OT3bIB OPUIMAITBHOI'O OIHNTOHEHTA _
JIOKTOpa TexHuueckux Hayk Yymanosa Minu Banephesuyia
Ha JIMccepTalMoHHyI0 padoTty ['apuenko AJlekcan/pa AJleKcanposuya

«IToBplmeHNE IKCITyaTallHOHHONH CTORKOCTH JIMThIX W3JI0KHUIL U3 YyT'yHa U
cTalii MeToAamMH KujaKodasHoi obpaboTkmy» (Ha npuMepe Mpou3BOJICTBA CIIMTKOB

u3 cnnasa DI1648), npeacraBiaeHHYIO K 3aLIATE B JIMCCEPTAIIMOHHBIA COBET
24.2.345.03 npu GI'BOY BO «Huskeropoackuii rocy1apcTBEHHbLIA TEXHUYECKUH

yausepcuteT uM. P.E. Astekceena», Ha corcKanue y4eHOH CTEIEHH
KaHJIM/1aTa TEXHUYECKUX HaYK
110 crenyaibHocT 2.6.3. — JIuTeinoe npousBoACTBO

AKTYaJlbHOCTH TeMbI padoThl

B nacrosiiiee BpeMsi, HCCMOTPSI HAa aKTHBHOE PacliipocTpaHeHue NpoIeccos
HETIPEPBIBHON pas/IMBKK CTald W psaja CIJIaBOB, W3JIOKHHUILLL HCIIOJIB3YIOTCS
JOCTATOYHO HPOKO. M3710KHUIBL npeacTaBisgioT coO0H JIUThIC YYIYHHBIE WIIH
CTalIbHbIC (DOPMbI, B KOTOPLIX U3 B Pe3yJIbTaTe KPUCTALIM3AIMK KUJIKOIo MeTallia
[MOJIyHaroT CIAUTKH TPeOYeMOi Macchl M IreoMETpUYCCKUX pasmepoB. M3noxuuiib!
COXPaHSIOT CBOE 3HAUYCHHE OCOOCHHO B CCIMEHTE METAJLIY PrUHHECKHUX [IPOM3BOJICTS
MPeANPUSITUE, 3aHUMAIOLIMXCA BbIITY CKOM M3/IC/IHH OTBETCTBEHHOIO HazHAUYEHUs U3
CHeIMaIbHBIX CTAlIel U CIJIABOB, HOMEHKIIATYPA KOTOPLIX JIOCTATOYHO MHPOKA, &
00BEMBI OTHOCHTEIILHO Majlbl W, Kak CICACTBME, HPUMCHCHKHC HEIPCPLIBHOI
Pa3/IMBKK HE BCEIVa SBJISACTCS IKOHOMHUUECKHM 11€1eco00pasHbiM, a B psijie cilyvaen
M TEXHOJOMMYECKM HE BO3MOKHO. Ilo 9T0M npuuMHe COKpaleHHe KOJMYCCTBA
M3JI0KHHULL U [TOBBIILIEHUE UX CTOHKOCTH SABJISACTCH PE3CPBOM B CHUIKCHUH U3/ICPIKCK
[MPY MPOHU3BOCTBC MIPCIK/IEC BCCIO JICTHPOBAHHBIX CTAJICH W CILJIABOB.

M3BecTHo, 4TO pacxoji U3N0KHHIL 3aBUCHT 0T OOJILIIOIO unucia (GaKTopos,
TAKUX Kak: XMMMHUYCCKHH cocTtaB MeTa/ula, CTPYKTypa U (PU3MKO-MeXaHHUYecKue
CBOMCTBA Marepualia U3JI0KHHUIbI, UX KOHCTPYKIIMS U pasmep, YCIIOBUS BbITIIABKH.,
TEXHOIOIUs MOAM(DUIIUPOBAHKSA, TEMIICPATYPA PA3JIMBKH, YCIIOBUS dKCILTyaTalluM 1
.. He c¢moTps Ha MHOIOJETHION HCTOPUI0 HPUMEHEHUS HW3II0KHHUIL B
TEXHOJIOIHUECKOM [POLECCe METalllly pruyeckoro Mnpon3Bo/ICTBa U obeciiedyeHue
DKCITyaTAlMOHHOM CTOUKOCTH HM3JI0OKHHUIL YIKC JIOBOJBHO JUTMTCIIBLHOC BpPCMS
HaXOMUTCA B ICHTPE BHUMAHHs MHOTHX [POH3BOJICTBEHHUKOR, npodiema
[MOBBIIIEHUS! KX KAYECTBA COXpaHsercs M 110 nacrosiiee spems. Ee paspeuienue
[TO3BOJIUT HE TOJBKO TIOBBICUTEL CPOK pabOThl 3JI0KHNIL, HO U COKPATUTEL Tpedyemoe
KOJMYECTBO JUIS BLITIOJIIHEH WS [IPOU3BOJICTBEHHON [IPOrpaMMbl, CHU3UTh 3aTpaThl HA
puodpeTeHue, a TaKKe YBEIMYWTh O0OBEMbl BbIILYCKAEMON TMPOJIYKIIMM W Kak
CJICJICTBUE — IPUObLLIL 1IPE/UIPUSITHS.

CrpykTypa H coaepKaHue AMCCepTaIu

Jluccepranust COCTOUT W3 BBeJIEHUS, YETBLIPEX [U1aB, 3aKI0YEHU M CIIMCKA
JTATEPATYPbI, H3JI0KEHHBIX HA 236 CTpaHuIax MalllMHOIMCHOrO TeKeTa, Brioyas 64
pUCYHKa, 25 Tabauiy, npuitoxenns. Criucok Jureparypbl Biovaer 231 ueTouHMK.

