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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

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:

b51.0.08.06

2.1

TpeOoBanus Kk NpeJBapuTe/ILHON NOAT0TOBKe 00y4ar0IIerocs:

2.1.1

dusuka

2.1.2

Xumus

2.2

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

2.2.1

TexHOIOrusa KOHCTPYKIMOHHBIX MaTE€pPUaIOB

3. KOMIIETEHIIUA OBYYAIOIEI'OCs, @OPMUPYEMBIE B PE3YJIBTATE OCBOEHUA JUCHUTITUHBI

(MOZYJISA)

OIIK-1: Cnocobden NPUMEHATHb €CTECTBEHHOHAYYHbIC U oﬁmemmceﬂepnble 3HaAHUA, METOABI MATEMATUYECCKOI'0 AaHAJINU3A U

MO/IeJINPOBAHUS B MPO(eCcCHOHATBHOI 1eTeJIbHOCTH;

Nunukatop 1

OIIK-1.1 TTpuMeHseT METOIbl €CTECTBEHHOHAYYHBIX AUCIUILTUH ((DU3UKH, XMMHUH) TIPU PEIICHUH 33124
podecCHOHATBHON IeSTEEHOCTH

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

Wupukatop 1

OIIK-5.1 BrmmonHseT aHan3 KOHKPETHBIX 3a/1a9 PO eCcCHOHATFHOM ASATEIBHOCTH M Pa3padOTKy TEXHHYECKOTO
3a/laHus.

OIIK-6: Cnioco0eH y4yacTBOBATh B pa3padoTke TEXHHYECKOI JOKYMEHTAIUH ¢ HCII0Jb30BAHHEM CTAHAAPTOB, HOPM H

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

Wnnukatop 1

OIIK-6.1 OcymiecTBisieT aHANIN3 TEXHIYECKOTO 33JaHUSA, COCTAaBIISAET IPEABAPUTEIBHBIA IIPOCKT C pa3paboTKOi
COOTBETCTBYIOILIEH TEXHUYECKON JOKYMEHTALIUU.

B pe3yjabTare 0OCBOCHUS TUCHUILINHDBI oﬁyqaloumﬁc;l JOJIKCH

3.1 |3uarb:

3.1.1 [ OcHOBHBIE METO/IBI HCCIIEAOBAHUS CTPOCHHS U UCTIBITAaHUS MaTEPHUAJIOB METAJLIOB U CIIABOB; OCHOBHBIC IPUHIIUIIBI
BbIOOpA MaTepHaNoB JJIsl U3TOTOBIICHHUS JeTaneil MallliH; PeXXUMBI YIIPOUHSIONEH TepMUUecKoil 00paboTKI;0CHOBHbIE
BU/IBI KOHCTPYKIIHOHHBIX MaTepHaIOB HX MapKH, COCTaB,0CO0CHHOCTH CTPYKTYPHI Pa3IMYHBIX MAaTEPHAIIOB,

MEXaHWYECKHe M TEXHOJIIOTHIECKHE CBOHCTBA.
3.2 | YmeTh:

3.2.1 | mpUMEHATH COBPEMEHHBIE METO/IBI HCCIIEOBAHMS CTPYKTYPHI MaTEpPHAJIOB; BEITONHAT aHATM3 CTPYKTYPBI PAa3IHIHBIX
BUIOB MaTEpHAJIOB; UICHTU(DHUIIPOBATE HA OCHOBAaHUH MapKHUPOBKU KOHCTPYKIMOHHBIEC ¥ SKCIITyaTallHOHHBIC MaTePHaIIBI
U OMpeJeNATh BO3MOXKHbIE 00JIACTH UX MPUMEHEHHS;TPOU3BOANTD 3aKaJKy U OTIIyCK CTajdel pa3IMuHBIX MapOK;U3MEPATh
TBEPJIOCTH [UISI KOHTPOJIS PE3yJIbTaTOB TEPMUUECKON 00pabOTKY; BBIIOIHATH aHAJIM3 CTPYKTYPhI Pa3IMYHBIX BUJOB
MaTepraoB; paboTaTs ¢ yueOHOH, HaAyYHOH U CIIPaBOYHON JINTEPATYpOH 110 MaTepHaOBEACHHIO; O(OPMIIITE,
MPEACTABIST U AOKIIA(BIBATh PE3yIbTaThl BHIIIOJIHEHHON pabOTHI.

