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oQnqnalbHoro orrroHeHTa Ha Arrcceprarlrrc

9afi roncr<oro Cran vc naBa Anaronre Bvr-cra

14 CCJIE,UOBAIlI4fll'I

Ha reuy <3xcnepnMeHT€lJlbHble uccJIeAoBaHI{t SopuupoBa;anfl unorHofi usnswarorqefi

rIJIa3MbI B AVTOAa)( HaHOCeKyHAHbIX feHepaTOpOB TOKa MefaaMrrepHofo ArrarriBoHa)>

ro crel{Il€ulbHocrl{ 0I.04.l3-ererrpoQusura, enerrpo$Lr3r4qecKure ycraHoBKr4

Ha corlcKaHr{e 1^reHofi creuenu .qoKTop a Su:uxo-MareMarurrre cKLr x HayK

.{ncceprarlkr oHHat pa6ora TIOCB'IUEHA nocrpe6oBaHHbrM

foprraupoBaHkTt vr ptLTHavrIIKII rIJIorHofi u.rasMbl B MorrlHhrx LrMnynbcHbrx cucreMax,
feHepupylo[ryIx TOKI{ aMTInLITyAoLT OT COTeH Kr4JroaMrrep aO eAr{Hprrl MeraaM[ep c
BpeMeHeM lr'apacraHvrfl 100-1000 Hc. YHrararsnrre Bo3Mox(Hocrlr rarofi nrorqnofi
uunylrcHoft TexHr{Kt4 rro3BoJltlor Aocrr4rarb B la6oparopnrx ycnoBprrx
SKCTpeMaJIbHbIX COCTO.f,HIItfi neqeCrBa, XapaKTepr'r3yroqvxcx sHcoxofi reuneparypofi
(4o egzuuq rsB), rrJlorHocrblo BrIJIorb Ao rBepAoremHofi, AaBneHrrenr rvrera6apHoro
Arlarla3oHa, MaTHI4THrIMII TIoJIxMLI MefarayccHofo ypoBHf,. I4ccle.qonanr4fl,
xapaKrepl4crl{K TaKux c-ocrorHrlfi .f,srsercr QyHgavreHrurJrbHofi. zagaueir. OAnzM us
npaKTnrlecKr{x uepcneKT}rBubrx upuroNeuufi nccJreAoBarruit B 3ToM HarrpaBnenurn,
tBJIfeTct pe€[JII43aIILIf, LIHepIIU€uIbHorO yIIpaBJI.f,eMorO TepMOtAepHorO CuIJTe3a,
Koropat, HecMorpr Ha 3Haqurenrnuft uporpecc, Ao cux rtop Hocrrr gJreMeHTbr

Qyugarr,reHTtulbHoro xapaKTepa. I4HreucusHrrfi r{HTepec B Hacrorrqee BpeMrr
rlpolrBnf,ercfl. u K pl31..reHr4ro paAnaIIpIoHHbIX csoficrs ulorHoft BbrcoKorerr,rueparypnofi
IIJIa3MbI, COS4anaeUOfi B pe3yJlbTaTe gJIeKTpOAr4HaMLrqeCKOfO ClKUwrfl, rrna3MeHHbrx
nafiHepon (6ucrpsx Z-nnnuefr). C nparruqecrofi rorrKrr 3peHlrr sro o6ycJroBJreHo
BO3MOXHOCTbTO CO3AaHI'IS MOIIIHbTX UCTOqHT{KOBMsfKofo peHTfeHoBcKoro v3rrYreH'vI'.,

B o6racrra crofir<ocra Marepr,rturoBHanpl{Mep, Arrfl MrlKpoJrr4rorpaSuz, pa6or
paALIaquoHHoMy Bo3.{eficrBrllo. O6urupeu Al{arra3oH Qyu4arraeHTaJrbHbrx acrreKToB
LICIOJTb3OBAHUfl. [na3MeHHUX rafiHepoB - Hanpr4Mep, Vl,3yreH]xe nepeHoca r43Jlr{en]11fl, B
nlorHofi rrJra3Me, rrJra3MeHHbrx Heycrofi.rnnocrefi pa:rnvHoro rvrna, MoAeJrrrpoBaHtre
acrpoQrau{rrecKlrx flBJIEIIVII{I B ra6oparopHbrx ycJroBLr.rx. Ornn.rr4renrHofi
oco6euuocrbro X-unnqeit y^srxercf, Bo3MoxHocrb Aocrr{xeHr{r BbrcoKofi nlornocrr4
sHeprnu B rrJra3Me pa3MepoB HecKoJIbKo MIaKpoMerpoB, .rro o6ecleqr{Baer BbrcoKyro
.t{pKocTb I{cToqHHKa r,BnyrleHH.fl B MrIfKoM peHTfeHoBcKoM Ar{ala3oHe crreKTpa.
@usuqecKl{e [poqeccbr B X-nun.rax, a raKxte Bo3Mo)KHocrb pe€rJrv3ar\upr Ha r{x ocHoBe
AklarHocTrrrrecKlrx MeTOALTK LrMuynbcHofo TeHeBofo 3oHALrpoBalJufl. c BbrcoKI4M
pa3pelxeHneM rrpr{BJreKaror BHI{MaHII e MplpoBoro HayqHoro coo6rqecrBa.

