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1. MACIIOPT PABOYEH IPOTPAMMBI YUYEBHOW JUCHOHUILIMHBI OIL.06
MATEPUAJIOBEJAEHUE

1.1. Ob6aacTs NpuMeHeHHus1 padoyeil MpOrpaMMsl

Pabouass mporpamma y4ueOHOM IUCIUIUIMHBI SIBJISIETCS YacThbl0 OCHOBHOM 00pa3oBaTeabHOU
nporpamMmbl B cootBerctBuu ¢ PI'OC CIIO mo cnemumanerocTrn  15.02.10 Mexarponuka u
MOOWIIbHAs POOOTOTEXHHUKA (ITO OTPACIISIM), BXOISIICH B YKPYITHEHHYIO TPYIITY CHEIHATBLHOCTEH
15.00.00 MammHOCTpO€EHUE.

1.2. MecTO0 AMCHMIUIMHBI B CTPYKTYpPe OCHOBHOII mpodeccuoHAIbHONH 00pa3oBaTeIbHOM
nporpamMmbl:  YueOHas  JUCHMIUIMHA  BXOJAUT B  NPO(ECCHOHANBHBIA  IUKI  KaK
obmenpodeccuoHabHas AUCIUILIUHA.

1.3. e ¥ nJIaHUpyeMble pe3yJIbTaThl 0CBOCHHMS THCIUIIUHBI:

Kon IIK, YMeHus 3Hanus
OK

IIK 2.1 | OcymecTBisiTh BEIOOD Krnaccuduxkaruio u BUapl 0TKa30B
IKCIUTYaTaI[MOHHO-CMa30YHBIX 00opyI0BaHHUS;
MaTepHAJIOB TIPH OOCTy)KHBAHUH ANTOPHUTMBI TIONCKA HEUCIIPABHOCTEH
000pyI0BaHMUS;
OcyIIecTBIIATh TEXHHYECKUH KOHTPOJTh
KayecTBa TEXHUIECKOT'O0 00CTYKUBAHUS




2. CTPYKTYPA U COJAEPKAHUE YUYEFHOU JUCITATLIAHBI
2.1. O0beM yueOHOI 1M CUMIIMHBI M BH/ABI Y4eOHOH padoThl

Bun yueOHo# padoThl O0bem yacoB

O0beM 00pa3oBaTeIbHON POrPaMMBbI 58

B TOM YHCIJIC:

TEeOopeTHIecKoe oOyueHne 28

nabopaTopHbie PabOTHI 30

IMPAKTUYCCKUC 3aHATHA

IIpomMe:xxyTouHasi aTTecTal U 2




2.2. TemaTnueckuii IJIaH U coiep:kanue yueOHoi nucunminnael OI1.06 MartepuanoBeneHnue

Haumenoeanue Cooepotcanue yueonozo mamepuana u (opmol opzanu3ayuu 0esameabHOCmu Oovem Ocesausaemovie
paszoenoe u mem odyuarouwuxcsa uacoe IN1eMEHmbl
KomnemeHyuil
1 2 3
BBenenue Cooeporcanue yuedbnozo mamepuana 2
[Ipeamer, nienu u 3aaa9u JUCHUTUTHHBL. OCHOBHBIC TIOHATHS U TEPMHUHBI IIK 2.1
Matepuanosenenus. CTpykrypa uzydenus kypca. Ucropus popmupoBanus
MaTepHaJIoBe/IeHUs] KaK HAyKU
Pa3nes 1. 3akoHoMepHOCTH GOpPpMHUPOBAHMSA CTPYKTYPbl MAaTEPHAJIOB 19
Tema 1.1. Coodepicanue yueonozo mamepuana
Crpoenwne u cBoiictBa | 1. CtpoeHue u cBoiicTBa MarepruaioB. Kpucramimaeckas pemerka u e€ NeexThl. 2 IIK 2.1
MaTepuaoB HMudody3us. Mexanuueckue, TEIIOBbIE U (PU3HUECKUE CBOMCTBA MaTEpPHaIOB U METO/IbI UX
W3Y4YEHHUS.
Temamuka nadopamopuvix padom 3
1. Onpenenenue TBEPAOCTU MaTepraIa 3 IIK 2.1
Tema 1.2. Coodepicanue yueonozo mamepuana
OcHoBBI TEOpUN 1. JlmarpamMmmbl coCTOsIHUM cIu1aBoB. Kpucrannuzanus cmiaBoB. TBEpbIE pacTBOPHI, 4 IIK 2.1
CILIaBOB MEXaHUYECKUE CMECH, XMMHUecKre coennHenus. [IpaBuio oTpe3kos
Tema 1.3. Coodepicanue yueonozo mamepuana
Teopus 1. IIpeBpariienus B CruiaBax npu OXJIaXACHUU U Harpese. Buabl TepmooOpaboTku, eé 4 1IK 2.1
TepMOOOpabOTKH BIIMSIHUE HAa CTPYKTYPY U CBOWCTBA CIUIABOB. XUMHKO-TepMuUeckas 00padoTka, €€ BUIbL.
METaJIJIOB U CIIJIaBOB Juddy3nonHoe HachIeHne
Temamuka nabopamopnvix padoom 6
1. 3ydeHue npouecca 3aKajlky U OTIYCKa YIIEpOAMCTON CTAJIN. 1IK 2.1
2. M3yyeHue CTpyKTypbl U CBOMCTB CTaJIel NIOCIIE TEPMUYECKON U XUMHUKO-TEPMHUUECKON 6 1IK 2.1
00paboTKn
Pa3nes 2. KoHCTPpYyKIIMOHHBIC 1 HHCTPYMEHTAIbHbIC MAaTEPHAJIbI, IPHMEHsIeMble B MAILIMHO- U 30
NpHOOPOCTPOCHUH
Tema 2.1. Cooeporcanue yuednozo mamepuana
Mertannnueckne 1. Cranu 1 yyryHsl, UX KI1accuukanus. BiausHue yriaepoaa v JIETHPYOIIKX IEMEHTOB Ha IIK 2.1
KOHCTPYKLIMOHHBIE cBoiicTBa craiei. [IpuHuuIel BeIOOpa cTanel A1 KOHKPETHBIX yCIoBUi paboTsl. CiocoOsl | 4
MaTepHabl peaynpexieHus 1e(eKTOB U MOBBIIIEHUS HAJEKHOCTH CTAIBHBIX JIeTaJIeH.
2. Illapukono JIMIHUKOBBIE CTAIU. PeccopHO-TIpYyKMHHBIE CTaIu. ABTOMAaTHBIE CTAJIN. 1IK 2.1




Bricokonpounsie Marepuaibl. CTalay U CIUIaBbl, YCTOWYHMBBIE K BO3JICHCTBUIO TEMIIEPATyphI
1 paboyeii cpepl. AHTH(PPUKIMOHHBIE MAaTEPHAIIBL.

