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AKTyaJlbHOCTH  TeMbl  HcciaenoBanms. Haubonee  pacnpocTtpaHeHHON
ANEKTPUYECKOM  MAIIMHOW, HCHOJb3yeMOM B  OOJBIIMHCTBE TEXHOJIOTMYECKUX
KOMIIJIEKCOB U YCTAHOBOK, SIBJISIETCSI aCHHXpOHHAsi MamnHa (AM) ¢ KOPOTKO3aMKHYTHIM
poropoM. Bpeicokass  HaJleXHOCTh, oOecreunBaemasi OTCYTCTBHEM  IIETOYHO-
KOJUIEKTOPHOTO ~ y3/1a, TPOCTOTa OOCTYXKMBAHUS, XOPOIIHME JKCIUTyaTal[MOHHBIC
XapaKTePUCTHKH, Macco-radapuTHbIE MOKAa3aTeNId U HU3Kask CTOMMOCTh CITIOCOOCTBOBAIU
€€ PACIpPOCTPAHEHHUIO BO MHOTHUX OTPACISAX MPOMBINIIEHHOCTH. OJTHAKO, UCIIOIb30BaHUE
JAHHOTO 3JIEKTPOMEXAHWYECKOro MpeoOpa3oBaTesss HaumboJiee 4YacTo CBS3aHO C
JBUTATENbHBIM PEXUMOM paboThl. HecMoTps Ha mpeumymiectBa AM OTHOCUTENBHO
npounx mamuH, AM B reHepaTOpHOM PEXUME HCIIOIB3YETCS PEOKO M 3a4acTylo TaM,
rJ€ KAauecTBO M CTa0WIBHOCTh IMApaMETPOB BBIXOJHOTO HAMPSDHKCHUS WMEET
BTOPOCTENEHHOE 3HAUYCHHUE.

[IprunHaMu, CIEepKUBAKOIIMMH NpUMEHEHNE AM B reHepaTOpHBIX YCTAaHOBKAX,
ABJISIFOTCS: HEOOXOJMMOCTh MCTOYHHKA PEAKTUBHO-EMKOCTHOM 3HEPIrUU M CIOXKHOCTb
cTabuiuzanuu (peryaupoBaHusi) TeHepupyeMoro HampsbkeHus. Haumbonee dacto B
KauecTBe cxembl BO30yxkzeHus AM wucnonb3yercsa OaTapesi KOHJIEHCATOPOB,
CIIOCOOCTBYIOIIAsE TEPEXOAYy JJICKTPUUYECKOM MAIMHBI B TEHEPATOPHBIA PEKUM.
3HayuTEIbHbIE Ta0apuThl, BHICOKAas CTOMMOCTH CXEMbl BO30YXKICHHUS U TPYIHOCTH
cTabuIIn3aIuu [apaMeTpoB BBIXOJHOTO HaIpPSHKCHUS MPENATCTBOBAIU
pacnpocTtpaneHnio AM B kauecTBe reHepaTopa.

Crenenb pa3padoTaHHOCTH TeMbl HccenoBanus. B Hayane XXI Beka Bompoc
V/CIICBICHUS] M1 YMEHBIIICHHUS UCTOUYHUKA PEAKTUBHOW SHEPTHH OB YACTHMYHO PEIIICH,
Korja ObUIM CO37aHbl BHICOKOA((EKTUBHBIC IJICHOUYHBIE CAMOBOCCTAHABIIUBAIOIIUECS
koHaeHcaTopsl cepuit K78-98, CBB 60, macco-rabapuTHble OKa3aTeau KOTOPBIX CTaIH
3HAQYUTEIBHO JIy4llle MNpeabiAymux cepuil. Cxembl cTaOWIM3alUM HAMpPSOKEHUS U
4acTOThl ~acMHXpoHHOTO TeHepatopa (Al) npennmoxens: B.M. bepe3unbim,
H.M. Ilepensmytepom, T.N. ApnamnaukoBeiM; B.A. CumatoBsiM, M.I1. ["ankuHbeIM 1 1p.
Pa3paborannbsie  ycTpoicTBa cTaOuiaM3alnud OO0ECHeUYMBAId  BBICOKYIO  CTEIMEHb
CTaOWIM3aIMM  AMIUIMTYABl M YacTOThl TE€HEPUPYEMOTO HAMPSIKEHUS B IIMPOKUX
JMara3oHax U3MEHEHHUsI HAarpy3Kd U CKOPOCTH BpalleHUs pOTOpa, OAHAKO OTIUYAIUCH
BBIIIICYKAa3aHHBIMU ~ HeJIOCTaTKaMu. [IpuHIUI  ACHCTBUS  MPEIJIOKEHHBIX  CXEM
3aKJIIOYANICS B HAJWYUU H30BITOYHOM PEAKTUBHOM MOIIHOCTH, KOMOWHHMPOBAHHOM
MOAKIIFOUEHUN KOHAEHCATOPOB U JPOCCENEH HACBIMEHUSA. Takne CXEMbl HE TOJIBKO
YBEJIMYMBAIOT TabapuThl, CTOMMOCTh, HO W CHIDKAIOT HAJEKHOCTh CHCTEM

ICHCPHUPOBAHUS U3-3a 0O0JBIIIOro YKcIa KOHCTPYKTHBHBIX 3JICMCHTOB.



Pa3Butue 31eMeHTHOI 0a3bl M1 CXEMOTEXHUKH YNPABICHUS MOIYIPOBOIHUKOBBIX
npeobpazoBateneit (IITIIT) Ha ocHOBe aBTOHOMHBIX MHBepTOpoB HarpsbkeHus (AWH)
IO3BOJISIIOT B HACTOALLEE BPEMS B IOJHOW MEpe peIUTh BONIPOCHI, OTPAaHUUYMBAIOLINE
npuMeHeHne AM B T€HEpaTOPHBIX YCTaHOBKAX.

bonpmiold  BKiaxm B pa3BUTHE TEOPETHUYECKUX M AKCHEPHUMEHTAIBHBIX
uccienoBanuii AI' BHeciim oTedecTBEHHbIE M 3apyOexkHble yudeHnble: W.M. Anues,
A-3.P. Jlxxenny6aes, 0. JI. 3yokos, C.U. Kumuc, M.JI. Kocteipe, A.B. Herymun,
I'. A. CunaiinoB u MHorue apyrue. B ux paboTtax nmoJgHUMar0TCs BOIIPOCHI ONpEAEICHUS
TPAKTOBKHU SIBJICHUSI CAMOBO30YXKIECHMsI, MAaTEMaTUYECKOTO OMHUCAHMS NEPEXOJHOTO U
CTallUOHApPHOTO pEeXHUMOB paboTel Al', ompeneneHuro ycIoBUH UM TpaHUI
caMOBO30OYXKJIeHUS, CTAOMIM3allMKd  aMIUIUTYAbl M YacTOTBl  T'€HEPUPYEMOTO
HaIpsDKEHUsS, OLICHKM HEOOXOAMMOro 3HayeHus (Pa3HoOil €MKOCTH, BO30YKIEHHIO OT
[IIIII.  CymecTtBytoue  pa3HOrjigacusi  TOJIKOBaHUA  (DU3MYECKOTO  MPUHLHUIA
BO30yxeHuss AM He MO3BOJSIOT OJHO3HAYHO J1aTh METOAUYECKHUE PEKOMEHIAIUU U
NPEJJIOKEHUS], TapaHTUPYIOLUE CTa0UIbHOE BO30YXKICHHUE U yCTONYMBYIO pabOTy BO
BCEM Jirara3one MouiHoctu Al

Ha oCHOBaHMU H3JI0KEHHOTO MOXHO CJEJIAaTh BBIBOJ, YTO BOIPOCHI TOJKOBAHMSI
(¢uznyeckoro Tmporecca, OMNPEACNICHUS YyCIOBHHM, TpaHul] Bo3OyxaeHus Al c
pa3IMYHBIMK THUIAaMHU BO30yAMUTENEH, a TaKKe CHOCOOOB PEryJIMpPOBAaHUS MMAPAMETPOB
TreHEPUPYEMOTr0 HANPSKEHUsI HE PEIIEHBI B MIOJTHOW MEpE U SBIISIOTCS AKTYaJIbHBIMU.

