MUHUCTEPCTBO HAYKH U BBICILIEI'O OBPA3OBAHUS POCCUMCKON ®EIEPALIUNA

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE
OBPA3OBATEJIbHOE YUYPEXIEHUE
BBICHIEI'O ObPA3OBAHUA

"BPATCKHM T'OCYIAPCTBEHHBI YHUBEPCUTET"

- ~ YTBEPX/AIO
LOOKYMEHT MOAMUCAH .
SNEKTPOHHOW NOAMUCHIO [IpopexTop no yuebHoit paboTe
E.N.JTykoBHHKOBa
CepTudmkat: 025493C4E0B34808564BE6735EBB2702
B. :C n Ci
ngggfngine::TzBle%Tzoggrzg?(;04.2024 05 uroHsa 2023 .
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PABOYAS TPOI'PAMMA JIUCIITUIIJIMHBI
b1.0.08.02 MarepuanoBeaenue u TKM

3akpemiena 3a kabenpoir  [loabeMHO-TPAHCTIOPTHBIX, CTPOUTEIbHBIX M I0POKHbBIX
MAIIMH U 000PY10BaAHMSI

VYueOnsiii iian  bs130301 23 TITO.plx
Hanpasnenue: 13.03.01 TermosnepreTrika U TEMIOTEXHUKA

KBamudunkarms Bbaxaaasp

dopma 00yucHHS ~ 3a09HasI
OO6mmas TPy 10€MKOCTh 33ET

Buasl kouTpons Ha Kypcax:
Dx3ameH 1

Pacrlpez[e.llenue JacoB JUCHUIIMHBI 110 KypcaM

Kypc 1
Hroro
Bup 3ansatui yi PII
Jlexuuu 4 4 4 4
JlabopatopHbie 2 2 2 2
B ToM uuce uHT. 2 2 2 2
HWroro ayn. 6 6 6 6
KonTtakrtHas padora 6 6 6 6
Cawm. pabota 57 57 57 57
Yacel Ha KOHTPOJIb 9 9 9 9
Hroro 72 72 72 72
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[Iporpammy coctaBui(n):
cm.np., Ko6zosea U.O.

Pabouas mporpaMmMa JUCIUILTAHBI
MarepuanoBenenune u TKM
paspabotana B coorBercTBHM ¢ PI'OC:

denepanbHbIi rocy1apcTBEHHBIH 00pa30BaTeIbHbIN CTaHIAPT BHICLIET0 00pa30BaHus - OakajgaBpuaT o
HanpasiyieHuto nmoarotoBku 13.03.01 TemnosnepreTika u TeroTexHuka (mpruka3 Munobpuayku Poccun
ot 28.02.2018 r. Ne 143)

COCTaBJICHAa HAa OCHOBAaHHH yqeGHoro I1J1aHa:

Hamnpasnenue: 13.03.01 Tennosnepreruka 1 TeII0TEXHUKA
YTBEPXKACHHOTO IpHKa30oM pekTopa oT 17.02.2023 Ne 72.

Pabouas mporpamma o100peHa Ha 3acelaHuH Kadeapsl

HO}]'beMHO-TpaHCHOpTHI)IX, CTPOUTEC/IBHBIX U TOPOKHBIX MAallIUH U 060pyz[013a1mﬂ

[Ipotokon ot 18 anpesnst 2023 r. Ne 10
Cpok neiictBus mporpamMmsl: 2023-2024 yu.r.

3aB. xadenpoii 3enpkoB C.A.

[Ipencenarens MK®
crapuuii npenojasatens Jlatymkuna C.B. 24 anpens 2023 r. Ne9
OtBetcTBeHHbIN 3a peanuzanuio OITOIT Bbynaros FO.H.
(moamnuce) (®UO)
JupexTop 6uOaroTeKH Cotauk T.®.
(moamuck)
Ne perucrpanmu 19

(MeToaMYeCKU OT/AEI)
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Busuposanue PI1/] 1,151 ucioTHEHUSI B 0YepPeHOM Y4eOHOM roay

[Ipencenarens MK®
2024 r.

Pabouast mporpamMmMa nepecMoTpeHa, 00CykIeHa U 0H00peHa st
ucnosiHeHus B 2024-2025 yyeOHOM roly Ha 3aceaHUH Kaheapbl
IMoxbeMHO-TPAHCIIOPTHBIX, CTPOUTENBHBIX H JIOPOKHBIX MAIIIMH M 000PYIOBAHUS

Buecens! nsmenenus/nononnenus (Ipunoxenue )

[Iporoxon ot 2024 . Ne
3aB. kadenpoit

Buzuposanue PIIJ] 119 ucnonHeHns B o4epeHOM Y4eOHOM roay

IIpencenarens MK®
2025 .

Pabouvas mporpaMma nepecMoTpeHa, 00CyKJeHa H 0100peHa st
ucnoanenus B 2025-2026 yueObnoM roay Ha 3aceganun kaheapol
HoabeMHO-TPaHCIIOPTHBIX, CTPOMTEIbHBIX M JOPOKHBIX MALLIMH U 000Py10BaHUS

Buecens! nsmenenus/nononnenus (Ipunoxenue )

[Iporokonm ot 20251, Ne
3aB. xaenpoit

Busuposanue PII/] 11 ucnonHeHus B o4epesHOM Y4eOHOM roay

IIpencenarens MK®
. 2026 .

Pabouas mporpamma nepecMoTpeHa, 00CykIeHa 1 ogo0peHa st
ucroinaenus B 2026-2027 yueOHOM roay Ha 3acenaHuu Kadeapbl
IoxbeMHO-TPaHCHOPTHBIX, CTPOMTETBHBIX H JOPO:KHBIX MALIMH U 000pY10BaHUS

Brecensl m3menenus/nonoxnenus ([Ipunoxenue )

[Iporokom or 2026 . Ne
3aB. kabenpoit

BusupoBanue PI1/] 1,151 McioTHEHUSI B 0YepeHOM Y4eOHOM roay

[Ipencenarens MK®

- 2027 .

