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Busuposanue PI1/] 1,151 ucioTHEHUSI B 0YepPeHOM Y4eOHOM roay

[Ipencenarens MK®
2025 .

Pabouast mporpamMmMa nepecMoTpeHa, 00CykIeHa U 0H00peHa st
ucnosHeHus B 2025-2026 yyeOHOM roly Ha 3aceaHuH Kaheapbl
IMoxbeMHO-TPAHCIIOPTHBIX, CTPOUTENBHBIX H JIOPOKHBIX MAIIIMH M 000PYIOBAHUS

Buecens! nsmenenus/nononnenus (Ipunoxenue )

[Iporoxon ot 20251, Ne
3aB. kadenpoit

Buzuposanue PIIJ] 119 ucnonHeHns B o4epeHOM Y4eOHOM roay

IIpencenarens MK®
2026 .

Pabouvas mporpaMma nepecMoTpeHa, 00CyKJeHa H 0100peHa st
ucnoanenus B 2026-2027 yueOHoM roay Ha 3aceganun kaheapol
HoabeMHO-TPaHCIIOPTHBIX, CTPOMTEIbHBIX M JOPOKHBIX MALLIMH U 000Py10BaHUS

Buecens! nsmenenus/nononnenus (Ipunoxenue )

[Iporokonm ot 2026 r. Ne
3aB. xaenpoit

Busuposanue PII/] 11 ucnonHeHus B o4epesHOM Y4eOHOM roay

IIpencenarens MK®
. 2027 r.

Pabouas mporpamma nepecMoTpeHa, 00CykIeHa 1 ogo0peHa st
ucroinaenus B 2027-2028 yueOHOM roay Ha 3acenaHuu Kadeapsl
IoxbeMHO-TPaHCHOPTHBIX, CTPOMTETBHBIX H JOPO:KHBIX MALIMH U 000pY10BaHUS

Brecensl m3menenus/nonoxnenus ([Ipunoxenue )

IIpotokonm o 2027r. Ne
3aB. xathenpoit

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

[Ipencenarens MK®

- 2028 T.

PaGoyast mporpamma nepecMoTpeHa, o0cykIeHa u ogoopeHa s
ucnonHenus B 2028-2029 yyeOHOM rofy Ha 3acegaHnuy Kadeapsl
IMoabeMHO-TPAHCTIOPTHBIX, CTPOUTEIbHBIX U OPOKHBIX MAIINH U 000PYI0BaAHUSI

Brecensl m3menenwust/ nononHenus ([Ipunoxenue )

IIpotoxom ot 2028 1. Ne
3aB. kadenapoit



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.

Ju—

HoJTydeHHe Oy IyINMHY CIICIIHATNCTaMH TTTyOOKHIX 3HAHHH 110 OCHOBHBIM 3aKOHOMEPHOCTSIM ()OPMHUPOBAHUS CTPYKTYPHI U
CBOMCTB METAJLJIOB, CILIABOB U HEMETAJUIMYECKUX MAaTEPHUAJIOB; PALMOHAIbHOMY HUCIIOIb30BAHUIO TUX MATEPUAIIOB B
YCIIOBUSIX IPOM3BOACTBEHHOH JEATEIBHOCTH C Y4€TOM KOHKPETHBIX YCIOBUI AKCIUTyaTalluy; B PEIIEHNUH 3aJa4 BbIOOpa
MaTepraJoB eTaei MalliH, 000pyI0BaHNs, MPHOOPOB M HHCTPYMEHTA; TEXHOJIOTHIECKUX IIPOIIECCOB
CTPYKTYpOH3MeHsomIel 00paboTkH, 00eCTIeYNBaAIONIIX TOBLIIIEHHYIO JOITOBEYHOCTh U3AENUI U KOHCTPYKIUit

2. MECTO JUCIIUIIVIMHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIT:

|Bl.0.08.02

2.1

TpeGoBanus K npeaBapuTeJbHOI II0ATOTOBKE 00y4alolerocs:

2.1.1

HucrmmumHa "Marepuanoseneane 1 TKM" 6asupyeTcs Ha 3HAHUSX, OITYYSHHBIX TP MTOJYYEHHUHN BBICIIIETO 00pa30BaHUs
(xBaymm¢ukanus OaxanaBp) 10 HanpaBIeHUIO TOATOTOBKH «13.03.01 TemrosHepreTHka U TEIUIOTEXHUKAY.

2.2

JMCHUIUIMHBI U IPAKTUKMH, AJ15 KOTOPbIX OCBOEHUE JAHHOM JHCUMIJIMHBI (MOYJIs1) HEO0OXO0IMMO KaK
npeauliecTBymouiee:

221

KoTenbHble yCTaHOBKH U IAPOr€HEPATOPHI

222

HarneraTtenu v TeIJIOBbI€ IBUTATEIN

223

DOU3NKO-XUMHUYCCKHE OCHOBBI TrOpeHUA U TOIIIUBO

224

HO}IFOTOBK& K IIpoHeaype 3alllUThI U 3alllUTa BBIHchHOfI KBaJTI/I(I)I/IKaLII/IOHHoﬁ pa6OTLI

225

IIponsBoncTBeHHAS (MIPEAIUILIOMHAS) TIPAKTHKA

3. KOMIIETEHIIMA OBYYAIOIIEI'OCs, @OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA JUCHUTLITUHBI

(MOIY.JIsT)

OIIK-5 : Cnocooen Y4uThIBATH CBOMCTBA KOHCTPYKIIMOHHBIX MAT€PUATIOB B TEIIJIOTEXHUYECKUX pacyeTax ¢ y4€ToOM
AUHAMMYCCKHUX M TCILVIOBBIX HAIPY30K

Wnpukatop 1

OIIK-5.1. JIemoHCTpHpYeT 3HaHUE 0OJacTell MPUMEHEHHS, CBOWCTB, XapaKTePUCTHK U METOI0B UCCIIEIOBAHUS
KOHCTPYKIJHOHHBIX MaTepHaJIOB, BEIONPAET KOHCTPYKIMOHHBIE MaTepUallbl B COOTBETCTBUH C TPEOYEMBIMU
XapaKTepHCTHKAMH JUIS HCIIOIB30BAHUS B 00J1aCTH MPO(eCCHOHANBHOMH eI TeTFHOCTH.

