MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
benepanbHOE TOCyIapCTBEHHOE 010 IKETHOE 00pa30oBaTesIbHOE YUpPEKICHUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUN TOCYTAPCTBEHHBI YHUBEPCUTET

b1.B.03

(undexc Oucyuniumvl)

PABOYASA ITPOI'PAMMA JIUCHUIIJIMHBI

MeTauinyeckne 1 HeMeTaJInYecKue MaTepHuaJbl

(HauMeHo8aHUe OUCYUNIUHDBL)

10 HAINPABJICHUIO MOATOTOBKH (0akaiaBpHar)
22.03.01 MarepuasioBeieHHE U TEXHOJIOTMU MaTEPUAJIOB

HaIpaBJIECHHOCTH (MPOQUIIb)/CrIeIUaTu3 A
CoBpeMeHHbIE MaTepHallbl U TEXHOJIOTHH UX MPOU3BOACTBA

dopma 00ydeHus: ouHast
I'on Habopa: 2023
O6mras Tpynoemkoctsb: 4 3E

Pacnpeneﬂeﬂue JaCoB JUCIHUILIMHBI IO ceMeCTPpaM

Cemectp 8

dopmMa KOHTPOJIA 3auér Hroro
Buj 3ansiTuit
Jlexunu 36 36
JlaGopartopHbie 12 12
[IpakTnueckue 12 12
ITpomMexyTodHast aTTeCTAIHS 0,25 0,25
KonraktHas pabora 60,25 60,25
CamocTosiTenbHas paboTa 83,75 83,75
Hroro 144 144

NOKYMEHT MOJMUCAH

SQNEKTPOHHOW NOANUCHLIO

CepTudumkat: 0104768F0047AFD1BE454E686E7F34DD2B
Bnapeneu: CenveaHoe AnekcaHap Cepreesuy
[OevicTeutenex: ¢ 08.11.2022 go 08.11.2023




Pabouyto mporpammy coctaBui(u):

npodeccop, AoueHT, 1.T.H. bonasipes [[.A.

(Oondicnocms, yuernoe 36anue, cmenetsb, @amunus U.0.)

PenienzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

OtcyTcTBYET

Penensent

(OondxcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas mporpamma qucuMIUIMHEI coctaBieHa Ha ocHoBaHuU OI'OC BO u yuebHOTrO miiana
HarpaBjeHUs TMOATOTOBKM (crenuanbHocTH) 22.03.01 MarepuanoBeicHUe W TEXHOJOTHH

MaTCcpraIoB

Cpok aeiicTBusi padoueii nporpaMmMbl aucuuminabl 10 31.08.2027 r.

YTBEPXIEHO

Ha 3acenanuu kadenpel «HaHOTEXHOIOTMH, MaTEpPUAIIOBEICHUE U MEXAHUKA)

(mpotokoun 3acenanus Ne 2 ot «31» aBrycra 2022 )



1. Ilean ocBOEHUN TUCIUILIHHDI

Ilenp OCBOGHHS MHMCUUIUIMHBI — HAYYHTh CTYACHTAa TWPEICTABIATH U OOOCHOBBIBATH
B3aMIMOCBSI3b XUMHUYECKOT'O COCTaBa, CTPOCHUS U CBOWCTB METAUIMYECKUX U HEMETAJUTHYECKUX
MaTEepUaJIOB, a TAK)Ke JaTh MPEACTABICHUE O COBPEMEHHBIX M MEPCIIEKTHBHBIX METOaX X o0pa-
OOTKMU.

2. Mecro nucuumiuabl B ctpykrype OIIOII BO

JIMCIUTUIMHBI ¥ IPAKTHKH, HA OCBOCHUH KOTOPBIX 0a3upyeTcs AaHHas TUCHUILIMHA: (U3UKU
U XMMHUH, METOJIOB UCCIIEIOBAHNS, KOHTPOJIS U JUarHOCTUKHA MAaTE€pUaIOB.

JIMCLUMIUINHBL ¥ IPAKTUKH, AJI1 KOTOPBIX OCBOEHUE AHHOM IUCIMIIIMHBI HEOOXOAUMO Kak
IIPEIUIECTBYIOLIEE: Hay4YHO-UCCIIEI0BATEIIbCKAs pabora, CIeLUaJIbHbIE BOITPOCHI
MaTepHUAIOBEICHUS, UTOIOBAasl ATTECTALMS

3. Iliianupyembie pe3yJibTaThl 00y4eHUs1

(Ko ¥ HAMMEHOBAHUE)

(K01 1 HANMEHOBAHUE)

dopmMupyemsbie U HNuagukaropsl
KOHTPOJIMpyeMble AOCTHAKECHUS IlnannpyemMsble pe3yJibTaThl
KOMIIETEeHIIU U KOMIIeTeHI Uil o0yueHust

CrniocoOeH pOBOJIUTH
BBIOOp MaTepUAIOB JIJIs
3aJJaHHBIX YCIIOBUH
IKCILTyaTaIlK C yIYETOM
TpeboBaHUMN HAZE)KHOCTHU
Y JIOJITOBEYHOCTH,
SKOHOMHUYHOCTHU U
IKOJIOTUIECKUX
ITOCJIEICTBUM UX
MIPUMEHEHUS HAa OCHOBE
3HAHUS OCHOBHBIX THUIIOB
HEOPTaHWYECKUX H
OpTaHUYECKUX
MaTepUajIoB Pa3IUIHOTO
Ha3HAYEHUS, B TOM YHCIIE
nanomatepuaios (ITK-3)

NJI-1nk-3. Cnocoben
MIPOBOJIUTH 0OOCHOBAHHE
BbIOOpa MaTepuanoB AJs
3a/IaHHBIX YCIOBUHI
9KCIUTyaTallH ¢ y4eTOM
TpeOOBaHMIT HAICKHOCTH
U JI0JITOBEYHOCTH,
HKOHOMHUYHOCTH H
9KOJIOTUYECKUX
IIOCJIEICTBUH UX
MIPUMEHEHHUS

