
BrtrryR
o0iqifiHoro orIoHeHTa, AoKTopa MeAnrrHrrx HayK, npoQecopa Kosnpina IsaHaflerponu'ra Ha Arlceprallifiny po6ory Ahnrc 

- 
Hara.nii Bacu.uinnu

<<O6rpyHTyBaHHfl ririeniqnoro HopMarrrBy prarnirnoro rroJrfl (50 Iq), uocrBoplo€Tbcfl rca6e.nHruuu liniqMn eJrenTpo[epe4a.ri B HaceJreHrrx rvricqnx
(erccuepnMeHTaJrbni 4oc.iri4?r(eHHfl>, noAaHy ao oQiqinuoro 3axrrcry na s4o6yrrn
HayKoBoro cryrleHfl KaHAIrAara 6io.nori.rHrx HayK sa cueqia.nrnicrro 14.02.01 -ririeHa i upoQecifina naro.roriq.

Anrya.nuricrr reMrr Arceprarlifilroi

isreucranuufi posnzroK HayKoBo - rexni.rHoro

po6otn uon'.ggaga 3 TLIM, Ir{o

lporpecy cnpvquHf,e Macrxra6ue

ToMy .rlrcri i uarnirnzu noJreM qacrororo

eneKrpolepeAaqt 3MlHHoro crpyMy. lalaufr
6ionori.rHo aKrkrBHLtM Qarroporra, rriA giero

npo0ecifini, rar i pisHi neupoSecifini rpyur4 HaceneHnr (4irz, nroAu rroxrrJroro nir<y,

ea6py4neHHt oroqyloqoro cepeAoBllrr{a eneKTporraarnirnnM BrrnpoNaiHrosagHrM, y

50 fil, rqo crBoprcerbcf, ninisvru

Qi:u.trnfi qLrHHr4K Aonxinr.f, e

.f,KOfO MOXyTb 3HaxoArlTncb flK

narirni xinrz, xnopi, Iqo Bl4KoptlcroBylorr SisiorepareBTr4qHi rraero4z drynannx, i
iurui). Haxzulr, 6ioe0exrv npv 4ii ererrpr4qHoro i uarsilroro uonia upouucronoi
qacrorll (50 60 fq), oco6ilaeo sia Bl4coKoBoJrbrHrrx ra6erunzx dnifi
eneKTpolepeAaql B yMoBax HaceJIeHLIx tuicqr, ua Aauuit uac nvn.reHi HeAocrarHbo,

He icrye ix HayKoBo o6lpynroBaHoro HopMarzBy Anfl repzropifi pisnoro

SynrqionarrbHoro rpLr3HaqeHH{.

Orxe, nn6ip .{vcepraHroM reMLI AaHoi po6oru e qi.nxovr BunpaBAaHvrM, a

aKTy€rJrbHicG ra cBo€qacHicrr 4ocli4Nennx uesanepe.rui.

3ntqgor po6oru 3 HayKoBrrMrI [porpaM a,rr\ rrJraHaMrr, TeMaMrr.

,,{zcepraqifina po6ora BrIKoHaHa B Me)Kax HayKoBo - AocniAnux po6ir .{V (If3
irraeHi O.M. Mapseeaa HAMH Vrpaiuz> i e ysaralbHeHH.f,M 3 - ox H4> (JlbNe

Aepxpeecrpaqii 01 1 1U001692; 01 1 1U001466; 01 15U000650), B rKr4x aBrop 6ym
CTIIBB}IKOHABUCM.

Mera po6oru - Bl4Bqurra oco6rnnocri 6ioeQemin npu di naarnirHoro rroJrt
tlacrorolo 50 fq, tKe crBopK)erbct ra6emruEnru rinisur4 eJreKTpolepeAaqi nzcoroi
Hanpyrll gnf, o6lpyHryBaHHf, ririeniqnux HopMarranin 4na HaceneHHrr.



.{m 4ocrrHeHHt yxaeauoi MerI4 aBTopoM Ar4cepraqifinoi po6orz [ocraBJreHo
7 zasganrs, 3oKpeMa: BzrBrrLrrv repzropianbHo - upocroponzfi posnogin pinuin
eneKrprIqHoro Ta ruarHirnoro nonis nia xa6enrnzx rrinifi eJreKTpo[epeAarr;

4ocni4zrz 6ioeSexrn oprauisvry ni44ocri4uzx rBapLrH na Airo uarnirnoro norx (50
fq) sa roK€l3Hl4Kauv o6uinnux npoqecin i Hayrono o6qpynry Baru Am HaceJreHH,
ririeni.rHi HopMarkrBr4 AaHoro qkrnHkrKa.