Wnnukatop 1

OIIK-5.2. JIeMOHCTpUpYET 3HAHUE OCHOBHBIX 3aKOHOB MEXAaHUKHM KOHCTPYKIMOHHBIX MaT€pHUaioB, UCIOIb3yEMBIX B
TEIUIOHEPTeTUKE U TEIUIOTEXHUKE.

Wnpukatop 1

OIIK-5.3. BeimonHsieT pacdyeTs! Ha IPOYHOCTb 3JIEMEHTOB TEIUIOTEXHUYECKUX YCTAHOBOK U CUCTEM C YUETOM
YCIIOBHI UX paOOTEL.

B pe3yiabTare ocBOeHUSI JMCUHUIIIMHBI 00y4aKOIHIics 10JIKEeH

3.1 |3narn:
3.1.1 | - MeTOBI MCHIBITAHUS MAaTEPHAIIOB; 0OCOOCHHOCTH CTPYKTYPBI Pa3IMYHBIX MaTEPUAIOB.
3.2 | YmeTh:
3.2.1 | - n3MepATH TBEPAOCTH U KOHTPOIIS Pe3yIbTaTOB TEPMUIECKOH 00pabOTKHU; BBITOIHATH AHAIH3 CTPYKTYPHI Pa3INIHBIX
BUJIOB MaTEPUAJIOB.
3.3 | Baagers:
3.3.1 [ - MapKHPOBKOH OCHOBHBIX KOHCTPYKIIMOHHBIX MAaTepPHAIOB; OOIINMH HABBIKAMH M0 aHAIN3Y TPEOOBAaHMIT K MaTepHally U
CIoCcoOHOCTH BBIOOPA MaTepuania.
4. CTPYKTYPA U COAEPXXAHUE JUCHUIIJINHBI (MOAYJIS)
Kon Bun HaumeHoBaHue pa3aeioB U Cemectp | Yacos | Komneren- | Jluteparypa | Unrte | [Ipumedanue
3aHATHA | 3aHATHSA TeM / Kype 10701 PAaKT.
Pazgen | Paznmen 1. O6umas Teopust
CILJIABOB
1.1 Jlex MexaHu4yeckue CBOMCTBA. 1 2 JI1.1 1 Jlexmus —
Texuomoruueckue u JI1.2J12.1 oecega OIIK
9KCILTyaTallMOHHbIE CBOMCTBA. JI2.2J13.1 -5.1
1.2 Jlex CrpykTypa 1 2 JI1.1 1 Jlexuus —
METaJLTYPrHIeCcKOr0o JI1.2J12.1 6ecema OIIK
[IPOU3BO/ICTBA. JI2.2J13.1 -5.1
1.3 Jlex [TonmyyeHue uyryHa u CTaiu. 1 2 JI1.2J12.1J13. 0 OIIK-5.1
1
1.4 Jlex XKenezoyrnepoaucTble CIUIaBbL. 1 6 JI1.1 1 Jlexuus —
Cramu. YUyrynsl. Ctpoenue, JI1.2J12.1 MPE3ECHTALNS
CBOICTBAa, KiaccupuKarus JI2.2J13.1 OIIK-5.1




1.5 Jlex Tepmuueckas 06paboTku 6 JI1.1 Jlexmms —
METAJIOB. XHMHKO- JI1.2J12.1 Mpe3eHTaLUs
TepMuYeckas 00paboTKa CTaly. JI2.2J13.1 OIIK-5.1
1.6 Jlex IIBeTHBIC METAITBI U CILIABHI. 3 JI1.1 OIIK-5.1
CtpoeHue 1 CBOICTBa. JI1.2J12.1
JI2.2J13.1
1.7 Jlex Hemerammmueckue u 4 JI1.1 OIIK-5.1
KOMIIO3UL[MOHHBIE MaTepUaIbl JI1.2J12.1J13.
1
1.8 JIab HcnbiTaHnue MeTamioB Ha 2 JI1.1 Pabota B
TBEPAOCTb. JI1.2J12.1 MaJbIxX
JI2.2713.1 rpymnmax
OIIK-4.1
1.9 JIab Uccnenosanue 2 JI1.1 Pabota B
MUKPOCTPYKTYPBI JI1.2J12.1 MaJIbIX
YTIIEPOJUCTBIX CTAJICH B JI2.2J13.1 rpyImmax
PaBHOBECHOM COCTOSIHHH. OIIK-5.1
1.10 JIab Uccnenosanue 2 JI1.1 Pabota B
MUKPOCTPYKTYPBI UyTYHOB. JI1.2J12.1 MaJIbIX
JI2.2J13.1 rpymnmnax
OIIK-5.1
1.11 JIab HccnenoBanue 3 JI1.1 Pabota B
MUKPOCTPYKTYPBI JI1.2J12.1 MallbIX
YIIIEPOJUCTBIX CTAJICH Tociie JI2.2J13.1 rpymnmnax
TEPMOOOPaOOTKH. OIIK-5.1
1.12 JIab Tepmuaeckas 06paboTka 4 J1.1 Pa6ota B
yIJIEPOAUCTON CTaIH JI1.2J12.1 MaJIbIX
JI2.2J13.1 rpymnmnax
OIIK-5.1
1.13 JIab HccnenoBanue 2 JI1.1 Pabota B
MUKPOCTPYKTYPBI JI1.2J12.1 MaJIbIX
JIETUPOBAHHBIX CTaJICH JI2.2J13.1 rpymnmnax
OIIK-5.1
1.14 JIab HccnenoBanue 2 JI1.1 Pabota B
MHKPOCTPYKTYPBl MEIU H €€ JI1.2J12.1 MaJbIX
CIUIaBOB JI2.2J13.1 rpymnmnax
OIIK-5.1
1.15 DK3aMeH 16
Pazngen | Pa3nea 2. JIuteiinoe
NpPOU3BOJCTBO
2.1 Jlex Jlutelinpie cBOMCTBA 2 JI1.2J12.1J13. OIIK-5.2
ci1aBoB.CrenuanbHbIe BUIb 1
JIUThS
Pazmen | Pazpen 3. O6padorka
MeTaLiI0B aaBjenuemM (OMJI)
3.1 Jlex Bupbr 06paboTku MeTamioB 3 JI1.2J12.1J13. Jlextust —
JTABJICHHEM. 1 6ecena OIIK
-5.2
Paznen | Pazpen 4. CBapounoe
NPOU3BOACTBO
4.1 Jlex IIponecc cBapku. 2 JI1.2J12.1J13. Jlexuus —
Buns! cBapku 1 6ecema OIIK
-5.2
Paznen | Pazpen 5. O6padorka
MeTtasia pe3anuem (OMP)
5.1 Jlex OCHOBHBIE IOHATHS PE3AHUS. 2 JI1.2J12.1J13. Jlexuus —
®du3nyecKue SBJICHUS B 1 oecena OIIK
mpoliecce pe3aHust -5.2
5.2 Cp [IpopaboTka JeKIMOHHOTO 21 JI1.2J12.1J13. OIIK-5.1
marepuana.llogroroske k 1 OIIK-5.2

