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1. Ilesaun ocBOeHHS TUCHMILJIMHBI.
K OCHOBHBIM 1eJIM OCBOCHHMS JUCHUIUIMHBI «IlopoIKkoBbIe MaTepHaIb»
CIEeAyeT OTHECTH:

— (GopMHUpOBaHHE 3HAHMA O COBPEMEHHBIX METOJaX IMOJIyYEeHHs MOPOIIKOBBIX
METAJIJIOB U CIUIABOB, a TAKXKE U3/ICTHI U3 HUX;

— MOATOTOBKA CTYIEHTOB K JIEATEIHHOCTH B COOTBETCTBUU C KBATU(PUKAITMOHHOM
XapaKTEepUCTUKOW OakanaBpa Mo HalpaBJICHUIO, B TOM Yncie (OpMUPOBAHUE YMEHUH 11O
BBISIBJICHUIO  HEOOXOJUMBIX YCOBEPILIEHCTBOBAHMM M pa3pabOTKE HOBBIX, OoJiee
3 PEKTUBHBIX METO/IaX MOTYUYESHHUS TIOPOIIKOBBIX MaTEPUAIIOB.

K ocHOBHBIM 3agayaM OCBOCHHS AMCUUIUIMHBI «IlOpOIIKOBBIE MaTepHab»
CIIeyeT OTHECTH:

— OCBOCHHE CIIOCOOOB IIOJIYUCHHUS IIOPOIIKOBBIX MATCPHUATIOB, TCXHOJIOTHYCCKHUX
IIpUCMOB (bOpMOO6p330BaHI/IH PI3IIGJIPIﬁ N3 IIOPOIIKOBBIX MATCPHAJIOB N MCXAHHU3MOB,
IIPOTCKAIOIUX ITPHU CIICKAHWHU IIOPOIIKOBLBIX TCJI.

2. Mecto nucuumuidabl B cTpykrype OOII 6akanaBpuara.
HucuumnHa «[lopomikoBble MaTepuandbl OTHOCHUTCS K UYHCIY Y4e€OHBIX
JUCLUIUIMH O BBIOOPY OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl OaKanaBpHara.
«lTopoiikoBbele MaTepuanbl» B3aUMOCBSI3aHA JIOTHYECKHM W COAEPKATEIBHO-
METOINYECKH CO CIEAYIOIMMH IUCIUILIMHAMA U npakTukamu OOII:
B sapuamuenoil vacmu 6azosoco yukia (bl):
— MeTtajuimyeckue MaTepralibl;
— Br10op MaTepuaioB s H3rOTOBJICHUS W3ICIIHH;,
— TexHoNorusi KOHCTPYKIIMOHHBIX MaTEPHUAJIOB,;
— MeToapl orpeiesieHus: CBOMCTB MaTepUAIOB.

3. IlepeyeHb MUIaHUPYEMBIX Pe3yaIbTATOB 00y4eHHs MO AMCHMILINHE
(Moay.110), COOTHECEHHbIE € INIAHMPYEMBIMH Pe3y/JIbTATAMU 0CBOCHUSA
00pa3oBaTeJIbHOM NMPOTrPAMMBI.

B pesynbrare oCBOEHUs AMCHMIUIMHBI (MOAYJs) Yy oOydaronuxcs GopMUPYIOTCS
CJIeyIOIME KOMIIETEHUMHU M JIOJDKHBI OBITh JOCTUTHYTHI CJEAYIOIIUE PE3yJbTaThl
oOy4eHHs Kak 3Tarn (pOopMUPOBaHUS COOTBETCTBYIOIINX KOMIETEHIMNA:

B pesyabTare
OCBOCHHS
Kon o0pa3oBaTe/IbHOM IlepeyeHb MIaHMPyeMbIX Pe3yJbTATOB
KOMIIETeHIH U NPOrpamMMbl 0o0yueHHs MO JUCIHHUILJIMHE
00y4YarIIMIiCcs J0JIKEeH
001a1aTh
MK-4 CIIOCOOHOCTBIO 3HATh:
HCITIOJIb30BaTh B ® OCHOBbl  BIUSHHMS  MEXAHUYECKOIO
HCCJIETOBaHMSIX " TEPMUYECKOT0, XHUMUKO-TEPMUYECKOTO
pacuerax 3HaHHUA O U TEPMO-MEXaHMYECKOTr0 BO3/CHCTBUS B
METOJIaX HCCIIEJOBAHMUS, mpoliecce MPOU3BOJACTBA HA M3MEHEHUS




aHa/n3a, JTUarHOCTHKHU U CTPYKTYpbl M CBOMCTB HOPOIIKOBBIX

MOJIETTUPOBAHUS MaTEepUaoB;
CBONCTB BEUICCTB | yMeTh:
(MaTepuanon), ® [PaBWIbHO BHIOMPATH MOPOIIKOBBIN
buznueckux u MaTepuail U TEXHOJIOTHUIO €ET0
XUMHUYECKHUX MpOIECcCax, IIPOM3BOJICTBA C LENIBIO MTOJTYYEHUS
IIPOTEKAOLIUX B 3aJIaHHOM CTPYKTYpPBI U CBOWCTB,
MaTepuanax IpuU X o0ecreynBaroInX BICOKYIO
MoJIyueHuHu, 00paboTke HAJE)KHOCTb U JJOJTOBEYHOCTD AeTalei
U MOJU(UKAIIHN MaIuH

BJIAJeTh:

e METOJaMH ONTHMH3AIINN
TEXHOJOTHYECKUX MPOIECCOB
MOPOIIKOBOW METAJUTYPTHH JJISI
KOHKPETHOI'O THIa MIPOU3BOICTBA

4. CTpyKTYypa M cojepKaHue TUCHUILTHHBI.

OOmrast TpyT0EMKOCTh JTHUCIUIUIMHBI COCTaBIIsAeT 3 3adeTHbIC enuHUIbl, T.c. 108
aKaJIeMUYECKUX 4acoB (M3 HUX 54 yaca — caMOCTOsITeIbHas padoTa CTY/ICHTOB).

Paznensr nuctmmumnael «[lopomkoBeie MaTEpHAIBD) H3y4JalOTCs Ha BTOPOM Kypce.

Tpernii cemecTp: nekiuu — 1 yac B Hegenmo (18 yacoB), ceMMHApCKUe 3aHATHUS —
1 gac B Henento (18 wacoB), maboparopusie padboThl - 1 yac B Henento (18 yacoB) dpopma
KOHTPOJISI — DK3aMEH.

CrtpykTypa u copepxaHue TUCHUIUIMHBI «]lopomKoBbie MaTepramby MO CPOKaM U
BUJIaM paboThl oTpakeHsl B [Ipunoxenun 3.

Copaepxanue pa3aesioB IMCHUIINHBI.

BBenenue

[Ipenmer, 3amaum U coxaepkaHue OUCHUIUIMHBI. COBPEMEHHOE COCTOSHUE W
MEPCHEKTUBBI PA3BUTHUS IPOU3BOACTBA MOPOIIKOBBIX MaTepualioB. CTpyKTypa Kypca, €ero
MECTO M POJIb B TIOJATOTOBKE CIEIIUATIMCTA, CBA3b C IPYTUMH JUCHUTLIMHAMM.

OcHOBHBbIEC TEPMUHBI U ONPeEAeJICHHS.
[ToHsATHA O «METALTUMYECKOM TIOPOIIKE», «IPEeCcCCyeMOCTH U (HOPMYyeMOCTH
METAJTNYECKOTO MOPOIIIKAY, «CTIEKaHUU METAJTNYECKOTO MOPOLIKAY,

«KOHCTPYKITHOHHOM ITOPOIIKOBOM MaTepHaje», «KOMITO3MIIMOHHOM IIOPOIIKOBOM
matepuanie» ('OCT 17359-82).

CBolicTBa MeTAJIMYECKUX MOPOIIKOB U METOAbI UX MOJIyYeHHS.

Ceoticmea nopouwKos u Memoowvl Ux onpeoeneHus.

Xumudeckue, (U3MYECKHE W TEXHOJOTHYecKkue CcBoiicTBa mopomkoB. dopma,
pasMep 4acTUL U METOJbl UX omnpenencHus. MeToapl aHanu3a IUCIEPCHOCTH MOPOLIKA.
VY nenpHasi IOBEPXHOCTh, MUKHOMETPUYECKAs MIJIOTHOCTh U MUKPOTBEPIOCTh YACTHLL.

I'OCTs1 u TY Ha MeTayuMueckue mopouiku. TexHuka 0e30macHOCTH Mpu padoTe ¢
ITOPOLLIKAMHU.



Hzmenvuenue meepovix mamepuaios.

MeToasl M3MeNbUYSHHUS TBEPIBIX MaTepuanoB: oOpabOTKa pe3aHueM, pa3Moi B
IIIAPOBBIX BPAIIAIOIMINXCS MENbHUIIAX, YJIBTPa3BYKOBOE IUCIEPTUPOBAHUE, Pa3MOJ B
BUXPEBBIX U CTPYHHBIX MEIBHUIIAX, PA3MOJ B MOJIOTKOBBIX MEIBHUIIAX, N3MEIbUCHUC B
IIIEKOBBIX, BAJIKOBBIX M KOHYCHBIX TPOOMIIKAX, H3MEIBUYCHHUE YIHTPAa3BYKOM.

Jucnepeuposanue memaniuieckux pacniagos.

Bunpl  nucnieprupoBaHUsS — PAcIUIaBOB:  IIEHTPOOEKHOE U YIBTPa3BYKOBOE
pacnbuieHre. TEeXHOIOTHS pacbUICHUS MTOPOIITKOB PA3TUYHBIX METAILIOB.

Boccmanoenenue xumuueckux coeOureHu.

Knaccudukanus MeTOIOB  BOCCTAaHOBIEHHUS  Keie3a:  (U3HKO-XHMMHUYECKHUE,
MeXaHn4deckue. TepMonMHAMUKa W KHHETHKAa  IPOIECCOB  BOCCTAHOBJICHHS.
BoccranoButenu, UX CBOWCTBA U METOABI TIOTYyUCHUSI.

I1Ipou3600cmeo nopowKos 21eKmpoIu3oM.

OU3NKO-XUMUYECKHE OCHOBBI BBIJICIICHHUS TOPOIIKOB METAIOB. TeXHOJIOTHUS
MOJIYYCHHUSI TIOPOIIKOB MEIW, HHUKEIS W JIPYTUX METaUIOB AJIEKTPOJIU30M BOJTHBIX
pacTBOpoB. TEeXHOJOTHS TOMyYCHHS TMOPOIIKOB TaHTaNa, TUTaHA W APYTUX METAIOB
AIIEKTPOJIN30M PACIIIIABOB.

IIpou3600cmeo nopowikog mepmuieckol ouccoyuayuel XUMuieckux coeOuHeHuti u
Opy2uMU Memooamu.

OU3NKO-XUMUYIECKHAE OCHOBBI KAPOOHUITLHOTO MeTOAa. TEeXHOJIOTHS KapOOHMILHBIX
MTOPOIITKOB Keje3a M HUKEII. MEeXKpUCTAIUTMTHAS KOPPO3HUs, BOTOHKA W KOHACHCAITHS,
TepMoau(dy3nOHHOE HACHIIIICHUE U JPYTUE METOJIbI MOJYyYEHHUs MOPOIIKOB Pa3IUIHBIX
METaJUIOB U CIIJIABOB.

