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Pabouass mporpamMmma JUCIUILIAHBI

(Momynss) MarepuanoBenenue paspadoTaHa Ha

OCHOBaHUU (ellepalibHbIX TOCYAAPCTBEHHBIX TPeOOBaHUIl K CTPYKType MPOrpaMM IMOATOTOBKHU
HAay4YHBIX M HAYYHO-TIEJArOrM4YeCKUX KaJApOB B acmupaHType (aabIOHKTYpE), YCIOBHUSIM MX
pealM3alii, CpPOKaM OCBOEHHUS O3TUX MPOrpaMM C YYEeTOM pa3iuuHbiX (opMm o00ydeHus,
00pa3oBaTeNIbHBIX TEXHOJOTHM, YTBEPXKICHHBIX NpPHUKAa30M MUHUCTEPCTBA HAayKU M BBICIIETO
obpazoBanusi Poccuiickoit @enepanmu ot 20.10.2021 1. Ne 951, ydyeOHOro miaaHa IpOrpamMMbI

aCIIUPaHTYpHI.

Pabouasi nporpamMmma paccMOTpeHa M 0100peHa Ha 3aceJaHuM Kadeaphbl:

l'on yrBepxnenus
(mepeyTBepKIeHUs)

2023

2024

2025

2026

Howmep u nara nporokona
3aceianus Kadeapsl
TeXHUKHN 1 TEXHOJIOTHHU

Ne 9 ot 28.03.2023

PaGouasi nporpaMma peKOMeH/I0BaHa K peajin3a

1M B yueOHOM npouecce Ha 3acenanun HTC:

(mepeyTBepKIeHUs)

I'on yrBepxknenus 2023 2024 2025 2026
(mepeyTBepKIeHUs)
Howmep u nara npotokona | Nel ot 29.03.2023
3acemanusg HTC
Pabouasi mporpaMmma o0Cy K/IeHa H YTBEeP:KIeHA HA 3aceJaHUN YYE€HOTr0 COBeTa
l'on yrBepxkaeHus 2023 2024 2025 2026

Howmep u nara nmporokona
3acemanusg YC

Ne 9 or 11.04.2023




1. IlepeyeHb IUIAHUPYEMBIX Pe3yJbTATOB O00Y4YeHUS MO JMCUHMILINHE
(MOIyJII0), COOTHECEHHBIX ¢ IUIAHUPYEeMbIMH pe3yJbTATAMH OCBOCHUS
NpOrpaMMbl ACIHPAHTYPbI

Henabro 1MCUMILVINHBI SIBJISICTCH:

* popMuUpoOBaHUE y aCIUPAHTOB YIITyOIeHHBIX TPO(EeCCUOHATBHBIX 3HAHUM,
HAaBBIKOB U KOMIIETCHIIMI B HAIIPABJICHUH MATEPUAIOBEICHHS;

* [IOJrOTOBKA ACIIMPAHTOB K CAMOCTOSITEIBHON MTOATOTOBKE U OCMBICIEHHOMY
PELICHUIO TEOPETUYECKUX U IMPAKTUUECKUX 3a7a4 MAaTEPUAIOBEICHHUS,;

* (hoopMUPOBaHNE HABBIKOB CAMOCTOSATEILHOM HAYYHO-UCCIE0BATEIBCKON 1
NEeAaroru4eckou IesaTeIbHOCTH;

* popMUpOBaHUE KOMITETEHLUI, HEOOXOIUMBIX JJIsl YCHEIIHONW HAy4YHO-
He1arornyeckoi paboTsl B JAHHOM OTPACIU HAYKH.

OCHOBHBIMH 33Ja4aMM TUCUUILUIUHBI AIBJISIOTCS

* cpopMUpOBATH NPEJICTABIICHUS O KOHCTPYKIIMOHHBIX MaTepuaiax pa3iuyHou
MPUPOJIBI, CIOCOOHBIX PabOTATh B YCIOBUSIX HAIPSKEHHO-1€(OPMUPOBAHHOTO
COCTOSIHUS,

*c(hopMHPOBATH MPEICTABICHUE O METOJIaX UCCIIEIOBaHUs (PU3UKO-
MEXaHUYECKUX XapaKTEPUCTUK KOHCTPYKIIMOHHBIX MAaTEPHAJIOB;

*BbIpa0OTaTh YETKHE HAYUHBIE IPEACTABICHUS O B3aUMOCBS3HU CTPYKTypa-
CBOMCTBa MaTE€pPUAJIOB U O BO3MOKHOCTH IUIAHUPOBAHUSI MX COOTHOLIEHMS C LIEJIBIO
MOJIYYEHHS] MATEPHAIIOB C 3aJaHHBIM KOMIUIEKCOM CBOMCTB;

*HOJITOTOBUTH ACIIMUPAHTOB K MPUMEHEHHIO MOJTYYEHHBIX 3HAHUM MTPU
OCYLIECTBIEHUN KOHKPETHOTO MaTEPHAIOBEUECKOTO UCCIIEIOBAHHUS.

[Ipouiecc ocBOE€HMSI NUCHMIUIMHBI (MOIYJIsl) HampaBlieH Ha (GOPMHUPOBAHUE Y
aCIIMPAHTOB 3HAHUM, YMEHU, HABBIKOB U (MJIM) ONBITA EATEIbHOCTH:

3name

L4 HOBBIC MCTOJbI HCCICAOBAHHA W WX [PHUMCHCHHUA B obnactu
TECOPETUICCKOT'O 0OOCHOBaHHUS H ONITUMHU3AINH TEXHOJOIHYCCKHUX IIPOLECCOB
MOJYYCHUA IEPCIICKTUBHBIX MATCPHUAJIOB U IMIPOU3BOACTBO M3 HUX HOBBIX I/ISILGJ'II/Iﬁ C
YUu€TOM HOCJI@I[CTBI/II\/’I JJIA 06H_I€CTBa, OKOHOMMKH H 3KOJIOTHUH,



o OCHOBHBIE TOAXOJBl W MPUEMBI PEIICHUS HETUIIOBBIX 3aJa4 10
pa3paboTKe U BBIMYCKY TEXHOJOTHYECKOM JIOKYMEHTAIlMM Ha MEepPCIEeKTUBHBIC
MaTepualibl, HOBBIE MW3JEIUS U CPEACTBA TEXHUYECKOTO KOHTPOJISI KadecTBa
BBIITYCKAEMOM MIPOTYKIINH;

o HAyYHO-TIPEIMETHYIO 00JacTh 3HAHMM B YacTH HCIOJIb30BAaHUS Ha
MIPAKTUKE MHTETPUPOBAHHBIC 3HAHUS €CTECTBEHHOHAYYHBIX, 001X
po(eCCHOHATEHO-OPUEHTUPYIOMNUX W CICIHATBHBIX ITUCIUTUINH IS TTOHUMaHUS
mpo0sIeM pa3BUTHSA MAaTEPUATIOBEICHUS, YMEHHE BBIIBUTATh M PEATM30BBHIBATH HA
MPAKTUKE HOBBIE BHICOKOAI(P(EKTUBHBIEC TEXHOJIOTHUY;

o METO/IOJIOTUYECKUE TOAXOAbl U METOJIbl MCCIEOBAaHUN JUIsi BhIOOpa
MaTepUaJiOB C 3aJaHHBIMU CBOMCTBAMHM NMPUMEHHUTEIBHO K KOHKPETHBIM YCIOBUSIM
V3TOTOBJIEHUS U KCIUTYaTallud U3JICJIUA U KOHCTPYKLINM;

o CYIIIECTBYIOIIME 3aKOHOMEPHOCTH (PUBUKO-XUMHUYECKUX H  (PU3KKO-
MEXAHUYECKUX MPOLECCOB, MPOUCXOIAIINX HA TPaHUIAX pa3jielia B F€TEPOr€HHbIX

CTPYKTYypax.
Ymemo

o IIPUMEHSITh METOAbl HCCIEIOBAHUS B CaMOCTOATEIIBHOW HAY4YHO-
UCCJIEIOBATENbCKOM  JICSTENBHOCTA M pa3padOTKe TMPOEKTOB B 00JacTH
TEOPETHUYECKOr0 OOOCHOBAaHUS M ONTHMH3aLMU TEXHOJOTMYECKUX IPOILIECCOB
IIOJIy4YE€HUs MEPCIIEKTUBHBIX MAaTEPUAJIOB U ITPOU3BOACTBO U3 HUX HOBBIX U3JIEIIHMH C
Y4€TOM IOCIECTBUH 1J1s1 00IIeCTBa, SKOHOMUKH U SKOJIOTUH;

o (bopMyIMpPOBATh U PEIIaTh HETUIIOBBIE 337a41 10 pa3padOTKE U BHIMYCKY
TEXHOJIOTUYECKON JTOKYMEHTAlLlUU Ha MEPCIEKTUBHBIE MAaTEPUAIIbl, HOBBIC U3IETIUS U
CPEACTBA TEXHUYECKOTO KOHTPOJISI KAYECTBA BBIITYCKa€MOW MPOAYKIINH;

o IUJAHUPOBAaTh W MPOBOAUTH DKCIIEPUMEHTAIBHBIE MCCIEAOBAaHUA B
o0nacTu VCIIOJIb30BaHUs Ha IIPAKTHKE WHTETPUPOBAHHBIX 3HAHUUN
€CTECTBEHHOHAYYHbIX, O0MIMX MPOPECCHOHANTBHO-OPUEHTUPYIOUIUX U CHEUUaTIbHBIX
JTUCIUTUINH JJI TIOHMMAaHUsI TIPOOJIEM pa3BUTHS MATEpPUATIOBEICHHUS, BBIIIBUTATh U
peann30BBIBAaTH HA MPAKTUKE HOBBIE BHICOKOA(DPEKTUBHBIC TEXHOJOTUH;

o yCTaHABJIMBATh 3aKOHOMEPHOCTH (UBHKO-XUMHUYECKHX U (HU3UKO-
MEXAHUYECKUX MPOLECCOB, MPOUCXOIAIINX HA I'PaHULAX pas3lielia B FeTePOreHHbIX
CTPYKTypax;

o CaMOCTOSITEJIbHO NPHUMEHATh METOJOJIOTUYECKUE TMOAXOABl U METOIBI
MCCJIeI0BAHMM JJIsl BBIOOpA MAaTEpUasoB € 33JIaHHBIMU CBOMCTBAMU MTPUMEHUTENBHO K
KOHKPETHBIM YCIIOBHUSIM M3TOTOBJICHUS U SKCIUTyaTalluHd U3AETUN U KOHCTPYKIIMI.

Bnaoemo

° METOJIaMH HCCIICIOBAHMS M MX IIPUMEHEHHUS B 00JIACTH TEOPETUUECKOTO
O0OOCHOBaHUSI W  ONTUMHU3AIMH  TEXHOJOTHYECKUX  TPOIECCOB  TMOJYYCHUS
MEPCIIEKTUBHBIX MATEpPUAJIOB M MPOU3BOJCTBO M3 HUX HOBBIX HU3JIENUNA C y4ETOM
MOCIEICTBUH 1151 00IIIeCTBAa, DKOHOMHUKH U DKOJIOTHH;

° OCHOBHBIMH TIOAXOJAaMU U TpueMamMu (HOPMYJIMPOBAHUS W PELICHUS
HETUIIOBBIX 33J1au MO pa3pabOTKe M BBIMYCKY TEXHOJOTMYECKON JOKYMEHTAIlMU Ha



NEPCIIEKTUBHBIE MaTepUajbl, HOBbIE W3JEIHS M CPEACTBA TEXHUYECKOTO KOHTPOJIS
Ka4yecTBa BBITYCKAaeMOU MPOTYKIIHH;

J METOAOJOTHEH IJIAHWPOBAaHUS B YACTH MCIIOJIB30BAaHMS Ha TMPAKTUKE
UHTETPUPOBAaHHbIC 3HAHMS E€CTECTBEHHOHAYYHBIX, OOMMX MpodhecCHOHATbHO-
OPHEHTUPYIOIINUX U CHEUHATbHBIX AUCHUIUIMH JUIsI TOHUMAaHUS MPOOJIeM pa3BUTHUS
MaTepuajoOBE/ICHUSI, YMEHHUE BBIIBUTATh M PEATU30BBIBATH HA MPAKTHKE HOBBIC
BBICOKOA()(DEeKTUBHBIE TEXHOJIOTUH;

J YMEHHEM YCTAHABIMBATH 3aKOHOMEPHOCTH (PU3UKO-XUMUYECKUX U
($U3UKO-MEXaHUYECKUX TIPOIIECCOB, MPOUCXOAIIMX Ha TpaHUIAX pa3iena B
IeTEePOreHHBIX CTPYKTYpax;

J METOAOJOTMYECKUMH TOAXOJaMH M METOJaMH HCCIIEOBAHUN s
BbIOOpa MaTepuanoB C 3aJaHHbIMU CBOWCTBAMU NPUMEHUTENIBHO K KOHKPETHBIM
YCIIOBUSIM U3TOTOBJICHUS U HKCIUTyaTallMK U3/1E€TIUI U KOHCTPYKIUH

2. Mecro aucuMIJIMHBI (MOAYJSA) B  CTPYKType HPOrpaMMbl
acCIMpPAaHTYPbI

Hucnuninna «MatepruanoBeeHUE» OTHOCUTCS K 00513aTeNbHBIM JUCHUIIIIMHAM
y4eOHOTO IJIaHa OCHOBHOM 00pa30BaTEIbHON MPOrpaMMBbl MOJTOTOBKH aCIIMPaHTOB
[0 HAYYHOU crienuanbHOCTH 2.6.17. MarepuaiioBeieHHE.

Hucrunmaa ~ O6asupyeTrcs  Ha  paHee  M3YYEHHBIX  JIUCIMIUIMHAX:
«MarepuanoBeneHue», U KOMIETEHIUSAX, TOJYUYCHHBIX B pe3ylibTaTe OOy4YECHHS B
MarucTparype / crieuuainuTeTe.

3HaHUs, MOJIYYEHHbIE TIPU OCBOCHHM JUCIUIUIMHBI, SIBISIOTCA 0A30BBIMH IS
M3Y4YEHUS NOCIEIYIOUIMX TUCUUILINH U BBINIOJIHEHUS JUCCEPTALIUH.

3. O0beM TMCUMNIMHBI (MOAYJIS) M BUIbI y4eOHOMH padoThI

OO6m1as TPy 10€MKOCTh JUCIUTIIMHBI COCTABIISACT 4 3a4eTHBIX eauHUIIBI, 144 Jaca.

