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1. HEJIX U 3AJAYHN OCBOEHUA JUCHHUIIJIMHbI

I[envto oucyunnunwvl «MatepuanoBeicHNe SBISETCS (OPMHUPOBAHNE Y CTYJCHTOB B paMKax
KOMIIETEHTHOTO TIOAXO0Ja HAaBBIKOB TI0J00pa KOHCTPYKIIMOHHBIX MAaTE€pHajoB B OOJIACTH
WH)XCHEPHBIX M3BICKAHWH, KOTOPHIE XapaKTEPU3YIOTCS IIMPOYANIINM MHOTOOOpa3ueM Kak
TPaIUIIMOHHBIX, TAK H HOBBIX TEXHOJOTHYECKUX MPOIECCOB MOIYUSHHS 1 00pabOTKH 3ar0TOBOK.

3aoauu oucuuniunbl:

OCHOBHBIMHU 3a/la4aM¥ JUCHUIUIAHBI SIBJISIETCS (QOPMHPOBAHUE y CTYICHTOB HHKCHEPHOTO
MBIIUICHUST HEOOXOAUMOTO ISl PEHICHHUS] MPAKTHYECKUX 337ad, CBSA3aHHBIX C TEXHOJOTHYECKUMHU
0COOEHHOCTSIMH TIPOIIECCOB TOJIy4eHHS W OOpabOTKM MaTepHajoB; MPHUMEHEHHE COBPEMEHHBIX
TEXHOJIOTUH TEXHUYECKOTO OOCTY)KMBAaHHWS, PEMOHTa W BOCCTAHOBIICHHS JETaleld MalluH s
o0ecrnieyeHus NOCTOSSHHOW paboTOCIIOCOOHOCTH; 3HAHUE TEOPUH U MPAKTUKU PA3JIMYHBIX CIIOCOOOB
VIIPOYHEHHsSI MAaTepHUaloB; O3HAKOMJICHHE C OCHOBHBIMH TpYIIIaMH METAJUIMYECKHX |
HEMETAUNINIECKUX MAaTepUaioB, WX CBOMCTBAMH M OONACTIMH NPUMEHEHUS; 3HAHUE MPHHIIAIIOB
YCTPOWCTBA  THUIIOBOTO  OOOPYIOBaHHs, WHCTPYMEHTOB H  TIPHUCIIOCOOJICHHWH; TEXHUKO-
HKOHOMHUYECKUX M IKOJIOTUIECKUX XaPAKTEPUCTHK TEXHOJIOTHIECKUX MPOIECCOB U 000PYIOBaHMUS,
a Taxke 00JacTel UX NPUMEHEHUSI.

2. MECTO JUMCIIMIIVIMHBI B CTPYKTYPE OII BO:

Hucuumnuna «MatepuanoBenieHue» BXOIUT B 0a30Byl0 4acTb 00pa3oBaTeNbHON
MpOrpaMMbl. 3HaHUS, M[OJy4aeMble B XOJE€ MW3Y4YEHHUS JAaHHOM JUCHUIUIMHBI, MOTYT OBITbH
HCIOJIb30BAaHbl MPU M3YYEHUHM IUCHUIUIMH «Jletanmu mamuby», «TeXHOIOTUs KOHCTPYKIHMOHHBIX
MaTepUaIoB» U JIp., a TAKKE MOTYT OBbITh MOJIE3HBI IIPHU BHIIIOJHEHUU HAYYHO-HCCIEA0BATEIbCKUX
paboT CTY/ICHTOB.

J1j11 OCBOEHHUSI TUCIUIUIMHBI HEOOXOIMMO 3HATh:
1) kypc pusuku;
2) KypC XUMUH.

3. KOMIIETEHIIUX OBYYAIOUIETOCs, ®OPMHUPYEMBIE B PE3VYJIbTATE
OCBOEHMSA JUCHUIIJIMHBI U UHAUKATOPBI UX JOCTUKEHUSA
3.1. O6menpodeccrnoHambHbIe KOMIIETEHIIUNA U UHANKATOPBI UX JTOCTHKECHUS

Kareropus (rpynna) Konx n HanmeHoBanue Kox n HanMeHoBaHME MHIUKATOPA
obmenpodecCuoHANBHBIX | 00MmenpohecCHOHATBHON |  TOCTHXKEHHUS 001IenpodeccuoHaIbHO M
KOMITETEHIUI KOMIIETEHIUI KOMIIETEHIUI
Teoperuueckoe n | OIIK-1. Cnocob6en | U — 1 onk-1
PaKTUICCKOC NPUMCHSTH 3HaTh: - TEOPUIO U OCHOBHBIE 3aKOHBI B
MBIIICHNE €CTECTBEHHOHAy4YHble U | 00J1aCTH €CTECTBEHHOHAYYHBIX 51
OOLIEMH)KEHEPHbIE OOLIEMHKEHEPHBIX TUCIUIUIMH.
3HaHUA, I/UI -2 OIIK-1
METO/IbI YMmeTs: - MPUMEHSITh METO/1bI
MaTeMaTH4eCKOro MaTeMaTH4eCKOIro aHaJn3a U
aHaJn3a U | MOJENUPOBAaHUA B MpodeccunoHalbHON
MOJIETMPOBAHUS, NeSITeNIbHOCTH;
TEOPETUYECKOTO U | - ONPUMEHSATh METOJbl TEOPETUYECKOTO U
SKCIICPUMCHTAIIBHOTO OKCIICPUMCHTAJIIBHOTO  HCCJICIOBAaHUA B
UCCIIEeI0BAHUS B | MpodeccrnoHanbHOM AESITEIBHOCTH.
npodecCuoHATBHOM
NeSITEIbHOCTH




