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1 HeJII/I H 3aJa4Y1 0CBOCHUA JUCHHUIIJIMHbI

Ilesim OCBOCHUS TUCIIUTLITHNHEL:

- OBJIQJIETh COBPEMEHHBIMU 3HAHMUSMHU O METOJaX aHalu3a M CHoco0ax HM3y4YeHHsl CTPYKTYpHl H
CBOMCTB METaJJIOB, CIJIABOB M HEMETANINYECKUX MaTEPHUAJIOB;

- MPUOOPECTH HABBIKM BHIOOpA MaTE€pHaJOB JUI M3TOTOBJICHUS MEXaHH3MOB M MAIIMH C Y4ETOM
YCIIOBUHM MX AKCIUTyaTalluu U 00paboTKH;

- mpuoOpeTeHre HOBBIX 3HAHMW O METOJAaX aHalu3a U CIoco0ax M3Y4eHHs CTPYKTYphl U CBOMCTB
MaTepUajoB, CIIJIABOB U HEMETAJUIMYECKUX MATEPHAJIOB; O PU3NYECKON CYIIIHOCTH SIBICHUN, TPOUCXOASIINX
B METaJUIax IM0J BO3/IEHCTBHEM PA3INYHBIX (PaKTOPOB B MPOIIECCEe UX MOIy4YEeHUS U 00pabOTKH.

3agauu:

- M3Y4YUThb METOJbl aHAlM3a U CIOCOOBl M3YyYEHHUs] CTPYKTYpbl M CBOICTB, 3aKOHOMEPHOCTH HUX
M3MEHEHHUS MIPU Pa3INYHbIX COCTAaBAX, pekUMax 00pabOTKU U IKCILTyaTalluu;

- HAY4YUTHCS ONpPEAENATh CTPYKTYpY, CBOMCTBA M METOJbI IOBBILICHUS MEXAHUYECKHUX CBOMICTB
METANINYECKUX MaTeprasoB;

- chopMHpOBaTh NPEACTABICHUE O METOJAX MOBBIIIEHUS MEXaHWYECKHX CBOHCTB METAaUIOB H
CILIaBOB;

- U3YYUTh METO/BI U CYIIHOCTh MPOLIECCOB MOJyUYEHUSI METAJIJIOB U CIUIABOB;

- 3HaThb BapHUaHThl, JOCTOMHCTBA M HEIOCTATKHM TEXHOJOTUYECKUX METOJAOB U CIOCOOOB
NPOM3BOJCTBA M OOpabOTKM MaTepuanoB, yMEThb BbIOMPAaTh ONTHMAJbHbIE BapuUaHThl MaTEpHaloB, B
3aBUCHUMOCTH OT YCJIOBHM PUMEHEHUSI U3/1EITHSI.

2 MecTO TMCHUILINHBI B CTPYKTYype 00pa3oBaTe/IbHOH NPOrpaMMbl

Jucnurnnuna oTHOCUTCS K 06a30Boi yactu 0s1oka [l «/lucuuminabl (MOTyIH )y

[IpepexBusutel  guctutuiuasl: b1.J[.6.17 Xumus, bB1.J[.5.20 Texnonocus KOHCMPYKYUOHHBIX
Mamepuanog

[MoctpexBusutsl  aucuumnunsl: b1./J1.B.24  Jemanu mawun, bBI1J[F.27  Obopyodosanue
aABMOMAMU3UPOBAHHO20  MAWUHOCMpoumenvHo2o npouzeoocmea, bl1.J[.B.29 Mamepuanosedenue u
MEXHON02UsL COBPEMEeHHbIX U nepcnekmuenvlx  mamepuanos, b1.J[.B.2 OcHosbi meopuu mpeHus,
usHawueanus u mpubomexuuyeckue ucnvimanus, b1.J[.B.7 [lonyuenue u ceolicmea NOPOUKOBbIX
mamepuanos, b1 J[.B.10 Teopemuueckue ocHo8bl U mexHoI02UYECKUE MEMOObl B6OCCMAHOBNIEHUS U
nogvluteHuss uzHococmoukocmu oemaneu mawun, b1.J1.B.0.6.1 Teopemuueckue oCHOBbI U MEXHONO2US
HaHeceHusi NOKpulMuil co cneyuanvhvimu ceoticmeamu, b1.J].B.2.6.2 CneyuanvHvle mMemoobi ynpouHeHUs.
oemanet