OO0beKTOM MCCIeAOBAHUS SBISIETCS MEXaTPOHHAs CHCTEMa TI'E€HEPUPOBAHHUS
AJIIEKTPO3HEPTHH, COCTOSIIASl U3 ACHHXPOHHOW MAIIMHBI M ABTOHOMHOI'O HWHBEPTOpA
HaIPsDKEHUS, KAK HICTOYHUKA PEAKTUBHOIO TOKA.

IIpeamerom  HMCCIeI0BAaHMsl  SIBJSIIOTCS  DJIEKTPOMATHUTHBIE  MPOLECCHI
MEXaTpOHHOM CHUCTEMBI reHepupoBanus “AM — AHWH”, Bkimowas pexum
CaMOBO30Y)KJIEHUSI CHUCTEMbl W TEHEpaluu DIIEKTPOAPHEPTUU B CTATHUYECKOM U
JTUHAMHYECKOM PEXKUME PaOOTHI.

HNnes padorbl COCTOUT B MPUMEHEHUM PETYJIHPYEMOr0 HHBEPTOPHOIO
BO30Yyk7eHUsT AM Ha OCHOBE SIBJICHHS MapaMEeTPUUYECKOrO0 PEe30HAHCAa MEXaTPOHHOM
cucremsl “AM — AH”.

Hear u 3agaum padorwl. llenpio auccepTanoHHON pPabOThl  SABIAECTCS
KOMIUIEKCHBI aHAJIA3 DJIEKTPOMArHUTHBIX MPOLECCOB B MEXAaTPOHHOM CHUCTEME
reHepupoBanusa (MCI') “acuHXpoHHasi MalIMHA — ABTOHOMHBII MHBEPTOP HANPSKEHUS
B YaCTH YCJIOBUH CaMOBO30YXIE€HHS CHUCTEMbI U €€ (PYHKIIMOHUPOBaHUS B paboueM U

ABaApPUNHOM pEKUMAX.



JI1st nocTrKeHUs e ObUTH MOCTABIEHBI U PEIIeHBI CIASAYIONINE 3a/1a4u:

1. BeimosiHUTh 0030p CYHIECTBYIOLIUX TPAKTOBOK BO30OYxaeHust Al nist packpbITus
OPUYMHBI W YCJIOBHI BO3HUKHOBEHHUS SBJIeHHs camMoBo30yxaeHuss B MCI tuma
“AM — AUH”.

2. Onpenenuth yclioBUsS caMOBO30YkaeHust Al' ¢ KOHIEHCAaTOPHBIM BO30YKICHHEM
u B coctae MCT'.

3. ChopmynupoBaTh peKOMeHaLUH M0 poekTupoBannio MCI' ajexkTposHepruu Ha
OCHOBE ACHMHXPOHHOW MAIllMHbl B YacTU peaJM3alldu YCIOBUM CaMOBO3OYXIACHUS U
ONTUMAJIbHBIX PEKUMOB PaOOTHI.

4. Pa3zpaboTaTh MaTeMaTUYECKYI0 U UMUTAIIMOHHYIO MOJIein Al ¢ KOHJIEHCATOPHBIM
U MHBEPTOPHBIM BO30YXKICHHEM [UIsi U3Y4YeHHs OCOOCHHOCTEW (DYHKIMOHUPOBAHUS
MCT" “AM — AUH” B paGodeM 1 aBapHitHOM peXHMaXx.

5. [IpoBecTu sKCIEpUMEHTANIbHBIE HCCIEIOBAHUS IS IMPOBEPKH TEOPETUUYECKUX
ITOJIOKEHUM.

Hay4ynasi HoBU3Ha padoThI:

1.C nmpumeHeHHEM MaTE€MaTU4YEeCKOro ammapara TEOpUM aBTOMAaTHYECKOIrO
ylpaBieHUs JoKa3zaHa (Qu3uyeckas OOIIHOCT M  aHAJOTHYHOCTh IPOLIECCOB
CaMOBO30YKJIEHUS B AJIEKTPUUECKUX MAIIMHAX PA3JIUYHBIX THIIOB.

2. Ilokazano, yto B MCI" “AM — AWH” KOHCTpYKTHBHBIE OCOOCHHOCTH 3yOII0BOM
30Hb1 AM ® mnepuoaMuYecKas KOMMYTAlldsl KJIIOUYed WHBEPTOpPA, CIOCOOCTBYIOT
peajin3alyy NapaMeTpuueckoro pe3oHaHca Kak NpuuuHbl camoBo30yxaeHust MCI'.

3. [losmyueHbl MaTeMaTUYECKUE YCIOBUS CAMOBO30YKIEHUS ANEKTPUUECKUX MAIlIUH-
reHEepaTOpOB MEPEMEHHOI0 M MOCTOSHHOrOo Toka mpu pabore Ha XX U Harpysky.
[lomy4yeHo BbIpakeHHE HEOOXOJUMON PEaKTUBHOW MOIIHOCTH [JIsi BO3HUKHOBEHUS
pexunma camoBo30yxaeHust Al

4. PazpaboTaHa WMMHUTALMOHHAS MOJENb PETYJIUPYEMOM MEXATPOHHOW CHCTEMBbI
reHepupoBaHus Ha 0a3e AaCHHXpPOHHOW MAIIMHBI M aBTOHOMHOIO HHBEpPTOpA
HaIpSDKEHUS U1 aHajlu3a IEePeXOJHbIX, CTaTUYECKUX, TUHAMUYECKHX W aBapUIHBIX
PEXKUMOB pabOTHI.

Teopernyeckass 3HAYUMOCTHb PadOThI 3aKIHOYAeTCd B OOOCHOBAHUU SIBJICHMS
CaMOBO30YKJIEHUsI ACHMHXPOHHOIO TIeHepaTopa KakK CIEACTBUS IMapaMeTpUYEeCKOro
pe30HaHCa B KOHTYpE «AaCHHXpPOHHAas MalllMHA — AaBTOHOMHBIA HHBEPTOp —
KOHJIEHCATOp»,  JOKAa3aTelbCTBE  OOUIHOCTM W AHAJOTMYHOCTH  IPOIIECCOB
caMOBO30Y)KJIEHUSI B TEHepaTopax NEPEeMEHHOTO M IOCTOSHHOTO TOKa, a TaKXe B
BBISIBICHUM MEXAaHHM3Ma pEryJUpOBaHUsl IapaMETPOB BBIXOJHOTO HANpPSKEHUS B

3aMKHYTOW MEXaTPOHHOM CUCTEME.



IIpakTH4Yeckasi 3HAYUMOCTb PadOTHI:

1. PazpaGotanbl cTpykTypHble cxembl CI'DD Ha OCHOBE 3JEKTPUUYECKHUX MAIIWH
Pa3IMYHOrO THUIIA, TO3BOJISIOLIUE MCCIEN0BAaTh UX AMHAMUUYECKHUE PEKUMBI pabOThl U
IPOLECC CAMOBO30YXKACHHUS.

2. llpennoxeHa METOAMKA OMPEIEICHUS YacCTOThl TEHEPUPYEMOTO HAMpsKEHHUS,
OCHOBaHHas Ha YacTOTHOM aHaJW3e TNepeJaToOyHOW (QYHKIMH U TOJIHOTO
conpotusieHuss CI'930 ¢ aCHHXpOHHOW MAIIMHOA.