Temamuxa nabopamopuvix pabom 6
1. I3ydueHue CTpyKTypbl M CBOMCTB JIETUPOBAHHBIX CTAJIEH. 6 IIK 2.1
2. OnpeneneHne MPUIMHBI BOSHUKHOBEHHUS Aeekra aerany. IIK 2.1
Tema 2.2. Cooeporcanue yuednozo mamepuana
Konctpykumonssie 1. Matepuasl ¢ BBICOKOH 3JIEKTPONIPOBOJHOCTRIO0. Meb 1 CruiaBbl Ha €€ OCHOBE. IIK 2.1
MaTepuasl C AJIOMHMHMH U CIUIaBBI HA €0 OCHOBE. 4
0COOBIMH 2. Marepuansl ¢ 0coObIMU MarHUTHBIMU cBoiicTBamu. Kiaccudukanus, cocras, IIK 2.1
buznyeckuMu MapKHpOBKa U 001aCTh IPUMEHEHHUSL.
CBOWCTBaMHU Temamuka nadopamopuvix padom 3
1. Onpenenenne napameTpoB KaTyIIKA HHIYKTUBHOCTH 3 IIK 2.1
Tema 2.3. Cooepicanue yueonozo mamepuana
Hemerannunueckue 1. [Tomumeps 1 TUTacTMAacchl Ha BX ocHOBe. Kimaccnukanus miactmace. Kayayk u pesuna. | 2 IIK 2.1
KOHCTPYKIMOHHBIC CrekIo, KepaMHKa M IPEBECHHA, HX COCTAB, CBOMCTBA M NPUMEHEHUE B MAIIIMHOCTPOECHUH.
MaTepuaIbl Temamuka nadopamopuvix padom 6
1. MI3yyeHune BIMsSHUS TeMIEpaTypbl HA MEXaHUYECKHE CBOMCTBA IIACTMACC. 6 IIK 2.1
2. I3ydeHne CBOMCTB HEOPraHUYECKUX CTEKOJL. IIK 2.1
Tema 2.4. Coodepicanue yueonozo mamepuana
HNHcTpymeHTabHBIE 1. Marepuaisl i1 peKYILEro HHCTPYMEHTA: CBOMCTBA, KIacCH(PUKALIH U 00JI1acTh 5 1IK 2.1
MaTepuaibl npuMeHeHus. MaTtepuaisl s 00pabOTKU METaJUIOB JaBjieHueM. Marepuainsl s
WM3MEPUTEIIBHOIO HHCTPYMEHTA
Temamuka nabopamopnvix padoom 3
1. Onpenenenue MIOTHOCTH MaTepuaa ¢ HOMOIIBIO JaO0PATOPHBIX U3MEPEHUH. 3 1IK 2.1
Pasznes 3. [lopomkoBbie 1 KOMIO3UIIMOHHBIE MATEPHUAJIbI 5
Tema 3.1. Cooeporcanue yuednozo mamepuana
[TopouikoBsie u 1. KoMno3uIroHHbIE U TOPOLIKOBBIE MaTEpPHAIIbl C METAIUTMUYECKON M HEMETaNINYEeCKOM 2 1IK 2.1
KOMIIO3UI[MOHHBIE Matpuiieir. CoctaB, CBOWCTBA U 00JIACTh TPUMEHEHUS
MaTepHasl B Temamuxa rabopamopHuvix padom 3
MAIIHHOCTPOUTEIBHOM | 1. M3yueHue CTPYKTYPHI MOPOIIKOBBIX U KOMIIO3UIIHOHHBIX MATEPHAIIOB. 3 IIK 2.1
ITPOMBIIITIEHHOCTH
Ammecmayusn 2
Bcezo: 58




3. YCJIOBUS PEAJIM3AIIAU TPOTPAMMBI YYEBHOM IUCIATLIIMHBI

3.1. MarepuajibHO-TEXHHYECKOE O00ecrieueHne

JUis  peanm3anmuu  MPOrpaMMbl  YU4€OHOW  JHCHUILIMHBI  TPETYCMOTPEHBI  CIEIYIOIINE
CHeIMaIbHbIC TOMEIICHHUS:
Kabuner marepuanoBeneHus

Kaounem Mamepuanogedenusn (xa0.318)
.
. pabounie MecTa 0 KOJIMYECTBY 00Yy4aroIUXCsl;
. pabouee MecTo MpernoiaBaTels;
. KOMILJIEKT Y4eOHO-HarIsAHbIX TOCOOUIA;
. MO/IEJTH KPUCTAITMYECKUX PEIIETOK METAJIOB,
. M3MEpHUTEIbHBIE HHCTPYMEHTHI,
. neuyb MmydenbHas nabopatopHas CHOJI 3/10;

AIIEKTPOHHBIE 00pa30BaTENIbHBIC PECYPCHI (CIaiAbl, MPE3CHTAIIUN, HIEKTPOHHBIE TUTAKATHI,
MOJIEIH ).

