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Qurrarcn>>

ArcryalrHocrb Ar{cceprarlnrl

,{zccepraqr4oHHar pa6ora HasNazesa Anr6epra I4peroezva rocBrrleHa

BonpocaM, cBt3aHHbIM c orITI,IMI43aIIuefi 4ererrr4poBaHnfr cr4rHtlrroB (coc:roxuzfi) n

otIToMexaHI4qecKHx cl4creMax c KBaHToBbrMI4 rx)rMaMrr pa3Hoit npupo[u. I4Hrepec

K 83al4MoAeftcrezro uutcpoo6reKToB c orrrrlqecKrlMt4 (cneronrrrraz) [oJrrMr4

Hacrrl4TblBaer yr(e 6onrrue BeKa. flepeue ycne[rHbre onbrrbr uo Ha6nro4eHr4to

cBeroBoro naBIrflHufl 6stm rocraBJleHbr IL Jle6e4enrrrra B 1901 roAy.

ConpenaenHrtfi STarI I4ccJleAoBaruufi B erofi o6tacru Halralrcfl c rrorBJreHr,rt

HaAe)KHbrx r4croqHnKoB KorepeHTHofo v3nyqeHvfl (aasepon). B 1967 foAy

IIpeAnOlKeHI4e IIcnOJIb3OBaTb cBeTOBOe AaBneHI4e B CrrCTeMe (MexaHr4rreCruft

ocIII{JIJItrop + gJleKTpoMarHrrrHoe [oJre)) B KaqecrBe r4croqHr{Ka HeJlrzsefiuoro

B3al4MoAeitcTeufl' Me)KAy rloAcl{creMaMr4 6rtlo BbrcKa3aHo KoJrJreKTr4BoM

MocKoecrcoro locy4apcrBeHHoro Vuveepcurera Bo DraBe c B. Bparuucrwru.

ocHoeuoft IIeJIbro orl4x pa6or 6rtro H3yqeHue Bo3Mox(Hocrr4 nprzMeHeHr4.fl

AaHHoro eQSexra Anfl cosnaHnfl cBepxBbrcoKorryBcrBr.rreJrbHbrx AereKTopoB

cMelrleHI{t, B qacrHocrIl, rpaBI4MerpoB. SrcnepnueHTa-rrbHat AeMoHcrpar\Lrfl

rlpotBneHl4t uelItHeffgocrll lrexanzqecrofi cl4creMbl B cBeroBoM froJre crzula

pealruoft c p€I3BLITI,(eM KBaHToeoft o[Tr4Kr{ B HaqaJre 1990-x roAoB. Bnaro4apr

coBeprueHcrBoBaHVIO TeXHOJIOTULT V KaqecrBa Marepv€uroB, B cepeAr4He 2000-x

roAoB 6stu co3AaHhI nepBble KBaHToBbre orrrogJreKTpoMexaHr,rqecKrze c[creMbr

( o 3MC ), Koropbl e rIo3B oJII4JI u go 1urtcr oxJr arKA elrt:afl M exaHr4 rr e crofi no,u cr4 cre Mbr



Ao cBepxHIz3KI4x reMrleparyp 3a cqer B3avMoAeitcrsvs c SoroHaMr4 orrrr{rrecKoro

pe3oHaropa. B 4aHubIX ycJIoBI4tx craHoBkrrcfl Bo3MoxHrrrra Ha6mo4arr sSSer<rrr,

cBt3aHHbIe c KnaHroeofi npwpo4ofi KaK kr3lryqleqnfl, TaK pr MexaHr,rqecKoro

ABIr)KOHI4-fI. B re'{eul4e nocneAHI4x HecKoJrrKHX ner ocyqecrBJlrerca paspa6orKa !r

Tecrl4poBaHve pa3Hoo6pasHrrx rz6pz4nux O3MC c qenbro rrpvMeHeH4fl, ux ;1nfl

KorepeHTHofo KoHTpont KBaHToBbIX cocrotwuit, s qacrHocrl4, Anr [onyrreHI4t

HeKJlaccaqecK\rx cocroqHl4ft uexauu.recrofi noAcr4creMbr. llprz erorvr 6opr6a c

TexHVqecKWMII IUyMaMI4 IO3BOJII4Jra AOCTZTTb u [peoAonerb craH4aprHufi

KBaHToBbIft npe^en I43MepeHI4fl cvJrBr n ysroft [oJroce qacror. YcrasoueHo, qro

MeroAbI rlpeoAonel]Itj' craHAaprHofo KBaHTOBO|O rrpeAena B rrrprpoKofi noloce
qacror Aaror Bo3Mo)I{Hocrb rloAaBlreH:zfr He roJIbKo co6ctseHHo KBaHToBoto, Ho I4

