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NqI] CK HX 3 OFIAOR >>,

rrpeAcraBnel{rryro Ha cozcr(€IHne yqeHofi cleneril4 KaHlfw)\ara rexlll4qecKllx IJayK rlo

c[eqtraJrF,r{oc'ru 05. 1 1 . I 5 * <Me'rpo"n orvr 14 Me'rpoJlot"hqe cKoe o6ecneqeltt4e))

A mryalrlloc'ru, leM bI It ccJteAoB arlutl

Pocr [apKa r']iltpoJror']4LrecKnx 3orr/{oB IToclaBLtJI al{TyanbIIyIo 3aAaqy ilo I4x

MerpoJlorr4r{ecKoMy o6ecne'leuuro B Poccr.rficxofi Oe4epaqnu, cB.s3aFIr{yto c

pa..:pa6orxoii nonl-,rx cxeM 14 MeTo/IoB nepe/laln4 e/u4r{r4rlbr yAerrsr,rofi

fJrer(rporrpbeoTlrrocln >rorllxocreli (lalrcc y3ll). 3'ro o6ycloaletto reM, q'ro

rocyAapcrBeHr{afl iroBepolrHar cxeMa /lnt cpc/tc'r'R l,r3Mcpetufi y3n }Ie oxBarbtBac'r

AaHHbre cpeAc'fBa ra:nrepeur.[i. Pelrrenue, cl]t3alIIIblx c 3TI4M BOTIpOCOB,

norpeSoBaJlo Bbrno,'IHer'ru.rr ureporpnlruil uo coBeprueHc'rBollalJHlo

['ocynapcrBer{iroro rrepBHLrr{oIo ]'raJIoua c/thrHLtsl Y3ll }Ktl/IKocl'eil I"'3'f 132^99.

ConepureHclJloBar,I14e IrepBr.rr'rHolo STaJiona Il03BoJlt'tJlo ttepecMolpel'l)

lor{Hocrr,re xaparircpLterrrr(v pa6o.ltix pa3ps/{Hblx 3TaJIoHoB B cropoHy Llx

yJryr{Lrre}rr4s r.l peUraMer|fl4poBal'b cxeMy IlepeAar{14 e/IuHHIll)I y3rl XnAxocrei't

3oIlAaM rulllloJroI'r.lrtccKt4r\4 oT |ocy/lapcTlleHl{ofo flepBI4t'lfloro 3TaJIoHa (ita:rec

|rr3).

Pa6o'ra Cvnprrona A.M. nocBsri{ena HccJIeLoBatIhxM, FlarlpaRJIe}lHblM lla

coBeprrreHcrBoBaHric I'fl3 f3'f 132-99 B LIac'flt Met'po;IoruqecKoI'o oSeclte'lerIHq

rHApOnOFI4r{e CKI4X 3OIt/loll, 14 Mo/leplll43allfiro CI4C'I'eMbl tlepe/Iall}1 eAI4rlL{qLI V3l I n

PCl ynonrqlryrblM cPollCTsaut u:ivcpcnrat'i'

Clpyrcrypa Ir co/Ieplna IIue Anccepra IrH l{

Ilo nneAerrurr o6octroBarra aK'ryaJrr,uocrl) TeMbJ I4ccJleAoBaut4fl 14 crererlb ee

pa:pa6o'rar{rroc'fr.i, c$opuyrrupoBanbr IIcJIb I.t 3ai.taqtt HccJrc/{ollatIVfl, tloKa3a}la

IIayLIFIaE IroBr.l:lsa LI Irpar{'fr4rirecKat 3FIaLIhMoc't'r pa6oTr)t, ottl{caIIbl Me'I'oAoJIol'l4tl l"l



IIpliMeHeHHbIe MeTOIbr I,ICCJIO,LIOBAHlri'S' OItpeAeneHa CTeneHF, .4OCTOBepHOCTI4

pa6orr,l.

B nepnoii rira Be lpoBeAe r r o6:op nurepalyprlbt x I4ct'oqu t4 KoB, IlocBtII{clII IbIX

Lr3MepeHr,no Y3ll xlrllKoaleir v oltac'reii ripaver{ennt ee cpeAcrB I,r3Mepel{Hfi.