Muxpockon JIOMO

Teepoomep TOMII-2

Vavmpassykosou depexmockon ¥/]2-70

JladopaTopusi «MatepuajioBeaenue» (Ha 6aze KI'BIIOY «KTIIC»)

. pabourie MecTa o KOJIMYECTBY 00Yy4aroImuXCsl;

. paboyee MecTo MperoiaBaTess;

ABTOMATH3UPOBAHHBIM  CTeHH JiIa  u3MepeHus  mepoxoBaroctu. CHUII,  YuebHas
JNIEKTpOMEXaHUUYeCKass HcmbITareabHas MamuHa YOUM-20-300 (¢ bpunemnem), AnpOoMm
MUKpPOCTPYKTYp UYT'yHa, CTaJIH, [IBETHBIX METAJJIOB U UX cIulaBoB. [leyatHoe mocobue, Anb6om
Ha CD ¢ ¢ororpadusmu  metammorpadudeckux — o0pa3oB,  MHBepTUpOBaHHBINA
Metauiorpadudeckuii  Mukpockon Mukpomen MET ¢ Bumeookymspom, MuKpocKoI
CTEPEOCKONMYECKUM JUIs MaKpOCTPYKTypHOTOo aHanmu3za Mukpomen MC-2 ZOOM 2 CR,
MHuUKpOCKON CTEPEOCKOTTMYECKUN CO BCTPOEHHOU Kamepoul pazpemeHueM 3 MII., Mukpomen

MC-1 Bap.2C Digital, Kosmexkumss wmetammorpadpuueckux o0OpasioB (MukpornutridoB)
“KOHCTpYKIIMOHHBIC CTaJId U CIUIaBbl’, BupTyanbHas mabopartopHas padora "HHTepakTuBHas
nuarpamMma  keneso-unieMeHTUT"",  BuptyanpHas ~— nmaGopatopnHas — pabora  "M3yuenue

MHKPOCTPYKTYpPHI JIErUpoBaHHOU cTanu', BupTyanbHas nabopatopHas padora "HMccnenoBanue
BIIMSIHUS XOJIOJTHOM TIIaCTUYECKOU eopMaluu U MOCIEAYIOIIEro HarpeBa Ha MUKPOCTPYKTYPY
U TBepAocTh Huskoyriaepoauctoi cramu", IIpodunomerp TR220, MHTepakTuBHAs cucreMma,
BupryansHas nabopatopHas pabora. MarepuanoBeaeHue.

Omnpenenenre TBEPAOCTH MaTEPHAIIOB.

Texnuueckue cpedcmaa 00yueHusL:

® KOMIIBIOTCP,
° ,Z[eMOHCTpaI_[I/IOHHHﬁ KOMILICKC Ha 0ase MYHBTHMGI[HIZHOFO KOMILJIICKCA,
° Kommuekr QJICKTPOHHBIX TUAAKTUYCCKUX MOI[y.]'IGﬁ ((MaTepI/IaJ'IOBeILeHI/IC», IMpOCKTOpAa.

3.2. NupopmanuoHHOe obecnieyeHne peau3aliu MPOorpaMmbl

Jlnst peanu3aiuu mporpaMMbl OMOTMOTEYHBIH (OHI MMEET TICUATHBIC U/HITH SJICKTPOHHBIC
oOpa3zoBatelibHbie ¥ WHGOPMAIMOHHBIC PECYpPChl, PEKOMEHIYeMbIe JJIs HCIOJb30BaHHS B
00pa3oBaTeILHOM TIpOIIeCCe.

