
OT3bIB oQrqrarbHoro ornoHeHTa

Ha Ancceprall[rc Ha colrcrcaHlre yuenofi crerleHlr

KaHArrAara Qnruno-MareMarnrlecKlrx HayK

Iapnarnuofi A.uenu AH4peeBHbI

Ha TeMy: <<fenepaqllfl peHTreHoBcKIlx QorOnoB IIpn B3allMoAeficrsuu

lrMnyJrbcHo-[ep[oArrqecKoro QerrroceKyHAHoro Jra3epHoro lr3ryrleHlrq

fi.nuxHero IIK Arra[a3oHa c rBepAore.nsnofi MlIIrreHbIo B ra3oBofi cpe.qe>>

ro creqnaJrbHocrrr 1.3.19. JlarepHan Qnsuxa

3aaauw, c Br3aHHbre c na3epHo- rrJIa3MeHHbIM B3auMoAefi ctnueu, [pl{BneKalor

BHlrMaHlre Qusuxon yxe 6onee [oJryBeKa, oAHaKo MHorI{e u3 Hlltx ocralorct

aKTyirnbHbrMrr r{ ceroAHrr. B Hacrosulee bpertrs Mo[IHbIe nEBepbI, reHepldpytolrlue

HMrrynbcbr Qerraro- v [rKoceKyHAuofi An[ITenbHocrI{ Lr sosAefictByloque Ha

MurrreHb, HaxoAflT Bce 6omruee [pI{MeHeHI,Ie B pa3nl,IqHblx o6lacrgx

QyH4arvreHTaJrbHbx u npr{KJraAHbrx r{ccJreAoBatruir. K HI,IM CneAyer OTHecrI'I,

Harrpr,rMep, oneparuBlryrc 6ecronraKTHyrc AI,IarHocrHKy gJIeMeHTHoro cocraBa

BerrlecrBa rro MeroAy nzBepHo-ucxponofi euuccuonHoft crleKTpocKofluu,

co3AaHlre ncTorrHI{KoB TepareplloBoro H peHTIeHoBCKOTO A}Iana3OHa, a TaKxe

na3eprryrc a6nsqluo MarepI,IaIIoB.

,,{uccepraIII{oHHa, pa6ora faprraauaHofi A.A. nocBf,IrleHa

oKcrreplrMeHTiurbHbrM [ccneAoBaH[rflM B3aI,IMoAeitcrsufl. QerrrroceryHAHoro

Jra3epHofo I{HTeHCI,IBHOTO I{3JIrIeHr.Lfl C TBepAOTeJIbHbIMI{ MI{IIIeHSMI{ B raSOSOfi

cpeAe H reHeparlr4H peHTreHoBcKoro Lr3Jryqe}Jldfl, B pe3ynbTaTe 3Toro [poqecca.

PaccuarplrBarcTcfl Bonpocbr KaK KoHTpon, [poqecca a6txluw MI,IureH[I rro

peHTreHoBcKoMy curHaJry, TaK u co3AaHHn BHeBaKyyMHOfO peHTTeHOBCKOTO

r,rcToqHuKa, rIpI4roAHOfO AnS BpeMr-p€BpeIueHHbIx 4uQpaxqroHHblx

gKcrrepuMeHToB H nonyqeHl4fl peHTreHoBcKI{x u:o6paxennfi .

3aAaqa KoHTpoJr, rpoqecca a6tsr\uu o6terra s cpeAe Bo3HI{Kaer rpla

co3AaHnrr Mr{KpoKaHirJroB s 6zoo6reKTax, Koropble HeJIb3t rloMecrrlTb B BaKyyM.

