OT3bIB
odumanbpHOro onmnoHeHTa K.T.H. Jlonn Hukonas AnatonbeBuya
Ha mucceprauuio VicmyxkoBa I'puropus HukonaeBuua
«HMccneqoBanue M peaju3alus NACCUBHOIO U AKTHBHOI0 BOJIHOBOIO
onpeJejieHHsl MecTa MOBPeKIeHHsl JIUHUY 3JIeKTPonepeaavun,
IIPEICTABIEHHYIO Ha COMCKAaHNUE YUEHOU CTEeTIeHU
KaHJuJaTa TEXHUYECKUX HayK 10 CIeIMaIbHOCTU

2.4.3. DyeKTpOIHEPTETHUKA

1. CTpykTypa 1 00beM auccepTANUH

HuccepranmonHas pabora BbIIIOJHEHAa Ha Kadenpe TeopeTuyeckux OCHOB
JJIEKTPOTEXHUKH U PENEHHOMN 3allUThl U aBTOMaTUKU PenepajbHOro rocyaapCTBEHHOTO
OOIPKETHOTO 00pa30BaTENLHOTO YYpeXKJIeHHUs BBICIIero oOpa3oBaHus «YyBamickuii
rocyIapCTBEHHBIN yHuBepcuteT uMeHu M.H. YiassgHOBa» U COCTOUT U3 BBEIEHUS, 5 IIaB,
3aKJIFOYEHMs, CIHCKa COKpalleHWHd M YCIOBHBIX OOO3HAYEHWI, CIHCKa JHTEpaTyphl,
BKJIOUaromero 126 HaunMeHoBaHuili M 2 npuwiokeHuil. Juccepranms uzioxeHa Ha 142
cTpaHuLax U conepkuT 88 pucyHkoB u 24 Tabnuubl. ABTopedepar mpeacraBieH Ha 23

CTpaHHULAX U B IIOJIHOW Mepe OTpakaeT pe3yJbTaThl, IPEICTABICHHBIE B IUCCEPTALIUU.

2. AKTyaJIbHOCTb T€MbI JUCCEPTALUK

JInauyu  sneKkTponepenayd  SABIAIOTCA  CBA3YIOIIMM 3BEHOM OHEPTrOCHUCTEMBI,
NIOJIEp)KaHUE UX B pPaboYeM COCTOSHUM TpedyeT, HOMUMO IPOYEro, OBICTPOTO ¥ TOUHOTO
peuIeHns 3a/lauy ONpeeNIeHNs MecTa IoBpexkaeHNs. COBpeMEHHbIE MUKPOIIPOLIECCOPHBIE
YCTPOMCTBAa pEWIAlOT 3Ty 3aJady [OCTaTOYHO OBICTPO, OMHAKO TIPH pacueTe MecTa
IOBPEXKAECHUI II0 IapaMeTpaM JIMHUM U 5SHEProCHUCTeMBl HEW30€KHO BO3HUKAET
IOTPEIIHOCTD OLIEHKH PAcCTOSHUA IO NOBpPEXIeHUs. BU3yanbHBIN MOUCK TOBPEKICHHS
«Ha MECTe» YBEIMYMBAECT BpeMs BOCCTAHOBIEHUA JUHUHM. B nuccepranmoHHo# pabore
) Hcmyxosa I H. paccMOTpeHBI IepCIEKTHBHEIC METOIBL onpézxeneHHﬂ MecTa HOBpe)KILGH;I/I}I
Ha BOJIHOBBIX NpuUHLMNaX. CUMTaeTcs, 4TO MX MOTPEUIHOCTh B 3HAYUTEIHFHO MEHbIIEH
CTENEHU 3aBUCUT OT IIOIPELIHOCTH H3MEPUTENBHBIX IpeoOpazoBaTesieil, a Takke OT
IapaMeTpoB HaO0AaeMoro o0beKTa ¥ Npuileraroleif CeTu, 0 CpaBHEHUIO ¢ Haubosee
pacnpoCTpaHEHHBIMA METOAAMM OIPENENIEHUs MecTa MOBPEXIEHHUs IO TapaMeTrpam

1



aBapuitHOro pexxuMa. OCHOBHOE BHMMaHHE B paboTe y[eNeHO MpeooeHuI0 (HakTopoB
CHIDKEHMsSI TOYHOCTH M HAJE€XKHOCTU BOJHOBBIX METONOB M IIPAKTHUYECKOMY HX

IIPUMEHEHHUIO, UTO OE3yCIIOBHO SIBISIETCS aKTyaIbHOM 3aJadeii.

