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1. llesu u 3212494 AU CIUILIHHBI

I'mobGanpHas 3amadeii TUCIUTUIMHBL "MarepuanoBenenne" 3aKirodaeTcs B OPMUPOBAHHUH
HAY4YHO-UCCJIEI0BATEIbCKOTO MUPOBO33PEHHUS Y CTYJICHTOB 0aKaIaBpOB, a TAKKE B
MOJITOTOBKE TPAMOTHOTO CIENHUAIINCTA, YMEIOIIEr0 CAMOCTOATENbHO TyMaTh, 3HAIOIIETO
COBPEMEHHbIC TCHJICHIIUU Pa3BUTHUSI METAUIMUECKUX MAaTEPUAJIOB, YMEIOIIEro padoTaTh Ha
COBPEMEHHOM 00O0pY0OBAaHUHU, ITO3BOJISIONIEM OMPEACIIUTh KAY€CTBO METAJIIONPOAYKIIUUA U
MPOU3BOUTH ANEMEHTAPHBIE HHKEHEPHO-TEXHUUYECKHUE PacyeThl. 3HAIOIIETO
KOHBIOHKTYPY II€H U CIIPpOCa Ha METANIMYECKHUE MaTepualbl (UyTyHbl, CTAlU U CILJIaBbl).
CnocoOHOT0 OCYIIECTBIATh MPABUIBLHBIN MTOA00P MaTepHUAIIOB C TOUKH 3PECHUS
NOTPEOUTEIILCKUX CBOMCTB M CTOMMOCTH JJIsl KOHKPETHOTO TUIIa u3aenuil. B pesynbrare
YCBOCHUSA NUCHUIUIMHBI "MatepuanoBe/ieHue" BbIITYCKHUK JTOJDKEH UMETh MTPECTABICHUE
0 MEJISIX | 3a7]auaX OCHOBHBIX Pa3/IesIOB MpeIMeTa — YMETh BRIOUPATh 1 BBITTOIHATH
HanOoJIee MHUPOKO MPUMEHSIEMbIC HCTIBITAHUS MaTepHaIoB U pad0TaTh ¢ OCHOBHBIMHU
UCTIIBITATeTLHBIMU PUOOPAMH, MAIIMHAMH U UCCIIETOBATEIIHCKAM 000PYIOBaHUEM JIJIs
obecrieueHus 3(HEKTHBHOTO KOHTPOJISI KAY€CTBA MCTIOIB3YEMBIX MAaTEPUAIOB U TOTOBBIX
XyJI0’)K€CTBEHHO-TTPOMBIIILJICHHBIX U3IETTUH.

Kparkoe conep:xanue 1uciUNJIMHBI

Tema 1.Ponps marepuana B SKCIUTyaTaIluu U3EIIHAMA, IPUHITUIIBI BRIOOPA U WCIIOJIH30BAHUS
MarepuanoB. Kpucramnusanus paciiiaBoB. TEHAEHINH Pa3BUTHS MAIUHOCTPOUTEIBHBIX
MarepuanoB. CoBpeMEeHHasl OpraHU3alys pa3BUTUS HAYKU MaTEPUATIOBENCHUS U TPAKTUKA
B 007acTH MalmMHOCTpoeHus. Kpucramiueckoe ctpoenne MetayioB. Tema 2./luarpamMmmbl
COCTOSIHUS, TUIIBI CTPYKTYp MaTepuaiioB; (ha30Bble MpeBpallleHus B cruiaBax. J(uarpamma
COCTOSIHUA U (POpMUPOBAHUE CTPYKTYPHI CIJIABOB IIPU KpUcTau3auuu. {uarpamma
xene3o-yrniepoa. da3pl B METAIUIMYECKUX CIulaBax. Tema 3.Buibl 4yryHOB, UX
xapakrepuctuka. Buabl uyryHoB. CTpyKTypa U yCIOBHUS MOIyYeHHUs OI0ro
(0TOENnE€HHOTO), Ceporo, MOJIOBUHYATOTO, KOBKOTO U MOIU(DHUIIMPOBAHHOTO YYT'YHOB.
BrnusiHMe XMMHYECKOrO COCTAaBa U CKOPOCTU OXJIAXKJICHUS HA CTPYKTYpPY uyryHa. Tema

4. Knaccudukamnus marepuaio. Kimaccudukanus craneit u cruiaBoB. MapkupoBka.
Krnaccudukanus cranei mo XMMHUUYECKOMY COCTaBY, CTPYKType, Ha3Hau€HUI0, CIIOCO0y
packucieHus, kKadecTBy. Tema 5.Mexanndeckue u GU3NIECKUE CBOWCTBA, X 3HAUCHUE
IIPU DKCIUTYyaTaluy U3IEJINN, CTAaHIAPTHBIE UCIIBITAHUSI, CBOMCTBA, KaK IIOKa3aTelIn
KadecTBa. MeTonbl ONpenesIeHUs] MEXaHUYECKUX XapaKTepUCTUK. OCHOBHBIE BUBI
MEXaHUYECKUX UCIIBITAHUI U CIATOYHBIE XapAKTEPUCTUKH Npokara. Tema 6.HazHaueHnue u
BH/JIBI MAKPOCKOITMYECKOro aHanu3a. CyIHOCTh U 33J1a4l MAaKPOCKOIIMYECKOTO aHAJIN3A.
MeTtozbl BbIpe3a, U3rOTOBJICHUS U TpaBieHus: 00pa3oB. Buasl Makpo- nedexToB.
Meronnka npoBeIEHUS MaKPOCKOIMYECKOTO aHAIN3a M0 BbISIBICHUIO JINKBALIUK CEPBI U
docdopa. Tema 7.HazHaueHue u BUIbI MUKPOCKOIIMYECKOTO aHanu3a. CylHOCTb U 3a/1a4uu
MHUKPOCKOITMYECKOTO aHan3a. XapakTepUCTHKA METaUIOrpapuueCcKoro BEpTUKAIBLHOTO
MUKpPOCKOIa (ONTUYECKHUE CUCTEMBI U YCcTpoicTBO) Ha mpuMepe EC METAM PB-21, 23,
MUM-7, MUM-6. Tema 8.Bnusinue JIeTHpOBaHUS U HEMETAIUIMYECKUX BKIIFOUCHHUI Ha
CBOMCTBA CTaJIU. XapaKTEPUCTHUKA JIETUPYIOLIMUX 3JIEMEHTOB. BiausHuE nerupyrommx
AIIEMEHTOB Ha MPEBPAIICHUS NIPH OXJIAXKICHUH, KapOua000pa3oBaHue, MPEeBPaLICHHS TPU
ornycke. Hemerannuueckue BkiatoueHus B ctanu. Tema 9.CriaBel CUCTEMBI JKeJe30-
yrepon. KoHCTpyKimoHHbIe cTanu. XapakTepUCTUKa CTPOUTENIBHBIX, apMaTypPHBIX
KOHCTPYKLMOHHBIX cTanel. MexaHnueckue cBOMCTBA. BiMsiHue CTpyKTyphl 1
JIETUPYIOIIMX JIEMEHTOB HAa CBAPUBAEMOCTh U MeX. cBoMcTBa. Tema 10



