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Pabouas mporpamma cocrasrnena ma ocrose ®I'OC BO 1o cnenuansHocta 15.05.01

IIpoeKTHpoBaHIE TEXHONOTMUECKNX MAITHH K KOMIITIEKCOB, yTBEP)KACHHOTO MPHKA30M
MOuH P® or 28.10.2016 . Ne 1343,

PaGouas nporpamma pacemorpena n onoGpena Ha 3acemanuu Kaenpsl IPOEKTHPOBA-
HAS W OKCIUIyaTallid METalIyPIUYecKHX MaIlHH U o6opymoBaHus «19y suBaps 2017 r.,
npoTokos Nel2

3aB. Kadenpoii / A.I'. Kopuyros/

PaGouas nporpamma ono6pena meTommueckoi KoMECCHEl HHCTHTyTa METaJUTYpIHH,
MAIIMHOCTPOCHHS U MaTepHanoobpaborku «20» stBaps 2017 r., mpotoxon Ne 4

Tpencenarensy - SEHE /-A.C. £aBuroB/

>

Pabouas nporpamma cocrasnena: npodeccop, K.T.H.
% /1O0.B. XKupkun /

Peniensent: u.o. en. mexanuxa OO0 «HIIL] «anveayy, k.m.n.
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JIMeT perucTpanuy M3MeHeHuii U 10M0THeHMi

Pasnen
IIPOIpaMMEI

Kparkoe conepranme
M3MEHEHUS / TOTONHEHUSL

Jara
Ne mporoxona
3acelaHus
Kxadeaper

Ilommuce
3aB.

Kadeapoit

Pazmen 8

AKXTyanuzars IIEPEYHsI
OCHOBHOW,  IOIOJHUTEILHON
JTUTEPATyPhl U JTANECH3UOHHOTO
MPOrpPaMMHOTO 0OecIeueHus

02.09.2017.
IIporoxom Nel

L

Pasnmen 8

AxTyanuzanus TIepeYHs
OCHOBHOM,  JOIOJHUTEIbHOM
JTATEPATYPHI U JHANEH3HOHHOTO
IIPOTPAMMHOTO 0OeCIIeUeHHUSI

04.09.2018.
ITporoxox Nel

Pazmen 8

AxTtyanmu3anus IIepeyHs
OCHOBHOM,  JIOIOJIHUTEIIHHON
JIATEPATYPH! U JINLNEH3UOHHOIO
IIPOrpaMMHOTO 00eCIIeUeH

04.09.2019.
IIporokom Nel

Pasnen 9

AXTyanusanusi MaTepHaIbHO-
TEXHHYECKOTO  OobecrmedyeHust
JUCHHILUTHHBI

04.09.2019.
IIporoxom Nel

Pasnmen 8

AKTyanmu3anus IIEPEeYHs
OCHOBHOM,  JOIIOJIHUTEIIEHOM
JIMTEPATYpPHl ¥ JTULEH3HOHHOTO
IIPOrpaMMHOT0 00eCIIeUeHMS

31.08.2020.
IIpotoxom Nel




1 Iean ocBOEHMST AU CHMIIJIMHBI

enpto mucuumauabl  «OCHOBBI  TPUOOJOTHW»  SIBIACTCS OBJAJCHUE CTYyJCHTAMH
HEOOXOUMBIM U JOCTATOYHBIM YPOBHEM OOMICKYIBTYPHBIX U MPOPECCHOHANBHBIX KOMITETESHITUI
B cootBercTBUM ¢ TpeboBanusmu PI'OC BO mo crenmansHoctu 15.05.01 ITlpoextupomanue
TEXHOJIOTMUECKUX MAIlIMH U KOMIUIEKCOB, crienuranu3anuu [IpoekTupoBanue MeTamlyprudeckux
MaIlTuH U KOMIUJIEKCOB.

Jis  mocTukKeHHsl TOCTaBJICHHOM Iend HeoOXoAuMo chOpMUPOBATH Y CTYACHTOB
CIIOCOOHOCTh ~aHAJIM3UPOBATH TPOIECCHI, MPOTEKAIOIINEe Ha KOHTAaKTe B Yy3JaX TpPEHHUSA
METAJLTyprHYeCKOT0 000pYyIOBaHUS ¥ MPUHUMATH PEIICHHUS IO TOBLIIICHUIO UX pecypca.

2. Mecrto qucuumiannsbl B cTpykrype OOII noaroroBky cnenuajmcra

HucuummHa «OcHOBBI  TpHOOJOTHHM» BXOOUT B BAapHAaTUBHYIO 4YacTh Onoka |
00pa3oBaTenbHON TPOTPAMMBIL.

Jis  wu3ydeHWs JAMCUUIUIMHBI CTYyJIE€HTaM HEOOXOAWMBI 3HaHUs (YMEHHS, HABBIKH),
chopMHUpOBaHHBIE B pe3yJibTaTe M3ydeHHs Iukia 0a3oBeix aucuurummH bl.b.7 ®usuka, b1.5.8
Xumus

3. Komnerenuuu ody4armerocsi, popMupyemMbie B pe3yJbTaTe 0CBOCHUS AUCHHUIIMHBI U
IJIAHUPYeMble Pe3yJbTaThl 00y4eHHs:

B pesynpraTte ocBoeHHS AUCHUIUITMHBI «OCHOBBI TPUOOJIOTHH» OOYYAIOIIUKCA JTOJDKEH
001a1aTh CIETYIOIUMU KOMIETCHIIUSMH:

CTpyKTypHBII 3JIEMEHT
KOMIIETEHIIUU

OK-1 ¢nocoOHOCTHIO K aOCTPaKTHOMY MBIIIUICHUIO, AaHAJIU3Y, CUHTE3Y
3HaTh OCHOBHBIE ITOHATHUS U ONPEACTICHHUS.
METOBI aHATH3a TPHOOJIOTHUECKUX CUCTEM.
0COOEHHOCTH B3aMMOJICHCTBHSI MOBEPXHOCTEHN B Mapax TPEHHsI
YMmeTb: KOPPEKTHO BBIPAXKATh U apIYMEHTHPOBAHHO OOOCHOBHIBATH
npeJlaraéMble pereHusl.
aHaAJIM3UPOBATh PabOTy y3JI0B TPEHUS
BBIJICJIATH MPOOJIEMbI IIPH IKCIUTyaTalluH Y3JI0B TPEHUS

[Tnanupyemble pe3yabTaTbl 00y4eHUs

Bnanets: po(ecCHOHANBHBIM S3BIKOM B 0071aCTH TPUOOJIOTUH, OCHOBHBIMH
METOJIaMU PELIeHHs 33/1a4 B 00JIaCTH TPUOOIOTHH.

