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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 M MH/KEHEPHOH rpadpuku

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, MEXAaHUKH M HH KEHEePHOil rpaduku

Buecens! nsmenenus/nononnenus (Ipunoxenue )

IIpotokon ot 2024r. Ne
3aB. kadeapoit Dpeiidepr C.A.

BusupoBanue PII/] 1,151 McIOTHEHUSI B 0YepeJHOM Y4eOHOM roay

IIpencenarens MK®

JIOLICHT, K.T.H., Bapnanss M.A. 2025 r.

Pabouas mporpamma nepecMoTpeHa, 00CykIeHa 1 ogo0peHa st
ucroinaenus B 2025-2026 yueOHOM roay Ha 3acenaHuy Kadeapbl
MamuHoBeeHsI, MEXAaHUKH ¥ HHKeHePHO rpaduku

Brecensl m3menenus/nonoxnenus ([Ipunoxenue )

[Iporokom or 20251, Ne
3aB. kabenpoit dpetidepr C.A.

Buzuposanue PII/] 119 ucnonHenns B o4epeAHOM y4eOHOM roay

[Ipencenarens MK®

JIOIICHT, K.T.H., Bapmausa M.A. 2026 1.

PaGoyast mporpamma nepecMoTpeHa, o0cykIeHa u ogoopeHa s

ucnonHenus B 2026-2027 yyeOHOM ToAy Ha 3acegaHnuy Kadeapsl
MaimnHoBeleHHsI, MEXAaHUKH M MH KeHEePHOil rpaduku

Brecensl m3menenwust/ nononHenus ([Ipunoxenue )

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



1. HEJIX OCBOEHUSA JUCHUIIJINMHBI

1.1 | nomyueHne OyAyIIMMHU CIICIMAIUCTAMH TTyOOKHX 3HAHMH [0 OCHOBHBIM 3aKOHOMEPHOCTAM (hOPMHUPOBAHHUS 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

Huxn (pazgen) OOIT: b1.0.08.06
2.1 | TpeGoBaHus K NpeABaAPUTEIbHOI NOATOTOBKE 00y4aloLIerocs:
2.1.1 | ®uznka
2.1.2 | Xumus
2.2 | JucuMIUIMHBI U PAKTHKH, 15 KOTOPbIX OCBOEHUE TAHHOMN ANCUMIIJIMHBI (MOYJ/Is1) HEO0OX0IUMO KaK
npealecTByomee:
2.2.1 | TexHOnOTUs KOHCTPYKLIMOHHBIX MaTE€PUAJIOB

3. KOMIETEHLIMU OBYYAIOIETOCSI, ®OPMUPYEMBIE B PE3YJILTATE OCBOEHMSI JUCLUILINHBI
(MOZYJISA)

OIIK-1: Cnioco0eH CTaBUTh M peliaTh MHKeHePHbIe U HAYYHO-TeXHHYEeCKHe 3a1a4M B cepe cBoeil mpodeccHoHaTbLHOI
JNeATeTbHOCTH W HOBBIX MEKIUCIHIIAHAPHBIX HANPABJIEHHUI ¢ MCMOJb30BAHNEM €CTECTBEHHOHAYYHbBIX, MATEMATHYECKUX
M TEXHOJIOTHYEeCKHX MOJeJIeii;

WNupukatop 1 | OIIK-1.1 CtaBUT HH)KEHEPHBIC M HAYYHO-TEXHUIECKUE 3a/1a4H B chepe CBOCH MPoPeCCHOHATLHON JeSITeITbHOCTH
U HOBBIX MEKIUCIUIUIMHAPHBIX HANPaBJICHUH.

Wunukarop 1 [ OIIK-1.2 ®opMupyeT BO3MOXKHBIE BAPHAHTHI PEIICHNS HHKEHEPHBIX U HAyYHO-TEXHUYIECKUX 3a/1a4 B chepe cBoei
pOoeCCHOHATLHON EATENFHOCTH M HOBBIX MEKANCIUIUIMHAPHBIX HAIIPABICHUH C UCTIOIb30BaHUEM
€CTECTBCHHOHAYUYHBIX, MATEMaTHYECKUX U TEXHOIOTUYECKUX MOJIENIEH.

Wumnkarop 1 [ OIIK-1.3 Pemaer nHkeHepHBIE M HAyYHO-TEXHUYECKUE 3a1a4H B chepe cBoeH podecCnOHATBHON AeATETBHOCTH 1
HOBBIX MEXIHMCIUIUIMHAPHBIX HAPABICHUI HA OCHOBE ONTUMM3AINK C(POPMHUPOBAHHBIX BAPHAHTOB PEIICHUI.

OIIK-5: Cnoco0eH NpUMEHATh HHCTPYMEHTapuii popMaIn3anui HHKEHEPHbIX, HAYYHO-TEXHHYECKHUX 32124,
HCIO0Jb30BaTh NPHKJIATHOEe POrpaMMHoOe o0ecnevyeHHe IPH pacueTe, MOASIHMPOBAHHH U MPOEKTHPOBAHNUU TeXHUYECKHX
00bEKTOB U TEXHOJOrHYECKHX IPOLECCOB;

Wnpukatop 1 | OIIK-5.1 IIpumMensier H”HCTpyMEHTapuil popManu3alui HHKEHEPHBIX U HAYYHO-TEXHUUECKUX 3ajiad P pacueTe,
MOZEIUPOBAHUH 1 IIPOCKTHPOBAHMN TEXHUUECKUX OOBEKTOB M TEXHOIOTHIECKHX HMPOIIECCOB.

