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1 ]_le.]'ll/l H 3aJaY1 U3YYCHUSA TUCHUIIJIMHBI

1.1 Heap aucuuminHbl GOpMUPOBAHNE KOMIUIEKCA YCTOMUMBBIX 3HAHUNA O MaTepuaniax
UCTOJBb3YyEeMBIX B MEIUKO-OMOIOrMYECKON MPAKTUKE, UX CTPYKTYpaX, (PU3UYECKHX, TEXHOJIOTHU-
YECKUX U XMMUYECKUX CBOMCTBAX.

1.2 3agaum TUCHUNIMHBI 0O3HAKOMJICHHE CTYJCHTOB C MaTepraiaMu, IPUMEHIEMBbIMU B
MEIUIIMHE U OMOJIOTHH:

— HM3Yy4YeHHE CTPYKTYPbl MU OCHOBHBIX CBOWCTB MAaTEpPHAJIOB, METOJOB WX IMOJYYCHHUS U
MapKHUPOBKH;

— (opMHUpOBaHKE HABBHIKOB MCITOJIb30BAHMS HOBBIX JIOCTH)KECHHI B 00JACTH KOHCTPYKIIU-
OHHBIX MAaTEpPHAIOB, MPAKTHYCCKOIO HCIIOJL30BAHUS DPA3IMUYHBIX MAT€PHAIOB B MEIUIMHE U
OMOJIOTHH C yYETOM UX (PU3HUCCKHUX, XUMHUUECKHX U TEXHOJIOTHUSCKUX CBONCTB;

— TOTOBHOCTH BBINOJHATH 33JaHUs B 00JACTH CePTH(PHUKAIMA TEXHUIECKUX CPEICTB, CH-
CTeM, MPOIECCOB, 000PYIOBAHHS U MATEPUAIIOB, CIIOCOOHOCTh MCIOIb30BaTh OCHOBBI SKOHOMH-
YEeCKUX 3HAHWU IPH OICHKE d3PPEKTUBHOCTH PE3YJIHTATOB BHEAPEHUSA HOBBIX KOHCTPYKI[HOHHBIX
u buomarepuanos (I1K-14, OK-3).

1.3 MecTo qucHUIIMHBI (MOAYJIsl) B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMbl

Hucuunnuna «KOHCTpYKIIMOHHBIE U OMOMaTepHably OTHOCUTCS K BapHATUBHOW YacTH
broka 1 mo nampasnenuto noaroroBku 12.03.04 BuorexHuueckwe CHUCTEMBbI U TEXHOJIOTHH,
npoduns noarotoBku «MHx)eHepHOE N0 B MEAUKO — OMOJIOTHYECKON MpaKTHKE» y4eOHOro
IJ1aHa.

JucuunnuHa 6a3upyercsi Ha 3HAHUSIX, MOJTYYEHHBIX IO CTaHIAPTy OOIIEro cpeiaHero 06-
pa3oBaHMsl, U SBISETCS OCHOBOM JJI U3yYEHHUS CICAYIONINX IUCHMUIUIAH: Y3JIbl U DJIEMEHTHI OMO-
TEXHUUYECKHUX CHUCTEM, IUTAHUPOBAHHE OMOTEXHUYECKOTO IKCIEPUMEHTAa, OCHOBBI KOHCTPYHPOBA-
HUS TPUOOPOB M M3ACTUI METUITUHCKOTO Ha3HAYCHUSI, O€30MMaCHOCTh KU3HECATCILHOCTH.

3HaHus, TPUOOPETEHHBIE B Kypce MaTepHalOBEACHUS, HEOOXOIUMBI AJsl CO3AaHUS IIH-
POKOTO KJIacca YCTPONUCTB AJIsi MEAUIIMHBI M OMOJIOTUU U MX MPABHILHOTO IKCILUTYaTHPOBAHUSI.

1.4 TlepeyeHb MJIAHMPYEMBbIX Pe3yJbTATOB 00y4eHHs MO AUCHHMILIMHE (MOAYJIIO0), CO-
OTHECEHHBIX € JIAHMPYEMbIMHU pe3yJIbTATAMH 0CBOECHHS 00pa30BaTeIbHON NPOrpaMMbl

N3yuenue naHHON yuyeOHON AMCIUIUIMHBI HAIpaBlIeHO Ha (OpPMHpOBAaHUE y 00ydaro-
muxcs npopeccuonanbHbeix komnereHuui (1K)



Ne Wunekc | Conepxanue komrie- | B pesynbpTare nzyueHus yueOHOM JUCHUILIMHBI 00Y-

L. | KOMIe- | TeHIuH (unu e€ ya- YaroLuecs JOJIKHBI

TEHLIUU CTH) 3HATh yMeThb BJ1aJ1eTh

1. [IK-14 | rOoTOBHOCTBIO BBIINIOJI- | OCHOBHBIE KOH- | IPUMEHATH IOy~ | METOJIaMU
HATh 3aJjaHus B o0Jla- | CTPYKLMOHHBIE | YEHHbIE TEOPETU- | ONPECIICHUS
ctu  ceprudukanuu | Guomarepuanbl; | YeCKHe 3HAHUS K | (PU3HUECKUX,
TEXHUYECKHUX CPEJCTB, | X  CBOMCTBA, | MPAKTUYECKOMY | XMMHUYECKHX U
CHCTEM, IPOIECCOB, | OONACTH  TpPH- | B3AUMOJCHCTBHIO | TEXHOJIOTHAYE-
00OpyJOBaHUSI M Ma- | MEHEHUS U CIO- | C pa3jIMYHbIMU CKUX CBOMCTB
TEpUAJIOB. coObl  monydYe- | OMOJIOTMYECKUMH | KOHCTPYKIIH-

HUS. 00BbEKTaMHU U OHHBIX Mare-
cpeaamu, uc- pHaoB ¢ 11e-
110JIb30BATh HE- JbI0 UX 000C-
00xo1uMbIE U HOBaHHOT'O
HOJIXOAAIIME Ma- | IPUMEHEHUS
Tepuabl B OHO- Ha MPaKTHKeE.
MEIUINHCKON
NpaKkTUKeE.

2. OK-3 CIOCOOHOCTBIO UC- | OCHOBHBIE 93KO- | OIICHUTH 3 (Pek- | SKoHOMHUe-
MOJIb30BaTh ~ OCHOBBI | HOMHUYECKHE THUBHOCTb pe- CKUMU 3HAHU-
HSKOHOMHMYECKUX 3Ha- | ()aKTOphl  IPH | 3YyJIbTATOB UC- SIMU TIpU cep-
HUI B  PAa3IUYHBIX | OLEHKE dPQeK- | Moip30BaHMs HO- | TH(HKAIWH,
chepax  JKU3HHUJAEA- | TUBHOCTH  pe- | BbIX KOHCTPYK- npruoOpeTeHnH
TEIBHOCTH 3yJIBTaTOB NPU- | IMOHHBIX MaTe- M JKCIUTyara-

MEHEHHUs HOBBIX | pHaJIOB B ME/U- 1 00opyI0-

KOHCTPYKIIMOH- | KO-OMOJII0- BaHUS U MaTe-

HBIX U 6HOJIO- THYECKOW TIPak- | pUaJIoB.

TMYECKUX MaTe- | THKE.

pHAJIOB.

2. CTpyKTYypa u cojiep:KaHue JUCHHIIUHBI

2.1 PacnpenesieHue TPyI0EMKOCTH THCIMIIJIMHBI 10 BHIaM PpadoT

OO6m1ast Tpy10EMKOCTh TUCIMIUIMHBI cocTaBisgeT S5 3a4.ea. (180 wacoB), ux pacnpezerne-
HMUE 1O BHUJaM padOT TpeAcTaBIeHO B  Tabmuile (ona  cmyoenmos  OPDO).




