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MuHuCcTEepCTBO HAyKH U BICIIEro oopazoBanust Poccuiickoin @enepanuu
denepalibHOE rOCYJapCTBEHHOE OI0JKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIETO 00pa30BaHuUs
«TaMOOBCKuUH TOCYJapCTBEHHBIN TEXHUYECKUI YHUBEPCUTET

[MPUHATO YTBEPXJEHO
pemienreM Yuenoro copera @I'BOY BO «TI'TY» npuka3zom pekropa ®I'BOY BO «TI'TY»
15 suBaps 2025 r. (mpoTtokon Ne 1) 17 suBaps 2025 1. Ne 7/1-04
IMPOI'PAMMA

BCTYIIUTEIBHOTO UCIIBITAaHUSA U ocTynaronux B 2025 roxy B MarucTparypy
Ha HaIlpaBJIEHNE NIOATOTOBKU
22.04.01 MarepuajioBeeHHe M TEXHOJIOTMH MAaTepPHAJIOB
10 MPOrpaMMe MarucTpaTypsl
22.04.01.01 MaTepuaJioBeiecHUe U TeXHOJIOTHH MAaTEPHAJIOB
B MALLIUHOCTPOEHUM U IPHUOOPOCTPOEHUH

Paszgea 1. O0uiee MaTepuaioBeieHle U TEXHOJOTMHA MATEPHAJIOB
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Kpucrannuueckoe ctpoenue tBepbix Tei. JedeKkTbl KpUCTAIUIMUECKOTO CTPOCHHUSL.
CrpoeHue CIu1aBoB.

[IpaBuno ¢a3 ['nbd6ca.

[IpaBuiio 0Tpe3KoB.

JIBOliHBIE TUarpaMMbl, 4 TUTIA AHATPAMM.

3akoHoMepHocTu KypHakoBa.

[Tonumopdusm xenesa.

Jlnarpamma keine30-1eMEHTHT.

Knaccugukanus u MapKupoBKa YTrIepOAUCTHIX U JISTHPOBAHHBIX KOHCTPYKIIMOHHBIX CTaJICH.
Knaccudukanus BugoB TepMo0oO6pabOTKH.

OcHoBHbIE IIPEBPAIIEHHS] B CTAISIX IPU TEPMOOOpabOTKE.

CrinaBel Meiu: OpOH3BL, JaTyHHU.

CrinaBel aIIOMUHUS: JIOPATIOMUH, CUITYMUHBI.

UyryHsl: Oenble, cepble, KOBKUE, BBICOKOTIPOYHBIE.

[Tpoun3BOICTBO 3ar0TOBOK TIACTUYECKUM AC(POPMUPOBAHUEM.

Pe3anue n ero OCHOBHBIE 2JIEMEHTHI.

OcHOBHBbIE JABH>KEHUS ITPU 00pabOTKE pe3aHueM.

DNeMEeHTHI peXKUMa pe3anus (TayOruHa pe3aHus, moaqya, CKOpOCTh Pe3aHus).
['eomeTrpuueckue napameTpbl TOKapHbIX PE3LOB.

®uznyecKkue OCHOBBI IPOLIECCa PE3AHUS.

Mertamiopexyiue CTaHKH U padoTa Ha HUX.

Tunsl TOKapHBIX pe3noB. PaboThI, BRITOTHAEMBIE HA TOKAPHBIX CTAHKAX.

Bb160p pe’xMMOB pe3aHus Py TOUCHUH.

WNucTpymeHT 1151 00pabOTKU OTBEPCTHIA: CBEpIia, 3eHKEPhI, pa3BEPTKH.

PaboTsl, BRITIOTHSIEMBIE Ha CBEPIIMIIBHBIX CTaHKaX. BHIOOP peKUMOB pe3aHust IPH CBEPIICHUU.
Mertoibl PppezepoBaHmsl. DIIEMEHTHI PeKUMa pe3aHusl pu ppe3epoBaHUU.

Bunsr dpes.

PaGortsl, BbINoNHAEMbIE HA (PpE3epHBIX CTAHKAX.

