MununcrepeTBo 06pazosanusa 1 Hayku Poccuiickon denepaimn
denepanbHOE rocyIapcTBeHHOE OHKETHOE 00Pa30BaTENbHOE YUPEIKACHUE
BBICIIET0 00pa30BaHUA
«Ky0baHckuii rocy 1apCTBEHHbIH YHUBEPCUTETY

PABOYAS ITIPOT'PAMMA JIMCLUTIIMHBI
51.0.16 MATEPUAJIOBE/IEHUE

MHIEKC M HAMMEHOBATHE JIMCIMITIMHBI B COOTBETCTBHHA C }"‘{L’ﬁlrﬁaIM TUIaHoOM

Hanpagnenne noaroToBKH/CHeUaIbHOCTh
12.03.04 buorexHHYeCKHe CHCTEMbI H TeXHOJIOIHH

HanpasnenHocTs (ipodulib)
«MHxenepHoe 1eJ10 B MEAUKO — OHOJIOrHYEeCKOH MPaKTHKE»

dopma 00yueHus ouHast

Kpacuopnap 2024



Pabouas mporpamma aucuunanHel b1.0.16 MatepuanoBeneHue coctaBjieHa B COOTBET-
creuu ¢ DeepanbHbIM FOCY 1APCTBEHHBIM 00pPa30BaTeNbHBIM CTAHAAPTOM BbICLIErO 00pasoBa-
HUA 00 HarpasaeHuio noaroToBku 12.03.04 buorexHUYECKHE CHCTEMbI H TEXHOJIOIHH

[IporpaMmy cOCTaBMI & le\ B, A HuxutuH, KAaHIMOAT TEXHUYECKMX HAYK, IOLEHT Ka-
(enpbl onToaneKTPOHUKK (r3uKo-TexHUUecKoro (akynbrera Kyol'y.

3asenyromuii kadenpoi (paspaborunka) - H. A. SlxoBenko
« l2» Pl 2024 r. s/«_/ﬁy,ﬁ,; OO L fv\/f)"

Pafouas nporpamma obcyskaeHa Ha 3acenanin kadeapbl GU3HKH 0 HHOOPMALUMOHHBIX CHCTEM

« (g » 04 JYr. nporokon Ne ([T

3apenyomuii kadeapoit GU3MKM MU UHPOPMALIMOHHBIX CUCTEM ’A}/;—;\_. H. M. Boraros

VTBepKIeHa Ha 3acelaHiy y4eOHO-METOIMYECKON KOMUCCHH (haKybTeTa
« (£ » O 2024 r nporokon Ne 45

Ilpencenarens YMK dakynbrera m H. M. Boraros

PenensenTsr:
Pomanos A A, kana. ¢pu3.-mat. Hayk, Hay4Hbiil corpyauuk AQ «HITK «Mepay.

WUcaes B.A., n-p ¢us.-mar. Hayk, npodeccop kadenpsl TeOpeTHuecKoil GU3UKH U KOMIBIOTED-
HbIX TexHonorui PI'BOY BO «KyoI'Y»



1 Llesu v 3a1aun H3yYeHUs AHCIHILIHHbI

1.1 Heab AHCHHUNIHHBI HOPMUPOBAHUE KOMILIEKCA YCTOWYMBBIX 3HAHUH O
MaTepuasax, UCTIOJIb3yeMbIX B MeIMKO-OUOI0rHueckoil NpakThke, UX CTPYKTypax,
(pU3MYECKHUX, TEXHOJIOIMUECKHX U XUMHUYECKUX CBOMCTBAX.

1.2 3ajauu AMCUHIUIHHBI O3HAKOMIIEHUE CTYAEHTOB C MarepuaiaMu, Ipu-
MEHSIEMbIMH B MEIUIMHE U OUOJIOTHH:
— U3yUYeHHE CTPYKTYPbl U OCHOBHBIX CBOMCTB MaTepUalioB, METOJIOB UX MOJIYYECHHUS
U MapKUPOBKHM;
— (¢opmMupoBaHHe HaBbIKOB MCIOJb30BAHUS HOBBIX JIOCTHKEHHMH B 00JIACTH KOH-
CTPYKLUHOHHBIX MaTepHUaJIOB, NIPAKTUYECKOr0 UCTIONB30BAHUS Pa3IUYHbIX MaTepu-
ajl0B B MeJIMLIMHE U OMOJIOTHH C YU4E€TOM MX (PU3UUECKUX, XUMUUECKUX U TEXHOJIO-
I'MYECKHUX CBOMCTB;
— [IPUMEHEHHE 3HAHUS MaTEMAaTUKN B HHIKEHEPHOM MPaKTUKE NMPU MOJCIIMPOBAHKH
OMOTEXHUYECKUX CHCTEM;
— NPUMEHEHHUE 3HaHUSI €CTECTBEHHBIX HAyK B MHKEHEPHOM NMpPaKTUKE MPOEKTUPO-
BaHUsl OMOTEXHHUYECKHX CHCTEM M MEAMLIMHCKUX M3/EIHIl;
— NMpUMeHeHHe OOIIeUHKEHEePHbIe 3HAHKS B UHIKEHEPHOM NeATelIbHOCTH JUIs aHa-
JIM3a U TIPOEKTUPOBAHMSI OMOTEXHUUYECKHUX CUCTEM, MEMLIMHCKUX M3eUil

OIIK-1.1 Ilpumensier 3HaHus MaTeMaTHKH B HHIKEHEPHOH NPaKTHKE NPH MOJCIHPOBAHHH GHO-
TEXHUYECKHX CHCTEM;

OIIK-1.2 Tlpumensier 3HaHUsS €CTECTBEHHBIX HAYK B MHIKCHEPHOH [IPAKTHKE TTPOCKTUPOBAHMS
6[-]()'I‘CX}‘IH'-EBCKHX CHCTEM U MCIHMIUHHCKUX M3JIC/INH

OIlK-1.3 Tlpumenser oGmieHHkKeHepHbIE 3HAHUS B MHKEHEPHOI JESTENLHOCTH JUIS aHAIH3a 1
NPOCKTUPOBAHUS OHOTEXHUUECKUX CHCTEM, MEIMLIMHCKUX HM3JIe/IHi

1.3 MeeTo aucunnianusl (Moay.is) B CTPYKTYpe 00pa3oBaTe/ibHOMH Npo-
rpaMMBbl

Huciunnuna «MarepuanoBeneHney» OTHOCHTCS K 06s13aTebHOIM uacTi Biio-
ka | 1o Hanpasnenuto noarotosku 12.03.04 BUOTeXHHYECKHE CHCTEMBI M TEXHO-

JIOruH, NpoQuie noAroToBkd «MHKEHEpHOE [e0 B MEIHKO — GHOJOMHYECKON
NPaKTHKE» y4eOHOTo IiaHa.

Hucuunnuna 6asupyercs Ha 3HAHUAX, HOTYYEHHBIX MO cTaHjapry oduiero
Cpe/IHero obpas’oBaHus, U SIBIISETCS OCHOBOM /sl M3y4eHMUs CHEAYIOLIMX IUCIH-
TUTH! Y371kl W 3JIeMEHTbI OMOTEXHMYECKHMX CHUCTEM, MIAHMPOBAHHE GUOTEXHUUE-

CKOT'O SKCNEPUMEHTA, OCHOBBI KOHCTPYUPOBAHHUSI IPUOOPOB M U3JETUI MU H-
CKOro HasHa4YeHUsl, 0€30MacCHOCTD KU3HEAEATEIbHOCTH.

3HaHusl, IpUOGPETEHHbIC B Kypce MaTepHanoBeaeHH s, HeOOXO UMb [Isl CO-
3Matusl LIMPOKOro Kacca yCTPOHCTB AUl MEAMLMHbLI U OHONIOrUWK ¥ MX NPABHIIb-
HOI'O DKCIITyaTUPOBaHMs.



