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Currently, fiber Bragg gratings obtained on the basis of photoin-
duced optical fibers doped with a high concentration of germanium
oxide are used as highly sensitive sensors.

However, it is worth noting a significant drawback — the manufac-
turing technology of optical fibers doped with germanium is expensive.

When recording Bragg gratings in a standard telecommunica-
tion fiber, where the molar concentration of germanium in the fiber
core is from 3 % to 5%, interference occurs due to very low and
insufficient light sensitivity. Thus, an important role is played by
solving the problem of low photosensitivity of standard telecommu-
nication fibers for recording Bragg gratings.

This paper presents the results of studies of the spectral charac-
teristics of fiber Bragg gratings based on standard telecommunica-
tion fibers pre-saturated with hydrogen to increase photosensitivity.
According to the results obtained, it was found that under the action
of UV radiation in the presence of hydrogen, the photosensitivity
of the fiber increases and the Bragg wavelength shift is associated
with the saturation of the fiber with hydrogen, the effective modula-
tion amplitude of the induced refractive index is equal to 1.2 with a
refractive index of 1.438. This work proves that the VBR recorded
in the S pre-saturated in hydrogen for 12 days is characterized by
increased photosensitivity.

The experimental results obtained make it possible to use a
Bragg fiber array based on a standard telecommunications optical
fiber saturated with hydrogen in the field of telecommunications,
seismology, engineering geology as fiber-optic sensors of pressure,
deformation, temperature, rotation and rotation, including in ex-
treme environmental conditions.

Keywords: electronics, telecommunications, Bragg grating, op-
tical fiber, simulation.
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The object of the study is a portable system that allows real-time
monitoring of the state of the heart for the timely provision of medi-
cal care. The task of detecting atrioventricular (AV) blocks in the
conditions of free motor activity of the patient is being solved. To
develop a method for detecting AV block, models of the electrical ac-
tivity of the heart were used to take into account the spatiotemporal
organization of the process of spreading excitation, analyze the dy-
namics of the behavior of the cardiovascular systems (CVS) for any
value of the period of atrial excitation, and assess the degree of fitness
of the CVS. The proposed method made it possible to determine the
heart rate (HR) at which the development of AV block is possible.
AV block of the IIT degree — heart rate 304 bpm; AV block of the II
degree with the loss of half of the impulses — heart rate 260 bpm; AV
block IT degree with loss of individual impulses — heart rate 234 bpm;
AV block of the 1st degree — heart rate 200 bpm. Prediction of AV
block allows assessing the degree of “training” of the patient’s heart.
The obtained quantitative results are consistent with the heart rate

values known to modern health care. The developed method was
implemented on the basis of a portable ECG monitoring system
previously developed by the authors. Tests of the portable ECG
monitoring system indicate an increase in the sensitivity and speci-
ficity of diagnosing cardiac arrhythmia and confirm the achievement
of the goal of this study: improving the efficiency of diagnostics and
expanding the functionality of the portable ECG monitoring system.

Keywords: holter monitor, automatic conclusion, cardiovascular
system, cardiovascular disease, life-threatening arrhythmia.
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The tasks of dynamic compensation of reactive power are
solved by means of flexible AC transmission systems using power
electronics devices. The object of this study is a variable voltage
regulator with a capacitive load. This paper considered the prob-
lem of the efficiency of phase voltage regulation on the capacitor
battery to use it as a source to compensate for reactive power. The
results of the study are presented, which justify the effectiveness
of the technique for obtaining a dynamic source of reactive power
based on the use of a thyristor voltage regulator with a capacitive
load. A comparative study of two regimes of the regulator was
carried out: the phase-controlled mode of closing fully controlled
semiconductor gates and the phase-controlled mode for opening
single-core semiconductor gates. Analytical expressions for angu-
lar characteristics of power according to the main harmonics are
derived. It is shown that under the first mode the current through
the capacitor is capacitive, which makes it possible to obtain a
thyristor-adjustable capacitor battery for dynamic compensation
of reactive power in power supply systems. It was found that under
the second mode, simultaneously with the regulation of reactive
power, there is a phenomenon of consumption from the active pow-
er supply network according to the main harmonics. This means
that the regulation of current through an ideal capacity using ideal
phase-controlled semiconductor gates is accompanied by the con-
sumption of the active component of the current from the power
supply network. The resulting component of active power in the
electrical circuit without active resistances is proposed to be called
“active artificial shear power”. The results have been confirmed by
studies on virtual models.

