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Heab padoThl: 3HAKOMCTBO C SIBI€HHEM BHYTPEHHETO TPEHUS B KUAKOCTIX U
onpeeneHne Ko3pGuIreHTa BHYTPEHHETO TPEHUS B 3TAJIOHHOM cpeie.

TeopeTnueckue mpeacTaBjaeHUs 0 BA3KOCTH

BsizkocTh (BHYTpEHHEE TPEHHE) — 3TO CBOMCTBO KHUIKOCTEW OKa3bIBaTh
COITPOTHUBJIEHUE MTEPEMELICHHUIO OJHOM YaCTU KUJIKOCTU OTHOCUTEIIBHO JIPYTOM.
[Ipu nepeMelieHun OJJTHUX CJIOEB KUJIKOCTA OTHOCUTEIIBHO JPYIMX BO3HUKAIOT
CWJIBI BHYTPEHHEIO TPEHHUS, HAIPABJIEHHBIC 0 KAacaTEJIbHOW K MOBEPXHOCTH
cioeB. JleWcTBUE ITUX CHII MPOSABISETCS B TOM, YTO CO CTOPOHBI ClO4,
JBIDKYIIIETOCS ObICTpee, Ha CJIOM, JBIXKYLIMNUCS MEJIJIEHHEe, JEeHCTBYET
yckopsronas cwia. Co CTOPOHBI CJIOS, JBHMXKYILErOCS MEIJICHHEE, Ha CIIOM,
JNBIDKYIIUNUCS ObICTpee, JACHCTBYeT TopMo3dias cwia. MexIy ClosSMu
MPOUCXOAUT MPOLECC, MPUBOISAIINN K BBIPABHUBAHUIO CKOPOCTEH, MOJICKYJIbI
MEPEHOCAT MNPUCYIIUE UM HMMYJbChl. BS3KOCTh JKMAKOCTEN €CTh CBOWCTBO,
AHAJIOTUYHOE BHYTPEHHEMY TPEHHUIO B Ta3aX, M OTHOCUTCS K «SIBIICHUSIM
IIEPEHOCa», MPOUCXOISAIIMM B KUIKOW cpere. B ornmume OT TBEPABIX TEN
MOJIEKYJIbI )KHJIKOCTH HE CBSI3aHBI MEXKIY COOOM «KECTKO», Kaxaas MOJIeKyJa,
coBepIiasi OECopsAI0YHOE TEIIOBOE JIBHIKEHHUE, OJTHOBPEMEHHO U3MEHSET CBOE
pacloJIO)KEHUE  OTHOCHUTEIBHO  «COCENeW» HU C TEYECHUEM  BPEMEHU
nepemeniaercs B o0bEmMe cocya.

MOXHO  mpencTaBUTb, UYTO  MOJIEKYJIBI  KHUJIKOCTM  COBEPIIAOT
KoJieOaTeNbHOE JIBIDKEHHE BOKPYT BPEMEHHBIX IOJIOKEHUN paBHOBECHS 3a
HEKOTOPBIN MaJIBIA MPOMEKYTOK BPEMEHHU 1, 10 HCTEYEHUH KOTOPOTO MOJIEKYJIBI
«MEPECKAKUBAIOT» B JIPyro€ MECTO U COBEPIIACT KOJICOATEIbHBIC IBUKEHUS
BOKPYT HOBOTO TIOJIOKCHHS paBHOBECHS | T.1. YeM Oosbiie BpeMs TpeObIBaHUS
MOJIEKYJI JKUAKOCTH B OJJTHOM MECTE, TO €CTh BPEMSI HX «OCEIJION KU3ZHW», TEM
OoJbIIIe BSI3KOCTH JKUIAKOCTU. B mipenene mpu t — o BeleCTBO MEPEXOAUT B
TBEPAOE COCTOSIHUE, B KOTOPOM MOJIEKYJIbI €T0 «IIPUBSA3aHbI» K ONPEACIEHHBIM
MecTtaM o0BbEMA, TJle OHU MOTYT COBEpIIAThH
TOJIBKO KOJI€OATEIbHBIC IBUKCHHUS

