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AHHOTauma. B paboTe noapobHO paccMOTPEH aHaNN3 OCHOBHbIX GpaKTOPOB, BAUAIOLLMX
Ha GOPMMPOBAHNE MArHUTHbIX NONEN MArHUTOCTPUKLMOHHBIX Npeobpa3oBaTenein nepeme-
LLEeHWA NPU UCNONb30BAHUWN B HUX CMIOLLIHOIO NOCTOAHHOIO MarH1Ta. BoinoAHeH aHann3 BAK-
AHUA Kaxkaoro gakropa. MccnepoBaHbl pacyeTHble GOPMY/bl HANPAXKEHHOCTEN MarHUTHbIX
noJiei, co34aHHbIX CNIOWHbLIM MOCTOAHHbIM MarHUTOM.

Knroyessbie cri08a: crinowHOU MOCMOAHHbIU MA2HUM, HANPAXEHHOCMb MA2HUMHO20 04,
MO2HUMHOE r107e Cr/AOWHOo20 Ma2HUMAd, MamemMamuyeckoe MooeauposaHue MazHUMHbIX Mo-
nedi.

THE ANALYSIS AND MATHEMATICAL MODELLING OF CONTINUOUS
PERMANENT MAGNETS MAGNETIC FIELDS OF MAGNETOSTRICTIVE
CONVERTERS OF MOVEMENT

Alexander Vorontsov!
IPh.D., associate professor ‘Computers and systems’, federal state-funded educational insti-
tution of the highest education ‘Penza state technological university’, Penza, Russia, e-mail:
aleksander.vorontsov@gmail.com

Abstract. In work the analysis of the major factors influencing formation of magnetic
fields of magnetostrictive converters of movement when using to them a continuous perma-
nent magnet is in detail considered. The analysis of influence of each factor is made. Settle-
ment formulas of tensions of the magnetic fields created by a continuous permanent magnet
are investigated.

Keywords: continuous constant magnet, intensity of a magnetic field, a magnetic field of
continuous constant magnet, mathematical modelling of magnetic fields.

BsegeHue. Pe3ynbTupytollee marHMTHoe none, popmmpyemoe B MarHuTo-
CTPUKLMOHHbIX Npeobpa3soBaTeiax NepemeLl,eHnii, COCTOUT U3 ABYX COCTaBAD-
LWMX — CO3AaHHOM TOKOBbIM MMMY/IbCOM MPX MNPOTEKAaHUN UM B cpeae BOHO-
BoAa (B/1) n co3gaHHOM NOCTOSAHHBIM MarHuTom (MM) [1-4]. MocneaHsAs cocTas-
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NALWan NpeacTaBnseT HauboblIMIA UHTEPEC, TaK KaK OHa 3aBUCUT OT MHOMKe-
cTBa GaKTOPOB, OCHOBHbIMWU U3 KOTOPbIX ABAAOTCA dopma U pasmepbl MM, a
TaKKe 3Ha4YeHMe OCTaTOYHON HAMarHMYEHHOCTU B, U KO3PLMTUBHOW cunbl He.

Lienbto paboTtbl ABNAETCA OUEHKA BAMAHUA KaXKA0ro U3 OCHOBHbIX (aKTo-
pOB, BANAKOWMX Ha GOPMUPOBAHME MAFHUTHOFO MOAS CO3A4AHHbIX CMOLWHbBIM
(CNM) MM, ncnonb3yemoro B MarHMTOCTPUKLIMOHHbIX Npeobpa3oBaTensx nepe-
MELLEHMA METOAOM MATEMATMUYECKOTo MOAENMPOBAHUA. ITO NO3BOAUT Yay4-
WNTb XapaKTEPUCTUKM MArHUTOCTPUKLMOHHOIO npeobpasoBatena nepemetye-
HUN U CHU3UTb ero cebecTommocTb.

Martepuan n pesynbTratbl UCCIEA0BaAHUMN.

