
OT3bIB 
o4)HUHaJihHOro 0ITII0HeHTa 

Ha ,n;HccepTal(H0HH)'lO pa6ozy OcTaWKHHoi EJin3aeeTLI EereeLeBHLI Ha TeM)' 

<<Hayqno-TeXHOJIOrH"'leCKOe OOOCHOBanue KOH~HQHOHBpOBaHHH 

OTpaooTaBmHX HOH006MeHHbIX CMOJI MeTO~OM BKJIIO'leHHH B DOJIHMepuoe -CBH3YJO~ee>>, rrpe~cTaBJieHH)710 Ha C0HCKaHHe yqeH0H CTeneHH KaH,n:H,n:aTa 

TeXHHqecKHX HayK 

no cne:a:HaJibH0CTH. 2.6.8. TeXHOJIOrH.8 pe,n:KHX, pacce.SIHHhIX H pa,n;HoaKTHBHbIX 

3IleMeHTOB (TeXHWieCKHe HayKH) 

Ha npe,n;rrplll[TH.SIX aTOMHOH 0T_PaCJIH np0HCX0,ll;HT HaK0IIJieHHe 6oJibIIIOro 
K0JIHqecTBa BT0pHqHI,IX pa;J;H0aKTHBHF,IX 0TX0,Zl;0B a BH,n;e OTpa6oTaBIIIHX 

110Hoo6MeHHbIX CM0JI (OHOC). ~eT HaKorrJieHHe TaKHX oTxo~oB, TaK KaK 3T0 

T_Py,n;Ho nepepa6aTLIBaeMhie 0TX0)];hl. 

IlpHMeIDieMbie B MHpe rrpoMhIIII.JieHHI>Ie TexHonorHH o6pa~eHH.SI c Olf OC 
M0)I(H0 p83~eJIHTb Ha ,n:Be 0CH0BHhie rpyrrnhI - ,n:ecTpyKTHBHOH nepepa60TKH H 

HMM06HnH3al(HH. B aTOMHOH 0T_PacnH PoccHH p83BHBaJIHCE, MeT0,}Jpl 

HMM06HJIH3~HH C 4}HKcaa;HeH pa~H0H)7KJIH,D:0B B n:eMeHTH)7lO, 6HT)'MHYIO H 

II0JIHMepeyro MaTpHey Ha na6opaTOpHOM H 0llhITH0~rrpoMLIIDJieHH0M ypoBHe. 

Ka)K,n:hlH H3 HID( HMeeT CB0H He,n;ocTaTKH, H pemeHHe rrpo6JieMhI IIpOMbIIIIJieHHOH 

rrepepa6oTKH OHOC .sIBIDieTc.s.c Ba)KHOH H aKTyarrLHOH 3a,n;aqeii:. 

TipH 3T0M rrpoM1>1III.JieHHLIX MeTo,n;oB o6pai:u:eHIUI c OHOC B PoccHH Ha 

,n;aHHhIH MOMeHT HeT, Ha 3TO eCTb p.SI,n; npHtIHH. KaK npaBHJIO, ace HCCJie~oBaTeJIH 

rrpoao,n:HJIH nepepa6oTKY He6oJihmHx K0nlflleCTB OHOC Ha onhlTH:&IX ycTaH0BKax, 
"' H rrepeH0C Ha TeXH0JI0rHtieCKHH ypoBeHh He ecer,n:a nonyqanc.si: y):(a'CJHLIM. 

Ilo3TOM)' HeT TeXHOJIOrHl.JeCKOH roT0BH0CTH ;J:IDI np0MhITTIDeHH0ro BHe,n;peHH.SI 

roT0BLIX ycTaH0B0K. 

CJIO)KHOCTH o6paIU;eHlllI c O11:OC o6ycJIOBJieHLI HX c1.,1rryqecTL10 H 

crroco6HocTLIO K pacce.s.cHHID; T_PaHcrropTHp0BKa OMOC no Tpy6onpoao,n;aM 

B03MO)I(Ha TOJILKO B BH,n;e rryJihTihI B CMeCH C rpaHcrropTHOH BO,D;OH. IlpH 
yana)KHeHHH ocymeHH1>1e OHOC 0HH Ha6yxa10T, yBeJIHtIHBaIOTc.s.c B 061>eMe, qTo 

BJIHSieT Ha 6e3onacHOCTh HX xpaHeHHSI. Ilo y,n:eJILHOH aKTHBH0CTH 6onee 70 % 
OHOC 0TH0CHTc.si K cpe,n:HeaKTHBHLIM PAO. 

Hccne,n;oBaHIDI, npoB0,D:HMLie B PocCHH H MHpe, Il0K838JIH, llT0 HaH6onee 
Ha,l(e)KHLIM MaTJ)HqHhIM MaTepHaJI0M ,n:IDI 4}HKcan;HH OMOC .sIBIDieTc.SI 

IIOJIHMepHhIH KOMrrayH,n:. KoMil03HD;HH Ha OCHOBe 3IIOKCH,]J;HbIX CMOJI .sIBJI.SIIOTC.SI 

pa,n;Ha1(HOHHO CTOHKHMH, a MO,n;H<pHKa~HSI )];06aBKaMH CHIDKaeT HX B.SI3K0CTJ, H 

3aMe~illleT 0TBep)K,n;eHHe, qTo ,n:enaeT rrpol(ecc 6onee TexHonorHqHI>IM. Ilpo6neMLI 
..._, V 