Br160p pexumoB pezanus npu ppezepoBaHUU.
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30.  AOpa3uBHbII HMHCTPYMEHT (3€pHHCTOCTb, TBEPIAOCTb, CBS3KH, CTpyKTypa). Dopmbl
UM (OBAIBLHOIO UHCTPYMEHTA.

Pa3nes 2. Teopusi 4 TeXHOJIOTUSI TEPMUYECKON U XMMHKO-TEPMHUYeCKOil 00padoTKH

1. KomOuHMpOBaHHbBIE BUABI TEPMHUECKON 00pabOTKU: TEpMOMEXaHUYECKasl, XUMUKO-TEpPMHUUECKas U
TEPMOLIUKIINYECKASI.

2. 'OMOTreHM3alMOHHBIN OTXKUT.

3. MexaHu3Mbl YMEHbILIEHUS OCTaTOUHBIX HAIPSKEHUI B MeTajlIaxX MpH OTKUre. Pexumbl oTxura s
YMEHBIIECHUS OCTATOYHBIX HANPSHKEHUH.

4. O6mue 3aKkOHOMEPHOCTH (Ha30BBIX MIPEBPAIICHHUA B TBEPJAOM COCTOSTHHH.

5. CrpoeHue Mmex@a3HbIX TpaHHUI] U UX POJb B pa3BUTUU (Da30BbIX IpeBpauieHuil. ['omorenHoe u
reTepOreHHOE 3apoXkAeHUE (a3.

6. Omxur crayieil. MexaHu3M U KHHETUKA MPEeBpallieHus] PeppUTO-LIEMEHTUTHBIX CMECEH B ayCTEHUT.

7.Ha3nauenue nud@dy3noHHOro, MOJHOTO, HEMOJHOro, CHEPOUIUZUPYIOLIET0, H30TEPMHUECKOTO
OT/KUI'OB, HOPMAJIN3ALNU CTAJICH.

8. CylIHOCTh M Ha3HAUEHUE 3aKaJKU C TOJUMOP(HBIM [IPEBPALLIEHUEM.

9. MapTeHCUTHOE NPEBPALLECHHUE.

10. IIpnunHBI COXpaHEHHsI OCTATOYHOIO AYCTEHUTA ITPU MAPTEHCUTHOM MPEBPALIECHUH.

11. belinuTHOE (IIPOMEXYTOUHOE) IMpeBpallleHrue. BepXxHuil u HUWKHMA OEHHUTHI, UX CTPYKTYpHbIE
paznuuud. Kuneruka nu Mmexanu3m OEHHUTHOTO MPEBpALCHUS.

12. ®axTopsl, BIMAIONIME HAa NPOKAIMBAEMOCTb CTaled. MeToabl ONpeneseHus MPOKAIMBAEMOCTH
CTaJen.

13. CymHoCTh ¥ Ha3HaUEHUE OTITYCKa CTaleH.

14. CymHoCTbh ¥ Ha3HAYEHUE CTAPEHMUSL.

15. Ob1ue 3aKOHOMEPHOCTH U KJIacCU(PHUKALUs IpoLeccoB TU(PHYy3MOHHOTO HACBIILCHHUS.

Paspnen 3. MeToabl CTPYKTYPHOI0 AaHAJIM3a MaTEePHAJIOB
Knaccugukanus MeTo10B IMarHOCTUKH.

PeHnTreHoBCcKue Iydun M MX B3aUMOJECUCTBUE C BELIECTBOM.
DNEeKTPOHBI, HEUTPOHBI, HOHBI U UX B3aUMOJIEHCTBUE C BEILIECTBOM.
VYupyroe paccesiHue u audpaxius.

DNeKTpUUYECKUN TPAHCIIOPT: PE30HAHCHOE TYHHEIUPOBAHHE.
KsanToBbie 3¢ dexTsl Xoia B IBYyMEPHOM 3JIEKTPOHHOM Tas3e.
Mertoast Mukpockomnuu. OO1Ire BOMPOCH BU3yaTHU3aIHH.
YBenuueHnne n300pakeHus U pa3pemiaroias ClocCoOOHOCTb.

