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CPABHEHME 3JIEKTPOMEXAHUYECKHUX
MOKA3ATEJIEW HTHIYKIIMOHHO-TAHAMUYECKOI'O
M JIEKTPOMATHUTHOI'O IBUTATEJIEM

IIpoBeieHO CpaBHEHME DJICKTPOMEXaHHYECKHMX IOKa3aTeneil HHAYKIHOHHO-IHHAMHYECKOTO
JIBUTATENS M 3JICKTPOMArHUTHOTO JIBUTATENsl, NPEAHA3HAYCHHBIX I pabOThl B KaueCTBE aK-
TyaTopa 3JIEKTPHYCCKUX KOMMYTAlHOHHBIX alnaparoB. st cpaBHEHHs BHIOPAHBI IBUTATEIH C
OJIMHAKOBBIMU MaccOrabapUTHBIMU MapaMeTpaMHy IIPU UCIOIb30BAHUH EMKOCTHOTO HAKOIHTE-
JIs BHEPTUH U JICKTPOHHOM CHCTEMbI, (POPMHUPYIOLIEH anepuoIu4ecKiii UMy Ibc Toka. IToka-
3aHBI [PEUMYIIECTBA HHAYKI[HOHHO-AMHAMUYECKOTO ABHIATENs [0 CKOPOCTHBIM [TOKA3aTENsIM
10 OTHOIICHHUIO K 3JIEKTPOMArHUTHOMY JABHIATEIIIO.

KurodeBrle c10Ba: MHIYKI[MOHHO-ANHAMUYECKHI JBUTATEIb, JI€KTPOMArHUTHBII IBH-
raTeib, akTyaTop, CKOPOCTHBIC IIOKA3aTEIIH.

Beeaenne. Munykuuonno-guaamudeckue (UJIJ]) u sinekTpoMarHur-
uele geurateran (OMJI) mIMpOKO MCHONB3YIOTCS B MPOMBIIUICHHBIX, B Ha-
YYHO-TEXHUYECKUX CHUCTEMaX, IJe HeOoOXOAMMBI BBICOKOCKOPOCTHEIE JIH-
HEIHbIE TIepEeMENICHHS HCIIONHUTEIHHOTO AJIEMEHTAa Ha OTHOCHTEIBHO He-
GonbiioM akTUBHOM yuactke [1-3]. Onuoit w3 Hambosiee >Pp(PEKTHBHBIX
oOnacTeil TpPUMEHEHUsI YKa3aHHBIX JBUTaTeel SBISCTCS MPUBOJ OBICTpPO-
JEUCTBYIOIINX DICKTPUUECKUX KOMMYTAallMOHHBIX ammapatoB (OKA) [4, 5].
B HacrosIiee BpeMsl B KaueCTBE UCIIONHUTEIBLHOTO YCTPOUCTBA (aKTyaTopa)
OKA npuMeHSIOTCS MEXaHHYECKHE HAKOIMUTEIH SHEPruu (CKaThle MPYKH-
HbI), TUAPABINYECKUE MPUBOJA, POTALMOHHBIC 3JIEKTPOABUTATENH C TPeoo-
pa3oBaHHEM BpallleHHs B IMHEHHOE IIepeMeIIeHNE U Tp.

[Mpumenenne UJIJ] u OMJI mns nmpuBona DKA Hamboiee 1menecoo0-
pa3Ho m3-3a HEOONBIINX MacCOTa0apUTHBIX TapaMETPOB M HETIOCPEICTBEH-
HOTO TIpeoOpa30BaHUs IEKTPHUECKON IHEPTUHU B JHMHEHHOE IEpEMEIICHHE
KOHTaKTHOW cucTeMbl ammapara. Omaako W ¢ 3JeKTpornpoBOIAIIAM
sIKOpeM, paboTaroIUM Ha OTTAJIKMBaHHE OT WHAYKTOpa, n DOMJ] ¢ deppo-
MarHUTHBIM SIKOPEM, PaOOTAIOIIMM Ha NPUTSHKEHHE K WHAYKTOPY, UMEIOT
pas3yIMYHbIe 3JEKTPOMEXaHNUECKHE OKA3aTelH, YTO 00yCIaBiIuBaeT 3a1a4dy
UX CPaBHUTEIHHOTO aHAJIN3A.

