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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
PAa3JIMBKH, MACChl CJIUTKOB, HEMETAJUIMYECKUX BKIFOUEHUN HA CTOUKOCTh MHCTPYMEHTA 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
WIH JIETKUWA MeTaJll 0cO00M LIEHHOCTH, MEIb - MPUMAJIOHHA cpear MeTaiioB). Mcropus
oTKpbITUsA. Cr1ocoObI pon3BoACTBA. OCHOBHBIE NOTPEOUTENIBCKUE XapaKTEPUCTUKU
amtomuHusa. Cepbl mperuMyIecTBeHHOro noTpednenus. Kinaccsl 1 MapKu aTtOMUHUEBBIX
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
HEMETAJUIMYECKUX Marepuanos. [InacTuueckue Macchl (MMOIMMEPHI), HETIOJISIPHBIE U
HOJISIPHBIE TEPMOIUIACTUYHBIE TIACTMACCHI, TEPMOCTOMKHUE TIIIACTUKU, TEPMOILIACTBHI C
HANOJHUTEISIMU. P€3MHOBBIE MaTepuabl, pe3UHbI OOLIEr0 U CHEUAIbHOTO Ha3HAYEHUS.
Knesmue marepuansl, KOHCTPYKIIMOHHBIE CMOJISTHBIE U PE3UHOBBIE KJeu. JIakokpacouHbIE
Marepuansl. [[peBecHble marepraibl. Heoprannueckne Mareprualibl, HEOPraHUUECKOE
CTEKJI0, CUTAIUIBI (CTEKJIOKPUCTAIUNINYECKUE MaTepUalbl), KEPAMUYECKUE MaTePUAIIbI.

2. Komnerenuun odyuyawuerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCIHUANIMHBI

[Tnanupyemble pe3yabTaThl OCBOCHUS [Inanupyemblie pe3yabTaThl
OII BO (xomnieTeH1umn) OOy4eHWSI 110 TUCIUTUTHHE

3naeT: OCHOBHBIE CBOMCTBA M KJIACCH(PHUKALINIO
MaTepuanoB, UCIIOIb3YIOIIUXCS B
npo¢eCCHOHAIBHON AEATEIbHOCTH; HAUMEHOBAHHUE,
MapKUpPOBKY, CBOMCTBa, 00pabaTbiBaeMOro
Marepuasa; OCHOBBI TEPMUYECKOI 00paboTKH
METaJJIOB U CILJIABOB; OCHOBHBIE CBEJCHHUS O
MeTaJlIax M CIUIaBaX; OCHOBHBIEC CBE/ICHUS O
[[BETHBIX METaJlJIaX U CIIaBaX; OCHOBHBIE CBEJICHUS
0 HEMETAJUIMYECKUX MaTepHraliax.

YMmeert: [TogOupars 1 MPUMEHSTH B paboTe
OCHOBHBIC M BCIIOMOTATEJIbHbIC MAaTePHAIIbI IS
OCYUIECTBICHUS MTPO(EeCCHOHATBHOMN JIEITeIbHOCTH;
paciupoBbIBaTH MAPKUPOBKY METAIJIOB U
CIUIaBOB; IPUMEHSTh HEOOXOTUMBIN BU]T
TEPMUYECKOM 00pabOTKHM A1t pa3HBIX METAJIOB B
3aBHCHMOCTH OT Ha3HAUEHUS JE€TaU; UCOIb30BATh
(U3UKO-XUMHUYECKHE METO/IbI UCCIIETOBAHUS
METaJJIOB; TI0JIb30BAThCS CIIPABOYHBIMU TaOIHUIIaMU
JUIsL OLIPEJIEIIEHUS] CBOMCTB MaTepUasoB.

HmMeeT nmpakTU4ecKuil onbIT: BiiagieHus METOAMKOM
OLIEHKY TIPUTOJHOCTH MCIIOJIB30BAHNUS TAHHOTO
MaTepuaia B JaHHBIX padOYHX yCIOBHSIX
MEPONPUATHI.

[1K-1 I'oToB pa3zpabaTbiBaTh AU3aiiH, KOHCTPYKIIHIO
Y TEXHOJIOTHIO U3TOTOBJIEHUS Xy10KECTBEHHO-
MIPOMBIIIJICHHBIX U3/1€IHHA U OOBEKTOB C Y4ETOM
CBOMCTB HCIIOJIB3YEMBIX MaTepHaioB, TEXHOJIOTUU
ux 00pabOTKH, a TAKXKe YCIIOBHM HKCILTyaTalluy U
MOTPEOUTENBCKUX MPEATIOUYTEHUH.




3. Mecto aucuumiaibl B cTtpykrype Ol BO

[Tepeuens npenmecTBYOMUX AUCIHUILINH,
BUJIOB pabOT y4eOHOro IjiaHa

[TepeyeHs MOCICTYIONIMX AUCIATLINH,
BUJIOB paboT

1.®.08 [IpakTukym 1o Buay npodeccuoHaabHON
eI TeNIbHOCTH,

1.®.03 Opranusanus Npou3BOICTBA
XyJ0KECTBEHHBIX M3/1ETIUIl

1.®0.07 Texunueckas dCTETHUKA

Tpe6OBaHI/I$I K «BXOAHBIM)» 3HAHHUAM, YMCHHAM, HaBbIKaM CTYJCHTA, HCO6XOI[I/IMI>IM
IIpu OCBOCHHUHU I[aHHOfI JUCHUITIINHBI 1 HpHOGpCTeHHLIM B PC3YJIbTATC OCBOCHUA

MPEAIECTBYOIINUX TACIUTLUINH:

JlucuurmHa

TpeboBanus

1.®.03 Opranu3zanus Ipou3BOICTBA
Xy/I0’KECTBEHHBIX M3EITUI

3HaeT: TeXHOJIOruI0 IPOU3BOICTBA
XyI0KECTBEHHBIX M3/I€THI U 00BEKTOB C yUETOM
CBOMCTB HCIIOJIb3YEMBIX MATEPUAIIOB, TEXHOIOTMH
X 00pabOTKH, a TAKXKE YCIOBHIA IKCILTyaTalluu 1
NOTPEOUTENBCKUX NPEANOYTEHUN. YMeeT:
CocTaBisaTh CXeMy OpraHM3alK IPOU3BOICTBA
XyA0)K€CTBEHHBIX U3ETIHH U OOBEKTOB C Y4ETOM
CBOMCTB HCIIOJIb3YyEMBIX MaTepUAIIOB, TEXHOJIOTUU
X 00pabOTKH, a TAKXKe YCIOBUH IKCILTyaTalluu 1
NOTPEOUTENHCKUX NpeAnouTeHnid. meet
MPAKTUYECKUM onbIT: [IpMeHeHnss COBpEMEHHBIX
TEXHOJIOTHH.

1.9.08 [IpakTukym 1o BUIY IpodeccHoHaTbHON
NeSITEIbHOCTH

3naet: O0opy0BaHUE, OCHACTKY, HHCTPYMEHT IS
HA3HAYCHUS TEXHOJIIOTHYECKUX MPOLIECCOB
[IPOMBILUIEHHOTO U UHAUBUAYAJIBHOTO
IIPOU3BOJICTBA Xy 0KECTBEHHO-IIPOMBIIIEHHBIX
U31ETNI 1 OOBEKTOB C YYETOM CBOWCTB
MCIIOJIb3yEMBIX MAaTEPUAJIOB, TEXHOJIIOTHN UX
00paboOTKH, a TAKXKE YCIOBHIA IKCILTyaTalluu U
MOTPEOUTETHCKHUX MPEAIOYTCHUN. YMEeT:
Vcnonb30BaTh 000pyI0BaHUE, OCHACTKY U
WHCTPYMEHT IIPU NIPOU3BOJCTBE XYI0KECTBEHHO-
MPOMBIIIICHHBIX M3eIUN 1 00beKTOB. MMeeT
MPaKTUYECKUM onbIT: M3roToBNeHus
XyJ0’KECTBEHHO-IIPOMBILIUIEHHBIX U3AEINN U
00BEKTOB.

4. O0béM 1 BUABI YUeOHOI PadOTHI

OO6mmas Tpy10eMKOCTh JUCIHUIUIMHBI cocTaBiseT 3 3.¢., 108 4., 56,5 4. KOHTaKTHOM

paboTHhI
Pacrnipenenenue mo cemectpam
N Bcero B Hacax
Bun yue6HO# paboThI
4acoB Howmep cemectpa
7

OO61mas Tpya0EMKOCTh AUCIUTIIIMHBI 108 108
AyoumopHvie 3auamusi: 48 48




Jlexuuu (JI) 32 32
[IpakTuyeckue 3aHATUS, CEMUHAPHI U (UJIH) APYTHE BUIBI
aynuTopHbIX 3aHsaTHi (I13) 16 16
Jlabopatopusie pabotsl (JIP) 0 0
Camocmosmenvuas paboma (CPC) 51,5 51,5
C IPUMEHEHUEM JHCTaHIIMOHHBIX 00pa30BaTeIbHBIX 0
TEXHOJIOTHH
PaGora ¢ nureparypoit 51,5 21.5
KoHcynpranmy u npoMexyTo4Hast aTTeCcTalus 8,5 8,5
Bu koHTpOIIs (3a4eT, nud.3a4eT, SK3aMeH ) - 9K3aMEH

5. CoaeprkaHue TUCHMILIMHBI

O0beM ayTUTOPHBIX
No 3aHATHH 110 BUIaM B
HaumenoBanue pa3ienoB AUCIUILUIMHbI
pasnena gacax
Bcero |JI|II3 | JIP
Ponp MaTepualia B SKCIUTyaTalluy U3EIUN, TPUHIUIIBI BEIOOpA U
| [ACTOTB30BaNHS MaTepHAIIOB. Kpucramnuzanus pacmiaBos.Ponb 4 212 1 o
MaTepuaia B SKCIUTyaTallly U3JIeIHi, TPUHIIUIIBI BBIOOpA U
MCII0JIb30BaHUs MaTepuasioB. Kpucraminzanus pacrjiaBos.
) JluarpaMMBbl COCTOSTHUSI, TUITBI CTPYKTYP MaTepuasoB; Gpa3oBbie 4 4l ol o
[IPEBPAIICHNS B CIUIABAX.
3 [Kenezo-ymiepoaucteie cruiaBbl. CTalld U YyTyHBI. 2 20 (0
4 Mexannueckre U (U3NIeCKre CBOMCTBA, UX 3HAYCHHE MPU IKCILTyaTalluK 10 4l 6 1 0
W3JIeTUi, CTaHAAPTHBIE UCIIBITAHMS, CBOMCTBA, KaK MMOKa3aTelu KaueCcTBa.
5 |Ha3HaueHue U BUJIbI MAKPOCKOTTMYECKOTO aHAIM3A. 6 21410
6  |Ha3naueHue v BUABI MUKPOCKOITMYECKOTO aHAIU3a. 6 21410
7 BiusiHyue nerupoBaHusl 1 HEMETAUIMYECKUX BKIIFOUEHHI HA CBOMCTBA 4 4l ol o
CTallu.
8  |CmnaBBI IBETHBIX METAJIOB. 4 4101 0
9  [[lopomkoBbIe, KOMITO3UIIMOHHBIE, aMOP(HBIE MaTepHUAIbI. 6 6010
10 |[Hemetamnnueckue MaTepuabl. 2 21010
5.1. Jlekuuu
Ne Ne Koa-
HanmeHnoBanue win KpaTkoe coAep:KaHue JIEKIIMOHHOTO 3aHITHS BO
NeKIUU|pas3aesa
4acoB
DneMeHTHl Kpuctaiuiorpadgun. BrusHue Tria cBs3u Ha CTPYKTYPY U CBOMCTBA
1 | [kpucTasios. Crpoenue xunkoro metasia. [leppuunas kpuctamusamus. )
[TapameTpsl U KUHETHKA KpUcTamu3anui. CaMonpou3BOJIbHOE (TOMOT€HHOE) U
reTeporeHHoe oOpa3oBaHue 3apojbiiieii. Teopusi pocTa KPUCTAIIOB.
) ) Jluarpamma coctossHus U GOPMUPOBAHUE CTPYKTYPHI CIUIABOB MIPH 4
Kkpuctauzanuu. uarpamma sxene3o-yriepo. @a3bl B METAJUTMUECKUX CIUIaBaxX.
Bunsr uyrynoB. CTpykTypa U YCIOBUS MOMydeHus: 6emoro (0TOenE€HHOr0), ceporo,
3 3  [MOTOBMHYATOrO, KOBKOTO M MOaU(PUITUIPOBAHHOTO YyTyHOB. Kimaccudukarnms )
cTajnei u cruiaBoB. MapkupoBka. Kimaccuduxanmst craneit mo XuMu4eckoMy
COCTaBy, CTPYKType, Ha3HAYEHUIO0, CITIOCO0Y PACKUCIICHUS, KAaueCTRY.
4 4 MeTo/p1 onpeieNieHus MEXaHH1ECKHX XapaKTEPUCTHK. OCHOBHBIE BUIBI )
MEXaHUYECKUX UCTIBITAHUHN U CIaTOYHBIE XapaKTEPUCTUKH MPOKaTa.
5 4 |XapakTepuCTUKU MPOYHOCTH U TUIACTUYHOCTH MPH PACTSHKECHUU. YIapHast 2




