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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

1.0.15.02 UnxenepHas rpagpuka

@J1.02 DnexTpodu3nUecKre U IMEKTPOXUMUIECKUE
METOJIbI 00PabOTKH,

1.0.26 be3onacHOCTE XU3HEACATCILHOCTH,

1.®.11 IIpouecce u onepamnuu GopMooOpa3OBaHuUs,
1.®.10 ABTrOmMaTU3MpOBaHHOE MPOEKTUPOBAHUE
TEXHOJIOTMYECKOM OCHACTKH,

1.0.22 DnexTpoTeXHUKA U 2IEKTPOHUKA,

1.®.02 OCcHOBBI TEXHOJIOTUHA MAIIMHOCTPOCHHS,
1.®.06 Pa3zMepHO-TOUHOCTHOE NTPOEKTUPOBAHUE,
1.®.03 Pexxyuiuii ”HCTPYMEHT,

1.0.19 deranu maivH ¥ OCHOBBI
KOHCTPYHUPOBAHUS,

1.®.08 TexHonOTUsI U3TOTOBJICHUS AeTaNei Ha
crankax ¢ UIIY,

1.0.25 Dxomorus,

1.0.18 Teopusi MEXaHU3MOB U MaIlIWH,
[Ipon3BoACTBEHHAS TPAKTHKA (IKCILTyaTal[MOHHAas)

(6 cemecTp)

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

MpeAMCCTBYIOIMNX AUCIUIIINH:

JlucuurimHa

TpeboBanus

1.0.15.02 UnxenepHas rpaduka

3naeT: TpeOoBaHMs K TEXHUYECKOH JJOKYMEHTAIUH,
CBSI3aHHOM C MpodeccuoHaIbHON AESITEIbHOCTHIO. ,

EanHy0 cUCTEMY KOHCTPYKTOPCKOM IOKYMEHTALMU.




Ymeet: PazpabaTeiBaTh TEXHUUECKYIO
NTOKyMEHTALUIO, CBA3aHHYIO ¢ IPO(eCcCCHOHATBHON
NesITeIbHOCTHIO., PaspabaTsiBath U 0(OpMIIATH
KOHCTPYKTOPCKYIO T0KyMeHTanu0.OpopMiIsaTh
KOMILJIEKTBI KOHCTPYKTOPCKOM

NTOKyMEHTalK1. YnTaTh TEXHOJIOTHYECKYIO U
KOHCTPYKTOPCKYIO JOKyMeHTaluto. Mmeer
npakTudeckuii onbIT: [1o pa3paboTke TeXHUUECKOU
TTOKYMEHTAIUH, CBI3aHHOH C MPO(eCCHOHATBHOM
NesATeTbHOCTRI0., PazpaboTku u odopmiieHus
KOHCTPYKTOPCKOM TOKyMEHTallUH.

4. O0béM 1 BUABI YUeOHOIl padoThI

OO6m1ast TpyA0€MKOCTh TUCHUIUIMHBI cocTaBseT 3 3.e., 108 4., 18,25 4.
KOHTAKTHOU paboThI

Pacrnipenenenue no cemectpam
. Bcero B Hacax
Bun yuebnoit paboret 4acoB Howmep cemectpa
4
O6m1ast Tpy10EMKOCTh AUCIIUTUIMHBI 108 108
AyoumopHvie 3auamusi: 12 12
Jlexuuu (JI) 8 8
[IpakTryeckue 3aHATUS, CEMUHAPHI U (UJIH) APYTHE BUIBI 0 0
aynuTopHbIX 3aHsaTHi (I13)
Jlabopatopusie pabotsl (JIP) 4 4
Camocmosmenvuas paboma (CPC) 89,75 89,75
Pabota ¢ nurepatypoit 49,75 29.75
IToaroroBka K 3amiure J1a0OPOTOPHBIX paboOT 20 20
[ToaroroBka Kk 3amure J1a0OpaTOpHBIX paboT 20 20
KoHcynbTanuu u mpoMexxyTodHas aTTeCcTalus 6,25 6,25
Bux konTpons (3adet, qud.3a4ueT, IK3aMeH ) - 3a4eT

5. ConeprxkaHue TUCHMIIIMHBI

O0beM ayTUTOPHBIX

Ne 3aHATHUH 10 BUIaM B
basiena HaumeHnoBaHnue pa3aenoB IUCHUILUIMHbI qacax
Bcero | JI |II3 | JIP

Posp MaTepuana B 9KCIUTyaTalliK W3EUi, MPUHIUIIBI BEIOOpA U

|  [ACTIOTB30BaRMS MaTepHANIOB. Kpucrammumzanus pacmiasos.Posb 05 loslolo
MarepHasa B SKCIUTyaTalluy U3AeIIHi, TPUHIMITEI BEIOOpa U ’ ’
MCTIOJIb30BaHMsI MaTepranoB. Kpucramimsanus paciiaBos.

