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[Iporpammy coctaBui(n):
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Busuposanue PI1/] 1,151 ucioTHEHUSI B 0YepPeHOM Y4eOHOM roay

[Ipencenarens MK®
2025 1.

Pabouast mporpamMmMa nepecMoTpeHa, 00CykIeHa U 0H00peHa st
ucnosHeHus B 2025-2026 yyeOHOM roly Ha 3aceaHuH Kaheapbl
IMoxbeMHO-TPAHCIIOPTHBIX, CTPOUTENHHBIX H JIOPOKHBIX MAIIMH H 000PYI0BAHHUS

Buecens! nsmenenus/nononnenus (Ipunoxenue )

[Iporoxon ot 20251, Ne
3aB. kadenpoit

Buzuposanue PIIJ] 119 ucnonHeHns B o4epeHOM Y4eOHOM roay

IIpencenarens MK®
2026 .

Pabouvas mporpaMma nepecMoTpeHa, 00CyKJeHa H 0100peHa st
ucnoanenus B 2026-2027 yueOHoM roay Ha 3aceganun kaheapol
[onbeMHO-TPaHCIOPTHBIX, CTPOMTEIbHBIX M JOPOKHBIX MALLIMH H 000PY10BAHUA

Buecens! nsmenenus/nononnenus (Ipunoxenue )

[Iporokonm ot 2026 r. Ne
3aB. xaenpoit

BusupoBanue PI1/] 1,151 McioTHEeHUSI B 0YepeJHOM Y4eOHOM roay
IIpencenarens MK®

- 2027 .

Pabouas mporpamma nepecMoTpeHa, 00CykIeHa 1 ogo0peHa st
ucroinaenus B 2027-2028 yueOHOM roay Ha 3acenaHuu Kadeapsl
IMoxbeMHO-TPaHCHOPTHBIX, CTPOHTEIBHBIX H TOPOKHBIX MALIHMH W 000PY10BaHUS

Brecensl m3menenus/nonoxnenus ([Ipunoxenue )

IIpotokonm o 2027r. Ne
3aB. xathenpoit

BusupoBanue PI1/] 1,151 McioTHEHUSI B 0YepeHOM Y4eOHOM roay

[Ipencenarens MK®

2028 .

PaGoyast mporpamma nepecMoTpeHa, o0cykIeHa u ogoopeHa s
ucnonHenus B 2028-2029 yyeOHOM rofy Ha 3acegaHnuy Kadeapsl
IMoabeMHO-TPAHCTIOPTHBIX, CTPOUTEILHBIX U TOPOKHBIX MAIIIUH U 000PY10BaHUSI

Brecensl m3menenwust/ nononHenus ([Ipunoxenue )

IIpotoxom ot 2028 1. Ne
3aB. kadenapoit



1. HEJIX OCBOEHU A JUCHUIIINMHBI

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 NpeIBapUTEIbHOI MOATOTOBKE 00y4ar01erocs:
2.1.1 | ®uznka
2.1.2 | Xumus
2.2 | [ucuMIMHbI ¥ PAKTHKH, A8 KOTOPBIX OCBOEHUE IAaHHON AU CUMIIJIMHBI (MOIYJI) HEOOXO0IMMO KaK
npeauiecTBymoLIee:
2.2.1 | TexHonorust KOHCTPYKLHUOHHBIX MaTepUAIIOB

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

OIIK-1: CriocoGeH CTABHTH U pPelIATh HHKEHEPHBbIE H HAYTHO-TeXHUYECKHe 3a1a4n B cepe cBoeii mpodeccHoHATLHOI
JAeATeTbHOCTH W HOBBIX MEKIHCIMIIJIHHAPHBIX HATIPABJIEHUI ¢ HCTI0JIL30BAHUEM €CTeCTBEHHOHAYYHBIX, MATEMATHYECKUX
M TEXHOJOTHYECKHX 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 npuMeHsITh HHCTPYMEHTapuii popMaIn3anui HHKEHEPHbIX, HAYYHO-TeXHHYEeCKHX 3a/1a4,
HCIO0Jb30BATh NPHUKJIATHOE POrpaMMHoOe o0ecreyeHne P pacyeTe, MOAETUPOBAHNHI M MPOEKTHPOBAHMH TEXHHYECKUX
00bEKTOB H TEXHOJOTHYECKHX MPOLECCOB;

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 pe3yiabTare 0CBOCHUS TUCHUIIIMHbI 06yqalo1um”lc51 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 pasaenoB u | Cemectp /| YUacoB | Kommneren- | Jluteparypa | Uurte | [lpumeuanue

3AHATHSA 3AHATUSA TEeM Kypc 107040 PaKT.