Bunpl 3anaruii Bcero uacoB
O0mas Tpy10eMKOCTh 144
AyIMTOPHBIC 3AHATHS 36

Jlexmmm (J1) 18
[Tpaktueckue 3arstus (I13) 18

Cemunapckue 3aasaTtus (C3)
JlaGopatopusbie pabotsl (JIP)
CamocrosiTeibHas padora 108

Bua uToroBoro KOHTpoJIst KAaHIWIATCKHI IK3aMeH




4. Conepxanue TUCHUILTHHBI (MOY/JIs1)

4.1. Tembl AUCHMIIMHBLI U BUAbI 3AHATHHI

Jlexknumn,
HaumenoBanmue TemMm MpaxTuueckue
yac. 3aHSATHS, Yac
Tema 1. TeopeTuueckre OCHOBBI 2 2
MaTepUaIoBeICHUS
Tema 2. MeTobl UCCIEeA0BaHUS CTPYKTYPbI U 2 2
(bu3nYeCKUX CBOWCTB MaTepUajoB
Tema 3. MexaHnnueckue CBOMCTBA MaTEpUaIOB 2 2
U METOJIbl UX ONpEe/IeIICHUs
Tema 4. TexHOJIOTUS XUMUKO-TEPMUYECKOM, 2 2
TEPMOMEXaHUUECKOI 00pabOTKH U
MOBEPXHOCTHOTO YIPOYHEHHS MaTEPHAIIOB
Tema 5. MeTaisl U CIUIaBbI B 2 2
MaIIMHOCTPOECHUU
Tema 6. Hemetayuinueckue maTepuaibl B 4 4
MaIIMHOCTPOECHUHU
Tema 7. DpbeKTUBHOCTh MPUMEHEHUS 4 4
MaTepuajIoB B MAITMHOCTPOCHUU C YIETOM
9KOHOMHUYHOCTH, JIOJITOBEYHOCTH,
0€30MacHOCTH U SKOJIOTMYECKOM YUCTOTHI
HTroro: 18 18

4.2. ConepxaHue TeM TUCUUILINHBI
1. TeopeTndeckre OCHOBBI MaTepUATIOBEICHUS

CtpoeHne u CcBOWCTBa MaTepHanoB. ATOMHO-KPUCTAJUIMYECKOE CTPOEHUE
BEILECTBA OJIEKTPOHHAs CTPYKTypa. THIIBI MEXaTOMHBIX CBS3€id B KpHUCTaJUIaX.
Kpucrammueckoe cTpoeHHE TBEPABIX Tel. TUNBl KPUCTALIMYECKUX PEIIETOK
METaJUIOB M WX XapakTepucTuka. PeasnbHOEe CTpoeHHE METAUIMYECKUX U
HEMETAUTMYECKUX KPUCTAIJIOB. AHM30TPOINHUS CBOWCTB KpucTalioB. JledexTs
KPUCTAJUIMYECKOTO CTPOEHHUS: TOUEYHBIE, JINHEWHbIE, IOBEPXHOCTHBIE U OOBEMHBIE.
JlucrokanmoHHas CTpyKTypa M INPOYHOCTh MeTaioB. DysiepeHsl U HaHOTPYOKH.
HanocTtpykTypHOE CTpOEHUE BELIECTB. [Ipouecchr caMOOpraHu3alun
JUCJIOKAIMOHHON M ()paKTaIbHON CTPYKTYp MATE€pUajoB C MO3UIMN CUHEPTEeTUKH.
OCHOBBI 3JIEKTPOHHOW TEOPUU TBEPABIX TeNl. 30HHAsA Teopus TBEpAbIX Tell. CBs3b
¢u3MUEeCKUX  CBOMCTB C  TMOBEIEHHUEM  JJIEKTPOHOB.  TemionpoBOIHOCTb,
AIIEKTPOIPOBOIHOCTh U JIEKTPOHHAS TEIUIOEMKOCTh METaNIOB. TepMOlIeKTpOHHAs
smuccus. CBEpXIPOBOJUMOCTb. JJEKTPOHHOE CTPOEHHE MOJYIPOBOJHUKOB U
JIUAJIEKTPUKOB. MarHUTHBIE CBOWMCTBA MaTepuaioB. /[namarneTnsm, napaMarHeTusm,
deppomarneTuzm. DopMUpOBAHHE CTPYKTYpPbl MeETaula MpPU KPUCTAIIM3ALUU.



ArperaTHble COCTOSIHMSI BEILIECTBA. JHEPreTUUYECKHE YCIOBUA W TEPMOAMHAMHUKA
npouecca  kpuctammzauud.  CaMONpOM3BOJbHAA W HECAMOIIPOM3BOJIbHAsS
Kpuctaumzanusi. Popma KpUCTALIUYECKUX oOpazoBanuil. CTpoeHHE CIIHTKA.
[Tomumopdusm. MaruutHeie mpeBpamieHUs. AMOp(HOE COCTOSHHE METAJIOB.
AmMopdubie crnaBel. CTpoeHHE TUIACTUYECKH JAe(OPMHUPOBAHHBIX METAILIOB.
CTpyKTypHBIE U3MEHEHHS B METAJUIAX B YCIOBUAX XOJIOAHOM U rOpsiYei IaCTUYECKOU
nedopmaruu. Temnepatypa pekpuctaumzanu. CTpoeHrne METaIOB MOCJIE BO3BpaTa
Y pEeKpHUCTAUIN3alMd. MeXaHu3M U CTaIUM NPOLecCa PEKPUCTAIIU3ALUU. Y CIIOBHUS
peanu3anuy HalpaBJICHHON KpucTaun3aui. OCHOBBI TEOPUH CILUIABOB TEPMHUYECKOM
00paboTKU. YCIOBHS TEPMOJUHAMHYECKOTO paBHOBecusa. OmnpeneneHue CUCTEMBI,
da3pl, cTpykTyphl. Cmecu, XHMHUYECKHE COCJIMHEHHUS, TBEpPJble PaCTBOPHI,
npomexytounbie (aszpl. [IpaBuno ¢a3. OcHOBHBIE TUINBI JUAarpaMM COCTOSTHUS
JBOMHBIX CIJIABOB U METOJIbI UX MOCTPOEHHUS. DBTEKTUUECKOE M MEPUTEKTHUYECKOE
npeBpanieHus. Bunpl nukBanyu. @a3oBbIe€ U CTPYKTYPHBIE MTPEBPAIIECHUS B TBEPAOM
COCTOSIHUM. JBTEKTOMJHOE mNpeBpameHue. CBsi3b MEXIYy CBONCTBAMH CIUIABOB U
TUIIOM JIMarpamMMBbl COCTOSIHUS. JlnarpaMmbl COCTOSHUS KEIE30-LIEMEHTUT U KEJIE30-
rpadut. BausHue IEerupyronmx KOMIIOHEHTOB Ha KPUTHYECKHE TOUKH XKejle3a U
cTayii, CBOMCTBA (pepputa u aycrenuta. Ga3oBbie MPEBPaIlCHUs B CTAJIM IIPU HarpeBe
u oxnaxnaeHuu. IIpomecc oOpa3oBaHusi aycTeHWTa TNpU HarpeBe. MexaHu3M
IIPEBPAILECHAN MEPEOXJIAKIECHHOTO ayCTEHUTA. N3oTepmuueckue u
TEPMOKHMHETUYECKHUE quarpamMbl. Kputrdeckas CKOpOCTh OXJIXKICHHS TIPU 3aKaJIKE.
MapTteHcuTHOE TpeBpallleHue, MeXaHW3M M KuHeThka. CTpyKTypa W CBOWCTBA
MapTeHcuTa. BriusHue negopmaniuu Ha MapTeHCUTHOE TipeBpaiienue. [IpeBpaienus
IIPU OTITYCKE CTaju. TepMOoaMHaMUKa U IPOLECC KoaryJssauu. Mi3MeHenne CTpyKTypbl
Y CBOMCTB IpH oTirycke. OTIyCKHAast XpYNKOCTh U CIIOCOOBI €€ MPeI0TBPAICHHUSI.

2. Metoppl nccneoBaHus CTPYKTYPHI U (PU3UYECKUX CBOMCTB MaTepUaIOB

Mertoabl uccneaoBaHus CTPYKTYphI U (pazoBoro coctaBa. Meramorpaguieckue
u ¢pakTorpaduuecKkue METOJbl MCCIIEI0BaHUs, ONTHYECKAs] U DJIEKTPOHHAS, B TOM
yucie, AUQPPAKIMOHHAS MHKPOCKOMHS (MMPOCBEUYMBAIOIIMNA W  CKAaHUPYIOIIUNA
AIIEKTPOHHBIE MUKPOCKOIIBI). PEHTT@HOBCKHE METO/IbI UCCIICI0OBAHUS: CTPYKTYPHBIN U
CIEKTPaJIbHBIA METOABl aHanu3a. MeToasl uccieqoBaHusl (U3HUYECKUX CBOWCTB U
($a30BBIX MpEBpAIlICHUI B MeTaylaXx M CIUIaBax. MarHuTHBIA M DJICKTPUYCCKUM
METO/1bl aHan3a (Pa30BbIX U CTPYKTYPHBIX IpeBpatenuii. Meton repmo-31C. Meton
AIEPHOTO MArHUTHOI'O pe30HaHca. MeroJ siiepHOro ramma-pe3onanca. dusnyueckue
METO/Ibl HEpa3pyIlIAIIIer0 KOHTPOJsS Ae(EKTOB MaTepuanoB. YIbTpa3ByKOBas
nedexTockonusi. PeHTreHoBckas u ramma-aedeKTockonus. MeToa BUXPEBBIX TOKOB.
MarnuTHas u TeroBas 1e()EeKTOCKOMHS.

3. MexaHn4ecKHe CBOMCTBA MAaTEPUATIOB U METObI UX ONPEACIICHUS

Cxembl HanpsHKEHHOTo U 1e()OpMHUPOBAHHOTO COCTOSIHUA MaTepuaios [Tnockoe
U o0OBeMHOE HampsbkeHHble cocTosHuda. [lnockas nedopmanusa. Kouunentparus
HanpspkeHuid. OcTaTo4yHbIe HANpPSHKEHUs, OINpenesieHue, Kiaccudukamnus. Ynpyrue
CBOMCTBA MaTepuayoB. MoAyib yIIPyrocTH U €ro 3aBUCUMOCTb OT KPUCTAJNINYECKOU



CTPYKTYpbl Marepuaja. YIpyroe mnocleICTBUE, YINPYIMH THCTEPE3UC, BHYTPEHHEE
tpenue. [lmactuueckas aedopmanms u nepopmanmoHHoe ynpounenue. [Iporieccs
CKOJIbKEHHSI U JABOMHUKOBaHUsA. KpaeBble, BUHTOBbIE U CMEIIAHHBIC AUCIOKAIWU.
Bekrop broprepca. CkoJib)k€HHE W TEpENOia3aHue AUcCioKauuid. BzammoneicTBue
JTUCIOKalui Mexay coboit u ¢ mpumecsimMu. OcoOeHHOCTH JedopMalid MOHO- H
MOJIMKPUCTAJUIOB. BiusiHue TpaHWll 3€peH Ha IUIACTUYECKYI0 Jedopmanuio
noMUKpUcTaioB. JluckinHamuu. CBepXIUIACTUYHOCTh. BIMSAHME TMJIaCTUYECKOU
nedopManul Ha CTPYKTYpy M CBOMCTBAa MarepHaslioB. MexaHH3M YIPOYHEHHUS.
HedbopmariionHoe  ynpo4yHeHHe.  YNPOYHEHHE  TBEPABIX  pPacTBOPOB  MpHU
B3aUMOJICHUCTBUU JUCIIOKALUN C IPUMECSIMU BHEIPEHUS. JIUCIIEpCUOHHOE TBEPICHUE.
Pazpymenne marepuaiioB. Buabl paspyuieHus MmatepuaioB. MexaHU3MBbl 3apOKICHUS
TpemmH. CuiioBble, neOpMAIlMOHHBIE M JHEPreTHUECKUE KPUTEPUU JIOKAIBHOIO
paspyuienus. TpemuHocToMKoCcTh. [loaxoapl MEXaHMKH pa3pylIeHHsT K BBIOOPY
KOHCTPYKIIMOHHBIX MaTepUajioB, pacyeTy pasMepa JOMyCTUMOro naedexra u
MPOTHO3UPOBAHUIO J1OArOBeYHOCTH. DpakTorpagusi Kak METOJ KOJIMYECTBEHHOU
OLICHKM ME€XaHU3Ma pa3pylieHus. MexaHn4eCcKue CBOMCTBA MaTEPUAIIOB U METObI UX
onpenenenuss Knaccudukanuss METOAOB MEXAHMYECKUX HCIBITAHUNA. 3HA4YE€HHE
MEXaHHYECKUX XAPAKTEPUCTUK B MaTEpPUANIOBEACHUN. MexaHW4YecKue CBOMCTBA,
OmnpeAesieMble IIPU CTATUYECKOM HArpyKeHUu. VcnbITaHNs Ha pacTsHKEHUE, CKaTHe,
U3rud, KpyyeHue, TPEUIMHOCTOMKOCTh. BiusHUE JerupoBaHus, CTPYKTYpbI
KOHLIEHTPAaTOPOB HANpsXKEHUH U MacliTadHOro (Qaxkrtopa Ha XapaKTEPUCTHKU
MEXAHUYECKUX  CBOMCTB. MexaHWUYecKMe  CBOWCTBA,  ONpEACseMble  IIPU
JTUHAMUYECKOM  HarpyXeHuu. BiusHue  ckopoctd  AepOpMHpOBaHUSA  Ha
XapaKTePUCTUKU MPOYHOCTH U TUIACTUYHOCTH. J[MHAMUYECKUE UCTIBITAaHUS HA U3THO
oOpasloB. YnapHas BS3KOCTb. MeToAbl OINpeAeNieHUs] yAapHON BSI3KOCTH U €€
COCTAaBIIIONIMX. MeXaHUYeCKHEe CBOWCTBA, ONPEAEISIEMBIE IPU LHUKINYECKOM
Harpy>keHUM. YCTaJIOCTh, JAWArpaMMbl YCTaJOCTH, MPENENT  BBIHOCIMBOCTH.
MastoumkiioBass ¥ MHOTOLIMKIIOBas: yCTajnocTh. [Ipupona yctanocTHOTO paspyuieHus.
BrnusHue pa3nuuHbiX (DaKTOPOB Ha CONPOTHBICHHE YyCTANOCTH. McmblTaHus Ha
TBEpAOCTh BJABIMBAHHMEM M LapanaHueM. T[puOOTEXHUYECKHE HUCIBITAHMS.
IloBeneHne marepualioB IOJ HArpy3KOM IIpU OXJIKAEHUU U Harpese lloBenenue
MAaTEPUAJIOB II0J HArpy3Kol NIpU OXJIAKICHUHA OT KOMHATHBIX TEMIEparyp a0
KPHUOTEHHBIX. XJIAJOCTOMKOCTh M KPUTHYECKAs TEMIEpaTypa XPYNKOCTH, METOIbI
onpeneneHus. [loBeneHre MarepuanoB Mo HArpy3KOM MPU HArpeBe OT KOMHATHBIX
TEeMIEpPATyp 10 TEMIEPATYpPhl pEKpUCTAUIN3ALMHU U Bbillle. CHHEIOMKOCTh U TETIOBast
XpPYNKOCTh.  JKapoCTOMKOCTh UM kKapomnpo4yHocThb. [lom3yuects, auarpamMmel
MIOJI3Y4ECTH, NPEAEN IOJA3y4eCTH. Teopus pPEeKpUCTALIM3ALMOHHON IOJI3Yy4ECTH.
JlnurenbHas MPOYHOCTh, IUATPAMMBI JUIMTEIBHOW MPOYHOCTH, MPEAE JIUTEIbHOU
MPOYHOCTH. MexaHu3M XpYINKOTO paspylieHus NOpu Toa3ydecTd. Pemakcanus
HANPSDKEHUM, OUarpaMMbl pEJIaKCalliM, pPeJIaKCAallMOHHAs CTOWMKOCTh. BimsiHue
JIETUPOBAHUSA M CTPYKTYpPhl HA XapaKTEPUCTHUKU KAPOMPOYHOCTH MAaTEPUAJIOB.
Bo3zneiictBue BHemHeW cpeabl. AnCOpOLMOHHBIE MpoIecchl Npu aedopmaluu u
paspyuiennn MmetauioB. Dpdekt Pebunaepa. BiusiHue noBepXHOCTHO-AKTUBHBIX CPE/
Ha TMPOYHOCTh METAVIOB M CIUIABOB. 3aKOHOMEPHOCTH OKHCIIEHHS METaJUIOB.
Koppo3us meTaninoB U CIUIaBoB MOJ HanpskeHueM. Koppo3HOHHOE pacTpeCKMBaHUE.
MexkpuctammrHas Kopposusi. COpoTUBIAEMOCTh MAaTEPUAIOB KABUTALIHOHHOMY U