3. [lomyueHO MaTeMaTH4eCKOE BBIPAKEHUE IJIsl pacyeTa PEakTUBHOM MOIIHOCTH,
HEOOXOAUMOM ISl CYIIECTBOBAHUS PEXKUMA FEHEPUPOBAHUS IJIEKTPOIHEPTHU B CUCTEME
tuna “AM — AUH”.

4. Pa3paborana monens mexarponnoit CI'90 tuna “AM — AUH”, no3Bonsromas
UCCJIEI0BATh PEKHUMBI CaMOBO30YKJI€HHS, IITATHOTO (DYHKIIMOHMPOBAHUSA, KOPOTKOTO
3aMBbIKaHUS U NapajieIbHON paboThl HECKOJBKUX aCHHXPOHHBIX T€HEPATOPOB.

MeromoJioruss  AMCCEPTALNMOHHOIO  HCCJHeI0BAHMSA.  MeEToI0JI0Trn4ecKoin
OCHOBOM JHMCCEPTAlMOHHOIO HCCIEHOBAHUS IOCIYKWIA HANpPABJICHMS, KOHLEIIHUA U
CUCTEMbl HAay4YHOT'O 3HaHHUS OTEUYECTBEHHBIX M 3apyOEKHBIX YUYEHBIX B 00JACTH
pa3pabOTKM M TPOEKTUPOBAHUS 3JIEKTPOMEXAHUYECKUX CHUCTEM TI'€HEPUPOBAHUS
AJIEKTPOIHEPTUH.

Meroabl AMCCEPTALMOHHOIO Hccjaeq0BaHusA. /[ pemeHuss NOCTAaBICHHBIX
3a/1a4y 10 MCCIIEIOBAaHUIO sIBJIEHUS BO30yx1eHus u pexxumoB MCI' tuna “AM — AUIH” B

ﬂHCCGpTaHHOHHOﬁ pa60Te HUCIIOJIB30BAJIMCh MCTOAbI TCOPHHM aABTOMATHYCCKOI'O

YVIIPpaBJICHUs,  MAaTEMAaTH4YECKUM  METOJ  OINKWCAaHWsI C  TIOMOLIBKD  CHUCTEM
muddepeHnranTbHbIX YPaBHEHU, METOJ BU3YaJIbHOT'O MMUTAaLMOHHOTO
MOJEIUPOBAHUA.

B mnpoBeneHHBIX UCCIEAOBAHUSX HCIIOIB30BaHbl CIEAYIONIME MPOTPAMMHbBIC
npoayktel. Matlab R2016a, Simulink, Mathcad 15, Elcut 5.1.
Ha 3ammTy BBIHOCATCS CJIeYIONIUE MOJ0KEHUS U Pe3yJibTaThl:

1. Monynsiiiisi WMHIYKTUBHOCTA ACHMHXPOHHOW MAIIIMHBI 3a CYET MyJbCalluu
MHJYKIIMU B BO3JYIIHOM 3a30p€ U MEPUOJUYECKAsT KOMMYTAlUsl KIKOYEd aBTOHOMHOTO
MHBEpPTOpa 00ECIEYNBAIOT BO3HUKHOBEHHE CAaMOBO30YXJEHUSI B cucTeMe Tumna “AM —
AWMH” Ha oCHOBE SIBICHUS TAPAMETPUUECKOTO PE30HAHCA.

2. MaremaTuyecKkue BBIPKECHHUS, ONIPEACIISIONINE YCIOBHS CYIIIECTBOBAHUS PEXUMa
CaMOBO30YK/JICHUsI B TeHEepaToOpax MOCTOSHHOTO U MEPEMEHHOT0 TOKa B 3aBUCUMOCTH OT

MX MAPAMETPOB U BHEIIHEN HAIPYy3KHU.



3. YcnoBue Bo30yxaenus mexatponHon CI'00 tumna “AM — AWH”, onpeaenstoiiee
HEO0OX0/IUMOE KOJIMYECTBO PEAKTUBHON MOIIHOCTH, MOCTABISIEMOM KOHJEHCATOPOM
3B€HA IMOCTOSIHHOTO TOKa aBTOHOMHOI'O HHBEPTOPA.

4. Pe3ynbTarhbl HKCIEPUMEHTAIIBHOTO UCCIICTOBAHUS, MOATBEPAKIAOIINE
aJIEKBaTHOCTh MAaTEMAaTUYECKON M UIMUTALIMOHHON MOJIENIEN PETYINPYEMON aBTOHOMHOM
CI'D0 tuna “AM — AUH”, no3Bosstomue oueHUuTh padoure XapaKTepUCTUKH.

CreneHb [OCTOBEPHOCTHM W anpoldauus pe3yJbTAaTOB HMCCJIEIOBAHUS.
JIOCTOBEPHOCTH MOJTYYEHHBIX pe3yJIbTaToOB ONpEeNeIAeTCS KOPPEKTHBIM
UCIIOJIb30BAaHUEM HAyYHO-OOOCHOBAaHHBIX METOJOB HCCIEJOBAaHUM, CXOIUMOCTHIO
AKCIIEPUMEHTAIIbHBIX U PACUETHBIX JAHHBIX. Pe3ynbTaThl, MOJTYyYEHHbIE IPU MPOBEICHUH
AKCIIEPUMEHTAJIBHBIX  UCIBITAaHW, MOATBEPXKIAIOT  CIPABEIJIMBOCTh  HAYUYHBIX
MOJIOKEHUH W MPUMEHUMOCTh NPEIJIOKEHHBIX METOJ0B, TEXHMYECKUX pEUIeHUN |
BBIBOJIOB.

OcCHOBHBIE MaTEpHUAIIbl UCCIEIOBAHUSA U OTIAEIbHBIE MOJOKEHUS JTOKIIAbIBATIHNCh
U TOJIyYUSIHM OJI0OpEHHE Ha CJIEAYIOIMX KOH(EpeHIUSIX M HayYHO-TEXHHUYECKHUX
dopymax: VIII MexnyHnaponHas HaydHO-TIpaKTUYECKass KOHPEpEHIHs ‘“DIEKTPOHHbBIE
cpeactBa u cucrtemsl yrpasieHus” 1. Tomck: TYCYP — 2012 r.; 15™ International
Conference “Micro/Nanotechnologies and Electron Devices”, r. HoBocubupck: HI'TY —
2014 r.; MexnayHapogHas KoHpepeHIMs  “DHeprocOepekeHue. IDHEPreTHKa.
Oueproayaut”’, 1. XapbkoB: XIIM — 2013 r.; XX wMexayHapoIHas Hay4dHO-
npakTuyeckast kKoHpepeHus “CoBpeMeHHbIe TeXHUKA U TexHojorun”, T. Tomck: TITY —
2014 r.; Il poccuiickas Hay4dHas MIKoJia-KOH(epeHus “OHEepPreTuKa, MIeKTPOMEXaHUKa
u 2HeproddhdexkTuBHOCT, THazamMu wmosonexu”, r. Tomck: TIIY — 2015 r.; Il
MexayHapoaHblii MoOJOAEKHbIN QopyMm “UHTeNneKTyalbHble 3HEPrOCUCTEMBI”, T.
Tomck: TIIY — 2015 r.; VIl MmexayHapoaHass Hay4yHO-TEXHHUYECKas KOH(pEpEHIUs
“OnekTpoMexaHudeckue mnpeodpaszoBatenu sHeprun”, . Tomck: TITY — 2015 r.; 17"
International Conference “Micro/Nanotechnologies and Electron Devices”, r.
HoBocubupck: HI'TY — 2016 T.

