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Pabouas mnporpamma mucnummHbl  «CHENHUANBHBIE TEXHOJIOTHM  KOMIUIEKCHOTO
YIPOUHEHUSI MaTepHAaIOB» COCTABICHA B COOTBETCTBHHU C Y4EOHBIM ILIAHOM IO HAIPaBIEHHUIO
noarotoBku 22.04.01 «MarepuanoBeneHHe W TEXHOJOTHH MAaTE€PHANIOBY (HAIpPaBICHHOCTH
«MertannoseneHre u TepMudecKas 06padboTka MetauioB» U «I[IpuKiIagHOe MaTepuaIoBeIcHUE )
1t MarucTpaToB 2023 rosa npuéMa o9HON GOpPMBI 0OYUEHHS.

CocTaBuTENb:
no11. kadenpsr

«Du3nUecKoe MaTepHaAIOBEICHHEY. 7/
K.T.H., JOII. s Kpsmos B.H.

Paboyas mporpaMMa paccMOTpeHa M NPHHSATA Ha 3aceqaHuu Kadeapsl «Dusuueckoe
MaTepHaIOBEACHHE.

IIpoTokomoT « 23  » Mapra 20 23 romaNe 6
3aBenyromuii kadenpoit Y7 ?/5}:’ &4«‘/»’ ~  H.T.Eropos
€ﬁommcr>) (®.1.0.)

Pabogyas mporpaMma ogo0OpeHa y4eOHo-meroguueckoil xkommccneii ['OYBIIO
JJOHHTY mno nanpasnenuto 22.04.01 «MarepranoBeieHre 1 TEXHOJIOTUH MATEPUAIIOBY.

IIpotokomor « 23  » MapTa 20 23 romaNe 6
2 M
IIpencenarens -"C‘f/ ) 2l Eropor H.T.
(n/ JUTUCB) (®.1.0.)

PaGouas nporpamma mpoaseHa mist 20 roma mpuéMa Ha 3aceiaHud Kadeapsl
«Du3nuecKoe MaTepraIOBEICHHE.
IIpoTokomn ot « » 20 roma Ne

3aBenyroumii kadenpoii

PaGouas mporpamma mnpoasieHa mis 20 roma mpuéMa Ha 3acelaHMH Kadeapsl
«Du3nYecKoe MaTepHaIOBEICHUE.
ITpoTokom oT « » 20 rojia Ne

3aBenyrommii kadgeapoii

PaGogas mporpamMa mpoasnena mis 20 roma npuéMa Ha 3acefaHWM KadeIphl
«DHU3UYECKOE MaTEepHATOBEICHUEY.
IIpoToxoi ot « » 20 roma Ne

3aBenyronmid kadeapoit
(moanuce) (®.1.0)




1. OBBEKT, IIEJIb U 3AJJIAYN OCBOEHUSA JUCIHUIIJIMHbI

JucuumniuHa paccMaTpUBaeT BONPOCH TEOPUH M TEXHOJOTUHU JIOKATBHOTO H OOBEMHOTO
VIPOYHEHUS] KOMILICKCHOTO MAaTepHUalOB W H3ICIUN IyTeM KOMIUICKCHOTO (HU3UYECKOTO,
(U3UKO-XMMHYECKOTO BO3JACHCTBUSL.

Hesabo npenogaBaHusi TUCHMUIIAHBI SIBJSIETCS - YCBOCHUE CTYJICHTAMH COBPEMEHHBIX
HAYYHBIX 3HAaHHU [0 TEPMOAWHAMHUKE, MEXaHU3MY U KMHETHKE IPOLIECCOB, IPOUCXOISAIINX MIPU
KOMIUICKCHOM YNPOYHEHUH MATePUANIOB M W3AEIHH M3 HUX MyTEM HAJIOKEHUS TPH TETUIOBON
oOpaboTke BHOpanWii, MarHUTHBIX IIOJICH, YJIBTPa3BYKOBBIX KOJeOAHWH, yIapHBIX BOJH,
pamuanroHHOTO O0JyYeHHs; H3ydeHue 0COOEHHOCTEH (a30BBIX U CTPYKTYPHBIX IPEBpAIICHHH,
MPOUCXOJSIIIUX TIPH TMPOBEICHUHM Pa3HBIX BHJOB KOMIUIEKCHOTO YIPOYHCHHUS; HAydHO
000CHOBaHHOM BBIOOpE TEXHOIOTHUECKHX MTapaMeTPOB ISl MPOBEACHUS YKa3aHHBIX 00paboTOK.

B Ppe3yIbTaTC OCBOCHUSA OTUCHUIIIMHBI CTYJCHT JOJIKCH!

-3HATh!

- COBPEMEHHbIE METOJbl 1 METOJWNKHU MCCIEIOBAHUS U MCIIBITAHUNA MaTePHaIOB U U3ICIHiA
1 0COOEHHOCTH MX TPUMEHCHNS;

- LIeJIM ¥ METOABI KOMIIBIOTEPHOT0 MOJETUPOBAHUS CBOICTB MaTepUaJIOB.

- OCHOBBI TeopHH (ha30BBIX IIPEBPAICHHII B MaTepHaniaX MW OCOOCHHOCTH BIIMSTHUS
BHEIIIHUX ¥ BHYTPEHHUX (akTOPOB BO3ACUCTBHS Ha CTPYKTYpPY U CBOMCTBa MaTepualloB;

- OCHOBHBIC METO/IBI ¥ METOANKH (DA30BOTO M CTPYKTYPHOTO aHATIH3a MAaTEPHAJIOB.

- OCHOBBI TEXHOJIOTUH MOTy4YeHUs] U 00pabOTKH MaTepHajIOB U U3JEINN U3 HUX;

- OCHOBHBIE METOABl M BHUABI ammapatypel s KOHTPOJIS M aBTOMATHYECKOTO
PETyIMpOBaHHs OCHOBHBIX TEXHOJIOTHYECKUX ITapaMeTpoB Iporiecca 00paboTKy;

- OCHOBHBIC HANpaBJICHHUsS COBEPIICHCTBOBAHUS TEXHOJOIMYECKUX MPOLECCOB 00paboTKH
MaTEpHUAIOB U U3JENUil

- OCHOBBI TEOPUH MOJIETMPOBAHUA U ONITUMHU3ALUHN TEXHOJIOIMUECKUX ITPOLIECCOB;

- OCHOBHBIE METO/BI U METOIUKU MOJIEIUPOBAHUS, IPUMEHIEMbIE B MATEPUAIOBEICHUY.

-yMeThb:

- BEIOpATh METO/IBI M METOJMKH UCTIBITAHUHA W MCCIIEOBAHHN ISl pEIICHHS TOCTaBICHHOM
UCCIIEIOBATENbCKON MM TPOU3BOACTBEHHOM 3a/1a4H;

- OLIEHUTbH HAJIEKHOCTb U JIOCTOBEPHOCTH PE3yJIbTATOB UCIIBITAHUI.

- BBIMOJHUTH KAYECTBEHHBI W KOJWYCCTBCHHBIH (DA30BBIA WM CTPYKTYPHBIH aHaIN3
MaTepHaia U ONpeAeuTh COCTaB MPUCYTCTBYIONINX B HEM (a3;

- OLICHUTH KaYeCTBO KOHTPOJISI TEXHOJOTMYECCKUX MMapaMeTPOB 00pabOTKH MaTepUasioB W
7631 (51717

- pa3paboTaTh NPEATOKEHHUS IO COBEPIICHCTBOBAHMIO TEXHOJOTHYECKOTO Mpolecca
00pabOTKH MaTEepHUaIOB U U3JICIUH.

