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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 U MHKEHEPHOH rpaguKku

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, MEXAHUKH U HHKEHEPHOIl rpaguku

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
MamuHoBeeHNsI, MEXAaHUKH M HHKeHePHO# rpadpukn

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
MamnHoBeleHHsI, MEXAHUKH U HHKeHePHOil rpadguku

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

IMux (pazgen) OOIT: b1.0.08.04
2.1 | TpeGoBanus K npeABapUTeJbLHOI IIOAT0TOBKe 00y4aroerocs:
2.1.1 | ®usuka
2.1.2 | Xumus
2.2 | JucuMIMHbI ¥ NPAKTUKHU, VI KOTOPBIX OCBOEHHE JAHHOH TUCHHUILUIMHBI (MOAYJIA) HE0OXO0IMMO KaK
npeallecTByOLIee:
2.2.1 | TexHonorust KOHCTPYKLHUOHHBIX MaTepUAIIOB

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

OIIK-1: Croco6eH NPUMEHATH eCTeCTBEeHHOHAYYHbIE 1 00IeNHKeHEePHbIe 3HAHUS, METOAbI MATEMATHYECKOI0 AHAJIN3A H
MO/IeJINPOBAHUS B MPO(eCcCHOHATBHOI 1eTeJIbHOCTH;

Hunukatop 1 | OTIK-1.1 TIpuMeHsAeT METOAbI €CTECTBEHHOHAYYHBIX TUCIMITIMH ((PHU3UKH, XUMHHK) TIPH PEIICHUN 33134
podecCHOHATBHON IeSTEEHOCTH

OIIK-5: Cnioco0eH NpUHUMATH 000CHOBAHHbIE TEXHHYECKUE pellieHusl, BLIOUpaTh 3¢ deKTUBHbIE H 0e30MaCHbIE
TeXHUYECKHEe CPeJCTBA U TeXHOJIOIHH IIPU PellIeHUH 32124 NPOodeCCHOHAILHOI 1esITeIbHOCTH;

Wumnkarop 1 [ OIIK-5.1 BemosHsAeT aHaMN3 KOHKPETHBIX 33/1a4 IPO(hECCHOHATBEHOM NeITeTFHOCTH U pa3paboTKy TEXHHYECKOTO
3a/laHus

Wunukarop 2 | OIIK-5.2 IlpuHnmaeT 000CHOBaHHBIE TEXHUYECKUE PEHICHHS B IPO(ECCHOHATBHON AESTENBHOCTH COTTaCHO
TEXHUYECKOMY 3aJaHHIO

Wumukarop 3 [ OIIK-5.3 OcymiectBisiet BEIOOP (G (GESKTUBHEIX U 0€30MACHBIX TEXHUYECKUX CPEICTB M TEXHOJIOTHHI MPH
KOHKPETHBIX PEIICHUH 33124 Mpo(ecCHOHATBHON AeITEIIEHOCTH

OIIK-6: Crioco6eH y4acTBOBaTh B pa3padoTke TEXHUYECKOH JOKYMEHTAIMHU € UCMOJIb30BAHUEM CTAHIAPTOB, HOPM U
NMPaBHJI, CBA3AHHBIX ¢ MPOdecCHOHATHLHOM 1eSITeILHOCTBIO.

WNupukatop 1 | OIIK-6.1 OcyimecTBaseT aHATN3 TEXHUIECKOTO 3aJaHHs, COCTABISACT MPEABAPUTEIBHBIA MPOCKT C pa3padOTKON
COOTBETCTBYIOIEH TEXHUUECKON TOKyMEHTALUU

Wuanukarop 2 | OIIK-6.2 AHanu3upyeT U cOTIacOBBIBACT IPEIBApUTENIBHBIN MPOEKT, pa3pabaThIBaeT TEXHUIECKYIO JOKYMEHTAIHIO
C HCTIOJIb30BAaHUEM CTaHIAPTOB, HOPM M NPaBUJI, CBS3AHHBIX C MPO(ECCHOHANBHOM ASSTEIBHOCTHIO

Wumukarop 3 | OIIK-6.3 OcyiuecTBiseT KOHTPOJIb TEXHUYECKOH JOKYMEHTAllMH Ha COOTBETCTBHE CTaHAapTaM, HOpMaM U
MpaBHJIaM, CBSI3aHHBIM C IPOECCUOHATBHON NS TENEHOCTHIO

B pesyibTare 0CBOCHHS JUCHMILINHBI 00y4aIOLIUIICS 10/2KEH

3.1 |3nars:

3.1.1 [ OCHOBHBIE METO/IBI HCCIEA0BAHUS CTPOESHHS U UCTIBITAHUS MaTEPHAJIOB METAJUIOB U CIIABOB; OCHOBHBIE MPUHIIUIIBI
BBIOOpA MAaTEPHAIIOB IS H3TOTOBIICHHS JIeTANEi MaIIiH; PEKUMBI YIIPOUHSIONEH TepMUUECKOiT 00pabOTKH;0CHOBHEIC
BU/IBI KOHCTPYKIIHOHHBIX MaTEepUATIOB UX MapKH, COCTaB,0COOEHHOCTH CTPYKTYPbI PA3IHYHBIX MAaTePUAIIOB,
MEXaHUYECKUE U TEXHOJIIOTUYECKUE CBOMCTBA.

