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HuccepranrionHas paboTa BBIIIOJHEHA HAa Kadenpe MexaHH4ecKod oOpaboTKu
npesecubl ®I'BOY BO «YpaibCkuii TroCcy1apCTBEHHBIN JECOTEXHUYECKUI YHUBEP-
CUTET»

Hayunebri Auyn Hpuna BajgepbeBHa - JOKTOP TEXHHYECKHMX HAYK,

pykoBogutens  goueHt, ®I'bOY BO «Ypanbckuii rocynapCTBEHHBIN JIECOTEX-
HUYECKUU YHUBEPCUTET», podeccop kadeapbl MeXaHUUYECKOM
00pabOTKHU IPEBECUHBI

Odummanscapie  Poioun bopuc MaTBeeBHY - JIOKTOpP TEXHHYECKHX HayK,

OTIIIOHEHTHI npodeccop, Murtumunackuii pumman ®I'BOY BO «Mockos-
CKMU TOCYJApCTBEHHBIM TEXHUYECKUM YHUBEPCUTET HMEHU
H.D. baymana (HamoHaJIbHBIN HCCIEAOBATEILCKUN YHUBEPCH-
TET)», npodeccop Kadeapbl IPEBECUHOBEACHHUS U TEXHOJIOTUH
JepeBO0OPaOOTKH

Jlykam AjiekcaHap AHApeeBHY - JOKTOP TEXHUYECKUX HAYK,
noueHt, ®I'BOY BO «bpsHCKkHil rOCy1apCTBEHHBIN HHXXEHEP-
HO-TEXHOJIOTHUECKUI  yHUBEpPCUTET», mpodeccop Kadeapsl
JIECHOTO JieJia U TEXHOJIOTHH JIepEeBO0Opa0OTKHI

Benymas OI'bOY BO «BsTckuil rocyaapCTBEHHbI YHUBEPCUTET
OpraHu3aLus

3ammTa coctoutcss «04» wmronmgs 2024 r. B 13-00 uvacoB Ha 3acegaHuu
nucceptanioHHoro copeta 24.2.424.01 npu ®I'BOY BO «VYpanbckuii rocynap-
CTBEHHBIN JiecoTexHudeckud yausepcure», 620100, r. ExatepunOypr, Cubupckuii
TpakT, 37, 3a1 3acenanuii YueHoro corera — aygutopus 401.

C numccepramueld MOXXHO O3HAaKOMHTCS B OMOIMOTeKE W Ha caiTe
OI'bOY BO «VYpanbCkuil TroCylIapCTBEHHBIN JIECOTEXHUYECKU YHHUBEPCUTET
http://www.usfeu.ru.

ABTopedepat pa3zociad « _ » 2024 1.

VYueHslil CeKpeTapb
JIACCEPTALIMOHHOTO COBETA,
JIOKTOP TEXHUYECKUX HayK, Mpodeccop [[Inmkuna Enena EBrenneBHa
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OBILIASA XAPAKTEPUCTHUKA PABOTbBI

AKTYaJlbHOCTH padoThl. BiusHue PEHTTEHOBCKOTO M3IYy4YEHUS B ITOBCEIHEB-
HOW KU3HU YEJIOBEKA MOCTOSHHO M3Y4aeTcs, HO B OOJIBLIMHCTBE MCCIEAO0BAaHUMN 1O-
JIy4€HBI BBIBOJBI O HETaTMBHBIX IOCIJIEACTBUAX BO3JACHCTBHS NPOHUKAIOIINX BUIOB
BOJIH Ha JKHBBIE OPraHU3Mbl 1 HEOOXOAMMOCTH HCIIOJIb30BAHUS PA3JIMYHBIX 3aIUT-
HbIX MaTepraioB. OCHOBHBIMHM TPeOOBaHUAMH K 3aIUTHBIM MaTepHajiaM SIBJISIFOTCS:
MeXaHM4YeCcKas MPOYHOCTh, CTAOMILHOCTD (POPM U Pa3MEPOB, IKOJIIOTUYHOCTD, PAINO-
U XUMOCTOMKOCTb, BBICOKME TEXHHMKO-IKCILUTyaTallHOHHBIE CBOWCTBA U JIEKOPATHB-
HOCTBb.

B kayecTBe cTaHAAPTHOW 3aIIUTHI OT BPEIHOTO BO3ACHCTBHS PEHTTEHOBCKOIO
M3JIyYEHUs] IIMPOKOE PACIPOCTPAHEHUE IOJYyYWJIA MaTe€puajbl Ha OCHOBE CBHMHIA.
OCHOBHBIMM HEOCTATKAMH JAHHOM I'PYIIIBI MATEPUAIIOB SIBISFOTCSA UX TOKCUYHOCTb,
00JIBI110}1 BEC, CI0KHOCTh MOHTAXa 3AILUTHBIX KOHCTPYKLUH.

[lepcrieKTUBHBIM HampaBlI€HUEM B O0JIACTH CO3/IaHUSI KOMIIO3UTOB C 3aIlIMT-
HBIMH CBOMCTBaMHU OT PEHTI'€HOBCKOI'O M3JTyUEHUs SIBISETCS pa3paboTKa MaTepuaioB
(KOHCTPYKIIMI{, COCTAaBOB), B KOTOPBIX B KAUE€CTBE HECYIIEW OCHOBBI (MJIM 3aLIUTHOTO
CJI0S1) BBICTYHNAIOT COBPEMEHHBIE, TEXHOJOTMYHBIE U 3KOJOTMYECKH Oe30IacHbIe
KOMIIOHEHTHI. [I[peBecuHa Oiarojapsi €€ yHUKalIbHbIM (PU3UKO-MEXaHUUECKUM CBOM-
CTBaM B IMOJ00HBIX KOMITO3UIUSAX MOKET HCIOJIb30BATHCS B KAUECTBE MATPHUIIbI WK
ITOJJTOKKH.

B ®I'bOY BO «Ypanbckuil rOCyIapCTBEHHBIN JIECOTEXHUYECKUN YHUBEPCHU-
TET» y’K€ MHOTO JIET BEAYTCA pabOThI 1O pa3padOTKE U UCCIEAOBAHUIO CBOMCTB KOM-
ITO3UIIMOHHBIX MaTEPUaAJIOB, KOTOPHIE MOKHO OTHECTH K JIMHEHWKE KOHCTPYKIMOHHBIX
MaTepHualoB, B KOTOPbIX PEHTIC€HO3AIIMTHBIE CBONCTBAa 00€CIIEYMBAIOTCS BBEJIEHUEM
B CTPYKTYPY MHUHEPAJIbHOTO HAMOJHUTENS WM Npocioek u3 cruiaBa Byna. Pa3zpa6o-
TaHHBIE MaTepHUabl, KaK JIOOble KOHCTPYKLHOHHBIE, 00JaAal0T HU3KUMH JIeKOpa-
TUBHBIMH CBOMCTBaMH U TpeOyIOT (PMHUIITHON OTAENKU WU JeKopupoBaHus. Otraen-
Ky MOBEPXHOCTH TaKMX MaTEpUaAJIOB MOXHO OCYIIECTBIIATh Kak 0€3 U3MEHEHHUs IO-
Ka3aTeJled peHTI€HO3AIIUTHBIX CBOUCTB, TAK U C UX YBEIUYCHUEM.

[IpoBeneHHBI TUTEPATYPHBIM 0030p MOKa3al, YTO IMOBBLIINICHHE PEHTIEHO3a-
LIUTHBIX CBOWCTB 3a CYET OTIAEIKHU ITOBEPXHOCTH MOXKET OCYLIECTBIIATHCA JIAKOKPA-
COYHBIMU KOMITO3ULIUSAMHU, COAECPIKAIIMMHU B CBOEM COCTABE TAKME KOMIIOHEHTHI, KaK
OTXO/Ibl ONTHUYECKOT0 CTEKJIa WM MOJIU(PUIMPOBAHHBIE AMOKCUAHBIE CMOJBI. Takux
MaTEpUAIOB HEMHOTO M MPAKTHYECKA BCE OHU UMEIOT PsAJl TEXHOJIOTUYECKUX U DKC-
IUTyaTallMOHHBIX HEIOCTATKOB. TaK, SMTOKCUIHBIE KOMIIO3UIIMA UMEIOT HU3KYIO a/re-
3UI0 K JIPEBECHOM IMOJIOKKE, SPKO BBIPAKEHHOE CTAPEHUE MOJ BO3JACHCTBUEM YJIb-
TparOoIETOBOrO U3IyYeHUsl ((KEATU3HA MOKPHITHS, OTCIONKA OT MOJI0KKH). CocTa-
BbI, B KOTOPBIX B KAYECTBE 3aIIUTHOTO HAMOJHUTEIA UCIIOJIB3YIOTCS OTXOIbI ONTHUY E-
CKOT'O CTEKJIa, UMEIOT MOBBIIIECHHYIO IEPOXOBATOCTh U CEPBIN «IIBUIBHBIN) IBET I10-
KPBITHS, 4TO TpeOyeT JanbHEHIIeH JOMOTHUTEIBHONW OTACIKA MaTepuaiamMu, He 00-
JIATAIOIMMU PAIHAIIAOHHONM CTOMKOCTBIO.

Komno3unnu, oTHOCAIIMECS K IPYIIIE CTPOUTENIBHBIX CMECEN, BXOJALIME B CO-
CTaB KOMITIO3ULIMOHHBIX MAaTEPHAJIOB, HE UMEIOT WJIM UMEIOT CIa0OBBIPAXKEHHYIO ajl-
re3uI0 K IPEBECHOM MOANIOKKE U 00J1a1al0T HU3KUMH TE€XHUKO-IKCIUTyaTal[MOHHBIMH
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1 JICKOPATUBHBIMU CBOWCTBaMH, YTO CYIIECTBEHHO OTPAaHWYMBACT 00JACTh UX MPU-
MeHeHus. Taxke OOJBIIMHCTBO MOJTMMEPHBIX MOKPBHITUNA HE BBIAEPKUBAIOT 00paboT-
Ky JI€3aKTUBUPYIOIIMMHU U arpeCCUBHBIMUA MOIOLIMMHU CPEICTBAMU, KOTOPAs SIBISETCS
00s13aTeIbHON B CIIEU(PUISCKUX TTOMENIEHUIX (MEIUIIMHCKHNE KaOUHETHI, JJabopaTo-
pUU KOHTPOJIS U T.I1.).

