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1 Hean v 3a1a4u M3y4YeHHs JHCHHNIHHbI

1.1 Leas ancuunannbl GOPMHUPOBAHHE KOMILIEKCA YCTOWYMBBIX 3HaHMH O
MaTepuasax, UCIoIb3yeMbIX B MEJMKO-OHOIOrHIeCKOH NPAKTHKE, HX CTPYKTYpax,
(pU3MUECKIX, TEXHOIOTUUECKUX U XUMMYECKUX CBOHUCTBAX.

1.2 3agaun AHCHHILIHHBI O3HAKOMIIEHHE CTY/IEHTOB ¢ MaTtepualamu, rpu-
MEHSIEMbIMH B MEULIMHE U OMOJIOTHH:
— W3yuyeHHe CTPYKTYPhI H OCHOBHBIX CBOMCTB MaTeprasioB, METO/10B HX NOJTy4EHHMS
¥ MapKUPOBKH;
— (opMUpOBaHHE HABBIKOB MCIIOIb30BAHMS HOBBIX JOCTHKEHHI B 00JIaCTH KOH-
CTPYKLIMOHHBIX MaTepHalioB, MPAKTUYECKOr0 UCTIOIb30BaHMs PA3/IMUHBIX MaTEpH-
all0B B MEJIUIIMHE ¥ OMOJIOTHH C YUETOM UX (PU3UUECKUX, XUMUUYECKHX U TEXHOJI0-
FHYECKUX CBOMCTB;
— [IpUMEHEHKe 3HAHUS MaTeMaTHKU B MH)KEHEPHOU NpaKTUKe NPH MOACIIMPOBAHUH
OMOTEeXHUUYECKUX CUCTEM;
— NpUMEHEHHEe 3HAHUS €CTECTBEHHBIX HAYK B MHIKEHEPHOM NPAKTHKE MPOEKTUPO-
BaHHs OMOTEXHHYECKUX CUCTEM U MEIULMHCKUX HU3/1eJInH;
— NprUMeHeHHe O0LeHHIKeHEePHbIEe 3HAHUS B WH)KEHEPHOW JeATe/IbHOCTH IS aHa-
7132 U NPOEKTUPOBAHUS OMOTEXHUYECKUX CUCTEM, MEJIMIIMHCKUX U3 1eNuH

OIIK-1.1 TlpumensieT 3HaHHs MaTeMaTHKH B WHIKEHEPHOI MpaKTHKE NPH MOJEIHPOBaHUK OHO-
TEXHHYECKHX CHCTEM:

OIIK-1.2 Tlpumensier 3HaHUs €CTECTBEHHBIX HAYK B MHMEHEPHOH NpaKTHKE IPOEKTHPOBAHUS
OMOTEXHUYECKHUX CHUCTEM U MCJIHIIHHCKHX HB,HGJ'[Hﬁ

OIIK-1.3 Tlpumenser oOLIeHHKEHEPHbIE 3HAHUS B MHIKEHEPHOW JIeATE/IbHOCTH U1 aHalIu3a
IIPOCKTHPOBAHMSE OMOTEXHUYECKUX CHCTEM, MEIULIMHCKMX M3/IC/THi

1.3 MeeTo ancuuniMabl (MOayJisl) B CTPYKTYpe 00pa3zoBaTeibHOM npo-
rpaMMblI

Jucuunnuna «MarepuanoBeieH|e» OTHOCHTCA K 00s3arenbHoON yactu bilo-
ka 1 1o nanpasneHuo noaArotoBkr 12.03.04 BuorexHUYeCKUE CUCTEMBI U TEXHO-

JI0ruM, NpoQuiib NoAroToBKU «MHXKEeHepHOe 1eo B MEAMKO — OHOJOrHyeckoil
NpakTHKe» yueOHOro riaHa.

Jucuunnuna 6asupyercst Ha 3HaHUAX, MOTYYEHHBIX 110 CTAHAApTy 00LIero
CpesiHero obpa3oBaHus, U ABISETCS OCHOBOM Uil M3yuyeHHs CIEAYIOLIMX JUCLIM-
MUIMH: Y371l U 3JIEMEHThl OMOTEeXHHYECKMX CHCTeM, IJIaHWpOBaHue OUOTEeXHHUYE-
CKOI'0 3KCIEPUMEHTA, OCHOBbI KOHCTPYUPOBAHUS TTPUOOPOB M U3AEIUI MeJIULIMH-
CKOI'o Ha3HauyeHus, 6e30NacHOCTh KU3HEAEATEILHOCTH.

3HaHus, NpUOOpeTEHHbIE B Kypce MaTepHaioBeIeH s, HeOOXOAUMBI [Uis CO-

3/1aHKsl LIMPOKOro Kijlacca YCTPOUCTB JUIsl MEIULIMHBI U OMOJIOTUH U UX [PaBHIIb-
HOI'0 DKCITyaTHPOBaHMUS.



1.4 Tlepevyenb MIAHMPYEMBIX Pe3y/bTATOB 00y4YeHHs NO AUCUMILIHHE
(MOAYJ110), COOTHECEHHBIX € MJAHHPYEMBIMH pe3y/bTaTaMH OCBOCHHS obpa-
30BaTe/ILHON MPOrpaMMblI

N3yuenune gaHHOl yueOHOM IMCUHUILIMHBI HANPABICHO HA (hopmupoBaHue y
oGyuatoiuxcs npodeccroHanbHbIX komnereHuui (1K)

—

No Wngexe | Conepxanne komne- | B pesynbrare usydeHus yq4eOHOH MCIHILIHHDI 00y-
11.1_1 Komrie- | TeHuuu (uim e€ 4a- Yaonmecs A0JKHbI
" | TEHLUH CTH) 3HATH YMETh BJIA/IETD
I OIIK- | IlpuMeHeHue 3HAHUS | OCHOBHLIE 3aKO- | IPHMEHATD MOJIy- | METOAAMH
1.1 MATEMATHKH B WHYKC- | Hbl MATEMATHKH | UCHHbIE TEOPETH- | ONPE/ICIICHHs
HEPHOM TIPAKTHKE MPH | M HX [PHMEHEe- | YECKME 3HAHUs K | (PU3HUCCKHX,
MOJIENIMpOBaHUE OHO- | HHE B MHXKE- | IPAKTHYECKOMY | XUMHUYECKHX M
TEeXHUUECKMX CUCTEM; | HEPHOM MOJE- | B3aUMOJIEHCTBHIO | TEXHOJIOIHYE-
JTUPOBAHHUH C pa3/IHYHbIMH CKHX CBOHCTB
6roTexHHYe- OMOJIOTHUECKUMH | KOHCTPYKIIH-
CKHX CHUCTEM. 00BbEKTaMU U OHHBIX MaTe-
cpeaamu, pHanoB.
2, Ol1K- [Ipumenenne 3HaHMA | ocuossl  Mare-
1.3 ECTECTBEHHBIX HayK B | puanopeenus | o oii? dpex- g Gl
MHIKCHEPHOH MPAKTH- | ;ipy  npoeKTH- :?;:f;:;a si: u;(;g;iﬂ B Md;t-:
Ke  NPOCKTHPOBAHUSA | popaHMu Me/IH- p ’
GHOTEXHUYECKMX CH- | [uHCKUX H3e- NOJB3OBAHMA HO- | MOJIb3YEMBIX B
CTEM W MEITMUMHCKUX | muii 1 Guorex- | B KOHCTPYK- | HHXKCHEDHOH
H31eTHi meckix o | LWOHHBIX  MaTe- | MPaKTHKE.
PHAJIIOB B MeJH-
CTeM.
KoOuoaoruye-
CKOH IpakTHKe.
3 OIlK- | Hpumenenne 00- | ocHOBHBIE CBOII- " .
1.3 MIEHHIKEHEPHBIE  3HA- HpsEMeRssh. .ebeds | TRARCILIDEH

HHUS B HMHKEHEpPHOU
JIeATEIIbHOCTH 2t
aHaaM3a W IPOEKTH-
poBaHus DUOTEXHUYE-
CKHUX CHCTeM, MeJIH-
LMHCKHX U3/

CTBA Marepua-
JIOB JUISL TIPOEK-
THPOBaHHSI
OHOTEXHHYE-
CKHX CHCTEM H
MEJIMITHHCKHX
H3JICTIHH.

CTBA HOBBIX KOH-
CTPYKIMOHHBIX H
OHOJIOTHYECKHX
MaTepHAIOB B
MPakTUYECKOM
JIeATEILHOCTH,

W CBOHCTBAMH
MaTepuaioB ¢
11EJIBIO ux
000CHOBAHHO-
ro  rnpuMeHe-
HUSL HA lIpaK-
THKE.