3.2.1. [leyaTHbIe U3AAHUA

1. Yepenaxun A.A. Matepuanosenenue. U1 Yuebuuk. M., «Axagemus», 2018r.



2. Cokonoa E.H. Marepuanosenenue: JIabopaTtopHslii mpakTuKyM. YdeOHoe mocobue. M., 11|
«Axagemus», 2017r.

JonosHuTeIbHAS JTUTEPATypa

1. Comnnnes FO.II. , Bonorkanuna C.A. , Uronkun A.®D. MatepuanoBenenue. M.: Akanemus,
2015 1. —496 c.

2. UYepemaxun A.A. Marepuanosenenne. M.: Akanemus, 2014 r. — 320 c.

3. Boukos I''M. , 3yeB B.M. Marepuanosenenue. M.: Akagemus, 2013 r. — 448 c.

4. MopskoB O.C. Marepuanosenenue. M.: Akagemus, 2014 r. — 228 c.

5. Apackun A.M. , 3yeB B.M. Marepuanosenenue(metamiooopadorka). M.: Akagemusi, 2013
r.—228c.

6. Hewmmor M.B. DnekTpoTexHHKa 1 deKTpoHHUKa. YueOnuk. M., ULl «Axkamemmusi», 2017.

7. bponckuit A.M. Yepuenue (MetamuooOpadoTka). Yuebnuk. M., UL «Axanemus», 2017.
8. Tlokposckuii b.C. OcHoBHI ciecapHOro nena. Yueonuk. M., U1 «Axanemusn»,2017.

3.2.2. DyIeKTPOHHBIE U31aHU (3JIEKTPOHHBIE PECypPCHhI)

9. bubmoteka kadheapsr MI'TY um. H.D. baymana [ DnexrponHsIii pecypc]. — Pexnm
noctyma: http://hoster.bmstu.ru/~mt8/index.php?do=static&page=library

10. JlaxtuulO.M., JleontbeBa B.I1. MaTepuanoBenenue [DiekTpoHHBIH pecypc]. — M.:
MammnocTtpoenue, 1990. — Pexum gocryna:
http://knigi.b111.org/nauka_i_ucheba/?book=MTkxOTUxNw



http://www.academia-moscow.ru/authors/detail/46425/
http://www.academia-moscow.ru/authors/detail/44059/
http://www.academia-moscow.ru/authors/detail/46343/
http://www.academia-moscow.ru/authors/detail/45105/
http://www.academia-moscow.ru/authors/detail/44059/
http://hoster.bmstu.ru/~mt8/index.php?do=static&page=library
http://knigi.b111.org/nauka_i_ucheba/?book=MTkxOTUxNw_

4. KOHTPOJIb W OILEHKA PE3YVJHBTATOB OCBOEHMS YUYEBHOM

JANCIUIIVIMHBI

Pesynomamut 0oyuenus

Kpumepuu OUEHKU

Dopmol u memoowvt
OUeHKU

YMEHHE OCYIIECTBIISATH BHIOOD
9KCIUTYaTallMOHHO-CMa30YHbIX
MaTepuasIoB IpU 0O0CITy>KUBAaHUU
000py/I0OBaHNUS;

[IpaBunbHOCTH BEIOOPA
IKCILTyaTaIllHOHHO-
CMa30YHBIX MaTEPUAIIOB TIPH
00CcIyKUBaHUU
000pyI0BaHUSA

DKcrepTHas OlICHKa
PE3yIbTATOB JIEATEILHOCTH
CTYAICHTOB TIPU
BBITIOJTHEHUH U 3aIIATE
IIPAKTUYECKUX paboT

YMCHHEC OCYLICCTBJIATH
TEXHUYECKUI KOHTPOJIb Ka4€CTBa
TCXHHUYCCKOT'O O6CJ'IY)KI/IBaHI/I$I

CBoeBpeMEHHOE 1
NPaBUIIHLHOE OCYIIECTBICHUE
TEXHUYECKOTO KOHTPOJIS
KayeCTBa TEXHUYCCKOI'O

DKcrepTHas OIICHKa
pE3yIbTATOB EATEILHOCTH
CTYJCHTOB IPU
BBITIOJTHEHUH U 3aIUTE

00CcIyKUBaHUS IIPAKTHYECKUX padoT
3HaHME (pu3nUecKux ocobeHHocte | Beibop TexHomoruu DKcnepTHas OLIEHKa
CpeZ UCIOJIb30BaHUS pelieHus PE3yJIbTaTOB AEATEIbHOCTU