Wumukarop 2 | OIIK-5.2 Hcnonp3yeT IpHKIaIHOe MPpOorpaMMHOE 0OecTiedeH e TP pacdeTe, MOISITUPOBAHUN U IPOSKTHPOBAHUH
TEeXHUYIECKUX OOBEKTOB M TEXHOJIOTHYECKUX IIPOIECCOB.

B pe3yJabTare 0OCBOCHUSA TUCHUILINHDBI oﬁyqammniflca JOJIZKCH

3.1 |3uars:

3.1.1 | ocHOBHBIE METO/BI UCCIIEOBAHNS CTPOCHHUS U UCIIBITAHUS MAaTEPUAJIOB METAJUIOB U CIUIABOB; OCHOBHBIE IIPUHIIMIIB
BBIOOpA MAaTEPHANIOB IS M3TOTOBIICHUS JeTaNeil MallliH; PEeXKUMBI YIIPOUHSIONEH TepMUUECcKOil 00pab0oTKH;0CHOBHEIE
BUIbI KOHCTPYKIIMOHHBIX MaTepHATIOB UX MapKH, COCTaB,0COOEHHOCTH CTPYKTYPhI Pa3IMYHBIX MAaTEPUAIIOB,
MEXaHUYECKUE U TEXHOJIOTHUYECKUE CBOMCTBA.

3.2 | YmeTh:

3.2.1 | IpUMEHATH COBPEMEHHBIE METO/IbI UCCIIEOBAHUSI CTPYKTYPbl MATEPHAJIOB; BBIOIHITh aHAJIN3 CTPYKTYPbI pa3IMYHbIX
BHIOB MaTepHAJIOB; UICHTU(QHUIIPOBATE HA OCHOBAaHWH MapKHUPOBKH KOHCTPYKIMOHHBIEC M SKCIUTyaTallHOHHBIC MaTepHAIIBI
U OIIpEeeNATh BO3MOXKHBIE 00JIACTH UX IPHMEHEHHS;TPOU3BOANTD 3aKaJIKy U OTITYCK CTaJel pa3IMdHBIX MapOK;U3MEPATh
TBEPJIOCTH JUIsI KOHTPOJISA PE3YIbTaTOB TEPMUUYECKO 00paOOTKHU; BBIMONHATH aHAIU3 CTPYKTYPBI Pa3IUUHBIX BUJOB
MaTepuanoB; paboTats ¢ yueOHOH, HaAyYHOH U CIIPaBOYHON JINTEPATYpOH 110 MaTepUaIOBEACHHUIO; 0()OPMIIITH,
MIPEACTABIATE M OKJIAIBIBATh PE3yIbTaThl BHIIOIHEHHON paboTHI.

3.3 | Baagers:

3.3.1 | MeTogaMu MPaKTHIECKOTO IIPUMEHEHHS TEOPETUUECKUX MTOI0KEHIH;0CHOBAMH TEXHOJIOT UM TEPMHIECKOH
00paboTKM;00IMMH HaBBIKAMH T10 aHATH3Y TPEOOBAHUI K MaTepHaITy U CIIOCOOHOCTH BEIOOpA MaTepHaia; CIIpaBOYHBIM
MaTepHalioM [0 OCHOBHBIM XapaKTEePUCTUKaM KOHCTPYKIIMOHHBIX MAaTEPHAIOB; MAPKUPOBKOH OCHOBHBIX
KOHCTPYKIMOHHBIX MaTepHaJIOB; METOJaMH IIPOBECHHS CTAaHAAPTHBIX UCIBITAHUH 110 OIIPE/ICNICHHIO TTI0Ka3aTenel
(U3UKO-MEXaHNIECKHX CBOWCTB.

4. CTPYKTYPA U COAEPXKAHUE JUCHUIIJIMHBI (MO YJISA)

Kon Bun HaumenoBanue pasienoB u | Cemectp /| HacoB | Kommneren- | Jluteparypa | Uute | I[lpumeuanue

3AHATHSA 3AHATUSA TEeM Kype 107040 PaKT.

