MHUHHUCTEPCTBO TPAHCIIOPTA POCCUICKOM ®EJEPALIIN

OEJNEPAJTBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXJIEHUE BBICIHIEI'O OBPA3OBAHMSA

«POCCHUUCKHNHA YHUBEPCUTET TPAHCIIOPTA»

(PYT (MAUT)

/ Paboyast mporpaMma AUCHUILIHHBI (MOTYJIsE),
KaK KOMIIOHEHT 00pa30BaTeIbHON IPOrpaMMbl
BBICILIErO 00pa30BaHusl - IporpaMMbl OakajiaBpraTa
10 HAIPABJICHHIO [TOJTOTOBKU
13.03.01 TerutooHepreTnka 1 TEIIOTEXHUKA,
YTBEPKIEHHOM nepBbIM npopexkropoM PYT (MUMT)
Tumonunbsm B.C.

N

\

J

PABOYASI MPOIPAMMA JUCLMITJIMHBI (MOIY.JI5D)

MarepuasnioBenenune u TKM

HaHpaBJICHHG IIOATOTOBKH.

Hamnpasnennocts (mpodub):

®opma 00ydeHus:

13.03.01 TennosHepreTuka u TEMJIOTEXHUKA

HpOMBIHIJ'IeHHa?I TCILIOOHCPICTHUKA

OyHag

PaGouas nmporpaMma JUCIUIIINHEL (MOTYJIS) B BUIE )
3JIEKTPOHHOTO JIOKYMEHTA BBITPYKEHA U3 €IUHOM
KOPIOPATHBHOM HH(MOPMAIMOHHOI CHCTEMBI YIIPaBJICHHS
YHHUBEPCHTETOM M COOTBETCTBYET OPUTHHAILY
J

IIpocTas snexTpoHHas moanucs, Beltannas PYT (MUUT)
ID nopmucu: 87771
INMoxmucan: 3aBexyromuii kadenpoit Kymixos Muxann FOpbeBud
Jata: 02.06.2025




1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

[{enb 0CBOEHUS IUCUUIUIMHBI — I03HAHUE IPUPOABI MATEPUAIIOB, U3YUECHHE U
(GopMupOBaHHE HX CTPYKTYPHI, YCTAaHOBJIGHHE CBSI3U MEXIy CTPYKTypoll u
cBOMCTBaMU. B pe3ynpTaTe M3ydeHHUs AUCLUIUIMHBI CTYIE€HT JOJDKEH, UCXOIS U3
YCJIOBHM paOOThl TOW WJIM MHOW JI€Tajlv, MEXaHU3Ma WIH KOHCTPYKIMH, CYMETh
000OCHOBaHHO BbIOpaTh MaTepuai AJis U3TOTOBIEHUS, IPEIIOKUTh ONTUMAIIBHYIO
00paboTKYy C I1eIbI0 00eCIeueHUs TPEOYEeMBbIX CBOMCTB.

3aauu JUCIUIUINHBL:

- PacKphITh (PU3UUECKYIO CYIIHOCTh SIBJICHUM, IPOUCXOIAUINX B MaTepHaax
IpU BO3JCHCTBUM HA HUX PA3NUYHBIX (DAKTOPOB B YCIOBHUAX MPOU3BOJCTBA U
AKCIUTyaTallHH;

- YCTAaHOBUTH 3aBUCUMOCTb MEXJY COCTaBOM, CTPOCHHEM M CBOWCTBaMU
MaTepuaos;

- U3YYUTh TEOPUI0 M NPAKTUKY PA3IUYHBIX CIIOCOOOB YIPOYHEHHUS
MaTEpPUAJIOB IS TOBBIIIEHUS BBICOKOM HAJEXHOCTH M JOJITOBEYHOCTH JETAJIEH,
MHCTPYMEHTA U U3JIEIUM;

- U3YYUTh OCHOBHBIE I'PYMIbl COBPEMEHHBIX MAaTE€pHaOB, UX CBOWCTBA U
00J1aCTH IPUMEHEHUS;

- JaTh TOHATHS O COBPEMEHHBIX METOJAX HCCIEHOBAaHUS CTPYKTYpbl M
MIPOTHO3MPOBAHUS IKCILTYATALIMOHHBIX CBOMCTB MaTEpUaIOB U U3EIHMA.

