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KoanuectBo 3ET 3
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Buabl KOHTPOJIA B IK3aMeHbI 3aueTnl Kypcossbie Kypcosrbie KonTpoashbie
cemecTpax: POEKTHI paGoTh (M';af::,:’:wﬁ
¢opmMbI 00yUeHHsT)
5
NoeNe kypcoB
1 2 3 4 5 6 7 8 9 10 11 Htoro
3ET no cemecTpam 3 3
Jlexkuuu 8 8
JlaGopaTopHbie
ITpakTHyeckue
KontakTHas padora 8 8
Cawm. padora 64 64
Kourtposn 36 36
Hroro 108 108
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Pabouas mporpamma coctasiera Ha ocHoBaHuu OI'OC BITO/®I'OC BO u yuebHOTO
IJlaHA HampaBlIeHUs MNOATroTOBKM  (cmeuunanbHOocTH) 22.06.01  TexHosoruu

MaTCpUuaiIoB

(K00 u HaumeHo8aHue HanpasieHus N0020mosKu, cneyuarvHocmu 6 coomgememsuu ¢ PI'OC BO)

PeuensupoBanue padoyeil mporpaMMbl M CUMILVINHBI:

OtcyTcTBYeT

VYuebnas (pabouast) mporpamma ogo0peHa Ha 3acefganuu kadeapst HMuM
(mpotokon 3acemanuss Ne 2 ot «19» 09 2018 r1.).

Penensenr
(OondcHocms, yueHoe 36aHue, cmenety) (noonucs) (U.0. Damunus)
« _» 20 1.

Cpok aeiictBus pado4eil nporpaMMbl JUCHUILIMHBI 10 «30» 09 2023 r.

Nudopmanus 06 aktyanu3anuu padoyeil nporpaMMsbl AU CHHUIIIMHbBI:

ITpoTtokoun 3acemanus kapeapst Ne 1 ot «30» 08 2019r.
[Tpotokon 3acenanus kadeapst Ne 1 ot «31» 08  2020r.

[Tporoxon 3acenanus kadeapst Ne 2 ot «31» 08  2021r.

[TpoTtokoun 3acemanus kageapsl No  oT «__ » 20 1.
YTBEPXJIAIO
N.o.3aB. xadeapoii HMuM
(paspabomasweti PIT/])
«_» 20 T I'.B.KneBos

(noonucs) (U.0. @amurusa)



AHHOTAIUA
AUCHUNJINHBI (Y4€0HOT0 Kypca)

b1.B.04 Meta/ioBeieHne U TepMuieckasi 00padoTKa MeTAJJIOB U CILIABOB
(MHIEeKC ¥ HAaMMEHOBaHUE TUCHUTUIAHEI (Y4eOHOTO Kypca))

1. Heab 1 32124 U3y4YeHUS TUCHUILIMHBI (Y4e0OHOT0 Kypca)

HGHB — HaTb IPCACTABIICHHUC O B3aMMOCBA3H MCKAY COCTAaBOM, CTPOCHHCM H
CBOMCTBaAMH MaTCpUuaJIOB M 3aKOHOMCPHOCTH HMX H3MCHCHHA IIO BOSI[CIZCTBH@M
BHCIITHUX (b&KTOpOB: TCILUIOBBIX, XUMHNYCCKHUX, MCXAHNYCCKUX, DJICKTPOMAIHUTHBIX U
PaaAnOaKTUBHBIX.

3amauun:
1. [late nmpencraBieHUE O KPUCTATUTMYECKOM CTPOCHUU METAILJIOB U CILJIABOB,

0 Je(eKTax KpUCTANINYECKOT0 CTPOEHUs, O (POPMHUPOBAHUH KPUCTAIIINYECKOTO
CTPOEHMSI METAJUIOB U CILIAaBOB IPU KPUCTAIIU3ALUH.

2. Jlath npencrapiieHre o (pa30oBbIX MPEBPAIICHUSIX B METAJIJIaX U CIIJIaBax
10J1 1eWCTBUEM BHEUIHUX (PaKTOPOB.

3. JlaTb mpeacTaBlieHHE O MEXaHUYECKUX U (PU3UUECKUX CBOMCTBAX
MaTepUaioB U METOJIaX UX ONpeICTICHUS.

4. JlaTh mpencTaBlI€HUE O TEOPETUUYECKUX OCHOBAX M MPAKTHUYECKUX MPUEMaAX
TEPMUYECKON U XUMHUKO-TEPMUYECKON 00paOOTKH METAJLJIOB U CILIABOB.

5. Jlate npeacrtaBieHue O KiIacCU(PUKAIUU U MAPKUPOBKH METAJIJIOB U
METAIJINYECKUX CIUIABOB.

6. JlaTh mpeacraBiieHHe O Kiaccu(UKalUK, CBOMCTBAaX U 00J1acTH
MIPUMEHEHUSI HEMETAUNINYECKUX MaTEPUaJIOB.

2. MecTo qucuuiuiaabl (yueOHoro kypcea) B crpykrype OITIOITI BO

Hannas qucuuruinHa (yueOHbld Kypc) oTHocutcs K bioky 1 "/IucuumnimuHsl
(Momynu)" (BapuaTUBHAS YacCTh).

Juciumnebl, y4yeOHble KypChl, HA OCBOCHHMHM KOTODPBIX Oa3upyeTcs AaHHas
aucuuiuinHa  (yueOHbIi  Kypc) — MeToauka TOCTaHOBKM U MPOBEACHUS
JKCIIEPUMEHTA.

JucuuminHbl, y4eOHble KypChl, ISl KOTOPBIX HEOOXOAUMBI 3HAHMS, YMEHUS,
HABbIKU, TPHOOpETaeMble B Pe3yJibTaTe U3YYEHUS! NAaHHOW JMCIMIUIUHBI (Y4eOHOTO
Kypca) — 3aKOHOMEPHOCTH pa3pylICHHs METAUIMYECKUX MaTepuaigoB TMpu
Pa3NUYHBIX BUAAX HArpy>KEHHsI, MOATOTOBKA M cJjadya TOCyJAapCTBEHHOTO HK3aMeEHa,



HAy4YHbIE HWCCIEAOBAHMS, TMPEACTABICHUE HAYYHOTO JOKiIaga o0 OCHOBHBIX
pe3yibTaTax MOATrOTOBJICHHON HAyYHO-KBATU(PUKAIMOHHON paboThI (IUccepTaIum).

3. IlnanupyemMble pe3yJjbTaTbl O0y4YeHHMSI MO AUCHUILIMHE (Y4eOHOMY

KypCyY), COOTHEeCeHHble ¢ OCBOEHMS

INIAaHUPYEMBIMHA pe3yjJabTaTaMM

00pa3oBaTeJbHOM POrPaMMBbI

dopmupyemMbie U

I[lnannpyemMble pe3yabTaThbl 00y4eHUsI

KOHTpoO/IMpyeMEbIe
KOMIIeTeHIHH

CIOCOOHOCTBIO 1 | 3HaTh: TEXHOJIOTUYECKUE MPOLECCHl MOTYYEHHs] MEePCIEeKTUBHBIX
TOTOBHOCTBIO MaTepuagoB U IPOU3BOACTBO U3 HUX HOBBIX U3JEIUN C y4eTOM
TEOPETUIECKHU MOCJIEACTBHM [T 00111eCTBa, 3KOHOMUKHU U 3KOJIOTUU

000CHOBBIBATh U | YMETh: TEOpPETUYEeCKH OOOCHOBBIBATh W  ONTUMHU3UPOBATH
OIITUMU3UPOBATh TEXHOJIOTMYECKHME  IIPOLECCHl  MOJY4YEHHS  NEPCIEKTHBHBIX
TEXHOJIOTHYECKHUE MaTepuagoB U IPOU3BOACTBO U3 HUX HOBBIX U3JEIUN C y4E€TOM
IIPOIECCHI HOJIYYEHHS | NOCIEICTBUM I 00IIEeCTBA, YSKOHOMHUKH U HKOJOTHH

