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1 He.]'ll/l U 3aJa9M1 0CBOCHUSA TUCHUIIJIMHBI

Iesm 0CBOCHUS JUCHHUILIMHBI:

- OBJIAACTH COBpeMeHHBIMI/I 3HAHUAMU O MCTOJaX aHaJIn3a " CHOCO63X I/13y‘~IeHI/I5[ CTp}’KTypBI nu
CBOMCTB METAJIJIOB, CIJIABOB M HEMETAJNIMYECKUX MaTEPHUAIIOB;

- HpI/IO6p€CTI/I HaBBIKHN BI)I60pa MaTepI/IaJ'IOB JJIs1 U3rOTOBJICHUA MCEXAaHHU3MOB UM MallllH C yLIeTOM
YCIIOBUH MX dKCIUTyaTalu U 00paboTKu;

- MpuoOpecTH HOBBIE 3HAHUS O METOJaxX aHaju3a U CIOoco0ax HM3YyYEeHHs] CTPYKTYpbl U CBOMCTB
MaTepHasoB, CIIJIABOB M HEMETAJUIMYECKUX MATEPHANIOB; O PU3NYECKOM CYIIHOCTH SIBICHUN, TPOUCXOISIINX
B METaJUIaX IO BO3JICHCTBUEM Pa3IMIHBIX (DAKTOPOB B MPOIIECCE UX MOIYICHUS U 00pabOTKH.

3agaun:

- M3YYHTh METOBl aHalM3a M CIIOCOOBI M3yYeHHs] CTPYKTYphl M CBOMCTB, 3aKOHOMEPHOCTH WX
W3MEHECHHS TIPU PA3IUYHBIX COCTaBaX, peKUMaxX 00padOTKU U IKCIUTyaTallUu;

- HAy4WUThCS ONPENEIATH CTPYKTYPY, CBOMCTBA M METOJBI IOBBIIICHUS MEXaHUYECKHX CBOMCTB
METAJUIMYECKUX MAaTEPHUAJIOB;

- C(l)OpMI/IpOBaTB Hpe)ICTaBJ'IeHI/Ie 0 MCTOAAaX IIOBBIINICHHUA MCECXAHUYCCKUX CBOﬁCTB MCTAJIJIOB H
CIIJIABOB;

- I/I3y‘II/ITL METOAbBI N CYHIHOCTL HpOHeCCOB HOJ'IyLIeHI/Iﬂ MECTAJIJIOB U CIIJIABOB,

- 3HAaTb BApUaHTbl, JOCTOMHCTBA W HCAOCTATKU TCXHOJOTHYCCKHUX MCETOAOB H CHOCO60B npou3BOJACTBA U
00paboOTKH MaTepHUaOB, YMETh BHIOMpATh ONTHUMAIBbHBIE BAapHUAHTHl MaTEPHUAJIOB, B 3aBUCHMOCTH OT YCJIOBHM
HpI/IMeHeHI/IH n3acius.

2 MecTO IMCHUILINHBI B CTPYKTYype 00pa3oBaTe/IbHOMH NPOrpaMMbl

Jucnurnnuaa oTHOCUTCS K 6a30Boit yactu 0sioka [l «Jlucuuminabl (MOTyIH )»

[IpepexBusutel  gucturumuabl: b1.J[.B.17 Xumus, bB1.J[.5.20 Texnonocus KOHCMPYKYUOHHBIX
mMamepuanog

[TocTpexBusutel aucuuruiunbl: 51./].5.22 Conpomuenenue mamepuanos, b1./].b.24 Jlemanu mawun,
b1.]1.5.27 Obopydosanue asmomamuzupo8aHHo20 MAUUHOCMPOuUmenbHo2o npouzeoocmea, bl1.J1.B.1
Texnonozusn evicokonpoussooumenvHou obpabomku mamepuanos, b1.J[.B.3 Peocywuii uncmpymenm 6
asmomamuzuposanHom npouzeoocmee, b1.J[.B.4 [Ipoexmuposanue cmaHKo8 ¢ YUCIOBLIM NPOCPAMMHBIM
ynpaeneHuem, b1.JI.B.5 Texnonocus ABMOMAMU3UPOBAHHO20 — MAUUHOCMPOEHUS, b1.J[.B.7
IIpoepammuposanue 0opabomru Ha CMAHKAX C YUCTOBbIM NPOSPAMMHBIM YAPAGIEHUEM

