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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 JKenezoyriepoaucTsie CIUIABbI. 1 OIIK-1 JI1.1 1 Jlexmus —
Cramu. YUyrynsl. CtpoeHue, OIIK-5 JI1.2J12.1 Mpe3eHTaLUs
CBO¥CTBA, KiaccupUKaIus JI2.2J13.1 OIIK - 1.1
1.2 Jlex Tepmuaeckast 00paboOTKH 1 OIIK-1 JI1.1 0
METaJJIOB. XUMUKO- OIIK-5 JI1.2J12.1
TepMHYecKas 00pabOTKa CTaNu. 2.2
1.3 JIab HcnblTanne METaIOB Ha 0,5 OIIK-1 JI1.1 0,5 Pabora B
TBEPIOCTE. OIIK-5 JI1.2J12.1 MaJIBIX
JI2.2J12.3 rpymnmnax
OIIK-5.1
1.4 JIab Uccnenosanue 0,5 OIIK-1 JI1.1 0,5 Pa6ota B
MHKPOCTPYKTYPBI UyTYHOB. OIIK-5 JI1.2J12.1 MaJbIX
J12.2J12.3 rpymnmnax
OIIK-5.1
1.5 JIab Tepmuueckas o6paboTka 1 OIIK-1 JI1.1 1 Pabota B
YTJIEPOJUCTON CTalIN OIIK-5 JI1.2J12.1 MaJIbIxX
JI2.2J12.3 rpymnmnax
OIIK-5.1
1.6 Cp [oxnroTtoBka K 1a00paTOPHBIM 64 OIIK-1 JI1.1 0 OIIK - 1.1
paboTtam. OIIK-5 JI1.2J12.1
J12.2J12.3
1.7 3auér |IloaroroBka K 3aueTy 4 OIIK-1 JI1.1 0 OIIK - 1.1
OIIK-5 JI1.2J12.1
J12.2J12.3

5. OBPABOBATEJIBHBIE TEXHOJIOI'MH

OﬁpaSOBaTCJ’ILHHe TEXHOJIOTHUU C UCIIOJBb30BAHUEM aKTUBHBIX MCTOJ0B 06y‘{CHI/Iﬂ (J'IeI(I.II/IH - 6606,[[3.)

TpanuunoHHas (pernpoayKTHBHAS ) TEXHOJOTHS (IIPEIOIaBaTellb 3HAKOMUT 00YYAIOIIUXCS C TIOPSAKOM BBIMIOJIHEHHS 3a1aHHU,
HaOIOaeT 3a BBIIOJIHCHHEM H IIPU HEOOXOIMMOCTH KOPPEKTHUPYET paboTy 00ydarommxcs)

TexHOJOTHA AUCTAaHIMOHHOTO 00yUeHHs (TIoTyueHHe 00pa3oBaTeIbHbIX YCIYT 0€3 MOCEUIeHNs] YHUBEPCUTETa, C TIOMOLIBIO
COBPEMEHHBIX CUCTEM TEJIEKOMMY-HHUKaLUU (JIEKTpOHHAs nourta, IHTepHeT U Ap.))

TexHOJ0THs KOJUIEKTUBHOTO B3aUMOAEHCTBHSA (paboTa B MaJIbIX IpyMIax) (caMOCTOATENIbHOE U3yUeHHE 00YIalOLIMHUCS HOBOTO
Marepuaia HOCPEACTBOM COTPYIHHYESCTBA B MaJBIX IPYIIIAX, JaeT BO3MOXKHOCTh BCEM YYaCTHHKAM y4acTBOBAaTh B padore,
MPAaKTUKOBATh HABBIKH COTPYIHUYECTBA, MEKITHIHOCTHOTO OOIIICHN)

6. POH/1 ONEHOYHBIX CPEICTB

6.1. KoHTpoO/IbHBIEC BONIPOCHI U 3aJaHUS

I. Bonpocsl 1 3a1aHus 11 TEKYLIETO0 KOHTPOJLS

Jlabopatopnas padota 1 "UCIIBITAHUE METAJIJIOB HA TBEPOCTB"

3ananue u [lopsaoK BBIIOIHEHUS:

1. ITpou3sBecTH UCTIBITaHUE HA TBEPAOCTH 110 bpruHemTo 06pa31oB U3 cTaal U YyTyHa.

2. OnpeienuTh TBEPIOCTb.

3. IIpou3BecTH NCTIBITaHNE HA TBEPAOCTH 10 PoKBeTy 00pas3moB U3 cTam B OTOXIKEHHOM U 3aKaJEHHOM COCTOSHHU.
4. OnpenenuTb TBEPAOCTD.