Paznuunble ciion KUIAKOCTH TpU €€ N
JBHYKEHUU UMEIOT Pa3IHYHYI0 CKOPOCTb.
PaccMoTpuM 1Ba OYCHb TOHKHX CJIOS U
KUJIKOCTH, IBMKYIIUXCS OTHOCHTEIBHO APYT dx
apyra co ckopocTamu V u V+dv (cm. puc. 1). Sy
Paccrosiaue, U3MEPEHHOE B
HANpaBJICHUHU, TMEPICHIUKYIIPHOM K HX
CKOPOCTSIM  JBW)KEHHs  000o3HaumM  dX.
Otnomenne  dv/dX,  xapakrepusymoiiee piic. 1

OBICTPOTY M3MEHEHHUSI CKOPOCTH Ha EAMHHILY



JUIMHBI B HAIIPABJICHUH, IEPIEHAUKYISIPHOM CKOPOCTH, HA3bIBAETCS IPAAUEHTOM
ckopoctu. CoBepuiasi OecrnopsiIOYHOE TEIJIOBOE JIBJKEHHUE, MOJIEKYJIbI
YKUJKOCTH MOTYT TMEPEXOJUTh U3 CJOSI B CJIOH, MEPEHOCS ¢ cOO0M HEKOTOPHIi
umMmiyibc. [Ipu 3TOoM, nonagas U3 cios, IBUKYIIETocs ¢ 00NbIIONH CKOPOCTHIO, B
OoJiee MEJJICHHBIH CJIOW, OHU YBEJIMYMBAIOT €r0 HMMIYJIbC U TEM CaMbIM
YCKOpAIOT ero ABmkeHue. HaoOopoT, Moisekynbl, momagaromme u3 Oosee
MEJICHHOTO CJIOS B OBICTPBIN, 3aMEUISIIOT €ro JBWXKEHHEe. MEeXIy CIosSMH
OyJIeT POUCXOIUTH MPOIECC, TPUBOAAIINN K BEHIPABHUBAHUIO CKOPOCTEH, YTO U
SIBJISIETCS. BHYTPEHHUM TPEHUEM.

HpioTOH yCTaHOBHJI, YTO BO3HHUKAIOWIAA MPU 3TOM MEXKIY CIOSMHU,
JIBIDKYIIMMHUCS C pa3HbIMU CKOPOCTSIMHM, CHUJIa BHYTPEHHEro TpeHus F
MPOTNOPIIMOHAJIbHA BEJIMUMHE TUIOMIAIA COMPUKOCHOBEHUS JBHKYIIUXCS CJIOEB
S u rpaguenty ckopoctu dv/dx

F=n av S, (1)
dx
rae 1 — k03QpGUIKUEHT BHYTPEHHETO TPEHUS WIN KO3PPUIUEHT AUHAMUYECKOM
BSI3KOCTH.

Kaxk cnenyet u3 dopmyinsl (1), koaphunueHT TMHAMUYECKON BA3KOCTHU 7]
ecThb (¢u3nuecKkass BEIUYMHA, YUCICHHO paBHas CHUJIE BHYTPEHHETO TpPEHMS,
BO3HUKAIOUICH MNPU ABUKCHUU JBYX COINPHUKACAIOIIUXCS CJIOEB €IUHUYHOMU
miomamm (B cucteme CH S = 1 M) IIPY TPAJAUEHTE CKOPOCTU PABHOM E€IUHHUILIE
(B cucteme CH dv/dx = 1 m/(c*m).

B cucreme CU 3a enunuily ko3@QuuueHTa BsI3KOCTU MPUHATA Takas
BA3KOCTb, IIPU KOTOPOM rpaiMeHT CKOPOCTH paBHBIM 1 M/c Ha 1 M PUBOAUT K
BO3HHUKHOBEHMIO CHIIBI BHYTpeHHero Tpenmss B 1 H Ha | M° TOBEpXHOCTH
CoIpHUKacaroluxcs ciio€B. DTa eauHuIa Ha3biBaeTcs [lackanb-cexynnon (I1a-c).
KoadduimeHnT BA3KOCTH 3aBUCUT OT HPUPOABI KUIKOCTH, HAIM4YUSA B HEH
MIPUMECEH U OT COCTOSTHUS (HampuMep, TeMIepaTyphl).