2. Ilnanupyemblie pe3ynbTaTbl 00Y4EHHS N0 JUCHUILUIMHE (MOIYJIIO).

Ilepeuenb (GopmMUpPyeMBIX pe3yJbTaTOB OCBOCHHS 00Opa3oBaTENbHOU
porpamMmbl (KOMITETEHIINM) B PE3yJIbTaTe 00yUeHHUS 10 AUCIUIUIUHE (MOIYIIIO):

OIIK-4 - CnocobeH AeMOHCTPUPOBATh MPUMEHEHUE OCHOBHBIX CIIOCOOOB
MOJIy4eHHsI, TpeoOpa3oBaHUs, TPAHCIOPTA M HUCIOJB30BAHUS TEIUIOTHI B
TEMJIOTEXHUICCKUX YCTAHOBKAX M CHUCTEMaX.

OOGy4eHwue 1o qUCUUILUIMHE (MOIYJII0) MPEANOJaraeT, YTo MO0 €ro pe3yJibraramMm
oOydaromuiics: Oyaer:

3HaTh:
CBOMCTBAa KOHCTPYKIIMOHHHBIX MaTepuanoB petaied MammH u HTTC;
TE€XHOJIOTHYECKHUE MPOLIECCHI NPOU3BOJICTBA KOHCTPYKIIMOHHBIX MATEPHUAIIOB

YMeTh:
OMpENENATh MEXaHMYEeCKHe U  (PU3NKO-XMMHUYECKHE XapaKTePUCTUKU
KOHCTPYKIIMOHHBIX MaTepuanoB; 3()(PEKTUBHO HCIOIb30BaTh MaTepHajbl MpPU



TEXHUYECKOM OOCITyXHBaHUH, peMoHTe W mpoektupoBanun HTTC; nmpumeHsTH
3HAHMS TEXHOJIOTMU KOHCTPYKIIMOHHBIX MaT€pUasioB

Baanersn:
HaBbIKAMU [PUMEHEHUSI METOJOB OLICHKH CBOWCTB KOHCTPYKIIMOHHHBIX
MarepuaiioB jaeraneid MammH u HTTC

3. O6beM AUCIUTLIUHBI (MOIYJIs).
3.1. O0mas TpyA0eMKOCTb JUCHUIUIUHBI (MOIYJIA).

OO6mast TPyJIOEMKOCTh AUCIUILIUHBI (Monynsi) coctaBiasier 3 3.e. (108
aKaJeMHYEeCKUX Jaca(oB).

3.2. O6bem pguctuIUIMHBL (MOAYJsl) B (QopMe KOHTAKTHOM pabOThI
oOyJamommxcs ¢ MeJarorM4eCKUMH  padOTHUKaAaMU U (WIM)  JIHIAMH,
MPUBJIEKAEMBIMHU K peaau3aiii 00pa3oBaTeIbHON MPOTPaMMbI Ha MHBIX YCIIOBUSX,
[P MPOBEJICHUHN yUEOHBIX 3aHITHI:

KonmaectBo yacoB

Tun y4eOHbIX 3aHSTHIT
Bcero | Cemectp Ned

KonTtakTHas paboTa mpu NpoBeIeHNH yUeOHBIX 3aHATUH (BCEro): 64 64
B tom uucane:

3aHATHS JEKIIHOHHOTO THIIA 32 32
3aHATHS CEMUHAPCKOTO THIIA 32 32

3.3. O6beM muCHUIUIMHBI (MOIYJisA) B (OpMEe CaMOCTOSITENIbHOW padOThI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOM pabOThl OOydYAIOUIUXCSA C
MeAarornyecKuMu pabOTHUKAMU U (WJIH) JIMIIAMH, TIPUBIIEKAEMbBIMH K peaTn3aIiu
o0pa3oBaTeNpHON MpOTrpaMMbl HA HWHBIX YCIOBHUSX, TPH TPOBEIACHUU
MIPOMEKYTOUHOM aTTeCTallMi COCTaBIsAeT 44 akaieMHUUeCKUX yaca (OB).

