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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:

b51.0.06.04

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

Jetanu mamuH

222

Texnomorus KOHCTPYKIIMOHHBIX MaTCpUajIOB

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

(MOIYJIST)

OIIK-1: Cnoco0eH NPpUMEHATh eCTeCTBEHHOHAYYHbIC M 00LIICHHKEHEPHbIE 3HAHUSI, METOAbI MATEMATHYECKOI0 AHAIU3A U

MOA€eJMpPOBaHUs B npoq)eccnm{am,ﬂoﬁ ACATCIbHOCTH,

Wunukatop 1

OIIK-1.1. TIpumeHsIeT METOBI €CTECTBEHHOHAYYHBIX JUCIUILIHH ((DU3UKH, XMMUH) TIPH PEIICHUN 3a1a4

OIIK-5: Cnioco0eH NpUHUMATL 000CHOBAHHbIE TEXHUYECKHUE PellleHNs], BbIOUpaTh 3eKTUBHbIC U Oe30nacHbIe
TeXHHYECKHE CPeJCTBA U TeXHOJIOIHH IIPH PelIeHUH 32124 NPOodeCCHOHAILHOI 1esITeIbHOCTH;

Wnpukatop 1

OIIK - 5.1. BemmonHseT aHaIN3 KOHKPETHBIX 3a/1a4 TPO(eCCHOHAIBHOM AEATETHOCTH U Pa3pabOTKy TEXHIIECKOTO

Wnpukatop 2

OIIK - 5.2. [IpuHIMaeT 000CHOBaHHBIC TEXHUIECKUE PEIICHHS B TPOPECCHOHATBHON IESTEIIFHOCTH COTIIaCHO

Wunukatop 3

OIIK - 5.3. OcymiecTBisieT BEIOOp 3P PEKTUBHBIX U 0€30MACHBIX TEXHUIECKUAX CPEICTB U TEXHOJIOTHH MTPH
KOHKpPETHBIX

OIIK-6: Cnioco0eH y4yacTBOBAaTh B pa3padoTke TEXHHYECKOI JOKYMEHTAIUH ¢ HCII0Jb30BAHHEM CTAHAAPTOB, HOPM H

npaBuJi, CBA3aHHBIX C HpO(l)eCCI/IOHaJILHOﬁ AEATEC/IbHOCTBIO.

Wnnukatop 1

OIIK - 6.1. OcymiecTBIIsIeT aHANN3 TEXHUUECKOTO 3aJaHMs, COCTABIIACT IPEIBAPUTEIBHBIA IPOEKT ¢ pa3paboTkoi

Wnpukatop 2

OIIK - 6.2. AHanmu3upyeT U COTIACOBBIBACT IIPEIBAPUTEIBHBIA IPOEKT, pa3padaThIBAET TEXHUIECKYIO
JIOKYMEHTALIMIO C UCIIOJIb30BaHUEM CTAHIAPTOB, HOPM M MPABUJI, CBSI3AHHBIX C MPO(ECCHOHANBHOM ASSTEILHOCTHIO

Wnpukatop 3

OIIK - 6.3. Ocy1ecTBiseT KOHTPOJIb TEXHUUECKOW JOKYMEHTALMH HAa COOTBETCTBUE CTAaHIApTaM, HOpMaM U

IpaBujiaM, CBA3aHHBIM C HpO(I)eCCPIOHaJ'IBHOfI JACATCIIbHOCTBIO

B pe3yiabTare ocBOeHHsI JUCHMILINHBI 00y4AI0OLIMIICS 10J2KEeH

3.1 |3narn:

3.1.1 | ocHOBHBIE METOBI HUCCIIEAOBAHUS CTPOSHHUS U UCTIBITAHUS MaTEPUANIOB METAJIOB U CILUIaBOB; OCHOBHbIE IIPHHIIHIIBI
BBIOOpA MAaTEPHAIIOB JUISl H3TOTOBIICHHS JI€TANICH MaIIiH; PEXKUMBI YIIPOUHSIONIEH TepPMUUECKOi 00pabOTKI;0CHOBHEIC
BU/IBI KOHCTPYKIIMOHHBIX MaTEePHAIIOB HX MapKH, COCTaB,0COOEHHOCTH CTPYKTYPHI PA3JIMYHBIX MAaTEPUAJIOB,
MeXaHWYeCKHe U TEXHOJIOTMYEeCKUEe CBONCTBA.

