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PAIMODJIEKTPOHHBIE CUCTEMbI
RADIO ELECTRONIC SYSTEMS

YK 621.396

DeHOMEHOI0THYECKOe ONMUCAHHE KOTEePeHTHBIX PaIH0IOKAMOHHBIX M300pa’keHHH HA OCHOBe NMOHSTHM
Mepbl MHOKECTBA U CTOXacTu4eckoro unrerpana / B.K. Bonocwok, C.C. JKuna, /].B. Konecnuxos I/ Pamnorexuuka :
Bceykp. mexsen. Hayd.-TexH. c0. — 2018. — Bein. 194. — C. 5 - 11.

Hcnonp30BaH (peHOMEHOIOTHYSCKHUH ITOAX0]], OCHOBAaHHBIN Ha 3aKOHAX JIy4eBOW ONTHKH ¥ IpUHIHIE [ folrenca
— OpeHens, NpeAIokeHa MOJENb PACCESIHHBIX 3IEKTPOMArHUTHBIX MOJIEH B 00JIAaCTH MX MpHEMa Ui 33a7ad AUCTAHIIH-
OHHOTO 30HAMpoBaHUs 3emin. [lokazaHa mponexypa ux oOpaOOTKH NMPH BOCCTAHOBIEHHH KOTEPEHTHOTO PaJNOIIOKa-
MHOHHOTO M300pa’keHHsI 3eMHOM MOBepXHOCTH B OmmkHel 30He @Dpenens. CTpykTypa MOIYYEHHOTO H300paskeHUS
OTIMCHIBAETCSI MHTETPAJIOM CBEPTKH KOMIUIEKCHOTO KO3 HIMeHTa paccesHUA ¢ (pyHKIHEH HEONpEaeIeHHOCTH paiuo-
JIOKaIIMOHHOW cUCTeMBbl. OTMEUEHO, UTO U3-3a CIIOKHON BHYTPEHHEH CTPYKTYpHI KO QHUIHEHTa paccesHus 1oe B 00-
JIACTH MTpUEMa LIeJIecO00pa3Ho paccMaTpyuBaTh HE TOJIBKO B BUJE UHTErpaioB Pumana, Ho u uHTerpanos Jledera, Ctui-
Theca, a TAKXKE CTOXaCTUUECKHX HHTerpaios Hro.

Kniouegvie crosa: heHOMEHOIOTNUECKOE OMUCAHUE, KOTEPEHTHOE M300paKeHUe, Mepa MHOXKECTBa, CTOXacTHYe-
CKHUI MHTErpall.

Wn. 1. Bubnuorp.: 7 Ha3B.

YK 621.396

DeHOMEHOJIOTIYHUHA ONUC KOTePeHTHUX PajiosioKkaliiHuX 300paskeHb HA OCHOBI NOHATH MipPH MHOUHHU i
croxactuyHoro inrerpany / B.K. Bonociok, C.C. JKuna, /I.B. Koxecnixos Il Pagiotexnika : Beeykp. MiKBil. Hayk.-
TexH. 30. — 2018. — Bum. 194. - C. 5 -11.

Bukopucrano (heHOMEHOJIOTIYHNH MiAXiJ, IO IPYHTYETHCS Ha 3aKOHAX IIPOMEHEBOI ONTHKHU Ta MpuHOuIM ['foi-
reHca — @peHers, 3apoNoHOBAHO MOJEINb PO3CITHUX €IEKTPOMArHiTHHUX TIOJIIB B 00JacTi iX mpuioMy Ui 3a1ad Juc-
TaHUiiHOTO 30HAYBaHHs 3emii. [lokasaHo mpouenaypy iX oOpoOKH MpH BiTHOBJIEHI KOI'€PEHTHOTO PajioJIOKAIiitHOTO
300pakeHHsI 3eMHOT OBepXHi B OkHil 30H1 @penens. CTpyKTypa OTpUMaHOTO 300pa)KeHHsI ONUCYETHCS IHTErPaIoM
3rOPTKU KOMIUIEKCHOTO Koe(illieHTa po3CcitoBaHHs 3 (YHKIII€I0 HEBU3HAUEHOCTI PajioyioKaliiiHol cucteMu. 3a3HaueHo,
[0 Yepe3 CKIAJHY BHYTPIIIHIO CTPYKTYPY Koe(dillieHTa po3CitoBaHHS, MMOJie B 00JIACTI MPUHAOMY JOIIBHO PO3IJISIaTH
He TUIbKHW y BUTIIsIAI iHTerpaniB Pimana, ane 1 interpainis Jlibera, Crintbeca, a TAKOXK CTOXaCTUYHHUX 1HTErpatiB ITo.

Kniouosi crosa: hpeHoMeHONOTIYHUI OMKC, KOTEpeHTHE 300paKeHHs, Mipa MHOXXHWHH, CTOXaCTHYHHHN 1HTErpaJl.

. 1. Bibmiorp.: 7 Ha3B.

UDC 621.396

Phenomenological description of coherent radar images based on concepts of the measure on a set and sto-
chastic integral / V.K. Volosyuk, S.S. Zhyla, D.V. Kolesnikov // Radiotekhnika : All-Ukr. Sci. Interdep. Mag. — 2018. -
Nel94.-P.5-11.

The model of scattered electromagnetic fields in the region of their receiving for solving problems of the Earth
remote sensing is proposed, using a phenomenological approach based on the laws of geometrical optics and the Huy-
gens-Fresnel principle. The procedure for their processing, while restoring a coherent radar image of the earth's surface
in the near Fresnel zone, is shown. The structure of the obtained image is described by the convolution integral of the
complex scattering coefficient with the radar system ambiguity function. It is noted that, due to the complex internal
structure of the scattering coefficient, it is reasonable to consider the field in the receiving region not only as Riemann
integrals, but also Lebesgue and Stieltjes integrals, and Ito stochastic integrals.

Key words: phenomenological description; coherent image; measure on a set; stochastic integral.

Fig. 1. Ref.: 7 items.

YK 621.396.96:504.064.3

PanuonanbHoe pacnpenejieHre 3HePruM 30HAMPYIOLEro U3/1y4YeHUsl B POCTPAHCTBEe HAOJIIOJEHHsI CHCTe-
MbI THAPOMETEOPOIOrHYecKoro Mmouuropunra / 5.B. Ilepenvieun // Paguorexnuka : Bceykp. MeXBe. Hayd.-TEXH.
¢0. —2018. — Beim. 194. — C. 12 - 18.

IIpencraBneHsl pe3ynbTaThl HCCIEAOBAHNHN, TO3BOJIMBIINE BBISIBUTH HAaNOO0JIee pallMOHANBHBINA CIIOCO0 pacmpee-
JICHUS SHEPTUH 30HIUPYIOIIETO M3IyYeHHS B MPOCTPAHCTBE HAOIIOACHUSA. DTOT CIIOCOO 3aKIII0YaeTCsl B TOM, YTO pa-
JINOJIOKATOPHI, 00pa3yroIIre MoJie, pACCTABISIOTCS B BEPITUHAX CBS3AHHBIX MPABMWIBHBIX MIECTHYTOJIHHIKOB TaK, YTOOBI
30HBI HAOJIOACHHSI CMEKHBIX PAJMOJIOKATOPOB HAKIIAABIBAIKMCH IPYT HA APYTa J0 MOJHON AabHOCTH JEHCTBHUS paguo-
JIOKQTOPOB MPHU OJJTHOBPEMEHHOM OTPaHUYECHHUH MOJAbEMA AMarpaMM HaNpaBJICHHOCTH aHTEHHBIX CHUCTEM IO YTy MECTa.
OTtcyTcTBUE HEOOXOAMMOCTH PACHPEACICHUS SHEPTUH MO OOJBIIMMH yIIIAMH MECTa CO3[aeT CYIIECTBCHHYIO YKOHO-
MHIO SHEPTUU 30HIUPYIOLIETO U3TYYEHHS U JOBOJUT CTEIIEHb MOJHOTHI UCIIOJIb30BaHUS SHEPTrUU u3nyueHus 10 70 %.

Knrouesvie cnosa: paguonokalioHHAs CUCTEMa THAPOMETEOPOJOTHYECKOr0 MOHUTOPUHTA, MPOCTPAHCTBEHHOE
pacnpeneneHyue YHepruy 30HIUPYIOLIETO U3ITYUESHHUSI.

Wn. 10. bubnuorp.: 5 Ha3s.
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VJIK 621.396.96:504.064.3

PanionanbHuii po3nois eHeprii 30HIyBaJbHOT0 BUIIPOMIHIOBAHHS B MPOCTOPi CMOCTEepe:KeHHSI CHCTEMH
rizpomereoposioriunoro mouiropunra / b.B. Ilepenucin // Pamiotexuika : Bceykp. MikBia. Hayk.-TexH. 36. — 2018. —
Bum. 194. — C. 12 - 18.

[IpencraBneHo pe3ynbTaTH JOCTIHKEHB, SKi JO3BOJWIM BHUSBUTH HAHOUTBII paliOHAJIBHHUN CIOCIO PO3MOALTY
€HepTii 30HAYBaIFHOTO BUIPOMIHIOBaHHS B IIPOCTOpi crioctepexkeHHs. Crioci0 moiirae B TOMy, IO pagiooKaTOPH, 10
YTBOPIOIOTH IIOJIC, PO3CTABJIAOTLCA B BEPIIMHAX MOB'SI3aHUX IMpaBUJIbHUX HIeCTI/IKyTHI/IKiB Tak, II106 30HH CHIOCTEpE-
KCHHSI CYMDKHUX PalliofIOKaTOPIB HAKJIAJATUCS OJIUH Ha OJJHOTO JIO MOBHOT NANBHOCTI Jii PaioJOKaTOPIB MPHU OJHO-
yacHOMY OOMEXEHHI MiJiloMy jiarpaM HalpaBJICHOCTI AHTEHHHX CHUCTEM IO KyTy MICIS. Y IIbOMY BHIAAKY
BIZICYTHICTh HEOOXITHOCTI PO3IOJITY €Heprii ITiJi BEIMKUMH KyTaMHU MiCIsl CTBOPIOE iCTOTHY €KOHOMIIO €HEprii 30HY-
BaJILHOTO BUIIPOMIHIOBAaHHS i JOBOAUTH CTYIIHb IIOBHOTH BUKOPUCTaHHA eHeprii BunpomMiHoBanHs 10 70 %.

Kniouosi crosa: papionokaniiiHa cucremMa riipoMeTeopoJIoriYyHOr0 MOHITOPUHTY, IIPOCTOPOBHI PO3IOJILT eHepril
30H/IyBAJIFHOTO BUIIPOMiHIOBAaHHSI.

1. 10. bi6miorp.: 5 Ha3B.

UDC 621.396.96:504.064.3

Rational distribution of energy of probing radiation in the observation space of the hydrometeorological
monitoring system / B.V. Perelygin // Radiotekhnika : All-Ukr. Sci. Interdep. Mag. — 2018. — Ne194. — P. 12 — 18.

The results of investigations are presented, which made it possible to reveal the most rational way of distributing
the energy of probing radiation in the observation space. This method consists in the fact that the radars forming the
field are placed at the vertices of the connected regular hexagons so that the observation zones of adjacent radars are
superimposed on each other up to the full range of the radar, while limiting the elevation of the antenna patterns by the
elevation angle. In this case, the absence of the need for energy distribution at large elevation angles creates a signifi-
cant saving in the energy of the probing radiation and brings the degree of completeness of utilization of the radiation
energy to 70%.

Key words: radar hydrometeorological monitoring system, spatial distribution of energy of probing radiation.

10 fig. Ref.: 5 items.

VK 621.396

Onpez[e.ﬂeﬂﬂe CpeHero BAOJIb Jyda nmokasdareiis NnpejoMJIeHus BO31yXa Ha OCHOBE 3(1)(1)e1cTa YuiupeHnus
JIMHU# morioueHust Mosiekya Bo3ayxa /| O.A. Pemaesa, K.A. Coxonunckuii // Panquorexuuka : Beeykp. MexBen. Ha-
yu.-TexH. ¢0. — 2018. — Beim. 194, — C. 19 — 22.

B cBsa3u ¢ IHI/IpOKOMaCI_HTa6HI)IM HUCII0JIb30BAHUEM GPS TEXHOJIOTHH TOYHOCTH OMPCACIICHNUS MECTOIOJIOKCHUA
ucciaeayemoro 00BEKTa UMEET BBICOKOE 3HAYEHHE. PaCCMOTpeHO BJIMAHUE TIOTJIOIICHUSA OCHOBHBIMU MOJIEKYJIaMU BO3-
JyXa Ha BEJIMYUHY €0 MOoKa3aTeyid NpEJIOMIICHUA. Ha ocHoBe 3THX I/ICCHe}IOBaHI/Iﬁ pa3pa60TaH METOI OIPECACIICHUA BE-
JIMYUHBI CPEAHCUHTCTPAJIBHOI'O MMOKAa3aTeJId MPEJIOMIICHUS BO31yXad, UCCIICAOBAHBI ITIOTPCITHOCTH METOAA.

Knroueswie cnosa: Tponocq)epa, IoKa3aTeJib MPEJIOMIICHUA BO3AYyXad, YIIUPCHUC JIMHAKR TOI'JIOIICHMUS.

Bubmwmorp.: 3 Ha3B.

VK 621.396

BuzHayeHHs1 cepelHHOI0 B310BK NPOMEHS MOKA3ZHUKA 32JIOMJICHHS NMOBITPSI HA OCHOBI e()eKTy HIMPEHHS
Jiniil moriunenusi moJiekyJ nosirpsi / O.0. Pemaesa, K.O. Coxonincokuil // Paniotextika : Bceykp. MiXKBiJ. HayK.-
TexH. 30. — 2018. — Bum. 194. - C. 19 — 22.

VY 3B's13Ky 3 MacmTabHUM BHKOPUCTAHHIM GPS TeXHOIOTriH TOYHICTh BU3HAYCHHS 3HAXOKEHHsI 00'€KTa Ma€e BH-
COKE€ 3HAYCHHSI. POSFJ’IS[HyTO BIUTMB NOTJIMHCHHA OCHOBHHUMHU MOJICKYJIaMH HOBiTpﬂ Ha BCIIMYUHY MOr0 MOKa3HUKAa 3aJI0-
MieHHs. Ha oCHOBI WX AOCTiKEHb pO3pOOJICHO METOJ BU3HAUYCHHS BEIMYHMHU CEPEIHHOIHTETPaJIbHOTO TOKA3HHUKA
3aJIOMJICHHS TIOBITPSI, IOCHIDKEHO MTOXUOKH METOa.

