MUHUCTEPCTBO HAYKH U BBICILIEI'O OBPA3OBAHUS POCCUMCKON ®EIEPALIUNA

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

"BPATCKHM T'OCYIAPCTBEHHBI YHUBEPCUTET"

YTBEPXIAIO
OOKYMEHT NMOANMMCAH
QNEKTPOHHOM MOANNCHIO o
[Ipopekrop no yueGHoil paboTte
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PABOYAS ITPOT'PAMMA IUCHUITJINHBI
b1.0.08.06 MarepuajioBeeHue

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

VYyeOnsii iian  bz230302 24 CIM.plx
23.03.02 HazemHbI€ TpaHCIIOPTHO-TEXHOJIOTUYECKUE KOMIUIEKCHI

KBamudunkarms Bbaxaaasp

dopma 00yucHHS ~ 3a09HasI
OO6mmas TPy 10€MKOCTh 23ET

Buasl kouTpons Ha Kypcax:
3auer 2

Pacrlpez[e.llenue JacoB JUCHUIIMHBI 110 KypcaM

Kypc 2
Uroro
Bup 3ansatui yIl | PII

Jlexmmm 8 [8 [8 |8
JlabopatopHbie

B ToM uucie uHT. 3 (3 (3 |3

Hroro aya. 12 (12 {12 |12
KonTtakrtHas padora 12 112 |12 |12

Cawm. pabota 56 |56 |56 |56

Yacel Ha KOHTPOJIb 4 |4 |4 |4

Hroro 7217272 |72
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[Iporpammy coctaBui(n):
cm.np., Ko6zosea U.O.

Pabouas mporpaMmMa JUCIUILTAHBI
MarepuanoBenenme
paspabotana B coorBercTBHM ¢ PI'OC:

denepanbHbIi rocy1apcTBEHHBIH 00pa30BaTeIbHbIN CTaHIAPT BHICLIET0 00pa30BaHus - OakajgaBpuaT o
HanpasJieHuto moarotoBku 23.03.02 HazemHbIe TpaHCIIOPTHO-TEXHOJIOIMYECKHUE KOMIUIEKCHI (MpUKa3
Muno6pnayku Poccun ot 07.08.2020 r. Ne 915)

COCTaBJICHAa HAa OCHOBAaHHH yqeGHoro I1J1aHa:

23.03.02 HazemHbI€ TPaHCTIOPTHO-TEXHOJIOTHUECKUE KOMILICKCHI
YTBEPXKACHHOTO IprKa3oM pektopa oT 30.01.2024 Ne 32.

Pabouas mporpamma o100peHa Ha 3acelaHuH Kadeapsl

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

ITpotokon ot 21 mapta 2024 . Ne 9
Cpok neiictBus mporpaMmsl: 2024-2027 y4.T.

3aB. xadenpoii 3enpkoB C.A.

[Ipencenatens MK® nouent, k.1.H. Bapnansu M.A.
2 anpens 2024 .

OtBetcTBeHHbIN 3a peanuzanuio OITOIT 3enbkoB C.A.
(moamnuce) (®UO)
JupexTop 6uOaroTeKH Cotauk T.®.
(moamuck)
Ne perucrpanuu 24

(y4eOHBIi1 oTIHEN)
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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

1.1 | 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: b1.0.08.06
2.1 | TpeGoBanus k npeABapuTeJbHOM OATOTOBKE 00y4alo1erocs:
2.1.1 | ®usuka
2.1.2 | Xumus
2.2 | [ucuMIMHbI ¥ NPAKTUKHU, VIS KOTOPBIX 0CBOEHHE JaAHHOI JMCIUILIUHBI (MO1Y/Is1) HEO0X0AUMO KaK
npeauliecTBymouiee:
2.2.1 | TexHonorust KOHCTPYKLHUOHHBIX MaTepUAIIOB

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

OIIK-1: CrocoGeH NPUMEHATH eCTECTBEHHOHAYYHBIE H 00IeNHKeHePHbIe 3HAHMS, METOIbI MATEMATHYECKOT0 AHAIN3A 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 TEXHUYECKHE pellieHusl, BLIOUpaTh 3¢ pekTuBHbIE U Oe30MacHbIe
TEXHUYECKHE CPEeACTBA U TEXHOJOI'MH IIPH PEHICHUH 3a1a1 npotbeccnonanbnoﬁ JEATCJIbHOCTH

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

3aIaHusl.

OIIK-6: Cnioco0eH y4acTBOBATh B Pa3padoTke TEXHHYECKON JOKYMEHTALMH C HCII0/Ib30BAaHUEM CTAHIAPTOB, HOPM H
NPAaBUJ, CBA3AHHBIX ¢ MPodecCHOHATBHOI JesiTeJbHOCThIO.

Wumukarop 1 [ OIIK-6.1 OcymecTBiseT aHaIN3 TEXHHUECKOTO 3aaHNs, COCTABIISACT IPEIBAPUTEIBHBIN MPOEKT ¢ pa3paboTKoH

COOTBETCTBYIOILIEH TEXHUYECKON JOKYMEHTALIUU.