3 TpeOoBaHus K pe3yJbTaTaM 00y4eHHs MO AUCIHUIIHHE

[Tpornecc n3yueHust JUCUUIUIMHBI HAllpaBjieH Ha (POPMUPOBaHUE CIEIYIONUX PE3yIbTaTOB 00yUEHHS

[Inanupyemslie pe3ynbTaTsl
0o0y4eHus o JUCIUILINHE,
Kon n HaumeHoBanue Konx n HauMeHOBaHME HHIUKATOpA
. XapaKTEePU3YyIOLIUeE dTAIlbl
(bopMHUpYEMbIX KOMIIETCHIIUN JOCTHKEHHS] KOMIIETEHIIUU
(dbopMupoBaHUs
KOMIIETCHIIUI
OIIK-7 Cnocoben mpumensite |OIIK-7-B-1 ®opmynupyet 3HaTh:
COBPEMEHHBIE DKOJIOTUUHBIE U |METO0JIOTHYECKUE OCHOBBI CHIPHEBBIX U - METOJ0JIOTMYECKHUE
0e30MacHbIE METOAbI SHEPTreTHUYECKUX PECYPCOB B OCHOBBI CBIPBEBBIX U
palMOHAIBHOTO MAaIlUHOCTPOEHUN JYHEPIreTUYECKUX PECYPCOB
WCIIOJIb30BAHHUS CBIPbEBBIX U OIIK-7-B-2 Ananu3upyert coBpeMeHHbIE B MAIIMHOCTPOCHUU;
JYHEPreTUYECKUX PECYPCOB B HKOJIOTUYHBIE U 0€30MacCHbBIE METObI - BIIMSIHUE XUMHUYECKUX U
MalIMHOCTPOEHUH HCIOJIb30BaHUs ChIPHEBBIX U DHEPTeTUYECKUX |(PU3HMUECKUX CBOWCTB
pECYpCOB B MAIIMHOCTPOCHUH METAaJUIOB Ha CBOWCTBA




Ko n HanmMeHoBanue
(hopMHUPYEMBIX KOMIIETEHITUH

KOIL N HAMMCHOBAHUC MHUKATOpA
JOCTHIXXCHUA KOMIICTCHIIH

[Inanupyemslie pe3ynbTaTsl
00yueHUs 110 JUCLUIUIMHE,
XapaKTEePU3YyIOLIUeE dTAIlb

dhopmupoBaHH
KOMIIETCHIIMI
OIIK-7-B-3 ®opmynupyer COBpeMEHHBIE BOKHEHIINX CIIJIABOB
9KOJIOTHYHBIC U OE30MMACHBIC METO/IbI MaIIUHOCTPOCHUSI.
UCIOJIb30BaHUS CHIPHEBBIX U DHEPIeTUYECKUX | YMeETh:
peCypcoB B MAIIMHOCTPOCHUU - aHAJIU3UPOBATH

COBpPEMEHHBIE SKOJIOTMYHBIE
1 0e30macHbIe METOBI
HCIOJIb30BaHUS CHIPHEBBIX
U DPHEPTeTUYECKUX
PECYpCOB B
MalIMHOCTPOSHUH;

- BBIOUpaTh
KOHCTPYKIIMOHHBIE
MaTepuasbl 1Jis peleHus
MOCTABIICHHBIX 337124 B
MPaKTUYECKOU
JIESITEIIbHOCTH.

