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METOA NAEOPATOPHRIX UCNbITAHWA hAZOBLIX CEETOAANLHOMEPOR

LABORATORY TEST METHOD FOR PHASE LIGHT GALGE
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Annomauus: Paccmampugaromesi 08e coCmassiioujue noZpeutHocmu usmepeHust abconomnoil OUHbL NPuU UCHbIMAHU-
X NPUGOPOB: NOZPEUHOCIIL USMEPEHUS ONUHDL 8 3A8UCUMOCTY O PACCMOSTHUS 00 OMPANCAMENS U NOZPEUHOCHb HYTb-
nynkma. OnpedesneHue no2PeUiHOCINY USMePEHUS OTIUHDL OCYULECMBTIAEMCS C UCNONL308AHUEM UHMEPPepoMempa, OCHO-
8aHH020 HA CHerme uHmMepPepeHUUOHHBIX UMNYIbC08. JJanHblil cnoco6 umeem npeumyusecmed 8 Mmo4HOCMU No CPAGHEHUIO
¢ ucnvimamenvHvim nonem (CO80KyNHOCMb Mep ONUHbL) 8 CUTLY BbICOKOTI pA3peuiaiouieli CnocoGHOCU, HUSKOT UHCIMPY-
MEHMANLHOTI NOZPEUIHOCTNU U HENPEPLIBHOCTNU U3MepeHUTi. A nepcneKmusHblil Meroo onpedeseHus noepeuHOCHU Hylb-
NYHKMA NOKA3AJl 8bICOKUE MOYHOCMHble Xapakmepucmuxu (0100xem nozpeuinocmu He npegviaem 0,15 mm) u npocmo-
my peanu3dauuu, 4mo no3eonsiem NPUMeHsIMb e20 Npu NPosedeHUr UCHLIMAHULL PACCMAMPUBAEMbIX TA3EPHbIX CPeICE
umepeHust OnUHbL.

Annotation: Two components of the instrument testing error are considered: the length measurement error and the zero-
point error. The determination of the length measurement error is carried out using an interferometer based on counting
interference pulses. This method has advantages in accuracy compared to the test field due to high resolution, low instrumental
error and measurement continuity. And the promising method for determining the zero-point error showed high accuracy
characteristics (the error budget does not exceed 0.15 mm), and the simplicity of the design, which makes it possible to use it
when testing the considered laser length measuring instruments.

KitroueBble C10Ba: IIOIPELTHOCTD HY/Ib-IIYHKTA, IIOTPELIHOCTD M3MEPEHN [INHBL, (Pas0BbIil HaTbHOMEP.

Keywords: zero point error, length measurement error, phase rangefinder.

BBengenne
B HacTosmiee BpeMsA B NPOU3BOACTBEHHBIX INPO- >
Ijeccax pasM4HbIX cpep IPOMBILIIIEHHOCTY, Hay4-
HOJ ¥ KOCMUYECKON [eATeTbHOCTY IOMIyYMIN ILU- 2 o -
pOKOe IpMMEeHeHMe Jla3epHble CPefiCTBA U3MepeHMs -+ - J

nauasl (JICUT), K KOTOPBIM OTHOCATCS [JaIbHOMEPbI
Jla3epHble pyYHbIe, TAXEOMETPHI 9/IEKTPOHHBIE 1 T.IL.).
[TepeuncnennsiM JICH]l HeoOXopmuMa CBOEBpeMeH-
Has ToBepKa (KannOpoBKa), IPOBOAMMAS C Le/IbIO
HOATBEP>KJEHN VIN OIpefe/leHNs C 3a/JaHHOI TO4-
HOCTBIO 3aJI0)KEHHBIX IIpM M3TOTOBJIEHUU METPOJIO-
TMYeCKIX XapaKTepUCTUK Ipubopa.

B aT0i1 cTaTbe pacCMOTPEHBI HEKOTOPbIE BOIIPOCH
IIPYU VICIBITAHMAX TaXeOMeTPOB /IeKTPOHHBIX (Jlanee

PucyHok 1 - Cxema ¢pazosozo memooda
1 — UCMOYHUK; 2 —ompaxkamesb; 3 — NPUEMHUK;
4 - pazomemp

dasomeTp n3MepsieT pa3HOCTb (a3 U3TyIaeMbIX U
IpUHMMAaeMbIX KoJie6aHuil, 3Hast CKOPOCTb PacIIpo-
cTpaHeHMA KonebaHuii ¢, gacrory f u casur ¢as ¢ ,
N - menoe 41co, MOTyYnM:

0

10 TEKCTY TaXeOMeTphl), a IMEHHO UX JlalIbHOMep-
HOJ YacCTH, UCIIONb3YIOLIell TPV U3MEPEHNUM JITMHBI
¢dasoBbIl MeTOf, (PUCYHOK 1), KOTOpBII ABIAETCA
PacIpoCTpaHEHHbIM B TeOfe3M4ecKoil JaabHOMe-
Tpun. OH OCHOBaH Ha TOM, YTO (a3a rapMOHUYECKO-
ro KonebaHmsA — eCTb AMHeHasA QYHKIVA BpeMeHM,
U, C/IelOBATe/IbHO, M3MeHeHNe (a3bl 3a HEKOTOPBIN
IPOMEXYTOK BpeMeHu OyfeT MMHeNHOi (yHKIuei
PacCTOAHNA, IPOJJIEHHOTO 33 3TO BpeMsA rapMOHIYe-
CKMM KO7Ie6aHMeM.
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=C (\+ 2
2f (N+2rr)

9ta popmymna (1) - ecTb OCHOBHOE ypaBHeHMe (a3o-
Boit manpHOMeTpuu [1]. Kak BupHO M3 mpepcraBieH-
HOTO COOTHOIIEHV, /I pacdéTa M3MEPEHHON JJIN-
Hbl D [2] Heo6x0MMO 3HATh CKOPOCTH CBETA B Cpefie
PacIpoCcTpaHeHNs, YacTOTy M3TydeHUsA U CABUT ¢as.
Ilanee HEOOXORMMBIM YCTIOBMEM KOPPEKTHON pabOThI
npubopa sBseTcs: (QU3MIECKOe COBIAJEHNE TOYKM
YCTaHOBKM IIpUOOpa, €ro IOCafOYHOrO MecTa (Hy/lb-
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Tabnuua 3 - Pe3ynbTathl KanMOpPoOBKY

Ne n/m ITpubop H3mepennas AJ1MHA, MM A, MM H3mepennas JJauHa, MM A, MM
1 WJIDT 3749,11 0 3749,77 0
2 TMS50 3749,55 0,44 3749,55 -0,22
3 TCA2003_8 3748,35 -0,76 3748,97 -0,8
4 TCA2003 5 - - 3748,99 -0,78
5 AT401 3749,027 -0,08 3749,67 -0,01

CxeMa YCTaHOBKM [l ONpefe/eHNA II0IPABKYU
Hynb-iynkra (D)) mpezcrasnena Ha pucynke 5. Ha
u3MepuTeIbHOM 6asuce [8] ycraHaBIMBaIOTCA 7Ba
CIIM 5 1 6 ¢ pa3MellleHHbIMY B HUX BBICOKOTOYHBIMU
Mapkamu. VIsmepuTenbHas KapeTKa 4 HaBOJUTCA MU-
KpockoroM noouepenHo Ha MapKy CIIM-1 u CIIM-2.
OpnoBpemenso MJI9T 7 orcunThiBaeT coBeplieHHOE
nepemelenue ot ogHoro CIIM k spyromy. Takum 06-
pasoM usMepsAeTcs paccrossHue Mexay apymsa CIIM.

Kambpyemblii TaxeoMeTp YCTaHaBIMBAeTCA B
CIIM-1, a ero orpaxarenb B CIIM-2, B Takoil KOH-
burypanym npomsBOAUTCA M3MEpPEHMe PAaCCTOSHUA
TaXeoMeTPOM, IOJy4eHHOe 3HaueHMe CPaBHUBAET-
cs ¢ paHee u3MepeHHbIM Ipu oMoy MJIST 7. Pe-
3y/IbTaThl ONpPOOOBAHNUA IIPENTIOKEHHOTO CHocoba
npencraBaeHsl B Tabmuue 3. A mOATBepXK/eHNA
HOTYy4€HHBIX JAHHBIX ¥ KOHTPOJIA U3MEPAEMOIl 1N -
HbBI B 9KCIIEpYIMEHTE y4aCTBOBA/I OTKa/INOPOBAHHBIN
nasepublit Tpekep Leica AT401, mony4eHHbIe pe3yib-
TaTHI IPefiCTaBIIeHbI B TabmuIie 3.

[Tocne onpenenenns D, KOTOpas y4UTHIBAETCA B
XoJle TIPOBEJEeHN TPOLEeNyPhl TOBePKM (Kamnbpos-
ku) JICU]I, npoBOAATCS KOHTPO/IbHBIE M3MEPEHNs
¢ npuMmeHeHueM VJIOT B Touke Ha ymanenuu 60 me-
TPOB.

3akmroueHne

PaccMOoTpeHHBINT MeTOR, MCHIBITaHMA —(Pa3oBBIX
CBETOJJa/IbHOMEPOB C LIe/IbI0 OINpefieNIeHNs MHCTPY-
MEHTA/IbHO MOTPEIIHOCTU IIPY ITOMOIIY J1a3€PHOTO
MHTepdepoMeTpa 1 HeIPEPhIBHOTO MI3MEPUTETbHOTO
6asnca MO3BO/MsAET MOAPOOHO MCCIENOBaTh PaboTy
npubopa Ipyu M3MepeHUN pasINyHbIX AINH 6asiuca,
JIOCTOBEPHO U1 Ka4eCTBEHHO OIPefe/NTb METPOJIOIN-
JecKye XapaKTepPUCTUKY UCIIBITYeMOTo Iprbopa.

MeTton u3MepeHMA MOTPEIIHOCTM HY/Ib-IIyHKTa
TI0Ka3aJl BbICOKME TOYHOCTHbBIE XapaKTepPUCTHUKIM, MO-
BTOPAEMOCTb ¥ IPOCTOTY KOHCTpyKImu. CymMMapHas
IOTPEITHOCTb Pa3pabOTaHHOTO METOfA II03BOJIAET
IPUMEHATb €ro IpU IMpPOBENEeHMN MOBepoK (Kamm-
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OpOBOK, UCIIBITAHMII B LENAX YTBEP)KHACHMA THIIA,
aTTeCcTaluii), pacCMaTPUBaeMbIX JTa3ePHBIX CPEJCTB
U3MEPEHN IJIMHBL.

