ISSN 0321-2653 M3BECTHA BY30B. CEBEPO-KABKA3CKHM PETHOH.

TEXHUYECKUE HAYKH. 2013. Ne 5

YIIPABJEHUE, BBIYNCJ/IMTEJIBHASA TEXHUKA U UHO®POPMATUKA

VK 621.865.8:004.891.3

MOJAEJIM U METOAblI TMATHOCTUPOBAHUA
N NPOI'HO3UPOBAHUSA TEXHHYECKOI'O COCTOSAHUA
MOJIYJIEA NBUKEHUS MEXATPOHHBIX CUCTEM

©2013r.

I'neboe Huxonaii Anexceesuu — I-p TeXH. Hayk, mpodeccop,
Kagenpa «MexaTpOHHKA U THIPOIMHEBMOABTOMAaTHKa», FOxHO-
Poccuiicknii  rocynapcTBEHHBIH TEXHHYECKMH YHHMBEPCHUTET
(HoBouepkacckuii mosnutexHudeckuit MHCTUTYT). Tem. (8635)
25-52-46. E-mail; aprim.srstu@mail.ru

Kpyenosa Tamesana Huxonaeéna — KaHI. TEXH. HayK, JOLEHT,
Kagenpa «MexaTpOHHKA U THIPOIHEBMOABTOMAaTHKa», FOkHO-
Poccuiicknii rocynapcTBEHHBIH TEXHUYECKMH YHHBEPCHUTET
(HoBouepkacckuii mosnutexHudeckuit MHCTUTYT). Tem. (8635)
25-52-46. E-mail: aprim.srstu@mail.ru

H.A. I'nebos, T.H. Kpyznosa

Glebov Nikolay Alexeevich — Doctor of Technical Sciences,
professor, department «Mechatronics and Hydropneumoauto-
matics», South-Russia State Technical University (Novocher-
kassk Polytechnic Institute). Ph. (8635) 25-52-46. E-mail:
aprim.srstu@mail.ru

Kruglova Tatyana Nikolaevna — Candidate of the Technical
Science, associate professor, department «Mechatronics and
Hydropneumoautomatics», — South-Russia  State  Technical
University (Novocherkassk Polytechnic Institute). Ph. (8635)
25-52-46. E-mail: aprim.srstu@mail.ru

Paccmompenvt mamemamuueckue mooenu u mMemoosbl OUAZHOCMUPOBAHUS U NPOSHOZUPOBAHUSL MEXHUUECK O-
20 COCMOSIHUSL MOOYIell OBUICEHUSL MEXAMPOHHBIX CUCTEM, OCHOBAHHbIE HA COBMECIHOM UCNONb308AHUU ANNA-
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The mathematical models and methods of diagnosing and predicting the technical condition of the modules
motion mechatronic systems based on the combined use of fuzzy logic and artificial neural networks are consid-
ered. The results of experimental studies of methods of diagnosis and prognosis. Define a device for the practi-

cal implementation of the proposed methods.

Keywords: mechatronic system; motion module; diagnosticing; forecasting; fuzzy logic; neural network.
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Buinonnenvt uccreoosanus énusHus YyeHmMpoOE’CHbIX CUL UHEPYUU HA pabomy mpeHaxcépos O N0020mos-
KU KOCMOHABMOS NPU GbINOJIHEHUU UMU ONEPAYUl WTIO308AHUS, 3a0ad 6HEKAPAOEIbHOU 0esimelbHOCmU U pabom
Ha niaHemax ¢ noHudceHHou epasumayuei. Onpedenenvl 0CHOGHbIE BAKMOPDI, GIUSIOWUE HA MAKCUMATbHbLE
SHAYEHUs YEHMPOOENHCHBIX CUN UHEPYUL, OCLICMBYIOWUX HA KOCMOHABMA U MELEHCKY CUCTNEMbl 2OPU3OHMATbHBIX
nepemewenutl, 6bINOJHEHHOLL C PA30ENICHUEM CTOICHO20 OBUIICEHUS 8 NOTSPHOU CUCeEMe KOOPOUHAM.

