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PABOYAA ITPOI'PAMMA JUCHHUITJINHBI

MeTasiioBeieHHe U TepMHUYecKasi 00pad0oTKa MeTA/UIOB U CIVIABOB

(HaumeHo8aHUE OUCYUNTUHDBL)

110 HAITpaBJICHUIO ITOATOTOBKHU (CHCLII/IaJ'ILHOCTI/I)

2.6.1. MertaminoBeaeHue u TepMuueckas 00paboTka METaJIJIOB U CILIABOB

(KOO U HauMeHO8aHUe HaANPABIeHUss NOO20MO8KU, cneyuaivHocmu 6 coomeemcmsuu ¢ @I'OC BO)

(ranpasnennocms (npogunn))

dopma oOyuenus: OuHast

I'ox mabopa: 2025

O6mras Tpynoemkocts: 3 3E

Pacnpe)le.ﬂe}me YaC0B JUCHHUIIMHBI IO CEMECTPpaM

CemecTp/Kype 6

®opma KOHTPOJISA OK3. Hroro
Bua zansaruii
Jlexuun 6 6
JlabopaTopHbie 2 2
[IpakTnueckue 0 0
PykoBOJCTBO: KypcoBbie paboThl (poekThi) / PT'P 0 0
[TpomesxyTouHas aTTecTanus 0 0
KonraktHas pabora 8 8
CamocTosiTenbHas padoTa 64,35 64,35
KonTpons 35,65 35,65
Hroro 108 108




Pabouyto mporpamMmy cocTaBuiI(H):
[Ipodeccop kadheaper HMuM n.1.1., nonent Knesuosa H.A.

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

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

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

OtcyrcTBYyeT

Penensent

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

Pabouas mporpamma qucuMIUIMHEI coctaBieHa Ha ocHoBaHuu OI'OC BO u yuebHOTrO miiana
HAIPaBJICHUS TIOATOTOBKH (CHEIIMATHHOCTH)
2.6.1. MeTaysioBe/ieHHe U TEPMHUUYECKas 00padoTKa MeTA/VIOB M CILIABOB

Cpoxk aeiicTBusi padoueii nporpaMmmsl Jucuunianubi 10 01.10.2029 r.

YTBEPXIEHO

Ha 3acenannn xadenpsr COMQuPII

(mpotokou 3acenanust Ne 2 ot «16»ceHtsiops 2024 1.).



1. Ileaib 0cBOEHUA TUCHUILIHHBI

HCJ'IB OCBOCHHA OUCHUILIMHBI — AaTbhb HPCACTABJICHHUEC O B3aMMOCBA3HM MECXKAY COCTaBOM,
CTPOCHHUEM H CBOMCTBaMH MarcpuajioB U 3aKOHOMCPHOCTU HUX HU3SMCHCHUA IO BO3JICHICTBUEM
BHCITHHUX (baKTOpOBZ TCIIJIOBBIX, XUMHWYCCKUX, MEXaHHUYCCKUX, SJICKTPOMArHuTHBIX u
paadrnOaKTUBHbIX.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

I[I/ICI_II/IHJII/IHLI U INpPaKTUKKW, Ha OCBOCHHH KOTOPBIX 6a31/1pyeTc;1 JaHHass JUCHHMILIMHA:
MCTOJHKA ITIOCTAaHOBKH U ITPOBEACHUA SKCIICPUMCHTA.

JIMCIMTUIMHBL ¥ TIPAKTHKH, JJI1 KOTOPBIX OCBOCHUE JTAHHOW UCIMILIMHBI HEOOXOAMMO KaKk
MpeIIIecTBYIONEe: 3aKOHOMEPHOCTH PA3pPYIICHUS METAUIMYECKUX MATePUATIOB MPHU Pa3ITUIHBIX
BUJIaX HArpy)XEHHsl, TIOJrOTOBKA M CJaya TOCyIapCTBEHHOTO 3K3aMEHa, HayyHbIC HCCIICOBAaHUS,
NpEJCTaBICHUE HAyYHOTO JOKJIaga 00 OCHOBHBIX pe3ylbTaTax IOATOTOBICHHONH Hay4YHO-
KBATH(UKAIIMOHHON PabOThI (UCCEPTALIHH ).

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs1

dopmupyeMbie H
KOHTPOJINpyeMble
KOMIIeTeHIIUH IInanupyemMsble pe3yJbTaThl 00yUeHHs

(xon u
HaWMEHOBAHHE)

------ ---- | 3HaTh: TEXHOJIOTMYECKHUE IPOLECCHl IMOIYYEHHs] NEPCHEKTUBHBIX
MaTepuajoB U IMPOU3BOJACTBO M3 HHMX HOBBIX M3JAEIUN C Y4ETOM
NOCJEICTBHM U1 00111eCTBA, YKOHOMHUKH U SKOJIOTHH
YMeTh: 000CHOBBIBaTH W ONTHUMM3UPOBATH TEXHOJIOTMYECKHE
IIPOLIECCHI TIOJyYEHUS MIEPCIEKTUBHBIX MaTEPUAJIOB U IPOU3BOICTBO
U3 HUX HOBBIX M3JENUN C y4eTOM TMOCJIEICTBUN g OOIIecTBa,
HSKOHOMHMKH U HKOJIOTHH
Bnaners:  cocOOHOCTBIO M TOTOBHOCTBIO — TEOPETUUYECKHU
00OCHOBBIBaTh M ONTHMHU3UPOBATh TEXHOJIOTMYECKHUE IPOLIECCHI
MOJIyUYEHUsI MEPCIEKTUBHBIX MAaTepUaAlOB U MPOU3BOJICTBO U3 HUX
HOBBIX M3/IEJIHH C y4eTOM IMOCIEACTBUM I O0IIECTBa, IKOHOMUKH
Y DKOJIOTUU




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI

®DopMbI TEKYLIETO

Bug . KOHTPOJIs
MOL[y.]'[L o HaumeHoBaHHe TeM 3aHATHH
yueOHoM . Cemectp | O0beM, 4. banabl | UHTEepakTuB, 4. (HauMeHOBaHUe
(paznen) (yueOHOii padoThI)
padoThI OLICHOYHOI' 0
cpeacTna)
MuTOM Jlek. Kpucrannmueckoe ctpoeHue TBepabx Ten. da3oBele 6 2 - - Omnpoc
NpeBpalleHus] B METAJUTMUECKHX cIuiaBax. ®a3oBbie
NpEeBpaIleHHs] B METAJUTMUECKHX CIUIaBax
J1ao. VcnbiTanne 0OpasIioB Ha PaCTsHKCHUE, YAAPHYIO 6 2 - - TecTrl
BSA3KOCTh, YCTAIOCTh
Jlex. ®a30Bble IPEBPALLEHUS B TBEPAOM COCTOSHUU. 6 2 - 2 Omnpoc
Tepmudeckas 00pabOTKa METAIIOB U CIUIABOB U
CoBpeMeHHbIE Jlek. Merannuueckue U HeMeTaNIMueCKUe MaTepUabl. 6 2 - 2 OHpOC
Marepuasbl Hanomatepuaisl
Hroro: 8 -