3.4. Ilpu 00y4yeHnH 1o MHAMBUAYAIBHOMY Y4€OHOMY IIJIaHY, B TOM YHCIIE TPU
YCKOPEHHOM 00y4YeHUH, 00BEM JUCITUTUTHHBI (MOIYIISI) MOXKET OBITh peain30BaH
MOJIHOCTBIO B (DOpME CaMOCTOSITENIbHON paboThl 00yJaromuxcs, a Takxke B hopme
KOHTaKTHOM pabOThl 00yYarolIUXCsl ¢ MEAArorHuecCKuMu pabOTHUKaMHU U (WIJIH)
JUIIaMH, TIPUBJIEKAaEMbIMH K peain3allii 00pa30BaTeIbHON MPOTrpaMMbl Ha WHBIX
YCIOBUSIX, TIPH MIPOBEICHUHU TIPOMEKYTOUHOM aTTECTAIIHH.

4. ConepxaHue JUCUUTUIUHBI (MOIYJIA).

4.1. 3aHsATHs JIEKIIUOHHOTO THUIIA.




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

KpI/ICTaJIJII/I‘IeCKOG CTPOCHUC MCTAJIJIIOB.
PaccmarpuBaeMbie BOTIPOCHL:

- BUJIBI KPUCTAJUTMYECKHUX PEIICTOK;

- ne(EeKThI KPHUCTATUTMICCKHX PEIIETOK;

- HOJTUMOP(QHBIC MPEBPAIIICHHUS;

- QHH30TPOIHSL.

Kpucramnmsanus metaiios

PaccmarpuBaemblie BOIPOCHI:

- I3YYCHHE MEXAaHN3MOB U KUHETHUKY IIpOoHEcca KpUCTAJIIIN3 AN,

- U3y4€HUE MAKPOCTPYKTYPY METAUINYECKUX CIUTKOB.

- U3Yy4YCHUC BJIIMAHUA yCJ'IOBI/Iﬁ KpUCTAJUIN3allUX Ha CTPYKTYPY U MCXaHUYICCKUEC CBOMCTBa MeTajia.

TepMI/I‘leCKI/Iﬁ aHaJIu3 U HpOCTCI;'IIHI/Ie THUIIBI AXarpamMm COCTOAHUA

PaccMarpuBaeMble BOIIPOCHL:

- KaKue MpeBpaleHus IPOUCXOIIT B MaTepHajax Ipy HarpeBe U OXJIAXKICHHUH;

- KaKue MOJy4aloTcs CTPYKTYPHI IIPU Pa3IMuHbIX BUIAX OXJIAXKICHHS;

- KaK U3MEHSETCS TeMIIepaTypa IJIaBICHUS 1 3aTBEPCBAHMS IPH N3MCHEHHH BECOBBIX COOTHOIICHNH
KOMITOHEHTOB.

Kene3oyraepoaucThie CIIaBbl
PaccMarpuBaeMble BOIIPOCHL:

- XapaKTEePUCTHUKA JKeNIe30YTIEPOIUCTHIX CIIABOB;

- (ha3bl U CTPYKTYPHI KETIEe30yIIICPOAUCTBIX CIIABOB;
- CBHOCTBA JKeNEe30YTIePOIUCTHIX CILIABOB.

OCHOBBI TEOPUHU TEPMHUUECKON 00pabOTKH cTaln
PaccmarpuBaeMble BOIIPOCHL:

- Ha3HAYCHUE TEPMHUIECKON 00paboTKH;

- KITaccu()UKanus ¥ BUABI TEPMOOOPaOOTKHY;

- OTILYCK, BUJBI OTITyCKA.