METOJIaMU CHHTE3a TPUOOIOTHUECKUX CUCTEM

I1K-14 CITOCOOHOCTBIO TIPUMEHSTh CTaHAAPTHBIE METOJbI pacyeTa MPU MPOSKTUPOBAHUU
MalIlH, 3JEKTPONPUBOOB, TUAPONPUBOIOB, CPEACTB THIPOIMHEBMOABTOMATUKU, CHUCTEM,
pa3IMYHBIX KOMILJIEKCOB, IPOIIECCOB, 00OPYI0BaHUS M TPOU3BOJICTBEHHBIX OOBEKTOB, JAeTanei 1
y3J10B MallTHHOCTPOEHUS

3HaTh OCHOBHBIE€ MTOHATHUS U ONPENICTICHUSI.

METO/IbI pacuéra TPUOOCUCTEM MPU MPOEKTUPOBAHUU MAIIIHH.
IIPOLIECCHI TPOTEKAIOIIUE B y3JIaX TPEHUS IPOEKTUPYEMBIX MAIllUH
YMeTs: KOPPEKTHO BBIPaXXaTh U apTyMEHTUPOBAHHO OOOCHOBBIBATD
MpeAJIaraéMble pelICHUsI.

aHAJIM3UPOBATh PAOOTY y3JI0B TPEHHSI MPU MPOEKTUPOBAHUU MAIIUH
BBLICTISITH MPOOJIEMBI ITPH SKCILTyaTallMU Y3JI0OB TPEHUs
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CTpyKTYypHBIH 2JIEMEHT
KOMIIETEHIIUU

[Tnanupyemble pe3yabTaTbl 00y4eHUs

MIPOEKTUPYEMbBIX MALLWH

Bianets:

po¢eCCHOHATIBHBIM SI3IKOM B 00J1aCTH TPUOOJIOTUU
NPUMEHHUTENBHO K MpoleccaM U 000pyJ0BaHUIO MPOU3BOJCTBEHHBIX
00BEKTOB, OCHOBHBIMU METO/IaMH pEIlIeHUs 3a/1a4 B 00JIaCTH
TPUOOJIOTHH NIPU MPOSKTUPOBAHUH MALIHH.

npuéMamMu OIIeHKH 3(PPEKTUBHOCTH IPUHUMAEMBIX PELICHUH pU
IIPOEKTUPOBAHUU MAIIMH

4. Cmpykmypa u codeprcanue OuCyunIuHbl

OO61mas TpyA0eMKOCTh AUCHUIUIMHBI cocTaBiseT 4 enunull 144 akan. 4acoB, B TOM YHCIIE:
- KOHTaKTHas paborta — 89,85 akan. yaca;
—aynuTopHas paborta — 85 yaca;

- BHeayauTopHas — 4,85 akaj. Jaca;
—caMocTosITeNbHas paboTa — 18,45 yacos;
- MOJITOTOBKA K AK3amMeHy — 35,7 akaj. Jaca

Buj camocToATe IbHOR Kox u
Bunp! yue6HOM paboTbl CTPYKT
paboThl, BKJIIOUAsA VPHBIH
CaMOCTOATEJIbHYIO 5JIeMeH
paboTy CTYZEHTOB U T
E" TPYAOEMKOCTDH (B q)opM])I TEKYIETO KOMIIET
Paszzien/Tema d gacax)* KOHTDOJIA eHIUH
JUCIUATIIIAHBI b yCIeBaeMOCTU
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1. Beenenue B 7
TPUOOIOTHIO
1.1. TepmuHONOTHS CamocrosTenpHOe OK-1,
) 15 n3ydyeHue yueOHOMH VYeraslil onpoc I1K-14,
’ JIMTEPATyPhL
1.2 Kpatkas
HCTOpHYECKas CIpaBKa CamocrosiTensHOe N
p p o YcrHbli onpoc OK-1,
0 BO3HHUKHOBEHHUH U 6 1,5 n3ydeHune yueOHou K14
pa3BUTUH JITEPATYPHI ’
TpUOOJIOTHH
1.3. Ilonsrue o 6 1,5 Brimonuenue 3amuTta nadopatopusix | OK-1,
TpUOOJIOTHYECKON MPaKTHYECKUX PadOT pabor I1K-14,
cHCTeMe, CTPOCHHE U
cTpykTypa. CoiicTBa