1.4 IlepedyeHb MIAHHPYeMBbIX pe3yabTaTOB 00y4eHHs MO AHCUUIJIHHE
(MOYJI10), COOTHECEHHBIX € MJIAHHPYEMbIMH pe3y/1bTaTAMH OCBOeHHsI 00pa-
30BATENLHOH NPOrpaMMbl

M3yuenue paHHOM yueOHON TMCUMIUIMHBI HalpaBIeHO Ha (POPMHUPOBAHHE Y
oOyuaroruxcs npodeccuoHaibHbiX KomnereHuui (11K)

No Uunexe | Conepkanue komme- | B pesyibrare usydenus yueOHOH QMCHMIIMHDBL 00y~
1'1.; KoMIIe- TEHIMK (KM €€ ua- Jaromecs J10J1KHbLI
TEHIHH CTH) 3HATH yMeTh BJIA/1€Th
1. OIlK- | IlpuMeHeHre 3HAHHSA | OCHOBHBIE 3aKO- | IIPUMEHSTH 110JIy- | METO/laMH
1 MaTeMaTHKKW B HWHIXKE- | Hbl MAaTEMAaTHKH | YCHHBIC TCOPCTH= Ompeac/ieHust
Hepuoﬂ MPakTHKE MpH | 1 UX HPHMCHE- | YECKHUE 3HAHUA K (l)HT&H‘lCCI{'HX.
MOJICIUPOBAHUM OMO- | HUE B MHIKE- | MPAKTHYECKOMY XHUMHUYECKUX H
TEXHUYECKHUX CHCTEM; | HEPHOM MOje- | B3aUMOJCHCTBHIO | TEXHOIOIHYE-
JTHPOBAHHH C pa3MYHbIMU CKHX CBOMHCTB
OHoTEXHHYE- OHONIOIHYECKMMH | KOHCTPYKILH-
CKUX CHUCTEM. 00beKTaMHU OHHBIX MaTe-
cpeaamMu, pranos.
2. OIIK- | llpumenenne 3HAHUA | ocpoBLl  Mare-
12 CCTECTBEHHBIX HAYK B | puasioBesieHis OLICHHTL  ek- (?CH?BEIMH u
MIDKEHEPHO TPAKTH- | ipi  mpoekri- ZHBHOCTB pe CBOHCTB MaTe-
K€  POEKTHPOBAHHS | poaHmH Mei- 3yJIbTATOB MC- | pHANIOB,  HC-
GHOTEXHYECKHX CH- | ymmckux  mite- TOIB30BAHNA HO- | MONIB3YEMBIX B
CTEM U MEIMIMHCKEX | muii 1 Guorex. | PPN KOHCTPYK- | HIIKeHEPHOI
M31eTHI wngeckux  op. | WOHHBIX  MaTe- | IpaKTHKe.
e . pHAJIOB B Me/IH-
KODHOJI0rn4e-
CKOM NpakTHKe.
3 OIIK- | llpuvmenenne 00- | ocHOBHBIE CBOIi- . .
1.3 LICUHKCHEPHBIC  3HA- | cTa  marepua- IPEMEHATE. CBOH= | TEXROIOrMCH
HUS B WIDKCHEPHOH | ;iop i3 mpoek- CTBA HOBBIX KOH- | W ’cBDMC'l'BaMM
JeATEeNLHOCTH 13 | TipoBanms CTPYKIHOHHBIX M | MATCPHAJIOB ¢
aHaTM3a M IPOEKTH- | GuoTexHUYe- Ouosoruyeckux | LUCIbIO HX
poBanus GuOTeXHHUE- | cxpx cucrem w | MATCPHAIOB B 000CHOBaHHO-
CKMX CHCTEM, MEIH- | MemHIHHCKAX NPaKTHYECKOi 0 HpHMeHe-
LUHCKHX H3/1e/Hi B I, JESITEbHOCTH. HHS Ha Ipak-

THKEC.




2. CTpykTypa H cojep:KaHHe JHCUHIIIUHBI

2.1 Pacnpeneienue TPYA0EMKOCTH AHCUMILIMHBI 10 BUAaM padoT

O6mas TpynoEMKOCTh AUCLMIIHHBL cocTaBnser 3 3au.ed. (108 uacoB), ux
pacrnipejielieHde 110 BHIaMm paboT NpeicTaBleHO B Tabmuie (018 cmyoeHmos
0PO,).

Bu,1 yuebnoit pabotsl Beero Cemectpsl
4acoB
AyauTopHbIE 3aHSTHS (BCero) 32 6
B rom uncie:
3aHsTUS JIEKITMOHHOTO THIIA 16 6
3aHATHS CEMHHAPCKOTO TUIA (CEMUHAPBI, TIPAKTHYE-
CKME 3aHSTHS, IPAKTHKYMBI, TaboparopHbie paboThl, 16 6
KOJUTOKBHYMbI 1 WHBIC aHAJIOTHYHbIC '3aHﬂTl’Iﬂ)
CamocrositesibHasi padora (Bcero) 76 6
B Tom unche:
CPL 36 6
KoHTtposb 3.2 6
But npoMexyTouHOR aTTecTAIlH| YK3aMeH 7.8 )
O61mas Tpy10eMKOCTE yac 108 4
3a4, e, 3

2.2 CTpykTypa AMCHHIIHHBI:

Pacnpenenienre BunoB yueOHONW paboOThl H MX TPYAOEMKOCTH MO pasjielam
JIUCIUTITHHBI.

Pasjiesibl IMCIUNINHBL, U3ydaeMble B 6 cemecTpe (das cmydenmos ODO)

No Konunyecrso uacon
pas- HamvenoBaiue pasjenon AynuTtopHas CamocrosrernbHas
nea Beero padora paboTa
i 1 [ 13 | Jp
1 2 3 4 5 6 &

Ctpoenne metamios, audPy3non-
HBIC MPOIEcChl B MeTaie, GopmMu-
pOBaHHE CTPYKTYPbl METAIOB M
CIiaBoB npu KpHuCTalJIn3alivum,
1. |nnacruueckas gedopmaums, Biaus-| 18
HHE Harpeea Ha CTPYKTYpPY M CBO¥i-
cTBa Ne(hOPMHUPOBAHHOTO METallIA,
MEXaHHYeCKHe CBOMCTBA METAIIOB
H CIIJIaBOB

KoHCTpyKIIMOHHBIE  METalIbl M
CILIIABbI

8]
N
o

2

16 2 4 10




Marepuansl s OHOIOrHYECKHX
3. |npumer 7} 14 2 12
pHMEHEHH
OcHoBHble  (PUBHKO-XHUMHYECKHE
n CBOlCTBA KOHCTPYKUMOHHBIX Ma-| o 4 4 10
TCPUAJIOB IS NpUMeHeHuH B 61O-
JIOTUH W MEJIMIIHHE
Marepuaibl JUIsSi HCKYCCTBEHHBIX
5. |cocynoB, KlanaHoB cepaua, cy-| 14 2 12
CTABHBIX M JAPYTHUX MIPOTE30B
[Ipobnema coBMecTuMOCcTH OHOIO-
6. |THYCCKHX M TEXHHYCCKHX MATCPH-| 4 2 4 10
anoB
Mertoanka paboThl co CripaBOYHOM
7. |nureparypoil 1no marepuanoseje-| 12 2 10
HUIO
Hmoeo no oucyunaune: 108 16 16 76
2.3 Copep:kanue pasiesoB AUCHHILIHHBIS
2.3.1 3aHsTHS JEKIIHOHHOIO THNA
No Hanmenosanue Conepskanue pazjena @opma Tekymero
pasjena KOHTPOIsi
1 2 3 4
L. Crpoenne  meran-DOmas XapakTepucTHKa MeTainoB. |umbl|3aumra naboparop-
N0B,  AU(HY3HOH-KPHCTAITHYECKHX PEIIETOK METALIOB M ajl-|HbIX paGoT, Olpoc.
HbIC Hpouecchl  BfIOTponuyeckue GpopMer. Mexanuueckue, (u-
metajie,  (QOpPMH-pHYECKHE, XMMHYECKHE M TEXHOJIOTHUECKHE
pOBaHUE CTPYKTYPBLILBOHCTBA METAVIOB M CIUIABOB. BiusHue
MCTAIUIOB M CIUJIa-farpesBa Ha CTPYKTYPY W CBOHCTBA Je(hopMu-
BOB 1pPH KPHCTAl-POBAHHOTO METalja.
JTH3AlMKA,  [IACTH-
yeckas  aedopma-
1us, BIIMSIHHE
HarpeBa Ha CTpYK-
TYPY U CBOMHCTBaA
nedopmupoBanHOro
MeTalaa,  MexaHu-
YCCKHE  cBO#icTBa
METAIUIOB H CIUla-
BOB
2.

Konerpyknuonmnsie
METAJIILI U CIIABBI

KoHerpykunonneie Metamisl 1 criassl. Uy-
ryH, (aKTOPbI, BIHSIONIHE HA MEXaHHYECKHE
PBOMCTBA 4yryHOB. Busl u Mapku 4yyryHos:
DeJIbIH, CephIi, TUTEHHDIN, Nepe/IeTbHBIIH.

Meb 1 cnaBbl Ha OCHOBE Menu. JlaTyau nx
ocTaB, MapK, CBOHCTBA H IPUMEHEHHE.
DnoBsinHbIe, ATIOMHHUEBBIE, KPEMHHUCTHIE,
PBUHIIOBBIE M OepuitueBble Gponsbl. Mx co-

Saumra
HBLIX padoT., onpoc.

Jadopatop-




ETaB, MapkKH, Cl)PBH‘-IECKHE. XUMHUYCCKHUE U
IeXHOJOTMYECKHAE CBOHMCTRA B I[IpUMECHCHHEC.

LS

Kaponpounsle, u3-
HOCOCTOMKHE, HWH
CTPYMEHTAJILHBIE H
LITAMITIOBOYHbIE
CIJIABbI

AJIOMHHUH ¥ ero cruiasbl. Jlutelinsie u Jjie-
popMmupyemble CIUIaBbI HA OCHOBE AIKOMH-
Hust. JlypaatOMUHBI, CIIJIAB ABHANb, BBICOKO-
1POYHBIE AOMHUHMEBBIE CILIABLI, KOBOUYHbIE
H KapolpoyHble AJTIOMHHHEBBIE CIUIABLI HX
MEXdHMYECKHE W AHTHKOPO3UOHHBIE CBOM-
CTBA.