4.CTPYKTYPA JUCHUIIJINHBI
OO6mast TpyA0€MKOCTh JUCIUIIIUHBI COCTABIACT 3 3a4eTHBIX €AUHUIIBI, 108 akageMuIecKnx

gaca.

n/n

Tema (paznmen)
JTACITUILTHHBI,
KypcoBast paboTa
(poexr),
MPOMEXYTOIHASL
aTTeCcTaIusa

Cemectp

Buibl KOHTAKTHOM pabOTHI U
TPYIOEMKOCTb
(B akaJIeMHUECKHX Yacax)

3 | JIP | UKP | KTO | KO

Kontpons
(B
aKageMuy
€CKUX
gacax)

CamocrosT
eNbHast
pabota

(B
aKajeMHuye
CKHUX
gacax)

DopMbI
TEKyIIETo
KOHTPOJIS
ycIeBaeM

octu

2

(98]

N

10

11

Tema 1
«CTpoeHue u
OCHOBHEIE
CBOMCTBaA
METAJIJIOB U
CIIJIABOBY

JIP, KT

Tema 2
«OcHOBHEBIE
THIIBI  THATPaMM
JIBYXKOMIIOHCHTH
BIX CHUCTEM)

TP, KT

Tema 3
«Kenezoyranepon
WCTBIE  CIUJIABBI.
Juarpamma coct
OSTHUS Fe-C.
Yraepoaucreie ¢
TaJu, YyTYHBD)

JIP,
TP, KT

Tema 4 «OcHOBbI
TEPMUYECKOU
00paboTKH.
[IpeBpaienns
NPy HarpeBe u
OXJIAXKJICHUN

JIP, KT

Tema 5
«XHUMHUKO-
TepMHUYECKast
00paboTKa

KT

Tema 6
«JlerupoBaHHbIE
cTaiu, 00J1acTh
IMPUMCHCHUS,
TEPMUYECKAs
00paboTkay

KT

Tema 7
«l{BeTHBIC
MCETAJJIBI U
CIJIaBBbI HA UX
OCHOBE»

KT

Tema 8 «Cramu u
CILIABEI C

KT




Tema (paznen) Buibl KOHTaKTHOW PabOTHI U Konrpons | Camoctosat | Dopmbl
JICITUTLIHHBI, TPYIOEMKOCTb (B eNTbHas TEKYIIEro
KypcoBast pabota o, (B akaIeMHUECKUX Yacax) aKajieMuy pabora KOHTPOJIS
No (poexr), § €CKHUX (B ycIieBaeM
o/ MIPOMEXKYTOUHAS z qacax) aKajieMuye OCTH
arrecranus © CKHUX
gacax)
J | I3 | JIP | UKP | KTO | K3
0COOBIMH
CBOMCTBaMM»
9 | Tema9 212 | 4 2 ITP, KT
«Komnosunnons
bI€ N
HEMCTAJINIMYCCKU
€ MaTCpUuaIbD»
20 | Dx3ameHn 03 35,7
21 | Hmozo 18 | 16 | 16 0,3 35,7 22

JI — nexums, JIP — maGoparopuas pabota, 113

— mpaktuyeckoe 3anstue, NKP — nHas

KOHTakTHasa pabota, KTO — koHTposs Teoperndyeckoro o0ydenus, KO — KOHTpoJIb Ha 3K3aMeHe.
JIP — ot4uer u 3amura naboparopHoit padotsl, [1P — otuer u 3amura npakruueckoit padotsr, KT

— KOHTPOJIUPYIOIIHAM TECT M0 TEME

5 .COAEP/ KAHUE JUCIUIITIMHBI

5.1 Jlexkuun

Ne
o/

HaumenoBanue temsl (pasena)

Copneprxkanue TeMbl (paszena)

1 Tema 1 «CtpoeHue U OCHOBHBIE

CBOMCTBA METAJUIOB U CILJIABOB»

ATOMHO-KpHCTaJUIMYECKOE CTpoeHue Mmeramia. JledekTsl
CTPOCHMSI ~ pEaJbHBIX  METAJUIOB u CILJIaBOB.
Kpucranmmsanus METaJUIOB. AmtoTponnyeckue
npeBpauieHuss B Metaiiax (nosumopgusm). Ionsrue o
CTPOEHUHU CIUIABOB.

2 Tema 2 «OCHOBHEBIE

CUCTEM»

THUIIbI
avarpamMmm  IBYXKOMITIOHCHTHBIX

@a3pl B METAUIMYECKUX CIUIaBaX. TBepable pacTBOpHI,
XUMUYECKUE COCJIMHEHHS, JBTEKTHKA.
DKCIIEpUMEHTATILHOE MOCTPOEHUE JTMarpamMm COCTOSHUS.