3.2 | YmeTh:

3.2.1 | mpUMEHSTb COBPEMEHHBIE METO/IbI UCCIIE0BAHUS CTPYKTYPBI MAaTEPHAJIOB; BBINOIHATH aHATIN3 CTPYKTYPBI PA3IHIHBIX
BHUJIOB MaTEpHAIIOB;UICHTH(HUIUPOBATH HA OCHOBAHUN MapKHPOBKU KOHCTPYKIMOHHBIE U SKCILUTYyaTAllMOHHBIC MaTCpPHAIIbI
1 OTIPENeNATh BO3MOXHBIE 00JIACTH MX IIPHMEHEHHS;TPOU3BOINTD 3aKaJIKy M OTITYCK CTaJel pa3IMIHBIX MapoOK;U3MepITh
TBEPAOCTS JUI KOHTPOJISL PE3yIbTaTOB TEPMUUECKOI 00pabOTKHM; BBIMOIHATH aHAIN3 CTPYKTYPHI Pa3INYHBIX BUIOB
MaTepuanoB; paboTaTs ¢ yueOHOI, HayyHOI U CIIPaBOYHOMN JIUTEPaTypOi 10 MaTepUaNOBEAECHHUIO; 0HOPMIISTH,
MIPEACTABIIATE | JIOKIIAIBIBATh PE3yIbTaThl BHIIOIHCHHON paboTHI.

3.3 | Baragers:

3.3.1 | MeTogaMu MpakTU4ECKOr0 MPUMEHEHHS TEOPETHUECKUX MONOKEHUIT;0CHOBAMHU TEXHOJIIOTHU TEPMHUUECKOM
00paboTKM;00IMMH HaBBIKAMH T10 aHATH3Y TPEOOBAHUI K MaTepHAITy U CIIOCOOHOCTH BEIOOpa MaTepHaia; CIIpaBOYHBIM
MaTEpPHUAJIOM I10 OCHOBHBIM XapAKTEPUCTHKAM KOHCTPYKIMOHHBIX MaT€pUaoB; MAPKUPOBKON OCHOBHBIX
KOHCTPYKLHMOHHBIX MaTEPHUAJIOB; METOJaMH IIPOBEACHNUS CTaHIAPTHBIX UCIIBITAHUH 110 OIPENEIICHUIO II0Ka3aTeIeH
(U3NKO-MEXaHMYECKHX CBOMCTB.




4. CTPYKTYPA U COJAEPKAHUE JUCIUTIINHBI (MOLYJI5T)

Kon Bun HaunmenoBanmne pasgesaoB u | Cemectp / | YacoB | Komneren- | Jluteparypa | Unte | [Ipumeuanue
3aHATUS | 3aHATUS TeM Kypc UM pPaKT.
Pazgen | Paznmen 1. O6mas Teopust
CIIABOB
1.1 Jlex KenezoyrnepoaucTeie CIyIaBbI. 2 2 OIIK-1 JI1.1 1 Jlexmmsi-
Cramu. Uyrynsl. CTpoeHue, OIIK-5 JI1.2J12.1 Ipe3eHTalus
CBO¥CTBA, KiaccH(UKAIUS OIIK-6 JI2.2J13.1 OIIK-1.1,
OIIK-5.1,
OIIK-5.2,
OIIK-5.3,
OIIK-6.1,
OIIK-6.2, onik
-6.3
1.2 Jlex Tepmuueckas 06paboTKu 2 1 OIIK-1 JI1.1 1 Jlexuus-
METaJJIOB. XUMHUKO- OIIK-5 JI1.2J12.1 Mpe3eHTalus
TepMUuYecKas 00paboTKa CTaly. OIIK-6 J12.2 OIIK-1.1,
OIIK-5.1,
OIIK-5.2,
OIIK-5.3,
OIlK-6.1,
OIIK-6.2, onk
-6.3
1.3 Jlex LIBeTHBIC METALTBI U CILIABHI. 2 1 OIIK-1 JI1.1 0
CTpoeHue u CBOMCTBA. OIIK-5 JI1.2J12.1
OIIK-6 JI2.2713.1
1.4 JIab HcnbiTanne MeTaioB Ha 2 0,5 OIIK-1 JI1.1 0
TBEPAOCTb. OIIK-5 JI1.2J12.1
OIIK-6 J12.2712.3
1.5 JIab HUccnenosanue 2 1 OIIK-1 JI1.1 0,5 Pa6ora B
MUKPOCTPYKTYPBI OIIK-5 JI1.2J12.1 MaJIbIxX
YTIIEPOJUCTBIX CTAJICH B OIIK-6 JI2.2J12.3 rpymnmnax
PaBHOBECHOM COCTOSIHHH. OIIK-1.1,
OIIK-5.1,
OIIK-5.2,
OIIK-5.3,
OIIK-6.1,
OIIK-6.2, ok
-6.3
1.6 JIa6 Hccnenosanue 2 0,5 OIIK-1 JI1.1 0,5 Pa6ora B
MHKPOCTPYKTYPBI UyTYHOB. OIIK-5 JI1.2J12.1 MaJIbIX
OIIK-6 J12.2J12.3 rpymmnax
OIIK-1.1,
OIIK-5.1,
OIIK-5.2,
OIIK-5.3,
OIIK-6.1,
OIIK-6.2, onik
-6.3
1.7 Cp [TonroTtoBka Kk 1a00paTOPHBIM 2 62 OIIK-1 JI1.1 0 OIlK-1.1,
pabotam.IToaroroBka k 3a4éTy. OIIK-5 JI1.2J12.1 OIIK-5.1,
OIIK-6 J12.2 7123 OIIK-5.2,
OIIK-5.3,
OIIK-6.1,
OIIK-6.2, onk
-6.3
1.8 3auér |IloaroToBka Kk 3a4éTy 2 4 OIIK-1 JI1.1 0 OIIK-1.1,
OIIK-5 JI1.2J12.1 OIIK-5.1,
OIIK-6 JI2.2J12.3 OIIK-5.2,
OIIK-5.3,
OIIK-6.1,
OIIK-6.2, onk
-6.3