Co:Aauue Mr,rKpoKaHErJra corrpflxeHo c ]I3MeHeHHeM ero Qoprrabl, 
rITo [p]IBoA[T K

KOHTIeHTpAWLI tr r{3MeHeHI,Irc T,THTeHCI,IBHOCTI'I CO3AarcIqeIO KaHUIJI U3JryqeHI'If, B

/



upoqecce a6ts\uu. lrrfl KoHTponfl eroro npoqecca neo6xoAI'Iuo co3AaHI'Ie

MeroAr{Ku I43MepeHI/tt ero KrlorreBbrx [apaMerpoB, TaKrD( KaK UHTeHCI{BHOCTb

na3epHoro la3JryqeHll B MHKpOKaHZIJIe.

flpu nos4eficraur,r Jra3epHoro u3JryqeHl,Lf, c I,tHTeHcI,IBHocrbIo 6olee 1013

Br/cu2 Bo3AyrrrH€r, upruroBepxHocrH€Ir cpeAa I,IoHI,I3yercfl, [pLtBoA, K lroreprM Ha

r{oHr,r3arl[ro t4 4eSoryycnpoBKe na3epHoro rryrlKa B o6pasyroqefics' nJIa3Me.

Bognnxaer Bolpoc onpeAenennfl, pealsnofi I{HTeHcIaBHocr}I I'I [JlorHocru sHepr]Iu

Ha Mr,rurenu. B perleH3r,rpyerraofi pa6ore aBTopoM npeAnoxeHa MeroAIaKa OIIeHKII

T,IHTeHCT,TBHOCTIA Ha MI{IUeH],1. U ee }r3MeHe.Hvrg, B rlpoqecce co3AaHI'Ifl MIIKpOKaHUIJIa

no peHTreHoBcKoMy cr,rrHzrJry. flpurvrepou rarofi 3a1aqt4, uccneAoBannofi aBTopoM,

cnyxur AHcraHrIEoHHoe B3ar,rMoAeftctsue c MI4IITeHLIo u3Jryr{eHI'IrI B pexl'IMe

$nnarraenrar\t4t4, IIpu KoTopoM r,rHTeHcr{BHocTb B snlarvrenre 6nusra K

neo6xoArauoft Ans reHepaqt,tu peHTreHoBcKoro cl4rHalla, Henunefino cBr3aHHoro c

I{HTEHC}IBHOCTbIO HA MI{IIIEHI'I.

Eqe oAHofi

peHTreHoBcKoro

peHrreHoscrofi

artyalrHOfi gaAaqefi flBnseTcfl, co3AaHI4e BHeBaI(yyMHOro

}ICTOIIHI,IKA ATTfl IOJryI{EHLIf, ZAO6PAXEHNfi B PCXI,IME

BpeMq-pa3perueHHoft .quQpaxqun, o6raAaroqero BbIcoKI,IM

rroroKoM QoroHon r{ MurrrbrMu pa3Mepaun. OrcyrcrBue BaKyyMHofi rauepu 4nx

r4croqHuKa, pa6orarcqero s ra3oaofi cpeAe, 3HaqureJlbHo yMeHbluaer upo6leuu

AOCTyIIa K O[Tr,rqecKHM 3JreMeHTaM ycTaHoBKU I{ [peAoTBpaulaeT [Ix 3afpr3HeHue

a6lnponaHHbrMrd Mr4KpoqacrrdrlaMll. .{4x rraunI,IMrr3aIIHI,I Btrurtlnnfl, ragosofi cpeAbl

Ha AOCTaBKy U3JryqeHr{., Ao Mr{rrreHr'I u IIoBbIIUeH,Idfl, peHTreHoBcKofo BbIxoAa

aBTOpOM [peAnoxeHo r,rcnoJrb3oBaTb aKTIIBHO pa3B]IBaIOUIUeCfl B HaCTOf,IIIee

BpeMf, BbrcoKorracrorHbre BoJroKoHHrre SevrroceKyHAHble Jla3eprt, o6na.qaloqlle

ualofi gHepruefi B EMrrynbce, BbrcoKofi qactoroft uosropeHI,IJI u cra6uttbHocrblo

