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,lJ,aTqHKaMH:
- ,lJ,aTqHKrenrreparypsr (repxmcrop, He06xo,lJ,HMbIH,lJ,J15I

H3MepeHH5I revneparypu MaCJIaB xaprepe);
- ,lJ,aTqHK,lJ,H3J1eKTpHLIecKoHnponmraenocrn (,nIT)

(He06xo,lJ,I1M,lJ,JI5Ionpe,lJ,eJIeHYI5I,lJ,I13JJeKTpHqeCKOHnponn
IIaeMOCTH acnsrryenoro MaCJ1a);

- ,lJ,aTqHKnaanemrs (,lJ,JI5Ionpe,lJ,eJIeHYI5IypOBH5IBaKYYMa
B eMKocTH);

- ,lJ,aTLIHKqaCTHII nsnoca (,lJ,aTLIHKXOJ1JIa,pemcrpnpy
IOIlIUH KOJIHqeCTBOcjJeppHMarHHTHbIXLIaCTHII,nonaanmx
B MarHHTHYIO J10BYlIIKY);

- ,lJ,aTLIHKnJIOTHOCTH (era YCTPOi1CTBOonHCbIBaeTC5I
zianee);

- onTHlIeCKI1H ,lJ,aTLIHKypOBH5I MaCJIa (cjJHKcHpyeT
3an0J1HeHHeeMKOCTI1MaCJ10MH CI1rHaJ1H3HpyeT06 OKOH
lIaHYIH I13MepeHH5IB5I3KOCTH).

CJ1e,lJ,yeTOTMeTHTb, LITOnannoe YCTPOHCTBOH3Me
peHH5I TaIOKe MQ)KeT 6bITb ,lJ,OnOJIHeHO)l{K-,lJ,HCnJIeeM,
ar([(YMyn5ITOpHOH 6aTapeel1 (,lJ,J15Ipa60TbI YCTpOHCTBa B
aBTOHOMHOMpezonre), HMnYJ1bCHbIM cTa6HJJH3aTOpOM
HanpmKeHH5I OT aI(l(YMYJ15ITOpa U KOHTpOJ1JIepOMero
sapana, ,lJ,aTqHKOMKpUTHLIeCKoro ypOBH5I MaCJIa11HH,lJ,H
xaropana aBapl1HHbIX COCT05IHHH.CHCTeMa yrrpaBJ1eHH5I
npHBe,lJ,eHHOHCTpyKTYPbI 06eCneLII1BaeT ofintee ynpas
neane YCTPOHCTBOMH npe,lJ,Ha3HaLJeHO,lJ,J15Inporpasoraoit
peamI3aIIHH aJ1fOpHTMa ynpaBJIeHH5I no npe,lJ,JIaraeMOMY
cnoc06y H3MepeHHH.

YCTPOHCTBO rrpezrnaraerca OCHaCTHTb Cne,lJ,YIOIlIHMH

MIIlP HEcDTEnpO,lJ,YI<TOB

CTPYKTYpa CMCTeMbl ynpaBneHMR
,nJ15IpeamI3aIIHH ycrpoiicrsa H3MepeHYI5Inapauerpos

CMa3KHnpeztnaraercs CHCTeMaynpaBJIeHH5I, CXeMaTJ1lIHa5I
CTpYKTypa KOTOPOHH306pmKeHa na puc. 2.

Ha cxeue oT06pmKeHbI OCHOBHble CPYHKIIHOHaJIbHble
Y3JIbI CHCTeMbI ynpaBJIeHYI5I H ux B3aHMOCB5I3.bMe)K,lJ,y
C060H. Hap5I,lJ,Y C H3MepeHHeM BeJ]HLIHHhI B5I3KOCTH

ananasnpyeaoro MaCJIaB cexynnax.

