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30He yactoT oT 300 MI'y o 39,65 I'T1 co cpennum
KBaJIPaTUYECKUM OTKJIIOHCHHEM pPE3yNbTaToOB H3Me-
penmit (0,1-1,3)-107 mpu umciIe U3MEpEeHUii n = 5 |
HEUCKIIFOYEHHON CHUCTEMAaTHYECKOM MOIPEIIHOCTHIO
+(4,0-6,7):102. JloBepUTENBHEIE TPAHUIBI CyMMap-
HOH TIOTPEITHOCTH BOCIPOM3BeAeHus enquHuIp! 11113
NEKTPOMATHUTHOTO TIOJS 3TAJOHOM B 3aBUCHMOCTH
OT OWana3oHa dYacTOT OCIPOM3BOIAMMON €JUHUIIBI
cocTapysoT +(4,0-7,8)-10 mpu JJ0BEpUTENLHOMN Be-
positHOcTH p=0,95. CpenHee KBafpaTHUECKOE OTKIIO-
HEHHE CYMMBbI HEHCKIIOYEHHBIX CHCTEMaTHYECKHX H
CITy4aifHbIX HOTPEIIHOCTEH MeTo/a Mepeaayn pa3Me-
pa equaunp! coctaeiset (1,8-5,5)-1072, Pacimpennas
HEOIIPE/ICICHHOCTh M3MEPEHUI MpU BOCIIPOM3BE/Ie-
Hun eauHUnBl [1I1D 3meKTpoMarHUTHOTO IOJS 3Ta-
JI0OHOM cocTaBnster (4,2-7,5)-102[6].
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VIIK 531.383
BOJIHOBO¥ TBEPJOTEJIbHBIN TMPOCKOII C TO3UILIMOHHBIM BO3BYKJIEHUEM
CTOSIYEM BOJIHBI
MartseesB B.B.

@I'BOY BO «Tyavckuii 20Cy0apcmeentblil YHUBEPCUMENny
Tyna, Poccutickaa ®@edepayus

AnHoTtanusi. PaccMaTpuBaeTcs BOJHOBOTO TBEPAOTEIBHOTO THPOCKOI € METAUIMYECKHM PE30HATOPOM IIpH
MIO3UIIMOHHOM BO30Y>K/ICHHN CTOsIYeH BOJHBI. TEOpeTHYecKn U 3KCIIEpUMEHTAIBHO JJOKa3aHa HeJIMHEHHas 3aBU-
CHMOCTb aMIUTUTY I KoJIeOaHUi ITyYHOCTH | y3J1a OT yIJIOBOI CKOPOCTH ocHOBaHMs. [Ipemioxen ciocod Gpopmu-
POBaHMS BBIXOJHOTO CHI'HAJIA THPOCKOIIA MPSMOTO W3MEPEHHS, TI0O3BOJISIONINNA pacIIMPUTh JIUHEHHYIO 30HY pa-
Goueil xapakrepucTuku. [IpuBeneHa CTpyKTypHas cxeMma THpPOCKOIa JUIl OTHOAIOIINX aMIUIMTY] KojeOaHuid
MYyYHOCTH U y37Ia CTOS4YeH BOJIHBI.

Ki1roueBble c10Ba: BOJIHOBOM TBEPIOTEIBHBIN 'MPOCKOI, CTOSYas BOJIHA, CTPYKTYpHAs cxXeMa.

CORIOLIS VIBRATION GYROSCOPE WITH POSITIONAL EXCITATION
OF A STANDING WAVE
Matveev V.
FSBEI HE “Tula State University”
Tula, Russia

Abstract. A Coriolis vibrating gyroscope with a metal resonator under positional excitation of a standing wave
is considered. The nonlinear dependence of the amplitudes of the oscillations of the antinode and the node on the
angular velocity of the base has been theoretically and experimentally proved. A method for generating the out-
put signal of a direct measurement gyroscope is proposed, which makes it possible to expand the linear zone of
the operating characteristic. The block diagram of the gyroscope for the envelopes of the amplitudes of the oscil-
lations of the antinode and the node of the standing wave is presented.

Key words: Coriolis vibrating gyroscope, standing wave, structural diagram.
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MartemaTudeckasa moaeab BTI. B BoiHOBOM CTOSYCH BOJIHBL, BO30YXIacMOH B pe30HATOpE

TBeprorensHOoM rupockorne (BTIY) ¢ mo3uimoHHBIM
BO3MYKJICHHUEM IS OOHAPYKEHHUS YTIOBOH CKOPO-
CTH OCHOBAaHHS HCIOJB3YyEeTCSl CBOHUCTBO HWHEPIUHU

(puc. 1). Toukn pe3oHaTopa ¢ MakCHUMaJbHOW am-
IUINTYJOW paJlalbHBIX KOJNEOAHWH HA3BIBAIOTCSA
nyuHocTsaMu (antinode), a ¢ MUHUMAJIBHBIM — y371a-
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mu (node). Ilpu BpameHNM:d OCHOBAaHHS C YTJIIOBO¥
CKOpPOCTBIO (2 BO3HHUKAIOT KOJIEOAHHS Y3JI0B, aMILTH-
TyZIa KOTOPBIX IPOIOPIHOHaIbHA ().