MCXAaTPOHHBIX CUCTEM,;

npodeCCHOHAIBHON 3a/1aun
C y4eToM (pu3nuecKkux
ocobeHHOCTEH cpex
UCTIOJIb30BaHUS
MCXaTPOHHBIX CUCTEM

CTYIEHTOB IIPU
TECTUPOBAHUH,
BHEAYJIUTOPHOU
CaMOCTOSITEIbHON pabOThI
U APYTUX BUJIOB TEKYLIETO
KOHTPOJIS

BBIOOP COOTBETCTBYOIINX
MaTEPHAJIOB M MPOIIECCOB JIIS
W3TOTOBJICHUS CTPYKTYPHBIX U
MEXaHUYECKUX DJIEMEHTOB,
HEOOXOIUMBIX I
JOTIOTHUTEIbHOU KOHCTPYKITUH.

[IpaBunbHBII BEIOOD
COOTBETCTBYIOIINX
MaTepHUaoB M MPOIECCOB
JIJIS U3TOTOBJICHHMS
CTPYKTYPHBIX U
MEXaHUYECKHUX DJIEMEHTOB,
HEOOXOIUMBIX IJIS
JOIOJIHUTEIbHO N

KOHCTPYKITUU

DKcnepTHasi OLEHKA
PE3yJIbTaTOB AEATEILHOCTH
CTYIEHTOB IPU
TECTUPOBAHUH,
BHEAyIUTOPHOU
CaMOCTOSITEIHHON PabOThI
U APYTUX BUJIOB TEKYLIETO
KOHTPOJIS

10




@opMbl ¥ METOJBl KOHTPOJSI U OLEHKH pPE3yJbTaTOB OOy4YEHHs MO3BOJISIOT MPOBEPSATH Y

CTYIACHTOB c(hOPMHPOBAHHOCTH MPO(HECCUOHATTLHBIX KOMIICTCHITUH.

PesyabTatsl
(¢popmupyembie
npodgeccuoHaJIbHbIE
KOMIIETEHIMH)

OCHOBHBIE MOKA3aTEJH OLEHKH pe3yJbTarTra

(I)OpMI)I H METObI
KOHTPOJIA U OLHCHKHA

IIK 2.1.0Ocy1ecTBiaTh
TEXHUYECKOE
00CITy)KUBaHHE
KOMIIOHEHTOB U MOJyJIel
MEXaTPOHHBIX CHCTEM H
MOOUJTBHBIX
POOOTOTEXHUYECKUX
KOMILIEKCOB B
COOTBETCTBHH C
TEXHUYECKOU
JIOKyMEHTaIuEH.

BI)I60p OKCILTyaTallMOHHO-CMAa304YHbIX MaTCPpHUAJIOB IIPpHU
o0cCTy>kKMUBaHUH 000PYIOBaAHMS;

TEXHUYECKHI KOHTPOJIb Ka4eCTBa TEXHUYECKOTO
00CITy)KUBaHUS;

3aIroTHEHNE MapIIPyTHO-TEXHOIOTUIECKON
JOKYMEHTAIIMK Ha 00CTy)KHBaHUE OTPACIIEBOrO
000py1I0BaHUS MEXaTPOHHBIX CHCTEM;

OkcnepTHas
OIICHKA
pe3yIbTaToOB
JeSITeTbHOCTH
CTY/ZICHTOB TIPH
BBITIOJTHEHUH U
3aluTe
MPAaKTUIECKUX
pabot
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