[To Teme muccepranmoHHOW paboOTHl omyOnukoBaHo 14 pabor, B Tom uucie 4
CTaTbU B JKYPHAJIbHBIX W3JaHUAX, pekoMeHIoBaHHbIX BAK mnpu Munucrepcrse
oOpazoBanus u Hayku Poccuiickoit deneparium asis couckareseil y4eHbIX CTETECHEH.

Ctpykrypa u o00Bbem jauccepranuu. [[uccepranmonHass paboTa COIAEPKHUT
BBEJICHHE, OCHOBHOE COJIEP’)KaHHME B YEThIPEX TIJaBax, 3aKIOYEHUE, H3JI0KEHA Ha
181 crpaHuax MAaIIMHOMKMCHOTO TEKCTa M COACpKUT 53 pucydka, 14 Tabnwi,
10 npuIt0’KEHUI1 U CIIUCOK MCIOJIb30BAaHHBIX UCTOYHHMKOB JINTEpATyphl U3 141 HaydHOMI

paboTHI.



OCHOBHOE COAEPKXAHUE PABOTbI

Bo BBeaenmu ykaszaHa npoOiieMaThka ¥ OOOCHOBAHA aKTYaJbHOCTh H3Y4YECHHS
CUCTEM TEHEPUPOBAHMS »dJeKTpodHepru Ha 06aze AM u cozmanus MCI ¢
Bo30yxknenuem ot IIIII. CdhopmynupoBanbsl 1enb W 3agadud pabOThl, MPUBEIACHbBI
HCIIOJIb3yEMbIE METO/BI UCCIIEIOBAHUSA. Y Ka3aHbl MOJIOKEHUS, BBIHOCUMbBIE Ha 3aIHUTY,
MIPE/ICTABIICHBI CBEACHUS O HAYYHOW 3HAYMMOCTU M MPAKTUYECKOM LIEHHOCTH PadOTHI.
[TpuBenen 0030p comepkaHus pabOTHI.

B nepBoii riaBe oTMeueHa HEOOXOJAMMOCTb CO3JaHUSI HAJIEKHBIX CHUCTEM
reHEpUpPOBAHUS HA AaBTOHOMHBIX OOBEKTaX C Y4YeToM cheuu@ukd ux padoThI.
BrINOMTHEHO CpaBHEHME M aHAIU3 TEHEPAaTOPOB, IMOCTPOEHHBIX HA SJIEKTPHUYECKUX
MallMHaX pPa3jM4HbIX THUIOB, OTMEYEeHbl npeumymiectBa Al' ©  npuyuHbI,
MPENSATCTBYIOUIME €ro PacHpOCTPAHEHHUIO: HEOOXOAMMOCTh PEAKTUBHO-EMKOCTHOIO
MCTOYHHMKA 3HEPTUU, CI0KHOCTh CTa0MIM3aLMU MAapaMETPOB BBIXOJHOTO HANPSHKEHUS
IIPY BApUALIMM BEJIMYUHBI HATPY3KH U 4aCTOTHI BPALIEHUS POTOPA.

[TpuBenen 0030p OTEYECTBEHHBIX M  3apyOEKHBIX TEOPETHUUYECKUX U
DKCIIEPUMEHTAIBHBIX ~ MCCICJOBAaHMM IO  BOIpPOCAM  TOJIKOBaHMS  IIpolecca
caMOBO30Y)KJIEHUSI, = METOJOJIOTUM  HW3YYEHHUS  DJIEKTPOMEXAaHHUECKUX  CUCTEM
reHEpUPOBaHUA U (PaKTHUUECKOro npuMeHeHus: Al' B MPOMBINIIIEHHOCTH, TPAHCIIOPTE U
CEJIbCKOM XO35IMCTBE. BBINOIHEH KPUTHYECKUM aHATIN3 UMEIOIIMXCS TPAKTOBOK SIBJIICHUS
camoBo30yxkaeHust Al'. Ilporecc caMoBO30yXJeHUsI TPEACTaBICH 4Yepe3 TIOHSITHE
[1apaMETPUYECKOr0 PE30HAHCA — SIBJICHHWS HApacTaHUs aMIUIMTYAbl HAIpPSHKEHUS NpU
U3MEHEHUU pEaKTUBHOTO JJIEMEHTAa C YacTOTOM, KpaTHOM 4YacToTe COOCTBEHHBIX
koneOanuii. OTKIOHEH (haKT OCTAaTOYHOM HAMArHMYEHHOCTH KakK 0053aTelbHOTO
(dakTopa myd Hauyana mpouecca Bo30yxkaeHus. IIpousBeneH aHanu3 CyIIECTBYIOIIHMX
METOA0B BO30yxkaeHuss AM u BblpakeHUMH pacyeta (a3HOM €MKOCTH Mpu
KOHJIEHCATOPHOM BO30Y)XJIE€HHH. SIBlIeHHE CaMOBO30YXKIECHHSI TMPEJCTABICHO Yepes3
OUHAMHUYECKYI0 HeycTOoMumBOCTh Al, KOrma orpaHudyeHue pocTra aAMIUIMTYJIBI
HaIIPSDKEHUS. CBSI3aHO C HACBIIIEHUEM MAarHUTHOM CHUCTEMBI JJEKTPUYECKON MAaIIMHBI.
PaccMoTpeHo ucnoib30BaHUE alreOpanyecKux M YacTOTHBIX METOJIOB HCCIEIOBaHUS
ycToiunBOCcTH/HEeycTOMUnBOoCcTU Al JUIsl OmpeneneHus: yCIoBUN CaMOBO30YKICHHS U
pelIeHns 3a0a4M O MPEIEIbHON Harpy3Ke.

Bropasi riaBa mocBslieHa HCIOJb3YyEMBIM B padOTe€ METOJaM HCCIEAOBaHUS,
MPUMEHEHUE KOTOPBIX TMO3BOJIIET KOMIUIEKCHO M3YYUTh OOBEKT HCCIIEI0BaHMUS,
OTIPECNUTh YCJIOBUSA BO30YXACHHUS U YCTOWYMBOCTH paboThl. Ha ocHOBe MpUHATHIX
JOMYIEHUH MPOU3BOIUTCS pa3paboTKa MaTeMaTHYECKHMX M MMHUTALMOHHBIX MOJEJeH

ATl c KOHIEHCATOPHBIM U UHBEPTOPHBIM BO30YKICHUEM.



BriepBbie TIpeCTaBICHO WCIOJIB30BAaHWE METO/AAa TEOPHH aBTOMATUYECKOTO
yIpaBICHUS ISl aHAIHM3a AJIEKTPOMEXaHUYECKUX CHCTEM T€HEPUPOBAaHUS HA TpUMEpe
AT ¢ koHaeHCaTOpHBIM BO30yxneHueMm (puc. 1.a) W reHepaTopa MOCTOSHHOTO TOKa
napasuiebHoro Bo3oykacHus (puc. 1.0).