C 3TOH TeXHOJIOrHeH CB.sI3aHhI B OCHOBHOM C HepaBHOMepHOCTLIO pacrrpe,n;eneHH.SI 

rroJinMepuoro cB.s.r3yion.:i:ero B KOHTeiiHepe c OllOC H 0TCYTCTBHeM o6opy,n;oBaHHSI 
u 

~JUI TQqHoro ,11;03HpOBaHIDI H paBHOMepHOH no,n;aqH CMOJihI, qTo npHBO,ll;HT K 

He0,IJ;H0p0,[(H0CTH IIlliXTbl H yxy,n;meHHIO xapaKTepHCTHK K0HeqHoro npo,izyKTa. 
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OcHOBHOH rrpo6neMoii, K0Topyro Ha,n:o pemaTI>, 3T0 6onLmHH 061,eM 
OMOC, K0Top1,1ii HaKonneH Ha A3C PoccHH, 11 ocH0BHhIM KpHTepHeM BL16opa 

np0MhIIDJieHH0r0 MeTo,n:a .sIBIDieTC.SI B03M0)I(H0CTL K0H,[(HU:H0HHpoBaHHJI 

peaJihHhIX, reTeporeHHLIX no THny H xapaKTepHCTHKaM, OHOC A3C. 
B <I>rYII <<P A~OH>> pa3pa6oTaHa TexHonorHg BKJIIO"lleHRSI OHOC B 

llOJIHMepHoe CB.83yroru;ee Ha OCHOBe 3TIOKCH)];HhlX CMOJI. Co3,D;aHa OilbITHO-
u V 

rrp0MhIIIllleHHall ycTaH0BKa, K0HCTPYKIJ;IDI H npHHI(HII ,n;eHCTBH.SI K0T0p0H 

o6ecne"llHBalOT 0~H0p0,D;H0CTL rronyqaeMOH MaTI)HQbl, TQqHQCTh ,D;03Hp0BaHH.SI ee 

K0MII0HeHT0B II paBH0MepH0CTb rrporrHTKH. Heo6xo,n:HMO rrpoBeCTH HayqH0-

TeXH0JI0rWieCK0e o6ocHOBaHHe B03M0)KH0CTH ycoaepmeHCTB0BaHIDI ycTaH0BKH C 

u;enhIO ee rrpHMeHeHH.sI ,n;n.s.c K0Htt:H:QH0HHpoBaHH.SI peaJILHLIX OHOC A3C. ~ 
3T0ro Heo6xo,n;HMO ycoBepmeHCTB0BaTh TeXHonorHIO no BKJIIOqeHIDO 0110C B 

Il0JIHMepHoe CBil3yIOm;ee Ha 0CH0Be 3II0KCH,D;Hb1X CM0JI, o6ocHOBaTh H 

a,n:arrTHp0BaT:b npHMeHeHHe p83pa6oTaHHOH TeXH0JI0rHH ,D:JI.8 K0H~H~H0HHp0BaHIDI 

peaJILHhlX OMOC A3C c rrpHcyTcTBHeM MeJIKHX qJpaKIJ;HH. TaIOKe o6ocHoBaTh 

C00TBeTCTBHe rronyqaeMhlX II0JIHMepHLIX K0MnayH,D:0B Tpe6oBaHKSIM K 
V 

pa3Mem:eHHIO B K0HTeHHepbI ~JUI xpaHeHIDI B ycJI0BIDIX nyHKTa 

npHTI0BepXH0CTH0ro JaxopoHeHlUI. PemeHHe TaKHX BonpocoB .sIBn.sieTC.K 

Heo6xo,n:HMoii, Ba)KHOH H aKryaJILHOH Ja~aqeii. 
~eJILIO ,D:HCCepTa~HOHHOH pa6oTLI .sIBIDieTCll HayqHo-TeXH0nor11qec1<oe 

o6ocHoBaHHe K0H~HU:H0HHpoBaHH.SI OHOC MeTo,n:oM BKJiroqeHH.sI B rroJIHMepHoe 

CBll3YIOIIJ;ee. ,[(ml ,[(0CTH)KeHIDI 3TOH uenH aBT0p0M 61>IJIH Il0CTaBJieHhl H pemeHLI 

cne.nyIO~He HaytIHbie 3a,n;aqH, HMeIOm;He Ba)KHOe npHIOI8-D;HOe 3HaqeHHe: 

1. O6ocHoBaTb MeTo,n: npe,naapHTeJihHOH o6pa6oTKH OHOC nepe,n; 
-BKJIIOqeHHeM B TI0JIHMepHLIH K0MnayH,n. 

2. BLISIBHT:b H3MeHeHIDI CBOHCTB II0JlHMepHoro K0MnayH,n;a Ha 0CH0Be 

OHOC, o6ecneqHaaIDII(He 6e3orracHocTL rrpH pa3Me~eHHH B ycnoBH.sIX 

rrpHII0BepXH0CTH0ro xpaHeHID.l. 