Keywords: voltage regulator, fully controlled semiconductor
gate, static reactive power compensator.
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One of the main errors of the gyrocompass is ballistic devi-
ance, which occurs when maneuvering a vessel. This is an im-
portant aspect related to solving the issue of navigational safety,
which is the object of this research. As part of the study, it is
proposed to improve the regime of analytical gyroscope azimuth
to compensate for the ballistic deviance of marine gyrocompass,
which is the subject of current scientific research.

When using the classic technique for reducing ballistic devi-
ance (physical switching of the device to the mode of gyroscope
azimuth), under certain conditions the gyrocompass after the ma-
neuver may not return to the meridian and lose its performance.
At the same time, classical algorithmic compensation by calculat-
ing ballistic deviance requires information from external devices,
such as a lag and /or a GPS receiver (Global Positioning System).
To compensate for ballistic deviance, this work has improved the
mode of analytical gyroscope azimuth, designed to enhance the
accuracy of the marine gyrocompass on the maneuver, by using a
third-order filter accelerometer for filtration. This makes it pos-
sible to compensate for ballistic deviance and reduce intercardinal
deviance during pitching. The current paper proposes a procedure
for calculating the switching time between gyrocompass modes,
which makes it possible to obtain the predefined value of ballistic
deviance. As a result, the improved technique to reduce deviance
demonstrates an accuracy comparable to the classical one. When
using this technique, the loss by gyrocompass of the properties
of selectivity relative to the meridian (indication of the course)
is excluded because the device does not switch to a gyroscope
azimuth mode.

The proposed observation device can be used on standard
gyrocompasses without the need for reconfiguration and achieve
the desired value of the residual error of deviance compensation
(according to calculations, up to 0.3%).

Keywords: gyrocompass, gyroscope azimuth, analytical gyro-
scope azimuth regime, ballistic deviance, analytical compensation
of errors.
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OIIHKA E®OEKTUBHOCTI BIUIUBY ®OTOCEHCUBLII3AII HA CHEKTPAJIbHI XAPAKTEPUCTUKU
BOJIOKOHHUX BPETIBCbKUX PEIIITOK (c. 6-14)

Orazaliyeva Sandugash, Kadirbayeva Gulim, Chezhimbayeva Katipa

B nauuii yac sk BUCOKOYYTJIMBI CEHCOPU BUKOPUCTOBYIOTHCSI BOJOKOHHI OPETiBChKI PEINTKU, OTPUMAaHi Ha OCHOBI (hOTOIHIYKOBaHMX
ONITHYHNX BOJIOKOH, JIETOBAHNX BIUCOKOIO KOHIIEHTPAIIEI0 OKCHLY TepPMaHilo.

[Ipore BapTO BiI3HAYNTU CYTTEBUI HELOMIK — TEXHOJIOTiSI BUTOTOBJICHHS OIITUYHUX BOJIOKOH, JIEFOBAHUX FePMaHi€EM, € JOPOrOI0.

[Tpu 3ammci GPeriBCbKUX PENTTOK Y CTAaHAapPTHOMY TeJeKOMYHIKaliifHOMY BOJIOKHI, e MOJISIpHA KOHIIEHTpAIlisi TepPMaHilo B CepIeBUHI
BOJIOKHA CTAHOBUTH BiJl 3 % 110 5 %, BUHUKAIOTDH MEPEIIKON Yepe3 JIy)Ke HU3bKY 1 HeJOCTATHIO CBITJIOUYTAUBICTL. TAKUM YMHOM, BasKJIUBY
POJIb Bifirpae BupinteHHst mpobaeMn Hu3bKoi (POTOUYTANBOCTI CTAaHAAPTHUX TEIEKOMYHIKAIITHITX BOJIOKOH JUIST 3aMHCY OPEriBCHKUX PEINTTOK.