MeTtoab! popMOBaAHUA METANINYECKUX TOPOUIKOB.

Knaccudukanus wmeronoB ¢GopMoBaHHMs Ha CTaTHUYECKHE U JIHHAMHYECKUE.
[ToaroToBUTENBHBIE ONEPALIMU TOPOIIKOB K popMoBaHHI0. CMENIMBaHKE TOPOILIKOB.

lIpeccosanue memaniuueckux nopouiKos.

TexHonorus, OOCTOMHCTBA M HEAOCTATKH NpeccoBaHus. Dusznyeckue OCHOBBI
MIPECCOBaHUSl METAJUIMYECKMX MOopowKoB. IIpoyHocth mnpeccoBok. Mcmnosb3oBanue
CMa30K MpU MPECCOBAHUU: UHEPTHBIE U aKTUBHBIE. IIpakThka mpeccoBaHust U Opak npu
npeccoBaHuu. Harpyxaromue ycTponcTBa — pecChl.

Cmamuyeckue mMemoovl (hOpMOBAHUS MEMALTUYECKUX NOPOULKOSB.

N3ocratnueckoe (GopMOBaHHME: CYIIHOCTb, IMPEUMYIIECTBA U  HEJOCTATKHU.
Texnomorus rugpocratuueckoro ¢opmoBanus. [azoctaruueckoe (popmoBaHue:
CYUIHOCTb, MpEUMYIIeCTBAa M HeHocTaTku. Meton (OpMOBaHUS B TOJICTOCTEHHBIX
ANACTUYHBIX 000s104KaX. TeXHOIOTMYECKHEe MPOIECChl MYHIIITYYHOTO, HUIMKEPHOTO U
WHXEKIIMOHHOTO (QopMoBaHusa. BuOpammonHoe (opmoBaHue: CyIIHOCTh METO/Aa H
Kiaccuukanus.

IIpokamka memaniu4eckux nopouiKos.

Bunpl, TexHoiOrus, JOCTOMHCTBA M HENOCTaTKW MeToAa. leomeTpuyeckue Hu
TEXHOJIOTMYECKHUE MapaMeTpbl MPOKATKU. TpHu OCHOBHBIX NMEPUOA MPOKATKU: HAaYaJIbHBIN
HEYCTAHOBUBIIUICS, YCTAHOBUBIIMICSA U KOHEUHBI HECTALIMOHAPHBIA nepuof. CxeMbl
NPOKATKHU: BEPTUKAIbHAs, TOPU30HTAIbHASA U HAKJIOHHAS.



Junamuyeckue memoovl popmosanus MemaiiuyecKux nopouKos.

[IpenmymiecTBa U HeAOCTATKU. TE€XHOJIOIMH B3PBIBHOTO, 3JEKTPOrHAPABIMUECKOTO,
AIIEKTPOMArHUTHOTO M MHEBMOMeXaHudyeckoro (opmoBanus. OlLeHKAa pe3ylbTaToOB
JMHAMHYECKOTO (hOpMOBaHUSI.

CnekaHue MeTaJIHYeCKUX OPOILIKOB.

Knaccudukanus MeTofoB croekaHusi: TBepAaodasHoe, Tropsyee IMPEecCOBaHUE,
Xuako(dasHoe crieKaHue.

Cnexanue 00OHOKOMNOHEHMHBIX CUCTNEM

TepMonnHaMuyeckue MPEANOCHIIKA CIEKaHUS OJHOKOMIIOHEHTHBIX CHCTEM.
Cragun cnekanus. JIBwKymue CHiIbl CHEKaHUS OJHOKOMIIOHEHTHBIX CHCTEM.
Mexanu3msl MacconepeHoca. [lom3ydyecTb KpUCTaJUIMUECKUX Tesl. Pekpucramimzanus
OpU CHEKaHWU. YIUIOTHEHUE TMpU CIEKaHUM. AHU30TPONMS YCalKH, 30HAIbHOE
o0ocoOsienne. BnusgHue TexHOIOrMYECKUX (PAKTOPOB HA MPOIECC CHEKaHUs.
AKTUBUPOBAHHOE CIIEKaHUE.

Cnexanue MHO20KOMNOHEHMHBIX CUCTEM

OO6mume 3akoHOMEpHOCTU criekaHus. CrekaHue CUCTEM C HEOTPAaHMYEHHOU W
OTPaHUYECHHOU PacTBOPUMOCTBIO KOMITOHEHTOB. Cnekanune CUCTEM c
HEB3aUMO/ICHCTBYIOIIMMHU KOMITOHEHTaMHU. 3aKOHOMEPHOCTHU CIEKaHUS
MHOTOKOMITOHEHTHBIX CUCTEM C 00pa30oBaHUEM KUAKOU (Pa3bl (KUIKO(Pa3HOE CTICKAHUE).
Nudunbrpanus: pU3NKO-XMMUYECKHE OCHOBBI U 3aKOHOMEPHOCTH.

IIpakmuka cnexanus.

ATMOcC]epsbl crieKaHMs U 3alllUTHBIE 3aChIIKU. bpak mpu criekaHuu U MeEphI 10 €ro
MPEAYIPEXKICHHUIO.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

Meroauka npenogaBaHus JUCIHUTUTNHBL «[[OpOIIKOBBIE MaTepuaby U peaanu3aius
KOMITETEHTHOCTHOTO TIO/IX0/1a B U3JI0’)KEHUU U BOCTIPUSATUN MaTepuaia mpeaycMaTpuBacT
WCITOJIb30BAaHUE CJICAYIOMNUX AaKTUBHBIX W HWHTEPAKTUBHBIX (OPM  TPOBEACHUS
TPYIIOBBIX, WHANBUIYAITbHBIX, ayJAUTOPHBIX 3aHITHH B COYETAaHWH C BHEAYIUTOPHOMN
paboToii ¢ T1enbl0  (GOPMUPOBAHMUS U Pa3BUTUA MPOPECCUOHATBHBIX HABBIKOB
00yyJaroImuXxcs:

— TIOJTOTOBKA, TMPEACTaBICHUE M OOCYKIECHHWE MPE3eHTAllnii Ha CEMHUHAPCKUX
3aHATHAX;

— OpraHu3anys W MPOBEACHHE TEKYIIEro KOHTPOJIS 3HAHWUH CTYIEHTOB B (popme
YCTHOTO OTIpoca.

6. OueHovHbIe cCpecTBA /51 TEKYLIEro KOHTPOJIA YCIeBaeMOCTH, TPOMEKYTOYHOIM
aTTecTalMy M0 UTOTaM OCBOEHUS TUCIHUIJIMHBI U Y4eOHO-MeTOUYeCKOe
olecreyeHne CAaMOCTOSITEIbHOM PadOThI CTY/1€HTOB.

B mnpomecce 00ydeHUST HCTONB3YIOTCS  CIEAYIONIHUE OIICHOYHBIE  (HOPMBI
CaMOCTOSATEIIbHONH pPabOThl CTYJCHTOB, OIICHOYHBIC CPEICTBA TEKYIIEro KOHTPOJIS
YCIIEBAaEMOCTH U TIPOMEKYTOUYHBIX aTTECTAIUH:

- TOJArOTOBKAa M BBICTYIUICHME Ha CEMHUHApPCKOM 3aHATHH C Tpe3cHTalued u
00CyXIeHHEM;



- pedepar;

O1eHOYHBIE CPECTBA TEKYIIETO KOHTPOJIS YCIEBAEMOCTH BKIIIOYAIOT KOHTPOJIbHBIE
BONPOCHI U 3a7aHusl B (pOpMe yCTHOTO OMpoca, AJisi KOHTPOJISI OCBOCHHUS 00YYaIOIIIMHCS
pa3enioB AUCLUUIUINHGI, 3aIIUTa pedepaToB.

OOpasupl 3a7aHuil AJI NPOBEIEHUSA TEKYIIEro KOHTPOJIS M 3K3aMEHALHMOHHBIX
OWUJIETOB, MIPUBEACHBI B MPUIIOKEHUH 2.

6.1. ®oH/1 O1LIEHOYHBIX CPEICTB 1JIf NPOBeIeHUS MPOMEKYTOUYHOM ATTeCTAlNHU
00y4aIMXCcs M0 JUCUHUIIMHE (MOTYJIIO0).

6.1.1. [lepeyenb KOMIETEHIMH C yKa3aHUEM 3TamoB MX (OPMUPOBAHMS B Tpoliecce
OCBOCHHSI 00pa30BaTEIBHON MIPOTPaAMMBI.

B pesynpraTe OCBOGHHS JUCHUIUIMHBI  (MOAYJsl)  (OPMHUPYIOTCS — CIIEIYIONIUE
KOMIETEHIINH:

Kon B pe3yabTare ocBoeHus1 00pa30BaTeIbHOM NPOrpaMMbl 00YUYAKO LIUTICSE
KOMIIETeHIH U J0JI2KeH 00,1a1aTh
IIK-4 CIOCOOHOCTBIO HCIONB30BaTh B MCCIEIOBAHMUSX M pacueTax 3HaHUS O

METOJIaX MCCIICOBaHUs, aHAIN3a, TUAaTHOCTHKHU ¥ MOJICIIMPOBAHUS CBOWCTB
BEIICCTB (MarepualioB), (HU3MYECKUX M XUMHYECKHX IIpoleccax,
MPOTEKAIIIMX B MaTepuaiax TNpH WX TMOINyYeHHH, O00paboTke U
MoaupUKaITIU

B mpouecce ocBoeHusi o0pa3oBaTeNbHON MPOrpaMMbl JTaHHbIE KOMIIETEHLUHU, B
TOM YHCJIE UX OTJEJIbHbIE KOMIOHEHTHI, ()OPMHUPYIOTCS MOATANHO B XOJI€ OCBOECHUS
0Oy4aronIMMUCs TUCUUIUIMH (MOAYJIel), MPAKTUK B COOTBETCTBHM C YUYEOHBIM IJIAHOM U
KaJICHJapHBIM rpauKkoM yueOHOTO Tpoliecca.

6.1.2. Onucanue noka3areJieid 1 KpUTEpHeB OLICHMBAHNS KOMIIETEHIIHI,
(opMupyeMBIX 110 HTOTaM OCBOEHMS TUCIHUILINHBI (MOAYJIs1), ONMCAHME KA
OlLICHUBAHMS.

[lokazarenemM  OLICHMBAaHWS  KOMIETEHUMM HA  Pa3IMUHbIX  JTamax  HUx
dbopMHUpOBaHUS SBISIETCS JTOCTHKEHUE OOYYAIOIIMMUCS TUTAHHUPYEMBIX PE3YJIbTaTOB
00y4eHUsI M0 TUCHUILUIUHE (MOJIYIIIO).