CB5I3aHOC rrpHHIIHnOM pa60TbI aroro ycrpoiicrsa.
B npennaraenoa cnocofie H3Mepeml5l B5I3KOCTH,B Puc. 2. Crpyierypnaa cxesra ycrponcrsa ynpaBJIeUUH
OTJJ.H'lHeOTYKa3aHHOro narenra, BMeCTOrrpY)IUIHbI
H npHBO,lJ,HMOroeH B ,lJ,BYDKeHHenOplIIH5I ,lJ,JI5IC03,lJ,amI5I
pa3pmKeHH5I B eMKOCTI1HCn0J1b3yeTC5IBaKYYMHbIHnacoc,
Paapazcenae, C03,lJ,aBaeMOeHM, ,lJ,OJI)IUIO6bITb He MeHee
400 M6ap. Hacoc ocnamea ,lJ,BYM5IllITYIIepaMH - ,lJ,JI5I
OTKaqKHH nartreraana sosnyxa COOTBeTCTBeHHO.,nm TOro
LIT06bI nonepesreaao HCnOJIb30BaTb3THB03,iJ,YllIHbIenOTOKH
npennaraercs HcnOJ]b30BaTb-UX nepeKJIIOLIaIOlIIHil znraep
THKyJ1,5IBmIOIlIHi1:c5InOJ1HOCTbIOMexaHHLIeCKHMYCTPOH
CTBOMH HaXO,lJ,5IIlIHHC5Inon ynpaaneanen cepeosroropa.
Ilpouecc C03,lJ,aHH5Ipa3pmKeHH5I,lJ,OIDKeHKOHTPOJ1HpOBaTbC5I
,lJ,aTLII1KOM,lJ,aBJ]eHYill,KOTOPbIHOTHeceHK COCTaBYBaI~
aoro nacoca H ira pHCYHKe He nOKa3aH. ,naT'lHK ypOBH5I
MQ)KeT 6bITb HCnOJ1HeHB BH,lJ,eorrronapsr C OTKpbITbIM
ImHanOM,1J,n5Ionpeztenenaa nO,lJ,beMaYPOBH5IMaCJ1a,lJ,OHCKO
Moro 3HaqeHH5I.Macno aasnaaer rrO,lJ,HHMaTbC5Ino rpytixe
H 3an0J1H5ITbeMKOCTb,lJ,OYPOBH5IYCTaHoBKHCOOTBeTCTBeH
noro ,lJ,aTqHKa.qeM MeHee B5I3KOeMaCJIO,TeM 6bICTpee
npoaner 3TOTnpouecc, BpeM5I3an0J1HeHyl5IMaCJIOMeMKocTH
onpeneneanoro 06beMa nOKa3bIBaeT YCJ10BHYIOB5I3KOCTb

Puc. 1. Cxesra orfiopa na nccnenoaaune il'JaCJIaB patio
'IYlo eMIWCTb cneuuannaapoaanuoro IBl'\lepnTeJIbllOrO

YCTpoHCTBa C nossoun.io B03,l.1eHCTBUfIBalCYYMa

~
~
Q)s <l:l
0

:t ~Q)s :::r
(1J o
0.. ~
§, (\")

lB(1J o~ oQ) )~

E:: Q)
o -&

I./UK 1 ~ 0..0 Q)

E::
~

/(OHmpOl/!ll'p DOmYUK

JOpRiJa k--
ml?Nnl?pamYPb/

jJ
AAKYNyfiRmopHOR DOmYUK

ifomopE'fI -
f/pOooiJuNOcmu

,II
XK I1Nf7YllbCHbIU DOmYUK DOmYUK

iJuClllleu D[/Dr i!U]17I?KmpUYI?CK'DU "pUmUYI?CKOZO
cmoiJUIlUJomop npoHuqaE'rlOcmu ypO{iHfI NOCflO

I I \1 \1 I
I

I'1K .::

I
:: .::

IJ '.

