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

b1.B.14

(uHOexc OucyuniuHot)

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
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O6mras Tpynoemkoctsb: 3 3E

Pacnpeneﬂeﬂue JaCoB JUCIHUILIMHBI IO ceMeCTPpaM

Cemectp 8

dopma KOHTPOJIsA 3auér Hroro
Bun 3ansiTuit
Jlexnun 22 22
JlaGopaTopHble 12 12
[TpakTuyeckue 12 12
PykoBo/1cTBO: KypcoBbIe pabOTHI
ITpomMexyTouHas aTTecTanus 0,25 0,25
KoHnrakTHas pabota 46,25 46,25
CamocTosTenpHas padora 61,75 61,75
KonTpoJib
Hroro 108 108




Pabouyto mporpammy coctaBui(u):
npodeccop, mpodeccop, n.1.H. Kinesios I'.B.

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)
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(Oondicnocmy, yueroe 36anue, cmenetsb, @amunus U.0.)
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(OoavicHOCmb, yueHoe 36anue, cmenenb, Pamunus 1.0.)

PaGouas mporpamma aucuuminHel coctaBiena Ha ocHoBaHuu @I'OC BO u yuebHoOro mniana
HarpaBJeHUsi TOATOTOBKM (crneuuanbHocTh) 22.03.01 MarepuanoBeieHUEe W TEXHOJOTHUH

MaTCcprajioB

Cpok neiicTBus padoueii mporpaMmel AucuuimHbI 10 31.08.2024 r.

YTBEPXIEHO

Ha 3aceganun Ka(be,[[p]’:»l «HaHOTeXHOJ'IOFI/II/I, MaTCpUAIIOBCACHUC U MCXaHUKaA»

(mpotokon 3acemanust Ne 1 ot «30» aBrycra 2019 r.).

JOOKYMEHT NOANnMCAH
ONEKTPOHHOW NOAMUCHIO

Ceptuchmkar: 0104768F0047AFD1BE454E686E7F34DD2B
Bnapgeneu: CenusaHos AnekcaHap Cepreesuy
[DevictButeneH: ¢ 08.11.2022 po 08.11.2023




1. Ilean ocBOEHUN TUCIUILIHHDI

Ilenp OCBOGHHS MHMCUUIUIMHBI — HAYYUTh CTYACHTAa TWPEICTABIATH U OOOCHOBBIBATH
B3aMMOCBSI3b XHMHYECKOI'O COCTaBa, CTPOCHHUS W CBOWCTB METAJUIMUCCKUX M HEMETATHYCCKHX
MaTepUasoB, a TAaKXKe JaTh MPEACTABICHUE O COBPEMEHHBIX U MEPCIEKTHBHBIX METOJaX UX o0pa-
OOTKMU.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCIUTUIMHBI ¥ IPAKTHKH, HA OCBOCHUH KOTOPBIX 0a3upyeTcs AaHHas TUCHUILIMHA: (U3UKU
U XUMUH, METOJIOB UCCIICIOBAHN, KOHTPOJISA U JUarHOCTUKHA MaT€pUasoB.

HI/ICHI/IHHI/IHLI " IMPAKTHUKH, TSI KOTOPBIX OCBOCHUC HaHHOﬁ JAUCHUITIIMHBI HeO6XO,I[I/IMO Kak

MNpeaAmCCTBYIOIICC: HAaY4YHO-UCCIICAOBATCIIbCKAA pa60Ta, CIICIHUAJIbHBIC BOIIPOCHI
MAaTCPHUAJIOBCACHHUA, UTOI'OBaA aTTCCTAlUA

3. Ilinanupyembie pe3yJibTaThbl 00y4eHUs

dDopmupyeMbie U HNuaukaropsl
KOHTpPOJIUpYyeMble AOCTUKEHU S IInanupyemble pe3yJibTaThl
KOMIeTeHIUH KOMIeTeH Ui 00y4eHus
(Ko 1 HAUMEHOBAHUE) (Ko ¥ HAMMEHOBAHUE)
CnocoOHOCTh 3HaTh: METO/IbI UCCIIEAOBAHUS, aHAIIN3A,

UCIIOJIb30BATH B
UCCIIEIOBAaHUAX U
pacderax 3HaHUS O
METOoJIaX MCCIIEI0BaHM,
aHaJM3a, TMarHOCTHKU
MOJICTTUPOBAHHSI CBOWCTB
BEIIECTB (MaTepUasoB),
buznuecKux u
XMUMHYECKHX MpoIeccax,
NPOTEKAIOIINX B
Marepuanax mpHu ux
MOJIy4YeHUH, 00paboTKe U
moudukarmu (ITK-4)

JTUArHOCTUKY Y MOJICITUPOBAHUS
CBOWCTB BeI[ECTB (Marepuayion),
(hU3HYECKUX U XUMUYECKUX MPOIIeCCax,
MPOTEKAIONINX B MaTepuaiax mpu ux
MOJTy4eHUH, 00paboTke U
MoIU(UKAIIUN

YMeTh: HCIOTB30BATh B UCCIICIOBAHUSX
¥ pacyeTax 3HaHUS O METO/IaxX
WCCIIE/IOBaHMs, aHAJIM3a, THarHOCTHKH
Y MOJICTIMPOBAHHS CBOMCTB BEIIECTB
(Marepuanos), GU3HMUECKUX U
XMMHYECKUX MPOLECCax, MPOTEKAOIINX
B MaTepHajax MpH uxX MOJTydeHHH,
00paboTKe 1 MOJM(PUKALIUU

