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Paboyas nporpamma aucuumauesl b1.0.19 «MarepuanoBeneHrue» COCTaBlIeHa B
COOTBETCTBHMM C  (elepalbHBIM  TIOCYAapCTBEHHBIM  00pa3oBaTeIbHBIM
cra"gapToM Beiciuero obpaszosanus (PI'OC BO) no HanpaBieHHIO MOATOTOBKH
12.03.04 «buoTexHuyeckre CHCTEMBI H TEXHOJIOTHL.

IIporpammy cocTaBuiI:

B.A. HuKuTHH, KaHI. TeXH. HAYK, ﬁ// /
JOLEHT Ka(eapsl ONMTOIEKTPOHUKH '

NOANHCH

Paboyas nporpamma auciuminael 51.0.19 «Marepuanosenenye» yTBepx/eHa Ha
3aceranud Kaeapsl onTodnekTpoHukH DT®, mportokon Ne 10 or 17 ampens
2020 . /
3aBeyromuil Kadeapoil ONToIEKTPOHUKH
I-p TEXH. HayK, npodeccop SAkoBenko H.A.

2 NoAMmUCh

Paboyas nporpamMma JHCHHUIUIMHEL 06CYXKI€HA Ha 3acelaHUU Kadeapsl
(u3MKA ¥ HHPOPMALIMOHHBIX CHCTEM, IPOTOK0 Ne 13 ot 20 ampens 2020 T.

3asenyromuit kadenpoii, 1-p hus.-Mar. Hayk,
npodeccop boratos H.M. (ot

TNOAITHCE

YTBepKIeHa Ha 3aceJaHWM  y4eOHO-METOIMYECKOH KOMHCCHH ¢bu3nKo-
TeXHH4YeCKOro (axysprera, mpoTokon Ne 9 ot 20 anpens 2020 T.

[Ipencenarens YMK OT® :
n-p $us.-Mat. Hayk, npodeccop Boratos H.M. ’{-’%-:

NOJIMHCH

PenienzenTsr:

Anynman ML, kauz. $us.-MaT. HayK, 3aM. Ha4aJIbHUKA 110 IPOEKTHOI paboTe
I'bY3 MUAI] M3 KK

Kornsrtos I'.®., 1-p ¢us.-mar. Hayk, 3aB. kadenpoi pagroGu3uKy 1
HaHOTEXHOJIOTHI



1 He.]'ll/l 1 3aJa491 U3YUYCHUSA TUCHUITIMHBI

1.1 deap AucuumiInHbl GopMupoBaHHEe KOMILJICKCA YCTOWYMBBIX 3HAHUH O MaTepHaiax
UCIOJIb3YEMBbIX B MEAMKO-OMOJIOTMYECKON MPAKTHKE, UX CTPYKTypax, PU3NUYECKUX, TEXHOJIOTU-
YECKUX U XMMHYECKHUX CBOWCTBAX.

1.2 3agaun AMCHMILUIMHBI 03HAKOMIICHHE CTYJACHTOB C MaTepUalaMy, TPUMEHSICMBIMHU B
MeIULNHE U OMOJIOTHH.

— W3y4YeHHUE CTPYKTYpPbl M OCHOBHBIX CBOWCTB MAaTEPHAJIOB, METOJOB HX IMOJIYYCHHS H
MapKUPOBKH;

— (hopMHpOBaHKE HABBIKOB MCIIOJb30BaHUS HOBBIX JIOCTH)KCHUH B 00J1aCTH KOHCTPYKI[H-
OHHBIX MaTEpPUAJIOB, MPAKTHYECKOTO HCIOJb30BAHUS PA3IMYHBIX MATEpUATIOB B MEIUIIMHE U
OMOJIOTHH C YUETOM UX (PU3HYCCKUX, XUMHUUCCKHX M TEXHOJOTHYCCKUX CBOMCTE,;

— FOTOBHOCTH BBITIONHSTH 33/IaHUS B 00JIACTU CEPTH(PUKAIIUN TEXHHYECKUX CPEJICTB, CH-
CTEM, MPOIIECCOB, O0OPYAOBAHUS U MATEPHUAJTIOB, CIIOCOOHOCTH MCITOJIB30BATh OCHOBBI SKOHOMH-
YECKUX 3HAHM MPH OlleHKE () PEKTUBHOCTH Pe3yabTATOB BHEAPEHUS HOBBIX KOHCTPYKITHOHHBIX
u buomarepuanos (I1K-14, OK-3).

1.3 MecTo AucuunjinHbl (MOAyJis) B CTPYKTYpe 00pa3oBaTeibHOM NPOrpaMMbl

Hucuunnuna «KoHCTpYKIIMOHHBIE M OMOMaTepHalbly OTHOCUTCS K BapHATUBHOM 4YacTH
broka 1 mo nampaBnenuto noarotoBku 12.03.04 buorexHuyeckue CUCTEMbl U TEXHOJOTHUU,
npoduns moarotoBku «MHKXEHEpHOE N1e710 B MEAMKO — OMOJIOTMYECKON MpaKTHUKe» y4eOHOro
IUIaHA.

JucuunnuHa 6a3upyeTcsl Ha 3HaHUSX, MMOJYYEHHBIX 110 CTaHIapTy OOIIEro cpeaHero oo-
pa3oBaHus, U SBISICTCS OCHOBOM TSI M3YUCHHSI CIISAYIONMUX TUCIUTUIMH: Y3JIbI U QJIEMEHTHI OHO-
TEXHUUYECKUX CUCTEM, MNIAHUPOBAHHUE OMOTEXHHUYECKOTO SKCIIEPUMEHTA, OCHOBBI KOHCTPYUPOBa-
HUS IPUOOPOB U U3IETNI MEIUITMHCKOTO Ha3HAYECHMsI, 0€30MMaCHOCTD KU3HEICSITEIbHOCTH.

3HaHus, NPUOOPETEHHBIE B Kypce MaTepuaaoBeIeHUs, HeOOXOIUMBI JIJIsl CO3/IaHUs IIU-
POKOT0 KJlacca YCTPONCTB AJIsl MEAULIUHBI U OMOJIOTUU M UX MPAaBUIBLHOTO IKCIITyaTUPOBAHHS.

1.4 IlepeyeHb MIaHNPYeMBbIX Pe3yJIbTATOB 00y4eHHs MO JMCUMILIMHE (MO1YJII0), CO-
OTHECEHHBIX € IVIAHMPYEMBbIMH Pe3yJIbTaTaMH 0CBOCHHUSI 00Pa30BaTeJIbHONH NPOrPaMMbI

N3yuenue naHHON yuyeOHON AMCUUIUIMHBI HANpaBiIeHO Ha (OpMHpOBaHUE y 00ydaro-
muxcs npopeccuonanbHbix komnereHuui (I11K)



No Wunexc | Conepxanue komiie- | B pesynbrare u3ydeHus ydeOHONM JUCHUIUIMHBL 00Y-

L. | KOMIe- | TeHIMH (nnu e€ ya- YaOLUECs] JOIKHBI

" | TeHIUM CTH) 3HATh yMeTh BJIA/IETh

1. I1K-14 | roTOBHOCTBIO BBINOJ- | OCHOBHBIE KOH- | IPUMEHATH MOIY- | METOJaMHU
HATH 33J]aHUs B O0JIa- | CTPYKIHMOHHBIC | YCHHBIE TEOPETU- | ONpPECIICHUS
cTu  ceprudukanuu | Ouomarepuaibl; | YeCKHE 3HAHUS K | (pU3MUecKuX,
TEXHUYECKHUX CPEJICTB, | UX  CBOWCTBA, | MPAKTHYECKOMY | XUMHUYECKUX U
cucTeM, IpOLEeccoB, | O0JAaCTH  MpH- | B3aUMOJEHCTBUIO | TEXHOJIOTUYE-
00OpYyZIOBaHUS M Ma- | MEHEHHUS H CIIO- | C pa3IMYHBIMHU CKUX CBOWCTB
TepUaoB. coObl  MoJryye- | OMOJIOIMYECKUMHU | KOHCTPYKIIH-

HUSL. 00BEKTaMHU U OHHBIX Mare-
cpelamu, uc- pHaioB c 1e-
M0JIb30BaTh He- b0 UX 000C-
00X0a1MBbIE U HOBAHHOTO
MOIXOAAIINE Ma- | IPUMEHEHUS
Tepuaibl B OHo- Ha MPaKTHKE.
MEIUITMHCKON
MIPAKTHKE.

2. OK-3 CIIOCOOHOCTBIO ~ HC- | OCHOBHBIC JKO- | OLICHUTH dPPEeK- | IKOHOMHUYE-
[0JIb30BaTh ~ OCHOBBI | HOMHUYECKHE TUBHOCTb pe- CKUMH 3HaHHU-
HSKOHOMHYECKMX 3HAa- | ()aKTOpBl  TPH | 3YJIBTATOB UC- MU TIpH Cep-
HUI B  pa3IUuHBIX | OLIEHKE H(QeK- | MoJb30BaHUs HO- | THU(UKaLHUHY,
chepax  KHU3HHIESA- | TABHOCTH  pe- | BBIX KOHCTPYK- npuoOpeTeHU
TEJIbHOCTU 3yJIbTaTOB MpH- | IUOHHBIX MaTe- U 3KCIUTyaTa-

MEHEHHUsSI HOBBIX | PHAJIOB B ME/IU- .  000pyno-
KOHCTPYKLMOH- | KO-OMoJo- BaHUS U Mare-
HBIX W OWOJO- | THYECKOU Mpak- pHaoB.
IMYECKHX MaTe- | THKE.
pHaIoB.