B pe3yiabTare 0CBOCHUS TUCHUILIMHbIL 06y‘-lalO]III/IﬁCﬂ JOJIKCH

3.1 |3narn:

3.1.1 | ocHOBHBIE METOABI UCCICAOBAHUA CTPOCHUA U UCIIBITAHNUSA MAaTCPHUATIOB METAJIJIOB 1 CIUTABOB; OCHOBHBIC TPUHITUIIBL
BbI60pa MaTepuaioB AJIs1 U3rOTOBJICHUA I[CTaﬂeﬁ MalllnH; pEeXKHUMBI yl'[pO‘IHHIOH.ICﬁ TCpMH‘{CCKOﬁ 06pa6OTKI/I;OCHOBHBIC
BUIBI KOHCTPYKIIMOHHBIX MaTCPUAJIOB UX MApPKHU, COCTaB,OCO6GHHOCTI/I CTPYKTYPBI Pa3JIMYHBIX MaTCpUAJIOB,
MEXaHNYECKNE U TEXHOJOTHUYCCKUE CBOMCTBA.

3.2 | Ymerts:

3.2.1 OPUMCHATH COBPEMCHHBIC MECTOJAbI UCCIICAOBAHUS CTPYKTYPbI MATCPUAJIOB; BBINTOJIHATL aHAJIM3 CTPYKTYPbI PAa3JIMYHBIX
BUIOB MaTEpHAJIOB; UICHTU(DHUIIPOBATE HA OCHOBAaHUH MapKHUPOBKU KOHCTPYKIMOHHBIEC ¥ SKCIITyaTallHOHHBIC MaTePHaIIBI
1 OIIpeJeNsiTh BO3MOXHBIE 00JaCTH UX MPUMEHEHMS;TPOU3BOIUTD 3aKaJKy M OTIIYCK CTalleil pa3InuHbIX MapOK;U3MEPSTh
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 | Bragern:

3.3.1 | MeToraMu IPAKTUYECKOTO MPUMEHEHHSI TEOPETHUECKUX MOJI0KEHHI;0CHOBAMH TEXHOJIOTHH TEPMHUYECKOM
00paboTKK;00IIMMI HaBBIKAMU 110 aHANK3Y TPeOOBaHUI K MaTepHaly M CIIOCOOHOCTH BEIOOpA MaTepuana; CpaBOYHbIM
MaTepHUajIoM MO0 OCHOBHBIM XapaKTEPUCTHKAM KOHCTPYKIIMOHHBIX MaTEPHAIOB; MAPKUPOBKOW OCHOBHBIX
KOHCTPYKITHOHHBIX MaTEPHAJIOB; METOIaMH MTPOBEICHUS CTAaHIAPTHBIX UCTIBITAHUH IO OTPEIEIICHUIO TIOKa3aTeleH
(U3MKO-MEXaHNUECKUX CBOUCTB.

4. CTPYKTYPA U COJAEPKAHUE JUCLUTLINHBI (MOLY.JI5T)

Kon Bun HaumenoBanue pasnesioB u | Cemectp / | YacoB | Komneren- | Jluteparypa | Unre | Ipumeuyanue
3aHATUS | 3aHATUS Tem Kypc U1 paKT.
Pazmen |Pazgen 1. O6wmas Teopust
CILIABOB
1.1 Jlex JKenezoyriepoaucTeie CrIaBhI. 2 2 OIlIK-1 JIT.1J11.2 1 Jlexuuu-
Cramu. YUyrynsl. Ctpoenue, OIIK-5 JI1.3J12.1 6ecena OIIK-
CBOICcTBa, KiaccupuKaIus OIIK-6 J12.2 J12.3 1.1, OIIK-5.1

J12.4 OIIK-6.1




1.2 Jlex Tepmudeckast 00paboOTKH 2 4 OIIK-1 JI1.1J11.2 0,5 Jlexuun-
METaJJIOB. XUMHUKO- OIIK-5 JI1.3J12.1 oecena OIIK-
TepMHIYecKas 00paboTKa cTany. OIIK-6 J12.2 1.1, OIIK-5.1
J12.4713.1 OIIK-6.1
1.3 Jlex IIBeTHBIC METAUTBI U CILIABHI. 2 2 OIIK-1 JIT.1J11.2 0,5 Jlexmuu-
CTpoeHuUE U CBOMCTBA. OIIK-5 JI1.3J12.1 oecena OIIK-
OIIK-6 J12.2 J12.3 1.1, OIIK-5.1
2.4 OIIK-6.1
1.4 JIab HcnwiTanue MeTamios Ha 2 1 OIIK-1 JI1.1 JI1.2 0,5 Pabota B
TBEPJIOCTb. OIIK-5 JI1.3J12.1 MaJbIX
OIIK-6 JI2.2J12.3 rpymnmnax
2.4 OIIK-1.1,
OIIK-5.1
OIIK-6.1
1.5 JIab Uccnenosanue 2 2 OIIK-1 JI1.1J11.2 0,25 PaGora B
MHKPOCTPYKTYPBI OIIK-5 JI1.3J12.1 MaJbIX
YIIEPOIUCTHIX CTaleh B OIIK-6 J12.2J12.4 rpynmnax
PaBHOBECHOM COCTOSTHUH. OIIK-1.1,
OIIK-5.1
OIIK-6.1
1.6 JIab Uccnenosanue 2 1 OIIK-1 JI1.1 JI1.2 0,25 Pabota B
MUKPOCTPYKTYPBI UyTYHOB. OIIK-5 JI1.3J12.1 MaJIbIX
OIIK-6 JI2.2J12.4 rpymnmnax
OIIK-1.1,
OIIK-5.1
OIIK-6.1
1.7 Cp IToaroroBka k 1abopaToOpHBIM 2 56 OIIK-1 JIT.1J11.2 0 OIIK-1.1,
pabotam. OIIK-5 JI1.3712.1 OIIK-5.1
OIIK-6 J12.2J12.3 OIIK-6.1
.4
1.8 3auér IToaroroBka k 3a4éty 2 4 OIIK-1 JI1.1 J11.2 0 OIIK-1.1,
OIIK-5 JI1.3J12.1 OIIK-5.1
OIIK-6 J2.2J12.3 OIIK-6.1
.4