VY uiil poboTi npeicTaBieHi pesysbraTd JOCHIKEHb CIEKTPaJbHUX XapaKTepUCTUK BOJOKOHHHMX OperiBChbKMX PEIiTOK Ha OCHOBI
CTaHJAPTHUX TEJEKOMYHIKAIlilHUX BOJIOKOH, IONEpPe/HbO HACHMYEHHUX BOJHEM JUIS MiJABUIIEHHS (HOTOYYTIMBOCTI. 3a OTPUMAHUMU
pesyJIbTaTaMi BCTAHOBJIEHO, TIIO T/ Aicio YD-BUNIPOMIHIOBAHHST Y TPUCYTHOCTI BOAHIO (hOTOUYTIMBICTb BOJOKHA 301IbITyEThCS, a Ope-
riBCHKUIT 3CYB [IOBKUHU XBUJI TIOB'SI3aHUI 3 HACUYEHHSIM BOJIOKHA BOJHEM, e(eKTUBHOIO aMILTITY/I0I0 MOJYJISI] HaBeJeHW TTOKA3HIK
3aJ0MJIeHHsT flopiBHIoe 1,2 3a mokasnuka 3anomsenns 1,48, Ils poboTa moBoauTs, 1o BBP, 3apeecTpoBanuii monepesnbo HACHYEHUM BOIHEM
S nporsirom 12 HiB, XapaKTepU3YETHCS T IBUIIEHOIO (hOTOUYTIAUBICTIO.

OTpuMaHi €KCIIePUMEHTAIbHI Pe3yJIbTaTy A03BOJISIOTh BUKOPUCTOBYBATH BOJOKOHHY OPETiBChKY PElITKYy Ha OCHOBI CTaHIAPTHOTO
TeJIEKOMYHIKaIliifHOTO OTITHYHOTO BOJIOKHA, HACHYEHOTO BO/IHEM, B TaTy3i TeJeKOMYHIKaIliif, ceficMoJIoTii, iHkeHepHOi Te0JIoTii SIK BOJTOKOHHO-
OITHYHI IATYNKY TUCKY, AehopMaltii, TeMiiepaTypu, obepTantst Ta 06epTaHHsl, B TOMY YUCJI B €EKCTPEMAIBHIX YMOBAX.

KiouoBi ciioBa: eJieKTpoHiKa, TeJIeKOMYHiKallii, GperiBChbKi periTki, ONTHYHe BOJIOKHO, MOJIETIOBAHHSL.

DOI: 10.15587/1729-4061.2022. ] ]
PO3POBKA METO/1Y IIPOTHO3Y ATPIOBEHTPHUKYJISIPHOI BJIOKA/IY /711 HOPTATUBHOI CUCTEMU
MOHITOPHMHIY CEPIIA (c. 15-27)

Ainur Bekbay, Zhadyra Alimbayeva, Chingiz Alimbayev, Nurlan Bayanbay, Kassymbek Ozhikenov, Yerkat Mukazhanov