HMEPCIIEKTUBHBIX Bnagets:  crmocoOHOCTBIO M TOTOBHOCTBIO — TEOPETUYECKU
MaTepuajioB U | 00OCHOBBIBaTb M ONTHMHU3UPOBATh TEXHOJIOTMYECKHE IPOLECCHI
OpOM3BOACTBO M3  HHMX | IIOJYYCHHS NEPCOCKTUBHBIX MATCPUAJIOB U MPOU3BOJACTBO M3 HUX

HOBBIX M3JEJIHA C y4eTOM
IIOCJIEICTBUU JUIs

HOBBIX W3JENUNA C YYETOM TIOCJIEACTBUH Il OOIIECTBa,
SKOHOMHUKH U SKOJOTUU

o0miecTBa, JSKOHOMHUKU U

skojoruu (OIIK-1)

CITOCOOHOCTHIO 1 | 3HaTh: TEXHOJOTUYECKYI0 JOKYMEHTAIMI0 Ha TMEPCHEKTUBHBIC
TOTOBHOCTEIO MaTepHalbl, HOBbIE U3AEIIUI U CPEACTBA TEXHUUECKOTO KOHTPOII
pa3pabaThIBaTh M | Ka4eCcTBa BBIYCKAEMOM MPOAYKIIUU

BBIIIYCKATh YMeTh:  pa3pabarbiBaTh M BBIMYCKaTh  TEXHOJOTHYECKYIO
TEXHOJIOTNYECKYIO JTOKYMEHTAIINIO HA MEPCIIEKTUBHBIE MaTepHUaibl, HOBBIE U3AEIIUI U
JOKYMEHTAIUIO Ha | CpeACTBA TEXHUYECKOIO KOHTPOJISI KAuecTBAa  BBIIIYCKAEMOU
EPCIIEKTUBHEIE IIPOLYKIUU

MaTepualbl, HOBBIC | BriazieTh: CMOCOOHOCTBIO M TOTOBHOCTBIO pa3pabarhiBaTh W
HU3CIAA u CPCACTBA | BBIIYCKATh TCXHOJOTHYCCKYIO JOKYMCHTAIMIO HA IICPCICKTUBHBIC
TEXHUYCCKOTO  KOHTPOJA | MaT€pHalbl, HOBBIE U3EINUSA U CPEACTBA TEXHUYECKOIO KOHTPOJIA
KayecTBa BBIITYCKAE€MOH | KayeCcTBa BBITYCKAEMOM IPOIYKIIUH

npoaykuuu (OITK-2)

CIOCOOHOCTHIO U | 3HaTh: MPOU3BOACTBEHHBIE M HEMPOM3BOJICTBEHHBIC 3aTpaThl HA
TOTOBHOCTEIO CO3/IaHHe HOBBIX MaTepUalOB U W3JETUi, MPOBOAUTH PadOTy IO
9KOHOMHUYECKHA OIIEHUBATH | CHIKEHUIO UX CTOMMOCTH U TOBBIIICHUIO KAYE€CTBA
MIPOU3BOJICTBEHHLIE MU | YMETh: OLEHHUBATh MNPOU3BOJCTBEHHBIE U HEMPOU3BOJCTBECHHBIC
HENPONU3BOJICTBEHHBIE 3aTpaThl HA CO3/IaHUE HOBBIX MAaTEPUAJIOB M U3MIEJINM, MPOBOJIUTH
3aTpaTbl  HA  CO3JaHHE | pabOTy IO CHMYKCHHUIO UX CTOMMOCTH Y TOBBIIICHHUIO KAYECTBA
HOBBIX  MarepuajoB  H | BjageTh: CIOCOOHOCTRIO W TOTOBHOCTBIO  SKOHOMHYECKH
U3JENui, MIPOBOAUTDL | OLICHUBAThL IIPOM3BOACTBCHHBIC M HEIIPOM3BOACTBCHHBIC 3aTPaThl

paboTy TO CHIDKEHHMIO HX
CTOUMOCTH U TIOBBIIICHUIO
kauectBa (OIIK-3)

Ha CO3JIaHUE HOBBIX MaTepUalOB U M3JENUl, MPOBOAUTH PaboTy
M0 CHMYKEHUIO UX CTOUMOCTH U TOBBIIICHUIO KaYeCTBa

CHOCOOHOCTBIO u | 3HaTh: HOpMaTUBHBIE TpeGoBaHus, obecreynBaromme
TOTOBHOCTBIO  BBITIOJHATE | OC30MMACHOCTh ~ NPOU3BOJACTBCHHOM M JKCIUTyaTallMOHHOU
HOPMAaTUBHBIE TPEOOBaHUS, | ACSITEIbHOCTH

o0ecreunBaroIne YMeTh: BEIIONHATh HOPMATUBHBIE TPEOOBAHHMS, 00SCIICUNBAIOIIIHE




0€30MMacHOCTh
MPOU3BOJICTBEHHOM u
JKCIUTyaTallMOHHOU
nesitensHOCTH (OI1K-4)

0€30macHOCTh ~ TMPOM3BOACTBEHHOW M OKCIUTyaTallMOHHON
JESTEIIbHOCTH

BHaI[eTBZ CIIOCOOHOCTBIO u T'OTOBHOCTBIO BBIIIOJIHATH
HOpMaTHBHbIE TpeOoBaHMA, oOecreuuBarolue Oe30MacHOCTh

MIPOU3BOJICTBEHHON M AKCIUTYaTallHOHHON JEATCILHOCTH

CIIOCOOHOCTBIO H
TOTOBHOCTBIO

UCIIOJIb30BaTh Ha MPAKTHKE
UHTETPUPOBAHHBIC 3HAHUS

€CTECTBEHHOHAYYHBIX,
o0mmx MmpodeccHoHATBHO-
OPHEHTHPYIOIINX u

ClicnyaJbHbIX JUCIHHMIIIINH
JJI1  IIOHUMAaHUA npo6neM

3HaTh: UHTETPUPOBAHHBIE 3HAHMUS E€CTECTBEHHOHAYYHBIX, OOIIMX
po(hecCHOHATEHO-OPHEHTUPYIOMIUX U CIEIUATBHBIX JTUCIUTUIHH
JUIS TIOHMMAaHUS MPOOJIeM Pa3BUTHUS MAaTEPUAIIOBEICHUS, YMEHHE
BBIIBUTaTh M pPEAJIM30BBIBATH  HAa  MPAKTUKE  HOBBIE
BBICOKOA(h(DEeKTHBHBIEC TEXHOJIOTUU

VYMeTh: HCIOIb30BaTh Ha IMMPAKTUKEC HHTCTPUPOBAHHLIC 3HAHUA
C€CTCCTBCHHOHAYYHBIX, 06HII/IX HpO(i)CCCI/IOHaJ'ILHO-
OPHUCHTHPYIOMIUX W CHCHHUAJIBHBIX JUCHUIINIMH OJId IMOHUMAaHUWA
npo6neM pa3BUTHA MATCPUAIIOBECACHUA, YMCHUC BbIIBUI'ATH U