3. IloKa3aTb 0TCYTCTBHe ra30BbI~eJieHHJI Il0JIHMepHoro K0MrrayH,n;a Ha 

ocHoae OHOC, o6e3BO)KeHHLIX )];O ocTaToqHoii BJIIDKH0CTH 50 - 53 Mace. %. 
4. P83pa6oTaTl> cxeMY orrLITHo-rrpoMLIIIIJieHHOH ycTaH0BKH ):(IDI 

K0H,ll;HU:H0HHpoBaHHH pearrLHhIX Olf OC, Ha rrpHMepe KarrHHHHCKOH A3C. 
ABTOp pemHJia p.s.c,n; CJIO)KHLIX HayqHI>IX 3a,n;aq, HaytIHasI HOBH3Ha KOTOpbIX 

C0CT0HT B CJie.IJYIOII(eM: 

1. IloK83aHo, 1IT0 npe,n;BapHTen1,Ha.si o6pa6oTKa OHOC MeTo,n;oM 

o6e3B0)KHBaHIDI ,l(0 OCTaToqHQH BJia)l(H0CTH 50 - 53 Mace. % l103B0IDieT Il0Jlyt!HTh 

ITOJIHMepHbIH K0MrrayH~, xpaHeHHe K0T0poro 6e30IIaCHO B ycJI0BH.sIX 

npHIT0BepXH0CTHoro pa3Mem;eHIDI; 

2. Y CTaH0BJieH0 yBeJIHqeHHe MexaHu:qecKOH npoqH0CTH H 

BO,ZJ;OYCTOlfllHBOCTH rrpH o6nyqeHHH . ,ZJ;030li ,ZJ;O 104 
rp H llHKJIHqecKOM 

TeMrreparypH0M B03,D;eHCTBHH B ,n:Hal1830He OT 0 ~o 100 °C Il0JIHMepHoro 

K0MnayH,n;a Ha ocHoBe OHOC c rrpe,l(Bap11TeJibHOH o6pa6oTKOH MeTo,n;oM 
o6e3B0)KHBaHIDI .n;o OCTaToqHOH Bila)KH0CTH 50 - 53 Mace. %; 
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3. y CTaH0BJieHo, qTo B II0JIHMepH0M K0MrrayH,n;e Ha 0CH0Be o6e3BO)KeHHbIX 

OHOC c ocTaTO"CIHOH BJia)KH0CThIO 50-53 % He rrpoHcX0MT rrpouecc1>1 

,n;eclpyKQHH, BbI3hIBaIOm;He r830B:OI,n:eJieHHe, H yaeJil{tleHHe 061,eMa. 

CTpyKzypHo ,n:HccepTaU:IDI BhIIT0JIHeHa B cooTBeTCTBHH c TJ)e6oBaHHRMH K 

KBa.rrHq>HKaQHOHHOMY ,n;HccepTaU:HOHHOMY HCCJie,n;oBaHHJO. Pa6oTa co,n:ep)I(HT 

BBe).];eHHe, meCT:b ypaBH0BeIIIeHHblX no 061,eMY rrraB, 3aKnroqeHHe H CIIHC0K 

JIHTepazypLI. 

Bo BBe~eHHH 0lpa)KeHa aKzyaJibH0CT:b TeMhI ,D;HCCepTa~HH, 

c<l>OPMYJIHpOB8HhI ~eJib H 3a,;:i;aqH HCCJie~oBaHHR, OCHOBHI,Ie IlOJIO)KeHIDI, 

BbIHOCHMhie Ha 3aID:HTY. IIpe,n;cTaBJieHa HHq>opMaQIDI O JIHqHQM BKJia,n:e aBTOpa H 

arrpo6aQHH pe3yn1,TaT0B. 

B IlHTepaTypH0M o63ope ( rJiaBa 1) paCCM01])eHLI H npoaHaJIH3Hp0BaHLI 

MHpOBLie JIHTepazypHbie ,n;aHHF.,Ie O JJ:OCTOHHCTBax H He,n:ocTaTKaX pa3JIHqffblX 

MeTo,n:oB rrepepa6oTKH OHOC. On0:caHbI rrpeHMYm:ecTBa HMM06HJIH3aU:HH Olf OC 
B IlOJIHMepeyro Ma1])HU:Y Ha OCHOBe 3IIOKCH)];HLIX CMOJI MeTO,[(OM nporrHTKH C 

Hcnonb30BaHHeM pa3pa6oTaHHOH Bo <I>rYII <<PA,[(OH>> TexHonorHH H ycTaH0BKH. 

BbIBO,[(bI no rJiaBe o6ocHOBbIBalOT aKzyaJII,H0CTL, QeJib H 3a,n;a"LIH pa60TI,I. 

Bo sTopoi rnaee rrpHBe,n;eHo orrHcaHHe o6oeKTOB Hccne.n;osaHHSI, 

rrapaMelpOB H MeTO,D;OB HX K0H1])0.IDI, a TaK)Ke o6opy,n;oBaHH.SI, HCII0JIL30BaHH0f0 

rrpH BbIIT0JIHeHHH HaCTOHm:eti ,n:HccepTa[(HOHHOH pa6oTLI. IlpoBe)];eHO 0IIHCaHHe 

MeT0~HK, pa3pa6oTaHHl>IX aBT0p0M caM0CT0.sITeJILH0. 

B TpeTLeii rJiaBe rrpHBe,n;eHO o60CHOBaHHe BbI6opa MeTo,n:a 

npe,n:aapHTen1>Hoii o6pa6oTKH rrepe,n; HMM06HJIH3aU:Heii OHOC. Ilo,n;po6Ho 

paccM01J)eHbI TaKHe He,n;ocTaTKH MeTo~a cymKH, KaK yBeJIHtleHHe o6»eMa OMOC 
npH yarra)KHeHHH 6orree -cieM Ha 48 %, yBeJIHqeHHe 061>eMa H pa3pyrneHHe 

