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BuszupoBanue PII/] 1151 McriOSTHEHMSI B 0YepeTHOM y4eOHOM roay

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

Paboyas mporpaMMa mepecMoTpeHa, 00cykeHa 1 0100peHa st
ucnonHeHus B 2023-2024 yyeGHOM roy Ha 3aceJaHuu Kadbeapbl
MammnHoBeIeHNs, MEXaHMKH M HH/KeHepPHOil rpaguKu

Buecens! usmenenust/nononnenus (Ilpunoxenue )

[Iporokon ot 2023 1. Ne
3aB. kadenpoit Opeiibepr C.A.

Buzuposanue PIIJ] 119 ucno/iHeHust B o4epeIHOM Y4eOHOM roay

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

Pabouas mporpamMma rmepecMoTpeHa, 00CyKIeHa U 0100peHa IS

ucnonaenus B 2024-2025 yueOHOM Tony Ha 3aceIaHui Kadeapol
MamuHoBeeHUsI, MEXaHUKH M HH:KeHepHOol rpaguku

Buecens! msmenenust/nononnenus (Ilpunoxenue )

IIpotokom or 2024r. Ne
3aB. kadeapoit Ppeiibepr C.A.

BusupoBanue PII/] 1151 MCIIO/IHEHMSI B 0YepPeTHOM y4eOHOM roay

IIpencenarens MK®

JIOLICHT, K.T.H., Bapnansau M.A. 2025 T.

Pabouas mporpamma nepecMoTpeHa, 00CyXIeHa 1 ogo0peHa st
ucroaaenus B 2025-2026 yueOHOM roay Ha 3acefaHuu kadeapsl
MamuHoBeieHHsI, MEXAaHUKH 1 HHKEeHEePHOil rpaduxku

Brecens! m3meHenust/nononaenus ([Ipunoxenue )

[Iporokom o 20251, N
3aB. kadbenpoit Opeiidepr C.A.

BuszupoBanue PII/] 1151 McriosTHEHMSI B 0YepeTHOM y4eOHOM roay

[Ipencenarens MK®

JIOIICHT, K.T.H., Bapnansu M.A. 2026 T.

Pabouas nporpamMmMa nepecMoTpena, oocysxaeHa u ono0pena asst

ucnoyHeHus B 2026-2027 y4eOHOM Toy Ha 3aceIaHuu Kaheapbl
MamuHoBeeHUS, MeXaHUKH U MH:KeHepHoii rpadguku

Brecenb! m3menenus/nononaenus (Ipunoxenne )

IIporokomor 2026 . Ne
3as. xadenpoit Opeiidepr C.A.



1. HEJIX OCBOEHUSA JUCLUAITJIMHBI

1.1 | nomyueHne OyayIIMMH CIICAATNCTaMU TITyOOKHUX 3HAHMH 10 OCHOBHBIM 3aKOHOMEPHOCTAM (pOPMHPOBAHHUS CTPYKTYPHI H
CBOMCTB METAJLIIOB, CILIABOB U HEMETAJUIMYECKUX MAaTEPUAJIOB, PALIMOHAILHOMY UCIIONIBb30BaHUIO 3TUX MATEPUAIIOB B
YCJIOBHUSIX IIPOU3BOACTBEHHOHN JEATENBHOCTH C y4ETOM KOHKPETHBIX YCIOBHH 9KCILTyaTalMy, B PEIICHNH 3a/1ad BEIOOpa
MaTepraioB AeTajel MaIuH, 000pyI0BaHHS, TPHOOPOB M HHCTPYMEHTA, TEXHOJIOTHYECKHX MPOIIECCOB

CTPYKTYPOH3MEHSIoNeH 00paboTKH, 00eCIeYnBaOIUX TOBBIICHHYIO JOJITOBEYHOCTh U3ETUI U KOHCTPYKITHH

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII

IMyx (pazgen) OOIT: b1.0.08.04

2.1 | TpeGoBaHus Kk NpeABaAPUTEIbHOI NOATOTOBKE 00y4al0Ierocs:

2.1.1 | dusuka

2.1.2 | Xumus

2.2 | JucuMIMHbI ¥ NPAKTUKH, JJI51 KOTOPBIX OCBOECHHME JaAHHOH JUCUMIIMHBI (MOAYJ15) HEOOX0AMMO KaK

npeaiiecTBywIiee:

2.2.1 | TexHonorust KOHCTPYKLIMOHHBIX MaTEPUAIIOB

3. KOMOETEHIIMHU OBYYAIOIIETOCSI, ®OPMHUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCLIUTLTUHBI
(MOZY.JIs)

OIIK-1: Cnoco0eH NMpUMEHATh eCTeCTBEHHOHAYYHbIE U 00IeNHKeHePHbIe 3HAHN S, METOAbI MATEMATHYECKOTO AaHAIN3A H
MO/1eTUPOBaHUS B MPO(eCCHOHAIBHOM 1eATeJHLHOCTH;

HHI[PII(aTOp 1 [OIIK.1.2. HpI/IMeHﬂeT MCTOABbI MATEMATUICCKOI'0 aHaJIM3a U MOACIIMPOBAHUA IIPHU PECIICHUU THITIOBBIX 3a1a4 B

podecCHOHANBHOH NeITeTFHOCTH

Wumukarop 1 [ OIIK.1.1. OcymecTBiseT peeHne THIIOBBIX 3a/1ad B TPO(eCCHOHANBHOHN NeITeIFHOCTH Ha OCHOBE