3. OneHka coaep:KaHUsA AHCCEPTANUH

Bo BBeennMn 00OCHOBBIBAETCS AKTYaJbHOCTh TEMBI JUCCEPTAIMOHHOM paGoTEI,
chopMynMpOBaHbl LENU U 33/l UCCIENOBAHKS, NPUBEIEHE OCHOBHBIE IONOXKEHMUS,
OMpEENAOIIUe HayYHYI0O HOBHM3HY M IIPaKTHUYECKYI) 3HAUMMOCTH TNPEACTaBICHHBIX
pEe3yJbTaTOB.

B mepBoi 1maBe paccMOTpeHa 3ajada OTCTPOMKH YCTPONCTBAa BOJIHOBOTO
YCTPOMCTBA OIpeNeNeHus MeCTa IOBPEXKIEHUS OT 3JEKTPOMArHWTHOTO — IIyMa
5HEeprooodbekTa. BrinoaHeH 0030p CyIIEeCTBYIONHMX CIIOCOO0B OTCTPOMKH, 0003HAYEHEI MX
HenocTarkd. PaccMOTpeH crarucTuyeckuii MeTon oOpabOTKH IymMa, Ha €ro OCHOBE
TIPEUIOKEH Coco6 BEIGOPA MOpPOra CpaGaThIBaHMS H3MEPUTEIBHBIX OpraHoB BOJHOBOTO
YCTPOMCTBa OIpElNeNeHds MecTa NOoBpexaeHus. l[lokazaHbl pe3yasTaThl YCIEIIHOIO
IIpUMEHEHHs pa3pabOTaHHOTIO crocoba Ha TUHUIX Kiacca HanpsukeHus 220 u 330 kB s
CIly4YaeB YaCTUYHBIX U IIOJIHBIX MPOO0EB U30JAUH 000pyIOBaHUS.

Bo BTOpoii ImMaBe paccMOTpeHa 3ajlaya YTOYHEHUS Pe3yJbTaTa OJHOCTOPOHHETO
BOJIHOBOI'O ONpeleNeHus MecTa IOBPEXACHUA. BErIMonHeH 00630p CyIecTBYIONMINX
CII0CO0O0B IIPUBJIEUEHHS JONOJIHUTEIBHOM HH(OPMAITUY O TOBPEKICHNUH, 0003HAUEHE] KX
Henocrarku. PazpaboTaH crocob MpuBieYeHUs BCeX MOCTYIMHBIX Ha OJHOM KOHIIE JIMHUU
BOJIH [JIs pacyera KOOPAMHATEI IOBPEXAEHUA U Cocob rpaduyeckoro mpeacTaBiICHU
pesynsrara. [IokazaHsl pe3ynbTaThl IPUMEHEHUS MPEIIOKEHHOTO Criocoba rpu 00paboTke
OCILIMJIIOTPaMM pealIbHBIX NOBpeXaeHui muanm 220 kB.