Kniouosi crosa: tponocdepa, MOKa3HUK 3aJIOMIICHHS TTOBITPSI, INUPEHHS JIIHIH TOTIMHEHHS.

BiGumiorp.: 3 Ha3BH.

UDC 621.396

Determination of refractive index of air along the ray based on the effect of absorption line broadening of
air molecules / O.A. Remayeva, K.A. Sokolinskyi // Radiotekhnika : All-Ukr. Sci. Interdep. Mag. — 2018. — Ne194. —
P.19-22.

Due to the large-scale use of GPS technology, the accuracy of determining the location of the object under inves-
tigation is of high importance. The effect of absorption of the basic molecules of air on the value of refractive index was
examined. Based on these studies a method was developed for determining the magnitude of the average integral refrac-
tive index of air, and the errors in the method were investigated. The method for determining the integral average value
of air refractive index is developed on the basis of these investigations. The accuracy of the method was studied.

Key words: troposphere, refractive index of air, absorption line broadening.

Ref.: 3 items.
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YK 528.88

HcciienoBanne BO3MOKHOCTH TOBBIIIEHHS! TOYHOCTH H3MePeHHil KOHLEHTPAlUH YacTHUIL B3PbIBYATBIX
BElIECTB METOJAMH JAMCTAHIIHMOHHOTO 30HaupoBaHus /| B.A. Pomaniox, C.O. Cmapooyoyes, C.B. Illanosanos I
Pagmorexnuka : Beeykp. mexsen. Hayd.-TexH. c0. — 2018. — Bem. 194. — C. 23 — 28.

BoNbImMHCTBO M3 CYIIECTBYIONINX METOIOB OOHApyKeHHs B3phIBUaThIX BemmecTB (BB) TpebyroT oTbopa mpobd u
POOOIIOATOTOBKH, TOTAA KaK MPH BBIIOJIHEHNH padOT O TOUCKY W 00€3BPEXKNBAHNIO B3PBIBHBIX YCTPOWCTB HE BCETA
€CTh BO3MOYKHOCTh KOHTaKTa C B3pbIBHBIM yCTpoicTBOM (BY). B cBsi3u ¢ 3THM, 0COOBI MHTEpEC BHI3BIBAIOT METOIbI
JIMCTaHIMOHHOTO 0OHapyxkeHus: BB 1o j1eTekTupoBaHMIo X 4acTHI, IPUCYTCTBYIOMINX B TEX WM UHBIX KOJMYECTBAX
BOJIM3M WIIM HA MTOBEpXHOCTH BY.

CJI0’)KHOCTD BBISIBJIGHHS TaKHX BEIIECTB 3aKJIIOYAETCsl B TOM, YTO KPOME HATYypHBIX 00pa3lloB OHU MOTYT Haxo-
JIUTBCS B yrmakoBke. Kpome Toro, 4acTo BO3HHKAaeT HEOOXOIUMOCTh BBISIBICHHS CJIEIOBOTO KOJIMUECTBA OMACHBIX Be-
LIECTB Ha yNAaKOBKAaX U KOHTAKTHBIX TIOBEPXHOCTSX.

Lens craThu — Hcciief0OBaHNE BO3MOXKHOCTHU TOBBIMICHHSI TOYHOCTH JIMAAPHBIX U3MEPEHUI KOHLEHTPAIMH Jac-
THII B3pBIBYATHIX BEIIECTB C YIETOM IIHUPHHBI JIMHUH JTA3EPHOTO W3ITYUCHHS U IIUPUHBI MTOTJIOMICHUS HCCIETyeMOH MO-
JIEKYJIBL.

Kniouegvie cnosa: MUCTaHIMOHHOE 30HIUPOBAHNE, B3PHIBUATHIC BEIIECTBA, NMOJYIIMPHUHA JUHUH JIA3€pPHOTO H3-
Jy4EHHUS, JINHNS TTOTJIOMICHNUSI.

Wn. 1. bubmmorp.: 7 Ha3B.

YK 528.88

JlocaigkeHH MOKJINBOCTI MiIBMIIeHHS] TOYHOCTI BUMIPIOBaHb KOHIEHTPALIl YACTUHOK BUOYXOBHX pevo-
BHH METOJaMHU AUCTaHiiiHoro 3ouayBannsi / B.A. Pomaniok, C.0. Cmapooybyes, C.B. [llanosanos // PagioTexHika :
Bceykp. MikBiz. Hayk.-TexH. 30. — 2018. — Bun. 194. — C. 23 — 28.

binpuricTh 3 iCHYIOUMX METOJIIB BUsIBJICHHS] BUOyxoBUX peuoBuH(BP) Bumararots Binbopy npo6 i npodomiaroro-
BKH, TOJI SIK IIPW BUKOHAHHI POOIT 3 MOMIYKY 1 3HEMIKOIKECHHS BHOYXOBUX MPUCTPOIB HE 3aBXKIM € MOXKIIMBICTH KOHTA-
KTy 3 BHOYXxoBuM mpuctpoeM (BII). V 3B'3Kky 3 1M, ocoOamBHiA iHTEpeC BUKIMKAIOTh METOAM JAUCTAHIIHHOTO BUSB-
nerns BP 3 netekTyBaHHS X YaCTHHOK, MPUCYTHIX B TUX YH IHIIUX KUTBKOCTSX MOOIH3y a00 Ha oBepxHi BIL.

CkIagHiCTh BUSBJICHHS TaKUX PEYOBHH IOJIATAE B TOMY, II0 KPIM HaTYPHHUX 3pa3KiB BOHM MOXYTb IepedyBatu B
ynakoBkax. KpiM Toro, 4acto BUHUKae HEOOXiTHICTh BHABICHHS CJiIOBOI KITPKOCTI HEOC3IIEYHUX PEYOBUH Ha YITaKOB-
KaX | KOHTAKTHHUX ITOBEPXHSX.

Merta cTaTTi — TOCHIIPKEHHS! MOXIIMBOCTI IiJBULIEHHSI TOYHOCTI JIiIAPHUX BUMIpPIOBaHb KOHIEHTpPalii YaCTHHOK
BHOYXOBUX PEYOBHH 3 BpaxXyBaHHSM IIHUPHHU JIiHIi JJa3epHOTO BUIIPOMIHIOBAHHS 1 IMPUHH HOTJIMHAHHS JOCIIIKYBaHOT
MOJIEKYJIH.

Kniouosi cnosa: nucraHuiliHe 30HAYyBaHHs, BUOYXOBI PEYOBHHH, HAIIIBIIMPUHA JIiHIT Ja3€pHOTO BUITPOMIHIOBaH-
HsI, JTiHisI TOTJIUHAHHSL.

L. 1. Bi6miorp.: 7 Ha3s.

UDC 528.88

Study of the possibility of increasing the accuracy of measuring the concentration of particles of explosives
by remote sensing methods / V.A. Romanyuk, S.O. Starodubtsev, S.V. Shapovalov // Radiotekhnika : All-Ukr. Sci. In-
terdep. Mag. — 2018. — Ne194., — P. 23 — 28.

Most of the existing methods for detection of explosives require sampling and sample preparation, whereas in the
search for explosives, it is not always possible to contact the explosive device (ED). In this connection, the methods for
remote detection of explosives by detecting their particles present in various quantities near or on the surface of the ex-
plosive are of particular interest.

The difficulty of detecting such substances lies in the fact that, in addition to full-scale samples, they may be in
the package. In addition, it often becomes necessary to detect a trace amount of hazardous substances on packages and
contact surfaces.

The purpose of the article is to study the possibility of improving the accuracy of lidar measurements of the con-
centration of particles of explosives, taking into account the width of the laser emission line and the absorption width of
the molecule under study.

Key words: remote sensing, explosives, laser radiation half-width, absorption line.

1 fig. Ref.: 7 items.

YK 621.373.826:53.088.23

IpuHOMOBI MOAEJMPOBAHUS H3MEpPEHHii B ONTHYECKUX HEJMHEHHBIX JIMHAMHUYECKHX cHcTeMax /
FO.I1. Mauexun, FO.C. Kypckoti, A.C. I'namenxo // Pamnorexuuka : Beeykp. Mexsen. Hayd.-texH. ¢6. — 2018. — Beim.
194. - C. 29 -33.

Iens paboThl — co3aHue MPUHIMIIOB MOJCIUPOBAHHS U3MEPEHUI B ONTHYECKUX HENMHEHHBIX JUHAMUYECKHX
cucrteMax (Jla3epbl, COJMTOHBI, ONTHYECKUE CHCTEMBI KpunTorpadun). Moielib U3MEPEHHsI TAKUX CHCTEM JIOJDKHA CO-
JIepKATh: BXOJHBIC BEIIMYMHBI U UX 3aBUCUMOCTH OT BPEMCHH U IIYMOB, HECONPEACICHHOCTH U3MEPCHUS BXOJIHBIX Be-
JIMYUH ¥ HAYAIBHBIX YCIOBUM, (DYHKIIMU IBOJIOIMH U BpeMs npeacka3anus. s ciydas, Korja MaTeMaTHYeCKOe OIu-
CaHMe MPOLIECCOB B CHCTEMaX HEBO3MOXKHO, MPEJIOKEHO HCIIOIb30BATh MOPTPET U3MEPEHHUS. AHAIN3 MOPTPETa U3Me-
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pE€HUA TO3BOJIACT ONIPEACIINTD d)paKTaJILHy}O PasMEPHOCTb CUCTEMBI, CACJIATh BBIBOAbI O TMHAMHKEC JTUHAMHUYCCKUX I1C-
PEMEHHBIX M O CBSI3M MX 3HAYEHUH 0€3 3HAHMS aHATTMTHYECKHUX PEIICHUH NCXOJHOW CHCTEMBI ypaBHEHUH. MOTYT OBITH
oTpenee sl TOUKH Oudypkanny u mokazatenu JIsSmyHOBa, BpeMs MPOTHO3a JHHAMHUKHU WU Ipyrue BenwduHbl. [Ipemso-
JKCHHBIC TPUHITUIIBI MOACIINPOBAHUS IIpoIecca H3MepeHI/Iﬁ 00eCIeYnBaroT TEOPETUICCKNE, MOJACIBHBIE U OKCIIEPUMEH-
TaJIbHBIC UCCJIICAOBAHUA (‘I)I/IBI/I‘-IGCKI/IX SIBJICHHH B ONTHYCCKUX HEITMHEHHBIX JUHAMHUYCCKHUX CHUCTEMAX, COHeﬁCTByeT pe-
IICHUIO NIMPOKOTO KpyTra 3aaa4q CO3JaHus U YIIPABJICHUA ONITUYECKUMU CUCTEMaMU, UCCIIEAOBaHUS IPOIECCOB CaMOOP-
TraHu3alluyd U JUHAMHUKH TaKUX CUCTEM.

Knrouesvie cnosa: HenuHeiinas JAWHaMHYCCKasd CUCTEMaA, XaoC, MOJCIIb UBMEPCHUS, TOPTPET UBMEPCHUA.

Bubnmorp.:17 Hass.

VK 621.373.826:53.088.23

MpuHIMNU MOAETIOBAHHS BUMIPIOBAHb B ONTHYHUX HEJTiHIHHUX nuHamiunux cucremax / FO.Il. Mauexin,
10.C. Kypcoruii, A.C. 'namenko // Pagiotexnika : Beceykp. MixkBif. Hayk.-TexH. 30. — 2018. — Bum. 194. — C. 29 — 33.

Merta poboTH — CTBOPEHHS HMPUHIINIIIB MOJCTIOBAaHHS BUMIiPIOBaHb B ONTHYHUX HETIHIHHUX AWHAMIYHUX CHCTE-
Max (J1a3ep, COJTOHH, ONTHYHI cucTeMu Kpunrorpadii). Momens BUMipIOBaHHS TaKUX CHCTEM IOBHHHA MICTHTH: BXi-
ITHI BEIMYMHMU 1 iX 3aJIE)KHOCTI BiJ 9acy i IIymiB, HEBU3HAYEHOCTI BUMIPIOBAHHS BXiJTHUX BEITMYMH i TOYaTKOBHUX YMOB,
¢yHKLii eBoxromii i yac mependavdeHHs. s BUMAAKY, KOJTH MaTeMaTHYHHUHA OIKC MPOIECIB B CHCTEMaX HEMOXKIIUBHUH,
3alPOMOHOBAHO BUKOPHCTOBYBATH IMOPTPET BUMIPIOBaHHS. AHANI3 IOPTPETa BUMIPIOBaHHS JI03BOJISE BU3HAYUTH (Dpak-
TaIbHY PO3MIPHICTh CHCTEMH, 3pOOMTH BUCHOBKH PO AWHAMIKY AWHAMIYHUX 3MiHHHX 1 TPO 3B'S30K IX 3HAa4YCHb 0e3
3HAHHS AHAJITUYHUX PilIeHb BUXIIHOI CHCTEMHU PiBHSHb. MOXyTh OyTH BH3HAueHI Touku Oidypkauii i mokasHuku Jls-
MyHOBA, 4ac MPOTHO3Y NUHAMIKH 1 iHIII BEJIMYMHH. 3alPONOHOBAHI NMPUHIMIIM MOJISIIIOBAHHS MPOLIECY BUMIPIOBaHb
3a0e3neuyroTh TEOPETUYHI, MOAENbHI Ta €KCHEPHUMEHTANbHI NOCHIIKeHHs! (I3MYHUX SIBHII B ONTHYHUX HETiHIHHHX
ILI/IHaMi'-IHI/IX CUCTEMAX, CIIPUAIOTH BI/IpiI_HeHHIO IOIHUPOKOro KoJa 3aBJaHb CTBOPCHHA 1 praBHiHHH OIITUYHUMU CUCTC-
MaMH, JOCJIIPKeHHS ITPOLIECiB caMOOopraHi3alii Ta TMHAMIKH TaKHX CUCTEM.

Kniouosi crosa: HeniHifiHa IMHAMIYHA CHCTEMa, Xa0C, MOICTh BUMIPIOBAaHHSA, TIOPTPET BUMIPIOBAHHS.

Bibmiorp.:17 Ha3B.

UDC 621.373.826:53.088.23

Principles of measurement modeling in optical nonlinear dynamical systems / Yu.P. Machekhin,
Yu.S. Kurskoy, A.S. Gnatenko // Radiotekhnika : All-Ukr. Sci. Interdep. Mag. — 2018. — Ne194. — P. 29 — 33.