PaGoyast mporpamma nepecMoTpeHa, o0cykIeHa u ogoopeHa s
ucnonHenus B 2027-2028 yyeGHOM rofy Ha 3acegaHnuy Kadeapsl
IMoabeMHO-TPAHCTIOPTHBIX, CTPOUTEIbHBIX U OPOKHBIX MAIINH U 000PYI0BaAHUSI

Brecensl m3menenwust/ nononHenus ([Ipunoxenue )

IIpotoxom ot 20271. Ne
3aB. kadenapoit



1. HEJIX OCBOEHU A JUCHUIIINMHBI

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

Llukn (paszen) OOIL: 51.0.08.02

2.1 | TpeGoBanus k npeABapuTeJbHOM OATOTOBKE 00y4alo1erocs:

2.1.1 | ®usuka

2.2 | IMCuUMIUIMHbBI ¥ MPAKTUKH, ISl KOTOPHIX OCBOEHHE JAHHOM JHCHUNIHHBI (MOXYJIsI) HEOOXOIUMO KAK
npe/lecTByoIIee:

2.2.1 | Marepuansl, IpUMEHsIEMbIC B TEIUIOOHEPTETUKE

3. KOMIIETEHLIMHA OBYYAIOIIETOCSl, ®°OPMUPYEMBIE B PE3YJIETATE OCBOEHHUS JUCLIUTLIMHBI
(MOAYJISA)

OIIK-S. : Cnoco6eH y4uThIBATh CBOICTBA KOHCTPYKLIMOHHBIX MATEPHAJIOB B TENJIOTEXHHUYECKHX PacyeTax ¢ yueToM
AUHAMUYECKHX U TeII0BBIX HAIPY30K

Wumnkarop 1 [ OIIK-5.1. JlemoHCTpHpYeT 3HaHME 00MacTeil MPUMEHEHHUS, CBOUCTB, XapaKTEPUCTUK U METOIOB HCCIICTOBAHNI
KOHCTPYKI[MOHHBIX MaTePUaIOB, BEIOMpPAEeT KOHCTPYKIMOHHbBIE MaTEepHAIbl B COOTBETCTBUH C TPEOYeMbIMU
XapaKTepUCTHKAMU JUISl CTIOIb30BaHMs B 00IaCTH MPO(ECCHOHANBHOM IS TEeIBHOCTH.

B pe3yabTare 0cBOCHUS TUCHUTIINHBI 00y4aI0IIAIiCA TOLKEH

3.1 |3narn:

3.1.1 | - MeTOABI UCTIBITAHUSL MATEPUATIOB; OCOOEHHOCTH CTPYKTYPBI pa3IMyHbIX MaTepPHajOB.

3.2 | YmeTh:

3.2.1 | - n3MepATH TBEPAOCTH T KOHTPOIIS pe3yIbTaTOB TEPMUIECKOH 00pabOTKH; BBHITOIHATH AaHAIN3 CTPYKTYPHI Pa3INIHBIX
BUJIOB MaTE€pUaIOB.

3.3 | Baragern:

3.3.1 [ - MapKHPOBKOM OCHOBHBIX KOHCTPYKIIMOHHBIX MAaTepPHAIOB; OOIIMMH HABBIKAMH 10 aHAIN3Y TPeOOBAaHMI K MaTepHalLy U
CHOCOOHOCTH BBIOOpA MaTepHana.

4. CTPYKTYPA U COJAEPKAHUE JUCIUILINHBI (MOLY.JI5T)

Kon Bun HaumenoBanue pasaesioB u | Cemectp / | YacoB | Komneren- | Jluteparypa | Hure | IIpumeuyanue
3aHATUS | 3aHATUS Tem Kype UM paKT.
Pazgen | Paznmen 1. O6umas Teopust
CIIABOB
1.1 Jlex Crpykrypa 1 0,5 OIIK-5. JI1.1 0
METAJUTYPrU4e€CKOTO JI1.2J12.1
MIPOU3BO/ICTBA. J12.2J13.1
1.2 Jlex [Tony4yenue yyryHa u craiu. 1 0,5 OIIK-5. JI1.2J12.1 0 OIIK-5.1
J12.2J13.1
1.3 Jlex KenezoyrnepoaucTeie CriiaBbl. 1 1 OIIK-5. JIT.1 0 OIIK-5.1
Cranu. YUyrynsl. CtpoeHue, JI1.2J12.1
CBO¥CTBA, KiaccH(UKaIUs JI2.2J13.1
1.4 Jlex Tepmuueckas 06paboTKH 1 1 OIIK-5. JIT.1 0,5 Jlexuus —
METaJUI0B. XHMHUKO- JI1.2J12.1 MIPE3EHTALNA
TepMHUecKast 00paboTKa cTanm. JI2.2713.1 OIIK-5.1
1.5 Jlex IIBeTHBIC METAUTBI U CILIABHI. 1 0,5 OIIK-5. JI1.1 0,5 OIIK-5.1
CTpoeHue U CBOMCTBA. JI1.2J12.1
J12.2J13.1
1.6 Jlex Hemerammnueckue u 1 0,5 OIIK-5. JI1.1 0 OIIK-5.1
KOMITO3UILIUOHHBIE MATEPHATIBI JI1.2712.1
JI2.2J13.1
1.7 JIab HcnblTanne METaIIOB Ha 1 0,5 OIIK-5. JI1.1 0,5 Pabora B
TBEPIOCTE. JI1.2J12.1 MaJIBIX
JI2.2713.1 rpymnmnax
OIIK-4.1




1.8 JIab UccnenoBanne 1 0,5 OIIK-5. JI1.1 0 OIIK-5.1

MHUKPOCTPYKTYPbI JI1.2J12.1
YIIIEPOIUCTBIX CTalel B JI2.2J13.1
PaBHOBECHOM COCTOSIHHUH.