pa3BUTHS peanu3oBBIBaTh Ha TIPAKTUKE HOBBIE BBICOKOI(()EKTHBHBIC
MaTepuaIoBeICHus, TEXHOJIOTUHI
YMCHHC BBIIBUI'AThb U | Bragetb: CHOCOOHOCTHIO W TOTOBHOCTBIO HCIIOJIB30BaTh Ha
pean30BhIBATH Ha | MpakTUKE WHTETPUPOBAHHBICE 3HAHHUS €CTECTBEHHOHAYYHBIX,
MIPAKTHKE HOBBIC | 00mMX MPOPECCHOHATFHO-OPHUEHTUPYIOMINX H  CIIEIHATbHBIX
BBICOKO3((heKTUBHBIE TACIUATUINH I MMOHUMAaHUSA npobiieM pa3BUTHUs
texHojoruu (OI1K-5) MaTepUaJIOBEICHHs, YMEHHUE BBIJBUTaTh W PEAIM30BBIBATH Ha
MIPAKTUKE HOBBIE BHICOKOA((hEKTUBHbBIE TEXHOJIOTUU
CIIOCOOHOCTBIO U | 3HaTh: TEXHOJOTMYECKHUM IMpOLecC, TEXHOJOTUYECKYIO OCHACTKY,
TOTOBHOCTBIO pabouyr0 JOKyMEHTAIMI0, MAapUIpyTHbIE H  OINEpalOHHBIC
pa3pabarbIBaTh TEXHOJIOTMYECKHE KapThl JUIsl M3TOTOBJICHHS HOBBIX M3ACIUN U3
TEXHOJIOTUYECKUH MPOLIECC, | MEPCIIEKTUBHBIX
TEXHOJIOTHYECKYIO YMers: pa3palaThiBaTh TEXHOJIOTMYECKUI nporecc,
OCHACTKY, pabouylo | TEXHOJIOTHYECKYI0 ~ OCHACTKy,  pabo4yr0  JOKyMEHTAIIUIO,
JIOKYMEHTAIHIO, MapuIpyTHbIE W OIECpAIMOHHBIE TEXHOJIOTUYECKAE KapThI IS
MapIIpyTHBIE U | U3TOTOBJICHHS] HOBBIX M3JICIHMI U3 MEPCICKTUBHBIX MAaTEPUAIOB
ONEpPaLIMOHHBIE Bnagerb: crmocoOHOCTPIO U TOTOBHOCTBIO — pa3palaThIBaTh
TEXHOJIOIMYECKHE  KapThl | TEXHOJIOTMUECKUH  IPOLIECC,  TEXHOJOIMYECKYI0  OCHACTKY,
JUIL U3TOTOBJICHUS HOBBIX | pabouyl0 JOKYMEHTALUI0, MAapIIPYTHbIE U  ONEPAaLlMOHHBIE
u3Jenun U3 | TEXHOJIOTMYECKHUE KapThl i1 HM3TOTOBJICHUS HOBBIX U3JeIuil U3
MIEPCIICKTHBHBIX MEPCIICKTHBHBIX MaTEPHAIIOB
marepuanos (OIIK-11)
CIIOCOOHOCTBIO U | 3HaTh: COBPEMEHHBbIE MaTepuaibl, MoaypadbpuKaThl, U3AEIUS U
TOTOBHOCTBIO y4YacCTBOBATh | TEXHOJIOTMYECKHE MIPOLIECCHI UX U3TOTOBJICHUS
B cepTu(dUKALMU | YMETh: MPOBOAUTH CEPTUPHKALIUIO MATEPHATIOB M 000PYI0BaHHUS
MaTepuasosB, ULl IPOBEICHUS] OKCIIEPUMEHTOB
noxy(habpukaToB, m3nenui | BiageTb: CHOCOOHOCTBIO M TOTOBHOCTBIO — y4acTBOBaTh B
u TEXHOJIOTUYECKUX | cepTU(UKAUN  MaTepuaioB, MonypabpuKaToB, U3ACTUA U
MPOIECCOB UX | TEXHOJOTUYECKUX MPOLIECCOB UX U3TOTOBJICHUS
nsrotosyenus (OIIK-13)
CIIOCOOHOCTBIO u | 3HaTh: pabOTHl 1O COBEPLICHCTBOBAHMIO, MOJIEPHU3AIINH,
TOTOBHOCTBIO YHU(UKAIIUU ~ BBIIYCKAEMBIX  M3ICNUNA, WX  JJIEMEHTOB,
OpraHM30BBIBATH  PabOTHI | pa3pabaTbIBaTh MPOEKTHI CTAHJAPTOB U CEPTU(PUKATOB, IPOBOIUTH
[0  COBEPILIEHCTBOBAHMIO, | CEPTU(UKALIUIO MaTEepHUajoB, TEXHOJIOIMYECKHX MPOLECCOB U
MOJIEpHH3AIIH, 0o0Opy/I0BaHUs, Y4YacTBOBAaTh B MEPONPUATUSAX [0 CO3JAHUIO
yHUPUKALIN CUCTEMBI KayecTBa

BBIIYCKAEMbIX H3JETIHH, UX
9JIEMEHTOB, pa3paldaThIBaTh

YMeTb: OpraHu3oBBIBaTH pPabOTHI IO
MOJICPHU3AIIMHU, YHU(MUKAIMHA  BBITYCKACMBIX

COBEpUICHCTBOBAHHUIO,
W3ICIUN, HuX




ITPOCKTHI CTaHOapTOB )41
cepTUdHUKATOB, TPOBOJIUTH

paspabarbIBaTh
MPOBOIUTH

3JIEMEHTOB,
cepTuduKaToB,

TIPOCKTEL CTaHOapTOB n
cepTUHUKAIIMIO  MaTepUasoB,

CepTUHKAIIHIO TEXHOJIOTUYECKHUX TPOIECCOB M 00OpYIOBaHUS, y4yacTBOBAaTh B
MaTEepHaJoB, MEPOIPHUATHUSIX 110 CO3JAHUIO CUCTEMBI Ka4eCTBa
TEXHOJIOTUYECKHUX Brnanets: ciocoOHOCTBIO ¥ TOTOBHOCTBIO OPTraHU30BBIBATH PAOOTHI
IIPOLIECCOB U |0  COBEpIICHCTBOBAHUIO,  MOAEPHM3ALMU,  YHU(DUKALUU
obopynoBaHus, BBIIIYCKA€MbIX U3JEJINH, UX AJIEMEHTOB, pa3padaThIBaTh MPOEKTHI
y4acTBOBaTh B | CTAHJApPTOB U  CepTU(PUKATOB, MPOBOJUTH  CEPTUDUKALUIO
MEpOIPUATUIX II0 | MaTepUaJIOB, TEXHOJOIMYECKUX IPOLEccOB U 000pyAOBaHUS,
CO3aHHIO CUCTEMBI | y4acTBOBaTh B MEPONPUATHUSAX 110 CO3JaHUIO CUCTEMBI KAUECTB
KayecTBa

(OIIK-16)

CIOCOOHOCTBIO U | 3HaTh: aBTOPCKUN HAJ30p IIPU U3rOTOBJIEHNH, MOHTAXE, HaJaJKe,
TOTOBHOCTBIO BECTH | UCTIBITAHUAX U CIa4€ B DKCIUTYaTaLMIO BBIITYCKAEMbIX MATEPHAIIOB
aBTOPCKUM  HAA30p IpU | U U3ACIIHN

U3rOTOBJICHHH, MOHTaXE, | YMETh: BECTHM aBTOPCKUN HA30p NPU W3TOTOBICHHUM, MOHTAXE,
HajJaJKe, HCHBITAHUAX U | HAAQJAKE, UCHBITAHUAX M CHAade B DKCIUIYaTAlMIO BBIITYCKaeMBbIX
cladye B OKCIUIyaTalMIO | MaTepUaJioB U M3AeNuil

BBIMTYCKA€MbIX MaTEpHAaJIOB
u uznenuit (OI1K-18)

Bnagets: cniocoOHOCTHIO M TOTOBHOCTBIO BECTH aBTOPCKHI HAa30p
MpU M3TOTOBJICHWH, MOHTa)KE, HaJlaJKe, UCIBITAHUSAX U CHaye B
SKCIUTYaTaIMIO BBITYCKAEMBIX MATEPHAJIOB U U3/

yMEHHE  Ha  HAy4YHOH
OCHOBE yCTaHABIIMBATh
KOJIMYECTBEHHYIO U
Ka4eCTBEHHYIO
B3aUMOCBSI3b XHMHUYECKOTO
u  (dazoBoro  cocraBa,
KPHUCTAJUINIECKON
CTPYKTYpPBI, CTPYKTYPHOTO
COCTOSIHHS U
¢buznyeckumuy,
MEXaHUYECKUMH,
XMUMHUYECKUMUA U JIPYTUMH
CBOMCTBaMH METAJUIOB H
crutaBoB (I1K-1)

3HaTh: B3aUMOCBS3b XHMHYECKOTO M  (pa30BOIO  COCTaBa,
KPUCTAJUIMYECKOM  CTPYKTYpbI, CTPYKTYPHOI'O COCTOSIHUA H
(bU3MYECKUMH, MEXaHMYECKUMHU, XUMHUYECKUMH U JAPYTUMHU
CBOMCTBAMH METAJIJIOB M CIIJIABOB