rroJIHMepHoro K0MrrayH):(a c a1,1cymeHHbIMH OHOC, ,n:JIHTeJihH0CTh H 

3Hepro3a1J)aTH0CTI, npou:ecca. IlpH y;:r:aJieHHH BJiarH nyTeM o6e3BO)KHBaHHJI 

BaKyyMHp0BaHHeM B TeqeHHe 30 MHH)'T rro.rryqaeMl>IH IlOJIHMepHl>IH K0MnayH~ 

cTa6HJieH rrpH rrocne,izyrom:eii B1>1,n:ep)KKe B Bo,n:e. O6e3BO)KeHHLie OHOC 
C00TBeTCTBYIOT 1])e6oBaHIDIM HTI-019-15 no CK0p0CTH BI,III(eJiaqHBaHH.sI, B TOM 

qHcJie rrocne TepMHqecKoro H pa)];Han;H0HHoro B03,n;eiicTBH.SI. Ilo pe3yJILTaTaM 

HCCJie,n:oBaHHH o6e3BO)KHBaHHe BbI6paHO B KaqecTBe 0CH0BH0ro MeTo,na 

rrpe,n:sapHTeJILHOii o6pa6oTKH. 

B qeyeepToii rnase npe,n;cTaBJieHI,I HCCRe'A0BaHIDI CBOHCTB II0JIHMepHoro 

K0MrrayH,n:a rrpH rrpHII0BepXH0CTH0M xpaHeHHH, K0T0pbie M0,D:eJIHpyroT ycJI0BIDI 

xpaHeHIDI o6pa3D;OB. ,[(.ml 3T0ro o6pa3D;hl 06.rryqaJIH )];030H OT .n;o 106 
rp H 

110,D;BepraJIH TeMnepaTypHblM KOJie6aHHSIM OT 0 ~o 100 °C. 
IlocJie pa~HaUHOHHoro B03,D;eHCTBH.SI MexaHHqecKasI npOtIHOCTb KOMrrayH~a 

yBeJIHqHBaJiac1, 3a cqeT npoTeKaIOII(HX no pa.n;HKaJibHOMY MexaHH3M:y npo:u;eccoB 

,U:OOTBep~eHHR ( ClliHBKH) ero 3ITOKCH)J:HOH OCHOBbl. CKopOCTL BLimenaqHBaHIUI 

Cs137 H H3 H3 KOMnayH.n:a COOTBeTCTBOBaJia HOpMaTHBHbIM 3HatieHIDIM, B TOM 

"l!HCJie IIOCJie TepMHqecKoro H pa~HaQHOHHOro B03'AeHCTBH.SI. CBOHCTBa KOMnayH~a 

TaK)l(e C00TBeTCTB0BaJIH H0pMaTHBaM Il0CJie 2 JieT BpeMeHHoro xpaHeHHSI B 
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ycJIOBIDIX 11113PO H 5-8 JieT na6opaTopHoro xpaIIeHIDI. 11ccne,[(oBaHHe 

ra30BbI,[(eneHIDI IIOK83aJIO OTCYTCTBHe rrpHpOCTa ra30BOH <pa:31,1 rrpH TBep,n;eHHH H 
""' xpaHeHHH KOMrrayH~a, qTo HCKJilOqaeT npol(eCChI XHMHqecKoro B3aHMO,U:eHCTBIUI 

Me)Key KOMIIOHeHTaMH p AO H MaTepHaJiaMH KOHTeHHepa, pa)];HOilH3a BO)i::bl H 

pa~HaIJ;HOHHhIX H3MeHeHHH MaTepHaJIOB. Pa~HaU:HOHHaJI CTOHKOCT:b, 

orrpe,n:eIDieMrui no ~Harr83oey H3MeHeHmr 061,eMa rrocne o6nyqeHH.si, He 

npeBbIIIIaJia 5 06. %. Pe3yn1>TaTbl HCCJie~oBaHIDI rOBOpRT O coxpaHeHHH 

CTPYKTYPHOH cTa6HJILHOCTH KOMrrayH,n:a rrpH ,n:o30B»IX H TeMrreparypHLIX 

Harpy3Kax B ycnoBH.SIX 11113PO. 
B T Jiaee 5 rrpe,n:cTaBJieHO o60CHOBaHHe rrpHMeHeHH.H OilbITHO-

rrpOMJ:,IIIlJieHHOH ycTaHOBKH pa3pa6oTKH <t>rYII <<PA,[(OH>> AIDI 

KOH,n:Hn;HOHHpoBaHH.H pean1>HbIX 0110C A3C c MexaHHqecKHMH npHMec.HMH 

MeJIKHX qacTHIJ;. B TeXHOJIOr:KCieCI<yIO CXeM)' ycTaHOBKH BKJilOqeHa onepauHH 

crymeHIDI nyJILIIbI 0110C ,U:IDI OT~eJieHH.SI MeJIKHX <ppaK~HH 3a Cl:leT p83HHIJ;LI B 

IIJIOTHOCT.SIX I10C H BO;:J:LI. B rJiaBe IIOKa3aHO COOTBeTCTBHe IIOnytieHHOfO 

nonHMepHoro KOMnayH,n;a Ha ocHoBe peaJILH:&IX OHOC KaJIHHHHCKoii A3C, 
rpe6oBaHIDIM HOpMaTHBHF,IX ,n:oKyMeHTOB HII-019-15 H HII-093-14. 

