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1. HEJIX OCBOEHUSA JUCHUIIJINMHBI

1.

Ju—

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

2. MECTO JUCIIUIIVIMHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIT:

b1.b.14

2.1

TpeOoBanus Kk NpeJBapuTe/ILHON NOAT0TOBKe 00y4ar0IIerocs:

2.1.1

dusuka

2.1.2

Xumus

2.2

JMCHUIUIMHBI U IPAKTHKM, AJI5 KOTOPbIX 0CBOCHHE JAHHON IMCIHUIIUHBI (MO1YJ) HE00X0AUMO KAK
npeallecTByOLIee:

2.2.1

TexHOIOrusa KOHCTPYKIMOHHBIX MaTE€pPUaIOB

222

OCHOBBI MMPOCKTUPOBAHUA

3. KOMIIETEHIIMA OBYYAIOHIEI'OCS1, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCIIUITJIMHBI

(MOJIYJIST)

OIIK-1: cioco0HOCTBHIO K NPUOOPETEHUIO ¢ 00JILIION CTENEeHbI0 CAMOCTOATEIbLHOCTH HOBBIX 3HAHMIA € MCIOJIb30BAHHEM

COBPEMEHHBIX 06pa303aTe.111,m>1x u l/ll-[(l)OpMaIIl/IOHHle TEeXHOJOTrHi

Wunukatop 1

CIOCOOBI MPHOOPETEHNS HOBBIX 3HAHUH C HCTIOJIb30BAHIEM COBPEMEHHBIX 00Pa30BaTEIbHBIX W HH()OPMAI[OHHBIX
TEXHOJIOIHH

Nuaukatop 1

HNPUMEHSTH CTIOCOOB! MPHOOPETEHNUsI HOBBIX 3HAHMH € UCIIOIb30BAaHUEM COBPEMEHHBIX 00pa30BaTENbHBIX U
HHPOPMAMOHHBIX TEXHOIOTHH

Nnnukatop 1

HaBBIKAMH TIPHOOPETSHUS HOBBIX 3HAHUH C MCIIOJIb30BAaHHEM COBPEMEHHBIX 00pa30BaTEIbHBIX M HMHPOPMAIMOHHBIX
TEXHOJOTUH

ITK-5: cnnoco0HOCTHI0 NPUHUMATH yYacTHe B Pad0Tax N0 pacyeTy U IPOeKTUPOBAHNIO JieTajlell U y3J10B
MAIIHHOCTPOUTEIbHBIX KOHCTPYKIMIl B COOTBETCTBHHU € TEXHHYECKHMH 32IaHUSIMH H HCI0Ib30BAHHEM CTAHAAPTHBIX

CpeacTB aBTOMATH3AIIUMU NIPOCKTHPOBAHUSA

Wnpukatop 1

0COOCHHOCTH CTPYKTYPBI Pa3IUYHBIX MaTEPHATIOB U METOABI UCCIEIOBAHUS UX CTPOCHHUS;

Wnpukatop 1

BBITOJIHATh aHAJIU3 CTPYKTYPBI Pa3JIMYHBIX BUJOB MATEPUAIIOB;

Wnpukatop 1

METOAaMU MPOBEJCHHUS CTAHAAPTHBIX UCIIBITAHUN TI0 OMPEeNICHHIO MToKa3aTesiel (PU3NKO-MEXaHNIECKUX CBOMCTB
HCTIONB3YEMOTO ChIPhs, MOy (PaOpPUKATOB U TOTOBBIX HU3ICIHH.

B pe3yabTaTe ocBOeHHS AUCHHILUIMHBI 00y YAIOMIHIACS T0KEH

3.1 |3narn:

3.1.1 | ocHOBHBIE METOBI UCCIIEAOBAHNUS CTPOSHHUS U UCIIBITAHUS MaTEPUAIOB METAJIOB U CIUIABOB; OCHOBHBIE IIPHHITHIIBI
BBIOOpA MaTEpUAaIOB [JIsl U3TOTOBIICHUS ACTAJICH MAIMH; PEXUMbI YIPOUHSIONIEH TepMIUIECKO 00pabOTKI;0CHOBHBIE
BU/IBI KOHCTPYKIJHOHHBIX MaTepHaJIOB HX MapKH, COCTaB,0COOEHHOCTH CTPYKTYPHI PA3IMIHBIX MAaTEPHUAJIOB,
MEXaHUYECKUE U TEXHOJIIOTUYECKUE CBOMCTBA.

3.2 | Ymerh:

3.2.1 | IpUMEHATh COBPEMEHHBIE METOABI UCCIIEJOBAHUS CTPYKTYPbl MATEPHUAJIOB; BBIINOJIHATh aHAIU3 CTPYKTYPBI pa3IMYHbIX
BUJIOB MaTepUAaIOB; UICHTU(PUIIPOBATE HA OCHOBAaHUU MapKUPOBKU KOHCTPYKLMOHHBIE U IKCIITyaTallUOHHBIC MaTepUaIIbl
U ONpEeENATh BO3MOXKHbIE 00JACTH UX MPUMEHEHHS;TPOU3BOINTD 3aKaJKy M OTITYCK CTajel pasInuHbIX MapOK;U3MEPATh
TBEPAOCTH [T KOHTPOJIS Pe3yIIbTaTOB TEPMUIECKOI 00pabOTKM; BBHIOIHATH aHAIN3 CTPYKTYPHI Pa3INIHBIX BUIOB
MaTepuaoB; paboTats ¢ yueOHOH, HayYHOH U CIIPaBOYHON JINTEPATypOH 110 MaTepUaIOBEACHHUIO; O(OPMIISITH,
MPEACTABIATH U AOKIAbIBATh PE3YIbTaThl BHIIIOJIHEHHON pabOTHI.

