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OT3BIB BEYIIEN OPTAHM3ALIMA

Ha uccepTauronnyro pabory ['apuerko Anekcanapa AJiekcanapoBuua
«IToBbIICHKE IKCILTYaTALMOHHOM CTOMKOCTH JIMNTBIX M3I0KHHI[ 3 9yTYHA U CTAIM METOIAMU
KnaKopasHoit 06paboTku (Ha MpUMeEpe NPOU3BOACTBA CIUTKOB U3 criaBa J[1648)y,
NPCICTABACHHYIO K 3aLUMTE B IMCCEPTALUMOHHBIN coBer 24.2.345.03 npu ®I'BOY BO
«Huxeropockuit rocyIapcTBeHHbINH TCXHUYECKUH yHUBepcuTeT M. P.E. Anekcecsar
Ha COUCKAHHC YYCHOM CTETICHM KaHIH/aTa TCXHUYECKUX HAYK
no cnenuanbHOCTH 2.6.3 — «JIuTeitHoe MpoU3BOACTEON

AKTYaJIbHOCTH TeMbI PaboThI

V310)HMLUbL PEACTABIAOT COOOH /IUThIE YYTYHHbIE UM CTATbHbIE GOPMBI, B KOTOPbIX
M3 JKMJIKOTO METajlla MOIYYaroT CAMTKH TpeOyeMoH MaccChl U FeOMETPHYECKHUX pa3MepoB. B
HACTOSIIEE BpeMs, HECMOTPS Ha aKTUBHOE DacIPOCTPAHEHHE [POLECCOB HEMPEPHIBHON
PA3/IMBKH CTa/lM M CIUIABOB, H3JIOXKHHIBI HCMONB3YIOTCA J0CTATOYHO [UMPOKO, COXPAHssSl CBOE
3HAYEHME OCOOEHHO B  CETMEHTE  METaLIyprHYecKHX  MPOM3BOACTB  MPEANPHATHIA,
3aHUMAOLUMXCS BBITYCKOM H3IETUA OTBETCTBEHHOTO HA3HAYEHWS M3 CHNEHANBHBIX CTATEH U
CIaBOB, TAE€ HOMEHKIATYpa [NOCTATOYHO MIMPOKAa, a OOBbEMBI OTHOCUTENLHO MAJTbl M, Kak
CIICACTBHE, TIPUMEHEHHE HENPEPHIBHOH pPA3IMBKH HE BCErga SABIACTCS JKOHOMHYECKH
1eJIECO00PA3HBIM.

ObecneucHue SKCIIyaTallMOHHOM CTOMKOCTH H3JIO0KHHI YK€ JOBOJIBHO [IUTEIBHOC
BPCMs HAXOJMTCA B LICHTPEC BHUMAHHUS MHOIHMX MPOM3BOJCTBEHHUKOB. Ee paspemicuue mo3somut
HE TONBKO TMOBBICHTb CPOK PabOThl M3NOXHHUL, HO M COKPATUTh TPeOyeMoe KOIHYCCTBO st
BBITOJIHEHUS MPOU3BOJACTBEHHON MPOrpamMMbl, CHU3UTH 3aTpaThl Ha MpPHOOpETEeHHe, a TaKKe
YBEIUYUTb OOBEMBI BbIITYCKaEMOR IPOAYKLMH U IPUOBUTH NIPEINPUATHS.

B nanHoii paboTe MPUMEHUTENLHO K H3TOKHALEAM M PasIHBKU KAPOIPOYHOrO CIUIABA
Ha HHUKEIEBOH OCHOBC B LICHTPE BHMMaHHMA aBTOPAa HAXOIATCS BAPHAHTBl pa3peIICHHA
3asBJICHHON POOIIEMBL, CBA3AHHBIE C KUAKO(A3HOI 06paboTKO YyryHa U CTaIH.