nabopaTopHBIM paboTaM




5.3 Ox3ameH |IloaroToBka Kk K3aMeHY 1 20 JI1.2J12.1J13. 0 OIIK-5.1
1 OIIK-5.2

5. OBPABOBATEJIBHBIE TEXHOJIOI'MU

OﬁpaSOBaTCJ’IBHLIC TEXHOJIOTHUH C UCIIOJIB30BAHUEM aKTUBHBIX MCTO10B 06y‘{CHI/I}I (J'ICKI.II/IH — 6606,[[3.)

TpaauumonHas (penpoayKTUBHAs) TEXHOJOTHA (IIPENoAaBaTeNlb 3HAKOMHUT 00YYAIOIIUXCS C TIOPSAIKOM BBIIOJTHEHUS 3a1aHUs,
HaOJII0IaeT 3a BBIIOJIHCHUEM H IIPU HEOOXOIMMOCTH KOPPEKTUPYET paboTy 00ydarommxcs)

TexHOMOrus AUCTAaHIMOHHOTO 00y4eHHs (TIOIydeHHe 00pa30BaTeNbHBIX YCIYT 03 MOCEIIeHHs] YHIBEPCUTETA, C TOMOIIBI0
COBPEMEHHBIX CUCTEM TEJIEKOMMY-HHUKALUKU (3JIEKTpOHHAs nourta, IHTepHeT u Ap.))

TexHOJO0THs KOJUIEKTUBHOTO B3aNMOAEHCTBHS (paboTa B MaJIbIX IPyMIax) (CaMOCTOATENIHOE N3yUeHHE 00YIaIONIIMUCS HOBOTO
Marepuaia HOCPEACTBOM COTPYIHHYESCTBA B MaJBIX IPYIIIaX, JacT BO3MOXKHOCTh BCEM YYaCTHHKAM y4acTBOBAaTh B padore,
MPaKTAKOBATh HABBIKH COTPYIHUIECTBA, MEKITNIHOCTHOTO OOIIICHU)

6. POH/I ONEHOYHBIX CPEICTB

6.1. KoHTpoJibHBIE BONPOCHI U 3aaHUS

I. Bonpocsl 1 3aaHus 1l TEKYLIETO0 KOHTPOJLS

Jlabopatopnas padota 1 "UCIIBITAHUE METAJIJIOB HA TBEPIOCTB"

3ananue u [1opsaoK BBIIOIHEHUS:

1. ITpousBecTH UCTIBITaHUE Ha TBEPAOCTH 110 bpruHemo 06pa31oB U3 cTaal U YyTryHa.

2. OnpeenuTh TBEPIOCTb.

3. IIpou3BecTH NCTIBITaHNE HA TBEPAOCTH 10 POKBeETy 00pa3moB U3 cTall B OTOXIKCHHOM U 3aKaJEHHOM COCTOSHHU.
4. OnpenenuTh TBEPAOCTb.

5. IlepeBectu uucna TBEpIOCTH 1O PokBeTy B Uncia TBEpAOCTU IO bpuHeto, noiabp3ysach TaOIUIaMH.
6. CocTaBUTb OTCYET.

Bompocs! st 3anmTs! 1abopaTopHON paboThI

1. Yto Takoe TBEPAOCTH?

2. Kaxue MeTozbl H3MEpEeHHs TBEPIOCTH BbI 3HaeTe?

3. Kak npoBoasT usmepeHue TBeEpAOCTU 110 bpuneno?

4. M3 xakux ycJoBHii BEIOMpaeTCs JUaMeTp IapHKa IPH HCIBITa-HAHM Ha TBEPIOCTh o bpunemmo?

5. Ilpumep 3anucu TBeproct no bpunemno?

JlaGopatopras paGora 2 "METAJJIOTPAOMYECKHUI1 AHAJIN3 METAJIJIOB U CITJIABOB"

3amaHue U MOPSAAO0K BHITOTHEHNUS:

1. 3apucoBath U JaTh XapaKTEPUCTUKY CTPYKTYP MAKPOILIU(OB KOJUICKIHH.

