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Buzuposanue PII/] 119 ucnonHenns B o4epeAHOM y4eOHOM roay

[Ipencenarens MK®
JIOIICHT, K.T.H., BapnansH M.A. 2023 r.

Pabouast mporpamMmMa nepecMoTpeHa, 00CykIeHa U 0H00peHa st
ucnonaenus B 2023-2024 yyeOHOM Toay Ha 3aceaHUH Kadeapbl
MamuHoBeAeHUsI, MEXaHMKH U MHKEHEPHOH rpaguKku

Buecens! nsmenenus/nononnenus (Ipunoxenue )

[Iporoxon ot 2023 . Ne
3aB. kadpenpoit Dpetidepr C.A.

Buzuposanue PIIJ] 119 ucnonHenus B o4epeAHOM yu4eOHOM roay

IIpencenarens MK®
JIOLIEHT, K.T.H., Bapgansn M.A. 2024 r.

Pabouas mporpamma repecMoTpeHa, o0CykIeHa U ogo0peHa It

ucnoanenus B 2024-2025 yueObnoM roay Ha 3aceganun kaheapol
MamnHoBeIeHHs1, MEXAHUKH U HHKEHEPHOIl rpaguku

Buecens! nsmenenus/nononnenus (Ipunoxenue )

IIpotokon ot 2024r. Ne
3aB. kadeapoit Dpeiidepr C.A.
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Pabouas mporpamma nepecMoTpeHa, 00CykIeHa 1 ogo0peHa st
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PaGoyast mporpamma nepecMoTpeHa, o0cykIeHa u ogoopeHa s

ucnonHenus B 2026-2027 yyeOHOM ToAy Ha 3acegaHnuy Kadeapsl
MamnHoBeleHHsI, MEXAHUKH U HHKeHePHOil rpadguku

Brecensl m3menenwust/ nononHenus ([Ipunoxenue )

IIpotoxom ot 2026 T. Ne
3aB. kadeapoit Opeitdoepr C.A.



1. HEJIX OCBOEHUSA JUCHUIIJINMHBI

1.

Ju—

HoJTydeHHe Oy IyINMHY CIICIIHATNCTaMH TTTyOOKHIX 3HAHHH 110 OCHOBHBIM 3aKOHOMEPHOCTSIM ()OPMHUPOBAHUS CTPYKTYPHI U
CBOMCTB METAJLJIOB, CILIABOB U HEMETAJUIMYECKUX MAaTEPHUAJIOB, PallMOHAIbHOMY HCIIOJIb30BaHUIO 9TUX MAaTEpUAJIOB B
YCJIOBHSIX NIPOU3BOACTBEHHON JIEATEIBHOCTH C yUYETOM KOHKPETHBIX yCIIOBHI SKCIUTyaTalluy, B PEIICHUHN 3a]a4 BHIOOpa
MaTepraoB JeTaiei MalliH, 000pyI0BaHNs, IPHOOPOB M HHCTPYMEHTA, TEXHOJIOTMIECKHX ITPOIIECCOB
CTPYKTYpOH3MeHsomIel 00paboTkH, 00eCTIeYNBaAIONIIX TOBLIIIEHHYIO JOITOBEYHOCTh U3AENUI U KOHCTPYKIUit

2. MECTO JUCIIUIIVIMHBI B CTPYKTYPE OOII

Llukn (paszen) OOIL: 51.0.08.04

2.1 | TpeGoBanus K npeABapUTeJbLHOI IIOAT0TOBKe 00y4aroerocs:

2.1.1 | ®usuka

2.1.2 | Xumus

2.2 | JucuMIMHbI ¥ NPAKTUKHU, VI KOTOPBIX OCBOEHHE JAHHOH TUCHHUILUIMHBI (MOAYJIA) HE0OXO0IMMO KaK
npeallecTByOLIee:

2.2.1 | Texnonoruueckue MpoUECCH B MAIIMHOCTPOCHUU

2.2.2 | Pe3anue marepuaiioB ¥ peXXyILUIMid HHCTPYMEHT

3. KOMIETEHIIA! OBYYAIOIETOCSI, ®OPMUPYEMBIE B PE3VJIBTATE OCBOEHWS TMCHUILINHEI
(MOIYJIST)

OIIK-5: Cnoco0eH ucno/ib30BaTh OCHOBHbIE 3AKOHOMEPHOCTH, ICCTBYIOIME B IIpoLecce H3rOTOBJICHUS
MAaLIMHOCTPOUTEILHBIX H3/1eJIMii TPeOyeMoro KauecTsa, 3aJaHHOT0 KOJINYecTBA NPH HAaHMEHbIINX 3aTpaTax
0011eCTBEHHOT 0 TPY/1a;

Wnpukatop 1 | OIIK-5.1. Mcnionb3yeT OCHOBHBIE 3aKOHOMEPHOCTH, CHCTBYIOIIUE B MPOLIECCE U3TOTOBIECHUS U3ICINi

Wnpukatop 2 | OIIK-5.2. [IpumeHsieT OCHOBHBIE 3aKOHOMEPHOCTH, ACHCTBYIOIINE B IIPOLIECCE U3TOTOBICHHUS
MaIIMHOCTPOUTEIIBHBIX M3/eIHI TpeOyeMOoro KauecTBa, 3aaHHOT0 KOJIMIECTBa PY HAMMEHBIINX 3aTpaTax
0OIIECTBEHHOTO TPY/Ia

OIIK-8: Cnioco0eH yuyacTBOBaTh B pa3padorke 00001IEHHBIX BADUAHTOB PellieHHsI IP00JieM, CBSI3aHHBIX €
MAIIHHOCTPOUTEIbHBIMY IPOU3BOACTBAMH, BLIOOPE ONTHMAJILHBIX BADHAHTOB IIPOrHO3MPYEMbIX NOC/IEACTBUIl pelieHns
Ha OCHOBE MX aHAJIN3a;