I1\ 1\

NHiJuKomopbl Of/mUYI'CKUU Domyu/(
KIlD6uDmYPD OOOPUUHblX iJomYUK YPOOHfI

-aaniu WHOcacacmoflHuu NOCIIO

rl'pOOf/pUooiJ IE- Dom4UK~
f/fiomHOCmu

BD/(YYt1HbIU flOmYUKIE-- -
HDCDC iJO{iIlI'HUfi

2#2015

eMKOCTbH TPy6Im 3a,lJ,aHHOH,lJ,JII1HbI11CeqeHH5I.ITPH orrpe
,lJ,eJIeI-IHOHresmeparype C03,lJ,aeTC5Ipaapeacenue H H3Mep5I
eTC5IBpeM5I3arrOnHeHH5I3TOHeMKocTH MaCJIOM.ITo 3TOMY
napasrerpy 11onpe,lJ,eJI5IeTC5Isaasenae B5I3KOCTH.B npert
JIaraeMOM cnocofie BMeCTOnpY)IUIHbI (COmaCHO YKa3aH
HOMYnareary), npHBO,lJ,5IllIeHB ,lJ,BH)KeHI1enopureas ,lJ,JI5I
C03,lJ,aHH5ITaICOrOpa3p5I)KeHH5I,HCnOJIb3yeTC5IBaKYYMHbIH
nacoc. 3TOT crroco6 npenrronaraer C03,lJ,aHI1eHI13KOrO
,lJ,aBJIeHH5IB H3MepHTeJIbHOH eMKoCTH, rI1,lJ,paBJII1lIeCKH
CB5I3aHHOH C xaprepojr cMa30lIHoH CHCTeMbI. C03,lJ,a
saeuce BaKYYMHbIM HaCOCOMpaspaxenae npHBO,lJ,I1TK
nozrsesry MaCJIano H3MeprnenbHOH rpytixe, ITocJIe saaep
lIIeHH5I H3MepemIii:, Cnonoun.ro cnennansuoro ,lJ,HBepTH
KyJIa, B H3MepHTenbHOH eMKocTH nOBbIlIIaeTC5I naaneane.
3TO H npI1BO,lJ,HTK B03BpaTY Macna K MecTY ero HCnOJIb
soaaana. Ha puc. 1npOHJIJIIOCTpHpoBaH ,lJ,aHHbIHcnocof
H3MepeHU5I napauerpos MacmHblX cpen.

,naHHa5I CTpYKTypa npezmonaraer HaJIHqHe pa60qeI1
eMKocTH, B KOTOPOHpacnonaraerca Ha60p HeCKonbKHX
,lJ,aTLII1KOB,lJ,JI5IH3Mepeml5I napauerpoa I13YLIaeMoHcpensr.
Ilpouecc ee HanOJ]HeHH5I KOHTpOJ1l1pyeTC5I,lJ,aTQHKOM
ypOBH5I, KOTOPbII1BbIHOnH5IeTTonbKO CPYHKIII1IOKOHTPOJUI
npouecca nO,lJ,beMaMaCJIa.CI1CTeMa ,lJ,aTlII1KOBH CI{CTeMa
I1CnOJIHl1TenbHblXYCTPOHCTB(BaKYYMHbIH nacoc I{ cepso
MOTOp) B3aHMO,lJ,eHCTBYIOTC 3neKTpoHHOH cncrejrori
ynpannenna, KOTOpa5I,B CBOIOosepens, HaXO,lJ,I1TC5Inon
ynpaanernresr csoero LleJ10BeKO-MamI1HHOrOHHTepqJCHca.

,naHl1a5I crpyicrypa MQ)KeTHCnOJIb30BaTbC5IHe TOJ]bKO
,lJ,JJ5IH3MepemI5I B5I3KOCTH,HO 11MHQ)KeCTBaHHbIX napa
MeTpOB. O,lJ,HaKOnO,lJ,06HOeH3Mepemie HenOCpe,lJ,CTBeHHo

Cnocof l-13MepeHMR napaaerpos
B KaQeCTBe O,lJ,HOrOH3 H3Mep5IeMbIX npa nHeBMaTH

QeCKOMnonsesre MaCJIa rrapauerpon, MQ)I<HOYKa3aTb
B5I3KOCTbMaCJIa. ,nJI5I onpe,lJ,eneHI15I B5I3KOCTI1MQ)KHO
06paUITbC5I K naTeHTY RU 2392607CI [1], r,lJ,eYlm3aHO,
"ITO ,lJ,n5InOJIYlleHH5I pe3YJIbTaTa 113MepemiH Tpe6yeTC5I

BHaCT05IllIee BpeM5IMQ)IUIOH3Mep5ITbMHQ)KeCTBOnapa
MeTpOB cpezt MacnOCO,lJ,ep)lmIllHXxaprepon pa3nI1QHbIX