5. O0pa3oBaTebHbIE TEXHOJIOTHU

[Ipu peanuzanuu JTaHHOW JUCHUTUIIMHBI UCTIONIB3YIOTCS CIEAYIOIINE TEXHOJIOTHU:

TexHonorus TpagAULIMOHHOTO O0yUYEHUS — MpeIaraeT TPaJuIUOHHYIO [T0CJIEI0BATEIbHOCTD
M3Yy4YEHUsI HOBOT'O MaTepuaia.

NudopmaninoHHble TEXHOJIOTUU — TMPEUIaraloT MCIOJIb30BaHHE KOMIIBIOTEpa BO BpeMs
MPOBEJICHUS 3aHATUM.
HHTepakTUBHBIE TEXHOJOTUU — TMpEeAJiaraloT AHaloroBoe oOydeHue, B XOAe KOTOPOro
OCYIIECTBIISICTCA B3aMMOJICUCTBUE MEXKIY CTYJCHTOM M IIpenojaBaresieM, Ju00 MexIy
CTyJIEHTaMH, HCIOJIb30BAaHUE MeETO/la OOy4YeHUs «MO3TOBOl MITYpM», HCIOIb30BaHHUE
DJIEMEHTOB TMPOOJIEMHOTO OOYYCHHsI B BHJE HAIWYHS BOMPOCOB MPOOJIEMHOTO XapakTepa B
nabopaTopHbIX paboTax U TpeOOBaHUIl aHAIM3a MOJYYEHHBIX PE3YyJIbTATOB C MOCIEIYIOIINM
BBIBOJIOM I10 SKCIIEPUMEHTAIBHBIM U PACUETHBIM JIaHHBIM.

6. MeToauyeckne yKazaHusl 10 OCBOCHHUIO M CUMILIUHBI

VYyeOHasi JesTeNbHOCTh CTY/ICHTA B MPOLIECCe U3YUEHHUs TUCHUILIMHBI «KOHCTPYKIIMOHHOE
MaTepHUAIOBEICHUE» COCTOUT M3 KOHTAKTHON (POpMBI pabOTHI ¢ MpernojaBaTeiIeM B ayAUTOPUU U
CaMOCTOSITENIbHOM paboThl. [l yCHEemHOro OCBOEHHS UCHUIUIMHBI SIBISETCS 00sA3aTeIbHBIM
MOCEIICHHUE JICKIIUN, TIPAKTUYECKUX U J1a00paTOPHBIX 3aHATUH M HHBIX (OpM paboTHI.

[Ipu BbIoONHEHHMH abopaTOpHBIX pabor wucnonsdytorcs MY: I['.B. Kiuesuos, M.A.
Beiboiimk, H.A. KnesnoBa, JI.LU. Ilomoma. JlaGoparopHblii MNpPaKTHKyM II0 KypCy
«MarepuanoBeieHUEe» ISl TEXHHYECKUX HAIMpPaBJICHUN MTOATOTOBKU OakanaBpoB. - TombsatTu: TI'Y,
2016.- 170 c.

Kaxxnas u3 mpaktuueckux pabOT 3aBepIlIaeTcsi BHIMOIHEHHEM TECTa, KOTOPBIM MO3BOJISIET
CTYJIEHTY OLICHUTbh YPOBEHb OBJIAJACHUSI U3y4a€MOU TEMOM.

[Io OkOHYaHWIO H3y4YEHUS IHUCLUIUIMHBI IPOBOJAUTCS TECTUPOBAHHUE B KOMIIBIOTEPHOM
KJ1acce.

CamoctosiTenbHast ~ pabota  cTyAeHTOB 1o  guctumiuumHe — «KoHCTpyKIHOHHOE
MaTepHaJIOBEICHUE» HUMEET 0cO00€ 3HAueHHE, MOCKOJBKY IMO3BOJIIET MEPEeUTH OT (HhOPMaTBLHOTO
BBITIOJIHEHUS] OIPENECIEHHBIX 3aJaHuil NpPU IACCUBHOM pOJM CTYAEHTa K IO3HABATEIbHON
aKTUBHOCTH ¢ ()OPMHPOBAHHEM COOCTBEHHOTO MHEHHMS MPHU PEUICHUHU MMOCTABICHHBIX MPOOIEMHBIX
BOIIPOCOB U 3a/ad4.

CamocrosiTenpHasi paboTa CTYICHTOB CIY>KHUT MOJYUYCHUIO HOBBIX 3HAHUH, YIIOPSIOUYEHUIO U
yrayOIeHUI0 UMEIOIIUXCS 3HaHUH, POPMUPOBAHUIO TPO(HECCHOHATFHBIX HABBIKOB U YMEHU.



7. OneHOYHbBIE CPeACTBA

7.1. IlTacopT OLIEHOYHBIX CPEACTB

Cemectp Koa xoHTpO/IMpyemMoil KOMIIeTeH UM HaumeHoBaHue
(MJ1M ee 4aCTH) OLIEHOYHOI0 CPeACTBA
6 3HaTh: TEXHOJIOTMYECKHE Tpouecchl | Tecmosvie 3a0anus Ne 1-4
MOJTyYCHUS MEePCHEKTUBHBIX | Bonpocwl k sx3ameny Nel-19

MaTepHalioB U MPOU3BOACTBO W3 HUX | Tecmosvie 3adamnus Ne 5-8
HOBBIX U3/EIUHI C y4E€TOM MOCIEACTBUM | Bonpocwt k sxzameny No20-40

IUIA 0OIEeCTBA, SKOHOMHUKH U SKOIOTHH | Tecmoswvie 3a0anus Ne 8-10

YMmeTb: 000CHOBBIBATh U | Bonpocwl k sx3ameny No 41-44
ONTUMHU3UPOBATh  TEXHOJOTUYCCKHE
MPOIIECCHI TMOTYYCHUS TEPCIEKTUBHBIX
MaTepHaiOB M IMPOU3BOJICTBO M3 HHUX
HOBBIX U3JICIHI C YYETOM MOCIICICTBHMA
IUIA 00IEeCTBA, SKOHOMHUKH U 3KOJIOTHU