Ha ocHOBaHMM MPOBEACHHOrO aHadu3a ObLI ClIENIaH BBIBOJ O TOM, YTO JIOMOJI-
HUTEJIbHASI OTJIEJIKAa KOMITO3UIMSMHU, MOBBIIIAIONIMMU CTEIIEHb 3alUTHl OT PEHTIe-
HOBCKOT'O M3JTy4YE€HUS] B COYETAHUHU C BHICOKMMU TEXHHUKO-IKCIUTyaTallMIOHHBIMU U JI€-
KOpPAaTUBHBIMU CBOMCTBAMU MJi1 00JIArOpakKMBaHUsSI MOBEPXHOCTEU 3aIMTHBIX MaTe-
pHUaloB, SIBISETCS aKTyaJbHbIM HAMPABJICHUEM HAayYHBIX UCCIICIOBAHMIA.

Crenenb pa3padoTaHHOCTH TeMbl HcciieqoBanus. VMccienoBanusmu B o0na-
CTHU 3alIUTHBIX KOHCTPYKIIMOHHBIX U OTIEJIOYHBIX MATE€pPUAJIOB 3aHUMAJINCh TaKHUE
yuensble, Kak [Ipommn A.IL, I'pummuaa A.H., Cunopos 1O./1., beikoBa 2.B., Y nanosa
O.A., Berouikun FO.1., Karpanona 3.I'., 'opoxoBckuii A.I'., SAiyn U.B. u ap.

Heab padorsl. DopMUpPOBAHNE PEHTIEHO3AMNTHOTO JTAKOKPACOUYHOTO MOKPbI-
THS HA IPEBECHOM MOJIOKKE.

3amauum ucciie10BaAHNS:

1. DxcrnepuMeHTaIbHO-aHATUTUYECKH CIIPOTHO3UPOBATh BPEMSI BBICHIXAHUS
PEHTIeHO3aIUTHOTO JIakokpacouHoro nokpbitust (P3 JIKII) na ocHOBe paspaboTaH-
HOM peHTreHo3amuTHON nakokpacouHor kommnosuiuu (P3 JIKK) na npesecHoit mo-
JIOXKKE.

2. Pa3paborarh onTuMaibHylo U paruoHanbHyto peuentypy P3 JIKK u uccrie-
JI0BaTh CBOMCTBA ONTUMAJIBHOTO COCTaBa.

3. HUccnenoBath TEXHUKO-IKCILTyaTallMOHHBIE M 3CTETUYECKUE CBOWCTBA PEHT-
TE€HO3AIUTHOTO MOKPBITHS, CHOPMUPOBAHHOIO HA JPEBECHOU TMOJIOKKE U pa3pado-
TaTh TEXHOJOTUYECKUI MPOIECC ero GopMUPOBaHUSI.

4. PaccunTtarh SKOHOMUYECKYO 3(P(HEKTUBHOCTH MPEIJIOKEHHON pa3pabOTKU.

5. IlpoBecTH ONMBITHO-MPOMBIIIIEHHYIO anpoOaIiio TEXHOJIOTHYECKOTO MPOIiec-
ca H3rOTOBJICHHS MPOAYKIHUH CIEIUATIbHOTO HAa3HAUYEHUsl C MPUMEHEHUEM B Kaye-
CTBE 3alIUThI OT PEHTTEHOBCKOTO M3inydeHus: paspadoranHoit P3 JIKK u BHeaputhb
pe3ynbTaThl arpodanuu B y4eOHbIN TIpoliecc.

IIpeamer ucciaenoBanus. Pa3zpaboTka cocTaBa peHTTEHO3ANTUTHOM JIAKOKpa-
COYHON KOMITO3UIIMH, 3aKOHOMEPHOCTU (POPMUPOBAHUS TOKPHITHS HA €€ OCHOBE Ha
JIPEBECHOM MOJJIOKKE U OIIEHKA MX TEXHUKO-IKCILTyaTallMOHHBIX XapaKTEPUCTHUK.

O0bekT ucciaenoBaHusl. PeHTreHo3amMTHAs JAKOKPACOYHAs KOMIIO3ULIMS M
MTOKPBITHE HA €€ OCHOBE.

Hay4Hoii HOBM3HOM 00/121210T:

1. PazpaboranHasi JlakOKpaco4YHasi KOMIO3UIIUSI, OTJIMYAIOMIASACS OT CXOXKUX IO
PEHTIE€HO3AIIUTHBIM CBOMCTBAM COCTABOB HAJIMYUEM TEXHHUKO-IKCIUTYyaTallMOHHBIX
MoKa3aTesiel KUAKUX JTAKOKPACOUYHBIX MATEPHAIOB U aJIF€3MOHHBIX CBOICTB K Jipe-
BECHOU IMOJITOXKKE.

2. BrniepBble MOJIy4eHHBIE PE3yJIbTaThl MPOTHO3UPOBAHUS BPEMEHHU BBICHIXAHUS
P3 JIKII Ha ocHoBe pa3pabotannoit P3 JIKK Ha npeBecHOl MOI0OKKE ¢ HCIOIb30Ba-
HUEM TEOPETUYECKUX 3aKOHOMEPHOCTEH KUHETHKU BBICHIXaHUSI TBEPJOTO MOPUCTOTO
Tena.
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3. BrepBble NOJlyYEHHbIE PETPECCUOHHBIE MOJIEIN 3aBUCUMOCTEH PEHTIEHO3a-
IIUTHBIX CBOMCTB U BPEMEHH BBICBIXaHUS MPU €CTECTBEHHOW U KOHBEKTUBHOW CYIIIKE
P3 JIKII, chopmMupoBaHHOTO Ha JPEBECHOM MOIJIOKKE, B 3aBUCUMOCTH OT KOJUYe-
cTBa ucxoaHbIX komnoHeHToB P3 JIKK.

4. BriepBble NIOJIyY€HHbIC ONTUMAIBHBIE U PAllMOHATBHBIC 3HAUCHHS KOJIMYECTBa
MCXOJIHBIX KOMIIOHEHTOB B perentype pazpadorannoit P3 JIKK.

5. Pe3ynbTaThl BriepBble HCCIIEIOBAHHBIX TEXHUKO-IKCILTYyaTallMOHHBIX CBOWCTB
ontumaiibHOTO coctaBa P3 JIKK u P3 JIKII, chopmupoBaHHOTO HA APEBECHOU TOI-
JIOKKE.

Teopernyeckasi 3HAYMMOCTb 3aKJIFOYAETCA B TOM, YTO MaTEMaTUYECKH OIMCA-
HbI MPOLECCHl €CTECTBEHHOW W KOHBEKTMBHOW CYIIKH pa3pabOTaHHOW pPEHTIeHO3a-
IIUTHON KOMIIO3ULIMU C TOYKHU 3PEHUS KMHETUKH BBICBIXaHUS TBEPAOTO MOPHUCTOTO
TeJa U MOATBEPKACHBI Pe3yJIbTaTaMH MPAKTHYECKOTO 3KCIIEPUMEHTA.

IIpakTHYeckas 3HAYUMOCTb 3aKJIFOYAETCS B TOM, UTO:

- pa3zpaboTaHa pelenTypa peHTTeHO3aIUTHON JaKOKPACOYHON KOMIIO3ULIUU U
OITPEJICJICHBI €€ CBOWCTBA;

- OIpEeneeHbl CBOWCTBA PEHTTEHO3AIIUTHOIO MOKPBITUS, CHOPMUPOBAHHOIO
Ha OCHOBE pa3pabOTaHHOW KOMITO3UIIUHN HA JPEBECHOM MOJI0XKKE;

- OIlpe/ieNIeHbl TapaMeTpbl TEXHOJIOTHYECKOro mporecca GOpMUPOBAHUS PEHT-
IE€HO3AIIUTHOIO IIOKPBITHS Ha IPEBECHOM MOIIOXKKE;

- pa3pabotaHn TexHojorudyeckuid npouecc popmupoBanus P3 JIKII Ha ocHoBe
P3 JIKK.

MeTom0J10rMsl M1 METOABI IMCCEPTAIMOHHOIO HccaenoBanms. Vcnonab3oBa-
Hbl TEOPETUYECKHUE 3aKOHOMEPHOCTU KWHETHMKH CYIIKH TBEPAOr0 MOPUCTOro Tena,
METO/] OLEHKH LH(PPOBBIX PACTPOBBIX U300paKEHUN C MPUMEHEHUEM TpadUuecKoro
penaktopa Photoshop st onipenenenus peHTreHO3alUTHBIX CBOMCTB MOKPHITHS, BE-
COBOM METOJ JJIsl ONPEIEIICHUs BPEMEHHU BBICBIXaHUS MOKPBITUS, CTAaHAAPTHBIE Me-
TOJMKH JJI OINpeneneHus: HU3NKo-MEXaHMUECKHUX IMOKa3aTesell peHTTeHO3allUTHOM
KOMIO3UIIMM U TEXHUKO-IKCIUTYyaTallMOHHBIX XapaKTEPUCTUK PEHTTEHO3AIUTHOTO
MTOKPBITHSA C(POPMHUPOBAHHOTO Ha €¢ OcHOBE. st 00pabOTKMU pe3yJIbTaTOB IKCIIEPH-
MEHTOB MPUMEHSIN METOAbl MAaTEMAaTHUYECKON CTATUCTUKH, METO/1 3KCIIEPTHON OLICH-
KM, METOJIbl MaTEMaTUYECKOTO MOJICIMPOBAHUS U ONTHMHU3ALNU C HUCIIOJIb30BAHUEM
YHUBEpCaIbHBIX BhiuncauTeabHbIx cpen MS Excel u MathCAD.

Hayunble mos10:xeHus1, BBIHOCHMbIE HA 3a1UTY:

1. Jns nporHo3upoBanusi BpeMeHu Boickixanust P3 JIKII Ha ocHoBe pazpabo-
tanHoi P3 JIKK ¢ 6oibpmmm coaep:kaHueM B CBOEM COCTaBE MUHEPAJIBLHOTO HAMOJI-
HUTEJS MPEICTABISAETCS BOBMOXKHBIM MCIOJIb30BAHUE TEOPETUUECKUX 3aKOHOMEPHO-
CTE! KWHETUKH BBICBIXaHUS TBEPAOrO MOPUCTOTO TENA.

