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Pabouas mporpamma coctasitena Ha ocmore ®I'OC BO 1o cnenuansHOCTH 21.05.04
l'oproe meno (mpukas MunoGpraykn Poccun ot 17.10.2016 . Ne 1298)

PaGouast mporpamma paccmotpena u onobpena Ha 3acemaHmu Kahenpsl ['eomorum,

MapKIIeHIEPCKOTO JeNa H 0G0TaIeH s TOJIE3HBIX HCKOMASMBIX i
23.01.2020, mpotoxos Ne 5 e i

E == YA Towinm

3aB. kaenpoit

Pabogas mporpamma 0106peHa METOMMYECKOH KOMHCCHE UrjaT
25.02.2020 r. mpoToxon Ne 7

Ilpencenarens

~ C.E.Taspurues

PaGouas nporpamma cocrapnena:
mouent kapenprt TMIInOIIY, xann. TexH. HayK

ccey) H.A.I'Mb13uHA
Penemsent:
BSAYIIMA CIENHATHCT [OPHO-060raTHTEIBHOTO HAIpaBJICHUS - arJI0-KOKCO-TOMEHHOH
rpyrmst HTI{TIAO «MMK» , kaup. Texs. Hayk (il gy M.A. Ipiranos




JIner akTyanuzanun padoyeii mporpamMmbl

Paouast mporpaMMa MEPEecMOTpeHa, obCy kieHa U ofo0peHa it pealu3alui B 2020 - 2021
yueGHOM TOTy Ha 3acefanuu kabenpsl ['€0/10rHy, MapKITeHIepCKOro 1ena u oboraeHHs

[Tporoxon ot 03 %@ r. Ne 1
3as. kadenpolt = WA, Tpunms

PaGouas oporpamMma epecMoTpena, 06CyiK/Iena n oj00pena 1l peaTu3alil B 2021 - 2022
yueGHOM rofy Ha 3acefanuy Kahenpsl [eonoruy, MapKIIeHnepeKoro aea u oborameHus

[poTokon oT _ 200 T No
3aB. xadenpoi U.A. T'pammn

Pa6ouast IporpaMMa [epecMOTpeHa, 00cyx/IeHa i onobpena As peanH3aliy B 2022 - 2023
yueOHOM rofy Ha 3aceaniH kadeapsl ['€0OrHH, MapKILeiiIepeKoro Iena u oborameHns

[TpoToxomor _ 20 1. Ne

3aB. kadenpoi WA, Tpuums

Pabouas IporpaMMa NepecMOTpeHa, 06CyKIeHa 1 0fobpena uis peaTi3alin B 2023 - 2024
y4yeBHOM rojly Ha 3acenaHn kadenpsl [€0NOrnH, MapKIICHIEPCKOTO Jena 1 oboratmeHus

[Tpotokomor __ 20 1. Ne

3aB. Kadenpoi H.A. T'prmnie

Pabouas IporpaMMa MepecMOTpeHa, 06eyxkena i onobpena AN PearH3aluy B 2024 - 2025
yaeGHOM ro/ly Ha 3acenanuy kadenpsl ['€0noruy, MapKIIeiiIepekoro nema u oboramenus

[Tpotoxon oT 20 T N

3as. xadenpoit I/I.A.?pnmu}{

Pafouas mporpamMma IepecMoTpena, 0bcysKena n 0[06peHa Il peaTi3aliy B 2025 - 2026
yuebHOM romy Ha 3acenanuu Kadenpsl [e0JOrHH, MAPKIIEHTIEPCKOTO /ena 1 oboramenns

TIpotokom oT __ 20 1. Noo
3aB. xadenpoi N.A. I'pumus




1 Ilesi1 ocBOeHMA AUCLUILIMHBI (MOAYJIAA)

LlensiMd  OCBOeHHsI  JAUCLUIUIMHBI ~ «KOHCTPYKIJMOHHblIE U WHCTPYMEHTabHbIe
Marepuasbl

BFOPHOM TIPOU3BO/ICTBE» SIBJISIETCS: Pa3BUTHE Y CTY/EHTOB JIMYHOCTHBIX KauecTB, a
Takxe (HOpMHUpOBaHUE TIPOGECCHOHANBHBIX KOMIIETEHIIMA B COOTBETCTBHUM C TPeOOBaHUSIMU
®I'OC BO no creupanbHocTr 21.05.04 N'opHOoe pero.

2 MecTo quciiuruiMHbI (MO/yJ/isI) B CTPYKTYpe 00pa30BaTe/IbHOI NMPOrpaMMbI

OucturuivHa KOHCTPYKIIMOHHBIE W HWHCTPYMeHTalbHble MaTephaibl B TOPHOM
TIPOM3BO/ICTBE BXOAWT B 06a30BYI0 UacTh yueOHOro MjaHa 0Opa3oBaTeIbHOM TTPOTrPaMMBI.

Onsg  v3ydyeHWs  AWCLUUIUIMHBL ~ HeoOXOoAWMBbI — 3HaHWS  (YMeHUs,  BJa/ieHUs),
chopMHpOBaHHbBIE B pe3yJ/bTaTe U3YUeHUsT JUCLIUTIIMH/ TPaKTHK:

['eonorus

MaremaTuka

®u3srKa

3HaHMs (yMeHUsi, BlaJieHus1), TIOlydeHHbIe TIPYU U3yUeHWM JJaHHOW AWCIMIUIMHBI OyayT
HE0OXOIUMBI [I/IsI U3yUeHUsT TUCIUTITMH/TIPAKTHK:

['opHbIe MaIMHBI ¥ 000PYZOBaHHe

[TepepaboTKa U UCIO/Ib30BAHKE TTPOAYKTOB 00OTaI|eHHS

[TpoekTHpoBaHue 0OOraTUTETBbHBIX (habpHUK

3 KomnereHuuu ob0yuyaromerocs, GopMupyembie B pe3y/ibTaTe 0CBOEHUSA
JUCHUIUTHHBI (MOAY/If) ¥ IUIAaHUPYeMbIe pe3y/IbTaThl 00yueHUus
B  pesysnbraTe  0oCBOeHUS  AUCLMITIMHBI  (Mofy/si)  «KOHCTpPyKLMOHHBIE U
WHCTPYMEHTAa/IbHble MaTepua/ibl B TOPHOM IIPOM3BOZICTBE» OOyUaroIuiics Ao/bkeH 06/amaTh
C/IeIyIOIIMMUA KOMITeTeHIHSIMU:
CTpyKTypHBII [TnaHupyeMble pe3ysibTaTbl 00yueHUs
3/1eMeHT
KOMITEeTeHLIUU
OITK-1  crocobHOCTRIO pelaTh 3a7aur podecCHOHaTLHOM /e TeTbHOCTH Ha OCHOBE
MHGOPMAaLIMOHHOM 1 6ub/Morpadryeckoi KyabTyphl C TpUMeHeHreM UH(OpMaI[ioHHO-
KOMMYHMKAIJUOHHBIX TEXHOJIOTUM 1 C YUeTOM OCHOBHBIX TpeOoBaHMM HH(MOPMAaLIMOHHOMN
Oe3omacHoCTH

3Hatb - (JU3MKO-MexaHMUeCKHe CBOMCTBA HOBBIX KOHCTPYKLIMOHHBIX MaTepraioB
Y METO/Ibl UX OL|eHKU;

-TpeboBaHus1, TIpe/IbsiB/sieMble K KOHCTPYKLIMOHHBIM MaTepyanaM 1
MIPUHLIMITBI MX BBIOOPA;

- B3aUMOCBSI3b M@X/ly CTPYKTYPOM, COCTaBOM M CBOWCTBaMH
KOHCTPYKLIMOHHBIX MaTepHa’soB.

YmeTb WAeHTU(PULIMPOBATh HA OCHOBAHWH MapKUPOBKU KOHCTPYKLIMOHHbIE
MaTepHasIbl U OTIPe/Ie/IsiTh BO3MOXKHbIE 00/1aCTH UX TIPUMEHEHHS.

Bnagetsb MeTO/IaMH OLIeHKU SIBJIEHUH, MPOUCXO/SAIIMX TIPU HarlpaBJIeHHOM
M3MEeHEeHWH 5KCITyaTaljMOHHbIX CBOMCTB KOHCTPYKLIMOHHBIX MaTepUasioB.