The task of the paper consists in a creating the principles for measurement modeling in optical nonlinear
dynamical systems (lasers, solitons, optical cryptography systems). The measurement model of such systems should
contain: the input values, their time and noise dependencies, measurement uncertainties of input quantities and initial
conditions, evolution function and forecasting time. It is suggested to use the measurement portrait for the case when
the mathematical description of the systems is impossible. Analysis of measurement portrait allows us to calculate the
fractal dimension, dynamics of the dynamic variables and the relationship of their values without knowledge of the
analytical solutions of the system equations. Bifurcation points and Lyapunov exponents, the forecast time of the
dynamics and other quantities can be calculated too. The principles of modeling the measurement process, proposed by
the authors, provide theoretical, model and experimental studies of physical phenomena in the optical nonlinear
dynamical systems, facilitate the solution of a wide range of problems with creation and management of optical
systems, and study the processes of self-organization and dynamics in such systems.

Key words: nonlinear dynamical system, chaos, measurement model, measurement portrait.

Ref.: 17 items.

YK 623.465

Iyt MoJepHU3ANMH ONTHKO-3JIEKTPOHHBIX CPeAcTB pa3Benku u npuuenuBanusi BBT / B.B. Kouopam,
A.U. Kocmenxo, B.B. Kyyenko // Paguorexuuka : Bceykp. Mmexsen. Hayd.-TexH. ¢0. — 2018. — B, 194. — C. 34 — 37.

[IpoBeneH CpaBHMTENBbHBIM aHANM3 CYIIECTBYIONIMX M HEPCIEKTHBHBIX (MOAEPHU3MPOBAHHBIX) OINTHKO-
JIEKTPOHHBIX CPEJCTB HOYHOTO M IHEBHOTO BUAEHMA. [IpelyioKeHBI IyTH WX MOJEPHHU3ALMHU C LEJNBI0 CO3JaHMs
MHTETPUPOBAaHHONW aBTOMATHYECKOW CHCTEMBl NPHHATHS pEIICHWH Ha YHHYTOXEHWe uened ans obpasinoB BBT
HanuonansHo# rBapauu YKpauHsl.

Kniouegvie cnosa: aBTOMaTH3NpOBaHHAs CHCTEMA INPHUHATHS PEIICHWH Ha YHHYTOXXCHHUE IENIel, 3JIeKTPOHHBIN
ONTHYECKUH MpeoOpazoBaTeIb, MHCTAJUISLHSL.

Ta6n.2. bubmmorp.: 15 Ha3B.

YK 623.465

Hlisixu MoaepHi3anii ONTHKO-eJeKTPOHHHUX 3aco0iB po3Binku Ta mpuninoBauuss OBT / B.B. Kounopam,
O.1. Kocmenxko, B.B. Kyyenxo // Pagiotexuika : Bceykp. MbkBia. Hayk.-TexH. 30. — 2018. — Bum. 194. — C. 34 — 37.

TIpoBeneHo MOPIBHSAIBHMNA aHATI3 ICHYIOUNX Ta MEPCIIEKTUBHUX (MOIEPHI30BAHMX) ONTHKO-SJIEKTPOHHKX 3aC00iB
HIYHOTO Ta JeHHOTOo OadeHHs. HagaroThCs MpOno3uIIii o0 MUIAXIiB iX MOJEpHI3aIlil 3 METOI0 CTBOPEHHS iHTETPOBAHOT
aBTOMAaTHUYHOI CUCTEMH NPUIHATTA PillIeHHs Ha ypakeHHs 1ijed 1 3pa3kisB OBT Hauionansnoi rBapaii Ykpainu.

Kniouosi crosa: aBroMaTn3oBaHa cUCTEMa MPUHAHSTTS PIILICHHS HAa Ypa)XCHHs LIeH, €JIeKTPOHHUH ONTHYHUH I1e-
PETBOPIOBAY, IHCTAIIAILIS.

Tabn. 2. bibmiorp.: 15 Ha3s.
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UDC 623. 465

Ways of upgrading optical-electronic reconnaissance and aiming weapons and military equipment /
V. Kondrat, O. Kostenko, V. Kutsenko // Radiotekhnika : All-Ukr. Sci. Interdep. Mag. — 2018. — Ne194. — P. 34 — 37.

A comparative analysis of existing and prospective (modernized) optical-electronic means of night and day vision
is carried out. The ways of their modernization are proposed in order to create an integrated automatic decision-making
system for the destruction of targets for weapons and military equipment samples of the National Guard of Ukraine.

Key words: automated decision-making system for hitting the targets, electronic optical converter, installation.

2 tab. Ref.: 15 items.

YK 621.39, 004.7

Bepudukauus uecTHYroJibHOH KOMMYHHKAIIMOHHO pelieTKH OeckoHeyHbIMU cerssmu  Iletpu /
T.P. lIImenésa // Pannorexnnka : Beceykp. mexxBen. Hayd.-TexH. ¢0. — 2018. — Bem. 194. — C. 38 — 45.

IMoctpoero popManbHOE MPSMOE apaMETPUIESCKOS OIIMCAHIE MOJIEIH IECTUYTONBHON PEUIETKH CO CTOPOHO#H K
0 YKa3aHHBIM NIPABMIIaM KOMIIO3MIUH PeIIeTKH. Ha oCHOBaHMH IPSIMOTO ONHCAHUS MOZIETH IIOCTPOCHA CHCTEMa JIH-
HEWHBIX YpaBHEHUH AJSI HAX0XKICHUS MHBAPUAHTOB MO3UINMH. [IprMeHeHa MEeTOIMKA BHIYNCICHNS THHCHHBIX MHBAPH-
aHTOB OECKOHEUHBIX ceTe [leTpy ¢ perynspHOH CTPYKTYpOH Ul OTKPBITOH IIECTHYTONBHON PELIETKH, MOJIyYeHO pe-
IIEHHE CHCTeMbI IMHEHHBIX YpaBHEHUH B mapameTpuueckoi popme. Jloka3aHo, 9TO MOJEIH MIECTHYTOIBHON PELISTKH,
npezacTaBieHHast B popme OeckoHeuHol cetu [leTpy, siBisercs pP-MHBapHaHTHOM ceThlo [leTpu 11 NpOu3BOJIBHOTO Ha-
TypansHOro umcia K u 061agaeT cBOWCTBAMH OTPAHHYCHHOCTH U KOHCEPBATHBHOCTH. KOMMYHUKAIIMOHHBIC PEIICTKH,
MPEeACTaBILIIONIME CO00I peann3aliio U3y4YeHHOW MOJENH, MOTYT OBITh IIOCTPOEHBI C MCIOJIb30BAaHUEM HAKOIHTENEH
KOHEYHOH EMKOCTH 0€3 TIeperoTHEeHNSI.

Kntouegvie cnoea: BBIMUCIUTENBbHBIE PEIETKH, IIECTUYTOJbHAS KOMMYHHKALMOHHAsI CTPYKTYpa, OSCKOHEYHas
cets [letpu, npsiMoe mapaMeTpUIecKoe MpeCTaBICHNUE, TMHEHHBIN HHBApHAHT, BEPUPHUKALIIS IPOTOKOJIOB.

Tabn. 2. . 2. bubmwmorp.: 9 Ha3B.

YK 621.39, 004.7

Bepugikauis mecTukyTHoi KoMyHikauniiinoi rpatku HeckinueHHumu ciramu Ilerpi / T.P. [llvenvosa I/
Pagiorexnika : Bceykp. MikBin. Hayk.-TexH. 30. — 2018. — Bum. 194. — C. 38 — 45.

[oGynoBanuii GpopManbHH NPSAMUI TapaMETPHYHUIA OIMC MOAEINI HIECTUKYTHOI IPATKH 3i CTOPOHOIO K 3a BKa-
3aHMMH TpaBUIaMHU KOMIO3ULii pemiTkyu. Ha migcTaBi npsMoro omnucy mMojeni no0yaoBaHa cUCTeMa JIiHIHHUX PiBHSHb
JUIsl 3HAXOJKSHHS 1HBapiaHTIB MO3UIINA. 3aCTOCOBAaHO METOJMKY OOYMCIICHHS JIIHIHUX 1HBapiaHTIB HECKIHYEHHHX Ci-
TOK IleTpi 3 peryssipHOIO CTPYKTYPOIO [UIS BIAKPUTOI IIIECTUKYTHOI IPATKK, OTPHUMAHO PIIIEHHS CHCTEMH JIHIHHUX PiB-
HSIHb B TapameTpu4Hiil ¢popmi. JloBeneHo, o MoJIesb MECTUKYTHOI IDaTKH, sKa MpeAcTaBieHa y popMi HECKIHYEHHOT
Mmepexi [erpi, € p-inBapianTHOi citTro TleTpi I JOBIIBHOTO HATYPAIBHOTO Ynciia K i Mae BIaCTHBOCTI OOMEKEHOCTI
Ta KOHCepBaTUBHOCTI. KOMyHIKalliiiHI pelIiTKH, 10 MPeICTaBIsIOTh COO0I0 peallizallilo BUBYEHOI MOJIeli, MOXKYThb OY-
TH TOOYAOBaHI 3 BHKOPUCTAHHAM HaKOITUYYBadiB KiHIIEBOI EMHOCTI O€3 IepernoBHEHHS.

Kniouosi cnosa: o04uCIIOBANIBHI I'PAaTKH, MIECTUKYTHA KOMYHIKAIIfHA CTPYKTYpa, HECKiH4YeHHa ciTh [leTpi, mps-
Me TTapaMeTpudIHe IpeACTABICHHS, TIHIHHNN iHBapiaHT, BepuQiKaIlis IPOTOKOIIIB.

Tabx. 2. . 2. bibmiorp.: 9 Ha3B.

UDC 621.39, 004.7

Verification of the hexagonal communication grid by infinite Petri nets / T.R. Shmeleva // Radiotekhnika :
All-Ukr. Sci. Interdep. Mag. — 2018. — Ne194. — P. 38 — 45.

A formal direct parametric description of the hexagonal grid model with side k is constructed according to the
specified grid composition rules. A system of linear equations is constructed for finding invariants of positions on the
basis of a direct description of the model. A method for calculating linear invariants of infinite Petri nets with a regular
structure for an open hexagonal grid is used, and a solution of a system of linear equations in parametric form is ob-
tained. It is proved that the hexagonal grid model, represented in the form of infinite Petri net, is a p-invariant Petri net
for an arbitrary natural number k and has the boundedness and conservativeness properties. Communication grids,
representing the implementation of the studied model, can be constructed using devices with limited capacity without
overflow.

Key words: computing grids, hexagonal communication structure, infinite Petri net, direct parametric specifica-
tion, linear invariant, verification of protocols.

2 tab. 2 fig. Ref.: 9 items.

VJIK 004.056.5

CreraHoaHAJTUTHYECKUA METO/ 1Jisl BbISIBJIEHHS CKPBITOT0 KAHAJIA CBSI3H C MAJIOH MPONMYCKHOM croco0H0-
creio [ U 1. Fobok // Pagnorexnuka : Beceykp. Mexsen. Hayd.-texH. ¢6. — 2018, — Bein. 194. — C. 46 — 51.

Ha ocHoBe HOBOTO 001II€TO TOIX0Aa K 3a7a4e BBISABICHUS HAPYIICHUH IEOCTHOCTH IU(PPOBOTO M300pakeHUs
(IIN), 6asupyromeMcss Ha UMCIOIIUX MECTO CBOMCTBAX CHUHTYJIIPHBIX YHCET M CHHTYJSPHBIX BEKTOPOB, OTBCUAIOIINX
MaKCUMAaJIbHBIM CHHTYJISIPHBIM YHCJIaM, OJIOKOB MAaTPHUIbl OPUTHHAIEHOTO/HCOPUTHHAILHOI'O M300paXKeHHs, pa3pado-
TaHbl JBa creraHoaHanutudeckux merona CM1 u CM2. IlpeanosxeHHbIE METOJbl OPUEHTHUPOBAHBI Ha BBHISBICHHE
CKpBITOTO (CTeraHorpaduyeckoro) KaHaia CBsi3u, CPOPMHPOBAHHOTO METOJOM MOTU(PHKAIIMA HAUMCHBIIETO 3HAYAIIlC-
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ro OuTa Mmpu UCTIOIH30BAaHUH B KadecTBe KoHTelHEpoB I B popmare ¢ morepsimu, SBistoTcs 3QpPEKTUBHBIME B YCIIO-
BHSIX MaJIbIX 3HaueHu# (Menbie 0.1 OUT/MKCenh) MPOIyCKHOM crocoOHoCcTH cKphiToro KaHana cBs3u (CIIC). Ommbku
MIEPBOTO poJia JJIsI TIOJIMHOMHUAIIBHBIX CTENEeHN 2 anroputMudecknx peamusamuii CM1 u CM2 B yemosusax CIIC 0,01
Out/mmkcens coctaBisioT 1,7 1 1,3% cOOTBETCTBEHHO, IPU 3TOM OLIMOKH BTOPOTO poja He mpeBbimaioT 4 %. Cymect-
BYIOIIIE COBPEMEHHBIC aHAJIOTH B YCIOBHSIX HacToibKko Manoi CIIC He paboTaroT.

Knioueswie cnosa: nenoctocts mudposoro m3odbpaxkernus (L{H), cuHryspHBIE YnCia, MHUOKH MEPBOTO Poja,
cnocoOHOCTh ckphiTOoro kaHana cessu (CIIC).

Tabn. 2. bubmuorp.: 14 Ha3s.

YJIK 004.056.5

CreraHoaHaJiTHYHUii MeTOA I/ BHSIBJEHHS NPHUXOBAHOTO KaHAJNY 3B'SI3KY 3 MaJOI0 HNPOIYCKHOIO
cnpomozxHicTo / I.1. bo6ox // Pagiotexnika : Beeykp. MixkBiz. Hayk.-TexH. 36. — 2018. — Bum. 194. — C. 46 — 51.