B coBokynmHOCTM 06a MeTOfja MO3BOJAIOT IOBBI-
CUTb YPOBEHb METPOJIOIMYECKOro obecredeHns us-
MepeHMs JyinH ¢ npuMenenueM JICU]I.
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BBenenue

IIpouenypsl M3MepeHUs UTPAIOT CYIIECTBEHHYIO
pOJb B TeOpUM U MpaKTHUKe IOCTPOEHNUA U 3KCITya-
TalVMM pajyoTexXHndecknx cucreM [1, 2]. ITockonpky
TOJIbKO pe3y/IbTaThl U3MepeHNII ONpefeNAIoT IPaBo-
MEpPHOCTb TeOPEeTUYECKIX IIPeII0IoXKeHNII pa3pabdo-
TaHHBIX METOJIOB 11 aITOPUTMOB.

BmecTe ¢ TeM KayecTBO IpOLieAyp M3MepeHuit OyaeT
00ecIie4eHo TOIBKO B C/TyYae IpYIMeHeHMsI BBICOKO9(]-
(eKTMBHOrO, MHOTOKPAaTHO allpOOMPOBAHHOIO Hay4-
HO-MeTOJMYeCKOrO alrapaTa o0paboTKI pe3y/IbTaToB
IJIA TIOJTyYeHMs COOTBETCTBYIOIINX COCTOATEIbHBIX U
HeCMellleHHbIX OLIeHOK [3, 4]. B Hacrosiee Bpems B
pafirioTeXHUKe JIS STUX Liefieil MIMPOKO MCIONb3YIOT-
CsI METOZIbI MaTeMaTW4eCcKoll CTATUCTUKY, Gasupyro-
IIMecs Kak Ha TapaMeTpIYecKoli, TaK 1 HellapaMeTpu-
qeckoit obpabortke [5, 6]. OnHako, HecMOTps Ha IITy60-
KYIO IIPOPabOTKy TeOPETHYECKIX ACIIEKTOB IPOLIEAYP
U3MepeHNsd, MOCTVDKEHNA HayKM OTKPbIBAIOT HOBbIE
BO3MOKHOCTH, TI03BOJIAIOLINE COBEpIIEHCTBOBATh He
TOJIbKO Hay4YHO-MEeTOAMYEeCKMII allapaT M3MepeHuI,
HO U Q/ITOPUTMBI 00pPAabOTKM UX Pe3y/IbTaTOB.

Hay4yHo-MeTopMYecKmii anmmapar WM3MepeHus
BPeMeHHBbIX IAPaMeTPOB CUTHATIOB PAalNOTeXHITYe-
CKMX CHCTeM

CIOXHOCTD peanusaliyy IpoLefyp U3MepeHNs B pa-
JIVIOTEXHYIKe, KaK IIPaBIIo, 00yC/IOB/IEHA BHICOKIIM YPOB-
HeM KAHAIbHBIX IIYMOB, CYIECTBEHHO CHIDKAIOIVIX
Ka4ecTBO IO/Ty4aeMbIX OLleHOK [7, 8]. Hambornee mmpo-
KOe TIpYIMEeHeHe yKa3aHHbIe IPOLIeLYPbl HAXOMAT B TeX-
HIYeCKOM aHamm3e [9], The o pe3y/braTaM M3MepeHuit
BpEMEHHbIX ITapaMeTpPOB 00pabaThIBaeMbIX CHUTHAJIOB
pelaercs 3ajada MaeHTUUKALMY OOBEKTOB MCCTIe-
foBaHWA. B aTOM crydae msMepsieMbIMu IapamMeTpamu
BBICTYNIAIOT [UIMNTEIBHOCTY CUTHA/IOB VI MHTEPBAIbL
MEXIy Pas3/IIYHBIMI YPOBHAMI VX aMIUIATY/bL.

IlocTaTOYHO YacTo B PafjIOTEXHUKE B Ka4eCcTBe MH-
CTPYMeHTa M3MepeHVsI U aHa/IN3a UCIIO/Ib3YI0T (PYHK-
1y B3anmHoit koppersityn (OBK) [10]. Tax, cormac-
Ho [11], ®BK gBYyX KOMIIEKCHO CONPSKEHHBIX (PYHK-
111, Oy/eT OIIpee/IAThCS CIeAYIOUM BhIpaXKeHIeM:

Ry ()= (x(0) y(@) = lim —_ [xpc+0dr, (1)
-T
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Tabnuua - 3aBMCMMOCTb NOrpewwHoCcT! nsmepeHnii ot OCLL

h*, nb 30 25 20 15

12 10 8 6 4

A(h?) 0,94 0,96 0,97 1,07

1,1 1,14

KaIlMIOHHBIX CUTHAJIOB [12], B 3ajjayax AeMORY/ISALNN
[15], TexHM4eckoro aHamM3a u obHapyxenus [9, 16].

ITpu 5TOM aBTOPBI MOHMMAIOT, YTO IIpefIaraeMoe
HarpaBsJieHMe TpebyeT 6ojee feTalbHON IPOpPaboT-
KU, JUIA TONy4eHMsl BOCTATOYHON CTATUCTUKU IIO
Pas3IMYHBIM YCTOBMSM, B TOM YNC/Ie U B KaHajIax C
3aMUPaHVSMIL.
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AnHomauus: 6 cmamve npedoxer Cnocod OUeHKIU COOMBEMCMBUST MEXHONI0ZUUECK020 NPOuecca NPeOnpusimus 3a0aH-
HOIM MPeboBaAHUSM NPU BLINYCKE MACCOBOL NPOOYKLUL, OCHOBAHHDII HA CMAMUCIUYECKUX Memodax 8bi60pOuH020 KOH-
Mpost Kauecmaa évinyckaemoil npodyxuuu. Ipusedervl 3a6UCUMOCU 8ePOTMHOCEL OUUOOUHDLX PeUeHUT] NPU OyeHKe
CO0MBeMcmeus 6binycKkaemoti npooyKyuu om 06vema 6vi60pKi U30en ULl U3 OUeHUBAEMOTI COBOKYNHOCTNLL.

Annotation: the article suggests a method for assessing the compliance of the technological process of an enterprise with
the specified requirements for the production of mass products, based on statistical methods of selective quality control of
manufactured products. The dependences of the probabilities of erroneous decisions in assessing the conformity of manufactured
products with the sample size of products from the estimated population are given.
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[Tpn co3pgaHMm ¥ arrecTauyy CUCTEMbI YIpaBIIe-
HIA KaueCTBOM IIPEANpUATHSA, COOTBETCTBYIOIIEN
tpeboBarmaM ISO 9001 [1], o6A3aTeIbHBIM YCIOBU-
eM ee 9pPeKTNBHOrO PYHKIVIOHNPOBAHNA ABJIACTCSA
IpUMeHEeHe CTaTUCTUYeCKIX METOMIOB /I TApaHTH-
poBaHHO 6e3/je)eKTHOTO BBIITYCKa PO YKIININL.

3a cueT MpYMeHeHN CTATUCTIYECKUX METOLOB II0-
BBIIIIAETCA HA/IEKHOCTb PAacyeTOB U IPOTHO30B IIPU
OlleHKe KadecTBa HA BCEX CTAAMAX INPOU3BOJCTBA
IPOAYKLNY, A TAaK)Ke IpY IUIAHMPOBAHNMN U aHAJIN-
3e pe3y/IbTaTOB 9KCIIEPUMEHTOB. B 06/acTi BXogHO-
ro KOHTPOJA Ha OCHOBE CTAaTMCTUYECKUX METOJOB
($bopMUPYIOTCS TIaHBI BBIOOPOK /IS TOTO, YTOOBI MX
006beM IPOM3BOAWICA Ha OCHOBE OLICHOK KadecTBa
IpebIAYIIVX NIOCTaBOK IIPOAYKIMY OCTABIIVIKA U B
3aBUCHMOCTH OT BeJIMYMHBI HAPTUU IIOCTABKU.

[TpuMeHeHMe KOHTPOJIA KadecTBa TeXHONIOTMYe-
CKOTO TIpoliecca IpMU BBINYCKe IMpPefUpuUATHEM Mac-
COBOII NMPOAYKIVM IIO3BOJIACT, KaK IOKa3aHo B [2],
obecrednTb IOBBIIMIEHME KauyeCTBAa BBIITYCKAeMOI
IPOAYKLUMY TIPY COKPAIIeHNN BPEMEHHBIX M CTOM-
MOCTHBIX 3aTpaT Ha IIPOBeJieHNe OLIEHKY ee COOTBeT-
CTBUA 3afaHHBIM TpeboBaHmaM. CraTUCTUYeCKUe
METOJBI IIO3BOJIAIOT TAaK)Ke JOCTOBEPHO OLIEHUBATDH
COOTBETCTBME IPUMEHAEMOTO IpU IIPOU3BOACTBE
npoaykuuu obopypoBanus (CpecTB M3MepeHuit,
KOHTPOJIBHOTO M VCIIBITAaTe/IbHOTO 000pyHOBaHMA 1
Op.) 3aJjaHHBIM TPeOOBaHUsM IPU OLIEHKE COOTBET-
CTBUS CUCTEMBI MEHE)KMEHTA KauecTBa IpefIIpusi-
s [1].

B ocHOBe CTaTMCTMYECKUX METOMIOB JIKNUT IPO-
Leflypa IPUHATUA 110 pe3y/nIbTaTaM 06paboTKM Mac-
CMBa 9KCIIEPUMEHTA/IbHBIX TaHHBIX OHY 13 IBYX VN
HECKOJIBKVX CTaTUCTUYECKUX TIMIIOTe3, HAVUTYYIINM
006pa3oM COOTBETCTBYIOLINX IIOTYUYEHHBIM 9KCIEPHU-
MeHTaJIbHBIM JaHHbIM [3]. Haubomnee mmpokoe pac-
IPOCTpaHeHNe B HACTOsAIIee BpeMs MOy VTN CTaTH-
CTIYeCKye MEeTObI OLIEHKYM COOTBETCTBIA Ha OCHOBE
BBIOOPOYHOTO KOHTPOJISL M3 MAPTUM [IPOU3BEEHHBIX
usgenuin (4, 5].