B rJiaBe 6 rrpHBe~eHbI o6o6~eHHbie cpaBHHTeJibH»Ie pe3yJI:oTaTbl 

na6opaTopHblX Hccne,n;oBaHHH CBOHCTB ITOJIHMepHoro KOMrrayH~a c 
o6e3BO)KeHHbIMH OllOC rrpH pa3Mem:eHHH B ycnoBIDIX npHnoBepxHOCTHoro 

3axopoHeHHj_[. IloK83aHLI ycnoBH.H npoBe~eHmr TeXHoJiorH:tiecKoro rrpo~ecca 
KOH,n;HD;HOHHpoBaHIDI OHOC c np11cyTcTBHeM MenKHx <ppaKQHH, KOTop1,1e 

Il03BOJIHJIH ;i;aTn HayqHO-TeXHOJIOrHqecKoe o6oCHOBaHHe npOM:bIIIIJieHHOro 

BHe;i:peHIDI KOH~HQHOHHpoBaHIDI OIIOC A3C MeTo~oM BKJiroqeHHSI B 

IIOJIHMepHoe CBil3YIOI.llee. IloKa3aHO, tJTO Bee napaMeTJ)hl KOHTJ)OIDI OCHOBHLIX 

CBOHCTB IlOJIHMepHoro KOMrrayH,n;a COOTBeTCTBOBaJIH HOpMaTHBHbIM 'Ipe6oBaHH.HM. 

TeopeTu-.:ecKaH 3H811BMOCTL ,n;HccepTan:HoHHOH pa60TLI COCTOHT B 

cne,zzyroru:eM. )l:OK83aHO, qTo IIOJIHMepHbIH KOMrrayH,n: C HMM06HJIH30BaHHLIMH 

0110C PAO 3 KJiacca, c npe;i;o6pa6oTKOH MeTo,n;oM o6e3BOjl(HBaHHil ~o 
OCTaTO"t!HOH BJia)l(HOCTH 50 - 53 Mace. %, H y~eJIE>HOH aKTHBHOCTl,10 no Cs137a 

HHTepBaJie 107 
- 108 

EKIKr rrpH pa3MeII.(eHHH B nyHKTI,I rrpHIIOBepXHOCTHOfO 
u 

3axopoHeHIBI xapaKTepH3yeTC.SI yBeJIHqeHHeM MeXaHlfCleCKOH rrpoqHQCTH H - "' XHMHqecKOH BO~OYCTOH1-IHBOCTH 38 cqeT CIIIHBKH H ~OOTBep~eHIDI rronHMepHoro 

KOMrrayH,n:a rrpH xpaHeHHH. y CTaHOBJieHO, qTo rrpH pa3Me~eHHH IIOJIHMepHoro 

KOMrrayH~a Ha OCHOBe o6e3BO)KeHHLIX O11OC C OCTaToqHQH BJia)KHOCTblO 50-53 
% B YCJIOBHSIX IJYHKTa rrpHIIOBepXHOCTHoro 3axopoHeHHSI He npoHCXO,rt;HT 

ra30BLI~eJieHHSI H yBeJIHqeHIDI 061>eMa 3a CtieT OTCYTCTBIDI XHMH'IeCKHX H 

pa,n;HaD;HOHHI,IX rrpou:eccoB ,n:ecrpyKQHH. IloKa3aHa B03MO)l(HOCTL rrepepa60TKli 
peaJIF.,HI>IX OHOC c A3C nyTeM _n;o6aBJieHH.sI TeXHononrqecKoii onepaQHH 

npoMbIBKH OHOC H oT,n:eneHH.SI MeJIKHX <ppaKI(HH. 

IlpaKTH-tecKaH 3naqeMOCTb ~HccepTaQHOHHOH pa60Thl. Pa3pa6oTaHLI H 

aTTeCTOBaHhl MeTO~HKH onpe,n;erreHIDI xapaKTepHCTHK IlOJIHMepHoro KOMrrayH'Aa 

MM-206-2022 (<l>P.l.28.2022.44467), Wf-207-2022 (<l>P.l.28.2022.44463), tvrn-
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208-2022 (<l>P.1.28.2022.44465), MH-209-2022 (<l>P.1.38.2022.44462), 
Il03BO.IDIIOrn:He BLITIOJIHHT:b fIO,ll;TBep)I(,D;eHHe COOTBeTCTBIDI KOMrrayH,n;a 

H0pMaTHBHLIM lpe6oBaHH.HM. TeXHOJIOrIDI H ycTaH0BKa K0H~HD;H0HHp0BaHIDI 

a~anTHpoBaHa H anpo6HpoBaHa ~IDI nepepa6oTKH peaJILHl>IX OHOC A3C H 

npHIDITa K rrpHMeHeHHIO Ha Kan:HHHHCKOH A3C (PemeHHe AO <<KoHn;epH 

<<POC3HeproaTOM)) OT 06.08.2019 1.2.2.06.001.0526-2019), qTQ II03B0JIHJI0 

a1,111011HHTL rrepepa60TKY peaJI1>HLIX OHOC A3C a K0JIHtieCTBe 33,2 M3. 

Pa3pa6oTaH npoeKT npHB.SI3KH ycTaH0BKH Ha KaJIHHHHCKOH A3C, qTo no3B0JIHT 

BLIII0JIHHTI, rrepepa60TKY BCero 061>eMa CM0JI, HaK0ilJieHHl,IX 3a ro,n:LI ee 

3KcrrnyaT8I(HH. 