[TK-16 rOTOBHOCTBIO BBITIOTHATh KCIIEPUMEHTa/IbHBIE U TabopaTOpHbIe NCC/Ie0BaHUs,
VHTepIIPeTUPOBaTh I10/IyYeHHbIe pe3y/IbTaTbl, COCTAB/IATh U 3all{MIaTh OTUeThI

3Hatb - BU/IbI U TIOPSAJIOK UCC/Ie[IOBAHUSI;
- METO/Ibl U METOJUKU UCCJIe[JOBaHUM;
- KpUTEPUH MO/Ie/TMPOBaHUS, MeTO/Ibl 00pabOTKK MH(POPMAaLIUH




YMmeTb

- IOCTaBUTh SKCIIEPUMEHTABHYI0 CEPUI0 TI0 MPeJ0CTaBIeHHOMY TIIaHy
- CIJIaHUPOBATh U TTIOCTAaBUTh SKCITIEPUMEHT;

- OLIeHMBAaTh OCTaTOUYHOCTh U JOCTOBEPHOCTh SKCIIePUMEHTAaTbHBIX
JIaHHBIX

Bnagets

HaBBIKAMU ¥ METOAWKaMH 0000I1IeHNsT pe3y/IbTaTOB pelleHus],
5KCIIepUMeHTabHOM IeaTe/IbHOCTH; IIpUeMaMHy SKCI1epUMeHTaIbHOr O
V3yueHus;

MeTO/IMKOM MPOBe/IeHNs TeXHOJIOTMUeCKUX SKCIIePUMEHTOB B
1ab0OpaTOPHBIX YC/IOBUSIX M MHTEPIIPeTaljiy Pe3y/bTaToB

ITICK-6.2 criocoOHOCTBIO BEIOMpATh TEXHOJIOTHIO TTPOM3BO/ICTBA paboT 110 000Tall[eHUI0
TI0J1e3HBIX UCKOTIAeMbBIX, COCTAB/ISATh HEOOXOAUMYIO JOKYMEHTAI[UI0

3HaTL

- COBpeMeHHbIe TeXHOJIOTHH (hOPMUPOBaHUS U3/eNUN 13
KOHCTPYKLIMOHHBIX MaTepUasioB;

- CoBpeMeHHbIe CTIoCcO0bI MOTyUeHUs] MaTePUAJIOB C 3a/laHHBIMU
9KCIITyaTalMOHHBIMU CBOWCTBaMU;

- CTPOeHHe ¥ CBOMCTBA MaTepHasioB, IPUMeHsIEMbIX B TOPHOM Jiefie,
CYLI[HOCTb SIBJIEHUM, MPOUCXOSIINX B HUX B YCJIOBUSIX IKCILTyaTal[un
W37eH.

YMmeTb

- oTIpe/ieNIITh BO3MOJKHBIE 00/1aCTU PALIMOHAIBHOTO MPUMEHEHUSI
COBpPEMEHHbBIX KOHCTPYKL[MOHHBIX MaTepuasos;

- IPUMEHSTh 000PyIOBaHKe U MPUOOPHI I aHA/TU3a CTPYKTYPhI U CBOWCTB
MaTepua’sos;

- OLIeHMBaTh MOBe/IeHUe MaTeprasia U MPUUMHbI OTKa30B JieTajiel MallvH
TIpU BO3/IeMiCTBMU Ha HUX Pa3/IMUHbIX IKCILTyaTal[MOHHBIX (DAaKTOPOB.

Bragets

- MeTo/laMH BbIOOpA TTapaMeTPOB TEXHOIOTHUECKOT0 MpoLjecca
W3rOTOBJIEHHSI KOHCTPYKLIMOHHBIX MaTEPHAJIOB C 3aZlaHHbIMUA CBOWCTBAMM;
- HaBBIKaMU BbIOOPA MaTepHasioB U CIIocOO0B UX 00pabOTKH B
3aBUCUMOCTH OT TIPebsIB/IIEMbBIX TpeOOBaHUM;

- HaBbIKAMM COBPEMEHHBIX METOZIOB aHA/IN3a CTPYKTYPhI U OTPe/IeeHUSI
MeXaHUUeCKHUX CBOMCTB MaTepHaJIOB.




4. CTpyKTypa, 00béM U Coiep)KaHHe JUCIHUILUIHHBI (MO/Y/Is)
OO1mast Tpy0eMKOCTb AMCLMITIMHBI COCTaB/sieT 4 3aueTHbIX eJuHUL] 144 akaj. yacoB, B TOM

yucse:
— KOHTaKTHasi pabora — 8,7 akaj|. 4acos:
— ayJuUTOpHas — 8 akajj. 4yacos;

— BHeayuTopHas — 0,7 aka/i. yacoB

— camocTosiTesibHas paborta — 131,4 aka/|. 4acos;

— IOJArOTOBKA K 3a4éty — 3,9 akaz. yaca
dopma arrecTanyy - 3a4eT

=N
AypuTopHas 8 ©
KOHTakKTHasi pabora 4 ) dopma Tekyl1Lero
S8 B
. < )41 KOHTPOJIS
Paszen/ Tema = (B axap. wacax) = A . P Kop
> 8 © | camocTrosATenbHOM | ycrieBaeMOCTH U
JMCLITUIMHBI N E .. | KoMIeTeHI A
6 g £ paboThI TIPOMEXKYTOUHOMN
nab. | mpaxr.
Jlex. p 'S aTTecTauyu
3aH. 3aH. | U =
1. Pazgen OO6iuue cBefeHUs O
CTPOEHUH, CTPYKType u
CBOMCTBAX MaTepUasoB.
1.1 OcHOBHBIE NOHATHS. CamocrosTensHoe
Lenb u 3ajauun r3yueHue yueOHOM
JUCLIATIIVHBIL. Y Hay4HOU n
0BepKa
Knaccuduxanys 2 2 10 JINTepPaTypElL. POBEP OIIK-1
KOHCITEKTOB
MaTepHaJoB. CrpoeHue INogroroBka K
KPHUCTa//TIMueCKUX NIPaKTUYeCKOMY
BeIlleCTB. 3aHATUIO.
CamocTosiTeIbHOe
1.2 Knaccudukauys o [IpoBepka
n3yueHre yaeOHOI
MarepuanoB. Pusnyeckue, N KOHCIIEKTOB,
MexaHuuyecKue 11 HayHHOM acyeToB U
’ 3 10 JIUTEepaTyphl. P OIIK-1
TeXHOJIOTUYecKHe pe3y/bTaToB
. IToaroroska K
CBOMCTBa MaTepuajoB U MPaKTUYeCcKUX
NIPaKTUYeCKOMY
MeTOZbI UX OIpeze/eHuUs. pabor
3aHATUIO.
CamocrosTensHoe
o ITpoBepka
n3yueHre yueOHOM
N KOHCIIEKTOB,
1.3 Kpucrannmusauus, Y Hay4YHOU
pacueToB U
KpHUCTa/lIuecKas 20 JIUTEepaTyphbl. OIlK-1
CTPYKTypa U AedeKTbl IMoaroroBka K PE3Y/IbTATOB
pyKTypa v A ’ A TIPaKTUYeCKUX
NIPaKTUYeCKOMY
pabor
3aHSTUIO.
Wroro no pasgeny 2 2 40
2. Pa3gen Metanibl U CIIaBbl
Ha MX OCHOBe.
2.1 [Tlonyuenuwe uyryHa,| 3 1 1 10 | CamocrosiTenbHOE ITpoBepka TICK-6.2, TIK-
CTa/IY, L|BETHBIX MeTasl/IoB. u3yueHve yueOHOM KOHCITeKTOB 16
JIUTepaTyphl.
ITogroroBka K
TIPaKTUYeCKUM
3aHATHSIM.




CamocTosiTeTbHOe

3dHATHUAM.

o [IpoBepka
2.2 dazoBble u u3yueHre yueOHOM POBEp
CTPYKTYpHbIe Y Hay4HOMH KOHCTIEKTOB,
YKTY y pacueToB 1 TICK-6.2, TIK-
rpeBpaljeHuss B CIUlaBax. 0,5 0,5 15 JIATepaTyphbl.
pe3y/bTaToB 16
Huarpamma COCTOSTHUS ITogroroBka K
TIPAaKTUYEeCKUX
criaBoB. CTanu M YyTYHBI. TIpaKTUYeCKUM 6ot
3aHATUAM. p ’
CamocrosTenpHOoe
o IIpoBepka
u3yueHve yueOHOI
2.3 YripaBneHue Y Hay4HOM KOHCIIEKTOB,

< y pacuetos 1 |IICK-6.2, TIK-

CBOWMCTBAaMU CIUVIAaBOB U 0,5 0,5 15 JIUTepaTyphbl.
o pe3yJbTaToB 16
W3[e/ui. [ToproroBka K
TIPAKTUYEeCKUX
TPaKTUYeCKUM 60T
3aHATUAM. p ’
Wroro no pasgeny 2 2 40
3. Pazmen Hemerammueckue
KOHCTDYKI[MOHHbIE MaTepHasibl
3
CamocTrosiTenibHOe
o IIpoBepka
n3yueHue yueOHOM
A HAVAHO KOHCITIeKTOB,
y pacueToB U I[ICK-6.2,
3.1 Crekno 6 JIATepaTyphl.
oArOTOBKA K pesyJIbTaToB OIIK-1
A MPaKTUYeCKUX
TIPaKTUYeCKUM aGor
3aHATHSM. p ’
CamocrosTensHoe
r3yueHue yueOHOI
Y Hay4HOU
3.2 Heopranuueckue y . [1CK-6.2,
6 JIUTepaTypB.lL YcTHBIMA Onpoc
CTPOUTE/IbHBIE MaTepuasbl OIlK-1
ITogroroBka K
TPaKTUYeCKUM
3aHATHSM.
CamocrosiTebHOe
o [IpoBepka
n3ydeHre yaeOHOI
3.3 PaspbixnieHHbIE Y Hay4HOMU KOHCTIEKTOB,

;/Icne CHBIE I/Ip KaMEHHLIe’ 6 nHTe}; bl pacteTos u TCK-6.2,
A p PaTypbI- pe3y/bTaToB OIIK-1
MaTepHabl IMoaroToBka K