BSI3KOCTh. XJIaTHOJIOMKOCTh. KpacHomoMkocTs. Biustaue cepsl u pocdopa Ha
MEXaHUYECKHE XapaKTEPUCTUKU. TBepIoCTh. METOIbI MCTIBITAHUI Ha TBEPAOCTb.

C}’HIHOCTB 1 3a71a91 MaKpOCKOITMYECKOTO aHaJIn3a. MGTO)II)I BBIpE3a,
HN3TOTOBJICHUS U TPABJICHUA 06p33L[OB. Bungsr MaKkpo- ,Z[C(I)CKTOB. MeTtoauka
IMPOBCACHHA MAKPOCKOITMYCCKOT'O aHAJIM3a 110 BBIABJICHUIO JIMKBAIIUH CEPBI U

docdopa.

CYIJ_IHOCTB U 3a1a91 MUKPOCKOIMNYCCKOI'0O aHaJIN3a. XapaKTepI/ICTI/IKa

6  |MetayuorpaduuecKoro BEpTUKaIbHOTO MUKPOCKOTA (ONITUYECKUE CUCTEMBI U

ycTpoiictBo) Ha npumepe EC METAM PB-21, 23, MUM-7, MHM-6.

XapaKTepI/ICTI/IKa JICTUPYIOIIUX 3JICMCHTOB. Biusane JICTUPYIOHIUX 3JICMCHTOB Ha

7  |[mpeBpamieHus Ipu OXJIaKICHUH, KapOu1000pa3oBaHue, MPEeBpAIIECHUS IIPH

OTITYCKC.

[{BeTHBIC MeTALTBI (ATIOMUHHUMA WITH JIETKUI METaUT 0COO0M IEHHOCTH, METh -
NprUMaIoHHA cpeau MeTaisioB). Mctopust oTkpeIiTus. CiocoObl TPOU3BO/ICTBA.
OCHOBHBIE IOTPEOUTENHCKUE XapaKTEPUCTHKHU amtoMuHus. Cheps
[IPEUMYIIECTBEHHOI'O OTPEOJICHNUS.

10

XapaKkTepuCTUKa U3JIEIUN U3 TIOPOIIKOBBIX MaTepHajIoB: yCIOBHS PadOTHI,

9  |cTpykTypa, cBolicTBa. Kitaccuduxanusi CHHTETHYECKUX MOPOIIKOB, 000CHOBAaHUE

BLI60pa Marcpualia IJjisd IpOIHUTKH. PexxuMebl criekaHus.

11

10

Knaccudukanus HemeTamndeckux MaTepuaioB. [Inactuueckue Maccel
(momuMepsl), HEMOJSPHBIEC U MOJISIPHBIE TEPMOIIIIACTUYHBIC TIJIACTMACCHI,
TEPMOCTOUKHUE IJIACTUKH, TEPMOILIACTHI C HAITOJHUTEAMU. Pe3uHOBBIE

MaTepHaJIbl, PE3UHBI OOIIETO U CTICIIMAIBHOTO HA3HAYCHUSI.

5.2. HpaKanecmle 3aHATHUHA, CCMUHAPbI

No

SaAHATUS]

Ne
paszenal

HanmenoBanwne nimm KpaTKO€ COACPIKAHUC IMTPAKTUICCKOIO 3aHATHA, CEMUHApa

Koin-
BO
4acoB

3yueHue mporiecca KpUCTaUTM3allii. 3aTBepIeBaHUe KaTlld pacTBOPa
A30THOKHUCIIOTO CBUHIIA. M3yueHne CylHOCTH mpoiecca

KpUCTa/UTM3auu. M3yueHne KpUCTaLTHUECKOTO CTPOCHHUS CTAIbHOTO CITUTKA.
3y4eHue mpoiiecca KpUCTAUTU3alMK Ha TIPUMEPEe 3aTBEPICBAHUS KaIlTH
pacTBOpa a30THOKKCIIOTO CBHHIIA.