HanpaBneHr,r, JrinepHoro rryqKa. Maras I,IHTeHcI{BHocrb Ha M}IIITeHI'I AoJIxHa

[pr{BecTr4 K Mr{HHMU3ar\Lrr4 Bltvsl,j^Lts. HOHII3aIIUU Vr yMeHbIueHI{IO pasMepa

r,rcrorrHr,rKa. OAnaxo rrpu BbrcoKoft qacrore [oBTopeHI{, I,rMrrynbcoB cpeAa Moxer

He ycneBaTb penaKcl{poBaTb Ao HaqiulbHbx [apaMeTpoB 3a BpeMs MexAy



ntBepHbrMlr r4MnyJrbcaMr,r, ycnoxHs, KapTHHy B3aLIMoAeitctsus.

Heo6xoAzMo r,r3yqeHue BJrrtf,Hyrs. Ha sror [poqecc raKl/rx n€BepHblx [apaMerpoB,

KaK SHeprI4' yr qacToTa rroBTopeHl{, [MrryJlbcoB, Y[, KpoMe TOrO, CO3AaHI'Ie

MeroAuKr,r KoHTpoJu pa3Mepa Jra3epHo-urasMeHHofi o6racuE, .ssrsroqefics

I,ICTOIIH}IKOM PCHTTCHOBCKOTO I{3JIYqEHU.fl.

Taxnrrr o6pa:ou, TeMa Al,IccepraIlnonnoft pa6omt flBr.flercfl, naxHoft v

ar(ryaJr bnofi n r{Meer rlepc[elcTrrBbl rt palcT[qecKrrx rr prr MeHenn fi .

flepaax HraBa uocB{rrleHa o6sopy Jrureparypbl rro reMe B3auMoAeitcrr;ufl

QerraroceryHAHoro na3epHoro rr3[yqeHnfl, c rBepAoremHofi MI,IIueHbIo s ra3osofi

cpeAe. PaccuorpeHu oco6enHocru a6rrroluu unIueueft QervrroceryHAHblMu

rrMrryJlbcaMr,r, a TaKxe MexaHll3Mbr feHepalluu peHTreHoBcKoro u3JryqeHl,t, kr

sQSerrarr,r,nropoft rapMoHuKr,r. Oco6oe BHuMaHLIe yAeneHo nerunefrnuu

cBr3aHHbrM c noHusaquefi cpeAbl [epeA MEIIreHbIo.

gKcnepr,rMeHT€IJrbHbx l,IccneAoBarruit [peAcraBJIeHbI Bo nropofi,

qerBeprofi maeax 4uccepmqnfi.

Bropax rJraBa [ocBrrrleHa r{crroJrb3oBaHl{Io peHTreHoBcKoro [3ryqeHu.fl

KaK Ar,rarHocrrqecKoro r,rHcrpyMeHTa rrpu QerratocerynAnofi nasepuofi a6tst\uu

MurueHI,I. OcnosHHrvr BbIBoAoM flBill'ercfl, yrBepxAeHl{e o roM, rITo na3epHo-

r,rHAyrIHpoBaHHoe peHTreHoBcKoe r,r3JryqeHue Moxer 6rrrr ucrroJlb3oBaHo An

KoHTpon, AuHaMuKr{ r{3MeHeHu-rr na3epHofi uHteHcHBHocrI,I B npoqecce co3AaHus,

MuKpoKaHaila B TBepAorenrnofi Mr,rureHr{, a raKxe Alrfl, AuarHocrIlKI{ uoclofiHoro

[poqecca a6txJuu MHorocJlofinofi MI,IureHI4.

nasepHofi HHTeHcuBHocrI{ B MuKpoKaHaIIe,

flpone4eHa orIeHKa BeJITITIHHsI

cQoprraupoBaHHoM B MHIITeHrt

QerrarocexyHAHbrM JruBepHbrM rraoHo$uraMeHToM, c I{cloJIb3oBaHI,IeM cHrHzIJIa

pe HTreHoBcKoro I,I3ryqeH url, corrpo BoxAalloqero a6rqqulo M I,IIue HI,I.

