
OT3hIB

oSraqua,rrHofo orlrloHerira 3asecroecroft I,Iplrurr Hxrco:raesHhr Ha Ar.rcceprarluro Ps6KraHa

ffpturpwx I4ropenrzua <<I4ccle4onaur{e H3Menennit Sn:auecrux xapaKTep}rcrnK opfauzlrecKrrx

Ha1o1ncnepcHhrx cpeA noA no:4eficreuenr na3epnolo w3nyqenaifr npr{ cBapr.rBagr,pr

6pronorr,rr{ecKux TKaHefi>>, npe4cras,'reHHoft Ha coacKarrue y.renofi crerrenn KaHAr4Aara $ra:raro-

MareMarIatIecKHX HayK rlo creqlranrHocrr.r 1.3.8 (01.04.AD - Orasrra KoHAeHcr4poBaHHoro

cocToflHH-'I

Arcrya.rurocrb.

Jla:epnax cBapKa 6[ororra.recKr4x rraHeft .fler{ercfl nepc[eKTr{BHhrM HarrpaBJrenr,reM,

eocrpe6opaHHbrM B MeAI,IIII4He e o6racrrl xr4pyprnra, o$ra-nbMoJroruu n Lp.flpn :ronr ua

nepnrrfi [JraH BbxoAI,IT 3aAaqa oIITr.rMr,r3arIr4H pexc4Ma na:epHofi cBapKr4, HarleJreuniur Ha

rroBhrrlreHl4e npolruocru cBapnoro rrrBa upu o6ecneqeuun pelrr4Ma HarpeBa, 6esouacHoro c

TOqKH 3peur4s [peAorBpallenrrs HeKpo3a 6raonorrrecrofi rrcaHu.

Teua Araccepralllaonnofi pa6omr Ps6rcu:r'La fitrtrcpwx I4roperraua qBJrfiercr rpaftHe

ar(ryaJrbtrofi ra nocexrqeua l4ccneAoBanr4ro nos4efic'rrr4s na3epnoro l,I3rryqeH:afr Ha pa3rraqHhre

KoMrIoHeHThr HaHopa3Mepuhrx cpeA, rrpr{MenrreM;rx rrpn la:epnofi cBapKe, t,t r,r3yqeguro

H3MeHeHI4fl HX XapaKTepPICTI,IK C IIenEiO OIITIMI43aIII{II pe)KlitMa -uasepHOfi CBapKr{.

Anroponr [peAJloxeghr LI r4ccJleAoBaHhr HoBhre KoMrroHeHTHBre cocraBbr BoAHbrx

HaHoAlrcnepcHhtx cpeA Ha ocnoBe 6enxon, yrnepoAnhrx rranorpy6or n gK3oreHnoro xpouo(fopa

[HAoIII{arruHa 3en€uoro, o6ecne.{[narorq]re eS$ercnnrnocm na3epHoro cBapr,rBaHrrt

6r.ronorra'{ecKr4x rKauefi r.r npo.*rocru (f oprvrNpyeMbrx cBaprrbrx coeAr,treuprfi .

Anarns coAep?rcanrrfl Irrcceprarlrm.

{nccepraqarl cocrollT rI3 BBoAeuvrfr.,4 rnas 14 3aKJrroqeH}rfl, TeKcr ll3JroxeH rra 128

crpaHrlqax, coAepxllT 56 pucynrcoe,25 ra6nuq x cnncoK rrcroqgr4Kosuz 120 HanMenoeaHnft.

Bo Bne4ennn yKa3aHa aIcTyaJrbuocrr pa6orrr, c(popnynnpoBaHa qenb r{ rrocraBJreHrr

garaqn' c0opuynnpoBaHbl [oJro]Ken]r{, Bbrnocr{MLre rra 3arrlr{Ty, npeAcraBJreHbr Hayq*as

HoBlI3Ha' HayqHa"fl I4 [paKTl4qecKag 3HaqI4MocTb, yKa3au naqHrrfi BKnaA aBTopa, AaHbr cBegeHrrfl

o6 anpo6aquu padorur u ny6luraqlurx rro rbue runcceprarlnr.r.