SPO3MOHHOMY pPa3pyLICHHUIO. BiusHue pagualiMOHHOTO OOJy4eHHsS HAa CTPOCHUE U
CBOWCTBA MaTEPHUAIIOB.

4. TexHOJIOTHS XWMUKO-TEPMUYECKOH, TEPMOMEXaHUYECKON 00paboTKu u
MMOBEPXHOCTHOTO YIIPOYHEHHS MaTE€pUaIOB

Tepmuueckass o6pabotka cramu. OCHOBHBIE BUABI TEPMHUYECKOW 00pabOTKU
ctanu. Berbop Buja TepMuydeckoit 00pabOTKH B 3aBUCUMOCTH OT HA3HAUCHUS U3/IEHUs
U YCJIOBUH €ro sKcIulyaTanuu. BriusHue tepmuueckoid oOpaOOTKM Ha CBOMCTBa
KOHCTPYKIIMOHHBIX CTaJ€d M CBApHBIX COEAMHEHUU. XUMHKO-TEPMUYECKAS
oOpabotka. OOiue 3akoHOMepHOCTH. llemMeHTanus ¢ mocieayromed TepMUYeCcKon
o0paboTkoi. A3oThpoBaHue. BiusHHE JIETHPYIOMIMX KOMIIOHEHTOB Ha TOJIIUHY,
TBEPAOCTb M HM3HOCOCTOMKOCTH a30TUpOBaHHOro ciiosi. CTpyKTypa W CBOMCTBa
azoTupoBaHHOU ctanu. Hutpounemenrauus cranu. JAuddys3nonHas meTanauzanus:
QIUTUPOBAHUE, XPOMMPOBAHHUE, CUIULUUPOBAHUE U T.I. MHOIOKOMIIOHEHTHBIE
nokpeiTus. Juddy3rnoHHOE HachIIEHWE B HWOHM3UPOBAHHBIX Ta30BBIX Cpeaax.
Tepmomexannueckass 00paboTka. OCHOBHBIE BHJBI:  BBICOKOTEMIIEpATypHas,
HU3KOTEMIIEPATypHAas. Crpykrypa U CBONCTBA MaTepraioB 110CJIE
TepMOMEXaHUUYECKOW 00paboTku. [ToBEpXHOCTHOE yIPOUYHEHUE METAIJIOB U CILUIABOB
IIyTEM BO3JEHUCTBUS KOHIICHTPUPOBAHHBIX NOTOKOB »JHEpruu. lloBepxHOCTHOE
JETUPOBAaHUE M TepMHueckas oOpaOoTKa MpHU Ja3epHOM M AJIEKTPOHHO-TYYEBOM
HarpeBe. [lOBEpXHOCTHOE YNPOYHEHHE METAUIOB M CIUIABOB  IIACTUYECKOU
nedopmarmeit. Puznyeckas CyIIHOCTh Iporecca. Poib OCTaTOYHBIX HAIPSKEHUU.
Ob6nactu mpumenenus. Jlepopmanust uzaenuii mpu ux 00OpabOTKE M CIOCOOBI ee
MPENYTIPEKICHUS.

5. Merasiel 1 CIiaBbl B MAIIMHOCTPOEHUH

KoncTpyknmonnass  mpodHOCTh  marepuaioB  Kpurepum  mpodHoCTH,
HAJIe)KHOCTH,  JOJTOBEYHOCTHA M M3HOCOCTOMKOCTH. METOAbl  MOBBIICHUS
KOHCTPYKIIMOHHOM ITPOYHOCTH. KOHCTPYKIIMOHHBIE YITIEPOJUCTBIE U JIETUPOBAHHBIC
ctanu.  TpeboBaHMs,  TpeabABIIEMble K  KOHCTPYKIMOHHBIM  CTaJISIM.
Mertamnypruyeckoe kadecTBO crajeil Kiaccudukanus yriaepoaucThiX CTajield 1o
Ka4yecTBY, CTPYKType U 00JacTsM IpUMEHeHus. BinusHue yriepona m npuMecei Ha
CBOMCTBA YTJIEPOJIUCTHIX CTANICH. YTIEPOAUCThIC KAUECTBEHHBIE CTalu. ABTOMATHBIE
CTajv. YTJIEpOAUCTbIE UHCTPYMEHTaJIbHbIE cTanu. JlerupoBanHele cranu. BrusHue
JIETUPYIOIIMX KOMIIOHEHTOB U IPUMECEN HA TUCIOKALIMOHHYIO CTPYKTYPY U CBOWMCTBA
craneir. Knaccudukanus v MapkupoBKa JETHPOBaHHBIX cranei. llemenTyembie
(HUTPOLIEMEHTYEMBIE) JIETUPOBAHHBIE CTAIM. YJIy4IIA€MbIE JIETMPOBAHHBIE CTAJIH.
[IpyxuHHble cTand oOmero Ha3HadeHud. [lapuKOMOAIIMITHUKOBBIE — CTaJM.
N3HOococTOMKHE  CcTanmyd.  BBICOKONPOUYHBIE ~ MAPTEHCHUTHO-CTAPEIOIIME  CTAJNIM.
[IpuHiunsl JierupoBaHus. MapTeHCUTHOE IIpeBpallcHue. BiMsHue Jerupyromumx
AJIEMEHTOB Ha KWHETHUKY (Pa30BbIX MpeBpalIeHUH U OCOOEHHOCTH TEPMHUYECKOU
00pabOTKH. DKOHOMHO JIETUPOBAaHHBIE MAapTEHCUTHO-CTaperomue ctanu. CBoicTBa
MapTEHCUTHO-CTAPEIONUX CTajiel u obnactu npuMeHeHusl. KOHCTPYKIIMOHHbIE U
KOpPPO3UOHHO-CTOMKHE cTanu. OOIIMe NpPUHIUIBL JIETUPOBAHUS M CTPYKTypa
KOPPO3MOHHO-CTOMKHX CTajied. XPOMUCTBIE, XPOMOHHUKEIIEBBIE, XPOMOMAapPraHIIEBO-
HUKEJIEBBIE M  XPOMA30THUCThIE AYCTEHUTHBIE CTalu. BBICOKOJIETMPOBAHHBIC



KHCJIIOTOCTOMKHE cTainu. JKapoCTOMKHE M OKAIMHOCTOWKWE cTaid. KapomnpodHbie
CTanyu W cCruiaBbl. [IpyMHOMIIBI JNETHMPOBaHUSA KApONPOYHBIX CTaJe€d W CILIABOB.
VYrpounstonue ¢asbl. XKaponpoyHble CTaId NEPIAUTHOTO U MAPTEHCUTHOTO KJIaCCOB.
XKaporpouHsle cTaau ayCTEHUTHOTO Kiacca ¢ KapOWTHBIM M WHTEPMETAJUTHIHBIM
ynpouHeHueM. JKapompouHble W KapOCTOWKWE HHUKEJIEBBIE CIUIaBBL. Tepmuueckas
00paboTKa KapoMmpPOUYHbIX HUKEJEBBIX CIUIaBOB. TyromiaBKkue METAJLIbl M CILJIaBbl Ha
ux ocHoBe. O0yacTu MpUMEHEHHs] B MAIIMHOCTPOEHUH. MIHCTpyMEHTalbHbIE CTaJH.
Knaccudukanus WHCTPYMEHTANbHBIX CTajedl MO TEIUIOCTOMKOCTH, CTPYKType H
o0JacTsIM TpPUMEHEHUS. BBICTpOopexyInas CTaih W OCOOCHHOCTH €€ TePMHUYECKOU
oopaboTku. IllTammoBbie ctamu s neGOpMHpPOBAHUS B TOPSYEM U XOJIOJAHOM
cocrostHuu. Cramu Uit (GopM JHUThs MOJA JAaBICHWEM M IPECCOBAaHUA. UyTyHBI.
CpoiicTBa W Ha3HAYeHUE YYTyHOB, NPUHIMUIBI Kiaccupukauuu. benble, cepsie,
BBICOKOIIPOYHBIE M KOBKHME 4YyryHbl. Da30Bble MpPEBpallCHUs IPU TEPMHYECKOU
o0paboTke uyryHa. [[pumeHeHre B MalIMHOCTPOCHHH. [[BETHbIE METaJUIbl U CIIABBI.
AmomuHMii u  ero cmaBbl. Knaccudukanuss — aJFOMUHHMEBBIX  CIUIABOB.
Hepopmupyemble aqlOMUHUEBBIE CIUIaBbl. JIUTEWHbIE alIOMUHUEBBIE CILIABBI.
OcobenHnoctu TepMudeckod 00paboTku. CriedeHHBIE AIIOMUHHUEBBIE CIUIABBI.
TexHonornueckue u MexaHuueckue cBorctpa. O61acTu IPUMEHEHNE aTIOMUHUS U €T0
crulaBoB. Marnuii u  ero cmiaBbl. Kinaccudukanus MarHueBbIX — CIUIABOB.
Hedbopmupyemble u JuTEiiHBIE CIUIaBbl. Tepmudeckas o00paOOTKa MarHUEBBIX
CIUIABOB. 3alllUTa MarHWEBBIX CILIABOB OT KOppo3uu. Menp u ee cruiaBbl. BiausHue
npuMecel Ha CTPYKTypy U cBoiictBa Menu. Kiaccudukanuss MeaHBIX CIUIaBOB.
JlaTyHu, ux cBoiictBa. CTpO€HHE U CBOMCTBA OJIOBSIHHBIX, AIFOMUHHUEBBIX, CBUHIIOBBIX,
MapraHIlOBUCTBHIX W OepriuiueBbIX OpoH3. MenHo-HuKeneBbie cruiaBbl. O0mactu
PUMEHEHUSI ME/IM U €€ CIIaBOB. TuTaH u ero cruiasbl. Knaccudukanus gerupyrommx
JIEMEHTOB W TUIIBl CIUIABOB TUTaHAa. MeEXaHWYECKHE, TEXHOJOTHYECKHE U
KOPPO3MOHHBIE CBOMCTBA TUTAHOBBIX CIUIABOB. BOIOpOAHAs XPYNKOCTh TUTAHOBBIX
cruiaBoB. KOHCTPYKIIMOHHBIE W >KapoNpoOyYHble CIIaBbl TUTaHa. (OcoOEHHOCTH
TepMHUUeCKOil o00paboTku. I[MHK, CBHUHEN, OJOBO W WX CIUIaBbl. Ilpumom Ha
OJIOBSIHUCTOM W CBHMHIIOBOM OCHOBaX. AHTHU(QPUKIMOHHBIE CIUIaBbl. MeTamibl U
CIUTaBBI C OCOOBIMH CBOWCTBamMH. Marautaele wmatepuanbl. Kriaccudukarms
MaTepuajioB IO MarHUTHBIM cBoicTBaM. KpuBas nHamarHmuuBanus. I[Iporeccsl,
MPOUCXOJAIINE TPU HAMAarHWYMBAHMM MOHOKpHUcTauia. Hu3zkodacToTHble W
BBICOKOYACTOTHbIE MATHUTOMATKHE MaTepHaibl. MarHuToTBEepAble 1ehOpMUPYEMEIE,
JUTHIE U CIICYCHHbIE MaTepuaibl. Marepuasnbl ¢ 0COOBIMHU TEIUIOBBIMU U YIIPYTUMU
cBoiictBamu. CIulaBbl € 33JaHHBIMH KO3(Q(UIIMEHTOM TEIJIOBOIO paCIIUpPEHHs U
MoayjdeM ymnpyroctd. I[IpoBOJZHHMKOBBIE W TOJYHPOBOJHUKOBBIE MaTEPHUAIIBI.
DJIEKTPONPOBOJHOCTh  TBEPABIX Tel. Marepuansl BBICOKOW ITPOBOJMMOCTH:
IIPOBOJIHUKOBBIE, IIPUIIOH, CBEPXIIPOBOIHHKH. CrunaBbl MOBBIILIEHHOT O
AIEKTPOCONPOTHUBIICHUS. KonrtakTHble MaTepuabl. [TonynpOBOIHUKOBBIE
matepuanbl. CtpoeHue u cBoiictBa. Kpucrammogusmdeckue METOIbl MOIYyYEHHUS
CBEPXYMCTBIX MaTepuasioB. JIernpoBaHue NMOJyNPOBOAHUKOB. Marepranbsl aTOMHOU



TeXxHUKH. KOHCTpyKIMOHHbIE MaTepuanbl. SnepHoe roprodee. TernaoHOCUTENM.
Martepuansl, obnanatomnue 3pdexrom namsatu Gopmbl. Knaccudukamus, cTpykrypa,
(¢u3uKo-MexaHuyeckue cBoicTBa. [IpuMeHeHne B MallMHOCTPOCHUH.