PpoHTAILHBIH 01POC.

Marepunanbi
OHOIIOrHYeCKHX
NPUMEHEHHH

JUIIA

CTekno Kak KOHCTPYKUMOHHBIH Marepual.
Creknoobpasznoe cocrosiaue BetecTB. Kpu-
CTAUIOXMMHYECKOE OTIMCAHME CTPOSHHUS CTe-
<oi1. KBapueBoe CTEK/IO, €ro CrpykTypa.
CBOMCTBA M NIPUMEHEHHE B MEJIHKO-
DHOJIOTHYECKOH IPaKTHKE.

Axpunonnactel. TlonuMernamerakpuiar Kak
BAMEHHUTEIb OOBIYHOIO CHIMKATHOIO CTEKJIA.
['BOMCTBA IOJIMMETHIIMETAKPUIIATA H IO MC-
[MOIIb30BAHUE B MeJuIlMHe M TexHuke. [1XB,
[ToJIMypeTanbl, UX CBOifcTBa M ofJacTu mpu-
MCHEHMUS.

3aumra naboparop-
HBIX padoT, orpoc.

th

OcHoBHbIEe (PH3HKO-
XHMHYECKHE CBOMH-
CTBAa KOHCTPYKIIH-
OHHBIX MaTepHalioB
JUISL IIPUMEHEHNH B
Ouoslorun u meau-
[UHE

MeMIMHCKOE CTeKI0. XUMUYECKH U TepMHU-
HeCKH CcToiKoe cTekno. CTekso MeauiMH-
bkoe TapHoe. CTeKo i aMmILysi, pobupoxk,
[IIIPULIOB U (PIAKOHOB.

[Ipumenenne KepaMHYECKHX MaTepuasIoB B
PEHTICHOBCKOH M  yJIbTPA3BYKOBOH Me/IH-
LUHCKOH JHArHOCTHYECKOH M M3MEpHTEb-
HOM annaparype.

DKCH)L ATIOMUHAS €10 YHUKAIbHBIE (DH3HKO-
KHMMYECKHE CBOMCTBA W HCIOJIB30BAHHE B
MEIMKO-0M010rH4eckoil npaktuke. Turtanar
DapHs, €ro HMCHOJNL30BAHHE B MEAMIMHE M
reXHUKe.

3ammra  naboparop-
HBIX padboT. onpoc.

Marepuasibl JUTsL
HCKYCCTBEHHBIX CO-
CY/ZI0B,  KjallaHoB
Cep/illa, CyCTaBHBIX
H JIPYIUX TIPOTE30R

['uTan €ro yHUKajIbHBIE CBOMCTBA M HCIIOJIb-
BOBaHKe B Ouonorun u meauumne. [pumene-
1M¢ THTaHA B TPABMATOJIOTHH W OPTONE/HH.
CyCTaBHBIC W JPYIHE MPOTE3kl HAa OCHOBE TH-
raHa W ero CiulaBoB. THTaH Kak YHUKAIbHBIH
KOHCTPYKLMOHHBIH Marepua Juist IPOH3BO/I-
STBA MEJIMIIMHCKOH TEXHUKH W HHCTPYMEH-
roe. llpumeHeHne THTaHa B CTOMATOJIOTHH,

3aumra  Jabopatop-
HBIX padoT, onpoc.




V3U. opranemonorun.

Droponnactel.  @droponnact-3 u dropo-
act-4. YHuKaabHble cBoiicTBa (proponia-
CTOB M HMX HCHOJb30BAHHE B  MEJHMKO-
DHOJIOIHYECKOM MpaKTHKE, B TEXHUKE M Obl-

ry.

BosiokHa ¢ 0coOBIMM CBOMCTRAMU, AHTHMMK-
poOHbIE  MOJUBHHMIICIIHPTOBLIE  BOJIOKHA.
BosoKHa JIeTHJIaH W MX HCIOJIb30BaHHE TIPH
M3rOTOBJIEHUH TIPOTE30B KPOBEHOCHBIX COCY-
OB M MEPEBA30UYHBIX MaTepHaAIOB. belkoBbie
BOJIOKHA M HX cBoiicTBa. Kajnarenosoe Bo-
TOKHO - COBPEMEHHBIH 3aMEHHTEIb KETI'YTa.

KepamMuueckue HMMIUIAHTAHTBI M3 TpPEXKalb-
lieBoro Qocedara, UX CBOKMCTBA U IPUMEHH-
MOCTb B XMPYPTHH U OPTOTICIUH.

7. |llpobnema coBme-Hemetammueckue KOHCTPYKIMOHHBIE Mate-|3ammra jgaboparop-
crumMocTH  Ouono-puanel. Ilnactuueckue maccsl. CTpyKTYpBI|HBIX padoT, onpoc.
IMYCCKUX M TEXHU-[IMHEHHBIX, Pa3BETBJICHHBIX M CETYATBHIX I10-

HCCKHX MATEPHAOB IAMEPOB M HMX  OCHOBHBIE  (DM3HKO-

rexHu4yeckue cpoiictBa. JlocTOMHCTBA M He-
OCTAaTKH [JIaCTMAcC, MX COBMECTHMOCThL €
DHOJIOTHYECKUMH 00BEKTAMMU.
Axpunonactel. [Torumerunmerakpunar kak
BAMEHHTE/Ib OOBIMHOIO0 CHIIMKATHOIO CTEKIIa.
CBOMCTBA NOJIMMETHIIMETAKPHIATA U €I UC-
10/1b30BaHHe B MeauIuHe U TexHuke. [1XB,
10JIMYPETaHbl, HX CBOHCTBA M 00JIACTH NpH-
MEHEHHS.
Kepamnueckue wmarepuannl. Texuudeckas
KepamuKa. TeXHOJOrus M3roTOBICHUS Kepa-
MUUECKUX u3aenuii. COBMECTHMOCTH Kepa-
MHYECKHX M OHOJIOTHYECKHX MATepHAJIOB.

8. |Meroymka paborsiMeromuka paGoThl co CIPaBOYHOH JMTEpa-(Dcce, (GpoHTalbHBI
CO CIIPABOYHOM JIH-TYPOH 110 MaTepPHAIOBEIEHHIO or1poc.

TepaTypoii mo Ma-

TEPHAIIOBEICHUIO

2.3.2 3anATHA CCMUHAPCKOIO THIIA

Cemunapckue 3anamus — ne npeoycMomperui

2.3.3 JlaGopaTopHblie 3aHATHS

Ne Haumenosanne Hanmenosanue maboparophbix pa-| ®opma Tekyliero

pasjea oot KOHTPOJISI

3

4




Crpoenue meraniios, auddysu-
OHHBIC l'lpOLLCCCbI B MeETaJljie,
hopMHpOBaHHE CTPYKTYPhI Me-
TAJIJIOB M CILIABOB MPH KPH-
CTAJTH3AllMH, TITaCTHYEeCKas
JnedopmMaius, BIMSHUE HArpeBa
Ha CTPYKTYPY M CBOMCTBA Jie-
(opmupoBaHHOro MeTaIa, Me-
XaHHYECKHUE CBONHCTBA METAILJIOB
1 CIJTABOB

OcHOBbI MeTaI0rpauu, onTHYE-
CKHE U3MEPEHHST KPUCTAILITHUECKOH
CTPYKTYpbl MeTa/l1oB. M3mepenne
JIMaMeTpa JIYHKH, N0JydaeMoi
TBEPJIOMEPOM.

Zaumra jabopatop-
HBIX padoT.

HbIX COCYJIOB, KJIaNlaHOB cepi-
11, CYCTABHBIX H JPYTUX POTE-
308

JIJHKATHOro CTCKJ1a.

2. Koucrpykuunonusie Metajuibl 1 |Hanecenue muieHox anmoMuuust Ha | 3aiura jaboparop-
CIJIABbI CTEKJISHHBIE TI0/UI0KKH. HBIX paboT.

k1 XUMHKO-TepMHUecKas oOpa- Tepmuueckoe BakyymMHOE HaHece- | 3aiuTa nabopatop-
OoTKa HUE METAUIMUECKUX MJICHOK. HBIX padoT.

4. Marepuaibl 1 Ouonoruye- W3roroBnenue kepaMuuecKoro 3ammuTa Jlaboparop-
CKHMX IPUMEHEHHH UMIUIAHTAHTA KOCTH METOJIOM HBIX padoT.

HIJTMKEPHOTO JIThS. o
5. Matrepuaiibl U1 iCKyceTBeH-  |CHHTE3 JIErKomiaBkoro 6opocu- Sauura sadboparop-

HBIX paboT.

6.