5. OBPABOBATEJIBHBIE TEXHOJIOI'MHA

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

TpaauumonHas (penpoayKTHBHAS) TEXHOJOTHSA (IIPEMOAaBaTeNlb 3HAKOMHUT 00YYAIOIIUXCS C TIOPSAKOM BBITTOJTHEHUS 3a1aHUs,
HaOJIOaeT 3a BBIIOJIHCHUEM M IIPU HEOOXOIMMOCTH KOPPEKTUPYET paboTy 00ydaronumxcs)

TexHOIOrus AUCTAHIMOHHOTO 00y4YeHN (TIOydIeHIe 00pa30BaTENbHBIX YCIYT 03 MOCEIIeHHsI YHIBEPCUTETA, C TOMOIIBI0
COBPEMEHHBIX CUCTEM TeJIEKOMMY-HHUKALKKU (3JEKTpOHHAs nourta, IHTepHeT u Ap.))

TexXHOIOTHS KOMIEKTHBHOTO B3aNMOCHCTBHS (paboTa B MAJIBIX TPYIIIaxX) (CaMOCTOATETIBHOE H3YIEeHHE 00yJarONIIMHUCS HOBOTO
Marepuala [oCpeCTBOM COTPYIHHYECTBA B MAJIBIX IPYIINaX, JaeT BO3MOXKHOCTh BCEM YUacTHHKAaM y4acTBOBATh B paboTe,
NPaKTHKOBATh HABBIKK COTPYJHUYECTBA, MEXKIMYHOCTHOTO OOLICHHS)

6. POH/1 OIEHOYHBIX CPEICTB

6.1. KoHTpo/1bHBIEC BONIPOCHI M 3aJaHUS

1. Boripocs! u 3ananust A TEKYLIETO KOHTPOJIS

Jlaboparopnas pabdora 1 "MCIIBITAHUE METAJIJIOB HA TBEPIOCTbB"

3amanue u [TopsI0K BBITIOIHEHNUS:

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

2. OnpenenuTts TBEPIOCTS.

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

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

Bormpocs! st 3anmTs! 1abopaTopHON paboThI

1. Yro Takoe TBEpAOCTH?

2. Kakue MeTofipl ©3MEpEeHHUs TBEPAOCTHU BBl 3HaeTe?

3. Kak npoBosiT usmepenue tBepaoctu no bpunemno?

4. 13 xakuX ycIOBHI BEIOMpaeTCs qUaMeTp IapHKa IPH NCIBITa-HUHM Ha TBEPIOCTh o bpunemro?




5. IIpumep 3amucu TBepAOCTU 10 bpunemmo?

Jla6opatopHas pa6ota 2 "METAJIJIOTPAOUYECKUI AHAJIN3 METAJIJIOB U CITJIABOB"

3agaHue U MOPSIOK BBHITIOJHEHNUS:

1. 3apucoBath U JaTh XapaKTEPUCTHKY CTPYKTYP MAKPOLLIHU(OB KOJIICKIIH.

2. 3yuuTth yCTpOCTBO MUKPOCKOTIA.

3. IIpousBecTu HACTPOMKY MUKPOCKOIIA.

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

Bompocs! st 3anmTs! 1abopaTopHON paboThI

1. UTo MOHUMAIOT MO CTPYKTYpOn?

2. Kakoe Ha3BaHHE HOCUT HUCCIIEJIOBaHUE CTPOCHUSI METAIUIOB IpH yBennyeHuu 1o 80 pa3?

3. Kakoe Ha3BaHKHE HOCUT UCCIICIOBAHUE CTPOCHHUS METAIUIOB TpH yBennueHuu oT 80 1o 2000 pa3 u 6onee?
4. T'ne u ¢ KaKo LEeNbI0 MPUMEHSIOT MaKpOaHalIN3 U MUKpPOaHAIH3?