JluarpamMmma ~ COCTOSIHMA ~ CIUIaBOB,  OOpa3yOLIMX
HEOrpaHWYECHHbIE  TBEpHAble pacTBOphl. Jlmarpamma
COCTOSIHMSI ~ CIUIaBOB,  OOpa3yloIIMX  OrpaHUYEHHBIE

TBEpAbIE pPAcTBOpHL. JluarpamMma COCTOSIHMSI CIUIaBOB,
obOpasyromux xumudeckue coeauHeHus. OcoOeHHOCTH
(ha30BBIX MPEBpaIICHUH B CIJIaBaX B TBEPAOM COCTOSIHHU.

3 Tema 3 «Kenesoyrnepoaucreie

CIIJIaBBbI.

Huarpamma cocrosinust Fe-C.
VYTriepoAuCThIE CTAH, YyT'YHBD)

MukpocTpykTrypa JKEJE30yIIIePOIUCTBIX CILJIaBOB.
Brnusiane nocrosiuabix npumeceit (N, S, P, Si, Mn) nHa
cBoiictBa cranei. Krnaccudukauuss u  MapKupoBKa
YIIEPOJUCTBIX CTalel W 4YyryHOB. MexaHudeckue
CBOMCTBA CTaJIEH M YYIr'yHOB, METOJBl MX OIPEAEIICHUs
BinsiHne MeTon0B IOJIy4eHHMs CTaJed M YYyryHOB Ha UX
CBOMCTBA..

4 | Tema 4 «OCHOBBI TEPMHUECKOM
oOpabotku. IlpeBpaiienus npu

HarpeBeC U OXJIAXKJIACHUN

Bunet  tepmuueckoit oOpabotku. IlpeBpamienust B
KEJIE30YTITIEPOJUCTHIX  CIUIaBaX TpU  HArpeBe W
oxJlaxJaeHuu. Bugpl omxura. TexHONIOrus 3aKajlikd W
OTITyCKa  CTaJied, BHJAbI  3aKalKK  (CTyneHvaras,
M30TEepMHUUECKasi).  3akanka ¢ HarpeBom  TBUY.




No | HammenoBanue Tembl (pa3ena) Copneprxkanue TeMbl (paszena)

/11
Tepmomexanudeckass oOpaboTtka crameid. JledexTsr
3akanku. [IpeBpanienus, Npoucxo e npu OTIyCKe.

5 Tema 5 «Xumuko-repmuueckas | [IpeBpamienns, MpoucXoisaiue B MOBEPXHOCTHOM CIIOE
o0OpaboTka» CIUIaBOB, IpPU  XUMHUKO-TEPMHUYECKOW  0OpaboTke.

OcHOBHBIE BHJIBI XUMHUKO-TEPMHUYECKOH 00pabOTKH
(uemeHrtanus, a30THpPOBAHUE, LMaHUPOBaHUE,
g dy3uoHHas Metauinsanus). OCHOBHbIE TapaMeTphl U
o0nacTb MNPUMEHEHUS Ppa3JIMYHBIX BUJOB XHUMHKO-
TEPMHUUECKON 00pabOTKH.

6 | Tema 6«JlerupoBannble cranu, | BnusHue nerupymomux 31€MEHTOB Ha CTPYKTYpy U
o0nactb IIPUMEHEHUS, | CBOWCTBA JIETUPOBAHHBIX CTayled. MHCTpymeHTanbHbIE,
TepMuueckas o0paboTka» KOHCTPYKLIMOHHbBIE, JIETUPOBAHHbIE CTaJd M CTalH C

0COOBIMU CBOMCTBaMM (HEpIKaBEIOIIUE, KapOIPOUHBIE,
n3HococToiikue). CTpyKTypHbIE KJIAcChl JIETHPOBAHHBIX
CTaJIeH. Tepmuueckass o00paOoTka JIerMpPOBAaHHBIX
CTaJIeH.

7 | Tema 7 «liBerHble MeTaiuibl ¥ | Menp u €€ cruiaBbl. [IpuMeHEHHME MENHBIX CILUIAaBOB B
CIJIaBBI HA MX OCHOBE. MPOMBIIUIEHHOCTH. AJIFOMUHMH, MarHvii, TUTaH U HUX

CILIaBBI.

8 | Tema 8 «CmmaBel ¢ ocoObiMu | Marepuansl B NpuUOOPOCTPOEHUHM U ABTOMATHKE.

CBOMCTBAMM» MaruutHble MaTepuanbl. Marepuansl ¢ 0cOObBIMU
TEIUIOBBIMU M YOPYTMMH cBoHcTBaMHU. [IpoBOAHMKOBBIE
MaTepuabl, CILIaBbI c BBICOKUM
AJIEKTPOCOTNIPOTUBIICHUEM, MIPUIION. KonTakTHble
MaTepHalIbl, MATEPUAIIbl B MUKPODJIEKTPOHHUKE.