3.2 | YmeTh:

3.2.1 | IpUMEHATh COBPEMEHHBIE METOABI UCCIIEJOBAHUS CTPYKTYPbl MATEPHUAJIOB; BBINOIHATh aHAIU3 CTPYKTYPBI pa3IMYHbIX
BUJIOB MaTepUAIOB; UICHTU(PUIIPOBATh HA OCHOBAaHUU MapKUPOBKU KOHCTPYKLIUOHHbIE U SKCIIITyaTallHOHHBIE MaTepUAIIbI
U ONpEENATh BO3MOXKHbIE 00JACTH UX MPHUMEHEHHS;TPOM3BOANTD 3aKaJKy M OTIIYCK CTajel pasInuHbIX MapOK;U3MEPATh
TBEPAOCTSH [T KOHTPOJIS PE3yIIbTaTOB TEPMUUECKOI 00pabOTKM; BBHIMOIHATH aHAIN3 CTPYKTYPHI Pa3INIHBIX BUIOB
MaTepuanoB; paboTats ¢ yueOHO, HayYHOH U CIIPaBOYHON JIUTEPATypOH 110 MaTepUanoBeACHHUIO; 0)OPMIIITS,
MPEACTABIATH U IOKIA(bIBATh PE3YIbTAThl BHIIIOJIHEHHON pabOTHI.

3.3 | Baragern:

3.3.1 | MeTogaMu MPaKTHYECKOTO IPHMEHEHHsI TEOPETUUECKHUX MOT0KEHHI;0CHOBAMHU T€XHOIOTUH TEPMUYECKOM
00pabOTKN;00IIMMHY HaBbIKaMH 110 aHAIN3Y TPeOOBaHUH K MaTepHally M CIIOCOOHOCTH BBIOOpa MaTepHalla; ClipaBOYHBIM
MaTEPHAJIOM I10 OCHOBHBIM XapaKTEPUCTHKAM KOHCTPYKIMOHHBIX MaTepHUanoB; MAPKUPOBKON OCHOBHBIX
KOHCTPYKITHOHHBIX MaTepHaOB; METOAaMH IPOBEACHHS CTAaHIAPTHBIX UCIIBITAHHH IO ONIPEAEICHHIO oKa3aTesel GU3uKo
-MeXaHHYEeCKUX CBOMCTB.

4. CTPYKTYPA U COAEPXXAHUE JUCHUIIJINHBI (MOAYJIS)

Kon Bun HaunmeHnoBanue paszaeioB u Cemectp | Yacos | Komneren- | Jluteparypa | Unrte | [Ipumedanue

3aHATHA | 3aHATHSA TeM / Kype 1470 PAKT.




Paznen

Pazgen 1. O6mas Teopus
CILIABOB

1.1 Jlex MexaHnueckue cBOMcTBa. OIIK-5 JI1.1 Jlexuus —
Texnomornueckue u OIIK-1 JI1.2J12.1 MPE3CHTALNS
9KCILIyaTallMOHHbIE CBOMCTBA. 2.2 OIIK-5.1,

OIIK-5.2,
OIIK-5.3,
OIIK-1.1
1.2 Jlex CtpoeHne, KpUCTaUTU3aIMS U OIIK-5 JI1.1 Jlexuus —
CBOWCTBA CIUIABOB. OIIK-1 JI1.2J12.1 Mpe3eHTalus

J2.2 OIIK-5.1,

OIIK-5.2,

OIIK-5.3,

OIIK-1.1

1.3 Jlex ITpousBocTBO cTanu OIIK-5 JI1.1 Jlexmus —
OIIK-1 JI1.2J12.1 MIPE3EHTALNSA

2.2 OIIK-5.1,

OIIK-5.2,

OIIK-5.3,

OIIK-1.1

1.4 Jlex JKenezoyrnepoaucTsie CILUIABHI. OIIK-5 JIT.1 Jlexuus —
Cranu. Uyrynsl. CtpoeHue, OIIK-1 JI1.2J12.1 Mpe3eHTalus
CBOICTBA, KilaccH (UKL J12.2 OIIK-5.1,

OIIK-5.2,
OIIK-5.3,
OIIK-1.1

1.5 Jlex Tepmuueckas 06paboTKH OIIK-5 JIT.1 Jlexuus —
METAJUIOB. XHUMHKO- OIIK-1 JI1.2J12.1 MPE3CHTALINS
TepMuYeckas 00paboTKa CTalu. 2.2 OIIK-5.1,

OIIK-5.2,
OIIK-5.3,
OIIK-1.1

1.6 Jlex IIBeTHBIC METAITBI U CIIIABHI. OIIK-5 JI1.1 OIIK-5.1,

CtpoeHue 1 CBOicTBa. OIIK-1 JI1.2J12.1 OIIK-5.2,
J2.2 OIIK-5.3,
OIIK-1.1

1.7 Jlex Hemerannuueckue n OIIK-5 JI1.1 OIIK-5.1,

KOMITO3UIIOHHBIE MaTepHaIbl OIIK-1 JI1.2J12.1 OIIK-5.2,
J2.2 OIIK-5.3,
OIIK-1.1
1.8 JIa6 HcnpiTanue MeTauioB Ha OIIK-6 JI1.1 Pa6ora B
TBEPJIOCTb. JI1.2J12.1 MaJbIX
JI2.2J13.1 rpymnmnax
OIIK-6.1,
OIIK-6.2,
OIIK-6.3,
OIIK-1.1