1.9 JIab HccnenoBanue 1 0,5 OIIK-5. JI1.1 0 OIIK-5.1
MUKPOCTPYKTYPBI UyTYHOB. JI1.2J12.1

JI2.2713.1

1.10 JIab HccnenoBanue 1 0,5 OIIK-5. JI1.1 0,5 Pabota B
MHKPOCTPYKTYPBI JI1.2J12.1 MaJbIX
YIAEPOJUCTHIX CTANIEH mociie JI2.2J13.1 rpymnmnax
TEPMOOOPaOOTKH. OIIK-5.1

Paznen | Pazpen 2. JIuteiinoe

NpPOU3BOJICTBO

2.1 Jlex JluTeiinble cBoOcTBa 1 0 OIIK-5. JI1.2J12.1 0 OIIK-5.1
ci1aBoB.CrenuaabHbIe BUIb J12.2J13.1
JIUTBS

Pazmen | Pazpen 3. O6padorka
MeTaLiIoB aaBjenuemM (OMJI)

3.1 Jlex Busl 00paboTKH METAIIOB 1 0 OIIK-5. JI1.2712.1 0 Jlexums —
JIaBJIIEHUEM. J12.2J13.1 oecega OIIK
-5.1
Paznen | Pazpen 4. CBapounoe
MPOU3BOICTBO
4.1 Jlex IIpouecc cBapku. 1 0 OIIK-5. JI1.2J12.1 0 Jlexuus —
Buns cBapku J12.2J13.1 oecega OIIK
-5.1
Pazgen | Paznmen 5. O6padorka
MeTtaJiia pesanuem (OMP)
5.1 Jlex OCHOBHBIE TTOHITHS PE3aHUSI. 1 0 OIIK-5. JI1.2J12.1 0 Jlexuus —
Ousnueckue SBICHUS B JI2.2713.1 6ecema OIIK
mporecce pe3aHust -5.1
5.2 Cp ITpopaboTka JIEKIHOHHOTO 1 57 OIIK-5. JI1.2J12.1 0 OIIK-5.1
Matepuana.llonroroske x JI2.2J13.1
nabopaTopHBIM paboTaM
53 Ox3ameH | [loaroroBka k 33amMeHy 1 9 OIIK-5. JI1.2J12.1 0 OIIK-5.1
J12.2J13.1

5. OBPABOBATEJIBHBIE TEXHOJIOI'MHA

OO0pa3oBaresibHbIE TEXHOJIOTUH C UCTIONB30BAaHHEM aKTUBHBIX METOJI0B 00yUYeHHUs (JeKus — Oecena)

TpaauumonHas (penpoayKTHBHAS) TEXHOJOTHA (TIPEMOAaBaTeNb 3HAKOMHUT 00YYAIOIIUXCS C TIOPSAKOM BBITTOJTHEHUS 3a1aHUs,
HaOJI0aeT 3a BBIIOJIHCHUEM M IIPU HEOOXOIMMOCTH KOPPEKTUPYET paboTy 00ydaronmxcs)

TexHOIOrUs AUCTAHIMOHHOTO 00y4YeHN (TIOydIeHIe 00pa30BaTENbHBIX YCIIYT 03 MOCEIIeHHsI YHIBEPCUTETA, C TOMOIIBIO
COBPEMEHHBIX CUCTEM TeJIEKOMMY-HHUKALKUKU (JEKTpOHHAs nouta, IHTepHeT U Ap.))

TexHOIOTHS KOMIEKTHBHOTO B3aNMOICHCTBHS (paboTa B MAJIBIX TPYIIIaxX) (CaMOCTOATEIBHOE H3yIEeHHE 00yJarOIIIMHUCS HOBOTO
Marepuala [oCpeCTBOM COTPYIHHYECTBA B MAIBIX IPYIINaX, JaeT BO3MOXKHOCTh BCEM YUacTHHKAaM y4acTBOBATh B paboTe,
NPaKTHKOBATh HABBIKH COTPYJHUYECTBA, MEXKIMYHOCTHOTO OOLICHHS)

6. POH/I OIEHOYHBIX CPEICTB

6.1. KoHTpo/1bHBIEC BONIPOCHI M 3aJaHUS

1. Boripocs! u 3ananust A1 TEKYLIETO KOHTPOJIS

Jlaboparopnas pabdora 1 "UCIIBITAHUE METAJIJIOB HA TBEPIOCTbB"

3ananue u [1opsAa0oK BBIIOIHEHUS:

1. ITpousBecTH UCTIBITaHNE Ha TBEPAOCTH 110 bpruHem o 06pa3oB U3 cTaay U YyTryHa.

2. OnpenenuTts TBEPIOCTS.

3. IIpon3sBecTr HcHbITaHUE HA TBEPIOCTH 110 POKBEINTY 00pa3IoB U3 CTANIN B OTOMNOKCHHOM U 3aKaJICHHOM COCTOSIHUH.
4. OnpeaenuTh TBEPAOCTb.

5. IlepeBectn 4ncna TBEpAOCTH 10 POKBEIITY B UKCIa TBEPAOCTHU 110 BpHHENto, moap3ysAch TabIuIaMu.

6. CocTaBUTb OTCYET.




Bomnpocs! ms 3amuTs! 1abopaTopHOH paboTh

1. Yro Takoe TBEpAOCTh?

2. Kakue MeToipl U3MEpPEHUS TBEPAOCTHU BBl 3HaeTe?

3. Kax mpoBoasT u3MepeHue TBepaocTu no bpunemto?

4. U3 kakux ycIOBUI BBIOMpAETCsl IMaMeTp LIapHKa MIPU UCTIBITa-HUK Ha TBEPAOCTH 1o bpunemo?
5. IIpumep 3anucu TBepAOCTH 110 bpuHemo?

JlaGopatopHas paGora 2 "METAJJIOTPAOUYECKWI1 AHAJIN3 METAJIJIOB U CITIJIABOB"

3agaHue U MOPsI0K BBIIOIHEHUS:

1. 3apucoBath 1 1aTh XapaKTEPUCTHKY CTPYKTYP MAaKPOILTH(OB KOJIISKITHH.