6. HeMeramnnueckue MaTeprualibl B MAIIMHOCTPOCHHUH

[Tonumeps! 1 mactTuueckue Maccbl. Kinaccudukanus u cTpyKkTypa HOJIUMEPHBIX
MarepuanoB. MoJIeKyJIsIpHasl CTPYKTypa HOJMMEpoB. Teopuu pocTa NOJMMEPHBIX
KpucTayioB. OCOOEHHOCTH MEXaHUYECKUX CBOMCTB MOJMMEPOB, 00YCIOBICHHBIE MX
cTpoeHueM. PenakcaliuoHHBIE CBOMCTBa. BsA3koe TeyeHue pacTBOPOB M PaCILIaBOB
nonuMepoB. CTapeHue u cTabuiu3anus moauMepoB. THIIBI pa3pyIIeHHs] TOTUMEPOB.
BnusHue BHemHUX (PAKTOpPOB Ha Mpolecc paspylieHus. PU3HKO-MEXaHHUYECKHE,
aare3noHHble, (PUKIUOHHBIE, AHTUKOPPO3UOHHBIC, IUAJIEKTPUUECKHE CBOWCTBA
MOJINMEPOB, METOJIbl HCCleoBaHusl 3THUX cBoMcTB. CocraB, Kiaccuukauus u
CBOMCTBa IUIACTMYECKMX Macc. IlmacTmaccel Ha OCHOBE TEPMOIUIACTUYHBIX H
TEPMOPEAKTUBHBIX MNOJUMEpPOB. OTBepAMTENN, HANOJHUTEIH, IUIACTU(DUKATOPHI,
KAaTaJn3aToOpbl, MHUITMEHTbI, WHTHOUTOPBHL.. MeToasl mnepepabOTKM IJIaCTMAcC B
uzzenus. MaTtepuanbl, TEXHOJIOTUS U O0OpYyIOBaHUE JJISl MOJYYEHUS! MOJIUMEPHBIX
nokpeITuid. KoMno3uuronusie Mmatepuaibl. [[puHINNBI CO3AaHUS U1 OCHOBHBIE THIIbI
KOMITO3UIIMOHHBIX MaTepuanoB. KOMIIO3WIIMOHHBIE MaTepuaibl C HAIOJIHUTEISMH.
KoMIIO3MIIMOHHBIE Marepuansl HAa HEMETAUIMYECKOW OCHOBE. MexaHuyeckue
CBOMCTBa KOMIIO3MLIMOHHBIX MATEPHAIOB, MOJAEIHpOBaHUE Ha OBM paspymenns
KOMIIO3ULIMOHHBIX MaTEPHaJIOB C UCIIOJIb30BAHUEM CBOWCTB apMUPYIOLIUX BOJIOKOH,
00BEMHOM J0JM U CBOMCTB MaTpullbl. Mexanu3Mm paspyiuenus. OCHOBBI pacuera Ha
IPOYHOCTh M3AENUN M3 KOMIO3UIMOHHBIX MaTepuanoB. CrocoObl KOMIBIOTEPHOIO
MOJEIUPOBAHUS  COCTaBa, CTPYKTYpbl, CBOMCTB M IIpOLECCa pa3pyLICHUs
KOMIIO3UIIMOHHBIX ~ MarepuaigoB. OOmacTH W NEPCHEKTUBBl  MPUMEHEHUs
KOMITO3UIIMOHHBIX MaTepHUaIOB B MAllIMHOCTPOCHUH. Pe3nHoBbIe MaTepuanbsl. CocTas
U kiaccupukaus pe3uH. TeXHOJOrus NPUTOTOBJICHHS PE3HMHOBBIX CMeEce u
dbopmupoBaHus Jeraneid u3 pe3uHbl. DUZMKO-MEXAaHMYECKHUE CBOWCTBA PE3WHBI.
BnusiHMe ycioBUM S3KCIUTyaTallid HAa CBOMCTBAa pe3uH. [IprmeHeHue pe3smHOBBIX
MaTepUaJiOB B MAIIMHOCTPOEHNH. CUTAIIIIBL, KEPAMHUUYECKUE U APYTHUE HEOPTraHUYECKUE
Marepuanbl. TyroriaBKHE€ COEIWHEHHUs, OCHOBHBIE THUIIBI, COCTaB, CTPYKTYypa,
CBOMCTBa, MeTOAbl mnojyueHusi, B ToM uncie CBC — camopacnpocTpaHsromuics
BBICOKOTEMIIEPATYpHbIM cuHTEe3. HaHokpuctaiumueckue marepuansl. CTEKISIHHBIE
CMa3Ky M 3alUTHBIE MOKPBITHS. OMalW Ui 3al(UThl METAUIOB. TexXHUYecKas
kepamuka. OrsHeynopHble W KOHCTPYKIHOHHBIE KEPAMHYECKHE MATEPUAIIBI.
[TpumeHeHre KepaMUKH B MaIIMHOCTpOeHUU. ['padut u ero Mmonudukanmuy B KauecTBe
KOHCTPYKLMOHHBIX MaTepHasioB. JIakokpacouHble U Kiesiue Marepuaisl. Coctas u
KJ1accu(ukanms JJaKOKpacoYHbIX MatepuanoB. OCOOEHHOCTH KPEMHUMOPTaHUYECKUX
INOKPBITUM. TEXHOJOTMYECKHME METOAbl HAHECEHUs JIAKOKPACOYHBIX MOKPBITUM.
TexHonoruss HaHECEHUS JIAKOKPACOYHBIX IOKpbITHH. CpaBHUTEIBHBIE CBOMCTBA
JAKOKPAaCOYHbIX MOKPBITUA M HMX NPUMEHEHHE B MAaIIMHOCTpoeHHH. Kiesmue
MaTepuanbl, coctaB U  kinaccupukanus.  DuU3MKO-XUMHYECKass — MpUpPOJa.



Konctpykuunonnsie knen. CocTaB KIE€EBBIX COEIMHEHUH. MeToapl MOJIydyeHus
KJICEBBIX COCIMHEHUN W UX HCHbITaHus. [IpuMeHeHHe KJIeeBBIX COCTUHEHUH B
MAaIIMHOCTPOEHUH.

7. OPPEeKTUBHOCTh MPUMEHEHUS] MATEPUATIOB B MAIIMHOCTPOECHUU C YYETOM
HKOHOMUYHOCTH, JI0JIFTOBEYHOCTH, OE30MMACHOCTH U HKOJIOTUYECKON YUCTOTHI

Metoauka pacuera 5KOHOMUYECKOIo 3(p(eKTa 3a cueT palluOHAILHOTO BbIOOpa
U TPUMEHEHHUS MAIIUMHOCTPOUTENbHBIX MaTepuanoB. CpaBHUTENbHbIE JTaHHBIC
CTOMMOCTH YTJIEPOJUCTHIX CTajel W CIJIaBOB, I[BETHBIX METAJVIOB M CIUIABOB,
HEMETAIUTMYECKUX MAaTepHalioB M 00macTd ux dS(PPEKTUBHOTO MPUMEHEHHUS.
CebecToMMOCTh PA3IMYHBIX ONEPALUA TEPMHUECKOW M XUMHUKO-TEPMHUYECKOM,
TEPMOMEXaHUYeCKOll  00paboTku  marepuanoB.  [loBbllleHME  HAJEKHOCTH,
JOJITOBEYHOCTU U O€30MaCHOCTH M3/AEIUN MAaIIMHOCTPOEHUS IMyTeM HPUMEHEHUs
HOBBIX MAaTE€pHaJIOB, O00JIAJAOIMX YHUKAJIBHBIMH  (DPU3MKO-MEXaHUYECKUMHU,
TEXHOJOTHUECKUMU M JKCIUTyaTallHOHHBIMH CBOMCTBAMH, a TaK)KE DKOJIOTHYECKOU
yucToTOM. COBEpPIIEHCTBOBAHWE TEXHUYECKUX TpeOOBaHMI K Marepuaiam B
HOPMATHUBHO-TEXHUUYECKOHN TOKyMeHTaluu. PazpaboTka TEXHOIOTHIECKIX TPOIIECCOB
MOJTyYEHUs TIEPCIIEKTUBHBIX MAaTEPHUAJIOB U MPOU3BOJCTBO U3 HUX HOBBIX M3JIEIHHA C
YU€TOM TOCIEICTBUHN AJis1 00IIeCTBa, SKOHOMUKH U SKOJIOTHH.

5. IlepeueHnb yueOHO-MeTOAMYECKOr0 o0ecmevyeHHs] AJIsi CAMOCTOSTEIbHOM

padoThI MO AUCHHUIINHE (MOTYJII0)

Lenv camocmosmenvHol pabomoi.
- TOATOTOBHUTH AaCMHPAHTOB K CaMOCTOSTEIbHONW HAaydHOW H  HAY4YHO-
HCCIIeIOBATENbCKOM padoTe.
3aoauu camocmosmenvHou pabomawi:
- pacUIpUTh TPEACTABICHHE O CTPOCHUW METAUIMYECKUX M HEMETaJUTMYeCKHX
MaTepuaioB, B3aUMOCBSI3M  CBOWCTB  MAIIMHOCTPOWUTEIBHBIX  MaTEPHUAJIOB,
TEPMUYECKOM W XHUMUKO-TEPMUYECKON O00pabOTKe, HOBEWIINX, B TOM YHCIIE,
KOMITO3UIIMOHHBIX MaTepuaiax;
- CHCTEMAaTH3UPOBATh 3HAHUS B 00JIaCTH MaTEPUAIOBEICHU.



HaunmMmenoBanue 6.10ka
(pa3zaesia) IMCUMILIUHBI

Buawsl CPC

Teoperndeckue OCHOBBI
MaTepHaIOBEICHHS.

CrpoeHnue aToma 1 IepuoaAnYecKasl CUCTEMA HJIEMEHTOB
J.W. MenneneeBa. DnekTpoHHas cTpykrypa. [Ipoueccel
caMOOpraHu3aluy AUCIOKAIIMOHHOM U (hpaKTanbHON
CTPYKTYp MaTepUajoB ¢ MO3ULUI CUHEPTETUKH.
OCHOBBI 3JIEGKTPOHHOUM TEOPHUH TBEPJbIX TeJ. 30HHAS
TEOpUsl TBEPABIX TeNl. DIEKTPOHHOE CTPOECHUE
MOJIyIIPOBOJJHUKOB U IU3JIEKTPUKOB.

JuaMaraetusM, mapamMarHeTusm, peppoMarHeTH3M.
DHepreTUYecKre yCclIOBUs U TEPMOJAMHAMUKA IIpoLiecca
kpuctaymm3anuu. [Tlomumopduszm. MarHuTHbie
[IpEBpAILCHHUS.

TepMoaMHaMUKa U TPOLIECC KOATYJISALIUU.

Metonab! ucciienoBanus
CTPYKTYpHI U (pU3NUeCcKuX
CBOICTB MaT€pUAJIOB.

MarsuTHBIN U 2JEKTPUYECKUA METObI aHATIN3A
(ha30BbIX U CTPYKTYPHBIX NpeBpalieHuii. MeToz Tepmo-
O/1C. MeTog siiepHOro MarHUTHOTO pe3oHaHca. Meron
AJIEPHOr0 FaMMa-pPE30HAHCA.

MeTo1 BUXPEBBIX TOKOB.

Mexanuueckue cBOMCTBa
MaTepUaJIoB U METObI UX
OnpeacICHus.

IIpoueccsl CkonbxKEHUS U ABOMHUKOBaHM. KpaeBeie,
BUHTOBBIE U CMEIIaHHbIE UcIoKauuu. BekTop
broprepca. CkonpxeHue U Nepeno3aHue AUCIOKaLNM.
B3auMmozgeiicTBue quciokaiuii Mexay coooi u ¢
npumecsimMu. OcobeHHOCTH AeopMaIiii MOHO- U
MOJIMKPUCTAIIIIOB. BiusiHue rpanuil 3epeH Ha
IUTACTHYECKYIO JeOpMalHIO MOIUKPUCTAIIIOB.
JucknuHanmu. JlucnepcuoHHOE TBEpPICHHUE.
Pa3pymienne marepuanos.

Cunossle, nepopMallMOHHBIE U YHEPTETUYECKHE
KPUTEPUH JIOKAJILHOTO pa3pyLICHHUS.
TpeumHocToMKOCTh. @pakTorpadus Kak METOA
KOJIMYECTBEHHOW OLICHKM MEXaHU3Ma pa3pyLICHMUS.
JlnHaMuueckue UCTIBITaHUs Ha U3THO 00pas3IloB.
IToBeneHne MaTepuanos MO Harpy3KoH npu
OXJIQKJICHUU U Harpese XJ1aJIOCTOMKOCTh U
KPUTHYECKAs TEMIIEPATYPA XPYIKOCTH, METOIBI
onpezaeneHusi. CHHEIOMKOCTb U TEIIOBAast XPYMKOCTb.
KapocTolKkoCTh U kaponpoYHOCTb. [yINTENbHAS
MIPOYHOCTb, IUArpaMMbl JUTUTETLHOU TPOYHOCTH,
npeen JUIMTEIbHOW MPOYHOCTH. MeXaHU3M XpyNKOro
pa3pyuieHusl P MOJA3y4EeCcTH.

AncopOIOHHBIE TTPOLIECCH TTpH AehopMaIiy U
paspymennu MetaiioB. Jddext PeOunnepa. Bmusaue
MIOBEPXHOCTHO- aKTUBHBIX CPEJl HA IIPOYHOCTh
MeTaJIJIOB U cIu1aBoB. COMPOTUBISEMOCTh MAaTEPUATIOB
KaBUTALIUOHHOMY U 9PO3HOHHOMY pa3pyILIEHUIO.
Bnusinue paguanioHHOro o0ydeHus: Ha CTPOCHUE U
CBOMCTBA MAaTE€pUaOB.

TexHOI0TUsI XMMUKO-
TEPMUYECKOH,
TEPMOMEXAHNIECKON 00pabOTKH

MHuorokoMmnoHeHTHbBIE TOKpBITUS. [{uddy3rnonnoe
HACBhIIICHUEC B HOHU3UPOBAHHLIX I'a30BbIX CpCAax.
[ToBepXHOCTHOE YITPOYHEHNE METAJIJIOB U CIIAaBOB




Y TIOBEPXHOCTHOTO YIIPOUHEHUS
MaTepUasoB.