5. IlepeBectu uucna TBEpIOCTH 10 PokBeTy B Uncia TBEpAOCTH IO bprHeo, noiabp3ysach TabIuaMH.
6. CocTaBUTb OTCYET.

Bomnpocs! mrst 3amuTs! 1abopaTopHON paboThI

1. Yto Takoe TBEpAOCTH?

2. Kakue MeTozbl H3MepeHHs TBEPIOCTH BbI 3HaeTe?

3. Kak npoBozsT usmMepeHue TBEpAOCTU 110 bpuneno?

4. M3 xakux ycJIoBHIf BEIOMpaeTCs JUaMeTp IapuKa MpH UCIBITa-HUH Ha TBEPIOCTh o bpunemno?

5. Ilpumep 3anucu TBeproctH no bpunemo?

JlaGopatopras paGota 2 "METAJJIOTPAOMYECKHUI1 AHAJIN3 METAJJIOB U CITJIABOB"

3agaHue U MOPSIOK BBIIOIHEHUS:

1. 3apucoBath U JaTh XapaKTEPUCTUKY CTPYKTYP MaKpOIUIHN(OB KOIIEKINH.

2. I3yuuTh yCcTpOHCTBO MUKPOCKOIIA.

3. IIpousBecTu HACTPOUKY MUKPOCKOIIA.

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

Bomnpocs! s 3amuTs! 1abopaTopHOH paboThI




1. UTro NOHUMAIOT IO CTPYKTYpOit?

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

3. Kakoe Ha3BaHKE HOCUT UCCIICIOBAaHUE CTPOCHUS METAIUIOB TIpH yBenndeHuu oT 80 1o 2000 pa3 u 6onee?
4. T'ne v ¢ Kako# LeNblo MPUMEHSIOT MaKpOaHAIHN3 U MAUKPOAaHAIN3?

5. Kakue cymecTByIOT METOABI IPUTOTOBICHUSI MUKPOLIUTH(OB HEOONIBIINX pa3MepoB?

Jlabopatopnas padota 3 "IUATPAMMA COCTOSHUS CITJTABOB XEJIE3A C YTJIEPOJOM"
3agaHue U MOPSIOK BHIIOJHEHUS:

1. Beryeptuts B Macmrabe AuarpaMmy COCTOSIHHS JKeJIe30-1[EMEH "THT.

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

3. [IpousBectn pazbop ITHX CIUIABOB IO CXeMe, IPUBEACHHON B TaHHOH padoTe st crutaBoB [ u 1V.
4. JInst KaXKOOTO CILIaBa MIPUBECTH CXEMbI U3MEHEHHUS CTPYKTYP MIPU OXTaXKICHUH.

Bompocs! 1u1st 3a1uTs 1a00paTopHOit padoTh

1. Kaxwue ammoTporaeckre MOIU(GHUKAIIMN HMEET YICTOE JKeJe30 U B YeM UX pa3indne?

2. Kaxue a3l BCTpeyaroTCs B KeNe30yTIePOAUCTHIX CILIaBax?

3. UeM oTanyaeTcs IBTEKTOMHOE MPEBPALEHUE OT IBTEKTHUECKOT0?

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

5. Uem otnmgaeTcs eneOypHuT BTOPHUIHBINA OT JIe1e0ypruTa IepBUIHOTO?

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

Bomnpocs! 1 3amuTs! 1abopaTopHOH paboTh

1. HazoBure CTpyKTYpHBIE COCTaBIISIIOIINE CTaIIH.

2. [aiiTe onpeziesieHue CTPYKTYp ayCTEHUTA U MEPIINTa.