2. 3yuuTh ycTpOHCTBO MUKPOCKOIIA.

3. [IpousBecTu HACTPOUKY MUKPOCKOIIA.

4. IIpocMOTpeTs U 3apUCOBATh CTPYKTYPY MUKpoOLLTH(a 10 U nocie TpasiaeHus 4-x % pactsopom HNO3 B criupre.
5. CocTaBUTh OTYET.

Bompocs! st 3anmTs! 1abopaTtopHON paboThI

1. UTo mMOHUMAIOT MO CTPYKTYpOn?

2. Kakoe Ha3BaHHE HOCUT HUCCIIEJIOBAaHUE CTPOCHHUSI METAIIOB IpH yBesanyeHuu 10 80 pa3?

3. Kakoe Ha3BaHHE HOCHUT UCCIIE/IOBAaHUE CTPOEHUSI MeTayuIoB Iipu yBesnndeHuu oT 80 10 2000 pa3 u Gonee?
4. T'ne u ¢ KaKo LEeNbI0 MPUMEHSIOT MaKpOaHAIIN3 U MUKPOaHAIHU3?

5. Kakue cymecTByIOT METOABI IPUTOTOBICHUSI MUKPOLIUTH(OB HEOONBIINX pa3MepoB?

Jlabopatopnas padora 3 "IUATPAMMA COCTOSHUS CITJTABOB XEJIE3A C YTJIEPOJOM"
3agaHue U MOPSIOK BBHIIOJIHEHUS:

1. Berueptuth B Mactabe AuarpaMmy COCTOSTHHS XKeNe30-1eMEH THT.

2. lMocTpouts kpuBkie oxnaxaeHus ais crasos 11, 11, V u VI

3. [IpousBectn pazbop ITHX CIUIABOB IO CXeMe, IPUBEACHHON B TaHHOH padoTe st crutaBoB [ u 1V.
4. 15151 K&KJ0T0 CIIaBa MPUBECTH CXEMbI H3MEHEHHUS CTPYKTYP MPH OXTaKACHUH.

Bompocs! st 3ammTs! 1TabopaTopHOW paboThI

1. Kaxwne ammoTtporngeckre MOTU(GHUKAIIMN HMEET YHCTOE JKeJe30 U B YeM UX pa3ndne?

2. Kaxkwue ¢a3bl BCTpeuaroTcs B XKeNe30yTIepOAUCTHIX CIUIaBax?

3. YeM oTaMuaeTcs 3BTEKTOUAHOE MPEBPAILEHHE OT IBTEKTHYECKOTr0?

4. Kaxas ¢a3a NepBHYHO KPHCTAJUTU3YETCS B JOIBTEKTUIECKHUX OCIIBIX IyTyHax?

5. Uem otimuaeTcs eneOypHuT BTOPHIHBINA OT JTe1e0ypruTa IepBUIHOTO?

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

Bomnpocs! ms 3amuTs! 1abopaTopHON paboTh

1. HazoBuTe CTpyKTYpHBIE COCTaBIISIIOIINE CTaIIH.




2. Jlaiite ompezeneHue CTPYKTyp ayCTCHUTA U MEePIIUTA.

3. HazoBurte cojepskaHue yriepoja B IEMEHTUTE U TIEePIINTE.

4. Ilpu xakoii TeMIiepaType B ayCTEHUTE MOKET PACTBOPUTHCS MAKCUMAJIBHOE KOJMYECTBO yrieponaa’?
5. B gem pa3nuune MexIy TEXHHIECKHM JKEJIC30M H CTANbIO 110 COCTaBy?

Jlabopatopnas padota 5 "MCCJIEJJOBAHUE MUKPOCTPYKTYPhLI UYTYHOB"

3amaHue U MOPSIOK BBHITIOIHEHNUS:

1. PaccMOTpeTs o1 MUKPOCKOIIOM U 3apHCOBATh CTPYKTYPy 0€10~T0, CEpOT0o, BBICOKOIIPOUYHOTO U KOBKOTO YYTYHOB [0 TPABICHUS
U Tocje TpaBleHHs. YKa3aTb CTPENKaMH Pa3IH4HbIe CTPYKTyp-HblE COCTaB ISIOLIHE.

2. Cnenatb BBIBOABI.

3. CocTaBUTB OTHUET.

Bonpocs! 115t 3a1uThl 1a00paTopHON paboThI

1. Uem 00ycIIOBICHO pa3IMyne CBOHCTB OEJBIX, CEPBIX, BHICOKO-IIPOYHBIX U KOBKHUX YyT'yHOB?
2. B ueM omIn4Me KOHCTPYKIHMOHHOIO 4yTr'yHa OT CTalnu?

3. ITo xakuM NPUHIUIIAM IPOU3BOAUTCS KIIACCU(HUKALUS TyTyHOB?

4. Ha3oBHTE CTPYKTYPbI 4yTyHOB.

5. MapkupoBKa ceporo, KOBKOT0, BEICOKOIIPOYHOTO YyT'YHOB.

JlaGoparopHas pa6ora 6 "TEPMHUUYECKASI OSPABOTKA YIJIEPOJUCTOM CTAJIN"

3amgaHue ¥ MOPSIOK BBHITIOIHCHUS:

1. OmpenenuTh TBEPIOCTH OOPA3IIOB B HCXOJHOM COCTOSHHH Ha Iprdope PokBesuia BoaBiIi-BaHWEM CTATBHOTO IIAPHKA.

2. ITomecTuTs 6 00pA3IOB B HArPEBATENIBHYIO I1€Yb U BBIAEPKATh HEOOXOAUMOE BpEMSL..

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

4. Onpenenuth TBEPAOCTH 00pasIoB Ha Mprbope PokBerta BIaBIMBaHNEM alTMa3HOTO KOHyca. [loydeHHbIe JaHHBIE TBEPIOCTH
HepeBecTH Ha TBEPIOCTh o bpunemro.