2. CTpyKTypa u cofep:KaHue THCUHILIHHDI

2.1 PacnpejesieHne TPYAOEMKOCTH AHCUHILIMHBI 10 BHAAM pabor

O6was Tpya0EMKOCTh JAUCLUIIMHBI COCTABIISET 3 3au.en. (108 uvacos), ux
pacrpejiesieHle 10 BHAAM pabOT MpPeACTaBIECHO B tTabnuue  (0as ¢myoeHmos
0DO).

Bun yuebuoit paboTsbi Bceero Cemectpbl
4acoB
AyauropHbie 3aHATHH (BCEro) 32 6
B Tom uucie:
3aHsTUs JCKIHOHHOTO THIIA 16 6

SaHsTus CEeMHHApPCKOro TuIla (CeMHHapb}, npaxKTHie-

6
CKME 3aHATUS, TIPAKTHKYMBI, JJabopaTopHble PabOTHL, 16
KOJIZIOKBMYMBI M MHBIE aHAJIOTHYHBIE 3aHSATHS)
CamocrosiTesibias pabora (Bcero) 76 6
B Tom uucre:
CPC 36 6
KoutpoJib 32,2 6
By npomexkyTouHO#M arrecTalii SK3amMeH 7.8 6
Obmas Tpy10eMKOCTh qac 108 LA

(8]

3a4. €]1.

2.2 CTpyKTYpa AHCUHILIHHbI:

Pacnipenenenue BUIOB yueOHOM paloThl U UX TPYIAOEMKOCTH 10 pazjernam
JIACHUTITAHBI.

Pa3nenbl ucuMninHbl, U3ydaemsle B 6 cemectpe (das cmyodenmos OPO)

N KonuuecTso uacos
Q0
- 2 P ——— AynuTtopHas CamocrosTebHas
fé o B Bceero paboTa pabora
i JI [13 JIP
1 2 3 4 5 6 7

Crpoenue metamion, ¢ y3noH-
HbIE TIPOLECCHl B MeTaie, Gpopmu-
pOBaHHE CTPYKTYPbl METaUIOB M
CIJIABOB  MPH  KPHCTAIIH3ALIHH,
1. rlactuueckas aedopmanms, Bius-| 18 2 4 12
HHE HArpeBa Ha CTPYKTYPY M CBOI-
cTBa AehOpMHPOBAHHOIO MeTalia,
MEXAHHYeCKHE CBOMCTBA METAIIJIOB
U CIIABOB

KOHCTPYKIMOHHBIE  METAUIbl U
CIJIABEI

2

16

9]
.

10




L

Marepuanbl Uit OHOJIOTHYECKHX s
IPUMEHEHHI 14 2

OcuoBHble  (PHU3MKO-XHMHUYECKHE
CBOHCTBA KOHCTPYKUHOHHBIX Ma-| ¢ 4 4 10
TEPHAJIOB JI71sl TIPUMEHEHHH B OHO-
JIOTHU ¥ MEJIMIIMHE

Marepnasibl JUIS  HCKYCCTBEHHBIX
COCY/IOB, KJamaHoB cepjua, cy-| 14 2 12
CTaBHBIX M JIPYIHX NPOTE30B

[IpoGiaema coBMecTUMOCTH OMOJIO-
IMYECKUX M TEXHMYECKAX MATepH-| ¢ " 4 10
ajoB

MeTtomka paboTsl €O ClpaBOYHOR

aureparypoit no marepuanosene-| 12 2 10
HHIO
Hmoeo no oucyuniune: 108 16 16 76

2.3 Conepxanue pa3aesioB JHCHHILIHHDI:

2.3.1 3ausiTHs JJEeKIIMOHHOI0 THIIA

Haumenopanue Cojepxanue pasjena dopma Tekyiero
pazzena KOHTPOJIs1
2 3 -

Crpoenne  meran-DOmas xapakrepuctuka Mertaanos. Tumel|3ammra naboparop-
708,  An(pdy3HOH-KPHCTATIIMYECKNX PEIeTOK METAIOB M ajl-[HbIX padoT, Ompoc.
HblE npolecchl  BfioTponuyeckue Gopmel. Mexannyeckue, (u-
metaiie,  (POPMU-ZUUECKME, XUMMYECKME M TEXHOJIOrHYeCKUe
pOBaHMe CTPYKTYPBIFBOHCTBA METAJIOB M CIIABOB. Biusinue
METAJUIOB ¥ CIUla-HarpeBa Ha CTPYKTYPY M CBOWCTBa JiehopMu-
BOB IIPH KPHCTAJI-POBAHHOTO METAILIa.

JM3ALMK,  [JaCTH-
geckast  Jiehopma-
[us, BIIHSHHE
HarpeBa Ha CTpPyK-
TYpY M CBOiicTBa
Ae(hOpPMHUPOBAHHOTO
MeTalljla, MeXaHu-
YecKue  CBO¥cTBa
METANIIOB M CILia-
BOB

8%

Koncrpykumonnsie KOHCTpyKIIHOHHEBIE MeTaLIbl M cruiasbl. Uy- 3amura  naGoparop-
METaJUIbl M CIUIABBI [YH, (DAKTOPBI, BIHSIONME HA MEXaHHYeCKHE|HbIX paboT, o1poc.
CBOHCTBA YYTYHOB. BHJIbI 1 MapKu 4yryHOB:
DEIIbIN, CepbIi, IMTeHHBIH, TIepeIebHbIH,

MeJtb 1 criaBel HA OCHOBE Meau. JIaTyHH HX
FOCTaB, MapK, CBOICTBA W TpPUMEHEHHE,
DnoBsiHHEIE, ATIOMHHHEBBIE, KPEMHHCTBIE,
CBUHIOBBIE U Oepmiutuessie Oponsbl. Mx co-




cTaB, MapKH, (.’pmnqecxne, XUMHYCCKHC H
reXHOJIOTHYECKHE CBOMCTBRA U IPHMECHCHHE,

2

Kaponpounsle, u3-
HOCOCTOWKHE, HH-
CTPYMEHTAJIbHbIE W
HITaMITOBOUYHBIE
CIIJIaBbI

AJTIOMHHHN | ero cruaBel, Jlurelinesle U e-
bopmupyemble CrutaBbl Ha OCHOBE aJllOMM-
aus. JlypairoMuHBI, CIIJIaB aBHallb, BBICOKO-
TPOYHbIE AJIIOMUHUEBBIE CIUIABBI, KOBOYHbIC
1 JKapOIPOYHBIC AIIOMHHHEBBIE CIUIABBI MX
MEXaHHYECKHE W aHTUKOPO3HOHHBIE CBO¥-
CTBA.

DpoHTaNBHBIH O1POC.

Marepuasibt
OUOJIOrHYecKnX
ITPUMEHEHWH

JUIs

CTeky0 Kak KOHCTPYKLMOHHBIH MarepHall.
CrexnooOpasnoe coctosiHue BemlecTB. Kpu-
ETAJIIIOXMMUYECKOE OIUCAHUE CTPOCHHS CTe-
koj. KBsapuesoe c€Tekio, €ro Crpykrypa,
cBOMCTBA M [PHMEHEHHE B MEJHKO-
DUOJIOrMYECKOH NpaKTHKE.

Axpusionactel. TlomuMerniMerakpuiar Kak
BAMEHHUTEb O0OBIYHOIO CHJIMKATHOIO CTeKJa,
CBOMCTBA 1MOJIUMETHIIMETAKPHIIATA U €0 HUC-
T0JIb30BAHHE B MeAUIIMHE U TexHuke. [IXB.
TOJIMypeTanbl, UX CBOHCTBA U 0OJacTH TNpH-
MEHEHHS.

3ammrta  nabopatop-
HBIX padot, onpoc.

n

OcHoBHBIE (H3UKO-
XHMHYECKHE CBOM-
CTBa  KOHCTPYKIIH-
OHHBIX MaTEepHaloB
JUISL TIPUMCHCHHUI B
OMOIOIHM ¥ MeIH-
ITUHE

MeInuHCeKoe cTek10. XUMHYECKH U TepMH-
HeckH cToMKkoe crekno. CTeKno MeauiuH-
ckoe TapHoe. CTekio a1 aMiys1, mpoOHpPOK,
[TIPULIOB H (PIAKOHOB.

[Ipumenenye KepaMHUECKHX MATEpHAIOB B
PEHTIEHOBCKOW M YJILTPa3BYKOBOH MeIH-
LMHCKOH JIMarHOCTUYECKOH W M3MEPUTEIIh-
HOM annaparype.