Pazgen | Paznen 1. O6mas Teopus
CIJIABOB




1.1 Jlex MexaHuyeckue CBOMCTBA. OIIK-1 JI1.1J11.2 Jlexmus —
TexHonoruyeckue u OIIK-5 JI1.3J12.1 6ecena OIIK-
SKCILTyaTaIl[MOHHbIE CBOMCTBA. J12.2 1.1 OIIK-1.2
J12.4713.1 OIIK 1.3
OIIK-5.1
OIIK-5.2
1.2 Jlex [TpousBoacTBO cTanu OIIK-1 JIT.1J11.2 Jlexuus —
OIIK-5 JI1.3J12.1 6ecema OITK-
2.2 1.1 OIIK-1.2
J12.4J13.1 OIIK 1.3
OIIK-5.1
OIIK-5.2
1.3 Jlex JKenezoyriepoaucTsie CIUIABHI. OIIK-1 JI1.1J11.2 Jlexmus —
Cramu. YUyrynsl. CtpoeHue, OIIK-5 JI1.3J12.1 oecena OIIK-
CBO¥CTBA, KiaccuUKaIus J12.2 1.1 OIIK-1.2
J12.4713.1 OIIK 1.3
OIIK-5.1
OIIK-5.2
1.4 Jlex Tepmudeckas 00paboOTKH OIlIK-1 JIT.1J11.2 Jlexuus —
METaJUIOB. XWMHKO- OIIK-5 JI1.3J12.1 6ecema OITK-
TepMuUeckas 00paboTKa CTalu. 2.2 1.1
J12.4J13.1
1.5 Jlex IIBeTHBIC METALTBI U CILIABHI. OIIK-1 JI1.1 JI1.2 Jlexmus
CTpoeHue U CBOMCTBA. OIIK-5 JI1.3J12.1 6ecenaOIlK-
2.2 1.1 OIIK-1.2
J12.4J13.1 OIIK 1.3
OIIK-5.1
OIIK-5.2
1.6 Jlex Hemerannuueckue u OIIK-1 JIL.1J11.2 OIIK-1.1
KOMITO3UITMOHHBIC MaTePUaIbI OIIK-5 JI1.3J12.1 OIIK-1.2
J12.2 OIIK 1.3
J12.4713.1 OIIK-5.1
OIIK-5.2
1.7 JIab HcnbiTanue MeTaioB Ha OIIK-1 JI.1J11.2 Pa6ora B
TBEPAOCTb. OIIK-5 JI1.3J12.1 MaJbIxX
JI2.2J12.3 rpymnmnax
J12.4713.1 OIIK-1.1
OIIK-1.2
OIIK 1.3
OIIK-5.1
OIIK-5.2
1.8 JIab Uccnenosanne OIIK-1 JI1.1 JI1.2 Pabora B
MHKPOCTPYKTYPBI OIIK-5 JI1.3J12.1 MaJbIX
YIIEPOIUCTBIX CTaleH B J12.2J12.3 rpymnmnax
PaBHOBECHOM COCTOSIHUH. J12.4J13.1 OIIK-1.1
OIIK-1.2
OIIK 1.3
OIIK-5.1
OIIK-5.2
1.9 JIab Uccnenosanue OIIK-1 JI1.1J11.2 PaGora B
MHKPOCTPYKTYPBI UyTYHOB. OIIK-5 JI1.3J12.1 MaJbIxX
J12.2J12.3 rpymnmnax
J12.4J13.1 OIIK-1.1
OIIK-1.2
OIIK 1.3
OIIK-5.1
OIIK-5.2
1.10 JIa6 Hccnenosanue OIIK-1 JI1.1 J11.2 Pa6ora B
MHKPOCTPYKTYPBI OIIK-5 JI1.3J12.1 MaJIbIX
YIJIEPOAUCTBIX CTaJIEH MOCIIe J12.2J12.3 rpymmnax
TepMO0OpabOTKH. JI2.4J13.1 OIIK-1.1
OIIK-1.2
OIIK 1.3
OIIK-5.1

OIIK-5.2




1.11 JIa6 Tepmudeckast 06paboTka 3 4 OIIK-1 JI1.1J11.2 1 Pa6ota B
YIIEPOAUCTOM cTaIn OIIK-5 JI1.3J12.1 MaJIbIxX

J12.2J12.3 rpymnmax

J12.4713.1 OIIK-1.1

OIIK-1.2

OIIK 1.3

OIIK-5.1

OIIK-5.2

1.12 JIab Uccnenosanue 3 2 OIIK-1 JI1.1 JI1.2 1 Pabora B
MHUKPOCTPYKTYPbI OIIK-5 JI1.3J12.1 MaJIbIxX

JIETUPOBaHHBIX CTalIeH JI2.2J12.3 rpynmnax

J12.4713.1 OIIK-1.1

OIIK-1.2

OIIK 1.3

OIIK-5.1

OIIK-5.2

1.13 JIab Uccnenosanne 3 2 OIIK-1 JI1.1 J11.2 0 OIIK-1.1

MHUKPOCTPYKTYPBl MEIH U €€ OIIK-5 JI1.3J12.1 OIIK-1.2

CIUIaBOB J12.2J12.3 OIIK 1.3

J12.4713.1 OIIK-5.1

OIIK-5.2

1.14 Cp IMonroToBka K 1a0OpaTOPHBIM 3 12 OIIK-1 JIT.1J11.2 0 OIIK-1.1

paboTtam. OIIK-5 JI1.3712.1 OIIK-1.2

J12.2J12.3 OIIK 1.3

J12.4J13.1 OIIK-5.1

OIIK-5.2

1.15 3auér |IloaroroBka K 3K3amMeHY 3 26 OIIK-1 JI1.1 JI1.2 0 OIIK-1.1

OIIK-5 JI1.3712.1 OIIK-1.2

JI2.2J12.3 OIIK 1.3

J12.4J13.1 OIIK-5.1

OIIK-5.2

5. OBPABOBATEJIBHBIE TEXHOJIOI'MH

OO6pa3oBarelbHbIE TEXHOJIOTHH C UCTIONB30BAaHIEM aKTHBHBIX METOJIOB 0O0yUYeHHUS (JIeKIHs — Oecena)