MeXarmQeCKHX CHCTeM.I13MepeHI1IO MQ)I(eT6bITb nosep
rHYT He ronsxo yposeas MaCn5IHOHcpensr, HO H MHQ)l(e
CTBO I1HbIX rrapaaerpos. O,lJ,HaICOnpn OCYllIeCTBneHHH
rrO,lJ,06HbIX3aMepOB, 06cnynuIBaIOllIHH nepconan CTaJIIUI
BaeTC5IC,lJ,OBOnbHOnpHMHTHBHbIMHnp06neMaMI1, xoropsre
He rr03BOn5IIOT B nornroii Mepe npI1MeH5ITb CYllIecTBY
IOIlII1e B HaCT05IllIee BpeM5I cnocotiu H3MepeHH5I noxa
sareneii xracen. O,lJ,HOH113OCHOBHbIX npofineu MQ)I(HO
Ha3BaTb cnQ)KHOCTbnocryna K TaKI1M cpezran. P5I,lJ, I13Me
peHHH rrpennonaraer nann-me Y HCCne,lJ,OBaTem,lJ,OBOnbHo
fionsmoro 06beMa Macna, OT60p xoroporo 113CMa30lIHOH
CHCTeMbInpaaezter ee B uepafiorocrtocofiaoe COCT05IHHe.
,nJI5I pellIeHI15I 3TOH rrpotinenst npezmaraerca cnocof
orfiopa na HCCne,lJ,OBaHl1eMaCJIa B pa60QYIO eMKOCTb
cnenaannaapoeaaaoro H3MepHTeJIbHOrO YCTpoi1cTBa C
nosrontsro B03,lJ,eHCTBI15IBaKYYMa. IToCJIe 3aBepIIleHI15I
H3MepeHHH, MaCJIOB03BpalllaeTC5I 6e3 YQaCUI5I 06CJIY
)IUIBaIOlIIero nepconana 06paTHO B CMa30QHYIOCI1CTeMY,
B KOTOPOHOHOa HaXO,lJ,HJIOCb,lJ,03TOro. TaKI1M 06Pa30M,
nI1IIO, npOBO,lJ,5I1IIeeH3MepeHH5I,He CTanKHBaeTC5ICMacnOM
BOBce, aero 06beM npaKTI1QeCICI1He YMeHblIIaeTC5I.

Ilpeonoucen c11oc06 usuepeuun napauempoe JlW1Il0PIIII1Xstacen, OClI06aHUblii na Illte6J1WIllU'-teCKOJll
1l00"beJlleauanusupyeuoii cpeou U3 «apmepoe aemostotiununstx oeueameneii. Ilpueeoeu IlpllJllep U3J11e
peuun 6Jl31(oC1IlUU IlJl011l1l0C11lUananusupyestux scacen. TaK.JICenpeocmaeneua ctnpytanypa ycmpoii
ctnea usuepeuun napauetnpoe stacen.

Kmoueeue cnoea: MOTopHble Macna, B})3J(OCTbCMa30lJHbIX Macen, I1nOTHOCTb CMa30lJ.HbIX MaCeJI, YCTPOH

CTBO H31VIepeHH}).

YCTpOMCTBOAnSI AMarHocTMKM napaMeTpoB
MOTOPHblX Macen

)1,.H.KAP)1,AIlI,ImH,lJ,.TeXH. HaYK,K.H. «PHO«PAHOB, nr: ~HrMATYJIJIHH, A-P TeXH. HaYK,
H.P. HHrMATYJIJIHH, KaH,lJ,.TeXH. HaYK, c.c. llEJIKQKHH, )1,.M.KOCTEHKOB
(<t>fEOY BITO «Y qH-IMCKHHrocY,lJ,apCTBeHHbIHaBI'laIII10HHbIH TeXHHqeCICI1HYHHBepcHTeT» - cI:>fEOY BITO «YfATY»,
fYIT «I1HCTI1TYT Hec]JTeXHMnepepa60TICI1 Pecnytinaxu Eamxoprocraa» - fYIT I1HXIT PE, 000 «Xnxoeoronor»,
000 «Hnnporpecc»)
E-mail: nigmatullimgdiimmotolog.ru
Ten.: +7(347)256-3636

Y,nK 629.1



31

Abstracts
A method for motor oils parameters measuring is proposed.
The method is based on a pneumatic lifting analyzed fluid from
automotive engine crankcase. An example of measuring the viscosity
and density of the analyzed oils is provided. It is also proposed
device structure measurement of oils options.
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3aKnlOlIeH&1e
Tatcnr 06Pa30M, HC110rrb3Y5Inpeanaraensre cnocofisr

