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The survey explores the potential for the creation of sun oriented
cells from Kazakhstani p-type semiconductors, filtered by a metal-
lurgical strategy utilizing the benefits of the mono-like innovation. As
per the exploratory information, it tends to be seen that the success-
ful lifetime shows low markers on the solar element taken from the
upper piece of the ingots before the gettering system. This applies to
multi-glasslike silicon cells. After phosphorus dispersion, an expansion
in complete viability should be visible, which doesn’t rely upon the
material under study. Generally speaking, a decrease in the effective
lifetime of charge carriers in silicon can happen because of the presence
of a lot of metal impurities, which can create formations in the form
of deposits in crystal defects or dissolve in silicon. It is shown that
silicon developed by the mono-like innovation has a more drawn out
transporter lifetime contrasted with standard mc-Si. Likewise, it was
shown that during the time spent making a solar element, the lifetime
of charge transporters builds because of the gettering impact without
extra refinement processes. The benefits of the created innovation
were seen at the degree of sunlight based cells, appeared in an expan-
sion in proficiency and a reduction in the conveyance of effectiveness
along the ingot level. All in all, it is shown that a solar cell made of
mono-like silicon has a fairly low corruption of productivity when
presented to light. Mono-like silicon sooner rather than later may
turn into a forward leap in the photovoltaic business because of the
great potential for the development of sunlight-based cells with high
proficiency and a critical decrease in expenses.

Keywords: silicon, mono-like, solar cells, directional crystalliza-
tion, light degradation, total efficacy, output voltage, photovoltaic,
crystalline, conductivity.
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The object of research in this work is a three-phase magneto-
electric generator with magnetic flux shunting based on industrial
induction electric motors.

The presence of a magnetic shunt makes it possible to control
the voltage of the generator by changing the excitation current in
the non-contact electrical winding of the magnetic shunt, which is
powered by direct current. Thus, the problem of stabilization of the

output voltage of the generator with permanent magnets is solved
when the speed of rotation and load change.

This paper reports the construction of a three-dimensional field
mathematical model of the generator, which allows for electromag-
netic calculations of the generator with specified parameters, taking
into consideration the influence of final effects, magnetic scattering
fields, as well as their radial-axial nature. The results of the calcula-
tion of the electromagnetic field are the initial parameters for build-
ing a simulation model in the MATLAB-Simulink environment. A
simulation model of a magnetoelectric generator with magnetic flux
shunting under conditions of changing rotational speed and load has
been constructed in the MATLAB-Simulink environment.

On the basis of the built models, the performance characteristics
of a magnetoelectric generator with magnetic flux shunting were
established, which show the limits of control of the output voltage.
Adjusting characteristics were determined at zero and rated shunt
current for different types of load. The adjusting characteristics of
the generator are presented at the rated voltage of the generator for
different types of load and with an increase to 150 % of the rated
value. The study’s results show the high efficiency of the voltage
control system of a magnetoelectric generator with a magnetic shunt
at different speeds of rotation and load

Keywords: magnetoelectric generator, magnetic shunt, voltage
control, load change, speed change
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Existing information-measuring systems (IMS) do not fully cor-
respond to the tasks of monitoring electric power installations (EPT)
in terms of their characteristics. The capabilities of IMS have certain
limitations regarding the probability of measurement results and the
degree of invariance to the influence of operational factors. This proves
that for modern failure-free EPI technical operation, new diagnostic
tools are in demand. Such means should be seamlessly integrated in
IMS to enable high operational efficiency and performance reliability.
Therefore, it is of particular relevance to tackle the scientific and tech-
nical issue of rational combination of protection and preservation of
the characteristics of fiber-optic sensors of relative humidity control
systems in ship EPI. To solve the problem, the chosen object of this
study is the processes of formation and transformation of the diag-
nostic signal in the means of humidity control. It has been established
that the improvement of the characteristics of the control means can
be achieved through the synthesis of known optical circuits and the
latest materials. To register the parameters of relative humidity, a new
circuitry solution was proposed for the sensor based on fiber-optic and
elements made of nanomaterials. The main feature of the proposed
monitoring tool is invariance to operational destabilizing factors.
The scope of application of the obtained research results involves
distributed fiber-optic systems for monitoring the technical condition
of ship electric power systems. The introduction of a new means for
measuring humidity will make it possible to achieve an increase in the
efficiency of use and reliability of EPI by reducing the accident rate
by 6...11 %, as well as a decrease in operating costs by USD 8...10 per
1 kWh of generated power per year of operation with an average load.