3.3 | Baagers:

3.3.1 | MeTogaMu MPAaKTHYECKOTO IIPHMEHEHHUSI TEOPETUUECKHUX MOT0XKEHHI;0CHOBAMHU TEXHOJIOTHH TEPMUYECKOM
00paboTKM;00LIMMHU HAaBBIKAMU 110 aHATHU3Y TPEOOBAHUH K MaTepHally U CIOCOOHOCTH BEIOOpA MaTepHaa; ClIpaBOUHbIM
MaTEpPHAJIOM I10 OCHOBHBIM XapaKTEPUCTHKAM KOHCTPYKIMOHHBIX MaT€pHUaioB; MAPKUPOBKONH OCHOBHBIX
KOHCTPYKIMOHHBIX MaT€pPHUajIOB; METOJaMH IIPOBEACHUS CTaHIapPTHBIX UCIBITAHUH 110 OIPEAEICHUIO I0Ka3aTeIel
(u3MKO-MEXaHUUECKUX CBOUCTB.

4. CTPYKTYPA U COAEPXXAHUE JUCHUIIJINHBI (MOAYJIS)
Kon Bun HaunmenoBanue pasnenoB u | Cemectp / | YacoB | Komneren- | Jluteparypa | Unte | [Ipumeuanue
3aHATHA | 3aHATHSA TeM Kype 1070 PAaKT.
Pazgen | Paznmen 1. O6umas Teopust
CILJIABOB




1.1 Jlex MexaHuyeckue CBOMCTBA. TIK-5 OIIK- JI1.1 Jlexmus —
TexHonoruueckue u 1 JI1.2J12.1 Mpe3eHTaLUs
SKCILTyaTaIl[MOHHbIE CBOMCTBA. J12.2 OIIK-1
1.2 Jlex CtpoeHue, KpucTain3anus u IIK-5 OIIK- JIT.1 Jlexuus —
CBOMCTBA CIIAaBOB. 1 JI1.2J12.1 Mpe3eHTalus
2.2 OIIK OIIK-1
1.3 Jlex [TpousBoacTBO cTanu TIK-5 OIIK- JI1.1 OIIK-1
1 JI1.2J12.1
2.2
1.4 Jlex JKenezoyrnepoaucTsie CIUIABHI. [K-5 OIIK- JI1.1 Jlexuus —
Cramu. Yyrynsl. CtpoeHue, 1 JI1.2J12.1 Mpe3eHTaLUs
CBO¥CTBA, KiaccuuKaIus J12.2 OIIK-1
1.5 Jlex Tepmudeckas 06paboTKu IK-5 OIIK- JI1.1 Jlexums —
METaJJIOB. XUMUKO- 1 JI1.2J12.1 MIPE3CHTALNS
TepMHu4Yeckas 00paboTKa CTau. J2.2 OIIK-1
1.6 Jlex LIBeTHBIC METAJUIBI U CILIABBI. TIK-5 OIIK- JI1.1 OIIK-1
CTpoeHue U CBOMCTBA. 1 JI1.2J12.1
2.2
1.7 Jlex Hemerannuueckue u [K-5 OIIK- JI1.1 OIIK-1
KOMITO3UITMOHHBIC MaTePUaIbI 1 JI1.2J12.1
J2.2
1.8 JIa6 HcnbiTanne MeTaioB Ha IIK-5 OIIK- JI1.1 Pabora B
TBEPIOCTE. 1 JI1.2J12.1 MaJIBIX
JI2.2J13.1 rpymnmnax
OIIK-1
1.9 Ilp Mertamorpadudeckuii aHanm3 IIK-5 OIIK- JIT.1 OIIK-1
METAJUIOB U CIUIABOB 1 JI1.2J12.1
JI2.2J13.1
1.10 JIab Uccnenosanne TIK-5 OIIK- JI1.1 Pabora B
MHUKPOCTPYKTYPBI 1 JI1.2J12.1 MaJIbIxX
YIJIEPOJUCTHIX CTAJIEH B JI2.2J13.1 rpymmax
PaBHOBECHOM COCTOSIHUU. OIIK-1
1.11 IIp Juarpamma coCTOSIHUS [K-5 OIIK- JI1.1 Pa6ora B
CIIJIABOB JKeJje3a C yriepoaoM 1 JI1.2J12.1 MaJbIxX
JI2.2713.1 rpymnmax
OIIK-1
1.12 JIab Hccnenosanue TTK-5 OIIK- JI1.1 Pabota B
MHUKPOCTPYKTYPBI UyTYHOB. 1 JI1.2J12.1 MaJIbIxX
JI2.2713.1 rpymnmax
OIIK-1
1.13 J1ab UccnenoBanue [K-5 OIIK- JI1.1 Pa6ora B
MHUKPOCTPYKTYPbI 1 JI1.2J12.1 MaJIbIxX
YIJIEPOIUCTBIX CTalel Iocie JI2.2J13.1 rpymnmnax
TepMOOOPaOOTKH. OIIK-1
1.14 JIab Tepmuueckas 06paboTka [K-5 OIIK- JI1.1 Pa6ora B
YIJIAEPOAUCTON CTAIH 1 JI1.2J12.1 MaJbIX
JI2.2J13.1 rpymnmax
OIIK-1
1.15 JIab Uccnenosanue IK-5 OIIK- JI1.1 Pa6ora B
MUKPOCTPYKTYPBI 1 JI1.2J12.1 MaJIbIX
JIETHPOBAHHBIX CTaJNCH JI2.2J13.1 rpymnmax
OIIK-1
1.16 JIab UccnenoBanue IIK-5 OIIK- JIT.1 OIIK-
MUKPOCTPYKTYPBI MEIH U €€ 1 JI1.2J12.1 1Pabora B
CIIJIaBOB JI2.2J13.1 MaJIbIxX
rpyrmmax
1.17 IIp PacmmdpoBka mapox TIK-5 OIIK- JI1.1 OIIK-1
YIJIAEPOAUCTHIX CTalleH U 1 JI1.2712.2
YYT'YHOB
1.18 Ilp PacmudpoBka mapok TIK-5 OIIK- JIT.1 OIIK-1
JIETHPOBAHHBIX CTaJEH 1 JI1.2J12.2
1.19 IIp PacmmdpoBka MapoK IBETHBIX TIK-5 OIIK- JI1.1 OIIK-1
CIIJIAaBOB 1 JI1.2J12.2