H3MepeHH5I, Mo)KeT 6bITb C03,Il,aHOYCTPOHCTBOaaannsa
MaCrr5IHbIX cpen . .IJ:aHI-IOeYCTPOHCTBOHe norpeoyer
cmma Macrra H3 I<apTepa ,Il,BHraTerr5I,a BC5I3aXBaLIeHHa5I
HM cpe,Il,a 6Y,Il,eTrrorrHOCTbIOB03BpaIll,eHa B CMa30LIR)'IO
CHCTeMY6e3 I<aI<oro rrH60 yqaCTH5I 06crrY2KHBaI-OIlI,erO
l1epCOHarra. 3TOT cnoco6 H3MepeHH5I npe,Il,nOrraraeT
B03Mo)KHOCTb paCIlIHpeH}m COCTaBa ,Il,aTLIHKOBnapa
MeTpOB o6'berITa H3Mepemm, comaCHO 3KcrrrryaTall,H
OHHblM Tpe6oBaHH5IM K yCTPOHCTBY.

KonenHem
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aaraeraane
noanyxa

Bsinasa
C00611.\eHHJI0
aapymemra
BaKYYMa

<P1JJ(cal.\HJl
nannemrs

,[(HBeprHK)'JI aa
aaraeraane
aoanyxa

BblKJIlOqeHHe
BaeyyMHoro

nacoca, IPHKCa-
1.\1il!BpeMeHH

3aMep
YPOBHlI
,!IaBJleHHJI

Ozcanaaae
BbI,!IaBJIHBaHID!

MaCJla

BKJIIOqeHHe
saxyyaaoro

nacoca

,[(HBepum:yn na
orxasxy noszryxa

Hasano
Puc. 4. EJIOI~cxesra aJIrOpUTMa pariorsr YCTpoHcTBarrO,Il,'beMa (3HaLJeHHe raiorepa}, no KOTO

pony BbILJHCrr5IeTC5IB5I3KOCTb.
War 7. Ilocne OTKrrIOLJeHI15Iaacoca

Macrro nportonzcaer nocrynars, naanenne
B eMKOCTH pacrer. B onpenenenasrii
MOMeHT, korna 06'beM nonnaarca YMeHb-
IlIHTC5I, 11 ero l1rrOTHOCTb CpaBH5IeTC5I C
rrrrOTHOCTbIOMacrra, nonrrasox npexparnr
cprroTall,HIO.3TOT MOMeHTperacrpnpyerca
,Il,aTLJI1KOMXorrrra. B 3TOT MOMeHT peru
crpnpyerca riaanemre, no KOTOPOMYonpe-
,Il,err5IeTC5InrrOTHOCTbMacrra.

War 8. Ilocne 3aBepIlIeHH5I scex H3Me
peHHH cepaojaorop rtepenoznrr zmaep
ruxyn B COCT05IHHeI-IarHeTaHI15I soaayxa.

War 9. BKrrIOLJaeTC5Inacoc, KOTOPbIH
C03,Il,aeTnOBbIIlIeHHoe naaneane Bpa60LJeH
eMKOCTI1.3TO naanenne BbITeCH5IeTMacrro ,----"H.::;_cec.cn,<l

ofiparno B rcaprep,
War 10. Cr<aLJOK,Il,aBrreHH5I orrpene

nser MOMeHT asrrecaenna acero Macrra B
xaprep, nocrre qero see acnonmrrerrsnsre
MexaHH3MbI YCTPolIcTBa MoryT 6bITb
06eCTOLJeHbI.

En orc-cxeu a anropn naa pa60TbI
YCTpoHcTBa npencraanena aa puc. 4.

Ilpeztnaraexnaa arrropurra pa60TbI
Mo)KeT 6bITb acnonssonaa npn H3Me
penna B5I3KOCTHH l1POLJHXrrapaxrerpoa
CMa30qHbIX xracen B ,Il,BHraTeJI5IXBR)'TpeH-
Hero cropanna.
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AnrOp&1TM patiorst YCTpOVlCTBa
War 1. CepBoMoTOP nepesonnr ,Il,I'IBepTI1Kyrr B COCTO-

5IHI1eOTI<aLIIUInosnyxa H3 pa60LJeH eMKOCTll.
War 2. BlmIOLJaeTC5I nacoc ,Il,rr5Icosnanna BaKYYMa B

pa60LJeH eMKOCTI1 (,Il,rr5IrrO,Il,'beMaB nee m-ramr3HpyeMoH
cpeztsr). O,Il,HOBpeMeHHo C 3THM aanycxaerca TaHMep,
3I-IaLIeHHe KOToporo BnOCrre,Il,CTBIUr Hcrrorrb3yeTC5I ,Il,rr5I
onpe,Il,erreHH5I ee B5I3Kocnr.