TIPAKTUYEeCKUX
NIpaKTUYeCKUM a6oT
3aHATHSM. P ’
CaMocTosiTesnibHOe
n3yueHre yqeOHOM
Y Hay4HOU
3.4 [TonumepHsle y IIpoBepka [1CK-6.2,
6 JIUTEepaTyphbl.
Marepuabl ToroToBKa K KOHCITeKTOB. OIlK-1
TIpaKTUYeCKUM
3aHATHSM.
3.5 Kepamuka 6 | CamocTosiTenbHOE ITpoBepka [1CK-6.2,
H3yueHue yueOHOM KOHCITeKTOB OIlK-1
Y Hay4yHOM
JITepaTyphl.
ITogroroBka K
MpaKTUYeCKUM




CamocTosiTeTbHOe

o ITpoBepka
u3yueHre yueOHOM
1 HayuHO# KOHCIIEKTOB,
3.6 [peBecHble pacueToB 1 [1CK-6.2,
6 JIUTEepaTyphbl.
Marepuarbl pe3y/bTaToB OIlK-1
ITogroroBka K
TIPAaKTUYEeCKUX
TIpaKTUYeCKUM
pabor.
3aHATHSIM.
CamocrosTenpHOoe
H3yueHHe yueOHOM
Y Hay4HOMU
3.7 IlneHkoobpasymoiue 1 y [TpoBepka [1CK-6.2,
6 JIATepaTyphbl.
CMa304Hble MaTepHuasbl KOHCITeKTOB OIlK-1
ITogroroBka K
TPaKTUYeCKUM
3aHATHSIM.
CaMocTosiTesnibHOe
o IIpoBepka
u3yueHve yue6HOI
A HAVAHOI KOHCITIeKTOB,
3.8 BspKyliue mMaTepuasbl 6 ]II/ITE}; bl PacteTos u TCK-6.2,
’ yi p PaTypel. pe3y/bTaToB OIIK-1
ITogroroBka K
TIPAKTUYEeCKUX
TIPaKTUYeCKUM
pabor.
3aHATHSM.
CamocTosiTenbHOe
o IIpoBepka
n3yueHHe yueOHOM
A HAVSHO KOHCITIeKTOB,
Y pacueTos u [ICK-6.2,
3.9 Pe3nHOBBIE MaTepUasbl 3,4 JIUTepaTypel
pe3yJIbTaToB OIlK-1
IloaroToBka K
TIPAaKTUYeCKUX
TPaKTUYeCKUM
paboT.
3aHATHSM.
Wroro no pasgeny 51,4
Wtoro 3a cemectp 131,4 3a4éT
OIIK-1,IICK-
Wroro no gucrynivHe 131,4 3aueT ?

6.2,I1K-16




5 O0pa3oBare/ibHbIE TEXHO/IOTUH

B mpoljecce mpenojaBaHusl AUCHUITIMHBI « KOHCTPYKI[MOHHBIE U MHCTPYMEHTa/IbHbIe
MaTepuasibl B TOPHOM /Jiejie» MPUMEHSIFOTCSI TPAJUI[MOHHAs Y UHT€PAKTUBHbIE TEXHOJIOTHH.

JleKUuM TPOXOASAT KakK B TPAJULIMOHHOW (opMe, Tak U B (opMme JeKLuii-Oeces, Te
MaTepuas OPMEeHTUPOBaH Ha W3J/IO)KEHHWe U OOBbSCHEHWe CTyAeHTaM HayuyHoW WHGOpMaliH,
TIOZI/IEXKaIel OCMBIC/IEHHIO U 3aTIOMUHAHUIO.

JIeKIMOHHBIM MaTepua 3akKperviseTcss B XOJe TPOBEJeHUs MPaKTUUeCKUx paboT, Ha
KOTOPBIX BBITIOTHSIIOTCS TPYTIIIOBBIE WM UHAWBUZYa/IbHbIe3aJaHusI 110 TIPO/IEHHOM TeMe.

[lpy TIpOBeJEHMU TIPAaKTMUECKUX 3aHATUH HCIO/b3yeTCsl MeTOoJ] KOHTeKCTHOTO
00y4eHMs, KOTOpBIA TI03BOJIIET YCBOWUTH MaTepwal TIyTeM BBISBJIEHUS CBSI3eld MEXIY
KOHKDETHBIM 3HAaHWEM U ero MPUMEHEHHEM.

B KauecTBe MHTEPAKTUBHBIX MeTOJJ0B 00yUeHHs UCTIO/b3yHOTCS:

- omepekarolljasi CaMOCTOsTe/bHass paboTa W paboTa B KOMaHZE TPU BBIMOJTHEHUH
MpaKTHUeCcKux pabor;

- npobsieMHOe oOyueHHe TIPH TOMCKe WHGOPMAI[UOHHBIX UCTOUHHMKOB, COCTABJIEHUM M
HaMvCcaHuM pedepaTa Io MoyuYeHHbIM WHAUBU/YaTbHBIM 3aJaHHUSIM.

Tak >ke mpUMeHsIeTCs:

1. ucnonb3oBaHye B yueOHOM Mporiecce yueOHbIX (GUIBMOB,;

2. YacTh 3aHATHM JIEKIIMOHHOTO THIA MPOBOJATCS C WCIO/b30BAaHUEM IMPe3eHTal|H,
BBITIOJTHEHHBIX C MTOMOII[BIO TIPOrPaMMHOTO TIpo/iykTa PowerPoint;

3. UCTIo/b30BaHNe BUPTYaTbHBIX JIaO0OPaTOPHBIX padoT.

[Tepesaua HEOOXOAWMBIX TEOPETHUECKMX 3HaHUKW U (OPMHUDOBAHHE OCHOBHBIX
TPe/ICTaB/IeHNH TI0 KypCy MPOUCXOUT C UCIO/b30BaHUEM MY/TbTUMEIUMHOTO 000py/10BaHUS.

CamocrosiTesibHasi paboTa CTYZEHTOB HarpaB/ieHa Ha 3aKpelieHHe TeopeTHUeCcKOoro
MaTepuasa, W3J/I0OKEHHOTO TIperojilaBaTesieM, Ha TMpopab0OTKy TeM, OTBeJEeHHbIX Ha
CaMOCTOSITe/TbHOE W3yueHWe, Ha TMOJATOTOBKY K TIPAaKTHUECKUM 3aHSTUSIM, BBITIOJIHEHUE
JOMAIlTHUX 3aflaHWi, HamMcaHWe pedepara, TOATOTOBKY K KOHTPOJBHBIM paboTaM u
WUTOTOBOMY 3a4eTy I10 JUCLIUTUIUHE.

B KauecTBe OLIEHOUHBIX CPEZICTB Ha MPOTSHKEHHWH CeMeCTpa HCIOJb3YIOTCS: YCTHBIM

(9

6 YueOHO-MeTO/JUUeCKOe 00ecrieueHHe CaMOCTOSITe/TbHON PaboThl 00yUaro X Cs
IIpexncraBiieHo B npuio)keHuu 1.

7 O1jeHOYHbIe CPe/CTBA /ISl MPOBEeAeHHs MMPOMEXYTOUHOM aTTeCTalHuu
[IpeacTaBieHbl B TIPUIOXKEHUH 2.

8 YueOHo-meToguueckoe U uWH(}pOpManHMOHHOe ofecreyeHHe JUCLUILIHHBI

a) OcHoBHas MTEpaTypa:

1. 3emckoB, FO.I1. MarepuanoBezienue : yuebHoe nocobue / FO.IT. 3emckoB. — CaHKT-
[TetepOypr : Jlanb, 2019. — 188 c. — ISBN 978-5-8114-3392-6. Pexxum focTyta:

https://e.lanbook.com/book/113910

2. IlepeBeproB, B.I1. MatepuanoBefenue : yuebHoe rocobue / B.IT. TlepeBepToB. —
Camapa: CamI'YIIC, 2016. — 136 c. Pexxum pocryna:

https://e.lanbook.com/book/130341

e.lanbook.com/book/131800

0) Jlono/THUTE/IbHAs IMTEpPaTypa:

1. H.B. lllybuHa MarepuanoBe/ieHHe B TOPHOM MalllMHOCTpoeHun M: M3a-eo MITY,
2000.-272 c.

2. @®etucoB I'.Il.,, Kapnman M.I'. MarepuanoBejeHre W TEXHOJIOTHUSI MeTa/IIOB:
YuebHuk. M.: Briciuag mkosna, 2002.


https://e.lanbook.com/book/131800
https://e.lanbook.com/book/113910%202
https://e.lanbook.com/book/113910%202

3. Jlomrazze B.[., ®u3nuKo-MexaHWUeCKre CBOWCTBA FOPHBIX MOPoA. MeTopl 1ab0-paTOpHBIX
vccieoBaHuii: YueGHoe nocobue s By30B. — JI.: Hexgpa, 1990.

4. Ileproguueckue usganus: «MarepuanosezieHre», «MeTaib»

5. PxxeBckass C.B. MarepuanoBezienue: Yue0. — 2-e u3f., nepepab. u gom. — 2005.

6. MarepuanoBefieHie W TEXHOJIOTHMs MaTepuasoB  [3/IeKTPOHHBIM  pecypcl:
yue6.mocobue / rioa. pea. A.W. BateiieBa u A.A. CmonbkuHa. - M.: MTH®PA-M, 2013. - 288
c. - Pexxum poctyna: http:/znanium.com/catalog.php. - 3arsn. c¢ skpaHa. ISBN 978-5-16-
004821-5.