€CTCCTBCHHOHAYYHBIX U O6H1€I/IH)KCHepHI>IX 3HaHUH

OIIK-5: CnocodeH padoTaTh ¢ HOPMATHBHO-TEXHHYECKOH JOKyMEeHTaluel, CBA3aHHOI ¢ NpodecCHOHAIbHOMI
AesITeJbHOCTBIO, ¢ y4€TOM CTAH/AAPTOB, HOPM M NPABUJI;

Wumukarop 1 [ OIIK.5.1. Opranusyet npodecCHOHATbHYIO ASTEIBHOCTBIO C YUeTOM TpeOOBaHHN HOPMATHBHO-TEXHUIECKON

JOKYMEHTaANU

OIIK-7: Coco0eH NpuMeHSITh COBPpeMeHHbIE YKOJIOTHYHbIE H 0e30NMaCHbIe METOABI PAIIMOHAILHOT0 HCII0JIb30BAHUS
CHIPbEBBIX H YJHEPTreTHYECKNX PECYPCOB B MAIIMHOCTPOEHNH;

Wumukarop 1 [ OIIK-7.1. O6namaet 3HAHUSIMU PAlMOHATIBHOTO UCIIOIb30BAHUS CHIPHEBBIX U SHEPTETUICCKUX PECYPCOB B

MAaIIHHOCTPOEHUU
B pesyibTare 0CBOeHHS JUCHMILUINHBI 00y4aloluiics 10/KeH
3.1|3nath:

3.1.1 | oOume cBeneHus 0 HU3MUYECKUAX CBOMCTBAX, BHYTPEHHEM CTPOCHHU MaTCPHAIOB, METOJMKH PEIICHUS TUITOBBIX 32714 B
podec-CHOHATBHON IESTETbHOCTH Ha OCHOBE €CTECTBEHHOHAYYHBIX 1 OOIIENHKeHEPHBIX 3HAHUH. KJIacCH(UKaIHIO,
MEXaHWYECKHE U TeXHOJIOTHYECKHE CBONCTBA MATEPHATIOB, IPUMEHSIEMBIX IIPH JUISl H3TOTOBICHHS U3/ACINH MPUHIUIIBI UX
aHajM3a U MOJETUPOBAHMUS NP PEILICHUH 3a7ay NPo(HecCHOHATbHOM NEATeIbHOCTH HAa OCHOBE 3HaHUI OCHOBHBIX 3aKOHOB
MaTEMaTU-YECKHX U €CTECTBEHHBIX HAYyK.

3.2 | YmeTh:

3.2.1 | npUMEHSATH 3HaHUS O CBOMCTBAaX MaTepHANIOB MIPU U3YUYSHHUU APYTHX TUCLMIUIMH M PELICHUN NMPUKIAJHBIX 3a7a4ax B
IpoecCHOHANBHOI eITETFHOCTH. ONPEACIIATh OCHOBHBIC MEXaHHUYECKUE U TEXHOJIOTHYECKHIE CBOMCTBA MaTEPHAIIOB U
BO3MOXX-HOCTh HX NU3MEHCHUS

3.3 | Baagerb:

3.3.1 | nHOpManuel 0 HOBBIX MaTepHaIaX U TEXHOIOTHIX, CIIOCOOAMH PEIICHNs TUIIOBBIX 33/1a4 IPO(heCCHOHATHLHOM
JeATeIFHOCTH. IPHEMaMH H METOJJaMHU PEIICHUS IIPUKITAIHBIX IPOU3BOICTBEHHBIX 3a/1ad HA OCHOBE aHAIN3a U
MOJICIMPOBAHMS CBOMCTBAMH MPUMEHSIEMbIX MaTEPUAIOB.

4. CTPYKTYPA U COAEPX KAHUE JUCHUIIJINHBI (MOAYJIS)
Koxn Bun HanmenoBanue pasnenoB 1 | Cemectp / | HacoB | Komneren- | JIuteparypa | Wure | Ipumeuanue
3aHATHA | 3aHATHSA TemM Kypc UM PaKT.
Pazpgen | Paznen 1. O6mas Teopust

CILIABOB

1.1 Jlex Kenezoyrnepoaucreie CriiaBbl. 2 2 OIIK-1 JI1.1 1 Jlexrusi-
Cranu. Uyrynsl. CtpoeHue, OIIK-7 JI1.2J12.1 Mpe3eHTalus
CBOICTBA, KJIacCH(DUKAITUSI JI2.2J13.1

1.2 Jlex Tepmudeckas 06pabOTKH 2 1 OIIK-1 JIT.1 1 Jlexuus-
METaJJIOB. XHUMHKO- OIIK-7 JI1.2J12.1 MIPE3CHTANS
TepMHuuecKas 00paboTKa CTaH. 2.2