AHaim3 JuTepatypbl. Bo MHOTHX yCTpOWCTBaX HAayKHM M TEXHUKH
npumensitoress U1 u OM/I. B cTpoutenscTBe MPUMEHSIOTCS Pa3IduHbIE
9JIEKTPOMarHUTHBIE MOJIOTHI U TTepdopaTopsl 11l pa3pynIeHNs] MOHOJIUTHO-
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OETOHHBIX OCHOBAHMH, YCTPOMCTBA IS IIOTPYKEHMS CBaii U aHKEpOB [2, 6].
B ropHomoObIBaroIIel MPOMBIIUICHHOCTH HUCIIOJIB3YIOTCS O0yTOOOM pas3nind-
HOW MOIIHOCTH, pa3feNUTeIN MOPOJ, BUOPATOPHI, B T'€OJIOTOPa3BEIKE —
CEMCMOUCTOYHUKH DPA3JIMUYHOM MOIIHOCTH M BO3MYILIAIOLIEH CHIIBI, B Ma-
ITMHOCTPOSHUH — MOJIOTHI ¢ OONBIINM AWANla30HOM PHEPTUH yaapa M T.II.
[7]. dust aBHAIMOHHOM, paKETHO-KOCMHYECKOM ¥ O0OPOHHON TEXHHKH pa3-
pabaTbIBalOTCs IIYCKOBBIE YCTPOMCTBA M YCKOPHUTEIN MacCHBHBIX OOBEKTOB
[8-10]. dns wccrnenoBaHUs MUKPOMETCOPUTHBIX YAApOB Ha KOCMHYCCKUE
WIN OTBETCTBCHHBIC Ha3eMHBIE OOBEKTHl HCHOJNB3YIOTCS  HAy4HO-
TEXHOJIOTHYECKUE MYCKOBbIe ycTaHOBKH [11, 12]. Yaaphubie ycTpoiicTa
NPUMEHSIOTCS B OBICTPOJEHCTBYIOMEH KIalaHHOW M KOMMYTAallMOHHON
anmapaType, B UCTIBITATEIbHBIX KOMITIEKCaX JUIsl POBEPKH OTBETCTBEHHBIX
U3JIeJMi Ha yaapHble HArpys3ku u ap. [13, 14]. s npeccoBaHus MOpoI-
KOB, OYHCTKH BaroHOB, TPIOMOB M MHBIX €MKOCTEH OT OCTATKOB IPOIYyKTOB
1 HaJHUIAHUS MaTepHAIOB W JAP. MPUMEHSIOTCS Pa3TUYHBIC TEXHOIOTHYE-
ckhe yaapHele ycrpoiictea [15, 16]. OqHako mpu 3TOM OTCYTCTBYET CpaB-
HUTEJNBHBIN aHalln3 CKOpPOCTHBIX mokasarenei UJI u DM/, paboraromux
OT OIMHAKOBOTO HMCTOYHHWKA SHEPTHH, YTO HE IMO3BOJIET IenaTb 00OCHO-
BaHHbBIC BBIBOJBI O chepax ux mpuMeHenusx [17-19].

Lenpio paGoTsl sBISICTCS CpaBHEHHE IJIEKTPOMEXAaHMYECKHX ITIOKa3a-
teneid /1 u OM/], npenHazHadeHHBIX Uil pabOTHI B KauecTBE aKTyaTopa
OKA.

MaremaTrndeckasi Mojeab. {51 pacyeToB pabovMX MPOIECCOB MPO-
BelleHO KoMIbIoTepHOe MojenupoBanue NJI/] u DM/l B mporpaMMHOM Tia-
kere COMSOL Multiphysics 4.4,ocHoBannoe Ha auddepeHInanIbHbIX
YpaBHEHISIX B YaCTHBIX IPOU3BOIHBIX, B OCHOBY KOTOPOTO 3aJIOKEH METOJ
KOHEYHBIX JIIEMEHTOB.