N-2nk-3. [TpoBoguT
pacuet 3¢ EeKTUBHOCTH
WCTIOJIH30BAHUS
MaTepHalioB U
HaHOMaTEepPHAJIOB
NJI-3nk-3.
JleMOHCTpHpYET 3HaHUE
METOOB TIOJTYICHUS
HEOO0XOAUMBIX
MaTepHAIIOB U
HaHOMaTEepHAJIOB

3HaTh: OCHOBHBIE THITBI COBPEMEHHBIX
HGOpFaHHqGCKHX nu OpFaHI/ILIGCKI/IX
MaTepuaioB, IPUHIUIIBI BEIOOpA
MaTepualioB JJid 3aJaHHBIX YCIOBUN
AKCIUTYyaTalluK ¢ YY€TOM TpeOOBaHUA
TE€XHOJOIHNYHOCTH, DKOHOMHWYHOCTH,
HaJICKHOCTHU U JIOJITOBEUHOCTH,
9KOJOTHYECKUX ITOCIICICTBAI X
MPUMEHEHHUS IIPU IPOEKTUPOBAHUU
BBICOKOTEXHOJIOTMYHBIX ITPOLIECCOB

YMeTh: IpUMEHAThH 3HaHUs 00
OCHOBHBIX THUIIaX COBpeMeHHLIX
HEOPraHUYECKUX U OPraHUYECKUX
MarepHuaioB, MPUHIIUIIAX BEIOOpA
MaTepI/IaJ'IOB IJIA 3aJaHHBIX yCJ'IOBI/II\/'I
AKCIUTyaTalluK ¢ YY€TOM TpeOOBaHUA
TEXHOJIOTUUHOCTH, SKOHOMHUYHOCTH,
HaJCKHOCTHU U OOJII'OBECYHOCTH,
YKOJTOTHYECKUX ITOCIEICTBHI X
NIPUMEHEHHUS IPU IPOECKTUPOBAHUU
BBICOKOTEXHOJIOTUYHBIX MPOLIECCOB

Brnaners: HaBbIKaMu IPUMEHATH 3HAHUS
00 OCHOBHBIX THIIaX COBPEMEHHBIX
HEOPraHMYECKUX U OPTaHNYECKUX
MaTepuasoB, IPUHIIUIIAX BbIOOpa
MaTepHualoB i 3aJaHHBIX YCIOBUH
SKCIUTyaTalllu C y4eTOM TpeOoBaHUN
TE€XHOJIOTMYHOCTH, SKOHOMUYHOCTH,
HAaJIeKHOCTH U JI0JTOBEYHOCTH,
9KOJIOTUYECKUX MOCIEICTBUI UX
MIPUMEHEHHUS IPY TPOECKTUPOBAHUH
BBICOKOTEXHOJIOTHYHBIX MTPOILIECCOB




4. CTpyKTYpa M cojiepKaHue JUCUMILIMHBI MeTalinuyecKkue U HeMeTAlJInyecKue MaTepuaJibl

MaTCpHAJIbI.

cTalin.

Bun . ®opMbI TEKYLIETO
. HaumeHoBaHue TeM 3aHATHH . HNuTepakTus,
Mopayas (pa3aen) |y4eOHOM . Cemectp | O0béMm, u.| Bamabl KOHTPOJIs1 (HAUMEHOBaHM €
(yueOHoli padoThI) y,
padoThI OLIEHOYHOI'0 CpeaCTBA)
Monyns 1. Jlex1 MeTtamnueckre 1 HeMEeTAITTHIECKIE 8 3 - 3 Ornpoc Ha MPaKTHIECKOM
Hewmerannuueckue MaTepHalIbl, MaTEPHAJIBI CO BaHATHH
MaTepUaIbL. CIIeaJIbHBIMUA CBOHCTBAMH.
[Ipl OO01mas xapakTepucTHKa U 8 2 8 — 3amura npakTH4eCKou
KJ1accu(UKaus METaNTMIECKUX U pabotsr Nel
HEMETAJUIMYECKUX MaTepHaJIOB,
MaTEepHAJIOB CO CIIEIHATbHBIMU
CBOMCTBAaMH.
Jlex2 [Tomumepsl. Pe3unsl. 8 3 — 3 Omnpoc Ha 1abopaTopHOM
3aHATUU
JIa61 HccnenoBanue ocobeHHOCTEH 8 2 8 - 3ammra mab. paboter Nel
CTPYKTYPBbI, CBOMCTB U MOJIy4EHUS
JIex3 Komno3ummonsble Matepuasl 8 3 — 3 Onpoc Ha MpaKTUYECKOM
(KOMITO3UTHI). 3aHATHU
IIp2 HccnenoBanue ocobeHHOCTEH 8 2 8 — 3amuTa NpakTHYECKON
CTPYKTYPbI, CBOMCTB U MOJY4YEHUS paboTer Ne2
KOMIIO3UTOB.
Jlex4 Heoprannueckne matepuansl: CTEKIIO, 8 3 — 3 Omnpoc Ha NpaKTUYECKOM
CHUTAJUTBI, KEPAMHUKA, YTIIEPOIHBIC BaHSATHH
MaTepHaIbl.
Ip3 UccnenoBanue ocoOeHHOCTENR 8 2 8 — 3amuTa MpakTHYECKOM
CTPYKTYPBbI, CBOMCTB U MOJIy4EHUS paboTbr Ne3
HEOPTaHNYECKUX MaTepHAIIOB.
Monyns 2. JlexS Crann 0OBIKHOBEHHOT'O KauecTBa. 8 3 — 3 Omnpoc Ha 11a6. 3aHATHH
Metamumdyeckue KadecTBeHHBIE KOHCTPYKITHOHHBIE




Bun . ®opMbl TEKYLIEr0
Mopayas (pa3aei) |y4eOHOM Hanmeﬂosami[e TOM SatiTHH Cemectp | O0béM, 4.| basibl Hurepakris, KOHTPOJIsA (HAMMEHOBaHME
(yuedHoli padoThI) y,

padoThI OLIECHOYHOI0 CPe/ICTBA)

JIa02 Hccnenosanue ocod0eHHoOCTEN 8 2 8 — 3amura 1a6. padotsl Ne2
CTPYKTYPBbI, CBOMCTB U MOJYYCHUS

Jlex6 HHCTpyMEHTAIBHBIE YTIEPOAUCTHIE 8 3 — 3 Onpoc Ha MPaKTUIECKOM
cranu. BeIcOkOKauecTBEHHBIE U BaHSATHH
0c000BBICOKOKAYECTBEHHBIC CTAJIH.