War 3. CI1CTeMa ynpaBrreHI15I (c Hcnorrb30BaHHeM
,Il,aTLJI1Ka,Il,aBrreHH5I) KOHTporrllpyeT C03,Il,aBaeMOe pa3p5I
)Kemre B03,Il,yxa 11rrpH ero He,Il,OCTaTOLJHOCTHc006Il1,aeT 0
HeKoppeKTHOCTH H3MepemIH.

War 4. Macrro nOna,Il,aeT B pa60LJyIO eMKOCTb Ha
rpyrrl1y Hcnorrb3yeMbIx ,Il,aTLJHKOB,HarrpHMep, Ha ,Il,aTLJHK
,Il,1l3rrerITpWIecr<OHrrpOHHlI,aeMOCTH,CrrOMOIll,bI-OKOToporo
H3Mep5IeTC5I,Il,H3rreKTpHLJeCKa5Il1pOHHlI,aeMOCTb HCCrre,Il,y
eMoro Macrra.

War 5. KaK TorrbKO ,Il,aBrremle BOKpyr nonrraBI<a CTaHO
BHTC5IMeHee 250 M6ap, ero 060rrOLJI<apa3,Il,YBaeTC5IH OH
HaLIHHaeT cj)JIOTfrpOBaTbB Macrre.

War 6. I10crre ,Il,OCTIUKemm MacrrOM ,Il,aTLIHKaypOBH5I,
TaHMep 11 Hacoc OCTaHaBmmaIOTC5I, cjmKcHpyeTC5I BpeM5I

MaCn5IHOH cpezrsr, B KOTOPOHOH HaXO,Il,IlTC5I.I1PH 110BbI
ureaan nasnenna 060nOLJI<anonnasna C)liliMacrC5I, ero o60eM
YMeHbIlIaeTC5I, cnencrsnen LJero CTaHOBHTC5Iyxreasnteane
,Il,eHcTBYIOIlI,eHna Hero cansr ApXHMe,Il,a. 3TO npasonnr K
TOMY, LITOrrorrnasox TOHeT.Carra ApXHMe,Il,a nponopnno
nansna nrrOTHOCTHMacrra, H, perncrpnpya naanenne, npn
KOTOPOMnonnaaox HaLJI1HaeTTOR)'Tb, Mo)KHO onpenernm,
3TY nrrOTHOCTb. .IJ:rr5Iperncrpaunn norroaceana nonnasxa
npennaraerca ncrrom.aoaars ,Il,aTLIHKXorrrra. C H3MeHe
HHeM nrrOTHOCTH)Kll,Il,KOCTH6Y,Il,eTMeIDITbC5Izraaneaae, npa
KOTOPOMnonnasox TOHeTHJII1scnnsrsaer;

MO)l.(HO npnsecru Crre,Il,YIOIlI,HHarrroptrrsi 113MepeHIl5I
nrrOTHOCTH Macrra Cncnonsaosanaen raxoro nonnasxa:

- nonnanox, KaK rorrsxo naanenne notcpyr Hero CTaHO
BHTC5IMeHbIlIe 250 M6ap, pa3,Il,YBaeTC5IH aasnnaer cprro
THpoBaTb B Macrre;

- nocrre nozrseraa Macrra B eMKOCTH H3MepeHIl5I no
nnasox nonanaer B ,Il,aTLJUKXorrrra, KOTOPblH perncrpn
pyer ero (cacrexra ynpaanenna onpenenaer, LITOnorma
BOK nnornocrn acnnsrrr);

- nocrre sroro OTImIOLJaeTC5IBaKYYMHbIH aacoc H C03-
,Il,aHHbIHsaxyyi« HaLJHHaeTMe,Il,rreHHOnpeanposarsca. 0,Il,
HOBpeMeHHOC3THM KOHTporrHpyeTC5Ipacrymee nasnenne;

- B onpeneneaasni MOMeHT nonnanox TOHeT. B 3TOT
MOMeHT perncrpnpyerca naanenne, no KOTOPOMYonpe
,Il,err5IeTC5InrrOTHOCTb Macrra.