Kniouesvie cnosa. KOCMOHABT, TpeHaxcép; MoJIsApHasA CUCTEMA KOOPAUHAT, ]_IeHTpO6€)KHa$[ CHJla MHEpLHH.

The studies of the influence of the centrifugal forces of inertia on the simulators' work for training of astro-
nauts by their accomplishment of sluicing operations, the problems of outside spaceship activity and works on
planets with reduced gravitation. The main factors are determined which influence on the peak value of centrif-
ugal force of inertia acting on the astronaut and the trolley system of horizontal movements of performed with
the division of the complex motion in the polar coordinate system.

Keywords: astronaut; simulator; polar coordinate system; the centrifugal force of inertia.
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Ionyuena 3asucumocmov KIIJ] nacoca om nodauu npu usmeHeHuu 4acmomsl epaujerus: pabouux xkoaéc. Ilo-
KA3aHo, 4mo YKa3aHHas Xapakmepucmuka 3a6Ucum He mojbko om eé 6uod npu HOMUHATLHOU Yacmome epauy e-
HUsL, HO MAKJCe OM XAPAKMePUCMUKY 2UOPAGIUYECKOU cemu, HanopHOU Xapakmepucmuky Hacoca u napamem-
PO8 pabouezo pexcuma npu HOMUHATLHOU Yyacmome epaujerust. JJoKasano, 4mo CHUdICeHUe pacxooa 2NeKmpo-
OHepeUuU HA 2AABHBIX 80000MIUBHBIX YCMAHOBKAX WAXM 603MOICHO MONbKO nogviuenuem oowezo KIIJ] ycma-
HOGKU, 8 HACTNHOCIU U3MEHEHUEeM YaCmOombl 8pawenus pabouux Koiéc Hacoca.

Kniouesvie cnosa: maxTHBI; EHTPOOEIKHBIN HACOC; XapaKTEPUCTHKA; YaCTOTA BpalleHus;, Hanop; moxada; KI1/I.

The functional dependence of pump efficiency on its delivery with changing rotation speed of impellers was
obtained. In was shown, that this characteristic depends not only on its form under rated rotation speed, but also
on the hydraulic mains characteristic, the pump head-delivery characteristic and the parameters of operating
conditions under rated rotation speed. It was demonstrated, that energy saving at the main mining water-
removal plants is only possible by increasing the total efficiency of the plant, specifically, by changing rotation

speed of pump impellers.

Keywords: mining; centrifugal pump; characteristic; angular frequency; head; delivery; efficiency.

Jluteparypa

1. Cmawunos FO.I1., bouenxos /[.A. K nmepecuery Hamop-
HOM XapaKTepPHCTHKH IEHTPOOEKHOTO Hacoca NpH H3-
MEHEHUH YacTOTHI BpameHus: pabounx konec // I'opHOe
obopynoBanue u dnekTpomexanmka. 2008. Ne 12,
C. 18 - 20.

2. Ilonoé B.M. BomoOoTIMBHBIE YCTaHOBKH: CIIPABOYHOC
mocobue. M., 1990.

3. CranuoHapHBle YCTaHOBKH IIaxT / moj obm. pex. b.®.
Bbpartuenko. M., 1977.

4. Yepkacckuii B.M. Hacocel, BEHTHISATOPBI, KOMITPECCO-
pel. M., 1984.

Ilocmynuna ¢ pedaxkyuio

. Stashinov Yu.P., Bochenkov D.A. K pereschetu napornoj
harakteristiki centrobezhnogo nasosa pri izmenenii
chastoty vrascheniya rabochih koles // Gornoe oborudo-
vanie i ‘elektromehanika.  2008.  Ne 12.
S. 18 - 20.