1.20 IIp IlocTpoenue nuarpaamMm 1 2 IK-5 OIIK- J1.1 0 OIIK-1

COCTOSIHHUS CTIJIAaBOB 1 JI1.2J12.2

1.21 IIp JmarpHamma coCTOsSIHUS 1 4 TIK-5 OIIK- JIT.1 0 OIIK-1
CILTaBOB, 00OPA3YIOMIHX 1 JI1.2712.2
HEOrpaHHUYEHHbIE TBEPAbIE
pacTBOpHI

1.22 IIp JlmarpHamma COCTOSIHUS 1 4 TIK-5 OIIK- JIT.1 0 OIIK-1
CIUTaBOB, 00OpPa3yIOIINX 1 JI1.2J12.2

MCXaHHYCCKHUC CMCCH U3
YHUCThIX KOMIIOHCHTOB

1.23 IIp JlnarpHamma coCTOSIHUS 1 4 TIK-5 OIIK- JI1.1 0 OIIK-1

CIUTaBOB, 00Pa3yIONINX B 1 JI1.2J12.2
TBEPAOM COCTOSTHUU
XUMUYECKHUE COEANHEHUS

1.24 IIp JlnarpHamma COCTOSIHUS 1 2 TIK-5 OIIK- JI1.1 0 OIIK-1

CIIaBOB, KOMITOHCHTHI 1 JI1.2J12.2
KOTOPBIX HMEIOT
noJIUMOpP(QHBIC MPEBPALICHHS

1.25 Cp [oxnroTtoBka K 1a00paTOPHBIM 1 23 [K-5 OIIK- JI1.1 0 OIIK-1
paboTtam. 1 JI1.2J12.1
J12.2J13.1

1.26 Ox3amen | IloaroToBka k sK3aMeny 1 36 TIK-5 OIIK- JI1.1 0 OIIK-1
1 JI1.2J12.1
J12.2J13.1

5. OBPABOBATEJIBHBIE TEXHOJIOI'MH

OOGpa3oBartebHbIC TEXHOJIOIHH C HCIIOIb30BAHHEM aKTUBHBIX METOJIOB 00y4eHHMs (JIeKIust — Oecena, JIeKIns — AUCKYCCHS,
npoOJIeMHAs JICKIHU, JISKIMS-BU3YaH3aLisL, JIEKIHS C 3apaHee 3aIIaHNPOBaHHBIMU OIIHOKAMM, JIEKINS — ITPpecc-KOH(epeHIHS,
JIEKIUs ¢ pa300pOM KOHKPETHBIX CUTYAIH, TeKIIS-KOHCYIbTAIUS, 3aHATHS C IPUMEHEHHEM 3aTPYJHAIOMINX YCIOBHH, METOIBI
IPYIIIOBOIO PELICHUS TBOPUECKUX 3a]a4, METO]] PA3BUBAIOIIEHCS KOOTICPALIIH)

TpaauuumonHas (penpoayKTUBHAs) TEXHOJIOTH (IIPEenoAaBaTeslb 3HAKOMHUT 00YYaIOIUXCsl C MOPSAAKOM BBIIIOJIHEHUS 3a/1aHus,
HaOJI0aeT 32 BBITOJIHEHUEM H IIPU HEOOXOIMMOCTH KOPPEKTUPYET paboTy 00ydarommxcs)

TexHOJ0THA AUCTAHIMOHHOTO 00yUYeHHs (TIoTyueHHe 00pa3oBaTeIbHbIX YCIyT 0€3 MOCEUIeHNs] YHUBEPCUTETa, C TIOMOLIbIO
COBPEMCHHBIX CHCTEM TEIEKOMMY-HUKAIMH (3JICKTPOHHAs o4Ta, IHTepHeT U 1p.))