Wumukatop 1 [ OIIK-8.1. AHanusupyeT BapHaHTHI PEHICHHs Ipo0IeM U BEIOHPaeT ONTHMAIbHBIC BAPHAHTHI [IPOTHO3UPYEMBIX
MOCJEICTBUHA CBOETO PeIIeHHs

B pe3yabTaTe ocBOeHHS TUCHHILUIMHBI 00yYAIOMIMIACS T0KEH

3.1 |3narn:

3.1.1 | ocHOBHBIE METOJbI UCCICAOBAHUA CTPOCHUSA U UCIIBITAHNUSA MAaTCPHUATIOB MECTAJIJIOB M CIUTAaBOB; OCHOBHBIC IPUHITUIIBL
BBI60pa MaTepraIoB IJIs1 U3rOTOBJICHUA HeTaﬂefI MalluH; pEeKUMBI prO‘IHﬂ}OHICﬁ TepMH‘IeCKOfI 06p3.60TKI/I;0CHOBHBIC
BUBI KOHCTPYKIIMOHHBIX MAaTCPUAJIOB UX MAPKH, COCTaB,OC06eHHOCTI/I CTPYKTYPBI PA3JIMYHBIX MAaTCPUAJIOB,
MEXaHNYECKHE U TEXHOJOTHUYCCKHE CBOMCTBA.

3.2 | YmeTh:

3.2.1 | IpUMEHATh COBPEMEHHBIE METOABI UCCIIEJOBAHUS CTPYKTYPbl MATEPHAJIOB; BBINOIHATh aHAJIU3 CTPYKTYPBI pa3IMYHbIX
BUIOB MaTepUAIOB; UACHTU(DHUIIIPOBATE HA OCHOBAaHUU MapKUPOBKU KOHCTPYKIMOHHBIE U SKCIITyaTallHOHHBIC MaTepUaIIbI
U ONpeeNATh BO3MOXKHbIE 00JAaCTH UX MPUMEHEHHS;TPOU3BOANTD 3aKaJIKy U OTITyCK CTajel pasIuuHbIX MapOK;U3MEPATh
TBEPAOCTH TSI KOHTPOJIS Pe3yIIbTATOB TEPMUIECKOI 00pabOTKHM; BBHIOJIHATH aHAIN3 CTPYKTYPHI Pa3INIHBIX BUIOB
MaTepraoB; paboTats ¢ yueOHOH, HAyIHOH U CIIPaBOYHON JINTEPATypOH 110 MaTepUaIOBEACHHUIO; O()OPMIIITS,
IIPEACTABIAT U AOKIABIBATh PE3YIbTaThl BHIIIOJIHEHHON pabOTHI.

3.3 | Baragern:

3.3.1 | MeToaMM IPAKTUYECKOTO NPUMEHEHUS TEOPETUUECKUX MOJOKEHUN;0CHOBAMU TEXHOJIOTUU TEPMUYECKOM
00paboTKK;00IIMMH HAaBBIKAMU 110 aHANK3Y TpeOOBaHUI K MaTepHaly U CIOCOOHOCTH BEIOOpA MaTepuana; ClipaBOYHbIM
MaTepuagoM 10 OCHOBHBIM XapaKTEPUCTHKAM KOHCTPYKIMOHHBIX MaTEPHAIIOB; MApPKMPOBKONH OCHOBHBIX
KOHCTPYKITHOHHBIX MaTepHaJIOB; METOAaMH IIPOBEACHHS CTAaHIAPTHBIX NCIIBITAaHMH IO OIIPEACIICHHIO TI0Ka3aTeNeH
(U3UKO-MEXaHUIECKHX CBOHCTB.

4. CTPYKTYPA U COJAEPKAHUE JUCIUTLINHBI (MOLY.JI5T)

Kon Bun HaumenoBanue pasaesioB u | Cemectp / | Yaco | Komneren- | Jluteparypa | Hure | [Ipumeuyanue
3aHATHA | 3aHATHSA TeM Kype 10701 PAaKT.
Pazgen | Paznmen 1. O6mas Teopust
CILJIABOB
1.1 Jlex MexaHnueckue cBOMCTBa. 3 2 OIIK-5 JI1.1 1 Jlexuus —
TexHonoruueckue u OIIK-8 JI1.2J12.1 MIPE3CHTALNS
9KCIUTyaTallMOHHbIE CBOICTBA. J2.2 OIIK-5.1