YMeTh: yCTaHABIMBATH KOJUYECTBEHHYIO M KAau€CTBEHHYIO
B3aNMMOCBSI3b XUMHYECKOTO u (hazoBoro COCTaBa,
KPUCTAJUIMYECKOM  CTPYKTYpbI, CTPYKTYPHOI'O COCTOSIHUSA U
(GUBUYECKUMH, MEXAaHHUYECKUMHU, XUMUYECKUMH U JAPYTHUMH

CBOMCTBaAaMM METAJIJIOB U CILJIABOB

Brnanmers: CcnocoOHOCTBIO YCTaHABIMBATH KOJWYECTBEHHYIO U
KaueCTBEHHYIO B3aMMOCBSI3b XMMHUYECKOTO U (ha30BOTO COCTaBa,
KPUCTAJUIMYECKOM  CTPYKTYpbI, CTPYKTYPHOI'O COCTOSIHUA H
(GU3MYECKUMHU, MEXaHWMYECKUMHU, XUMHYECKHMH U JAPYyTUMHU
CBOMCTBAMH METAJIJIOB U CIIJIABOB

TOTOBHOCTb K
TEOPETUUYECKUM u
SKCHEPUMEHTAIbHBIM
WCCJIEIOBAaHUSIM ~ BHEITHHUX
(TepMHYECKHX,
MEXaHUYECKUX,
TEPMOXUMHUYECKHUX,
MAarHUTHBIX, aKyCTHYECKHX
U JpYTrHUX) BO3JACHCTBUII Ha
CTpPYKTypHO-(ha3zoBoe
COCTOSIHUE  METalIOB U
CIUIaBOB; 3apOXKICHHE U
pacnpoCTpaHEHUE TPEILNH
(ITK-4)

3HaTh: BHEUIHME BO3JEHCTBUA (TEPMUYECKHE, MEXaHWYECKHE,
TEPMOXUMHUYECKHE, MAarHUTHbIE, aKyCTHUECKHEe M JpYyrue) Ha
CTPYKTYpHO-()a30BO€  COCTOSIHME€  METaJUIOB W  CIUIABOB;
3apO’KJIEHHUE U paclpoCcTpaHEeHHE TPEIInH

YMeTb: wHcclieoBaTh BHEIIHUE (TEPMHUYECKUE, MEXaHUYECKHue,
TEPMOXUMHUYECKHE, MarHUTHbIE, AaKyCTUYeCKue U Jpyrue)
BO3JICHCTBUSL Ha CTPYKTYpPHO-()a30BO€ COCTOSIHUE METaUIOB H
CILIaBOB; 3apO’KJCHHE U PacpOCTpaHEHHE TPEIUH

B.HaI[eTBZ HaBbIKaMU HW TOTOBHOCTBKO K TCOPCTHUYCCKUM U
IKCIICPUMEHTAIBHBIM HCCIICIOBAHUSM BHEIIHUX (TEPMHUYECKHUX,
MCXAaHUYCCKHX, TCPMOXUMHUYCCKUX, MArHUTHBIX, aKYCTUYCCKUX U
JIPYTUX) BO3JEUCTBHA Ha CTPYKTYpHO-(pa30BOE COCTOSTHUE
METAJIJIOB | CIUIABOB; 3apOKICHUE M PACIIPOCTPAHEHUE TPEIINH




TemaTnueckoe coaep:kaHue TUCUUIIMHBI (Y4eOHOT0 Kypca)

Pa3nen, moaysb

Hoapaszaeu, Tema

Kpucrannuueckoe ctpoeHue

TBEpAbIX Te. Da3oBbIe
HpeBpalleHusa B
METAJLUIMYECKUX CIUIaBax

Kpucrannuueckoe  CTpo€HHE  METAUIMYECKUX  MAaTEpUasIOB.
JleexTsl KpUCTAUINYECKOTO CTPOEHHs MeTayioB. BiusHue ux
Ha MeXaHWueckue W (usnyeckue cBoiicTBa. Kpucrammmzanus
9UCTBhIX  MeTajuioB. Pa3pl B METAUIMYECKHX  CILIABaxX.
3aKOHOMEPHOCTH KpHCTAIM3alMK  CIjiaBoB. [IpaBmiio  ¢as.
JuarpaMmbl COCTOSHHSA JIBYXKOMIIOHEHTHBIX cHCTeM. (Pa3oBble
IIpeBpalleHus B TBEpAOM cocTosHuU. [{narpamma Fe-C. ®@a3oBbie
IpEeBpalllcHUs] B CTAJIX M 4YyryHax. BumsaHue coxepkaHus
yriaepoga Ha CTPYKTypy U cBoiictBa craieil. CTpykrypa
CBOWMCTBAa YyryHOB. VI3MeHEHHWE CTPYKTypbl U  CBOMCTB
MaTepHaloB MpHU IUIACTHYECKOW aedopManu U Harpese
JepopMHpOBaHHOrO MaTepuaia. Bo3BpaT u pekpucrammzanusi.

MexaHnuecKkue cBOCTBa
MaTtepraioB. MexaHU3MbI
pa3pyLICHHUS.

OcCHOBHBIE CIOCOOBI YMPOYHEHUS MaTepUAIOB. MexaHHUYecKue
CBOICTBa MaTepUajOB U CIIOCOOBI UX OMNpeseneHus. MeXxaHu3Mbl
paspymicHusd MCTAJUIMYCCKHUX MATCpHUAJIOB NPU OJHOKPATHBIX U
UUKIMYECKOM  BHJAaX  HArpy>KeHus:  Bs3Koe,  XpYIKoe,
KBa3UXPYIKOE, BI3KO-XPYIKOE, CMEIIAHHOE U YCTaJIOCTHOE.

Tepmudeckas 06paboTKa
METAJUIOB M CIUIABOB.

[IpeBpamenuss B CTalsIX Mpd HAarpeBe U OXJAKICHHH.
Knaccudukanus BumoB Tepmudeckorr o0padotku. OTxur 1-ro u
2-ro pona. 3akayika 0e3 MoIMMOPQHBIX MPEBPAIICHUN U 3aKaJKa C
NOJMMOP(HBIM MpeBpalleHHeM (3aKajika Ha MapTeHcuT). OTIycK
u ctapeane. TMO, XTO.

Mertanmuueckue n
HEMETAJUINYECKNE
MaTepHuabl

KoHCTpyKIIMOHHBIE CTaql ¥ CIUIaBBl  (YIJIEpONUCTBIE U
nerupoBaHHble). [IpomblienHble YyryHbI. L[BeTHBIE CTITaBEIL.
Knaccudukarus, MapKupoBKa, CTPYKTypa, 001acTh MPUMEHEHUS.
WNHcTpyMeHTanbHbIE CTaIM W CIUIaBbl  (YIJIEpOJHCTBIE U
nerupoBaHHble). Kiaccudukanus, MapKUpOBKa, CTPYKTYpa,
00J1acTh MPUMEHEHUSI.

Cram M criaBel € OCOOBIMH  (PM3MUYECKUMH  CBOICTBaMHU.
Knaccudukaryst, MapkupoBKa, 00J1acTh TPUMEHECHHSI.
Hemerannuueckue marepuansl (IUIACTMACCHI, KEPaMUKa, PE3UHBI
U 1p. OcOOEHHOCTH CTPOCHHS, CBOWCTBA, 00JIaCTh MPUMEHEHHS.
KoMno3uImonHble MaTepuabl.

OO0mas Tpy10eMKOCTh TUCHUILTUHBI (YueOHoro kypca) — 3 3ET.