TexHOIOTHs KONIEKTHBHOTO B3aMMOAEHCTBHS (paboTa B MaNIBIX TPYMIaX) (CaMOCTOATEIbHOE H3Y4YEeHHE 00yJaroIIMUCS HOBOTO
Marepuala HoCpeCTBOM COTPYIHHYECTBA B MAIBIX IPYIINaX, Ja€T BO3MOXKHOCTh BCEM YYacTHHKAaM y4acTBOBATh B paboTe,
MPaKTAKOBATh HABBIKH COTPYIHNIECTBA, MEKITNIHOCTHOTO OOIIICHU)

6. POH/I ONEHOYHBIX CPEICTB

6.1. KO]—ITpO.]'I])HbIe BOIIPOCHI ¥ 3a1aHUA

I. Bonpocsl 1 3aaHus 111 TEKYLIETO0 KOHTPOJLS

Jlabopatopnas padota 1 "UCIIBITAHUE METAJIJIOB HA TBEPJOCTB"

3aganue u [Topsa0K BBITIOIHEHNUS:

1. IlpousBecTu ucnpITaHUE Ha TBEPAOCTH 0 BprHETI0 00pa3lioB U3 CTaIH U YyTyHa.

2. OnpenenuTh TBEPIOCTb.

3. [IpousBecTy NCTIBITaHNE HA TBEPAOCTH 10 PoKBeTy 00pa3moB U3 cTaml B OTOXIKEHHOM 1 3aKaJEHHOM COCTOSHHU.
4. OnpenenuTb TBEPAOCTD.

5. IlepeBectu uucna TBEpIOCTH 10 PokBemTy B uncia TBepAOCTU 0 bprHeo, noiabp3ysach TabIuaMH.
6. CocTaBUTH OTCYET.

Bomnpocs! mrs 3amuTs! 1abopaTopHON paboThI

1. Yto Takoe TBEpAOCTH?

2. Kakue MeTo/ibl U3MEpPEHUsI TBEPAOCTHU BbI 3HaeTe?

3. Kak npoBozsT u3MepeHue TBEpAOCTU 110 bpuneno?

4. V3 xakux ycJIOBHIf BEIOMpAETCs JUaMeTp IaphKa IpHU UCIBITa-HUHM Ha TBEPIOCTh 0 bpunennro?

5. IIpumep 3anmucu TBepAOCTH 1O bpuHe0?

JlaGopatopras paGora 2 "METAJJIOTPAOMYECKHWI AHAJIN3 METAJJIOB U CITJIABOB"

3agaHue U MOPSAO0K BHITOTHEHUS:

1. 3apucoBath H 1aTh XapaKTEPUCTUKY CTPYKTYP MaKPOILTU(OB KOJUICKIIHH.

2. M3yuuTth ycTpOHCTBO MUKPOCKOIIA.

3. IIpousBecTu HACTPOUKY MUKPOCKOIIA.

4. IIpocMOTpeTh U 3apUCOBATh CTPYKTYPY MHUKpoLLTUda 10 U nocie TpaBiaeHus 4-x % pactsopom HNO3 B cnimpTe.




5. CocTaBUTh OTYET.

Bompocs! st 3ammtel 1abopaTopHOW paboThI

1. YTo MOHUMAIOT MO CTPYKTYpOii?

2. Kakoe Ha3BaHWe HOCHUT HCCIIEIOBAHUE CTPOCHUS METAIJIOB IpH yBenndeHuu 1o 80 pa3?

3. Kakoe Ha3BaHHE HOCUT HUCCIIEOBaHUE CTPOCHUS METAIUIOB NpH yBesnnueHuu oT 80 1o 2000 pa3 u 6onee?
4. 'ne u ¢ KaKko Lenblo NPUMEHSIOT MaKpOaHaIN3 U MUKpOaHaIN3?

5. Kakue cymecTByIOT METO/BI TPUTOTOBIICHUSI MEKPOIILUTH(OB HEOOIBIIUX pa3MepoB?

Jlabopatopnas padota 3 "JTUATPAMMA COCTOSHUN S CITJIABOB XEJIE3A C YIJIEPOJIOM"
3amgaHue ¥ MOPSIOK BBITIOIHEHNUS:

1. Beraeptuts B Macmrabe qrarpaMMy COCTOSIHUS KeIe30-1eMEH "TUT.

2. IToctpouts kpuBkIe oxnaxaeHus s cmasos 11, 111, V u VI

3. IIpon3sBectr pa3bop 3THX CIIABOB 110 CXEMeE, IPUBEICHHO B TaHHOM paboTe s crutaBos [ u 1V.
4. JInst KaKIOTO CIUIaBa IPUBECTH CXEMbI N3MEHEHHS CTPYKTYP NIPH OXIAXKICHHH.

Bomnpocs! 1 3amuTs! 1abopaTopHOH paboTh

1. Kakue amnorponnueckue MoauQuKaiu IMEET YUCTOE XKENIe30 U B YeM UX pazinudne?

2. Kakwue (a3bl BCTpeyaroTCs B )KENe30yTIePOIUCTHIX CIUIaBax?

3. Uem oTinuuaeTcs 3BTEKTOUAHOE MIPEBPALLEHUE OT IBTEKTUYECKOr0?

4. Kakas ¢a3za nepBUYHO KPUCTAJUIU3YETCS B TOIBTEKTUUECKUX OCJIBIX YyryHax?

5. Yem oTanvaetcs eie0ypuT BTOPUUHBIH OT J1e1e0ypHTa IEPBUYHOTO?

JlaGopatopHas paGota 4 "UCCJIEJJOBAHUE MUKPOCTPYKTYPhI YIJIEPOJUCTBIX CTAJIEM B PABHOBECHOM
COCTOAHUN"

Bompocs! a1t 3amuTs 1a60paTopHOit padoThI

1. Ha3oBUTE CTPYKTypHBIE COCTABIIAIOIINAE CTANH.

2. aiiTe onpeneneHue CTPYKTyp ayCTEHUTA U MEPIUTa.