[epnan HraBa rlocBtrqeua Jrr4TeparypnoMy o6sopy na3epHoro c1apwBanufl

baororu'recrux rraneft. Aan cpaBnuTenrrmrft arraJrr{3 nasepHofi cBapK[r 6uorxanefi c



cyuecTByIotqI4MLI MeTOAaMr4: rrroBHbrfi, MexaHEqecKr.rfi, KJreeBofi I1I 3neKTpHqecKlrfi MeTOAbr

coeALIHeHI,It pacceileHubrx 6zorranefi. Onucaso [pr.rMeHeHr{e COz Jra3epa, TBepAorenbHoro

Ho:YAG ilazepa, AI{oAHoro nasepa tl olroBoJroKoHnoro na3epa c nerrrpoBanraenr epbneM B A,rr.rr

cBapKLI 6no:rornqecKl{ TKaHeft, a rarcxe [pr4BeAenrr Sn:nro-rexHr4qecKr,re xapaKTepr.rcrr.rKr.r

ycraHoBoK. floragano, qro rloBblrrreHlrs npoqHocrpr Ha pa3phrB $opnrupyevrhrx [prr na3epHoM

cBapLIBaHI,II4 coeAl,Iueluufr. u cur,rxeHr4-fl o6racru reMneparypHoro HeKpo3a rxaHefi MoxHo

Ao6urrcs [pIdMeHeHI4elr o6parnofi reuneparypuoft cBr3!r. Ouncaurr KoMrroHeHTHbre cocraBbr

xlarKlax HanoAtlc[epcHbrx cpeA, r4c[onb3yeMhrx flpn na3epHoM cBaprrr;anvrlr. 6noloruqecxrEx

tranefi, c yKa3aHHeM Aocrl4raeMbrx [pr{ ax r4cnoJlb3oBanara tpasuqecKr,Ix xaparTepl4crr,rK

cBapHhrx coe4nnenuft.

Bo Bropofi HraBe orrrlcaHhr Merorbl nplrroroBnennr n KoMloHeHTHhre cocraBhr

HaHoAl4crlepcHbx cpeA, I4cnon*yrcrqnxcfl npv na3epHoM cBaplrBaHr.ru 6zolorr.rqecKr.rx rranefi.

B ra'{ecrne Allcnepcuofi cpe4u r.rcnoJrb3oBailacb Bo.4a, a AncrrepcHrruru Sa:aun 6tum: 6rrrruft

csrnopo'rouurrfi zurs6yur.ru (ECA), xpouo$op r{HAorIrraHr4H :enenrrfi (I,III3), yrnepoAHhre

nanorpy6ru (yHT) AByx rprrroB o.qHocreHnbre (OyHT) n MHorocreHHbrs (MyHT).

flpIEeegeHrr xapaKTepr.rcrr,rKr4 lr crpyKTypa sKcrreprrMeHTanbHofi ycrauoBKr,r AJUr na3epHoro

cBapLIBaHlIs 6laororaqecKr.rx manefi Ha ocHoBe Aro4Horo nirepa c Nturtofr. BoJrHbr )": 810 su ra

o6paurofi reuneparypnofi cBA3n. Ilplrne4eno olprcaur4e MeroAoB r,rccneAoBaH[.r{

HaHOAI'ICnepCHbIX CpeA [I IIpeACTaBneHbI ]IX MaTeMaTHIreCKI,re anrOpI,ITMhr: MeToAhr ont]I.reciofi

crleKrpocKorlltr4 (OC), AI4HurMr4qecKoro paccennprfl cBera (APC) v an(p$epeHqrnalrnofi

craHupynrqefi KanoprlMerpl{r (ACK). llora3aHo, qro MeroA ACK ro3Borr{er rl3Mepnrb

gHeprllrc aKTUBaIITM r.r rerrJroeMKocrb HaHoAr{cnepcHbrx cpe4. MeroA AI,C [pr4MeHeH Ant

onpeAeneHnt pa3MepoB arperaroB KoMrroHeHToB HaHoArrclepcHhrx cpe4. flpe4craBJrena MoAenb