3y4ueHrne MEXaHNYECKUX CBOMCTB. METO/Ibl ONPEEIICHNSI MEXaHNYECKUX
CBOMCTB P CTaTUYECKUX UCIIBITaHUSX. [IpoBeieHne cepun SKCIEPUMEHTOB,
pacyeTsl 1o GpopMyrIam.

I/ISY‘IGHI/IC MCTOOOB U3TOTOBJICHHA 06pa3u013 1 MCTOHOB TPABJICHUA IIPH

MaKkpoaHaiu3e. M3yueHne BHyTpEHHUX U MOBEPXHOCTHBIX AedekToB. [IpoBenenne

MAaKpOaHaJIn3a I10 BbIABJICHUIO JIMKBAIIHUU CCPLI U (1)00(1)0[)8., ad TAKKC IIPUCYTCTBUC
CBHHIIA.

MUKpOCKOTTMYECKHid aHamu3. MeTtamiorpaduyeckiue MeToIbl ONpeAeTIeHUs
HEMETaJNINYECKUX BKIIOUECHUH B CTAJIN. M3ydyeHne BuI0B HEMETaNINYECKUX
BKJIIOYCHMN. V3yueHne MeTo10B KOHTPOJISL U UCCIIEAOBAHUS HEMETAIUTMYECKUX
BKJIIOYCHUH. VccnenoBanye 3arpsi3HEHHOCTH CTaJIl HEMETAJUINYECKUMHU
BKJIFOYCHMSIMU U €€ Kau€CTBCHHBINM aHAJIN3.

5.3. JIaboparopHbie padoThI

He npenycmorpeHnsl

5.4. CamocrosiTeqibHasi padoTa CTyIeHTa




Brimonuenune CPC

IMonsug CPC

Cricoxk nureparypsl (C yKkazaHueM
paszesnos, IiaB, CTPaHUIl) / CChIIKA Ha

pecypc

Kon-
Cemectp| BO
4acoB

Pabora ¢ nureparypoit

MartepuaioBeIeHue U TEXHOJIOTUSI METaJIIOB
[Texct] : yueb. nmst By30B 1O
MaIIMHOCTPOUT. cnerranbHocTsM / I I
®etucos, M. I. Kapniman, B. M. Mationnn
u ap. ; nox pen. I. I1. ®etucosna. - 3-e u3n.,
ucnp. u gon. - M. : Beiciiast mkona, 2005. -
862 c. : ui.

Pabora ¢ nureparypoit

MarepuanoBe/ieHHE U TEXHOJIOTHS METAJIOB
[Tekcr] : yueb. 11 By30B 110
MaIIMHOCTPOUT. cneruanbHocTsM / I I1.
®etucos, M. I. Kapniman, B. M. Mationun
u 1p. ; nox pen. I. I1. detucosa. - 3-¢ usm.,
ucnp. u gon. - M. : Beiciias mkona, 2005. -
862 c. : ui.

6. Texymuii KOHTPOJIb YCNIEBAEMOCTH, IPOMEKYTOYHAS aTTeCTANMSA

KonTtpomnp kauecTBa ocBOeHHUsI 00pa30BaTeIbHON IPOrpaMMBbl OCYIIECTBISIETCS B
cootBeTcTBHH ¢ [Tonokenrem 0 6aTbHO-PEUTUHTOBON CHCTEME OTICHUBAHUS PE3YIbTATOB
y4eOHOH JESITEIbHOCTH 00y4arOIINXCS.

6.1. KouTpoabHasie meponpusitusa (KM)

HasBaunue
KOHTPOJIBHOTO
MEPONPUATHUSA

Ne | Ce- Bun
KM|mecTp| KOHTpoOms

Bec

Makc.

[Topsiok HaYKMCIIeHUs 0AIOB
Oamn

YVuu-
THIBA-

eTcs B
ITA

Texymmii (JTaboparopras
KOHTPOJIb pabora 1

S: BBICTABIISIETCS TOI/IA, KOT/1A CTYACHT:
BOITPOCHI PACKPBIBAET JIOTUYHO,
[10CJIE0BATEIbHO; TPAMOTHO BIAJECET

PaMOTHO; OTBEYAET Ha BOIIPOCHI
apryMEeHTHUPOBAHO.

4: BBICTABIISAETCS TOTAA, KOTNIA CTYEHT:
BOIPOCHI PaCKPBIBAET JIOTHYHO,
[1OCJIEJOBATENBHO, HO HE MOJIHOCTBIO;
5 |[rpaMOTHO Blaiee€T TEPMUHOIOTHEH;

BBIPA3UTEIILHOM, TPAaMOTHOMN PEYBIO;
OTBEYAET Ha BONPOCHI HEYBEPEHHO.
3: BBICTABIISIETCSI TOTNIA, KOTJA CTYICHT:

BOIPOCHI PACKPBIBAET HE MOJIHOCTHIO;

HCITOJIHBIC 3HAHHUA 110 TEMC, HC BJIaJICCT
BBIpa3I/ITeHLHOI>'I, FpaMOTHOﬁ PCYbIO;

I'PAMOTHO, OTBCYACT HA BOIIPOCHI HC

TGpMHHOJ’IOFHCfI; ACMOHCTPUPYCT 3HAHUA 11O
TCMC, BJIIaACCT BBIpa3PITeJ'ILHOﬁ, rpaMOTHOfI
PCYBIO; HAITIAAHBIC CPCACTBA UCITIOJIL3YCT

ACMOHCTPUPYCT 3HAHUA 110 TEMC,; BIIAZICCT

HAIJIIAHBIC CPEACTBA UCIIOJIB3YCT I'PAaMOTHO,

IIyTAaCTCA B TCPMUHOJIOTHU; ACMOHCTPUPYCT

HAIIAAHBIC CPEACTBA UCITIOJIB3YET HE BIIOJIHE

OK3aMCH|




apryMEHTHUPOBAHO.