- COCTaBUTH IUIaH SKCIIEPUMEHTA,

- 000CHOBATh BHIOODP BH/Ia MAaTEMATHIECKOTO aHAITN3a,

- BBITIOJIHUTH CTATUCTUYECKYIO OLIEHKY MOJIEIIH.

- BJIajieTh:
- METOJMKAMH CTaTHCTHYECKONH 00pabOTKM U aHaNIM3a SKCIIEPUMEHTATIbHBIX JaHHBIX.
- OCHOBHBIMH  METOJWKAMH  METaUIOrPa(pu9ecKoro,  PEHTTEHOCTPYKTYpPHOTO,

PEHTTCHOCIICKTPAJIBHOI'O U 3JICKTPOHHOMHUKPOCKOITUYCCKOT'0 aHaJIn3a,

- HaBBIKAMH DPA0OTHI C W3MEPHUTENBHBIM OOOPYAOBAHHEM I KOHTPOIS IapaMeTpoB
TEXHOJIOTHYECKOTI0 IIPOLieCCa;

- HaBBIKAMH pacdeTa TEXHOJIOTHUECKHX ITapaMeTPOB M XapaKTEPUCTUK 00OPyIOBAHMS IS
OCYILECTBJIEHUS] COOTBETCTBYIOLIEH 00pabOTKH, B TOM UYHUCIE U C IPUMEHEHUEM NEPCOHATBHBIX
KOMIIBIOTEPOB.



- HaBBIKAMH MaTeMaTH4ecKol OoOpaboTKM OSKCIEPUMEHTANBHBIX JaHHBIX M OLEHKH
Pe3yIbTaTOB MOAETHUPOBAHUS

[lepeuncrnennble pe3ynbTaTbl OOyueHMS SBISAIOTCS OCHOBOM Uig  (OPMHUPOBAHHSA
CJIEYIOIINX KOMITETCHIIUMN:

IIK-1. CnocobeH OpraHW3OBBIBaTh, IUIAHUPOBAaTh W IPOBOAUTH AHAJIUTHYCCKHUE,
MMHUTALMOHHBIE W OKCIEPUMEHTAIbHBIE HCCIEAOBaHUsA B 00JacTH MaTepHaJOBEACHUS U
00paboOTKH MaTepHaoB C MPUMEHEHHEM COBPEMEHHBIX METO/IOB HCCIICIOBAHUN W UCTIBITAHHH.

IMIK-3. CnocoOeH NpPUMEHATh METOIbI MOJCIHPOBAHUS, aHAIN3a, W ONTHMHU3AIUH
TEXHOJIOTMYECKUX IIPOIIECCOB IPOU3BOJCTBA U CBOMCTB METAJUIMYECKUX, HEMETAIJINYECKHUX,
KOMITO3UIIMOHHBIX, IOPOIIKOBBIX MAaTEpHAJIOB ISl TOMCKA ITyTeH IIOBBILICHHUS KauecTBa
MIPOLYKIIMH.

2. MECTO JUCHUILIMHBI B OCHOBHOM MPO®ECCUOHAJILHOM
OBPA3OBATEJBHOMI ITPOI'PAMME BBICIIEI'O OBPA3OBAHMSA

JIMCUMIUTMHA OTHOCHTCS K YacTd, (OPMHPYEMOH ydYaCTHHKAMH OOpa30BaTeNbHBIX
otHomeHuit bioka 1 aucnumimH (Momyeit) yaeOHOro riaHa.

Jucuumnaa 6a3upyeTcs Ha 3HAHUSAX W YMEHHSAX, KOTOpPbIC CTYACHT MPHOOpEN Mpu
OCBOCHUHM  MPEIIIECTBYIOIIUX  IUCHUIUIMH: XUMUH, OQU3UKH, (GU3NUECKOH  XUMHH,
METAJUTOBEJICHHSI, TEXHOJOTUU TIPOM3BOJACTBA W OOpaOOTKM MAaTepHANIOB, TEPMHUYCCKON
00pabOTKH METAJIOB, KOPPO3UHM M 3allIMTHl MaTCPUAIOB, HOBBIM MaTepUaliaM U TEXHOJIOTHSIM,
(U3MIECKUM W MEXaHWYECKHUM CBOMCTBaM METAJIOB, METONOJIOTHH W METOJaM HayJHBIX
HCCJIEIOBAaHNM.

3HaHUS U YMEHUs, MPHOOPETEHHbBIE MTPH OCBOSHUHW JaHHON NUCIHIUIMHBI, PEATU3yIOTCS
CTYZACHTOM TIPYU  BBIMOJIHEHMH MArMCTEPCKOH  JMCCEpTAllMd W TpPU  MPOXOKICHUH
rocyapCTBEHHON UTOTOBOM aTTeCTallUu.

3. CTPYKTYPA U COOEP KAHUE JUCHUIITUHBI

3.1 Pacrlpezle.memle yqeﬁm,lx 4acoB 10 TeMaM JUCUHMILIMHBI M BUJIaM 3aHATHH

Haumenoanue tem KonugectBo yacoB (04H)
(comepKaTenbHBIX MOyJIEH) Beero B ToM uncne
Jlexuuu | Ipakt. | Jlabop.| CPC
Tema 1.Beenenune. OCHOBHBIC OHATHS, 15 2 4 0 9
OTIpE/ICNICHHS] U TSPMUHOJIOTHSI.
Tema 2. O6ue 3aKOHOMEPHOCTH
MIPEeBpaIllCHUH B MaTepuaiax MpH HAJIOKCHHUU
BO BpeMsl TeIUIOBOH 00paboTKH BUOpanuii, 17 4 4 0 9
MarHUTHBIX TIOJICH, YIIBTPa3ByKOBBIX
KoJIeOaHUH, yHapHBIX BOJH, PaAHALMIOHHOTO
o0TydeHus.
Tewma 3. IIpouecchl ¥ TEXHOJIOTUN
KOMIIJIEKCHOHM TepMOBpEeMEHHOH 00paboTKu 17 4 4 0 9

MaTEepHAaJIOB B PACILIABICHHOM COCTOSIHUY C
HaJIO)KCHHEM BUOpaIuii.

