
OT3bIB
aBTope(Pepar AuccepraqHorrrrofr pa6oru A6ayp*rMaHoBaal]'r'o pe{pepar AHccepra qH orrrroE paooru Aogypax Ma HoBa Aogyxa p nrua
flxy6oruqa Ha reMy: <<3,nenrpo6esouacuocrb trpn Hc[oJr[,3oBa[rurr

aJlbrepHerl{BHr,Ix }IcTotIHHI(oB 3Heprl{ll n TagrxuKxcraHe>> rrpeAcTan.neugofi
ua colrcKaHHe yxeuofr creIIeHH Aorffopa rex]rnqecKHx Hayrc IIo

creqrraJrbHocr"rr 05.26.01 * Oxpana rpyga (rexuavecKr.re uayxu)

Pa:pa6orxa [poel(ToB"'ro 3rreKTpog*eprer,Ke npor43BoAflrc, Ha oc,oBe
yrrera rpex TIaBHbIX I(pHTepr{eB: y,qoBrlerBopeHr.r.s rpeoonannft npaBHn
6esouacuocru; o6ecneqeHrx uaArexraqefi HaAexffiocra \4 noBbrrueur{.{
3KoHoMHr{ecrofi oS$ertrnuocTl{ greKTpHrrecKHX cr4oreM, cerefi u o6opygoBaHgfl.
IIpN sronr o6ecne'reHue ol(crrJlyaraqlrouuofi 6egonacuocru SnexTpoycraHoBog
.flBJlflercfl naxcuefiruefi npo6nerrtofi Ha coBpeMeHHoM grane pasBHTLtx o6uiecrna, a
BHeApeHpIe norodHoBrIrIeMEIx I,Icror{Hr,rKoB 3fler(Tpuqecxofr 3r{epru{u B
[poMbIIIrJIeHHocrH H B 6ury HaIIpaBleHo Ha [oBbrmeHi4e HaAe)KHocTq
srleKTpocHa6>r<euux a sKoJloruqecxofi 6esonacHoc'rpr. Ilosr:oMy,' peueH3r4pyeMafl
AoI(TopcKa, AHccepraIrHfl, irocBflrr{euHafl paapa6orrce HayqHo o6ocHoeaHr-rbrx
peureumfi AnrI et!$erctunuoro BHeApeHHlt 6esonacurrx aJrLTepHarHBHrirx
HCTOIIHHKOB SHCPTHH, O6CCNC'IHBATOU{HX OXPAHY TPY.{A, rIOBbItuEHHC HX
3KCrinyarauHoHHOrO pecypaa H cHH)KeHr4.{ sHeprerr4r{ecxHx 3arpar, yqi,r.rbrBaroryHe
cneqrarfrrcy ropHblx u [peAropublx ycJroniafi, 6esycJroBuo, ,rBJrrrercfl ax.ryalruofr.

B nep a oil 2ra6 e .ql4ccepraqmossofi pa6oru Br,rloJrHeH o6o$ulegurili aHarr.rs
pecypca 6esonacHrlx anbrepuaruBubix HcrorrHuKoB gHeprHH B ceBepHbrx kl
lox(Hblx pafioHax Pecuy6nuxH TagNnxucr:an. VcranonteHo, qro Handortee
[epc[eKTHBHbIIu, KpOIvIe sHeprHH ManbIX rOpHbIX peK, flBJIfleTC.f, HcngJrb3oBaHr.re
coJ1Her{Hofi sueprun, xar anbrepHarl4Buoe, B rrpoMbrr[rrenuocrr4 u n 6rrry.

Bo emopoil enaee Ha ocHoBe ycoBeprfieHcrBoBauuofr uero aHKLt, BbrrroJrHeH
pacqer ualofi rH.{posJlexrpuvecxofi craHqr,rr4 ,r paccMorpeHrr Bonpocbl
o6ecne'reuH.s OesonacHocra 14 TexHurrecKoro o6cryrxun allfl. ru,qporexurzqec6r.rx
coopyxteHiafi, a Tal(xe Bollpocbl oro[JIeHI,I{ ,*4rrr4yarrbHoro
eHeproc6eperamulero AoMa, coJrHerrHoff oueprzefr .

Tp e mu n zfi a B a no cBsrqeHa p accMorp eHr4lo Herparqarrr4 o H,brx 3Ko H o Mr{rrHbIX
cnoco6oe npoKJIaAKu BII B ropHEIx ycJIoBHrx. Ilpe4ro>xeHa MeroArdKa rpo6JraAi(r,I
npoBoAoB Tpex$a:uofi nuuua B yII{eJIEsx ropr"rofi MecrHocrn, Koropbre [o3Borrrr]or
oHpI3HTL norepH sHeprHH B 5-20 o , Kporrae roro, r4ccJreAoBaHbr Bo[poc6r
6 es o nacHo cra o6clyx(I4BaHl{r Bbrco KoB orrbrnbrx B JI3[I lrog Hanpfl )rceHHeM.

B qemseprnoil enase paccMorpeHbl axeMbr 14 KoHorpyKTHBHoe Bbr[oJrHeHr4e
BaHToBbIx noABecoK, a raKxe Bofipocbr [oBbr[renax o$SexrHBHocrH BaHToBbrx
noABecoK, MoHTaxa npoBoAoB Id rpocon BJI r ropuofi Mecruocrr4. Kpoue roro,
P ACCMOTP EH bI B O IIP O CbI 3KCIIT Y AT AUH?I BAHTOBbIX NOABC CO K

HA



Irnm an ? n a B a Anccepraqrao usoff pa6oru lro cB.r{r]deHa Bo np o caM r1o Br,rm eH r4rr
3KoHoMHt{ecxoti sScfer<runHocT'pI, yHu{rraraqar4 flpoertrHpoBaHWrH crpouTerrbcrtsa
IvIa"rTbIx I-3C lr MeroAaM TexHI4Ko-3KoHoMHr{ecKoro o6ocuosarm purpr6grox.

B ruecmoil ettqle pa6orut paspa6oraHo ycrpoficrBo cJre)Kegg.fl 3a coxgue M B
renHoycraHoBKax, IIpHMeHreMLIx B o6rerrax cHCTeMbI o6pasonaHns, B 6nrry a
npoMbIlxJIeHHocTLI. flpe.qnaraeMoe yctpoficrBo cJre)r(eHi4.f, B orJr6qr4g or aganoroB
oonaAaet npocroroft Icoactpyl(uxr{ p.r .{Bnrrercfl Aerrrenofi. Kponae roro, e srort
fJIaBe B pe3yJI6TaTe BbIrIOJIHeHr4.f, pacr{era rexHHKo-sKOHOMlIqecKHX norasarerefi
BaHToBbIX IIoABecoK [oKa3^auo, qro oilm o6ta4aror BbIcoI(HMH [ol(a3areJi flMvt t4
Moryr 6rrcr peKoMeHAonaiu An.rr Macconoro [pHMeHeHrx, oco6eHxo, B ysKgx
yurerlbxK, urnpuHofi 100 * 200 na, a raKx(e npu troJrorax cKJrouax.

Hoyvwan Hoslt3rte pa1omut 3axJrloqaercr: B paspa6orxe noprrAqa
6e:onacsoro crpoaTerbcrBa BJI Ha BaHToBbrx no.{BecKax; Bbrfio;rgeg]rr4
o6o6ureguoro aHaJIH3a noso6uonnreML,Ix HcroqHHKoB gHepra,, B pa3nr,IrlHbrx
perHoi{ax Pecnl'$nplxta Ta4xtHI(}IcraH; co3Aauar.r MareMarr4.recroit Mo,(eJrH An,orlpeAeneHHfl MOIqHOCTh tlorepb 3HeprHr.r nepeMeHHoro roKa; npe.qcraBn e]H:Hkr
c'reA-rl{efi cHcreMbl 3a coJIHIIeM Antr olrpeAeneuarr sHepros$Sexru"ro.o pex(HMa
ycraHoBKH; paspa1orKl{ TexHar{ecxoro flpenJro)KeHufl no craH,qaprr4 3aL\ktLI
lpoeKTHO-TeXHOJrOrHqecKoro peureHaf a nu60pa rnna ryp6uu a reHeparopoB, a
raK)I(e co3AaHu'q HoBbIx cxeM 6esonacuofi nepe4auu SrreKTpogHepraa l1o yu{enbrr'rH TpyAHoAocry[I-IbIx SoH. IIpn 3ToM rpyu4anaeHTaJrbHbre roro)Keur4x
TeoperlqecKHx ocHoB 6esonacHofi sxcnlyarauuu 3JreKTpoycraHoBoK 3arr{aqeHr,r18 aBTopcKI{Ma cBI{.{ereJIbcrBaMH ua ra:oopereuue u MaJrbrMH riare,TaMH
Pecny6lNxa Tagx<lzxrrcraH.

B npoqecce BbIrloJIHeHH.fl HccneAoB aruwit, aBTopoM l,.Icnorrb3oBagbr MeroAbr
MareMarH'recxofi cTarHcrHl(w ,t TeopHH Bepo.flrnocrefi, MeroArr flJrar{upoB aHr1fl
SKcrIepHMeHToB, qucrei{Hble Me'roAbI peureHafl cHa.reM, ypanHeulrri w
3I(cnepI{MeHTaJIbHbIe MeroAbl. TeoperuuecKne kr 3KcnepHMeHTaJrbHbre
I4ccne.uoBaHl4.{ aBTopa [o3BoJIHnH eMy parpa6orarb HayqHo-[puKnaAHbre oagoBbr
yrpaBnel{l{'f, sHeprerl4qecKHMn pecypcaMu B csepe DHeprocHa6xegy-s. HaceJreg,.f,
TaANurcucraua.

