EXEMECSYHBIN
HAYYHO-TEXHUYECKUM
M MPOU3BOJICTBEHHBIN

KYPHAI

YYPEJIUTEIN

DTI'BY Hayku

HHCTUTYT TTpo0JieM yrpaBieHUs

uM. B. A. TpanesnukoBa PAH,

HIT “HauunoHaibHast TeXHOJOTHYECKAST
namara”,

000 “Cencunat-Ilmoc” (n3narenb)

®. P. I[Tamenko
A. ®@. Kanepko

I'n. penakrop

3aM. T7I. pemakTopa
I'n. pepaktop UKA B. 0. Kunennep
OTB. cekpeTapb T'. M. Bapanosa
Boimyckatomuii penakrop  C. B. Cyxanosa

PEJAKIIMOHHAA KOJUIETHA

P. P. baGasiH, 1. T. H., ipod.,

M. BapaHosa,

H. Bacunwes, akan. PAH,

W. Ixanmxrasa, 1. T. H., Ipod.,
JI. Epémumn, a. 1. H., ipod.,

H. XKuTtkos, k. T. H., 101I.,

JI. AukoBuy, 1. T. H., Ipod.,

A. UieHko, K. 3. H.,

W. KacatkuH, a. T. H., ipod.,
M. Kacumos, 1. T. H.,

®. Kanepko, a. T. H., npod.,
0. Knennep, n. 1. H., ipod.,

B. JlyHkuH, K. T. H.,

I1. MemankuH, akan. PAH,

I1. Mopo3oB, 1. T. H.,

A. HoBukos, uwi.-kopp. PAH,
I1. MMapxomenko, wi.-kopp. PAH,
®. TaweHko, A. T. H., npod.,
A. TlukuHa, 1. T. H., Ipo.,

WN. IMomneneuxwuii, K. T .H., T0II.,
B. IMonsikos,

. JI. TIpoxopos, n. T. H., Ipod.,
0. C. CupotkuH, wi.-kopp. PAH,
B. A. IllaxHoB, wi.-kopp. PAH,

M. C. llIlkabapaHs, 1. T. H., TIpod.,
H. Bb. SapikuH, a. T. H., pod.

PETMOHAJIBHBIE PEJCOBETbBI

(pyKoBoauTen)

DETHSOAREEInEZ > O 0P IaI0T

Cankr-Ilerepoypr

B. T. KxoppuHr, 1. T. H., ipod. — (812) 297-60-01
Hwxkuuit Hosropox

C. M. HukysuH, 1. 1. H., pod. — (831) 436-78-40

Exartepunodypr

C. B. IlopuuHes, 1. T. H., npod. — (343) 375-97-79
HoBocubupck

10. B. Yyryii, x. 1. ., mpod. — (383-3) 33-73-60
Kpacnosipck

B. I'. Mariokos, 1. T. H., mpod. — (391-2) 912-279
Buiick
10. A. Tanenko, a. T. H., npod. — (3854) 43-25-69
B. A. AGanuH, 1. T. H., pod. (3854) 43-25-71
Ilen3a
M. A. llep6akos, 1. T. H., ipod. — (841-2) 56-37-08
Pazans
C. H. Kupwmios, 1. . H., pod. — (491-2) 92-04-55
YabsaHOBCK
H. I'. Apywkuna, 1. 1. H., mpo¢d. — (842-2) 43-03-22
MxeBck
B. A. Anekcees, 1. T. H., ipod. — (341-2) 21-29-33
OpeHnoypr
M. T'. KyuepeHko, 1. T. H., mpod. — (353-2) 77-34-19
Baagumup
B. H. YcTioxaHuHOB, 1. T. H., npod. —

(492-2) 33-59-67

Tyna

B. 4. Pacmonos, 1. 1. H., ipod. — (487-2) 35-19-59
Boponex

B. K. buTiokos, 1. T. H., ipod. — (473-2) 55-36-94
Kypck

B. C. Turos, 1. T. H., npod. — (471-2) 58-71-12
TamooB

C. B. Muuiesko, a. T. H., mpod. — (475-2) 72-10-19
AcTtpaxanb

W. 10. Iletposa, 1. T. H., mpod. — (851-2) 25-73-11
Munck

W. C. Manak, k. ¢.-m. H. — (417) 278-13-13

Yoa

A. Y. Tymu, n. 1. H., npod. — (347-2) 43-14-70

MepeiiTn Ha cTpaHuLy ¢ NOHOI Bepcueii»