JluHamu4deckasi BSI3KOCTh KHUJIKOCTH TPOSIBISETCS, HAMpUMEpP, MpHU
OTHOCUTEIBHOM JIBH)KCHUU YacTel MAallUHBI, MEXIYy KOTOPBIMH BBEAEH CIIOM
cMazku. [lpu 3TOM BHYTPHM CMa3bIBaIOIIETO CJIOS BO3HHUKAET JABUYKECHHE
OTHENBHBIX CIIOEB, TMOAOOHO OMHCAaHHOMY BbIIe. Tak Kak  BS3KOE
CONPOTHUBJIEHUE >KUJKOCTU MEHBIIE COMPOTUBIICHUS TPEHUIO MPU CKOJbXKEHUU
TBEPJBIX TEJN, TO OJaroaps CMa3Ke, YMEHbIIIAeTCS CONMPOTUBIICHNUE B MAIIIUHE.

Kpome pauHaMuueckoil BSI3KOCTH 1) SKHAKOCTH  XapaKTEPHU3YIOTCS
KMHEMAaTUYeCKOM BS3KOCThIO. KMHEeMaTuuecKkoil BSI3KOCTBHIO V Ha3bIBACTCS
OTHOILIEHHE TUHAMUYECKOU BSA3KOCTH 1) K ITIOTHOCTH O

V=",
yo,
B cucreme CHM enuHUIE KHHEMATHYECKOM BSI3KOCTH SIBIISIETCS
KBaI[paTI;IBII‘/ZJI MeTp Ha cexyHny (M%/c). B cucreme CI'C — croke (Cr), mpruém 1
Cr=10" mc.



[Tonp3ysach MOHATHEM KHHEMATUYECKOM BS3KOCTH, MOXKHO CPaBHHUTH
XapakTep ABUKEHUS TEJI B JKUJKOCTU. XapaKTep OOTEKaHMs TeN >KUJIKOCTbIO
omnpeaesieTcs: 6e3pa3MepHOl BeIMUMHON — urciioM PeltHonbaca:

Re =2
n
rae P — IIOTHOCTh KUIAKOCTH,

V — CKOpPOCTb JIBUYKEHHUSI TEN B )KUIKOCTH,

1) — AMHAMHUYECKas BA3KOCTb KUJKOCTH,

| — xapakrtepHblii pasmep o00TekaeMOro Tela, HAmpuUMep, CTOPOHA

KBaJpaTa IMpU KBAJPATHOM CEUCHUHU, PAAUyC WIU JUAMETp MpH
KPYIJIOM CEUYECHHH U T.]I.

Ecnu B3sTH TEno onpeaeneHHoi (Gpopmel, Hampumep, map, TO HE3aBUCUMO
OT pa3MepoB Tejla W CBOWCTB OJKMJIKOCTH XapakTep OOTEKaHWs Tena
ompenaessieTcss ToJIbKO uucioM PeitHonbaca. Tak namuHapHoe oOTeKaHME
nepensier B TypOyJEHTHOE TIPH OMpeeieHHOM 3HaueHUM ducia PeitHonbiaca
(st mapa pu Re = 10).

Teyenue Ha3bpIBaeTCS JaMHUHAPHBIM (CIOMCTBIM), €CJIM BHOJb IMOTOKA
KaKObI BBIJEJICHHBIM TOHKHM CJIOM CKOJIL3UT OTHOCHUTEIILHO COCEOHUX HE
MEePEeMENINBAsCh C HUMH, a TYpOYJICHTHBIM (BUXPEBBIM) — €CJIM BIOJIb TTOTOKA
MIPOUCXOUT WHTEHCUBHOE BHXPEOOpa3OBaHHME M TEPEMEIIUBAHUE KUIKOCTH.
[Ipu wmanpix 3Hauenusx uwcia PeitHonmpaca (Re < 1000) wnaGmromaetcs
JaMUHApPHOE TEeueHue, a mpu OOJbIIMX 3HAUeHUsX uucia PeitHombaca (Re >
1000) — TypOyneHTHOE.