1.2 Jlex Ctpoenune, KpucTaIM3aus u OIIK-5 JI1.1 Jlexmus —
CBOWCTBA CILIABOB. OIIK-8 JI1.2J12.1 Mpe3eHTaLUs
J12.2J13.1 OIIK-5.1
1.3 Jlex [IpousBoacTBO cranu OIIK-5 JIT.1 Jlexuus —
OIIK-8 JI1.2J12.1 Mpe3eHTalus
2.2 OIIK-5.1
1.4 Jlex JKenezoyrnepoaucTeie CIIaBhI. OIIK-5 JIT.1 Jlexuus —
Cramu. YUyrynsl. Ctpoenue, OIIK-8 JI1.2J12.1 MPE3CHTALNS
CBOICTBA, KiaccupuKarus J12.2 OIIK-5.1
1.5 Jlex Tepmuueckast 06paboTku OIIK-5 JI1.1 Jlexuus —
METaJUIOB. XHMHUKO- OIIK-8 JI1.2J12.1 Ipe3eHTalus
TepMUuYecKas 00paboTKa CTaly. J12.2 OIIK-5.1
1.6 Jlex IIBeTHBIC METALTBI U CIIIABHI. OIIK-5 JI1.1
CtpoeHue 1 CBOICTBA. OIIK-8 JI1.2J12.1
2.2
1.7 Jlex Hemerannuueckue u OIIK-5 JI1.1 Pabota B
KOMITO3UIIMOHHBIE MaTEpHaIbI OIIK-8 JI1.2J12.1 MaJIBIX
J12.2 rpymnmnax
OIIK-5.1
1.8 JIab HcnbiTanne MeTaioB Ha OIIK-5 JI1.1
TBEPJIOCTb. OIIK-8 JI1.2J12.1
J12.2J12.3
1.9 JIab Mertamnorpadudeckuii aHanus OIIK-5 JIT.1
METaJIJIOB U CILIABOB OIIK-8 JI1.2J12.1
JI2.2J12.3
1.10 JIa6 HUccnenosanue OIIK-5 JI1.1 Pabora B
MUKPOCTPYKTYPBI OIIK-8 JI1.2J12.1 MaJIbIX
YIAEPOIUCTHIX CTalIeH B JI2.2J12.3 rpymnmnax
PaBHOBECHOM COCTOSTHUH. OIIK-8.1
1.11 JIa6 JlmarpamMma COCTOSTHUS OIIK-5 JI1.1 Pa6ora B
CIIJIaBOB JKeJje3a C yriaepoaoM OIIK-8 JI1.2J12.1 MaJIbIxX
J12.2J12.3 rpymmnax
OIIK-8.1
1.12 JIab HUccnenosanue OIIK-5 JI1.1 Pa6ora B
MHKPOCTPYKTYPBI UyTYHOB. OIIK-8 JI1.2J12.1 MaJIbIX
J12.2J12.3 rpymmnax
OIIK-8.1
1.13 JIa6 Hccnenosanue OIIK-5 JI1.1 Pa6ora B
MHKPOCTPYKTYPBI OIIK-8 JI1.2J12.1 MaJIbIX
YIIEPOIUCTBIX CTalel Ioce J12.2J12.3 rpymnmnax
TepMO0OpabOTKH. OIIK-8.1
1.14 JIab Tepmuueckas o6paboTka OIIK-5 JIT.1
YTJIEPOJUCTON CTaln OIIK-8 JI1.2J12.1
J2.2J12.3
1.15 JIab UccnenoBanue OIIK-5 JI1.1 Pa6ora B
MUKPOCTPYKTYPBI OIIK-8 JI1.2J12.1 MaJbIxX
JIETUPOBaHHBIX CTaJIeH JI2.2J12.3 rpynmnax
OIIK-8.1
1.16 JIab Uccnenosanue OIIK-5 JI1.1
MUKPOCTPYKTYPBl MEIH U €€ OIIK-8 JI1.2J12.1
CIUIaBOB JI2.2J12.3
1.17 JIab Pacmndpoka Mapox OIIK-5 JI1.1 Pabota B
YIIEPOJUCTBIX CTaNEH U OIIK-8 JI1.2J12.2J13. MaJbIX
YYT'YHOB 1 rpymnmnax
OIIK-8.1
1.18 JIa6 PacmmdpoBka mapok OIIK-5 JI1.1
JIETMPOBAHHBIX CTaJEeH OIIK-8 JI1.2J12.2J13.
1
1.19 JIab PacmmdpoBka Mapok LBETHBIX OIIK-5 JI1.1
CIIJIAaBOB OIIK-8 JI1.2J12.2J13.
1
1.20 JIab [MocTpoenne nuarpHaMm OIIK-5 JI1.1
COCTOSIHUS CTIJIABOB OIIK-8 JI1.2712.2




1.21 JIa6 JuarpHamMma coCTOSHUS 3 4 OIIK-5 J1.1 0

CIIJIaBOB, 00pa3yONIMX OIIK-8 JI1.2J12.2
HEOrpaHMUYCHHBIC TBEPbIC
pacTBOPHI

1.22 JIa6 JuarpHamMma cOCTOSHUS 3 4 OIIK-5 J1.1 0
CIIJIaBOB, 00pa3yroIIUX OIIK-8 JI1.2J12.2

MEXaHUYCCKHE CMECHU U3
YHUCTBIX KOMIIOHCHTOB

1.23 JIa6 JuarpHamMma coCTOSHUS 3 4 OIIK-5 JI1.1 0
CIUTaBOB, O0OPa3yIOIIKX B OIIK-8 JI1.2712.2
TBEPJIOM COCTOSHUU

XUMHYECKHE COCTHHCHHUS

1.24 JIa6 JuarpHamMma cOCTOSHUS 3 3 OIIK-5 JI1.1 0
CIUIABOB, KOMITOHEHTHI OIIK-8 JI1.2J12.2
KOTOPBIX UMEIOT

noTuMop(dHbIE IPEBpaNICHNUS

1.25 Cp INoaroroBka K 1a60paTOPHBIM 3 23 OIIK-5 JI1.1 0
paboTam. OIIK-8 JI1.2J12.1
J12.2J12.3

1.26 3auérCOn | [ToaroroBka k 3auéty 3 36 OIIK-5 JIT.1 0
OIIK-8 JI1.2J12.1
J12.2712.3

5. OBPABOBATEJIBHBIE TEXHOJIOI'MH

O0pa3oBaresibHbIE TEXHOJIOTHH C UCTIONBb30BAHHEM aKTHUBHBIX METOJI0B 00yUYeHHUs (JeKus — Oecena)

TpanunnonHas (penpoayKTHUBHAS ) TEXHOJIOTHS (IIPEIIoAaBaTeNlb 3HAKOMUT 00YJAIOIIMXCS C TIOPSAKOM BBIIOTHEHHS 3a/1aHHU,
Ha0JI01aeT 32 BHIMOJHEHUEM U MIPU HEOOXOJUMOCTH KOPPEKTHUPYET paboTy 00ydarommxcs)

TexXHOIOTHS ANCTAaHIMOHHOTO 00y4IeHN (TToJIydeHe 00pa30BaTeNbHBIX YCIyT 03 MOCeIIeHNsT YHIBEPCUTETA, C TOMOIIBIO
COBPEMCHHBIX CHCTEM TEJIEKOMMY-HUKAIMH (3JIEKTPOHHAs ouTa, IHTepHeT u 1p.))

