U3MEPUTEJIbHAA
TR

Izmeritel'naya Tekhnika
Ne5-.2023

Hay4Ho-TexHU4eCKMI XKypHan
MepnoanyHocTb 12 pa3 B rof
OcHoBaH B 1939 .

C 1958 r. nepeBogHasi Bepcus
«Measurement Techniques»
ISSN 0543-1972 (Print)

ISSN 1573-8906 (Online)
Springer Nature
www.springer.com/11018

CBunaeTenbCTBO O perucTpauum:

M Ne ®C 77-84564 ot 06.02.2023 r.

W3paHue 3apervctpupoBaHo ®enepansHoi cnyx6omn
no Hag3opy B cchepe CBA3N, MHDOPMAaLIMOHHBIX
TEXHOMOTUA N MAcCOBbIX KOMMYHMKaLiA

YYPEOUTENU

denepanbHOe areHTCTBO MO TEXHUYECKOMY
perynupoBaHuio 1 METPOSIOT

®rbY «Bcepoccuinckuin Hay4Ho-
nccnenoBaTenbCKUn NHCTUTYT
METPOMOrNYECKON Cryx0bi»

Iyl «Bcepoccumnckmm HayqHo-
nccnenoBaTenbCKUN MHCTUTYT METPOSOrnn
um. . N. Menpeneesa»

®I'BY «Bcepoccumnckuit Hay4Ho-
nccnenoBaTenbCkUA NHCTUTYT OMTUKO-
PU3NYECKUX N3MEPEHNIA»

Iyl «Bcepoccunckmm HayyHo-
nccnefoBaTenbCKui UHCTUTYT PU3MKO-
TEXHUYECKMX N PaaNOTEXHUYECKUX
N3MepeHNn»

MOO «MeTponornyeckas akagemmsa»

U3OATEIb

®IrBY «Bcepoccuinckuii Hay4Ho-
nccnenoBaTenbCKUn UHCTUTYT
METPOIOrMYECKON CryXObli»

Appec pegakuum u nsgarens:
119361, Mocksa, yn. O3épHas, 46,
orey «BHUMMC»

Ten.: +7(495)781-48-70

E-mail: izmt@vniims.ru

Cant: www.izmt.ru

COOEPXAHWE

OBLME BOMNPOCHLI METPOJNIOMMU U U3SMEPUTENBHOW TEXHUKU

J1. K. Ucaee, C. J1. YepHbiwes. B3aumocesiab OpobHbIx pasmepHocmel uaMmepseMbix
8€/TUYUH U (OPaKMATTBHBIX PASMEPHOCITIOU ...ttt 4

I U. Kosbipes, E. O. OAuuykux. BoccmaHosneHue 8x00HbIX cu2Hano8 OuHaMu4ecKkux
usmMepumeribHbIX CUCMEM C MOMOWbI0 Yughposol obpamHol hunbmpauyud............. 10

ONTUKO-®U3NYECKUE USMEPEHUA

A. b. Bepnusoe, M. B. KaH3t06a, I. I. ®enbdmaH, A. I. lbicaHos. YcmaHoska
Ons eocripousdgedeHus, XxpaHeHuss u nepedadyu eOUHUUbl 3Hepaemu4eckol
ocsewéHHocmu marbix yposHel 8 duana3oHe 0nuH 8071H 0,2—0,4 MKM ................. 17

M. B. CamolineHko. BriusiHue acuMmMempuu UHMEHCUBHOCMU Ha OWUBKY udeHmucgbukayuu
CIMEPEOUBOOP@IKEHUL ......eeeeeeeseeesieeesieestteeasaeesteaesssaeeasseeessseesssaeesssaeessaeaassaesssnnennenens 22

C. A. Mockamok, A. M. PatyuH, M. B. YnaHoeckul. XapakmepucmuKu OUEeHKU
KanubposoyHoeo KoaghpuyueHma npu nepedaye eOUHUUbI cpedHell MoOuHOCMU
TTA3EPHOBO UBTTYUHOHUST ...ttt ettt ettt et et e e e 29

TENNO®PUSNYECKUE UBMEPEHUA

E. B. Mameees, B. B. bepecmos. Memoduka pacwupeHusi 803MoxHocmel
mepmouHOuKayuu crmaHGapmHol mepmobymazu Onisi uccriedosaHusi pacrpederneHust
107151 8 MUKPOBOITHOBOU KAMEPDE .......c.eemeeeeeueeueaieseeeaaeaaeaaeasasaneeseaseassasesansessasessenseneanesssaseanen 35