3.3 | Baajers:

3.3.1 | MeTojaMM IPAKTUYECKOTO IPUMEHEHUS TEOPETUUECKUX MOJOKEHNN;0CHOBAMU TEXHOJIOTUU TEPMUUECKOM
00paboTKK;00IIMMI HaBBIKAMU 110 aHANK3Y TPeOOBaHUI K MaTepHaly M CIIOCOOHOCTH BEIOOpA MaTepuana; CpaBOYHbIM
MaTepuagoM 10 OCHOBHBIM XapaKTEPHUCTHKAM KOHCTPYKIMOHHBIX MaTEPHANIOB; MApKUPOBKONH OCHOBHBIX
KOHCTPYKITHOHHBIX MaTepHaJIOB; METOIaMH IIPOBEACHHS CTAaHIAPTHBIX UCIIBITAHMH IO OIIPEACIICHHIO TIOKa3aTeNeH
(U3UKO-MEXaHNIECKHX CBOHCTB.

4. CTPYKTYPA U COAEPXXAHUE JUCHUIIJIMHBI (MOAYJIS)
Kon Bun HaumenoBanue pasnesioB u | Cemectp / | Yaco | Komneren- | Jluteparypa | Unre | IIpumeuyanue
3aHATHA | 3aHATHSA TeM Kype 10701 PAKT.
Pazmen |Pazgen 1. O6mas Teopus
CILIABOB
1.1 Jlex JKenezoyriepoaucTeie CrIaBhI. 2 4 OIIK-1 JI1.1 1 Jlexmus-
Cramu. YUyrynsl. Ctpoenue, OIIK-5 JI1.2J12.1 MIPE3CHTALNS
CBOICcTBa, KiaccupuKaIus OIIK-6 JI2.2J13.1 OIIK-1.1




1.2 Jlex Tepmudeckast 00paboOTKH 2 OIIK-1 J1.1 1 Jlexnus-
METaJJIOB. XUMHUKO- OIIK-5 JI1.2J12.1 Mpe3eHTaLUs
TepMuYeckas 00paboTKa CTaly. OIIK-6 2.2 OIIK-1.1
1.3 Jlex IIBeTHBIC METAITBI U CILIABHI. 2 OIIK-1 JI1.1 0
CtpoeHue 1 CBOICTBa. OIIK-5 JI1.2J12.1
OIIK-6 JI2.2J13.1
14 JIab VcnbiTaHre METaJIOB Ha 1 OIIK-1 J1.1 0 Pabota B
TBEPIOCTE. OIIK-5 JI1.2J12.1 MaJIBIX
OIIK-6 J12.2J12.3 rpymmax
OIIK-5.1
1.5 JIab Uccnenosanne 2 OIIK-1 JI1.1 0,5 Pabora B
MHKPOCTPYKTYPBI OIIK-5 JI1.2J12.1 MaJbIX
YIJIEPOJUCTBIX CTaJIeH B OIIK-6 JI2.2J12.3 rpymnmax
PaBHOBECHOM COCTOSIHUH. OIIK-5.1
1.6 JIab Uccnenosanue 1 OIIK-1 JI1.1 0,5 Pabora B
MHUKPOCTPYKTYPBI UyTYHOB. OIIK-5 JI1.2J12.1 MaJIbIxX
OIIK-6 JI2.2J12.3 rpymnmnax
OIIK-5.1
1.7 Cp [oxnroTtoBka K 1a00paTOPHBIM 56 OIIK-1 JI1.1 0 OIIK-1.1,
pabotam.IToaroroBka k 3a4éry. OIIK-5 JI1.2J12.1 OIIK-5.1
OIIK-6 J12.2J12.3
1.8 3auér |IloaroroBka K 3auéty 4 OIIK-1 JI1.1 0 OIIK-1.1,
OIIK-5 JI1.2J12.1 OIIK-5.1
OIIK-6 JI2.2J12.3

5. OBPABOBATEJIBHBIE TEXHOJIOI'MH

OﬁpaSOBaTCJ’ILHHe TEXHOJIOTHUU C UCIIOJBb30BAHUEM aKTUBHBIX MCTOJ0B 06y‘{CHI/Iﬂ (J'IeI(I.II/IH - 6606,[[3.)