2. M3y4uTh yCTpOHUCTBO MUKPOCKOIIA.

3. [IpousBecTn HACTPOMKY MUKPOCKOTIA.

4. ITpocMOTpeTh U 3apUCOBATh CTPYKTYpY MUKpoIUIUda 10 1 nocie TpasieHus 4-x % pacrsopom HNO3 B crimpre.
5. CocTaBUTh OTUET.

Bomnpocs! 1 3amuTs! 1abopaTopHOH paboTh

1. YTo MOHUMAIOT MO/ CTPYKTYpPOii?

2. Kakoe Ha3BaHME HOCHUT HCCIICIOBAHNE CTPOCHHS METAJUIOB TIpH yBenndeHnH 10 80 pas?

3. Kakoe Ha3BaHKE HOCUT UCCIIEIOBAaHUE CTPOCHHUS METAIUIOB TpH yBennueHuu oT 80 1o 2000 pa3 u 6onee?
4. T'ne v ¢ KaKoil Lenblo MPUMEHSIOT MaKpOaHaIu3 U MUKpOaHaIU3?

5. Kakue cymecTBYIOT METO/IbI IPUTOTOBIICHUSI MUKPOLLITH(OB HEOONBIINX pasMepoB?

Jlabopatopnas pabora 3 "IMATPAMMA COCTOSHUS CITJIIABOB XEJIE3A C YIJIEPOAOM"
3agaHue U MOPsII0K BBIIOIHEHUS:

1. Beraeptuts B Macmrale quarpaMMy COCTOSIHHS XKeIe30-IIeMEeH "TUT.

2. [locTpouts kpuBble oxnaxaeHus ais crasos 11, 11, V u VI

3. [TpousBectu pazdop ITUX CIUIABOB IO cCXeMe, IPUBEACHHON B TaHHO padoTe 1st crutaBoB [ u 1V.
4. I KaXXA0To CIIaBa IPUBECTH CXEMbI H3MEHEHHS CTPYKTYP IIPU OXTaXKIEHUU.

Bomnpocs! s 3amuTs! 1abopaTopHOH paboThI

1. Kaxue amnoTpornuyeckrue MOIU(PUKAIIMK UMEET YHCTOE XKeJle30 U B UeM UX pasnudue?

2. Kakue ¢a3sl BcTpeyatoTest B XKeJE30yIIEPOJUCTHIX CIIaBax?

3. UeM oTimyaeTcs 3BTEKTOMIHOE IPEBPAICHNE OT IBTECKTHYEC KOT0?

4. Kaxkas ¢a3a nepBHYHO KPUCTAIUTU3YETCA B JOIBTEKTUIECKHUX OEJIBIX UyTyHax?

5. Uem otamyaercs JieAeOypUT BTOPUUHBIH OT Jiege0ypHuTa nepBUYHOro?

JlaGopatopras paGota 4 "MCCJIEJOBAHUE MUKPOCTPYKTYPhI YIJIEPOJUCTBIX CTAJIEM B PABHOBECHOM
COCTOAHUN"

Bompocs! 1u1st 3a1uThl 1a00paTopHOit paboTh

1. Ha3oBuTe CTPYKTYpHBIE COCTABIISIOILUE CTAIIH.

2. JlaiiTe onpeneneHue CTPyKTyp ayCTEHUTA U MEPIIUTA.

3. HazoBurte cojepkaHue yriepoja B IIEMEHTUTE U TIEepIInTe.

4. Ilpn kakoii TemnepaType B ayCTEHUTE MOXKET PACTBOPUTHCS MaKCUMaJIbHOE KOJIMYECTBO yriiepoaa?

5. B ueM paznuune MexXIy TEXHUIECKHUM >KEJIE€30M U CTAJIbIO 110 COCTaBy?

Jlaboparopnas pabdora 5 "UCCJIIEAOBAHUE MUKPOCTPYKTYPBI UYT'YHOB"

3amgaHue ¥ MOPSIOK BBITIOIHEHUS:

1. PaccMOTpeTs o1 MUKPOCKOIIOM U 3apHCOBATh CTPYKTYPY 0€I0TO, CEpOT0, BBICOKOIIPOYHOTO U KOBKOTO YYTYHOB JIO TPABICHU
U TI0ce TpaBlIeHHs. YKa3aTb CTPENKaMH Pa3IHYHbIE CTPYKTyp-HbIE COCTaB ISIOLIHE.

2. Cnenatb BBIBOABI.

3. CocTaBUTH OTYET.

Bomnpocs! 1 3amuTs! 1abopaTopHOH paboTh

1. UeM 00ycCIIOBIIEHO pa3nuyuue CBOUCTB OENbIX, CEPBIX, BHICOKO-TIPOUHBIX U KOBKHX UyT'yHOB?
2. B yeM oTiiuMe KOHCTPYKIIMOHHOTO YyTyHa OT CTaIH?

3. ITo KakuM IPUHIUIIAM TPOU3BOANTCS KIIACCH(UKAIUS TyTyHOB?

4. Ha3oBHTE CTPYKTYPbI YyTyHOB.

5. MapkupoBKa ceporo, KOBKOro, BbICOKOIIPOYHOTO YyT'yHOB.

JlaGoparopras pabora 6 "TEPMHUUYECKASI OSPABOTKA YIJIEPOJUCTOM CTAJIN"

3agaHue U MOpsAA0K BHIOTHEHUS:

1. OnpeneuTh TBEPAOCTh 00PA3IOB B HCXOHOM COCTOSTHHM Ha prOope PokBeia BaBIu-BaHUEM CTATLHOTO IAPUKA.

2. ITomecTuTs 6 00pA3IOB B HArPEBATEIBHYIO I1€Yb U BRIAEPKATh HEOOXOIUMOE BPEMSL. .

3. Oxnanuth 3 oOpasua B Boje, | B macne, | Ha Bo3ayxe u 1 BMecTe ¢ BBIKIIIOYEHHOM MEYbIO.

4. OnpenenuTh TBEPAOCTH 00pa3oB Ha Mprbope PokBeina BIaBIMBaHHEM aTMa3HOTO KOHyca. [loydeHHbIe JaHHBIE TBEPIOCTH
TIEPEBECTH Ha TBEPJOCTH M0 bpuHeto.