TpaﬂI/IHI/IOHHaﬂ (perOZ[yKTI/IBHaﬂ) TCXHOJIOIHUA (HpCHOZ[aBaTeJ'IL 3HAaKOMUT 06yqa}011mxcsi C IMOPAAKOM BBIITOJTHCHUA 3aJaHUs,

HaOJIO/IaeT 32 BHIMOIHEHUEM U MIPU HEOOXOJMMOCTH KOPPEKTHUPYET paboTy 00ydarommxcs)

TexHoIOrMs TUCTAHIIMOHHOT'O 06y‘{€HI/I${ (HonyquHe 06p8.30BaT€J'IBHI>IX ycayr 0e3 moceeHus YHUBEPCUTETA, C IOMOIIBIO

COBPEMEHHBIX CHCTEM TEJIEKOMMY-HHUKAIUH (JIEKTPpOHHAs TTouTa, IHTepHeT 1 Ap.))

TexXHOMOTHs KOJJICKTHBHOTO B3aMMOJCHCTBHS (PaboTa B MAJIBIX TPYIIIaX) (CAaMOCTOSATEIBHOE H3YUYCHHE O0YYarOIIMHUCS HOBOTO

MaTtepuralia HoCpCACTBOM COTPYAHHUYCCTBA B MAJIbIX I'pyIIax, 1a€T BO3MOXXHOCTb BCCM yHaCTHHUKAM y4aCTBOBATh B pa60Te,

TMPAKTUKOBATH HABBIKA COTPYAHUYCCTBA, MEKIITMIHOCTHOTO O6HICHI/IH)

6. ©OHJI OLIEHOYHBIX CPEJICTB

6.1. KoHTpoOJIbHBIE BONPOCHI U 3aaHUS

L BOHpOCLI " 3aJaHusA U1 TEKYIICTO KOHTPOJIA

JlabopatopHas pabota 1 "UICIIBITAHUE METAJIJIOB HA TBEPJOCTB"

3ananue u [Topsa0K BBITOIHEHHUS:

1. IIpon3BecTy UcHbITaHUE HA TBEPIOCTH 110 bpuHEITI0 00pa3oB U3 CTANN U YyTyHa.
2. Onpenenuts TBEPLOCTS.

3. IIpousBecTH UCTIBITaHKE HA TBEPAOCTH 110 PokBemIy 006pa31ioB U3 cTall B OTOXOIKEHHOM U 3aKaJEHHOM COCTOSHHU.

4. OnpeaenuTh TBEPAOCTb.

5. IlepeBectn 4ncna TBEpAOCTH 10 POKBEIITY B UmciIa TBEpAOCTH 110 BprHemo, moas3ysacsk TabiumaMu.
6. CocTaBUTb OTCYET.

Bonpocs! 115t 3a1uThl 1a00paTopHON paboThI

1. Yro Takoe TBEpAOCTh?

2. Kakue MeTo/ibl U3MEPEHUS TBEPAOCTHU BBl 3HAETE?

3. Kax nmpoBoasT u3MepeHue TBepaocTy no bpuneno?

4. M3 xakux ycnoBHil BEIOMpaeTCs JUaMeTp IapuKa NpU UCTbITa-HUM Ha TBEPIOCTh o bpunenno?

5. Ilpumep 3anucu tBeprocty 1o bpunemno?

JlaGoparopHas pa6ota 2 "METAJIJIOTPAOGUYECKHUI AHAJIM3 METAJIJIOB U CITJIABOB"




3agaHue U MOPSIIOK BBITIOJIHEHUS:

1. 3apucoBath U 1aTh XapaKTEPUCTUKY CTPYKTYP MAaKPOLLTU(POB KOJUICKI[HH.

2. I3yuuTh ycTpOHCTBO MUKPOCKOIIA.

3. IIpousBecTu HACTPOUKY MUKPOCKOIIA.

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

Bomnpocs! s 3amuTs! 1abopaTopHOH paboThI

1. UTro NOHUMAIOT IO CTPYKTYpOii?

2. Kakoe Ha3BaHHE HOCUT HUCCIIEIOBAaHUE CTPOCHUS METAIIOB NpH yBesnnueHuu 10 80 pa3?

3. Kakoe Ha3BaHKe HOCUT UCCIICIOBAaHUE CTPOCHUS METAIUIOB TIpH yBenm4eHuu oT 80 1o 2000 pa3 u 6onee?
4. T'ne v ¢ KaKko# LeNbI0 MPUMEHSIOT MaKpOaHAIHN3 U MAKPOAHAIN3?