Baajgern:

- HaBBIKaMU UCCIICJIOBAHHUS
BIIUSTHUS Pa3INYHbBIX
¢bakxTOopoB 00pabOTKU HA
CBOICTBa MaTepHaIoB
(TBEepmoOCTh, Ipenen
MPOYHOCTH MpHU
PaCTSKEHUU U CIKATHUH,
OTHOCHUTEJIbHOE YJIMHEHUE,

MHUKPOCTPYKTYPY).

4 CTpyKTYypa U coJepKaHue TUCUUNINHBI

4.1 CTpykTypa IMCHHMILJIMHBI

OO0m1as TpyJ0€MKOCTh JUCIUIUIMHBI COCTABIISIET 4 3aueTHbIe eTMHUIBI (144 akameMuyecKux Jaca).

TpynoeMKocCTb,
Bun pabotst aKaJIEMUYECKHX 9acOB
3 cemecTp BCEro

Oo61mast Tpy10éMKOCTh 144 144
KonrakTHasi padora: 50,25 50,25
Jlexmun (JI) 34 34
JlaGopaTtopubie padots (JIP) 16 16
ITpomexxyTouHas arTecTanus (3a4eT) 0,25 0,25
CamocrosiTesibHas padora: 93,75 93,75
- BbINOIHEHUE UHOUBUOYATIbHO20 MEopUecK020 3a0anus (MT3);

- camono02omoska (npopabomra u nO8MopeHue J1eKYUOHHO020 Mamepuaia u
mamepuana y4eOHUKO8 U y4eOHblX NOCOOUll,

- uUzyyenue pasoenos Kypca 8 cucmeme 2J1eKmpoHHO20 00VUeHUs,

- 10020MOBKA K 1a00PAMOPHbIM 3AHAMUIM,

- N0020MOBKA K PYOEIHCHOMY KOHMPOJIIO U M.1N.)

Bujg MTOroBoro KOHTpOJis aud. 3a4.




Pa3z[em>1 AUCHUIUINHBI, U3y4YaCMBIC B 3 CCMECTPC

KosnuecTBo yacos
Ne HaumenoBanue pasnenos ayuTopHas BHEay/I.
pasznena BCETo pabora
T3 | P pabota
1 Brenenue, ocHoBHbIe TOHATHS. CTpOoeHHE 30 6 2 22
METAJIJIOB.
2 JKene3o u ero CrijiaBbl, CTAJIA M YyTYHBI. 34 8 4 22
3 Tepmuueckas 1 XUMHKO-TepMHUECcKas 00paboTKa 24 6 6 12
CTaJIu.
4 JlernpoBanHssble ctany U ciuiaBbl. CTanu U CIUIaBbI 18 4 14
C 0COOBIMHU CBOMCTBAMH.
5 [IBeTHBIEC METAJLJIBI U CIIJIABBI. 20 6 2 12
6 Hemerannumueckue matepuansl. [lopoiikoBeie u 18 4 2 12
KOMITO3UIIMOHHBIE MAaTEPHAJIBI.
Hroro: 144 34 16 94
Bcero: 144 34 16 94

4.2 Conepxxanue pas3aeioB IUCHUNITHHBI

Pa3nea Ne 1. BBenenue, ocHoBHbIe MOHATHA. CTpoeHHe MeTa/lIoB. [IpenMer MaTepuanoBeneHusl.
OcHoBBI KpucTayuiorpaguu. MexaHnueckue CBOWCTBA MaTepHUajoB U METOJbl ux onpeaeneHus. CTpoeHue
METAJJIOB M CIIaBOB. XapaKTepHbIE CBOICTBA METAJUIOB. ATOMHO-KPHUCTAJUIMYECKasi CTPYKTypa METaJJIOB.
PeanpHOE CTpOEHME KpHUCTAILIOB.

Paznen Ne 2. 7Kese30 u ero civiaBbl, CTaJM M YYI'yHbI. J(narpamma cOCTOSTHUS )KEJI€30-1IEMEHTHT.
BnusiHue yrimepona M NMOCTOSHHBIX TpUMeceld Ha CTPYKTypy M cBoiicTBa crtanu. Kraccugukanus
yIIepoaucThIX cTanei. CBoNCTBa, MApKUPOBKA U IPUMEHEHHUE YyTYHOB.