Kak nerxko Bujgerh, uncio PeliHompaca HE HM3MEHHTCS, €CJIIH
OJIHOBPEMEHHO M3MEHUTH IJIOTHOCTh JKUJIKOCTU M JTUHAMUYECKYIO BSI3KOCTH B
onuHaKoBoe 4uciio pa3. [loatomy umcno PeitHombaca OOBIYHO BBIpAXKAIOT HE
gepes 7, a uepe3 KUHEMATHYECKYI0 BSI3KOCTh V = 1/p:

Re :VVI. (2)

Yem Oosbliie BSI3KOCTb, T€M OOJbIINE CUIIBI BHYTPEHHETO TPEHUS B HEH
BO3HUKAIOT. BSA3KOCTH 3aBUCUT OT Temneparypbl. Tak, Ui

KUAKOCTEH KOIPPUIMEHT 7) C YyBEIMYEHUEM TEeMIEpaTyphl i‘_. [
ymeHbiaeTcsi. OCOOEHHO CHIIBHO OT TEMIIepaTypbl 3aBHCHUT —T o=

BA3KOCTh Maceln. Hampumep, BA3KOCTh KacTOpPOBOrO Macjia B Fol)

unrepBaiie 18 — 40 °C nmamaet B uerbipe pasza. Akagemuk [1JI. F,

Kanuna otkpsui, yto npu temmeparype 2,17 K xuakuil renui

NEPEXOAUT B CBEPXTEKyde€€ COCTOSIHUE, B KOTOPOM €ro

BSA3KOCTH paBHA HYIIIO. P
aewened

OnpeneneHue TMHAMUYECKOH BsI3KOCTH MeToA0M CTOKCA

[IpuGopsl U NPUHALIENKHOCTHU : CTEKISTHHBIN



HWIMHAP C HUCCIEAYEMOM KUJIKOCTBIO, MHUKPOMETP, DIECKTPOCEKYHAOMED,
HIAPHUKHU.

Meton ompeneneHus BA3KOCTH OCHOBAaH HAa WM3MEPEHHM CKOPOCTH
MaJIeHus] B JKUJIKOCTH MEJICHHO JBUXKYIIMXCS HEOONBIIMX Tel chepruuecKou
(bOpMBL.

Uccnenyemast XKHUIKOCTh HajlWMTa B CTEKJISIHHBIA UWJIAHADP, WUMEHOLINAN
METKH, PaCIOJI0XKECHHBIE IPYT OT Jpyra Ha pacCTOsHUM | KOTOpoe U3MEpPSIIOT 10
mkane (puc. 2). BepxHsisi MeTKa 10KHA OBITH HUYKE YPOBHSI )KHJIKOCTH Ha 5 — 8
CM. JMHAMHUYECKYHK) BSA3KOCTb OINPEACISIIOT II0 CKOPOCTH YCTaHOBUBIIETOCH
MaJICHUS [IAPUKA B KUJIKOCTH.

Ha mapuk, magaroummii B )XUIKOCTH, IEUCTBYIOT TPU CUJIBIL:

1. Cuna tspKecTH

4
P =mg=§ﬂf P9, (3)

rae I — paauyc IIapuKa; gm‘e' — ero 00bEM; P; — MJIOTHOCTh MaTepuasa, u3

KOTOPOTO CJIEIaH MIapuK.

2. ApxumenoBa cuna. CorjacHo 3aKOHY ApxuMmena Ha  Telo,
NOTPY’KEHHOE B JKUJKOCTb, JEUCTBYET BBITAJIKMBAIOIIAs CHUJIA, PaBHAs BECY
BBITECHEHHOUN UM KUIKOCTHU:

F.= %721’ 3/029!
T7ie p; — TWIOTHOCTH >KUAKOCTH. OOBEM BBHITECHEHHOM JKUIKOCTH PaBeH 00BbEMY
HIapuKa.
3. Cuna conpoTuBieHusi, BbrauciaeHHass CTOKCOM.
F =6znrv,, 4)

re 1] — IMHaMUYecKas BA3KOCTb KHUAKOCTH;
Vo — CKOpPOCTb IIApUKA 10 OTHOUIEHUIO K HETOJBUKHOM JKHJIKOCTH.
CootHoweHue (4) cTporo BBIIOJHAETCA IPU YCIOBHHM, YTO JIHAMETP
WIMHpAa MHOTO OO0JIblIe IMaMeTpa 1mapuka 1 yucio PeitHombaca

Rezpz—v"d<<10,

n
rae d = 2r — gquamerp mapuka (Majible CKOPOCTH, MaJICHbKHE IIAPUKH, BSI3Kas
YKUJIKOCTB ).

Cuna  compoTuBleHUSI  OOYCJOBIIEHA  BHYTPEHHHUM
TpeHHueM B KHUAKOCTU. CION JKHUIKOCTH, HENOCPEACTBEHHO

NPUIETAIOIIMN K [APUKY, IBUKETCI BMECTE C HUM U YBIIEKAeT {iF

COCEHUE CJIOM, KOTOpbIE IIPUXOASAT B OTHOCUTEIBHOE

nerokeHre. Cuipl BHYTPEHHETO TPEHHsI BO3HUKAIOT MEXKIY (\\ A
.

CJIOSIMU KUJKOCTH (puc. 3).
CKOpOCTh IIapuKa, CHYIMIEHHOTO B >KHJIKOCTh, BHadaje
Oyner Bo3pacTaTh. Bmecre ¢ Heit OyaeT Bo3pacTaTh U cuja v




comnpoTuBiieHUsl. Bckope HAacTynmuT MOMEHT, Korja cuia Tsbkecth P Oyner
ypaBHOBELIEHA CYMMOW apXUMeN0BOM cuiibl Fa 1 cuinbl conporuieHus F (cu.
puc. 2). C 3Toro MOMEHTa JBHWKEHUE LIapUKa CTAHOBUTCS PaBHOMEPHBIM C
IIOCTOSTHHOM CKOPOCTBIO V = V.

Y ciioBue paBHOBECHS CHJI 3AITHILIEM

P=Far+F
NiIin
4 , 4
5721’ plg=§7lf p,9+67nrv,,
OTKY/la
2 gr?
—Z(p-0)2—. 3)
n g(pl £,) v (5)
d

y‘-II/ITI)IBaH, qTo V0 =—Hur= E , [IOJIYIUM

!
t

gd’t
= (6)

[Tonyuyennast popmyna sBisiercss pabodeit dhopmysnoi asi onpeneaeHus
ko3 dureHTa BI3KOCTH.

ITo dopmyne (6) kodpIUIMEHT BAZKOCTH HCCICAYEMON IKUJIKOCTH
OTIPENEISIETCS Yepe3 MIeCTh Pa3IMYHbIX (U3NYCCKUX BEIUYUH: Py, P1, G, d, t, I.
Bce BenmumHBI BHOCST ompenen€HHbI BKJIaA B MOTPEIIHOCTh KodhdummeHTa
BSI3KOCTH.

3HaueHUs TUIOTHOCTH MaTepHayia Mapuka P, W KUAKOCTH Q1 B3SITHI W3
Tabmui: p, = (7,8 + 0,05)-10° kr'm™>, py = (1,26 + 0,005)-10° kr-m™.

AGCOIIOTHBIE MOTPEIHOCTH IoTHOCTEH Ap, = 0,05-10° krm™ u Apy =
0,005-10° kr-m™® SBIAIOTCSA CHCTEMATHYECKIMH.

Yckopenue CcBOOOAHOTO TAJeHUST Ha TeorpaduyecKkoil  MuUpoTe
naboparopun g = (9,810 + 0,005) m/c>. CnemoBarensro, Ag = 0,005 m/c* -
CHUCTEMATHUYECKas MMOTPEITHOCTD.

Paccrosinue I MEXIy  METKaMH OTpEeNEesIeTCs  METOJOM
HEIOCPEACTBEHHOIO OTCUYETA 0 BEPTUKAIBHOU JMHEUKE C CUCTEMATHYECKOUN
MHCTPYMEHTaIbHOI morpemHoctsio Al = 0,5:107 m.

