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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 U3/IEIHH,

YyeOHast mpakTHKa (03HAKOMUTENbHAsT) (2 ceMecTp)

1.®0.07 Texuuueckass SCTETUKA

Tpe6OBaHI/I$[ K «BXOJHBLIM)» 3HAHUAM, YMCHUAM, HABbIKaM CTYJCHTA, HCO6XOI[I/IMBIM
IIpu OCBOCHUU ,HaHHOfI JAUCTUITIINHBI 1 HpI/IO6peT€HHBIM B PC3YJILTATC OCBOCHUA

MPEAMICCTBYONTUX JUCITUTIIIAH:

Hucuunimza

TpeboBanus

1.9.08 [IpakTukym 1o BUIY IpodecCHOHATEHON
NeSITeIbHOCTH

3naet: O0OpynOBaHUE, OCHACTKY, HHCTPYMEHT IS
Ha3HaYeHUs] TEXHOIOTMYECKUX MPOLIECCOB
MPOMBIIIIJICHHOTO ¥ MHMBHTyaJIbHOTO
POM3BOACTBA XY10’KECTBEHHO-ITPOMBIIIIJIEHHBIX
W31ETNI 1 0OBEKTOB C YYETOM CBOWCTB
HCII0JIb3YEMbIX MaTe€pHUasoB, TEXHOJIOTUU UX
00paboTKH, a TAKIKE YCIOBUH IKCIUTyaTaIH U
NOTPEOUTENBCKUX NPEANOYTEHUN. YMeeT:
Vcnonp30BaTh 000pyI0BaHHE, OCHACTKY U
UHCTPYMEHT IIPU NPOU3BOACTBE XYI0KECTBEHHO-
MPOMBIIIJICHHBIX H3/EIUN 1 00BeKTOB. MiMeeT
npakTu4eckuil onbIT: M3roToBnenus
XyH0’KECTBEHHO-TIPOMBIIICHHBIX U3ACTUH 1
00BEKTOB.

1.®.03 Opranu3zanus Ipou3BOACTBa
Xy/I0’KECTBEHHBIX M3EITUH

3HaeT: TexHoIoruo Nporu3BOACTBA
XyI0’KECTBEHHBIX U3/ICTHI U OOBEKTOB C YYETOM
CBOMCTB HCIIOJIb3yEMBIX MaTepHUaioB, TEXHOJIOTUU
X 00pabOTKH, a TAKXKe YCIOBHIA KCILTyaTalluu 1
MOTPEOUTETHCKHUX MPEAIOYTCHUN. YMEeT:
CocTaBisTh CXeMy OpraHU3aluy IPOU3BOICTBA
XyJ0KECTBEHHBIX U3/I€THI U 00BEKTOB C yU4EeTOM
CBOMCTB HCIOJIb3yEMbIX MaTepUaioB, TEXHOJIOTUU
X 00pabOTKH, a TAK)KE YCIOBHH dKCIUTyaTaIlluu U
NOTPEeOUTENBCKUX NpeAnouTeHuid. imeet
MPaKTUYECKUIN ONbIT: [I[puMeHeHus: COBpeMEHHBIX
TEXHOJIOTHH.

YyeOHast mpakTHKa (03HaKOMHUTeNIbHas) (2 ceMecTp)

3HaeT: TeXHOJIOTUIO N3TrOTOBIEHUS XY10KECTBEHHO-
MPOMBILUIEHHBIX U3JIEIUNA U OOBEKTOB C YUETOM
CBOMCTB HCIIOJIb3YyEMBIX MaT€pUAIIOB, TEXHOJIOIUU
ux 00paboTku Ymeert: PazpabarriBaTh Au3aiiH,
KOHCTPYKLIMIO U TEXHOJIOTHIO U3TOTOBJICHUS
XYJ10’K€CTBEHHO-IIPOMBIIIIIEHHBIX U3EIUN 1
00BEKTOB C YYETOM YCIOBHI IKCILTyaTalluu U
NoTpeOUTENbCKUX MpeanouTeHuii imeer
MpakTHYeCKil onbIT: Pa3paboTku nu3aiina,
KOHCTPYKIIMM M TEXHOJIOTHH U3TOTOBIICHUS

XYOOKCCTBCHHO-IIPOMBIIIIIICHHBIX 5631 (S 07051

4. O0béM 1 BUABI YUeOHOIT padoOThI




OO6mas Tpya10€eMKOCTh JUCHUIUIMHBI cocTaBseT 3 3.e., 108 4., 56,5 4. KOHTaKTHOM

paboThI
Pacnpenenenne o cemectpam
. Bcero B yacax
Bun yuebnoi paboret 4acoB Howmep cemectpa
7
OO6mmas Tpy10EMKOCTh AUCIIUTUTHHBI 108 108
AyoumopHhvie 3auamusi: 48 48
Jlexuuu (JI) 32 32
[IpakTuyeckue 3aHATUS, CEMUHAPHI U (UJIH) APYTHE BUIBI
aynuTopHbIX 3aHsaTui (I13) 16 16
Jlabopatopusie pabotsl (JIP) 0 0
Camocmosmenvras paboma (CPC) 51,5 51,5
PaGora ¢ nureparypoit 51,5 30
KoHcynpranyy u npoMeKyTo4Hast aTTeCTalus 8,5 8,5
Bu koHTpoJIs (3a4eT, 1ud.3a4eT, SK3aMeH ) - JK3aMEH