[Tp4 HccnenoBanue ocoOeHHOCTEH 8 2 10 - 3ammTa npakTHIeCcKOi
CTPYKTYPBbI, CBOMCTB U MOJIy4CHUS paboTsr N4
cnercraneit Nel.

Jlex7 ABTOMAaTHbBIE Y CTPOUTEIIbHBIE CTAJIH. 8 3 8 3 Onpoc Ha MpaKTUYECKOM
MaruuThble ctanu. Cranu s 3aHSATHH
ropstaero 1eopMUpPOBAHHUS,
PEKYIIETO U U3MEPUTEIBHOTO

[Ip5 HccnenoBanue ocobeHHOCTEH 8 2 10 - 3ammTa npakTHIeCKOi
CTPYKTYpBbI, CBOHCTB U MOJTyYCHUS paboTsl NS
criericraneit Ne2.

Jlex8 Hep:xaseroue cranu. 8 3 — 3 Omnpoc Ha mabopatopHOM
’KapocTolikre U )KapOonpOoYHbI€ CTAIN 3aHITUA
Y CIUTaBBL.

JIa63 HccnenoBanne ocobeHHOCTEH 8 2 8 - 3ammra 1a0. padoTer Ne3
CTPYKTYpBbI, CBOHCTB U MOJTyYCHUS
HEPIKABEIOIINX, )KAPOCTONKUX U
’KapONPOYHBIX CTaJEH M CIIJIABOB.

JIex9 UyryHBl. 8 3 — 3 Omnpoc Ha 1a6. 3aHATUN

JIa64 HccnenoBanme ocodeHHOCTEH 8 2 8 - 3amura 0. paboter Ned

CTPYKTYPBI, CBOMCTB U I1OIyYEHUs
YYT'YHOB.




Bun . DopMbI TEKYLIETO
N HanmeHnoBanue TeM 3aHATHI .. HNuTepakTus,
Monayab (pa3aes) |y4eOHOI . Cemectp | O0béM, 4.| basbl KOHTPOJIs1 (HAUMEHOBaHM €
(yuedHoli padoThI) y,
padoThI OI[€HOYHOI0 CPeACTBA)
Jlex10 |ITopomikoBbie MaTepUaIbI. 8 3 - 3 Ornpoc Ha MPaKTHIECKOM
3aHATUU
IIp6 Hccnenosanue ocodeHHOCTEN 8 2 8 - 3amura NpakTHIeCKOu
CTPYKTYPBbI, CBOMCTB U IOIYYEHUS paboTer Ne6
MOPOIITKOBBIX MATEPUAJIOB.
Jlex11 |Al u Al-cnaBel. Cu u Cu-cIuiaBbl. 8 3 — 3 Omnpoc Ha n1a6. 3aHATUN
J1a65 HccnenoBanue 0coOEHHOCTEH 8 2 8 — 3amuTa 11a6. padboTsl Neb
CTPYKTYPBbI, CBOMCTB U IOJTy4CHUS
QTFOMUHHUEBBIX H MEIHBIX CILJIABOB.
Jlex12 | Tiwu Ti-crutaBel. Mg m Mg-CIuiaBel. 8 3 - 3 Ormpoc Ha n1a0. 3aHATUN
JIa66 HccnenoBanne ocobeHHOCTEH 8 2 8 - 3ammra 1a0. paboTer Ne6
CTPYKTYpPBI, CBOICTB U MOJTYIECHUS
TUTAHOBBIX M MAarHUEBBIX CILJIABOB.
Monynu 1-2 ITocemaemocts 10 bb
Monymu 1-2 CP CaMocToAT. paboTa 1o U3y4CHHUIO 83,75
CHEI.JIUTEPATYPHI U OPOPMIICHUIO
71ab0p-X U MpaKTUY-X padorT.
Monynu 1-2 IT1A [IpomexxyTouHas arTectaus 0,25
Monymm 1-2 ™ Tect UTOroBBIi 100 Hrorosoe TectupoBanue
Hroro: 144 100

Cxema pacyera uroroporo 6a/iaa: (Tekymuii peiiTunr + PesyabraT uTorosoro rectupopanus)/2 + bb.



5. O6pa3oBaTesibHbIE TEXHOJIOTHH

[Tpu peanu3anuu JaHHOW AUCIUTLTAHBI UCIIOJIB3YIOTCS CIIEIYIONINE TEXHOJIOTHU:

TexHoMOTHS TPAAUIIMOHHOTO O0yUYEHUS — MpeyIaraeT TPAIUIIMOHHYIO MTOCIeIOBATEILHOCTD
U3y4eHHsI HOBOTO MaTepHara.

NudopmannoHHble TEXHOJIOTUH — TMPEUIaraloT HCIOIH30BAHHE KOMIIBIOTEpA BO BpeMs
NPOBE/ICHUS 3aHITUH.

WNHTepakThBHAS TEXHOJOTHUS — B BHJE NPOOJEMHOW JEKIWU: MpejiaraeT JUajoroBoe
o0ydeHHe, B XOJ€ KOTOPOTO OCYIIECTBIIICTCS B3aMMOJCHCTBHE MEKAY CTYICHTOM U
npernoiaBaTesemM, JM00 MEXKIY CTYACHTaMH.

WHuTepakTHBHASI TEXHOJIOTHUS MPH MIPOBEIACHUH JIA00OPATOPHBIX paboT Mpernoiaraer:

- M3y4YUTh TEOPHUIO MO TeMe JabOpaTOpHON pPaOOTHI, MCMONB3Ys] KOHCIEKT JIKIUH W/Win
PEKOMEHIYEMYIO TEXHHUECKYIO JTUTEePaTypy;

- 03HAKOMUTKCS C METOAMKOW BBITIOTHEHUS paOOTHI;

- 03HAKOMHTBCS C BOIPOCAMH Il MMPOPAOOTKH K JIAOOpaTOpHOU paboTe U OBITH TOTOBBIM
OTBETHTbH Ha HUX BO BpeMs coOOeCeI0BaHUS C IPEIOAaBaTEIEM 10 UTOTaM BBIIOJTHCHUS PAaOOTHI.