1.3 Jlex lIBeTHBIE METAIIBI U CILJIABHI. 1 OIIK-1 JI1.1 0
CTpoeHue U CBOMCTBA. OIIK-7 JI1.2J12.1
J12.2J13.1
1.4 JIab HcnpiTanne MeTaIoB Ha 1 OIIK-1 JI1.1 1 Pabora B
TBEPIOCTb. OIIK-7 JI1.2J12.1 MaJbIX
JI2.2J12.3 rpymnmax
OIIK-1
1.5 JIa6 HUccnenoranue 2 OIIK-1 JI1.1 0,5 Pabora B
MHKDPOCTPYKTYPBI OIIK-7 JI1.2J12.1 MaJbIX
YIAEPOUCTHIX CTaleH B J2.2J12.3 rpymnmnax
PaBHOBECHOM COCTOSTHUH. OIIK-1
1.6 IIp PacumppoBka Mmapok 4 OIIK-1 JI3.1 2 Pabora B
JIETUPOBAHHBIX CTalIeH OIIK-5 MaJbIX
OIIK-7 rpymnmnax
1.7 JIab UccnenoBanue 1 OIIK-1 JI1.1 0,5 Pabora B
MHUKPOCTPYKTYPBI YYyTYHOB. OIIK-5 JI1.2J12.1 MaJIbIxX
OIIK-7 JI2.2J12.3 rpymnmnax
OIIK-1
1.8 Cp [onroTroBka K 1a00paTOPHBIM 128 OIIK-1 JI1.1 0
paboram.IToaroroBka k 3a4€Ty. OIIK-7 JI1.2J12.1
J12.2712.3
1.9 3auérCOun | [ToaroroBka k 3auéry 4 OIIK-1 JI1.1 0
OIIK-7 JI1.2J12.1
JI2.2J12.3

5. OBPA3OBATEJIBHBIE TEXHOJIOT'HA

OﬁpaSOBaTeJ’ILHHC TEXHOJIOTHH C UCITIOJIB30BAHUEM aKTUBHBIX MCTOI0B O6y‘I€HI/Iﬂ (J'IGKL[I/IH - 66CCZ[8.)

TpanuunoHHas (penpoayKTUBHAS) TEXHOJIOTHS (TIPENoAaBaTesb 3HAKOMHUT O0YYAIOIIMXCSI C MMOPSIIKOM BBITIOIIHEHUS 3aJaHus,
HaOJIOaeT 3a BRIIIOIHEHUEM U ITPH HEOOXOJMMOCTH KOPPEKTHPYET paboTy 00yJarOIIHXCs)

TexHOJOTHA AUCTAHLIUOHHOTO 00yUeHHs (TIoTyueHre 00pa3oBaTeIbHbBIX YCIyT 0€3 MOCEUIeHUs! YHUBEPCUTETA, C TIOMOIIBIO
COBPEMEHHBIX CUCTEM TEJIEKOMMY-HHUKALUU (31€KTpOHHast nouTa, IHTepHeT u ap.))

TexHOJ0THs KOJUIEKTUBHOTO B3aUMOJIEHCTBUS (paboTa B MaNbIX TPYIIax) (CaMOCTOsTEIbHOE N3ydeHHE 00yJaroIUMICS HOBOTO
Marepuana moCPeACTBOM COTPYIHHYESCTBA B MAJIBIX TPYIIax, JaeT BO3MOXKHOCTh BCEM YYAaCTHHKAM YYaCTBOBATh B paboTe,
MPAaKTUKOBATh HABBIKU COTPYIHUYSCTBA, MEKITMIHOCTHOTO OOIICHUS)

6. POHJI OHNEHOYHbIX CPEJICTB

6.1. KoHTpoJIbHBIE BOIIPOCHI M 3aIaHUS

I. Bonpocsl 1 3aaHus Ul TEKYLIETO KOHTPOJIS

Jlabopatopras padota 1 "UICITBITAHUE METAJIJIOB HA TBEPJOCTB"

3ananue u [1opsaoK BBIOIHEHNUS:

1. ITpousBecTH UCTIBITaHKE HA TBEPAOCTH 10 bpuHem o 06pa3nos U3 CTaly U YyTyHa.

2. OnpenenuTh TBEPAOCTb.

3. IIpou3BecTH NCTIBITaHNE HA TBEPHOCTH 10 POKBEITY 00pa3oB U3 CTAIN B OTOMXCKCHHOM M 3aKJICHHOM COCTOSIHHH.
4. OnpeaenuTs TBEPAOCTD.

5. IlepeBectu uncna TBepIOCTH 10 PokBemty B uncia TBepAOCTH MO bpuHeo, noiabs3ysach TabnuamHm.
6. CocTaBUTB OTCUET.

Bomnpocs! urst 3anuTs! 1a60paTopHOH PaboTEI

1. Yto Takoe TBepIOCTH?

2. Kaxue MeTobl H3MEPEHUS TBEPAOCTH BhI 3HaeTe?

3. Kak npoBogsT u3MepeHue Teepaocty no bpunemno?

4. M3 xakuxX yCIOBHH BRIOMpPACTCS TUaMETp MIapHKa IIPH UCIBITa-HAN HA TBEPAOCTh 0 bpuaemto?

5. Ilpumep 3anucu TBeprocty no bpunemno?

JIaGopatopras pa6ora 2 "METAJJIOTPAGHUUYECKUIA AHAJIN3 METAJIJIOB U CIIJTABOB"

3agaHue U MOPSIOK BBIMONHCHHUS:

1. 3apucoBarh U JaTh XapaKTEPUCTHKY CTPYKTYP MakpolUIH(OB KOIIEKIHH.