B Tperbeli miaBe pazpaboTaHa BOJHOBas MOJIENb JHHHUU DJIEKTPOIEpENadn s
LeJIe MCCIEeN0BaHusd alrOPUTMOB BOJHOBOIO OIPENENICHUS MeCTa IOBPEXKICHUSI MU
IIPUMEHEHHs HENOCPEACTBEHHO B OTUX aJITOPUTMax. BERITIOMHEH aHaN3 CYIIECTBYIOMUX
: METOZOB ()OPMHMPOBaHMsA BOJIHOBOM MOJENM pEaNbHOW JIMHHM 3JEKTpOoIepenadH,
MOKa3aHbl X OTpaHU4YeHus Ul 0003HaueHHBIX neneid. ChopMUPOBaHbBI KIIOUEBEIE Y3IIBI
11 (GOPMUPOBAaHUS  CXEMBl  PacHpOCTPAaHEHUS  BOJIHBI, COCTaBJIEHA  MOJENb
JIBYXIPOBOJHOM JUHUM dneKkTponepenadn. llpennoxeH cmoco6 pacro3HaBaHMs

napaMeTpoB 3TOM MOJENY Ha OCHOBE HaONIOAEHUS pealbHOM JIMHUEH, IPUBEICH MpUMeEp



1u1s peanbHod iU 220 kB. [ToxazaHel criocoObl IpUMEHEHUS MOIEH JIJ1s1 KOMIIEHCALluy
UCKa)XEHUs (pPOHTAa BOJHBI B HM3MEPUTENBHBIX NpeoOpa3oBaTesax MU g IOHUCKa
JOTIOJTHUTENBHBIX OTPayKEHHBIX BOJIH.

B wuerBepToii ImaBe paspaboTaH cnoco® peanu3alvy aKTHUBHOTO BOJIHOBOIO
OMpEZIENENHs] MECTa IIOBPEXKIEHUS B YCIOBUAX TOJIOJIETHO-U3MOPO3EBEIX OTIOKEHUN Ha
nposofax. OueHeHbl u3BecTHBIE d(G(EeKTH OciIalbNeHus ¥l 3aJep)KKU BOJIHBEI B JIMHMH,
IIOATBEPIKAAEMBIE IIPAKTUYECKUMU pe3ysIbTaTaMU IPUMEHEHUsT METoIa Ha uHuu 35 xkB.
ITpuBeneH aHanM3 W3BECTHBIX CHOCOOOB mpeopoiieHus 3tux 3G dexToB. IlokasaHsl
pe3yasTaThl TEOPETUYECKON U IIPAKTHUYECKON OLIEHKH PACYETHBIX IapaMeTPOB OTPaKEHUS
CUI'HAJIa OT IOBpEXIEeHUsA B NuHUU. Pa3paboran crnocob amanTaiuy METOHa aKTUBHOIO
BOJTHOBOI'O OIPENENEHUS MECTAa INOBPEXKIEHMA K YCIOBHSIM TOJOJIETHO-M3MOPO3EBBIX
OTJIOXKEHUI Ha IPOBOJIAX.

B nsaTo# rnase pa3paboTaHO TEXHUUECKOE PEIllIeHUe I MOBBIIIEHHS HaleKHOCTH
aBTOMAaTUYECKOTO IIOBTOPHOTO BKJIFOUEHUS KaOeJIbHO-BO3/Y LIIHOM JIMHUU
SIIEKTporepenadyy. BEIIIOIHEH aHalIW3 CyIUIECTBYIOIIMX TEXHUYECKHMX PELICHUN M HuX
HeMoCTaTKoB. Jlid  BEHIABIEHMS 30HBI  IOBPEXKAEHUS  3alefCTBOBAaH  alrOPUTM
(opMupOBaHHs 3aMEPOB aBapUHHBIX BEIMYMH, IPUMEHSEMBIN IS ONpeecHus MecTa
IOBPEKJICHUSA II0 IapaMeTpaM aBapuHHOro pexuma. s JTUarHOCTUKU BO3AYIIHOTO
ydacrka ia 0€CTOKOBYIO Iay3y LMKJIa aBTOMATMYECKOTO IMOBTOPHOI'O BKIKOYEHMS JTUHHUU
IIPUMEHEH aKTUBHBIN BOIMHOBOW MeroA. lIpemnoxkeHHble METOABI CBEAEHHI B EIMHOE
TEXHUYECKOE PELIEHHE M CONPKEHBl C YCTPOMCTBOM aBTOMATHYECKOIO ITOBTOPHOIO
BIJIIOUEHNs. [ [puBeIeHEI pe3ynbTaThl UCIIBITAHUM Ha peanbHoM JuHnn 110 kB.