3. HazoBuTe cofepkaHue yrieposia B IEMEHTUTE U TIEPIINTE.

4. IIpu xakoii TeMIiepaType B ayCTEHUTE MOKET PACTBOPUTHCS MAKCUMAJIBHOE KOJIUYECTBO yrieponaa’?

5. B gem pasnuune MexIy TEXHUYECKHM 5KEJIe30M H CTANbIO 110 COCTaBy?

Jlaboparopnas padota 5 "UCCJIIEJJOBAHUE MUKPOCTPYKTYPLI UYTYHOB"

3agaHue U MOPSIOK BHITIOJHEHNUS:

1. PaccMOTpeTs o1 MUKPOCKOIIOM U 3apHCOBATh CTPYKTYpPy 0€10~T0, CEpOoro, BBICOKOIIPOUHOT0 U KOBKOTO YYT'YHOB O TPABICHUS
U 1ocje TpaBleHHs. YKa3aTh CTPENKaMH Pa3IH4YHbIE CTPYKTYp-HbIE COCTaB ISIOLIME.

2. Cnenatb BBIBOJIBI.

3. CocTaBUTB OTUET.

Bompocs! 1u1st 3a1uThl 1a00paTopHOit paboTh

1. Yem 00ycIIOBIICHO pa3die CBOHCTB OCINBIX, CEPBIX, BEICOKO-TIPOYHBIX M KOBKHX IyTyHOB?
2. B ueM omIn4Ke KOHCTPYKIUOHHOIO 4yT'yHa OT CTanu?

3. ITo xakuM MPUHLUIIAM TPOU3BOJUTCS KIacCUPHUKALNS YyTYHOB?

4. Ha3oBHTE CTPYKTYPBI 4yTyHOB.

5. MapkupoBKa ceporo, KOBKOro, BBICOKOIIPOYHOI'O UyT'yHOB.

JlabopatopHas pa6ota 6 "TEPMUYECKASI OBPABOTKA VIJIEPOIMICTOM CTAJIN"

3amgaHue ¥ MOPSIOK BBITIOIHEHUS:

1. OmpenenuTh TBEPIOCTH OOPA3IIOB B HCXOJHOM COCTOSTHHH Ha Nprdope PokBeruia BOaBIH-BaHWEM CTATBHOTO IIAPHKA.

2. ITomecTuth 6 00pa3OB B HArpeBaTENbHYIO M€Y U BBIIEPKATh HEOOXOAMMOE BPEML..

3. Oxmamuth 3 oOpasna B Boje, | B Macie, 1 Ha Bo3ayxe U 1 BMecTe ¢ BBIKIIIOYCHHOM MEYbIO.

4. Onpenenuth TBEPAOCTH 00pasIoB Ha MprOope PokBeiTa BraBIMBaHNEM alTMa3HOTO KOHYyca. IloydeHHbIe JaHHBIE TBEPIOCTH
HepeBecTH Ha TBEPIOCTh o bpunenro.

5. IloctpouTs rpahuk U3MEHEHUs TBEPJOCTH B 3aBUCUMOCTH OT CKOPOCTH OXJIaXKACHUSI.

6. Tpu o0Opa3ina, 3akajeHHbIC B BOZIE, TIOABEPTHYTH OTIYCKy nipu Temmepatype 17001C, 35001C, 55001C ¢ BeIIepKKOH B Ie4H B
TedeHuH 30 MUH. ¢ NOCIEIYIOIUM OXJIaXKAECHUEM B BOJE.

7. 3a4MCTUTH TOPLBI 00Pa3LOB U 3aMEPUTH TBEPAOCTh Ha Mpubope PokBesia BAaBIMBaHUEM al-Ma3HOT'O KOHYcCA.

8. IloctpounTh rpaduk H3MEHEHUsI TBEPIOCTH B 3aBHCUMOCTH OT TEMIIEPaTypPhI OTITYCKa.

9. CocTaBUTH OTYET.

Bomnpocs! ms 3amuTs! 1abopaTopHOH paboTh

1. B uem cyniHocTh 1 Ha3HaUEHUE TEPMHUUECKON 00paboTKu cTa-u?

2. Uto npencTaBisoT co00i CTPYKTYpPHI, 00pa3yromuecs IpH pac-1ajie ayCTeHnTa?

3. Kakoif Bux TepMudeckoii 00paboTKi IPUBOINUT CTANIb B PABHO-BECHOE COCTOSHIE?

4. Kakue criiaBbl MOXKHO YIPOUHSTH MyTEM TEPMUUECKOH 00pa-060Tku?

5. Kakue nosmy4arorcsi CTpYKTYphbl IIPH OTXKUTe, HOpMaJIM3aliY, 3aKajke U oTnycke? Kak U3MEHSI0TCS MEXaHUYeCKUE CBOWCTBA
craneit?

Jla6opatopHas pa6ota 7 "MUCCJIEJJOBAHUE MHUKPOCTPYKTYPhI YIJIEPOJJUCTBIX CTAJIEN ITOCJIE
TEPMOOBPABOTKU"

3agaHue U MOPSIOK BHITIOJHEHNUS:

1. TToay4uTh KOMIEKIMIO HITH(OB.




2. VI3y4uTs U 3apucoBaTh CTPYKTYPHI CTaleH IOCIIe Pa3IHYHbIX BUJOB TePMHUUECKON 00pabOTKH.

3. ConocTaBUTh JAHHBIE MUKPOAHAIM3a C PEKMMOM TEPMUUYECKON 00paboTKH.

4. CoCTaBUTh OTYET.

Bomnpocs! mis 3amuTs! 1abopaTopHON paboTh

1. Yem oTiM4aeTCst OTITYLIEHHBIH MAPTEHCUT OT MApTEHCUTA 3a-KaIKu?

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

4. IloueMy He IPUMEHSIOT HETIOIHYIO 3aKaJKy [UIS IOIBTEKTOHI-HBIX CTaneil?

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

JlaGopatopras paGora 8 "UCCJIEJOBAHUE MUKPOCTPYKTYPBI JIETUPOBAHHbBIX CTAJIENA"
3agaHue U NOPsI0K BBIIOIHEHUS:

1. TTomyunTs KoMIEKIMIO MITH(OB JIETHPOBAHHBIX CTalICH.

2. M3yuuTs U 3apuCcoBaTh CTPYKTYpPY JETUPOBAHHBIX CTalel. YKa3aTh CTPEIKAMU Pa3IMuHble CTPYKTYpHbIE cocTaBisomue. Ilox
Ka)KIBIM PUCYHKOM yKa3aTh MapKy CTalIH U TEPMUYECKYIO 00-paboTKy, KOTOpOH OblIa IOABEPrHYTA CTAlIb.
3. CunenaTh BBIBOJIBL.

4. CoCTaBUTb OTUET.

Bomnpocs! ms 3amuTs! 1abopaTopHOH paboThI

1. OcHOBHOE MPEUMYILECTBO JIETHPOBAHHOM CTaJIU 0 CPABHEHHUIO C YTIIIEPOIUCTOM?

2. Kak n3MeHSIOTCS CBOMCTBA ClTaiy MpH J00aBICHUN HUKEIS?

3. Kakue ¢a3bl BcTpeyaroTcs B JISTHPOBAHHBIX CTAISX?

4. Kaxkwue erupyoIuye 31eMeHThl yBeIHIUBAIOT yCTOMUUBOCTh ay-CTeHUTA?

5. Yem nerupoBaHHBIN GeppuT KpucTaiorpaguuecku ommyaercs oT 00brdHOro (heppura?

JlabopatopHas pabota 9 "MCCJIEAOBAHUE MUKPOCTPYKTYPBI MEZI U EE CIIJTABOB"

3agaHue ¥ MOPsI0K BBIIOIHEHUS:

1.ITomy4uTs KOJUIEKIHIO IUTH(OB.

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

3.0xapaxkTepu3oBaTh (a3bl U CTPYKTypHBIE COCTABISIONINE U3ydaeMbIX cIuiaBoB. Ecii HaOmoqae-Mast CTpyKTypa OTIIMYAeTCs OT
CTPYKTYpBI, 0KHIa€MOI Ha OCHOBAHHMHU JHarpaMMBbl COCTOSIHUS, TO HEOOXOAUMO YKa3aTh IPUYUHY 3TOr0 HECOOTBETCTBUSI.
4.CocTaBUTb OTYET.

Bomnpocs! mis 3amuTs! 1abopaTopHOH paboThI

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

2. Kak BnusT npriMecH Ha CBOMCTBa Meu?

3. Ha xakue rpynmsl I€JsST MEIHBIE CIUIaBbI?

4. IlpnunHa KPaCHOJIOMKOCTU MeIH?

5. Ilo xkakuM NpHU3HAKaM pPa3IUYaroT JaTyHH?

II. Otuer no mabopaTopHEIM paboTaM

6.2. TeMbl NHCbMEHHBIX padoT

Y4eOHBIM IITAHOM HE NPEIyCMOTPEHO

6.3. ®oH/ OLICHOYHBIX CPEACTB

I. Bonpocsl k 3auety

1. MexaHu4eckue CBOMCTBA METAILIOB (IIPOYHOCTb, IUIACTUYHOCTD, yIapHasi BSI3KOCTh, TBEPJOCTh, BEIHOCIUBOCTh), METOJIBI UX
OIIpeIeIeHHS.

2.0OCHOBHBIE METOIBI HCCIICIOBAHHS CTPYKTYPBI MaTEPHAIIOB.

3. THIBl KPUCTAIUIMYECKUX PELICTOK METalIOB. JIedeKThl CTpOeHHS KPUCTAILIOB (TOUCUHbIE, JINHEHHBIC, OOBbEMHBIC).
4.TlomumopdusM xenesa.

5.HcnblTaHue METaJUIOB Ha PACTSLKEHHE.

6.VcnibiTaHnst METAIJIOB Ha TBEPIOCTH

7.XapakTepucTHKa OCHOBHBIX (ha3 U MeXaHHUECKUX cMmeceit (a3 B quarpamme Fe-Fe3C.

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

9.Kpucramnuzanus 3BTekTonHOo# ctanu (o auarpamme Fe-Fe3C).

10.Kpucraminzanus 3a3BTeKTOMAHBIX cTanel (o auarpamme Fe-Fe3C).

11.Kpucramm3sanus 6eNbIx T09BTEKTHISCKUX 4yTryHOB (110 nuarpamme Fe-Fe3C).

12.Kpucramm3anus 6e5oro sBTeKTuIeckoro uyryHa (mo guarpamme Fe-Fe3C).

13.Kpucramnmu3anus GebIX 3a3BTEKTHUECKUX IyTyHOB (110 quarpamme Fe-Fe3C).

14.Buasl TepMudeckoit 00padboTku craneil. BiusHue Tepmudeckoil 00paboTKH Ha MEXaHUYECKUE CBOWCTBA CTAJIH.
15.Teopus Tepmugeckoir 00pabOTKH (OCHOBHBIE TIPEBPAIIICHUS B CTAIIN ITPH HATPEBE M OXJIAKICHHH).