C wncnonp3oBaHMEM YCIOBHS Jlupuxiie Ha TpaHHIAX pacdeTHOH 00-
JIACTH B MIIMHAPHYECKON CUCTEME KOOPIUHAT PACCUUTHIBACTCS BEKTOPHBIN
MarHUTHBIN MTOTeHIMaI A

O 1 a(m)), 0f 1 oA} oA_

ar | rp(B) or 0z\ u(B) oz o 1)
rae W(B) — MarHuTHasi IPOHULAEMOCTh MaTepraia GeppoMarHuTHOTO cep-
JACUHHKA U SAKOPA SMI[, Y — DJICKTPOIIPOBOAHOCTL MaTcpualia aKTUBHBIX
D3JIEMECHTOB 3J'I€KTIJOILBI/IFaTeJ'I€I71.

COCTaBJ’IﬂIOHII/Ie BCKTOpa MarHUTHOMI WHAYKIOWU HaxXOIATCA 1O HU3-
BECTHBIM COOTHOILICHUSIM:
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_1d(rA) __dA

z rdr ' r E (2)
JlokasbHas TIOTHOCTH TOKA Ha KaXKIOM y4acTKe 3JIEKTPOIPOBOISIIETO
skopst JIJ] ompesenseTcs Mo H3BECTHOMY BEIPAKEHHUIO
. __O0A
S 3)
DnexrpoauHamudeckas cuna (DY), nelcTByromas Ha SKOpb, pac-
CUUTHIBAETCS TIO (hopMyIIe:

f,= o,5§(H (Bh)+B(H m)-n(H B))dS 4)

rae S — NOBEpXHOCTh, OTPAaHUYMBAIOIIAS ITOJBIKHBII SIKOPH B IPOCTPAHCT-
Be {r, Z}.

Jns deppomarHutHoro marepuaia ()EppOMAarHUTHOTO CEpACYHUKA
(©C) u sixopss DM/] ucmonb3yeTcss HEMMHEWHAss KpUBas HAMarHHYHBaHUS
B =1(H)

Nmvnynsee DY, neificTByromuid Ha MOJBHXKHBIN SIKOPb, OMpEIesieTcs
BBIPAKEHUEM:

t
F, = j f,dt (5)
0

[Ipu pacdere B3aMMOCBSI3aHHBIX IEPEXOJHBIX 3JICKTPOMATHUTHBIX,
ANEKTPOAMHAMUYCCKUX, MEXaHMUYCCKUX M TEIUIOBBIX MPOIECCOB MPEIoa-
raeTcsi OTCYTCTBHE Je(OPMALIUU IEMEHTOB AIeKTpoaBuraTencii. [Ipu stom
YYUTBIBACTCS TPOCTPAHCTBCHHOE PACIPEICICHUE WHIYIUPOBAHHOTO TOKA
[0 CEYCHUIO DIICKTPONPOBOIero sskopst MJIJ[, MarHUTHOTO M TEIUIOBOTO
TIOJIS, COTIPOTHBIICHUE OKPY’KAIOUIEH CpeAbl IPH ABIDKEHUH SKOPS Ha Kax-
oM BpeMeHHoM Iirare [20].

T'eomerpuueckue napamerpsl U1 u IM/I. OcHOBHBIE MTapaMeTphI
OM/l u UJJ1 ¢ muckoBbiM sikopeM U PC, OXBaTHIBAIOIIUM HHIYKTOP C
HWKHEW W Hapy»XKHOW TIOBEPXHOCTH, MpeAcTaBieHsl B Ta0m. 1. Ha puc. 1 u
puc. 2 IOKa3aHbl, COOTBETCTBCHHO, 00mmmid Bux U ceuenne DM u U/ ¢
pacmpeneneHdeM Tojs B MOMeHT Makcumyma JOJ[Y. Ha aTux pucyHkax
0003HaueHbl: 1 — HEMONBW)KHBIH HWHIYKTOP, 22 — 3JICKTPOIPOBOIAIINN
skopb MJ1J1, BBITIOTHEHHBIN U3 TEXHMYECKOH Meau; 2b —heppoMarHUTHBIH
skopb DM/, BeimonmHeHHsli u3 ctanmu Mapku Cr.10 (AISI 1010, UNS
G10100).
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Puc. 1 —O6mwwuit Bun DM/ u U] ¢ yka3aHuem pacrnpeneieH s MarHUTHBIX
nouneit: a —OM/; 6 — .