Keywords: electric power installations, relative humidity, opti-
cal fiber, refractive index, layered structure.
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The objects of research are the designs and manufacturing tech-
nologies of a combined fiber-optic sensor. It is used in extreme operat-
ing conditions. The essence of the task is to study the constructive
and technological compatibility of optical and micromechanical prin-
ciples of simultaneous measurement of several heterogeneous physical
quantities. In this regard, the chosen modular conversion principle
solves the problem of combined conversion. The developed design
and technology of the electro-adhesive connection make it possible
to significantly reduce the internal mechanical stresses in the sensor
and thereby increase the stability of the combined sensors in extreme
operating conditions. Analytical models linking the magnitude and
orientation of internal mechanical stresses with the characteristics
of temporary stability for complex structures, as a rule, are absent.
In practice, the obtained research results can be applied to combined
pressure and temperature sensors, pressure and vibration, etc.

Keywords: fiber optic, sensor, formation, electro-adhesive, con-
nection, etching, stability, combination of functions
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XAPAKTEPUCTUKU ®OTOEJEMEHTIB 3 BUKOPUCTAHHAM TEXHOJIOTTI BAPOBHUIITBA
MOHOKPUCTAJIYHOTO KPEMHIIO 3 TOYKU 30PY TEXHIYHOI TA EKOHOMIYHOI EOEKTUBHOCTI
TA TIOPIBHAHHSA 3 TPA/IUIIMTHUM METO/IOM OTPUMAHHH (c. 6-15)

Dastan Kalygulov, Sergei Plotnikov, Philippe Lay

Y po6oTi OCHiIKYETHCS MOTEHIA IS CTBOPEHHS (OTOETEMEHTIB 3 Ka3aXCTaHCHKUX HAMiBIPOBIAHUKIB P-THUITY 32 MeTaIyPriiiHOIO
CTpaTeriero 3 BUKOPUCTAHHSAM MepeBar iHHOBAIIiiHOT TEXHOIOTI] BUPOOHUIITBA MOHOKPUCTAIIUHOTO KPEMHII0. 3TiZHO 3 OCHIIHUIIBKOO
indopmartieio, MojKHa TOGAYNTH, 1O TEPMIH CIy:KOM Ma€ HU3bKI MOKa3HUKHU Ha (HOTOENEMEHTI, B3ATOMY 3 BEPXHBOI YACTUHI 3JUTKIB
nepeji mporecoM rerrepyBanHs. 1le BimHOCUThCs 110 GaraTomapoBUX CKIOMOAIGHUX KpeMHi€BUX ejeMeHTiB. Ilicist aucrepryBaHHs
hochopy MoskHa criocTepirati 36iJAbIIEHHST 3arajJbHOT e(DEKTUBHOCTI, B HE3aJIEKHOCTI Bijl IOCAIZKYBaHOTO MaTepiany. Baarasi kaxyumn,
3MEHIIeH sl IIiCHOro TepMiHy cayKOu HOCIIB 3apsiiy B KPeMHil MOsKe cTaThCs Yepe3 MPUCYTHICTh BEJIMKOI KiJTbKOCTI MeTaJeBUuX J0-
MIIIOK, sIKi MOKYTH CTBOPIOBATH YTBOPEHHS y BUTJIAML BifikianeHb B gedekrax kpuctaai abo pozunnsrucs B Kpemuii. [Tokazamno, 1o
KpeMHiil, po3po6JeHnii 3a JOMOMOT0I0 IHHOBAIIHHOT TEXHOJIOTIT BUPOOGHUIITBA MOHOKPUCTATIYHOTO KPEMHII0, Ma€ OiJIbI TPUBAIU TEp-
MiH cJIy:KOU HOCIst B TIOPIBHSHHI 31 CTAaHIAPTHUM MOJIKPUCTATIYHUM KpeMHieM. Takosk 6yJI0 TOKa3aHo, 10 MPOTSATOM Yacy, BUTPAYEHOTO
Ha BUTOTOBJIEHHST (OTOETEMEHTA, TEPMIH CJIYROM HOCIIB 3apsiny 361MbIIyEThCS Yepe3 BIUIUB TeTTePYBaHHs (€3 TOAATKOBUX MPOIECiB
ountienns. [lepesarn cTBopeHoi iHHOBaNiiHOT TexHOMOTIT Oyin moMiveHi B cTytneHi GpoToeseMenTiB, POABUANCA Y MiABUIIEHH] TPO-
JYKTUBHOCTI Ta 3HMIKEHHI nepeadi epeKTUBHOCTI Ha piBHI 31MTKA. B 1isoMy, mokasamno, mo ¢hoToeseMeHT, BUTOTOBJIEHHUH 3 MOHOKPHC-
TaJiYHOTO KPEMHII0, MA€ OCUTHh HU3bKe 3HMIKEHHS MPOAYKTUBHOCTI TIPW BIIMBI CBiT/Ia. MOHOKpUCTANIYHNN KPEMHIH paHo 49U Mi3HO
MOJKe CTaTU IPOPUBOM Y (DOTOETEKTPUYHII raysi uepes BeJUKuil oTeHIial 11s po3poOKu GOTOESEMEHTIB 3 BUCOKOIO IPOAYKTUBHICTIO
i KpUTHYHUM 3HIDKEHHSM BUTpAT.