1.9 JIa6 Mertamnorpaduieckuii aHanm3 JI1.1 OIIK-6.1,

METAJJIOB U CILIABOB JI1.2J12.1 OIIK-6.2,

JI2.2J13.1 OIIK-6.3,

OIIK-1.1

1.10 JIa6 Hccnenosanue OIIK-6 JI1.1 Pa6ora B
MHKPOCTPYKTYPBI JI1.2J12.1 MaJbIX

YIJAEPOIUCTHIX CTANIEH B JI2.2713.1 rpymmnax

PaBHOBECHOM COCTOSTHUH. OIIK-6.1,

OIIK-6.2,

OIIK-6.3,

OIIK-1.1

1.11 JIab Jnarpamma coCTOSIHUS OIIK-6 JI1.1 OIIK-6.1,

CIIJIABOB JKeJje3a C yriepoaoM JI1.2J12.1 OIIK-6.2,

JI2.2713.1 OIIK-6.3,

OIIK-1.1




1.12 JIab UccnenoBanne 2 OIIK-6 JI1.1 Pabora B
MHUKPOCTPYKTYPBI UyTYHOB. JI1.2J12.1 MaJIbIxX

JI2.2J13.1 rpymnmax

OIIK-6.1,

OIIK-6.2,

OIIK-6.3,

OIIK-1.1

1.13 JIab HccnenoBanue 2 OIIK-6 J1.1 Pa6ota B
MUKPOCTPYKTYPBI JI1.2J12.1 MaJIbIX

YIIIEPOJUCTBIX CTAJICH Tociie JI2.2J13.1 rpymnmnax

TEpMOOOPaOOTKH. OIIK-6.1,

OIIK-6.2,

OIIK-6.3,

OIIK-1.1

1.14 JIa6 Tepmudeckas oopadboTka 2 OIIK-6 JI1.1 Pabora B
YIIEpOJUCTOM CTanu JI1.2712.1 MaJbIX

JI2.2J13.1 rpymnmnax

OIIK-6.1,

OIIK-6.2,

OIIK-6.3,

OIIK-1.1

1.15 JIab Uccnenosanue 2 OIIK-6 JI1.1 PaGora B
MHKPOCTPYKTYPBI JI1.2J12.1 MaJbIX

JIETUPOBAHHBIX CTalIeH JI2.2713.1 rpymnmnax

OIIK-6.1,

OIIK-6.2,

OIIK-6.3,

OIIK-1.1

1.16 JIab Uccnenosanne 2 OIIK-6 JI1.1 OIIK-6.1,

MHUKPOCTPYKTYPBI MEJHU U €€ JI1.2J12.1 OIIK-6.2,

CIUIaBOB J12.2J13.1 OIIK-6.3,

OIIK-1.1

1.17 Cp [TonroTtoBka Kk 1a00paTOPHBIM 21 OIIK-5 JI1.1 OIIK-6.1,

paboTtam. OIIK-6 JI1.2J12.1 OIIK-6.2,

OIIK-1 J12.2J13.1 OIIK-6.3,

OIIK-1.1

OIIK-5.1,

OIIK-5.2,

OIIK-5.3,

1.18 3auér |IloaroroBka k 3a4éry 0 OIIK-5 JI1.1 OIIK-6.1,

OIIK-1 JI1.2J12.1 OIIK-6.2,

J12.2J13.1 OIIK-6.3,

OIIK-1.1

5. OBPA3OBATEJIBHBIE TEXHOJIOI'NHA

O0pazoBaTeTbHBIE TEXHOJIOTHH C HCIIOIh30BaHNEM aKTHBHBIX METOIOB 00y4eHH (JIeKnus — Oecena, JIEKIUs — JUCKYCCHs,
npoOIIeMHAs JIEKLUS, JISKIHA-BU3YaTH3aLis, JIEKIH C 3apaHee 3alJIaHUPOBAHHBIMU OIIHOKAMH, JIEKIUS — IIPecCc-KOH(pepeHIus,
JEKIHs ¢ pa300pOM KOHKPETHBIX CUTYAIMH, JIEKINSA-KOHCYIbTAlHs, 3aHATHS C IPUMEHEHHUEM 3aTPYIHSIONIMX YCIOBUHA, METOBI
IpYyNIOBOIO PEIIEHUs] TBOPUECKUX 3aJau, METOJ] pa3BUBAIOILEICS KOOIIEpalium)

TpamunnoHHas (pepoXyKTHUBHAS ) TEXHOJIOTHSA (IIPEIoIaBaTellb 3HAKOMUT 00YJAIOIINXCS C TIOPSAKOM BBIITOTHEHHS 3a1aHN,
HaOJIIOAeT 32 BBITIOJIHEHHEM H IIPU HEOOXOIMMOCTH KOPPEKTUPYET paboTy 00ydaromuxcs)

TexHOMOTHs TUCTAaHIMOHHOTO 00y4YeHUS (TToydeHIe 00pa30BaTeNbHBIX YCIYT 03 MOCeIIeHHsT YHHBEPCUTETA, C TOMOIIBI0
COBPEMEHHBIX CHCTEM TEJIEKOMMY-HHUKAIUH (JIEKTPpOHHAs TT0uTa, IHTepHeT 1 Ap.))