ITK-4: ciocoGHOCTBIO HCII0JIb30BaTh B UCCIEAOBAHUAX U pacueTax 3HaHUs O METOJax MCCIIeI0BaHUs, aHAIN3a,
JMAarHOCTHKHU U MOJICIIMPOBAHMSI CBOMCTB BEIIECTB (MaTepHaNIOB), GU3NUECKUX U XMMUYECKHX MPOLECcCax,
MPOTEKAIOIIMX B MaTepHaiax Mpu UX MOJy4yeHUH, 00paboTke U MoIu(pUKaLIUU

Kpurepun onennBanns

TToxa3arean
2 3 4 5




3HATh:
OCHOBBI
BIIUSTHUS
MEXAaHHNYCCKO
ro
TEPMHUYECKOT
0, XUMUKO-
TEPMHUYECKOT
0 U TEPMO-
MEXaHUYECKO
ro
BO3JICHCTBHUSI
B IpolLecce
MPOU3BOACTBA
Ha U3MCHCHUS

OOyuaromuiics
JIEMOHCTPHPYET MOJIHOE
OTCYTCTBHUE HIIN
HEZ0CTaTOYHOE
COOTBETCTBHE CJICIYIOIINX
3HaHMIl: OCHOBBI BIIUSHUS
MEXaHUUYECKOT 0
TEPMHUYECKOT 0, XUMHUKO-
TEPMHUYECKOT0 U TEPMO-
MEXaHUYECKOT O
BO3JEHCTBUSA B IIPOLIECCE
IIPOM3BOJICTBA HA
U3MEHEHUS CTPYKTYpHI U
CBOMCTB ITOPOLIKOBBIX
MaTepuasos.

OO0yuaromuiics
JIEMOHCTPHPYET
HETIOJTHOE COOTBETCTBHE
CIEAYIOIINX 3HAHUM:
OCHOBBI BIIUSIHUSA
MEXaHUYECKOTO
TEPMHUYECKOTO,
XUMHKO-
TEPMHUYECKOTO U
TEPMO-
MEXaHUYECKOTO
BO3JICUCTBUA B
nporecce
MPOU3BOJCTBA HA
U3MEHEHUS

OO0yyarommuiics
JIEMOHCTPHUPYET
YaCTUYHOE COOTBETCTBUE
CIEAYIOLINX 3HAHUI:
OCHOBBI BIIUSIHUSA
MEXAHUYECKOTO
TEPMUYECKOTO,
XAMHUKO-TEPMHUYECKOTO
U TEPMO-
MEXaHUYECKOTO
BO3/ICUCTBUS B
mnpoiecce
MMPOU3BOJICTBA HA
U3MEHEHUS CTPYKTYPBI
1 CBOMCTB

OO0yyaromuiics
JIEMOHCTPHPYET
ITOJIHOE
COOTBETCTBHE
CIICTYFOIIMX
3HAHUM:
OCHOBBI
BIIUSIHHS
MEXaHHYECCKOT
0
TEPMUYECKOTO,
XHMHKO-
TEPMHYECKOTO
U TEpMO-
MEXaHUYEeCKOT
0 BO3[EHCTBUA

CTPYKTYpHI 1 CTPYKTYPBI U CBOMCTB | MOPOIIKOBBIX
CBOMCTR MTOPOIIKOBBIX MaTepHayioB, HO B Ipouecce
HOPOIIKOBBIX MaTepHaos. AOTYCKAIOTCA HPOM3BOACTEA
MaTepHATIOB JlomycKaTCst HE3HAYUTEIbHBIC Ha U3MEHEHUS
3HAYUTENbHBIE OIINOKH, OIMOKH, HETOYHOCTH, CTPYKTYpPHI U
MIPOSIBIISIETCSI 3aTPYAHEHUS TIPH CBOICTB
HEJI0CTATOYHOCTh AHATATHICCKHUX MTOPOIITKOBBIX
3HAHMH, 110 ATy Onepanmsix. MaTepHuaroB,
noKasartelnei, CBOGOJIHO
oOyyaromuiics onepupyer
UCHBITHIBAET npuobpe-
3HAYUTCIIbHBIC TEHHBIMH
3aTpyAHCHMA pH 3HAHUSMHU.
OIIEPUPOBAHUU
SHaHHUAMMU IIPU UX
NEepeHOCC HAa HOBBIC
CUTYyallUH.
YMeTh: OOy4aroIuiics He yMeeT OOyuarormuiics OO0yyaromuics OO6yyaroruics
HpaBI/IHLHO HJIM B HCJIOCTaTO‘IHOI\/II OEMOHCTPUPYET JEMOHCTPHUPYET JEMOHCTPHUPYET
BBIOMPATH CTENeHH yMeeT MPABUIIBHO | HEIOJIHOE COOTBETCTBUE | YACTUYHOE COOTBETCTBUE | MOJIHOE
OPOLIKOBBI | BBIOMPATh OPOIIKOBBIN CIIEIYIOINX YMEHUM: CIIEeIYIOIINX YMEHHIA: COOTBETCTBHE
MaTepuarn u MAaTepUall U TEXHOIOTHI0 | IPABUIBHO BBIOMPATh | MPABUIBHO BHIOUPATh | CIETyHOUINX
TeXHONOIMIO | €T POM3BOJICTBA C TIOPOIIKOBBIN TIOPOIIKOBBIH YMEHHii:
ero LEITBIO TONyYeHNs Marepuan u Marepuai 1 HIPAaBUIIbHO
NPOM3BOJICTBA | 337IAHHOH CTPYKTYDHI 1 TEXHOJIOTHIO €T0 TEXHOJIOTHIO €TO0 BBIOHPATh 5
¢ LENBIO CBOIICTB, IIPOU3BOJICTBA C IIPOU3BOJICTBA C Leybto | TTOPOIIKOBLIM
Oy TenHs 06€eCIIeUNBAIOLINX LENBI0 TIOJYyYEHHUS MOJIy4YEHUS 3aJaHHOU MaTepual H
3a1aHHOM BBICOKYIO HAIeXKHOCTb U 3a/IaHHOU CTPYKTYPBI | CTPYKTYpPBI U CBOMCTB, | TEXHOJIOTHIO
CTPYKTYPBI i | JIONITOBEYHOCTB JleTaneii U CBOMHCTB, o0ecreYnBaroIMx cro
CBOMHCTB, MALLE. 00ecIIeunBaronnX BBICOKYIO HaJIe)KHOCTh | ITPOU3BOJCTBA




oOecrieuynBaro BBICOKYIO HAJIE)KHOCTh | U JOJITOBEYHOCTD C 1IEJIBIO
X U JI0JITOBEYHOCTh JieTajel MalivH. MOJy4YECHUS
BBICOKYIO JieTajield MalivH. VMeHHsT OCBOCHBI, HO 3aJlaHHOMN
HaJIe)KHOCTh U Homyckarores JOIIy CKaroTCA CTPYKTYpPHI U
JIOJITOBEYHOCT 3HAYHUTEIbHBIC OIIMOKH, | HE3HAUYUTEIIbHBIC CBOJCTB,
b JeTajei HPOABIACTCA omn6KH, HETOYHOCTH, obecrneunBaro
MAIIIMH HEJO0CTAaTOYHOCTD 3aTpyAHCHU TIpH LLAX BBICOKYIO
yMeHHﬁ, Houpgﬂy AHAJIUTUYECKUX HALEKHOCTD 1
MoKazaTeJeii, orepanusix, IepeHoce
06yqa}0mp[f/ic;[ yMeHI/Iﬁ Ha HOBBIE, HOHFOquHOCTB
WCTIBITHIBACT HECTaHIapTHBIC AeTalicH
3HAYUTCIbHBIC CUTYyaluu. MAaMIWH.
3aTPy/IHEHUS IPH Cpobonro
OIEPHPOBAHHU Orepupyer
YMEHUAMH TIPH HX MPHOOPETEHHBIM
HEPEHOCE Ha HOBHIE 1 yMCHIAMH,
CI/ITyaL[I/II/I. IMPUMCHACT UX B
CHUTYaIHSX
MOBBIIIIEHHOM
CITOYKHOCTH.
BJIAJIETh: OOyuarouiics He BIaieeT OOyuaromuiics Biageer | OOyuaronumiics yactudno | OOydaronuiics
METOJIaMH1 UM B HEJOCTATOYHON METOJIaMH1 BJIajieeT METOJIaMH B TIOJTHOM
OIITUMM3AIMK | CTEIIEHH BJIaJle€T MCTOAAMHU | ONITUMHU3ALUUA OIITUMHU3 AN 00Bbeme BIaseeT
TEXHOJOTHYEC | ONTUMU3AIUN TEXHOJOTUYECKUX TEXHOJIOTHYECKUX METOIaMH
KHX TEXHOJIOTUYECKHUX MPOLIECCOB MPOLIECCOB OIITUMHU3ALNHI
IIPOLIECCOB HPOIIECCOB TIOPOIIKOBON ITOPOIIKOBOM ITOPOLIKOBOM TEXHOJIOrHYECK
MIOPOLIKOBOM | METaJUTypIUH JUIs METaJUTYpPTUH IS METaJUTYpIuH JUIs HX NPOLECCOB
METaJuTyprun | KOHKPETHOr'O THIIa KOHKPETHOTO THTIa KOHKPETHOT'O THUTIA MIOPOIIIKOBOM
JUTS IIPOU3BO/ICTBA. IIPOU3BOJICTBA B IIPOU3BOJICTBA, HaBbIkH | MCTAILITYPTHH
KOHKPETHOTO HETIOJIHOM 00beMe, OCBOEHEI, HO A
THIIA JIOITYCKalOTCs JIOIYCKAKOTCS KOHKPETHOI'O
IIPOM3BOJICTBA 3HAYUTEJIbHBIC OMHOKH, | HE3HAYNTEIbHBIC THNA
MPOSIBIISIETCSI OLIMOKH, HETOYHOCTH, TIPOHM3BOJICTBA,
HEI0CTaTOYHOCTD 3aTpYAHEHHS TIPH CBOGOJTHO
BJIaJICHUSI HABBIKAMH 110 | aHAJUTHYECKUX IPUMEHSIeT
Py TMOKas3aTesen, oreparusx, mepeHoce MOy Y€eHHbIE
OOyyaromuiics YMEHUH Ha HOBBIE, HABLIKH B
HCIIBITBIBACT HECTaHIapTHBIC CUTyaLusx
3HAYUTEIIbHbIE CUTYyaluH. OBBIIICHHOM
3aTPYAHCHUS TIPH CJIOKHOCTH.

MIPUMCHCHHUU HABBIKOB B
HOBBIX CUTyallUsiIX.

[IIxanpl OLIEHUBAHKS PE3YJIBTATOB IPOMEKYTOYHOM aTTECTALIMU U UX OIIMCAHUE:

dopma IPOMEKYTOYHOM ATTECTALMM: IK3aAMEH.