TerIJIoBoro lrryMa. K MeroAaM Ixt{poKorloJrocHoro [peoAoneHl,rr craHAaprHoro

KBaHTOBO|O npeAeJra orHoctrc.f, r43MepeHr4e c nyJrbcr4pyrorqefi HaKa.{xoft rr

KorepeHTHoe BbIrrI4TaHVe KBaHToBoro rrryMa. Taxzu o6pasou, [or{cK MeroAoB AJrt

lIrI4poKo[oJIocHoro I4cKrrrcqeHz-f, o6parHoro SnyxryaqvoHHoro Brrzrfl;gi]1r'

rlpeAcraBnqer co6oft [paKTzrrecKl4 Ba]KHyro 3aAarry, perxeHl4e xoropofi no3BoJIr4T

yryr{ut4rb pa6ovze xapaKTepvcrI4Ku cyrqecrByroqr4x orrroMexaHr4qecKr4x

ycrpoftcrn.

B Ar4ccepraqraoHuofi pa6ore HasNazesa A. 14. r4ccJreAyerc,

qyBcrBIrreJIbHocrb oflTo- L\ 3JIeKTpOMeXaHrrqecKI4x OI,ICT9M, COCTO'ITII4X r13

orlTl4qecKoro pe3oHaropa, noAAepx{r4Baroqefo ABe vlrv Tpr4 onrHrrecKze MOAbI,

B3ar,r MoAef creyro rqu e C MEXAHT4I{ECKIZM LIJIT4 3JreKTpOMafHV THbrM

BblcoKoqacrorHblM ocllznntropaMr4, Ha Koropbre 4eficrnyer pe3oHaHcHa_f,

cI4rHzLIIbHat cvra. Aeroponr l{3yreHbr oco6eHnocru AaHHbrx cr4creM,

no3BoJltroqple [peoAoJlerb craHAaprHrrft xsaHrosHfi rrpeAen np14 r43MepeHW Lrx

OTKJII4Ka Ha BHeIxHee nos4eficrBl4e. flpe4noxeHhl cxeMbr Anfl gKcnepr,rMesralrsofi

pea|ril3ar\w pe3oHaropoB c Heo6xoAunaoft crpyrrypofi MoA pr paccqr4raHo

pacrqenneHl4e BbIpo)KAeHHbIX MoA B aerkrrMarvqecKr4x pe3oHaropax (Da6pz-llepo,

Koropoe Mo)Ker 6rtrs [cIIoJIb3oBaHo B eroft cnssz. lloeroruy reMa Lr qenb 4aHHoft

pa6orrt TeopervrrecKoe I4ccJIeAoBaHLre npe4elruoft rcnauroeofi



qyBcrBI4TeJIbHOCTI4 OIITOMeXaHI,IqeCKr.rx u sneKTpoo[Tr,rqecKr4x AereKTopoB

pe3oHaHcHbIX CI4rHarIOB, I43yqeHrre BJT]ulflHLTfl rrapEr3I{THhrX eoQercon Ha

qyBcrBI4TeJIbHocrb u Bo3MoxHocrI,I r4x [oAaBJreHVr Lr aHaJrr4g Qzsu.recrzx
uo4eneft rnfr 3KCneprrMeHraDHoft peurv3arlr4v AaHHhrx cr4creM

flpeAcraBnfforcr upesnuuaftHo aKTy€rnbHbrMr4 KaK B HayqHoM, TaK rr B

lpaKTI4 r{e CKOM fIJIaHe.

Auarus u orIeHKa coAeplr(aHr.rq Ancceprur\uv

lwccepraqz-a Ha":ruwena A.I4. I43JIoxeHa sa 123 crpaHr4rlax H cocrot4r r.r3

BBeAeHI4t, fIflTvI DIaB, 3aKJIrorIeHHt, BocbMz llpl4noxeuuit, 17 pzcyurou,2 ra6ltutl
u QrrvQKa IlzrwpyeMofi lnreparypbl zs 98 Har4MeHoBasuir. Taroft Sopl,rar 6rrn
nrr6pau aBTopoM grrnygo6crna pa6orbr c r43Jrox{eHHbrM Marepr4anoM.

BseleHl4e coAepx{I4T KparKoe o3HaKoMneHr,re c reuoft r4ccJreAoBaHr4r u

npo6leuaMlr, Bo3HI{KarcIrII4MI4 nplz pa6ore c orrroMexaHr,rqecKr,rMrz ycrpoficrBaMq.

