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1. HEJIN U 3AJJAYU OCBOEHUA JUCHUTIIINHBI

Leanb aucuMIIMHBI
Lenpro nucuuruinHel «MaTtepuanoBeieHue» sBisgercs GOpMUPOBAHUE Y CTYIEHTOB B paMKax
KOMIIETEHTHOI'O IOJIXO/1a HaBBIKOB IOA0Opa KOHCTPYKIMOHHBIX MaTepualioB B oOJacTu
WHXCHEPHBIX M3BICKAHUN, KOTOPBIE XapaKTEPU3YIOTCS IMMPOYAUITIUM MHOT000Opa3ueM Kak
TPAIWLUOHHBIX, TaK W HOBBIX TEXHOJIOTHUYECKHUX IIPOIIECCOB TOJyuYeHUsT M 0OpabOTKH
3aroTOBOK.

3agauu AMCUUNIMHBL:
OCHOBHBIMU 3aJlayaMH JUCLUIUIMHBI sBIIeTCd (OPMUPOBAHME Y CTYACHTOB MH)KEHEPHOI'O
MBIIIJIEHUST ~HEOOXOAMMOTO IS peIIeHWs TNPAKTUYeCKMX  3a/ad, CBSI3AHHBIX C
TEXHOJIOTHUYECKUMH OCOOEHHOCTSIMU TIPOIIECCOB IMOJYYeHUS U OOpabOTKM MaTepUaliOB;
MPUMEHEHNE COBPEMEHHBIX TEXHOJIOTUNA TEXHUYECKOTo OOCIYXKMBAaHMS, PEMOHTA H
BOCCTAHOBJICHUS! Je€Tallel MalUuH Jig OO€creyeHHUs] MOCTOSHHOM paboToCrnocoOHOCTH;
3HAHUE TEOPHUU U MPAKTUKHU PA3IIMUHBIX CIIOCOOOB YIIPOUYHEHUSI MATEPUAIIOB; O3HAKOMIICHHUE
C OCHOBHBIMH T'PYIIITAMHU METAJUTMUECKUX U HEMETAJUTMYECKUX MAaTEPHATIOB, MX CBOHCTBAMH H
00JIaCTSIMM TIPUMEHEHUS; 3HAHME MPUHIIMIIOB YCTPOWMCTBA THUIIOBOTO OOOpPYIOBAHUA,
MHCTPYMEHTOB M  MPHUCIIOCOOJIEHUI; TEXHMKO- JSKOHOMMUYECKHX M  3IKOJIOTHYECKHUX
XapaKTEepPUCTUK TEXHOJIOTMUYECKUX IIPOLIECCOB M OO0OpYHOBaHMS, a Takke obiacrted ux
MTPUMEHEHUSI.

2. MECTO JUCHUIUIMHBI B CTPYKTYPE OII BO
HuctumnHa «MatepuaioBeeHHe» BXOIUT B 0a30BYIO YacTh MPOQEeCcCHOHATIBHOIO IIUKIIA.
OcBoeHne MaTepualIoBEIeHUS HEOOXOUMO KaK IpealIecTBYIolee COObITUE Il U3yUeHUs
TEOPETUUECKUX U NTpaKTUUYecKuXx AucuuiuivH nukios OIT BO.
7151 OCBOHUSI TUCITUTUTMHBI HEOOXOMMO 3HATH:

1) Dusuky;
2) Xumuio;
3) HauepratenbHas reomerpus. HxeHepHas U KOMIbIOTEpHAs rpaduxa.

3. KOMIIETEHIIMN OBYYAIOLIEI'OCA, POPMUPYEMBIE B PE3VYJIbTATE
OCBOEHUA INCHUTUINHBI 1 UTHANUKATOPBI UX JOCTU/KXEHUA

3.1 O6enpodeccuoHaIbHbIE KOMIIETEHIIMU U UHIUKATOPBI UX JOCTUKEHUS

Kon u HauMeHoBaHue | Kom M HauMeHOBaHME MHAUMKATOpA JIOCTHXKEHMS
o01enpodecCHOHaAITBLHOM o01IenTpodecCHOHATBHOM KOMIIETEHITUN

KOMITETEHLIUU

OIIK-1 Cmocoben mnpumensats | MIK-1 3HaeT OCHOBHBIE IMOHSATHS W 3aKOHBI (PU3WKUA U
€CTECTBEHHOHAYYHBIE U | IpYyTUX €CTECTBEHHBIX HAYK.

OOIIIeMHKEHEPHbIE 3HAHMUS,

METO/IbI MaTeMaTHUYECKOTO

aHanu3za W mopaenupoBanus, | UAK-2 Ywmeer pemars CTaHIapTHHIE
TEOPETUYECKOTO 1 | mpodecCUOHATbHBIE 3aJa4ll C MPUMEHEHHEM (PU3NKO-
9KCIIEPUMEHTAIIBHOTO MaTEMAaTUYECKUX M  E€CTECTBEHHOHAYYHBIX 3HAHU,
HCCIIeIOBAHUS B | METOOB HAYYHOT'O aHAJIN3a U MOJIETTUPOBAHUS.
npodeccuoHaIbHON

JIeSITeIbHOCTH;

4. CTPYKTYPA JIUCHUTTVIMHBI
OOmass TpyIoeMKOCTh AuCHMIUIMHBI cocTaBisgeTr 3.00 3auveTHhIXx eauHuIbl, 108.0
aKaJeMHUUYeCKUX YacOB.