TexHoorust TepMUYECKON 00paboTKH

PaccmarpuBaemble BOIIPOCHL:

- 0COOEHHOCTH BBITIOJHEHHS TEPMUUYECKUX OIepaluii;

- KQYeCTBO M TEXHOJOTHYHOCTh TEPMHUUIECKH YIIPOUHIEMBIX M3/IEIHH;
- OCHOBHBIE 3aKOHBI U BHJIBI TEIUIOOOMEHA;

- 3akajka, TBY.

KoHcTpykiinoHHBIE M HHCTpYMEHTaNlbHbIE cTanu. TBEpAbIe cruiaBbl. CTalu U CILIABHI C

0COOBIMHU CBOMCTBaMH.

PaccmarpuBaemble BOIPOCHL:

- CTaJM ¥ CIUIaBbI IS PEXKYILIEr0 HHCTPYMEHTA,;

- JIeTHPOBaHHBIE CTAIIH;

- MapKH ¥ XUMHYECKUH cocTaB (Macc. %) JIernpOBaHHBIX HHCTPYMEHTAJIBHBIX CTAJICH.

HBGTHBIe METaJJIBI U CIIJIaBbI HA UX OCHOBE
PaCCManI/IBaCMLIC BOIIPOCHI:

- 06HII/IC CBCJCHMA O IBETHHIX MCTaJlJIaX U CIIJIaBaXx;
- MCJIb U CILIaBbEI HA €€ OCHOBCE,;

- QJJIOMUHHH U CILJIaBBI HAa €T0 OCHOBC;

- OJIOBO, CBUHCII, IMHK M CIIJIaBBI HA KX OCHOBCE.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlabopaTopHbie pabOThHI




HanmenoBanue 1a00paTopHBIX paboT / KpaTKoe cojiepKaHue

Ornpenenenne TBEPOCTH METAIIJIOB U CIJIABOB

PaccmartpuBaembie BOIIPOCHL:

- U3YYCHHUC U3MEPCHUS TBEPAOCTH METAJUTUUCCKUX 00pa3ioB paznununbsiMu Mmetogamu (HB, HRB, HRC);
- O3HAKOMHUTHCS C YCJIOBUSAMHM PUMEHEHHS TOTO WJIA HHOT'O METO/Ia ONPEEICHUS TBEPAOCTY;
MOJITOTOBKO# 00pas3IioB AJisl H3MEPEHHUS TBEPAOCTH; YCTPOHCTBOM MPUOOPOB JUIsT U3MEPEHUSI TBEPIOCTH;
- UI3Y4YUTh 3aBUCUMOCTb TBEPJAOCTHA METAJJIOB OT COCTaBa CILJIaBa.

Merannorpadudeckre METO bl aHATN3a METAJIIOB U CILUIABOB
PaccmarpuBaeMble BOIIPOCHI:

- HCCIIeIOBaHNE MaKPOCTPYKTYPHI (MaKpoaHaIi3);

- OCHOBHBIC OIIepalliy IIPH IPUTOTOBICHHE MUKPOLITH(A;

- UCCIIEOBAaHUE MUKPOCTPYKTYPHI C TOMOIIBIO ONTHYECKOTO MUKPOCKOTIA.

HOCTpOCHI/IC AuarpaMmabl OJIOBO-IIMHK METOAOM TEPMHUYCCKOI'O aHAIMN3a
PaccMarpuBaeMble BOIIPOCHL:

- IpUMep MOCTPOCHUS JUArPaMMBbl COCTOSHUS (CHCTEMa «OJIOBO — ITMHKY);

- YTO MOHUMATECS TIO0J YUCIIOM CTETIeHEH CBOOOIBI CHCTEMBI;

- TEPMUYECKNE TOYKH U KPUBBIC OXJIAKICHUS IS TOCTPOCHHSI AUAarpaMMBbl "0JI0BO-IIMHK".