TpanuunoHHas (pernpoayKTHBHAS ) TEXHOJOTHS (IIPEIOIaBaTellb 3HAKOMUT 00YYAIOIIUXCS C TIOPSAKOM BBIMIOJIHEHHS 3a1aHHU,
HaOIOaeT 3a BBIIOJIHCHHEM H IIPU HEOOXOIMMOCTH KOPPEKTHUPYET paboTy 00ydarommxcs)

TexHOJOTHA AUCTAaHIMOHHOTO 00yUeHHs (TIoTyueHHe 00pa3oBaTeIbHbIX YCIYT 0€3 MOCEUIeHNs] YHUBEPCUTETa, C TIOMOLIBIO
COBPEMEHHBIX CUCTEM TEJIEKOMMY-HHUKaLUU (JIEKTpOHHAs nourta, IHTepHeT U Ap.))

TexHOJ0THs KOJUIEKTUBHOTO B3aUMOAEHCTBHSA (paboTa B MaJIbIX IpyMIax) (caMOCTOATENIbHOE U3yUeHHE 00YIalOLIMHUCS HOBOTO
Marepuaia HOCPEACTBOM COTPYIHHYESCTBA B MaJBIX IPYIIIAX, JaeT BO3MOXKHOCTh BCEM YYaCTHHKAM y4acTBOBAaTh B padore,
MPAaKTUKOBATh HABBIKH COTPYIHUYECTBA, MEKITHIHOCTHOTO OOIIICHN)

6. POH/1 ONEHOYHBIX CPEICTB

6.1. KoHTpoO/IbHBIEC BONIPOCHI U 3aJaHUS

I. Bonpocsl 1 3a1aHus 11 TEKYLIETO0 KOHTPOJLS

Jlabopatopnas padota 1 "UCIIBITAHUE METAJIJIOB HA TBEPOCTB"

3ananue u [lopsaoK BBIIOIHEHUS:

1. ITpou3sBecTH UCTIBITaHUE HA TBEPAOCTH 110 bpruHemTo 06pa31oB U3 cTaal U YyTyHa.

2. OnpeienuTh TBEPIOCTb.

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

5. IlepeBectu uucna TBEpIOCTH 10 PokBeTy B Uncia TBEpAOCTH IO bprHeo, noiabp3ysach TabIuaMH.
6. CocTaBUTb OTCYET.

Bomnpocs! mrst 3amuTs! 1abopaTopHON paboThI

1. Yto Takoe TBEpAOCTH?

2. Kakue MeTozbl H3MepeHHs TBEPIOCTH BbI 3HaeTe?

3. Kak npoBozsT usmMepeHue TBEpAOCTU 110 bpuneno?

4. M3 xakux ycJIoBHIf BEIOMpaeTCs JUaMeTp IapuKa MpH UCIBITa-HUH Ha TBEPIOCTh o bpunemno?

5. Ilpumep 3anucu TBeproctH no bpunemo?

JlaGopatopras paGota 2 "METAJJIOTPAOMYECKHUI1 AHAJIN3 METAJJIOB U CITJIABOB"

3agaHue U MOPSIOK BBIIOIHEHUS:

1. 3apucoBath U JaTh XapaKTEPUCTUKY CTPYKTYP MaKpOIUIHN(OB KOIIEKINH.

2. I3yuuTh yCcTpOHCTBO MUKPOCKOIIA.

3. IIpousBecTu HACTPOUKY MUKPOCKOIIA.

4. ITpocMOTpeTh U 3apUCOBATh CTPYKTYPY MUKpoLLTH(a 10 U nocie TpasiaeHus 4-x % pactsopom HNO3 B criupre.
5. CocTaBHUTh OTYET.

Bomnpocs! s 3amuTs! 1abopaTopHOH paboThI




1. UTro NOHUMAIOT IO CTPYKTYpOit?

2. Kakoe Ha3BaHHE HOCUT HUCCIIEIOBAaHUE CTPOCHUSI METAIIOB NpH yBesnnueHuu 10 80 pa3?

3. Kakoe Ha3BaHKE HOCUT UCCIICIOBAaHUE CTPOCHUS METAIUIOB TIpH yBenndeHuu oT 80 1o 2000 pa3 u 6onee?
4. T'ne v ¢ Kako# LeNblo MPUMEHSIOT MaKpOaHAIHN3 U MAUKPOAaHAIN3?

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

Jlabopatopnas padota 3 "IUATPAMMA COCTOSHUS CITJTABOB XEJIE3A C YTJIEPOJOM"
3agaHue U MOPSIOK BHIIOJHEHUS:

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

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

3. [IpousBectn pazbop ITHX CIUIABOB IO CXeMe, IPUBEACHHON B TaHHOH padoTe st crutaBoB [ u 1V.
4. JInst KaXKOOTO CILIaBa MIPUBECTH CXEMbI U3MEHEHHUS CTPYKTYP MIPU OXTaXKICHUH.