5. ConeprkaHue TUCHMIIIMHBI

O6weM ayaUTOPHBIX
Ne 3aHsTHH 110 BUAAM B
HaumeHnoBanue pa3nenoB JuCHUILIMHBI
pasaeia) qacax
Bcero |JI|II3 | JIP
Postb MaTepuana B KCIUTyaTaIluy W3S, PUHIIAIIBE BEIOOpa 1
| [ACTOB30BaNHs MaTepHaIoB. Kpucrannuzanus pacmiaBos.Ponb 4 212 | o
MaTepHayia B SKCTUTyaTaIluy U3CIIHMA, IPUHITUIIBI BEIOOpA U
MCII0JIb30BaHUs MaTepuasioB. Kpucramimn3zanus pacijiaBos.
) JluarpaMMBbl COCTOSTHUSI, TUIIBI CTPYKTYP MaTepuasoB; Gpa3oBbie 4 4l ol o
MpEBpAIICHHS B CIUIaBaX.
3 [Kenezo-ymeponucteie cruiaBbl. CTanu U 4yTyHBI. 2 21010
4 MexaHIquCKHe 1 pU3HYECKHE CBOI\/'ICTBa:' WX 3HAYCHHE MPU IKCILTyaTaluu 10 4l 6| 0
V31NN, CTAaHJAPTHBIE UCTIBITAHMS, CBOMCTBA, KaK MOKA3aTeJIM KaueCTBa.
5 |Ha3HaueHue U BUIbI MAKPOCKOITMYECKOTO aHAIMN3A. 6 21410
6 |Ha3zHaueHue v BUABI MUKPOCKOIIMYECKOTO aHAJIM3A. 6 21410
7 BrnusiHre nerupoBaHusl 1 HEMETAUIMYECKUX BKIIFOUCHHI HA CBOMCTBA 4 4l ol o
CTally.
8  |CruiaBbI IBETHBIX METAJLIOB. 4 41010
9  [[lopomkoBbIe, KOMITO3UIIMOHHBIE, aMOP(HBIE MaTepUAIbI. 6 6010
10 |[Hemeramnnueckue MaTepualbl. 2 21010
5.1. Jleknuu
Ne Ne Koz-
HaumeHoBaHue niau KpaTrkoe coaepkaHue JEKIIMOHHOTO 3aHATHS BO
JeKIMupas3aesa
JacoB
DneMeHTHI Kpuctauiorpadun. BrusHaue Tuma cBs3u Ha CTPYKTYPY U CBOMCTBA
1 | [kpucTasios. Crpoenue xuakoro metaina. [leppuuHas KpucTaqIu3ausi. )
[TapameTpsl ¥ KUHETHKA KpUcTau3anuu. CaMonpou3BoJIbHOE (TOMOT€HHOE) U
reTeporeHHoe 00pa3oBaHuE 3apobIiiei. Teopus pocTa KPUCTAIIIOB.




JlnarpaMmma COCTOSIHUA U (pOPMUPOBAHHUE CTPYKTYPBI CIUIABOB MPU
kpuctauzanuu. {uarpamma xeneso-yniepon. @a3pl B METAJUIMYECKUX CIUIABAX.

Bunel yyrynoB. CTpykTypa U yCJI0BUS MOyueHus: 6e1oro (0T6enéHHOro), ceporo,
MOJIOBUHYATOT0, KOBKOTO M MOAU(UIIMPOBAHHOTO 4yTyHOB. Kitaccuduxanus
crtajieil u cruiaBoB. Mapkuposka. Kimaccuduxarus craneit mo XuMH4eCcKoMy
COCTaBy, CTPYKType, Ha3HaUEHUIO, CIIOCO0Y PaCKUCICHHsI, KaueCTBY.

MeTO,I[I)I OIPEACIICHUS MEXAHNYCCKUX XAPAKTCPUCTHUK. OCHOBHBIE BU/bI
MEXaHWYCCKUX MCIIBITAHUN 1 CAATOYHBIC XapaKTCPHUCTHUKU ITPOKATaA.

XapaKTepUCTUKU IPOYHOCTH U IIJIACTUYHOCTH IPU PACTSKCHUU. YIAapHas
BSA3KOCTb. XJIaHOJIIOMKOCTb. KpacHonmoMkocTs. Binsinue cepsl u pocopa Ha
MEXaHUYECKHUE XapaKTEPUCTUKU. TBepAOCTh. MeTObI UCIIBITAHUI HA TBEPIOCTD.