2. B npouecce ¢popmupoBanus P3 JIKIT na ocnoe P3 JIKK cHuxenue ckopo-
CTH €r0 BBICBIXaHUSI 00YCIIaBIUBAETCS TEM, YTO MUHEPAJIbHBIN HAMOIHUTENb (CYJb-
¢daT Gapust) OJTHOBPEMEHHO BBICTYIAECT B POJIM BJIArOYACp>KUBAIOILIETO areHTa U, TeM
CaMbIM YBEJIMYUBAET BpeMs «(U3NYECKOT0» BbICHIXaHHS TEXHOJIOTHYECKOTO CIOS.

3. Ilpu dopmupoBaHNM PEHTIEHO3AIIUTHOIO TMOKPBHITUS HA JPEBECHOM MOJ-
JIO’)KKE KOHTAKTHOE B3aUMOJIEUCTBHE HA TPaHULE pa3zeina cpell (MOKPBITHE - IPEBEC-
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Has MOJJI0KKa) HOCUT aIT€3MOHHBIN XapaKTep, T.K. €ro pa3pylieHUe MPOUCXOAUT IO
KOT€3MOHHOMY MPUHIIUITY BHYTPH TBEPAOTO NOPUCTOTO TEINA.

CreneHb JOCTOBEPHOCTH PE3YJbTATOB HMCCIENOBAHUN OCHOBAaHbI Ha TEOPUH
KUHETUKU BBICBIXaHUS TBEPJOTO MOPUCTOrO TeJa, MCHOJIb30BaHUM (yHAaMEHTaIb-
HBIX MOJIOKEHUM TEOPUHU OCIabJIEHHUs PEHTTEHOBCKOIO M3IyYEHMs 3alllUTHBIMU Ma-
TepUajlaMH, BEPOSITHOCTHO-CTATUCTUYECKUX METOAaX, METOAX OLEHKU CITyYailHBIX
HNOTPEIIHOCTEN B U3MEPEHUAX, METOJAX MOJEIUPOBAHUSA U ONTUMHU3ALMHU IIPOLIECCOB
nepeBooOpadoTku. [[0CTOBEpPHOCTh PE3YNIBTATOB IUCCEPTALMOHHOTO HMCCIEIOBAaHUA
MOATBEP)KIAETCSA JTOCTATOYHBIM KOJIMYECTBOM SKCIEPUMEHTAIBHOIO MaTepHalia U
ero o0pabOTKOM ¢ MCMOJIB30BAHUEM COBPEMEHHBIX BBIUMCIUTENBHBIX CPEJl, a TaKKe
MTOJIOKUTENBHBIMU PE3yJIbTaTaMU anpoOaK B YYEOHBIN MPOLECC U MPOMBIIIJIEHHOE
IIPOU3BOCTBO.

Anpobauusi pe3yJbTaToB padoThl. Pe3yabTaThl paboThl JOJ0XKEHBI, 00CYK-
JICHBI U TOJXYYWIH MOJOKUTEIbHBIE OLIEHKH Ha HAYYHO-TEXHUYECKOW KOH(EPEHIINH
CTyJIeHTOB u acnupanToB (r. ExarepunOypr, 2005 r.); III, V u XX Bcepoccuiickoi
(HaIIMOHAJILHOM) HAyYHO-TEXHUUYECKOW KOH(EpPEHIIMU CTYJICHTOB M AaCIUpPAHTOB
«HayuyHoe TBOpYECTBO MOJIOJIEkKH — JiecHOMY Komruiekcy Poccum» (r. ExarepunOypr,
2007, 2009, 2024 r.r.); va I, V, VII, IX u XVII Mexaynapoaaom EBpa3zuiickom
cumnosuyme «JlepeBoobpaboTka: TEXHOJOTUH, 00OpynoBaHHE, MEHEIHKMEHT XXI
Bekay (r. ExatepunOypr, 2006, 2010, 2012, 2014, 2022 r.r.); Ha VI Mexx1yHapoaHOM
Hay4YHO-TEXHUYECKOU KOH(EepeHIUHU « Y pall NPOMBIILIEHHBIN — Ypan NoJIpHBI: co-
[[MaJIbHO-3KOHOMUYECKHUE U SKOJIOTHYECKHUE TIPOOJIEMBbI JIECHOT0 KoMIuiekca» (T. Exa-
TepuHOypr, 2007 r.); HA MEXIYHAPOJAHOW HAYYHO-NIPAKTHYECKOW KOH(pEpPEHIUU
«AKTyanpHbIE HAIIPABICHUS HAYYHBIX HcciieqoBaHni X XI Beka: TeOpus U MPAKTUKA
(r. Boponex, 2014 r.); mHa VI Bcepoccuiickoii 0TpaciieBo HayYHO-IPAKTHYECKOM
KoH(pepeHunn «MHHOBAaIMM — OCHOBA Pa3BUTHSI LEIUIIOJIIO3HO-OYMaKHOM U Jiecorne-
pepabatbiBatotieii mpombiiiuieHHOCTH (T. ExarepunOypr, 2018 r); na XII Mexnyna-
POJIHOM Hay4YHO-TEXHUYECKON KOH(pepeHIun «JlecHas Hayka B peayn3aliuu KOHIIEII-
AU YPaIbCKOW MHKEHEPHOM IIKOJIBI: COI[UATbHO-D)KOHOMUYECKUE U IKOJIOTUYECKUE
po0JIeMBI JIECHOT'O CEKTOpa 3KOHOMUKM» (T. ExarepunOypr, 2019 r.).

PesynpraTel uccnemnoBanmii anpobupoBansl Ha OO0 «ATtom-TexHoIOTHSDY
r. bepe3oBckuii 1 BHEApEeHbI B yueOHbIE TUCITUTUIMHBI « TeXHOI0rus 1 000pyA0BaHHUE
3aIUTHO-IEKOPATUBHBIX MOKPBITUI» U «CrelralibHbIe BUJIBI OTACTKW» sl 00y4da-
IOIIMXCS 10 HanpasiaeHUIo moAroToBku 35.03.02 u 35.04.02 «Texnomorus necosaro-
TOBUTEJBHBIX U JepeBorepepadaThiBAOMIUX MPOU3BOACTBY Mpopuib « TexHoIorus
epeBOOOPAOOTKIY.

IMyoaukanmu. [lo marepuanam auccepTainuu omyOnIrKoBaHO 19 meyaTHBIX pa-
00T, U3 HUX 4 CTaThU B U3JIAHUSIX, peKoMeHJ0BaHHbIX BAK.

O0bem uM cTpykTypa auccepraumu. JuccepraimoHHas paboTa COCTOUT U3
BBEJICHUS, IIICCTH IJ1aB, OCHOBHBIX BBIBOJIOB M pEKOMEHIAIINM, OHOIMOrpadnIecKoro
nucka, Briovaromero 118 nanmenoBanuit u 28 npusnoxkenuii. O6mwmii 00bemM pado-
ThI ocTaBiisieT 213 crpanuil, B ToM uucie 179 cTpanui] OCHOBHOIO TeKCTa, 57 pUCYH-
KOB, 55 Tabnwuil, 32 cTpaHUIIbl MPUITOKECHHM.
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COIAEPKXAHUE PABOTHI

Bo BBeneHun 000CHOBAaHA aKTyaJIbHOCTb T€MbI, CPOPMYIMPOBAHBI LIENb U 3a-
Ja4u UCCJEA0BaHUsA, OCHOBHBIE TIOJIOKEHHUS, BBIHOCUMbBIE HA 3alUTy. PackpeiBaercs
Hay4yHas HOBM3HA pabOThl, 3HAUMMOCTb €€ Pe3yJIbTaTOB Il HAYKU U MpakTuku. Co-
JIepKaTcs JaHHbIE O MECTE MPOBEICHUS padOThI, CTPYKTYpE U 00beMe IUCCepTaIuu.

B nepBoii riiaBe npeacTaBlieH MPOBEICHHBINA 0 JIMTEPATYPHBIM HUCTOYHHKAM
aHaau3 3alIUTHBIX OTIEJIOYHBIX MaTepuaioB. PaccMOTpeH BOIPOC MexaHU3Ma
ocnabyieHus] PEHTTEHOBCKOTO M3JIyYEHHUs, TMMOBEJCHUE PEHTTCHO3AIMTHBIX MaTepHa-
JIOB B MPOIECCE BO3JACUCTBUS MPOHUKAIOIINX BUIOB BOJH M TIPUBEACHBI TPEOOBAHUS,
MPEIBSABISIEMBIE K HUM.

Bo BTOpOIi r1aBe npuBEAEHBI TEOPETUUECKUE HCCIEAOBAHUS IMPOTHO3HPOBA-
HUSI BPEMEHHU BBICHIXaHUS PEHTICHO3ALIUTHOIO JIAKOKPACOYHOTO  MOKPBITHS
(P3 JIKII) Ha ocHOBe pa3paboTanHOW peHTreHo3aumTHo komno3uuuu (P3 JIKK) Ha
JPEBECHOM MOJI0KKe. PazpaboTaHHass KOMIO3UIUSL HA OCHOBE MOJUMEPHOTO CBSI3Y-
IOIIET0 — BOJOAUCTIEpCHOHHON akpuiioBoil kpacku (B/[-AK) u nmpupoanoro Hamos-
HUTENST — cyibdaTta O0apusi MOMUMO CBOEH SKOJOTHUYHOCTH IMO3BOJSET 00CCIEUYUThH
HEOOXOMMYIO CTENIEHh CMaYUBaHUS MHEPTHBIX M TSHKEIIBIX 0 CBOEH IpUpOjIe MoJie-
Kyn1 cyinbdaTta Oapusi U yJIEpKUBaTh UX BO B3BEIICHHOM COCTOSHUU JOCTATOYHO
MPOJOJKUTEILHOE BpEMS, HE Hapylas MpH 3TOM LEJIOCTHOCTH LEMOYKH MOJIUMEpPA
(Pucynok 1). Takum ob6pazom, BJI-AK B P3 JIKK BbICTymaer He TOJIBKO B POJIHU CBS-
3YIOILIET0, HO U pa30aBUTENs, T.K. YMEHBIIAET BA3KOCTh UCCIEAYEMOM IpyOOTEpTOi
KOMIIO3HUIIUH.