°l
) E u

ocT X kp X
\ —

| E

kCT( 1 +TCTp)

K /(14T p) |
:__
— q)(F) - Wcm _ka
a
®OCT mﬂ Er U
—>®> n o CE X -
\ —
RSI
Iﬂ |
<" |{1/Ru |
I
—_ ]
y |
O(F) |ard n, |we——k/(1+T,p)
0

Pucynok 1. CtpykrypHbIie cxembl ¢ mo3unmu TAY:a— Al, 6 — I'TIT

NneHTuYHOCTh TOJYYEHHBIX B OOIEM BHJE YCJIOBUU OajlaHca aMIUIATYH B
reHeparopax pas3IuvyHOro TUIa, Ha mpumepe reneparopa nocrosuHoro toka (I'TIT) u
Al', cBuaerenbcTByeT O (U3MUECKONW OOIMHOCTH MW AHAJIOTHYHOCTH IPOIIECCOB
camoBO30ykeHus. YcioBue Bo30yxaeHuss Al ompenensercs Boipakenuem (1), a
MPUMEHUTEIHHO K YCJIOBHIO pa0OThl Ha aKTUBHO-PEAKTUBHYIO HArpy3Ky BBIpaKCHHE
npeoOpasyercs B BU (2).
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1) L 1
WpOT ) CAF ’ Cp ) RCT 2 l+ rCT [1+ rCT pj L - Cp (1)
m °r R, (1+ —H pj
RH
e 7, Lo — AKTMBHOE MW HWHAYKTUBHOE COIPOTUBIIEHME craropa AM;

Ry, Ly — axTUBHOE M WHIYKTUBHOE CONPOTHUBICHUE HArpy3kH; Car — MOCTOSHHBIN
K03 PUIIUEHT, XapakTepu3yroIui reaeparop; C — eMKOCTb ()a3HOrO KOHIEHCATOPA; Wpor
— CKOPOCTh BpAIlICHHS POTOpPA; . — YHCIO BUTKOB CTAaTOpPHOM OOMOTKH; R, —

MAarouTHOC COIIPOTUBJIICHUC BETBU ((I/IH,HYKTOP—BOS,HYIHHHﬁ 3a30Pp—AKOPb».

X+ X X
AT o o
“x 'z @
c H
_ Wer
e Xar = Wpor * CAFR— — UHAYKTUBHOE comnpoTtuBieHue Al, orpaxkaromiee
m
XapaKTepUCTUKYy XoJlocToro xoma reHepartopa Er = f(ic); X, — peakTuBHOE
COIIPOTHUBIICHUC PACCCIAHUSA  CTATOpPA AM, Xe - PCAKTUBHOC COIIPOTHUBJICHUC

BO30YIKIAIOIIEr0 KOHIEHCATOPa; Zy — ITOJHOE COIPOTHBJIEHHE HAIPY3KH.
[IpencTaBieHHbIE BHIPAXKEHHS IO3BOIAIOT ONPEAECIUTh HEOOXOAUMYIO (PasHyIO
E€MKOCTh M KPHUTHYECKOE COIPOTHBICHUS Harpy3kd (3), OpUBOASAIIEE K CPBIBY
reHepaLuH;
Z,>——tele 3)
X (Z)+ X, —Xe

[TpuBoasiTcs BhipaxeHus: cucteM auddepenimanpabix ypaBuenuin (CY) Al u

[IIII1, mosicHeHbI XapaKTEepHbIE TPYAHOCTH y4deTa HEIMHEMHOCTEH HachllleHHs AM u
pabotel IIIIII. Pesynprar pemenuss CIHY npusenen B [IPUJIOXEHUAX
JTUCCEPTALIMOHHON pabOTHI.

AHanmu3 ycnoBus OanaHca (a3 W ycroHuMBOocTH padboTel Al BBINOJHEH
Y4aCTOTHBIM METOJIOM Ha OCHOBE aHalM3a XapakTepa nepefarouHod QyHkuuu W, u

MIOJTHOTO COMPOTHBIICHUS Zyy, (pUc. 2) cucTeMbl «Al'-0atapest KOHIEHCATOPOBY.

th :Zl+22:&+ Xs'i— (Rm—ijxm.I).(RHXC_RHXF+X-rxc'|)'|
Sk Rn(Rm_I(Xc+Xm+Xr))_Xc(Rm'|+Xr+Xm)

(Rm+xm°i)(RHarch_Xr'Rnarp+xrxc'i)
Wio =R R +X ) (R _X.—R_X +X X_-1) (4
i(ir— m : m Harp “ * C Harp “ 1 : 17%c +Xr-i)X*
S, RR,-i(X,—X =X )N)-X (R -i+X +X,)

me X*=[R,, (R, —i(X,+X +X,)=-X (R, -i,-X ,—X,) ]
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OHCHKa YaCTOTHBIX XApPaKTCPHUCTUK IIO3BOJIACT IIOHATH, YTO HMMCECTCA [OBC
XapaKTCpHbIC TOYKH B OKPCCTHOCTH, KOTOPLIX BO3MOXXHO BO3HMKHOBCHHUC IIpOLCCCa

BO30YKJICHHS.

IM(Wiep)

.1

nep’

'l m(WHep)
Re(Wm)

0.4 ;. Re

'
>

0 50 100 150 200 250

Pucynoxk 2. YacToTHBIE XapaKTEPUCTUKA Pucynox 3. MarauTHast unaykms AM c
Wiep: @ — rofiorpad neperaTounon JTUBJIEKTPUYECKUM KIIMHOM 10 JJTUHE
¢yHkunu, 6 — nefcTBUTENbHASI U MHUMAS BO3/yILLIHOTO 3a30pa
gactd Wi,

BolmonHeHo pelieHre O00paTHOM 3ajauyd:. W3 BBIPAKEHHWS MHHUMOW YacTH
nepeaaToyHo (yHKIMM ONpeAeNUuTh 4YacTOThl, HE HMeEwIHe (Pa3oBOro CHaBHra.
[lomyueHHOE pelieHHEe HMEET Mapy BBIPAKEHUH, COOTBETCTBYIOLUIUX (PU3NYECKUM

npuHIUnaM Bo30OyxaeHus: Al', cOrlacHO KOTOPBIM 4YacTOThI, HE UMEONIe (Ha30BOTO

CIABUTA, ONPEACISIOTCS PE30HAHCHBIM sIBJEHHEM B KoHType AM — Oarapes
KOHIACHCATOPOB.
(o1
2N
L +L, +L, ()
f,= .
27,JC-L2 (L, +L,)

W3 nmpuBeeHHBIX BBIpaXEHUH yCTOWYMBOE BO30YXKICHHE BO3MOXKHO TOJBKO HA
yacrore f;, ompenenseMoll HMHIAYKTUBHOCTHIO HaMarHWYHMBAIOIIETO KOHTypa AM wu

BEJIMYMHON (Pa3HON €MKOCTH.
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B Tperbeii rjaBe T1OKa3zaHa [PUYMHA, CIOCOOCTBYIOLIAas  SIBJICHUIO
napaMeTpUUECKOro pe3oHaHca B reHepaTope Ha 0a3ze AM — mynbcanusi MarHMTHOM
MHIYKIIUY 10 JUTMHE PAcTOYKH cTartopa (puc. 3).

W3 ycnoBusa HapacTaromux KoseOaHui (6) mapamMeTpHuecKoro pe3oHaHca,
nonyuyeHHoe H./[. buprokoMm, BBISBIEHO, YTO NPUCYTCTBYIOIIAs ITYJIbCALUs
MarHUTHON MHTyKIIUU SIBJSICTCS TOCTATOYHOM JIJIS sIBJICHUS CaMOBO30yxkaeHus AM.

w-C L

AC >—— AL>—
> Q > Q (6)

rae Q — no6potHOCTH KOHTYpa L-C.

[pemtoskeHa MOETH SIBICHUS TTApaMETPHUECKOTO pe3oHaHca (puc. 4), u3yueHo
BJIUSHUEC KPATHOCTH YacTOT HM3MCHCHHS BEIIMYUHBI PEAKTUBHOTO J3JIEMEHTA M
COOCTBEHHBIX KOJICOAHUI HANPSKCHHSI CUCTEMBbI TCHEPUPOBAHMS, & TAK)KE BEITMUNHBI
CKBOKHOCTH Ha TIPOIleCC HapacTaHUs KosieOanuii. OrpaHuyueHHE HapaCTaAHHS
KoJeOaHUN JOCTUTAETCS TMPU PABCHCTBE BEIMYWHBI SHEPTUH, BKJIAJBIBACMON 32

IIEpuoa B KOHTYpP, U IIOTCPSAMH Ha AKTUBHOM COIIPOTUBJICHUHU CTATOPA.