2. Popov V.M. Vodootlivnye ustanovki: spravochnoe
posobie. M., 1990.

3. Stacionarnye ustanovki shaht / pod obsch. red. B.F.
Bratchenko. M., 1977.

4. Cherkasskij V.M. Nasosy, ventilyatory, kompressory. M.,
1984.

8 anpens 2013 2.



mailto:yustashinov@yandex.ru
mailto:yustashinov@yandex.ru
mailto:Boch2010D@yandex.ru
mailto:Boch2010D@yandex.ru

ISSN 0321-2653 M3BECTHA BY30B. CEBEPO-KABKA3CKHM PETHOH.

TEXHUYECKUE HAYKH. 2013. Ne 5

TEINVIOTEXHUKA

VK 536.633.2

N30XOPHAS TEIIVNIOEMKOCTH U ®A30BOE PABHOBECHE
®PEOHOB R4104 M R507

©2013r.

lléopanuukoe Bacunuii Meanoéuu — A-p TeXH. HayK, BEAYIIUI
Hayd. COTp., MHCTUTYT mpobnem reotepmuu, [larectanckuit
HayuHbId UeHTp, Poccuiickas akamgemus Hayk. E-mail:
vasiliy _dv01@mail.ru

Pamasanosa Huuapa Ilawaesna — acnupant, MHCTUTYT mpo-
Onmem reotrepmuu, JlarecTaHCKHid Hay4yHBIH LEeHTp, Poccuiickas
aKaJgeMus HayK.

B.U. [leopanuuxos, /.11. Pamazanoea

Dvoryanchicov Vasiliy Ivanovich — Doctor of Technical Scienc-
es, chief rescarch assistant, Institute sor Geotheemal Problems of
the Dagestan Scientific Centre of Russian Academy of Sciences.
E-mail: vasiliy_dv0l@mail.Ru

Ramazanova Dinara Pashaevna — post-graduate student, Insti-
tute sor Geotheemal Problems of the Dagestan Scientific Centre
of Russian Academy of Sciences.

Ipusoosmcs daunvie uzoxopuoi mennoémxocmu gpeornos R4104 u R507, paccuumannvlie Ha ocHoge OaH-
HbIX 00 SHMPONUU, NPUBOOUMbLE 8 umepamype. /lannvie 00 U30XOPHOU MENTOEMKOCU PPEOHO8 MO2Ym Dblmb
UCHONBL30BAHBL OISL ONMUMUZAYUY NPYU IKCHAYAMAYUY MENTOBbIX HACOCO8, XON0OUNLHOU MEXHUKU.

Kniouesvie cnosa. u3zoxopnas MenioémMKoCmy; Xﬂadaeeﬁm; (l)a3060€ paernoesecue.

Data of an isochoric Heat capacity of freons R 410A and R 507, calculated on the basis of data on the en-
tropy, given in literature are provided. Data on an isochoric heat capacity of freons can be used for opimiration
at aperation of thermal pumps, refrigerating eguipment.

Keywords: isochoric heat capacity; phase eguilibrium.
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Cocmasnenvi ypagrenus ougp@ysuu npu CHeKaHuy NOPUCIbIX 2eMePOSeHHbIX CUCEeM NpU Heusomepmuye-
cKom npoyecce Haepesa. I10Ka3ano NPUHYUNUATLHOE OMAUYUE 8 Xapakmepe Ou@Gy3uoHHbIX nPOYeccos Ha nep-
60Ul U BMOPOL CMAOUAX CNEKAHUS, A MAKHCe YCMAHOBNIECHbI MAMEMAMUYecKue 3a6UCUMOCU, ONUCLIBAIOUjUe
Kunemuky oughgysuu. Paccmompen memoo onpedenenus kosgguyuenma nosepxHocmuou ouggysuu 6 npoyec-
ce U30MEPMUYECKO20 U HEU3OMEePMUIECcKo2o cnekanus. Ha ocnoge skcnepumeHmanbHuix OaHHBIX paccyumaHbsl
KO3 huyuenmul n08epXHOCMHOU OUGy3uu 01 Karcool cmaouu CneKaHusl.
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Has rpaHula.