TexXHOIOTHS KOIIEKTHBHOTO B3aMMOICHCTBHS (paboTa B MAJIBIX IPYIIIaX) (CaMOCTOSATEIHHOE H3YYEeHHE 00YJaroIIIMHUCS HOBOTO
MaTepHraja HOCPEACTBOM COTPYTHHIECTBA B MANIbIX IPYIIIAX, JaeT BO3MOXKHOCTH BCEM yUacTHHKAM y4acTBOBATh B padore,
HpPaKTUKOBATh HABBIKH COTPYAHUYECTBA, MEKINYHOCTHOTO OOILIIEHUS)

6. POH/1 OIEHOYHBIX CPEICTB

6.1. KoHTpo/ibHbIEe BONIPOCHI M 3aJaHUS

L. BOHpOCLI U 3aaHuA U1 TEKYIICTO KOHTPOJIA

Jlabopatopnas pabdora 1 "UCIIBITAHUE METAJIJIOB HA TBEPOCTB"

3aganue u [TopsaoK BBIOIHEHUS:

1. IIpousBecTH NCTIBITaHNE Ha TBEPAOCTH 110 bprHETIo 00pa3oB U3 cTaay U YyTryHa.

2. Onpenenuts TBEPAOCTE.

3. IIpon3sBecTy HcHbITaHUE HA TBEPIOCTH 110 POKBEILTY 00pa3IoB U3 CTANN B OTOXOKCHHOM U 3aKaJIEHHOM COCTOSIHUH.
4. OnpenenuTh TBEPAOCTb.

5. TlepeBectn uncia TBEpAOCTH 10 POKBEIITY B UHCIa TBEPAOCTH 110 BprHeto, moap3ysachk TabiIuaMu.
6. CocTaBUTB OTCUET.

Bompocs! 1u1st 3a1uTs 1a00paTopHOit paboTh

1. Yro Takoe TBEpAOCTH?

2. Kakue MeTomsl n3MepeHus TBEPAOCTH BbI 3HaeTe?

3. Kak npoBosT u3mepenue TBepaoctu no bpunemno?

4. V3 kakuX yCJIOBHH BBHIOMpacTCs JUaMeTp IaphKa MPH UCTIBITa-HAHM Ha TBEPIOCTh 0 bpunemro?

5. Ilpumep 3anucu tBeprocty 1o bpunemno?

Jla6opatopHas pa6ota 2 "METAJIJIOI PAOMYECKUI AHAJIN3 METAJIJIOB 1 CITJIABOB"

3agaHue U NOPSAA0K BITOJIHEHUS:

1. 3aprcoBath U aTh XapaKTEPUCTHKY CTPYKTYP MAaKPOULITH(OB KOJUICKIIH.

2. N3yuuTh ycTpOHCTBO MUKPOCKOTIA.

3. IIpousBecTu HACTPOMKY MUKPOCKOIA.

4. TIpocMOTpeTh U 3apUCOBATH CTPYKTYPY MHKpOILTH(a 10 U mociie TpaineHus 4-x % pactBopom HNO3 B cimpTe.
5. CocTaBUTH OTUET.

Bompocs! st 3ammTsl 1abopaTopHOW paboThI

1. YTo MOHUMAIOT MO/ CTPYKTYpOii?

2. Kakoe Ha3BaHWe HOCHUT HCCIIEIOBAHUE CTPOCHHUSI METAIJIOB IpH yBenudeHuu 1o 80 pa3?




3. Kaxoe Ha3BaHHE HOCHUT HCCIIEAOBAHUE CTPOCHUS METAIOB TIpH yBenudeHuH oT 80 1o 2000 pa3 u 6onee?
4. T'ne v ¢ KaKoi LeTbI0 MPUMEHSIOT MaKpOaHaIN3 U MUKPOAHAIN3?
5. Kakue cymiecTByIOT METOBI TPUTOTOBIICHNS! MUKPOIUTH (OB HEOOIBIHNX pa3MepoB?

Jlabopatopnas pabora 3 "IMATPAMMA COCTOSHNSA CITNIABOB XEJIE3A C YIJIEPOAOM"
3agaHue U NOPs 0K BBIIIOIHEHUS:

1. Beraeptuts B Macmrabe quarpaMMy COCTOSIHHS KeIe30-IeMEH "TUT.

2. IToctpouts kpuBkIe oxnaxaeHus s cmasos 11, 11, V u VI

3. IIpon3sBectr pa3bop 3THX CIIABOB 110 CXeMeE, IIPUBE/ICHHOI B TaHHOM paboTe s crutaBos [ n 1V.
4. JInst KaKIOTO CIUIaBa IPUBECTH CXEMbI H3MEHEHHS CTPYKTYP IIPH OXJTAXKICHNH.

Bomnpocs! mis 3amuTs! 1abopaTopHOH paboTh

1. Kakue amnorponuueckiue MoJU(PHUKALUK UMEET YUCTOE HKeJIe30 U B YeM UX pa3iuuue?

2. Kakue ¢a3bl BcTpeyaroTest B XKeJE30YIIEPOJUCTHIX CIIaBax?

3. Uem oTinMuaeTcs 3BTEKTOUAHOE MIPEBPALLICHUE OT IBTEKTHYEC KO 0?

4. Kaxkas ¢a3a nepBHYHO KPHCTAIUTU3YETCA B JOOBTEKTUUECKHX OEIBIX UyTyHax?

5. Yem oTanyaetcs iee0ypuT BTOPUUHBIH OT J1e1e0ypHTa IEPBUYHOTO?

JlaGopatopras paGora 4 "UCCJIEJOBAHUE MUKPOCTPYKTYPhI YIJIEPOJUCTBIX CTAJIEM B PABHOBECHOM
COCTOAHUN"