2. 3yuuth ycTpoHCTBO MUKPOCKOIIA.

3. IIpousBecTu HACTPOMKY MHUKPOCKOIA.

4. IIpocMOTpeTh U 3apuUCOBaTh CTPYKTYpYy MHUKpoILIHda g0 1 nocne TpaBneHus 4-x % pacrsopom HNO3 B ciupre.
5. CocTaBUTb OTYET.

Bompock! uis 3a1uThI 1a00paTOpHOH paboTHI




1. UTro mOHUMAIOT MO CTPYKTYpOit?

2. Kakoe Ha3BaHME HOCUT UCCIIEIOBAHUE CTPOESHUS METAJIOB NpH yBenuueHuu 1o 80 pa3?

3. Kakoe Ha3BaHHE HOCUT HCCIICOBAHIE CTPOCHUS METAIIIOB TIpH yBenmdeHuu oT 80 1o 2000 pa3 u 6onee?
4. T'ne v ¢ KaKo# IETbIO MPUMEHSIOT MaKpOaHAIIN3 M MUKpOAHATH3?

5. Kakue cymecTByIOT METObI IPUTOTOBIEHHUSI MUKPOILIHN(OB HEOOIBIINX Pa3MepOB?

Jlabopatopnas pabota 3 "IVUATPAMMA COCTOSHUA CIINIABOB XKEJIE3A C YI'JIEPOOM"
3agaHue U MOPSIOK BBIONHCHHUS:

1. Berueptuts B Macmrabe uarpaMMy COCTOSIHUS KEJIC30-LEMEH "THT.

2. lMocTpouts kpuBble oxnaxaeHus A crutasos 11 111, V u VI

3. [IpousBecTn pazdop ITHX CILIABOB IO CXeMe, IPUBEACHHON B TaHHOM padoTe mist crutaBoB [ u 1V,
4. JInst KaXKJ0To CIIaBa IPUBECTH CXEMbI U3MEHEHHUS CTPYKTYP NPH OXJIaXKACHHUU.

Bompocs! i1t 3a1uTh 1a00paTOpHOH padboTh

1. Kaxue anmmorponmaeckie MOIU(GHUKAIIIH HMEET YHUCTOE JKEJIe30 U B 4eM X paziandne?

2. Kakue ¢a3bl BCTpeuaroTcs B XKeIe30yTIePOAUCTHIX CILIaBax?

3. UeM oTnHuaeTcst 3BTEKTOUAHOE MPEBPAIIEHHE OT IBTEKTHUECKOT0?

4. Kaxas (a3a mepBUYHO KPUCTAIUIU3YETCS B TOIBTEKTHUECKHUX OCTIBIX YyryHax?

5. Uem otnuuaercs neaeOypUT BTOPUYHBIH OT Jlene0ypuTa IIepBUIHOT0?

JlaGopatopnas pa6ora 4 "UCCJIEJJOBAHUE MUKPOCTPYKTYPhI YIJIEPOJUCTBIX CTAJIEWM B PABHOBECHOM
COCTOSAHUI"

Bomnpocs! uis 3anuTs! 1ab0paTopHOH paboThI

1. Ha3oBuTE CTpyKTYpHBIC COCTaBIISIOLINE CTAIIH.

2. [aiiTe onpeselieHne CTPYKTYp ayCTEHUTA U TepIIUTa.

3. Ha3oBurte conepkaHue yriieposa B LIEMEHTUTE U IIEPIIUTE.

4. Ilpu xakoii TemMIieparype B ayCTEHHTE MOXKET PaCTBOPUTHCS MaKCHMaIbHOE KOJIMYECTBO yriepoa?

5. B ueM paznuune Mexly TEXHUIECKHUM XKEJIE30M U CTANBIO 110 COCTaBy?

Jlab6opatopnas pabota 5 "MCCJIIEJOBAHUE MUKPOCTPYKTYPbI HYT'YHOB"

3ajaHue U MOPS/I0K BBITOIHEHHUS:

1. PaccMoTpeTh 107 MUKPOCKOIIOM H 3apHUCOBATh CTPYKTYPY 0€I0~TO0, Ceporo, BRICOKOIPOYHOTO U KOBKOTO YyT'YHOB JIO0 TPABJICHHUS
U TIOCJIEe TPaBJICHUA. YKa3aTh CTPEIKAMH Pa3INIHbIC CTPYKTYpP-HBIE COCTaB ISIOIINE.

2. CrenaThb BBIBOJIBI.

3. CocTaBUTh OTYET.

Bompocs! i 3anuTs! 1a00paTopHOH PaboTEI

1. UeM 00ycIOBIIEHO pa3uuue CBOMCTB OEIBIX, CEPhIX, BBICOKO-IIPOYHBIX U KOBKHX TyTyHOB?
2. B yem oTnMuMe KOHCTPYKIMOHHOTO YyryHa OT CTayn?