DKCHL almoOMMHES €r0 YHUKaIbHbIE (PU3HKO-
XHMHYECKHE CBOMCTBA M MCIOJIL30BAaHHE B
MEJIMKO-OHoIornyeckoil npaktuke. Turanar
Dapusi, €ro MCIOJIb30BAHHE B MEHMIMHE H
FEXHUKE.

3aumra  naboparop-
HBIX padoT, O1pocC.

6.

Marepuainbi Jtst
HCKYCCTBEHHBIX CO-
CYyJI0B,  KJallaHoB
Cep/la, CycTaBHBIX
U JIPYTHX [IPOTE30B

lvran ero yHUKalbHbIC CBOICTBA M HUCIIO/b-
soBaHue B Onosnoruu u meaunuue. I Ipumene-
HUE THTAHA B TPABMATOIOTMH W OPTONEINH.
CycTaBHbIE W JIpyTHe NPOTE3hl HA OCHOBE TH-
raHa ¥ ero crjaBoB. THTaH Kak YHHKaJILHbBII
KOHCTPYKIMOHHBIH MaTepuall /sl POU3BO/I-
FTBa MCJIMIMHCKONH TEXHUKUM W MHCTPYMEH-
ros. IlpuMeHeHHe THTAaHA B CTOMATOIOTMH,

S3ammura  naboparop-
HBIX padoT, onpoc.




V33U, opransMonoruu.

Dropomnactel.  dropomgact-3 u Dropo-
nnacT-4. YHukaibHbIe cBoifcTBa (proporia-
CTOB M HMX HCIOJB30BAaHHE B MEJUKO-
PHOJIOrMYECKOM MpaKTHKe, B TeXHHKE U Obl-

ry.

BosiokHa ¢ 0coObIMU CBOMCTBAMH. AHTUMHK-
DOOHBIE  TTOJMBUHUJICITMPTOBBIE  BOJIOKHA.
BoJIoOKHA JIeTHIaH W WX HCMOJIb30BaHHE TIPH
M3IOTOBIIEHHH TIPOTE30B KPOBEHOCHBIX COCY-
0B U TIEPEBA30UHBIX MaTepuanos. beikosble
ROJIOKHA ¥ uX cBoiicTBa. KamareHoBoe BO-
[TOKHO - COBPEMEHHBIH 3aMEHUTEIb KeTTyTa.

Kepamuueckne MMIUIAHTAHTBI M3 TPEXKallb-
ieBoro (ocdara, UX CBOHCTBA U IIPUMEHH-
MOCTb B XHPYPIHH M OPTOIEIHH.

74l [IpoGiema coBme-Hemeramnueckue KOHCTPYKIMOHHbIE Mate- 3amura  naboparop-
cTUMOCTH  Omono-puansl. Iliactuueckue Macchl. CTPYKTYpbl|HBIX padoT, onpoc.
FHYECKUX M TeXHH-[IMHEHHBIX, Pa3BETBIICHHBIX W CETYATBIX I110-

YECKUX MATEPUAJIOB [IMMEPOB M HMX  OCHOBHBIE  (DPHU3MKO-

rexHu4YecKue cpoicrsa. JlocToMHCTBA U HE-
MOCTATKHM ILIACTMACC, MX COBMECTHMOCThL C
DHOJIOTHYECKHMH 00BEKTaMH.
Axpunonnactel. [lomumernimverakpuiar kax
3AMEHHUTEbL 0OBIYHOTO CHIMKATHOIO CTEKIIA.
CBOiiCTBa MOIMMETHIMETAKPHIIATA M €r0 HC-
10JIb30BaHHEe B MeauuuHe u texunuke. [1XB,
TOJIMYypPETaHbl, HX CBOMCTBA M 00JacTH 1pH-
MEHEHHS.
Kepamnueckue marepuanni. Texuuueckas
kepaMuKa. TeXHOIOTHs W3rOTOBIEHHS Kepa-
MUUeCKHX u3aenuii. COBMECTHMOCTh Kepa-
MHUYECKHX U OHOJIOTMYECKUX MaTepHaNOB.

8. Metonuka paboreiMerounka paGoThl cO COpaBo4HOl ImTepa- Dece,  (POHTAILHbII
CO CHNPAaBOYHOH JIH-IYPOIl 110 MATEPHATIOBEICHHIO ompoc.

Teparypoi 1o ma-

TEPHATOBEICHUIO

2.3.2 3aHATHS CEMHHAPCKOI0 THNA

Cemunapckue 3auamus — ne npeodycmomperi

2.3.3 JlaGopaTopHbie 3aHATHS

No HaumenoBanue Haumenosanue naGoparopusix pa- | @opma Tekyiiero

pasjena oor KOHTPOJIs

3

4




Ctpoenue metanios, tuddysn-
OHHBIE IPOLIECChl B METAILIE,
(popMHpOBAHHE CTPYKTYPBI ME-
TAJIJIOB M CIUIABOB IIPH KPH-
CTAUTM3AIMH, TJIacTHYECKAs
aedopmaris, BIMsHUE HArpeBa
Ha CTPYKTYPY U CBOHCTBA JIe-
(hopMHUPOBAHHOIO METaLIA, Me-
XaHMYECKHE CBOMCTBA METAIIJIOB
¥ CILIaBOB

OcHoBbI MeTaIorpauu, onTuYe-
CKHE M3MEPEHUS KPHCTAILIMHYECKOH
CTPYKTYpPbl METALI0B. M3Mepenne
IMamMeTpa JYHKH, N0J1yJaeMoi
TBEPIOMEPOM.

Bamura nadoparop-
HBIX padoT.

!\)

KOHCprKHHOHHbIE METaJlJIbl U
CIJIaBbI

HaneceHue 1UIEHOK aJlFOMHHMS Ha
CTEKJISHHbIE TTOJIIOMKKH.

Baiura naboparop-
HbIX padoT.

XHUMHKO-TepMUYecKas odpa-
OoTKa

TepMH‘{ecxoe BaKYYMHOC HaHece-
HUE METAJLJIHYECKHX TIJIEHOK.

3amura nadbopatop-
HbIX pador.

OMOJOTHYECKHUX H TEXHMYECKHX
MaTepHasioB

JIyHEHHs, CBOMCTBA U COBMECTH-
MOCTB ¢ DHOJIOTHYECKMMHU TKaHSI-
MH.

-+, Marepuanel jyist Guoliornye- U3roTonenne KepaMuyecKkoro 3amura labopatop-

CKHMX NPUMEHEHHH MMILIAHTAHTA KOCTH METO/I0M HBIX padoT.
LITUKEPHOTO JINThS.

5. Marepuasbi jijisi uckyccTBeH-  |CHHTE3 JIErKonaaBKoro 0opocu- 3ammira nadoparop-
HBIX COCY/IOB, KJallaHOB CepJl- JIMKATHOIO CTEKJIA. HbIX padboT.
11d, CYCTABHBIX M JIPYTUX IpoTe-
30B

6. [TpoGiema coBmecTuMOCTH KepaMuka 1 CTEKI10, METO/IBI 110~

Jammra nadoparop-
HBIX pador.,

2.3.4 llpumepHas TeMAaTHKA KYPCOBBIX paGoT (NpoeKToB)
Kypcosuie pabomsl — ne npedycmomperol

2.4 Ilepeuenb yueOHO-MeTOAHYECKOT0 0becneyeHUs A5 CAMOCTOSTE I b-
HO# paboThl 00yYAIOMHXCS MO AHCHHILIHHE (MOAY.110)

[lepeuenn yueOHO-METOMUECKOTO 0DECTICYEH S

Ne Haumenosanue JIMCLHUTIJIMHBI 110 BBITTOJTHEHHTIO CAMOCTOATEIbHOM
paszjena paboThl
1 2 3

Crpoenne Metamion, audQy3HoH-
HBIE Tpolecchl B Metaiie, (Gopmu-
pOBaHWE CTPYKTYpPbl METALNIOB H
CTUIABOB TIPH KPUCTAIIM3AIIAHN, T1J1a-
crudeckas  aedopmaiins, BIUSHHE
Harpesa Ha CTPYKTYPY H CBOHCTBa
AepOpPMUPOBAHHOIO MeTallia, MeXa-
HHYECKHE CBOHCTBA META/NIOB H
CILIABOB.

Onnmyk C. A., Hukwrun B. A. [Ipuknaanas me-
XaHUKa: OCHOBbI KOHCTPYKIITMOHHBIX MATCPUAIIOR:
yue0. nocodue. Kpacuogap: KyOauckuii roc. yH-1.
2016. 132 c.

Huxutun B. A SIkoBenko H. A. Marepuanosese-

HHE U1l MEMKO-OHOIOrHYeCcKOi NpakTuKu: yued.

nocobue / Kpacnoaap: Kybanckuii roc. yu-1, 2019.
111 &.