Bompocs! 1u1st 3a1uTs 1a00paTopHOit padoTh

1. Kaxwue ammoTporaeckre MOIU(GHUKAIIMN HMEET YICTOE JKeJe30 U B YeM UX pa3indne?

2. Kaxue a3l BCTpeyaroTCs B KeNe30yTIePOAUCTHIX CILIaBax?

3. UeM oTanyaeTcs IBTEKTOMHOE MPEBPALEHUE OT IBTEKTHUECKOT0?

4. Kaxkas ¢a3a nepBHYHO KPHCTAJUTU3YETCS B JOOBTEKTHIECKHUX OCIIBIX TyTyHax?

5. Uem otnmgaeTcs eneOypHuT BTOPHUIHBINA OT JIe1e0ypruTa IepBUIHOTO?

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

Bomnpocs! 1 3amuTs! 1abopaTopHOH paboTh

1. HazoBure CTpyKTYpHBIE COCTaBIISIIOIINE CTaIIH.

2. [aiiTe onpeziesieHue CTPYKTYp ayCTEHUTA U MEPIINTa.

3. Ha3oBurte conepkaHue yrieposa B IEMEHTUTE U MIEPIIUTE.

4. Ilpu kako# TemnepaType B ayCTEHUTE MOXKET PACTBOPUTHCS MaKCUMaJbHOE KOJIMYECTBO yrieposa?

5. B ueM paznuune Mexly TEXHHYECKAM JKEeJIC30M U CTANIbIO [0 COCTaBY?

Jlabopatopnas pabdora 5 "UCCIIEJOBAHUE MUKPOCTPYKTYPhBI UYTYHOB"

3agaHue ¥ MOPSIIOK BBHITIOIHCHUS:

1. PaccMoTpeTh o1 MUKPOCKOIIOM ¥ 3apHUCOBATh CTPYKTYpY 0€II0—TO, Ceporo, BRICOKOMPOYHOTO M KOBKOTO YyTYHOB 10 TPABICHHS
W TIOCTIE TPaBJICHHA. YKa3aTh CTPENKAaMH Pa3IHIHBIE CTPYKTYp-HBIC COCTaB JISIOIIIE.

2. CrenaTh BBIBOJIBL.

3. CocTaBUTH OTYET.

Bomnpocs! s 3amuTs! 1abopaTopHON paboThI

1. UeM 00yCIOBIIEHO pa3iudue CBOUCTB OENBIX, CEPBIX, BBICOKO-TIPOYHBIX U KOBKHX TyTyHOB?
2. B yeM oTiIMYME KOHCTPYKIIMOHHOTO YyT'yHa OT CTaiIu?

3. ITo KaKuM IPUHIIAIIAM ITPOU3BOANTCS KIIACCH(UKAIINS TyTyHOB?

4. HazoBuTe CTPYKTYpBI UyT'YHOB.

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

JlaGoparopras pabora 6 "TEPMHUUYECKASI OSPABOTKA YIJIEPOMCTOM CTAJIN"

3agaHue U MOPSIOK BBIIOIHEHUS:

1. Onpenenuts TBEPIOCTH 0OPA3LOB B UCXOHOM COCTOSIHMU Ha npubope PokBensia BIaB/In-BaHUEM CTAIBHOTO MIApHUKA.

2. ITomecTnTh 6 00pA3IOB B HArpEeBaTEIBHYIO [T€Yhb U BEIACPKATH HEOOXOIUMOE BPEMSL. .

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

4. OnpenenuTs TBEPAOCTh 00pa3LioB Ha Mpudope PokBesia BraBiIMBaHuEeM alMazHOro KoHyca. [logydeHHble JaHHbIE TBEPAOCTH
NIEPEBECTH Ha TBEPAOCTH 110 bpuneto.

5. TToctponTs rpaduk M3MEHEHHUS TBEPIOCTH B 3aBHCUMOCTH OT CKOPOCTH OXJIAXKICHS.

6. Tpu o6pa3na, 3akaneHHbIe B BOJE, MOABEPrHYTh OTIycKy mpu Temmepatype 170L1C, 35001C, 550L1C ¢ BBLAEPKKOIL B Ieun B
TedeHnH 30 MHH. ¢ OCTIEIYIOIUM OXJIaX/I€HUEM B BOJIE.

7. 3a4uCTUTB TOPIIBI 00PA3IOB M 3aMEPHUTH TBEPAOCTh Ha MprOope PokBesia BoaBIMBaHHEM aJI-Ma3HOTO KOHYcCa.