9 | Tema 9 «Kommo3nnnonusle u | KOMIO3UIIMOHHBIE ~ HEMETANIMYECKHE  MaTepHallbl,

HEMETAJUIMYECKUE MaTepuaiby | METaJUIo- W MUHepajiokepamuka. Kommno3unnoHHbIE
marepuanbl.  OCHOBBI ~ CTpPOEHMSI U CBOMCTBA.
Hemerannuueckue nonumepHble MaTepuaibl. TkaHeBble
Marepuainbl, MOKpbITHS. COBpEMEHHBbIE TEHJEHIUU
MOBBIIIEHHUS] KaYeCTBa MaTEpPHAJIOB.
5.2 JIabopaTtopHbie pabOThI

Ne HanmenoBanue tembl

/n (pasmena) Coneprxanue Tembl (pazena)

1 | U3ydenue ycrpoiicTBa N3yunuth ycTpoiicTBa MHKpOCKONAa U MPHOOPECTH HaBBIKU
MeTauIorpadu4ecKoro paborst Ha HeM. OCBOUTH METOJUKY HCCJIEAOBaHUS
MHUKpOCKOTIA. MUKpPOCTPYKTYpPbl METa/NIOB U CIUIaBOB IpPU TMOMOIIHU
[IpuroTtoBiienue MUKpockona. OCBOUTh METOJUKY U3TOTOBJICHUS pa3IMYHbIX
MUKpouLIuoB 0o0pa3loB METa/NIOB U CIUIAaBOB JJISi MHMKPOCKOIMHYECKOIO

MCCJIEIOBAHUS MPU NOMOIIIM CBETOBOTO MUKPOCKOTIA.

2 | IIpouecc kpucranauzauuu O3HaKOMUTBCA C TEOpPHEH KpUCTALIM3ALMKU PeaTbHbIX
METaJJIOB M CIUIaBOB Ha MpUMEpPE H3Y4YEHHUs Ipolecca
KPUCTAJUIM3ALHAH COJIEN

3 | U3ydyenne MUKpOCTPYKTYpbI | [IpakTuueckoe O3HAaKOMIJICHHUE c METOIUKOH
cTajiell B paBHOBECHOM MeTajIorpaMueckoro aHaiau3a cTajeldl B pPaBHOBECHOM
COCTOSIHUM COCTOSIHUHU.

4 | Usyuenue MuxkpoctpykTypsl | Ilpakruueckoe 03HAaKOMJICHHE c METOUKON

YyI'YHOB

METAJUIOrpaprUECKoro aHajln3a YyryHoB

6




Ne HanmenoBanue tembl
/n (pasmena) Coneprxanue Tembl (pa3ena)

5 | Omnpenenenue TBepAOCTU N3yuuts yctpoiictBo npudopa THI-2M. OcBoUTh METOAMKHU
METaJJIOB METOJaMU omnpejieNieHus TBEpAOCTH Mo MeTtony bpunenns u no
Bbpunenns u Poksema Poksey. OnpenenuTs TBEPAOCTH 33/1aHHBIX 00pa3LoB

6 | 3akanka ctanu B pa3inyHblX | OLEHUTHh JEMCTBHE pa3IMYHBIX OXJIAXIAIOUIUX Cpel Ha
cpenax. Mzyuenue MIPEBPALLEHUE ayCTEHWUTA MpPU 3aKaJKe MYyTeM KOHTPOJIS
HEPaBHOBECHBIX U 0COOBIX TBEPAOCTHU
MUKPOCTPYKTYP

7 | BoisiBneHue NOBEpXHOCTHBIX | BBISIBUTH MOBEPXHOCTHbIE J1€()EKTOB B METALUIMYECKUX
Ne(QeKTOB B METAIUIMUYECKUX | MaTepHuaax C MTOMOIIBIO AJIEKTPOMAarHUTHBIX
MaTepuagax ¢ HOMOUIbIO BBICOKOUYACTOTHBIX CTATUCTUYECKUX JEPEKTOCKOIIOB.
AJIEKTPOMAarHUTHBIX
BBICOKOYACTOTHBIX
CTaTHUYECKUX
ne(heKTOCKOTIOB

5.3 TlpakTrueckue 3aHATHS
Ne HanmenoBanue tembl
/n (pasmena) Coneprxanue Tembl (pa3ena)

1 | U3ydenue CTpyKTypHBIX N3yuenue CcTpyKTyp JBOWHBIX CIUIABOB, YSICHEHUE 3HAYCHUS
COCTaBJISIOIIUX JIBOMHBIX ayarpaMM — COCTOSIHMSI NP M3Yy4EHHM  CIUIaBOB U
CILJIABOB IIPEBPAIICHUN B HUX.

2 | U3y4eHnue CTpyKTYpHBIX HertanbHO€E YCBOEHHE CUCTEMBI JKEIIE30—YIIIEPOL,
COCTaBJISIFOIIMX MarpaMMbl | XapaKTEPU3YIOIIEH Ba)KHEUIINE 51 HanOosee
KEJe30-yriiepoa pacnpoCTpaHEHHbIE TEXHUYECKUE CILIaBbl — CTaJlb U YYT'yH.

VscHenne pu3NYeCcKOil CyITHOCTU NMPEBPALLEHUI CUCTEMBI B
Pa3IMYHbIX 30HaX TEMIIepaTyp, Ha KOTOPHIX OCHOBBIBAETCS
TepMHuuecKast 00paboTka.