a )

Puc. 2 —Ceuenne OM/I n MJIJ] ¢ ykazaHueM pacIpe/iesIeHUs] MAarHUTHBIX TOJICH:

a—DMJT; 6 — I,
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B uccinemyeMbIx IBUraTelsiX NMPUMEHEH KoakcHainbHbii ®C 3, KOTO-
PBIii MOKHO TIPEICTABUTh COCTOSIIMM M3 JHUCKOBOTO OCHOBaHMs 30, OXBa-
THIBAIOILIETO HHAYKTOP 1 CHU3Y, M HApY)KHOM 00e4aiku 3a, OXBATHIBAIOIICH
WHIYKTOP C HApYKHOH OOKOBOM MOBEPXHOCTH. PaccTosiHIEe MEXKIY CMEXHO
pAacIoNIOKEHHBIMI CTOpOHaMU WHAYKTOpa n PC 3amoiHeHO H3O0IAIHeH
tommuHOM & = 1 mMm. @eppomarHuTHbIA sKOph OMJ] n ®C BBITOJHEHBI

muxtoBadHbIMH 13 crand Cr.10.

Tabmuna 1 —OcHoBHbIe napametpsl uccnexyemoro M u DML

[Toka3zareinp 0O0603Ha- nan | OM/J1
4EHHE 3HayeHUe

BHeuinuii fuaMeTp HHIYKTOpa Dey, MM 100,0
BHyTpeHHHI THaMeTp HHAYKTOpa Din1, MM 10,0
BeicoTa HHAYKTOpa Hy, MM 10,0
Bueunuii tuamerp sikopst Deyo, MM 100,0 | 118,0
BHyTpeHHMii fuamerp sKkops Dinp, MM 10,0
Beicora sikopst Hy, MM 3,0
HauasnbHoe paccTosiHie MEXIy HHIYKTO- 8, MM 1,0 2,0;2,5; 3,0
POM U SIKOpEM
KonnuecTBo BUTKOB HHAYKTOpa Ny, m. 46
CeueHne IIMHBI HHIYKTOpa axb, MM 8,64
Macca sikopsi + Macca HCHONTHUTEILHOTO m, xr 0,205+0,5 0,53+0,5
3JIEMEHTa
Bricora auckoBoii yactu OC Haz,, MM 10,0
Bricora nunmunapuueckoit yactu @C Hap, MM 24,0 | 21,0
Bueunuii nuamerp @C Deygy MM 118,0
Buyrpennmnii tuamerp @C Dinspy MM 102,0
Emkocts EHD C, Mx® 2850
3apsigHoe Hanpsbkeane EHD Uy, B 400

CpaBHeHHe JJIeKTpoMexaHnuyeckux mokazatenaeid WA u DM,
OKA Tpebyet OBICTpOi KOMMYTAIUH SJCKTPUUECKOHN IeMHd, 9TO 00yCiaB-
JIMBAET BBICOKYIO CKOPOCTH MEPEMEIIECHHS SIKOPSI OTHOCUTENFHO HHAYKTOpa
B aKTyaTope.

PaccmoTtpuMm snextpoMexanmueckue mporecckl B U u B8 DMJ] ¢
OMHAKOBBIMH TIapaMeTpaMH HCTOYHHKA SHEPTHH, MPOTHBOACHCTBYIOLIIX
YCHITUI U MacCOrabapUTHBIX IMOKa3aTeIeH.