BrageTs: HaBBIKAMH HCCIIEIOBAHUSA,
aHaJn3a, TUarHOCTHKHU U
MOZIETMPOBAHUS CBOMCTB BEIIECTB
(MatepuasioB), GU3NYECKHUX U
XUMHYECKHX MPOIeccax, MPOTEKAIONTUX
B MaTepuaiax mpu uX MOIy4eHUH,
00paboTke 1 MOAN(pUKAIINH

CnocoGHOCTh
MCITOJTh30BaTh Ha
MPaKTUKE COBPEMEHHbIE
MIPEJICTaBICHUS O
BJIMAHUHU MUKPO- U HAHO-
CTPYKTYpPBI Ha CBOMCTBA

3HaTh: MUKPO- ¥ HAHOCTPYKTYpHI Ha
CBOMCTBA MaTepHaJIOB, UX
B3aUMOJICHCTBUHU C OKPYXKAIOLLIEH
CpeIoi, OJISIMU, YaCTUIIAMU U
U3JIy4EHUSIMU

VYMeTh: HCcnons30BaTh HA ITPAKTHUKE




dopmupyeMbie U
KOHTPOJIUpYeMble
KOMIEeTeHIIHH
(K01 1 HAMMEHOBAHUE)

HNuaukaTopsl
AOCTHKEHUSI
KOMIIeTeHIN i
(Koa 1 HAMMEHOBaHUE)

Ilnannpyemble pe3y/ibTaThl
o0y4eHust

MaTepuasoB, UX
B3aWMO/JICVICTBUH C
OKpYKalollle cpenou,
MOJISIMU, YaCTULIAMH U
usnyuaenusmu (ITK-6)

COBpPEMEHHBIE IIPEACTABIECHUS O
BJIMAHUU MUKPO- U HAHOCTPYKTYPhbI Ha
CBOMCTBa MaTepHaJIOB, UX
B3aUMOJICHCTBUH C OKPYKAIOLIECH
cpenoi, mosiMu, YacTULaMU U
HU3IIy4YEHUSIMU

Bnagers: HaBbIKaMU UCIIOIB30BaHUS HA
MIPaKTUKE COBPEMEHHBIX
IIPEICTABJICHNN O BIMSHUU MUKPO- U
HAaHOCTPYKTYpPBI Ha CBOMCTBA
MarepHualioB, X B3aUMOJEHCTBUU C
OKpYKaroLIEH Cpeaoi, MOJIAMH,
YaCTULIAMHU U U31YYCHHUSIMU

CriocoO6HOCTB
MPUMEHSTh 3HaHUS 00
OCHOBHBIX THIIaX
COBPEMEHHBIX
HCOPTaHUYCCKUX U
OpraHUYECKUX
MaTepHajoB, IPUHLIMUIIAX
BbIOOpA MaTEpUaoB IS
3a/1aHHBIX YCIIOBUUI
AKCIUTyaTallK C y4ETOM
TpeboBaHMit
TE€XHOJIOTUYHOCTH,
9KOHOMUHYHOCTH,
HaJIC)KHOCTH U
JIOJITOBEYHOCTH,
IKOJIOTHUECKUX
IIOCJIEICTBUM MX
IIPUMEHEHHUS IIPU
MMPOCKTUPOBAHNN
BBICOKOTEXHOJIOTMYHBIX
nporeccoB (ITK-11)

3HAaTh: OCHOBHBIE TUIIBI COBPEMEHHBIX
HEOPraHUYECKUX U OPraHUYECKUX
MarepHuaioB, IPUHIUIIBI BBIOOpa
MaTepHalioB AJIs 3aJaHHBIX YCIOBUU
9KCIUTyaTalluy ¢ Y4ETOM TpeOOoBaHU
TE€XHOJIOTUYHOCTH, SKOHOMUYHOCTH,
HAJeKHOCTH U JIOJITOBEYHOCTH,
9KOJIOTUYECKHUX MOCIEICTBUN UX
IIPUMEHEHHUS IPU TPOEKTUPOBAHUH
BBICOKOTEXHOJIOTUYHBIX IIPOLIECCOB

YMeThb: IpUMEHATh 3HaHUs 00
OCHOBHBIX THIIAX COBPEMEHHBIX
HGOpFaHHqGCKHX 158 OpFaHquCKHX
MarepHuasioB, MPUHIIKUIIAX BEIOOpA
MaTepI/IaJ'IOB IJIA 3aJaHHBIX yCJ'IOBI/II\/'I
IKCIUTYaTalllu C Y4eTOM TpeOOBaHUM
TEXHOJOINYHOCTH, DKOHOMHWYHOCTH,
HaJICKHOCTHU U JIOJITOBEUHOCTH,
9KOJOTHYECKUX ITOCIICICTBAI X
MIPUMEHEHUSI IPU POECKTUPOBAHUU
BBICOKOTCXHOJIOTHUYHBIX HpOHeCCOB

Biiagers: HaBbIKAMU PUMEHSTH 3HAHUS
00 OCHOBHBIX THIIaX COBPEMEHHBIX
HEOPraHUYECKUX U OPTaHUYECKUX
MaTepuasoB, IPUHIIUIAX BbIOOpa
MaTepUaJIOB JUIs 3aJaHHBIX YCIOBHUM
9KCIUTyaTalluu C y4€TOM TpeOOBaHUN
TEXHOJIOTUYHOCTH, JKOHOMUYHOCTH,
HAaJIeKHOCTH U JIOJTOBEYHOCTH,
JKOJIOTUYECKUX MOCIEACTBUN UX
MIPUMEHEHHUS IPY TPOECKTUPOBAHUH
BBICOKOTEXHOJIOTHYHBIX ITPOLIECCOB