3 TpeOoBaHus K pe3yJabTaTaM 00y4eHHs MO AUCIHUNIHHE

[Tponecc n3yueHust JUCUUIUIMHBI HAllpaBjieH Ha (POPMUPOBAHUE CIEIYIONUX PE3yIbTaTOB 00yUEHHS

IInanupyemslie pe3ynbTaTsl
00y4eHus N0 JUCIUIIINHE,
Kon n HaumeHoBanue Konx 1 HauMeHOBaHME HHIUKATOpA
. XapaKTEePU3YIOLUeE JTaIlbl
(opMHpYEMBIX KOMIIETEHLIUI JOCTUKECHHSI KOMIIETEHIIUU
(dbopMupoBaHUs
KOMIIETCHIIUI
OIIK-7 Cnocoben nmpumensits | OIIK-7-B-1 ®opmynupyet 3HAaTh:
COBPEMEHHBIE DKOJIOTUYHBIE U |METOJ0JIOTHYECKAE OCHOBBI CHIPLEBBIX U - METOJ0JIOTUYECKHUE
0e30IacHbIe METO/IbI SHEPTreTHUYECKUX PECYPCOB B OCHOBBI CBIPbEBBIX U
palMOHAIBLHOTO MAaIlUHOCTPOEHUN JHEPIreTUYECKUX PECYPCOB
HCIIOJIb30BAHMUS CBIPbEBBIX U OIIK-7-B-2 Ananu3upyert coBpeMeHHbIE B MAIIMHOCTPOCHUMU;
JHEPreTUYECKUX PECYPCOB B HKOJIOTUYHBIE U 0€30MaCHBIE METOIbI - BIIMSIHUE XUMUYECKUX U
MaIIMHOCTPOEHUHN WCIIOJIb30BAaHUS ChIPhEBBIX U DHEPIeTUYECKUX | (PU3HMUECKUX CBOWCTB
pPECYPCOB B MALIMHOCTPOCHUH METaJUIOB HAa CBOWCTBA




Ko n HanmeHoBauue
(hOopMHPYEMBIX KOMITETCHITHI

KO]I N HAMMCHOBAHUC MHUKATOpa
JOCTHXKCHUA KOMIICTCHIIUN

[Inanupyembie pe3yiabTaThl
00y4eHus Mo JUCIUIUINHE,
XapaKTEePU3YIOLIUE TaIbI

hopmupoBaHUs
KOMIIETCHIIMHI
OIIK-7-B-3 ®opmyHpyeT COBpEeMEHHBIE BOKHEHIINX CIJIABOB
9KOJIOTUYHBIE U 0€30I1aCHbIE METO/IbI MaIIMHOCTPOEHHUSI.
WCIIOJIb30BAaHUS CHIPHEBBIX U DHEPIeTUYECKUX | YMeTh:
peCypcoB B MAIIMHOCTPOCHUH - AaHAJIU3UPOBATH

COBPEMEHHBIE IKOJIOTHYHBIE
u 0e30macHbIe METOBI
MCIOJIb30BaHUS CHIPHEBBIX
1 DHEPTeTUYECKUX
pECYpCoB B
MalIMHOCTPOCHUH;

- BRIOMpaTh
KOHCTPYKIIMOHHBIE
MaTepUasbl 1Jid peleHus
MOCTABIICHHBIX 337124 B
MPaAKTUYECKOU
JeSTEIILHOCTH.