Qopuaponanl,Irl cBaplroro IIrBa, rpr.r Koropofi cnapuofi uroe o6pa:yercf, uprE SasonoM rrepexoAe

)KIIAKLIX HaHoAllc[epcHhrx cpel (aenarypaqrEu ECA) n flocneAyroueM BoccraHoBneurrr{

xLIMI,IqecKI4x cesseft Me)KAy pa3naqHbrMra MoJreKynaxru wrc6yMr4na r.r yrnepoAHhrx Hanorpy6ox.

B Tperreft rJraBe npLIBeAeHhI pe3ynbrarbr lrccneAoBaHrafi ssalrMoAeftcrsnf, na3epHoro

I43JryqeHI,UI C HaHOArIcnepcHhIMLI cpe4aMpl nprr na3epuoM CBaplaBauwr 6uotrorfiqecrnx rrasefi.

I'IcnonrsoeaJlrlcb MeroAbI OC, APC ACK.Mero4om OC 6rurra roryqeHhr cneKrpbr rrornorqeHlrt

ucrlonb3yeMhrx rIpH na3epHoM cBapvBanurv HauoAlrclepcHhrx cpeA. Brurra lr3MepeHbr

noKa3areJILI rornoqenr.rr AJrr BoAHhrx 4r,rcuepcrafi Ha ocHoBe BCA, MyHT, OyHT rE I,III3.

Ilpovnocrr ntBepHbIX IrrBoB cBr3aHa c pa3MepaMr.r MoHoMepoB rd arpelaroB alr6yunna.

?lccleAonanrEe HaHoAncnepcHbrx cpeA Ha ocnoBe am6yunua KaK c xpouo{oporr,r

LIHAoIII{aHunoNa ger€HbrM, TaK u 6ez Hefo, Meroaou APC BhurBr.rJro nenranefinrrft xaparrep



3aBl{cl'IMocrefi n4IpoAIrHaMHqecKLIX paAraycon arperaroB a,nslyvmna or reMneparyphr.

Maxcprlra-nrgrre 3HatIeHI,It rrzApoAlrnaMuqecKlrx paArrycoB MoHoMepoB H MrrnprMaJrbnhre

3Ha.IeHl'lt rI{ApoALIHaMIrqecKr.rx paAr,rycoB 6olrurprx alperaroB, coorBercrByroqr4e nav6o,rrruefi

ilporlHocrl,I Ha pa3pblB AUBepHbrX CBapHbrx rrrBoB, Aocrr,rr€ulrrcb B oAHoM r.r roM xe Ar4arla3oHe

TeMrleparyp or 50 Ao 55 oC, ilro cBl4AerenbcrByer o roM, trro ocHoBHbrM $axropolr

$opvrnpoea*nfr Ira3epHoro cBapHofo rrrBa 6uonoruqecKr.rx rKaHefi. xsfiflercs AeHaryparlus BCA.

Suno Aocrr4rHyro cH[rxeHr4e reMrreparypbr r{ yAenbnofi aHeprr,u,r AeHaryparlrm.

flpe4cranneubl peynbrarhr HccneAoBaHufl Ee*arypa\wv wrc6yuturta MeroAoM ACK.
Bu:rn rccneAoBaurr o6paaqrt eorHofi Ar,rcnepcnr BCA r.r OyHT. Esrn onpe4eJreH Tlrn peaKrltllr

rpoqecca (populrporaHl{fl Jla3epnoro cBapHoro rrrBa v3 HaHoAncrrepcHoft cpeAhr Ha ocHoBe

anr6yuraua c Ao6aereHl4eM rI 6es Ao6asneHr{{ yrnepo4Hbrx HaHorpy6or<. HafiaeHa 3Heprra-s

aKTHB,ar\Lrvt v rrpeAgKcfioueuqrEa-nrHuft MHoxr.rreJrb ypaBHeHr{rr Appeurayca 4na npoqecca

Qoprrnpoe alrfl. ila3epHofo cBapnoro rrrBa.