Tema 4. IMpoueccsl ¥ TEXHOJIOTUH
KOMIUTEKCHOH TETJIOBOH obpaborku | 19 6 4 0 9
MaTEepPHAJIOB C HAJIO)KEHHEM MarHUTHBIX MOJIeH

Tema 5. [Iporieccrl U TEXHOJIOTUN
KOMIUTIEKCHOH TEIUIOBOH 00paboTKH 18 5 4 0 9
MaTEePHAJIOB ¢ HAJIOKCHUEM YIIbTPa3ByKOBBIX




KoJiebaHuil.
Tema 6. Ilpoueccel W TEXHOJOTHH
KOMILJICKCHOM TEIUIOBOI obpabotku | 17 4 4 0 9
MaTEepHaJIOB C HATOKEHHEM YIapHBIX BOJH.
Tema 7. TIlpoueccel M TEXHOJOTHH
KOMIJIEKCHOM TETJIOBOI 00paboTkn
P 19 4 4 0 11

MaTEpHAOB C HAJIOXKEHHEM pPaJAualliOHHOTO
o0JTyueHuUs.
Tema 8. OcobeHHocTH anmnapaTHOro
oOecriedeHus]  TEXHOJIOTHH  KOMIUIEKCHOTo | 18 3 4 0 11
YIPOYHEHHSL.
KonrakrtHast pabora (I0NOIHUTENbHAS) 4 0
KypcoBas paboTa (poekT) 0
HUroro mo Buaam 3aHsTU 140 32 32 0 76
KonTposns 36

HUroro: 180 32 32 0 76

(DOPMHpOBaHHe KOMIIETEeHIUii B pe3yabTare 0CBOCHUA TEM TUCIHUIIIHHBI

KomnereHuuu TeMbl TUCHUTIIINHBI, HALleJIEHHbIE HA BHIPAGOTKY
KOMIIETEeHIUH
IIK-1 Temnr 1,3,4,5,6,7
I1K-3 Temsbr 2, 8
3.2. Jlekuun

Tema 1. Beenenne. OcHOBHbIE IOHSITHSA, ONIPE/AeJICHUS] U TEPMHUHOJIOT U

ConeprkaHue TeMsl 1:

Beenenue. Ponb kypca «CTKYM» B NOArOTOBKE MarucTpoB IO METAJUIOBEACHHUIO,
MaTepHaJIOBEICHAI0 U TepMooOpaboTke. OCHOBHBIC ONpPENETeHHS KOMIIIEKCHOTO YHIPOYHEHHS
METAJVIOB M CIUIaBOB. PeMM M mapaMeTpbl KOMIUIEKCHOTO yNpouHeHHs. Pojb KOMIIEKCHOro
YIPOYHEHHUs] MAaTepHajoB B CO3JAaHMM TEXHOJIOTMYECKMX IIPOLECCOB B  METAJLLyprHH,
MaIIMHOCTPOCHHH M IPYTHX OOJIACTAX MPOMBIIUICHHOCTH. OCHOBOITOJIOXHHUKH —TCOPHH
KOMIUICKCHOTO YIpPOYHEHHsT MaTepuaioB. Ponp u 3Hauenne mucuuminabl «CTKYM» B
MOJrOTOBKE CHELMAIUCTOB [0 METAJUIOBEJCHUIO, MAaTEpUalIOBEACHHI0 U TEPMHUUYECKOU
obOpaboTke.

Jlureparypa k teme 1: [1, 2, 3, 4]

Tema 2. O6Imue 3aKOHOMEPHOCTH NpeBpalleHNii B MaTepuaiax NpPH HAJO0KeHHH BO
BpeMs TeIJ10Boii 00padoTku BUOpaLuii, MATHUTHBIX 10JIeil, YJIbTPa3BYKOBLIX KO/1e0aHUI,
YAApHBIX BOJIH, PAIHANHOHHOI0 00J1yYeHHs.

ConeprkaHue TeMbl 2:

TepMoauHamMuKa, MEXaHU3M M KUHETHKA IPEBPAILEHUH IPU KOMIUICKCHBIX BO3AEHCTBHUSAX,
BKJIIOUAIOLIMX TEIJIOBOE.. YCIOBUS paBHOBecHs (a3 B TBEPABIX MeTalllaX U CILIaBax.
OO6pa3oBaHue 3apOIbIIICH: 3apOIBIII KPUTHIECKOTO pa3Mepa. CKOPOCTh HX obOpa3oBanms. Pomb
nedexkToB B 3apokAeHMH KpucTamuoB. Poct kpucramnoB. Tumbl MexdasHbIX TpaHUI] U
TBeprodaszHbIX mpeBpameHnid. KnuHeTnka TBepno(a3HBIX NPEBpAIleHUII MPU KOMIDIEKCHBIX
BO3ACUCTBUAX; OCOOCHHOCTU AMarpaMM HM30T€PMHUYECKOIO IPEBPAILECHUS U IPU HENPEPHIBHOM
OXJTaXKICHUN.

Jlureparypa k teme 2: [1, 2, 3, 4]




Tema 3. Ilpomecchl M TeXHOJOTMH KOMILJIEKCHOH TepMOBpPeMEHHOH 00padoTKu
MaTepHaJIOB B PACIIAaBJIEHHOM COCTOSIHUM C HAJI0’KeHHeM BHOpauii.

ConepskaHue TeMbl 3:

HepaBHOBecHble  COCTOSIHMSI ~ MHOTOKOMIIOHEHTHBIX — pacIuiaBoB.  TepMoBpeMeHHas
00paboTka ctanu u cruiaBoB. Kiaccudukaiys METOJI0B JUHAMHYCCKUX BHEIIHUX BO3JICHCTBUI
Ha KPHUCTAJUIM3AIMIO CIUIaBOB. CBS3b TEXHOJOTHYECKUX MPOIECCOB OOPaOOTKU KHUAKOTO
MeTajjla CO CTPOGHHEM M  CBOWCTBAMH KHJIKOrO paciuiaBa. MeTamyprudeckas
HACJIeICTBEHHOCTh. Brmsrone ¢axkTopel: TeMnepaTrypa, HpPOAODKUTENBHOCTh BBIICPIKKH,
CTeTeHb TIePEeMENIMBAHUS, YaCTOTa BUOPAINiA, yJIbCalii, JIEKTPOMAarHUTHOE MepEeMENTBaHNE
U JIp.

Jlureparypa k teme 3: [1, 2, 3, 4]

Tema 4. IIpouecchl ¥ TEXHOJOIHU KOMILJIEKCHOH TenJioBoi 00padoTKH MaTepHaJIoB C
HAJI0)KeHHEM MATHHUTHBIX MOJIEH.

Conepxanue Tembl 4:

DHepreTuyeckasl OLEHKA BIMSIHMS MAarHUTHBIX TOJIEH NMpU HAJIOXKEHHHM HX B IpoLecce
TEPMUYECKOW 00pabOTKU (TEIIOBOTO BO3JEHCTBHS) METAUIOB U CILIABOB.. JuddysnoHHbIC
IIpoliecchl MOJ| BIMSHUEM MarHUTHBIX nojeid. OcoOeHHOCTH 00pazoBaHus M JU(PPy3uOHHOrO
pacmaja aycTeHuTa MU HaJIOKESHUH MAarHUTHBIX TTOJIEH;

3€pHO ayCTEHUTA M BTOPUYHOE 3€PHO. 3aKajKa CTaJH U CIUIABOB B MAarHUTHOM II0JI€.
CTpyKTypa 1 CBOWCTBA CTalli U CILIABOB, 00pabOTaHHBIX B MAarHUTHBIX MOJsIX. KoHIleNTyanbHbIe
rapaMeTpbl TEXHOJIIOTHUECKUX TPOIECCOB TEIUIOBOI 00pabOTKU C HAIOKEHHEM MarHUTHBIX
TIOJIEN.

Jlureparypa k teme 4: [1, 2, 3, 4]

Tema 5. IIpouecchbl M TEXHOJIOTMH KOMIJIEKCHOH TeMm10BoH 00padoTKN MaTepuaioB ¢
HAJI0’KeHUEM YJIbTPa3BYKOBBIX KoJIeOaHUIA.