II p axmuw e c x o il qe u H o c n t b ru p a 6 o nt ur fl BJr.f, rorcs :- BbItIorHeHae o6o6qeHHoro alaJtu3a anbrepnaruBHbrx r{croyHaKoB
sHepfr4H r4 OXpaHbr TpyAa IIpH r4x HcIIoJrb3oBaHHH;

- p8pa60rra cr{creMbr pecypcoc6eperaroruero ynpaBneHHfl
BOSO6HOSNflEMEIMI4 HCTOIII{HKAMI4 3HCPTAH, B YACTHOOTH, TIPEAXO)KEHHH
p eryJr.{Topa cKopo cr, A Br.rX(eH l{.rr H0,, oJir{HTeJrbHO ro opf aHa ;- ooocson&Hul4 uclloJlb3oBaiFiufi. BaHToBbrx IIoABecoK Ha ropHbrx JI3II;- ua 6a:e oKcnepl,rMeHTaJrbgblx I4ccne.qonanafi ycraHoBJlanu, auurcrrMocrb
MOIIIHOCTII noTepb 3JIeKTpOnpaBoAoB OT Tlrna srreKTpoAnrrarelefi, a TaKX(e B
Ilpernox(eHur{ MeroAr{K}r orbroKaHr4fl Mr4Hr{MyMa cyMMapuofi nao r {HOCTr4.Paspa6orangue npoer(Tbr 14 peKoMeH.{ aT\ilLr, c yqacraeM aBTopa
Al{ccepralluonl-rofi pa6o'rnr BHeApeHrr Ha BII 35 * 220 xB <fx<aA)r(HKpyr * r,apar(
- nopTan)), Ha BbIcOKOBOnbTHbIX BO3AylxHbIX JIHHI4TX 3JleKTponepeAarr u 220 * SOO



xB &lNnlzcrepcrBa oneprerur(r.{ 14 BoAHr;x pecypcoe .PT, ll pu3yJrbrare qero
roiryqex peanruu fii sKoHoMurrecxuft o$ clrexL:.

Taxltl.t o6pa-:ou, Ha FtaIrI B3rn.f,A ,rrlCIKTopaKaII Ar4caeprat1],ror.rua, pa6or:a
Adr.vpaxr,ranoBa A64yxapaH,ra llxy6ouaua rlbrrroJri.relrua.fl Ha reMy:
<t3rex'::pode:onacuoc'lt ilp14 r.rcftoJur3oBa t"nzr,l atrLTepHATI4r]r{},tx ,{cl.orIHHKoB
3HeprHI,I s "faAlKIaKI{c'ralls)) nocBrruteHo }ra p$uet{Lre an'rya.rruloil npo6neu6
H3y.tsnax I.I noBl;Iuellr414 r$$exrurHoorri HoBbrX cr4c'leM yrrpaBneulrtr yl

opraHH3auHlr oxpaHLr lpyAa B oTpacrll I,i Ha l1peAilpHrn'Hxx srer(1'po3r-rep|crHKH.
I'1: amope{:epa:ra orreyuIu"Ia, qro rrpe,r{c'raBJrer{r"rn$ rnccep,raqlao]rHa, pa6o.ra

xBrl"Berc.{ 3axouqsHt"Iofi uayv}Io-HCcreAor}arelrbcKo[r pa6orofr, cogep;rc,]uefi HoBbre
TexHr{qe0K}Ie pelueIrHN, rdMeroruHe cyueo.tBeHHoe 3HaqeH},re AJIfl pa3UH.t]f.fl HAyKL\
B ToIt tII'IcJleJro c[eLIHaJILHoorr4 05.26,01 - O;xpaHa'tpyAa (l'cxnuuecr<r.re ilayxu), a
ee aBTop Adaypur*auou A6gyrcapnv -flt<y6onu.r, 6esyclonuo, 3acJry)KgBaer
ttplrceoeHns eMy yueuofi cre[eHr,r Aorilopa Texr"rxqecrKl{x Hayi(.

!orrr:op 3Ko r-rorvr 14 LrecKr4x trayK,
ar(aAervr rlK Me>rqly H aporlH o ir
Irlr-uxeuepucl fi rixa4e Mktra )

npo $ ec cop ra rp egp 6r H r"rlrie H ep n o il :J t(o no \4 H )( r.{

H M eHeAX(IvI e i{Tri rI0 Jt l4,r'exHla Ll ecKOI.o HIt o.rHTyTrl
Ta4rxnrccxoro'rexHr,rLrecKolo yHuBepcr4l.era " t l
HMeHH aKaAeMHr(a M,c. oclrl,ru W"rlr Aucrson A. x,

ItaHAuAar rexlll4 Lr ecr(H x H ay r(, llo rleH,r.r

u. o. nporf . xa$e4pu 3lerrpocua6>xeuut n
aBTOMaTAKA IOIHTeXHII qeCKOrO HHC.t]I4TyTa

TaAxxxcxoro'rexHr4qeci(ofo yHutsepcr{.r'era /X /)
HA{eHH aKaAeMaira M.C. Ocprrvua ru o,^-/- Paxulacir O.C.
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OT3bIB
Ha Auccepra uronuylo pa6ory Adaypaxrvr a HoBa A6ayra pn rua f ny6oBr rra Ha

TeMy: <<3.nerrpo6eronacHocrr, npn HcnoJrb3oBaHrln aJrbrepxar[Bnbrx
ficrorrn lt KoB Sneprnn n Tagx[Kr,rcra He>] trpeAcraB.nennofi Ha coucxa H He

y.reHofi crerreHu Aorcropa rexn[rrecrcux HayK rro clequaJrbHocrn 05.26.01 -
OxpaHa rpyAa (rexHuuecrne nayru)

Eegonacnoctr airrTepHarHBHbrx HcrorrHLrKoB greKTpuqecrofi gHepnrH

3aHuMarlr oAHo !I3 DraBnhrx Mecr B cQepe gHepreruKn TaAlrurscraua.
BesonacHocrb H s$QemraeHocrb r,rx $yuxqnoHrdpoBaHus Hanprrvfyro BJrr.{fler Ha
ce6ecrouuocrb Bbrpa6orru, a oAHHM H3 cpeAcrB rroBbrrueHr,r.n e{$eruraHocru
flBrf,ercf, BHeApeHr{e aJlbrepHaruBHbrx HcToTIHI{KoB gilelffpn.Iecrnfi DHepfH}r B

npoMbluneHHocrb, Koropbre cnoco6su ynyqruHTb 6erorra:Hocru cucreMbt
rneproo6ecnerreHufl H noBbrcuTb Hx K[4.

Cne4yeT orMeruTb, rrro r 6esonacHocrl{ EUIbrepHarHBHbrx r,rcroqHr,rKoB
gHeprHH, K KoroprlM orHocrrct Bce ncrorrHr,rKr{ 3reKTpaqecxofi gueprlta, Koropble
nocrosHHo eoso6HoBJlrror cBolo 3Heprurc, rBJlf,ercq aKTynrrbHbrM.

B pa6ore A6aypuxuaHoBa A64yrapnr,aa -fxy6onuva npr{BeAeHa
aKTyaJlbHocrb .ql{cceprarluoHnoft pa6oru s ueJrb HccJreAoBaHHs. floctaueurr
3aAaqr.r rrccJreAoBaHnfl t4 noJryqeHbr pe3yirbrarrr no pa6ore.

B pa6o're A6gypaxrtaauoea A.-fl. npHBeAeHa HayqHa, HoBH3Ha pa6otu
3aKlloqaroulaf, B:

I ) paspa6orau noprAor( oxpaHbr rpyxa Ha BJI rpu crpor{renbcrBe
BaHToBbrx nogBecoK B ropHLx H npeAropuux pafionax;

2) npeAJloxeHo o6o6qeuurtft aHaJrH3 cyulecrByrorqux 6egouacsux
eoro6uonlseMblx HcrotIHI,IKoB SHeprHu u TagxuKacraHe, s oco6ennocru 3Hepruu
MaJrhrx per( H peqyureK, corueqHofi eueprnr.r H gHeprur{ 3eMnr{;

3) rtoryrleHa opnruHanbHafl cucreMa oxpaHbr rpyAa AJrf, onpeAeJreHr.r,
MOITIHOCTH noTepb sHeprHr4 [epeMeHHoro roKa, BbrpaxeHHafl qepe3 IIepeMeHHble
cocrofl H pr, 6esonacH rr x zur brepnarr.t BH brx ucrorr HHKoB g HeprI,I H ;

4) npeAnoxeHa cucreMa 6egonacuoro oflpeAeJreHr{fl Mecropac[oJroxeHr{s
coJI H Ua, soQerrrE eHoro AJrs nonyrreH nfl 3ne KTpH.recroft gHepn{r4 ;

5) co3AaHo eAlrHoe rexHuqecKoe [peAJroxeuue ro oxpaHe rpyAa npu
craHIaprH3aIIHH npoeKTHo-TexHoJroruqecKoro peureHus u nu6opa rurra ryp6vru w
reHepaTopoB;

6) noly.reHbl HoBbIe cxeMbl 6e:onacsofi nepegaqu gnercrpn.recrofi gHepran
rlepe3 yrqenb, H rrepe3 TpyAHo,qocry[Hrre 3ou6r, n oco6eguocru oxpaHa rpyAa Ha
BaHTOBbTX IOABeCKaX.