B [NPWJIOKCHHUKM  HIPUBCICH, B TOM HHCJIEC aKT  ONBITHO-ITPOMBIILIICHHOTO
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onpoGoBanus pa3paboTKy B yCIOBHMAX AeHCTBYioIero npousso/ctna. Ilo teme
JMCCEPTALIMOHHOIO UccJieioBanus orybakoBanol6 pabor B T.4. 9 B U3jaHMsX,
pexkomentoBadHbix BAK MunoGpuayku P®; 1o pesyibratam padoThl noJy4eHs 2
rnaTeHTa Ha U300peTeHus.

AsTopedepat B LIEJIOM OTPAKALT COJIEPKAHUE JIUCCEPTAIIMH.,

B uepnoii raase BhIIOJAHCH HMHQOPMAUMOHHO-aHAIMTHYECKUI  0030p
COCTOAHMS Borpoca. B navasne riasbl npuBeieHbl GOPMYJIUPOBKH HEKOTOPHIX
TCPMUHOB JIMCCepTaimontoii  paborel. 3areM jana olmias XapakTepucTvKa
M3JI0KHUL] JUISl PA3JIMBKU CTajlell U CIUIABOB, OIMCaHbl OCHOBHAIC NPOOJIEMbI HX
skcrutyartanun. [lokaszaHo, 4ro marepuan M3JIOKHMILI JIOJKEH obecrieuuBaTh ce
CTOMKOCTh UM COJEHCTBOBAThL MOJYHMCHHUIO — KayeCTBEHHOTO  CJIMTKA,  ObITh
JIOCTYITHBIM, TEXHOJIOTHYHBIM K IKOHOMU'YHBIM. o 9T0H npuyuHe oTevecTBCHHOH
1 3apyOeKHOI NPAKTUKE B KAUCCTBE TAKOBOI'O UCIIOJIB3YIOT UYTYH C [IACTHHYATOM,
BEPMHKY. IS PHOI W/ Ui HapoBujiHoM  (hopmoi rpaguTa, a  TaKKe
HU3KOYTIIEpOJMCTYIO cTaiih. Ciellan BbIBOJI, HTO MOBBLILICHHLIX TEMIEpaTypax
KOHCTPYKUHOHHBIC MaTepHalibl M3JI0KHHUILL [TPOSABJISIIOT MOJI3y4eCTh U 110 MEpe
JKCITyaTalldi CHUKAKOT MPOYHOCTh U APYTHE MEXaHUUCCKUE, TEMIO(PHU3IUIECKIC 1
SKCIUIyaTAllMOHHbIE CBOMCTBA. YXyJllIeHWe CBOHCTB Marcpuala H3JI0KHUILb]
HEKOTOphIE MCCIe10BaTe M KBATM(GUIIMPYIOT KaK JACrpajlalidio U CBA3LIBAIOT e¢ ¢
Pa3sBUBAIOIIMMKUCS € TCUCHHUCM  BPEMCHM  CTPYKTYPHBIMM M (Da30BBIMH
npespatieHusMu. OTMEUCHO, UTO KUAKO(a3tble METO/ bl 00padoTKH Marepuaiia
JIMTBIX H3JI07KHUIL (3KOHOMHOC JISTMPOBaHKE, MUKPOJICTMPOBAHME, FOMOICHU3ALUS,
padUHUPOBAHKME, MOJAU(UIKHPOBANNE) NPEACTABISIOT MHTCPEC Kak BechbMa
MEPCIEeKTUBHbBIC JUIS pelleHus MpodJeMbl  yjydlllenis KadecTBa wMarepuana
M3JI0KHHUI] B IIPOIECCE MX M3MOTOBJICHHUS U ITOBLIICHUS WX IKCIIYATAIHOHHOM
croiikocTu. B ToKe BpeMs Ha CeroJiHsIIIK JieHb OTCYTCTBYET YETKH I allrOpUTM
BoIOOpAa KOHKPETHOIO MeTojla KHUAKO(Qa3zHoi 00padoTKH, HAWUIyUIIero Jums
JIOCTHKEHMS 0003HAYCHHOM 11CIH

Bo BTOpOIi raaBe B IICHTPE BHUMAHKA Haxomiiach u3ioxkini@ tana K13C
[pejHasHadeHHas 1Jisl [oJy4eHus ciutkos maccoit 1,3 1 u3 crutasa XHS0BMTIOb
(D11 648). l1posesicna repmomeTpust pabouero 1uKIa U310xKHHUILL Pabouni 1k
M3JIOKHHLLI BKJIOYaeT B ceds nars dranoB. OCHOBHBLIMM NapamMeTpamMu IMKIIA

BBICTYIAIOT: MakcuMasibhasg rtemrepatypa suyrtpenncid nosepxnoctd TTIBmay.
MaKcuMaibHas cpeiisis Temnepatrypa lepmax H MaKCHMAallbHbIH TeMIICpaTypHBIi
nepenajg ATmax 10 Toimie crenku. llocTpoensl TemiepaTypHO-BPEMEHHBIC
KpuBble. ['pagukin n3MeHeHMs BeJMYMHbBI TEMIEPaTYpPHOro [epeiajia  MEKIly
BHYTPEHHEH M BHCIIHCH MOBEPXHOCTAMH B TCHYEHHEM BpeMEHH BHYTpH pabodero
udkna. Ha  ¢one neopnHokpaTHO 1NMOJATBEPHKIACHHOW 3aBOJICKUMH  JIAHHBIMH
uHpopmaru 06 00paTHO 3aBUCUMOCTH IKCTUTYATAIIHOHHOM CTOMKOCTH W3ITOKIHHIL
OT BEJMWYMH TemieparypHoro nepenaja Al u  rpaaueHToB Temneparyp
CKOPPEKTHPOBAJIM M JonojHuin  Gopmyny, nonyuennyto Kupeir 1K n
YepkacosbiM JI.M. 3anucanu u3MKO-MaTeMaTHYCCKYIO HOCTAHOBKY 3a/la'ui
MCCIIC/IOBAHUS TCPMOMEXAHUYECKOI'0 COCTOSIHMS H3JI0KHUILbI, BKIIOQUYAIOLIYIO B
celst TernIoByto U 1ehopMalMoOHHYIO YacTH.