Bnagets: CIIOCOOHOCTBIO u
TOTOBHOCTBIO TCOPCTUYICCKHA
000CHOBEBIBATH nu OIITUMU3UPOBATH
TEXHOJIOTHYCCKHE MMponeCCChI
MOJIYYCHU A MNCPCIICKTHUBHLIX

MaTepI/Ia.HOB nu HpOI/I3BOIICTBO N3 HHUX
HOBBIX U3/ICIIHIA C YY4ETOM TIOCIICICTBHIA
IUIA 00IIeCTBa, 3KOHOMHUKHU U 3KOJIOTUH

7.2. TunoBble 3aaHus WJIM HHBIC MaTepHaJbI, HEOﬁXOI[I/IMLIe AJIA TEKYHIEero KOHTPOJIst

7.2.1. TecThl

(naumenosanue oyeHouHo20 cpeocmsa)

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

Tema «/ledeKTbl KPUCTATINYECKOT0 CTPOCHUS»
3amanve 1. MOXHO JIM MHKPOTPEUIMHBI U JAPYrHE€ MHUKPOHECIIOIMIHOCTH METajla OTHECTH K
nedexTam Kpuctamumueckoro crpoerus? K kakum?

A) na, K TOBEPXHOCTHBIM;

b) ner;

B) na, Kk THHEHHBIM.
3amanwne 2. Kakas pemerka 6omnee miotHo ynakoBana: 'K wmm I'TIY? [Touemy?

A) I'TIY, T.K. B HE#l O0JIBIIIE AaTOMOB;

b) 'K, T.x. y He€ MeHbIlIe TepHoJ] PEeLIeTKH;

B) mioTHOCTB ymakoBKM OIMHAKOBAs, T.K. OHU UMEIOT OAMHAKOBOE KOOPIMHAIIMOHHOE YUCIIO.
3ananue 3. Uem o0ycioBiieHa BBICOKAs AIEKTPOIPOBOJAHOCTh METAJLIOB?

A) HanmuneMm J1e()eKTOB KPUCTALITMYECKOTO CTPOCHHUS;

b) nanuuuem cBOOGOIHBIX AJIEKTPOHOB;

B) xpucramindeckum CTpoeHHEM MeTallia.
3amanne 4. Kakue nedexTbl KpUCTAUIMUECKOTO CTPOSHHUS OKA3bIBAIOT BIHMSHUE HA MEXaHUYECKHE
CBOICTBa METAJIJI0B?

A) ToueUHBIE,

b) nunetineie;



B) moBepxHOCTHEIE.
3anmanue 5. MOXHO JIM Ta30BbIC MMy3bIPU B METAIIJIE CUUTATh OTACIBbHOMN (a3oii?
A) na;
b) uer;
B) na, ecniu oHM 3an0JTHEHBI KAKUM JIUOO T'a30M, a HE IIPOCTO BO3/1YXOM.

Tema «Kpucranauszanus MeTaJIOB U CILJIABOB»
3ananue 1. C yeM cB3aHO MOSIBJICHUE BBITSHYTHIX ACHIPUTOB IIPU KpUCTAIIU3ALUN?
A) c HEepaBHOMEPHOCTBIO OXJIaXICHHUS CIUIaBa,
b) ¢ HanpaBI€eHHBIM OTBOJOM TEILIA;
B) ¢ MenneHHBIM OXJIaKIEHUEM CILIaBa.
3anganue 2. J{71s yero UCnoab3yoT MOTUGUIIMPOBAHNE CTATH?
A) s yCKOpeHusl rpoliecca KpUCcTauIn3alliyg;
b) nng u3MeHeHus XUM. cocTaBa B Hy>)KHOM HallpaBJICHUH;
B) ans nomyuenus: MeNKoro 3epHa.
3ananue 3. OT yero 3aBUCUT pa3Mep KPUTHUECKOIO 3apo/Ibliia TBEpAoH (a3bi?
A) OT THNa KPUCTAIITUIECKON PEIIETKH;
b) ot crenenu nepeoxnaxaeHus;
B) ot Temneparypbl KprcTaUIU3AIHH.
3amanue 4. YTo mpon30UIeT, €CIIU KUIKUNA CIIJIaB OXJIAXKIATh C OUYE€Hb BHICOKON CKOPOCTHIO?
A) OH OBICTPO MpEBpPATUTCS B TBEPABIN pacTBOp 6€3 00pa3oBaHUs ICHIPUTHON JTUKBALINU;
b) on nepeiiner B TBepi0€ cOCTOSTHUE O€3 KPUCTATUTN3ALINM;
B) on GbicTpo IpeBpaTUTCS B TBEPbIA PACTBOP C OUYEHb CHIIBHON JACHIPUTHOM JIMKBAIHEH.
3ananue 5. OT yero BO3HUKAET JACHIPUTHASI TUKBALINSA?
A) OT OBICTPOTO OXJIAXKACHHUS CIIJIaBa;
b) oT HepaBHOMEPHOIO OXJIaXK/IEHUS CIIaBa;
B) ot pa3Hoii Temneparypsl M1aBIeHUs] KOMIOHEHTOB.