) /luarpaMMbl COCTOSIHUS, TUIIBI CTPYKTYpP MaTepuasoB; (pa3oBbie 1 11010
[IPEBPALCHNS B CILJIaBaX.

3 (Buasl 4yryHOB, UX XapaKTEPHUCTHKA. 0,5 (05010

4  [Knaccudukaius MaTepHaliOB 0,5 1051010

5 MexaHndeckue U GU3N4ecKre CBOMCTBA, UX 3HAYEHUE NTPH IKCILTyaTalluu 15 losl ol
W3JIEJINI, CTAaHIaPTHBIE HCTIBITAaHUSl, CBOMCTBA, KAK MIOKA3aTeIN KauyecTBa. ’ ’




6  [Ha3nauenwue v BUIbI MAKPOCKOITMYECKOTO aHAJIM3A. 1,5 [(05] 0|1
7  |HaznaueHue v BUJbl MUKPOCKOITMYECKOTO aHAJIM3a. 1,5 [(05] 0|1
3 BrusiHue nerupoBaHus 1 HEMETANIMYECKUX BKIIOUEHUI Ha CBOMCTBA 15 los| o1
CTaJH.
9 CIutaBbl CUCTEMBI JKeJIe30-yIIIepol, TOPOIIKOBbIE, KOMIIO3UITUOHHBIE, 05 loslolo
amop(dHBIC MaTepHabI. ’ ’
10 |[MHCTpyMEHTabHBIE CTAJIHU. 0,5 1051010
11  [Koppo3uoHHOCTOIKHE (HEPKABEIOIINE) CTAU U CIIJIABBI. 0,5 (05010
12 PKapocTolikue u )KaponpoyHbIe CTaIH U CIUIABBI. 0,5 105{ 0|0
13 |CriaBBI LIBETHBIX METAJIJIOB. 05 105010
14  [[TopomkoBbie, KOMIO3HIIMOHHBIE, aMOP(HbIE MAaTEPHAIIBL. 0,5 105{ 01| 0
15 |Hemeramniuueckue MaTepHabl. 05 105010
5.1. JIleknun
Ne No Koz-
rexuuulpasiena HaunmeHnoBanue wim KpaTkoe coiep>kaHnue JEKIIMOHHOTO 3aHTHS BO
4acoB
TenaeHIy pa3BUTHS MAIIMHOCTPOUTENBHBIX MaTepruanoB. CoBpeMeHHas
1 | |opraHM3alus PasBUTHA HAYKN MATEPHATIOBE/ICHUS H IPAKTHKH B obmactu 0.5
MamurHocTpoeHus. Kpucrannuueckoe ctpoenue MetauioB. Kpucrammuzanus ’
METAJJTMYECKOTO CIIUTKA. XapaKTePUCTHUKA METAINTMYECKOTO COCTOSHUSA.
) 5 Jlnarpamma cocTosiHUS U OPMUPOBAHUE CTPYKTYPHI CIUIABOB MIPH 0.5
KpucTaum3anuu. Jluarpamma xkene3o-yrepoa. @as3pl B METAUIHYECKUX CIIaBax. ’
3 2 |CucteMsbl C 3BTEKTUYECKUM U MEPUTEKTUUECKUM MpeBpalieHneM. Tumbl oBTekTuk. | 0,5
1 3 Busbl uyryHoB. CTpyKTypa U yCIOBHS TOJIy4eHUs 0es1oro (0TOeIEHHOT0), CEPOTo, 0.25
MOJIOBMHYATOTO, KOBKOTO U MOJU(DUIIUPOBAHHOTO UYTYHOB. ’
BnusiHue XUMHUYECKOTO COCTaBa U CKOPOCTH OXJIXKIEHUS Ha CTPYKTYpPYy UyTyHa.
2 3 |CrpykTypHO-(pU3NIECKOE OTINYNE YyTYHA OT CTaIH U chepa ero 0,25
MPEUMYIIECTBEHHOTO TPUMEHEHUSI.
1 4 Knaccudukanus cranei u criaBoB. Mapkuposka. Knaccuduxanus craneit no 0.25
XUMHUYECKOMY COCTaBY, CTPYKType, Ha3HAUEHUIO0, CIOCO0Y paCKUCIEHUS, KAYECTRY. |
) 4 MapxkupoBka. Ctangaptuzanus ctaneid. Jlomycku Ha cocTaB, iX 000CHOBaHUE. 0.25
YIJIepOaUCThIE U JIETHPOBAHHBIE CTAJH. ’
1 5 MeTo/1bI OTpeiesIeHUs MEXaHIYECKUX XapaKTEPUCTHK. OCHOBHBIE BUJIBI 0.25
MEXaHUYECKUX UCTIBITAHUM U CAATOYHBIC XapaKTEPUCTUKH MPOKaTa.
XapakTepUCTUKU MTPOYHOCTH U IJIACTUUHOCTH MPU PACTSHKEHUU. YapHas
2 5  [Bsa3koCTh. XagHONIOMKOCTh. KpacHonoMkocTs. Briusiaue cepsl u pocdopa Ha 0,25
MEXaHUUYECKHE XapaKTEPUCTUKHU. TBepIoCTh. METOIbI MCTIBITAHUI Ha TBEPAOCTb.
1 6 CyIIHOCTh | 3a7]a41 MaKpOCKOITMYECKOTO aHam3a. MeTo/Ibl BhIpe3a, 0.25
W3TOTOBIICHUS W TPABJICHUS 00Pa3IIoB. ’
) 6 Buner Makpo- nedekroB. MeToauka mpoBeieH!sT MaKPOCKOMTUYECKOTO aHaIN3a T10 0.25
BBISIBJICHUIO JIMKBAITUU cepbl U ocdopa. ’
CyIIHOCTb U 3a/1a41 MUKPOCKOIIMYECKOTO aHaIN3a. XapaKTepUCTUKa
1 7  |Metammorpadguueckoro BEpTUKaIbHOTO MUKPOCKOTA (ONITHYECKUE CUCTEMBI U 0,25
ycTpoiictBo) Ha npumepe EC METAM PB-21, 23, MUM-7, MUM-6.
MeTonb! BeIpe3a, IOATOTOBKY U TPaBJIeHHs 00pa3ioB. Buasl MUKpo- A1eEeKTOB.
2 7  |[Knaccudukamus HeMETaUTMUYECKUX BKIIOUYEHUH. MeTOobI BBISIBJICHUS U OIICHKU 0,25
BEJIMYMHBI 3e6pHA, HEMETAITMYECKUX BKITFOYCHHIH.
XapakTepucTHKa JETUPYIONINX IIEMEHTOB. BIusHuE Terupyrommx 3JIeMEeHTOB Ha
1 8  |mpeBpareHus Ipu OXJIAXKICHUH, KapOu1000pa3oBaHue, MPEBPAIICHUS TIPH 0,25
OTITYCKE.