B 3ak/ir0o4eHHH U3JI0)KEHBI OCHOBHBIE PE3YJBTaThl JAUCCEPTAMOHHONW pabOoTHI U
CIeJIaHbl BEIBOZBI, CBUAETEIBCTBYIOIINE O PEIIEHNH IOCTABIICHHBIX B paboTe 3a1ay.

B mpuioxxeHusixX NpeicTaB/IeHb! I0TYYEHHbIE aBTOPOM IUIUIOMBI 32 BBHICTYILICHUS

Ha KOH(l)@pCHI_lI/IHX H MaTepualibl O BHEAPEHUH ITOJIYUYCHHBIX PE3YIIbTATOB.

4. O60CHOBAHHOCTL H [0CTOBEPHOCTb HAYYHBIX IO0JIOKEHHH, BBLIBOIOB . U
peKoMeHJan i

CdopmynupoBaHHBIE B JUCCEPTALIMN HayYHBIE MTOJOKESHISI M PEKOMEH JAIIK UMEOT
JIOCTATOYHO IOJIHOE U yOEeIuTeNbHOE 000CHOBaHUE Oi1arofapst KOPPEKTHOMY ITPUMEHEHHIO

TEOpUH OBJICKTPHUUYCCKHUX ueneﬁ, TEOPHUHU pCHGﬁHOﬁ 3allluThl W aBTOMaTHU3alluH



DJIEKTPOIHEPIETUUECKUX CHUCTEM M MaTeMaTUUECKUX METOMOB. BBIBOABI 000CHOBAHEI
JIOCTAaTOYHO ITOJHO U yOenuTenbHO. Jl0CTOBEPHOCTh HAYYHBIX IOJIOXKEHUM, BBIBOJAOB U
peKOMEHJAalMKi IOATBEPIKAAETCA IOJIOKUTEIbHBIMUA pe3ylbTaTaMu JIaOOpaTOPHBIX U
HaTypHBIX UCIBITAHUH M HENPOTHMBOPEUMBOCTHIO C PE3YJIbTaTaMK UCCIIEAOBAaHUMN APYTrUX

aBTOPOB.

S. Hay4yHasi HOBH3HA 0JI0KEeHHIi, BLIBOJIOB U peKoMeHAaI il

Hayunas HOBHU3HA 3aKJIIOYAETCS B CIEAYIOIIEM:

1. HoBelfi cmoco® BeiOOpa nopora cpaOaTbIBaHHS U3MEPHUTENBHOTO OpraHa
BOJIHOBOI'O YCTPOMCTBA ONpPEENEHUs MeCTa NMOBPEXKIECHUA Ha OCHOBE HaOIIONEHHS 3a
TEKyIUM IIyMOM B CUTHaJIe 9HEProoObeKTa, He TpeOyIOLIHiA IpeIBapUTEILHOTO pacyeTa
YCTaBKHU.

2. HoBrlll croco0® NpHBIEYEHUS NONOJHUTEIBHBIX BOJH JJI YTOYHEHHS MeCTa
MOBPEXKICHUSI OJHOCTOPOHHUM  BOJHOBBIM MeToIoM U CHocob BU3YaJIU3aLIH
II0JIyYEHHOTO pe3yNbTaTa.

3. HoBslii crioco6 popMUpOBaHMs UMUTALIMOHHOM MOJIENU 3JIEKTPHUIECKO CETH Ha
OCHOBE IIEpENaTOYHBIX (YHKLMHA €€ D3JIEMEHTOB U CHoco0 HICHTU(UKAIMH 3THX
IepefaTouHbIX QYHKIMH 110 HaOIIONEHHIO 38 KOMMYTALUSIMU B CETH.

4. HoBplli c110COO MOBBILIEHUS YyBCTBUTEIHHOCTH METOIAa aKTHMBHOIO BOJHOBOIO

OIIpCACICHUA MECTa IOBPEKIACHUA B YCIIOBUAX I'OJIOJIEIHO-U3MOPO3EBBIX OTJIOXKECHUI.