O06'eKTOM JOCTIIKEHHSI € TIOPTATHBHA CHCTEMA, 110 J03BOJISIE B PEKUMI PEAbHOTO Yacy KOHTPOJIOBATU CTAH CEPIIS JIJIsl CBOEYACHOTO
HaJIaHHs MeIMYHOI 10TIOMOTH. BUpinnyeTbest 3aBaHHs BUSBJIEHHS aTPioBeHTpUKYIApHUX (AB) 610Ka/ 3a yMOB BiIBHOI PyXOBOI aKTUBHOCTI
xBoporo. [{ist po3pobkn MeTony BusiBieHHst AB 6Giokamym BHKOPUCTOBYBATH MOJENI €JMEKTPIYHOI aKTUBHOCTI CEpIls, MO 03BOJSIOTH
BpPaxXoBYyBaTU IIPOCTOPOBO-YACOBY OPraHi3allilo IIPOLECy IIOIINPEHHS 36yumeﬁﬁ;1, aHai3yBaTU AMHAMIKY HOBEIIHKU CEPLEBO-CYAMHHOI
cucremu (CCC) 3a Oyb-sKOTO 3HAYEHHS 1epioj 30y/UKeHHs nepecep/ab Ta ouinuty cryminb tperoBanocti CCC. TIpornonoBanuii MeTo
JIO3BOJIMB BU3HAYMTH 4acToTy cepieBux ckopouenb (UCC), 3a skoi MmoxauBuil possutok AB 6mokaau. AB Grokana 11T crynens — YCC
304 yn/x8; AB 6rokana IT crynens 3 Bunaganssm nonosuan imiyabcis — YCC 260 ya,/xs; AB Giokaza I1 cTyreHs 3 BUNaaHHIM OKPEMUX
immyabeis — YCC 234 yu/xs; AB Gaokana 1 crynenst — YCC 200 ya/xs. [Ipornosysannst AB Gokaam 103BOJISE OMIHUTH PiBEHb <«Tpe-
HOBaHOCTI» ceplsd narienTa. OTpuMaHi KiJIbKICHI pe3yJsibTaTi Y3TO/UKYIOTBCS 3 BiIOMUMU Cy4acHOi 0XOpoHU 3/10poB’st 3HaueHHsaMu YCC.
Po3pobiieHnii MeToI peasii3oBaHo 3 ypaxyBaHHsIM paHilie po3pobiernoi apropamu nopratusaoi cucremu EKT- monitopunry. Bunpobysamtst
nopratuBnoi cuctemu EKI-MoHiTOpUHTY CBiluaTh MPO MiZIBUIEHHS YyTIUBOCTI Ta CHEu(iuHOCTi JiarHOCTUKI apDUTMIii CepIls Ta MiTBep-
JUKYIOTh JIOCSTHEHHSI METH IIbOTO JIOCJI/IKEHHS: TiIBUIIEHHST e(DeKTUBHOCTI IarHOCTUKN Ta PO3NIMPeHHsT (DYHKIIOHATBHIX MOKJINBOCTEN
nopraruBHoi cuctemn EKI-moniTopunry.

KmouoBi cioBa: xoJsTepiBcbKe MOHITOPYBaHHSI, aBTOMATHYHUII BUCHOBOK, CEPIEBO-CYJIMHHA CHCTEMA, CEPIIEeBO-CY/IMHHI 3aXBOPIOBAHHS,
SKATTE3ArPO3JINBI apUTMIl.
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BU3HAYEHHS PE;KMMHUX XAPAKTEPUCTHUK PETYJISITOPA HATIPYTH 3 EMHICHUM
HABAHTAKEHHSIM (c. 28-35)