IIonyqeHHbie TeopeTHqecKHe H 3KCnepHMeHTaJIJ.,Hbie pe3yJI1>TaTF,I BHOC.sIT 

3HatIHTeJibHJ.,IH BKJia~ B p83BHTHe aKzyaJil,HOro HayqHoro HanpaBJieHIDI. B 
KatieCTBe HOBLIX HayqHbIX pe3yJI:oTaTOB ,n:HccepTaHTOM BLI,D:BHH)'Tbl cne,zzyro~He 

D0JI0,KeHHH, BblH0CHMLie na 380.-HyY: 

1. O6ocHoBaHHe npe,n:BapHTeJihHOH o6pa6oTKH OHOC MeTo~oM 

o6e3BO)KHBaHIDI ~o OCTaToqHQH BJia>KH0CTH 50 - 53 Mace. %, K0T0poe He 

rrpHB0~HT K yBeJIH1IeHHIO o6neMa Il0JIHMepHoro K0MnayH,ZJ:a npH KOile6aH0JIX 

BJiaiKH0CTH B ycJI0BIDIX nyHKTa npHil0BepXH0CTH0r0 3axopoHeHIDI. 

2. M3MeHeHHe CBOHCTB Il0JIHMepHoro K0MnayH~a C HMM06HJIH30BaHHl>IMH 

O11OC PAO 3 KJiacca, c rrpe,n;o6pa6oTKOH MeTo_n;oM o6e3BO)KHBaHIDI ~o 

0CTaToqHoH BJia)I(H0CTH 50 - 53 Mace. % H y;::r;eJILHOH aKTHBH0CTLlO B HHTepBane 
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- 108 EKIKr B ycJI0BIDIX xpaHeHH.SI B rryHKTax rrp11noBepxH0CTHoro 

V 

3axopoHeHH.SI, xapaKTepH3YIO~eecH: yBeJIHqeHHeM MexaHHqecKOH npoqHOCTH H 
"' ~ 

XHMHqecK0H BO,n:oycTOWIHBOCTH 3a cqeT CIDHBKH H ,ll;OOTBepQeHIDI ITOJIHMepHoro 

K0MnayH,n:a; 0TCYTCTBHeM ra30BLI,n:eJieHIDI H yBeJIHtieHHSI 061,eMa 3a c~eT 

HCKJIIOl:!eHIDI XHMlflleCKHX H pa~HaU:H0HHLIX rrpo:u;eccoB ~eCTPYKIJ;HH. 

3. TeXHOJIOrHqecKoe o6ocHOBaHHe cxeMLI 0ilLITHo-npOMI,IIDJieHHOH 

ycTaH0BKH K0H,n;H~H0HHpoaaHIDI peaJII,HbIX OHOC Ha rrpHMepe KarrHHHHCKOH 

A3C, K0Topruc BKJIIOqaeT y3en oT,n;eneHIUl MeJIKHX <ppaKI{HH, y3eJI 

rrpe,n:BapHTeJihHOH o6pa6oTKH OHOC MeT0JJ:0M o6e3BOiKHBaHH.si, y3en 

K0H~HUH0HHpoBaHHll o6e3BO)KeHHbIX OWOC B rroJIHMepHbIH K0MrrayH,n:, y3en 

K0H,lJ;HIJ;H0HHpoBaHIDI MeJIKOH <ppaKIJ;HH MeTo,noM QeMeHTHp0BaHH.H. 

O~euKa co~ep,i(aHHH ~uccepTaneu. ,[(HccepTa~HOHH3$1 pa6oTa H3Il0)I(eHa 

Ha 157 CT_PaHHI(aX MamHH0ilHCH0ro TeKCTa, co,n;ep>KHT 48 pHCYHK0B H 37 Ta6JIHU: 

H C0CT0HT H3 BBe~eHH.SI, 6 rnaB, 3aKJIIOqeHIDI, CIIHCKa C0Kpam:eHHH H ycJI0BHLIX 

o6o3Ha"CJeHHH, CilHCKa JIHTepazypbI, HaCtIHTbIBa10m;ero 118 HCT0't!HHK0B, H 

rrpHJI0)KeHH.SI. 

~OCTOBepHOCTb H H0BH3Ha uay"I.JHbIX DOJIOX(eeui, BLIB0~0B H 

peKOMen,_aneii. IlonyqeHHhie aBT0p0M pe3yJihTaTLI ,nHccepTaD;H0HHoro 

HCCJie~oBaHIDI M0ryT 6hITb oxapaKTepH30BaHhl KaK ,lJ;0CT0BepHhie. ,[(oCTOBepHOCTL 

o6ycJIOBJieHa HCil0Jib30BaHHeM aBT0p0M HayqHLIX MeT0~0B, a~eKBaTHLIX 

rrpe,n:Mezy, u:eIDIM H 3a,n:aqaM HCcne,n;oBaHIDI, npH 3T0M BLIB0~bl c,n:enaHLI Ha 

0CH0BaHHH npoBep.sieME,IX )];aHHhIX H qlaKTOB. ,[(oCTOBepHOCTb rronyqeHHI,JX 
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aBTOpOM pe3yJILTaTOB IIO~TBepQaeTC.sI HX BOCilpOH3BO,nHMOCTblO B rrpouecce 

Ha6opa CTaTHCTHKH, rrpHMeHeHHeM aTTeCTOBaHHbIX MeTO)];HK H3MepeHHH ~IDI 

orrpe,n;eJieHM.SI (pH3MKO-XHMffqeCKHX xapaKTepHCTHK PAO H HX pa,n;HoHyKJIH)l;H0ro 

C0CTaBa. ~ on:eHKH KpHTepHeB npHeMJieM0CTH )];Jlll rrpHII0BepxH0CTH0ro 

3axopoHeHIDI aBT0p0M pa3pa6oTaHbI H aTTeCT0BaH:OI MeT0,D:HKH, a~anTHp0BaHLI 
u . u 

,[(JI.SI QeJieH HCCJie,n;oBaHHil H ,U:Jiil onpe~eJieHHR IIOKa3aTeJieH Kal:IeCTBa 
"-" V V 

TI0JIHMepHoro K0MnayH,n:a, a TaIOKe 110Ka3aTeJieH ero pa,n;HaQH0HH0H H IlO)I(apHOH 

6e30IIaCHOCTH. Bee H3MepeHH,SI rrpOBO,ll;RJIHCF, B aKKpe)]:HTOBaHHOH na6opaTOpHH, 

pa6oTruo~eH B CHCTeMe KaqecTBa. 

