
OT3bIB
o@uqzanbHoro ourroHeHTa Ha Arrccepraqzro 9opHoyca EereHus BuramesLrqa Ha reMy

<<O6ecne.reHr4e 6esonacHocrr4 gKcnnyara\r4v ruaxurofi yuacrrconofi gneKTpocerl{

rogrrueHHofi MorrlHocrlr Ha ocHoBe coBepIIreHcrBoBaHLIg cLIcreM IlryHTt4poBaHvrfl'

rroBpex(Aennofi Sasu>>, [peAcraBJreHHyro a cozcKaHl4e yuenofr creneHl4 KarrALr4ura

TexHrrrIecKLIX HayK rIO

(rexnzvecKlze Hayru).
crerlLTaJrbHocrlr 05.26.01 Oxpana rPyaa (tto orpacnrvr)

Arcrya.nrHocrb us6pannofi reurr.

Arryzurrnocrb Arrcceprarlr4Lr o6yclonneHa HeAorIycrLIMo 6olruruu KorLIqecrBoM

rroA3eMHbrx aeapuit c qeJroBeqecKr4MLr xeprBaMI4 LI ApyrI4Mu rflKeJIbIMIa rlocneAcrBkIflMl4'

BcneAcrBlre rroBpe)rqenLrfl. cr{creMbr 3neKTpocua6xenzt yqacrKoB yronbHbrx Iuaxr LI

Bo3HLrKaK)rrItrMLr B HLrx ToKaMr.I yTeqeK vr KopoTKLIX saNaHraHufi. ,,{oJI' HecqacTHbIX

cJrrraeB c JreTaJrbHbrM LrcxoAoM Ha fopHbIX llpeAnpvIflTvIflx) BbI3BaHHbIX [OpaXeHI4eM
qeJroBeKa gneKTpkTqecKVM ToKoM, cocraBJlter 6olee 4o/o or o6ulero KonkIqecrBa.

B conpervreHHofi KoHrleurlkru o6ecnetreHuJl enerrpo6e3onacHocrn Ha npoll3BoAcrBe

nce 6olrruee 3HaqeHLre npuo6peraror cl{creMbl 3alqurnorci IxyHTl4poBanvrfl., saxHefruLINI

opraHoM Koropbrx sBrrrorcr ycrpoficrBa onpeAeIrenus, rloBpexAennofi Qasu. O.4naro,

cyqecrByroqze cnoco6rr, olLrcaHHbre B JlrlTeparype, He AocraroqHo e$QercrunHbl rlo

rroK€BarenrM 6rrcrpo4eitc'rr;vs, vr roqHocrll cpa6arueaHuA. Eucrpo4eficrsue
orrpeAeneHnr rroBpe)KAennofi Sa:u flBIrnercfl. KJIK)IIeBIIM Qarroporvr, rro3BoJIsIouIlIM

o6ecuequu rpe6yeurrfi ypoBeHb slerrpo6e3onacHocrll.
flosrolay, nrr6pannar aBTopoM TeMa u cQopruylLTpoBaHHbre 3a4arryr tBrtlorc.l

aKTy€rrrbHbIMkI kI cBoeBpeMeHHbIMLI.

Crenens ofiocnoeaHHocrrr Hayqnbrx noJroxeHufi, nrrnoAoB Ir peKoMeHAaIlu[.

lucceprarlr4oHH€ur pa6ora cocrolrr r43 BBeAeHut,5 pa3AenoB, 3aKJlloqenvrfl,, crrprcKa

nr4Teparypbr, BKJrroqarorlero 93 :aawunoBa;avn, coAep)IilIT 135 crpaHnr\vrarnuHolrllcHoro

reKcra, 56 pucymon, 3 ra6lzqrr u 5 upznoxeuzfi. O6qzfi o6reu pa6oru 178 crpanzq.
Arcrva-nrnocrb ooocHoBbIBaercg. AUCCepTaHTOM BBC,IICHI4LI

Ar{cceprarlnonnofi pa6oru. 3Aecr xe Qoprvrynvpyerafl, IIeJrb, v4efl pa6oru, 3alav'v u
MeroAbI LrccneAoBattuit, BblHocrrMbre Ha 3aIrILITy udyruste rIoJIoxteHLTt.