Kiiouosi ciioBa: kpemHiil, MOHOKPUCTANIYHUIL, (hOTOETIEMEHTH, CHPSIMOBAHA KPUCTAJIi3allisl, MOTIPIIEHHS BJIACTUBOCTEH i/l €10 CBIT-
Ja, 3arajgbHa e(eKTUBHICTD, BUXi/{HA HApyTa, (POTOCTEKTPUIHNN, KPUCTATIYHUI, TPOBIHICTD.
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PO3POBKA CUCTEMU KEPYBAHHSA HAIIPYTOIO MATHITOEJTEKTPUYHOTO TEHEPATOPA 3
HIYHTYBAHHAM MATHITHOTO IIOTORY JIJIFd EJIEKTPOEHEPTETTYHUX KOMILJIEKCIB (c. 16-25)

M. 4. OcrpoBepxos, B. B. Uymak, O. JI. Tumomyk, M. A. KoBanenko, €. C. IrnaTiok

O6’exToM HoCTipKeHHS B poOOTI € TpudasHuii MarHiTOeJeKTPUIHAN TeHepaTop i3 MYHTYBaHHAM MarHiTHOTO MOTOKY Ha OCHOBI
cepilfHUX AaCHHXPOHHUX €JIEKTPOABUTYHIB.

HasBiicTh MarmiTHOTO IIYHTA TO3BOJISIE KEPYBATH HATIPYTOIO TeHEPATOpa 3a A0TOMOTOIO 3MIiHN CTPYMY 30y/UKeHHsT B 6€3KOHTaKTHIN
eJIEKTPUUHI{T 0OMOTI MarHiTHOTO IYHTA, SIKa )KUBUTHCS MOCTIHHUM ¢cTPyMOM. TaKuM 4MHOM BUPINIyEThCs 1pobiaeMa cTabinizanii Bu-
XiZIHOT HANPYTU FeHepaTopa i3 MOCTIHHIMK MATHITAME IIPU 3MiHI MIBUAKOCTI 06ePTAaHHSA Ta HABAHTAIKCHHSI.

Y po6oTi po3pobieHo TPUBUMIPHY MTOJHOBY MATEMATIYHY MOJEJb FeHEPATOPA, 10 [03BOJISE 3IIICHIOBATH eJIEKTPOMATHITHI po3pa-
XYHKH TeHepaTopa 3 3aJJlaHiMI ITapaMeTpaMy 3 ypaxXyBaHHSIM BIIUBY KiHIleBUX eeKTiB, MAarHITHUX TTOJIiB PO3Cil0OBaHH: Ta iX pajiaabHO-
akciaJbHOTO XapakTepy. PesysibraTi po3paxyHKy eJeKTPOMArHiTHOTO T0Jist € BUXIAHUME apaMeTpaMu Ui po3poOKH iMiTamiinoi Mo/e-
ai B cepenosunti MATLAB-Simulink. Po3po6iieHo imitamiiiny Mojiesib MarHiTOEJIEKTPUYHOTO FeHEPATOPA 13 HIYHTYBAHHSIM MarHiTHOTO
MOTOKY B YMOBaX 3MiHM MIBUAKOCTI obepTanns Ta HaBaHTaskeHHs B cepenosuiti MATLAB-Simulink.