Bun yae6HO# paboThI Bcero CemecTtphbl
9acoB
6

KonrTakTHasi padoTa, B TOM YHcJIe:
AyIMTOpPHBIE 3aHATHS (BCEro): 64 64
SaHATHUSA JIEKIIMOHHOTO THIIA 32 32
JlaGopaTopHble 3aHITHS 32 32
Nuas koHTaKTHAas padora:
Kontpomns camocrosrensHoit padotsl (KCP) 6 6
[Ipomexxyrounas arrectanus (MKP) B popme 3k3amena 0,3 0,3
CamocrosiTejibHasi paGoTa, B TOM YHCIe:
CamocrosiTenbHas paboTa cTyIeHTa 74 74
KoHTpob 35,7 35,7
OO0masi Tpy10eMKOCTh yac. 180 180

B TOM YHCJIe KOHTaKTHasi padoTa 70,3 70,3

3a4. efl 5) 5)

2.2 CTpyKTYypa IMCUUILINHBI:

Pacnpenencaue BuI0B y4eOHOM pabOThI U MX TPYJOEMKOCTH TI0 pa3jieiaM JUCIUTUINHBL.
Pa3nensl gucuumiauHbl, u3ydaemeie B 6 cemectpe (0 cmyoenmos ODO)

Ne KonnyecTBo yacos
- AynuropHas CamocTosTenbHas
pas- HaumenoBaHnue pa3ienos
nena Bcero pabora pabora
JI JIP | KCP CPC
1 2 3 4 5 l

Crpoenne mertamios, auddy3uon-
HBIE MIPOLIECCHl B MeTasuie, GopMu-
pOBaHUE CTPYKTYpbl METAJUIOB U
CIUIABOB TPH  KPUCTAIUTH3AIINH,

1. |mnactuueckas nedopmarnus, Buusi-| 15 4 2 1 8
HHUE HarpeBa Ha CTPYKTYpy M CBOM-
cTBa /1e()OPMUPOBAHHOTIO METAaJLIa,
MEXaHUYECKHE CBOWCTBA METAJIOB
U CIIJIABOB

2 KOHCTpYKIIMOHHBIE ~ METaJUIbl | 16 4 4 3
CTLJIABBI

3 Teopus U TEXHOIOTUS TEpMHUUE- 11 5 3
CKOM 00pabOTKH CTaJIN 1

4. |XuMHuKO-TepMUUeCcKas 00paboTKa | 14 2 4 8
XapompouHsle,  H3HOCOCTOWKHE,

5. |[MHCTPYMEHTalbHbIE M IUTAMIO-| 13 4 8
BOYHBIE CILJIABEI 1
Marepwuansl 17151 OMOJTOTHIECKUX

6.  |npumenenuit 18 4 6 8




KonnuecTtBO yacoB

o
pJ:;- HanMeHOBaHME Pa3Aenon AynutopHas CamocTosiTenbHast
rena Bcero|  pabota pabota
JI JIP | KCP CPC
1 2 3 4 5 7
OcHoBHBIE  (PU3UKO-XUMUYECKUE
7 CBOMCTBA KOHCTPYKIIMOHHBIX Ma- 16 4 4 8
TEpPHUAJIOB JJIsl IPUMEHEHHU B OHO-
JIOTUU ¥ MEVIINHE
Marepuansl AJii UCKYCCTBEHHBIX
8. |cocymoB, kmamaHoB cepama, cy-| 20 4 6 5 8
CTaBHBIX U JIPYTHX IPOTE30B
[IpoGaemMa COBMECTUMOCTH OHOJIO-
9. |TMYECKMX M TEXHUYECKHX MATEPU-| 14 2 6 6
ajnoB
Mertonuka pabOThI CO CIIPABOYHOM
10. |mureparypoii mo wmarepuanosene-| ! 2 1 4
HUIO
11. |IloaroroBka K 9K3aMEHY
12. |Dx3ameH
Hmoeo no oucyuniune: 144 32 32 6 74
2.3 Coaepxxanue pa3aesioB THCHUIIHMHBI:
2.3.1 3anaTus JeKIMOHHOr0 THIIA
No HanmenoBanue Cogepxanue pazzaena dopma TeKyIiero
paznena KOHTPOJIS
1 2 3 4
1. |Crpoenume wmetan-| OOmas XapakTepHCTHKa MeTayuioB. Tumbl|3amura JrabopaTop-
7oB, 1udQy3noH-| KPUCTAJUIMYECKUX PEHIETOK METalIoB U |HBIX paboT, Ompoc.
HBIC TMPOIECCHl B| autoTponuveckue (Gopmbl. MexaHHYecKue,
Metanne, GopMu-| QuMUECcKHe, XUMHUYECKHE U TEXHOJIOTHYe-
pOBaHUE CTPYKTYpPhI| CKHE CBOMCTBAa METAJIJIOB M CIUIaBOB. Bius-
METAJIJIOB M CIUIa-| HUE HarpeBa Ha CTPYKTYpY U CBOMCTBa Jie-
BOB IPU KpHUCTAI-| (OPMUPOBAHHOTO METAILIA.
JAU3aluy, IJIacTH-
yeckass — nedopma-
s, BIIUSTHUE
HarpeBa Ha CTPYK-
TYypy H CBOWCTBa
nehopMUPOBAHHOTO
MeTalja, MeEXaHU-
YEeCKHME  CBOMCTBA
METAJIJIOB M CIUIa-
BOB
2.  |Konctpyknmonnsle | KOHCTpYKIIMOHHBIE METaJUTBI ¥ CIDIaBHI.|3amuTa  Jaboparop-

METaJIJIbI U CIIJIaBbI

UyryH, (GakTopbl, BIUAIONIME HA MEXaHUYe-
CKHE CBOMCTBA 4yr'yHOB. Bupl 1 Mapku qy-
I'yHOB: Oelnblil, cepblii, JWTEHHBIH, nepe-

HBIX paboT, ompoc.




NENbHBIN.

Menp u cruiaBel HAa OCHOBE Menu. JlatyHu
WX COCTaB, MapKd, CBOWCTBA M MpPHMEHE-
Hue. OJOBSIHHBIE, aTIOMUHHUEBBIC, KPEMHU-
CThIC, CBUHIIOBBIC U OEpHILTHEBBIC OPOH3BI.
Wx cocraB, Mapku, QuU3NYEcKUe, XUMHYC-
CKHE W TEXHOJIOTHYECKHE CBOWCTBA W TPHU-
MEHEHHE.

Teopust u TexHOJO-
rus  TEPMUYECKOH
00paboTKu cTa)IN

Keneszoyrnepoaucteie crutaBel. CTPYKTYp-
HBIE COCTaBISIIOIIME KEJIE30yTIePOIUCTHIX
CIJIaBOB. BiusHue mpumeceil Ha CBOMCTBa
YTIEPOJIUCTHIX CILJIABOB.

OpoHTaTBHBIN OMPOC.

XUMHKO-
TepMUYecKas oopa-
0OTKa

BrIcOKOIIpOUYHBIE YyT'yHBI C IIAPOBUIHBIM
rpaduTOM, KOBKHME M aHTU()PUKIHOHHBIC
yyryHsl. lIpumenenue 4dyryHoB. BiusiHue
XUMHUKO-TepMHUYECKONH 00pabOTKHU Ha CBOMA-
CTBa YIJIEPOJUCTBIX CILIABOB.

3amura sabopartop-
HBIX paboT, OIpoc.

JKaponpounslie, n3-

ANMIOMHUHUU U ero ciuiaBbl. JIUTEWHBIE U

@pOHTAIBHBIN OIIPOC.

HOCOCTOWKHE, WH-| nedopMUpyeMble CIUIaBBI HA OCHOBE ajlio-
CTPYMEHTAIILHBIC U | MUHHS. J[ypaJfOMUHBI, CIUIaB aBUAJb, BBI-
HITAMIIOBOYHBIE COKOIIPOYHBIE ATIOMUHHUEBBIE CIUIABBI, KO-
CILTaBBI BOYHBIE M KAPOTPOYHBIC ATIOMUHHUEBEIC
CIUIaBbl MX MEXaHWYEeCKHEe W aHTUKOPO3U-
OHHBIE CBOMCTBA.
Martepuanbt misi| CTeksio Kak KOHCTPYKIIMOHHBIM MaTepuan. 3amura JadopaTop-
OMOJIOTMYECKUX CrexnooOpa3HOe  COCTOSIHME  BEIIECTB.|HBIX paboT, Opoc.
MPUMEHEHUN Kpucrannoxumudeckoe omucaHue CTpoe-

HUs cTekoil. KBapieBoe cTexio, ero cTpyk-
Typa, CBOICTBa W NPUMEHEHHE B MEAMKO-
OMOJIOrMYECKON MPaKTHKE.

AKpUJIOTIACTHI. [TonumernnmeTakpuiat
KaK 3aMEHUTENIb OOBIYHOI'0 CHJIMKATHOI'O
crekya. CBoiCTBa MOJIMMETHIMETAKPUIATA
M €ro HCHOJIb30BaHHE B MEIUIIMHE M TEX-
Huke. [IXB, nonnyperansl, uX CBOMCTBA U
o0acT¥ IPUMEHEHUSI.

OcHoBHbIE (U3HKO-
XUMHUYECKHE CBOM-
CTBa KOHCTPYKIIH-
OHHBIX MaTepHuajoB
I IPUMEHEHU B
OHMOJIOTHM U MEIU-

MenuiuHCcKoe CTEeKII0. XUMHUYECKH H Tep-
MHUYECKH cToikoe crekno. CTekiao Meiu-
HCKoe TapHoe. CTEeKIo A aMITyd, Mpo-
OUPOK, MINPHUIIOB U (HITAKOHOB.

[IpumeHeHne KepaMHUYECKUX MaTepUalioB B
PEHTT€HOBCKON M YyIbTPa3BYKOBOW MeaM-

3amura smabopartop-
HBIX paboT, ompoc.




OUHC

IMHCKOW JUAarHOCTUYECKON W U3MEpPUTEIIb-
HOU arrmaparype.