Tpyumn FO.B. ®usnueckoe MaTepHaIOBE/ICHUC, —
CI1 6.: Hayka, 2000. — 286c.

Ambu M., Jixonc Jl.. KoHCTpyKIHOHHBIC MaTepH-
anbl. [lonnblii kype. YueGHoe nocodue, nepeso)i 3-
ro auriuiickoro uzganus / M. — Jlonronpyambiii:
Wapnarensckuit gom «MuaTennekt», 2010, - 672 ¢.

MarepuanoBeaeHue. TexHOI0rus KOHCTPYKIHOH-
HBIX MaTepuaios. YueOHoe nocodue. 2-¢ usjanue,
nepepaborannoe. [lox pexn. B.C. Hepeannuenko. —
M.: Omera-J1, 2006. — 752¢.

BroMeIHIIMHCKOEe MaTepHanoBeieHne. YuedHoe
noco6ue s By308. [loj pen. Buxposa C.I1. =M.
I"opsuas nuaus-Tenexom, Pajmo u ceszp. 20006. —
383c.

Konerpyknmonnsle  meramiisl |
CILJIAaBBI.

K. Yopuen. Hoble HHTEIIEKTYJILHBIC MATEPHAIIbI

1 KoHCTpyKuuu. CroiicTa M npumeHenne Mocksa: |

Texnocdepa, 2006. - 224c¢. i

Kannmucrep V., Persuu JI. Marepuanose/icnue: ot
TEXHOJIOTUH K IIPUMEHEHHUIO (MEeTallilbl, KEPaMUKa,
nosmMepsl) / Tlep. ¢ anrn. moxa pea. Mankuna A, 5.

— CII6 .: Hayunsle ocHOBBI 1 TeXHOJOTHH, 201 1.
— 896 c.

Yepenaxun A.A. Marepuanosenenue. -M.: Axa-

1
nemus, 2004.- 253¢.

(]

Teopus n Texnonorus TepMuyecKoi
00paboTKH cTau.

Omdu M., /lxonc JI.. KOHCTpYKIIHOHHBIC MaTepn-
anel. [onneiii kype. Yuedbnoe nocobue, nepepoj 3-
ro asrinuiickoro msganust / M. — JloJronpy aHblii:
W3parensckuii 1om «Murtennex, 2010, — 672 ¢.

XHUMHKO-TepMuueckasi 00paboTka.

Marepuanosenenne. TeXHONOTHSE KOHCTPYKIIHOH-
HBIX MaTepuanoB. YuebHoe nocobue. 2-¢ usganue,
nepepaborannoe. lloa pei. B.C. Yepenunuenxo. —
M.: Omera-JI, 2006. — 752¢.

JKaponpounsie, H3HOCOCTONKHE, HH-
CTPYMEHTAJIbHbIE M IITAMIIOBOYHBIE

Marepuanosesienne. TexXHONOrUS KOHCTPYKIMOH-

HBIX Marepuanos. YueOnoe nocobue. 2-¢ u3janue,




CILJ1aBbl.

nepepaborannoe. Iloa pex. B.C. Hepennnuenko. —
M.: Omera-JI, 2006. — 752c.

Marepuansl s
ITPUMEHEHHIA.

ouonornueckux|Ouumyk C. A., Hukutun B. A. [lpukiajinas me-

XaAHUKA: OCHOBBI KOHCTPYKIIMOHHBIX MATEPHAIIOB:
yue0. nocobue. Kpacuomap: Kybanckuit roc. yu-T.
2016. 132 c.

B. A. Huxurun, H. A. Slkosenko. Marepuaiose-
NeHHE JUIS MEIUKO-0MOI0r M4eCKOH NPAaKTHKH:
yueb. nocodue / Kpacnosap: Kybanckuit roc. yH-T.
2019. 111 c.

[Ien6u JIx. CtpykTypa, CBOMCTBA W TEXHOJIOTHS
crekna: Ilep. ¢ aurn. E.®. Mensenesa. —M.: Mup,
2006. —288c.

'Mu U MEJIHUIIUHE,

Kammucrep Y., Persuu JI. Marepuanosenenne: ot
TEXHOJIOTHHU K MPUMEHEHHIO (METaIbl, KepaMHUKa,

OcHoBHbIE (pusuko-xumuyeckne|noaumepsi) / [ep. ¢ aurn. moj pea. Mankuna A, 5.
CBOMCTBA KOHCTPYKLMOHHBIX Mare-

15 TPUMEHCHUH B OHOIO-
PHAIIOR JII P 00| ¢gp o

— CII6 .: Hayunbie ocHOBBI i TexHonoruu, 2011,

W JIPYTHX [IPOTE30B.

Ma'repnanm JUIA UCKYCCTBCHHBIX CO-
CYJ0B, KJIallaHoB cep/illa, CYCTaBHbBIX

Onuyx C. A.. Hukurun B. A. [lpuknaanas me-
XaHWKa: OCHOBbI KOHCTPYKIIHOHHBIX MATePHAIIOB:
yue0. nocobue. Kpacuoaap: Kybanckuii roc. yu-r,
2016. 132 c.

buomearHHCKOE MaTepuaioseienne. Yuebnoe
nocobue jyis By308. [1oj pen. Buxposa C.I1. —M..
Iopsivas nuaus-Tenexkom, Paano u cessp, 2006, —
383c.

JIOB,

[Ipobiiema coBmectumoctu Ouono-|Ouumryk C. A., Hukutun B. A. [Ipukiajnas me-
FHYECKMX M TEXHMYECKHX MarepHa-|XaHHKa: OCHOBBI KOHCTPYKIIMOHHBIX MATEPHATIOB:

yueb. nocobue. Kpacnonap: Kybauckunii roc. yu-r,
2016. 132 c.

Huxkutun B. A., fIkosenko H. A. Marepuanoge/ie-
HHUE JJIsI MEJIHKO-OHOIOrHYeCKOH NpakTHKH: yuel.
nocobdue / Kpacnonap: Kybanckwii roc. yu-r1, 2019,
111 .

Hlen6u k. Crpykrypa, cBOHCTBA W TEXHOJIOTHS
crekna: Ilep. ¢ anrn. E.®. Mejngseera. —M.: Mup,
2006. —288c.




10. |Meromyuka paboTel €O CHpaBOYHOI| HIHTEPHET pecypchbl, 2AeKTPOHHbIE OUOINOTEKN.

JUTEpaTYpoil 1O  MarepHualoBelie-
HHHO.

3. O6pazoBaTe/ibHbI€ TEXHOJOTHH

I. Onucanus nabopatopHbix paboT M0 MaTepHUAIOBEICHHIO.

2. JlabopatopHoe 00opy10BaHKE 10 U3YYEHUIO CBOMCTB MaTepHasloB.

3. luTepHeT U 21eKTPOHHbIe OUOIHOTEKH.

4. OueHounble cpeacTBa AJIAA TEKyUIero KOHTPOJISI YCNEBAECMOCTH H

NPOMERYTOUHOH aTTecTallHH

t

[9%]

N

10.

T,

14.

4.1 ®oH/1 OLIEHOYHBIX CPeJCTB AJIsl IPOBeJeHUs] TeKYUIeH aTTecTalHN
Konmponensle 6onpocsi

