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1. ]_Ie.]'ll/l H 3aJa94 OCBOCHUSA JUCIUIIJINHBI

K ocHOBHOWl meaM OCBOEHHA JHUCIUIUIMHBL «MeTtamrypruaeckas
TEIUIOTEXHUKA» CIEAYeT OTHECTU PACIIMPEHNE HAyYHOTO KPYro3opa v SpYyIUINH B
o0acTh TEXHUYECKUX HayK, Ha 0a3e KOTOpPBIX OyIyIIMi CHEIHATUCT CMOXKET
CaMOCTOSITENTFHO OBJIAJIEBaTh BCEM HOBBIM, C YeM €My MPHUAETCS CTOJIKHYTHCS B
po¢eCCUOHATILHON JIEATEIBHOCTH.

— OcHOBHBIE 3a/1a4M OCBOCHHUS JTUCIHUIUIMHBI «MeTammyprudeckas
TEIJIOTEXHUKAY CIEeAYIOLIUE:

— O3HAKOMJICHHE CTYIEHTOB C OCHOBHBIMM IIpOLIECCAaMHU HarpeBa Mepe
MJIaCTUYECKOM nedopmaliueit 1 TepMUIecKo o0paboTKON MeTaia;

— (opmupoBaHHE 3HAHUM TEXHOJOTUYECKUX CXEM MPOU3BOJICTBA YEPHBIX
MeTaiuioB. B o0iacTy MeTamiypruyeckoro mpou3BOJICTBA KypC OXBATHIBAET KPYT
BOIIPOCOB, CBSI3aHHBIX C KA4eCTBOM METAJUIONPOAYKIIMHU. PaccmarpuBaroTcs
BOIPOCHl KayeCTBEHHOI'O HarpeBa MeTajia nepen oOpabOTKOM NaBiIeHHMEM U C
HEeNbI0 TepMHUYECKOM 00paboTku. OTAENbHO Yylensercs BHUMaHHE HOBOMY
000pyI0BaHUIO (CHCTEME OTOIUICHHUS Ieuel), OO0eCreYrBaIomeMy OBICTPHIA |
PaBHOMEPHBI HArpeB METAJUIONPOIYKIMH WU TPOU3BOJAUTCS CpPaBHEHHE €ro ¢
000pyI0BaHUEM, U3BECTHBIM B METAILITYPTUH;

— OCBOEHME METOJMK pacyeTa HarpeBa METaUIONPOIYKUIUU CI0XKHOU
dbopMbl W  yYMEHHME WX MPAKTHYECKOTO TMPUMEHEHHUS K  peajbHBbIM
METaJITypruueCcKUM MpoIeccam;

— TIOJrOTOBKA CTYJCHTOB K IPOU3BOACTBEHHOM, MPOEKTHO-
KOHCTPYKTOPCKOH H HCCIIEIOBATENCKON JIEATETHbHOCTH B COOTBETCTBUU C
KBaTM(DMKAIIMOHHON XapaKTePUCTUKON OakanaBpa Mo JaHHOMY HalpaBJICHHIO.

2. Mecto nucuuiuiaibl B cTpykrype OOII 6akanaBpuara

Huctumumaa «Metayuryprudeckasl TEIUIOTEXHHKa» OTHOCUTCS K YHCIY
npodeccuonanbHbix  yueOHbIXx — gucuumuinda  vactu  (b.1.1)  ocHOBHOI
o0Opa3oBaTeabHOM MporpaMMbl OakagaBpHuaTa.

Hucrmmummaa  «MeTamyprudeckass — TEIUIOTEXHHKA» — B3aUMOCBs3aHa
JIOTUYECKA U COJIEPKATEITHLHO-METOJUYECKH CO CICIYIONUMU JUCIHUIUITMHAMHA U
npaktukamu OOIT:

B 6a30601i wacmu yuxna obszamenvuvix oucyuniaun (b.1.1):

—  Xumus,

— be3onacHOCTh XU3HEIEATEIBHOCTH,

— Meramnypruyeckue TeXHOJIOTHH,

— O®wusnka

— Tennoduszuka

— B sapuamusnoii wvacmu yuxia ooszamenvuwix oucyuniun (b.1.2):

— Harpes u HarpeBaTenbHbIE YCTPOWCTBA;

— DKOJOTHUS COBPEMEHHBIX METAJLUTYPTUYECKUX MTPOU3BOJICTB;



— MeTtoabl KOHTPOJISI KAYECTBOM B METAJLTYPIrHUHU.

3. IlepeyeHb MUIAHUPYEMBbIX Pe3YJIbTATOB 00y4eHMS 10 M CUHUIIHHE
(MOyJI10), COOTHECEHHbIE C IIJIAHMPYEMBbIMHU pe3yJibTaTaMHu
OCBOCHHSI 00pa30BaTeIbHOM NPOrPaMMbI

B pesynbrate OCBOGHUS JUCHMIUIMHBI (MOIYJsI) Yy OOYydYarOIIuXcs
dbopMUPYIOTCS  CIEAYIONIUE KOMIIETCHIIMM U JOJDKHBI  OBITh  JIOCTUTHYTHI
CIeyIoIUe pe3ysbTaThl 00yueHUs Kak 3Tan (GOpMHPOBAHUS COOTBETCTBYIOIIUX
KOMIICTEHIIH

B  pe3yabTratre  ocBOeHMS

3a/1a4u PO ECCHOHATIBHON
NEeSTeNbHOCTH, TPUMEHSS
MCTOJbl MOACIINPOBAHUA,
MaTeMaTUYECKOTO aHan3a,
€CTCCTBCHHOHAYYHEIC 1
OOIIeHKEHEPHBIE 3HAHUS

Kon oOpa3oBaTebHOM IlepeyeHb NJIAHMPYEMBbIX Pe3yJabTATOB
KOMIIETEHUMH | MPOrpaMMbl  00y4yarouuiicst 00y4eHHsl MO0 TUCUHUILIIHHE
J0JIKeH 00J1a1aTh
OIIK-1 Cnoco0HOCTBI0 penaTh 3HaeT: 0CHOBBI McTOpUH, procoduu,

MaTeMaTUKH, PU3UKU, XUMUH,
MH(POPMALIMOHHO-KOMMYHUKAITUOHHBIX
TEXHOJIOTH, HH)KEHEPHON ¥ KOMIIBIOTEPHOMN
rpapuKu.

— YMeeT: pemiaTh TUIIOBBIE U CTaHJAPTHBIE
npodeccuoHaIbHbIE 3a/1a41 C IPUMEHEHUEM

€CTECTBEHHOHAYYHBIX M OOIICHHKCHEPHBIX
3HAHUM, METOI0B MaTeMaTUYECKOI0 aHAIN3a
¥ MOJICTTMPOBAHUSI.

— MiMeeT HABBIKHU: peLICHUA 33/1ay,
OTHOCSIINXCS K PO(ECCHOHATBHOM
JeSITebHOCTH, IPUMEHSISI METO/IbI
MO/JICIIMPOBAHMSI, MATEMAaTHIECKOTO
aHaJKM3a, eCTECTBEHHOHAYYHbIE U
OOLIEMH)KEHEPHbIE 3HAHUS.

4. CTpyKTYpa U cofepKaHUE TUCHHUILIMHBI

OO01as TpyI0E€MKOCTh TUCHUIUIMHBI COCTaBJIsET 6 3a4ETHBIX €AUHUIL, T.€.
216 akagemMuueckux dYacoB (M3 Hux 144 wyaca — camocTosITeNbHas paboTa
CTYJIGHTOB), B TOM YHCJIE JICKIIUU —36 Yac, MpakTUUeCKHe 3aHATHUS (CEMUHAPHI) —
36 uac. Cmpykmypa u cooepocanue Oucyuniuusl «MeTamypruyeckas
TEIUIOTEXHUKAY HO CPOKAM U 8udam pabomul npugedenvl 6 llpunoscenuu 1.

Conepmanne pa3acjaoB IUCIHAIIINHDbI

Tema 1. MexaHuKa 'KHAKOCTEH U ra3oB.

OCHOBHBIE MOHSTUS MEXAHWKU M KUHEMAaTUKU TEKy4YUX Cpel. YPaBHEHHUE
HEpa3pbIBHOCTH (CIUIONIHOCTH). CHIIbI, JEHCTBYIOIIME B JIBIXKYILEHUCS UcaTbHON
KUJKOCTU. YPpaBHEHUE JBWKEHUS HACATHHOM XKUAKOCTU (ypaBHEHHE Oiliepa).
YpaBuenue bepHymm myis TpyOkM Toka uaeanbHOM kuakocth. (Craruka
KUJIKOCTEN U Ta30B. [{nHaMUKa peaibHOU )XUIKOCTH. [loTepu naBieHus Ha TpeHUe



U MECTHBIE COINPOTUBIICHHS. YPaBHEHHE JBUKEHUS PEATbHOM IKHIKOCTH
(ypaBuenue  HaBbe-CTokca).  DneMEHTBl  TEOPUU  TUJIPOJAMHAMUYECKOTO
MOTPAHUYHOTO CJI0A. [[BH>KEHHUE Ta30B U PEKUM JIaBJICHUS B MeUax.

Tema 2. Tenstorenepanmus.

['a3oBbie TOIUIMBA, HCIONB3YEMBbIE B MPOMBILUIEHHBIX I€4ax 3aBOJOB
4YepHOH MeTtayutypruu. BeiOop TorinBa 1 MeToA0B ero cxxuranusi. OCHOBBI TEOPHUH
ropenusi. Pacuerbl ropenus TomnuBa. CKUraHWe — KUAKOTO  TOIUIMBA.
Tennorenepanus 3a cyeT AMEKTPUUYECKOW 3Hepruu. Teriopu3nyecKkue OCHOBBI
npeoOpa3oBaHUs AIEKTPUUECKON SHEPIrUu B TEIUIOBYIO. TeruioreHepanus 3a cyer
BBITOPAHMS IPUMECEN MeTaljIa U [INXTHI.

Tema 3. CTpoutejibHbIe 3JIEMEHTbl W MeXaHHM4YeCKOe 000pyI0BaHHe
neyeiu.

Orneymnopasle Matepuanbl. Kiaccudukanus u CBOWCTBA OTHEYMOPHBIX
m3aenui.  M3roroBneHue  OTHEYNopoB. Teruiou30JISIIIUOHHBIE — MAaTEepUAIbI,
UCIIOJIb3YEMbIC B MEYECTPOCHUMU. Bosokaucteie OTHEYIIOPHBIC u
TEIUIOU30JIAIIMOHHBIE MaTepuaibl. CTPOUTENIbHBIC JIEMEHTHI Medeil. ApouHble U
MOJBECHBIE CBO/IBI.

YTunuzanus Temia yXoasiux JbIMOBBIX Ta30B.

TermnoTexHUYEeCKUE OCHOBBI U CPABHUTENIbHAS OLIEHKA Pa3JIMYHBIX METOJOB
YTUIM3AIUU TeIJIa yXOASAIIMX JBIMOBBIX Tra3oB. MeToNbl YTUIW3alMKU TeIia |
XapaKTepUCTUKA  TEIUIOOOMEHHBIX  YCTPOWCTB  JUIsl HMX  OCYIIECTBJICHHUS.
PerenepatuBHbIC U peKyNEepaTUBHBIC TENIOOOMEHHUKH

5. O0pa3oBaTe/ibHbIE TEXHOJOTUH

Meronuka IIPENOAABAHN JUCLUTUIAHBI «Metamryprudeckas
TEIUIOTEXHUKA» W pean3alrs KOMIIETEHTHOCTHOIO ITOAXOJA B M3JI0KECHUU U
BOCIIPUATHH MAaTEpHUAIa IPEAYCMATPUBAET UCIIOJIB30BAHKUE CIEAYIOIIMX aKTUBHBIX
Y UHTEPaKTUBHBIX ()OPM MPOBEJEHUS IPYIIOBbIX, MHIUBUAYATbHBIX, Ay TUTOPHBIX
3aHATHI B COYETAaHUU C BHEAYJIUTOPHOW pabOTOM ¢ 1eiblo (HOPMUPOBAHUS U
pa3BUTHUS NIPO(PECCUOHATIBHBIX HAaBBIKOB O0YYaOIIUXCS:

— YTEHHUE JIEKIUH U IPOBEIACHUE CEMUHAPCKUX 3aHATUN COIPOBOXKIACTCS
[IOKa30M MYJIBTUMEAMUHBIX JIEKIIMH C TTOMOLIBI0 KOMIIBIOTEPHOW M MPOECKTOPHOMU
TEXHUKHU U WIUTIOCTPUPYETCS HATTISIIHBIMU OCOOUSMU;

— 00cyXJieHue NpoiIeHHOTr0 MaTepraia Ha CEeMUHAPCKUX 3aHATHIX;

— HCIOJIb30BaHWE WHTEPAKTUBHBIX (POPM TEKylIero KOHTpoJisi B (opme
ayIUTOPHOI'O U BHEAYAUTOPHOI'O MHTEPHET-TECTUPOBAHNS;

— OpraHu3auys U NPOBEICHHUE TEKYLIEro KOHTPOJSA 3HAHUU CTYAEHTOB B
(dbopme TecTUpOBaHUS U TPOMEKYTOUHBIX 3a4ETOB.

VYaenbHbIA BeC 3aHATHHA, MPOBOJMMBIX B HHTEPAKTUBHBIX (OpMax,
ONpEJENeH TJAaBHOM LENbl0 00pa3oBaTeNbHOM MPOrpaMMbl, OCOOEHHOCTHIO
KOHTUHI€HTa O0YyYalolUXCs W COJIep)KaHUEeM JUCHMIUIMHBI «MeTtamtyprudeckas



TEIUIOTEXHUKA» W B ILEJIOM IO JAMCHMIUIMHE cocTaBiseT okosno 30% BpemeHu
ayAUTOPHBIX 3aHATUM.

3aHATUS JIEKUMOHHOrO Tuma cocTaBisstoT 50% or oObeMa ayAauTOpPHBIX
3aHATHI.

B kypce unekuuii mnpenogaercss IMOCTOSHHO OOHOBIIIEMbIA MaTepHall,
3aMMCTBOBAHHBIM U3 pa3IMYHBIX MCTOYHMKOB — HAy4HBIX CTaTed, MOHOTrpadui,
UHTEpPHET - CAUTOB M T.H., YTO MO3BOJISET OCBEIIATh MOCIEAHUE JAOCTUKEHUS B
METaJUIyprud, a UMEHHO, B OOJacTH TEMJIOPU3UKH U TEIUIOIHEPTreTUKH,
npoOyK/asi y CTYJEHTOB HHTEPEC K YCBOSCHUIO 3HAHUH.

Baxnyro dyacTe TeopeTHYeCKOW U MPO(ECCHOHAIBHOM MNPAaKTUYECKOM
HOJATOTOBKHU CTYZEHTOB COCTABJISIOT IIPaKTUUYeCKUe 3aHATHs. OHM HanpaBJICHbl Ha
0osee TITyOOKOE YCBOSHUE TEOPETUUECKUX TOJIOKEHUHN 1 (hOpMHUpPOBaHUE YIEOHBIX
U IO ECCUOHATBHBIX MPAKTUYECKUX YMEHHI.