TexXHONMOTHs KOJJICKTHBHOTO B3aMMOJICHCTBHS (PaboTa B MAJIBIX TPYIIIaX) (CAaMOCTOSATEIBHOE H3YUYCHHE 00 YYarOIIIMHUCS HOBOTO
MaTepraia MocpeICTBOM COTPYTHHYECTBA B MAJIBIX IPYIIINaX, JaeT BO3MOXKHOCTh BCEM YYaCTHHKAM y4acTBOBATh B paboTe,
MPaKTUKOBATh HABBIKH COTPYAHUYECTBA, MEKITMYHOCTHOTO OOIIIEHNS)

6. POHJ OLIEHOYHBIX CPEJICTB

6.1. KoHTpoJIbHBIE BONPOCHI U 3aaHUS

L BOHpOCLI U 3aaHuA U1 TEKYIICTO KOHTPOJIA

Jlabopatopnas padora 1 "UCIIBITAHUE METAJIJIOB HA TBEPAOCTB"
3ananue u [1opsaOK BHIOIHEHUS:




1. ITpousBecTH UCTIBITaHUE HAa TBEPAOCTH 110 bpruHem o 06pa31oB U3 cTaal U YyTyHa.

2. OnpeienuTh TBEPIOCTb.

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

5. IlepeBectu uucna TBEpIOCTH 1O PokBeTy B Uncia TBEpAOCTU O bprHeo, Noiabp3ysach TaOJIUIaMH.
6. CocTaBUTb OTCYET.

Bomnpocs! s 3amuTs! 1abopaTopHOH paboThI

1. Yto Takoe TBEPAOCTH?

2. Kakue MeTozbl H3MepeHHs TBEPIOCTH BbI 3HaeTe?

3. Kak npoBozsT usmMepeHue TBEpAOCTU 10 bpuneno?

4. V3 xakux ycJoBHii BEIOMpaeTCs JUaMeTp IaphKa IpH UCIBITAa-HUH Ha TBEPIOCTh o bpunenno?

5. Ilpumep 3anucu TBeproctH no bpunemno?

JlaGoparopras pa6ora 2 "METAJIJIOTPAOMYECKUIT AHAJIM3 METAJIJIOB 1 CITJIABOB"

3agaHue U MOPSIOK BBIIOIHEHUS:

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

2. 3yuuTh yCcTpOHCTBO MUKPOCKOIIA.

3. IIpousBecTu HACTPOMKY MUKPOCKOIIA.

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

Bomnpocs! s 3amuTs! 1abopaTopHOH paboThI

1. UTro NOHUMAIOT IO CTPYKTYpOit?

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

3. Kakoe Ha3BaHKE HOCUT UCCIICIOBaHUE CTPOCHUS METAIUIOB TIpH yBenm4eHuu oT 80 1o 2000 pa3 u 6onee?
4. T'ne u ¢ KaKoH LeNbI0 MPUMEHSIOT MaKpOaHaJIU3 U MUKpPOaHaIu3?

5. Kakue cymecTByIOT METOABI IPUTOTOBICHUSI MUKPOLUTH(OB HEOONBIIUX pa3MepoB?

Jlaboparopnas padora 3 "IUATPAMMA COCTOSHUS CITJIABOB XEJIE3A C YTJIEPOJOM"
3agaHue U MOPSIIOK BBITIOJIHEHUS:

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

2. [MocTpouts kpuBkie oxnaxaeHus ais crasos 11, 11, V u VI

3. [IpousBectn pazdop ITHX CIUIABOB IO CXeMe, IPUBEACHHON B TaHHOH padoTe st crutaBoB [ u 1V.
4. JInst KaXKIOTO CIIaBa MPUBECTH CXEMbI U3MEHEHHUS CTPYKTYP IIPU OXTaXKICHUH.

Bompocs! 1u1s 3a1uTs 1a00paTopHOit padoThI

1. Kaxwue ammoTtporigeckre MOU(GHUKAIIMN HMEET YHCTOE JKeJe30 U B YeM UX pa3indne?

2. Kaxue a3l BCTpeyaroTCs B KeNe30yTIePOUCTBIX CILIaBax?

3. UeM oTanyaeTcs IBTEKTOMHOE MPEBPALEHUE OT IBTEKTHUECKOT0?

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

5. Uem otnmgaeTcs eneOypHuT BTOPHUIHBINA OT JIe1e0ypruTa IepBUIHOTO?

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

Bomnpocs! ms 3amuTs! 1abopaTopHOM paboTh

1. HazoBure CTpyKTYpHBIE COCTaBIISIOIINE CTaIIH.

2. [laiiTe onpeziesieHue CTPYKTYp ayCTEHUTA U MEPIINTA.