[Ipobiema cormecTumMocTH
OMOJIOIHYECKHX M TEXHHYCCKHUX

Kepamuka u cTekso, MeTo/isl 1o-
Jy4YeHHs, CBOHCTRA U COBMECTH-
MOCTb ¢ OHOJIOTHUECKUMH TKaH -

3aiuTa nadbopartop-
HBIX padoT.

MaTepuaioBn

MH.

2.3.4 llpamepHasi TeMaTHKA KyPCOBbIX paboT (IpoeKToB)
Kypcoswvie pabomur — ne npedycmompenoi

2.4 llepevenn yue6HO-MeTOAMYECKOr0 0GeCneYeH S 1151 CAMOCTOSITE. b
HOH padoThl 00yYaOMIHMXCS 110 AHCUATLIHHE (MOIY.II0)

ITepeuens yueOHo-MeTOAMUECKOIO ObeCTeYCHUs

No Hanmenosanue JMCUHIUTHHBI 110 BBITOIHEHNUIO CAMOCTOATE/ILHOI
paszena paboThi
1 2 3

Crpoenne Mmertawios, auddy3non-
HBIE IIpoLecchl B Metanne, (popmu-
pOBaHHE CTPYKTYPbl METALIOB W
CIUIABOB NPH KPUCTAILTM3AIMH, I1J1a-
cTuueckas aedopMarys, BIHSHUE
Harpesa Ha CTPYKTYpPY M CBoOMcTBa
Ae(OPMHUPOBAHHOTO METalIa, Mexa-
HHYECKHE CBOMCTBA METANIOB H
CILIABOB.

Onuutyk C. A., Hukurun B, A. Tpuknaanas me-

XaHHKa: OCHOBbI KOHCTPYKIIMOHHBIX MATCPHAIIOR:
yueO. nmocooue. Kpacnoaap: KyOaHckui roc. yu-,
2016. 132 ¢,

Hukntun B. A, SIkosenko H. A. Marepuanosee-

HUE I Me/IMKO-0HOIOTHUECKON MPaKTHKH: yuel.

nocodue / Kpacnoaap: Kybanckuii roc. yu-1. 2019.
111 c.




Tpymun F0.B. ®usnveckoe marepralioBe/icHHE. —
CII 6.: Hayka, 2000. — 286¢.

Dmbu M., Txonc JI.. KoHcTpyKIHOHHBIE MATEPH=-
anpl. [onneiii kype. YueOHoe nocobue, nepesojt 3-
ro anrauiickoro wznanust / M. — JlonronpyaHbii:
Wsparensckuii qom «Muaremekry, 2010, - 672 c.

Marepuanopenerue. TexHOI0rst KOHCTPYKIMOH-
HBIX MatepuaioB. YuebHoe nocobue. 2-¢ u3jianue,
nepepaborannoe. [oa pex. B.C. Yepeanuucnko. —
M.: Omera-JI, 2006. — 752c.

broMeHIIMHCKOE MaTepHaaoBe/ieHue. Y ueOHoe
noco6ue st By30B. [loj pen. Buxposa C.I1. —M.:
I'opstaas munug-Tenexkom, Paano u ¢sass. 2006. —
383c.

!\)

KOHCprKLlPIOHHble METaJlJ1bl "
CIlJIaBbI.

K. Yopuen. HoBbie uutennextyanbHble MaTeprabl
1 KoHeTpykimu. CBoiicTBa n npumenenne Mocksa:
Texnocdepa, 2006. - 224c.

Kannucrep V., PerBuu JI. Marepuanosejienue: or
TEXHOJIOMMHU K IPHMEHEHUIO (METAILIbLI, KepaMHKa,
nonumepsl) / Iep. ¢ anri. noa pex. Mankuna A. 5.

— CI16 .: Hayunsie ocHoBbI 1 TexHosoruu, 2011,
— 896 c.

Yepenaxun A.A. Martepuanoseaenue. -M.: Aka-
nemust, 2004.- 233¢.

(]

Teopus u Texnonorus Tepmuyeckoit
o0paboTku cranm.

Owbu M., Jlxonce JI.. KoHerpykunonnsie Matepi-
anbl. [lonneni kype. YueGuoe nocobue, nepeno; 3-
ro aHraMkckoro usnanus / M. — Jloaronpyanslii:
Mspatensckuii nom «Muremnext», 2010. — 672 ¢.

Xumuko-tepmudeckas 06paboTka.

Marepuanoseietue. TeXHOMOr1Ms KOHCTPYKIHOH-
HBIX MaTepuanoB. Y4eOHoe nocobue. 2-¢ n3janue,
nepepadborannoe. Ilox pea. B.C. Uepennunuenko. —
M.: Omera-JI, 2006. — 752¢.

Kaponpounble. H3HOCOCTONKHE, HH-

CTPYMCHTAJIBHLIC W IITAMIIOBOYHBIE

Marepuanosesenne. TeXHOIOIHS KOHCTPYKIHOH-

HBIX MaTepuaIoB. YuebHoe nocobue. 2-¢ n3janue.




nepepadorannoe. [lox pea. B.C. Hepennuiuenko. —

CILJIABbI,
M.: Omera-JI, 2006. — 752c.
6. |Marepuanel s 6uonornyeckux|Onumyk C. A., Hukurtun B. A. Tpukiiajinas me-
[PUMEHEHHIH. XaHHKA: OCHOBBI KOHCTPYKI[HOHHBIX MATEPHAIIOB!

yueb. nocobue. Kpacnonap: Kybanckuii roc. yn-t,
2016. 132 c.

B. A. Hukutun, H. A. flkoBenko. Matepuasnose-
JIeHHE JUIst MeJIMKO-OHOI0rHY9eCKOM NPaKTHKH:
yue0. nocodue / Kpacnonap: Kybauckuii roc. yu-t,
2019. 111 ¢.

[Mlen6u Jix. CTpykTypa, CBOWCTBA U TEXHOJIOTHSI
crekna: [lep. ¢ anri. E.®. Mexgeniesa. —M.: Mup.
2006. —288c.

7 Kanmcrep V., PerBuu 1. Marepuanosejienue: or
TEXHOJIOI'MHU K IIPUMEHEHHUIO (MeTas/Ibl, KEpaMuKa,
OcHoBHBIE (pu3uKo-XxuMHUECKHE nosmmepst) / Tlep. ¢ anrn. noa pea. Mankuna A, 5.
CBOWCTBA KOHCTPYKIMOHHBIX MaT€-|__ (C[[G .: Hayusbie 0CHOBBI i TexHomormi, 2011,
pUaioB 11 NpUMEHEHUH B OMono-| 896 c.
THU U MEIUIIMHE.
8. Onumyk C. A., Hukutun B. A. [Ipukiannas Me-

Marepunansl 715 HCKYCCTBEHHBIX CO-
CyJIOB, KJIallaHOB cep/illa, CYCTaBHBIX
W IPYIUX NPOTE30B.

XQHHKA: OCHOBBI KOHCTPYKIIHOHHDBIX MaTEPHAIIOB!
y4e0. nocodue. Kpacunonap: Kybanckuii roc. yu-t,
2016. 132 c.

bruomennHCcKoe MaTepuantoBeieHue. YuebHoe
nocobue ams By3os. [lox pei. Buxposa C.I1. —M.:
opsuast muans-Tenexom, Paano u cesaze. 2006, —
383c.

9.

ITpobGnema cosmecTumocTn OGHOIO-
IHYECKHX M TEeXHHYECKHX MarepHa-
JIOB.

Onumyx C. A., Hukurun B. A. [lpukiajnas me-
XaHHUKa: OCHOBBI KOHCTPYKLIMOHHBIX MATCPHAIOB:
yue0. nocobue. Kpacnonap: Kybauckuii roc. yu-,
2016. 132 c.

Huxwurun B. A, SIxoBenko H. A. Marepuanoseie-
HHUE JUIsE MEHKO-OHOJIOrHYECKOH PaKTHKH: yuel.
nocobue / Kpacnonap: Kybanckuii roc. yu-r, 2019.
111 c.

lenbu Jx. CrpykTypa, CBOHCTBA U TEXHOJIOTHSI
crekna: Ilep. ¢ anrn. E.®. Measeaesa. —M.: Mup.
2006. —288c.




10. |Mertoguka paboTsl co cnpaBouyHoi| MHTepHEeT pecypcebl. 21eKTpoHHbIE OMOIHOTEKN.,

JUTEPATYPOH 10  MarepualloBejie-
HHHO.

3. O0pasoBaTe/ibHbIEe TEXHOJIOTHH

I. Onucanus 1abopatopHbix paboT M0 MaTepPUATIOBEEHHIO.

2. JlabopaTopHoe 000py/10BaHUE T10 U3YHEHUIO CBOWCTB MaTepHalloB.

3. VluTepHeT U neKTpoHHbIe OMOTUOTEKH.

4. OueHounblie cpeacrea AJ# TEKYLIEro KOHTPOJISA YCNEBAEMOCTH W

INPOMERYTOU HOM aTTecTaluM

4.1 ®oH/1 OLIeHOYHBIX CPeICTB VISl NPOBeJeHHS TeKYIlIel aTTecTaunu
KonmponwHuie sonpocut
Obmas XapaKTEPHUCTUKA METaJlJIOB. XapaKTeprle CBOWCTBA METAIIJIOB, KﬂaCCH(IJMKﬂLU’U{ MC-
TaJU1I0B, aTOMHO-KPUCTAIINTHYECKOE CTPOCHHUE METAJLIIOB, THIThl KPUCTAILIIMYECKHUX PeLICTOK
METaJJIOB, aJJIOTPOIIHA.