B TeueHnme ceMecTpa OCYIIECTBISETCS TEKYLIMH KOHTPOJb YCBOEHHS
MaTepuaa Mo M3y4aeMol AMCLUUIUIMHE B (OopMEe YCTHOTO ONpoca MO TeMaTHUKe
MIPEAIIECTBYIOMNX 3aHATUH.

6. OneHo4YHbIE CpeaCcTBA AJIsl TEKYIIEro KOHTPOJISl YCIIeBAeMOCTH,
NMPOMeKYTOYHOM aTTeCTAIMH 110 UTOTaM OCBOEHUS JUCHUNIHMHBI
1 Y4e0OHO-MeTOoAuYeCcKoe o0ecrnevyeHne cCaMoCTOSATeIbHOM padoThl CTYJA€HTOB

TexHuueckune cpeicTBa OCBOCHUS TUCHMUIUIUHBI BKIIOYAIOT 3JICKTPOHHBIH
O0aHKk maHHBIX — (OTO- W BHUAEOMATepUANOB (IJIAKATOB, CXEM, UEPTEXKEil)
OCHOBHBIX TEXHOJIOTHUYECKHX IPOIECCOB M TEYHOrO IMapKa, HCIOJIb3yeMOro B
METaJUTypTUYECKOM MTPOU3BOICTRBE.

B mpouecce o0ydeHHs HCHOIB3YIOTCS CIEIYIONIME OLEHOYHBIE (POPMBI
CaMOCTOATEITHLHOM PabOThI CTYJIEHTOB — OIICHOYHBIC CPEACTBA TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH ¥ TIPOMEXYTOYHBIX aTTECTAIIHI:

— YTEHHWE PEKOMEHIYEMOU JUTEPaTyphl MPHU MOATOTOBKE K JICKIIMOHHBIM,
MPAKTUYECKUM U CAMOCTOSITEIIbHBIM (KOHTPOJIBHBIM) 3aTaHUSIM.

6.1 OeHoUYHBIE CPEACTBA JJIS1 TEKYIIEr0 KOHTPOJISI YCIIeBA€MOCTH,
NMPOMEKYTOYHOM aTTeCTANMM 10 HTOraM OCBOEHHUS TN CIUIIMHBI
U Y4eOHO-MeTOoauYecKoe obecrnevyeHne cCaMoCTOSITeIbHOM padoThl CTYJI€HTOB

B mpouecce o0ydyeHHs HCHOIB3YIOTCS CIEIYIONIME OLEHOYHBIE (POPMBI
CaMOCTOSITEILHOM paOOThl CTYJACHTOB: OLIEHOYHBIE CPEJCTBA TEKYILEro KOHTPOJIS
YCIIEBAEMOCTH U MPOMEKYTOUHBIX aTTECTALUM HApsIAy C YTEHUEM PEKOMEHTyeMOMn
JUTEPaATypbl NMPU MOJTOTOBKE K JEKIIMOHHBIM, TPAKTUUECKUM U CAMOCTOSITEIbHBIM
(KOHTPOJIBHBIM)) 3aJaHUSIM.



6.1.1 ®oH OLIEHOYHBIX CPEACTB /IJIsl NPOBEACHUS IIPOMEKYTOYHOM
arrecTaluu 00y4aroUUXCcs M0 IMCHUIINHE (MOIYJII0)

TecTnl MO TEME 1:

1. Yemy paBHO aTMOc(epHOE AaBICHUE MPU HOPMATBHBIX YCIOBUAX

a) 100 MIIa; 6) 100 xIIa; B) 10 I'TTa; r) 1000 ITa.

2. Maccy KHUIKOCTHU B CIMHUIIC 00beMa Ha3bIBAIOT

a) BecoM; 0) y/ieJIbHBIM BECOM; B) y/I€JIbHON IUIOTHOCTBIO; T') IJIOTHOCTHIO.

3. Kunematndeckuii KodppuimeHT BI3KoCTH 0003HavaeTcss OyKBOM
a) u; 6) v; B) B; 1) .
4. ypaBHeHI/IC HCPA3pPBIBHOCTU IPU YCIIOBUH ITOCTOSAHCTBA INIOTHOCTU UMECT BU/L

a) wi-f,=w,-fi=const; 6) w;-fi;=w,-f,=const; B) w fi=wyf;=const; r) w;-w,=f;-f,=const.

5. Kakoii (hopMyIioit BelpaxkaeTcss JUHAMUYECKOE J1aBJieHHE B ypaBHeHUU bepHyuin
a) pgz; 0) pw?/2; B) P; r) gh.
6. UeMy paBHa IUIOTHOCTB ABIMOBBIX ra3oB npu temneparype 300°C, ecnu mpu HOPMAJIBHBIX
YCIOBHAX OHA cocTaBiseT 1,25 kr/m>?
a) 0,8; 6) 0,595; B) 1,033; 1) 1,30.
7. KakoB npouib CKOpOCTH JIaAMUHAPHO JBHIKYILETOCS MOTOKA?
a) Tparenen1aabHbIN; 0) mapadoIuYeCKUii; B) MPSAMOYTOIBHBIN; T') TUIIEPOOTNIECKUM.

8. UeMy paBHa IUIOTHOCTh BO3yXa Ipu Temneparype —30°C, ecau npu HOpMaIbHBIX YCIOBHAX
oHa coctaiser 1,29 kr/m>? a) 0,9; 6) 1,449; B) 1,148; 1) 1,18.

9. OT uero 3aBHUCAT OTEPU SHEPTUU JBUKYLIEHCS )KUAKOCThIO? OT
a) TEIUIONPOBOAHOCTH; 0) BA3KOCTH; B) CKOPOCTH JIBUKEHUS; T) HAMPaBJICHUS IBHKEHUSI.

10. B xakoM cityyae py OTKPBITHH 3arPy30YHOTO OKHA TIEYH M3 HETO BHIOMBAIOTCS JIHIMOBBIC
ra3pl?

a) TaBJ€HME HA YPOBHE MOPOra Me4r MeHbIIe aTMOC(HEPHOTro;

0) 1aBieHNEe YPOBHE MOPOra Meuu paBHO aTMOC(HEPHOMY;

B) /IaBJIEHUE YPOBHE MOPOTa Meun OoJIbIIe aTMOC(EPHOT0; T') Ta3bl HE BEIOMBAIOTCS.

TecTbl IO TEME 2

1. Tennora cropaHus TOIUIMBA 3TO:

a) TeIyI0Ta, pacxolyeMasi Ha MoJArOTOBKY TOPIOYHX BEIECTB K TOPEHUIO; 0) TemioTa, Uayias Ha
HarpeBaHue MPOAYKTOB CTOPAHUs; B) KOJIMYECTBO TEIUIA, BBIAEISEMOE IIPH ITOJHOM CTOPaHUU



BEIIIECTBA M OTHECEHHOE K €IMHUIIE MACChl MM 00beMa roplovero BEIIeCcTBa; I') CyMMa
TEIUIOBbIX 3((HEKTOB peakifii ropeHusi KOMIOHEHTOB TOIUIMBA.

2. B KaKkux eMHMIAX U3MEPSAETCS TEIIOTA CrOPAHKs Ta3000Pa3HOTO TOIINBA
a) kJIx/ (M’ K); 6) xkJIx/ M’; B) kr-M/ (M°); 1) kJ[x/ (k- K)

3. Koaumuent pacxona Bo3gyxa 3To

a) KOJIMYECTBO BO3/yXa, WAYyIee Ha TOPEHUE OOIIETr0 KOJIMYECTBA TOIUINBA; 0) KOJIMYECTBO
BO3/yXa, Uayliee Ha ropenue | Kr win 1 M’Torumea;

B) OTHOILIEHUE TEOPETUYECKU HEOOXOJMMOI0 KOJIMUYECTBA BO3AyXa JUIsl [IOJHOTO CKMTaHUS
€/IMHUILIBI TOIUIMBA K IEHCTBUTEIBHOMY; I') OTHOLIEHUE IEHCTBUTEIBHO 110/1aBAEMOT0 B TOPEIKY
KOJIMYECTBA BO3/yXa ISl COKUTAHUS €IMHUIIBI TOIUIMBA K TEOPETHUECKU HEOOXOJUMOMY.

4. Kak ornpenensiercst KaJJopuMeTpuueckas TeMIlepaTypa ropeHus ToImBa?

o Ql-ll)_ Qaucc . . Q}Ij . o Q}Ii)_ Qbucc - Qnom . 5_ Qaucc + Q9K3
R s B Y A NG R VorC

T) tZQ

ObM ObM ObM dbim

5. Yto onpenensercs JuyinHa (akena ra3oropeioqHoro ycrpoucraa?
a) MPOU3BOIUTEIIBHOCTHIO TOPEIIKH; 0) BUIOM TOIUIHBA; B) CIIOCOOOM CMEIICHHS TOTUTNBA C
OKHCIIUTENIEM; T) TaBJICHUEM TOIIMBA Mepe] TOPETKOH.

6. OCHOBHOM KJ1acCU(DUKAITMOHHBIN MPU3HAK TOPETIOK ITO
a) croco0 CMeIlIeHus TOIJIMBA C BO3/1yX0OM; 0) AaBJIEHUE Ta3a U BO3yXa Iepe]] TOpeIKoii;

B) TCIJIOTA CrOpaHusd IMMoaAaBacMOIo TOIIINBA, B) TCIIOIPOU3BOAUTCIIBHOCTD.

7. KakoBsl MMpeacibl U3MCHCHUS KOS(b(bI/II_[I/IeHTa pacxoia Bo3ayxa IJIs1 MHKCKIUMOHHBIX I'OPEJIOK
a)n=1,1 - 1.2; 6) n= 1,02 — 1.05; B) n= 1,15~ 1.25; 1) n= 1,4 — 1.5.

8. KakoBbI npesiernisl n3MeHeHUs kKod((QUIMeHTa pacXoja Bo3ayXa Uil IBYXIIPOBOIHBIX TOPEIOK
TUMa «Tpyba B TpyOe»:

ayn=1,1-1.2;6)n=1,02—-1.05+; B)n=1,15-1.25;1)n=1,4—-1.5.

9. KakoBbl nipesienbl u3mMeHeHust koddduirenTta pacxoaa Bo3ayxa sl paauallMOHHBIX TpyO
ayn=1,1-1.2;6)n=1,02-1.05;B) n=1,2—-1.25+;1) n=1,4 - L.5.

10. Yto siBIsETCSI OCHOBHOW COCTABIISIOLIEH MPUPOIHBIX ra30B?
a) OKCHUJ yriiepoja; 0) MeTaH; B) BOAOPO/I; T) pOMaH.

11. Kak BnusieT moAorpeB Bo3lyXa TOPeHHs Ha KaJJOPUMETPUUECKYIO TEMIIepaTypy TOpeHHs ?

a) He BIIUSET; 0) MOHIKAET TEMIIEPATypy; B) MOBHIIIAET TEMIIEPATypy; I') CHavaIa
MOBBIINIAET, 3aTEM ITOHHMKAET.

TecTbl IO TEME 3

1. TeI'IJ'IOVI3OJ'IFILI,VIOHHbIe mMaTtepuarnbl o6na,qa+0T:
a) BbICOKOW MNOTHOCTbIO; 6) HU3KOM NOPUCTOCTbIO; B) BLICOKOM MPOYHOCThLIO;
) BbICOKOW MOPUCTOCTbIO N HU3KNM KOI(PPULMNEHTOM TEMNIOMNPOBOAHOCTH

2. Copep»xaHune Al,Os B LLAMOTHOM OrHeynope
a) 6bonee 60%; 6) He meHee 28%; B) oT 45 0o 75%; r) bonee 75%



3. 10 Kakon TeMnepaTypbl MOXKHO MPUMEHATbL acbecT B KayecTBe
N30N158LUNOHHOro MaTepurana?
a) 0o 200°C; 6) po 750°C; B) pno 500°C; r) po 400°C

4. I'ne mpaBUIIbHO yKa3aHbI (U3NYECKUE CBOMCTBA OTHEYTIOPOB

a) TeIUIOEMKOCTh, INIOTHOCTh, OTHEYIOPHOCTh; 0) 3JEKTPONPOBOIHOCTD, TEPMOCTOUKOCTbD,
MOPUCTOCTH; B) OTHEYIIOPHOCTh, TEPMOCTOMKOCTb, COIPOTUBIICHUE JIehOopMaIiH 1101 HATPY3KOif;
T') TeIJIONMPOBOIHOCTD, INIOTHOCTD, TEIJIOEMKOCTD.

5. YTunnsayma Tensa AbIMOBbIX Fra30B:
a) ynyywaeT TensoByto paboTy neyen: 6) CHMXKaAeT pacxon TOMNJINBA;
B) COKpallaeT BpeMs HAarpesa; r) yMeHblUaeT Henpou3BoanTebHbIe
MpPoCTOMN.

6. YTo nogorpeBatoT B pekynepaTopax?
a) TONJINBOBO3AYLLUHYO CMeCh: 6) BbICOKOKA/IOPUIAHOE TOMINBO
B) BO34YX U HU3KOKAJIOPUNHbIE TOMMNBA; ') TOJIbKO BO3OYX.

7. Ecniu B TeruiooOMEHHOM armapaTe 1Ba TeIUIOHOCUTENS TEKYT MapajuledbHO APYT IPYyTy
B OZJTHOM HAIIpaBJIEHUH, TO TAaKasl CX€Ma JIBUKEHHs HA3bIBACTCS:

a) NPAMOTOKOM; 0) nepekpecTHBIM TOKOM; B) IIPOTHBOTOKOM; ') MHOTOKPaTHbIM
NnepeKpecTHbIM TOKOM.

8. Moyemy He nogorpeBatoT TOMJMBO B UrOJIbYaTbIX peKkynepaTopax?
a) He obecnevymnBaeTcs Heobxoanmasa TeMnepaTypa nogorpesa; 6) HU3Kas
ra3onJIoTHOCTb peKyrnepaTopa; B) HEBO3MOXXHOCTb 0b6ecnevynTb NOCTOAHCTBO
TemnepaTypbl Harpesa;
) U3-3@ KOHCTPYKTUBHbLIX 0COBEHHOCTEN 3TOro Tuna yCTponcTBa.

