
Orsrrs oQuqua.nbHoro orrrroHeHTa {vrurpenrco Anaro.rruq lpuropreBurra
Ha Arrcceprarlrrrc Hocona A.uerccanApa Bn.recJraBoBr{.ra <<Conep[reHcrBoBaHl{e
3arqr{Tbr paAr{oaJrercrponnofi a[naparypbr or cBepxKoporKrrx uMrIyJIbcoB 3a
cqer MeaHApoBbrx JrHHufi ra4eplr(Krr>>, [peAcraBJreHHyro Ha colrcKaHl{e yveuofi
crerreHrr KaHArrAara rexHrrrrecKrrx HayK rro c[eqrraJrbHocrqM 05.12.04
PaquorexHrrKa, B ToM rrrrcJre crrcreMbr n ycrpoficrBa reJreBrrAeHrrfl

fiuccepragur. Hocoea A.B. [ocBf,rqeHa reoperr4qecKoMy 14
sKcrrepr4MeHT€LirbHoMy r{ccneAoBaHnflM pacnpocTpaHeHLrA cBepxKopoTKl4x
r,lMrryJlbcoB B MeaHApoBbrx IrvrHkrAX 3aAeplKKI4 pa3nkrqHofo Tr4na vr r4cnolrb3oBaHr4ro
o co 6 enu ocre fi HX p acnp o crp aHeH r4s, p.nfl, 3 aIIITITII p aAr4o gnerrp onnofi anr aparypbr.

{racceprarlzs coAep}K{T BBeAeHr,re, 3 uanu, 3aKJrroqeHrre, cnr{coK Jrr4Teparypbl
ns 138 HazMeHoBaunit u [pr4noxeHr4e c Korrrl-rrMr{ aKToB BHeApeHr{.fl, rrareHToB Ha
uso6pereuzx kr cBr4AereJrbcrB o rocyAapcrseHHofi perr4crparlvu pa:pa6oraHHbrx
npolpaMM Anfr 3BM. O6reu c npr4no)KeHr4eM - 185 c., B r.rr. 79 przcynron LI
20 ra6tuu.

Bo BBeAeHr{r{ cokrcKareJreM npr,IBeAeHa
o6ocnoeaHa aKTyuulbHocrb nu6pannofi TeMbI,

KparKar xapaKTepncrnKa pa6orrr,

paoorbr, npelcraBJreHa HayqHafl HOBI,I3Ha,

c$opuynrrpoBaHbr Ilenb vr 3a4arryr
TeopeTl4r{ecKafl. Lr npaKTl4rlecKas

3HaqLrMOCTb [OnyqeHHbrx pe3ynbTaToB.
B uepnofi rJraBe foBopr4Tcq o6 aKTyanbHocrr{ 3arrlr4Tbr paAr4ognerrpouuofi

anraparypu (P3A) ot cBepxKoporKLIX IlMuynbcoe (CKIa) v ApyrHX
npeAHaMepeHHbrx oJr€KTpoMarHr4THbrx noe4eficruuit, paccMorpeHbr o6ulze noAXoAbI
K MoAenr4poBaHr{ro coorBercrByrorlr4x rexHr{qecKr4x perueHzfi, BbIAeJIeH
KBrl3r{craru,aecrcuiT, [o.qxoA An-{ perueHkrfl, 3an.a's olpeAeneHr4{ oJreKTpoMarHHTHbIX
nolefi B MHororrpoBoAHbrx Me)KcoeAr4HeHrdf,x rrerrarHbrx rrJrar (lI[), a rarcKe
olr4caHbr rpaAkrrlr4oHHbre cpeAcrBa Anfl 3aIrIrITbI P3A or CKI4 kr perueHl{q,

ocHoBaHHbIe Ha MoAanbHbIX I4CKa)KeHI4'X CIIIHaIIa B MHOfOIpOBOAHbIX

M e)r{coe/Iunenuqx lIlI.
Bo nropofi rlane BbrrroJrHeH AerarrbHbrfi. attatrutz HcKaxeHr4fi s oAHoM I4 AByx