2. CgoiicTpa MetannoB. MexaHuyeckue CBOMCTBA M METO/IBI HX ONPEIEICHHS, TEXHOIOIHYE-
CKHe, (PH3MYECKHEe H XMMHUYECKHE CBONCTBA METAJLIOB.

3. Keneszoyrneponucreie crasbl. CBoifcTBa xKenesa i yriaepoaa. CTpYKTYpHbIE COCTABIISIO-
IIIMC JKEJIC30YTIIEPOIHCTRIX CILIABOB: AYCTEHWUT, (PEPPUT, LEMECHTHT, EPIUT, JieJaedypuT.

4. Vrnepomucreie cram. BiusiHue n0ocTosHHBIX IpUMeceii Ha CROHCTRA YITIePOIHCTIX CTAICH.
Kraccuduxanms, MapkapoBKa 0 IpUMEHEHHE yITIEPOAUCTHIX CTaIeH.

5. Hyryn. BiusiHue nocTosSHHBIX npuMeceii Ha cBoiicTBa uyryHa. Bump YYIYHOB U UX MapKH-~
poBKa.

6. Meab u ciaeel Ha ee ocHoge. JlaTyHu u HX cBoficTBa. BPOH3bI U HX CBOMCTRA.

7. AOMMHHMH M CTIaBbI Ha ero OcHOBe. JluTelinble 1 AeopMUPYEMBIE CILIABLI HX CBOICTRA,
MapKHpOBKa U IPUMEHEHHE

8. Twran 1 cnaaBel HA €ro OCHOBE, HUTHHOJI. MCIIOMB30BAHME THTAHA U €10 CIIJIABOR B MEIHKO-
OHosIornyecKkoii mpakTHKe.

9. Hemerammueckie KOHCTPYKIMOHHbIE MATEPHANIBI H HX knaccuuxauus. [ lnacrnueckue
Macchbl UX CTPYKTYpPd, CBOMCTBA M KJIacCH(HKALIHS.

10. OchoBubie BUBL I1acTHYECKUX Mace, [10IUITHIICH W ero cBoiicTsa, | loaunponusen, nojm-
CTHPOJI, MEHOMJIACT, aKPUIIOIUIACT, MOJKYPETaH UX CBOKMCTBA U IPUMEHEHHE.

I'l. ®roponnacTel MX CTPYKTYpa, CBOHCTBA M 06IACTH IPHMEHEHNUS (B TOM YMCIIE M B MEJIHKO-
OunoornyecKkoii npakruke).

12. Bosiokna ¢ ocobeiMu cBolicTBamu. Kaccudukalmst GHONOHUSCKH AKTHBHBIX BOTOKOH H HX
cpoeTBa. Crioco6bl puIaHnst BOJIOKHAM OMOJIOTHYECKH aKTHBHBIX CBOICTB. AHTHUMHKPOO-
HbIE BOJIOKHA M O€JIKOBbIE BOJIOKHA.

13. Crekno u ero cpoiicta. MUNKO-XMMHUECKOE CTPOECHHE CHITMKATHBIX CTEKOI. MeanuicKkoe
CTEKJIO €T0 CROHCTBA W NIPUMEHEHHE.

14. Texnuueckas KepaMHKa U TEXHOJIOTHS e¢ noayueHns. OKCHL ATIOMHEHNS H THTAHAT Dapusi
MX CBOWCTBA M 00NIACTH IIPUMEHEHHS. KepaMuKa Ha 0CHOBE TpexKasiblneBoro docdara ee
JIOCTOMHCTBA U [IPUMEHEHHE.,

4.2 ®oHI OLEHOYHBIX CPEICTB /ISl TIPOBEIeHH S NPOMEKYTOYHOMH aTTe-

CTAlUH

Kaknmmn ocHOBHBIMH CROMCTBAME 001aAI0T METAIIIBI?
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9.

[Touemy unCTBIC METAILIBI PEIKO HCIOJIB3YIOTCS B KQYECTBE KOHCTPYKIIHOHHBIX MaTepHa-
noB?

Uro nazeiBaetcs (azoii cuctemsl? [IpuBeaure npumep aByxgasnoro crjasa. Hro rakoe
CTPYKTYpa MeTajlia, ciuiaga? Uto Takoe MUKPO- M MaKpOCTPyKTYpa?

Jlaiite kiaccu(PUKaIMIO METAIIOB, TPHMEHSIEMbIX B TEXHHKE?
Kakue Merauibl oTHOCATCS K yepHbM? Kak moapasiesisiores BETHLIE METaJLIbI?

Kaxue Tena Ha3bIBaroTCs aMOP(HBIMH, KAKHE — KPUCTAIUIMYECKMMU, KAK 3aBHCAT UX CBOM-
CTBA OT MX KpucTajutmyeckoit cTpykTypbl? Kakue tena Ha3sIBAKOTCS MOJHKPUCTAILINYE-
CKHMH, 4TO TaKOe KBA3HU30TPOMHs?

Hasosure Hanbosee pacpocTpaHEHHbIE KPUCTAJUIHUECKHE PEIIETKH, BOZHUKAIOIHE B
npolecce KpUCTaIM3alii MeTaJUIoB | ciuiaBoB. Kakumu napamMerpaMu XapakTepusyorces
KPUCTATTHYECKHE peIeTKu?

Yro takoe anaoTponus U Kak 0003HA4AIOTCs pasnuHble aloTponudeckue Gopmbi?

[lepeunciiure OCHOBHBIE MEXaHWYECKHE CBOMCTBA MeTAILIOB. Kakue BU/IbI HCIBITAHMIT
NPUMEHSIOT JIJIs OIIPECIICHHS MEXaHHYECKUX CBOUCTB MeTals1oB? YUTo Takoe MmpoYHOCTb.
YHIPYTrocTh, miacTHYHocTh? Kakue MexaHnyecKHe CBOHCTBA MOYKHO OTIPE/IC/TUThL U3 JiUa-
I'PAMMBI pacTsKeHHH?

Yro Takoe ycranocTHoe paspynieHue Metaiwia? UTo Takoe TBEp10CTh MaTepHaia i Kak ec
usmepsitor? HazoBuTe MeTO b1 H3MEpeH sl TBEPAOCTH.

ﬂepeqncnme OCHOBHBLIC TCXHOJIOTHYECKHE, (bl/ISHLICCKHC H XMMHYECKHE CBOMCTBA METall-
JIOB.

OxapakTepusyiite cBolcTBa XKele3a U yriepoia.

B kakux MoaM(UKaUMIX MOXKET HAXOJMTHCS HKEJE30 B TREPJIOM COCTOSHIN?
Kakne cTpykTypHbie cocTapsionne HMEIOT KeIe30yrIIepOANCTBIE CILIABDI,
KaKUMH CBOWCTBAMH 0HM 001a1a10T?

Kaxune nocrosnnbie u cygaiinbie npuMecn noMumo sxkemncsa u YIIIEPOJia COepIKaT yriie-
POJUCTBIE CTAIN?

Kak BAMAIOT NOCTOSIHHbIE IIPHMECH Ha CBOHCTBA YIIIEPOIHCTBIX CTasCH?

Kakue npumMect Ha3bIBAIOTCS CKPBITHIMU H KaK OHH BIUSIOT Ha CBOHCTBA CTATH

Ilo Kaxum npusnakam KraccHPUUMPYIOTCS YIIEPOAUCTBIC CTAIN?

Ha kakue rpynne! nojpasiensiores yriepoamcTbie CTamm 00bIKHOBEHHOTO KauecTBa”
Jlaiite xapaKTepuCTHKY Ka4yeCTBEHHBIX YIJIEPOAMCTHIX KOHCTPYKIIMOHHbBIX CTAICH.
Kak obosnauaiores U riie NpUMEHSIOTCS HHCTPYMEHTANBHBIC YITICPOMCTBIC CTAIN?

Kakue cranm Ha3piBarOTCs IErMPOBAHHBIMU, KAKUMU XHMUYECKUMU HJIEMEHTAMM OHU Jie-
FUPYIOTCS, M KAaKMMH CBOMCTBAMHU 00J1a1ar0T?

Kaxne obo3nauenus IpuHATBI JUIs PA3IHUHBIX JIETHPYIONHX 106aBOK?



40.
41.

42.

Kak mapxupyiores cranu?