[TpoBoiIH MOJIEJIMPOBAHKE HANPSIKCHHO-JISPOPMUPOBAHHOTO COCTOSHMUS
M3JIOKHHULL! [1PH MAJIOLMKIOBOM TEPMOYCTAJIOCTHOM HarpyKeHuu. B 9Toi cBsisH
MPOBOJIMJIA  MOHWUTOPHUHI" Jlerpajalliy  CTPYKTYphbl M CBOHWCTB  Marepualia
wanokuuisl  KI3C  (ayryn ¢ noactuHuathiM - rpagurom  mapkn CUIS) B
1abopaTOPHBIX YCIOBHAX HA MMHUTAIIMOHHON QU3NYCCKON MO/ICIIH.

B Tperbeii ruase npejcraBicHbl (GOPMYIMPOBKA padovel I'MIOTE3bI O
BIUSHUM  okuikodasnolt  obpaborkn  marepuana  M3JIOKHUIBL  HA e
HKCILIYATAIMOHHYIO  CTOHKOCTL NP paszgvBKe paciulasa M pesysibTathl ec
IKCHICPUMEHTANILHOM [TPOBCPKH.

[Tpusejiea uHpopMals o0 Martepuanax, oGopyjlosaHumu, Hpudopax w
METOJIMKAX IKCICPUMEHTANBbHOM npoBepkr paboucit  runoresel.  [lposeiena
JKCHCpUMEHTajIbiasi [poBepka padouell rUIIOTE3bl  HAa MpUMEpe  YyryHHOH
usnoxuuis K13C us CU1S u cranu 20, noaseprayThiM xuakodasHoit obpadborke
no HeckosjibkuM BapuantTaM. [lo pesyiabraram oGoOuicHust M cucTeMaTH3ainf
uHpOpPMAIIHH 00 OCHOBHBIX H3BECTHLIX JICTUPYIONIMX HYTYHA U CTAIM YCTaHOBIICHI
OCHOBHBIE YCJIOBUSI oDeclcHeHUst  BBICOKOM  OKCIUIyaTalHoHHol  CTOMKOCTH
M3n0KHULLI, chopMynuposana pabodas runoresa ¥ BhiOpatbl JUIsl MOCIENYIONICH
IKCIEPUMEHTAIILHOM [TPOBEPKH BAPHAHTHI KOMIUIEKCHOH #KH/IKO(]a3HOi 00padoTKy,
KOTOpbIE, [0 3amblcily aBropa, obecrieuar covertanue 3(PGeKToB IKOHOMHOTO
JErupoBaHKsi  W/WIM  MHKPOJCTHPOBAHMSA, @  TakkKe  MOJAMPUIMpPOBaHHs,
paguHUApOBaHMs W TOMOrCHH3aIMK MaTepuana anToi u3noxumikl. [lo uroraw
TIIPOBEIEHHON MpOBEpKH pabouast FTUITOTE3a MOATREPUANIACH TPHMCHUTEILHO KaK K
YYIYHHBIM, TaK W K CTaJIbHLIM H310KHMIEM. Pe3yinhTarhl [IPOBCPKH B HEJIOM
COOTBETCTRYIOT PaHee MoJyyeHHbIM Ha UMHTAIIMOHHON (PUIMHECKOH MO/ICIIH,

B geTBEépTOoii 1J1aBe OlEcatbl JICHCTRYIONMI U NTPE/UlaracMblii K BHEJIPEHUIO
RAPHAHTBI TEXHOJIOMMH [IPOM3BOJICTBA JIMTHIX H3II0KHUIL, @ TAKKe pa3paboTaiibic
TEXHUYECKHUE PpellicHMs, 3alUILCHHBIC TTATCHTAMM Ha M300peTcHMs. 3/ech ke
IIPUBEJICHBI PE3YJbTAThl OLUEHKH 0XKHIACMBIX TEXHHYECKOIO, YKOHOMUUECKOIO H
aKojoruueckoro  pdexkToB OT  BHEJApeHust pa3paboTku B JICHCTBYOIIEC
[MPOM3BO/ICTBO.

[Tposejiena olleHKa oxkulaeMbiX H(QQEKTOB 0T BHEJPEHHUs BhIOPAHHOIO
BapuanTa pa3padorTku Ha niaomaiake OO0 «BpIKCyHCKMI JIMTCHHBIN 3aBO (I
Brikca, Huskeroposckas 004.). Texunveckuii (et nposisercs 1npexie Beero
B [HOBBIIICHHY SKCIIyATAIlHOHHOW CTOMKOCTH M3110/KHMIL. Pacyer 3KOHOMHYECKOTOo
sddexTa o1 BHEApeHMs pa3paboTKH OazupyeTes Ha TOM, YTO 38 CYCT MOBBIIICHHS
IKCIIIYyaTalMOHHOH CTOMKOCTH, obecrieunBaeMoro paspaboTkoi, CHU3UTCA rojosas
MOTPEOHOCTHL B W3I0KHUIIAX JUIS BBITOIHEHHUS 1IPOU3BOJICTBEHHON MPOrpaMMbI.
PacueTHas BejimumHa dKoHOMMUeckoro »(pdhexra coctanuia donee 6,5 miH. pyo.
Texuuuecknit 23eKT MPoABIACTCS B HOBbILICHHH IKCIUIyaTallMOHHONH CTOHKOCTH
M3JI0KHUIL B CPEJIHEM JUISL 9YTYHHbBIX M3J10KHMIL Ha 60% M CTalbibIX MU3JIOKHUIL -
na 110% cooTBETCTBCHHO B CPABHEHHH € IPUMEHSECMbIMHM B HACTOSIICE BPEMSL.