B nporuiecce anpoOaiuu ObLT ¢ie7aH BBIBOI, YTO MPUCYTCTBUE Cyib(daTa Oapust
B 00bE€MaX, COMOCTABUMBIX WJIM MPEBBIIIAIONINX CBI3YIOIIEE, TPEBPAIIAET KOMIIO3H-
LMI0O B TIPOLIECCE BBICHIXaHUS B TBepAoe («kamMHeBHUIHOE») Teno. [Ipupoma takux
KOMITO3HIIMI CX0%ka C PaCTBOPAMH CTPOUTENBHBIX CMECEH, a MPOLECC UX BBICHIXaHUS
KOTOPBIX SABISIETCS «(OU3UYECKUM», T.€. OTBEPXKICHUE MPOUCXOIUT TOJHKO 3a CUET
UCIIAPEHHUS KUJIKOCTH CHayaja ¢ MOBEPXHOCTH IJIEHKH, a 3aT€M U3 BHYTPEHHHUX CJIO-
eB (Pucynox 2).

monekyna BaSO,

2 1
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Pucynoxk 1 - Bzaumoneiicteue mune- Pucynoxk 2 - [Iponecc «dpusudeckoro» Boicbixanus P3
panbHoro HanonHutens u ceasytouiero  JIKK: 1 — ucnapenue KuakocTy ¢ MOBEPXHOCTH TIEHKH;
B pazpaborannoii P3 JIKK 2 — ucniapeHue KHUJKOCTH U3 BHYTPEHHHX CJIOEB U CTa-

Ounu3anys NOKpHITHS (ycaaKka TEXHOJIOTHYECKOTO CII0s)

TemnepaTypHO-BpeMEHHAsI XapaKTEPUCTHKA IMpoliecca OTBEPKIEeHUS (BbIChIXa-

HUS) TaKMX KOMIIO3HMIIMKM IPEIIoJiaraet, 4ro CyIllKa MPOUCXOIUT B TPEX CTATUIX:

HarpeB (), crabmwmzanus (I1), oxnaxnenue (111) (Pucynok 3). ITostomy Bech mpo-

1IECC BBICBIXaHUSI MOKPBITHS YCIOBHO MOXHO pa3leliuTh Ha JBa nepuoaa (PucyHox

4): cymika ¢ MOCTOSHHOW CcKOpocThio (yyactok BC) M ¢ mepeMeHHOH CKOPOCTBHIO
(yuacrok CE).
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Pucynok 3 — TemnepatypHo-BpeMeHHas Xxapak-  Pucynok 4 - KpuBas mpoliecca BbIChIXaHHsI TBEp-
TEPUCTHUKA MPOIIECCa BBICHIXaHUS MOKPBITHUS neix Ten: BC — cylika ¢ moCcTOsIHHOM CKOPOCTHIO;
CE- cymika ¢ nepeMeHHOU CKOPOCThIO

VYpaBuenue ckopoctu Bbicbixanus P3 JIKII onuckiBaeTcst ypaBHEHUEM:

—LdX

W= Adt '’ M)

rie: W — CKOpOCTb BBICBIXAHHSI, KT JICTYHHX BEIIECTB/(M” TOBEPXHOCTH TBEPION MACCHI" 1);
L — Bec TBEpOro MOKpHITUS (MACChl), CUATAsA HA CYXOM OCTATOK, KT;

X — coziepKaHue JeTy4HX BEeIeCTB B TBEPAON Macce, KI/(KI CyXOro OCTaTKa);

A — momans Cymkn, M’

T — BpeMs CYIIKH, Y.

3a HEIOCTATKOM JIAHHBIX, YaCTO KPUBYIO CKOPOCTH BBICBIXaHUSI MEXKIY TOUKa-
mu C u E mpuHUMaloT 3a npsAMyro JUHUIO, TOT/Ia ypaBHeHHE (1) UMeTh BU:
Wioer (X —X)
, Xep — X
rne X — paBHOBECHOE COJIep)KaHUE JIETYYMX BEIIECTB, KI/(KT CyXOTo OCTaTKa);
Xpur — KPUTHUYECKOE COJIEPIKAHMUE JIETYUHX BEIIECTB, KI' /(KT CyXOro OCTaTKa);
W, ocr — TOCTOSTHHAS! CKOPOCTh BBICBIXaHUS, 1<r/(M2 “ ).

W=m(X-X)= )

Bpewms Beickixanus P3 JIKIT onpenensercst cornacHo:
_ L(XKpI/IT - X ) lnXKp - X (3)
VVI'IOCTA X 2 X

JIn1st moATBEPIKIECHUSI TEOPETUIECKUX 3aKOHOMEPHOCTEM KMHETUKH BBICHIXaHUS
TBepaoro mopucroro tena - P3II, chopmupoBanHOro Ha OCHOBE pa3pabOTaHHOMU
P3 JIKK, ucnonbs3oBanuchk obpasipbl danepsl Mapku DK, pazmepamu 18x20x5 mwm,
HMMEIOIIMX MIEPOX0BATOCTh MoBepxHOCTH 16 MkM. Hanecenue cios P3 JIKK Tommm-
HOM 3 MM (Kak IPOSIBUBIIETO HanOoJiee BHICOKHE TOKAa3aTEIH 3allUTHBIX CBOMCTB)
OCYIIECTBJISUIOCH IITATeNIeM BPYYHYIO C UCIIOIb30BaHueM Tpadapera. Heooxoaumeie
JTaHHBIC TIOJYYEHBI IyTeM B3BEITMBaHMs 00pa3ioB ¢ uHTepBajioM 10 MuH. 10 dukca-
UM TPEX OJIMHAKOBBIX TOKa3aTesIeh 3HAYCHUI Macchl 00pa3siia.

[To pe3ynpTaram MpOBEIECHHBIX HCCIEIOBAHUN MOCTPOCHBI 3aBUCHUMOCTH CKO-
POCTH BBICBIXaHHUSI TOKPBITHUS Jisi 9 BapuaHTOB cocTaBoB (Tabnuna 1) mpu ecre-
ctBeHHOM (PucyHok 5a) u koHBekTHBHOM cymike (Pucynok 50). Ha Pucynke 6 npen-
CTaBJICHbl TpauyecKkre 3aBUCUMOCTH MPOJ0JDKUTENIbHOCTH BhIchixanus P3 JIKII B
3aBUCUMOCTH OT cojiepkaHus cyibdara 6apus u cBsazyromiero B coctase P3 JIKK npu
€CTECTBEHHON M KOHBEKTUBHOM CYILKE.
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Ta6muma 1 — BapuanTts! cocraBoB P3 JIKK

KomnoneHTsl Howmep cocraBa
KOMITO3ULIU 1 | 2 | 3 4 | 5 | 6 7 | 8 | 9
KonndgecTBO HamoJHUTE-
150 200 250
a1 (cynbdara Gapus), r
KomnaectBo
60 75 90 60 75 90 60 75 90
casyromero (BA-JIK), r
KonnuectBo nuctuiin- 60
pPOBAHHOM BOJBI, T
a) 0)
R 5 050
EL o / E 9
; H , 8 g 070 7
giouo / // //, 65 7 g o /ﬁ 8
; £ o //’/ 77~ 3 L E? Z ;§’4__7
e o5 050 i
£ Sy
% E 0100 21 ; g 040 / 4/
52 00 = g
7/ 22 y =
2% 0050 g2
£io £=
- 0,000 g o
0,000 0,200 0,400 0,600 0,800 1,000 1,200 1,400 E
H 0,00
&)

Conepxanne 1eTyqnx pemects B P3 JIKIIL, X, KI/KrcyXorooctaTea 0,000 0.200 0.400 0.600 0.800 1.000 1.200 1,400

Conep:xranne 1eTy4ux Bemecte B P3 JIKIL, X, Kr / KT CyX0ro ocTaTka

Pucynok 5 - 3aBucumoctsb ckopoctr Beickixanust P3 JIKII ot conmepsxanus B coctaBe cyibdara
Oapus u cBs3yolero (udpaMu ykazaH HOMEp COCTaBa, CoAepPKaHUEe JUCTUIUTHPOBAHHON
BOJIBI - IOCTOSIHHOE): &) €CTECTBEHHAs CYIIKA, 0) KOHBEKTHUBHAsSI CYIIIKa

a) 0)
28
E 26 g °
] = -
LY :
g ~ z 4 —
g g
ir 2 ) Zrss _— 60T BII-AK
£ —60 ©. BI-AK = 5 ¢
£Z 20 g5 - 75t BI-AK
B — 751 BILAK 22 3 —901. BJI-AK
L 90r BILAK 222.5 / /
£ % € 2
g . L
Eou g 15
ﬂﬂ =
1

150 200 250
KoamgectBo nanoanntens (cyabdara dapusi), r

150 200 25
Koanuecrso manoamreasi (cyabdara ﬁnpus& r

Pucynox 6 - 3aBucumocts npopomkutensHocTy Boickixanus P3 JIKII ot conepskanust cynbdara
Oapus u cBszyromero B coctase P3 JIKK: a) ecrecTBenHas cyiika; 0) KOHBEKTUBHAs CYIITKa

B Tperbeii ri1aBe paccMaTpUBAIOTCA HANIPABICHUS MCCIIEIOBAHUM, COJIEPKATCS
OCHOBHBIE METOJUYECKUE MOJIOKECHUS MPOBEACHUS IKCIIEPUMEHTAIbHBIX JAaHHBIX U
00paboOTKN MX Pe3yJabTATOB, MPUBOAATCS XapAKTEPUCTUKHU UCIOJIb3yeMbIX MaTepHa-
JIOB, MPUMEHSIEMOTO 000PYIOBAHMS ¥ KOHTPOJIHHO-U3MEPHUTEILHON anmaparyphl.

B uccnenoBanmsax mis popmupoBanus P3 JIKII B xauecTBe npeBecHOW MOJI-
JIO’KKH MCTOJIb30Basiach Oepe3oBas (panepa mapku OK TonmuHOM 5 MM, BIaXKHOCTHIO
8+£2 % (I'OCT 3916.1-2018). B kauecTBe CBSA3YIOIIETO MCITOJIB30BANIACh BOJIOPACTBO-
pumas akpuiaoBas kpacka Akpam-Komdpopr-20 (TY 2316-014-0-31953544-00),
HanosHuTeNs — Oapuii ceprokucibiii (TOCT 3158-75), pa3daBurtens — Boja AMCTHII-
auposanHas (I'OCT 6709-72).

Ouenkn  ¢usuko-mexanndeckux nokazarened P3  JIKK wu  texHwuko-
skcrTryaTalMoHHbIX xapaktepuctuk P3 JIKII mpoBoauiuch mo CTaHIapTHBIM METO-
nuKaM. PeHTreHo3anmTHbIE CBOMCTBA MOKPHITUS OLICHUBAIUCh METOJIOM O0pabOTKH
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U(POBBIX PACTPOBBIX H300paKEHUN C MPUMEHEHHEM TIpapHUuecKoro perakropa
Photoshop, st onpenenenust BpeMeHH BBICBIXaHUS MMOKPBITUSI HCIIOIB30BAJICS BECO-
BOIl meTof, cnocoOHocTh B3auMoaenctBuss P3 JIKK ¢ moBepXHOCTBIO JIpeBECHOIO
cyOCTpara OLIEHHBAJIOCHh BETMYMHOMN «KPAaeBOT0 YIJjla CMauMBaHU.