HccnenoBaHbpl 3JI€KTPOMEXaHUYECKHE XapaKTEPUCTUKU JUIS YEThIpeX
BapuanTtos. 1 —3OM/] ¢ pabounm 3a30pom 2 MM, 2 —OM/] ¢ pabounm 3a30-
pom 2,5MMm, 3 —OM/] ¢ pabounm 3a3opom 3 MM, 4 —UJI/1. PaGouwnii 3a30p
OM/] orpaHHYMBacT BeIMYUHY pabouero xojaa GeppoOMarHUTHOTO KOs, B
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TO BpeMs, Kak BEIMYMHA Pab0Yero Xonaa 3JIEKTPOMPOBOIAIICTO SIKOPS B
WJ/I npakTH4ecKl HE OrpaHUuCHA.

Bosuukaronuit 8 JIJI TOKOBBIN UMITYJIbC 10 aMIUTUTYJIE TIpaKkTU4e-
CKM aHaJOrMYCeH aMIUIUTyae ummyisca mis OMJ[. Ha puc. 3 mokasana
IUIOTHOCTh TOKa B MHIYKTOPE paccMaTpHUBAaeMBIX IBUTaTenedl. Bemnumna
pabodero 3a3zopa B DM/l Majo BIMsIET HAa TOK B HHAYKTOpe. TOK B MHIYK-
tope UJI/] mmeer Ooyiee KOPOTKYIO JIUTEIBHOCTH, YeM B DOMJI: Mmakcu-
MaJbHOE 3HaueHue Toka B HUHIyKTOope DM/] BOo3HHKaeT B MOMEHT BpEMEHH,
KOTOpBIH OoJiee yeM B J1Ba pa3a IpeBbIIaeT aHasoruaHoe Bpems 1UJ1J1.

IIpu nporexanus ummynsca Toka B uHAykTope WJIJ] BO3ZHUKAET akcH-
aNbHAs CHJIa OTTAJKUBAaHUS, NEHCTBYIOIIAS HA 3JICKTPOIPOBOIAIINN SKOPb,
B TO BpeMs Kak B OM/] Ha (eppOMarHUTHBIN SIKOPH AEHCTBYET akcHallbHAs
cuina nputshkenus (puc. 3, 6). B UJIJI BO3HHKAeT OTHOCHTEIBLHO KpPATKO-
BPEMEHHOE CHIJIOBOE BO3JICHCTBHE HA AJIEKTPOIPOBOISIIININ SKOPb, MPEBHI-
Hiaroiee Mo amIuiuTyae Ha 65 % aHalOrHYHYIO BEJIUYUHY CHIJIOBOTO HM-
mynsca B OM/I. B U1J] iuTensHOCTh CHIIOBOTO BO3JSHCTBYSI CYIIECTBEH-
HO MeHblIIe, ueM B OMJ].

B U/ dopma crioBoro MMITy/bca TNAJKas U UMEET BBIPAKCHHYIO
COCTaBIISIIOLLYIO OTTAJIKHUBaHUS, KOTOpas uyepe3 ONpe/eIeHHOE BpeMsl Iocie
Havana Bo3OyxaeHus (depe3 1,25 Mc) mpuHHMAaeT XapakTep MPHUTDKCHHS,
HO C MHOTOKPAaTHO MEHbILIEH BETUUUHOM.