5. Kakue cymecTByrOT METOABI IPUTOTOBICHUSI MUKPOLIUTH(OB HEOONBIINX pa3MepoB?

Jlabopatopnas padora 3 "IUATPAMMA COCTOSHUS CITJIABOB XEJIE3A C YTJIEPOJOM"
3agaHue U MOPSIOK BBIIOIHEHUS:

1. Beryeptuts B Macmrabe AuarpaMmy COCTOSIHHS JKeJIe30-1IEMEH "THT.

2. [MocTpouts kpuBbie oxnaxaeHus aius cruasos 11, 11, V u VI

3. [IpousBectn pazbop ITHX CIUIABOB IO CXeMe, IPUBEACHHON B TaHHOH padoTe st crutaBoB [ u 1V.
4. JInst KaXKI0TO CIIaBa MPUBECTH CXEMbI U3MEHEHHS CTPYKTYP IIPU OXTaXKICHUH.

Bompocs! 1u1st 3a1uTh 1a00paTopHOit padoThI

1. Kaxwue ammoTporigeckre MOIU(GHUKAIINN HMEET YHCTOE JKeJle30 U B YeM UX pa3indne?

2. Kaxue a3l BCTpeyaroTCs B KeNe30yTIePOAUCTHIX CILIaBax?

3. UeM oTanyaeTcs IBTEKTOMHOE MPEBPALIEHUE OT IBTEKTHUECKOT0?

4. Kaxkas ¢a3a nepBHYHO KPHCTAJUTU3YETCS B JOIBTEKTHIECKHUX OCIIBIX TyTyHax?

5. Uem otnmgaeTcs eneOypHuT BTOPHUIHBINA OT JTe1e0ypruTa IepBUIHOTO?

JlaGopatopnas pa6ora 4 "UCCJIEJJOBAHUE MUKPOCTPYKTYPBI YIJIEPOJUCTBIX CTAJIEM B PABHOBECHOM
COCTOSAHUI"

Bomnpocs! ms 3anuTs! 1abopaTopHOM paboTh

1. HazoBure CTpyKTYpHBIE COCTaBIISIIOIINE CTaIIH.

2. [laiiTe onpeziesieHue CTPYKTYp ayCTEHUTA U MEPIINTa.

3. Ha3oBurte conepkaHue yriepoja B LIEMEHTUTE U MIEpIIUTE.

4. Tlpu kako# TemnepaType B ayCTEHUTE MOXKET PACTBOPUTHCS MAaKCUMaJIbHOE KOJIMYECTBO yriepoa?

5. B ueM paznuine Mexly TEXHHYECKAM JKEJIC30M U CTaNIbIO [0 COCTaBY?

Jlabopatopnas pabdota 5 "UCCIIEJOBAHUE MUKPOCTPYKTYPbBI UYTYHOB"

3agaHue ¥ MOPSIIOK BBHITIOIHCHUS:

1. PaccMoTpeTh o1 MUKPOCKOIIOM ¥ 3apHUCOBATh CTPYKTYpY 0€II0—TO, Ceporo, BEICOKOMPOYHOTO M KOBKOTO YyTYHOB IO TPABICHHS
W TI0CTI€ TPaBJICHHA. YKa3aTh CTPENKAaMH Pa3IHIHBIE CTPYKTYp-HBIC COCTaB JISIOIIIE.

2. CrenaTh BBIBOJIBL.

3. CocTaBUTH OTYET.

Bomnpocs! s 3amuTs! 1abopaTopHOH paboThI

1. UeM 00yCIOBIIEHO pa3iudue CBOUCTB OENBIX, CEPBIX, BBICOKO-TIPOYHBIX U KOBKUX TyTyHOB?
2. B yeM oTiIMYME KOHCTPYKIIMOHHOTO YyT'yHa OT CTain?

3. ITo KakuM IPUHIIAIIAM ITPOU3BOANTCS KIIACCH(UKAIINS TyTyHOB?

4. HazoBuTe CTpyKTYpBI UyT'YHOB.

5. MapKupoBKa ceporo, KOBKOro, BRICOKOIIPOYHOIO YyT'YHOB.

JlaGoparopras pabora 6 "TEPMHUUYECKASI OSPABOTKA YIJIEPOMCTOM CTAJIN"

3agaHue U MOPSIOK BBHIIOJIHEHUS:

1. Onpenenuts TBEPOCTH 0OPA3LOB B UCXOJHOM COCTOSIHMM Ha npubope PokBensia BaaB/In-BaHUEM CTAIBHOTO MIApHUKA.

2. ITomecTnTh 6 00pA3IOB B HArpEBaTEIBHYIO [T€Yh U BEIACPKATH HEOOXOIMMOE BPEMSL. .

3. Oxmazuts 3 obpasna B Bojxe, | B Macie, | Ha Bo3myxe U | BMecTe ¢ BBIKIIOYEHHOM MEYbIO.

4. OnpenenuTs TBEPAOCTb 00pa3LioB Ha Mpudope PokBesia BraBinBaHueM alnMazHOro KoHyca. [logydeHHble JaHHbIE TBEPAOCTH
NIEPEBECTH Ha TBEPAOCTH 110 bpunesto.