5. OBPABOBATEJIBHBIE TEXHOJIOI'MHA




OO0pa3oBaresibHbIE TEXHOJIOTUH C UCTIONBb30BAaHHEM aKTUBHBIX METOJI0B 00yUYeHHs (JeKus — Oecena)

TpanunnonHas (penpoayKTHBHAS ) TEXHOJIOTHS (IIPEIOAaBaTeNIb 3HAKOMUT 00YJAIOIIUXCS C TIOPSAKOM BBIOTHEHHS 3a/1aHHU,
Ha0JI0/1aeT 32 BHINOJHEHUEM U IIPU HEOOXOJUMOCTH KOPPEKTHUPYET paboTy 00ydarommxcs)

TexHOIOTHs AMCTAaHIMOHHOTO 00y9YeHN (TToJydeHe 00pa30BaTeNbHBIX YCIyT 03 MOCeIIeHHsT YHIBEPCUTETA, C TOMOIIBI0
COBPEMEHHBIX CHCTEM TeJIEKOMMY-HHUKAINK (ANEKTPOHHAs 1ouTa, UHTEepHeT u Ap.))

TexXHOIOTHS KOIJIEKTHBHOTO B3aMMOICHCTBHS (paboTa B MAJIBIX TPYIIIaX) (CaMOCTOATEIHHOE H3yYeHHE 00yJaroIIMUCS HOBOTO
MaTepHraa HOCPEACTBOM COTPYTHHIECTBA B MANIbIX IPYIIIAX, JaeT BO3MOXKHOCTh BCEM yUacTHHKAM y4acTBOBATh B pabore,
HpPaKTUKOBATh HABBIKM COTPYIAHUYECTBA, MEKINYHOCTHOTO OOLIIEHUS)

6. ©OHJ] OLIEHOYHBIX CPEJICTB

6.1. KoHTpo/1bHBIE BONIPOCHI M 3aJaHHUS

L. BOHpOCLI " 3aaHuA U1 TCKYIICTO KOHTPOJIA

Jlabopatopnas pabdora 1 "UCIIBITAHUE METAJIJIOB HA TBEPJOCTB"

3ananue u [1opsa0K BBIOIHEHUS:

1. IIpousBecTH NCTIBITaHNE Ha TBEPAOCTH 110 bprHETIo 00pa3oB U3 CTalH U YyTyHA.

2. OnpenennuTs TBEPIOCTb.

3. IIpou3BecTH UCTIBITAaHUE HA TBEPAOCTH 110 POKBEITy 00pa3LoB U3 CTalli B OTOXIKCHHOM U 3aKaJICHHOM COCTOSHHU.
4. OnpeaenuTh TBEPAOCTb.

5. IlepeBectn 4ncna TBEpAOCTH 10 POKBEIITY B UHCIa TBEPAOCTH 110 BprHeTo, moap3ysach TabIuIaMu.
6. CocTaBUTb OTCYET.

Bompocs! uist 3anmTel 1abopaTopHON paboThI

1. Yto Takoe TBEpAOCTH?

2. Kakue MeToipl I3MEpEeHHUs: TBEPAOCTH BBl 3HaeTe?

3. Kak npoBosT usmepenue TBepaoctu no bpunemno?

4. V3 xakuX ycJIOBHH BRIOMpaeTCs qUaMeTp IaphKa IpH UCTBITa-HAHM Ha TBEPIOCTh 0 bpunemro?

5. Ilpumep 3anucu TBeprocty no bpunemno?

Jla6opatopHas pa6ota 2 "METAJIJIOI PAOUMYECKUI AHAJIN3 METAJIJIOB 1 CITJIABOB"

3amaHue U MOPSIOK BBHITIOIHEHNUS:

1. 3apucoBath U 1aTh XapaKTEPUCTUKY CTPYKTYP MAaKPOLILTU(OB KOJIIEKIIHH.

2. 3yuuTh yCTpOMCTBO MUKPOCKOTIA.

3. [IpousBecTu HACTPOMKY MUKPOCKOIA.