B) MeToauueckue yKa3aHuUA:

1. lagpynoBa U.B., I'nyxoBa A.FO., I'opaoBa O.E. MarepuanoBefieHle: MPaKTUKYM.
YuebHOe T1I0COOMe st CTyzAeHTOB crnenmanbHOCTH 130405 «OG6orareHue  MOJie3HBIX
rckoraembix». Marauroropek: I'OY BITIO «MI'TY», 2006. — 168 c.

MetouecKe yKa3aHUsS TIO0 BBITIOJTHEHHIO MPAKTHUECKUX paboOT W WHUBHUIYaTbHBIX
JIOMAIIIHUX 3aZlaHUii TIpe/icTaB/ieHbl Ha 0b6pa3oBaTe/ibkHOM TiopTanie MI'TY.

Pexxum poctyna: https:/newlms.magtu.ru/

2. Uepkacos, P.B. MatepuanoBezenue. IIpakTukym : yueOHO-MeToAuuecKoe rmocobue /
P.B. UepkacoB. — Jluneux : Jluneukuii I'T1Y, 2018. — 66 c. — ISBN 978-5-88526-975-9.

Pexxum poctyna: https://e.lanbook.com/book/

r) IlporpammHoe ob0ecnieueHue u VIHTepHET-pecypcChI:

IIporpamMmHoe o0ecrnieueHue

HauMmeHoBaHue o
o Ne moroBopa CpoK feiiCcTBUs TULIeH3UN

MS Windows 7
Professional(gis  |[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
772ip cB00OOHO pacrpocrpadsemoe 1O 6eccpoyHo
M5 Offlce 2007 Ne 135 ot 17.09.2007 6eccpouHo
Professional

IIpodeccuoHanbHbIe 0a3bl JAHHBIX U MH()OPMAIMOHHBIE CTIPABOYHBIE CHCTEMBI
HasBaHue Kypca Cchblka

HarmonanbHast MH(MOpPMaLIMOHHO-aHa/TUTHYeCcKast URL:
cuctema — Poccuiickuii MHIEKC HayYHOTO I[IUTUPOBAHUS https://elibrary.ru/project risc.asp
(PMHIT)
[TouckoBass cucrema Akxkagemusi Google (Google
Scholar)
WudopMaioHHas cucteMa - EquHOe OKHO [JOCTyma K
UH(pOPMALIMOHHBIM pecypcam

9 MaTepHa/IbHO-TeXHHUYECKOe o0ecreyeHne AUCIUILIHHBI (MOAY/Is)

URL: https://scholar.google.ru/

URL: http://window.edu.ru/

MarepuanbHO-TeXHUUECKOe obecrieueHue AUCIUTUTAHBI BK/TIOUAeT:


http://window.edu.ru/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp
https://e.lanbook.com/book/
https://newlms.magtu.ru/
http://znanium.com/catalog.php

JlexumonHas aypuropus 104: MynbTvMe[uliHble CpefCTBa XpaHeHMs, Iepefaud M
ripe/icTaB/IeHust yueOHoM nHMOpMalin
Jlaboparopusi oboraijenus mose3Hbix uckoraeMbix 013 1.: MUKpPOCKOITBI
. Komnyiekjust KaMeHHOTo mMaTepuasa
. MoHTHpOBaHHbIe HUTU(bI
. O6pa3Libl OPOIIKOBLIX MaTepraioB
. OTueTsl N0 MUHEPa/JIOTMYeCKOMY aHau3y MeJHO-LIMHKOBBIX DY/,
. UepTe)Xu OCHOBHOT'O U BCIIOMOTaTe/IbHOT'0 000pyA0BaHUS
Becsl
. pH-meTp
. BUHOKYy/IsIpHBIE yTIBI
Jlabopatopusi 9: AHanuzatop uzobpaxkenus Munepan C-7
KommnbrotepHsiii knacc :IlepcoHanbHble KoMmbroTepsl ¢ naketom MSOffice, Beixogom
B VlHTepHeT W C [OCTYIIOM B 3JIeKTPOHHYIO HH(GOPMAIIMOHHO-00pa3oBaTebHy0 Cpefiy
yHUBepCUTeTa
AynuTtopur [Jijisi CaMOCTOSTeIbHOM paboThl: KOMIIbIOTePHbIE K/IaCChl; UMTAIbHbIE 3abl
6ubmoTeku : IlepcoHanbHble KommbloTepsl ¢ TaketoM MSOffice, Beixogom B VIHTepHET u ¢
JIOCTYTIOM B 3JIEKTPOHHYIO MH(OpPMaIMOHHO-00pa3oBaTe/IbHYI0 Cpe/ly YHHBepCUTeTa
[Tomemjenrne fAas XpaHeHHMs] W TPOQUIAKTHUECKOTO OOC/IY)KMBaHHUS — y4eOHOro
obopygmoBanusi: Cre/iakd [Jjid  XpaHeHUs1 y4eOHO-Har/IAHBIX T0COOMM U yueOHO-
MeTO/JMYeCKOH TOKyMeHTalHH.

©LONDUTAWN



[Ipunoxxenue 1
6. YueOHO-MeToNUecKHe o0ecrieueHHe CaMOCTOSATeTbHON PadoThI CTY/JeHTOB

[To pucyunvHe «KOHCTPYKLIMOHHBIE ¥ MHCTPyMeHTa/IbHble MaTeprasbl B TOPHOM fieJie»
NpeJlyCMOTPeHa ayJUTOpHasi U BHeayJUTOPHasi CaMOCTOsiTe/TbHast paboTa 00yuaromuxcsi.

Buzbl camocrositennsHOM paboThl (00bEM YacoB, OTBOJMUMBIX Ha CAMOCTOSITENTBHYIO paboTy 1o
yuebHOMY TuiaHy — 123,1uacoB):

OrieHOYHBIe Cpe/CTBA /IJIS1 TEKYIL[er0 KOHTPOJISL yCIieBaeMOCTH, IIPOMeKyTOYHOM aTTeCTaliu 110
WTOraM OCBOEHUs JUCLIATIJIUHBI.

[IpuMmepHbIi NTepeyeHs TeM /ISl CAMOCTOSATE/IbHOIO N3YUYeHUs:

1. XapakTepHble IPU3HAKU arperaTHbIX COCTOSIHUM BellecTBa. OCHOBHBIE TUITbI
KpHUCTa/yIMueckux peletok. [Tomimopgusm. AnnsoTtponust. TekcTypa MeTtasna.
Knaccugukarysi metansos.

2. leceKTbl CTPOEHUS] KPUCTA/I/IMUECKUX Tesl. ToueuHskle, TMHeHbIe (JUCI0KALKN) U
MOBEPXHOCTHBIe fedeKThl. [110THOCTL AucioKkalyii. BivsHue TemnepaTypbl Ha IIJIOTHOCTh
nedeKToB.

3. Biusinus feeKToB KpHCTalIMueCKOM pelleTKH Ha MPOYHOCTb MeTasioB. I'paduk
3aBUCUMOCTb POYHOCTU OT MJIOTHOCTHU Jie()eKTOB

4. Haksiern, Bo3Bpar (OTAbIX, MOJIMTOHU3ALMS) U PEKPUCTa/IU3aLHSsI.

5. Onucars nporecc KpUucTaaausauuy. JJeH puTHas JTUKBaLys.

6. CBolicTBa MeTa/I/IOB C pUuMepamMu. MexaHWueckre CBOMCTBAa MeTasyioB. OCHOBHBbIE
TOKa3aTe/d MPOYHOCTYU U IVIACTUYHOCTH, BbISIB/IsIEMble TIPA CTaTUUECKUX MUCTIbITaHUSX.
[varpamMma pacTsiKeHUs.

7. TBepmocTs. MeTo/ibl M3MepeHus TBepJOCTH 1 00/1acTH UX NpuMeHeHwst. [IpuBecTH
TIPUHLUIMA/IbHbIe CXeMbl U3MepeHUsl TBepAOCTHU.

8. lInHaMHUueCcKye UCTIbITaHUS MeTa/UIOB Y UCTIbITaHUS [IPY NIePeMEeHHBIX Harpys3Kax.
[IpuHLMnIManbHbIe cxeMbl. Y apHasi BI3KOCTb, YCTalI0CTh, TIpe/iel BHIHOC/IUBOCTH.

9. CrinaB. OxapakTepr30BaTh OCHOBHbIE TUIIbI CI1JIaBOB

10. Juarpamma coctosiHvsl. MeToMKa IOCTPOeHus JyuarpaMM COCTOSIHUSI Ha TIpuMepe CIiaBa
Pb-Sb. [1paBuso oTpe3KoB.

11. JuarpamMmbl COCTOSIHUS CIlJIaBa, KOMIIOHEHTbI KOTOPOI'O B TBEPZOM COCTOSIHUU
HepacTBOPUMBI, 00pa3ytoT MeXaHUUeCKHe CMeCH CBOMX MPAKTUYECKU UHCTBIX 3epeH
(narmpumep, Pb-Sb, Sn-Zn). JlukBaus. CxeMsl cTpyKTyp. Pa3oBble rpeBpalleHust B cucTeMe Sn-
Zn.

12. JnarpamMma COCTOSIHUS CIlJIaBa, KOMIIOHEHTbI KOTOPOr'0O HEOrPaHMYeHHO paCTBOPUMBI PYT B
apyre (Hanpumep, Cu-Ni). ®@a3osble npeBpaitieHus B cucteme Cu-Ni. JIvkBauus B cucteme Cu-
Ni

13. InarpaMma COCTOSIHUSI CI/IaBa, KOMITOHEHTBI KOTOPOTO 00pa3yroT yCTOWUHBOe
XUMHUUecKoe coeiuHeHue (Haripumep, Mg-Ca).

14. lnarpaMma COCTOSIHUS CIUIABOB M3 [IBYX KOMIIOHEHTOB OrPaHUY€HO PaCTBOPUMBIX B
TBepAOM cocTosiHuM (Hanpumep, Cu-Ag, Al-Cu). ®a3oBbie ripeBpaiiieHus B cucteme Cu-Ag.
CxeMbl CTPYKTYP.