Aeropov nogpo6Ho paccMorpelra enollollnrr MeroAoll H3MepeHl4fl 14

Bocnpor43BeAeHur eAnrlr4rlbr y3fl xI4.LIKocreu, uauvuan or pa6or Kolr,paytua H /lo

Hacro-sulero BpeMeHu. llpe4claBJrer{a raHSopvauux o rrpeAbrAyu{eM Bapuanre fll3

eAr4Hr4LIbr y3ll )rc4AKocrefi f3l' 132-99. Kpor'ae 3'l'oro paccMorpeHa KoHcrpyKut4t

KOHAyK'rOMeTpnqeCKHX qr{eeK 3TaJIOHOB pa3JII4rlHbIX :apy6exurrx

Melponorr4r{ecKr,rx ueHTpoB. IlpuneAerro cpaBI-rerII4e lIX MerponoruqecKHX

xapaKl'epHc'f 14K.

flo4po6rro paccMorpeFrbl rrepnr4,'rrrbrc rrpeo6pa:oRare,'Il4 KalIaJIa L{3MepeFILlff

y3fl rnAponorr4rlecKux :toHAoe, Koropbre rtpl{Mer{tFo'rc.fl AJII I4ccneAoBauui4l'4

flac[op'fri3ar\uvI oKear{a. Paccvorpeno r{x MerpoJrorur]ecKoe o6ecneueHne,

14c[onb3yeMoe B PO, coc'rorr]r14e r(oropor o iloAT'rrep)KAaer ueodxoAuMocl't:

coBeprxeHerr3onaFru.fl 3l'aJrorrrroir 6assr n o6.nacrr4 KorlAyKToMerppru, pazpaSo'fKn

cxeM nepeAarrr4 eAr4r{rlr-lbr r,r crar{AaprHblx o6pasuoe y3ll )KnrKocrefi. Vlcxoll.tt. us

MarepnanoB nepnora rJraBbr, llbrABr.rfarorcq rpeSoeaHul K pa:pa6arrtnaenaofi

yc farjoBKe.

llo nropoii rJtaBc rrpoBe/le lr anaJrH3 3JreKTpox14MHLIecK14x npoueccoti,

npoucxoA.srr1prx n Kor.rraK'rnofr Korrl{yKToMerphqecrotr sqefrKl4 npn noAaqe IIa Hcg

[epeMeHHoro HarrprrxeHrrfl. Ilpe4crawreubl IrapaMelpbl, oxpyxarouteff rvefrrcy,

cpeAr,r, Koropbre BJtprflror l-ra pe3ytbra'r' r43Mepel{ufl. Paccnao'rpet{Flble npoueccbl

yr{TeHbr B 3neKTpnqecxoii 3KBr,rlaJreulsofi cxeMe 3aMeu{eHux (lanee - 3?C3)

sqeftrn e anaru3vrpyeMbrM pacrBopoM, Kolopafl [oMeulel{a B TepMocrarapylouyro

xorAKocrb. flpe4craRJrer{a Mero/IprKa no4Sopa napaMerpo}} 33C3 n o6ocuoBaHo

ee [pr{Me[rerr!]e lJrtr orrpeAcner{r4fl KoHAyK'rHnHO[ nocroxgt-tofr

KoiutyK'roMelpr{qecKux rLreeK. Pa:pa6orall aJIropHTM no46opa Ber14t{HI-Ibt

napaMerpon :lroti fKIlI4BaJIeultt<lti cxcMbl,



B 'I'perbei'i t'JIaBe IlpercralrJrerra peanu3a\wfl 3TanoHr{oii ycrar{oBKr4 Ailfl

Me'rpoJrofur{ecKofo o6ecnc.{errr4j{ r-r4ApoJlofHrlccr(HX 3clr{/loB, ,(aFIa ce crpy}clypLrarr

cxeMa vr orlvcaque ocHorlFlbrx y3JroB a npnnrlunavx [eitcrsus.
Klroqenr'IM 3neMeI{ToM Honoff ycraHonr(r4 rnJrr}o'rcfl 4ee 4x-eneKTpoAsbrx

sqefixu [nfl H3Mepe]IHs y3tl xu4rcoc'rcl,i, accJre/IoRalue Koropbrx BKJloLraJro

MOAennpoBaIlAe pacnpeAeJleHI4t 3nerflpr,rqecKofo rrors BHyrpr4 xuefil<w,

3KCrIeprlMeHTaIbI{Oe n reoperllqecKoe oilpeAeJreHr4e ilocro-sHHofi ,sqelixn nyreM

paspaSo'rrcu 33C3 w colrocraBJlcFrrie pe3ynbra'ron reoperr4r{ecKoro H

?KC[epHMeHTaJrr)r]ofo accJIeAoeauar.i.