Taruru o6pa:ou, MoxHo yrBepxAarb, tITo reMa r4ccneAoBanuit Ar{cceprarluonnofi
pa6 oru rlafi roncroro C. A. flBrrfler e s. arryamnoft .



TIOJIO)I{EHLII4

Brr4nunyrbre aBTopoM Ha1nrHble rloJloxeHvlfl, BbIBoAbr Lr peKoMeH4arlvru qerKo

c$opuyrlrpoBaHbr vt HaAex{Ho o6ocnoeaHH B TeKcre Ancceprarlm. lloryrennrre
pe3yJrbrarbr xopouo Lr3BecrHbr Haf{Hofi o6ulecrBeHHocrll, ouy6ruroBaHbl B conLrAHbIX
xypH€IJrax, AoKJraAbrB€LlLrcb Ha MHorotIHcJIeHHbrx ronS epenrlplf,x.

,{ocronepHocrb noJrfreHHbrx aBTopoM pe3yJrbraroB He Bbr3brBaer coruueHufr,
rrocKoJrbKy oHa ocHoBaHa Ha uclloJlb3oBaH'uzr " IIeJIofo KoMrrJIeKca coBpeMeHHbIX
MeroAoB r{ccneAoBauufi., cpeAu Korophlx ocHoBorroJrararoqyro poJrb 3aHilMalor
TrrlareJrbHo [poBeAeHHbre gKcrIepLrMeHTbI. B nzx [pI{MeHtnLIcb KaK TpaATIII[oHHbIe,
TaK U HOBbre MeTOAbr ALTaTHOCTLTKH, KOTOpbre rrpeACTaBJrflrOTCr .qOCTaTOTIHO
HaAex(HbrMr{ v aAeKBarHbrMLT rrocraBJIeHHbIM 3aAarraM. IlonyreHnrre AaHHbre
BHyTpeHHe HenporuBopeqr4Bbr u cofJlacylorcs c pe3yJIbTaTaMu Apyrux
r4ccJreAoBareJrefi.

B 4ucceprarrvrv [peAcraBneH IreJIbIft cuerrp HoBbIX pe3ynbraroB.
B srccnepr{MeHTax rtonyqeH ruupoxrafi na6op HoBbrx AaHHrIX rro noBepxHocrHoMy

ura^sruoo6p€BoBaHrrro pf,Aa MeraJrJroB B I4MrIyJIbcHbIX MaTHHTHrIX IIoJI.f,x c avruwrryAoft

ao 500 T. Auanrc orrrx AaHHhrx rro3BoJILIJI c$oprr,rynupoBarb xpurepnfi cKI4HoBoro

BpbrBa (uonepxuocrHoro hnasrvroo6pa3oBaHllx) upono4HI4KoB.
P asp a6 or aHa H p e airlr3 o B aH a opr.r rr{ HaJrbHafl , p aH e e H e [pIlM e lrflBrnanc s, M eroALIKa

LI3MepeHLIfl CKOpOCTI4 IIpOHLIKHOB9HII"S. CBepXCLIJIbHOTO a3uMyT€uIbHOrO MaTHLITHOTO

rroJrr B rlrrJrr{HApr{lrecKHe [poBo.{HXKn.
Buepnrre gKcnepr4MeHTzlJrbHo [oKa3aHo BJII4-f,HI4e ,4eyxcrofruofr crpyKTypbl

[poBoAHr{Ka npl4 [poBoAlrMocTlr BHerrrHero cJIofl MeHbIIIe [poBoAI{MocTLI BHyTpeHHefo

Ha rroBepxHocrHoe urasMoo6pa3oBaHlle B MerarayccHblx MarHI4THbIx rIoJI{x,

3aKJrroqaroilIeecq B cyrqecrBeHHoM yBeJrHqeHXu BpeMeuz SopvrupoBaHut IrJIa3MbI.
flpe4noxeua u no.qrBepxAeHa gKcrrepuMeHT€urbHo HoBat MoAeJIb