9. B KakoM Csly4ae Npu pacyeTe pekyrnepaTtopa MOXXHO npeHebpeyb TennaoBbIM
COMPOTUBJIEHUEM CTEHKN?

a) ec/in CTeHKa BbIMNOJIHEHA U3 KepaMUKK, B) ecnn meTanan4yeckas CTeHKa
obnagaeT BbICOKMM KO3 PUNLMEHTOM TEMNJIONPOBOAHOCTU N MaJION TOJILLNHOWN;

B) €C/I1 Maso Og ;) ecam Maso Oy

10. Korna nenecooOpa3Ho MpUMEHEHHE PaIualldOHHBIX PEKYIEepPaTOpOB?
a) mpu Harpese Bo3ayxa 10 300 -350°C; 6) npu HarpeBe KOMIIOHEHTOB ropeHus 10 250 -
300°C; B) mpu Temnepatype AbIMOBBIX Ta3oB He Hike 800 - 900°C; r) npu Temmneparype
IBIMOBBIX Ta30B HIKe 700°C

11. Jlo xakoil TeMIiepaTypbl MOKHO HarpeTh BO3AyX B pereHeparopax?’
a) 1o 300 -350°C; 6) 400 -500°C; B) mo 500 - 550°C; r) Beime 800 °C

HUTOroBbI€C TECTHI

1. Macca XuaKoCTH B eJMHHIIE 00beMa Ha3bIBaeTCA
a) BecoM; 0) yJIeJIbHBIM BECOM; B) YAEIBHOH IJIOTHOCTHIO; T') INIOTHOCTBIO.
2. [Tpu yBenu4yeHuu TeMnepaTypbl YAEIbHbBIN BEC )KUIKOCTH

a) YMCHBIIACTCA, 6) YBCIIMUUBACTCA, B) CHa4daJla yBCIIMYUBACTCS, IIOTOM YMCHbBIIIACTCA,



') HE U3MEHSETCH.

3. Juunamuyeckuii K03PGUIUEHT BSI3KOCTH 0003HA4YaeTCsi OyKBOM
a)n; 6) v; B) B; 1) .

4. Yemy paBHa IIIOTHOCTB Bo3ayxa npu +30°C, eciiu npu HOpMasbHBIX YCIOBUSAX OHA
cocrasiseT 1,29 xr/m>?

a) 1,43; 6) 1,20; 8) 1,33; 1) 1,16

5. PexxuM IBHKEHHUS JKUIKOCTH, IPH KOTOPOM YaCTHIIbI ra3a MepeMelatoTcs napauiesibHO 0/1Ha
JPYTOi ¥ MX TPACKTOPUHU HE MEPECEKAIOTCsI, HA3bIBACTCS
a) TypOyJIeHTHBIM; O) BBIHYK/ICHHBIM; B) JAMUHAPHBIM; I') CBOOOIHBIM.

6. CTpemiieHre TopsiYUX ra30B MOJHATHCA BBEPX OMpeIesieTcs
a) TMHAMHUYECKUM JaBJICHHEM; 0) TCOMETPUUYECKHUM JIaBJICHUEM, B) CTATUYECKUM JIaBIICHUEM;

T') 1aBJICHUEM.

7. Kaxkoii (hopmysioii BeIpaskaeTcs KaJOpUMeTpUUecKas TeMIepaTrypa ropeHus TOmmBa?

abt=

3 3 3 3
QH e QH_qnom_ _ QH_qaucc_ _ Qﬂ_qnom_qaucc.
— 00t= JB)t= ;B = ;
np.ce ¢V, cV., ¢V,
8. KakoB 0CHOBHOI KJIaCCH(PUKAIIMOHHBIN IPU3HAK TOPETOK?
a) MPOU3BOIUTENBHOCTB; 0) crIoco0 CMENIeHUs TOTTMBA U BO3AYXa,;
B) JaBJICHUE TOIUIMBA MEPe]] TOPEIIKOM; T') JaBJICHUE BO3IyXa Mepe] rOpeKou.

9. OT uero 3aBUCHUT TATa JBIMOBOI TPYyOBI?
a) OT TeMIIEPATyphl JIMOBBIX I'a30B; 0) OT TEMIIEPATYphl OKPY>KAIOLIETO BO3AYXa;
B) OT pa3HOCTEH IUNIOTHOCTEH bIMa U BO3/IyXa; I') TOJIBKO OT BBICOTHI TPYOBI.

10. Kak u3MeHsieTcss CTaTHYECKOE JaBJICHUE 10 BLICOTE MEUH?
a) He U3MEHsETCS; 0) YMEHbILIAETCS; B) YBEJIMUMUBACTCS; I') CHAYalla pacTeT, 3aTeM
YMEHBIIAETCA.

11. B kakoM ciyyae B Ie4b 110/ICaChIBAECTCS OKPY KAt BO3yX?

a) JJaBJICHHUE B TI€YX MEHbIIEe aTMOC(EpHOT0; 0) JaBJIeHNE B MI€YH PaBHO aTMOC(HEPHOMY;
B) IaBlIieHHUE B Me4u O0JbIle aTMochepHOro.

12. B kakoM ciy4ae U3 euu BhIOMBAIOTCS ABIMOBBIE ra3bl?
a) JJaBJIEHHE B TI€YX MEHbIIEe aTMOC(EpHOT0; 0) JTaBJIeHUE B II€YH PaBHO aTMOC(HEPHOMY;
B) JaBlieHUE B ey O0JbIle aTMOCchepHOro.

13. IIpu KaKOM peKUME ABHKECHUS KUIKOCTH B TPyOOIIPOBOIe HAOII0JaeTCsl My IbCaITHsT
ckopoctu?
a) MpH JIaMUHAPHOM; 0) IPU CKOPOCTHOM; B) MIPH TypOYJIEHTHOM; T') IPH CBOOOTHOM
JIBYKEHUH.

14. Biuser mu PEKUM ABUKCHUA )KUAKOCTU HAa BEJIMUUHY IIOTEPH I[aBJ'[eHI/Iﬂ?
a) HC BIMACT, 6) BJIMSCT TOJIBKO ITPU OIMMPEACIICHHBIX YCIIOBUAX, B) BIIUACT, F) TOJIBKO IIpU
HaJIUMYHUH MCCTHBIX COHpOTHBJ’ICHHfI.



15. HeycraHoBuBIIIeecs ABMKEHUE KUIKOCTH XapaKTepU3yeTCsl 3aBUCMOCTbIO
a) w=f(x, y.z); 0) w =t (x,y, z, t); B) w=f(t); 1) w =f(x, t).

16. Yro siBnsieTCA MPUUMHON MTOTEPh SHEPTUH JABUKYILEHCS KUIKOCTH?
a) IUIOTHOCTD; 0) BA3KOCTh; B) PACXOJ )KUAKOCTH; I') TOJIbKO U3MEHEHHE HalpaBJICHUS
JIBUKCHHS.

17. Ilpu mojave >KHUAKOCTH IO TIOCIICIOBATEIHFHO COeAMHEHHBIM TpyoOotpoBoaam (1,2,3) pacxon
JKUJKOCTH B HUX
a) V:V1+V2+V3; 6) V1>V2>V3; B) V:V1:V2:V3; 1") V1<V2<V3

18. IIpu mojgave »KUAKOCTHU IO MOCIEA0BATEIHHO COeTMHEHHBIM TpyOotpoBoaam (1,2,3) obrue
MOTEPU HAIOpa COCTABIISIOT

a) Yh= 2h1+ th- 2h3, 6) >h= Zh1+ Zh2+2h3; B) Zh1> 2h2> Eh} F) Yh= Zhlz Zh222h3.

19. Z[BI/I)KCHI/IG, IIpU KOTOPOM CKOPOCTH U HJABJICHUEC U3MCHAKOTCA HE TOJIBKO OT KOOPpAWHAT, HO U
OT BPpCMCHHU, HA3BIBACTCA

a) JaMUHApHBIM; 0) CTallMOHAPHBIM; B) HEYCTAaHOBUBIIMMCS; I') TYpOYJIEHTHBIM.

20. CKUMaeMOCTDb — 3TO CBOMCTBO KUIKOCTH

a) U3MEHATH CBOIO (hOpMY TOJI ISHCTBUEM JIaBJICHHUS; 0) U3MEHSITh CBOM 00BEM TO]T
JEHCTBUEM JIaBIICHHUS; B) CONPOTHUBIISITHCS BO3JICHCTBUIO JABJICHUS, HE H3MEHSISI CBOIO
dbopMy; I') ©3MEHATH CBOM 00beM 0€3 BO3JICHCTBUS J1aBJICHUS.

21. UneansHOM )XKUAKOCTBIO HA3bIBAETCS

a) )KUJIKOCTh, B KOTOPOU OTCYTCTBYET BHYTPEHHEE TPEHHE; 0) KUIKOCTh, TNIOTHOCTh KOTOPOI HE
W3MEHSETCS TIPU U3MEHEHUHU TEMIIEPaTyphl; B) KUAKOCTh, CIOCOOHAsT CKUMATHCS; T) JKUIKOCTD,
CYIIIECTBYIOIIAS TOJIBKO B ONPEICTICHHBIX YCIOBHSIX.

22. Ecnu naBiieHHE OTCUUTHIBAIOT OT OTHOCUTEIILHOTO HYJIEBOM MOBEPXHOCTH, TO €r0 HA3hIBAOT:

a) aOCOMIOTHBIM; 0) aTMOC(EPHBIM; B) H30BITOYHBIM; T') JJABJICHUEM BaKyyMa.

23. FI/II[pOCTaTI/I‘-IeCKOG JaBJICHUC - OTO JaBJICHUEC, HMCIOIICC MCCTO

a) B IBMKYIIEICS )KUIKOCTH; 0) B TOKOSIICHCS JKUIKOCTH; B) B KHUIKOCTH, HAXOISAIICHCS B
pe3epByape; T') B )KUIKOCTH, HAXOAIEHCS 1O U30BITOYHBIM JJABJICHUEM.

24. Koapdpumment Kopronuca B ypaBuenun bepHysum xapakrepusyer

a) PeXKUM TE€UEHUS KUAKOCTH; 0) BETMUMHY THPABIMYECKOTO COMPOTHBIICHUS TPYOOIIPOBOIA;
B) U3MEHEHNE CKOPOCTHOTO HAIMOPa; I') CTENIeHb YMEHBIICHHS YPOBHSI ITOJIHOM 3HEPTUH.

25. Kakue cyuwecTBYIOT peXunMbl OBUXKEHUSA XMULKOCTU?

a) YCTAaHOBUBLLUMNCS U HEYCTaHOBUBLLNINCSA; 6) HEYCTaHOBUBLUUNINCA U
nepexoaHbln;

B) NepexogHbin N TaMUHAPHbLIN; ) TAMUHAPHbLIA U TYPOYNEeHTHLIN.

26. YneH ypaBHeHus BepHynnu, ob6o3HavaeMmblin (W2/2Q) aenseTcs



a) Nbe30MeTpPMYEeCcKON BbICOTON; 6) CKOPOCTHOM (OUHAMNYECKON) BbICOTON; B)
reoMeTpuYeCcKomn BbICOTON; ') TAKOro YJeHa He CyllecTByeT.

27. TemnepaTypa, KOTOpasi JOCTUTAETCS B CMECH TOIUIMBA M BO3/lyXa IPH MOJHOM CTOpaHUU
0€3 TeIJIOBBIX MOTEPh U OTCYTCTBHH JUCCOLIMAIIMYU TPOAYKTOB TOPEHUS HA3bIBACTCS |

a) TemnepaTypoun BoCniamMeHeHuns; 6) TemnepaTypon ropeHuns;
B) KaJIOPUMETPUYECKON TEMMEPATYPOU; ') TEOPETUYECKON TEMNEpPaTYpPOn.

28. CocraB Bo3ayxa:

a) 20%0,+70%N:+10%CO;; 6) 21%0,+79%N;; B) 18%0,+70%N.+ 12%CO;
r) 22%02;+76%N,+2%CO.

29. Kakas cxemMa OBUMXKEHUS TernJIOHOCUTENEN B peKynepaTopax
TenaoTexHn4yeckn Hambonee BbirogHa?

a) NepeKkpecTHbIN ToK: B) NPOTUBOTOK; B) NPSAMOTOK; I') BCE CXEMbI
paBHO3HA4YHbI.

30. TermooOMeHHBIE annaparsl, B KOTOPBIX JABE KHUJIKOCTU C pa3IMYHBIMU TeMIepaTypaMu
TEKyT B IPOCTPAHCTBE, Pa3J€JIEHHOM TBEPJON CTEHKOM, HAa3bIBAIOTCA:

a) pereHepaTuBHbLIMU; 6) CMeCUTeNbHbIMIN; B) peKynepaTUBHbIMU; ) C
BHYTPEHHUMUW UCTOYHMKAMKN Tenna.

31. Kakne YpaBHCHHA JIC)KAT B OCHOBC TCIJIOBBIX pAaCYCTOB TEMI000MEHHBIX annapaTOB?

@) TEIIOOTAAYH U TEIUIONPOBOAHOCTH; 6) Temonepenaun u TEIOOTAAYH;
B) TeIUTONepeIavyr U TEIUIOBOro OaaHca; ') TeIIOmpOBOIHOCTH M TEIIOBOIO OaraHca.

32. Ecniu B TeII00OMEHHOM armnapaTe J1Ba TeIUIOHOCUTENS TEKYT MapajuleidbHO IPYT APYTy
BO B3aMMHO IIPOTUBOIIOJIOKHBIX HAIIPABJICHUAX, TO TaKasl CXEMa JABUKEHUS HA3bIBACTCS:

a) NPAMOTOKOM; 0) mepekpecTHBIM TOKOM; B) IPOTHBOTOKOM; ') MHOIOKPaTHbIM
nepekpecTHbIM TOKOM.
33. YTo nogorpeBatoT B TEMIOYTUAN3ALMNOHHbBIX TEN100OMEHHMKax?

a) TONJIMBOBO34YLLUHY CMeChb; 6) BbICOKOKa/IOPUNHOE TOMJINBO;

B) BO34YX N HN3KOKaJIOPUWHbIE TOMJINBA; I') TOJIbKO BO34YX.

34. CooTHOILIEHHE MEXTy HU3LIEHN TEIUIOTON Cropanus TormBaQ!, u BeiceiQ?
b pb. b b. p_nNP. b_ .NP.
a)QH>Q87 6) QH<Q6’ B) QH_ 89 F) QH_]')S Q87
35. UToOBI paccuuTaTh TEIUIOTY CrOPaHUS TOIUIMBA, HAJIO0 3HATH

a) BNIAXKHOCTb; 6) xumuueckuii coctas; B) IpOUCXOKAEHHE; ) 30/IbHOCTb.

36. KakoB npoduiib ckopocTu TypOyJIEHTHO JABHXKYILETOCs MOTOKa?
a) Tpareueu1aabHbIN; 0) mapadoJIuYeCKUii; B) MPAMOYTOIBHBIN; T') TUIIEPOOTUIECKUM.
37. Uto Takoe TUAPABINYECKHUI JUAMETP CEUCHHUS?

a) paguyc TpyObl; 6) yueTBepeHHas IUIOIab, ACJICHHAs Ha IEPUMETP; B) IEPUMETP TPYyOBI;



') YABOCHHBIN EpUMETP.

38. Uto xapakTepusyeT MUPOMETPpUUIECKHUI KOdPPUIIUCHT?

a) MPOU3BOIUTENHLHOCTH MeUH; 0) KOHCTPYKIUIO MEYH; B) TEIUIOBYIO MOIITHOCTD MEYH;
T') yAeJIbHbBIC 3aTpaThl TEIIA.