5. IloctpouTs rpahuk U3MEHEHUS TBEPJOCTH B 3aBUCUMOCTH OT CKOPOCTH OXJIaXKICHUSI.

6. Tpu o0Opa3sia, 3akajeHHbIE B BOZE, TIOABEPTHYTh OTIYCKY mpu Temmepatype 17001C, 35001C, 550[1C ¢ BbIaep kKO B Ie4H B
tedeHnH 30 MUH. C MMOCJIEAYIOINUM OXJIKICHUEM B BOJIE.

7. 3a4rCTUTH TOPIIBI 00PA3IOB M 3aMEPUTH TBEPIOCTh Ha Tprubope PokBesa BAaBIMBaHUEM aI-Ma3HOTO KOHYCA.

8. ITocTpouTh rpaduk U3MEHEHUs TBEPJOCTH B 3aBUCUMOCTH OT TEMIIEPATypPhI OTITyCKa.




9. CocTaBUTH OTYET.

Bompocs! st 3ammtel 1abopaTopHOW paboThI

1. B 4eM CymIHOCTh ¥ Ha3HAUYCHHUE TePMHUECKONW 00pabOTKH cTa-mu?

2. YTo0 mpeAcTaBISIOT cOO0M CTPYKTYpHI, 00pa3yromuecs Ipu pac-maje ayCTeHuTa?

3. Kakoii Bua TepMuueckoil 00pabOTKH MPUBOAUT CTANIb B PABHO-BECHOE COCTOSIHHE?

4. Kaxwue cIIaBbl MOXKHO YIIPOYHSITB ITyTEM TEPMHUYECKOI 00pa-00Tku?

5. Kakue momydarorcs CTpyKTYpBI IIPH OT)KUTE, HOpMaIM3aI|H, 3aKajike U oTiycke? Kak H3MEHSI0TCS MeXaHH4YeCKHe CBONCTBA
cranei?

Jla6opatopHas paGota 7 "MUCCJIEJJOBAHUE MUKPOCTPYKTYPhI YIJIEPOJUCTBIX CTAJIEN ITOCJIE
TEPMOOBPABOTKI"

3agaHue U NOPsI0K BBIIOIHEHUS:

1. TTomyunTs KOJIEKIMIO MITH(OB.

2. VI3y4nTh ¥ 3apruCcOBATh CTPYKTYPHI CTalIeH TIOCIIe Pa3sIMIHbIX BUIOB TEPMHUIECKONH 00paOOTKH.

3. ConocTaBUTh JaHHBIE MUKPOAHAIIN3a C PEKUMOM TEPMUYECKOH 00paboTKu.

4. CocTaBUTb OTUET.

Bompocs! st 3anmTs! 1abopaTopHON paboThI

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

2. N3nenust u3 ctanu 45 ObUTH meperpeTsl NpH 3akaike. Yto Takoe neperpeB? UeM OoH BpeIeH U Kak UCIPAaBUTH ATOT Ae(exT?
3. Uem omM4aroTcst COPOUT U TPOOCTUT OTITyCKa?

4. IToueMy He IPUMEHSIOT HETIOJIHYIO 3aKaJKy AJs JOIBTEKTOM-HBIX CTanen?

5. TToueMy He IPUMEHSIOT IOJIHYIO 3aKaJKy JUIS 3a9BTEKTOMIHBIX CTasei?

Jla6opatopHas paGota 8 "UCCJIEJJOBAHUE MUKPOCTPYKTYPhI JIETMPOBAHHBIX CTAJIEM"
3agaHue U MOPSIOK BBITIOJHEHNUS:

1. TToay4uTh KOMJIEKIMIO NUTU(OB JIETUPOBAHHBIX CTaJEH.

2. VI3y4uThb ¥ 3apucoBaTh CTPYKTYpY JIETUPOBAHHBIX CTalled. YKa3aTh CTpENKaMH pPa3IMdHbIe CTPYKTypHbIe cocTaBistommue. Ilox
Ka)KIBIM PUCYHKOM yKa3aTh MapKy CTaIH M TEPMUYECKYIO 00-paboTKy, KOTOpOH OBIIa IIOABEPTHYTA CTATIb.
3. Cnenarp BBIBOJIBL.

4. CoCTaBUTb OTYET.

Bompocs! st 3anmts! 1abopaTopHON paboThI

1. OcHOBHOE IPEUMYILECTBO JIETHPOBAaHHOH CTaJIU 10 CPAaBHEHUIO C YIIIEPOIUCTOMN?

2. Kak n3MeHs10TCSl CBOMCTBA ClIajH PU 100aBICHUU HUKENA?

3. Kakue (a3bl BCTpeyaroTcs B JISTHPOBAHHBIX CTAISX?

4. Kakue Jierupyomue 3J6MEHTbl YBEIUIUBAIOT YCTOMYUBOCTh ay-CTeHUTa?

5. Uem nerupoBaHHBIN (GeppuT KpHCTAIUIOrpahUIecKu OTIUIAETCA OT 00BIYHOTO (eppura?

Jlabopatopnas padora 9 "MUCCJIIEJJOBAHUE MUKPOCTPYKTYPhI MEJIN U EE CIIJTABOB"

3amaHue U MOPSAO0K BHITOTHEHNUS:

1.ITomy4yuTh KOJIEKIHIO HUTU(OB.

2.PaccMoTpeTh 1ol MUKPOCKOI M 3apUCOBaTh CTPYKTYPhI H3y4aeMbIX CILIABOB.