2. CTpyKTYpa H coiepKaHNe JUCIUIITHHBI

2.1 PacnipenesieHue TPyA0€MKOCTH JUCHUILIMHBI 110 BUIAM padoT

OO0mas Tpya0éMKOCTh JUCIHILINHBI cocTaBisieT 5 3ad.ed. (180 gacoB), ux pacmpenene-

HUE 1O BuJaM paboT TpeAcTaBlIeHO B  Tabiuie (onsn  cmyoenmos  ODO).




Bun yae6HO# paboThI Bcero CemecTpbl
9acoB
6

KonTakTHasi pabora, B TOM 4ucJe:
AyIMTOpHBIE 3aHATHS (BCEro): 64 64
3aHsATHS JICKIIMOHHOTO TUTIA 32 32
JlaGopaTopHbIe 3aHATHS 32 32
MNuas koHTaKTHAas padora:
KonTposb camocTositennbHOM padoThl (KCP) 6 6
[Tpomexxyrounas arrecrauus (MKP) B hopme s3x3amena 0,3 0,3
CamocTosiTesibHasi paboTa, B TOM YHCJIe:
CamocrosiTenbHas paboTa CTy/IeHTa 74 74
KoHTpOb 35,7 35,7
O01mas Tpya10eMKOCTh gac. 180 180

B TOM 4YHCJIe KOHTAKTHAas padoTa 70,3 70,3

3a4. ex 5 5

2.2 CTpyKTypa AUCHUIJIMHBI:

Pacnpenencuue BuI0B y4eOHOU pabOThI U MX TPYJOEMKOCTH TI0 pa3JieiaM JUCIUILTAHBI.
Pasnensl qucnuiuMHbl, H3ydaembie B 6 cemectpe (01 cmyoenmos ODO)

No KosngectBo yacoB
- AymutopHas CamocTrosiTenpHas
pas- HanmenoBanue pa3nenos
nena Bcero pabora pabora
J JIP | KCP CPC
1 2 3 4 5 7

Crpoenue mertamioB, nupQy3HoH-
HBIE TIPOIIECCH B MeTaiuie, GopMu-
pOBaHUE CTPYKTYpbl METAJIOB U
CIUIABOB TNPH  KPUCTAJUIA3ALINH,

1. |mnactuueckas nedopmarus, Baus-| 15 4 2 1 8
HHUE HarpeBa Ha CTPYKTYpYy M CBOK-
cTBa J1e()OpMUPOBAHHOTO MeTaa,
MEXaHUYECKHEe CBOWCTBA METAJIOB
U CIIJIABOB

5 KoOHCTpYKIIMOHHBIE ~ METaJUTBl | 16 4 4 8
CIJIaBBI

3 Teopuss ¥ TEXHONOTHS TepMHUUe- 11 5 3

" |ckoit 00paboTKH cTanu 1

4. |[XuMuKo-TepMuyeckas o0paboTKa | 14 2 4 8
Kaporpounsle, = U3HOCOCTOMKHUE,

5 |AHCTpYMEHTalbHbIE W IUTAMIO-| 43 4 8
BOYHBIE CILIABHI 1
Marepuansl i1 OMOJIOTHYECKUX

6.  |mpumenenwuit 18 4 6 8




KonnuecTtBo yacoB

Ne AyauTopHas CamocrogreapHas
pas- HaunmenoBanue pazienon
o Bcero pabota paborta
A J1 [P | KCP CPC
1 2 3 4 5 7
OcHoBHBIE  (DUBUKO-XUMHYECKHE
7 CBOMCTBAa KOHCTPYKIIMOHHBIX Ma- 16 4 4 8

TEpPUAJIOB JJIs1 IPUMEHEHUIN B OHMO-
JIOTUH U MEJULIMHE

Marepuansl Jii HUCKYCCTBEHHBIX
8. |cocymoB, kmamaHoB cepama, cy-| 20 4 6 8
CTaBHBIX U JIPYTHX MIPOTE30B

[Tpobnema coBMeCTUMOCTH OHOIIO-
9 |TMHMECKHX M TEXHHYECKUX MATePH-| 14 2 6 6
aJoB

Metoauka paboTBl CO CIIPABOYHOM
10. |nuTepaTypoii mo MarepuanoBene-| [ 2 4
HUIO

11. |IloaroroBka K SK3aMEHY

12. |Dk3ameH

Hmoeo no oucyuniune: 144 32 32 6 74

2.3 Coaep:xkaHue pa3iesioB JMCHUILIAHBI:

2.3.1 3aHATHA JeKINOHHOI0 THIIA

No HaumenoBanue Conepsxanue pasjaena dopma TEKYIIEro
pazzena KOHTPOJIA
1 2 3 4

1. |Crpoenne wmetan-| OOmas XapakTepucTuka MeTauioB. Tumel|3ammra Jj1laboparop-
J0B, JAU(PQY3UOH-| KPUCTAUIMYECKUX PEHIETOK METaIOB H|HBIX paboT, ompoc.
Hble TIpOILIeCCHl B| ajuloTponuyeckue Gopmbl. MexaHHUecKue,
Metaiie, (GopMu-| puMUEecKre, XMMHUYECKUE U TEXHOJIOTHYe-
pPOBaHME CTPYKTYpPbI| CKHE CBOMCTBA METAJUIOB U CIUIaBOB. Bius-
METAJIJIOB M CIUIa-| HUE HarpeBa Ha CTPYKTYpy M CBOWCTBa Je-
BOB IIpH KpHUCTaJ-| (POPMHPOBAHHOTO METaIA.

JIU3aluy, IUIacTH-
yeckas  Jedopma-
s, BIIMSIHHE
HarpeBa Ha CTPYK-
Typy ¥ CBOWCTBa
ne(pOpMHUPOBAHHOTO
MeTalljga, MeXaHU-
YEeCKHME  CBOMCTBa
METAUIOB M CIUIa-
BOB

2.  |Konctpykuuonusie | KOHCTpYKIIMOHHBIE MeTaJUIbl M CIUIaBbl.|3amuTa  Jgaboparop-
MeTallyIbl U criaBbl | UyryH, (akTopsl, BIUSIONIME HA MEXaHUYe- | HbIX padoT, ompoc.

CKHE CBOICTBA UyTryHOB. Bunbl 1 Mmapku uy-
T'YHOB: Oe€Jblil, cepblif, JIUTEHHBINH, mepe-




NENbHBIN.

Menp 1 cruiaBel Ha OCHOBE Menu. JlaTyHu
X COCTaB, MapKu, CBOMCTBA M MpPUMEHE-
Hue. OJIOBSIHHbBIC, ATFOMUHUEBBIC, KPEMHU-
CTBIE, CBUHIIOBBIC U OCpUILINEBbIC OPOH3HI.
Hx cocraB, Mapku, (pU3NYECKUE, XHUMHYEC-
CKHME U TEXHOJIOTMYECKUE CBOMCTBA U IMpPHU-
MEHEHUE.

Teopus u TexHoIIO-
rusg  TEPMHUYECKOU
00paboTKu CTaNIH

XKenesoyrnepoauctoie criaBbl. CTpyKTyp-
HBIE COCTaBIIOLIUE KEJIEC30YTIEPOAUCTBIX
CIUIaBOB. BimsHue nmpumecedl Ha CBOMCTBA
YIJI€POJUCTBIX CILUIABOB.

@pOHTaIBHBINI OIIPOC.

XUMHKO-
TepMUYecKas obpa-
0OTKa

BbicokonpouyHble 4yr'yHBl € IIapOBUIHBIM
rpaduToM, KOBKHE U aHTHU(PPUKIHMOHHBIE
yyryHsl. [lpumenenue uyryHoB. Bnusnue
XHUMHKO-TEPMHUYECKONW 00pabOTKH Ha CBOMA-
CTBa yIJIEPOJUCTBIX CILIABOB.

3ammra  Jaboparop-
HBIX paloT, Ompoc.

JKaponpounsle, wus-

ANMIOMHUHUN M ero cIiuiaBbl. JluteliHble H

@pOHTAIBHBIN OIIPOC.

HOCOCTOWKHE, WH-| nedopMUpyeMble CIIaBbl HAa OCHOBE aio-
CTPYMCHTAJIbHBIC M| MHUHUA. I[ypaJIIOMI/IHI)I, CIlJIaB aBHaJlb, BbI-
[ITAMIIOBOYHBIE COKOIIPOYHBIE ATIOMUHHUEBBIC CIUIABBI, KO-
CILTaBbI BOYHBIE M JKAPONPOYHBIC ATFOMHUHHCBBIC
CIUIaBbl UX MEXaHUYECKHE U aHTUKOPO3H-
OHHBIE CBOWCTBA.
Marepuansi s CTekJIo KaK KOHCTPYKIIMOHHBIM Martepual.|3ammTa Jaboparop-
OMOJOTHYECKHUX Creknoo0Opa3HOe  COCTOSHHUE  BEMIECTB.|HBIX paboT, OMpoc.
IIPUMEHEHUN Kpucramnoxummuyeckoe oOnucaHue CTpoe-

Hus crekoil. KBapieBoe cTekio, ero cTpyk-
Typa, CBOICTBa W NMPHUMEHEHHE B MEIHKO-
OHMOJIOrN4YECKON PAKTHKE.