B meTogme [4] mpu ojeHKe COOTBETCTBUS HAapTUN
BBIITYCKAaeMOIl MHpefupuATHeM OFHOTUIIHBIX W3-
[leINii MacCOBOTO IIPOM3BOJACTBA 3a/JaHHBIM Tpe-
60BaHMAM INIPUHATO, YTO KaXKJOe M3Je/ye MOXeT
HaXOJUTBCA B JIBYX COCTOSHUAX: «COOTBETCTBYET
TpeOOBaHMUAM» MINM «HEe COOTBETCTBYeT TpeOoBa-
HusAM». COOBITIE «COOTBETCTBYeT TPeOOBAHUAM»
711 KOHKPETHOTO n3jenus OyfieM CUUTaTh 9KBUBA-
NeHTHBIM «0», a COOBITME «HE COOTBETCTBYET Tpe-
6oBaHMAM» — «1». IlycThb meiicTBUTEIBHOE OTHOCH-
Te/IbHOE YMCIIO M3JEeNNUil B IAapTUM, BBIIYLEHHON
HpeAnpuATHEeM, He COOTBETCTBYIOLINX TPeOOBaHNU-
AM (pedeKTHBIX), paBHO, Tora GyHKLMA pacipe-
TeNeHN CTy4aliHOM BeIMYMHBI Y, 3aK/II0Yaonencs
B IOJTyYeHNV B KOHKPETHOM MCIIBITAHNY 3HAYeHUA
0 wnn 1, 6yzmer paBHa [6]:

Y:{O — ¢ BeposiTHOCTBIO (1 — p) 1)
1 — ¢ BEpOSTHOCTBIO p ’
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Ka, BK/IIOYEHHAs] B KPUTUYECKYIO OOIacTb, MMeeT HaMu-
Oorblliee OTHOLIEHME BEPOSATHOCTEH OCYIeCTB/ICHNS
nipu runote3ax H, u H, 110 oTHOIIEHMIO K /0603t IpyToit
BBIOOPKEe, ellje He BOLIEMIIEl B COCTAB KPUTUYECKOIT 00-
JIACTH, TO OYEBU[IHO, YTO BEPOSITHOCTHAsI Mepa KPUTH-
4ecKOlt 0071acTy IpY CIIPABEIMBOCTM ITUIIOTe3bl H , T.e.
MOIIIHOCTb KPUTMYECKOiT 0O/macTy, 6orblie W paBHa
MOILIIHOCTH JTI000i1 IPYTOil 06TACTH TOTO YKe YPOBHSL

PaccmoTpeHHBIN MeTOAMYECKIIT allIapart, Ipejjio-
JKEHHBI B [4], mpepmoaraeT, 4To BeM4MHA & ¥ 00b-
eM BBIOOPKY M 3aJIaHbl, U TPeOyeTCst HaTu KpUTude-
CKYI0 00/1aCTh, COOTBETCTBYIOIIYIO 3TUM BeINYMHAM,
IUIsI KOTOPOJ BepOATHOCTD [3 OblTa OB MUHUMATIb-
Holt. OHAaKO Ha IPaKTHKe YacTO BO3HMKAET HeoO-
XOAMMOCTD IIPY IIPOBEPKe CTATUCTUYECKVUX TUIIOTE3
C LIeJIbI0 OLIEHKM COOTBETCTBMS TEXHOTOIMYECKOTO
mpolecca MpefIpyusATAs YCTaHOBIEHHBIM TpeboBa-
HVSIM BBIOMPATh METOAMKY BBIOOPOYHOTO KOHTPOJIS
VICXOJIsl M3 TOTO, YTO 3aJaHbl 3HAYEHMsI BEPOSITHOCTEN
OIIMOOYHBIX peLIeHNIt & 1 3, U 3ajiaua 3aK/II09aeTCs B
OTBICKaHUJ MMUHVMMA/IbHOTO OObeMa BBIOOPKM 13[e-
7MiM, IPY KOTOPOJ MOLIHOCTb 0OaCTU YPOBHSA &
6onbure nin paBHa 1 — f3.

O6osHa4nm depes 3, BEPOATHOCTDH OUMOKM BTO-
poro Bujia, CBSI3aHHOII C Harbo/Iee MOIITHOI KPUTHYe-
CKOJT 00/1aCThI0 YPOBHS & B C/Ty4ae, KOIZia IPOBepKa
CTATUCTUYECKOI TUIIOTe3bl OCHOBAaHA Ha BBIOOPKe U3-
memuit 06eMoM . MOYXKHO 1TOKa3aTh, YTO C POCTOM
M BeNMYMHA 3 YMEHbIIAETCS VIV BO BCSIKOM CITydae
He Bo3pacTaeT. Boobue B, crpemntcs K HymO TIpu
HEeOIPaHNYEHHOM BO3PACTaHWUM M.

O603HaunM vepes m(a, 5 ) HAMEHBIIYIO BEIYNHY
m, st kotopoii B, < f. Torma fyist momydeHus Kpue-
pusi, TPV KOTOPOM BEPOSITHOCTD OLIVMOKY ITePBOTO BI/A
PaBHsIIACh ObI A, @ BEPOATHOCTD OLIMOKY BTOPOTO BIJA
He TIPeBOCXOAMIA OBl 3, HEOOXOAMMO, B COOTBETCTBIY C
(4], 6patb BeIGOpKM 06BEMOM M 2> m (av, 3).

B cymjecTByroleit Teopun MPOBEPKM CTATUCTHUE-
CKJX TUIIOTE3 KO/IMYECTBO HAOMIONEHUI, T. €. 00beM
BBIOOPKM, Ha KOTOPBIX OCHOBBIBAETCSI IIPOBEPKA, CUM-
TAeTCsI MOCTOSTHHBIM /151 KOXK/I0V KOHKPETHOII 3a/jauil.

I[Tpouenypa MPOBEPKU CTATUCTUYECKMX TMIIOTe3 Ha
ocHoBe Kputepusa Herimana-IIupcona ocHoBaHa Ha
TOM, 4TO POPMIPYeTCsl BBIOOPKA 06bEMOM 11 Vi TUIIOTe-
3a H ipuHMMaeTcs B Cy4ae, ecim CyMMa % Habmofie-
HUit 4 ..., 4, MeHblle 160 paBHO d. Ecrin okaxkeTcs,
4TO % > d, TO NpUHMMaeTcs runoresa H,. Bemraumst m
u d s npouenypsl Hetimana-IIupcona ycranasnmsa-
I0TCS 10 HavasIa IPOBEPKI, VICXOZiA 13 3a/IaHHbIX BEpO-
SITHOCTeI! OIIMOOK IIepBOro A 11 BTOPOro B pofa.

Kak y>xe mokasaHo Bblllle, paclIpefie/ieHue Caydari-
HOJl BeIMYMHBI 4 IOAUMHSIETCS OMHOMUHATBHOMY
3aKOHY U ommcbiBaeTcs BripakenueM (1). Ecmm mc-
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THHHA runoresa H, (T.e. P = Po), To mpu BHIOGOPKe
Y .-.» 4, BEPOATHOCTb TPUHATH MPABUIBHOE pe-
ITeHMe TPU TPOBEPKe CTATUCTIUIECKON rumoTessl H,
OyzieT COOTBETCTBOBATh BEPOSITHOCTHU TOTO, UTO [/IS
CIy4YaifHOV BeNMYMHBI 4 B M MPOBEPEHHBIX M3[e-
JIMAX KOMNYECTBO eeKTHBIX OKaxeTcs He 6oree d.
BeposATHOCTD 3TOTO COOBITUS OMpeReNsieTcsi B COOT-
BETCTBUM C BoIpaxeH1eM (2). OueBMAHO, B TaHHOM
CIy4ae BEPOSITHOCTD, ONIpefierisieMast COIJIACHO BbIpa-
KeHuio (2), 6yzmer paBHa 1-a.

Ecmu  wmctunna rumoresa H, (te. p > py),
To Tmpu BbIbOpKe @1, ..., ym BepoAT-
HOCTh TNpPMHATH rumotesy H, OymeT paBHa

d
PG<d) =) Chol(l=p)™, (o)
i=0

[lockonpky rumoresa H, B ciydae p > pg
HPI/IHI/IMaeTCH OH_U/I60‘{HO, BepOHTHOCTI) Ta-
Koit ommbky paBHa f. Vicxoms u3 9TOrO, IIO-
TydaeM CTIeMYIOLIYIO cucreMy ypaBHeHMIT

d
> (1= po)" = 1-a
i=0

d
kZO Chl=—p™=p

TaxuM o6pasom, ITyTeM pelIeHNs CUCTeMbI ypaB-
HeHuit (7) mpu 3afaHHBIX «, f3, P, M P1, MOXKHO
olpenenuTbh HeoOXOAMMBIIL A1l Kputepus HelimaHa-
[Tnpcona o6beM BBIOOPKM M U HOMYCTUMOE UMCIIO
nedeKTHBIX 371eMeHTOB d B BEIOOpKe.
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OUEHKA 3cichEKTUBHOCTU ANFOPUTMA CrARXWBA ARHHkEIX B PEWWEHUA XAAR4U NOBLIWEHUA
TOYHOCTU METOARA COBMECTHRIX IXMEPEHUNX

EVALUATING THE EFFECTIVENESS OF THE ORTA SMOOTHING ALGORITHM IN SOLVING THE PROBLEM
OF IMPROVING THE ACCURACY OF THE MERSUREMENTS IN A CLOSED SERIES

A.A. Auxo, (PI'BY «46 LTHVM» Muno6opotvt Poccuu)
A.A.Yatsko (FSBI «46 Central research institute» Ministry of defense of the Russian Federation)
e-mail : up1098@yandex.ru
men: 8-985-966-18-22

Annomayus: Lenvio 0anHoti crnamvu A6AAEMCA NPeocmaserue anzopumma, paspadomanozo 074 HoBblueHUs mMoH-
Hocmu mMemooda paszdenvHoti udeHmupurayuu IPdexmueHoti msazu 08uamesns U a3poOUHAMULECKO20 CONPONUBTICHUS
JleMamenvHo2o annapama, ses0U4e20Cs MEMoOoM CoBMecmHbIX usmepenuti [1]. Aemopom eHecenvt npednonceHuss O
OanvHetiuiezo paszeumus 0aHHOU MemoouKu.