3.0xapaxrepu3oBaTh (ha3bl U CTPYKTYPHBIE COCTABIISIIONINE N3ydaeMbIX CIUIaBoB. Eciin HaOmtoqae-Mast CTpyKTypa OTIIMIAeTCs OT
CTPYKTYPBI, OXKHJIaeMOI Ha OCHOBaHUH JUArPaMMbl COCTOSHUS, TO HEOOXOIMMO YKa3aTh MPUYHHY 9TOIO HECOOTBETCTBHSL.
4.CoCcTaBUTh OTYET.

Bomnpock! [u1s 3auTh JIA00paTOPHO#T pabOThI

1. bnarogaps yemy Menpb U CIUIaBbl Ha €€ OCHOBE HAIILJIU IIMPOKOE MPUMEHEHHE?

2. Kak BIUsIOT IpUMecH Ha CBOWCTBA Mean?

3. Ha xakue rpymnmsl AesT MEIHbIC CIUIaBbl?

4. IIpyunHa KpaCHOJIOMKOCTU MeIu?

5. T1o xakuM IpH3HAKaM Pa3IUYaoT JaTyHH?

II. Ot4er o mabopaTopHEIM paboTaM

6.2. Tembl NHCbMEHHBIX PadoT

Y4eOHBIM ITAHOM He MPEIyCMOTPEHO

6.3. ®OH/ OLICHOYHBIX CPEACTB

1. Boripocs! k 3x3amMeHy

Paznen 1.OcHOBBI TEOpUH CILIIABOB.

1. MexaHu4eckue CBOHCTBA METAJIOB (IIPOYHOCTS, INIACTUYHOCTD, YAAPHAs BA3KOCTh, TBEPIOCTh, BBIHOCIUBOCTB), METOIBI UX
OIpeeneHHs.

2.OCHOBHBIE METO/IBI HCCIICOBAHNS CTPYKTYPHI MaTEPHAJIOB.

3. Tums! KPUCTAININIECKUX PEIIETOK MEeTalIoB. JledekTsl cTpoeHHs KpUCTAIIIOB (TOUCUHBIE, JINHEHHbIC, OOBEMHBIC).
4 .ITonumopdusm xenesa.

5.McnbiTaHue METAJUIOB HAa PACTSKEHUE.

6.VcnbiTaHnsl METAIIJIOB HAa TBEPAOCTD

7.XapaxkTepHCTHKa OCHOBHBIX (ha3 U MexaHH4YecKux cMmecei ¢a3 B nuarpamme Fe-Fe3C.

8.Kpucrannuzanus 103BTeKTOMAHBIX cTanei (o auarpamme Fe-Fe3C).

9.Kpucranmu3zamus 3BTeKTouHOM ctanu (o auarpamme Fe-Fe3C).




10.Kpucrammmzanus 3a9BTeKTOMAHBIX cTanel (o auarpamme Fe-Fe3C).

11.Kpucramnmuzanus 6enbix J09BTEKTHYECKHX 4yryHOB (1o nuarpamme Fe-Fe3C).
12.Kpucramm3aius 6e51oro sBTeKTHIeckoro 4yryHa (mo guarpamme Fe-Fe3C).

13.Kpucrammu3anus GebIx 3a3BTEKTHUECKHUX IyTyHOB (110 quarpamme Fe-Fe3C).

14.Bunbl Tepmuueckoi 00paboTku craneil. BiausHue repMuueckoil 00paboTky Ha MEXaHHMYECKHE CBOMCTBA CTaIIH.
15.Teopus TepMuueckoii 06pabOTKN (OCHOBHBIE IPEBPAILEHHUS B CTAIM IIPH HATPEBE U OXJIAXK/ICHHUN).
16.01xuT, BUABI OTXKATA.

17. Hopmanusanus.

18.3akainka (TI0JTHast U HEMOJHAS ).

19.01nycK yriepoaucTol cTaiu, BUIbl OTIIYCKa.

20.XuMHKO-TepMHUIecKast 00paboTKa: IEeMEHTAIHs, a30THPOBAHHE.

21.Knaccudukarus craneil: o XuMUIECKOMY COCTaBY; O COAEPKAHUIO YIIIepo/a U JETHPYIOIIUX 3JEMEHTOB; 110 CTENICHU
PACKHUCIIEHHUS; 110 KAUYECTBY; O CTPYKTYpPE; MO MPOYHOCTH U MO HA3HAYEHHIO.

22 .BnusiHue yriepoja U NOCTOSHHBIX IIPUMECEN Ha CBOWCTBA YIIEPOJUCTBIX CTaJIEH.
23.YriepoaucTeie cTanyd OOBIKHOBEHHOTO Ka4eCTBa. YTIEPOAUCThIC KAaUeCTBEHHBIC CTAJIH.
24.BnusHue NErupyouyx 1eMEHTOB Ha CBOMCTBA JIETUPOBAHHBIX CTalleH.

25.Knaccudukarys HHCTPYMEHTAIBHBIX JIETHPOBAHHBIX CTaleH, IPUMEHEHNE.

26.IlemeHTyeMble cTanu. Y aydllaeMble CTallu.

27.PeccopHo-nipykuHHbIE cTayd. LIIapuKONOAIUITHUKOBBIE CTANH.

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

29.MexaHudeckue CBOMCTBA YyI'yHOB. BinsiHue nmpumeceil Ha cBOICTBA UyTyHOB.

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

31.JIatyHb U ee CBOMCTBA, NPUMEHEHHE, MAPKUPOBKA.

32.bpoH3a u ee cBOICTBa, MPUMEHEHNE, MAPKUPOBKA.

33.AmroMuHMI U €r0 CBOUCTBA, IpuMeHeHue, mapkuposka 1o I'OCT.

34.AmomunueBsle cruiaBbl. Kinaccugukanus, cBoicTBa, npuMenenue, Mmapkuposka o I'OCT.