N3yueHne MUKPOCTPYKTYPBI JKEJI€30yIIIEPOJAUCTHIX CIUIABOB B PABHOBECHOM COCTOSIHUH
PaccmaTpuBaemble BOTIPOCH:

- COCTOSTHMSI CUCTEMBI JKEJI€30-yTIIIEPO]] U MUKPOCTPYKTYPY OTOKKEHHBIX YTIIEPOAUCTBIX CTalleH;

- MHKPOCTPYKTYypa KeJIe30yTrIIepOJUCThIX CIIIaBOB;

- IpeBpallleHNs IPH NEPEKPUCTAIIN3ALHUHN B CTAIIAX.

[IpakTrueckue 3aHATHS

o/

Temarnuka MPakKTUYECKUX 3aHITHI/KPATKOE COJIEPIKaHUE

Omnpenenenye BIUSHUS XUMUYECKOTO COCTaBa U CKOPOCTU OXJIAKICHHS HAa CTPYKTYpPY U

CBOMCTBA YyryHa

PaccmarpuBaemble BOIPOCHL:

- BIMsHIE XUMHYECKOTO COCTaBa U YCJIOBUI 3aTBEpJCBaHHs Ha CTPYKTYPY UYT'YHa;
- Cepble JIUTEHHBIE YyTyHbI, UX CTPYKTYpa U CBONCTBA;

- MEXaHUYECKUE CBONCTBA UyI'YHOB U UX IIPHMEHEHHUE.

Omnpenenenne oNTUMAIBLHOM TEMIIEPATypbl HArpeBa MPH 3aKaJKe cTajlel
PaCCManI/IBaGMHC BOIIPOCHI:

- OIPCACIICHUC OITHMAaIbHOU TEMIICPATYPhbI HArpeBa Mpu 3aKaJIKe 10- U 3a9BTCKTOUIHBIX cTaleu ¢ OECJIbIO
MoJy4YyeHuUs MaKCHUMaJIbHOM TBEPAOCTH;

- BJIMSIHUE COJCPIKAaHU YIIIEpoJa Ha CTPYKTYPY U TBEPAOCTH CTAIU B OTOMOKEHHOM COCTOSIHUMU;

- IEpBUYHAs U BTOPUYHAS KPUCTAIIJIU3ALHs.

OTnyck 3aKajeHHOH YIIIEpOJUCTON CTalln
PaccmarpuBaemble BOIPOCHI:

- U3MEHEHNE MEXaHHUUECKUE CBOICTBA B pe3yIbTaTe 3aKaJKH;

- paBHOBECHbIE KPUTHUYECKNE TOUKH, X CMBICII 1 0003HAUCHHE;
- HA3HAYEHUE HArpeBa, BBIAEPKKU U OXJIAXKACHUS MIPH 3aKaJIKe.

XUMHKO-TepMUYecKasi 00padoTKa cTaau

PaccmarpuBaemble BONIPOCHI:

- Pa3HOBHJHOCTH TEPMOOOPAOOTKH, COUYETAIOIIas TEIUIOBOE M XUMUUECKOE BO3/IeiiCTBHE Ha METaUIBl U
CILIaBHI;

- Ollepalyy HAarpeBa U OXJIaXICHUs 3aTOTOBOK IIPH OTXKHUTe 1-To pofa;

- 1 Gy3MOHHBIH MM TOMOT€HU3AIMOHHBIH OTXKHT.

4.3. CamocrosTenbHas padoTa 00yJaromuxcsl.




Bun camocrosiTensHO#M paboThI

1 |CamocTosTenbHas MOArOTOBKA K JlabopaTopHbIM pabotam. Pabora ¢ nuteparypoii (1-4)

IToaroroBka K MpOMEXyTOYHOM aTTECTALMH.

[ToaroToBka K TeKyIIeMy KOHTPOJIIO.