4. CTpyKTYypa M cojiep:KaHue JUCHUILTUHBI (YueOHOro Kypca) MetamioBeieHre U TepMUYEcKas 00pad0oTKa METalIOB U

CIIJIaBOB
(HanMeHOBaHME OUCIUIUINHEI (YIeOHOTO Kypca))
Kypc usyuenns 5
Paznea, Hoapasnen, tema Buabl yueoHoii padoThI Heo0xoaumbie Dopmbl Pexomenp
MoayJ1b KonrakThHas padora CamocrosiTesbHast padora MaTepUaIbHO- TeKyLIero yemast
(B yacax) TeXHUYECKHue KOHTPOJISl | JIATepaTy
BCEro DopMbI IPOBEAECHUSA ¢opmbl pecypcbl (HauMeHOo pa (Ne)
= N ’E JIeKIMi, ﬂa60paT0pHM§, OpraHu3anuu 5 BaHHUE
= 2 m & MPAKTHYECKHX 3aHSTHIi, v caMOoCTOSATeIbHOI OLICHOYHO
= = 3 5 g MeTo/AbI 00y4YeHusl, § padoThI ro
5 = E = g peanusyronme = Cpe/acTBa)
= s Z = & NPHUMEHSEMYI0 “
E § = o0pa3oBaTeibHYI0
TeXHOJIOTHIO
Kpucranmuueck | Kpucrammnmueckoe 2 - - 2 WNudopmannonHsle 7 Pabora ¢ yueOHOI MynsTUMeUHHBIE Tectupos 1-4
0€ CTpOEeHUE CTpOEHUE TEXHOJIOTUH (BU3yaJIbHbIE JIUTEpaTypon cpeacTBa aHue
TBEPJBIX TEIL. MaTepHUaoB. JIEKIUH C UCHOIb30BAHUEM
dazoBble HedexTs MIPE3EHTAIIOHHOTO METOA
MIPEBPAIICHHS B | KPUCTAUINIECKOTO 00ydeHus ).
METATHIECKUX CTPOCHHS.
CIUIaBax Kpucrannuzauus
YHUCTBIX METAJUIOB.
®a3bl B
METAJUTNIECKUX
CIUTaBax.
Kpucrannuzanus
CIU1aBOB. JluarpaMmbl
COCTOSIHUS
JIBYXKOMITOHEHTHBIX

cucreM. da3oBble
IIPEBpAIIECHNS B
TBEPZIOM COCTOSTHHH.
Huarpamma

Fe-C




MexaHnyeckue
CBOICTBa
MaTepuasoB.
MexaHu3MEI
paspyLieHusl.
Tepmuueckas
o0OpaboTka
METAaJIJIOB U
CILJIAaBOB

MexaHnyeckue
CBOWCTBa U
MeEXaHHU3MBbI
pa3pyLieHus

METaJJIMYECKUX

MAaTepUaIoB IIPU

OJIHOKPATHBIX U

OUKIHYECKOM BHIOaX

Harpy>kKeHusl.

Knaccudukarms
BHUJ/IOB TEPMUUYECKOU
00paboTku. OTxHT
1-ro u 2-ro poja.
3akanka 6e3
MOJIUMOPQHBIX
MpeBpaIeHUN U
3aKaJKa C
TTOTUMOP(PHBIM
TpeBpalecHueM
(3akanka Ha
MapTteHcur). OTIycK
u ctapenue. TMO,
XTO

WNudopmannonHsle
TEXHOJIOTUH (BU3YyaJIbHbIE
JIEKIUH C UCIIOIb30BAHHEM
IIPE3EHTALMOHHOTO MEeTOo/a
o0yueHust). YueOHo-
HCCIIeI0BaTENbCKas
nmabopaTopHas pabora.

14

Pab6ora ¢ yueOHoOI

JIUTEPATypO

MybTUMEUIHbIE
CpencTBa

Tectupos
aHue

1-4

Meramudueckue

HEMCTAJVINYCCK
ne MaTcpuajibl

KoncTpykunonHsie
CTaJIM U CILJIABBI.
IIpoMbleHHBIE
yyryHsl. [{BeTHBIE

CILIABEI.

HNHcrpyMeHTanbHbIE
CTaJIM U CILJIABBI.
Crai " CIUIaBEI C

0COOBIMU
¢$uznIecKuMHu
CBOMCTBaMHU.
Hemeranmuueckue
MaTepuabl

WudpopmannonHsie
TEXHOJIOTUH (BU3YyaJIbHbIC
JIEKIIUU C UCIOJIb30BAHUEM
MIPE3eHTaIl[MIOHHOTO METOIa
o0ydeHust).

Pabora ¢ yueOHOI

JIUTEPATy PO

MynsTuMeauiinbie
cpeacTBa

Tectupos
aHue

1-4

36

IloaroroBska k
9K3aMEHY

Hroro:

108

64







S. Kputepuu 1 HOpMBI TEKYLIEr0 KOHTPOJIS M MPOMEKYTOYHOM aTTeCTALNM

DopMBbI TEKYIIETO KOHTPOJIS

YcioBust gonycka

Kputepnu 1 HOpMbI OIIEHKH

Tekyuiee TecTupoBaHue

Ilocemienue nexkumn

3auTeHo:
1. Jlansl npaBuibHbIe 0TBETHI HA 40 % 1 OoJiee BOIPOCOB;
2. Jlanpl mpaBWIbHBIE OTBETHI MeHee, ueM Ha 40 % BompocoB

dopma IpoBEACHUS
MPOMEKYTOYHOMN aTTeCTaIuU

Ycnosus gonycka

Kputepuu u HOpMBI OIICHKU

OKk3aMeH ITocemenue neKku «OTJIMYHOY [TpaBUIbHBIN OTBET Ha OWUIET, BKIIOYAIOMIUN 2
BOMpoca

«XOpOLIO» Hannune HEKOTOpPBIX HETOYHOCTEM B OTBETE Ha
BOIIPOC

«yIOBJIETBOPUTEIIHLHOY Hanuyue HeTro4HOCTEW B OTBETE Ha BOIPOC,
TpeOYIOLMX CYNIECTBEHHBIX YTOUHEHHUH

«HEYJIOBIICTBOPUTEILHO» | OTCYTCTBHE 3HAHHUI 10 BOIPOCY




6. Kpurepun 1 HOpMbI OLIEHKH KYPCOBBIX padoT (IIPOEKTOB)

KypcoBsie paboThI (IPOEKTHI) HE MPEAYCMOTPEHBI

7. IlpuMepHass TeMaTHKa NHCbBMEHHBIX PadoT (KYpCOBbIX, pedepartos,
KOHTPOJIbHBIX, PACYeTHO-TPpaduIeCKUX U ap.)

[TucbmenHbIe pabOTHI HE MPEAYCMOTPEHBI
7.1 TemaTtuka Ja00paTopHOii padoThI

TBEpHOCTh YIIEPOAMUCTHIX CTAIEW IMOCIE PAa3JIMYHBIX BHUJIOB TEPMHUYECKOU
00paboTKu

8. Bompocs! K 3k3aMeHy

Ne i/ Bonpocel

1 Tunbl KpUCTAUIMYECKUX PEMIETOK W WX OCHOBHBIE XapaKTepUCTHKUA. (OCHOBHBIE
CBOMCTBA KPHCTAJLJIOB: aHU30TPOIIHSI M IIOJTUMOP(DH3M.
Tumnbsl cBs3eil: HWOHHAsA, KOBaJE€HTHas, Ban-nep-Baanbca, Meramnmueckas. Ux
0COOCHHOCTH Y BIIMSIHHE HA CBOMCTBA KPUCTAJIIOB.
JleheKThl KpUCTAUIMUECKOTO CTPOSHUS, TeOMETpHUIECKast KIIacCH(pUKALIHSI.
Toueunsie paedekTel. MexaHW3Mbl MX OOpa3oBaHMs. 3aBUCUMOCTh PAaBHOBECHOU
KOHIICHTPAIIMU BaKaHCUH OT TEMIIEPATYPHI.
Jdunbdysusa. Mexannusmel nuddysun. IlepBoliii 1 BTopoii 3ak0HBI DuKa.
Hucnokanuu. BrnusgHue TUIOTHOCTH JUCIOKAIMA HA TMPOYHOCTHBIE CBOWCTBA
kpuctajuia. Kpusast Ogunra. Pacuer TeopeTHuyeckoil IpOYHOCTH.
DKCIepUMEHTAIBHBIE 3aKOHOMEPHOCTH TUIacTUYeCKOr nedopmaruu. MexaHudecKue
CBOMCTBA U MX XapaKTEPUCTUKH.