[anee aBTop Sopn'rynzpyer Ilenb IaccJreAoBaHLrflpr3a$aqr{, rroAJre)Karrlr4e pe[reHr4ro

An'r ee Aocrt4)KeHljs', A TarcKe HayqHyto HoBr43Hy, Teoperr4trecKyro 14 [paKTvrrecKylo

3HaqI4MOCTb, MeroAoJlofl4to I4CCneAOBaHr4q, CTeleHb AocroBepHocrr,r m anpo6aryuu

pe3ynbraroB, lzqHrrfi BKJIaA Lr rIoJIoxeHLrr, BbrHoct4Mbre Ha 3arrlr{Ty. pas4en

3aBepmaercr Kp arKr4M onHC aHr4 eM CTpyKTypbr Ar4 ccepraquonHofi pa6orrr.

B ftaee I uo4po6Ho rlpoaHanl43t4poBaHo cocrorHrre Teopprr4 vl

sKcrIepI'IMeHTa, [peAcraBneH rloApo6Hufi o6sop pa6or, [ocBflrqeHHbrx Mero.rlaM

I43MepeHI4t Q sacrvqHblM vlrr4 rroJIHbIM I,rcKrrorreHr4eM o6paruoro

SnyxryaqploHHoro BrvflHvIs, ra oco6euHocrflM acrr4rMarl,rqecKr,rx pe3oHaropoB 14

lonqpz3oBaHHoro v3nyqeHprfl. ,{anuufi o6sop o6ocHoerreaer HirnpaBJreHr4e

vccJleAoBaHIafi no reMe AVccepralluu. OnucaHhr KBaHToBbre tuy!(bl c yKa3aHzeM

oIIeHoK BHocI4MbIx LrMrr cpeAHeKBaAparvqecKr4x orruoueHzfi (cnreueHraft

t<oopAnHaru) v yclonnfi nepexoAa B rnan:ronrrfi pe)KvM, npkrBeAeH [pvMep
KBaHToBo-Hepa3pylxarcqefo l43MepeHrrr B cr.rcreMe r43 AByX B3alrMoAeftCrnyrorqnx

ocrlr4nJrrTopoB.

B hane 2 vsyrrae"rcfl Bo3MoxHocrb

Ha MexaHzqecxuit ocrlr4nr_flTop,

v3MepeHrrr pe3oHaHcHofi cvtrrbr, 4efi crnyrorqefi

c rroMorqbro ABy(MOAOBOTO OrrTr{qecKofo



pe3oHaropa, cBq3aHHoro c 3TI4M ocrlr4JlnrropoM, c HaKarIKoft rua o6ezx MoAax.

Ilpe4noxeH rIpkIHIrI4rI llrl4poKorroJrocHoro BapraarlzoHHoro H3MepeHn-a, roroprrft

rlo3BoJlter IzcKJtoqlITb o6parHoe Qnyrryaqr4oHHoe Brrr4rr:nkre v flpeoAoJrerb

craH4aprHufi rnaurosrrfi [peAeJI B ruvporoft noJroce qacror. PaccuorpeHo

Bnr4flrllle [apa3I4THbIX CrIeKTpilrIbHbrX COcraBJIffOrrIr4X Ha TIyBCTB[TeJrbHOCTb r,I

rIoK€BaHo, KaK [pI{ rIoMoIrII4 y3KorronocHofi Sznrrpaqvlr BbrxoAHoro cr4rH€LJra,

MO)KHO rraCTVr{HO KOMneHCI4pOBaTb AOnOnHVTeJrbHbIe IUyMbI, BO3HZKarOqrre B

Aanuofi cl4creMe. flpe4noxeuo ABe MoAenH (frasravecxofi ctlcreMbr Mfl
sKCnepI'IMeHTaJIbHOV pea-JrII3A\r4U - rrepBiur Ha ocHoBe KonbrleBofo pe3oHaTopa, a

BTOpar HA OCHOBe HHrepQepoMerpa MaftxeDcona-Canr.ar<a. I.tts [onyrreHr,rt

aHaJrurvr.<ecKnx BblpaxeHl4fr, Atts, aM[nrrryA BeporrHocrefi cocroqnrair rn6pz4Hoft

oflToMexaHz.{ecxofi cl4creMbl aBTop Bocrtonb3oBarcr^ xoporuo anpo6HpoBaHHbrMr,r

MeroAaMI4 14 [oAXoAaMI4 (ypanHeHrae Jlauxeneua, $opnaanusrra BXoAa-BbrxoAa,

pa3AeneHple noneft Ha KnaccnqecKyro 14 KBaHToByro KoMnoHeHTbr, nepexoA K

Sypre-o6pa3aM v r.A.) Anrop peuaer nocraBJreHHyro 3aAarry KoMreHcarlr4rl

IrIyMoB tlyreM HaAnexalqero sH6opa xovr6z:aa\tttit KBaAparyp nolefi Ha BbrxoAe.