8. IToctponTs rpaduk M3MEHEHHUSI TBEPIOCTH B 3aBUCUMOCTH OT TEMIIEPATYpPhI OTITYCKA.

9. CocTaBUTH OTYET.

Bompocs! st 3ammTel 1abopaTopHOW paboThI

1. B 4eM CymIHOCTh ¥ Ha3HAUEHHE TePMHUUECKONW 00pabOTKH cTa-mu?

2. YTo mpeAcTaBIsIIOT co00M CTPYKTYpHI, 00pasyromyecs Ipu pac-maje aycTeHuTa?

3. Kakoii Buj TepMudeckoil 00paboTKH MPUBOIUT CTallb B PABHO-BECHOE COCTOSIHHE?

4. Kaxwue criTaBbl MOKHO YIIPOYHSTE ITyTEM TePMUUIECKOiT 00pa-00Tku?

5. Kakue nomydarorcs CTpyKTYphI IIPH OT)KUTE, HOpMaIM3aliy, 3aKajike U oTinycke? Kak U3MEHSI0TCS MeXaHH4YeCcKie CBOICTBA
craneit?

JlaGopatopras paGora 7 "MCCJIEJOBAHUE MUKPOCTPYKTYPhI YIJIEPOJUCTBIX CTAJIEM [TOCJIE
TEPMOOBPABOTKH"

3agaHue U MOPsIOK BBIIOJIHEHUS:

1. TTomy4nTh KOJUIEKINIO IUTH(OB.

2. VI3y4uTh U 3apuCcOBaTh CTPYKTYPHI CTalIeH IOCIIC Pa3IMIHbIX BUJOB TEPMHIECKONH 00pabOTKH.

3. ComnocTaBUTh JaHHbIE MUKPOAHAIN3a C PEXKUMOM TEPMHUUECKOH 00pabOTKH.




4. CocTaBUTH OTYET.

Bompocs! 1uist 3a1uThl 1a00paTopHOit paboTh

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

2. N3penus u3 cranu 45 OblIH TIeperpeTsl IpH 3akanke. Yto takoe meperpes? UeMm oH BpeAeH U KaK UCIIPABUTH 3TOT Aedext?
3. YeM OTAMYAIOTCS COPOUT U TPOOCTUT OTITyCKa?

4. IToueMy He IPUMEHSAIOT HEMOIHYIO 3aKaJIKy [UIS IO9BTEKTOMI-HBIX CTanen?

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

Jla6oparopHas pa6ota 8 "UCCJIEJJOBAHUE MHUKPOCTPYKTYPhI JIETMPOBAHHBIX CTAJIE"
3amgaHue ¥ MOPSIOK BBITIOIHEHNUS:

1. ITomy9YnTh KOJUIEKIHIO IUTH(OB JISTHPOBAHHBIX CTaJICH.

2. 3yuuThb U 3apuCcOBaTh CTPYKTYPY JETUPOBAHHBIX CTalel. YKazaTh CTpEIKaMy pa3IHyHble CTPYKTYpHbIEe cocTaBistonue. [loxg
KaK/IbIM PUCYHKOM YKa3aTh MapKy CTaJld ¥ TEPMHUYECKYIO 00-pabOTKy, KOTOPOI ObliIa OBEPTHYTa CTAb.
3. Caenatb BEIBOABIL.

4. CocTaBUTH OTHET.

Bompocs! 1u1st 3a1uThl 1a00paTopHOit paboTh

1. OcHOBHOE PEUMYILECTBO JIETHPOBAHHOH CTaJIU 110 CPAaBHEHUIO C YIIIEPOJIUCTON?

2. Kax u3MeHSI0TCS CBOICTBA ClTany pH K00aBICHUN HUKETS?

3. Kakue ¢a3bl BcTpeyaroTcs B JIETHPOBAHHBIX CTasAX?

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

5. Yem nerupoBaHHEIH (GeppHT KprcTaIUTOrpaUIecKn OTIHIAeTCs OT 00BI9HOTO (eppura?

Jlabopatopnas padora 9 "MCCJIEJJOBAHUE MUKPOCTPYKTYPLI MEJIN U EE CIIJTABOB"

3amaHue ¥ MOPSIOK BHITIOIHEHNUS:

1.ITomy4YnTh KOJUIEKIHIO MITH(OB.