B rrepBoM pa3.rlene Avrcceprar\vrr4 aBTop npoBoALIT aHuwl3 KoJII{qecrBeHHbIX

rroKa3arerefi rsxecrLl rropax(envrfl. gleKTpI4rIecKI4M ToKoM rlpu [cloJIb3oBaHI{I,I clacreM

3arrlrrrHoro orKJrrolreHvrfl. c KoMrreHca\uefi, eMKocrHofi cocraelsroulefi ToKa yrer{Ku I4

cLrcTeMbr c 3arrlr.rTHbrM rrryHTLIpoBaHueM. B pe3ynbTaTe cAenaH BbIBoA o

qelecoo6p€BHocrtr [pLrMeHeHLrr 3arrlLrrHoro IIryHTLIpoBaHLrfl, npu ycnoBLILT

6ucrpo4efi crnyroqero onp eAeJIeHLIs rloBpe)KAeHnofi $ a":u.

Bropofi pagael rrocBrrrleH HoBoMy cnoco6y onpeAeneHl4t rloBpexgeHuofi Sasu z
zurropLrrMy ero pearru3arJrrvr. BrruolHeHo LrccneAoBaHvre craru.IecKofi ycrofiuueocrll
cnoco6a rpLT ao:geficrnzu Ha ero pa6ory ocHoBHbIX Bo3Mylrlarcqux $axropon
(nouepevnar kr rrpoAonbHaf, HecLTMMerpuIrI cerlT, Bblcrrlue rapMoHrIKrI B cocraBe

noreHrll4€ura nefirpalv, uolperrrHocrlr LBMepeHrIt MfHoBeHHbIX sHa.reHzfi noreHllua[a
HefirpanH). YcranoBJreuo, qro B o6lacrz Hr{3KooMHofi yreuru rrpoAonblras" HecklMMerpkrfl.,

a raKxe Bce BI4AII uouepe.trofi HecLIMMerpLrv, He E ur



Bbrcrrrvx rapMoHnqecKLrx cocraBJrrro[vrx (Heuetrue rapMoHLIKI4 or 5-ofi lo 13-ofi c

aMrrnLrryAaM[ Ao l5o/o or ocnoeHofi) alropzrM orrpeAeJreHlrr rroBpex(AeHHofi Qarsr LTMeer

3arrac crarz.recxofi ycrofivzrocrr4, Aocrato.rHrrft AIrfl LIcloJIb3oBaHvt LlccneAyeMoro

cuoc o6 a. llpozsne4eH aHaJILI3 fpaHkI u orropHblx Q asonslx rIHrepB€uIoB.

B rperrevr paglene [poBeAeH aHaJru3 Qarropoe, coBMecrHo BJIrrtroIqI4x Ha pa6ory
cnoco6a B ycnoBr{rx lepexoAHoro lpoqecca B cllJroBoit ceru, a LIMeHHo: p€BnI4qHbIe

pex{r{Mbr KoMMyrauzrv, H€rrr4que uouepeuHofi HecLIMMerpvra, nos4eficrnue
rapMoHl4qecKux cocraBJlgloulllx, runpornfi Auana3oH sHa.reHuft couporllBnenufl, yreqKu LI

eMKocrlr, cra.moo6pa3Hoe Lr3MeHeHI4e co[porr{BJIeHI,It qerru yreqKl{. Ha ocHoBaHuItI

noJrfreHHbrx pe3ynbraroB cQoprr,rynupoBaHbr ycnoBufl, o6ecue.ruBalouryIe AI{HaMI4tIecKyIo
ycrofi.rr,rnocrb pa6orrr, nonyqeHbr AaHHbre o BpeMeHI4 orlpeAeneHrrrl noBpex,{enHofi

Sasu.