Hay4unast HoBu3na pa6ornl

1. TTo pesynbratam TepMoMeTpuu pabodero 1ukia uisoxuuim tana K13C.
IIPUMEHSEMON Juls npousBoacTa cautkon 3 crutasa XHSOBMTIOb (D11 648) na
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HUKEJIEBOM OCHOBE, YCTAHOBIEHO €I'0 COOTBETCTBHC THIIOBOMY TEPMUYCCKOMY
mwakay D.C. 3ansimana. Briepsble TpejcTaBicia dmitMpudeckas (opmyiia Jus
OLEHKM CNOCOOHOCTY Marepualia H3JIOKHUILE  [TPOTHBOCTOSNTH  BO3JICHCTBHIO
HaNpsHKEHUH, YUUTBIBAIONAS BIAMSHUE HA HEE TEMIICPATYPHOIO TpaiveHTa 1o
BpPEMEHM padouero 11K,

2. BeipaboTana Gpu3znko-maremMarHyeckas MocraioBKa 3aj[a4m Uccie10BaHus
TEPMOMEXAHUUCCKOIO COCTOSIHMS U3IOAKHUILI, BKIIOYaiolas B ceOs TerjioByto H
AeGOpMaAlIHOHHYIO YacTH, B KOTOPOH B Ka4eCTBEC ONOPHOIO JUIS TEIIIOBOH HacTH
[I0CTAHOBKM BhIOpAHO ypaBHEHWE HECTAllMOHAPHON TEIIoNnpoBoAHOCTH Dyphe,
JIONOJIHSAEMOE VCIOBUAMU OJIHO3HAYHOCTH, @ B OCHOBY JIchOPMALMOHHON YacTh
MOCTAHOBKK Tosiokeio  ypashcuue Mbotcona-Kodduna Ui MallonMKIOBOH
yCTaJIOCTH MaTcpHalla.

3. Jlokaszaia BO3MOXKHOCTL (PHKCHPOBATHL Pacrpe/ielicHUE HaNpsHKEHHN 110
CEUEeHMIO M3I0KHHITbI, BU3YAIIM3UPOBATL HAJUYHE 30H, IOTEHIMAIBHO ONACHBIX 110
3APOKJICHUIO U PA3BUTHIO TPElMH, U OLEHHUBATL BEPOSITHOCTHL paszpylIeHus 110
pe3ynbTataM KOMITBIOTEPHOTO MOJEIHPOBAHUS HalPsKeHHO-1e(pOPMUPOBAHHOIO
COCTOSIHUSL M3JIOXKHHUIIBI TIPH MAJOLMKIOBOM TEPMOYCTANIOCTHOM HArpy/KeHnM ¢
NpPUMEHEHHEM TTporpaMMuoro komiiexca [.VM.

4. SadgurkcrpoBaH MEXanu3M TCPMOYCTAIOCTHOIO Pa3Py HCHUAS H3ITOKHULI,
COOTBETCTBYIOUIMI  OCHOBHBIM ~ M3BECTHBLIM  [OJIOWCHUAM  JIeGOpMaIHOHHOI
(MaJIOIMKIIOBAs ) TCOPHU YCTANIOCTH. Y CTAHOBICHO, YTO JICrpaialidsi CTPYKTYpPbl 1
CBOMCTB M3NOKHHUILL U3 KEI€30-YIJICPOAUCTBIX CIUIABOB (CTallh, 4YyTyH) MpH
IMK/IMYECKOM  TEPMOYCTAIIOCTHOM — HAIPYKECHHM B 1IpOIECcce  IKCIulyaTalnu
TOPMO3UTCSI METOJaMH  KOMILICKCHOI kmikodasznoii o6padoTku (IKOHOMHOC
JErMpOBAHKME,  MHKPOJICTHPOBAHHE,  MOJM(DUIMPOBAHUE,  TOMOreHM3alus,
paguuupoBanue) ¢ noiayucHueMm d(GAOCKTa  HOBBILCHH  IKCIIYaTAHOHHON
CTOMKOCTH B CPEJIHEM JUIsl 4y TYHHBIX M310KHHIL Ha 60% 1 CTabHBIX H3JI0XKHHIL
Ha 110% cooTBeTCTBEHHO, 110 MHEHHIO aBTOPA.

Teopernueckasi H NPAKTHYECKASI 3HAYUMOCTE pabOTHI

1.  DKcnepumMeHTATRHO  TMOJATBEpAEH  KojebaTelbHblH  Xapakiep
TENJIONepeHoca “epe3 CTeHKY W3M0KHWILI B TeueHue pabodero  imKia.
[Tpe UtokeHO MOJLYJIb TEMIEPaTyPHbIX IPAJAMCHTOB pacCcMaTpUBaTh Kak BCJIUIUILY,
XapaKTepU3YIOIYI0 aMIuIHTy ly KolebaTe/lbHOro [poiiecca TeiionepeHoca, 4ro
COOTBETCTBYET  TPAKTOBKEC  [pollecca  M3HOCA  H3JNOKHMILL B paMKax
acedopmaiiHonnoii reopun yeranocru. llokasano, uto pocT MOJy/si rpajuesTa
TeMiepaTyphl 110 BpeMeHn pabodero 1ukia U3ioKHUILL Ft ymMeHbiaeT BellniuHy
kpuTepust M — crnocoOHOCTH MaTepuana uyryHHol W/Uin CTanbHOH H3TOKHHMILbI
MPOTUBOCTOSTH BO3/ICHCTBUIO HANIPSKCHHH.