Tema «/lmarpaMmbl COCTOSIHMS CIJIABOB OMHAPHBIX CHCTEM)
3amanue 1. UTo o01iero Mexay SBTeKTHYECKUM U IEPUTEKTUUECKUM MPEBpaIeHUsIMU?
A) OHM IIPOTEKAIOT MPH MTOCTOSIHHOM TeMIepaType;
b) B 00oux citydasix o0pa3yroTcsi reTepOreHHbIE CTPYKTYPBI;
B) nBe (a3 00pa3yrorcsi 0 JHOBPEMEHHO.
3ananue 2. OOpa3zyercs 1M JEeHAPUTHAS JMKBALUSA B MPOLECCE MEPUTEKTUYECKOTO MpEeBpaIeHus?
[Touemy?
A) HeT, T.K. KpUCTaJUIU3UPYIOTCS 2 TBEpbIe (ha3bl;
b) na, xpucramnMszanus crulaBa BCEr/la COINPOBOXKIAETCs OOpa3oBaHUEM JEHIPUTHOU
JIMKBAITHECH;
B) HeT, T.K. nEpUTEKTUUYECKOE NTPEBPALLIEHUE IPOUCXOANT IIPU ITOCTOSHHOMN TEMIIepaType
3ananue 3. Kakue ycrnoBus He00X0AUMBI 1711 00pa30BaHusl 0ECKOHEUHOTO Psijia TBEPABIX paCTBOPOB?
A) XOpouIo NepeMenInBaTh CILUIaB B IPOLIECCE OXJIAXKACHMUS;
B) uro6b! THI perieTky ObLT OJUHAKOB Y 000MX KOMIIOHEHTOB;
B) 4T0OBI KOMIIOHEHTHI UMENU OJU3KHUE Pa3Mephl aTOMHBIX PaJIUyCOB;
3ananue 4. Kakue CruiaBbl OTIIMYAIOTCS] BBICOKOW MPOYHOCTHIO?
A) onHOda3zHkbIe;
b) 2* ¢azusble;
B) crutaBbl ¢ 9BTEKTHKOM.
3aganue 5. B yeM npenmyIinecTBO S BTEKTUUECKUX CIIJIaBOB?
A) OHM OTIIMYAIOTCS XOPOILIMMU JIMTEHHBIMH CBONCTBaMU;
b) BBICOKOI TIIACTHYHOCTHIO;
B) orcyTcTBHEM NE€HAPUTHON JTUKBALIUU.



Tema «/[uarpaMmma skesie30-yriepoma»
3aganne 1. OTinmvaercss 1AM BBICOKOTEMIIEPATYPHBIM O-(eppUT OT HU3KOTEMIIEPATypHOTO 0.
dbeppurta? Ecnu na, To uem?
A) He OTJINYaeTCSl HUYEM;
b) otnuuaercs conepikanueM yriepoja;
B) oTnnyaercst TUTIOM pemeTKH.

3ananue 2. Korna B crutaBe Fe-C npu oxnaxkaeHuu npennoyturenbHee oopasyercs FesC, a korna
rpadut?

A) FesC - mpu MeasieHHOM OXJIaXICHHUH, a rpaduT - Ipu ObICTPOM;

b) rpadut - npu memyienHoM oxnaxaeHuu, a FesC - mpu OpicTpom;

B) 3T0 3aBHCHT OT coepkaHus yIiiepoa B AKHJIKOM CIIaBe, @ HE OT CKOPOCTH OXJIXKICHHUS.
3aganue 3. MeHseTcs M XHUM. cOCTaB XMJKOro ciasa Fe-C mpu oxnaxaeHuM ero A0 Havaia
kpuctauzanuun? Kak?

A) na, yBenuuuBaeTcs koiauuecTso C;
b) ner;
B) npoucxoaur nepepacnpenenenue C, 63 H3MEHEHHsI €ro KOJU4ecTBa.

3ananue 4. Moxno nu o muarpamme Fe-C ompenenuth xonmuuectBo C B deppure, a TaKxke
KoM4ecTBO (peppura B ctanm?

A) Her;

b) na, HO TosBKO KONHUecTBO C B eppuTe;

B) na, HO TOJIBKO KOJTMYECTBO (eppHUTa B CTAIIH.

3ananue 5. [louemy ¢ yBenuuenuem konnyectBa C B ctaiiu €€ TBEPAOCTh yYBEIUUUBAETCA?
A) yBenmunBaercs konmuecTBo FesC B cTpykrype;
b) yBennumnBaeTcs mIOTHOCTh CTaNH;
B) cam nementur (FesC) cranoBuTcs 00Jiee UCKaXEHHBIM.

Tema «¥YriepoaucTbie M J1eripOBaHHbIE CTATH»
3ananue 1. Kakue ctanu Ha3bIBaIOT yIJIEpOIUCTBIMU?
A) cTanu ¢ OOJIBIIUM COJEP)KAaHUEM YTIIEPO/Ia;
b) cranu, B KOTOPBIX OTCYTCTBYIOT JIETUPYIOIINE AJIEMEHTHI,
B) cTanu, B KOTOPBIX OTCYTCTBYIOT IPUMECH.

3aganue 2. OT 4ero 3aBUCUT KAa4eCTBO cTajn?
A) OT HAIUYUS JIETUPYIOIINX AJIIEMEHTOB;
b) ot conepkanus yriepona;
B) ot cioco6a BBITLUTaBKH.

3ananue 3. [ yero mpoBOAAT JIETMPOBaHUE CTaIe?

A) 175 OBBIIIEHUSI MEXaHUYECKUX CBOMCTB;

B) nns noBeIIeHNs KadecTBa CTaNM;

B) nns npunanus ocoO6bIX CBOUCTB (TETIIOCTONKOCTH, KOPPO3UOHHON CTOMKOCTH U T.J.).
3ananue 4. Kakue mpuMecH B CTaJIM CUYUTAIOT BPEAHBIMU?

A) Bce;

B) Bce mpumMecu HeMeTaNIOB;

B) tonbko P u S.
3ananue 5. [lo kakoMy NPUHLKITY CTAIH JENAT Ha KOHCTPYKIMOHHBIE U HHCTPYMEHTAJIBHBIE?

A) TI0 KOJIMYECTBY YIJIepoa;

b) no naznauenuio;

B) no xonuuecTBy JIErMpyOUMUX HIEMEHTOB.



Tema «Uyrynsn»
3aganue 1. Yem OTIMYarOTCA YyT'YHBI OT CTaIu?
A) KOJMYECTBOM YIJIEpOa;
b) ctpykTypoii;
B) cnoco6oM nonyueHus.
3aganue 2. Kakue UMEI0TCs MPEMMYyIIECTBa YyT'YHOB, [0 CPABHEHUIO CO CTATIAMU?
A) oHu OoJiee IenieBhIe;
b) onu 6osee npoyHbIE;
B) orm 0051a12F0T TyYIITMME TUTSHHBIMU CBOMCTBAMHU.
3aganue 3. OT yero 3aBUCUT MIPOYHOCTh UyryHa?
A) ot popmel rpaduTa;
b) ot xonmmuecTBa rpadura;
B) ot MeTannuueckoil OCHOBBI.
3ananue 4. [louemy Genblil UyTyH HE UCMONIB3YIOT KaK KOHCTPYKIIMOHHBIN MaTepuan?
A) OH OuY€Hb 10POro;
b) on HerocTaTOYHO TBEPABIN;
B) on HE0CTaTOYHO MITACTUYHBIM.
3ananue 5. Kakoil yyryH nonyduTcs rnocie oTxura 6eaoro ayryHa?
A) cepblif;
b) xoBkwif;
B) BbICOKOIIPOYHBIH.