Pazgen | Paznen 1. O6mas Teopust
CIJIABOB




1.1 Jlex MexaHuyeckue CBOMCTBA. 3 2 OIIK-1 JI1.1 1 Jlexmus —
TexHonoruyeckue u OIIK-5 JI1.2J12.1 Ipe3eHTauus
SKCILTyaTaIl[MOHHbIE CBOMCTBA. J12.2 OIIK-1.1
1.2 Jlex [IpousBoacTBO cranu 3 2 OIIK-1 JIT.1 2 OIIK-1.1
OIIK-5 JI1.2J12.1
2.2
1.3 Jlex JKenezoyrnepoaucTeie CIIaBhI. 3 4 OIIK-1 JIT.1 2 Jlexuus —
Cramu. YUyrynsl. Ctpoenue, OIIK-5 JI1.2J12.1 MPE3CHTALNS
CBOICTBA, KiaccupuKarus JI2.2J13.1 OIIK-1.1
1.4 Jlex Tepmuueckast 06paboTku 3 4 OIIK-1 JI1.1 2 Jlexmus —
MeETaJUIOB. XHUMHKO- OIIK-5 JI1.2J12.1 Mpe3eHTaLUs
TepMUuYecKas 00paboTKa CTaly. J12.2 OIIK-1.1
1.5 Jlex IIBeTHBIC METALTBI U CIIIABHI. 3 3 OIIK-1 JI1.1 1 Jlexmus
CtpoeHue 1 CBOICTBA. OIIK-5 JI1.2J12.1 MIPE3CHTALNS
JI2.2J13.1 OIIK-1.1
1.6 Jlex Hemerannuueckue u 3 2 OIIK-1 JI1.1 0
KOMITO3UIIMOHHBIE MaTEpHaIbI OIIK-5 JI1.2J12.1
2.2
1.7 J1ab WcnpiTanue MeTamioB Ha 3 2 OIIK-1 JI1.1 2 Pa6ora B
TBEPAOCTb. OIIK-5 JI1.2J12.1 MaJbIxX
JI2.2J12.3 rpymnmax
OIIK-5.1
1.8 JIab UccnenoBanue 3 2 OIIK-1 JIT.1 2 Pa6ora B
MUKPOCTPYKTYPBI OIIK-5 JI1.2J12.1 MaJIbIX
YTIIEPOJUCTBIX CTAJICH B JI2.2J12.3 rpymnmax
PaBHOBECHOM COCTOSTHUH. OIIK-5.1
1.9 JIab Uccnenosanue 3 2 OIIK-1 JI1.1 1 Pabota B
MUKPOCTPYKTYPBI UyTYHOB. OIIK-5 JI1.2J12.1 MaJIbIX
JI2.2J12.3 rpymnmnax
OIIK-5.1
1.10 JIa6 UccnenoBanue 3 3 OIIK-1 JIT.1 1 Pa6ora B
MHUKPOCTPYKTYPbI OIIK-5 JI1.2J12.1 MaJbIX
YIIIEPOJUCTBIX CTAJICH Tociie JI2.2J12.3 rpymnmnax
TEpMOOOPaOOTKH. OIIK-5.1
1.11 JIa6 Tepmudeckas 06paboTka 3 4 OIIK-1 JI1.1 1 Pa6ora B
YIIEPOJUCTOM CTalu OIIK-5 JI1.2J12.1 MaJIbIX
JI2.2J12.3 rpymnmnax
OIIK-5.1
1.12 JIa6 HUccnenosanue 3 2 OIIK-1 JI1.1 1 Pa6ora B
MHKPOCTPYKTYPBI OIIK-5 JI1.2J12.1 MaJIBIX
JIETHPOBAHHBIX CTaJICH JI2.2J12.3 rpymnmnax
OIIK-5.1
1.13 JIa6 Hccnenosanme 3 2 OIIK-1 JI1.1 0 OIIK-
MHKPOCTPYKTYPBI MEIU H €€ OIIK-5 JI1.2J12.1 5.1Pa6ora B
CIUIaBOB JI2.2J12.3 MaJIbIX
rpymnmax
1.14 Cp IToaroroBka k 1abopaToOpHBIM 3 12 OIIK-1 JI1.1 0 OIIK-5.1
pabotam. OIIK-5 JI1.2J12.1
J2.2J12.3
1.15 3auér |IloaroroBka K 3K3aMeHY 3 26 OIIK-1 JI1.1 0 OIIK-1.1
OIIK-5 JI1.2J12.1
JI2.2J12.3

5. OBPA3OBATEJIBHBIE TEXHOJIOI'NHA

OO0pa3oBaTelbHbIE TEXHOJIOTHH C UCTIONB30BAHIEM aKTHBHBIX METOJIOB 0O0yUYeHHUS (JISKIHs — Oecena)

TpamunnoHHas (pepoXyKTHUBHAS ) TEXHOJIOTHSA (IIPEIoIaBaTellb 3HAKOMUT 00YJAIOIINXCS C TIOPSAKOM BBITTOTHEHHS 3a/1aHH,
HaOJIIOAaeT 3a BBITIOJIHEHHEM H IIPH HEOOXOIMMOCTH KOPPEKTUPYET paboTy 00ydaromuxcs)

TexXHOMOT S TUCTAaHIMOHHOTO 00y4YeHUs (TIoJydeHIe 00pa30BaTeNbHBIX YCIIYT 03 MoCeIIeHHsT YHHBEPCUTETA, C TOMOIIBI0
COBPEMEHHBIX CHCTEM TEJIEKOMMY-HHUKAINUH (JIEKTPpOHHAs TT04Ta, IHTepHeT 1 Ap.))

TexHoI0rHs KOJUIEKTUBHOTO B3aUMOAEHCTBHS (paboTa B MaJlbIX Ipymmnax) (caMOCTOATENIbHOE U3yUeHHE 00YUalOLIUMHUCS HOBOTO
MartepHaja IHOCPEACTBOM COTPYTHHIECTBA B MANBIX IPYIIIAX, JaeT BO3MOKHOCTh BCEM YUaCTHHKAM yJacTBOBATh B padore,
MPaKTUKOBATh HABBIKH COTPYAHUYECTBA, MEKITHYHOCTHOTO OOIIICHNS)




6. POH/1 OIEHOYHBIX CPEICTB

6.1. KoHTpoJibHbIE BONPOCHI U 3a1aHUS

1. Boripocs! u 3ananust A1 TEKYLIETO KOHTPOJIS

Jlabopatopnas padora 1 "UCIIBITAHUE METAJIJIOB HA TBEPOCTbB"

3amanue u [1opsaoK BBITIOIHEHNUS:

1. ITpou3sBecTH UCTIBITaHNE Ha TBEPAOCTH 110 bprHem o 06pa3oB U3 cTaau U YyTryHa.

2. OnpenenuTts TBEPIOCTS.

3. IIpon3sBecty HcHbITaHUE HA TBEPIOCTH 110 POKBEINTY 00pa3IoB U3 CTAIN B OTOXOKCHHOM U 3aKaJICHHOM COCTOSIHUH.
4. OnpenenuTh TBEPAOCTb.