3. ITo KakuM IPUHIXIAM TIPOU3BOINTCS KIACCH(DUKAINSA IyTYHOB?

4. HazoBuTe CTPYKTYpBl YyT'yHOB.

5. MapkupoBKa ceporo, KOBKOT0, BLICOKOIIPOYHOT'O YyTYHOB.

JlaGopatopras pa6ota 6 "TEPMHUUYECKASI OBPABOTKA VIJIEPOJUCTOM CTAJIA"

3agaHue U MOPSIOK BBIONHEHHUS:

1. OmpenenuTs TBEPAOCTH OOPA3LOB B UCXOJHOM COCTOSIHUU Ha npubope PokBesia BaBIu-BaHUEM CTAaIbHOTO IIAPHKA.

2. ITomecTnTh 6 00PA3IOB B HArpeBaTEIbHYIO II€Yb U BEIJICP)KAaTh HEOOXOMUMOE BPEMSL..

3. Oxmazuts 3 obpasna B Boze, | B Maciie, | Ha Bo3myxe U | BMecTe ¢ BBEIKIFOYEHHOM MEUbIO.

4. Onpenenuts TBEpAOCTb 00pa3oB Ha mpubope PokBernia BaaBnuBaHueM aaMa3HOro konyca. [lomyueHHble JaHHbIe TBEPAOCTH
HepEBECTH Ha TBEPJOCTH Mo bpuneno.

5. TloctponTs rpaduk M3MEHEHHUS TBEPAOCTH B 3aBUCUMOCTH OT CKOPOCTH OXJIaXKICHUS.

6. Tpu o6pa3ua, 3akaneHHbIe B BOAE, HOJBEPTrHYTh OTIyCKy pu Temneparype 17001C, 350L1C, 550L1C c BBIAEp:KKOH B 114U B
TeueHnu 30 MUH. C MOCIEAYIONMM OXJIaXI€HHEM B BOJIE.

7. 3a4nCTUTB TOPITH 0OPA3IOB U 3aMEPUTH TBEPJOCTh Ha IprOope PokBeTa BIaBIMBaHNEM all-Ma3HOTO KOHYCA.

8. IToctponTs rpaduk HM3MEHEHUS TBEPAOCTH B 3aBUCUMOCTH OT TEeMIIEpaTypHhl OTITyCKa.

9. CocTaBUTB OTYET.

Bompocs! i1t 3a1uTh 1a00paTOpHO padboTh

1. B 4eM cymHOCTh ¥ Ha3HAUEHHE TEPMHUUECKOW 00pabOTKH cTa-In?

2. YTo mpeAcTaBIIsIOT CO00H CTPYKTYphI, 00pa3ylomuecs Ipy pac-maje ayCTeHuTa?

3. Kakoii Buz repMudeckoil 00paboTKN MPUBOIUT CTallb B PABHO-BECHOE COCTOSIHHE?

4. Kaxue crmaBbl MOXKHO YIIPOYHSTE ITyTEM TepMHUYECKOH 00pa-00TKH?

5. Kakue nony4arorcst CTpyKTypbl IIpU OTXKUTe, HOpMAJIM3alluHY, 3aKajike U oTiycke? Kak u3MeHs0Tca MexaHnYecKue CBOMCTBa
cTanei?

JlaGopatopsas pa6ota 7 "UCCJIEJOBAHUE MUKPOCTPYKTYPhI YIJIEPOAUCTBIX CTAJIEN IIOCJIE
TEPMOOBPABOTKI"

3agaHue U MOPsII0K BBIMONHEHHUS:

1. TTomy4nTh KOJUTEKIHIO IUTH(OB.

2. VI3y4nTh U 3apHCOBATh CTPYKTYPHI CTAJEH 1OCIe Pa3IUYHBIX BUIOB TEPMHUUECKOI 00pabOTKH.

3. ComocTaBUTh JaHHbIE MUKPOAHAIN3a C PEKUMOM TEPMUUECKOH 00pabOTKH.




4. CocTaBUTH OTHET.

Bompocs! i1t 3a1uTh 1a00paTopHO padboTh

1. Yem oTnuyaeTcs OTIHYLIEHHBIH MAapTEHCUT OT MapTEHCUTA 3a-KaJIKU?

2. N3penus u3 cranu 45 Ob1IH eperpeTsl npH 3akanke. Uto Takoe meperpes? Uem OH BpeeH U KaK UCIIPABUTH ITOT Ae(HeKT?
3. YeM OTIUYAIOTCS COPOUT U TPOOCTHUT OTITyCKa?

4. IloueMy He IPUMEHSAIOT HEMOJHYIO 3aKaJKYy JUId JOIBTEKTOU-HBIX CTanei?

5. IloueMy He NPUMEHSIOT MOJIHYIO 3aKAJKY JJI 3a3BTEKTOMJHBIX CTaIe?

JlaboparopHas padota 8 "MCCJIIEJJOBAHUE MHUKPOCTPYKTYPbI IETUPOBAHHbBIX CTAJIEN"
3amgaHue U MOPSIOK BHIIOIHCHHUS:

1. TTomy9IHTh KOJUIEKITHIO NITH(OB JIETHPOBAHHBIX CTAJICH.

2. I3yuuThb 1 3apuCcOBaTh CTPYKTYPY JIETHPOBAHHBIX CTajleil. YKa3aTh CTPEIKaMHU pa3iIMyHbIe CTPYKTYpHbIe cocTaBistonue. Iloxg
Ka)K/IBIM PUCYHKOM YKa3aTh MapKy CTaJId U TEPMUYECKYIO 00-pabOTKy, KOTOpO OblIa MOABEPTHYTa CTAb.
3. CaenaTb BBIBOABIL.