9. Acrturmarusm.

10. OnTuyeckast MUKPOCKOMUSI.

11. DnexTpoHHAss MUKPOCKOIIHSL.

12. Ckanupytomiast 3J€KTpOHHAsE MUKPOCKOTIHS.

13. Ckanupytoniasi TyHHeJIbHasi MUKPOCKOIIHSL.

14. ATOMHO-CHIJIOBAasi MUKPOCKOTIHSL.

15. PeHTreHoBCKast CIIEKTPOCKOIIHS.

NN RO =

Pasnen 4. O6opynoBanne TepMUUYECKUX LIEXOB

1. OxnaxkaeHne M3AeNMil B KaMmepax OXJIaXJACHHUsS Ie4Yel HempepbIBHOTO nercTBus. OmnpeneneHue
MIPOU3BOIUTEIILHOCTH M pab0OUNX Pa3MepoB TEYH.

2. Oxnaxparomue cpenbl. Knaccudukamnus. Jlocrounctsa u Hepoctatku. O61acTh MPUMEHEHHS

3. Boansle oxnaxaromue cpenpl. JJocrouncrsa u Hegocratku. O61acTh NPUMEHEHUS.

4. MunepanbHble 3akaniouHble wmacna. JloctomHctBa um  HemoctaTku. OCOOEHHOCTHM KHHETHUKH
OXJTAKJICHHS B MUHEPAIbHBIX Macyax.

5. OxJlax/IeHHe B COJIAX U COJISIHO-ILIEJI0OYHBIX BaHHAX.

6. OxnaxIeHne B Ta30BBIX Cpeax. BUIbl ra30B M CKOPOCTH OXJIAXKICHHS B HUX.

7. 3akanka BO B3BEUICHHBIX Cpeaax. TepMOKHHETHIECKHE CBOMCTBA B3BEIICHHBIX CPEI.

8. OCHOBBI BEIOOPA OXJTAXKIAIOIINX CPE/I.

9. Cnioco6sl oxnakaenust Hiwke 0°C. Kpuorennoe o6opypoBanue
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10. 3akanmounsie ycTpoiicTBa. Bunpl. Pacuer 3akanmoynsix 6akoB

11. O6opynoBanue 1yist 00pabOTKH B paciiiaBax coJeil U 1iesioueH.

12. JononuutensHOe 00opynoBanue. Haznauenne. OCHOBHBIE BUIBI.

13. UaaykunoHHbIe yCTaHOBKU. JIOCTOMHCTBA M HEIOCTATKU MHIYKIIMOHHOTO Harpena.
14. Buapl MHAYKIHOHHBIX YCTAaHOBOK.

15. DkcrmyaTanus meye, yCTaHOBOK U arperaTos.

Paspnen 5. OcHOBBI yIpaBjIeHHs B TEXHOJIOT'MH HOBBIX MAaTEPHAJIOB

1. Cxema nocrpoeruss CAY. OCHOBHBIC 2JIEMEHTHI aBTOMATHKH, BXosire B CAY.

2. OcHOBHBIC BU/IbI aBTOMATH3AIMH TIPOU3BOICTBA (ABTOMATHUECKHI KOHTPOJIb, 3aIUTA, YIPABICHUE).

3. TloHsiTHE O TUMOBBIX BO3ACHCTBUAX (CTyNEHYATAs M UMITYJIbCHAST (DYHKIIHH).

4. YacToTHbIC XapaKTEPUCTHKH aBTOMATHYECKOW CHCTEMBI.

5. MaTtemarndeckoe OMHCAaHUE DIIEMEHTOB W CHUCTEM aBTOMATHKH B CTAaTHUYECKOM M TUHAMHYECKOM
pexXuMax.

6. CoemuHeHne 3BeHbEB (MOCIIEI0BATEIBHOE, MApAUICIIbHOE, BCTPEYHO-TTApALICIBHOE).

7. Mexanndeckue mpeodpazoBaTe i 00METPOMBIIIICHHOTO HA3HAYCHHUS.

8. DiekTpoMexaHUYeCKHEe H3MEPUTEIIbHBIEC IPe0Opa30BaTeIIu.

9. YCTpoWiCTBO W NPHHLMUI JCUCTBHS, CTATHYCCKHE XapaKTEPUCTHKH TEPMOMEXAaHUYECKUX U
MaHOMETPUYECKUX TEIUIOBBIX TPeoOpazoBaTeiei.