B .{erneproNr pa3.[ere aBTop yroqHrer rexHLTr{ecrue rpe6oBanvrfl. r ycrpoficrBy
olpeAeneHus rroBpexAennofi Qa:u, lplrBoArrr KnroqeBble gJIeMeHTbI €uIropLITMa,

ocyqecrBnrroqero rrpe.Uroxennrrfi cuoco6. [na ynpaBJIeHI{t TpaHLIIIaMI{ (IrJIaBaIouII4x))

onopHbrx rrHTepB€uros o6ocHoBaHa QynrqrEoHErJrbH€ur 3aBI,tcI,IMocrb cpeAHero rro MoAynK)

TeKyrrlero 3IJaT{eIJvrfl. froTeHrlll€ura ,HevrTpaJrvr, TarcKe LIclonByeMofo Anfl KoHTpont
Bo3HLrKHoBeHLrrr vr :aarrvr.tus. yreqKr4. Anarvsupylorc{ Qarropu, BJII{f,IoIqLIe Ha BpeMt,

neo6xoAnMoe Anf, BKJrrorreHut n pa6ory ycrpoficrBa orpeAeneHllt rloBpex(Aennofi Sa:rr.
B rrflToM p€B.uene BbrrroJrHeHa artpo6aqut pa6orsr [peAJlox(eHHoro cloco6a B

ycnoBlrrx na6oparopHoro MaKera ruaxrnofi fracrKoBofi ceru. lloryrenHble pe3yJlbrarhl B

nomrofi Mepe noATBepArlnrr npaBoMorrHocrb 3a-rrBJreHHbrx aBTopoM uonoxenufi o
pa6orocnoco6nocna npeAno)KeHHoro cnoco6a onpeAeneHl,It rloBpex4eHnofi Sasu. Ertrz
ycraHoBJreHbr lpaHurlbr ycrofiuueofi pa6our ycrpoficrna, peallll3yroqero Aannuft
cuoco6, L4 vrccne4oBaHbr ocHoBHbre Qarropbr, onpeAeJuroql4e TpaHLIIIhI ycrofivznocrrl.
Kporr,re roro, 6lrn o6ocHoBaH rpurepufi, orpeAenflrolqufi MI4HLIM€uIurrfi o6reu nrt6oprn
rrpoMexyroqHbrx pe3ynbraroB, rapaHTr4pyro uit na4exHoe olpeAeJIeHLTe Sa:u c cerl4 c
yTeqKoI4.

{ocronepHocrb rr HoBu3Ha HayqHbrx rroJro}Kennit, BbIBoAoB rI peKoMeuAaIlufi.

,{ocronepHocrb vr HoBr43Ha HafrHbrx roroxenzfi noATBepxAarorct
rrpeAcraBr4TeJrbHocrbro pe3yJrbraroB analruru.rredrux n na6oparopHbrx uccneAoBanufi..

Pesylrrarrr LrccJreAoBanufi. rroJrfreHbr aBTopoM c zcrroJIb3oBaHLIeM KoMIrJIeKcHoro

rroAxoAa, ocHoBaHHoro Ha rrpuMeHeHrrrr cyqecrByroulux MeroAoB I{ccneAoBauuit,
HafrHhrx MeroAoB o6ocnosaHrir BbrBoAoB rr peKoMeHAa\nft. LIx upe4craBrlTeJlbHocrb

ocHoBbrBaeTcfl. Ha cornacoBaHHocTll AaHHbrx gKcrrepr4MeHToB v HayqHbIX BbIBoAoB, a

AocroBepHocrb gKcnepr4MeHT€rlrbHbrx AaHHbrx o6ecnequBaercfl, LIcrroJIb3oBaHI4eM

coBpeMeHHbrx cpeAcrB u MeToALTK npoBeAeHu.fl I4ccJIeAoBalnuit, B qacrHocrl{

KoMrrbrorepHof o MoAenupoBaHvrfl..

Kporvre roro, AocroBepHocrb pe3yJrbraroB krccneAoBauuit noATBepxAaercfl.
6orrruuu KoJrlrqecrBoM rty6rturcalquir v aupo6aqufi Ha Mex(AyHapoAHbrx u Haf{Ho-
rpaKrlrqecKrax rconQeperulr4rx. Pe:ynrrarbr Alrccqprar\vrvr orry6rzroBaHbl n 17 neqarnrrx
pa6orax, o6cyx4a-nucb Ha HafrHbrx Sopyrr,rax u rronf{uru o4o6peHlIe cleqLlzlJlrlcroB.
HonusHa rexHr4qecKr4x peueHufi uo4rBeplKAaercr rrareHT aMvr Ha uso6p erenze.