ConeprkaHue TeMBI 5:

BoszneiictBie  ynbpTpa3ByKOBBIX KOJIeOaHMH Ha oOOIIMEe 3aKOHOMEpHOCTH (ha3oBo-
CTPYKTYPHBIX TIpeBpalleHid B MeTaiutax u cruiaBax. JAuddy3noHHbIe IPOIeccH Mo BIUSHAEM
HaJIOKeHHs1 yibTpa3Byka. OcobeHHOCTH oOpa3zoBaHMs U IU((y3HOHHOrO pacmajga ayCcTeHHTa
IIpH BO3JIEHCTBUY YIBTPa3ByKOBBIX KOJeOaHHH; 36pHO ayCTEHNUTA U BTOPUIHOE 3€PHO. 3aKaiKa u
OTIYCK CTaJd M CIUIABOB B YJIBTPa3BYKOBOM  moJyie. XHMHUKO-TepMHUYECKas 00paboTKa C
HaJOKEHHEM yIbTPa3BYKOBHIX KoneOaHmit. CTpykTypa H CBOHCTBa CTald M CIUIABOB,
KOMILUICKCHO 00pabOTaHHBIX YJIbTPa3BYKOM. KOHIENTyalbHBIC MapaMeTpbl TEXHOJOTHUSCKUX
MIPOLIECCOB TEIUIOBOM 00pabOTKHU C HAJIOKEHUEM YJIbTPAa3BYKOBBIX KOJICOAHHIA.

Jlureparypa k teme 3: [3, 4, 5]

Tema 6. [Ipouecchl ¥ TEXHOJIOTHH KOMILIEKCHOI TENJIOBOI 00padoTKU MAaTEPHAJIOB C
HAJI0’KeHUEM YIapHbIX BOJIH.

ConepxaHue TeMbl 6:

BsanmopeiicTBie yIapHBIX BOJH C METaNIaMH MU CIUTaBaMH. MeXaHU3MBI CKOJBKEHHUS U
JIBOWHUKOBaHUSI TIPU HAJOXKEHUH YAAPHBIX BOJH. CTPYKTYpPHBIE 0COOCHHOCTH YIIPOYHEHUS TIPU
B3pPBIBHOM J1e(OPMUPOBAHUH; IUIACTUYHOCTH B YCIOBHAX BBICOKOCKOPOCTHOTO HAarpy>KeHHMS.
VipoyHeHre MeETa/UIOB C PA3JIMYHBIMH THUIIAMH KPUCTAJUIMYECKUX PEIIETOK; 3BOJIOIHS
TOYEUHBIX JIe(eKTOB. Bo3BpaT U pekpHcTaIM3alus Mocie BHICOKOCKOPOCTHOW AedopMaliuu.
CTpyKTypa B CBOHCTBA CTaJU H CILIABOB, KOMIIEKCHO 00paOOTaHHBIX C HAIOKEHHEM yIAPHBIX
BonH. KoHIenTyajgpHBIE MapaMeTphl TEXHOJOTHYECKHX MPOLECCOB TEIUIOBOH 00pabOTKH ¢
HAJIO)KEHHEM YIAapHBIX BOJH IPU B3PGIBHOM BO3ICHCTBHH.

Jlureparypa k teme 6: [3, 4, 5]

Tema 7. IIpouecchl U TeXHOJIOrHM KOMILUIEKCHOH Tem10Boi 00padoTKH MaTepuaioB C
HAJI0’KeHUEM PaIMallHOHHOT0 00JIyYeHHUsl.

ConepskaHue TeMbl 7:

BzaumoneiicTBre n3mydeHnit ¢ TBepabMy TenamMu. OOIydeHne HeHTPOHAMH, JIEKTPOHAMHU
U raMMma-Jiy4aMu; Ae(eKThl, BOSHUKAIONME ITpH 00IydeHUH; BIUsIHUE Ha quddy3nio u (ha3oBo-




CTPYKTypHBIe mpeBpaiieHus. @dusnyeckue, MexXaHHYEeCKHE U KOPPO3UOHHBIE CBOMCTBA.
KonmenryansHple mapaMeTpbl TEXHOJIOTHYECKHX IIPOIECCOB OOpabOTKH ¢ HAJIOXKECHHEM
paznalMoOHHOro O0IyYeHHs YIJIEPOAUCTBIX U CHELUAIBHBIX CTaleH.

Jlureparypa k teme 7: [3, 4, 5]

Tema 8. Oco0eHHOCTH anmapaTHoro ofeclme4yeHUs] TEXHOJOTMil KOMIIEKCHOIO
YIPOYHEHHs.

CozeprkaHue TeMBI 8:

Anrmaparbl ¥ yCTPOWCTBA Ui MPEAHAMEPCHHON KOMIUIEKCHOW 00pabOTKH MaTephalioB U
H3eNi U3 HUX TP HAIOKESHUH BO BPEeMs TEIUTOBOH 00paboTKM BHOpammii, MarHUTHBIX TTOJICH,
YJIBTPA3BYKOBBIX KOJEOAHUH, YIOapHBIX BOJH, paludaldoHHOro oOmydeHus. KomruiekcHble
JKCIUTyaTallUOHHbIE BO3JEHCTBHS, BKIIOYAIOLIME TEIUIOBOE, MX IOCIEACTBUS, NUArHOCTUKA U
IIPOTHO3HbIE NPEAYNPEKIECHUS

Jluteparypa k teme 8: [3, 4, 5]

3.3. IlpakTnyeckue (ceMHHAPCKHeE) 3aHATHUS

Ne Tema 3ansTus O6bewM, | Jlutepart.
/11 4(04H.)

OOme 3aKOHOMEPHOCTH TpEBpalllecHWid B MaTepualax IpH
HAJIO)KCHUU BO BPEMs TEILIOBOH 0O0paOOTKM BHOpalMii, MAarHUTHBIX
MoJjiel,  yIbTPa3BYKOBBIX  KOJICOAHWH,  YAapHBIX  BOJH,
PaJHaMOHHOTO O0JIyYCHUSL.

4 [5 6. 7]

IIpormecce! U TEXHOMOTUN KOMILJIEKCHONH TEPMOBPEMEHHOMN
2 | 00pabOTKH MaTEPHUANIOB B PACIUIABIICHHOM COCTOSHHU C 6 [5, 6, 7]
HaJIO)KCHUEM BUOpaIuii

TIpouiecchl ¥ TEXHOJIOTMM KOMIUIEKCHOM TEIUIOBOM 00paboTKH

3 o 6 [5. 6, 7]
MaTepPHaJIOB C HATOKEHHEM MarHUTHBIX ITOJICH.
4 IIporniecchl W TEXHONOTMH KOMIUIEKCHOM TEIIOBOW 00paboTKu 6 [5, 6, 7]
MaTepuajIoB ¢ HAJIOKCHUEM YIIbTPa3BYKOBBIX KOJICOaHHI. T
5 IIpouieccbl ¥ TEXHOJIOTMM KOMIUIEKCHOM TEIUIOBOM 00paboTKH 6 [5, 6, 7]
MAaTepUaJIOB C HAJIOKCHHUECM YIapPHBIX BOJH. -
6 IMpomecchl W TEXHOJOTMH KOMILICKCHOW TEIUIOBOH 00pabOTKH 4 [5, 6, 7]
MaTEPUAJIOB C HAJIOKEHHUEM PaIMAIIMOHHOTO 00JTyUeHUs. '
Hroro: 32
3.4. JladopaTopHbIe padoThI
B y4yeOHOM ITaHE HE 3aIUIaHUPOBAHO
3.5. CamocTosiTesIbHAsA padoTa CTy/AeHTa
Ne Bunpl camocTosTensHON paboThl CTyACHTa O0BeMm, yac
n/n (ouH.)
1 M3y4eHne JISKIMOHHOTO MaTepHraia 31
2 [ToaroroBka K NpakKTUYECKUM 3aHITHIM 31
3 IoaroroBka K Ja00paTOpHBIM padoTam 0
4 BpInosHeHHE KYyPCOBOrO MPOEKTa 0
5 BrImnonHeHre KypcoBOi paboThI 0
6 BrIToNHEHHE HHIUBHIYaTbHOTO 3aaHuUs 0
HUroro: 62

3.6 KypcoBoii mpoekT (padora), HHANBUAYAJIbHOE 3aJ]aHIE
KypcoBo#i mpoekT (paboTa), MHAMBHAyaJbHOE 3aJaHHE MO AUCHHIUIMHE Y4YeOHBIM
IIJTAHOM HE IPEyCMOTPEHBIL.