5. IlepeBectn uncna TBepAOCTH 10 POKBEIITY B UHCIa TBEPAOCTH 110 BpHHENto, moap3ysach TaOIUIIaMH.
6. CocTaBUTb OTCYET.

Bompocs! st 3ammTs! 1abopaTopHON paboThI

1. Yto Takoe TBEPAOCTH?

2. Kakue MeTofipl ©3MEpEHHUsI TBEPAOCTHU BBl 3HaeTe?

3. Kak npoBosiT usmepenue tBepaoctu no bpunemno?

4. 13 xakuX ycIoBHI BEIOMpaeTCs qrUaMeTp IaphKa IpH NCIBITAa-HAHM Ha TBEPIOCTh 1o bpunemo?

5. IIpumep 3amucu TBepAoCcTU 10 bpunemmo?

Jla6opaTopHas pa6ota 2 "METAJIJIOTPAOUYECKUI AHAJIN3 METAJIJIOB U CITJIABOB"

3agaHue U MOPSIIOK BBHITIOJHCHNUS:

1. 3apucoBaTth U JaTh XapaKTEPUCTHKY CTPYKTYP MAaKPOILLIHU(OB KOJUICKIHH.

2. 3yunth yCTpOCTBO MUKPOCKOTIA.

3. IIpousBecTu HACTPOMKY MUKPOCKOIIA.

4. IIpocMOTpeTh U 3apUCOBATh CTPYKTYPY MUKpOLLTH(a 10 U nocie TpasiaeHus 4-x % pactsopom HNO3 B criupre.
5. CocTaBHUTh OTYET.

Bompocs! st 3ammTs! 1abopaTopHON paboThI

1. YTo MOHUMAIOT NOA CTPYKTYpPOii?

2. Kakoe Ha3BaHHE HOCUT HUCCIIEJIOBaHUE CTPOCHUS METAIUIOB NIpH yBenndyeHuu 1o 80 pa3?

3. Kakoe Ha3BaHKMe HOCUT UCCIICIOBAHUE CTPOCHHUS METAIUIOB TIpH yBennueHuu oT 80 1o 2000 pa3 u 6onee?
4. T'ne u ¢ KaKo LeNbI0 MPUMEHSIOT MaKpOaHaIIN3 U MUKPOaHAIH3?

5. Kakue cymiecTByI0T METOBI IPUTOTOBICHUS MUKPOULTH(OB HEOOIBIINX pa3MepoB?

Jlabopatopnas padota 3 "TUATPAMMA COCTOSHUS CITJTABOB XEJIE3A C YIJIEPOJJOM"
3agaHue U MOPSIOK BBITIOIHEHNUS:

1. Berueptuth B Maciitabe AuarpaMMmy COCTOSTHHS KeJe30-1eMEeH "THT.

2. IMocTpouts KpuBbIe oxnaxaeHus ais cruasos 11, 11, V u VI

3. [IpousBecTn pazdop ITHX CIUIABOB IO CXeMe, IPUBEACHHON B TaHHOH padoTe st crutaBoB [ u 1V,
4. 1151 KaKJ0TO CIIaBa MPUBECTH CXEMbI U3MEHEHHS CTPYKTYP MPH OXTaKACHUH.

Bompocs! st 3ammtel 1abopaTopHOW paboThI

1. Kakune amnorponmdeckne MoaU(UKAINN HMEET YUCTOE XKeIe30 U B YeM HX pasiIndre?

2. Kaxwue (a3l BCTpeHaroTCs B )KENe30yTIEPOIUCTHIX CIUIaBax?

3. Uem oTaMuaeTcs 3BTEKTOUAHOE MPEBPAILIEHHE OT IBTEKTHYEC KO0 ?

4. Kaxkas (a3a NepBHYHO KPHCTAJUTU3YETCS B JOIBTEKTUIECKHX OCIIBIX IyryHax?

5. Yem otimgaeTcs eneOypHuT BTOPHUIHBINA OT JIee0ypruTa IepBUIHOTO?

JlaGoparopHas pa6ora 4 "MUCCJIEJJOBAHUE MUKPOCTPYKTYPhI YIJTIEPOJUCTBIX CTAJIEM B PABHOBECHOM
COCTOAHUN"

Bomnpocs! ms 3amuTs! 1abopaTopHOH paboThI

1. HazoBuTE CTPYKTYpPHBIC COCTABISIFOLINE CTAITH.

2. JlaiiTe onpezneneHue CTPYKTyp ayCTCHUTA M IIEPIIUTA.

3. HazoBurte coneprxaHue yriaepoaa B IEMEHTHTE U TIEpIIHTE.

4. Ilpu kakoit TemnepaType B ayCTEHHTE MOXET PaCTBOPUTHCSA MAKCUMaIbHOE KOJIIMUECTBO yriepoaa?

5. B yeM pasnuuue MexIy TEXHUIECKHM JKEJIC30M H CTANIBIO 110 COCTaBy?

JlabopatopHas pabota 5 "UICCJIEAOBAHME MUKPOCTPYKTYPLI UYTYHOB"

3ajaHue U OPSA0K BBITIOTHEHHUS:

1. PaccMoTpeTh MO/L MUKPOCKOIIOM H 3apHCOBATh CTPYKTYPY 0€I0—TO, C€POro, BEICOKOIIPOYHOTO U KOBKOT'O UYT'yHOB JIO TPaBJICHUS
W TIOCTIe TPaBJICHHA. YKa3aTh CTPENKaMH Pa3IMIHbIC CTPYKTYp-HBIE COCTaB JISIOIIIE.