Baanern:

- HaBBIKaMU UCCJICIOBAHHUS
BIIUSTHUS Pa3INYHbBIX
¢bakTopoB 00pabOTKM Ha
CBOWCTBA MaTepHAJIOB
(TBEepmoCTh, Ipenen
MPOYHOCTH MpHU
PaCTSDKEHUU U CIKATHUH,
OTHOCHUTEJIbHOE YAJIMHEHUE,

MHKPOCTPYKTYPY).

4 CTpyKTYypa U coJepKaHue TUCUUNINHBI

4.1 CTpykTypa IMCHHMILJIMHBI

OO0m1as TpyJI0€MKOCTh AUCITUIUIMHBI COCTABIAET S 3a4eTHBIX enuHuIl (180 akaieMHUeCKUX 4acoB).

TpynoemMKocTsb,
Bun pabotet aKaJIEMUYECKHIX 9acOB
4 cemectTp BCEro
Oo01asi TPYA0EMKOCTh 180 180
KonrakTHas padora: 17,25 17,25
Jlexmun (JI) 10 10
JlaGopaTtopubie padots (JIP) 6 6
Koncynpranumn 1 1
[TpoMexxyTouHas arTecTarus (3a4eT, YK3aMeH) 0,25 0,25
CamocTrosiTesibHasi padora: 162,75 162,75
- 8bINOIHEHUE UHOUBUOYATIbHO20 MEopyecKo20 3a0anus (MT3);
- Camono02omosKka (npopabomxa u nO8MopeHue J1eKYUOHH020 MAmepuala u
mMamepuana y4eOHUKo8 u y4eOHbIX nocooull;
- camocmosmenvHoe usyyerue pazoena 6,
- uU3yuenue pasoenos Kypca 8 cucmeme 21eKmpoHH020 00VUeHUs;
- N0020MOBKA K 1AO0PAMOPHLIM 3AHAMUAM)
Buj MTOr0BOr0 KOHTPOJISI IK3aMeH




Paznensl nucuunivHel, n3ydaemsie B 4 cemecTpe

KonnuecTBo yacoB
Ne ayIUTOpHAas
pasiena HaumenoBanue pasnienon Beero aGoTa BHEay/l.
71113 | P pabota
1 BBenenue, ocHoBHBIE TOHATUS. CTpOEHHUE 38 2 4 32
METaJLJIOB.
2 JKene3o u ero cruiaBbl, CTaJIM M YYTYHBI. 38 2 2 34
3 Tepmuueckas U XUMHUKO-TepMUYecKkasi o0paboTka 34 2 32
CTaJIH.
4 JlernpoBaHHbie cTayii U cruiaBbl. CTajld U CIIaBbI 24 2 22
C 0COOBIMH CBOWCTBaMH.
5 [IBeTHBIC METAJIBI M CIIJIABBI. 24 2 22
6 Hemeranmnuueckue marepuainsl. Iloponkossie u 22 22
KOMITO3UITMOHHBIC MaTEPHAJIBI.
HUroro: 180 10 6 164
Bcero: 180 10 6 164

4.2 Conepxxanue pa3iesioB UCHUNTHHBI

Pa3nea Ne 1. BBenenne, ocHoBHbIe NOHATHA. CTpoeHune MeTa/lIoB. [IpenMer MaTepuanoBeneHusl.
OcHoBbl KpucTtamiorpaguu. MexaHnueckue CBOWCTBAa MaTepHalioB U METOJIbl X onpeneneHus. CTpoeHue
METAJJIOB U CILIaBOB. XapaKTEepHbIE CBOMCTBA METAJUIOB. ATOMHO-KPUCTAJUINYECKAsI CTPYKTypa METaJlIOB.
PeanbHOE CTpOECHME KPHUCTAILIOB.

Pasznea Ne 2. 7Kesie30 u ero cniasbl, CTaJIM M YYIyHbI. J[MarpaMMa COCTOSIHMS XKeJI€30-1IEMEHTHT.
BnusHue yriepoga M MOCTOSIHHBIX IpUMeEcEed Ha CTPYKTypy M cBoiictBa cranu. Kiaccuduxanus
yraepoaucThiX ctasneid. CBOMCTBA, MApKUPOBKA U IPUMEHEHHUE YYTYHOB.