CyIIHOCTB ¥ 33J]a41 MaKpOCKOIMYECKOT0 aHain3a. MeTo/bl BhIpesa,
W3TOTOBJICHUS U TpaBJICHHs 00pa31ioB. Bunbl makpo- nedexro. Meronuka
MPOBEICHNSI MAKPOCKOIIMUYECKOTO aHAIN3a 10 BBISBICHUIO JTUKBALIMK CEPhI U

dbocdopa.

CyILIHOCTH M 33]1a4¥ MUKPOCKOITMYECKOTO aHaIN3a. XapaKTepUCTHKA
METaIOTpaduIeCcKOro BEPTUKATLHOTO MUKPOCKOTIA (ONTHYECKUE CHCTEMBI 1
ycTpoiictBo) Ha mpumepe EC METAM PB-21, 23, MUM-7, MUM-6.

XapakTepruCTHKA JETUPYIOUIUX JIEMEHTOB. BiMsIHUE NErMpyONIMX 3JIEMEHTOB Ha
MpeBpalleHus] IPU OXJIAXKICHUH, KapOug000pa3oBaHue, MPeBpalleHus IPU
OTITYCKE.

[{BeTHBIE METAJLITBI (ATIOMUHUM UITH JIETKUI METaJ1 0COO0M IEHHOCTH, MEJTh -
MpUMaZoHHA cpeau MeTauioB). Mctopus oTkpeiTrsi. CriocoObI POMU3BOICTBA.
OCHOBHBIE TIOTPEOUTEIBCKIE XapaKTEePUCTUKH aTFoMUHUS. Ceprl
MPEUMYIIECTBEHHOTO MOTPEOICHUSI.

10

XapakTepucTUKa U3/eIUN U3 TOPOIIKOBBIX MaTEPHATIOB: YCIOBHS paOOTHI,
CTPYKTYypa, cBoiicTBa. Kitaccugukanust CHHTETH4EeCKHX TTOPOIIKOB, 000CHOBaHHE
BbIOOpA MaTepuaia JUisl MPOMUTKU. PexXUMBbI ClIEKaHUSI.

11

10

Knaccudukanus HemeTainueckux MarepuaioB. [mactuaeckue Macchl
(TTonuMeps), HETIONSIPHBIE U TOJSPHBIE TEPMOIIJIACTHYHBIC T1ACTMACCHI,
TepMOCTOﬁKHe IIJTaCTHUKU, TCpMOHJ’IaCTI)I C HAITIOJIHUTCIISIMUA. PGSI/IHOBI)IG

MaTCpUaJibl, PC3UHBI O6H.[CFO H CIICIHUaJIbHOI'O Ha3HA4YCHMUA.

5.2. llpakTHyecKue 3aHATHS, CEMHUHAPbI

Ne
3aHATHSA

Ne

paszznena

Haunmenopanue uimm KpaTKoC COACPIKAHUC MMPAKTUYCCKOIO 3aHATHUA, CCMUHAapa

Koi-
BO
4acoB

M3ydeHue mporecca KpucTain3alyu. 3aTBEepAeBaHUE Kalllli pacTBOpa
A30THOKUCJIOTO CBUHIA. M3ydeHue CylHOCTH Ipolecca

KpucTanzauuu. Mzyduenne KpucTalsIMuecKoro CTPOSHHsI CTalIbHOTO CIIMTKA.
M3yuenue mpoliecca KpUCTaUIM3aluy Ha IPUMEPE 3aTBEPICBAHUS KaIlIu
[pacTBOpa a30THOKUCIIOTO CBUHIIA.

M3ydeHne MeXxaHU4eCKUX CBOMCTB. MeTo/Ibl ONpeIeIeHUsI MEXaHUYECKUX
CBOKCTB IIPH CTaTUYECKUX UCIIBITAHUAX. [ [poBEeHrE cepum SKCIIEpUMEHTOB,
pacyeTsl o popMysiam.

V3ydueHne MeTo0B N3rOTOBIEHUSI 00PA3I0B U METOAOB TPaBJICHUS IPU
MaKkpoaHaiu3se. M3yueHne BHyTpEHHUX U MOBEPXHOCTHBIX AedekToB. [IpoBeaeHne
MaKpOaHaJin3a MO BBISBICHUIO JIMKBALIMU cepbl U pocdopa, a TaKKe IPUCYTCTBUE
CBUHIIA.

MukpocKkonuieckuit aHanus. Metannorpaguueckiue METO/Ibl ONpeIeIeHuUs
HEeMEeTaJTNUECKIUX BKIIOUCHHUI B CTaNIM. I/IsyquHe BUJIOB HEMCTAJINIMYCCKUX
BKIIIOYEHHH. V3ydueHrne MeTo0B KOHTPOIIS U UCCIIE0BAaHUS HEMETAIITMUYECKUX
BKJItOUEHHUI. VccaenoBanue 3arpsi3HEHHOCTH CTAIM HEMETAJUTMYECKUMU




| | |BKJIIO‘-I€HI/I$IMI/I U €€ KaueCTBEHHBII aHaIN3.