4. CTpyKTYpa M cojiepKaHue JUCUMILIMHBI MeTalinuyecKkue U HeMeTAlJInyecKue MaTepuaJibl

Bun . ®opMbI TEKYLIETO
. HaumeHoBaHue TeM 3aHATHH . HNHuTepakTHB,
Mogayas (pa3aen) | y4eOHOM . Cemectp | O0béMm, u.| Bamabl KOHTPOJIs1 (HAUMEHOBaHM €
(yueoHoli paGoThI) q,
padoThI OLIEHOYHOI'0 CpeaCcTBA)
Monyis 1. Jlexl Mertannuieckie U HeMeTalIINYeCKHUe 8 2 — 2 Onpoc Ha NpaKTUYECKOM
Hemetannnueckue MaTepuasbl, MaTepUabI CO 3aHATUU
MaTepHAaIbL. CTeMATBHBIMHA CBOMCTBAMH.
[pl OO0m1as xapakTepucTuKa u 8 2 8 - 3amura npakTH4ecKou
KJaccupUKaLNg METANTNYECKUX U paboTsl Nel
HEMETAJNTNIECKUX MaTEPUAIOB,
MaTEpUaJIOB CO CHEIHATLHBIMU
CBOMCTBAaMH.
Jlex2 [Tonumepsl. Pe3unsl. 8 2 — 2 Omnpoc Ha nabopatopHOM
3aHATHN
JIa61 HccnenoBanue ocobeHHOCTEMH 8 2 8 — 3amura 1ab. padotsl Nel
CTPYKTYPBbI, CBOMCTB U TOTy4EHUS
Jlex2 Kommno3ummonHbie MaTepHransl 8 2 — 2 Onpoc Ha MpaKTUYECKOM
(KOMTIO3UTHI). 3aHATHU
Ip2 HccnenoBanne ocoOeHHOCTENR 8 2 8 — 3amuTa MpakTHYECKOM
CTPYKTYpPBI, CBOICTB U MOJTYIECHUS paboTer Ne2
KOMIIO3HTOB.
Jlex3 Heopranunueckue matepuaisl: CTEKIIO, 8 2 — 2 Onpoc Ha MpaKTUYECKOM
CUTAJUIBI, KEPAMHUKA, YTIEPOIHBIE 3aHATUU
MaTepHaIbL.
Ip3 UccnenoBanue ocoOeHHOCTENR 8 2 8 — 3amuTa MpakTHYECKOM
CTPYKTYpPBI, CBOICTB U MOJTYICHUS paboTer Ne3
HEOPTaHUYECKUX MaTepHAIIOB.




Bun . @®opMbI TEKYLIETO
N HaumeHoBaHue TeM 3aHATHH . HNuTepakTus,
Moayas (pa3aen) | y4eOHOM . Cemectp | O0béMm, u.| Bamabl KOHTPOJIs1 (HAUMEHOBaHM €
(yuedHoli padoThI) y,
padoThI OLIEHOYHOI'0 CpeaCcTBA)
Monyns 2. Jlex4 Cranu 0OBIKHOBEHHOT'O Ka4eCTBa. 8 2 - 2 Omnpoc Ha 71a0. 3aHATUN
MerTamnieckue KavecTBeHHBIE KOHCTPYKIIHOHHBIC
MaTepUabl. CTaJIu.
JIa62 HccnenoBanue ocobeHHOCTEH 8 2 8 - 3ammra 1a0. paboTer Ne2
CTPYKTYpPHbI, CBOICTB U MOIY4YECHUS
Jlex5 HNHCcTpyMEHTANIbHBIE YTIEPOAUCTHIE 8 2 - 2 Onpoc Ha MpaKTUYECKOM
crany. BeIcOkOKaueCTBEHHBIE U 3aHATHH
0COOOBBICOKOKAUECTBEHHBIE CTAJIH.
[Tp4 HccnenoBanne ocoOeHHOCTEN 8 2 10 - 3anuTa npakTH4eCKOou
CTPYKTYPBI, CBOMCTB U ITOJIYYEHUs paboter Ned
crnerncraiueii Nel.
JIex6 ABTOMAaTHBIE U CTPOUTEIIBHBIE CTAJIN. 8 2 8 2 Omnpoc Ha NpaKTUYECKOM
MarnuTssle ctanmy. Cramy uist BaHSATHH
ropsiuero J1eopMHUpPOBaHHUS,
PEXYIIETO U U3MEPHUTEITBHOTO
IIp5 HccnenoBanue ocobeHHOCTEH 8 2 10 — 3amuTa NpakTHYECKOU
CTPYKTYPBI, CBOUCTB U MOTyYEHUS paboThl Ne5
crercraneit No2.
JIex7 Hepkageromue crany. 8 2 — 2 Omnpoc Ha 1abopaTOpHOM
’KapocTolikre U )KaponpoYHbIe CTAIH 3aHITHUA
U CILJIaBBI.
JIa63 HccnenoBanue ocobeHHoCTEH 8 2 8 — 3amura s1a6. paboTsl Ne3
CTPYKTYPBI, CBOMCTB U TOTy4EHUS
HEPKABEIOIUX, KAPOCTOUKUX U
YKApOIIPOYHBIX CTAJICH W CIIABOB.
JIex8 UyryHBI. 8 2 — 2 Omnpoc Ha 1a0. 3aHATHN