Pasnea Ne 3. Tepmuueckasi 1 XMMHKOTepMHYecKas 00padoTka cranu. TexHOIOTUs TEPMUUECKON
oOpaboTku cranu. 3akanka cranu. Otnyck ctanu. HoBbele Buabl Tepmuueckoir oO6pabotku. dusmueckue
OCHOBBI XMMHUKO-TepMHUYecKOol 00paboTku. HazHaueHue W BUABI ILIEeMEHTAlMU. A30THPOBAHUE CTAJH.
[uanupoBanue cranu. Juddy3nonnas MeTauin3aius.

Paznen Ne 4. JlerupoBanHble cTagu M cmuiaBbl. CTaau M CIUIaBBI ¢ 0COOBIMHM CBOHCTBAMHM.
Krnaccudukanus nerupoBaHHbIX cTajeil. MapkupoBKa JETHPOBAHHBIX cTajei. BiusHue nerupyrommx
JJIEMEHTOB Ha CBOWCTBa cTainu. KOHCTpyKIMOHHbIE W MHCTpYMEHTalbHble cTand. CTanu M CIUIaBbl C
0coObIMU  (u3nMYecKUMHU cBoMcTBaM JKapocToiikue, >KapolpoyHble M HEP)KaBEIOIIME CTajdd U CIUIABBI.
BbIcOKONpOUHBbIE KOHCTPYKIIMOHHBIE CTAJIH.

Paznen Ne 5. I{BeTHbIe MeTa/lJIbl M CILUIaBbl. Maruuii ¥ ero CIuiaBbl. AJTIOMUHUNA M €r0 CITJIaBBI.
Tepmuueckas 00paboTKa aTIOMUHHMEBBIX CIUIABOB. JIUTEIHbIE aJllOMUHUEBBIE CIUIaBbl. Meb U ee CBOWCTBA.
JlaTyHH, WX CBOWCTBa, MapKUpOBKa M MpuMeHeHue. bponsel. CocTaB u cBoicTBa OpOH3, UX MAapKUPOBKA,
CBOICTBA U IPUMEHEHHUE.

Paznen Ne 6. Hemerasaudeckue Martepuabl. IlopomkoBble W KOMIO3MUIMOHHBIE MAaTepPHAJIBI.
[Tnactmaccel. CBoiicTBa M 00JIaCTh IPUMEHEHHS IUIACTUKOB. Pe3anHOBbIe mMarepuainbl. JlakokpacodHble MaTepHAbL.
I[pCBeCHI)IC Martcepualibl, HUX CBOMCTBA. KepaMHKa n crekna. [loHsgTHE O TEXHOJOTHH MOJy4YCHUA IMMOPOLIKOB, HX
npeccoBanny M criekannd. CocTaB MapKHpOBKa W 00O3HAYCHWE MOPOMIKOBHIX cTajiel. MeTtammmdeckue (QUIbTPHI,
CIICYCHHBIC TBCPABIC CILIABLBI. OCHOBHBIE THIIBI KOMIIO3MIIMOHHBIX MATCPUAJIOB MW MNPUHOUIBI HX CO3OaHHA.
Matepuanbsl MaTpUIl U apMUPYIOLINX KOMIIOHEHTOB.

4.3 JlabopaTopHblie padoThI

No JIP Ne HaumenoBanue nabopatopHbIX paboT Kos-o
pazzena 4acoB
1 1 HcnbiTaHne MeTauioB Ha TBEPAOCTb. MaKpo- 1 MUKPOCKOITNYECKHUM 2
METOJ MCCIIEIOBAHUSI METAJJIOB M CILJIABOB.
2 2 JKene3oyriepoaucToie CIJIaBhlL. 4