HemeTtamuinyeckue BKJIIOYEHUS B CTAJIM: OKCHJIBL, CYIb(MU/IbI, CHINKATHI, HUTPUIBI.
HJOTEeHHBIE U 3K30T€HHbIE BKIIIOUEHUS, KOJTMUYECTBO, pa3Mepsl, hopMma. Biusaue
2 8  |medopmanuu u mpeBpalieHui B TBEPOM COCTOSHUH Ha pa3Mep U popmy 0,25
BKJIIOUEHU. BiusiHMe HEMETAIUNTMYEeCKUX BKIIFOUEHHU Ha POCT 3€pHA ayCTEHHUTA.
YIpaBiieHUE BKIIOUEHUSAMH U1 PETYIUPOBAHUS 3€PHA B CTAJIM.

KOHCTpPYKIIMOHHBIE CTaIH. XapaKTEPUCTUKA CTPOUTENIBHBIX, apMaTyPHBIX
1 9  |[KOHCTPYKIMOHHBIX CTajel. MexaHndyeckue cBOoWcTBa. BiusiHue CTpyKTypsl U 0,25
JIErMpyIOLIUX 2JIEMEHTOB Ha CBAPUBAEMOCTDb U MEX. CBOMCTBA.

MammHOCTPOUTENbHBIE [IEMEHTUPYEMbIEe (HU3KOYTIIepoaucThie) cTanu. CoCcTaBhl,
2 9  [repmooOpaboTKa, CBOMCTBA. MaITMHOCTPOUTEIBHBIC YIIyUIlIaeMbIe 0,25
(cpenneyrnepoauctoie) ctaiau. CocTaBbl, TepMOOOpPaOOTKa, CBOMCTRA.

HereruiocTolikie cTany 17 pexyIllero ¥ MEpUTEIbHOIO HHCTPYMEHTA.
[lonmunHuKoBas cTaib. beICTpopexyue cranu. BiausHue TeMiieparypsl
pa3IMBKH, MacChl CIINTKOB, HEMETAJUINYECKUX BKJIIOUEHNUI HAa CTOMKOCTh
WHCTPYMEHTA U MOALIUITHUKOB.

0,25

Cranu 17st XOJIOAHBIX U TopsiunX mrtammoB. CocTas, TepMudeckas 00paboTka,
CTPYKTypa, CBOMCTBA. BiusiHue kapOMIHON JTUKBAIMK U 3aTPSI3HEHHOCTH CTaIH
HCMCTAJINIMYCCKUMHA BKIIIOUCHUAMU U IPUMECAMUA HA CTOUKOCTD
ne(hOpMUPYIOLIETO MHCTPYMEHTA. TBEp/IbIe CIUIABHI.