6. Teopernyeckasi IEeHHOCTh M NpPaKTHYecKas 3HAYHMOCTb MOJYYEeHHBIX
pe3yJabTaToB

TeopeTrueckyro IIEHHOCTh IPEACTABISIOT CIEAYIOIINE PE3yIBTaThl paOOTHL:

1. Jlana onieHka akTopaM CHWKEHUS TOYHOCTH M HAZCKHOCTH BOJIHOBLIX METOIOB
OIpeJe/IeHrs MEeCTa IOBPEXIEHU. BrIABIeHHBIE (aKTOPHI MOTYT OBITH YYTEHBI IMPH
COBEpPIIIEHCTBOBAHUH CYLIECTBYIOLIMX U pa3paboTKe HOBBIX CIIOCOOOB ONpeIeIcHUS MECTa

MIOBPEKICHUS.

2. IloxazaHa BO3MOXKHOCTH aJalTalliil IIOPOTOBBIX 3HAYEHUIA cpa6aTLIBaHﬁﬂ
BOJIHOBBIX M3MEPUTENBHBIX OPraHOB K IIyMy HaONIOaeMoro pexuma. Takas amanTariys
MI03BOJIMIIA 3aPETUCTPUPOBATh YACTUUYHBIE Pa3ps/ibl B BEICOKOBOJIETHOM O00OpPYIOBaHUU M

OLEHUTH MECTO NX BO3SHHMKHOBEHMS IIaCCUBHBIM BOJIHOBBIM METOIOM. PC3yJII>TaTBI JaHHOTI'O



WCcCIeoBaHUsl MOTYT OBITh NPHUMEHEHB! MJIs1 YJAy4dllleHWs MOHMTOPUHIA COCTOSHMS
W30JISIIUU BBICOKOBOJIBTHOTO 000PYIOBaHUS.

3. BrinosiHeHa olieHKa epeaaTouHon (yHKIMY peasibHOM JJMHUY 3JIEKTpOIIepesadn
220 xB. Pe3ynbTar OLIEHKU, a TAKXKE METOJ €€ IOJYYEHUsS] MOXKET OBITh MPUMEHEH IS
BepU(UKAIIMM BOJHOBBIX MMHUTALIMOHHBIX MOJENIEH M MPOBEPKHM METONOB BOJIHOBOTO
OTIpE/IEeICHNUSI MECTa TOPOXKACHUS.

[IpaxkTruecKyro 3HaYMMOCTh IPECTABISIIOT CIEAYIOIINUE pe3ylnbTaThl paOOTHI:

1. IToBellIeHHE  YYBCTBUTEIBHOCTH  M3MEPHUTENBHBIX  OpPraHOB  BOJHOBOTO
YCTPOMCTBA OIpe/ieNieHrs MeCTa OBPEXIeHUs Oaronaps alaTUBHOMY BBIOOpY mopora
cpabaThIBaHUA.

2. IloBBlllIEHNE TOYHOCTU OJHOCTOPOHHETO BOJHOBOTO OIPENEIICHUS MecTa
MOBpEXAEHUs O6iarofaps NPUBIECYECHUIO TOIOJHUTEIBHBIX OTPaXKEHHBIX BOJIH.

3. IloBhIllIEHHE YYyBCTBUTEIBPHOCTA AKTMBHOTO BOJIHOBOTO OIIPENEIEHUS MecTa
MOBPEXACHUS B YCIOBMSIX Tosioena Omaromapsi OLIEHKE 3aTyXaHUs 30HIUPYIOIIEro
CUTHAaJa B JIMHUM.

4. TToBBIllIEHNE HAJIEXKHOCTHA aBTOMATUYECKOTO MOBTOPHOTO BKJIFOYEHMS KaOeIbHO-
BO3IYIITHON JIMHUU Onarofapsi MPUMEHEHUIO METONOB OINPENEJIEHUs] MeCTa IMOBPEXKACHUA
JUISL BBISIBJIEHUSI TIOBPEXKACHHOTO y4acTKa M KOHTPOJIIO CaMOyCTPaHEHUs [IOBPEXIEHUS Ha

BO3/IYIIIHOM yYacTKe.