Pa:pa6oraHa MareMarl{qecriul MoAenb Qopuuponauvs. rra3epHoro cBapuoro rrrBa H

npeAcraBneHbr pe3ynbrarhl ofipe,4eneHr.rff rrap€rMerpoB pe)rfl4Ma nasepnofi cBapKr,r. Esrno

orlpeAeneHo BpeMt Soprraiapoeaunx cBapHoro rrrBa. llcnonrsosaH Tpexcra3iuftrtsrft pe]Kr.rM

nultepHofo HarpeBa, er:no'raroqufi MexAy crarvr.sMvr HafpeBa vI oxJraxAenl4r pelKLrM

TeMneparypuofi err4epxKn, npLI KoropoM TeMneparypa HaHoAr.rclepcnofi cpeAbr Aocrr4raer

orlTllMiulbHoro 3HarIeHI4r vr rroAAepxuBaercr 3a cqer o6parHofi renrneparypHoft cBfl3vr,

perynupyaqefi uoqsocrb na3epHoro pr3nyqeur,rr. Brr-ura paccqr.rraHbr 3Harreqr4s Morrlgocrr,r Ll

AJII'ITOJIbHocrI,I eo:geficrerat na3epHofo r43JryqeHlreM Anr QopunponaHns cBapHhrx ruBoB

rtry1nnofi 0,2-l MM rlpu MaKcllManbnofi reuneparype coeAr.rneHras ne 6onee 100 C upu

lasepuoft cBapre c IilclroJrb3oBanr.reM HaHoAr4crrepcnbrx cpeA Ha ocnoBe 5CA+I4II3 w

BCA+nII3+OyHT.

B rlern6proft r.nane [peAcraBnenbr pe3ynbrarbr r.rccneAoBannfi crpyr<rypbr niuepHhrx

cBapnbrx IITBoB MeroAaMI{ peHTreHoBcnofi urrporolrorpa$vwt u cKallapyrorqefi enerrpotruofi

MI'IKpocKorIm (C3M), a raKxe BJrLLrIHr4e reMneparyphr JriBepHoro cBapprBalyrfl, vr

KOMIIOHSHTHOIO coCTaBa I'IcnOJIb3yeMhIx HaHOALIcnepCHhIx cpeA Ha [poqHOCTb cBapHoro IIIBa.

[aHHrre uccneAoBaHrlt MeroAoM peHTfeHoscKofi Mr,rKporoMorpaQua rroK€r3€rlrn Bo3MoxcHocrb

@opnnnponaHl,Is paBHoMepHbx no rrry6raue v L\krpvr*e na3epuhrx cBapHbrx rrrBoB, [oJryqeunbrx c

I'IcnoJIb3oBaHlIeM nognofi HaHoAl{clepcuoft cpeAbr Ha ocHoBe 6rrqrero cbrBopororrHoro

ans6yrrauna, xpouo$opa I{HIorIr4aHr{Ha gelesoro v yrnepoAHrrx uanorpy6or. llpu
I{ccJIeAoBaHLII4 na3epHbrx cBapnbx ITIBoB MeToAoM C3M o6napyxeno o6opauunaHue



anb6yMLIHoM oAHocnofiuux yrnepoAnbrx naHorpy6oK Ar4aMerpoM or I ao 1,5 HM, irro [pr.rBoAr4T