Ha ocHoBi po3pobueHnx Moesieil OTpuMaHo poOoUi XapaKTepPUCTHKKM MArHiTOEJIEKTPUYHOTO TeHeparopa i3 IIYHTYBAHHSIM Mar-
HITHOTO TIOTOKY, SIKi TOKA3yIOTh MeKi KepyBaHHSI BUXIHOWO HApyrowo. OTpUMaHO PerysioBajbHi XapaKTePUCTHKN TIPU HYJIbOBOMY Ta
HOMIHAQJIBHOMY CTPYMi IIIHTA /I/IS PI3HOTO THITY HaBaHTakeHHs. [IpescTaBieno perymoBaibHi XapaKTepUCTHKN TeHepaTopa Mpu HOMi-
HAJIBHIN HANPy3i reHepaTopa s PI3HOTO TUIYy HABAHTAKEHHs Ta npu 30iabuieHns 10 150 % Bix HOMiHANIBHOTO 3HaYeHHs. Pesyabratu
JIOCTTIZIPKEHHS TIOKa3yI0Th BICOKY e(DeKTHUBHICTh CHCTEMN KePyBaHHs HATIPYTOIO0 MarHiTOEJIeKTPUYHOTO TreHepaTopa 3 MarHiTHUM IIYyHTOM
[PU Pi3HUX MBUAKOCTAX 0OEPTAHHS Ta HABAHTAKEHHSL.

KiiouoBi cioBa: MaraiToeleKTpUUHNI reHepaTop, MATHITHUI NIYHT, KEPYBAaHHS HAPYTOIO, 3MiHA HABAHTAKEHHS, 3MiHa MBHU/IKOCTI.
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YAOCKOHAJIEHH 3ACOBIB JIATHOCTYBAHHA TEXHIYHOT'O CTAHY CYIHOBHUX
EJJEKTPOEHEPTETUYHIX YCTAHOBOK (c. 25-33)

A. K. Canpgnep, B. B. Bygamko

Icnyioui indopmartiitno-sumipioBanbii cuctemu (IBC) 3a cBoiMu XapakTepucTukaMu He TTOBHOIO MipOIO BiJIITOBIZAIOTh 3aBIAHHIM
MOHITOpUHTY esekTpoeHepreTnunnx ycranoBok (EEY). Moxsmusocti IBC MaooTh meBHi 06MeKEHHsI 1100 BIPOTIAHOCTI pe3yabTaTiB
BUMIpIOBAHHS Ta CTYIHeHi iHBapiaHTHOCTI 0 BIUINBY eKCITyaTamiiiaux ¢gaktopis. [le moBoanTh, M0 A0 cydacHOi TeXHIYHOI €KCILTy-
atanii EEY 1o nepeasiaMosoro crany sarpebysani HOBI 3acobu jiarHoctyBans. Taki 3aco0u MOBUHHI OPraHiuHO IMIJIEMEHTHCS /10




IBC, 3abe3meuyBaTi BUCOKY €KCILUTyaTaniiiHy eeKTuBHICTh Ta HaAiliHicTh GyHKIIOHYBaHHs. ToMy 0COOJMBOT aKTyaqbHOCTI HabOyBae
PO3B’ S3aHHSI HAYKOBO-TEXHIUHOT TPOGIEMH PAIiOHATBHOTO CIIOIYUEHHS 3aXICTY Ta 30€PeKEHHsT XapaKTEPUCTUK BOJTOKOHHO-OMTHIHIX
JAATYMKIB BITHOCHOI BOJIOTOCTI cricTeM KOHTPoJIo cyanosux EEY. Jlng Bupienns npobaeMu BU3HaAYEHO 06 €KT AOCAIIKEHHST — IPOIIECH
(opmyBaHHs il IEPETBOPEHHSI IATHOCTUYHOTO CUTHAIY Y 3ac00i KOHTPOJIIO BOJIOTOCTI. BeTaHOBIEHO, 1110 BAOCKOHATIEHHS XapaKTepUC-
TUK 3aC00iB KOHTPOJIIO MOKe OYyTH JOCATHYTO 3a PaXyHOK CHHTE3y BiIOMHMX ONTHYHUX CXEM Ta HOBITHiX Marepiamis. /lis peectpartii
rapaMeTpiB BiZIHOCHOT BOJIOTOCTI 3alIPOTIOHOBAHO HOBE CXEMOTEXHIUHE PillleHHS IaTUMKa HAa OCHOBI BOJIOKOHHO-ONTUYHUX TA €JIEMEHTIB
3 Hanomarepiaais. OCHOBHA BIAMIHHICTh 3alIPONOHOBAHOTO 3200y MOHITOPUHTY MOJISTA€ B IHBAPIaHTHOCTI 10 eKCIIyaTalliiiHuX jecra-
6inizyounx daxropis. Chepa BUKOPUCTAHHS OTPUMAHUX PE3YJIBTATIB AOCHIKEHHS 3aMyYae 10 cebe PO3MoiIeH] BOTOKOHHO-ONTUYHI
CHCTEMH MOHITOPHHTY TEXHIYHOTO CTAHy CY[HOBHX €JIE€KTPOECHEPTETHIHNX CHCTEM. BIPOBa/KeHHST HOBOTO 3aC00y BUMIPIOBAHHS BOJIO-
rOCTi IO3BOJIUTD JJOCSTTH MiBUIIleHHs e(heKTUBHOCTI BUKOpucTanHs ta Hagiinocti EEY 3a paxyHox sHmxkenns apapiitnocri ua 6...11 %,
Ta 3MEHIIEeHHs eKCIIyartaiiaux surpar Ha 8...10 am. 1o/, Ha 1 KBT T reHepoBaHOi TOTYKHOCTI 3a Pik poOOTH 31 CEPEAHPOCTATUCTUUHUM
HaBaHTAKEHHSM.