Oxcun aTIOMUHHS €r0 YHUKaJIbHbIC (DHU3H-
KO-XHUMHYECKHE CBOMCTBA U MCIOJIb30BaHHUE
B MEIMKO-OMOJIOTUYECKON MpakTuke. Tura-
HaT Oapusi, €ro UCIOJIb30BAHUE B MEIUIIUHE
M TEXHHKE.

Marepuainsl s
HMCKYCCTBEHHBIX CO-
Cy/OB, KJIaIlaHOB
cepila, CyCTaBHBIX
U JIPYTUX IPOTE30B

Tutan ero yHUKaJbHBIE CBOWCTBA U HC-
[I0JIb30BaHUE B OHOJOTMM M MEIULIMHE.
[IpumeneHue TUTaHa B TPaBMAaTOJOTUU H
opronenuu. CycTaBHbIE U OPYTHE NPOTE3bI
Ha OCHOBE THUTAaHAa U €ro CIUIaBOB. TuTaH
KAaK YHMKQJIbHBI KOHCTPYKLMOHHBIN MaTe-
puan I HIPOU3BOJACTBA MEIULIMHCKOU
TEXHUKM W HUHCTPyMEHTOB. [IpumeHnenue
TUTaHa B cromaroioruu, Y3U, odrambsmo-
JIOTHUH.

®dropormiactel. Propomiact-3 u  Ddropo-
mwiact-4. YHUKanbHBIE CBOiicTBa (PTOpO-
IJJACTOB M WX HCIOJIb30BAaHUE B MEIMKO-
OMOJOTMYECKON TMpaKTHUKE, B TEXHUKE H
OBITY.

Bosokna ¢ ocoObiMH cBOMCTBaMH. AHTH-
MI/IKpO6HI)IC HOJ'II/IBI/IHI/IJ'ICHI/IpTOBI)Ie BOJIOK-
Ha. BojlokHa JeTvial U UX MCIIOJIL30BaHUE
HpI/I HN3TOTOBJICHUHN HpOTGSOB KpOBeHOCHBIX
COCYIOB M TIEPEBA30YHBIX MaTEpHAIOB.
BbenkoBrie BolokHa M mX cBoiicTBa. Kamma-
T€HOBOE BOJIOKHO - COBPEMEHHBIN 3aMeHU-
TeJb KETryTa.

Kepamuyeckne WMIIAaHTaHTBI H3  TPEX-
KajblueBoro ¢ocdara, ux cBoiicTBa u
MPUMEHUMOCTH B XHPYPTUU M OPTOTIE/INH.

3amuTa nmaboparop-
HBIX PaboT, OIpOC.

[Tpobnema coBme-
CTUMOCTH  OHOJIO-
THYCCKUX M TEXHHU-
YECKUX MaTepPHAIIOB

Hemerannuyeckre KOHCTPYKIIMOHHBIE Ma-
tepuainsl. [Tnactnaeckue maccel. CTpPyKTy-
PBI JTMHEWHBIX, Pa3BETBICHHBIX U CETYATHIX
MOJIAIMEPOB M WX OCHOBHBIC (DU3HKO-
TeXHHYECKHE CBOMCTBA. JJOCTOMHCTBA U He-
JIOCTATKH IUIACTMACC, UX COBMECTHUMOCTH C
OMOJIOTHYECKUMHU 00BEKTAMH.

Axpunomnactel.  I[TonmumerniMerakpunar
KaK 3aMEHHUTENb OOBIYHOTO CHIIMKATHOTO
crexya. CBONMCTBA MOJMMETWIMETAKPUIIATA
U €ro HCIOJIb30BAHUE B MEIUIMHE U TEX-
Huke. [IXB, nonuyperansl, uX CBOMCTBAa H

3ammra J1aboparop-
HBIX paboT, orpoc.




KepaMuKa.

00J1aCTH IPUMEHEHHS.

Kepamuueckue marepuansl. TexHuueckas

pamuueckux uznenuii. CoBMECTUMOCTh Ke-
paMHYecKX M OHOJIOTMYECKUX MaTepua-

TexHoJIOTHs HM3TrOTOBJICHUS Ke-

OMOJOTUYECKUX U TEXHUIECKUX
MaTepuasoB

JIy4CHUs, CBOICTBA X COBMECTH-
MOCTb C OMOJIOTHYECKHUMH TKaH-

MH.

JIOB.
10. |Meroauka paboThl| MeToauka paboThI CO CIPABOYHOM JIUTepa- |Icce, (POHTAIBHBIHN
CO CIPAaBOYHOM JIM-| TYpOi IO MaTepHaIOBEICHHIO orpoc.
TepaTypou IO Ma-
TEpUaOBEICHUIO
2.3.2 3aHATHS CEMHMHAPCKOT0 TUIA
CemuHapCKue 3aHATUS — HE IPETYCMOTPEHBI
2.3.3 JlaGopaTopHble 3aHATUS
No Haumenoanue HaunmeHnoBanue 1abopaTtopHblx pa- | Popma TeKyLero
} pazneina 60T KOHTPOJIS
1 |2 3 4

1. Crpoenue metamuioB, 1uddysu- |(OcHOBbI MeTaiiorpaduu, ontuye- | 3amura gadoparop-
OHHBIE MIPOIIECCH B METAJUIE,  |CKHE U3MEPEHUS KPUCTAIUTMYECKOM HBIX paboT.
(dbopMHpOBaHUE CTPYKTYPBI M- |CTPYKTYpbI MeTaiioB. M3Mepenue
TAJIJIOB U CIJIABOB MIPU KPH- JaMeTpa JIYHKH, ITOJTy4aeMOi
CTAJUIM3ALIMY, [IJIaCTUYECKast TBEPJIOMEPOM.
nedopmanus, BIMSHIE HarpeBa
Ha CTPYKTYpY U CBOMCTBa Jie-

(GhopMHUPOBAHHOTO METAJLIa, ME-
XaHWYECKHE CBOMCTBA METAJJIOB
¥ CIIJIaBOB

2. KoncTpykumonnsie metayuibl 1 (HaHeceHue MaeHOoK amoMUHuS Ha | 3aiuTa Jjaboparop-
CIJIABBI CTEKJISIHHBIE TTOJIOKKH. HBIX paboT.

3. XuMuKo-TepMuyeckas oopa- | Tepmuueckoe BakyyMHOe HaHece- | 3aiuTa jlaboparop-
060TKa HUE METAJUTMYECKUX TJICHOK. HBIX paboT.

4. Marepuansl s Ouonoruue-  |M3roroBiieHue KepaMUYeCKOrO 3amura aboparop-
CKUX IPUMEHEHHUN MUMIUIAaHTaHTa KOCTH METOJIOM HBIX paboT.

IIJTUKEPHOTO JIUThS.

5. OcHoBHbIE PpU3HKO-XUMHUEcKHe|OnpeneneHne MUKpPOTBEPIOCTH 3amura mabopaTop-
CBOWCTBA KOHCTPYKIIMOHHBIX  |MaTepUaJIOB. HBIX paboT.
MaTepHaIoB JUIsl IPUMEHEHUH B
OMOJIOTUU ¥ MEAMILINHE

6. Martepuansl 1yt UICKyccTBeH-  |CHHTE3 JIETKOILIABKOTO OOpOCH- 3ammura mabopaTop-
HBIX COCY/IOB, KJIAIIAaHOB CepA- |JTMKATHOTO CTEKJIA. HBIX paboT.

112, CyCTaBHBIX U APYTHX MPOTE-
30B
7. [IpobGnema coBMECTUMOCTH Kepamuka u cTekno, MeToasl mo- | 3ammra JadopaTop-

HBIX paboT.




2.3.4 TlpuMepHasi TEeMAaTHKA KYPCOBBIX PadoT (MPOEKTOB)
KypcoBbie paboThl — HE IPEyCMOTPEHBI

2.4 llepeyeHb y4eOHO-METOAUYECKOT0 O0ecevyeH sl AJIs CAMOCTOATEIbLHO padoThI
00y4YaIIUXCS M0 JUCHHILINHE (MOAYJII0)

Haunmenosanue
paszaena

[Tepeuensb yueOHO-METOIUIECKOTO 00ECTICUCHUS
JMCIUTLIHHBI 10 BBITOJIHEHHIO CAMOCTOATEIBHOM
paboThI

2

3

Crtpoenue wmetamoB, nuddy3uon-
HBbIC TIPOIECCHl B MeTauie, GopMu-
pOBaHHE CTPYKTYpbl METaUIOB U
CIUTaBOB NPHU KPUCTAUTN3AINH, TIJIa-
cTuueckas jaedopmanus, BIHSHHE
HarpeBa Ha CTPYKTYpY U CBOMCTBa
neOopMUPOBAHHOTO MeTajia, Mexa-
HUYECKHE CBOMCTBA METAUIOB U
CILTIaBOB.

Onumyk C. A., Hukutun B. A. Tlpuknaanas me-
XaHUKa: OCHOBBI KOHCTPYKIITHOHHBIX MaTEPUAIIOB:
yue0. mocobue. Kpacnomap: Kybanckwuii roc. yH-T,
2016. 132 c.