AT VKV S——

CCTENBI

COOEP>XAHUE

TEOPUA N NPUHLUMNbI MOCTPOEHNA OATYUKOB, MPUBEOPOB
N CUCTEM

3asanckuii B. K., Ueanos B. II., Ka6aoBa E. b. u n1p. TepMuHaabHble CUCTEMBI yIIpaBje-
HUS pacxXoJOBaHWEM TOTUIMBA XWMIKOCTHBIX paKeT-HOCUTeNel (Mctopusi pa3Butusi ot P-7
no coBpeMeHHbIX PH “Co103”, PH “AHrapa™) .............. .. ..., 3

CagenkoB A. I1. O nensix npuMeHeHUs] OECKOHTAKTHBIX U3MEPEHUHN . . . . . . ... ... ... .. 17

Tonses 10. /I., UBanos M. A., Kosbac 0. 10. u np. MHepunanbHble M3MepUTEIbHBIC
GJIOKM Ha OCHOBE JAaTYMKOB YIVIOBOM CKOPOCTM Ha 36€MAHOBCKMX JIa3€PHBIX TMPOCKOMAX U

JIATYNKOB JINHEMHOTO YCKOPEHMSI Ha KBAPLEBBIX AKCEEPOMETPAX .« v v v o v e e e e v v e 22
KOHCTPYUPOBAHUE N NPON3BOAOCTBO OATYUKOB, MPUBOPOB

N CUCTEM

3oroB A. M., Koponenko II. B., fIneeB B. A. Anroput™msl ObICTpOIi 00paOOTKM CUTHAJIOB
BOJIOKOHHO-oNTUYecKoro uHtepdepomerpa Madpu-Ilepo .. ...................... 29
Cyxunen 2K. A. VIHTe/IeKTyabHbBII JaTYMK YPOBHSI U MAcChl XXUIKHUX CPEll B pe3epByapax .. 34
Ilerpos B. I'., Amuanros A. C., T'apoauesuu B. A. [Ipocras crucrema KaaInuOpOBKU MarHUTO-
METPOB . & o v et e e e e e e e e e e 41
Coaosbes JI. C., Conosnena U. A., JIutoska 10. B. u np. Cuctema onTuMaabHOIO yIpaB-
JIECHUsI TEXHOJOTMYECKMMHM IPOLIECCAMU HAHECEHUST rajbBaHMUYECKHMX MMOKPBITUI B MHOIO-
aHOIHOM BaHHE C Pa3IMYHBIMU 3HAYCHUMSIMU CHJIBI TOKA . . v v vve e v e e e oo e e e e 47

Benonmyxos B. H., Boposuk C. 10., KyreiinmkoBa M. M. u ap. Cnocob6 usMepeHwUs
pamuanbHBIX 3a30pOB B ra30TypOMHHOM [BHUTaTesie ¢ CAMOKOMIIEHCAIIMEH TeMITepaTypHbBIX
BOBHECUCTBUM HA JHATUMK . o o v v v et e et e et e e e e e et e et e e e e e e e e e e 53

U3MEPEHUA, KOHTPOJ1Ib, ABTOMATU3ALUA (xypHan B XXypHane)

I'panoBckmii B. A. Teopetnyeckass METPOJIOTUSI: TIPOGIEMbl U MEPCIIEKTUBA . . . . . . ... ... 60
Bubamorpadmat . . . ... 68
XPOHUKA

BbicTaBKa CpeJCTB Hepa3pyllIalolero KOHTPOJIS U TeXHUUECKOM TUarHOCTUKU

Kypnan BkmoueH B [lepedenn Bemyux peueHsupyembix nznanuii BAK u B RSCI na 6aze Web of Science

IToanucubie uuaekcol: 79363 B karanore Pocrnieyatu; 40874 B karanore “Ipecca Poccun”
AJIPEC PEJAKIIUMN: 117997, T'CI1-7, Mocksa, yi1. TTpodcorosHasi, 65, k. 383. Tei./dbakc: (495) 330-42-66
www.datsys.ru. E-mail: datsys@mail.ru

OpurnHai-MakeT M 3JieKTpoHHas Bepcusi noarorosnensl UIT Ipoxopos O. B.

Ornevarano B tunorpaduu “Texunmnpecc”. 3aka3 37/6. [Noanucano B mevats 25.05.2018.