A. B. KocmaHoeckuli, M. E. KocmaHoeckasi M. E. [lpou3godcmeo aHmMponuu &
eduHuye ob6béma npu epaHUuYHbIX YCII08USIX MPEMBbE2O0 POV .......ccccrwererreeaerreaen. 41

ANEKTPOMATHUTHBIE U3BMEPEHUA

C. I CemeH4yuHckul. Pe3ucmopbl C5-60 8 memposioeudeckol rnpakmuke: ofnbim
UCTTIONTBBOBAHUST ...t e e e et e e et e e et e e e e et e e e e e a e e e e sasnaaaeeas 47

P. C. Kawaee, B. O. Koszenkoea, I. A. OsceeHko, B. N. Kapa4uH, O. B. Kosenkoe.
MHozonapamempuyeckull MPOMOYHbIU U3MePUMEerbHbIU KOMIAeKc Oisl 9KCrpecc-
KOHMpoOsiss Kkadecmea Heghmu mMemoOOM MPOMOHHOU MagHUMHO-Pe30HaHCHOU
PEITAKCOMEMPUU. ...t e e e e e 52

MEAUUMNHCKUE U BUONOTITMYECKUE USMEPEHUA

B. U. Ko6binsHckuil, T. B. Kydaweea, M. I bepe3kuHa, T. M. Mazomedos,
A. N. benenbkuli, O. b. YeyemkuHa. OueHKka 803MOXHOCMU NPUMEHEHUST Yacmuy,
aspoducnepcHol cucmembi Orisi OUHaMUYeCKOU aspo30sibHOU cuuHmuzpaguu néakux.... 61

B. A. lueumaea, A. A. KonecHukoea, E. B. Comoea, A. A. TuweHko, A. M. ®ecbKos.
VIsmepeHusi aneKmpuyeckux xapakmepucmuk 00Uumos MAeKonumarrwux ............. 68

o= T e W T Fo = 1= o] oo = S 75



U3MEPUTEJIbHAA
IE=SIVine

Izmeritel'naya Tekhnika
Ne5-2023

© Haunbonee nonHas nHgopmaLms

0 rocyAapCTBEHHbIX NEPBUYHbBIX STarloHax

1 pesynbratax Hay4HbIX UCcrnenoBaHui B obrnactu
METPOorMmn n obecneyeHns eAUHCTBa N3MEPEHWN.

© VlHpekcauyst HayYHbIX CTaTel B KIoYeBbIX
POCCUINCKMX N MexayHapoaHbIx pedepaTuBHbIX
6a3ax AaHHbIX:
© RSCI (cBogHbivi pentuHr ot 01.12.2022 r.) Q2;
© BAK (K1);
© Scopus Q4:
Engineering: Engineering (miscellaneous),
General Engineering;
Mathematics: Applied Mathematics;
Physics and Astronomy: Instrumentation;

©@ WOS, Emerging Sources Citation Index (ESCI) Q4:

Engineering, Multidisciplinary;
Instruments & Instrumentation;
© «benbint cnvcok» PLIHW.

© [lonHas anekTpoHHasi Konus KypHana
pasmMelleHa B Hay4Hol anekTpoHHon 6ubnmoTeke
https://www.elibrary.ru/title_about_new.asp?id=8723

[locTyn K 3neKTPOHHBIM KOMUSIM apXMBHbIX BbIMyCKOB
XypHana (2003-2013 rr.) oTKpbIT Ha 6ecnnaTtHon
ocHoBe. [locTyn K Bbinyckam xypHana ¢ 2014 r.

Mo HacTosiLLee BPeMsl OCYLLECTBASIETCA Ha NNaTHoN
OCHOBE MO MOAMNKCKE.

CpaHo B Habop 28.04.2023.

MoanucaHo B nevatb 31.05.2023.

®opmat 60x90 1/8. Bymara menoBaHHas.

[Mevatb othceTHas.

Yen. n. 1. 9,5. Yu.-u3a. n. 11,6. Tup. 150 ak3. 3ak. 23-09e.
CsobogHas LieHa.

3HakoM MHEOPMALIMOHHOI NPOAYKLMM HEe MapKupyeTCs.

OtnevataHo B OO0 «Tunorpadus «Muttens Mpeccy,
127254, Mocksa, yn. Pyctasenu, 14, c. 6, od. 7.

Pepnakumnsi He HECET OTBETCTBEHHOCTU 3a cogepxaHue
peknaMHbIX MaTepuanos. Toyka 3peHns pedakLumm
MOXET He coBMnajaTtb C No3vuUMeln aBTOPOB.

MonHoe nnu YacTYHoe BOCNpPOM3BeAEeHME MaTepUanos
[0MyCcKaeTCs C NMCbMEHHOTO paspeLleHns peaakuum.
Mpwn nepeneyatke MaTepyanoB ccbinka Ha XypHan
«M3mepuTenbHasa TexHuka» obsizaTenbHa.