Texyuuit
KOHTPOJIb

JlaGopaTopHas
pabora 2

S: BBICTABJISIETCS TOI/IA, KOTZIA CTYACHT:
BOITPOCHI PACKPBIBAET JIOTHYHO,
[10CJIE0BATEILHO; TPAMOTHO BIIAJEET
TEPMUHOJIOTHEN; IEMOHCTPUPYET 3HAHUS 11O
TEME; BJIaJIE€T BBIPA3UTEIBLHOM, IPaMOTHON
pEUbO; HAITISHBIE CPEACTBA UCIIOIB3YET
PAMOTHO; OTBEYAET Ha BOIIPOCHI
apryMEHTUPOBAHO.

4: BBICTABIISAETCS TOTAA, KOTNIA CTYEHT:
BOITPOCHI PACKPBIBAET JIOTHYHO,
[10CJIE0BATEIBLHO, HO HE TIOJHOCTHIO;
PaMOTHO BJIAJIEET TEPMUHOJIOTHEN;
JIEMOHCTPUPYET 3HAHUSA 10 TEME; BIAJACET
BBIPA3UTEIBHOM, TPAaMOTHON PEYBIO;
HaIJIHbIE CPEACTBA UCIIOIB3YET TPAMOTHO;
OTBEYAET Ha BONPOCHI HEYBEPEHHO.

3: BBICTABIISIETCSI TOTN1A, KOTJA CTYICHT:
BOITPOCHI PACKPBIBAET HE MOJHOCTHIO;
[IyTAaeTCs B TEPMUHOJIOTMH; IEMOHCTPUPYET
HEITOJIHBIE 3HAHMS 110 TEME; HE BIIAJICET
BBIPA3UTEIILHOM, IPAMOTHON PEYBIO;
HaIJIsIIHbIE CPECTBA UCIIOJB3YET HE BIIOJIHE
PaMOTHO; OTBEYAET Ha BOIPOCHI HE
apryMEHTUPOBAHO.

2: BBICTABJISIETCS TOTAA, KOTNIA CTYJEHT:
CYLIHOCTb BOIIPOCOB HE PACKPBIBACT; HE
BIIJICET TEPMUHOJIOTUEN; JIEMOHCTPUPYET
OTCYTCTBHE 3HAHUU IO TEME; HE BIAJICET
HAay4YHBbIM CTHJIEM PE4M; HE YMEET

HCII0JIb30BaTh HAINIAJHBIC CPEACTBA, OTBEYACT

Ha BOIIPOCHI HC Y6C,Z[I/ITCJ'IBHO.

ODK3aMCH

Texymmii
KOHTPOJIb

JlaboparopHas
pabora 3

S: BBICTABIISIETCS TOI/IA, KOT/1A CTYACHT:
BOITPOCHI PACKPBIBAET JIOTUYHO,
[10CJIE0BATEIbHO; TPAMOTHO BIAJECET
TEPMHUHOJIOTHEN; IEMOHCTPUPYET 3HAHUS 110
TEME; BJIaJIC€T BBIPA3UTEIBHOM, IPAaMOTHOU
pEeUblO; HAITISHBIE CPEACTBA UCIIOIB3YET
[PaMOTHO; OTBEYAET Ha BOIIPOCHI
apryMEHTUPOBAHO.

4: BBICTABIISAETCS TOTAA, KOTNIA CTYEHT:
BOITPOCHI PACKPBIBAET JIOTUYHO,
[10CJIE0BATEIBHO, HO HE TIOJHOCTHIO;
PaMOTHO BJIAJIEET TEPMUHOJIOTHEH;
NEMOHCTPUPYET 3HAHUS 110 TEME; BIAACET
BBIPA3UTEIILHOM, TPAaMOTHOMN PEYBIO;
HaIJIsAHbIE CPEACTBA UCIIOIB3YET TPAMOTHO;
OTBEYAET Ha BONPOCHI HEYBEPEHHO.

3: BBICTABIISIETCSI TOTNIA, KOTJA CTYICHT:
BOITPOCHI PACKPBIBAET HE MOJHOCTHIO;
[IyTAaeTCsA B TEPMUHOJIOTMH; IEMOHCTPUPYET
HEIIOJIHBIC 3HAHMS 110 TEME; HE BJIaJICET
BBIPA3UTEIILHON, TPAMOTHOU PEYBIO;
HaIJIs{HbIE CPEACTBA UCIIOJIB3YET HE BIIOJIHE
[PaMOTHO; OTBEYAET Ha BOIPOCHI HE

apryMEHTUPOBAHO.

OK3aMCH|




2: BBICTABJISIETCS TOT/AA, KOTIA CTYJEHT:
CYILIHOCTb BOIIPOCOB HE PACKPBIBAET; HE
BIIJICET TEPMUHOJIOTUEN; IEMOHCTPUPYET
OTCYTCTBHE 3HAHUH IO TEME; HE BIAJICET
Hay4YHbIM CTHJIEM p€4M; HE YMEET
MCII0JIb30BaTh HAMIAIHBIE CPEJICTBA; OTBEYAET
Ha BOIMPOCHI HE YOETUTEIIBHO.

ITpome-
JKyTO4YHAs
arrecranus

Dx3amMeH

S: BBICTABJISIETCS TOT/IA, KOTZIA CTYACHT:
BOITPOCHI PACKPBIBAET JIOTHYHO,
[10CJIE0BATEIbHO; TPAMOTHO BIIAJEET
TEPMUHOJIOTHEN; IEMOHCTPUPYET 3HAHUS 110
TEME; BJIaJIE€T BBIPA3UTEIBLHOM, IPAaMOTHON
pEUbO; HAITISHBIE CPEACTBA UCIIOIB3YET
PAMOTHO; OTBEYAET Ha BOIIPOCHI
apryMEHTUPOBAHO.