UTo TaKoE LIeMEHTALIUS CTallH, U JIJIS YeTO OHA IIPUMEHsAETCH

Ha kakue KJIacchl M0 COCTABY AE/ISTCS HEPIKABESIOIIUE CTAJN, U I/l OHH IPUMEHSIOTCS !
Kaxkoii cruias jxejie3a ¢ yriiepoJ0M Ha3biBaeTcs 4yryHom?

B kaxom cocrosHun Haxoautes yriepoa B uyryne? Kakue gopmel rpadura BeTpeyaioTes B
yyryHe, ¥ Kak 9T0 BIMSeT Ha CBOMCTBa 4yryHa? Kak BAMAIOT NOCTOAHHbBIC IPUMECH Ha
cBOiicTBA YyryHa?

OT KakuX OCHOBHBIX (DAKTOPOB 3aBMCSAT MEXaHUYECKHE CBOHCTBA uyryHa?
Kaxue BUIBI UYTYHOB CYIIECTBYIOT, IX MapKHPOBKA, CBOHCTBA M IPUMEHEHHE?

KakuMu OCHOBHEIMH CROMCTBAMHM 00J1a/1a€T Me/lb, KAK MAPKUPYETCH, U IJ1€ OHA IIPHUMCHSI-
erest?

Kakue criasbl MeIH CYHICCTBYIOT, H KaK OHH MapKHp}’IOTCH?

Kakue cruiaBbl Me/i1 Ha3pIBalOTCsl JaTyHsAMHU? Kakue J1laTyHH Has3blBAKOTCs IPOCTHIMH, Ka-
KHe — clietraibHbIMUY KakuMH JI0NOJIHATEIBHBIMEA 2JIEMEHTAMH JICTHPYIOTCS JaTyHH, H
KaK 9TO CKazbIBaeTCsl Ha MX cBokcrra? ['1e npumensitores jaryHun?

Kakue crulaBel MeiM HasbiBatoTest OPOH3aMM, KAK OHM MapKUPYIOTCsl, M 1€ HpUMeHsitoTes”
Kax menstores Mexanuyeckue cBoiicrsa OpoH3 B 3aBUCHMOCTH OT cojlepikanus oJiosa?

Kak mensiores Mexanuyeckiue 1 XUMHYECKHE CBOICTBA 0€30/I0BIHHBIX OPOH3 B 3aBHCUMO-
CTH OT COJEpIKaHUs ATFOMHHHUS, OCPUILTHSI, CBUHIIA U KPEeMHUs?

Kaxkumn 0cHOBHBIMH CBOMcTBaAMH 00J1a/1a€T ATFOMHHHMN, KaK MapKUPYeTCs, U e npumMe-
Hsiercs?

Ha kakue rpynmsl noapasaeisiores AIOMHHHEBBIE CIIIIABEI 110 CBOMM TEXHOIOIHUCCKUM
cBOMCTBAM?

Kak HaspiBaloTes crinaBbl amoMUHUS ¢ KPEMHHEM?

Kaxue xumnueckue SJIEMCHTbI UCITOJIB3YKOTCH IS ITOJTYUEeHH JIMTEHHBIX CIJIABOB, U Kd-
KHMH CBOHCTBAMM OHH 06J‘IaIIEIPOT?

Ha kakune rpynnsi noapasnensorest jeOpMUpyeMble aliOMHHHEBBIC CIIIABLI B 3aBHCHMO-
CTH OT COCTaBa, METO10B 00paboTKK K pUMeHeHUs?

Kax Ha3b1BalOTCs CI1aBbl CHCTEMBI Al-Cu-Mg, xax onn o6o3HaqaroTCs, riie IIPUMEHSIHOTCSI,
M KaKOBbLI UX CBOMCTBA?

Oxapa1<1‘epu'ayf—11‘e CIIIABBI aBUAllb, BBICOKOIIPOUYHBIE AMIOMWHHUERBIE CIIABLL. KOBOUYHLIE W
JKApOIPOYHBIE aJlIOMUHHUEBBIE CIIJIABLI HX MEeXaHHYEeCKHE H AHTHKOPO3HOHHBLIC CBOMCTRA.

Kakumu 0cHOBHBIME cBOHCTBaMK 0071a/[a8T TUTAH, KAK MAPKHPYETCS, M 1€ IPHMEHSICTCS
Kakue annorponuveckue moandukanun umeer turan?
Kaxue npumecu sBisiioTest BpeiHBIMHU JUls THTAHA?

Kakumu XuMuuecknMu 51eMEHTaMK JIErUPYIOT THTAH JUIsl IOTYUCHHS CIIJIABOR?
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TTouemy THTAH HAXOUT LIUPOKOE IPUMEHEHHE B METHIHHE?
UTo H3TOTaBIMBAIOT W3 THTAHA M €0 CILTABOB /7S IPHMEHEHHS B ME/IMIIMHE U OHONOr 1K

HazosuTe IPUMEPDLI UCIIOJIb30BAHKUA THTAHA H €r0 CINVIaBOB B CTOMATOJOTHA H O(bTEU'[bM()—
JIOTHH.

Kakumu croiicTramMu obanaer cryiap TH, kakue XUMHUECKHE JIEMEHTHI BXOJIAT B €TI0 CO-
cras?

['71e B TeXHUKE ¥ B MEIMKO-OMOJIOrHYECKOH MpakTHKe uenonb3yeres cias TH?
Kakue maTepralibl Ha3bIBAIOTCH HEMETAUIMYECKHMHU?

[lepeunciute OCHOBHBIE IPYIIBI HEMETALIHYECKUX MaTEPHAIIOB.

Kakue maTepuabl Ha3bIBAIOT MJIACTHYECKMMH MaccaMy HJIM IjlacTHKamu?
Kaknmu npocTpaHCTBEHHBIME pelieTKaMu 001a1at0T IIaCTUKH?

Kakue BeuecTsa Ha3bIBAKOTCS MOJIUMepaMu?

Yem oranyatores kapOOLEITHBIE TOJUMEPBI OT TETEPOLETHbIX?

Kakue nosmmepHble BEIeCTBA HA3BIBAIOTCS CHHTETHYECKAMH CMOJ1aMu’?

Jlis Kakux nenei ucrosib3yTest HAMOTHUTENH U TIaCTH(PHKATOPbI?

B uem ornvune Mekay TEpMONIACTHUHBIME H TEPMOPEAKTHBHLIMH TJIACTHKAMHE )
HasoBure ocHOBHbIE (PU3MYECKHE, XHMHYECKHE W TEXHOJIOIMHUECKHE CBOMCTRA M1aCTHKOR,
Hanuimunre Xxumuueckyto hopMysy U CTPyKTYPY HOJHITHIICHA.

Kak nonyuaior nojgmasTuieH BICOKOro, CPEJIHETO M HU3KOTO JaBIIEHUS, U KAKOBBI €ro
cBOMCTBRA?

KakoBb! 10CTOMHCTBA M HEJOCTATKH MOTUIIPOIIUIIEHA, H TJIE CTO TIPUMEHSIOT?

Kakorpl xumuueckas popmyJia, CTPYKTYpa H CBOHCTBA NOIMCTHPOJIA, O0JIACTH €To [pUMe-
Henus?

HT0 Takoe neHoIIacT, KAKHMH YHHKAIBHBIME CBOMCTBAMH OH 00/1412eT 1 rJIe NPUMEHSsIET-
ca?

Kaxoii cTpykTypoii 061a1a10T PTOPOIIACTBL, U KAKHMU YHHK&JIbHBIMH CROHCTRAMH?
Hem ommualores ropomuiact-3 u dproponnact-4, 1 KakoBsl UX 06IIHE CBOCTEA?

Hasosute 06/1acTH NpHMeHeHUs (PTOPOILIACTOR B GBITY, B TEXHUKE H B ME/IHKO-
Ouostornueckoii npakruke?

[Ipu Kakux ycnoBusx ()ToponiacTsl 0Ka3slBaOT CBOE TOKCHUECKOE eiicTBie?
Kakyio crpykTypy HMEIOT akpuIOnIacTs, KAKOBBI UX CBOMCTBA U IJ1e OHH IIPUMEHSIOTCS?

KaxoBbl cBOMCTRA NOJIMMETHIIMETAKPUIIATA U €70 UCIIOJIb30BAHUE B TEXHUKE H ME/IMKO-
Ouosiornyeckoii npakTuke?
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[oauxaopeunui (IIXB), croiicTBa, 001acTH IPUMEHEHHS. TOKCHYHOCTD.

Kakue miacTHKi OTHOCATCS K 110JIMypeTaHaM, KaKMMK CBOICTBaMHM OHM 00J1a/1a0T, 1 I7ie
npuMeHsoTes?

[lepeuncauTte BojIOKHA, 00Ia/aI0IIHE 0COOBLIMA CBORCTBAMH 1 00J1ACTH HX HPUMCHCHHL.
Kakue BOJOKHA HA3BIBAIOTCH OHOIOTMYECKH AKTHBHBIME M T/Ie OHH HCHOJIb3YHOTCS?

HazoBuTe He0OXOMMBIE YCIOBUS MPOSBICHHS TEPANIEBTHUECKOrO JIeHCTBIS OHOOrHYe-
CKM AKTUBHBIX BOJIOKOH.