Huxutun B. A., [Ipoxopos B. I1.,. SlkoBenko H. A.
MarepuanoBeeHne A1 MEIUKO-OMOIOrHYECKON
npakTuku: yueb. nocodue / Kpacnonap: Kyban-
ckuii roc. yH-T, 2009. 122 c.

Tpymun H0.B. ®uznueckoe MarepranoBeieHUe. —
CII 6.: Hayxka, 2000. — 286c¢.

Ombou M., Jlxxonc [1.. KoHcTpyKLnoHHBIE MaTepu-
anbl. [lonasiit kype. YuebHoe nocobue, nepeBos 3-
ro aHriuickoro m3ganus / M. — JlonronpymaHbIid:
Usnarensckuii nom «Muremrext», 2010. — 672 c.

Marepuanosenenue. TexHOIOTHsI KOHCTPYKIMOH-
HBIX MaTepuaioB. YueOHoe mocodue. 2-e n3iaHue,
nepepaboranHoe. [Tox pen. B.C. Uepennuuenko. —
M.: Omera-JI, 2006. — 752c.

bruomenunuHckoe MatepuanoBeieHue. YueoHoe
noco6ue st By30B. [Tox pen. Buxposa C.I1. -M.:
I'opstuas nuaus-Tenexom, Paguo u cBsa3b. 2006. —
383c.

KoHcrpyknmonssie
CIUIaBBI.

METaJJIbI u

K. Yopnen. HoBble HHTEIICKTyaIbHBIC MaTSPUAIIBI
1 KOHCTpyKIuH. CBOWCTBA U MprMeHeHHe MocCKBa:
Texnocdepa, 2006. - 224c.

Kamnmucrep V., Persuu /. Marepuanosenenue: ot
TEXHOJIOTUH K MPUMEHEHHIO (MeTasuIbl, KepaMHKa,
nonumepsl) / [lep. ¢ anrn. nmox pen. Mankuna A. 5.
— CI16 .: Hayunsie ocHOBHI 1 TexHooruu, 2011.
— 896 c.

UYepenaxun A.A. Marepuanosenenue. -M.: Axa-




nemus, 2004.- 253c¢.

Teopust U TEXHOJIOTUS TEPMUYECKOM
00paboTKH cTalu.

Ombu M., Ixonc /1.. KoHCTpyKIIMOHHBIE MaTepu-
anbl. [TomabIN Kype. YueOHOE mocodue, mepeBos 3-
ro aHriuickoro m3ganus / M. — JlonronpyaHbIid:
Usznarensckuii nom «Mutemiext», 2010. — 672 c.

XUMHKO-TepMUUYECKast 00paboTKa.

Martepuanosenenue. TexHOMOTUs KOHCTPYKIIMOH-
HBIX MaTepuaioB. YueOHoe mocodue. 2- n3iaHue,
nepepadotannoe. [lox pen. B.C. UepenaudeHko. —
M.: Omera-JI, 2006. — 752c.

XKapomnpouHsie, U3HOCOCTONKHE, UH-
CTPYMEHTAJIbHbIE U IITaMIIOBOYHBIE
CILIaBBHI.

Marepuanosenenue. TexHONOrus KOHCTPYKLIUOH-
HBIX MaTepuaioB. YueOHoe mocodue. 2-e n3iaHue,
nepepabortannoe. [lox pen. B.C. Uepennuyenko. —
M.: Omera-JI, 2006. — 752c.

Marepuaiibl OMOJIOTUYECKUX

MPUMEHEHHUM.

JUISA

Onumyk C. A., Hukutun B. A. Tlpuknaanas me-
XaHUKA: OCHOBBI KOHCTPYKIIMOHHBIX MaTE€pUANIOB:
yue0. mocobue. Kpacuomap: Kybanckwuii roc. yH-T,
2016. 132 c.

B. A. Hukutun, B. I1. ITpoxopos, H. A. SIkoBeHko.
MarepuanoBeqeHre 151 METUKO-OMOIOTHYECKON
npakTuku: yue0. mocobue / Kpacnonap: Kyb6an-
ckuii roc. yH-T, 2009. 122 c.

[Ten6u . CTpyKTypa, CBOMCTBA U TEXHOJIOTHS
crekia: Ilep. ¢ aurn. E.®. Measenesa. —M.: Mup,
2006. —288c.

OcHoBHbIE (bU3NKO-XUMHUYECKHE
CBOMCTBA KOHCTPYKIIMOHHBIX Marte-
pHasoB AN NMPUMEHEHWH B OHOJIO-
U U MEUIINHE.

Kammucrep V., PerBuu /. MarepuanoBenenue: ot
TEXHOJIOTUH K IPUMEHEHHIO (METaJuIbl, KEpaMuKa,
nonumepsl) / [lep. ¢ anrn. nox pen. Mankuna A. 5.
— CI16 .: Hayunsie ocHOBHI 1 TexHooruu, 2011.

— 896 c.

Marepuansl 11 UCKYCCTBEHHBIX CO-
CyJI0B, KJIAIIAHOB CEPJLA, CYCTaBHBIX
U JPYTUX IPOTE30B.

Onumyk C. A., Hukutun B. A. Tlpuknaanas me-
XaHHMKA: OCHOBBI KOHCTPYKIIMOHHBIX MaTEPHAJIOB:
yue0. mocobue. Kpacnonap: Kybanckuii roc. yH-T,
2016. 132 c.

bruomenunuHckoe MatepuanoBeieHue. YueoHoe
nocobue 1t By30B. [lox pen. Buxposa C.I1. -M.:
I"opstuas nuaus-Tenexom, Paguo u csa3b. 2006. —




383c.

9. |[Ipobnema coBmectumoct Ouono-Onumyk C. A., Hukutun B. A. [lpuknannas me-
IMYECKUX M TEXHUYECKUX MaTepHa-|XaHUKa: OCHOBBI KOHCTPYKIIMOHHBIX MAaTepHAJIOB:
JIOB. yue0. mocobue. Kpacnomap: Kybanckwuii roc. yH-T,
2016. 132 c.

Huxutun B. A., [Ipoxopos B. I1., SIkoBenko H. A..
MarepuanoBesieHue 151 MEIUKO-OMO0I0rHYECKON
npakTuku: yued. mocooue / Kpacnomap: Kyban-
ckuii roc. yH-T, 2009. 122 c.

[en6u dx. CTpyKTypa, CBOMCTBA U TEXHOJIOTHS
crexia: Ilep. ¢ anrn. E.®. Measenesa. —M.: Mup,
2006. —288c.

10. [Meroauka paboTel co cmpaBouHoii| MHTEpHET pecypchl, 31eKTPOHHbBIE OMOINOTEKH.
JIUTEPATYpOl 1O MaTepuajoBelie-
HUIO.

3. O6pa3oBare/ibHbIE TEXHOJIOTHH
1. Onucanust 1abopaTopHBIX PpabOT MO MaTEPHATIOBEICHUIO.

2. JJabopaTopHOe 000pYyAOBaHUE 10 U3YYECHUIO CBOWCTB MaTEPHAJIOB.

3. IHTEepHET U AJIEKTPOHHBIE OMOINOTEKH.

4. OueHo4YHbIe CPeACTBA ISl TeKYLero KOHTPOJIsl yCIeBaeMOCTH U MPOMeKYTOYHOM
aTTrecTanuu
4.1 ®oHA OLIEHOYHBIX CPEACTB /IS IPOBeeHNs TeKYIlel aTTecTauuu
KoHTpoJIbHBIE BOIPOCHI

1. OOmias xapakTepuCTHKA METAJUIOB. XapaKTepHbIE CBOMCTBAa METAJUIOB, KJIaCCU(PUKAIIIS Me-
TaJUIOB, aTOMHO-KPUCTAININYECKOE CTPOCHNUE METAJUIOB, TUIIBI KPUCTAIUIMYECKUX PELIETOK
METaJUIOB, AJUIOTPOIIHS.

2. CaoiicTBa MeTa/uI0B. MexaHn4ecKrue CBOMCTBA U METO/IbI UX ONpEeNCHHs], TEXHOJIOTnYe-
ckue, GpU3NYECKHe 1 XUMUYECKHE CBONCTBA METAIIOB.

3. Keneszoyrnepoaucteie cruiaBbl. CBoicTBa xkene3a U yriepoaa. CTpyKTypHbIE COCTABIISIO-
M€ KEJIEe30yTIEPOAUCTHIX CIUIABOB: ayCTEHUT, (EPPUT, LIEMEHTUT, NIEPIIUT, JIe1eOYPUT.

4. VYrnepoaucTsle cTand. BiausHue MOCTOSHHBIX TPUMeEcei Ha CBOMCTBA YIIEpOIUCTBIX CTAJICH.
Knaccudukanus, MapKUpoBKa U IPUMEHEHUE YTIIEPOJUCTBIX CTaJIEH.