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

3.0xapakTepu3oBath (a3bl H CTPYKTYPHBIC COCTABIISIONINE H3yJaeMBIX CIUIaBoB. Eciii HaOmoqae-Mas CTpyKTypa OTJIMYAcTCs OT
CTPYKTYPBI, 0KHIaeMOM Ha OCHOBAHWH JTHarPaMMBI COCTOSIHUS, TO HCOOXOANMO yKa3aTh IPUIHHY 3TOTO HECOOTBETCTBHUSI.
4.CocTaBHUTh OTYET.

Bompocs! st 3ammtel 1abopaTopHOW paboThI

1. Brarogapst 4eMy MeZpb U CIUTaBBI Ha €€ OCHOBE HAIIUTH IIMPOKOE MTPUMEHEHHE?

2. Kak BnusitoT IpyMecu Ha CBOWCTBA Meau?

3. Ha kakue rpynmsl JejsiT MEeJHbIEe CIUIaBbl?

4. IlpnyrHa KPaCHOJIOMKOCTH MeIn?

5. Ilo xakuM IIpU3HAKaM pa3IuyaroT JaTyHu?

II. Otyer mo 1aOOPATOPHBIM PabOTaM

6.2. Tembl NUCBMEHHBIX PadoT

Y4eOHBIM ITAHOM HE MPEIyCMOTPEHO

6.3. @oH/1 O1IEHOYHBIX CPEICTB

I. Bompocs! k 3auery

1. MexaHn9eckue CBOHCTBA METAUIOB (IIPOYHOCTH, INTACTUYHOCTD, YAApHas BI3KOCTh, TBEPIOCTh, BEIHOCIHBOCTE), METOIBI UX
OIIpeIeIeHHs.

2.0CcHOBHBIE METO/IbI UCCIIEJOBAHUS CTPYKTYPBI MATEPUAIIOB.

3. THIIBI KPUCTAIUIMIECKHIX PEIIETOK METaUIOB. JledekTsl cTpoeHHs KpUCTAINIOB (TOUSUHBIE, INHEHHBIC, 0OOBEeMHBIE).
4 TTonmumopdusm xernesa.

5.HcnplTaHne METAUIOB Ha PacTsKEHUE.

6.McnpiTaHns METANI0B HA TBEPAOCTh

7.XapakTepuCTHKa OCHOBHBIX (ha3 M MeXaHH4IeCcKnX cMecei (a3 B quarpamme Fe-Fe3C.

8. Kpucrannuzanus 103BTeKTOMAHBIX cTanei (mo aquarpamme Fe-Fe3C).

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

10.Kpucramm3sanus 3a3BTeKTOMAHBIX cTael (o auarpamme Fe-Fe3C).

11.Kpucrammu3anus GeIbIX JOIBTEKTHUECKAX IyryHOB (1o guarpamme Fe-Fe3C).

12 Kpucrammuzanus 6esoro sBTeKTuueckoro yyryHa (no auarpamme Fe-Fe3C).

13.Kpucrammm3anus 6eNbIx 3a3BTeKTHYSCKIX YyryHOB (1o auarpamme Fe-Fe3C).

14.Buns! TepMugeckoii 00paboTkH ctaneil. Bimsane Tepmudeckoir 00pabOTKH Ha MEXaHHYECKHUE CBOMCTBA CTANIH.
15.Teopust Tepmudeckoit 06pabOTKH (OCHOBHBIE TIPEBPAIICHUS B CTANIN IIPU HATPeBe U OXJIAKICHUH).

16.0TxuUT, BUIBI OTKHUTA.

17.Hopmanu3zanusi.

18.3akanka (moHas ¥ HETIOHAS).

19.01nyck yriepoaucToi cTaiu, BUIbI OTIYCKA.

20.XuMuKO-TepMHYecKast 00pabOTKa: IEeMEHTaLHsl, a30THPOBAHHE.

21.Knaccudukarnms craneii: o XMUMHIeCKOMY COCTaBY; IO COEPKAHHIO YIIIepo/a U JETHPYIOINX 3JIEMEHTOB; 110 CTCIICHA
PACKUCIICHHUS; TI0 Ka4eCTBY; MO CTPYKType; MO MPOYHOCTH U M0 HA3HAUCHHUIO.

22.BausHue yriueposa U MOCTOSTHHBIX MPUMecei Ha CBOMCTBA YTIepPOAUCTBIX CTaeH.

23.YT1epoancThie CTalld OOBIKHOBEHHOTO KadecTBa. Y TJICPOJUCThIC KaUeCTBEHHbIE CTAIH.