KypHan nepeperrictpupoBaH B PenepaibHoii ci1yk0e 1Mo Hamzopy B cdepe CBsI3M M MacCOBBIX KOMMYyHHKatmii 26.12.2013.
MU Ne ®C 77-56548

KypHan BkmoyeH B Poccuiickuit mHnekce HayuHoro uutupoBanusi (PUHLL). Ha caitre HayuHoit 31eKTpOHHOI OMOIMOTEKH
(www.elibrary.ru) TOCTYITHBI TIOJTHBIE TEKCTBI CTaTEeH.

© Cencupar-ILmoc, 2018

MepeiiTn Ha cTpaHuLy C NOJSIHOI Bepcueit»


https://rucont.ru/efd/605136
https://rucont.ru/efd/605136

MONTHLY SCIENTIFIC-
TECHNICAL
AND PRACTICAL JOURNAL

FOUNDERS

V. A. Trapeznikov Institute of Control Sciences,
Russian Academy of Sciences,
Non-commercial partnership

“National technological house”,

LLC “Sensidat-Plus” (publisher)

Editor-in-Chief

Deputy Editor-in-Chief
Editor-in-Chief of MCA
Executive Secretary
Managing editor

EDITORIAL BOARD

Babayan R. R., D. Sc. (Tech.), Prof.,
Baranova G. M.,

Vasilyev S. N., Acad., RAS,

Dzhandzhgava G. 1., D. Sc. (Tech.), Prof.,
Eremin E. L., D. Sc. (Tech.), Prof.,
Zhitkov A. N., Ph. D. (Tech.), Assoc. Prof.,
Itskovich E. L., D. Sc. (Tech.), Prof.,
Ishchenko A. A., Ph. D.,

Kasatkin S. I., D. Sc. (Tech.), prof.,
Kasimov A. M., D. Sc. (Tech.),

Kaperko A. F., D. Sc. (Tech.), Prof.,
Kneller V. Yu., Prof., D. Sc. (Tech.), Prof.,
Lunkin B. V., Ph. D. (Tech.),

Meshalkin V. P., Acad., RAS,

Morozov V. P., D. Sc. (Tech.),

Novikov D. A., Corr. mem., RAS,
Parkhomenko P. P., Corr. mem., RAS,
Pashchenko, F. F., D. Sc. (Tech.), Prof.,
Pikina G. A., D. Sc. (Tech.), Prof.,
Podlepetskiy B. 1., Ph. D. (Tech.), Assoc. Prof.,
Polyakov V. V.,

Prokhorov N. L., D. Sc. (Tech.), Prof.,
Sirotkin O. S., Corr. mem., RAS,
Shakhnov V. A., Corr. mem., RAS,
Shkabardnya M. S., D. Sc. (Tech.), Prof.,
Yadykin I. B., D. Sc. (Tech.), Prof.

REGIONAL EDITORIAL COUNCILS
(leaders)

Saint-Petersburg
Knorring, V. G., D. Sc. (Tech.), Prof. — (812) 297-60-01
Nizhny Novgorod
Nikulin, S. M., D. Sc. (Tech.), Prof. — (831) 436-78-40
Ekaterinburg
Porshnev, S. V., D. Sc. (Tech.), Prof. — (343) 375-97-79
Novosibirsk
Chuguy, Yu. V., D. Sc. (Tech.) — (383-3) 33-73-60
Krasnoyarsk
Patyukov, V. G., D. Sc. (Tech.), Prof. — (391-2) 912-279
Biysk
Galenko, Yu. A., Dr. Sci. (Tech.) — (3854) 43-25-69
Abanin, V. A., D. Sc. (Tech.) — (3854) 43-25-71
Penza
Shcherbakov, M. A., D. Sc. (Tech.), Prof. —
(841-2) 56-37-08
Ryazan
Kirillov, S. N., D. Sc. (Tech.), Prof. — (491-2) 92-04-55
Ulyanovsk
Yarushina, N. G., D. Sc. (Tech.), Prof. —
(842-2) 43-03-22
Izhevsk
Alekseev, V. A., Dr. D. Sc. (Tech.), Prof. —
(341-2) 21-29-33
Orenburg
Kucherenko, M. G., D. Sc. (Phys.-Math.), Prof. —
(353-2) 77-34-19
Vladimir
Ustyuzhaninov, V. N., D. Sc. (Tech.), Prof. —
(492-2) 33-59-67
Tula
Raspopov, V. Ya., D. Sc. (Tech.), Prof. —
(487-2) 35-19-59
Voronezh
Bityukov, V. K., D. Sc. (Tech.), Prof. — (473-2) 55-36-94
Kursk
Titov, V. S., D. Sc. (Tech.), Prof. — (471-2) 58-71-12
Tambov
Mishchenko, S. V., D. Sc. (Tech.), Prof. —
(475-2) 72-10-19
Astrakhan
Petrova, 1. Yu., D. Sc. (Tech.), Prof. — (851-2) 25-73-11
Minsk
Manak, 1. S., Ph. D. (Phys.-Math.), Assoc. Prof. —
(417) 278-13-13
Ufa
Gulin, A. L., D. Sc. (Tech.), Prof. — (347-2) 43-14-70