Pa3nea Ne 3. Tepmuueckasi 1 XuMuKOTepMHYecKas 00padoTka craiau. TexHoIorus TepMUIECKO
0o0paboTku cranu. 3akanka ctanu. Otmyck ctanu. HoBble Buabl Tepmuueckoil oOopaboTku. dusnyeckue
OCHOBBI XMMHKO-TEpMHUYECKON 00paboTku. HazHaueHwme u BHUIBI IIeMEHTAalMU. A30THPOBAHUE CTaJH.
[{uanupoBanue cranu. Jud¢y3nonHas MeTan3anus.

Paznen Ne 4. JlerupoBanHble cTajqu U ciuiaBbl. CTadM U CIVIaBBI ¢ 0COOLIMHU CBOICTBaMHU.
Knaccudukanus nerupoBaHHBIX crajeil. MapkupoBKa JerMpoBaHHbBIX cTaiedl. BiusHue nerupyrommx
2JIEMEHTOB Ha CBOWCTBa cTainu. KOHCTpYyKUMOHHBbIE W HHCTpYMEHTalbHble cTainu. CTanu U CIUIaBbl C
0coObIMH (U3MUECKUMH cBoiicTBaM JKapocToiikue, >kaponpouHble M HEpXKABEIOIIUE CTald U CIUIABBI.
BrICOKOIIPOUYHBIE KOHCTPYKIIMOHHBIE CTAJIH.

Pa3zgen Ne 5. IlBeTHBIe MeTAJJIBI M CILIABbI. Maruuii u €ro CruiaBbl. AJTIOMUHHN U €0 CIIJIaBbI.
Tepmudeckas 00pabOTKa aIFOMHHHUEBBIX CIUIABOB. JINTCHHBIC aTFOMUHUEBBIC CIUIaBBl. Melb U €e CBOMCTBA.
JlatryHu, ux cBOICTBa, MapkupoBKa u npuMeHeHue. bponssl. CocTaB U CBOMCTBa OpOH3, UX MapKHUPOBKa,
CBOMCTBA U IIPUMEHEHUE.

Pa3znen Ne 6. Hemeraniuyeckue matepuaibl. [lopomkoBsie H KOMIIO3MIIMOHHBIE MAaTEePHAJIbI.
[Tnactmaccel. ColicTBa M 00JacTb NPUMEHEHHS IUIACTUKOB. Pe3umHoBBIE Marepuainbl. JlakokpacodHble
Marepuaibl. [[peBecHble MaTepuaibl, ux cBoicTBa. Kepamuka u crekina. [IoHsATHE O TEXHOIOTHH TOTyYEHHS
MOPOILIKOB, MX IPECCOBaHMM M crnekaHuu. CocTaB MapKuMpoBKa M 0003HAYEHHE MOPOILIKOBBIX CTajeil.
Mertannuueckue QUIbTPHI, ClICUEHHbIE TBEpble CIUIaBbl. OCHOBHBIE THUIBI KOMITO3UIIMOHHBIX MAaTEPHANIOB U
MIPUHLMIIBI MX CO3aHus. MaTepuaisl MaTpUL U ApMUAPYIOLIUX KOMIIOHEHTOB.

4.3 JlabopaTopHble padoThI

No Kon-Bo
Ne JIP HaumenoBanne 1a60paTopHbIX paboT
pazzaena 4acoB
1 1 HcnplTanne METalJIOB HA TBEPAOCT. 2




No JIP Ne HaumenoBanue 1abopaTtopHbIX paboT Kor-50
paszena 4acoB
2 1 Makpo- 1 MUKPOCKOIIMYECKUI METOJ UCCIIEJOBAaHUS METAJUIOB U 2
CILIaBOB.
3 2 Kene3oyriepoIuCThIC CILIABEIL. 2
Hroro: 6

5 YuyeOHO-MeTOOMYECKOE 00ecTIeYeHHe JUCIUILIHHbI
5.1 OcHoBHas TuTEpaTypa

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

2. Kypc marepuanoBezieHus1 B Bolpocax U oTBeTax: yueb.nmocodue nist By30B / C. U. borogyxos, A.
B. Cuntoxun, E. C. Ko3uk.- 3-e u3n., nepepa0. u gon. - M.: Mammnoctpoenue, 2010, 2014, 2018.-352c.