QopuupoBanvrfl, Mr{KpoHHoro r{crorrnnKa I43JIyqeHIifl, Ha ocHoBe X-nuu.ra, a roropofr

o[peAeJrrroqyro ponb urpaeT ArrvrH,a rlepeTtntKl{, onpeAen.flIolqat HapflAy c

napaMerpaMrr [poBoror{eK X-nun.ra vr xapaKTepI{crI{KaMI{ reHeparopa MoMeHT

reHepaquu I{MnyJIbca peHTTeIIOBoKoIO I/BnyqeHLIf, .
CosAaH psA opr,rrr{HaJrbHbrx r{MnyJrbcHbIX reHeparopoB ToKa, IIeJIeHarIpaBneHHo

rrpeAHa3HarreHHbrx AJII pa6oru c X-nIaH.raN,Iz B KarlecrBe AI4arHocrI,rtIecKI4x
KOMTTJTeKCOB TeHeBOfO npOeKrIr{OHHOfO peHT|eHOBCKOTO 3OHAI4pOBaHns,. ,{OCrUrHyrlte
Mr{KpoHHufi pa-:vrep IacrorrHr.rKa H3nyvenr4fl, HaHoceKyHAHat AJII4TenbHocrb IdMnyJlbca

r.r3JrrreHkrr, BbrcoKas TorrHocTb cr4rrxpoHlll3aql4l,I c BHeIIIHIAMLI yCTpOfiCrSaNdIA HapSAy C

KOMIaKTHOCTbTO yCTaHOBOK CTaBf,T I4X B ptA HOBbIX AUafHOCTt4qeCKEX I,IHCTpyMeHTOB

perl4crpallun 6uctpolporeKaloull4x rlpoqeccoB.



Teopern.recKar u npartl4.{ecra-t gHaquN4ocm uory.reHuux asropo\4
pByJrbTaToB.

[enHocrr [onfreHHblx pe3ynbraroB, LIX HafrHaA v npaKTr{trecKar 3HaqnMocrb
cocrollT B IlrnpoKona na6ope KaqecrBeHHbrx 3Kc[epvMeHT€LrrbHbrx AaHHbrx no cx(arlrK)
nJra3MeHHbrx nafiuepon, [o HenLrHefiHofi az$Qysaz MarHrrrHoro rroJrr u
B3arlMoAeficrnuro cBepxcunbHbrx MarHLITHbrx uolefi c Mer€rrrJraMu, rro AkTHaMrrKe
[poqeccoB B X-nnnqax v ux o6ocHosaHHofi Qzszuecrofi uHTepnperar\vru Ha
ocHoBaHLII{ u3BecrHbrx u parpa6oraHHblx rrao4enefi; B pa3Br4Tuvr [epcrreKTlrBHoro
MeroAa AlrarHocrrrKa 6ucrpouporeKaroqlrx npoqeccoB Ha ocHoBe X-nzn.ra u
I,IMrlynbcHbrx reHeparopoB ToKa, KoMlaKTHocrb H nugxprfi Bec Koropblx rro3BoJlf,er
rlpl4MeHrrb STor MeroA B rlen.f,x reHeBoro peHTreHoBcKoro 3oHArrpoBannfl, s rro6rrx
fla6oparopvrflx; n SopuynrrpoBKe KpLIrepLT.a uoAo6zs Ans X-nzHvefi, rro3BoJr.f,rorqero
rlpeAcKa3brBarb MoMeHT peHTreHoncrcofi BcrrhrrrrKr{ r{cxoAr Lr3 xapaKTepLrcrr4K
[poBoroqer X-uunqa u napaMerpoB reHeparopa roKa; B gMnrrpuqecKLr o6ocnonanHofi

$opuynupoBKe Kprrreputr gneKTprlrrecKoro B3pbrBa rrpoBoAnlrKoB B cKr{HoBoM pexuMe.
Prg norryueHHbrx pe3ynbraroB I4 o6o6uleHrafi vroryr 6rnr ucrroJrb3oBaHbr B KaqecrBe
lpaKTI4qecKr{x peKoMeHAaguir, ilpn npoeKTrrpoBaHr.rr{ u co3Aalauu
MyJlbTuMeraaMrrepHbrx reHepaTopoB ToKa, [peAcTaBJr.[rcrr{Hx r4HTepec AJrr aKTy€lJrbHbrx
I{ccJreAoBanuft sKcrpeMaJrbHbrx cocrotrHr4fi neulecrBa, reHepa\uu MorrlHbrx r{MrryJrbcoB
MrrKoro peHTreHoBcKoro u3rrpenufl, rrccJreAoBasuit B o6lacrz r4Heprlr{iubHoro
repMorAepHoro cr{HTe3a.