Ha ocHOBI HOBOTO 3arajpHOTO MiIXOXy 10 MPoOIeMH BHSBJICHHS IMOPYNIEHb LUTICHOCTI U(POBOTO 300pakeHHS
(I13), mo 6a3yeThcs Ha BIACTUBOCTAX CHHTYISAPHUX YHCEN 1 CHHTYJIIPHUX BEKTOPIB, IO BiAMIOBINAIOTH MAaKCUMATIHHUM
CHHIJIIPHBIM ~ YHCNIaM, OJIOKIB MAaTpHUI[l OpUTiHAJHHOTO/ HEOPHUTIHANBHOTO 300pakeHHA, pO3POOJICHO IBa
creraHoa”anmiTngHuXx Merondn CM1 i CM2. 3anpomoHOBaHI METONM OpIEHTOBaHI HAa BHABJICHHSA IPUXOBAHOTO
(creranorpai¥HOTO) KaHAIY 3B'A3KY, MO (OPMYyeThCS MeTOMOM Monmudikalii HaWMEHIIOr0 3HAYYIIOro OiTa IpH
BHKOPHUCTaHHI B siKocTi KoHTeiHepiB 13 y ¢popmari 3 BTpaTamu, i € epeKTHBHIMH B YMOBaxX Manux 3Ha4deHb (MeHie 0,1
OiT/TIiKCeNb) TPOITYCKHOI CIPOMOXKHOCTI mpuxoBaHoro kaHamy 3B's3ky (IIIIC). IMommiku mepmoro poay uis
MOJIHOMIQIBHUX CTyIeHs 2 anropurMmidnux peanizaniii CM1 i CM2 B ymosax IIIIC 0,01 Git/mikcens craHoBisATH 1,7 i
1,3 % BiAmoBigHO, NP LLOMY IOMWIKH JPYroro poiay He mepeBuinyots 4 %. IcHyroui cy4acHi aHanoru B yMOBax
Hacrinbku Manoi [I1C He mpaltoroTs.

Kmiouosi cnosa: tuinmicHicts nudpoBoro 300paxenns (I[3), cuHTymsApHI Yucia, MOMWIKH IEPUIOTO POAIY,
CIPOMOXHICTh MPUXOBaHOTo KaHany 3B's13ky (ITT1C).

Tabx. 2. bibmiorp.: 14 HazB.

UDC 004.056.5

The steganoanalytical method for revealing a hidden communication channel with low capacity / I.1. Bobok
/I Radiotekhnika : All-Ukr. Sci. Interdep. Mag. — 2018. — Ne194. — P. 46 — 51.

Two stegano-analytical methods, CM1 and CM2, were developed. The basis of these methods is a new general
approach to the problem of detecting integrity violations of digital images, which uses the properties of singular
numbers and singular vectors of blocks of the image matrix. The proposed methods serve to identify the steganographic
communication channel, formed by the Least Significant Bit method. A digital image in lossy format is used as a
container. The methods CM1 and CM2 are effective for small values (less than 0.1 bit/pixel) of the latency channel
capacity (LCC). Algorithms that implement methods are polynomial. Errors of the first kind are 1.7 and 1.3%,
respectively, the errors of the second kind do not exceed 4% (LCC 0.01 bit/pixel). Existing modern analogues in
conditions of such a small latency channel capacity do not work.

Key words: the integrity of the digital image (DI), singular numbers, errors of the first kind, the ability of the
hidden communication channel.

2 tab. Ref.: 14 items.

YK 551.5

AHAJIN3 NPOCTPAHCTBEHHOIH CTPYKTYpPbl MeTEOPHBIX NOTOKOB M accoumanuii karajsora XHYPD /
J.I". Caxno, E.A. Heanosa, /[.FO. I'openos // Pagnotexuuka : Beeykp. mexBen. Hayd.-TexH. ¢0. — 2018. — Beim. 194, —
C.52-65.

[IpuBeneH aaroputM pacyera IJIOTHOCTH METEOPHOIO TIOTOKA B CTAHIAPTHOM MEPUTEeNIUH €ro cpeHeld OpOuThl —
YHUCJIEHHOTO KPUTEPHsL, TI0 KOTOPOMY MOKHO CPaBHUBATH IbLICOOpa3yIole CBOWCTBA METEOPHBIX MOTOKOB. [TokasaHo,
94TO HanboJIee MOIIHBIM TIOTOKAM CBOWCTBEHHBI 3HAYEHHUsI GONBIINX MONyoceit & % 1 a.&., mepurenuifHbIX pacCTOSHUI
0.4 = g < 0.8 a.e. u okcrenrpucuretoB ¢ = 0.8, BbIIBICHBI MOTOKH, MPUBEACHHAS K CTAHIAPTHOMY MEPHUTEIHIO
IUIOTHOCTH KOTOPBIX MPEBBINIAET INIOTHOCTh TAKOTO MOIIIHOTO ToToka, kak GEMINIDS.

Knrouesvie cnosa: MeTeopou]], METEOp, METEOPHBIH TOTOK, CPEIHss OpOHUTa METEOPHOTO MMOTOKA, AIEMEHTHI 0p-
OUTBI, POIUTENBCKOE TEJI0 METEOPHOIO MOTOKA, INIOTHOCTh METEOPHOT'O MOTOKA.

Ta6mn. 2. Wn. 18. bubmumorp.: 5 Ha3B.

YK 551.5

AHaJIi3 TPOCTOPOBOI CTPYKTYPH METEOPHMX MOTOKIiB Ta acouianiii karamory XHYPE / J.I. Caxno,
0.0. Isanosa, /.10. I'openos Il Pagiorexuika : Beceykp. MixBia. Hayk.-TexH. 30. — 2018. — Bum. 194. — C. 52 — 65.

3anpornoHOBaHO AITOPUTM PO3PaxyHKY UIIJIBHOCTI METEOPHOro MOTOKY Y CTaHAApTHOMY mepurelnii iforo
cepenHboi OpOITH — YHMCENBLHOTO KPHUTEPilo, 32 SKMM MOKHA IOPIBHIOBATH NMHJIOOOPa3yrodi BIACTUBOCTI METEOPHHUX
notokiB. [TokazaHo, m10 HafOIIbII TOTY)KHAM IIOTOKAM BIACTHBI 3HAYCHHs OLTbIIMX miBocel & * 1 a.e., mepuremiii-
nux Bigcranei 4 = g < 0.8 a. ¢, Ta ekcuentpucureris ¢ = 0.8, BusBieHo motoku, 110 MaroTh IIBHICTE y CTaHAAD-
THOMY IIEPHTeIii BUIY, HIK TAKU# MMOTYKHUI MeTeopHui moTik, sk GEMINIDS.

Kniouosi cnosa: mereopoin, MeTeop, METEOPHUH HOTIK, cepeHs op0iTa METEOPHOTO MOTOKY, €JIEMEHTH OpOiTH,
0aTbKIBCBKE TIJIO METEOPHOT'O ITOTOKY, T'YCTUHA METEOPHOTO TIOTOKY.

Ta6x. 2. In. 18. Bibmiorp.: 5 Ha3s.
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UDC 551.5

Analysis of the spatial structure of meteor showers and associations of the KNURE catalog / D.G. Sakhno,
0.0. Ivanova, D.Y. Gorelov // Radiotekhnika : All-Ukr. Sci. Interdep. Mag. — 2018. — Ne194. — P. 52 — 65.

The algorithm is proposed for calculating the density of a meteor streams in the standard perihelion of its average
orbit — a numerical criterion by which dust-forming properties of meteor streams can be compared. It is shown that the
most powerful meteor streams are characterized by the values of the large semi-axes a~1 a.e., perihelion distances of
0.4 <g <0.8 a.e. and eccentricities e> 0.8. The meteor streams are detected, whose density exceeds the density of such a
powerful stream as GEMINIDS (according to density in the standard perihelion of its average orbit).

Key words: meteoroid, meteor, meteor shower, meteors shower’s orbit, elements of the orbit, parent body of the
meteor shower, density of the meteor shower.

2 tab. 18 fig. Ref.: 5 items.

OBPABOTKA CUT'HAJIOB
SIGNAL PROCESSING

YK 621.375

AHAJIN3 CHUCTEMbI NOJABJIEHUS] MOLIHOI Y3KOMOJIOCHOH TOMEXH B PaJHOMETPUYECKOM NpueMHUKHU /
T I'vyon, A.l. Yepenkos, B.B. Cemeney // Pangnotexnuka : Beeykp. mexxBen. Hayd.-TexH. ¢0. — 2018. — Beim. 194. —
C. 66 —72.

HpOBeILeH aHAJUTHYCCKHUI aHaIN3 MCTOJa U CXCMBbI IIOJaBJICHUA MOIJ.IHOI71 y3KOHOJIOCHOI7[ IOMeXH BOJIM3U 4acTo-
Thl TE€TCpOAMHA. OO60CHOBAaHHOCTE METOAa 3aKJIIKYACTCd B aBTOMATHYCCKOM 06Hapy>1<eH1/11/1 IIOMECXH, COBMCHICHHUH C
YacTOTOM reéTepoJrHa U NMoAACpKaHUM NMOCTOAHCTBA I'€TCPOJUHHUPYIOIIETO CUT'HAJIA. B cxeme MoJaBJICHUA TTOMCXH pea-
JIN3YCTCA MPUHIAIL pa6OTI>I MOAYJIALIMOHHOI'O paanvoMETpa, B KOTOPOM Yy3€JI KOMMYTAallUM HAIIPSAKCHUCM THUIIA «ME-
aHIIp» yNnpaBisieT paboToi CBEpXBHICOKOYACTOTHOTO KIIIOYA, CYMMAaTOPOB HampsbKeHust U (pa3oBoro jerexrtopa. Llenu
aBTOMAaTUYECKOH MOJCTPOIKYU YaCTOTHI U PETYIMPOBKU aMILIMTYAbl T€TEPOJUHA HE3aBUCUMBI U ICHCTBYIOT IIOCTOSIHHO.

Knrouesvie cnosa: paguoMerpuueckuil MpuEMHUK; MOJABICHUE y3KomnonocHoM nomexu; CBU-kimtou; aBToMaru-
YecKas MOJCTPOUKA JaCTOTHI; CyMMATOP HANPsDKEHUS; Pa30BEIA JETEKTOP.

Wn. 2. bubmmorp.: 21 Ha3B.

YK 621.375

AHaJi3 cHCTeMH NPUTHiYeHHS] MOTYKHOI BY3bKOIOJIOCHOI Mepeuikoayd B pagioMeTpuuHOMYy npuiimadi /
T/ I'yyon, O[] Yepenxos, B.B. Cemeneyw // Pagiorexnika : Beeykp. MixkBia. Hayk.-TexH. 30. — 2018. — Bum. 194. —
C.66-72.

[TpoBeneHO aHANITHYHHUN aHaJ3 METOMY 1 CXEMH NPUTHIYEHHS MOTY)KHOI By3bKOIOJIOCHOT EPEeKOAN Mo0In3y
4acToTH rerepoanHa. OOIpyHTOBAHICTh METO/Iy MOJISIra€ B aBTOMAaTHYHOMY BUSIBJICHHI MEPEIIKOIH, CYMIIIEHOT 3 Helo
YaCTOTH T€TepOJMHA 1 MATPUMII CTAIOCTI reTepOAIHIPYIOYOro CUrHaly. Y cXeMi NPHUrHIYeHHs! MEepellKoau peaisy-
€TbCS IPUHIMIT POOOTH MOJIYJIALIHHOTO pajioMerpa, B SKOMY BY30J KOMYTallii HAIPYrowo THITy «MEaHJp» YIpaBIsie
PpOOOTOI0 HAABHCOKOYACTOTHOTO KIFOYa, CYMAaTOpiB HAmpyrH i (asoBoro gerexkropa. Koyia aBTOMaTH4YHOTO MifACTPOTO-
BaHHS YaCTOTH i PETyJIIOBaHHS aMIDTITYIH TeTePOIMHA HE3aJIeKHi 1 JIFOTh MOCTIHHO.

Knouosi crosa: panioMmeTpruyHHAN pUiiMaY; MPUTHIYEHHS BY3bKOIOJOCHOT mepertkoau; CBY-kiro4; aBToMaTH4-
HUH MiICTPOIOBAaY YaCTOTH; CYMaTOP HANPYTH; (pa30BUH IETEKTOP.

L. 2. Bi6miorp.: 21 Ha3B.

UDC 621.375

Analysis of suppression of high-power narrow-band interference in radiometric receivers / T.D. Gutsol,
A.D. Cherenkov, V.V. Semenets // Radiotekhnika : All-Ukr. Sci. Interdep. Mag. — 2018. — Ne194. — P. 66 — 72.

The subject of this article is analytical analysis of the method and scheme of high-power narrow-band interfe-
rence suppression in the vicinity of the local oscillator frequency. The used method is based on the automatic detection
of interference combined with the local oscillator frequency and maintaining constancy of its signal. Interference can-
cellation scheme is based on the principle of operation of the modulation radiometer, in which the "meander" voltage
switching unit controls the operation of the microwave key, the voltage adders and the phase detector. The circuits of
automatic frequency tuning and adjustment of the amplitude of the local oscillator are independent and act continuous-
ly.

Key words: radiometric receiver; narrowband interference suppression; Microwave key; automatic frequency
control; voltage adder; phase detector

2 fig. Ref.: 21 items.

YK 004.89: 621.396

O0paGoTka CUTHAJIOB B HHTEJIEKTYAJIbHBIX CHCTEMaX KOHTPOJISI MaJ103aMeTHBIX H MaJIONOABUKHBIX BO3-
aywHbIx 00bekToB / C.B. Cononckas, B.B. JKupnos // Pagnorexuuka : Beeykp. MesxBen. Hayd.-TexH. ¢0. — 2018. —
Boim. 194. — C. 73 - 78.

IIpennaraercst moBBICHTH 3P PeKTUBHOCTH 0030pHBIX PJIC 1o 0OHapyKEHUIO M paCcIIO3HABAHUIO MAJI03aMETHBIX
U MAJIOTIOIBUXKHBIX BO3AYIIHBIX O0OBEKTOB 3@ CUET CO3AAHUS CIEHUANBHBIX (BUPTYalbHBIX) MPOCTPAHCTBEHHO — Bpe-
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MEHHBIX 00pa3oB (M300pakeHNI) NIl HAKOTUICHHSI KaK SHEPTeTUIECKOH, TaK U CEMAHTHYECKO i COCTABIISIONINX CUT-
HaJIBHON MH()OPMAINU C UCIOIB30BAaHUEM MaTEMaTHYECKOTO ammapara aireOpsl KOHEUHBIX MpeankatoB. [lokasano,
KaK 3TOT MOJIX0J MOKET UCIOIB30BATHCS U OOHAPYKEHUS U PACTIO3HABAHUS MaJIOIOIBIKHBIX JIETaTEIHHBIX AIlIla-
paToB, KOTOPBIE MOTYT HAXOAHUTHCSA KaK B PEXXHMME II0JIeTa, TaK U B PEKMME 3aBHCAaHUA. Takas cUrHaIbHas HHPOpMa-
musi OyZIeT CONpOBOXKIATHCS Pa3HBIMH CEMAHTHYCCKUMH OTIHYHUTEIHHBIMU IMPHU3HAKAMH: IIPU3HAKOM TPACCOBOTO
ciena ¥ MPU3HAKOM MTOBTOpA CHTHAJIA.