Br{TKax MeaHApoBoit tusuu, rroABerueHnofi B Bo3Ayxe, a raKx{e Ml{Kpolonocxonofi
JruHuu c 6orosofi H nraqesofi cBf,3bro. llpe,4roxenrt v o6ocHoeaHrr yclroBufl,

o6ecne.ruBarorrlue pa3nox{eHrre CKI4 B KoHIIe lrvHvrr4 Ha rlocneAoBarenbHocrb
HMrrynbcoB venrruefi aMrrnlrryAbr. llora:ano, rrro Anfl pa3nox(eHl4-s CKIrI Ha
rrocneAoBareJrbHocrb r{MrrynbcoB ueo6xo4ravto o6ecue.{vrr cklnbHyro

sneKTpoMarHlrrHyro cBs3b MexAy npoBoAHI4KaMI4 Jrtrlntrv. llpe4cran.lleHbl
pe3ynbrarbr rrapaMerplrqecKofi ouruuu3ar\r4u 3auILITHoro BVTKa MeaHApoBoit tusuu

c r4crroJrb3oBaHr4eM reHerr{qecKlax €LnropI4TMoB. Brrnonnenrr oIIeHKI{ BlrvrflHvrr.

rroTepb B BrzrTKe MeaHApa c pa3nr{qHbrMn TTIIIaMI{ cBfl3v Ha I4cKa)KeHHe $OpN,rrr
cr.rrHELIIa B KoHrIe Irr4Hkrkr. Harconeq, npe.qcraBJreHbl pe3ynbrarbr auaJrvr3a pa3no)KeHvrfl.

nr4KoBoro nu6poca 3CP B BI4TKe MeaHApoBoit tusuu.
B rperrefi rJraBe gKcneprlMeHTzlrrbHo rroATBepx{AeHa Bo3Mo)KHocrb 3arllrrrbl

POA or CKI,{ c rroMorrlbro Br.rrKa MeaHApoBofi rrazrporloJlocKoBoit turruu c Solcoeofi
vr rzqeeofi cBq3bro, a rarcKe BbItIHcreH MoAynb lSztl KaxAoro H3
3KcneprrMeHT€urbHbrx MaKeToB c yr{eToM I4x peaIIbHbIX feoMeTpklr{ecKHx napaMeTpoB
r4 rrpoBeAeHa orreHKa Brz-sHr{.rr norepb Ha ra3MeHeHLIe lSttl s Al4ana3oHe rracror.



B saKrroqeHr{u noABeAeHbI I4TorH z cSopnrynzpoBaHbr ocHoBHbre HayarHbre z
[paKTuqecKr4e pe3ynbTaTbr, rroJr)rqeHHbre cor4cKaTeJreM B rrpoqecce paoorbr.

ArcryanrHocrb reMbr A[cceprarluu.
Arcryanmrocrb reMhl Ar4cceprarp4Lr olpeAenf,ercr Heo6xo4zMocrbro 3arrlr4Tbr

P3A or r4MrrynbcoB p€BJIIaqHoro, B ToM qr{cJre HaHoceKyHAHoro, anarra3oHa.
LlseecrHo, tITo An-a 3aIrII4T.bI or nos4eficrsuir s rxr{poKoM Ar4ana3oHe rpe6yrorca
cJlontHhre I4 MHOfOCTyneHrIaTbIe yCTpOVICTBa, qTO BeAeT K yBeJrrrqeHr4ro He TOJTbKO

Maccbl u ra6apuroB ycrpoficrna, Ho 14 Sznauconbrx 3arpar Ha rrpoeKTr{poBaHr4e r{
tIpoI43BoAcrBo. llparcrurca xe, nao6opor, rpe6yer [pocrorbr kr AerrreBr,r3Hbr
ycrpoficrn 3aIrItITbI. lloerorvry aKTy€LneH IroI4cK HoBbrx [pocrbrx vr AerxeBbrx
ycrpoficrn 3aIrIHTbI vr nyrefi zx [ocrpoeHr4f,. C rorrKr4 3peHu.fl rrpocrorbr B
HaHoceKyHAHoM AkIarla3oHe rlpeAcraBJl.alorcs nepcrreKTrrBHbrMrl ycrpoficrBa 3arlr4Tbr
or r'rMnynbcoB Ha ocHoBe MeaHApoBbrx ttuuuit. Tarzv o6pasona, TeMa
Anccepr arlzo HHofi p a6 orsr flBrrfler a fl co Bp eMeH rroir u arryalrnofi .

Hay.ruan HoBrr3Ha pa6oru.
K noeHNa pe3ynbraraM AucceprarllroHHofi pa6orbr orHocrrcr cneAyrour4e :
1. BrrnonHeHbr orleHKrl Bo3MolrHoro yMeHbrrreHrdr aMnnzryAu CKLI nprr ero

p€BnoxeHr{rr B Br4TKax MeaHApoBbrx tluuuit pa3nr4rrHoro rr4rra.
2. C$opvtynllpoBaHo ycnoBLIe MaKczMz3ar\Lrr4 Anr4TeJrbHocrpr cBepxKoporKoro

r4Mrrynbca, froJrHocTbro pa3nafaeMofo B Br{TKe MeaHApoBor4 MrlKporroJrocKoBor4
IIT4}IVII{I.