2. Cnenarp BBIBOJIBL.

3. CocTaBUTB OTUET.

Bormpocs! st 3ammTs! 1abopaTopHON paboThI

1. UeM 00yCIIOBIIEHO pa3yindie CBOHCTB OENBIX, CEPBIX, BRICOKO-TIPOYHBIX M KOBKUX IyTyHOB?

2. B ueM oTiinune KOHCTPYKLIHMOHHOTO YyT'yHa OT CTaiuu?

3. Ilo xakuM IpUHIMIIAM HPOU3BOAUTCS KIACCU(PHUKALUS YyTYHOB?




4. HazoBuTe CTPYKTYpHI YyTYHOB.
5. MapkupoBKa ceporo, KOBKOIro, BHICOKOIPOYHOTO YyTyHOB.

JlaGopatopras paGora 6 "TEPMHUUYECKASI OBPABOTKA YIJIEPOJUCTOM CTATIN"

3agaHue ¥ NOPsIOK BBIIOIHEHUS:

1. OnpenennTs TBEPAOCTb 0OPA3LOB B HCXOJHOM COCTOSIHUM Ha rpudope PokBenia BraBiIy-BaHHEM CTalIbHOTO HIAPHUKA.

2. ITomecTnTh 6 00PA3IOB B HArpEBATEIBHYIO I1€Yh U BEIAEPKATh HEOOXOIUMOE BPEMSL. .

3. Oxnamuth 3 oOpasua B Boje, | B Macne, | Ha Bo3ayxe u 1 BMecTe ¢ BBHIKIIIOUYEHHOM MEYbIO.

4. Onpenenuts TBEPAOCTh 00Pa3LOB Ha MprOOpe PokBenna BiaBIMBaHUEM aIMa3HOTO KOHYyca. IloyyeHHbIE JaHHbIE TBEPAOCTH
TIepeBECTH Ha TBEPIOCTh N0 bpuremro.

5. IToctpounTs rpaduk H3MEHEHHUSI TBEPIOCTH B 3aBHCUMOCTH OT CKOPOCTH OXJIAXKICHUS.

6. Tpu oOpasua, 3akajeHHbIe B BOZE, IOABEPTHYTH OTIYCKy npu Temnepatype 17000C, 35000C, 55001C c BpIaepKKOH B Ie4u B
TeueHnd 30 MUH. C MOCIEAYIOIUM OXJIAKACHUEM B BOJE.

7. 3aunCTUTB TOPITBEI 00PA3IOB M 3aMEPHUTH TBEPAOCTh Ha Iprdope PokBesuia BOaBIMBaHHEM aJI-Ma3HOTO KOHYcCa.

8. IToctpouTs rpaduk U3MEHEHHUs TBEPIOCTH B 3aBUCUMOCTH OT TEMIIEPATypPhl OTITYCKA.

9. CocTaBUTB OTUET.

Bompocs! st 3anmTs! 1abopaTopHON paboThI

1. B ueM CymHOCTh ¥ Ha3HAYEHUE TEPMUIECKOI 00paboTKU cTa-mn?

2. YTo mpeAcTaBiIsIoT co00il CTPYKTYphI, 00pa3yroluecs Mpy pac-naje aycTeHuTa?

3. Kaxkoit Buz repMuaeckoil 00pabOTKH IIPUBOAUT CTallb B PABHO-BECHOE COCTOSIHUE?

4. Kakwue crimaBbl MOKHO YIIPOYHSTE ITyTeM TePMUUIECKOit 00pa-00Tku?

5. Kakue momydaroTcst CTpyKTypHI IPU OTXKHUTE, HOPMAJTH3aIUH, 3aKajike U oTmycke? Kak n3MEHAIOTCAS MEXaHHUECKHEe CBOMCTBA
cTanei?

JlaGopatopras paGota 7 "UCCJIEJOBAHUE MUKPOCTPYKTYPhI YIJIEPOJAUCTBIX CTAJIEM [TOCJIE
TEPMOOBPABOTKU"

3ajaHne U MOPSAOK BBHITIOIHEHHUS:

1. ITomy9HTh KOJUICKIIMIO IUTH(OB.

2. VI3y4uTs U 3apucoBaTh CTPYKTYPHI CTalIeH MOCIIe Pa3sIHYHbIX BUJOB TePMHUUIECKON 00pabOTKH.

3. ConocTaBUTh JaHHBIE MUKPOAHAIM3a C PEKMMOM TEPMUUECKON 00paboTKH.

4. CoCTaBUTh OTYET.

Bomnpocs! mis 3amuTs! 1abopaTopHOH paboThI

1. Yem oTiIMYaeTCst OTITYLIEHHBIH MAPTEHCUT OT MAPTEHCUTA 3a-KaIKu?

2. Vznenust u3 cranu 45 ObLH 1IeperpeTsl pu 3akanke. Uro Takoe neperpes? UeM oH Bpe/ieH U KaK HCIPaBUTb 3TOT Ae(eKT?
3. YeM OTIHYAIOTCS] COPOUT M TPOOCTHT OTITyCKa?