Paznen 2.Metanmaypruyeckoe pou3BOJCTBO

1.1. OCcHOBBI METAJLTypPrUUECKOTO MPOU3BOJICTBA
1.2. CTpyKTypa METalTypruuecKoro npou3BO/ICTBA
1.3. Ilonyuenue yyryHa

1.4. Tlony4yenue cranu

1.5. MapTeHoBCKas 1e4b

1.6. Kucnopoanslii KOHBEpTOP

1.7. DnexrpoayroBas crajeriaBUiIbHas MeYb
1.8. DneKTponHAyKIMOHHAS TIeYb

1.9. Dranbl BBIIIAaBKU CTAIN

1.10. IloBbIlIeHNE KayecTBa CTAIN

Paznen 3.JIuteitHoe MPOU3BOJICTBO

2.1. JIuteitnble cBOMCTBA CIIJIaBOB

2.2. ®OpMOBOYHBIE MaTEPHAIIbL

2.3. CrenpanbHble BUILI JINTHS

2.4. JIuts€ B 0007109KOBBIE (HOPMBI

2.5. JInThé 10 BBILIABISEMBIM MOJIEIISIM
2.6. JIuthé nox naBlIeHUEM

2.7. LlenTpoOexkHOE TUTHE

Paznen 4.06padoTka meramuios gaBieHneM (OM/I)
3.1. ®usnueckue ocHOBEI OM/]

3.2. 3aKOHBI MIACTUIECKOH nedopMaIium

3.3. XonmoaHas ¥ ropsgas IiacTuaeckas gedopMariys
3.4. TemnepatypHsblil peskum OMJ]

3.5. YcrpoiicTBa 11 HarpeBa 3aroTOBOK

3.6. Knaccudukarus BU0B 00pabOTKH METAJUIOB JIaBICHUEM
3.7. IIpokaTHOE IPOU3BOJCTBO

3.8. Kitaccu¢ukanust mpoKaTHBIX CTAaHOB

3.9. IIpoayKums MPOKaTHOTO MPOU3BOJCTBA

3.10. Bonouenue

3.11. KoBka

3.12. Topsyast 0ObeMHas IITAaMIIOBKa

3.13. XosionHas IMCTOBAsI LITAMIIOBKA

Paznen 5.CapouHOe IPOU3BOACTBO

4.1. Ilponecc cBapku

4.2. DAeKTpoIyroBas cBapka

4.3. Pyunas nyroBas cBapka

4.4. ABTOMaTuyeckas AyroBas cBapka MoJ (QIrocoM




4.5. ABToMaTHUecKast JyroBasi CBapka B 3allIUTHOM Ta3e
4.6. 'azoBas cBapka

4.7. DNeKTpOKOHTAKTHasl CBapKa

4.8. CtpIKOBast cBapKa

4.9. ToueuHas cBapka

4.10. IlloBHas (ponuKoBasi) CBapKa

4.11. Capka TpeHHEM

4.12. XonoxaHas cBapka

4.13. IetheKThl U KOHTPOJIb Ka4eCTBa CBAPHBIX COCIMHCHUIT

Paznen 6.06paboTka METaIOB pe3aHueM

5.1. O6pabotka MetaisioB pezanueM. OCHOBHBIE MTOHITHS
5.2. ®u3nuyecKue SBJIEHUS B IIPOLIECCE PE3aHUS

5.3. O6paboTKa 3aTrOTOBOK Ha CBEPIMIBHBIX CTAHKAX

5.4. O6paboTKa 3aroTOBOK Ha NMUTH(OBATIBHBIX CTAHKAX

II. TecTol

BapuanToB 5. B kaxxnom Bapuante 1o 20 TECTOBBIX 3aJJaHHA.

6.4. IlepeyeHb BH/1I0B OLICHOYHBIX CPEACTB

Bomnpocs! u 3a1aHus 1 TEKYIIero KOHTPOIIS.
OTuyer o 1abopaTOpHBIM paboTaM.

Bormpocsl k 3Kk3aMeHy.

TecTsl kK PK3aMeHYy.

7. YA4EBHO-METOAUWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHME JJUCHUIIJIMHBI (MO A YJIS)

7.1. PexomMeHnayemasi iuTeparypa

7.1.1. OcHoBHas JuTepaTypa

ABTODHI, 3arnaBue UznarensctBo, | Komn-Bo D11 azmpec
JI1. [ ConHiieB MarepuanoBeneHue: Y4eOHUK is CaHKT- 50
1 |IOII., BY30B [etepOypr:
Ipsxun E.N. XUMU3 AT,
2007
JI1. [Tetbman A. Marepuasnoseaenue. TexHOTOTHS CaHkT- 1 https://e.lanbook.com/book/292859
2 [A KOHCTPYKIMOHHBIX MaTEPHAJIOB: [Metepbypr:
Y4eOHUK JUISl By30B Jlans, 2023
7.1.2. lonoJHUTEIbHAA JUTEPATYPa
ABTOpBL, 3armaBue WsnarensctBo, | Kon-Bo Omn. agpec
JI2. | Cunbman Marepnanosenenue: yuebHoe mocodme | Mocksa: 10
1 |T.A. JUTSI BY30B Axanemus, 2010
JI2. | Ko630Ba MartepuanoBeieHue : 1a00PaTOPHBIA Bparck : bpl'VY, 1 https://ecat.brstu.ru/catalog/Y4yeOnsie
2 |1.0., MIPaKTUKYM 2020 %20u%20y4edoH0-MeToqmIecKue Yo
Pynummaa 20mocobns/Texuuka/Kob3oa%
AXO. 201.0.%
20Marepuanosenenue.J111.2020.pdf
7.1.3. Metoanyeckue pa3padoTku
ABTODHI, 3ariaBue H3parenbcTBo, Koi-Bo D11 azmpec
JI3. | Ko630oBa MarepuanoBeieHue: METOANYCCKIE Bbparck: bpI'Y, 1 https://ecat.brstu.ru/catalog/yY ye6Hbie
1 (N0, YKa3aHUs Ul IPaKTHYECKON U 2022 %20u%20y4edoH0-MeToquIecKne Yo
Pynumuaa CaMOCTOSATEIILHON PabOTHI CTyICHTOB 20mocobus/Texuuka/Kob63oBa%
J.C, 201.0.Marepuanosenenue. MY nlluC
Kynakos P.2022.pdf
AlO.
7.3.1 llepeyeHsb NpoOrpaMMHOro odecrneveHust
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-JIoroc