10. YcrpoiicTBO M MpUHIMIT ACHCTBHS, CTATHYCCKUE XAPAKTCPUCTUKU TEPMOIICKTPUUCCKUX U
TEPMOPE3UCTUBHBIX U3MEPUTENILHBIX IIPE0OpazoBaTeieil.

11. N3meputenbHbie mpeoOpa3oBaTesiu pacxoa KUJAKOCTH U rasa.

12. Jlornveckue 3meMeHThl aBTOMATUKUA. OCHOBHBIC 3aKOHBI areOpbl JOruKu. OCHOBHBIC JIOTHUECKHE
orepaluu.

13. I'uapaBiuyeckre U MHEBMATHYECKUE YCUITUTEIH. Y CTPOMCTBO U MIPUHIIMIT ACHCTBUSL.

14. UcnionuuTtenbHbIe MEXaHU3MBI U perynupyomiie opraasl CAY.

15. TlousiTrie YyCTOWYMBOCTH JIMHEWHBIX CHCTEM aBTOMATHYECKOTO YIIPABJICHHUS.

Pexomennyemas iureparypa:
OcHoBHas JIUTEpaTYypa

Pazpen 1.
1. MarepuanioBenenne [DneKTpoHHBIM pecypc]: ydeOHoe mocobue/ M.M. XKapckumit [m ap.]—
DONEeKTpOH. TEKCTOBbIe HaHHbIe.— MuHck: Bpmmiimas mxkoma, 2015.— 558 c.— Pexum npocryma:

http://www.iprbookshop.ru/48008.— DBC «IPRbooks», mo mapo:to

2. Connues FO.I1. TexHosorus KOHCTPYKIMOHHBIX MaTepuaaoB [DIIEKTPOHHBIN pecypc]|: yueOHUK st
By30B/ ConnueB IO.II.,, Epmako b.C., Ilupaitnen B.}O.— Onextpon. tekcroBsie pannubie— CII06.:
XUMM3IAT, 2014.— 504 c¢.— Pexxum pocrtyma: http://www.iprbookshop.ru/22545.— 3BC «IPRbooksy, no
apoJIto

Paspnean 2.

1. AnudanoB A.B. TexHonoruum WU3roTOBIEHUS U YIPOUYHEHHUS BBICOKOHAIPYKEHHBIX JeTasielt
MalIMHOCTpoeHus: [DnekTpoHHbld pecypc]/ Anudano A.B., MumokoBa A.M., Tommio B.A.— DnexTpoH.
TEKCTOBble  JaHHble—  MuHck: bemopycckas  Hayka, 2014.— 322 c.— Pexum pocryna:
http://www.iprbookshop.ru/29526.— 3BC «IPRbooks», mo mapo:to

2. ConnueB HO.II. MarepuanoBeneHue cHelHalbHbIX OTPACiIed MAIIMHOCTPOEHHUS [DIEKTPOHHBIN
pecypc]: yue6noe mocobue/ Comnnen HO.IL., [Mupaitnen B.1O., Bonorxanuna C.A.— DIeKTpOH. TEKCTOBBIE
nanubeie.— CI16.: XUMU3AT, 2016.— 784 c.— Pexum noctyna: http://www.iprbookshop.ru/49796.— 3bC
«IPRbooksy, mo maposro

Paznea 3.

1. ®wmmonoBa H.M. MeTroas! nccieoBaHus MUKPOIIEKTPOHHBIX M HAHOIEKTPOHHBIX MATEPUAJIOB U
cTpykTyp. Cxanupyrouias 30H10Basi Mukpockomnusa. Yacts I [OnexktpoHHBIH pecypc]: yueObHoe mocoOue/
Owiumonosa H.U., Konsuos b.b.— OnexrtpoHn. TekcroBblie nanHblie.— HoBocubupck: HoBocubupckuit
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roCyJapCTBEHHBIN TEXHUYECKUI YHUBEPCUTET, 2013.— 134 c.— Pexnm JOCTYyIIA:
http://www.iprbookshop.ru/45104.— 3BC «IPRbooks», mo maposto

2. AnucoBuu A.I'. [lpaktuka MeTtamnorpaguyeckoro HCCIEIOBAaHUS MaTepuanoB [DIEKTPOHHBIH
pecypc]/ AuucoBuu A.I'., Pymsanesa .H.— DnekrpoH. TekctoBele naHHble.— MuHCK: benopycckas Hayka,
2013.— 251 c.— Pexum gocryna: http://www.iprbookshop.ru/29501.— 3BC «IPRbooksy, o maposto

Paznen 4.