Knioueswie cnosa: o6paboTKka CUTHAIOB, MAIO3aMETHBIH M MaJONOBIKHBIA BO3AYIIHBINH 00BEKT, OOHApYXe-
HUE, paclio3HaBaHUE, PaIUOJIOKAIIIOHHBIE OTMETKH, HHTEIUIEKTyallbHAasl CUCTEMa.

Wn. 2. bubauorp.: 9 Ha3s.

YK 004.89: 621.396

O0po0ka curHadiB B iHTEJEKTYaJbHHX CHCTeMAaX KOHTPOII0 MAJONOMITHHUX | MAJIOPYXJIMBUX NOBITPAHUX
06'extiB / C.B. Cononcoka, B.B. JKupnos // Paniotexnika : Beeykp. MixkBin. Hayk.-TexH. 30. — 2018. — Bum. 194. —
C.73-78.

IIpomonyeThCs miaBUIIKATH eeKTHBHICTH orisinoBux PJIC mo BHABICHHIO i pO3Ii3HABaHHIO MAJIOTIOMITHHX i Ma-
JOPYXJIUBUX TOBITPIHAX O0'€KTIB 32 PaXyHOK CTBOPEHHS CIIEIlialIbHUX (BipTYaJbHHX) IMPOCTOPOBO — THMYACOBUX 00-
pasiB (300pakeHb) TSI HAKOMTUYEHHS K €HEPTeTHIHOI0, TAK 1 CEMAaHTHYHOIO CKIIAIOBUX CHUTHAIBHOI iH(pOpMarii 3 BU-
KOPHCTaHHSAM MaTEeMAaTUYHOTO amapaTy anreOpH KiHIeBUX IpeaukatiB. [loka3zaHo, K mel miaxid MOXKe BHKOPHUCTOBY-
BaTHCS TS BUSIBIICHHS 1 pO3Mi3HABAHHSA MAJOPYXJIMBHX JIITAIFHUX amapaTiB, sIKI MOXYTh 3HAXOAUTHUCS K B PEXKUMI
MOJIBOTY, TaK 1 B pexuMi 3aBHcaHHs. Taka CUrHaNbHa iHPOPMAIIis CYIIPOBOAUTHUMETHCS PI3HUMU CEMAaHTUYHUMH BiMi-
THUMH O3HAKaMH: 03HAKOIO TPACCOBOTO CIIiTy i 03HAKOIO IIOBTOPY CHUTHAIY.

Kniouosi crosa: 0o6pobKka curHaiiiB, MaJIOIOMITHAN 1 MAJIOPYXJIMBUH MOBITPSIHUI 00'€KT, BUSABJICHHS, PO3Ii3Ha-
BaHHSI, BIIMITKH PaioJIOKaIlii, IHTEIeKTyalbHa CUCTEMA.

In. 2. Bibmiorp.: 9 Ha3s.

UDC 004.89: 621.396

Signal processing in intelligent control systems for low-visibility and low-mobility air units / S. Solonskaya,
V. Zhyrnov // Radiotekhnika : All-Ukr. Sci. Interdep. Mag. — 2018. — Ne194, — P. 73 — 78.

It is proposed to improve the effectiveness of survey radars in detecting and recognizing low-visible and slow-
moving air objects by creating special (virtual) space-time images for accumulating both energy and semantic compo-
nents of signal information using the mathematical apparatus of algebra of finite predicates. It is shown how this ap-
proach can be used to detect and recognize slow-moving aircraft, which can be both in flight mode and in hang mode.
Such signaling information will be accompanied by different semantic distinctive features: a sign of a trace and sign of
the signal repetition.

Key words: signal processing, low-visible and slow-moving air object, detection, recognition, radar marks, intel-
ligent system.

2 fig. Ref.: 9 items.

YK 621.372; 616.12-073.7

AanTHBHBIA MeTO] ¢ IIyMO- U CHTHAJILHO-3aBHCHMBIM NepeK/IioYeHneM GUIbTPOB /ISl MOIABJIEHMS He-
CTAMOHAPHOI0 IIyMa B CHCHajJe JJIeKTPOKapauorpaMmbl B peajdsHoM Bpemenun [/ H.O. Tyraxosa,
A.H. Tpodpumuyk, A.E. Cmpuscax // Pannorexnuka : Beeykp. mexBen. Hayd.-TexH. ¢0. — 2018. — Bem. 194. — C. 79 —
96.

IIpemnoskeH HOBBI METOJ| MOJABICHUS HECTALMOHAPHOTO ITyMa B 3JiekTpokapauorpamme (OKI') B peamsHOM
BPEMEHH C IIIyMO- M CUTHAJIBHO- 3aBICHMBIM IIEPEKIIFOUeHNEM QIIIbTpa ¢ Hanbojee MoIXOASIINMHA U1 00paboTKH J0-
KaJIbHOT'O CETMEHTa CUrHaja napamerpamu. Ha ocHoBe MeTosa pa3paboTaHbl alanTHBHbIE aropuT™bl. [lonydeHsl cra-
TUCTHUYECKHE OUECHKU 3((HEKTHUBHOCTH TI0 KPUTEPHUSIM CPEJIHEKBAIPATHYECKOH OUIMOKH, MaKCUMyMa abCOJIFOTHOTO OT-
KJIOHEHUSI U OTHOLIEeHUs curHai-myM juist curHana OKI npu yacrore auckperuzanuu 1 kI B yCIOBHAX pa3IMYHOTO
YPOBHS aJINTHBHOTO rayccoBa Iryma. [IokazaHo, 4TO IIpH O4e€Hb HU3KOM YPOBHE IIyMa IpEJIOKEHHbIE (QMIBTPHI HE
BHOCST UCKakeHnH B QRS-koMIuIekc, a nmpu cpesHeM-BBICOKOM YPOBHE ITyMa 00€CleunBarOT BBICOKYIO CTEIEHb €ro
NOJaBJIeHUs. B CpaBHEHUM C COBPEMEHHBIM JMHAMHYECKHM aJTOPUTMOM (QHIBTPALUK 3JIEKTPOMHUOTpaduiecKoro
(OMI') mryma B OKI" npeasokeHHbIE aanTHBHBIE QUIBTPHI UIMEIOT MPEUMYIIECTBO B 3(p(hEKTUBHOCTH M MEHBUIYIO 3a-
JIepKKy 00paboTku. [IpogeMoHCTpUpoBaHO XOpolllee KauecTBO MOAAaBICHNUS pa3inuyHoro yposHs OMI myma B curHaie
OKT.

Knioueswvie crosa: JKI' curran, OMI mrym, aganTiuBHAS QHIBTPAINS B PEabHOM BPEMEHH.

Ta6u. 1. . 10. bubnuorp.: 31 Ha3s.

YK 621.372; 616.12-073.7

AZIaNTHBHUI MeTO/ 3 HIYMO- Ta CUTHAJIbHO-3aJIe;KHMM NepeMUKaHHAM (inbTpiB A5l NPUTHIYEeHHS HecTa-
HiOHAPHOr0 IIYMY B CHTHAJI ejeKTpokapaiorpamMu B peajabHomy 4aci / H.O. Tywakoea, O.M. Tpogumuyx,
0.€. Cmpuocax Il Pagiotexnika : Beeykp. MixkBin. Hayk.-TexH. 30. — 2018. — Bum. 194. — C. 79 — 96.

3anpornoHOBaHO HOBHMH METOJ| NMIPUTHIYEHHS HECTal[loHapHOTO myMy B enekrpokapaiorpami (EKI) B peanbHomy
4aci 3 OIyMO- Ta CUTHAILHO-3aJICKHUM MEPEMUKAHHIM (DiIbTpa 3 HAHOUIBII MiAXOISIIUME Ui 0OPOOKH JIOKAaJIbHOTO
CerMEHTY CHI'Haty napamerpamu. Ha ocHOBI MeToxty po3po0iieHo afanTiBHi aroputMu. OTpUMaHO CTaTHCTHYHI OLiH-
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K €(pEKTUBHOCTI 3a KPHUTEPISAMHU CEPEeTHHOKBAIPATHIHOI MIOMWIKH, MAKCUMYyMY aOCOJIFOTHOTO BiIXWJICHHS Ta BiJHO-
MIEHHS CHTHAI-TTYM JUTst MoaenbHoro curaany EKI npu wactoTi nuckperu3sanii 1 k[ B yMoBax pisHOTO PiBHS aJIMTHB-
HOTO TaycoBa mryMmy. [Toka3aHo, 1o 3a Ay>ke HU3bKUM piBHEM IIyMY 3alIPOIIOHOBaHI (QiIBTPH HE BHOCATH BUKPHUBIICHD Y
QRS-kxoMmIUIEKC, a 33 CepeHIM-BUCOKHM piBHEM IIyMy 3a0e3MedyI0Th BUCOKY CTYIIHb HOTO IMpUTHIYeHHS B mopiBHIH-
Hi 3 Cy4JaCHHM JWHAMIYHAM anroputMoM ¢insrpamii enextpomiorpadiuaoro (EMI') mrymy B EKIT 3anmpononoBano afma-
NTHBHI (QINBTPH MarOTh mepeBary B e(eKTUBHOCTI i MEHIIY 3aTpUMKy 0O0poOku. [IpogeMOHCTpOBaHO BHCOKY SIKICTh
npurHideHHs pizHoro piBHs EMI mymy B curnami EKT'.

Kniouosi crosa: EKD curnan, EMI mym, anantuBHa ¢ineTpanis B peaJbHOMY Yaci.

Ta6u. 1. L. 10. bi6miorp.: 31 Ha3s.

UDC 621.372; 616.12-073.7

Adaptive method with noise- and signal-dependent switching of filters for suppression of non-stationary
noise in an electrocardiogram signal in real time / N.O. Tulyakova, O.M. Trofymchuk, O.Ye. Stryzhak // Radiotekhni-
ka : All-Ukr. Sci. Interdep. Mag. — 2018. — Ne194. — P. 79 — 96.

A new method for suppressing non-stationary noise in an electrocardiogram (ECG) in real time with a noise- and
signal-dependent switching of filter with the most suitable processing of local signal segment is proposed. Adaptive al-
gorithms are designed on the basis of this method. Statistical estimates of efficiency are obtained using such criteria as
mean-square error, maximum absolute deviation, and signal-to-noise ratio for a model of ECG signal sampled at 1 kHz
under conditions of different levels of additive Gaussian noise. It is shown that, with a very low noise level, the pro-
posed algorithms do not distort the QRS-complex, and with a middle and high noise level, they provide a high degree of
its suppression. In comparison with the modern dynamic algorithm of filtering of electromyographic (EMG) noise in an
ECG, the proposed adaptive filters have an advantage in efficiency and smaller processing delay. Good quality of sup-
pression of different levels of EMG noise in the ECG signal is demonstrated.

Key words: ECG signal, EMG noise, adaptive filtering in real time.

1 tab. 10 fig. Ref.: 31 items.

OU3UKA ITPUBOPOB U CUCTEM
PHYSICS OF DEVICES AND SYSTEMS

YK 621.385.6

Oco0eHHOCTH NEepPeXoAHbIX MPOLECCOB B cepedPsIHOM HAHONPOBOJE € ONTHYECKU AUHAMHYECKOH 000/104-
xoii /| H.II. Cmoenuii, HII. Knumosa, H.C. Bymenxo // Paguorexuuka : Beeykp. MexBea. Hayd.-TexH. ¢6. — 2018. —
Beim. 194, — C. 97 — 103.

[pesncraBneHo GpyHIaMEHTaIbHOE TEOPETHYECKOE MOHUMAHHUE TIpoliecca BPEMEHHON AMHAMUKH BO30YKIEHHOTO
MOBEPXHOCTHOTO IIJIa3MOHA B CTPYKTYpPE, COCTOSIIEH W3 METAUIMYECKOr0 HAHOMPOBOAA C ONTHYECKH AMHAMUYECKON
0005104K0i1. OnKcaHbl 0COOEHHOCTH MHAMUKH B METANIMYECKOM HAaHOIPOBOJIE C TIOMOIIBIO CTPOTHX M TOYHBIX Mare-
MaTHYECKUX PACUeTOB, MMOJYUCHHBIX U3 MOJyaHAIUTHUECKOTO pelleHus B 06iacTu mpeoOpa3oBanus Jlammaca u oopart-
HOTO NPeoOpa3oBaHusl B IEPEXOJHOM 00JIACTH C TOMOUIBIO OLIEHKH BBIYETOB B OCOOBIX TOUKAX, COOTBETCTBYIOIINX COO-
CTBEHHBIM 9aCTOTaM BO30YKICHHBIX ITa3MOHOB CTPYKTYPHI.

Ora npobiema mpeacraBiseT coboit 2D-Monens HaHONa3epa 1 NMEeT MPUIIOKEHUS B HanOOoIIee Pa3BUBAOIIUXCS
00yacTsaX HaHO(POTOHUKH, KOTOPHIE TPEOYIOT TEXHOJIOTHH, CIIOCOOHBIX CTUMYJIHPOBATh KOTEPEHTHBIC TUIA3MOHHBIC I10-
751 B CyOBOJIHOBOH 00JIacTH.

Kniouesvie cnosa: MOBepXHOCTHBIN TNIA3MOH, TIEPEX0THASI THHAMHUKA, HAHOIIPOBOI, aKTUBHAS 000JI0UKA.

Wn. 3. bubnuorp.: 25 Ha3B.

YK 621.385.6

Oco6auBOCTi MepexiTHUX mpoueciB B cPiGHOMY HAHONMPOBOAI 3 ONTHYHO AUHAMIYHOK 00010HKOI /
H.II. Cmoeniu, H.II. Knimosa, H.C. Bymenxo Il Paniorexuika : Bceykp. MixBia. Hayk.-TexH. 36. — 2018. — Bum. 194. —
C. 97 -103.

IIpencraBneHo ¢pyHIaMEHTATbHE TEOPETHYHE PO3YMIHHS MPOIECY YaCOBOI AMHAMIKH 30YIKEHOTO TTOBEPXHEBOTO
IUIA3MOHY B CTPYKTYpI, IO CKJIQIAETHCS 3 METAJEBOr0 HAHOMPOBOJAY 3 ONTHYHO JMHAMIUHOI 00ojoHKOI0. Ommcano
0COOJMBOCTI AMHAMIKA B METAJICBOMY HaHONPOBOJI 3a JOIMOMOIOI0 CTPOTUX 1 TOYHHX MaTeMaTHYHHUX PO3PaxyHKIB,
OTpMMaHUX 3 HaIliBaHAJIITUYHOTO PO3B’A3yBaHHS B o0nacTi neperBopeHHs Jlammaca i 00epHEHOro NepeTBOPEHHS B Ie-
peXiaHii 00JacTi 32 JONMOMOTOO OIIHKH JIMIIKIB B OCOOJMBHUX TOYKAX, IO CIIBIAJAIOTh 3 BIACHUMHU YaCTOTaMH 30Y-
JOKCHUX TUIa3MOHIB CTPYKTYPH.