B .q.rccepral-uru aBropoM paccMcnpeHa noprAor npoeKn4poB€lHufl r.r srpor{TerrbcrB€l
BJI Ha BaHToBbIx noABecKax, rrro Bo3MoxHo roJrbKo npr,r H€rrturruu ropHLx ycronufi, a u
TarornrcrcraHe 93 % 3,ro ropHhre u rpel[opHrre pafioxsr. Arropor,r no4po6uo
paccMorpeHbl cxeMhl BaHTCIBbD( rroABecoK npoBoAoB, Koropbre Moryr 6rrrr
HcIIoJIb3oBaHsI nplc crponTerbsrBe BJI s ropH6D( ycJroBuff. flpnnegenu 32 napuaHra
oAHOCTOpOHHIIX BaITITOBbD( IIOABOCOK IIpOBOAOB, a TarcI(e MHOI0 BapHaHTOB



Itsyxc"Iopo[IHrD( BaHToBbD( [oABecoK. B pa6ore npr{BeAeHhr H peeynbrarbr Hcnor[BoBilHuf,
BzllrroBbrx noreecoK c r{tlcTI,rsHbIM HcnoJIESoBa}IueM onopIII}D( roucrpyorylft,

B Taruarclc"rase conHrle cBerHTb rropf,Ar(a xa4mfi AeHb B rory fi He

HcnoJlb3oBarb e sHqmto vro rpeuHo, gHepnur coJrr{qa r Tq42rc.rxHcraHe MHoro r.r He
HcnoJlb3oBarb vry 6ecruranryro gHepmilo npaKruqecKn HeBoBMo)rGro, [ogrol\,ry
MrEancrepcrao 3HeprerHKH H BoAI{brx pecypcoB Taprsilorcraua exeroffro crapsrcr
HcnoJlb3oBarr corHequyrc eHeprnrc grx nupa6orKu oJrercrpuqecrofi sHepn H. Brrpa6orxa
enelcrpHtlecxofi sueprua a T4pxnragraue exerolpto pacrer H Ha ceroAlrfl cocr:lBlurer
nopr$(a 23 Nrnpg. KBr,{acos B r0A.

Aotopou co6pano JlnreparypHbrx cnegeuufi no reMe Ar4cceprarruu,
rIocraHoBJIeHa ueJlb E 3aAaqu r,rccJreAoBauur, nu6paH6r EepcnercruBHue cxeMbl
noABecKLI npoBoAoB BJI, n oco6esuocrr{ B ycJroBr{.sx rpy.qHoAocrynnofi ropnofi
MecrHocrn c HcnoJrb3oBaHHeM BaHTonofi no4aecKlr npoBoAoB BJI. flpnueM Bce
HOBbIe CXeMbI C yqacrHeM aBTopa noABecKH [poBoAoB 3arrIHIIIeHbI aBTOpCKHMH
cBI,rAeTeabcTBaMI,r.

locronepHocrb pe3yJlbraroB HccJreAoBaHH, o6ecnequBaercf, flpr,rMeneHr,reM
coBpeMeHustx npu6opoB [r cpaBHeHr{eM pe3ynbraroB c AaHHbrMa Apyrux aBTopoB.

Aoroporta ony6luroBaHo Muoro pa6orrr u BbrflyqeHbr KHHrH rro
<3nerrputlecKltM MaIITHHaM> Ha poAHoM f,3brKe, yqacrBoBan s 55 neqarHhrx
pa6otax, B cocraB Koropbrx BxoAtrT 36 [areHTa Ha nao6pereuue LI

cBrrAerenbcrBo o perptcrparrHH llso6pereuua w ABe rvrouorpa$rEu. flog
HenocpeAcrBeHHbIM Ha)rqHbIM pyr(oBoAcrBoM aBTopa 3auIHTHnrl 3-e acnupaHToB r{
rlonyqHrH AHITJIOMbI K.T.H. H eUIe rpoe HaxoArTc, Ha cTaAr.IH 3arrlr.rTbl Al{ccepraq[u
Ha co[cKaHae yu6nofi creneHu r€HAHAara rexHuqecrax HayK.

Hs arrope{epata MoxHo KoHcran{poBar[b .rro aBf,opoM Aocrr,rrHyra qenb
Aucceprarluossofi pa6oru. flpu eroM flonyrreHo r{enufi psl aBTopcxrax
cBI'IAereJIbcrB Conetcxoro Corcsa, a raKxe Miurbre rrareHTbr Pecny6nuxra
Ta4xuxucraH H co6paHuue aBropoM $axruuecrnfi uarepuil, $oprvrupyroulrEx
6asy 4aHHux.

Heo6xo4uuo orMeruTb, rITo B P6cny6rnxe Ta4xarrcraH npu yqaurnu
aBTOpa gauuofi pa6orrr 6uls BHeApeHhr H peaJrr.r3oBaHbr npoeKTbr:

- paspadorKa peKoMeHAauufi ro rpoeKrupoBauuro r{ BHeApeHr{ro BaHToBbrx
roABecor Ha BJI 35-220 xB <.{xrxgreyr - rapax - ceBepHbrfi noptatr. ftpu
3roM sKoHoMHrrecxHft roreHqrrrlr cocraBuJr 235,9 mlc. py6. B rleHax 1988 r.
Pa6ora BEInoJrHeHa B coorBercrBur,r c orpacaenofi nporpaulaofi Muuenepro
CCCP, rrrHQp 03.01.H.

- pBynbrarst pa6otrt BHeApeHo s M[Hr.rcrepcrBa 3neprerr{Kn r.r BoAHbrx
pecypcoB ropoAa Eox'rap, Ha rrr.rHarx 3JreKrpo[epeAaqn 220-500 rB.

- pe3ynbrarbl MaJroro nareHTa Pecny6nuxn Ta.{xurscraua TJ .l!!1210
BHeApeHbI s cnoco6e MoHraxa BJI s MuHprcrepcrBe oHepreruKn rd BoAHbrx
pecypcoB ropoAa Eox:rap Ha JruHr.rrx onerffporepeAaqu 220 t<8.

B ueJIoM, BrIerIarJIeHI{e or Ancceprauuonsofi pa6oru A6.qypaxrt{aHoBa
A6gyrapnrraa -flrcy6oBuqa Ha reMy: <3rerrpo6egonacHocrb npu r,rclonb3oBaHr.ur
anbrepHaruBHblx Hc'fotIHr,rKoB SHeprHIr B Ta4xnxucraHe)) floJroxflTeJlrHoe,
BbItIoJIHeH 6olsutofi o6teu pa6oru. fiaHnax AncceprarluoHHas pa6ora f,BJuercfl



3aKOHqeHHofi HayqHo-HccJreAoBareJrbcKofi paoorofi, cogepxaqefi HoBbre
TexHI,IqecKI{e peueHI,IrI, LlMeroull{e cyqecTBeHHoe 3HarIeHHe AJI, pa3BI,ITH' HayK]I,
B roM qucre ro c[elrnaJrbHocrn 05.26.01 - Oxpaua rpyra (texHuuecxue Hayxa), a
aBTOp 3aCJryXnBaeT npr4cBoeHr{, eMy AoKTopa TexHHqecKr,rx Ha)rK.

flporfeccop rca$egpnr
Teoperuqecrcofi u npoMbr
OI-EOY BO (BI-Ty>
AOICTOP TeXHHTIeCKHX H

npo$eccop
Aranos lOprafi HHxoraesu.r



OT3bIB
Ha a BTo peQepar A rrccepra qu u A64ypaxMaHosa A6ay xa pr,r Ma flrcy6onHua

<Snemrpo6esouacHocrb npu ucrroJrb3oBaHprH aJrbrepHa'rr{BHbrx r,rcrorrHr,rKoB
3Hepfuu e TaAxI,IKI{craHe), rrpeAclaBJreHuoii na coucr(aHue yveuofi c.rerreH;a

Aotflopa rexHHqecl(Hx HayK ro creuuaJrbHoc'nt 05.26.01 - Oxparra r.pyAa
(s,rercrporexuuxa).

04uofi r43 saxHefiIuprx npo6nena B c(lepe 3HepreruKH pecny6nr,rxw
Ta4rxuxzcrau ocraerca no14cr( anbrepHarr,lu,rbrx 14croLrHLiKoB 3neKTp14r.recrcofi
3Hepll4t'I. Tarcne anbrepHaruBI-rbre HCTortIl14t(H 3ueprHI,r ,tBJIllorcfl corHeqHa,
3HeprH.f,, 3Hepfafl Suolvtaccst, gHeprr4r,r MaJrr,rx BoAo'lor(on, 3Heprr4rr 3eMJrH u Ap.
Hecuorpr ua 6olruroft o6:sev npoBeAeHr-rurx pa6or e o6,'racru aJrbrepHarr4BHbrx
l4croqHlIKoB 3Hepil4pt, Borrpoc co3AaHr.lrr 3Hepro- 14 pecypcos$Ser<rzeHbrx cr4creM
ucroLIHI'lKoB aJlbrepHaruBHoil :nepnav )Jtn ucrroJtb3oBaHr4n norpe6arerrrMr4 Ao
cux nop Ao r(oHl\a He peuer-r.