Its peani:aqii uocrasJreHr4x 3aBAaHb ,u4cepraHT

MoAenIoBaHldfl, 6ioxinaiuni, reMaroJrori.rHi, inayHororiuui, Qisiolori.*ri ra
crarzcrrn.rHi.

Hayrcona IroBI{3Ha orpl{MaHlrx pesyJrrrarie uoJrrrae B ToMy, qo nponegeni
AocniAxeHrul Ao3BOJII4JILI BcraHoBl4rz oco6rznocri posno4iry pinnin naa*rirHoro
rIoJIt qacrorolo 50 fq, tKe crBoprcIorb ra6enrsi ninii eneKTpolepe4aui, Bpr31arr1Tu
sarexHicrr 6ioe0ertis niA inrenczeHocri i ercnoszqii aii AaHoro rrr4HHr.rKa Ha
opraHi:u ni,qaocdAHl{x rBapprH Ta o6rpyuryBarn fioro ririeniqni HopnaaruBu Anfl
HaceneHrur Ha repLrropirx pisuoro synxqiona$uoro rprr3HaqeHH.s.

rrparcrn'ilre 3HaqeHlrfl oAep)I(aHrrx pesy.nrrarin. Ha ocnoei orpr4MaHr4x

pe3ynbrarlB aBTopoM HayKoBo o6lpynronasi ririeni.rHi uopnrarzsz N{argirHoro rroJur

(MD qacrorolo 50 fII AJrt HaceJIeHruI Ha repr4ropixx pisnoro QynxqiouurJrbHoro
npu3rraqeHH{' Pesylrrarz po6orz nzxopr,rcrani npu ni4roronqi nosoi pe4arcqii
<<[epNannzx canirapHux HopM i npanzn 3axlrcry HaceJreHHrr sia BrrnrBy EM
eunponairuoBaHb)) (2014) ra inurzx HopMaruBHr4x AoKyMeHris qoro Ha1xrflAy sa
)Kr4TJrOBOrO: lpoMEr.{cbKoro Ta iunoro sa6y40rorc B SOUi posuirqeHna
eJreKrpoycraHoBoK nzcor<oi Hanpyrz.

CryniHr o6rpynronanocri Ta 4ocronipnocri HayKoBLrx rroJro)r(eHb,

szcHonrcin i perouen4aqifi, c@opnrynboBaHr4x y 4zcepraqii, ni4rnepAxenzfi
KoHKperHkrMtr Qaruzvnzuz uarepianauu, orpLrMaHuMLr y xo4i AocniAxeur.
PenpeseurarusHicrb pe3ynbrarir 4ocri4xenHx 6asyerrcx Ha AocrarHifi rimxocri ra

MeroAH 4ocni4xeur: ririeHi.tri, 6i6niouerpu.rHi,

rpznarocri clocrepexeHb, a4eraarnifi MareMarlr.rHifi

HT Br4Kopr4craJra cyracni

Siszuni, MareMarLrqHoro

o6po6qi orpr4MaHrrx

pe3yJlbrarlB 3 3acrocyBaHHtM naero4in crarucrn.rHoi o6po6rcz Aa1r4x..{ocronip Hk.'u



ei4uiunocrrMr4 BBa)K€lru4

Cr'ro4enra MeHrrre 0.05.
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tqo BKJr€rJrkrc.n B rr,rexi nipori4uocri sa ra6nururMr.r

.{rncepraqifina po6ora {i42rc Haranii BaczrisHu nonHicrro niAnoniAae
uposinro cueqianisoaaHoi e.reuoi pauu A 26.604.0r qoAo s4o6yrrr HayKoBoro
cryueHf, KaHAVAara 6ionoriqHzx HayK sa cneqianrnicrro 14.02.01 - ririena ra
upo$ecifi Ha rraroJroris.

AHa.ris rrvricry 4ucepraqii.