[IpomexxyTouHas arrectanusi oOydarImuxcs B popMe dK3aMeHa MPOBOAUTCA T10

pe3ysbTaTaM BBITIOJIHEHUSI BCEX BUAOB yueOHOW pabOThI, MPEAyCMOTPEHHBIX y4eOHBIM

IUIAHOM 10 JAHHOM JUCHUIUIMHE (MOAYJIO), MPU 3TOM YUYHUTHIBAIOTCA PE3YJIbTaThI
TEKYILEr0 KOHTPOJIS YCIEBAEMOCTH B Te4eHHE ceMecTpa. OLeHKa CTENEeHN AOCTUKECHHUS

OOy4aroNIMMUCS IJIAHUPYEMBIX PpE3yJbTaTOB OO0y4YEHUs M0 JUCUUIUIMHE (MOJIYIIIO)

IMPOBOAUTCA IPCIIOAABATCICM, BCAYIIUM 3aHATHUA 110 JUCHUILIINHC (MOI[y.TII-O) MCTOJOM

3KCHepTHOI?I OLICHKH. I[Io wrtoram HpOMe)I(yTO‘IHOﬁ arrecraigum 110 AJHMCHUIIIMHC

(MOI[YJ'IIO) BBICTABJISICTCA OLICHKA «OTJIIMYHO», «XOPOII0», «YAOBJICTBOPUTCIILHO» HIIH
«HCYIOBJICTBOPHUTCIILHO).

K mpome:KyTO4HOM aTTecTanyuu AOIYCKArOTCS TOJBKO CTYIAEHTHI, BBITOJIHHUBIINE
BCE BHUJBI yueOHOU paboThl, MPEeIyCMOTPEHHbIE pabodell mMporpaMMoi MO AUCHHUIUIIMHE

«ITopoiKoBbIE MaTepHaIbI»

MOJIFOTOBWIIH Pedepar U BBICTYITHIIU C IOKJIAJIOM).

IlIkana oyenueanusn

Onucanue

Omauuno

Buinonnenvt  6ce 6uovt  yuebHoUu pabomvl, npeodyCMompeHHbvle
yuebHvim  naanom. CmyoeHm OeMOHCmpupyem coOmeemcmaeue
3HAHUL, YMEHUL, HABLIKOG NPUBCOCHHbIM 6 MAOIUYAX NOKA3ameinel,
onepupyem npuoOpPemeHHbIMU 3HAHUAMUY, YMEHUSMU, HABLIKAMU,
NPUMEHSIem UX 6 CUMYayusix NOGblUeHHOU cloxchocmu. Ilpu smom
Mocym Oblmb 0onyueHvl He3HAYUmenbHble OWUOKU, HeMmOYHOCMU,
3ampyOHeHus Npu AHATUMUYECKUX Onepayusx, nepeHoce 3HAHUll u
VMeHUll Ha HOBble, HeCMAHOAPMHbBLE CUMYAYUU.

Xopowio

Buvinonnenwvt 6ce 6udvt  yuebHot pabomsei, npedycMompeHHbie
yueonvim — naanom.  Cmyoenm — OeMOHcmpupyem  HenojHoe,
npasuibHoe  coomeemcmeue  3HAHUL,  YMEHUll,  HABbIKOG
npusedeHHbiM 8 mabauyax nokazamenet, 1ubo eciu npu 3mom OvLiu
odonywenvl 2-3 HecyuwecmeeHHble OUUOKU.

Yooenemeopumenvro

Buinonnenvt  6ce 6uowvt  yuebHoU pabomvi, npedyCMompeHHbvle
yueonvim naanom. Cmyoewm OeMOHCmMpuUpyem coomeemcmeue
3HAHUL, 8 KOMOPOM 0C8eWeHA OCHOBHAS, Haubolee 8AXNCHAS YACMb
mamepuana, Ho npu dMoOM OONYWeHd 0OHA 3HAYUMENbHAA OWUOKA
UIU HeMOYHOCMb.

HeyoosnemsopumenvHo

He 6vinonnen oounm unu 6onee 6udog yueOHou pabombi,
npeoyCMOMPEHHBIX YueOHbiM naanom. CmyoeHm OemMoHCmpupyem
HenoiHoe coomeemcmeue 3HAHUU, YMeHUll, HA8bIKO8 NPUBEOEHHbIM
6 mabauyax noxazamee, 0ONYCKAOMCcs 3HaA4UmMenbHvle OUUOKU,
NPOAGNAEMC OMCYMCMEUe 3HAHUU, YMEHUl, HABbIKO8 NO PAOY
nokaszameietl, cmyoenm ucnvimoigaem 3HauumenvHole

(BRIMOJHWIM W 3alUTUIM JIabOopaTopHble paldOTHI,
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3ampyOHeHuss npu ONepuposaHuy 3HAHUAMU U YMEHUAMU NPU UX
nepeHoce Ha HOGble CUMYaYUlU.

@oHAbI OLEHOYHBIX CPEeACTB MNpeAcTaBjJeHbl B Npuiaoxkenuu 1 k padoueit

nporpamMme.
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Ipunoowcenue 1 k
paboueti npozpamme
MHWHHCTEPCTBO OFPA3OBAHUSA 1 HAYKU POCCUMCKOM ®EJIEPAITUN
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJPKETHOE OBPA30OBATEJIBHOE
YYPEXJIEHME BBICIIIET'O OBPA3OBAHUA
«MOCKOBCKHWH NOJUTEXHUYECKHWA YHUBEPCUTET»
(MOCKOBCKHWMH ITOJIMTEX)

Hanpasnenue noaroroku: 22.03.01 MATEPUAJIOBEJIEHUE 1 TEXHOJIOI' A
MATEPHAJIOB
OII (mpoduns): «IlepcrieKTUBHBIC MaTepHUAIIBI U TEXHOJIOTHUH)
dopma oOydeHus: OUHas
Buna npodeccnonanbHo# A€ TEILHOCTH: HAYYHO-UCCIEA0OBATEIbCKAS U PACUCTHO-
aHAJIUTUYECKAst

Kadenpa: «MartepuanoBeaeHue»
®OHJ OIIEHOYHBIX CPEACTB
o AMCHUIIJIMHE

IHopomkoBbIe MaTepuAJIbI
Cocrag: 1. Ilacopt oHTa OIIEHOYHBIX CPEJICTB
2. OnucaHue OLEHOYHBIX CPEJICTB:
A. Tembl pedeparToB
b. Bonipocsl K 3k3aMeHy

B. TemMbl KOJLUIOKBHYMA
I'. [lepeyeHsb J1a00paTOPHBIX PadOT

CocraBurenn:
npenogaBareab Tep-Baransunun 1O.C.

Mocksa, 2020 rox
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IMOKA3ATEJIb YPOBHSI COOPMHUPOBAHHOCTH KOMIIETEHIIUIA

Tabmuna 1

IHOPOIIKOBBIE MATEPUAJIBI

@I'OC BO 22.03.01 «KMaTepuaoBeieHHe M TEXHOJOTMU MATEPUATOB)»

B miporiecce 0CBOEHUS TaHHOU TUCIUIUIMHEI CTYICHT (POPMUPYET U IEMOHCTPUPYET CICAYIONTUE
npogecCHOHAIbHbIE KOMIIETCHIMU:

uccie0osanus,
ananusa, OUasHOCMuKU
U MOOENUPOBAHUS
ceolicme geujecme
(mamepuanos),
husuueckux u
XUMUYECKUX npoyeccax,
npomexaowux 6
Mamepuanax npu ux
nonyuenuu, oopabomrxe
u Moouguxayuu

IIPOLECCE MPOU3BOACTBA HA U3MEHEHUS
CTPYKTYPBI U CBOMCTB IOPOIIKOBBIX
MaTEpPHAJIOB;
YMeTb:
® [IPAaBWJIBHO BBIOMPATH MOPOIIKOBBIN
MaTepuail U TEXHOJIOTHIO €T0
IIPOU3BOJICTBA C LIEIBIO NOJIy4EHUS
3aIaHHOU CTPYKTYPBI U CBOWCTB,
o0ecrevynBaroIuX BEICOKYIO Ha/I€KHOCTh
Y JI0JITOBEYHOCTH JIeTaIed MalIvH
BJ1aJ€Th:
® METOJaMH ONTUMHU3ALNN
TEXHOJIOTMYECKUX MPOLECCOB
MTOPOIIKOBOM METAJLUTYpTUN JUIst
KOHKPETHOI'O TUIIa IPOU3BOJICTBA

KOMIIETEHIIUH IlepeyeHb KOMIIOHEHTOB TexHosorus dopma CTenenun ypoBHei

NH- ®OPMYJINPOB- (popmupoBanus OLICHOYHOI'0 |(0CBOCHHUSI KOMIIEeTEeHLUI

JIEKC KA KOMIIeTeHIINH cpeacTBa**

IIK-4 cnocodHOCTH 3HATh: NENIER P, ba3oBblii ypoBEeHD
UCnoJjib3oeams 8 ® (OCHOBBI BIIUSSHUS MEXaHUYECKOTO CaMOCTOSTCIIBHAsA K3 - crroco0eH OCYHICCTBJIATDH
1Cccne008aHusxX u TECPMHUYCCKOTO, XUMHUKO-TECPMHUICCKOT0O U pa60Ta, K BBI60p IMOPOIIKOBOT'O
pacuemax 3HaHUus o TEPMO-MEXaHUUYECKOr0 BO3ACHCTBUA B [CCMHUHApPCKHUE JIP MaTepHuaia U TEXHOJIOTHIO
mMemooax BAHSTUS €ro M3rOTOBJICHUS B

CTaH/JIapPTHBIX Y4EOHBIX
CUTYaIUSIX
IloBbINIEHHBIN YPOBEHD
- CITIOCOOEH OCYIIECTBIISITh
BbIOOp MOPOIIKOBOIO
MaTepualia i TEXHOJIOTHIO
€0 M3TOTOBJICHUS C YYETOM
0coOeHHOCTEH paboThI
TOTOBOTO M3/ICIHS B
[Pa3IMYHBIX OTPACISIX
[POMBIIIUICHHOCTH

**CoxkparieHust HopM OIEHOYHBIX CPEICTB CM. B MpriiokeHuu 2 k PII.
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IIpunooscernue 2

K pabouetl npocpamme
Ilepeuensv ouenounvix cpeocme no oucyunaune «Ilopouwikosvie mamepuaiy

Ne
OoC

HaunmenoBanue
OLIEHOYHOT'O
CpEeACTBA

Kpartkast xapakTepuCTHKa OIICHOYHOTO
cpencTaa

IIpencraBnenue
OLIEHOYHOI'O CPEZCTBA B
DOC

Pedepar
(P)

[TpoayKT caMOCTOSTENHHOM pabOTHI
CTYZIEHTA, IPECTABISAIONINIA COOON KpaTKoe
U3JI0’KEHUE B TUCbMEHHOM BUJIE
IIOJIYYE€HHBIX PE3yJIbTaTOB TEOPETUUECKOIO
aHaJM3a ONpeIeICHHON HaydyHOU (y4eOHO-
HCCIIEI0BATENbCKOM ) TEMBI, I1€ aBTOP
pacKpbIBaeT CyTh UCCIIEyEeMOI MpOoOIEMB,
IIPUBOJUT Pa3IMYHbIE TOUKU 3PEHMUSI, & TAKXKE
cOOCTBEHHBIE B3TJISIbl Ha HEE.

Tewmsbl pedepaToB

Komnoksrnym

X)

CpencTBo KOHTPOJISI YCBOCHUSI y4€OHOTO
Marepuaa TeMbl, pa3/iesia Wil pa3/IelioB
JTVICIATUTMHBL, OPTaHU30BaHHOE KaK yueOHoe
3aHATHE B BUJE COOECEOBaHUS
[earoru4eckoro paboTHUKA ¢
00y4aroIuMucs.