B :rofr cBr3vt, Aacceprauu, A6aypu*MaHoBa A.fr., rocBrrruer{Harr
pa:pa6orxe HayLIHo o6ocHoeaHHbrx peurenrafi )Jrrfl aS(lerrznHor-o BHeApeHr4,
anbrepHarlzBHbtx LrcrottH14r(oB 3Heprh H, o6ecneqnBaroulr4x oxpaHy rpyAa,
IIOBbt[leHHe vx 3KCnJIyaTalJHoHFroro pecypca v cHH)KeH14e 3HepfeTr4qecr(HX
3arpaT, - ,BJlflerefl aKTyaltuuofi za1ateit, a npaKTr4LrecKH 3uaqnMbre pe3ynbraTbr
TaKHx 14ccneAoBauuit Moryr 6strs ncnoJrb3oBaHbr B pa3n14qHbrx orpacnflx
HapoAIloM xossficrse, HayKr4, TexHfiKr,r 14 T.n.

flvtccepraurloHHa, pa6ora A6aypu*raHoBa A.5L r4Meer. KJracc14LrecKyro
crpyKrypy u I43JIo)l(eHa Iia 312 crpaHI4rlax, npucytcrByer BBeAeHr.re, u_recrr4
pa3AenoB, 3al(JIloqeHVr v c[lr4coK r]HTr4poBarruofi nr,rreparypbr vr3 24J vc.ro\Hprr(oB.
Marepraarlbl Al4cceprat\1414 BKrroqarcr 55 przcyFroK, 23 ralturl H rrpgnox<eHHfr as
52 ctpauwrl.

Ilen*o pa6ornr fl Bnrerc, pa:lpa6orxa o6o6qeuu rr il ztt?Ju43 cyulecrBylourlrx
soso6uoeJlreMblx t4cror{HI,tt(oB 3Hepf nv aTag>xraKHcraHe, a oco6eHgo0Tt4 3Hepr,t4
MaJIbIX peK v peLIyLUeK, coruequofi 3Hepr-r414 vt 3Heprnr,l 3eMrrH, [onyqeHHe
MareMaraqecl(afl MoAenb Anfl o[peAeneHr4a Mou_lHocTr.l norepb 3Hepfr414
nepeMeHHofo rol(a v npeAJIoxeHHe HOBbre CXeMbr [epeAalrH 3ner(TpHr]ecxoil
3HepfI4H Llepe3 yulenb, 14 TpyAHOAOCTyfrHbre 3oHbr rja Br.rHToBbrx froABecax.

3ra crparetl4LIecKafl 3al.aua B Ar4ccepraull ycrreruHa petueHa: aBTopoM
paspa6oraH o6o6u1euur,rfi aHailI43 BCex tsHAoB eoso6FroeJrreMbrx r4crorrH14KoB
SHeprl'rLI B ycnoBunx Ta4NrlKtICTaHa, [oJryqeFr opr4rr4r-ranuustfr MareMarr4qecr(afl
MOAeJlb AJrfl 3TI4 X 3Hepl-1.1H, tIpeAro]r(eHa cr,rcreMa 3Heprooft.f 14MaJrbHor()
oflpeAeneHI4, Mecro pacrronox(eHr4fl conHua :(l$er<rraeLroro r,ilfl nonyqelrhfl
3neKTpvltiecrcotT 3l-leprHh vt noJ'IyqeHbr uonbre cxeMbr Anr [epeAaLru 3r-repr614 B
nopHbrx ycloBt4rrx pecny6,rnKr4 Ha Br4HToBbrx rroABecax.

Teoperr'ruecKart 14 [paKTrzlrecKa, 3r-ralr14 Mocrb pa6olsr cocror4T B
o6o6ueuHoM aHaJII43e cyuecrByrollu4x an brepnaru BH brx r4c.rolr H r4r(oB 3Hepr- vt4 B
ycnoBr.rqx Ta4x<axucraHa, paspa6orrcn chcreMa pecypcoc6e peraro1uero
ynpaBneHI4rl 14croLIH14t(aM14 anbrepHarneHofi 3Hepr-err4K14, 14cnoJrb3oBaHr4e
BI'{HTOBbIX tIOABeCOK Ha fopljblx [fi4Hr4flX 3re](TponepeAalrH Vt frpeAnox(eHr4e
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MeTOAr4Kr4 OTbrQr(aHA' MHHr4MyMa CyMMapHOfi MOLUHOCTT4 3Ier(Tpr4LIeCKI4X ilOTepb

no pe3ynbTaTaM 3r(crepHMeHToB.

Pesyl;'rarbr AucceprauuoFrHoro 14ccneAoBaHr4rr rrpeACTaBJIrIor I4HTepec AJIfl

3Hepferr4KoB, creunaJrucToB n o6lacrh gneKTpolexrlnl(H r{ 3ner(Tpo3Heprerr4Ke,

3ner(TponpaBor( t4 aBToMarHKr4 TexH14qecKr4x By3ots pecny6rurcn, a rar(xe
I-{aqraouarsuofi aKaAeMr.l14 HayK Ta4>rcurcucraHa.

focroeepHocrr, n o6ocuoBaHHoclb ro,qyqeHFrbrx pe3yJrbraroB I,r cAeJIaHIIbrx

BbrBoAoB B Ar{cceprarluoHHoM r,rccneAoBaHVV A64ypaxMaHoBa A.fl. ue Bbr3brBaer

coMHeHHfi w IoATBepxAaercfl r(opper(THbrM rrp14MeHer-r14eM MareMarr,rLrecK14x

MeroAoB vt uo4e,refi, aAer(BarHocrr, I(oropbtx pearbHbIM npoueccaM

noATBep)KAeHa pe3ynbTaTaM14 TeopeT14rrecr(HX v 3r(cnepHMeHTaJIbHbrx

r4ccJreAoBaauk, rtpt,tMeHeH14eM coBpeMeHHbrx o6opy4onaavit, a raK)Ke

coflacoBaHHocTbro pe3y,lbTaToB npaKTr4LrecKhx 14 3r(clIepuMeHTaJIbHbIX AaHHbtx.
Bce BbrrrrerteperilrcrreHHoe fr03BoJrfler cAenarb BbrBoA o 3HaLI14Mocrr,l

nonyqeHHbrx aBTOpoM Ar4ccepTal[r4r4 pe3ynbTaToB Anfl pa3BVTAfl r4cnoJrb:roBaHVVt

anbrepHarr4BHbrx r4crolrHr4r(oB 3Heprr414 B ycJroBr4ax pecny6rura Ta4>rcurcncraH.

Taxuu o6pasovr, Azcceprarlr4oHHa, pa6ola A6aypaxMaHoBa A64ymapu ma

-f rcy6onlrua Ha reMy <<S,rercrpo6esofiacHocrb rrpu ucrroJrr,3oBaHHrr
aJrbrepHarr.rBHbrx r{croqHHKoB SrrepfHr.r B TagxulcncraHe>>, [peACTaBJrfler

co6ofi caMocrorreJrbHo BbrnonHeHHyro aBTopoM, o6rer,auyro, rpaMorHo
HarHCaHFryro, rof r4qecKH nocTpoeHHyro 3aKoHqer{Hyro HayqHo-

xaaru$urar1r4oHHyro pa6ory, o6ra4arorqyro r-rayuuofi uonu:Hofi, a r<oropoI
pelneHbl BCe IocTaBJIeHHbre 3an\ay,r4 14 AocTr,rfHyTbr uenr4 r4ccneAoBaHldtl, BbrBoAbr

o6ocuonaHbr rr r4Melor reopernrrecKoe 14 npaKTuqecKoe 3FraqeHne. I Io noeh3He r.r

al(TyanbHocTH lloIIyLIeHHblx pe3ynb'I'aToB, HayLIFlo-MeToAI4LIecl(oMy ypoBHIo t4

npaKTnqecrcofi 3HaL{r,rMoc'r'ra o6cyx</laeMoe AHCceprauuoHHoe rzccneAoBaFrrze A.fl.
A6gypaxMaHoBa orBeqael BceM rpe6onarruflM IIAK rplr flpesrageHre
Pecny6,rumr.r Ta4xlrrcucraH, npeA'bflBnrreMbrM K AhcceprarlurrM Ha cor4cr(aHVe

yuenoff crefleHr4 troKTopa rexHuqecKfix Hayr( no crequanbr-rocrr4 05.26.01 -
<Oxpana rpyAa (sr er<rpoor-repreru rca>).

floxrop xplMr4qecKr4x HayK (02.00.03 - OprauraLrecKafl xnwrun),
npoSeccop xaQe4pnr <<3Heproe(rSer<rnnHlre v pecypcocSeperarorqrae
TexHoJIof ww>> @wlr4alra Haur,rouarbnofo r,rccneAoBareJrbcr(oro rexHoJrorr4qecKoro
yHaBepchrera MI4CMC e r. fyLuarr6e.

pon HI4Ty (MI4CraC> e r. llynran6e.