15. Juarpamma Fe-Fe3C. TBepabie a3nl cucteMbl Fe-Fe3C. ®da3oBbie ripeBpallieHUst B CIijlaBax
Fe-Fe;C. [IpuHiunuanpHbeie CXeMbl MUKPOCTPYKTYP JKeJIe30YI/IePOAUCTBIX C



[Ipunoxxenue 2
7. OnleHOUHBbIe CPeACTBa AJIA NPOBe/ieHUA NPOMe)XyTOYHOH aTTecTaluH

a) IInanupyemble pe3y/IbTaThbl 00yUeHHs H OLIeHOUHbIe CPeJCTBa /ISl POBe/ieHNs POMEe)XYTOUHOM aTTeCTal{uH:
CTpyKTypHBII
3/1IeMeHT [1nanupyemble pe3ysibTaThl 00y4YeHust OuleHOUHBIe CpeficTBa
KOMITeTEeHLIUU
OIlK-1
Crioco6HOCTBIO pemaTh 3a7aun podecCcoHaIbHOU AesTeTbHOCTH Ha OCHOBe MH(OPMALMOHHOM 1 6nborpadrieckoli KyabTyphl C IPUMeHeHHeM
MHGOPMAaLIMOHHO-KOMMYHHUKAL[MOHHBIX TeXHOJIOTHI U C Y4eTOM OCHOBHBIX TpeOoBaHWM MH(OPMaI[MOHHOW 6e3011acHOCTH

3HaTb - (pr3MKO-MexaHUUecKre CBOMCTBa HOBbIX | [lepeueHb BOMpoCoB
KOHCTPYKLIMOHHBIX MaTtepuasnoB U MeTozbl | Tema 1.1. OcHoBHble noHsATHSA. Llenb v 3afaun auctmiimebl. Knaccudukanms
VX OL|eHKUY; MarepuasnoB. CTpoeHue KpUCTa/UIMUeCKUX BelleCcTB.
-TpeOOBaHus1, TIpe/bsIB/sieMble K 1. [TepeuncivTe OCHOBHBIE OT/IMYMSI XMMUYECKOW 1 (pr3nuecKou cBsizell. Kak BUj,
KOHCTPYKLIMOHHBIM MaTeprasnam U CBSI3U CKa3blBaeTCsl Ha CBOWCTBAX BellleCTB?
TIPUHLUIBI UX BBIOODA; 2. Urto Takoe KprcTa/uiiueckas peretka? ONUIIUTe OCHOBHbIE TUIIbI PeIleTOK
- B3aUMOCBSI3b MeX/ly CTPYKTYPOH, bpase.
COCTaBOM M CBOMCTBaMU 1. Kakve kprcra/umueckue pellieTKU Ha3bIBalOTCA U/leabHbIMU U peajlbHbIMU?
KOHCTPYKLIMOHHBIX MaTepuasos. 2. OnuimTe KpUCTa/IMUecKoe U aMOp(HOe CTpOeHNe BelleCTB.
3. Ha3oBute 0CHOBHBIE TPYIIIIbI KDUCTA/I/IMYECKUX BeLeCTB.
4. UTo Takoe «aHU30TPOIHs» PU3NUECKUX CBONCTB?
5. OnwuiurTe aMmop(HO-KPUCTaJTNYECKYIO0 CTPYKTYDY.
6. UT0 noHMMaeTcs NoJ, reTepojecMUUecKUM crpoeHrneM? Kakue Bbl 3HaeTe
Bell[eCTBa C TaKUM CTpOeHueM?
7. Yro Takoe «a3za»? Kakue (a3oBble rpeBpailieHus Bbl 3HaeTe? [IpuBesauTe
TIpUMepBbI.
8. Kak HasbiBaeTCsl B3aMMO/IeCTBUe CTPYKTYPHBIX COCTaBJISIIOLIMX BelljecTBa?
9. [TepeuncivTe U 0XapakTepu3yiTe BU/Ibl B3aUMO/IeHCTBHE CTPYKTYPHBIX

COCTAaBJIAIOLMX BellleCTBa.
Tema 1.2. Knaccudukaijys MatepuanoB. Pusnyeckre, MexaHUYeCcKre, TeXHOJIOTHUeCKUe
CBOMCTBA MaTepuasioB U MeTOZbI UX OTpe/ieIeHHUs.

1. Kakvie MaTepuasbl Ha3bIBatOTCS «KOMITO3ULMOHHBIMU»? KaKrie KOMII03UTbI
Ha3bIBalOT-Cs1 «MCTUHHBIMW» ? KaKoM cOCTaB U CTpOeHUe UMer0T KoMro3uThl?TIprposaa




CTpyKTypHBII

3/IeMeHT [1nanupyemble pe3ysibTaThl 00yUYeHust OueHouHble cpefCcTBa
KOMITeTeHLIUU
KOMITOHEHTOB.
2. Kakue ocHOBHBIe CBOMCTBA XapaKTepH3yIOT KaueCTBO MaTepuana 1 00/1acTb ero
NIpU-MeHeHUus1?
3. Kak cBoricTBa MaTepurara 3aBUCAT OT CTPYKTYphI? [IpuBeauTe nipumMepsl.
4. dusunueckue cBorictsa. [lapameTpsl cocTossHus. CTPYKTYpHbIE XapaKTePUCTHKH.
5. Mexanuueckue cBoiictBa. Harpysku. Jledopmariyiy 1 HarpspkeHUs..
6. [IpoyHOCTHBIE Me@XaHUYECKHe CBOUCTBA.
7. Paspyienue tBepzbIX Tesl. TBepAOCTb, UCTUPAEMOCTh U U3HOC MaTepUasoB.
8. [TepeunicnuTe U 0XapakTepu3yiTe OCHOBHbIE TTOTPeOUTeTbCKIe CBOMCTBA
MaTeprasoB.
9. Kak obecrnieunBaeTcsi KaueCTBO UCIO/Ib3yeMbIX BellleCTB U MaTepHanioB? KakoBbl
3aKO0-HO/laTe/IbHbIe OCHOBBI FapaHTHH KauecTBa U 6e301acHOCTH MaTeprasioB?
[TepeuncivTe rpynmnsl MoKasaTesiel KayecTBa.
10. OxapakTepusyHnTe IoKasaTe/lIrd KaueCTBa COLMATbHOIO U TEXHUKO-
9KOHOMMWYECKOr0 3HaueHusl.
11. UTo Takoe «CTaHJApTH3aLMsl CBOMCTB» MaTepUaloB?
12. Kakue 3KcIuyaTaljuoHHbIe yC/I0BUSI BOSHUKAIOT IIPU IPYMEHeHUU MaTeprasioB?
Tema 1.3. Kpucrannmusanus, KpUcTaainyeckas CTPYKTypa U [ie(eKTbl KpUCTaanuecKom
peréTKu.
1. Kak Ha3biBaeTcst 11000€e OTKIOHEHHe B KPUCTA//IMUeCKOl pellieTKe OT U/eaJbHOro
CTpoeHus?
2. Kakue Tumel fe)eKToB 110 reOMeTpUUeCKUM MpU3HaKaM Bbl 3HaeTe?
3. Kakyro cTpyKTypy MOTr'yT UMeTh TBep/ible MaTepUasbl?
4. OxapakTepu3yhTe Makpo-, MUKPO- U CyOCTPYKTYDPbl KDUCTA/IZTMUECKUX BellleCTB.
Ywmets WZIeHTU(ULIMPOBaTh HA OCHOBaHUH IIpumepsI TeCTOBBIX BONIPOCOB

MapKUPOBKH KOHCTPYKIIMOHHBIE
MaTepHasbl U OMPe/e/sTh BO3MOXKHbIE
00/1aCTH UX TPUMEHeHHUs.

17151 rpaHeleHTPUPOBAHHON KyOUUeCKOM pereTKy KOOPAWHAI[MOHHOe UYHC/I0 COCTaB/IsIeT:
a) K12;

6) K8;

B) I'12;




CTpyKTypHBII
3/1IeMeHT [1nanupyemble pe3ysibTaThl 00yUYeHust OuleHOUHBIe CpeficTBa
KOMITeTEeHLINU

r) K6.

i TpaHel|eHTPUPOBAHHOM PelleTKH YKMCI0 aTOMOB (0a3uc), MpUHAZJIeXAIUX OHOMN
KPUCTa/JTIUeCKOU pelleTke, PaBHO...

a) 1;

6) 2;

B) 4;

r) 6.

Ha pucyHke moka3aHa cxeMa u3MepeHHsi TBepA0CTH 10 METOAY:
a) Bukkepca,

6) Bpunens,

B) Pokgerna,

r) [opa,

1) Mooca.

K ToueunsiM ehekTaM OTHOCHT...
a) BaKaHCUW;

0) KpaeBble JUC/IOKALIWY;

B) I'PaHULIbI pa3jena;

') BUHTOBbIE JJUCIOKALWH.