5. Kakue cymiecTByI0T METOBI IPUTOTOBICHUS MUKPOULTH(OB HEOOIBIINX pa3MepoB?

Jlabopatopnas padota 3 "TUATPAMMA COCTOSHUNS CITJIABOB XEJIE3A C YIJIEPOJJOM"
3agaHue U MOPSIOK BBHITIOJIHEHNUS:

1. Berueptuth B Maciitabe AuarpaMMmy COCTOSTHHS KeJe30-11eMEeH "THT.

2. IMocTpouts KpuBbIe oxnaxaeHus ais cruasos 11, 11, V u VI

3. [IpousBecTn pazdop ITHX CIUIABOB IO CXeMe, IPUBEACHHON B TaHHOH padoTe st crutaBoB [ u 1V.
4. 1551 K&KJ0TO CIIaBa MPUBECTH CXEMbI U3MEHEHHS CTPYKTYP MPH OXTaXKACHUHU.

Bompocs! st 3ammtel 1abopaTopHOW paboThI

1. Kaxne ammoTporigeckre MOTU(GHUKAIINN HMEET YHCTOE JKeJIe30 U B YeM UX pa3inane?

2. Kaxwue a3l BCTpeyaroTCs B )KENe30yTIePOIUCTHIX CIUIaBax?

3. Uem oTaMuaeTcs 3BTEKTOUAHOE MPEBPAILIEHHE OT IBTEKTHYEC KOT0?

4. Kaxkas ¢a3a NepBHYHO KPHCTAJUTU3YETCS B JOOBTEKTUIECKHX OCIIBIX IyryHax?

5. Yem otimgaeTcs eneOypuT BTOPHUIHBIA OT JIee0ypruTa IepBUIHOTO?

JlaGoparopHas pa6ora 4 "MCCJIEJJOBAHUE MUKPOCTPYKTYPhI YIJTIEPOJUCTBIX CTAJIEM B PABHOBECHOM
COCTOAHUN"

Bomnpocs! mis 3amuTs! 1abopaTopHOH paboThI

1. HazoBuTE CTPYKTYpPHBIC COCTABISIFOLINE CTAITH.

2. JlaiiTe onpezneneHue CTPYKTyp ayCTCHUTA M IIEPIIUTA.

3. HazoBurte coneprxanue yriaepoaa B IEMEHTHTE U TEpIIHTE.

4. Ilpu kakoif TemnepaType B ayCTEHHTE MOXET PAaCTBOPUTHCSA MAKCUMaIbHOE KOJIMUECTBO yriepoaa?

5. B yeMm pasnuuue MexIy TEXHUIECKHM JKEJIC30M H CTANIBIO 110 COCTaBy?

JlabopatopHas pabota 5 "UICCJIEAOBAHME MUKPOCTPYKTYPLI UYTYHOB"

3agaHue ¥ NOPsI0K BBITIONHEHUS:

1. PaccMoTpeTh MO/L MUKPOCKOIIOM H 3apHCOBATh CTPYKTYPY 0€I0—TO, CEPOro, BEICOKOIIPOYHOTO U KOBKOT'O UYT'yHOB JIO TPaBJICHUS
W TI0CTIe TPaBJICHHA. YKa3aTh CTPENKAaMH Pa3IMIHbIC CTPYKTYp-HBIE COCTaB JISIOIIIE.

2. Cnenarp BBIBOJIBL.

3. CocTaBUTB OTUET.

Bormpocs! st 3anmTs! 1abopaTtopHON paboThI

1. UeM 00yCIIOBIIEHO pa3yindie CBOHCTB OENBIX, CEPBIX, BRICOKO-TIPOYHBIX M KOBKUX TyTyHOB?
2. B ueM oTiInuMe KOHCTPYKLIHMOHHOTO YyT'yHa OT CTainu?

3. Ilo xakuM IpUHIUIIAM HPOU3BOAUTCS KIACCU(PHUKALUS YyTYHOB?

4. HazoBuTe CTpYKTYpBI UyT'YHOB.

5. MapkupoBKa ceporo, KOBKOro, BBICOKOIIPOYHOI'O YyTyHOB.

Jla6oparopHas pa6ota 6 "TEPMUUYECKASI OBPABOTKA VYIJIEPOVICTOM CTAJIN"

3agaHue U MOPSIOK BBHITIOJHEHNUS:

1. Onpenenuts TBEPIOCTH 0OPA3LOB B UCXOTHOM COCTOSIHUM Ha npubope PokBensa BaaBIr-BaHUEM CTAIBHOTO MIAPHKA.

2. IlomectnTs 6 00pa3LOB B HArPEBATEIbHYIO MIEYb U BBIAEPKATh HEOOXOJMMOE BPEMSL..

3. Oxmamuth 3 oOpasma B Boje, | B Macne, 1 Ha Bo3ayxe U | BMecTe ¢ BEIKIIIOUYSHHOM TIEYBIO.

4. Onpenenuts TBEPAOCTH 00pa3IoB Ha MpuOOpe PokBena BraBIMBaHUEM allMa3HOTO KOHYyca. IloyueHHbIC JaHHBIE TBEPIOCTH
HepeBecTH Ha TBEPAOCTh Mo bpunenro.