2. CdhopmyiupoBaHa M IKCHEPUMEHTAILHO [OJATBEPAUICHA 'uioresa o
[OJTOKUTEIILHOM BAMSHUM KujiKohazHoi odpaborki marepualia H3JI0KHHUIbL HA
KOMITIEKC €ro CBOMCTB M, B KOHCYHOM HTOT'E, Ha ¢¢ HKCIUIyaTallHOHHY IO CTOHKOCTD!
Auakodasias  oOpaboTka  (DKOHOMHOE  JIErMpOBaHWe,  MHUKPOICIMpOBaHUE,
Mo IUIMpoBalie, roMorenn3aisi, padunnposanue) paciisasos yyryna CHIS 1
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cranu 20 ¢ MCIoib308aHKeM HEOOJNBINMX KOJIMUYECTB AIOMHHKS W/WIIM BaHa/Ws
W/WIIM HUKEIs W/ WK MoJMOieHa, a TakKe Kaslbliks W/uiv Gapus v/nin CTPOHIIMS
obecnednT nojyycHue TpedyemMoro KOMILIEKCa CBOMCTB Marepuaia W3JI0KHUILbL,
TOPMO3SIIEro JCIPajallMio ero CTPYKTYpPbl M CBOMCTB [pH 6 MAIOUHKIOBBIX
TEPMOMEXaHHUYECKUX HArpy3kax W TrapanTHpPYIOIICIO BBICOKHH ypOBCHL e¢
IKCIITyaTallMOHHOW cToHKocTH. [lojyuen ps/i SKCHEPHUMCHTANbHBIX JIAHHLIX 110
Jerpajiallii CTPYKTYphl M CBOMCTB mMartepuana JUThIX HYTYHHBIX W CTalbHBIX
U3NIOKHUIL B XOJIC IKCIUIYATAIMH W BIMSHUAIO PA3IMUHBLIX BHIOB KHIKOPa3HOM
00pabOTKK HyI'VHA U CTAM HA CKOPOCTh JACIPAIalMOHHbIX 11POIIECCOB.

3. Pazpaboranil TeXHUUECKME PEIICHMS, KAaCatolMecs COCTaBoB 4yryHa u
CTally JUls JINThIX M3JI0KHHULL, 3allrieHEbIe ABYMs natchtamu PO na nzobperenus,
Gazupylowmecs 1a kugakodasHoi obpaborke u obecreyuBalone TOPMOKEHHE
JlerpaJlalliOHHbIX 11POLIECCOB MaTepHaia JWThIX H3JIOKHUIL H, KaK CIeICTBHE,
MOBBIIIEHHE UX DKCIUIYATAIHOHHON CTORKOCTH.

4. PazpaGoran ¥ OCBOCH B YCJIORMSIX JICHCTBYIOINICTO I11POH3BOJICTBA HA
nnom@aake OO0 «BuikcyHckuii nuTeiiHblii 3aBoj» (1. Boikea, Huxeropojickas 00.1.)
TEXHOJOIHUECKUIH NpoLece U3roTorjieHust TUThIX M3noxuuil tuna K13C n3 cranm
20, npouejuieii KOMIUIEKCHY0 KujkohasHyo o0paboTky, BKIIOYaloULyIo B ceds
MOAM(UIMPOBAHUE MeTaula B Me4d Tepejl BBITYCKOM Moaudukaropom L.
CAST5.2, a Takxe obpaborky momupuxaropom BAPC2S npu nanomiennu 1/3
KOBIIIA ¥ MUKPOJICTMPOBAHHE BAHAJUEM, HUKEJICM ¥ MOJIMOICHOM.

5. Ilponejcua orenka oxuIaeMbix HPQYeKTOR 0T BHEAPCHUSA BLIOPAHHOIrO
BapuanTa paspadorku. Texmuueckunii HPHeKT NpOABIACTCS B TOBBILICHHIH
IKCTIIYATAIMOHHOH CTOWKOCTH M3JI0KHHULL B CPCILHEM JULS YUY TYHHbIX H3JI07KHHIL Ha
60% u craibiblX wW3NnoxHWIL — Ha 110% COOTBETCTBEHHO B CPaBHEHHHM C
NpUMEHSIEMbIMKH B HacTosiee Bpems. Pacder skonomudeckoro sddekra or
BHE/IpeHMst  paspaborku OasupyeTcs Ha TOM, HTO 3@ CHCT 1IOBbIIICHMA
HKCIUIYaTallMOHHOM CTOHKOCTH, 0becrieyuBaeMoro pa3spaboTko i, CHH3UTCS rOJI0Bas
noTpeGHOCTh B HANOKHUILAX JUIS BBINOJHECHUS IIPOW3BO/ICTBCHHON [POrpaMMbi.
Pacuernas BejiHuMHa dKoHOMHUYECKOro pdekra coctapnia dosee 6,5 MiH. pyod.
DKonorudecknii Hahdexr or BHeApeHus pazpadoTKU OLCHUBAIIM 110 COKpalEHHIO
BEJIMUMHBI BEIOPOCOB B aTMOC(epy 3arpsa3HsioIyX BEIIECTB PH BbIIIABKE CTAIN B
OTKPBITOH 371Kk Tpos1yroBoil neun mapku JICI16-H1. BoiGpocn cokpatuimich B 1.0
paza. IIpu stom npesbiieHus TIJIK 10 0CHOBHBIM 3arpsi3HAOLIMM BEIICCTBAM B
BO3/lyXe paboueii 30HbI [UIABKM, Pa3IMBKY METAINA U 3a/HBKH JIMTEHHBIX Gopm e
BBISIBJICHO.