Pucynok 1 — Crosyas BosiHa B pe30HATOpE

Martemaruueckas mojaeinb BTI, omucreiBaromas
KoJIeOaHUsl MYYHOCTH M y3J1a, CBOIHUTCS K CHCTEME
JIBYX OOBIKHOBEHHBIX AU (PEepeHINATIbHBIX ypaBHe-
HUIl BTOPOrO TMOPSAKA, MPEIIOKEHHBIX JIOKT.
M. Jlunuem (D. Lynch) [1]:

¥1 + 28w % + (w8 — Q¥)x; = fosinvt + 2KQx,, 0
¥, + 28wy, + (W3 — QH)x, = —2KQx4,

rac x, Xo,, My, 0y— palualbHBIC NCPEMCIICHUA

MyYHOCTH U y3Jla U COOCTBEHHBIC YaCTOTHI PE30HA-
TOpa COOTBETCTBCHHO, § — OTHOCHTEJIBHBIH KO3(]-

¢uyent nemndupoBaHus; ¢ — YIJI0Bas CKOPOCTb
ocHoBanus; K — xoa¢pduuuentsr bpaitana; f, v —

aMIUTNTyZa ¥ 9acTOTa, YCKOPEHUS KPOMKH Pe30Ha-
TOpa, MpuaBaeMasi CHCTEMOi BO30yKICHUS.
Anaym3 xapakrepuctuk BTT. YcranoBusmue-
Cs aMIUTUTYAbI KoJeOaHUH MyYHOCTH U Y3714, MOJTy-
YeHHbIe Ha OCHOBAaHHM CHUCTeMBI ypaBHeHuil (1) B
PE30HAHCHOM PEXUME (01 = 02 = V) UMEIOT BUJI

0 2v1+n0?)" " 2v 1+n0Q¥

rae T =2Q/v — IOCTOSIHHAs BPEMEHU pe30HATOpa
(Q =1/(2&) — no6poTHOCTE), N = K2T?2 .

W3 pemennii (2) creayer, 4To KojeOaHUs Myd-
HOCTH | y3JIa UMEIOT HEIMHEHHYIO 3aBHCHMOCTB OT
yraoBoil ckopocTH ocHoBaHusl. CTeNeHb HENHHEN-
HOCTH OlpejenseTcs 3HadyeHueM kodd¢uumenra n.
Ha puc. 2, 3 mpuBeneHsl 3KCIEPUMEHTANIbHBIE U
TEOpEeTHYECKHEe 3aBHCUMOCTH aMIIMTY]] KOJeOaHWH
myyHocTH ¥ y3na BTI ot yrioBoil ckopocTu OCHO-
BaHUs, WUIIOCTPUPYIOIIUE HENUHEHHYI0 3aBUCH-
MocTh. M3 puc. 2 Taxke CiemyeT, YTO aMIUINTy[aa
y37a BO3PACTaeT C yBEIUUYEHUEM YTIOBOH CKOPOCTH
10 3HAYCHUSA Qmax, @ 3aTEM HAYMHACT CHIKATHCS.
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Pucynok 2 — 3aBHCHMOCTD aMIIUTY bl ITy9HOCTH
OT YIJIOBOH CKOPOCTH OCHOBAaHHUs
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Pucynok 3 — 3aBUCUMOCTb aMILTUTYABI Y3712 OT YIJIOBOH
CKOPOCTH OCHOBAHMUSL:

2\/

Xy /X
P

0.5]

0 20 40 60 80 100
E—
Q°/c

1 — BKCTIepUMEHT, 2 — TeopHs

PucyHok 4 — DxcriepuMeHTaNbHas 3aBUCHMOCTh
OTHOLLUEHHMS aMIUIUTYJ y3Jla K aMIUIMTy1e my4yHoctd BTT
C METaJUIMYECKUM PE30HATOPOM OT YIII0BOI CKOPOCTH