5. TToctponTs rpaduk M3MEHEHHUS TBEPIOCTH B 3aBHCUMOCTH OT CKOPOCTH OXJIAXKICHHUS.

6. Tpu o6pa3na, 3akaleHHbIe B BOJE, HOABEPrHYTh OTIycKy mpu Temmepatype 170L1C, 35001C, 550L1C ¢ BBLAEPKKOIl B Ieun B
TedeHuH 30 MHH. ¢ OCTIEIYIOIUM OXJIaX/I€HUEM B BOJIE.

7. 3a4uCTUTB TOPIIBI 00PA3IOB M 3aMEPHUTH TBEPAOCTh Ha MprOope PokBesuia BOaBIMBaHHEM aJ-Ma3HOTO KOHYcCa.

8. IToctpounTs rpaduk M3MEHEHHUSI TBEPIOCTH B 3aBUCUMOCTH OT TEMIIEPATypPhI OTITYCKA.

9. CocTaBUTH OTYET.

Bompocs! st 3ammTsl 1abopaTopHON paboThI

1. B 4eM CymIHOCTh ¥ Ha3HAUYEHHUE TEPMHUUECKOW 00pabOTKH cTa-u?

2. YTo mpeAcTaBIsIIOT co00M CTPYKTYpHI, 00pasyromyecs Ipu pac-maje aycTeHuTa?

3. Kakoii Buj TepMudecKkoil 00paboTKH MPUBOIUT CTallb B PABHO-BECHOE COCTOSIHHE?

4. Kaxwue criTaBbl MOKHO YIIPOYHSITE ITyTEM TePMUUIECKOit 00pa-60Tku?

5. Kakue nmonydarorcs CTpyKTYphI IIPH OT)KUTE, HOpMaIM3aliY, 3aKajike U oTiycke? Kak U3MEeHSI0TCS MeXaHH4YecKie CBOICTBa
craneit?




JlabopatopHas pa6ota 7 "MUCCJIEJJOBAHUE MHUKPOCTPYKTYPhI YIJIEPOJUCTBIX CTAJIEN ITOCJIE
TEPMOOBPABOTKU"

3agaHue U MOPSIOK BBHITIOJHEHNUS:

1. IToay4uTh KOMJIEKIMIO HITHU(OB.

2. V3y4nTb 1 3aprCcOBaTh CTPYKTYPBI CTAJICH ITOCIIE Pa3IMYHBIX BUJOB TEPMHYECKOH 00paOOTKH.

3. ConocTaBUTh TaHHBIE MAKPOAHAIIN3a C PSKUMOM TEPMUYECKOH 00paboTKH.

4. CocTaBUTH OTHET.

Bompocs! 1u1st 3a1uThl 1a00paTopHOit paboTh

1. Yem oTnuuaeTcs OTIYLIEHHBIH MAPTEHCUT OT MAPTEHCUTA 3a-KaJIKU?

2. N3penus u3 cranu 45 OblIM TeperpeTsl Ipu 3akanke. Yto takoe mneperpeB? Uem oH BpeAeH U KaK UCIIPABUTH 3TOT AedexT?
3. YeM oTAMYAIOTCS COPOUT U TPOOCTUT OTITyCKa?

4. IToueMy He IPUMEHSAIOT HEMOIHYIO 3aKaJIKy Ul I09BTEKTOMI-HBIX CTanen?

5. IloueMy He NPUMEHSIOT MOJIHYIO 3aKaJKy JJIs 3a9BTEKTOMIHBIX CTalei?

Jla6opatopHas padota 8 "UCCJIEJJOBAHUE MHUKPOCTPYKTYPhI JIETMPOBAHHBIX CTAJIEI"
3amaHue ¥ MOPSIOK BBHITIOIHEHNUS:

1. ITomy9InTh KOJUIEKIHIO UK (OB JICTHUPOBAHHBIX CTaJIeH.

2. 3yuuThb U 3apuCcOBaTh CTPYKTYPY JETUPOBAHHBIX CTalel. YKazaTh CTpeIKaMy pa3IHyHble CTPYKTYpHbIEe cocTaBistonye. [loxg
KaK/IbIM PUCYHKOM YKa3aTh MapKy CTalld ¥ TEPMHUYECKYIO 00-pabOTKy, KOTOPOI OblIa OBEPTHYTa CTAb.
3. Caenatb BEIBOABIL.

4. CocTaBUTH OTHET.

Bompocs! 1u1st 3a1uThl 1a00paTopHOit paboTh

1. OcHOBHOE NPEUMYILECTBO JIETHPOBAHHOH CTaJIU 110 CPAaBHEHUIO C YIIIEPOIUCTON?

2. Kax u3MeHSI0TCS CBOICTBA ClTany py K00aBICHUN HUKETS?

3. Kakue ¢a3bl BcTpeyaroTcs B JIETHPOBAHHBIX CTaAX?

4. Kakue nerupyromnye 31eMeHThl yBEIUYUBAIOT YCTONUUBOCTD ay-CTEHUTA?

5. Yem nermpoBaHHBIH (GeppHT KpHcTAIUIOrpaUIeCKN OTIUIACTCS OT 00BI9HOTO (eppura?

Jlabopatopnas padora 9 "MCCJIEJJOBAHUE MUKPOCTPYKTYPLI MEJIN U EE CIIJTABOB"

3amaHue ¥ MOPSIOK BBITIOIHEHUS:

1.ITomy4YnTh KOJUIEKIHIO MITH(OB.