No JIP Ne HaumenoBanue 1abopaTtopHbIX paboT Ko-50
pasjaena 4acoB

3 3 3aKajika yriIepoJuCThIX CTAJICH. 2
4 3 OTnycK yriepoJuCThIX CTaJIeH. 2
5 3 XHUMHKO-TepMHYECKasi 00pabOoTKa CTaJIu. 2
6 5 Menp U ee CIUIaBHL 2
7 6 TBepapie CIIIaBHI. 2

Hroro: 16

5 YyeoHno-mMmeroanueckoe odoecnevyeHne JTUCHUILIHHEI
5.1 OcHoBHas 1uTEpaTypa

1. borogyxoB, C.M. Marepuanosenenne: yueOnuk / C.U. boromyxos, E.C. Koszuk. — M.:
Mammnoctpoenue, 2015. — 504 c.

2. Kypc marepuanoBesieHus1 B Bompocax U oTBeTax: yueb.mocodue mist By30B / C. U. borogyxos, A.
B. CunroxuH, E. C. Ko3uk.- 3-e u3n., nepepad. u gorm. - M.: Mamunoctpoenue, 2010, 2014, 2018.-352c.

5.2 lonoiHUTE/IbHAS JIUTEPATypPa

1. 3orkun, B.E. Merononorust BbeiOOpa MaTepHalioB M YNPOYHSIONUX TEXHOJOTUH B
MaIHOCTpoeHuu : ydeb.mocooue / B.E. 3oTkun. — 3-e u3n., nepepad. u gomn. — M. : Beicm. mik., 2004, —
264c.

2. Jlaxtun, F0.M. MartepuanoBenenue : y4eOHUK JIJIs1 MAIIMHOCTPOUTEILHBIX By30B / FO.M. JlaxTuH,
B.I1. JleonTheBa. — 2-e u3a., nepepad. U non. — M. : Mammnoctpoenue, 1980. — 493 c.

3. MarepuasioBeiecHHEe W TEXHOJIOTHYECKHE MPOIECCHl B MAIIMHOCTPOCHHH. Y4eOHOoe mocolue.
JlaGopatopuslii mpaktukym. /C.1. boronyxos, A.I'. Cxuptnanze, A.J. IIpockypun, Crapsrit Ockon: «THT»,
2010-2015. 560 c.

5.3 llepuoauyeckne U3IaHUs

MeramioBeneHue U TepMudeckas o0paboTKa MeETalIoB: XypHal. - M.: ArentctBo "Pocnewatsn",
2016.

TexHonorust MaMHOCTPOEHUA : )KypHal. - M.: ArentctBo "Pocneuars", 2017.

BectHuk MammHocTpoeHus : )kypHai. - M.: ArentctBo "Pocneuars", 2017.

CnpaBounuk. MHXeHepHBIN KypHaI : )KypHal. - M.: Arentcto "Pocneuars"”, 2017.

5.4 UnTepHeT-pecypchbl

http://www.ptechnology.ru/MainPart/MashinoStro.html - Kommnekcupiii nHGOpPMAIIMOHHBIA MPOEKT
«IIepenoBbie Texnonoruu Poccumny.

5.5 IlporpammHoe oOecnedeHue, npodeccuoHabHble 0a3bl JAHHBIX M HH(OPMALMOHHBbIE
CIPaBOYHbIE CHCTEMBI

1. Onepannonnas cucrema PEJ] OC.

2. Naket oducHbix npunoxenuit LibreOffice.

3. [IporpamMHas cuctema Jijisi opraHu3anuu Buaeo-koHpepeni-cszu MTS Link.

4. Slanexc.bpaysep - Opay3ep, co3naHHBI KOMIaHuel «SIHAEKC» Ha OCHOBE JBMXKKa (OecruiaTHas
Bepcus) Pexxum moctyma: https://browser.yandex.ru.



5. TAPAHT Ilnardopma F1 [DnexTponHsIii pecypc]: cnpaBouHO-nipaBoBas cucrema. / PazpaboTunk
OOO HIIIT «'’APAHT-CepBuc», 119992, MockBa, Bopobsesr ropei, MI'Y, [1990-2025]. — Pexum
noctyna B cetu OI'Y http://garant.net.osu.ru.