TeMbl KOJITTIOKBUYMA

YceTHBII onpoc
(D — ax3amen)

I[I/IEUIOF npenoaaBareysd CO CTYACHTOM,
LHCJIb KOTOPOI'o — CUCTCMATU3alluAg U
YTOYHCHUEC UMCIONIUXCA Y CTYACHTA

3HaHHI>i, IMPOBEPKa €T0 UHAUBUAYAJIIbHBIX
BO3MOKHOCTEH YCBOCHUA MaTCpuraia

[Iepedyens Bonpocos
K 9K3aMEHY

JIaGopatopHsble
pab6ots (JIP)

OneHka cnocoOHOCTH CTyJI€HTa IPUMEHUTD
TIOJTy9YCHHBIC paHee 3HAHUS JJIS TIPOBEICHHSI
aHaJn3a, OMbITa, YKCIIEPUMEHTA U
BBITTOJIHEHHS TTOCITIENYIOIINX PAacyeToB, a
TaKXe COCTaBJICHUS BBIBOJIOB

[Tepeuens mabopaTOPHBIX
paboT U UX OCHAIIICHHE
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MUHUCTEPCTBO HAYKU U BBICILIET'O OBPA3OBAHHST POCCUMCKOW ®EJIEPALIMHN
DenepanpHOE rOCyJapCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEKICHHE BBICIIEr0 00pa30BaHus
MOCKOBCKMH NOJUTEXHUUECKUN YHUBEPCUTET

Hamnpasnenue noiroroBku:
22.03.01 MATEPUAJIOBEJAEHUME U TEXHOJIOTUN MATEPUAJIOB
OII (npodunp): «IlepcrneKTUBHBIE MaTEpUAIIbI U TEXHOJIOTHI

Kadenpa «Mamepuanosedenue»
(manMeHOBaHME Kadenphl)

Tembl pedepaton (ITK-4)

IO AUCLHUIIIINHE ((HOpOLMKOSble mamepuainbl)
(HaMEHOBaHHUE JAUCLHUILIHHBI)

1. CoBpemMEHHOE COCTOSIHUE M IIEPCIEKTHUBBI Pa3BUTUSA IOPOIIKOBOU
METAJLTypTUH.

2. XuMmuueckue, (PU3nYecKue M TEXHOJOTHYECKHE CBOWCTBA IMOPOIIKOB U
METOJIbI KX OMPEACICHUSI.

3. Metoapbl u3MelbueHUs TBEPbIX MAaTEPHAIIOB.

4. JlucneprupoBaHUE METAJUIMYECKUX PACIIIIABOB.

5. TexHOIOTHS PACTIBUICHUSI TOPOIIKOB PA3IMYHBIX METAJIIOB.

6.BoccTaHOBIIEHHE XUMHUYECKUX COEAMHEHUM.

7. 1Ipor3BOACTBO MOPOIIKOB 3JICKTPOIAZOM.

8. IIpou3BOACTBO MOPOIIKOB TEPMUYECKOM JUCCOLMALNEH XUMHYECKHX
COCIMHEHUN U JPYTUMH METOIaMHU.

9. IloaroToBka nmopomkoB kK ¢popmMoBaHni0. CMEIIMBAHKE TOPOIIIKOB.

10.IIpeccoBanne METAIIIMYECKUX ITOPOIIKOB.

11. N3ocTtatnueckoe (popMoBaHUE: CYIIHOCTh, IPEUMYIIECTBA U HEAOCTATKH.

12. TexHOMOTHS THAPOCTATHIECKOTO (DOPMOBAHUS: CYIITHOCTD, MPEUMYIIIECTBA
Y HEJIOCTATKH.

13. T'azocTaTtnyeckoe GopMOBaHHE: CYIITHOCTD, TPEUMYINECTBA U HEIOCTATKH.

14 Meton ¢hopMOBaHHS B TOJICTOCTEHHBIX DJTACTUYHBIX 000JI0UKaX.

15.TexHoJIOTMYECKHE  TPOLIECCHl ~ MYHAIITYYHOrO,  IUIMKEPHOTO  H

WHXEKIIMOHHOTO (hOPMOBaHMUSI.

16. Bubpanronnoe ¢hopMOBaHKE: CYIITHOCTh METOIA M KJacCUpUKAIIIS

17.1IpokaTka METAILTMYECKUX TOPOIIKOB.

18.IunamMudeckue MeTo1bl (HOPMOBAHMS METAJUTMYECKUX MTOPOIIKOB.

19.Cnekanue METANTMYECKUX TOPOIIKOB.

20. Criekanue OJHOKOMIOHEHTHEIX cucteM. CTaguy CrieKaHusl.

21. JIBmKyIlHre CUJIbI CIIEKaHHWsS OJHOKOMIIOHEHTHBIX CHUCTEeM. MeXaHU3MBI
MaccoIepeHoca.

22. PexpucTtamum3anus Ipyu ClICKaHUH.
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23. YIIoTHEHUE TIPU CIIEKaHUU.

24. BrnusHUE TEXHOJOTHMYECKHX (AKTOPOB Ha TMPOIECC CIEKaHUS.
AKTHBHUPOBAHHOE CIICKaHUE.

25. CriekaHne CUCTEM C HEOTPAaHWYCHHOW M OTPaHUYEHHOW PaCTBOPUMOCTHIO
KOMITOHEHTOB.

26. CriekaHue CUCTEM C HEB3aUMOJICHCTBYIOITUMH KOMITOHEHTaMHU.

27. 3aKOHOMEPHOCTH  CIICKaHUS  MHOTOKOMITIOHEHTHBIX  CHCTEM  C
oOpasoBaHneM XUIKoH (Ha3el (KUAKO(PA3HOE CIICKAHHE).

28. UndunbTparus: PU3NKo-XMMHUIECKHE OCHOBBI U 3aKOHOMEPHOCTH.

29.AT™Mocdephl CIeKaHMs U 3alUTHBIC 3aCHITTKH.

30.bpak npu criekaHWU ¥ MEPHI IO €T0 MPEAYIPEIKACHHIO.

Ilepeuenb Bonpocos Ha 3k3ameH (ITK-4)

1. [ToHsATHSA O «METAJUIMYECKOM TMOPOIIKE», KIIPECCYEeMOCTU U (HOPMYyEeMOCTH
METAITMYECKOTO OPOIITKAY.

2. lloHsiTHE O «CIEKAaHWU METAILUIMYECKOrO MOPOIIKa», «KOHCTPYKIIMOHHOM
MIOPOILIKOBOM MaTtepuase», «KKOMIO3UIIMOHHOM MOPOIIKOBOM MaTepHaiiey.

3. CBolicTBa MOPOIIKOB U METOJIBI UX OTIPEICICHNUS.

4. Xumuueckue, Pu3n4ecKre U TEXHOJIOTMYECKUE CBOMCTBA OPOIIKOB.

5. ®opma, pa3Mep YacTUIl U METOJIBI UX ONPEICTCHUS.

6. MeTozp! aHaIM3a TUCTIEPCHOCTH MOPOIIIKA.

/. YnenbHas ~ MOBEPXHOCTh,  NHUKHOMETpUYECKass  IUJIOTHOCTh M
MUKPOTBEPAOCTH YACTHII.

8. 'OCTri u TY Ha MeTaUTMYECKHUE MTOPOIIIKH.

9. TexHuka 6€30MaCHOCTH MPHU PabOTE C MOPOIITKAMH.

10. MeTob1 U3MENbUCHUS TBEP/IBIX MATEPUATIOB: 00pabOTKa pe3aHreM.

11. Meronpl u3MEIBUYCHHUS TBEPIBIX MATEPUATIOB: Pa3MOJl B IIAPOBBIX
BpAILAIOIINXCS] METbHULIAX.

12. Metonpl W3MENBUCHHSI TBEPABIX MATEPUAJTIOB:  YIBTPAa3BYKOBOEC
JUCTIEpTUPOBaHUE.

13. MeTonpl WM3MENbUCHHS TBEPABIX MAaTEpPHANOB: Pa3MOJ B BHUXPEBBIX H
CTPYWHBIX MEJIbHUIIAX.

14. Mertoasl U3MEIBUYEHUS TBEPJbIX MAaTEPHAIOB: Pa3MOJI B MOJOTKOBBIX
MeEJIbHUIIAX.

15. Metoasl U3MeNbUYCHUSI TBEPABIX MATEPUAIOB: U3MEIbYCHUE B IICKOBBIX,
BaJIKOBBIX M KOHYCHBIX JIPOOMIIKAX.

16. MeToasl  W3MENBYCHHUS  TBEPABIX  MaTEpPHAIOB:  HM3MEILUYCHHE
YJIBTPa3ByKOM.

17. Bunpl qucnieprupoBaHuUsl PacIljiaBOB: IIEHTPOOESKHOE M yJIBTPA3BYKOBOE
pacIblICHUE.

18. TexHoOTHS paCbUICHHS TTOPOIIIKOB PA3JIMYHBIX METAJIIOB.

19. Knaccudukaiuys METO10B BOCCTAHOBJICHHUS Kelle3a: (PU3NKO-XUMUYECKUE,
MEXaHUYECKHE.

20. TepMoanHaMuKa U KUHETHKA MTPOLIECCOB BOCCTAHOBJICHUSI.
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21. BocCTaHOBUTENH, UX CBOMCTBA U METO/IbI MOTYUYEHUSI.

22. ®U3MKO-XUMUYECKUE OCHOBBI BbI/ICJICHUS MOPOILIKOB METAJIIOB.

23. TexHomorusi MOMy4yeHUs] MOPOIIKOB MEIU, HUKEIS M IPYTUX METaIoB

ANEKTPOIU30M BOAHBIX PACTBOPOB.

24. TexHONOTHs MOJyYEHUs MOPOIIKOB TaHTala, TUTAHA U APYTUX METaJIOB

ANEKTPOIU30M PaCIIaBOB.

25. IIpou3BOACTBO MOPOIIKOB TEPMUYECKOM AUCCOLMANMEN XUMHUYECKUX
COCIMHEHU.

26. ®U3NKO-XMMUYECKHUE OCHOBBI KAPOOHMIILHOTO METO/IA.

27. TexHonorusi KapOOHUIIBHBIX IMOPOIIKOB KeJe3a U HUKEJIS.

28.MeXKpUCTAIIIUTHAS. KOPPO3HUSL.

29. Bo3ronka u KOHJeHCaIUsl Pa3TUYHbIX METAJJIOB U CIJIaBOB.

30. Tepmoaudpy3noHHOE HACKIIIICHHE.

31. MeToibl pOpMOBaHUS METAITMYECKUX TTOPOIIKOB.

32. Knaccuduxarnus MeTo0B (OpMOBaHUSI.

33.IToArOTOBUTENBHBIC OTIEPAIMH ITOPOIIKOB K ()OPMOBAHHIO.