[zceprarlifiua po6ora cKJraAaerbc.f, ig Bcryny, ananirzqnoro orurr.4y
nlreparypz' naarepiaris i uero4in gocni4xeHb, ABox pos4inin BJracHr4x 4ocnigxeHr,
auanisy Ta y3araJIbHeHHt oAepx(aHax pesymraria, nzcuoexin, uepeniry
Bl4KopncranLrx nireparypHl{x Axepen. Ocnon:aufi slaicr po6orn BrrKJraAeHo sa I39
cropinrcax MaruLIHorIlIcHoro reKcry. Po6ora naicrzrr 4l raltwlro ra 17 pncynrcin.
cuuc ox .er(ep eJr nireparyp 14 cKrraftaerrc.s is I 69 uafirvreHyBa'b.

B aHurtimaqHoMy oatadi nimepamypz nomyKaqKa rrpoBena sce6i.r sufi a*at,,s
Hayronoi dreparypz, pereJlbHo npoauari3yBaJra icHyrovi y sir.rzsHsHifi i
:apy6ixnifi nireparypi ni4ouocri 4o4o 6ionori.rHoi aii EMn pi:noi inrencznnocri,
y roMy'{ucri i MII qacrororo 50 fq, ulo crBoprcerbcs ra6emnzuz JIEII. Ha o*rosi
lpoBeAeHoro ananisy Al4cepraHrKa [epeKoHil4Bo o6rpynryBaJra seo6xiruric*
rIpoBeAeHH'[ eKcnepLIMeHT€lrIbHr4x AocJri4XeHr s ririeHi.ilroi oqinxu oco6tmnocrefi
BIJII'IBy MfI qactorolo 50 fq Ha opraHisra ra Br43HaqrrrJra KoHKpe'ri san4au ut, xrci
norpe6yrom posn'l3aHrur.

y dpyzony pozdini {i4ur H.B. BLrcHaqae rporpaMy AOCJnA)KeHb,

crat:ncruuui,

reMaroJroriuHi,

xapaKrepr43ye nrar<opzcraui y po60ri MeroALt (po:paxynroni,
na6oparopHoro eKcnepLrMeHry Qieionorivni, 6ioxiMi.rHi.
ilayuonorivni i in.).

Hane4eni y rlboMy

.qocri4xenr [ocTaBneHLIM

po6orn HeMae.

Y mpemoomy pozdini gucepraqii aBrop

rrpocropoeafi posuo4in pinnir enerrpzquoro i

pos4ini 4ani cni4qar6

nreri Ta 3ABIAHH.f,M.

rrpo aAeKsarHict 3arrnaHoB aHnx

3aynaxeHr ro AaHoMy pos4iny

HaBoALrrb 4ani upo repzropiarbHo _

uarHiuroro nonin, tt1o crBoprcrorbc.s
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uiAseivrnzuu xa6enbHl4Mllt niuixnaz eJreKTpolepe4avi sNaiHHoro crpyMy Harrpyroro
110, 330 rcB' BcranoBJreHo, IIIo B Aauuir. qac pflAra6enrnzx niHifi ra ix ni4craHqifi
posrraiqeno B x(zrJlonifi, rpoua4crrifi ra iuurifi ra6y4oni HaceJreHr4x rraicqr.

. 
AucepraHrKoro rroKuBaHo, qo pineur MII .racrororc 50 fq ua repzropii

BlAKpI4rI{x po3noAinrnnx upzcrpoin i na npunemifi Ao Hrrx naicqenocri rorzsascs
eia 35 ao 2000 urcTr, a n uicqrx npoxoAx(eHHr rpac KJI - nia 0,1 4o 3g naxTr, a ua
ni4craui 40 u ai4 uzx - 0,1 - 0,3 urTr. Ha ni4rcpzrifi repzropii xurnosoi za6y4oyu
BenvqLIHa MII na ni4crani 5 na ei.{ KJI na szcori 0,5 u HaA Hero craHoBnJr a nig 1,32
urTn, a na nigcrasi 10 - 40 rra _ 5 _ 0,1 rurTl.

3a peynbraraMl4 Bt4KoHaHnx 4ocni4)r{eHb rroKa3aHo, Ho gtx za6g311eqeHH-f,

6esne'rHzx yMoB ,Aianblrocri npaqinHvxie flc - 110 KB i KJI 330 KB ra HaceJreHHrr

ueo6xiAno BcraHoBJIIoBarLI cauirapuo saxzcHi 3oHLr Ta 3oHt4 oouexeuns.
BcrauorneHo, Iqo pisnzqx rraix poapaxyHKoBt4Mu AaHrrMu ra iucrpyMeHr€rjrbHr{Mr4 He
rlepeBkIlr{ye 15 - 20yo, rr{o B uoeHifi uipi ni4uoni4ae BkrMoraM, xrci npe4,.ssrsrortrcr
AO pO3paxyHKoBZX MeTOIZK.