7. Ha o6cy:xaeHue BLIHOCATCS cJieAyIoliHe BONPOCHI M 3aMe4aHH s

1.B nepBoil 1aBe mNpemIoKkeH cnoco0 BbIOOpa IIOPOTOBBIX 3HAUYEHUMH
cpabaThIBaHUs BOJHOBBIX M3MEPHUTENBHBIX OPraHOB Ha OCHOBE UX OTCTPOMKU OT LIymMa
HOpMaJIbHOrO pexuma. OIHako He paccMaTpHUBAIOTCS albTEpHATUBHBIE KOMMYTAllUU B
ANIEKTPUYECKOM CETH, OTCTpOiiKa OT KOTOPHIX TaKKe HEOoOXonuMa i IIOBBILIECHUS
CEJIEKTUBHOCTH OIPENENIEHUs] MECTa IIOBPEXKACHU.

2.Bo Bropoif [aBe YNymieHsl W3 BHAY W3BECTHBIE CIOCOOBI BBEIOOpA
. OTCJIe)KMBAEMOI OTPaKEHHOM OT MecTa IIOBPEXKIEHUS BOIHBI CPEIU IIPOYMX BOIIH,
HaIpUMep, Ha OCHOBE COIIOCTaBJIECHMs €€ (OPMBI M HaIIpaBJIE€HUs C IIEPBOH Iafarolein
BOJIHON. BeposiTHO, 3TOT €110cO0 MOMOT OBl IIpY ITOMCKE U CIEIYIOIIUX OTPaKEHHBIX BOJIH

U1 IPOPEXXUBaHKA BOJTHOBOI'O psAda U UCKITFOYEHUA JIOKHBIX MECT IMOBPEIKICHUA.



3. Bo BTOpO# I7aBe HENAaeTcs NPENIIOIoKEHHE O BO3MOKHOCTH pPaclio3HaBaHUS
BCEll OYEpeNHOCTM BOIH B MecTe HabmozeHus. Kax moBemer cebOsi NpemyioKEHHBIM
aJITOPUTM IIPY NPOITYCKE BOJIH U ITPY HAJIOKEHUHU Ha OTCIEKUBAEMYIO TIOCTOPOHHUX BOJIH?

4.B Tperhedl TmIaBe TpeANOKeH crmocod GopMUpoBaHMS MOAETH IS
ABYXnpoBonHoH nuHuu. Ho He cnenanbl 00001meHus Ui TPEeXIPOBOJHOM JIUHUU, XOTS B
JalpHeRIeM HAeHTH(QHUKALKS BEIIOJHEHa UMEHHO JUIs Tako# uHuu. O4eBHIHO, CII0CO0
OPUEHTUPOBAH Ha OTAEIbHBIE BOJHOBBIE KaHAJIbl CUMMETPUYHON JIMHUU. [IpuMeHuM u
TaKoif Croco6 I HeCUMMETPHIHBIX Tpex(asHbIX JTUHUH?

5. B yerBepTOi IMaBe OTCYTCTBYET OIIEHKA 30HBI JCHCTBHS METOJa aKTUBHOIO
BOJIHOBOI'O OIpEJENEeHNs] MECTa IIOBPEXIECHUS B YCIOBUAX TOJIOJNIETHO-U3MOPO3EBBIX
oTioeHui. Takas olieHKa Obli1a GBI BIIOJIHE JIOTHYHA, YIUTHIBAs MPENJIOKEHHBIH B padoTte
croco0 pacuera [00aBOYHOTIO 3aTyXaHUs CUTHAJIA B JIMHHH.

6. IIpeioxxeHHOEe B IIATON INIaBe TEXHWYECKOE pEIIeHUE IS BBIIBICHUS 30HEBI
IOBPEXAEHN IMHAX NPUBA3aHO K CUTHAJIaM [00aJbHON HaBUTAITMOHHON CITYyTHHKOBO
cucremsl. Crioco0 He BIIOJIHE HaleXHBIH. He paccMOTpeHBI MHBIE W3BECTHBIE CIIOCOOBI
BBISIBJIEHMS 30HBI IIOBPEXKIEHNA 0€3 BHELTHETO UCTOYHUKA CUHXPOHHU3AIUH.