Cuna nputsixenust B DM/ u3MeHsieTcs HeJITMHEHHO U YBEJIMUYHUBAETCS C
YMEHBIIICHHEM pabodero 3a3opa Mexny (heppoMarHuTHEIM sikopeM u OC.
[Ipu mocTmwXeHWH HYJIEBOTO 3HAYCHHE 3a30pa IBIDKEHHE IpEeKparmacTcs,
co3JaBas TOJBKO yuepikuBaroinee yeware (t > 1,6 mc). Ilpu sTom xapaxrep
CHJIBI TIPUTSDKEHUS PE3KO MEHSAETCS OT Ha4aJIbHOT'O BO3pAcTaHUs IO Iociie-
JIOIIETo TUIABHOTO 3aryxaHus mociie coyaapenus ¢ ®C (B pacuerax cum-
TaeM OTCYTCTBHE MEXaHMYIECKUX KOJCOAHHI SKOPS MpH coymapeHu). Yem
MeHbIIIe PadoUmid 3a30p MEXIYy MHIYKTOPOM H (EepPOMArHUTHBIM SIKOPEM
OM/I, Tem ObIcTpee U OOJBIIETO 3HAYCHUS JOCTUTACT MaKCHMalbHas CHIIa
nputsokenust f,. OpHako 9TO W3MeHEHHME HE3HAYMTENHLHO (HE MPEBBIIIACT
3...6 %).

Ha puc. 4 moka3aHo u3MeHEHUE UMIyJbca CWIBI F, I paccmarpu-
BaeMbIX snekTpoasurareneil. B MJIJl umnynasc CHiibl OTTaJKWBaHUS yepe3
omnpezenenHoe Bpems (0koio 1,0 MC) BBIXOAUT MPaKTHYECKH HA HACHIIIE-
Hue. B DM/ uMIynbc CWiibl IPUTSHKEHUS B MHTEpBAJe 0 S5 MC pacTeT U
npuMepHO yepe3 2,0Mc IPEBBINTaeT UMITYJIBC CHIBI OTTaaKuBauus B VIJI/I.

Ha puc. 5 mokasano m3MeHEHHE CKOPOCTH SIKOPS pacCMaTPHUBAEMBIX
anektpoasurateneii. OTMETHM, YTO CKOPOCTh (PEPpOMArHUTHOTO SKOPS
OM]I Bo3pacTaeT TOJBKO 10 MOMeHTa comnpukocHoBeHus1 ¢ ®C. Ecmm pa-
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6ounii 3a30p HaUMEHBINUH (2 MM), TO HadyaJbHass CKOPOCTh (hepPOMAarHuT-
HOTO SIKOps HapacTtaeT 6osiee ObicTpo. Ho Hambonbmas CKOpoCTh pa3BUBa-
eTcsl B MOMEHT coyaapeHus 3toro sikops ¢ @C npu HanboisieM pabodueM

3azope (3 Mm).

J1. Alv? J»xH
300 1 16 1, — 1
-2 14 A —_. =7 ]
~ 1
250 :\‘ .......... 3 12 :' ........... 3 |
N | ——--- 4 1 -
200+ 10t 4
150 FRNG 81!
159 6.1\
100 l, \\ \ A : [“/ \
."/ -4 2 i/
N, i "
50 = 0 ~—
0 200 25 fuc 5.0

0.0 2.5 t,Mc 5.0
a 6
Puc. 3 —/3MeHeHne III0THOCTH TOKA B HHIYKTOPE |1 M aKCHAIIBHOM CHJIB,
neicrByoleii Ha sskops f, B U u DM/ B TeueHnn pabovero 1ukia:
a — INIOTHOCTH TOKA B MHAYKTOpE; O — aKkcuasbHas CHIa.

PR e [ :
L ___.__§ — e
i

15

10

5

0
0.0 25 tMe 50

Puc. 4 —N3menenne ummynsca cuisl F, 1] 1 OM/] B TeueHnn pabovero mukia

B NI/ ckopocTs HapacTaeT CymecTBeHHO OvIcTpee, ueM B DM/, noc-
THras 0oJiee BEICOKUX 3HaueHHi (0oiee ueM B 2 pasa). OHAKO 3Ta CKOPOCTh
gepes onpeseeHHoe BpeMst (0Koso 1 Mc) MpaKTHISCKU HE H3MEHSETCS.