Tema «Tepmuueckasi 00padoTKa cTagan»
3ananue 1. Jns Kakux MaTepuanoB MPOBOASIT TOMOT€HHU3AIIMOHHBIN OTKUT?
A) 175 YUCTBHIX METAJIJIOB.
b) nns omHO(a3HBIX CIUIaBOB.
B) g MHOTOGa3HBIX CILIABOB.
3aganue 2. JlOsg KakuMX MaTepuajJoB BO3MOXKHO TIPOBEJIEHHE 3aKalKu 0e3 MNOIMMOpP(HBIX
IpeBpalieHuit?
A) IS YUCTHIX METAIJIOB.
b) nns onHO(a3HbIX CIUIaBOB.
B) ans MHOTO(a3HBIX CIIaBOB.
3amanue 3. MOXXHO JIM OJTYyYUTh CapOUT OTITYCKa, TPOBOAS OTIYCK Tipu 350-450°7
A) Her;
b) na, ecnu mpoBOAUTH €0 OUYEHB JJINTEIBHOE BPEMSI,;
B) na, HO TONBKO TSI YTIEPOAUCTHIX CTANEH.
3aganue 4. [louemy ¢ yBEIMYEHUEM CKOPOCTH OXJIAXKICHHS TBEPJOCTh CTAlld BO3pacTaer?
A) yBenuuMBaeTcs JUCIIEPCHOCTD CTPYKTYPbI
b) yBenuuuBaeTtcs 3aKanoqHoe Hanps>KeHUe
B) noBblmaeTcst IIOTHOCTH METaIa
3aganue 5. [IpoBOAAT MM PEKPUCTATUZAMOHHBIA OTKUT JJISI YUCTHIX METAIIIIOB?
A) Ha.
b) Her.
B) /la, HO TOJIBKO NOJUKPUCTAIIIOB.

Tema «TepmoMexannyeckasi H XMMHKO-TepMUUecKasi 00padoTkay
3ananue 1. [louemy TMO He HaxoIUT MIMPOKOTO MPUMEHEHHUS MpH 00paboTKe JeTaneil CloKHOI
dopmbI?
A) oHa NCHIOIB3YETCs TOJIBKO ISl HHCTPYMEHTAJIBHBIX CTalIeH;
b) ona OnaronpusTCTBYET 3apOKICHHUIO TPELIUH Y KOHIEHTPATOB HANPSKEHUS;
B) 3arpyanena mractuueckas aedopManus aetanei CiIoKHON GOpMBI.



3ananue 2. BozamoxxHo nu nmposenenre TMO B manoyriepoauctsix craneit (C<0,2%)?
A) HET, T.K. 3aKaJIKy HA MapTEHCUT TOCJE IUIACTHYECKON aedopMamnuu mpoBOIST TOIBKO
JUIS CpeJiHe- U BBICOKOYTJIEPOJUCTBIX CTajlel;
b) Bo3MoxHO, HO 3 dekTa He OyeT;
B) Bo3mokHO, 1 mupoko ucnoiib3yercs TMO 1u1st TaKuX CTaJIeH.

3amanwue 3. Kakyro TO BbI BBIOCpHUTE IJIs1 JeTANICH, paOOTAIOIMIMX BO BIAKHOM KIHMaTe?
A) IOBEpXHOCTHAs 3aKAJIKa;
b) nemenranus;
B) xpomupoBanue.
3amanne 4. Kakoii Bug XTO Bel mpenmnodrere i oOpaOOTKH HAIPaBISIOMIMX HUTOK TKAIKUX
CTaHKOB?
A) 1IeMeHTaIuIo;
b) azotupoBanue;
B) 6opupoBanue.
3amanwue 5. [IpoBoasT nu ieMeHTaIuIo ctanu 45 nociie 3akainku e€ Ha MmapTeHcuT? [louemy?
A) ma, T.K. 1OcJie IEMEHTAIlUU TPOBOAST 3aKalKy, U MpeAblayIIas o0padoTKa HE UTpaeT
poiu;
b) Her, T.K. mocie 3aKanKy IEeMEHTAIUI0 HE MPOBOJIAT;
B) na, T.x. B mpoliecce eMEeHTaIi MapTEHCUT pacraia&Tcsl.

Tema «MHCTpYMEHTAIbHBIE CTAJIN»
3ananue 1. Jlo kakux t® Mory paboraTh HETEIJIOCTOMKHE HHCTPYMEHTAJIbHbIE CTAIN?
A) o 150-200° C;
b) o 200-300° C;
B) no 300-400° C.
3aganue 2. Yto obGecneunBaeT NOIyTEMIOCTONKOCTh HHCTPYMEHTAIBHBIX CTasIei?
A) BIIenSIOMMKECS IPHU OTIycKe Kapoosl Cr;
b) nerupoBannsiii FesC;
B) nerupoBannslii peppur.

3amanne 3. B xakom ciiydae TemmepaTrypa OTHycKa (CTapeHHs) TeTUIOCTOMKUX CTajeil BBIIIE: TpU
KapOMIHOM YIPOYHEHUU WJIM UHTEPMETAJUIUTHOM YIIPOUHEHUN?
A) npu kapOuIHOM;
b) npu nunTEepMeTaIIIUIHOM;
B) ogunakoBeie.
3ananue 4. J[ns 4ero mpoBOAST MHOTOKPATHBINA OTITYCK OBICTPOPEKYIIUX CcTaIei?
A) g monmy4deHus 6ojiee MEITKUX KapOUIOB;
b) nns nosyuenus 6osee OAHOPOTHOTO pacpeaesieH s KapOuIOB;
B) a1 noBeIIeHUS MIIACTUYHOCTH CTajeH.
3ananue 5. Kakue cranu Bl BeiOepeTe Ui M3TOTOBIEHUS! PYYHBIX METYHKOB?
A) P12, P6MS;
b) V11A, YV12A;
B) P18, P12d2K8M3.