5.3. JlaboparopHbie padoThI

He npenycmorpeHnsl

5.4. CamocrosiTeqibHasi padoTa CTyIeHTA

Brimonuenue CPC

IMoxsun CPC

Crnucok nureparypsl (¢ yKkazaHUEM
pas3zernos, raB, CTPAHHUIl) / CChUIKA Ha

pecypc

Kou-
CemecTp| BO
4acoB

Pabora ¢ nureparypoit

MarepuanoBeieHHE U TEXHOJIOTHS METaJIOB
[Texct] : yueb. i By30B 1O
MaIIMHOCTPOUT. cneruanbHocTsM / I I1.
®etucos, M. I'. Kapnman, B. M. Mattonun
u 1p. ; nox pex. I. I1. detucosa. - 3-e usm.,
ucrp. u f1on. - M. : Beiciias mkomna, 2005. -
862 c. : ni.

PaGota ¢ nureparypoit

MartepuaioBe/ieHue U TEXHOJIOTHSI METaJIIOB
[Texct] : yueb. 11 By30B 1O
MaIIMHOCTPOUT. crieransHocTsm / T I1.
®etucos, M. I. Kapniman, B. M. Mationun
u ap. ; on pen. I. I1. ®etucona. - 3-e uzn.,
ucrp. u fon. - M. : Beiciias mkomna, 2005. -
862 c. : u.

6. q)OHIl OLCHOYHBIX CPEACTB AJA NMPOBCACHUA TEKYIIECT0 KOHTPOJA YCIIEBA€EMOCTH,

HpOMe)I(yTO‘IHOﬁ arTeCcralmmn

KoHTpomnb kauecTBa 0CBOCHHUsT 00pa30BaTeIbHON MPOTPaMMBbI OCYIIECTBISICTCS B
cooTtBeTcTBHH ¢ [TonmoxkeHreM o 6auTbHO-PEUTHHTOBOM CUCTEME OIIECHUBAHUS PE3yJIbTaToB
y4eOHOM JESITEIIbHOCTH 00YyJarOIINXCS.

6.1. Kontpoabubie meponpusitus (KM)

HasBanue
KOHTPOJIBHOTO
MEPOIPUATHS

Ne | Ce- Bun
KM|mecTp| KOHTpOIs

Bec

Makc.

[Topsinok HauKcneHus: 6awIoB
Oamn

YVuu-
THIBA-
eTCA B

[TA

Texyuwmii (JlaGoparopnas
KOHTPOJIb pabora 1

5: BbICTaBJISIETCA TOT/A, KOIJA CTY/IEHT:
BOIIPOCHI PACKPBIBAET JIOTHMYHO,
[10CJIE/I0BATEIbHO; TPAMOTHO BJIaJI€eT

5 |[rpaMOTHO; OTBEYAaET Ha BOIPOCHI
apryMEHTHPOBAHO.

4: BBICTABIISIETCS TOT/IA, KOTJA CTY/IEHT:
BOIIPOCHI PACKPHIBAET JIOTUYHO,
[10CJIEI0BATENIBHO, HO HE MOJIHOCTBIO;
pPaMOTHO BJIaJIe€T TEPMHUHOJIOTHUEIH;

TEPMUHOJIOTUEH; JEMOHCTPUPYET 3HAHUA 110
TEeMe; BJIaJICET BhIPA3UTEIbHOM, TPAaMOTHOMN
PCULIO; HAITIAAHBIC CPCACTBA UCITIOJIB3YCT

JIEMOHCTPHUPYET 3HAHUS [0 TEME; BiIaJieeT

OK3aMCH




BBIPA3UTEIILHOM, TPAMOTHON PEYBIO;
HaIVIsiIHbIE CPEACTBA UCIIOJIbB3YET TPAMOTHO;
OTBEYAET HA BONPOCHI HEYBEPEHHO.

3: BBICTABJISIETCS TOT/IA, KOT/1a CTYAEHT:
BOIIPOCHI PACKPBIBAET HE MOJIHOCTBIO;
[TyTAaeTCA B TEPMUHOJIOTHH; IEMOHCTPUPYET
HEIOJIHbIEC 3HAHUS 110 TEME; HE BJIAJICET
BBIPA3UTEIBLHON, TPAMOTHOM PEYbIO;
HaITISIIHBIE CPE/ICTBA UCIIOIb3YET HE BIIOJHE
PAaMOTHO; OTBEYAET Ha BOMPOCHI HE
apryMEeHTHPOBAHO.