24 .BnusHue Nerupyonmx JIEMEHTOB Ha CBOMCTBA JISTHPOBAHHBIX CTaJleH.
25.Knaccudukanust ”HCTpyMEHTaIbHBIX JIETHPOBAHHBIX CTallel, IPUMEHECHHE.
26.1lemenTyembie cTany. YIIydiiaeMble CTaJH.

27 .PeccopHo-npyxuHHbIe cTany. I1lapukonoJIIUIHUKOBBIE CTAIH.

28 Uyrynsl. Knaccuduxanus, ctpykrypa, cBoiictBa. Mapkuposka o I'OCT.
29.MexaHn4ecKue CBOWCTBA YyryHOB. BinsiHue 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, IpHUMEHEHHE, MAPKUPOBKA.

33.AmoMuHMH U €ro CBONCTBA, NpuMeHeHue, mapkuposka 1o I'OCT.
34.AmomunneBsle cruiaBsl. Kimaccudukanus, cBoicTBa, mpuMeneHne, Mapkuposka mo 'OCT.

II. Tects! k 3auety
Bapuanros 5. B kaxxgoM Bapuante 1o 20 TeCTOBBIX 3aaHUM.

6.4. IlepeyeHb BHIOB OLEHOYHBIX CPENCTB

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

Bomnpocsl k 3a4ery.

TecTsl K 3a4ery.

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

7.1. PexomMenayemas JIuTEpaTypa

7.1.1. OcHoBHasi 1UTEpaTypa

ABTOpBI, 3arnaBue W3natensctBo, | Kon-Bo 1. aapec
JI1. | Tapacos B.JI. [ MarepuanoBeneHe U TEXHOJIOTHS Mocksa: MI'VJI, 20
1 KOHCTPYKUMOHHBIX MaTEPUAJIOB: 2005
Y4eOHUK 17151 By30B
JI1. [ ConHieB MarepuanoBeneHue: Y4eOHUK Is CaHKT- 50
2 |IOI1., BY30B [eTepOypr:
Ipsxun E.W. XUMU3 AT,
2007
7.1.2. lonoJHUTeAbHAS JIUTEPATYPa
ABTOpBHI, 3arinaBue U3znarenscTBO, Koi-Bo O11. aapec
JI2. | CyxopyxoB MarepuanoBeaenue: Yue6Hoe nocodbue | bpatck: bpl'Y, 109
1 |T.N. JIJIS1 BY30B 2006
JI2. | Cunbman MarepuanoBeaeHue: yaeOHoe mocooue | Mocksa: 10
2 'K JUISL By30B Axanemus, 2010
JI2. | Ko630Ba MarepuanoBeneHue : J1abopaTOPHbIH Bparck : bpl'V, 1 https://ecat.brstu.ru/catalog/Yaebnsre
3 |10, IIPAKTUKYM 2020 %201%20y4ebH0-MeToauIecKueYo
Pyaumuna 20nocoous/Texnuka/Kobzoa%
AlO. 2011.0.%

20Matepuanoseaenue.JII1.2020.pdf

7.1.3. MeTtonuueckue pa3padoTku

ABTOpBI, 3armaBue W3narenscTBO, Kon-Bo O1. aapec
JI3. | Ko630Ba MarepuanoBeicHUE: METOAUYECKHE Bbparck: bpI'VY, 1 https://ecat.brstu.ru/catalog/Yaebusie
1 [A.0., yKa3zaHus Ui IPaKTHYECKOHN U 2022 %20u%?20y4e6H0-MeToauueckue%o
Pynumnna CaMOCTOSATEIILHON pabOThI CTY/ICHTOB 20nocobus/Texuuka/Ko630Ba%
JI.C, 201.0.Marepuanosenenue. MY nl1luC
Kynakos P.2022.pdf
AlO.

7.3.1 llepevyens NpOorpaMMHOro 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 [lepeueHb HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

7.3.2.1 | U3patensctBO "JlaHb" 351€KTPOHHO-OMOIHOTEUHAs CHCTEMA

7.3.2.2 | «YHuBepcuTeTcKas 6ubnuoreka online»




7.3.2.3 | OnexTpoHHSEIH Katanor oubiuoteku bpl'y

7.3.2.4 | OnexrponHas 6ubmmorexa bpl'Y

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

7.3.2.6 | Hayunas snekrponHas oubnmoreka eLIBRARY.RU

7.3.2.7 | HanmonanbHas 3aekTpoHHast 6ubnmuoreka HOb

7.3.2.8 | YuuBepcurerckas unpopmaruonnas cucrema POCCUA (YUC POCCHA)

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJITUHBI (MO YJIS)

2315 JlaGopatopus OcHOBHOE 000pyI0BaHHE:
MaTepHaIOBEICHHUS. - [eus mydensrast SNOL 30/1100;
Tepmuueckuil y4acToK - meub My¢enpHas SNOL 6.7/1300;

- mkad cymmmsabii CHOJI - 3,5;
- ot K anekrporeun [II1-113;
- mKkag BEITSDKHOM 1111-M.