Bpems t mpoxoxkmeHus mapukoM myTH | Mexmay MeTKaMu U3MEpSIoT C
MTOMOIIIBIO 3JIeKTpoceKyHaoMepa (cM. paznen «Ilopsaok BeIMoTHEHUS PaOOTHD).

[TorpemHOoCcTh B W3MEPEHUM BpPEMEHU CBs3aHa C  (ukcanuen
HaOJroaTeieM MOMEHTa TMPOXOXKACHHS IIAPUKOM METOK. JTa MOTPEUTHOCTh
aBisgercs  ciaydailHoil. OnHa mpuMepHO Ha JBa MOpsiika  OOJbIe
MHCTPYMEHTAJIBHOM MOTPEelHOCTH cekyHaoMepa. B coorBerctBuum ¢ ['OCT
8.207-76, ecnum TOTPENIHOCTH paszluyalTcs B § pa3, TO MEHbIIEH
MOTPENTHOCTBI0 MOXKHO TpeHeOpeub. [Topsamaok HaXOoXACHUS TMOTPENTHOCTH B
ompeeacHur BpeMeHu At onucaH B pasgeie «IIponsBoacTBo ombitay. @opmyia

1
UZE(p1_p2)



U Tojcy€Ta morpemHocTed Ap,, Apy, Ag, Ad, At, Al npuseacHa B pasuaeine
«O0paboTka pe3yJIbTaTOB IKCIIEPUMEHTAY.

IMopsaok BeINOJTHEHUS] padOTHI

[IpuGopsl U NPUHANTEKHOCTH:

CrexysiHHBIA LWIMHIP C HCCIEAYEMOM JKHIKOCTBIO, HAa KOTOPOM
HAHECEHBI JIBE METKU «a» U «BY», JIMHEWKA, MUKPOMETP, 3IEKTPOCEKYHIOMED,
HIapUKU, THUHLET, cadyoKk. Mukpomerp (puc. 4) coctour u3 CKoObl B,
HEMOJABMYXHOTO CTEpKHA (ynopa) E, MOABUKHOTO CTEPKHSA A, 00BEAUHEHHOTO C
MHUKPOMETPUYECKUM BUHTOM. Ha MUKpOMETPUUYECKOM BUHTE 3aKPEIUIEH ITOJIBbIN
uHAp (6apadan) C ¢ IeTEHUSIMH 110 OKPYKHOCTH.

[Tpu n3MepeHnu 1uaMeTpa IMapyuK 3aKUMAK0T MEXIY TopLiaMu ynopa £ u
NOJIBMXKHOTO CTEpXKHS A, Bpamias Uisi 3TOr0 MUKPOBUHT 3a «TPEIIETKY» M.
BmecTe ¢ MukpoBMHTOM Bpamaercss kopryc Oapabana C, nmepememasch Mpu
3TOM NOCTyNareabHo. OTCYETHOE YCTPOMCTBO MHUKPOMETPA COCTOUT M3 JIBYX
mkan. [kama Ha crebine A HaHeceHa MO 00€ CTOPOHBI MPOJOJBHON UYEpThHI
TaKUM O00pa3oM, YTO BEpXHHE CABHUHYTHl OTHOCUTEIHHO HIDKHUX Ha 0,5 MM.
KpyroBas mkana Ha Oapabane C CIOyXuT Ui OTCYETa COTBHIX JoJIeH
MuiiuMerpa. Ha Heil HaneceHo 50 neneHuid, Tak Kak IIar MUKPOBHHTA
coctapisieT 0,5 MM, TO €CTh OAHOMY MOJHOMY OOOPOTY BHUHTa COOTBETCTBYET
nepeMenieHre MoBUKHOTO CTEPKHS U Kpast Oapabana Ha 0,5 MM.