34. CMemmBaHue MOPOIIKOB.

35. IIpeccoBanre METANTMIECKUX MTOPOIIKOB.

36. TexHomorusi, TOCTOMHCTBA M HEJOCTATKH MTPECCOBAHUS.

37. dusnyueckre OCHOBHI MPECCOBAHMS METATNTMIECKUX MOPOIIKOB.

38. IIpo4HOCTH MPECCOBOK.

39. Hcnonb3oBaHue cMa30K MPU MPECCOBAHUN: UHEPTHBIE U aKTUBHBIE.

40. [IpakTuka mpeccoBaHus U Opak MpH MPECCOBAHUMU.

41. Harpysaromie ycTpoicTBa — MPECCHI.

42. Cratuueckue MEeTObl (POPMOBAHUS METATUIMUECKHUX MTOPOIITKOB.

43. N3ocratnyueckoe (opMOBaHHE: CYITHOCTh, IPEUMYIIIECTBA U HETOCTATKHU.

44, TexHOI0THS THIPOCTATHIECKOTO (hOPMOBAHHS.

45. I'azoctarnueckoe (hOpMOBaHKE: CYIIHOCTb, MPEUMYIIECTBA U HEJOCTATKHU.

46. Metoa ¢popMOBaHHUS B TOJICTOCTEHHBIX 3JTACTUYHBIX 000I0YKaX.

47. TexHonoruueckue mporecchl MyHAMTYYHOTO (POPMOBaHUSI.

48.TexHOIOTHYECKHE MPOIECChI MUTUKEPHOTO (POPMOBAHHSI.

49. TexHOJIOTHYECKHE TIPOIECCHl MHKEKITHOHHOTO (POPMOBAHHSI.

50. BubpanmonHoe ¢popMoBaHue: CYITHOCTh METO/IAa U KJIaCCU(UKAIIHS.

51. IlpokaTka METaNIMYECKUX TOPOIIKOB.

52. 'eoMeTpriecKre U TEXHOJIOTHIECKUE TTapaMeTPhl POKATKH.

53. Tpu OCHOBHBIX TIEPHOJIAa TPOKATKHU.

94. Cxembl IPOKATKU: BEPTUKAJIbHAS, TOPU3OHTAJIbHAS U HAKJIIOHHASI.

55. JIluramudeckue MeTo1bl ((OPMOBAHHS METALTUYECKUX TTOPOIIIKOB.

56. TexHonoruu B3phIBHOTO (hOPMOBaAHUSI.

57. TexHOn0Tus ANEKTPOTHAPABINYECKOTO (POPMOBAHUS.

58. TexHonOrUs ANEKTPOMArHUTHOTO (POPMOBAHHSI.

59. TexHonorus: MHEBMOMEXaHUYECKOTO (POPMOBAHUS.

60. Ouenka pe3yabTaToB TUHAMUYECKOTO (hOPMOBAHUSI.

61. Cnexkanue MeTaUTMYECKUX MTOPOIIKOB.
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62.
63.
64.
65.

Krnaccudukanus METo10B ClIeKaHMs.
TeepnodaszHoe criekanue.

['opsiuee npeccoBanue.
Kuakxodaznoe criekanue.

66.Cnekanne 0JHOKOMIIOHEHTHBIX CUCTEM.
TepMmoguHaMUYecKne TMPEANOCHUIKA CIIEKaHUS OJHOKOMITOHEHTHBIX

67.
CHCTEM.
68.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.

Cranguu criekaHusl.

JIBKyIITUE CUJTBI CTICKAHUS OJTHOKOMITIOHEHTHBIX CHUCTEM.
MexaHu3MbI MaccorepeHoca Mpu CrieKaHUH.

[Ton3ydecTh KpUCTAUTUYECKUX TEl.

Pexpucramiuzanus npu cCrieKaHuU.

VY1noTHEHUE TIPU CIIEKaHUU.

AHM30TPOIHS YCAJIKH.

3oHaIBbHOE 000CO0IICHHE.

Brmusare TexHomormueckux (pakTopoB Ha TPOIIECC CIICKaHUS.
AKTUBHPOBAHHOE CIIEKAHUE.

Cnekanre MHOIOKOMIIOHCHTHBIX CHCTEM.

OO6uue 3aKOHOMEPHOCTH CIIEKaHUS.

CriekaHue CUCTEM C HEOTPAaHUYEHHON PaCTBOPUMOCTBIO KOMIIOHEHTOB.

CriekaHue CUCTEM C OrPAHMYEHHON PACTBOPUMOCTBIO KOMIIOHEHTOB.
CriekaHue CUCTEM C HEB3aMMOICHCTBYIOIMMH KOMIIOHEHTAMH.

81.3aKOHOMEPHOCTH  CHEKaHWS  MHOTOKOMIIOHEHTHBIX  CHCTEM
oOpazoBanueM Xuakon (as3el (KuAKOpa3HOE CIICKAHHE).

82.
83.
84.
85.

Nudunbrpanus: GU3NKO-XUMUYECKHE OCHOBBI U 3aKOHOMEPHOCTH.
[IpakTHka ciekaHus.

ATMochepsl crieKaHus ¥ 3alUTHBIEC 3aCHITKH.

bpak npu criekaHu# 1 MEphI 10 €ro MPEeAYIPEKICHUTO.
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MMHUCTEPCTBO HAYKM u Bricimero OSPA3OBAHMSI POCCUMCKOM ®EJIEPALIMNA
denepanbHOe TOCyJapCTBEHHOE OIOPKETHOE 00pa30BaTeIbHOE YIPEKICHUE BHICIIET0 00pa30BaHUs

MOCKOBCKM NOJUTEXHUUECKUN YHUBEPCUTET

HaHpaBHCHI/IC IIOATOTOBKH.

22.03.01 MATEPUAJIOBEAEHUE U TEXHOJIOTUN MATEPUAJIOB
OII (npodunp): «IlepcrneKTUBHBIE MaTepUAbl U TEXHOJIOTHI

Kadenpa «Mamepuanoseoenuey
(HanMeHOBaHKE Kadeapbl)

Bonpocs! A ko10okBuymoB (ITK-4)

IO JUCLMIIIIMHE ((HOpOmKOGble mamepuaiol»

(HaMEHOBAaHUE AUCLUILIMHBI)

MCTOABI UX OIIPCACIICHHA.

8. Bimsnue

2. MeTozpl u3MenbUYeHUS TBEPABIX MaTEPHUAJIOB.

3. TexHOMOTHS PaCHBUICHHSI TIOPOIIKOB PA3TUYHBIX METAJIOB.
4.BoccTaHOBIIEHNE XUMUYECKUX COSTUHEHUH.

5.IIpokaTka METAITTMYECKUX MTOPOILKOB.

6.CriekaHue MeTaIIMYECKUX MOPOIIKOB.

7. CriekaHue 0JTHOKOMIIOHEHTHBIX crucTeM. CTaanu CrieKaHus.
TEXHOJIOTMUECKUX  (AKTOPOB Ha TMPOLECC  CIEKAHMUSL.

AKTUBHPOBAHHOE CTIIEKAHUE.

KUAKOM ¢asbl (kunkodazHoe crieKkaHue).

10.bpak npu criekaHuu U MEPBI TI0 €0 MPETyIPEKICHUIO.

Ilepeuenn JadoparopHbix padot (ITK-4)

1. XI/IMI/ILIGCKI/IC, (1)I/I3H‘I€CKI/IG U TEXHOJOTMYEeCKHE CBOMCTBA IIOPOIIKOB H

9. BaKOHOMepHOCTI/I CIICKaHHA MHOT'OKOMIIOHCHTHBIX CUCTEM C 06p330BaHI/IeM

No Kou-Bo
HaumenoBanue OcHaiienue
n/n JacoB
Becrl, MeTayummueckast TMHEWKa, MTaHTeHITUPKY b,
UccnenoBanue
ycraHoBka coryiacHo ['OCT 27801-93 «I'nuno3eM.
PEOJIOTHYECKUX .
. MeTton onpeneneHus HackImHOM MIoTHOCTHY; [[OCT
CBOMCTB
1 HOPOLIKOE 27802-93 «I'nuno3zem. MeTop omnpeneneHus yria 9
P ectectBeHHOTO OTKOCa»; ['OCT 25279-93 (MCO
CTAaTUYCCKUM
METOIOM 3953-85) «Ilopomku MmeTammueckue. OnpeaeneHue
TJIOTHOCTH TIOCIIC YTPSICKUY.
Uccnenosanue
PEOJIOTHYECKUX
5 CBOWCTB Becsr, npubop peomerp Revolution, mepras konbda 9

MOPOIIIKOB (o6bemom 250 mut)
JTUHAMUYECKAM

METO/IOM
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Y4yeOHo-MeTOAUYecKOe U MHPOPMAIIHOHHOE O0ecTieyeHne TUCIUIIJINHBI.

a) OCHOBHasl JIMTepaTypa:
1. Bonkoron I'.M., Epemeeea XK.B., Jlegosckoii J[.A. CoBpeMeHHBIE
MPOIIECCHI MOPOIIKOBOI MeTamutypruu. — M.: Uadpa-Umxenepus, 2020 — 208 c.

0) 10MOJIHUTEJIbHAS JINTepaTypa:
2. Hapsa B.K. TexHonorus u cBOHCTBa MOPOLIKOBBIX MATEPUAIOB U U3JEITUNA
u3 Hux: Koncrpyknumonnsie Mmarepuansl: Kypc nexnuit. — M.: MUCHUC, 2010. —

124 c.

8. MaTepuajibHO-TeXHHYECKOe oOecriedeHne JUCIUILIUHBI.

Aynutopus 1is
JICKITUOHHBIX,
1a00paTOPHBIX,
MPAKTUYECKUX
3aHgaTHH aB.1313.
115280, r. Mockaa,
ABTO3aBojcKasd, 1. 16

Croiibl yueOHBIE CO CTYJIbSIMU, ayTUTOPHAs JOCKA.
Pabouee MecTo npenogaBarens: CTOJ, CTYJ;
NEPEHOCHOM MPOEKTOP + AKpaH, KOMIbIOTEp. YueOHoe
1 1abopaTtopHOe 000PYI0BAHUE:

tBepaomep TP 5006; muxpockonst AJIBTAMU, MUM-
7, mkadbl U1l XpaHEHUs ¢ Y4eOHO-METOANYECKOUN U
HAy4YHOU JIUTEPATypOM, HATJIAIHbIE TOCOOHS
(Tutakater).