Texyuuit
KOHTPOJIb

JlaGopaTopHas
pabora 2

S: BBICTABJISIETCS TOI/IA, KOTZIA CTYACHT:
BOITPOCHI PACKPBIBAET JIOTHYHO,
[10CJIE0BATEIbHO; TPAMOTHO BIIAJEET
TEPMUHOJIOTHEN; IEMOHCTPUPYET 3HAHUS 110
TEME; BJIaJIECT BBIPA3UTEIBLHOM, IPaMOTHON
pEYbO; HAITISHBIE CPEACTBA UCIIOIB3YET
PAMOTHO; OTBEYAET Ha BOIIPOCHI
apryMEHTUPOBAHO.

4: BBICTABISAETCS TOTAA, KOTNIA CTYEHT:
BOITPOCHI PACKPBIBAET JIOTHYHO,
[10CJIE0BATEIBHO, 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 TEPMUHOJIOTYH; IEMOHCTPUPYET
HEIIOJIHBIE 3HAHMS 110 TEME; HE BIIAJICET
BBIPA3UTEIILHOM, TPAMOTHON PEYBIO;
HaIJIsIIHbIE CPECTBA UCIIOJIB3YET HE BIIOJIHE
PaMOTHO; OTBEYAET Ha BOIPOCHI HE
apryMEHTUPOBAHO.

2: BBICTABJISIETCS TOT/AA, KOTZIA CTYJEHT:
CYIIHOCTb BOIIPOCOB HE PACKPBIBACT; HE
BIIJICET TEPMUHOJIOTUEN; IEMOHCTPUPYET
OTCYTCTBHE 3HAHUU IO TEME; HE BIIAJICET
Hay4YHbIM CTHJIEM pE4M; HE YMEET

HCII0JIb30BaTh HAINIAJHBIC CPEACTBA, OTBEYACT

Ha BOIPOCHI HE YOEIUTEIBHO.

DK3aMCH

Texymmii
KOHTPOJIb

JlaGoparopHas
pabora 3

S: BBICTABIISIETCS TOIJIA, KOTZA CTYACHT:
BOITPOCHI PACKPBIBAET JIOTUYHO,
[10CJIEI0BATEIbHO; TPAMOTHO BIAJECET
TEPMUHOJIOTHEN; JEMOHCTPUPYET 3HAHUS 110
TEM€E; BJIaJIEE€T BBIPA3UTEIBHOM, IPAaMOTHOU
pEeUblO; 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

BBIPA3UTEIBHOM, TPAMOTHON PEYBIO;

OK3aMCH




HaIJIs(HbIE CPEACTBA UCIIOIb3YET TPAMOTHO;
OTBEYAET HA BONPOCHI HEYBEPEHHO.

3: BBICTABIISIETCSI TOT/1A, KOTJA CTYIEHT:
BOIIPOCHI PACKPBIBAET HE IOJIIHOCTBIO;
[IyTAaeTCs B TEPMUHOJIOTMH; IEMOHCTPUPYET
HEIOJIHBIC 3HAHUS 110 TEME; HE BIIAJEET
BBIPA3UTEIILHOM, TPAMOTHON PEYBIO;
HaITISIIHBIE CPEICTBA UCIIOIB3YET HE BIIOJIHE
PaMOTHO; OTBEYAET Ha BOIPOCHI HE
apryMEHTHUPOBAHO.

2: BBICTABJISIETCS TOT/A, KOTIA CTYJEHT:
CYLIHOCTb BOIIPOCOB HE PACKPBIBACT; HE
BIIJICET TEPMUHOJIOTUEN; JEMOHCTPUPYET
OTCYTCTBHE 3HAHMM IO TEME; HE BIAJEET
Hay4YHbIM CTHJIEM pE4M; HE YMEET
WCIIOJIb30BaTh HAITISAHBIE CPEACTBA; 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; BJIaJIECT BBIPA3UTEIBLHOM, IPaMOTHON
pEUbO; HAITISHBIE CPEACTBA UCIIOIB3YET
PAMOTHO; OTBEYAET Ha BOIIPOCHI
apryMEHTUPOBAHO.

4: BBICTABIIAETCS TOTAA, KOTNIA CTYEHT:
BOITPOCHI PACKPBIBAET JIOTHYHO,
[10CJIE0BATEIBHO, HO HE TIOJHOCTHIO;
PaMOTHO BJIAJIEET TEPMUHOJIOTHEN;
JIEMOHCTPUPYET 3HAHUSA 10 TEME; BIAJACET
BBIPA3UTEIBHOM, TPAaMOTHON PEYBIO;
HaIJIsHbIE CPEACTBA UCIIOIb3YET TPAMOTHO;
OTBEYAET Ha BONPOCHI HEYBEPEHHO.

3: BBICTABIISIETCSI TOTN1A, KOTJA CTYICHT:
BOITPOCHI PACKPBIBAET HE MOJTHOCTHIO;
[IyTAaeTCsA B TEPMUHOJIOTMH; IEMOHCTPUPYET
HEIIOJIHBIE 3HAHMS 110 TEME; HE BIIAJICET
BBIPA3UTEIILHOM, IPAMOTHOM PEYBIO;
HaIJIsIJHbIE CPECTBA UCIIOJIB3YET HE BIIOJIHE
PaMOTHO; OTBEYAET Ha BOIPOCHI HE
apryMEHTUPOBAHO.