Axpunoractel.  [Tonumernnmerakpuiar
KaK 3aMEHHUTENIb OOBIYHOTO CHIMKATHOT'O
crekya. CBoiCcTBa MOJUMETUIIMETAaKpUIaTa
M €ro HCHOJb30BaHHE B MCIHUIIMHE U TEX-
nuke. [IXB, nommyperansl, UX CBOWCTBA U
o0jacTu MPUMEHEHHUS.

OcHOBHBIE (PU3UKO-
XUMHYSCKHE CBOM-
CTBa KOHCTPYKIIH-
OHHBIX MaTEPHAJIOB
JUIsT TIPUMEHEHUH B
OHMOJIOTHM U MEIH-

MenuuuHcKoe CTeKsI0. XUMHUYECKH U Tep-
MHUYECKH cTolKoe crexsio. CTekino menu-
nuHCKoe TapHoe. CTEeKJIO A aMIyd, Mpo-
OUPOK, MIMPHIIOB U (PIIAKOHOB.

[IpumeHeHne KepaMHUYEeCKUX MaTepHalioB B
PEHTTEHOBCKON M YJIBTPa3ByKOBOM MeJu-

3ammra saboparop-
HBIX paloT, Ompoc.




OUHC

IMHCKOW JUArHOCTUYECKOW U U3MEPUTEIb-
HOU anmaparype.

Oxcup aFOMHUHHSI €T0 YHUKAIbHBIE (U3H-
KO-XHUMHUYECKHE CBOMCTBA M MCIIOJIb30BaHUE
B MEJIMKO-OMOJIOTMYECKON npaktuke. Tura-
HaT Oapwuisi, €ro UCIOJIb30BAaHUE B MEIUITNHE
M TEXHHUKE.

Marepuaibl U1
HCKYCCTBEHHBIX CO-
CylIOB,  KJIAIlaHOB
cep/lla, CyCTaBHBIX
U JPYTUX MPOTE30B

Tutan ero yHHKaJIbHbIE CBOWCTBA U MC-
M0JIb30BaHUEC B OMOJOTMHM M MEIUIIMHE.
[IpumeHeHue TUTaHa B TPaBMATOJIOTUU M
oproneauu. CycTaBHbIE U JIPyTU€ MPOTE3bI
Ha OCHOBE THTaHa M €ro CIjaBoB. TuraH
KaK YHUKAQJIbHBI KOHCTPYKIIMOHHBI Mare-
puan JJis  MPOU3BOJCTBA  MEIUIIMHCKOU
TEXHUKA W HHCTPYMEHTOB. IIpumeHeHue
TUTaHa B cromatosioruu, ¥Y3U, odranbpmo-
JIOTHH.

®dropornactel.  Proporact-3 u - Propo-
mwiact-4. YHUKajdbHBIE CBOWCTBa (TOpO-
IJIaCTOB M HUX HCIIOJIb30BaHUE B MEAMKO-
OMOJIOTUYECKONW MpPAaKTHKE, B TEXHUKE U
OBITY.

BosokHa ¢ ocoObiMu cBOWCTBaAaMH. AHTH-
MHUKPOOHBIC TOJHUBUHUJICIIHPTOBBIC BOJIOK-
Ha. BoslokHa eTHIaH U UX MCIOJIb30BAHUE
MIPH U3TOTOBIIEHUU MPOTE30B KPOBEHOCHBIX
COCY/IOB W TEPEBA30YHBIX MaTCPUAIIOB.
BenkoBble BoloKHA M uX cBo¥cTBa. Kamma-
TC€HOBOE BOJIOKHO - COBPEMCHHBIN 3aMCHHU-
TEJb KETTyTA.

Kepamuyeckrie WMIIAHTAaHTBI W3 TpeEX-
KajblMeBoro ¢ocdara, UX CBoWcTBA U
MIPUMEHUMOCTb B XUPYPTUU U OPTONEIUH.

3ammra sabopaTop-
HBIX paboT, orpoc.

[Tpobnema coBme-
CTUMOCTH  OHOJIO-
THUYCCKUX U TCXHU-
YECKMX MaTepPHajIoB

Hemerannmmdeckre KOHCTPYKIIMOHHBIE Ma-
tepuansl. [lnactuyeckue maccol. CTpyKTY-
PBI THHEWHBIX, PA3BETBICHHBIX U CETYATHIX
MOJIMMEPOB M WX OCHOBHBIE (hHU3UKO-
TEXHUYECKHE CBOMCTBA. JlOCTOMHCTBA U He-
JIOCTAaTKHU IUIACTMACC, X COBMECTUMOCTDH C
OHOJIOTHYECKUMH O0BEKTAMH.

Axpunonnactel.  I[lonumernnMmerakpuiar
Kak 3aMEHHUTEIb OOBIYHOIO0 CHIIMKATHOTO
crexsa. CBOMCTBa MOJUMETHUIIMETAKpUIaTa
U €ro HCHOJb30BaHHE B MEIHUIIMHE U TeX-
Huke. [IXB, nmonmyperansl, UX CBOWCTBA U

3ammra saboparop-
HBIX paboT, orpoc.




KepaMuKa.

00JIaCTH IPUMEHEHHS.

Kep AMHUYCCKUE MaTCpHaJIbl. Texunyeckas

PaMHUYCCKUX HBﬂeHHﬁ. CoBMECTUMOCTh Ke-
PaMUYCCKUX U OHOJIOTHYECKUX Marcpua-

TexHOoIornsI M3rOTOBJICHUS Ke-

OMOJOTUYECKUX U TEXHUIECKUX
MaTepuasoB

JIy4CHUH, CBOMCTBA U COBMECTH-
MOCTb C OMOJIOTHYECKHMMH TKaHs-
MHU.

JIOB.

10. |Meroamka paboTbl| MeTtoauka pabOThl CO CIIPABOYHOM JUTEpa-|Icce, (HPOHTAIBHBIN

CO CIIPaBOYHOM JIU-| Typo#l MO MaTepuaIoBEICHUIO orpoc.
Teparypoil 1mo Ma-
TEepPHUAIOBEICHUIO
2.3.2 3aHATHS CEMHHAPCKOI0 THIA
CeMuHapckue 3aHATUS — HE TIPEyCMOTPEHBI
2.3.3 JlabopaTopHbIe 3aHITHSA
No HaumenoBanue HaumenoBanue 1abopatopHeix pa- | dDopma TeKyIiero
B paznena 60T KOHTPOJIS
1 |2 3 4

1. Crtpoenue metaiios, 1uddys3u- (OcHOBBI MeTaiiorpaduu, onTuye- | 3ammuTa 1adoparop-
OHHBIE MIPOIIECCH B METAJUIE,  |CKHE U3MEPEHUS KPUCTAIUTMYECKON HBIX paboT.
dbopMupOBaHUE CTPYKTYpPhI ME- |CTPYKTYpBI MeTaiioB. M3mepenue
TAJIJIOB U CIJIABOB MIPU KPH- JaMeTpa JIYHKH, ITOJTy4aeMoi
CTAJTM3allUH, TIACTHYECKas TBEPAOMEPOM.
nedopmanus, BIMSHIE HarpeBa
Ha CTPYKTYpPY U CBOMCTBa Jie-

(GhopMHUPOBAHHOTO METAJLIa, ME-
XaHUYECKHEe CBOICTBA METAJIOB
¥ CIIJIaBOB

2. KoncTpyknmonnsie metayuibl 1 (HaHeceHue MIeHOK aoMUHKA Ha | 3aiuTa Jjaboparop-
CILIaBbI CTEKJISTHHBIC TIOJITIOKKH. HBIX padoT.

3. XuMuKo-TepMuyeckas oopa- | Tepmuueckoe BakyyMHOE HaHece- | 3aiuTa J1abopatop-
0oTKa HUE METAUTMYECKHX TUICHOK. HBIX paboT.

4. Martepuansl ans 6uonorude-  (M3rotoBineHHe KEpaMUYECKOTO 3amura aboparop-
CKHX TIPUMEHEHUH UMIUIAaHTaHTa KOCTH METOJIOM HBIX paboT.

[ITMKEPHOTO JTUTHSI.

S. OcHoBHbIE PU3HKO-XxUMHUeckue|OnpeneneHne MUKpOTBEPIOCTH 3amura mabopaTop-
CBOMCTBa KOHCTPYKIIMOHHBIX  [MaTepUasoB. HBIX padoT.
MaTepHaloB JUIsl IPUMEHEHUN B
OHOJIOTUH U METUITIHE

6. Martepuansl 1yt UICKycCTBeH-  |(CHHTE3 JIETKOIIABKOTO O0pOCH- 3ammra mabopaTop-
HBIX COCYJIOB, KJIAIIAHOB CEPJI- |[TMKATHOTO CTEKJIA. HBIX PadoT.

113, CYCTaBHBIX M IPYTHX TIPOTe-
30B
7. [IpobGnema coBMECTUMOCTH Kepamuka u cTekino, MeToasl o- | 3ammra JadopaTop-

HBIX paboT.