5. TloctpouTh rpaduk M3MEHEHUsI TBEPIOCTH B 3aBUCUMOCTH OT CKOPOCTH OXJIAXKICHHUSL.

6. Tpu o0Opa3sia, 3akajeHHBIC B BOZIE, TIOABEPTHYTh OTIYCKy nipu Temmepatype 17001C, 35001C, 550(1C ¢ BeIOepKKOH B Ie4H B
TedeHuH 30 MHH. ¢ NOCIIEYIOIUM OXJIaX/ACHUEM B BOJIE.

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

8. IloctpouTh rpaduk H3MEHEHUsI TBEPIOCTH B 3aBUCUMOCTH OT TEMIIEPATYPhI OTITYCKA.

9. CocTaBUTH OTYET.

Bomnpocs! mis 3amuTs! 1abopaTopHOH paboThI

1. B ueM CyImIHOCTb M Ha3HAUYEHHE TePMHUUECKOW 00paboTKH cTa-imu?

2. Uto npencTaBisoT co00i CTPYKTYpPBI, 00pa3yroImuecs Ipy pac-majie ayCTeHnTa?

3. Kakoii Buzx TepMuaeckoii 00paboTKi IPUBOINUT CTANIb B PABHO-BECHOE COCTOSTHIE?

4. Kaxkue crimaBbl MOXKHO YIIPOUYHSTH ITyTeM TepMUUECKOil 00pa-60Tku?

5. Kakue mosy4aroTcst CTpyKTYpBI IPU OTXKHUTE, HOPMAIM3aluH, 3aKajke U oTnycke? Kak H3MEHSIOTCS MEXaHHUECKHE CBOMCTBA
craneit?

JlaGopatopnas paGota 7 "UCCJIEJOBAHUE MUKPOCTPYKTYPBI YIJIEPOJUCTBIX CTAJIEM ITOCJIE
TEPMOOBPABOTKI"

3amaHue ¥ MOPSIOK BBHITIOIHEHNUS:

1. ITomy4IuTh KOJUIEKIIMIO ILTH(OB.

2. V3y4nTb 1 3aprcOBaTh CTPYKTYPHI CTAJICH ITOCIIE Pa3IMYHBIX BUJOB TEPMHYECKOH 00pabOTKH.

3. ConocTaBUTh TaHHBIE MUKPOAHAIIH3a C PSKUMOM TEPMUYECKOIH 00paboTKH.

4. CoCTaBUTb OTUET.

Bonpocs! 115t 3a1uThl 1a00paTopHON paboThI

1. UeM oTinnyaeTcs OTMYILEHHBIA MAPTEHCUT OT MAPTEHCHUTA 3a-KalIKH?

2. M3nenust n3 ctany 45 ObUIM IeperpeTs MpH 3akanke. YTo takoe meperpes? Yem OH BpeieH U KaK UCIIPABUTD 3TOT AedexT?
3. UeM oTaHUaroTCsi COPOUT U TPOOCTHUT OTITyCKa?

4. IloueMy He IPUMEHSIOT HEMOIHYIO 3aKaJKy [UIS I09BTEKTOH-HBIX CTanei?

5. TloueMy He IPUMEHSIOT ITOJTHYIO 3aKaJIKy JUIS 3a9BTEKTOMIHBIX CTANICH?

JlaGopatopnas paGota 8 "UCCJIEJOBAHUE MUKPOCTPYKTYPBI JIETUPOBAHHbBIX CTAJIEN"
3agaHue U NOPs 0K BBIIOIHEHUS:

1. TTody4HTh KOJIEKIHIO NUTH(OB JIETHPOBAHHBIX CTAJIEH.

2. M3y4uTh U 3apuCOBATh CTPYKTYPY JETHPOBAHHBIX CTaNeil. YKa3aTh CTpeIKaMH pa3iIHuHbIe CTPYKTypHBIe cocTaBisomme. [Tox
KaK/IbIM PUCYHKOM YKa3aTh MapKy CTaJld ¥ TEPMHUYECKYIO 00-paboTKy, KOTOPOi ObliIa O/BEPTHYTa CTAIb.
3. Caenatb BBIBOABI.

4. CoCTaBUTb OTUET.

Bonpocs! 115t 3a1uThl 1a00paTopHON paboThI

1. OcHOBHOE NMPEUMYILECTBO JIETHPOBAHHOM CTaIH MO CPABHEHHUIO C YTIIEPOJUCTON?

2. Kak n3MeHSI0TCS CBOMCTBA ClTaNy MpH K00aBICHUN HUKETS?

3. Kaxue a3l BCTpeyaroTCsI B JISTUPOBAHHBIX CTaIAX?

4. Kakue nerupymomye 31eMeHThl yBeIUYUBAIOT YCTONUNBOCTD ay-CTEHUTA?

5. Yem nernpoBaHHBIN (eppHT KpHcTAIUTOrpaIECKU OTIHIAETCs OT 00BIYHOTO (eppura?

Jlab6opatopnas pabota 9 "MCCJIIEAOBAHUE MUKPOCTPYKTYPbBI MEJIN U EE CIVIABOB"




3aganue U MOPSAO0K BHITOTHEHUS:

1.ITomy4yuTh KOJUTEKIHIO HUTA(OB.

2.PaccMoTpeTh o1 MUKPOCKOI M 3apHCOBATh CTPYKTYPHI H3y4aeMbIX CILIABOB.