2: BBICTABJISIETCS TOT/AA, KOTJIA CTYJEHT:
CYIIHOCTb BOIIPOCOB HE PACKPBIBACT; HE
BIIJICET TEPMUHOJIOTUEN; IEMOHCTPUPYET
OTCYTCTBHE 3HAHUU IO TEME; HE BIIAJICET
HAay4YHbIM CTHJIEM PE4M; HE YMEET
VCIIOJIB30BaTh HAMIAIHBIE CPEJICTBA; OTBEYAET
Ha BOIPOCHI HE YOEIUTENBHO.

DK3aMCH

Texymmii
KOHTPOJIb

PaGouas
TeTpaab

S: BBICTABIISIETCS TOIJIA, KOTZA CTYACHT:
BOITPOCHI PACKPBIBAET JIOTUYHO,
[10CJIE0BATEIbHO; TPAMOTHO BIAJECET
TEPMHUHOJIOTHEN; JEMOHCTPUPYET 3HAHUS 110
TEME; BJIaJIE€T BBIPA3UTEIBHOM, IPaMOTHOU

PCYbI0; HATTIAAHBIC CPCACTBA MCIIOJIL3YCT

OK3aMCH




PaMOTHO; OTBEYAET Ha BOIIPOCHI
apryMEHTUPOBAHO.

4: BBICTABIISETCS TOTAA, KOTJIA CTYJIEHT:
BOITPOCHI PACKPBIBAET JIOTUYHO,
[10CJIEJOBATENBHO, HO HE MOJIHOCTBIO;
rPaMOTHO BJIAJIEET TEPMUHOJIOTHEN;
JIEMOHCTPHUPYET 3HAHUS 110 TEME; BIaIEET
BBIPA3UTEIBLHON, TPAMOTHOM PEYbIO;
HaITISIIHBIE CPEICTBA UCIIOIb3YET IPAMOTHO;
OTBEYAET Ha BONPOCHI HEYBEPEHHO.

3: BBICTABIISIETCSI TOT/1A, KOTJA CTYIEHT:
BOITPOCHI PACKPBIBAET HE MOJHOCTHIO;
[TyTaeTCsl B TEPMUHOJIOTUH; JEMOHCTPUPYET
HEIIOJIHBIE 3HAHMS 110 TEME; HE BJIAJICET
BBIPA3UTEIILHOM, IPAMOTHOMN PEYBIO;
HaIJIsiIHbIE CPEACTBA UCIIOJIbB3YET HE BIIOJIHE
PaMOTHO; OTBEYAET HA BOIIPOCHI HE
apryMEHTUPOBAHO.

2: BBICTABJISIETCS TOT/AA, KOTIA CTYJEHT:
CYILIHOCTb BOIIPOCOB HE PACKPBIBAET; HE
BJIa/I€€T TEPMUHOJIOTUEN; IEMOHCTPUPYET
OTCYTCTBHE 3HAHUI IO TEME; HE BIAJICET
Hay4YHbIM CTHJIEM PEYH; HE YMEET
VCII0JIb30BaTh HAMIAIHBIE CPEJICTBA; OTBEYAET
Ha BOIPOCHI HE YOETUTENIBHO.

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEeHMBAHUSA

Bun
MIPOMEKYTOTHON TIpoueypa IpoBeIeHNs Kputepun
’ ! Y OLICHUBAHUS
aTTeCcTaIlu

5: BBICTABIISIETCS TOT/A, KOI/Ia CTY/IEHT: BOIIPOCHI PAaCKPBIBACT
JIOTUYHO, TIOCJIEA0BATENBHO; TPAMOTHO BJIaJIe€T TEPMUHOJIOTHEH;
JIEMOHCTPUPYET 3HAHUS 110 TEME; BIIa/ICCT BBIPA3UTEIBLHOMH,
IPaMOTHOH pedblo; HATJISHBIE CPENICTBA UCIIONB3YET IPaMOTHO;
OTBEYAET Ha BOIIPOCH! apTyMEHTHUPOBAHO. 4: BBICTABIISIETCS TOT/A,
KOI/Ia CTY/IEHT: BOIIPOCHI PACKPBIBAET JIOTMYHO, OCIIE0BATENIBHO,
HO HE TIOJIHOCTBIO; TPAaMOTHO BJIaJIeeT TEPMUHOJIOTHEH;
ACMOHCTPUPYCT 3HAHUSA 110 TEMC,; BJIIAACCT BBIpaSHTeHBHOﬁ,
IPaMOTHOM Peubl0; HaIMIAAHbIE CPEICTBA UCTIONB3YET IPaMOTHO; |B cooTBeTCTBUY €