4. IloueMy He IPUMEHSIOT HETOIHYIO 3aKaJKy [UIS IOIBTEKTOH-HBIX CTanei?

5. IToueMy He IPUMEHSIOT MOJHYIO 3aKaJIKy JUIsl 3a3BTEKTOM/IHBIX CTalleh?

JIaGopatopras paGora 8 "MCCJIEJOBAHUE MHUKPOCTPYKTYPBI JIETUPOBAHHbBIX CTAJIENA"
3agaHue ¥ NOPsI0K BBITIONHEHUS:

1. TTomyunTs KoMIEKIMIO MITH(OB JIETHPOBAHHBIX CTalICH.

2. 3yuuTs U 3apuCcoBaTh CTPYKTYpPY JETUPOBAHHBIX CTalel. YKa3aTh CTPEIKAMU Pa3IMuHble CTPYKTYpHbIE cocTaBisomue. Ilox
Ka)KIBIM PUCYHKOM yKa3aTh MapKy CTalIX U TEPMUYECKYIO 00-paboTKy, KOTOpOH OblIa IOABEPrHYTa CTAlIb.
3. CuenaTh BBIBOJIBL.

4. CoCTaBUTb OTYET.

Bomnpocs! ms 3amuTs! 1abopaTopHOH paboThI

1. OcHOBHOE MPEUMYILECTBO JIETHPOBAHHOM CTaJIU 0 CPABHEHHUIO C YTIIIEPOIUCTOMN?

2. Kak n3MEHSIOTCS CBOMCTBA ClTaiy MpH J00aBICHUN HUKEIS?

3. Kakue ¢a3bl BcTpeyaroTcs B JISTHPOBAHHBIX CTAISX?

4. Kaxkwue erupyoIye 31eMeHThl yBeIHIUBAIOT yCTOHUUBOCTD ay-CTEHUTA?

5. Yem nerupoBaHHBIN GeppuT KpucTauiorpaguieckn omyaeTcs oT 00brdHoro (heppura?

JlabopatopHas pabota 9 "MCCJIEAOBAHUE MUKPOCTPYKTYPBI MEZI U EE CIIJTABOB"

3agaHue ¥ MOPsIOK BBIIOIHEHUS:

1.ITomy4uTs KOJUIEKIHIO IUTH(OB.

2.PaccMOTpeTh IO MUKPOCKOI 1 3apHCOBATEH CTPYKTYPBI N3y4aeMBIX CIIJIABOB.

3.0xapakTepu3oBath (a3bl U CTPYKTypHBIE COCTABIIONINE U3ydaeMbIX cIu1aBoB. Eciii HaOmoqae-Mas CTpyKTypa OTJIMYAeTCs OT
CTPYKTYpBI, 0>KH1a€MOI Ha OCHOBAaHMHU JHAarpaMMBbl COCTOSIHUS, TO HEOOXOAUMO YKa3aTh IPUYUHY 3TOr0 HECOOTBETCTBUSI.
4.CocTaBUTb OTYET.

Bomnpocs! 1 3amuTs! 1abopatopHOH paboThI

1. barogapst yeMy Me[Ib U CILIaBbl HA €€ OCHOBE HAIIUIU IITMPOKOE NMPUMEHEHHe?

2. Kak BnusT npriMecH Ha CBOMCTBa Meu?

3. Ha xakue rpynmsl A€JsST MEIHbIE CIUIaBbI?

4. IlpnunHa KPaCHOJIOMKOCTH MeIH?

5. Ilo xkakuM NpHU3HAKaM pPa3IUYaroT JaTyHH?

II. Otuer no nmabopaTopHsEIM paboTaM




6.2. TeMbl NUCbMEHHBIX PadoT

Y4eOHBIM IITAHOM HE MPETyCMOTPEHO

6.3. ®oH/ OLICHOYHBIX CPEACTB

I. Bonpocsl k 3auety

1. MexaHu4eckue CBOMCTBA METAILIOB (IIPOYHOCTb, INIACTUYHOCTD, yIapHasl BSI3KOCTh, TBEPJOCTb, BEIHOCIUBOCTh), METOJIbI UX
OIIpeIeIeHHS.

2.0OCHOBHBIE METOJIBI HCCIICIOBAHHS CTPYKTYPBI MaTEPHAIIOB.

3.THIBl KPUCTAIUIMIECKUX PEHICTOK METalIOB. JledeKThl CTpOeHHs KPUCTAILIOB (TOUCUHbIE, JINHEHHBIC, OOBEMHBIC).
4.TlommopdusM xemnesa.

5.WcnblTaHre METaIOB Ha pacTsKEHHE.

6.VcnipiTaHnsl METAIJIOB Ha TBEPAOCTH

7.XapakTepucTHKa OCHOBHBIX (ha3 M MeXaHHUECKUX cMecel (a3 B quarpamme Fe-Fe3C.

8. Kpucramnmsanus 103BTeKTOMIHBIX cTanel (mo quarpamme Fe-Fe3C).

9.Kpucrannuzanus 3BTekTouHO# ctanu (mo auarpamme Fe-Fe3C).

10.Kpucramnuzanus 3a3BTeKTOMIHBIX cTanie (o auarpamme Fe-Fe3C).

11.Kpuctammu3zanms 0enbIX JOIBTEKTUIESCKUX IyTYHOB (110 quarpamme Fe-Fe3C).

12 Kpucrammm3anus 6eoro 3BTeKTHIecKkoro 4yryHa (no auarpamme Fe-Fe3C).

13.KpucTammmzanus OesbIx 3a3BTeKTHYECKHX YyryHOB (1o auarpamme Fe-Fe3C).

14.Bunpl TepMuueckoi 00paboTku cTaneil. BiausHue TepMudeckoit 00paboTKy Ha MEXaHHMUYECKHE CBOMCTBA CTAJIH.
15.Teopus Tepmugeckoi 00pabOTKH (OCHOBHBIE TIPEBPAIIICHUS B CTAIN IIPH HATPEBE M OXJIAKIACHHH).