Tema «IIBeTHBIE CILIABBD
3ananue 1. [loyeMy Maruuii u ero CIuiaBbl II0X0 1ehOpMHUPYIOTCs?
A) y HUX MOBBILLIEHHAs TTOPUCTOCTH;
b) tun pemerku maruaus I'TIY, KOTOpbIi ©IMEET Majo CUCTEM CKOJIbKECHHUS,
B) onu nmetot 2* ha3Hyro CTpyKTYpy
3aganue 2. J{71st 4ero mpoBOIAT CTyIeHYaToe crapenue uteiHbix Al crmaBos?
A) 4TOOBI YMEHBIINTh BHYTPEHHEE HANPSKEHUE NIPU HAarpeBe;
B) uTo0BI co31anock 0obIIIe IIEHTPOB BhIICICHUH;



B) uT0OBI COKpaTUTH BpeMs CTapCHHUS.
3ananue 3. [Ipu kakom crioco6e authst Al crmaBsl OyayT 001a7aTh HAMMEHBIIEH TTOPUCTOCTBIO.
A) TIpH IUTHE B MecUaHble (POPMBI;
b) npu nuThE B KOKUIIB;
B) nmuThe 10 BBITUIABIISIEMBIM MOJICIISIM.
3ananue 4. Kakue daser oopasyer Si ¢ Al B cunymunax?
A) TBepbIe pacTBOPHI BHEIPCHUS,
B) TBepabie pacTBOPHI 3aMEIICHUS;
B) aBrekTHKy + KpucTaLIb Si.
3ananue 5. Uto obecnieunBaet xapornpodHocTsb ciiaBam Al-Cu (wampumep, AJ119, AJ133)? [Touemy?
A) HajMYMe OCHOBHOTO JIETHPYHOIIEro i1ementa — Cu;
b) no6asku Mn, Ti, Ni, Zr , 7.k 00pa3yroTcsi MaJIOPaCTBOPUMBIC HHTEPMETALTHIHBIC (a3bl
(Al Cus, Al2Zr);
B) oTnuBKH MpoXoaAT CTAOMIM3UPYIOIINE CTApEHUE.

Kpurepun oneHku:
- OLIEHKA «3aYTE€HO» BBICTABIIAETCS CTYIEHTY, €CIM IPaBUIbHO OTBedeHOo Oosee, ueM Ha 40 %
BOIIPOCOB;
- OLICHKA «HE 3aYTEHO» BBICTABJISAETCS CTYIEHTY, €CJIM IPaBUIIBHO OTBEUEHO MeHee, 4yeM Ha 40 %
BOIIPOCOB..

TeMbl NcbMEHHBIX padoT

(He mpenycmotpenst)

7.3. OueHo4Hble cpelcTBAa [IJIsl NMPOMEKYTOUYHOH ATTECTAMM IO HTOraM OCBOEHHS

AUCIHUITINHbI

7.3.1. Bonnpochbl K IPOMeKYTOYHOI aTTeCTALNH

Kypc 4
Ne /it Bonpocsl Kk 3k3amMeHy

1 Tunel KpUCTAJUIMYECKUX PEIIETOK U MX OCHOBHBIE XapaKTepUCTUKH. OCHOBHBIE
CBOWCTBA KPUCTAJUIOB: aHU30TPONHSI U TOJTUMOP(HU3M.

5 Tunbl cBs3eil: WOHHAsA, KOBaJeHTHas, Ban-nep-Baanbsca, wMeramnumueckas. HWx
0COOEHHOCTH U BIMSIHHUE HAa CBOWCTBA KPUCTAJLIOB.

3 JledekThl KpUCTAIIIMYECKOT0 CTPOEHUS, FTeOMEeTprIecKasi KiaccuuKarysl.

4 Toueunble naedexTel. MexaHu3Mbl HX 00pa3oBaHUS. 3aBUCHUMOCTh PaBHOBECHOM
KOHIEHTPAllU BAKaHCUM OT TEMIEPATYPHI.

5 Jnddys3us. Mexanuzmsl tuddysuu. Iepsolit 1 BTOpoit 3akoHbl Duka.

6 Jucnokanuu. BnusHue NI0THOCTH AMCIOKAMM Ha IPOYHOCTHBIE CBOWCTBA KPUCTAJLIA.
Kpuas Opunra. Pacuer TeopeTnyeckoi IpOYHOCTH.

v DKCcrepuMEeHTaJIbHbIE 3aKOHOMEPHOCTHU IUIacTUYecKor aedopmanuu. MexaHuueckue
CBOMCTBA U UX XapPAKTEPUCTUKHU.

8 Hedopmarmonnoe ynpounenue. [Ipupona Haknena. Tekcrypa nedopmanuu.

9 1I_[[eq)opMaLu/m HNOJIMKPUCTAINYECKUX TEJ. 36PHOTPAHUYHOE YIIPOUHEHHUE. 3aKOH XOoJl1a-

eTya.
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Pazpyiienue xpynkoe u Bia3koe. TemnepaTypHbIid TOPOT XJIAHOJIOMKOCTH.

Bnusiaue Temrneparypsl Ha CBOMCTBA 1e(OPMUPOBAHHOTO MeTallIa. PekpucTammmsanus

11
Y €€ TUIIBI.

12 MexaHu3MBbI IUIACTHYECKON AeopMaIiui: CKOIbKeHHE, IBOHHUKOBAHUE.

13 MexaHu3Mbl TUIACTHYECKOW JedopMalMi: MEXaHH3M TEOPETUYECKOM IMPOYHOCTH,
MeXaHU3M 1 y3MOHHON NOI3yUYeCTH.

14 Tepmoaunamuyeckne OCHOBBI  (pa3oBeix mpeBpamenuid. (Tepmoannammueckue
HOTEHIMAJIb, (pa30BOE paBHOBECHE, BTOPOM 3aKOH TEPMOIMHAMUKH. )

15 [TonsiTust cucrema, crijas, Ga3a, KOMIIOHEHT, MEXaHHYECKast CMECh.

16 ®Da3bl B Cru1aBax. XMMUYECKUE COCTUHEHUS

17 Kpucranmnuzanus u ee 3tanbl. KpuTudeckuii 3apoablil ¥ 3aBUCUMOCTD €r0 pa3MepOB OT
CTENEHU N1EPEOXJIAKACHHUS.

18 3akoHOMepHOCTH Kpuctaum3anuu. Kpussie Tammana.

19 @a3pl B cruiaBax. TBepable pacTBOPHl M MX THIBL. YCIOBUS HEOIPAHWYECHHOU
pacTBOPUMOCTU. XMMHUYECKHE COCTUHEHUS.