4. IIpocMOTpeTh U 3apUCOBATh CTPYKTYPY MUKpOIUIH(a 10 U mocie TpasieHus 4-x % pactsopom HNO3 B crimpre.
5. CocTaBUTh OTUET.

Bompocs! st 3ammTe! 1abopaTopHON paboThI

1. YTo MOHUMAIOT MO CTPYKTYpOii?

2. Kaxoe Ha3BaHHE HOCHUT HCCIIEIOBaHUE CTPOCHUS METAIUIOB IIpH yBenudeHHH 10 80 pas?

3. Kakoe Ha3BaHHME HOCHUT UCCJIC/IOBAaHUE CTPOCHUS MeTa/UIOB Nipu yBenndeHuu oT 80 10 2000 pa3 u Gonee?
4. I'me u ¢ KaKkOW IIEJBI0 IPHMEHSIOT MaKpOaHAIIU3 1 MHKpOaHAIN3?

5. Kakne cymiecTByI0T METOBI TPUTOTOBIICHUS! MUKPOILTH(OB HEOOIBINX pa3MepoB?

Jlabopatopnas padota 3 "TUATPAMMA COCTOSHUN S CITJIABOB XEJIE3A C YIJIEPOJIOM"
3amaHue U MOPSI0K BHITOTHEHNS:

1. Berueptuth B Maciitabe AuarpaMMmy COCTOSTHHS KeJe30-1[eMEeH "THT.

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

3. [IpousBecTn pa3dop ITHX CILIABOB IO CXeMe, IPUBEACHHON B TaHHO# padoTe st crutaBoB [ u 1V,
4. 11151 K&KJ0TO CIUIaBa MPUBECTH CXEMbI U3MEHEHHS CTPYKTYP TPH OXJITaXKICHUH.

Bonpocs! 115t 3a1uThl 1a00paTopHON paboThI

1. Kakwue amoTtporngeckre MOTU(PHUKAIIMN HMEET YHCTOE JKEIIe30 U B YeM UX pasinaue?

2. Kaxwue a3l BCTpeHaroTCs B )KENE30yTIEPOIUCTHIX CIUIaBax?

3. YeM oTIMUAETCS IBTEKTOUAHOE MPEBPALLICHHE OT IBTEKTHIEC KOT0?

4. Kakas (a3a nepBHYHO KPHCTAJUTU3YETCS B JOIBTEKTUYECKHX OCIIBIX UyryHax?

5. Uem oTimyaeTcs JieieOypHUT BTOPUIHBIN OT JieeOyprTa MepBUIHOT0?

JlaGopatopnas pa6ota 4 "UCCJIEJJOBAHUE MUKPOCTPYKTYPBI YIJIEPOJIMCTBIX CTAJIEM B PABHOBECHOM
COCTOAHUN"

Bompocs! a1t 3a1muTs! 1a60paTopHOi padoThI

1. Ha3oBUTE CTPYKTypHBIE COCTABIIAIOIINAE CTANH.

2. Jlaiite onpezeneHue CTPyKTyp ayCTEHUTA U MEPIIUTA.

3. HazoBuTe cofepkaHue yriepoja B IEMEHTUTE U TIEPIIHTE.

4. IIpu xakoi TeMIepaType B ayCTEHUTE MOKET PACTBOPUTHCSA MAKCUMAJIBHOE KOJIUYECTBO yrieponaa’?

5. B gem pasnuune MexIy TEXHUYECKHM 5KEJI€30M U CTaNbIO 110 COCTaBy?




Jlabopatopnas padota 5 "MCCJIEJJOBAHUE MUKPOCTPYKTYPhLI UYTYHOB"

3amaHue U MOPSIO0K BHITOTHEHNS:

1. PaccMOTpeTh 1o MUKPOCKOTIOM H 3apHCOBATh CTPYKTYPY 0€107TO, CEpOro, BEICOKOIPOYHOTO U KOBKOTO YyTYHOB JIO TPABJICHUS
W [0CJIe TPaBJICHHS. YKa3aTh CTPEIKAMH Pa3IMYHbIC CTPYKTYP-HBIC COCTaB JISIOLIHE.

2. Cnenatb BBIBOABI.

3. CocTaBUTH OTYET.

Bomnpocs! ms 3amuTs! 1abopaTopHOM paboTh

1. UeM 00yCIIOBIIEHO pa3inuue CBONCTB OENBIX, CEPBIX, BRICOKO-TIPOYHBIX ¥ KOBKHX YyT'yHOB?
2. B 1eM oTiin4ne KOHCTPYKIIMOHHOTO YyTYHA OT CTaIH?

3. [To xkakuM MPHUHIUIIAM TPOU3BOJUTCS KIACCUPUKAINS TyTYHOB?