4. CocTaBUTH OTHYET.

Bompocs! i1t 3a1uTh 1a00paTopHO padboTh

1. OcHOBHOE NPEUMYILECTBO JIETUPOBAHHO CTallU 110 CPABHEHUIO C YIIIEPOAUCTON?

2. Kax n3MeHsI0TCS CBOICTBA ClIaNN IIPH TO0ABICHUHN HUKETS?

3. Kakue ¢a3bl BCTpeyaroTcst B IETHPOBAHHBIX CTANAX?

4. Kakue nerupyrouye 3JeMEHThl YBETUUUBAIOT YCTOWYHBOCTh ay-CTeHHTA?

5. Yem nernpoBaHHBIN (eppHuT KpHUCTALIOTpadhUUeCKH OTIIMIAETCS OT 00BIHOTO (heppuTa?

Jlaboparopnas padora 9 "UCCIIEAOBAHUE MUKPOCTPYKTYPbI ME/I 1 EE CITJIABOB"

3amgaHue U MOPSIOK BHIIOTHCHHUS:

1.ITomy4unTh KOJIEKINIO IUTH(OB.

2.PaccMoTpeTh o1 MEKPOCKOI M 3apHCOBATh CTPYKTYPhI H3y4aeMbIX CIUIABOB.

3.0xapakTepHu3oBath (a3bl ¥ CTPYKTYPHBIC COCTABILIIOIINE N3yYaeMbIX CIDTaBOB. Ecin Habromae-mMast CTpyKTypa OTIH4aeTcs OT
CTPYKTYPBI, 0OXKHIaeMOI Ha OCHOBAaHHMH JHAarpaMMBI COCTOSHHUS, TO HEOOXOMMO yKa3aTh IPUYHNHY 3TOI0 HECOOTBETCTBHUSI.
4.CocTaBHTh OTYET.

Bormpocs! st 3ammuThl 1a00paTopHON paboThI

1. braromapst 4eMy MeZb U CIUIaBBI HAa €€ OCHOBE HAIIUTH [IHPOKOE TpUMEHEHHE?

2. Kak BIuAI0T IpuMecu Ha CBOWCTBA MeaAu?

3. Ha kakue Tpymmsl AeIST MeIHbIE CIIIaBbl?

4. IIpnuyrHa KPACHOJIOMKOCTH Meau?

5. Ilo xakuM IIpU3HAKAM pa3IHyaroT JaTyHu?

II. Ot4er no naboparopHeIM paboTam

6.2. Tembl NHCBMEHHBIX PadoT

Y4eOHBIM IJTAHOM HE MPEIyCMOTPEHO

6.3. @oH/1 OLIEHOYHBIX CPECTB

I. Bompocksl k 3auery

1. MexaHu9ecKHe CBOHCTBA METAJIIOB (IIPOYHOCTH, INTACTHYHOCTD, YAAPHAS BA3KOCTh, TBEPAOCTh, BEIHOCIUBOCTH), METOJIBI HX
OIIpeIeIeHHs.

2.OCHOBHBIE METO/IbI UCCIIC/IOBAHUS CTPYKTYPbl MaTEpPHAIIOB.

3. THIIBI KPUCTAINIMIECKUX PEIIETOK MeTaIIoB. J{e(heKThl CTPOSHHS KPUCTAINIOB (TOYCUHBIE, THHEHHBIE, 00BEMHBIE).
4 TTonmumopdusm xernesa.

5.HcnpiTaHre METaI0B HA PacTsKEHUE.

6.McnbITaHus METaIOB Ha TBEPJOCTh

7.XapakTeprucTuKa OCHOBHBIX (ha3 M MEXaHHUECKHUX cMecei (a3 B quarpamme Fe-Fe3C.

8. Kpucranmnuszanus 103BTeKTOUIHBIX cTajei (mo nuarpamme Fe-Fe3C).

9.Kpucrannuzanus sBrekToniHoi cranu (o aquarpamme Fe-Fe3C).

10.Kpucramm3anus 3a9BTeKTOUAHBIX cTanei (mo quarpamme Fe-Fe3C).

11.Kpucrammu3anus GebIX JOIBTEKTHIECKUX 4yTyHOB (1o quarpamme Fe-Fe3C).

12 Kpuctammmzanust 6eoro 3BTeKTHUYeCKOro uyyryHa (mo auarpamme Fe-Fe3C).

13.Kpucramm3sanus 6eNbIx 3a3BTEKTHISCKUX IyTYHOB (1o quarpamme Fe-Fe3C).

14.Buns! Tepmudeckoil 00paboTku craneil. Biusaue TepMudeckoif 00padOTKH Ha MEXaHUYECKHE CBOMCTBA CTANIH.
15.Teopust Tepmudeckoit 06pabOTKH (OCHOBHBIE IPEBPAIICHHUS B CTANIU IIPHU HATPEBE U OXJIAXKICHUHN).

16.OTKHUT, BUIBI OT)KUTA.

17.Hopmanu3zanusi.

18.3akanka (TI0THast ¥ HETIOJTHAS ).

19.01mycK yriepoaucTon CTaiu, BUABI OTITyCKa.

20.XuMuKO-TepMHUYecKas 00paboTKa: IEMEHTAIHS, A30THPOBAHME.