OagHUM 13 cnocoboB aHaIMTUYECKOro Npeobpa3oBaHMA ypaBHEHUI mar-
HWUTHOrO NONA ABNAETCA UX NPeABaAPUTENIbHOE CBEAEHME K YPABHEHMIO OTHOCK-
TE€/bHO CKaNAPHOro MarHUTHOro noteHumana [4]. JaHHbIA meToA pacyeTa ABNSA-
eTca Hanbonee aPpPeKTUBHbBIM, TaK KaK CKANAPHbIMMK 34,eCb ABNAIOTCA HE TONIbKO
paccynTbiBaeMas BEIMUYMHA, HO U pellaeMoe ypaBHEHME B LENOM.

Ona moaenMpoBaHUA MarHUTHbIX NOAeNn, Co34aHHbIX cnAowWHbIM MM, BbI-
BEAEM COOTBETCTBYHOLLYIO GOPMYNy pacyeTa C y4eTOM BAUAHUA NEPEUYNCNEHHDIX
$aKTOpPOB YKa3aHHbIM METOAOM NMPUMEHUTENIbHO K Pa3/IMYHbIM KOHCTPYKLMAM
MarHMTOCTPMKLMOHHbIX Npeobpa3oBaTenenn nepemelteHua (MMM).

N3BecTHO, YTO HanpAXeHHOCTb MarHUTHOIro nNonAa H, Co34aHHOro (I)I/IKTMB-

'

HbIMM NOBEPXHOCTHLIMU 3apaZamu cnowHoro MM ¢ nioTHocTblo o, =M, co-

FMacHO PUCYHKY 1, onpeaensetca no ¢opmyne [5]

_ d _
H:jp_’zn.RO, (1)
Rl

rae dpy,, - aNeMeHTapHbIi MarHUTHbIA MOMEHT; R - BEKTOp, HanpaseH-

HbI M3 TOYKKM A(X,Y,z), PacNO/IO}KEHHOW Ha BEPXHEW UAN HUMKHEN MOBEPXHOCTU
MM B Touky B(x',)',z'), pacyeta HanpaXeHHOCTU MarHUTHOro nons; R, - eawn-

HUYHbIN BEKTOP B HanpaB/eHUn E
dneMeHTapHbIN MarHUTHbIA MOMEHT dp,,) MOXHO paccymTaTb COrnacHo [5]

no ¢opmyne
dpm:ﬁ-ﬂ-ds, (2)

roe 7 - Hopmanb K naockocti MM, M - BEKTOP HaMarHUYeHHOCTH, ds -
anemeHTapHaa naowaab MM.
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C y4eToM TOro, YTO KOCUHYC yrna 6 mexay BeKTopamu nu RocornacHo pu-
CyHKa 1, MOXHO 3anucaTb Kak cos@ =n-Ro =(z—z")/ Ry, dopmynbl (2), a

Takxke, uto z'=+h, /2, z=0, HanpaAKeHHOCTb MarHuTHoro nons H u3 (1)

onpenennTca BbipaxKeHnem:

T hMjM ds hMjMdS——h jM'dS

: (3)

roe hyys - sbicota MM.

TaK Kak NpoeKunn BEKTOPOB HAMarHM4eHHOCTU U HaMNpPAXEHHOCTU MarHuT-
HOro NoAA Ha ocb Z pasHbl Hy = H -n n M7 = M -n, To BbipaxeHue (3) ana
npoekunn H, MOXHO 3anuncaTb:

(4)

PucyHok 1 — MoACHAOWMN PUCYHOK K pacyeTy MarHMTHoro nonda MM unamnk-
apunyeckon ¢opmbl

B umManHapuyeckol cucteme KOopaMHaT BbipaxkeHue (4) umeet BuA:
o 21 p . dp . d¢
Hz(r)=—hy M | j T (5)
RM hz ~
(r>+p>=2-r-p- cos¢+—)2

roe r - paccrtoaHue ot ueHTpa NM 40 TOYKM pacyeTa HanNPAXKEHHOCTU mar-

HUTHOTrO NOAA, r = \/x2 + y2 npe ; 0 - NONAPHbIN paanyc, onpeaensemblit pac-
CTOAHMEM OT UeHTpa MM p,o TO‘-IKVI, NeKaler Ha ero BepXHEM UAM HUXKHEN no-