Bompocs! 1u1st 3a1uTh 1a00paTopHOit padoThI

1. Ha3oBuTE CTPYKTYypHBIE COCTABIISAIOIINE CTANH.

2. Jlaiite ompezeneHue CTPYKTyp ayCTCHUTA U MEepIIUTA.

3. HazoBuTe cofepkaHue yrieposia B IEMEHTHUTE U TIEPIINTE.

4. Ilpu xakoii TeMIiepaType B ayCTEHUTE MOXKET PACTBOPUTHCS MAKCUMAJIBHOE KOJMYECTBO yriepona’?

5. B ueM paznuune MKy TEXHUIECKUM 5KEIE30M U CTaJbIO 110 COCTaBY?

Jlabopatopnas padota 5 "MCCJIIEJJOBAHUE MUKPOCTPYKTYPhI UYTYHOB"

3amgaHue U MOPSIOK BBHITIOIHEHNUS:

1. PaccMOTpeTs ol MUKPOCKOIIOM U 3apHCOBATh CTPYKTYPy 0€10T0, CEpOT0, BBICOKOIIPOUHOTO U KOBKOTO YYT'YHOB [0 TPABICHUS
U Tocje TpaBleHHs. YKa3aTb CTPENKaMH Pa3IHYHbIe CTPYKTyp-HbIE COCTaB ISIOLIHE.

2. Cnenatb BBIBOABI.

3. CocTaBUTH OTYET.

Bonpocs! 115t 3a1uThl 1a00paTopHON paboThI

1. Uem 00ycIIOBICHO pa3Myne CBOHCTB OENBIX, CEPBIX, BHICOKO-IIPOYHBIX U KOBKHUX YyT'yHOB?
2. B ueM omin4Ke KOHCTPYKIUOHHOIO 4yTr'yHa OT CTalnu?

3. ITo xakuM NPUHIUIIAM IPOU3BOAUTCS KIIACCU(HUKALUS TyTyHOB?

4. Ha3oBHTE CTPYKTYpPbI 4yTyHOB.

5. MapkupoBKa ceporo, KOBKOT0, BEICOKOIIPOYHOTO YyT'YHOB.

JlaGoparopHas pa6ora 6 "TEPMHUUYECKASI OSPABOTKA YIJIEPOJUCTOM CTAJIN"

3agaHue ¥ MOPSIOK BBITIOIHCHUS:

1. OmpenenuTh TBEPIOCTH 0OPA3IIOB B HCXOJHOM COCTOSHHH Ha prdope PokBesuia BOaBiIi-BaHWEM CTAIBHOTO IIAPHKA.

2. ITomecTuTh 6 00pA3IOB B HArPEBATENIBHYIO I1€Yb U BBIAEPKATh HEOOXOIUMOE BPEMSL..

3. Oxuaguth 3 0Opasia B Boze, 1 B macie, 1 Ha Bo3yxe U 1 BMeCTe ¢ BBIKIOUCHHOH MEYbIO.

4. OnpenenuTh TBEPAOCTH 00pasIoB Ha MprOope PokBerta BIaBIMBaHNEM aTMa3HOTO KOHYyca. [loydeHHbIe JaHHBIE TBEPIOCTH
HepeBecTH Ha TBEPIOCTh o bpunemro.

5. TloctpouTh rpaduk H3MEHEHUsI TBEPIOCTH B 3aBUCUMOCTH OT CKOPOCTH OXJIAXKICHHUSL.

6. Tpu o0Opa3sia, 3akajeHHbIC B BOZIC, TIOABEPTHYTh OTIYCKy nipu Temmepatype 17001C, 35001C, 550[1C ¢ BeIOCpKKOH B Ie4H B
TedeHuH 30 MHH. ¢ NOCIIEIYIOIUM OXJIaX/ACHUEM B BOJIE.

7. 3a4uCTUTB TOPIIBI 00PA3IOB M 3aMEPHUTH TBEPAOCTh Ha Mpubope PokBesia BAaBIMBaHHEM aI-Ma3HOTO KOHYCA.

8. IloctpouTh rpaduk H3MEHEHUsI TBEPIOCTH B 3aBUCUMOCTH OT TEMIIEPATYPhI OTITYCKA.

9. CocTaBUTH OTYET.

Bomnpocs! mis 3amuTs! 1abopaTopHOH paboThI

1. B ueM CyIIHOCTb M Ha3HAUYEHHE TePMHUUECKOW 00paboTKH cTa-imu?

2. Uto npencTaBisoT co00i CTPYKTYpPBI, 00pa3yroImuecs Ipy pac-mnajie ayCcTeHnTa?

3. Kakoii Buzx TepMuaeckoii 00paboTKH IPUBOIUT CTANIb B PABHO-BECHOE COCTOSTHIE?

4. Kakue crmaBbl MOXKHO YIIPOUYHSTH ITyTeM TepMUUECKoil 00pa-60Tku?

5. Kakue mosy4aroTcsi CTpyKTYpBI IPU OTXKHUTE, HOPMAJIM3alluH, 3aKajke U oTnycke? Kak H3MEHSI0TCS MEXaHHUECKHE CBOMCTBA
craneit?

JlaGopatopnas paGota 7 "UCCJIEJOBAHUE MUKPOCTPYKTYPBI YIJIEPOJMCTBIX CTAJIEM [TOCJIE
TEPMOOBPABOTKI"

3agaHue ¥ MOPSIOK BBITIOIHEHNUS:

1. ITomy9IuTh KOJUICKIMIO IUTH(OB.

2. V3y4nTb 1 3aprCcOBaTh CTPYKTYPBI CTAJICH ITOCIIE Pa3IMYHbIX BUJOB TEPMHYECKOH 00pabOTKH.

3. ConocTaBUTh TaHHBIE MUKPOAHAIIN3a C PSKUMOM TEPMUYECKOIH 00paboTKH.

4. CoCTaBUTb OTUET.

Bonpocs! 115t 3a1uThl 1a00paTopHON paboThI




1. UeMm oTnmuaeTcs OTIYIICHHBI MApTEHCUT OT MapTEHCHUTA 3a-KaJIKH?

2. Vzpenust u3 cranu 45 ObutH neperpeTsl npu 3akanke. Uro Takoe neperpes? UeM oH BpeieH U Kak HCIPaBUTh 3TOT Ae(eKT?
3. YeM OTIHYAIOTCS COPOUT M TPOOCTHT OTITyCKa?

