


B PO ua 6are AO <<BIilryICB> pa:pa6arsrsaerc.fl rrpoqecc rroJrfreHr{t
BblcoKonpoqHblx BonoKoH rpexcra4ufinrru MeroAoM rem-SopMoBarrur: nepeBoA

[onl4MepHoro pacrBopa B cocrotrHr4e reJrfl, SopvronaHze u3 reJr{ BoJIoKoH c
rrocneAyroul[M yA€uIeH14eM pacTBopr{TeJrt (uepexo4 rcceporenro)

opLIeHTaIII4oHHoe BbITtrLIBanze c$opMoBaHHbrx BoJroKoH. Enaro4apr npuMeHeHLrro

STO|O MeTOAa yAanOCb HA IIOp'AOK IIOBbICLITb [pOqHOCTb BOJIOKOH II3

cBepxBblcoKoMone(yJl.apHoro noruerureira (CBMn3). OAuaro Aocrurlryrrre
3HaqeHZ.{ [poqHocTI4 cocraBJr.f,ror He 6onee l0o/o or reoperr4rrecKofo npeAeJra.

BoloxHa nonfralor uI3 HI43KoKoHrIeHrprapoBaHHbrx (I-5%) pacrBopoB
CBMI3 Ha ocHoBe MeAI4qLIHcKoro Ba3eJrprnoBoro MacJra (BM), cocraB Koroporo
[peAcraBneH xr4AKvrMu napaQznavru. O4uaro r43) reHLrro Brrprfl:Hhlfl pacrBopureJrt
Ha crpyKTypy u ylpyro-upoqHocrHbre cBolrcrBa BoJroKoH yAenrercr HeAocraroqHo
BHI{MaHkIx. Bcle4crBl{e nucorofi reMneparypbr KlrrreHrrnr (>300"C) Lr 3Haqr4relrnofi
Bt3KocrI{ yAaneHLIe BM zs reJlb-BoJlorcna CBMII3 npe4craBJr{er co6ofi cnox<rryro
HafrHo-TexHLIqecKyIo npo6nerr,ry. ,{o nacrorqero BpeMeHrir kTMeroullrecr cBeAeHLnr

He Aalor oAHo3HaqHbIX orBeroB Ha Bortpocbl o BrnqHravr Ha crpoeHlre n csoficrsa
BoJIoKoH CBMII3 ocraroqHoM pacrBoprrrem u ero orrrr4M€urbHoM coAeplKaHLrv.

Kpoue rofo, BbrcoKze reMneparyphr pacrBopeHkrfl CBMIIO (- 180oC),

Qopvronauur v Bhrrrrr{BaHlrtr BoJroKHa (lo 150'C) npr,rBoArT TaKx(e K

v nonl4Mepa, qTo

u 3arpr3HeHr4eM

repMooKrlclurelrHoft AecrpyKrlar4 (TOD pacrBopr{reJrt

corrpoBoxtAaeTcf, H3MeHeHI4eM XI4MLTqeCKO|O COCTaBa

MHOTOKpaTHOTO r{Crroirb3oBalF^]/lfl. c yrerovr [epeqr4cneHHbrx

BJIII'HI4C KAIICCTBA U KOJITEqCCTBA OCTATOIIHO|O PACTBOPI4TCJUI

pacrBopr.rreJr{ npoAyKraMr,r AecrpyKrlLtr4 (lIA), Aerras. efo HerrpuroAHbrM 1^nfl

Qzsraro-xr.rMlrrrecKkre csoftcrna BoJroKoH cBMlIS AoJrxHo

AocraroqHo no4po6no.

llosrouy reMa Araccepraqzonnofi pa6orrr
Bzrroponuva flBIrflerc4 HecoMHeHHo, axryalrHofi
lpaKTuqecxofi TorrKH 3peHLr.{.

Hal rHa.s HosrasHa pa6oru olpeAenrercr cJreAyroulrrM:

1. Buepnrre u3yqeHbl crpyKTypHbre rrpeBparqenvr H MexaHr4qecKue cnoficrsa
BoJIoKoH CBMIIS B 3aBI4crIMocrI{ or coAepx{aHvrfl.B HLrx pacrBopr,rreJrf, B rrpoqecce
opveHTaIII{oHHOrO BbIT.f,n{BaHI4r BOJTOKOH B CpeAe pacrBopuTeJrr u B cpeAe
roptqero Bo3Ayxa. lloraganor rlTo npLI BbrcoKr4x KparHocrsx BhrrrxKtr ocraroqnrrfi
pacrBopl{TeJlb JIOK€IrILI3OBaH B 3aMKr{yrbrx y3Ktrx [opax 14 rrpen.rrrcrByer