JMHcTpyMeHTanbHbIe cTanu. HeTennocToilkue ctany A pexyIiero 1 MEpUTEIbHOIO
uHcTpyMmeHTa. [lonmmnaunkoBas craib. beicTpopexyine cranu. BausHue temneparypsl
Pa3JIMBKU, MACCHI CIIMTKOB, HEMETAJUIMYECKUX BKIIOYEHUN Ha CTOMKOCTh HHCTPYMEHTA U
nonmunankoB. Tema 11.Koppo3noHHocTOliKHE (HEPKABEIOIINE) CTANIN U CILIABBI.
Hepikagetomue cranu: ¢peppuTHbIe, MApTEHCUTHBIE, aycTeHUTHBIE. COCTaBBI,
TEpMOOOpabOTKa M CBI3b cO cBoiicTBamMu. Tema 12.2KapocToiikue u »apornpoyHbIe CTAIN U
craBbl. [lonsaTre )xapocronkocTs. XKapocroiikue cruiasel. [IoHITHE KapOIPOYHOCTD.
JKaponpounsie crutaBel. OLIeHKA )KapONPOYHBIX CBOMCTB. BiMsiHue cTpyKTyphI M cOCTaBa
Ha xaponpoyHocTh. Tema 13.CruiaBel IBETHBIX METAJUIOB. [[BeTHBIE MeTAILIBI (ATFOMUHUIMA

WJIW JIETKUH MeTasll 0COO0M IIEHHOCTH, ME/Ib

- MPUMaJIOHHA cpeaun MeTaiuioB). Mcropus

oTKpbITUsA. CIocoOBI Mpon3BoicTBa. OCHOBHBIE IOTPEOUTEIIBCKUE XapaKTEPUCTUKH
amromMuHus. Chepbl MPeMMyIeCTBEHHOTO MoTpebnenus. Kiaccel 1 MapKu aTlOMUHHUEBBIX
crutaBoB. Tema 14. [ToponikoBbie, KOMITO3UIIMOHHBIE, aMOP(HBIE MaTepUaJIbI.
XapakTepuCcTHKa U3EIUI U3 TOPOIIKOBBIX MAaTEPUAJIOB: YCIOBUS pabOThI, CTPYKTYpa,
cBoiicTBa. Knaccudukaiys CHHTETHUECKUX ITOPOIIKOB, 000CHOBaHUE BbIOOpa MaTrepuaia
it mponutku. Tema 15.Hemertannnueckue marepuansl. Knaccuduxarms
HEMETaJUTMYeCKuX MarepuanoB. [ImacTuyeckue Macchl (MOTUMEPHI), HETIOSIPHBIE U
MOJISIPHBIE TEPMOTUIACTUYHBIC IJIACTMACCHI, TEPMOCTONKHE TUIACTUKH, TEPMOILUIACTHI C
HATIOJTHUTEISIMU. PE3MHOBBIE MaTepuabl, PpE3UHBI OOIIETO U CTICIIHATHHOTO Ha3HAYCHUSI.
Krnesmue MaTepuaiibl, KOHCTPYKITMOHHBIE CMOJISTHBIE U Pe3WHOBBIC KileH. JIakokpacodHbIe
Matepuaisl. J[peBecHbie MaTepuansl. Heopranndeckue Marepuaibl, HEOPraHUIECKOE
CTEKJIO, CUTAJUTBI (CTEKJIOKPUCTAIUTMUECKIE MaTeprabl), KepaMHUIECKUE MaTEPHUAIIBL.

2. Komnerenuun odyuyawuerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS

JTUCIHUIIINHBI

[Tnanupyemble pe3yabTaThl OCBOCHUS
OIT BO (xomneTeHuun)

HnaHpreMHe PE3YIbTAThL
O6yT~ICHI/I$I IO JUCHUITIIINHE

OIIK-1 CnocobeH npuMeHsTh COBPEMEHHBIE
HKOJIOTUYHBIE U 0€30TIaCHBIE METO/IBI
PalMOHAIBHOTO UCIIOJIB30BAHUS CHIPEBBIX U
HHEPTEeTHYECKHUX PECYPCOB B MALTHHOCTPOCHHH

3HAET: YKOJIOTUYHBIC U 0€30MacHbIC METO/bI
pPaIMOHATBFHOTO UCIIONB30BAHUS TPUMEHEHUS
COBPEMEHHBIX ChIPHEBBIX PECYPCOB B
MaITHHOCTPOUTEIILHBIX POU3BOICTBAX.

'YMeeT: BRIOMpaTh OCHOBHEIE M BCIIOMOTaTeIbHBIC
MaTEPHAJIBI I U3TOTOBJICHUS WX U3CITHIA
BEIOMpATh COBPEMEHHBIE METO/IbI pa3paboTKH
MaJIOOTXO/IHBIX, SHEProcOeperarmmx u
HKOJIOTUYECKH YUCTHIX MAIIMHOCTPOUTEIbHBIX
TEXHOJIOTHH.

MeeT pakTUYECKUI OIIBIT: PAaMOHAIBHOTO
BBIOOpPA OCHOBHBIX M BCIIOMOTATEIBHBIX MaTEPHUAJIOB
1J1s1 U3TOTOBJICHUSI U3/ICJIUNA B MAILIMHOCTPOCHUH.

ITK-1 Criocoben ocBauBaTh Ha MPAKTHKE U
COBEPULICHCTBOBATH TEXHOJIOTUH, CHCTEMBI 1
CpeACTBa MALIMHOCTPOUTEIBHBIX IPOU3BOACTB,
y4acTBOBAaTh B pa3pabOTKe U BHEAPCHUU
OINTUMAJIBHBIX TEXHOJOTHH N3TrOTOBJICHUS
MAaIIMHOCTPOUTEIBHBIX U3/ICIIH, BHITIOIHATD
MEpONPUATHS 110 BEIOOPY U 3(h(HEeKTUBHOMY
UCTIONIb30BAaHHIO MAaTEpUaIOB, 000PYIOBaHUS,
MHCTPYMEHTOB, TEXHOJIOTHUECKONH OCHACTKH,
CPEICTB JUArHOCTHUKH, aBTOMATH3aLUH, AJITOPUTMOB
Y IIPOrpaMM BbIOOpA U PacueToB apaMeTPOB

3naeT: CTpYKTypy U OCHOBHBIE (PU3HKO-
MeXaHUYEeCKUE XapaKTEPUCTUKHU METaJUIMYECKUX
MarepuasoB; 00JIACTH MPUMEHEHHS COBPEMEHHBIX
KOHCTPYKIIMOHHBIX MaTepHaiOB JJIsl H3TOTOBJICHUS
MAaIIMHOCTPOUTENBHBIX U3EIUN