Kakumu criocobaMu MOKHO ITPHIIATH BOJOKHAM OHOIOTHYECKH aKTHBHBIE CBOHCTBA?

Kakoii crioco® npuaanus BoJIoKHaM OHOJIOTHYECKOH aKTHBHOCTH MO3BOJIACT HOJIYUHTh BO-
JI0KHA ¢ BoJlee JUTHTENILHOM TepaneBTHIECKONH aKTHBHOCTBIO?

Kakosa cTpyKTypa NOJTHBHHUICITHPTOBBIX BOJIOKOH?

Kakue aHTAMHKPOOHBIE MTOJHBHHMAICIIMPTOBBIE BOJIOKHA MTOJIYUHII HA3BaHKHe JIeTHIIaH, Ka-
KOBbI UX CBOMCTBA?

Kax HCCIICAYIOT aHTHMPle06HyIO aKTHBHOCTH BOJIOKOH JIeTHIIaH?

[lepeuncaure BO3MOKHBIC MEUKAMEHTO3HBIE ITPENApaThl HOHHO3AKPEILIEHHbBIE B [10JIH~
mephHoit maTpuie [ IBC Bosokon.

Kakue BosokHA Hapsay ¢ TIOJUBHHUICIUPTOBBIMYA BOJIOKHAMHU HCIOJIBL3YIOTCS B ME/IMKO-
Ounonornyeckoii npaktuke?

Kakum yHUKaIbHBIM CBOMCTBOM 00/1a/1a10T Ka/UIar€HOBBIC BOJIOKHA, M 1€ UX ITPUMEHSIOT?
Yem kajuiareHoBble BOJIOKHA JIyulie KeTryTa?
Kaxue BeriecTBa Ha3bIBalOTCS CTEKI000pasHbIMK?

Kakum gBjiseTcs NpocTpaHCTBEHHOE PACIIONOKEHHE YACTHIL BEILECTBA, HAXOALIEIOCs B
CTEKII000pa3HOM COCTOSHHH?

Haiite onpesienenne OJMKHEr0 U JalbHETo TOPSIKOB PACTIONOKEHUS aTOMOB B CTPYKTYPE
CTEKOJL.

Hasosute 0cOOEHHOCTH B KPUCTAIIIHYECKOM CTPOCHHH CTEKOI.
Hro coboii npescraBiser aneMeHTapHas KpUCTAUIMYECKas Aueiika CHIMKATHBIX CTEKOJ?
Kakyio kpucraniueckyio peierky HMeeT KpHCTaLtueckHii kpapi?

Hewm oTMuaeTes KpucTaMyeckas pelieTka KpUCTAIMYeCKOro KBapia 0T KpHeTalinte-
CKOM peIIeTKH KBapIEeBOro crexia?

Kakumu cBoiicTBaMu 00/1a1al0T KPHCTALTHYECKHIH KBApIL H KBAPLIEBOE CTEKIIO, H TJIe OHH
IPUMEHSIOTCS B TEXHUKE U MEJUKO-OHOIOTHYECKOH TIpaKkTHKe?

Kakne xumMuyeckne 3JieMeHTbl Ha3bIBAKOTCS CTEKII000pa30BaTe/IAMHU 1 rodyeMy?
Kakue HoHbl B COCTABE CTEKOJ1 HAZBIBAIOT MOCTHKOBLIMH?

HE]Je‘IHCﬂHTﬁ OCHOBHBIC (bHBHKO-XHMH‘I@CKPlE CBOMCTRA CHIIMKATHBLIX CTEKOJI.
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Kakne XUMHUECKHE 2JIEMEHTBI, BXOJIAIIHE B COCTAB CTEKOII, HA3BIBAIOTCSA MOANPUKATOPA-
MM U nouemy?

UT0 MOIKHO CKA3aTh O IIPOUHOCTH CBSI3H MOIH(BHKATOP — KHCIOPO/L M CTEKII000pasoBaTeh
— KHCIIOPOJ1 B CTPYKTYpe cTekna?

Kakue cTek/a Ha3bIBAIOTCS ONTHUYECKHMH CTEKIaMu?

Kak BIHSIOT OKCH/IBI, BXOJAIIHE B COCTAB CTCKOJI, HA UX (IJHSH‘IECKHG, XHUMHUYCCKHEC H Oll-
THYECKHE CBOHCTBA?

Kakue cyuiecTBYIOT METO/1bl OKpALIMBAHH CTEKOIL.

Kakue CTeKI0M3e/IAs H3rOTABIMBAIOT U3 METHIIMHCKOTO cTeKa?

Kakne TpeGoBaHus NpeXbaBIsSIOTCS K MEAULIMHCKAM cTek1am?

[TepeunciuTe OCHOBHBIC MAPKH METUIIMHCKHX CTEKOI?

Kakue Mapky CTEKOJ HCTIONb3YIOTCS JUIS H3TOTOBICHUS aMITyJl, HITPHILOB H (plakoHOB?
Kakumu criocobamMu HAaHOCAT HAAMHCH HA CTEKIISHHYIO mocyay”

¥ M3MEpHTE/IbHOMN annaparype.

Yro rakoe kepamuka?

2. M3 xakux (a3 coCTOUT KepaMHUYCCKUI MaTepran?

Kakue Buibl KepaMUKK CYLIECTBYIOT?
Yro Takoe TexHuveckas KepaMuka?
ITepeuncianre OCHOBHBIC CBOHCTBA KEPAMHYECKHUX H3JICITHI,

KakoBa TexHOIOrHs noydeH st KepaMUYIeCKHX W3/ICIHH, B UeM e TPEUMYIIECTRA NEpet
JAPYIMMH TEXHOJIOTHIMHU?

llouemy kepamuka HAXOJUT MIHUPOKOE IPUMEHEHHE B TEXHHKE U B MEJIMKO-OHOIOrMUYECKOH
npaxkTHKe?

B uem 3akmouaeTcs YHHKAIBLHOCTD (DM3HKO-XHMHUYECKUX CBOWCTB OKCH/1d a/IIOMHHHS?
['7ie nenosb3yeres OKCHL AIOMIHUS B TEXHUKE M MEIMKO-0MOI0rHYECKOM npakTuke?
Kaxue npupo/inbie MuHepassl coiepikaT OKCH aTFOMUHIS?

Yro npejcrapnsier coboit Turanar Gapua?

Kaknmn cpolicTBamu ob1ajiaet THTaHAT Oapys, U /1€ MPUMEHSIETCS B TEXHUKE H MEJIHKO-
OuonoruuecKkoil npakTuke?

Kaxoii oOpaborke noasepraior TuTanar Oapusi JUIsl TIPHIAYH EMY [1BE30NICKTPHUECKUX
CBOMCTB?

Kakumu yHuKanbHbIMH CBOHCTBAMY 00Ia1AI0T HMILTAHTAHTBI U3 TPEXKAILIHEBOIO (oc-
dara, Caz(POy)2?

Kakosa TeXHOJI0rHsl H3rOTOBJICHHS W3/EINi U3 TpeXKaabimeroro dgocdara?



126. Kakum 00pazom npuaaeTcs onpeae/eHHas MopucToCTh H3/ICIHIM U3 TPEXKAJIBIHEBOrO
(pocara?

,‘ s
127. I'71e HaX0AMT IPUMEHEHHE KEPAMHKaA Ha OCHOBE TPeXKalbLHeBoro Qocdara?

5. llepeyeHb OCHOBHOI H JOMOJHHTEJbHONH y4eOHOH aHTEPATYpPbl, He-
00X0AMMOIi /17151 OCBOEHHUS JUCLHHUIIHHBI (MO1YJIs1)
5.1 OcHoBHAA IHTepaTypa: )

1. B. A. Hukutun, H. A. SIkoBenko. MaTtepuanoBe/ieH|e /UTs MEAUKO-OHOIOIHUECKOH
npakTuku: yued. nocodbue / Kpacuonap: Kybanckuii roc. yn-1,2019. 111 c.

2. Onumyk C. A., Hukutun B. A. llpuxiaanas Mmexanuka: OCHOBBI KOHCTPYKIIHOHHBIX
marepuanon: yuebd. nocobue. Kpacnonap: Kybanckuii roc. yn-t, 2016. 132 c.

3. Tpyums 10.B. ®usnyeckoe marepuanosenenue. — CIT 6.: Hayka, 2000. — 286¢.

4. Marepuanosesienue. TexXHOMOIHs KOHCTPYKLHOHHBIX MaTepHasioB. Yuebnoe nocobue.
2-¢ uznanue, nepepaborannoe. Iox pexn. B.C. Uepenuuuenko. — M.: Omera-JI, 2006. — 752¢.

5. Illendon JIx. CtpykTypa, cBOicTBa M TexHosorus crekna: [ep. ¢ anri. E.®. Mejseje-
Ba. —M.: Mup, 2006. —288c.

6. buomeaunuHckoe marepuanopeeHue. YueOHoe mocodue i By308. [1oj1 pen. Buxpo-
Ba C.I1. =M.: I'opsuas nuuus-Tenexom, Paguo u cBa3b. 2006. —383c.