MyTeM BO3JEHCTBHUS KOHIICHTPUPOBAHHBIX TOTOKOB
sHepruu. [IoBepXHOCTHOE JIeTUPOBAaHUE U TEPMHUUECKas
00paboTKa mpH Ja3epHOM U 3JIEKTPOHHO-Ty4E€BOM
Harpese.

MeTaisl ¥ CIJIaBEI B
MalllMHOCTPOCHUU.

N3HococToiikue cTanu. BeicokonpoyHbie
MapTEHCUTHO-CTaperomue craiu. [[puHiumns
nerupoBanusi. CBOMCTBA MApTEHCUTHO-CTAPECIOIINX
crajneit u obnactu npuMeHenusi. KoHCTpyKIIMOHHBIE 1
KOPPO3HUOHHO-CTOMKHE CTAJIU.

BricokonerupoBaHHbIE KUCTIOTOCTONKHE CTAJIH.
’KapocTolikrue U OKaJIMHOCTOMKHE CTaJIH.
’Kaponpounsie ctanu u cruiaBbl. [IpuHIIUIIBL
JIETUPOBAHMUS KapPONPOYHBIX CTaJ€H U CIIJIaBOB.
Yupounsttonue ¢daszbl. XKaponpounslie ctanu
MEePIUTHOIO U MAPTEHCUTHOIO KJaccoB. XKapornpodyHsie
CTaJIM AyCTEHUTHOTO KJIacca ¢ KapOUIHBIM U
MHTEPMETAUIUIHBIM yIIpOYHEeHHEM. JKaponpoyHble U
J)KapOCTOMKHNE HUKEJEBBIE CIIABbL. TepMHUUecKas
00paboTKa KapONPOYHBIX HUKEJIEBBIX CILJIaBOB.
TyromiaBkue METaIbI U CIIJIaBbI HA KX OCHOBE.
Tepmuueckas 00pabOTKa MarHUEBBIX CIIABOB. 3alllUTa
MarHueBbIX CIUIaBOB OT Koppo3ud. [IuHK, cBUHEIL,
0JIOBO M MX CIUIaBbl. [Ipunoun Ha 0JIOBSHUCTON U
CBUHIIOBOW OCHOBE. AHTH(PUKIIMOHHBIC CIUIABBI.
MeTaansl ¥ CIUIaBBI ¢ 0COOBIMHM CBOMCTBAMMU.
[TomympoBoiHUKOBBIE MaTepuaibl. CTpoeHue u
cBoiictBa. Kpucrannodusndeckue MeToabl MOTYUSHHS
CBEPXYMCTHIX MaTepuasioB. JlerupoBanue
MOJIYITPOBOJTHUKOB. Martepuasnbl aTOMHON TEXHUKHU.
KoHcTpykimonnsie Matepuansl. SaepHoe roproyee.
Temnonocurenm.

Hemeramnuueckne MaTepuansl B
MAaIIMHOCTPOECHHH.

MonexynspHasi CTpyKTypa HOJIMMEPOB.

Teopun pocta MOJIMMEPHBIX KPUCTAILIOB.

Crapenue u ctabunuzanus nNoJIuMepoB.
Marepuassl, TEXHOJIOTUS U 000pyI0BaHUE IS
MOJIyYEHUS TOJTMMEPHBIX MOKPBITUH.

CriocoObI KOMITBIOTEPHOTO MOJICIMPOBAHUS COCTABA,
CTPYKTYpPBI, CBOWCTB M IPOLECCA PA3PYIIECHUS
KOMITO3UIIMOHHBIX MaTEPUAJIOB.

Pe3unoBbie matepuansl. CocTaB U KiaccuuKamus
pe3uH. TexHomorus NpUroToBIEHUS PE3UHOBBIX CMECEN
1 GOpMUPOBAHUS JETaNIeH U3 PE3UHBI.

Curabl, KepaMUYECKUE U IPYTHE HEOPTaHUUECKHE
MaTepuaibl. TyromiaBkue COeJUHEHHS, OCHOBHbBIE
THUIIBI, COCTaB, CTPYKTYpa, CBOMCTBA, METO/BI
nostyuenusi, B Tom uncie CBC —
CaMOpacIpOCTPAHSIOIINICS BBICOKOTEMIIEPATYPHBIN
CUHTE3.

CTeKJIIHHbIE CMa3KU U 3aIUTHBIE TOKPBITUSA. DOMaH
JUISL 3aIUTHI METAJIOB.

Jlakokpacounsle 1 Kinesuue marepuansl. CocTas u
KJaccu(puKalus JJAKOKPACOYHBIX MAaTEpUAJIOB.




Oco0eHHOCTH KPEMHUHOPTaHUYECKUX TIOKPBITHH.
TexHoIornYeCcKre METOIbl HAHECEHUS JIAKOKPACOUYHBIX
MOKPBITHI. TeXHOJIOrMsl HAaHECEHUS TaKOKPACOUYHBIX
NOKpbITHI. CpaBHUTEIBHBIE CBOWCTBA JIAKOKPACOYHBIX
MTOKPBITHI Y UX TPUMEHEHUE B MAIIMHOCTPOEHUHU.

7 | DPPeKTHBHOCTD MPUMEHEHHS CebecToMMOCTb PAa3IMYHBIX ONEPalUii TEPMUYECKON U
MaTepualioB B MAITMHOCTPOCHUHU | XUMHKOTEPMHUYECKOH, TEPMOMEXaHNUECKOH 00padOTKH
C Y4€TOM SKOHOMHYHOCTH, matepuaioB. [loBbIIeHNe HATEKHOCTH,
JIOJITOBEYHOCTH, O€30IIACHOCTH U | JOJITOBEYHOCTH U O€301IaCHOCTH M3/
HKOJIOTHYECKOM YHCTOTHI. MaIIMHOCTPOCHHS ITyTEM MPUMEHEHUS HOBBIX

MaTepHasioB, 00JIAIAIOINX YHUKAILHBIMU (DU3HKO-
MEXaHUYCCKUMHU, TCXHOJIOT'MYCCKUMU U
AKCIUTYyaTal[MOHHBIMU CBOMCTBAMH, a TAK¥KE
DKOJIOTUYECKON YHCTOTOM.

6. @DOHJ OLEHOYHBIX CPEACTB /Jsi MPOBeAeHHUs] MPOMEKYTOYHONH aTTecTaluu
o0y4aromuxcs Mo JMCUUILINHE (MOXYJII0)

TumnoBbie KOHTPOJIbHBbIE 32/IaHNSI WJIM MHbIE MATEPHUAJIbI,
He00X0uMBbIe 1JI51 OLleHKHN 3HAHU, YMEeHU i, HABHIKOB U (MJIH) ONbITA
NeSITeJIbHOCTH, XaPAKTEPHU3YIOIIMX dTanbl GOPMHUPOBAHMSI KOMIIETEHIIU B
npouecce 0CBOeHMsi 00pa3oBaTeJIbHOM NMPOrPaMMbl

I[IpumepHasi TeMaTHKA JOKJIA/IA:

Hucrora MaTepralioB U IOMEILICHUH.
MapkupoBKa MaTepHaIOB.
Macco- u Teronepenada B reTepOreHHbIX CUCTEMAX.
XHAMHUYECKHE MPEBPALLIECHUS B TE€TEPOTCHHBIX CUCTEMAX.
MexaHuveckoe U3MeIbYeHUE U pa3/ieJIEHUE MaTEPUAIIOB MO (PPAKIUSM.
HNounblii 0OMeH.
KuakocTtHas SKCTpakuus.
DNEeKTPOXUMHYECKUE METOJIbI OYUCTKA MAaTEPUATIOB.
Pacnipenenenne npumeceii u aedeKThl IPU 30HHOU TIJIaBKE, HAITPABICHHOM
KPUCTaJUIM3aLUHU U BBITSTHBAHUU U3 pacIllaBa.
10. MexaHu3M pa3MsIrdeHus! U MJIaBJI€HUs CTEKOJL.
11. TTomy4yeHne MIEHOK CTEKJIA.
12. MexaHu3M CrieKaHusl.
13. HapymieHHsli c0ii mocie MexaHn4eckon 00paboTKu.
14. VicTopust nosiBJICHUS, IBMXKYLIUE CHIIBI U TEHACHIIMHA Pa3BUTHUS
HaHOMAaTEpPUAJIOB.
15. Knactepsl. Hanouactuusl. Hanonopouiku. Hanoctpykrypsl. TOHKHE TUICHKH.
16. HanocTpyKkTyprupOBaHHBIE MaTepUalbl U MOKPHITHSL.
17. TlomyueHue TBEPABIX TPAHYI.
18. Ocaxxk/ieHre HaHOYACTHI] U3 KOJUIOUJIHBIX PACTBOPOB.
19. CunTe3 BBICOKOIUCIIEPCHBIX OKCUIOB B KHUAKHUX METaax.

CoNOR~LDNE



20. Kpuoxumuueckuii METOJ1 OJTy4YeHUs] HAHOYACTHIL.

21. Ilony4yeHne HaHOYACTHUI U3 KUAKOH ¢a3bl. [lomydeHre HaHOYACTHI] U3
TBep oM (paszbl.

22. MeTo1bl KOMIIAKTUPOBAHWS HAHOYACTHIL. 30JIb-TEIb-TEXHOJIOTHH.
Kpucramnmmzaius aMop(pHBIX CIIIaBOB.

23. TexHonoruyeckue mnpoiieccbl camopopmupoBanus. Camoopranuzaius B
00BEMHBIX MaTepuaiax.

24. T'eTeporeHHble Mpoiecchl POpMUPOBAHUS HAHOMATEPUATIOB U HAHOCTPYKTYD:
MOJICKYJISIPHO-TTy4eBasi SIUTAKCHS, SIMUTAKCUS METAITIOOPTaHUYECKUX COCTUHEHHM
U3 Ta30BOH (a3bl.

25. T'eteporenusie mpoueccsl (POpMUPOBAHUS HAHOCTPYKTYP U HAHOMATEPUAJIOB:
CBEPXOBICTpOE OXJIaXKACHNE, ((OPMUPOBAHNE CBEPXTOHKUX MJICHOK METAJJIOB
JTUDIIEKTPUKOB.

26. Matepualibl, oJy4yaeMble B CAMOPETYJIUPYIOIIHECS MPOIeccax:
caMmo(pOpMUPOBAHUSI, CAMOCOOPKH, CAMOOPTaHU3AIMA HAHOCTPYKTYD.

27. ToHKUE TIJICHKHU.

28. buoMarepuabl i1 UH)KEHUPUKTa TKaAHEH.

29. I'uporenu A MHKUHUPUHTA TKaHEH.

30. [TpoGaembl KOMMepLIUATU3ANN OHOMATEPHAIIOB.

31. [TonumepHbIE IEKTPOIUTUUECKIE MEMOPAHBI, KaTaIU3aTOPHI,
CYIIEPKOH/ICHCATOPBHI.

32. Xumuueckast 00paboTKa IIacTHH.

33. JIokanpHOE U JTOKAJIBHO-aHU30TPOITHOE TPABJICHHE.

34. TpaByieHHe OKCHIa U HUTPHUIA KPSMHHSI.

35. XUMHKO-MEXaHUIECKOE TIOJTUPOBAHHE.

36. MeTo1bl TOJTyYeHHsI SIMTUTAKCUATBHBIX TUICHOK.

37. MounekymsipHO JTyueBasi S TAKCHUS.

38. Pacnipenenenue npumeceit mpu nuddys3un.

39. JlerupoBanue quddy3uei.

40. Dnexrpoanddyzus.

41. AncopOrus.

42. KuneTnka OKMCICHUSI.

43. AHOJTHOE OKHUCIICHHUE.

44. Bo3zaeiicTBUE MyYKOB 3JIEKTPOHOB, aTOMOB M HOHOB Ha TOBEPXHOCTh U 00BEM
MuieHu. Bropuunelie 3ppekTs B MULLIEHHU.

45. VICTOYHUKY WOHOB.

46. Tlpouiecchl, COMPOBOXKIAIOIITUE TPABJIEHUE B IJIa3Me.

47. PacnibliieHUE TBEPABIX T€JT HOHAMM.

48. MackupoBaHu€ P MOHHOM JIETUPOBAHUMU.

49, JlepexTooOpazoBaHKe MPH UMILIAITAIIAH.

50. MeTonb! oTKuUTa 1e(PEKTOB TIOCIIC HOHHOTO JIETUPOBAHMUSI.

51. MeTo MarHeTpOHHOTO PacbUICHUS.

52. Matepuaibl 111 MEeTaJUTH3aI1H.

53. AHomHOE pacTBOpEHUE.

54. KarogHoe ocaxieHHe.



55. Bugsl nmurorpadumu.

56. TexHonorus U3rotoBiieHUs (OTOIIAOIOHOB.

57. OCHOBHBIE CHCTEMBI SKCTIOHUPOBAHUSI.

58. OrpanuueHust pa3perniaronieid crnocoOHOCTH Ipu GoToIUTOrpadHU.
59. DnekrpoHonauTOorpadus.

60. Pentrenonurorpadus.

61. CunoBasi 1 TOKOBas 30HJ0BbIE JTUTOTpadUH.

62. IlpodunupoBaHue pe3nCTOB CKAHUPYIOIIUMH 30HaMH.

63. Tepmomexanuueckasi HAHOMUTOTpadusl.

64. IleppeBast HaHOUTOTpAdUSL.

65. JIutorpadguiecku HHAYIUPOBAHHAS CAMOCOOPKA HAHOCTPYKTYD.
66. 30H10BbIE TEXHOJIOTHH MOAU(PUKAIINN TTOBEPXHOCTH.

Tunosblie BOIIPOCHI, BBIHOCUMBIC HAa KaH)II/I)IaTCKI/Iﬁ IK3aMEH

Knaccudukanus MatepranoB 1Mo YuCTOTE.
OCHOBHBIC B BCTIOMOTaTEJIbHBIC MAaTEPHAIBI B MUKPO M HAHOTEXHOJIOTHSIX.
SBneHus Ha TpaHuIiax pazjaena ga3 u GpazoBbie MEPEXOIbl.
['oMoreHHOE 1 TEeTEePOTCHHOE 3apOIbIIIcO0pa30BaHue.
CopO1rOHHBIE TTPOLIECCHI.
Xpomatorpadusi.
Pextudukarnms.
HamnpaBnennas kpucramum3anusi.
PanuanuonHoe nerupoBanue MaTepuaioB.
0. CunukaTHOE CTEKIIO.
1. KepaMuku ¥ CUTAILIIBI.
2. MexaHu3M BOSHUKHOBEHHUS TPEIIUH U Pa3pyIICHUS KPUCTAILIOB.