39. Kak onpenensiercs kKo3hOUIIMEHT pacxo/ia BO3IyXa Ha TopesKy?

a) (hakTUUECKUi pacxoj Bo3ayxa; 0) oTHoOILIeHHE (PAaKTHUECKOTO pacxoa Bo3ayxa K
TEOPETUYECKH HEOOXO0AUMOMY; B) PACX0J] BO3yXa, COOTBETCTBYIOIIUI CTEXHOMETPHYECKIM
COOTHOIICHHSIM TOPEHUS; T) pacxo/1 BO3AyXa, MPEBBIIIAIONINI TEOPETUIECKH HEOOXOANMBIHA Ha
10 - 15%.

40. I'ne mpaBUIIBHO yKa3aHbl paboyrie CBONCTBA OTHEYIIOPOB

a) TEIUIOEMKOCTb, IIJIOTHOCTb, OTHEYIIOPHOCTB; 0) AIEKTPONPOBOIHOCTD, TEPMOCTOUKOCTD,
MOPHUCTOCTH; B) OTHEYNIOPHOCTh, TEPMOCTOHKOCTh, CONPOTUBIICHNE AehopMaIiy 1MoJ1 Harpy3Koii;
') TEPMOCTOUKOCTD, TETJIONPOBOJHOCTD, TOPUCTOCTD.

41. Kakoit ¢hopMyIioii onpeesnsieTcst TeopeTHIeckast TeMiepaTrypa ropeHust ToTuiBa?

in)_ Qaucc . 6) t= Q}l: . B) t= Q}[-l)_ Qaucc - Qnom . Qf_ Qaucc + Q9K3
v, -C”’ vV, -C”’ \% C ’ \% C )

a)t= r) t=

Obim ObM OblM ObM

6.1.2. IlepeuyeHb KOMIIETEHLUI ¢ YKa3aHUEM ITAaN0B UX GOPMUPOBAHUSA
B Ipolecce 0CBOeHUs1 00pa30BaTeIbHON MPOrPaMMbl

B pesynabraTe OCBOEHHS IUCHUIUIMHBI  (Moaynsi) «Mertamtypruyeckas
TEIJIOTEXHUKA» (HOPMUPYIOTCS CIEIYIONINE KOMIIETSHITNH:

Kon B pe3yjabrare OCBOCHUSA o0pa3oBaTebHOI NMPOrpamMMbl
KOMIIeTEeHIIUM | 00y4YaloUIUiics 10/1KeH 00J1a1aTh:

CnocoOHOCTBIO pelIaTh 3a/1a4u MPOoPECCHOHAIBHON e TETHHOCTH,
MIPUMEHSISI METOIBI MOJISITUPOBAHMSI, MATEMATHUECKOTO aHAIIN3a,
CCTCCTBCHHOHAYYHEBIC 1 O6HIGI/IH)KeHepHI)Ie 3HAHUA

OIIK-1

B  mnpomecce  ocBoeHuss ~— 00pa30BaTENBHOM  MPOrpaMMbl  JaHHbIE
KOMITIETEHLIUH, B TOM YHUCJIE UX OTJEIbHbIE KOMIIOHEHTHI, (POPMHUPYIOTCS MO3TAITHO
B XOJI€ OCBOCHHUS OOyYarOUUMHUCA JUCUUIUIMH (MOIyJiei), NpPaKTUK B
COOTBETCTBMM C YYE€OHbIM IUIAHOM U KaJ€HJapHbIM TIpaduKkoM y4yeOHOro
npouecca.

6.1.3. Onucanue noka3sareJieid 1 KPpUTEPHEB OLICHMBAHNS KOMIIETEHIIUIA,
¢dopMupyeMbIX 110 HTOraM OCBOEHHUS JUCIHUTIMHBI (MOIYJIA),
ONUCAHHE KA OLeHUBAHUS



Ixana
OllcHUBAaHUSA

Onucanue

Buvinonnenvlt 6ce 6udvr yuebnot pabomol, npedycMoOmpeHHble
yuebuvim naanom. Cmyoenm OeMOHCmMpupyem cOoomeemcmeue
3HaHUlU, YMEHUl, HABbIKOE NPUBCOCHHbLIM 6  MmabIUYax
nokazameneu,  onepupyem — NpUOOPemMeHHLIMU — 3HAHUIMU,
«3aumenoy VMEHUAMU, HABBIKAMU, NPUMEHSIeM UX 8 CUMYAYUsaX NOGbIUEHHOLL
cnoochocmu.  Ilpu  smom  moeym — Ovimb  Oonyujervl
He3Hauumesnvhvle OWUOKU, HEMOUHOCMU, 3aMpPYOHeHUs npu
AHATUMUYECKUX ONnepayusix, nepeHoce 3HAHUL U YMeHUll Ha
HOBble, HeCMAHOAPMHuble CUMYayUl.

He ewinonnen oodun unu 6Oonee 6u0o8 yuebOHOU pabombl,
npeoyCMOMpPEeHHbIX VueOHbIM NIAHOM. Cmyoenm
O0eMOHCmMpUpyem HenoiHoe COOmeemcmeue 3HAHUL, YMeHull,
HABLIKO8  NpUBEOEHHbIM 6  mabauyax  noxazamernell,
«He 3aumenoy O00NYCKaAomcesi 3HaAYUMenbHble owuobKuU, NPOs6IAEeMCsl
omcymcmeue 3HaHull, YMeHUll, HA8blKo8 no psady noxazamerell,
CMYyOeHm UCnblmvléaem 3HAYUMENbHble 3AMPYOHeHUs Nnpu
ONepuUpOBaHUU SHAHUAMU U YMEHUAMU NPU UX NepeHOce HA HOBble
cumyayuu.

7. YueOHO-MeTOoAN4YecKOe U HH(POPMALIMOHHOE o0ecriedeHHue TUCHUIIMHBI

a) OcHOBHas JUTEpaTypa:
1. Meramnyprudeckasi TEIUIOTEXHUKA [3JIEKTPOHHBIM pecypc]: 3JMeKTpoH. y4eOH.-

MeToI. KoMmIuieke nauctuiuinibl / TuaskoBa C.M. u ap. Cub. denepan. yH-T. —
Kpacnosipck: HUIIK C®Y, 2007. — on-line. URL: http:/files.lib.sfu-
kras.ru/ebibl/umkd/62/ (mata oOpamenus 05.09.2017). — Pexum npocrymna:
CBOOOTHBII.

2. lllatpos M.I'. B.H. u ap. Tennorexnuka. M., Akagemusnar, 2012 — 288 c.

3. Jlykanun B.H. u ap. Tennorexnuka. M., DHeproaromusaar, 1991 — 224 c.

4. Jlykanun B.H. u np. Tennorexnuka. M., Beiciias mkona, 2008 — 288 c.

0) JonosiHuTE ILHAS JIUTEpaTypa:

1. liBetkoB @.D., Kepumon P.B., Benmnuko B.W. 3agaunuk mo termiomaccoooMeny.
M., U3n. nom MOU, 2010 — 196 c.

2. Kpyrnos I'.A., bynrakosa P.U., Kpyrnosa E.C. Temnorexnuka: yd4. mocoowue
[DnekTponHBIA pecypc]— DnektpoH. mpad. — CII6.: Jlans, 2012 — 208 c. — Pexxum
noctyma: htt://e.lanbook./com/book/3900

3. Kpyrsnos I'.A. u np. TenoTrexHuka. [ DNEKTpOHHBIN pecypc]|— DJIEKTPOH. JaH. —
CII6.: Jlanp, 2017 =384 c¢. — Pexxum noctymna: htt://e.lanbook./com/book/93750

4. NUntepaktuBHBIA yueOHUK: OCHOBBI METAILTYpruu | MeTtaimypruueckuil moprain
MetalSpace.ru. http://www.metalspace.ru/education-career/osnovy-
metallurgii.html

5. Metaiutyprudeckue mpoueccol




http://starkproject.com/metal/nonferrous-metallurgy/1893-metallurgical-
processes.html

B) MporpaMmmHoe odecneyenne u MHTepHer-pecypcesbi:

[IporpamMmmMHoOe obecrieueHre He PeryCMOTPEHO.

HNHTepHET-pecypchl  BKIIOYAIOT y4eOHO-METOMWYECKHE MaTepualbl B
AJIEKTPOHHOM BHUJIe, TpeACTaBiIeHHble Ha caiTe http:/lib.mami.ru B paznuene
«DIEKTPOHHBIE PECYPCHI».

[Tome3npie  yueOHO-MeTOAMYECKHE W HWH(DOPMAINMOHHBIE MaTEPHAIBI
IpeCTaBJICHBI HAa CalTax:
http:// www.metalspace.ru/education-career/osnovy-metallurgii.html
http://starkproject.com/metal/nonferrous-metallurgy/1893-metallurgical-
processes.html
1 Ha Metamyprudeckom noptane MetalSpace.ru

8. MaTepI/IaJILHO-TeXHH‘leCKOG o0ecrneueHue ANCIUIIJINHBI

Ayautopuss U naboparopun kKadeapsl «Meramtyprus» aBl204, asl205,
aB1206, ap1206a ocHallleHbI CTEHJIaMH W HATJISTHBIMU MOCOOUSAMHU, J1aOOPaTOPHOM
U DKCIEPUMEHTAIBbHON OCHACTKOM, KOHTPOJBbHO-U3MEPUTEIBLHBIMU MPUOOpaMu,
KOMIIBIOTEPHOM M NPOCKTOPHOW TEXHUKOW, COBPEMEHHBIM IPOrPAMMHBIM
oOecrieueHueM. MX mnpuUMeHEHHE TM03BOJISIET BECTU IMOJHOUEHHBIN Y4eOHbBIN
npolecc, MNPOBOAWTH JAOOpPATOPHbIE U TPAKTUYECKHME 3aHATHSA, a TaKKe
3aHUMATHCS C YYACTUEM CTYJICHTOB KOMIBIOTEPHBIM MOJEIUPOBAHUEM ITPOLIECCOB
U OOBEKTOB B METAUIypruW, TMpHUBHBAs  OOYy4alONMMCA  HAaBBIKM K
CaMOCTOSITEIbHOW HAyYHO-UCCIIE0BATENBCKON AEATEIIBHOCTH.

JIeKunOHHBIE 3aHATUS TPOBOISATCS C HCIOJb30BAHUEM MYJIbTUMEIUNHON
TEXHUKH, JJIi YEro HUCIOJb3YeTCs] MOPTATUBHBIA KOMIIBIOTEP U MYJIbTUMEInA-
npoekTop. MmmtocTpaTuBHBIN Matepuan TOTOBUTCS C UCHOJIB30BAHUEM IPOrpaMM
PowerPoint u oToOpaxkaeTcst B mporecce YTeHuUs JICKIUH.

9. MeToauyecKkue peKOMEHIALMH VIS CAMOCTOSITeIbHOI padoThl CTYICHTOB

JUis MakCUMaJIbHON MHAMBUAYAIU3ALMU AESITEIbHOCTU CTY/ACHTa, YUeOHBIM
IUTAHOM TNIPEAYyCMaTPUBAETCS BpEMS JIsl CAMOCTOSITENIbHOM pabOThl.

Cpenu OCHOBHBIX BHJOB CAMOCTOSITEIbHOM pabOTBHl  TPaAMLIMOHHO
BBIJICIIAIOT: TBOPYECKYIO  JICATEIBHOCTh  CTYAEHTAa B  ayJAUTOPUH, IIpPHU
BHEAYJUTOPHBIX KOHTAaKTaxX € IMPENOJAaBaTeIeM Ha KOHCYJIbTALUAX U JIOMAIIHEH
MOATOTOBKE K JIEKLIHSIM, CEMHHAPCKUM M MPAKTUUYECKUM 3aHATHSM, 3a4eTaM H
JK3aMEHaM, NpPe3eHTalUusM M JOKJIaJaM; HalmucaHue peQepaTroB, BBIIOJIHEHHE
71a00paTOPHBIX U KOHTPOJIBHBIX padoT; yyacTHe B HAYYHOU paboTe U mp.

Lens camocToATENbHOM  pabOTBl  CTYJE€HTa —  OCMBICIIEHHO U
CaMOCTOSITENIbHO pa0oTaTh CHayaja ¢ y4eOHbIM MaTepualioM, 3aTEM C HAy4YHOMU
uHopMalrei, 3aJ0KUTh OCHOBbI CaMOOPIaHM3allMM U CAMOBOCIIUTAHUSA C TEM,



9TOOBl TPUBUTH yMEHHE B JaJbHEHIIEM HENPEPHIBHO TOBBIIIATH CBOIO
npoeccuoHanbHY0 KBATH(PUKAIIHIO.

[InanupoBanre BPEeMEHH Ha CaMOCTOSATEIbHYIO pabOTy CTyJIEHTaM JIydIle
OCYIIIECTBJIATh Ha BECh CEMECTpP U MpeaycMaTpHUBaTh PETYISIPHOE IMOBTOPCHHE
MPOWJIEHHOT0 y4eOHOT0 MaTepuaia.

His  Oonee yrayOJIEHHOTO W3YyYECHHS PEKOMEHAYETCS HCIOJIb30BaTh
W3JIaHUS, YKa3aHHbIC B CIIMCKE JOIOJHHUTEIBHON JuTeparypsl u HHTEpHET-
peCypchl.

Jlist pacivpeHus 3HaHUH ClIeyeT UCIIOb30BaTh CBEJCHMS, IOTYUCHHBIE U3
HHTepHET-UCTOYHUKOB Ha COOTBETCTBYIOIINX CATax, a TAK)KE MPOBOJUTH TIOHCK B
pa3IMUHBIX CHCTEMax, Takux Kak Yandex, Rambler, u mnonb30BaThCs
CHEeIUATN3UPOBAHHBIMU caiitamu, TaKUMH Kak www.anticor.ru,
http://www.naukaran.ru, http:/www.maik.ru u JApyruMH, pPEKOMEHIOBAHHBIMU
Mpero/iaBaTeyieM Ha JICKITMOHHBIX 3aHATHSX.