Bce nocTtynuBLuve B pepaakumio Matepuansl

noanexar peLeHsnpoBaHuto. Matepuansi,

nepefaHHble B pefakumio, He BO3BpaLLaloTCs.

MpaBuna ans aBTopoB 1 TpeboBaHWs kK 0hopMIIEHUIO
cTaTten pa3mMeLleHbl Ha caiTe www.izmt.ru

© W3mepuTenbHana TexHuka, 2023

CONTENTS

GENERAL PROBLEMS OF METROLOGY AND MEASUREMENT TECHNIQUES
L. K. Isaev, S. L. Chernyshev. Interconnection of fractional indexes of dimensions of
measurands and of fractal diMENSIONS................cccueeeeveeeeeieeeeeieeeeeiee e 4

G. I. Kozyrev, E. O. Yuditskikh. Restoration of input signals of dynamic measuring
systems using digital reverse filtering ...............ccocoeueioiioieniieeieeeeeesee e 10

OPTICOPHYSICAL MEASUREMENTS

A. B. Berlizov, M. V. Kanzyuba, G. G. Feldman, A. G. Tsyganov. Setup for
realization, maintenance and dissemination of the unit of irradiance of low levels in
the wavelength range from 0.2 10 0.4 LM .........c.ccoeceieeiiieieceeceeeeee e 17

M. V. Samoilenko. The intensity asymmetry influence on identifying error of stereo images........ 22

S. A. Moskalyuk, A. M. Raitsin, M. V. Ulanovskii. Characteristics of the evaluation of
the calibration factor when transmitting a unit of average laser power ........................ 29

TERMOPHYSICAL MEASUREMENTS

E. V. Matveev, V. V. Berestov. A technique for expanding the thermal indication
capabilities of standard thermal paper for studying the field distribution in a
MUCTOWAVE CRAMDEN ...ttt ens 35

A. V. Kostanovskiy, M. E. Kostanovskaya. The local entropy rate of production at
boundary conditions of the third Kind ................cccoeeeueeeeeieeeeeeece e 41

ELECTROMAGNETIC MEASUREMENTS

S. G. Semenchinskiy. Resistors C5-60 in metrological practice: experience of use...... 47

R. S. Kashaev, V. O. Kozelkova, G. A. Ovseenko, V. I. Karachin, O. V. Kozelkov.
Multiparametric measuring flow complex for express control of oil quality by the
method of proton magnetic resonance relaxometry............cccuwveeevceeseeeesieeeseesieeennnnn 52

MEDICAL AND BIOLOGICAL MEASUREMENTS

V. I. Kobylyansky, T. V. Kudasheva, M. G. Berezkina, T. M. Magomedov, D. I. Be-
lenkii, O. B. Chechetkina. Evaluation of the possibility of using particles of an

aerodisperse system for dynamic aerosol scintigraphy of the lungs.......................... 61
V. A. Shigimaga, A. A. Kolesnikova, E. V. Somova, A. A. Tishchenko, A. M. Feskov.

Measurements of mammalian oocytes electrical characteristics.............ccc..cccuen..... 68
RUIES TOr @UINOTS ...t 75



FnaBHbIW pepakTop

B. H. KpyTukoB, a-p TexH. Hayk, npodeccop,
rMaBHbIA Hay4HbIN coTpyaHUK, ®IBY «BHUNODU»,
r. MockBa, Poccus

3amecTuTenb rNaBHOro pepakropa

W. B. EMenbsiHOBa, Ha4YanbHUK peaakLMOHHO-N34aTeNbCKOro
otaena, ®IrbY «BHUMNMC», r. Mocksa, Poccus

PepakuuoHHana Konnerus

B. U. BenouepkoBCKUM, KaHA. TEXH. HayK,
MOO «MeTtponoruyeckasa akagemus», r. Mockea, Poccus

C. U. loHYeHKo, A-p TEXH. HayK, Mpodeccop, reHepanbHbIN
aunpekrtop, Oryr «BHUNOTPWUy, . n. Mengeneeso,
MockoBckas 06n., Poccus

J1. K. UcaeB, a-p TexH. Hayk, npodeccop, Hay4HbIN
pyKOBOAUTENb HANpaBneHUs Mo 3aKOHOAATENbHOM METPOSIOrnK,
drbY «BHUMMC», 1. MockBa, Poccus