3 | PacmmdpoBka Mapok [IpuMeHHuTHh TEOpEeTUUECKHE 3HAHUS KIacCCHU(PUKAIMK CTajei
CTaJIel K paciin(poBKU MapoK crajieu

4 | Pacuer npouHoctu [IpyuMeHUTH 3HaHUSI TEOPUN KOHCTPYKIIMOHHBIX MaTepHaioB
KOMITO3UIIMOHHBIX K pEHIeHHIO TMPAaKTUYECKUX 33Jad  IPOEKTUPOBAHMS
MaTepHUaIoB C KOPOTKUMHU KOMITO3ULIMOHHBIX MaTEPHAJIOB C KOPOTKUMH BOJIOKHAMH.
BOJIOKHAMH

6 CAMOCTOSATEJIBHAS PABOTA
K Bumam camocrostennbHOM BHEAYTUTOPHON PaOOTHI CTY/IEHTOB OTHOCSITCS:
1) moxroroBka u oopmiieHHE OTYETOB 10 JaboparopHbiM padotam (JIP);
2) moAroToBKa K KOHTpoJupytomemy Tecty no teme (KT);
3) noAroToBka U 0pOpMIIEHHE OTYETOB 110 MpakTuyeckum padoram (I1P).

No d
opMa (BY TpynoemMKoCTh
No paznena (Tembl) AUCIUTUTAHBI pma ( VI[) Py

/o CaMOCTOSTEIILHOM pabOThl | B akajl. yacax
Tema 1 «CtpoeHre 1 OCHOBHBIC CBOMCTBA

1 P JIP Nel, JIP NeS, Ne7, KT | 4
METAJJIOB U CIIJIABOBY

) Tema 2 «OcnoBuple THIBI guarpamm | TP Nel, KT 4
JIBYXKOMIIOHEHTHBIX CHCTEM)

3 Tema3 «Kenesoyriepoauctoie cruiaBbl. | JIP No2, JIP Ne3, JIP Ned, |4




Huarpamma coctosiaus Fe-C. IIP No2, Ne3, KT
YTII1epoANCThIE CTAN, YYTYHBD)

4 Tema 4 «OcHoBbI TepMUYECKOW 00PAOOTKH. | JIP No6, KT 4
[IpeBpaienns npu Harpese u
OXJIQXK ICHUN

5 Tema 5 «XHUMHKO-TEpMHUYECKAS KT 1
00paboTKa

6 Tema 6 «JlerupoBanHble cTany, 001acTb KT 1
IPUMEHEHUs, TepMUIecKas 00paboTKay

7 Tema 7 «lIBeTHBIE METAJUIBI M CIUIABBI HA | KT 1
UX OCHOBE»
Tema 8 «CriaBbl ¢ 0COOBIMM CBOMCTBAMU» | KT 1

8

9 Moayns 9 «KoMIo3unnoHHbIE U [IPNed, KT o)
HEMETAJUINYECKHE MaTepHaIb)

Hroro 22

7.0bPA30BATEJIBHBIE TEXHOJIOT' U
Memoowvr npumensiemvie 6 obyuenuu. B coorBerctBue c¢ TpebdoBanusmu DGI'OC BO mo
HAIPaBJICHUIO TOJTOTOBKHM  pealin3amnusi KOMIIETEHTHOCTHOTO  IMOAXO0Ja IpeayCMaTpHBAacT
HCII0JIb30BaHNE B Y4COHOM ITPOIECCE aKTHBHBIX M MHTEPAKTUBHBIX ()OPM TIPOBEICHUS 3aHITHIA.
[Ipu peanm3anuu JUCHMIUIMHBI «MateprualioBeIcHUE», HUCIOJIB3YIOTCA TPaJUIIMOHHBIC
COBpEMEHHBIE 00pPa30BaTEIbHBIC TEXHOJIOTHH.

Buabl yyeoHoi
padoThI

Oopa3oBaTte/ibHbIE TEXHOJIOT UM

JlaGoparopubie paboOThI

1.TexHonorusi 00y4eHHs] KaK Y4eOHOIo MCCJIEIOBAHHUSA, KOTOpas
3aKkiouaeTcss B oOecredeHMHM — 00Opa3oBaTeNbHOW  MOJTOTOBKH,
BOCIIUTAHMS YYAIIUXCS, IICJICHAMPABICHHOTO (OPMUPOBAHUA UX
JUYHOCTHBIX KA4€CTB B YCJIOBHUAX OCYIIECTBJICHHS CHCTEMAaTHYECKUX
yueOHbIX uccienoBaHuii. Ee menbro sBisercs  mpuoOpeTeHHE
YYAIIUMHCS  OMBITA HMCCJIENOBATEIbCKOM paldOThI, pa3BUTHE WX
WHTEJUICKTYaJIbHBIX ~ CIIOCOOHOCTEW,  TBOPUYECKOTO  IOTEHIMANa,
(dhopmMupoBaHUS AKTUBHOM, KOMIIETCHTHOM, TBOPYECKOM JIMYHOCTH.

2. TexHoJiOTMS KOJUIEKTUBHOH MBbIC/I€eIEATEIbHOCTH, TI000HO
TEXHOJIOTUU OOY4YeHHUSI KaK MCCIIEIOBAHMS, OPUEHTUPOBAHA HA TIOWCK
CTy[ICHTaMH  CAaMOCTOSITEIbHBIX  HAyYHBIX  pelieHud  y4eOHOU
po0eMbl, KOTOpast 3aKIH04aeTCs:

- BBOA B TMPOOJEMHYI0 CHUTYallMIO: IIOCTAaHOBKA MPOOJIEMBI,
KOJUIEKTUBHOE OOCYXKIIEHHE IIeJei, CIO0COO0B WX JOCTHIKCHHS.
OYHKIUA: aKTyaIn3anus MPOTUBOPEUH, OMPEACIICHHE BHYTPEHHHX
1enel, pealbHBIX CIOCOO0OB JesATenbHOCTH. HawampHas Touka
BBIpPAIIMBAHUS BHYTPCHHUX IIEJICH.