€. 1. ®degis, O. M. Ciakosa

3asanus AMHaMIYHOI KOMIIEHCAlil peakTHBHOI IIOTYKHOCTI BUPILIYIOTh 3ac00aMK THYYKUX CHCTEM IePeJaBaHisl 3MIHHOTO CTPYMy 3
BUKOPUCTAHHSIM MTPUCTPOIB CUIIOBOI eeKTPoHiKH. O6’€KTOM JOCHIKEHHST € PETYJISITOP 3MIHHOI HAPYTH 3 EMHICHUM HaBaHTa)KeHHSIM. B
JIOCJIIPKEeH I BUpilnyBasacst mpodiaema eeKTUBHOCTI (hasoBOro peryJioBaHHsa HAPYId Ha KOHAEHCATOPHii OaTapel 1yt BUKOPHCTAHHS ii B
SAKOCTI JuKepesia Ik KOMIIEHCAllil PeakTUBHOT MOTYKHOCTI. HaBeeHo pesysraTu TOCTiIKeHHS, SIKi 00TPYHTOBYIOTH e(heKTUBHICTD CIIOCO0y
OTPUMaHHS MHAMIYHOTO JKepesa PeaKTHBHOI IOTY’KHOCTI Ha OCHOBI BUKOPUCTAHHS THUPHCTOPHOTO PETYJIATOpa HANPYTH 3 EMHICHUM
HaBaHTaKeHHsIM. [IpoBejieHO MOPiBHSIbHE IOCIIIPKEHHST IBOX PEKUMIB Peryssitopa: peskiuMy 3 (ha30BUM KepyBaHHSM 3aKPUBAHHS [TOBHICTIO
KEpOBAaHUX HAMiBIPOBIIHNKOBUX BEHTHUJIB Ta PEXXUMY 3 (Hha30BUM KePyBAHHIM BiIKPUBAHHS OHOOIIEPAIiHHUX HAITiBIIPOBiTHIKOBUX
BeHTU/IiB. OTPUMAHO aHATITUYHI BUPA3M IS KyTOBMX XapaKTEPUCTUK MOTYKHOCTI 32 OCHOBHOIO rapmoHikom. [lokasano, mo B nepuomy



PEXUMI CTPYM 4epe3 KOHEHCATOP EMHICHWIl, 10 HAJa€ MOKJIMBICTH OTPUMATH TUPUCTOPHO-PEryJbOBAHY KOHIEHCATOPHY OGatapero
JUIS IMHAMIYHOI KOMIIEHCAIlli peakTHBHOI MOTYXKHOCTI B CHCTeMax eJIeKTporocTadanis. BusBieno, 1o B JpyroMy pexuMi OJHOYAcHO 3
PEryJIoBaHHSM PEAKTUBHOI IOTY’KHOCTI CIIOCTEPIraeThCs SIBUINE CIIOKMBAHHS 3 MEPEXKi JKUBJIEHHS aKTMBHOI IOTY)KHOCTI 32 OCHOBHOIO
rapmoHikoro. e o3Havae, 110 perysoBaHHs CTPYMY Yepes i/iealbHy EMHICTD 3a IOTIOMOTOIO i/ieaibHIX (Da30BO KePOBAHWUX HATTIBITPOBITHUKOBUX
BEHTUJIIB CYIPOBO/KYETDCS CIIOKUBAHHAM 3 MEPEXKi KUBJICHHS aKTHBHOI CKJIa/[0BOi cTpyMy. OTpUMaHy CKJIa/[0BY aKTUBHOI MOTYKHOCTI B
eJleKTpHYHiil cxeMi 6e3 aKTUBHUX OIOPIB 3aIIPOINOHOBAHO HA3BATH “aKTHUBHOIO IIOTYKHICTIO IITYYHOTO 3cyBY”. Pe3ysbrati MiATBEPAKEHO
JOCJT/IKEHHSAMN Ha BIPTYaTbHIX MOJIEJISX.

KmouoBi cioBa: perysisaTop HANpyrd, MOBHICTIO KEPOBAHWI HAIIBIPOBIIHUKOBUN BEHTWUJIb, CTATUYHUIT KOMIIEHCATOD PEAKTHBHOI
TIOTY>KHOCTI.
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BJIOCKOHAJIEHHSI PE;KUMY AHAJIITUYHOTO TTPOA3UMYTA JIJIS KOMIIEHCATIIT BAJIICTUYHOT
JIEBIAIII MOPCHKOT'O TTPOKOMIIACA (c. 36-46)