'Ymeet: [Ipon3BoauTh TOUCK U pabOTaTh C
COBPEMEHHOM HAy4YHO-TEXHUYECKOU JTUTEPATYPON
HmMeeT nmpakTHUeCKUil OnbIT: BiageHns OCHOBHBIMHU
TEOPETUUECKUMU TIOJI0KEHUAMU TEPMUYECKON
00pabOTKU M OCHOBHBIMH BHJIAMH TEPMUYECKUX
00paboTOK, 3HaHUs cep UX NPUMEHEHUs, U




TCXHOJIOTMYCCKUX IMPOLCCCOB IJId UX pCaIn3alun

MCIIOJIb3yEMOT0 JUUIS 3TUX LieJIel 000pyI0BaHUS

[T1K-7 CniocoGeH mpruHUMAaTh y4acTHe B pa3padoTKe
MIPOEKTOB CPEJICTB TEXHOIOTUYECKOTO OCHAIICHHUS
MAaIIMHOCTPOUTEIBHBIX POU3BOJCTB C YUETOM
TEXHOJIOTUUECKUX, KOHCTPYKTOPCKHX,
AKCIUTYaTallMOHHBIX, SCTETHUECKUX, IKOHOMUYECKHUX
U yNPaBIEHYECKUX IMAPAMETPOB, B TOM YHUCJIE C
UCIIOJb30BaHUEM COBPEMEHHBIX HMH(POPMALIMOHHBIX
TEXHOJIOTHI, AJITOPUTMOB U TIPOTPaMM BBIOOpa U
pacyeToB MapaMeTpoB, a TAK)KE yU4acTBOBAThH B
MEPOIPHUATHSIX 110 () (HEKTHBHOMY HCITOIE30BAHUIO
MarepuanoB, 000pyAOBaHUs, THCTPYMEHTOB,
TEXHOJIOTUYECKON OCHACTKHU.

3HaeT: PU3NYECKYIO CYLITHOCTD SIBJICHU,
MIPOUCXOASAIINX B KOHCTPYKIIMOHHBIX Marepuaax B
YCJIOBUSIX IIPOM3BOACTBA U DKCILTyaTaluu
MaIIMHOCTPOUTEIBHBIX U3/I€JINI U3 HUX TOJ
BO3/IEHICTBHEM BHEIIHUX (PaKTOPOB (HAarpesa,
OXJIXKICHHMSI, JABJICHUS U T.]1.), UX BIUSHUE HA
CTPYKTYPY, @ CTPYKTYPBI - Ha CBOMCTBA
COBPEMEHHBIX METAIINYECKUX U HEMETAIIINYECKUX
MaTEpHUAJIOB; OCHOBHBIE BU/Ibl U3HAIIMBAHUSA U
METOJIbI O0PHOBI C HUM

YMeer: [IpuMeHsTh N0y4YeHHbIE 3HAHUS [IPU
BbIOOPE KOHCTPYKIIMOHHBIX MaTepUaioB Jis
WU3TOTOBJICHUS MAILTMHOCTPOUTEIILHBIX U3JIEIIUN C
3aJaHHBIM YPOBHEM MEXaHUUYECKUX U
DKCILTyaTallMOHHBIX CBOWCTB IIPU MUHUMAJIBHON
cebecTonMoCTH

Meet npakTuueckuil onbIT: COBpeMEHHON
anmnaparypoi, HaBbIKaMH BBITTOJIHEHUS
MeTauIorpaduuecKuX UCCIIEOBAHUM CTPYKTYPbI
KOHCTPYKIIMOHHBIX MaTepHasioB, 00paboTKH 1
QHaJIN3a pe3yJITaTOB

3. Mecro nucuuninnbl B ctpykrype OII BO

[TepeueHp NpeaIIECTBYOMUX TUCIUILINH,
BUJIOB pabOT y4eOHOTrO IIaHa

[lepeveHb MOCIETYONUX AUCITUTLTNH,
BUJIOB paboT

1.0.13.02 UnxenepHas rpaduka

1.0.17 Teopust MEXaHU3MOB M MAIlIKH,

1.0.24 Dxomnorus,

1.0.18 [leTtanu MamvuH ¥ OCHOBBI
KOHCTPYHUPOBAHUS,

1.®.09 IIpomneccs! u onepanuu GopMooOpa3OBaHHUS,
1.®.07 PazMepHO-TOYHOCTHOE MPOCKTUPOBAHHUE,
1.®.02 Pexxymuii UHCTPYMEHT,

1.0.25 be3zonacHOCTh JKU3HEACATSIBHOCTH,

@J1.02 DnexTpodu3nUecKre U MEKTPOXUMUIECKUE
METOJIbI 00PabOTKH,

1.®.03 OCHOBBI TEXHOJIOTMHM MALTUHOCTPOECHMSI,
1.®.10 TexHONIOrHUA U3rOTOBIIEHUS ACTAJICH HA
crankax ¢ UIIY,

1.®.08 ABTOMaTU3MPOBAaHHOE MTPOEKTUPOBAHUE
TEXHOJIOTMYECKOM OCHACTKH,

1.0.22 DnexTpoTeXHHUKA U AIEKTPOHHUKA,
[Ipon3BoCTBEHHAS TPAKTUKA, FKCILTyaTallMOHHAS
npakTuka (6 cemectp),

[Ipon3BoACTBEHHAs TPAKTHKA, IPOEKTHO-
TEXHOJIOTUYECKas PaKTUKa (8 cemecTp)

TpC6OBaHI/IH K «BXOJIHBIM)» 3HAHUAM, YMCHUAM, HABbIKaM CTYJICHTA, HGO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[&HHOfI JUCHUITIINHBI 1 HpI/IO6pCT€HHBIM B PC3YJIbTATC OCBOCHUA

MpeAMCCTBYIOINNX AUCIUIIINH:

JlucuurimHa

TpeboBanus

1.0.13.02 VnxenepHas rpaduxa

3HaeT: Tpe6OBaHI/I$[ K TEXHHYECKOM JOKYMCHTAIlUU,




CBSI3aHHOH C MPO(ECCUOHATBHOM esITeTbHOCTBIO. ,
Enunyro cucteMy KOHCTPYKTOPCKOM JOKYMEHTAIIMH.
Ymeet: PazpabaTeiBaTh TEXHUUECKYIO
TOKYMEHTAIUIO, CBSI3aHHYIO C MMPO(eCCUOHATLHON
NesITeIbHOCTHIO., PaspabaTsiBaTh U 0(OpMIIATH
KOHCTPYKTOPCKYIO TOKyMeHTalu0.OhopMiIsaTh
KOMILJIEKTBI KOHCTPYKTOPCKOM

TOKyMeHTauu. UNTarh TEXHOIOTUYECKYIO U
KOHCTPYKTOPCKYIO JOKyMeHTaluto. Mimeer
nmpakTuyeckuii onbIT: [1o pa3paboTke TeXHUUECKOU
TTOKYMEHTAIIH, CBI3aHHOH C MPOo(eCCHOHATBHOM
NesTeTbHOCTRI0., PazpaboTku u ohopmiieHus
KOHCTPYKTOPCKOM TOKyMEHTallUH.