3. Ha3oBurte conepkaHue yrieposa B LIEMEHTUTE U MIEPIIUTE.

4. Ilpu kako# TemnepaType B ayCTEHUTE MOXKET PACTBOPUTHCS MAaKCUMaIbHOE KOJIMYECTBO yriepoa?

5. B ueM paznuune Mexly TEXHHYECKUM JKEJIC30M U CTaNIbIO [0 COCTaBY?

Jlabopatopnas pabdorta 5 "UCCIIEJOBAHUE MUKPOCTPYKTYPhI UYTYHOB"

3a7aHue ¥ MOPSIIOK BBITIOIHCHUS:

1. PaccMoTpeTh o1 MUKPOCKOIIOM ¥ 3apHUCOBATh CTPYKTYpY 0€II0—TO0, Ceporo, BEICOKOMPOYHOTO M KOBKOTO YyTYHOB 10 TPABICHHS
U TIOCTI€ TPaBJICHHA. YKa3aTh CTPENKAaMH Pa3IHIHBIE CTPYKTYP-HBIC COCTaB JISIOIIIE.

2. CrenaTh BBIBOJIBL.

3. CocTaBUTH OTYET.

Bomnpocs! s 3amuTs! 1abopaTopHOH paboThI

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

3. ITo KakuM IPUHIIAIIAM ITPOU3BOANTCS KIIACCH(HUKAIINS TyTyHOB?

4. HazoBuTe CTpyKTYpBI UyT'YHOB.

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

JlaGoparopras pa6ora 6 "TEPMHUUYECKASI OSPABOTKA YIJIEPOMCTOM CTAJIN"

3agaHue U MOPSIOK BBHIIOJIHEHUS:

1. OmpenenuTs TBEPAOCTH 0OPA3IOB B UCXOJHOM COCTOSIHUU Ha npubope PokBesia BAaBIu-BaHUEM CTANbHOTO LIAPHKA.

2. ITomecTHTh 6 00pA3IOB B HArPEBATEIBHYIO IT€Yh U BEIACPKATh HEOOXOIUMOE BPEMSL. .

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

4. Onpenenuts TBEPAOCTH 00pa3IOB Ha MpuOOpe PokBenna BiaBIMBaHUEM alTMa3HOTO KoHyca. IloyueHHbIe JaHHBIE TBEPAOCTH




HepeBecTH Ha TBEPIOCTh o bpunenro.

5. TloctpouTh rpaduk H3MEHEHUsI TBEPIOCTH B 3aBHCUMOCTH OT CKOPOCTH OXJIAXKICHUSL.

6. Tpu o0Opa3ia, 3akajeHHbIe B BOJE, TIOABEPTHYTH OTIYCKy mipu Temmepatype 17001C, 35001C, 55001C ¢ BeIIep kKO B Ie4n B
TedeHuH 30 MUH. € OCJIEAYIOINM OXJIaKIECHUEM B BOJIE.

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

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

9. CocTaBUTH OTYET.

Bomnpocs! ms 3amuTs! 1abopaTopHOM paboTh

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

2. Uto npencTaBiIaioT ool CTPYKTYpBI, 00pa3yromuecs IpH pac-majie ayCTeHnTa?

3. Kakoif Bux TepMudeckoii 00paboTKi MPUBOIUT CTANIb B PABHO-BECHOE COCTOSHHE?

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

5. Kakue nosmy4arorcsi CTpYKTYphbl IIPH OT)KUTe, HOpMaJIM3aliY, 3aKajlke U oTiycke? Kak U3MEHSI0TCS MEXaHUYEeCKUE CBOWCTBA
cranei?

Jla6opatopHas pa6ota 7 "MUCCJIEJJOBAHUE MUKPOCTPYKTYPhI YIJIEPOJUCTBIX CTAJIEN ITOCJIE
TEPMOOBPABOTKU"

3agaHue U MOPSIOK BBHITIOJIHEHNUS:

1. IToay4uTh KOMIEKIMIO HITH(OB.

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

3. ConocTaBUTh TaHHBIE MUKPOAHAIIN3a C PSKUMOM TEPMUYECKOH 00paboTKy.

4. CocTaBUTH OTHET.

Bompocs! 1u1st 3a1uThl 1a00paTopHOit paboTh

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

2. M3nenust n3 ctanu 45 ObUIM IeperpeTs Ipu 3akainke. YTo Takoe meperpes? Uem OH BpeieH U KaK UCIIPABUTH 3TOT Aedext?
3. YeM OTAMYAIOTCS COPOUT U TPOOCTUT OTITyCKa?

4. IloueMy He IPUMEHSAIOT HEMOIHYIO 3aKaJIKy [UIS I09BTEKTOMI-HBIX CTanen?

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

Jla6oparopHas pa6ota 8 "MUCCJIEJJOBAHUE MHUKPOCTPYKTYPhI JIETMPOBAHHBIX CTAJIEM"
3amaHue ¥ MOPSIOK BBITIOIHEHUS:

1. ITomy9nTh KOJUIEKIHIO UK (OB JICTHUPOBAHHBIX CTaJICH.

2. 3yuuThb U 3apuCcOBaTh CTPYKTYPY JETUPOBAHHBIX CTalel. YKazaTh CTpEIKaMy pa3IMyHble CTPYKTYpHbIe cocTaBistonye. Ilox
KaK/IbIM PUCYHKOM YKa3aTh MapKy CTalll ¥ TEPMHUYECKYIO 00-pabOTKy, KOTOPOI ObliIa IOBEPTHYTa CTAb.
3. Caenatb BBIBOABIL.