4. ®OHJ OOEHOYHBIX CPEACTB

41 Kputepum © mKadbl A8  HHTeTPUPOBAHHONW  OLEHKH  YPOBH#
c¢()OpMHPOBAHHOCTH KOMIETeHIUIi
Cocmaenarowas KomnemeHyuy — NOTHOMA 3HAHUU

HyJIeBOH ypOBEHb: HEBEpHBbIE, HE apryMEHTHUPOBAHHbIE, C MHOXECTBOM TIpyOBIX OIIHOOK
OTBETHI Ha BOIPOCH / OTBETHI Ha JIBa BOIIPOCA U3 TPEX MOIHOCTBIO OTCYTCTBYIOT. Y POBEHb
3HAaHUI HU)KE MUHUMAJILHBIX TPEOOBaHMIA;

MHHUMAIBHBII yPOBCHB: JaHBI HE IIOJHBIC, HE TOYHBIC M apryMEHTHPOBAaHHBIE OTBETHI Ha
BOMNPOCHL. YPOBEHb 3HAHMI HI)KE MHMHHMAabHBIX TpeOoBaHWH. JlOMyIIeHO MHOrO IpyObIX
OIIHO0K;

MOPOTOBBIN YPOBEHb: JTaHBI HEJIOCTATOYHO IOJIHBIC, TOUYHBIC M apIyMEHTUPOBAHHBIC OTBETHI HA
BOIPOCHL. III0X0 3HAeT TePMHHBI, ONpeAeTeHHs M TOHSATUS; OCHOBHBIC 3aKOHOMEPHOCTH,
COOTHOIICHHMS, TPUHIHUIIEL. [l0ITyIIieHo MHOTO HerpyObIX OIINOOK;

cpenHuil ypoBeHb: JlaHBI JOCTATOYHO TOJHBIE, TOUHbIE M apryMEHTHPOBAHHBIE OTBETHl HA
BOIIPOCHL. B 1ie1oM 3HaeT TepMUHEI, ONpefeTeHns] U MOHATHSA; OCHOBHBIC 3aKOHOMEPHOCTH,
COOTHOULIEHHMS, TPUHIUIEBL. JIOMyIIIeHO HECKOIBKO HErpyOBIX OIIHOOK;

HPOJBHHYTHIM YPOBEHB: NaHBI IIOJHBIE, TOYHBIC M apTyMEHTHPOBAHHBIC OTBETHI Ha BOIPOCHL
3HaeT TEPMHHBI, ONPCICICHUS W IIOHATHS; OCHOBHBIC 3aKOHOMEPHOCTH, COOTHOIICHUS,
HPUHIUIEL. JIOMyIIeHO HECKOIBKO HEIPYOBIX OIIHMOOK;

BBICOKHIT YPOBEHB: JTaHBI MIOJIHBIE, TOYHBIC W apryMEHTHPOBAHHBIC OTBETHI HA BOIPOCHI. 3HACT
TEpMUHBI, OIPEIENICHUs U MOHSITUS; OCHOBHbIE 3aKOHOMEPHOCTH, COOTHOILEHNUS, TPUHLIUIIBL.
JlomyeHo HeCKOJIbKO HETOUHOCTEH.

Cocmaenaowas Komnemenyuu — yMeHus

HYJIEBOH YpOBEHb: IOJHOE OTCYTCTBHE IIOHHIMAaHUS CYTH METOJWKM pEUIeHHS 3amadn,
JOITYIIIEHO MHOXECTBO IpyOeinX ommOoK / 3a1aHust He BBITOIHEHBI BOOOIIIE;

MHHUMANbHBII ypOBEeHb: crab0oe MOHMMAaHHE CYTH METOAMKH pelIeHHs 3afadd, JOMyILEeHBI
rpyOble ommOku. Pemenms He oOocHoBaHBL He ymeer wHCHOMB30BaTH HOPMATHBHO-
TEeXHWYeCcKylo JuTeparypy. He opueHTHpyeTcs B cHelUanbHOM HaydHOH JHTeparype,
HOPMAaTHBHO-IIPAaBOBBIX aKTaX;

MOPOTOBBI YPOBEHB: JOCTATOYHOE MOHMMAHHE CYTH METOIMKH PEIICHUS 3aa4d, JOMYIICHBI
ommOKku. Pemrenust He Bcerga 0OOCHOBAaHBL. YMeEET HCIOIb30BaTh HOPMATUBHO-TEXHHYIECKYIO
mmteparypy. Ciabo OpHEeHTHpyeTcs B CICHHaIBHON HAydHOHW JMTeparype, HOPMATHBHO-
MPaBOBBIX aKTaXx;

CpefHNH YpOBEHb: B IIEJIOM IIOHHMAeT CyThb METOAWKH PEIICHHS 3a/[adH, JOIyIICHBl ONIHOKH.
Pemennst He Bcerma OOOCHOBaHBL. YMEET HCHONB30BaTh HOPMAaTHBHO-TEXHUYECKYIO H
CIIENUANBHYI0 HAyYHYIO JINTEPaTypy, HOPMAaTHBHO-IIPABOBHIE aKTHI,

NPOJBHHYTHI YPOBEHb: B IEJIOM IIOHHMMAaeT CYThb METOIWKH PEHICHUS 3a/ladd, JOITyIICHEI
HeTouHOCTH. CriocoOeH 000CHOBATh PEIICHHUs. Y MeeT HCIOIb30BaTh HOPMAaTHBHO-TEXHIIECKYIO
U CTICIHANBHYI0 HAyYHYIO JIUTEPaTypy, HOpPMaTHBHO-TIPABOBBIC aKTHI;

BBICOKHIA ypOBEHb: [IOHMMaeT CyTh METOUKH pereHus 3a1a4n. Crioco0eH 000CHOBATh PEIICHUSL.
VYMeeT HCIONb30BaTh HOPMATHBHO-TEXHHYECKYI0 W CHEIMAJBHYIO HAy4HYIO JIHTEpaTypy,
nepeioBoil 3apyOexHbIH ONBIT, HOPMATUBHO-TIPABOBBIE AKTHI.