10. MeTozmquKne PEKOMEHIANUN IJIA IIpernoaaBaTe/isd

IIpu opranuzanuu y4yeOHBIX 3aHATUNA (JIEKUUH, CEMUHAPOB, MPAKTUYECKUX
3aHATHM, J1a00pAaTOPHBIX, CAMOCTOSITENIbHBIX M BBIMYCKHBIX pPabOT, a Takxke
KypPCOBOI'O MPOEKTUPOBAHMS) CIEAYET UCIOJIb30BaTh 3JIEMEHThl MHTEPAKTHUBHOTO
oOyueHusl Ha BCEX ATamax AJis BOBJIEUEHUS CTYJEHTOB B Ipolecc no3HaHus. s
ATOrO LENEeCO00Pa3HO UCIIOJIB30BaTh CIEAYIOIINE (POPMBI:

— JuajioroBoe  o0OyueHue, B  XOJIe  KOTOPOTO  OCYLIECTBISETCS
B3aMMO/JICHCTBHUE IIPENIOAABATENS U CTYIACHTA;

— MOJIETTUPOBAaHUE, TO €CTh BOCHPOM3BEJCHHE B YCIOBHUSIX OOY4YEHMsS IO
JAHHOM JUCLHUIUIMHE MPOLECCOB, IPOUCXOASIINX B PEAIBHOCTH;

— KOMIIbIOTEpHU3alusl OOy4YeHHsS ISl WHTCHCHU(UKAIUU U PACHIMPEHUs
BO3MO>KHOCTEHW 00pa30BaTEIBHOIO IPOLECCA;

— UCIOJIb30BAaHUE HATVISIAHBIX CPEACTB: CTEH/BI C KOMILJIEKTOM Y4eOHO-
METOJMYECKOW JMTEepaTypbl, IUIaKaThl IO TEeMaM, HaTypHble oO0Opa3Lpl,
MyJIbTUMEIUMHBIE CUCTEMBI, KapTOTEKa YYeOHbIX BHUACOCIANUIOB H
BUJI€OUIBMOB U TIP.

I[Iporpamma  coctraBieHa B cooTBercTBUM ¢ DenepalibHbIM
roCyJJapCTBEHHBIM 00pa30BaTEIbHBIM CTAHJAPTOM BBICIIETO 00Opa30BaHUS IO
HAIMPABJICHHUIO MTOJTOTOBKHU

22.03.02 METAJIJIYPI'USA (yposens OakanaBpuata) (PI'OC3+) u yueOHbIM
IJJAHOM IO HAMPaBJICHUIO U MPO(ITIO MOATOTOBKH.

AHHOTALMS POrPaAMMBbI IMCUHUIIIHHBI
«MeTajuyprudeckas TenJ0TeXHUKA»


http://www.maik.ru/
http://www.naukaran.ru/
http://www.anticor.ru/

1. lleqn m 322494 AN CIUILTHHBI

Ilenvro MUCTUTIITNHEI SIBISIETCS pacIIMPEHUE HAYYHOTO KPyro3opa B 001acTu
TEXHUYECKUX HayK, Ha 0a3e KOTOphIX OyIymuid CHCIHAIUCT CMOXKET
CaMOCTOSTEIILHO OBJIAJICBaTh BCEM HOBBIM, C Ye€M €My TMPHUICTCS CTOJKHYTHCS B
po¢eCCUOHATILHON JIEATEIBHOCTH.

3aoauu TUCIUTUINHEI:

— O3HAKOMJICHHE CTYACHTOB C OCHOBHBIMH OCOOCHHOCTSMH TEILJIOBOU
paboThl METAIITYPrUYECKUX arperaTos;

— (opMupOoBaHUE 3HAHUN TEXHOJIOTMUYECKUX CXEM OpraHU3allH YCIOBHMA
HarpeBa MeTajuia mnepes o0paboTKoM JaBiIeHHeM U TepMooOpadoTkoit. B obnactu
METaJUTypPTUYECKOT0 MPOU3BOACTBA KyPC OXBATHIBAET KPYT BOIIPOCOB, CBA3AHHBIX C
COKpAIIIEHHEM YJETbHBIX 3aTpaT dHEPrud W MUHUMHU3AIUU BBHIOpPOCA BPEIHBIX
BCIIECTB C TMPOMyKTaMH TopeHus TorumBa. OTAETBbHO YIEIsSeTCs BHHUMAHHE
BOIIPOCAM DHEPTrOCHAOKEHMsI TEIIOBBIX arperaroB ¢ IIEJbI0 ONTHMH3AIUU
MIPOIIECCOB CYKUTAHUS TOTLINBA.

— OCBOGHHE METOJIMK pacueTa METaJUTypTHYECKUX TeUel JJIT HarpeBa Mo
MPOKaTKy W TEPMHYECKYI0 OO0pabOTKy METa/UIONPOAYKIIMM W YMEHHE UX
PAKTUYCCKOTO IPUMEHEHUS K PeaIbHBIM METa/UTyPTHUECKHM arperaram;

— TOJTrOTOBKA CTYJICHTOB K IPOU3BOICTBEHHOM!, MPOEKTHO-
KOHCTPYKTOPCKOM U HCCIIEIOBATEIbCKON JESITEIIbHOCTH B COOTBETCTBUH C
KBAIU(PUKAIIMOHHOW  XapaKTEPUCTHKON OakajiaBpa IO COOTBETCTBYIOLIEMY
HaIpaBJICHUIO.

2. MecTo nucuunianHbl B cTpykrype OIl

JlucuuIInHa OTHOCUTCS K 0a30BOM 4acTH 00s3aTENbHBIX JTUCIUIIIMH OJ0Ka
b.1.

Ee uzyuenue 0asupyercs Ha ClASAYIONIUX UCIUIIIMHAX:

— Maremaruka,

— dusunka,

— Xumus.

JluctiurinHa oGecreuyrnBaeT U3yUYeHUe TUCIUILINH:

— OCHOBBI METOJMKHN HAYYHBIX UCCIICIOBAHUI;

— DKOJIOTHSI COBPEMEHHBIX METALTYPrUYECKUX TPOU3BOICTB.

3HaHMA W TOPAaKTHUYECKHE  HABbIKM,  MOJy4YeHHbIE M3  Kypca
«Mertamnypruueckas TEIIOTEXHUKAY, HCTIONB3YIOTCS PU U3YyUYEHUH €CTECTBEHHO-
HAyYHBIX JUCHUUIUIMH, a TaKKe MPH BBIIOJHEHUH KYpPCOBBIX M BBIMYCKHBIX
KBIM(PUKALMOHHBIX PadoT.



3. TpeGoBanus K pe3yJibTaTaM OCBOCHUS TUCUUILIHMHBI

B pesynbrare u3ydeHus: JUCHUILIMHBL «MeTamnyprudeckas TeIIOTEXHUKa)
CTYJCHTBI JIOJKHBI

3HATh:

— METoAbl M TIPUEMbl IMOUCKAa HEOoOXoaumou uHpopManuu B oOjacTu
METAJUTypTruyd C HCIOJIb30BaHUEM COBPEMEHHBIX JJIEKTPOHHBIX OUOIHMOTEK U
pecypcoB ceTu VIHTepHET; OCHOBHBbIE TOJIOKEHUS HH(POPMATUKH, JAIOIINe
BO3MOXHOCTb MCIOJIB30BaHMS MH(HOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHM
JUISl TIPAKTAYECKOW MOJIIEPKKH TEXHUYECKUX M YIPABICHUECKUX PEIICHUII;
CTPYKTYpY M MEpPCHEKTHBBI Pa3BUTHUS METALUTYPTHUECKOTO IPOU3BOJICTBA;
MPUHLUNBl  ONTUMU3ALUU TEXHOJIOTUYECKUX TMPOLECCOB B  METAJLUIYPruu;
TEXHOJIOTUYECKME  BO3MOXKHOCTM M OCHOBHBIE  OOJACTH  NPUMEHEHUS
COOTBETCTBYIOIIETO METAJITYPrU4€CKOro 000py0BaHUS;
yMeTh:

— KPUTHUYECKHU OLICHUBATH U JIeJIaTh BBIBOJIbI M0 pe3yJibTaTaM UMHUTALIMOHHOTO
MOJIETUPOBaHUsL;, GOPMYJIUPOBATh U peIlIaTh 3aJa4u, TPEOYIOIINE UCIIOIb30BaAHUS
COBPEMEHHBIX BBIYUCIUTEIBHBIX CPEACTB, HWH()POPMAIIMOHHBIX TEXHOJOTUNA H
IpPOrpaMMHOT0 OOECIIeUeHHUsI; KCIO0JIb30BaTh HABBIKM IPOCKTUPOBaHUs 0a3
JaHHBIX TpHU pa3pad0Tke MHPOPMAIMOHHBIX CHUCTEM W B3aUMOJCUCTBYIOIIUX C
HUMHU TPUIOKEHUN; OILIEHUBATh TEXHUYECKOE COCTOSHUE U aHAJIM3UPOBATH
YCIOBHSI M PEKUMBI PabOThl METALTYPrUYECKUX arperatoB; OIICHUBATh
TEXHOJIOTUYECKUE BO3MOKHOCTH METAJIYPTHUECKOTO arperara B 3aBUCUMOCTH OT
WHTEHCUBHOCTU DPEXHUMA €ro padOThI; BBHIMOIHATH TEIJIOTEXHUYECKHUE PaCUeThI,
MPOEKTUPOBATh M KOHCTPYHPOBATH JACTAIM U Y3JIbl METAJLTypPruYeCcKoro
000pyIOBAHUS;

BJIAaJA€Th.
— @HBHKO—M&TGM&TI/I‘-ICCKI/IM arImapaTom JJIA peLICHUA 3ajga4,

BO3ZHMKAIOIIMX B X0/€ NpOo(heCcCHUOHANbHOU AESITeIbHOCTH, OCHOBHBIMU 3TallaMH
IUIAHUPOBAHUSI M MPOBEJAEHUS MMUTALMOHHOTO MOJEIUPOBaHUS, O(QOpMIECHHUEM
OTYETOB M JIOKYMEHTAIlMM IO HAyYHO-UCCIIEIOBATEIbCKON JIEATEIbHOCTH;
OCHOBHBIMHU METOJIaMHU nepepaboTKu UHpOopMaIuy, Kacarolencs
TEXHOJIOTMYECKUX CXEM aBTOMAaTHUYECKOTO pEeryJUpOBaHUS U ONTUMHU3ALUU
METAJUTYPTUYECKUX TPOLECCOB; BOMPOCAMM, CBSI3aHHBIMU C HarpeBoM M|
OXJIAXICHHUEM MeTajlla B TEIUIOBBIX arperarax; OCHOBHBIMM METOJIaMH,
cnocobaMu M CPeACTBAMM  3AIMTHl  IPOU3BOACTBEHHOIO IEpCOHaia |
OKpY’Karollled  Cpelbl OT HEraTUBHOTO  BO3JECUCTBUS  METAJLTyPTrUYECKUX
MIPOLIECCOB; HAaBBIKAMU KPHUTEPUAJIBHOM OLICHKM HOBBIX TEXHOJOTMH U
KOHCTPYKTHUBHBIX OCOOCHHOCTEN TEXHOJIOTUYECKOTO 000PYI0BAHUS.



4. O0beM IMCUUIJIMHBI M BU/IbI Y4eOHOIl padoThI

Cemectp
Buj yyeOHOM padoThI Bcero yacos 6

O01mas Tpy10eMKOCTh 216 (6 3.e.) | 216 (6 3.e.)
AyauTopHbIe 3aHATHS (BCEro) 54 54
B ToMm uncie
JIEKIUU 27 27
IIpakTHYeckue 3aHATHS 27 27
JlabopaTopHble 3aHATHS HET HeT
CamocrosiTeibHasi pabora 162 162
KypcoBasi padora HeT HeT

. HeT
KypcoBoi npoexrt HET
Bua npomMe:KyTo4HOI aTTecTalun 3auer




CrpykTypa U conepxkaHue TUCHUILIUHBI « MeTa/LTyprudeckas TenjJ0TeXHNKa

110 HAIIPaBJICHUIO IIOATOTOBKH

[Tpunoxxenue 1.

22.03.02 MeTastyprus
[Ipoduins: « AHHOBAMM B MeTAJLIyPrum»
(6akamaBpmar)
Buasbi yueOHoi padorhl, .
. Buasl camMocTosSATEILHOM
2| = & BKJII0YASl CAMOCTOSITEJIbHYIO DopMbI
5| 85 & paGoThI
Ne 9| < & padoTy CTy1eHTOB, aTrecTanuu
Paznen s | x¢& CTYJI€HTOB
n/n 5| 2 = U TPYAOEMKOCTH B Yacax
o= &
Pede
J II/C | JIab. | CPC | KCP | K.P. | K.II. | PI'P par K/p 9 3
Tema 1. MexaHuKa :KHAKOCTEH U ra3on.
1.1 OcHoBHEIE TIOHATHA MEXaHUKU U
KUHEMATUKA TEKy4YHux cpea. YpaBHEHHE
HepaspeiBHOCTH. CWIIbI, JEWCTBYIOIIHUE B
JIBIDKYILEUCS HUacaIbHOU JKUAKOCTH.
VYpaBHEHNE TBUKCHHS HICATBHON KHUIKOCTH
(ypaBHeHHe Diinepa).
VYpaBuenue bepnymm nans TpyOku TOKa
1. | uoeansHOM >xkuakoctd. CTaTHKa KUAKOCTEH | 7 1 10 12 54
M Ta30B.
1.2 Iunamuka peanpHOM xuakocTu. [lorepu
JIaBIIEHUST HAa  TPEHWE U  MECTHBIC
CONPOTHUBJICHUSI.  YpaBHEHHE  JIBUXKEHUS
peanbHOM xuakocTH (ypaBHeHue HaBbe-
Crokca). JIBmwkeHHEe Ta30B H  PEKUM
aBJIEHMS B IeYax.
P Tema 2. Tensiorenepamusi.
" | 2.1Tomuea, UCTONIL3yEMBIE B 7 3 10 9 58




MIPOMBIIUICHHBIX TIeYax YepHOM
METaJITypIuH, METOBI CKUraHusl. OCHOBBI
TEOPUU FOPEHUSI.

2.2 Pacuetsl ropenust TormBa. Cxuranue
ra3000pa3HOro 1 KHUJIKOTO TOILJIHBA.

2.3 Tennorenepanus 3a cUeT IEKTPUUECKOU
SHEpIHUH.

2.4 TennoreHepanus 3a CU€T BBITOPAHUS
npUMecel MeTajlla U IMIHUXThI

Tema 3. CrpourteibHble 3JIeMEHTHI H
MexXaHH4YecKoe 000py/0BaHHe Mevei.

3.1 OrzeynopHble MaTepHuabl.
Knaccugukanust u cBoiicTBa OTHEYHMOPHBIX
n3aenuit. Ternnon3oasiuOHHbIE  MaTepHabl,
HCIIOJIb3yEMbIe B MeYEeCTPOCHUH.
CrpouTenbHbIE HIEMEHTHI MeYeH.

3.2 Y1unuzanus Temia yXOoasiuX JbIMOBBIX
ras’oB. TeIIOTEXHUYECKHE OCHOBBI U
CpaBHHUTEJIBbHAS OICHKA PA3IMYHBIX METOIOB
YTHIN3AIUU  TeIUla yXOISAIINX JIBIMOBBIX
ra3oB. TEIJIOYTHUJIN3AIMOHHBIE YCTPOWUCTB
JUISl UX OCYINEeCTBIICHUS. PereHepatuBHbIE U
peKyTnepaTUBHBIC TETIIOOOMEHHHKH.