flrttt paCLleTHoI'o Oilpe,{eJlct'114[ locrogntroti x'tefrr<u Ha ocl]oBg

cToxac'ft4rrgcKoro Mct'ona rroJryrtcHa 3aBr4c14MOCTL, Ofr14 Cr)rBarotllaf, pa:pa6oi.alirryrc

sKB14BaJreHTHyro cxeMy 3aMer_uerilir. Ilpaeelerur pc3yjrbrat.br cotrocrar]rer{Hq

pe3ynbTaToB I43Meperrwfl conpoTHBI]IeHVfl pacl'BopoB c pa3HbrM 3Hal{eFrrzena v3fl z

pacqerHoro onpeAeneFlHr{ COnporHBileFr4fl c froMoillbro 3aBL.t CHMOCTLI,

onrrcbrBarorqefr :xnrBaJreHTHyro cxcMy 3aMeulcH14 s s\eftrcu.

B uernep'roii tlllaBe rpl4BeAerla Mal'eMarr4qecKar MoAenb usvepeuuii,

PCAJIH3YEMbIX I{A f'fAJIOHIIOfi YC'TAUOBI{E NPH BOCNPOI43BCACI{HH CAHHLIIIbI Y3fI
)Kl'r/lKocrefi. )\ttn RbltBJIeHLlt BJIt4t{r{)r-r1ux (rarc'ropoB, rrc oxBalreHFrr,rx ypaBr:reHHeM,

v olteliKa aAeKIlarl{oc'I'}4 MarcMa'rHqecxofi Mol(eJtr.J cocraBJrepa np,qLrHr.to-

cJletrcrBeHllas II4arpaMMa Vlcurcanr't, fta rolopoil rrpr,1neAeHbr Bblxo/lHbre L1

BXOAFIbIe BeJII{I{HI{bI MOAeJIH, a TaK)r(e Apyr.r4e BJlr.rrrcurle BeILrr{I4Hbr.

Paspa6oraua 3TaJroHHar )/craHoBKa co cJre/lymulnMr.r MerpoJror.r4r{ecKr,rMr4

xapaKTepl4cTvrlr .aMn.

-:. Ar4arra3oH :rra.reunfr y3t1, Bocrrpor43Bo/lhMbtx ycranonrcor, npt{
'reMrreptrrype pacrBopa 15 oC, or 0,05 ,{o l0 Cnr/u;

- orlrocl4rcJlbllat pacrilI4peHHar rreoflpeAeJ]errHoc"ub usvepeHufi v3t1 Ilpvr

Ko:$srzqaeut'e oxBa:ra l<,,,,2 (P=,,0.95) 2.3.10'2 oh.

Ilpn pacve'rax pactuupetrttoi.t ueorrpe/leJreunocrr4 1LJO) ycrarroBJreHo, r{To ee

3aBncHMOCTb OT 3r{aLreHHfl y3r] pac'rBopa r-re3rraqr4.ferbrJa B /lHara3oFre r43Mep eniit
or 0,5 eo 10 Ctnlhr, ilo3ToMy npl,tHl4Mae'rcr $zr<cr4poBaHuoe Hau6oJrbrrree 3HaLreHHe



2,3'10-2 o/o no Bcevi lllialra3orrc.

Ilflraq r.lraBa orpall(aer [paKT[qecKyro 3Frar{HMocrb pa:pa6orannolZ

eralounofi yc'raHoRKrI. 3ra"rtousar yc'rar{oBKa ilJrfl Me'rponorr.{LrecKor"o

oSecneqeHa{ rr4ApoJrorr4lrecKux 3orrAoB BBeAer{a B cocrae f3T 132-2018.

B l{Hrepecax oprailu:aqnii, npe4npaxrari 14 yvpeN4eurafi Pocru4poMera,

Muuuc'repcrBa [pI4po/,tHbIX pecypcoB L4 3noJTorur4, MzHncrepcrBa o6opoul,r,

[peAnpl{rruii xnnlta'tccKofi , $apvraxolorr4r{ecKofi n ue$rexuMr4rrecxoff npoulrur-

JIeHHOCTI{ pa3pao0Tal{a }roBas focyllapcl'}leFrHafl [OBepoLrr{as cxeMa Iurr cpeAc'fB

a3MepeHuu yAelrr.roir e"rercrpnuecxor7 rrpono/laMocrt4 )r(r4llKoc'rea, nnepnste yct'a-

HaBraBaloua-fl cxeMy flepeAaqr eAr4r]aru,r y3II NzAr<ocrefi fuApoJrolnr{ecKHM

3OHAaM OT f OCyAapCTBer{FrOfO rrepB ur{ r{O f O 3TaJrO H a.