1.4 ®puknroHHOE
B3aMOJCHCTBHUE
TBepabIX Ter. KoHTakT
BOJIHUCTBIX U

Brmmonaenne

LIEPOXOBATHIX TEI. 7 (42U 5 1,5 71a00paTOPHBIX U 3amuTa paboT l'(I)If— _114
YcnoBus peanuzannuu MPAaKTHYECKUX PadboOT ’
Pa3JIMIHBIX BUI0B
KOHTaKTa.
1.5 Cunossle
B3aHMO/ICHCTBHS
TBepAbIX Tel BHemnee
TPEHHE U YCIOBHS €0 Beimonnenue OK-1
peanu3anuu. 6 [82U| 5 1,5 J1a00paTOPHBIX U 3amuTa padboT ,
Kospduruent tpenns MPaKTUYECKUX PaboT IK-14,
p p
Y €ro pacyer Mpu
Pa3IMYHBIX BHAAX
KOHTAKTa.
Hroro no pazgeny 12/2 OK-1,
27 " 10 | 7,5 TIK-14,
2. U3nammBanue OK-1,
TBEPIBIX TEI [1IK-14
2.1 MexaHu3m
(pHuKLLHORHOrO Brinonnenue
f{i?gif;g:gr o " 6 |52 321 | 1,5 1a00paTOPHBIX U 3amura padot l'(I)IE _114’
[1O/ITOBEPXHOCTHOTO MPaKTHYECKUX PadboT
CJIOEB.
2.2 Knaccudukanus
BUJIOB  H3HAIIMBaHHMS. CaMOCTO’ITeHBHof YV CTHBIH OIpOC OK-1,
XapakTepuCTHKH 6 1,5 n3ydyeHue yueOHOMH [IK-14,
W3HAIIMBaHUSL. JHTCPaTypRl
OK-1,
Hroro no pazgeny 12 (521|321 3 TIK-14,
3. Y31BI TpeHUS MaITuH
3.1 Knaccudukanus
y3II0B TPEHUSL. OK-1
TpeOoBanus Kk y3nam BhiHosHeHIe TpoBepka NPaKTHUECKHX | rype_y éi,
TpeHus TTOKOSL. 6 - 421 2 pabot
MIPAKTHIECKUX PabOT
TpeboBanmst K y3mam
TPEHHS C YacTHYHBIM
MTPOCKAJIb3BIBAHUEM.
3.2 TpeboBanus K
IIOABUXXHBIM
COETMHEHUSM. CaMOCTo;ITeJILHoei VerHbIi onpoc OK-1.
TpeboBanus 6 2 n3ydeHune yueOHou K14
COCTMHEHUSIM c JIHTEPATYPBI ’
rapaHTUPOBaHHBIM
HaTSATOM.
OK-1,
HToro nmo pasagery 12 421 4 K-14,




4. Cmazka u
CMa304HbBIC MaTCPUAIIBI

4.1 Bumsr  cmasku.
KugkoctHass  cMaska.
I'pannunas cMaska.
CBoiicTBa U yCIOBHUSA
pean3aIyi.

CaMoCTOsATENBHOE
n3y4yeHue yueOHOH
JIUTEPATYPBI

YcerHbli onpoc

4.2 CmazouHsble
MaTepuabl. Bunasl
CMa304YHBIX
MaTepHaoB. O6mas
XapaKTepUCTHKA
CMAa304YHbIX
MmatepuaioB. CBolicTBa
MHHEPAIbHBIX ~ Macedn
CBOHiCTBa TUIACTUYHBIX
CMa304YHBIX
MatepuanoB. CBoifcTBa
TBEPABIX CMa304HBIX
MaTepHaIOB.

CamocrosTensHoe
n3ydyeHue yueOHOMH
JIUTEPaTyPhI

VYerHsblil onpoc

OK-1,
TK-14,

OK-1,
TK-14

4.3 Meroauka BbeIOOpa
CMa304YHbIX MaTEPUAIIOB
B Y3161 TPEHUs
MEXaHHU3MOB
METaJLTypruYecKuX
MaIITHH.

321

Beinonnenue
MPaKTUIECKUX paboT

IIpoepxa
MPAKTUYIECKUX paboT

OK-1,
TK-14,

HToro no pazneny

13

321

HToro mo aucunnjinHe

51

17/6

17/6

18,45

JK3aMeH

OK-1,
MK-14




5 Odpa3oBaTesibHbIC H HHPOPMAIIHOHHBIEC TEXHOJIOTHH

Jlnst peanu3alyy NpeayCMOTPEHHBIX BUI0B yUeOHOM paboThl B KauecTBE 00pa3oBaTeIbHbIX
TEXHOJIOTMM B  MNPENOJaBaHWM  JUCHUIUIMHBL ~ «BoccTraHoBIeHHMEe  METauIyprH4ecKoro
000pYIOBaHUS» UCTIONB3YIOTCS TPAJAUIIUOHHAS U MOJIYJIbHO - KOMIETEHTHOCTHAS TEXHOJIOTHH.

[lepenaua HEOOXOAMMBIX TEOPETHMUYECKUX 3HAHUW U (OPMUPOBAHHE OCHOBHBIX
npeJCTaBiIeHu 1Mo Kypcy «BoccTaHOBIEHHE METALTYypru4eckoro o0opynoBaHUS» MPOUCXOIUT C
UCIOJIb30BaHUEM MYJIBTUMEIUHHOTO 000pYyI0BaHUS.

Jlekuu MpoXoAAT B TPAAULMOHHON (opme, B dopMme JEKIUI-KOHCYIbTAMH U JEeKIHUH-
BU3yann3anuil. Ha nexknusx-KoOHCyNbTalMsaX H3JI0KEHUE HOBOIO MaTepuana COIPOBOXKIAETCS
IIOCTAHOBKOM BOIIPOCOB M JHCKYCCHEW B IIOMCKax OTBETOB Ha JTHU BONPOCHL. Teoperndeckui
Marepuanl Ha JEKUUAX-BU3YaM3alMAX MPEICTAaBIACTCS B BHUJAE BU3YaJbHBIX MaTEepUaIOB
(I1eMOHCTpaIIMOHHBIN MaTepHai).

[Ipy npoBeneHHMH MPAKTHYECKUX 3aHATUAX HCIOJB3YIOTCS KOHTEKCTHOE OOy4YeHHEe W
IBpUCTHYECKas Oecena.

CamocrosiTenbHas paboTa CTUMYJIHPYET CTYA€HTOB B IPOLECCe TMOJATOTOBKU K
IIPAKTUYECKUM 3aHITUSIM U UTOTOBOW aTTECTALINN.