4. CocTaBUTH OTYET.

Bompocs! 1u1st 3a1uThl 1a00paTopHOit paboTh

1. OcHOBHOE PEUMYILECTBO JIETUPOBAHHOM CTaIH 110 CPABHEHUIO C YIJIEPOAUCTON?

2. Kax u3MeHSI0TCS CBOICTBA ClTany pH K00aBICHUN HUKETS?

3. Kakue ¢a3bl BcTpeyaroTcs B JIETHPOBAHHBIX CTasAX?

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

5. Yem nerumpoBaHHBIH (peppHT KpHcTaIUTOrpaUIeCcKN OTIHIAeTCs OT 00BI9HOTO (eppura?

Jlaboparopnas padora 9 "MCCJIIEAOBAHUE MUKPOCTPYKTYPhI MEJIN U EE CITJIABOB"

3amgaHue ¥ MOPSIOK BBITIOIHEHUS:

1.ITomy4YnTh KOJUIEKIHIO MITH(OB.

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

3.0xapakTepu3oBath (a3sl H CTPYKTYPHBIC COCTABIISIONINE H3yJaeMBIX CIUIaBoB. Eciii HaOmroqae-Mas CTpyKTypa OTIIMYaeTCs OT
CTPYKTYPBI, 0KHIaeMOM Ha OCHOBAHWH JTAarPaMMBI COCTOSIHUS, TO HEOOXOANMO yKa3aTh IPUIHHY 3TOTO HECOOTBETCTBHUSI.
4.CocTaBHUTh OTYET.

Bomnpocs! 1u1s 3amuThsl 1abopaTopHOil paboTh

1. Braromapst weMy MeZb U CIUTaBBI Ha €€ OCHOBE HAIIUTH IIMPOKOE MTPUMEHEHHE?

2. Kak BnusitoT NpyMecu Ha CBOWCTBA Meau?

3. Ha kakue rpynisl JejsiT MEeJIHbIEe CIUIaBbl?

4. IlpnurHa KPaCHOJIOMKOCTH MeIn?

5. Ilo xakuM IIpU3HAKaM pa3Iu4yaroT JaTyHu?

II. Otuer no mabopaTopHbIM paboTam

6.2. Tembl NUCBMEHHBIX PadoT

Y4eOHBIM IJTAHOM HE MPEIyCMOTPEHO

6.3. @oH/1 O1IEHOYHBIX CPEICTB

I. Borpocs! k 3auery

1. MexaHn4eckne CBOWCTBA METAIIIOB (IIPOYHOCTh, TUTACTHYHOCTb, yIapHas BSI3KOCTh, TBEPJOCTh, BBIHOCIUBOCTH), METOJIBI UX
ONpe/IeNICHUS.

2.OCHOBHBIE METO/IbI UCCIIEOBAHUS CTPYKTYPbl MAaTEPHAJIOB.

3.THUImbI KPUCTATUTUIECKUX PEIICTOK MeTaTOB. JleeKThl CTPOSHHS KPUCTAIIIOB (TOYSUHBIC, THHEHHBIC, 00hEMHEBIC).




4 Tlomumopdusm xemnesa.

5.McnbiTaHne METAIUIOB Ha PACTSXKEHUE.

6.McripiTaHns METaIIOB HA TBEPAOCTH

7.XapaxkTepuCTHKa OCHOBHBIX (a3 U MeXaHH4IecKuX cMmecei ¢a3 B quarpamme Fe-Fe3C.

8. Kpucrannuzauus 103BTeKTOMAHBIX cTanei (mo nquarpamme Fe-Fe3C).

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

10.Kpucramm3anus 3a9BTeKTOMIHBIX cTaned (o auarpamme Fe-Fe3C).

11.Kpucrammusanus 6eIbIX J0IBTEKTHUECKUX IyryHOB (1o guarpamme Fe-Fe3C).
12.Kpucramnmuzanus 6e1oro 3BTEKTHUECKOro uyryHa (no quarpamme Fe-Fe3C).
13.Kpucramm3sanus 6eNbix 3a3BTeKTHYSCKIX 9yryHOB (1o auarpamme Fe-Fe3C).

14.Buzs! TepMudeckoii 00paboTku craneil. Bimsane Tepmudeckoir 00pabOTKH Ha MEXaHHUECKHE CBOMCTBA CTANH.
15.Teopust TepMuueckoit 00pabOTKH (OCHOBHBIE MTPEBPALLEHHS B CTaIH IPU HATPEBE M OXJIAXKIACHHUH).
16.0TxuUT, BUJIBI OTKHUTA.