Ily6JIHKa~HH u anpo6a~HH pelyJILTaTOB ~HccepTa~HH. OcHOBHbie 

BhIBO,n;LI ,n;HccepTaa;HH o6ocHOBaHLI H JI0rHlIH0 BLITeKalOT H3 co,n;epiKaHH.sI pa60TLI. 

ABTOpe<pepaT IIOJIHOCTI,IO OTpa>KaeT co,n;ep>KaHHe ~HccepTa:QHH. OcHOBHLie 

HaycIHbie pe3yJihTaTbI ,n:HccepTan;H0HH0ro Hccne~oBaHH.SI 6:oIJIH B IlOJIHOH Mepe 

ony6JIHKOBaHLI B pen;eH3HpyeMbIX HayqHbIX H3)];8HIDIX, peKOMeH,IJ;OBaHHE,IX BAK 
P<l>., K0T0phie TaIOKe HalliJIH orpa)KeHHe H anpo611poBaHbl B ,n:oKJia~ax, 

u 

rrpe,n;cTaBJieHHhIX aBTOpOM Ha poccHHCKHX H MeQYHapo,n;HhIX HayqHI,JX 

KOHq>epeHQIDIX. Pe3yJILT8Tbl pa60TLI rrpe~cTaBJieHF.>I Ha 12 HaycIHbIX KOH(pepeHIJ;HH 

H ony6JIHKOB8Hbl B 9 CT8Tbj!X, B TOM qe:cne B 3 CT8TF,j{X B H3~aHIDIX, 

HH,n:eKCHpyeMI,IX B Me)K)zyHapo,n;HblX 6a3ax .n;aHHbIX, 2 - B pe~eH3HpyeMbIX 

HayqHLIX )KYPHaJiax, BKJIIOqeHHLIX B IlepeqeHL peu;eH3HpyeMLIX HaytIHE,IX 

113,z:i;aHHH. IIo.rryqeHo 2 naTeHTa P<l>. 
~HccepTaI.J;IDI HanHCaHa aBTOpOM caMOCTO.SITeJILHO, CBH,n;eTeJILCTByeT 0 

Jil{qH0M BKJia):(e aBTopa a Hayicy, o6Jia,n;aeT BeyTpeHHHM e~HHCTB0M, co~ep)KHT 

HOBLie HayqHI>Ie pe3yJII>TaTbI H IlOilO)KeHH.SI, Bl>IHOCHMLie Ha 38IIJ;HTY. 

B QeJIOM ~HccepTaQH0HHa.SI pa6oTa OcTamKHHOH E.E. rrpoH3B0JJ:HT xopoIIIee 

BIIe"t!aTJieHHe, H8IIHCaHa .SICHE,IM H IIOIDITHLIM H8yt1HbIM .SI3bIKOM. 

IlpH pel(eH3HpOBaHHH ,[(HCCepTal(HOHHOro HCCJie,I(OBaHH.sI B03HHKJIO p~ 
BOIIpOCOB, 1J)e6yrom;HX pa3'bBCHeHlill: 

1. Mo.n;enHpOBaHHe ycnOBHH npHTI0BepXH0CTH0ro xpaHeHHJI o6p83QOB 

IlOJIHMepHoro K0MnayH~a BKJilOqaJio o6rryqeHHe o6pa3QOB ,D:030H 'AO 106 rp H 

TeMnepazypHoe B03,D;eHCTBHe OT 0 ,n;o 100 °C. O61>.HCHHTe CBOH BbI6op BeJIHqHH 

xapaKTepHCTHK B03,n;eHCTBIDI Ha IlOJIHMepHbIH KOMrrayH,l( C HOH006MeHHOH 

CMOJIOH npH xpaHeHHH. KaKOH cpoK xpaHeHH1l aBT0p MO~eJIHpOBaJia?! 

2. IlpOBO~HnacL JIH o~eHKa XHMHlleCK0ro B3aHM0,n;eHCTBIUI II0JIHMepHoro 

KOMrrayH,n;a C HOH006MeHHOH CMOJIOH? 

3. y ToqHHTe, CTaTHCTlflleCI<ylO 3Ha"l!HMOCT:b rro.rryqeHHLIX pe3yJILTaT0B, KaK 

orrpe~eIDinach KOilWieCTBO o6pa3U:OB B Ka>K,n:OH BE>I60pKe, HCITOJIL3yeMOH npH 
HCilbIT8HIDIX? 

B KaqecTBe 3aMeqaHHH MO)KHO OTMeTHTL IIOBTOp HeKOTOpbIX ,n:aHHLIX B 

TeKCTe ~HccepTa~HH. B KaqecTBe npHMepa ,n;aHHF,Ie, npHBe~eHHbie a Ta6JIHQa 3.2 
IIOBTOp.sIIOTC.SI Ha pHCYHKe 3 .9. 