4. O0béM 1 BUIBI YUeOHOI1 padoThI

OO6m1as TpyA0€MKOCTh TUCHUIUIMHBI cocTaBiseT 3 3.e., 108 4., 18,25 4.

KOHTAKTHOM paboThI

PacnpeﬂeneHHe o ceMeCcTpam

. Bcero B Hacax
Bun yuebnoit paboret 9acoB Howmep cemectpa
4

O6m1ast Tpy10EMKOCTh AUCIUTUIMHBI 108 108
AyoumopHvie 3auamusi: 12 12

Jlexuuu (JI) 8 8

[IpakTudeckue 3aHATUS, CEMHUHAPHI U (WITN) IPYTHE BHUIBI 0 0
aynuTopHbIX 3aHsaTHi (I13)

Jlabopatopusie pabotsl (JIP) 4 4
Camocmosmenvuas paboma (CPC) 89,75 89,75

C IPUMEHEHHUEM JMCTAaHIIMOHHBIX 00pa30BaTeIbHBIX 0
TEXHOJIOTHIA

[ToaroroBka k 3amute 1a00pPaTOPHBIX padOT 20 20

PaGora ¢ nureparypoit 49,75 29.75

[TonroTroBka K 3amure JJaOOPOTOPHBIX paboT 20 20
KoHcynpranyy u npoMeKyTO4Hast aTTeCTalus 6,25 6,25
Bu koHTpoIIs (3a4eT, 1ud.3aueT, SK3aMeH ) - 3a4eT

5. ConepkaHue TUCHMIIIMHBI

OObeM ayTUTOPHBIX
No 3aHATHUH 10 BUIAM B
HaunmeHnoBanue pa3nenoB JUCHUILIMHBI
paszaenal Jacax
Bcero | JI |II3 | JIP
Postb MaTepmana B KCIUTyaTalluy W3S, PUHIIUAIIBE BEIOOpa 1
| [AcTOIB30BaNKs MaTepHasoB. Kpucrannuzanus pacmiaBos.Ponb 05 loslolo
MaTepHayia B SKCIUTyaTalliy U3, IPUHITUIIBI BEIOOpA U ’ ’
MCII0JIb30BaHUs MaTepuasioB. Kpucramimnzauus paciiaBos.
’ J/luarpaMMBbl COCTOSIHUSI, TUIIBI CTPYKTYpP MaTepuaioB; (pa3oBbie 1 11olo
MpEeBpaIICHHs B CIUIaBaX.
3 |Buael 4yryHOB, UX XapaKTEPUCTHUKA. 0,5 105|010




4 |Knaccugukaiys MaTepragoB 0,5 105{ 01| 0
5 Mexanudeckue 1 (prU3nvecKue CBOWCTBA, MX 3HAUCHUE TPU IKCILTyaTalluu 15 losl ol
W3/IeTUi, CTaHAapTHBIE UCTIBITAHMS, CBOMCTBA, KaK MOKa3aTelii Ka4ecTBa. ’ ’
6  |Ha3nauenwue v BUIBI MAaKPOCKOITUYECKOTO aHAJIN3A. 1,5 [(05] 0|1
7  |Ha3zHaueHue ¥ BUJbI MUKPOCKOMTUYECKOTO aHAJIM3a. 1,5 [(05] 0|1
] BiusiHre nerupoBaHusl 1 HEMETAUIMYECKUX BKIIFOUECHHI HA CBOMCTBA 15 loslol1
CTaJH.
9 CrutaBbl CUCTEMBI JKeJI€30-yTIIepOoI, TOPOIITKOBBIC, KOMITO3UITHOHHBIE, 05 loslolo
amMop(QHbIe MaTepHAaJIbI. ’ ’
10  |MHCTpyMEHTAJIbHBIE CTAJIN. 0,5 105{ 0] 0
11 |Koppo3noHHOCTOWKHE (HEP)KABEIOIINE) CTAIH U CIIJIaBhI. 0,5 10,5010
12 DKapocToiikue 1 )KapOlpOYHbIE CTaIU U CIIJIABbI. 0,5 1051010
13 |CrmaBBI IBETHBIX METAJIJIOB. 05 105010
14 |[[TopomikoBbie, KOMIO3UIIMOHHBIE, aMOP(HbIE MaTEPUAIIBL. 0,5 105|010
15 |Hemeraminueckue MaTepHaibl. 05 105010
5.1. Jlekuun
Ne Ne Kox-
nexuuulpasiena HanmMenoBanme nim KpaTkoe cofepKaHnue JEKIIMOHHOTO 3aHTHS BO
4acoB
TeHaeHIK pa3BUTHS MAIIIMHOCTPOUTENBHBIX MaTepruanoB. CoBpeMeHHas
1 | [opraHu3alis pasBUTHS HAyKH MAaTCPHATOBENCHHS 1 NPAKTHKH B obnacTu 0.5
MammHocTpoeHus. Kpucramiueckoe ctpoenue metamuioB. Kpucrannuzanus ’
METaJNINYECKOTO CIIMTKA. XapaKTePUCTUKA METAITTNYECKOTO COCTOSIHUSL.
) ) Jlnarpamma cocTostHUS U (POPMUPOBAHUE CTPYKTYPHI CIUTABOB TIPH 0.5
KpucTauzanuu. J{uarpamMmma sxene3o-ymiepona. @as3pl B METAJUIMYECKUX CIIaBax. |
3 2 |CucTeMbl C 3BTEKTUYECKUM M MEPUTEKTUUECKUM TIpeBpailieHreM. Tunsl 3BTeKTHK. | 0,5
1 3 Bunel yyrynoB. CTpykTypa U yCJI0BUS MOyueHus: 6e1oro (0T6enéHHOro), ceporo, 0.25
MOJIOBMHYATOTO, KOBKOTO U MOTU(PHUITUPOBAHHOTO UYTYHOB. ’
BrusiHue XUMHUYECKOTO COCTaBa U CKOPOCTH OXJIXKIEHUS Ha CTPYKTYpPY UyTyHa.
2 3 |CrpykrypHO-(DHU3MYECKOEe OTIIMYNE YyTyHa OT CTalu U cepa ero 0,25
MPEUMYIIECTBEHHOTO IPUMEHEHHUS.
1 4 Knaccudukanus craneii u criaBoB. Mapkuposka. Knaccudukarus craneit mo 0.25
XUMHUYECKOMY COCTaBY, CTPYKTYp€e, Ha3HAYCHHIO, CITIOCOO0Y PACKUCIICHUS, KAYeCTBY. |
) 4 MapxkupoBka. Crangaptuzanus cranei. Jlomycku Ha cocTa, HX 000CHOBAHUE. 0.25
YIIepoaucThie U JIESTUPOBAHHBIE CTAJIH. ’
1 5 MeTo/b1 onpeneNeHus MEXaHH1ECKHX XapaKTEPUCTHK. OCHOBHBIC BUJIBI 0.25
MEXaHWYECKUX MCTIBITAaHUHN U CAATOYHBIC XapaKTEPUCTUKH MPOKATa.
XapakTepUCTUKH MTPOYHOCTH U IIACTUYHOCTH MPU PACTHKEHUU. YIapHas
2 5 |Bs3kocTh. XnaaHoMoOMKOCTh. KpacHonomkocTs. Biusinue cepol u pocdopa Ha 0,25
MEXaHUYEeCKUEe XapaKTEPUCTUKH. TBEpAOCTh. METObI UCTIBITAHU HA TBEPIOCTD.
1 6 CyIIHOCTh ¥ 33/1a4l MaKpOCKOIIMYECKOTO aHau3a. MeTo/IbI BhIpe3a, 0.25
W3TOTOBJIEHUS U TPaBJICHUs 00pa3LoB. ’
) 6 Buast Mmakpo- gedexroB. MeTonuka MpoBeeHNs MaKpOCKOITMYECKOTO aHaIu3a 110 0.25
BBISIBIICHUIO JIMKBALIMU cepbI U pocdopa. ’
CyIIHOCTh | 3a7]a4 MUKPOCKOITUYECKOTO aHaIn3a. XapaKTePUCTHKA
1 7 [MeTtamnorpadu4ecKoro BEpTUKaILHOTO MUKPOCKOIIA (ONTHYECKUE CHCTEMBI U 0,25
ycTpoiictBo) Ha mpumepe EC METAM PB-21, 23, MUM-7, MUM-6.
MeTo/b1 BBIpE3a, MOATOTOBKH U TpaBieHuUs: 00pa3oB. Buasl MUKpoO- 1edeKTOB.
2 7  |Knaccudukaius HeMETAITUYECKUX BKIIOUEHUI. MEeTO/IbI BBISIBICHUS U OLEHKU 0,25
BEITMYMHBI 3€PHA, HEMETAIUTMYECKUX BKITIOYCHHI.