17.Hopmanuzanus.

18.3akanka (mosHas ¥ HETOIHAs).

19.0Tyck yriaepoaucToi ctaiu, BUIbI OTITYCKA.

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

21.Knaccuduxarnus craneil: o XuUMHIECKOMY COCTaBY; IO COAEPKAHUIO YIIIEpo/a U JIETHPYIOIUX 3JIEMEHTOB; 110 CTCIICHN
PACKUCIICHHUS; TI0 KaUeCTBY; O CTPYKType; MO MPOYHOCTH U MO HA3HAUEHHUIO.

22.BausHue yriaepoaa U MOCTOSTHHBIX MPUMeECEH Ha CBOMCTBA YTI€POAUCTBIX CTaeH.
23.YT1aepoancThie cTald OOBIKHOBEHHOTO KadecTBa. Y TJICPOJUCTHIE KAUeCTBEHHbIE CTAIIH.

24 .BnusHue NEerupyoImxX JIEMEHTOB Ha CBOMCTBA JISTUPOBAHHBIX CTaJleH.
25.Knaccudukanust ”HCTpYMEHTaIbHBIX JIETHPOBAHHBIX CTallel, IPUMEHECHHE.
26.1lemenTyembie cTany. YIIydiiaeMble CTaJH.

27.PeccopHo-ipykuHHbIE cTanu. [IlapIKoTOAIINITHIKOBEIE CTAIIH.

28 Uyrynsl. Knaccuduxanus, ctpykrypa, cBoiictBa. Mapkuposka o I'OCT.
29.MexaHn4ecKHe CBOWCTBA YyryHOB. BiinsiHue 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, IpUMEHEHHE, MAPKUPOBKA.

33.AmroMuHMH U €ro CBONCTBa, NpuMeHeHue, Mmapkuposka 1o I'OCT.

34.AmomunneBsle crutaBsl. Kimaccudukanus, cBocTBa, mpuMeHeHne, Mapkuposka 1mo 'OCT.

II. Tects! k 3auery
Bapuanros 5. B kaxxgoM Bapuante 1o 20 TeCTOBBIX 3aJaHUM.

6.4. IlepeyeHb BHIOB OLEHOYHBIX CPENCTB

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

Bomnpocsl k 3a4ery.

TecTsl K 3a4ery.

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

7.1. PexoMenayemas JIuTEpaTypa

7.1.1. OcHoBHasi 1UTEpaTypa

ABTOpBI, 3aryaBue W3natensctBo, | Kon-Bo On. agpec
JI1. | Tapacos B.JI. [ MarepuanoBeneHe U TEXHOJIOTHS Mocksa: MI'VJI, 20
1 KOHCTPYKUMOHHBIX MaTEPUAJIOB: 2005
Y4eOHUK 11 BYy30B
JI1. [ ConHieB MarepuanoBeneHue: Y4eOHUK Is CaHKT- 50
2 |IOI1., BY30B [etepOypr:
Ipsxun E.N. XUMU3 AT,
2007
7.1.2. lonoJHUTeAbHAS JIUTEPATYPa
ABTOpBHI, 3arinaBue W3znarenscTBO, Koi-Bo On. aapec
JI2. | CyxopyxoB MarepuanoBeaenue: Yue6Hoe nocodbue | bpatck: bpl'Y, 109
1 |T.N. JIJIS1 BY30B 2006
JI2. | Cunbpman .M. | MatepuanoBenenue: yaeOHoe mocodbue | Mocksa: 10
2 JUUISL BY30B Axanemus, 2010

7.1.3. Metoauueckue pa3padboTku

ABTOpBI, 3aryaBue WsnarensctBo, | Kon-Bo On. agpec




ABTOpBI, 3armaBue W3narenscTBO, Kon-Bo On. aapec

JI3. | Ko630Ba MarepuanoBeneHue : 1abopaTOpPHbIH Bbparck : bpl'Y, 1 https://ecat.brstu.ru/catalog/Yaebusre
1 [HN.0., IIPAKTUKYM 2020 %201%20y4ebH0-MeToaguIecKueYo
Pyaummaa 20nocobus/Texuuka/Ko630Ba%

AlO. 2011.0.%

20MarepuanoBenenue.JI11.2020.pdf

7.3.1 IlepevyeHb 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 [ 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 | Ait-Jloroc Cructema AUCTaHIMOHHOTO O0yUYEeHHUS

7.3.2 IlepedyeHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

7.3.2.1 | U3matenbeTBO "JIaHB" 2IIeKTPOHHO-OMOIHOTEYHAs CHCTEMA

7.3.2.2 | «YHuBepcuTeTCKas oubnmuoreka online»

7.3.2.3 | OnexrpoHHsIii Karanor oubnuorexku bpl'yY

7.3.2.4 | OnektponHas 6udnuorexa bpl'yY

7.3.2.5 | Uadopmarmonsas cucrema "ExnHoe 0KHO HocTyma K 00pa3oBaTelnbHBIM 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 3aekTpoHHas 6ubiaroreka HOb