Ha cemuHapckux 3aHATHSIX HCHOJIB3YIOTCS HHTEPAKTUBHBIE (DOPMBI OOYy4YEHHS 110

CHEAYIOLIEH TEMATHKE:

e Kak n3mMeHseTcss MUKpOreOMeTpHs IIOBEPXHOCTEN IPU B3aUMOJICUCTBUM TBEPABIX TEIl
OcoGenHoctu (OpMUPOBAHHUS IIJIOLIA/Ie KOHTAKTUPOBAHUS TBEPIBIX Tell
OO6cysxaeHne pe3ysibTaToB, OJyYE€HHBIX [IPU BBIMOJIHEHUH J1a00paTOPHBIX paboT
IIpoananu3upoBaTh BO3MOXHOCTM pE€AJIM3allMM BUAOB HW3HAIIMBAHMS I KOHKPETHBIX
Y3JI0B TPEHMSI METAJLTYPTrUYeCKUX MAlIuH
Kak u3smeHseTcs: MUKpOreoMeTpHs MOBEPXHOCTEN IIPH B3aUMOJEHCTBUM TBEPBIX TEI
OcobeHHocTy GOPMHUPOBAHUS TIONIA/IeH KOHTAKTUPOBAHUS TBEPBIX TEJ
OO6cyxaeHne pe3ysbTaToB, MOJYYEHHBIX MTPH BHIIOJIHEHHH J1a00PaTOPHBIX paboT
[Ipoanann3upoBaTh BO3MOKHOCTH pE€aju3allMM BHJIOB W3HAIIMBAHMSA JUII KOHKPETHBIX
y3J10B TPEHHS METAJLTyprUueCKUX MallliH
e Bo03MOXXHOCTH pealM3aliy B y3J1aX TPEHUS Pa3INYHbIX BUJIOB CMa3Ku

6. YueGHO-MeTOIMYECKOE 00ecTiedeHHe CaMOCTOSITeTbHOI PadoThI CTY/IEHTOB
ITo mucuuminHe «OCHOBBI TPUOOJIOTHHM» HPEIYyCMOTPEHA ayIUTOpHAs U BHEAyAUTOpPHAs
caMmocTosiTeNbHast paboTa 00yJaromuXxcs.

HepequL KOHTPOJIBHBIX BOIIPOCOB IJISl NOATOTOBKH K 3K3aMEHY

W36upaTenbHbIi IEpeHoC U YCIOBUS €ro peaau3aliii.
XapaKkTepuCTUKHN U3HAIIUBAHUS.
OCOoOEHHOCTH BHEIITHETO TPEHUSI.
[TapameTpsl MIEPOXOBATOCTH U UX XAPAKTEPUCTHKA.
@pETTUHT — KOPPO3Us, CYIIIHOCTD U YCIIOBUS €€ BOSHUKHOBEHHS.
Bunpl KOHTaKkTa TPYIKXCS MOBEPXHOCTEN U UX KpaTKasl XapaKTEPUCTHKA.
OcHoBHbIE (aKTOPHI, BIUAIONINE HA MHTEHCUBHOCTh U3HALLIMBAHMUS.
KoHTypHOE naBieHne U 4TO BIUSET HA €r0 BEINYUHY.
M3HOCOCTOMKOCTD M OT YEro 3aBUCUT €ro BEJIMYUHA.
. IIpenBapuTeIbHOE CMENICHUE U YTO OHO ONPENEISCT.
. Uto u kakuM 06pa3oM BiIMsET Ha BeIMUuHy Koddduimenta Tpenus npu HHYK.
. MeTroanka nocTpoeHus1 OIOPHON KPUBOM U UTO XAPAKTEPU3YET ONOPHAs KPUBASI.
. Buzibl n3HaIIMBAaHUA U UX XapaKTEPUCTHKA.
. Yci10BUSl BOBHUKHOBEHUS a0pa3uBHOTO M3HAIIMBAHMS.
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15. YcnoBus BOSHUKHOBEHMSI aIT€3MOHHOTO N3HAIIMBAHMSL.

16. YcnoBus BO3HUKHOBEHUS! OKACIUTEIBHOTO N3HAITMBAHUS.

17. Ilnomany KOHTaKTUPOBAHMSI U X XapaKTEPUCTHKA.

18. Buibl KOHTAaKTUPOBAHUSA U UX XAPAKTEPUCTHKA.

19. YcnoBus peanusayy BHEIIHETO TPEHUS.

20. OcHOBHBIE (paKTOpPBI, BIUSIONINE HAa BeInunHy koddduunenta tpenus npu HHIIK.
21. BausHue BU1a KOHTAKTUPOBAHUS HA MHTEHCUBHOCTD M3HAILIMBAHUS.
22. BausiHue npupabOTKU Ha MHTEHCUBHOCTh M3HAIIMBAHMS.

23. BausHue Harpy3Kd Ha MHTEHCUBHOCTD M3HAIIMBAHMSL.
24.CymiecTByONIME BUIBI CMa30YHBIX MaTEPUAIOB

25. YcnoBue peanus3anyy ruipoInHaMUYECKON CMa3KH

26.YcioBue peann3aiy TiAPOCTaTHIECKON CMa3Ku

27.YcioBue peanu3aly 3JacTOrMIPOJUHAMUYECKON CMa3KH
28.YcnoBue peanusaiuy rpaHUYHON CMa3Ku

Ilepedyennb J1a00paTOpHBIX PadoT:

1. XapakTepucTuka MUKpPOT€OMETPUN TOBEPXHOCTEN

2. KOHTaKT BOJIHUCTBIX U IIEPOXOBATHIX TEI

3. B3aumopencTBue TBEPIbIX TEI.

4. XapakTepUCTUKH W3HAILINBAHUS

5. UccnenoBanne N3HOCOCTOMKOCTH BKJIAABIIIEH YHUBEPCAIBHOTO IITAH/ENS.

7 OueHOYHBIE CPEACTBA ISl POBEACHHUS IPOMEKYTOYHOM aTTeCTALUN

a) Ilnanupyemble pe3y/bTaTbl O0y4YeHHs] M OLICHOYHBbIE CPeICTBA IS IPOBEACHUS
NMPOMEKYTOYHOMN aTTeCTALMU:

CTpyKTYpHEI
. PYXTYP [Inanupyembie pe3yIbTaThl
U DJIEMEHT O1neHOYHBIC CpPeICTBa
oOydeHus
KOMIIETEHIIUNA

OK-1 cmocoOHOCTRIO K aOCTPAaKTHOMY MBITIUICHHUIO, AaHAIU3Y, CUHTE3Y

3HaTh OCHOBHbBIC TIOHATHS B Teopemuueckue éonpoci:

oNpe/ieNeHusL. 1. Bu(.).bl USHOCA U paspyuieHus nosepxHocmeil
MmeepObIX mes u Oemaiett MauiuH.