3. Ha3oBurte conepkaHue yrieposa B IEMEHTUTE U MIEPIIUTE.

4. Ilpu kako# TemnepaType B ayCTEHUTE MOXKET PACTBOPUTHCS MaKCUMaJbHOE KOJIMYECTBO yrieposa?

5. B ueM paznuune Mexly TEXHHYECKAM JKEeJIC30M U CTANIbIO [0 COCTaBY?

Jlabopatopnas pabdora 5 "UCCIIEJOBAHUE MUKPOCTPYKTYPhBI UYTYHOB"

3agaHue ¥ MOPSIIOK BBHITIOIHCHUS:

1. PaccMoTpeTh o1 MUKPOCKOIIOM ¥ 3apHUCOBATh CTPYKTYpY 0€II0—TO, Ceporo, BRICOKOMPOYHOTO M KOBKOTO YyTYHOB 10 TPABICHHS
W TIOCTIE TPaBJICHHA. YKa3aTh CTPENKAaMH Pa3IHIHBIE CTPYKTYp-HBIC COCTaB JISIOIIIE.

2. CrenaTh BBIBOJIBL.

3. CocTaBUTH OTYET.

Bomnpocs! s 3amuTs! 1abopaTopHON paboThI

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

3. ITo KaKuM IPUHIIAIIAM ITPOU3BOANTCS KIIACCH(UKAIINS TyTyHOB?

4. HazoBuTe CTPYKTYpBI UyT'YHOB.

5. MapKupoBKa ceporo, KOBKOr0, BRICOKOIIPOYHOI'O YyT'YHOB.

JlaGoparopras pabora 6 "TEPMHUUYECKASI OSPABOTKA YIJIEPOMCTOM CTAJIN"

3agaHue U MOPSIOK BBIIOIHEHUS:

1. Onpenenuts TBEPIOCTH 0OPA3LOB B UCXOHOM COCTOSIHMU Ha npubope PokBensia BIaB/In-BaHUEM CTAIBHOTO MIApHUKA.

2. ITomecTnTh 6 00pA3IOB B HArpEeBaTEIBHYIO [T€Yhb U BEIACPKATH HEOOXOIUMOE BPEMSL. .

3. Oxmazuts 3 obpasna B Boje, | B Macie, | Ha Bo3yxe U | BMecTe ¢ BRIKIIOYEHHOM MEYbIO.

4. OnpenenuTs TBEPAOCTh 00pa3LioB Ha Mpudope PokBesia BraBiIMBaHuEeM alMazHOro KoHyca. [logydeHHble JaHHbIE TBEPAOCTH
NIEPEBECTH Ha TBEPAOCTH 110 bpuneto.

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

6. Tpu o6pa3na, 3akaneHHbIe B BOJE, MOABEPrHYTh OTIycKy mpu Temmepatype 170L1C, 35001C, 550L1C ¢ BBLAEPKKOIL B Ieun B
TedeHnH 30 MHH. ¢ OCTIEIYIOIUM OXJIaX/I€HUEM B BOJIE.

7. 3a4uCTUTB TOPIIBI 00PA3IOB M 3aMEPHUTH TBEPAOCTh Ha MprOope PokBesia BoaBIMBaHHEM aJI-Ma3HOTO KOHYcCa.

8. IToctponTs rpaduk M3MEHEHHUSI TBEPIOCTH B 3aBUCUMOCTH OT TEMIIEPATYpPhI OTITYCKA.

9. CocTaBUTH OTYET.

Bompocs! st 3ammTel 1abopaTopHOW paboThI

1. B 4eM CymIHOCTh ¥ Ha3HAUEHHE TePMHUUECKONW 00pabOTKH cTa-mu?

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

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

4. Kaxwue criTaBbl MOKHO YIIPOYHSTE ITyTEM TePMUUIECKOiT 00pa-00Tku?

5. Kakue nomydarorcs CTpyKTYphI IIPH OT)KUTE, HOpMaIM3aliy, 3aKajike U oTinycke? Kak U3MEHSI0TCS MeXaHH4YeCcKie CBOICTBA
craneit?