Bun . @®opMbI TEKYLIETO
. HaumeHoBaHue TeM 3aHATHH . HNuTepakTus,
Moayas (pa3aen) | y4eOHOM . Cemectp | O0béMm, u.| Bamabl KOHTPOJIs1 (HAUMEHOBaHM €
(yuedHoli padoThI) y,
padoThI OLIEHOYHOI'0 CpeaCcTBA)
JIa04 Hccnenosanue ocod0eHHOCTEN 8 2 8 - 3amura 1a6. padoThl Ned
CTPYKTYpPBbI, CBOICTB H MOJYICHUS
YYT'YHOB.
JIex9 [TopomikoBbIe MaTepUAIbI. 8 2 - 2 Onpoc Ha MpaKTUYECKOM
3aHATHN
IIp6 HccnenoBanne ocoOeHHOCTEHN 8 2 8 - 3anuTa npakTH4eCKOou
CTPYKTYPBbI, CBOMCTB U IOIy4EHUS paboTer Ne6
MIOPOIIKOBBIX MATEPUAJIOB.
Jlex10 | Al u Al-cinaBel. Cu u Cu-cIuiaBbl. 8 2 — 2 Omnpoc Ha 1a6. 3aHATUN
JIa65 HccnenoBanue ocobeHHOCTEH 8 2 8 - 3ammra 1a0. paboTer Neb5
CTPYKTYpPBI, CBOICTB U MOTYYCHHUS
QTFOMUHHUEBBIX H MEHBIX CILJIABOB.
Jlex11 |Tiwu Ti-cnaBel. Mg u Mg-crutaBsl. 8 2 - 2 Ormpoc Ha 1a0. 3aHATUN
JIa66 HccnenoBanne ocobeHHOCTEH 8 2 8 - 3ammra 1a0. paboTer Ne6
CTPYKTYPBI, CBOICTB U MOJTY4YECHUS
TUTAHOBBIX M MAarHUEBBIX CILJIABOB.
Monynu 1-2 ITocemaemocts 10 bb
Monymu 1-2 CP CaMocCTOAT. paboTa Mo HU3yUCHHIO 62
CHEIL.JIUTEPATYPHI U OPOPMIICHUIO
71abop-X U MpaKkTU4-X padorT.
Monymu 1-2 ™" Tect UTOrOBBINA 100 HroroBoe TectupoBaHue
Hroro:) 108 100

Cxema pacuera utoroporo 6amia: (Texkymmii peiiTunr + Pe3yjabTaT uToroBoro recrupopanus)/2 + bb.



5. O6pa3oBaTesibHbIE TEXHOJIOTHH

[Tpu peanu3anuu JaHHOW AUCIUTLTAHBI UCIIOJIB3YIOTCS CIIEIYIONINE TEXHOJIOTHU:

TexHoIOTHS TPAAUIIMOHHOTO O0YYEHUS — IPEIaracT TPAIUIIMOHHYIO MTOCIIEI0BATEILHOCTh
U3y4eHHsI HOBOTO MaTepHara.

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

WNHTepakThBHAS TEXHOJOTHUS — B BHJE NPOOJEMHOW JEKIWU: MpejiaraeT JUajoroBoe
oOydeHHe, B XOJ€ KOTOPOTO OCYIIECTBISICTCS B3aMMOJCHCTBHE MEKAY CTYIECHTOM 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 JTUTEPATYDPY;

- 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.

TexHOJOTMM JUCTAHIIMOHHOTO OOYYEeHHs - JeTajbHOE IUIAHHUPOBAHUE JICATEILHOCTH
00y4aemoro (mocTaHoOBKa 3aj1a4, 1ejiei, pa3paboTka yueOHbIX MaTepUaIOB).

6. MeTtonnyeckue yKa3aHus M0 OCBOEHUIO THCIHILIHHBI

JlMaKTHYeCKUe €MHULIBI, TIPEAYCMOTPEHHBIE pabodeill mporpaMMol Ha CaMOCTOSTEIIEHYIO
npopaboTKy, JOJDKHBI OBITh W3y4YeHBl CTYACHTAMH B XOJ€ CaMOCTOSTENbHOW paboTel. B xome
CaMOCTOSITENIbHOW pPabOThl KX CTYIEHT OO0s3aH MPOYUTATH OCHOBHYIO M IO BO3MOKHOCTH
JONOJTHUTEIBHYIO JIUTEPATypy MO U3ydaeMOi TeMe, JONOJIHUTh KOHCIIEKTHI JIEKIUK HETO0CTAOIUM
MaTepHajioM, BBIITHUCKAMH M3 PEKOMEHIOBAaHHBIX MEPBOUCTOYHUKOB. KoHCIeKTHpOBaHue Hanboiee
CJIOKHBIE JJI1 TOHMMAaHUS TE€Mbl HEOOXOJMMO COYeTaTh C IOJYYEHHEM MUCbMEHHBIX, a IpHU
BO3MOXHOCTH, ¥ OYHBIX YCTHBIX KOHCYJIBTAIIUH MPETIOAaBaTEs.

IIpy moAroToBKe K 3aHATHUAM, TEKYIIEMY KOHTPOJI M TNPOMEXYTOYHOM aTTecTaluu
CTYJEHTBI MOTYT BOCIIOJIb30BaThCs JIEKTPOHHOM Onbanorekort BY3a, momyduuts gocTym K yueOHO-
METOAMYECKHM MaTepuanaM kak Ooubnuoreku BY3a, Tak M MHBIX 3JIEKTPOHHBIX OHMOJIMOTEUHBIX
cucreM. [Ipn HEOOXOAMMOCTH CTYJCHTHI MOTYT B3STh TUTEPATypy Ha Kadeape i Ha aDOHEMEHTe
BY30BCKOH OMOJIMOTEKU B IEYaTHOM BH/JIE, @ TAK)KE BOCIIOJIb30BaThCs YUTAIBHBIMU 3aJaMH.



7.