O6rcu Ar.rcceprarlr{r4 cocraBJl.rrer 277 crpaur{q, BKJrroqas crrucoK nr.rreparypbr u3
338 nayuurx pa6or, 18 ra6nuq u 145 pucyHKoB. ,{ucceprarlr{r crpyKrypr4poBaHa
cJreAyrouurra o6pa:oM: BBeAeHrle, AeBrrb rJraB, Lr3 Koropbrx rrepBar flBnflercfl obropou
uaytuofi Jrlrreparypbr, 3aKJrroqeHl4e, crLIcoK I{I4rprpyeMofi rry6nuraqnfi. Anrope$epar B

Aocraroqnoft creueHlr orp axaer c oAep)KaHlre Ar4cceprarlr4 rd.
BseAeHue rrocBrrrleHo o6ocHosaHlaro n SopuynupoBKe qerefi, 3aAaq

LrccJreAoBauuit, rax aKTy€LJrbHocrH. I4sroxeHrr 3arrlr4rrlaeMbre HayqHbre rroJro)KeHLIr,
HalnrHa.f, vr [paKTur{ecKag 3Halll4Mocrb pa6orrr, HafIHaf, HoBLr3Ha nonyrreHHblx
pe3yJrbraro n. Kp arro o rrr4 c aHa crpyKTyp a Auccepr arlzrr4.

B nepsofi rraee rpeAoraBneH rloApo6nufi o6sop nayrrrofi Jrureparypbr ro reMe
Aucceprarlrr4. llpoee4euo paccMorpeHlre ocHoBHbrx Suru.recrux rpoqeccoB npl4

MarHr4THOfO troJrf, B MeT€UrJr, sneKTpUqeCKOM B3pbrBeauQQysrau MerarayccHoro
rrpoBoAHHKoB B uau6oree rr{rrurrHoM ilnfl gKcnepr4MeuT€urbHbrx pa6or pexr4Me c
paBHoMepHbrM pac[peAeJreHr4eM ToKa, a TaK)Ke B AocTaToqHo peAKoM B cl4ny
TexHr{qecxofi cloxHocrrr cKrdHoBoM pexr4Me. flpe4craureHo coBpeMeHHoe cocroflHue
I'ICCJICAOBAIII4I/ B o6racru ycrofiuunocrr{ c)r(arr4r rrJr€BMeHHbrx nafiuepon,

reHepallr4r{ MgfKoro peHTreHoBcKofo r,r3JD reHl4t, pa3BrrTr4rlsQQexnrnHocrr4



ALrarHocrnrrecKr4x peHTreHoBcKr{x MeToALIK Ha ocHoBe X-nuHqa. frasa coAepxLIT

.{ocraroqHo rroJrHoe o6ocsoBaHl{e qerefi vr3aaav. Al4cceprar\vvr,vrx aKTy€rJrbHocrLI.
Bo nropofi ruane orrucaHbr pe3yJrbrarbl AeMoHcrparlLroHHbrx 3KcrrepLrMeHToB Iro

pealtu3arluu crroco6a yneluqeHLrrr roKa B Harpy3Ke MoIrIHoro LIMrIyJrbcHoro reneparopa
MI{f 3a cqer upnMeHeHlrs raK Ha3blBaeMoro rpaHcSopMaropa roKa Halpy3KI4.
Eolruroe BHVMaHrre yAeneHo xaru6ponre kr3MepnTemnofi anlaparypbr, rITo

o6ecle.rusaer AocroBepHocrb ilonyqeHHbx 'pe3yJrbraroB. [erasm gKcrrepl/tMeHTa

olucaHbr uo4po6uo, qro Aaer noJIHoe rrpeAcraBJreHrre o6 ycrpoficrne
rpaHcQopMaropa. llora":ana Bo3MoxHocrb noJryropaKparHoro yBeJrlrqeHr4r roKa
HAIPY3KII, IITO IIO3BOJI.'IET 3HAqLITE[6HO NPO.{BIIHYTbC{ B ,qOCT}IXEHI4I{ TILIKOBbIX

sHaqeHlrfi rrrHAyKrlr4r{ MarHr4THoro rroJrt B 3KcrlepzMeHTax rro Henr{Hefinofi 4u$Sysura u
[oBepxHocrHoMy B3pbrBy rrpoBoAHllKoB.