Otcu€T mnpoOM3BOJAT cClenylOUUM 00pa3oM: LeJble MUJUTMMETPbI
OTCYMTBHIBAIOT [0 BEPXHEW 4YaCTU IPOAOJIBHOMN
IIKaJIbl, COThIE JOJM MWJUIMMETpA — MO KPYroBOu
HIKaje MPOTUB MPOJOJbHOW uepTsl Ha ctedne D.
[Toy4yeHHbIE pe3ynbTaThl CKJIAJ[bIBAOTCSI.
Hanpumep, orcuér Ha puc. S  paBeH:
5+0,5+0,15=5,65 mm.

Bpemsi mpoxoxnaeHuss mapukoM 1mytd |
MEXIY METKAMH «@» U «B» U3MEPSIOT C IOMOLIBIO
AJIEKTPOCEKYHJIOMEpa, OOIIMHA BUA  KOTOPOTO

n3ob0paxxén Ha puc. 6. Tlepen myckom : —J

AIIEKTPOCEKYHJIOMEPA CTPEJIKH YCTaHABIMBAIOT Ha




HYJIb PYKOSTKOM 4, moBepHYB €€ 1o ymopa. IlyckaroT B X0a CEKyHIOMED
Haxxatuem TymoOsiepa 3. Ilpm oTnyckaHuum TymOjepa  CEKyHIOMEp
ocTtaHaBiuBaeTcs. Llenbie ceKyHIbl OTCYMTHIBAIOT M0 IIKaJe 1, JecsAThie U COThIC
JIOJIM 11O IIIKaJie 2.

B Ta6:. 1 npuBeaeHbl METPOJIOTHYECKUE XaPAKTEPUCTUKU UCIIOIB3YEMbBIX
npuOOpoB.

Tabmuma 1
Ne | HammenoBanue | Tun IIpenensr OCHOBHasi UHCTPYMEHTAJIbHASA
VU3MEPEHUN | OTPENIHOCTh
1 CexkyHaomep [1B-5311] +0,05 ¢
2 MukpomeTp +0,005 MM
3 JIuneiika 0-500 MM +0,5 MM

[IpoBenenue onbiTa

M3MepbTe MEKPOMETPOM JMAMETp IIapuKa. Pe3ynbrar 3aHecute B TaoOI. 2.
Tab6auna 2

Ne onbiTa t, c At, = ‘f_ti‘ NG d |

S|IhWN|EF

_ 1l
3nech t = —Zti , N> 1 — KOJIUYECTBO ONBITOB.
i=1

H3mepbTe ¢ MOMOIIBIO TUHEHKN paccTosiHUE | MEXTy MeTKaMH «a» U «BY,
pe3yNbTaT 3amUIINTE B Ta0M. 2.

OnycTtuTe NUHIETOM MIAPUK B HUJIUHAP KaK MOXHO OJMXKE K €ro OCH.
['ma3 nabmromaTenst JOJKEH OBITh NMPU 3TOM PACIOJIOKEH IPOTUB BEPXHEH
METKM. B MOMEHT mpOXOXKIEHHsS MIAPUKOM BEPXHEH METKHA BKIIOUHTE
AIEKTPOCEKYHIOMEpP. B MOMEHT NpPOXOXKIEHUS IIApUKOM HWKHEW METKH
OCTAHOBUTE JJIEKTPOCEKYHJIOMEP. 3alMIIUTE BpPEeMSI MPOXOKICHUS IIAPUKOM
pacctosinus | Mexay MeTkamu «a» U «By». IIpoaenaiiTe He MeHee 5 OMBITOB C
OJHVMM W TE€M K€ IIAPUKOM, BBIHMMAas €r0 KaXKJbld pa3 IOCJIE OIYCKaHUS C
ITOMOIIBIO CAUKa.

BenuuuHsl p1 1 p; yka3aHbl HA CTEHJIE.

OO0padoTka pe3yJabTATOB IKCIIEPUMEHTA

1. Omnpenenute MNpeneNbHYIO CIIyYailHYI0 TMOTPEIIHOCTh W3MEPEHUsI
BpeMeHH (CM. IpaBujIa MOACUETa MOTPEITHOCTEH MPHU MPSIMBIX H3MepeHusx [6])
no popmyne At=t S, roe t, — xoopduunent CTbrOAEHTA I 3a1aHHOM

nt?