5. UyryH. BausiHue nocTOsSIHHBIX pUMeceil Ha CBOMCTBa yyryHa. BuJibl 4yryHOB U MX MapKu-
pPOBKa.

6. Menp u criaBel Ha ee OcHOBE. JlaTyHU U BX CBOMCTBAa. BpOH3BI U MX CBOMCTBA.

7. ANIOMUHWI U CIIaBBI HA €r0 OCHOBE. JIuTeitnbie u neopmMupyembie CriaBbl KX CBOWCTBA,
MapKUpOBKA U IPUMEHEHUE

8. TwuTaH u crIaBbl Ha €ro OCHOBE, HUTHHOJ. VICIIOIhb30BaHNE TUTAHA U €TO CIUTABOB B MEIHKO-
OMOJIOTNYECKOH MTPaKTHKE.

9. Hewmerammnyeckne KOHCTPYKIIMOHHBIC MaTePHAIBI U HX Kiaccuukanms. [lmactuaeckue
Macchl UX CTPYKTypa, CBOMCTBA U KiIacCu(UKAIHSL.

10. OcHOBHBIC BUIBI TDTACTHYECKUX Mace. [lomuaTriieH u ero cBokicTBa. [lonmumpornmiieH, mom-
CTUPOIJI, IICHOILIACT, aKPUJIOILIACT, IIOJUYPETaH UX CBOMCTBA U IPUMEHEHHUE.

11. ®TopomnacTsl UX CTPYKTYpa, CBOMCTBA U 00JaCTH IPUMEHEHHS (B TOM YHUCIIE U B MEJIUKO-
OMOJIOTNYECKOM MTPAKTHKE).



12. BonokHa ¢ ocoOsiMu cBolicTBamMu. Kitaccuukarysi OM0IOTHUecKr aKTUBHBIX BOJIOKOH M UX
cBoiicTBa. CriocoObI mpuAaHus BOJOKHAM OMOJIOTUYECKH aKTUBHBIX CBOMCTB. AHTUMHUKPOO-
HBIE BOJIOKHA U O€JIKOBBIE BOJIOKHA.

13. Crexio u ero coiicTBa. U3NKO-XUMUIECKOE CTPOCHUE CUITMKATHBIX CTEKOJ. MEIUITMHCKOE
CTEKJIO €T0 CBOMCTBA U MPUMECHCHHUE.

14. Texnuueckasi KEpaMuKa M TEXHOJIOTHUS ee moiydeHus. OKCUI aTIOMUHUS ¥ TUTaHAT Oapus
MX CBOMCTBa U obnactu nmpuMeHeHus. Kepamuka Ha ocHOBe TpexkaiabiineBoro gocdara ee
JOCTOMHCTBA U IPUMEHEHHUE.

4.2 ®@OoH/ OLIEHOYHBIX CPEACTB JIJIs MPOBEIeHNs MPOMEKYTOYHOM aTTecTalluu

1. KakuMy OCHOBHBIMH CBOMCTBaMU O6J'Ia,Z[aI-OT METaJIbI?

2.  Ilouemy 4UCTBIC METAJUIBI PEIKO UCIOIB3YIOTCS B KAY€CTBE KOHCTPYKIIMOHHBIX MaTepura-
JIOB?

3. Uro Ha3biBaetcs ¢azoit cucrembl? [IpuBenute npumep AByxdaszHoro cruiaBa. UYto Takoe
CTPYKTypa MeTaiia, cruiaBa? Yto Takoe MUKpPO- U MaKpOCTPYKTypa?

4.  Jaiite knaccupUKalKIO0 METAIJIOB, IPUMEHIEMbIX B TEXHUKE?
5. Kakue Meramisl oTHOCATCS K YepHbIM? Kak moipa3aenstoTcst IBETHBIE METAILIbI?

6. Kakwne Tena Ha3pIBarOTCS aMOp(bHLIMI/I, KaKHC — KPUCTAJUNIMYCCKUMHU, KaK 3aBUCAT UX CBOH-
CTBa OT HUX KpHCT&J’IJ’IH‘ICCKOﬁ CTPYKTprI? Kakwme Teira Ha3pIBaArOTCS IMOJIUKPUCTAJIINYC-
CKHMH, YTO TaKOC KBaSI/II/I3OTpOHI/Iﬂ?

7. Ha3zoBute HauboJiee paclpoCTpaHEHHbIE KPUCTAUINYECKUE PELIETKH, BOSHUKAIOIIHIE B
npolecce KpUCTaJUIM3aliy MeTauIoB U CIu1aBoB. Kakumu napamerpamMu XxapakTepu3yroTcs
KPUCTAJJIMYECKHE PEILETKN?

8.  Uro Takoe ayutoTpomus ¥ Kak 0003HAYAIOTCS pa3IMyHbIe AJUIOTpOITHYecKie GOpMbI?

9. Tlepeunciure OCHOBHBIC MEXaHHUECKHE CBOMCTBA MeTaIOB. Kakue BUIbI MCTIBITAHUIN
NPUMEHSIIOT JUIsl ONIPEIeICHHSI MEXaHMYECKUX CBOMCTB MeTaiioB? YTo Takoe MPOYHOCTb,
YIOPYroCTh, INACTUYHOCTH? Kakue MeEXaHMUeCKUE CBOMCTBA MOKHO ONPEIETUTh U3 IUa-
IpaMMbl PacTsKEHUN?

10. Yro Takoe ycranocTHOe pa3pymieHue Metauia? YTo Takoe TBEpAOCTh MaTepraa 1 Kak ee
u3MepsroT? HazoBure MeTOIbI H3MEPEHNS TBEPIOCTH.

11. Hepe‘lI/ICHI/ITe OCHOBHBIC TCXHOJIOTHYCCKHCE, (1)I/I3I/ILI€CKI/IG 1 XUMHUYECKHE CBOMCTBA METaNI-
JIOB.

12.  OxapaxTepusyiiTe CBOMCTBA kKele3a U yriiepoa.

13. B xakux MoaudUKANMIX MOKET HAXOJAUTHCS KEJIe30 B TBEPIOM COCTOSTHHH?
14. Kakue CTpyKTypHBIE COCTABISIOIINE UMEIOT JKENE30yTIIePOTUCTHIE CIIIABHI,
15. kakuMH cBo¥cTBaMH OHHU 00J1amaroT?

16. Kakue mocTossHHBIC U CllydaifHbIe MPUMECH MIOMUMO XKelle3a U yriiepo/ia CoIepKar yrie-
poauCTHIE cTaNN?

17. Kak BIHSIOT IOCTOSHHBIC MMpUMCECH Ha CBOICTBa YTIICPOAUCTBIX craieu?



18.
19.
20.
21.
22.
23.

24.
25.
26.
27.
28.
29.

30.
3L
32.

33.

34.

35.
36.
3r7.

38.

39.

40.
41.

Kaxkue mpumecu Ha3bIBaIOTCS CKPHITHIMU U KaK OHU BJIUSIIOT HAa CBOWMCTBA cTaln?

[To kakuM pU3HAKAM KIACCUPUIPYIOTCS YIIIEPOAUCTHIC CTANN?

Ha xakue rpynmsl Hoapa3aensitoTcs yriepoaucThie CTall OObIKHOBEHHOTO KauecTBa?
JlaiiTe XapaKTEepUCTUKY KaU€CTBEHHBIX YIIE€POJUCTHIX KOHCTPYKIMOHHBIX CTaJeH.
Kak 0003HauatoTCs U r11e IPUMEHSAIOTCS HHCTPYMEHTAIBHbIE YIIIEPOIUCThIEC CTAIN?

Kakue cranu Ha3pIBarOTCs JIETMPOBAHHBIMU, KAKUMU XUMHUYECKUMHU 3JIEMEHTAMU OHU JIe-
THPYIOTCS, U KAKMMH CBOWCTBAMH 00J1a1at0T?

Kakue 0603HaueHNs TPUHSATHI IS pa3IHYHBIX JETUPYIOIIUX 100aBOK?

Kak mapkupyrores cranu?

Yro Takoe LeMEeHTalMs CTaJIU, U JUI 4Yero OHA IpUMeEHseTcs?

Ha kakue kitaccel 110 cocTaBy JeNATCs HEP/KAaBEIOIINE CTAlIU, U I1€ OHU IPUMEHSIOTCSA?
Kakoli crutaB kenesa ¢ yriaepoaoM Ha3bIBAaeTCsl YyTyHOM?

B kakom coctosiHumM HaxoauTcs yriaepon B uyryne? Kakue ¢popmsl rpadura BCTpedaroTcs B
YyryHe, ¥ KaK 3TO BIUSET Ha CBOMCTBA uyryHa? Kak BIUSIOT NOCTOSSHHbIE IPUMECH Ha
CBOMCTBA yyryHa?

OT KaKuX OCHOBHBIX (PaKTOPOB 3aBUCAT MEXaHUUYECKUE CBOICTBA UyryHa?
Kakue BU/ibl UyTyHOB CYILIECTBYIOT, X MapKHPOBKa, CBOMCTBA U IPUMEHEHNE?