2.3.4 IlpumepHasi TeMaTHKA KyPCOBbIX padoT (IIPOEKTOB)
KypcoBbie paboThl — HE IPELYCMOTPEHBI

2.4 TlepeuyeHb Y4eOHO-METOANYECKOTO O0eceyeHHus IJisl CAMOCTOATEIBLHOH pPadoThI
00y4aroIUXCH M0 JUCHUILIMHE (MOTYJII0)

Haumenosanue
pasnena

[lepedeHpb yueOHO-METOJUUECKOTO 00CCIICUCHHS
JUCIHIUIMHBI 1O BBITIOJIHEHUIO CAMOCTOSTEIBHOM
paboThI

2

3

Crtpoenue wmetamioB, aud@dy3noH-
HBIC TIPOIECCHI B MeTauie, (OopMU-
pOBaHHE CTPYKTYpbl METalIOB H
CIUTaBOB INPU KPUCTAJLTU3AINH, TIIa-
cTuueckas naedopmanus, BIHUSHHE
HarpeBa Ha CTPYKTYpy U CBOWMCTBa
neOpMUPOBAHHOTO METajlia, Mexa-
HUYECKHE CBOMCTBA METAVIOB M
CILTIaBOB.

Onumiyk C. A., Hukutun B. A. [Ipuknagnas me-
XaHHUKA: OCHOBBI KOHCTPYKIIMOHHBIX MaTEPHAIIOB:
yue0. mocodbue. Kpacnogap: Kybanckuii roc. yH-T,
2016. 132 c.

Hukurtun B. A., [Ipoxopos B. II.,. SlkoBenko H. A.
MarepuanoBeaeHue 11l MEAUKO-OMO0IOTHIEeCKON
npakTuKu: yued. mocooue / Kpacnomap: Kyban-
ckuii roc. yH-T, 2009. 122 c.

Tpymun FO.B. ®usnueckoe maTtepuaioBeieHUE. —
CII 6.: Hayxka, 2000. — 286c.

Omou M., Ixonc JI.. KoHCTpyKIIMOHHbBIE MaTepu-
anbl. [lomHbiii kypc. YueOHoe mocobue, nepeBos 3-
ro aHriauickoro m3manus / M. — JlonronpyaHbIii:
Uznarensckuii mom «HTEIeKkT», 2010. — 672 C.

Marepuanosenenue. TeXHONIOIMS KOHCTPYKIIMOH-
HBIX MaTepuaioB. YueOHoe mocodue. 2-e n3iaHue,
nepepaboranHoe. [lox pen. B.C. YUepenuuueHko. —
M.: Omera-JI, 2006. — 752c.

bruomenuuuHckoe MatepuanoBeieHue. YueoHoe
nocobue jyist By30B. [lox pen. Buxposa C.I1. -M.:
I'opstuas nuaus-Tenexom, Paguo u cBass. 2006. —
383c.

KoHcTpykninoHHbie
CIUIaBBI.

METAIIbI n

K. Yopnen. HoBble nHTEIIIEKTYaIbHBIE MATEPUATIBI
u KoHcTpykiuu. CBoiicTBa U npuMeHeHne Mockaa:
Texnocdepa, 2006. - 224c.

Kammucrep V., PerBuu JI. MarepuanoBenenue: ot
TEXHOJIOTUH K MPUMEHEHUIO (MeTaJUIbl, KEpaMuKa,
noaumepsl) / [lep. ¢ anrin. nox pen. Mankuna A. S1.
— CII6 .: Hayunbie ocHOBBI U TexHOJOTHH, 2011.
— 896 c.

Yepenaxun A.A. Marepuanosenenue. -M.: Aka-




nemust, 2004.- 253c.

Teopus ¥ TEXHOJIOTUS TEPMHUUECKOU
00paboOTKH CTaJIH.

Ombu M., JIxonc /.. KoHCTpyKIIMOHHBIE MaTepu-
anbl. [lonmueii Kype. YuebHoe nmocobue, nepeBos 3-
ro aHrmickoro usnanus / M. — JloaronpyaHbiii:
Hznarensckuii oM «HTEmIEKT, 2010. — 672 C.

XHUMHKO-TepMHUUYEcKas 00paboTKa.

Martepuanosenenue. TeXHONIOIHsSI KOHCTPYKIIMOH-
HBIX MaTepuayoB. Y4yeOHoe nocobue. 2-e u3iaHue,
nepepaborannoe. [lox pen. B.C. UepenuuueHko. —
M.: Omera-JI, 2006. — 752c.

JKapornpouHslie, U3HOCOCTOMKHE, UH-
CTPYMEHTAJIbHBIE U IITAMIIOBOYHBIC
CILIaBBHI.

Marepuanosenenue. TexXHOIOTHsI KOHCTPYKIIMOH-
HBIX MaTepuayoB. Y4yeOHoe nocobue. 2-e u3gaHue,
nepepadortanHoe. Ilox pen. B.C. UepennuueHko. —
M.: Omera-JI, 2006. — 752c.

Marepuaibl OMOJIOTUYECKHUX

MPUMEHEHUM.

JJIA

Onumyk C. A., Hukutun B. A. Ilpukiagnas me-
XaHHUKA: OCHOBBI KOHCTPYKIIMOHHBIX MaTE€PHAJIOB:
yue0. mocobue. Kpacnogap: Kybanckwuii roc. yH-T,
2016. 132 c.

B. A. Huxutus, B. I1. IIpoxopos, H. A. fIxoBeHko.
MartepuanoBeneHue sl MEIUKO-OHOI0THIeCKON
npakTuku: yued. mocooue / Kpacnonap: Kyban-
ckuii roc. yH-T, 2009. 122 c.

[Ien6u Ix. CTpykTypa, CBOMCTBA U TEXHOJIOTHS
crekia: Ilep. ¢ aurn. E.®. Measenesa. —M.: Mup,
2006. —288c.

OcHoBHbIE (bU3NKO-XUMHYECKHE
CBOMCTBA KOHCTPYKIIMOHHBIX MaTe-
pHayoB AJs TNpPUMEHEHUH B OMOJIO-
MU U MEIUIIMHE.

Kammucrep V., Persuu /I. Marepuanosenenue: ot
TEXHOJIOTUH K IPUMEHEHHIO (METaJUIbl, KepaMUKa,
nosnuMmepsl) / Ilep. ¢ anrn. nox pen. Mankuna A. S1.
— CII6 .: Hayunble ocHOBBI U TexHOJ0rHH, 2011.
— 896 c.

Marepuansl 11 HCKYCCTBEHHBIX CO-
CyJI0B, KJIAIIaHOB CEp/La, CYCTaBHBIX
U JPYTUX MPOTE30B.

Onumyk C. A., Hukutun B. A. Ilpuknannas me-
XaHUKA: OCHOBBI KOHCTPYKIIMOHHBIX MaTePUAIIOB:
yueb. nocobue. Kpacnonap: Kybanckuii roc. yH-T,
2016. 132 c.

buomenuumnackoe MaTepuanoBeeHue. YueOHoe
noco6ue 1ist By30B. [lon pen. Buxposa C.I1. -M.:
I"opsiuas munus-Tenekom, Panro u cBs3b. 2006. —




383c.

9. |IIpo6nema coBmectumoctu Ounono-|Onumyk C. A., Hukutun B. A. [lpuknagnas me-
THYECKUX U TEXHMUYECKUMX MaTepHua-|XaHHWKa: OCHOBBI KOHCTPYKIIMOHHBIX MAaTEPHAIIOB:
JIOB. yue6. nocobue. Kpacnogap: Kybanckwuii roc. yu-t,
2016. 132 c.

Hukurtun B. A., [Ipoxopos B. I1., SIxoBenko H. A..
MarepuanoBeaenue 11l MEAUKO-OMOIOTHIECKON
npakTuku: yueb. mocooue / Kpacnomap: Kyban-
ckuii roc. yH-T, 2009. 122 c.

[Ien6u JIx. CTpykTypa, CBOMCTBA U TEXHOJIOTHS
crekia: Ilep. ¢ aurn. E.®. Measenesa. —M.: Mup,
2006. —288c.

10. |Merommka paboOTBI CO CIpaBOYHOM| HHTEpHET pecypcChl, JIEKTPOHHBIC OMOITHOTEKH.
JUTEpPaTypoil MO MaTepualioBelie-
HUIO.

3. O6pa3oBaTe/ibHbIE TEXHOJIOTHH
1. Onucanus mabopaTOpPHBIX PadOT MO MaTEPHATIOBEACHUIO.

2. JJabopaTopHoe 0060py10BaHKE 110 U3YUCHHUIO CBONCTB MaTEPHAJIOB.

3. IHTEepHET U AJIEKTPOHHBIE OMOINOTEKHY.

4. OueHoYHBIE cpeCcTBA A/l TEKYIero KOHTPOJIs YCIeBaeMOCTH M IIPOMEKYTOYHOI
arrecTauuu
4.1 ®oHJ OLIEHOYHBIX CPeJICTB A5 NPOBe/leHNs TeKyllel aTTecTauuu
KoHTpoIibHBIE BOIIPOCHI

1. OOmias xapakTepuUCTHKa METAJIOB. XapaKTepHble CBOMCTBA METAJIJIOB, KIACCU(PHUKALIS Me-
TaJUIOB, aTOMHO-KPUCTAININYECKOE CTPOEHNE METAJUIOB, TUIIBI KPUCTAIUIMYECKUX PEIIETOK
METaJlIOB, aJUIOTPOIIHS.