OcnonHyro HayqHyro HoBrrsny pa6orbr cocraBJrflIor cJreAylouue rIoJro?KeHrIq.

1. Buepnue noJrfreHa HoBas aHaJruruqecKar 3aBLIcLIMocrb apryMeHTa noreHlluana
Heftrpaln z ero rrHTerp€ubHoro 3HarreHu.[ or conporrrBlreHvrfl Lr3oIrflrlm LI eMKocrvr Qervr vr

corrporLrBneHl4.rl TeJra qeroBeKa, cryraftno oKa3aBlrleroct noA HarIpflKeHLIeM, Koropa.fl

Iro3BoJIIlJra o6ocHosam reoperztrecKr{ 14 rIoATBepALtrb gKcrIepLIMeHTEuIbHo ro, rITo

noMexoycrofiwrsocrr cuoco6a vr €urfopurMa MoxHo o6ecnevutr, rrpzMeHss

"[raBarorqLre" olopHbre Sa^aonue LrHTepBanbI, a raruKe AoKa3aHo, qro cMeIrIeHLIe

rrocJreAHZX AonxHo ocyqecrBJrrrbcr n Synrcqull rlHTerpuulbHoro 3leaqeHus, noreHIIIaaJIa

neirrpatrn.
2. Buepeue AoKa3aHo anaJrLrrr4qecKr.I vr rroATBepx(AeHo aKcrIepIaMeHTanbHbIMIa

LrccneAoBaHktflMl4, qTo rrpr4MeHeHkre KpLrTepus npvrHflTvrs, pellreHllrl, cocTo-flIrlefo B

orrpeAenenuz neo6xoAr{Moro Lr AocraroqHoro Ko[LIqecrBa [poMexyroqHblx pe3ynbraroB

apry\deHTa rroTeHrlr4aJra Hefirpalz Lr3 ycnoBlrr cooTBeTcTBLIt AoBepLITeJIbHOfO LIHTepBaJIa

Lrx cpeAHefo 3HaqeHvf, orropnrrnr sasoBbrM krHTepBanav, o6ecueql4BaeT ycroftuunocTb lI
6ucrpo.qeficrsue npeAnoxeHHoro cuoco6a onpeAgneHLIt noBpexAeHHofi Qasrr cerI4, tIoA

HarpflKeHueM xoropofi oKrB€rJrcr qeJIoBeK, B ycnoButx BblcoKoro (6onee 10 rOvr)
3HaqeHLrrr colporr,IB IreIIuA IIe[v yTeqKz.

IlparcrnvecK[e pe3yJrbrarur pa6oru

- VCTAHOBJIEHbI KONI4qECTBEHHbIE NOKA3ATEJIZ IIYBCTBLTTEJIbHOCTI{ ycrpoLrcTBa

nrr6opa Saru K BeJrlrquHe rr xapaKTepa onepeqHofi necuuMerpru4 cerl4 B o6lacru
BbrcoKooMHofi yrevrcz;

- ycraHoBJreHbr Alrarra3oHbr BpeMeHr4 onpeAeneHl{{ rloBpex.qennofi Sasrr, noA

Harrprx(eHlreM Koropofi orasaJrcr rreJroBeK, Koropble cocraBJltlor or (2.5 - 4.0) uc u (5 -
10) vrc rrpLt Hlr3Koounofi rI BblcoKoounofi yreqKax coorBercrBeHHo;

- rrpeAnoxeHnufi cuoco6 vcronrcyerct B fy <<Mareescrcufi. Hayr{Ho-

LrccneAoBareJrbcKrzit uncruryr no 6egonacHocrkl pa6or n ropnofi rrpoMhllxneHHocrtl)) rrpll
paspa6orre ycrpoficrB 3aIq[TbI HoBoro [oKoneHLTs.

3avre.raHnq.