CTpyKTypa H cofep:kaHHe AHCCEPTANHH

Hucceprauus cocTouT M3 BBEICHHS, YETHIPEX 1B, 3AKIIOYEHHUS U CITUCKA TUTEPATYPHI,
M3JIOKCHHbIX Ha 236 CTpaHMuax MaIIMHONKMCHOTO TEKCTa, BKIIoYas 64 pucyHKa, 25 Tabmw,
nputoxeHus. CIIMCOK NUTepaTyphl BKI0YaeT 231 HCTOYHHK.

B niepBoii rimaBe BbioHEH HHYOPMALMOHHO-aHATMTMYECKHH 0630p COCTOSHUS BOMPOCA.
B Haware riaBbl npuBeneHs! GOPMyYITHPOBKH HEKOTOPBIX TEPMHHOB IUCCEPTALMOHHOMN PaGoThI.
3arem maHa o0uIas XapaKTEPUCTUKA H3IONKHUI U PA3NMBKM CTAleil M CIUIABOB, OIMUCAHBI
OCHOBHBIE MPOOIEMBI UX IKCILTYaTALUH.

OxauM U3 BaXKHEHIINX TEXHMKOOKOHOMMYECKMX TapaMeTpOB M3JIOXKHHUIL ABJISETCH UX
IKCIUTyaTallMOHHAs CTOMKOCTh, KOTOPass Ha NPOM3BOJICTBE OMpPEAEIAeTCs YUCIOM HAIUBOB IO
BBIXOJd H3JI0KHUUBI U3 CTposA. OCHOBHBIMU MPUYMHAMH Pa3pYLIEHHS M3TOKHUL SBISIFOTCS



Tpewutbl. Io oTum nedexram BoixoauT uz crpos 70 - 85 % H3JIOXKHHII, a ocTaibHbie 30 - 15 %
OOILETO YHCNA U3TOKHUL BBIXOIUT U3 CTpOS BCJIEACTBHE PAa3MBIBOB CTEHOK, MPUBAPKH CIUTKOB,
HCIOJMBOB W JIpDYyrHX MNPUYMH, 3aBUCALIMX OT YCIOBMH SKCILTyaTalyH. [TIpu oTOoM BCE
MEPEYHMCIICHHBIE €(PEKTH 00YCIIOBICHBI TEPMOMEXAHUYECKUM (baxTopom.

Bo BTOpo#i rnaBe B LeHTpe BHUMaHHA HAXOAMTACH u3noxuuua tuna K13C.

Pabounit UMK W3M0KHULEI BKTIOYAET B ce6s NSTh ITANOB: [pOrpeB Mepe 3ajMBKOIA;
OKUIaHNE pa3/IMBKK C OAHOBPEMEHHBIM HaBOPOM BaKyyma; COGCTBEHHO Pa3sIUBKY; BBIIEPAKKY B
KaMEpe pas/MBKU (10 BaKyyMOM [0 pa3/eBaHUsi; OXJIaXIEHHE MOC/e pas3/ieBaHHs CIUTKa
(crpunnepuposanus). On cBsizaH ¢ TEMICPATYPHEIM PEKMMOM €€ 3KcryaTauun. OCHOBHBIMU
11apaMeTpamMi LMK BLICTYNAIOT: MaKCHMAlbHAs TEMIIEPATypa BHYTpeHHel MMOBEPXHOCTH
TlBrax, MakcumanbHas cpeasss TeMnepatypa Tepmax M MakCHMAaIbHblit TEMIEPATYPHBINH
nepenaji AT yax MO TOJNILUKMHE CTEHKH.

