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1. Ileau 1 3a1a4n 0CBOEHHUSI IUCIHUILINHBI

K ocHOBHOII menm OCBOEGHHA JUCUMIUIMHBI «MeTtamiypruueckas
TEIUIOTEXHUKa» CJIEyeT OTHECTHU PacIIUPEHNE HAYYHOTO Kpyro3opa 1 3pyIuliiU B
o0JacTh TEXHUYECKUX HAyK, Ha 0a3e KOTOPBIX OyAyIIMH CIEHUATUCT CMOKET
CaMOCTOSITEJIbHO OBJA/IEBATh BCEM HOBBIM, C YEM €My IMPUAETCS CTOJIKHYThCS B
po(hecCUOHATIBHOM e TENbHOCTH.

— OcHOBHBIE 3a/1a4YM OCBOCHHUS JUCIHHUIUIMHBI «MeTamtyprudeckas
TEIUIOTEXHUKA CIIETYIOIINE:

— O3HAaKOMJICHHE CTYJEHTOB C OCHOBHBIMHU MPOIIECCAMHM HarpeBa Mepen
IUTaCTUYECKON nedopMaliueit 1 TepMHUIecKoi 00paboTKOM MeTaa,

— (GopMUpOBaHHUE 3HAHUI TEXHOJIOTMUYECKHUX CXEM IPOU3BOJCTBA YEPHBIX
MeTaJlIoB. B 005acTu MeTauIypruyeckoro mpou3BOACTBA KypC OXBAaThIBAE€T KPYT
BOIPOCOB, CBSI3aHHBIX C KadeCTBOM METAUIONpOAYyKUMH. PaccmarpuBarorcs
BOIPOCHl KaYECTBEHHOI'O0 HarpeBa MeTajuia nepen oOpabOTKON NaBiIEHHUEM U C
LEIbI0 TepMHUECKOW 00paboTKH. OTHENbHO YJENSeTCs BHUMAaHUE HOBOMY
o00opy/1oBaHUIO (CHUCTEME OTOIUICHUS TMeueil), oOecrneunBaromeMy OBICTPhIM U
pPaBHOMEPHBI HArpeB METAJUIONPOIYKIIMH M TMPOU3BOJIUTCS CpPaBHEHHE €ro ¢
000pyI0BaHUEM, U3BECTHBIM B METAILITYPTUH;

— OCBOGHHE METOJMK pacyeTa HarpeBa METAIONPOIYKIUU CIOXKHOU
(GOpMBbI U YMEHUE UX MPAKTUYECKOTO MPUMEHEHUS K pealbHbIM METAJUTYPTUYECKUM
nporeccam;

— TOJArOTOBKa CTYZCHTOB K  IPOU3BOJCTBEHHOMH, POEKTHO-
KOHCTPYKTOPCKOH ¥ HCCJIEIOBATEIIbCKONW JIEATETbHOCTH B COOTBETCTBHH C
KBaTM(DMKAIIMOHHOW XapaKTePUCTUKON OaKkanaBpa Mo JaHHOMY HamlpaBlICHUIO.

2. Mecto nucuuiuinHbl B cTpykrype OOII 6akanaBpuara

Hucuumiaa «MeTautypruyeckasl TEMJIOTEXHHKa» OTHOCUTCS K YHUCITY
npodeccuoHaNbHBIX  yueOHblx  aucuumiuH  vactd  (B.1.1)  ocHoBHOIA
o0Opa3oBaTeILHOM MPOTrpaMMbl OakaiaBpHuara.

Hucunminaa  «Metaiutyprudeckass — TEIUIOTEXHUKA»  B3aMMOCBs3aHA
JIOTUYECKU U COJIEPKATEITbHO-METOJUYECKH CO CIEAYIOIMMMHU JAUCHUIUIMHAMU U
npaktukamu OOIT:

—  XwuMmus,

— bes3omnacHOCTE XU3HENEATEILHOCTH,

— Mertamutypruueckue TEXHOIOTHH,

— ®usuka

— Tennodusuka

— Harpes u HarpeBaTebHbIE YCTPONCTBA,

— DKOJIOTUSI COBPEMEHHBIX METAJTYPIrUY€CKUX MPOU3BOJICTB,;
— MeTtoabl KOHTPOJISI KAYECTBOM B METAJLITYPIHH.