Kmo4oBi cioBa: esleKTpoeHepreTHYHI YCTAHOBKH, BiJIHOCHA BOJIOTICTh, ONITHYHE BOJIOKHO, TOKA3HUK 3aJI0MJIEHHS, IIapyBaTa CTPYK-

Typa.
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PO3POBKA KOHCTPYKIIIi TA TEXHOJIOTTI BUTOTOBJIEHHS KOMBIHOBAHOTO BOJIOKOHHO-
OINTUYHOTO JIATUYUKA JIJII EKCTPEMAJIbHUX YMOB EKCIIIVATAIIII (c. 34-43)

Assem Kabdoldina, Zhomart Ualiyev, Nurzhigit Smailov, Feruza Malikova, Kuralay Oralkanova, Murat Baktybayev, Dinara Arinova,
Askar Khikmetov, Aktoty Shaikulova, Lashin Bazarbay

OG6’eKkTaMu JIOCTIKEHHS € KOHCTPYKIII Ta TEXHOJOTII BUTOTOBJIEHHS KOMOIHOBAHOTO BOJOKOHHO-ONTHYHOTO JAATYMK, 1O BH-
KOPHUCTOBYETLCS B €KCTPEMATbHUX YMOBax ekciryatarii. CyTh 3aBIaHHS MOJATAE Y MOCTIKEHHI KOHCTPYKTUBHOI Ta TEXHOJIOTIYHOI
CYMICHOCTI ONITHYHMX TAa MiKPOMEXaHIYHNX HPUHIIUIIB 0/[HOYACHOTO BUMIPIOBaHHS KiJIbKOX Pi3HOPiAHNUX (Di3sUYHUX BesndH. Y 3B'I3Ky
3 IIUM 06paniil MOLYJIPHUN MPUHIINII TIEPETBOPEHIS BUPIITye mpobiaeMy KoMOIHOBAHOTO mepeTBopentst. Po3pobiena KOHCTPYKILST Ta
TEXHOJIOTiST eJIEKTPOAATE3INHOTO 3’ €IHAHHS [03BOJISIOTH 3HAYHO 3HU3UTH BHYTPIIIHI MEXaHIYHi HATIPYTH B AATUYUKY i TUM CAMUM Iif-
BUIIUTH CTIHKICTh KOMOGIHOBAHNX AATYMKIB B €KCTPEMATBHIX YMOBAX €KCILIyaTarlii. AHATITHYHI MO/, 0 OB’ A3YI0Th BETMINHY Ta
CIIPSMOBAHICTD BHYTPINIHIX MEXaHIYHUX HATIPYT 3 XapaKTePUCTUKAMI TUMYACOBOI CTIIKOCTI CKJIAHUX KOHCTPYKILil, SIK MPABWJIO, Bifl-
cyTtHi. Ha mpaxkTuIili oTpuMaHi pe3yJbTaTi JOCAiIKeHb MOKYTh OYTH 3aCTOCOBaHI 10 KOMOIHOBAHUX JaTYUKIB TUCKY Ta T€MIIEPATYPH,
THCKY Ta BiOparii Ta im.

K1040Bi ¢10Ba: 0ONITOBOJIOKHO, IaTYKK, (DOPMYBAHHS, €IEKTPOA/Ire3is, 3'€/IHaHHs, TPABJIEHHS, CTaGLIbHICTD, CyMilleHHsT (DYHKILI.