C Soprraynl4poBaHbl y elroBlzfl , HzularaeMbre Ha cr4 creMy Arrfl, peurr43a\r4r4 AaHHoro

penfl4Ma. lpa$rzxu 3aBzcl4Mocrefi cnexrpanrHofi urorHocrr.r MorrlHocrra ruyMa or

na4alouleft MorrlHocrr4, noKa3aHHbre Ha pvc. 2.4, HaDrrAHo r,rnnrocrpr4pyror

pa3lnrrHble pexorMbl ynpaBJreHr4r cr{creMoft c yveroM cAeJraHHbrx Aonyulenrafi. B

I4Tore, aBTopoM 6rtro rloKa3aHo, qro Koppenrqr4fl B onrnqecKr4x rapMoHr4Kax

rlo3BoJrter Bblqecrb Sasonrrft ruyna r,r3 r43MepreMoro cvrHillra. B saKrro.relr4r4

fJIaBbI aBTOp KpI4TI4qeCKI4 OTMeqae! qTO SKCrrepVMeHTiUrbHarI peanr.r3allut gar^ruoit

cxeMbr Qvrnsrpaqvrr4 He rrpocra, Ho Bo3Mo)nHa B rrpt4Hrlnrre.

B lnaee 3 aBrop o6o6qaer [pl4Hrlr.rnbr rr3MepeHr4r, pa3Br.rrbre B

npe4rt4yIqefi rJIaBe Ant ABy(rrao4onofi cr4creMbr, Ha rpexMoAoByro clrcreMy c

pesouaHcuoff Haxaqroft Ha rracrore qeurpalrHofi MoAbI B rrrr4poKonoJrocHoM

pe)KI,IMe. Paccuarpr4Baro'tcfl KaK cvMMerpr{qHarr (ereH4zcrauryat), TaK pr

HecvMMerpvqnafl xoH$zrypa\vr4 orrrr,rqecKr,rx MoA, rrapaMerpr4rrecKr4 cBr3aHHbIe c

MexaHl4qecrofi czcreuoft, qacrora xoropofi 6rIasra (rann panHa) pasHocrr4 qacror



coceAHktx olrzrrecKl4x MoA. Zcnolrsyercx Qoprraanvsu, aHarorzqHrrd T6MV.

roropufi 6ul npurraeHeH paHee Ant onvc aHprfl AB)D(MoAoeo[ cxeMrr. peruenHe

ypaeHeHufi JlaHxeeeHa rnfl Sypse-arrarrnuryl onrr4qecKr4x u MexaHr4qecKr4x

Qnyrryaqufi Moxer 6rtrr rpeAcraBneHo qepe3 ruaHeftHrre xou6unauuu
aMrInvryAHbIX 14 Qasoertx KBaAparyp . I4x IroAcraHoBKa B coorHorue Hafl lrlrfl
BXoAa-BhIXoAa BH€ITIHI4X nonefi yKa3blBaer Ha Bo3Mo)KHocrb [oJrHoro vcKJrroqeHz,
o6paruoro Qasonoro eos4eficrnvlx lyreM oAHoBpeMeHHoro r43Mepegr4r Lr

BbIrII4TaHI4t ABJA KBaAparyp Ha 6or<oeblx orlTl4qecKux qacrorax. [anee aBTop

uo4po6uo a[urr43r4pyer qyBcrBI4TeJIbHocrb I43MepeHr4r cl4rHaJmsoft cI4JIbr KaK

Syur<qrzro IuyMoB w [apaMerpoB o3MC, B ToM .rrrlcrre ri paccrpofirz qacror
(orruoueunra or vx 3KBI4AHcraHrHocrz). [aercl_ o6r-flcHeHr4e eQQerroe
TIOAABNEHII' IIIYMOB B PAMKAX CYIqCCTBOBAH:a'_ HA6OPA KOMMYTIIPYTOqI4X APY| C

ApyroM rIepeMeHHhIX. llpe4laraercx cxeMa uparru.recrofi peurLrcaww
paccMorpeuuoft MOAOJII4 Ha ocHoBe onrl4rrecKoro pe3oHaropa c noMelleuHoft n

Hefo roHrcofi rraelr6pawoit, n $opvrynr4pyrorcfl ycnoBr4, rroAaBneHus rnyMa \ils.
orrpeAeneHHbrx Quszvecr<vx lapaMerpoB.