L mpoGnema npencrasisge codoro 2D-Mozenb HaHOIa3epa 1 3aCTOCOBYEThCS B HAWPO3BUHYTILIMX 00JIACTSAX Ha-
HO(OTOHIKH, 5IKi MOTPEOYIOTh TEXHOJIOTIH, IO 31aTHI CTUMYJIIOBAaTH KOT'€PEHTHI IUTA3MOHHI 1OJIs B CyOXBHIIEBiil 00ma-
CTi.

Knouogi crosa: MOBepXHEBUH TUTa3MOH, TIepeXijHa TUHAMIKa, HAHOIIPOBIJl, aKTUBHA 00OJIOHKA.

. 3. Bi6miorp.: 25 Ha3B.
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UDC 621.385.6

Characteristics of transient processes in a silver nanowire with optically dynamic shell / N.P. Stognii,
N.P. Klimova, N.S. Butenko // Radiotekhnika : All-Ukr. Sci. Interdep. Mag. — 2018. — Ne194. — P. 97 — 103.

Fundamental theoretical understanding of the process of the time domain dynamics of the surface plasmon excita-
tion in the structure, consisting of a metal nanowire coupled with the optically dynamic shell is presented. Details are
described of the dynamics in the metal nanowire by means of meticulous and exact mathematical calculations that
found from the semi-analytic solution into the Laplace transform domain and its accurate inversion into transient do-
main by virtue of residues assessment at singular points that correspond to the excited plasmons of the structure.

This problem is a 2D model of nanolaser and has applications in the most growing areas of nanophotonics that
require technologies, which can stimulate coherent plasmon fields in subwavelength domain.

Key words: surface plasmon, transient dynamics, nanowire, active shell.

3 fig. Ref.: 25 items.

YK 537.8.029.6;621.37.029.6

DJIeKTPOAMHAMHYECKHIT CEHCOP OIpe/eIeHHsl COCTOSIHUSL BOALI B OuoJiormueckux oonexkrax /| Yan Jlo,
U H. Bonoapenxo, A.FO. Ilanyenxo, HU. Cnunuenxo // Pagmotexnmka : Bceykp. Mexsen. Hayd.-TexH. c¢0. — 2018. —
Bem. 194. - C. 104 - 111.

Pacnipenenenue cBoOOIHOI BOJBI U BOJBI, CBSI3AHHOW C MOJIEKYJaMH OHOJIOTHUECKOTO BEILIECTBA, ONpEIENseT
€ro cocTosiHue. DIIEKTpo(U3NUECKHe CBOMCTBAa CBOOOTHOM M CBS3aHHOW BOJBI CYIIECTBEHHO OTIMYAIOTCS, a 4acToTa
penakcanuu mMousieky: jexuT B CBY nuanazone. [Toatomy CBY meTtonbsl usmepenust sBisitotcs 3G dexkTHBHBIMU. AHa-
m3upyercsi cxema CBY ceHcopa, a7t KOTOPOi MOKHO CO31aTh CTPOTYIO aHAJMTHYECKYI0 Mojenb. O0CcykIaroTces pe-
3yJIBTaThl PACYETOB KOMIIOHEHT AJISKTPOMAarHUTHOTO MOJIS M NepPeJaTouyHoi (GYHKIMK CeHCopa, AaeTcsl OlIeHKa pa3Me-
pam ero pabodei 00macTH.

Kniouegvie cnosa: aneprypa, eMKOCTh, KOAKCHAIbHAs JTMHUS, TPAaHUIHBIC YCIIOBUS, COOCTBEHHbIC (pPyHKINH, CBS-
3aHHas BOAA, KOMIIOHEHTHI 3JIEKTPOMAarHUTHOTO TTOJIS.

Wn. 3. bubmmorp.: 26 Ha3B.

YK 537.8.029.6;621.37.029.6

EjexTpoauHaMiyHuii ceHCOp BU3HAYEHHSI CTaHy BOJIHU Yy Oiosioriunux 06’exrax / Yan Jlo, [ M. Bonoapenxo,
O.10. Hanuenxo, M.1. Cninuenxo // Pamiotexuika : Beeykp. MikBin. Hayk.-texH. 30. — 2018. — Bun. 194. — C. 104 —
111.

Po3mnoin BiIbHOT BOM Ta BOJH, KA 3B’s13aHa 3 MOJICKY/IaMHU 010JI0T1YHOI PEYOBHHM, BU3HAYAE HOTO CTaH. Enek-
Tpodi3nyHi BIACTHBOCTI BUILHOT Ta 3B’513aHOT BOJIM CYTTEBO BIIPI3HAIOTHCS, @ YACTOTA peJlaKcallii MOJIEKYJI 3HAXOANTh-
cs y HBY nianazoni. Tomy HBY meTtonn BumiproBaHb € eekTuBHUMH. AHanizyetbes cxema HBY cencopa, anst sikol
MOYKHa CTBOPHUTHU CTPOTY aHAIITHYHY MO/ieNb. OTOBOPIOIOTHCS PE3yIbTaTH PO3PAXYHKIB KOMIOHEHT €JIeKTPOMArHiTHO-
r'0 TOJIS ¥ TIepenaBaibHol QYHKINT ceHcopa, a€ThCs OIiHKA po3MipaM Horo po6odoi odmacTi.

Knouosi crosa: aneptypa, EMHICTB, KOAaKCialbHA JiHIS, TPAHWYIHI YMOBH, BIACHI (QPYHKIIIT, 3B’ sI3aHa BO/Ia, KOMITIO-
HEHTH €JIEKTPOMAarHiTHOTO TIOJISI.

1. 3. Bibmiorp.: 26 Ha3B.

UDC 537.8.029.6;621.37.029.6

Electrodynamic sensor for determining the state of water in biological objects / Chang Liu, I.N. Bondarenko,
A.Yu. Panchenko, N.I. Slipchenko // Radiotekhnika : All-Ukr. Sci. Interdep. Mag. — 2018. — Ne194. — P. 104 — 111.

The distribution of free water and water associated with molecules of biological matter determines its state. The
electrophysical properties of free and bound water are significantly different, and the relaxation frequency of molecules
lies in the microwave range. Therefore, microwave methods of measurement are effective. The microwave sensor
circuit is analyzed, for which it is possible to create a rigorous analytical model. The results of calculations of the
electromagnetic field components and the transfer function of the sensor are discussed, and the dimensions of its
working area are estimated.

Key words: aperture, capacitance, coaxial line, boundary conditions, eigenfunctions, bound water,
electromagnetic field components.

3 fig. Ref.: 26 items.

YK 621.039.05

®oTtoraabBaHuYecKuii 3PpdexT Npu ONTHYECKUX Mepexoaax JUisl YILTPAKBAHTOBOIO Npeieia MeKIy CIHu-
HOBBIMH 30HamMu ypoBHeit Jlawnay / H.H. Yepnviwos, H.U. Cnunuenxo, A.B.benoycos, M.A.®. Anxxasandex I/
Pagnorexuuka : Beeykp. mexsen. Hayd.-texH. c0. — 2018. — Bemm. 194, — C. 112 — 118.

CraThst TIOCBSIICHA UCCICIOBaHMIO (PoTorambBaHnYecKoro s dexra B GAAS Mpy ONTHYCCKUX MEPEX0AaX MEIKIY
CMUHOBBIMH TOA30HAMHU ypoBHe# Jlammay 1usi ynbTpakBaHTOBOrO IHpeneia. PaccMoTpeHa reoMerpusi, Koraa
NOJIAPU3aLUs TIEPICHANKYIAPHA, 4 TOK HAMpPaBICH BIOJb MArHUTHOTO moist. D(dekT oOycnoBieH KyOU4eCKHMH
YJIeHAMH B FAMUJIBTOHHAHE, CYIIECTBYIOLIMMH U3-3a OTCYTCTBHUS LICHTPA HHBEPCUHU. 3aBHCUMOCTh TOKA OT MArHUTHOTO
0JIsI UIMEET Pe30HAaHCHBIN xapakrep. Takoit xapakTep 3¢ (dexTa cBA3aH C pe30HAHCOM B ITPOMENKYTOUHOM COCTOSIHUH U
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nHTep(depeHnne aMIUTUTY[ MEepexXofa BTOPOTO MOpPAAKAa IO PENATHBUCTCKAM BKJIaJaM B raMmiIbToHHMaHe. Llemb
paboOTBl — TEOpPETHUYECKOE M IKCIEPUMEHTAILHOE HCCeoBaHne (oToraabBaHu4eckoro 3¢ @dekra Mmpu CIHHOBOM
pe3oHaHce. IlpakThdeckass IEHHOCTP M HaydHas HOBH3HA 3aKIIOYAETCSI B HCCIEAOBAaHWMU (DOTOraqbBaHUYECKOTO
s¢pdexTa TpU CNUHOBOM pe3oHaHce. [IOCKONBKY paccMmarpuBaeTcsl CIa0OMOrIIOMaomas cpeaa, HaOIogaeTes
yBenmueHne (OTOrambBaHMYECKOTO d(QeKkTa B pe3yapTaTe PacXOAMMOCTH CPEIHETO KBaJPAaTHIHOTO MOMYIS
anekTpudeckoro mois. IlpakTudeckoe 3HaUeHHWE PE3yIbTAaTOB 3aKIOYACTCS B Pa3pabOTKE METOAMKH HCCIECAOBAHUS
30HHBIX [TAPAaMETPOB, a ClIaraeMble B TaMHIBTOHHAHE MOTYT IIPUBOJUTH K 3JIEKTPOAUIIONBHBIM IlepexoaM 1 (POTOTOKY.

Knrouesvie crosa: dororansBannueckuii 3¢ QekT, criuHoBbIe ypoBHU JlaHIay, BOJHOBOH BEKTOp, MHBEPCHUS KpH-
CTaju1a, aCMMMETPHYHAs BEPOSITHOCTh, IUPKYJISIIMOHHAS MOJISIPU3ALINS, SIEKTPOAUTIONBHBIE IEPEXO/BL.

Wn. 4. bubauorp.: 15 Hass.

YK 621.039.05

®@oTorajbBaHiYHUH eeKT NPH ONTHYHHUX Nepexofax AJs YJIbTPa-KBAaHTOBOI MeKi Misk CIIiIHOBMMH 30Ha-
mu piBHiB Jlanaay /| M.M. Yepnuwos, M.I. Cninuenxo, A.B. Bearoycos, M.A.®. Anxxasandex Il Pagiorexnika : Beeykp.
MIDXBizA. HayK.-TexH. 30. — 2018. — Bum. 194. — C. 112 - 118.

CraTTs mpuCcBsiYeHA TOCTiKeHHIO (poTorampBanigHOTO eekTy B GaAS IIpu ONTHYHUX MEpPexXoax MK CITIHOBH-
MU Ti30HaMH piBHIB JlaHgay 1ust yapTpakBaHTOBOI MeXi. PO3IIISTHYTO reoMeTpito, KOJH TOJIIpU3allis epIeH IUKYIIS-
pHa, a CTPYM CIPSIMOBAHHU Y3IOBX MarHiTHOTO moiisi. EQexT o0yMmoBieHw KyOI9HUMH WICHAMHU B TaMUIBTOHIiaHI, iC-
HYIOUHMH 4epe3 BiICYTHICTh IEHTPY iHBepcii. 3aJeKHICTh CTPYMY Bill MarHiTHOTO IIOJIST Ma€ Pe30HAHCHUN XapakKTep.
Taxkwuit xapaktep eQeKTy MOB’sI3aHMIA 3 PE30HAHCOM B MPOMIKHOMY CTaHi 1 iHTep(epeHITier0 aMILTITY T IEPEX0ay IPYIo-
r'0 MOPSIKY IO PEIATUBICTCHKHUX BKIIAJax y TaMijbTOHiIaHI. METO poOOTH € TeOpeTHYHE 1 eKCIIEpUMEHTAIbHE TOCHi-
JoKeHHs1 (oToranbBaHi4YHOrO e(eKTy NpU CIiHOBOMY pe3oHaHci. [IpakTHuHa LiHHICTH 1 HAyKOBa HOBH3HA TIOJISITAE B
JOCTiKeHH] (POTOTaIbBaHIYHOTO €(eKTY NMPH CIIHOBOMY pe3oHaHCi. OCKIIBKY PO3TIIAIAETHCS Cl1a00 MOTJIMHEHE cepe-
JIOBUIILIE, CIIOCTEPIracThCst 30UIbIIEHHS (hOTOraIbBaHIYHOTO e(EeKTy B Pe3ysbTaTi po30KHOCTI CEpeHhOTO KBapaTHd-
HOTO MOZIYJSI €JIEKTPUYHOro mois. IlpakThdnHe 3HAa4EeHHsS PE3yNbTATIB IMOJSTra€ B pO3pOOIl METOJUKH JOCIIIKEHHS
30HHHX MAPaMeTPiB, a JOJAHKH B TAMIJIbTOHIaHI MOXYTh IIPU3BOIUTH 10 SIEKTPOAUTIONHHHX MEPEXOIB 1 GoTOCTpyMy.

Kniouosi crnosa: GororansBaHiuHUI eeKT, cIiHOBI piBHI JlaHay, XBUJICBHIA BEKTOp, iIHBEPCisS KpUCTaja, acUMe-
TpPUYHA BipOTiAHICTH, MUPKYILALIHA ONAPU3ALis, €ICKTPOTUIONBHI TIEPEXOIH.

1. 4. Bibmiorp.: 15 Ha3s.

UDC 621.039.05

Photovoltaic effect in optical transitions for ultraquantum limit between spin areas of Landau levels /
N.N. Chernyshov, N.I. Slipchenko, A.V. Belousov, M.A.F. Alkhawaldeh // Radiotekhnika : All-Ukr. Sci. Interdep. Mag. —
2018. — Ne194. - P. 112 — 118.

The article is devoted to the investigation of the photovoltaic effect in GaAs under optical transitions between the
spin sub-bands of the Landau levels for the ultra quantum limit. The geometry is considered, when the polarization is
perpendicular, and the current is directed along the magnetic field. The effect is due to the cubic terms in the Hamilto-
nian that exist due to the absence of an inversion center. The dependence of the current on the magnetic field has a re-
sonance nature. Such an effect is associated with resonance in the intermediate state and interference of the second-
order transition amplitudes with respect to relativistic contributions to the Hamiltonian. The aim of the work is a theo-
retical and experimental study of the photovoltaic effect for spin resonance. The practical value and scientific novelty
lies in the study of the photovoltaic effect at spin resonance. Since a weakly absorbing medium is considered, an in-
crease in the photovoltaic effect is observed as a result of the divergence of the mean square electric field modulus. The
practical significance of the results lies in the development of a methodology for studying band parameters, and the
terms in the Hamiltonian can lead to electro dipole transitions and photocurrents.