- pabota TO TBOpYECKHMM MUKporpynmnam. QDyHKIUS: pa3pelieHue
MPOTHUBOPEUNH, BBIPANIUBAHNE BHYTPEHHHUX Ieiei, (opmMupoBaHUE
CHOCOOOB JIEeATENBHOCTH, BHIPAOOTKAa MHAUBUAYAJIbHOMN, KOJIJIEKTUBHOM
MO3UIMU IO U3y4aeMoil mpobieme.

8. OHLEHOYHBIE
ATTECTALUN

Omnucanue Iokasareyneii u KPpUTCPUCB OLUCHUBAHUA KOMHCTCHHI/Iﬁ Ha Pa3JIMYHBIX J3Talax HUX
(bOpMI/IpOBaHI/ISI, OIMMMCAaHWEC MIKaJl OUCHUBAHWA, THIIOBBIC KOHTPOJIbHBIC 3aJlaHud WM HWHBIC

n

CPEICTBA A TPOBEJIEHHS ITPOMEXYTOUYHOHN

MaTepuaibl, HEOOXOJWMBIE Ui OLIEHKUM 3HAHWM, yYMEHHUI, HaBBIKOB, XapaKTEPU3YIOIIUX STallbl



(dhopMHpOBaHHS KOMIIETEHIIMI, a TaKXKe METOJWYCCKHUE MAaTEpPHAIIbl, OIMPEACISIONINE MPOLEIYPHI
OLICHUBAHUA 3HaHI/II\/'I, YMeHI/Iﬁ 1 HABBIKOB OTpa)KeHI)I B (1)OH)16 OLICHOYHBIX CpeI[CTB 10 AUCIIHUIIJINHEC
«MarepuajioBeIeHUEY.

Bonpocs! k 3k3aMeHy

1. MarepuajioBeieHE KaK OTpaciib HAyK1

2. ®daxTopsl, BAUAOLIME Ha (PU3MUECKUE CBOMCTBA MaTepralia

3. Oco0eHHOCTH aTOMHO-KPUCTAJUIMYECKOTO CTPOCHUS TBEPABIX TEI

4. [Tonsitne 06 u3oTponuu M aHu3oTponuu. OCOOEHHOCTHM METAUIOB, Kak Tell
UMEIOLUX KPUCTAIIMYECKOE CTPOCHHUE.

5. JledeKThl KpUCTATUTMYECKOTO CTPOCHUS

6. CymHOCTh MPOIECCOB KPUCTAIUIM3AIMN METAIOB U CIUIABOB

7. MexaHu3M ¥ 3aKOHOMEPHOCTH KPUCTAIIIU3ALUY METAILIIOB

8. Oco0EHHOCTH CTPOCHHS METAUINYECKOTo ciuTKa. [loHsaTne o nmukBanuu

9. OcHOBHbIE IOHSTHSI B TEOPUU CIIAaBOB

10. OcoOeHHOCTH CTpOEHUS, KPUCTAUIM3allMd M CBOWCTB CIUIABOB: MEXaHUYECKUX
cMecel, TBEPAbIX PACTBOPOB, XMMUYECKUX COCTMHEHNN

11. JlnarpaMma COCTOSIHHSI CINIABOB C OTCYTCTBHEM DPACTBOPHUMOCTH KOMIIOHEHTOB B
KOMIIOHEHTOB B TBEPJIOM COCTOSTHUH (MexaHudeckue cmecH) (I poaa)

12. JlnarpamMma COCTOSIHMS CIIJIABOB C HEOTPAHUYEHHOW pacCTBOPUMOCTBIO KOMIIOHEHTOB
B TBepaoM coctostauu (Il pona)

13. JlnarpamMma COCTOSIHUS CIUIaBOB C OI'PAHMYEHHON pPaCTBOPUMOCTBIO KOMIIOHEHTOB B
tBepaoM coctosiaud (111 pona)

14.  JlmarpamMmma COCTOSIHMSI CIUIaBOB, KOMIIOHEHTHI KOTOPBIX OO0pa3ylOT XUMHUYECKHE
coequaenus (IV poma).

15. JluarpamMma COCTOSIHUSI CILJIaBOB, HCHBITHIBAIOIIMX (Da3oBble MpeBpalleHus B
TBEPAOM COCTOSIHUU (TIepeMEeHHasi paCTBOPHUMOCTD)