16.0Txur, BUJIBI OT)KUTA.

17.Hopmanu3zarusi.

18.3akarnka (TI0THAst U HEMOJTHAS ).

19.01nyck yriepoaucTo cTanu, BUIbl OTIIYCKa.

20.XuMuKo-TepMuIecKas 00paboTKa: IIeMeHTaIlus, a30THPOBAHHUE.

21.Knaccudukanus craneii: o XkMHIeCKOMY COCTaBY; IO COJICPKAHHIO YIIIEpoa U JICTHPYIOIIUX 3JIEMEHTOB; 110 CTCIICHU
PACKHUCIICHHNS; TT0 Ka4eCTBY; IO CTPYKTYpPE; MO IIPOYHOCTH U 10 HA3HAUCHHUIO.




22.BnusHue yriaeposa U MOCTOSHHBIX MPUMecei Ha CBOHCTBA YTIEPOAUCTHIX CTaeH.
23.YrinepoaucThie CTall OOBIKHOBEHHOTO KayecTBa. Y IIIEpOAUCThIC KaYeCTBEHHBIE CTAIIH.
24 BnusiHue JETUPYIOIUX 3JIEMEHTOB Ha CBOICTBA JIESTMPOBAHHBIX CTAJIEH.

25 Knaccn¢ukanust ”HCTPyMEHTAIBHBIX JISTHPOBAHHBIX CTaJlel, IPUMEHEHHE.
26.1leMeHTyeMble CTaU. YIIydllaeMble CTaJIH.

27.PeccopHo-npyxuHHbIe cTanu. [llapuKonoANINITHUKOBEIE CTAIH.

28.Yyrynsl. Knaccudukamms, ctpykrypa, cBoiictBa. Mapkuposka mo TOCT.
29.MexaHu4ecKHe CBOICTBa UyT'yHOB. BinsHue mpuMeceii Ha CBOMCTBA UyTyHOB.
30.Menp u ee cBoiicTBa, npuMeHeHue, MapkupoBka mo 'OCT.

31.JlaTyHb U ee cBOMCTBA, IPUMEHEHHUE, MAPKUPOBKA.

32.bpoH3a u ee CBOMCTBa, IPUMEHEHUE, MAPKHPOBKA.

33.AnmoMUHMH U €r0 CBOHCTBa, IpuMeHenue, Mmapkuposka o I'OCT.

34. AmomunueBbie cruiaBbl. Kiaccugukaius, cBOWCTBa, NpuMeHenue, mapkuposka mo 'OCT.

II. TecTs! K 3aueTy
BapuanTtoB 5. B kaxxnom Bapuante 1o 20 TECTOBBIX 3aJJaHHIA.

6.4. IlepeyeHb BH/10B OLICHOYHBIX CPEACTB

Bormpocs! n 3amaHus [T TEKYIIero KOHTPOIIS.
OTuer o 1abopaTOpHEIM paboTaMm.

Bomnpocs! k 3auery.

TecTsl k 3a4ery.

7. YA4EBHO-METOAUWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHHME JTUCIHUIIJIMHBI (MO YJISA)

7.1. Pekomenayemas quTeparypa

7.1.1. OcHoBHas IUTEpPaTYypa

ABTODBHI, 3ariaBue H3narenscTBo, Koi-Bo D11 azmpec
JI1. | Tapacos B.JI. | MatepuanoBeneHie U TEXHOJIOTUS Mocksa: MI'VJI, 20
1 KOHCTPYKLHMOHHBIX MaT€pPHUAJIOB: 2005
Y4eOHHK 11 BYy30B
JI1. | Connres MarepuanoBeneHne: YUeOHUK I Cankr- 50
2 (IOIL, BY30B [etepOypr:
Ipsxun E.N. XUMU3 AT,
2007
7.1.2. lonoJHUTENIbHAS JINTEPATYPa
ABTOpBL, 3aryaBue W3narensctBo, | Kon-Bo On. agpec
JI12. | CyxopykoB Marepuanosenenue: YueoHoe mocodbune | bpatck: bpl'V, 109
1 |1 JUIs1 BY30B 2006
JI2. | Cunbman MarepuanoBeaenue: yuebHoe nmocooue | Mocksa: 10
2 |I'.N. JIJIS1 BY30B Axanemus, 2010
7.1.3. MeToanyeckue pa3padoTku
ABTODHI, 3ariaBue H3parenscTBo, Koi-Bo O anmpec
JI3. | Ko630oBa MarepuaoBeicHUE : 1ab0paTOPHbBIi Bparck : Bpl'Y, 1 https://ecat.brstu.ru/catalog/yY ye6HbIe
1 |10, MIPaKTHKYM 2020 %20u%20y4edoH0-MeToquIecKne Yo
Pyaunmmuna 20moco6us/Texuuka/Kob63osa%
Al0. 201.0.%

20Marepuanosenenue.J111.2020.pdf

7.3.1 llepevyeHs NporpaMmMHoOro 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 [ Microsoft Office Professional Plus 2010 Russian Academic OPEN 1 license No Level

7.3.1.4 | Adobe Reader

7.3.1.5 | doPDF

7.3.1.6 | LibreOffice

7.3.1.7 | Aii-Jloroc CucteMa AMCTaHIIMOHHOTO O0yUYEHUS

7.3.2 [lepeyeHb HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

7.3.2.1 | U3patensctBO "JlaHp" 351€KTPOHHO-OMOIHOTEUHAS CHCTEMA

7.3.2.2 | «YHuBepcuTeTcKas oubnuoreka online»