BerHOCTM L= \/x +y' +z ;RM - paguyc M.
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BbipaskeHue (5) MOXKHO ynpocTUTb, NCNOJIb3ya U3BECTHOE PaBeHCTBO [4]:
2 , 2 1
[ dy = 21 — [ (@+b)2dy, (6)
- (@ =)
(a'+b'cosy’)?
roe a'vi b’ - KoHcTaHTbl, ¥ - yron.
OKOHYaTesIbHO, NPOEeKUMA BEKTOPA HAMPAXEeHHOCTU MAarHUTHOro NoaA Ha
ocb Z, co3pgaHHoro MM paauycom Ry, v BbicoToM hy, ByaeT paccuntbiBaTbCA:

E(ky)p-dp
2 2 17

h h
[v—pf+fn{@+pf+;fn2

Hz(l")=4hM MT

Ry

(7)

T

2
roe E(ky) = I\/(l—kzz(sinw)zdw - MOAHbIA SNAUNTUYECKUIN MHTErpan
0
4-r-p
2

h
(r+p)? +

BTOPOro poaa, k22 =

Ha ocHoBaHuun popmynbl (7) MOXKHO caenaTb BbIBOA, YTO HAMNPAXKEHHOCTb
MarHuUTHOro nons, co3gaHHasa MM B pa3HoOM CTeNeHU 3aBMUCUT OT ero pasmepos
N BE/INYUHBI OCTAaTOYHOM HaMarHMYEHHOCTMU.

3TO TaKXKe HarnagHoO AEMOHCTPUPYIOT pe3y/ibTaTbl MOAENMPOBAHUA 3aBU-
CUMOCTEN HaNPAKEHHOCTU MarHUTHOIO NOJIA, CO3A4aHHbIe CNOoWHbIM MMM OT Bbl-
cotbl Ay (pucyHok 2), anametpa Dy, CIMM (pucyHok 3) a Takxke mapku MM

(pncyHoK 3). Ona mogenMpoBaHUA B KayecTBe OCHOBHOroO 6bia BbibpaH CINM c
pasmepamun Dy xhjy;r =110X5MM COOTBETCTBEHHO CO 3Ha4YeHMEM OCTaTOYHOM

nHaykuun B =0,35Tn. Mogennpyemoe 3Ha4yeHMe HanpAaKeHHOCTU onpeaens-
IOCb BAO/Ib OCK abCLUCC, COBMELLLEHHOM C LieHTpoMm M.
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PucyHoK 2 — 3aBMCMMOCTb HanpAXeHHOCTU MAarHUTHOro NoaA OT BbICOTbI cnm
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PUCYHOK 3 —3aBMCMMOCTb HaNpPAXXeHHOCTM MarHUTHOro nosa ot gnametpa CMM
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PMCVHOK 4 — 3aBUCUMOCTb HaMNpAXEeHHOCTN MAalrHUTHOTO NOAA OT MapKu

cnm

BbiBOA. AHaNM3 pe3ynbTaToOB MOAE/IMPOBAHUA, NPUBEAEHHbIX HA PUCYHKAX
2 —4, no3BonAeT caenaTb BbiBOA, YTO Hanbonee appekTUBHbIM cnocobom nsme-
HEHWA HANPAXEHHOCTU MarHUTHOro nona BHe NM ABNAeTCA U3MeHeHue 3Haye-
HWA OCTAaTOYHOM MHAYKUMUK, onpeaensaemon mapkomn MM m BbicOTbI.

N3meHeHne anameTpa MNM npu 3HayeHnAx D,, >5MM COMPOBOXKAAETCA He-
3HAYUTE/NIbHbIM U3MEHEHMEM 3HAYEHUA HANPAXKEHHOCTU MAarHUTHOro Nnosa BHe
MM. Mo3aToMmy aanbHeuwee yBeNMYEHNE STOrO 3HAYEHUA ABNAETCA HEOBOCHO-
BaHHbIM.

TakKe HeOb6XO04MMO OTMETUTb, YTO MAKCMMaZbHOE 3HAYEeHME HaMNPAXKEH-
HOCTW MarHMTHOro nNonA 6bin10 3apuUKcupoBaHo B LeHTpe MNMM.