llomyr<avrca, aHani3yroql4 nireparypsi i nnacui 4ocni4xeHHs, crpaBeAJrr'Bo
3a3Haqae, qo BrInuB Ha HaBKonI4IIrHe cepeAoBl4ute EfI i MII ni4 rca6enbHax JIE11 s
AectrKLI pasin uenrurafi sia nonirpxnzx rinifi, roMy B uepcnerrzni 4oqi6Ho
ocranni, oco6nzno uaupyroro 35, 110 i 330 KB, ganainzrz ua ni4senaui KJI. L{e

Ao3BoJIkITr Minirr'risyBarn BTIJTIIB Aaur4x Qiszvnzx .rzHHr,rKis Ha 3AopoB,.s HacereHHr,
cKoporLITI4 posrraipz cauirapno - 3axl4cHlrx 3oH, rroKparrlt4TLr 3ararrr nufi nurtryuicr,
niAnurqura rexuivny 6egue.rHicrb crrcreMv eJreKTponepe4avi Torqo.

llomyravKa 3€BHaqae, 
''Io 

B peaJrbHktx yMoBax Bce HaceneHHs sa .racoNa .qii
MfI qacrorolo 50 fq Mo)I(Ha posno4irLrru Ha 3 rareropii: nepua - oco6z, Ha flKLrx
ga''uir qzHHLrK aie uinolo6ono, Apyra - KoporKoqacHo (lo z _ x roAr4H Ha ao6y),
Tperf, eniso4z'ilro, qo AI4cepraHTKa BpaxyB€ura [pLt npone4enHi Me.qr.rKo

6ionori.rHux 4ocni4x(eHb Ha rBapr4Hax.

B vemeepmony pozdini po6orkl HaBeAeni peeyrbrarn eKcrepr4MeHr6rJrbHt4x

AocnrA)KeHb rro BzBTIeHHIo BrInvBy MfI qacrorolo 50 fq na Synrqiona-ugrz fi cratt
oprauisnay ui4gocli4Hzx rBapI4H. flokagaHo, ulo $oplaynanru aAarrrr4BHo
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KoMrIeHcaropHkIX [poqeciB ui4 eunusol,I M|I qacrororo 50 fq xapaKTepr43yerbct

po3BrrrKoM HeclequQivuoro cLIMrIToMoKoMrIJreKCy, rqo rrporBn.rrerrcx sraiH gpau pflAy
uorasnrrcis (uopyuenua o6nainnzx upoqecin (6a-uancy npooKckrAaHrHr4x ra
aHTkIoKcLIAaHTHkrx upoqecin), sNaiHalaz B xponi, qeurpamnifi uepnoaifi cucreui
roqo), 'arci sarexarr sia ercuoslEqii i inrenczsnocri qr4HHr4Ka. BurqeHaneAeHe

uocJIynoIJIo ocHoBoro Anq HayKoBoro o6ryyHryBaHHt ririeuiqHoro HopMarzny MII
rrpoMucnosoi .racro ru Anfl HaceneHH{.

B saKrwrltifi 
"acmwd Al4ceprarlifinoi po6orn norryKaqKoro sce6iquo

upoaHanigosaHi Ta y3ar€urneni orpurvrani e xo4i 4ocni4xeHH.n pe3yJr brarvr, 1110

Ao3BonI4no ifi o6qpyHryBaru i sanponoHyBaru4rx:a6e:reqeHHrr 3axr4cry HaceJreHHt

ni4 nmzny naarnirnoro rlon.f, rracrororo 50 frl po3paxyHrosufi 6asosuiaHopMarr4B Ha

pinni 1 vKTn Ta spo6urn 7 ocHoBHLrx nncnonrin, rri ni4o6paxarorb yci
saKoHoNaipnocri, qo nurixaK)Tb is pesymraris po6orz.

flonnora BrrKJraAy ocHoBHrIx p$yJrbrarin Arrceprarlifiuux Aoc.uiAxeHb B

HayKoBIrx i Qaxowlx BrIAaHnqx. 3a pe3ynbraraMr4 Aocnigxenr aBropoM 4ucepraqii
ony6riroBaHo 16 uy6niraqifi s HayKoBLrx )KypHaJrax ra e6ipnuKax, 3 flKux9 crarefiy
npo0inrHzx SaxonhrxBu$aHnrx (s nux3 cauocrifiui),7 re3 AorroBigefiyuarepiarax
HayKoBo - rrpaKTuqHr4x xonQepenqifi, s'i:.qis i cuMuogiyrr{is.