7.3.2.3 | OnexTpoHHEIH Katanor oubmunotekn bpl'y

7.3.2.4 | Dnekrponnas oudmuoreka bpl'yY




7.3.2.5 | UadopmarmonHas cuctema "ExnHoe 0KHO JOCTyIa K 00pa3oBaTelbHBIM pecypcam”

7.3.2.6 | Hayunas snexrponHas oubmmoreka eLIBRARY.RU

7.3.2.7 | Yauepcurerckas nadopmarmonnas cucrema POCCUA (YUC POCCHA)

73.2.8

7.3.2.9 | HanimonanpHas 3aekTpoHHast 6ubiaroreka HOb

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUILIITUHBI (MO YJIS)

2315,2317 JlaGopatopust VYueGHast MeOes.
MaTepHaJIOBE/ICHNSI. Cuctemnsiit 6ok JRU-corp i5-3470DVR+Monuntop Samsung 21.5; Tenesusop LED 47 LG
Tepmuueckui yqacTok 47 (119cm.) LB677V; mukpockonst MUM-7; Teepromepst TKM-250; Tsepromepst TK-2;
(MynbTUMEAUHHBIHN Kacc) Teepaomeps! THI-2,TM-2; Muxpotsepaomep [IMT-3; Tepaomep TH300; xomnexmnus
MHUKpOIUTH(OB (CTAIN, YyTYHBI, IBETHBIC CIUTAaBEI); dnekTpudeckue neun CHOJL.

9. METOANYECKHUE YKA3AHMA JJISA OBYYAIOIIIUXCA 110 OCBOEHHIO JTUCIUITVIMHBI (MO YJIA)

TpeOoBaHHS K O(OPMIICHHIO OTIETOB IO BHIIOIHCHUIO TAa0OPATOPHBIX PadoT.

BrimonHeHHbIe 1abopaTopHbIE PabOTEI OQOPMIIIOTCS B BUIE OTUETa Ha JTUCTaxX 6enoif Oymaru ¢opmaToM A4 1 BKIIIOYAET
CleAyIOLIHe pa3Aenbl: TUTYIbHBIN JUCT, 3alaHKe, pelleHHe TpeOyEeMbIX 3aJaHUI U MOACHEHUs K HUM, COJeprKalllie HeoOX0AUMbIe
YpaBHEHHS, BRIBOABI COOTBETCTBYIOIINX 3aBHCUMOCTEH, TEOPEMBI M PacdeThl, CONPOBOKAaeMbIe TPEOYEMBIMHU IpadueCKUMH HII-
JIFOCTpPAIUAMH, PUCYHKaMH 1 UYepTexaMu. B koHIe oTuera 1abopaTopHOit pabOTHI IPUBOIUTCS CIHHCOK JIUTEPATyPHBIX HCTOYHHUKOB,
UCTIONB30BAaHHBIX CTYAEHTOM MPH €€ BHIIIOJHEHUH, B TOM YHCIIe JaeTcs Gubmuorpadust MeToquueckux ykazaHuit u nocobuit. I1pu
HAaITMCaHNH TEKCTa OTYETa UCIIONB3YIOTCS YSPHUIIA CHHETO MIIM YEPHOTO L[BETA, PU 0popMIIeHHH IpahuecKoro MaTepyaa —
MPOCTHIE KapaHIAIIN U YepTeKHBIC IPHHAISKHOCTH. VICTI0NB30BaHNe IIBETHBIX KapaHaareil 1 GpioMacTepoB HE TOITyCKaeTCs.
OdopmieHne kKak TECTOBOI YacTH OTYETA, TaK U TPeOyeMbIX rpaMIeCcKUX IOCTPOCHUH BBIOTHACTCS B COOTBETCTBHU C
tpeboBanusimu ECKJI u CTO 4.2-07-2008. TIpu odopMiieHHH OTYETOB MPAKTHYECKUX pabOT JOMYCKAETCsI MOJHOE MITH YaCTHIHOE
ucnions3oBanue [I9BM. Hcnons3oBarne [I9BM He sBiseTcs oCHOBaHHEM IS HapyIICHHS WIIH HECOOIIOCHUS TPeOOBaHIH 1
nonoxkenuit ECK/] u CTO 4.2-07-2008.

OtueTsl 1a00paTOpHBIX paboT, oopMileHHbIE HEOPEXKHO U 0e3 COONMI0AeHNS PEABABISIEMbIX K HUM TpeOOBaHUH, HE
paccMaTpUBAIOTCS U He 3acUMThIBatoTCs. OTUeThl, opopMieHHbIe He B cooTBeTcTBHHU ¢ TpeboBanusmu ECKJI u CTO 4.2-07-2008,
HE TIPOBEPSIOTCS M BO3BPAIIAIOTCS CTYICH-TY AL epeoopMiIeHHs. BEIToTHEHHBIE M COOTBETCTBEHHO 0()OPMIICHHBIE OTYETHI
71a00PaTOPHBIX PAOOT HOIKHBI OBITH IPEICTABICHBI IPEMNOIaBaTeNI0 AT MpoBepky. [IpoBepka NpaBUIBHOCTH BBITOTHEHHUS
71a00paTOpHBIX PaboT 1 OGOPMIICHHUSI OTYETA OCYIIECTBISIETCSA B TEUEHHE CEMECTpa Ha ayAMTOPHBIX 3aHATUSX WIN KOHCYJIbTalUIX,
MPOBOJMMEIX B COOTBETCTBHH C PACHHCAHUEM PaOOTHI IIPEIOAaBaTels.