QopuupoBaHr4ro Bbrc oKoopr4eHTr4poBannofi BbrcoKoKpLrcr€uuruqecrofi

oocTotTeJIbcTB,

Ha cTpoeHlre Lr

6urr Lr3freHo

Corconona Alerccan4pa
KaK c nayrnofi, TaK 14 c

rr,rnrposz6pullxpHofi crpyKrypbr. lloxa:aHo, qro Anfl rloflyqeHr4r BonoKHa c



nporlHocrblo BbIIrIe 360 cFVrexc, coAepxaHr{e pacrBopuTeJr-[ He AoJDKHo

npeBbrruarv 0.5o/o.

2. Oupe4eJIeHbI ocHoBHbIe 3aKoHoMepHocrLr vycnoBufl yAaJreHLr-rr pacrBopvrrenflv3
BoJIoKHa. Ha ocnos alr^r4kr rlon1nreHHbrx sKc[epr{MeHTzlJrbHbrx AaHHbrx pa^:pa6oraHa

MOAeJIb, ITO3BOJItIOUIat OlpeAeJrrTb cooTHorrleHue [onrrMep-pacTBopuTeJlb B

BoJroKHax CBMil3.
3.Pazpa6oraHbl Szsraro-xLIMlrrrecKLre MeroAr4KLr r4ccneAoBaltrfl. Kr4HerrrKu

TepMooKI{cJILITeJIbHoft 4ecrpyKIIHLI v aHaJrkr3arrpoAyKToB oKzcJreHLrrr pacrBopkrrers,
14 uoJIXMepa. I4:y-reHa KI{HerLrKa, olpeAeneHa eS$errvrB*afl, sHeprur aKTLrBarJvrLr

upoqecca repMooKncluremnofi AecrpyKrIVLr pacrBopvreJr.s, onpeAeneH
xraNax'Iecrufi cocraB [poAyKToB AecrpyKrlr.rr4, xapaKTepu:yrorquficx H€rlrr4qrleM

3HaIII{TeJIbHoro KolI4rIecTBa IIontpHbIX KI/tcnopoAcoAepx{aIIII4X lpyln Irleyreno
B lruflIJLre IIp oAyKTo B A e cTpyK rlvru Ha S n:Hr o -xLI Mr.rq e c KLr e c s ofi cre p acTB op u r e rrfi u
BoJIoKoH CBMII3 Ycranosreuo Blrvrfl:avre [poAyKToB oKr{cJreHr{fl Ha aAre3Lrro

BoJIoKHa CBMilS K MeraiIJII4rIecKrIM noBepxHocrrM TpaHc[oprnpyroqnx fturer Ha

onrrrrrofi'ycraHoBKe.

4. llpegrox{eHbl kr aupo6npoBaHbl e$SemuBHbre cnoco6rr perenepaqru
pacrBopureJrr or [poAyKToB AecrpyKrlril c rroMorrlbrc ero @znrrpaqzu Lr

a4cop6quonnofi orrl4crKI4, a raKx(e Su:urco-xlTMuqecKLre MeroAhr orlelrKr{ KaqecrBa
pereHepupoBaHHof o pacTBopuT errs..

I4cnomsoBaHvre coBpeMeHHbIX $vrsnro-xr4MrlqecKr4x MeroAoB LrccJreAoBauvrfl.