XapaKTepucTUKa JIETUPYIOIIUX 3JIEMEHTOB. BiusiHUE Nerupyonmx 3J€MEHTOB Ha
MpeBpalleHus IPU OXJIAXKICHUH, KapOua000pa3oBaHue, MPEeBpaLeHHs IPU
OTILYCKE.

0,25

HemeTannudyeckre BKIIOYSHHS B CTATN: OKCUIBI, CYIb()UIbI, CUITHKATHI, HUTPHUIBIL.
DHJIOTCHHBIC U DK30TC€HHBIC BKIIIOYCHHS, KOJTMYECTBO, pa3Mepsl, popma. Brusiaue
nedopMaIuu 1 MpeBpaiieHuil B TBEPAOM COCTOSIHIH Ha pa3Mmep U Gopmy
BKJIIOUEHU. BiusiHMe HEMETAIUNTMYECKUX BKIIFOUYEHH Ha POCT 3€pHA ayCTEHUTA.
'YIpaBiieHUE BKIOYEHUSMU ISl PETYIIMPOBAHUS 3€pHA B CTAJIH.

0,25

KOHCTPYKIIMOHHBIE CTaIN. XapaKTEPUCTUKA CTPOUTENIBHBIX, apMaTyPHbIX
KOHCTPYKIIMOHHBIX cTaJIed. MexaHndecKkre CBOMCTBA. BinsHNe CTpyKTyphI U
JIErMpyIOLIUX 2JIEMEHTOB Ha CBAPUBAEMOCTDb U MEX. CBOMCTBA.

0,25

MamuHOCTPOUTENbHBIE IIEMEHTHPYEMbIE (HU3KOYTIIepomucThie) cTtanmu. CocTaBhbl,
TepM0o0OpadboTKa, CBONCTBA. MallIMHOCTPOUTEBHBIE YIyUIllaeMble
(cpenneyrnepoaucteie) ctanu. CocTaBbl, TEPMOOOPAOOTKA, CBOMCTBA.

0,25

HererutocTolikue cTamy s pexyIllero ¥ MEpUTEIbHOTO HHCTPYMEHTA.
[lonmunHuKoBas cTajb. beICTpopexyue cranu. BiausHue TeMiieparypsl
pa3IMBKH, MACChI CIINTKOB, HEMETAJUINYECKUX BKIIOUEHUN HAa CTOMKOCTD
WHCTPYMEHTA U MOALIUITHUKOB.

0,25

Cranu a7s XOJOAHBIX U TopsiunX mrtammnoB. CocTas, TepMuyeckas 00paboTka,
CTPYKTypa, CBOMCTBA. BiusiHue kapOMIHON JTUKBAIIMH U 3aTPSI3HEHHOCTH CTaTH
HEMETAJUIMYECKUMHU BKIIFOUCHUSIMU U IIPUMECSIMU HA CTOMKOCTD
nedopmupyromero MHCTpyMeHTa. TBepabIe CIIIaBhI.

0,25

Hep:xageromue cranu: GpeppuTHbie, MApTEHCUTHBIE, ayCTeHUTHBIE. COCTaBHI,
TepMooOpaboTKa U CBsI3b CO cBoiicTBamu. Hepikaperomue ctanu: heppuro-
AyCTEHUTHBIE, MapTeHCUTHOCTapetomue cranu. CoctaBel, TepMOOOpaboTKa,
cBoiicTBa. KpuoreHHbIe CTanu U CIUIaBHI.

0,5

[TonsTue xapocToitkocTh. XKapocrolikue criiaBbl. [ToHSITHE KapOTPOYHOCTb.
"Kapornpounsie crutaBel. OleHKa )KapONPOYHBIX CBOMCTB. BiusiHUE CTPYKTYPHI U
COCTaBa Ha XapoMpOYHOCTh. BnusHue mpuMeceil Ha JUIUTEIbHYIO IPOYHOCTb.
Krnaccudukarus »xapornpoyHbIX CTaJIel U CIUIABOB: TIEPIUTHBIC, MAPTCHCUTHBIE,
ayCTeHHUTHbIE. JKaporpoyHbIE CIJIaBbl HA HUKEIEBOW OCHOBE.

0,5

[{BeTHBIC MeTALITBI (ATIOMUHHUNA WJTH JIETKUI METaJUT 0COO0M IEHHOCTH, METh -
NprUMaIoHHA cpeau MeTaisioB). Mctopust oTkpeiTus. CriocoObl TPOU3BO/ICTBA.
OCHOBHBIE TOTPEOUTENHCKUE XapaKTEPUCTHKHU amtoMuHus. Chepsl
[IPEUMYIIECTBEHHOI'O OTPEOJICHNUS.