JlaGopatopras paGora 7 "MCCJIEJOBAHUE MUKPOCTPYKTYPhI YIJIEPOJUCTBIX CTAJIEM [TOCJIE
TEPMOOBPABOTKH"

3agaHue U MOPsIOK BBIIOJIHEHUS:

1. TTomy4nTh KOJUIEKINIO IUTH(OB.

2. VI3y4uTh U 3apuCcOBaTh CTPYKTYPHI CTalIeH IOCIIC Pa3IMIHbIX BUJOB TEPMHIECKONH 00pabOTKH.

3. ComnocTaBUTh JaHHbIE MUKPOAHAIN3a C PEXKUMOM TEPMHUUECKOH 00pabOTKH.




4. CocTaBUTH OTYET.

Bompocs! 1uist 3a1uThl 1a00paTopHOit paboTh

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

2. N3penus u3 cranu 45 OblIH TIeperpeTsl IpH 3akanke. Yto takoe meperpes? UeMm oH BpeAeH U KaK UCIIPABUTH 3TOT Aedext?
3. YeM OTAMYAIOTCS COPOUT U TPOOCTUT OTITyCKa?

4. IToueMy He IPUMEHSAIOT HEMOIHYIO 3aKaJIKy [UIS IO9BTEKTOMI-HBIX CTanen?

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

Jla6oparopHas pa6ota 8 "UCCJIEJJOBAHUE MHUKPOCTPYKTYPhI JIETMPOBAHHBIX CTAJIE"
3amgaHue ¥ MOPSIOK BBITIOIHEHNUS:

1. ITomy9YnTh KOJUIEKIHIO IUTH(OB JISTHPOBAHHBIX CTaJICH.

2. 3yuuThb U 3apuCcOBaTh CTPYKTYPY JETUPOBAHHBIX CTalel. YKazaTh CTpEIKaMy pa3IHyHble CTPYKTYpHbIEe cocTaBistonue. [loxg
KaK/IbIM PUCYHKOM YKa3aTh MapKy CTaJld ¥ TEPMHUYECKYIO 00-pabOTKy, KOTOPOI ObliIa OBEPTHYTa CTAb.
3. Caenatb BEIBOABIL.

4. CocTaBUTH OTHET.

Bompocs! 1u1st 3a1uThl 1a00paTopHOit paboTh

1. OcHOBHOE PEUMYILECTBO JIETHPOBAHHOH CTaJIU 110 CPAaBHEHUIO C YIIIEPOJIUCTON?

2. Kax u3MeHSI0TCS CBOICTBA ClTany pH K00aBICHUN HUKETS?

3. Kakue ¢a3bl BcTpeyaroTcs B JIETHPOBAHHBIX CTasAX?

4. Kakue nerupyromnue 31eMeHThl yBETUYUBAIOT YCTOHUUBOCTD ay-CTEHUTA?

5. Yem nerupoBaHHEIH (GeppHT KprcTaIUTOrpaUIecKn OTIHIAeTCs OT 00BI9HOTO (eppura?

Jlabopatopnas padora 9 "MCCJIEJJOBAHUE MUKPOCTPYKTYPLI MEJIN U EE CIIJTABOB"

3amaHue ¥ MOPSIOK BHITIOIHEHNUS:

1.ITomy4YnTh KOJUIEKIHIO MITH(OB.

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

3.0xapakTepu3oBath (a3bl H CTPYKTYPHBIC COCTABIISIONINE H3yJaeMBIX CIUIaBoB. Eciii HaOmoqae-Mas CTpyKTypa OTJIMYAcTCs OT
CTPYKTYPBI, 0KHIaeMOM Ha OCHOBAHWH JTHarPaMMBI COCTOSIHUS, TO HCOOXOANMO yKa3aTh IPUIHHY 3TOTO HECOOTBETCTBHUSI.
4.CocTaBHUTh OTYET.