IlpHBe)];eHHLie Bbime B0IIp0CLI H 3aMe'tlaHHH He CHHiKaIOT 06nzy10 BLIC0KYJO 
V 

o~eHicy ,!(HCCepTaIJ;HOHHOro HCCJie,n:OB8HIDI, HayqHQH 3HaqHMOCTH pe3yJILTaTOB 
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pa60TbI H He BJIIISIIOT Ha IIOJIO)KHTeJILHYIO ou:eHKy ,ll;HCcepTa:QHH, BhIIIOilHeHHOH Ha 

BbICOKOM 3KCrrepHMeHTaJibHOM H HaycIHOM ypOBHe. 

Ilo.rryqeHHhie aBTOpOM pe3yJioTaThI MOryT 6bITh HCl10Jib30BaHbl rrpH 

HCCJie,n;oBaHH.SIX, rrpe,n;ycMOT})eHHbIX nacnopTOM HaytIHOH crreu;narrLHOCTH. Ilo 
CBOeM)' co,n:ep)I{aHmo ,n:e:ccepTa~HOHHWI pa6oTa OcTamKeuoii EJIH3aBeT1>1 

EereeLeBHLI COOTBeTCTByeT nacrropry HayqHoH cne:QHaJihHOCTH 2.6.8. 
<<TexHOJIOrH.SI pe.n;KHX, pacce.SIHHbIX H pa,r(HOaKTHBHhlX 3JieMeHTOB)) B qacTH 

HanpaBJieHHH Hccne,n:oaaHHH: 3. Cnoco61,1 yTHJIH3aQHH TexHoreHHoro H 

BTOpHqHoro CLipb.H; 10. CHH)KeHHe OTXO,r(HOCTH npOH3B0'ACTB, q>HKCaQIDI OTXO~OB 

B BH,n:e MaJIOITO,l(BH)KHbIX, 6e30IIaCHhIX JJ:IDI OKpy>Ka10w:eii cpe,n;LI coe,n;HHeHUH HJIH 

_ TpaHcq>opMaD;Hll HX B IlOJie3HLie npo,n:yKTbl. 

~Hccepran::ua OcTamKHHoii EJin3aeeTLI EerenLeBRLI Ha TeMy <<HayqHo­

TexHonorWiecKoe o6oCHOBaHHe KOH.D:HQHOHHpOBaHIDI OT})a6oTaBIIIHX 

HOH006MeHHLIX CMOJI MeTO,D:OM BKJIIO"lfeHIDI B IIOJIHMepHoe CBR3yrom;ee>> OTBe11aeT 

Tpe6oBaHIDIM Tiono>KeHHll O nopa,n;Ke npHcy)K):(eHIDI yqeHLIX CTeneHeH B 

q>e,n:epanbHOM rocyJJ;apCTBeHHOM 610~iKeTHOM o6pa30B8TeJILHOM yqpe)l(,n:eHHH 

BLicrnero o6pa3oBaHHll <<PoccHHCKHH XHMHKo-TeXHoJiorHqecKHii yHHBepcnTeT 

HMeHH ~.M. MeH,n:eneeBa>>, yTaepiK)];eHHoro npHKa30M n.o. peKTopa PXTY HM. 

~.ll. MeH,n:eneeea OT 14.09.2023 r. N2 103 0~. AaTop ~uccepTan;HH, 

OcTamKeua EJin3aBeTa EereuLeeua, 3acny)KHBaeT rrpHcy)l(,n;eHH.sI HCKOMOH 

yqeHOH CTeneHH KaH,n:H,n:aTa TeXHHqecKHX HayK no cnen;HarrLHOCTH 2.6.8. 
TexHOJIOrH.H pe,n:KHX, pacce.SIHHLIX H pa,r(HOaKTHBHLIX 3JieMeHTOB. 

nam:eHoBa TaTL.SIHa H11KonaeaHa, 
~OKTop 6Honor11qecKHx HayK 

no crreu;HanhHOCTH 03.00.16. 3KOJIOrH.H (6HOJIOrH11ecKHe HayKH), 

05.26.02. Ee3onaCHOCTF, B qpe3BI,JqaiiHLIX CH'cya:QH.RX (6HOJIOrlflieCKHe HayK:u), 

KaH,n:H,n:aT XHMH"LJeCKHX HayK TIO crren;H8JlbHOCTH 05.17.02. TeXHOJIOrH.SI pe_r.t;KHX, 

pacce.S.CHHbIX H pa,n:e:oaKTHBHbIX 3JieMeHTOB (XHMHqecKHx HayKH) 
<I>rEY rffi"( <l>MEQ HM. A.11. EypH8.3llHa <l>MEA PocCHH 

Ilpoq>eccop KaqJe,n;pbI Me,n:HKo-npoq>HJI8KTHqecKHX )];HCD;HilJIHH C KYJ)CaMH 

pa,n:11a~HOHHOH rHrHeHhI H pa,n;e:an;uoHHoii Meµ;u:u;HHhI MEY HI-IO <l>:rvffi[( 
Be,n:ym:u:ii HayqH:E,IH COTpy,n;HHK [(eHT}) cnel(HaJibHLIX HCCile)];OBaHHH 

OT,n:err <<ABapHiiHLiii Me,n;HQHHCKHH pa~HaQHOHHLIH ,n;o3HMeTPu:qecKHH :a:eHrp>> 

Jla6opaTOpIDI pa,n;HOMeTpHqecKHX H crreKT})OMeTpHqecKHX HCCJie,n;oBaHHH 
V 

qeJIOBeKa H OKpy)I(aIOm;eH cpe,n;1,1 

PoccIDI, MocKaa, 123182 r. MocKBa, yrr. )KHBOIIHCHasr, ~- 46; 
E-mail: tlaschenova@yandex.ru; T.p.: +7 4991909672 ill 
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