OueHouHbBIE CpeICTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemectp

Koa koHTpOJIMpyemMoil KOMIIeTeH UK HaumeHoBanue
(WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA

8

I1K-4 [IpakTrueckue paboThl, 0OpopMIICHHE
pe3ynbTaToB, GOpPMYITHPOBKA BEIBOJIOB,
TECTUPOBAHUE

[TK-6 JlaboparopHbie pabOThI, 0OPOPMIICHHE
pe3ynbTaToB, (HOPMYIUPOBKA BBHIBOIOB,
TECTUPOBAHUE.

IK-11 [IpakTrueckue paboThl, 0OpopMIIeHHE
pe3yabTaToB, (HOPMYITUPOBKA BHIBOJIOB,
TECTUPOBAHUE

7.2. TunoBblie 3alaHusl WJIM MHBIC MaTEepUualibl, H606X0}1HMBIC AJIA TEKYLIET0 KOHTPOJIsA

7.2.1. KoMIUIeKT 3aIaHu i 1J15l IPAKTHYECKOH padoThI

(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

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

Tema 1. O6H.Iaf[ XapaKTCPpUCTHUKA U KJ'IaCCI/I(bI/IKaI_II/IH MCTANIMYCCKUX W HEMCTAINIMYCCKUX
MaTCpHraIOoB, MaTCPHUAJIOB CO CIICHHUAIIBHBIMU CBOMCTBaMH.

1.

Cormacuo KJ'IaCCI/Id)I/IKaHI/II/I MAaTCpHaJIOB 1O XUMHUYCCKOMY COCTAaBY INCPBBIMH ABYMS

I'PYIIIAaMH SIBJISIFOTCS ...

. UepHbl€ U LIBETHBIE.

. Merannnueckue v HeMeTaNIn4ecKue.

. Cranu u 4yryHsl.

. Kpucrannnueckue n amopgHsle.

. Camoii mpocToii kiaccudukanyei siBisercs J1eIeHue MaTepuaioB Ha ...

WA WNOD—~=NPWN =

. UepHbI€ U IIBETHBIE.

. Meramunueckue 1 HEMETaNINYECKUE.

. Cranu 1 4yyryHbl.

. Kpucrannuueckue u amopQHsle.

. Kakoii mpu3Hak kjacCU(QUKAIUU UCTIONb3YETCs MPU Pa3eIeHHH MaTepualoB Ha

amopdHBIE U MeTaJUInYecKue?

. XMMUYECKU COCTaB.

. CBoiicTBa.

. CTtpoenue.

. Crioco0 pou3BOICTBA.

. OTIMYuTEIpHBIMU OCOOEHHOCTSIMH METAJIOB SIBJISFOTCS . ..

. Kpucrananueckoe ynopsiioueHHOE CTPOEHUE U XPYIIKOCTb.

. Kpucrannmaeckoe ymopsiioueHHOE CTPOEHUE U CIIOCOOHOCTH K JAe(hOPMHUPOBAHUIO.
. AMOpdHOE cTpoeHHE U CIIOCOOHOCTH 1e(OPMHUPOBATHCSI.

. CBepXIUTaCTUYHOCTH NPU HU3KUX TEMIEPATYpax.

. Kpucramindyeckoe ynopsaoueHHOe CTPOCHUE SIBIISICTCS OJHOM U3 OCOOCHHOCTENA. . .

W =0T WN =N WN —

. HemeTannos.
. MeTaiuioB.
.T"a30B.



pE3uH.

4. IIna3Mmsl.
Tema 2. MccnenoBanue 0coOEHHOCTEH CTPYKTYpbI, CBOMCTB M IOJYYEHHUS NOJIMMEPOB U

1. HHaCTMaCCBI, IJIaBAIMECA TIPpH HArpeBC, a IIpHU OXJaAXJACHHUHW 3aTBCPACBAIOINNE B

HCXOAHOC COCTOAHNUEC HA3bIBAKOTCA ...

ocen?

1. TepMOpEaKTUBHBIMHU.

. TepmoIiacTUYHBIMH.

. [lonumepHbIMU.

. KaponpouHsimu.

. Onuromepsl UMEIOT MOJIEKYIISIPHYIO Maccy Jio ...
. 500.

. 5000.

. 1 mnH.

. 50000.

. I[onuMepsl ¢ KaKo#l CTPYKTYPOU (CTPOCHHEM) UMEIOT HAMMEHbBIIYIO KECTKOCTH?
. JIuneitnoi.

. JlectHnuHOM.

. Ceruaroii.

. [IpocTpaHCcTBEHHOM.

. Kayuyk B pe3uHe sBisercs ...

. CBsA3yIOILIUM.

. Hamonaurenem.

. [Inactuduxaropom.

. Crabunuzaropom.

. Bynkanusaropom.

. Kako#i Henpe/ienbHbIN YITIEBOAOPO/I COCTaBISET OCHOBY HATYPAJIIbHOTO KayuyyKa?
. Akpunar.

. Hurpua.

. Ctuponn.

. N3ompen.

. byraguen.

N WL WNDRRIRE DR WOWNDRL,WESWDNDERND R WD

Tema 3. MccnenoBanue ocOOEHHOCTEH CTPYKTYPbI, CBOMCTB U MOJIy4€HHs] KOMIO3HUTOB.

. KOMITO3UITMOHHBIMU HA3bIBAIOTCSI MATEPUAIIBL, TOJYYCHHEIE ...

. ITo TexHONOTHAM 311eKTpohU3nIecKoit 00pabOTKH.

. ITyTéMm criekaHusi CMECH IMOPOIIKOB METANTHIECKAX U HEMETAITMUECKUX MaTepHAaJIOB.

. ITyTém coenunenus 2-x u 60j1ee KOMIIOHEHTOB, PA3IMYAIOLINXCS 10 CBOUM CBOMCTBAM.