BnageTsb MeTOZlaMU OLIeHKH SIBJIeHHUH, 1)Tunbl xuMHUUYecKol 1 (HU3MUeCcKoM CBsI3U B BelljeCcTBax (MaTeprasax)
MPOUCXOASIIUX MPU HaNlpaBJIeHHOM 1. Bap-T KoBaneHTHasi CBSI3b U MEXMOJIEKY/ISIPHOE B3aUMOJEUCTBUE
M3MeHeHWH 3KCIUTyaTaljMOHHBIX CBOMCTB 2. Bap-t NoHHas cBg3b ¥ BOJOPOJHAs CBSI3b
KOHCTPYKLIMOHHBIX MaTeprasoB. 3. Bap-T Metannuueckas CBsi3b U BaH-/lep-BaabCOBO B3aUMO/eHCTBHE
2)MexaHruecKue CBOMCTBa
1. [TpouHOCTE: TIOHSITHE U METO/| OTpe/le/IeHusT
2. TBepAoCTb: MOHATHE U METOJ, OTIpe/ie/IeHUst
3. Y japHast BA3KOCTb: MIOHSATHE U MEeTO/| OTlpe/ie/leHus

3) Kpucrannmzaius




CTpyKTypHBII

3/IeMeHT [1nanupyemble pe3ysibTaThl 00yUYeHust OueHouHble cpefCcTBa
KOMITeTEeHLINU
1. CamoripousBoibHas KpycTa/uisanus. [leHapur.
2. Hecamoripou3sBo/ibHast KpUCTa/UIU3aLUsA. 3epHO.
3. [Tomumopdusm. Anotporivs. MOHO YU HaHOKPUCTAJ/IBI.
4) BbluepTUTh 371eMeHTapHYO STYelKy U paCCUMTaTh MJIOTHOCTh YIIaKOBKU
1. OLIK
2. 'K
3. [TK
5) JedeKTbl KpUCTA/UTAUECKOU pelleTKU
1. Toueunsie
2. JIunelinne
3. O6bemHble
ITK-16
['0TOBHOCTBIO BBITIONIHSTH SKCIIepUMeHTasbHbIe U 1abopaTopHbie UCC/Iel0BaHUsl, THTePIIPeTHPOBAaTh MOyueHHbIe pe3yJbTaThbl, COCTaB/ISTh U 3all{UIIaTh
OTYeTbl
3HaTb - BUJIbI U TTIOPSAZIOK UCCIIeJOBAHNS, Tema 2.1. [TonyyeHue uyryHa, CTaau, LIBETHbIX MeTa/l/IOB.

- METO/Ibl U METOAMKHU UCCIIeZI0BaHUM;
- KpUTEPUU MO/Ie/TMPOBAHUS], METObI
006paboTky nHpopMaLu

1. Kakue BelliecTBa Ha3bIBatOT MeTajyiaMu? [lepeunc/inTe U 0XapakTepu3ynTe
OCHOBHBIE T1epefie/bl B MeTa Ty PriH.

2. LIBeTHBIE U PeJKMe MeTaljTbl: OCHOBHbIE CBOWCTBA M 00/1aCTh MIPUMEHEHMSI.

3. MeTanniyeckye MOPOIIKOBbIE MaTepHasIbl: CII0COOBI TIoyueHusi, 00paboTKH,
JOCTOMHCTBA U HEZOCTATKH.

4. Knaccudukarpst MeTanmmueckix MOPOIIKOBBIX MaTePUaoB 110 Ha3HAYEHHIO.

5. MeTasymmyeckue cTekna: 0COO@HHOCTH CTPOeHUsI M CBOKCTB, MoTyueHre, popma
u3zienui, 06/1acTi MpUMeHeHMs.

6. YyryHsl: ciocob momyueHus, 06/1aCTH IpUMeHeHHUs], KiacCh(UKarys.

7. Cramu: criocoOblI 1ostyyeHusi, 00/1aCTy TIPUMEeHeHHs, TPUCYTCTBYIOLHE TTPUMeCH.
8. Knaccudukarmy craseii 1o KaueCTBy, XMMUYeCKOMY COCTaBY, Ha3HaueHHIO.

Tema 2.2 ®Pa3oBbie ¥ CTPYKTYPHBIe NpeBpallleH st B Ci/laBax. /IuarpaMma COCTOSTHUS
criaBoB. CTany M UyTYHBI.
1. Kakue ocHOBHbIe (ha3bl 06pa3yroTcs B criaBax? OxapakTepu3yiTe Makpo-,




CTpyKTypHBII

3/IeMeHT [1nanupyemble pe3ysibTaThl 00yUYeHust OueHouHble cpefCcTBa

KOMITeTEeHLINU
MUKDO- U CyOCTPYKTYphI MeTa/lioB. Kakumu MeToZilaMy OHU U3y4aroTCs?
2. Kakue cTpyKTypHBIe cocTaB/isifoIye 06pa3yroTcs B criaBax? YTo Takoe
JIMKBaLUs?
3. Kakue ¢a3oBble ¥ CTPYKTYpHBbIe NpeBpallleH|s] MOT'YT IIPOMCXO/UTh B CI/laBax?
4. [lnarpamma COCTOSIHHMS CIIJIaBOB: UTO MOKa3bIBaeT, KaK CTPOUTCS U TIPUMEHSIeTCs1?
5. JKene3oyriepoAucThble CrIaBbl: ONMUIINATE (a30BbIi COCTaB, CTPYKTYPY,
JiMarpammy COCTOSIHUSI.
Tema 2.2. YnipaBieHre CBOMCTBaMU CIIJIaBOB U U3/e/HIA.
1. Onuiyrre MexaHU4YeCKoe BO3/|eMCTBHe Ha CBOMCTBA BellleCTB U MaTepHasloB.
2. OnuiurTe TepMHUYeCKOe BO3/|eMCTBHE Ha CBOMCTBA BeILleCTB U MaTepHasloB.
3. OmnumuTe TepMOMeXaHUYeCKUM criocob 06paboTKM /11 U3MeHeHHs1 CBOMCTB
BeleCTB U MaTepuasoB.
4. OmnumuTe XUMHUKO-TEPMAYeCKHUi crioco6 06paboTKy /it N3MeHeHUsI CBOCTB
BeleCTB U MaTepuaJsoB.
5. Knaccudukaium craneii o KauecTBy, XMMHUUeCKOMY COCTaBY, Ha3HaYeHHIO.
6. Kakumu criocobamy MogUGULIMPYIOT CTPYKTYPY U CBOWMCTBA CTau?
7. Kak MapkupyroT craau?

Ywmetb - IOCTaBUTh 3KCIIepUMEHTa/IbHY0 ceprio | IIpuMephI TeCTOBBIX BONIPOCOB

T0 NIpeJj0CTaBIeHHOMY I1/IaHy

- CIJIaHUPOBATh U TIOCTaBUTh
5KCIIepUMEHT;

- OLIeHMBATh [JOCTaTOYHOCTh U
JI0CTOBEPHOCTb 3KCI1epUMeHTa/IbHbIX
JTAHHBIX

B yenmpe Kpucmanauuecko2o CAUMKA NpU HOPMAAbHbIX YCA0BUSAX OXAAHCOEHUs
obpa3zytomcsi:

a) crosbyaTbie KPUCTALIBI;

6) MesTKO3epHUCTbIe KPUCTAJUIbI;

B) KPUCTasIbl pa3MuHoi (GOpMbI;

') paBHOOCHbIE KPUCTaJI/IbI.

AycmeHum - 3mo...

a) TBepAbli pPacTBOP BHeJpeHUs B ab(a->kesese;

0) XMMHUYecKoe coeIMHEHHe KeJie3a C YIiepo/iom;

B) TBEp/blii PaCTBOP BHE/IDEHUS B raMMa->Kesie3e;

I') O/JHOPO/iHAasl MexaHuuecKasi cMechb (heppuTa U LIeMeHTUTa,;




CTpyKTypHBII
3/1IeMeHT
KOMITeTEeHLINU

[1nanupyemble pe3ysibTaThl 00yUYeHust

OueHouHbIe cpejCTBa

1) BCe BbIILlIerlepeurcieHHoe.

N3 HudicenpugedeHHbIX KauecmeeHHOU KOHCMPYKYUOHHOU CMabio 16/15emcsi Cmasb:
a) Y10A;

6) Crb5crm;

B) A 12;

r) 45;

) SXHM.

B 6enom uyzyHe yenepod codepicumcsi 8 guoe ...

a) MJIaCTUHYaTOro rpadura;

B) XJIOTIbEBUTHOTO TPauTa;

0) LIeMeHTHTa;

I') IIapOBUAHOIO rpagura.

Mapka uHcmpymeHmanbHol ne2uposaHHoll cmanu cocmaea 0,5% C, 0,8% Cr,
1,4%Ni,

0,8% Mo - smo...

a) 5XHM;

6) 05XHM,;

B) 5XH;

r) 05XM.