B rperrefi rrtaee Lr3Jrox{eHbr pe3yJlbramr pa6or rro co3AaH]rrc MaJrora6apurHrrx
rrMrryJrbcHbrx reueparopoB ToKa c aMrIJILTTylofi 150-300 rcA r4 BpeMeHeM Hapacrauvrfl.
ToKa 150-200 HC, [peAHa3HarreHHbrx p.nfl pa6oru c X-uun.raNaz. flpe4craaJreHhl
pe3yJrbTaTbr TecTr{poBaHvrfl, TaKI,IX feHepaTopoB B r43[yrraTeJrbHoM pex{LIMe,
rrpoAeMoHcrpr{poBaHa Bo3MoxHocrb rI onf{eHlat KaqecrBeHHhrx reHeBbrx u: o6paxeuufr
MLrKpoHHbrx o6rerron B MflrKoM peHTreHoBcKoM Ar4arr€BoHe crreKTpa rlpu

Anr{TenbHocTr.r 3oHAr4pyroruero r{MlryJlbca 2-4 Hc. KounarrHocTb reHeparopoB,
KaqecrBeHHhle xapaKTepI{crI4KI4 r4crotlHl4Ka I43JIfIeHr{fl. Ha ocHoBe X-uzn.{a craBtr
TaKUe feHepaTopbr B prA HoBbrx ycleuHblx AuafHocTr.rqecKr{x MeTOALTK n $usure
TIJIA3MbI.

B ruaee 4
I{3JIOX€HbI B acrleKTe I/x peaJlbHoro tIpI4MeHeHHrI Ans 3oHAI4pOBaHvIfl.
6ucrponporeKaroqr{x [Jra3MeHHbIX ssreHufi. SrcuepzvreHTbr rrpoBeAeHbl Ha
clrJrbHoroqHoM reHeparope AHrapa-S-1 (TPI,IHI4TI4, r. TporaqK). PearzgoeaHa
HaHO0eKyHAHUUI cIIHXpoHI43aIIuf 3oHAI4pyIOqero LIMIIynbca C ZMIIyJIbCOM ToKa
reHeparopa Aurapa-5-l, o6ecne.reHa BhlcoKas crerreHb rroMexo3arrlrdrrleHHocrLI, u
HaHoceKyHAHoe BpeMeHHoe 14 Mr4KpoHHoe [pocrpaHcrBeHHoe pirperueHlre. 3ro
rro3BoJrr{Jro rrpoBecTlr AeMoHcTpaq?roHHbIe 3Kc[epI{MeHTbr, B xoAe KoTopblx IIoJITIeHbI
TeHeBbre uso6paxeuzr MrlKponpoBo.qHr4KoB MHororrpoBoJrorrHoro naituepa,
cxr4MaeMoro r{MrryJrbcoM ToKa reHeparopa Aurapa-5-l B HarluulbHofi craAurvr c>Karufl.
nafinepa.

B rnase 5 npeAcraBJreHbr pe3yJrbrarbl MoAeJrLrpoBaHLTfl, r4 3Kcrrepr{MeHT€uIbHhIX
pa6or, qenbro Koropbrx 6rlrro o6ocHosaHue 3aBllcrlMocrr{ MoMeHTa peHTreHoscrofr
BcrrbrruKr/r or Harr€rJrbHbrx [apaMerpos X-uuuua u SopMbr r4MnyJrbca roKa reHeparopa.
Xopouee coorBercrBr{e pe3ynbraroB tILIcJIeHHoro MoAeJrr4poBanvrfl, u AaHHrIX
gKcrrepr.rMeHTa cny)KtrT rroATBepxAeHr{eM aAeKBarHo crlr pasp aoorannofi MOAeJILI.

frasa 6 coAepxlrr pe3ynbrarbr gKcrrepr4MeHToB c KacKaALrpoBaHHbIMIa
laftuepauu, npoBeAeHHbrx Ha reHeparopax pa3JluqHoro ypoBHf, roKa v BpeMeHH
lr.apacranr4fl. Anarus pe3yJrbraroB rIo3BoJII4JI BblAeJrrdrb Allala3oH napaMerpoB
nafiuepon, B KoropoM Aocrr{raerct SoprvrnpoBaHI4e KoMrIaKTHrx (pa4zycoM orono 1
MM rir rueurllre) rrJra3MeHHhrx rrr4Htleft upu BbIcoKoM ypoBHe sHepIoBKIraIa Ha LIOH

4

pe3yJrbrarrr pa:pa6oroK KoMrIaKrHbrx r4MrryJrbcHbrx reHeparopoB



rIJI€BMbr. BrrsereHHble xapaKTepHble oco6ennocrkr c)Karr4.fl lafinepon B gToM Alrarra3oHe
rIo3BoJII4nLI cAenarb psA o6ocnosaHHbrx rrpe,uroJroxeuufi o Su:nuecrr4x rrpoqeccax
rrpu cxaruu, o6ecueql,IBaloxll4x e$Serrunusrfi sHeproBKJraA B BerrlecrBo BHyrpeHHero
KacKaAa AByxKacKaAHoro r.afiuepa rrpr4 coxpaHeHlrr4 ycrofivunocrlr ero cxarlrr.