13. TlepcrieKTUBHI, MOTEHITUATLHBIC, OMTACHOCTH M STUYECKHUE ACTICKThI PA3BUTHS
HOBBIX MaTEPHAJIOB.

14. PazmepHble 3P PEeKThl U YCIOBUS UX MOSBICHHUS.

15. KomnakTupoBaHHBIC U HAHOCTPYKTYPHBIC MaTepHaIbl 1 KOMITO3UTHI.

16. 3menpueHue TBEPbIX TEIL.

17. TIimasMoXUMHUYECKUN CUHTE3 HAHOYACTHIL.

18. MexaHocuHTE3.

19. buoxumudeckne METO bl MOTyYEHUS HAHOYACTHII.

20. TTomyyeHne HaHOYACTHUI] U3 Ta30BOM (a3bl.

21. YropsimoueHHbIC MaCCHBBI HAHOOOBEKTOB. KOHTAaKThI K HAHOOOBEKTAM H
OTJICJILHBIM MOJIEKYJIaM.

22. HaHOKOMITIO3UTHI, THOPUIHbIE HAHOMATEepUaJbl. Y TJIEPOJIHBIC HAHOMATEPUAIIBI.
ATOMHast HUH)KEHEPUSL.

23. OyHKITMOHAIBHBIC U KOHCTPYKIITMOHHBIC HAaHOMAaTEPHUAJIbl HEOPTaHUIECKOU 1
OpraHUYeCcKOU MpUpoJibl. YOPSAO0UYEHHBIE HAHOCTPYKTYPHI.

24. I'ereporeHHblie npouecchl GOpMUPOBAHUS HAHOCTPYKTYP U HAHOMATEPHUAJIOB:
KOJUIOUIHBIE PACTBOPBI, 30JIb-T€JIb TEXHOJIOTHUS, METOIbI MOJIEKYJISIPHOTO
HACJIauBaHUs, HIEKTPOXUMUYECKHUE METO/IBI.
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25.
26.
217,
28.
29.
30.
31.
32.
33.
34,
35.
36.
37.
38.
39.
40.
41.
42.

Hanoxomno3utsl u ruOpuaHbIE HAHOMATEPUAIbL.

Marepuaisl, NoJlydaeMble TEMIUIATHBIM CHHTE30M.

[Inenku JIenrmrop-bnomxer.

buounepTHbIE 1 OHOpaccachIBAIOIIUECS MATEPHAIIBI.

broakTUBHBIE KapKachl 11 MHKUHUPUHIA TKAHEH.

HanomaTepuais! 1Jis Oy4eHUe U XpaHEHUE BOAOPOIaA.

VYrnepoaHble HAHOYACTHIIBI, HAHOTPYOKH, HAHOCTPYKTYPbl U HAHOMATEPHUAJIBL.
[Tonupytroume u aHU30TPOITHBIE TPABUTEIIH.

CeneKkTUBHOCTb TPABJICHUS.

OrpaHnyeHus KUJKOCTHOTO TPABIICHHUS.

XKuakocTHOE, TEPMOXHUMHYECKOE ra30BOE U TNIA3MOXUMHUYECKOE TPaBJICHUE.
I'eTeposnurakcust KpEMHHS.

Oc00EHHOCTH AMUTAKCUH U3 Ta30BOM, KUAKON U TBEPIOH (as3.

Hcrounnky npumecei.

PannanuonHo-ctuMynupoBanHas Judpys3usi.

BrIcokoTeMnepaTypHOE OKHCIIEHUE KPEMHHSI.

@Da30BbIE NPEBPALLEHUS [TPU OKUCIICHUH.

Oco0eHHOCTH BBICOKOTEMIIEPATYPHOTO OKUCIECHUS! KPEMHHUSI CYXUM U

BJIA’JKHBIM KHCJIOPOAOM.

43.

KJ’IaCCI/I(bI/IKaI_II/IH 1 0COOEHHOCTH MCTOJ0OB O6pa6OTKI/I MAaTCpUaJIOB B IINIa3MC U

IMydKax SHCPIreTUICCKUX YaCTHII.

44,
45.
46.
47.
48.
49.
50.

[ToTeHmanbl B TEXHOJOTMYECKOM T1a3Me.

HcTOYHMKM 3IE€KTPOHOB.

MexaHu3M TpaBieHUsI KPEMHHUS, OKCHUIA U HUTPHJIa KPEMHHUS B IJIa3MeE.
[TpoGer HOHOB B KPUCTAJUTMYECKUX U aMOP(HBIX MaTeprasax.
Pacnipenenenrie BHEAPEHHBIX HOHOB.

Brusuaue paguaimoHHbIX 1e(EeKTOB Ha CTPYKTYPY MOBEPXHOCTH.
O6opynoBanne U METO/Ibl HAHECEHUS TIJICHOK B BaKyyMe, MOJICKYJISIPHBIX

My4YKaxX, XUMUYECKUM OCaXKJICHUEM U3 Ta30BOM (pa3bl, )KUIKO(ha3HOM SITUTAKCHEH,
aTOMHO-MOJICKYJISIPHOU COOPKOHA.

51,
52.
53.
54,
55.
56.
57.
58.
59.
60.

MosnexynsapHoIydeBast SIUTAKCHS.

TexHOI0TUsI MHOTOYPOBHEBOM Pa3BOJKH.

AHOJTHOE OKHCIICHHE.

TemmnaTHoe ocakieHHEe HAaHOPa3MEPHBIX 00EKTOB.

OcHoBHbIE 3Tanbl npolecca poroautorpadumu.

JHedexTs hoTo11abI0HOB.

DOoTOPE3UCThI, METOBI UX HAHECEHUSI U 0O0OPaOOTKH.

dortonutorpadus B riiyookoi ynbTpadronaeToBoil 001acTu.

WNonnas nutorpadus.

Ncrounnku uznmydenus B portoauTorpaduu, peHTTEHOBCKON JIUTOrpapuu U

AJIEKTPOHHO-JTY4YEeBOM TUTOTpadum.

61.
62.
63.
64.

KonTaktHOE hopmMupoBaHHe HaHOpETbEDA.
JlokanpHas TIyOMHHAS MOAU(UKALINS TOBEPXHOCTH.
Hanoneuars.

Jlutorpadus HaHochepamu.



65. Metoab! HaHoauTorpaguu. IlydxoBeie MEeTOIbI HAHOIUTOTpapUH.
Pagnanmonnsie MeToAbl POPMHUPOBAHUS HAHOCTPYKTYD.

TunoBble 3a1a49M, BBIHOCHMbIE HA KAHAUJIATCKHH dK3aMeH

3agaua 1. [InacTu4HOCTH psiia CIJIAaBOB CUCTEMbI Fe-Mo MOXHO yIy4IIUTh
TepMu4ecKkoil 00paboTkoil. PaccMoTpeTs npeBpaiiienus B criaBax ¢ 3, 15 u 80% Mo
U onpeneanTs $a3oBblid COCTaB U KOJUYECTBEHHOE COOTHOIIeHHE (a3 crutaBoB: I mpu
1100° C, II mpu 600° C u I npu 1000° C. Yka3arh, Kakoi U3 3TUX CIUIAaBOB MO>KHO
MOJBEPraTh TEPMHUUECKOW O0OpabOTKEe sl TIOBBINICHWS IUIACTHYHOCTH, B UYEM
3aKJIIouaeTcs 3Ta 00paboTKa U KaKhe U3MEHEHHUsI OHA BBI3BIBACT B CTPYKTYpE CILIaBa.

3amaya 2. /I OpOBOJIOKM U JIEHTBI, CIYKAIIEW 3JIEMEHTAMU COIPOTUBIICHUS
BO MHOI'MX HarpeBarelibHbIX MNpUOOpax W TedyaxX, HCIOJL3YIOT CIUIABBI CUCTEMBI
HUKEJIb-XpPOM (HUXpOM). YKazarh, kakue ciuiaBsl: ¢ 5, 20 unu 50% Cr umerot 6omee
BBICOKOE DJIEKTPOCONPOTHUBJIECHUE W JOJDKHBI OBITh PEKOMEHJOBaHbI ISl 3TOTO
Ha3HAYEHUA. YUECTh, YTO TAKUE CIUIABbI IOJ>KHBI UMETh, KPOME TOT'0, IMOBBIIICHHYIO
mracTuyHOCTh npu 20 °C 1151 BO3MOKHOCTH XOJIOAHOM MPOKATKU WIIA BOJIOYEHHUS. J1Jist
pereHus 3aaun: 1) mpuBecTy (a3oBbIi COCTAB U KOJIMYECTBEHHOE COOTHOIIIEHHE (a3
B ykazaHHbIX cmuaBax npu 20 u 1100 °C; 2) noka3aTh Kauye€CTBEHHO, WCIIOJb3YS
npaBwio H.C. KypHakoBa, KaK HW3MEHSIETCSI 3JEKTPOCONPOTUBIICHUE CILIABOB 3TOM
CUCTEMBI B 3aBUCUIMOCTH OT COJI€PKAHUS HUKEJIS.

3apava 3. Jleranu, mITaMIOBaHHBIE U3 MEAHW B XOJOJHOM COCTOSIHUM, UMEIIN
MOHWKEHHYIO IJIACTUYHOCTh. YKa3aTh, MOXHO JId TIOBBICUTh OTHOCHUTEIBHOE
VIJIMHEHUE TaKOW MeIu, PEKOMEHA0BaTh PEXUM OO0pabOTKHM U OOBSICHUTH, Kak
U3MEHSAIOTCA TPU  ITOM MEXaHUYEeCKHe CBOMCTBa (IIPOYHOCTb, TBEPIOCTD,
MJIACTUYHOCTB ).

3agada 4. OgHu NPYTKHU JaTyHH MOCIE XOJOAHOW nedopmaliuu HarpeBaiu 10
200 °C, gpyrue no 500 °C c BbLaepxkKoil B TeueHrne 60 MuH. YKa3zaTh, KAKOE BIIASIHUE
Ha CTPYKTYpY U cBoiicTBa oka3ain HarpeB A0 200 u 1o 500 °C.

3agaua 5. PekomengoBaTh pexuM 00paboOTKM (Temmeparypy Harpena)
XOJIOMHOJEOPMUPOBAHHON  JIaTyYHHU, €CIM  HEoOXOJAMMO  COXpaHuUTh  0e3
3HAQUUTEJILHOTO CHW)KEHUS TOBBIIIEHHYI0 MPOYHOCTh, CO3JAHHYIO XOJOJHOU
nedopmariieii, Ho CHATh YaCTh BO3HUKIIIMX MIPHU 3TOM HATPSHKCHHM.

3agaya 6. 3yOuarbie Kojieca B 3aBHCHMOCTH OT YCJIOBHH pabOThl H
BO3HHMKAIONINX HAMPSHKEHUH MOXKHO H3TOTaBIMBATh W3 CTaIH OOBIKHOBEHHOTO
KayeCTBA, KAYECTBEHHOM YIIIEPOJAUCTON U JISTUPOBAHHOMU C PA3JIMYHBIM COJEPKAHUEM
JETUPYIOIIUX  AJEMEHTOB.  BpIOpaTh, PYKOBOJCTBYACh  TEXHUUYECKUMHU U
SKOHOMHUYECKUMH COOOpPaKEHUSIMHU, CTaJlb JUISi M3TOTOBJICHUSI 3yOUaThIX KOJIEC
nrameTpoM 50 MM 1 BeicoTOM 30 MM C IpeAenoM NpoyHOCcTH He Huke 360-380 MIla.
VYKkazaTh TepMUYECKYI0 00pabOTKYy KOJIeC, MEXaHUYECKHUE CBOWCTBA M CTPYKTYpPY
BBIOpaHHOM CTajM B TOTOBOM M3JIEIUU U JJIsI CPABHEHUSI MEXaHUYECKHE CBONCTBA U
cTpyKTypy craneit 45 u 40XH mocne ymyunraromieit tTepMuaeckoir 00padoTKu.

3anaua 7. BeiOpath ctaib 17151 U3TOTOBJICHHS BaJIOB JuaMeTpoM 50 MM 11715t IBYX
peanykropoB. Ilo pacyery cramp mjis OJHOTO W3 BAJIOB JOJDKHA HWMETh IPEIEN
TekyuyecTd He Huxke 350 MIla, a s npyroro — He Huxe 500 MlITa. Yka3zate: 1) cocras



¥ MapKy BBIOpAaHHBIX CTaseil; 2) peKOMEHAYEMBIN PEKUM TEPMHUUECKON 00paboTKu; 3)
CTPYKTYpYy IOCJI€ Ka)XJO0H OIepalud TEpMUUYECKON 00paboTku; 4) MexaHUUYECKue
CBOMCTBAa B TOTOBOM H3JEAMH. MOXHO JIM TNPUMEHATh YIIEPOAUCTYIO CTajb
OOBIKHOBEHHOT'O KauecTBa JUIsl M3TOTOBJIEHHS BaJOB TpeOyeMOro CEYeHus u
MPOYHOCTHU?

7. IlepeyeHb OCHOBHOI U JIOMOJTHUTEILHOM JUTEPATYPHI

OcHOBHAS JJUTEpPATYPA:

1. Anackun A.M. MarepuanoBeaeHue B CTaHKOCTpoeHuu: yueoHuk. — M.: MTHOPA-
M, 2019. —-320 c.
- URL.: https://znanium.com/catalog/product/1010941

2. bornmapenko I'.I'., KabGanoa T.A., Peibanko B.B. OcHOBBI MaTepuamoBeACHUS:
yueOHuK. — M.: Jlaboparopus 3nanuii, 2020. — 761 c.
- URL: nhttps://book.ru/book/936488

3. BomkoB I''M. MammHOCTpOUTENbHBIE MaTEepHabl HOBOTO TIOKOJICHUS : yd4eO.
rmocooue. — M.: UHOPA-M, 2018. - 319 c.
- URL.: http://znanium.com/catalog/product/884660

4. Imutpenko B.I1. MarepuanoBeneHrue B MallIMHOCTpOEHUU: yueOHoe nocodue / B.I1.
Jmutpenko, H.b. Manyinosa. - M.: HUL[ UHOPA-M, 2019. — 432 c.
- URL.: https:/znanium.com/catalog/product/949728

JlonmoJIHMTEIbHAA JIUTEpATYpa:

1. Anackun A.M., KpacHoBckuii A.M. MaTepuaioBeZieHUE U TEXHOJIOT U
METaJUIMYECKUX, HEMETANINYECKUX U KOMITO3ULIMOHHBIX MAaT€PUAJIOB: Y4E€OHHK. —
M.: ®OPYM, UHDPA-M, 2018. —400 c.