4: BBICTABIAETCS TOTAA, KOTNIA CTYEHT:
BOITPOCHI PACKPBIBAET JIOTHYHO,
[10CJIEI0BATEIBLHO, HO HE TIOJHOCTHIO;
PaMOTHO BJIAJIEET TEPMUHOJIOTHEN;
JIEMOHCTPUPYET 3HAHUSA 10 TEME; BIAACET
BBIPA3UTEIBHOM, TPAMOTHON PEYBIO;
HaIJIHbIE CPEACTBA UCIIOIB3YET TPAMOTHO;
OTBEYAET Ha BONPOCHI HEYBEPEHHO.

3: BBICTABIISIETCSI TOTN1A, KOTJA CTYICHT:
BOITPOCHI PACKPBIBAET HE MOJIHOCTHIO;
[IyTAaeTCs B TEPMUHOJIOTUH; IEMOHCTPUPYET
HEITOJIHBIE 3HAHMS 110 TEME; HE BIIAJICET
BBIPA3UTEIILHOM, TPAMOTHON PEYBIO;
HaIJIsIIHbIE CPECTBA UCIIOJB3YET HE BIIOJIHE
PaMOTHO; OTBEYAET Ha BOIPOCHI HE
apryMEHTUPOBAHO.

2: BBICTABJISIETCS TOTAA, KOTNIA CTYIEHT:
CYLIHOCTb BOIIPOCOB HE PACKPBIBACT; HE
BIIJICET TEPMUHOJIOTUEN; IEMOHCTPUPYET
OTCYTCTBHE 3HAHUI IO TEME; HE BIAJIEET
Hay4YHBbIM CTHJIEM pE4M; HE YMEET
VCIIOJIB30BaTh HAMISAIHBIE CPEJICTBA; OTBEYAET
Ha BOIPOCHI HE YOEIUTENBHO.

ODK3aMCH

Texymmii
KOHTPOJIb

PaGouas
TeTpand

S: BBICTABIISIETCS TOI/IA, KOTZA CTYACHT:
BOITPOCHI PACKPBIBAET JIOTUYHO,
[10CJIE0BATEIbHO; TPAMOTHO BIAJECET
TEPMHUHOJIOTHEN; JEMOHCTPUPYET 3HAHUS 110
TEME; BJIaJIC€T BBIPA3UTEIBHOM, IPAaMOTHOU
peUblO; HAITISHBIE CPEACTBA UCIIOIB3YET
[PaMOTHO; OTBEYAET Ha BOIIPOCHI
apryMEHTUPOBAHO.

4: BBICTABIIAETCS TOTAA, KOTNIA CTYEHT:
BOITPOCHI PACKPBIBAET JIOTUYHO,
[10CJIEI0BATEIBHO, HO HE TIOJHOCTHIO;
PaMOTHO BJIAJIEET TEPMUHOJIOTHEH;
NEMOHCTPUPYET 3HAHUS 110 TEME; BIAACET
BBIPA3UTEIILHOM, TPAaMOTHOMN PEYBIO;
HaIJIHbIE CPEACTBA UCIIOIB3YET TPAMOTHO;

OTBCYACT HA BOIIPOCHI HCYBCPCHHO.

OK3aMCH|




BBIPA3UTEIILHOM, TPAMOTHON PEYBIO;
HAITISIIHBIE CPEICTBA UCIIOIB3YET HE
PaMOTHO; OTBEYAET Ha BOIPOCHI HE
apryMEHTHUPOBAHO.

HAYYHbIM CTHJIEM PCUYH; HC YMCCT
HCII0JIB30BaTh HAINIAAHBIC CPEACTBA,
Ha BOIIPOCHI HE y6el[I/ITeJIBHO.

3: BBICTABIIAETCA TOrAa, Korga CTyaACHT:
BOIIPOCHI PACKPHIBAET HE MOIHOCTHIO;
IIyTAaCTCA B TCPMUHOJIOTHU; ACMOHCTPUPYCT
HETIOJIHBIC 3HAHUS 110 TEME; HE BIIaJIeeT

2: BBICTaBJISIETCS TOT/IA, KOT/IA CTYJEHT:
CYILIHOCTb BOIIPOCOB HE PACKPBIBAET; HE
BIIAJICET TEPMUHOJIOTUEHN; TEMOHCTPUPYET
OTCYTCTBHE 3HAHUU IO TEME; HE BIAJICET

BITIOJIHE

OTBC€YACT

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEeHMBAHUSA

Bun
MIPOMEKYTOYHON
aTTeCTaluU

[Ipouenypa npoBeneHus

Kpurepun
OLCHHUBAaHUA

OK3aMCH

5: BBICTaBIISIETCSI TOT/IA, KOTJa CTYJEHT: BOIIPOCHI paCKphIBAET
JIOTUYHO, MOCJIEI0BATEIbHO; TPAMOTHO BJa/Ie€T TEPMUHOJIOTHUEN;
JEMOHCTPUPYET 3HAHUS 110 TEME; BIaICET BBIPA3UTEIbHOM,
IPaMOTHOM peublo; HaIIIHbIE CPEJICTBA UCIIOIb3YET TPAaMOTHO;
OTBEYAeT Ha BOMPOCHI apTyMEHTUPOBAHO. 4: BHICTABIISAETCS TOTIA,
KOTJIa CTYJIEHT: BOIIPOCHI PaCKpPbIBAET JIOTUYHO, I1OCIIEI0BATEIBHO,
HO HE MOJTHOCTHIO; TPAMOTHO BIIaJIe€T TEPMUHOIIOTHUEH;
JEMOHCTPUPYET 3HAHUS 110 TEME; BIAJEET BIPA3UTEIbHOM,
IPaMOTHOM peublo; HAIMIAHbIE CPEJICTBA HCIIONb3YET TPAMOTHO;
OTBEYAET Ha BONPOCHI HEYBEPEHHO. 3: BHICTABIISIETCS TOT/IA, KOTa
CTYJIEHT: BOTIPOCHI PACKPHIBAET HE MOJHOCTHIO; ITyTAaETCs B
TEPMHUHOJIOTUH; JEMOHCTPUPYET HENOJIHbIE 3HAHUS IO TEME; HE
BJIaJieeT BBIPA3UTEIHHON, TPAMOTHOM PEUbIO; HATTISIIHbIE CPE/ICTBA
UCIIOJIb3YET HE BIOJIHE IPAMOTHO; OTBEYAET HAa BOIPOCHI HE
apryMEHTHPOBAHO. 2: BBICTABISETCS TOT/A, KOT/IA CTY/ICHT:
CYILIHOCTb BOIIPOCOB HE PACKPBIBAET; HE BJIAJICET TEPMUHOJIOTHEH;
JEMOHCTPHUPYET OTCYTCTBUE 3HAHUI 110 TEME; HE BiIaJIeeT HayUYHbIM
CTHJIEM PEYU; HE YMEET UCII0JIb30BaTh HAMNISIHBIE CPEICTBA;
OTBEYAeT Ha BOMPOCHI HE YOS TUTENBHO.

