00BeAMHEHHOTO C
MUKPOMETPUYECKUM BUHTOM. Ha MUKpPOMETPUYECKOM BUHTE 3aKPEIJIEH MOJIBIM
nunuHap (6apaban) C ¢ IeICHUSIMU 110 OKPYKHOCTH.

[Ipu n3mepeHnn n1MaMeTpa MapuK 3aKUMAI0T MEX]y TOpLaMH yropa E u
IIOJIBMOKHOTO CTEpKHS A4, Bpamias JUisl 3TOT0 MHKPOBHHT 3a «TPEIIETKY» M.
Bmecre ¢ MUKpOBHHTOM Bpaiaercss kopnyc Oapabana C, mepemelasch Mnpu
3TOM NOCTynareapHo. OTCYETHOE YCTPOMCTBO MHUKPOMETPA COCTOMT M3 JBYX
mkan. [kana Ha crebine A HaHeceHa MO 00€ CTOPOHBI MPOJOJIBHOM YEepThI
TaKUM O0O0pa30M, YTO BEPXHHE CABHUHYTHl OTHOCHUTEIbHO HMIKHUX Ha 0,5 MMm.
KpyroBas mikana Ha Oapabane C COyXuT s OTCUYETa COTBIX JIOJIeH
MuiiuMerpa. Ha Heit HaneceHo 50 paeneHuid, Tak Kak IIar MHKPOBUHTA
cocrasisier 0,5 MM, TO €CThb OJHOMY MOJHOMY OOOpPOTY BHHTAa COOTBETCTBYET
nepeMenIeHre MOJBUKHOTO CTEPKHA U Kpasd O0apadana Ha 0,5 MM.

OTcyé€T mnpOM3BOJAT CIEAYIOUMM 00pa3oM: LEeble MUJUTMMETPHI
OTCUMTBHIBAIOT [0 BEPXHEH YACTH MPOJIOJIbHOU

IIKAJIBI, COTHIC JIOJIM MUJUTUMETpPA — IO KPYTOBOM (0 — -\

HIKaje MPOTUB MPOJOJbHOW yepThl Ha ctedse D. 4 | {2

[Tonmy4yennsie pe3yIIbTAThI CKJIaIBIBAIOTCSI. 0 80 9] o 0

Hanpumep, oOTc4éT Ha puc. 5  paBeH: .0'71 03

5+0,5+0,15=5,65 mm. 08T Y |
Bpemsi mpoxoxiaeHuss miapukom mytd | ;

MEXy METKaMU «a» U «B» U3MEPSIOT C IIOMOIIBIO Q\ —{’0) 4

DIIEKTPOCEKYHJOMEpa, OOMMi BUA  KOTOPOTO

uzobpaxén Ha puc. 6. llepen myckom 3 —J

AIEKTPOCEKYHJIOMEPA CTPEIKU YCTAHABIMBAIOT Ha



HYyJIb PYKOSTKON 4, moBepHyB €€ no ymnopa. IlyckaroT B X0a CEKyHIOMEp
HaxatuemM TymOnepa 3. Ilpu oTmyckanum  TymOiepa  CEKyHIOMED
ocTaHaBIMBaeTcs. Llenble CeKyHapl OTCUUTHIBAOT 110 HIKAJE 1, AECATHIE U COThIE
JIOJIM IO IIKaJe 2.

B Tabi1. 1 npuBeaeHbl METPOJOTHYECKHE XAPAKTEPUCTUKH UCIIOJIb3YEMbIX
pUOOPOB.

Taomuna 1
Ne | HaumenoBanue | Tum [Tpenenbr OcHOBHAast MHCTPYMCHTAJIbHAS
U3MEPCHHUH | MMOTPEITHOCTh
1 Cexynaomep I1B-53111 +0,05 ¢
2 MukpomeTp +0,005 MM
3 Jluneiika 0-500 MM +0,5 Mmm

I[IpoBenenue onbiTa

N3mepbTe MUKPOMETPOM IUAaMETp Iapuka. Pe3ynbrar 3aHecute B Ta0II. 2.
Tabnuua 2

Ne ombiTa ti, c At, =t -t At d [

S|hWIN|IF

R
3nece t = —Zti , N> 1 — KOJIMYECTBO ONBITOB.
n iz

M3MephTe ¢ TIOMOIIIBIO JIMHEHKH PacCTOSTHHUE | MEKTy METKAMH «a» H «BY,
pe3ynbTaT 3anuimTe B Ta0m. 2.

OnyctyuTe NUHIETOM IIapUK B IIIMHAP KaK MOXKHO OJMXE K €ro OCH.
['ma3 nabGmrogaTenss MOMKEH ObITH MPU ITOM PACIIOIOXKEH MPOTUB BEpXHEU
METKH. B MOMEHT NpOXOXJIECHUS MIAPUKOM BEPXHEM METKH BKIIKOUWTE
AIEKTPOCEKYHAOMEP. B MOMEHT MNpOXOXKIACHHUS IIAPUKOM HIKHEH METKH
OCTAHOBHUTE JJIEKTPOCEKYHJIOMEp. 3alUIINTE BPEMS MPOXOKIACHUS IIAPUKOM
paccrosiaus [ MeXIy METKaMu «a» U «By». [IpojenaiiTe He MEHEEe 5 OIBITOB C
OJHUM M TEM K€ IIAPUKOM, BBIHAMAs €ro KaXXIbld pa3 IIOCJIE OIyCKaHUs C
ITOMOIIBIO CAUKa.