MeTo/Ibl aHaIM3a 2. Hccnedosanue cnoée nogepxHocmu Mamepuailos.

TpI/I60J'IOFI/IquKI/IX CUCTEM. 3. 3p03u0HHO€, Mexanudeckoe, ycmajlocmnoe u
a6pa3uel-toe USHAWUBAHUA.

Oco0eHHOCTH B3aUMOIEUCTBHUS . y
N 4. Memoouvl nosviuienuss UHOCOCMOUKOCMU Oemanell.

IIOBEPXHOCTEH B Iapax TPCHU 5. Ob6racmu npumenenus u 0CHOGHbIE
XapaKmepucmuKky CMA304HbIX MAMEPUALOs.

6.  MonexynsipHo-mexanuieckas meopusi mpeHus.

7. Coemecmumocmov mpubocucmem, Kpumepuu ux
COBMECMUMOCTIU.

8. Buewnee mpenue meepovix mei. [lpuuunv
B603HUKHOBEHUSL.

9. M3nawusanue, uzHOC, USHOCOCMOUKOCb.

10. OcHognbie 3aKOHOMEPHOCIMU USHAUUBAHUS.

11. Memoowt nosviwenus usnococmoiixocmu y3noe
mpeHus u 0emaneu Mauun

YMers KOPPEKTHO BBIPAXKATH U Ilepeuens 1abopamopnslx pabom.

apryMEHTHPOBAHHO

000CHOBHIBATH npeajaracMabIC

1. Xapaxmepucmuka Mukpozeomempuu HO8epXHOCmell




CrpyKkTypHBI
1 DIIEMEHT
KOMIIETCHIINH

[Tnaaupyembie pe3yabTaThl
oOydeHus

O1ieHOYHBIE CpENICTBA

pelieHus. AHaIM3UpPOBaTh
paboTy y370B TpeHUs
Boigensats npobieMsl pu
AKCIUTyaTalllH Y3JI0B TPEHUS

2. Konmaxm 801HUCMbIX U UepoX06amblx mei
3. Bzaumooeticmsue maepovix mei.

4. Xapaxmepucmuku usHawueanus

5. Hccnedosanue  usHococmouxocmu
VHUBEPCANbHO20 WNUHOEA.

BKIAObILLEN

Bnangets

po¢eCcCHOHATBHBIM SI3BIKOM B
o0yacT TpuOOJIOTHH,
OCHOBHBIMH METOJAMHU PELICHUS
3aja4 oOjacTu TpUOOJIOTUH.
Meronamu cuHTe3a
TPUOOJIOTUYECKUX CUCTEM

Hepellel-lb KOHMPOJbHbIX 60NPOCO6 07151 NOO2OMOBKU K
IK3AMEHY

1. Ocobennocmu gueune2o mpeHus.

2. IHapamempor wepoxosamocmu u ux
Xapakmepucmuxa.

3. Dpemmunz — KOppo3usl, CYWHOCMb U YCI08Us
€€ 603HUKHOGEHUS.

4. Buowvr konmaxma mpywuxcsa nogepxnocmelii u
Ux Kpamkas Xapaxmepucmuxd.

5. OcHogHble hakmopul, enusowue Ha
UHMEHCUBHOCb USHAUUUBAHU.

6. Koumypnoe oaenenue u umo énusem na e2o
6ENUUUHY.

7. H3znococmoiikocmsb u om 4e2o 3a8ucum e2o
6eUNUHA.

8. IIpeosapumenvhoe cmewjeHue u 4mo oHo
onpedensem.

9. Ymo u kaxum obpasom enusem Ha 6eTUdUHy
ko2 Puyuenma mpenus npu HHYK.

10. Memoouxa nocmpoenus onoproii kpueoii u
umo xapaxkmepusyem OnOPHAs KPUGASL.

I1K-14

CIIOCOOHOCTBIO IPUMEHATH CTaHIAPTHBIE METO/IbI pacueTa Mpu IPOEKTUPOBAHUU

MAILIWH, 3JIEKTPOIPUBOJIOB, THIPONPUBOJOB, CPEACTB T'HIPOITHEBMOABTOMATHKH, CUCTEM,
Pa3IUYHBIX KOMILUIEKCOB, IMPOIIECCOB, 00OPYAOBaHUS U MPOU3BOICTBEHHBIX O0BEKTOB, JIETAICH U
Y3JIOB MallTMHOCTPOCHUS

3HaThb OCHOBHBIE TTOHATHS U Teopemuueckue 60npocui:
orpexenenns. Metoxsl pacuéra 1. Buowl uznoca u pazpyutenus nogepxuocmetl
meépovix men u demaneti Maulum.
TpUOOCHUCTEM TIPHU 2 Hecreo .
. ccnedosanue coée NOBEPXHOCMU MAMEPUATIO8.
HPOCKTUPOBAHNH MAIINH. 3. Oposuonnoe, mexanuueckoe, ycmaiocmuoe u
HpOI_[eCCH IMPOTCKAIIHEC B abpaszusnoe UsHAUMUBAHU.
y371aX TPEHUS MTPOEKTUPYEMBIX 4. Memoowvt nosviuieHUst UZHOCOCMOUKOCMU Oemaiel.
MAIIIH 5. Obnacmu npumeHeHus U OCHOBHbLE
XaApaKmepucmuKy CMAa30uHbLX MAMepUaios.
6. Monexynaprno-mexanuueckas meopusi mpeHusl.
7. Cosemecmumocms mpubocucmem, Kpumepuu ux
COBMECTNUMOCTIU.
8. Buewnee mpenue meepovix men. Ilpuuumvi
603HUKHOBEHUS.
9.  Ms3nawuearue, uzHOC, USHOCOCMOUKOCMb.
10. OcHogHble 3aKOHOMEPHOCIU USHAUUBAHUSL.
11. Memoou: nogviuenus uznococmoiikocmu y3noe
mpenus u demanet MauiuH
VYMmers KOPPEKTHO BBIPAXKATh u | Ilepeuens nabopamopnoix pabom:
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CrpyKkTypHBI
1 DIIEMEHT
KOMIIETCHIINH