VI3eecmmo, 4mo Koppensiuusi Mexdy peepeccopamu cHudaem mounoco. Modemw, 07151 HOCHPOEHUS KOMOPOLL UCNOIb308aHb!
CUTIHO KOpPenuposarHbvie 0aHHbvle, Moxcem bty ouiubouHoil. OcHoeHOI udeeti aneopumma A6AEMcs npedsapumernvHoe ced-
ueanue Oannvlx. IIpuuém HenocpedcmeenHoe HUCIeHHOe UHMEZPUPOBAHUE CUCteMbl OUPPePeHUATbHIX YpasHeHuli He daem
NOTIONUMETIHBIX Pe3YTIbINarios, NOCKONIbKY NOCHOAHHYIE COCABTIAIOUfUE NOZPEUIHOCIEL] USMEPEHUL] BXOOHDIX CU2HATIO8 NPUBO-
051 K NOSIBTIEHUI0 NOZPEUHOCINU MUNA TTUHEIHO20 MpPeHOa. LISt ycmpaneHust 3mozo addekma asmopom npeosioneHo BKoHeHUe
8eKIMOPA HEUIBECHTHBIX NAPAMEINPOS, COCINOSAL4E20 U3 NOCHIOSHHBIX COCHABTIIOUUX NOZPEUUHOCIEN USMEPEHUL] CUHATIOB.

B cmamve npedcmasnenvt pe3ynvmamul pabomot Memoouky pasoenvHot udeHmuduxayuu xax 6e3 Ho8020 anzopumma
max u coemectmno ¢ Hum. Ionmyuenmvie pesymvmamot noomaeepucoarom spdexmusHocmy npednazaemozo nooxoda. Ha npu-
Mepe NoKA3aHo, YMo anz0PUMM CYULECIBEHHO NOBbIULAE IMOUHOCTbL MEM00d COBMECIHDIX U3MePeHUT.

Patee 0antwiil n00X00 He NPUMEHSITICS, 4O NOOMBEPIHOAer HAYUHYI0 HOBUSHY.

Annotation: The purpose of this article is to present an algorithm developed to improve the accuracy of a promising technique
for separate identification of the effective engine thrust and aerodynamic drag of an aircraft. The author made suggestions for
further development of this technique.

It is known that the correlation between the regressors reduces the precision. A model that uses highly correlated data may
be erroneous. The main idea of the algorithm is to pre-smooth the data. Moreover, direct numerical integration of the system
of differential equations does not give positive results, since the constant components of the measurement errors of the input
signals lead to the appearance of an error of the linear trend type. To eliminate this effect, the authors proposed the introduction
of a vector of unknown parameters consisting of constant components of signal measurement errors.

The article presents the results of the separate identification method both without the new algorithm and in conjunction with
it. The results obtained confirm the effectiveness of the proposed approach. The example shows that the algorithm significantly
improves the accuracy of the measurements in a closed series.

This approach has not been used before, which confirms the scientific novelty.

Kniouesvie cnosa: meopust udeHmuduxayuu cuctmem, cenaiusanue 0AHHuLX, Memood COBMECHHbLX U3MepeHUTi, MUHU-
MU3AUUS nozpeuHocmeil.

Keywords: theory of system identification, smoothing of the data, measurements in a closed series, minimization of errors.

YeCKMM CBOJICTBAM C BBICOKOJ TOUHOCTBIO COOTBET-

CTBYIOT HIMPOKOIIOJIOCHOMY CTy4alfHOMY ITPOIleccy.
Takum o6paszoM, IpejiaraeMblil METOJ, HOfjaBIe-

HUA HIYMOB M3MEPEHUI COCTOUT B IOC/EN0BaTeNb-

1. AIropuT™M yMeHbLIEHNS BIUSHNS ITYMOB W3-
MepeHUiT Ha TOYHOCTh uAeHTHuKanuu sdpdex-
THBHOI TATY JBUraTe/eil HA OCHOBE CITA)KUBAHNA
JAHHBIX

CyuiecTByeT croco6 OIpefesleHns TArY ABUrare-
JIelt camorieTa Iart. 2579796 [2, 3]. JJajpHenmmuM ero
pa3BUTMEM SB/IETCS BHECEHE B PACYET OIMICAHHOTO
B CTaTbe aJITOPUTMA.

ANTOpUTM OCHOBAaH Ha YMCJIEHHOM MHTEIPUpPOBa-
HIMJ ypaBHEHUs [BJDKEHMs CaMOJIeTa, a Ollepaiis
VHTETPUPOBAHIs, KaK M3BECTHO, AB/IACTCS MOLIHBIM
(GUIBTPOM HIDKHUX 4acTOT. DTO N03BonsAeT 3 dek-
TMBHO IIOJAB/IATb CIy4aiiHble MOTPELIHOCTI M3Me-
peHMIt, KOTOpbIe 110 CBOMM YaCTOTHBIM U CTATUCTH-

HOM IIPMMEHEHUY aJITOPUTMOB CIJIXKMBAHUA U a/Ir0-
putma upentudukanyy MHK.

PaccmoTpum puddepenianb Mofieny IpoCTpaH-
CTBEHHOT'O [IBVDKEHMA JIETATe/IbHOTO anmnapara [4-8]:

da 1 a . . a, .
—=w, - —~—@,sinf [sina+| -+, sinf |cosa |,
dt ©ocospI\ v Vo

df  a, a, . a, . .
=cosp—|—=sinfp—-w, |[cosa+|—sinfp+w, |sinax
tcosp—{Sesin =0, Joosas| s e Jine,

dt
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MU3MEPEHNA BPEMEHU N YACTOTHI

METOALI OUEHKW 3chithEKTUBHOCTU thOPMWPOBAHWA NY4YKA ATOMOE B
OAHOM KBRHTOBOM COCTORHWW BOAOPOAHOMD CTAHARPTA YACTOThI

C ABOAHOWA COPTUPOBKOW ATOMOR EOAOPOAA
METHODS OF SINGLE-STATE SELECTION PERFORMANCE ESTIMATION OF ACTIVE HYDROGEN MASER

Benses A.A., k.m.n, Boporyoe B.I, [lemudos H.A., 0.m.1., ITonaxoe B.A., Tumogees IO.B., k.m.H., 3AO «Bpems-U»
Belyaev A.A,, c.t.s., Vorontsov V.G., Demidov N.A., d.t.s., Polyakov V.A., Timofeev Yu.V, c.t.s., Vremya-CH JSC
polyakov@vremya-ch.com
+79877480800
timofeev@vremya-ch.com
+79101371557

Paccmompervr mpu memoda, no38onsusue OUeHUMb KOTUHECB0 amomMo8 8 PA3NIUUHLIX KEAHNOBbIX COCOSHUSIX 6
HaxonumenvHoti konbe 6000pooroeo cerepamopa (BI') ¢ cucmemoti dsotinoii copmuposku (CLC) amomos 6odopooa. [ns
Kax0020 Memoda 06CyHOAIOMCT NPEUMYULECBA U 02PAHUMEHUS NO npumerenuto. IIpusedenvt pe3ynvmamol oueHKu -
PpexmusHoOCmuY POPMUPOBAHUS NYUKA AMOMO8 8 00HOM KBAHMOBOM COCMOsTHUU 07151 paspabomanmozo BI ¢ C/IC.

Three methods for the atomic beam composition measurement in hydrogen maser with single-state selection are given. The
efficiency and limitation to applying of these methods are discussed. Results of the atomic beam composition measurement for

designed hydrogen maser with single-state selection are shown.

Kntouesvie cnosa: axmueHoiii 8000p0OHbLIL CTAHOAPN 4ACMOMbL, CUCeMA 080TIHOT COPIMUPOBKYU ArMOMO8 1o K8AHMO-
BVIM COCOSTHUSIM, Memo0 aduabamuueckozo Gbicmpozo NPOXOHOeHUsT
Key words: active hydrogen maser, single-state selecting system, adiabatic rapid passage

1. BBemenmue

B HacToOAII€e BpeMsA IOCTOSIHHO pacTYyLIUI CIIpoC
Ha ONEPATMBHYIO U TOYHYIO YaCTOTHO-BPEMEHHYIO
nHpopManno moTpeduTenelt 13 pasHbIX obmacreit
HAyKM U TEXHUKU TpebyeT IpoBefieHMsi paboT IO
MIOBBIMIEHNIO METPOTIOTMYECKIX XapaKTepUCTUK BO-
DOPOAHBIX cTaHfAapToB yactoThl (BCYUB). 310 - BO-
eHHble TeXHOJIOTUM, CIIyTHUKOBas HaBUTalusd, Ieo-
me3ns M Kaprorpadus, paguonHTepPepoMeTpun co
CBEPXIMHHOIT 6a30i1 U CIy>xk6a onpeneneHs mapa-
MeTpOB BpallleHusA 3eMJIN, Hay4Hble MCCIefOBaHUA
10 YTOYHEHNIO PM3MYeCKNX NOCTOSHHBIX. K HacTos-
1eMy BpeMeHM, B pe3y/lbTaTe MHOTOJIETHUX Teope-
TUYECKUX, 9KCIePUMEHTa/IbHBIX ¥ KOHCTPYKTOPCKIX
paspaborok, BCUB kmaccuyeckoit KOHCTPYKIMM
OOCTUITIM TPAKTUYECKM CBOETO TEOPETUYECKOTO
Ipefieia 0 HeCTabMIBHOCTY 4acToThl. Emle omHOI
BO3MOKHOCTbIO YMEHBUINTDb 3TOT IpefieNl ABIAeTCA
MCIONIb30BaHMe A reHepanuy B BI' mydyka aTromoB
BOZOpPOJa B ODHOM KBAaHTOBOM COCTOAHMM. [I14 pea-
NIM3ALMU 9TOI BO3MOXKHOCTH OBUT pa3paboTaH BOJO-
POMHBI TeHEPATOP C CUCTEMOMN JJBOVIHOV COPTUPOB-
KJf aTOMOB BOZIOPOZia IT0 KBAHTOBBIM COCTOSHMAM [1].