0,25

Hep:xaseromue cranu: GpeppuTHbIe, MApTEHCUTHBIC, ayCTeHUTHBIC. COCTaBHI,
TepMooOpaboTKa  CBsI3b CO cBoiicTBamu. Heprkaperomue ctanu: hpeppuro-
AyCTEHUTHBIE, MapTeHCUTHOCTapermue ctanu. CocTtaBel, TepMOOOpaboOTKa,
cBoiicTBa. KpnoreHHbIe CTanu U CIUIaBHI.

0,5

[TonsiTue xapocTokocTs. JKapocroiikue criaBbl. [IoHATHE )KapOIIPOYHOCTE.
JKaponpounsle criiaBbl. OLEeHKa )KapONpPOYHBIX CBOWCTB. BiusiHIE CTPYKTYpHI U
1 12 |cocraBa Ha XKapoNpOYHOCTH. BinsiHNE puMecel Ha AJIUTENBHYIO IPOYHOCTD. 0,5
Knaccugukanus ;kaponpoyHbIX CTajlel U CIIaBOB: IEPIUTHBIE, MAPTECHCUTHBIE,
ayCTEeHUTHbIE. JKapOonpoYHbIE CIIaBbI HA HUKEIEBOW OCHOBE.

[[BeTHBIE MeTaJUIBI (ATIOMUHUIN WK JIETKUN METal 0cO00 IEHHOCTH, MEIb -
pUMa0OHHA cpeu MeTaoB). Mctopus oTkpeitus. CriocoObl TPOU3BOACTBA.
OcHOBHBIE TOTPEOUTETHCKUE XapaKTepUCTUKU aTtoMuHus. Chepbl
[PEUMYIIECTBEHHOTO OTPEOICHNUS.

0,25

Kitaccbl 1 MapKu antOMUHUEBBIX CIUIABOB. XUMUYECKUM COCTaB M MEXaHUYECKUE
CBOMCTBA aJTIOMUHHUEBBIX CIIaBOB. McTopus oTkphiTHsa. CIOCOOBI MPOU3BOACTBA.
2 13 |OcHoBHBIE OTpeOUTENBCKUE XapakTepucTHKU Meau. Chepsl npenmymectsenHoro| 0,25
notpebnerus. Kiaccel 1 Mapku MeId ¥ CIUTABOB Ha €€ OCHOBE. XUMHUCCKUN
COCTaB YU MEXaHUUYECKHE CBOMCTBA MEAU U €€ CILJIABOB.

XapaKkTepuCTUKa U3/IeIUN U3 TIOPOIIKOBBIX MaTepHajIoB: YCIOBHS PadOTHI,

1 14 . 0,25
CTPYKTypa, CBOWCTBA.

) 14 Knaccugukanus CHHTETUYECKHUX MOPOLIKOB, 000CHOBaHME BbIOOpA MaTepuaa Jiis 0.25
IIPONUTKU. PEXXKUMBI CIEKaHMsI. ’

1 15 KapOoBOJIOKHUTHI, 00POBOJIOKHUTBI, OPraHOBOJIOKHUTHI. MeTaJulbl U CIIaBBl, 0.25
AQpMHUPOBAHHBIE BOJIOKHAMM. TE€XHOJIOTUS MOITYYEHHsI aMOP(QHOMN JIEHTBI. ’
Knesmue MaTepranbl, KOHCTPYKIIMOHHBIE CMOJISIHBIE U PE3UHOBBIE KIIEH.

3 15 Jlakokpacounbie MaTepuaibl. JIpeBecHbie Marepuanbl. Heoprannueckue 0.25

MaTepHalibl, HEOPraHMUYECKOE CTEKIIO0, CUTAIUIBI (CTEKIIOKPUCTATUIMUECKUE
MaTepuabl), KepaMUUYECKUE MaTEPHAIIBI.

5.2. lIlpakTyeckue 3aHATHS, CEMHUHAPBI
He npenycmorpensl

5.3. JIaboparopHbie padoThI



No Ne
3aHATHUS|pa3/IeNa

HanmeHoBaHMe Wil KpaTKOE CoAepKaHKe J1TabopaTOpHOI pabOThI

Kon-
BO
4acoB

I/I3y‘-ICHI/IC MEXaHUYECKUX CBOMCTB. MCTO,Z[BI ONPCACIICHUA MCXAaHUYICCKUX
CBOICTB IIpH CTATUYCCKHUX UCTIBITAHUAX.

0,5

1o hopmynam.

3yueHne MexaHn4eCKUX CBOMCTB. IIpoBeieHne ceprun HKCIIEpUMEHTOB, PACYETHI

0,5

O3HakoMIIeHHE ¢ 000pYIOBaHHEM H TEXHHKA O€30MacHOCTH IpH padoTe B
mabopaTopusx METaIJIOBEACHUS M T/00paboTku. MIHCTpyKTaxX.