B fnaee 7 rrcJloxeHhl aHarurrvrtrecKrre oIreHKI4 14 pe3yilbrarbr qr4creHHoro
MOAenUpOBAH.Id"fl npoqecca IpOHITKHOBeHI4S MafHUTHOfO IIOnr MerarayccHofo ypoBHtr B
MerannnqecKue rIpoBoAHLInu. lIprEneAeHbI pe3yJrbrarbr gKcrrepr4MeHT€rrrbuux pa6or rro
pa":pa6ome MeroAkIKH orIpeAeJIeHI4rI cKopocrr4 azssysuu MarHr,rrHoro rroJrr kr
co6crseHHo gKcrleplrMeHT€urbHbre pe3ynbrarhr, rroJDrEreHHbre c EcrroJrb3oBaHueM rarofi
MeroALIKLt. llorca^:ano HelJloxoe KaqecrBeHHoe vr KorlrqecrBeHHoe coBlaAeHl4e
p e3yJIbTaTOB OII9HOK' III4 CJIOHHO| O MOAOJIUpOBaIIIIf lI SKCIIepIitMeHTa.

[pyrofi acneKT B3allMoAeitcrens, I,IMrlynbcHoro cBepxcunbHoro MarHrrrHoro
rIoJIs c [poBoAHI4KaMI{ [pe.qcraBneH B mase 8. Peqr r4Aer o flBrre:nvftr
ulasuoo6pa3oBaHplr[ Ha noBepxHocrH rIpoBoAHr4Ka BcneAcrBlre AxoyneBa pa3orpeBa
noBepxHocrHblx cJIoeB. I4na're 9To tBJIeHI{e MoxHo Ha3Barb greKTpr4qecKr.rM B3pbrBoM
rIpoBoAHlIKa B pex(uMe cKI4HLIpoBaHkL[ ToKa. Irlsroxeubr pe3ynbrarbr gKcrreplrMeHToB,
npoBeAeHHbIX Ha cI{JIbHoTorrHoM reHepaTope MI4f repaBarrHoro ypoBHs MorrlHocrrr,
no LI3yrIeHr{Io rloBepxHocrHoro B3pbIBa rIpoBo.qHr{KoB u3 MerannoB c paslzuuofi
rlpoBoAl4Mocrblo. CQopnryrllpoBaH LI sMrll{puqecKkr o6ocuosaH rcpurepufi cKuHoBoro
BpbrBa npoBoAHr{KoB.

fraea 9 rrocBtlrleHa AaJlbHefiruerray pa3Burr4rc ?rccJreAoBauuit cKr4HoBoro B3pbrBa
[poBoAHllron. Tar rar o6pa":oBaHl4e IrJI€l3MbI Ha rroBepxHocrn n 6olrruuHcrBe cJr]nraeB
flBlrflercfl HexenareJlbHblM sSSercrorvr, rrpe,4nox{eH cuoco6, rro3BoJrrroqufi
3HaqI4TerbHO 3aAepxarb MoMeHT B3pbIBa rroBepxHocTr4 B r4MrrynbcHbrx MafHrrTHbrx
IroJUrx, a LIMeHHo rIpI,IMeHeHLIe AByxcloftuofi crpyKTyphr rrpoBoAHLrKa. O6ocHonaHr.re
Qusu.recrllx npoqeccoB B rIpoBoAHI4Kax c rarofi crpyKTypofi upoaeAeHo Ha ocHoBalLrkr
IILICJIeHHO|O MOAeJIT4pOBAHHS.I{ CpaBHeHkrs. C pe3yJrbraTaMur 3KcrrepnMeHToB.

B saKrloqeHlau cfioplaynupoBaHbl ocHoBHbre BbrBo,{br Alrcceprarluonnofi pa6oru
u [epcrreKTr{Bbr 14 crroJrb3oBaHr4r ee pe3ynbTaToB.

B qenou, Al4cceprallrrt rpeAcraBJuler co6ofi BHyrpeHHe conracoaauHrrfi r4
3aBeprueHuufi rpy4.