OO0wiast xapakTepUCTHKA METAJUIOB. XapaKkTepHble CBOHCTBA METAILIOB, Kiaccu(ukanus Me-
TaJ10B, ATOMHO-KPUCTAIUIMUECKOE CTPOEHHE METAJUIOB, THITbI KPHCTANIMYECKUX PEILICTOK
METaJLIOB, aJUIOTPOMNHUS.
CpolicTBa MeTa/sIoB. MeXxaHHYyeCcKHe CBOHCTBA M METO/bI UX OIIPEIC/ICHHUS, TEXHOIOIHYE-
cKue, puznueckue 1 XMMHYECKHE CBOHCTBA METAJLIOB.
Kenesoyriaepoaucrele crnasbl. CBoiicTBa skenesa v yriepojaa. CTpyKTypHbIE COCTABIISIO-
LIIM€ JKEIe30YTIIEePO/MCThIX CIJIABOB: ayCTEHHUT, (DEPPUT, HEMEHTHT, NEpIInT, JeaedypuT.
Yrneponuctsie craiy. BiausiHue NoCTOSHHBIX IPUMECEH Ha CBOMCTBA YITICPOJUCTHIX CTaliei.
Knaccudukanus, MapkupoBKa U IPUMEHEHHE YITIEPOIUCTBIX CTAICH.
Uyryn. BiusHue nocTosHHBIX NpuMeceil Ha cBoicTBa uyryHa. BUbl UyryHOB U UX MapKu-
POBKA.
Me/1b 1 cniiaBbl Ha ee ocHOBe. JlaTyHu u HX CBOMCTBA. BpoH3b! M MX CBOliCTBA.
AJIOMHMHUI W crilaBbl HA ero ocHoBe. JInTelinbie 1 JedopMHpyeEMBbIe CIIABBI X CBOICTBA,
MApKHUPOBKA U IIPUMEHEHHE
T'wran 1 crulasbl Ha ero OcHOBe, HUTHHOJ. MCno/b30BaHKe THTAHA U €I'0 CIUIABOB B MEJIMKO-
OMOIOrHYeCcKoil mpakTHKe.
HemeTannueckne KOHCTPYKIMOHHBIC MATEPHATIBI M MX Kiaccuukaims. | nactnueckue
MACChl UX CTPYKTYpa, CBOMCTBA M KitaccuuKalus.
OcHoBHBIC BU/IbI IACTHYECKNX Macc. [losmoTuien u ero cpoiictsa. [loaunpornusien, no-
CTHPOJI, MEHOTIACT, aKPHIIOTIIIACT, OJHYPETAH HX CBOHCTBA M IIPUMEHEHHE.
DTOPONIACTLI UX CTPYKTYPA, CBOKMCTBA U 00J1aCTH IPUMEHEHHS (B TOM YMCIIE U B MEHKO-
OMONIOTHYECKOH 1IpaKTHKE).

. Bosokna ¢ ocobeivu cpotictBamu. Kiaccuukamus GHOIOrHYeCKH aKTHBHBIX BOJOKOH H HX

ceoiicTra. CriocoObl NpHIaHKs BOJOKHAM GHOTOTHYECKH aKTHBHBIX CBOHCTB. AHTUMUKPOG-
HBIC BOJIOKHA ¥ OIIKOBBIE BOJIOKHA.

. CTexI10 M ero cBoiicTaa. DOU3NKO-XUMHYECKOE CTPOCHHMC CHIIMKATHBIX CTEKOJI. MeMiuHcKkoe

CTEKJIO €r0 CBOMCTBA U NPUMEHEHHE.

Texnnueckas kepamuka 1 TEXHOJIOTHS €€ noimydenns. OKCHL ATIOMUHIS U THTAHAT OGapus
MX CBOHCTBA K 00JacTH NipumeHeHns. KepaMuka Ha OCHOBE TpexKaiiblneBoro gochara ee
JIOCTOMHCTBA M [IPUMEHEHHE.

4.2 ®oHA ONEHOYHBIX CPEICTB [IJIs NPOBEIeHHsSI TIPOMEKYTOUHONH aTTe-

CTALHH

KakuMu OCHOBHBIMHE CBOMCTBAMM 06J1a1A10T METAUILI?
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[Toyemy 4rCTBIE METAIUIBI PEKO UCIIOJB3YIOTCS B KAUECTBE KOHCTPYKIHOHHBIX MaTepHa-
noB?

Uro HasbiBaeTes (Bazoil cucremst? [IpuBeante npumMep AByX(asHoro crasa. Yro Takoe
CTPYKTYpa MeTauia, crnasa? Yro Takoe MHKpPO- U MaKpocTpyKTypa?
Jlaiite kiaccH(pUKAUIO METAIUIOB, IIPUMEHSEMBIX B TEXHHUKE?
Kakue MeTanisl oTHOCATCS K yepHbiM? Kak moapasenstores BETHbIE MeTa/Libl”

Kakue Tena Ha3bBatOTCs aMOPQHBIMH, KaKHe — KPUCTAIUTMYCCKUMH, KaK 3aBUCST UX CBOM-
CTBA OT MX KPUCTAIUTHUECCKOM CTPYKTYphl? Kakue Tena Ha3hiBaOTCs MOTMKPHCTAIHYE-
CKHMH, 4TO TaKOEe KBA3HU30TPOIHs?

Hazopure HanGosee pacnpocTpaHeHHbIE KPHCTAIMYECKHUE PELIETKH, BOSHUKAIONIHNE B
NPOIECCe KPUCTAUTM3AlME METAIIIOB | CIUIaBOB. KakuMu napamMeTpamMmy XapakTepH3yroTes
KpHCTaNIHYecKue pemerku?

Y10 Takoe aJsIoTPOITHS H Kak 0003HAYAIOTCsI Pa3IndHbIe allIoTporyeckue Gopmbi?

llepeunciinTe OCHOBHBEIC MEXaHHYECKHE CBOMCTBA MeTa/lloB. Kakue BU/Ibl HCITBLITAHHH
INPUMEHSIIOT JUISL OIIpE/Ie/IeHHs] MeXaHHUECKUX CBOHCTB MeTaiioB? UTo Takoe npouHocThb,
YOPYIroCTh, IacTHYHOCTL? Kakue MexaHHYeCKHe CBOMCTBA MOKHO OIIPEIC/IUTDL M3 JIHa-
I'PAMMBI PacTsKeHHH?

Yro Takoe YCTAJIOCTHOE pa3pylICHHE meTaina? Yro rakoe TBCPAOCTL MaTCpHalld H Kdk €C
M'BME[JHIOT? Haszosure MeTo/1bl H3IMEPEHHs TBEPIAOCTH.

Hﬁpt‘,'-llflCﬂlfth‘ OCHOBHBbIC TCXHOJIOT'HYECKHUE, (pHBHqECKHe M XHMHUECKHE CROMCTBA MeTal-
JIOB.

Oxapakrepu3yiite cBoicTBa Kejleza U yriepoia.

B kakux MoaudUKaIMAX MOXKET HAXOAUTHCS HKENE30 B TBEPAOM COCTOAHUMN?
Kakue cTpyKTypHBIE COCTABIISIONME HMEIOT HKENE30YIIEPOAUCThIE CILIABbI,
KaKHMH CBOMCTBaMU OHM oOnanaroT?

Kakue nocrosuubie ¥ cirydaiiHble IPAMECH OMHMO JKeJle3a M YIaepoaa CoaepiKkar yrjie-
pPOJMCTBIE CTATTH?

Kax BnusioT nocTosiHHbIe TPUMECH HA CBOMCTBA YITIEPOAUCTBIX cTaleii?

Kakue npumecy Ha3bIBAIOTCS CKPBITHIMH M KaK OHH BJIMSIIOT HA CBOMCTBA CTAIN?

1o xKakum npu3HaKaM Ki1accupHUHPYIOTCS YTIIEPOIUCTHIE CTaN?

Ha xakue rpynnel nogpasaensiorcs yriepoucThie CTanl 00bIKHOBEHHOIO KayecTBa?
Jlalite XapakTepHCTHKY KaUeCTBEHHBIX YIJIEPOIHCTHIX KOHCTPYKIIMOHHBIX CTANICH.
Kak 0b03Hauaiores 1 rie NpHMEHSIOTCS HHCTPYMEHTAIBHBIE YIICPOMCThIE CTAIN?

Kaxue crann naspiBaioTcs IErMPOBAHHBIMM, KAKHMH XHMHYECKHMHE 2JIEMCHTAMH OHH Jie-
THPYIOTCS, ¥ KaKUMM cBoicTBamMu obnanaroT?

Kakne 0003nauennst NPUHATHI 118 pa3NIHYHbIX JIETHPYIONMX 106aBoK?
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48,

Kak Mapkupyrorcst craim?

UTo Takoe IeMEHTAIHs CTalu, U [UTs Yero OHa NpUMeHseTes?

Ha kakue Knacchl 110 COCTABY JI/IATCs HEPIKABCIONIUE CTAIIM, U T1¢ OHH [IPUMEHSAIOTCS”
Kakoii crijias skeesa ¢ YriepoioM Ha3bIBAeTCs UyryHOM?

B KaKoM COCTOSHUM HAaXoAnTest yriuepo B uyryne? Kaxue popmbl rpadura BeTpetaiores i
qyryHe, M Kak 3T0 BIMseT Ha cBoiicTBa yyryHa? Kak BIHsIOT HOCTOSHHbIC IIPUMECH Ha
cBoiicTBa uyrysa?

OT KaKux OCHOBHBIX (haKTOPOB 3aBUCST MEXaHHUECKHE CBOHCTBA YyryHa?
Kakne BH/Ibl 4yTI'YHOB CYLIECTBYIOT, HX MAPKHPOBKA, CBOMCTBA 1 npunMeHeHue?

KakuMy OCHOBHBIMH CBOMCTBaMH 00/1a/1a€T Me/Ib, KAK MAapKUPYETCsl., U I'71¢ OHA IIPUMEHS-
eTes?