0,25

Kiaccel 1 MapKH alfOMUHUEBBIX CIUIABOB. XMMHUYECKHUI COCTaB U MEXaHUYECKUE
CBOICTBA aTIOMUHUEBBIX CIU1aBOB. McTopust oTkpbITHS. CrIOCOOBI TPOU3BOICTBA.
OcHOBHBIE IOTPEOUTETBCKIE XapaKTepUCTUKH Mean. Cdepbl MPeuMyIeCTBEHHOTO
noTpebnerus. Kimaccel 1 Mapku MeI U CIUTABOB Ha €€ OCHOBE. XUMHUECKUN
COCTaB U MEXaHUYECKHUE CBOMCTBA MEU U €€ CIIJIaBOB.

0,25

XapaKTepuCTUKa U3/IeIUN 13 MOPOIIKOBBIX MaTepHajIoB: yCIOBHS padOTHI,
CTPYKTypa, CBOMCTBA.

0,25

Krnaccuukarys CHHTETUYeCKUX TTOPOIIKOB, 000CHOBaHUE BHIOOpA MaTepuaia s
NPONUTKH. PeKUMBI CrIeKaHusl.

0,25

Kap060oBOIOKHUTBI, 0OPOBOJIIOKHUTHI, OPIraHOBOJIOKHUTHL. MeTasuIbl U CILJIaBbI,
ApMUPOBaHHbIE BOJIOKHAMHU. TeXHOJIOTHS NMOTYYeHUsT aMOP(PHOM JICHTHI.

0,25

Kiesiue MaTrepuabl, KOHCTPYKIIMOHHBIE CMOJISIHbIE Y PE3UHOBBIE KIICH.
Jlakokpacounble MaTepuaibl. J{peBecHbie MaTepuaibl. Heopranuueckue
MaTepHuasbl, HEOPraHUIECKOe CTEKII0, CUTAILIBI (CTEKIOKPUCTATIINIECKIE

MaTepuabl), KepaMHUUYECKUE MATEPHAIIBI.

0,25

5.2. llpakTyeckue 3aHATHS, CEMHUHAPDbI

He mpenycmoTtpenbt




5.3. JIaboparopHbie padoThI

Ne
3aHATUA

Ne
paszena

HaumenoBaHue mim KpaTkoe cojiepskanue 1a00paTopHoil padoThl

Koi-
BO
4acoB

M3ydeHne MexaHn4eCKUX CBOMCTB. MeTo/bl OnpeIeIeHUsI MEXaHUYECKUX
CBOWCTB IIPH CTaTUYECKUX UCIIBITAHUSAX.

0,5

Mo Gopmyam.

I/IsyquHe MEXaHUYECKHUX CBOMCTB. HpOBe,Z[eHI/Ie CCpUH SKCIICPUMCHTOB, paACUCThI

0,5

O3nakomiieHHE ¢ 000PYI0BaHUEM U TEXHHKA O€3011aCHOCTH MpH padoTe B
abopaTopusx METAJUIOBEICHUS U T/00paboTKu. MTHCTpyKTaXK.

0,5

3yueHne mporecca KpUCTAJUTM3alKK. 3aTBEpIeBaHUEe KaIlld pacTBOPa
A30THOKKCJIOTO CBHHIIA. M3yUeHue CyIHOCTH Mpoliecca KPUCTAIN3aIlUH.

0,5

MaxkpocKkonuiyeckuil aHaiu3. BeisiBleHHe TuKBaluu cepol, pocdopa, CBUHIIA.
M3ydeHue CylHOCTH U 3a]]a4 MaKpOaHaIK3a.

0,5

CBUHIIA.

3yueHre METOIOB U3TOTOBJICHUSI 00PA3IIOB M METOIOB TPABICHUS TIPH
MakpoaHaiu3se. M3yueHue BHyTpEHHUX U TOBEPXHOCTHBIX AedekToB. [IpoBeneHne
MaKpoaHaJIn3a 0 BISBICHUIO JIMKBALUU cephl U Gocdopa, a TakKe MPUCYTCTBHE

0,5

Mukpockonuieckuit anaius. Metamnorpaguueckiue METO/Ibl OIpeIeIICHUs
HEeMETaAJNTNUCCKUX BKIFOUCHUI B CTaIH. I/I3yquHe BUJOB HEMCTAJINIMNYCCKUX
BKIJIIOYEHHH. V3yueHrne MeTo0B KOHTPOJISL U UCCIIEI0BAHUS HEMETAIITMUYECKUX
BKJItOUEHHUI. VccnenoBanue 3arpsi3HEHHOCTH CTAIM HEMETAIUITMYECKUMU
BKJIFOUCHHSIMU U €€ KaueCTBEHHBIN aHaJu3.

0,5

Mukpockonuueckuil ananus. OnpeesieHue BeIMYMHbBI 3epHa B METAJLIE.
I/I3yquI/1e CYIIHOCTH Y 3aJ1a4 MUKpOaHaJin3a. I/IsyquHe MCETOAUKU ITOATOTOBKU
00pa31oB U METOJIOB BBISIBJICHUS CTPYKTYpbI MeTaila. M3ydeHune onTuyeckoit
CXEMBI U yCTPOMCTBA BEPTHKAIBHOTO METAIIOrpauueCcKoro MUKpPOCKOIIA.
BrisiBiieHNE U onpe/iesieHUe BeJIMYMHbBI 3epHa Pa3IMdyHOrOo Kjlacca CTajei.

0,5

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimonmaenne CPC

IMoasun CPC

Crnucox nureparypsl (¢ yKa3aHUEM
pas3zernos, IiaB, CTPAHHUIL) / CChUIKA Ha

pecypc

Cemectp

Koi-
BO
JacoB

[TonroToBka K 3ammure J1abopaTopHBIX paboT

Jlaxtun, 0. M. Marepuanosenenue [ TekcT]
: y4eO. JUIs BBICIIL. TEXH. y4eO. 3aBeICHUI /
0. M. Jlaxtun, B. I1. JIeonTheBa. - 3-¢ u3.,
nepepad. u gor. - M.: MammHocTpoeHue,
1990. - 528 c.

20

PaGora ¢ nureparypoit

Jlaxtun, 0. M. Marepuanosenenue [ TekcT]
: y4eO. JIs BBICIIL. TEXH. y4eO. 3aBeACHUI /
IO. M. Jlaxtun, B. I1. JIeonTheBa. - 3-¢ u3.,
nepepad. u gorn. - M.: MamuHocTpoeHue,
1990. - 528 c.

29,75

[TonroToBka Kk 3amure J1abOpOTOPHBIX paboT

Jlaxtun, 0. M. Marepuanosenenue [ TekcT]
: yue0. U1 BBICHIL. TeXH. yuel. 3aBecHUH /
IO. M. Jlaxtun, B. I1. JIeonTheBa. - 3-¢ u3.,
nepepad. u goim. - M.: MammHocTpoeHue,
1990. - 528 c.