Aynuropus st
JIEKIITUOHHBIX,
71a00paTOPHBIX,
MPAKTUYECKUX
3aHsATUN aB.1316 .
115280, r. Mockaa,
ABTO3aBojcKasd, 1. 16

Crosbl yueOHBIE CO CTYJBIMHU, ayAUTOPHAS JOCKA.
Pabouee MecTo nmpenogaBartens: CTOJ, CTyJ. YdeOHoe
nJabopatopHOe 000pYI0BaHHE:

tBepaomep TKC-1M, HarmsiiHbie mocoOust

9. MeToanueckne peKOMeHAALMHU JIA CAMOCTOATEIbHOM padoThl

CTY/ICHTOB

CamocrositenpbHasi pabota

CTYACHTOB — 3TO HpOoLeCC aKTHBHOIO,

1[EJICHANIPABICHHOTO MPUOOPETEHUsI CTYIEHTOM HOBBIX JUIsl HETO 3HAHUW U YMEHUIN
0e3 HemocpeACTBEHHOTo ydwacTusi mpenogaBareneil. CamocrosrenbHas paboTa
conpoBoxkaaercss A(G(PEKTUBHBIM KOHTPOJIEM U OIEHKOM €€ pe3ysbTaToB.
[IpeamMeTHO W conep:KaTelbHO  CaMOCTOSTENbHas paboTa  ompenenseTcs
rocyJapCTBEHHbIM 00pa30BaTEIbHBIM CTAHIAPTOM, JIEUCTBYIOIIUM Y4YEOHBIM
jaaHoM, paboueld mTporpaMMo JUCHUIUIMHBI, CpeACcTBaMU  oOecredyeHus
camocToaTeNbHON paboThel. CamocTosTenbHas padoTa — ATO Ba)KHEWIAs YacTh
aoboro obOpaszoBanusi. OOsi3aHHOCTH MpenojaBaTeNii — HAyYUTh CTYICHTa
CaMOCTOATENIbHO TPYAUTHCS, CAMOCTOSATENBHO MONOJIHATH 3a11aC 3HAHU.
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JIist ycrenmHo caMOCTOSITENIbHOW pabOThl CTYACHT JOJDKEH IUIAHMPOBATH CBOE
BpeMsi M 3a OCHOBY pEKOMEHAyeTcs OpaTh palouyro mporpamMmy ydeOHOM
JUCLUIUINHBIL.

[Tocne mpocnmymmBaHusl JEKIUKA HEOOXOAMMO MPopaboTaTh U OCMBICIUTH
ITOJIyYEHHBIA MATEPUAIL. Y MEHUE CIIYIIATh, TBOPYECKH BOCIIPUHUMATD U3JIaraeMbIi
Marepuanl — 3TO HEOOXOJUMOE YCIOBHE ISl €ro MOHMMaHHs. BHumaTenbHOe
ciymanve TpeOyeT YMCTBEHHOTO HAamNpshKeHHsI, BOJEBBIX ycunuil. B mporecce
JEKIIMOHHOTO 3aHATHS HEOOXOJUMO BBIJICIATh Ba)XHbIE MOMEHTBI, BBIBOBI,
aHaJIM3UpPOBaTh OCHOBHBIE TOJIOKEHMsS. Ecnu mnpu u3NIokeHHH Marepuana
npernojaBareyieM Cco3/laHa MpoOJIeMHasl CUTyallusi, TbITaThCAd MPEayrajaaTh
JaNbHEUIIMIA XOJ] PacCCyXJIE€HUU. ITO CHOCOOCTBYET JYy4IIEMY YCBOCHHIO
MaTepHuasia JeKIMU U o0JIer4aeT 3allOMUHAHUE OTACNIbHBIX BBIBOJOB. [[1s1 Oonee
IPOYHOI'O YCBOEHHUS 3HAHMM JIEKIUIO HEOOXOJUMO KOHCIEKTHpoBaTh. KoHcmekT
JEKUUH JOJKEH ObITh B OTAENbHOM Terpanu. He Hajmo cTrpeMuTbes MmoapoOHO
CJIOBO B CJIOBO 3aIIMCBHIBATH BCIO JIEKIMIO. KOHCIIEKTUPYNTE TOJIBKO CaMO€ BaXKHOE
B paccMarpuBaeMoM maparpade: (OpMYIUPOBKM ONpPENENEHUNH M 3aKOHOB,
BBIBOJIbl OCHOBHBIX YPaBHEHUH U (OPMYJI, TO, UTO CTAPAETCS BBIICIUTH JIEKTOpP, HA
YeM aKUEHTUPYeT BHUMaHUE CTyJIeHTOB. CrapaiiTecb OTQUIBTPOBBIBATH U
CKUMaTh TOJaBaeMblid MaTepuan. bosiee mNoApoOHO 3amUChIBATe OCHOBHYIO
uHpOpMaAIMI0O M KpaTKO — JOMOJHUTENbHYI0. He HyXHO NpocHTh JIeKTOpa
HECKOJIbKO pa3 MOBTOPATh OJHY U Ty ke (pasy Juisl TOro, 4TOObI YCIETh 3aluCaTh.
[To BO3MOXHOCTH 3aIIUCH BEAUTE CBOMMHU CJIOBAMH, CBOMMH (POPMYIHUPOBKAMHU.

Jlexuust HE JOJDKHA TpeBpamaThCs B CBOCOOPA3HBIM  YPOK-IUKTAHT.
[lockonbKy B 3TOM cClly4a€ BBl HE YYHMTECh MBICIUTh M AHAJIU3UPOBATH
YCJIBIIIAHHOE M JIEKIHSI IPEBPALIAETCS B MEXaHUYECKUI ITPOLIECC.

Tetpanb sl KOHCHEKTa JICKIIUU Takxke TpeOyeT ocoboro BHuMaHus. Ee
HY)KHO CJIeNIaTh yJOOHOW, MPaKTUYHOW W TOJIE3HOM, BElb UMEHHO OHA SIBJISETCS
OCHOBHBIM HH(OPMATUBHBIM HCTOYHHUKOM TIPU TOJATOTOBKE K pa3IUYHBIM
OTUETHBIM 3aHATHSAM, 3a4eTaM, dK3aMeHaM. LlerecooOpa3Ho OTAENUTH MOJs, TIe
MOHO OBl M3J0KUTh CBOM MBICIIH, BOINPOCHI, MOSBUBIIMECS B XOJE€ JICKIUU.
[lone3Ho ogHy U3 CTpaHUI] OCTABJIATH CBOOOAHOU. OHA MOTpedyeTcss MOTOM, MPHU
CaMOCTOATENbHON moAroroBke. Croja MOXHO OyAeT 3aHECTH JOMOJHUTEIbHYIO
MH(}OpMAIUIO 10 TaHHOW TeMe, MOJYYEHHYIO U3 JIPYTUX UCTOYHUKOB: YEPTEXKU U
PUCYHKH, CXEMbI U TpadUKu, UTAThl U OMOrpa(pUU BBIIAOMIMXCS YYCHBIX U T. 1.
Takum oOpa3oM, Ha JIEKIIMM CTYJIEHT JOJDKEH COBMECTUTh JBa MOMEHTa!
BHUMATEIbHO CIyIlIaTh JIEKTOpa, MNPUKIAAbIBas MAaKCUMyM YCWIMH st
MMOHUMAaHUS M3JaraéMoro Marepuana U OJHOBPEMEHHO BECTH €r0 OCMBICIECHHYIO
3aMKCh.

['maBHbIe 3amaun Ja0OpaTOpPHBIX PAOOT TaKOBBI: 1) SKcepUMEHTaTbHAs
IIPOBEPKAa OCHOBHBIX MOJOKEHHUW; 2) OCBOCHHE METOIWKM HW3MEPEHHN U
MpUOOPETEHUE HABBIKOB IMPOBEACHMS SKCIEPUMEHTA; 3) M3y4YeHHE NPHUHIUIIOB
paboTel mipubopoB; 4) mnpuoOpeTeHUsT yMEHHsT OOpabOTKU Pe3yIbTaTOB
AKCIIEPUMEHTA.
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CTyaeHT NOIDKEH NMOHUMAaTh, YTO METOJWYECKOE ONMCAHME — ITO TOJIBKO
OCHOBA [Is1 BBIMIOJIHEHMS Pa0OTHI, YTO HABBIKU 3KCIIEPUMEHTUPOBAHUS 3aBUCST HE
OT KayecTBa OMHCAaHHUA, a OT OTHOIICHHUS CTyACHTa K paboTe U 4To (opMaibHO,
0€31yMHO MPOJIeITaHHbIE U3MEPEHUS — 3TO MOTPAYECHHOE BITYCTYIO BpEMSI.

Ecnu B naboparopHoil paboTe uccieayercsi 3aBUCUMOCTh OJTHON BEJIMYHUHBI
OT APYTO#, 3Ty 3aBUCUMOCTH CJEAYET MPEeACTaBUTh Tpadudecku. Ynucao Touek Ha
pa3IMYHBIX Y4YacTKaX KpPHUBOM M MacmITaObl BBIOMPAIOTCS C TaKUM PAacuETOM,
YTOOBl HArMsAHO OBUIM BHAHBI MeCTa HW3THOOB, AIKCTPEMYMOB M CKAauKOB.
Beluncrienre HCKOMOW BEJIMYMHBI COAEPKUT U PACUET NOTPELTHOCTEN U3MEPEHHSL.

BoinonHenue  KaxxaoW M3 3alJIaHUPOBAHHBIX — pabOT  3aKaHUMBAETCA
HAaIlMCaHUEM BBIBOJA.

DKk3aMeH — (QopmMa HUTOTOBOM NPOBEPKUM M OLIEHKH IOJHOTHl U IPOYHOCTH
3HAaHUU CTYJIEHTOB, a TaKXke C(POPMUPOBAHHOCTH YMEHUN U HABBIKOB; IIPOBOIUTCS
B BHJIe cOOeceJOBaHMsI M0 BaXKHEHIIMM BOIPOCAM KaKJIOTO pa3jesia U3yYEHHOTO
Kypca WM IO Kypcy B LEJIOM B HMHAMBHAyaJdbHOM TmopsAnke. OCHOBHas LEJb
MOATOTOBKHU K 3K3aMEHY — JIOCTUYb MOHUMaHUS 3aKOHOB U SIBJIEHUH, & HE TOJIBKO
MEXaHUYECKU 3ay4yuTh Marepuai. Ho Bce ke JTO0BOJIBHO MHOIO BeUIEH MPUIETCS
MPOCTO BbIY4YHUTh. lIpy 3TOM clexyeT ydWuThIBaTh Balld WHIUBUIYaAJIbHbBIE
ocobenHoct. K mpumepy, eciid y Bac 3pUTEIbHBIN TUIT MaMsATH, TOT/A CIEIYET
YAEIUTh 0cO000€ BHUMAaHWE BHEIIHEW (opMe Ballero KpaTrkoro KOHCIEKTa —
HEJIOIMYCTUM HEOPEXHbINA, HEpPa30OpUYMBBIM, MEJIKUN NouepK. BakHble MOHATHSA
JOJKHBI OBITh BBIACNIEHBI U3 TEKCTA, YTOOBI «OpocaTbes B I1aza» cpa3y. Koneuno,
aKKypaTHbII KOHCIIEKT MOTpeOyeT HECKOJbKO OOJIBILIEro BPEMEHH, HO B HUTOrE
BpEMs Ha 3ay4HMBAaHUE COKPATUTCS, U Bbl 3(PEKTUBHEE MOJATOTOBUTECH K IK3aMEHY
WM 3a4eTy. Ecim y Bac ciiyXoBO# THII maMsTH, CIeyeT NporoBapuBaTh HauboJee
BAXXHYI0 4YacTh MaTepHuajia, BO3MOXKHO Ja)Ke€ HCIIOJIb30BaThb MAarHUTO(OH ist
noarotoBku. Ecnu xe mpeolOiagaroniuM y Bac SIBISIETCS MOTOPHBIM THIT MMaMSTH,
TO KOHCHEKT HY>KHO MEpenucarb HECKOJbKO pa3, MpUYEM KaxAbld pa3 Haao
BBIYEPKUBATh TO, YTO Bbl YXE€ BBIYYWJIM JOCTATOYHO XOPOIIO, OCTABJISIS ISt
MEePENUChIBAaHUS TOJBKO CaMO€ He0OX0AUMOe ISl 3alIOMUHAHUSI.