3apznoea Marnxa AxpopoaHa
.04.2023 r.

nporpeccop Kaprair,toe Maxnaa4rcyn Bo6oeBLr,l

28.04.2023

IloAu M.E.3aBepflro
I-la.r



OT3bIB
Ha Arrcceprarlrronnyro pa6ory A6qypaxMaHoBa A6gyKapurvra flrcy6oBrrqa

Ha reMy: <<Snemrpo6esonacHocrb rrpu ucIIoJIb3oBaHIrIr aJIbrepHarlIBHbIx
rrcrorlnrrKoB gHeprHE s TaAxnrclrcraHe>>, [peAcrasreHHofi Ha corlcranrae yuenofi

cTerreHlr AoKTopa TexHuqecKrrx HayK IIo c[eu[aJIbHocTII
05.26.01 - Oxpana rpyAa (rexnuuecKlre nayrcu)

EesouacHocrb aJrbrepHarraBurrx r,rcroqHlrKoB gJleKTpu.Iecroft oHeprlala 3aH[MaIor oAHo

r{3 rlraBHbrx Mecr r c$epe gueprerr,rKn TaANurucraHa. Eegonacuocrb u s$SerturHocrb Hx

Synrrlnour{poBaHr,rr Harrpf,Myro BJrr,rrer na ce6ecror,rMocrb nupa6orr[, a oAHI,IM LI3 cpeAcrB

floBbrrrreHr,rfl oQQercunHocrlr f,BJrflercff BHeApeHLIe aIIbrepHarI,IBHBIx ucroqHI,IKoB
gJreKTpraqecxufi gHeprprr{ B rrpoMbrruJreHuocrb, Koropble cnoco6nrr yrytIIIrrITr
6eg otrasHocrb cl4creMbl gueproo6ecne.re lrrr4s. v noBbIcI{Tr, nx KII.{.

Cne.qyer orMeruTb, rrro K 6egonacnocrr{ aJrBTepHarI4BHbrx LIcroqHLtKoB gHepn{l4, K

KoropbrM ornocflTcfl Bce LrcrorrHr{Kr,r greKTpl,Iqecrcoft eneprllt4 MoIIIHocrbIo Ao 10 MBt,
Koropbre trocrorHHo sogo6HoBJrffK)T cBoro oHeprralo, flBJlfferc, aKTyaJIbHbIM.

B pa6ote [pr4BeAeHa aKTyrurrHocrb Ar,rccepraunonnofi pa6orrr, rleJrb I,IccJIeAoBaHI,Ir.

flocrasreHHaJr rleJrb r4ccJreAoBanwfl, kt [oryqeHHble pByJIrTarbI no pa6orc orpaxeHbl B

pa3AeJre <Hayunax HoBIBHD):
1) paspa6orau rroprAoK oxpaHrr rpyAa ua BJI rppl crpoureJlrcrBe BaHToBrrx

roABecoK B ropHbrx I4 [peAropuux pafiouax;
2) npe4noNen o6o6rqeHnrrfi anutv3 cyr{ecrByrou}Ix 6egonacrnx soso6HoBJlf,eMblx

I,IcrorIHr{KoB gHeprr{u s TaANI,IKI,IcraHe, s oco6eHHocrn gHeprvl,I MaJIbIx peK u peqylueK,

comre.rHoft gHeprprr{ r,r gHeprl{r{ 3eMJrrI;

3) uonyueHa opuruHrrJrbna.fi cucreMa oxpaHbr rpyAa AJrfl oflpeAeJreH]rfl MorrlHocrr{
loTepb SHeprprr{ nepeMeHHofo ToKa, BbrpaxeHHafl qepe3 IIepeMeHHbIe cocTorHr,If,

6esonacHHx aJrBTepHarpIBHbIx I4crotIHI,IKoB gHeprIrI,I;

4) upe4loxeHa cr4creMa 6egouauroro o[peAeJrer{r{fl Mecropac[oJroxeHr{fl coJrHrla,

s rp QerrnuHoro AJrf, roryqeHr,r.fl oreKrpr,rqecxofi eHepruu ;

5) co3AaHo eAr4Hoe rexHr{qecKoe rrpeAJroxeHr,re rro oxpaHe Tpyaa [pra
craHAaprr{3aur,M rpoeKTHo-TexHoJrorruecKoro peuleHplf, v nu6opa rtrrra ryp6un rl
reHeparopoB;

6) uonyueHbr HoBbre cxeMrr 6esouacHofi flepeAarru 3reKTpuqecrofi euepn4r{ qepe3

yrrleJrb, u qepe3 TpyAHoAocryrrHbre 3oHBr, s oco6eHHocrr4 oxpaHa rpyAa Ha BaHToBbrx

rroABecKax.

B .ryccepraryua aBropoM npe4rroxeH ropflAoK oxparrbr rpyAa upa urpomerrcrBe BJI Ha

BarrroBED( flopecKax B ropHBD( u rpe[opr*m pafionax, qro ,Bfiqercr ocHoBo[oJrarzuorq ,r

Qarroporra [Iu Pecrry6nrucr Tapxlus,rcraH, rge 93Yo T€pprropr4,r ,BJrflerc, ropHbre ra qpe[oprlEre
pafionu. Tarore c yqsroM Toro, qro s Ta&ruilercraHe vcloJlb3oBarb gHepn{Io coJrlua Mo)KHo B

reqeHrr..r 300 rorefi B D,4l, a sro rtpr ,repHo 6onee 4000 unpa r<Br.racos B roA, B To BpeMrr KaK

[oreHrryralr rr,upogHeprerl4Ku Tapmms,rcraHa cocntBirf,er Bcero 527 twtpa r<Br qacos B roA.

flocraaflemras. 3q4iaqa oflpeAeJreHrn 6eaonacnoro MecropacuoJroxeHr{rr cofftrIa .Uta uofiyqeHnfl
ererrpnuecrofi gHeprktr{ rBJurercf, trrfiyrurbHbm r,r HfxrrrM nm Ta,tprsusacraua.

Jln.rnrrfi BKJTaA aBTopa 3aKrroqaercfl B rrpoBe.qeunu ltkrreparypHoro o6sopa rro reMe

Ar{cceprarrrrlr, ilocraHoBKr{ rleJrr,r vr sa4aq r4ccJreAoBalrufi, urr6op [epc[eKTr4BH6rx cxeM
loABecKr,r [poBoAoB BJI, B oco6ensocur B ycJroBt4rx rpyAHoAocrynuofi MecrHocrlr,
ropHBrM rr npeAropnrru pafioHaM c LrcrroJrb3oBaHr.rel,I aaH'rosoft [oABecKpr npouo4on BJI.



Bce Hosrre cxeMbr c yqacrr,reM aBTopa rIoABecKI4 rIpoBoAoB 3aIIIlIuIeHbI aBTopcKI'IMLI

cBI,IAeTeJIbCTBaMI4.

Pesynrraru pa6orn ony6luroBaHbr s 55 neqaruux pa6orax, B cocraB Koropblx

BxoAffT 18 uareuroB Ha raso6perenue, cBuAereJlbcrBo o perl4crpagvt uoo6peteur4fl., I.Be

laouorpaQuu.
VIs anropeQepara MoxHo KoHcrz[r4poBarb, rITo IIeJIb AuccepralluouHofi pa6orrr

Aocrr,rrHyra. [Ipu groM [onyr{eH Uelrrfi p.gA aBTopcKI4x cBI{AereJIbcrB, MaJIbIe rIareHTBI

Pecny6nuxu Ta4NuKt4craH, roAroroBJreH Marepl{an, Soplaupyroqraft 6asy Aauurtx.
B rIeJroM crrr4Taro, qro Ar,rcceprarllloHHafl pa6ora A6aypaxruaHoBa A6gyrapnir,ra

-flry6oruua Ha reMy: <Snerrpo6esonacHocrr rtpI,t HcnoJlb3oBaHrau tuIrTepHarI'IBHbIx

I{croqHr4KoB gHeprta]I B TaANur<ncraHe> ,BJlf,erc, sanepureHnofi HayrIHo-

uccJreAoBarenrcroft pa6orofi, coAepNarUefi HoBbIe rexHl{r{ecKue petrreHlar, lnMeloulue

cyqecTBeHHoe 3HaqeHr4e AJrf, pasBr,rTprrr HayKI,I, B TOM rII,ICIe tIO C[eq]IilIbHOCTI,I 05.26.01 -
Oxpana rpyAa (rcxHuuecKpre HayKr.r), a cau aBrop, A6aypaxlaauos A6AyKapI{M.flry6ouzu,
3acJryxprBaeT rrpLt cBoeHlzfl yueuofi cTe[eHI{ AoKTop a TexHI,IqecKIax HayK.

3ane4yroqd raQe.qpofi <3lerrporexHl4Ka LI

enerrp o o 6 opyAo B aHIl e rp eArp usruit>>

Qegepa.urnoro rocyAapcrBeHHoro 6roANetnoro
o6pasorateJlbHoro yqpexAeHl,Ifl Bblcruero

o6pasoraurar <Y$nl,rcrnfi rocyAapcrnennrrft
neQranofi TexHLIqecKI4fi yttunepcvrer)' AoKTop

TeXHFIeCKI4X HayK IIO C[eqpIaJIbHOCT[I

05. 1 1. 16 - IrIuSopMaqI,IoHHo-H3MepI{reJIbHbIe }I

y[paBJrfl tolulae cllcrerr,ru (n [poMbIIIIJIennocru),

AOI.IEHT

floqrosuft aApec opraHu3aIIHI{ :

450064, PoccuficKas @egepaqzr, flpunonxcrnfi
EaruroptocraH, r. V$a, yJI. Kocuonantoa,
+7 (347) 242 08 52.

floAnucr Xaxuursnona M.I'I. 3aBepflIo.

flpopemop ro HayqHoft r unnosaquonnofi
pa6ore O|BOY BO (Y
rocyAapcrneunrrft
yHr,rBepcI4TeT),

upoSeccop

Mapar lrlmmgoerl Xarmvl bfl HoB

Oe,(epartrHrIfi oKpyr, Pecuy6nzr<a

A. l, EEP-UGNTU@yandex.ru ,

Llnsay c lanaup orwu Irl6parzuonXib-"\
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OT3bIB
Ha Alrcceprar{zoHHyrc pa6ory A'gypaxMaHoBa A6ayrapuva flrcy1oBr4qa Ha