20

Pabora ¢ nureparypoit

Jlaxtun, FO. M. MarepuanoBeaenue [ Tekcr]

: yue0. JJis BBICHL. TeXH. yuel. 3aBeicHUH /

20




0. M. Jlaxtun, B. I1. JIeonTheBa. - 3-¢ u3.,
nepepad. u gor. - M.: MammHoCcTpoeHue,
1990. - 528 c.

6. Tekymmii KOHTPOJIb YCIIEBA€MOCTH, IPOMEKYTOUHAS aTTECTAUA

KonTponb kauecTBa 0CBOEHUS 00pa30BaTEIbHON NPOrpaMMbl OCYILECTBIISETCS B
cootBeTcTBUH ¢ [lonokennem o 6aNIbHO-PEUTUHTOBOM CUCTEME OIIECHUBAHUS PE3YIbTATOB

y4eOHOH JeSITeIbHOCTH 00y4arOIINXCS.

6.1. KouTpoabubie meponpusitus (KM)

Haspanue Y HH-
Ne | Ce- Bun Makc. THIBA-
KOHTPOJIbHOTO|Bec [Mopsinok HauKcneHus 6amIoB
KM|mecTp| koHTposs Oait eTCs B
MEpOIPHUATHS
1A
[IpoBepsieTcst KOMTMYECTBO BBITTOTHEHHBIX
Texymui PaGouas 3aJaHui:
1 4 1| 100 o . 3a4eT
KOHTPOJIb TeTpajib 0 - 80 % 3agaHMii BHIIOJIHEHO - HE 3a4YTEHO;
80 - 100% BBITIOJIHEHO BEPHO - 3aUTEHO.
2 - 3a4TEeHO: BBICTABIISICTCS TOI/IA, KOT/Ia
CTY/ICHT: BOIIPOCHI PaCKpbIBAET JJOTUYHO,
[10CJIE/IOBATENIHO; TPAMOTHO BJIaJ€ET
ITpome- TEPMUHOJIOTUEH;
2 4 YKYTOUYHASI 3ayér - 2 |1 - He 3auteHo: BBICTABIAETCS TOINA, KOIma 3aueT
arTecTamus CTY/ICHT: CYLIHOCTh BOIIPOCOB HE PaCKpBIBAET;
HE BJIAJICET TEPMUHOJIOTUEN; IEMOHCTPUPYET
OTCYTCTBHME 3HAHUU 110 TEME;
(0 — ecyu CTYACHT HE MIPUCYTCTBOBAJ Ha 3a4ETE.
6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLEHUBAHUSA
Bu
POMEK frlquofI IIponienypa npoBeacHUS Kpurepuu
p Y P ypa 1ip OIICHUBAHUS
aTrTecTalun
3a4éT MPOBOIUTECA IO OMIETaM, COAEPIKAINM II0 IBa
POBOI » COMCpRAIll 4 B cooTBeTCTBHH C
Borpoca. OTBET BO3MOXKEH MUCbMEHHO WK YCcTHO. [locie
3a4eT mm. 2.5, 2.6
MPEIOCTABIICHHS OTBETA BO3MOXHBI JIOTIOJTHUTEIHHBIC
[ lonoxxeHus
BOIIPOCHI CO CTOPOHBI ITPENOIaBaTENsl.

6.3. OleHOYHBIE MAaTEePHAJIBI

Ne
Komnerennuu Pe3ynwrarer oOyueHus KM
12
3HaeT: KOJOTMYHbIE 1 0e30MacHbIe METO/Ibl PALMOHAIBHOTO UCTIOIb30BaHMS
OIIK-1 [IPUMEHEHNS COBPEMEHHBIX ChIPBEBBIX PECYPCOB B MAILIMHOCTPOUTEIBHBIX + [+
IPOM3BOJICTBAX.
YMmeeT: BBIOUpaTh OCHOBHBIE U BCIIOMOT'aTeNIbHbIE MATEPUAIIbI ISl U3TOTOBJIEHUS UX
OIIK-1 W3ETUi BEIOUPATh COBPEMEHHBIE METO/IbI Pa3pabOTKH MaJTOOTXOTHBIX, + [+
HHEpProcOeperaroInx U 3KOJOTMYE€CKH YUCThIX MAITMHOCTPOUTEIbHBIX TEXHOIOTHUH.
OITK-1 MMeeT npakTU4eCKUi OTIbIT: PalHOHATLHOTO BbIOOPA OCHOBHBIX U BCIIOMOTaTeIbHBIX i
MaTepuasoB JUIsl N3TOTOBJICHUS U3AEINN B MAIIMHOCTPOEHUH.




[1K-1

3uaer: CTpYKTypy U OCHOBHBIC (DU3HKO-MEXaHUYECKUE XaPAKTEPUCTUKU
METAUTHYECKUX MaTEPHAJIOB; 00IaCTH MPUMEHEHUS COBPEMEHHBIX KOHCTPYKITHOHHBIX [+ [+
MaTepUAIOB JUISI U3TOTOBICHUS] MAIIMHOCTPOUTENIBHBIX U3/IEIUN

[1K-1

Ymeet: [Ipou3BOaUTh MOUCK U pabOTaTh C COBPEMEHHON HAYYHO-TEXHUYECKOH
TUTEpPaTypon

[1K-1

Hmeet npakTuueckuii onbIT: BiiasieHrss 0CHOBHBIMU TEOPETUUYECKUMU TTOJIOKEHUSIMHU
TePMHUUYECKON 00paOOTKHU U OCHOBHBIMH BHIaMU TEPMUYECKUX 00paOOTOK, 3HAHUS + [+
cep ux mpUMEHEHUSs, U UCTIOIB3YEMOTO JIJISl ATHX 1IeJIel 000pyI0BaHUs

[1K-7

3HaeT: PU3NYECKYIO CYLIHOCTb SBJICHUH, IPOUCXOIALINX B KOHCTPYKIIMOHHBIX
MaTepuanax B yCIOBHIX IPOU3BOACTBA U DKCILTyaTalluy MAIIMHOCTPOUTEIBHBIX
W3ETUI U3 HUX TI0/1 BO3/ICHCTBHEM BHEIIHUX (haKTOPOB (HarpeBa, OXJIaKACHNUS,
TaBJICHUS U T.1.), UX BIMSHUE HA CTPYKTYpPY, @ CTPYKTYpHI - Ha CBOICTBa
COBPEMEHHBIX METANINYECKUX U HEMETAININYECKUX MAaTEPUAJIOB; OCHOBHBIE BH/JIbI
W3HAIIMBAHUS U METOJIbI OOPHOBI C HUM

[1K-7

Ymeet: [IpuMeHsATs TOTy4YeHHbIE 3HAHUS TIPU BEIOOPE KOHCTPYKIIMOHHBIX MaTepHaioB
17151 U3TOTOBJICHUSI MAIIIMHOCTPOUTENBHBIX U3/IENHH C 3aJaHHBIM YPOBHEM + [+
MEXaHWYEeCKUX M SKCIUTyaTallHOHHBIX CBOMCTB MPU MUHUMAJIbHON C€0ECTOMMOCTH

[1K-7

MMeet npaktnueckuii onsIT: COBPEMEHHOMN arapaTypoil, HaBbIKAMH BBITIOJTHEHUS
MeTaIIorpaduuecKux UCCIeJOBaHUM CTPYKTYPbl KOHCTPYKIIMOHHBIX MaTepUAIOB, +
00paboTKHU M aHaIH3a Pe3yIbTaToOB

@OH/IbI OIIEHOYHBIX CPEJICTB MO KAKIOMY KOHTPOJIBHOMY MEPOIIPUSATHIO

HaXOJATCA B IIPUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAIIMOHHOE O0ecredeHue TUCHUIIIMHBI

IleuaTnasi y‘-leﬁHO-MeTOI[I/I‘IECKaﬂ AOKYMCHTAIUA
Cl) OCHO6HaA 1umepamypa.