1 — Ne i/
2 — Tema (pa3aenn) AUCUUILUTMHBI, KypcoBasi paboTa (IMMPOEKT), MPOMEKYTOUHASI ATTECTAIUS
3 — Cemectp

4 — Buibl KOHTAKTHOU Pa0OTHI M TPYIOEMKOCTb (B aKaJIeMUYECKHIX Yacax)
4.1 —JI (JIexumn)



4.2 — Jlexuuu B BUJIe TPAKTUYECKON MOATOTOBKHU
4.3 — T13 (ITpakTUueckuie 3aHITUS)

4.4 — IIpakTryeckue 3aHATUS B BUAE MPAKTUYECKON MMOATOTOBKU

4.5 — JIP (JTabopaTopHbie paOOTHI)

4.6 — JTabopaTopHbie pabOTHI B BUE MPAKTUYECKON MOATOTOBKH

4.7 — UKP (Muas xoHTakTHas paboTta)

4.8 — KTO (KoHTpo1b TEOPETUYECKOTO O0YUYECHMS)

4.9 — KO (KoHTpoJib Ha 3K3aMEHE)

5 — KoHTtpoib (B akaeMUYeCKUX yacax)
6 — CamocTtosTenbpHast paboTa (B akaJIeMUYECKUX Yacax)
7 — @OpMBI TEKYIIETO KOHTPOJIS] YCIIEBAEMOCTH

M CIUIaBBI C
0COOBIMU
CBOUCTBaAMU»

1 2 3 4 7
4.1142(43|144(45)|146(4.7]|148(4.9

1 Tema 1 212 4 ITposepka B
«CtpoeHue u X0Je
OCHOBHBIE 1abopaTopHOi
CBOICTBa paboTsI
METaJIIOB U
CILUTABOB»

2 Tema 2 212 4 ITpoBepka B
«OcHOBHBIE xone
THITBI THATPAMM MMPaKTHIECKOH
JIBYXKOMITOHEHT paboTsr
HBIX CHCTEM»

3 Tema 3 212 4 ITpoBepka B
«Kenezoyrmepo xoze
JIACTHIC CIUTABEI. MIPaKTHIECKOU
Hunarpamma paboThl
cocrostHus Fe-

C.
VraepoaucTeie
CTaJId, YyTYHBDY

4 |Temad 2 12 4 ITposepka B
«OCHOBBI xone
TEPMUUYECKOU MPaKTUYECKOUN
00paboTKH. paboTHI
ITpeBpateHus
[IpY HATPEBE U
OXJTAKJIECHUN»

5 Tema 5 212 ITpoBepka
«XUMUKO- KOHCITEKTa
TEpPMUYECKAS JIEKITUH
00paboTka»

6 Tema 6 212 4 ITpoBepka B
«JlermpoBanubIe xoze
cTanu, ob6macTe nabopaTopHOU
NIPUMEHEHUS» paboThl

7 Tema 7 212 4 ITpoBepka B
«lIBeTHbIE X0J1e
MeTaJIbl U nabopaTopHOU
CIUJIABBI HA UX paboThl
OCHOBE»

8 Tema 8 «Ctamu |2 |2 4 ITpoBepka B

xoze
nabopaTopHOU
paboThI




9 Tema 9 212 4 2 ITpoBepka B
«KoMmo3unuonu XoJe
bIE U HpaKTHHCCKOﬁ
HEMETAJTITITMYECKHN pa6OTbI
€ MaTepuajibn»
10 | Ox3amen 2 0.3 1357 |2 DK3aMeH
Hroro 18.0 16.0 16.0 0.010.003] 35.7 | 22.0
5. COAEP KAHUE JUCLHUITINHBI
5.1. Jlekuuu
Ne i/ HaumMeHnoBaHue TeMbl Copepxanue TeMbl (pa3aena)
iyl (paznena)
1 Tema 1 «CtpoeHue u ATOMHO- KpHUCTAJUIMUECKOE CTPOCHHE  MeTajuia.
OCHOBHBIE cBoiicTBa | JledeKkThl CTpOEHUS peajibHbIX METAJIOB M CIIJIaBOB.
METAJJIOB U CILIIABOB» Kpucranmuzamuss ~ meTaiyioB.  AJUIOTpOINMUYECKHE

npeBpaieHnss B Metauiax (momumopdusm). [lonstue
O CTPOEHUHU CILIABOB.