9. MeTozmqecmle PEKOMEHIANUMH IJIA IIPEIoaaBaTe sl

MeToauyeckue yKa3aHus 10 YTCHUIO JICKIU.

HauMeHoBaHue TeM JIeKIIMM M WX COJEp)KaHWE TMPHUBEICHO B paznaene 4
paboueii mporpaMMsbI 10 Kypcy. B nmpunoxeHnnn ykazaHo pacnpeesieHue BpeMeHU
10 TeMaM Kypca.

B Havane ek Ha3pIBaeTCSA: TEMa JICKIWH, OCHOBHBIE BOIIPOCHI,
BBIHOCUMBIC Ha JIEKIIMIO, 4 TAaKXX€ YKa3bIBAaCTCs  JIUTEpATypa, TAE H3JIO0KEH
Marepuain jekuuu. [locime kaxmoro pasnaena aenaroTcs 0000IaroIue BeIBOJAL U
JAIOTCS YKa3aHUs 110 CAMOCTOSATENIbHON paboTe Ha/l MaTEPUAJIOM JICKITUH.

B ycnoBusix undopmatuzanuu Bcex chep ACATETLHOCTH YEJIOBEKa YTCHUE
JeKIMH y JOCKM C MeJoM cTaHoBUTCS He »ddextuBHbM. IIpemaraercs
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UCIIOJIb30BaTh B TIOMOIIbL JIEKTOPY, co3faHHble cpenactBamu Microsoft Office
Power Point. JlemoHCTparusi CiaiiioB JOJDKHA COMPOBOXKAATHCA OTCTYIUICHUSMU
OT pEeXUMa JIEMOHCTPALIMM W TMOSCHEHUAMH JIEKTOpa. 3HAYUTEIBHYIO YacTh
ClaloB JTOJKHBI 3aHMMAaTh WILTIOCTpalMu. B mpoliecce u3lokeHUs Marepuana
TaKOM JIEKIMM HEOOXOAMMO aKIIEHTUPOBATh BHUMAHHE CIYIIATENICH Ha KIIFOUEBBIX
MMOHATHUSIX €€ TEMBL.

Eciu Tpebyercss K HHUM BO3Bpamiatbcs, TO /s OTOr0 IEIECO00pazHO
MPOKpyYHBaTh MaTepuan (cinaiael) Hazana. [lpu »TOM ciemyeT akTUBU3UPOBATH
BHMMaHHE CTYJICHTOB BOIIPOCaMH, KOTOpbIE, KaK MpPaBUJIO, KacarTCiI BechMa
MPOCTBIX, HO KIIOYEBBIX MOHATHH. OJHOBPEMEHHO CIICyeT IaBaTh CTYyJICHTaM
BpeMsI I IOMETOK M 3aliCEel B CBOUX KOHCIIEKTaX.

N3noxeHHbIN BapuaHT JaéT 0osiee BHICOKUM 3(PGhEKT, €Cau BO BpeMsl JICKITUH
Ha pyKax y CTYACHTOB OyJeT pa3laTouHbId Marepuan (Te3UChl WM TIOJIHBIN
KOHCTIEKT JISKITUH, CIaiIbl MPE3eHTAIIUHN ).

[IpakTrueckne  3aHATHS  TPEIYCMATPUBAIOT  HM3YYCHHE HOBOTO |
3aKperieHne NnpopabOTaHHOTO Ha JIKIUAX TeopeTudyeckoro marepuana. Ilocie
TOTr0, KaK CTYACHTHI pa3depyT TECOPETUUECKUU MaTepuall Mo JaHHOW paboTe, UM
MpejyiaracTcsl BBIMOJIHUTH 3aJaHUE WIM TPE3CHTAIMI0 10 TPOUICHHOU TeMe.
YacTh 3a1aHUK MOXET BBINOJHATHCS CTYJCHTAMUA B Ka4€CTBE CaMOCTOSITEIIBHOU
MOATOTOBKMA K 3aHATHAM. TeMbl MPaKTUYECKUX pabOT CTyACHTaM W3BECTHBI
3apaHee, MOATOMY K KaKIOMY 3aHSTHIO CTYJIEHTBI MPUXOJAT MOATOTOBICHHBIMHU.
3agaHuss 1O  TMPaKTHYSCKUM  paboTaM  PEKOMEHIYEeTCS  BBINIOJHATH  C
HCIIOJIb30BaHHEM MPOrPAMMHOI0 00ECIIeUeHUsI, IMEIOIIErocs Ha Kadepe.
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[Tpunoxxenue 3
CTpykTrypa u coaep:;kanue 1ucuuiuinabl «IlopomkoBble MaTepHaIb» 10 HANIPABJEHUIO IOATOTOBKH
22.03.01 «KMaTepuaioBegeHHe U TEXHOJIOTHH MATEPHAIOB)»

(0axkanasp)
Buabl yuedHoii padoThl, Dopm
= = S BKJII0YAS] CAMOCTOATEIbHYIO Buasbi camocTosiTeIbHOM PadoThI bl
Pasten § 5 § padoTy CTY/I€eHTOB, CTYIeHTOB aTTrecT
s @ = U TPYAOEMKOCTH B Yacax anuu
n/n o | =3
J ICI:/ Jlab | CPC | KCP | K.P. | K.II. | PI'P | Pegepar | K/p | D | 3
Tpernii cemecTp
Beenenne. [Ipenmer, 3anaun
A COACpPXKaHUE  JTUCUUIUIMHBL.
CoBpeMEHHOE  COCTOSIHUE U
MEPCIIEKTUBBI pa3BUTHUL
1.1 | nopomxoBoii MeTautypruu. | 3 1-2 | 2| 2 4
CrpykTypa Kypca, €ro MecTo M
pOJb B NIOATOTOBKE CITEIUAIINCTA,
CBSI3b C IPYTUMHU JUCLUATIIMHAMMU.
Bbi1aya 3aganus Ha pedepar
CBoiicTBa NOPOLIKOB M METOAbI UX
onpeaeaeHusl.
Xumuueckue, ¢puszuyeckue u
MexHoI02UYeCcKUe C8oUCmEa
1.2 | nopowrxoe. @opma, pazmep yacmuy 3-4 2 2 4 +
U MemoOovl UX ONpeoeieHUsl.
Memoowst ananuza oucnepcHocmu
nopouwika. YoenvHas nosepxHocmo,
NUKHOMempuyecKkas niomHocms U
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MUKDPOMBEPOOCb YACMUY,.
Cemunapckoe 3anamue: «Ceoticmea
MEMALIUYECKUX NOPOUUKO8)

Jlabopamopnas paboma
«Hccnedosanue peonocuueckux
CB80UCME NOPOUKOB8 CINAMUYECKUM
Memooom »

13

MeTtoabl MoJIy4eHHs
MeTAJUTHYECKUX MOPOIIKOB.
Hszmenvuenue meepovix
mamepuanos. Jfucnepeuposanue
MEMANTUYECKUX PACNIABOB.
Bocemanoenenue xumuueckux
coeouHenull.

Cemunapckoe 3anamue. «Memoosi
NOJYYeHUss MeMAaLIu4ecKux
NOPOUIKOBY

14

MeToabl moTy4eHust
MeTALTHYEeCKUX MOPOIIKOB.
IIpousso0cmeo nopouikos
anexmpoauzom. QuzuKo-xumuyeckue
OCHOBbI 8blOeIeHUsI NOPOUKOB
memannos. [lpouzeoocmeo
NOPOUIKO8 MEPMUYECKOT
ouccoyuayuerl XuMuieckux
COeOUHEeHUTl U OpyUMU MEMOOAMU.
DusuKo-xumuieckue 0CHOBbl
KapOOHUIbHO20 Memooa.

Coaua pechepamos

1.5

MeTtoasbl ¢hopmoBanus
MEeTAJIHYECKHX MOPOIIKOB.
Knaccugpuxayus memooos
Gopmosanus. [loocomosumenvHuvle

9-10
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NOpoOwIKo8 K (hopMOBaHUIO.
Cumewmumsanue nopouwxos.
IIpeccosanue memannuueckux
NOPOUIKOS.

Cemunapckoe sanamue:
«Dopmosanue memaniuiecKkux

1.6

NOPOUIKOBY

CraTnueckue MeTO/blI
¢hopmoBaHusn MeTaJUTHYeCKUX
MOPOIIKOB.

Hzocmamuueckoe popmosanue.
Texnonoeus eudpocmamuieckozo
Gopmosanus. I azocmamuyeckoe
Gopmosanue Memoo gpopmosanus 8
MOJICMOCMEHHBIX IIACMUYHBIX
obonoukax. Texnonocuueckue
npoyeccol MyHOWMY4HO2O,
UWTUKEPHO20 U UHHCEKYUOHHO20
Gopmosanus. Bubpayuonmnoe
gopmosanue. [Ipokamxa
MEMANIUUECKUX NOPOUIKOB.
Coaua pechepamos

11-12

1.7

JAnHamMmuueckue MeTOAbI
dpopmoBaHus MeTAJLTHYEeCKUX
MOPOIIKOB.

Ipeumywecmea u
Hedocmamxu. Texnonocuu
83DbIBHOCO,
INEKMPOUOPABTIUYECKO20,
INEKMPOMASHUMHOZ0 U
NHEBMOMEXAHUUECKO20
Gopmosanus. Oyenka pe3yibmamos
OUHAMUYECKO20 (DOPMOBAHUSL.

13-14
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Coaua pechepamos

Jlabopamopnas paboma
«Hccneoosanue peonocuieckux
CB0OUCME NOPOWKOE OUHAMUYECKUM
Memooom »

1.8

CnekaHue MeTAJLIHYECKHX
MOPOIIKOB.

Knaccugpurayus memooos
cnexkanusl: meepooghasnoe, copsiiee
npeccogatue, JHcuoKopaszrnoe
cnekawuue.

Cnekanue 00HOKOMNOHEHMHbIX
cucmem.Cmaouu cnexanus.
Jsuoicywue cunvt cnekanus
0OHOKOMNOHEHMHBIX CUCTIEM.
Mexanuszmbl macconeperoca.
Pexpucmannuzayus npu cnekanuu.
Axmueuposannoe cnekauue.

Cnexanue
MHO20KOMNOHEHMHbIX CUCTEM.
Obwue 3aKOHOMEPHOCU CNEKAHUSL.
Cemunapckoe sausmue « Cnekanue
MEMALIUYECKUX NOPOUUKOBY

15-16

1.9

IIpakTuka cnekanus.
Ammocgepvl cnekanus u 3auumHule
3acvinku. bpak npu cnexanuu u
Mepbl N0 e20 NPedynpedcOeHuU.
Coaua pecghepamos

17-18

Bcero yacos no fucuMiinue

18

18

18

54

1
pedepar
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