0,5

M3ydyeHne nporecca KpucTasin3alnu. 3aTBEpAEBaHUE KallJId pacTBOpPa
A30THOKUCIIOTO CBUHIA. V3yUueHHe CyIHOCTH Mpoliecca KpUCTaUTH3alIiH.

0,5

Makpockonn4ueckuii aHanu3. BeisiBneHue mukBanuu cepol, pocdopa, CBUHIIA.
V3ydeHue CyIHOCTH U 33]]a4 MaKpOaHaIH3a.

0,5

CBUHIIA.

M3y4eHne MEeTo0B U3TOTOBIEHHUSI 00PA3I[0B U METOJIOB TPABJICHUS MIPH
MakpoaHaiuse. M3yuenne BHyTpeHHUX U MMOBEPXHOCTHBIX jJedekToB. [IpoBenenne
MaKpOaHaln3a Mo BBISBICHHUIO IMKBAIIMU cepbl U Gocdopa, a TakKe IPUCYTCTBUE

0,5

Muxkpockonuueckuil aHains. MeTannorpaguueckue METo bl ONPEeIICHUs
HEMETAJNINYECKNUX BKIIOUEHUH B CTaJIN. M3ydyeHne Bu0B HEMETaNINIECKUX
BKJIIOYCHMN. V3yueHne MeTo10B KOHTPOJISI U UCCIIEOBAHUS HEMETAIUTMYECKUX
BKJIIOUEHMH. VccnenoBanye 3arpsi3HEHHOCTH CTaIl HEMETAJUINYECKUMHU
BKJIFOYCHMSIMU U €€ KaU€CTBECHHBINM aHAJIN3.

0,5

Muxkpockonnueckuii aHaius. OmpeieseHre BETUYUHbI 36pHa B METaJlIE.
M3yueHue CylHOCTH U 33/1a4 MUKpOaHa/In3a. M3yueHne MeTonuKy oAroTOBKH
00pa3loB ¥ METO/IOB BBISIBICHUS CTPYKTYpBI MeTail1a. M3yueHue ontuaeckoi
CXEMBI U YCTPOMCTBA BEPTUKAIBHOTO METAIIOrpaduueckoro MUKpOCKOIIa.
BrIsiBIIEHNE 1 ONIPEIETICHUE BEIMYMHBI 3€pHA Pa3IMYHOIO Kjlacca CTajei.

0,5

5.4. CamocrosiTesqibHasi padoTa CTyIeHTA

Brimonuenue CPC

I[Mogsux CPC

Crucok nureparypsl (¢ ykazaHUEM
paszienos, IiaB, CTPaHUI) / CChUIKA Ha

pecypc

CemecTtp

Koi-
BO
JacoB

Pabota c nureparypoii

Jlaxtun, FO. M. MarepuanoBeaenue [ Tekcr]
: yue0. JJIs BBICIIL. TeXH. yuel. 3aBefieHuH /
1O. M. Jlaxtun, B. I1. JleonTeeBa. - 3-¢ u3.,
nepepad. u goim. - M.: MammHocTpoeHue,
1990. - 528 c.

29,75

[TonroroBka K 3amute J1a0OPOTOPHBIX paboT

Jlaxtun, FO. M. Matepuanosenenue [Tekcr]
: yue0. JJIs BBICIIL. TeXH. yue0. 3aBefieHuH /
0. M. Jlaxtun, B. I1. JIeonTheBa. - 3-¢ u3.,
nepepad. u gon. - M.: MammHocTpoeHue,
1990. - 528 c.

20

Pabora ¢ nureparypoit

Jlaxtun, 0. M. MarepuanoBenenue [ TekcT]
: yue0. JJIs BBICIIL. TeXH. yuel. 3aBefieHnH /
0. M. Jlaxtun, B. I1. JIeonTheBa. - 3-¢ u3.,
nepepad. u gon. - M.: MammHocTpoeHue,
1990. - 528 c.

20

[ToaroroBKa K 3aIiuTe J1a00PaTOPHBIX PadOT

Jlaxtun, 0. M. Marepuanosenenue [ TekcT]
: y4eO. JUIs BBICIIL. TEXH. y4eO. 3aBeACHMI /
IO. M. Jlaxtun, B. I1. JIeonTheBa. - 3-¢ u3y.,
nepepad. u gor. - M.: MammHOCTpoeHue,
1990. - 528 c.

20




6. @oH/1 OLIEHOYHBIX CPEICTB /1JIf NPOBEAeHHUsI TEKYIIer0 KOHTPOJISA yCIIeBaeMOCTH,

NMPOMEKYTOYHOM aTTeCTalluu

Kontpomns xauecTBa ocBOeHHUsI 00pa30BaTeIbHON IPOrPaMMBbl OCYIIIECTBISIETCS B
cooTBeTcTBHH ¢ [lonoxeHnem 0 OaNTbHO-PEUTUHIOBOM CUCTEME OLIECHUBAHUS PE3YIbTATOB

y4eOHOH AESITEIbHOCTH 00y4arOIINXCS.