The diffusion equations are worked out at sintering of porous heterogeneous systems at not isothermal pro-
cess of heating. Basic difference in character diffusion processes at the first and second stages of sintering is
shown, and also the mathematical dependences describing xkurnemuxy diffusions are established. The method of
definition of factor of superficial diffusion in the course of isothermal sintering is shown. On the basis of experi-
mental data factors of superficial diffusion for each stage of sintering are calculated.

Keywords: diffusion; bimetal; porosity; diffusion process; coefficient of diffusion; interlayer boundary.
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Mathematical model of the development of the contact section with high quality interparticle joining is pro-
posed. Experimentally the adequacy of the proposed model is confirmed.

Keywords: contact section; joining; porosity; electric resistance.
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THokaszarno, umo ucnoab308anue MeKMPOMASHUMHO20 8030€UCMEUs NPU UsMeTbYeHuY Mamepuania ¢peppuma
CMpOHYUsL 8 OUNLHOU MelbHUYe NO3GONULO CYUWECMBEHHO UHMEHCUDUYUPOBAMb NPOYECcC NOMOA, NOBLICUMD
O00HOPOOHOCMb pacnpedeNeHUs: YACmuy No pasmepam U ux aKmueHOCMb 3a CUem CO30aHUs MUKPOUCKANCEHUL
KPUCMAIUYECKOU PeulemKu.

Kniouegvie cnosa: mexaHnveckoe M3MeNbYeHHE; MOPOIIKU (peppOMarHUTHBIX MaTepUajIoB; JUCIIEPCHBIA COCTaB; MHK-
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The paper shows, that the application of electromagnetic effect to strontium ferrite milling process in beater
mill allowed to intensify the milling, to increase the uniformity of particle size distribution and their activity by
means of creating lattice microdistortions.

Keywords: mechanical milling; powders of magnetic materials; grain size distribution; microstructure.
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Hznazaromess memooono2ust u pe3yibmanmsl MOOCIUPOBAHUST OUHAMUYECKUX DENCUMOE PABOMbL CLOJICHBIX
2UOPONPUBOOHBIX CUCTNEM, OCHAUJEHHBIX NEPEUYHBIMU UCHOYHUKAMU IHEPSUU O8YX MUNOG: 08U2AMENSIMU BHY N1~
PEHHE20 C2OPAaHUsl U INEKMPUUECKUMU O8ULAMETSIMU, PADOMATOWUMU 8 MIANCENLIX YCI08USX sKcnayamayuu. I1o-
Cle0HUue  COBMECMHO C  2UOPONPUBOOHLIMU — CUCHEMAMU  MOOEAUPYIOMCA — KAK — eOuHbvle  menio—
INEKMPOCUOPOMEXAHUNECKUE CUCTEMbL, ONMUMATILHOE YRPAGIEHUE KOMOPIMU MOdCem Oblmb 0CYUeCmEIeH0
HA OCHO8E MEXAMPOHH020 ho0xo0a u npunyuna maxcumyma J1.C. Ilonmpseuna.

Kniouesvie cnosa: MOACIMPOBAHUC, TUHAMUYCCKUC PCIKUMbIL pa6OTBI; TUAPOINPUBOAHBIC CUCTCMBbI; TCIJIOBBIC U JJICK-
TPUICCKUC UCTOYHUKU DHCPIUU.

Are stated methodology and results of modeling of dynamic modes of operations complex hydraulic drive
systems equipped with primary sources of energy of two types: by engines of internal combustion and electric
motors working in heavy conditions of operation. Last together with hydraulic drive systems are simulated as
uniform powerelectrohydromechanical system, the optimum control with which can be carried out on a basis
mechatronics of the approach and principle of a maximum L.S. Pontryagin.