Takum obpasom, NosyyeHHble B pe3ynbTaTe TeEOPEeTMYECKOro nccaenosa-
HUA MmaTemaTnyeckme Gopmyabl NO3BONAKT HAUTM ONTUMA/IbHOE 3HAYEHME Na-
PaMeTPOB KOHCTPYKLWM, YTO NO3BOAAET NoAobpaTb ONTMManibHOE 3HA4YeHue
macchbl 1 rabaputos MMM, ymeHbLlaa Npu 3TOM ero ce6ectommocTb U3rotTosne-
HUA.

NIUTEPATYPA

1. beccoHoB J1.A. TeopeTUyecKkne OCHOBbI INEKTPOTEXHUKN. DNEKTPOMArHUTHOE Nose:
YuebHuK. — 9-e usa., nepepab. u gon. — M: Napgapuku, 2001. — 317 c.

2. OJemupusH K.C. TeopeTuyeckne ocHoBbl anekTpoTexHuku. T.2/ K.C. AemupusH, J1.P.
Heiman, H.B. KopoBkuH. — Cl6.: Mutep, 2009. — 432 c.

3. Brown W.F. Magnetostatic principles in ferromagnetism.- N.Y.: North Holland Pub-
lishing Company, 1962. - 202 p.

Contemporary Innovation Technique of the Engineering Personnel Training for the Mining 183
and Transport Industry 2019



¢ CITEPTNTI'2019 UT npoexmuposaHus, modenuposaHus, dusaliHa, WEB

4. Huth B.G. Calculations of stable domain radii produced by termomagnetic writing//
IBM J. Res. Develop. - 1974.-Vol.18, Ne2.-P. 100-109.

YOK 519.711.3

K BONPOCY MPUMEHEHUA OBNIAYHbIX TEXHO/IOTUIA B
OBPA3OBATE/IbHOM MNMPOLECCE BY3A HA NPUMEPE YACTHOIO OBJ1IAKA
KOMMbIOTEPHOM CETU MEH3ITY
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AHHOTaumA. B faHHOM cTaTbe BbINONHAETCA aHA/IM3 BO3MOXKHbIX NEPCNEKTUB UCMONb30-
BaHMA 06/1auHbIX TexHonornn B obpasoBaTenbHOM cpege Ha npumepe 4vactHoro obnaka
MeH3ITY. PaccmaTtpuBatoTca BONPOCHI, CBA3aHHble C 3GPEKTUBHOCTbIO NPUMEHEHUA YCAYT,
npegocTtasaaemolx MNeH3lTY npenogasatenam u CTygeHTam Npu NPoBeAEHUU 3aHATUI (NnaT-
dopma n nporpammHoe obecneyeHune, To ectb PAAS 1 SAAS).

Kntoyesble cnosa: obaayHbie mexHonoauu, eH3l TY, yacmHoe 06aaKo, nepcrnekmussi uc-
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TO THE QUESTION OF APPLICATION OF THE CLOUD COMPUTING IN
EDUCATIONAL PROCESS OF HIGHER EDUCATION INSTITUTION ON THE
EXAMPLE OF THE PRIVATE CLOUD OF THE PSTU COMPUTER NETWORK

Alexander Vorontsov?!
Ph.D., associate professor ‘Computers and systems’, federal state-funded educational insti-
tution of the highest education ‘Penza state technological university’, Penza, Russia, e-mail:
aleksander.vorontsov@gmail.com

Abstract. In this article the analysis of possible prospects of use of a cloud computing in
the educational environment on the example of a private cloud of PSTU is made. The ques-
tions connected with efficiency of application of the services provided to PSTU to teachers and
students when training (the platform and the software, that is PAAS and SAAS) are considered.

Keywords: cloud computing, PSTU, private cloud, prospects of use, educational environment,
local networks, global networks.

BeBeaeHue. MNocTtoaHHaa moaepHM3auma obpasoBaHus TpebyeT NocToAH-
HOro YCOBEpLIEeHCTBOBaHMUA npouecca obyyeHms. B yacTHOCTKU, ANnA 3TUX Lenen
co34at0Tcs MHGOPMALMOHHbIE Pecypcbl, NO3BONAKOWME CTYAEHTAM BU3YasIbHO
BOCNPUHMMATb MHPOPMALMIO C NMOMOLLBbIO ayAN0, BULEO, TEKCTOBbIX GannoB U
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