6. Koncynerantllmtoc [DaeKTpoHHBIN pecypc]: JIEKTPOHHOE MEPUOAMUECKOe M3JaHuEe CIpaBOYHAs
npaBoBas cucrema. / Pazpadorunk 3A0O «Koncynprant [Tmocy, [1992-2025].

7. http://edu.garant.ru/garant/study/ - Uatepuet-Bepcusi [ APAHT-O6pa3zoBanue, Cucrema 'APAHT
JUISl CTYIGHTOB, aCIIUPAHTOB U MPEIoiaBaTeNei.

8. Kaspersky Endpoint Security Ha 2550 mons3oBarenbckux mecT; CpoK UCIOIB30BaHMs: HA 2 TOJA.
Cpox nerictBus nuuensuii ¢ 20.11.2023 go 01.12.2025.

9. ABTOMaTH3MpOBaHHAs HWHTEpPAaKTHBHAas cucTema cereBoro TectupoBanuss - AWCCT
(3apeructpuposana B POCITATEHT, CsuanerensctBo perucrpauuu nporpamMmsl ans OBM Ne2011610456,
npaBoobagarens — OpeHOyprckuil rocy1apcTBEHHbINM YHUBEPCUTET), pEXKUM JI0CTyIa - http://aist.osu.ru.

6 MaTtepunanbHO-TeXHUYeCKOe o0ecneyeHne JUCHUNINHBI

YyeOHBIC aymUTOPUM U1l TPOBEICHUS 3aHATHI JIEKIIMOHHOTO THUIIA, JIA0OPATOPHBIX 3aHATHH,
MPOBEACHUS TPYNIOBBIX U HMHIAUBUAYAJbHBIX KOHCYJbTAllMM, TEKYLIErO0 KOHTPOJS M MPOMEXKYTOUYHOM
aTTeCTaluu. AyAWTOPUU OCHAIICHBI KOMIUICKTAMH YYCHHYECKOW MeOeNHn, TEeXHWYECKUMH CpPEICTBaAMH
oOydeHus1, CIyXallluMHU JUIsl TpecTaBlieHuss ydeOHoi uH(opmanuu Oonbioi ayautopun. Jlaboparopun
Kadeapsl MaTEepUATOBEICHUS W TEXHOJOTHH MaTEPHAIIOB MpeJHA3HAYEHBI /I TMPOBEACHUS MaKpo- H
MHUKPOCKOIIMYECKUX HUCCIEIOBAaHUM MaTepuaioB H TepMOOOpabOTKH 3aroToBoK. B mabopatopusx
HCIIONIB3YIOTCS METauIorpadudecKue MUKPOCKOIIBI, MUKPOBH30p, CTAIlMOHAPHBIC TBEPAOMEPHI 10 METOIY
PokBenna, Bukkepca, bpunemns, maGopaTopHble HarpeBaTelbHbIE TEUd I TEPMHUECKON 00paboTKH
WHCTPYMEHTAJIBHBIX  MaTEPHAIOB,  HUIM(OBATHHO-TIOUPOBAIBHBI ~ CTAHOK IS MOJATOTOBKH
MeTaorpaguueckux oopasuoB. (s oOydeHus M KOHTPOJSI MPEILyCMOTPEHO MPUMEHEHHE TeMAaTHYECKUX
CTEHJIOB, KOMIUIEKTOB IUIAKaTOB, CXEM, HATypHbIX 00pa3loB, TaOJWL, pa3gaTOYHOro Marepuana Jyis
wumocTpanuii  nekuuii.  [lomemenue st caMOCTOSITENBHOM — pabOThl  OOyYaroOlIUMXCS — OCHAIICHBI
KOMITHIOTEPHOW TEXHUKOM, TOJIKIIIOUCHHOU K ceTu «MHTepHeT», 1 o0ecriedeHrneM I0CTyna B SJIEKTPOHHYO
uHpopmairoHuyto cpeay OI'Y.


http://aist.osu.ru/