K Bo3HuKHoBeHI,IIo KoMrrJreKcoe nauorpy6xn-a,rr6yur{H Ar.raMerpoM or 15 ao 25 :rtw. flora3aHo,

r{To npoqHocTb Ha pa3phrB na3epHbrx cBapHhrx rrrBoB 3Harrr4TeJrbHo 3aBr,rcHT oT KoMrroHeHTHOfO

cocraBa HaHoAl4cnepcHhix cpe4. Ir[cuoJrr3oBaur.re MHorocreHHbrx yrnepoAHhrx HaHorpy6or n

cocraBe HaHoAllclepcHofi cpelbr coBMecrHo c zurr6yuuHoM r{ vr:a4o\valokruol.r :el€HbrM rrprl

na3epHoM cBapI{BaHLIu 1nonoruqecKrrx rranefi no3BoJr.r{er yBen[qr,rrb lpoirHocrb Ha prBpbrB

nuBepHbIX cBapHhrx ITIBoB e 1,5 pina no cpaBHeHr4ro c fiporruocrbro Ha pa3pbrB Jra3epHbrx

cBapHhIX IIIBoB, ilo,{ytreHHrrx [pn HcnoJrb3oBaHrdr{ HanoAr4cnepcnoft cpeAhr Ha ocHoBe

a,rr6yuuna u LIHAoIII4aHIIHa sereHoro. llpra 3ToM MaKcraMilJrbHarr npoqHocrb Ha pa3pbrB

cocraBnrer 0,8+0,3 MfIa.

B 3arurru.reHlrfi cSoprrrynnpoBaHhr ocuoBHbre pe3ynbrarhr Ar4cceprarlpronnofi pa6orrr.

{ocronepnocrr Hayunhrx pe3ynbraroB Ar4ccepraqraounofi pa6orrr Ps6rnHa A.VI.

o6ocHonaua 3KcrIepHMeHTaJIbHbMH pe3yJrbraraMu, noryqeHuhrMx Ha coBpeMeHHoM

o6opy4onauul4, [I TeoperurrecKr4Mrr MoAeJIrMr.r, corJIacoBaHHBIMr{ c ony6nnroBaHHblM}r lpyrr,rMr4

rIccneAoBareJU{MLI pe3ynbraraMra s o6racru rasepnofi cBapKr.r 6nolornqecrcrax rranefi.

O6ocnosaHHocrb rrayqnbrx uo.norxennfi v BbrBoAoB, c$opvrynupoBaHnbrx B

Alaccepralllrossofi pa6ore P.f,6rrdria il.\I., rroArperrneHa o6cyx4enaeu ronyqeHnhrx

pe3ynbraroB Ha MsxAyHapoAHbrx r4 Bcepoccr4ficrux ron$epeuqvr.flx vr ceMr.rHapax. Peaylrrarrr

Al{cceprallnonnofi pa6omr Ps6runa [,.L1. npeacraBJreHhr n 35 uayuurrx pa6orax,20 nz Koropbrx

ouy6nvronanrr B pellemnpyeMhrx Hayqubrx :ag2lauvsx, r{HAeKcr.rpyeMhrx :apy6eNmwru

cncreMaMl4 IILIrI4poBaHr4r Web of Science ulunu Scopus. llorryuenrr 1 naresr P(D Ha

nso6pereuue n3 aBTopcKrrx cBLrlerenbcrBa Ha nporpaMMbr 3BM.

Hay.rnan HoBrBHa nofiyqennbrx B Ar4cceprarlproHnofi pa6ore Ps6Kr,rHa il.I4.
p$ynbTaroB npoaHaJTI{3LIpoBaHa a anrope(fepare. OcuonHH},ILI pe3ynbraraMrr, orpa)KarolllrlMr4

HayqHyro HoBrr3rry, cneAyeT oTMeT[Tb cneAyrouue pe3ynbTaTbr :

Bnepnrre [peAcraBneHo KoMnJreKcHoe riccneAoBanr{e Su:rn.recrax [poqeccoB

cBaplIBaHIds 6rEororwrecxzx maneft rroA Aeficrsraela nmepHoro kr3.rryqeHlrr,

BKIIOtIitIoIIIee uccJIeAoBaH[e KoMnoHeHTHoro cocTaBa HaHoAr.rcnepcHbrx cpeA H

Sa:oerur rrepexoAoB B Hrdx (4enarypaqurc am6yunna).