KakuMu OCHOBHBIMH CBOWCTBaMH 00J1a/1a€T Me/lb, KaK MAPKUPYETCs, U TJIC OHA PUMEHSI-
erca?

Kakue criaBbl Meiu CyIIECTBYIOT, M KaK OHU MapKUPYOTCS?

Kakwue crinaBel Meau Ha3bIBatOTCs JaTyHsAMu? Kakue naTyHu Ha3bIBarOTCS MPOCTHIMU, Ka-
KM€ — crienuanbHbIMU? KakuMU JOTIOIHUTENBHBIMY 3JIEMEHTAMM JIETUPYIOTCS JIaTYHU, U
KaK 3TO CKa3bIBaeTcs Ha UX cBOMcTBa? 16 mpuMeHsoTCs 1aTyHH!?

Kakwue crimaBel Mey Ha3bIBAIOTCSI OPOH3aMHU, KaK OHU MapKUPYIOTCS, U /1€ IPUMEHSIOTCS?
Kak mMeHsitoTcst MexaHU4ecKHe CBOMCTBA OPOH3 B 3aBUCUMOCTHU OT COZIEPKaHUs 010Ba?

Kak MeHstoTCcsl MEXaHMYeCKHe U XMMHUYECKHUE CBOICTBa 0€30JI0BIHHBIX OpPOH3 B 3aBUCUMO-
CTH OT COJEpKaHUS AIFOMUHMS, OEpUIUINS, CBUHIA U KPEMHHUSI?

Kakumu oCHOBHBIMU CBOMCTBaMH 00J71a1aeT AMFOMUHUMI, KaK MApKUPYETCs, U TIe TpruMe-
gsaercs?

Ha xakue rpynmsl moapa3aessitoTcs aTlOMIUHUEBBIE CIIABBI IO CBOMM TEXHOJIOTHYECKUM
cBolicTBaM?

Kak Ha3pIBalOTCS CIIaBbI AIFOMUHUS C KDEMHHEM?

Kakne xumMudeckre 3J1eMEHTRI HCIIOJIB3YIOTCA JJIA TOJTYUCHUA JINTEHHBIX CIIJIaBOB, 1 Ka-
KUMHM CBOMCTBAMH OHU O6J'I&)13.IOT?



42.

43.

44,

45.
46.
47.
48.
49.
50.
51.

52.

53.
54.
55.
56.
o7.
58.
59.
60.
61.
62.
63.
64.
65.

66.
67.

Ha xakue rpynmsl noapa3aenstorcs 1eopMupyeMble AIIOMUHUEBBIE CIIJIABBl B 3aBUCHMO-
CTH OT COCTaBa, METOJIOB 00PaOOTKU U MPUMEHEHHUSI?

Kak naspiBarotcst cruiaBsl cucteMbl Al-Cu-Mg, kak oHHM 0003HAYar0TCS, TIC TPUMEHSIOTCS,
1 KaKOBBI X CBOMCTBA?

OxapaKTepmyﬁTe CIINIaBbI aBHaJIb, BEICOKOITPOYHBIC A TFOMUHUCBLIC CIIJIaBbl, KOBOYHBIC U
KapOoIpOYHbIC AJTFOMHUHUECBEIC CIIJIABbI UX MEXAHUYCCKHUE U aHTUKOPO3HOHHEBIC CBOICTBA.

KaknMu ocHOBHBIMM CBOWMCTBaMM 00J1a/1a€T TUTAH, KAK MapKUPYETCs, U TJe IPUMEHsAeTCs?
Kakue amorponnueckie MOIUGUKAIIMH UMEET TUTaH?

Kakue npumecH siBISIOTCS BpEAHBIMU JJIs1 TUTAHA?

Kaxkumu XuMU4eCKMMU 3J1€EMEHTAMU JIETUPYIOT TUTAH JUIsl IOJIY4EHHUSI CIIIIaBOB?

[Touemy TUTaH HaXOJUT MIUPOKOE IPUMEHEHUE B MEAULIUHE?

YTo M3roTaBiIMBAIOT U3 TUTAHA U €T0 CILJIABOB JJIS IPUMEHEHUS B MEJULIMHE 1 Onosoruu?

HazoBute IMPUMCPLI UCITIOJIb30BaHUA TUTAHA U €T0 CIINIaBOB B CTOMATOJIOTHH U O(I)TaJ'IBMO'
JIOTHUH.

Kakumu cBoiictBamu o0nazaet ciuiaB TH, kakue XMMHUYECKHE DJIEMEHTEI BXOIAT B €0 CO-
cTaB?

['e B TeXHUKE U B MEJMKO-OMOJIOTNYECKOM MpakTUKe Ucnoib3yercs crias TH?
Kakue marepuasnbl Ha3bIBalOTCS HEMETAIIIMUYECKUMU?

[lepeuncirre OCHOBHBIE IPYIIIbl HEMETAIUIMUECKUX MATEPHAIIOB.

Kakue marepuainbl Ha3bIBalOT IJIACTUYECKUMU MacCaMM WM TUIaCTUKaMU ?
KaknMu npocTpaHCTBEHHBIMH pelleTKaMK 00J1a/1at0T IIACTUKH?

Kakwue BeliecTBa Ha3pIBarOTCS MOJIMMEPaMH?

Uewm oTiinyaroTcst KapOoLEenHbIEe TOJUMEPBI OT IeTEPOLICTHBIX ?

Kakue nonumepHsie BeniecTBa Ha3bIBalOTCS CHUHTETUYECKUMU CMOJIaMH?

JInis Kakux 1ened UCTIoNIb3YIOTCS HAallOJIHUTENH U IIacTU()UKATOPBI?

B 4em oTiiumne Mexay TEpMOIUIACTUYHBIMU U TEPMOPEAKTUBHBIMU IUIACTUKAMU ?
Ha3zoBute ocHOBHBIE (pU3HUECKUE, XMMUYECKHE U TEXHOJIOTMYECKHE CBOWCTBA MJIACTUKOB.
Hanummre xumuueckyto GopMyily v CTPYKTYpPY HOJUITHIICHA.

KaK HOJ'Iy"IaIOT IIOJIUOTUIICH BBICOKOT'O, cpe)]Hero U HU3KOI'o )IaBJ'IeHI/IH, " KaKOBBI €T0
cBolicTBa’?

KakoBbI AOCTOMHCTBA U HEAOCTATKHU IMOJIUIIPOIIUIICHA, U TAC €TI0 HpI/IMCHHIOT?

KaxoBbl xummuueckas popmysa, CTPYKTypa U CBOWCTBA MOJUCTUPOIIA, 00JIACTH €T0 TpUMe-
HeHu:A?
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qTO TaKO€ IICHOILIACT, KAKMMH YHI/IKaJII:HBIMI/I CBOﬁCTBaMH OH 06HaI[aCT nrac HpI/IMeHSIeT-
ca?

Kakoii crpykTypoii o6magaroT GToporniacTsl, ¥ KAKHMH YHUKAJIbHBIMU CBOHCTBAMU?
Yem otnmnuarotest propormnact-3 u GToporuiacT-4, 1 KaKOBbI UX 00IIME CBOWCTBA?

Ha3zoBute o0nacti npuMeHeHus: PToporsiacToB B ObITY, B TEXHUKE M B ME/IUKO-
OMOJIOTMYECKOM MTPaKTUKE?

[Tpu Kakux ycmoBHAX (PTOPOILIACTHI OKA3BIBAIOT CBOE TOKCUYECKOE eiicTBHE?
Kakyto cTpyKTypy UMEIOT aKpHJIOIUIACThI, KAKOBBI MX CBOICTBA U /1€ OHU PUMEHSIOTCS?

KakoBbl CBOIiCTBA MOJMMETHUIMETAKPUIIATA U €T0 HCIOIb30BaHUE B TEXHUKE U METUKO-
OMOJIOrMYECKOM MTPaKTUKe?

[Tomuxmopsunmt (ITXB), cBolicTBa, 00J1acTH MPUMEHEHHSI, TOKCHYHOCTb.

Kakue riacTuku OTHOCSTCS K MOJIMypeTaHaM, KaKUMH CBOWCTBAMHU OHH O0JIQIAI0T, U Te
PUMEHSIIOTCS?

[lepeuncnure BoJIOKHA, 00JIaAAI0IIHE OCOOBIMI CBOMICTBAMH M 00JIaCTH MX TPHUMEHEHHS.
Kakue BosloKHa Ha3bIBAIOTCS] OMOJIOTUYECKN AKTUBHBIMH U TJ1€ OHH UCTIONIB3YIOTCS?

HazoBure H606XO,Z[I/IMBIG YCJ10BUs IPOABIICHUA TCPAIICBTUYCCKOT' O ﬂeﬁCTBHﬂ ouoJjoruye-
CKH aKTHUBHBIX BOJIOKOH.

Kaknmu cioco6amu MOKHO IPUAATh BOJIOKHAM OMOJIOTUYECKH aKTUBHBIE CBOWCTBA?