16. CBsi3b MEX/1y CBOMCTBAMH CIUIABOB U TUIIOM JHarpamMMbl COCTOSIHUS

17. ANIOTPONMYECKHE TPEBPALICHUS JKEJie3a MPU HArpeBE€ U OXJIAKICHUH

18. CTpyKTypHBIE COCTABJISIONINE CUCTEMBI KEJI€30-YIIEPO,T

19. JnarpaMmma COCTOSIHUSA KEIE30-LIEMEHTUT

20. Kpucrannuzanus u gopmMupoBaHue CTpyKTypbl ciutaBoB. Kpucramiusauus craiu.
Kpucrannmmzanus yyryHoB

21. BinsiHMe NOCTOSHHBIX IPUMECEN HAa CTPYKTYPY M CBOMCTBA CTaIU

22. [Tony4yenue uyryHoB

23. [Tosmyuenue cranen

24. [Ipon3BOCTBO CTanM B MapTEHOBCKUX MEYaAX

25. [Ipon3BOCTBO CTanM B KUCIOPOAHBIX KOHBEpTEpaxX

26. [Ipon3BOACTBO CTaNM B 3IEKTpOIIEYax

27. [TpuHnMnIb! KIaccuPUKAMU 1 MAPKUPOBKU CTalel

28. [Ipumenenue cranen

29. [TpuHIMIBI KIacCUPUKAUU U MAPKUPOBKU YYTYHOB U UX IIPUMEHEHHE

30. MexaHnyeckue CBOMCTBA MaTepualioB (TBEPAOCTh, IJIACTHYHOCTb, IMPOYHOCTb,
yapHas BA3KOCTb, YCTaI0CTh)

31. TexHoJorn4ecKkue 1 HKCITyaTallnOHHbIE CBOMCTBA

32. Metonpl uccieOBaHUS CTPYKTYPbl METAIJIOB U CIUIABOB

33. MexaHu3Mbl pa3pylIeHHUs] MaTEPUATIOB

34. [IpeBpaienus npu TepMUIECKO 00pabOTKU CcTaIu

35. Omxur cranu

36.  3akaika

37. OTtnyck

38. LlemenTamus

39. A3zotupoBaHue



40. HutponemenTanus, nnanupoBanue, Cyiab()oa3oTUpOBaHUE,

41. BopupoBanue, cunuuupoBanue

42. Hudbdy3nonHoe HACHIIIEHUE METaIaMH
43. Mennsbie cruiaBbI

44. AJOMUHHEBBIE CILIABBI

45. TutaHoBbIE CIIJIaBbI

46. [luHKOBBIE CILJIaBBI

47. MarunueBbie CIIIaBbl

48. Kepamuka

49. Crekna

50. [Tmactmaccer

51. Pe3unsr

52. Komno3unmonHnsle Matepuaisl

53.  JlakokpacouyHble MaTepuabl

54.  Hanomarepuansl

55. Marepuaiibl KOCMHYECKON TEXHUKH

9. VYYEBHO-METOAUYECKOE W HWH®OPMAIIMOHHOE OBECIIEYEHHUE
JUCHUITIINHBbI

a) JuTeparypa

Hemumenko, B.B. MarepuanoBenenne [DnekTpoHHBIA pecype]: mnpaktukym / B.B.
Hemmmenko; AMI'Y, UD®. — biarosemenck : M3a-so Amyp. roc. yH-Ta, 2017. - 85 ¢. — Pexum
Joctynma: https://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/7708.pdf .

MarepuanoBenenue [DIeKTpOHHBIA pecypc]: ¢0. yd4ed.-MeToA. MaTepuajoB IO AHWCI. JUIS
HarnpaBiienus noarotoBku 24.03.01 "PaketHpie xomIuiekchl U KocMoHaBTHKA" / AMIY, UDD ;
coct.: B. B. Hemmmenko, Y. B. BepxortypoBa. - biarosemnienck : M3n-sBo Amyp. roc. yu-ta, 2017. -
145 c. - b. u. Pexxum moctyma: http:/irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/7797.pdf

Buxposg, C. I1. Marepuanosenenue : yaeobnoe nocodue / C. I1. Buxpos, T. A. Xonomuna. —
2-e u3n. — Caparos : By3oBckoe oOpazoBanue, 2019. — 147 c. — ISBN 978-5-4487-0361-4. —

Tekct : snexkrpoHHBIN // DnekTpoHHO-OMOMMoTeuHas cuctema [PR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/79644.html

bycnaesa, E. M. Marepuanosenenue : yueoHoe mocodbue / E. M. BycnaeBa. — 2-e¢ u3m. —
CaparoB : Ai Ilm Op Memma, 2019. — 149 c. — ISBN 978-5-4486-0420-1. — Texkcr :
ANEKTPOHHBIM // DnekrpoHHo-OMOmmoreunas cucrema I[PR BOOKS : [caiit]. — URL:

http://www.iprbookshop.ru/79803.html

0) nporpammHoe o0ecrieuenue u HTepHeT-pecypcebl

Ne HanmenoBanue pecypca Kpatkas xapakrepucruka

1 | http://informatka.ru/ ConepXUT CIpaBOYHBIN MaTepuai MO Pa3IMUHBIM pa3ieiiam
MH(OPMATUKH.