flpegroxeHhl HoBbIe KoMrIoHeHTHhre cocraBbr BoAHbrx HaHoAr.rc[epcHbrx cpeA Ha ocnoBe

6e.mon, yrnepoAHbrx Hanorpy6oK r4 gK3oreHHoro xpouo$opa r4HAorluanrana genenoro



Anf, na3epnoro cBapl{Banufl 6uonoraqecKr4x rKaHefi, o6ecnelruBaroque orrrrdMturbHbre

napaMeTpbr cBapHofo IIrBa.

florcaeauo, rITo npucyrcrBlre B BoAHhrx pacrBopax a,rr6ylruua ne6onsnrax KoJrraqecrB

xponro$opa LIHAoIIIaatrrana ser€noro (0,1 vac.Yo) rro3Bon.rrer MHofoKparno rroBhrcrirr,

3Haqenue aSSerrnnuoro r<o:S$urpvorrTa rorrrorrlenr4s. cBera Ha Anr4He BoJrHbr oro.no 810

HM, r{To llo3Bonfler 3aMerHo noBblcr.rrb aS$errunnocrr na3epHoro eBapr4ualLts,

6uororuqecrnx rxaueft.

YcrasoueHo, qro l,Icnorlb3oBaHr.re yrnepoAHbrx nanorpy6oK B cocraBe HanoAr4c[epcnoft

cpeAbl, Idcrlon*yeuofi npu na3epHoM cBap:aBaunra 6uororuqecKr.rx manefi, rro3BoJr.f,er

3HaqLITeJrbHO yBenr4qr4Tb npor{HocTl,I Ha pa3p6rB cBapHbrx IIrBoB.

Pa:pa6oraHa uo4u$nql4poBaHHuur MareMarr.rqecKar MoAenb (popnanponaHrrr Jra3epnoro

cBapnoro IIrBa trns [pHMeHeHr4s B ycraHoBK€x c rdcnoJrb3oBaHueM o6parnoft

TeMfleparypnoft cnxara, rlo3BoJlr4Brrriu olpeAeJrr,rrb orrrrrMzurbHhre 3HaqeHr{r MorrlHocrlr I4

AJIrITeJrbHoct[ eosAeficrBrrr na3epHoro rl3nyqenr.reM Ans $oprranponaHr,rr cBapHhrx rlBoB

uy6rauofi 0,2-1 nu rplr MaKcr{ua-nrHofi TeMrreparype coeArdneHpr{ He 6o.nee 100 !C.

llparcrnvecKafl 3Harrr{Mocrb.

Ilparruvecrax 3HatrlrMocrb rroATBep)KAeHa [onyqeHHbrM rrareHToM vr aBTopcKr.rMrd

cB[.4erenbcrBaMr Ha rlporpaMlrrr 3BM, a raKxe reM, qro r{cnoJrb3oBaHr.re [peAJro)KeuHoro B

Allccepralllrtl HoBoro cocraBa HaHoAr{clepcuoft cpeAlr ilnA na3epHoro cBaprrBaHut

6nonorraqecKr.Ix TKaHeft nogsorr.rr rroBhrcrrrb flporrHocrb Ha pa3pbrB SopunpyeMbrx coeArluesufi

v cHI{3}ITb o6lactn reMleparypuoro HeKpo3a 6uorxanra. flponegen 6fiororuqecxuft

3KCnepHMeHT C KJreTKaMr.r, rroKa3hrBaloqnfi 6uocoBMecTl,rMocTb rrpeAnaraeMofo MaTepEilna.