3.0xapaxrepu3oBaTh (ha3bl U CTPYKTYPHBIE COCTABIISIFOIINE N3ydaeMbIX CIuIaBoB. Eciin HaGmoqae-Mast CTpyKTypa OTJIMYaeTCs OT
CTPYKTYPBI, OXKHJIaeMOI Ha OCHOBaHUH JUArPaMMbl COCTOSHUS, TO HEOOXOIMMO YKa3aTh MPUUMHY 9TOI'O HECOOTBETCTBHSL.
4.CocTaBUTb OTYET.

Bomnpocs! s 3amuTs! 1abopaTopHOH paboThI

1. brarogapst uemy Mellb ¥ CIUIaBbI HA €€ OCHOBE HAIIUTH MIMPOKOE MpUMEHEHHUEe?

2. Kak BIusIOT mprMecH Ha CBOMCTBa Meu?

3. Ha xakue rpynmsl AeasST MEIHbIE CIUIaBbI?

4. IlpnunHa KPaCHOJIOMKOCTH MEIH?

5. I1o xakuM MpU3HAKaM pa3InyaroT JaTyHU?

II. Otyer o mabopaTopHEIM paboTaM

6.2. TeMbl NHCbMEHHBIX PAa0OT

Y4eOHBIM IITAHOM HE NPEIyCMOTPEHO

6.3. ®OH/ OLICHOYHBIX CPEACTB

I. Bonpocs! k 3k3aMeHy

Paznen 1.0CHOBBI TEOpHH CIIIIABOB.

1. MexaHn4eckue CBOMCTBA METAIOB (IIPOYHOCTb, INIACTUYHOCTD, yAapHas BSI3KOCTh, TBEPJOCTh, BEIHOCIUBOCTH), METOJIBI UX
OIpENIEIICHUS.

2.OCHOBHBIE METO/IBI HCCIIEIOBAHMS CTPYKTYPHI MaTEPHAJIOB.

3.Tunbl KPUCTATITUYECKUX PELIETOK MeTaIoB. JleheKThl CTpOSHHs KPUCTAIIOB (TOUeUHbIe, TUHEHHBIE, 0ObEMHEIE).
4 Tlomumopdusm xenesa.

5.HcnblTaHnue METaJuIOB Ha PACTSKEHHE.

6.V cnbITanys METAIOB HAa TBEPIOCTh

7.XapakTepuCcTHKa OCHOBHBIX (a3 U MexaHHUeCcKux cmeceit a3 B quarpamme Fe-Fe3C.

8. Kpucrannusanus 103BTEKTOMAHBIX cTanel (mo aquarpamme Fe-Fe3C).

9.Kpucramnuzanus 3BTekTonHOM cTanu (o auarpamme Fe-Fe3C).

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

11.Kpucramnmuzanus 6enbix J0IBTEKTHYECKHX 4yryHOB (1o nuarpamme Fe-Fe3C).

12.Kpucramm3anus 6e51oro sBTeKTHIeckoro yyryHa (mo guarpamme Fe-Fe3C).

13.Kpucrammu3anus OebIx 3a3BTEKTHUECKUX IyTyHOB (110 quarpamme Fe-Fe3C).

14.Bunpl Tepmuueckoi 00paboTku craneil. BiausHue repMuueckoil 00paboTky Ha MEXaHHMUYECKHE CBOMCTBA CTAIIH.
15.Teopust TepMudeckoit 00pabOTKH (OCHOBHBIC MTPEBPAILCHHS B CTAIH MPU HATPEBE M OXJIAXKICHHUH).

16.01xuT, BUABI OTXKATA.

17. Hopmanusanus.

18.3akainka (TI0JIHast U HEMOJHAS ).

19.01nycK yriepoaucTol cTanu, BUIbI OTIYCKa.

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

21.Knaccudukanus craneii: o XkMHIeCKOMY COCTaBY; IO COJICPKAHUIO YIIIEpOa U JCTHPYIOIIUX 3JIEMEHTOB; 110 CTCIICHU
PAaCKHUCIECHHUS; IO KAYECTBY; 110 CTPYKTYPE; [0 MPOUYHOCTH U IO HA3HAYCHHUIO.

22 .BnusiHue yriepoja U NOCTOSHHBIX IIPUMeECEN Ha CBOWCTBA YIIEPOJUCTBIX CTaJIEH.

23.YriepoaucTsie cTand OOBIKHOBEHHOTO Ka4eCTBa. YTIEPOAUCThIE KAaUeCTBEHHBIC CTAJIH.

24 BnusiHue JEeTUPYIOLUX JIEMEHTOB Ha CBOICTBA JIESTMPOBAHHBIX CTAJIEH.

25.Knaccudukarys HHCTPYMEHTAIBHBIX JIETHPOBAHHBIX CTaleH, IPUMEHEHHE.

26.1lemeHTyeMble cTau. Y IydllaeMble CTallH.

27.PeccopHo-nipyXuHHbIE cTayd. LIIapuKONOAMMITHUKOBBIE CTANH.

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

29.MexaHudeckue CBOMCTBA YyI'yHOB. BinsiHie nmpumeceil Ha cBOIICTBA UyTyHOB.

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

31.JIaTyHb U ee cBOMCTBA, IPUMEHEHNE, MAPKUPOBKA.

32.bpoH3a u ee cBOICTBa, MPUMEHEHNE, MAPKUPOBKA.

33.AmoMHUHHI U €T0 CBOICTBa, TpHUMeHeHne, Mapkuposka 1o IOCT.