2 Tema 2 «OcHoBHBIe TuIbI | Pa3bl B METAJUIMYECKUX CIUIaBaX. TBepible pacTBOPHI,
JarpaMm XUMUYECKUE COEIMHEHMS, HBTEKTHUKA.
JIBYXKOMITOHEHTHBIX CUCTEM» | DKCIIEPUMEHTATLHOE MOCTPOEHHUE JrarpamMm

cocTtostHus.  JlmarpamMma  COCTOSIHMSL  CIUIABOB,
00pa3yroNMX HEOTpaHUYEHHBIE TBEPIbIE PACTBOPHI.
JuarpamMma  COCTOSIHUSI ~ CIUIaBOB,  OOpa3yIOIIUX
OrpaHUYEHHBIE TBEpJble pacTBOphL. Jlmarpamma
COCTOSIHUSI ~ CIUIABOB, OOpA3yIOIIMX  XUMHUUYECKHE
coenuHeHusi. OcoOeHHOCTH (ha30BBIX MPEBPAIICHUN B
CIUIaBax B TBEPIAOM COCTOSTHUU.

3 Tema 3 | MUKpOCTPYKTypa  KeJIe30yTJIEPOJUCThIX  CIIJIaBOB.
«KenezoyriepoaucToie Bmusane nocrosaubIXx ipumeceit (N, S, P, Si, Mn) Ha
CILJIABBL. Huarpamma | cBoiictBa craneil. Kiaccudpukauuss 1 MapKUpOBKaA
COCTOSIHUS Fe- C. | yrinepoaucTbix crajgeil ¥ 4YyryHoB. MexaHUYecKue
Vraepoaucreie CTaJlu, | CBOMCTBA CTaJiel U YyT'YHOB, METO/IbI UX OMpPEIETICHUSI.
YYT'YHBD) Bnusinue MeToq0B MOTyueHUs CTAJIe 1 YyT'yHOB Ha UX

CBOMCTBA.

4 Tema 4 «OcHoBBI | Buapr Tepmuueckoit o0paboTku. IlpeBpaimenus B
TEPMHUUECKON  0OpabOTKHU. | )KEJIe30yINIepOJUCThIX  CIUIaBaX IpU HarpeBe U
IIpeBpamenuss npu Harpese | OxnaxaceHuu. Buapsl oTxura. TexHOJOTUS 3aKaIKU U
1 OXJIXKJICHU» OTIIyCKa CTajie, BUIbl 3aKaJKU (CTyneHuartas,

n3oTepMuyeckas). 3akaimka ¢ Harpesom TBY.
TepmoMexanmdeckass o0paboTka craneit. JledekTsl
3akanku. [IpeBpalteHus, mMpoucxoasiiye Mpu OTIycCKe.

5 Tema 5 «Xumuko- | [IpeBpaienuss, npoucxomdiie B ITOBEPXHOCTHOM
TepMuyeckas oopaboTka» CJI0€ CIUTABOB, IIPH XMMHKO-TEPMUUECKON 00paboTKe.

OCHOBHBIE BHUIBI XMMHUKO- TEPMHYECKON 00paboTKu
(memeHTanUs, a30TUPOBAHMUE, LIMAaHUPOBAHMUE,
muddy3noHHas METAJUIU3ALIMSA). OcHOBHBIE
rapameTpbl U 00JIaCTh TPUMEHEHUS PA3JIUUHbBIX BUIOB
XUMUKO-TEPMUUYECKON 00pabOTKU.

6 Tema 6 «JlerupoBaHHble | BiusHue Jerupyonmx 3JIEMEHTOB Ha CTPYKTYpy HU
cTau, 00J1acTh | CBOMCTBA JIETUPOBAHHBIX cTaJieil.
TIPUMEHEHU S HNHucTpymeHTaNbHBIE, KOHCTPYKIIUOHHBIE,

JCTUPOBAHHBIC CTAJIN U CTAJIHN C 0COOBIMH CBOMICTBAMM




(HepkaBeroliie, KapoNpOUHbIE, H3HOCOCTOHKMUE).
CTpyKTypHBIE KJIaCChl JIETUPOBAHHBIX
craneit. Tepmuueckass  00paboOTKa  JIETMPOBAHHBIX
cTalen.

7 Tema 7 «lIBeTHbIEe MeTaIbl

U CIIJIaBBI HA UX OCHOBE»

Menpb u e€ craBbl. [IpyuMeHeHHe MEIHBIX CILUIABOB B
MIPOMBIIIEHHOCTH. AJIIOMUHMI, MAarHUH, TUTAaH U UX
CIUIABEL.

8 Tema 8 «Crtanu U CIUIaBEL C

0COOBIMH CBOMCTBaMI»

Marepuansl B NpuOOPOCTPOCHUMM U aBTOMATHKE.
MaruutHele MaTepuaibl. Matepuansl ¢ 0COOBIMU
TEIJIOBBIMU 51 YIPYTUMHU CBOMCTBaMH.
[IpoBOOHUKOBBIE MaTepHalIbl, CIUIABBI C BBICOKUM
NEKTPOCONPOTUBJIEHUEM,  INpunou. KoHTakTHBIE
MaTepUasbl, MaTEPUAIIbI B MUKPOIJIEKTPOHUKE.

9 Tema 9 «KoMIOo3uIIMOHHEBIE
u HEMETAJUINYECKUE

MaTepHUasb»

KoMno3unimonHnble  HeMETANIMUECKHE MaTepuallbl,
METAJUIO- U MHHepajlokepamuka. KoMmo3nunoHHble
Martepuaibl. OCHOBBI  CTPOEHMSI M  CBOICTBA.
Hemerannnueckue IIOJIMMEPHBIE MaTepHuabl.
TkaneBble MaTepualbl; MNOKpbITUS. COBpeMEHHBIE
TEHJEHIMHU MTOBBIIICHUS Ka4eCTBa MaTepHUaIOB.