Kakue crijiaBbl Mejii CYIECTBYIOT, H KAk OHH MapKHpyIOTCs?

Kakue cruiasbl MeJ(¥ HasbIBAOTCs JaTyHsiMu? Kakue JaTyHy Ha3pIBalOTCs POCTBIMH, Ka-
KHe — crienHanbHbMu? Kakumu J0NMONIHUTEIBHBIME 3JIEMEHTAMH JIETHPYIOTCS JIATYHH, H
KaK 9TO CKa3biBaeTCs Ha MX cBoiicTa? /1€ IpUMEHSIOTCS 1aTyHH?

Kakue cruiapbl Mei HA3bIBAIOTCS OPOH3aMH, KAK OHH MapKHPYIOTCsl, U I/1e NpUMensioTes’
Kak MeHAIOTCS MEXaHHUECKHE CBOWCTBA OPOH3 B 3aBHCUMOCTH OT COJIEPKaHUs 010Ba?

Kak MeHsroTes MeEXaHHYEeCKHe M XMMHYECKHEe CBOHCTRA 0€30/I0BAHHBIX 6]30!—1'3 B 3aBUCHMO-
CTH OT COZCPKAHHUA AJTFKOMHWHMA, 6epHHHH5I., CBHHIIA K erMHHH?

Kakumu ocHOBHBIMM CBOHCTBaMM 00/1a/1aeT AIFOMUHKI, KAK MAPKUPYETCs, U TJIE TPUME-
Hsiercs?

Ha kakue rpyiiel moapasaeisitoTcsl aTllOMHHAEBBIE CIIIABbI 110 CBOMM TEXHOIOIMUYECKUM
cBOHCTBaAM?

Kak HazbiRatoTCs CrislaBbl AMOMHHUSA ¢ KpeMHHEM?

Kakue Xxumuyeckue 51eMeHTBI HCHOIB3YIOTCS! /IS TOIYYEHMST JTMTEHHDLIX CIUIABOB, U Ka-
KHUMH CBOMcTBaMu onu obranaror?

Ha xaxue rpyrnmns noapasiensitorest AeopMEpyeMble ATFOMHUHUEBBIE CIUTABDI B 3aBHCHMO-
CTH OT COCTaBa, METO10B 0OpaboTKH U MpUMeHeHus?

Kax nasbiBatores crnasbl cucrembl Al-Cu-Mg, kak oHH 0003HAYAIOTCS, /1€ [IPUMEHSIFOTCS,
M KAKOBbI UX CBOMCTBA?

Oxapakrepu3yiiTe CHIaBbl aBUAIb, BHICOKONPOUHbIE ATTIOMHHHEBbBIE CIIIABBI, KOBOUYHBIE 1
AKApONPOYHBIC AIOMHUHHEBBIE CITABBI KX MEXaHUYECKHE U aHTHKOPO3MOHHBIE CBOMCTRA.

KaknMu ocHOBHBIME cBOHCTBaMM 00J1a/1aeT TUTAH, KAK MAPKUPYETCS. U IJIe IPUMEHseTcs”
Kakune ainorponuueckue Moupukaimn umeeT TuTan?
Kakune npumecn sBIIsIOTCH BpeAHBIMH /i THTAHA?

Kakumu xumuueckumMu sj1eMeHTaMu IECHPYIOT TUTAH JUIsl TOJYUCHHSE CILIABOB?
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[ToueMy TUTAH HAXOIUT IHPOKOE TPUMEHEHHE B menuiuHe?
U0 M3rOTAB/IMBAIOT 3 THTAHA M €ro CIIABOB I8 PUMEHEHHS B MEANIIMHE 1 Ouonornn?

HazoBure [IpUMEPHI UCITOJIB30BAHNS THTAHA H €0 CIUIAaBOB B CTOMATOJIOTHH K O(I)TEIJle()-
JIOTHH.

Kakumu croiicTamu obnanaer crias TH., kakue XMMHUECKUE DIIEMEHTBI BXOJAT B €10 CO-
cTar?

['J1e B TeXHUKE U B MEIMKO-OHOIOrHYECKOM MpaKkTHKe Kerob3yeres cnnas TH?
Kakue Mareprasibl Ha3bIBAIOTCS HEMETAITMYECKUMHU?

[lepeuncniTe OCHOBHBIE IPYIIILI HEMETATHYECKUX MATEPUATIOB.

Kakue MaTepHaibl Ha3bIBAIOT TJIACTHYECKMMH MacCaMt MITH TIACTHKAMK?
Kakumu nmpocTpaHcTBeHHBIMU peLieTkaMy 001a/1al0T IJ1aCTHKHY

Kakue BelecTsa Ha3bIBAIOTCS MOJTUMEPAMHA 7

UYem oTiimualorcest KapOoLenHBIe MOIUMEPBI OT MeTePOIeITHbIX?

Kakue nosmmepHblie BelleCTBa HA3bIBAIOTCA CHHTETHYECKUMH CMOTaMi?

JLiisi Kakux 1elieit ucnoib3yloTes HANOIHUTEIH U niacTudukatopsl?

B uem otnuyme Memny TepMOIIIACTHYHBIMHA U TEPMOPEAKTHBHBLIMU T1JIaCTHKAMU ]
HaszoBure ocuoBHble (pU3HUECKUE, XUMUUECKHE U TEXHOJIOTHYECKHE CBOHCTBA [1JIACTHKOB.
Hanummre xumudeckyro opmysy U CTPYKTYPY IOJIHITHIICHA.

Kak nosy4aror noJmMsTiIeH BEICOKOT0, CPEJIHEr0 U HU3KOT0 JABICHHs, U KAKOBBI €10
cBoiicTra?

KakoBsl 10CTOMHCTBA U HEJAO0CTATKH MOJIMIIPOIIKIICHA, U I'IE €I'0 l'lpPlMeHH]'OT?

KakoBpl xumuteckas popmyiia, CTpyKTypa H CBOHCTBA HOJIHCTHPONA, 00IACTH €ro HpHUMe-
HeHus?

Yro Takoe neHomIacT, KAKUMM YHUKAIBHBIME CBOMCTBAMM OH 061a/1aeT U I1e npUMeHsIeT-
ca?

Kaxoii crpyxrypoii o6nanaior Groponiactsl, ¥ KAKUMH YHHKAIbHBIMH CBOHCTBAMH
Hewm otimyatores ¢rroporuiact-3 U ropomiact-4, u KakoBbl MX 061IHe CBOHCTBA?

Haszosure obnacru npumenenust GToporuiacToB B ObITY, B TEXHUKE U B MEIHKO-
Ouosioruveckoii nmpakTuke?

[Tpu kakux ycnoBusix proporiacTsl OKasbIBAKOT CBOE TOKCHUECKOE JieiicTBHE?
Kakyio cTpyKTypy HMEIOT aKpHIIONIACTEI, KAKOBbI HX CBOWCTBA I [J1¢ OHU HPUMEHSIOTCS?

KakoBbl cBOHCTBA MOMMMETHIIMETAKPHITATA H €TI0 UCTIOIL30BAHKE B TEXHUKE H ME/IHKO-
OGuonoruyeckoit npaktuke?
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[Tommxaopsuaui (ITXB), cBoiicTBa, 001aCTH IIPUMEHEHHS, TOKCHIHOCT.

Kakue IIacTHKN OTHOCSTCS K TIOJTHYPeTaHaM, KaKUMH CBOMCTBAMM OHHM 0DJIAZAl0T, U TJ1e
IPUMEHSTIOTCS ?

[lepeuncinte BOJOKHA, 00/1a/1@01THE 0COOBIMH CBOMCTRBAMH K 00J1ACTH UX IIPUMCHEHHWA,
Kakue BOJNOKHA HA3BIBAIOTCS OMOJOTHYECKH AKTHBHBIMH M I'JIe OHH HCNoJib3yIoTes?

HazouTe HEOOXOMMMBIE YCIOBHS TIPOSIBICHAS TEPANEBTHUECKOTO JICHCTBUS Ouostoruye-
CKM aKTUBHBIX BOJIOKOH.

. o
Kaxumu criocobaMu MOAKHO NpUaaThs BOJOKHAM OMOJOrMUecKH aKTUBHBIE CBOUCTBA !

Kakoit cnoco® npuaanus BOJIOKHaM OHOJIOIHYECKOH aKTHBHOCTH TTO3BOJISCT TOIYHHTE BO-
JIOKHa ¢ Gosiee JUIMTEeIbHON TepaneBTHIeCKOH akTHBHOCTBIO?

Kakopa cTpyKTypa HOJHBHHHICIHPTOBBIX BOJIOKOH?