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUTIITUHBI (MO YJIS)

2315,2317 Jlabopatopust VYueOnas mebenb. Cuctemusiit 6110k JRU-corp i5-3470DVR+Monutop Samsung 21.5;
MaTepUaOBEACHHUS. Tenesuzop LED 47 LG 47 (119¢cm.) LB677V; muxpockonst MUM-7; Tepromepsl TKM-
Tepmuueckui yqacTox 250; Teepmomepsl TK-2; TBepaomepsr TIH-2,TM-2; Muxkpotsepaomep I[IMT-3; Teepromep
(MynbTUMEAUHHBIHN Kacc) TH300; komteKus MUKpOIUIH(OB (CTaJIN, YyTYHbI, IIBETHBIC CIUIABBI); JJIEKTPUUECKHE IEUH
CHOJL

9. METOANYECKHUE YKA3AHUA JJISA OBYYAIOIIIUXCA 110 OCBOEHHIO TUCIUIIVIMHBI (MO YJIA)

TpebOoBaHMA K O(OPMIICHHIO OTIETOB IO BHIIOIHCHHUIO Ta0OPATOPHBIX PadoT.

BrimonHeHHbIe 1abopaTopHbIE PabOTEI OQOPMIIIOTCS B BUIE OTUETa Ha JTUCTaX Oenoif Oymaru ¢opmaToM A4 1 BKIIIOYAET
CleAyIolIye pa3Aenbl: TUTYIbHBIN JUCT, 3alaHKeE, PelleHHe TPeOyEeMbIX 3aJaHUI U MOACHEHUS K HUM, COJeprKalllie He0OX0AUMbIe
YpaBHEHHS, BEIBOABI COOTBETCTBYIOIINX 3aBHCUMOCTEH, TEOPEMBI M PacdeThl, CONPOBOKAaEMbIe TPEOYEMBIMHU IpadueCKUMH HII-
JFOCTpPAIUAMH, PUCYHKAMH U YepTexaMu. B koHIe oTuera 1abopaTopHOit pabOTHI MPUBOIUTCS CIHCOK JTUTEPATyPHBIX HCTOUYHHUKOB,
UCIIOJIB30BAHHBIX CTYACHTOM NPH €€ BBIIOJIHEHNH, B TOM YHUCIIe JaeTcs Onbinorpadus METOANYECKUX yYKa3aHui u nocobuit. [1pu
HAaITMCAaHNK TEKCTa OTYETa UCIIONB3YIOTCS YSPHUIIA CHHETO MIIM YEPHOTO L[BETA, PpU 0popMIIeHHH IpaIuecKoro MaTepyaa —
MPOCTHIE KapaHIaIIN U YepTeKHBIE IPHHAUIS)KHOCTH. VICTI0Nb30BaHNe IIBETHBIX KapaHAaaIeil n ¢pioMacTepoB HE TOITyCKaeTCs.
OdopmreHne kak TECTOBOI YacTH OTYETA, TaK U TPeOyeMbIX rpaMIecKUX IOCTPOCHHUH BBIOTHACTCS B COOTBETCTBHU C
tpeboBanusimu ECKJI u CTO 4.2-07-2008. TIpu odopMiieHHH OTYETOB MPAKTHYECKUX pabOT JOMYCKAETCs MOJHOE MITH YaCTHIHOE
ucrions3oBanue [I9BM. Hcnons3oBarne [I9BM He sBiseTcs OCHOBaHHEM IJIs HapyIICHHS WIIH HECOOIIONCHNUS TPeOOBaHIH 1
nonoxennit ECKJ] u CTO 4.2-07-2008.

OTyeTsl 1a00OPaTOPHBIX PabOT, O(OPMIICHHBIC HEOPEIKHO U O€3 COOTIOICHNUS MPEABIBIAEMbIX K HUM TPEOOBaHUH, HE
paccMaTpUBAIOTCS U He 3acUuThIBatoTCs. OTUeThl, opopMieHHbIe He B cooTBeTcTBHHU ¢ TpeboBanusmu ECKJI u CTO 4.2-07-2008,
HE TPOBEPSIOTCS ¥ BO3BPAIIAIOTCS CTYICH-TY AL epeodopMiIeHHs. BEIToTHEHHBIE M COOTBETCTBEHHO 0()OPMIICHHBIE OTYETHI
71a00paTOPHBIX PAOOT HOIKHBI OBITH PEICTABICHBI IPEMOAABATENI0 AT MPoBepky. [IpoBepka NpaBUIBHOCTH BBITOTHEHHUS
71a00paTOpHBIX PaboT 1 OGOPMIICHHUSI OTYETA OCYIIECTBISIETCS B TEUEHHE CEMECTPa Ha ayAMTOPHBIX 3aHATUIX WIN KOHCYJIbTalUsX,
MPOBOIMMEIX B COOTBETCTBHH C PACHHCAHUEM PaOOTHI IIPEHoAaBaTels.