MaxkcuMyM aMIDIHTYIbl BTOPUYHBIX KOJIeOaHWI
JIOCTUTAETCS IIPU YIJIOBOM CKOPOCTH

1 v

Qpay = == = ——. 3

Jnsa nocrosHHOW BpemeHu peszoHatopa BTI
T=1,8 ¢ u koapduuuenre bpaitna K = 0,4 makcu-
MyM aMIUTUTYABI y37a OyJeT NOCTHraThCs HpU YT-
JIOBOW CKOPOCTH OCHOBaHHUSI ~ 76 °/c, 4TO cBHIe-
TEJILCTBYET U3 aHAIN3a PHUC. 3.
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Jns pacmupeHus JTUHEMHOCTH XapaKTEpUCTH-
ku BTI' mpsimoro m3mepenwust, HeoOxonumo ¢op-
MHUpPOBaTh CUTHAJI 00 M3MeEpsieMOW YIJIOBOHW CKO-
pOCTH, KaK OTHOIICHHWE aMIUIUTYJIbl y3jJa K aMm-
IUIMTY /1€ ITy4YHOCTH:

xycr
e = TKQ. 4)
10

OTHOILIEHNE aMIUIUTY/]] JTUHEHHO 3aBHCHUT OT YT-
JIOBOII CKOPOCTH OCHOBAHHUS, YTO MOJTBEPIKAAECTCS
pe3yJpTaTaMy SKCIIEpUMEHTOB Ha puc. 4.

CrpykrypHas cxema BTT. Ha puc. 5 npusenena
ctpykrypHas cxema BTI mpsmoro wusmepeHus mo
OrMOAIOIINM aMIUTUTY KOJIeOaHHH ITyYHOCTH U y3J1a.

CTpyKTypHasi cXeMa COOTBETCTBYET CIydaro I0-
CTOSIHHOM yTJIOBOM CKOPOCTH OCHOBAaHHS U PE30-
HAHCHOH HacTpoWKe KOHTYPOB Iy4HOCTH (y37a) H
nmo3Bossier MojenupoBate BT 6e3 ydera BBICOKO-
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Pucynok 5 — CtpykrypHas cxema KBI™ it orubarommx
KosiebaHui pe3oHaTopa
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Mockogckuii eocyoapcmeenmblil mexHuyeckuu ynugepcumem umenu H.D. baymana
Mocxaa, Poccuiickas @edepayus

AnHotanus. [Ipe/ioskeHbl HOBbIE METO/IbI PELLICHUs TPEX TJIaBHBIX 3a]a4 B 00JIACTH 3aIIMThl HHOPMAIMU KaK
IpU ee nepefade Mo KaHajlaM CBA3H, B YACTHOCTH, YepPe3 MHTEPHET, TaK U IPH €€ XPaHEHUU Ha HOCUTEISX U B
nporecce 00pabOTKH Ha MPOLECCOpax BBHIYUCIUTENBHBIX M YHPABISIOMNX YCTPOHCTB. DTO, BO-TIEPBBIX, 3a/1a4a
MOCTPOCHUSI CTOMKHMX M 3(PQEKTUBHBIX aJTOPUTMOB 3aIIMTHOIO KOJIMPOBAHMS JaHHBIX, BO-BTOPBIX, 3a/ada
MOCTPOCHHUS CTOMKHMX M MPAKTHYECKH PEAM3yeMbIX aIrOpPUTMOB BBIPAOOTKH 0OIIero cekpera (Kioda) mapoi
YAaJCHHBIX TIOJIb30BaTeNe CEeTH MpU MOMOIIN 0OMEHA TOJNIBKO OTKPBITBIMU COOOIIEHUSIMH H, B-TPETHHX, 3a7a4a
HaJeKHOM  1UdpoBOH  ayTeHTUPMKAaMM  IepefaBacMbIX  COOOIIEHWH W XpaHUMOH  MHQOpManuH.
KaroueBble cjI0oBa: 3aIIUTHOE KOAWPOBAHUE AAHHBIX, 0000meHHbIH nporokon Juddu-Xemnmana, nudpoas
ayTeHTH(]UKAIMs, JIETKOBECHBIE aJITOPUTMBI, MACCOBbIE MUKPOKOHTPOJIIEPHI OOIIEro Ha3HAYCHUsL.

CONTEMPORARY INFORMATION SECURITY TECHNOLOGIES
TO INSTRUMENT ENGINEERING
Lebedev A.

Bauman State Technical University
Moscow, Russia

Abstract. New methods of solving three main tasks in the field of information security are proposed, both when
it is transmitted via public communication channels, in particular, via the Internet, and when it is stored on vari-
ous types of media and directly during processing on processors of modern computing and control devices. This
is, firstly, the task of building persistent and effective algorithms for data security encoding, secondly, the task of
building persistent and practically implementable algorithms for generating a common secret (key) by a pair of
remote network users using the exchange of only open messages, and, thirdly, the task of reliable digital authen-
tication of transmitted messages and stored information. We have proposed some new one way functions for gen-
eralization of the Diffie-Hellman protocol.

Key words: security data encoding, generalized Diffie-Hellman protocol, digital authentication, lightweight al-
gorithms, general-purpose mass microcontrollers.
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