Lp .
1L PTWHTH >
L1

] >
Enray \J/ "
C
T
i

g+
_n_"r

Pucynoxk 4. Monenp mpoiiecca mapaMmeTpruiecKoro pe3oHaHca

[TpennoxeHbl yTOYHCHHBIE BBIPAKCHHS, ONPEICISIIONINE BEIUYHHY (a3HOM
emkoctd C u peakTuBHOM MOIHOCTU Wy, yIUTBIBAIOIUE HE TOIBKO YaCTOTY BpPAILLCHUS
pOTOpa, HO M OCOOECHHOCTH DJIEKTPHYECKON MaIIUHEL.

~900-(1-s)?
- 2tpPnL, (1-sing)’
, @-5(R,,,))? 10° (7)
7°L, (L—sing)

W, =0,314-U

r7i€ S — BEJIMYMHA CKOJIBXEHHUS; P — YUCIIO Map MOJIOCOB;

N — gacToTa BpaiieHus: poropa; U — HanpspKeHHe Ha KOHIEHCATOPE;

L — MHAYKTUBHOCTh HAMAarHUYMBAIOIIETO0 KOHTYpA.

[IpuBeneHHOE CpaBHEHHUE PACUETHBIX M  OKCIEPUMEHTAIBHBIX  BEJIMYUH
(puc. 5) moka3bIBAET, YTO JJISI PEKUMA XOJOCTOTO XOJa MAKCHUMalIbHOE OTKJIOHEHHE

pesyapTaroB cocraBuwio: s AC = 9.7%, B pexnMe HOMHHAJIbHOM HAarpy3Ku IIpU
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cos@ =1 AC = 10%, a ans pexxrumMa HOMUHAJIBHOW Harpy3ku npu cos@ = 0,8 AC =
8.8%, uTo 3a4acTyi0 HUBEIUPYETCS BHIOOPOM €MKOCTH M3 CTaHAApTU30BAHHBIX PSIOB
HOMUHAJIBHBIX BEJIUYMH KOHJIEHCATOPOB. MakcuMajabHOE OTKIOHEHUE MPUXOAUTCS Ha
MUHUMAJIBHYIO MOITHOCTH 3JIEKTPUYECKON MAIlUHBI, C POCTOM MOIIHOCTH OTKJIOHEHUE
cokparaercs 10 4%.

1¢C, vxd 1 AC, MxD
180

120 /rz 160

/ 2
i -
60 / 128 /
ol 7 R

20
P, kBt 20 P, kBt
0 2 4 6 8 10 12 14 16 0O 2 4 6 g 10 12 14 16
a35o 4 C, Mx®D /%7 o
300 1
250 //
200
150 /
100 |7
20 P, kBt

0 2 4 6 8 10 12 14 16
B

Pucynoxk 5. 3aBucumocts (ha3Hoii eMKoCTH 11 caMOBO30YykaeHust Al
a — Ha XO0JIOCTOM XOAy; 0 — HAa HOMHHAJIbHYIO aKTUBHYIO HAarpy3KYy;
B — Ha HOMHUHAQJIBHYIO aKTHBHO-UHIYKTUBHYIO Harpy3ky cos¢ = 0,8:

1 — skcniepuMeHTaNbHAs KpHUBasi, 2 — pacy€THasi KpUBast

[IpencraBnena MMHUTAIIMOHHAS MOJCIh MEXAaTPOHHOW CHUCTEMBbI T€HEPHUPOBAHHUS
aJIEKTpodHeprun Ha Oaze AM (puc. 6). DHeprus, CrocOOCTBYIOIIas BO30YKJICHUIO,
XpaHHUTCS B OJIOKE aKKyMYJIATOPHOW Oarapew WM KOHACHCATOPE 3BEHA IMOCTOSTHHOTO
TOKa, U3 KoTtoporo QopMupyercs TMepeMeHHOe Hamnpsbkenue. Vcmonb3oBaHue
YCTPOWCTBA, CHOCOOHOTO 3amacarb MW XPaHUTh JHEPTUI0 I JalbHEUIIETro
nmpeoOpa3oBaHus, B COBOKYITHOCTH C HAJIMYUEM BBIIPSIMHUTENS, MO3BOJISIONIETO
HapalmBaTh WK MOJACPKUBATh HANIPSHKCHUE 3BEHA TMOCTOSHHOTO TOKA HEM3MEHHBIM,

IMMO3BOJIACT CUUTATh JAHHYIO CUCTCMY I'CHCPUPOBAHUA ABTOHOMHOM.
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T ] ’—H c c L] L] < Btator voltags v _q
Messure |j( (oo —_ L'C Scope
< =_oldupstp
HuBepTop R % I
> € om oo
5 %
|
<
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Pucynok 6. Mojiess aCHHXpOHHOT'O TeHepaTopa ¢ MHBEPTOPHBIM BO30YKICHUEM

Mopens uMeeT NponopUUOHANIBHO — WHTETPAJIBHBIA PETYIATOP HAIPSIKEHUS,
YIPaBISIONIUN BEJIMYUHOW BBIIABAEMONM HMHBEPTOPOM PEAKTUBHOW MOILHOCTH IS

MOOACPKaHUA aMIUIUTYAbl 1 YaCTOTHI HAIIPSKCHUA Ha 3aKUMaX I'CHCpaTopa (pI/IC. 7)
A

368 A

U, B _
366 AT c0s¢p=0.8, @kg 0,8 c05¢
364 : cospzl | 0,7
362 L:;_BI 0,6

0,5

360 c059=0.8, >0 /
358 0.4 /
356 0,3 7
354 0,2
352 P, Br 01 V P,, Bt
350 > 0 >

0 5000 10000 15000 0 5000 . 10000 15000

a

PucyHok 7. a — BHelIHUE XapakTepucTuku 3aMkHyToi MCT';

0 — rpaduk 3aBUCUMOCTH KO3 PUIIEHTa MOIITHOCTH OT BEJIMYMHBI HATPY3KH

Perynstop HampsikeHUs] TOAACPKUBAET HA HOMUHAJIIBHOM YPOBHE aMIUIUTYIY
TEHEPUPYEMOTO  HAMpPSDKEHMs,  JKECTKOCTh  XapaKTepUCTUKU  0OECIeYuBaeTCs
M3MEHEHHEM CKBOXXHOCTH MMMyJbcoB LIIMM - koHTposuiepa u ¢a3oBoro ciBura Toka
BO30yxaeHus (puc. 7). Pabora Ha aKkTUBHYIO M aKTHBHO-WHIYKTHBHYIO HAarpys3Ky
XapaKTepU3YyIOTCAd CHUKEHUEM aMIUIMTYbl BBIXOJHOTO HAMPSDKEHUS, B TOM YHCIIE 32
CUYeT pa3MarHWYMBarONIMX sBiIeHU AM. B pa3omMkHYyTOH cucTeMe HaOII0gaeTCs
YMEHBIIICHUE YacCTOThl TEHEPUPYEMOro HAIpPsDKEHHS 10 TPUYMHE YBEJIUYCHUS
WHIYKTUBHOCTH HaMarHMYMBAIOIIETO KOHTypa L, H3-3a yMEHBIIEHUSI HACBIIMICHUS
MamuHsel (puc. 8) u casura pabodeit TOUKM Ha KpUBOW HaMarHnuuBaHus. CtaOuim3arus

aMILUTATYbI rEHEPUPYEMOTO HaIpsKEHUS MIPUBOJUT K YBEJIMYEHUIO
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HAMarHM4MBAIOIEr0 TOKA MW, KAaK CJIEACTBUE, K YMEHBUICHUIO WHIYKTUBHOCTH
AJIeKTpudyecko MamuHbl Ly, Takum o00pa3oM, peryiaupoBaHUE JByX IapamMeTpoOB
BBIXO/IHOTO HANpsDKEHUs (aMIUIMTYABI M 4acTOThl HAIPSDKEHUS) MPOMCXOIUT 33 CUET
HaJIAYUS OJHOW OOpaTHOW CBA3M, IIOCPEICTBOM OLEHKH OTKJIOHEHHUS (ha3HOro
HalpsDKEHUS. OT OJTaJOHHOM BEJIMYHMHBI M IIEPECTPOMKH PE30HAHCHOM YaCTOTHI
KOJI€0ATEeIbHOTO KOHTYpa.