Kakoii crmoco0 MNpuaaHuAg BOJIOKHaAM OMOJIOTUMYECKOH aKTUBHOCTH ITO3BOJISIET IOJIYYHUTb BO-
JIOKHa ¢ 0oJee JINTEIIbHOM TepaHeBTH‘{eCKOﬁ aKTUBHOCTBIO?

KakoBa cTpykTypa MoJIMBUHUICIUPTOBBIX BOJIOKOH?

Kakue aHTUMUKpPOOHBIE MOJIMBHHUICITUPTOBBIC BOJIOKHA MTOTYYWIT Ha3BaHHE JICTHIIAH, Ka-
KOBBI UX CBOICTBA?

Kak HCCICAYIOT aHTI/IMI/IKpO6Hy10 aKTHUBHOCTb BOJIOKOH JIETHJIaH?

[Tepeuncnure BO3MOXKHbIE MEAMKAMEHTO3HBIE ITPenapaThl HOHHO3AKPETJICHHbIE B TIOJIH-
mepHoi matpute [IBC BonokoH.

Kakue BosoKHa HapsAIy C MOJMBUHIWICIUPTOBBIMH BOJIOKHAMH UCIIOJIB3YIOTCS B METUKO-
Ouonornyeckoi npakTuke?

KakyuM yHUKaIbHBIM CBOMCTBOM 00J1aa0T KAJIJIar€HOBBIE BOJIOKHA, U TJI€ UX IIPUMEHSIOT?
Yem kauiareHoBbI€ BOJIOKHA JTydllle KeTryra’?
Kaxkue BemecTBa Ha3pIBaIOTCS CTEKIO00pa3HBIMU?

Kakum siBiisieTcst MpOCTPaHCTBEHHOE PACTIONOKEHUE YaCTHUI] BEIIECTBA, HAXOJISIIETOCS B
CTEKJI000Pa3HOM COCTOSTHUH ?

I[aﬁTC OIIPCACIICHUC OJIMDKHETO U JAJIBHCTO MMOPAIAKOB PACIIOJIOKCHHA aTOMOB B CTPYKTYPC
CTCKOJI.
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Ha3zoBute 0c00EHHOCTH B KPUCTAJUIMYECKOM CTPOSHUH CTEKOJ.
Uro coboii npeacTaBiIseT 3JIEMEHTapHas KPUCTAJUIMUECKas TYeKa CUIIMKATHBIX CTEKOJ?
Kakyro kpucTaJIMuecKyro peleTKy UMeeT KpUCTallIN4ecKuil KkBapi?

YeM oTiiMyaeTcss KpUCTAIIIMUECKas pelleTKa KpUCTAIIIMUECKOro KBapla OT KpUcTajuinye-
CKOM pelIeTKH KBapLEeBOro crexia?

Kakumu cBolicTBaMu 00J1a/1al0T KPUCTALTMYECKHA KBapIl U KBAPIIEBOE CTEKIIO, U TJI€ OHU
MPUMEHSIIOTCS] B TEXHUKE U MEJIUKO-OMOJI0TrHYeCKOM MPaKTHKeE?

Kakue xumMudeckne 3JeMEeHThl Ha3bIBAIOTCSl CTEKII000pa30BaTEsIMU U IoYeMy?
Kakue HOHBI B COCTaBe CTEKOJI HAa3bIBAlOT MOCTUKOBBIMU?
[Tepeuncnure OCHOBHBIE (PU3UKO-XUMHUYECKHE CBOMCTBA CHIIMKATHBIX CTEKOJL.

Kakue xumuueckue 371€MEHTbI, BXOSIIUE B COCTaB CTEKOJI, Ha3bIBAIOTCSI MOAU(PUKATOpa-
MU U IoYemy”?

UTo MOXKHO CKa3aTh O MPOYHOCTHU CBSI3U MOAM(PHUKATOP — KHCIOPO U CTEKI000pa30BaTeh
— KUCJIOPOJ] B CTPYKTYpE cTeka?

Kakue cTexiia Ha3bIBaIOTCS ONTHYCCKHUMMU CTEKIIaMU?

Kak piausioT OKCHUJBbI, BXOOAIIHNE B COCTaB CTCKOJI, HA UX (1)I/I3I/I‘IGCKI/I€, XHUMHUYCCKUEC U OII-
THYECKHe cBoMcTBa?

Kakue cylecTByroT METObI OKPAILIMBAHUS CTEKO.

Kakwue creknonsaenus n3roraBiuBaoT U3 MEIUIIMHCKOTO CTEKJIa?
Kakue TpebGoBaHMs MPeIbIBIAIOTCA K METULIMHCKUM CTEKIaM?
[lepeuncnure OCHOBHbIE MapKU MEAUIIMHCKUX CTEKON?

Kakue Mapku CTEKOJI UCHOB3YIOTCS JIsl U3TOTOBJICHUS aMITyJl, IIPUIIOB U (pJ1akoHOB?
Kakumu ciocobamu HaHOCAT HAANKUCH Ha CTEKJIIHHYIO IOCyy?

Y U3MEPUTEIIbHOM anmaparype.

Yro Takoe kepamuka?

N3 kakux (a3 cocTout kepamMmuuecKkuii marepuan?

Kaxkwne BHUIbI K€paMUKH CYyIIECTBYIOT?

Yro Takoe TeXHUYECKask Kepamuka?

[lepeuncnnure OCHOBHBIE CBOMCTBA KEPAMUUECKUX U3/IETHM.

KaxoBa TeXHOJI0THs NOTY4EHHsI KEpaMUIECKUX U3/IE€IHI, B UEM €€ TPEUMYILECTBA MIEPE]]
JPYTUMU TEXHOJIOTUAMHU?

[Touemy KepaMuKa HAXOIUT IIMPOKOE IIPUMEHEHUE B TEXHUKE U B MEIHKO-OHOIOTHIECKOM
npaxkTuKe?



118. B yem 3akioyaercsi yHUKaJIbHOCTh (PU3UKO-XUMHUYECKUX CBOMCTB OKCH/IA ATIOMUHHS?
119. T'ne ucnonb3yercs OKCHUJ ATIOMUHHSI B TEXHUKE M MEAMKO-OMOIOTHYECKOM MPaKTHKE?
120. Kakue npupoJHble MUHEpAbl COAEPKAT OKCU ATFOMUHUA?

121. Yro npexacrapisieT coOoi TuTaHAT Oapusi?

122. Kakumu cBoiicTBamMu 00J1aaeT TUTAHAT OapHsl, M TJe IPUMEHSIETCS B TEXHUKE U MEIUKO-
OMOJIOTUYECKOM MpaKkTuKe?

123. Kaxkoit 00paboTKe MoABEpraroT TUTAHAT Oapus ISl IPUJIAYU €MY IThE303JICKTPHUECKIX
CBOMCTB?

124. Kakumu yHHKQJIBHBIMU CBOWCTBAMHU 00J1a/1al0T UMIUTAHTAHTHI U3 TPEXKAIBIIMEBOTO (oc-
dara, Caz(POa)2?

125. KakoBa TEeXHOJIOTHS U3TOTOBJICHUS M3ACIUH U3 TpeXKanbireBoro ocdara?

126. Kakum 00pa3zom mpugaetcs onpeesieHHas MOPUCTOCTh U3JIEHASIM U3 TPEXKATBIIUEBOTO
docdara?

127. I'me HaxoAWT MPUMEHEHHE KEpaMHKa Ha OCHOBE TpexKalibliueBoro ¢ocdara?

5. IlepeyeHb OCHOBHON U I0NOJIHUTEIbHON y4eOHOM JIUTepaTypbl, He0O0OX0AUMOH
JJIS1 OCBOCHMS IMCHUILTHHBI (MO1YJIsSA)

5.1 OcHoBHas JUTepaTypa:

1. Onumyk C. A., Hukutus B. A. [Ipukiagnas MexaHuka: OCHOBbI KOHCTPYKITHOHHBIX
MatepuainoB: yue0. mocodue. Kpacnomap: Kybanckuii roc. ya-1, 2016. 132 c.

2. B. A. Huxutun, B. I1. IIpoxopos, H. A. SIkoBenko. MarepuanoBeqeHue A1 MEIUKO-
Omosornyeckoi nmpakTuku: y4ued. mocoodue / Kpacuomap: Kybanckuii roc. yH-T, 2009. 122 c.

3. Tpymun }O.B. ®usnveckoe marepuanosenenue. — CII 6.: Hayka, 2000. —286c¢.

4. MarepuanoBenenue. TeXHOIOTHsSI KOHCTPYKIIMOHHBIX MaTepHalioB. YueOHOoe mocodue.
2-e uznanue, nepepadorannoe. [lox pen. B.C. Uepenuuuenko. — M.: Omera-J1, 2006. —752c.