YMeHbliIeHNe TIpefie/IbHOI HeCTaOMIBHOCTY YacTO-
b1 BI, 00yC/IOB/IeHHOJ IIyMaMy MMKPOBOTHOBOTO
pe3oHaTOopa, JOCTUTaeTCs IPY STOM 3a CYeT yBelnde-
HYsI ZOOPOTHOCTY CIIEKTPA/NbHO TMHUM Y MOIJHO-

<={ 21 }=

CTU, TeHepUPYeMOJl aTOMaMI B pe30HATOpe, IIPI Off -
HAaKOBOJl VHTEHCUBHOCTM IIyuYka [2]. 3aBMCMMOCTb
MOIIJHOCTY TeHepauuy BI' OT MHTeHCMBHOCTH ITy4YKa
olpefienAeTCs BbIpaKeHmeM [3]:

=24 a

N
1-3 4 |-1 1
+(1-3q) i (1)

nop nop nop

rge P — MOIIHOCTD reHepanuy; Pmp 174 Nmp — IOporo-
Bas MOILJHOCTb U YNC/IO aTOMOB, HEOOXOAMMOe [
renepaiuy; N - IIOTOK aKTMBHBIX aTOMOB, TIOTAJIAI0-
VX B HAaKOIIUTEbHYIO KOOy 3a 1 ¢; q — mapameTp
KauyecTBa BI, onpenendaemblil Kak:

ovhT, V, 1
O
k Zp
3fech 0, = 2,85-10-15 cm’ — momepevyHoe cedeHue
CMH-OOMEHHBIX CTONMKHOBeHUi [4], V - cpepuss
CKOPOCTb aTOMOB B HaKONUTENIbHOI Kojbe, 4 — Mar-
HUTHBII JUIIOJIbHBII MOMEHT aTOMa BOLOPOJA, TK -
cpefiHee BpeMs HaXOXJeHUsA aTOMOB B HAKOIUTE/Ib-
HOUl Kojbe, T - TO/MHOEe BpeMs perakcalum, VP u
V_— obbembl pesonaTopa u KOJIOBI COOTBETCTBEHHO,
n — daxTop 3anonHeHMs, Q}7 - BOOPOTHOCTH pe3oHa-

TOpa a—N"
pa N

a

— [MapaMeTp COPTUPOBKY, N — IOJTHBIN

n
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PucyHok 4a - 3asucumocms 8bixo0HoU yacmomel Bl ¢ C4C

om yacmomel 3eeMaHa:

kpacHublili — C/IC 8bik/1t04eHd, Nosie NOOMA2HUYUBAHUSA

COHanpasJieHo c nosiem 3emnu;

cuHul — C/]C sbiKk/toueHd, nosie NOOMazHU4UB8aHUs

NpomMuUBONOIOXHO HANPAB/IEHO NOJIIO 3eMJIu;
yepHbIl — CL]C skntoyeHa

5. 3akmoyeHue

B crarpe 6bUIM pacCMOTpeHBI 3 MeTOHa, MO3BO-
nsomye oneHuTh addexkrnBHOCTh padorsr CIC.
Kaxxpplit n3 MeTOmoOB 06TafaeT IperMyliecTBaMu
u HepocTtatkamu. Hambornee MHPpOpPMaTUBHBI Me-
TOJL — MeTOJI, OCHOBAaHHBII Ha addexTe AyTepa-
TayHca, TO3BOMAKOMINIT BBIYUCIUTD HACETEHHOCTH
TPeX MarHUTHBIX OAypOBHel ¢ F=1 m =0, +1. On-
HAKO 3TOT MeTOJ MMeeT Hanbosee cepbe3Hble Orpa-
HUYEHNS 10 TPUMEHEHUI0 U SIBJsieTCss Hamboree
TpynoeMknM. [IpoBefeHHbBIe VICCTeOBAHNA paspa-
6oranHOro Bl mO3BONAIOT chenaThb BBIBOL O BBICO-
koit apdexruBHOCTN paborsr CIC, 4TO AenaeT ero
MePCIEeKTUBHBIM IS VICIIONIb30BAHUSI B IIPOMBIII-
nenHbix BCYB.
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B cmamve paccmampusaromcs nomeHyuanbHole 603MONHOCHIU YIYHUEHUS MeXHUYeCKUX XApaKmepucmux cmaHyuii
CNYMHUK06020 PAOUOKOHMPOTIA 34 CHem PACUUPeHUs OUAnA3oHa pabouux 4acmom nocpeocmeom npuUmMeHeHUs WupoKo-

no0CHbIX 007yuamerneti.

The article discusses the potential for improving the technical characteristics of satellite radio monitoring stations by
expanding the operating frequency range through the use of broadband feeds.

KitroueBble c10Ba: CTaHLIMI CITy THUKOBOTO PafIOKOHTPOJISA, [MATIa30H paboUMX 4acTOT, aHTEHHa, 00/TydaTeb, n3Me-
pUTeIbHbIE 3a/ja4M, M3MepsieMble BeTMYNHBI, IIOJTHOTA KOHTPOJLA.
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YpoBeTBOpeHMe BO3pPACTAIOMUX IMOTpebHOCTE
II0/Ib30BaTesIell B CepBUCAX ¥ YCIyrax 6ecIpoBOfHOI
CBA3M, TpeOOBaHMA NX HAIEKHOCTI U 6€30TKa3HOCTU
IPeJIoIaralT HaM4ye BBICOKOTO YPOBHS 9KCIITya-
TALMOHHOJ TOTOBHOCTHU PaJiIO4aCcTOTHOTO CIIEKTPa.

OKCIUTyaTallIOHHAs TOTOBHOCTD PaJiliO4aCTOTHOTO
CIIeKTpa OIIpefieiAeTCA MapaMeTpaMyl 3aHATOCTH U
3arpy>KeHHOCTM CIIEKTPa, a TaK)Xe ITapaMeTpaMy pa-
IVO3/IEKTPOHHOM, 37IEKTPOMAarHUTHON ¥ IIOMEXOBOM
00CTaHOBKY, IIPU KOTOPBIX JIETUTVMHO JeNCTBYIO-
Iye PajgMoCpesicTBa MOTYT (YHKIMOHMPOBATH C
TpebyeMbIM Ka4eCTBOM B JIF000iI MOMEHT BpeMEHU 1
B TI0OOM TepPUTOPUATLHOM PalioHe B COOTBETCTBUU
C OIpeJie/leHHbIMM (3a/JaHHBIMU M COITIACOBAHHBI-
MM) YaCTOTHO-TEPPUTOPUANBHBIMU IUIAHaMM (I
Ha3eMHbIX PafIMOCPENCTB) WM YaCTOTHO-IOJAPU3a-
IIVIOHHBIMY IUIAHAMM ¥ OPOUTATbHBIMM ITO3ULVAMU
(W1 paEMocpescTB KOCMIYECKNX allllapaToB).

OKCIUTyaTallIOHHAsA TOTOBHOCTD PaJliO4aCcTOTHOTO
CIIeKTpa 3aBUCUT OT KaueCTBA YaCTOTHO-TEPPUTOPU-
aJIbHOTO IUIAaHMPOBAHMA UCIIONb30BaHNA Pa/IYI03TIeK-
TpoHHBIX cpencTB (PIC), cornmacoBanms 1 KOOPANHA-
M) YaCTOTHBIX IIPYCBOEHMIA, a TAKXKe OT cobmofe-
HIISL YCTAHOBJIEHHBIX ITPABIJI M HOPM UCIO/Ib30BAHNA
PaaMoYacTOTHOTO CIIEKTpa.

KoHTponb cOOMIOfeHNA YCTaHOB/ICHHBIX IIPaBUII
¥ HOPM JCIIO/Ib30BaHMsA PaJMOYaCTOTHOTO CIIEKTpa,
HOMCK U obecredeHne NMpeKpalleHns AeiiCTBUA pa-
AVONOMEX OCYIIECTB/IACTCSA CUCTEMOI PajOKOH-

TpoJiA. B 3TOI CBA3M 3KCITyaTallIOHHAA TOTOBHOCTD
PafMOYaCTOTHOTO CIIEKTpa OIIpefeNAeTcsi B TOM
yycrie u 9P PeKTUBHOCTHIO IEICTBYIOLIEN CUCTEMBbI
PafMOKOHTPOIS, HANPaBI€HHON Ha KOHTPOIb CO-
OmofieHNs yC/IOBUIT PabOTHI U YCIIOBUIL 9/IeKTPOMAr-
HUTHOI coBMecTuMoctu PIC, obecrieuenue bHecrio-
MexoBoii paboTtsl POC, cBoeBpeMeHHOE BBIsBJIEHNE I
yCTpaHeHUe HapyLIeHWiI B 00/1aCTU MCIIONb30BaHMA
PafMOYacTOTHOTO CIIEKTPa, OIIePaTUBHBIN MOUCK VC-
TOYHVKOB ¥ IIpeKpalleHye IeiCTBUA IIOMeX IpueMy
TeJle- U pajiiOCUTHATIOB.

9 DeKTUBHOCTD KOHTPOJIS ONIpefesieTCsi MHOXe-
CTBOM IIOKa3aTesieil, K KOTOPbIM OTHOCATCS MOTHOTA,
OIIepPaTVBHOCTD, TOYHOCTD, JOCTOBEPHOCTD, MHMOP-
MAaTMBHOCTb, @ TAKXKe II0Ka3aTe/IV CTOMMOCTY 060py-
JIOBAHVA U CTOMMOCTH IIPOLIECCOB KOHTPOJIAL.

OmnepaTuBHOCTb, TOYHOCTb, HOCTOBEPHOCTDb, MH-
(OpMaTMBHOCTb KOHTPOJIS, @ TAaKXKe CTOMMOCTHbIE
HIOKa3aTe/ ABIATCA XapaKTePUCTUKAMU 1 TTOKa3a-
Te/IAMY TeXHUYECKUX CPEJICTB, CYICTEM ¥ TeXHOJIOTU-
YeCKMX IPOLIeCCOB KOHTPOJIA.

[TorHOTa KOHTPOJIA OIpefenaeTcss COCTaBoM (HO-
MEHKJ/IATYpOil) KOHTPONUPYeMbIX OOBEKTOB M IIO-
TEHIIMA/IbHOJ CIIOCOOHOCTBIO U BO3MO>KHOCTAMU UX
KOHTPOJIA C MCIIONb30BAHUEM TEXHUYECKUX CPEJCTB
U/Mn cucTeMsl KOHTpoA. IlonHoTa KOHTpOA ompe-
ieNsAeTCA KaK OTHOIIEHVe 4YMCIa IPOKOHTPOIMPO-
BaHHBIX (VI KOHTPOIMPYEMBIX) 0OBEKTOB K 0011je-
MY 4MCITy 06'bEKTOB KOHTPOJIA.
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Konnueckas morocnupanbHad aHTeHHa. BapuaHT
peanusanuy TeXHUYECKNUX peleHniT KOHMYEeCKO 10-
TOCIMpPa/lbHONM aHTEHHBI ITPe[ICTaBIEeH Ha PUCYHKe 5.