2. CaoiicTBa MeTa/IOB. MexXaHNYeCKHE CBOMCTBA M METOJIBI HX OIPEICIICHUS, TEXHOJIOTHIC-
ckue, pu3nyeckre u XuMHUUECKHe CBOMCTBA METAJLIOB.

3. Keneszoyrnepoaucteie cruiaBbl. CBoicTBa kene3a u yriepoaa. CTpyKTypHBIE COCTaBIISIO-
IIM€ 5KEJIEe30yTIePOUCTBIX CIJIAaBOB: ayCTEHUT, (EPPUT, LIEMEHTHUT, IEPIINT, JIeAeOypHUT.

4. VYraepoauctelie cTany. BiusHue NoCTOSIHHBIX IPUMECEl Ha CBOMCTBA YTIEPOJUCTBIX CTajeH.
Knaccugukarus, MapkiupoBKa U IPUMEHEHHE YTIIEPOANUCTBIX CTaleH.

5. UyryH. BausHue nocTOSHHBIX TpUMeEcel Ha CBOWCTBA YyryHa. Bupl 4yryHOB U UX MapKu-
pOBKa.

6. Menp u criiaBbl Ha ee ocHOBE. JIaTyHH 1 X cBolicTBa. BpOH3HI M MX CBOCTBA.

7. ANOMMHUH M CIUIaBbI Ha €ro ocHOBe. JIuTeitHble U AeopMupyemMble CIUIaBbl UX CBOMCTBA,
MapKHpOBKA U IPUMEHEHHE

8. TwuraH ¥ cIJIaBbl Ha €r0 OCHOBE, HUTHHOI. Mcronb30BaHue TUTaHA U €T0 CINIABOB B MEHKO-
OMOJOTHYECKON MTPAKTHKE.

9. Hemerannuuecknue KOHCTPYKIIMOHHBIE MaTepHaibl U UX Kiaccudukanus. [lnactuueckue
MAacchl UX CTPYKTYpa, CBOICTBA U KJIacCU(UKALIUS.

10. OcHoBHbIe BUbI 1acTuueckux mMacc. [lonuatusen u ero coiicta. [lonunponunex, noau-
CTUPOJI, IEHOIUIACT, aKPUJIOIIACT, IOJINYPETAH UX CBOMCTBA U MPUMEHEHNE.

11. droponnacTel UX CTPYKTYypa, CBOMCTBA M 00JaCTH PUMEHEHHUs (B TOM YHCIIE U B METUKO-
OMOJIOTHYECKOM MPAKTHKE).



12. Bosnokna ¢ ocoObiMu cBoMcTBamu. Kiaccudukaiiys OMOI0THYeCKH aKTUBHBIX BOJIOKOH U HX

cBoricTBa. CiocoOBI pUAaHUsT BOJIOKHAM OMOJIOTMYECKH aKTUBHBIX CBOMCTB. AHTUMHUKPOO-
HBIC BOJIOKHA U OEITKOBBIC BOJIOKHA.

13. Crekiio u ero coiicTBa. U3NKO-XUMUYECKOE CTPOCHUEC CUIIMKATHBIX CTCKOJI. Me,Z[I/IHI/IHCKOG

CTEKJIO €T0 CBOMCTBA U IIPUMEHEHUE.

14. Texnuueckas KE€paMHUKa 1 TEXHOJIOTHA €€ IMOJIYUCHHUA. OKCI/II[ AJIJIOMHMHUA 1 TUTAHAT 6ap1/1;1

10.

11.

12.
13.
14.
15.
16.

17.

UX CBOICTBa 1 00JacTu nmpuMeHeHus. Kepamuka Ha OCHOBE TpexKalbIIueBoro gocara ee
JIOCTOMHCTBA U IIPUMEHEHHUE.

4.2 ®oH/I OLIEHOYHBIX CPECTB /ISl MPOBeIeHUsI MPOMEKYTOYHOH aTTecTAlNU

Kakumu 0CHOBHBIMH CBOMCTBAMHU 00JIANAKOT METAJIIBI?

[Toyemy ynCTBIC METAILIBI PEKO UCIIOJIB3YIOTCS B KQUeCTBE KOHCTPYKIIMOHHBIX MaTepra-
JI0B?

Uro HazeiBaetes (azoii cuctemsl? [IpuBenure nmpumep nByxdaszHoro criasa. Uto Takoe
CTPYKTypa MeTaiuia, ciuiaBa? YTto Takoe MUKpPO- U MAKPOCTPYKTypa?

HaﬁTe KJ'IaCCI/I(bI/IKaI_[I/IIO MCTAJIJIOB, IPUMCHSICMBIX B TEXHUKE?
Kakne MeTaibsl OTHOCSTCS K ‘IepHBIM? Kax moApa3aACIIr0TCA HBCTHBIC METaJUIbI?

Kakwne Tena Ha3pIBarOTCSA aMOp(i)HI)IMI/I, KaKNeC — KPUCTATINIMUCCKUMHU, KaK 3aBHUCAT UX CBOM-
CTBa OT UX KpHCT&HHH‘I@CKOﬁ CTPYKTypBI? Kakwne Temma Ha3pIBarOTCS IMOJIUKPUCTAIIINYC-
CKHMH, YTO TAaKO€ KBaSI/II/I?»OTpOHI/IH?

Ha3zoBute Hanbosee pacnpocTpaHEeHHbIE KPUCTAJUINYECKUE PELIETKH, BO3HUKAIOIUE B
polecce KpUCTAIM3alMK METAUIOB U CIUIaBoB. KakuMu napameTpamMu XapakTepu3yroTcs
KPUCTAIJINYECKHUE PEILIETKU?

Uro Takoe ajsIoTpONnus U Kak 0003HaYal0TCs pa3IMuHble aNIOTponrueckue Gopmbl?

Ilepeuncnure OCHOBHbIE MEXaHUYECKHE CBOMCTBA MeTa/uI0B. Kakue BUbI NCIIBITAHUN
MIPUMEHSIIOT JIJIs ONIpe/IeTICHHS] MEXaHUYECKUX CBOMCTB MeTaioB? UTo Takoe MpOYHOCTbD,
YIIPYTOCTb, IIaCTUYHOCTH? Kakne MexaHn4ecKkue CBOMCTBA MOXKHO ONPENENIUTD U3 J1a-
rpaMMBbl pacTsKEHUI?

Yro Takoe YCTAJIOCTHOC PA3PYLHICHUC MeTamia? Uro takoe TBCPAOCTh MAaTCpUaAJIa U KaK €€
I/IBMCp}II-OT? HazoBute MmeToanl HU3MCPCHUS TBEPAOCTHU.

HepeqnanTe OCHOBHBIC TCXHOJIOTHYECCKHCE, (1)H31/I‘~I€CKI/I€ 1 XUMHYECKHE CBOMCTBA METa-
JIOB.

OxapakTepu3yiTe CBOMCTBA KeJle3a U yIriiepoa.

B kakux Moau@uKanusx MOXeT HaXOJUThCS JKEIe30 B TBEPAOM COCTOSIHHH?
Kakue cTpyKkTypHBIE COCTaBISIONINE UMEIOT KEIEe30YTIEPOAUCTHIC CIITIaBHI,
KaKHMH CBOMCTBAMH OHHU 001a1ar0T?

Kakwne nocTosiHHBIC M CITy9aliHbIe IPUMECH TOMHUMO JKelle3a M YTiiepoia CoAepKaT yrie-
POIHCTHIC CTATH?

Kak BIHSIOT IIOCTOSIHHBIE IMpUMECH Ha CBOMCTBaA YrJIIepoaAuCThIX craei?



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

24.
25.
26.
217.
28.
29.

30.
31.
32.

33.

34.

35.
36.
37.

38.

39.

40.
41.

Kakne nmpumecn Ha3bIBatOTCS CKPBITBIMU U KaK OHH BJIMSIOT HAa CBOMCTBA CTaIM?

[To kakuM TpU3HAKAM KIACCH(PHUIIMPYIOTCS YTIIEPOIUCTHIC CTATN?

Ha xakue rpynmsl moipa3aesisitoTes YriAepOAUCThIE CTaTl OOBIKHOBEHHOTO KayecTBa?
JlaiTe XapaKTEepUCTUKY Ka4eCTBEHHBIX YIIIEPOAUCTBIX KOHCTPYKIIMOHHBIX CTaJEH.
Kak o603HauaroTcs U r/1e NPUMEHSI0TCS HHCTPYMEHTAJIbHBIE YTICPOAUCThIE CTATH?

Kakue cranu Ha3bpIBalOTCS JIETUPOBAHHBIMU, KAKUMU XUMUUYECKUMU AJIEMEHTAaMH OHHU Jie-
THPYIOTCS, U KAKUMHU CBOWCTBaMH 001a1at0T?

Kakne 0003HaueHMs MPUHATHI AJIS1 PA3TUUHBIX JIETUPYIOMINX 100aBOK?

Kak mapkupytorcs cranu?

Yro Takoe LieMEeHTalus CTalll, U [yl 4Yero OHa IPUMEHSIeTCs ?

Ha kaxue Kj1acchbl 10 COCTaBY JIENATCS HEPIKABEIOIUE CTallU, U TJ1e OHU IPUMEHSIOTCS?
Kakoii crinaB xenesa ¢ yriiepoJoM Ha3bIBA€TCsl UyTyHOM?