Cocmasasowas komnemenyuu — 81a0eHue Ha8blKamu

HyJICBOH YPOBEHb: HE NPOJEMOHCTPUPOBANI HABBIKM BBINOJIHEHUS NPO(PECCHOHANBHBIX 33/ad.
HcnipITBIBaET CyIIECTBEHHBIE TPYAHOCTH IIPH BBITIOIHEHUH OTACNBHBIX 3aJaHUMH;

MHHUMAJBHBI YPOBEHB: HE MPOJEMOHCTPHPOBAT HABBIKH BEHIOIHEHHS IPO(ECCHOHANBEHBIX
3a1a4. ICIBITEIBAeT CyIIECTBEHHBIE TPYJHOCTH MY BHITOTHEHUH OTIEIbHBIX 3a/1aHUl;

TIOPOTOBEI YPOBEHB: BIIAJICET OIMBITOM TOTOBHOCTH K MPO(MECCHOHANBHON NESATENFHOCTH H
npodeccuoHaIbHOMY CaMOCOBEPILIEHCTBOBAaHMIO Ha MOpPOroBoM ypoBHe. TpynoBble
JIEVCTBHS BHIITOIHACT MEUICHHO U HEKaYeCTBEHHO,



- CpenHHi YPOBEHb: BIaZeeT CPEAHMM OIBITOM FOTOBHOCTH K IPO(ECCHOHATIBHOMN ESITeIbHOCTH
1 Tpo(ecCHOHATHPHOMY CaMOCOBEPIIEHCTBOBAHUIO. TpPYNOBBIE MEHCTBUS BEHIONHSACT Ha
Cpe/IHeM YPOBHE IO OBICTPOTE U KaYeCTBY;

- IPOIBUHYTHIN YPOBEHB: BIAJEET ONBITOM H JOCTATOYHO BBIPAYKEHHON TMIHOCTHON TOTOBHOCTH
K TPO(GECCHOHANBEHON HEATCIBHOCTH M NPO(PECCHOHATEHOMY CaMOCOBEPIICHCTBOBAHHIO.
BBICTPO 1 KaYECTBEHHO BBIMIONHSIET TPYIOBbIC ICHCTBUS;

- BBICOKHMI YPOBCHB: BIAJCET ONBITOM W BBIPAKCHHOCTHIO JIMYHOCTHOW TOTOBHOCTH K
npodeccHOHANBHONW IEATENBHOCTH M MPO(ECCHOHATEHOMY —CaMOCOBEPILICHCTBOBAHHIO.
BBICTpO M Ka4eCTBEHHO BBIMONHSIET TPYIOBBIC JCHCTBHS.

0Ob606wennas oyenxka chopmMupo8aHHOCmu KOMRemeHyuil

- HyJIEBOH YPOBEHb: KOMIIETCHIINH He C(HOPMHUPOBAHBI;

- MUHUMAJIbHBIH YPOBEHB: 3HAYUTEIBHOEC KOJIMIECTBO KOMIICTCHIMIA HE C(hOPMHUPOBAHO;

- MOPOTOBBIA YPOBEHb: BCE KOMICTECHIUH CHOPMHUPOBAHBI, HO OONBIIHHCTBO HA IIOPOrOBOM
YpOBHE;

- CpeHHi YPOBEHb: BCE KOMIICTEHIHH CHOPMUPOBAHBI HA CPEIHEM YPOBHE;

- IPOJIBUHYTHIN YPOBEHB: BCE KOMITIETEHIINU C(HOPMHIPOBAHBI Ha CPEHEM HIIH BHICOKOM YPOBHE;

- BBICOKHI YPOBCHB: BCE KOMIICTCHIIMHU C()OPMUPOBAHBI HA BEICOKOM YPOBHE.

4.2 Bonpochl K 3K3aMeHY W MpPHMep 3K3aMeHANHOHHOI 0 OujeTa

1. PexxuM 1 mapamMeTphbl KOMIUIEKCHOTO YIIPOYHEHHUS] MaTEepHaJIOB.

2.TepmoauHamMuKa (pa30BO-CTPYKTYPHBIX IPEBPAIIEHUN IPU KOMIIIEKCHOM yIIPOYHEHUH.
3.Mexanmu3M (a30BO-CTPYKTYPHBIX HPEBPALICHUH TIPH KOMIUICKCHOM YIIPOYHCHHUH.

4. Kunetrka (a30Bo-CTPYKTYPHBIX IPEBPALIEHHH TPU KOMIIEKCHOM YIPOUHEHUH

5. BimsHHe KOMIUIEKCHBIX BO3JCHCTBUI Ha OOpa3oBaHUE 3apobIlIel HOBBIX (a3 U poOCT
KPHCTAJIOB.

6. BnusHHE KOMIUIGKCHBIX BO3JCHCTBUH Ha pacnaj IepeoXJaXIEHHOTO ayCTEHHUTa B
1 (y3nOoHHOM 00JIacTH.

7. . BnusiHue KOMIUIEKCHBIX BO3JIeHCTBUI Ha 00pa3oBaHKE ayCTEHUTa IIPU HAarpeBe.

8. BiusHMe KOMIUIEKCHBIX BO3ACHUCTBHI HAa IPEBPAlICHUS NEPEOXNAXKIEHHOTO ayCTCHUTA B
MapTEHCUTHOH 06JacTy.

9. BiusHMe KOMIUIEKCHBIX BO3JEHCTBHI Ha NpeBpalleHus MapTEeHCUTa IpU Harpese A0 T.Ajp
(ipm oTIIyCKe).

10.MeToap! KOMIIIEKCHOTO BO3JEHCTBUS HA KPHCTAILUTH3ALUIO CIJIABOB.

11.Metamryprudeckast HacJlI€JCTBEHHOCTb U €€ IPAKTUYECKOE UCIIONb30BaHUE.

12. lunaMuueckue MeTOIbl BO3AEHCTBII Ha KPUCTAIIN3AIMIO CILIABOB. .

13. TepmoBpemeHHast 00pabOTKA CIIITABOB B JKHIKOM COCTOSTHHU.

14.IIpomecchl KOMIICKCHOIM TEIUIOBOW 0Opab0OTKM MaTepHaioB C HAIOKEHHEM MAarHUTHBIX
TIoJIEN.

15.TexHomorndeckne OCOOCHHOCTH KOMIUIEKCHOH TeIUIOBOH 0O0pabOTKM MaTepuaioB C
HaJl0)KEHHEM MarHUTHBIX MOJIeH.

16. Iporeccs! KOMIUIEKCHOH TEIIOBOI 00padOTKH MAaTEpHAIOB C HATOKEHHEM YIIbTPa3BYKOBBIX
KosebaHuil.

17. TexHomormueckue OCOOCHHOCTH KOMIUIEKCHOM TEIUIOBOH OOpabOTKH MaTepHanoB C
HAaJIOXKCHHEM YJIbTPa3ByKOBBIX KOJICOaHUH.

18. IIporecchl KOMITJIEKCHOW TETIIOBOH 00pabOoTKH MaTepPHAaIOB C HAIOKEHUEM YAapHBIX BOJH.
19. TexHonorumyeckne OCOOCHHOCTH KOMIUICKCHON TEIUIOBOM 00pabOTKH MaTepualioB C
HaJIOXKEHHEM yIapHBIX BOJH.

20. IIpomecchl KOMIUIEKCHOH TEIUIOBOH 00pabOTKM MaTepHaioB ¢ HAJIOXKEHHEM PaJHallHOHHOTO
o0yueHwus.

21. TexHonorm4eckue OCOOCHHOCTH KOMIIIEKCHOH TEIIOBOH 0O0pabOTKM MaTepHaioB c
HaJIOXKCHHEM PaJInalliOHHOTO OOy YeHHI.



22.0co0eHHOCTH arnmapaTHoOro 00ecneyeH si KOMIIEKCHOTO YIIPOYHEHHS.