[TosryueHHbIE SKCIIEPUMEHTAIbHBIC IaHHBIE OLICHUBAJIUCh METOIAMU MaTeMaTH-
YEeCKOW CTaTUCTUKHU, MIPOBEPKA OAHOPOJHOCTU JUCIEPCUU ONBITOB MPOBOJAMIIACH IO
kputeputo KoxpeHna, 3HauMMOCTh KOA((HULMEHTOB YpaBHEHUSI PErpeccUuu OLlCHHUBa-
nace kputepreMm CTBIOJIEHTa, aJeKBATHOCTh Mojenu — KpurepueM Puiuepa. s
HaxoxJeHus: ontuMaibHoM peuentypsl P3 JIKK ncnons3oBancs meTon 00001EeHHo-
ro npuseaeHHoro rpaauenTa (OII), pauuoHanbHOM penEenTyphl - METOJ YCIOBHOIO
LIEHTpa Macc, CTENEHb COIIACOBAHHOCTU MHEHUH TPYNIbI SKCIIEPTOB OLEHUBAIACH C
noMOIIbI0 K03 durmenTa konkopaauuu Kenganna.

B 4eTBepTOili IJ1aBe paccMOTPEHbI BOMPOCH! pa3padoTku peuentypsl P3 JIKK
Y ONIPEJICIICHUS €€ CBOMCTB.

JUtst onpeneneHuss ONTUMAIBHONW PELENTYpPbl KOMIIO3UIMM ITOCTAHOBKY JKCIIE-
puMeHTa ocyulecTBisin no ia"y Bz (bokca). CxeMa npoBefeHHs! 3KCIepUMEHTa
npuBeneHa Ha Pucynke 7. HaumeHnoBaHue ynpasisitolmux (akTopoB U JUana3zoHbl UX
BapbUpPOBaHUS NPUBEIEHBI B TaOMIlEe 2, a HAUMEHOBAHUE MOCTOSHHBIX (PaKTOPOB B
HKCIIEPUMEHTE U X 3HaYEHUS MpUBEJIEHBI B TaOmuie 3.

x1 Paspabotka vy 02, 13)
; PEHTT eHO3ALMTHOI
Bap;;p;(_;emue X2 NIaKOKPaCOYHOMH Y2=2(x1,52,x3)  BrixopHeie
opHl Lol L
g x3 T Va3, 2, 3),
(P3 JIKK) 2

Pucynok 7 - Cxema npoBeJieHHsI SKCIIepuMeHTa 1o paspabotke perentypsl P3 JIKK

Tabmuua 2 — HauMeHoBaHUE yHpaBisIOMIKMX (AKTOPOB B IKCHEPUMEHTE M JHMANA30HBI MX
BapbUpPOBaHUS

3HaueHus Ha YPOBHAX BapbHPOBAHUS
HYDKHUUN OCHOBHOM BEPXHUU
L (] ) )
= o o o
5 ) T ) T 0 T
Ne HaumenoBaHue T 8 5 g 5 g 5
2] /M /M
n/m dakropa = = S 5 o = o
<) [<2] [<2]
S o = S S S =
S - s - 3 2 3
= S s S & =
e o T o T o
o o o
= = =
Komuuecto
1. X1 150 -1 200 0 250 +1
HAIOJHUATEIS, My, T
Komuuecto
2 X2 60 -1 75 0 90 +1
CBS3YIONIETO, My, T
Komuuectro
3. X3 50 -1 60 0 70 +1
pazbaBuTens, Mz, T
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Tabnuua 3 — HanmeHoBaHME IOCTOSHHBIX (PAKTOPOB B SKCIIEPUMEHTE U X 3HAUYCHUS

Ne /it ITocTostHHBIH (hakTOp [lokasarenn
1. OtHOcHTENbHAS BIAXKHOCTh BO311yXa, %o 6515
2. TemmepaTypa OKpyXKaroeii cpesl, C 20+2
3. Bpewms nepemerminBanysi KOMIOHEHTOB, BXOISIINX 5+1
B P3 JIKK, Munu
4, TosmHa NOKPBITUS, MM 3+0,1
5. TeMmmepaTypa arenTa cymku, -C 60+2

IIo pe3yiibTaTaM CTaTUCTUYECCKOMN O6pa6OTKI/I IMOJIYYCHHBIX 3KCIICPUMCHTAJIBHBIX

JAHHBIX MOCTPOEHBI PETPECCUOHHBIE MOJICIH ISl PA3JIMYHbBIX PEKUMOB OOIYUYEHUS U
TOJIIIMH MOKPBITUS 1,2 1 3 MM 00pa3ioB. YpaBHEHUS! PETPECCUU TIPU TOJIIMHE I0-
KPBITHS 3 MM UMEIOT BUJIL:

a) CBHHLOBbIM JKBMBAJICHT IIPU AHOAHOM Hanpsizkenuu S0 kB:

37150'3 = 0,0235 + 0,0046x, + 0,0006x, — 0,0063x3 + 0,0083x2 — 0,0068x3

—0,0062x2% — 0,00064x,x, — 0,0012x,x3 — 0,0006x,x5; (4)
0) CBHHIOBBbIN KBHUBAJICHT NPU AHOAHOM Hamnpsikennu 75 kB:

37175’3 = 0,068 + 0,0043x; + 0,0035x, — 0,0022x5 + 0,0018x? — 0,004x2 +
0,0085x2 — 0,015x;x, — 0,0041x;x5 + 0,00002x,x5; (5)
B) CBUHLOBBIN 3KBUBAJICHT NIPU aHOAHOM HanpsikeHnu 100 kB:

$1°9% = 0,1253 + 0,004 + 0,0034x, — 0,0021x5 + 0,0012x% —

—0,004x2 — 0,0082x2 — 0,0019x;x, — 0,045x; x5 + 0,0009x,x3. (6)
r) sBpems Bbicbixanusi P3 JIKII npu ecrecTBeHHOIl cylIKe:

$5 = 1351,46 + 105x; + 27x, + 40,67x3 — 64,72x% — 54,72x5 —

—90,21x2 — 19,58x,x, + 35,42x,x3 — 29,58x,x3; (7)
n) sBpems Bbicbixanus P3 JIKII npu KOHBeKTUBHOM CylIKe:

y3 = 382,3 + 74x; + 7,33x, — 29,67x5 — 40,83x% — 24,17x% —

—20,83x% + 2,5x,%, + 7,5x,%5 + 16,67x,x3. (8)
rae: 3715 0’3, )717 5’3, yll 003 _ penmumna cBMHIIOBOrO SKBHBajieHTa P3 JIKII MpU aHOJI-

HOM HamnpsbKeHUH PEHTI€HOBCKOM TpyOku cooTBeTcTBEHHO 50, 75 n 100 kB;
$2 — Bpems Bbichixanus P3 JIKIT npu ecTecTBEHHOI cyllKe, C.;
93— Bpems Boichixanus P3 JIKIT npu KOHBEKTHBHOM CYIIIKE, C.

I'paduaeckue nHTEpIIpETAINS MOTYUYEHHBIX PE3YJIHTATOB CBUHIIOBOTO YKBHUBA-

JeHTa npu aHogHoM HanpsbkeHuu 100 kB u BpeMeHu BbICHIXaHUS TOKPBITHS MPUBE-
nensl Ha Pucynkax 8 - 10.
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3 MM

Pucynok 8 - I'padmueckas uaTepriperanus (BbIXOIHAS BETUYUHA — CBUHIIOBBIN SKBUBAJICHT
P3 JIKII npu anoxnom Hanpsokenud 100 kB, mm Pb): X; — KOJTHYECTBO MHHEPAIBLHOTO
HATIOJTHUTEIIA, T.; Xz — KOJIMYECTBO CBA3YIOIIETO, I'.; X3 — KOJIMYECTBO pa30aBUTEs, T.

3 mm

2 MM

1400 ~ T
1275 4 &

Pucynok 9 - I'paduueckas nntepnperanus (BbIX0AHAas BeTu4rHa — BpeMs Bbichixanus P3 JIKIIT
MIPU €CTECTBEHHOM CYIIKE, MUH): X1 — KOJINYECTBO MUHEPAIIBHOTO HATIOTHUTEIS, T,
X2 — KOJIMYECTBO CBSA3YIOIIETO, T.; X3 — KOJIMYECTBO pa30aBUTENS, T.

3 Mm

3 MM

x1

Pucynok 10 - I'papuueckast unTepnperanus (BbIXOJHAs BEIMYMHA — BPEMsI BBICBIXaHUS
P3 JIKII npu KOHBEKTUBHOM CYIIKE, MUH): X1 — KOJIMYECTBO MUHEPAIILHOTO HATIOJTHUTEIS, T.;
X2 — KOJIMYECTBO CBS3YIOIETO, T.; X3 — KOJIMYECTBO pa30aBUTENs, T.

BrimenpuBeaeHHbIE PETPECCUOHHBIE MOJIEIIA UCIIOIb30BAIUCH ISl HAXOXKICHUS
ontumanibHOTO coctaBa P3 JIKK. 3agaya ontumu3zanuu Oblia MOCTaBJICHA CIEMYIO-

UM 00pa3oM:
L]enesvie hynkyuu:

a) U1 HaXOXKJICHUS MAaKCUMAJIbHOTO 3HAYCHHS PEHTTCHO3AIIUTHBIX CBOWMCTB
P3 JIKII npu aHogHOM HampspKeHUM Ha peHTreHoBckou Tpyoke 50, 75 u 100 kB u

TOJIIIMHE TOKPBITUS 1, 2 1 3 MM:
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4750,1 72750,2 4r50,3 y7r751 y5r752 1r753 §47100,1 y577100,2 137100,3
WOt W02, WO WS, W2, WSR3, W00, w002 W03 L max;  (9)

0) s HaxoJieHnsa MUHUMyMa BpeMeHu Boicbixanusi P3 JIKII npu ectecTBeH-
HOW M KOHBEKTUBHOM CYIIIKE:

w3, W2, Wi Wi, Wz, W3, - min. (10)
Cucmema ocpanuyenuti 115 nienieBbix GyHkiui (19-20) umeet By
—1<x <1, -1<x,<1;, -1<x3<1; (11)

J7ist petieHust ONTUMHU3ALMOHHON 3a/]a4M MPUMEHEHA TEXHOJIOTHS ONTUMHU3AINH
MS Excel BctpoenHoit HagcTpoiiku «llouck pewenusiy MeToaoM 0000IIICHHOTO TIPHU-
BeneHHoro rpaauenTa (OIIDY). Jlus pemieHuss KOMOPOMUCCHOM 3aJjauil UCTIOJIb30BaH
METOJI YCJIOBHOT'O IIEHTpa Macc. PalmoHalibHbIe 3HAYEHUS BBIXOAHBIX MapamMeTpoB
MPUBEICHBI B TaOIUIIaX 4-5.