Ha ¢oue HeomHokpatHo moareepaenHol 3aBoncKHMK AaHHBIMM uHbOpMaLUH 06
00paTHOMN 3aBUCHMOCTH SKCITYaTALHOHHON CTOHKOCTH W3JI0KHHLL OT BEJIMYUH TEMIIEPATYPHOTO
nepenaga AT W rpaiMcHTOB TemmepaTyp CKOPPEKTUPOBAAM M JOMOIHHIH popmyy,
nony4erHyto Kupeit I'K. u Yepkacoseim JL.M. ¢ kosteramu mis KpuTepuss M — cnocoGHocTH
MaTepraia W3/I0KHHLbI TPOTHBOCTOATL BO3ACHCTBMIO HANpsKeHU: M = ,L-oB-3/(E-aFt -S
0,5), (1) rme A — koopduumenT TennonposoaHocTH, BT/m-°C; oB — npeaen mpounoctH Ha
pactskenue, MIla; a — koadduument nuueiinoro Temneparyptoro pacmupenus (KJITP), °C-1 ;
E - Monyne ynpyroctu IOnra, MITa; § — oTHOCHTeIbHOE yIUTHHEHUE, %; S — TeMmnepaTypHblii
baKTOp, yUMTBIBAIOWMI YMEHbLICHHE fpejiea TEKy4ECTH MPH YBEIMYEHHU TEMIEPATYPhl M
BLIDAKAIOWMHACA B BMAE TaHIeHca yria  Hak/IoHa COOTBETCTBYIOIEH  KPHBOI;
Ft = |grath]=[dT!dt|~ MOIYyJlb rpajME€HTa TEMIEpPATyphl MO BpeMeHu paboyero LUKIa
n3nokuuUbl, °C/e. 3anucatn (U3NKO-MaTeMaTHUECKYHO MOCTAaHOBKY 3aJayd HUCC/eI0BaAHUA
TCPMOMEXAHHYECKOrO  COCTOAHHA ~ W3JOKHHUIEL, BKIIOYAOWYI0 B  cebs TEIUIOBYK) U
AehOPMALMOHHYIO YaCTH.

[IpoBoannu Moxenuposanue HaNpsKEeHHO-A€POPMUPOBAHHOTO COCTOSHUS W3M0KHHULbI
TPH MATOLMKIOBOM TEPMOYCTAIOCTHOM HArPYKEHHH.

B 3T0ii cBA3M mpoBoaMaM MOHMTOPMHE Aerpajaliy CTPYKTYpbl M CBOWCTB MaTepuana
13103kH|LbE KI13C (uyryH ¢ nnacTuryateimM rpadurom mapku CY15) B 1abopaTopHBIX yeI0BHSIX
Ha UMHUTALMOHHOK DH3HYECKONH MozeH.

B Tpetseit rnaBe mpeacraBneHs opmynMpoBka paboueil rHNOTE3Bl U pe3ynbTaThi ee
IKCIEPUMEHTATLHOMN TIPOBEPKH.

[To pesynbratam 06o6wenns u cuctematusamuu MH(pOPMaLK 00 OCHOBHBIX M3BECTHBIX
JICTHPYIOIIMX 4YyryHa M CTalM YCTAHOBIEHbI OCHOBHBIE YCIOBMSA OOECICUESHHS BbICOKON
JKCILTyaTallHOHHOH CTOHKOCTH, H3/0KHHMUBI cHOPMyY/IMpOBaHa pabouas runoTesa (cM. paHee B
TeKCTe apTopedepara) u BuIOpaHbI 415 MOCASAYIOLICH OKCTIEPUMEHTAJILHON NPOBEPKH BAPUAHTHI
KOMIUIEKCHO#H k1 aKodasHoi 0OpaboTku, KOTOpbIe, Mo 3aMbIClly aBTOpa, obecrnevar coyeraHue
2 (HEKTOB 3KOHOMHOrO erHpPOBaHUS /UK MHKDOJIETHPOBAHHS, a TaKkKe MOAH(DULMPOBAHKS,
padMHUPOBAHUS ¥ TOMOTEHH3AIMH MaTepuania JUToM u3n0xHULBL. [IpuBeneHa undopmauus o
MaTepuanax, o0opy10BaHHH, IPUGOpPAX U METOAMKAX OKCMEPUMEHTANBHOH MPOBEPKH padoueki
TUOOTE3bl HA mpumepe JMTHIX u3noxuui KI13C w3 CYIS u cram 20, [OJBEPrHYTHIX
KuaKo(haszHoit oGpadoTke.