- URL.: https://znanium.com/catalog/product/944397

2. Auapuesckuii P.A. OCHOBBI HAHOCTPYKTYPHOTO MaTepHaIOBEICHUSI.
Bo3moskHOCTH ¥ po0IieMbl: HaydyHO-TIoMyJsipHOE u3aanue. — M.: Jlaboparopus
3HaHuii, 2017. — 253 c.

- URL: https://book.ru/book/922998

3. Marepuanosenenue: yueOuuk / O.A. Macanckuit A.A. Kosanesa T.P.
['unemanmuba u ap. — Kpacnosipek: Cub. deaep. yu-1, 2020. — 300 c.
- URL: https://znanium.com/catalog/product/1819690

4. Marepuanosenenune: yueonoe nmocooue / C.B. JlaBoinos, JI.A. bonxasipes, JI.U.
[TonoBa, M.H. TropskoB. — M., Bonorna: Uudpa-Unxenepus, 2020. — 424 c.
- URL.: https://znanium.com/catalog/product/1167746

5. MarepuanoBeneHrne U TEXHOJIOTHS MaTEPUAJIOB : ydeOHOe mocoOure / oI pe.
A .MN. bateimesa, A.A. Cmonpkuaa. — M.: MHOPA-M, 2020. — 288 c.
- URL.: https://znanium.com/catalog/product/1068798
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Ilepeyenb pecypcoB HH(MPOPMALMOHHO-TEJIEKOMMYHHUKALIMOHHOM CE€TH
«HHTEpHET», HEOOXOAMMBIX JIJIsl 0CBOEHHUS AMCUUILIMHBI (MOAYJIs1)

1. Poccuiickas rocygapcTBeHHas WWw.rsl.ru
OnbnmoTeka

Poccuiickasg HaumonanpHasg ouoimoreka  http://www.nlr.ru

bnbimorexka AxkageMnuu HayK http://www.rasl.ru
bubnmnoTeka no ecrecTBeHHBIM HaykaM  http://www.benran.ru
PAH

5. Bcepoccuiickuii ”HCTUTYT HAY4YHOH U http://www.viniti.ru
texHuueckoit uapopmanuu (BUHUTH)

6. TocymapcTBeHHas MyOJIMYHAS HAYYHO- http://www.gpntb.ru
TEeXHUYECKas OMOJIMoTeKa

7. Hayunas snexTpoHHast Oubnroreka http://www.elibrary.ru
eLIBRARY
VYHuBepcurerckas Ou0IMoTeKa http://www.biblioclub.ru
DJIEKTPOHHO-OMOIMOTEUHAs! CUCTEMA http://znanium.ru
Znanium

10. DIeKTpOHHBIN KaTaaor OUOIUOTEKH http://unitech-
«TeXHOIOrMYEeCKHU YHUBEPCUTETY mo.ru/library/resources/electronic-

catalogue-fta

8. Metoauyeckue ykazaHMsi [JJIsi  O0y4YaIOLIUXCHA 10 OCBOCHHIO

AUCHUILIMHBI (MOIYJIs1)

YkazaHus 10 NPOBeJAEHUI0 CEMUHAPCKUX 3aHATHI

CemmuHapckoe 3aasarue 1

Bun ceMruHapcKoro 3aHATHS: 3acayuiusanue u oocysicoeHue 00KIaos.

Tema u comepkaHWE CEMHUHAPCKOTO 3aHATHS: [eopemuuecKkue OCHOBbI
MamepuaioseoeHus.

Llens cemMuHapa: noayuumo u 3aKpenumsv 3HAHUS NO OCHOBHLIM NOHAMUIM
MamepuaioseoeHus.

[Tpo10KUTETEHOCTD 3aHATHS — 2 Y.

Bompocs! 1iist 06CyKaeHus:

CtpocHHE W CBOWCTBA MaTEPHAIOB. AHH30TPOMHS CBOHCTB KPHUCTAILIOB.
JledeKThl KpUCTAIITMYECKOTO CTPOCHHS: TOYCYHBIC, JIMHEHHBIC, MOBEPXHOCTHBIE U
oObeMHbIe. JIMCIOKAMOHHAS CTPYKTypa U TPOYHOCTh MeTamioB. DymiepeHsl u
HaHOTPYOKHU.  HaHOCTpyKTypHOE  CTpO€HHE  BEHIECTB. [emIONmpOBOIHOCTD,
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JIEKTPOIPOBOIHOCTD U IEKTPOHHAS TEIUIOEMKOCTh METAJUIOB. TepMORIEKTpOHHAsS
smuccus. CBepXImpoOBOAMMOCTh. MarHUTHBIE CBOWMCTBa MarepuanioB. AMopdHoe
COCTOSIHME  MeTauloB.  AMop¢duble  cruaBbl.  CTpoeHHE — IUIACTUYECKHU
neOopMUPOBAHHBIX METAUIOB. CTPYKTypHBIE M3MEHEHHUS B METallaX B YCIOBHSX
XOJIOJHOW U ropsiuei miaactTuyeckoil nepopmanuu. Temneparypa peKpUCTalIU3alHu.
CrpoeHre METauIOB IIOCJE BO3BpAaTa M PEKpUCTAIUIM3aUMU. MeXaHW3M M CTaauu
IIpolecca peKPUCTALIM3ALNN. Y CIIOBUS pEaIn3aliy HalIPABICHHOW KPUCTAJUIU3aLUH.
OCHOBBI TEOPHH CILUIABOB TEPMUYECKON 00paOOTKU. Y CIOBHS TEPMOAMHAMUYECKOTO
paBHOBecusa. OrmpeaeneHne cUCTeMbl, ¢asbl, CTPYKTypbl. CMecH, XUMHUYECKHE
COEIMHEHMSI, TBEPAbIE PACTBOPHI, MpOoMEXyTOUHbIEe (pas3bl. [IpaBuiio ¢a3. OcHOBHbBIE
TUIBl JIHArpaMM COCTOSIHUSL JIBOMHBIX CIUIABOB W METOJbl HMX MOCTPOECHHUS.
OBTEKTUYECKOE M IEPUTEKTHYECKOE IpeBpalieHus. Bunpl nuksanuu. das3oBble u
CTPYKTYPHBIE TPEBPAILIECHUS B TBEPJOM COCTOSHUU. DBTEKTOMIHOE IPEBPAILECHUE.
CBs13p MEXIy CBOWCTBaMH CIUIABOB M THUIIOM JUarpaMMbl COCTOSIHHA. JlnarpaMmbl
COCTOSIHASA  JKENE30-UEMEHTUT U  KeJNe30-yriiepoA. BnuusHue Jerupyrommx
KOMIIOHEHTOB Ha KPUTHYECKHME TOYKM JKejle3a M CTalld, CBOIcTBa (eppura u
aycreHuTa. Ma3oBple MpPEBpaIlEHUs] B CTAIM IIPU Harpese M oxjaxaeHuu. lIponecc
oOpa30oBaHus ayCTEHUTA NPU HarpeBe. MexaHu3M MpeBpaIieHU epeoXIaxIeHHOTO
aycreHHTa. M30TepMuyeckre U TEpPMOKMHETHYECKUE AuarpaMMbl. BiausiHue coctaBa
CTJIM Ha MPOLECC pacnaja aycTeHuTa. KpuTuyeckas CKOPOCTb OXJIAXACHUS MpU
3aKanke. MapTEeHCUTHOE NpEBpAILlEHWE, MEXaHW3M U KuHetuka. CTpykTypa u
CBOMCTBa MapTeHcuTa. BnusHue nedopmanmu Ha MapTEHCUTHOE MpEBpalleHHE.
[IpeBpaienns npu oTnycke crainu. Mi3MeHeHne CTpyKTyphl U CBOWCTB IIPU OTITYCKE.
OTnyckHas XpyInKOCTb U CITOCOOBI €€ MPe0TBPAaIlECHHUS.

CeMHUHApPCKOE 3aHIATUE 2

Bug ceMuHapcKoro 3aHATHS: 3aciyuusanue u oocysicoenue 00KIa008.

Tema w® coaepkaHWEe CEMHHAPCKOTO 3aHATUSA: Memoowl ucciedo8anus
CMpPYKmMypol U PU3ULECKUX CEOUCNE MAMEPUATOB.

Lenbp ceMuHapa: noayuumes u 3aKpenums 3HAHUL N0 MemoOaM UCCIeO08AHUS
CMpPYKmMypbol U PU3ULECKUX CEOUCIE MAMEPUATOB.

[Tpo10KUTEILHOCTD 3aHATHS— 2 Y.

Bomnpock! a1t o0cyxaeHus:

Mertoapl uccnenoBaHus CTPYKTYpHI U (pazoBoro coctaBa. Meramuiorpadudeckue
u ¢pakTorpaduuecKkue METOJbl MCCIICI0BaHUs, ONTHYECKAsT U DJEKTPOHHAS, B TOM
yuciae AUQPPaKIUOHHAS MHUKPOCKOMHUSA (MPOCBEUYHMBAIOIIMNA U CKAHUPYIOIIHMA
AIIEKTPOHHBIE MUKPOCKOIIBI). PEHTT@HOBCKHE METO/IbI UCCIICAOBAHUS: CTPYKTYPHBIHN U
CHEKTPAJIbHBIA METOIbl aHann3a. Ouznueckue MeTOobl HEPA3PYIIAIIET0 KOHTPOJIS
nedeKToB MaTepuayioB. YIbTpa3ByKoBas JedeKTocKomnus. PEeHTreHoBCcKas u ramma-
nedexTockomus.

CeMHHApPCKOE 3aHATHE 3




Bua cemuHapckoro 3aHsATUS: 3acyuusanue u 00Cysicoenue 00KIa008, peuleHue
3aoau.

Tema wu comepkaHWe CEMHUHAPCKOTO 3aHATHS: Mexanuueckue ceolcmaa
MaAmepuanos u Memoowvl UX onpeoeneHusl.

Lenb 3aHATHA: nOAYYUMbL U 3AKPENUmMb 3HAHUSL NO pacdemy MeXanudecKux
CBOUCME MAMEPUATIO8 U MemOoObl UX IKCNEPUMEHMATILHOSO ONpeoeieHUs, peulenue
NPAKMUYEecKux 3a0ad.

[TpoOKUTETLHOCTD 3aHATHS — 2 4.

Bomnpocs! 1uist 06cyxieHust:

Cxembl HanpsHKEHHOTO U 1e()OpMHUPOBAHHOTO COCTOSIHUA MaTepuaios [Tnockoe
U o0OBeMHOE HampsbkeHHble cocTosHud. Ilnockas nedopmanusa. Konuentpanus
HanpspkeHud. OcTaTOYHbIE HAIPSDKEHMs], ONpeAeseHue, Kiaccuukanus. Ynpyrue
CBOMCTBA MAaTEpHAIOB. MOAYJIb YIIPYTOCTH U €T0 3aBUCUMOCTD OT KPUCTAJLINYECKOU
CTPYKTYpbl MaTepuajna. YIPYyroe mnocleICTBUE, YINPYTMH THCTEPE3UC, BHYTPEHHEE
Tpenue. Ilmactuueckas  gedopmanuss U AeOPMALMOHHOE  YIPOYHEHHE.
CepxmacTUYHOCTh. BinsiHME MmacTu4eckoi AeopMalvii Ha CTPYKTYpY U CBOMCTBA
maTepuanoB. MexaHusm ynpouHeHus. JledpopmannonHoe ynpouHeHue. Buabl
paspylleHHuss MarepuanoB. MeXaHu3Mbl 3apOoKICHHMS TpeluH. MexaHndeckue
CBOMCTBa MaTepuajoB W MeToAbl MX omnpeaeneHus Kriaccudukanuss MeronoB
MEXaHUYECKUX  HCIBITAHUM. 3HAYEHUME  MEXAaHWYECKHX  XapaKTepUCTUK B
MaTEepUAIOBEICHNU. MeXaHMYeCcKre CBOWCTBA, ONPENENIEMbIE NPU CTATUYECKOM
Harpy)keHuu. VcoelTanust Ha  pacTsbKeHHe, CKaThe, U3rud, KpydeHHue,
TPEIIMHOCTOMKOCTb.  BnusHHME  JNerupoBaHus, CTPYKTYpbl  KOHLIEHTPATOPOB
HaIpsHKEHUH M MacIITaOHOro (pakTopa Ha XapaKTEPUCTHKU MEXAHUYECKUX CBOWCTB.
Mexanunyeckue CBOMCTBA, ONIpEAEIIIeMbIE IPU TMHAMUYECKOM HArpyKEeHUU. BiausHue
CKOPOCTH JAe(QOpPMHPOBAaHUS Ha XapaKTEPUCTUKH TPOYHOCTH M IUIACTUYHOCTH.
HcnpiTaHuss Ha TBEPAOCTh BAABIMBAHHWEM M LapamnaHueM. T1puOOTEXHUYECKUE
UCIIBITaHUs. Penakcanus HanpspKeHHMM, TUarpaMMbl pelakcalyvu, peslakCallMOHHAs
CTOMKOCTb. BiMsiHuE JIETUPOBaHUS U CTPYKTYPhI HA XapAKTEPUCTUKH KAPOITPOYHOCTH
MarepuasioB. Bo3naeiicTBue BHemHeR cpenpl. Koppo3us MeTamioB M CIJIaBOB IOA
HarnpsbkeHrueM. Koppo3noHHoe pacTpeckrBaHue. MeXKpUCTaIUIUTHAS KOPPO3HUSL.

CemuHapckoe 3agarue 4

Buza ceMuHapcKOTro 3aHATHSA: 3acayuiusanue u oocyxcoenue 0oKaIaoos.

Tema wu conmepX aHue CEMHUHAPCKOTO 3aHATUS: TexHono2Usl  XUMUKO-
MepMUYECKOll, MEPMOMEXAHUYECKOU 00padomKu U NOBEPXHOCMHO20 YNPOYHEHUs
Mamepuanos.

Llenb 3aHATHS: 3aKkpenumsv 3HAHUA NO MEXHOJO02U XUMUKO-MEPMUYECKOU,
MepMOMEeXaHUYecKoll 00pabomku u NOBEPXHOCMHO20 YNPOYHEHU MAMEPUATIO8.