6.1. KouTpoabusbie meponpusitus (KM)

HazBanue V-
Ne | Ce- Bun Makec. TLIBA-
KOHTpOJIbHOTO|Bec [Topsmox HaurcneHus: 6amIoB
KMMecTp| koHTposs U Oamn eTCs B
ponp A
[IpoBepsieTcst KOJTMUECTBO BBIMOJIHEHHBIX
Texyuui Pabouas 3aJaHui:
1 4 1| 100 o . 3a4eT
KOHTPOJIb TeTpaab 0 - 80 % 3amaHuii BEIIOJTHEHO - HE 3aUTEHO;
80 - 100% BBIMIOTHEHO BEPHO - 3aU4TEHO.
2 - 3auTeHO: BLICTABIISIETCS TOIIA, KOIIa
CTYJIEHT: BOTIPOCHI PACKPHIBAET JIOTUYHO,
[MOCJIEI0BATEILHO; TPAMOTHO BIIAJIEET
ITpome- TEPMUHOJIOTHUEH;
2 4 KYyTOYHAS 3auér - 2 |1 - He 3auteno: BeICTAaBAsETCS TOrA, KOrma 3aueT
arTecTamnus CTYJIEHT: CYIIIHOCTh BOTIPOCOB HE PACKPHIBAET;
HE BIaJCeT TEPMUHOJIOTHEN; JEMOHCTPUPYET
OTCYTCTBHE 3HAHHI 110 TEME;
(0 — ecnu CTY/IEHT HE MPUCYTCTBOBAJ HA 3auUéTe.
6.2. Ilpouenypa nposeaeHusi, KpUTEPHUH OLCHUBAHUS
Bung
IPOMEXYTOUYHON IIpouienypa npoBeaeHUsd Kpurepun
p Y p ypa mip OLIEHUBAaHUS
aTrTecTalun
3a4€T MPOBOAUTHCA MO OUIIETaM, COAEPKAIIHM I10 JIBa
B cooTBeTCTBHU C
Borpoca. OTBET BO3MOXKEH MMCbMEHHO WU yCTHO. [loce
3a4eT . 2.5, 2.6
MPEOCTABICHUS OTBETa BOBMOXKHBI TOTIOTHUTEIHHBIS
[Tonoxxenus
BOIIPOCHI CO CTOPOHBI ITPETIOaBaTENS.

6.3. ITaciopt oHIa OLIEHOYHBIX CPEACTB

Ne
KomrmereHnm Pesynbrars! 00yueHus KM
12
3HaeT: SKOJIOrHYHBIE ¥ O€30MaCHbIE METOIBI PAIIHOHAILHOTO UCIIOIB30BAHHS
OIlK-1 [PUMEHECHUSI COBPEMEHHBIX CHIPBEBBIX PECYPCOB B MAIIMHOCTPOUTETBHBIX +
[POM3BOJICTBAX.
VMeeT: BLIOUPATh OCHOBHBIE M BCIIOMOTATENLHbIE MATEPHAIIBI ISt H3TOTOBJIEHHS UX
OIlK-1 W3eIril BBIOUpATh COBPEMEHHbBIE METOIbI Pa3pabOTKH MAIOOTXO/HBIX, +
SHEProcOEPETaroINX U HKOJOTHYECKH YUCTHIX MAIIHHOCTPOUTEIBHBIX TEXHOIOTHIA.
OIK-1 IMeeT MpaKTHYECKUil OIBIT: PAIMOHATBHOTO BEIOOPA OCHOBHBIX 1 BCIIOMOTATEIBHBIX | |
MAaTepUAasIOB JJIsl H3TOTOBJICHUSI U3 B MAITMHOCTPOCHUH.
3HaeT: CTPYyKTYpy M OCHOBHBIC (DH3HKO-MEXaHUYECKHE XapaKTEPUCTHKU
[K-1 MeTaUTHYeCKUX MaTepUaioB; 00JIaCTH IPUMEHEHHST COBPEMEHHBIX KOHCTPYKIIHOHHBIX [+ [+
MAaTepUAasIOB sl H3TOTOBICHHUS MAIIHHOCTPOUTEIIBHBIX M3IEIHil




[1K-1

'YMmeerT: [Ipon3BoanuTh NOUCK U pabOTaTh C COBPEMEHHOM HAyYHO-TEXHUYECKON
TUTEepaTypoit