no3BoJILtJIO aBTOpOM OrIpeAeJrr{Tb Mecra JroKaJrlr3arlkrkr vr Aonycrr{Moe ocrarorrHoe
coAepxaHue pacrBopLrreJr.rr B foroBoM BonoKHe, UeO6xoAr{Moe AJrs Aocrr4x(eHrfrt
MaKcI'IM€lrIbHbIX [porrHocrHbx csoficrs BoJIoKoH, orIeHI{Tb I43MeHeH}re efo
pacrBop{rcqefi cnoco6nocru BcneAcrBlre AecrpyKrltroHnbrx rpoqeccoB,
rrpeAnoxuTTb eSQerrnnHue cIIocoObr pefeHeparlzlr pacTBopnTeJrr,
OO€CIOIIITIBaIOIII{e BO3MO)KHOCTb ero MHOTOKpaTHOTO UCIIOJIr3OBAHIIA, ynfruleHLre
cra6zlrnocrkl [poqecca [onf{eHr.rr v [ocrof,HcrBa ylpyro-[potrHocrHbrx
xapaKTepLIcrtlK BoJIoKoH, a raK)Ke cHLrxeHI4e ce6ecror4Mocrl{ rrpoAyKql,rv.
O6ocuonaHHocrb BbIBoAoB B pa6ore o6ecne.reHa aHaJrr43oM irrrreparypHbx
AaHHbIX, UOCJIeAOBaTeJIbHOCTbIO rrOCTaHOBKr.r r4CCJIeAOBareJrbCKLrX 3aAarr,
KoMTIJIeKcHIIM I{crIoJIb3oBaHueM coBpeMeHHhrx Sra:urco-xvMzqecKrrrx MeroAoB
perllcrpallkIkI u o6pa6orrz gKcnepLIMeHT€lJrbHbx AaHHhIx, corJracoBaHHocrbro
[oryqeHHbrx pe3yJrbraroB c r{ccneAo BaHr4flMvr Apyrr4 x aBTopoB.

.{ncceptalll{oHHat pa6ora cocrol{T r43 BBeAeHr4r, qerbrpex rranr 3aKJrrorreHr{t
vr 6u6luorpaSuuecxoro crucKa. Marepuar r.r3Jrox{eH Ha 159 crpaHr4rlax Lr
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rpounnrccrpnpoBau 59 pucyHKaMH u 17 ra6trvrlaMr4. O6qee coAepxaHne pa6oru
AocraroqHo rIoJIHo orpax(eHo B pr4cyHKax u ra6lzqax, a ocHoBHbre pe3yJrbrarbr
uo4po6no o6cyx4enbr B ocHoBHoM pa3Aene n o6o6uleHbr B BbrBoAax.

B o n n e4 en n n c Q opMynrpoBaHbl TaKLr e neo 6xo4raMbre An.r ALr cc epraql oHHofi
paoorbl aKTy€uIbHocTb, IJaYrIJaS, HOBr43Ha r{ npaKTuqecK€lr 3HaquMocrb, rIeJIb rr
3AAarilI LI C CJI eA O B alJ?f'fl , n OJI O)Ke HLITI, BbI HO CI4 M ble Ha 3 aIIII4 Ty.

B nepnofi r.rrane, ALlccepraqvonnofi pa6oru npeAcraBJreH JrrrreparypHufi
o6:op, pacKphrB€rronrr4ir reMy r,rccJreAoBanvrfl,, paccMorpeHbr o6qze
3aKoHoMepHocrLI nepepa6omz CBMIIS n nrrcoKolpoqHoe BoJroKHo c rroMorUbro
MeTO.[a renr-QopMoBaHr4r. O6cyN4arorcr Borrpocbr QoprrazpoBanvrfl
MoneKyntpHofo 14 HaAMoJIeKynrpHOrO CTpOeHUS BOJTOKOHl.lBJTtTflldLTe pacrBoplrreJrt
Ha 3TI{ npoqeccbl. llpr,rne4eH6l AaHHbIe o [poqeccax TOA Mr{HepaJrbHhrx MaceJr,

cllocooax vx pereHepatJlra LI oqr4crKLr or MexaHr[rrecKlrx upnruecefi. Paccuorpenu
Szszrco-xlrMuqecKne MeroAhr uccneAoBalIvrfl,, Hcrronb3yeMbre Anfl u3yrelJufl

KaqecTBa pacTBopr4TeJrr.crpoeHrrr z csoficrn BoJroKoH r4

Jlzreparypnrlfi o6sop coAep)Kur 2llucroqnzros. Asrop npon€rr a:aaJftr3 u
cLIcreMarl43l4poB€ur znQopvraql4ro, rlo Szsutto-xt'tMr4qecKr4M ocHoBaM noJryrreH11rr

BblcoKollpoqHblx BoJIoKoH CBMII3 MeroAoM rem-QopMoBaHr{{ c r{crroJrb3oBaHr{eM

yrJIeBoAopoAHbIX pacrBopurenefi. O6sop AoBonbHo zuQoprr,rarnBeH r{ arcryuureH,

coAep)KLIT 6olrruoe Korl{qecrBo ccblJroK Ha cBex(ue pa6orrr B rrpeAMer:nofi o6tacru
Auccepra\uu.