5. Copokun, B.C. Matepuasibl ¥ 3J€MEHTHI JIEKTPOHHON TEXHUKH. AKTUBHBIE JTHUDJIEK-
TPUKH, MarHUTHBIE MaTEpUAJIbl, JIEMEHTHl 3JEKTPOHHOM TeXHUKU [DIeKTpOoHHBIN pecypc] :
yueb. nocodue / B.C. Copokun, b.JI. Antunos, H.I1. JlazapeBa. — OnextpoH. naH. — CaHKT-
[MerepOypr : Jlans, 2016. — 384 c¢. — Pexxum gocryma: https://e.lanbook.com/book/71735

6. BuomemumuHCcKoe MaTepuanoBeeHUE. YueOHoe mocodue it By3oB. [lox pex. Buxpo-
Ba C.II. -M.: I'opsiuas nmuuus-Tenexom, Panuo u cesa3e. 2006. —383c.

7. Omou M., Ixonc /.. Konctpykuuonnsie Matepuanisl. [lonHbiit kypc. YuebHOe moco-
6ue / M. Omibwu, [I. JIxonc — IlepeBon 3-ro anrauiickoro uznanus — Jonronpyansiii: M3natens-
ckuii qom «MuaTemnext», 2010. — 672 c.

8. Jlaxtus, FO. M. Marepuanoseanenue: yueonuk / F0.M. Jlaxtun, B.I1. JleonTseBa. — 3-¢
u31., mepepad. u gon.— Mocksa : Tpancnoptras kommanus, 2018. — 528 c.

5.2 lonotHUTEIbHASI JIUTEPaTypa:
1. Kannucrep V., PerBuu JI. MaTtepuanoBeneHue: OT TEXHOJIOTUU K IPUMEHEHHIO (MeTall-
761, KepaMuka, noinumepsl) / [lep. ¢ anri. nmox pen. Mankuna A. 5. — CII6 .: Hay4Hble OCHOBBI U
texunonoruu, 2011. — 896 c..
2 . Yepenaxun A.A. Matepuanosenenue. -M.: Axagemusi, 2004.- 253¢. 3. MacneHHUKOBa
I"'H. u np. Kepammdeckue marepuansl. - M.: Ctporimsaar, 1991. - 320c.
3. . bapunos C.M. buokepamuka Ha ocHOBe docharto kambiust M.: Hayka, 2005. — 204


https://e.lanbook.com/book/71735

c. 10. I'ynosin FO.A. ®U3MKO-XUMHUYECKHE OCHOBBI TEXHOJIOTUH cTekiia Bnagumup: TpaH3ut-
Hxc, 2008, — 736 c.

4. MarepuanoBeneHue. YUeOHUK AJIs BBICIINX TEXHUUECKUX y4eOHbIX 3aBeneHuid. [lon
pexn. B.H. ApzamacoBa. — M.: Mamunoctpoenue, 1986. —384c.

5. Jlaxtua FO.M. MeTamtoBeeHue U TepMuueckas o0padoTka METAIIOB. YUYeOHUK IS
BY30B. 3-¢ u3nanue. — M.: Meramnyprus, 1987. — 360c.

6. K. Yopaen HoBble nHTEIIEKTyalIbHBIE MaTEpHAIIBI M KOHCTPYKIHH. CBONCTBA U IIpUME-
Henne Mocksa: Texnocdepa, 2006. - 224c.

7. XuMu4decKasi TEXHOJIOTHS CTEKJIa U CUTAUIOB. YueOHUK 11 By30B. [lox pea. H.M. I1ag-

aymkuHa. - M.: Crpoiinznat, 1983. - 432c.

6. Ilepeyenn pecypcoB MH(POPMANUOHHO-TEJIEKOMMYHHUKAIIMOHHOI ceTu «UHTEP-
HeT», He00XOAMMBIX /IJISl OCBOECHUS TUCHHILIMHBI (MO1YJIs1)

http://library.kubsu.ru
www.biblioclub.ru
Referats.allbest.ru

7 MeToanueckue yKazaHus /151 00y4arIHUXCS 10 OCBOCHUI0 JUCHUIIIMHBI(MOLYJIs1)

Ne Kon-Bo | ®opma npen- | Cpoxu Bbl-
TeMEI Tema unu 3aanue TeKylen padoThl HACOB CTaBJICHIS e~ | HOJTHCHNIA
3yJbTaTOB
(nenenn)
1. Mexannueckue, (QU3NYECKHE, XUMHUUYECKHE U 14 VCTHBIN OTBET, 2
TEXHOJIOTMYECKUE CBOMCTBA METAJJIOB M CILIa- TEKCTOBBIH J10-
BOB. KOHCTpYKIIMOHHBIE METAJIJIBI U CIIABHI. KYMEHT
2. CTpyKTypHBIE COCTaBIISIOIINE IKEIE30yTIEPO- 10 TexcToBbIi 1
JIACTBIX CIUIABOB. XMMHUYECKHE CBOMCTBA JKEJe3a JIOKYMEHT
U yriiepoja
3. Menp 1 crijiaBEl HA OCHOBE MEIH. 14 VCTHBIN OTBET, 2
TEKCTOBBIN J10-
[IpuMeHeHre Meu U €€ CIUIABOB B PaIMOTEXHU- KYMEHT
K€ U DJICKTPOHHKE.
4. AIoOMUHUI, €ro CIIaBEI U CBOMCTBA. 14 TexcToBsIi 2
(aiin.
S. [Tnactnyeckue maccel. CTPyKTyphl JIMHEHHBIX, 14 YCTHBIN OTBET, 2
Pa3BETBIEHHBIX U CETUYATHIX MOJMMEPOB, UX OC- TEKCTOBBI J10-
HOBHBIE XUMHUYECKHE M (U3UKO-TEXHHUYECKUE KYMEHT
cBoiicTBa. JIOCTOMHCTBA M HEAOCTATKH ILIACT-
Macc.
6. ®dropomnactel. @Toporuiact-3 u @ropomact-4. 14 Y CTHBIN OTBET, 2
YHuKanpHble XMMHUECKHE CBOMCTBA (proporuia- TEKCTOBBIN J10-
CTOB M MX UCIIOJIb30BAHUE B PAAUOTEXHUKE U KYMEHT
OBITY.
7. Crekiioo0Opa3Hoe cocTtosiHue BemecTB. Kpucrai- 10 TekcToBbIf 1
JIOXMMUYECKOE OINHUCAHUE CTPOEHUS CTEKOJ.



http://www.twirpx.com/file/741463/
http://library.kubsu.ru/
http://www.biblioclub.ru/

Ne Kon-Bo | ®opma npen- | Cpoxu BbI-
TeMLL Tema unu 3a1aHue TeKyIeil paboThl 4ACOB CTaBJICHUA pE- |  IIOTHCHHA
3yJIbTaTOB
(nenenn)
KBaprueBoe crekiio, ero CTpykTypa, CBOHCTBa JOKYMEHT
8. MHOroKOMIIOHEHTHBIE CHIIMKaTHbIE CTEKIA. Oc- 10 TekcToBbIi 1
HOBHbIE (PM3UKO-XHMUYECKUE CBONCTBA CTEKOI. JOKYMEHT
Homenknarypa crekon. OnTuyeckue CTeKa.
Bnusinue okcumoB, BXOSIIUX B COCTaB CTEKIIA,
Ha CcBOIicTBa cTekoi. OKpaluBaHUe CTEKO.
9. Kepamunueckue matepuansl. TexHudyeckas xepa- 9,7 YCTHBIH OTBeT, 1
MuKa. TexHONOrusi H3rOTOBIICHUS Kepamuye- TEKCTOBBIH J10-
CKMX u3zenui. XMMUYECKHE CBOMCTBA KepaMu- KYMEHT
KH.
Hmozo | 109,7 14

8. MarepuanbHO-TeXHUYECKAs 0a3a, HeOOX0AUMAs ISl OCYLIeCTBJIEHHs 00pa30B
TeJbHOI'0 NPoLecca Mo JTUCHUILIMHE (MOIYJII0)

MarepuanbHO-TEXHHUECKOEe  O0OecreueHue  AUCHUILIMHBI
Ne Bun pabor
(MOIyJis) U OCHAIIIEHHOCTH
1. Jlexumonnsle 3anaTus | Ayaurtopust Ne206C, (kaOMHET) YKOMIUIEKTOBAHHAs CIIELM-
QIN3UPOBAHHOW MeOeNnbl0 M TEXHUYECKUMM CpeICTBAMU
00yudeHus
2. Jlaboparopusbie 3ans- | Aynutopus Ne 121C, 144C
THS
3. I'pynnoBeie Aynuropus Ne 206C, 114C
(MHIMBUyaTbHBIC)
KOHCYJIbTallu1
4. IIpomexyTouHas Aynuropus Ne206C
aTTecranus
S. CamocTosiTenbHas Kabuner ans caMocTosITeIbHOM pabOThI, OCHALLIEHHBIH KOM-
pabora NBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO ITOJKIIIOUEHUS K Ce-
TH «MHTEepHET», NPOrpaMMON HSKpPaHHOTO YBEJIWYEHUS U
00ecrneueHHbI JOCTYNOM B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-
oOpa3oBaTenbHyI0 cpeny yHuBepcurera Ne208c