TakuM 00pa3oM, MOXKHO OTMETHTh, YTO MPH HCIOJIb30BAHHU OJMHA-
KOBOTO McToYHMKA dHepruu B MJIJ] obecrednBaroTCsl MOBHIICHHBIE CKOPO-
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CTHBIC TTOKa3zarenu 1no cpaBHeHUio ¢ OMJI. IIpu 3ToM BenuumHa pabodero
X0/1a 3JIEKTPONPOBO/ISIIIETO SIKOPS CYIIECTBEHHO Oouiblne, yeM B DM/, B
KOTOPOM K TOMY JK€ MMEET MECTO coyAapeHHe (HeppOMarHUTHOTO SIKOPSI C
HenoaBkKHEIM DC.

V., Mm/c
10
’G'——--"‘-‘-.
4 1
/
r —--2
F N R 3
/ --—-
5 7
)
[
J s
’ P ;
! )
0+~ :
0 MG 2

Puc. 5 —U3menenue crkopoctu sikopst M/IJ] 1 OM/] B TedeHnn pabodero mukia.

BobiBoabl. Boznukaromuit 8 M1/l TOKOBBIA HMMITYJIBC IO BEJIMYHUHE
MIPaKTUIECKN aHAJIOTHYCH aMIUIUTyne uMmirysbea st DM/, Tok B HHIYK-
tope UJI/] OpicTpee umeeT Gosiee KOPOTKYIO UTHTEIHLHOCT, Y€M aHaJIOTHY-
HBIH TOK B OMJI.

B UJIJ{ Bo3HUKaeT KpaTKOBPEMEHHOE CHJIOBOE BO3/IEUCTBUE HA 3JICK-
TPOMPOBOIAIIUN SKOPH, MPEBHIMIAIOIIee IO aMIDIuTyIe Ha 65% ananormy-
HYIO BEJIMUUHY CHJIoBOro ummyibsca B OM/I. Onnako B MJ/] anuTenbHOCTH
CHJIOBOTO BO3I€IICTBHS CYIIECTBEHHO MEHbIIe, ueM B OM/I.

B UJJ] cxopocTh HapacTaeT CyIIEeCTBEHHO ObicTpee, ueM B DM/,
mocturasi 0oyiee BBICOKHMX 3HAUCHWIA, HO OHA Yepe3 OMPEACICHHOE BpeMs
MIPaKTUYECKH HE U3MEHSETCS.
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Bomox Biaagumup ®emopoBu4, npodeccop, TOKTOP TEXHHYECKHX HAyK.
SaumTIT AUIUIOM HEDKEHepa MO crenuaabHocTd "Kpuorennas TexHuka' B
1979r., miccepTalMi KaHIUIaTa U JOKTOpa TEXHUYECKHX HAyK B XapbKOB-
CKOM TMOJIMTEXHUYECKOM MHCTUTYTE IO CHCLUAILHOCTH IEKTPUYCCKUE MAIIH-
HBl ¥ ammapartsl, coorBerctBeHHO B 1987 u 2003 rr. Ipodeccop kabempbt
"Obwas anekTporexHuka' HaloOHAIBHOrO TEXHHYECKOro YHHBEpPCHTETa
"XappkoBckuii nomurexamdeckuil uaCTUTYT "¢ 2004 r. Hayunble MHTEpech!
CBSI3aHBI C MPOOJIEMAaMH JTMHEHHBIX 3JIEKTPOMEXaHUYECKUX MpeobpasoBaTereit
UMITYJIbCHOTO JICHCTBHSI, KPHOTCHHBIX M CBEPXIIPOBOJIAIIUX JIEKTPOMEXaHIIe-
CKHX YCTpPOJCTB.

Ouiexcenko Cepreii BiaagumupoBuy. 3amuTHia IUIUIOM Marucrpa B
HaruoHalbHOM TEXHHYECKOM yHHBEpCHTETe “XapbKOBCKHIl MOIMTEXHH-
yeckuid HHCTUTYT' B 2011r. AcniupaHTt Kadeapbl o0Iel IeKTPOTEXHUKU
HTYVY "XIIN". HayuHble HHTEpECH! CBA3aHBI C MPOOIEMaMH JTHHEHHBIX K-
TPOMEXaHUYECKHUX MPeoOpa30oBaTeieil UMITYIbCHOTO ACHCTBHSL.
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