PucyHok 5 — KoHuyeckas io2ocnupanbHAs dHMeHHA

IIpyMepsl peanusanuy KOHNYECKON JIOTOCINPATIb-
HOJl aHTeHHbl guanasoHa 2-14 I'Ty npepcraBneHb
B nureparype [5]. Benmnunua xoadduimenrta nepe-
KPBITVsI B IOJIOCe pabOYMX 4acTOT COCTaBiseT 7:1,
IpM 3TOM, MAaKCHMajIbHOE OTK/IOHEHME IOJIOXKEeHMUs
@I He mpeBbIIIaeT 6 CM BO BCEM Jana3oHe YacToT.
Takoe mamenenue nonoxennsa OILI asnsgerca cyue-
CTBEHHBIM [I1 BepXHero pabodero jyuamasoHa 4Ya-
crot. lllupuna u popma JH norocrimpanbHOit aHTeH-
HOI1 pelIeTKM COXPaHAeTCA C yBeIMYeHeM YacTOThI,
4TO 103BO/IsAET 9 (PEKTUBHO MCIONB30BATh €€ B Ka-
YecTBe IIMPOKOIIOJIOCHOTO 00IydaTensa 3epKaabHO
cucrembl. HefocTaTKoM Takoil aHTEHHBI SBJAETCA
HEBO3MOXXHOCTb pabOoTaTh Ha HECKOIBKIUX BUJIAX HO-
JApU3ALNIA.

JTaHHBI TUII aHTEHHBI II03BOJAET 00eCIedrBaTh
IpyeM CUTHAJIOB 1nO0 B KPYroBON HONAPU3ALUM,
mb0 B JIMHENHON MONsApusanyy 1 obnagaeT BO3-
MO>XHOCTBIO paboThl ¢ K03(pPuijmeHToM mnepeKpsi-
THS B TIO7T0Ce pabo4mx vactor 7:1.
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BbICTABKU, KOH®EPEHLMM BO Il KBAPTAJIE 2022 TOOA

47 HAYYHO-TEXHUWYECKAA KOHMEPEHUMA MONOALIX Y4EHBIX
W CNELWANUCTOB BOEHHBIX METPONOMOE
«AKTYANBHBLIE ZAAAYU BOEHHOW METPONOMA» (21 ANPENA 2022 rof)

OprannsalyoHHbI I KOMUTET 47 Hay4YHO-TEXHIYECKOI
KOH(epeHIIMI MOJIOJIBIX YYEHBIX U CIIEIMa/IVICTOB BOEH-
HbBIX METPOJIOTOB IIpUIVIAllIAeT Bac MpMHATH ydacTue B
KOH(epeHIN «AKntyanvHole 3a0a4ul 60eHHOL Mermpo-
s02uw», Kotopas coctontca 21 anpens 2022 roma B KBIJ
«ITarpuor», . Ky6uxka MockoBcKoi1 06macTu.

(Hagano B 10 9. 00 muH).

3asABKM Ha y4YacTHe, Te3NChl JOKIA/I0B U IpyT1e MaTe-
pUaIbl BBICBIIATD:

< mo agpecy: 141006, MockoBckas 061acTp,
I. Mertumu, yiu. Komaposa, m. 13, ®I'BY «'HMII»
Muno6opons! Poccu;

B renedon: 8-(495)-583-52-48, hakc — 8-(495)-583-
99-48,;
>4 e-mail: kmu.gnmc@yandex.ru.

KonTakTHOE MN110:

IIpencenarens CoBera Monofbix ydueHbx OI'BY
«'HMI» Muno6opons! Poccrn

lapranos Kupunn Anexcanpmposud

@ tenedonnr: 8-(495)-583-52-48;
T 8-(964)-501-86-32

thOTOHWKA. MUP NNAZEPOB U ONTUKW - 2022 (29.03-01.04.) LBK «3KCNOLEHTP»

E>xerognas BbICTaBKa J1a3€pHOL, ONITUYECKOI U OIl-
TO3/IEKTPOHHOJI TeXHVUKM SIBJISIETCS 0011[e0TPaCTIeBOIA
IomanKoin, rae Ha 30-40% creHmoOB IpefcTaBIeHa
COBEpIIIeHHO HOBas TeXHMUKA, KOTopas MOsABUIACH B
TedeHe ropa. ITo omeHkam, Monry4yeHHbIM Ha OCHOBE
OIIPOCOB YYaCTHUKOB, 10 80% BceX NeNOBBIX KOH-
TPaKTOB 3aK/II049AI0TCA Ha BbICTaBKe « DOTOHMKAY.

BpicraBka «@®oroHnka. Mup nmasepoB M ONTHU-
KI» — 3TO:

« caMoe TtoceljaeMoe coobITre oTpaciu B Poccun;

e TIpsAMble KOHTAKTBI C PYKOBOJUTEIAMM TOCyHap-
CTBEHHBIX CTPYKTYP;
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e BO3MOXKHOCTb IIOJTyuyeHMA TOC. 3aKa30B U KOH-
TPaKTOB C KPYHIHEMIIMMM KOMIIAHMAMMU U MHOTOE
npyroe.

TemaTuka

o JlazepHble MCTOUYHMKIU U3TYyYeHMA U KOMILIEK-
TyIOlINe

« OnTHyeckue MaTepuabl, TEXHOIOIUN UX 0bpa-
60TKU

o OnTNyecKye 371eMeHThl, yY3/1bl X CYICTEMBI

o ONTOBO/IOKOHHAA TEXHMKA

« JlasepHOe 0bOpyHOBaHue IS Pe3KM, CBapKy, Map-
KUPOBKI 1 IPYTVX TEXHOJIOIMIT 00pabOTKI MaTepyasioB




BbICTABKU, KOH®EPEHL MM BO Il KBAPTAJIE 2022 TOOA

o JlazepHO-OnTHYECKAasA KOHTPOIbHO-U3MEPUTE/Ib-
Has anmaparypa

» O6opynoBaHMe TEXHUYECKOTO 3PEHI, CEHCOPHI,
IeTeKTOpbI

o IIpu6opBI HOUHOTO BMIEHNSA, ONTHYECKIE I JIa-
3epHbIe IIPUIIE/IbI

o OIITO9/1eKTPOHMKA, HAHOPOTOHMKA

o OnTryeckye CUCTEeMbl PErMCTPalVM, XpaHEeHN,
06pabotky u nepenauy nHGopmannn

 bromenuimHCcKkoe 060pynoBaHye Ha OCHOBe o-
TOHHDBIX TEXHOJIOTUI

o JlazepHas menguiuHa

o JlazepHas TexHMKa [IIs1 PaCTEHNEBOACTBA 1 IIPU-
POIOIONb30BAHN

o GOTO3IEKTPOHMKA, COJTHEUHAs 9HEPreTHKa

o [lucrien, 060pypoBaHIe /st CBETOBBIX IIOY

o CBeTOAMONbI, CBETOTEXHMKA, CUCTEMbI ITOICBET-
KU U OCBellleHN

« Tonorpaduueckoe o6opynoBaHme U MaTepuabl

o JlazepHble TeXHONOTUY B peK/IaMe, IPOU3BOACTBE
CYBEHMPOB

« JTazepHO-ONTHYECKas AlIIApaTypa A/ obecrede-
HUA 0€30IaCHOCTI

 Ammaparypa 1 060pyfoBaHye I/IsI HAYIHBIX MC-
C/IefOBaHUIT

o CepBIIC Ta3epHO-ONTUYECKOI allllapaTyphbl

o VIHHOBalVOHHBIE LIEHTPHI, LIeHTPBl TpaHcdepa
TEeXHOJIOTUM

o [TogroroBka kaapoB, nHbOpMALMOHHOE ObecIie-
YyeHue

ANALITIKA EXPO 2022 (18-22 ANPENA) MBLL KROKYEC 3KCNO

20-s MexcOynapooHas évicimaska 1a60pamopHozo 060pyooeanust
U XUMUYECKUX PeaKmueos «Ananumuxa Ixcno» cocmoumcs ¢ 19 no 22 anpens 2022 200a
6 Mockee, 6 MBL] «Kpokyc Sxcno», nasunvon 3, 3an 13.

«AHAIUTNKA DKCIIO» — BBICTaBKa KOHTPOJIbHO-13-
MepUTeIbHBIX IPUOOPOB, Tab0PaTOPHOIT Mebe, X1-
MIYECKVX PEeaKTUBOB U MaTepPUaIoB, 61I0TEXHOIOT I
Y IMArHOCTUKY, 0OOPYNOBaHMA IS MCCIIETOBAHNUA
HAHOMATePMa/IOB M HAHOCTPYKTYP, IpUOOPOB U CH-
CTeM ]I HaHOTEXHOJIOTUY, @ TaKKe 000pyHLOBaHNA
U1 OMOTEXHOJIOTUI Y KOHTPOJIbHO-U3MEPUTETBHOTO
060pyIOBaHA.

IToceTnTenu BBICTaBKM — PYKOBOJWUTEIN, IHXKEHe-
PbI, TEXHOJIOTY, METPOJIOTY ¥ JPYTUe CIIeLMaINCThI
HAY4HO-VCCIIe{OBATe/IbCKUX MHCTUTYTOB, POCCHIL-
CKMX HAy4YHBIX ¥ IIPOU3BOJCTBEHHBIX 1abOpaTOpmit
us3 q)apMaueBqueCKoﬁ[, XUMUYECKOW, IINIIEeBOI,
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HedTera3oBoll, MeTa/UTypru4ecKoil u APYruX OTpac-
JIe’l IPOMBIIIEHHOCTI.

Y4acTHUKM BBICTAaBKI — IIPOM3BOANUTEIN 1 IIOCTAB-
IIMKJ COBPEMEHHOTO ¥ HaJIeXXHOTO J1abopaTOpPHOTo
000py/IOBaHNA U PEaKTUBOB, HEIPEPbIBHO COBEp-
IIEHCTBYIOLIME CBOJl aCCOPTMMEHT, M 3alHTepeco-
BaHHBIE B aKTVBHOM IIPOJBIDKEHMM NPORYKIVM Ha
PpOCCUIICKOM PBIHKE.