Bompocs! st 3ammtel 1abopaTopHOW paboThI

1. Brarogapst 4eMy MeZpb U CIUTaBBI Ha €€ OCHOBE HAIIUTH IIMPOKOE MTPUMEHEHHE?

2. Kak BnusitoT IpyMecu Ha CBOWCTBA Meau?

3. Ha kakue rpynmsl JejsiT MEeJHbIEe CIUIaBbl?

4. IlpnyrHa KPaCHOJIOMKOCTH MeIn?

5. Ilo xakuM IIpU3HAKaM pa3IuyaroT JaTyHu?

II. Otyer mo 1aOOPATOPHBIM PabOTaM

6.2. Tembl NUCBMEHHBIX PadoT

Y4eOHBIM ITAHOM HE MPEIyCMOTPEHO

6.3. @oH/1 O1IEHOYHBIX CPEICTB

I. Bompocs! k 3auery

1. MexaHn9eckue CBOHCTBA METAUIOB (IIPOYHOCTH, INTACTUYHOCTD, YAApHas BI3KOCTh, TBEPIOCTh, BEIHOCIHBOCTE), METOIBI UX
OIIpeIeIeHHs.

2.0CcHOBHBIE METO/IbI UCCIIEJOBAHUS CTPYKTYPBI MATEPUAIIOB.

3. THIIBI KPUCTAIUIMIECKHIX PEIIETOK METaUIOB. JledekTsl cTpoeHHs KpUCTAINIOB (TOUSUHBIE, INHEHHBIC, 0OOBEeMHBIE).
4 TTonmumopdusm xernesa.

5.HcnplTaHne METAUIOB Ha PacTsKEHUE.

6.McnpiTaHns METANI0B HA TBEPAOCTh

7.XapakTepuCTHKa OCHOBHBIX (ha3 M MeXaHH4IeCcKnX cMecei (a3 B quarpamme Fe-Fe3C.

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

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

10.Kpucramm3sanus 3a3BTeKTOMAHBIX cTael (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.Buns! TepMugeckoii 00paboTkH ctaneil. Bimsane Tepmudeckoir 00pabOTKH Ha MEXaHHYECKHUE CBOMCTBA CTANIH.
15.Teopust Tepmudeckoit 06pabOTKH (OCHOBHBIE TIPEBPAIICHUS B CTANIN IIPU HATPeBe U OXJIAKICHUH).

16.0TxuUT, BUIBI OTKHUTA.

17.Hopmanu3zanusi.

18.3akanka (moHas ¥ HETIOHAS).

19.01nyck yriepoaucToi cTaiu, BUIbI OTIYCKA.

20.XuMuKO-TepMHYecKast 00pabOTKa: IEeMEHTaLHsl, a30THPOBAHHE.

21.Knaccudukarnms craneii: o XMUMHIeCKOMY COCTaBY; IO COEPKAHHIO YIIIepo/a U JETHPYIOINX 3JIEMEHTOB; 110 CTCIICHA
PACKUCIICHHUS; TI0 Ka4eCTBY; MO CTPYKType; MO MPOYHOCTH U M0 HA3HAUCHHUIO.

22.BausHue yriueposa U MOCTOSTHHBIX MPUMecei Ha CBOMCTBA YTIepPOAUCTBIX CTaeH.

23.YT1epoancThie CTalld OOBIKHOBEHHOTO KadecTBa. Y TJICPOJUCThIC KaUeCTBEHHbIE CTAIH.




24 .BnusHue Nerupyonmx JIEMEHTOB Ha CBOMCTBA JISTHPOBAHHBIX CTaJleH.

25.Knaccudukanus HHCTPYMEHTAIBHBIX JICTHPOBAHHBIX CTAJCH, IPUMEHEHHUE.

26.1lemenTyembie cTany. YIIydiiaeMble CTaJH.
27.PeccopHo-npykuHHbIe cTany. [lapuKkonoAmMIHIKOBBIE CTAIIH.

28 Uyrynsl. Knaccuduxanus, ctpykrypa, cBoiictBa. Mapkuposka o I'OCT.

29.MexaHn4ecKue CBOWCTBA YyryHOB. BinsiHue npuMeceil Ha CBOWCTBA UyT'YHOB.
30.Menp u ee cBoiicTBa, IpuMeHeHue, Mapkuposka o 'OCT.
31.JIatyHb U ee CBOMCTBA, IPUMCHEHHE, MapPKUPOBKA.

32.bpoH3a u ee cBoiicTBa, IpHUMEHEHHE, MAPKUPOBKA.

33.AmoMuHMH U €ro CBONCTBA, NpuMeHeHue, mapkuposka 1o I'OCT.
34.AmomunneBsle cruiaBsl. Kimaccudukanus, cBoicTBa, mpuMeneHne, Mapkuposka mo 'OCT.