. ITyTém TepMOMeXaHMUECKOTO COCAMHEHUS IBYX U 00Jiee OMHOPOIHBIX KOMITOHEHTOB.

. Kak m3MeHseTcs NpoYHOCTh U M30TPOMHOCTh KOMMIO3MTA MPU YBEIWYCHUU KOJIMYECTBA

N B WN ==

. [IpOYHOCTB 1 U30TPOMHOCTh YMEHBILIAETCS.

. [IpoYHOCTH ¥ U30TPONMHOCTH YBEIMYMBAOTCA.

. [IpoYHOCTB yBEIMUYUBAETCS, U30TPOITHOCTh YMEHBILIAETCS.
. [IpoyHOCTH yMEHBIIAETCS, U30TPOIMHOCTh YBEIMYUBAETCS.
. [IpOYHOCTP U U30TPONHOCTH HE U3MEHSIIOTCS.

. YKa)KUTe KOMIIO3UIMOHHBIA MaTepruai Ha ocHose Al:

. CAII-1.

. AJI7T.

. A20T.

. BK&.

. KOMOO3UTEI ¢ HUKEIEBOU MAaTPULIEN YIPOUHIIOTCS OKCUIIAMU:

AR WNDERW OB WDN =




Hf.

Al

. Li.

. Ta.

. C KaKuM HAIOJHHUTCISM KOMIO3HUT HanboJIee U30TPOICH?
. HyneMepHbIM.

. OQHOOCHBIM.

. JIByXOCHBIM.

. TpéxocHbIM.

AL AWON PP

Tema 4. UccnenoBanue 0COOCHHOCTEH CTPYKTYPHI, CBOMCTB U MOJIyYEHHsS] HEOPTaHUYECKUX
MaTepHaJioB.
. Uto sABAsACTCA OCHOBOM HEOPraHUYECKOI0 CTCKIa?
. Conn.
. [lonumepsr.
. Oxcunpl.
. Metamnmnsr.
. Okcua B oTHOCUTCA K ...
. Crekstoo0pa3zoBaremsim.
. Moaudukaropam cTeka.
. Komniencaropawm.
. Hanmonmuurensam.
. ' 1TaBHBEIMM 3KCITyaTallMOHHBIMU CBOMCTBAMM IICHOCTCKIIA SIBJISIOTCS ...
. TermnocToMKkoCTb.
. Beicokue npo4HOCTh U KECTKOCTD.
. Hu3kue 3Byko- U TEMIIONPOBOJUMOCTD.
. Koppo3nonHnasi CTOWKOCTb.
. YKaKUTE c10C00 YIIPOYHEHHS CTEKOI.
. Kpucrannuzanusi moBepxHOCTHOTO CIIOSI.
. O6pémHOE MO ULIIPOBAHHE.
. JlerupoBaHue THKETBIMU METALIIAMHU.
. [Inactuueckas nedopmarius.
. CHuTani — 970 ... CTEKJIO.
. [IoMHOCTBIO 3aKPUCTAIIIIN30BABILIEECS.
. HezakpucrannuzoBasiieecs.
. MHorocnoiinoe.
. YacTUYHO 3aKpHUCTAIITN30BABIIIEECS.

LWL, OTRE, WO~ PR,WNOD~R,WLWRERWNDOD~LINR WD~

Kpurepum oueHku:
- 3a4€T BBICTABIIAECTCSA CTYACHTY, €CJIIM CTYIAEHT OTBETWJ NpaBUIbHO He MeHee dyeM Ha 40%
BOIIPOCOB;
- HE3auéT BBICTABIAETCA CTYIEHTY, €CIM CTYIAEHT OTBETWJ INpaBUiIbHO MeHee 4eM Ha 40%
BOIIPOCOB;



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

7.3.1. Bonipochl Kk aTTecTalNu

Cemectp 8

Ne i/

Bomnpocsl k 3a4éTy

1 Koncrpykuronnsie matepuansl. OCHOBHBIC THIIBI.

2 Mertannuueckue 1 HeMETAJUIMYECKUE MaTepuaibl, MaTepHallbl CO CHEUAIbHBIMU
cBoiictBamu. Kimaccudukanmus.

3 [Tonmumeprl. Omnpenenenne. Peakuuu mnonydeHus: mnoiaumepoB. OcoOEHHOCTH
cocTaBa, cTpoeHus u cBoiicTB. Kiaccudukanusi.

4 Pesunbl. Ocobennoctu cBoicTB. Knaccudukamms. PasnHoBumgHocTu. Ilporecc
W3TOTOBJICHUSI.

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

6 Heopranmveckue wmaTepuanbl: CTEKJIO, CHUTAUIbI, KEpPaMHKa, YIJIEPOJIHbIC
Marepuainbl. Omnpenenenue. (OCOOEHHOCTH cOCTaBa, CTPOCHUS U CBOWCTB.
Knaccudukamus. O6mactu npuMeHEHUsI.