20 Mertoasl noctpoenust nuarpamm cocrosinus. [IpaBuio ¢a3 I'n66ca.

21 OcHoBHble THUIIBI AuarpaMM cocTosHus. IIpaBuna konoxbl. Kpucramumsauus u
CTPYKTYPOOOpa30BaHME CILUIABOB.

29 BnusHue npumecell Ha IpoLecchl KPUCTAUIM3ALMM M PEKOMEHIAUUU II0 HX
MCII0JIb30BaHUIO.

23 Jlmarpamma cocTostHHS xKene30-yriaepos. Da3pl, IMHUN, KPUTHUECKUE TOUKH.

24 I[I/IaeraMMa COCTOSIHUSA kKene30-yraepol. Kpucramuzanus u cTpyKTypooOpa3oBaHue
cTaJieH.

25 3aBHCHUMOCTb CBOMCTB CTaJIEH OT COAEP KAHUSL YTIEPOa.

26 Kpucrannmmszanus u ctpykrypooOpa3zoBanue 0eiabix 4yryHoB. O0JIacTh TPUMEHEHUS.

27 Kpucrannuzanus u ctpykTypooOpa3zoBaHue 0eabix 4yryHoB. O6s1acTh IPUMEHEHUS.

28 Kpucrannuzaiys 1 CTpyKTypooOpazoBaHHe CepbIX 4yryHOB. O0JIaCTh MPUMEHEHMSL.

29 KJ'IaECI/I(bI/IKaHI/Iﬂ cepbix 4yryHoB. CriocoObl mnosiydeHus. BiusHue cTpykTypsl Ha
CBOMCTBA CEPBIX YYTYHOB.

30 ITpeBpanienus B cranu npu HarpeBe. HaciaencTBEHHOCTh ayCTEHUTHOTO 3€pHA.

31 Juarpamma HM30T€PMHYECKOTO _ IpeBpallleHus  ayCTeHHTa. BnusiHue ckxopoctu
OXJIAKJEHUS Ha CTPYKTYPY M CBOMCTBA CTAJIEH.

32 MapTtencutHoe npespaiienne. OCHOBHbIE 0COOCHHOCTH, KHHETHKA MTPEBPAIICHHS.

33 TepmooOpaboTka. Kitaccudukarysi 1 OCHOBHBIE TEXHOJIOTHYECKHE ITAPAMETPHI.

34 3akaska. Ha3HaueHue, BUIbI 3aKaJIKU, CTPYKTYpa CTajel M0oCJIe 3aKaJIKH.

35 [TpeBpameHust py OTITYCKe.

36 Paznuynie CBONCTB MPOIYKTOB 3aKaJKM M OTIyCKa (IJIACTMHYATBIX M 3€PHUCTBIX
CTPYKTYP).

37 BI/IJIVI)I OTIyCKa, WX Ha3HAue€HHE, CTPYKTypa CTajeil IMocie OTIyCKa, pa3iuyus B
CBOMCTBaXx.

38 Orxur 1 n 2 poma. TexHomornyeckue mnapaMeTrpsl U Ha3HAYEHUE OCHOBHBIX BHJIOB
OT)KHUTA.

39 BnusHue nerupyromux 3J€MEHTOB Ha MOJUMOP(H3M jKeje3a M TEXHOJIOTHYECKHe
napameTpbl TEPMUIECKON 00pabOTKH.

40 OcHoBHble BuAbl X TO. CyniHOCTb, TEXHOJIOTHYECKUE TAPAMETPHI, HA3HAUECHUE

41 Krnaccudukaius 1 MapkupoBKa KOHCTPYKIIMOHHBIX MaTE€pPHAJIOB.

42 I{BetrHble crtaBel. CTpOEHME, CBOMCTBA, 00JIACTh MPUMEHECHHS.

43 Hemerannuueckue Marepuanbsl (TJIacTMacchl, pe3uHbl, cTekia) OcobeHHoCTH

CTPOEHMSI, CBOMCTBA, 00JIACTh NPUMEHEHHUSI.
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KoMmo3umnunonHusie
MIPUMEHEHUS.

MaTepHuabl.

OCOOEHHOCTH ~ CTPOCHHA,

CBOICTBA,

o0J1acTh




7.3.2. Kputepuu 1 HOPMbI OLEHKH

®opma
NPOBECHUsA
Kype POBe . Kpurepuu u HOpMbI OLEHKH
NMPOMEKYTOYHOM
aTTecTaluu
4 OK3. OTBe4EHO MOIHOCTHIO Ha 3

«OTJIHUYIHO»

BOIIpOCa

«XOpouo»

OTtBeueHo Ha 3 Bompoca ¢
3aMe4YaHueM

«YZOBJIETBOPUTEIILHO»

OTBeueHO TOJIBKO Ha 2 BoMpoca

«HEYOOBJICTBOPUTECIBHOY

OTBedeHo MeHee, ueM Ha 2
BOIIpOCa




8. YueOHO-MeTOIMUYECKOEe M HH(POPMALIMOHHOE 00ecnedeHne THCIUTITUHBI

8.1. O0s3aTesIbHAs JUTEPATYpa

Tun (y4yeOHHK, yueOHOe

KoaunuecTBo B

Ne nocooue, yueoHo- Hay-nou
ABTOpPBI, COCTABUTEH 3arsiaBue (3aroJi0BOK) Iox n3nanus ondauorexe /
n/n MeToaAnYecKoe nmocoomue,
NpAKTHEYM, Ip.) HaumenoBanue
p > AP 3BC
MartepuanoBeneHle U TEXHOIOTHS
A.M. Anackun METAIINYECKUX, HEMETAINIMYECKUX U IbC
1 . o ’ YuebHuk 2017 "ZNANIUM.
A.H. KpacHoBckuii KOMIO3UIIMOHHBIX MaTepUaoB N
. COM
[DnekTponHsIii pecypc]
9BC
5 B.IL [U[MI/ITpeHKo, H.b. MaTepI/IaJ'IOBCEIGHI/Ie B MallIMHOCTPOCHUU VueGHoe 10coGHe 2016 "ZNANIUM.
Mamnyitnosa [DneKkTpoHHBIH pecypc] COM"
3 | A.B. ITo3aHsikoB. Marepuasosesieue Y4ebHoe mocobue 2016 OBC "Jlanp"

[DnexTpoHHBIH pecypc]

8.2. lonotHuTEIBHAS JIATEPATYPa

Tun (yueOHuk, yaeoHoe

KoaunuecTBo B

Ne nocodue, yuedHo- HayH:mon
ABTOpBI, COCTABUTEIHN 3arsiaBue (3aroJioBOK) I'ox u3panus onobauorexe /
n/n MeTOANYECKoe mocoome,
DpPAKTHKYM, 1p.) HanmeHoBanue
B Sl 3BC
1 | IO.IL Connues, CrnennanbHble MaTepUabl B YueOHUK 2014 9BbC
E. U. lpsixuH, MAITMHOCTPOCHUH [ DNEKTPOHHBIN pecypc] "IPRbooks"
B.IO. [Iupaiinen
2 | O.A. Macanckwuii MarepuanoBeZieHHEe ¥ TEXHOJIOTUH VY4ebHOe mocodue 2015 3BC
KOHCTPYKLIMOHHBIX "ZNANIUM.
MaTepHuaoB [ DJIIEKTPOHHBIHN pecypc] cCoM"