3. [lepevyenb MJIaHMPYEMBbIX Pe3yJIbTATOB 00yUeHHs M0 TUCHUILINHE
(MoyJI10), COOTHECEHHBbIE ¢ TNIAHUPYEMBIMH Pe3yJIbTATAMM
0CBOEHHsI 00pa30BaTeIbHOM MPOrPaMMbI

B pesynbrare OCBOEHUS JTUCHUIUIMHBI (MOAyNds) y oOydarouiuxcs
bopMHpYIOTCA  CIIEAYIONIME KOMIIETEHIIMM MW JOJDKHBI  OBITh  JIOCTUTHYTHI
CJIeIyIOUIUE Pe3yJbTaThl OOyUYeHHsI Kak dTan (OPMHUPOBAHUSI COOTBETCTBYIOUIUX

KOMIIETEHIIUN:

B pesyabrate  ocBOeHust

3a/1a4u MPOQeCCUOHATBHOM
JEATSIbHOCTH, IIPHMCHSISI
METO/IbI MOJICTTUPOBAHUS,
MaTeMaTHIeCKOTr0 aHaJIH3a,
€CTECTBCHHOHAYYHBIC U
OO0IIenH)KEHEPHBIEC 3HAHUS

Kon o0pa3oBaTeJIbHOMH IlepeyeHb MJIAHHPYEMBIX Pe3YJIbTATOB
KOMIIETEHIIMH | MPOrpaMMbl  00yYarommiics 00y4eHHM MO0 JMCHUTUINHE
HA0JIKeH 00/1a1aTh
OIIK-1 Cnoco0HOCTBIO peniath 3HaeT: OCHOBBI UCTOPUH, prTocouH,

MaTeMaTHKH, (PU3UKH, XUMUH,
UH(POPMALMOHHO-KOMMYHUKAITUOHHBIX
TEXHOJIOTUH, UH)XEHEPHOW U KOMITBIOTEPHOM
rpadukH.

— ¥YMeeT: peliath TUIOBbIE U CTaHIapPTHBIE
npodeccuoHaIbHBIE 3a/1a41 C TPUMEHEHHUEM

€CTECTBEHHOHAYYHbIX U OOLIEHHKEHEPHBIX
3HaHUN, METOJJOB MAaTEMaTUYECKOI0 aHAIN3a
¥ MOJIETIMPOBAHUS.

— MmeeT HaBBIKM: pELICHUS 3a/1a4,
OTHOCALINXCS K Mpo(hecCHOHaNbHOM
JeSITENIbHOCTH, TPUMEHSISI METO/IbI
MOJIEIIMPOBaHUS, MATEMaTHYECKOTO
aHalIN3a, €CTECTBEHHOHAYYHBIE U
oO0IIenHXEeHEPHbIE 3HAHUS.

4. CTpyKTYypa U COAepKaAHUE TUCHUIIINHBI

OO61mas TpyA0€MKOCTh JUCITUTIIMHBI COCTABIISICT 6 3a4eTHBIX AMHMII, T.€. 216
aKaJeMU4YecKnx 4acoB (n3 HuX 162 yacoB — camocTosiTenbHas paboTa CTy/ICHTOB),
B TOM YHCIE JIGKIMU —2/ 4Yac, MpaKkTUYeCKHe 3aHsATus (cemuHapnl) — 27 dHac.
Cmpyxkmypa u cooepoicanue oucyuniunsl « Metamryprudaeckasi TEIUIOTEXHUKA) 1O
cpoxkam u eudam pabomol npusedennl 6 Ilpunoscenuu 1.

Conep:xanue pa3aesoB JUCUUIINHbBI

Tema 1. MexaHHKa ;KHAKOCTEH U ra3oB.