MeXyHapOIHBIN CTaTyC BBICTABKY ITOATBEPKAA-
eTcsl 3HaKaMy BceMMpHOI accomnyanmy BBICTaBOY-
Hout uugyctpun (UFI) u Poccuiickoro corosa BbicTa-
BOK 1 sipmapok (PCBA).
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MHPOPMALIMOHHOE COOBLLIEHME

K CBEAEHWH RBTOPORB

JKypuan «BecTHUK MeTponora» 13faeTcsi M pacrpo-
CTpaHAeTCA Ha pyccKoM A3bike ¢ 2005 ropa.

B xxypHane «BecTHuUK MeTponora» myOnmMKyoTcs Ha-
y4HBIE CTaTbM 110 BCeM pasfjenam Mmerponoruu. K my-
OnMKanMM OPUHUMAIOTCS 3aKOHYEHHblE OPUTMHATIb-
Hble paboThl MO (YHZAMEHTATbHBIM HUCCIEHOBAHIIM
B 00J1aCTH METPOJIOIMM; Hay4HbIE CTATbM, COAepIKallye
HOBbI€ 9KCIIEPMMEHTA/NbHbIE Pe3y/IbTaThl; MeTOAMYe-
cKye paboThl, BKIIIOYAIOIle ONMCaHMe HOBBIX METOMUK
BBINIOJTHEHNS M3MEPeHUIt; MaTepyabl TeOPeTHIECKOTO
XapakTepa C M3/I0XKEHMEeM HOBBIX IIPUHIINIIOB, MOAXO-
OB K 00eCIedeHNI0 efHCTBA U TOYHOCTY U3MepeHuit
u ap. CraTbs JO/DKHA CONEPXKATh YETKYIO IOCTAHOBKY
3aJja4M M BBIBOJBI C YKa3aHueM 00/acTy NpPUMEHEHNs
pesy/nIbTaToB.

1. Hampasnsas CBOIO CTaTbio B XKYpHa, aBTOpP HOf-
TBEPI)KMAET, YTO IPUCIAHHBI B peSaKLMI0 MaTepuan
paHee Hurge He ObUI OMyONMKOBAaH (3a MCKIIOYEHMEM
CTaTell, NPeACTaBIeHHbIX HA HayYHbIX KOH(epeHIVAX,
HO He ONy06/IMKOBaHHBIX B IIOTHOM 00beMe, a TAKXKe TeX,
KOTOpBIe IPUHATHI K MyONMMKanyy B BUJE MaTepuUanoB
Hay4HOII KoH(pepeH1nY, 0ObIYHO B (OpMe TEe3MCOB, Ya-
CTH JIeKIuu, 0630pa MM JUCCEPTALNM) U He HAXORUTCS
Ha PacCMOTPEHUN B IPYTUX U3JJaHNAX.

ABTOp faer coriacue Ha U3JjaHMe CTATbU Ha PYCCKOM
sI3bIKe B >KypHase «BecTHUK MeTtposorax». IIpu cormaco-
BaHUU OTPERAKTUPOBAHHOI CTATbI aBTOP HODKEH CO006-
IUTb B PeaKILIMIO 110 9TeKTPOHHOII II0YTe O COIIACUY Ha
MyOIMKAIMIO HA PYCCKOM SI3BIKE.

[TogaBas cTaTblO, aBTOp HO/DKEH CTaBUTb B U3BECT-
HOCTb pefakTopa O BCeX NPEABIAYLINX IyOIMKaumax
9TOII CTaThI, KOTOPbIE MOTYT PaCCMaTPUBATHCS KaK MHO-
JKeCTBEHHble VMM AyOaMpyomye IyOaMKauum Toi xe
caMoli 1 OIM3KOII 110 CMBICITY paboThl. ABTOP HO/DKEH
YBEJOMUTD PEJAKTOPa O TOM, COLIEPXKUT IV CTATbs yoKe
OIyOnMMKOBaHHbIe MaTepuanbl. B TakoM ciydae B HOBOIT
CTaTbe JO/DKHBI IIPUCYTCTBOBATb CCBUIKM Ha IIPefbIRY-
I[yI0 MyOIMKALNIO.

Bce npepncraBneHHble CTaTby peleH3UpyoTcs. [JaToi
HPUHATHA CTATbU CUUTAETCS aTa MOTyYeHVS HMOMIOXM-
TEe/IbHOJ PEeLIeH3NM.

[Tpu pasHOrNacKsAX MEXIY aBTOPOM U peljeH3eHTaMu
OKOHYaTe/IbHOE pellleHe O LieJIeCO00pasHOCTH Mmy6ym-
KAy CTaThy IPUHIMAET PeaKIVIOHHBII COBET )XypHa-
na. B ciy4yae OTK/IOHEHUA CTaThM pelaKIMOHHBIM COBe-
TOM Jja/IbHeNIIIIasA IepeIicKa C aBTOPOM IpeKpaljaeTcs.

Apropawm, rpaxganam Poccuu, crefyer mpencTaBUTh
9KCIIEPTHOE 3aK/I0UEHIIE O TOM, YTO paboTa MOXKET OBITH
OITyO/IMKOBaHa B OTKPBITOII MeyaTyl. JKCIIePTHOE 3aKITI0-
YeHJe MOXKeT ObITh IIPUC/IAHO B EYaTHOM BHUJE WK I10
9/IEKTPOHHOIT TI0YTE B CKAHPOBAHHOM BI/IE.

[Ty6mmxanus crareit B XypHasle OCylecTBIIAeTC bec-
IUIATHO.
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OTTuckM ony6/IMKOBaHHBIX CTaTell aBTOpaM He BBICHI-
JTTAIOTCA.

2. CraTbu B pelakLMi0 CIefyeT IPeNCTaB/ATh B Ha-
HeYaTaHHOM BUJe B 2-X 9K3eMIUIApPax ¢ IPWIOKeHMEeM
anekTpoHHOro Hocutens CD-R/CD-RW nnu npuceiiath
IO 97IEKTPOHHOIT IouTe. Bee daiiibl JO/DKHBL OBITD IIPO-
BepeHbl aHTYBMPYCHOII IIpOrpaMMori!

O6bem craTby, BKIKOYAs AHHOTALMM Ha PYCCKOM
Y aHIJIMIICKOM SI3bIKaX, TAOIMIBI, TOAIINCH K PUCYHKAM,
6mbmorpaduIecKuil CnyucoK, He NO/DKEH IIPEBbIIIATh
15 MalIMHONMCHBIX CTPaHML], KOINYECTBO PUCYHKOB —
He 607ee 4-X (PUCYHKHU @, 6 CUMTAIOTCS KaK IBa).

AHHOTaUMs NO/DKHA OBITH KPATKOIL, He 6ormee 10 cTpok
(mo 250 ¢/10B), KOPOTKO 1 SICHO OIVICBIBATH OCHOBHBIE Pe-
3y/mbraThl paboTel. KimoueBbIx coB — He 6oree 7.

HasBanue crarby, pamMmmmu aBTOpOB, MECTO paboTHI,
aHHOTAIV, KII0YeBble CI0Ba 1 JIMTEpaTypa HTO/DKHBI
OBITh IIPUBEJIEHBI HA PYCCKOM U aHITIMIICKOM SI3bIKaX.

Matepuasn cTaTby — TeKCT, BK/IIOYass aHHOTAIMM Ha
PYCCKOM UM aHIJIMIICKOM $3BbIKaX, CIIMCOK JIUTepaTyphl,
HOJIVICY K PUCYHKaM U Tab/muiibl, 0pOPMIISIIOTCS OfHUM
darinom, rpadudeckyie MaTepuabl — OTAebHbIMMI (ail-
JIaMI C COOTBETCTBYIOLIell HyMepauue (pUCYHOK 1, pu-
CYHOK 2, Tabmuia 1 u T. 11.).

Cratba gomkHa cofepxarb Y/IK.

CraTbs JO/DKHA OBITH TOANNCAHA ABTOPOM (aBTOpamn)
C ykasaHmeM (pamMuInu, MMeH! U OTYECTBA MOMTHOCTDIO,
Y4YEHOI CTeIleH), Y4eHOTO 3BaHMA, MeCTa pabOoThI, KOH-
TaKTHBIX Te/IePOHOB, 3JIEKTPOHHOTO afjpeca.

3. TIpu mOATrOTOBKE MaTEpMANoB JO/DKHBI OBITH VC-
HO/Ib30BAHBl C/IEAyIOl[Ye KOMIIbIOTEPHbIE HPOrpaMMbl
Yl HOpMAaTUBHbIE JOKYMEHTBI.

TekcTOBBII MaTep1as JO/KeH ObITh HabpaH B Microsoft
Office Word 2007 (unm 6onee mo3gHme Bepcun); mpudt
ocHoBHoro tekcta Times New Roman, pasmep mpudra —
14, MEXXCTPOYHBIT MHTEPBA — HOMTYTOPHBII, BBIPABHI-
BaHMe IO INVpUHE; [apaMeTpbl CTPaHMIBI — BepXHee
none 2,3 cM, HIDKHee 2,3 cM, n1eBoe 3,9 cM, npasoe 1,5 cm;
7151 0pOPMIIEHNST TeKCTa MOXKHO MCIIONb30BATh KYpPCHB
VLU TIOJTY>KVIPHBIIL.

CraTby JODKHBI IPUCHIIATHCS C MUHUMYMOM (opMa-
THPOBaHMS, 6e3 VCII0/Ib30BaHNA CTUIEN 1 11a6/I0HOB.

Bce ycnoBHbIe 0003HaYeH Vs, IPUBEIEHHbIE HA PUCYH-
Kax U Tabmnijax HeoOXOAMMO TIOSICHUTD B OCHOBHOM TN
HOJIPUCYHOYHBIX TeKCTaX. PasMep pMUCyHKa He JOIKeH
npesbimarh 14x 20 cm. CroBa «pUCYHOK» U «Tabnmia»
MYy TCS TOTTHOCTHI0 (6€3 COKpaleHmit).