[1K-1

HMeet npakTuueckuii onbIT: BiiasieHnss 0CHOBHBIMU TEOPETUUYECKUMU TTOJIOKEHUSIMHU
TePMHUUYECKON 00paOOTKHU U OCHOBHBIMH BHJIaMU TEPMUYECKUX 00paOOTOK, 3HAHUS + [+
cep ux mpuUMEeHEHUS, U UCTIOIB3YEMOTO JIJISl ATHX 1ieJiel 000pyIoBaHuUs

[1K-7

3HaeT: @U3NYECKYIO CYLUIHOCTb SBJICHUH, IPOUCXOIAIINX B KOHCTPYKIIMOHHBIX
MaTepuanax B yCIOBHIX IPOU3BOACTBA U DKCILTyaTallMy MAIIMHOCTPOUTEIBHBIX
W3JEIUNA U3 HUX T10]1 BO3/1EMCTBUEM BHEUTHUX (DaKTOPOB (HArpeBa, OXJIaKICHMS,
TaBJIeHUs U T.11.), UX BIMSHUE HA CTPYKTYPY, a CTPYKTYpHI - Ha CBOICTBa
COBPEMEHHBIX METANINYECKUX U HEMETAININYECKUX MaTEPUAJIOB; OCHOBHBIE BHJIbI
M3HAIIMBAHUS U METOJIbI OOPHOBI C HUM

[1K-7

YMmeerT: HpI/IMCHHTB IMMOJIYYCHHBIC 3HAHUA IIpU BBI60pC KOHCTPYKIOHOHHBIX MAaTCPHAJIOB
AJ11 U3TrOTOBJICHUS MAIlIMHOCTPOUTCIIBHBIX WU3JICNINI C 3aJaHHBIM YPOBHEM + |+
MCXaHNYCCKHX U OKCIINTyaTallHOHHBIX CBOMCTB 1810)5 MMHHMAaJIbHON ce0eCTOMMOCTH

[1K-7

Nmeet npaktrdeckuii onbIT: COBpEeMEHHOM amnmaparypoid, HAaBbIKAMH BBITTOJIHEHUS
MeTaIIorpaduuecKux UCCIeJOBaHUM CTPYKTYPbl KOHCTPYKIIMOHHBIX MaTepUAIIOB, + [t
00paboTKHU M aHaIHM3a Pe3yIbTaTOB

TumnoBbie KOHTPOJIBHBIC 3aIdHUS 110 KAKAOMY MCPOIIPHUATHIO HAXOAATCS B

ITPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYECKOEe M MH(OPMAIIMOHHOE 00ecnedeHue TUCIUIIIMHBI

IeuaTHas yyeOHO-MeTOAUYECKAS] JOKYMEHTAUS
@) OCHOBHAs TUMepamypa:

1.  Yymanos, 1. B. MeTtannoBeneHue u TEXHOJIOTHS KOHCTPYKIIMOHHBIX
matepuanoB [Tekct] / U. B. Uymanos ; FOx.-Ypaiu. roc. yH-1, 3naroyct. ¢ui., Kad.
O6m1. metamnyprus ; FOYpI'Y. - Uensounck : Uzn-so FOYpI'Y, 2004. - 31 c.

2.  Yymanos, 1. B. MarepuanoBeneHne KOHCTPYKIMOHHBIX MaT€puaIoB
[Tekct] : pab. Terpaap no HanpasiaeHnuto 22.03.01 "MarepuanoBenenue u
TexHosoruu matepuanoB" u 22.03.02 "Merannyprus" / U. 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. : uin.

6) dononHumenvHas iumepamypa:

1. Jlaxtun, FO. M. MarepuanoBenenue [TekcT] : yueO. g BbICIIL. TEXH.
yue0. 3aBenenuit / FO. M. Jlaxtun, B. I1. Jleontsesa. - 3-e uzn., nepepad. u Jo1. -
M.: MammnocTpoenue, 1990. - 528 c.: ni.

2.  ®etucos, [ I1. MarepuanoBeaeHne U TeEXHOJIOTUs MeTaIUIOB [ TekcT] :
yue0. 1 cpea. npod. oopazosanus / I I1. derucos, ®. A. lN'apudynnaun. - M. :
Onuxkc, 2007. - 619 c. : un.

3. MarepuanoBeneHue U TeXHONOTUs MeTauioB [Tekcr] : yueO. asis By30B
o MarmuHOCTPOuT. cnenanbHocTsIM / I I1. @etucos, M. I. Kapnman, B. M.
MartonuH u ap. ; nox pen. I. I1. detucosa. - 3-e uza., uctp. u gom. - M. : Bricmas
mkona, 2005. - 862 c. : uiI.

4. Yywmanos, B. 1. Merannosenenue. JlaboparopHbiii mpakTuKyM [ TekcT]
: yue0. mocobue Jj1st By30B 10 METaJLTypr. cneruanbHocTsM / B. 1. Uymanos, U. B.
Yymanos ; FOx.-Ypai. roc. yu-1, 3naroyct. ¢pui., Kad. O6m. metanmyprus ;
IOVYpI'Y. - Yensbunck : U3a-so FOYpI'Y, 1998. - 88 c. : ui.