BenuuuHsl p1 ¥ p2 yKa3aHbl HA CTEHJIE.

O0paboTKa pe3yJIbTaTOB IKCIEPUMEHTA

1. Ompenenute NPEAETbHYIO CAyYalHYH TMOTPEIIHOCTh H3MEPCHHS
BpeMeHH (CM. TpaBuJjIa MOACUETa MOTPEITHOCTEH MPHU MPSIMBIX M3MepeHusx [6])
no ¢popmyne At=t, S , rae t,, — kodppuurent CTbrogeHTa 1jis 3a1aHHOMU

nt 2




JIOBEPUTENBbHON BEpOSATHOCTH Py M yncna npousBeAEHHBIX u3Mepenuid n. Ilpu
BBINIOJIHEHUH J1abopaTtopHbIX padoT Po=0,95un > 5.

Koaddurnment CThroAeHTa HAXOAT 110 TaOJIMIIE, TPUBEAEHHOM B [6].

2. Bpuucaure 3Hauenue 77 1o Qopmyrne (6), moacTaBuss B Heé
COOTBETCTBYIOIINE BEITMYNHBI.

3. OmnpenenuTe TMOTPEIIHOCTh H3MEpPeHUH A1 € YJYETOM BcCeX
MorperntHocTe  Ap2, Api, Ag, Ad, Al u At, wucnoms3ys mnpuém
norapupmudeckoro auddepennupoBanus GyHKIuA. JJIs 3TOr0 HEOOXOIUMO
B3SITh HAaTypaJbHBIN JIorapudM ot 00eux yacteil popmysl (8)

Inn=In1-In18+In(p,— p)+2Ind+Int—Inl+Ing,

3ateM npoauddepeHuupoBaTh JIEBYIO M MPaBYK0 YacTH MOJYYEHHOIO
BBIP@KCHHUS, CUMTAs P2, P1, , d, [ U1 t mepeMEHHBIMU BEJTMYNHAMH

dlnn:dn: op, op, +2@ ot ol og

d77 n Po= P P~ P d t [ g
3amensisi popmanbho 0 U d Ha A, N U t ycpenHEHHBIMHE BEJIMYMHAMM,
CYMMUPY$ a0COJIFOTHBIE 3HAYEHHUS BCEX MPUPALLEHUHN, TIOTyYUM
An__4p, + A5 +2Ad+§+£l+§

n Pr=Pr Pr— P d t [ g

IR
An=n AP, + Ap, +2Ad+g+£l+§
p=p p—p d t L g
OxoHYaTeNbHBIN PE3yJIbTAT MIPEJACTABLTE B BUJIC
n=ntAn (Ila-c), Po =0,95.

UtoObl yOeIuThCsl, 4TO JJISI JAaHHOM >KUJKOCTH puMeHUM MeTo]l CTokca,
LA
n
okasbiBaerca Oousbiie 10, To oOTekaHWe MApPUKOB ObLIO TypOyJIEHTHBIM, a HE
JAMUHAPHBIM (CIIOMCTBIM), CJIEIOBATEIBbHO CKOPOCTh IIapUKa MPHU TMaJCHUU

BEJIMKA U MIAPUKU JTAHHBIX Pa3MEpPOB U ITJIOTHOCTH MOKHO MPUMEHSITh TOJIBKO
JUTSL OTIpeiesieHust 1) 60s1ee BA3KUX JKUJKOCTEH.

JUIS OJIHOTO W3 IIAPHKOB HAXOIAT 4HClio PeitHonbaca Re= . Eciu Re

KoHTpoJibHBIE BONIPOCHI

1. 3anummte u oObsicHute (opmyny Hreiorona. KakoB ¢usnueckuit
CMBICJI TUHAMUYECKOH BA3KOCTU? B Kakux eIMHHIIAX OHA U3MepsieTcs?
B uéMm nposiBisieTcss AMHAMUYECKasi BI3KOCTb KUIAKOCTH?

3. Urto Takoe KMHeMaTH4eCKas BA3KOCTh U IJIe OHA UCIIOJIb3YeTCs?

N
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4. KakoB MEXaHU3M BHYTPEHHETO TPEHHUS?

5. Kakue cuibl JeHCTBYIOT Ha IIAPHUK, NaJalOMIMi B BSI3KOW >KHJIKOCTH?
BriBenute pabouyro dhopmyny?

6. IloueMy ypoBEHB KHUAKOCTH JIOJDKCH OBITH BBINIE BEPXHEH METKH ?

7. Kax mpousBectu OTCUET MO IIKaJIaM MUKpOMeETpa?

8. B kakoM mnopsiake npoBoasTcs usMmepenus? Kak ybOenurtbes, 4yTo B
JTAHHOM OIIbITe cripaBeniiuBa popmyna Ctokca?
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