[Tnaaupyembie pe3yabTaThl
oOydeHus

O1ieHOYHBIE CpENICTBA

apryMEHTHPOBAaHHO
00OCHOBBIBAaTh  IpejaaracMble
peleHus. AHanu3upoBaThb
paboTy  y3/I0B TpeHUS IpHU
IIPOEKTUPOBAHUN MalluH
Briaensats poOIeMbl pu
JKCIUTyaTalll  y3JI0B  TPEHUS
IIPOEKTHUPYEMBIX MAIINH

1. Xapaxmepucmuxa muxpozeomempuu nogepxHocmeri
2. Konmaxkm 80IHUCIbIX U WEPOX08AMbBLX el

3. Bzaumooeticmeue meepovlx mei.

4. Xapaxmepucmuku usHauueanus

5. Hccnedosanue  usznococmoiikocmu
VHUBEPCANLHO20 WNUHOEIAL.

6KIA0bIUET

Bnazers

MPO(ECCHOHAIBHBIM SI3BIKOM B
o0yacTu TpuOOIOTHH
MPUMEHUTEIBHO K IIpoLeccam 1
000pyTI0BaHUIO
MIPOU3BOJCTBEHHBIX OOHEKTOB,
OCHOBHBIMH METOJIaMU PEIICHUS
3aJa4 B 00JIaCTH TPUOOIOTHH
[IPH MPOCKTHPOBAHUH MAIITUH.
[Tpuémamu oueHku

3¢ (HEKTUBHOCTH MPUHUMACMBIX
pelIeHUH TP MTPOSKTUPOBAHUH
MaIIiH

Ilepeuenv KoHMpobHLIX 60NPOCO8 O/ NOO20MOBKU K
IK3AMEHY

1. Ocobennocmu gneuire2o mpenus.

2. Hapamempwl wepoxosamocmu u ux
Xapakmepucmuxa.

3. @pemmune — KOppo3UsA, CYHOCTb U YCILOGUS €€
603HUKHOBEHUSL.

4. Buowl konmaxma mpywuxcs nogepxHocmei u ux
Kpamias Xapaxmepucmuxa.

5. OcHosnvie paxmopwi, énusirougue Ha
UHMEHCUBHOCb USHAUUUBAHUSL.

6. Kommypnoe 0asnenue u umo 6iusiem Ha e2o

BENIUUUHY.

7. H3znococmotikocmv u om ue2o 3a8Ucum e2o
BEUYUHA.

8. Ilpeosapumenvroe cmeujenue u 4mo OHO
onpeoensiem.

9. Ymo u kakum oopazom enuaem Ha eNUUUHY
ko3¢ uyuenma mpenus npu HHYK.
10.

Memoouxa nocmpoenust ONOPHOU KPUBOU U 4mo
Xapaxmepu3zyem ONnOPHAsL KPUGASL.

0) Ilopsanoxk mnpoBeaeHHsl NPOMEKYTOYHOH AaTTecTAllMM, MOKAa3aTeJd W KPUTEPHH

OICHUBAHUA:
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[IpomexyTounass arTecTamusi MO AUCHUIUIMHE «BOCCTaHOBJIEHHE METALTypPTrUYECKOro
000pyIOBaHUs» BKJIIOYAET TEOPETHUECKHE BOIPOCHI, MO3BOJISIONINE OICHUTh YPOBEHBb YCBOCHUS
0o0ydJaronMMuUCsl 3HaHWM, W TPAKTHYECKUE 3aJaHUsl, BBISABJISIONINE CTETICHh C(OPMHUPOBAHHOCTH
YMEHUW W BJIQJCHHWH, TPOBOAUTCA B (opMe OHK3amMeHa. ODK3aMEeH 10 JaHHOW JHUCIMIUINHE
MPOBOAMTCA B YCTHOH (hopMe MO SK3aMEHAIMOHHBIM OWIeTaM, KaKIblii M3 KOTOPBIX BKIIOYAET 2

TCOPCTUUCCKHX BOIIpOCA.
IToxa3zaTenu u KPUTEPHUHA OLICHUBAHUA IK3aMeHa:

— Ha OIEHKY «OTIHYHO» (5 6amioB) — oOyyarouuiicss 1eMOHCTPUPYET BBICOKUH YPOBEHD
c(hOpMUPOBAHHOCTH KOMITETEHIIH, BCECTOPOHHEE, CUCTEMAaTHUECKOE U IITy0OKOe 3HaHHE y4eOHOTro
Marepuana, CBOOOJHO BBIMOMHIET NPAKTUUYECKUE 3aJaHMs, CBOOOJHO OINEpPUPYET 3HAHUSMU,

YMEHUAMU, TIPUMCHACT UX B CUTyallUAX TOBBITIIEHHON CIIOKHOCTH.

— Ha OIIGHKY «Xxoporio» (4 Oamna) — oOydaromuics AEMOHCTPUPYET CPeIHHI ypOBEHb
c(OPMUPOBAHHOCTH KOMIIETCHIIMI: OCHOBHBIC 3HaHHWS, YMEHHUS OCBOCHBI, HO JIOMYCKaIOTCA
HE3HAUUTENbHBIC ONIMOKH, HETOYHOCTH, 3aTPYJAHEHHS MPU aHAIUTUUECKUX OMepalusX, MepeHoce

3HAHUU U YMeHI/Iﬁ Ha HOBBIC, HCCTAHJAPTHBIC CUTyalluu.

— Ha OLICHKY «YJOBJIETBOPUTEIBHO» (3 Oaia) — oOydaromuiicss AeMOHCTPUPYET MOPOTOBBIi
YPOBEHb C(POPMHUPOBAHHOCTH KOMIIETEHIMH: B XO0Ji¢ KOHTPOJBHBIX MEPONPUSATHHA JOIMYCKAIOTCS
OmMOKH, TPOSIBIISIETCSI OTCYTCTBHE OTHENBHBIX 3HAHWW, YMEHHH, HaBBIKOB, OOYyYaroIuiics
UCIBITHIBACT 3HAUMTENbHBIE 3aTPYJHEHMs MPU ONEPUPOBAHUHM 3HAHUSAMHU M YMEHHUSIMU IpPU UX

MEPCHOCC Ha HOBLIC CUTYyallUH.