7. Dmbn M., Jlxxonc [1.. Koncrpykuunonnsie Matepuaibl. [loansiii kype. YaebHoe noco-
oue / M. Dmbu, . [xoue — Ilepeson 3-ro anrnuiickoro usnanus — Jonronpyaasii: Usnaren-
ckuii qom «Mutennekr», 2010, — 672 c.

8. Jlaxtun, }O0. M. Marepuanoseaenue: yueouuk / KO.M. Jlaxtun, B.I1. Jleonthesa. — 3-¢

u3l.. nepepad. u gon.— Mocksa : Tpancnopraas komnanwusi, 2018, — 528 c.

5.2 /lonojiHuTe/ILHAS JINTEepaTypa:

1. Kammacrep V., Persuu JI. MarepuasnioBeieHHe: OT TEXHOIOTHH K MPAMEHEHHIO (MeTal-
JIbl, KepamuKa, rosumepst) / [lep. ¢ anri. nox pen. Mankuna A, 5. — CI16 .: Hayunble 0CHOBLI 1
TexHosoruu, 2011, — 896 ¢..

2. Yepenaxun A.A. Martepuanosezenue. -M.: Axagemus, 2004.- 253¢. 3. Mac/ieHHHKORA
I"H. w ap. Kepamuueckie matepuasini. - M.: Ctpoitmszar, 1991, - 320c.

3. . bapunos C.M. buokepamika na ocHose docdaror kansiuus M.: Hayka, 2005. — 204
¢. 10. I'ynosn KO.A. ®u3nKo-XMMHYECKHE OCHOBBI TEXHOJIOIMH CTEK/IA Bunayjmmup: Tpansur-
Hxe, 2008, — 736 c.

4. Marepuanose/ienne. YueOHUK jUlsl BBICHINX TEXHMUECKMX YUeOHBIX 3aeaennit. 1o
pei. b.H. Apsamacosa. — M.: Mammnoctpoenue, 1986. — 384c¢.

5. Jlaxtun FO.M. Merannogenenue u tepmudeckas obpaborka MeTasios. YueGHuk Juis
By30B.  3-e u3nanue. — M.: Meraanyprus, 1987. — 360c.

6. K. Yopaen Hosble uHTEIUIEKTYaIbHBIE MATEPHAITB] 1 KoHCTpykumu. CBOMCTBA H NIpUME-
nenme Mocksa: Texnocdepa, 2006. - 224c¢.

7. Xumuyeckas TEXHOJIOIHs CTEKIIA U CHTALIOB. YueGHHK /us By30B. 1101 pea. H.M. Tlag-
aywkuHa. - M.: Crpoituznar, 1983. - 432¢.

6. Ilepeuens pecypcoB HHPOPMALMOHHO-TEJEKOMMYHHKALHOHHOI ceTH
«nTepHeT, HEOOXOAMMBIX A/ OCBOEHHS AHCIANIHHBI (Mony.ist)

http://library.kubsu.ru
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9. MeToauyeckue yKa3aHusi Ui 00y4YalOMHUXCS MO OCBOCHHIO AHCHMIIHHBI

(Moay.st)
No Tema nin 3aj1anue Tekyieil padoTsl Kon-so | @opma npeia- | Cpoku Bbi-
CTaBJICHUS pe- HOJIHEHWS
2COR
TeMbl RS 3yNBTATOR
(Henenu)
1. Mexanuueckue, (u3MueckHe, XUMHUYECKHE M 14 YCTHBIN OTBET, 2
TEeXHOJIOrMYEeCKHe CBOMCTBA METaJJIOB M CIIjia- TEKCTOBLIH J10-
BOB. KOHCTPYKIIHOHHbBIE METAaJlJIbl U CILJIABI. KYMEHT
2. CTpyKkTypHBEIE COCTABIAIONIME IKEJIE30YTIepo- 10 TexcroBblii 1
JIMCTBLIX CIIABOB. XMMHUUYECKHE CBOHCTBRA JKele3a JIOKYMEHT
W yriepojua
3. Meb ¥ CIL1aBbl HA OCHOBE MEJH. 14 YCrTHbIM OTBET, 2
TEKCTOBLIH J10-
lIpumeHenre MeM U ee CIUTaBOB B pajMOTEXHH- KyMeHT
K€ U JIeKTPOHHKE.
4. AJIOMHHUHN, €ro CIJIaBbl U CBOMCTRA. 14 TexkcToBbIH 2
(haiin.
5. IInacTuueckue maccel. CTpyKTypbl JIMHEHHBIX, 14 YeTHbli 0TBeT, 2
Pa3BETBICHHBIX U CETHATHIX MOJIUMEPOB, HX OC- TEKCTOBBIH J10-
HOBHBIC XHMHUYECKHE M (DPH3HUKO-TEXHHYECKHE KYMEHT
cBoiicTBa. JIOCTOMHCTBA M HENOCTATKH IL1aCT-
Mace.
6. ®roponnactel. droporiact-3 u @ropomnact-4. 14 VCTHBIH OTBET, 2
YHUKaIbHbIE XUMHUYECKHE CBOHCTBA TOPOILIA- TEKCTOBBIH J10-
ETOB M UX HCIOJIL30BAHUE B PATHOTEXHUKE U KyMEHT
OBITY.
7. Crexnoobpastoe cocrosiue BelecTs. Kpueran- 10 Texkeronbiii ]
JIOXUMHMYECKOE OIMCAHHE CTPOEGHHS CTEKOJI. JIOKYMEHT
Kgsapuesoe ctekio, ero crpykrypa, cRoicTBa
8. MHorokomIioHeHTHbIE CHIMKaTHBIE CTEKIA. Oc- 10 TexcToBbIH 1
HOBHBIEC (PH3HUKO-XMMHYECKHE CBONCTBA CTEKOJL. JIOKYMEHT

Howmenknarypa crexon. Ontuyeckue cTekia.
Biiusinne oKCH/10B, BXOBIIIAX B COCTAR CTEKIIA,
Ha cBOHCTBA cTeKO/1. OKpaliuBaHue CTEKOI.




No Tema wnn 3aganne Tekyniel padoTel Kon-Bo | ®opmanpen- | Cpoku Bbi-
CTABJICHHUS Pe- | 1OJIHCHMUS
TCMB] ol 3yJBTATORB
(1eaciu)
9. Kepamudeckue marepuansl. Texuuueckas xepa- 10 YceTHbIH OTBET, 1
MHUKa. TexHOJIOrus M3rOTOBIEHHS Kepamuue- TEKCTOBBIN J10-
CKHX W3jeiid. XHMHYecKHe CBOMcTBa KepaMu- KyMEHT
KH.
Hmozo 110 14

7. Marepua/ibHO-TeXHHYecKas 0a3a, HeoOXoaumasi ISl OCYLIECTBJIEHHS
00pa3oBaTe/ILHOIO NMpouecca 1o AUCUUIIHHE (MOAYJ110)

Peanuzauus Ilpoduns npeanonaraer Hanuuue MUHAMAIBHO HEOOX0AUMOIO
JUIs peanu3zaluy 6akanaBpCKoil MporpaMMebl HepevHs MaTepHaaibHO-TEXHUYECKOIo
obecrneyeHus:

JICKLIHOHHbBIE ayJIMTOPHU (0DOPY0BAaHHBIE BUJICONPOESKLIMOHHBIM 000PY/10-
BaHUEM JUIsl IPE3eHTAlNH, CPe/ICTBAMHU 3BYKOBOCIIPOU3BEICHHUS, IKPAHOM );

000py/I0BaHHE BAKYyMHOTO HAIbIIEHHS METAILTMYECKHX IUIEHOK JJIsl 1Po-
BeJIeHHsl J1TabopaTOpHBIX paboOT MO M3y4deHHUK cBoWCTB MetamnoB (BYII-5, AJlb-
DA-H1, YBP-3M);

000py/10BaHKE /15 U3YUeHHUsI MUKPOTBEPI0CTH MaTepranos (MT-3);

MHUKPOCKOIbI ¢ MUKpOMETpaMu OKyJsipHbiMu (MOB1-15");

o0opy/l0BaHKe AJS TOJYyYEHHUs] KEPaMHUUECKHX M CTEKISHHbIX W3Jeni U
H3yueHusi UX CBOMCTB (MydenbHble meuu, apoBas MelbHMIA, alyHIOBbIC THI-
JIN).

[Ipy ucronb30BaHNK S1EKTPOHHBIX W3/aHUH BY3 JIOIKEH 0BECTeYnTh Kajk-
ZI0TO 00YHAIOIIErocst BO BPEMsS CAMOCTOSITENBHON MOArOTOBKH pabouumM MecToM B
KOMIIBIOTEPHOM KJlacce C BbIXOJIOM B MIHTEpHET B COOTBETCTBHH ¢ 0OBEMOM H3Y-
4aeMbIX TUCLMITIMH.