Pe:yltrarbl Me)I(AyrIapo/II{bIX cJrr.{qerutii tt oprarrn3arlp{rr FroBbtt't cnuqeHwir

[poAeMoHcTpHpoBanu, qTo MeTponofr4qecKr4e xapaKTepug'r'l4Kw 3'r]aJrorra

FIaXOAtTCfl Ha ypOBHe HatlHOr'raJrblrbrx 3TaroHoB BeAyuux ML{poBbrx

MelKAylIapoArIbIX uerrrpoB, 3'ro raKxe rroAKpenJrflercs CMC-crpoKaMu B

MexAyHapoAuoft 6a:e 4aurrr,rx MEMR. llponeAerrue HoBErx cttu.ueHr4i4 B KaLrecrBe

Koop/rt{rll4pyrorqeil ra6oparopu.rz "r'aKxic riarrpanJrcrro r{a pacuupeH14c

rroMerrKJrarypsr CO y?fl rnrzttxocrc il.

3a20lB-2019 rnla Ha uonoii 3'raJrorirrou yclanoeKe ilpoBeAerrbr r,rcrrbrrar.rHr rl

ueJltx yrBepxAetvtfl lvu4 a raKxe xarn6ponKa RbIcoKo'roLrHbIX fzApoJrolr4qecKl,rx

3OHAOB.

llayvrran rroRH3Ha 3aKJtrcqaelcrr B c.,.re/IyloureM

llpe4ttoNetto w accJIe/loBaHo noBoe KoHcrpyK'raBr-roe 14cnoJlr-reHlle 4x-

?neKTpOl(LIbIX fHeCI{ UO rIpI4IIUnlly (LIpIJII4HAp B UunhrlApe)), t{TO MIIHI4MI43I4pOBaJIO

BJIHfllll4e 3JICKTpOXI4MHTTCCKTIX r,r rCpMOl[r4rraMnqcCK]4X IlpOueCCOB, IlpoTeKaroulax

Brly'rprl flveitKr4, r.{ or(pyxarcutcli ee cpc,rlbr rja pe3yJlbt'a'f h3MepeHr4fl.

flpe4,rroN erra v o6o c rr o earr€r M a reMarl4 r{e cKaq MoAeJT b s'aeilxu AJrfl pacqe'rHoro

rIoATBepx4eHvfl ee rlocrorltuoii, ttocrpoeHHafl Ha aranw3e gneKTpoxr,rMlrlrecKux

npoqeccoB, rrpo'reKarorufi x BHyrpH llqettKra.



3xcuepuvreHTaJrbr{oc r{ccleAoBaHr4e pa:pa6oraittlotl 3TaroHFIas ycraHoBKa

Ha ocgoBe rrepeMegsoroKoBofr xoH2lyr{roMerpnlr c rtpeAJloxeHHofi xoucrpyr<qraefr

4x-alexrpoAHbrx .flqeeK Aor{a3ano yJryr{urelrr4e MeTpoJIou4qecKHx XapaKTepI4C'fI'lK

flepBr{r{Horo 3TaJtoHa s 2'2,5 pa3a,

B fipe/Inoxesuoft |nc Br]eAeHbr FIoBbre'-iry'r'r,r nepeAart{ erXLlHI4Uin y3n

x[.qKocrefr ra npe4ycMorpeHa [epe.qarla eAI4HI,Iur'r V3Il ]KI4AKocreh l.xs cpeAc'tB

u:lrepenufi, Ko.fopbre oTcyTcTnyror B 1pe4r,r4yueft fflc, B TOM rjl4CIe

f r4AponofI4 I{ec KJ.J M 3OI I JlaM.

fraBHaq flparfl.t,lqecKafl 3uaqnMoc'r'b pa6olsr cocl'ohr u co3AaHI'In uosofi

eralosuofr ycraHosKr4 Lra ocrroBe nepeMeuHoroxoeo[r KorlAyKToMerpl414 c 4x-

3neKTpoAHr,rMh s.{ei{xal4r,r, Koropafl BBeAeHa R cocraB I'31' 132^2018, 'iro roBbl-

cr4Jio TorIHoCTb BoC[pot'I3BeAeHI4t{ ell?IHnltI)I y3n e 2-2,5 pa3a.

Pa:pa6oraHlIafl ycTaHoBKa I'I03uo,qfleT pacrxupllTb I43MepuTeJIbllLIe L1

SynxqnouarrbHF,re Bo3Mo)nHocra Ofyll (lll{I4I4M I4M. /J.IA. MeHAereeea)) v

yqacTBoBaTb B MexAyFrapoIlHbrx cJurqelil4tx, llocBsIueHHbIX I'I3MepeHHio y3n

xHAKoc.refi n uupoKoM /tr4arra3oue rrapaMerpoB IlHTalolltefo tlarlpflx{el{htl.