B uerséproii rnaee onucansl aeiicTByomuii u Npeanaraembli K BHEJPEHHIO BapHAHTHI
TEXHOJIOrMH MPOU3BOACTBA JIUTBIX M3MOXKHHUL, & TAKKE Pa3paboTaHHbIE TEXHHYECKUE peLLEHHS,
SAlUMIUCHHBIC [ATEHTaMM Ha W300peTeHHMA. 37eCh Ke MpPHBEACHDI pe3y/bTaThl OLIEHKH
OKHAACMBIX TCXHHYECKOrO, 3KOHOMHMYECKOrO H JKONOrMYeckoro 3h¢ekToB ot BHEIPEHUS
paspaboTKK B AEHCTBYIOLIEE MPOH3BOACTEO.

Texuuveckuit >ddext nposeasercs B nOBBILEHUH OKCIUTYaTAlMOHHOM CTOHKOCTH
W3JI0KHHUIL B CPEJHEM IJI9 YYTYHHbIX W30KHUL HAa 60 % M CTalbHbBIX M3I0KHUL — Ha 110 %
COOTBETCTBEHHO B CPABHEHWH C NPUMEHAEMBIMH B HACTOSIIEE BPEMS.



Hayunas HoBH3HA paboThl

1) Ilo pesynpTatam TepMOMETpHH paboyero UHMKIa H3JOKHULBI THIA KI13C,
MPUMEHAEMON 115 TNpPOM3BOACTBA CIAWUTKOB M3 criaBa D648 Ha HuUKeNeROi OCHOBE,
YCTAHOBJICHO €ro COOTBETCTBME THUMOBOMY Tepmuueckomy uukiay D.C. 3ansimana. Brnepgsie
peACTaB/CHa SMNUpHYeckas (opMyna AN OUCHKHM CMOCOOHOCTH MaTepHana H3IOKHULILI
MPOTHBOCTOATHL BO3JCHCTBHIO HAMPSKEHUM, YUMTHIBAIOLIAA BIMSAHHE Ha Hee TEMIEPATypPHOro
rpagueHTa 1o BpeMeHu pabouyero Hukia.

2) [llpennoxena ¢u3MKO-MaTeMaTH4eCKas MOCTAHOBKA 3a1adud  MCC/ICIOBAHMUS
TEPMOMEXAHNYECKOr0  COCTOAHMA  M3NOKHULEI, BKIIOYamWw@t B cebd  TEmIoBYlD u
AeOPMALMOHHYIO HaCTH, B KOTOPOH B KAauyecTBE OMOPHOrO I TEMIOBON YACTH MOCTAHOBKH
BbLIOPaHO ypaBHEHME HECTALUMOHAPHON TemmonposoaHocTH Dypee, AOMOTHAEMOE YCJIOBUAMHM
OMHO3HAYHOCTH, & B OCHOBY NC(OPMALMOHHOH YaCTH MOCTAHOBKH MOJOKEHO YPaBHEHHE
Mbshcona-Kodduna ams manounkiosoit yeranocu marepuana,

3) JlokasaHa BO3MOKHOCTb (MKCMPOBATH pacrpeelieHne HAlpsKEHUA MO CeYeHUIO
W3JI0KHHIbL, BU3YalM3MPOBATL HATHYWE 30H, MOTEHUMATLHO OMACHBIX MO 3APOKACHHIO ©
Pa3sBUTHIO TPEILMH, U OLCHMBATbL BEPOATHOCTb PA3pyLICHHS MO Pe3y/IbTaTaM KOMIbIOTEPHOTO
MOJI@IMPOBAHHSA HANPAKEHHO-1e(POPMUPOBAHHOTO COCTOSHUS M3A0KHULbI IPU MATOLUKIOBOM
TEPMOYCTATIOCTHOM HarpyKCHHH ¢ NPUMEHEHHUEM MPOrPaMMHOro KomIuiekea LVM.