21.Knaccudukarms craneii: o XHMIIeCKOMY COCTaBY; TI0 COJIEP KaHHIO YTIIEpOa M JETHPYIOIINX 3IEMEHTOB; 110 CTCIICHH
PACKUCIICHHUS; TI0 Ka4eCTBY; O CTPYKTYpe; 110 MPOYHOCTH U 110 HA3HAYCHHIO.

22.BnusiHue yriepoja ¥ HOCTOSHHBIX IPUMecel Ha CBOMCTBA YIJIEPOAMCTHIX CTANICH.

23.YT1iepoancThie CTasid OOBIKHOBEHHOTO KauecTBa. YTIIEPOIUCTHIE KaYeCTBEHHBIC CTANIH.




24 .BnusHue NerupyoImxX JIEMEHTOB Ha CBOMCTBA JISTHPOBAHHBIX CTalleH.
25.Knaccudukanyst HHCTpyMEHTAIbHBIX JIETHPOBAHHBIX CTallel, IPUMEHEHHE.
26.1lemenTyeMble cTany. YIIydiaeMble CTalIH.

27 PeccopHo-npykuHHBIE cTanu. [IlapiIKONOAIMITHUKOBEIE CTAH.

28 Uyrynsl. Knaccudukanus, ctpykrypa, cBoiictBa. Mapkuposka o ['OCT.
29.MexaHn4ecKHe CBOMCTBA YyT'yHOB. BiinsiHue npumeceii Ha CBOIMCTBa YyryHOB.
30.Menp u ee cBoiicTBa, IpuMeHeHue, Mapkupoka 1o 'OCT.

31.JIatyHb U ee CBOMCTBA, IPUMEHEHHE, MapPKUPOBKA.

32.bpoH3a u ee cBONCTBa, NPUMEHEHHE, MAPKUPOBKA.

33.AnmoMUHMHI U €r0 CBOMCTBA, NpuMeHeHue, MapkupoBka 1o I'OCT.
34.AmomuHneBsle ciaBbl. Kimaccuguxanus, cBoiictBa, npuMeHenue, Mmapkuposka mo [OCT.

II. Tects! k 3auety
Bapuanros 5. B kaxnom BapuanTe 110 20 TeCTOBBIX 3alaHHUM.

6.4. IlepeyeHb BU/IOB OIIEHOYHBIX CPEACTB

Bonpocs! ¥ 3aaHus TS TEKYLIETO0 KOHTPOJIS.
OT4eT 1o 1ab0opaTOPHBIM PabOTaM.

Bomnpockl k 3auery.

TecTsl K 3aueTy.

7. YHEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHBI (MOAY JIS)

7.1. PexoMenayemas JquTeparypa

7.1.1. OcHoBHas JMTepaTypa

ABTOpBI, 3arnaBue W3narenscrBo, | Kon-Bo On. agpec
JI1. | Tapacos B.JI. [ MarepuasnoBeneHue 1 TEXHOIOTH Mocksa: MI'VJI, 20
1 KOHCTPYKLIIMOHHBIX MaTE€PHUAJIOB: 2005
Y4eOHUK IS By30B
JI1. | Connuen MarepuanoseeHue: YIeOHUK JTst CaHkT- 50
2 1011, BY30B [eTepOypr:
Ipsxun E.W. XUMU3 AT,
2007
7.1.2. lonoHUTeIbHAS JIUTEPATypa
ABTOpBHI, 3arinaBue W3narenscTBO, Koi-Bo On. aapec
JI2. | CyxopyxoB Marepuanoseaenue: Yue6Hoe nocodbue |Bparck: bpl'V, 109
1 |T.N. JIJIS1 BY30B 2006
JI2. | Cunbman Marepuanoseaenue: yaeoHoe mocoone | Mocksa: 10
2 K. JUISL By30B Axanemus, 2010
JI2. | Ko630Ba MarepuasnoBeneHne : 1a00paTOPHBI Bparck : bpl'Y, 1 https://ecat.brstu.ru/catalog/Yaebnsre
3 |10, IIPAKTUKYM 2020 %201%20y4ebH0-MeTognuecKneYo
Pynunina 20nocodus/Texunka/KodzoBa%
A1O. 2011.0.%

20Matepuanosenenue.JII1.2020.pdf

7.1.3. MeToanyeckue pa3padoTku

ABTODBI, 3armaBue WznarenscTBoO, Kon-Bo On. aapec
JI3. | Ko630Ba MarepuanoBecHue: METOIUUECKUE Bbparck: bpl'V, 1 https://ecat.brstu.ru/catalog/Yaebusie
1 [HN.0., yKa3aHWs U1 IPAaKTHYECKOU 1 2022 %201%20y4ebH0-MeTognuecKne Yo
Pynumuna CaMOCTOSTEIIFHON pabOTHI CTYICHTOB 20mocodus/Texurka/Ko6zoBa%
JI.C, 201.0.Marepuanoseaenue. MY nl1uC
Kynakos P.2022.pdf
AlO.