Bo nropofi r.nane paccMorpenrr o6reKThr lr gKclepr{MeHT€rJrbHbre MeroAbr
LIccJIeAoBaHvIfl,, no4po6no oullcblBaerc.f, npoqecc [oflyqeHurr o6rexron
I4ccJIeAoBaHVs. LI MeroAbI LlccneAoBattuit, ucnonb3yeMhrx aBTopoM, cpeAr.r Koropbrx
OCHOBHbIMLI tBJLf,IOTCt TaKI4e COBpeMeHHhIe LIHCTpyMeHTII, KaK ?IK V yO
cneKrpocKolrnt, au$$epenl{l4€rnbHas cKaHr4pyroqair KaJroplrMerpufl, x4epnufi
MaTHI4THbIIZ pe3oHaHc IIpIpoKLIX ttuttuit, peHTreHocrpyrcrypHr,lfi aHaJr?r3,

oIrrLIqecK€uI vr cKaHllpylolqar gneKTpoHHuur MurKpocKorrur, porarIuoHHEUI
BplcKo3llMerpvrfl.I{ MexaHl{qecKr4e Lrcrrbrranvr.s. Beru.rzny a6comornofi [optrcrocrl{
BoJIoKoH onpeAeJI{nLI MeroAoM HacbrrrleHufl. Melrrvepa. B pa6ore rrpeAJro}KeHhr

crleKTpo cKonuqe cKI{I4 MeToA aHAnLr3a p a3Mep a 14 pacnpeAeneHr{r pa3MepoB rracrkr rl
nprElueceft B cocraBe orpa6oraHHoro pacrBopuTerrfl., a raKx{e Me.4b-xene3o-
rco6a-rrrr-6l4xpoMarH€ul IIIK€uIa Anr olpeAeneHr{rr rlBerHocrn BM Qororrerpr4qecKr4M
MeTOIOM.

ConorynHocrb gKcneplftMeHTanbHbrx MeroAoB kr aAanrlrpoBaHHbrx K
peIIIeHzIo [ocraBJIeHHbIX 3aAaq MeroArlK, cBlrAereJrbcrByeE o rnanuQzrarJuu
Coxolona A.B., yMeHLIkI l4crloJlb3oBarb coBpeMeHHbIe MeroAhI LrccJreAoBaHvrfl. B
HafrHo-r{ccJreAoBarenrcrofi pa6ore.



B rperbefi
ocnosHofi rIacrLI

HraBe AnccepraquoHHofi pa6oru, Koropaf, orHocnTcr K

pa6oru, npeAcraBneHhr pe3ynbrarbr sKcnepzMeHT€urbHbrx

I{ccJleAoBatrutrt IIo u3fIeHI4Io crpoenprfl vr Qzruro-ivrexaHnrrecrnx cnoficrB BoJroKoH

CBMII3 B Irpoqecce opI4eHTaIIr{oHHoro Bbrr{rr.rBaHr4r BonoKoH B cpeAe

pacTBopllTelIfl, LI B cpeAe foptqero Bo3Ayxa; ycTaHoBJIeHbI 3aBlIcLIMoCTI4 BIrkIsIlkIfl.

coAepxaHkTrl ocTaTorlHoro pacrBopl4Tens Ha QopvrzpoBaHr4e op[errrHposaHHofi
KpllcranJrz.Iecrofr crpyKrypbl BbrcoKorrporrHbrx BoJroKoH CBMn3 B rpoqecce
BbITf,fLIBaHvfl; yCTAHoBJIeHbI 3aKoHOMepHOCTLI yAAneHvIfl paCTBOpnTeJUI LI3 BOIOKOH

CBMIIS; olpeAeneHbl Mecra JloKanr{3arlr{r{ pr [poBe.qeHa orIeHKa BJrvrflHLrfl

coAepx{aHlls ocraroqHofo pacTBopxreJr-tr Ha Qnszro-xr{Mr4rrecKHe csoficrsa
[onrraeMbrx BoJroKoH.

rlerneprar rJraBa tBJl.rerct rrpoAoJrlKeHzeM o6cyx4enxx pe3ynbraroB
gKcIrepkIMeHTzuIbHbIX kIccneAosaHufi. B 4annofi rJraBe rrpeAcraBneHbr pe3yJrbrarbr

sKcreplrMeHr€urbHbrx HccneAosaHrfi rpoqecca TOA u rpoAyKroB AecrpyKrluu
pacrBopl{TeJrt u [onplMepa, o6pa:yroqr4xc.f, B npoqecce uon1n{eHlrr BoJroKHa;

ycraHoubna B3aLIMocBt3b Slasrzro-xlrMrrqecKLrx csoficrs pacrBopureJr.rr (qser,
B-l3Kocrb, KoHIIeHTparrvs. C:O-rpynn) co crerreHLro ero AecrpyKrlr4r4 Lr onpeAeJreHa

e$Qerrr.rnHat oHeprvrfl aKTvrBaIJupr TOA pacrBoplrreJrr B ycnoBrr.f,x MoAeJrbHoro