Tabnuua 4 — ParmoHanbHbIe 3HaYEHUS BBIXOHBIX BeIWYHH Npu Beickixanuu P3 JIKIT
IIPY €CTECTBEHHOM CYIIIKE

Ne Brixoanas Benuunna ripu tonmuse P3 JIKIT

n/n 1 MM | 2 MM | 3 MM

1. | CBuHLOBBI dKBHUBaIEHT, MMPD

Mpy aHOJIHOM HanpsikeHuu 50 kB:

0,0142 | 0,0243 0,0329
MPYU aHOJTHOM HarnpspbkeHuu 75 kB:
0,0313 | 0,0391 0,0712
1pu aHoAHoM HanpsbkeHuu 100 kB:
0,0457 \ 0,0628 \ 0,118
2. | Bpems BbIChIXaHHS HOKPBITHS
15 4. 25 muH. | 17 4. 24 muH. | 20 4. 53 MuH.

Tabnuna 5 — PannoHanbHble 3Ha4€HUsI BBIXOIHBIX BeTUYUH 1pu Bbickixanuu P3 JIKII npu
KOHBEKTHUBHOM CYILIKE

Ne Brixoanas Benuunna ripu tonuse P3 JIKIT

/1 1 MM ‘ 2 MM ‘ 3 MM

1. | CBuHLIOBBI dKBHUBaIEHT, MMPD

IIpY aHOAHOM HamnpsbkeHuH 50 kB:

0,0158 \ 0,0219 0,0328
IIPY AaHOJTHOM HarpsbkeHuu 75 kB:
0,0327 \ 0,0363 0,0708
1pu aHoTHOM HanpsbkeHuu 100 xB:
0,0445 \ 0,0627 \ 0,1135
2. | Bpewms BbICBIXaHHS HOKPBITHS
2 4. 12 muH. | 3 4. 50 muH. | 4 9. 45 mMuH.

OpnHako clielyeT OTMETUTh, YTO JHOCTUKEHHUE MUHUMAIBHOTO BPEMEHU BBICHI-
xanust P3 JIKII, chopmupoBannoro Ha ocHoBe P3 JIKK He siBisieTcss OCHOBHOM 11e-
nwpto. Hanbonee BaxHyO poOJb B IAHHOM CITy4ae UTPAeT TOCTHKCHHE MAaKCUMAIbHBIX
PEHTT€HO3AIINTHBIX CBOWCTB. [loaTOMYy 11l MallbHEWMIIMX WMCCIENOBAHUM CBOMCTB
pa3paboTaHHON KOMITO3HUIIMH HCIIOJIB30BAJICS ONTHMAabHBIN COCTaB, HA OCHOBE KO-
TOPOro MOJYYAJIOCh MOKPBITUE C MAKCHUMAJIbHBIMU PEHTITE€HO3AIINTHBIMU CBOMCTBA-
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MU. 3HAYEHUS MOCTOSHHBIX (PAKTOPOB MPHU MPOBEACHUU IKCIEPUMEHTOB MPUBEIACHBI

B Ta0muiie 6.

Tabnuna 6 — [locTosiHHBIE (HaKTOPBI IPU MIPOBEICHUHU SKCIIEPUMEHTA

Ne /i HaumenoBanue 3HaueHue
1. Temneparypa okpyxatotieii cpeabl, °C 20+2
2. OTtHOCHUTENbHAS BIAKHOCTh BO3AYyXa, %o 65+5
3. Cocras P3 JIKK:
- MUHEpAJIbHBII HAIIOJIHUTENb, I 250+1
- CBA3YIOILIEE, T 75+1
- pa3baBuTeNb, T 60+1

Cratuctruecku 006pabOTaHHBIE SKCIIEPUMEHTAIbHBIC JaHHBIC MO HCCIEAO0Ba-

HUIO XapaKTEPUCTUK ONTUMAIbHOTO cocTaBa P3

JIKK mpuBesneHsl B Tabuie 7.

Tabmuua 7 — Csoiicta ontuManbHoro cocrasa P3 JIKK

Ne n/mn Haumenosanue 3HaueHue

1. Pacxon, r/M° 1135

2. ConeprkaHue cyxoro ocratka, % 72

3. Crenenb neperrupa, MKM 0,002 (t.e. rpyboTepTasi)

4, 2450 (T.e. npubIMxKEHa K
[I10THOCTB, KI/M° IUIOTHOCTH OapuUTOBON HITYyKa-

Typku - He MmeHee 2700 KF/MS)
5. Bennumna kpaeBoro yriia CMadyMBaHHUs, TPal. 86

B nsATOl rI1aBe paccMatpuBaroTCs BONpockl uccienoBanus ceoricts P3 JIKII,

c(hopMHUPOBAHHOTO Ha JPEBECHOM IMOJIOKKE Ha

OCHOBC OIITUMAJIBHOI'O COCTaBa pa3-

paborannoit P3 JIKK npu ectecTBeHHOW M KOHBEKTHUBHOU cyIike. Pe3ynbpTaTsl uc-
CJIeIOBaHUi MpecTaBieHbl Ha Pucynkax 11 — 16.

: =
5 014 =
£0,135 . g
g 013 z
— -9
= / B -]
0125 ¢ g
£ o1 : g
H - g
£0115 ¢ =
£ ;
= 011 : .

ECTCCTBCHHHH CymKa Kousextuenas CymKa

Pucynok 11 - Tsepaocts P3 JIKII

EcTecTeenHasn CYIIHA
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KomeexTiBHAS CYIIHA

Pucynok 13 — Biraromornomenue P3 JIKIT

0,57 +
0,568 1
0,566 7
= 0,564 1
%0562 1
=056
0,558 1
0,556 1
0,554 1
0,552 ¥
EcTecTBeHHas CYILKa

KoHBeKTHEHAR CyLIKa

Pucynok 12 — IIpounocts npu ynape P3 JIKII

Baeer P3JIKIL, ¢,

EcTecTBeHHAA CYIIKA

KOHBEeKTHBHAA CYIIKA

Pucynok 14 — brneck P3 JIKII




15

12
. 2
20 g
) g
f 0.6 E
| = E
Z 0.4 2
:
= 0,2 - =
n -
CCTECTREHHAN CVINKA  KOHBEKTHBHAN CVIIKA CCTECTRAHHAN CYILRY RAOHBERTHBHAR CYIIER
Pucynok 15 — IIpounocTs npu usruoe Pucynok 16 — Temnocroiikoctu P3 JIKII
P3 JIKII

Pesynbratel uccnenoBanuii aare3nonHoi npoynoctu P3 JIKII tonmuuon 3mm,
c(hOpMHUPOBAHHOTO HA JIPEBECHOM MOJUI0KKE ((PpaHepe) METOJOM pelIeTyaThiX HaIpe-
30B 1 6 00pa31oB MpeacTaBiieHbl HA Pucynke 17.

A B G 5] E r =) H

Homep obpazma
FECOEpT 1 2 3 4 5 6 i
1 3 1 5.5 3 3 5.5 30
2 25 25 5 5 1 5 30
3 2.5 2 5 5 1 5 30
4 3.5 1.5 5.5 1.5 5.5 18
5 5 2 25 5 1 5 30
obpasen 1 obpaszemn 2 oGpaszen 3 5 55 55 3 1 3 30
7 2 2 3 3 2 3 48
8 2.5 2.5 5 5 1 5 30
9 5 2 2 5 2 5 48
m

Eﬂg 31,5 | 215 35 395 | 135 42 294

Panr 3 2 4 6 1 6

obpasen 4 obpaszen 5 obpasen 6

Pucynok 17 - Pezynbrarel uccnenoBanuil anareznonsoi npounoctd P3 JIKII npesecHoi moanmoxke

Tak Kak 1o pe3ynpTaTaM SKCHEPTHOM OLEHKU C IPUMEHEHHEM METOAA PAaHrO-
BOW KOPPEJSALIMM MHEHHE TPYIIIbI DKCIIEPTOB, COCTOSIIEN U3 9 Ye0BEK, COTIIACOBAHO
Ha 51 %, caenoBarenbHO, pe3yabTaTaM OIpoca CIEIYET 10BEPSATH.

B mecToii riaBe B KauecTBE YCJIOBHOTO M3/eNusl Oblla BHIOpaHA MaHEb IS
M3TOTOBJICHUS] PEHTIE€HO3AIUTHBIX Kallto3u pazmepoM 2900%290x12 mMm. J1nst oueH-
KM 2KOHOMHYEcKoro 3¢ dekTa BHeapeHus pazpadborannoit P3 JIKK paccMmoTpens nBa
BapuaHTa (HOPMUPOBAHMS TIOKPHITUS HAa €€ OCHOBE: C UCIIOJIb30BAHUEM €CTECTBEHHOM
Y KOHBEKTUBHOU CyIIKU. AHaIN3 pa3pabOTaHHBIX TJIAHUPOBOYHBIX PEHICHUN y4yacT-
KOB OTJIEJIKM MO3BOJIMJ CHEJIaTh BBIBOJ O TOM, UYTO HCIIOJIb30BaHWE KOHBEKTHUBHOM
CYLIMJIBHON KamMepbl HE TOJBKO CYHIECTBEHHO COKpAILAeT MPOJOJIKUTEIBHOCTh OT-
BEPXKACHUS TEXHOJOTUYECKOIO CJIOS, HO U MO3BOJISIET COKPATUTh MPOU3BOACTBEHHBIC
IJIOIIAM HAa YYacTKE CYIIKH M TEXHOJIOTMYeCcKoi BhIIepXKu. Ho BbIOOp onTuMab-
HOTO PEILICHUS MOXET MPOBOAUTHCS TOJIBKO B YCIOBUAX KOHKPETHOTO MPENNPUSATHUS
C YYETOM €ro TEXHUYECKHX U SKOHOMUYECKUX BO3MOKHOCTEH.