TeMy <3lercrpo6esouacHocrb rIpI4 l4crroJrb3oBanr4vr anbrepHarr.rBHbrx LrcrorrHr{KoB
gHeprlll{ s TaAxzxl4craHe)) npeAcraBreusoft Ha cor4cKaHlre yueHofi crerreHz

AOKTOpa rexHr4qecKlrx HayK no clerlH€urbHocrr'r 0 5 .26 .0 I -<OxpaHa ^rpy Aa
(sneKrposHep rerra rca) >

B 4annofi nayuHo-I4ccneAoBareJrbcKofi pa6ore aBropoM rrpeAno)KeHbr nyTra
perrreHl{t Bo[pocoB B o6lacru 6esouacHocrn r4crroJrb3oBaltrfl, anbrepHarlrrBHbrx
LICTOIIHHKOB SHeprvM, B qaCTHOCTLt OAHOBpeMeHHOe AOCTITDKeHue 6eSOnaCHOCTH V
CHITDKeHHe Halpy3OK, He CIlVIIKafl IpOH3BOAI{TeJIbHOCTb, TaK KaK, HeCMOTp.f, HA

6olsruoe KoJrI4rIecrBo rlpoBeAeHHbrx uccneAoBa:auit, Borrpocbr ao31aukrs,3Hepro - 14

pecypco3SQercrnnnux crlcreM ucroqHlrKoB ulrrbrepHarunnofi sHeprur4 Anfl
prcrroJrb3oBaHvfl norpe6HreJrf,Mr{ Ao cxx IIop Ao KoHrIa He perxeHbr.

B npoqecce npoBeAeHHoro uccneAoB aHkrfl A64ypaxMaHoBbrM A6ayrapr,rMoM
flrcy6onuqeM B ocHoBHoM Aocrt4rHyra rlenb Ar'rcceprauzonnofi pa6orrr, Koropa-rr
flBlrflercfl. paspa6orrca HafIHo o6ocnosaHHbrx penenzfi Anfl :S$errunHoro
BHeApeHI4s 6esonacHblx anbrepHarzBHbrx HcrorrHuKoB gHepruu, o6ecnequBaroryux
oxpaHy Tpy4a, [oBbIIIIeHUe VX sKCrrnyaTarILrOHHOfo pecypca u cHr/DKeHrre
3HepfeTr4rrecKl4x 3aTpaT. a

fitx peasru3aLllzu qenl4 Al{cceprarluoHnofi pa6oru aBTop r4cnonb3yr reoperr4r{ecKr4e,
3KcrIepI'IMeHTutrIbHbIe u ta'oparopHble IrccneAoBa1ptfl., c npr4MeHeHZeM 4eficrnyrorqrax
craHAapToB pa3paooraHHblx u peKoMeHAyeMbrx MeTOALTK r{x aHatrvsa, peuaer
3an'Arrv, Koropbre c IIoc o o crBoB €urn lonr{eHr4r cneAyroqux p$yJrbraroB :

l) pa:pa6oraH rloptrAoK oxpaHhr rpyAa na B Jl npu crpor'rrenbcrBe BaHroBbrx
rroABecoK B ropHbrx r{ [peAropHbrx pafionax;

2) rlpeAnox{eHo o6o6IqeHnufi a:grurr4s cyqecrByroqux 6esonacurrx
soso6HoeJlteMblx LIcrotrHI{KoB gHeprr4u B Ta4xuxncraHe, e oco6eHHocrr4 DHeprr4H
MaJrbrx peK z peqyueK, coJrHeqHofi sHeprun Ir 3Hepfl4r4 3eMnr4;

3) rloJryqeHa opI{rIaH€LJIbHar. clrcreMa oxpaHbr rpyqa anfl onpeAexeHr.r{
MOITIHOCTI4 rIOTepb SHeprI{r4 nepeMeHHofo roKa, Bhrpa)KeHKas qepe3 nepeMeHHbre
co cro-rHl{ll 6esouacHbrx aJlbrepHarrlBHhrx kr crorrHr4KoB gHeprr{r4 ;

4) lpeAno)Keua cI4creMa 6esouacHoro orpeAeneHr4f, MecropacrroJro)KeHrlq
coJIHIIa, e Q Ser<rnBHoro .qns rroryr eHvrr 9n eKTpurrec ro fi gHeprr4 14 ;

5) co3AaHo eAI{Hoe rexHuqecKoe [peAno)KeHr{e rro oxpaHe rpy1a rpu
craHAaprv3arJvru [poeKTHo-TexHoJrorlrqecKoro pemeHr4.s n err6opa rvna typlulr- u
feHepaTopoB;

6) ro[yqeHbl HoBbIe cxeMbl 6egonacsofi nepe4aqr4 3reKrpr4qecKofi eueprnu
qepe3 ylr{enbt I4 qepe3 TpyAHoAocryrHhre 3oHbr, s oco6eHHocrr.r oxpaHa rpyAa Ha
BaHTOBbTX TTOABeCKaX;

7) pazpa6oran KoHcrpyKTopcKo-TexHoJrorr4qecKoe perxeHr4e rro r43roroBJreHzro
coJrHeqHbrx BoAoHalpeBaTenbHbrx ycTaHoBoK;

8) rlocrpoeHa Qusuvecxax Molenb cracreMbr orcnexrlBa*vrfl coJrHeqHbrx
uanpaeleuufi.

B gNcceprar\r4u aBTopoM rIpLrBeAeHrt 32 Bapr4aHTa oAHocropoHHrrx BaHToBbrx
rIoABecoK rIpoBoAoB, a raKxe 18 napzaHToB ABID(cropoHHzx BaHToBbrx rroABecoK,



npI4BeAeHbI 14 pe3ynbrarbl r4crroJrb3oBaEkrfl BaHTOBbTX rroABeCOK c qacrurrHbrM
pIcrIoJIb3oBaHI4eM onopHblx KoHcrpyKIII{fi, Bbr6paHhr rrepcneKTrrBHbre cxeMhr
roABecKI4 npoBo.qoB BJI, a oco6esnocrl4 B ycnoBurx rpyAHoAocrynnofi ropnoft
MecrHocrrr c ktcrloJlb3oBaHraeM eaHroeofi [oABecKrz npono4on BJI. flpuueu nce
HOBbre cxeMbl c yqacTkreM aBTopa noABecKr4 npoBoAoB 3arrlr4rrleHbr aBTopcKr,rMr4
CBT4,IICTCJIbCTBAMH.

llo cyrv anrope$epara, aBropoM Aocrt4rHyra rrenb Ar4ccepraqraonHofi pa6oru,
KOTOpa-S 3aKpelneHa IIenbIM prAoM aBTopcKI{x cBr4AereJlr,crB, a raK}Ke MuurbrMn
rIareHTaMI4 Pecuy6nurlr Ta4xnrcucraH v co6pannrre aBTopoM $arrz.recrux
Marepu€Lnon, SopvrLrpyrcqux 6usy AaHHbrx.

B Pecny6lure Ta4xurucraH rrpr4 yrracrvvr aBropa 4auHofi pa6orrr 6,;^tm
BHeApeHbr r4 peanr43oBaHbr cneAyroqze [poeKThr :

- pa^:pa6orKa peKoMeuila\uitt rro [poeKTkrpoBalLrro r.r BHeApeHr4ro BaHToBbrx
rroABecoK na B JI35-220 rB <{xraxurKpyr-rapax-ceBepnufi nopr€ur));

- pe3ynbraGt pa6orhl BHeApeHbI B ManucrepcrBa gHeprerr{Ktr v BoAHhrx
pecypcoB fopoAa Eoxrap, Ha rrvr]F'ivrflx 3neKrporepeAaqa 220-500 rB;

- pe3ynbrarhl MaJIoro rrareHra Pecny6nzru Ta4xurucraHa TJ Ns1210
BHeApeHhI e cuoco6e MoHrax(a BJI n MxuracrepcrBe sHeprerLrKu r4 BoAHbrx pecypcoB
ropoAa Eoxrap Ha rrvlansx oneKrporepeAaqr4 220 yJ3 .