OTMedeHHBIE 3aMEYaHUsl HE CHIDKAIOT KauyecTBa MCCIICHOBAHMIA, BHIIIOJTHEHHBIX B

JaHHOM pa60Te, 1 HE BJIMAIOT Ha OCHOBHBIC PE3YJIBTAaThl JUCCEPTALIUH.

8. 3akarouenne

HuccepranuonHas pabora «VccienoBanue U peaanu3anus MacCUBHOIO ¥ aKTUBHOTO
BOJIHOBOI'O OIpPEZENIEHU MECTa IOBPEXKIEHUS JTMHUM 3JIEKTPOIEepeaadn» COOTBETCTBYET
TpeOOBaHUAM, MPEABABIAEMBIM K JHCCEPTAIlMsIM Ha COMCKaHHE YYEHOH CTeleHu
KaHIuJaTa TEXHUYECKUX HayK, YCTaHOBIEHHBIM «llonoxeHnemM o mpucyXJI€HUHN yUISHBIX
CTEIEHEN», yTBEPKAEHHEBIM NIocTaHoBIenueM I IpapurensctBa Poccuiickoit @enepanuu ot
24.09.2013 ., Ne 842 (nanee - [lonoxenue):

- Juccepranus  sABISETCS HayyHO-KBAJH(UKALMOHHOW paboToOil, B KOTOpOIA
* COAEPIKUTCS pellleHre HayYHOM 3a1a4y, UMEIOIIEN CYIIeCTBEHHOE 3HAUYE€HUE VIS Pa3BUTHS
OTEYECTBEHHOM dJ1EeKTpOo3HepreTukoil orpaciu (1. 9 IlomoxeHus).

- [lucceprauusa HamucaHa aBTOPOM CaMOCTOSTENBHO, 007alaeT BHYTPEHHUM

€IUHCTBOM, COHNCPXUT HOBBIC HAY4YHBIC PE3YIbTaThbl M IIOJOXXCHMA, BBIABUIAC€MBIC I



IyOJMYHOH 3alMTHl, CBHIETEIBCTBYET O IMPAKTUUECKOM WCIIOJIb30BAHUU TIOYyYEHHBIX
aBTOpPOM Hay4HBIX pe3ynsraroB (11.10 ITonoxenus).

- OCHOBHEIE pe3yNbTaThl QUCCEPTAllM  OIyONMKOBAaHBI B 5 pELIEH3UPYEMBIX
Hay4yHBIX u3nanusax u3 nepeuynst BAK u 6 narenrax (. 11 u 13 ITonoxenus).

- B nuccepranyuy KOppeKTHO U B ITOJTHOM 00bEME IPUBEIEHBI CCHUIKK Ha aBTOPOB U
MCTOYHMKH 3aMMCTBOBAHHBIX MaTepualioB (1. 14 ITonoxenus).

ABTOp nuccepTaliMoHHOM paboTsl MemykoB ['puropuit HukonmaeBud 3acioyxuBaer
NPUCYKIECHUS €My YYEHOM CTeNeHH KaHAMIaTa TEXHUYECKHUX HayK I10 CIIELHMaJIbHOCTU

2.4.3. DnexTposHEepreTuKa.

OduuuaJbHbIi ONMOHEHT

JupexTop 1o Hayke — 3aBeAyIOIHii

otrnenom cucreM P3A OOO HITIT «3KPA»
KaHJIuJaT TEXHUYECKUX HayK

1o cnenuanbHocTy 05.14.02 — DnexTpudeckue
CTaHIMU Y 3JEKTPOIHEPreTUYECKUE CUCTEMBI,
CTapILIMi HAyYHBIH COTPYIHUK

o Jlonn Hukomaii AHatopeBuY
R6.08 2044
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