Tun (y4yeOHNK, yueOHOe

KoaunuecTBo B

Ne nocooue, yueoHo- Hay-nou
ABTOpPBI, COCTABUTEJIH 3aryiaBue (3aroJI0BOK) Toa n3nanus oudauoTexe /
n/n MeToauYecKoe nmocoomue,
IpaKTHKYM, Ap.) HanmenoBanme
P > AP 9BC
3 I'.B. KneBuos, du3nka 1 MEXaHUKa Pa3pylIeHUs DNEeKTPOHHBIN 2014 Penozuropuii
H.A. Knesioga, [D51eKTpOHHBIH pecypc] y4eOHUK Ty
0O.A. ®ponosa
4 | T'.Il. ®etucos, MarepuanoBeaeHIe U TEXHOIOT U Y4eOHuk 2014 9BC
®.A. lNapudynnun MaTepuanoB [ DJIEKTPOHHBIN pecypc| "ZNANIUM.

comM"




8.3. Ilepeuyenb mnpodeccuoOHANBHBIX 0a3 JAHHBIX U HMH(OPMAMUOHHBIX CIPABOYHbBIX
CHCTEM

e «BecTHMK MarHUTOrOpCKOro rocyJapCTBEHHOIO TEXHUYECKOTO yHuBepcutTeTa uMm. I'.1.

Hocosay, http://vestnik.magtu.ru

e «BectHuk Camapckoro rocyJapCTBEHHOIO TEXHUYECKOTO YHUBEPCHUTETA.

Cepus:

TEeXHUYECKHE HayKny, http://science.samgtu.ru/node/31

e JIutpé u Metayprus» http://lim.bntu.by
e «Texnonorus Metamuosy http://www.nait.ru

e «IlepcrekTuBHBIE MaTepHaab» hitp://wWww.j-pm.ru

8.4. IlepeueHb NPOrpaMMHOro obecneyeHus

Ne HaumenoBanue 11O KouunuyectBo PexBuU3MTHI 10r0BOpa (1aTa, HOMEP, CPOK
n/n JHUIEH3NH JeicTBHs)
) Horosop Ne 690 ot 19.05.2015r., cpok
1 Windows 1398 JENCTBUS - OECCPOUHO
Hdoroop Ne 690 ot 19.05.2015r., cpok
2 Office Standart 1398 nerctBus - 6eccpouno; Jlorosop Ne 727 or
20.07.2016r., cpok neicTBUs - GECCPOUHO

8.5. Onucanne MaTepHaJbHO-TEXHUYECKO

06pa3OBaTean0r0 nmpouecca mo TMCUIIJInNHE

0a3pl, HeOOXOAUMOM /ISl OCYLIeCTBJICHHUS

HaumenoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, 1a0opaTopuii, MACTEPCKUX U

Ne Ap. 00bEKTOB /15l IPOBeIeHUs!
. Ilepeyens 0CHOBHOTO 000pYyAOBaHHS
I/ | NMPaKTHYeCKHUX U JJA00pPaTOPHBIX 3aHATHIA,
NMOMELIECHHU /ISl CAMOCTOATEILHOMN

padoThl 00y4yaromuxcs (HOMep ayAuTOPHH)

KomnelotepHslit kiacc. YueOHas ayauTOpUs

JUISL TIPOBEACHMSI 3aHATUHN JIEKIIMOHHOTO TUIIA.

VYyeOHast ayaAuTopust AJis IPOBEACHUS 3aHATUI

CEeMMHApCKOro Tumna. YueOHas ayautopus s | CToibl yuyeHUYECKHE JBYXMECTHbIE

pOBEJEHUS J1a00paTOPHBIX paboT. YueOHas | CTOJbl YYEHUUYECKUE, CTOJ KOMITbIOTEPHBIH,

ayIuTOpus NI KypCOBOTO IPOEKTHpOBaHMs | cTon mpenopaasarenbckui, IIK, mocka
1 | (BeImONHEHHST KYpCOBBIX paboT). YueOHas | TPEXCEKIMOHHAs ayauTopHas (MenoBas),

ayIuTOpus JUIsl TPOBEACHMSI TPYNIOBBIX U | CTYJl  IPENOAABATEIbCKUH,  IPOEKTOP

WHIUBUIYAJIbHBIX KOHCYJIbTAIMKA YdeOHas | MyJbTUMEIUUHBIA ,DKpaH I MPOEKTOpa,

ayouTopus  JUId  TIPOBEACHUS  3aHATUH | TymOa BhIKaTHas

TEKYIIEr0o KOHTPOJIE M  MPOMEXYTOUHOM

aTTecTaluu

E-214

JlaGopatopus "TepmoobpaboTKa Crosbl  y4eHHYECKHE JIBYXMECTHBIE

MaTepuanoB" CTYJIbSl YYECHUUYECKHE , JOCKA ayIUTOpHAs
o | E-105 (menoBas), mikadsbl 111 yueOHBIX TOCOOUH,

CTOJIBI 1a0opaTopHBbIe, MHKPOCKOII
MeTaJuIoTr papUUECKU, IUT CHIIOBOM



http://vestnik.magtu.ru/
http://science.samgtu.ru/node/31
http://lim.bntu.by/
http://www.nait.ru/
http://www.j-pm.ru/

HaumenoBaHnue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, J1a00PaATOPHIi, MACTEPCKUX U

Ne ApP. 00bEKTOB /ISl IPOBEAEeHUS
. IlepeyeHb OCHOBHOIO 000PY10BAHMS
n/n | NPaKTU4YeCKUX U JJa00OPaATOPHBIX 3aHATHH,
noMenleHUu i 1Jis1 cCaMOCTOATEIbLHOM
padoThl 00yyarommxcsi (HoMep ayAuTOPUM)
[Tomemenue 1711 CAMOCTOSITENILHON PaOOTHI CToJIBI yYEHUYECKHUE, CTYIbSI YYCHUUECKUE,
3 CTYACHTOB IIK ¢ Bbix0g0M B ceTb MHTEpHET

I-401
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