6. MeToguyeckue yKkazaHusi 110 OCBOCHHMIO U CUMIIIMHBI

JluaKTHYecKue eJMHULBL, IPeayCMOTpEeHHbIe paboueil MporpaMMoi Ha CaMOCTOSTENIbHYIO
npopaboOTKy, AODKHBI OBITh M3YYEHBI CTYIEHTAMHU B XOJE CaMOCTOATENBbHOH paboTel. B xonme
CaMOCTOSITENIbHOW pPabOThl KAl CTYJIEHT 00s3aH NMPOYUTATH OCHOBHYIO M II0 BO3MO>KHOCTH
JIOTIOJTHUTEIIBHYIO JINTEPATYPY 10 U3y4aeMOil TeMe, TONOJHUTh KOHCIEKTHI JIEKIIUI HEJ0CTAOIIUM
MaTepHaloM, BBIMMCKAMU M3 PEKOMEHI0BaHHbBIX EPBOUCTOYHUKOB. KoHciekTupoBanue Hanboiee
CIIOKHBIC JJI1 TOHMMAaHUS TEMbl HEOOXOJMMO COYeTaTb C IIOJyYEHUEM NHCbMEHHBIX, a IpU
BO3MOYKHOCTH, U OYHBIX YCTHBIX KOHCYJIbTAIIUH MpenoaaBaTes.

[Ipy moAroToBke K 3aHATHSAM, TEKYIIEMY KOHTPOJIO U MPOMEXKYTOYHOW aTTecTaluu
CTYAEHTBI MOTYT BOCIOJIb30BaThCs AIEKTPOHHON 6ubnmmnoTekoit BY3a, nmomyunts noctyn K yue6HO-
METOJMYECKMM MaTepuaiaMm Kak Ooubnuoreku BY3a, Tak M MHBIX AJIEKTPOHHBIX OMOIMOTEUHBIX
cucreM. [Ipu He0OXOAUMOCTH CTYJEHTHI MOTYT B3STh JIUTEpATypy Ha Kadeape i Ha aDOHEMEHTe
BY30BCKOI OMOJIMOTEKN B IEUaTHOM BHJIE, 4 TAK)KE BOCIIOIb30BATHCS UNTATIbHBIMU 3aJaMH.



7. OueHOYHBIE CPEACTBA

7.1. IIaciopT OLIEHOYHBIX CPEACTB

Cemectp! Koxa koHTpO/IMpyemMoii KOMIIeTeH UM HaumenoBanue ,
(11 ee yacTu) OLICHOYHOI0 CPe/ICTBA

8 1. O6mias xapakTepucTuka u [TpakTrueckue paboTel, opopMiIeHHE
KJ1accu(UKaus METAUTMYECKUX U pe3yabTaToB, (HOPMYIUPOBKA BHIBOJIOB,
HEMETaNTMYECKUX MaTEPUAIIOB, TECTHPOBAHUE
MaTEepHAaJIOB CO CHEIHATbHBIMU
CBOMCTBAaMH.

8 2. UccnenoBanune ocoOeHHOCTEH JlaboparopHbie paboThI, 0OPOpMIICHHE
CTPYKTYPBbI, CBOMCTB U IOJy4CHUS pe3yabTaToB, (HOPMYITUPOBKA BHIBOJIOB,
TIOJIUMEPOB U PE3HUH TECTHPOBAHUE.

8 3. UccnenoBanue ocoOeHHOCTEH [TpakTrueckue paboThl, opopMiIeHHE
CTPYKTYPBbI, CBOMCTB U IOIY4EHUS pe3yabTaToB, (HOPMYIUPOBKA BHIBOJIOB,
KOMIIO3UTOB. TECTHUPOBAHUE

8 4. NccnenoBanue 0cOOEHHOCTEH [TpakTuyeckue paboThl, 0ohopMiIeHHE
CTPYKTYPBbI, CBOMCTB U IMOJy4CHUS pe3yabTaToB, (HOPMYIUPOBKA BHIBOJIOB,
HEOPTraHNYECKUX MAaTEPHAJIOB. TECTHPOBAHUE

8 5. UccnenoBanue ocoOeHHOCTEH JlaGopaTopHbie paboThl, 0OpMIICHHE
CTPYKTYPBI, CBOMCTB U IOIy4EHUS pe3yabTaToB, (HOPMYIUPOBKA BHIBOJIOB,
CTaJICH. TECTHUPOBAHUE

8 6. UccnenoBanne ocoOeHHOCTEH [TpakTuyeckue paboThI, 0ohopMiIeHHE
CTPYKTYPBbI, CBOMCTB U IOJTy4CHUS pe3yabTaToB, (HOPMYIUPOBKA BHIBOJIOB,
cnencraneit Nel. TECTUPOBAHUE

8 7. UccnenoBanue ocoOeHHOCTEN [TpakTueckue padboThl, opopmiIeHHE
CTPYKTYPBbI, CBOMCTB U MOJIy4EHUS pe3yabTaToB, (HOPMYIUPOBKA BHIBOJIOB,
crnercraneit Ne2. TECTUPOBAHUE

8 8. UccnenoBanue ocobeHHOCTEH JlaGopatopHsble paboThl, opopMIIeHHE
CTPYKTYPBbI, CBOMCTB U IOTy4EHUS pe3yabpTaToB, (HOPMYIHUPOBKA BHIBOJIOB,
HEepXKaBEIOIUX, )KaPOCTONKUX U TECTUPOBAHUE
JKapOIPOYHBIX CTAJIEH U CIUIABOB.