.{uccepra\us l{:airKoBcKoro Cranucrana AnaroJrbeBrrqa rpeAcraBJrrer co6ofi
xopolllo crpyKrypuporaHHrrfi Hayrnlrfi TpyA, I4Meroqr4fi secouHeHHyro rleHHocrb Airt
HaflHoro coo6qecrBal'r [epcrIeKrLIBy rIpI4MeHeHr4r [oiryqeHHbrx pe3yJrbraroB AJrt
pa3BvlTufl BbIcoKLIX rexsolorufi. Terra He MeHee, r.IMerorcg 3aMerlaHlrr tlo reKcry
AucceprarJxn.

l . Ha ctpaulEqe 13 B pa3Aene <TeopeuEqecKa.fl v npaKTrrrrecK€ur 3HaqlrMocrb
roBoplrrcs, lrro 3Haqr,rMocrb upogelauuofi pa6orrr 3aKrroqaerc.f, Bpa6orur>>

BO3MOXHOCTLI, B TOM TILICJIe, CuHTe3a HOBrIX MaTepI{UurOB. OAHaTO B TeKCTe



AI4CCepTarILlU 3TO yTBepX(AeHLre

He.IlocraroqHo o6ocnoeaHHbrM.

-
[o.{pooHo He pacKpbrBaeTcfl., qTo AenaeT ero

2. B rJraBe 2 rIpeAcraBJIeHbI pe3yJrbrarbr sKcnepLrMeHToB
rpancSopMaropoM roKa Harpy3KI4 Ha cLIJIbHoroqHoM reHeparope MI4f. flolyveuurre
pe3yJlbrarbl [peAcraBJlf,Ior HecoMHeHHbII,r [HTepec, KaK pe€rJrvrcar\vfl. cpaBHkrreJrbHo
rlpocroro cnoco6a corJlacoBa]c'nfl reHeparopa c Hafpyrxofi, rro3BoJrrroqero yBenvqlrrb
aMruILIryAy roKa. Tepanartrufi ypoBeHb MerrlHocrrr, ilpv KoropoM rrpoBeAeHbr
gKCIIepLtMeHTbI, AOIIOJIHLITeJIbHO [OAqepKLIBaeT 3HaTILIMOCTb gTOrO HarIHOIO
pe3yJlbrara. llpegcraBJltercf, crpaHHhIM, rITo AocrprxeHLre raKoro ypoBH{ He BoruJro B
3aIUUqaeMbIe [oJro]KeHI4{.

3. B rercre l4Meerct rryraHllqa c olpeAeJreHr4f,Mrr <Irlnrerpal AeficrBr4.f,> r,r
<<I4urerpal yAerlhHoro geficrnzn>: Haupuuep; Ha crp. 130 rprlBoArrcr 3HaqeHnf,
rIHTerp€IJIoB yAeJlbHoro geitcrnun, Koropble cooTBercTByroT r,rHTerp€ilau 4eficrnu.a,
rpuBeAeHHoMy n Ta6lnqe1.1. 3ro racaerct rapr(e Ta6rurqrtl.2 Ha crp. 26, gannrtxua
crp.27.

4. I4ueercs ptA 3aMe'aanuia ro aKKyparHocrr{ oQoprranenun pa6orrr. Tar,
Hanpl{Mep, na crp.l I 3aroJroBoK (HafrHat HoBr{3HD) paclono)KeH B caMoM Hr{3y
crpaHI{IIbI, a reKcr Ha cJleAynulefi crpaHLIIIe; Ha crp. 82-83urvreercf, rroBTop reKcra Lr3
franul; Ha crp.95, pI4cyHoK 3.16 , B rloArvcr4 3Harrr4rc.fl (rrarpy6ru Anr orKaqKr4
BaKyyMa) ; >> ; a crp. 1 1 8 pzcyllor< 4.7 rroBroprer plrcyHorc 3.20 ua crp. I 01.

Orueqenurre HeAocrarKll, TeM He MeHee, He cHr4xalor, nrrcorofi orIeHKLr
Ar,rccepraquouuofi pa6oru

Teuarura Al{cceprarluoHnofi pa6oru Lr ee coAepxaHr,re rroJrHocrbro
coorBercrByror crerlr4zrJrbHqcrr{ 01.04.13
yCTaHOBKLI.

- gJIeKTpoQz:zra, enexrpoSr.r3utrecKue

AnropeQ eper coorBercrByer o cHoBHoMy c o,qep)KaHr{rc ALr cceprarlLr LT.