Hroro 6 17 27 27 162

IIporpammy coctaBuiI 10L., K.T.H. /C.A. T'epripik /

3aB. xadenpoi «MeTamryprus»
JIOII., K.T.H. /A.B. lllynbrun/




[punoxenne 2
K pabodeii mporpamme

MUHHUCTEPCTBO HAYKH U BBICIHIET'O OBPA3OBAHUSI
POCCHUICKOMH ®EJIEPAIINU

denepaibHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00Pa30BaTeIbHOE YUPEKICHUE
BBICIIIETO 00pa30BaHUS
MOCKOBCKHI TTOJTUTEXHUYECKUH YHUBEPCUTET

Hanpasnenue noarorosku: 22.03.02
METAJUTYPTUA OII (mpoduiib):

«MHHOBaIUM B MCTAJLIIYPruun»

dopma 00ydyeHHsI: OUHO-3a0YHAs

Bun npodeccuonansHoit aearensaoctu: (coraacao ®I'OC + BO)

Kadenpa: Meraaayprus

®OH/I OLIEHOYHLIX CPECTB
O JUCIHUIIVIMHE

MeTajypruueckasi TEIJI0TEeXHUKA

Cocrasg: 1. ITacopt (hoHIa OLIEHOYHBIX CPEACTB
2. OnucaHue OLIEHOYHBIX CPE/ICTB:
- T€CTBI JIJIs1 IPOMEXKYTOUYHOI'O U UTOTOBOT'O TECTUPOBAHUS
-BapuaHT OusieTa JUIsl 3a4eTa;
-TiepeueHb OMIJIETOB K 3a4eTY:

- KOHTPOJIbHBIC BOIIPOCHI IJIsI CEMUHAPOB, CO6CC€I[OBaHI/II\/’I.

CocraBurteib

[Hou., x.1.H. I'epupix C.1.

MockBa 2022



Ta6auna 1 — IOKA3ATEJIb YPOBHA COOPMUPOBAHHOCTHU KOMIIETEHIIUIA

[Tpunoxxenue 2

METAJITYPITHUYECKAS TEIVIOTEXHUKA

OI'OC BO 22.03.02 «MeTtasuryprus»

B Mpouecce OCBOCHUA ,HaHHOﬁ AUCHUIUIUHBI CTYACHT Q)OpMpreT U AEMOHCTPUPYET CICAYIOIMNE KOMIIETCHIUN:

1 00IIIEUH)KEHEPHBIC
3HaHUS

€CTECTBEHHOHAYYHBIX U
OOIIeMH)KEHEPHBIX 3HAHUH,
METOJ0B MaTEeMaTHYECKOTO
aHaJIM3a U MOJICTTMPOBAHUS

— MMeeT HABBIKU: PEIICHUS 3a/1a4
npodecCHoHaNBHOM IS TEIbHOCTH,
TIPUMEHSISI METO/TBI
MOJIETUPOBAHUS, MATEMaTHYECKOTO
aHaJIM3a, ECTECTBEHHOHAYYHbIE U
OOIIeHKEHEPHBIE 3HAHUS

KOMIETEHIUN TexHosorus dopma .
CreneHnun ypoBHeil 0CBOECHUSI
IlepeyeHb KOMIIOHEHTOB ¢dopmupoBaHuA | OLEHOYHOTIO .
WHJIEKC | ®OPMYJIMPOBKA KOMIeTeHumii | cpencTBa** KommeTermm

OIIK-1 | CnocoOHocTh pemiath | - 3HAaeT: OCHOBBI HCTOPUH, JIEKIUH, K, ba3oBblii ypoBeHb:

3a/1a4u ¢bunocopum, MaTeMaTHKH, GUINKH, | CAMOCTOSITEIIbHAS YO. — BJIaJIe€T OCHOBHBIMU 3aKOHAMU

npodeccnoHanbHOM XUMHH, UHHOPMALTMOHHO- pabora, (bU3MKY; XUMUHU, MAaTEMaTHKH,

NEeSITELHOCTH, KOMMYHUKAITMOHHBIX TEXHOJIOTUH, | CEeMHHApPCKUE CTPYKTYPOM JIOKaJbHBIX U

MIPUMEHSISI METO/IbI WHXEHEPHOU U KOMIIBIOTEPHOMN 3aHATUA rI100aTbHBIX KOMITBIOTEPHBIX

MOJICIUPOBAHUS, rpaduku; ceTel; MPUHIUMIIAMHU pean3alliy U

MaTeMaTHYeCKOT O — yMeeT: peliaTh CTaHIapTHbHIE (bYHKITMOHUPOBAHUS

aHaJn3a, npodeCCHOHATIBHBIE 3a/1a41 C WH(POPMAITMOHHBIX TEXHOJIOTHA.

€CTECTBEHHOHAY4YHbIE | IPUMEHEHHUEM IloBbIlIEHHBII YPOBEHB:

— BIIQ/ICCT HABBIKAMU PCIICHHUS
3a/1a4 B PO eCCHOHATBHON
obisactu, pa3pabOTKU PIEKTPOHHBIX
JIOKYMEHTOB C IPUMECHEHUEM
CTaH/IAPTHBIX MPOTPAMMHBIX
MaKeTOB MPH PEIICHUN
MaTeMaTHYeCKHUX 3aJlad B CBOCH
00macTH.

**_ CoxkpareHus: opM OLIEHOYHBIX CPEICTB CM. B mpuiioxeHuu 2 k PII.




[Tpunoxxenne A

Hepeqenb OLHCHOYHBIX CPEACTB 110 JUCHUIIJIHHE
«MeTameprnqecxaﬂ TCIJIOTCXHUKA»

HanmeHnoBanue [IpencraBnenue
Ne OIIEHOYHOTO Kparkas xapakrepuctuka OLIEHOYHOTO
OC  |cpencra OLEHOYHOTO  CPEACTBA cpezctBa B POC
CpencTBo KOHTPOJS, OPraHM30BAHHOE Kak
VYcrHbIi crienpajgbHas — Oeceqa  IEJaroruvyeckoro Tecret mo
1. orpoc paboTHHKAa ¢ OOy4aromMMcs Ha TEMBI, TeMam/pasena
(YO) CBSI3aHHBIE C U3YYaeMOU AUCIUILUIMHOM. JUACITHILITHHEL
bunerst nns CpenctBo  NpOBEpPKH  3HAHWHM,  YMEHUM, bunersi.
3a4eTa HaBBIKOB. Mosker Bkirodath  komiuiekc| [llkama onieHuBaHus
2. TEOPETHUECKUX M MPAKTHYECKHUX BOIPOCOB U U TIpolietypa
3a1aHUM. IPUMEHEHHUSI.
3. KOHTpOANbHbIE CpeacTBO KOHTPOJIA, M NPOBEPKU 3HAHUW, [Tepeuenn
BOMNPOCHI OpraHM30BaHHOE KaK cneuuanbHaa becepa KOHTPOJIPHBIX
negarorMyeckoro paboTHMKa ¢ obyyatowmmes BOIIPOCOB
no Nporpamme AUCUMMNANHDI

B kypce nekiuii mpenogaeTcsi MOCTOSSHHO OOHOBIISIEMBIN MaTepual,
3aMMCTBOBAHHBIA M3 Pa3JIMYHBIX HMCTOYHHUKOB — HAY4YHBIX CTaTeW,
MOHOrpauii, U T.II., YTO TMO3BOJSET COYETaTh TEOPETHUECKUI MaTepuain ¢
aKTyaJbHBIMU MPAKTUUECKUMU MPUMEpPaMu, PoOyk1as y CTYJECHTOB HHTEPEC
K YCBOCHHUIO 3HAHUM.

Baxxnyto yacte TeopeTrnueckoi u nmpodecCHuOHANbHON MPAKTHUYECKON
MOATOTOBKM  CTYACHTOB  COCTAaBISIIOT  MOpakTUyeckue 3aHsatus. OHH
HarpaBjieHbl Ha Oojiee TIIyOOKOE€ YCBOCHHE TEOPETUYECKHUX TITOJOKCHUU H
dbopmupoBaHre yIeOHBIX U MTPOPECCUOHATBHBIX MPAKTHYCCKUX YMEHUH.

B TeueHnne cemecTpa OCYIIECTBISIETCA TEKYIIUN KOHTPOJIb OCBOCHUS
JUCHUIUIMHBL B (OpME YCTHOTO OIpoca MO TEMAaTUKE MPEIIIECTBYIOIINX
3aHATHIA.

OuLeHOYHBIE CpENCTBA COCTABISAIOTCS NPENOAABATEIEM CAMOCTOSTEIBHO IPHU
€XKEeroJIHoM OOHOBJIeHHWU OaHka cpeAcTB. KoinuecTBO BapuaHTOB 3aBUCHUT OT
quciia 00y4aroluxcsl.

B mnpouecce oOyueHHs HCHOIB3YIOTCS OLEHOYHBIE CPEJCTBA
pYOEKHOTO KOHTPOJISI YCIIEBAEMOCTH U MMPOMEKYTOYHBIX aTTECTAIIHH, a TAKKe
CIIEAYIOIINE BUBI CAMOCTOSTEILHONU PaOOTHI:

—qTEHUE PEKOMEHIYeMOW IIMTEpaTypbl MpPH TOATOTOBKE K JIEKIMOHHBIM,
HNPAaKTUYECKUM 3aHATHIM;
—pedeparsl, noknaaasl Ha CHTK.




[InanupoBaHne BpeMEHH Ha CAMOCTOSITEIBHYIO pabOTy CTyACHTaM
Jydllle OCYHIECTBISATH HAa BEChb CEMECTP W MpPEAyCMaTpPUBATh PEryJISIPHOE
MOBTOPEHHUE MPOMIEHHOT0 y4eOHOT0 MaTepHaia.
JUis yriayOiaeHHOro M3y4eHUsl PEKOMEHIYETCsl MCIOJIb30BaTh
W3J1aHUS, YKa3aHHBIE B CIIMCKE JOTOIHUTEIBHON JIUTEPATYPHI.

JUig paciimpeHus: 3HaHUM ClelyeT UCIOJIb30BaTh TAK)KE CBEACHMS,
MOJIyuYeHHbIe W3 VIHTEpHET-UCTOYHMKOB Ha COOTBETCTBYIOLIMX CaWTax, a
TaKKe TMPOBOJAUTH IMOUCK B Pa3IMYHBIX CHCTeMaxX, TakuX Kak Yandex,
Rambler, 17| MIOJIb30BATHCS CIEHHATU3UPOBAHHBIMU calTamu,
PEKOMEHAOBAaHHBIMU MPENOJABATENIEM Ha JICKIUOHHBIX 3aHITHUSX.

Kadenpa pacnonaraer 6a30i TeCTOBBIX MaTepUaOB ISl IPOBEICHUS
MIPOMEKYTOUYHBIX U UTOTOBBIX ATTECTAIlMM B paMKaX NUJAKTUYECKHX €IHHUI]
CoJIepKaHMs AUCIUILIIUHBI.

q)OH[[ TECTOBBIX 3aJIaHHi/'I AJI IIPOBCACHUA ITPOMEXKYTOUYHOI'O U

HTOI'OBOI'O KOHTPOJII NPUBCIACH BBINIC B TCKCTC IPOrpaMMbI — pPaA3ICII
6.1.1.

bunemut ona 3auema
—  Ha3HAYCHHE. WCIOJB3YIOTCA JUIA TMPOBEACHUS TIPOMEKYTOUHOM
aTTecTallM Mo Juciuiuinie «HarpeB u HarpeBarenbHbIe YCTPOUCTBAY;
B OWJEeT BKIIOYEHBl BOIPOCH MO TEMATHKE JEKIHU (TeopeTudecKue
BOTMPOCHI) U IO TPAKTUYECKUM 3aHATHUSIM (CEMUHAPhI) — HEOOJIbIITUE 3a/1a4H.
[Tepeuens BonpocoB i 3auera 40 (mpusiaraercs).
PermamenT 3auera: - BpeMs Ha MOATOTOBKY T€3MCOB OTBETOB — 710 20 MHUH;
- CIIOCOO KOHTPOJIS: YCTHBIE OTBETHL

Ouenka «3a4TeH0» — €CIu CTYJIEHT TBEpPJIO 3HAET MPOrpaMMHBIN
Marepuana, IpaMOTHO M 10 CYLIECTBY €ro H3jaraer, He JOIyCKaeT
CYLIECTBEHHBIX HETOYHOCTEN B OTBETAX HA BOIIPOCHI.

Ouenka «He 3auTeH0» — €ClIM CTYJEHT HE 3HAET 3HAUYMUTEIIbHOW YacTH
MIPOrPaMMHOr0 MaTepuana, JOMyCKaeT Cepbe3HbIE OIIUOKHU.



BapuanT Ousera aiid 3auera
MHUHUCTEPCTBO HAYKH U BbICITEI'O OBPA3OBAHMUSI
POCCUUCKOU ®EJEPALIUN
MOCKOBCKHN NOJIMTEXHUYECKUN YHUBEPCUTET
denepalibHOE rOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICILIEr0 0Opa30BaHMs

®dakynpTeT MalIMHOCTPOeHUS, Kadenpa «MeTtauryprum
Jucnunnuza « MeTanayprudeckas TeNmJI0TeXHHKA»

nporpamma 22.03.02 Metamryprust « ITHHOBaliy B METAILITY PTUI
Kypc 3 rpymma , bopma oOyveHus 3a04HAS

BUWJIET Ne 1

1. Pacuersl ropeHusi TOILIMBA.
2. KoHcTpykumsi peKynepaTuBHbIX YCTPOHCTB.
3. Kunaccudukanusi orHeynOpHbIX MaTepHuajIoB.

YTBepxneHo Ha 3aceganuu kKadenpsl 29 nexadpst 2020 r., mpoTokor Ne 4.
3aB. xadeapoit / A.B. lllynerun/

I1. Ilepeyens OUIETOB IS 3a4eTa:

MUHUCTEPCTBO HAYKH U BBICLIETO OBPA30BAHMS
POCCHUIICKOW ®EJEPALIUA

MOCKOBCKHI NOJIUTEXHUYECKUN YHUBEPCUTET
denepallbHOE rOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIEr0 00pa3oBaHus

dakynbTeT MAaIIMHOCTPOCHUS, Kadeapa «MeTamryprusi»

JucunmirHa « MeTamyprudeckas TeIIOTeX HUKa

Oo6pazoBarensHas nporpamma 22.03.02 Meramnyprus. OIl « lHHOBaIMK B METaLTy prim»
Kypc 3, cemectp 6

BMWJIET Ne 1

1. Ypasnenmue Jiisiepa 1151 CTATHKHU ra3oB.
2. Pacuyernl ropeHus TOILIMBA.
3. PereHepaTuBHbIE TeNI000MEHHUKH M UX HCIOJb30BaAHHE B KOHCTPYKIHUSAX MeYeii.