— Ha OLIEHKY «HEYJOBIETBOPUTENHHO» (2 Oamna) — oOydaromuiicss AeMOHCTPUPYET 3HAHUS
He Oomee 20% TEOPETHYECKOTO MaTepualia, JOMYyCKaeT CYIICCTBCHHBIC OINMMOKUA, HE MOXKET

IMOKAa3aTh MHTCJUICKTYaJIbHbIC HABBIKU PCIICHUA ITPOCTHIX 3a1a4.

— Ha OIICHKY «HEyJIOBieTBOpUTenbHO» (1 Oamn) — oOydaromuiicss HE MOXET I0Kas3aTh
3HaHHS Ha YpPOBHE BOCIPOM3BEIACHHS W OOBACHEHUS HH(OpMAIMH, HE MOXET TMOKa3aTh

HWHTCJIICKTYAJIbHBIC HABBIKW PCIICHUS MPOCTHIX 3aJay.
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8 YueOHo-MeToqu4ueckoe U MHGpOpPMAaLHMOHHOE 0O0ecnedeHue AU CHUIIIMHbBI

a) OcHoBHas JIMTEparypa

1.

Kupkun, 10. B. DkcriepuMeHTaTBHBIC HCCIICIOBAHUS y3JIOB TPCHUS JIMHUH TIPUBOA BAJIKOB
JUCTONPOKATHBIX cTaHOB: yuyeOHoe mocobue / F0. B. Kupkun ; MI'TY. - Maruutoropck:
MI'TY, 2018. - 1 sanektpos. ont. nuck (CD-ROM). — URL: https://magtu.informsystema.ru/
uploader/fileUpload?name=3719.pdf&show=dcatalogues/1/1527678/3719.pdf&view=true
(mata obpamenus: 09.10.2019). - MakpooOBeKT. - TEKCT : TEKTPOHHBIHA.

0) /lonoJHUTEJIbHAS JINTEpaTypa

1.

1.

Kupxun, 0. B. OcnoBbl Tpubonoruu : npaktukym / }O. B. Kupkun ; MI'TY. -
Marnutoropck : MI'TVY, 2018. - 51 c. : un., Tabi., cxemsl. - ISBN 978-5-9967-1164-2. —
URL: https://magtu.informsystema.ru/uploader/fileUpload?

name=3642.pdf&show=dcatalogues/1/1524717/3642.pdf&view=true (maTta oOpaieHus;:
04.10.2019). - MakpooOBeKT. - TeKCT : 37eKTPOHHBIN.

. XKupkun, 0. B. OcHOBBI Teopuu TpEeHHS W HM3HAIIUBAaHMS (OCHOBBI TPUOOTEXHUKH) :

yuebHoe mocobue / 0. B. XKupkun. - 2-e uza., moaror. mo med. u3n. 2007 r. -
Marnutoropck : MITY, 2011. - 1 onsnexrpon. ont. muck (CD-ROM). - URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=985.pdf&show=dcatalogues/
1/1119119/985.pdf&view=true (mata obpamenus: 04.10.2019). - MakpooObekT. - TekcT :

3J€KTPOHHBIN. .

B) MeToauyeckne yKa3aHus 1151 CTY/IEHTOB:
Kupkun, 10. B. HanexxHOCTh METaJUTYypriuuecKuX MamuH : yaeoHoe mocobue / FO. B.

Kupkun ; MI'TY. - [2-e u3a., noarot. no nedy. uzg. 2016 r.]. - Marauroropck : MI'TY,
2018. - 1 anektpon. onT. auck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload7name=3517.pdf&show=dcatalogues/
1/1514337/3517.pdf&view=true_ (mata o6pamenus: 04.10.2019). - MakpooOnexT. - Tekcr :
3JIEKTPOHHBIN.

r) [IlporpammHoe o0ecnieuenue u UHTEepHeT-pecypcehbl:

HepequL IIporpaMMHOro obecneucHuUs HCO6XOJII/IMOFO IOpu MH3YUYCHHUU JUCHUIIINHBI

MMPEACTaBJICH HUIKC B BUJIC Ta6J'II/II_ILI.

Haumenosanue [10 Ne noroBopa Cpox aeicTBUS JUIEH3UN
. J-757-17 ot 27.06.2017 27.07.2018
MS Windows 7 J1-1227 ot 08.10.2018 11.10.2021
MS Office 2007 Ne 135 ot 17.09.2007 OeccpodHo
FAR Maneger CBOOOTHO pacpoCTpaHsIeMoe OeccpodHo
7-Zip CBOOOTHO pacpoCTpaHsIeMoe OeccpodHo
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https://magtu.informsystema.ru/uploader/fileUpload?name=3719.pdf&show=dcatalogues/1/1527678/3719.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3719.pdf&show=dcatalogues/1/1527678/3719.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3517.pdf&show=dcatalogues/1/1514337/3517.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3517.pdf&show=dcatalogues/1/1514337/3517.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=985.pdf&show=dcatalogues/1/1119119/985.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=985.pdf&show=dcatalogues/1/1119119/985.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3642.pdf&show=dcatalogues/1/1524717/3642.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3642.pdf&show=dcatalogues/1/1524717/3642.pdf&view=true

Ilepeuenb HeoOxoauMbIX UHTEpHET-pecypcoB:

1. HaumonaneHas WH(QOpMAIMOHHO-aHAJIUTHYECKass CHCTeMa — POCCHHCKMIA WHIEKC
HayuyHoro uutuposanus (PUHLI). — URL: https://elibrary.ru/