A. . KoanoB, O-p TexH. HayK, npodeccop, pykoBoauTenb
MHML, CCO PoccraHngapta, PIBY «BHUMCy, r. Mockea, Poccusi

E. N. KpuBUOB, 4-p TEXH. HAayK, 3aMeCTUTENb reHeparbHOro
anpekTopa, ®ryr «BHUAM vm. O. N. MeHgeneesay,
r. CaHkT-lNeTepbypr, Poccus

A. 10. Ky3uH, O-p TexH. Hayk, npodeccop, 3aMecTuTesb
anpekTopa, Prey «BHUMMC», r. Mocksa, Poccus

C. B. MegBepeBCKUX, KaH. TEXH. HAayK, PyKOBOANUTENb
oTAeneHns MexaHnyeckmnx namepenun, dryr «BHUAM
um. [1. I. MengeneeBay, . CankT-lNeTepbypr, Poccus

B. B. OkpenunoB, a-p 3KOH. Hayk, npodeccop,
akagemuk PAH, npeangeHt MOO «MeTponoruyeckas
akagemusay, r. CankTt-lNetepbypr, Poccua

B. H. XpameHkoB, O-p TeXH. HayK, rMaBHbIN
Hayu4HbIA coTpyaHuK, PIrBY «THML» MO P®,
r. MbiTuwm, MockoBckas o6n., Poccus

W. A. Wawko, KaHA. TeXH. HayK, NepBbI 3aMecTUTENb
reHeparnbHOro AMpekTopa no Hay4How paborTe,
3A0 «Cyneptexnpubop», r. MbiTuwwm, Mockoeckas o6n., Poccus

B. B. LLBbIAYH, A-p TEXH. HAYK, 3aMeCTUTENb reHeparnbHOro
OMPEKTOopa No NepcrnekTUBHbLIM UCCeA0BaHNSM U MHHOBALUSIM,
oryn «BHUNDTPU», r. n. Mengeneeso, MockoBckas oor.,
Poccus

Pepakuusa

Bepnywui HayuHbI pepakTop payesa Y. /1.
KoppekTtop byyHas M. B.

Unniwoctpauunmn babaes Y. H.

KomnbrotepHasa Bépctka Homm C. A.

UsmepumenbHas mexHuka Ne 5, 2023 « Izmeritel’naya Tekhnika no. 5, 2023

Editor-in-Chief

V. N. Krutikov, D. Sc. (Engineering), Professor, Chief Research
Officer, All-Russian Research Institute for Optical and Physical
Measurements, Moscow, Russian Federation

Deputy Editor-in-Chief

I. V. Emelianova, Russian Research Institute for Metrological
Service, Moscow, Russian Federation

Editorial Board

V. . Belotserkovskiy, Cand. Sc. (Engineering), Interregional
Public Organization “Metrological Academy”, Moscow, Russian
Federation

S. I. Donchenko, D. Sc. (Engineering), Professor, General
Director, Russian Metrological Institute of Technical Physics
and Radio Engineering, Mendeleevo, Moscow region, Russian
Federation

L. K. Isaev, D. Sc. (Engineering), Professor, Academic Adviser
of the Legal Metrology Department, Russian Research Institute
for Metrological Service, Moscow, Russian Federation

A. D. Kozlov, D. Sc. (Engineering), Professor, Chief of CSMC
SRD of Rosstandard, Russian Research Institute for Metrological
Service, Moscow, Russian Federation

E. P. Krivtsov, D. Sc. (Engineering), Deputy General Director,
D. I. Mendeleev Institute for Metrology, St. Petersburg, Russian
Federation

A. Yu. Kuzin, D. Sc. (Engineering), Professor, Deputy Director,
Russian Research Institute for Metrological Service, Moscow,
Russian Federation

S. V. Medvedevskikh, Cand. Sc. (Engineering), Head of
Mechanical Measurements Department, D. |. Mendeleyev
Institute for Metrology, St. Petersburg, Russian Federation

V. V. Okrepilov, D. Sc. (Economics), Professor, Academician
of the RAS, President of Interregional Public Organization
“Metrological Academy”, St. Petersburg, Russian Federation

V. N. Khramenkov, D. Sc. (Engineering), Chief Research Officer,
Metrology Scientific Head Center, Mytishchi, Moscow region,
Russian Federation

I. A. Shaiko, Cand. Sc. (Engineering), First Deputy General
Director for Scientific Work, JSC “Supertechpribor”, Mytishchi,
Moscow region, Russian Federation

V. V. Shvydun, D. Sc. (Engineering), Deputy General Director
for Advanced Research and Innovations, Russian Metrological
Institute of Technical Physics and Radio Engineering,
Mendeleevo, Moscow region, Russian Federation

Peknama, pacnpoctpaHeHue v noganucka Kepcosa /1. A.
Ten.: +7(495)430-28-02, kersova@vniims.ru