7 Krnaccudukanms n mapkupoBka craneit. OOIIue moHsTusl.

8 Cranu o6pikHOBeHHOT0 KauecTBa. OcobenHoctu. Mapkuposka. [OCT.

9 KauectBeHnnble KoHCTpyKIHMOHHBIE cTanu. Ocobennoctu. MapkupoBka. ['OCT.
O0603HaueHNs JETUPYIOIINX JIEMEHTOB.

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

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

12 ABTOMAaTHBIC U CTpoUTENbHBIC cTan. OcobeHHocTH. Mapkupoka. [Ipumepsr.

13 Marnuthabie ctanu. Knaccudukaiuys u o0coOeHHOCTH MapKUpOBKH. [IpumMepsl.

14 Cramm  anga  ropsyero JneopMHUpOBaHUSA, pPEXYLWEro H  HU3MEPUTEIBLHOTO
nHcTpyMeHTa. OCHOBHbIE 0cOOeHHOCTH. [IpuMepsl.

15 Hepxaseromme cramu. Ilpumepsl. llonsatne koppo3uu, €€ pa3sHOBUIHOCTH,
0COOEHHOCTH 3aITHUTHI.

16 Kapocroiikue n x)aponpoyHele cTad KU ciuiaBbl. Omnpenenenue. [Ipumepsr u
KJIacCH(pUKAIIHS.

17 Uyrynsl. OCHOBHBIE THIIBI, KIACCH(PHUKAIMSI U MAapKUPOBKA. UyryHbI ¢ 0COOBIMH
ceorictBamu. [Ipumepsr. OCT.

18 [TopomkoBeie ~ matepuansl.  Ompenenenne. ['OCT.  Knaccudukanus.
OCOOEHHOCTH CTPYKTYPBI ¥ TEXHOJIOTUH MOTYYCHHUSI.

19 Knaccudukarus 1 MapKupoBKa IIBETHBIX METAJIJIOB U CIIaBoB. Al u Al-criiaBsl.
OcCHOBHBIE XapaKTePUCTHKH M ocoOeHHocTH. MapkupoBka. Kiaccudukarus.
I'OCT. PexxumMbl TepMHUECKON 00pabOTKH.

20 Cu u Cu-cmaBbl. Jlatyuu u OpoH3bl. OCHOBHBIE XapaKTEPUCTHKU U
ocobenHoctu.  MapkupoBka.  Knaccudpukanumss.  Pexxumbl  TepMHUECKOid
obpabotku. 'OCT.

21 Ti wu Ti-cmaBel. OcHOBHBIE XapakTepUCTUKH. OCOOCHHOCTH CTPYKTYPBHI.
MapxkupoBka. Pexumbl Tepmudeckoit oopadorku. 'OCT.

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

Pexxumbl Tepmuyeckoi 06padotku. ['OCT.




7.3.2. Kputepuu 4 HOPMbI OLlEHKH

dopma
NPOBEACHUA
Cemectp POBeI . Kpurepun 1 HOpMBbI OLIEHKH
NPOMEKYTOYHOM
arTecTaluu
3a4€T BBICTABIISICTCS, €CJIU CTYJEHT

«3a4YTCHO»

NPaBUJIBHO OTBETHJI HE MCHEE UYeM
Ha 40% BonpocoB

«HC 3a4TCHO»

BBICTABIISICTCS, €CITU CTYJCHT
MPaBUIILHO OTBETHJI MEHEE YeM Ha
40% BompoCcoB




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

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHuK, ydeOHOE

KoaudecTBo B
HAY4YHOH

Ne nocodoue, yueoHo-
ABTOpBI, COCTABHTEIH 3arsaaBue (3aroJioBoK) I'ox n3panus ounodaunorexe /
n/m MeToIMYecKoe nocooue,
IPAKTHKYM, 1p.) HaumeHoBaHue
P ’ . chl
1 | B.II. Amurpenko, H.b. MarepuanoBeieHre B MAITUHOCTPOCHUN VY4aebHOe mocobue 2016 3BC "ZNANIUM.
Mamnyitnosa [DnexTpoHHBIN pecypc] COM"
2 | A.B. Ilo3nusikoB u Ap. MarepuanoseneHue [ DJIEKTPOHHBIN pe- YyeOHoe nmocodue 2016 SEC "JTans"
cypc]
8.2. JlonosinuTeIbHAS JIUTEPATypa
Tun (yueOHUK, yueOHOE KOHH%CTEO B
HAY4YHOM
Ne nocooue, yueoHo-
ABTOpPBI, COCTABUTEIHU 3ariaBue (3aroJjioBoK) I'oa uznanus oudbamorexe /
n/n MeTOoanYecKoe mocoome,
HaunmenoBanmue
NPaKTHKYM, AP.) 3EC
1 | ®.A. T'apudynnun, P.I11. MarepuranoBeieHUE U TEXHOJIOT U KOH- 2013
Y4ebHO-MeToIn4ecKoe " "
Atonos, B.B. Xunskos CTPYKLMOHHBIX MaTe€pHaIOB [ DJIEKTPOH- HocobHe 5bC "IPRbooks
HBIN pecypc]
2 | O.A. Macauckuii u 1p. MarepuranoBeieHuE U TEXHOJIOTUHU KOH- 2015 SBC "ZNANIUM.
CTPYKIIMOHHBIX MaTepHUa-IoB VYuebHoe nocobue COM"
[D5eKTpOHHBIH pecypc]
3 | I'.IL. ®ertucos, ®.A. MatepuanoBeeHUE U TEXHOJIOTUS MaTepu- 2014 ObC "ZNANIUM.
9 VYueOHuK ;
["apudynnnn aJI0B [ DNEKTpOHHBIN pecypc] COM
4 | IO.II. Connues, E.N. CrieunanbHble MaTepUalbl B MAIMHOCTPOe- | YUeOHUK 2014

[Tpsixun, B.YO. Iupaiinen;
nox pex. FO.I1. Conniea

HUHU [ DIIEKTPOHHBIN pecypc]

9BC "IPRbooks"

! Vxazvieaemcs konuuecmeo 9x3. s neuammuwix u30aHut, Os S1eKmpoHHbIX u30anuii — naumenosanue I5C.