0,2 L IH .U, Bf

H - | ! |
0.22 180
- 120 | |
0,21 0
0.20 Le 0 0 0 0 t, mC
"“0.U , B 0 >
0pY.» 0,1 0,2 0,3 0,4 "
60|
LC_qo0
-180} : -

0.1 0,2 0,3 0,4
a 0

Pucynox 8. Xapakrepuctuku MCI': a — HHIyKTHBHOCTh HAMAarHHYMBAIOIIETO KOHTYpa

JTUHEIHOE HaIpsHKeHHE B pa30MKHYTOM cucteme; 0 — HanpsikeHue MCI nocne L-C gunbrpa

[IpoBeneHa OILIEHKA
XapaKTEepUCTUK CIoo B

CTaIMOHAPHBIX, IWHAMHWYCCKHUX U

aBapUMHBIX  peXHUMax  paloOTHI.
OnpenesneHa yCTOMYMBOCTh PaOOTHI
reiepaTopa K  TOJKIIOYCHHUIO
Harpy3ku (puc. 9), oCyIecTBUMOCTh
CTaOWJIM3allMM  HaIpsOKEHUs |

q9aCTOThbI n ucnoas3oBanus L-C

¢mnetpa  (puc. 8). Ilokazana AU, B
CITOCOOHOCTH MCT mpu 2%
KPaTKOBPEMEHHOM neperpyske Le

HCIIOJIb30BATh MHBCPTOP B KAUYCCTBC

MCTOYHMKA aKTUBHOH osHeprum u 20

0,2 0,4 0,6
IpeKpaIaTh TEeHEpaLNIo IIpH

MeK(asHBIX KOPOTKHX Pucynox 9. Xapakrepuctuku MCI" npu

INEPUOANYICCKOM IMOAKIOYCHUH Ha 3KU.
3aMbIKaHUAX. PHOI & Py

a — DJIEKTPOMAarHUTHBI MOMEHT; O — TOK

reHepaTopa; B — HaNPsKEHUE TeHepaTopa
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B uyerBepTOii TIJjiaBe TpUBEICHBI NPHHIUI ACUCTBHS U QJITOPUTM PabOTHI
pa3pabOTaHHBIX HKCIEPUMEHTAIBHBIX YCTAHOBOK TEHEPUPOBAHUS DJICKTPOIHEPTHH C
[T (puc. 10). OnmcaHbl HCHOJB3yEeMbIC JJICKTPUYCCKHE MAIMHBI, YaCTOTHBIC
npeoOpa3oBaTeu U U3MEPUTENbHBIC YCTPONCTBA.

L7774t d A AR

(/AT

e 2 4“""
T vwmw A S

Pucynox 10. Buemnuii Bua sxcnepumenTanbHoi yeranosku JIT-AT

a — 4acToTHBIN mpeobpazoBatens DC-AC; 6 — manesns creHaa

UccnenoBana pabota 3KCIEpUMEHTATBLHBIX YCTAHOBOK MPH PA3IMYHON BEIMYMHE
Harpy3ku. Jlns koMmmeHcanuu pasMarHuuMBaromied peakuuun AM, mnoanepxKaHus
CTaOMJIBHOTO HAMPSIKEHUS Ha 3KMMax CTaTOpa MPHU MOJKIIOUEHUN aKTUBHON HArpy3Ku

IPOM3BOIMIIACH PErYIMPOBKa TOKa MHBepTOpa (puc. 11).
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1 2 3 4 5 6 7 ;3
Pucynok 11. PerynupoBounas xapakrepuctuka MCI™ Ha 6a3e AM:

1- OKCIICPUMCHTAJIbHAA KpHUBasi, 2 — pacucTHadA KpruBasa

[IpencraBiensl pe3yiabTarbl PadOThl MMHUTALMOHHOW H SKCHEPUMEHTAIBHOU
cucteM. [IpoBepka pe3ynbTaToB OblIa NMPOU3BEJAEHA IO BEIMYMHAM TIE€HEPHUPYEMOTO
TOKa, BpaIlAIOIIer0o MOMEHTa, MOTPeOsIeMON peakTUBHOM MomrHOCTH (puc. 12) u

KO3(1)(1)HHI/IGHTY MOIIHOCTH OT BCIIMYMHBI HAI'PY3KH.

, 800 4P Bt
45 4] A PEAK’® 2
4 AT 42 & 700 —-L & )
7 ' 1
35 /1 . . — N Se— oL —
3 500
25 400
2 300
L3 200
1
100
. P . Bt
0.5 P”, Bt 0 | | ot -
0 0 500 1000 1500

0 200 400 600 g 800 1000 1200 1400 1600 0

Pucynok 12. Paboune xapakTepUCTUKH: a — 3aBUCUMOCTh TOKa reHepaTtopa ot Harpy3ku Al';
0 — 3aBUCHMOCTh NOTPEOIIIEMON peaKTUBHOM dHEPTrUuu OT Harpy3ku Al

1 — skcnepuMeHTanbHas KpuBas; 2 — pacueTHasi KpuBas

[IpoBeneH aHanu3 IMONMYYEHHBIX PE3YyJbTATOB. Pe3ynbTaThl SKCIEPUMEHTAIBHOTO
UCCIEIOBaHUS  pabOuyMX  XApaKTEpPUCTUK  COOTBETCTBYIOT  HUMHUTAUUOHHOMY
MOAEINPOBaHUI0. OTKIIOHEHUE OCTAETCS MPAKTUYECKU HEU3MEHHBIM BO BCEM JIMAIIa30HE
MOIIIHOCTH, YTO CBHUAETEIbCTBYET O BO3MOXHOCTU TPUMEHEHHs pPa3pabOTaHHOI
MMHUTAMOHHOM MOJENN JUIs aHalau3a IOBEJCHUSA CUCTEMBL. B CBA3M C aiIUTUBHBIM
XapakTepOM OTKJIOHEHUW OTHOCUTEJbHAS BEJIMYMHA YMEHBIIAETCA C POCTOM BEIUYUHBI

Harpy3Ky U HaXOAMUTCA B Auarna3one ot 13 1o 20%.

3AK/TIOYEHHE

TeOpeTI/I‘—ICCKI/Ie N OKCIICPUMCHTAJBHBIC HCCICAOBAHUA OJICKTPOMAI'HUTHBIX

IponeCCoB TICHCPHUPOBAHUA OJICKTPOOHCPIrUM B MCX&TpOHHOfI cucTeMe Ha 0Oase
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aCI/IHXPOHHOI\/’I MallluHbI, PE3YyJIbTAThI KOTOPLIX HU3JIOKCHLI B ,ZIHCCCpT&HPIOHHOfI pa60Te,

IIO3BOJIAIOT CHACIIATh CICAYIOIHEC BHIBOIHI.