5. IlepeueHp wu3NaHWM, KOTOpPHIE PEKOMEHAYETCS MCIIOIb30BATh IIPU
OCBOCHUU JUCHUILIUHBI (MOYJIA).

ri\/ri bubimorpaduyeckoe onucanue Mecro mocrymna

1 MarepuanoBeeHue U TEXHOJIOTUH https://e.lanbook.com/book/157550
KOHCTPYKIIMOHHBIX MaTepHaoB : yuebuuk O. A. (nata obpamtenus: 10.03.2023)
Macanckuii, B. C. Kazakos, A. M. Tokmuu TexcT: 5neKTPOHHBIH
Kpacnospck : COY, 2019. — 336 c. — ISBN 978-5-
7638-4096-4.

2 MartepuanoBeeHue I TPAaHCIIOPTHOTO https://e.lanbook.com/book/314774
mamHocTpoenns Iamumos 3. P., Tapacenko JI. B., | Aara obpamenus: 10.03.2023

Yuuukosa M. B., AGaymmun A. JI. Cauxr-TlerepGypr | T€KCT : 2IEKTPOHHbIH
: Jlanb, 2023. — 444 c. — ISBN 978-5-507-46658-0.
3 | MarepuanoBeaetnue. TexHomorust KOHCTPYKIHOHHbBIX | https://e.lanbook.com/book/224504
MaTepuanoB : yuebHoe mocobue A. A. Bopobbes, A. | (1ara obpamenus: 10.03.2023)

M. Bymiokus, B. . Koumparenko. Cankt-IlerepGypr | TEKCT : 2IEKTPOHHBIH
: [IIVIIC, 2022. — 87 ¢. — ISBN 978-5-7641-1696-

9.

4 | MatepuanoBeaeHIE U TEXHOIOT U https://e.lanbook.com/book/174969
KOHCTPYKIIMOHHBIX MaTepuaioB. JlaGopaTtopHbIii (nara obpamenus: 10.03.2023)
MPAKTUKYM : yaeOHoe rocooue ytst By3oB M. I11. Teker : oneKTPOHHBIH

Apabos, 3. M. Apabosa Caukt-IlerepOypr : Jlans,
2021. — 160 c. — ISBN 978-5-8114-7510-0

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIIOJIL30BATHCS MPH
OCBOEHUU JUCUUILUIUHBI (MOYJIA).

Odunmaneuerit caiit PYT (MUUNT) (https://www.miit.ru/)

Hayuno-texanueckas 6unbnuorexka PYT (MUUT) (http:/library.miit.ru)

7. IlepedyeHb  JHUIIEH3MOHHOTO U  CBOOOJHO  PacHpOCTPAHSIEMOTO
MporpaMMHOr0 oOecredyeHus, B TOM 4YHCIE OTEYECTBEHHOI'O TPOU3BOCTBA,
HEO0OXOIMMOT0 /I OCBOCHUS JUCIUTIIMHBI (MOTYJIs).



KoMmmbroTepsl Ha paboumx MecTax JODKHBI OBITh  000PYIOBaHBI
CTaHAApTHBIM MporpaMMHbBIM oOecnieueHremM Microsoft Office u onepanmonHoi
cuctemoit Microsoft Windows. Jliss o030pa MHTEpHET-CTpAaHMI] MPEAYCMOTPEH
opay3zep Firefox.

8. OmumcaHne MaTepuaaIbHO-TEXHUYECKOW 0a3pl, HEOOXOmMMMOW IS
OCYIIIECTBICHHUS 00pa30BaTEIBLHOTO MPOIlecca MO AUCIUTIINHE (MOIYIIIO).

VYuebHas yabopaTopusi Uil TPYIIOBBIX 3aHATUM. [IpuMepHBIN mepedeHb
MaTepHUAIbHO-TEXHUUECKOM 0a3bl: UCIIBITATEIbHbBIE MAIIMHBI, IPUOOPHI, KOMILIEKT
00pasioB, yueOHbIC TUIAKATHI.

9. ®opma MpOMEKYTOUHOM aTTECTALNU:

3auer B 4 cemecTpe.

10. OueHOUHBIE MAaTEpHUAIIBI.

OrneHOYHbIE MaTepHUaIbl, TPUMEHSIEMbIE TIPU TIPOBEICHUN MPOMEKYTOUHON
aTTeCTallui, pa3padaThIBalOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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