Tpetrr rJraBa [ocBrlrleHa MrlHl{Mu3a:glztla BrruflHLrfl, I,IoHrI3aIILt[ ragonofi

cpeAbr Ha AocTaBKy T4HTeHCHBHOTO na3epHoro u3JryaleHl{r Ao MHITIeHI'I AJrfl

loBbrrueHH.f BbrxoAa peHTfeHoBcKoro u3nyqeHl,u IIpI,I co3AaHI4u JI€BepHo-

flosrouy

Pesyrtrrarrr

rperrefi u



lJrtBMeHHoro peHTreHoBcKoro lrcrotlHllKa. Kpor"re usnecrHofi MeroAuKr'I

yBeruqeHu, MaKcr,rMaJrrsofi r{HTeHcI{BHocrI{ Ha MHIUeHTI rryTeM 3aMeHbI

noaAyuuoft cpeAbr Ha relufi, noAAyBaeIraufi B o6lacm B3al,IMoAeitctzut,

r{ccneAoBaHa ponb Anr{TenbHocrH na3epHoro I{Mrrynbca vr o6HapyxeHo, lITo ee

yBenuqeHlre rpr Snrcuponanuofi 3Hepruu rpI,IBoAI{T K yMeHbIIreHuIo

[oHH3arIUOHHbrX rroTepb v, cooTBeTcTBeHHO, piBMepa KpaTepa Ha MI,IIUeHI4 t4

yBenuqeur,rrc BbrxoAa peHTreHoBcKoro H3flyqeHu.f,. florryuesnuft noroK

peHTreHoBcKoro u3JryqeHu, rBJrseTc, MaKcHMiuIbHbIM cpeAI,I I{3BeCTHbIX na3epHo-

TIJIa3MeHHbIx ucToIIHI.IKoB kI AocTATOqHbIM ATTfl IPOBEACHI{, AI4OPAKqI,IOHHbIX

gKclepI,IMeHToB. CAelan BbrBoA, rrro KJrroqeBbIM [apaMerpoM, orBercrBeHHbIM 3a

rroBbIIIIeH[e BbIXOAa peHTreHoBcKoro v3JlyqeHl4fl., flBIIfleTCfl. yBenI{lIeHrIe

[norHocrlr gHeprr{H. flo4xo4, ocHonanHstfi Ha yBenI{qeHI{I{ AJII{TeJIbHocrI{

HMrrynbca flBrrfleTcfl, HoBbIM.

B uerneptoft ruIaBe coo6qaercs o co3AaHllr,t HoBoro BHeBaKyyMHoro

Jra3epHo-rrJra3MeHHoro peHTreHoBcKoro ucroalHrlKa Ar, 3aAatl peHTreHorpaQuu,

QynxqnoHnpyroqero Ha 6ase BbrcoKoqacrorHoro Hu3Ko3HeprerllFlecKoro

QerraroceryHAoro BoJroKoHHoro na3epa (I: 1030 HM, MaKcI,IMuIrIbHa, uolrlnocrr P

: 20 Br, euepru.f, B r{Mrrynbce E < 40 ur,{x, qacrora noBropeHuir f < 2.5 MIq, t
: 280 Qc, NA : 0,2, rIHreHcLIBHocrb I - 10la Br/cu'). flp, noeAeficrBuv Ha

rlHKJrr,rqecKr,r repeMerrlaeMyro Bpalqarcqyrcc, TBepAoTenbHyIo MIIIIIeHb,

pac[onoxeHrryrc a nos.4yruuofi cpeAe, o6HapyxeHa HeJIHHefisag 3aBuclrtMocrb

BbrxoAa peHTreHoBcKoro r,BnyrreHu, or qacrorbl cneAoBaHut Bo3Aeficrnyroqrx

r,rMrryJrbcon. MarcpuraalrHufi uoroK peHTreHoBcKlIx Qoronor cocraBHJI (1.5 + 0,5)