2.PaccMoOTpeTh o1 MUKPOCKOI M 3apHCOBATh CTPYKTYPBI H3y4aeMbIX CILJIABOB.

3.0xapakTepu3oBath (a3bl H CTPYKTYPHBIC COCTABIISIONINE H3yYaeMBIX CIUIaBoB. Eciii HaOmroqae-Mas CTpyKTypa OTIIMYacTCs OT
CTPYKTYPBI, 0KHIaeMOM Ha OCHOBAHHWH JTHarPaMMBI COCTOSIHUS, TO HEOOXOANMO yKa3aTh IPUIHHY 3TOTO HECOOTBETCTBHUSI.
4.CocTaBHUTh OTYET.

Bormpocs! st 3ammtel 1abopaTopHOW paboThI

1. Brnaromapst 4eMy MeZb U CIUTaBBI Ha €€ OCHOBE HAIIUTH IIMPOKOE MTPUMEHEHHE?

2. Kak BnusitoT IpyMecu Ha CBOWCTBA Meau?

3. Ha kakue rpynmsl JejsiT MEeHbIEe CIUIaBbl?

4. IlpnurHa KPaCHOJIOMKOCTH MeIn?

5. Ilo xakuM IIpU3HAKaM pa3Iu4yaroT JaTyHu?

II. OTtuer no mabopaTopHbIM paboTam

6.2. Tembl NUCBMEHHBIX PadoT

Y4eOHBIM IJTAHOM HE MPEIyCMOTPEHO

6.3. @oH/1 O1IEHOYHBIX CPEACTB

I. Borpocs! k 3auery

1. MexaHn9eckue CBOHCTBA METAUIOB (IIPOYHOCTH, INIACTHYHOCTD, YAApHas BA3KOCTh, TBEPIOCTh, BRIHOCIHBOCTE), METOIBI UX
OIIpeIeIeHHs.

2.0cHOBHBIE METO/IbI UCCIIEOBAHUS CTPYKTYPBI MATEPUAIIOB.

3. THIIBI KPUCTAIUIMIECKHIX PEHIETOK METaUIOB. JledeKThl cTpoeHHs KpUCTAINIOB (TOUSUHBIE, INHEHHBIC, 0OBEeMHBIE).
4 TTonmumopdusm xernesa.

5.HcnplTaHne METAUIOB Ha PacTsKEHHE.

6.McnpiTaHns METANIOB HA TBEPAOCTh

7.XapaKkTepuCTHKa OCHOBHBIX (a3 M MeXaHH4IecKnX cMecei (a3 B quarpamme Fe-Fe3C.

8. Kpucrannuszanus 103BTeKTOMAHBIX cTanei (mo aquarpamme Fe-Fe3C).

9.Kpucrannuzanus 3BTeKTOUAHON cTanu (1o nuarpamme Fe-Fe3C).

10.Kpucramm3sanus 3a3BTeKTOMAHBIX cTaed (o auarpamme Fe-Fe3C).

11.Kpucrammu3anus GeIbIX JOIBTEKTHUECKAX IyryHOB (1o guarpamme Fe-Fe3C).

12 Kpucrammuzanus 6esoro sBTeKTuueckoro yyryHa (no auarpamme Fe-Fe3C).

13.Kpucrammm3anus 6eNbIx 3a3BTeKTHYSCKIX YyryHOB (1o auarpamme Fe-Fe3C).

14.Bunsl TepMugeckoii 00paboTKH cTaneil. Bimsane Tepmudeckoir 00pabOTKH Ha MEXaHHYECKHUE CBOMCTBA CTANIH.
15.Teopust Tepmudeckoit 06pabOTKH (OCHOBHBIE TIPEBPAIICHUS B CTANIN IIPU HArPeBe U OXJIAKICHUH).

16.0TxuUT, BUIBI OTKHUTA.

17.Hopmanu3zanusi.




18.3akanka (mosHas ¥ HETOIHAs).

19.0Tyck yriaepoaucToi craiu, BUIbI OTITYCKA.

20.XuMuKO-TepMUIecKas 00paboTKa: IIeMEHTaIus, a30THPOBAHHE.

21 Knaccu¢uxaus cTajieii: o XUMHIECKOMY COCTaBY; IO COAEPKAHUIO YIIIEpo/a U JICTHPYIOMINX HJIEMEHTOB; IO CTCTICHH
PACKUCIIEHHUS; 110 KaUeCTBY; MO CTPYKType; MO MPOYHOCTH U MO HA3HAUEHHUIO.

22.BausHue yriaepoaa u MOCTOSHHBIX IPUMeECEH Ha CBOMCTBA YTI€pPOAUCTBIX CTaeH.
23.YT1aepoancTsie CTalld OOBIKHOBEHHOTO KadecTBa. Y TJICPOJUCTHIC KAUeCTBEHHbIE CTAIIH.

24 .BnusHue NEerupyoIMX JIEMEHTOB Ha CBOMCTBA JISTHPOBAHHBIX CTaJleH.
25.Knaccudukanust ”HCTpYMEHTaIbHBIX JIETHPOBAHHBIX CTallel, IPUMEHECHHE.
26.1lemenTyembie cTany. YIydiiaemMble CTaJH.