Ouenrka crenen 060CHOBAHHOCTH HAYUYHLIX HOJOKEHHUH, BLIBOIOB I
PEKOMEHAANMHE I HX TOCTOBCPHOCTH

Boicokast crericHb 000CHOBAHHOCTH W JIOCTOBEPHOCThL MOJIYHEHHBIX M
MPEJCTABICHHBIX PE3YJbTATOR COMCKATElIeM, O0ECIeUrBACTCs MCIOJIL30BAHUEM
COBPEMEHHOIO MCCJIE/I0BATEIIbCKOI0  000py/10Balus M [IPHOOPOB, MCTOJIOB U
METOAUK HCCIIC/IOBAHUM, COOTBETCTBYIOIUMX /IEHCTBYIOUIHM CTAHAPTAM, & TaAKKe
TeM, 4TO B paborte ce aBTOpoM TIyGOKO IpOaHAIM3MPOBaH 11CPCJIOBOH ONbIT



POCCHHCKHX M 3apyOekHbIX HccienoBare/cii B 00JiacTi TCOPHUH W NIPAKTHKH
MPOM3BOJICTBA  JIMTHIX  HUYI'VHHBIX M CTAJbHBLIX  M3JIOKHHMIL € BbICOKOI
IKCITYyATaIMOHHON CTOHKOCTBIO W MCTIO/Ih30BAHO CPABHEHUE aBTOPCKUX JIAHHBIX 1
JAHHbIX, TOAYUYECHHBIX patiee 110 paceMarpupacmoii temaruke. Pesynbrarst paboTsl
B nepuoj ¢ 2019 o 2025 rr. HeojHOKpaTHO JAOKIAABIBAIMCL HAa Pa3IIHYHbIX
HAYTHO-TEXHHUCCKHX KOH(EpeHIUsIX.

Pexomenammu 1o HCNOJBL30BAHHIO  PE3y/ibTATOB MW BbIBONOB,
NpHBEICHHBIX B JIHCCEPTANHH

Pesyiibrarhl paboThl pEKOMCHILYIOTCS K UCHOIB30BAHMIO HA TIPCAIPHITHAX,
3aHUMAIOLIMXCsl TIPOM3BOJICTBOM M IKCIUIYATAHMECH JIMTHIX CTAbHBIX W HYTYHHbIX
M3JI0AHMLL U PA3]IMBKH JKapOIpPOUMHOro clujiasa 1Ha HHKEICBOH OCHOBE, 4TO
NOJATBEPIKIICHO AKTOM OINBITHO-POMBIIILICHHOTO 01poboBaHus B ycnosusx AQ
«Pycnoamumer»,

Jameuanus U BONPOCHI

1 B rkauectBe 1. 2 wHayuHoil uoBushbl: «lIpe/utoxena  pusnko-
MaTeMaThyeckas [O0CTAHOBKA 3a/la¥i  WCCIIS/I0BAHUSL  TEPMOMEXAHHYCCKOTO
COCTOSIHMSL M3JI07KHMIBL...». lackoabko npaBomo4dHa [0CTAHOBKA 3ajaqu B
KauecTBE HAYUHOI HOBU3HBI?

2. B kauecrBe 1. 4 Hay4dHOH HOBH3HBI: «3aMKCHPOBAH MEXaHH3M
TCPMOYCTAIOCTHOIO PA3PYLICHHUs M3JIOKHUILBIL. .. Y CTAHOBICHO, YTO JIerpajialiis
CTPYKTYPbl W CBOHCTB HM3IOKHHI(bI M3 KEIE30-YIIIEPOJIMCTRIX CIUIABOB (CTallh,
yyryH) TNpd  IMKJIAYECKOM  TEPMOYCTAJIOCTHOM  HArpyXeHwn B [Iponecce
JKCTLIYATAllMK TOPMO3MTCH METOIAMH KOMILICKCHON #uko(asnoii odpaboTky
(3KOHOMHOE JICIMPOBAHME, MUKPOJICTMPOBAHNC, MO/ UIMpOBAHNC,
roMoreHmsalns,  paguHuposanue) ¢ noidydeHuem  d(@PeKTa  NOBBIIICHHS
IKCTAyaTalMOHHON CTOMKOCTH B CpejiieM Ui 4yryHHbLIX H3l0KHHIL HAa 60% u
CTaNbHBIX M3JIoxHHLL — Ha 110% coorBercTBeHHO». B TakoMm H3JIOKEHHMU ITO
npakTuueckas 3Ha4MMOCTb PaboThl, HTO ABTOP K MOITBEPIKIACT IKOHOMUUECKUM
s dexTom.

3 Bribop obbekTa Mccie10Banms, a UMCHHO: M3JI0KHUILL U3 4yTI'yHa
mapk CU15 u cramu 20 moxkHo Gbuto chopmynuposarh (obocHosars) Oosee
KOHKPETHO, COINOCTaBMB C H3JIOKHMAIIAMH M3 JIPYTHX MaTCpualioB, a TaKKc
COMOCTABUTh PE3Y.ILbTaThl TEPMOMETPHH CO HITATHLIMH M3JI0AKHHLIAMM.

4. Ha crpanmiax 130 u 146 auccepralluy yKazaHo, 4To «OT 10JYHEHHbIX
OTJIMBOK (JUTBLIX M3J0XKHHUIL) Opainu [podsl JUIs M3roTOBIEHUH 00pa3ion H
NPOBEEHHMS] MEXaMHECKUX UCTTBITAHUHY, HO HE MPECTABICHO MO KAKOH MCTOIMKC
UX 0TOMpau.