4. IloueMy HE IPUMEHSIOT HETIOIHYIO 3aKAJKy [UIS IOIBTEKTOU/-HBIX CTaIei?

5. IloueMy He MPUMEHSIOT MOJIHYIO 3aKaJIKY JAJIsl 3a9BTEKTOMIHBIX CTaleii?

JlaGopatopras paGora 8 "MCCJIEJOBAHUE MHUKPOCTPYKTYPBI JIETHUPOBAHHbBIX CTAJIENA"
3agaHue U MOPSIOK BHIIOJHEHUS:

1. TTomyunTs KOMIEKIMIO MITH(OB JIETHPOBAHHBIX CTaJICH.

2. VI3y4uTh M 3apruCcOBATh CTPYKTYPY JIETUPOBAHHBIX CTalled. YKa3aTh CTpeNKaMy pa3IHnIHbIe CTPYKTypHBIE cocTaBsttomue. Ilox
KaXIBIM PUCYHKOM yKa3aTh MapKy CTaIH U TEPMUYECKYIO 00-pab0TKy, KOTOpOH ObIIa IOABEPrHYTA CTAlIb.
3. CrenaTh BBIBOJIBL.

4. CocTaBUTb OTYET.

Bomnpocs! s 3amuTs! 1abopaTopHOH paboThI

1. OcHOBHOE NPEUMYIIECTBO JIETHPOBAHHOM CTAIH IO CPABHEHHUIO C YTIIEPOJUCTOM?

2. Kak u3MeHsroTcst CBOMCTBA Ci1aiy Npy 100aBICHUN HUKEIs?

3. Kakue ¢a3pl BCTpeyaroTcs B JISTHPOBAHHBIX CTAISX?

4. Kakue Jierupyromue 3J6MeHTbl YBEIUIUBAIOT YCTOMYUBOCTb ay-CTeHUTa?

5. UeMm jerupoBaHHBIN GeppUT KpUCTaIOrpadhuuecKu OTIIMYaeTcst OT OOBIYHOTO (peppuTa?

Jlabopatopnas padora 9 "UCCIIEJOBAHUE MUKPOCTPYKTYPBI MEJIN U EE CIIJTABOB"

3aganue U MOpSAAO0K BHITOTHEHUS:

1.ITomy4yuTh KOJUTEKIHIO HUTA(OB.

2.PaccMoTpeTh 1Mo I MUKPOCKOI M 3apHCOBATh CTPYKTYPHI H3y4aeMbIX CILIABOB.

3.0xapaxrepu3oBaTh (ha3bl U CTPYKTYPHBIE COCTABIISIFOIINE N3ydaeMbIX CIUIaBoB. Eciin HaOtoqae-Mast CTpyKTypa OTJIMIAeTCs OT
CTPYKTYPBI, OXKHJIa€MOI Ha OCHOBaHUH JUArPaMMbl COCTOSHUS, TO HEOOXOIMMO YKa3aTh MPUUMHY 9TOIO HECOOTBETCTBHSL.
4.CocTaBUTb OTYET.

Bomnpocs! s 3amuTs! 1abopaTopHOH paboThI

1. brarogapst uemy Mellb U CIUIaBbI HA €€ OCHOBE HAIIUTH MIMPOKOE MpUMEHEHHUEe?

2. Kak BIusIOT prMecH Ha CBOMCTBA MeTu?

3. Ha xakue rpymnmsl A€asST MEIHbIE CIUIaBbI?

4. IIpyunHa KPacCHOJIOMKOCTU MeIu?

5. 1o xakuM MpU3HAKaM pa3InyaroT JaTyHU?

II. Ot4er o mabopaTopHEIM paboTaMm

6.2. TeMbl NHCbMEHHBIX PadoT

Y4eOHBIM ITAHOM HE NPEIyCMOTPEHO

6.3. ®OH/ OLICHOYHBIX CPEACTB

I. Bonpocsl k 3auety

Pazgen 1. O6mas Teopus CIUIaBOB

1. MexaHn4eckue CBOMCTBA METAJIOB (IIPOYHOCTb, INIACTUYHOCTD, yapHas BSI3KOCTh, TBEPJOCTh, BEIHOCIUBOCTH), METOJIBI UX
OIpENIEIICHUS.

2.OCHOBHBIE METO/IBI HCCIIEIOBAHNS CTPYKTYPHI MATEPHAJIOB.

3.TUnbl KPUCTATITUYECKUX PELIETOK MeTaIoB. JleheKThl CTpOSHHs KPUCTAIIOB (TOUeUHbIe, TMHEHHBIE, 0ObEMHEIE).
4 .Tlomumopdusm xenesa.

5.HcnblTanue METaJuIOB Ha PAaCTSDKEHHE.

6.V cnbITanys METaIOB HAa TBEPIOCTh

7.XapakTepuCcTHKa OCHOBHBIX (a3 U MexaHHUeCcKuXx cmeceit pa3 B quarpamme Fe-Fe3C.

8. Kpucrannusanus 103BTEKTOMAHBIX cTanel (mo quarpamme Fe-Fe3C).

9.Kpucrannuzanus 3BTekTonHOM cTanu (o auarpamme Fe-Fe3C).

10.Kpucrammmzanus 3a9BTeKTOMAHBIX cTanel (o auarpamme Fe-Fe3C).

11.Kpucramnmuzanus 6enbix J09BTEKTHYECKHX 4yryHOB (1o nuarpamme Fe-Fe3C).

12.Kpucramm3anus 6e51oro sBTeKTHIeckoro 4yryHa (mo guarpamme Fe-Fe3C).

13.Kpucrammu3anus GebIx 3a3BTEKTHUECKHUX IyTyHOB (110 quarpamme Fe-Fe3C).