5. UYymanos, B. . Mertamnosenenue. JlabopatopHslil mpakTukyM [ TekcT]
: yue0. mocobue Jis By30B MO MeTaulypr. criennanbHocTsM. Y. 2 / B. U. UymaHos,




N. B. Uymanos ; FOx.-Ypai. roc. yH-T, 3natoyct. ¢ui., Kad. Obm. Mmetamyprus ;
OYpI'VY. - Yenabunck : M3a-so FOYpI'Y, 2000. - 149 c. : un.

6) ome4yecme€eHHble U 30py6€9fCHbl€ IAHCYPHAJIbL NO Oucuunﬂuﬂe, umerouiuecs 6 oubnuomexe:

He npenycmorpenst

2) MemoouuecKue yKasaHus 0 Cmyo0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:

1. Kpynun IO.A., Marepuanosenenue cnenciuiaBoB. FO.A. Kpynun, B.b.
®Tnnunosa. M3a-so: MUMUC, 2008, 152c.

2.  boromyxos C.U., MarepuanoBeeHre B BOIIPOCAxX U OTBETAX. 3-€
uznanue. C.U. boponyxuH, A.B. Cunroxun, E.C Ko3uk. M31-Bo: MammHocTpoeHue,
2010, 352c.

3. Uywmanos, 1. B. MarepuanoBeieHE KOHCTPYKIIMOHHBIX MAaT€PUATIOB
[Tekct] : pab. Terpanp no Hanpasiaenuto 22.03.01 "MarepuanoBenenue u
TexHonoruu marepuainoB” u 22.03.02 "Meramnyprus" / Y. B. Uymanos, M. A.
Martgeesa ; FOx.-Ypai. roc. yu-T, 3naroyct. gui., Kad. O6m1. meranmyprus ;
KOYpI'Y. - Yenabunck : U3nar. nentp FOYpI'Y, 2016. - 41 c. : uin.

U3 HUux. y'{€6H0-M6m06M’fl€CKO€ obecneverue camocmosmenbHou pd60mbl cmydeﬂma:

1. Kpynun IO.A., Marepuanosenenue cnenciuiaBoB. FO.A. Kpynun, B.b.
®Tnnunosa. M3a-so: MUMUC, 2008, 152c.
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BHCKTPOHHaH yqe6H0-MeTonnquKaﬂ HOKYMECHTAIlUsA

JlonoaHUTENbHAS |[OMOMHOTEYHAS
muTeparypa cucTemMa

HanmenoBanue
By, ecypca B
Ne A peeyp . bubnuorpagpuueckoe onrcanue
JTUTEepaTypbl AIIEKTPOHHOMN
dbopme
Hosukos, M.11. Metannoseaeuue: B 2 t-x. T. 1. OCHOBEI
ONEeKTpPOHHO-

metamoBenenust; T. 2. Tepmudeckas o6padoTka. CriiaBbl.
[Dnexrponnsii pecypc] / N.W. HoBukos, B.C. 3omoTopeBckui,
B.K. I[ToptHoii, H.A. benoB. — DnekTpoH. nan. — M. :

M3nATenkCTRa JIaHe MUCHUC, 2014. — 1020 c. http://e.lanbook.com/book/69779

[Tepedyens nMcmoaL3yeMOro MporpaMMHOTO 00eCTICUeHHUS:
Her

[Tepedenp ncnonb3yeMbIx MpoheCcCHOHANBHBIX 0a3 TAaHHBIX U WH(DOPMAITMOHHBIX

CIIPAaBOYHLBIX CUCTCM!

Her




8. MarepunajibHO-TeXHHYECKOE o0ecredeHne 1 CIUTITHHbI

No OcHoBHOE 000py/IOBaHKE, CTEH B, MAKETHI, KOMITBIOTEpHAs TEXHUKA,
Bun 3anaruit N I_l MIpelyCTAaHOBICHHOE IPOrPaMMHOE 00eCTIeYeHUE, UCTIONB3YeMOe IS Pa3IMUHbIX
YA BUJOB 3aHSITUN
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Jlexumn JlnanpoexTop, Habop AMaGUIELMOB , IJIAKATHI, CXeMBbI, TPaQUKH, aTIachl

Metamnorpadguueckue mukpockonsi: EC METAM PB-21 (4 mit.), EC METAM
Jlabopatopusie [101 |PB-23 (1 wt.), MUM-7 (2 mit.), MUM-6 (2 wit.), MUM-10 (1 mt.), NEOPHOT-21

3aHATHUS (2) |(1 mT.). Mukpockorsl, padoraroriue B npoxoasmeM ceere: AMPLIVAL (2 mr.),
[-2E (1 mt.), MUH-9 (1mrt.)