Taxrau o6pasorra, nsecen cylqecrBeHnrrft ernaA B pa3Brirrr4e rexHoJrornfi rasepHoro cBapr.rBaHlrs

6r,rorornqecrrEx rxallefi .

florryveHnne B Arrccepraqlz'n pe3ynbrarhr MoryT crarb ourosoft paspa6orru nplr6opon n

TexHoJlorllft lasepuoro cBapaBaur,rs 6fiororutrecKnx rranefi Anr MeAr,rqr.rHcKr,rx npuvreuenufi.

3alreqaunff no Arrcceprar{Hn.

llo upe4craBJreHr,rro Marepr4ana:

1. B guccepraql4l,I rocraHoBKa 3aqarrtr a Sopvry:rupoBKa pemaeMbrx B Alrcceprarlulr

3a,{aq rpeAcraBneHa Bo BneAeHEra 4o flepeofi ruraBbr, n roropofi [peAcraBnen



nl.ITeparypHhlft o63op, Ha ocHoBaHr4r.r aH?uwir],a AaHHErx KoToporo JrorlrqHo

[peAcTaBr4Tb rrocTaHoBKy 3aAaqr{ Aprc cepTaur4r.r.

Kornqecreo ocHoBHhrx pe3ynbraroB, rrpeAcraBJreHHbrx B Ar4ccepraqnu (10) n

aerope$epare (6) orrrrqaercfl 6es alaJru3a vr yKi*anr4s np[qr,rHbr

HECOOTBETCTBI,Ifl.

flo cyruecrey:

B onucrnaeuoft uareMarr4qecKoft lroAerra npoqecca $opnnuponaHfl.rr nrnepHofo

cBapHofo ruBa He yqTeHa HeoIHopoAHocTb rrpocTpaHcTBeHHoro paclpeAeneHEs

I4HTeHCI4BHOCTII na3epHoro Ll3nyqeHvIfl, a TaKXe BIIvtfl:alae renlOO6Uena :a C.{er

KoHBeKuar.r Ha (poplrraponanue KaK cBapHoro rrrBa, TaK H o6-nacru

TeMrrepaTypHof o HeKpo3a coeAr4HseMbrx TKaHer{.

4. B pa6ore SKcrrepuMeHTilJIbHo rroK€rsano H3MeHeHr,re 3Heprr4lr aKTr.rBarlnrr n

rIpeA3Kc[oHeHIIrIiuIbHoro MHoxurers B ypaBHenua Appenvyca Errs. $asonoro

repexoAa Aeuarypaquu ans6yrvrr.rna npn 4o6aueuuu B HaHoAr4crepcHyro cpeAy

yrnepoAHhrx uauorpy6oK, Ho He npplBoAvrrcfl, anaJwrs npr4rrr,rH TaKr4x uguenenrafi.

3arc"rro.renue

OrueqeHnrre 3aMerIaHLIt He BJIT.L[ror na o6qyro rroJroxc4Tenbrryn orIeHKy loryrreHHhlx B

Ar4ccepraqur.r Ps6ruH a A.U. pe3yn6raroB.

Cvuraro, qro AHccepraIIHs Ps6rnna !-14. <d4cc.rreAoBaHr.re u:ueneunfi $u:u.recrrax

xapaKTep[crllK opraHLIqecKHX HaHoArlc[epcnhrx cpeA rroA eos4eftcrnueM na3epHoro r.r3[yqeHr{s

npLI cBapI4BaHuI,I 6prororaqecKlax rKaHefiD sBnflercs 3aKoHqeuuoft uayvno-xna-nurpuraqraouuofi

pa6oroft, errnorneHuoft aBTopoM caMocrorreJrbHo, o6laAaer BHyrpeHHr,rM eAr.rncrBoM,

coAepxuT HoBhre HayuHhle p*ynbrarhr tr rroJro)KeHr4r. OcnoeHrre Hayqubre pe3ynbrarbr

AlIccepraIII4lI onyoluronaurr B perleH3r.rpyeM6rx HayqHbrx lrs$a]F]utrx. AnropeSepar vr

orry6nurcosanHhre pa6orhl rro reMe Ancceprarlur,r B noJrnou o6reue orpaxaror ee co4epxaHue.