2 | http://www.iprbookshop.ru/ | Dnekrponno-oubnuoreunass cucrema I[PRbooks— Hayuno-
00pa3oBaTeNbHBIA pecypec UIsl PEIICHHsS 3aaad OO0y4deHUs B
Poccun u 3a pybexxoM. VYHukanbHas miatrgopma OBbC
IPRbooks oOwbegunsier HOBelmme  WHGOPMAIIMOHHBIE
TEXHOJIOTUM H y4eOHYI0 JIMIICH3MOHHYIO JIUTEPaTypy.
Kontent OBC IPRbooks oTBeuaeT TpeboBaHUsIM CTaHIAPTOB
BEICIIICH IIIKOJIBI, CIIO, JIOTIOTHUTEIIFHOT'O "
nuctaHuuoHHoro obpaszoBanus. DBC IPRbooks B monnom
00bEeMe COOTBETCTBYET TpeOOBAaHUSM 3aKOHOJATEIhCTBA PD
B cepe oOpa3zoBaHus

3 | http://www.e.lanbook.com | Dnekrponnas OuOnmoteunass cucrema «M3marenncTBa
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Ne HanmenoBanue pecypca Kparkas xapakrepucrrka

Jlanp», TeMaTWueckwe TIaKeThl: MaTeMaTuka, (U3HUKa,
WH)KEHEPHO-TEXHUYECKNE HAYKH, XUMUS

4 | http://elibrary.ru Hayunas snexTponnast 6u0iamoTexa KypHaJIoB
5 | Onepanuonnast  cucrema | DreamSpark Premium Electronic Software Delivery (3 years)
MS Windows 7 Pro Renewal nmo norosopy - CyOnuueH3umoHHbI ngoroBop Ne

Tr000074357/KHB 17 ot 01 mapta 2016 rona

B) npmbeccuona.m,ﬂble 0a3bl JAaHHbIX U l/lH(l)OpMalll/IOHHI)Ie CIIPaBOYHBLIC CUCTEMBI:

No Anpec Ha3Banue, kpaTkasi XapaKTepHuCTHKA
1. |http://window.edu.ru Enunoe okHO nocTymna kK 00pa3oBaTeabHbIM pecypcam
2. | http://gostexpert.ru/ Enunas 6aza 'OCToB P® o kareropusim

Obuepoccuiickoro Knaccugpukaropa CranaapTos.
«Texuuka u o0opynoBaHue/ ABHAIMOHHAS 1

KOCMUYECKas»

3. | http://neicon.ru [TOJTHOTEKCTOBBIN apXWUB BEAYIIMX 3alaJHBIX HAyYHBIX
KypHaAJIOB Ha poccuiickoil miargopme HannonanbHOTO
ANIEKTPOHHO-UH(POPMAIIMIOHHOTO KOHCOpLILYMa
(HOHUKOH)

4. https://uisrussia.msu.ru/ VYuuBepcurerckas uHdopmarmonHas cucrema POCCHA  (VUC
POCCH),

5. | http://dxdy.ruffizika-f2.html Hayunplit  ¢opym. ®usuka, Marematuka, Xumus,

Mexannka u Texnuka. OOcCyXIeHHE TEOPETUYECKUX
BOIIPOCOB, BXOJSAILIMX B CTAHJAPTHbIE y4yeOHBIE KYpCHI.
JIMCKyCCHOHHBIE TeMbI (PM3UKH: TIOMBITKA OTIPOBEPIKEHUS
KJIACCUYECKUX  Teopui U T Ob6cyxnenue
HETPUBUAIBHBIX W HECTAaHJAPTHHIX YYEOHBIX 3ajad.
[Tone3Hsle pecypchbl CeTH, COAEpXKAlUe MaTepUalbl 110
¢buznke

10.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUITJINHbI

3aHATHS 10 AUCIUIUTNHE «MarepruaaoBeIeHHe» MPOBOISATCS B CHEIIMATHHBIX TOMEIICHHSIX,
MPEJCTaBIAIOMMUX c000¥ ydeOHbIe ayaUTOpPHM IS MPOBEICHHS 3aHATHH JICKIIMOHHOTO THIIA,
mabopaTopHbIX paboT ¢ 1a0O0paTOpHBIM O00OPYAOBAHHWEM, TPYNIOBBIX W WHIUBUIYaTbHBIX
KOHCYJIbTAIMi, TEKYIIETO KOHTPOJS M MPOMEXYTOYHOH arrectanuu. CrenuaabHbIe TOMEIIESHHUS
YKOMITJICKTOBAHBI CICIIMATM3UPOBAHHON MeOeNbl0 M TEXHUYECKHMMH CpEICTBAMH OOydeHHUS,
CITYKaIIUMU JJIs TIPEACTaBICHHS yaeOHOM nHpopMaiuy 00bIIon aynutopun. Bee momemenus, B
KOTOPBIX TPOBOSTCS 3aHSTHS, COOTBETCTBYIOT JEHCTBYIOIIMM IPOTHBOTIOKAPHBIM IMPAaBHIAM H
HOpMaM.

Kaxnprii oOyuarommiicss oOecriedeH WHAWBHIYaIbHBIM HEOTPAHHMYCHHBIM JIOCTYIIOM K
AJIEKTPOHHO-OMOIMOTEYHBIM CHCTEMaM M K D3JEKTPOHHOM HH(OPMalMOHHO-00pa30BaTeNbHOM
Cpelle YHUBEPCHUTETA.

CamocrosTenbHas paboTa 0OydarIMXCs OCYIIECTBIAECTCS B TOMENIEHUAX, OCHAIIEHHBIX
KOMITBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJKIIOUeHUs K ceTu «HTepHeT» n obecrieueHnem
JIOCTYTIa B IEKTPOHHYIO HHPOPMAIMOHHO-00pa30BaTEIbHYIO CpPely YHUBEPCUTETA

Ha 3ansTusix mpumensiercst cieayiouiee TexHuueckoe oOopynoBanue: [IDOBM na 0aze
npoueccopa Intel Pentium, npoexrop.
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