2. Ilouckomass cuctema Axagemumss  Google (Google Scholar). —  URL:
https://scholar.google.com/

3. UndopmanmonHas cuctema — EquHoe okHO JocTyna K MH(OPMAalMOHHBIM pecypcaM. —
URL: http://window.edu.ru/

4. depepanbHOE TOCYNApCTBEHHOE OIOKETHOE YyupekaeHne «DenepanbHblii WHCTUTYT
npoMblIlIeHHON coocTtBeHHOCTH». — URL: https://www fips.ru/

5. O6pazoBarensHbiit noptan @PI'BOY BITO «MI'TY um. I'U. HocoBax» http://Ims.magtu.ru

9. MaTrepuaibHO-TeXHU4YECKOe o0ecredeHne I CHUIITTUHbI

MaTepI/IaJIBHO-TCXHI/I‘-IGCKOC obecrieucHue JUCHUIITIMHBI BKIIFOYACT:

Tun u Ha3BaHUE AYIUTOPUH OcHallenue ayiuTopum
Y4eOHble ayIUTOPHH AJISl IPOBEICHUS 3aHATHI MynbTUMEANIHBIE CPEACTBA XPAHEHUS, IIEpEaun U
JEKIIMOHHOI 0 THUMA IpeICTaBICHUS HHPOPMAIHU

JlabopaTopHbIe YCTaHOBKH, U3MEPHUTEIILHBIE TPHOOPHI U
HHCTPYMEHTHI [Tl BBIMOJIHEHHS Ta00paTOpHBIX padoT: —
[Mpodunomerp Mitutoyo Surftest SJ-210. — Ycranoka no
YueOHast ayIUTOpHUs IS IPOBEACHUS WCCIIeIOBAaHUIO BEMMUMHBI Kod(hduiinenta Tpeauss TMM-
nabopaTOpHBIX paboT 32A. — Mamuna Apuapia. — I3MepuTenbHBI HHCTPYMEHT
(MHKpOMETp, IITAaHTeHIMPKYJI). — MaKeT 3arpy304HOTO
YCTpOICTBa TOMEHHOM Neun. — MakeT KOHYCHOM
JpoOmIIKH. — MakeT yyacTka pa3JIMBKH YyT'yHa.

Y4eOHbIe ayAUTOPHUH IS IPOBEICHHUS
MPAKTUYECKUX 3aHSATHH, TPYIIIOBBIX U
WHIAUBUAYAIBHBIX KOHCYIbTAIUH, TEKYIIIETO
KOHTPOJISI ¥ IPOMEXYTOYHOHN aTTeCTAIlHI

Jlocka, MynbTUMeTUIHBII IPOEKTOP, SIKPaH

[lepconanpubpie KOMIBIOTEPHI ¢ TakeToM MS Office,

[TomenieHns A caMOCTOATEIEHOM PadOTHI BBIXOJIOM B HHTEPHET H C JIOCTYIIOM B AJICKTPOHHYIO

00y4JaroIuxcs HH(POPMAIMOHHYI0-00Pa30BaATELHYIO CPEIY
YHHUBEpPCHUTETA

IMomenienue myist xpaneHus U npodunakTndeckoro | CTeutaxku A XpaHCHHs yueOHO-HATIISIIHBIX TOCOOUI 1

obcykuBaHus yaeOHOT0 000pyA0BaHUS y4eOHO-METOMYECKON IOKYMEHTAIINH.

JleKuMOHHBIN 3aJ, 00OPYIOBaHHBIA COBPEMEHHON MPE3EHTAMOHHON TEXHHKOH (MPOEKTOp, JKpaH,
HOYTOYK).

KommbproTepHbIe KIIAcChl, 000pYIOBaHHBIE COBPEMEHHONW TEXHHUKOW U MEOENbIO IS MPOBEICHHS
MPaKTUUECKUX 3aHATHH. KoMmbloTepbl OOBEAMHEHBI B JIOKAIBHYIO CETh C BBIXOZOM B HMHTepHEeT u
ANEKTPOHHYI0 HHHOPMAIIMOHHO-00Pa30BaTENIbHYIO CPEly YHUBEPCHUTETA.
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	Дисциплина «Основы трибологии» входит в вариативную часть блока 1 образовательной программы.
	Для изучения дисциплины студентам необходимы знания (умения, навыки), сформированные в результате изучения цикла базовых дисциплин Б1.Б.7 Физика, Б1.Б.8 Химия
	Промежуточная аттестация по дисциплине «Восстановление металлургического оборудования» включает теоретические вопросы, позволяющие оценить уровень усвоения обучающимися знаний, и практические задания, выявляющие степень сформированности умений и владений, проводится в форме экзамена. Экзамен по данной дисциплине проводится в устной форме по экзаменационным билетам, каждый из которых включает 2 теоретических вопроса.
	Показатели и критерии оценивания экзамена:
	– на оценку «отлично» (5 баллов) – обучающийся демонстрирует высокий уровень сформированности компетенций, всестороннее, систематическое и глубокое знание учебного материала, свободно выполняет практические задания, свободно оперирует знаниями, умениями, применяет их в ситуациях повышенной сложности.
	– на оценку «хорошо» (4 балла) – обучающийся демонстрирует средний уровень сформированности компетенций: основные знания, умения освоены, но допускаются незначительные ошибки, неточности, затруднения при аналитических операциях, переносе знаний и умений на новые, нестандартные ситуации.
	– на оценку «удовлетворительно» (3 балла) – обучающийся демонстрирует пороговый уровень сформированности компетенций: в ходе контрольных мероприятий допускаются ошибки, проявляется отсутствие отдельных знаний, умений, навыков, обучающийся испытывает значительные затруднения при оперировании знаниями и умениями при их переносе на новые ситуации.
	– на оценку «неудовлетворительно» (2 балла) – обучающийся демонстрирует знания не более 20% теоретического материала, допускает существенные ошибки, не может показать интеллектуальные навыки решения простых задач.
	– на оценку «неудовлетворительно» (1 балл) – обучающийся не может показать знания на уровне воспроизведения и объяснения информации, не может показать интеллектуальные навыки решения простых задач.
	5. Образовательный портал ФГБОУ ВПО «МГТУ им. Г.И. Носова» http://lms.magtu.ru