. lOe Sorlcl2rcp rprd Mr4HuMiurbHoM AuaMerpe MuKponJlasueHnofi o6nacrn 8.5 +

1.6 MKM. flpn sroM pa3Mep erofi o6ractu u3MepeH ro cllrHalry nropoft

ouru.recroft rapMoHlrKl4 r{3 rrputroBepxnocrnofi MI,IKporua3MbI, I{c[onb3y,

paspa6oraHrryrc n pa6ore cleIIHzuIbHo Anf, stoft 3ap.aqv MeroAI'tKy.



B qelou [poBeAeHo 6omruoe KoMrrJreKcHoe r{ccneAoBaHtre, pe3ynbrarbr

Koroporo ,BJIrrcTc, HoBrIMI{ H aKryurJrEHbrMrr. flonoxeHnr, BhrHocuMhre Ha

3aunTy, c$oprurynupoBaHrr qerKo r{ naKoHntrHo.

o4Haro cJleAyer orMerllTb, qro KaqecrBo I,r3JIoxeHr{rI cllnbHo

HeoAHopoAHo rlo reKcry AHccepraqnu. KoluqecrBo rpaMMarrrqecKr{x ouu6or,

orleqaroK, rlpoflycKoB vr noBTopoB 3aMeTHO BO3paCTaeT npllI ABnxeHr,rn or

6eayupeuHo HarrucaHHhrx BseAeHm u DraBbr I x KoHrIy Aucceprarlrdn.

He4ocrarxou flBnflercg, v ro, rrro rro xoAy rr3JloxeHr{.[ pe3ynbraroB cBo1rx

sKCnepI{MeHToB aBTOp [epeMexaer r{x c. orcbrnKaMr4 Ha AaHHbre Apyrm aBTopoB

(o rvrnorux r{3 Koroprrx yxe roBopunocE B HraBe l), .rro 3arpyAHlrer Bocrrpwrrkre

loryqeHHoro B pa6ore pe3yJlbrara. Oco6eHHo oro or{yulaerc, B rnaBe 4. Kporr,re

TOrO, qeTKOCTE TpaKTOBKI{ CBOI'IX 3KCIIepHM€HTZIJIbHbX pe3ynbTaToB TIaCTO

cM€BhlBaerc, y[orpe6leHneu raKI,Ix cnoB KaK (BeporrHo), (cKopee Bcero)> t4 L1y_

no4o6nux, KaK, Ha[pI{Mep, no Qpa-:e r,r3 HraBrr 3: "YueHbrrreHne BhrxoAa cKopee

scezo cB.f,3aHo c yMeHbIueH[eM pealrHoft uHTeHcrrBHocrr,r Ha Mr{IueHI{. B

pexHMax 3 rvrflx, 300 Sc u 6 rvrflx I nc eeponmHo r4HTeHc[BHocrb Ha MurrreHu

oKa3brBaerc, panuofi r{HTeHcHBHOCTr,r, Komopan 6atna 6u B BaKyyMe u

coorBercTByer 3HaYeHuIo (npu pacqeTHoM AI,IaMeTpe rryqKa B [eperflxrce 8 rrarna)

nopsAKa - 1016 Brlcvr2 u flBmercs,, nepoflmHo, MaKcr,rM€rJrbHo Aocrraxuuofi npn

reJrr{eBoM no4.45rne" (rypcrln Haru).

B n2 ocHoBHbrx pe3ynbraroB

AOCTr{rHyrhr rrpuBeAeHHbre napaMeTpbr,

qeMy MeHfl Jracb [oJrrprr3arlur na3epa.

He yKa3aH 3HaK rrHpna, npu KoTopoM

a B n. 4 - se yKa3aHo, rro orHorleHr,rro K

oruu6or gKcleplrMeHTa

oTpHrlaTeJrbHoro qI,IpIIa B

COMHI,ITEJIbHO

3ABI{CIIMOCTflX

He nuAeH cKaqoK aMnnr{TyAbr rrepBoro rlMrrynbca, o6cyxgaeurrfi B TeKcre,

Ha nprBeAeHHoM plrcyHKe 2.1.2.