1. AnropoM He o6ocnonaH rpurepzfi, orpeAentroq fi zurepnaJl BpeMeHLI MexAy

AByMt cMex(HbIMu 3HaqeHr4nMvr rroreHrlzana uefirparkl, rro KoropblM ero

apryMeHT. B erofi cBfl3vr, vr npul aHaJIv3e v B gKc[epuMeH u 90

(0.5 vrc), 150 (0.9 rr,rc), z 4p. rct HeAocraroqHo o6ourosaHHblMll.
2. CoucxareJrb yAenun AocrarorrHo MHoro BHnMaHLIt zccneAoBaHl4lo

pa6orocnoco6Hocru [peAno)KeHHoro cuoco6a rrpu H€lJIkTqLIIi roMex u Bo3MyrrleHufr co

cropoHbr yqacrKoBofi uraxrsofi cerz, oAHaKo, He [poBeJI LlccneAosauuil rlo rl3yrreHl4ro

Blrprfllrrvrg. trorperuHoctefi, BHocLIMbIx

r4HeprlLroHHocTbro caMofo zruopl4TMa.
3. flpur onvrcaHvrr4 Kpl4repu{ npvrnflTurfl

AoBepr4Temnofi BepotrHocrlt.

quQponrrrr,rz oneKTpoHHbIMI{ upu6opauz u

pelxeHr{.f, aBTop ne o6ocnoB€trl 3HaqeHZe

4. Irlenecrno, qro B HeKoropbrx cn)Arasx, npv [ryHTI4poBaHvrvr Qasrr MoryT
BO3HLTKaTb ypaBHlrTeJrbHbre TOKI4, npeAcTaBnrroulve olacHocTb c TOTIKLI 3peHI4rI

noxapo6e3orracHocru. B pa6ore raKze I4ccJIeAoBaHLrs. He rIpoBeAeHbI.



3aueqannr rro Alrcceprarlwr He cHrDKaror HayqHofr IIeHnocrLI pe3ynbraroB kI Hoctr
xapaKrep peKoMeHAar\ ir aBropy Ar.f, AutrbHefiruefi Haytuofi pa6oru.

3axrro.renne (nunoAbr o pa6ore).

B rlenoM Ar,rcceprarllroHHar pa6ora 3acJry)KLrBaer rlonoxI4Telurofi oIIeHKLI.

orpacnrM) (rexnuqecKLre Hayru), a caMa pa6ora rro cBoeMy HafrHoMy ypoBHIo Lr

AocroBepHocrLr HoBbrx pe3ynbraroB rroJrHocrbrc coorBercrByer rpe6onaHzxu BAK

,{oneqrofi Hapo4Hofi Pecny6twxu, npeAbrBneHHbIM K KaH.{I4AarcKI,IM AI4cceprallnqM I4

flpo$nnr ALrcceprarlLrLT coorBercrByer cneqLIaJIbHocrLI 05.26.01 - Oxpaua rpy4a (uo

Bzramesllq 3acnyrelBaer nprlcyx(AeHLrfl. crerleHz KaHALIAaTa

crequarrbHocrrr 05.26.AI Oxpana rpyAa (tto orpacnrrvr)

yAoBnerBoprer rpe6onauus, L 2.2 <<lloroxeHus. o rpllcpKAenuvr yqeHbIX cteueHefr>,
yrBep)rqeHHoro flocraHosJreHlreM Conera Munuctpon .{oneqrofi HapoAnofi Pecny6nuru
or 27.02.2015 r. Ns 2-13.

9opnoyc EsreHzfi
TexHlIqecKlrx HayK rro
(rexnzuecKLIe nayru).

O$uqzanrnrrfi olnoHeHT, KaHA TexH.,HayK,

cr aptrruir uayrnrrfi corpyAHLr K HafrHo-
LrccneAoBarenbcKoro orAeJIa gJleKTpoo6opy,qoaannx

f ocy4apcrBeHHoro ytlpexAeHus
<<Marceencrcvfi Ha) rno-uccneAoBaremcrufi l

lrHcrrrryr uo 6esouacHocrr( pa6or
B fopHoLr [poMbrrxJIeHHocTLI )
yr. Jlzxauena,60,
86108, Maxeenra,
rer. +380 (623)223215
e-mail : maknii2O | 4 @inbox.ru

9, MyQenr JIee A6pavronr4rr, Aaro cornacr4e Ha aBroMarll3llpoBaHHylo o6pa6orxy
MOLIX [epCOHZuIbHbIX AaHHbIX.

lloAuucr KaHA. TexH. HayK

My$enr Jlrna A6parvronvqa ro
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