HpuMep IK3AaMCHAIITUOHHOI'0 omiiera

T'OYBIO «/loHenkunii HAUUOHAIBHBIN TeXHUYECKHIT YHUBEPCUTET»

YpoBeHb BBICHIETO MPO(YECCHOHATFHOIO 00pa30BaHUs Marucrparypa
Hanpasnenue noaroroBku 22.04.01 «MarepualloBeI€HHE U TEXHOJIOTHH MAaTEPUAIIOB)
Hampasnennocts «[IpuxmagHoe MarepuanoBefeHUE», «MeTalulOBeeHHEe H
TepMuuecKas 00paboTka METalIoBY»
Cemectp 4
VYueOHas qUCIUIUIHHA «CrienyianbHbIe TEXHOJIIOTHH KOMIUIEKCHOTO YIIPOYHEHHS MaTepHAaIOB»
BUJIET Ne2

1.Mexauu3m (Ha30BO-CTPYKTYPHBIX IPEBPAILCHHI TPU KOMILUICKCHOM YIPOYHCHHH.

2.Ilpomecchl M TEXHOJIOTHYECKHE OCOOCHHOCTH KOMIUIEKCHOH TEIIOBOH 00pabOTKM MaTepnajoB C HAIOKEHHEM
MAarHUTHBIX TIOJIEH.

3.Ha3zHa4uuTh pexxuM KOMIUIEKCHON MpEIBAPUTEIBHON TepMUUECKOW 00pabOTKM MOKOBKH 3y04yaToro komeca u3
craimu 40XHMA, 000cHOBaTh €ro, XapaKTepH30BaTh CTPYKTYPY U CBOICTBA..

VY1BepxkeHo Ha 3acenanuu Kadeapsl «Pu3nueckoe MaTepUaIOBEICHHE
IIporokon Nel8 or 20.06.2022 1.
3aB. kadeapoii H.T.Eropos

DK3aMeHaTop Kprimos B.H.

4.3. Kputepuu oneHNBaHUS
Urorosas ouenka mo 100-0aninpHOM 1mKane GOpMUPYETCs Kak cyMMa 0ajlioB 3a OTBET Ha
OneTa M CyMMBI OJJIOB, OYYSHHBIX 110 PE3yJIbTaTaM BBIOJHEHHS IIPAKTHIECKUX PadoT.
3a nmpaBUIIBHBIN OTBET HA MEPBBIC JBA BOIPOC Ha 3k3aMeHe ctaButcs 30 0asioB, 3a TpeTHid
- 20 GamoB.
IIpumepHas cxemMa OLICHUBAHUS IPUBEICHA B TAOIHIIC.

IMokasareib MakcHMaIbHOe KOJIMYECTBO OalIoB
Texyuias ayiuTopHas pagora:
—  BBINOJIHEHHE IPAKTHYECKUX PaboT 12
TEKYIIUH OTIPOcC (32 Bce OMPOCHI) 8
JK3aMeHANHOHHAsI pa6oTa 80

Texkymui KOHTPONIb 3HAHWH CTYyAEHTOB IPOM3BOAUTCA IO pPe3yIbTaTaM MpPaKTHIECKHX
(ceMHHApCKHX) 3aHATHH, BBITOIHEHUS MTPAKTHYECKUX PaboT, BO BpeMs KOHTPOJIBHBIX OIPOCOB B
X0/le IPOBE/ICHUs 3aHATHI.

IMoyuennas omenka mo 100-6ayuTbHOM IIKaJe ONMpPEAENseT OLEHKY IO TOCYIapCTBEHHOIM
mkane u mkane ECTS:

Cymma GasioB Ornenka Ornenka

no 100-6anpHOM mikaie mo mkane ECTS 110 TOCYIApCTBEHHOM IITKae
90-100 A OtnnyHO

80-89 B X

75-79 C opo1io

70-74 D v

60-69 E JIOBJICTBOPUTEIEHO

35-59 FX Ho

0-34 [= YAOBJIECTBOPUTEIbHO

* — ¢ 00s13aTEIBHBIM TOBTOPHBIM U3YYCHHUEM NHUCHUIIIUHBIL.




4.4. Ilpumep TeKyIero onpoca Ha NPaKTHYECKUX (CEMUHAPCKHUX) 3AHATHAX U
Ja0opaTopHbIX padoTax

Ha npumepe temsbl «Ilpomecchl U TEXHOJTOTMH KOMIUIEKCHOH TemJioBoil 00padoTku
MATEPUAJIOB ¢ HAJIOKEHHMEeM MarHMTHBIX MOJIei».

1.OHepreTuueckas OlleHKa BIUSHUS MarHUTHBIX MOJed MpPU HANOXKEHWM HUX B Ipolecce
TETIIIOBOTO BO3JCHCTBHS IIPH TEPMUUECKOH 00pabOTKEe METAIIOB U CILIABOB.

2.BnmsHEE MarHUTHOTO TOJIS Ha TIPOIecCHl TU(GY3nH.

3.TemnepatypHble aHOManuu UG GY3UOHHBIX MPOLECCOB MPH HATO0KEHWH MarHUTHBIX
oJeH.

4.Posib MAarHUTOCTPUKIIMOHHBIX SBJICHUI TP MarHUTHOM 00paboTKe.

5.BavsHuEe MarHUTHOTO MO HA NIPOLECCH] PEKPUCTAILIM3ALIUY. .

6.M3MeHeHHe mapaMeTpoB  JIOPEKPHCTAIUIM3ALUOHHBIX, PEKPUCTAIIM3AIMOHHBIX U
MePeKPUCTAIUIN3ANNOHHBIX OTXKHUTOB 0] BIUSHHEM MarHUTHBIX BO3ACHCTBHH.

7. BnusHMe MarHUTHBIX Toyieil Ha TUQQy3HOHHBIE MPEBPAIICHUS IEPEOXIaXIEHHOTO
ayCTEHHTA.

5. PEKOMEHAYEMAS JINTEPATYPA
I. OcHoBHas nUTEpaTypa

1. beneputun B.A. VYnpouHeHHe M BOCCTAaHOBJICHWE JeTalledl MaliMH [DJIEKTPOHHBIN
pecypce]: cmpaBounoe nocobue / B. A. benesutun, A. B. CysopoB ; B.A. benuButun, A.B.
Cysopos ; ®I'BOY BIIO "Uens6. roc. mex. yH-T". - 6 MO. - Yensbunck : M3n-so Yensd. roc.
mex. yH-ta, 2015. - 1 aitn. - Cucrem. TtpeboBanus: Acrobat Reader.
http://ed.donntu.org/books/cd5720.pdf

2. Kopocrenes, B. ®@. [ToBepXHOCTHOE U 00BEMHOE YIPOYHEHHE CIUIABOB : MOHOTpadus /
B. @. Kopocrenes. — Mocksa, Bonorna : Madpa-Nmxenepns, 2021. — 160 ¢. — ISBN 978-5-
9729-0721-2. — Texkcr : anekrpoHHslii // [udpoBoit odpasosatenbubiii pecypc IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/115155.html (gara obpamenus: 03.02.2022).