4. Ha30BHTE CTPYKTYPBI YyTYHOB.

5. MapkupoBKa ceporo, KOBKOT0, BEICOKOIIPOYHOT'O YyT'YHOB.

JlaGoparopras pabora 6 "TEPMHUUYECKASI OSPABOTKA YIJIEPOJUCTOM CTAJIN"

3agaHue U MOPsI0K BBIIOIHEHUS:

1. OmpenenuTh TBEPIOCTH 00PA3IOB B HCXOJHOM COCTOSTHAH Ha Iprdope PokBeiuia BoaBiIr-BaHHEM CTATBHOTO IIAPHKA.

2. ITomecTuTh 6 00PA3IOB B HArPEBATEIBHYIO I1€Yb U BRIAEPKATh HEOOXOIUMOE BPEMSL..

3. Oxnamuth 3 oOpasua B Boje, | B Macne, | Ha Bo3ayxe u 1 BMecTe ¢ BBIKIIIOUYEHHOM MEYbIO.

4. Onpenenutb TBEpAOCTH 00pa3LOB Ha prubope PokBeia BoaBiInBaHueM aIMa3HOTO KoHyca. [lomydeHHbIe JaHHbIE TBEPAOCTH
TIepeBEeCTH Ha TBEPIOCTh N0 bpuremro.

5. IToctpouTs rpaduk U3MEHEHUsI TBEPIOCTH B 3aBUCUMOCTH OT CKOPOCTH OXJIAXKICHHUS.

6. Tpu oOpa3sia, 3akajeHHbIC B BOJE, IIOABEPTHYTh OTIYCKY mpu Temmepatype 17001C, 35001C, 550[1C ¢ BeIAepKKOH B IMe4H B
TedeHuH 30 MUH. ¢ OCIIEYIOIUM OXJIaX/IEHUEM B BOJIE.

7. 3a4uCTUTB TOPIIBI 00PA3IOB M 3aMEPHUTH TBEPAOCTh Ha Mprubope PokBesuia BAaBIMBaHHEM aI-Ma3HOTO KOHYCA.

8. IloctpouTs rpaduk U3MEHEHHsI TBEPIOCTH B 3aBUCUMOCTH OT TEMIIEPaTypPhl OTITyCKa.

9. CocTaBUTH OTYET.

Bomnpocs! s 3amuTs! 1abopaTopHOH paboThI

1. B ueM CymHOCTb ¥ Ha3HAYEHHE TEPMUUECKOI 00paboTKU cTa-mu?

2. Yro mpeACTaBIAIOT 000 CTPYKTYpBI, 00pa3yroLyecs IpH pac-Tajie ayCcTeHnTa?

3. Kakoii Bu TepMudaeckoii 00paboTKH IPHBOJIUT CTANIb B PABHO-BECHOE COCTOSTHHE?

4. Kaxkue criimaBbl MOXKHO YIIPOYHSTE ITyTeM TePMUUECKOil 00pa-00Tku?

5. Kakue nmomy4arotcsi CTpYKTYpBI IIPH OTXKUTe, HOpMaJIM3alliH, 3aKallke U oTiycke? Kak U3MEeHSI0TCS MEXaHUYeCKHe CBOUCTBA
craneit?

JlaGopatopnas paGora 7 "UCCJIEJOBAHUE MUKPOCTPYKTYPhI YIJIEPOJUCTBIX CTAJIEM [TOCJIE
TEPMOOBPABOTKN"

3agaHue U NOPSAA0K BITOJHEHUS:

1. ITomy9HTh KOJUICKIIMIO IUTH(OB.

2. MI3yuuThb U 3apUCOBATh CTPYKTYPHI CTaJe OCie pa3nuyHbIX BUIOB TEPMHUECKONH 0OpabOTKH.

3. ConocTaBUTh JaHHBIE MUKPOAHAIIU3a C PSKUMOM TEPMUYECKOH 00paboTKH.

4. CocTaBHUTB OTYET.

Bomnpocs! ms 3amuTs! 1abopaTopHOM paboTh

1. Yem oTiuuaeTcs OTHYIIEHHBI MAPTEHCUT OT MAPTEHCUTA 3a-KaJIKu?

2. U3nenust u3 ctanu 45 ObUTH meperpeThl MpH 3akaike. Yto Takoe meperpes? UeM OH BPEICH U KaK UCIPAaBUTh ATOT JAe(eKT?
3. UeM oTIIHUar0OTCs COPOUT M TPOOCTHUT OTITyCKa?

4. [Touemy HEe IPUMEHSIOT HETIOJIHYIO 3aKaJKy AJIs JOIBTEKTOUI-HbIX CTanen?

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

JlaGopatopHas paGora 8 "UCCJIEJOBAHUE MUKPOCTPYKTYPBI JIETUPOBAHHbBIX CTAJIENA"
3agaHue U MOPsI0K BBIIOJHEHUS:

1. TTomy4nTh KOJIEKINIO IUTH(OB JETHPOBAHHBIX CTAIEH.

2. M3yuuTs U 3apuCcOBaTh CTPYKTYPY JETUPOBAHHBIX CTalel. YKa3aTh CTPEIKAMU Pa3IMuHble CTPYKTYpHbIE cocTaBisomue. Ilog
Ka)KIbIM PUCYHKOM yKa3aTh MapKy CTalIX U TEPMUYECKYIO 00-paboTKy, KOTOpOi OblIa OABEPrHYTa CTallb.
3. CnenaTb BBIBOJIBI.