Key words: photovoltaic effect, Landau levels spin, wave vector, crystal inversion, asymmetric probability, circu-
lar polarization, electro dipole transitions.

4 fig. Ref.: 15 items.

PAJJMOTEXHUYECKHE YCTPOMCTBA
RADIO ENGINEERING DEVICES

YK 621.373.072.9

ABTOTreHepPaTOPHBIH ciaensmuii GuILTP ¢ HelUHeiiHO# o0paTHo#i cBsi3bIO / A./]. Menaiino, B.B. Panun I/
PangnorexHuka : Beeykp. mexxBen. Hayd.-TexH. ¢0. — 2018. — Brimn. 194. — C. 119 — 126.

[Ipennaraercst aBTOreHepaTOPHBIN CieAImMid GUIBTP HA 0a3e CHHXPOHM3MPOBAHHOTO HA OCHOBHOM TOHE OJJHO-
koHTypHOTO LC aBTOreHepaTopa ¢ MCIOJIb30BaHHEM HEJMHEHHON oOpaTHO cBsi3u. [Ipe/icTaBiIeHO TeopeTHYeCcKoe UC-
CJIeJOBaHHE aBTOTEHEpPATOpa CHHXPOHH3HMPOBAHHOTO IMEPHOANYECKHM MOJIHTApMOHMYECKHM CHUTHanoM. Pa3paboTana
MaTeMaTHIecKasi MOJIENb ¥ IMPOBEICH aHAIN3 CTAIIMOHAPHOTO PEXHMMa METOIOM TapMOHHYECKOro OanaHca. [lomydensr
MIPOCTBIC AHATUTUYECKUE BBIPAKCHUS, ONMCHIBAIONINE IEPBYI0 M BTOPYIO TapMOHHYECKHE COCTAaBIIIOIINE U TIO3BO-
JISFOIIME TIPOU3BOIUTE Ka4EeCTBEHHBIM aHAIN3, KOTOPBIE MOTYT OBITh MCIIOIB30BAHBI IIPH Pa3paboTKe TAKUX YCTPOMCTB.
OunbTp NpeAHa3HAYEH [JI5 BBIICICHUS NIEPBOM rapMOHUYECKON COCTABJISIIONIEH BHEIIHETO TEPHOIUIECKOTO TOJIUTap-
MOHHYECKOTO CUTHajla B IIMPOKOM JHMarla3oHe 4YacTOT C LENbI0 M3MEpeHMsl ee 4acToThl. DPuiubTp 3¢ QdexTuBeH mnpu
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OONBIIHX AMILIATYJJaX BBICHINX TAPMOHHUYCCKUX COCTABJIAIOIUX BHCIMHETO CUTHAJIA 1 HECTAOUIBHBIX UX AMIUIMTYIHO-
(hazoBbIX cooTHOMEHUAX. [IpakTHUecKOe MpUMEHEHNE TIOATBEPINIIO €T0 BHICOKYIO HAJE)KHOCTb.

Kniouesvie crosa: cnemsammii ¢unstp, LC aBTOTeHEepaTOp, CHHXpOHHW3AIMA, OOpaTHas CBS3b, HEIWHEWHBINA
AaHaJIIN3.

Wn. 5. bubmmorp.: 11 Ha3B.

YK 621.373.072.9

ABTOreHepaTOPHUi cTexkauyuii GUIILTP 3 HediHiifHMM 3BopoTHIM 3B'si3koM / O./. Mensiino, B.B. Panin I/
Pagiorexnika : Bceykp. MixkBin. Hayk.-TexH. 30. — 2018. — Bum. 194. — C. 119 — 126.

[TporoHyeThCsl aBTOreHEPATOPHUH cTexkauuid (QiIbTp Ha 0a3l CHHXPOHI30BAHOTO HA OCHOBHOMY TOHI OJJTHOKOHTY-
pHOTO LC aBTOrcHEpaTopa 3 BUKOPHUCTAHHAM HEJIHIHHOTO 3BOPOTHLOT'O 3B'$I3Ky. Hpe,[lCTaBJ'IeHO TCOPECTUYHE )IOCJ'Ii-
JOKCHHS aBTOI'CHEpaTopa CHHXpOHi3OBaHOFO HepiOL[I/I’{HI/IM HOJIiI‘apMOHi‘-IHI/IM CHUT'HAJIOM. PO3pO6J'IeHO MaTeMaTuiHy
MOJIeTIb 1 MPOBEJICHO aHaji3 HOro CTalliOHAPHOTO PEKUMY METOJOM rapMoHiiHOro 6anancy. OTpuMaHo IpOCTI aHai-
TUYHI BAPA3H, U0 ONKCYIOTH MEPITY i APYTY TapMOHIHHI CKIIAZOBI, IO TO3BOJISIE POOUTH AKICHUI aHAN3, i MOXYTB Oy-
TH BUKOPHUCTAHI TIPH po3poOili Takux mpuctpois. Lleit GpinpTp nmpu3HadeHni 11 BUAUICHHS TEPIIOl TapMOHIHHOT CKTa-
JTOBOI 30BHIIIHBOTO TEPiOJUYHOTO MOJIIFrApMOHIYHOTO CUTHAITY B IIMPOKOMY Jiala30Hi 9acTOT 3 METOI0 BUMIpy 11 "ac-
ToTd. OiNBTP ePEKTUBHAUNA IPH BEIMKUX aMIDITYAaX BUIIMX FAPMOHIHHIX CKIIAQJOBUX 30BHIITHHOTO CHTHAJTY 1 HECTa-
OUTHHHX 1X aMIDTITYAHO-()a30BUX CHiBBiAHOMEHHAX. [IpakTHYHE 3aCTOCYBAaHHS ITIATBEPIUIO HOTO BUCOKY HAIIHICTS.

Kniouosi crosa: crexauanii gpinmptp, LC aBTOreHEpaTOp, CHHXPOHHU3AIIIIS, 3BOPOTHHIA 3B'I30K, HENMHIMHAN aHATI3.

In. 5. bi6miorp.: 11 Ha3s.

UDC 621.373.072.9

Oscillator tracking filter with nonlinear feedback / A.D. Menyalo, V.V. Rapin // Radiotekhnika : All-Ukr. Sci.
Interdep. Mag. — 2018. — Ne194. — P. 119 — 126.

An oscillator tracking filter based on a single circuit LC oscillator with the nonlinear feedback synchronized by a
periodic nonharmonic signal is proposed. The theoretical investigation of the first-harmonic injection locked LC oscilla-
tor operation is considered. The model of the oscillator is presented and the stationary state operation is analyzed by the
harmonic balance method. The obtained simple analytical expressions describing first and second harmonic components
allow making quality analysis and can be directly applied to the practical design. This filter is intended for a selection of
the first harmonic component of the external periodic polyharmonic signal in a wide working range with the purpose of
measuring its frequency. It is found that such filters were very effective at large amplitudes of higher harmonic compo-
nents of the external signal with unstable amplitude-phase correlations. Practical application has confirmed its high re-
liability.

Keywords: tracking filter, LC oscillator, synchronization, feedback, nonlinear analysis.

5 fig. Ref.: 11 items.

YK 615.472.03

IMocTpoenune cucreM 4acTOTHON MMIIEJaHCOMETPUH GHOTKAHEH ¢ MCOIb30BaHueM miaTdopm “Arduino”/
A.U. Boix, FO.U. Kosun, B.U. Jleonudos, A.B. Kpasyos, P.A. bo6nes Il Pagnorexuuka : Bceykp. MexBe/l. Hay4.-TE€XH.
c6.—2018. — Bpim. 194. - C. 127 — 132.

HccrnenyroTest aneKTprUYecKre CBOMCTBA OMOTKAHEH pPacTUTEIBHOTO MPOUCXOXKICHHS, PacCMaTPHBAETCS alro-
pUT™M (DYHKIMOHHPOBAHMSI CUCTEMbI pacuera Kod(h(HIUEHTa KU3HECTIOCOOHOCTH MOCTPOEHHON Ha Gase ruiaTdopmbl
«Arduino».

Kniouegvie cnosa: OMOTKaHb, UMIIEAHC, KOI(DOUINEHT )KU3HECTIOCOOHOCTH, MUKPOKOHTPOJLIED

Wn. 4. bubnuorp.: 7 Ha3B.

YK 615.472.03

IMoOynoBa cucTeM 4acTOTHOI iMmenancoMerpii 0ioTkaHMH 3 BHKOpUCTaHHAM miIatrdopm “Arduino”/
A.l Bux, 1O.I. Kosin, B.I Jleonioos, O.B. Kpasyos, P.O. bob6uce Il PaniotexHika : Bceykp. MBI HayK.-TeXH. 30. —
2018. — Bum. 194. — C. 127 — 132.

JlociKyIoThest €NEeKTPUYHI BIACTUBOCTI OI0TKaHWH POCIMHHOTO TTOXO/PKEHHS, PO3IIISAAETHCS AITOPUTM (QYHK-
LIOHYBaHHS CHCTEMH PO3PaxyHKY KoedilieHTa )KHUTTE3IATHOCTI 0Oy noBaHOT Ha 6a3i miatdopmu «Arduino.

Kniouogi cnosa: 6ioTkaHWHA, iIMIIETaHC, KOSPIIIEHT KUTTE3AATHOCTI, MIKPOKOHTPOJIED.

. 4. bi6miorp.: 7 Ha3B.

UDC 615.472.03

Construction of systems of frequency impedance metering of biological tissues using “Arduino” platforms /
A.l. Bykh, U.1. Kosin, V.1. Leonidov, A.V. Kravtsov, R.A. Bobnev // Radiotekhnika : All-Ukr. Sci. Interdep. Mag. — 2018.
— Nel94. - P. 127 - 132.

The electrical properties of biological tissue of vegetable origin are investigated, an algorithm for the functioning
of the system for calculating the viability factor built on the basis of the “Arduino” platform is considered.

Key words: biological tissue, impedance, factor to viability, microcontroller.

4 fig. Ref.: 7 items.
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VK 621.316.825

ABTOMATH3MPOBAHHBII KOMILIEKC AJIf TPAAYHPOBKH TEPMOPE3MCTOPOB M H3MEpeHHs] UX mapamerpos /
A.H. Anopees, O.H. Aunopeesa, A.I'. Jlasapenko // Papnorexnuka : Bceykp. mexBen. Hayd.-texH. c0. — 2018. —
Beim. 194. — C. 133 — 137.

OnwcaHbl MPUHINT M PESXKAMBI pabOTHl aBTOMATH3UPOBAHHOTO W3MEPHUTENIFHOTO KOMIUIEKca Ha 0a3e miaThopMbl
Arduino, nmpeaHa3HAYCHHOTO ISl H3YUICHHS TEMIIEPATyPHOH 3aBUCMOCTH 3JIEKTPOCOTIPOTHUBIICHHUS TEPMOPE3UCTOPOB U
OMpe/ICNICHUsI X MapaMeTPOB: TEMIIEPATypPHOro KO3 (HUIMEHTa CONMPOTUBIICHHUS B HHTepBane Temneparyp 7 = (265 —
355) K 1 mocTosHHOW BpeMEHH, XapaKTepH3yOIIeil TeIIOBYI0 HHEPTHOCTh TepMHCTOpa. [IpeacTaBieHbl pe3ybTaThl
TECTUPOBAHUA pa3pa60TaHHor0 KOMIUJIEKCAa U, UCTIOJIb3Ys aJITOPUTM .HeBeH6epra — MapKBap;[Ta, BBITIOJIHEHA rpagyu-
POBKa TCPMOPE3UCTOPA — paCCHUTAHDBL KOS(I)(I)I/IIII/IGHTI)I, BXOAIIUC B YPABHCHUEC CTeﬁHxapTa — XapTa.

Knrouesvie crosa: TepMOpE3NCTOp, MUKPOKOHTPOILIEP, FPaayHpPOBKa TepMope3nuctopa, Arduino.

Wn. 5 bubnuorp.: 5 Ha3g.

VK 621.316.825

ABTOMATH30BaHMil KOMILIEKC [IJs1 TPaaylOBaHHs TEPMOPE3HCTOPiB Ta BHUMIpIOBaHHA ix mapamerpis /
O.M. Anopees, O.M. Anopeesa, A.I'. Jlasapenxo // PagiorexHika : Beeykp. MixkBig. Hayk.-TexH. 30. — 2018. — Bum. 194.
—C.133-137.

OmnmcaHo MPHWHINI Ta PEKXUMH POOOTH aBTOMATH30BAaHOTO BHUMIpPIOBAJHHOTO KOMIUIEKCY Ha 0a3i mmatdopmu
Arduino, mpu3HauYEHOTO I BUBUCHHS TEMIIEPATYyPHOI 3aJIEKHOCTI €IIEKTPOOIIOPY TEPMOPE3UCTOPIB Ta BU3HAUCHHS X
mapaMeTpiB: TEMIEPaTYpHOro KoedilieHTy omopy B inTepBani temmeparyp 7 = (265 — 355) K Ta moctiiiHoi dacy, sika
XapaKTepu3ye TelJIOBYy iHepTHICTh TepmicTopa. [IpeacTaBieHo pe3ynabTaTH TECTYBaHHS PO3POOJIEHOr0 KOMILIEKCY, 3
BUKOPHUCTAHHAM alropuTMmy JleBenOepra — MapkBapaTa BUKOHAHO TPalylOBaHHS TEPMOPEZUCTOPA — PO3PAXOBAHO KOe-
¢iuienTy, mo BXoaaTs y piBHsHHs Creitnxapta — Xapra.

Kmiouosi croea: TepMOpe3nucTop, MiKpOKOHTPOJIED, TPayIOBaHHS TepMope3ucTopa, Arduino

L. 5 Bibmiorp.: 5 Ha3B.

UDC 621.316.825

Automated complex for thermistors calibration and measurement of their parameters / A.N. Andreev,
O.N. Andreeva, A.G. Lazarenko // Radiotekhnika : All-Ukr. Sci. Interdep. Mag. — 2018. — Ne194, — P. 133 — 137.