B lnase 4 aBTop rlp'4MeHter [oAXoA, pasnzrrrfi B [peAbrAyulzx DraBax, AJr-f,

rIo14CKa onrvM€trlbHbIX KpI4TepI4eB V3MepeHr4r BHeruHefo BbrcoKoqacrorHofo

cI'IrH€L[a B rpexuo4onofi sneKTpoontz.recKoft cIacreMe. flpnvat a[a\Tarrwfl

Qopualusua, I4crlon'3yeMoro B'IIII., [oApa3yMeBaer 3aMeHy MexaHzrrecKoro

oclll4nJrtropa Ha 3neKTpoMarHI4THyro BhlcoKorracrorHylo MoAy, Koropylo
tIoAAeplKVBaer 3JleKTpoolrwaecrcuia Kpl4cranJr. Perua.f, ypaBHeHr4e JlaHxeeeHa

nyreM BBeAeHVt Sypre-o6pa3oB aMnnHTyA Qnyrryaqzfi u nsrno rrlflfrnx nzHeftnoe
upeo6pasoBaHr4e, aBTop loryrraer aMnJrvryAHbre v Qasonrre KBaAparypbr.

AHanzszpyt [JlorHocrb MoIrIHocrI4 rrryMa, oH o[peAeJrrer ycnoBur, trptr KoropBrx

Bo3Mo)KHo noAaBJIeHI4e OOB B xoAe He3aBI{cI4Moro rl3MepeHr4 s. KBa1puryp v
rlocneAyloqefo BbIqI{TaHI4fl CIafIfl,aJroB B IIII4pOXOfi noJroce qacror. Ornaeuaerc.a,
rrro BhlcoKat qyBcrBI4TeJrbHocrb r43MepeHr4r o6ecne.rHBaercr Bo3MoxHocrblo
reHepaII[H 6olruroro qIzcJIa onrl{qecKzx SorouoB Ha oAVH BrI Qorou. 3arerr,r

[pol'I3BoAurcq o6o6IrIeHI4e [olyrreHHBIX pe3yJrbraroB Ha cnyuafi c norep.flMW, rrrfl



Koroporo IroJIHoe I4cKJIroqeHI'Ie OB@ oKa3hlBaercr HeBo3Mo)KHbrM. B Kaqectee
KoHKperHoro [pI4Mepa 4aHnofi cI4creMbl rIpI4BoAr4Tcr oneKTpoonrzqecrnft
Kprrcrtlnn suo6ar a rLrrufl .

B lnaee 5 pe'oaerc-' 3aAarra o BbIqvcJI eHvr4 pacqenJreHur MoA Bblcrur4x
tIoptAKoB B acrvrMarvqecKI4x pe3oHaropax c krcrroJrb3oBaHr4eM MeroAa pa6orrr
cLrJIbI raBIrelJlafl cBera rrpu aALra6arzqecKz MeAJIeHHofi aeQopna a\prkrrroBepxHocrr4

3epKana' [ttt' pelxeHrlt erofi zagduu 6s^rtu locrpoeHbr MHoroMepHhre MoAhr

3puwra-f aycca kr Bbr-{r4cIreHbl KoM[oHeHTbr reH3opa HarrprxeHlrfi MarcneJrJra, c
rloMolrlbro Koroporo BbIqtrcJIeHa CWnA llaBrre]H],1rfl CBera Ha 3epKurno pe3oHaropa.
PacrqenleHne 6rrno BbIqvcJIeHo rIpI4 rroMorrlrr agua6arnrecroft TeopeMbr r.r 3aKoHa

coxpaHeHl4t 3HeprLII4. flpone4eHo cpaBHeHue paccqvraHHbrx BeJrr.rqr4H c
[onyqeHHbIMI4 paHee reoperl4rrecKrrMt4 14 3KC[epvMeHT€trrbHhrMr4 pe3ynbraraMr4.

flolyveHuble pe3ynbrarbl [o3BoJltto:r 4o6urrcr BbruoJrHeuufl ycrroBprs. Saeonoro
cI4HXpoHt'Isua, ueo6xoAl4Moro 4nx eQQer<runnofi pa6oru oneKTpoonr2rrecKr4x t4

ollToMexaHnqecKlzx lpeo6pasosarerefi. 3ro Mo)Ker 6rrm AocrzrHyro 3a cqer
I4CfIOJIb3OBAHLTfl MoA BbICIUI4X IOpTAKOB B acrr{rMarrrrrecKkIX pe3oH€uropax.

floxagaHo' qro' noglupat' pa$Lrycbr Kpt'Bkr3Hhr 3epKan pe3oHaropa 14 HoMep MoAbr,

MOXHO NOACTPOI4Tb qACTOTbI OIITI4qECKI4X MOA TI,fl BbINOJIHEHI4. YCIONUI
cr4HXpoHr43Ma.