5.2. IlpakTuyeckue 3aHATHS

HaunmMenoBaHue TeMbl

Coz[epx(aHI/Ie TCMBbI

Nzyuenne cTpykTypbl ABOWHBIX [ I3yueHne CTpyKTyp MABOMHBIX CIUIABOB, YSICHEHHE

CILJIABOB 3HAYECHUS JUArPAMM COCTOSIHUS IIPU U3YYECHHUH CIUIABOB
Y [IPEBPALLICHUN B HUX.

Nzyuenne pumarpammbl kene3o- | JleranpHOE yCBOEHHME CHUCTEMBI  JKEJIE30— YIIIEPO/I,

yTIIEpO. XapaKTepU3yroIen BAXKHEHUIIINE u Haunboiee
pacnpOCTpaHEHHBbIE TEXHUYECKUE CIUIABBI — CTajlb WU

YyryH. YsicCHeHUe (PU3NYECKON CYIIHOCTH MPEBPAIICHUI
CHUCTEMBI B PA3JIMYHBIX 30HAX TEMIIEPATYP, HA KOTOPBIX
OCHOBBIBAETCSl TEpMUUECKAsi 00padoTKa.

YcraHOBIEHHE TEXHOJIOTUYECKHUX | M3ydeHne METOAMKM  ONpEdeNIeHUs  ONTUMAJIBHOMU
rnapamMeTpoB OXJIAXKIACHUS JETAJIEN | 3aKAJIOYHOM CPEbI

IIPU 3aKaJIKE U

BBIOOP 3aKaJIOYHOM Cpe/ibl

Pacuer npouHoctu | [Ipumenenue  3HaHUN  TEOPUU  KOHCTPYKIMOHHBIX
KOMITO3ULIMOHHBIX MATEpPUAJIOB C [ MaTepuajJoB K  PELIEHUIO IPAKTUYECKUX  3a1ad

KOPOTKUMM BOJIOKHAMHU

IMPOCKTUPOBAHHUA KOMIIOBMIIMOHHBIX MATCPHUAJIOB C
KOPOTKUMMH BOJIOKHAMU.

5.3. JlaGopaTopHble 3aHATHUS

HaumMenoBaHue TeMbl

COZ[ep)KaHI/IC TCMBbI

N3yuenue YCTPOMCTBA
MeTaJUIOrpapuIeCKOro
MHUKPOCKOTIA. [Tpurorosienue
MHKPOILTU(DOB.

HpOHCCC KpUCTAJUIN3alluNn.

N3zyyenne ycTpoiicTBa MHUKpOCKONAa U MNPHOOPECTH
HaBbIKM paboThl Ha HeM. OCBOGHHME METOJIUKHU
UCCIIEIOBAHUSI MMUKPOCTPYKTYpPbl METAJUIOB U CILIABOB
npu nomMomu Mukpockona. OcBoeHHE METOIUKHU
U3rOTOBJIEHUS Pa3IMYHBIX OO0pasoB METALIOB U
CIUIABOB [UJII MHUKPOCKOIIMYECKOTO HCCIIEIOBAHUS IIPU
IIOMOIIY CBETOBOI'O MUKPOCKOIIA.

O3HakoMJIEHHE C TEOpUEH KPUCTAIUIM3ALMU PEaTbHbIX
METAJJIOB U CIUIABOB Ha IPUMEPE U3Y4YEHUs Ipolecca




KpuUucCTaluin3aluu COJIEH.

Nzyuenue MUKPOCTPYKTYpHI | [TpakTuueckoe O3HAKOMJICHHE METOAUKOMH

CTajieil B paBHOBECHOM COCTOSTHUU | MeTayuIorpaduecKoro aHaiusa CTaje B paBHOBECHOM
COCTOSIHUM.
[TpakTuueckoe O3HAKOMJIEHUE METOJAUKOMN
MeTaJIOrpagpuyeckoro aHajIn3a YyryHOB.

Nzyuenue MUKPOCTPYKTYphI | [IpakTiyeckoe O3HAKOMJICHUE METOAUKOMN

IIBCTHBIX CIIJIaBOB

PaBHOBCCHOM COCTOSHHUH.

METAJUIOTPa(UUYECKOro aHajv3a IIBETHBIX CIJIABOB B

Nzyuenne

MUKPOCTPYKTYPbI
cTajiell ¢ 0COOBIMU CBOMICTBAMUA

ITpakTuueckoe O3HAKOMJIEHUE

CBOUCTBaMHU

METOIUKON

METAJUTOrPa(UUECKOTO aHalu3a CTajled C OCOOBIMU

6. CAMOCTOSTEJIBHASI PABOTA

Ne | HaumeHnoBaHue TeMbI Coneprxanue Temsl (paszzaena) TpynoemMkocTh
/11 (paznena) B
aKaJIeMHYSCKUX
yacax