4) 3apuKCMpOBaH  MEXaHW3M  TEPMOYCTAIOCTHOrO paspywieHuss  M3JI0AKHHIIEI,
COOTBETCTBYIOLIMA OCHOBHBIM H3BECTHBIM MOJOKEHHAM JIe(OPMALMOHHON (MANOLHKIOBAS)
TEOPUH yCTAOCTH. YCTaHOBJNEHO, YTO JErpajalus CTPYKTYPbl M CBONCTB W3MOKHUIbLI U3
JKENE30-YTIIEPOAUCThIX CIJIAaBOB (cTasb, UYT'yH) npu LMKITHYECKOM
TEPMOYCTAJIOCTHOM HArPYKEHUW B MPOLECCE  JKCIUTyaTalMu  TOPMO3MTCA  METONAMU
KOMIUIEKCHOH  JkuaKo(asHOH 06paboTku (IKOHOMHOE JIerMpoBaHHe, MHKPOJIETHPOBaHUE,
MOANGHULMPOBAHHE, FOMOreHH3auus, paduHHpoBaHKE) ¢ nonyueHuem 3dpdexra MmoBbILIEHUS
SKCILTYyaTallHOHHOW CTOMKOCTH B CPEHEM s 4YyIYHHBIX M3IOKHHL HAa 60 % U CTaTbHbIX
n3/10&HHUIl — Ha 110 % cooTBeTcTBEHHO.

Teopernueckasi H npakTHYeCKasi 3HAYHMOCTD patoThl

1) DkcnepuMeHTanbHO MOATBEPKAEH KoneGaTeabHbIl Xapakrep TenjonepeHoca uepes
CTEHKY M3IIOXHULLI B TeYCHHe pabodero uuxia. I[IpeanoxeHo MOMy.Ib TeMIepaTypHBIX
TPaIHCHTOB pacCMaTpUBaTh KakK BEIMYHHY, XapaKTEePU3YIOLIYI0 aMILIMTYAy KoJdebaTeibHOro
MpoLecca TeIMIONEPEHOCa, YTO COOTBETCTBYET TPAKTOBKE MPOLIECCA M3HOCA M3JIOKHHIBI B
pamkax nedopMaLMOHHOH Teopuu yctanoctd. [lokazaHo, 4TO poct MOJYNs rpajueHTa
TEMIEPaTYpbl MO BPEMEHH PA0OYEro LUMKIA M3OKHHUIBI Ft yMEHbLIAET BelM4HHY KpHUTEpUS
M - cnocoOHOCTH Martepuana 4YyTYHHOM W/MIM CTabHOI U3JIOKHHULIBI  [IPOTHBOCTOATH
BO3JCHCTBUIO HAMIPAKESHHIA.

2) CopmynnpoaHa U IKCIIEPUMEHTANBHO MONTBEPI/ICHA [MIIOTE3A O MONOKHTENLHOM
BIIMAHAM KHIKO(QasHOW 00paboTKM MaTepuana W3NOKHHUIBI Ha KOMILIEKC €ro CBOWCTB M, B
KOHEYHOM MTOre, Ha €€ SKCILTyaTallMOHHYIO CTOHKOCTB: H/KO(azHas 00paboTka (IKOHOMHOE
JIETHPOBAHHME, MHKPONCTMPOBAHHE, MOAM(PHUUMPOBAHME, TOMOreHH3auus, padUHHPOBAHHE)
pacnnapoB uyyryHa CUI5S u ctanu 20 ¢ ucmosib3oBaHMeM HEGONBUIMX KOMMUYECTB ATIOMUHUS
/MM BaHAJNS W/WIIM HUKES WK MOTMGIEHa, a TakKe KaTblUWA U/WIH Gapus WM CTPOHLIMS
obecrieduT NoyYeHHe TpebyeMoro KoMIIeKca CBOCTB MaTepHana WaToKHHIIbI, TOPMO3SILETO
ACTpajamuio ero CTpYKTypbl U CBOMCTB MPH 6 MATOLMKIOBBIX TEPMOMEXAHHUECKUX HArPy3Kax U
FapaHTHPYIOLICTO  BLICOKHH ypOBEHb €€ SKCIIyaTaMOHHOW CToiKocTH. [lomyden psia
SKCMEPUMEHTATBHBIX JaHHBIX MO JerpajiallMd CTPYKTYPbl M CBOMCTB MaTepuana JHTBIX
HYTYHHBIX M CTAIbHBIX HW3/I0XKHUL B XOJ€ OKCIUTyaTalWM W BIMSHUIO Pa3lWYHbIX BHIOB
KuaKohazHOH 06pabOTKH UyryHa W CTalM Ha CKOPOCTb AErpPaialMOHHBIX MPOLIECCOB.