8 9. UccnenoBanune ocoOeHHOCTEN JlaboparopHbie paboThI, 0OPopMIICHHE
CTPYKTYPBbI, CBOMCTB U IOTy4EHUS pe3yabpTaToB, (HOPMYIHUPOBKA BHIBOJIOB,
YYT'YHOB. TECTHUPOBAHUE

8 10. UccnenoBanme ocobeHHOCTEH [TpakTudeckue paboThI, 0hopMITeHHE
CTPYKTYPBbI, CBOMCTB U MOJIy4EHUS pe3yabTaToB, (HOPMYIUPOBKA BHIBOJIOB,
MTOPOIITKOBBIX MAaTEPHAJIOB. TECTHPOBAHUE

8 11. UccnenoBanue ocobeHHOCTEH JlaGopatopHble paboThl, opopmiIeHHE
CTPYKTYPBI, CBOMCTB U TTOTyUEHUS pe3yabpTaToB, (HOPMYTHUPOBKA BHIBOJIOB,
IFOMUHUEBBIX U MEJIHBIX CIIJIABOB. TECTHUPOBAHUE

8 12. UccnenoBanue ocoOeHHOCTEH JlaboparopHblie paboThl, OpopMIIEHHE
CTPYKTYPBbI, CBOMCTB U MOJIy4EHUS pe3yabTaToB, (HOPMYIUPOBKA BHIBOJIOB,
TUTAHOBBIX ¥ MAarHUEBBIX CIUIABOB. TECTHPOBAHUE

Y Ecnu oucyuniuna peanusyemcs Heckonbko ceMecnpos, mo cemecmpbl yKasbleaomces. 6 00HOL madnuye no nopsoxy .

2Vkasviearomesn oyenounvle cpedcmea s Kajcooll Komnemenyuu 6 coomeemcmeuu ¢ Pazderom 4 (npumeuanue: ne kajicoyio
KOMNEmeHyuio MOJICHO NPOBEPUNb BONPOCOM K 3a4emy/IK3aMeHy, m.e. He NO KadicOOU KOMIemeHyuu Mo2ym 6blms YKA3aHsl 60NPOCyL
K 3auemy/sK3ameny;, 0OHAKO 8Ce BONPOCHL K 3a4emy/IK3aMeHy 8 COBOKYNHOCHU 00NJICHbl Obimb ykasanuvl 6 cpage «Haumenosanue

OYeHOYHO20 cpedcmaay).




7.2. TunoBble 32JaHUS1 MM HHbIE MaTepPHAJIbl, HE00X0AMMBIe VIl TEKYIIero KOHTPOJIs

7.2.1. KoMIUIeKT 3aIaHuii 1J15l IPAKTHYECKOi padoThI

(HaumeHo8aHUe OYEHOUHO20 CPeOCcmea)

Tunosoii(bie) mpuMep(bl) 3a7aHusI (M)

Tema 1. O6ma>1 XapaKTCPUCTHKA U KJ'IaCCI/I(bI/IKaI_II/Iﬂ METANNIMYCCKUX M HEMCTAJNIMYCCKHX
MaTCpHraIoB, MaTCPHUAJIOB CO CIICHHUAIbHBIMU CBOMCTBaMH.

1.

CornacHo KJ'IaCCI/Id)I/IKaHI/II/I MaATCpPHUAJIOB 11O XUMHYCCKOMY COCTAaBY IIEPBBIMH ABYMS

IpyIIaMu SIBJISIFOTCS ...

. UepHble U LIBETHBIE.

. Metajuinueckue U HeMeTalIMYECKUE.

. Ctanu v 4yyryHsl.

. Kpucrannmuaeckue u amopQHsie.

. Camoii npocToif kiaccudukanuent siByseTcs JejieHue MaTepualoB Ha ...

WP WNOD—~=NPWND -~

. UepHbI€ U 1IBETHBIE.

. Meramnueckue 1 HeMeTaJNInYECKUE.

. Cranu u 4yyryHsl.

. Kpucrannnueckue u amopgHsle.

. Kako¥i mpusHak kjgaccu(QUKauy UCIOIb3YETCs IPU Pa3/IeIEeHUH MaTepUaloB Ha

aMODd)HLIe 1 MeTaJlJIn4ecKue?

. XMMHWYECKHUM COCTaB.

. CBoiicTBa.

. Ctpoenue.

. Crioco0 mpou3BoOCTBA.

. OTIMYUTENBLHBEIMU OCOOEHHOCTIMH METAJIIOB SIBISIOTCS ...

. Kpucrannnueckoe ynopsiioueHHOE CTPOEHUE U XPYIIKOCTb.

. Kpucrannmueckoe ynopsiioueHHOE CTPOEHUE U CIIOCOOHOCTH K Ae(hOPMHUPOBAHUIO.
. AMOpdHOEe cTpoeHHEe U CIIOCOOHOCTh 1e(OPMHUPOBATHCS.

. CBepXIUIaCTUYHOCTh MPU HU3KHUX TeMIIepaTypax.

. Kpucramindyeckoe ynopsaoueHHOE CTPOCHHUE SBIISICTCS OAHON U3 OCOOCHHOCTEH. . .

AR WO~ W=D RNWND —

. Hemerannos.
. MeTannos.

. T'a308B.

. I1ma3Mel.

Tema 2. HMccrenoBaHue ocoOEHHOCTEH CTPYKTYpbI, CBOMCTB M MOJYYEHHUS MOJIUMEPOB U

pEe3HH.

1.

[InacTMacchl, IJIABAIIHECS IPU HATPEBE, a IPU OXJIAKICHUH 3aTBEPACBAIOIINE B HICXOIHOE

COCTOSIHHEC HA3bIBAKOTCA ...

1.
. TepMoIIaCTHYHBIMH.

. [lonumepHbIMU.

. Kaponpounsimu.

. Onuromepsl UMEIOT MOJIEKYIISIPHYIO Maccy Jio ...

TepMopeakTUBHBIMHU.

. 500.

. 5000.

. 1 mmm.

. 50000.

. [TonuMephl ¢ KaKOH CTPYKTYPOH (CTPOSHMEM) HMEIOT HAMMEHBIIYIO KECTKOCTh?

= BB WDN RPN R W

. JIuHenHON.



ocein?

. JlecTHUYUHOM.

. Ceryaroii.

. IIpocTpaHCTBEHHOM.

. Kayuyk B pe3nHe SBuseTcs ...

. CBs3yromum.

. Hanmonaurenem.

. Ilnactuduxaropom.

. CrabunuzaTtopom.

. Bynkanuszaropom.