1 Tema 1 «Ctpoenue u Pab6ora c KOHCIIEKTaMH JIEKIUH. | 2

ocHOBHbIe  cBoiicTBa | [Tonroroska k mabopatopHoil padorTe.
METAJIJIOB U CIIABOB»

2 Tema 2 «OcHoBHbIe | PaboTa c KOHCIIEKTaMU JIEKOUH. | 2
THUIIBI nuarpamm | [Toaroroska k 1abopaTopHoit padboTe.
JTIBYXKOMITOHEHTHBIX
CHUCTEM»

3 Tema 3 | Pabora C KOHCIIEKTaMU JIEKLIUH. | 2
«XKenezoyrnepoaucteie | [loaroroBka k 1abopaTopHoit padboTe.

craBbl.  Jluarpamma

cocrossuus  Fe- C.
VriaepoaucTeie CcTaju,
YYT'YHBDY

4 Tema 4  «OcHosbl | PaboTa C KOHCIIEKTaMU JICKIUiA. | 2
TEPMHUYECKOMN IToaroroBka k nabopaTopHoii paboTe.
00pabOTKH.

[IpeBpaienus npu
Harpese "
OXJIAXKICHUM

5 Tema S5 «Xumuko- | Pabora c KOHCIIEKTaMU JIEKUH. | 2
TepMUYECKas IToaroroBka k nadbopaTopHOii paboTe.
o0paboTka»

6 Tema 6 | Pabora c KOHCIIEKTaMU JIEKLUA. | 2
«JlerupoBaHHBIE IToaroroBka k mabopaTopHoii paboTe.

CTalu, obnacTb
MIPUMEHEHHU S

7 Tema 7 «lIBerHsle | PaboTa c KOHCIIEKTaMU JIEKUH. | 2
MeTaJUIbl M ciuiaBbl Ha | [ToaroToBka k 1abopaTopHoit paboTe.

HUX OCHOBE»

8 Tema 8 «Cramu wu|Pabora c KOHCIIEKTaMH JeKuui. | 4
criaBel ¢ ocobwimu | [ToaroToBka k mabopaTopHoit paboTe.

CBOMCTBaAMI»




9 Tema 9 | PaGora c KOHCIIEKTaMU JIEKIIUi. | 2
«Komnosuinonnsie u | [loaroroska k nabopaTopHoit paboTe.
HeMeTaJUINYECKUE
MaTepuasb»

10 [ 9x3amen PaboTa ¢ KoHCIIEKTaMU JIEKIIUHA. 2

7. OBPA3OBATEJIbBHBIE TEXHOJIOT'UU
B cootBerctBum ¢ tpeboBanusmu PI'OC BO mo nHamparieHuro mnoarotoBku 24.05.01
"IIpoekTpoBaHuEe, IPOM3BOJCTBO M OIKCIUIyaTallus paKeT W PaKETHO- KOCMUYECKUX
KOMITJIEKCOB" peanm3anusi KOMIIETEHTHOCTHOTO IIOJIXO/Ja TIPEAyCMaTpPUBACT IIHPOKOE
WCIIOJIb30BaHNE B Y4YeOHOM IIpOIIeCCe AKTUBHBIX W HHTEPAKTUBHBIX (OPM MPOBEACHUS
3aHATUIA B COYETAHMM C BHEAYIUTOPHOW pabOTON C IENbI0 (POPMUPOBAHMS U Pa3BUTHUS
MpoheCCUOHATBHBIX HABBIKOB 00YyUYarOIINXCSI.
[Tpu npentogaBanny qucUILIUHBL "TIpoeKkTHpOBaHUE, TPOU3BOJICTBO M IKCILTyaTAIlds PAKET
1 PaKETHO-KOCMUYECKUX KOMIUIEKCOB" MCIOIB3YIOTCS KaK TPaIUIIMOHHBIC (JICKIIHS, JICKITUS -
Oecenma, mpoOjieMHast JIEKIUS, JIEKIUs- CEMUHApP), TaK W WHHOBAIIMOHHBIE TEXHOJIOTHH
(mpuMeHeHre MYJIbTUMEIUIHHOTO MPOEKTOPa, CEMUHAP-TUCKYCCHUSI, UCIIOJIb30BAHUE PECYPCOB
cetH Internet 1 3JIEKTPOHHBIX YUYCOHUKOB).
JIeKIIMOHHBIE 3aHSTUS TPOBOIATCS C MCIONB30BAHUEM TPAJUIIMOHHOW, AKTUBHOW U
WHTEPAKTUBHOUN (GopM oOyueHus. [IpakTudeckue 3aHSATHS TMPOBOIATCS C MCIOJIb30BAHUEM
AKTUBHBIX U HHTEPAKTUBHBIX (POPM 00yUEHUS.
Pacnipenenenne o0Opa3oBaTeIbHBIX TEXHOJIOTUNW COOTBETCTBYET IPOBEIACHHUIO 3aHSTHI B
UHTEPAKTUBHOH (hopme.