4. CocTaBHUTB OTYET.

Bomnpocs! ms 3amuTs! 1abopaTopHOH paboTh

1. OcHOBHOE NPEUMYILECTBO JIETHPOBAHHOM CTaIH MO CPABHEHHUIO C YTIIEPOJUCTOMN?

2. Kak u3MeHSIOTCS CBOMCTBA ClTay MpH T00aBICHUN HUKETIS?

3. Kaxwue a3br BCTpeyaroTCst B JISTHPOBAHHBIX CTAJISAX?

4. Kakue nerupymomye 31eMeHThl yBeIUIUBAIOT YCTONUUBOCTD ay-CTeHUTA?

5. Yem nerupoBaHHBIi GeppUT KpUcTaIorpaguiecku ommdaeTcs oT 00bIdHOTO (heppura?

JlabopatopHas pabota 9 "MCCJIIEAOBAHUE MUKPOCTPYKTYPBI MEZIN U EE CIVTABOB"

3agaHue U MOPsIOK BBIIOJIHEHUS:

1.ITosyYnTh KOJUIEKIHIO IUTH(OB.

2.PaccMOTpeTh IO MUKPOCKOI M 3apHCOBATH CTPYKTYPHI H3y4aeMBIX CIIJIABOB.

3.0xapaxtepu3oBaTh (ha3bl U CTPYKTYPHBIE COCTABIISIIOIINE H3ydaeMbIX CIu1aBoB. Eciin Habnmoqae-Mast CTpyKTypa OTJIMYaeTCs OT




CTPYKTYpBI, 0KH1aeMOM Ha OCHOBAaHUHU JHArPaMMBI COCTOSIHUS, TO HCOOXOANMO YKa3aTh IPUIUHY 3TOTO HECOOTBETCTBUSI.
4.CocTaBUTb OTYET.

Bompocs! st 3anmTs! 1abopaTopHON paboThI

1. brarogaps 4eMy Meb U CIUIaBBI HA €€ OCHOBE HAIIUIM IMPOKOE MPUMEHEHHE?

2. Kak BIUsIOT IpUMecH Ha CBOWCTBA Mean?

3. Ha xakue rpynmsl JensaT MeHbIE CIIaBbI?

4. IIpyunHa KpacCHOJIOMKOCTU MeIU?

5. T1o xakuM IpH3HAKaM Pa3IUYaloT JTaTyHH?

II. Ot4er mo mabopaTopHEIM padoOTaM

6.2. TeMbl NHCBMEHHBIX PadoT

Y4eOHBIM ITAHOM He MPEIyCMOTPEHO

6.3. ®OH/ OLICHOYHBIX CPEACTB

1. Borpocs! k 3auery

Paznen 1. Obmas Teopus criaBoB

1. MexaHu9eckue CBOHCTBA METAJIIOB (IIPOYHOCTS, INIACTUYHOCTD, YAAPHAs BA3KOCTh, TBEPIOCTh, BBIHOCIUBOCTB), METOIBI UX
OIpeeneHHs.

2.OCHOBHBIE METO/IBI HCCIICIOBAHMS CTPYKTYPHI MaTePHAJIOB.

3. Tums! KPUCTAIUNIMIECKUX PEIIETOK MEeTalIoB. JledekTsl cTpoeHHs KpUCTAIIIOB (TOUCUHBIE, JINHEHHbIE, OOBEMHBIE).
4 .ITonumopdusm xenesa.

5.McnbiTaHne METAJUIOB HAa PACTKEHUE.

6.VcnbiTaHnsl METAJLIIOB HAa TBEPAOCTD

7.XapaxkTepUCTHKa OCHOBHBIX (ha3 U MeXaHH4YecKuX cMmecei ¢a3 B nuarpamme Fe-Fe3C.

8.Kpucrannuzanus no3BTekTOMAHBIX cTanei (o auarpamme Fe-Fe3C).

9.Kpucramnu3zanus 3BTeKTonHOM ctanu (o auarpamme Fe-Fe3C).

10.Kpucrammm3zanus 3a3BTeKTOMAHBIX cTanel (o auarpamme Fe-Fe3C).

11.Kpucramimzanus Genbix T09BTEKTUIECKUX YyryHOB (1o nuarpamme Fe-Fe3C).

12.Kpucramm3sanus 6e51oro 3BTeKTHIecKoro 4yryHa (o auarpamme Fe-Fe3C).

13.Kpucrammm3anus OeNbix 3a3BTeKTHYECKIX 9yryHOB (1o auarpamme Fe-Fe3C).

14.Bunbl Tepmuueckoi 00paboTku cTaneil. Biausaue tepMudeckoil 00paboTky Ha MEXaHHYECKHE CBOMCTBA CTAIIH.
15.Teopus TepMuueckoii 06pabOTKN (OCHOBHBIC NIPEBPAIIECHHNS B CTAIM IIPH HATPEBE U OXJIAXICHHUHN).

16.01xuUT, BUABI OTXKATA.

17.Hopmanu3zanus.

18.3akainka (TI0JTHast U HENOJHAS ).

19.0Tyck yraepoaucToi ctaiu, BUIbI OTITYCKA.

20.XuMuKo-TepMuIecKas 00paboTKa: IieMeHTanus, a30THPOBAHHE.