1)

2)

3)

4)

5)

6)

[Ipouecc camoBo30yx)aeHuss Al ompenensiercst SBICHHEM MapaMeTpPUUECKOro
pe30HaHca, MPUYMHON KOTOPOTO SBIIAIOTCS IyJIbCAllMd MarHUTHOW WHIYKIHH I10
JUIMHE PAaUaIbHOTO BO3IYIIHOIO 3a30pa, 2 B MEXaTPOHHOU cucteMe Tumna «AM -
AUH» »TOMYy JONOJHHUTENBHO CHOCOOCTBYET IEPUOIUYECKAsT KOMMYTalus
KJIFOYel aBTOHOMHOro HuHBepTopa. llymbcupyrommuii xapakrep umHAykuuu AM
ABJISICTCS JOCTATOUYHBIM JIJISl SIBJIEHUS CaMOBO30YKICHMUSL.

Hcrnonp30BaHUE METOAOB TEOPUM ABTOMATHUYECKOIO YIIPABICHUS NPUMEHUTEIBHO
K JJIEKTPOMEXAaHUYECKUM CHCTEMaM I103BOJISICT YTOYHUTh MMEIOLIUECS YCIOBUS
BO30YXJEHUS U NOKa3aTh OOIIHOCTH MPOILECCa T'€HEPUPOBAHUS AIIEKTPOIHEPTUU
CUCTEM, IIOCTPOCHHBIX HA AEKTPUYECKUX MAIIMHAX PA3TUIHOTO THUIIA.
YacToTHbIE METObI aHATIN3A NEPEIATOYHON (DYHKIIUU U MOJIHOTO COMPOTUBIICHUS
CI'DD 1o3BONAIOT ONPENENUTh YacTOTy TEHEPUPYEMOTO HAINpPSOHKEHUS U
HEOOXOAMMYIO IIIyOMHY MOAY/ISLUU WHAYKTUBHOCTH SJIEKTPUUECKON MAIMHBL.
Hcnonp30BaHUE YACTOTHOTO METOAA, MOMHMO 3TOrO, IO3BOJISIET CYIUTH 00
YCTOMYMBOCTH IpOIecca FTEHEPUPOBAHUS U OTIPEAEIATH TPAHULIBI BO30YKICHHUS.
[IpensoxkeHHble B paboTe BBIpAKEHUS I ompeneneHus (pazHoOro 3HAYEHUS
€MKOCTH M PEAaKTUBHOW MOIIHOCTH MOTYT OBITh HCIOJb30BaHbI IS
MpoeKTUpoBaHus Al' ¢ KOHIEHCATOPHBIM M MHBEPTOPHBIM BO30YXICHUEM, B TOM
gucie I onpeaeneHus HanpsbkeHust DC-3BeHa. lIpoBeneHHOe cpaBHEHHE
pacueTHBIX U SKCIEPUMEHTAJBHBIX JaHHBIX, Jake 0e3 ydyeTa KOHCTPYKTHUBHBIX
OCOOCHHOCTEN CpaBHMBAEMbIX ACHHXPOHHBIX MAalIWH, paboTaromMX B pPEKUME
reHeparopa, JaeT MOrpelHoCcTh, He npeBbimatoinyto 10 %. s Bo3oyxaenus Al
JOJKHO BBITOJHATHCS YCIOBHE OOECIEYEHHUs] B MEPEXOJHOM pexuMe 00bema
PEaKTUBHOW SHEPTUU, COU3MEPUMOTO C MOIIIHOCTBHIO ACHHXPOHHON MAILIVHBI.
MonenrpoBaHue CTalMOHAPHBIX W aBAPUHHBIX PEXKUMOB PabOThl MEXaTPOHHOMN
CUCTEMBI T€HEPUPOBAHMSI IEKTPOIHEPTHH ITOKAZBIBAET BO3MOXKHOCTh Pa0OThI IPU
HEeperpy3ke U HAJINYUE €CTECTBEHHON CUCTEMBI 3aIUThl B aBAPUUHBIX PEKUMAX
KOPOTKOTO 3aMbIKaHUSI.

[IpruMeHeHuEe peryasaTopa BBIXOJHOTO HANPSKEHUs ITO3BOJISIET MOAJIEPKUBATH
BEJIMYMHY YacTOThl M HAIPSDIKEHHUS HA 3aXKUMax DSJEKTPUYECKOW MAIIMHBI Ha
IIOCTOSIHHOM ypOBHE IIyTEM HW3MEHEHHS BEJIMYMHBI PEAKTUBHOMW DHEPIUM,
MTOCTABISIEMON MHBEPTOPOM HAIPSDKEHUS. PerynnpoBaHHe 4acTOThI MTPOUCXOIUT
3a CUET BO3JCHCTBUSA TOKAa MHBEPTOPAa HA MHAYKTHBHOCTh HaMarHUYHMBAIOLIETO

KOHTYpa DJEKTPUYECKON MaIuHbl, (HaKTHYECKH H3MEHsISl YacTOTy pe30HaHca
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cucteMbl. IIpu srom B MCI' mpu Manol BEIMYMHE CKOJIBXKEHHS PEeain3yeTcs

3akoH, oymskuit k U/f = const.

7) B COBOKYITHOCTH C BBICOKOW HaJICKHOCTHIO acMHXpoHHOM Mamuubl MCI™ Ha ee
OCHOBE MOXKHO PEKOMEHJIOBaTh ISl aBTOHOMHBIX OOBEKTOB C MOBBIIICHHBIMU
TpEOOBAHUAMHU TIOKAapO- U B3PBIBOONACHOCTH, O€30MACHOCTH MpPU KOPOTKHUX
3aMbIKaHUSIX.

8) Pe3ymbrarhl  OKCINEPUMEHTAIBHBIX  HMCCICJOBAHWUN  MONTBEPXKIAIOT,  YTO
UCIOJIb30BAHNE WMUTALMOHHOM MOJENTU JaeT JOCTOBEPHYI0 HH(GOPMAILUIO O
XapaKTEepUCTHUKaX U MOBEJICHUH CUCTEMBI IPU U3MEHEHUH HArpy3ku. OTKIOHEHUE
PACUETHBIX M IKCINEPUMEHTAIBHBIX JAHHBIX MOKA3bIBAET HEOOXOIUMOCTH Ooliee
TOYHOU HACTPOUKHU MOJIEIIH.
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JIuunblii BKJAQA aBTOpa. ABTOp JAMCCEPTAIMOHHON pabOThl MPUHUMAT
HCIIOCPCACTBCHHOC Y4aCTuc B TCOPCTUICCKUX HCCIIEAOBAHUAX YCJ'IOBI/Iﬁ
camoBo30yxknenuss Al u I'TIT, a Takxke pexumoB paborst MCI, paspabotke,
IUIAaHUPOBAHUH u IIPpOBCACHUN OKCIICPUMCHTAJIbHBIX HCCHCI[OBaHHﬁ, AdHaJIN3¢C
IMOJYYCHHBIX JaHHBLIX, HAIlMCAHHU TCKCTOB cTaTel U JOKJIadO0B. Bocemn pa60T
HallMCaHbl aBTOPOM CAWHOJIMYHO. B pa60TaX, HaIlmMCaHHBbIX B COABTOPCTBEC, aBTOPY
NpUHAJIC)KAT:  MMHUTAUMOHHAsT  MOJCIb  ACHHXPOHHOI'O  IeHepaTropa [1,2],
MaTeMaTHUECKHE BBIPAKCHUS YCI0BHI BO30yxaeHus Al [5], MonenupoBaHue CUCTEMBI
PETYINPOBAHUA HAIIPAKCHUA, MOACIb M MCTOA HCCICHOBAaHUA IIApaMETPHYCCKOI'O

KoHTYypa [1, 6].