8. OLUEHOYHBIE CPEJCTBA JJISI IPOMEXYTOYHOI ATTECTALIUU
Omnucanue nokaszaTtejeil U KpUTEpUEB OLICHUBAHUS KOMIIETCHIIMI Ha Pa3IMUHBIX 3TAlaxX UX
dbopMHpOBaHUs, OMUCAHUE IIKAJI OLEHUBAHUS, TUIIOBbIE KOHTPOJIbHbIE 3aJJaHUSI WJIM WUHbIE
MaTepualibl, HEOOXOAUMBIE 11 OLEHKM 3HAHUN, YMEHMI, HABBIKOB, XapaKTEpPU3YIOIINX
sTanbl POpMUPOBAHUS KOMIIETEHIIMH, & TAK)KE€ METOIUYECKHE MATEPHUAIIbI, OTIPEICIISIONINe
MpoLEeyphl OLEHWBAHUS 3HAHWN, YMEHUM W HABBIKOB OTpPaXXeHbl B (DOHIE OIEHOYHBIX
CPEJNICTB MO TUCUUILIMHE «MaTepruarioBeieHUe».

1. K cnaye sk3aMeHa JOMYyCKAIOTCS CTYIEHTHI:

- nocetusIme 70 % JIEKUMOHHBIX U JJAOOPATOPHBIX 3aAHATHS JAHHOTO Kypca;

- 3alIMTUBLINE JIAOOpPATOPHBIE PabOTHI;

- BBIIIOJIHUBIINE BCE€ pabOThI IO MPOMEKYTOUHOMY KOHTPOJIIO 3HAHUIN HA MOJIOKHUTEIbHYIO
OIICHKY.

[Tpu HamUUUKM MPOIMYCKOB U HEYIAOBJIECTBOPUTEIIHHBIX OIIEHOK TEMbI MPOMYIIEHHBIX 3aHATUI
JIOJKHBI ObITh O0TpaboTaHbl. [TporpaMMHbIe BOIPOCHI K 3K3aMEHY AOBOIATCS O CBEIEHUS
CTYJIEHTOB 3a MECAIl 10 FK3aMeHa.

2. Kputepuu oneHku:

HNrorosasi oneHka 3HAHUN CTYJEHTOB [OJKHA YCTAHABIMBATH AKTUBHOCTb U TEKYIIYIO
yCIIEBA€MOCTb CTY/IEHTOB B TEYEHHE CEMECTpPA M0 JAHHOMY MPEAMETY.

O1ieHKa «OTJIUYHO» - CTABUTCS IPU HAJIUUUM BCEX 3AIIUIIEHHBIX Ja0OpaTOpHBIX PadoT,
ripu 90 - 100 % nmpaBUIIBHBIX OTBETOB HA 3K3aMEHE.

OlleHKa «XOpOUIO» - CTABUTCS MPU HATMYMU BCEX 3aIMIIEHHBIX J1aOOpaTOPHBIX
pa6ot, mpu 70 - 90 % nmpaBUIbHBIX OTBETOB HA K3aMEHE.

O1ieHKa «yJIOBJIETBOPUTEIIBHO»- CTABUTCS MPU HAJTMYUU BCEX 3AIUIIEHHBIX J1aOOPaTOPHBIX
pa6ot, npu 50 - 70 % npaBUIbHBIX OTBETOB HA YK3aAMEHE.

OneHka  «HEYAOBJIETBOPUTEIBHO» - CTaBUTCS IPU HAJIMUUM  BCEX  3AIUIIEHHBIX
nabopaTopHbBIX paboT, 10 50 % MpaBUIBLHBIX OTBETOB HA K3aMEHE.

[TpuMepHbIe BOIIPOCHI K 3K3aAMEHY:

l. MarepuaioBeieHle KaK OTpacib HAYKU

2. daxTopsl, BIUSIONME HA (PU3NYeCcKre CBOMCTBA MaTepHraia

3. Oco06eHHOCTH ATOMHO-KPUCTAININYECKOTO CTPOSHUS TBEP/IBIX TeIl

4. ITonsarue 00 HU30TPOIUHU u



AHU30TPOIINH. OcobenHoctHn MCTAJIJIOB, KaK TCJI UMCIOINNX KPUCTAITTTHICCKOC CTPOCHUC.

3. JedeKThl KpUCTaITMIECKOTO CTPOCHHMS

6. CyLHOCTB MPOLIECCOB KPUCTAIIIM3ALIMY METAJUIOB U CIUIABOB

7. MexaHu3M 1 3aKOHOMEPHOCTU KPUCTAIIU3ALUN METAIOB

8. OCoOEHHOCTH CTPOEHUS] METAJUITMYECKOTO CIUTKA. [ToHATHE O TMKBAIIUU

9. OCHOBHBIE TOHATHUS B TEOPUHU CILIABOB

10. OCcoOEHHOCTH CTPOEHUS, KPUCTAIUIU3ALMU U CBOWCTB CIUIABOB: MEXaHUUYECKUX
cMecei, TBEpAbIX PACTBOPOB, XUMHYECKUX COETMHEHUH

1. JunarpamMma COCTOSIHUS CIUIABOB C OTCYTCTBHEM PACTBOPUMOCTH KOMITOHEHTOB B
KOMITOHEHTOB B TBEPJIOM COCTOSIHMM (MexaHuueckue cmecu) ([ pona)