21.Knaccudukarms craneil: o XUMUIECKOMY COCTaBY; IO COAEPKAHHUIO YIIIEpoa U JETHPYIOIIUX 3JIEMEHTOB; 110 CTEIICHU
PACKHUCIIEHHUS; 110 KaUeCTBY; O CTPYKTypE; MO MPOYHOCTH U MO HA3HAUEHHUIO.

22 BnusiHue yriepoja U MOCTOSHHBIX IIPUMECEN Ha CBOWCTBA yIIEPOJUCTBIX CTaJIEH.

23.YraepoaucTsie CTanu OOBIKHOBEHHOTO Ka4eCTBA. YTIEPOIUCTBIC KAYECTBEHHBIE CTANIH.

24 BnusiHue JETUPYIOIUX JIEMEHTOB Ha CBOICTBA JIESTMPOBAHHBIX CTAJICH.

25.Knaccudukanust ”HCTpyMEHTaIbHBIX JIETHPOBAaHHBIX CTallel, IPIMEHECHHE.

26.1lemenTyemsbie cTany. YIIydiiaemMble CTaJH.

27.PeccopHo-nipyXuHHBIE cTayd. LIIapuKONOAIIMITHUKOBBIE CTANH.

28 Uyrynsl. Knaccuduxkanus, ctpykTypa, cBoiictBa. Mapkuposka o 'OCT.

29.MexaHn4eckue CBOMCTBA UyI'yHOB. BinsiHne nmpumeceii Ha cBoiicTBa UyTryHOB.

30.Mens u ee cBoiicTBa, IpuMeHeHHe, MapkupoBka o TOCT.

31.JIaTyHb U ee CBOMCTBA, IPUMEHEHNE, MAPKHPOBKA.

32.bpoH3a u ee CBOICTBa, MPUMEHEHUE, MAPKUPOBKA.

33.AmroMuHMI U €ro CBOUCTBA, IpuMeHeHue, mapkuposka 1o I'OCT.

34.AmomuHueBsle cruaBsl. Kimaccudukanus, cBoicTBa, mpuMeHeHue, Mapkuposka 1mo 'OCT.

II. TecTs! k 3a4eTy
Bapuanros 5. B kaxxgoM Bapuante 1o 20 TeCTOBBIX 3aJaHUM.

6.4. IlepeyeHb BHIOB OLEHOYHBIX CPEACTB

Bomnpocs! u 3aaHus 11 TEKYLIIEro KOHTPOIS.
OTueT 1o 1abopaTopHBIM padoTam.

Bonpocs! k 3auery.

TecTsl K 3a4ery.

7. YA EBHO-METOAUWYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHHUE JUCIHUIIIMHBI (MO YJI)

7.1. PekoMeHnayemas JiuTeparypa

7.1.1. OcHoBHas1 IUTEpPaTypa

ABTOpBL, | 3armaBue | W3natenscTBoO, | Kon-Bo | Omn. agpec




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

JI1. | Tapacos B.JI. | MarepuanoBeneHe U TEXHOJIOTHUS Mocksa: MI'VJI, 20
1 KOHCTPYKLHOHHBIX MaTepPHAaJIOB: 2005
Y4eOHHK U1 By30B
JI1. | Connuen MarepuanoBeaeHue: Y4eOHHK s CaHkT- 50
2 (IOI1L, BY30B [etepOypr:
psixun E.N. XUMU3 AT,
2007
7.1.2. Jlono/iHUTEIbHAS JIUTEpaTypa
ABTODHI, 3arnaBue UznarensctBo, | Komn-Bo D11 anmpec
JI2. | CyxopykoB Marepuanoseaenue: YueoHoe nocodbue | bpatck: bpl'V, 109
1 T JUISL By30B 2006
JI2. | CunmpMaH Marepnanosenenune: yaebHoe mocodme | Mocksa: 10
2 |I'.N. JUTSI BY30B Axanemus, 2010
JI2. | Ko630Ba MarepuasnoBeaeHue : 1a00paTopHbII Bparck : bpl'Y, 1 https://ecat.brstu.ru/catalog/Y4yeOnsie
3 (1.0, MIPaKTUKYM 2020 %20u%20y4edoH0-MeToqmIecKne Yo
Pynummaa 20moco6ns/Texnuka/Kob3oa%
ATO. 201.0.%
20Marepuanosenenue.J111.2020.pdf
7.1.3. MeToanyeckue pa3padoTku
ABTODHI, 3ariaBue H3parenbcTBo, Koi-Bo On1. anmpec
JI3. | Ko630Ba MarepuasoBeieHue: METOTUYECKIE Bparck: bpI'Y, 1 https://ecat.brstu.ru/catalog/Y4yeOnsie
1 [HN.0., YKa3aHUsl Ui IPaKTHYECKON U 2022 %20u%20y4edoH0-MeToquIecKkne %o
Pynumuaa CaMOCTOSATEIILHOM PabOTHI CTyICHTOB 20mocobus/Texunnka/Kob3oa%
J.C, 201.0.Marepuanosenenue. MY nlluC
Kynakos P.2022.pdf
AlO.