B qenou Atlccepralll4oHHa-f, pa6ora A6aypaxMaHoBa A6ayxapuwa flxy6onuqa
Ha reMy : < 3lexrpo 6 e gonacHocrb JIpv LrcnoJrb3 o Balrr:au anbrepHaruBHbrx r,rcroqHr4Ko B
3HeprI4I4 B TaAxraracraHe) flBlrflercfl garoH.reHHofi Hay{Ho-r4ccneAoBarelrcrcofi
pa6orofi, co4epxaqefi HoBhIe rexHr{qecKrre pemenvrs, r{Merorrlne cyxlecrBeHHoe
3HaqeHI4e Anr pa3BvrTllfl HAyKLr, B
rpyAa (rexnzvecKr4e nayxu), a
TexHLrqecKr4x HayK.

roM rrLrcJre no cleqr4€rrrbHocru 05.26.01 - Oxpana
aBTOp 3aCnyxr{BaeT npHcBoeHlr{ eMy AoKTOpa

I4c o so Aa lran on apurox Tapnx

A4pec op IBTIICI4 OT3bIB:
focy4apcrBeH TeJrbHoe yqpexAeHr4e
<I4Hcruryr gHeprerurx Ta4xuKr4craHa)),
Xarnoucxax o6ract.
p. KyruonaelH, , ren: 935646407, E-mail: det-tj@mail.ru

llo4nucs peKropa
HAIIUTIbHI4K OTNC

I4 CIIeIII4ZLntrHbIxil

{:yti .

k$
o

dd
gHeprerurrt T Kaprauon 3a$ap A6aypaxMoHoBr{q









OrssIs

Ha aBrope+epar AHccepTauHu A6gypaxMaHona A6lyrcapIIMa fxyooeuua

Ha TeMy: <<Srrexrpo6esonacHocTb IIpU UCIIOJIb3oBaHHII aJIt',TepHaTI',lBHLIX

r{croq rr u Ko B 3He p r vtv B TaAxu xr,rcra He>> II peAcra B,r es uo ii Ha coll cKa H H e

yu€HOii CTerreHlr AoKTopa TexHI,IqecKI'rx HayI( [O C[euuaJIbHOCTH 05'26'01 -

<Oxpa Ha rpyAa>> (rexu uuecKl'Ie uayru'r)

Ee:onacuocrt BeAeHI4f cTpoqTenbHblx LI 3Kc[nyaTaIJI4oHHblx paSor

AOnlKHa ,BrrflTbc, sax(HefruJ14M Cpaxropou opfaHI43aUI'I14 [pol43BOACTBa Ha

nro6ol,r gHepreTurlecKoM IIpeAIIpI4fl TkIr4, KaK reHepI4pylOUII4X' [epeAaroUl4x' TaK

rz norpe6rqroulr4x sHepfI{L{. c 4pyrofi cTopoHbl, ueoSxoAunao oSecneql4BaTll

:rpcpexrunHyropaSory3rl,Ixnpe4npraxrrafi.Ilpra3roMo6ecue'IeHlae
6e:onacuocTH TpyAa B COBOKy[IHoCTI4 C IIOBbIIUeHI4eM a$cpenIaeHocTl4 paSorlr

[peAnpHfTIIf qBfl,eTcfl npl4opl,ITeruofi zaIia,.|ert,, B e.rofr cBfl3L| pa5o.ra,

HarrpaBneHHafl Ha HayqHoe oSocuoeaHae v pa:paSorr<y TexHI4LIecKI4X V

-reXHoJrOn4LIecKHx peureunfi rro oSecneqennro SesOnacHOcTH TpyAa I]a

3JIel(TposHepre'l'LlqecK14XIIpeArlp14flT,1,flX'flBJLercfaxryaluuofi'

Becuua 3HaqI4MbIMH B 1-LflTCfl, CneAyIOUI4e [oJio)KeHH',tI', KacaTeIIbHO

uayuuoff HoBH3HbI PaSo'rrr :

l)Pa:paSorxraSegonacHorocTpoI4TenI,cTBanSfIHaBaHToBbIx
noABecKax B I'opHbIx 14 flpeAropHblx pafroHax'

2) flolyueuue HOBIlx cxeM 6esonacHofi flepeAaqu 3JIeKTpI4LIeCKOI'I

sHeprprr4 qepe3 yqenbq H qepe3 TpyAHoAocTytlHbIe 3oHbI' e ocoSeuHocTH Ha

BaHTOBbIX TIOABeCKaX.

AeropecfepaT no3BOJLtIeT COCTaBI4Tb nonHylo KapTI4ny ilpoBeAeHHbIX' Kal(

TeOpeTI4LIeCKLIX, TaK 14 3l(Crlepl4MeHTaJ'lbHblX I'ICCIIeAOBa]HU(t' AOI{a3blBaIOUll4X

Hayr,IHbte IloJlO)I(eHI,Ifl. Marepua,r I',I3JIO)I(eH C I4CIIOJIE',3OBaFIHeM rexHH'lecrcoil

TepMI4Hon olflv|, noseoJ1qroulefr oAHo3HaqHo TpaI{ToBaTb Aeitcrs4fr, 14

pe3yIrbTaTbr, npeAcTaBJreFIHbIe s paSore. ocoSo cToI4Tb oTMeTI4TL Kar-lecTBO

rpa$rauecKofo MaTepl4aJ1a, npeAcTaBJleHHoro B an'rope(lepaTe',

AeMO H CTpl4py roulefo pe3yn br a'tbr v BbI BOAbI'

P a5 ora r4MeeT Ba)KHOe [paKTl4qecKoe 3HaqeHHe' flp e4l o>xeHa pa3pa5 orxa

14 Br-reApeHr4e HoBbrx TexHI4tIecKI'IX peureHrair rlo cTpol4TeJIbcTBy fopHbIX BII 35-

220 xB Ha BaHToBblx rloABecl(ax'

Pesynr.rarsr pa6orbl AOJIOI(eHbI [1 OSCy>x4eubI Ha HayqHbIX 14 HayqFIo-

TexHr4qecxux rcou(lepeHl{nflx ra cpopyrraax pa3lHqHoro ypoBHtl c 2000 no 2022

rr. 14 txl4poKo I43BecrHa oSurecreeHHocrl4'



HapxSy c rIoJIolI(I4TerbHbIMH MoMeHTaMI'I ecrl V 3aMe.raHrfl'

1. He nouqrHo Hanr4caHHoe flpeAnoxeHHe <SesofiacHocTb anbTepHaTHBHblx

I,1CTOI-I HI4 I(OB 3HEP TI4H).

2. Kar< r.r3BecTHO pa:pa6oraHHble 14 B HaCTOfXIee BpeMfl 4eficreyroulue

rrpaBr4na oxpaHbr TpyAa t4 6esofiacuocTl{ paSorrr 3neKTpI'IqecKHx

yCTaHOBoK B 3HepreTur{egKoM ceKTope Ta4>xtzx :z,cTa1a eAzultfi Ao Ky M eHT

Lt pacfipocTpaH'ercfl Ha BCeX rlpeArlpl4'f T]LlflX l]aul4oHanlt{ofr

3Hepfocl4cTeMbl He 3aBI,ICHMO OT I',IC[OIb3OBaHI4',tr nepnuuHofr 3Hepfl4l4

(f3C, Mf3C, C3C, T3U u T3C)'

Ilpune4euuSIe B OT3L,IB9 3aMeqaHl4fl He CHIII(arOT I]eHHoCTI4 pa6orut' 14

flBr.rrloTcq Hecyu-lecTBeHH6IM!{. [raccepTa1;21fl Ha TeMy <SnenrpoSesonacHocrs

tlpr4 r4cIIOJrb3OBaHr4H anbTepHaTI4BHbIX I4CTOLIHI{KoB 3Hepf Ar4 B Ta4>tct'trucTaHe))

lpeAcraBreHHa.[ Ha col4cl( aHl4e y'Ieuofi creIIeHI'l AoKTopa rexHuqecKl{x HayK tlo

ctreuHaJlbHocTtl 05.26.01 coorsercrByer <o nopr4xe [pl4cyil(AeHLlfl yqeHblx

creneHefi) 14 ee aBrop AS4ypaxMaHoB A64yxapuna flxy6oer'ru 3acJly)I(l4Baer

npr4cy)nA eHIlfl y.reHofr cTeIIeHI,I AOKTOpa TexHHqecKi{x HayK no cfleuaaJlbHOCTI4

05.26.01 OxpaHa rpyAa (rexuuuecKze uayxra)'

Pyrcono4urerb fpyfirlbl

KOMMepuval]tv3a]Jxv HayqHblx

pa3paSorol( I-{eurpa

T4HHOBaIII4OH HOrO pa3BktTl/.fl' HayKI',I

r4 HoBbtx rexHonorufi HAHT,

KaHAI4AaT sKOHOMI4qecKI4X HayK

Fn;:---r-t:].



OTSbIB

Ha Al.ccepraulloH*y,o paOory A6aypuo*a,o*a A6ryrapunaa.flxy6o Bkryaua TeMy:<3lexrpo6erouacgocrb npld Hc[oJrb3oBaHr{H aJrbreprraT,BHbD( Hcroq'a*oB gHeprau
n TarxrxacraHe> I,pencraBJleuuofi Ha corrcran , yo*rofi crenegu AoltTopa

TexHHrtecKHx HayK IIO ClIer{H€rrrbHocTr{
45.26.U - Oxparia rpyna (rexnra.recxre uaypr)

Besonac'ocTb arbrepHari'IBl{Llx ucroqHi{KoB 3JreKTpr{rrecrofi 3Heprr4q 3aHI{MaIor.AHO r43 rura,H'rx Mecr B C$epe 3'eprerr,rrffi Tug*rnrrr"ru. 
- 

ni;;;r;r*;',;:$Ser<run'ocrb wx 0ygouuooapoBa'r4.s Ha,,p.{Myro BJrr.rrer Ha ce6ecrou${ocrrrrtpaoornra' & ,'&FIHM I{3 cpeACTB noBbifire,rfr.f, e$$exrNeHocrr{ flBJrflsTc, BHeApeHr{eaJILTepHaruBHr'lx ucrorrHl4KoB 3JleKTplr{ecKaff ,**piru B npoMhrrrr.,leuuocr6, Korop'recnoco6Hrt y,,yq,u,Tb oesor*a3,ocrr clcreMLr sueproooecneqe,Hx ]r [oBbrcrr' HXxos$$uqaenr ilone3Horo 4eficrrur. Cletryer Jr*arrru, arro K 6egonacsosrraJIbrepHaTI'IBIIhIX HcroqHHKoB 3I'Iepfi{}I, I( I(oTophrM o'rHoc.[Tc[ Bce Hcroqur{Kr{sJreKTpluIrrecrofi eHepri4*' Koropble nocro.{H'o nosodHo'Jrflror c,olo o'eprrco, .,IBJr.,rerc.{aI(TyaJIErIhIM.