1. Yymanos, 1. B. MeTannoBeaeHre U TEXHOIOTHS KOHCTPYKIIMOHHBIX
marepuainoB [Tekcr] / Y. B. Uymanos ; FOx.-Ypain. roc. yH-T, 3maroyct. ¢un., Kad.
O6u1. metamnyprus ; FOYpI'Y. - Uensounck : Uzn-so FOYpI'Y, 2004. - 31 c.

2. Yywmanos, 1. B. MarepuanoBeneHne KOHCTPYKIMOHHBIX MaTr€puaaoB
[Texcrt] : pad. Terpanap no HampasiaeHuto 22.03.01 "MarepuanioBeienue u
texHosioruu matepuanoB" u 22.03.02 "Merannyprus" / U. B. Uymanos, M. A.

Marseesa ; FOx.-Ypai. roc. yH-T, 3natoycT. ¢ui., Kad. O6m. merammyprus ;
HOVYpI'Y. - Yensabunck : U3aar. uentp HOYpI'Y, 2016. - 41 c. : un.

0) OononrHumMeNbHASL IUMepPamypa:

1. Jlaxtun, FO. M. MarepuanoBenenue [TekcT] : yueO. I BBICIIL. TEXH.
yue0. 3aBenenuii / FO. M. Jlaxtun, B. I1. JleonTseBa. - 3-¢ u3., nepepad. u aorl. -
M.: Mamunoctpoenue, 1990. - 528 c.: ui.

2.  ®erucos, I. II. MarepuanoseieHre 1 TexHonorus Metamion [ Tekcr] :
yue0. aiid cpea. npod. oopazosanus / I'. I1. derucos, ®. A. lN'apudymnun. - M. :
Onuxkc, 2007. - 619 c. : um.

3. MarepuanoBeaeHue U TEXHOJOTHS MeTalIoB [TekcT] : yueO. 1Jis By30B
o MarmuHOCTPouT. cnenuanbHocTsIM / I I1. @etucos, M. I. Kapnman, B. M.
MartonuH u ap. ; nox pen. I. I1. detucosa. - 3-e uza., ucnp. u gom. - M. : Beicimas
mkona, 2005. - 862 c. : uiI.

4. UYywmanos, B. . Merannoseaenue. JlabopatopHblii mpakTukyMm [ Tekcr]
: yue0. mocobue Jj1si By30B 10 MeTautypr. cnernuaibHocTsM / B. Y. Uymanos, U. B.
Uymanos ; FOx.-Ypai. roc. yu-T, 3natoyct. ¢ui., Kad. O6m1. meranmyprus ;
IOVYpI'Y. - Yensabunck : U3a-so OYpI'Y, 1998. - 88 c. : ni.




5. Uymanos, B. 1. MetamnoBenenue. JlaboparopHblii mpakTUKyM [ TekcT]
: yueb. mocobue IJis By30B IO MEeTaLTypr. criennanbHocTsM. Y. 2 / B. Y. UymaHos,
N. B. Yymanos ; FOx.-Ypai. roc. yH-T, 3natoyct. ¢pui., Kad. O6m. meramtyprus ;
OYpI'VY. - Yenabunck : U3a-so FOVYpI'Y, 2000. - 149 c. : umn.

6) omedyecmeernHbvle U 3apy6€9fCHbl€ JHCYPHAJbLL NO Oucuunﬂuﬂe, umeroujuecs 6 oubruomexe:

He npenycmorpenst

2) MemoouuecKue yKasaHus 0 Cmyo0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:

1. Kpynun I0.A., Marepuanosenenue cnencruiaBoB. FO.A. Kpynun, B.b.
®Tnnunosa. M3a-so: MUMUC, 2008, 152c¢.

2.  Yymanos, 1. B. MarepuanoBeneHue KOHCTPYKIIMOHHBIX MaT€puaaoB
[Tekct] : pab. Terpanp no HanpasieHnuro 22.03.01 "MarepuanoBeienue u
texHosioruu mMatepuanoB" u 22.03.02 "Meramnyprus" / Y. B. Uymanos, M. A.
Martgeesa ; FOx.-Ypai. roc. yu-1, 3naroyct. pui., Kad. O6m1. merannyprus ;
OYpI'Y. - Yenabunck : U3nar. uentp FOYpI'Y, 2016. - 41 c. : un.

3. borogyxos C.M., MarepuanoBeeHue B BOIpPOcax U OTBETaX. 3-€
uznanue. C.U. boponyxun, A.B. Cuntoxun, E.C Ko3uk. M31-Bo: MamuHocTpoeHue,
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Ne peeyp . bubnuorpagpuueckoe onrcanue
JUTEpaTyphbl AIIEKTPOHHOMU
dbopme
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ONEeKTPOHHO-
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n3nareiancTBa Jlann

[Tepedyens KCOIB3yEMOT0O MIPOTPAMMHOTO 0OECTICUCHHUS:
Her

[Tepedenp ucmonb3yeMbIx MpoheCCHOHABHBIX 0a3 TaHHBIX U WH(POPMAITMOHHBIX

CIIpaBOYHBIX CUCTCM:




Her

8. MaTepI/IaJIbHO-TeXHI/I‘lECKOC o0ecrneyeHue AUCHUIIINHBI

OcHoBHOE 000pyI0BaHNE, CTCH IbI, MAKEThI, KOMITLIOTEPHAS] TEXHHKA,

. | Ne
Bupg 3ausatuii - MPEIYCTaHOBICHHOE MPOrPaMMHOE 00ECIIEUCHHE, UCTIONB3YEMOE JIJISl PA3TUIHBIX
YA BUJOB 3aHSATUN
310

Jlexuuu [lnanpoexTop, Habop AMaPUIBEMOB , IJIAKaThI, CXeMbI, TPaQUKH, aTIachl

)

Metanorpadguueckue mukpockonsi: EC METAM PB-21 (4 mr.), EC METAM
Jlaboparopusie (101 |PB-23 (1 wt.), MUM-7 (2 wt.), MUM-6 (2 mit.), MUM-10 (1 wt.), NEOPHOT-21

3aHATUA (2) |(1 wt.). Mukpockorsl, padoTaromue B npoxozsmem ceere: AMPLIVAL (2 mt.),
[-2E (1 mt.), MUH-9 (1mmT.)