12. JduarpaMma  COCTOSIHUSI CIUIABOB C  HEOTPAHUYEHHOM  PAaCTBOPUMOCTHLIO
KOMITOHEHTOB B TBEPJIOM COCTOSIHHH (L]  [poja)

13. JunarpamMmma COCTOSIHUS CIIJIABOB C OTPAHUYEHHON paCTBOPUMOCTBIO KOMIIOHEHTOB
B TBepaoM coctosinuu (111 pona)

14. JunarpamMma COCTOSIHMSI CIUIAaBOB, KOMIIOHEHTBI KOTOPBIX O00pa3ylOT XUMHYECKUE
coequnenus (IV pona).

15. JuarpamMma COCTOSIHMSI CIUIABOB, HCHBITHIBAIOIIUX (ha30BbIe IpPEBpaIlleHUs B
TBEPJIOM COCTOSIHUU (TIepeMEHHAasl PACTBOPUMOCTD )

16. CBs13b MEX/1y CBOMCTBAMM CIUIABOB U THUIIOM JTHMATrPAMMBbI COCTOSIHUS

17. AIToTpOonMYecKue MpeBpaIeHus JKee3a MPH HarpeBe M OXJIAXICHUN

18. CTpyKTypHBIE COCTABIISIIOIINE CUCTEMBI JKEJIE30-YTIIIEPOJ]

19. JAunarpaMma coCTOSIHUS KENe30-1IEMEHTUT

20. Kpucrammmzamnus u popMupoBaHue CTpyKTYphI CIjiaBoB. Kpucranmuzauus craiu.
Kpucrannuzaius 4yryHoB

21. BnusiHue MOCTOSIHHBIX ITpUMECEN Ha CTPYKTYPY U CBOMCTBA CTAIU

22. [Tonyuenue uyrynos

23. ITonyuenue craneit

24. [Tpou3BOACTBO CcTaIM B MAPTEHOBCKUX Meuax

25. [Tpon3BoACTBO cTany B KUCIOPOAHBIX KOHBEPTEPAX

26. ITpou3BoOACTBO cTaNU B 3JEKTpONeUax

27. [MpuHIMIBI KTACCU(BUKAIIIN U MAPKUPOBKH CTAJIEH

28. ITIpumenenue crasei

29. [TpuHIMIE KIaccU(DUKAIIUIA 1 MAPKUPOBKHU YYTYHOB M KX IIPUMEHEHHUE

30. Mexanuueckue CBOMCTBA MaTepuajoB (TBEPAOCTH, IIACTUYHOCTh, MPOUYHOCTD,
yaapHas BSI3KOCTb, YCTAJIOCTh)

31. TexHolorMUecKe U IKCIUTyaTalluOHHbIE CBOMCTBA

32. Mertoibl UCClIeIOBAHUS CTPYKTYPbI METAIIJIOB U CIIJIABOB

33. MexaHu3Mbl pa3pylIeHUs] MAaTEPUAIOB

34. ITpeBpaienus npu TepMUUECKO 00pabOTKU CTaIU

35. OTrxur cranu

36. 3akanka

37. OTnyck

38. LlemenTamus

39. A3oTupoBaHHe

40. Hutpouementanus, iuaHupoBaHuE, CyJIb(H0a30TUPOBAHUE,

41. BopupoBanue, cumuuupoBaHue

42. Huddy3noHHOE HACBIIIIEHNE METaJlJIaMH1

43. Mennble Cr1aBb

44. AJTFOMUHHUEBBIE CIIJIABbI

45. TuTtaHoBbIE CIIJIABbI

46. LluHKOBBIE CILJIABbI

47. MarnueBble CIIaBbl

48. Kepamuxa

49. Crexna

50. IT1acTmaccel



51. Pesunbl

52. KoMno3unmonHble MaTepuabl
53. JlakokpacouHble MaTepUaibl
54. Haunomatepuaibi

9. YYEBHO- METOANMYECKOE U NTHOOPMALIMOHHOE OBECIIEHEHUME
JAUNCHUITJIMHBI

a) IuTepaTtypa
9.A) IUTEPATYPA

Hemmmenko, B.B. Marepuanoseaenue [DeKTpoHHBIN pecypc]: mpaktukym/ B.B.
Hemmmenko; AMI'Y, UD®D. — bnarosemenck : Uzn-Bo Amyp. roc. yu-Ta, 2017. - 85 ¢. —
Pexxum mocryna: http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/7708.pdf.

2. MatepuanoBefieHue [DIEKTPOHHBIN pecypc] : 0. yued.-MeTo. MaTepUaioB MO JAUCI. IS
cren. 24.05.01 "I[TIpoekTupoBaHue, MPOU3BOACTBO U IKCIUIyATALIUSI PAKET U PAKETHO- KOCM.
komiiekcoB" /| AmMI'Y, UDD; cocr.. B. B. Hemmmenko, M. B. Bepxoryposa. -
bnarosemenck : Uzn-Bo Amyp. roc. yu-Ta, 2017. - 146 c. - b. u. Pexxum gocryma: http://
irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/7858.pdf