Keywords: modeling; dynamic modes of operations; hydraulic drive systems; thermal and electrical sources of energy.
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IIpeonooicena memooonocuss OYeHKu U aHaIu3a puckog niaeanusi CyoOHa 8 CMeCHeHHbIX YCI08UAX ¢ JOYMAa-
HOM U HA NOOX00e K MOuKe npuema J0YMAaud, 63auMo0eicmeur) KOMAHObl MOCIMUKA C JIOYMAHOM 8 npoyecce
npoeooKu u npu pabome ¢ OYKCUpamu.
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In this article it was suggested the methodology of assessment and analyze of risks while navigating in con-
gested conditions with pilot and while approaching to the pilot station, bridge team cooperation with the pilot
during pilotage and with tugs.

Keywords: pilotage; risk assessment; risk management; bridge team cooperation; chain of errors; navigating in port
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PaCCMompeHo HNpuMeHerue neLonoaucmupoiad Kax cnocob 3H€p20€6€p€3fC€Hu}l 6 cmpoumeilibcmee. Hpuee—
OeHbl npeumyuiecmeda NeHONOJIUCmMupoiad no CpaeHeruro ¢ dpyeuMu Mamepuaiamu. ,ZZOKLB’(,ZHG OKOHOMUYHOCMb

nexvonoaucmupoida.

Kniouesvie cnosa: MCHOIOJIUCTUPOJI; TCIIIOU3OJIAIMOHHBIC MaTCpUaJibl; SKOHOMMUSL TEIUIOBOM OHEPruun; COKpAIICHUC
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This article considers such method of energy saving, as using og polystyrene foam in the building. The ad-
vantages of polystyrene foam in comparison with other materials are shown. The economic efficiency of polysty-

rene foam is proved.

Keywords: polystyrene foam; heat-insulating materials; saving of heat energy; reduction in the cost of heating equip-
ment; increase of ecological safety; increase of temperature comfort of rooms; the reduction of expenses for

building and construction work.
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PETPOCHEKTUBHBIN AHAJIN3 W PASPABOTKA PEKOMEHJIAIIUI
IO COBEPIIEHCTBOBAHHMIO APXUTEKTYPHO-IIPOCTPAHCTBEHHOM
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Ilpuseden pempocnekmusHblil 0030p CMAHOGLEHUS U PA3GUMUS CKIAOCK020 Xo3aticmea Pocmosckoil oona-
cmu u chopmynuposan pad pekoMeHOayull no COBEPUIEHCMBOBAHUIO JIOSUCTMUYECKOU UHGpacmpyKmypbl, d
makoice apxumexkmypHo-npoCmpanCmeeHHOU Op2anu3ayuy MmpaHCnOPMHO-102UCMUYECKUX KOMNIEKCO8 NOKANb-

HO20 U pecUOHAIbHOCO 3HAYEHUA.

Kniouesvle cnosa:. 1OTHCTUYECKHE KOMIUJICKCHI; CKJIaIbl, PocroBckas O6J'IaCTI); APXUTCKTYPHO-TIPOCTPAHCTBEHHAA Opra-

HH3alus.

The article is devoted to retrospective review of establishing and development of warehousing in Rostov re-
gion. A number of recommendations relating to logistics infrastructure improvement as well as architectural
spatial organization of the transportation logistics complexes of local and regional levels are worked out in the

article.
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In this work operation criteria of the runoff diversion channels by the delivery capacity of river beds, admis-
sible speeds, coefficients of efficiency and the technical condition indicator were formulated based on the analy-
sis of operating experience. Based on the well-known 1. Agroskin’s and A. D. Altshulja's formulae for the defi-
nition of the Shezi coefficient, improved calculation dependences were obtained with the use of full-sized data
for the one of the largest channels of the south of Russia. Our equations were also compared with the other

known formulae.
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Cpasnusaromes pe3ynbmamvl peuieHus 3a0a4u paouaibHo20 pacmexanus OypHO20 NOMOKA O8YMSL Memo-
damu (8 QusuuecKkoli NIOCKOCMU U NIOCKOCMU 20002paga ckopocmu) u hopmynupyemcs obwas mexHoio2us
Ppeulenus NIAHOBbIX 3a0ay ¢ UCHOAb30BAHUEM NIOCKOCU 20002pagha cKopocmu, KOmopvle He peuaromes ana-
JUMUYECKU HEROCPeOCMEEHHO 8 QUIUUECKOU NILOCKOCTU.