14.Bunbl Tepmuueckoi 00paboTku craneil. BiausHue repMuueckoil 00paboTku Ha MEXaHHMYECKHE CBOMCTBA CTAIIH.
15.Teopust TepMudeckoit 00pabOTKH (OCHOBHBIC MPEBPAILCHHS B CTAIH MPU HATPEBE M OXJIAXKICHHUH).

16.01xuT, BUABI OTXKATA.

17. Hopmanuzanus.

18.3akainka (TI0JTHast U HENOJHAS ).

19.01nycK yriepoaucTol cTanu, BUIbI OTIIYCKa.

20.XuMHKO-TepMHUIecKast 00paboTKa: IEeMEHTAIHs, a30THPOBAHHE.

21.Knaccudukanus craneii: o XkMHUIeCKOMY COCTaBY; IO COJICPKAHUIO YIIIEPOa U JCTHPYIOIIUX 3JIEMEHTOB; 110 CTCIICHU
PAaCKHCIECHHUS; II0 KAYECTBY; 110 CTPYKTYPE; [0 MPOUYHOCTH U IO HA3HAYCHHUIO.

22 .BnusiHue yriepoja U MOCTOSHHBIX IIPUMeECEN Ha CBOWCTBA yIIEPOJUCTBIX CTaJIEH.

23.YriepoaucTeie cTanyd OOBIKHOBEHHOTO Ka4eCTBa. YTIEPOAUCThIC KAaUeCTBEHHBIE CTAJH.

24 BnusiHue JETUPYIOLUX JIEMEHTOB Ha CBOICTBA JIESTMPOBAHHBIX CTAJIEH.

25.Knaccudukarus HHCTPYMEHTAIBHBIX JIETHPOBAHHBIX CTaleH, MPUMEHEHNE.




26.1lemeHTyeMBble cTamy. Y Iy4lIaeMble CTANH.
27.PeccopHo-npyxuHHbIe cTanu. [IlapuKonoAIINITHUKOBbIE CTANIH.

28.Yyrynsl. Knaccudukanms, ctpykrypa, cBoiictBa. Mapkuposka o TOCT.
29.MexaHuyecKkue CBOWCTBA YyryHOB. BnusiHue mpumMeceil Ha CBOMCTBA YyTI'yHOB.

30.Menp u ee cBOCTBA, MpUMeHeHue, MapkupoBka o [OCT.

31.JlaTyHb u ee cBOIiCTBa, IPUMEHEHHE, MAPKUPOBKA.
32.bpoH3a u ee cBOICTBa, IPUMEHEHHUE, MAPKHPOBKA.
33.AmoMHUHUI U €T0 CBOICTBa, MpHUMeHeHHne, Mapkuposka 1o IOCT.

34. AmomunueBbie cruiaBbl. Kinaccugukaiys, cBoHCTBa, mpuMeHenue, Mmapkuposka mo I'OCT.

II. TecTs! k 3a4ety

Bapuanros 5. B xaxxaom Bapuanre 1o 20 TeCTOBBIX 3aJJaHUH.

6.4. IlepeyeHb BH/1I0B OLICHOYHBIX CPEACTB

Bormpocs! 1 3aaHust [Uisl TEKYLIEro KOHTPOJISL.
OTueT 1o 1abopaTopHBIM padoTam.

Bonpocs! k 3auety.

Tectsl Kk 3a4eTy.

7. YA4EBHO-METOAUWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHHUE JJUCHUIIIMHBI (MO YJIS)

7.1. Pekomenayemas JquTeparypa

7.1.1. OcHoBHasi TUTepaTypa

ABTOpBHI, 3ariaBue U3znarenscTBO, Koi-Bo O11. aapec
JI1. | Tapaco B.JI. | MarepuanoBeneHHe U TEXHOIOTH Mocksa: MI'YJI, 20
1 KOHCTPYKIMOHHBIX MaTepUajoB: 2005
VYueOHUK 17151 By30B
JI1. | Conuuen MarepuanoBenernue: Y4eOHUK s CaHkT- 50
2 |10I1, BY30B IMetepbypr:
Ipsxun E.N. XUMU3 AT,
2007
7.1.2. Jlono/iHUTeIbHAS JIUTEpaTypa
ABTOpBI, 3aryaBue WznarensctBo, | Komn-Bo 1. aapec
JI2. | CyxopyxoB Marepuanoseaenue: YueoHoe mocodoue | bparck: bpl'V, 109
1 I JUISL By30B 2006
JI2. | CunpMaH Marepuanosenenue: yueoHoe mocodme | Mocksa: 10
2 |I'.N. JUTSL BY30B Axanemus, 2010
JI2. | Ko630Ba MarepuasoBeieHue : 1abopaTopHbIi Bbparck : Bpl'Y, 1 https://ecat.brstu.ru/catalog/¥Y ye6Hbie
3 |10, MIPAaKTHKYM 2020 %20u%20y4edoH0-MeToquIecKkne Yo
Pyaummuna 20moco6us/Texuuka/Kob3osa%
A1O. 201.0.%
20Marepuanosenenue.J111.2020.pdf
7.1.3. Metonuueckue pa3padoTku
ABTODHI, 3arnaBue UznarensctBo, | Kom-Bo On. azpec
JI3. | Ko630oBa MarepuanoBeieHue: METOANICCKIE Bbparck: bpI'Y, 1 https://ecat.brstu.ru/catalog/¥Y ye6Hbie
1 1.0, YyKa3aHUsl Ul IPaKTUYECKON U 2022 %20u%20y4ebH0-MeToquIecKne Yo
Pyaumuna CaMOCTOSATEIIFHOM PabOTHI CTYICHTOB 20mnocobus/Texnuka/Ko63oBa%
J.C, 201.0.Marepuanosenenue. MY nlluC
Kynakos P.2022.pdf
AXO.
7.3.1 Ilepevyennb NporpaMMHoOro odecneyeHust
7.3.1.1 | Microsoft Windows Professional 7 Russian Upgrade Academic OPEN No Level
7.3.1.2 | Microsoft Office 2007 Russian Academic OPEN No Level
7.3.1.3 | Adobe Acrobat Reader DC
7.3.1.4 | doPDF
7.3.1.5 | LibreOffice
7.3.1.6 | Aii-JIoroc
7.3.2 IlepeyeHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM
7.3.2.1 | YauBepcurerckas undopmarmonnas cucrema POCCUA (YUC POCCHA)
7.3.2.2 | HaumonanbHas anekTpoHHas oubnrorexka HOb
7.3.2.3 | Hayunas snextponHast 6u6aunoreka eLIBRARY.RU