JIOBEPUTEIILHON BepOSTHOCTU Py m uncia mpousBea€HHBIX M3MepeHuit N. [pu
BBITIOJTHEHUHU J1TA00paTOpHBIX paboT Py =0,95un > 5.

Koadurment CThIofeHTa HAXOIAT 110 TabUIle, TPUBEAEHHOH B [6].

2. Bobluucnure 3Hauenue 77 mno ¢dopmyne (6), moacTaBiusisi B Heé
COOTBETCTBYIOIIINE BEIUYUHBI.

3. Ompeaenure MOTPEIIHOCTh H3MEPEHHH Al € YYETOM Bcex
morpemrHocTen  Ap,, Ap;, Ag, Ad, Al wu At, wucnonedys mnpuém
norapudmuueckoro nuddepenmpoBanus GyHKIuU. i 3TOro HEOOXOAMMO
B3SITh HaTypajbHbIN Jorapudm oT 06eux vacreit popmyisl (8)

Inp=In1-1In18+In(p, — p,)+2Ind +Int—Inl+1Ing,

3ateM npoau@depeHIMpoBaTh JEBYI0 M IPaBYyl0 YacTH IMOJIYYEHHOTrO
BBIPAKEHUS, CUUTAS Py, P1, 0, d, | 1 t mepeMeHHBIMU BeTMYMHAMU

dinp _dn _ dp, _ 0p, +2@+@_8_|+8_g

dn.n  po-p po—pp d t 1 g
3amenss dopmanbHo O U d HA A, 1 U t ycpeAHEHHBIMH BeJIMYMHAMH,
CYMMUPYS a0COJIIOTHBIE 3HAUEHUS BCEX MPHUPALICHHM, TOTy4YUM

A_n: AP, + 20! +2Ad+g+A—l+§

n Po= P PP d t I g

NI

| _Ap,

An=n + A0 +2Ad+£+£|+ﬂ

p—p P—p d U1 g
OKOHYaTEIbHBIN peE3yabTaT NMPEACTABLTC B BUJIC
n=nxAn (Ila-c), P, = 0,95.
Y1005l yOeAUThCA, UTO IJI1 AAaHHOM KUJIKOCTH puMeHuM Meto]l CTokca,

y v,d
JUTsl OJTHOTO W3 MIApUKOB HaxoisaT yucio PeitHonpaca Re ='02—°. Eciun Re
n

okasbiBaercst Oosbiie 10, TO oO0TekaHue MIAPUKOB OBbUIO TypOYJIEHTHBIM, a HE
JaMUHAPHBIM (CJIOUCTBIM), CIIEOBATEIbHO CKOPOCTh IIApUKA TMpU MAJIECHUU
BEJIMKA M IIAPUKU JAHHBIX Pa3MEPOB U IJIOTHOCTH MOXHO HMPUMEHSTh TOJBKO
JUTs1 oTipeziesieHus 1) 60s1ee BA3KUX JKUJIKOCTEH.

KonTpoabHbIe BONPOCHI

1. 3anummre u oObsicHutre dopmyny Hprorona. KakoB dusnueckuit
CMBICTT TMHAMUYECKOM BSI3KOCTH? B KakuxX eInHUIIaX OHA U3MEPSETCs?
B uém mposiBisieTcss tuHaMUYecKast BI3KOCTh JKUIKOCTH?

3. Uro Takoe KHHEMAaTU4YEeCKasl BI3KOCTh M TJI€ OHA UCIIOIh3YeTCs?

N
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N =

o b

KakoB MexaHu3M BHYTPEHHETO TPEHUSI?

Kakue cuibl 1eWCTBYIOT Ha IIAPUK, MAJAlOUUMN B BSI3KOW KUIKOCTHU?
BriBegute pabouyto popmymy?

6. IloueMy ypOBEHB KMJIKOCTH JOJKEH OBITh BBIIIE BEPXHEH METKU?

Kak mpou3BecTu 0TCUET 1O MIKaIaM MHUKpPOMETpa?

8. B kakom mopsnake mnpoBoasrcs usmepenusa? Kak ybOemuthcs, 4to B
JTAHHOM OIIbITE crpaBeauBa popmyna Ctokca?

o b

~
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