Knrouegvie cnosa: nnanoBas 3aja4a; IiockoCcTh roforpada CKOpocTH; paJuaibHOe pacTeKaHue; OypHbIH OTOK.

The work compares the results of the task radial spreading turbulent flow of the two methods (in the physi-
cal plane and the plane of the hodograph speed) and formulates a General technology solutions scheduled tasks
using the hodograph plane speed, which cannot be solved analytically directly on the physical plane.

Keywords: scheduled task; hodograph plane speed; radial spreading; rapid flow.
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Hoxasano, umo ons akkymyaamopog gupmor SAFT cmayuonapno2o npumeHneHnus KOpomKo2o peicuma pas-
paoa amnupuueckue ypasrenus Koposuna — Ckynouna, o6oowennoe ypasnenue Ileiikepma, ypagrenue nopucmozo
9NEKMPOOA U UHMESPAL BEPOSIMHOCIU ONUCLIBAIOM USMEHEHUE eMKOCIU AKKYMYIAMOPO8 NPU PA3IUYHBIX MOKAX
paspsaoa npu 0OHUX U mex Jce Napamempax He3agucumo om emMKoOCmy UCCIe0yeMblX aKKyMYIAmopos.

Kniouesvie cnosa AKKYMYJIATOD; HHKCHB'KaﬂMHCBBIﬁ; SMIMPUYCCKHUC YPABHCHUSA, €MKOCTh,; TOK pa3psaa.

It is proved that for SAFT accumulator batteries with a stationary application and a high rate of discharge,
the following empiric equations: Korovin — Skundin’s equation, generalised Peukert’s equation, porous elec-
trode equation, and probability integral describe the changes in the batteries’ capacitance in the case of a com-
plete range of change in discharge current with the same parameters, regardless of the capacitance of the bat-

teries under study.

Keywords: battery; nickel-cadmium; empiric equations; capacitance; discharge current.
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Yemanoesneno, umo npu e3aumooeticmeuu 1-3amewennvix 3,5-ouamuno-1,2,4-mpuazonog ¢ arkuneanozeru-
0amu 8 HeUmpaibHbIX Cpedax obpasyemcsi cmecv nPoOYKmos keamepHusayuu ¢ yuacmuem amomos N4 u N2
MPUABONLHO20 YUKIA, a makice 3-amunozpynnul. [Ipedsapumenvroe ayuruposanue 3-amunoepynnel npugooum
K Y8eIUUeHUI0 CeNeKMUSHOCMU U 06PA306aHUI0 NPEUMYECMEEHHO NPOOYKIMOE KEAMepHU3ayul ¢ yyacmuem
amoma N4. Paszpaboman Hoewili cerekmuguvill. memoo cunmesa 1,4-ouzamewennvix 3,5-ouamuno-1,2,4-
mpuazonoe ankunuposanuem I-zamewennvix 3-ayemunamuno-5-amuno-1,2,4-mpuazonos ¢ nociedyrowum euo-
POTUOM AYEMUTLHOU 2PYNNb.

Knioueswvie cnosa: 3,5-nnamuno-1,2,4-tpua3osl; ajqKWIraloreHU L, aTKHIHPOBAHUE.

It was found that the alkylation of 1-substituted 3,5-diamino-1,2,4-triazoles with alkyl halides under neutral
conditions takes place at the atoms N2 and N4 of triazole cycle as well as at the 3-amino group. Preliminary ac-
ylation of the 3-amino group leads to increase of selectivity and predominant formation of N4-quaternized prod-
ucts. A new selective method for synthesis of 1,4-disubstituted 3,5-diamino-1,2,4-triazoles by alkylation of 1-
substituted 3-acetylamino-5-amino-1,2,4-triazoles and subsequent hydrolysis of the acetyl group was developed.