3KclepHMeHTa, lpra6luxeHHoro K TexHoJrorr4qecKoMy [poqeccy; [peAcraBneHbr
pe3ynbrarbl aHaJILt3a xkTMnqecKoro cocraBa rrpoAyKToB AecrpyKrlr4r.r CBM|I3, na
ocHoBaHI{I4 Koropblx 6rula ycraHoBneHa [plrqzHa rrpLrJrr4rraHLrt BoJroKoH K
TpaHclopTlIpyIouILTM raJIeTaM B TeXHOJrOfr4qeCKOM rrpoqecce; npeAnoxeHbr
cnoco6g pereHepaIII4I{ xlrtMLIqecKoro cocraBa u oqlrcrKkr or MexaHlrqecKl[x
uplEIr,recefi otpa6otaHHoro pacrBop[TeJlr u Suszrco-xkrMr{qecKLre MeroAbr oqeHKr4

ero KaqecTBa.

Brrno4rr, cAenaHHble aBTopoM Ha ocHoBaHr4r.r Bcero o6t6rraa nolyrreHHhrx
gKc[epuMeHT€uIbHbIX .qaHHbrx B Tper*efi n qerBeprofi rnasax rroJrHo u, qerKo

orpaKaror ocHoBHbIe .qocrrDKeHr{r [poBeAeHHoro r4ccJreAoBannfl. Ilpone4ennoe
Corolonuru A.B. uccJIeAoBa;nue cBuAerenbcrByer o roM, qro aBTop n 4ocrarounofi
Mepe BnaAeer Mero.qaMl{ HafrHoro analrvr3a, o6lagaer AocraroqHo BbrcoKr.rM

ypoBHeM rloAroroBneHHocrl4 B o6.uacrn reopzr{ Lr npaKTuKr{ HafrHbrx
uccJrenoBauuit.

llo reue Alrccepraqrau ony6rr4KoBaHo: 12 re.rarHnx pa6or B xypH€urax,
BXoAtIqnx B crlucoK pelleruvpyeMbrx xrypHanoB, peKoMeHAoBaHHbrx BAK, Lt

MexAyHapoAHbIX 6az r\krrLrpoBannfr. lloryrenHbre pe3yJrbrarbr AorfiaAbrB€uu4cb
aBropoM sa 13 Bcepoccuficrux u Mex4yHapoAHhrx rconQepeHrlz{x no npoQznro
BbrrroJlH.rrBrrltxcr 14 ccJre.rloB algtuit.



HayrHue ny6nuraq w u aerope Qepar rroirHo crbro orpaxaror coAepx{ anvre kr

ocHoBHbIe BbIBOAbI AIdCCeWaTJI".IVT, a rrOJrOXreHI{t, BbrHOCLrMbIe HA 3arrlr.ITy,

AocrarorrHo [oirHo orpax(eHbr n ony6nuKoBaHHhrx pa6orax.

PercovrenAallnrl rro ucrroJrb3oBaHnro pe3yJrbraroB rr BbrBoAoB Arrcceprarlu[

Pe:yrrrarrr Aucceprarlzonnofi pa6oru Coxorosa A.B., pa:lpa6oraHHbre

cnoco6rr pereHepalllln pacrBopr{TeJrr v yllaJTenufl, pacrBopureJrr Lr3 BoJroKoH

CBM|IS, gKclepI4MeHT€uIbHbIe MeroAI4Kr{ aHarrv3a coAepx(aHLrr ocraroqHoro
pacrBopl4TeJlt B BoJIoKHe 14 orIeHKr4 Kaqecrna BM MoryT 6rrrr r{crroJrb3oBaHbr

OfEOy BO <Poccuircrcufi xI4MLrKo-rexHoJrorkrqecrufi yHlrBepcLtre'r) LrM. [\.14.
Men4eneena, Vlycrvryra BhrcoKoMoJreKyn-spHbrx coe4zneuzfi PAH (r, Canxr-
flerep6ypr), @zsnro-rexHr.rqecKoro r4Hcrtrryra vrv' A.O. I4o$Se PAH (n CaHrr-
llerep6ypr), I4ncruryra ne$rexlrMLrqecKoro clrHre3a zrra. A.B. Tou.rzeea PAH (n,