B kakom coctrosiHuu HaxoauTcs yriaepon B uyryne? Kakue ¢opmbl rpadura BcTpedarorcs B
9yTr'yHe, ¥ KaK 3TO BJIMSIET Ha CBOMCTBA uyryHa? Kak BIHSIOT IOCTOSIHHBIC IPUMECH HA
CBOMCTBa YyryHa?

OT KaKMX OCHOBHBIX ()aKTOPOB 3aBUCSAT MEXaHHUYECKHE CBOWCTBA UyryHa?
Kaxue BUbI UyTyHOB CYIIECTBYIOT, UX MapKHUPOBKA, CBOMCTBA U IPUMEHEHHE?

Kakumu oCHOBHBIME CBOMCTBaMH 00J1a/1a€T ME/Ib, KAK MAPKUPYETCS, U TJI€ OHA IIPUMEHSI-
ercs’?

Kaxkue crimaBbl Mei CyIIECTBYIOT, M KaK OHU MapKUPYIOTCS?

Kaxkwne craBel MEH HA3bIBAIOTCS J'IaTYHSIMI/I? Kakne JIATYHU HA3BIBAIOTCA IPOCTBIMH, Ka-
KHUEC — CHGI_II/IaJ'IBHBIMI/I? Kaxnmm AOIMMOJIHUTCIIbHBIMHA 3JIEMCHTAMU JICTUPYIOTCA JIATYHU, U
KaK 3TO CKa3bhIBAeTCS HA UX CBOMCTBA? F,Z[e ITPUMCHSIOTCA J'IaTYHI/I?

Kakue cnnaBbr MCIH HA3bIBAIOTCs 6p0H3aMI/I, KaK OHU MapKUpYrOTCs, U TAC HpI/IMeHSIIOTCH?
Kak MeHsr0TCS MeXaHUUECKHUE CBOMCTBA 6pOH3 B 3aBUCHUMOCTHU OT COACPIKAHUSA onosa?

Kak MEHSIOTCS MEXaHUYECKHE U XMMUYECKHE CBOMCTBA OC30JI0BSIHHBIX 6pOH3 B 3aBUCHUMO-
CTHU OT COACPIKAHUS AJIFOMUHUA, 6epI/IJ'IJ'II/I$I, CBHHIIA U erMHI/Iﬂ?

Kakumu ocHOBHBIMU CBOMCTBaMHU 00J1aJa€T AIFOMUHUN, KaK MAPKUPYETCS, U TJE MpUMe-
HAETCS?

Ha kakue rpynmsl noapa3aenstorcs aTlOMUHUEBBIE CILIABBI IO CBOMM TEXHOJIOTHYECKUM
cBoiictBam?

Kak Ha3pIBatoTCs CruiaBbl aTFOMUHUSA C KPEMHHUEM?

Kakue xumMudeckue 3J1eMEHTEI HCIOJIB3YIOTCA OJIA MOJIYYCHHUA JINTEUHBIX CIIJIaBOB, U Ka-
KHMH CBOMCTBaMHU OHU 06J'Ia,[[aIOT?



42.

43.

44,
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50.
51.

52.

53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.

66.
67.

Ha xaxue rpynmsl noapasaenstoTcs [eopMupyeMble aTlOMUHUEBBIE CIIIABBI B 3aBUCHMO-
CTH OT COCTaBa, METOAOB 00PaOOTKU U MPUMEHEHUS?

Kak naszwiBaroTcs craBel cuctemMbl Al-Cu-Mg, kak 0HE 0003HAYAIOTCS, TJ€ MPUMEHSIOTCS,
M KaKOBBI MX CBOMCTBA?

OxapaKTepI/ByﬁTe CIIJIaBBI aBHaJlb, BBICOKOIIPOYHBIC AJIIOMUHHUEBLIC CILIIaBbl, KOBOYHEIC U
KapOoIIpOYHbIC AJIFOMHUHHUEBEBIC CILJIABbl UX MCXAHUYCCKHUE U AaHTUKOPO3HMOHHBIC CBOMCTBA.

Kakumu ocHOBHBIMM CBOMCTBaMH 00J1a/1a€T TUTaH, KaK MapKUPYETCsl, U T1e IPUMEHseTCs?
Kakwne amorponuueckue Mo (pUKAUN UMEET TUTaH?

Kakue npumecu sBISIFOTCSI BpEAHBIMHU U1 TUTAHA?

Kakumy XuMHU4YeCKMMU 3JIEMEHTAMU JIETUPYIOT TUTaH JUIsl IOIY4YEHHUS CIIJIaBOB?

[Touemy TMTaH HaXOJUT MIUPOKOE IPUMEHEHHUE B MeAULIUHE?

UYTo M3roTaBiIMBalOT U3 TUTAHA U €r0 CIIJIABOB AJIs IPUMEHEHUS B MEJUIIMHE U Onoaoruu?

HazoBurte IMPUMEPLI UCITIOJIB30BAHWA TUTAHA U €I'0 CIIABOB B CTOMATOJIOTMHU U OCI)TaJII)MO-
JIOTHH.

Kakumu cBolictBamu o6nazaeT ciiaB TH, kakue XuMHU4YeCcKUe DJIEMEHTHI BXOJAT B €I'0 CO-
cras?

['ne B TexHUKE U B MEAUKO-OMOJIOTHUYECKON ITPAKTUKE UCTIONB3yeTcs criaB TH?
Kakue Marepuansl Ha3bIBaIOTCSI HEMETAJUIMUYECKUMU?

[lepeuncnute OCHOBHBIE TPYIIBI HEMETATUYECKIUX MAaTEPHUATIOB.

Kakue Marepuansl Ha3bIBaOT IIACTUYECKUMU MAaCCAMU WJTU TJIACTUKAMU?
Kakumu npocTpaHCTBEHHBIMU PELIETKAMU 00JIaJa0T TIaCTUKN?

Kaxkue BemiecTBa Ha3pIBaIOTCS MOTUMEpaMu?

Yem oTiinyaroTcsi KapOOoIeHbIE MOIUMEPHI OT reTEPOLEITHBIX ?

Kaxkue nmonumepHbie BelecTBa Ha3bIBAIOTCS CHHTETUYECKUMH CMOJIaMu?

J1ig Kakux 1esnei UCroNb3YITCS HAIOTHUTENN U IIACTU(PUKATOPHI?

B ueM oTiinune Mexay TEPMOIUIACTUYHBIMU U TEPMOPEAKTUBHBIMU IJIACTUKAMU?
HazoBute ocHOBHBIE (hr3HUECKHE, XUMUUYECKHE U TEXHOJIOTUYECKUE CBOWCTBA MJIACTUKOB.
Hamumrre xumudeckyio GopmMyiy u CTPYKTYPY TMOJIHITHIICHA.

Kak mony4aroT mosiM3TUIeH BHICOKOTO, CPETHETO U HU3KOTO JaBJIEHUS, U KAKOBBI €r0
cBoiicTBa?

KaxoBbr AOCTOMHCTBA U HEAOCTATKHU IMOJIUIIPOINUIICHA, U TAC €TI0 HpI/IMCH}IIOT?

KaxoBbsl xumuueckasi popMyIia, CTpyKTypa U CBOMCTBA MOJIMCTUPOIA, 00JIacTH €ro mpumMe-
"Heuug?



68.

69.
70.
71.

72.
73.
74.

75.
76.

77.
78.
79.

80.
81.

82.
83.

84.
85.

86.

87.
88.
89.
90.

91.

qTO TakKo€ IICHOIIIIAaCT, KAKMMH YHI/IKa.HBHBIMI/I CBOﬁCTBaMH OH OGJIaIIaCT nrac HpI/IMeHHeT-
cs?

Kaxkoit ctpykTypoii 06s1aatoT GToporuiacTel, 1 KAKUMH YHUKAJIbHBIMH CBOMCTBaAMU?
Uewm otnuyarorcs propormact-3 u Gproporuiact-4, 1 KakOBBI MX 00IIIHME CBOWCTBA?

Hazosure obmactu npuMmeHeHus pToporiacToB B ObITY, B TEXHUKE U B MEIUKO-
OMO0JIOTNYECKOi paKTHKe?

[Ipu xakux ycioBUsAX (TOPOITIACTHI OKA3bIBAIOT CBOE TOKCHUYECKOE eicTBHE?
Kakyro cTpyKTypy UMEIOT aKpHIIOILUIACThI, KAKOBBI MX CBOMCTBA U /1€ OHU MPUMEHSIOTCA?

KaxoBbl CBOMCTBA MOJIMMETUIIMETAKPUIIATA U €TI0 UCIIOIb30BAHUE B TEXHUKE U MEJIUKO-
O6uosIorn4ecKoil npakTuke?

[Momuxmopsunmi (ITXB), cBoiicTBa, 00;1acTH MPUMEHEHHSI, TOKCHYHOCTb.

Kakwne miacTiuky OTHOCSTCS K OJTUypeTaHaM, KaKMMH CBOWCTBAMH OHH OOJIaJIafo0T, U TC
MIPUMEHSIIOTCS?

Ilepeuncaure BoaoKHA, 00JIaAIOIIME OCOOBIMU CBOMCTBAMHU U 00JIACTU UX IPUMEHEHMS.
Kakue Bos0OKHa Ha3bIBAOTCSA OMOJIOTMYECKU AKTUBHBIMU U I'/1€ OHU MCIIOJIB3YIOTCS?