II. Tects! k 3auety

Bapuanros 5. B kaxxgoM Bapuante 1o 20 TeCTOBBIX 3aaHUM.

6.4. IlepeyeHb BHIOB OLEHOYHBIX CPENCTB

Bompocs! 1 3aganus A TEKYIETro KOHTPOJIA.
OTuyeT o 1abopaTopHBIM padoTam.

Bomnpocsl k 3a4ery.

TecTsl K 3a4ery.

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

7.1. Pexomenayemas JIuTeparypa

7.1.1. OcHoBHasi 1UTEpaTypa

ABTOpBI, 3arynaBue WznarensctBo, | Komn-Bo Om. agpec
JI1. [ Tapacos B.JI. | MarepuanoBeieHUE U TEXHOJIOTUS] KOHCTPYKLIMOHHBIX Mocksa: MI'VJI, 20
1 MaTepuaaoB: Y4eOHUK IS BY30B 2005
JI1. | Conniies MarepuanoBeaenue: Y4eOHHK Ui By30B CaHkKT- 50
2 [IOII, ITetepOypr:
Ipsixun E.N. XUMU3IAT,
2007
7.1.2. JlonoJHUTEIbHAS JUTEPATYPa
ABTOpBL, 3armaBue WsnarensctBo, | Kon-Bo Om. agpec
JI2. | CyxopyxoB MarepnanoBeneane: YaedHoe mocodue s By30B Bpatck: bpl'Y, 109
1 |T.W. 2006
JI2. | Cunpman MarepuasnoBeaenue: yuedHoe mocodue 1jst By30B Mocksa: 10
2 [T.N. Axanemus, 2010
JI2. | Ko630oBa MarepuanoBeicHue : T1a00paTOPHBIH MPAKTHKYM Bparck : Bpl'Y, 1 https://ecat.brstu.ru/cat
3 |10, 2020 alog/Yuebnn1e%20u%
Pyaummna 20yuebHo-
AlO. MeToandeckueYo
20mnocobus/Texanka/
Ko63082%201.0.%
20MatepuanoBeicHHIE
JII1.2020.pdf
7.1.3. MeTtonuueckue pa3padoTku
ABTOpBI, 3aryaBue WznatensctBo, | Komn-Bo 1. agpec
JI3. | Ko630oBa MarepuanoBeieHue: METOAMICCKHE YKa3aHUs IS Bbparck: bpI'Y, 1 https://ecat.brstu.ru/cat
1 1.0, MIPAaKTUIECKON M CAMOCTOSATEIbHON pabOTHI CTYICHTOB 2022 alog/Y4aebus1e%20u%
Pyaummna 20yuebHo-
J.C, MeToanuecKueo
Kynakos 20mnocobus/Texanka/
AlO. Ko630Ba%
20M.0.MarepuaioBen
eane. MY alluCP.2022
.pdf
7.3.1 IlepeyeHb 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-Jloroc

7.3.2 IlepeyeHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

7.3.2.1 | U3narenscTBO "JIaHb" 3JIEKTPOHHO-OMOIHOTEYHAS CHICTEMA

7.3.2.2 | «YHHBepcHUTETCKass 6ubnuoreka online»

7.3.2.3 | DnexTpoHHBIi KaTajor oubmmoreku bpl'yY

7.3.2.4 | OnexrponHas 6ubmmorexa bpl'yY

7.3.2.5 | UadopmarmonHas cucrema "EnmHoe 0KHO HocTyma K 00pa3oBaTelbHBIM pecypcam”

7.3.2.6 | Hayunas snekrponHas oubnmoreka eLIBRARY.RU

7.3.2.7 | HanimoHanbHas 3nekTponHas 6ubnuoreka HOB

7.3.2.8 | YauBepcuterckas undopmarmonnas cuctema POCCUA (YUC POCCHSA)

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUTLIITUHBI (MO YJIS)

2315 JlaGoparopus OcHoOBHOE 000pyIOBaHHE:
MaTepHATIOBEICHHUS. - [Teus my¢ensuas SNOL 30/1100;
TepMuueckuii yyacTok - meub My¢enbaas SNOL 6.7/1300;