Bnagetsb

HaBLIKaMU ¥ METOMKAMH 0000ITIeHu s
pe3y/IbTaToB peIleHHs,
9KCIIePUMEHTA/TbHOM [1eSITeIbHOCTH;
MpreMaMH KCIIepUMEHTATbHOTO
H3yUeHus;

METO/IMKOH MPOBEe/IeHHsT TEXHO/IOTUUeCKUX
9KCIIEPUMEHTOB B J1aO0PaTOPHBIX YCIOBUSIX
Y UHTEpIIPeTal[iu pe3y/bTaToB

ITosryueHue yyryHa, CTaau, [{BETHbIX MeTa/I/IOB.
YyryHbI: Cr10C0O0 MoTyueHus.
Crasu: croco0bl TIOTyYeHusl.
Me/b: criocobbl Oy4YeHusl.
JluarpamMMbl COCTOSIHUS IBOMHBIX CI/IAaBOB.
[narpamma c HeorpaHUUEHHOW PaCTBOPUMOCTBIO
C 3BTeTHKOU
C orpaHMueHHOW PaCcTBOPUMOCTBIO
@da3oBbie U CTPYKTYPHbIe NpeBpalieHus B ciiaBax. CTalu 4 4yryHbI.
Aycrtenut u ¢eppur
IlepuT 11eMEHTUT

NEwwhENWN e




CTpyKTypHBII

3/1IeMeHT [1nanupyemble pe3ysibTaThl 00yUYeHust OuleHOUHBIe CpeficTBa
KOMITeTEeHLINU
3. Jlenebyput u rpacduT
[1CK-6.2
Crnoco6HOCTBI0 BbIOMPATh TEXHOJIOTHIO IPOM3BO/ICTBA PaboT 110 000rallleHUIo 110J1e3HbIX MCKOIIAaeMbIX, COCTaB/ISITh He0OX0AUMYIO JOKYMEeHTaLHI0
3HaTb - COBpeMeHHbIe TeXHOJIOTUU Tewma 3.1. Crekio

(dhopMupoBaHUs U3zenuil U3
KOHCTPYKLIMOHHBIX MaTepUaJsioB;

- COBpeMeHHbIe CTI0COObI MOJTyYeHust
MaTepHasoB C 3a/laHHbIMU
9KCIITyaTalMIOHHBIMYA CBOMCTBaMM;

- CTpOeHMe U CBOWCTBA MaTepHasos,
MIPUMeHsIeMbIX B TOPHOM /iefie, CYIIHOCTb
SIBJIEHUM, TIPOMCXO/ISAIINX B HUX B
YCJIOBUSIX KCITTyaTaLy U3/eHH.

CrekJ0, cocTaB, CTpOeHuUe.

Knaccudukarus cTekos.

OnTryeckre CBOMCTBA CTEKOJI.

Ouarpamma (a30oBbIX TIepexo/i0B B KpeMHe3eMe.
Bupsl nedekToB cTekos.

Crioco0OsI rosiyueHUst ¥ 00pabOTKH CTEKOJI.

U=

Tema 3.2. Heopranuueckrie CTpOUTe/IbHbIE MaTepUasibl
1. Yro Ha3biBaeTcsi 6eToHOM? OxapakTepu3yiiTe KOMIIOHEHTHI OeTOHA: UX POJb,
TpeboBaHus K KauecTBy. OnuiIMTe CTPYKTYpy OeToHa.

7. CrierianbHble 100aBKH, BBOJAWMEBIE B O€TOH: Ha3HAUeHHe W TTpUMephI 100aBOK.
8. Knaccudukaipy 6eTOHOB TI0 TUVIOTHOCTH, CTPYKTYPE W BU/Y BSDKYIIWX BEILeCTB.
9. Knaccudukaipm 6eTOHOB 10 BU/Y 3alIOTHUTEJIS, YCIOBHUSM TBep/eHUs U

Ha3HAYeHUIO.

10.  TpeboBanus kK 6eToHaM M GETOHHBIM CMECSIM.
11. CuvkaTHble MaTepuasbl U U3/ie/Iusl aBTOK/IaBHOI'O TBepZeHusl.
12. CtpouresibHbIe PAaCTBOPLL: BU/bI, IPUMEHEHNUe.

Tema 3.3. Pa3pbIx/ieHHbIe, IUCIIepCHbIE U KaMeHHbIe MaTepUaslbl

1. [aiiTe onpe/iesieHre TOPHBIM MOPO/JiaM M MUHepaiaM. Kakue reHeThuecKre TUIbI
TOPHBIX NTOPOJ, BbI 3HaeTe? [IpuBeuTe pUMepsl TOPHBIX NOPOJ,. Kak UCIo/b3yoTcs B
HapOJHOM XO03SiICTBe FOpPHbIe TTOPO/IbI?

2. [TpupoHBIe KaMeHHbIe MaTeprasbl: 00/1aCTH UCIOIb30BaHMUs, JOCTOMHCTBA U
He/l0CTaTKU.

3. [Mepeuncimre BUbI 00pabOTKM MPUPOJHBIX KAMEHHBIX MaTepUaioB U
Tepeync/iTe COOTBETCTBYIOIIME UM I'OTOBBIe U3/Ie/IHsl.




CTpyKTypHBII
3/1IeMeHT
KOMITeTEeHLINU

[1nanupyemble pe3ysibTaThl 00yUYeHust

OueHouHbIe cpejCTBa

4. Kaxk npou3BogsiTCs yjapHasi U abpa3uBHasi 00pab0OTKM KaMeHHOTO MaTepHaa?
Kakue nonyyaroT ¢aktypsl KamHsi? KakoBbl 06/1acTH MCIob30BaHUsl 00paboTaHHOTO
KamHs?

5. [Tepeunciure criocoObl MU3rOTOB/IEHNSI IPUPOJHBIX KAMEHHBIX MaTepHaioB 1
TIO/TyYaeMble BUZBI U3/IeJTHA.
6. OxapakTepu3syiiTe rpyboobpaboTaHHble KaMeHHbIe U3/e/usi U 00/1aCTH X

npuMeHeHue. Kakue TpebOBaHUS MPeABSABISIOTCS K TOTOBOMY MIPUPOJHOMY KaMeHHOMY
Marepuainy?

7. [Touemy rpouCXoAUT pa3pylleHre KaMeHHbIX MaTepruanoB? Kakue pUMeHsoT
MeTO/Ibl 3alLUThI KAMEHHBIX MaTepUaloB OT pa3spyLleHus?

Tewma 3.4. [TonvmepHbIe MaTepUasbl

1. CocraB, CTpOeHHe U CTPYKTYypa MoIMMepHbIX BelllecTB. Knaccudukaius mo
XUMHUUECKOMY COCTaBy OCHOBHOM LieH.

2. Bupl cBs3eil B MakpoMoJieKyiax noJMMepHbIX BewecTB. Knaccudukanys rno
XUMUUe-CKOMY COCTaBY COCTAaBHBIX 3BEHbEB.

3. OpHOpO/iHBIe TIOMIMMepHBIe BelllecTBa U COOCTBEHHO MOJIMMephI: CTPOeHUe, TIPOKUC-
XOXKJeHHe.

4. dusnyeckoe COCTOSTHUE MOTMMEPOB.

5. OpraHuueckue MojiMMepHble MaTepuasbl: IPUMepbl MaTepUasoB, CBOMCTBA U
00/1aCTH IPUMEHEHUs.

6. HeopraHuueckue mosiMMepHble MaTepuasbl: IpUMepbl MaTepuaioB, CBOMCTBA U
00/1acTH IPUMEHEeHUs.

7. [TonvmMepHble MyIacTUUeCKUe MaTepualibl (T1acTMacchl): COCTaB, XapaKTepUCTHUKA

MaTepHrajioB U H3AEHHﬁ Ha X OCHOBe.

Tema 3.5. Kepamuika
1. Knaccudukarys kepaMuku.
2. [MTonyuyeHre KepaMUKH.

3. CBOWCTBA KePAMUKH.




CTpyKTypHBII
3/1IeMeHT
KOMITeTEeHLINU

[1nanupyemble pe3ysibTaThl 00yUYeHust

OueHouHbIe cpejCTBa

4. [IpuMeHeHVe KepaMUKHU.

Tema 3.6 [IpeBecHble MaTepuasbl

2. CBoMCTBA /IpeBeCUHBI.

3. Marepuarbl U3 IpeBeCHHBI.

4. 3aluTa ApeBecuHbl OT YB/Ia)KHEHHs], 3aTHUBAHUS Y BOCIIJIAMEHEeHUSI.
5. L OCTOUHCTBa JpeBeCUHbI.

Tema 3.7. [1neHKooOpa3yroIye ¥ CMa30uHble MaTepHaJIbl

1. Kakuie maTepuasnbl Ha3bIBalOTCS «TUIEHKOOOpa3yromumMu»? Kakye rpyrbl
TJIeHKOOOpa-3yH0L{X MaTepuasioB Bl 3HaeTe? KakKuMu OCHOBHBIMU MOTPeOUTEIbCKUMU
CBOMCTBaMU OHH [JOJDKHBI 00/1a/1aTh?

2. OxapakTepu3yiTe Kiesiiye MaTepuasbl, UX Ha3HaueHue ¥ 00/1acTh
VICTI0/Ib30BaHUSsI.

3. OxapakTepu3yiiTe TepMeTHKH, X Ha3HaueHUe U 00/1aCTH HCTI0/Tb30BaHUsI.

4. Oxapakrepu3yiTe JJaKOKpaCOYHbIe MaTepuasbl, UX Ha3HaueHue v 061acTu
WCII0/Ib30BaHus.

5. Kakue maTepuasbl Ha3bIBarOTCS «CMa30YHbIMU» ? Kakue BUbl CMa30UYHbBIX
MaTepuasioB Bbl 3HaeTe?

6. KakoBbI 00/1aCTH MPUMEHEHUsS] CMa30UHBIX Macesl, TVIACTUYHBIX CMa30K, TBEP/bIX

CMa-304YHBbIX MaTe€pHaIOB, CMd304YHO-0XJ/Ia>KAdFOIIIUX )KHAKOCTEﬁ?