Kakue aHTHMHKPOOHBIE MOJIMBHHUIICIIMPTOBBIE BOJIOKHA TOTYUHII HA3BAHUC JICTHIIAH, Ka-
KOBbI UX CBOMCTBA?

Kak uceiae1yloT aHTUMHKPOOHYIO aKTHBHOCTB BOJIOKOH JieTHIIaH?

[TepeunciinTe BO3MOXKHBIE MEJIMKAMEHTO3ZHBIC MPETapaThl HOHHO3AKPEILICHHBIC B 110JIH~
mepHoi matpuie [IBC BonokoH.

Kakue BOMOKHA HAPsi/ly ¢ MOJIMBHHUICTIMPTOBBIMH BOJIOKHAMH HCIOJIBL3YIOTCS B ME/IMKO-
Huonornyeckoii nmpakTike?

Kaxum yHHKATLHBIM CBOMCTBOM 06J1aJa0T KAJUIAreHOBbIE BOJIOKHA, H T/1e UX HPUMEHAIOT?
Uem KayuiareHOBbIe BOJOKHA Jlyulle KeTryTa?
Kaxue BelecTBa Ha3bIBalOTCA CTEKI000pa3HbIMH?

Kakum siBisieTcst npocTpaHCTBEHHOE PAcIOIOKEHHE YAaCTULL BELIECTBA, HAXOIMLIErocs B
CTEKIJI000PA3HOM COCTOSIHUU?

Jlaiite onpenenenue OIMKHETO ¥ JAIBHEr0 MOPSIKOB PACHOIOKEHHS ATOMOB B CTPYKTYpE
CTEKOJL.

HasosuTte 0cobeHHOCTH B KPUCTALITMYECKOM CTPOCHHUH CTEKOJI.
Yro coboii npencTaBngeT dneMenTapHas KpucTaliinuyeckas sueika CUIMKATHRIX C¢TeKo1?
Kaky1o KpUCTaIINYECKYIO PEIIeTKY UMEeT KPUCTANTMUSCKHH KBapil?

Yem ornmyaercs kpucraniMyeckas peleTka KpUCTaTiueckoro KBapia oT KpHCeTajline-
CKOM pelieTku KBapleBoro crexia’?

Kakumu coiicTBamu 061a/1a10T KPUCTAIIIMYECKUH KBAPIL W KBAPIIEBOE CTEKJIO, H IJ1€ OHM
NPHMEHSAIOTCS B TEXHHUKE H MEIUKO-OHOIOrHYECKO#M npaKkTHKe?

Kakune xumudeckue 3JieMeHThbI Ha3bIBAIOTCS CTeKﬂ006pﬂ30BaTeﬂﬂMH u noquy‘?
Kakue MoHbI B cOCTaBE CTEKOJI HA3LIBAIOT MOCTUKOBBIMU?

[lepeuncimre ocHOBHBIE (PUZMKO-XHUMHUUYECKHUE CBOMCTBA CHITMKATHBLIX CTEKOJI.
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Kakie XHUMHUECKHE 2JIEMEHThI, BXOIAIIIE B COCTAB CTEKOII, HA3hIBAIOTCA MOJAM(HKATOPA-
MM U noyemy’?

U0 MOYKHO CKa3aTh O IPOYHOCTH CBA3M MOJH(PHKATOP — KUCIOPOA 1 CTeKI000pasoBaTelih
— KMCJIOPOJ B CTPYKTYpE cTeK/a?

Kakue crexia Ha3bIBAIOTCH ONTHYECKUMH creximaMu?

Kak BIMSIOT OKCHJIbI, BXOSILME B COCTAB CTEKOI, Ha UX (PU3HYCCKHE, XUMHIECKHE H O
THUECKHE CBOMCcTRA?

Kakue cyuiecTByioT MeTO bl OKpaIInBaHus CTEKOIL.

Kakue CTEKIOW3/IeTAS M3rOTABINBAIOT U3 MEIMIIMHCKOTO cTeKa?

Kaxue TpeboBaHus IpeabABIAIOTCS K MEJAUIUHCKUM crekyam?

[TepeunciinTe OCHOBHBLIE MAPKH MEAUITHHCKUX crexos?

Kakue MapKku cTeKoJ1 UCMOb3YIOTCs /Ul H3rOTOBICHHUS aMIyJl, IINPHILOB 1 (pnakoHos?
Kakumu criocobaMy HAHOCAT HAIIUCH HA CTEKIJISHHYIO nocyLy?

¥ U3MEPUTEIILHOMN anmaparype.

. Yro Takoe kepamuka?

M3 kakux (pa3z cOCTOHT KepaMHuecKnii matepuan?

Kakue BH/ibl KEPAMUKH CYIIECTBYIOT?

Yr0 Takoe TexHuUeckast kepamuka?

[lepeunciinTe OCHOBHBIE CBONCTBA KEPAMUYECKUX M3J1E/HI.

KakoBa Texnomorus NOJIYUYCHHs KEPAMHYCCKUX M3JIC/IMH, B UEM €€ MpEeUMYIIECTBaA 1epey
JAPYTIUMH TEXHOJIOTHSIMH?

[louemy Kepamuka HaXOAUT LIMPOKOE IPUMEHEHUE B TEXHUKE U B MEUKO-OUOTOTHYIECKOH
npakTuke?

B uem 3akaouaercsi yHHKaILHOCTD (PU3HKO-XHMHUECKHX CBOMCTB OKCH/1a AlIOMUHUSI?
['ne ucnonb3yercst OKCHJL AIIOMMHUS B TEXHHKE ¥ MeJIMKO-OHOJIOrHUECKOM npakTuke?
Kakue npupoable MUHEPAIIBI COASPAKAT OKCHI AIIOMUHASA?

Yro npeacrasngeT coboii Tutanart dapus?

Kaxumu cBolicTBamu ob1ajaeT THTaHAT Oapust, U I/1e IPUMEHSIETCS B TEXHUKE W ME/IMKO-
OnostorudecKoit npaKTuke?

Kaxoii o6padoTke noasepraroT TuTaHar Sapus JUis IPUAAYH eMY MbE303IEKTPHUCCKHIX
cBOMCTBR?

. Kaknmu YHHUKaJIbHbIMHW CBOMCTBaMM 001871a10T UMIIJIAHTAHTR] U3 TPEXKAJILIIMCBOIO (])OC-

(para, Caz(PO4)2?

KakoBa TeXHOJ0I s M3rOTOBNCHUS U3ICTHH U3 TPeXKalibiiueBoro gocdara?



126. Kakum 0OpazoM npuaaercs onpeie/IeHHas MOPUCTOCTh U3/ICIHAM 13 TPEXKAIBLIMEBOTO
(ocara?

127. I'z1e HaxoAMT HPUMEHEHHE KEPAMHUKa Ha OCHOBE TPEXKAJILIMEBOTO (ocdara?

5. Ilepeuenb OCHOBHOH W IONOJHHTEJNLHON y4eOHOIl JHTEPaTypbl, He-
00X0AMMOii 119 OCBOECHHS THCUMILIHHBI (MOaYyJIs1)
5.1 OcHoBHas JuTepaTypa:
1. B.A. Huxurun, H. A. SIkoenko. MarepraoBeieHHE 1715 MEJIMKO-OHOJIOTHYECKOH
npakTikn: yued. nocobue / Kpacnonap: Kybancxnit roc. yn-t, 2019. 111 c.
2. Onumyk C. A., Hukurun B. A. llpuknajnas MexaHuka: OCHOBbI KOHCTPYKITHOHHBIX
marepuanos: yued. nocobue. Kpacunopap: Kybanckuit roc. yu-1, 2016. 132 ¢.
3. Tpyumn 10.B. ®usnueckoe marepuanosenenne. — CI16.: Hayxka, 2000, — 286c¢.
4. Marepuanosenenue. TexHOIOTHs. KOHCTPYKIMOHHBIX MaTepuanos. YuebHoe rnocodue.
2-e w3anue, nepepaborantoe. [on pex. B.C. Yepenanuenko. — M.: Omera-JI, 2006. — 752¢.
5. Illen6u Jx. Crpykrypa, cBoiicTBa 1 TexHOJorus crekia: Ilep. ¢ anrn. E.@. Meseje-
Ba. —M.: Mup, 2006. -288c.
6. BuomenuiHckoe MaTepuanoseaenne. Yuebroe nocodue uist By30B. I1ojt pea. Buxpo-
ga C.I1. —=M.: lopstuas muans-Tenekom, Paano u ceass. 2006, —383c¢.
7. Dmbu M., Jlkonc J1.. Koncrpykimnonusie Matepuansl. [lonubrii kype. Yuebnoe noco-
Oue / M. Dmbn, [1. xonc — [lepesosa 3-ro anrmnuiickoro u3nanus — Jlonronpyaablii: M3aarens-
cknit qoMm «Martennek», 2010, — 672 ¢.
8. Jlaxtuu, 0. M. Marepuanosenenue: yueOuuk / KO.M. Jlaxtun. B.I1. Jleontsesa. — 3-¢
u3a.. nepepad. u non.— Mocksa : TpancnoprHas komnanus, 2018. — 528 c.