7.3.1 llepevyens NporpaMMHOro odecreveHust

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 [lepeyeHb NHGOPMANHOHHBIX CPABOYHBIX CHCTEM

7.3.2.1 | YauBepcurerckas undpopmanuontas cucrema POCCUSA (YUC POCCHA)

7.3.2.2 | HanmoHamnbHas snekTpoHHas 6udmmorexka HOb




7.3.2.3 | Hayunas snexrponHas 6ubimorexa eLIBRARY.RU

7.3.2.4 | UadopmarmonHas cucrema "EnuHoOe OKHO gocTyma kK 00pa3oBaTeIbHBIM pecypcam”

7.3.2.5 | OnextponHas 6ubnmoreka bpI'Y

7.3.2.6 | DnekTpoHHbIH KaTanor oubimorexu bpl'Y

7.3.2.7 | «YHuBepcureTckas 6ubdanoTeka online»

7.3.2.8 | U3parenbcTBO "JlaHp" 21eKTpOHHO-OMOIMOTEUHAS CUCTEMa

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHHUE JUCIUMITIJIMHBI (MOZY JIS)

2315 JlaGopatopust OcHOBHOE 000pyIOBaHME:
MaTepHaIoBeICHHS. - [eus mydensrast SNOL 30/1100;
Tepmuueckuil y4acTok - meub My¢enpHas SNOL 6.7/1300;

- mkad cymmsHbi CHOJI - 3,5;
- T K snekrponeyn LII1-113;
- mxag¢ BeITsDKHOI 1111-M.

9. METOJUYECKHUE YKA3AHUS JJ151 OBYUYAIOIIUXCSI 110 OCBOEHUIO JUCIUILINHBI (MOLY.JIST)

TpeboBanus kK 0QOPMIICHUIO OTYETOB IO BHIMOJHEHHIO Ja00paTOpHBIX padoT. BrimoaHeHHbIE 1a00paTOpHbIE PabOTHI
0(hOpMIIIOTCS B BUAIE OTUETA Ha JIUCTaX Oenoit Oymaru opmaroM A4 ¥ BKIIFOYAET CIICYIOIIUE Pa3eibl: TUTYJIbHBIHN JIHCT,
3aJjaHue, pelIeHne TpeOyeMBIX 3aJaHIH 1 MOSCHEHHS K HAM, COepIKallie HeOOXOJMMBIE YPAaBHEHHSI, BBIBOIBI COOTBETCTBYIOIINX
3aBUCHMOCTEH, TEOPEMBI U pacyeTsl, CONIPOBOXKIAEMbIE TPEeOyEeMBIMH IpapUIecKUMU UI-TIOCTPAlUAMH, PUCYHKaMH U YepPTeKaAMH.
B xoHI1e oruera 1abopaTopHOi paboTh! IPUBOANTCS CIIMCOK JIMTEPATYPHBIX HCTOYHUKOB, HCIIOJIL30BAaHHbIX CTYJICHTOM IIPH €€
BBITIOJTHEHHH, B TOM YHCJIE TaeTCsl OMOIMorpadmst METOMMUECKUX yKa3aHUH U mocoouit. [Ipn HanmmcaHny TeKcTa oTyeTa
HCTIONB3YIOTCS YEPHIUIA CHHETO MII YepHOTO IBEeTa, IPH 0(OPMIICHHH IrpadIIecKOoro MaTepraia — IPOCThIe KapaHJalId U
YepTeNHbIE NPHHAUISKHOCTH. VICroIbp30BaHNe [IBETHBIX KapaHaalel u GpaomactepoB He qomyckaercs. OdopmiieHue Kak
TECTOBOIl YaCTH OTYETa, TAK M TPEOYEMBIX IpaUEeCKHUX IIOCTPOCHUH BBITIOIHSACTCS B cCOOTBETCTBUM ¢ TpeboBanusmu ECKJI u
CTO 4.2-07-2008. ITpu opopMIIEHHN OTYETOB MPAKTHUECKUX PA0OT OIMYyCKAETCS IMOJIHOE WM YaCTHIHOE HCTojb3oBanue [I9BM.
Hcnons3osanue II9BM He sBisieTcst OCHOBaHHMEM ISl HApYIISHUS WIIK HecoOmoaeHus Tpebosanuii u nonoxernuit ECKJ{ u CTO
4.2-07-2008.

OT4eThl TA00PATOPHBIX PabOT, 0POPMIICHHBIC HEOPEIKHO U O3 COOTFOICHUSI TPEIBSIBISEMBIX K HUIM TpeOOBaHUIMA, HE
paccMaTpUBArOTCS U HE 3aCYUTHIBAIOTCSA. OTUeTHl, 0opMIiIeHHbIE He B cooTBeTcTBUH ¢ TpeboBanusvu ECK/I n CTO 4.2-07-2008,
HE TPOBEPSIOTCS M BO3BPALIAIOTCS CTYICH-TY JUIs TlepeoopMiieHHs. BbIOIHEHHbIE M COOTBETCTBEHHO 0(OPMIICHHbIE OTYETHI
71a00paTOPHBIX pabOT AOJKHEI OBITH IPECTAaBICHBI PETIOABATEIIIO ISl NPOBEPKH. [IpoBepKka MpaBUIEHOCTH BBITIOTHEHHS
71a00paTOPHBIX PabOT U OPOPMIICHHS OTUETA OCYIIECTBIICTCS B TEUECHHE CEMECTpa Ha ayJUTOPHBIX 3aHATHAX WM KOHCYIBTAIHAX,
MPOBOAUMBIX B COOTBETCTBHHU C PACIHCAHUEM PaOOThHI MPEIoAaBaTes.
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