IIOBHOTa BLIKna.4y B14MOTAM.

Pesylrraru AocniAxeur i ocnonni nayxoni noroxeHrur, sKi Haseneui B

o.ny6nircoBaHl4x rlpaqqx i anropeQepari, i4enrwui rzu, rqo nzcnirneHi n 4zcepraqii.
B ny6nir<aqixx ni4o6paxeni yci ourosHi

rKlrx aiAuoniAae c)cracHlrM

rroJrox{eHHf, Akrceprarlifiuoi po6orz,

oqinrorc.ru rro3r{rzBHo Ar.rceprarlifiny po6ory [iazr H.B., BBaxaro 3a

neo6xi4ne 3yrILIHkITHcfl Ha HacryrrHnx yroqHeHHrrx, uo6axanHrx ra rruraHH.nx:

1. B ananirnunonay orux4i (1 - fi pos4in) 6inrne yBarur npugitmrr,r 6ionoriquifi aii
MfI .racrororo 50 frl 3 ypaxyBaHHrM HoBr4x rlireparyp Hnx AaHHx.

2. Io Apyroro posAirry po6orz 4oqinruo Ao$arura6m'qro <<O6'evr 4ocni4xenr>>.
3. florpe6ye rlof,cHeHH.s nIE6ip inrenczsnocri MII (10, 30, 90) n6Tn B eKcrepnuesri

Ha TBapzHax.



4' IIIo HoBoro y Baruifi po6ori n uopinnsnni s inruunan aBropaMn, arci Br4BqaJru

6ionoriuny airo MfI qacrororc 50 fq?
5. rlz Br{BqaJrr4 Bu si\aiHu, tri cuocrepiraromcx

npoxoAxeHH.f, KJI enerrponepe4aui?

cepeA 6ioo6'errin rpynry n naicqxx

BllcnosoK

Haranii BacunisHlr <O6rpyHryBaHHt

rlneHlqHoro HopMarl{ny uaffriTHoro rIoJIt (50 fq), rqo crBoproerbc.f, ra6enruzuz

{ncepraqifina po6ora ,{igzK

ninisN'II'I eJreKrponepe4avi B HaceJleHux rr{icqsx (excnepuMeHT€rJrbni 4ocri4xeHnx)>> e

cair'rocrifiHolo' 3aBeprueHorc HayKoBorc lparlero, flKa BLrKoHaHa Ha cyracHoMy

HayKoBo - MeroALIqHoMy piani, Mae HayKoBe, TeoperilqHe i nparrz.rHe 3HaqeH1fl Ta

ni4uoni4ae npoQirno creqiarisonaHoi eqeHoi pauu I 26.604.0r .

3a cBoeK) aKTy€ulbHicrro, MeroA[rrH]rM pianeu [poBeAeHHr 4ocri4xenr,
HayKoBoIo noszsriolo Ta trpaKTlrqHliM 3HaqeHHrrM oAepx(aHhx pesylrrarin,
IroBHororo BprKJIaAeHHt naarepianin B orry6niroBaHr4x [paqrx Ta pinnerra

BrIpoBaA)KeHIUI 4zcepraqir [iaurc H.B. nosHicro ni4uoei4ae BuMoraM .rro

ALIcepralliituux po6ir Ha e4o6yrra HayKoBoro cryneH.f, KaHALr.qara HayK (nyHrcrz 9
ra 11 <lloprAry IrplrcyAxteHHt HayKoBr{x cryneuin>>, 3arBepAxeHoro flocranoeoro
KM Yxpainu J\b 567 sh 24 rLrrrlfl 2013 p. (si sr'riuarrara)), a rr aBrop 3acnyroBye Ha

rplIcyAXeHHt HayKoBoro cryreHs, KaHAuAata 6ionoriquzx HayK sa cneqialruicrro
14.02.0L - ririena ra upoQecifiuanaronoris.

3anigynau naQegpn

ririeun xaprryBanHq i ririeHn

lirefi ra nil.nirnin

TIMAIIO ivreni ff.Jf. Illylspz
MO3 Vrcpaihn,

lH,,,,th
?.t%;")

w
I.II. KosnpiHA. MeA. HayK, npoQecop