HazoBurte HGO6XOIII/IMI>I€ YCJIOBUA TPOSABIICHUS TCPAICBTUYCCKOT'O I[GﬁCTBHSI Oouoaoruue-
CKH aKTHUBHBIX BOJIOKOH.

Kaknmu cioco6amu MOKHO IPUIATh BOJIOKHAM OMOJIOTUYECKH aKTUBHBIE CBOHCTBA?

Kakoii crioco6 npuganust BOJIOKHAM OMOJIOTHYECKONH aKTHBHOCTH MO3BOJISIET MOTYYHUTh BO-
JIOKHA ¢ 0oJiee JJIUTEIbHON TEPaneBTUYECKON aKTUBHOCTBIO?

KakoBa cTpykTypa MoJIMBUHUIICIUPTOBBIX BOJOKOH?

Kakue aHTI/IMI/IKp06HHe MOJIMBUHUJICITUPTOBBIC BOJIOKHA ITOJYIHWJI HA3BAHUC JICTUJIAH, Ka-
KOBBI HX CBOMCTBA?

Kaxk uccnenytor aHTUMHUKPOOHYIO aKTUBHOCTB BOJIOKOH JIETHJIaH?

IIepeuncinre BO3MOXKHbBIE MEAUKAMEHTO3HBIE IIpENapaThl HOHHO3AKPEILICHHBIE B TI0JIH-
MepHoi matpuue [IBC Boi0oKOH.

Kakwne BooKHa HapsIy C MOJIMBUHUICTTUPTOBBIMHI BOJIOKHAMH UCIIOJIB3YIOTCSI B METUKO-
OMOJIOrMYECKON MPAaKTUKE?

Kaxum YHUKAJIbHBIM CBOMCTBOM O6J'Ia,I[aIOT KaJJIar€CHOBBIC BOJIOKHA, U I'/IC UX HpI/IMeHSIIOT?
YeM KaJlJIareHOBBIEC BOJIOKHA JIyquie KCTFYTa?
Kakue BC€IICCTBA HA3BIBAIOTCs CTCKJ’I006pa3HLIMI/I?

Kakum siBJIsieTcst pOCTPaHCTBEHHOE PACTIONOKEHUE YACTHIL BEIIECTBA, HAXO/ISAIIETOCs B
CTEKJI000pa3HOM COCTOSIHUU?

JaiiTe onpenenenue OIUKHETO U JATBHETO TOPSIKOB PACIIOIOKEHHUS aTOMOB B CTPYKTYpE
CTEKOJI.
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Ha3zoBuTte 0cOOEHHOCTH B KPUCTAJUINYECKOM CTPOEHHH CTEKOJI.
UYro co0oif mpeacTaBIseT AIeMEHTapHast KPUCTAJUINYECKAs TYeKa CHIIMKATHBIX CTEKOJI?
Kakyro kprcTaminyecKkyro peneTky UMeeT KpUCTaNInYeCKU KBapi?

Yem oTiiMyaeTcs KpucTajinyeckas penieTka KpucTalIndeckoro KBapia oT Kpucrauinye-
CKOM pellIeTKH KBapleBOro CTeKia?

Kakxumu cBoiicTBaMu o6naz[a10T KpI/ICTaJ'IJII/I‘IeCKI/Iﬁ KBapI 1 KBapue€BO€ CTCKIIO, U I'I€ OHU
IMPHUMCEHAIOTCA B TCXHUKEC U MG,Z[HKO'6HOJIOFH‘ICCKOI>1 HpaKTI/IKe?

Kakue xuMnueckue 371eMeHThl Ha3bIBAIOTCS CTEKJIO00pa30BaTeIsIMU U TIOYeMy?
Kaxue MoHBI B cOCTaBE CTEKOJ Ha3bIBAIOT MOCTHUKOBBIMU ?
[lepeuncnnre ocHOBHBIE (PU3UKO-XHUMUYECKHE CBOWCTBA CHIIMKATHBIX CTEKOJL.

Kakue xuMuyeckue 3J1€MEeHThI, BXOSIIUE B COCTaB CTEKOJI, Ha3bIBalOTCS MOAM(UKaTOpa-
MU U 11ouemy?

YTo MOKHO CKa3aTh O MPOYHOCTH CBSI3U MOAM(PUKATOP — KUCIOPOA U CTEKII000pa30BaTeb
— KHUCIIOPOJ] B CTPYKTYpE cTeKna?

Kakwue crekna Ha3hIBalOTCS ONTHYSCKMMM CTEKJIaMH ?

KaK BIUAKOT OKCHUABI, BXOAAIIMEC B COCTaB CTCKOJI, HA UX (1)I/I3I/I‘~IGCKI/IC, XUMHUYCCKHEC U OII-
TAYECKHUE CBOUCTBA?

Kakue cyimecTByr0T METO/IbI OKPAILIMBAHUS CTEKOJL.

Kakwne creknonsaenns H3roTaBIMBaloT U3 MEIUIIMHCKOr0 cTekia’?
Kakue TpeboBanus mpeIbaBIsSIOTCS K MEAUIIMHCKUM CTEKJIaM?
[lepeunciure OCHOBHBIE MAPKU MEAUITUHCKUX CTEKON?

Kakue Mapku cTeKOJ UCTIOIB3YIOTCS JIsl H3TOTOBJICHUS aMITYJT, IITIPUIIOB U (h1aKOHOB?
Kakumu cmiocobamu HAHOCAT HAIMUCH HA CTEKIITHHYIO MTOCYy?

Y U3MEPUTEIIBHOW amnmapaType.

Uro Takoe kepamuka?

N3 kakux a3 cocTouT kepaMu4eckuii Mmarepuan’?

Kaxkue BuibI KepaMUKH CyIIECTBYOT?

Uto Takoe TexHUYECKass Kepamuka?

[Tepeunciute OCHOBHBIE CBOMCTBA KEPAMUYECKUX U3ICTTUMN.

KaxoBa TexHOJI0TUs NOTyYeHNs] KEPAMUYECKUX U3AEIUH, B UEM €€ IPEUMYLIECTBA IEPE]]
JIPYTUMH TEXHOJIOTUSMH?

[Touemy KepaMuKa HaXOIUT LIMPOKOE MPUMEHEHUE B TEXHUKE U B MEIMKO-OMOIOTUYECKOM
paKTuke?



118. B ueM 3akiaroyaeTcsi yHUKaIbHOCTh (DM3HKO-XUMHUECKHX CBOMCTB OKCHIA aTFOMUHUS?
119. T'me ucmosib3yeTcsi OKCHJT ATFOMUHUS B TEXHUKE U MEIUKO-OMOJIOTUIECKON TIPAKTHKE?
120. Kakwue npupoaHble MUHEpAIIbI COJIEPKAT OKCHJI ATFOMUHUS?

121. Yro mpencrapnser coOoii TuTaHat Oapus’?

122. Kakumu cBoiicTBamMH 00JaJaeT TUTaHAT Oapus, U I7ie IPUMEHSIETCS B TEXHUKE U MEJIUKO-
O6uosIorn4eckoii npakTuxe?

123. Kaxoit 00paboTKe MoaABEpraroT TUTAHAT OApHUs JUIsl MPUIAYU €MY IThE303JICKTPHUSCKUX
CBOMCTB?

124. KaxkuMu yHHKQJIbHBIMU CBOWCTBAMHU 00J1a/Ial0T UMIUTAHTAHTHI U3 TPEXKAIBIUEBOTO POC-
¢ara, Caz(PO4)2?

125. KakoBa TeXHOJOTHS M3TOTOBJICHUS U3ICTUI U3 TpeXKaiabIueBoro docdara?

126. Kakum 00pa3oM mpumaeTcst onpeaeaeHHas HOPUCTOCTh U3ACIHIM U3 TPEXKAIBIIUEBOTO
docdara?

127. T'ne HaxoIUT MpUMEHEHUE KEpaMHUKa Ha OCHOBE TPEXKaIbIIMEeBOTo ocdara?

5. IlepevyeHb OCHOBHOIi M JOMOJHHUTEILHOW y4eOHOUH JHTEPaTypbl, HEOOXOAUMOI
JJIS OCBOCHM S JUCHMILIMHBI (MOXYJIS)

5.1 OcHoBHasi IMTEpPaTypa:

1. Onumyk C. A., Hukutun B. A. [Ipuknannas MexaHuka: OCHOBBI KOHCTPYKIIMOHHBIX
MaTepuaioB: yueo. mocodue. Kpacuomap: Kybanckwuii roc. yu-t, 2016. 132 c.

2. B. A. Hukutun, B. I1. [Ipoxopos, H. A. fIkoBenko. MarepuaiaoBeieHHE 111 MEIUKO-
Ouonornyeckoi nmpaktuku: yued. nocodue / Kpacnonap: Kybanckuii roc. yn-t, 2009. 122 c.

3. Tpywmwun F0.B. ®usnueckoe matepuanosenenue. — CII 6.: Hayka, 2000. — 286c¢.

4. MarepuanoBeaenue. TeXHOIOTHsI KOHCTPYKLIMOHHBIX MaTepHalioB. YueOHoe nocobue.
2-e uznanue, nepepadorannoe. [lox pexn. B.C. Yepennuuenko. — M.: Omera-JI, 2006. — 752c.