B npzloNeuuqx coAep)Karct AaHHbIe, AorroJrH*oque r4 Aer€uu^3r4pyroqve
MOAeJIV, Koropble 6stm [peAcraBJreHbl B o cuoeuofi qaerr4Ar4cceprarlr4r4.

Aerope0epar I'I3JIoxeH sa 23 crpaHzrlax, BKJrroqa er 7 pucyrrKoB, crrr4coK

Ill4rt4pyeMofi nrareparypbr 14 crrvcoK ocHoBHrx pa6or Ar4ccepraHra. Anrope6epar
NOJIHO CTbIO COOTBETCTBYCT O CHOBHOMY COAEPXAHVrc 14 BbIBOAAM ALICCEPTA\VT4.

HoeusHa rr AocroBepHocrb AzccepraquoHuoft pa6oru
ocHoeHrrNa KoMnoHeHToM HayrHoft HoBz3Hhr pa6oru HasMzeea A. kr.

flBlrflercfl no4po6urtfi Teoperllqe cxuit aHarrLr3 BonpocoB, Kacaroqt4xc,
noAaBneHut o6parworo Qasoeoro Bo3Aeitcrsusnpv u[poKofroJrocHoM r43MepeHr4r.r

nHeruueft nosuyrqarorqefi cprlrbr B ortro- v gJreKTpoMexaHr4qecKr4x cr4creMax.

Honsru flB'rflercfl rIoAXoA, B KoropoM rlpeAnaraercr l,rcrroJrb3oBar' ABe vru rpr4



orrrlrqecKze MoAbr, B3alrMoAeficreyrorque c l{3Meprerr,rofi cucrelaoft

(ruexaHuuecrofi rr,ro4oft), c Hara.rrcoft Ha qacToTe qeHtpalrHofi MoAbI vr

v3Mepe6r4eM orrpeAeneHHbrx rprsefinrrx roru6uHaqufi KBaAparyp BbIXoAHbIx

uonefi. Bnepnue noKa3aHo, uro o6parHoe SasoBoe Bo3Aeftcrnze Molxer 6rttr

noJrHocrbro [oAaBneHo 6naro4apa nocro6pa6orye (euuurauuro) BbIXoAHbIX

cr4rHaJIoB, rr3Mep.r{eMbrx oAHoBpeMeHHo. flotuHruo MareMarl4qecKoro Soprualusrraa,

lpr4MeH_rreMoro An_fl peIIIel1^I1Ifl, \aIJIJbIX 3aAarl, aBTOpOM [peAJIOXeHO HeCKOJIbKO

rrpocrbrx cxeM Anq [paKTuqecr<oft peanl{3allr4v orrrlcaHHoro rrprrHlll,t[a Ir3MepeHI4t.

,{ocroeepHocrb pe3ynbrirroB Ar4cceprallr{oHHoft pa6otrr Ha"slanesa A. 14.

o6ycloueHa r4crroJrb3oBaHr4eM o6IrlenpusHaHHblx 14 anpo6upoBaHHblx

TeopeTr4rrecKrrx rroAXoAoB, rrrl4poKo IIpIIMeHteMbIX MHOIIIMI4 I4CCJIeAOBaTeJIflMI4 B

o6lacrqx, cB-fl3aHHbrx c rsauroeofi ruexanur<ofi 14 rgaHroeofi onruroft.

llolyvenHbre B Ar{cceprarluonHofi pa6ore pe3ynbrarbl He nporl4Boperrar paHee

T{3BC CTHbIM,IIAHHbIM.

floruora ony6lurcoBaHHblx Pa6or

OcHoeHlre pe3ynbrarbr rro reMe Al,Iccepraql4v H3JIolKeHbI B 9 nerlarHblx

v31a14flx, 3 ttz Koropbrx H3AaHbr B HayrrHblx )KypHanax, vHAeKcupyeMblx Web of

Science n Scopus, 6-e re3vcax AoKnaAoB.