5. IloctponTs rpaduk H3MEHEHHUS TBEPIOCTH B 3aBHCUMOCTH OT CKOPOCTH OXJIAXKICHUS.

6. Tpu o6pasma, 3aKaneHHbIe B BOJE, MOABEPTHYTh OTITycKy npu Temmepatype 17001C, 35001C, 55001C ¢ BBIAEPKKOIi B IeUH B
TedeHuH 30 MHH. ¢ IOCTIEIYIOIUM OXJIaX/I€HUEM B BOJIE.

7. 3a4nCTUTH TOPILBI 00pa3LOB ¥ 3aMEPUTH TBEPJOCTh Ha NprOope PokBeIuIa BAaBIMBaHUEM all-Ma3HOTO KOHYCA.

8. [ToctponTs rpaduk M3MEHEHHUS TBEPIOCTH B 3aBHCUMOCTH OT TEMIIEPATypPHI OTITYCKA.

9. CocTaBUTB OTUET.

Bompocs! puist 3amuts! 1a00paTopHOH paboTh

1. B uem cyImHOCTh M Ha3HAYCHHUE TEPMHICCKON 00paboTKU cTa-Jn?

2. Uto npencTaBiIAoT co00i CTPYKTYpHI, 00pa3yromuecs IpH pac-najae ayCTeHUTa?

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




4. Kakue crmaBbl MOXKHO YIIPOUYHSTH ITyTeM TepMUUECKoil 00pa-60Tku?
5. Kakue nomiy4aroTcst CTpyKTypBI IIPH OT)KUTe, HOPMaII3aIMK, 3aKajke U oTiycke? Kak n3MeHsIoTcsS MeXaHn4ecKnue CBoicTBa
craneit?

JlaGopatopnas paGora 7 "UCCJIEJOBAHUE MUKPOCTPYKTYPBI YIJIEPOJMCTBIX CTAJIEM [TOCJIE
TEPMOOBPABOTKI"

3amaHue U MOPSIOK BBHITIOIHEHNUS:

1. ITomy9IuTh KOJUIEKIIMIO IUTH(OB.

2. V3y4nTb 1 3aprcOBaTh CTPYKTYPHI CTAJICH ITOCIE Pa3IMYHbIX BUJOB TEPMHYECKOH 00pabOTKH.

3. ConocTaBUTh TaHHBIE MUKPOAHAIIN3a C PSKUMOM TEPMUIECKOIH 00paboTKH.

4. CocTaBHUTH OTHET.

Bonpocs! 115t 3a1uThl 1a00paTopHON paboThI

1. UeM oTnnyaeTcs OTMYILEHHBIA MAPTEHCUT OT MAPTEHCHUTA 3a-KaIKH?

2. M3nenust n3 ctany 45 ObUIM IeperpeTs MpH 3akainke. YTo Takoe meperpes? Yem oH BpeieH U KaK UCIIPABUTB 3TOT AedekT?
3. UeM oTaHuaroTCsi COPOUT U TPOOCTHUT OTITyCKa?

4. IloueMy He MIPUMEHSAIOT HEMOHYIO 3aKaJKy [UIS I09BTEKTOMI-HBIX CTanen?

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

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

1. TToay9HTh KOJIIEKIHIO MUTH(OB JIETHPOBAHHBIX CTAJIEH.

2. I3y4uTs U 3apuCcoBaTh CTPYKTYpY JIETUPOBAHHBIX CTalled. YKa3aTh CTpENKaMH pa3IMdIHbIe CTPYKTypHbIEe cocTaBistomue. Ilox
Ka)K/IbIM PUCYHKOM YKa3aTh MapKy CTaJld ¥ TEPMHUYECKYIO 00-pabOTKy, KOTOPOi OblIa IOBEPTHYTa CTAb.
3. Caenatb BBIBOABIL.

4. CoCTaBUTb OTUET.

Bonpocs! 1715t 3a1uThl 1a00paTopHON paboThI

1. OcHOBHOE NMPEUMYILECTBO JIETHPOBAHHOM CTaIH MO CPABHEHHUIO C YTIIEPOJUCTON?

2. Kax n3MeHSI0TCS CBOMCTBA CITany MpH K00aBICHUN HUKETS?

3. Kaxue a3l BCTpeyaroTCsl B JISTUPOBAHHBIX CTaIAX?

4. Kakue nerupymomye 31eMeHThl yBETUYUBAIOT YCTONUUBOCTD ay-CTEHUTA?

5. Yem nernpoBaHHBIN (eppuT KpHCcTAIUTOrpaUIECKU OTINIAaeTCs OT 0OBIYHOTO (eppura?

Jlabopatopnas pabota 9 "MCCJIIEAOBAHUE MUKPOCTPYKTYPbBI MEJIN U EE CIVTABOB"

3agaHue U NOPsI0K BBIIIOIHEHUS:

1.ITomy9nTh KOJUTEKIHIO ITH(OB.