3TOT cnoco6 H3MepeHH5I rrrrOTHOCTH OpraHHLJeCI(I1
BrrHCbIBaeTC5IB rtpennaraenstit cnoco6 H3MepeHH5I napa
MeTpOB. Hapsny C 3THM, OH mnnen YKa3aHHbIX astute
He,Il,OCTaTKOBnpyrnx cnocofion.
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Puc. 3. Cnoco6 u3MepeHU" nJIOTHOCTU:a I-1H3KOep,aBneI-lHe
OKp)l)KaJOlll,ei-icpep,bI;6- BblCOKoep,aBlleHl'IeoKPY)ImIOllI,eHcpep,bI
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1li3MepeH&1e AOnOnH&1TenbHbIX napaxerpoa
B npouecce CPYHKlI,llOHHpOBamm nannoro 113MepHTemI

TaIOKe MOrYT 6blTb npennoacensr zronomnrrensasre H3Me
peHIUI, CB5I3aHHble C B5I3KOCTbIOnapaverpon, nanpmaep
l1rrOTHOCTHMacrra (no naTeHTY [2]).

CYl.lI,eCTByeT aecxonsxo C110C060B 113MepeHH5I nnor
HOCTll )KH,Il,KHXcpezt nanpnuep, C nOMOIll,bIO apeonerpa
[3], TeH30MeTpI1LJeCIClle cnocofisr I13MepeHI15I seca I1rrH
cnocofiu, omrcaansre B naTeI-ITaX [4, 5]. KaK npaBI'lJIO, npn
HXncnornaonanna Tpe6yeTC5IOT,Il,eJIbHa5IeMKOCTbHOTHOCH
rensno 6orrbIlIoH 06'beM aaannsnpyenoil )KH,Il,KOCTH,TOLJHa5I
BbI,Il,ep)[{r<aHaImOHa eMKOCTHH3MepeHIDI, Heo6xo,Il,HMOCTb
KOHTPOJI5I110BepXHocTHoro HaTIDKeHIDI, a TaIOKe rpOM03,Il,
KOCTbKOHCTPYKll,HH.B paCCMaTPHBaeMOHcnryaunn oco6oe
BHHMaHHe y,Il,eJI5IeTC5IHMeHHO npocrore axcnnyaramm 11

MHHHMH3all,HH rpecyenoro ,Il,rr5Iaaannsa 06'beMa xracna.
Ilpeanaraeusni cnoco6 H3Mepemm nanfionee OnTI1MarreH
B ClIJIy oraocarensnoii npccrorsi, y,Il,06CTBaH3Mepemm H
OTCYTCTBIDIHe,Il,OCTaTKOBocransnsrx MeTO,Il,OB.

I13MepeHHe nrrOTHOCTH Macrra oCYIll,eCTBrr5IeTC5I C
nOMOIll,bIO norroro rronnasxa C 3rraCTHLIHbIMll CTeHI<aMHH
B03,Il,YXOMBR)'T]TH(puc. 3). Ilonnasox YTIDKerreHrpY30M, sec
xoroporc onpenenaer npenensr H3MepeHH5I.I1PH CHIUKeHHH
oKpY)KaIOIlI,erO ,Il,aBrreHH5IBHeIlIH5I5I ofiono-nca nonnasxa
paCT5IrHBaeTC5I, LJTOYBemrLJHBaeT ero 06'beM. Ilonnasox
nOMeIll,aeTC5I B HCCrre,Il,yeMYIO)IUI,Il,KOCTbB repMenILJHOH
eMKocTH, nocrre -rero BHeH nnasno nossnnaerca (HnH nOHH
)KaeTC5I) ,Il,aBneHHe. I1PH HH3KOMnaanenna OKp~I<aIOIlI,eH
cpezrsr nonnasox B pacmapermon COCT05IHHll CBo6o,Il,HO
q)J10UIpyeT. .IJ:eHCTByIOIlI,a5Ina Hero cana ApXHMe,Il,a npessr
rnaer curry T5I)KeCTH, LJTO,Il,ep)KHT ero na nOBepXHOCTH