OcCHOBHbIE TIOHSITUS MEXAHUKU W KUHEMAaTHUKH TEKy4YUX Cpell. YpaBHEHHUE
HEpa3pbIBHOCTH (CIUIOMIHOCTH). CHIIbI, TEHCTBYIOIIME B JIBUXKYILEHUCS MCaTbHON
KUJKOCTH. YpaBHEHHE ABWKEHUS WUICATBHON XUIKOCTH (ypaBHEHUE Ouiepa).
VYpasuenue bepaymm s TpyOku Toka uaeanbHOM xxuakoct. CTaTUKa JKUJIKOCTEH
Y ra3oB. JlmHaMuka peanpHOU XKUAKOCTH. [loTepu naBiieHUsI HA TPEHUE U MECTHBIE
CONPOTHUBJIECHUS. YPaBHEHUE JIBMXKECHHS PEAIbHOW >KUJKOCTU (ypaBHeHue HaBbe-



Crokca). DeMeHTbl TEOPUH TMAPOJMHAMUYECKOT0 MOTPAHUYHOrO ¢i104. J[BHKeHe
ra3oB U PEKUM JaBJICHUS B [I€YaXx.

Tema 2. Tensiorenepanusi.

["a30BbI€ TOIINBA, UCIIOJIB3YEMBIE B IPOMBILIJIEHHBIX [1€YaX 3aBOJIOB YEPHOMI
MeTautypruu. Beibop TomimBa u MeTo0B ero ckuranusi. OCHOBBI TEOPUU FOPEHUS.
Pacuetsl ropenus TormBa. CKuraHue ;KUAKOro TorrBa. Terorenepanus 3a cuer
IEKTPUUECKOW  JHEepruu.  Termmodu3uveckue  OCHOBBI  MPEeoOpa3oBaHUS
ANEKTPUYECKON HHEPrud B TEIUIOBYHO. TeIUIOreHepanus 3a CYET BbITOPAHHUS
MIPUMECEU METaJJIa U IINXTHI.

Tema 3. CrpourejbHbIC 3JIEMEHTbl U MeXaHH4YeCKOe 000pyIOBaHHE
neyei.

OrueynopHble Matepuainbl. Kiaccudukanus U CBOICTBAa OrHEYNOPHBIX
uznesnii.  M3rorosieHne  OrHeynopoB.  TeIUIOM3OJSIUMOHHBIE  MaTEpUalbl,
UCIIOJIb3YEMBbIE B IIEYECTPOCHUMU. BosiokHucTeie OTHEYIIOpHBIE U
TEIJION30JIALMOHHbBIE MaTepuasibl. CTPOUTENBHBIE 3JIEMEHTHI NedYeil. ApodHbIe U
IIOZIBECHBIE CBOJIBI.

Yrunusanuys Teria yXoasIuX IbIMOBBIX [a30B.

TennoTeXHu4ecKue OCHOBBI U CPABHUTEbHAS OLIEHKA PA3JINYHBIX METO/IOB
YTUIM3ALUN TeIUla YXOIAIIMX JABIMOBBIX Tra30B. MeTOIbl yTWIM3alHMHM TEIUIA U
XapaKTEPUCTHKA  TEIUVIOOOMEHHBIX  YCTPOWCTB  JJII HMX  OCYLIECTBIIECHUS.
PerenepaTtuBHBIE U peKylepaTUBHbIE TEINIOOOMEHHUKHU

5. O0pa3oBaresibHbIE TEXHOJIOTUU

Meroanka IIPEIOIaBaHUs JUCLUILIMHBI «Mertaiuryprudeckas
TEIUIOTEXHUKA» W pealln3alusi KOMIIETEHTHOCTHOTO IOJAXOJA B M3JIOKEHUU H
BOCHPUATHHU MaTepuasa NpeayCMaTpUBAET UCIIOJIb30BAHUE CIEAYOIINX aKTUBHBIX
Y UHTEPAKTUBHBIX (HOPM MPOBEJIEHUS TPYIIOBBIX, MHIUBUAYAIbHBIX, ayIUTOPHBIX
3aHIATHI B COYETAHWUU C BHEAYJIUTOPHOW pabOTON ¢ 1enbio (HOPMUPOBAHHS U
pa3BUTHS MPO(HECCUOHATBFHBIX HABBIKOB 00YYaIONTUXCS:

— YTEHHE JICKUUW U MPOBEICHUE CEMHUHAPCKUX 3aHATHH COMPOBOXKIAETCA
[I0Ka30M MYJIbTUMEIUMHBIX JIEKIUNA C ITOMOIIBI KOMIIBIOTEPHON U IIPOEKTOPHOU
TEXHUKHU U WUTKOCTPUPYETCS HATJISIAHBIMU TTOCOOUSIMU;

— 00Cy)KJeHue IpOUJIEHHOT0 MaTepralia Ha CEMUHAPCKUX 3aHATHSIX;

—  HCIOJIb30BAaHUE WHTEPAKTUBHBIX (OPM TEKYIIEro KOHTPOJS B (dopme
ayJAUTOPHOTO U BHEAYUTOPHOTO UHTEPHET-TECTUPOBAHUS;

— OpraHu3alys ¥ MPOBEICHUE TEKYUIEro KOHTPOJS 3HAHWH CTYIEHTOB B
dbopme TecTUPOBAHUS U TPOMEKYTOUHBIX 3a4€TOB.

VYnenpHBI BEC 3aHATUH, TMPOBOJAMMBIX B HMHTEPAKTHUBHBIX (opmax,
OTpeJieieH TJABHOW IeNbI0  00pa30BaTeIbHOM IMPOTrpaMMbl, OCOOCHHOCTHIO
KOHTHHTEHTa O0Yy4YaroIMXCS U COJEpKaHUEM JUCIUILUIMHBI «MeTtammyprudeckas
TEIJIOTEXHUKA» W B IEJIOM M0 JWCIHUIUIMHE cocTaBisier okono 30% BpemeHu
ayAUTOPHBIX 3aHSATUU.



3aHATHA JEKUUMOHHOTO THma cocTaBisitioT 90% ot o0bema ayAUTOPHBIX
3aHATUH.

B kypce nekumii npenopaercs TNOCTOSIHHO OOHOBIISIEMBIM MaTepual,
3aMMCTBOBAaHHBIA W3 Pa3JIMYHBIX MCTOYHMKOB — HAY4YHBIX CTaTed, MOHOrpadui,
UHTEPHET - CAalTOB U T.JA., YTO IO3BOJISIET OCBEILATh MOCIEAHUE JOCTHKEHUS B
METAJITypTUH, a UMEHHO, B 00J1aCTH TETNIOPU3UKU U TEIJIOIHEPTreTUKHU, TPOOYX1ast
y CTY/ICHTOB UHTEPEC K YCBOCHUIO 3HAHUH.

BaxHyio 4acTh TEOpEeTHYECKOW U MPOPECCHOHANBHON MPAKTUYECKOU
MOJATOTOBKHU CTYJEHTOB COCTAaBIISIIOT MpaKTUYecKHe 3aHsATUs. OHU HaIllpaBJEHbI Ha
Oonee rIybOKOe yCBOGHUE TEOPETHUECKUX TOJOKEHUN 1 (OPMUPOBAHUE YUCOHBIX
U IpOeCCUOHATBHBIX MPAKTUIECKUX YMEHHIA.

B TeueHune ceMmecTpa OCYHIECTBISETCS TEKYUIMH KOHTPOJb YCBOEHUS
MaTepuana no M3y4yaeMod JUCHUIUIMHE B (POpME YCTHOrO Oompoca Mo TeMaTHKE
IIPEAMIECTBYIOIINX 3aHATHHN.