. Kakoii Henpe/ienbHbIN YITIEBOAOPO/I COCTaBISIET OCHOBY HATYPAJILHOIO KayuyKa?

NP WD —~—LW0NOoT, WD~ W

. Akpunar.
. Hutpu.

. Ctuposn.

. M3ompeHn.
. byranuen.

Tewma 3. MccnenoBanue 0COOCHHOCTEH CTPYKTYPBI, CBOWCTB U TIOJYYSHHS KOMITO3HTOB.

. KOMIIO3HIIMOHHBIMHY Ha3bIBAIOTCS MaTEpHAJIbl, OJYYCHHEIE ...

N W — =

. ITo TexHoOMorUsM 31eKkTpodu3nIeckoil 00padboTKH.

. ITyTéMm criekaHusi CMECH MOPOIIKOB METANTMYECKAX U HEMETAIIMUECKUX MAaTEPHAJIOB.

. Ilyrém coennuenus 2-x u 6ojiee KOMIIOHEHTOB, Pa3IMYaAIOLIUXCS [10 CBOUM CBOMCTBaM.

. ITyTém TepMOMEXaHMYECKOTO COCTMHEHUS ABYX U 00Jiee OJJHOPOIHBIX KOMIIOHCHTOB.

. Kak usmensercs IIPOYHOCTh M HU30TPOIIHOCTHh KOMIIO3UTA IPU YBCINYCHHU KOJIMYCCTBA

. IIpO4HOCTB ¥ M30TPONHOCTH YMEHBIIAETCSI.

. IIpOYHOCTB ¥ U30TPONHOCTH YBEIUYUBAIOTCS.

. IIpO4HOCTB yBENMYHUBAETCS, U30TPOITHOCTD YMEHBIIAETCSI.
. IIpOYHOCTE YMEHBIIACTCS, U30TPOITHOCTh YBEIIUYNUBACTCS.
. IIpOYHOCTB ¥ M30TPONHOCTH HE U3MEHSIOTCS.

. YKaXHUTE KOMIIO3UIIMOHHBIN MaTepuas Ha ocHOBe Al:

. CAII-1.

. AJlT.

.A20T.

. BKS.

. KoMITO3HUTHI ¢ HUKEJIEBOM MaTPHUIICH YIIPOUHSIIOTCS OKCHUIAMM:

. Hf.

Al

. Li.
. Ta.
. C KAaKUM HAIIOJHUTCICM KOMITIO3UT HaI/I60J'Iee I/I30TD01'ICH?

. HynemepHbIM.
. OnHOOCHBIM.

. IByXOCHBIM.

. TpéxocHBIM.

Tema 4. UccrnenoBanue ocCOOEHHOCTEH CTPYKTYpHI, CBOMCTB U MOJIyYEHHs] HEOPTaHUUECKUX
MaTepHaIoB.

1.

Uto ABISCTCS OCHOBOM HEOPraHUYECKOIr0 CTEeKIa?

1.
2.
3.
4.

Comn.
ITonumepst.
OKCHUIEL
MerTanibl.



. Okcu B OTHOCHTCA K ...

. Crexsioo0paszoBaremsim.

. Mogudukaropam crekia.

. Komniencaropam.

. HanostauTensam.

. 'TaBHBIMM SKCIITyaTallMOHHBIMU CBOMCTBAMHU MEHOCTEKJIA SIBISIOTCS ...
. TermiocTonKoCTb.

. Bbicok#e npoyHOCTh U KECTKOCTB.

. Huzkue 3Byko- U TEIIOMPOBOIUMOCTD.

. Koppo3nonHnasi CTOMKOCTb.

. YKaXuTe croco0 YIPOYHEHUS CTEKOI.

. Kpucrannu3zamnus HoBepXHOCTHOTO CIIOSI.
. O6pémHOE MO ULIIPOBAHHE.

. JlerupoBaHue TSHKENBIMA METAJIIAMHU.

. Ilmactrueckast nedopmanusi.

. CuTtami — 3710 ... CTEKJIO.

. [ToMHOCTBIO 3aKPUCTATITN30BABIIIECECS.

. HezakpucrannuzoBasiieecs.

. MHOrocnoiHoe.

. HacTUYHO 3aKpUCTAIIIM30BaBIIIEECS.

LWL, WD~ R WNDERERWER WD —IN

Kpurepun oneHku:
- 3a4€T BBICTABIISIETCS CTY/ICHTY, €CJIM CTYJIEHT OTBETUJI MMPABHIILHO HE MEHEe YeM Ha 55% BOIPOCOB;
- He3a4€T BBICTABIISAETCS CTYACHTY, €CIIM CTYICHT OTBETUII IIPABHIILHO MEHEe ueM Ha 55% BOMPOCOB;



7.3. OHBHO‘IHLIC CpeacTBa AJd aTTeCTallii M0 UTOraM OCBOCHUA TUCHUIIJIMHBI

7.3.1. Bonmpocsl K aTTecTalul

Cemectp 8

Ne i/

Bomnpocsl k 3a4éTy

1 Koncrpykuronnsie matepuansl. OCHOBHBIE THUIIBL.

2 Mertannuueckue 1 HeMETAJUIMYECKUE MaTepuabl, MaTepHalibl CO CHEUAIbHBIMU
cBoiictBamu. Kinaccudukanmus.

3 [Tonmumepsl. Omnpenenenne. Peakuuu mnonydeHuss noiaumepoB. OcoOeHHOCTH
cocTaBa, cCTpoeHus u cBoiicTB. Kiaccuduxanusi.

4 Pe3unbl. OcobenHoctu cBoicTB. Kiaccudwukanus. PasnoBuanoctu. IIporecc
W3TOTOBJICHUSI.

5 Kommnosurnmonnsie Marepuansl (komno3utsl). Omnpenenenue. OcoOeHHOCTH
cocTaBa, cTpoeHus u cBoiicTB. Kiaccuduxkarusi.

6 Heopranmdeckue wmaTepuanbl: CTEKJIO, CHUTAUIBI, KEpaMHKa, YTJIEPOJIHbBIE
Marepuainbl. Omnpenenenue. OCOOEHHOCTH COCTaBa, CTPOCHUS W CBOMCTB.
Knaccudukamus. O6mactu npuMeHEHUsI.