5.2 JlonosiHuTEIbHAS JIUTEpaTypa

1. 3orkun, B.E. Merononoruss BbeiOOpa MaTepuaJoB M YNPOYHSIONUX TEXHOJOTUH B
MammHocTpoeHnH : yue0.nmocobue / B.E. 3otkun. — 3-e u3n., nmepepad. u gor. — M. : Beicm. mk., 2004. —
264c.

2. Jlaxtun, FO.M. MarepuanoBeienue : y4eOHUK TSI MAIIMHOCTPOUTENBHBIX BY30B / FO.M. JlaxTuH,
B.I1. JleonTheBa. — 2-e u3a., nepepad. U non. — M. : Mammnoctpoenue, 1980. — 493 c.

3. MarepuanoBeieHHe U TEXHOJOTHMYECKUE IPOLECCHl B MAIIMHOCTPOECHUH. YueOHoe mocolue.
JIaGopartopnslii mpaktukyMm. /C.U. boroayxos, A.I'. Cxuptnanse, A.Jl. I[Ipockypun, Crapsiit Ockon: «THT»,
2010-2015. 560 c.

5.3 llepuoauyeckue u3aaHus

MertannoBenenue u TepMuyeckas oOpaboTka METauIoB : KypHail. - Mocksa : ][ "®omuym", 2016,
2023, 2024.

TexHonorust MalMHOCTPOEHUS : )KypHal. - Mocksa : AreHTcTBo "Pocrneuars”, 2018 — 2024.

Uepuble MeTamisl : )xypHail. - Mocksa : AO "U3narensckuii noM "Pyna u Meramnst", 2024 — 2026.

CrpaBounuk. H:xeHepHbIN KypHal : )xypHall. - Mocksa : ] "Cnektp", 2019 — 2024.

5.4 UnTepHeT-pecypcsl

http://www.ptechnology.ru/MainPart/MashinoStro.html - KommiekcHpiii nH(DOpMAIMOHHBIN TPOESKT
«ITepenoBsie TexHomoruu Poccum.

5.5 IlporpammHoe oOecneueHue, npodeccuoHaJbHble 0a3bl JAHHBIX M HHGOPMAIMOHHbIE
CIIPaBOYHbIE CHCTEMbI

1. Onepaunonnas cucrema PEJ[ OC.

2. ITaket oducHbIX npunoxenui «Moit Opuc O6pazoBaHue.

3. lns pabotel ¢ pecypcamu MHTEpHET - BeO-Opay3ep Annekc https://yandex.ru/.

4. TAPAHT IInardopma F1 [DnekTpoHHBIN pecypc]: cripaBOYHO-TIpaBoBas cuctema. / Pazpaborumk
OOO HIIIT «'APAHT-CepBuc», 119992, MockBa, BopobseBsl ropei, MI'Y, [1990-2026]. — Pexum
noctyna B cetu OI'Y http://garant.net.osu.ru.

5. ABromaTM3MpoBaHHas HMHTEpaKkTUBHas cuctema cereBoro TtectupoBanus - AUNCCT
(3apeructpupoBana B POCITATEHT, CBuumerenbcTBO O TOCYJAapCTBEHHON PETHCTPAIUU MPOTPAMMBI TSI



3BM Ne2011610456, npaBoobnagarens — OpeHOYpreKuil rocy1apcTBEHHBINH YHUBEPCUTET), PEKUM JI0CTyIa
- http://aist.osu.ru.