3aKrro.reHze

.{uccepraqux C.A. 9afiKoscxoro <<SrcuepuMeHr€rJrbHbre r,rccJreAoBalufl
SopnaupoBaHkrfl. urornofi l43Jlfraloqefi nra":vrbr B ArroAax HaHoceKyH.{Hbrx reHeparopoB
ToKa MeraaMrlepHoro Al{ana3oHa>>, Ha colrcKaHze yreHofi crerreH}r AoKTopa Susraro-
MaTeMarI{qecKLIX HayK, flBlrflerafl. 3aBeplrreHHbrM HarrHbrM krccJreAoBaHlreM,
BbInoJIHeHHoM Ha BbIcoKoM upo$eccuoH€rJrbHoM ypoBHe. Pa-ssurue B
Al4ccepraqzouuofi pa6ore HoBhIe reoperlItlecKr4e rroJro)r(eH4fl u rroJr}nreHHhre HoBbre
3Kc[epI{MeHT€urbHbIe pe3yJlbrarbl BHocrr cyrqecrBeHnrrft BKJTaA B pa3Brdrue Qnsurn
[JIa3MbI, naoulnofi uuuynrcuofi TexHI4KLI, Qu:zxr,r gKcrpeMtlrrbHbrx cocro.f,Hr,rfi
BelrlecrBa 14 AuarHocrI4KLI 6ucrponporeKalounx upoqeccoB, r4x coBoKyrrHocrb Mo)KHo
reanr.r$uqLlpoBarb KaK HafrHoe AocrnreHr{e. [ocronepHocrb noJrJ reHHbrx
pe3yJlbraroB, IIX Haf{H€uI HoBI43Ha, QyHAavreHTurJrbH€ur pr llpaKTlrqecKa.fl rleHHocrb



coMHeHI4fi He BbI3bIBaIor. CoBoKyrlHocrb BbrrroJrHeHHbrx LrccJreAoBailvrir IIo co3AaHLrro
KOMITaKTHbIX KOMTTJTeKCOB AJrr LrMrryJrbCHOfi peHTreHoryaoeil{ c BbrcoKLrM BpeMeHHbrM r4
rlpocrpaHcrBeHHblM pa3pelrreHvrflM?r MoxHo xapaKTeplrcoBarb, KaK HoBoe HarrHoe
HanpaBJIeH?Ie. Pesyrurarrr uccneAoBalrruir AoKnaAbrBanr4cb Ha Lr3BecrHbrx
Mex(AyHapoAHhIX r<oHfrepeurluflx, rlpeAcraBJreHbr B BecoMbrx HafrHbrx perleH3upyeMhrx
xypHaJlax. Anrop ll3BecreH uuponofi o6ulecrseHHocru, KaK crrequanucr BbrcoKoro
ypoBHt B o6lacrn slercrpoQvrSLrKu 14 cl4nbH.oro.rHofi gJreKTpoHLrKLr, AlrarHocrlrKr4
oblcTpoupoTeKaroqux rrJr€r3MeHHbrx upoqeccoB.

flpe4crarJleHHat ALIccepraIILToHHa-fl pa6ora coorBercrByer rpe6onanustv. n. 9
<<floloxesux o rroptAKe rlpucyx(Aenufl, f{eHbrx creuenefi>>, yrBepxrAeHHoro
rIocraHoBJIeHr{eM flparurerbcrBa Poccuficnofi Oe.{epaL\kru or 24.09.2013 r. Ns 842, a
ee aBTop Cranucrae AnaromeeIa.l r{afiroscrzfi 3acnyxr4Baer rrpr4cyx,qeHkrr yrenofi
crelreHla AoKropa Qnsuro-uareMarllqecKr,rx HayK rro crerlr{€rJrbHocrz 01.04.13-
elerrpo Q r43krna, el exrp o Q r{3nq ec Kr.re ycraH o B Kr{.

OQnqnamnrrfi olrroHeHT, 3aMecrr4TeJrb AlrpeKropa uo HayrrHofi pa6ore (De4epanbHoro
rocy,qapcrBeHHoro 6roANeruoro f{pe}KAenr4fl. HayKu I4ncrlrryr xgepnofi Qururn
uM. f .U. Ey4repa Cz6upcroro orAeJIeHI{rr Poccuficr<ofi aKa.qeMr{r4 HayK, AoKTop
SrE:nrco- MareMarrrrlecKrrx HayK, Eyp4ar<on Anercan4p Bla4unrlrpoBru.
630090, r. Hosocr6upcr, rpocrreKr Ara4eunxa Jlanpeurmena, 11.
Tere$on: +7 (3 83) 329 -.47 -60, e-mail : A.V.Burdakov@inp.nsk.

1,2.09.2016 r. Eyp4axon A.B.

llo4nucr Eyp4arona A.B. yAocroBepf,ro,
VqeHrtfi ceKperapb (De4epzurrHoro rocyAapcrBeuHoro 6ro4Neuroro frpexAeHr{t
HayKI4 IrlHcruryr x4epnofi Qusuru I{M. l.U. Fy4r<epa Cz6upcroro orAeJreHr{t
Poccufi crofi ar<aAeu vru HayK, KaHAr{Aar Qusur<o- MareMarr,rqecKrrx HayK,
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