3) PaspaGoTaHbl TEXHHYECKHE PEIUCHMS, KAaCAIOLIMECS COCTABOB YYyTryHa U CTalld UIA
JIMTBIX W310KHUL, 3alUMIICHHbIE IBYyMs nateHTamu P® Ha usobperenus, Gasupyoummecs Ha



KHAKODasHOH 06paloTke u obecneuuBarOle TOPMOKEHHE JErpalalMOHHbIX [POLECCOB
MaTepuasa IMTEIX U3JI0KHUL U, KaK C/IEACTBHE, MOBBIILEHUE UX IKCITYATALHOHHON CTOMKOCTH.

4) Paspabotan M OCBOEH B YCIOBMSX JACHCTBYIOLIErO MPOM3BOACTBA HA TIJIOLIAIKE
OO0 «BeikcyHckuit nuTeiinbiii 3aBom» (r. Boikca, Huxkeropogckas o6i1.) TEXHOTOTMYECKHit
fipouecc U3roTORJICHHUS JIUTBIX U3N0KHHUL THNA KI13C u3 craau 20, npolweaiuei KOMIIEKCHYIO
KuaKopasHyto 06paGoTKy, BKIIOYAIYIO B cebs MOIM(ULMPOBaHHE METa/Ia B M€4YH MEPES
BbIyckoM Moaupukaropom L-CASTS.2, a takke oGpaborky momuduxatopom BAPC25 npu
HArMoJIHEHUK 1/3 KOBIIA U MUKPOJIETHPOBAHHE BAHAAMUEM, HUKEIEM U MOJHGICHOM.

5) Ilposeaena oueHka oxunaeMbix 3(hGEKTOB OT BHEAPEHUS BBLIGPAHHOTO BapHUaHTa
pazpaboTku. TexHuueckuit 3GPeKT nposBIseTcs B MOBBILICHHK IKCITYaTallHOHHOH CTOHKOCTH
M3JI0JKHHIL B CPEIHEM IS YYTYHHBIX W3J10:KHHML Ha 60 % M cTambHBIX M310KHUL — Ha 110 %
COOTBETCTBEHHO, YTO  MOATBEPIKACHO AKTOM  OMBITHO-TMPOMBIIIEHHOTO — ONPOGOBaHUS
Pa3paboTKi B YCIOBHMSX NEHCTBYIOLIErO MPOM3BOACTBA. PacueT skoHOMuYecKoro s¢dekra ot
BHE/peHHs pa3paboTKu GasMpyeTcs Ha TOM, YTO 3@ CYET MOBBIMIEHMS SKCILTYaTAalMOHHOMN
CTONHKOCTH, 00eCreuuBaeMoro pa3paboTKOMH, CHU3UTCA rof0Bas NOTPeOHOCTL B HANOKHHLAX A1
BBIMOTHEHHMS MPOU3BOACTBEHHOM MporpamMmbl. PacueTHas BenuuyMHA 3KOHOMHYECKOro 3ddexTa
coctaeuia Gonee 6,5 MiH. py6. Dkonoruyeckuit 3QHEKT oT BHeAPeHNs pa3paboTKH OLEHHBAIH
[0 COKPAIIECHUIO BEJMYMHBI BRIOPOCOB B atMocdepy 3arps3HsIOUMX BEUIECTB MPH BBITLIABKE
CTA/TH B OTKPBITOH 3/1eKTpOAYroBoi neun mapku JICII6-H1. BriGpocs! cokparuiuce B 1,6 pasa.
[Ipu stom mpesbiuenus ITJIK 10 OCHOBHBIM 3arps3HAIOUIMM BELIECTBAM B Bo3ayxe pabouei
30HbI [J1aBKH, Pa3/IMBKH META1/1a U 3aIMBKH JIMTEHHBIX GOPM HE BBIABIEHO.