5. Copokun, B.C. Matepuasibl 1 3J€MEHTHI JIEKTPOHHOU TEXHUKUA. AKTHUBHBIC TUDIJICK-
TPUKHM, MarHUTHbIE MaTepHalbl, SJIEMEHThl JIEKTPOHHOW TEXHHKHU [DJIEKTPOHHBIA pecypc] :
yue0. mocodue / B.C. Copokun, b.JI. Antunos, H.I1. JIazapeBa. — DnektpoH. gaH. — CaHKT-
[TerepOypr : Jlans, 2016. — 384 c. — Pexwum mocrtyma: https://e.lanbook.com/book/71735

6. BuomemuimHCKOe MaTepuanoBeaecHUE. YueOHoe mocodue s By30B. [log pen. Buxpo-
Ba C.I1. -M.: T'opsiuas nunus-Tenexom, Paaro u csa3p. 2006. —383c.

7. 2mou M., Ixonc [l.. Konctpykuronnsie matepuansl. [lomubrit kype. YuebHoe moco-
6ue / M. Dmibwm, J1. Jlxouc — IlepeBoxa 3-ro anriuiickoro usnanus — Jlonronpyaustit: M3narens-
ckuit moMm «uTemnext», 2010. — 672 c.

8. Jlaxtun, 0. M. Marepuanosenenue: yueonuk / FO.M. Jlaxtun, B.I1. JleonTbeBa. — 3-¢
u3]1., nepepad. u non.— Mocksa : Tpancnoptras komnanus, 2018. — 528 c.

5.2 JlonoJIHUTEIbHAS JIUTEPaTypa:
1. Kamnmuctep VY., PerBuu JI. MarepuanoBeneHne: OT TEXHOJIOTHU K TIPUMEHEHHIO (MeTal-
JIB1, KepaMuKa, nmonumepsl) / Ilep. ¢ anrn. nox pea. Mankuna A. S1. — CII6 .: Hay4ynbie OCHOBBI 1
texHojyiornu, 2011. — 896 c..
2. Yepenaxun A.A. Marepuanosenenue. -M.: Akanemus, 2004.- 253¢c. 3.  MacneHHHKOBa
I''H. un ap. Kepamnaeckne matepuaisl. - M.: Crpoiinzaar, 1991. - 320c.
3. . bapunoB C.M. buokepamuka Ha ocHOBe (pocdaroB kanbiust M.: Hayka, 2005. — 204


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

c. 10. I'ymosn FO.A. ®u3NKO-XMMUYECKHE OCHOBBI TEXHOJIOIMH cTekia Bnangumup: TpaH3ut-
Uxke, 2008, — 736 c.

4. MarepuanoBeicHHe. YUYeOHHUK Ui BBICIIMX TEXHHYECKHX YUeOHBIX 3aBeneHuid. [lon
pen. b.H. Ap3amacoBa. — M.: MamuHoctpoenue, 1986. — 384c.

5. Jlaxtun FO.M. MeramnoBenenue u tepMuyeckas oopaboTka METayuioB. YUYEOHHUK JUIS
BY30B.  3-e¢ uzmanue. — M.: Meramnyprus, 1987. — 360c.

6. K. Yopaen HoBble nHTEIIEKTYalIbHBIE MaTepHalIbl M KOHCTpYKIMH. CBOMCTBA U TpHMe-
Henue Mocksa: Texnocdepa, 2006. - 224c.

7. XuMudeckasi TEXHOJIOTHS CTEKJIa U CUTAIIOB. Y4eOHUK /i By30B. [lon pen. H.M. Ilag-
aymkuHa. - M.: Ctpoiuznat, 1983. - 432c.

6. IlepeyeHnb pecypcoB MHGOPMAIHOHHO-TEJEKOMMYHHKANMOHHON ceTn «WHTep-
HeT», He0OXOJUMBbIX JIJISI 0CBOEHUSI JUCHUILIMHBI (MOTYJIsl)

http://library.kubsu.ru

www.biblioclub.ru

Referats.allbest.ru

7 MeTtoanueckue yKa3zaHHus /1Jis1 00y4Yal0OMMXCsl 10 OCBOEHHIO THCHMIIJIMHBI(MO/YJIs1)

Ne Kon-Bo | ®opma npen- | Cpoxu Bbl-
TeMBI Tema unu 3afanue TeKymie padboTsl 4ACOB CTaBIICHMA pe- | HOJTHCHIA
3yJbTAaTOB
(Henenn)
1. Mexanndeckue, (u3MYeCKUe, XUMHUYECKHE H 14 VY CTHEIN OTBeT, 2
TEXHOJIOTHYSCKHNE CBOMCTBA METAaJIJIOB M CILjIa- TEKCTOBBIU J10-
BOB. KOHCTpYKIIMOHHBIE METAJIJIBI U CILJIABHI. KYMEHT
2. CTpyKTypHBIE COCTaBISIOIINE IKEJIE30yTiIepo- 10 TekcToBbIi 1
JIMCTHIX CIIJIAaBOB. XMMHYECKHE CBOMCTBA JKelie3a JIOKYMEHT
U yriepoja
3. Mens ¥ criiaBbl Ha OCHOBE MEIH. 14 Y CTHBIN OTBET, 2
TEKCTOBBIU J10-
[IpumeHneHue Meu U €€ CIIJIaBOB B PaIMOTEXHU- KYMEHT
K€ U DJICKTPOHHKE.
4. AnoMUHMH, €ro CILIaBbl U CBOICTBA. 14 TexcToBEII 2
(aii.
S. [Tnactnueckue maccel. CTPyKTypbl JUHEHHBIX, 14 VY CTHBIN OTBET, 2
Pa3BETBIEHHBIX U CETYATHIX MOJMMEPOB, UX OC- TEKCTOBBIH J10-
HOBHBIE XUMHYECKHE M (PUIUKO-TEXHUUYECKHE KYMEHT
cBoiicTBa. JIOCTOMHCTBA W HEAOCTAaTKH IIJaCT-
Macc.
6. ®dTopomnactel. @Toporutact-3 u dropormact-4. 14 Y CTHBIN OTBET, 2
YHUKanbHBIE XUMHUECKHUE CBOMCTBA (pTOpOoILIa- TEKCTOBBIN J10-
CTOB M MX HUCIIOJIb30BAHNUE B PAJUOTEXHUKE U KYMEHT
ObITY.
7. Crexnoobpa3Hoe cocTosiHue BemecTB. Kpucrai- 10 TexcToBbrit 1
JIOXMMHMYECKOE OINKMCAHUE CTPOCHMSI CTEKOJ.



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

Ne Kon-Bo | ®opma npen- | Cpoxu Bbl-
TeMBI Tema unu 3a7anue TeKyIe padboTsl - CTaBJICHHA pe- TTOTHCHHA
3yJbTaTOB
(menenn)
KBapiueBoe cTekio, ero cTpykrypa, CBOMCTBa JIOKYMEHT
8. MHOroKOMNOHEHTHBIE CUIMKaTHBIE CTEKIA. Oc- 10 TekcToBbIi 1
HOBHBIC (PM3UKO-XMMHYECKHUE CBOMCTBA CTEKOI. JIOKYMEHT
Homenknarypa crekos. OnTu4eckue cTekia.
BnusiHue okcuioB, BXOJAIIMX B COCTAB CTEKIIA,
Ha cBoicTBa cTekos. OKpaluBaHUE CTEKOI.
9. Kepamnueckue marepuansl. TexHuuyeckas kepa- 9,7 VYcTHBIN OTBET, 1
MHKa. TexHONOruss H3roTOBJIECHUS KEpamuye- TEKCTOBBIN J10-
CKUX M3enuii. XMMHUYECKUE CBOMCTBA KE€paMU- KYMEHT
KH.
Hmozo | 109,7 14

8. MarepuajibHO-TeXHHYecKass 0a3a, HeoOXogumasi s

OCYHIECTBJICHUA 06p330B

TeJbHOI'0 NPoLecca Mo TUCHHILIMHE (MOYJII0)

No Bz paGot MarepuanbHO-TEXHUYECKOE OOecrnedyeHue AUCLUIUIMHBI
(MoOmyJsl) M OCHAIIEHHOCTD
1. Jlexuuonusie 3ausaTusa | Aynutopus Ne206C, (kabuHeT) yKOMIUIEKTOBaHHAs CHEIU-
aNU3MPOBAaHHOM MeOeNnbl0 U TEXHUUYECKHMMH CpeJcTBaMu
o0y4eHus
2. JlaGopartopubie 3aHsa- | Aymutopust Ne 114C
TUs
3. I'pynnossie Aynautopus Ne 206C, 114C
(MHIUBUYyaTbHBIE)
KOHCYJIbTaIIUU
4. IIpomexyTouHas Aynutopus Ne206C
aTTecTalus
5. CamocrosTenbHas Kabuner nms camocToaTenbHOM paboThl, OCHAIIEHHBIH KOM-
pabora MBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MTOAKIIIOYEHUS K Ce-
™M «MHTEpHET», NPOrpaMMON HSKPaHHOTO YBEJIWYEHUS U
00ecrevyeHHbI JOCTYIOM B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-
o0Opa3oBaTenbHyI0 cpeny yHuBepcurera Ne208c