7 Krnaccudukanus u mapkupoBka craneit. O0IIue moHsTusl.

8 Cranu o6pikHOBEeHHOT0 KauecTBa. Ocobennoctu. Mapkuposka. [OCT.

9 KauectBeHnnble KoHCTpyKIHMOHHBIE cTanu. Ocobennoctu. MapkupoBka. ['OCT.
O603HaueHNs JETUPYIOIIHNX JIEMEHTOB.

10 WNuctpymenTanbHble yraepoauctsie ctand. Ocobennoctu. Mapkuposka. [OCT.

11 BricokokauecTBeHHbIE M 0COOOBBICOKOKauecTBEHHbIE cTaimu. OCOOEHHOCTH.
Mapkuposka. [Ipumepsl.

12 ABTOMaTHBIC U cTpouTeNbHbIC cTanu. OcobeHHocTr. MapkupoBka. [Ipumepsl.

13 MarnuthHblie ctanu. Knaccudukaius u o0coOeHHOCTH MapKUpOBKH. [IpumMepsl.

14 Cramm anga  ropsyero JeopMHUpOBaHHUSA, pEXYLWEro H  HU3MEPUTEIBHOTO
nHcTpyMeHTa. OcHOBHBIE 0cOOeHHOCTH. [Ipumepsl.

15 Hepxaseromue cramu. Ilpumepsl. llonstne koppo3uu, €€ pa3HOBUIAHOCTH,
0COOEHHOCTH 3aITHUTHI.

16 Kapocroiikue m x)aponpoyHsle cTad KU ciuiaBel. Onpenenenue. [Ipumepsr u
KJIacCH(pUKAIIHS.

17 Yyrynsl. OCHOBHBIE THIIBI, KJIaCCH(PHUKAIMS U MAapKUPOBKA. UyryHbI ¢ 0COOBIMH
ceorictBamu. [Ipumepsr. OCT.

18 [TopomkoBsie matepuansl. Onpenenenue. ['OCT. Knaccudukamms. OcodenHoctn
CTPYKTYPbI U TEXHOJIOTUH MTOJIY4YEHHSI.

19 Knaccudukarus 1 MapkupoBKa IIBETHBIX METAJIJIOB U CIIaBoB. Al u Al-criiaBsl.
OcHOBHBIE XapaKTEPUCTHKH M ocoOeHHocTH. MapkupoBka. Kiaccudukarus.
I'OCT. PexxumMbl TepMHUECKON 00paboTKH.

20 Cu u Cu-cninaBsl. JlaryHu 1 6poH3bl. OCHOBHBIE XapaKTEPUCTUKHU U OCOOCHHOCTH.
Mapxkuposka. Knaccudukarms. Pexxumsl Tepmudeckoit oo6padotku. 'OCT.

21 Ti wu Ti-cmaBel. OcHOBHBIE XapakTepucTUkH. (OCOOCHHOCTH CTPYKTYPHI.
MapxkupoBka. Pexumbl Tepmudeckoit oopadotrku. 'OCT.

22 Mg u Mg-crunaBel. OCHOBHBIE XapaKTEPUCTHUKU U OCOOEHHOCTH. MapKupoBKa.

Pexumbl Tepmudeckoii oopabotku. 'OCT.




7.3.2. Kputepuu 4 HOPMbI OLEHKH

dopma
NpoBeIeHus!
Cemectp POBEIL . Kpurepuu u HopMbI OLIEHKH
NPOMEKYTOYHOIM
arTecTaumuu
3a4u€T BBICTABIISIETCS, €CITU CTYJCHT

«GadTCHO»

MPABUJILHO OTBETUIJI HE MEHEE YeM
Ha 55% Bompocos

«HE 3a4YTCHO»

BBICTABIISICTCS, €CIT CTYJICHT
NPaBUJIHLHO OTBETHII MCHEE YeM Ha
55% BOIPOCOB




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHuk, yueoHoe

KoauuecTBO B
HAY4YHOI

Ne nocooue, y4eoHO-
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK) T'ox m3panus ouoaunorexe /
n/m MeTo/InYecKoe mocooue,
HaumenoBanue
NMPaKTHKYM, IP.) 3EC
1 | B.IIL. Amurpenko, H.b. MarepuanoBezieHrEe B MAITHHOCTPOCHUHT Y4e6GHOe mocobue 2016 3BbC "ZNANIUM.
Mamnyiinosa [ D51eKTpOHHBIH pecypc] COM"
2 | FO.II. Connues, E.N. CrernuanbHble MaTepUaibl B MAIIMHOCTPOES- | YUYCOHHK 2014
[Mpsixun, B.1O. upaiinen; HUM [ DJIEKTPOHHBIN pecypc] 3BC "IPRbooks"
nox pex. FO.I1. Connnesa
3 | A.B. Ilo3nHsKOB 1 Op. MartepuanoBeneHue [ DIEKTPOHHBIN pe- VYuebHoe mocobdue 2016 SEC "Tans"
cypc]
8.2. lonotHuTEIBHAS JIATEPATYPa
Tun (yueOHuk, yuedHoe Konnqecnio i
HAY4YHOM
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEH 3ariaBue (3aroJ1I0BOK) I'ox u3panus onodamorexe /
n/n MeTOoAnYEecCKoe mocoomne,
HaunmeHnoBanue
NPAaKTHUKYM, Ap.) 3EC
1 | ®.A. TI'apudpymnun, P.I1I. MarepuanoBeeHIE U TEXHOIOT U KOH- 2013
Y4eOHO-MeToInYECKOe " "
Aronos, B.B. XKunskos CTPYKIMOHHBIX MaTEPUAIIOB [ DJIEKTPOH- HocoBue 3BbC "IPRbooks
HBIN pecypc]
2 | O.A. MacaHuckuit u 1p. MartepuanoBeneHie U TEXHOJIOTUHN KOH- 2015 SEC "ZNANIUM.
CTPYKIIMOHHBIX MaTepua-JoB YuebHoe nocobue COM"
[DneKTpoHHBIH pecypc]
3 | I'.Il. ®etucos, ®.A. MarepuanoBeeHIE U TEXHOJIOTUSI MaTepu- 2014 OBbC "ZNANIUM.
. YueOHUK "
apudymnia aJIoB [ DNEeKTPOHHEBIHN pecypc] COM