Pashchenko F. F.
Kaperko A. F.
Kneller V. Yu.
Baranova G. M.
Sukhanova S. V.

MepeiiTv Ha cTpaHuULy ¢ NONHOI Bepcueii»

ENSOR'S
DNWSHTEIVIS

CONTENT

Ne 4 (224)

APRIL
2018

THEORY AND CONSTRUCTION PRINCIPLES OF SENSORS, DEVICES
AND SYSTEMS

Zavadsky V. K., Ivanov V. P., Kablova E. B., et al. Terminal control systems of fuel
consumption of liquid carrier rockets (development history from R-7 to the modern launch

vehicleS “SOUZ”, “ANngara”) . .. .. ..ottt e 3
Savenkov A. P. On the objectives of non-contact measurements . . .................. 17
Golyaev Yu. D., Ivanov M. A., Kolbas Yu. Yu., et al. The construction of the inertial meas-
urement units with sensors of angular rate on Zeeman laser gyros and sensors of linear accel-
eration on quartz acCelerometers . . .. ... .. ...t i it e 22
DESIGN AND PRODUCTION OF SENSORS, DEVICES AND SYSTEMS

Zotov A. M., Korolenko P. V., Yatseev V. A. Algorithm of fast processing of Fabry-Perrot
cavity sensor specter signal . ... ... ... 29
Sukhinets Zh. A. Intelligent sensor of level and mass of liquid medium in reservoirs . . . ... 34
Petrov V. G., Amiantov A. C., Garbatsevich V. A. A simple system for magnetometer cali-
Dration . . .. .. 41
Solovjev D. S., Solovjeva I. A., Litovka Yu. V., et al. Optimum control system for technolog-
ical processes of electrodeposition in a multianode bath with various values of currents . ... 47
Belopukhov V. N., Borovik S. Yu., Kuteynikova M. M., et al. The method for measuring

of radial clearances in gas-turbine engine with selfcompensation of temperature effect on
SEIISOT & o o v et et et e e e e e e e e e e e e e e e e 53
MEASUREMENT, CONTROL, AUTOMATION (Journal in journal)

Granovskij V. A. Theoretical metrology: problems and perspectives . . ................ 60
Bibliography+ . . ... ... 68
CHRONICLE

Exhibition of Non-Destructive Testing and Technical Diagnostics Tools .............. 71

The journal is included into the list of the leading reviewed by Higher Attestation Commission’s periodicals, publishing
basic results of doctoral and candidate dissertations (2015) and into RSCI based on Web of Science (2015).

Subscription codes: 79363 in the Russian press catalogue; 40874 in the catalogue “The Press of Russia”

EDITORIAL ADDRESS: 65 Profsoyuznaya st., office 383, Moscow, 117997. Tel./fax: (495) 330-42-66
www.datsys.ru. E-mail: datsys@mail.ru

The layout and the electronic version are prepared by IE Prokhorov O. V.

Printed by “Tekhinpress” print house Order 37/6. Signed for press on 25.05.18.

The journal is reregistered in the Federal service for supervision in the sphere of communication and mass communications
26.12.2013. PI Ne FS 77-56548

The journal is included into the Russian Science Citation Index (RSCI in Web of Science). On the website of the Scientific
electronic library (www.elibrary.ru) articles’ full-texts are available.

© Sensidat-Plus, 2018

MepeiiTn Ha cTpaHuLy C NOJSIHOI Bepcueit»


https://rucont.ru/efd/605136
https://rucont.ru/efd/605136