Buxpos, C. I1. Matepuanosenenue : yaueonoe nocodue / C. I1. Buxpos, T. A. XomomuHa. —
2-e uzn. — Capartos : ByzoBckoe obpazoBanue, 2019. — 147 c. — ISBN 978-5-4487-0361-4.
— Texct : anexkTpoHHbI // DnexTpoHHO- Oubaunorteunas cucrema IPR BOOKS : [caift]. —
URL: http://www.iprbookshop.ru/79644.html

Bbycnaesa, E. M. Martepuanoseaenue : yuebHoe nmocoobue / E. M. bycrmaeBa. — 2-e uzg. —
CapatoB: Ail IIu Op Menua, 2019. — 149 c. — ISBN 978-5-4486-0420-1. — Tekcr :
3NEKTPOHHBIH // DekTpoHHO-0mbmoTeyHas cuctema IPR BOOKS : [caiiT]. — URL: http://
www.iprbookshop.ru/79803.html

0) mporpamMmMHoe obecrieueHne 1 HTepHeT-pecypechl

Ne HaumenoBanue Onucanue
1 [ Comsol Multiphysics JlunieHsus Ha y4eOHBIH KjIacc MO CYyOJUIIEH3MOHHOMY
noroBopy Ne20/15/230 T 16.12.2015.
2 | http:// DnekTpoHHO-0ubanoreuHas cucrema IPRbooks — Hayuno-
www.iprbookshop.ru/ 00pa3oBaTeNbHBIN pecypc M1 pelieHus 3aaa4 oOyueHus B

Poccun u 3a pybGexom. YHukampHas miatdopma DBC
IPRbooks oObenuHseT HOBele WHHOPMAIIMOHHBIC
TEXHOJOTMM U YYeOHYIO JIMIIEH3UOHHYIO JIUTEPaTypy.
Koutent OBC IPRbooks oTBeuwaeT TpebGoBaHUSIM
cTaHaapToB BbIced 1Kok, CI1O, MOMOTHUTENTBHOTO U
nucTaHImoHHOTOo obpa3oBanus. DbBC IPRbooks B momHoM
00beMe COOTBETCTBYET TPEOOBAHUSAM 3aKOHOJATEILCTBA
P® B chepe oOpazoBanus

B) npodeccrnoHaabHble 0a3bl JAHHBIX U NH(OPMAIIMOHHBIE CIIPABOYHBIE CHCTEMbI

Ne HanmenoBanue Ormnucanune

1 [ http://mincryst.iem.ac.ru/ | Kpucramiorpaduueckass u Kpucrajuioxumuueckas baza
rus/ JTAHHBIX [T MUHEPAJIOB U MX CTPYKTYPHBIX aHAJIOTOB

10. MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITIJINHbBI
3aHATUS O TUCHUIUIMHE «MaTepranaoBeIeHrne» MPOBOIATCS B CIIEIUAIBHBIX MTOMEIICHUSX,
MPEACTABIISIOMNX COO0H yueOHbIC ayIUTOPUU TS TPOBEICHUS 3aHATUM JIGKIIMOHHOTO THIIA,
3aHSTUM CEMUHAPCKOrO THUIA, JIAOOPATOPHBIX padOT C J1aOOPATOPHBIM OOOPYIOBAHUEM,
KypCOBOTO  MPOEKTUPOBAHUSI  (BBITIOJHEHUS  KYPCOBBIX  pabOT), TPYINIOBBIX U
WHIUBUYAJIPHBIX KOHCYJbTAIlMH, TEKYIIEro KOHTPOJS M IMPOMEKYTOYHOH aTTEeCTAIIMH.
CrnennanbHble  TIOMEIIEHUS  YKOMIUIGKTOBAHBI  CHEIUAIU3UPOBAHHOW  Mebenplo U



TEXHUYECKUMU CPEICTBAMHU OOYYEHHMs, CIYXAIUMU IS TPEACTaBICHUS y4eOHOM
nHpopMaru OobIION ayguTopuu. Bce momerieHusi, B KOTOPBIX HPOBOASTCS 3aHSATHUA,
COOTBETCTBYIOT JIEHCTBYIOIINM IPOTUBOIOKAPHBIM ITPABUIAM U HOPMaM.

Kaxnaprii oOyuwarommuiics oOecrieueH WHAMBUAYAJIbHBIM HEOTPAHUUYEHHBIM JOCTYIIOM K
JIIEKTPOHHO- OWMOIMOTEUHBIM  CHCTEeMaM M K  3JeKTPOHHOW  WH(OPMAIIMOHHO-
00pa3oBaTEIbHON Cpe/ie YHUBEPCUTETA.

CamocrosrTenpbHasgs  pabota 00yUaroIuXxcs OCYIIIECTBIISIECTCS B MTOMEIICHUSIX,
OCHAIIICHHBIX KOMIIBIOTEPHON TEXHUKOM ¢ BO3MOYKHOCTBIO MOJIKITFOYCHUS K ceTu «IHTepHeT»
n obecrieueHWeM JIOCTylma B 3JEKTPOHHYI0 HH(POPMAIIMOHHO- 00pa30BATEIbHYIO CpEIy
YHUBEPCUTETA

Ha 3anarusx npumensieTcs ciemyrolee TexHHMUeckoe oOopymoBanue: [I9BM Hna 06asze
npouieccopa Intel Pentium, npoekTop.