B coorBercTBUU C
. 2.5, 2.6
[Tonoxenus

6.3. OleHOYHBIE MAaTEePHAJIBI

KommereHmn

Pesynbrarsl 00yueHus

Ne KM

3naeT: OCHOBHBIE CBOICTBA M KJIACCHU(HUKALINIO MaTEPHAJIOB, UCTIONB3YIOIIUXCS B
NpoQeCCHOHAIBHON JACSITEIbHOCTH; HAMMEHOBaHHE, MAPKUPOBKY, CBOWCTBA,
00pabaTeIiBa€MOro MaTepraia; OCHOBBI TEPMUYECKOH 00pabOTKH METAIIIIOB U

ol
T1K-1 CILJIAaBOB; OCHOBHBIE CBEICHUS O METAJIJIaX U CIJIaBaX; OCHOBHBIE CBEICHMUS O T
[IBETHBIX METaJIJIaX U CIUIaBaX; OCHOBHBIE CBEJICHUS O HEMETANINYECKUX
MaTepHraax.
Ymeet: [logOupars U NpUMEHATH B paboTe OCHOBHBIE M BCTIOMOTaTeIbHbIE
[1K-1 MaTepHabl s OCYIIECTBICHHS TPO(ECCHOHATBHON eI TeTbHOCTH; HAH+HH

pacirdpoBbIBaTh MAPKUPOBKY METAJIJIOB U CILUIABOB; MPUMEHSTHh HE0OXOUMBIN




BUJI TEPMUUECKOH 00pabOTKM AJIsl pa3HbIX METAJUIOB B 3aBUCUMOCTH OT
Ha3HAYeHMs JETaJH; UCIO0Ib30BaTh (PU3UKO-XMMUYECKUE METOBI UCCIIEJOBAHUS
METaJJIOB; NI0JIb30BaThCs CIIPABOYHBIMU TAOIMIIAMHM ISl ONPEEIICHUS CBOMCTB
MaTepHaIOB.

HMeeT mpakTH4eCKUil ONbIT: BiiaieHus: METOIMKON OLIEHKH MPUTOTHOCTH

[1K-1 .
HCIIOJIb30OBAHUA JAHHOTO MaT€purajia B JaHHbIX pa6oq1/1x YCIIOBUSAX MCPOTIPUATHUH.

q)OHI[BI OLOCHOYHBIX CPCACTB I10 KAXKAOMY KOHTPOJIbLHOMY MCPOIIPUATHUIO
HaXOIATCA B IIPUIIOKCHUAX.

7. YueOHO-MeToAMYeCKOEe 1 HH(OPMAIIMOHHOE O0ecriedeHUue TUCIMIITIMHBI

IleuaTHasi y4eOHO-MeTOANYECKAS JTOKYMEHTAIUS
@) OCHOBHAs Tumepamypa:

1. UYywmanos, M. B. MarepuanoBeiecHE KOHCTPYKIIMOHHBIX MAaT€pUATIOB

[Tekct] : pad. Terpanp no HanpasiaeHnuto 22.03.01 "MarepuanoBenenue u
texHosoruu marepuanoB" u 22.03.02 "Merannyprus" / U. B. Uymanos, M. A.
Martgeesa ; FOx.-Ypai. roc. yu-T, 3naroyct. pui., Kad. O6m1. merammyprus ;
OVYpI'VY. - Yenabunck : U3nar. nentp FOYpI'Y, 2016. - 41 c. : un.

0) OononHumenvbHas Iumepamypa:

1. Jlaxtun, FO. M. MarepuanoBenenue [TekcT] : yueO. 1 BBICIIL. TEXH.
yue0. 3aBenenuii / FO. M. Jlaxtun, B. I1. JleonTheBa. - 3-e u3a., nepepad. u aorl. -

M.: MammnocTpoenue, 1990. - 528 c.: .

2.  ®etucos, I I1. MarepuanoBeaeHne U TeXHOIOTUs MeTaJuIoB [ TekcT] :

yue0. 1 cpea. npod. oopazosanus / I'. I1. derucos, ®. A. lN'apudymnun. - M. :
Omnwkc, 2007. - 619 c. : un.

3. MarepuanoBeneHue u TeXHOJIOTUS MeTauioB [ Tekcr] : yueO. asis By30B

o MarmuHOCTPOUT. cnenanbHocTsIM / I, I1. @etucos, M. I. Kapnman, B. M.

Martonus u ap. ; nox pen. I. I1. detucosa. - 3-e uza., uctp. u gom. - M. : Bricmas

mkoja, 2005. - 862 c. : ui.

4. Yywmanos, B. 1. Merannosenenue. Jlaboparopusiii mpakTukym [ TekcT]
: yue0. mocobue Jj1st By30B 110 METaJLTypr. cneruanbHocTsM / B. 1. Uymanos, U. B.