2
3
4
5
6

|

8 Hedopmarmonnoe ynpounenwue. [Ipupona naknena. Texcrypa aedopmarium.

Hedopmarusi MOJMKPUCTATMYECKUX Tel. 3epHOIPAaHMYHOE YNPOYHEHHE. 3aKoH
Xomna-Ilerya.

10 Paspymenue xpynkoe u Ba3koe. TemnepaTypHbIil HOPOT XJIaJHOJIOMKOCTH.

Bimstaue TeMIepaTypsl Ha CBOMCTBA ne(pOopMHUPOBAHHOTO MeTajuIa.
Pexpucrajuinzanys 1 €€ TUIIBL.

12 MexaHu3MbI INTACTHYECKON JeopMarui: CKOJIbKEHNE, TBOWHUKOBAHUE.

MexaHu3Mbl TIACTHYECKOW JedopMalMu: MEXaHH3M TEOPETUYECKOH INPOYHOCTH,

11

13 MeXaHu3M U Py3MOHHOM MOJI3YYECTH.

14 TepmonuaamMudeckne OCHOBBI  (pa3oBeix mpeBpameHuid. (TepmoamHamuueckue
NOTEHIMANb, (a30BOE paBHOBECHE, BTOPOIl 3aKOH TEPMOIMHAMHKH. )

15 IToHsTHs cucrema, criaB, (paza, KOMIIOHEHT, MEXaHHUYECKAsl CMECh.

16 da3pl B crraBax. XUMHYECKHE COSTUHECHUS

17 Kpucrannuzauust u ee sranbl. Kputuyeckuii 3apoJibIlil ¥ 3aBUCUMOCTh €r0 pa3MeEPOB
OT CTEIICHH NEPEOXJIAKICHUSI.

18 3aKkOHOMEpPHOCTH Kpuctaiu3anuu. Kpuseie TaMmmana.

19 ®a3pl B cruiaBax. IBepable pacTBOPbl UM WX THUIBL. YCJIOBUS HEOTPAHUYECHHOUN

PACTBOPHUMOCTH. X MMHUYECKHUE COCTMHECHMS.




20 MerTobl mocTpoeHust nuarpamm coctosiaus. [Ipasuio a3 ['mb6ca.

OcHoBHble TUIBI AuarpaMMm cocTosiHusl. IlpaBuna kononbl. Kpucrammmsanus u

21 CTPYKTYPOOOpa30OBaHUE CILIABOB.

2 Bnustnue mnpumeceld Ha TpoIECCHl KPUCTALIM3AIMN W PEKOMEHIAIMH TI0 UX
HCIO0JIb30BaHHIO.

23 Jlmarpamma cocTOSIHUS »KeJie30-yriepod. Da3pl, JMHUH, KPUTHICSCKUES TOUKH.

24 I[HarpvaMMa COCTOSTHUS kKene30-yriepoa. Kpucrammmsanus u CTpyKTypooOpa3oBaHue
cTajeH.

25 3aBHCHMOCTE CBOMCTB CTaJICH OT COJIEpKaHUs yIiIepoJa.

26 Kpucramiusamus u cTpykTypooOpa3oBanue 0ebix 4yryHoB. O0JaCTh IPUMCHEHHSI.

27 Kpucrannmsamus 1 ctpykrypooOpa3oBaHue O0esblx 9yryHoB. O0JaCTh IPUMCEHEHHS.

28 Kpucramnuzanus 1 cTpyKTypooOpa3oBaHue cephIXx YyryHOB. O0JacTh NPUMEHEHHS.

29 Knaccudukanus ceppix uyryHoB. CrnocoObl monydeHus. BrusHue CTpyKTypel Ha

CBOMCTBA CEPBIX UYT'YHOB.

30 IIpeBpamenns B ctanu npu HarpeBe. HaciieIcTBEHHOCTh ayCTEHUTHOTO 3€pHA.

I[I/Ial"p aMMa HU30TCPMUYCCKOIO IPCBpAlICHUA aAYyCTCHHUTA. Brusaue CKOpPOCTH

31 OXJIAKJICHHS HA CTPYKTYPY M CBOMCTBA CTaJICH.

32 MapTreHcuTHOe npeBpamieHne. OCHOBHBIE 0COOCHHOCTH, KHHETHKA MTPEBPAIICHHUS.

33 TepmoobOpaboTka. Kimaccudukanms 1 OCHOBHBIE TEXHOJIOTHYECKHE TApaMETPBhI.

34 3akanka. HaznaueHnue, BUbI 3aKaJIKH, CTPYKTYpa CTAJICH MOCIIC 3aKAJIKH.

35 IIpeBpaleHus npu OTIyCKeE.

36 Paznuune CBOWCTB MPOAYKTOB 3aKaJKM M OTHMyCKa (TUTACTHHYATBIX M 3€PHHUCTHIX
CTPYKTYD).

37 BI/IIEBI OTIyCKa, MX Ha3HA4YeHHE, CTPYKTypa CTalled mocie OTIMyCKa, pa3iuyus B
CBOMCTBAX.

33 Omxur 1 u 2 pona. TexHomornueckue nmapaMeTpbl U Ha3HAYEHHE OCHOBHBIX BHJIOB
OT)KHTA.

39 BrusiHue nerupyromux 3JIeMEHTOB Ha TOIMMOPGU3M JKele3a UM TEXHOJIOTHYECKHe
apaMeTpbl TEPMUYECKONH 00paOOTKH.

40 OcuoBHbIC BHAB XTO. CYIHOCTD, TEXHOJIOTHUECKHE ITApaMETPhl, Ha3HAYCHUE

41 Knaccudukaius u MapKupoBKa KOHCTPYKIIHOHHBIX MAaTEPUAJIOB.

42 IIBeTHBIe cutaBel. CTpOEHHE, CBOMCTBA, 00JIACTH MPUMEHEHHS.

43 Hemerammmueckne Marepuanbl (TJIaCTMAcChl, pe3uHbl, cTekia) OcoOeHHOCTH
CTPOCHUSI, CBOMCTBA, 00JIaCTh MPUMEHECHUSI.

44 Komno3ummnonnaslie Marepuanbl. OCOOEHHOCTH CTPOCHHS, CBOWCTBa, 00JACTh

IIPUMCHCHU .

9. @OoHI OUEHOYHBIX CpPeICTB /I MpPOBeJAeHUs MPOMEKYTOYHOM
aTTecTalMu 00Y4YAIOLIUXCH 110 JUCHUILIHHE

9.1. ITacopt doHIa OLIEHOUYHBIX CPEICTB

Kon
Ne KonTpoaupyembie pa3aeibl KOHTPOJIMPYeMOi HaumenoBanmue
n/n (TeMbl) TUCUMILINHBI KOMIIeTeHIIUM (I OLIEHOYHOI0 CPe/ICTBA
ee 4YacTH)




Kpucrannuueckoe ctpoeHue
TBEpAbIX Te. Da3oBbIe
npeBpameHHﬁ B MCTAJJIMUCCKUX
CILIaBax

OIlK-1, 2, 3, 4, 5,
[IK-1, TIK-4

Pe3ynbTaTel TEKYIIETO
TECTUPOBAHHUS

Mexannueckue cBoiicTBa
MaTtepraioB. MexaHu3Mbl
pa3pyuieHus

OIlK-1, 2, 11, 13,
16, 18, IIK-1, TIK-4

Pesyinbrarsl TEKy11ETO
TECTUPOBaHUS

Tepmuueckast 00paboTKa METAIIIOB
¥ CIUIaBOB

OIIK-1, 2, 3, 4, 5,
11, IIK-1, ITK-4

Pesynbrare! TEKy11ETO
TECTUPOBaHUS

Merannuueckue n
HEMETaJUIMUYECKUE MaTepHalIbl

OIIK-5, 11, 13, 16,
18, IIK-1, ITK-4

Pe3ynbTaTel TEKyIIETO
TECTUPOBAHUS

4. Vxaxure
yIPOUYHECHHUE.

9.2.1. TecTnIl

BapuanT 1 (u emie 8§ BapuaHTOB TECTOB)
1.C yBeIMYEHHEM CKOPOCTH OXJAXKIEHHUS JUCIEPCHOCTh (PEeppPUTO-IIEMEHTUTHON
CMECH. ..