1. PaxumsHoB X.M. TexHonorus MammHOCTPOCHHUSI [DJIEKTPOHHBIA pecypc]: ydeOHoe mnocoOue/
Paxumsno X.M., Kpacunbaukos b.A., MapTeiHOB 3.3.— DJeKTpoH. TeKCTOBbIe JdaHHble.— HoBocuOupck:
HoBocubupckuii rocyaapcTBeHHbIM TexHudYeckuil yHuBepcurer, 2014.— 254 c— Pexum pgocrymna:
http://www.iprbookshop.ru/47721.— 3BC «IPRbooks», mo maposto

Paspean S.

1. Mopnmaco JI.M. OOGopymoBanue u aBTOMATH3alMs MPOIECCOB MPOU3BOJACTBA W 00pabOTKU
MarepuaioB: yueOHoe rmocobue ms crya. Hamp. 22.03.01 / [I. M. Mopnacos, 1. O. 3aBpaxun. - Tam60B: U3a-
Bo ®I'BOY BO "TI'TY", 2016. - 96 c. (55 3k3.)

2. Cxuptnamze A.I'. ABToMaru3anusi TEXHOJOTMUYECKHUX IPOIECCOB U MPOU3BOJACTB [DJIEKTPOHHBIN
pecypc]: yuebnnk/ Cxuptinanze A.I., ®emotoB A.B., Xomuenko B.I.— DnekTpoH. TEKCTOBBIE TaHHBIC.—
CapatoB: By3oBckoe oOpazoBanue, 2015.— 459 c¢.— Pexum pocryna: http://www.iprbookshop.ru/37830.—
OBC «IPRbooks», mo maporo.

3. ABTOMaTH3anus W YNpaBlIeHHWE B TEXHOJIOTHYECKMX KOMIUIEKcaxX [DJeKTpoHHBIN pecypc]/ A.M.
Pyceuxwuii [u np.].— DnekTpoH. TeKcTOBbIEe NaHHble.— MuHck: benopycckas nayka, 2014.— 376 c.— Pexum
noctyna: http://www.iprbookshop.ru/29574.— 9BC «IPRbooks», mo mapoto.

JlonoJIHNTEIbHAS JIUTEpPaTypa

Paspean 1.

1. My3buieBa U.B. DnekTpoTexHuueckoe U KOHCTPYKLMOHHOE MaTepuagoBeneHue. usnekrpuueckue
MaTepuajbl U UX IpUMEHEHHE [ DIEKTPOHHBIN pecypc]: yuedHoe nocodue/ MyspuieBa U.B., CuntokoBa T.B.—
DNEeKTpOH. TeKCTOBbIE JaHHble.— Jlunenk: Jlunenkuil rocyrapcTBeHHbIH TeXHU4eckuil yHuBepcurer, IbC
ACB, 2014.— 64 c.— Pexum noctyna: http://www.iprbookshop.ru/55670.— 9BC «IPRbooks», mo mapo:to

2. OpnoB A.C. KoHCTpyKUHOHHBIE METAJUIbl U CIUIaBbl. TE€XHOJOTUs KOHCTPYKIIMOHHBIX MaTepualioB
[DnexTpoHHBIN pecypc]: nabopaTopHslii npaktukyM/ Opinos A.C., Py6nosa E.I'., 3ubposa U.FO.— DnektpoH.
TEKCTOBbIE  JaHHble.—  BopoHex: BoOpOHEXCKHH  TIOCYyIapCTBEHHBIH  APXUTEKTYPHO-CTPOUTEIBHBII
yauBepcuter, ObC ACB, 2014.— 87 c.— Pexwum noctyna: http://www.iprbookshop.ru/30839.— 39bC
«IPRbooksy, mo maposro

3. MarepuanoBeaenue. JlabopaTopHbIii TPakTUKyM [DJIEKTPOHHBIN pecypc]: ydyeOHoe mocodume/ —
DJNEeKTpOH. TEKCTOBble JaHHble.— benropoxn: benropojackuili  rocyaapcTBEHHBIH — TEXHOJIOTHYECKHIM
yauBepcurer um. B.I.  Illyxoa, 3ObC ACB, 2014— 71 c¢— Pexum  joctyna:
http://www.iprbookshop.ru/49711.— 3BC «IPRbooks», mo mapo:mto

Pa3znea 2.