Keywords: 3,5-diamino-1,2,4-triazoles; alkyl halides; alkylation.
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Hccnedosana mepmuueckas ycmouyusocms KOMROZUYUOHHBIX NHOKPLIMULL HA O0CHOBE OKCUOHBIX COCOUHEHUT
NepexoOHbIX Memailios, OCANCOCHHBIX U3 BOOHbIX PACMBOPO8 UX COJell HA NOBEPXHOCMU CMAlU Npu NOJApU3a-
Yuu nepemMenHbIM ACUMMEMPUUHLIM MOKOM. Memooom KOMNIEKCHO20 MepMUYECKO20 AHAU3A YCMAHOBIEHO,
umo npu Haepesanuu om 50 0o 800 °C ne npoucxooum npoyeccoé mepmooecmpykyuu OKCUOHbIX a3, u no-
KPbIMust COXPAHSION C8010 MEPMUYECKYIO CMAOUIbHOCTb.

Kniouegvie crosa: MOKpHITHS; TepMUYECKas: yCTONUMBOCTE; MuddepeHnnanbaas CKaHUpyoas KalopuMETpHsl; TEPMO-
TPaBUMETPHS; SHIOTEPMUYECKHHA M AK30TepMHUYECKUil 3Q(EKThl; MoTeps Macchl; TEPMOJACCTPYKIHS; OKCHIIbIC

(hazer.

Thermal stability of composite coatings based on transition metals oxide compounds deposited on the sur-
face of steel from aqueous solutions of their salts under polarization alternating asymmetrical current is investi-
gated. In this paper using complex thermal analysis method is determined that there are no processes of oxide
phases thermodestruction in the temperature range of 50 to 800°C and the coatings saves their thermal stability.

Keywords: coatings; thermal stability; differential scanning calorimetry; thermogravimetric analysis; endothermal and

exothermic effects; weight loss; oxide phases.
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Ipusedenvl pesyivmamol uzmepenuti 6orbm-gapaonvix xapakmepucmuk ot cmpykmyp SiC/(SiC)q(AIN)y.
Onpedensanuce KOHyeHmpayuu iecupyiowell npumecu 8 aKmueHOM Cl0e 2OMO- U 2eMepoCmpyKmyp, 6blcomd
ROMeEHYUaIbHO20 bapvepa Ha P-N-nepexode; Monwunbl P-N-nepexood; 6erutuHbl HANPANCEHHOCIU dTeKmpute-
CK020 noss 8 P-N-nepexode; napamempyl 2YOOKUX NPUMECHBIX YPOGHEl NO USMEHEHUID 60 BDEMEeHU eMKOCHL P-
N-nepexooa. I[1o nonyyeHHviM OAHHBIM ONPedensnocs gausHue cooeprcanus AIN 6 meepovix pacmeopax Ha na-

pamempui cmpykmyp SIC/(SiC)1(AIN),.

Knrouesvie cnosa:
p-N-miepexo; eMKOCTb.

KapOMJ KpEeMHHUS; TBEpIbIE PacTBOPHI;

BOJbT-(apajgHas XapaKTepHCTHKA; Te€TepoIepexo;

This paper presents the results of current-voltage characteristics measurements of SiC/(SiC)..(AIN), struc-
tures. The dopant concentrations in the active layer of homo- and heterostructures; potential barrier height at
the p-n-transition; the p-n-transition width; values of the electric field intensity in the p-n-transition; deep impu-
rity levels parameters of the capacity of the p-n-transition change in time were determined. Using the obtained
data an impact of AIN content in solid solutions on the parameters of SiC/(SiC),(AIN), structures was deter-

mined.