16.01KuUr, BUABL OTIKUTA.

17.Hopmanuzarusi.

18.3akanka (11oaHas U HENOJIHAS).

19.01yck yriepoaucTol cTanu, BUbl OTIIYCKA.

20.XuMuko-TepMuuecKkas oopadoTka: [ieMeHTalus, a30THPOBAHHE.

21.Knaccudukanus craneii: o XMMHIeCKOMY COCTaBY; IO COJICPKaHHIO YIIIepo/a U JCTHPYIOIIUX 3JIEMEHTOB; 110 CTCIICHA
PACKHCIICHHS; TT0 KAa4eCTBY; MO CTPYKTYpe; MO IIPOYHOCTH H 10 HA3HAUCHHUIO.

22 BnusiHUE yriiepojia U MOCTOSHHBIX IpUMeceil Ha CBOMCTBA YITIEPOIUCTHIX CTaleH.

23.YriepoaucThle cTanyd OOBIKHOBEHHOIO KauecTBa. YTJIEPOAUCThIE KaUeCTBEHHBIE CTAIH.

24 BnusiHue JETUPYIOIUX 3JIEMEHTOB Ha CBOICTBA JIESTMPOBAHHBIX CTAJIEH.

25.Knaccudukarys HTHCTPYMEHTAIBHBIX JIETHPOBAHHBIX CTaNEH, IPUMEHEHNE.

26.1leMeHTyeMble CTaU. YIIydllaeMble CTaIH.

27.PeccopHo-npyxuHHbIe cTayd. [IlapuKONOAMUITHUKOBBIE CTAIH.

28.Yyrynsl. Knaccudukarnms, ctpykrypa, cBoiictBa. Mapkuposka o TOCT.

29 MexaHHWYecKHe CBOHCTBA YyT'yHOB. BiusiHIe IpuMeceit Ha CBOMCTBA UyTyHOB.

30.Menp u ee cBoiicTBa, mpuMeHeHue, MapkupoBka mo 'OCT.

31.JIaTyHb 1 ee cBOMcTBA, IPUMEHEHHUE, MAPKUPOBKA.

32.bpoH3a u ee cBOICTBa, MPUMEHEHNE, MAPKUPOBKA.

33.AnmoMUHMI U €r0 CBOHCTBa, NpuMeHenue, Mmapkuposka o I'OCT.

34. AmomunueBbie cruiaBbl. Kiaccugukaimys, CBoWCTBa, MpuMeHenue, Mmapkuposka mo 'OCT.

II. TecTs! k 3a4eTy
BapuanTos 5. B kaxxnom BapuanTe 1mo 20 TECTOBBIX 3a/IaHUH.

6.4. IlepeyeHb BH/1I0B OLICHOYHBIX CPEACTB

Bomnpocsl 1 3agaHus U1sl TEKYLIETO0 KOHTPOJIS.
OTuer o 1abopaTOpHEIM paboTaMm.

Bomnpocs! k 3auery.

TecTbl Kk 3a4eTy.

7. YA4EBHO-METOAUYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHHUE JJUCIHUIIJIMHBI (MO YJIS)

7.1. Pekomenayemasi aureparypa

7.1.1. OcHoBHas IUTEpPaTypa

ABTODBHI, 3armaBue W3narenscTBO, Koi-Bo On. azpec
JI1. | Tapacos B.JI. | MarepuanoBeieHHe U TEXHOJIOTUSI KOHCTPYKLMOHHBIX Mocksa: MI'YJI, 20
1 MaTepHalioB: YUeOHUK IJIs BY30B 2005
JI1. | Connuen MarepuanoBeneHre: YUeOHHK IS By30B CaHKT- 50
2 (IOI1, ITetepOypr:
psixun E.N. XUMU3 AT,
2007

7.1.2. Jlono/iHUTEIbHAS JIUTEpaTypa

ABTODHI, 3arnaBue | M3pnarensctBo, | Kon-Bo 5. azpec




ABTOpBL, 3armaBue Wsnarenscto, | Kon-Bo Omn. agpec
JI2. | CyxopykoB MarepnanoBenenue: YuedHoe mocobue st By30B Bpatck: bpl'Y, 109
1 |T.W. 2006
JI2. | Cunbman MarepuarnoBeeHue: yaeOHoe mocoore sl By30B Mockaa: 10
2 (TN Axanemus, 2010
JI2. | Ko630oBa MarepuanoBeieHue : 1ad0paTOPHbBII MPAKTUKYM Bparck : Bpl'Y, 1 https://ecat.brstu.ru/cat
3 |10, 2020 alog/Yuaebune%20u%
Pynumnna 20y4eOHo-
AlO. MeToandeckueYo
20nocobus/Texauka/
Ko63082%201.0.%
20MatepuanoBeeHe
JII1.2020.pdf
7.1.3. Metoauueckue pa3padoTku
ABTOpBI, 3arnaBue WznatensctBo, | Komn-Bo Om. agpec
JI3. [ Ko630oBa MarepuanoBeieHue: METOAMIESCKHE YKa3aHUs IS Bparck: bpI'Y, 1 https://ecat.brstu.ru/cat
1 |10, IIPaKTUIEeCKON U CAaMOCTOSATENbHON pabOTHI CTYIECHTOB 2022 alog/Yuaebun1e%20u%
Pynumnna 20y4eOHo-
J.C, MeToauueckre?o
Kymaxos 20nocobus/Texanka/
AXO. Ko630Ba%
20M.0.MarepuainoBen
eane.MY nlInCP.2022
.pdf