C. B. IBanos, II. Bb. Ouniiinuk, I'. A. Bipuenko

Opnni€eio 3 0CHOBHUX TOXMOOK ripokoMIiiaca € GajicThdHa JeBiallis, 1Mo BUHUKAE PU MaHeBpyBaHHi cyana. Lle cTaHOBUTH BasKIMBUii
acIeKT BUPIIIEHHsT MPOGIeMH HaBiraliitHol Ge31meKn MOPEIIaBCTBa, KA € 00’'€KTOM BUKOHYBAHUX JOCIIIKEHb. Y PaMKaX OCTaHHIX 3a1poIio-
HOBAaHO BJIOCKOHAJIEHHSI PEKMMY aHAII THIHOTO IipoasuMyTa Jisi KoMIeHcallii GaiicTHYHOT eBialii MOPCHKOTo ripoKoMITaca, 1o siBJisie co0010
[IpejIMeT JIAHUX HAYKOBUX PO3BI/IOK.

[Tpu 3acTOCyBaHHI KJIACUYHOTO CTIOCO0Y 3MEHIEHHs GamicTHIHOI AeBiatil ((HisnIHOro mepeMuKaHHsT TPUIALY B PEKUM TipoasuMyTa) 3a
MEeBHHUX YMOB IipDOKOMIIAC TTiCJIsT MAaHEBPY MOJKe He ITOBEPHYTHCS B MepU/liaH i BTPaTUTh Mpale3/laTHICTh. BogHouac kiacnyHa aaropuTMiyHa
KOMIICHCAIliS TIUIAXOM PO3pPaxyHKy GasicTnyuHoi jieBianii Bumarae indopmariii i3 30BHINIHIX TIPUCTPOIB, HAIPUKIIA/L Jiara Ta/abo npuiiMada
GPS (Global Positioning System). /lsist Komrercaitii 6amicTuaHol eBiaiil B gaHiil mpaiti BAOCKOHAIEHO PEKUM aHATITUYHOTO TIPOasuMyTa,
NPU3HAYEHMIT /T Ti/IBUIIIEHHS TOYHOCTI MOPCHKOTO FipOKOMITIAcA Ha MaHEBPI, IIJISIXOM 3aCTOCYBaHHs /I (ijbTpallii KaHaly akceJaepomMerpa
dinsrpa Tperporo mopsiaky. Ile mo3Bossie KoMIeHCYBaTH GaMiCTHYHY [€BIalliio Ta 3HU3UTH iHTEPKApAMHAIBHY /€Bialiio Ha XUTABUIH. Y
POGOTI 3aMPOMIOHOBAHO METOIUKY PO3PAXYHKY Yacy MepPeMUKaHHS MiXK PEKIMAaMU TiPOKOMITACA, SIKa JI03BOJISIE OTPUMATH 3ajIaHe 3HAYEHHS
GamicTiuHOl AieBianil. SIK HACJIOK, BAOCKOHAJIECHUIT CTIOCIO 3MEHIIICHHS JIeBiallii Ma€ TOUHICTb, MOPIBHSAHY 3 KIacuuHuM. [[pr BUKOpUCTAHHI
JIAHOTO C€ToCcOo0y BHKJIOYEHA BTPATa IipOKOMITACOM BJIACTHBOCTI BHOIPKOBOCTI BiIHOCHO Mepumiany (BKasyBamHs Kypcy), 60 Tpuian e
MEePEMUKAETHCS B PESKUM TipOa3iMyTa.

3anponoHOBaHNI CIIOCTEPEKHUI MPUCTPIil MOKHA 3aCTOCOBYBATH Ha CEPIHHMX TipoKoMmacax (Ge3 HeoOXiAHOCTI MepeHanamTyBaHHs i
orpuMaTi GaskaHe 3HAYEHHsT 3aJUIIKOBOI MOXMOKKM KoMITeHcail aesiarlii (3a pospaxynkamu 10 0,3%).

Ka040Bi c10Ba: ripokoMmac, ripoasuMyT, PesKUM aHATITHIHOTO TipoasuMyTa, GadicTHYHA AeBiallis, aHaTITHUHA KOMIIEHCAIlis MOXUOOK.