3. B paccmarpuBaemoii padore (Cyjd 0 TEKCTY JiMCCepTaluu) He
IPUBEJICHBI J@HHBIC O 3arPA3HCHHOCTH T10JyHaeMbIX 00pa3iloB HCMETA/UIMHECKUMH
gistovenusiMu cormacio ['OCT 1778, 4ro 1103BOAHAO Obl OUEHHUTHL BJIHSHHC
npe/laracMbIX aBTOPOM pellelni Ha JanHbli rokasare/ib, M Kak CISACTBHE,
HKCIITYyaTalMOHHBIX XapaKTCPHCTHK,




6. Crpanuna 75 aucceprauuu, puc.2.9: [pHUBEACHbI TCMIIEPATYPHO-
BpeMeHHble KpuBbie T(1) paGovero umkia Bepxueit qactu usnokuuibl K13C, e
MOXKHO HaOIII0/IaTh PE3KOE MMAJICHUE TEMIICPATYpbl CO CICAYIONMM T10/(bEMOM Ha
HapYKHOM MMOBEPXHOCTH BO BPEMEHHOM IPoMeskyTok spemenu 13:54 j10 14:10, uro
NPEJICTABIACTCS  BEChbMa MHTEPECHBIM, HO  OOLACHCHMS ITOMY  ABJICHHIO B
JlajIbHeHI1IeM 110 TCKCTY HCT,

7. Crpanuna 109 quceepraiii: U3 TeKCTa JAMCCepTalinn sBHO HE clielycT.
MNPy KAKOM Temiiecparype M B KaKOM BpPEMCHHOM HMHTEPBAJIC [POBOAHIIMCEH
IKCTIEPUMEHTRI, PE3Y/ILTATHI KOTOPBIX OTpaykeHbl Ha prc. 2.17, a TAKKe HEIOHATHO,
HACKOJIBKO  YCJIOBMS  JIaHHBIX OJKCHIEPUMEHTOB  COIJIACYIOTCs € JIaHHBIMH
TEPMOMETPUUYECKOIO HCCIIC10BAHUA PadOThl U3I0KHUIILL.

8. Crpanuua 115 qucceprammu, taduuua 3. 1: yKasano BAHSHAC CTPOHILII
HA CTPYKTYPY MOJIVHACMOI'0 Pacrijiana, B TOM UMCIIC yKa3ail TAKOH BU1 BIMSHAS, KaK
«...yMEHBIICHUC HEMETAUIMYCCKUX BKIIOUCHHI...», UTO 110/Ipa3yMEBACTCS 1101
JlaHHBIM TIoHsiTHeM? Borpoc obdyclioBiieH TeM, YTO BBITC MPUBOJIMTCS BIUSHWC
Oapusl, yKa3zaHHOE KaK «M3MeJIbYEHUC HEMETAIMUECKUX BKIIOUYCHHHY.

9. Crpanuna 134 auccepralium: He ACHO, ¢ KAKOH 1CIIbIO Pe3ysibTaThl
TEPMOMETPHI  OlbITHBIX HM3IoKHMIL 13 CUIS nojseprinmxcs xuaxodasHoii
00paboTKK npejcTaBieHbl B BUje rucrorpamMm puc. 3.16 - 3.19, a ne B BHC
rpadUKOB Kak JUls ITATHON H3J0MKHHMILL [pejicTapiennnx na puc 2.8-2.10, o xe
camoe KacaeTcs M TEPMOMETPUM ONLITHBIX n3aownuil w3 cranu 20. Tloyemy-10 B
TEKCTE JINCCEPTALIMM OTCYTCTRYET TCPMOMETPUS HITATHON U3N0AHKIILL U3 cTalin 20,

10.  Crpanuua 150, 1. 3.4.4: corsacho TeKCTy JIACCEPTALIMH YE€TBEPThIH
BAPHAHT M3rOTOBICHMS H3JI0KHHIL COOTBCTCTBYET MPUHSATOH Ha NPEANpHATHH
texHomoruu. [lo  MroraMm  IKCHEPUMEHTAIBHBLIX — MCCICAOBAHMI  CTOMKOCTH
M3JI0KHULL, M3TOTOBACHHBIX COTJIACHO JICHCTBYIONICH TCXHOJIOIHM, cocTaBset 30
HajmuBoB. HopmaruBHas cTOMKOCTD, YCTAHOBJICHHAS HA HPC/UIPUATHH, COCTABIISIC
20 najuBoB. Bo3HHKaeT BONPOC: 1MOYEMY HM3MCPEHHUEC YBCJMUCHUS CTOMKOCTH
M3JI0KHHUIT COMIACHO 1Pe/ularacMbiM PEHICHUSAMH  [IPOU3BOIMTCH OTHOCHTEIBHO
3HAYCHHUS, yCTAHOBIEHHOIrO npellpustueM (20 HalMBOB), a He 3HAYCHMH,
MONYHEHHBIX B X0,1€ IKCIIEpUMEHTANbHBIX padoT (30 HalMBOR)?

I1. B apropedepare 0pv  HM3IOKECHMU I1aBhl 4 OTMEYEHO, YTO
IKOJOrHYecKnid HPhEKT J0CTUraeTcs 3a CHET CHUKEHUS! KOJIMUECTBA N3TOTOBICHUS
U3JIOKHUIL ¢ 8 Ji0 5 WITyK, HO OpU HTOM HET MHPOpMALUMH HU3MEHACTCS i
KOJIMYECTBO BPC/IHLIX BBIOPOCOB B IPOLICCCE H3TOTOBICHHS OUTOH H3JIOKHHILLI.

Takke B TEKCTE JUCCEPTAIlMK KMCIOTCH ONEYaTKH M HCTOUHOCTH, Halpumep:

- Ha cTp. 33 nuccepranuuu B Tabu. 1.1 «llokazarenu auTeldHbIX CBOICTR MaTepHAasion
M3MOKHUID  ykazana wmapka crand 30J1 a B Taba. 1.2 «ConpoTHBASEMOCT)H
MATEPHAIIOB H3JIIOIKHMIL TEPMOYIapy» YIKE pUBE/IeHLI CROMCTRBA cTanu Mapku 25]1,
a B JlaibHEHIIICM aBTOP UCCIIe Ly eT BIMsIHUE KuIKo(azHoit oOpaborkyu Ha CBOHCTBA
cranu mapku 20;

- Ha CTp. 55 auccepraldu MpejiCTaB/ICHO CXeMaTH4HHOe H300paxens cudoHHoil
M3JI0JKHHILI (C OTBEPCTHEM JUlst CU(OHTON 3alMBKK) puc. 1.6, a Takike e€ yeprex
Ha cTp. 65 puc. 2.1a, uTo npertoiaract 3anojHenuio e¢ CIJIaBOM CHU3Y, ¥ pHC. 2.6