Il. JomonHuTenbpHAS TUTEpaTypa

3. I'muuep, P. E. BBeneHne B TEXHOJOTHIO MOBEPXHOCTHOTO YIPOYHCHHS MeTalia:
yueOHoe nocooue / P. E. I'nunep, B. U. Acramenko. — Mocksa, Bosnorna: Ungpa-Unxenepus,
2022. — 328 c. — ISBN 978-5-9729-1038-0. — Tekct : anexrtponHbit // Lludposoit
o0Opa3oBaTtebHbIN pecypc IPR SMART: [caiiT]. — URL:
https://www.iprbookshop.ru/124009.html

4. Kamraes B.B. MlHHOBaIMoOHHBIE U pecypcocOeperaroniie TeXHOJIOTHH B METaJUTyprid 1
cepTuGHKaI METALIONPOLYKIUH [ DIEKTPOHHBIH pecypc] : yuebHoe mocobue [ CTyIeHTOB /
B. B. Kamaes ; B.B. Kamaes ; T'OY BIIO "JoaHTVY". - 1 M6. - oneuk: JouHTYVY, 2016. - 1
¢aitn. - Cucrem. TpeboBanus: Acrobat Reader. http://ed.donntu.org/books/cd3760.pdf

6 YYEBHO-METOJUYECKOE OBECIIEYEHUWE JJUCIUIIJINHBI

b’qeﬁﬂo-MeTogmqecmle I/I3Ilal-ll/lﬂ‘, pa3paborannbie B JlonHTY: /{ D ERIERELTE (GLLEIR Mo ey

PaboT COrIacHO y4eOHOMY IIaHy

5. Koncmekr nekmuii mo gucnuminHe «CHelUanbHBIE TEXHOJIOTUH KOMIIIEKCHOTO
YOPOUYHEHUsS] MaTepuajoB» [DJIEKTpOHHBIM pecypc]: Hampasienue noarorosku: 22.04.01
"MarepuanoBeieHHE U TEXHOJOTHH MaTepHUaioB" : Marucrepckas nporpamma: MeranaoBeaeHue
U TepMHYecKasi 00paboTKa METaJluIoB : YPOBEHb 00pa30BaHMsI: MarHCTPaTypa : popmMa o0ydeHHs:
oynas / TOYBIIO "JOHHTY", Kad. ¢us. marepuanosenenus; [coct.. B.M. Ammmos] . -
Honeux: TOYBIIO "JOHHTV", 2019. - 45 c.

6. Meroanueckue yKa3aHHs K IPaKTHYECKMM 3aHATHSM N0 aucuuiuiiee "CrenuanbHble
TEXHOJOI'MU KOMILIEKCHOTO YIPOYHEHMs MaTepuanoB’ [DIIEKTpPOHHBINM pecypc] : HampaBleHUE


http://ed.donntu.org/books/cd5720.pdf
https://www.iprbookshop.ru/115155.html
https://www.iprbookshop.ru/124009.html
http://ed.donntu.org/books/cd3760.pdf

noarotoBku: 22.04.01 "MarepuanoBeqeHre W TEXHOJOTMM MarepuajoB" : Marmcrepckas
mporpaMMa: MeTtaoBenieHre U TepMudeckas oO0paboTka METaUIOB : YpOBEHb O0Opa30OBaHHS:
maructparypa : ¢opma oOyuenus: ounas / TOVYBIIO "JOHHTVY", Kad. dwus.
MatepuanoBenenus; [coct.. B.M. Ammumos, B.H. Kpemos]. - 1 M6. - Horenx: 'OYBIIO
"HOHHTY", 2019. - 1 daitn. - Cucrem. TpeboBanus: Acrobat Reader. (moctyn depes JIMUHBIH
KaOMHET CTyJICHTA).

7. MeTtomndeckue yKazaHHS O OPTaHM3AlMM CaMOCTOSTENFHOW PabOTHI CTYIEHTOB IIO
muctumuinHe  "CrienuanbHble  TEXHOJIOTMM — KOMIUIGKCHOTO — YIPOYHEHHS — MaTepuayioB”
[OnexTponHBIi  pecypc]: HampasineHue moxaroroBku: 22.04.01 "MarepuanoBenenue U
TEXHOJIOTMH MaTepHalioB": marucrepckas mnporpamma: "llpuknagHoe MartepuanoBeneHue",
"MeramioBeieHHE U TepMHuUeckas o0paboTka MeTaIoB" : IMporpamMMa: Marucrparypa : gpopma
obOyuenuns: ounas / TOYBIIO "IHOHHTY", Kad. ¢wu3. marepuanoseaenus ; [coct.. B.H.
Amumos, B.H. Kpsmvmos]. - 273 K6. - Horenx : TOYBIIO "JOHHTVY", 2019. - 1 c¢aiin. -
Cuctem. TpeboBanus: Acrobat Reader (octym uepes INYHBINA KAOWHET CTYACHTA).

DJ1IeKTPOHHO-UH(OPMALHOHHBIE PecypPChl
OBC IOHHTY - http://donntu.ru/library
OBC IPR SMART - http://iprbookshop.ru

Internet-pecypcsl
I.Merannodusnka © HOBEHIIME TEXHOIOTHH http://www.irbis-nbuv.gov.ua/cgi-
bin/irbis_nbuv/cgiirbis_64.exe?Z211D=&121DBN=UJRN&P21DBN=UJRN&S21STN=1&S21R
EF=10&S21FMT=juu_all&C21COM=S&S21CNR=20&S21P01=0&521P02=0&S21P03=PRE
F=&S21COLORTERMS=0&S21STR=MPhNT
2.06pa3oBarenbHbIi moprain http://metallovedeniye.ru/
3. Caiit o sa3epHbIM TexHOJorusaM http://proiz-teh.ru/lazernaja-tehnologija.html

7. MATEPHAJIBHO-TEXHUYECKOE OBECIHEYEHHUE JUCHUIIJINHBI

1.JlekuMOHHBIE 3AHITHS:

Aynutopus 5.351, 5.362, ocHallleHHbIE TPE3EHTAIMOHHOW TEXHUKOH,
JICMOHCTPAIIMOHHBIMH TIAKATAMH.

2. ITpakTHYecKHe 3aHATHS

- maboparopus 5.359, 5.361 (JIJaboparopus TepMudecKoii 00pabOTKH), TEPMUIECCKUM
obopynoBanueMm, TBepaomepamu (TII-2M, TK-2M), wmukporBepmomepamu IIMT-3,
mukpockonamu (MUM-7, Neophot-21). YcTaHOBKH [Uiss HAHECCHHS TaJbBAHHYCCKUX
TIOKPBITHH;

- 00pas3ipl, yIpOYHEHHbIE HU3KOTEMIIEPATyPHOH MIa3MOH, 00pasIsl ¢ pa3InIHBIMU
BHUJAMH ITOKPBITHH.
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http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID=&I21DBN=UJRN&P21DBN=UJRN&S21STN=1&S21REF=10&S21FMT=juu_all&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=PREF=&S21COLORTERMS=0&S21STR=MPhNT
http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID=&I21DBN=UJRN&P21DBN=UJRN&S21STN=1&S21REF=10&S21FMT=juu_all&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=PREF=&S21COLORTERMS=0&S21STR=MPhNT
http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID=&I21DBN=UJRN&P21DBN=UJRN&S21STN=1&S21REF=10&S21FMT=juu_all&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=PREF=&S21COLORTERMS=0&S21STR=MPhNT
http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID=&I21DBN=UJRN&P21DBN=UJRN&S21STN=1&S21REF=10&S21FMT=juu_all&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=PREF=&S21COLORTERMS=0&S21STR=MPhNT
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http://proiz-teh.ru/lazernaja-tehnologija.html
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