6. OueHovHbIE CpeCcTBA /51 TEKYIIEro KOHTPOJISA yCIeBaeMOCTH,
NMPOMeKYTOUYHOM aTTeCTALMHU 10 UTOTaM OCBOEHUS TUCIUNIMHBI
U yueOHO-MeToAnUYecKoe odecnevyeHue caMoCTOATEIbHOI padoThl CTYIeHTOB

TexHuyeckue cCpeacTBa OCBOCHUSI NUCIUIUIMHBI BKJIIOYAIOT AJIEKTPOHHBIN
O0aHK JaHHBIX — (DOTO- U BUJEOMATEPUATIOB (TJIAKATOB, CXEM, YEPTEXKEI ) OCHOBHBIX
TEXHOJOTUYECKUX  MPOLECCOB M  MEYHOr0  Tapka, HCMOJb3yeMOro B
METAJLTypru4eCcKoM MPOU3BOJICTBE.

B mporecce oOydeHuss HMCHOJNB3YIOTCS CIEIYIOMIUE OIEHOYHBbIE (HOPMBI
CaMOCTOATENbHON PabOThl CTYJIEHTOB — OLIEHOYHBIE CPEJCTBA TEKYILIEr0 KOHTPOJIS
YCIIEBAEMOCTH U MTPOMEKYTOUHBIX aTTECTAIINN

— 4YTEHUE PEKOMEHIYEMOU JIUTepaTypbl IPHU MOJATOTOBKE K JIEKIIMOHHBIM,
MPAKTUYECKUM U CAMOCTOSITEIbHBIM (KOHTPOJIBHBIM) 33/ TaHHSIM.

6.1 OueHo4uHbIe CPeACTBA VIS TEKYIIEr0 KOHTPOJISl yCIIeBAeMOCTH,
MPOMEKYTOYHOM ATTECTAUMH M0 UTOTaM OCBOCHUS IMCHUIIMHBI
U Y4e0HO-MeTOouYeCcCKoe o0ecneyeHne CaMOCTOSITeIbHO padoThl CTY/IEHTOB

B mnpouecce o0yueHHs HMCHOJB3YIOTCS CIEAYIOIIME OLICHOYHBbIE (HOPMBI
CaMOCTOSITEJIbHOM pa0OThl CTYJACHTOB: OLICHOYHBIC CPEJICTBA TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH Y MPOMEKYTOUHBIX aTTECTALMN HAPSy C YTCHUEM PEKOMEHYEeMOM
JUTEPaTypbl NMPU MOJATOTOBKE K JIEKITMOHHBIM, TPAKTUUECKUM U CAMOCTOSITEIIbHBIM
(KOHTPOJIBHBIM ) 3aJaHUSIM.

6.1.1 ®oHAa OLIEHOYHBIX CPEACTB /I MPOBeIeHNs IPOMEKYTOYHOI
arrecTauMy 00y4YAOUIUXCS M0 JUCHUILIHHE (MOAYJII0)



TecThl IO TEME 1:

1. UYemy paBHO aTmMochepHOE JaBlI€HHE IPU HOPMAJIbHBIX YCIOBUAX

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

2. Maccy KHIKOCTH B €IMHHIIC 00beMa HA3bIBAIOT

a) BecoM; 0) yJIeJIbHBIM BECOM; B) YAEIbHOMN MNIOTHOCTHIO; T) TNIOTHOCTHIO.

3. Kunematnueckuii ko3 PuImeHT BI3KOCTH 0003HaUaeTcss OyKBOH
a) ; 6) v; B) B; 1) M.
4. YpaBHEHHE HEPa3pbIBHOCTH MPHU YCIOBUY MTOCTOSHCTBA TUIOTHOCTH HMEET BU]T

a) wi-fo=wp-fi=const; 6) w1-fi=w.-f,=const; B) wi/f1=wo/fr=const; r) wi-wo=f;-f,=const.