9K3aMEH OTBEYAET Ha BONPOCHI HEYBEPEHHO. 3: BHICTABIISIETCS TOTNA, Koraa |mi. 2.5, 2.6
CTY/IEHT: BOTIPOCHI PACKPHIBAET HE IMOJHOCTHIO; ITyTaeTCs B [TonoxxeHus
TCPMUHOJIOTHHU; ACMOHCTPUPYECT HCIIOJIHBIC 3HAHUWSA 110 TCME; HC
BJIJICET BBIPA3UTEIBHON, TPAMOTHOM PeUblo; HAIVISTHBIE CPEACTBA
UCIIONIb3YET HE BIIOJHE TPAMOTHO; OTBEYAET HA BOIPOCHI HE
apryMEHTHPOBAHO. 2: BBICTABIISETCS TOT/IA, KOT/Ja CTY/ICHT:
CYIIHOCTb BOIIPOCOB HE PacKpBIBACT; HE BIIaJIET TEPMUHOJIOTHEH;
JIEMOHCTPUPYET OTCYTCTBHE 3HAHUH 110 TEME; HE BIIaJIeeT HayIHBIM
CTWJICM pCYUU; HC YMCCT UCIIOJIb30BATh HANIAAHBIC CPEACTBA,
OTBEYAET Ha BONPOCHI HE YOCAUTEIIHHO.

6.3. ITacnopTt oHIa OLIEHOYHBIX CPEACTB

|KOMH€T€HHI/II/I| Pesynprarel 00ydenus Ne KM



3naeT: OCHOBHBIE CBOICTBA M KJIACCHU(HKALIMIO MaTePHUAJIOB, UCTIONB3YIOIUXCS B
npodeccuoHaNbHOM 1eATeIbHOCTH; HAMMEHOBAaHNE, MApKUPOBKY, CBOICTBa,
00pabaTbIBaeMOro Marepuasa; OCHOBBI TEPMUYECKOI 00pabOTKH METAJIJIOB U

[1K-1
CIUIABOB; OCHOBHBIE CBEICHHS O METAIIAX U CILIABaX; OCHOBHBIC CBEICHHUS O

[[BETHBIX METAJUIaX U CIUIaBaX; OCHOBHBIC CBEACHUS O HEMETAJLTMYECKUX
MaTepHaax.

'Ymeer: [logbupate U mprUMeHSTh B pab0TE OCHOBHBIE M BCTIOMOTaTeIIbHbIE
MaTepuaibl sl OCYIIECTBICHUS MPOheCcCUOHANBHOMN 1eATeIbHOCTH;
pactupoBBIBATh MAPKUPOBKY METAJIJIOB U CIIABOB; MPUMEHSITH HEOOXOTUMBIH

[1K-1 BUJI TEPMUYECKOM 00pabOTKM JJIs pa3HbIX METAJUIOB B 3aBUCUMOCTH OT H [+
Ha3HAuY€HUs JeTalli; UCIOIb30BaTh (PU3UKO-XUMHUYECKHE METO/Ibl UCCIIEOBAHUS
METaJIJIOB; OJIb30BaThCs CIPABOYHBIMU TAOIUIIAMU JIJIS1 ONPEAETICHHUS CBOWCTB
MaTepHasoB.

HMeeT mpakTH4eCKUil ONbIT: BiialeHUst METOIMKON OLIEHKH MPUTOTHOCTH

[1K-1

HCIIOJIb30BAHUA JaHHOI'O MaTCpualia B TaHHBIX pa60‘II/IX YCJIOBHUAX MepOHpHHTHﬁ.

TumnoBsie KOHTPOJIBHBIC 3adaHUS 110 KAKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe M HH(OPMAIIMOHHOE OOecniedeHue TUCIUIIIMHBI

IHeuaTHas yyeOHO-MeTOAUYECKAS] JOKYMEHTAMS
@) OCHOBHAs TUMepamypa:
1. UYymanos, 1. B. MarepuanoBeneHne KOHCTPYKIIMOHHBIX MaT€puaIoB
[Tekcrt] : pab. Terpanap no HampasiaeHnuto 22.03.01 "MarepuanoBeenue u
texHosioruu matepuanoB" u 22.03.02 "Meramnyprus" / U. B. Uymanos, M. A.
Marseesa ; FOx.-Ypai. roc. yH-T, 3natoyct. ¢pui., Kad. O6m. merammyprus ;
HOVYpI'Y. - Yensabunck : U3nar. uentp HOYpI'Y, 2016. - 41 c. : un.

0) OononHUmMeENbHASL IUMePamypa:

1. Jlaxtus, 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. MarepuanoeieHre 1 TexHonorus Metamion [ Teker] :
yue0. 1 cpea. npod. oopazosanus / I'. I1. derucos, ®. A. lN'apudymnun. - M. :
Onuxkc, 2007. - 619 c. : un.

3. MarepuanoBeaeHue U TEXHOIOTHS MeTalIoB [TekcT] : yuel. i 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. cnernuanbHocTsM / B. Y. Uymanos, U. B.
Uymanos ; FOx.-Ypai. roc. yu-T, 3natoyct. ¢ui., Kad. O6m1. meranmyprus ;
IOVYpI'Y. - Yensbunck : U3a-so OYpI'Y, 1998. - 88 c. : mi.