B tabnune 8 mpuBeneHbl OCHOBHBbIE SKOHOMUYECKHE IMOKA3aTeNM MPU MPOU3-
BOJICTBE YCIIOBHOT'O U3JIEIIHSI.
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Tabauua 8 - OCHOBHBIE PKOHOMUYECKUE TOKA3ATEIIN

ITokaszarenu BennunHa nokasarenen
1. OOBeM BBITTyCKa MTPOTYKIIUH, TIT. 10 000
2. llena eTMHULIBI POTYKITUH, PYO. 1500
3. O0BeM mpoiax, ThIC.pyo. 15000
4. YucneHHOCTh epCoHaa, yell 6
5. lHBeCTHIIMOHHBIE 3aTpaThl, PYO. 4844730
6. CpenHsisi 3apaboTHas 1j1aTa 3a MecsIl, pyo. 36505
8. CebecTonMoCTh Bcero 00beMa MpON3BOACTBA, PYO. 9234900
9. CebecTOMMOCTD €MHUIIBI TPOAYKITHH, PYO. 923,49
10. banancoBas npuobLIB, pyo. 5765100
11. Cpok OKynaeMOCTH, MECSIIEB 13
12. PenTabenpbHOCTH IPOU3BOACTBA, %0 37

B Tabnuie 9 npuBeneHsl pacueTbl KOHKYPEHTOCIIOCOOHOCTH YCIOBHOTO H37e-
TSl B CPAaBHEHHUM C U3BECTHBIMU PEHTT€HO3AMMNTHBIMA MaTEPUAITIAMMU.

Tabmuua 9 - Pe3ynbraTsl pacyera KOHKYPEHTOCTIOCOOHOCTH YCIIOBHOTO M3IEITHS B
CPaBHEHUU C U3BECTHBIMHM PEHTI€HO3AUMTHBIMU MaTepuagaMu
ITanens,
bapuroBas [Tanens
Haumenosanue IIpocBunIO- Marepuan TOKpBITas
HITYKaTypKa [Ipoteke
[oKa3areiist BaHHas pe3uHa | «llmuroTpen» P3 JIKK
«Knayp» I1P3 12 (3 mm)
Iena M°, py6. 12000 7000 2150 5540 2200
Cpoxk CITyKOBbI, T 5 5 10 5 5
Crommocte 1600 700 1500 1100 800
MOHTaXa, pyo/M
Pacxomt sa | rox, 2720 1540 365 1328 600
pyo/™m

OCHOBHBIE BbIBOJbI U PEKOMEHJIALIIUN

1. nst nporHo3upoBanusi BpeMenu Boicbixanusi P3 JIKII ¢ 6onbmmm conepixa-
HHUEM B CBOEM COCTAaBE MHUHEPAJILHOTO HAMOJHUTEIS MPEACTaBISETCS BO3MOXKHBIM
HCIIOIb30BaTh TEOPETUUYECKUE 3aKOHOMEPHOCTU KMHETHUKHU BBICBIXaHUS TBEPAOTO IO-
PHUCTOTO TeJia, TO3BOJISIONINE ONPEACTUTh BPEMs BBIChIXaHUSI CHOPMUPOBAHHOTO TI0-
KPBITHS HAa JPEBECHOM MOMJIOKKE B 3aBUCUMOCTH OT KOJUYECTBA KOMIIOHEHTOB, BXO-
msanmx B coctaB P3 JIKK.

2. C yBenmnueHUEM CoMIep KaHMs HAmOTHUTENS (Cyabdara Gapus CEpHOKHUCIIOTO)
B COCTaBe pa3pabOTaHHOW KOMIIO3UIIUU CHUKACTCS CKOPOCTh BBICBIXaHUS CIIOS,
MPEANOJIOKUTENBHO MMOTOMY, YTO HAMOJHUTENIb OJHOBPEMEHHO BBICTYNAET B POJIU
BJIATOY/ICP>KUBAIOIIETO areHTa W, CJIEIOBATEILHO, YBEIMYUBACT BpeMs «(Pu3nyecKo-
r0» BBICBIXaHUSI KOMIIO3UIINH.

3. C yBenmn4yeHUEM COJIEpP KaHMs CBSA3YIOMIETO (BOIOIUCIIEPCUOHHON aKPHUIIOBOM
KPAaCKH) B COCTaBE YBEJIMYHMBAETCS COAECPKAHUE JIETYYUX BEIIECTB M YMEHBIIIACTCS
CKOPOCTh €T0 BBICHIXaHHSI.

4. B 3aBUCUMOCTH OT PEUENTyphbl cOCTaBa BpeMs «(HU3UYECKOTO BBICHIXaHUS)
MIPU €CTECTBEHHOM CyIlIKe KoJyieOaeTcs B mpenenax oT 15 1o 27 yacoB. 3a 3To BpeMs
MIPOUCXOJIUT HE TOJBKO (POPMHUPOBAHUE IUVICHKH HA TMOBEPXHOCTH pazzena (a3 «okuji-
KOCTb - BO3MyX», HO U 3HAUUTEJIbHOE MPOHUKHOBEHUE Pa30aBUTENS B CJIOU MOJJIOXK-
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KW, 9YTO TPUBOANT K 3aTPYAHCHHUSIM HCIIApEHUs] pa30aBUTENS U MPOSIBICHUIO JeheK-
toB cymiku P3 JIKII: Tpemmnam, kparepaM, HEPABHOMEPHOCTH TOJIIMHBI TEXHOJIO-
TUYECKOTO ciosl. [Ipy KOHBEKTHBHOM CYIIKE TEXHOJOTHUYECKUW CIOW B 3aBUCHMOCTH
OT peLenTypbl COCTaBa BhICKIXAeT B TeueHue 1,5 - 5 yacoB. OMHOBPEMEHHBIN KOHBEK-
TUBHBIA HarpeB TexHosornueckoro cnost P3 JIKK u npeBecHol MOIOXKKH CIOCO0-
CTBYIOT YCKOPEHHIO BbIXOJIa HA MMOBEPXHOCTh pa30aBUTEIsl IO BCEHl TONIIMHE TUICHKH.
IIpu 5TOM 3HAYUTENHHO MOBBIIIAIOTCS MOKA3aTENHN TEXHUKO-3KCIUTYaTaAllHOHHBIX U 3C-
tetndeckux cBorctB P3 JIKII. [Tostomy msig cokpaiiieHusi Ipou3BOJACTBEHHOTO IIMKJIA
M3TOTOBJICHUS W3JIEINI C PEHTTEHO3ANTUTHRIMEI CBOMCTBAMHU Ha JepPEeBOOOpabdaThIBa-
IOMUX TIPEANPUATHSIX HEOOXOIUMO TMpEeaycMaTpUBaTh WHTEHCU(UKAIMIO TpoIecca
CYILIKU TTOKPBITHSI.

5. IlocTpoeHbl MaTeMaTUYECKUE MOJCIH, NPEJICTABISIIONINE COO0N 3aBUCHUMO-
CTH BEJIMYMH CBHHIIOBOTO 3KBHBajeHTA (IPH TOJIIMHE HOKPHITHS 1, 2 U 3 MM, aHOJ-
HOM HaIpsHKEHUH Ha peHTreHoBcKoi TpyOke 50, 75 u 100 kB) 1 BpeMeHH BBICHIXaHUSI
IpU €cTecTBEHHOM U KOHBeKTUBHOU cymike P3 JIKII ot peuentypsl peHTI€HO3aUT-
HOTO JIAKOKPACOYHOT0 cocTaBa. B kauecTBe ympaBisionux GakTopoB MpU ONTUMHU3A-
ruu P3 JIKK Obutn BHIOpaHbI: KOJIMYECTBO HATIOJHUTEINS, CBSA3YIOLIETO, pa30aBUTENs.

6. OnTumanbHBIA COCTaB (C MAaKCUMaJbHBIMH PEHTTEHO3AIIUTHBIMH CBOM-
ctBamu) pazpaborannoi P3 JIKK (cynbdara 6apus - 65 %, BAAK - 19 %, nuctuni-
JUPOBAHHOM BOAIBI - 16 %) UMeeT clieayronre XapakTepucTuku: pacxon - 1135 r/m2;
cyxoit ocratok — 72%; crtenenp nepetupa 0,002 mxm (rpyboTepras); MIOTHOCTH -
2450 kr/m3 (T.e. pUOIMKEHA K TUIOTHOCTU OApPUTOBOM IITYKaTypku - HEe MeHee 2700
Kr/M3); BeIMYMHA KPAaeBOIo yIiia cMaduBaHus - 86 © (T.e. He mpeBbimatoT 90°, mosTo-
My CIIOCOOHA CMauyMBaTh MOBEPXHOCTh APEBECHOU MOJJIOXKKH). [Ipu hopmupoBanuu
P3 JIKII tonmuHoM 3 MM BEIMYMHA CBUHIIOBOTO SKBHBAJICHTA COCTABUT: MPU aHO-
HoM Harpsbkenun 50 kB - 0,0363 mm Pb, npu 75 Bt - 0,074 mm Pb, npu 100 kB -
0,1305 MM Pb; Bpemsi BbICBIXaHUS MOKPBITHS MIPU €CTECTBEHHOM CYIITIKE COCTaBUT 16
Y. 5 MHH., IPU KOHBEKTUBHOM - 3 4. 40 MUH.

7. B pe3ynprare pemieHus KOMIPOMUCCHOM 3aJ]a4i METOIOM YCJIOBHOTO LIEHTpa
Macc TMoJIy4eHa pallMoHajibHasl pelenTypa coCTaBa: cojepkanue cynabdara Oapus -
62 %, BJIAK 15 %, nuctunnupoBaHHO# Bonbl - 23 %. Oxugaemble 3HAYCHUS BBI-
XOJIHBIX ITApaMEeTPOB MPECTABICHBI B TabIuIax 4 u S.

8. B coorBercTBuu ¢ 'OCT 33095 2014 «IlokpbITHS 3aIIUTHO-IEKOPATUBHBIC
Ha MeOeNu U3 APEBECUHBI U APEBECHBIX MarepuanioB. Knaccudukanus u o0o3Have-
HUE» CHOPMUPOBAHHOE MOKPHITHE 0003HAYAETCS: MOKPHITUE PEHTIEHO3AIUTHOE Ha
ocnose B/JIAK —II. H. 3I1. M. 6 C.