3.VlccrcAoBaHa qacrorHar 3aBr4cr4Mocrb MoAynr xoeQ$uqr4eHra nepeAaqz
n oM exo 3 arrlr.rrH brx B I4TKo B M e aHAp o B oit. tunuu c p iI3 [r4rrH brMz rr4 rr a v^Lr eBfl3kr.

4.VIccneAoBaHo BJII{.IHI{e norepb B npoBoAHr4Kax H AHOneKTpr.rKe ua Sopnru
I4MlrynbcoB pa3Jro)KeH[fl. cBepxKopoTKofo I,IMrryJrbca B BrrTKe MeaHApoBov rrulIr4tr c
p a3npI TIHbIMI4 Tr{rraMkr cBfl3kr.

5. BunonHeHbr orIeHKLr Bo3MolnHoro yMeHbrrrenkrfl. aMrrnr4ryAbr HarrprxreHr4fl Ha

BbrxoAe Br4TKa MeaHApoBofi uzrporroJrocKoBoit ttulr^uu [pr,r Bo3Aeitcrsuu Ha ero BXoA

LIMIIynbca SneKTpOCTaTLIqeCKOTO pa3pflAa.

O6ocnonaHHocrb Lr AocroBepHocrb Hayrrrrbrx no.norceHufi, BbrBoAoB v
peKoMeHlaqufi.

B pa6ore [peAcraBJreHbr rpLr 3arquulaeMbrx rroJrox{eHus.
llepnoe 3arrlurrlaeMoe nono)KeHr{e o6ocHonrrBaercr corJracoBaHr4eM pe3ynbraroB

M OAenr4p oBaHvrs. c p e3ynbT ut aMLr HaTypH of o 3Kcnepl4 MeHTa.
Bropoe 3arr{r{rrlaeMoe rroJro}KeHrle o6ocnonrrBaercr corJracoBaHr{eM

rrpe.4no)KeHHoro aBTopoM aHaJruluecKoro BbIpa)KeHLr.f, Anfl, AnvreJlbHocrl4 CKVI,
pa3JraraeMoro B vrean4ponofi rrvlr'vrv) c pe3yJrbraraMr,r KBzl3r4crarr4lrecKoro
MOAenr4poBaHr4fl.

Tperre 3arrlzqaeMoe noJroxreHue o6ocnosrrBaercr corJracoBaHr4eM pe3ynbraroB
MOAenHpOBaHI4fl C IOMOITIbIO KBa3LrCTaTr4qeCKOfO V 3neKTpOAHHaMI{rIeCKOfO

noAXoAoB.

Perynrrarbr Arlcceprar\vu o6cyx4arurcb Ha Me)KAyHapoAHbrx 14 Bcepoccuircr<wx

HayrrHbrx lcon$epenwrflx u ony6tuKoBaHbl B peueH3l4pyeMbrx HayrrHbrx krgp.ankrflx kr3

repeqHr BAK lr B krcilaHkrflx, krH4eKcr4pyeMbrx n Scopus v Web of Science.



TeoperuqecKaq r{ [paKTrrrrecKafl 3HarrrrMocrr pa6orrr.
TeoperzuecKiur 3HarrlrMoct pa6otr 3aKrloqae rcfl. B cneAyrcrrleM.
1. BrruorHeHbr orIeHKLr Bo3Mo)KHoro yMeHbrueHr4r aMnnuryAu CKI4 npr4 ero

pa3no)KeHrrn B BrrrKe MeaHApoBhrx r'ulr'uit Ha nocneAoBareJrbHocrb r4MrrynbcoB
laenrruefi aMnnrrryAbr.

2. CQopvryJrr4poBaHo yqnoBLIe, o6ecneqzBaroulee yBenr4qeHue AnzreJrbHocrr4
cBepxKoporKoro r,rMrrynbca, Koropbrfi uoxer 6urr pa3no)KeH B Br4TKe vrean4ponofi
IrvrIILTVr Ha rI O C JI eA O B aT enb H O CTb LIM rlynb C O B.