The article describes in details a principle and operating modes of automated measuring system based on the
Arduino platform, designed to study the temperature dependence of thermistors electrical resistance and to determine
their parameters: the temperature coefficient of resistance in the temperature range T = (265 — 355) K and the time
constant characterizing thermal inertness of the thermistor. Some testing results of the developed complex were
presented and, using the Levenberg — Marquardt algorithm, the thermistor was calibrated — coefficients entering
Steinhart — Hart equation were calculated

Key words: thermistor, microcontroller, thermistor calibration, Arduino

5 fig. Ref.: 5 items

YK 537.8:534-8

HcciienoBanne BJIMSIHUST MATHHTHOTO TOJSI W yJbTpa3Byka Ha ©Ouocucrembl |/ H.C. Fondapenxo,
O.H. Bozoan Il Pagnorexuuka : Bceykp. MexkBen. Hayd.-TexH. ¢0. — 2018. — Boim. 194, — C. 138 — 146.

UcnonwzoBanue ynprpasByka (Y3) u MarautHoro noiist (MI]) 3aHnMaeT BaKHOE MECTO B OMOMAarHUTHBIX TEXHO-
sorusx. IlpeacraBieHsl faHHBIE 00 MCIIOJIB30BAaHUM B MEIUIIMHE OJHOTO M3 MaJOM3BECTHBIX B JIMTEPAaType METOIOB
COBMECTHOTO MCIOJB30BaHUA Y3 M mocTosHHOTO MII. OnmcaHbl JOCTUTHYTHIE Pe3yJIbTAaThl TAKOTO HCIIOJIB30BAHHUS.
BrImoHeH aHaIM3 HOBBIX MOAXOOB JUIS M3YYEHHUS CBOMCTB OHMOJOTMYECKON CpeAbl M MX MPUMEHEHUS IS peIIeHUs
po0JIeMBbI HalpaBJIEeHHOTO TPAHCIIOPTA JIEKAPCTB.

Kniouegvie cnosa: marHuTHOE T0JIe, YIIBTPa3BYK, OMOJIOTHYEcKasl cpela, HAaHOYAaCTHUIIbI, MarHETOTUIPOINHAMH-
yeckuit apdexr.

Wn. 7. bubnuorp.: 24 Ha3B.

V]IK 537.8:534-8

JlocJtizkeHHSI BIUIMBY MarHiTHOTO IOJISI TA YJAbTPa3BYKY Ha Oiocucremu / 1.C. Bondapenko, O.M. Bozoan I/
Pagiorexnika : Bceykp. MikBia. Hayk.-TexH. 30. — 2018. — Bum. 194. — C. 138 — 146.

Buxopucranns yneTpa3zByky (Y3) i maraitHoro moist (MIT) 3aifimae BaxxuBe Miciie B 010MarHiTHUX TEXHOJIOTISX.
[IpencraBneHo gaHi PO BUKOPUCTAHHS B MEIMIIMHI OHOTO 3 MaJOBIOMUX B JIT€pPaTypi METOIB CIIJIBHOTO BUKOPH C-
taHHA Y3 1 mocriiHoro MII. OmucaHo TOCATHYTI pe3ylbTaTH TaKOT0 BUKOPHCTaHHA. BUKOHAHO aHai3 HOBUX ITiAXOMIB
JIUIsl BUBYCHHSI BJIACTUBOCTEH Oi0JIOTIYHOTO CEepeloBHUINA 1 X 3aCTOCYBAaHHS ISl BUPINICHHS MPOOIEMHU CIIPSIMOBAHOTO
TPAHCIOPTY JIIKiB.

Kniouosi crosa: martitHe nose, ynbTpa3ByK, 010JI0TIUHE CEpeOBHIIE, HAHOYACTHHKHU, MAarHiTOT1APO IMHAMIYHUN
e(eKT.

L. 7. bibniorp.: 24 Ha3s.

V]IK 537.8:534-8

Investigation of the effect of magnetic field and ultrasound on biological systems / I.S. Bondarenko,
O.N. Bogdan // Radiotekhnika : All-Ukr. Sci. Interdep. Mag. — 2018. — Ne194. — P. 138 — 146.
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The use of ultrasound (US) and magnetic field (MP) occupies an important place in biomagnetic technologies.
Data on the use in medicine of one of the little-known in the literature methods of sharing US and permanent MP are
presented. The results of such use are described. The analysis of new approaches for studying the properties of the bio-
logical environment and their application for solving the problem of drug directional transport is performed.

Keywords: magnetic field, ultrasound, biological substance, nanoparticles, magnetohydrodynamic effect.

7 fig. Ref.: 24 items.

JAUATHOCTHKA U MOHUTOPHUHI' CUCTEM
DIAGNOSTICS AND MONITORING OF SYSTEMS

VK 629.735

HpnMeHeHne HeﬁpoceTeBblx TEXHOJIOTHIi B cCHCTEMe KOHTPOJIA TEXHHYECKOro COCTOSIHUA AaBUAIIMOHHOTO
asurareias TB3-117 B nonernbix pexxkumax / fO.H. lmenes, C.H. Brados, A.®. Kpvuuan, C.Jl. I'é0o30ux // Pagno-
TexHHKa : Beceykp. MexxBen. Hayd.-TexH. c0. — 2018. — Brin. 194. — C. 147 — 154,

OmnucaHo MPUMCHCHUC HeﬁpOHHLIX cerell B 3aJadyax JUArHoCTHUKHU aBPIaIIPIOHHOﬁ TCXHUKHN Ha MPUMEPE KOHTPOJIA
UArHOCTHKH TEXHHYECKOTO COCTOSHUS aBHannoHHOTO nBuratens TB3-117 B 6opToBoii cucteme. AKTyalIbHOCTE pado-
ThI 3aKJIFOYACTCs B BO3MOKHOCTH KOHTPOJISI HCKOTOPBIX MapaMETPOB, TAKUX KaK, 4aCTOTA BPAILICHUA POTOPAa KOMIIPEC-
Copa, TeMIeparypa ra3a 3a Typ6I/IHOI71 1 IaBJICHUC 3a KOMIIPECCOPOM, B PCIKUME PCAJIbHOTO BPEMCHHU, YTO IIO3BOJIUT BbI-
SIBUTh OTKJIOHCHUS B pa60Te JABUTATCIIL U OINICPATUBHO IMPHUHATH PCHICHUC O HaﬂBHCﬁmeﬁ SKCIUTyaTallukl BO3AYyHIHOI'O
CyaHa. Hpouecc MNPUHATHUA PCHICHUSA O TCXHUYCCKOM COCTOSHHUMU ABUTATCIIA B PC3YyJIbTATE KOHTPOJIA €TI0 MAapaMETPOB
OCYIICCTBJIACTCS HAa OCHOBC HEYETKOH JIOTHUKH, YTO ABJIICTCS Ba’KHBIM ACIICKTOM B YCJIOBUAX HCTIOJIHOTBI I/IH(I)OpMaLII/II/I.

Knrouesvie cnosa: aBI/IaHI/IOHHHﬁ JABUTATCJIb, BO3AYUIHOC CYIHO, KOHTPOJIb, ITapaMETPbl, METPHUKA

Tabun. 2. Un. 6. bubnuorp.: 11 Hazs.

VK 629.735

3aCT00yBaHHﬂ HeﬁpOMepemean TEXHOJIOTiH B cucTeMi KOHTPOJIIO TEXHIYHOI O CTany aBialIiﬁHOl"O ABUTI'YHA
TB3-117 B nosboTHUX pexkumax / FO.M. [lIvenvos, C.1. Braoos, A.®. Kpuwan, C.J]. I'6030ux // PagiotexHika : Bce-
YKp. MDKBiZI. HayK.-TeXH. 30. — 2018. — Bum. 194. — C. 147 — 154,

Po3kputo 3acTocyBaHHS HEHPOHHHX MEPEX B 3a/a4ax JIarHOCTUKH aBiallifHOT TEXHIKH Ha MPUKIAi KOHTPOIIO
IIarHOCTUKY TEXHIYHOTO CTaHy aBiamiifHoro asuryHa TB3-117 B OopToBiii cuctemi. AKTyadbHICT pOOOTH TIOJIATAE B
MOJKJIMBOCTI KOHTPOJIFO JCSIKUX IMapaMeTpiB, TAKHUX K, 9aCTOTa OOCPTaHHS pOTOpa KOMIIpecopa, TeMIlepaTypa rasy 3a
TypOIHOIO 1 THCK 32 KOMIIPECOPOM, B PEIKIMI pEalbHOTO Yacy, IO TO3BOJHUTH BHSBHUTH BiAXWICHHS B POOOTI ABHTYHA 1
OTIEePaTUBHO MPUHHATH PIMICHHS MPO MOJAIBIIY €KCILTyaTaIlil0 MOBITPSHOTO CyAHa. [Iporec MpUHHATTS pilieHHS PO
TEXHIYHHUH CTaH JIBUTYHA B PE3yJbTaTi KOHTPOJIIO HOTO MapaMeTpiB 3/1iHCHIOETHCSI HA OCHOBI HEYITKOT JIOTIKH, 1110 € Ba-
JKIIMBUM aCIICKTOM B YMOBaxX HEMOBHOTH iH(pOpMAIIii.

Kniouosi crosa: aBiauiiHuii IBUTYH, TOBITPSIHE CYJJHO, KOHTPOJIb, TAPAMETPH, METPUKA

Tabun. 2. Inn. 6. Bibniorp.: 11 Ha3s.

UDC 629.735

Application of neural network technologies in the technical state control system of the aircraft engine TV3-
117 in flight modes / Yu.N. Shmelev, S.1. Vladov, A.F. Kryshan, S.D. Gvozdik // Radiotekhnika : All-Ukr. Sci. Interdep.
Mag. — 2018. — Ne194. — P. 147 — 154,

Application of neural networks in problems of aircraft engineering diagnostics exemplified by the diagnostics
control of the technical state of the aircraft engine TV3-117 in the on-board system is described. The relevance of this
work is the ability to control certain parameters, such as the rotor speed of the compressor, the temperature of the gas
behind the turbine and the pressure behind the compressor, in real time, which will identify deviations in the engine and
promptly decide on further operation of the aircraft. The decision-making process on the technical condition of the
engine, as a result of monitoring its parameters, is carried out on the basis of fuzzy logic, which is an important aspect
in conditions of incompleteness of information.

Key words: aircraft engine, aircraft, control, parameters, metric

2 tab. 6 fig. Ref.: 11 items.

V]IK 621.385.6

Oco0ennocT (hopMUpOBaHHMA HHPOPMANMOHHBIX CHTHAJIOB PE30HAHCHBIX H3MEPHTEIbLHBIX IPe0dpa3oBa-
TeJeil ¢ anepTYPHLIMM M 30HIOBBIMH YYBCTBHUTEIBHBIMH dj1eMmeHTamu /| M. H. Bounoapenxo, I0.C. Bacunves I/
Pangnorexnuka : Beeykp. mexxBen. Hayd.-TexH. ¢0. — 2018. — Brimn. 194. — C. 155 — 160.

HpOBeI{CH aHaJINn3 BJINIHUA U3MCHCHUA yCHOBI/Iﬁ BSaHMO}IeﬁCTBHH ATNCPTYPHBIX W 30HIOBBIX YYBCTBUTCIBHBIX
2JIEMEHTOB PE30HAHCHBIX M3MEPUTENbHBIX Mpeobpa3oBateneii (PUII) ¢ oObekTaMu UCClieJOBaHHUS Ha Mpoiecc GopMu-
pOBaHUS OCHOBHBIX MH()OPMAIMOHHBIX CHTHAJOB. [lomydeHHBIE SKCIEPHMEHTANBHBIC PE3yIbTaThl MO3BOJISAIOT yTBEP-
XKIaTh, YTO aHAJTUTHYECKHE COOTHOIIEHHUSI, KOTOPBIE NCTIOIB3YIOTCS Ul OTIMCAHUS BIMSHUS apaMeTPOB UCCIELYEMbIX
00BEKTOB Ha JOOPOTHOCTH M pe3oHaHCHYI0 yactoTy PUII u ampropu npeamnonaraloT HEM3MEHHOCTD €TI0 CBSI3U C H3Me-
PUTEILHOM CHCTEMOM, Ha MPAKTHUKE HE COOTIOTAr0TCS.

Wn. 4. bubnworp.: 21 Ha3B.

176 ISSN 0485-8972 Paouomexnuxa. 2018. Buin. 194



VJIK 621.385.6

OcodauBocti popmyBanHsi iHdopManiiiHUX CUrHAJIB Pe30HAHCHMX BHUMIpPIOBAJILHUX NMepPeTBOPIOBAYiB 3
anepTYPpHUMHU Ta 30HIOBHMH YyTJHBUMHU ejdementamu / [M. Bonoapenxo, FO.C. Bacunves // PamioTexHika :
Bceykp. mixkBin. Hayk.-TexH. 30. — 2018. — Bum. 194. — C. 155 — 160.

IIpoBeneHo aHaii3 BIUIMBY 3MiH YMOB B3a€MOJIi anepTypHUX ab0 30HAOBUX YYTIUBHUX €IEMCHTIB PEe30HAHCHIX
BHAMIiproBasbHIX TepeTBoproBadiB (PBII) 3 06'ektamu mociiKeHHS Ha mporiec (popMyBaHHS OCHOBHHX iH()OpMamiHIX
curHaniB. OTprMaHi eKCIIEPUMEHTAIbHI PE3yJIbTAaTH TO3BOJISIOTH CTBEP/PKYBATH, [0 AHANITHYHI CITIBBIIHOIICHHS, SIKI
BUKOPHCTOBYIOTBCS ISl OIIMCY BIUIMBY IapaMeTpiB 00'€KTIB, IO JOCITIHKYIOTHCS, Ha JJOOPOTHICTH 1 PE30HaHCHY 4acTo-
Ty PBII Ta anpiopi nepen6avyaroTs HE3MIHHICTD HOTo 3B'S13Ky 3 BUMIPIOBAJILHOIO CUCTEMOIO, Ha MPAKTHII HE BUKOHY-
IOThCA.

L. 4. bibmiorp.: 21 Ha3Ba.

UDC 621.385.6

Features of formation of information signals of resonant measuring converters with aperture and probe
sensing elements / I.N. Bondarenko, Yu. S. Vasiliev // Radiotekhnika : All-Ukr. Sci. Iterdep. Mag. — 2018. — N 194. —
P. 155 — 160.

The effect of changing the interaction conditions of the aperture or probe sensitive elements of resonant mea-
surement converters (RMC) with the objects of investigation on the process of formation of basic information signals is
analyzed. The obtained experimental results allow us to state that the analytical relationships used to describe the influ-
ence of the parameters of the investigated objects on the quality factor and the resonance frequency of the RMC and a
priori assume the invariability of its connection with the measuring system are not observed in practice.

4 fig. Ref.: 21 items.
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