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

Paznen 2.Metanmaypruyeckoe pou3BOJCTBO

1.1. OCHOBBI METAJLTypPrUUECKOTO MPOU3BOJICTBA
1.2. CTpyKTypa METajlTypruuecKoro npou3BO/ICTBa
1.3. Tlony4yenue uyyryHa

1.4. Tlony4yenue cranu

1.5. MapTeHoBcCKas 1e4b

1.6. Kucnopoanslii KOHBEpTOp

1.7. DnexrpoayroBas crajeriaBUiIbHas MeYb
1.8. DneKTponHAYyKIMOHHAS TIeYb

1.9. Dranbl BBIIIAaBKU CTAIN

1.10. IoBrIeHE KayecTBa CTAIH




Paznen 3.JIureliHoe MpOU3BOACTBO

2.1. JInteitable CBOMCTBA CIIJIaBOB

2.2. ®OopMOBOUHBIE MATEPUAIIBI

2.3. CrenuaibHble BUIBI JIUTHS

2.4. JIuts€ B 0005109KOBBIC (HOPMBI

2.5. JInThE Mo BHITIABISIEMBIM MOJIENSIM
2.6. JIuteé o maBICHUEM

2.7. LleHTpOOEIKHOE TUTHE

Paznen 4.00pabotka meramno gasneraueM (OM/])
3.1. ®usnueckue ocHoBbI OM/]

3.2. 3aKOHBI MIACTUICCKOH nedopMaIuu

3.3. XonoaHas u ropsdast IacTudeckas geopMarys
3.4. TemnepaTypHsIit pexum OMJ]

3.5. YerpolicTBa A1 HarpeBa 3aroToBOK

3.6. Knaccudukarys BU70B 00pabOTKH METAJUIOB JIaBICHUEM
3.7. IIpokaTHOE IPOU3BOJACTBO

3.8. Knaccudukarnyst mpoKaTHBIX CTaHOB

3.9. IIpomyKuus MPOKaTHOTO IIPOU3BOICTBA

3.10. Bonouenue

3.11. KoBka

3.12. Topsiuast 0ObeMHasI IITAMITOBKA

3.13. XononHas IUCTOBAs IITAMIIOBKA

Paznen 5.CBapouyHoe MPOU3BOJICTBO

4.1. Ilponecc cBapku

4.2. DAeKTpoayroBas cBapKa

4.3. Pyunas myroas cBapka

4.4. ABTomMaTHYeckas AyroBas CBapKa Mmoj (IocoM
4.5. ABroMaTHuecKasl JyroBasi CBapka B 3alLIUTHOM I'a3e
4.6. I'azoBas cBapka

4.7. DneKTpOKOHTAKTHAasl CBapKa

4.8. CTeIKOBas cBapKka

4.9. ToueuHas cBapka

4.10. llloBHas (ponauKOBas) cBapKa

4.11. Capka TpeHHEM

4.12. XonoaHas cBapka

4.13. lecheKThI 1 KOHTPOJIb Ka4eCTBA CBAPHBIX COCIMHEHNUIT

Paznen 6.00paboTka METaIOB pe3aHueM

5.1. O6paboTka MeTamnoB pe3aHrneM. OCHOBHbIEC TOHSTHS
5.2. dusnyeckue sBIEHHS B IPOLIECCE PE3aHUs

5.3. O6paboTKa 3aTOTOBOK Ha CBEPIMIBHBIX CTAHKAX

5.4. O6paboTKa 3aTOTOBOK Ha INUTH(OBATIBHBIX CTAHKAX

II. TecTol
BapuantoB 5. B kaxxqom Bapuante no 20 TeCTOBBIX 3aAaHUM.

6.4. IlepevyeHb BU/I0B OLIEHOYHBIX CPEACTB

Bormpocs! 1 3aianus I TEKYIIEro KOHTPOJIS.
OTueT 1o 1abopaTopHBIM padoTam.

Bompocs! k 3k3aMeny.

TecTsl K PK3aMeHY.

7. YA EBHO-METOAUWYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE JUCIHUIIJIMHBI (MO YJIS)

7.1. PexomMeHnyemasi 1uTeparypa

7.1.1. OcHoBHas 1UTEPaTYypa

ABTODBI, 3armaBue W3narenscTBo, Kon-Bo On. aapec
JI1. | Connnes MarepuanoBenenne: YueOHUK s Cankr- 50
1 |IOII, BY30B [etepOypr:
Ipsixun E.N. XUMU3JIAT,
2007




ABTOpBI, 3armaBue W3narenscTBO, Kon-Bo On. aapec
JI1. | T'etpman A. Marepnanosenenue. Texnomorus Cankr- 1 https://e.lanbook.com/book/292859
2 A KOHCTPYKLHOHHBIX MaTepPHAaJIOB: [etepOypr:
Y9eOHUK JUIS BY30B Jlans, 2023
7.1.2. lonoJHUTEIbHAS JIUTEPATYPA
ABTOpBI, 3aryaBue WznarensctBo, | Komn-Bo On. agpec
JI2. | Cumemas ['U. | MartepuanoBenenue: yaebHoe mocoone | Mockaa: 10
1 JUISL By30B Axanemus, 2010
JI2. | Ko630Ba MarepuanoBeneHue : J1abopaTOpPHbIH Bparck : bpl'V, 1 https://ecat.brstu.ru/catalog/Yaebnsre
2 [N.O., IIPAKTUKYM 2020 %201%20y4ebH0-MeToauIecKueYo
Pyaummuna 20nocoous/Texnuka/KodzoBa%
AlO. 2011.0.%
20Matepuanoseaenue.JII1.2020.pdf
7.1.3. MeTonuueckue pa3padoTku
ABTOpBI, 3armaBue W3znarenscTBoO, Kon-Bo On. aapec
JI3. [ Ko630Ba MarepuanoBeeHle: METOIUYECKUE Bparck: bpl'Y, 1 https://ecat.brstu.ru/catalog/Yue6Hb1e
1 [A.0., yKa3zaHus Ui IPaKTHYECKON U 2022 %20u%?20y4e6H0-MeToauueckue%o
Pynumnna CaMOCTOSATEIILHON pabOThI CTYJICHTOB 20nocobus/Texuuka/Ko630Ba%
JIL.C,, 201.0.Marepunanosenenne. MY nlluCP
Kynakos .2022.pdf
AlO.
7.3.1 IlepeyeHs NpPOrpaMMHOro odecrevyeHust
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 | Ait-Jloroc
7.3.2 TlepevyeHb NHGOPMANMOHHBIX CIPABOYHBIX CHCTEM
7.3.2.1 | U3patensctBO "JlaHb" 351€KTPOHHO-OMOIHOTEUHAs CHCTEMA
7.3.2.2 | «YHHBepcuTeTCcKas oubnuoreka online»
7.3.2.3 | OnexTpoHHEIH Katanor oubmnotekn bpl'y
7.3.2.4 | OnextpoHHas 6ubmmorexa bpl'Y
7.3.2.5 | Hayunas snexrponHas oubnuoreka eLIBRARY.RU
7.3.2.6 | HaumonanbHas snekrponHas oubiauorexka HOb
7.3.2.7 | YauBepcurerckas uadopmarmonsas cuctema POCCHUA (YUC POCCHA)
8. MATEPHAJIBHO-TEXHHYECKOE OBECITEYEHHUE JUCIHUIIJIMHBI (MO A YJIS)
AynmuTtopus Haznauernne OcHaleHue ay IuTOpHn Bup zansTus
2315 JlaGoparopust OcHOBHOE 000pyI0BaHHE:
MaTepHAIOBEICHHUS. - [Teus my¢ensnas SNOL 30/1100;