Keywords: silicon carbide; solid solutions; current-voltage characteristics; waveform; strong electric field; voltage.
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IIposooumcs ucciedosanue MOOYISYUY KOIDPUYUEHMOE OMPAICEHUsE U NO2TIOWEHUS. 6 CUCTEeME MYHHE b=
HO-cés3annbix kKeanmogwvix am Alg3Gag 7AS/GaAS 6 yenosusx sKCUMORH020 pe30oHaNCa. YcmanoeneHo, 4mo noo-
60pOM COOMBEMCMBYIOUWUX 8XOOHBIX NAPAMEMPOS KEAHMOBOPAZMEPHBIX CIMPYKMYp (nokazameineti nperomie-
HUsL, PE30HAHCHBIX YACMOM, Veld NAOeHUst Cemd HA CMPYKMypy, MOIWUH CLO€8, GeIUYUH PAOUAYUOHHO20 U
HEPAOUAYUOHHO20 3AMYXAHUSL) MOAICHO O0OUMBCS NONYYEHUS CIMPYKMYP C 3A0AHHBIMU C8OUCMBAMU — CMPYK-
myp, KOmopble Ha ONpedeleHHbIX yacmomax 0yoym pabomamov aubo Ha ompasiceHue, 1ub0 Ha NPONYycKauue

ceema.

Knrouesvie cnoea: MaTpulia IepPeHOCA; CBEPXPEIIETKA; MHOTOCIOIHAs CTPYKTypa; SKCUTOHHBIN PE30HAHC; KBAaHTOBBIE

SIMBI.

In this paper we study the modulation of the coefficients of reflection and absorption in the tunnel-coupled
quantum wells Aly 3Gay -As/GaAs in terms of the exciton resonance. It is established that the selection of the rel-
evant input parameters of quantum structures (the refractive index of the resonant frequency, the angle of inci-
dence of the light on the structure of the layer thicknesses, the quantities of radiation and non-radiation decay)
is possible to produce structures with desired properties - structures that at certain frequencies will be run either

on reflection or light transmission.

Keywords: transport matrix; superlattice multilayer structure; the exciton resonance; quantum wells.
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Paccmompena 603moancHocms npumenerus UMUMAYUOHHO20 MOOETUPOBAHUSL CUCHIEM MACCOB020 OOCTYHCUBAHUSL
HA npumepe UCCIe008aHUS ONMUMATLHO20 PACHpPeOeneHUsl HAPSAO008 HA PEMOHM MEXHOA02UUECKO20 0D0pYO008aHUs.
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The opportunity of usage of simulation modeling of queueing systems on the example of study of optimal dis-
tribution of orders for the repair of technological equipment Shoe company. The decision of tasks on modelling
rhythmical work of technological equipment creates the prerequisites for optimal and reasonable organization of la-
bor mechanics, reduces the loss of working time, increases the efficiency of activity of the enterprise.

Keywords: equipment repair; modeling; process; mechanical; rhythm; probability; footwear production.
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Paccmompenbl 3a0auu rocmuposxKu 66yx Y3KOHANpAaejleHHoblX aAHMeHH U 6X0JICOCHUsL 8 CBS3b U npedflo:)fceno
ee peuteHue, cocmosauee 6 nepexode Om Henpepvl6HOcO CKAHUPOBAHUS CEKMOopa K UMNYJIbCHOMY U NO360JIAlIOWee
MUHUMUUPOBAMb 6PEMEHHbBIE U dIHepcemudecKUue sampamal.

Knioueswie cnosa. FOCTUPOBKA; Y3KOHAIIPpABJICHHAA AHTCHHA, I/IMHyJ'IBCHHﬁ croco6 CKaHUPOBAHUs; KOHTPOJIbHBIC TOYKH.

In this article the problem of alignment of two narrowly focused antennas and signals acquisition, and pro-
posed a solution, which consists in the transition from continuous scanning of the sector to the momentum and

allow to minimize the time and energy costs.

Keywords: adjustment; single-minded focus antenna; pulse scanning method; control points.
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