C MECTOM PACIOJIOKCHUS TEpMONap, HO fa puc. 2.7 MOAKHO HeTKO HadIoAaTh HTo
m3noxkHuna K13C 3anoiHsaThes CBEPXY, 4TO HOATBEPK/IACTes TakKe puc. 2.5, rjie
U300parkeH CIMTOK 10CJIE M3BJIECHCHMS M3 U3ITOKHULILI

- TEKCT AMCCepTaln u3MinHe eperpyxen — 236 crpanuil. Her neodxoanumocty
NPUBE/ICHHS  00IUCH3BECTHLIX TEPMHUHOB KAPOCTOHKOCTh, KapOIPOYHOCTD,
jeruposatine M T.J. Dororpa@uii TpeuwH B M3IOKHMIEX, CXEMATHYECKOC
n306pakeHne W3JIOKHUILEL, paboune HepTexy W3NoAHHILbLL, GoTorpadun - obIHii
BUJ BAKYYMHO-MHJYKIIHOHHOH [feuu M TJL, @ TaKKe MCIOIB3YEMOTo
MCCIEIOBATENLCKOIO 000PY/10BaAHMS  (ONTHUYCCKHIT IMHUCCHONTBLIA  CIICKTPOMETP
OBLF QSN750-11, nporpammuo-aniapatHbii KOMIUICKC aHalln3a MUKPOCTPYKTYPhl
MOBEPXHOCTH TRep/biX Ten Thixomet, cranmonapHblii MUKPOTBCPAOMED MapKH
TBM 5215A Tochline, amnaromerp DIL. 402 Expedis Select m 1.11. ¢ TekcToM
CTaHIapTHBIX MCTO/IMK M3MEPCHH.

Jak/noucHue no JAHeCepPTAlHH

Hecmorps Ha ykasanHbIe 3ameqaids M BOIPOCHL, KOTOPBIC B ICIOM HC
CHMKAIOT HAYUHYIO M MPAKTHYCCKYIO 3HAUUMOCTL TPOBE/ICHHBIX HCC/IC/I0BatNI,
smccepranonnas pabora ['apuenko Anexcanipa Asekcanjiposuta «llosbitienne
IKCIIYATAIIMOHHON CTOMKOCTH JIMTBIX M3J0KHHUIL U3 4yryHa W CTaln METOJamu
wkodaznoit 06paborkmy (Ha npUMepe NPOU3BOICTRA CIIMTKOB U3 ciaa D11648)
Mpe/ICTaB/ieHHasl Ha COMCKAHMUE Y4eHOM CTENCHN Katniata TeXHUYCCKUX HAyK (10
crielanbHoCcTH 2.6.3. Jlureiinoe MpoM3BOJACTBO SBIISCTCS 3aKOHYCHHON Hay4HO-
KBaIM(PUKAIMOHHOI paBoTOM, BBIMOHEHHON Ha aKTya bHyio Temy, Cojiepranie
HAYYHYIO M IPAaKTHYCCKYI0 HOBH3HY B KOTOPOH H3JIOKCHBLI HOBBIC HAaydHO-
0BOCHOBAHbBIC TEXHMYECKHE M TEXHOJOIMYCCKHE peulicHus M paspabdoTiy,
MMEIONMe CYLICCTBEHHOE 3HA4CHHE JUIS pPasBUTHS  CTpalbl, COOTBETCTBYCT
tpebopanusy  ycranosietnpiv . 9 «llonoxenuss BAK P® o nopsixe
[pUCY KJIEHHS YUEHBIX cTeneHel»,  YTBEPK/JIEHHOIO [ locTanoBieHuem
ITpaBurensctBa PO ot 24.09.2013 No 842, a ¢ asrop lapucnko Ajaexcanip
AJIEKCAaHPOBHY  — 3ACIYIKMBACT [IPHCYKICHNAC YUCHOH CTeneHn Kanaijara
TEXHUYECKUX HAYK 1o crienuaibioct 2.6.3 -~ JIureinoce 1pou3BoJLCTRO.

OduimanbHblil OIITOHCHT:

3asejytonmii kadenapoit « Texinka v TEXHOIOTHH [TPOM3BO/ICTBA MATCPHAIIOBR)
unmana @I'AOY BO «lOYplY (HUY )» B 1. 3naroycre

JIOKTOp TEXHHUYECCKHX HayK, rnpodeccop, [oueTHbiit Meranypr,

IMTouerHplii paboTHuK cdepnl oOpasosating PAD.

Uymanos Mibst BasiepbeBut
L 05 2025 r.
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Dunuan GejepalibHoro rocy/1IapCcTBeHHOro aBTOHOMHOTO 00pasoBaTe/ibHOro
yupekjienus Boiciiero oopazonanus «lOxH0-Y palibCKuil rocy iapcTBeHHbiid
YHUBEPCUTET (HAIIMOHAJIbHBIA MCCIIE/IOBATE/ILCKHI YHHUBEPCUTCT)» B I, 3/1aTOYCTC
ted. +7(950)721-59-55

1. nouta: chumanoviviwsusu.ru

A, Uymanor Wins BanepseBuy, cornaceH Ha aBroMaTH3MPOBAHHYIO
00paboTKy nepcop@ibHbIX JTaHHbBIX, TPUBE/ICHHBIX B YTOM JIOKYMEHTE
2T 57

AJILHUK OTCIA JIC/I0ITPON3BO/ICTRA
dunmana PI'AOY BO «lOYpl'Y (HHUV)» 8 1. 3natoycre JLLA. I'y3eena
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HayaneHuk oTAaena genonpon3BoacTea
dunuana LOYpl'Y B r. 3natoycre
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