YTBepkIeHO Ha 3aceaanuu kapeapsl 29 nexadbps 2020 r., mpoToko Ne 4

3aB. kadeapoii /A.B. lllynbrun/




MHUHHUCTEPCTBO HAYKHU U BBICIIET'O OBPA30BAHUS
POCCHUMCKOM ®EJIEPAIINN

MOCKOBCKHN NOJIMTEXHUYECKUN YHUBEPCUTET
denepaibHOE rOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE

BBICHICTO 06pa?>OBaHI/I}I
-
@akynbTeT MAaIIMHOCTPOEHUS, Kadenpa «MeTamtyprisn»

Jucnunnrna «Metannyprudeckas TEIIOTEXHUKA
O6pazoBarensHast nporpamma 22.03.02 Meramnyprus. OIl « MlHHOBaMK B METAILTY prim»

Kypc 3, cemectp 6
BIJIET Ne 2

1. OcHOBHbIE MOJI0KEHUS] MEXAaHMKHM KUIAKOCTH U ra3a. JlamuHapHoe u TypOyJieHTHOe
ABUIKEHHe.

2. Bpicumiasi ¥ HU3MIAA TEMJIOTA CTOPAHUS TOILUIMBA.

3. Mera/uinueckue pekyneparopbl. [IpyHumMnbr padoTsl.

YTBepkIeHO Ha 3aceaanuu kadeapol 29 nexadpst 2020 r., mpoTokost Ne 4

3aB. kadenpoii /A.B. lllynerus/

MHUHHUCTEPCTBO HAYKHU U BBICLIIET'O OBPA30BAHUS
POCCHUMCKOM ®EJIEPAIINN

MOCKOBCKHN NOJIMTEXHUYECKUN YHUBEPCUTET
®enepaibHOE rOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE

BBICHICTO 06p330BaHI/ISI
- ______________________________________________________________________________________________________

@akynbTeT MAaIIMHOCTPOEHUS, Kadenpa «MeTamtyprisn»

Jucnunnrna «Mertanmyprudeckas TEIIOTEXHUKA

O6pazoBarensHast nporpamma 22.03.02 Meramnyprus. OIl « MlHHOBaMK B METAILTY prim»
Kypc 3, cemectp 6

BUJIET Ne 3
1. YpaBHeHHe CIVIOIIHOCTH U ero pu3nYecKnii CMBICII.

2. Temneparypa ropeHusi TonjuBa. Biusinme moaorpeBa KOMIIOHEHTOB TOpPEeHHSI Ha
KAJOPUMETPHYECKYIO U 1eliCTBUTE/bLHYI0O TeMIIepaTypy ropeHus.

3. Tenjoyrmjim3auuoHHbIe YCTPOMCTBA U UX BJIMSIHME HA MOKA3aTeJ M padoThl nmevei.

VY1BepxkneHo Ha 3acenaHuy Kadenps! 29 nexkadps 2020 r., mpoTokon Ne 4



3aB. kadeapoit /A,B. Ulynaprun/

MHUHHUCTEPCTBO HAYKHU U BBICIIET'O OBPA30BAHUS
POCCHUHCKOM ®EJIEPAIINN

MOCKOBCKHN NOJIMTEXHUYECKUN YHUBEPCUTET
denepaibHOE rOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE

BBICHICTO 06p8,30BaHI/IH
- ______________________________________________________________________________________________________

@akynbTeT MaIIMHOCTPOEHUS, Kadeapa «MeTamtyprisn»

Jucnunnuna «Mertanmyprudeckas TENIOTEXHUKA

O6pazoBarensHas nporpamma 22.03.02 Meramnyprus. OIl « MlHHOBaMK B METAILTY prim»
Kypc 3, cemectp 6

BUWJIET Ne 4
1. YpaBnenune bepHy/un Ui TPYOKH TOKA H1eaJIbHON KHIKOCTH.
2. CpoiicTBa M NPOU3BOACTBO IAMOTHOI0 OTHEYIOpa.

3. CxeMmbl IBH/KeHHS TEIUIOHOCHTEJICH B peKylepaTopax.

YTBepkIeHO Ha 3aceaanuu kadeapsl 29 nekadpst 2016 r., mpoTokost Ne 4

3aB. kadenpoii / A.B. lllynerus /

MHUHHUCTEPCTBO HAYKHU U BBICIHIET'O OFPA30BAHUS
POCCHUHCKOM ®EJIEPAIINN

MOCKOBCKHN NOJIMTEXHUYECKUN YHUBEPCUTET
denepaibHOE rOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE

BBICHICTO 06p330BaHI/ISI
- ______________________________________________________________________________________________________

@akynbTeT MAaIIMHOCTPOEHUS, Kadenpa «MeTamtyprish»

Jucnunnrna «Metanmyprudeckas TEIIOTEXHUKA

O6pazoBarensHast nporpamma 22.03.02 Meramnyprus. OIl « MlHHOBaMK B METAILTY prim»
Kypc 3, cemectp 6

BUJIET Ne 5
1. YpaBnenne HaBbe-Crokca.
2. CBoiicTBa ¥ MPOM3BOACTBO JUHACOBBIX OTHEYIIOPOB.

3. Omnpepesenune TeMIlepaTypbl ropeHus TOILINBA (kasopumMeTpHYecKas,
AefCTBUTEIbHAS).

YTBepkIeHO Ha 3aceaanuu kadeapol 29 nexadpst 2020 r., mpoTokost Ne 4



3aB. kadeapoii / A.B. lllynerus /

MHUHUCTEPCTBO HAYKH U BBICITEI'O OBPA3OBAHMUSI
POCCUUCKOU ®EJEPALIUN

MOCKOBCKHIA TTOJTUTEXHUYECKUH YHUBEPCUTET
denepabHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTelIbHOE YUPESHKICHUE
BBICIIIETO 00Opa30BaHuUs

dakynbTeT MAIIMHOCTPOCHUS, Kadeapa «MeTamtyprush»

Jucuunnuna «Metammyprudeckas TEIIOTEXHUKa

Oo6pazoBarensHas nporpamma 22.03.02 Meramnyprus. OIl « lHHOBaIMK B METaLTy prim»
Kypc 3, cemectp 6

BUJIET Ne 6
1. Tlorepu naBjeHMs NPU ABUKEHHUH KUIKOCTH MO TPyOaM M KaHaIaM.
2. H3oasiiMOHHBbIE OTHEYNIOPHbIE MAaTEePHUAJIbI.

3. KoHCTpyKIHHM MeTA/UINYEeCKHX PeKyNepaTopoB.

YTBepkIeHO Ha 3acemanuu kadeapsl 29 nexabpst 2016 r., mpoTokosr Ne 4

3aB. kadenpoii / A.B. lllynerus /

MHUHHUCTEPCTBO HAYKHU U BBICLHIETO OFPA30BAHUS
POCCHUMCKOM ®EJIEPAIINN

MOCKOBCKH NOJIMTEXHUYECKUN YHUBEPCUTET
denepalibHOE rOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE

BBICHICTO 06p330BaHI/ISI
- ______________________________________________________________________________________________________

@akynbTeT MAaIIMHOCTPOEHUS, Kadenpa «MeTamtyprish»

Jucnunnuna «Mertanmyprudeckas TENIOTEXHUKA

O6pazoBarensHas nporpamma 22.03.02 Meramnyprus OIl «VIHHOBay B METaJUTy pTU»
Kypc 3, cemectp 6

BUJIET Ne 7
1. Pacyer morepb 1aBJjieHHsl HA TPEHHE W MeCTHbIE CONPOTHBJICHMSA.
2. Knaccupuxanusi OrHeyNnopoB 110 XHMHKO-MHHEPAJTOTHYEeCKOMY COCTaBY.

3. TemnoTexHHYeCKHE OCHOBDI YTuiausanum Teijia IbIMOBBIX I'a30B.

VY1BepxneHo Ha 3acenaHny Kadenps! 29 nexkadps 2016 r., mpoTokon Ne 4



3aB. kadeapoit / A.B. lllynbrus /
MMUHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30BAHMUA

POCCUMCKOM ®EJEPALIMU
MOCKOBCKHI MOJUTEXHUYECKUN YHUBEPCUTET
denepanabHOE rOCYJapCTBEHHOE ABTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIEr0 00Opa30BaHuUs

dakynbTeT MaIIMHOCTPOCHUSI, Kadeapa «MeTamtyprus»

JucnumirHa «MeTamtypriudeckas TEINTOTEXHAKA

Obpa3zoBarenpHas nporpamma 22.03.02 Meramryprus. OIl «/IHHOBaInM B METaJLTY pPTHIDY
Kypc 3, cemectp 6

BUJIET Ne 8
1. IlpuHIHNBI pacyeTa BHICOTHI AIMOBOI TPYObI.
2. PusnyeckKue CBOICTBA OrHEYNOPHBIX MATEPHUAJIOB.

3. OcHoBbl Teopuu ropenusi. {udPpy3uonnoe 1 KHHETHYECKOE TOpPeHMeE.

YTBepkIeHo Ha 3aceganuu kadenpsl 29 nexadps 2016 r., mpoTokor Ne 4
3aB. kadeapoii / A.B. lllynerus /

MUHUCTEPCTBO HAYKH U BBICHIET'O OGPA3OBAHMUSI
POCCHUVICKOM ®EJEPAIIUA

MOCKOBCKH NOJIMTEXHUYECKUN YHUBEPCUTET
denepanabHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa30BaTEIbHOE YUPEIKICHUE
BBICIIIETO 00Opa30BaHuUs

dakynbTeT MAaIIMHOCTPOCHUS, Kadeapa «MeTamtyprisn»

JucunmirHa «MeTaTyprudeckas TeIIoTeX HUKa

Oo6pazoBarensHas nporpamma 22.03.02 Meramnyprus. OIl « lHHOBaIMK B METaLTy prim»
Kypc 3, cemectp 6

BUJIET Ne 9

1. ®opMupoBaHue NOTPAHUYHOIO CJIOS Y IOBEPXHOCTH, 00TEeKaeMOil MOTOKOM KHAKOCTH.
2. Pa0oume cBoiicTBa OrHEYNOpOB.
3. Kepamuueckue U MeTalJIN4ecKHe peKylnepaTuBHbIE yCTPOiicTBA.

YTBepkIeHO Ha 3aceaanuu kapeapsl 29 nexadbps 2020 r., mpoToko Ne 4
3aB. kadeapoii / A.B. lllynerus /




MUHHUCTEPCTBO HAYKH U BBICLIETO OBPA30BAHMS
POCCHUICKO ®EJEPALIMU

MOCKOBCKHI MOJUTEXHUYECKUN YHUBEPCUTET
denepalibHOE rOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIEr0 00Opa30BaHuUs

dakynbTeT MaIIMHOCTPOCHUSI, Kadeapa «MeTamtyprus»

JucnumirHa «MeTamtypriudeckas TEINTOTEXHAKA

Obpa3zoBarenpHas nporpamma 22.03.02 Meramryprus. OIl «/IHHOBaInM B METaJLTY pPTHIDY
Kypc 3, cemectp 6

BUJIET Ne 10

1. JIBM:keHMe KMIAKOCTH /raza mo TpydoamMm um kaHajgaMm. JlaMmuHapHoe W TypOyJieHTHOe
JABHKEHMeE.

2. Tennorenepauusi 3a c4yeT NPeoOpPa30BaHUSl IJIEKTPUYECKON JHEPrud B TeIIOBYIO.
Buabl siekTpoHarpeBaresieii.

3. Koappuuuent mnoJie3Horo aeiictBusi mnedn. Meponpusitusi, CnocoOCTBYKWIIHE €ro
NOBbILIEHUIO.

YTBepxaeHo Ha 3aceqannu kadeaps 29 nexabps 2020 r., mporokon Ne 4

3aB. kadeapoit / A.B. lllynerus /

MUWHHUCTEPCTBO HAYKH Y BBICHIEI'O OBPA3OBAHUSI
POCCHUVICKOM ®EJEPAIIMA

MOCKOBCKHIA TTOJTUTEXHUYECKUH YHUBEPCUTET
denepabHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTelIbHOE YUPESKICHUE
BBICIIIETO 00pa30BaHuUs

@akynbTeT MAaIIMHOCTPOCHUS, Kadeapa «MeTamtyprish»

JucnumirHa «MeTamtypriudeckast TEINIOTEXHAK A

O6pazoBarensHas nporpamma 22.03.02 Meramnyprus. OIl « lHHOBaIMK B METaILTY prim»
Kypc 3, cemectp 6

BUWJIET Ne 11

1. Craruka ra3oB. Pacnpenenenne 1aBjieHus 1o BbICOTE CT0JI0a HEMOABHKHOM KUJTKOCTH.
2. T'a3oropeJsioyHble YCTPOCTBA U MX KJIaccupukanus
3. dusnyeckue u padouue CBOWCTBA OTHEYNOPOB.

VYr1BepxaeHo Ha 3acenanny kKadenpst 29 nexkadps 2020 r., mpoTokon Ne 4

3aB. kadeapoit / A.B. lllynerus /




MUHHUCTEPCTBO HAYKH U BBICLIETO OBPA30BAHMS
POCCHUICKO ®EJEPALIMU

MOCKOBCKHI MOJUTEXHUYECKUN YHUBEPCUTET
denepalibHOE rOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIEr0 00Opa30BaHuUs

dakynbTeT MaIIMHOCTPOCHUSI, Kadeapa «MeTamtyprus»

JucnumirHa «MeTamtypriudeckas TEINTOTEXHAKA

Obpa3zoBarenpHas nporpamma 22.03.02 Meramryprus. OIl «/IHHOBaInM B METaJLTY pPTHIDY
Kypc 3, cemectp 6

BUJIET Ne 12

1. Craruka raszoB. Pacnpenesenne [gaBjieHUs1 MO TJyOMHe CT0J02a HENMOJABUKHOMN
JKMIKOCTH.

2. T'opesiku ¢ mpeABapUTEJIbLHBIM CMeIIEHHEM TOIIMBA M BO3yXa.

3. IlpuHOUNbI pacyera peKynepaTuBHBIX YCTPOMCTB.

VYr1BepxkneHo Ha 3acenanuy kadenpst 29 nexkadps 2020 r., mpotokon Ne 4

3aB. kadeapoit / A.B. lllynbrus /

MHUHUCTEPCTBO HAYKH U BBICIIEI'O OBPA3OBAHMUSI
POCCUUCKOU ®EJEPALIUN

MOCKOBCKHIA TTOJTUTEXHUYECKUH YHUBEPCUTET
denepabHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTelIbHOE YUPESHKICHUE
BBICIIIETO 00Opa30BaHuUs

dakynbTeT MAIIMHOCTPOCHUS, Kadeapa «MeTamtypris»

Jucuunnuna «Metammyprudeckas TEIIOTEXHUKA

O6pazoBarensHas nporpamma 22.03.02 Meramnyprus. OIl « lHHOBaIMK B METaLTy prim»
Kypc 3, cemectp 6

BUJIET Ne 13

1. YpaBHenue bepHy/un UIs1 peajibHOM KMIKOCTH/Ta3a.

Ko>dduumnent pacxoaa Bo3ayxa.