7.3.2 IlepeuyeHb HHGOPMALMOHHBIX CHIPABOYHBIX CHCTEM

7.3.2.1 | U3patensctBO "JIaHB" 251eKTPOHHO-OMOIHOTEYHAs CHCTEMA

7.3.2.2 | «YHuBepcuTeTcKas oubnmnoreka online»

7.3.2.3 | OnexTpoHHEIH Katanor 6ubnmorexkn bpl'y

7.3.2.4 | DnekrponHas oudmuoreka bpl'yY

7.3.2.5 | UudopmarmonHas cucteMa "EnuHoe okHO JocTyna kK 00pa3oBaTelabHBIM pecypcam”

7.3.2.6 | Hayunas snextponHast 6ubanoreka eLIBRARY.RU

7.3.2.7 | HanmonamnsHas snexkTpoHHas oudnmmorexa HOb

7.3.2.8 | YauBepcurerckas nadopmarmonnas cucrema POCCUA (YUC POCCHA)

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIITMHBI (MO YJIA)

Aymaropus Haznauenue OcHalueHue ay TMTOpHUU Bupn 3anatus
2315 Jlaboparopus OcHoBHOE 000pyI0BaHHE:
MaTepUaIOBEICHHUS. - [eus mydensrast SNOL 30/1100;
Tepmuueckuii yqacTok - meus My¢ensHast SNOL 6.7/1300;

- mka¢ cynmibHbii CHOJI - 3,5;
- T K dnexrponeun HII1-113;
- mKad BeITsDKHOM HI1-M.

9. METOANYECKHUE YKA3AHUS JJIS1 OBYYAIOIIIUXCSA 11O OCBOEHUIO JUCIUMITJIMHBI (MO YJIS)

TpeboBaHMUA K 0(OPMIIEHHIO OTYETOB O BBITIOJIHEHUIO Ta00PaTOPHBIX paboT. BeimonHeHHbIe TabopaTopHEIE PaOOTHI
oopMIISIOTCS B BUAE OTUETa Ha TUCTaX Oenoil Oymaru ¢opMaToM A4 1 BKIIIOYACT CIEAYIOLINE pa3AeNibl: TUTYIbHBIH JIHCT,
3aJjaHue, pelleHue TpeOyeMbIX 3alaHuii U TIOSICHEHHS K HUM, COZIep Kalllie He0OXO0JUMble YpaBHEHHs, BBIBOIBI COOTBETCTBYIOIUX
3aBHCHMOCTEH, TEOPEMBI M PacUeThl, COIIPOBOXKIaeMbIE TPEOYEMBIMH I'paMIECKUMH HII-TIOCTPALMAMHE, PUCYHKAMH U YepTEKaMH.
B koHIIe oT4eTa 1abopaTOpHON PabOTHI IPHBOANTCS CIIMCOK JINTEPATyPHBIX HCTOYHUKOB, HCTIOJIF30BAHHBIX CTYIAEHTOM IIPH €€
BBINOJIHEHUH, B TOM YHCJIe AaeTcs Oubanorpadus METOANYEeCKUX yKazaHui 1 mocobuid. [Ipu HanmMcaHuu TeKcTa oT4eTa
UCIIONB3YIOTCS YEPHUIIA CHHETO MIIM YEPHOTO IBETA, IIPpU 0opMiIeHnH IrpaiuecKoro MaTepraa — IIpocThle KapaHAaly 1
YepTeXHBIC TPUHAUISKHOCTH. VIcTIoIb30BaHIe IIBETHRIX KapaHaamei 1 gpiaomactepoB He nomyckaercs. OpopmiieHre Kak
TECTOBOM YaCTU OTYETa, TaK M TPpeOyeMbIX rpauecKUX MOCTPOCHHUI BEIMOIHAETCA B COOTBETCTBUH ¢ TpeboBanusiMu ECK]L u
CTO 4.2-07-2008. ITpu odopMiIeHHH OTYETOB MPAKTHYECKUX PAOOT JIOMYCKAETCs MOJHOE WIIM YaCTHYHOE HCIoib3oBaHue [I9BM.
Hcnonmp3oBanne [I9BM He gBisieTcst OCHOBaHHMEM JJIsl HApYIISHUS WIIH HecoOroieHns Tpebosanuii u moioxxennit ECKJ u CTO
4.2-07-2008.

OtueTsl 1a00paTOpHBIX paboT, oopMileHHbIE HEOPEXKHO U 0e3 COONI0AeHHS IPEABABISIEMBIX K HUM TpeOOBaHUH, HE
paccMaTpUBAIOTCS U He 3acUuThIBatoTCs. OTUeThl, opopmMieHHbIe He B cooTBeTcTBHHU ¢ TpeboBanusmu ECKJI u CTO 4.2-07-2008,
HE TPOBEPSIOTCS M BO3BPAIIAIOTCS CTYICH-TY A epeoopMIIeHHs. BEIToTHEHHBIE M COOTBETCTBEHHO 0()OPMIICHHBIE OTYETHI
71a00paTOPHBIX PAOOT HOIKHBI OBITH IPEICTABICHBI IPEMOIaBaTENI0 AT MpoBepkHy. [IpoBepka MpaBUIBHOCTH BBITOTHEHHUS
71a00paTOpHBIX paboT 1 OGOPMIICHHUSI OTYETA OCYIIECTBISIETCS B TEUEHHE CEMECTPa Ha ayAMTOPHBIX 3aHATUSX WIN KOHCYJIbTalUIX,
MPOBOJMMEIX B COOTBETCTBHH C PACHHCAHUEM PaOOTHI IIPEIOAaBaTels.
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