3. CQopvryJrr{poBaHbr ycJroBur, o6ecne.ruBaroqr4e piBnoxeHr4e III4KOBOfO

r4MnynbcoBBbropoca SneKTpocTaTr4rrecKofo pa3pfl.Aa Ha rrocneAoBaTeJrbHocTb

uenrurefi aMnnr4TyAbr B BLrrKe MeaHApoBoit nunuu.
4. lttx rrkrHkrr4rr3 AByx BIrrKoB c$opnrynlrpoBaH p.rA ycnovuit, o6eureqr4Barcrqux

B IIepBOM BI4TKe pa3nOXeHI,Ie CBepXKOpoTKorO HMnynbCa Ha IIocJIeAoBaTenbHocTb LI3
Tpex ocHoBHhrx r{MrrynbcoB c paBHbIMLr 3aAepxKaMr{ Me)KAy r4MnyJrbcaMLr, a Bo
BTOpOM Br4TKe - pa3no)KeHr4e TpeX rrMnynbcoB c Bbrxo.4a nepBofo Br{TKa Ha
rro cneAo B aTeJrbHo crb r'r 3 AeBTTH HMrrynbc oB.

5. Brrxnneno, rrro B uean,4poeofi Mr{Kpolorocrcoeofi rLrlavrkr rrorepu B
rrpoBoAHrdKax oK€BbrBaror 6onee cyqecrBeHHoe Brrufllrtue Ha aMrrJrr4Ty4y n $opvry
cBepxKoporKoro r4Mrrynbca, qeM rlorepI4 B AI4gneKTpr4Ke, a B rrunvrn c uuqenofi
cBr3bro, nao6opor.

llparru.recKaf, 3HaqLrMocrb pa6orrr 3aKJrroqaerc-fl B cneAyrouleM.
1. llonyueHo MaKcLrM€LrrbHoe ocra6reru4e cBepxKoporKoro r4Mrrynbca B BurKe

vrean4ponofi rtrnvru B Bo3AyrxHoM Ar43neKTplrqecKoM 3arroJrHeHkrr4 B 1,8 pa:a, B
Br4TKe MuKpolorocrosofi uean4ponofi rrkrlnurv - B 6,3 pasa; B Br'rrKe
MrrKpolorocrconofi MeaHApoBoir ttu:nuu c nHIIeBofi cs.f,srro - n 4,6 pa3a.

2. llonyreno MaKcr{MiurbHoe ocra6reuue cBepxKoporKoro HMrrynbca B
MeaHApoBoit rrur'uu r43 AByx Br4TKoB: B Bo3AyIxHoM Ar4gneKTpzrrecKoM 3arroJrHeHr4lr B
1,94 paza; MuKporoJrocKoBoit - s 5,2 paza; c nr4rleBofi cnsgrro - n 4,8 pa3a.

3. flpo4eMoHcrpr{poBaHo ocra6reHue n 4,6 pa3a rrr4KoBoro nrr6poca
3neKTpocrarr4qecKoro pa3prAa B BrlTKe MeaHAponofi MkrKponorocronofi Irvrnvru.

4. flonyreHu 6 rrareHToB Ha uso6pereHLre: Ha ycrpoitcrna, 3arrlurrlarcqr4e or
cB epxKoporKr4x LrMnynbc oB, Ha o cHoBe Me aHApoB rtx rruuuit 3 aAep)Iffi I4.

3aue.raHvfl \r HeAocrarrcu. llpz paccMorpeHvrkr pa6oru BbrrBJreHbr cne.qyroque
HeAOCTaTKH.

1. Oqeur cxeMarr{qHo orpaireH Jrr{rrHbrfi nrna4 cor4cKareJrr.
2. B px4e pa3AenoB Alrcceprarrurkr,  Harrpl4Mep s 2.I . I ,2.1.2,2.1.3,2,2.4, ne

yKa3 aHo, KaKLr M MeroAoM BbITIOJIH'JIO Cb MOAenI{p OBaHI4e.

3. B pa3Aene 2.7.4, crp.52 roBopurc-f,, rlro (Ha recroBoM npllMepe

.......oTpaooTaHa MeroAonofr,rf, orrTHMvr3arJkrkr>>, oAHaKo caMa MeroAoJIofrIrI
He olucaHa.

4. B pazgeJrax 2.1.5, 2.2.6,2.3.4 ronyqeHbl pe3ynbrarbl pa3noxeHufl CKI4 e

MeaHApoBhrx nkrlJuflx r43 AByx BLTTKoB ToJrbKo rryTeM MoAenl4poBaHr4s.