PEKOMEHﬂaHHH IO HCMO.IB30BAHHIO PE3Y/JAbTATOB H BEIBO10B, NPpHBEICHHLIX B
AHCCEPTALHUH

Pesynbratel  pabotsl PCKOMEHAYIOTCA K  MUCMOJNB30BAHWUIO HA  [PEANPHUATHSX,
3aHUMAIOLMXCA TPOU3BOACTBOM U 3KCIIIyaTallMeH JIMTBIX CTATBHbLIX U YYTYHHbBIX U3JI0KHHULL JUTS
pa3/IMBKK  JKapoMpOYHOro CrulaBa Ha HUKENeBOM ocHoBe. [lepcrnekTuBbl aanbHeiIned
pa3paboTKH TEMBI CBA3aHBl C pacliMpeHueM 0OIacTH  MPUMEHEHUS pe3ynbTaTOB  Ha
TIPOM3BOACTBO JIUTHIX W3JIOKHHUL M3 APYrHX MapoK 4yryHa W CTaiu ANA PasjMBKH LIMPOKOU
JIMHEHKW CrJIaBOB.

-

3ameuanus

1) B nutepatypHoM 0630pe MOKA3aHO, YTO HM3/OKHMIBI M3 4YyryHa C LIAPOBUHBIM
rpadputom (BY) MMEIOT ydqWmIyl0 IKCIIYaTAaMOHHYIO CTOHKOCTb, HYeM W3 uyryHa c¢
mracTuHYateiM rpagutom (CUIS5), mostomy npeicTaBuseTcs UeIecO0OpasHbIM CcpaBHEHHE
u30XHUL M3 CY15 ¢ u3noxuunamu us BY.

2) HegoctatouHo  moApoGHO — OOBACHEH  MOpPUHUMN  BHIOOPA  JIETMPYIOIMX W
MOAMGULMPYIOWMX MEMEHTOB U1 XKUAKO(a3HOH 06paboTKM pacriaBoB uyyryna CU15 u ctanu
20JT ¢ uensto obecreveHus MOmydeHHs TpeOYEMOro KOMILIEKCa CBOHCTB Marepuania
W3JI0KHULBI, TOPMO3ALIETO AErpajallui0 €ro CTPYKTYPbl M CBOWCTB MPU MATOLUKIOBBIX
TEPMOMEXAHUYECKUX HArpy3KaX M rapaHTHPYIOIIEro BLICOKMH YpOBEHb €& 3KCIUIyaTauMOHHOM
croiikoctu. B pabore cnegoeano normyGke paccMOTpETh [OCTOMHCTBA M HEMOCTATKH
KUAKODAZHBIX TEXHOJIOTHIA.

3) B Tabmuue 3.12 — Jlerpagauus marepuala M3/IO0KHHIbI, NPUBEICHO 3HAYCHHE
CKOpOCTH aerpafauun u3noxuu CYIS u cramm 20J1, % 3a unki, HO He NPUBEIEHBI METOMKH
NPOBEECHUA SKCMIEPUMEHTOB U PacyeTa MoKasare/is Jerpajainiu.

4) Ha crpatinue 117 nanucana gopmynuposka: «3Q@eKT 3KOHOMHOrO JErMpoBaHMs U
MuKponeruposaunus Oyaer odecneuunsarsest Al, V, Ni, Mo, sersiiommmucs aemoaudukaTopam,
HEATPATH3YIOWIMMU A€HCTBUE MOIM(HUKATOPOB B CMJIABAX HAa OCHOBE JKEIE3A...», HO HET
YETKOro OGbACHEHHS [1151 HEro HYXHO HEHTPaIN30BaTh AeiCTBIE MOIM(PHKATOPOB.