5. Uymanos, B. 1. Metamnosenenue. JlaboparopHslil mpakTukyMm [ TekcT]
: yue0. mocobue 115t By30B 10 METauTypr. cneruanpHocTsM. Y. 2 / B. Y. UymaHnos,
U. B. Uymanos ; FOx.-Ypai. roc. yH-T, 3natoyct. ¢ui., Kad. O0m. Mmerammyprus ;
IOVYpI'Y. - Yensbunck : U3a-so OVYpI'Y, 2000. - 149 c. : un.

6) ome4decni6eHHble U 3apy6€9fCHbl€ HCYPHAJIbL NO OMCL;MI’ZJZMH& umeruuecs 6 oubnuomexe:



He npenycMoTpenbt

2) MemoouuecKkue YKazaHus 01 Cmyo0eHmos no 0C80EHUI0 OUCYUNTUHDL.

1. borogyxoB C.H., MarepuaiioBe/ieHHE B BOIPOCAX U OTBETaX. 3-€
uznanue. C.U. boponyxun, A.B. Cuntoxun, E.C Ko3uk. M31-B0o: MamumHocTpoeHue,
2010, 352c.

2. Yymanos, 1. B. MarepuanoBeneHne KOHCTPYKIIMOHHBIX MATEPUAIIOB
[Texct] : pab. Terpanp no Hanpasienuto 22.03.01 "MarepuanoBeenue u
texHosioruu 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.

3.  Kpynun I0.A., Marepuanosenenue crercrasoB. FO.A. Kpynun, B.b.
®dTnnunosa. M3a-so: MUMUC, 2008, 152c¢.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosmenbHol pabomsl CmyoeHma:

1. borogyxoB C.H., MarepuaiioBe/ieHHE B BOIPOCAX U OTBETaX. 3-€
uznanue. C.U. boponyxun, A.B. Cuntoxun, E.C Ko3uk. M31-B0o: MamuHoctpoeHue,
2010, 352c.

2.  Yymanos, 1. B. MarepuanoBenenne KOHCTPYKIIMOHHBIX MATEPUAIIOB
[Texct] : pad. Terpanap no HampasiaeHuto 22.03.01 "MarepuanoBeenue u
texHosioruu 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.

3.  Kpynun IO.A., Marepuanosenenue crercrasoB. FO.A. Kpynun, B.b.
®dTnnunosa. M3a-so: MUMMUC, 2008, 152c¢.

JJIEKTPOHHAs Y4eOHO-MeTOANYeCKAs TOKYMEeHTaIl U

HaumenoBanue
No Brn peeypeas | bubnmorpaduyeckoe onrcanue
JTUTEPATYPHI AJIIEKTPOHHOM
¢bopme
Hosuxos, .. Metannosenenne: B 2 1-x. T. 1. OcHOBEI
DIEKTPOHHO- metaoBeneHus; T. 2. Tepmuueckas oOpadoTka. CruiaBbl.
1 JlonomHUTENbHAS |OMOTMOTEUHAS [Dnexrponnsiii pecypc] / .M. HoBukos, B.C. 3omoTopeBckutd,
nuTeparypa cucTemMa B.K. ITopthoii, H.A. benoB. — OnekrpoH. nan. — M. :
n3narenbcTBa Jlane MUCHC, 2014. — 1020 ¢. — Pexum nocryna: — 3ari. ¢
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[Tepedyens KCOIB3yEMOT0O MIPOTPAMMHOTO 0OECTICUCHHUS:
Her

[Tepedenp ncmonb3yeMbpIx MpoheCCHOHABHBIX 0a3 TaHHBIX U WH()OPMAITMOHHBIX
CIIPABOYHBIX CHUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOe o0ecreyeHne 1 CIUTITHHbI

| Bun 3anaruit | Ne | OcHoBHOE 000pyI0BaHKE, CTEH Ibl, MAKEThI, KOMIIBIOTEPHAS] TEXHHKA,




ayJl. | IpeayCTaHOBICHHOE MPOTpaMMHOE 00eCTIedeHHE, UCTIONB3yeMOe /ISl Pa3IMIHBIX
BUJOB 3aHSITUI
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Jlextuu JlnanpoexTop, Habop AMaGUIEMOB , TITIAKATHI, CXeMBI, TPAQUKH, aTIIaChl

2)
Mertamtorpadpuueckue mukpockonsi: EC METAM PB-21 (4 wt.), EC METAM
Jlaboparopusie (101 |PB-23 (1 wt.), MUM-7 (2 wt.), MUM-6 (2 mit.), MUM-10 (1 mit.), NEOPHOT-21
3aHATHUS (2) |(1 mwT.). Mukpockorsl, pabotaromue B mpoxossiiem ceere: AMPLIVAL (2 mir.),
[-2E (1 mt.), MUH-9 (1mt.)