2.PaccMOTpeTh O MUKPOCKOI U 3apHCOBATh CTPYKTYPBI H3y4aeMbIX CIIJIaBOB.

3.0OxapakTepu3oBath (a3bl U CTPYKTYPHBIC COCTABIISIONINE H3Y4aeMbIX cIulaBoB. Eciu Habioae-Mas CTPyKTypa OTJINYaeTcs OT
CTPYKTYPBI, 0KHIaeMOI Ha OCHOBAHHUH JTHArPaMMBI COCTOSIHHUS, TO HEOOXOANMO yKa3aTh IPHIHHY 3TOTO HECOOTBETCTBHUSI.
4.CocTaBUTb OTUET.

Bonpocs! 115t 3a1uThl 1a00paTopHON paboThI

1. bnarogapsi yeMy MeJib U CILIaBbl Ha €€ OCHOBE HAIIUIK IIMPOKOE MPUMEHEHHE?

2. Kak BIusiI0T IpyMecu Ha CBOWCTBA Meau?

3. Ha kakue rpynimsl JessiT MeJHbIEe CIUTaBbl?

4. TIpu4rHa KPAaCHOJIOMKOCTH Mein?

5. Ilo xakuM IpU3HAKaM pa3iIuyaroT JaTyHu?

II. Otyer no nabopaTopHEIM paboTam

6.2. TeMbl NUCBLMEHHBIX PadoT

Y4eOHBIM IIaHOM He NPETyCMOTPEHO

6.3. ®OH/1 OLIEHOYHBIX CPEACTB

I. Bonpocsl k 3aueTy

1. MexaHH9ecKkue CBOHCTBA METAIUIOB (IIPOYHOCTH, INIACTUYHOCTD, YAAapHas BI3KOCTh, TBEPIOCTh, BRIHOCIHBOCTE), METOABI UX
OIIpeIeIeHHS.

2.0OCHOBHBIE METO/IbI UCCIIEAOBAHMS CTPYKTYPhl MaTEPHAJIOB.

3. THIBI KPUCTAIUIMYECKUX PEHICTOK METaIOB. JledeKThl cTpoeHHs KpUCTAINIOB (TOUCUHBIE, JINHEHHBIC, OOBEMHBIC).
4.Tlomumopdusm xemnesa.

5.HcnblTaHue METaJUIOB Ha PACTSKEHHE.

6.McnbiTaHysl METAIIJIOB Ha TBEPIOCTh

7.XapaKkTepuCTHKa OCHOBHBIX (ha3 M MeXaHW4IeCKnX cMmeceit a3 B nuarpamme Fe-Fe3C.

8. Kpucramnmszanus 103BTeKTOMAHBIX cTanei (mo quarpamme Fe-Fe3C).

9.Kpucrannuzanus 3BTeKTouHO# ctanu (o auarpamme Fe-Fe3C).

10.Kpucrannuzanus 3a3BTeKTOMIHBIX cTaniel (o auarpamme Fe-Fe3C).

11.Kpucramum3anus OeNbIx T0IBTEKTHIeCKUX YyTryHOB (110 nuarpamme Fe-Fe3C).

12.Kpucramnmu3sanus 6e10ro 3BTeKTHYECKOro uyryHa (mo quarpamme Fe-Fe3C).

13.Kpucramnuzanus 6eiblx 3a3BTEKTHYECKUX YyTYHOB (110 auarpamme Fe-Fe3C).

14.Buzsl TepMugeckoii 00paboTKH cTaneil. Brmsane Tepmudeckoir 00pabOTKH Ha MEXaHHUECKHUE CBOMCTBA CTANIH.




15.Teopust Tepmudeckoit 06pabOTKH (OCHOBHBIE TIPEBPAIICHUS B CTANIN IIPH HArPeBe U OXJIAKICHUH).
16.0TKuUT, BUIBI OTKHUTA.

17.Hopmanu3zanusi.

18.3akanka (moHas ¥ HETIOHAS).

19.01nyck yriepoaucToi cTaiu, BUIbI OTIYCKa.
20.XuMuKO-TepMHYecKast 00pabOTKa: IEeMEHTaLusl, a30THPOBAHHE.
21.Knaccudukarnms craneii: o XuUMHIeCKOMY COCTaBY; IO COEPKAHHIO YIIIepo/a U JETHPYIOIINX 3JIEMEHTOB; 110 CTCIICHA
PaCKUCIIEHUS, 10 KAYECTBY; 110 CTPYKTYPE; 110 IPOUYHOCTHU U 110 HA3HAYCHHUIO.

22.BnusHUE yriiepoa ¥ MOCTOSHHBIX MPUMECeH Ha CBONCTBA YIIEPOAUCTHIX CTaJICH.

23.YT1epoancThie CTalld OOBIKHOBEHHOTO KadecTBa. Y TJICPOJUCThIC KaUeCTBEHHbIE CTAIIH.
24 BnvsHue JETUPYIOIIUX JIEMEHTOB HA CBOMCTBA JIETHPOBAHHBIX CTaJICH.