TepMmuueckuil y4acToK - meub My¢ensHass SNOL 6.7/1300;
- mxa¢ cymmnsHbii CHOJI - 3,5;
- T K anekrponeun 1III1-113;

- mKkag BHITSDKHOH 1111-M.

9. METOANYECKHUE YKA3AHUA 1JISA OBYYAIOIIIUXCSA 11O OCBOEHUIO JUCIUIIJIMHBI (MO YJIA)

TpebGoBaHMs K 0OPMIIEHHIO OTUETOB MO BBIIOJIHEHUIO Ta00PAaTOPHBIX PaboT. BeimomHeHHbIe 1ab0paTopHBIE PAbOTHI 0)OPMIISIOTCS
B BHJIC OTYETA Ha JIUCTaX Oenoit Oymaru popmaroM A4 1 BKITIOYACT CIICIYIOUINE pa3/Ieibl: TUTYJIBHBIHA JIUCT, 3aJaHUE, PEIICHHUE
TpeOyeMBIX 3aJaHUH ¥ MOSCHEHHS K HUM, COZeprKallie HeoOXOJMMbIe YPaBHEHUS, BBIBOIBI COOTBETCTBYIOIINX 3aBHCHMOCTEH,
TEOPEMBI U PacUeThl, COIPOBOXKIAaEMbIE TPeOYyEeMbIMHU IpapMIECKUMH HII-TIOCTPAUAME, PUCYHKaMU U dyepTexami. B koHne oTdera
nmabopaTopHOii PabOTH IPUBOJUTCS CIIMCOK JTUTEPATYPHBIX UCTOUHUKOB, UCIIOJIB30BAaHHBIX CTYAEHTOM IIPH €€ BBHIIIOJIHEHUH, B TOM
qrcie gaetcs Onbnuorpadus METOANYECKUX YKa3aHUH U mocoouid. [Ipn HanrcaHuy TeKCTa OTYeTa UCTIONB3YIOTCS YePHUIIA CHHETO
WITH YepHOTO I[BETa, TIPH 0pOpMICHHH IrpaIecKoro MaTepHaa — MPOCThIE KAPaHAAIIN W YEPTEKHbIC TIPHHAICKHOCTH.
Hcnonp3oBaHue HBETHBIX KapaHAamiei u gproMactepoB He qomyckaercs. OdopmiieHre Kak TeCTOBOM YacTH OTYeTa, TaK U
TpeOyeMbIX rpadUUeCKUX MOCTPOCHUH BBIMOIHAETCS B cooTBeTcTBHHM ¢ TpeboBanusamu ECKJl u CTO 4.2-07-2008. ITpu
0QOPMIICHUN OTYETOB MPAKTHISCKUX pabOoT AOMyCKaeTCs MOTHOS WM YacTHIHOe uctionb3oBanue [IDBM. Hcnomnp3oBanue [I9BM
HE SIBIIAETCS OCHOBaHUEM TSI HapyIIeHus Wi HecoOmoaenust tpedosanmit u nonoxenuit ECKJ] u CTO 4.2-07-2008.

OtueTsl 1a00paTOpHBIX paboT, oopMiIeHHbIE HEOPEXKHO U 0e3 COONI0AeHHS PEABABISIEMBIX K HUM TpeOOBaHUH, HE
paccMaTpUBAIOTCS U He 3acuuThiBatoTCs. OTUeThl, opopMieHHbIe He B cooTBeTcTBHHU ¢ TpeboBanusmu ECKJI u CTO 4.2-07-2008,
HE TIPOBEPSIOTCS ¥ BO3BPAIIAIOTCS CTYICH-TY A epeoopMiIeHHs. BEIToTHEHHBIE B COOTBETCTBEHHO 0()OPMIICHHBIE OTYETHI
71a00paTOPHBIX PAOOT HOIKHBI OBITH IPEICTABICHBI IPEMOAaBaTEN0 AT MpoBepky. [IpoBepka NpaBUIBHOCTH BBITOTHEHHUS
71ab0paTOPHBIX PAOOT 1 0OPMIICHHUS OTYETA OCYIICCTRIISCTCS B TCUCHUE CEMECTPa Ha Ay AUTOPHBIX 3aHSATHSX WA KOHCYJIBTAIHAX,




IMPOBOAUMBIX B COOTBETCTBUU C paCIIMCaAHUEM pa6OTI>I nmpernoaaBaTeIs.
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