7.3.1 llepevyennb 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 llepevyenb HHGOPMAIUOHHBIX CIIPABOYHBIX CHCTEM

7.3.2.1 | Yausepcuterckas undopmarmonnas cucrema POCCUA (YUC POCCHA)

7.3.2.2 | HaunonanbHas snekTpoHHas 6ubiamnoreka HOb

7.3.2.3 | Hayunas >nextponHast 6ubanoreka eLIBRARY.RU

7.3.2.4 | UadopmarmonHas cuctema "EnmHoe OKHO HOCTyIa K 00pa3oBaTelbHBIM pecypcam”

7.3.2.5 | OnexrponHas 6ubmmorexa bpI'Y

7.3.2.6 | OnexTpoHHBIH Katanor 6nbnmorexkn bpl'Y

7.3.2.7 | «YHUBepcHUTETCKas 6ubnuoTeka online»

7.3.2.8 | U3narenscTBo "JIaHb" 311€KTPOHHO-OMOINOTEUHAS crCTeMa

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUTLIIUHBI (MO YJISA)

2315 JlaGopatopust OcHOBHOE 000pyI0BaHHE:
MaTepHaIOBE/ICHNSI. - [eus mydensras SNOL 30/1100;
TepMuuecKril yuyacTok - meusb MyGenbaast SNOL 6.7/1300;

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

9. METOJUYECKHUE YKA3ZAHUS 1151 O YUAIOIMXCSI IO OCBOEHMIO AN CLUILIAHBI (MOIYJIST)

TpeboBanus kK 0pOPMIIEHHIO OTUETOB IO BBIIOIHEHUIO JIAOOPATOPHBIX paboT. BrinonHeHHbIE 1abopaTopHbIe pabOThI
oQOopMIISIOTCS B BUJIC OTYETA Ha JIKCTaxX Oenoi Oymaru GopMaToM A4 M BKITFOUACT CICAYIOIINE Pa3eIbl: TUTYJIBHBIH JIHCT,
3a/laHue, penreHne TpeOyeMbIX 3aaHui U TIOSICHEHHS K HUM, COZIepIKallne HeOOXOAMMbIe YPaBHEHHS, BEIBOIBI COOTBETCTBYIOIINX
3aBHCUMOCTEH, TEOPEMBI M PACUYETHI, COMIPOBOXKAaEMbIE TPEOYyEeMBbIMU IpadUIECKUMHU UII-TIOCTPALUAMH, PUCYHKAMU U YePTEeKaAMH.
B xoH1ie otuera mabopatopHoOi pabOTHI IPHBOIUTCS CIHCOK JIUTEPATYPHBIX HCTOYHHKOB, MCIIOJIh30BAHHBIX CTYICHTOM IIPH €€
BBITTOJIHEHHUH, B TOM YHCJIE JaeTcsl OMOarorpadus METONNIECKAX yKa3aHui 1 mocoouid. [Ipu HanmucaHuy TEKCTa OTIeTa
WCTIONB3YIOTCS YSPHUIIA CHHETO WJIM YePHOTO IBETa, IpH 0POPMIICHUH rpaduaeckoro MaTepraa — MPOCThIe KapaHaIllu 1
YepTeKHBIC MPUHAIICKHOCTH. Vconp30BaHKe IBETHBIX KapaHIamei u (iomMactepoB He qomyckaercs. OdopmieHne kak
TECTOBOW YaCTH OTYETA, TAK M TPEOYEMBIX TpahHUSCKUX MOCTPOSHHIA BHITTONHACTCS B COOTBETCTBUU ¢ TpeboBanusmMu ECKJI u




CTO 4.2-07-2008. ITpu odopMIeHHH OTUETOB MPAKTUIECKHX PabOT JOMyCKaeTcs MONHOE UM YaCTUYHOE Hcnonb3oBanue [I1DBM.
Hcnonp3oBanue [I9BM He sABisIeTCs OCHOBAaHUEM JJIs1 HAPYIIICHUS MK HecoOoieHus TpeboBanuii u noaoxennit ECKJ] u CTO
4.2-07-2008.

OTuets! 1a00PaTOPHBIX PabOT, 0(OPMIICHHEIE HEOPEIKHO U O6€3 COOTIOICHNS IPEABABIAEMbIX K HUIM TpeOOBaHUH, He
paccMaTpuBalOTCs U He 3acUUThIBatoTCs. OTueThl, opopmieHHsle He B cooTBeTcTBHU ¢ TpeboBanusmu ECK/I u CTO 4.2-07-2008,
HE TIPOBEPSIOTCS M BO3BPALIAIOTCS CTYICH-TY JUIsl TepeoopMiIeHHs. BEINOIHEHHbBIE 1 COOTBETCTBEHHO O(OPMIICHHBIE OTUETHI
71a00paTOPHBIX PAOOT TOIDKHBI OBITH IPEICTABICHBI TPEMOAABATENIO A POoBepKH. [IpoBepKa NpaBUIBLHOCTH BHITIOTHEHHS
71a00paTOPHBIX PAbOT U 0(hOPMIICHUS OTUETa OCYIIECTBIISCTCS B TEUCHHE CEMECTpa Ha ayAUTOPHBIX 3aHATHIX UIN KOHCYIBTAIHAX,
HPOBOANMBIX B COOTBETCTBUH C PACIIMCAHHEM PabOTHI IIPEIIojaBaTels.
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