flp a rcrH.r e cKo e 3HaqeHHe p e3yJrbraroB Allcceprallun

Ilolyueuurre pe3ynbrirrbr HMeroT KaK HayqHoe, TaK v [paKTl4qecKoe

3HaqeHr4e. flosrtueHl4e rorlHocTI4 Iasuepeunfi B ru6pz4urx OOMC,

I4CIIOnb3yeMbIx B KaqecTBe BbIcoKoTorIHbIX CeHCOpOB V AaTqI4KOB, tBJIteTCt

saxHofi [pr.rKJraAHoit zagaueit, crorrqeft Ha rlyrl4 ruI4poKoro BHeApeHI'It 3TI4x

npn6opon B pa3nr{qHbrx orpacJrrx. Paspa6o:raHHat aBTopoM cxeMa [oAaBneHI'It

rrryMoB flprr r43MepeHr4r,r BHerrrHero cI4fHtLIIa BrIDIIAI{T BnOJIHO peannsyen'roft c

r4crroJrb3oBaHr{eM y)r(e r4Merouuxc;{ KoMrIoHeHr. Wes, KoMneHcaqnu o6patuoro

Qa:onoro nos4eficru4r flyreM Bbrqr,rraHllt clrrilpoHHo lr3MepteMblx KBaAparyp

Mox(er 6urt, Bepo.rrrHo, o6o6rqena v Ha ApyrI4e rra6pa4Hrre cplcreMbl. OrAelrso

cJreAyer orMerr4Tb rrpt4BJreqeHr4e aBTopoM oco6oro KJIacca acrklrMarl'IqecKl4x



pe3oHaropon @a6pz-llepo, BbIcuII4e MoAhI Koropbrx yAoBnerBop-f,ror rpe6onauzrvr

K r43Mepr4TelrHofi cxeMe.

06o cn oe aHHocrb HayrrHbrx noJr olr(eHr{ft z srr s oAon

Perua-s nocraBJreHHbre B pa6ore 3a$ac{v, aBTop aKTr4BHo v rpaMorHo

ACIIOJIb3OB€LII pasnnrrrfi aIInapaT perxeHr4t HecTar{uoHapHbrx

KBaHToBoAI4HaMI4qecKLIX 3aAarr (rnaHroeoe ypaBHeHr4e JlaHxeeeHa), Teopvrc

IrryMa, [pI'IBen o6crosrelbHble pacrrerbl w a*u:n43 qyBcrBrzreJrbHocrr{ KBaHToBbrx

I'I3MepeHVft, a taxxe BbIIIoJIHI4JI BbItrI4cIre:eI]|,fl co6ctnenublx MoA acrLtrMar?lqecKkIx

pe3oHaropoB (ypanueHzx felrruronrqa n Marcrenla). Mq orvcaH4fl

Qoprr,rann:naa paccMarpnBaeMbrx rroAXoAoB aBTopoM npr,rBJreKarorc,

o 6rq enpuHrrbr e M eroAbr, TepMr4Hon orLrfr Lr o 6 o sH aq eHu_fl .

HayvHue noJro)KeHl4t I4 BbIBoAbI [oATBep)KAarcTcr aBTopoM c rroMorrlbro

aHaIrLrrvsecKI,IX BbIKJIaAoK 14 rrr4creHHofo pacvdra Suszuecxux ruo4elefi,

Teoperl'IqecKoro aHaJrv3a pe3ynbraron c yv€roM paHee r43BecrHbrx pe3yJrbraroB.

3arue.rannq no Ar.rcceprarlr{oHHoft pa6ore

1. Pa6ora coAeplKI{T HeKoropoe KoJrrrqecrBo rpaMMarr{rrecKr4x oruz6or,

DTaBHbIM o6pasona, rIyHKTyaIII4oHHbIX. Bcrpevarorcx He3aKoHqeHHbre

npeAnolreHr4r. An:rop vHorAa noJrb3yercr HayrrHbrM x(aproHoM, BBoA,

cneqz$ravecKl4e Lr orqacrl4 Kypbe3Hbre Qoprraynr4poBKr4, Ha[pvMep, (Macca

npo6uofi Maccbl)), (BpeMt 3BoHD), (rryrerrrecrByrcrqafl BonHa)). Bne4eHHoe uM

rIoHtrLIe ((ct4creM, cno6o4nrrx or Ksanronoft MexaH[KpI)) Anfl vo4elefi,

olI'IcbIBaeMbIX, TeM He MeHee, KBaHToBoMexaHr4qecKVMr,r ypaBHeHr{xuz, rpe6yer

AoflonH[Telruofi KoppeKTvpoBKIr, a JIyq[Ie, nolnofi 3aMeHbr. Hanprauep,

HCXOAHOe OnpeAeneHr4e (ct4creMbr c no[apHo KoMMyrrzpyroqt4Mt4

ua6lro4aeMbrMr4)) - BbrnrrAeno 6u 6oree yuecruuu. B ypaBHeHr4H (2.1), B

BbrporeHr4t4 p^nfl xoeQSzqraeHra

[apaMerpst L, w L2, cMbrcJr Koropbrx

cBfl3r4 r4cnonb3yrorcr 6es onpeAeJreHr4t

Mox{Ho noHrrb roJrbKo uz puc.2.l.