25 Knaccudukanus HHCTPYMEHTAIBHBIX JETUPOBAHHBIX CTallel, TpUMEHEHHE.
26.1leMeHTyeMbIE CTaNU. YIIyulllaeMble CTAJIH.
27.PeccopHo-nipyxuHHBIE cTand. [1]apuKomoAIMITHUKOBBIE CTAJIH.

28.Uyrynsl. Knaccudukamus, cTpykrypa, cBoiictBa. Mapkuposka mo TOCT.
29.MexaHWYeCcKHE CBOWCTBA YyT'yYHOB. BiinsiHue npuMeceil Ha CBOWCTBA YyT'YHOB.

30.Menp u ee cBoiicTBa, IpuMeHeHHe, MapkupoBka o ['OCT.

31.JlaTyHb 1 €€ cBOMCTBA, IPUMEHEHNUE, MAPKHPOBKA.
32.bpoH3a U ee CBOICTBa, IPUMEHEHHUE, MAPKHPOBKA.
33. ANrOMUHMI U €ro CBOWCTBa, npuMeHeHue, mapkuposka 1o I'OCT.
34.AmromuHneBHIe crutaBsl. Kimaccudukanms, cBocTBa, MpuMeHeHne, Mapkuposka 1mo 'OCT.

II. Tects! k 3auery

BapuanToB 5. B xaxxnom Bapuanre 1o 20 TeCTOBBIX 3aaHUil.

6.4. Hepeqem, BU/I0B OLICHOYHBIX CPE/ICTB

Bomnpocs! u 3a1anus 11 TEKYIIEro KOHTPOIIS.
Otuet no 1abopaTopHBIM padoTam.

Bomnpocs! k 3a4ery.
TecTsl k 3a4ery.

7. YAEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIHEYEHUE JUCHUIIIMHBI (MO YJIS)

7.1. PexomMeHnayemast iureparypa

7.1.1. OcHoBHAasI TUTEpPaTypa

ABTOpBI, 3aryaBue WznarensctBo, | Komn-Bo 1. aapec
JI1. | Connuen MarepuanoBeaeHue: Y4eOHHUK TS CaHkT- 50
1 |IOIL, BY30B [etepOypr:
psixun E.N. XUMU3 AT,
2007
JI1. [TetbMan A. MarepuanoBeaenue. TexHOTOTHS CaHkKT- 1 https://e.lanbook.com/book/292859
2 A KOHCTPYKIMOHHBIX MaTEPHAJIOB: IMetepbypr:
Y4eOHUK ISl By30B Jlans, 2023
JI1. [TeTbman A. Marepuaisl it COBPEMEHHBIX CaHKT- | https://e.lanbook.com/book/295949
3 [A., Ilanexa B. | KOHCTpYKIMIA C UCKYyCCTBEHHBIM IetepOypr:
A, MHTEIUIEKTOM: yUeOHHK /TSI By30B Jlans, 2023
Bacunbesa A.
B.
7.1.2. Jlono/iHUTE IbHASA JIUTEPATypa
ABTODBHI, 3ariaBue H3natenscTBo, Koi-Bo On. anpec
JI2. | Cunbman MarepuasnoBeaenue: yuedHoe nmocodve Mocksa: 10
1 |T.1. ISl BY30B Axkanemus, 2010
JI2. | CammynoB C. | MarepuanoBenenue: yae6Hoe mocoone | CaHKT- 1 https://e.lanbook.com/book/168740
2 |B. [etepOypr:
Jlanb, 2021
JI2. | Ko630Ba MartepuanoBeieHue : 1a00PaTOPHBIA Bparck : bpl'VY, 1 https://ecat.brstu.ru/catalog/Y4yeOnsie
3 |U.0, MPAKTUKYM 2020 %20n%20y4e0H0-MeToIuIecKue%o
Pynumuaa 20moco6ns/Texunnka/Kob3oBa%
A10. 201.0.%

20Marepuanosenenue.J111.2020.pdf

JI2. | BemckoB IO.
4 |[II.

MarepuanoBenerne: yaeOHoe mocooue

Cankr-
[eTepOypr:
Jlann, 2022

https://e.lanbook.com/book/206225

7.1.3. MeTtonuueckue pa3padoTku




ABTOpBI, 3armaBue W3narenscTBO, Kon-Bo O11. aapec
JI3. | Ko630Ba MarepuanoBeicHUE: METOAUYECKHE Bbparck: bpI'VY, 1 https://ecat.brstu.ru/catalog/Yaebusre
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 llepeyeHs NpPOrpaMMHOIo 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 | Aii-Jloroc

7.3.2 [lepeueHb HHPOPMALHOHHBIX CIPABOYHBIX CHCTEM

7.3.2.1 | U3patensctBO "JIaHb" 51€KTPOHHO-OMOIHOTEUHAs CUCTEMA

7.3.2.2 | «YHuBepcuTeTcKas 6ubnuoreka online»