3. Ha kakme mnoka3zarteju padoThl Me4d OKA3bIBAET BJIMSIHME MOJAOIPEeB KOMIIOHEHTOB
ropeHus?

g

YTBepkIeHo Ha 3aceganuu kadenpsl 29 nexadps 2020 r., mpoToko Ne 4

3aB. kadeapoii / A.B. lllynbrus /




MUWHUCTEPCTBO HAYKH Y BBICHIET'O OGPA3OBAHMUSI
POCCHUVICKOM ®EJEPAIIUA

MOCKOBCKHN NOJIMTEXHUYECKUN YHUBEPCUTET
denepanabHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIETO 00Opa30BaHUs

dakynbTeT MAaIIMHOCTPOCHUS, Kadeapa «MeTamtyprisn»

JucunmirHa «MeTaTyprudeckas TeIIoTeX HUKa

Oo6pazoBarensHas nporpamma 22.03.02 Meramnyprus. OIl « lHHOBaMK B METaLTy prim»
Kypc 3, cemectp 6

BUJIET Ne 14

1. IlonsTHe «TpyOKH ToKa». BriBoa ypaBHeHuss BepHy/uin i TPYyOKH TOKAa HAeaIbHOM

JKMJIKOCTH

2. CoBpeMeHHbIe BOJTOKHHUCTHIE OTHEYNOPHbIE MATEPUAJILI M UX UCNOJIb30BaHHE B KJIAJKe
neyen.

3. Kuaaccupuxamus ropesiok. I'opejiku 6e3 nmpeaBapuTeJbLHOr0 CMellleHUs TOILIUBA W
BO3yXa.

YTBepkIeHo Ha 3acemanuu Kaenpsl 29 nexadps 20 r., mpoTokor Ne 4

3aB. kadeapoii / A.B. lllynerus /

«MOCKOBCKHI NOJIUTEXHUYECKHWI YHUBEPCUTET»
POCCHUHCKOM ®EJIEPAIINN

MOCKOBCKHN NOJIMTEXHUYECKUN YHUBEPCUTET
denepaibHOE rOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICILIET0 0Opa30BaHMs

dakynbTeT MAIIMHOCTPOCHUS, Kadeapa «MeTamryprus»

Hucnumuinaa «Metamryprudeckas TEII0TEXHUKa

Oo6pazoBarenpHas nporpamma 22.03.02 Meramnyprus. OIl « MlHHOBaK B METaLTy prim»
Kypc 3, cemectp 6

BUJIET Ne 15
1. IlpuHUMIBI pacyeTa rUAPABIMYECKOI0 CONPOTHBJICHUS ILIMOBOI0 TPAKTA MEYH.

2. Oco0eHHOCTM TrOpeHHMsl JKUAKOro TomiauBa. OmnpenejeHHe COCTaBa M KOJIHYeCTBA
NPOAYKTOB I'OpPeHMsI.

3. Hroabyarble MeTaNINYECKHE PEKyNepaTophbI.

VY1BepxkneHo Ha 3acenaHuy kKadenps! 29 nexkadps 2020 r., mpoTokon Ne 4



3aB. kadeapoit / A.B. lllynbrus /
MMUHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30BAHMUA

POCCUMCKOM ®EJEPALIMU
MOCKOBCKHI MOJUTEXHUYECKUN YHUBEPCUTET
denepanabHOE rOCYJapCTBEHHOE ABTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIEr0 00Opa30BaHuUs

dakynbTeT MaIIMHOCTPOCHUSI, Kadeapa «MeTamtyprus»

JucnumirHa «MeTamtypriudeckas TEINTOTEXHAKA

Obpa3zoBarenpHas nporpamma 22.03.02 Meramryprus. OIl «/IHHOBaInM B METaJLTY pPTHIDY
Kypc 3, cemectp 6

BUJIET Ne 16
1. OcHoOBbBI TeOpHHU rOpeHMsl.

2. @opMupoBaHHE JAMHUHAPHOIO M TYPOYJEHTHOr0 MOTPAHUYHOIO CJOSl HA IJIOCKOM
NMOBEPXHOCTHU NMPHU 00TEKAHUM ee CTPyeil ra3a/;KuJaKoCTH.

3. Kepamuueckue pexkyneparopbl. UX 10CTOMHCTBA U HEIOCTATKH

VYr1BepxneHo Ha 3acenanny kadenpst 29 nekadps 2020 r., mpotokon Ne 4
3aB. xkadeapoit / A.B. lllynerus /

MUHUCTEPCTBO HAYKH H BBICLIETO OBPA30BAHMS
POCCHUIICKO ®EJEPALIUA

MOCKOBCKHI OJIUTEXHUYECKUN YHUBEPCUTET
denepalibHOE rOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIEr0 00pa3oBaHus

dakynbTeT MAaIIMHOCTPOCHUS, Kadeapa «MeTamryprush»

JucunmirHa « MeTauyprudeckas TeIIOTeX HUKa

Oo6pazoBarensHas nporpamma 22.03.02 Meramnyprus. OIl « lHHOBaMK B METaLTy prim»
Kypc 3, cemectp 6

BUJIET Ne 17
1. Temnora cropaHusi TOILIMBA U CIOCOOBI e¢ ONpeaeIeHus.
2. @®opMupoBaHHe NOTPAHUYHOTIO CJI0S1 PH 00TEKAHUM CTPYeil IMJIOCKOCTH.

3. PeFeHepaTI/IBHbIe TENJIO00OMEHHUKH U HX NMPUMCEHEHHUE.

YTBepkIeHO Ha 3aceaanuu kapeapsl 29 nexadbps 2020 r., mpoTokos Ne 4
3aB. kadeapoii / A.B. lllynerus /




MHUHUCTEPCTBO HAYKH U BbICIIEI'O OBPA3OBAHMUSI
POCCHUUCKOU ®PEJEPALIUN
MOCKOBCKHN NOJIMTEXHUYECKUN YHUBEPCUTET
denepaibHOE rOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE

BBICHICTO 06p330BaHI/ISI
- ______________________________________________________________________________________________________

@akynbTeT MAaIIMHOCTPOEHUS, Kadenpa «MeTamtyprisn»

Jucnunnrna «Metannyprudeckas TEIIOTEXHUKA

O6pazoBarensHast nporpamma 22.03.02 Meramnyprus. OIl « MlHHOBaMK B METAILTY prim»
Kypc 3, cemectp 6

BUJIET Ne 18

1. Omnpeaenenue cocTtaBa M KOJMYECTBA NPOAYKTOB ropenusi tomausa. Ilokasare Ha
npumepe.

2. JlaMmuHapHoe 1 TYpOy/JIeHTHOE TeYeHHUe KMIAKOCTell B Tpy0ax U KaHajax.

3. CxeMbl ABH:KEHHS TEIJIOHOCUTEJIe B peKYIepAaTUBHBIX TeNJI000MEeHHUKAX.

YTBepkIeHo Ha 3aceganuu kadenpsl 29 nexadps 2020 r., mpoTtoko Ne 4
3aB. kadenpoii / A.B. lllynerus /

MHUHUCTEPCTBO HAYKH U BBICITEI'O OBPA3OBAHUSI
POCCUUCKOU ®EJEPALIUU

MOCKOBCKH NOJMTEXHUYECKAN YHUBEPCUTET
denepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE yUPEKICHUE
BBICIIEr0 0Opa30BaHuUs

@akynbTeT MAaIIMHOCTPOEHUS, Kadenpa «MeTamtyprisn»

Jucnunnrna «Mertanmyprudeckas TEIIOTEXHUKA

O6pazoBarensHast nporpamma 22.03.02 Meramnyprus. OIl « MlHHOBaMK B METAILTY prim»
Kypc 3, cemectp 6

BUJIET Ne 19

1. Omnpeaenenne KoOJMYeCTBA BO3AyXa, HEOOXOAUMOIO [JIsi NOJHOIO0 TOPeHHs] €XMHHIbI
TomsiuBa. [loka3ars Ha npumepe.

2. Knaccupuxanus ropenok. OcHOBHOM Kkiaaccu@UKaMOHHBIH npusHak. [opeaku ¢
Pa30MKHYTBIM (paKeJIoM

3. Kiaccupukanusi OrHeyNOPHbIX MaTEPHAJIOB.

VY1BepxkneHo Ha 3acenaHuy kKadenps! 29 nexkadps 2020 r., mpoTokon Ne 4

3aB. kadeapoii / A.B. lllynerus /




MHHHUCTEPCTBO HAYKH U BBICIIETO OBPA30BAHUS
POCCHUIHCKOMH ®EJIEPAIINN

MOCKOBCKHI NOJIUTEXHUYECKUN YHUBEPCUTET

denepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPESKICHHIE

BBICIIEr0 00pa3oBaHuUs

dakynbTeT MAaIIMHOCTPOCHUS, Kadeapa «MeTamtyprisn»

JucunmirHa «MeTaTyprudeckas TeIIoTeX HUKa

Oo6pazoBarensHas nporpamma 22.03.02 Meramnyprus. OIl « lHHOBaMK B METaLTy prim»
Kypc 3, cemectp 6

N

BUJIET Ne 20

IMosHoe u HenostHOe ropenue Tomnsa. Kodgduumnenrt pacxoga sosayxa.
YecerpoiicTBa VI COKUTAHUS KUIKOT0 TOMJIMBA. Oco0eHHOCTH UX padoThl.

3. Ot 4ero 3aBHCHT TAra AbIMOBOM TPYObI?

YTBepkIeHO Ha 3acemanuu kadeapsl 29 nexadpst 2020 r., mpoTokost Ne 4

3aB. kadeapoii / A.B. llynerus /

I1. KoHTpoJIbHBIEC BONPOCHI IJISI CECMUHAPOB, co0ece10BaHuil

1. MexaHuKa >KMAKOCTEN U ra3oB:

Pacuer norepp naBieHus pu ABUKEHUU PEAIBHON KUIAKOCTH.

[TpuHLIMIIBI pacyeTa BBICOTHI JHIMOBOI TPYOBI.

VYpaBHEHHE CIUIOIIHOCTH U €ro (PU3NUECKUIl CMBICIT.

VYpaBuenue bepHynnu g TpyOKH TOKa UACaIbHOMN KUAKOCTH.

@opMHpOBaHUE T'MAPOJAMHAMHYECKOTO IIOTPAHUYHOIO CJIOS Ha  TBEpAOU

IMOBCPXHOCTH, 00TeKaeMoii MOTOKOM KHUIKOCTH.

2. Tenuiorenepanus:

TOIIJIMBA.

Pacuetsl ropenus Tommsa.

Beiciias u HU3MmAas TEMI0Ta CropaHys TOILIUBA.

[IpuHIMIIBI pacyeTa cocTaBa U KOJIMYECTBA MPOJLYKTOB T'OPEHNUS TOILIIMBA.

[TonmHoe u HenoHOE roperne Torumea. Koaddument pacxona Bo3ayxa.
Kanopumerpuueckas, TeopeTndeckass M JEHCTBHUTEIbHAs TEMIIEPaTypbl TOPEHHUS

3. Ob0opynoBaHue nevei:

COCTaBy.

OrHeynopHbie MaTepuaibl, HEOOXOANUMBbIE CBOMCTBA U MPOU3BOICTBO.
Knaccudukanuss OrHEYMmOpPHBIX MaTEPHAIOB 10 XHUMHKO-MHUHEPAIOTHIECKOMY

Tennon3onsMOHHBIE MaTEpHAJIbI U UX POJIb B TEIUIOBOM paboTe meuei.



— TemnoytunnzannoHHbIE YCTPONWCTBA, UX KOHCTPYKTUBHBIE PA3HOBUIHOCTH.
— CxeMmbl ABUKEHUS TEIUIOHOCUTENIEH B peKynepaTopax
— PerenepatuBHbIe ycTpoiicTBa, MX 0COOCHHOCTH

Kpurepum oueHku:

IIpy TekymeM KOHTpoOJe 3HAHMH (KOJJIOKBHYMBI, co0ecel0BaHHUsl) CTYyJEHTa II0
cucreMe «3aueT» OLEHUBAIOTCS 3HAHUS U YMEHUS B YCTHBIX U MCbMEHHBIX OTBETAX CTY/IEHTOB
Ha CEeMHMHapax, KOJUIOKBHyMax. [Ipw 3TOM yuuThIBaeTcs: IiIyOMHAa 3HaHUN, WX TOJIHOTA M
BIIaJICHUE HEOOXOJAMMBIMH YMEHHUSIMH (B 0OBEME IOJTHOW MpPOTPaMMBbl); OCO3HAHHOCTh M
CaMOCTOSITENILHOCTh NMPUMEHEHUs 3HAaHUH M CIIOCOOOB yueOHOHM AeATeNbHOCTH, JOTMYHOCTD
U3JI0XKEHUsl MaTepualla, BKIO4Yas O0000LIeHHs, BBIBOJIbI (B COOTBETCTBHU C 3aJJaHHBIM
BOIIPOCOM), COOJTIOZICHHE HOPM JIUTEPATYPHON PEUH.

«3a4eT» OLEHMUBAETCS MO IByXYPOBHEBOM CUCTEME.

«3a4TeH0» — BBINOJHEHBI BCE BUIBI Y4eOHOW padOTHI, MPEAyCMOTPEHHBIE Y4eOHBIM
wiaHoM. CTyJeHT JeMOHCTPHPYET COOTBETCTBUE 3HAHMM, YMEHMH, HABBIKOB NPHUBEIECHHBIM B
TabNMUIIAX IOKa3aTesei, omnepupyer NpPUOOPETEHHBIMU 3HAHUSMH, YMEHHSIMH, HaBBIKAMH,
IPUMEHSET UX B CUTYalUsX MOBBIIIEHHONW CIOXHOCTU. IIpm 3TOM MOryT OBITH AOIYIIECHBI
HE3HAUUTENbHbIE OIIMOKM, HETOYHOCTH, 3aTPyIHEHHS TPH AHAIUTHYECKUX OIeparusix,
NepeHOoce 3HaHUN U YMEHUI Ha HOBBIE, HECTAHJJAPTHBIE CUTYaLUH.

«He 3auyTeH0» — HE BBIIOJHEH OAWH WIM OoJiee BHUIOB Yy4eOHOW paboThI,
IPEIYCMOTPEHHBIX y4eOHbIM IUIaHOM. CTyIeHT JEeMOHCTPUPYET HENOJHOE COOTBETCTBUE
3HAHWM, YyMEHWH, HaBBIKOB MPHUBEJICHHBIM B Ta0IuIax MoOKa3aTeiel, JOMyCKaloTCs
3HAQUUTEJIbHbIE OIIMOKM, TPOSIBISAETCS OTCYTCTBUE 3HAHMM, YMEHMH, HABBIKOB IO psLy
[IOKAa3aTeNel, CTYJAEHT UCIBITHIBAET 3HAUYUTENIBHBIE 3aTPYyIHEHUS MPU ONEPUPOBAHUM 3HAHUAMHU
Y YMEHMSIMHU IIPU UX IIEPEHOCE Ha HOBbIE CUTYALUH.
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