27 .PeccopHo-npyxuHHbIe cTany. [1lapukonoJIIMIHUKOBBIE CTAIH.

28 Uyrynsl. Knaccuduxanus, ctpykrypa, cBoiictBa. Mapkuposka o I'OCT.
29.MexaHn4ecKue CBOWCTBA YyTryHOB. BiinsiHue npuMeceil Ha CBOWCTBA UYT'YHOB.

30.Menp u ee cBoiicTBa, IpuMeHeHHe, Mapkuposka o 'OCT.

31.JIatyHb U ee CBOMCTBA, IPUMCHEHHE, MapPKUPOBKA.

32.bpoH3a u ee cBoiicTBa, IpHUMEHEHHE, MAPKUPOBKA.

33.AmoMuHMH U €ro CBONCTBA, NpuMeHeHue, Mmapkuposka 1o I'OCT.

34.AmomunneBsle crutaBsl. Kimaccudukanus, cBoicTBa, MpuMeHeHne, Mapkuposka 1mo 'OCT.

II. Tects! k 3auety
Bapuanros 5. B kaxxgoM Bapuante 1o 20 TeCTOBBIX 3aaHUM.

6.4. IlepeyeHb BHIOB OLEHOYHBIX CPEICTB

Bompocs! 1 3aaHus A TEKYIEro KOHTPOJIA.
OTuyeT o 1abopaTopHBIM padoTam.

Bomnpocsl k 3a4ery.

TecTsl K 3a4ery.

7. YAEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECHIEYHEHUE JUCIIUITIJIMHBI (MO YJISA)

7.1. PexomMeHnayemast 1uTeparypa

7.1.1. OcHoBHasI TUTEpPaTypa

ABTOpBI, 3arynaBue WznarensctBo, | Komn-Bo Om. agpec
JI1. | Connuen MarepuanoBeneHne: YUeOHHK IS By30B CaHkT- 50
1 [IOIIL, ITetepOypr:
Ipsxun E.N. XUMU3 AT,
2007
JI1. |Terpman A. MarepuanoBenenne. TeXHOIOTHA KOHCTPYKIMOHHBIX Cankr- 1 https://e.lanbook.com/
2 |A MaTepraoB: YIeOHHUK JUIS BY30B IetepOypr: book/292859
Jlann, 2023
JI1. | Tetbman A. Marepuaisl 1 COBpPEMEHHBIX KOHCTPYKLUH ¢ CaHKT- 1 https://e.lanbook.com/
3 | A, Ilanexa B. | MICKYCCTBEHHBIM UHTEIICKTOM: YUSOHUK JIJISI By30B IMetepOypr: bo0k/295949
A, Jlans, 2023
Bacunbena A.
B.
7.1.2. Jlono/iHUTE IbHAS JIUTEPATypa
ABTODHI, 3ariaBue W3narenscTBoO, Koi-Bo 5. azpec
JI2. | Cunbman MarepuasnoBeieHue: yaeOHOe mocooue sl By30B Mockaa: 10
1 |T.H. Axanemus, 2010
JI2. | CamryroB C. | MarepuanoBenerue: yaedHoe mocooue Cankr- 1 https://e.lanbook.com/
2 |B. ITetepOypr: book/168740
Jlans, 2021
JI2. | Ko630oBa MarepuanoBeieHUE : Tab0PaTOPHBIN MPAKTHKYM Bpatck : bpI'VY, 1 https://ecat.brstu.ru/cat
3 |U.0, 2020 alog/Yuebun1e%20u%
Pynumuna 20yuebHo-
AlO. MeToandeckneYo
20mocodus/TexHuka/
Ko63082%2011.0.%
20MarepuanoBeieHue
JII1.2020.pdf
JI2. [ 3emckoB 0. | MartepuanoBenenue: yueOHoe mocodue CaHkT- 1 https://e.lanbook.com/
4 (IL ITetepOypr: book/206225
Jlann, 2022

7.1.3. MeTonuueckue pa3padoTKku




ABTOpBL, 3armaBue Wsnarenscto, | Kon-Bo Omn. agpec
JI3. | Ko630Ba MarepuanoBeeHue: METOANYECKUE YKa3aHUS IS Bpatck: Bpl'Y, 1 https://ecat.brstu.ru/cat
1 [HN.0., MIPAKTUYECKON U CaMOCTOSITENbHOM PabOThI CTYA€HTOB 2022 alog/Y4ebnp1e%20u%
Pynummaa 20y4eOHo-
JI.C, MeToandeckueYo
Kynakos 20nocobus/Texuuka/
AlO. Ko0630Ba%
201.0.Marepuanosen
eane. MY al1uCP.2022
pdf
7.3.1 IlepevyeHnb MpOrpaMMHOro odecredyeHust
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-Jloroc
7.3.2 TlepevyeHb HUHGOPMALUOHHBIX CIIPABOYHBIX CHCTEM
7.3.2.1 | YauBepcurerckas nadopmarmonnas cucrema POCCUA (YUC POCCHA)
7.3.2.2 | HanmoHanbHAas anekTpoHHas onbnnorexa HOb
7.3.2.3 | Hayunas snexrponHas oubnmoreka eLIBRARY.RU
7.3.2.4 | DnextponHas oudauoteka bpl'y
7.3.2.5 | DnekTpoHHBIH Katanor oudnuoreku bpl'yY
7.3.2.6 | «YHHBepcuTeTcKas 6ubnuoreka online»
7.3.2.7 | U3patensctBO "JlaHB" 351€KTPOHHO-OMOIHOTEHAS CHCTEMA
8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUMIIJIMHBI (MO YJIS)
Aynuropus Haznauenune OcHaleHue ay JuTOpHn Bun 3anatus
2315 JlaGopartopus OcHoOBHOE 000pyI0BaHHE:
MaTepHATOBEICHHS. - [Teus my¢emsnas SNOL 30/1100;