Mocrcna), a raKxte [peArlpI4rrvrflMu r4 HafrHo-r{ccneAoBareJrbcK}rMLt r{HcruayraMtr,
3aHllMarcrr\uvtucfl uepepa6omofi neQraHux npoAyKToB LrJrLr [onfreHr{eM HoBbrx

Marepn€uloB H LIHHoBaIIr4oHHbrMz rexHoJrortrflMvr uepepa6omu CBMIIS.
Marepzalrr Al4ccepraquonHofi pa6otr 6snu r4crroJrb3oBaHbr rrpr4 pa:pa6ome
rexHoJlorz.recrofi LIHcrpyKIIvLt PO BC. 25160.0088 <dlpoqecc rir3roroBJrenufl,

cnepxupo.ruofi tIoJILIsrLIJIeHoeofi Hvrrvr lI3-2> 14 BHeApeHbr Ha orrbrrHoM

npor43BoAcrBe oKcnepr4MeHraJrbHoro 3 aBoAa AO (B HI,IUCB ).

Buecre c reM, no AI4ccepraIlpronnofi pa6ore Cororona A.B. LrMerorcf,

cne,Ilyrcuue 3aMerraHz r :

1. Anrop B pa6ore [clonb3yer purnuqHbre MeroAbr LrccJreAoBanvrfl.

oKLIcneHHbIX oOpa3I{oB MacJIa, IlonfleHHbrx IIpI4 pa3nI4qHbIX TeMnepTrypax vT

BpeMeHLI HarpeBa (raffi. 4.I .quccepralluu): Irfr{ u Y(D-cneKrpocKorrr{ro, MeroA

onp eAeneHLIs uBerHo crtl, porarlr{oHHyro BlrcKo3r4Merpuro. B oupo c cBr3aH zrtaenno

c MeroAoM poraqaonHofi Bl4cKo3rrMerplrra (puc. 4.10). Anrop rpeAcraBLrJr

pe3yJlbrarhl aH€uILI3a Bt3Kocr[r roJrbKo no AByr!{ o6pasqarvr: ucxoAHoro Lr reMHoro
oKLIcJIeHHoro. VragaHo, qro pocr B.rl3Kocrr4 rrpoucxoAr4T IIpu rrry6ororra oKl{cJreHrrrrr

Macra, a raKx{e B pe3yJlbrare ero yrnorHeHur. (crp. 120 auccepraquu). flo.reuy He

6un uponeAeH analrvr3 Bcex o6pa":qon 14 He [ocrpoeHbr 3aBricr.rMocrr{ r{3MeHeHr{t

Btr3KocrLI or reMrleparypbr rro aHaJrorr{t4 c puc 4.5 (Aaunue I,IK cuerrpocrouzu) u
puc. 4.9 (z:vreHenlle IIBerHocrLI ivracna)? BosNaoxHo, gro rro3BoJrr4Jro 6u nyreM
peolofnqecKr4x rrccJreAoBaEkrkr ycTaHoBr4Tb

TepMooKr{cJrnreJrbHofi 4ecrpyKrlur{.

HaqaJro rrpoTeKaHr4rr



2. Karofi rapaMerp (xaparrepzcruxa) pacrBopr4rer-s orpeAenrer Bo3MoxrHocrb ero

4anruefiruero ucrloJlb3oBanus. B rrpoqecce [onyqeHr,rf, sororHa? VI KorAa
pacTBopl4relr neo6xo4l4Mo pereHeplilpoB€trb, npoBoAr4Tb oqrrcrKy oT upnvreceft?
3. Kar pelleHa 3a\aqapereHepalluLrvryrvrrrrrca\vu€rJrroMocraJrr4KarHoro agcop6enra
rro cJre ero HcrroJrb3oBaHrur (4racc epr ar1krfl, c . 7 4)?

4. B pa6ore yKuBaHo, tITo B KaqecrBe gKcrpareHTa rrpr4 yqanennvr Ba3eJrr{HoBoro

MacJIa z3 BonoKHa I{c[onmyercr H-reKcaH, rcoroprrfi, KaK I43BecrHo, orHocr4Tc.f, K

Knaccy B3pbrBo-[o)KapHoolacHhrx coeAr,rneHzfi s cl4eclr c Bo3A]D(ovr. CyqecrByrcT
nLr Apyfue, B ToM rILlcJIe oe3onacHbre SKcrpafeHTbr Anr yA€LJreHkrrr MacJIa u3 BoJroKHa.