8.3. Ilepeuenb mpogeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMALMOHHBIX CHPABOYHBIX

CHCTEM
Tun (y4eOHuK,
yueOHoe nocodue,
Ne yueOHo-MeToauveckoe | KosuyecTtBo B
bubanorpadguyeckoe onucanme
n/n nocodue, NPaAKTUKYM, | OudIHOTEKe
ayJamo-, BUJ1e0nocoous
U 1p.)
YyeOHoe 11oco0Oue I BBIITOJIHEHUS r-103
71a00paTOPHOTO MPAKTHUKYMA 110 KypCy JaGoparopHiii (MeToueCKuit
1 |«MarepuanoBeaeHHne» s TEXHUYECKUX
. IIPAKTUKYM KaOuHET
HanpaBJIeHUH MOAT0TOBKM OakanaBpos/ ['.B. KadepbI)
Knesuos [u np.]. — Toaparmu: TI'Y, 2016.- 170 c.
Kypnan «BecTHUK MarHUTOrOpPCKOro
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 MeTamryprusi»
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 Hanmenosanue IO PexBHU3UTHI normsgpa
n/n (nata, HOMep, CPOK ACHCTBHUA)
1 | Windows: noroBop Ne 757 ot 04.07.2018r., cpok
JIeHCTBUSI — OECCPOUHO;
WinPro 10 RUS Upgrd OLP NL Acdmc
KOHTpakT Nel653 ot 14.12.2018, cpok
JeNCTBHUS — OECCPOUHO;
2 | Office Standart: noroBop Ne 757 ot 04.07.2018r., cpok
JeHCTBHS - OECCPOUHO;
Office Standart 2016 Russian
koHTpakT Ne 727 ot 20.07.2016, cpoxk
JIEHCTBUSI — OECCPOUHO;
3 | Mirapolis Human Capital Management moroop Ne 42/02/22 - K or

02.02.2022 no 31.08.2022

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




HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U

Ne JAP. 00bEKTOB /IJIsl IPOBEIeHUs
. IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA
n/m | NPaKkTHYeCKHUX U JIA00PATOPHBIX 3aHATHIA,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0yuarmmxcsi (HOMep ayAUTOPHH)
JlabopaTtopus "KoMmrbroTepHoe CTOJ1bl yUEHUYECKUE IByXMECTHBIE, CTOJI
MOJIeIMpOBaHue (PU3MYECKUX MpoIeccoB” IIpenoaaBaTebCKUM, CTYIbs, 10CKa
VYyeOHast ayTuTOpus AJIsl IPOBEACHMUS ayauTopHas (MenoBasi), IpOEKTOp, IKPaH,
3aHSATHN JCKIMOHHOTO THITA. Y4eOHas aKyCTUYECKasl CUCTEMA, KOMIIBIOTEP
ayJTUTOPHS JIsl IPOBEJCHUS 3aHATHIMA MpenoaaBaress, KOMIbIOTEPHbIE CTOJIBI,
CEeMHHAPCKOT0 TUIA. Y4eOHast ayIuTOpHs Ui | KOMIIBIOTEPHI CTyJeHYeCKue, Kadeapa
1 | KypcoBOro npoeKTUpOBaHuUs (BHIIOTHEHUS
KYpCOBBIX paboT). YueOHast ayIuTOpHst UIs
MIPOBEICHUS TPYIIIOBBIX U MHIUBUIYaTbHBIX
KOHCYJbTAIMU. YueOHas ayaiuTopust IJis
MIPOBEJICHUS 3aHATUN TEKYIIEro KOHTPOIS U
MIPOMEXKYTOUHON aTTECTAIUU.
E-105
VYyebHas ayuTOpHs AJi IPOBEACHUS
3aHSATHUN JEKIIMOHHOTO THUIA. Y4eOHas
o CTonBl yYEeHHUECKHE TPEXMECTHBIE
ayJIUTOPHS JIJIsl IPOBEACHUS 3aHATHIA .
(MOHOOJIOKH) CTOJI MPEIo aBaTeIbCKUMI,
CEMHHApPCKOro TUMa. Y4eOHas ayTuTopus AJis .
CTYJI PENo01aBaTeIbCKUH, T0CKa
KYpPCOBOTO MPOEKTHUPOBAHMUS (BBIMIOTHEHUS
aynuTopHas (MenoBasi), Kadeapa
2 | KypcoBbIX paboT). YueOHast ayJuTOpHs s 9
HaIoJIbHAas, SKpaH HaBECHOM,
MIPOBEJICHUS TPYIITOBBIX U WHINBHTYATbHBIX o
. CTAl[MOHAPHBIN IPOEKTOP, IPOLECCOD,
KOHCYNbTalnil. YueOHas aynuTopus s
. MBIIIE KOMIIBIOTEPHAS TPOCTPAHCTBEHHAS,
MPOBEACHUS 3aHITHI TEKYIEro KOHTPOJIS U
. MyJBT A7 IPOEKTOpa
MIPOMEXKYTOUHOM aTTECTAlUU.
E-214
[Tomemenue m1si camocToATedbHOU paboThl | CTONBI YUEHUYECKHE, CTYTbs
3 | obyuarommxcs [-401 yuennyeckue, [IK ¢ Bbixogom B ceTb
WNHuTtepHer
[Tomemenne ms camocTosITeNbHOU PaboThl | CTONBI-TIAPTHI ABYXMECTHBIC, CTYIIbS, CTOJ
obyuaromuxcs /1-409 IIpenoaaBaTeIbCKU-, CTYJ
IpenojaBaTebCKUM, MepeiBUKHAs JJOCKa,
4 JKpaH, IpoLeccop, IIPOEKTOP,

KOMITHIOTEPHBIE CTOJIBI, KOMITBIOTEPHI JIJIS
CTYJIEHTOB C BBIXOJJOM B CE€Tb HMHTEpHET,
KOMITHIOTEP MpeToaBaTesl.
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