YKazaHHBIE 3aMEYaHUS HE MEHAIOT OOUIEH MONOKHTENbHOH OUEHKH paboThl H
3HAYUMOCTH €€ pe3y/ibTaToB.



Jakaodenue

Juccepraunonnas pabora I'apuenko Asexcanapa AJICKCaHJIpPOBHYA  SIBJISETCS
3aKOHYEHHOM Hay4YHO-KBaTUGUKAUMOHHONH paboToi, BBIMOJHEHHONW HA AKTYalbHYIO TEMY,
cojepale HayqYHYIO U MPaKTHYECKYIO HOBH3HY.

ITo Teme paboTe! BemmymmeHo 16 myOaukanuii: U3 HuX 9 B U3AaHUSIX, PEKOMEHIOBAHHBIX
BAK Muno0puayku P®: no pezyisraram paGoThl MOIyUEHBI 2 IATEHTA HA U300PETEHUSL.

ABTOpedepaT OTpakaeT coJepiKaHHe auccepTandu. Ero oTIH4YaeT JIOrHYHOCTHL U
YETKOCTh M3JI0KCHUS MaTepuaa.

B pabGote ['apuenko A.A. H3T0KEHbLI HOBBIE HAYYHO-OOOCHOBAHHBIC TEXHHYECKHE M
TEXHOJIOTMYECKUE PELIEHNUs W Pa3padOTKU, MMEIOIME [PaKTHYECKOe 3HAa4YeHHe s
HpeJNpUATAN, TPON3BOAAIINX W3JI0KHUALBI 17151 CTALMOHAPHOM Pa3IMBKHU CIUTKOB.

HuccepraumonHas pabora ['apueHko A.A. BBIIO/IIHEHa B COOTBETCTBUHM TpeOOBaHUSM,
npeabssisieMbM ILIL 9.14 «[lonoxenus BAK PO o nopsinke npucyxiaeHus yu€HbiX CTENCHEH »,
yreepxkaeHHoro Ilocranosienuem [Ipasutenscta PO ot 24 centsadps 2013 Ne842, a eé aBrop
["apuenko Anexcanap AJeKCaHPOBHUY 3aCIyKUBAET MPHUCYKICHUE YUCHON CTENeHH KaHIuaaTa
TEXHMUYCCKHX HAYK M0 COeUHAIbHOCTH 2.6.3 — «JIuTeitHOE TPOU3BOACTBOY.

OT3bIB MOATOTOBMIM KaHAUAAT TEXHUYECKMX HAyK 3aBeAyIOIIMi 1abopatopueit
nuteiiabix mpoueccoB Hypanues @eitzymia Amubana oribl M KaHIUMAAT TEXHUYECKMX HAYK
rITaBHBIA Hay4yHbli coTpyauuk [y Hukomait CagoroBry.

Huccepranuonnas padota, aBTopedepar 1 OT3bIB PACCMOTPEHBI U OTOOPEHbI HA HAYYHO-
TEXHHYECKOM COBETE Wucrturyra METALIYPTUU 15§ MalIMHOCTPOEHUS
AO «HIIO «[IHUUTMAIII», Ha KOTOpPOM IMpPHUCYTCTBOBaIO 25 wiIeHOB coBeta W3 35.
['onocosanu eaunoriaacHo «3a» (IIporokoxr HTC UMuM Ne 6 ot 26.06.2025 r.).

[Ipeacenatenss HTC UMuM

AO «HITO « [ THUUTMAILL»,
JOKT.TeXH.HayK, npodeccop,

nmaypeat ['ocyaapctBentoit mpemuu CCCP
n npemun [IpasurenscTea PO

VYuennit cekperape HTC UMuM M.C. Conosrepa