Tema 3.8. Bsokyluye maTepuasbl

1. Kakue BelljecTBa Ha3bIBatOTCs «MHUHEPaJIbHBIMU HEOPTaHUUECKUMU BSDKYLLIUMI» ?
KakoBa B 0011[eM C/Tyuae TeXHOJIOTHsSI UX To/TyueHust? Kakue MaTepHasibl U3rOTaB/IUBaAOT
Ha WX OCHOBe?

7. Kakue hpusmko-xummuueckye mpoLecchl TPOUCXOAIT C MUHepalTbHbIMU
HeOpraHWYeCKUMH BSDKYILMMU B MPOL{ecce UX UCMO0/b30BaHus? Kakyro CTpyKTypy
Tipe/icTaB/sieT Co00M 1|eMeHTHBIN KaMeHb T10C/Ie TBePAEHUS?

8. Kakue BspKylMe Ha3bIBatOTCSl «BO3AYIIHbIMU» ? Ha30BUTe IPyIIibl BSHKYIIUX 10




CTpyKTypHBII
3/1IeMeHT
KOMITeTEeHLINU

[1nanupyemble pe3ysibTaThl 00yUYeHust

OueHouHbIe cpejCTBa

XU-MUYECKOMY COCTaBy.

9. Kakue BsoKylMe Ha3bIBalOTCA «TUAPaBIMYeCcKUMU»? Ha3oBUTe IPyMIibl BUKYLLUX
10 XUMUUECKOMY COCTaBYy.

10. Kakue BspKyle Ha3bIBatOTCs BSDKYLLIMMU aBTOK/IABHOI'O TBepAeHUs? 13 Kakux
OCHOBHBIX YaCTell OHU COCTOST?

11. UTto Takoe «mopTtiaHaLiemMeHT»? Kakue BU/bI TTOPT/IaH/LleMeHTa Bbl 3HaeTe?
Kakumu noTpeOuTe/TbCKMMH CBOMCTBAMU OH 00/1aziaeT?

12. YTo Takoe «TJIMHO3eMUCTBIN 1jeMeHT»? KakuMu moTpeOuTelbCKUMU CBOWCTBAMU
oH 00j1azaet?

13. Kakue 1jeMeHTbI Ha3bIBalOTCS PACIIMPSIOUIMMUCS U 6e3ycazounbiMu? Kakumu
J00aBKaMu peryMpyroTcst 3TU CBOMCTBa ieMeHTa? KakoBbl 00/1aCTH TPUMEHEHUST 3TUX
LIeMeHTOB?

14. C Kako¥ 1[e/IbI0 UCITO/b3YIOTCS pa3/inuHble 100aBKU /IS [leMeHTOB?

15. Merto/pb! 3alMThI LIeMEHTHOI'O KaMHsI OT KOPPO3UH.

Tema 3.9. Pe3rHOBbIe MaTepuasbl

1. Kakue matepuasbl Ha3bIBatOTCSl «pe3MHOBbIMU» ? Kakol coCcTaB MMeIOT Pe3UHOBbIE
Marepuasbl?

2. Knaccudukaipst pe3vHOBBIX MaTepHasIoB 10 Ha3HAUeHHIO U 00/1acTH
TIpUMeHeHUsl.

3. Kakvie BelljecTBa Ha3bIBalOTCsl «OpraHUYeCKVMHU BSDKYILMMU BellleCTBaMmu» ?
ITepeuncivre OCHOBHBIE BU/IbI OPraHUYeCKUX BSUKYILUX BeLL[eCTB.

4. Kakvie MaTepuasbl U3roTaB/IMBaOT Ha OCHOBE OPraHMYeCcKUX BSDKYLIUX BelleCTB?
O671aCTH WX WCITI0J/Ib30BAHMS?

YmMmeTtnb

- oTIpe/ie/ISiTb BO3MO)KHbIe 00/1acTh
paLMOHAaIbHOTO PUMEHEeHUsI
COBpEMeHHBIX KOHCTPYKIIMOHHBIX
MaTepHaJsoB;

- IPUMEHSITh 000pyAOBaHUe U MPUOOPEI
JU1sl aHa/Iu3a CTPYKTYPhI U CBOWCTB

IIpuMepbI TECTOBBIX BONPOCOB

Bbicokoll mennou304syuoHHOl CnOoCOOHOCMbIO U Xxopouwlell niagydecmbto obaadarom
niacmmacchbl mund...

a) TIoIMaMU/I0B;

6) TeHOIIaCTOB,;

B) CJIOUCTBIX IJIACTMACC;




CTpyKTypHBII

3/IeMeHT [1nanupyemble pe3ysibTaThl 00yUYeHust OuleHOYHBIE Cpe/iCTBA
KOMIIeTeHLUU
MaTepua’sioB; I') OpraHuuYecKoro CTeksa.
- OLIeHMBATh MOBe/IeHre MaTeprasa u OO0HUM U3 HedoCMamKo8 NAacmmacc s8Asemcs:
TIPUYMHBI OTKA30B JieTajiell MallliH Npu a) MJI0Xue AU31eKTpUYeckre CBOMCTBa;
BO3/IefICTBUM Ha HUX Pa3/IMUHbIX 0) HU3Kas yZenbHas MPOYHOCTE;
9KCTI/TyaTaljMOHHBIX (DaKTOPOB. B) IJI0Xast Te€XHOJIOTUUHOCTh, CJIOXKHOCTh 1epepaboTKU B U3/ie/ue;
T') MON3y4eCTb;
1) HeT BepHOI'o OTBeTa.
Mamepuanamu 015 uzonsayuu mokonpogooAwux uacmetl 6As10MCHA...
a) MPOBOJHUKY;
0) MarHUTHbIE;
B) IU3/IEKTPUKY;
I') MOMYTIPOBOJHUKY;
1) BCe BhbIlIerepeyrcieHHbIe.
Bnagers - MeTo/laMH BbIOOpa rlapamMeTpoB 4. YnpaB/ieHue CBOWCTBaMH CIUIABOB U U3[e/HH.
TeXHOJIOTMUeCKOro Tpolecca 1. OnuimTe MeXxaHUUeCKUi U TepMOMexXaHW4YeCKUid criocob Bo3zelicTBUe Ha
W3TOTOBJ/IEHUSI KOHCTPYKIIMOHHBIX CBOICTBA Be-I1IeCTB ¥ MaTepHasoB.
MaTepHasIoB C 3a/laHHbIMU CBOWMCTBAMU; 2. OnuimTe TepMUUECKOe BO3/IeiiCTBHE Ha CBOWCTBA Bell[eCTB U MaTepUasoB.
- HaBBIKAMH BbIOOPA MaTeprasoB 1 3. OnummTe XUMHUKO-TEPMAYECKHH criocod 06paboTKY /1t M3MeHeHUsI CBOCTB

c1rioco60B X 00pabOTKU B 3aBUCUMOCTH OT
MIPe/IbSAB/ISEMbIX TPEOOBAHUIA;

- HaBbIKAMU COBPEMEHHBIX METO/I0B
aHajM3a CTPYKTYPbI U OTpe/ie/IeHHsT
MeXaHUUeCKUX CBOMCTB MaTEPHAJIOB.

BelleCTB U MaTepHUdJ/IOB.




0) Ilopspok mnpoBejeHUs1 MPOMEXYTOYHON aTTeCTAalid, TOKAa3aTeJld W KPUTEepUH
OLleHUBAHMA:

[TpomMexxyTouHasi aTTecTauys MO AUCLUTIIMHE «KOHCTPYKLIMOHHbIE W WHCTPYMEHTaJ/bHbIe
MaTepuasbl B TOPHOM /[lefie» BK/H0YaeT TeOpeTHYeCKUe BOIPOCHI, TMO3BOJISIIOLME OLIeHUTh
YPOBEHb YCBOEHUSI 00ydaromMMHUCS 3HaHWM, W TIPaKTHUeCKHe 3a/]aHsl, BBISB/ISIONIHAE CTeleHb
c(hOpMHPOBAHHOCTU YMEHUU U BJIafleHUH, MPOBOAUTCS B (hOpMe 3aueTa.

3ayeT MO /laHHOM JAWUCLUIIMHE [TPOBOJUTCS B YCTHOU (hopMe.

IToka3aTenu U KpUTepUH OLleHUBaHUA 3ayeTa:

— Ha OILIEHKY «3auTeH0» O0y4Yalol[uiics AeMOHCTPUPYeT YpOBeHb C(HOPMHUPOBAHHOCTU
KOMIIeTeHIIM OT BBICOKOTO [0 TOPOTOBOTO, AE€MOHCTPUPYeT 3HaHWe y4yeOHOro MaTepuara,
HAaBbIKU BBITIOTHEHUS TTPAKTUYECKUX 3a/laHUM.

— Ha OLIEHKY «He 3auTeHO»— OO0yuaroluiics JeMOHCTpUpyeT 3HaHus He O6osee 20%
TEOPeTUYeCKOTO MaTepuasna, JOIMyCKaeT CyIIleCTBeHHble OIMMOKHM, He MOXKeT TII0Ka3aTh
VIHTeJIJIeKTya/IbHble HaBbIKM BBITIO/THEHHUS TIPOCTHIX 3aJjaHUM.