1. Texnomorust MammHOCTpoeHus. l[IpakTukym [DnexTpoHHBIH pecypc]: ydeOHOe mocodue/ A.A.
KonoboB [u ap.].— DAEKTPOH. TEKCTOBBIC NaHHbIe.— MuHCK: Boimmiimas mkomna, 2015.— 336 c.— Pexum
noctyna: http://www.iprbookshop.ru/48020.— 9BC «IPRbooks», mo mapo:to

Paznea 3.

1. Bennuko A.A. MeTtoasl MCCIEAOBaHUS MHUKPOVIEKTPOHHBIX M HAHOAIEKTPOHHBIX MaTEPHAJIOB M
ctpykryp. Yacte Il [DnexrponHbIii pecypc|: ydebHoe mnocobue/ Bemmuko A.A., OwmmonoBa H.U.—
OneKTpoH. TeKkcToBble JAaHHble.— HoBocubupck: HoBocuOuUpcKuil TOCyIapCTBEHHBIM TEXHUYECKHMA
yHHUBepcureT, 2014.— 227 ¢.— Pexxum gocrymna:

Pazpnen 4.
1. Jlrokmuu b.A. KommosutHeie matepuansl [OnextponHbid pecypc|/ Jlrokmma b.A.— 3nexTpoH.
TEKCTOBbIE JaHHble.— Tomck: TOMCKMII TOCYyIapCTBEHHBI YHHMBEPCUTET CHCTEM YIIPABICHHUS U
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paguosnekrponuku, 2012.— 102 c.— Pexum noctyma: http://www.iprbookshop.ru/14014.— OBbC
«IPRbooksy, o maposro

2. Hekpacos I'.b. OcHOBBI TE€XHOJIOTUH JIUTEHHOTO MPOU3BOJICTBA. PyuHOEe U MalIMHHOE U3rOTOBJIEHUE
bopM u crepxkHel [DnexkTpoHHBIN pecypce]: yueOnoe nocodue/ Hekpacos I'.b., Ogapuenko U.b.— DnexrpoH.
TEKCTOBbIE  JaHHble.—  MuHck:  Bpemmitmas  mkoma, 2015.— 224 c— Pexum  goctyna:
http://www.iprbookshop.ru/48013.— 9bC «IPRbooks», mo mapoJto

3. HekpacoB ['.b. OcHOBBI TeXHOJOTMM JIUTEHHOrOo Mpou3BOACTBa. [lnaBka, 3anMBKa MeTalia,
KOKHJIBHOE JINThE [DNEKTpOHHBIN pecypc]|: yueOHoe mocooue/ Hekpacos I'.b., Onapuenko U.b.— DnexTpoH.
TEKCTOBbIE  JaHHbIe.—  MuHck:  Bemmitmas  mkoma, 2013.— 224 c— Pexum  goctyna:
http://www.iprbookshop.ru/35521.— 9bC «IPRbooks», mo mapoJto

Paspean S.

1. llarapos, b.B. Texaudeckue cpeacrBa aBToMaru3anuu: yaeOHuk st By30B / b.B. lllannpos, A.Jl.
Uynaxos. - M.: Akanemus, 2007. - 368 c.

2. T'opnees, A.C. OcHoBbl aBTOMAaTHKU: yueOHOe mocooue st By3oB/ A.C. ['opaeeB. - MuuypuHCK:
N3n-Bo Muul’AY, 2006. - 220 c. 3aru. c JKpaHa. — Pexxum JOCTYyTIA:
http://window.edu.ru/resource/503/64503/files/0284.pdf.