Tepmuueckuil y4acTok - meus My¢ensHast SNOL 6.7/1300;
- mxa¢ cymmisHbi CHOJI - 3,5;
- T K anexrporeun LIIT-113;

- mKkag BHITSDKHOM 1111-M.

9. METOANYECKHUE YKA3AHUA JJISA OBYYAIOIIIUXCSA 11O OCBOEHUIO JUCIUITJIMHBI (MO YJISA)

TpeboBaHMA K 0(OPMIICHHIO OTIETOB MO BBIIOIHEHUIO Ta00OPATOPHBIX PaboT. BeimomHeHHBIE Ta00paTOpHBIE PAOOTEI
oopMIISIOTCA B BUIE OTYETa Ha JucTax Oenoi Oymaru gpopmatom A4 1 BKITIOUAET CIEAYIOIINE pa3esibl: TUTYJIbHbIH JIHCT,
3a7aHKe, peleHe TpeOyeMbIX 3alaHNH 1 MOSICHEHUSI K HUM, COJIepXKalllie HeOOXOAUMbIE YPaBHEHUS, BEIBOIBI COOTBETCTBYIOIIUX
3aBHCHIMOCTEH, TEOPEMBI M PacUeThl, COIPOBOXKIaeMbIE TPeOYeMBIMH IpaMIECKUMH HII-TIOCTPAIMAMHE, PUCYHKAMH U YepTEKaMH.
B koHIie oTdeTa 1abopaTopHON PabOTHI IPHBOAUTCS CIIUCOK JIUTEPATyPHBIX HCTOYHUKOB, UCTIONB30BAHHBIX CTYIEHTOM IIPH €€
BBITIIOJIHEHHH, B TOM YHCIIE AaeTcst Onbnmorpadus METOqUIEeCKUX yKa3aH!H 1 mocobuid. [Ipu HanucaHuu Tekcra otyera
HCTIONB3YIOTCS YePHHUIIAa CHHETO HIIM YEePHOTO [(BETa, IIPU 0(OPMIICHHH IpaduecKoro MaTepraia — IPOCThIe KapaHIalIi 1
YepTeKHBIC IPUHAUISKHOCTH. VICII0Ib30BaHIe IIBETHBIX KapaHaammei u ¢praomactepoB He pomyckaercs. OdopmiieHre Kak
TECTOBOW YaCTH OTYETa, TaK U TpeOyeMbIX TpauUecKux MOCTPOEHHI BHIMOIHIETCS B COOTBETCTBUH ¢ TpeboBanusmu ECKJ u
CTO 4.2-07-2008. ITpu opopMIICHUH OTYETOB MPAKTUICCKUX PAbOT IOMYCKACTCS TOJTHOE WM YaCTHIHOE HCIoib3oBanue [I9BM.
Hcnomne3osanne II9BM He sBsieTCst OCHOBaHHMEM JUIS HAPYIICHHUS WK HecoOroieHns TpeboBanuii n nmonoxennit ECK/l u CTO
4.2-07-2008.

OrtueTsl J1aGOpaTOPHBIX PabOT, 0OpMIICHHbIE HEOPEXKHO U 63 COOIIOICHHS IPEABSBIIEMbIX K HUIM TpeOOBaHUH, HE
paccMaTpuBaroTCs M He 3aCUUTHIBAIOTCA. OTYeTHl, 0opMIIeHHBIE He B cooTBeTCcTBHH ¢ TpebosanmsiMu ECKJ] u CTO 4.2-07-2008,
HeE MPOBEPSIOTCS U BO3BPAIAIOTCS CTYACH-Ty A HepeodopMiieHns. BeImoTHEHHbIE ¥ COOTBETCTBEHHO 0()OPMIICHHBIE OTYETHI
71a60PaTOPHBIX PAOOT NOIKHBI OBITH IPEICTABIEHBI IPEMNOAaBaTENI0 A MpoBepky. [IpoBepka NpaBUIbHOCTH BBIMOTHEHUS
71a00paTOPHBIX PaboT 1 OOPMIICHHUSI OTYETA OCYILECTBISIETCSA B TEUEHHE CEMECTpa Ha ayANTOPHBIX 3aHATUSX WIH KOHCYJIbTalUsX,
MPOBOIMMBIX B COOTBETCTBHH C PACIMCAHUEM PaOOTHI IIPEIOAaBaTels.
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