7.3.1 IlepeyeHb MPOrpaMMHOro odecreyeHust

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 IlepedyeHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

7.3.2.1 | Yausepcurerckas nadopmarmonnas cucrema POCCUA (YUC POCCHA)

7.3.2.2 | HanimoHanpHas 3nekTponHast 6nbnuoreka HOb

7.3.2.3 | Hayunast snextponnas 6ubnuoreka eLIBRARY.RU

7.3.2.4 | UadopmarmonHas cucteMa "EnuHoe okHO JocTyna kK 00pa3oBaTeNIbHBIM pecypcam”

7.3.2.5 | OnexrpoHHas 6ubnuorexa bpI'y

7.3.2.6 | OnexTpoHHEIH Katanor oudiuotekn bpl'y

7.3.2.7 | «YHuBepcuTeTcKas oubnmoreka online»

7.3.2.8 | U3narenbcTBO "JIaHB" 3JIEKTPOHHO-OMOIHOTEUHAS CHICTEMA

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJITUHBI (MO YJISA)

2315 JlaGoparopust OcHoBHOE 000pyIOBaHNE:
MaTepuaoBECHHUS. - [Teus my¢ensuas SNOL 30/1100;
TepMuueckuii yyacTok - meus My¢enbHas SNOL 6.7/1300;

- mkad cymmsaslit CHOJI - 3,5;
- 1T K anekrporneyun II1-113;
- mkad BeITsHKHON HI1-M.

9. METOANYECKHUE YKAZAHUA JJISA OB YYAIOIIUXCA 11O OCBOEHHIO TUCIUMIIVIMHBI (MO YJIA)

TpeboBaHMS K 0(OPMIICHHIO OTIETOB IO BHITIOIHEHHUIO Ta0OPAaTOPHBIX paboT. BrimomHeHHBIE Ta00paTOpHBIE PabOTHI
oopmIIAIOTCS B BUIE OT4YETa Ha IUCTAaX Oernoit Oymarnu ¢opMaToM A4 1 BKITIOYACT CIIEAYIONINE Pa3/Aeibl: TUTYIBHBIH JIHCT,
3ajlaHue, pellleHue TpeOyeMbIX 3alaHUi U MOSICHEHUs K HUM, COZIepKalllie He0OXOIUMbIe YpaBHEHHS, BEIBOABI COOTBETCTBYIOIIUX
3aBHCHUMOCTEH, TEOPEMBI U PACUEThl, CONPOBOXKIAEMbIE TPEOYEeMbIMH TpadMIeCKUMH HII-TIOCTPALMSIMHU, PUCYHKAMU M YePTEKaMHU.
B xon1e oruera mabopatopHoii pabOTHI IPUBOIUTCS CIHCOK JIUTEPATYPHBIX HCTOYHUKOB, MCTIOJB30BAaHHBIX CTYICHTOM IIPH €€
BBIIIOJTHEHHUH, B TOM YHCJIE JaeTcst OnOauorpadust METOAMUECKHX yKa3aHui u mocobuii. [Ipy HanncaHuy TeKcTa OT4eTa
UCIIONB3YIOTCS YEPHUIIA CHHETO MIIM YEPHOTO 1[BETa, ITPH 0hopMIIeHHH IpadIuecKoro MaTepraa — IIpocThle KapaHAaly 1
YepTe)XHBIC TPUHAUISKHOCTH. VICTIoIp30BaHIe IIBETHBIX KapaHaalei u gpiaomactepoB He nomyckaercs. OpopmireHre Kak
TECTOBOM YacTH OTYETa, TaK M TPeOyeMbIX TpaMuecKUX MOCTPOCHHUI BEIMTOIHACTCS B COOTBETCTBUH ¢ TpebosanusiMu ECK]L
CTO 4.2-07-2008. ITpu opopMiIeHUN OTYETOB MPAKTUIECKUX PAOOT JIOMYCKAETCs MOJHOE WK YaCTHYHOE HcTonb3oBanue [I9BM.
Hcnonp3oBanue [I9BM He siBiisieTcss OCHOBaHHEM JIJIsl HAPYIICHUS WM HecoOmoaeHus TpeboBanuii u noioxenuit ECKJ] u CTO
4.2-07-2008.

OTuets! 1a00PaTOPHBIX PabOT, 0(OPMIICHHEIE HEOPEIKHO U O6€3 COOTIOICHNS IPEABABIAEMbIX K HUIM TPeOOBaHHUH, HE




paccMaTpuBarOTCs U He 3aCUUTHIBAtOTCA. OTueTsl, opopMiieHHBIE He B cooTBeTcTBHHU ¢ TpebosanusmMu ECKJl u CTO 4.2-07-2008,
HE TPOBEPSIOTCS M BO3BPALIAIOTCS CTYICH-TY JUIsl TepeoopMiIeHHs. BbINOIHEHHbBIE 1 COOTBETCTBEHHO O(OPMIICHHBIC OTUETHI
71a00paTOPHBIX PAbOT TOIDKHBI OBITH PEICTABICHBI TPEMOAABATENIO A PpoBepKH. [IpoBepka NpaBUILHOCTH BHITIOTHEHHS
71a00paTOPHBIX PabOT U 0OhOPMIICHNUS OTUETa OCYIIECTBIISCTCS B TCUCHHE CEMECTpa Ha Ay AUTOPHBIX 3aHATHIX WIN KOHCYJIBTAIHAX,
HPOBOANMBIX B COOTBETCTBUH C PACIIMCAHHEM PabOTHI IIPEIiojaBaTels.
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