I4ccreAoe alracb rrtr krx eS S errranso cru?

5. llo.reNly aBTop He I{crIoJIb3oB€rJr s cnoefi pa6ore nav6oree [pocrbre MeroAbr

cHLDKeHLTfl BIrvrflle^lr.{ oKLrcJrenus BM n CBMII3 BBeAeHLTeM aHTr4oKcr{.rIaHToB B

cocraB BM ernn upoAyBKy ycraHoBKrr lrHeprurru rasou?
6. Ha puc. 3.2 npeAcraBJIeHbI pe3yJlbrarbr peHTreHocrpyKTypnoro a*arrvsa
HaAMoJIeKyn-[pHoro cTpoeH]IrI paccMaTpLIBaeMbIX BoJIoKoH CBMI3 c pa3nuqHbrMr4

KparHocr{Mr,r Bbrrf,ruBaHr4rr. llouerray Ha puc.3.2a Ha SoroauQpaKTofpaMMe
o6pa:qa c l,:1.7 s 6onruux yurax LrHTeHcr4BHocrb naz6omruafl Ha (rroJrroca), a
He Ha 3KBarope? Anrop oruz6oqHo cquraer, qro rrpr4 AaHHofi creneHrd Bbrrq)KKu

o6pa:eq I,I3orponHufi, xotr na6mo4aercg ne6oJrbrrr€u opr4eHTauur Kplrcr€rJrJrlrroB

TIOJII4 gTI4JICHA.

Tarxe npn o6cyx4enurvr gKBaropl{€LJrbHoro paccefl:aLrr peHTreHoBcKoro u3nrreHr4t
xoreJlocb 6H s AorIoJIHeHze K SoropeuueHorpaMMaM BrrAerb gKBaropr{aJrbHbre

4u$parrolpaMMbr, KaK OOJIbIIILIX, TaK 14 B MurJrbrx yurax. B qacrHocru, vr3

B reKcre 4uccepmqzu) HercHo,QoropenrreHorpaMMbr ee o6cyx4eHrax

B

(u

rlpt4cyrcrByer JII{ upu 6onrruLIx KparHocrrx Bbrrr}KKr{ MoHoKJrraHH€ur Sa:a lI3.
Errlo 6rt xelareJlbHo paccqllTarb rrapaMerpbr Kpr{crzurrr{qecrofi peuremu lI3 u
yKa3aTb a3LIMyT€urbHyro uonylllnplrHy ((oTHocLrTeJrbHo y3Kt4p) SKBaTOpr4€UrbHbrx

peQrexcon.

7.8 guccepralluu yac.76,127-129 
-yKa3ago, 

qro npu I4K-HIIBO uccleAoBa:rrvrvr

BoJIoKoH rny6una [poHI{KHoBeHut LI3JIfreHr4.rr cocraBJr-nna Ao 1.5 nar<rra rrpr.r roJrrrlr.rHe

BoJIoKoH 8 MKM. Hacronrxo rloKa3areJrbHa rronfreHHar KaprlrHa oKrlcJreHn I
rloBepxHocru Anfl BoJIoKHa B rIeJroM, z KaK ona 6y4er 3aBlrcerb or Al4aMerpa
soroxHa?

8. B amope0epare Ha c.16, <<noxurflrorcr rroJrocbr rrornouleHvrfl Ha qacrorax 1030"
1100, 1215, 1720 vr 1740 cna-l, Koropbre orHoc.f,rcr K BaJreHrHbrM Lr

4eQopuaqI{oHHbIM rone6anusvt C-O, C:O n C:C rpyrrr) 
- rplrBeAeHHbre

BoJIHoBbIe .rucra He orHoc.arct lrkr K BiureHTHbrM, Hr4 K ge$opuaquoHHbrM

lpynll; cooTBeTcTByrorlr4e froJrocbr Haxo,qrTc.rr B coBeprrreHHo

r4s pvtc. 10 o4HosuaqHo Br4AHo, rrro oKr.rcJreHrre Ba3eJrr.rHoBoro

xore6anu.sl,r C:C
LIHbIX ,III{A[A3OHAX.



Macna He conpoBoxAaerc.f, o6pa3oBaHLIeM C:C csxsefi B cKoJrb-Hulygr 3aMerHbrx
KOJILIqECTBAX.