5.2 JlonoaiHuTe/IbHASA JIHTEpaTypa:

1. Kammcerep V., Persuu JI. MarepuanoBeieHne: 0T TEXHOJIOTHH K PUMEHEHHUIO (MeTall-
Jbl, KepamuKa, nonaumepsl) / Ilep. ¢ anrn. noa pen. Mankutna A. f1. — CII6 .. Hayunble OCHOBBI 1
TexHosnoruu, 2011, — 896 c..

2. Yepenaxun A.A. Marepuanosenenne. -M.: Akagemus, 2004.- 253¢. 3. Maciaennikosa
I".H. u ap. Kepamuueckue marepuaisl. - M.: Crpoitnszar. 1991. - 320c.

3. . bapunor C.M. Buokepamuka Ha ocnose (pocaros kansims M.: Hayka, 2005. — 204

¢. 10. I'ynosn 10.A. ®u3uKko-XHMHYECKHE OCHOBBI TEXHOJIOIHH cTekaa Buagumup: Tpanznt-
Hke, 2008, — 736 c.

4. Marepuanopenenne. YueOHUK JUisi BBICIIMX TEXHHUYECKHX YUeOHLIX 3apejcnuii. 1o
peia. b.H. Apzamacosa. — M.: Mammnoctpoenue, 1986. — 384c.

5. Jlaxtun 10.M. MerawioBejienue U TepMuyeckas o0paboTka MeTauioB. YueGuuK Juis
BY30B.  3-e u3nanue. — M.: Meramnyprus, 1987. — 360c.

6. K. Yopnen Hoble nuTeIeKTyalIbHBIE MATEpHAIBI U KOHCTPYKIKK. CBOMCTBA U NpHMe-
nenue Mocksa: Texunocgepa, 2006. - 224c¢.

7. XuMuuecKkas TeXHOJIOrHs CTeKa U CHTAUIOB. YueGnuk juist By3oB. [Toa pea. H.M. Tlas-
JaymikuHa. - M.: Crpoiiusar, 1983, - 432¢.

6. Ilepeyenn pecypcoB HHPOPMALHOHHO-TEIEKOMMYHHKALMOHHOI ceTH
«MureprHer», He0OXOAUMBIX /ISl OCBOCHHS JHCIHILIHHBI (MO1Y.JIs1)
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9. MeTtoauueckue YKa3aHusl AJd oﬁyqaloumxcn Mo OCBOCHHIK JHCHHIIJIMHbI

(Mmoaynst)
No Tema win 3ajlanne Tekyueit padorsl Koui-o | ®opma npeja- | Cpoku Bbi-
CTaBJIEHUs pe- MOJIHEHHS!
TEMBI 4acos 3YJBTATOB
(Heenn)
I. Mexanuueckue, (U3HUECKHE, XUMHYECKME H 14 YeTHBIH OTBET, 2
TEXHOJIOTHYECKHE CBOMCTBA METAJUIOB M CIJia- TEKCTOBBIHI J10-
BOB. KOHCTPYKIIMOHHBIE METAJL/IbI M CIJIABBI. KYMEHT
2. CTpyKTYpHBIC COCTaBJAIOIIME IKEIE30YIIIEPO- 10 TexcToBLIN 1
JIUCTBIX CIUIABOB, XMMHUYECKHE CBOHCTBA XKeme3a JIOKYMEHT
M yriepojia
3. Meib ¥ crIaBbl HA OCHOBE MEJIH. 14 YerHelid oTBeT, 2
TEKCTOBbBIH J10-
TEXHH-
[IpuMeHeHne MeIM | ee CIUIaBOR B Pajiuo KyMEHT
K€ M JICKTPOHHUKE.
4, AJIIOMHHHH, €ro CIJIaBbl H CBOMCTRA. 14 TekcToBbIiH 2
haii.
5. ITnactuueckne maccbl. CTPYKTYpbl JIMHEHHBIX, 14 YeTHblit OTBeT, 2
Pa3sBETBJICHHBIX M CETHATHIX MMOJHUMEPOB, UX OC- TEKCTOBBIH J10-
HOBHBIE XHMHYECKHE H (PH3HKO-TEeXHHYECKHE KYMEHT
cBoiicTBa. J[OCTOMHCTBA M HENOCTATKH I1/14CT-
macc.
6. ®roponnactel. @roporuiact-3 u @ropomnact-4. 14 YCTHBIH 0TBeT, 2
VHUKaIbHBIE XUMHYECKAE CBOMCTBA d)TOpOI‘UIa- TEKCTORLIN J10-
CTOB M MX UCIIOJIb30BAHHE B PATHOTEXHHKE U KYMEHT
OBITY.
% Creknoobpasnoe coctosinme Bemects. Kpucran- 10 TekcroBbiii 1
JIOXUMHMYECKOE OIMCAHME CTPOCHMSI CTEKOII. JIOKYMEHT
KBapuesoe crekno, ero crpykrypa, cBoiicTsa
8. MHOroKOMITOHEHTHBIE CHJIMKAaTHBIE cTéKIa. Oc- 10 TekcToBbIi 1

HOBHbIE (DH3UKO-XUMHYECKHE CBONHCTBA CTEKOJL
Homenknarypa crexos. OnTuueckue cTexa.
Bimsnue oxen10B, BXOMIIEX B COCTAB CTEKIIA,
Ha cBOMcTBa cTexkos. OKpaliuBaHue CTEKOII.

JIOKYMEHT




Ne Tema unu 3ananne Texyuiei padoTsl Kon-so | ®opma npeji- | Cpoxu Bbi-
CTABIICHHSA pe- | 1OJHEHUS
a HaCcoB
TEMbl aco 3YJIHTATOB
(Heaenu)
9. Kepamuueckue marepuaisl. TexHuueckas Kepa- 10 YcTHblil OTBET, 1
MUK, TeXHOJOrMs M3rOTOBIICHHS KepamHuye- TEKCTOBBIH J10-
CKUX W3jesinil. XuMHUUuecKre CBOHCTBA KepaMu- KYMEHT
KH.
Hmozo 110 14

7. Marepua/jibHO-TeXHHYecKas Oa3a, HeoOXoaumas AJs OCYUIeCTBJICHUS
00pa30BaTe/ILHOTO Mpolecca No AUCUHILINHE (MOAY.110)

Peanuzauus [Ipoduns npeanonaraer Halu4ue MUHUMAIBHO HEOOXOAUMOI0O
JUIsl peanu3aly OaKaaaBpCeKOM MporpaMMbl NEpevHsl MaTepUabHO-TEXHUYECKOIo
obecrnieueHus:

JIeKLIIHOHHBIE ayAUTOpUN (000pYI0BaHHBIE BUICOMPOCKLIMOHHBIM 000PY/10-
BaHUEM JUIs NIpe3eHTalli, CPeICTBAMH 3BYKOBOCIIPOM3BECHUS, SKPAHOM ),

o0opy/l0BaHME BaKyyMHOT'O HalbIIEHHs METaUIMYeCKHX [UIEHOK JUisl Tpo-
BeJleHUs J1TabopaTopHbix padoT 1o m3yueHuro coiicTB Metanios (BYII-5, AJlb-
DA-HI, YBP-3M);

o0opyi0BaHHe A/ U3YyYEeHUST MHKPOTBEPIOCTH Martepuanos (MT-3);

MHUKPOCKOIbI ¢ MUKpoMeTpamu okyJisipHbiMu (MOB1-157);

00opyioBaHKe Uil MOJdYyYeHHUs KepaMHYeCKHUX W CTEKISHHBIX M3/e/nil U
M3y4yeHHusl uX cBOMCTB (MydenbHble neuu, LapoBas MeJbHHIA, aTyHI10BbIEe THI-
JIn).

[Ipy Wcrnonp30BaHUM NIEKTPOHHBIX HU3aHUN BY3 JIO/KEH 00eCHeUnTh KakK-
1010 00y4aroIerocs BO BpeMst CaMOCTOSTENBHOM MOAroTOBKH pabovyuM MecToM B
KOMIBbIOTEPHOM KJlacce ¢ BbIX0JOM B MIHTepHET B COOTBETCTBMM C 0OBEMOM H3Y-
HAEMbIX JUCLUIIHH.