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

9. METOANYECKHUE YKA3AHUA JJISA OBYYAIOIIIUXCSA 11O OCBOEHHIO JUCIUIIVIMHBI (MO YJIA)

TpeboBanus K 0OPMIICHHIO OTUETOB I10 BHIIOJIHEHHIO JIA00PaTOPHBIX paboT. BeIonHeHHbIE Ta00paTopHbIC PaboThI
oopmIIAIOTCS B BUIE OTYETa Ha JIUCTAX Oeroit Oymarnu ¢popMaToM A4 ¥ BKITIOYACT CIIEAYIONTHE pa3/IeNbl: TUTYIBHBIH JIHCT,
3aJaHue, pelIeHne TpedyeMbIX 3alaHui U TOSICHEHHS K HUM, COAEpXKAINe HeOOXOJUMBIC YPaBHEHHS, BEIBOIBI COOTBETCTBYIOIINX
3aBUCHUMOCTEH, TEOPEMBI ¥ PACUETBhI, CONPOBOXKAACMBIC TPEOYEMBbIMH TPAQHUECKUMH HII-TIOCTPALMSIMHU, PUCYHKAMU U YEPTEKaMHU.
B koHIte otuera nabopaTopHOi pabOTHI IPUBOAMUTCS CITHCOK JINTEPATYPHBIX HCTOYHHUKOB, HCIOJIB30BAaHHBIX CTYICHTOM IIPH €€
BBITIOJTHEHHUH, B TOM YHCJIE JaeTcst OMOImorpadust METOIMUEeCKX yKa3aHui 1 mocobuii. [Ipy HanncaHny TeKcTa OT4eTa
UCIIONB3YIOTCSl YEPHUIIA CHHETO MIIM YEPHOT'o 1[BETa, ITPH 0hopMIiIeHHH IpaduecKoro MaTtepuaa — IpocThle KapaHAalu 1
YepTexKHbIC IPUHAUISKHOCTH. VICIIonbp30BaHNe BETHBIX KapaHaalel 1 ¢poMacTepoB He nomyckaercst. OopmileHHe Kak
TECTOBOW YaCTH OTYETa, TaK M TPpeOyeMbIX rpaMuecKUX MOCTPOCHHUH BEIMTOIHACTCS B COOTBETCTBUH ¢ TpeboanusMu ECKJL
CTO 4.2-07-2008. [Tpu opopMII€HUHN OTYETOB MPAKTUIECKUX PAOOT JOMYCKAETCs TIOTHOE WM YaCTHYHOE HCTonb3oBanue [I9BM.
Hcnonw3oBanue [I9BM He siBisieTcss OCHOBaHUEM ISl HAPYLICHUS WM HecoOmoaeHus TpedboBanuii u nonoxenut ECKJ] u CTO
4.2-07-2008.

OtueTsl 1a00paTOpHBIX padoT, oopMIIEHHBIE HEOPEXKHO U Oe3 COONIOICHHS IPEABIBISIEMBIX K HUIM TpeOOBaHUH, HE
paccMaTpuBaroTCs U He 3aCUUTHIBAOTCA. OTUeTs, opopMiieHHBIE He B cooTBeTcTBHHU ¢ TpebosanusmMu ECKJI u CTO 4.2-07-2008,
HE TPOBEPSIOTCS M BO3BPALIAIOTCS CTYICH-TY JUIsl TepeoopMiIeHHs. BbINOIHEHHbBIE 1 COOTBETCTBEHHO O(OPMIICHHBIC OTUETHI
71a00paTOPHBIX PAOOT TOIDKHBI OBITH PEICTABICHBI TPEMOAAaBATENIO A MPoBepKH. [IpoBepka NpaBUILHOCTH BHITIOTHEHHS
71a00paTOPHBIX PabOT U 0hOPMIICHUS OTUETa OCYIIECTBIISACTCS B TEUCHHE CEMECTPa Ha ayAUTOPHBIX 3aHATHIX WIN KOHCYJIBTAIHAX,
HPOBOJNMBIX B COOTBETCTBUH C PACIIMCAHHEM PabOTHI IIPEIIoJaBaTels.
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