Teua u coAepxaHl,Ie Ar.rccepraqnouuoft pa6orrr coorBercrByror [acnopry

crelll{anbHocrn 1.3.8 (01.04.07) - <<@rasr.rKa KoHAeHcr{poBarruoro cocro.rrn}rr>> cornacno n. 2

<TeopernuecKoe I{ SKclrepr,rMeuTar-rbHoe r{ccJreAoBanrae $usu.recKax csoficrn HeylopsAoqeHHhrx

HeopraHuqecKI4x H opraHHqecKplx crIcTeM, BKJIIOTITU KJTaCCUIIeCKI4e LI KBaHTOBhTe XT4AKOCTI4,

creKJIa paslr.mofi npl,IpoAhr v Ar{clepcHbre c}rcreMhr), rr. 4 <TeoperuvecKoe r{

3KcrIepI4MeHTaJIbHoe LlccneAoBanr{e nos4eficrnnx pa3nraqnhx Br.rAoB rasnyuenufi,

BblcoKoreMneparypuofi rrnirMbr Ha [p]rpoAy rasrdeneHnft Szsuuecrrnx csoficrs
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KoHAeHcrrpoBaHHbrx BerrlecrB)), rr. 5 <Paspa6orKa MareMarr,rqecKnx rtoAerefi rrocrpoenu.s

$a:oesrx Ar.rarpaMM cocrosHur H rrpofuo3prpoBaHue r.BMeHeHI,Is $u:uuecrnx ceoficre

KOHAeHCT4pOBaHHbTX BerrIeCTB B 3aBrrCrrMOCTr.r OT BHerrrHr.rx yCnOnUfi IrX HaXO)KAeHVrfl>> U n. 6

<Pa:pa6oma 3KcrreprrMeuTaJrbHbrx MeroAoB Lr3yqeHr,rs $usuvecrnx cBoficrB w co3AaHLIe

Sa:uuecrax ocHoB npoMbrrlnesnofi rexHo.rror[r4 fionyqenufl Marep[tuoB c onpeAeJIeHHbIMI4

csoftcrBaMn).

[uccepraqux coorBercrByer rpe6onanNxlr n. 9 flo:roNeuux, yrBep)KAeHHoro

flpaanremcrBoM PO (O npr4cyxAeHr{H yr{eHhrx crenenefi>> or 24.09.2013 f. Ns 842,

rpeAbsBnfleMbrM K KaHAlrAarcKr4M Ar4cceprarlr4rM, a ee aerop Ps6xraH fiv'urpnfi I4ropeenu

3acnyxrdBaer npucyxAeHr{r ytreHofi crenenr.r KaHA}rAara (frasuro-MareMarlatlecKux HayK no

crerlr{i}JrbHocrpr I.3.8 (0I .04.07) - <Opr:pxa KoHAeHcprpoBaHHoro cocrosHllt>.

[aro corlacne Ha BKrroqeHrae Moux [epcoHanbHhx AaHHhrx B IoKyMeHThr, cBfl3aHHhle c

pa6orofi Ar{cceprarl}rounofo coBera 24.1.078.01(A 002.060.01), u nx ga:nHefiruyrc o6pa6orKy.

Brrcoroxna-nn$uqrEponanHsrfi re4yrqnfi
Hayunrrft corpy4Hr,rK orlena KocMuqecKr4x
ra:nyuenrafi,
Oe4epa"rrnoe rocyAapcrBeHuoe 6roANersoe
yqpe)KAeHue HayKi4 Ousrdqecrufi uucrnryT uM.
fI.H. Jle6eAesa Poccuficr<ofi aK4evrptu HayK
(oI4AH),
,u. $.-rrl. n.,
crapuufi nay.+mrfi corpy4uun PAH 3 asecrosc x as. I4puya HuKonae sHa

floAur,rcr 3asecroscKoir LI. H. :areparc
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