9. METOJUYECKHUE YKA3ZAHUS 1151 O YUAIOIMXCSI IO OCBOEHMIO AU CLHUILIAHBI (MOIYJIST)

TpeboBanus kK 0pOPMIIEHHIO OTUETOB IO BBIMIOIHEHHUIO JIAOOPATOPHBIX paboT. BeinonHeHHbIE 1a00paTopHbIE pabOThI
0(hOpMIIIOTCS B BUAE OTUETA HA JHUCTaX Oeloif Oymaru ¢opmatom A4 1 BKITIOHACT CICAYIOLINE Pa3/AeIbl: TUTYIIBHbIH JIHCT,
3aJjaHue, pelIeHne TpeOyeMBIX 3aJaHui U TIOSICHEHHUS K HUM, COZIepIKallie He0OXOIUMBIE YPaBHEHHS, BRIBOIBI COOTBETCTBYIOIINX
3aBUCHMOCTEH, TEOPEMBI U PacyeThl, COMPOBOXKIaeMbIe TpeOyeMbIMH IpaUaeCKIMU UI-TIOCTPALUSIMHU, PUCYHKAMH U YePTEKaAMH.
B xoH1e otuera 1abopaTopHOit pabOThI IPUBOJUTCS CHUCOK IUTEPATYPHBIX HCTOUHUKOB, HCIIOIb30BAHHBIX CTYIEHTOM IIPH €€
BBITIOJTHEHHH, B TOM YHCJIE JTaeTCst OMOIHorpadust METOIMYECKAX yKa3aHui 1 ocobwii. [Ipu HanmmcaHny TeKcTa oT4eTa
HCTIONB3YIOTCS YePHUIIAa CHHETO MIIM YEPHOTO LBETa, IIPU 0(OPMIICHHH IpaMuecKoro MaTepraia — IpOCThIe KapaH/alIi i
JepTeKHbIe MPUHAIeKHOCTU. Mcrionb30BaHKe LIBETHBIX KapaHjamel u ¢inomMactepos He gomyckaercs. OgopmiaeHue kak
TECTOBOM YaCTH OTYETa, TaK U TPEOYEMBIX Tpa)IECKHUX IIOCTPOCHUH BBIIOIHACTCS B cOOTBETCTBUHM ¢ TpeboBanusmu ECK/I u
CTO 4.2-07-2008. ITpu opopMIIEHUH OTYETOB MPAKTUICCKUX PAbOT JIOMYCKAESTCs TIOTHOE WM YaCTHYHOE HCIonib3oBanue [IDBM.
Hcnone3osanue II9BM He sBisieTcst OCHOBaHHMEM ISl HAPYIISHUS WK HecoOmroAeHus TpeboBanuil u nonoxenuit ECKJl u CTO
4.2-07-2008.

OTueThl T1a00paTOPHBIX padoT, 0opMIICHHBIE HEOPEKHO U 0e3 COONTIOICHHS IPEABIBISIEMBIX K HUIM TpeOOBaHUH, HE
paccMaTpuBarOTCS M He 3aCUUTHIBAIOTCA. OTUeTHl, oopMIIeHHBIE He B cooTBeTcTBHH ¢ TpebosanmsimMu ECKJl u CTO 4.2-07-2008,
HE MPOBEPSIOTCS U BO3BPAILAIOTCS CTYICH-TY AN HepeodopmiieHHs. BoInomTHeHHbIE U COOTBETCTBEHHO 0()OPMIIEHHBIE OTUETHI
71a00paTOPHBIX PaObOT NOJKHBI OBITH NPEACTABICHBI IIPEMOAABATENIO TS TPOBEPKH. [IpoBepKa MpaBUIbHOCTH BBIIOJIHEHHS
71a00paTOPHBIX PabOT 1 0POPMIICHNS OTHYETa OCYIIECTBIIACTCS B TCUCHHE CEMECTpa Ha ayAUTOPHBIX 3aHATHSX WIN KOHCYIJIBTAIHAX,
IPOBOAUMBIX B COOTBETCTBHHU C PACHHCAHUEM PaOOTHI IPEOAaBaTes.
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