MeTO,qOM MOMeHTOB, OAHaKO He BbrfrOJrHeHO CpaBHeHr4r nOlyrIeHHbIX

pe3ynbraroB c pe3ynbTaTaMlr sKcrrepr4MeHTa krlrkr MoAenI4poBaHVfl Ha

ocHoBe Apyfr{x rrr4cJreHHbrx MeToAoB.

5. B pa:aene 2.2.6, crp. 80 ronopurrcs, rrro ((MHoroqzcJreHHbre pe3yJrbrarbr
MOAeJIUpOBAIII'II.,.......fIOKa3a[14, r{TO Anfl rIaCTI4qHOfO I4CKJITOTIeHI4fl



Hzuro)KeHr{ft qenecooop€l3Ho Bo BTopoM Br{TKe BbrrroJrHr4Tb ycnoBr4e

Trnu* :3T-in>. llpz raKoM rrpeAcraBlreHkrtr groro ycnoBllt oHo BIITJIfl.AHT

HE.IIOKA3AHHbIM.

6. Ha c;rp. 126 yrBep)KAaerefl, qro rpeAcraBJreHHbre Ha puc.3.5 (rl3MepeHHbre

14 BbrrrlrcJreHHbre BaBlrcrrMocrkr corJracyrorcf, KarrecrBeHHo B Aurana3oHe Ao 5
ffq> C vroefi ToqKr.r 3peHrar, orr4 pe3yJrbrarbr KaqecrBeHHo corJracyrorct
roJrbKo ao 3 ffu.

7. B rercre AucceprarJvru Bcrpeqarorc{ Hey.qaqHo cQopuynr4poBaHHbre r{ He
cpa3y rroH.rrTHbre BbrpaxelJnfl' Harrpr4Mep, (MoAeJrLrpoBaHr4e TexHHrrecKrrx
peurenzfi> (crp. II) unu <sag.a-r.a o6reuurrx oJreKrprrirecKkrx nonefi>> (ctp.
1 7). B crp eqarorc-f, TaKx{e rpaMMarrltrecKr4e vr cuHT aKclrqecKlre oruz6ru.

3arcrroqenue. OrueqeHHbre BbrIrIe HeAocrarKrr AprcceprarJuvr He BJrr4-rrror Ha
ocHoBHbre pe3ynbrurbr kr BbrBoAbr pa6orur. Cuzraro, rrro B Arzcceprarlr4rr Hocosa
Arerccan4pa BsqecrasoBurra <ConeprueHcrBoBaHr4e 3arrlr4Tbr paArzognexrpounofi
amraparypbr or cBepxKoporKrrx r4MrrynbcoB 3a cqer MeaH.{poBrtx rrunuit 3aAep)KKr4)>
rrpeAcraBJreHo peureHLre aKTy€LnbHofi rexHra.{ecrofi gag.a'r'v, oHa coAepxr,rr HoBbre
pe3ynbrarbr, LrMeroulue 3HaqeHr4e Anfl pa3Br4Tkrfl, paAuorexHr4Kr4. Pa6ora
yAoBnerBoprer rpe6onanurflMTr.9 dlonoxeHarfl. o npr4cyx{IeHr4Lr yqeHbrx creneuefi>>,
yreepx4€HHoro rrocraHoBJreHueM rrpaBrrrenbcrBa P(D or 24.09.13 N842 (pe4. or
28.08.2017), a ee aBTop, Hocoe Anerccau4p BqqecraeoBrrq, 3acnyx{rzBaer
npr{cBoeHr4fl evry yveuoft crerreHr4 KaHAI4Aara rexHpltlecKl4x HayK no cnelll4aJrbHocrl4
05.12.04 - <PaAraorexHr4Ka, B ToM rrucJre cr4creMbr ra ycrpoficrBa reJreBkr4eHtrfl>>.

Anrope$epar Ar4cceprar\w e norHofi Mepe orpa)Kaer ee coAepxaHue.

OQzqza-rrrHufi oIrrIoHeHT,

A.f. [uzrpeHKo

(D|AOyBO Haquouamurrfi r4ccJreAoBareJrbcKr4fi Tonrcr<ufi rocy,uapcrnennrrfi
yHLrBepcHTeT

634050, r. Tovtcx, up. JIeHzua,36
Ten. (3822) 52-98-52
E-mail : dmitr @fpmk.tsu.ru

AoKrop Susurco-vrareMarr{qecKl{x HayK, npoQeccop
HaqraoHarbHoro kr ccJleAoBareJlbcKoro
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