Dopmysbl JO/DKHEL 6bITH Habpaubl B MS Word ¢ nomo-
IbI0 HaJl- ¥ HOJICTPOYHBIX 3HAKOB, CIEIVaIbHBIX CUM-
BOJIOB Win B iporpamme MathType (Bepcust 4.0 u Bblie).
ITokasareny cTereHel M MHAEKCHI JO/DKHBI OBITH Habpa-
HBI BBIIIIE MM HIDKE CTPOKM OYKBEHHBIX 0003HaueHNI],
K KOTOpBIM OHM OTHOcATCA: K12, A3, B2.




@opMy/Ibl JODKHBL ObITh eIMHOOOPA3HBIMY 1 LieJIbI-
MU, T. €. HEOIYCTYMO BeJIMYMHBI B OFHON popmyrie Ha-
Oupath B pasHBIX IIPOrpaMMax.

ITocne dopmynbl KO/DKHA OBITH HpUBeIeHa 3KCIUINU-
Kaiyst (pacumdpoBKa BceX NMPUBEJEHHBIX OYKBEHHBIX
o6o3Hauennit BemanH). [TocmenoBaTennbHOCTD pacind-
POBKM OYKBEHHBIX 00O3HAYEHUIT JOMKHA COOTBETCTBO-
BaTb IOCTIEOBATEIBHOCTY PACIIONOXEHNS ITHUX 0603Ha-
4eHMil B popMyIe.

HymepoBaTb ciefyeT TONbBKO Hamboiee BaKHbIE
dbopMyIBI, Ha KOTOpPbIE €CTh CCBIIKA B MOCTIEAYIOLIEM
TEKCTe.

Tabmuubl (M CCHUIKM Ha HUX) JO/KHBI MIMETD ITOC/IEN0-
BaTe/IbHbIE ITOPSI/IKOBbIE HOMEPA I 3ar0/IOBKI.

Epuanunel m3MepeHuii u OyKBeHHble 00O3HA4YeHMA
¢busMYeCcKUX BeIMYNH JO/DKHBI OTBeYaTh TPeOOBAHUAM
I'OCT 8.417-2002 «I'CH. EguHuIipl Ben4muH», a TepMu-
HBI — TPeGOBAHIAM COOTBETCTBYIOIINX FOCYAAPCTBEH-
HBIX CTaH/IapTOB.

MHO®OPMALIMOHHOE COOBLLIEHUE

B 6ubnmorpadmuecknx ccpuikax ammnimm aBTO-
POB ¥ Ha3BaHMs KYPHATIOB U KHUT CIeyeT YKasbIBaTb
B OpUTMHAIbHOI TpaHcKpumuuu. CChIIKM JAIOT B CO-
orBetcTByM ¢ OCT 7.0.5-2008 «Cricrema cTaHfapToB
no uHdopMmanuu, OMOIMOTEUHOMY U U3LATEIBCKOMY
meny. bubnuorpaduyeckas ccpiika. Ob1ye TpeboBaHms
U IIpaBIU/Ia COCTAB/ICHNS».

Iyl KHUT yKasbplBaOT (GaMWINIO ¥ VIHUIMAIBI aBTOPA,
3aIjIaBle, TOM (4acTb, BBIIYCK), MECTO, Ha3BaHue U3[a-
Te/IbCTBA, FOJ, M3fiaHumA. [IJ1s )KypHaIbHBIX cTaTeil — hamu-
JIMIO VI VHUIIMAJIbI aBTOPA, HA3BAHWSI CTAThM M XKYPHAIA,
TOf;, I3AAHIS, TOM W/ YaCTh, HOMeP (BBIIYCK), CTPAHMIIBL.

CcbUIKM B TEKCTe Ha MCTOYHMKM, YKasaHHbIE B CIIU-
CKe JICIIOIb3yeMOll IUTePaTyphl, OTMeYaTCs Hudpamu
B KBaJPaTHBIX CKOOKaX, B NOpPAJKe YIIOMIHAHNA B TeK-
cte, Hapumep [1], [2-4].

B 6ubmmorpadudeckoM CHMCKe JODKHO OBITH yKasa-
HO He MeHee 2-3 paboT, OIyOIMKOBAaHHBIX 3a TOCTIETHIIE
10 neT 1Mo maHHOI TeMaTUKe.

NOTE AUTHORS

«Vestnik Metrologa» magazine is published and
extends in Russian since 2005.

«Vestnik Metrologa» scientific articles according to all
sections of metrology are published in the magazine. To
the publication the finished original operations on basic
researches in the field of metrology are accepted; the
scientific articles containing new experimental results;
the methodical operations including the description of
new techniques of execution of measurements; materials
of theoretical character with presentation of the new
principles, approaches to support of unity and accuracy of
measurements, etc. Article shall contain accurate problem
definition and outputs with specifying of a scope of results.

Sending the article to log, the author confirms that the
material sent to edition wasn’t published earlier anywhere
(except for the articles provided at scientific conferences,
but not published in full and also those which are
accepted to the publication in the form of materials of
a scientific conference is normal in the form of theses, a
part of a lecture, the review or the thesis) and isn’t under
consideration in other issuings.

The author agrees to issuing of article in Russian in
Bulletin of the Metrologist log. In case of coordination
of the edited article the author shall report in edition by
e-mail about a consent to the publication in Russian.

Submitting article, the author shall inform the editor
of all previous publications of this article which can be
considered as multiple or duplicating the same publication
or faithful operation. The author shall notify the editor on
whether article contains already published materials. In
that case at new article there shall be links to the previous
publication.

={ 39 }=

All provided articles are reviewed. The date of receipt
of the positive review is considered acceptance date of
article.

In case of disagreements between the author and
reviewers the final decision on feasibility of the publication
of article is made by editorial council of log. In case
of a rejection of article by editorial council further
correspondence with the author stops.

To authors, citizens of Russia, it is necessary to provide
the expert opinion that operation can be published in the
open printing. The expert opinion can be sent in printed
form or by e-mail in the scanned look.

The publication of articles in log is carried out free of
charge.

Prints of the published articles aren’t sent to authors.

2. Articles in edition should be presented in the
printed form in duplicate with application of the
CD-R/CD-RW electronic medium or to send by e-mail.
All files shall be checked by the anti-virus program!

Article volume, including summaries in the Russian
and English languages, tables, signatures to figures,
the bibliography, shan’t exceed 15 typewritten pages,
quantity of figures - no more than 4 (figures and, would
be considered as two). The summary shall be short, no
more than 10 lines (to 250 words), shortly and it is clear
to describe the main results of operation. Keywords - no
more than 7.

The name of article, surname of authors and the place
of operation, the summary and keywords shall be given
in the Russian and English languages. Article material —
the text, including summaries in the Russian and English
languages, the list of references, signatures to figures
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and tables, are made out by one file, graphic materials —
separate files with the appropriate numbering (fig. 1,
fig. 2 etc.).

Article shall
Classification).

Article shall be signed by the author (authors) with
specifying of a surname, name and middle name
completely, an academic degree, an academic status, the
place of operation, contact phones, the e-mail address.

3. By preparation of materials the following computer
programs and normative documents shall be used.

Text material shall be collected in Microsoft Office Word
2007 (or later versions); a font of the body text Times New
Roman, type size — 14, line spacing - one-and-a-half,
alignment on width; page setup - a top margin of 2,3 cm,
the lower 2,3 cm, the left 3,9 cm, the right 1,5 cm; for
design of the text it is possible to use italic type or bold.

To send articles with a formatting minimum, not to use
styles and templates.

All reference designations given on figures need to be
explained in the main or captions. The size of a figure
shan’t exceed 14x20 of cm.

Formulas shall be collected in MS Word with the help
over — and subscript signs, special characters or in the
MathType program (version 4.0 above). Indices of levels
and indexes shall be collected above or lines of letter
symbols which they treat are lower: K12, A3, B2 or lines
of letter symbols to which they belong are lower: K12,
A3, B2.

Formulas shall be uniform and whole, i.e. inadmissibly
gain values in one formula in different programs. After
a formula the explication (decryption of all given letter
symbols of values) shall be given. The sequence of
decryption of letter symbols shall correspond to the
sequence of layout of these designations in a formula.

It is necessary to number only the most important
formulas on which there is a link in the subsequent text.

Tables (and references to them) shall have sequential
sequence numbers and titles.

Units of measurements and letter symbols of physical
quantities shall meet the requirements of GOST 8.417-

contain UDC (Universal Decimal

2002 “GSI. Units of values”, and terms - to requirements
of the appropriate state standards.

In bibliographic links of a surname of authors and
names of logs and books it is necessary to specify in an
original transcription. References are given according
to GOST 7.0.5-2008 “System of standards according to
information, library and to publishing. Bibliographic
link. General requirements and rules of compilation”

For books specify a surname and the author’s initials,
the title, volume (a part, release), the place, the name of
publishing house, year of issuing. For journal articles —
a surname and initials of the author, the name of article and
log, year of issuing, volume or a part, number (release), pages.

Links in the text to the sources specified in the list of the
used literature are marked by digits in square brackets, as
mentioning in the text, for example [1], [2-4].

In the bibliography at least 2-3 operations published
over the last 10 years shall be specified.

Tables (and references to them) shall have sequential
sequence numbers and titles.

Units of measurements and letter symbols of physical
quantities shall meet the requirements of GOST 8.417-
2002 “GSI. Units of values”, and terms - to requirements
of the appropriate state standards.

In bibliographic links of a surname of authors and
names of logs and books it is necessary to specify in an
original transcription. References are given according
to GOST 7.0.5-2008 “System of standards according to
information, library and to publishing. Bibliographic
link. General requirements and rules of compilation™

For books specify a surname and the author’s initials,
the title, volume (a part, release), the place, the name of
publishing house, year of issuing. For journal articles —
a surname and initials of the author, the name of article
and log, year of issuing, volume or a part, number
(release), pages.

Links in the text to the sources specified in the list of the
used literature are marked by digits in square brackets, as
mentioning in the text, for example [1], [2-4].

In the bibliography at least 2-3 operations published
over the last 10 years shall be specified.

NOANMUCHKA

[MpuHMMaeTca nognucka Ha exxekBapTaribHbIA XypHan

«BecTHuK meTponora»
Yurtatenu moryt ooopMuUTb MNOLNUCKY
talikova@uvniiftri.ru;

Ten. 8(495) 944-56-41, TannkoBa Hagexaa VBaHOBHa,
WHpekc — 45112 no O6beamMHeHHOMY KaTanory

«[lMpecca Poccumy»
http://www.pressa-rf.ru/cat/1/edition/e45112/
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