2. B tJraBax, nocBtIrIeHHbIX alrrurvgy rryBcrBLITeJrbHocrI4, aBTop

orpaHr4rrrarcr rpa$avecrofi Bn3yanv3aquefi, 6espasnrepHofi cnerrpalrHofi

TeM, rrpu pelreHr4r{ ypaBHeHr4fi JlanxeseHa aBTopMorrlHocrr4 rrrvMa. Bruecre c



[plrMeHtn pa3nlrr{Hble npil6nLrxeHlaq, :navtvlafl c flpvlnnixeHr4r Bparqarcqefict
BoJIHbI' Qoprraynzpyfl Lrx B BvAe cI4JIbHbrx HepaBeHcre. Errro 6u r<paftHe [oJre3Ho

rlp I'IB e crl4 rp aQ Hue cKo e cp aBH eHue npu6JrwKe HHhr x aHatrvrarqe cKr4x p e3ynbraroB c
TorrHbIM rrHcJIeHHbIM peIxeHI'IeM ypaBHettuit JIaHNeeeHa (:aceneHHocrr4 rrao4) r<ar<

QyHrcqzft BpeMeHI'I. Kponre roro, gro 6rr HauqAHo [por{nnrocrpr4poBano caM

flpoqecc B3anMoAeficrF'ux rloAcl4creM v B.lrrrfl:n:ae v3MepqeMoro o6rerra
(uexaHzuecKoro ocqrrJlJltropa) Ha 3aceJleHHocrb onraqecKr4x MoA Ha Bbrxone.

3 ' Pesynrrarrr pa6orrr B ocHoBHoM cBr3aHbr c r'3MepeHveM [apaMerpoB
BblHyxAaloqeft Qlarrl";r B ycraHoBI4BlrreMc.f, pe)KVMe. O4uaro s lnane 3 anrop
BBoAI4T cluty) 4eficrnytoqyrc B TeqeHI4e KoHeqHoro trpoMe)KyrKa BpeMeHrr

(pesouaHcHrrfi IIyr), ypaBHeHile (3.8). BosHzxaer ecrecrneHsufi Borpoc

-HacKoJIbKO rpI4MeHI4Ma p€BBI{Tat reopvr zsnaepeuzft K KOpOTKT4M rlyfaM
(zrvrnynrcau), nocKonbKy rreM oH KOpOqe, TeM 6OlrIIre BHOCr,rMa, rrM

3HepfeTr4rre cKa_s Heo[peAeJreHHO CTb.

Bvecre c reM, yKa3aHHbIe 3aMeq a'rrfl He yMELrr{Ior 3Haqr4Mocrr4

ArIccepralll4oHHoro I4ccneAoBaHl,1^fl. [ucceptaryux orBerraer rpe6onauu.ana,

ycraHoBneHHbIM Mocroncxav rocyAapcrBeHHrrM yHVBepcr4TeroM r,rMeHr4

M.B.JlonaoHocoBa K pa6orarra no4o6noro poAa. co4epxaHrae Auccepra\nv
coorBercrByer c[eqv allbHocru 1.3.2. - <<fIpw6opu rr MeroAbr 3KcnepvMeHralrHoft

Qu:urz>, a rarcKe Kpr4repr,rrM, onpeAeneHHrrM nrr. 2.r-2.5 floroNeHz-s o

npllcyxqeHl4I4 yrreHblx crerlenefi e MocxoscroM rocyAapcrBeHHoM yHr4Bepcr4Tere

IdM9H]{ M.B.JlorvloHocoBa, a TarcKe oSopnareua couracHo rpe6onau2.arra

floloxeuvu o coBere rro 3aqzre Arrccepra\wir Ha corrcKaHte yveHoft creneHz
KaHAI4Aara HayK' Ha cozcKaHHe yueHofi cre[eHl4 AoKTopa uayr MocKoBcKoro

f O CYA AP CTB E HH O f O Y HI1'BEP CUTET A I4M E HH M. B . JIOM O H O C OB A.
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