C ytreroM [pr{BeAeHHbrx

cyqecTBoBaHr{e MaKcr{MyMa B cJryqae

puc.2.2.4..
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Ha puc. 4.1.2. reperryransr 6 n s.

3as[cuMoctn peHTreHoBcKoro c[ruulJra r,r rropofi rapMoHr,rKr{ Ha pr{c.

4.3.2.6 B rpeAentx npune4enuofi oun6xu nsuepexzft cJreAyer cqlrrarb

oA[HaKOBErMr,r.

Xelarenrso 6oree AeraJlbHoe o6rscHenue "upoqecca voHn3aqnonuofi

carrao4eSoKycupoBKr,r B AByxKoMrroHesrHoft cpe4e", rAe "sasucarorque

a6lupoaaHHble r{acrrrllbl Bbl3blBaror AorronHl,ITenbrryrc }IoHr,r3arll{to cpe4u".

HercHo, orKyAa B3f,nacb p€BHr{qa B qerbrpHaArlarb noprAKoB B

xoe00uqrreHrax KoHBepcur4 Bo 0pase "ros$SuqueHr KoHBepcur{ Bo Bropyrc

rapMoHI{Ky AJrfl 3neKTponHofi [Jra3MBr r,rMeer IIop{AoK 19-zo .rz73r. I4srr,repeHHErf,

BenI,IqHHa MoIrIHocrH cI{rHzIJIa nropoft rapMoHuKr,r cocraBrrJra 20 uxE}r, TaKr4M

o6pasorra s$SercruaHocrb KoHBepcrr cocraBnrer rropf,Ara 10-6." (c. 109).

YrasaHHHe Bbrrrre 3aMeqaHu, He yMurnrror rleHHocrb [poBeAeHHhrx

I,IccJleAoBasuit I{ nonyqeHHblx pe3ynbraroB, Koropbre MoxHo KJraccr{Ququpoaarr

KaK HoBbIe, o6ocHoBaHHbIe u I,IMercrqr{e [paKTr{qecKoe I{ HayqHoe 3HaqeHue.

.{uccepraqur orBeqaer rpe6onauvtflM, ycraHoBneHHErM Mocroscxnr\d

rocyAapcrBeHHbrM yHr,rBepcureroM r,rMeHr,r M.B. Jlorraonocosa K pa6orarra

noAo6Horo pola. Co4epxanne Al{cceprarlur4 coorBercrByer crreqrrirJrbHocrrr

1.3.19. Jlasepuar Qusura (uo Qusuro-uareMarr{rrecKrrM nayrau), a raKxe

Kpr{Tepr{rM, onpeAeJreHHbrM rrr. 2.1-2.5 floloxenufl, o rprcyxAoanr yqeHbrx

creneneft B Mocxoscxol\d rocyAapcrBeHHoM yHr4Bepcr,rrere r{MeHu

M.B.JlorvroHocoBa. .{uccepmqux o@oprvrneHa coruracHo rpe6oaaHraxrvr

floloxenvfl o coBere rro 3arrlr{Te Arrccepmqufi Ha coucKantre yueuoft crerreHrr

KaHAHAara HayK, Ha coucKanue yrenofi creneHrr AoKTopa HayK MocroscKoro

rocyAapcrBeHHoro yHr,rBepcurera HMeHU M.B.JIoMoHocoBa.

Tarurra o6pasou, corlcKarem fapuaruHa Arena AH4peeBHa 3acJryxr{Baer

npucyxAenus. yuenofi crerreHrd KaHAHAara Qrasuro-nrareMaruqecKr,rx HayK rro

creqllilrrbHocru 1.3.19. JlasepHar QrE:rara.
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