BO3PacTaeT
YMEHBIIAETCS
HE U3MEHSETCS

W=

4. u3MeHsieTcs NePUOINYECKU
2.C yBEeIMYEHUEM CTENEHM NEPEOXJIAXKAECHUS YUCIIO 3apoAbllIei, 00pa3yroImuxcs B
€IMHUILY BPEMEHH. . .

1. Bo3pacraer
2. yMEHbIIIAeTCs
3. HE U3MEHSETCS

4.cHaAvano BO3pacCTacT, a 3aTCM YMCHBIIACTCA.

1. 3akanka

2. OTIyCK

3. HOpManu3auus

4. OT)KHAT
MaTeMaTHYECKOe

_ 12
1. G, =6, +xrd

2. 6,=c,+alU"C"

BBIpaXXEHUE,

OIPCACIIATONICC

9.2. TunoBble KOHTPOJbHBbIE 3aJaHUSI MJIM MHbIE MAaTEPUAJIbI, HEO0OXOAMMbIE
MJIS OUEHKH 3HAHMHM, YMEHHMH, HABBIKOB U (MJM) ONbITA [1eATEJIbHOCTH,
XapaKTepU3yIINUX ITanbl (JOPMUPOBAHUA KOMIIETEHIMI B Mpollecce 0CBOCHUSA
00pa3oBaTeJIbHOM POrPaMMbI

3. Tepmuueckasi 00paboTKa, COCTOSIIASI U3 HArpeBa CTaju B ayCTEHUTHYIO 00JIacTh,
BBIJICP)KKH U OXJIXKICHUS HA BO3/[yXEe HA3bIBACTCH. ..

3epPHOTPaHUIHOE



3. o, =0, +aGhp

4. 6, =c,+aGh’L
5. Haubonpiryio TBEpAOCTh, M3 NEPEUYUCICHHBIX CTPYKTYPHBIX COCTABJISIONIUX,
UMeeT..

1. mepaut

2. TPOOCTUT

3. copout

4. pepput

Kpurepuu oueHku:

- OLICHKA «3a4T€HO» BBICTABJISICTCS CTYJICHTY, €CJId MPABUIBLHO OTBEUEHO OoJiee, ueM
Ha 40 % BOMIPOCOB;

- OIICHKA «HE 3a4TE€HO» BBICTABISIETCA CTYJIEHTY, €CIIM TMPAaBUIBLHO OTBEYEHO MEHEE,
yeM Ha 40 % BOMIpOCOB..

10. OoOpa3oBaTebHbIe TEXHOJOTMH W MeETOAMYECKHE YKA3aHHUA [0
O0CBOCHMIO M CHUIJIMHBI (Y4eOHOro Kypca)

[Ipu wusyyenun kypca «MarepuanoBeACHUE» HCIONIb3YIOTCS CIEIyIOIIHE
o0pa3oBaTeNbHbIE TEXHOIOTHH:
- TEXHOJIOTMHM TPATUIIMOHHOTO 00y4deHus B (opMe JIEKIHMA U CaMOCTOATEIbHOU
paboThI CTYJEHTOB;
- uH(QOpPMAIMOHHBIE TEXHOJOTHUH (BU3yaJlbHbIE JIEKIIMA C HCIOJb30BaHUEM
MPE3CHTAIMOHHOTO METO/1a O0YUCHHUS).



11. YueOHO-MeTOAMYECKOE 7| HH(pOpMaAILIMOHHOE o0ecrieueHue
AUCUMILTHHBI (Y4e0HOr0 Kypca)

11.1. O0s3aTesibHAS JIUTEPATYPA

Tun (yueOHuK,

yueOHOe nocooue,
KoaunuecTtBO B

Ne ni/mm Bbubauorpaguueckoe onucanue yueOHO-MeTOoAn4ecKoe
OnoduoTeKe
nocooue, NPAKTHKYM M
ap.)
JImutpenko  B.II.  Marepuanosenenue B
MAIIMHOCTPOCHUU [DJIEKTPOHHBIN  pecypc] e
1 yue6. mocobme / B. II. [dmutpenko, H. b. VaeGHoe ocobHe "NANIUM
MamnyitioBa. - MockBa: UHOPA-M, 2016. - 432 COM" '

c.: m. - (Briciiee ob6pazoBanue. bakanaspuar). -
[SBN 978-5-16-010712-7.

MarepuanoBeieHue [DJIEKTPOHHBIN  pecypc]:
(baSOBBIG AuarpaMMbl JABYXKOMITIOHCHTHBIX
2 cucteM: yude0. mocobue / A.B. Ilo3gaskoB [u| VYueOHOe mocobOue. ObC "Jlansp"
np.]. - Mocka: MUCuC, 2016. - 98 c. - ISBN
078-5-87623-966-2.




11.2. lonoJiHUTeIbHAS JJUTEPATYPa U Y4eOHbIe MaTepHaJIbI (ay110-,
BH/1€OTIOCO0US U JIP.)

- (ponx HayuHoil Onbamorexku TI'Y:

Tun (yueOHuK,
ydyeOHoe nocodue,

Ne n/n bubaunorpaguyeckoe onucaHue yaebno-meTomraeckoe ( Koumuecrso B
nocooue, NPaKTHUKYM, | OudOIHMOTEKE
ay/uo-, BU/1e0nocoous

U ap.)

1  [Fapudpymmma @&. A. MarepuanoBeaenue uf YueOHO-METOIUUECKOE
TEXHOJOTUS ~ KOHCTPYKIIMOHHBIX  MaTepHaloB| nocobue
[DnekTpoHHBIN pecypc]: y4ueb.-MeTo. mocodue 9BC
®. A. Tapudpymwmmn, P. II. Arwmmnos, B. B. "IPRbooks"
PKnnsikos. - Kasans: KHUTY, 2013. - 246 c.: un.

- ISBN 978-5-7882-1441-2.

2 [MarepuanoBeneHue u TexHosoruy|  YdeOHOe mocodue
KOHCTPYKLUHMOHHBIX ~ MaTepHasoB [ DJIEKTPOHHBIH 9bC
pecypc]: yueb. mocobue / O. A. MacaHckuii [u "ZNANIUM.
np.]. - Kpacnosipck: Cub. denep. yu-T, 2015. - COM"
268 c.: mi. - ISBN 978-5-7638-3322-5.

3 |KneBuos I'. B. ®u3uka u MexaHuka paspyLIcHUs ONEeKTPOHHBIN
[DnexTponHblit pecypce] : OCHOBBI TMarHOCTHKHY y4eOHHK
pas3pylieHUs] METAUIMYEeCKUX  MaTepuajoB Perosutopuii
pinekTpon. yueOnuk / I'. B. KueBmos, H. A. TCY
KinesnoBa, O. A. ®ponosa ; TI'Y. - TT'VY. -

TonbsitTr : TI'Y, 2014. - 264 c. : wi. - bubnuorp.:
B KoHIIe 1. - ISBN 978-5-8259-0797-0

4 Connues HO.II. CrnenumanbHble Marepualibl B
MAIIMHOCTPOCHUM  [DJEKTPOHHBIM  pecypc]:
y‘Ie6HvI/IK / YO. I1. Conuues, E. U. [psxun, B. 1O. VaeGHIK SEC "IPRbooks"
[Tupaitnen ; mox pex. FO. I1. Connuesa. - 2- u3a.,
crepeotun. - Cankt-IletepOypr: XMMU3JAT,