7.3.2.3 | OnexTpoHHEIN Katanor onbimotekn bpl'y

7.3.2.4 | OnextpoHHas 6ubmmorexa bpl'Y

7.3.2.5 | Hayunas snexrponHas oubnuoreka eLIBRARY.RU

7.3.2.6 | HaumonanbeHas snekrpoHHas oubnrorexka HOb

7.3.2.7 | YauBepcurerckas uadopmarmonsas cuctema POCCUSA (YUC POCCHUA)

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIIMIIJIMHBI (MO YJIS)

AynuTtopus Hasnauernne OcHaleHue ayauTopun Bup zansTus
2315 JlaGopatopust OcHOBHOE 000pyI0BaHHE:
MaTepHAIOBEICHHUS. - [Teus my¢ensnas SNOL 30/1100;
TepMmuueckuil y4acToK - meub My¢enpHass SNOL 6.7/1300;

- mxa¢ cymmsHbii CHOJI - 3,5;
- T K anekrponeun 1III1-113;
- mKka¢ BHITSDKHOM 1111-M.

9. METOANYECKHUE YKA3AHUA JJISA OBYYAIOIIIUXCSA 11O OCBOEHUIO JUCIUITIJIMHBI (MO YJISA)

TpebOoBaHMA K 0OPMIICHHIO OTUETOB MO BBIIOIHEHUIO Ta00PATOPHBIX PaboT. BeimomHeHHbIe 1a00paTOpHBIE PAOOTHI
0(hOpMIIIIOTCS B BUJE OTUETA Ha JHCTaX Oernoit Oymaru ¢opmatom A4 1 BKIIOYACT CICAYIOLINE Pa3ACIIbl: TUTYIIBHbIN JIHCT,
3aJjaHue, pelIeHne TpeOyeMBIX 3aJaHUi 1 TIOSICHEHHS K HUM, COZIepIKaline HeoOXOIUMBIE YPaBHEHHSI, BHIBOIBI COOTBETCTBYIOIINX
3aBUCHMOCTEH, TEOPEMBI M PacUEThI, COIPOBOXKIAaEMbIE TPeOYyEeMbIMHU IrpaUIECKUMH HII-TIOCTPAUAMHE, PUCYHKAMH U YePTEKAMH.
B xoHIe oTuera 1a60paTopHOil pabOTHI MPUBOIUTCS CIUCOK JIUTEPATYPHBIX HCTOUYHUKOB, UCIIOIB30BAHHBIX CTYAECHTOM IIPH €€
BBITIOJIHEHHH, B TOM YHCJIE AaeTcst Onbnmorpadus METOIUIECKUX yKa3aH!H 1 mocoOuidt. [Ipy Hanucanuu Tekcra otTyera
HCTIONB3YIOTCS YePHUIIAa CHHETO HIIM YEePHOTO [IBETA, IIPU 0(OPMIICHHH IpaMuecKoro MaTepraia — IpOCThIe KapaHalIi 1
JepTeKHbIe MPUHAICKHOCTH. Mcrionp30BaHNe BETHBIX KapaHaamel u ¢uomMacTepoB He gomyckaercs. OdopmiueHue kak
TECTOBOM YacTH OTYETa, TaK U TPEOYEMBIX Tpa)MUECKHUX IIOCTPOCHUH BBIIOIHSACTCS B COOTBETCTBUHM ¢ TpeboBanusmu ECK/I n
CTO 4.2-07-2008. ITpu opopMIICHUH OTYETOB MPAKTUICCKUX PAbOT JOIMYCKACTCs TIOJTHOE WIIM YaCTHIHOE HCIonib3oBanne [I9BM.
Hcnone3osanne II9BM He sBIsieTcst OCHOBaHHMEM ISl HAPYIICHUS WK HecoOmroneHus TpeboBanuii n nonoxennit ECKJl u CTO
4.2-07-2008.

OTueThl 1a00paTOPHBIX padoT, 0opMIICHHBIC HEOPEKHO U 0€3 COONTIOICHHS IPEABABISIEMbIX K HUM TpeOOBaHUH, He
paccMaTpuBaroTCs M He 3aCUUTHIBAIOTCA. OTUeTH, opopMIIeHHBIE He B cooTBeTcTBHH ¢ TpebosanmsiMu ECKJ] u CTO 4.2-07-2008,
HeE MPOBEPSIOTCS U BO3BPAIAIOTCS CTYICH-Ty A HepeodopmiieHHs. BoImomTHeHHbIE ¥ COOTBETCTBEHHO 0()OPMIICHHBIE OTYETHI
71a00paTOPHBIX PadOT NOKHBI OBITH MPEACTABICHBI IIPENOAABATENIO TSl TPOBEPKH. [IpoBepKa MpaBUIbHOCTH BBIOIHEHHS
71a00paTOPHBIX PadOT M 0POPMIICHHS OTYETa OCYIIECTRIIACTCS B TCUCHHE CEMECTpa Ha ayAUTOPHBIX 3aHATHIX WIN KOHCYIIBTAIHAX,
MPOBOAMMBIX B COOTBETCTBHHU C PACHHCAHUEM PaOOTHI IIPEIOAaBaTEIs.
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