[TpooKUTENEHOCTD 3aHATHS — 2 4.

Bompocsr qist 06cyxnenust:

Tepmuueckass o6paborka cramu. OCHOBHBIE BUABI TEPMHUUECKOW 0O0pabOTKH

cranu. BeiOop BuIa TepMuYeCcKOil 00padOTKY B 3aBUCHMOCTH OT HA3HAYCHHS U3IICITUS



U YCIOBUH €ro SKCIUTyaTalluu. BnusHue TepMuueckod oOpabOTKM Ha CBOWCTBA
KOHCTPYKIMOHHBIX CTaj€il M CBapHbIX COCAMHEHUH. XUMHKO-TEPMUYECKAs
obpaboTka. OOume 3akoHOMepHOCTU. LlemeHTanus ¢ mocnenyromed TepMUUECKON
00paboTKON. A30TMpOBaHUE. BiusHUE JIErHpyONMX KOMIIOHEHTOB Ha TOJILIUHY,
TBEPAOCTb M M3HOCOCTOMKOCTH a30THpPOBaHHOro cios. CTpykTypa M CBOWCTBa
a3oTupoBaHHOU cTtanu. Hutpounemenrauus cranu. JAuddy3noHHas MmeTanau3anus:
QIUTHUPOBAHUE, XPOMHUPOBAaHNE, CHIINLAPOBaHUE U T.II. [I0oBEpXHOCTHOE yIIpOYHEHUE
METAJIJIOB U CIIJIAaBOB IyTEM BO3ICHCTBHS MIacTUUeCcKon Aedopmaruun. dOusnueckas
CYIIHOCTh Tporecca. Poiab ocraTtouHsix HampspokeHuil. OOnacTu MPUMEHEHUS.
Hedopmanus usaenuii npu ux o0paboTKe U CIOCOObI ee MpeTyNpPeKIeHHUS.

CeMHHAPCKOE 3aHATHE 5

Buja ceMuHapcKoro 3aHATUS: 3aciyuusanue u 0ocysicoenue 00KIa0os.

Tema wu conmepkaHme CEMHUHAPCKOTO 3aHATUA Memannwt u cniasvl 6
MAWUHOCIPOECHUU.

Lens 3aHsATHS: U3yYeHUe U 3aKpenjieHue 3HAHUN No CMPYKmype C80UCmEAM
MEmannios u Cniaos 8 MAuUHOCMPOECHUU.

[Tpo10KUTENEHOCTD 3aHATUS — 2 Y.

Bormpocs! 1iist 06CyKaeHus:

KoHCTpykIImOHHass ~ NpOYHOCTH  MarepuasioB. Kpurepun  MOpPOYHOCTH,
HAJIe)KHOCTH,  JOJTOBEYHOCTH U U3HOCOCTOMKOCTH. MeETOabl  IOBBILICHUS
KOHCTPYKIIMOHHOM MPOYHOCTH. KOHCTPYKIIMOHHBIE YIIIEPOIUCTHIE U JIETUPOBAHHBIC
ctanu.  TpeOoBaHuUs,  TPEABSABIAEMbIE K  KOHCTPYKIIMOHHBIM  CTaJIsIM.
Mertannypruueckoe kadecTBO ctaineit Kiaccudukanus yriepoaucTbix cTajied Mo
KaueCTBY, CTPYKType M 00JiacTsIM MpuUMeHeHUsl. BiusHue yriepoja u npumecei Ha
CBOMCTBA YTJIEPOJIUCTHIX CTAJICH. YTIEPOAUCThIC KAUECTBEHHBIE CTaau. ABTOMATHBIE
cTanv. YTJIEepOAUCTbIE MHCTPYMEHTaIbHbIC cTanu. JlerupoBanHwle cranu. BrausHue
JIETUPYIOIMUX KOMIIOHEHTOB U IPUMECEN Ha JUCIOKAMOHHYIO CTPYKTYPY M CBOMCTBA
craneir. Knaccudukanus v MapkupoBKa JErMpOBaHHBIX crajei. llemenTyembie
(HUTPOIIEMEHTYEeMbIE) JIETUPOBAHHbBIE CTAIH. YJIydlllaeMble JIETUPOBAHHBIC CTAJIH.
[IpyxuHHbIe cTanm oOmero HaszHadeHWs. OOmMe TPUHIUIBI JIETUPOBAHUS U
CTPYKTypa KOPPO3UOHHO-CTOUKHX cTaJiei. NHCTpyMEHTAIBHBIE CTaJIU.
Knaccudukaims WHCTPYMEHTANbHBIX CTaJed IO TEIJIOCTOMKOCTU, CTPYKType U
o0JacTsM TpUMEHEHUsS. BBICTpopexyIas CTaihb U OCOOCHHOCTH €€ TePMHUYECKOU
o0paboTku. Uyrynsl. CBOMCTBA U HA3HAUYCHHUE YYTYHOB, MPUHITUIIBI KJIaCCU(UKALIUH.
benbie, cepbie, BBICOKONPOYHBIE U KOBKHE 4yryHbl. Da3oBbi€ MpeBpalleHus Ipu
TepMUueckoil 00paboTke uyyryHa. I[IpumeHeHue B MamMHOCTpOeHHH. l[BeTHBIC
METaJIIbl M CIUIaBbl. AJIIOMUHUM M ero cruiaBbl. Kiaccudukaius aqrOMUHHEBBIX
criaBoB. Jledbopmupyembie aqtOMUHUEBBIC CIUIaBbl. JIUTEHHBIE aTIOMUHUEBBIC
criaBbl. OCOOCHHOCTH TepMUUeckoit 00padboTku. CrieueHHbIEC ATFIOMUHUEBBIE CTUIABBI.
TexHomorn4YecKkne U MeXaHMIecKue cBoricTBa. O0IaCTH MPUMEHEHNE ATFOMUHMS U €T0
crutaBoB. Tutan u ero cruaBel. Kiaccudukaiuys JeTHpyONUX 3JIEMEHTOB W THITHI
CIUIaBOB THUTaHa. MeXaHWYECKHE, TEXHOJOTMYECKUE W KOPPO3HOHHBIE CBOMCTBA
TUTAHOBBIX  CIUIABOB.  BogopomHas ~ XpynKOCTh ~ TUTAHOBBIX  CIUIABOB.



KoHcTpyKImoHHBIE W KapONpOYHbIE CIUIaBbl TUTaHa. OCOOCHHOCTH TEPMHUYECKOU
obpaboTku. Marepuansl, obnanaromniue 3¢ dexrom mamsatu hopmel. Knaccudukanus,
CTPYKTypa, PU3nKO-MeXaHUIECKUE CBOWCTBA. [I[pruMeHeHne B MalimHOCTPOCHHUH.

CeMuHapcKoe 3ausaTue 6

Bua ceMuHapcKoro 3aHsATUS: 3aciyuusanue u 0ocysicoenue 00K1ao8.

Tema u coneprkaHne ceMUHAPCKOTO 3aHATUA: Hememannuueckue mamepuans 6
MAWUHOCPOECHUU.

Lenp 3aHATHS: UzyueHue u 3aKkpeniienue 3HaAHUL No NPUMEHEHUI) COBDEMEHHBIX
HeMemauiudeckux Mamepuaios 8 MAWUHOCMPOeHUU, cpedcmed OYeHKU Kayecmed
NPOOYKYUU 8 CTIONHCHBIX MEXHUYECKUX CUCEMAX.

[Ipo10KUTENEHOCTD 3aHATUS — 4 4.

Bormpocs! 11t 06CyKaeHust:

[Tonumeps! u mactuueckue maccehl. Kitaccudukanus u CTpyKTypa noJIMMEPHBIX
MaTepuanoB. OCOOEHHOCTH MEXaHUYECKUX CBOMCTB MOJIUMEPOB, 00YCIOBICHHBIE HX
CTpoeHHEM. PenakcanOHHBIE CBOMCTBA. Bs3Koe TEYeHME pacTBOPOB M PACIIaBOB
nosiuMepoB. Tumbl pazpyiieHus MONIUMEpPOB. BrnusHue BHEMHUX (DAKTOPOB Ha
npoiiecc pazpyuieHuss. Duzuko-mMexaHUYECKue, aJare3uoHHbIe, (PUKIUOHHBIE,
AHTUKOPPO3UOHHBIE, TUIIEKTPUUYECKUE CBOMCTBA MOJMMEPOB, METOAbI HCCIEAOBAHUS
»TUX cBOMCTB. CoCTaB, KiIacCU(PUKAIIMS U CBOMCTBA IJIaCTUYECKUX Macc. [1macTtmacchsl
Ha OCHOBE TEPMOIUIACTHUYHBIX M TEPMOPEAKTUBHBIX MOIUMEPOB. OTBEpIUTEIH,
HAIOJIHUTEIH, TIACTU(UKATOPBI, KaTaanu3aToOpPhl, MUTMEHTHI, THTHOUTOPHI. MeTobl
nepepaboTku miactMacc B u3aenus. KommnosunmonHele MaTepuanbl. [IpuHIUIBL
CO3/IaHUSI U OCHOBHBIE THIIBI KOMIIO3UIIMOHHBIX MaTtepuanaoB. KoMmo3uiuoHHbIE
MaTepHUajbl C HAMOJHUTEISIMHU. KOMIO3UIIMOHHBIE MaTEpUAIIbl HA HEMETAIUIMYECKOU
OCHOBE. MexXaHn4YeCcKue CBOMCTBA KOMIIO3UIIMOHHBIX MAaTEPUAJIOB, MOJEIMPOBAHUE HA
OBM paspylieHuss KOMIIO3UIHMOHHBIX MAaTE€pUATIOB C HCHOJIb30BAHUEM CBOWMCTB
apPMUPYIOIIUX BOJIOKOH, OOBEMHOH JOJM W CBOWCTB MaTpHIlbl. MeXaHu3M
paspyumieHua. OCHOBBI pacuera Ha MPOYHOCTh H3JACIUN M3 KOMIIO3UIIMOHHBIX
MatepuanoB. O61acTH U MEPCHIEKTUBBI TPUMEHEHUST KOMITO3UIIMOHHBIX MAaTEPUAJIOB B
MaIIUHOCTPOEHUN. DU3UKO-MEXAHUYECKUE CBOMCTBA PpE3UHBbI. BIusHHE YCIIOBHIA
JKCIUTyaTallMM Ha CBOMCTBa pe3uH. lIpuMeHeHne pe3nHOBBIX MAaTepualoB B
MalIMHOCTpOoeHUH. HaHokpucTamnyeckue marepuasibl. TexHUYecKas KepaMHUKa.
OrHeynopHble MW KOHCTPYKIMOHHBIE KepamMuyeckue Marepuainbl. l[IpumeHenue
KepaMUKH B MalIuHOCTpoeHUH. [padut u ero wmoaudukanuu B KayecTBE
KOHCTPYKITMOHHBIX MarepuaioB. Kiesiue martepuainbl, COCTaB U KiaccUpUKAIIMs.
Ousuko-xumuueckas npupoaa. KoHcTpykuuonHsie kien. (CocTtaB  KJIEEBBIX
COEOMHEHUN. MeToapl TMOJNyYeHUs] KIEEBBIX COCAUHEHUM M HUX MCIBITaHUS.
[IpuMeHeHne KeeBbIX COCIMHEHUN B MAITMHOCTPOEHUH.

CemuHapckoe 3aHsatue 7

Bua ceMuHapckoro 3aHATHUS: 3aciyuusanue u 0ocylicoenue 00KIa00s.

Tema u comepkaHue CEMHHApPCKOTO 3aHATHS: DPdexmuenocms npumeHeHus
Mamepuanioé 8 MAUUHOCMPOEHUU C YYemoM IKOHOMUYHOCMU, OO0J1208EYHOCMU,
be3onacnocmu u IKOJI02U4ECKOU YUCHOMUL.



Lenps 3aHATHS: 3aKpenjieHue 3HAHUL U HABLIKOS AHANU3A IPHeKmusHocmu
NPpUMEHEHUs. Mamepuanlog 6 MAUWUHOCMPOEHUU C Y4emoM SKOHOMUYHOCMU,
0osneogeurocmu, 6€30NACHOCMU U IKOJI02UHEeCKOU YUCTOMBbI.

[TpoaomKUTENbHOCTD 3aHATUS — 4 4.

Bompocs! 1u1st 06cyxieHus:
Metoauka pacueTa SKOHOMUYECKOTO 3(p(eKTa 3a cueT paluoHaIbHOTO BEIOOPA
U IPUMEHEHUS MAIIMHOCTPOUTEIBHBIX MaTepuasoB. CpaBHUTENIBHBIC JaHHBIC
CTOMMOCTH YTJIEPOAUCTBIX CTaJIed M CIUIABOB, I[BETHBIX METAVIOB M CILUIABOB,
HEMETAIUTMUYECKUX MaTepuasioB U 001acTu ux 3h(HeKTHBHOTO MPUMEHEHHUS.

Q. IlepeyeHb HMHPOPMALMOHHBLIX TEXHOJOIUH, MCHOJb3YEMbIX MPU
OCYyIIECTBJIEHHMH 00Pa30BATEJIbHOI0 MPOIeCcCca MO JUCHUIINHE (MOTYJIIO)

IMepeuens nporpammuoro odecneuenusi: MS Office, Power Point,
nporpaMMHbie KOMILIEKCHI « AutoCADy, «Kommacy.

NudopmanuoHHbie CIpaBOYHbIEC CHCTEMbI:

1. DnexkTpoHHBIE pecypchl 00pa30BaTEIBHOM Cpebl YHUBEPCUTETA
2. IIporpamma «Kommacy, BcrpoeHHas oubanoreka «Marepuaibny

10. OmnucaHue MaTepHAJIbHO-TEXHHMYECKOI 0a3bl, HeOOXOAMMOM 151
OCyIleCTBJIEHHsI 00Pa30BaTEJIBLHOI0 MpoLecca Mo AUCIHUIIMHE (MOLYJII0)

JIeKunOHHbBIE 3aHATHUSA:
-ayIUTOpUs, OCHAIICHHAS PE3EHTAIMOHHON TEXHUKOU (MPOEKTOP, IKPaH);
-KOMIUIEKT 3JIEKTPOHHBIX MPE3EHTALNI/CIIaliI0B.

IIpouee:

- pabodee MeCTO mMpenoAaBaTeis, OCHAIIEHHOE KOMIBIOTEPOM C JOCTYIIOM B
HNHurepHer;

- pabouyune MecTa aCMpPaHTOB, OCHAIIEHHbIE KOMITBIOTEPAMU C JOCTYIIOM B MIHTEpHET.
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