B pa6ore A6gypaxl{axoBa A64yxaparvra
Iacasprarluosnofi pa6orrr a {er6 accJreAoBanrrx,
loJryqelrrr pe3yJrbrarbr no pa6ore.

B pa6ore A6ayparrvralioBa A. II.
3AKJII0qaeTc.[ B CJreAyroIIIeM :

-fl*xy6oru.la [pr{Be"qeua axT.yaJrrHocrr
Ilocrasxeubr BaAasH rccneAo BaHHs tr

npr{BeAeHa HayrrHa.f, HoBt4gHa pa6orri, Koropa,

1) Pa":pa6ora, ,,opflAo* oxpaHBI rpyAa na BJI ,,pH crpoprreJr'crBs BaHToBErxnoABeoox B ropHlrx i{ upeAropurrx pafiouai;
2) lipeano)r(euo o6o6rqennrrfi aHaJrLr3 ayuecrBylourrx 6esonacugxno:o6uo,'it{er,blx I4crorIHHKoB oHeprI4H g TaA}(u*r4craHe, B ocooegriocr}r g,epal{a MaJr'Ixpsr{ i{ peqyueK, corruer{Hoii sueprua pr 3r_reprr4r,r 3sMrt4;
3) llonyue,a,opHrHHaJI['H*fi cldcTeMa oxpar{hr rpy.qa AJrfl oripeAeJre,r{.fi MorrlHocrrrxoTepb 3Hepruu nepeMeHHoro ToKa, BEIpalKeHHa.r qepe3 lrepeMel{Hbre cocTo.fiHlrrr6esonacnux aJrrTcpnarnBHbrx uororruaKoB 3uep&{?r;
4) rlpe4loNe'a c,crer{a desonacnoro o,,peAsJre,H, Mecropac,,oro)Ke']r{ coJrHrla,s $ $ exrunuo ro An.{ roryqeHfi, oJrerTpr.lqecrcofr s H eprua ;
5) co:4ano eAr4Hoe Tex,EqecKoe [peAJro]r(eHr4e no oxpa*e TpyAa npucraEilapr\l3el{wa IlpoeKTHo-TexHorlor}Iqecxoro peuIeHH.{ r4 nudopa rr.r[a T]yp 6,* ureHeparopoB;

6) rlorryuell'I HoBEre cxeMbl 6e:ouacuofr nepe4a.rpr sner(Tpa.recxofi oHepr,r{ qepe3ylreJlb'tr a qepe3 lPYAnoAocryrIHbIe 3oHhr, , oro6es"oorur oxpaHa T'py.qa Ha BarrroB6rxIIoABecKax.

B AIrcceprallm, aBTopoM paccMorpeH ,,op-f,no* npoe*rapoBaHra, u crpor,rreJrbcrBaBri ga BaHToBbIX n.orBecl(ax, qro BosMo)r(Ho ron[,Ko ,,pH HaJr]rq,r4 ropH'Ix ycrorrfi, Tarfl,rxKaK B Tag>xurcacraHe, rae 93 Ya cocravl.f,ror ropnrre 14 npeAropHue pa6ouu. Arropourolpo6uo pagcMorpe,El cxeMbl BaHroBbrx noABecox npouogoi,t*if,r* Moryr 6nrruc[orlb3oBaHr'}I rpn cTpo]rreJlbcr:se BJI B ropHrrx ycnoBrrrx. IIpNseaeH rt 32 Bapr{aHraoAHocTopoHHltx BaHToBbIX noABecoK npoBoAoB, a TaKX(e MHoro BapI,IaHToB
AByxcropoHHHX BaHToBbIX ,IorBecoK. B pa6ore [pI4BereHbI Hpe3yJrbraTbr r{crroJrb3oBa,Vfl
BaHTOB'TX noABeCOK I qac'firrHhrM rrcrroJr'3'Ba'lreM o,,op,blx xoncrpyxqiafi.

Anropou coopaHo JII'ITeparypHEIe cBele,r4.rr rro Tervre A,ccepTau[H, rocraHoBJreHa
ITeJIL tr 3axag.r[ HccJleAoBaua-r, nrr6paHrl rrepcrrerTlanurre cxeMrr rro,qBec1rr uposogos BJI,



B Oco$eHHocTI4 B yCnOBHflx TpyItHoAoCTyIIHofi ropgofi MooTHOCTIz C l'IcnOJIL3OBaHI{eM

Ba*ro,ofr [o/IBecrir4 [poBo.uoB BII. flpu.leM Bce HoBhIe exeMbl c yqacri'reM aBTopa

n0ABgcKHIIpoB0AoB3aIIIIdI{eHbIaBTOpcKIaMuCBI4AeT0JI60TBaMI{.

flomonepgocrb pe3ynbraroB HccJreAoBaH[Ifl o6ecneqnBaercfl [pI{MeHeHusM

coBpeMeHHsrx npHdopoB H cpaBHelrueM pffiyltbraroB c AaI'IHbIMH Apyrffi aBropoB' 7I3

u*rop.6*pa"ra naiNno Kouarari{poBarb, qro aBTopoM.{ocrlrHyra llerb.qlacceprall?IoHHoft

pa6orrl. IIpr orolr 11ofiyqsgo Uenufi pfiA aBTopaKI'Ix cBHAeTeJIbCTB Cosercroro Coro:a' a

TaKx{e Marrrile narenrrr pecnyolrraKu TaAxcurprcraH a co6pauuble aBToporrl $arrNvecxnft

Marepuul, Qopuupylorqux 6asy,qaHHEIx.

Heo6xoUHMo orMergTb, qro n Pecny6rure TaAxtI.IKI{craH npu yqacrlll{ aBTopa

gauuofi pa6oru 6urlr BHeApeHhr H pearrr{3oBaHbl IIpOeKrsI:

- paspa$orna peKoMeHAaIIHft 11o npoe1Tl4poBaul'lr6 't BHeApeHIzIo BaHToBbIx

noABocoK Ha Bn zs-zzo xB <lxuxuKpyr - rapax - ceBepHblfi nopral>. IIpa srolu

s*olroMrqecrufi rorer{quafl cocraBr{Jr 235,9:ruc. py6. B IIeHax 1988 r. Padora BBITIOJIHeHa

B cooTBercrnl4la c oTpaaJleBofi nporparral'tofi MuHsnepro CCCP, IIIHSp 03'01'H'

- po3yJllTaru pa6otrt BHeApeHLI s MflHxctepcTBa sHepreT?IKH I'1 BoAHbIx pecypcoB

ropoAa Eo*rup, Ha'rIHHHf,x snel(TpolepeAasl{ 220-500 KB'

- po3yJrlTarrr Maroro rrareHTa Pecny6,turta TagxcNKr{QTaHa TJ Ng1210 BHe.qpel"Ibr B

cnoco6e Mormaxa BJI r Muguc:repcrBe sHepreTlrxl4 I{ BOAHrIX pecypcoB ropola Eoxtap

Ha JII,IHlIltx gJrexTponepe.4ar{n 220 KB.

B uaJroM, B11eqarrogr,re or Ar,rcceprauuonsoft padotm A6xypaxuaHoBa

A$.Uynapr,lrrla -fixy$oruua Ha TeMy: <3nexrpofiesonacnocm rtpfl I'lCnoJI63OBaHWV

a,{brepHarl{Bgblx I{croqHHKoB guepnru s TaAllclaKl4craHe)) iIoro)KI'lTeJIbHoe' BbIIloIHe]I

oonrurofi o6reu pa6oru. flanuaa .{mccepTaul{OHHafl paoora flBJIfleTcfl saxoH'IeHHOft

Hayargo-I4ccJloAoBarenrcrofi pa6orofi, cogepxtaulefi HoBbIe rexHImecKI'Ie porloH"n'f,'

lrMelouue cyu{eoTBeHHOQ 3HaqeHI4e AJIfl pa3B}lTpI{ HayKH, B TOM qHCJIe IIO CneqHaJIbHocTI{

05.26.01 - oxpaHa Tpy,qa (rexnu'lecKl{e HayKH), a amop 3acIyxMBaeT IipHcBoeHI{f eMy

AOI(TOpa TSXHHqeCKHX HAyK.

fiorcrop rexuuqecKlax HaYK,

npoSeccop xatlegPn
" Sr errp ocHa6)KeHI49 ",
f ouemcroro rocyAapcrBeuuoro
TexHHqecKoro yHlrBepcH reTa

unr. fI. O. Cyxoro ffiAg, 1 Ha,uexcAa Bta.qptu?Ip oBHa f py Ntoruu**----7
AAp ec opraHI,I3 arI[IIa, rlp e.{o craBl4Blrrefi or:Hs :

Yup exgeiru e o 6P a:o Barrnfi,

<f ouemcxufi rocY.uaPcrneunufi
TEXHI{AICCKI{ft YNUNEPCHTET I'IMEHH II. O, CYXOTO>

flp-t Oxrx6px, 48,246746, r. fonaenr,

Pecrry6luxa EelaPYcr
Sukhoi State Technical Universify of Gomel

Prospect Octiabria, 48,246746, Gomel, Republic of Belarus

Tene$oH: (+37 5 232) 22-46-36
CIairc: (+375 232) 26-02-87

E-mail: rector@gstu.by
http:/lwww.gstu.bY
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