9. Ilon BoznelictBueM Y®D-U3IydeHUsI CHIDKCHHE IOKa3aTesed aare3umoHHOM
npounoctu P3 JIKII ne HabmromaeTcs, HO MoOKa3aTeau 3CTETUYECKUX CBOMCTB CHU-
KAIKOTCS, T.K. TIOKPBITHE TEPSET PIACTUIHOCTb.

10. ChopmupoBaHHOE TOKPHITHE 00IadaeT JOCTATOUYHON aAre3MOHHOM IPOoU-
HOCTBIO, T.K. €r0 pa3pylieHue IPOUCXOJUT HE HA TPaHUlIe pa3jelia cpel (IOKPBITHE -
JpeBECHas! TOJIJIOKKA), @ BHYTPH TEXHOJIOTUYECKOTO CIIOSI.

11. B coctaB pazpabdorannoit P3 JIKK BxomsT sxomoruuecku 6e30omnacHble, 10-
CTYIIHBIE M HEIOPOTHE MaTepuajbl, HEe TPeOyromre crenuanbHon yruiusaruu. [lo
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CBOMM PEHTTCHO3AIIUTHBIM CBONCTBAM IMOKPHITHE MAaKCUMAaJIbHO TPHOIMKEHO K Oa-
PUTOBOM IITYKATypKe, HO UMEET O0Jiee BICOKHE MOKA3aTeNIM ICTETUYECKUX CBOMCTB.

12. IIpu dbopmupoBanuu P3 JIKII Heobxonumo npeaycMaTpuBaTh BajbIOBBIM
WIM BaJIbIIOBO-PAKENIbHBIA CHOCOOBI HAHECEHUS KOMIIO3UIIMM W WHTEHCU(DUKAIUIO
npoliecca CyIIKy MOKPBITHSL.

13. IIpu romoBoM 00beME MPOU3BOACTBA PEHTICHO3AIUTHBIX MaHeNIe B KOIU-
gectBe 10000 mT. pacyeTHOE 3HAYCHHUE MTPUOBUIA COCTABUT 15 MIIH. pyO., peHTa0eb-
HOCTb IPOAYKUMHU OKOJIO 37 %, CPOK OKyHaeMOCTH KalWTaJbHBIX BJIOKEHUH YYTh
6onee 1 roga.

14. CpaBHUTENbHBIM aHANU3 TOKa3aj, 4TO pa3paboTaHHAs KOMIIO3ULUS IIO
CBOMM TEXHUKO-IKCILTyaTal[MOHHBIM XapaKTEPUCTUKAM SIBIISIETCSI KOHKYPEHTOCIIO-
COOHBIM MaTEpHUajiOM B IICHOBOM CETMEHTE MaTepHaJIOB aHAJIOTMYHOTO HAa3HAYCHHUS.
BBuay HU3KON CTOMMOCTH U MPOAOKUTEIBHOTO CPOKA HKCIUTyaTallui, IPUMEHEHHE
CTEHOBBIX WJIM APYTUX MaHEJEH, MOKPBITBIX PEHTITEHO3AIIUTHBIM JIAKOKPACOYHBIM
MaTepUalioM, SIBISIETCSI YKOHOMUYECKH S(DPEKTUBHBIM W JaHHBIA BUJ MPOTYKIUU
MOXHO PEKOMEHJIOBATh JJI1 MCIOJIb30BAHUS B OTAEIKE MOMENIEHUM, IJI€ UCIOJb3Y-
€TCSl PEHTTEHOBCKOE M3JIy4YEHHUE, DIIEMEHTaX MeOeNH, 3alllUTHBIX dKpaHax, MIHpMax,
KaJ03U U TIp.

15. V3roToBiieHHas: OMBITHO-IIPOMBIIIJICHHAS MAPTUSl PEHTIEHO3AIIUTHBIX Ma-
Heseit B ycnoBusix OO0 «Atom-Texnonorus» 1. bepésosckuit CBepyioBckoi 06ma-
CTH TOATBEPAMUIIa BO3MOKHOCTh HaHeceHus1 pazpadorannoi P3 JIKK nHa npeBecHyto
MOJIJIOKKY B YCIOBUSAX MPOMBIIIEHHOTO MPOU3BOCTBA.

16. Pe3ynbrarhl, MOJYyYEHHBIE B MPOLIECCE TUCCEPTALMOHHOIO MCCIIEIOBAHMS,
BHeZpeHbl B yueOHbIi npouecc B PI'BOY BO «Ypanbckuii rocyaapCTBEHHBIH Jieco-
TEXHUYECKUN YHUBEPCUTET» NJisi 00yYarOMIMXCs HarpaieHuil noarotoBku 35.03.02
1 35.04.02 «TexHoyorusi 1eCO3aroTOBUTEIBLHBIX U JIepeBOINepepadaThIBAIOIIUX MPO-
U3BOACTB» Tpoduiia «TexHomorus AepeBoOOpadOTKM» B paMKax Kypca y4eOHBIX
muciiuine « TexHonoruss U 000opyI0BaHUE 3AIUTHO-ACKOPATUBHBIX MOKPBITHID U
«CrenanbHbIe BUBI OTAETKI.

OCHOBHBIE TOJIOXKXEHUA IMCCEPTALIMHU OITYBJINKOBAHDBI B
CIEAYIOIINX PABOTAX:

B uznanusx, pexkomenaosanubix BAK Munoopuayku P®:

1. Beromkun FO.U. CoBepiieHCTBOBAHME TEXHOJIOTUU CO3JIaHUSI PEHTI€HO3a-
IIUTHBIX J1akoKpacouHbliX TOKpeiTuH / FO.U. Beromkun, C.b. Inmkuna, 1.B.
Suyn // lepeBooOpabarsiBaromiasi npomeinieHHOCTh. 2007. Ne 5. C. 23-25.

2. Sluyn U.B. TlpumeneHne oTxo/10B JAepeBornepepadaThIBAIONINX TPOU3BOICTB
B M3TOTOBJICHUH KOHCTPYKIIMOHHBIX MaTEPUAJIOB CO CHEIU(DUIESCKUMU CBONCTBAMH /
N.B. Auyn, 10.U. Betouikun, C.b. llnmkuna // Jlecorexunueckuii xxypHain. 2014.
T. 4. Ne 3 (15). C. 220-229.

3. IMumkuna C.b. JlakokpacouyHas KOMIO3UIIMS C 3aIIUTHBIMU CBOWCTBAMH
U1 OTAeNKU apeBecHbIXx MatepuanioB / C.b. [lIumkuna, M.B. I"azeeB // XBoiiHbie 00-
peanbHOM 30HBL. 2018. T. 36. Ne 5. C. 460-465.

4. MMumkuna C.Bb. HccnenoBanne BpeMeHU «(HU3UUECKOT0» BBICHIXaHUS
PEHTIE€HO3AIUTHOTO JIAKOKPACOYHOTO MOKPHITUA Ha jApeBecHo momanoxke / C.b.
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Mumkuna, U.B. SAuyn // JlepeBooOpabaTsiBaromias npoMbIIIeHHOCTh. 2024, Ne 1.
C. 15-23.
B craTbsix, MaTepuajiax ¥ Te3ucax KOH(pepeHumii:

5. HInmkuna C.B. JlakokpacoyHble MaTepUasbl ¢ 3alIUTHBIMU CBOMCTBAMU OT
pertrenoBckoro m3nydenus / C.b. [lumkuna, FO.U. Beromkun, V.C. YenypHsix //
Marepuanbl Hay4HO-TEXHUUECKOM KOH(GEPEHIIUU CTYI€HTOB U acClIUpaHToB. — ExaTte-
punOypr: YIJITY, 2005. C.64-66.

6. Ilumkuna, C. b. JlakokpacoyHble KOMIO3UIIMH C 3aIIMTHBIMA CBOMCTBAMU
ot perrreHoBckoro m3nyuenus / C. b. umkuna, 0. Y. Beromkun, I'. I'. 'oBopos //
JlepeBooOpaboTKa: TexHoJoTUH, OOOpymoBaHue, MeHeMKMEHT XXI Beka: TpyIs
MEKIYHApOJHOTO €Bpa3uiickoro cummnosuyma. - EkatepunOypr: YIJITY, 2006.
C.76-79.

7. nmmxuna C.B. /lekopaTuBHbIE peHTTEHO3aUUTHBIE CTEHOBBIE aHENH /
C.b. lllumxkuna, FO.U. Beromkun, H.FO. AuucumkoBa // HayuHoe TBOpUYEeCTBO MO-
JoJexHu — JiecHoMy Komiuiekcy Poccum: matepuanst |l Bcepoccuiickoil HaydHO-
TEXHUYECKON KOH(EPEHIIMH CTYACHTOB W acnupaHToB. - ExarepunOypr, YIJITY,
2007.4.1. C.110-111.

8. INumkuna C.b. OnpezeneHne ONTUMAIBHOIO COCTaBa JIAKOKPACOYHOMH
KOMIIO3UIMH C 3aLIUTHBIMU CaMH OT peHTreHoBckoro uznydenus / C.b. Hlumkuna,
FO.M. Beromkun // VYpan UpOMBIIUIEHHBIH - Ypand TNOJSPHBIA: COIMAIBHO-
AKOHOMMYECKOE W DKoJioruyeckue mnpobsemsl. - ExarepunOypr, YIJITY, 2007.
C. 163-165.

9. Iumkuna C.b. BnusiHue KOHBEKTUBHOM CYIIKH HAa CBOMCTBA MOKPBITHSA,
3alumaomero ot peurreHoBckoro uznydenus / C.b. lumkuna, A.A. Cemamiko,
HO.1. Beromikun // HayuHoe TBOpUECTBO MOJIOJIEXKHU — JIECHOMY KoMILiekcy Poccuu:
Marepuaibl V BCEPOCCUICKON HAYYHO-TEXHUYECKOM KOH(EpPEeHIMU CTYIEHTOB U ac-
nupanToB.- ExarepunOypr, YIJITY, 2009. Y.1. C.167-169.

10. umkuna C.b. OmnpeneneHne 3alUTHBIX CBOMCTB OT PEHTTEHOBCKOTO
U3ITyYEHUs JIaKOKPAaCOYHOM KOMIIO3MLIMK Ha OCHOBE mpupogHoro munepana / C.b.
[umkuna, FO.U. Beromkun, K.C. Conomeunn, 1.B. Auyn // lepeBooOpadboTka: Tex-
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