8.3. IlepeueHb mpogeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMANMOHHBIX CHPABOYHBIX

CHCTEM
Tun (y4eOHuK,
yueOHoe nocodue,
Ne yueOHo-MeToauveckoe | KosuyecTtBo B
bubanorpadguyeckoe onucanme
n/n nocodue, NPaAKTUKYM, | OudIHOTEKe
ayJamo-, BUJ1e0nocoous
U 1p.)
YyeOHoe 110oco0ue I BBIIIOJIHEHUS E-511
71a00paTOPHOTO MPAKTHUKYMA 110 KypCy JaGoparopHiii (MeTouCCKHUit
1 |«MarepuanoBeaeHHne» s TEXHUYECKUX
. MIPaKTUKYM KaOuHET
HanpaBJIeHU# MoAroToBKU OakanaBpos/ ['.B. KadepbI)
Knesuos [u np.]. — Toaparmu: TI'Y, 2016.- 170 c.
Kypnain «BecTHUK MarHUTOrOPCKOTo
2 |rocymapcTBEHHOTO TEXHHUYECKOTO YHUBEPCUTETA
nM. I'.11. HocoBa»
Kypnan «BectHuk Camapckoro Ilepnonnueckoe [Tnardopma
3 [rocymapcTBeHHOro TEXHHYECKOTO YHUBEPCUTETA. HAy4YHOE U3JIaHuE eLibrary
Cepusi: TEXHUYECKUE HAYKI
4 [XKypuan «JIuts€ u MmeTamyprusi»
5 [XKypnan «TexHoIOrHsI METAJIOB)
6 |XKypnan «MarepuanoBeneHme Ieproauteckoe Inardopma
7 | ’Kypnan «llepcrieKTHBHBIE MaTepUaIb» -
Hay4YHOE M3/IaHue SciVerse Scopus
8 |’Kypnan «Bonpocsl MaTepraioBeICHUS
8.4. IlepeueHb NPOrpaMMHOIo odecre4eHust
Ne Haumenosanmue IO PexBu3UTHI noron?pa
n/n (nata, HOMep, CPOK JAeCTBUS)
1 | Windows: noroeop Ne 757 ot 04.07.2018r., cpok
JENCTBUS — OECCPOUHO;
WinPro 10 RUS Upgrd OLP NL Acdmc
KOHTpakT Nel653 ot 14.12.2018, cpok
JeCcTBHS — OECCPOUHO;
2 | Office Standart: norosop Ne 757 ot 04.07.2018r., cpok
JecTBHS - OECCPOUHO;
Office Standart 2016 Russian
koHTpakT Ne 727 ot 20.07.2016, cpok
JENUCTBUSI — OECCPOYHO;
3 | Mirapolis Human Capital Management norosop Ne 1489 or 28.12.2022-10
30.06.2023 BKITIOYUTEITHEHO

8.5. Onucanue MaTepHAIbHO-TeXHHYECKOH 0a3bl, HEOOXOAMMOI A5 OCYLIeCTBJIEHHUA
o0pa3oBaTeIbHOIO Mpouecca Mo JMCUUIIMHE




n/n

HaumeHoBaHue 000PYyI0BAHHBIX Y4EOHBIX
Ka0MHEeTOB, J1a00paTOPHii, MACTEPCKHUX H
Ap. 00bEKTOB /1J1sl IPOBe/IeHUsl
NMPAKTUYECKUX U JIA00PATOPHBIX 3aHATHH,
NOMeleHUuH JJISI CAMOCTOATEILHOMI
paboThl o0yuyaoumxcs (HoMep ayAuTOPUN)

Ilepeyenb 0CHOBHOTO 000pPYAOBaHMS

KoMmbprorepHsiii kinacc. YueOHas ayauTopus
JUTSL TIPOBEACHHMSI 3aHATUHN JICKIIMOHHOTO THUTIA.
YueOHasi ayIUTOpUs AJIs IPOBEJICHUS 3aHATHIA
CEMHUHAPCKOT0 TUMA. Y4ueOHas ayIuTOpus IS
MIPOBEICHUS J1a0OpaTOPHBIX paboT. YdueOHas
ayIUTOPUSL NIl KypCOBOTO MPOSKTUPOBAHUS
(BBITIOJTHEHUST KYPCOBBIX paboT). YueOHas
ayUTOPHUS JUISl TIPOBEICHUS TPYIIOBBIX H
WHAVBUAYAIbHBIX KOHCYNbTAMKA YueOHas
aymIUTOpUs  JUIL  TIPOBEICHUS  3aHSATHA
TEKYIIEr0 KOHTPOJIA U  HPOMEXKYTOYHOM
arrectanuu. E-214

Cronpl y4eHMUYECKHE JIByXMECTHbIE
CTOJIbI YYEHUYECKHUE, CTOJI KOMITbIOTEPHBINH,
cron npenonasatenbckui, I[IK ,mocka
TPEXCEKIMOHHAsI ayJIUTOpHas (MeyioBas),
CTyJl  IPENoJaBaTelbCKUM,  IPOEKTOP
MYJIbTUMEAUNHBIN ,9KpaH I IIPOEKTOpa,
TymOa BbIKaTHas

JlaGopatopus "TepmooOpaboTKka
MaTepuaioB" YueOHas ayAUTOPHS JIsI
poBeIeHUS J1abopaTopHbIX padboT.E-105

Cronbl  y4eHHYECKHE JIBYXMECTHBIE
CTYJIbsl YYCHUYECKHE , JOCKA ayIUTOpHAs
(menoBas), mkadbl 11 yueOHBIX TOCOOHIA,
CTOJIBI n1abopaTopHEIe, MUKPOCKOIT
MeTauIorpauUeCKuid, NUT CHIIOBON

[Tomemenne UIsi CaMOCTOSITEIBHONH PaOOTHI
oOyuaromuxcs E-403

CTOJBI yYEHUYECKHUE, CTYIbSI YYCHUYECKUE,
IIK ¢ Bbix0g0M B ceTb MHTEpHET
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