6. Koncynprant Ilnroc [DneKTpoHHBIN pecypc]: 3IEKTpOHHOE NEPUOANYECKOE U3/IaHNUE CIPABOYHAS
npaBoBas cuctema. / Pazpaborunk 3A0 «Koncynerant [Tmrocy, [1992-2026].

7. http://edu.garant.ru/garant/study/ - Uatepuer-Bepcus ' APAHT-O6pazoBanue, Cucrema TAPAHT
JUIS CTYJIEHTOB, aCIIMPAHTOB U MpernoiaBaTeiei.

8. Kaspersky Endpoint Security Ha 2550 nons3oBaTenbckux mect; Cpok HUCIMONB30BaHUA: Ha 2 TOJA.
Cpox nevictBus nutiensuii ¢ 28.11.2025 mo 06.12.2027.

9. Ilnarpopma «DION» (Kondurypamus «DION EDU») ni1st npoBeeHUs OHJIAH MEpONPUATHI U
BuneokoHpepennumii. Ha ocnoBanum moroopa Ne 2/223-3.7/40-03 ot «10» mapta 2026 r. Cpok nercTBHs
nuuen3uit ¢ 14.03.2026 r no 14.03.2027.

6 MaTepI/laJIbHO-TeXHH‘IeCKOC o0ecneyeHue TUCHUIIUHBI

VYuebHble ayIuTOPUM JJIsi TNPOBEACHHMS 3aHATHHM JIEKIMOHHOIO THIA, Ja0OpaTOpHBIX paboT,
MPOBEJICHUSI TPYNIOBBIX M HHIMBHUIYaJbHBIX KOHCYJIBTAIlMH, TEKYIIETO KOHTPOJS M TMPOMEKYTOUHOH
aTTecTallud. AyAMTOPUM OCHAILICHBI KOMIUIEKTAMU YYEHMYECKOW MeOenH, TEeXHHUUECKUMH CpelCTBaMH
oOydeHus1, CIyXalluMU JUIsl TpeicTaBlieHuss yueOHo uH(opmanuu Oonbiuoi ayauropuu. Jlaboparopun
Kadenpel MaTepualOBEICHUsI W TEXHOJOTMHM MaTepHajoB MNpPEJHA3HAYEHBI JUISl MPOBEACHUS MAaKpo- M
MUKpPOCKOIIMYECKHUX HCCIEOBAaHUM MaTepuaioB M TepMooOpabOTKu 3arotoBok. B mabopatopusix
UCTOJNb3YIOTCS MeTaIorpaduueckue MUKpPOCKOIBI, MUKPOBHU30D, CTAllMOHAPHBIE TBEPAOMEPHI MO METOAY
Poksemna, Bukkepca, bpunenns, maGopatopHbie HarpeBaTeIbHBIC TEYHM JII TEPMHUYECKON 0O0pabOTKH
MHCTPYMEHTAJIbHBIX ~ MaTepuajoB,  UUIM(OBAIBHO-NOJIMPOBAIBHBI ~ CTAaHOK  JUIi  IOATOTOBKH
MeTaorpaguueckux oopasuoB. /s oOydyeHHs U KOHTPOJISI IPELyCMOTPEHO NMPUMEHEHHE TeMaTHUYeCKUX
CTEHJIOB, KOMIUIEKTOB IUJIAKaTOB, CXEM, HATypHBIX OOpa3lloB, TaOJMI, pa3JaTOYHOrO0 Marepuana Jyis
wunoctpanuit  sekuuit.  [lomemenue uisi  caMOCTOSITENIBHOM — paboOThl  OOYy4aroOLIMXCS  OCHAIIEHbI
KOMIIbIOTEPHON TEXHUKOM, NOJKIIOUEHHON K ceTH «VHTepHeT», 1 o0ecreyeHneM JI0CTyNa B 3JIEKTPOHHYIO
uHpopmanmonnyto cpeay OI'Y.


http://aist.osu.ru/