2014. - 640 c.: un. - ISBN 978-5-93808-237-6.
COI'NTACOBAHO:
JupexTop Hay4YHON OMOINOTEKU A.M. AcaeBa
(noonucs) (1.0. Damunus)
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11.3. IlepedyeHb pecypcoB HH(POPMANUOHHO-TEICKOMMYHHKAIIMOHHON CeTH
"UHTepHet"

o «BecTHuK MarHUTOTOPCKOTO TOCyJapCTBEHHOTO TEXHUYECKOTO
yHusepcurera uM. [.1. Hocosay,

o «Bectank CaMapcKOTO TOCYIapCTBEHHOT'O TEXHHUYECKOTO YHUBEPCHTETA.
Cepusi: TEXHUYECKHE HAYKNY,

. «JIuTBE U MeTaITyprus»

o «TexHonorus METaILIOB

o «IlepcrieKTUBHBIE MaTEPHAITBI

o WebofScience[OnekTponnsiii  pecypc] . MYJbTUIUCIHILTHHAPHAS
pedepatuBHas 6a3a manabix. — Philadelphia: ClarivateAnalitics, 2016— . — Pexum
noctymna : apps.webofknowledge.com. — 3ari. ¢ a3xpana. — 3. pyc., aHTJL.

o Scopus[DnekTponHbiii  pecypc] : pedepaTtuBHas ~ 0aza  JaHHBIX.
— Netherlands: Elsevier, 2004— . — Pexxum noctyna : scopus.com. — 3aril. ¢ 3KpaHa. —
3. pyc., aHri.

o Elibrary[OnexTponHbiii pecypc] : Hay4dHas JJICKTpOHHas OWOIMOTEKa. —

Mockga : HOb, 2000- . — Pexxum goctyma : elibrary.ru. — 3ari. ¢ skpana. — 3. pyc.,
aHTII.

o SpringerLink[DnexTpoHHbII pecypc] : [6a3a JAHHBIX |.
— Switzerland: SpringerNature, 1842— . — Pexxum noctyna : link.springer.com. — 3aru.
C 3KpaHa. — 3. aHrJ.

o ScienceDirect[ DneKTpoHHBIH pecypc| : KOJJIEKLHSI SJIEKTPOHHBIX KHUT
uznarenbcTBa Elsevier. — Netherlands: Elsevier, 2018— . — Pexwum pgocryna
sciencedirect.com. — 3arJ. ¢ 3kpaHa. — 3. aHrJL.

o Cambridgeuniversitypress[ DJIeKTpOHHBI pecypc] : KypHaIIbI
u3narenbcTBa. — Cambridge: Cambridgeuniversitypress, 2018— . — Pexxum moctyna :
cambridge.org. — 3aru. ¢ 3kpaHa. — S3. aHr.

o NEICON[DnekTpoHHbIN pecypc] : dAeKTpoHHas HWH(OpMalus : apxuB
Hay4yHbIX >KypHanmoB. — MockBa : HOMUKOH, 2002- . — Pexum pocrymna

neicon.ru/resources/archive. — 3ari. ¢ skpana. — f3. pyc., aHII.

11.4. IlepeyeHb MPOrpaMMHOI0 O0eceYeHUs

Ne Hanmenosanue 11O KoanuectBo | PexkBU3UTHI 10roBopa (1aTa,
n/n JIMLEH3U I HOMeEP, CPOK JIeliCTBHA)

1. | Windows 1398 Horosop Ne 690 ot
19.05.2015r., cpok neicTBuUs -
0eCcCpOUHO

2. | Office Standart 1398 Jorosop Ne 690 ot

19.05.2015r., cpok neicTBus -
6eccpouno; JloroBop Ne 727 ot
20.07.2016r., cpok aeicTBus -
0OECCPOUHO



http://vestnik.magtu.ru
http://vestnik.magtu.ru
http://vestnik.magtu.ru
http://science.samgtu.ru/node/31
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http://lim.bntu.by
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11.5. Onucanve MaTepHAJIbHO-TEXHUYECKOH 0a3bl, He0OXOAUMON JIsi
OCylIeCTBJIEHHSI 00Pa30BaATEJIBLHOIO MpoIecca Mo AUCHUIITINHE (MOIYJII0)

n/n

HaumenoBanue
000py10BaAHHBIX
y4eOHBIX
Ka0HHETOB,
JaboparTopwuii,
MACTEPCKHUX M JP.
00bEKTOB JIJIsl
NMPOBeAeHUs
NMPAKTHYECKUX H
J1a00paTOPHBIX
3aHSATHI

Ilepeyenn
OCHOBHOI'0
o0opynoBanust

dakTHYeCKUil
aJpec yueOHbIX
KaOHHETOB,
JabopaTopuii,
MAaCTEePCKHUX M Jp.

Iiomaab, m>

KosndecTBO
MOCATOYHBIX MECT

Komnerorephsiii
KJ1acc. VYyeOHas
ayuTopus TUIs
IPOBEICHUS
3aHSITUN
JIEKIIMOHHOTO THIA.
VYyeOHnas
ayAUTOPUS TUTST
POBECHUS
3aHATUH
CEMUHAPCKOT0
THUIIA. YuebHas
ayuTopus TUIs
IPOBEICHUS
1a00paTOPHBIX
pabor. Yuebnas
ayIuTopus TUIs
KypCOBOTO
MPOEKTUPOBAHHUS
(BBIMOJTHEHUS
KypPCOBBIX  pabor).
YueOHast
ayuTopus TUTSI
IPOBEJICHUS
TPYIIOBBIX u
WHINBUTYTBHBIX
KOHCYJIbTAIIUH
YueOHast
ayIuTopus TUIs
IPOBEICHUS
3aHIATUHA TEKYIIEro
KOHTPOJIA "
MPOMEKYTOUHOMN
aTTECTallUU.

Cronbl y4yeHUYECKHe
JIBYXMECTHBIE ,
CTOJIBI YYEHUYECKHE,
CTOJ
KOMITbIOTEPHBIH,
CTOJ
MpEenoaaBaTeIbCKUM,
IIK, OCKa
TPEXCEKIUOHHAS
ayJIuTOpHAast
(menoBas), CTYJ
MpernoaBaTeabCKui,
MIPOEKTOP
MYJIbTUMEAUNHBIA ,3
KpaH Jyisl IPOEKTOpa,
TymOa BbIKaTHas

445020,

T. TonpsarTu,
[entpanbHblii
paiioH, yII.
benopycckas, n. 16-
B, mosummsa mo TII
Ne 1, 2 stax

(E-214)

75,9

32

Ilomerenne s
CaMOCTOSTEIbHOM
paboThI
00yJarImMXxCs

Cronbl yueHHnyeckue,
CTYJIbSI YUEHUYECKHE,
IIK ¢ BrIxOODOM B
cetb MHTEpHET

445020, r.TonparTy,
LlenTpanbHelii  p-H,
YIL benopycckas,
n.14, mo3unug 110

84,8

16
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HaunmeHnoBanue

000py10BAHHBIX
Y4eOHBIX 5
KaOWHETOB, dakTHYeCKUil s 3 S
e Jabopartopwuii, Ilepeyenn ajapec y4eOHBIX é" 5 E
o/u | MACTEPCKHX M 1p. OCHOBHOI'O Ka0HHeTOoB, g §=-’ =
00BbEeKTOB JIs1 odopynoBaHus JaboparTopuii, S g S
NMPOBeAeHUs MACTEePCKHUX H JP. = <z 5
NPAKTHYECKUX U =
J1a00paTOPHBIX
3aHATHH
T.II. Ne48, 4 nsrax
(I'-401)
Ctonams-nmapTthsl 49,2
JIBYXMECTHBIE,
CTYJIbS, CTOJI
MPENo/1aBaTeNIbCKH,
CTYJ
MPENo/1aBaTeNIbCKH,
MepeaBKHAS 445020, r.Tonparty,
ITomerienue st JIOCKa, 9KpaH, | yi1. bemopycckas,
3 CaMOCTOSTEIbHOU poiueccop, 1.14 T, mo3umus mo
paboThI MIPOEKTOP, TII Ne 14, 4 stax
oOyyJaronmxcs KOMIThIOTEPHBIC (1-409)
CTOJIBI,
KOMITBIOTEPBI ISt
CTYJICHTOB c
BBIXOJIOM B  CETh
WHTEPHET,
KOMITBIOTED

openoaaBaTciisi.
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