9. B anrope$epare na c. 17 
-r<punbre, 

rpr4Be46nHrre Ha puc. 11 He coorBercrByror
ro xapaKTepy reM, Koropbre AoJDr{Hbr rronrrarbcr IIpu ((qenHoM

aBTOKaT&IILITITIEIeCKOM IIpoqeCCe TepMLIrIecKOrO OKI{CJIeHI{,I yTJIeBOAOpOAOB) (n SrOu
cnrrae cKopocrb oKl4cneHllt co BpeMeHeM IloBbrluaerc_f,, a 3Hepfr,rfl, aKTvrBarJVLr

cHuxaercx).

llonyreHHax sQ$errvnHax gHeprnr aKTkrBarlur4 Ha HaqarbHoM srarre
repMooKl4cJlzreJlbHoft 4ecrpyKlltlu (77 rcfixlvronr) coorBercrByer cKopee cpegnefi
EasaAoBonbHo 6onrruoe BpeMr oKrrcJreHlrrr (I02-I04 u), ror4a KaK AJUr HaqturbHoro
gTarla oKLIcJIeHI{t cuHTerl4qecKux napaQxnoBbrx MaceJr oHa oKoJro 100 rlxc/uonr
(ctnr., HarpLrMep, doi: 10. 1 109/ICDL.201I.6015463).

.ftx upoxcmenvrfl. groro oqeHb xoreJrocb 6u ynz4erb z3Mepenr.re oKprcJrlrrenrnofi
cra6nnrnocrll LIcrIoJIb3oBaHHoro Ba3eJrlrHoBoro MacJra Apyrr.rMr,r MeroAaMI4 -HarpzMep, (4ocrynHbrM Arrccepranry) ACK uo ASTM E698-05 z ASTM 82009-
02.

10. B anropeSepare Ha c. l7 (4zcc. c.81). Kaxoe rperrMyrrlecrBo B LrcrroJrb3oBaHlrr4

IITKaJIbI IIBerHocrLt MXKFX no cpaBHeHl{rc c HerrocpeAcrBeHHo nsuepenHofi
onrr{qecKofi nnoruocrbro npu 500 nna? Jlnneinta tu sra umara?

B rercre ALIccepraIIIiIIl HMeerc.l HeKoropoe KoJrr{qecrBo AocaAHbrx oleqaroK
(<c noMolrlbrc ero QumrpaqlarE tr a4cop6quouuofi oqucrKe), (reJrb-BonoKHa

rloABepraerc{)), (MeroAoM HacbrrrleHu.f, Memrqepa) ra r.A.) Lr He oqeHb yAaqHbrx
TepM[HoB ((aHl{3orporrnfl o6reua>>, (rroJloca orBeqaer) (nuecro
(coorBercrByer) ulrur ((orHocLITc{)), (cracrora> Arrfl o6ogna.reHzs BoJrHoBoro
qkrcra n cu-1 r.r r.rr.

B qelou, BbrcKa3aHHbre 3aMeqanvrflHe cHrl)r(aror o6qefi rleHHocrtr pr sHcorofi
orIeHKLr ALrcCepraqnonHofi pa6orrr Coronosa A.B., HA TeMy <<BrusHr.re
pacrBopllTeJl.fi Ha crpoeHlle v Sxsnro-xlrtMrlqecKr{e cnofictna BbrcoKonporrHbrx
BOIOKOH CBepXBbICOKOMOneKyntpHOrO IOJILISTI4JIeHa, nOJI)ruaeMbIX MeTOAOM reJrb-

Qopuonanux>>, srruorneHHofi Ha coBpeMeHHoM HarrHoM ypoBHe, rBJr{erct
caMocro-{teltruofi,3aBeprueHnofi nayrHo-KB€urusvraqzonnofi pa6orofi, n xoropofi
I{3Jro)KeHbI HoBbIe HafrHo-o6ocnosaHHHe rexH[qecKl{e v rexHoJloruqecKl4e
peIIreHI4g, IIMeIOITIHe CyIqecTBeHHoe 3HarreHr{e Anfr pa3BlrTrr.tr oTpacnr4
coBpeMeHHoro nonl4MepHoro MarepnaJroBeAeHr4r,. BnuenepequcneHHble
3aMeqaHI'It He IrOABepfaIor coMHeHI{IO BbrCoKoe KaqecrBo [oryqeHHhlx
sKcrIepzMeHTaJIbHhIX pe3yJlbraroB, a raKxe BbrBoAoB pa6oru v He cHI4)Karor
onarolpr4rrHofo Breqarre lJr4fl, o Alrc ceprauzonnofi pa6ore.