7.3.2.4 | UadopmarmonHas cuctema "ExnHoe 0KHO HOCTyIa K 00pa3oBaTelbHBIM pecypcam”

7.3.2.5 | OnexrponHas 6ubmmorexa bpl'Y

7.3.2.6 | DmexTpoHHEIN Katanor onbimoTeku bpl'y

7.3.2.7 | «YHuBepcuTeTCKas oubnuoreka online»

7.3.2.8 | U3narenncTBO "JIaHb" 311€KTPOHHO-O0MOIMOTEUHAsS crCcTeMa

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUILIITUHBI (MO YJIS)

2315 JlaGopatopust OcHOBHOE 000pyI0BaHKE:
MaTepUaIOBEICHUSI. - [Teus mydensuass SNOL 30/1100;
TepMuueckuii yuacTok - nmeus My¢enbnas SNOL 6.7/1300;

- mkad cymmmsabii CHOJI - 3,5;
- T K anekrporeun II1-113;
- mkad BeITsDKHOM [11-M.

9. METOANYECKHUE YKA3AHUA JJISA OBYYAIOIIIUXCSA 110 OCBOEHHIO TUCIUITVIMHBI (MO YJIA)

TpebOoBaHus K O(OPMIICHHIO OTYETOB IO BBHIIIOIHEHUIO TA0OPATOPHBIX PadoT.

BrmonaenHsIe 1abopaTopHbIe paboTEI 0QYOPMIISIOTCS B BUIE OTUETa Ha JTUCTaX O0enoif Oymaru ¢opmaToM A4 U BKITIOYAET
CJIEYIOLINE Pa3leibl: TUTYJIBHBIN JUCT, 33/1aHUe, PEIIeHne TpeOyeMbIX 3aJaHUN U MOSICHEHHSI K HUM, COJep Kallie He0OX0uMbIe
YpaBHEHHS, BRIBOABI COOTBETCTBYIOIINX 3aBHCUMOCTEH, TEOPEMBI M PacdeThl, CONPOBOKAaEMbIe TPEOYEMBIMHU IpadHueCKUMH HII-
JIFOCTpPAIMAMHE, PUCYHKaMH 1 YepTexaMu. B koHIe oTaera 1abopaTopHOit pabOTHI MPUBOIUTCS CIHCOK JIUTEPATyPHBIX HCTOYHHUKOB,
UCTIONIB30BAaHHBIX CTYAECHTOM IIPH €€ BHIIIOJHEHUH, B TOM YHCIIE JaeTcs Oubmuorpadus MeToquueckux ykazaHuit u nocobuit. [Ipu
HAIMCAHUH TEKCTA OTYETA MCIONB3YIOTCS YSPHIIIA CHHETO MITH YePHOTO 1IBETa, P 0()hOPMIICHUH TpaduiecKoro MaTepuaia —
MPOCTHIE KapaHIAIIN U YepTeKHBIE TPHHAISKHOCTH. VICTIONb30BaHNe IIBETHBIX KapaHAaIeil n GpoMacTepoB HE TOITyCKaeTCsl.
OdopmieHne Kak TECTOBOI YacTH 0TYETA, TaK U TPeOyeMbIX rpaMIeCKUX IIOCTPOCHHUH BBIIOTHACTCS B COOTBETCTBHU C
tpeboBanusiMu ECKZI u CTO 4.2-07-2008. IIpu odopmieHrH 0TYETOB NPAaKTHUECKUX pabOT JOMyCKaeTCsl MOJTHOE HITH YaCTUYHOE
ucnosb3oBanue [I3BM. Hcnonb3oBanue [I9BM He sBisIeTCs OCHOBaHUEM JIJTsl HAPYIIICHUS MK HECOOJIOICHUS TPEOOBAHUHN U
nonoxxernit ECKJ[ u CTO 4.2-07-2008.

OTuyeTs! 1a00PaTOPHBIX PabOT, 0(OPMIICHHBIE HEOPEIKHO U O6€3 COOMI0ICHUS IPEABABIAEMbIX K HUIM TpeOOBaHUH, He
paccMaTpUBAIOTCS U He 3acYMThIBatoTCs. OTUeThl, 0popMiieHHbIe He B cooTBeTcTBHHU ¢ TpeboBanusmu ECKJI u CTO 4.2-07-2008,
HE TPOBEPSIOTCS ¥ BO3BPAIIAIOTCS CTYICH-TY A epeoopMIIeHHs. BEITOTHEHHBIE B COOTBETCTBEHHO 0()OPMIICHHBIE OTYETHI
71a00paTOPHBIX PAOOT HOILKHBI OBITH IPEICTABICHBI IPEMOIABATENIO A MPoBepKH. [IpoBepka NpaBUIBHOCTH BHIIOTHEHHS
nmabopaTopHBIX paboT U 0OPMIICHHS OTUETa OCYIIECTBISAETCS B TEUCHHE CEMECTPa Ha ay TUTOPHBIX 3aHATHIX WU KOHCYJIbTAIHIX,
MPOBOJIUMBIX B COOTBETCTBHH C PACHHCAHHEM PaOOTHI IIPEIOAaBaTels.




		rector@brstu.ru
	2022-07-22T15:04:41+0800
	Братск
	ФГБОУ ВО "БРГУ"
	Я подтверждаю точность и целостность этого документа