Iloeas focy,rlapcTBeHr,rafl lloRepor1Hatl cxeMa AJtfl cpeAcrB t'tsntepettni'i

ylenr,noft 3reKTpr4rrecxoil trpoBo/lr{Mocl14 xnArocreii oxBarF,IBaer Becb ilapK

aHaJII43aTOpOB KOIUIyKTOMeTpUqecKol-ro 'f14fla v npe/IycMaTpI4BaeT ynyqLUeHHe

Merponorr4r{ecKnx xapaK'repr4ct't4K pa3pfllttlblx pa6out'tx 3'raJloHoB' PeuteHa 3aAaqa

Merponoruqe cKofo o6e cn eqeHr4rr ft4llpoJrof uqe cKr,IX 3OTUIOB.

3ameqatrufl Il PeKoMeIIAaIIilu.

llocle o[r,rcarrHr Kotn'aK'rr{brx u 6ecxouraKT[Il)lx KoHAyKToMerpnqecKI4x

/.lal'Lt14KOB,tlll14MeIIflCMblXBI'1,1/lpoJlOl-t4LIeCKhX3c)ll/lax'HeKOMMeLI'rl4pye'fctl,

iloqeMy il sr.a:rorrrroii ycrar{ol}Kc Koilc]tpyKltt4n Koll'raK'rtlol'o Aal'qHKa

upeAnoq[Taercr{ Kor]clpyKrluu 6ecror'rraKTr-rolo. Taxxe ner o6ocFIoBaHI4tl nrt6opa

Anf, p e anu 3arJkl vr Ko r{TaKTr.r o ro 4 x-el eKTpo/IHO l-O AaTr{UKa.

Her o6ocHonaHutt IIpt4rII4rI RBeAerII4g IIeI 14IIer{HLIX 3JIeMeI-IToB

3KBuBaneH.rr{yro cxeMy ot(cIrepr4Mcrll'aJlbtloro o6pa:ua sqefiru w vx l3JII4tFII4e

B

HA



pe3ynbrar r43MepeFrnfl y3tl.

llput eu6ope u3Mepr4Telr,uofi cxeMbr neAocraroqHo uogpo6Ho pacKpblTo

[per4MyruecrBo Hoeoii tr3Meprirerluoil cxeMbl (c npranaeHeHneM Mynbrl4MerpoB 14

reHeparop a avrHarroe), uo orHorueHr4lo K npllMeHel{uoff s 3TaJIoHe Vrpauutr (c

npr4MeHeHHeM Mocra nepeMeHHoro rorca).

3axrrcqeuue

VxagaHur,re 3aMeqanr{r{ i{e MeHrror o5uefr noJIo)KHTelsuofi oueHKI4

BbrrroJrHeHuofr pa6orrr.

fuccepraur4oHrrar pa6ora Cvupnoea A-nerce{ MH xafiJloBur{a <Pa:pa6orKa 14

14ccneAoBaHlre ararouHofi yoraHoBKrI /rnq MerponorhqecKofo o6ecne'IeHIax

f6Aponofr{rreeKnx 3oHAoB)) snJrflelct :axouqeuuoft Hayr{Ho-LrccJleAoBarellcxoil

pa6orofi. Pa6ora BbrnoJrHerra Ha BbrcoKoM uayr{HoM ypoBHe 14 lto3BoJlter peul{Tb

aKTyanbFryro 3aAariy rroBbrrneHr,r.fl ypoBHrI Merponorl4r{ecKofo o6ecne'IeHuq

f [lApoJrofnr{e cKnx 30HAOB.

{zcceprauuor{Har pa6orer coorBercrByer nacnopry cneullaJIbHocrl4 v

'rpe6onauuflM rr. 9 <fToloxeHnr o ilopr/(Ke ilpncyx IreHVfl yqet-Iblx clenenefr>>,

rrpeAbflBJrf,eMbrx K KaHAHAaTCKLTM Ar4CCepTaqHt{M, a ee aBTop crraupHon A.M.

3acJryx(r4Baer rrpncyx{AeH}.r,s yuenoti ereIreHLI KaHA[Aara rexHHqecKI,IX HayK no

cneqrraJrbHocrr4 05.1 1 .15 - <Melporolur 14 MerponornltecKoe o6ecneqeHrre)).

llpo$eccop xa$. H'I'

Anl. I'TY A.r.n Ilepeyxun F. C,

,ffi
Kffi,"W