Uymanos ; FOx.-Ypai. roc. ya-T, 3natoyct. ¢wr., Kad. O6m1. metammyprus ;
IOVYpI'Y. - Yensbunck : U3a-so FOYpI'Y, 1998. - 88 c. : u.

5. UYymanos, B. . Merannosenenue. JlabopatopHslil mpakTukyMm [ TekcT]
: yueb. mocobue Jis By30B O MeTauTypr. criennanibHocTsM. Y. 2 / B. Y. UymaHog,
N. B. Uymanos ; FOx.-Ypai. roc. yH-T, 3natoyct. ¢ui., Kad. Obm. metaumyprus ;

HOVYpI'Y. - Yensbunck : U3a-so OYpI'Y, 2000. - 149 c. : un.

6) ome4yecneeHHble U 3Clpy6€9fCHbl€ IHCYPHAIIbL NO 0ucuunﬂuﬂe, umerouiuecs 6 oubnuomexe:

He npenycmorpensl

2) memoouuecKue yka3anus 0Jisi CMyOeHmo8 no 0C80EHUN0 OUCYUNTIUHDBL!

1. UYymanos, 1. B. MarepuanoBeneHne KOHCTPYKIHOHHBIX MaT€puaIoB

[Texcrt] : pad. Terpanp no Hanpasienuto 22.03.01 "MarepuanoBeienue u
texHosoruu marepuanos" u 22.03.02 "Merannyprus" / U. B. Uymanos, M. A.
Marseena ; FOx.-Ypai. roc. yH-T, 3natoycT. ¢pui., Kad. O0m. merammyprus ;
IOVYpI'Y. - Yensabunck : U3aar. uentp OYpI'Y, 2016. - 41 c. : un.



2. Kpynun I0.A., Marepuanosenenue cnernciiaBoB. FO.A. Kpynun, B.b.
®dTnnunosa. M3a-so: MUMMUC, 2008, 152c¢.

3. borogyxos C.H., MarepuanoBeeHUE B BOIIPOCaxX U OTBETAX. 3-€
uznanue. C.U. boponyxun, A.B. Cuntoxun, E.C Ko3uk. M31-Bo: MammHocTpoeHue,
2010, 352c.

U3 HUX: y4ebHO-Memoouueckoe obecneuerue camocmoamenbHol pabomol cmyoeHma:

1. UYymanos, 1. B. MarepuanoBeneHne KOHCTPYKIIMOHHBIX MaT€pUaIoB
[Tekcrt] : pad. Terpanp no HampasieHnuto 22.03.01 "MarepuanoBeienue u
texHosoruu marepuanoB" u 22.03.02 "Meramnyprus" / U. B. Uymanos, M. A.
Marseesa ; FOx.-Ypai. roc. yH-T, 3natoyct. ¢pui., Kad. O6m. metammyprus ;
IOVYpI'Y. - Yensabunck : U3aar. uentp HOYpI'Y, 2016. - 41 c. : un.

2. Kpynun I0.A., Marepuanosenenue cnernciiaBoB. FO.A. Kpynun, B.b.
®dTnnunosa. M3a-so: MUMMUC, 2008, 152c¢.

3.  borogyxos C.H., MarepuanoBeaeHUE B BOIIPOCax U OTBETAX. 3-€
uznanue. C.U. boponyxuH, A.B. Cuntoxun, E.C Ko3uk. M31-Bo: MammHocTpoeHue,
2010, 352c.

BHCKTPOHHaH yqe6H0-MeTonnquKaﬂ HOKYMECHTaAIlUA

HaumenoBanue
Ne Brn beeypea s | bubnuorpaguueckoe onrcanue
JUTEpaTyphbl JNEKTPOHHON
bopme
Hosukos, .M. Metannosenenue: B 2 1-x. T. 1. OcHOBEI
JIEKTPOHHO- MetamnoBenenus; T. 2. Tepmudeckas o6padoTka. CriyaBbl.
1 JlonoHUTENbHAS |OUOIOTeYHAS [Onexrponnsii pecypc] / .M. HoBuxos, B.C. 3omoropeBckuti,
nuTeparypa cucrema B.K. [ToptHoii, H.A. benoB. — DnekTpoH. nadn. — M. :
u3narenscTBa Jlans MUCHUC, 2014. — 1020 ¢. — Pexxum noctyna: — 3ari. ¢
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[TepeyeHb MCMOIB3YEMOrO MPOrPAMMHOTO OOECTICUEHHUS:
Her

[lepedeHs ucnonbzyemMbix npodeccuoHaIbHbIX 0a3 JaHHBIX U HHGOPMAIMOHHBIX
CIIPABOYHBIX CHUCTEM:

Her

8. MarepuajibHO-TeXHUYECKOE O0ecredeHre TN CIMIIJINHbI

OcHOBHOE O60pyI[OBaHI/IC, CTCH/bI, MAKCTbI, KOMITBIOTCpHAasA TCXHUKA,

. | Ne
Bun zamarnii - MPETyCTaHOBIEHHOE TIPOTPAaMMHOE 00ECIIEUCHHE, UCTIONB3YEeMOE JIJISl PA3TUIHBIX
YA BUJOB 3aHSTUNI
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Jlexumm J{nanpoexTop, HabOp TMaPUIBMOB , IIAKATHI, CXEMBI, TPaQUKH, aTIaChl

2
Metannorpadguueckue mukpockonsi: EC METAM PB-21 (4 mit.), EC METAM
Jlabopatopnsie (101 |PB-23 (1 mt.), MUM-7 (2 mit.), MUM-6 (2 mt.), MUM-10 (1 mT.), NEOPHOT-21
3aHATHS (2) |(1 mT.). Mukpockorsl, pabotaromue B mpoxossiem ceere: AMPLIVAL (2 mit.),
[-2E (1 mT.), MUH-9 (11mT.)