5. Kaxkoii hopmynoii BeIpaskaeTcst JUHAMUYECKOE JTaBJICHNE B ypaBHeHUN bepHymmn
a) pgz; 6) pw?/2; B) P; 1) gh.
6. UeMy paBHa INIOTHOCTh ABIMOBBIX Ia30oB Ipu Temueparype 300°C, ecinu npu HOpMabHbBIX
yCIoBUsAX OHa cocTapuseT 1,25 kr/m>?
a) 0,8; 6) 0,595; B) 1,033; 1) 1,30.
7. KakoB npouiib CKOpOCTH JaMHUHAPHO JIBUXKYLIETOCS MOTOKA?
a) TparelenJanbHbli; 0) napadoJuvecKuii; B) MPSAMOYTOIbHBIN; I') THIIEPOOTHUECKUH.

8. UeMy paBHa MIIOTHOCTH BO3ayxa npu Temmepatype —30°C, eciau mpu HOPMAIbHBIX YCIOBUSIX
oHa cocrapiser 1,29 kr/m>? a) 0,9; 6) 1,449; B) 1,148; 1) 1,18.

9. OT yero 3aBUCAT OTEPU SHEPTUU JBUKYIIEHCS KUAKOCTbIO? OT
a) TETIONPOBOAHOCTH; 0) BA3KOCTH; B) CKOPOCTH JIBUKEHHUS; ') HAPABJICHUS IBUKECHHUS.

10. B xakom ciyyae mpu OTKPBITHH 3arpy309HOT0 OKHA TI€YX U3 HEro BEIOWBAIOTCS JBIMOBBIC
rassl?

a) aBJICHHE Ha ypOBHE MOPOra MeYu MeHbIle aTMoc(hepHoro;

0) naBiieHHE YPOBHE MOPOra Meyu paBHO aTMOCHEPHOMY;

B) JIaBJICHUE YPOBHE MOPOTa Meur OOJBIIe aTMOC(EPHOTO; T) Ta3bl HE BRIOUBAIOTCHS.

TecTsl MO TEME 2:

1. TeruoTa cropaHus TOIIMBA 3TO:

a) TeIIoTa, pacXxojyeMasl Ha MOJrOTOBKY FOPIOYMX BELIECTB K TOPEHHUI0; 0) TerioTa, uaylas Ha
HarpeBaHue MPOAYKTOB CTOPAHHUs; B) KOJIMUYECTBO TEILIA, BBIAEIAEMOE TP IIOJTHOM CTOPaHHUH
BEIIECTBAa U OTHECEHHOE K €UHHIIE MAaCcChl UM 00beMa roploYero BellecTBa; I') CymMmma
TEIUIOBBIX 3()()EKTOB peaKifii TOPEHUsI KOMIIOHEHTOB TOTLIIMBA.

2. B Kakux eqUHMLAX U3MEPSETCs TEeIUIOTa CropaHus ra3000pa3Horo TOIMBa



a) xJIx/ (M3-K); 6) kJIx/ m>; B) kr-m/ (M3); 1) kJIx/ (k- K)

3. KoaddumueHT pacxoaa Bo3ayxa 3To

a) KOJMYECTBO BO3/yXa, HAYIIEE HAa TOPEHHE OOIIEro KOJINYeCTBa TOIUINBA; 0) KOJUYECTBO
BO3/TyXa, Uymiee Ha ropenue 1 kr umu 1 Mronnusa;

B) OTHOIIICHHE TEOPETUUECKH HEOOXOJMMOT0 KOJHUUECTBA BO3yXa JJIs MOJHOIO CKUTaHUS
CIIMHUIIBI TOIUIMBA K JICHCTBUTEIBHOMY; T') OTHOIICHHE JACHCTBUTEIBHO MOaBaEMOT0 B TOPEIIKY
KOJIMYECTBA BO3/yXa ISl CKMTAHUsS CIUHUIBI TOTUTUBA K TEOPETHYSCKA HEOOXOAUMOMY.

4. Kak onpezensercs: KalopuMeTpruieckasi TeMiieparypa ropeHus TorInBa?

pP_ p pP_ _ p_ +
a) t:QH Q;mcc; 6) t= Qy : B) tzQH Q;mcc QHOT; F) t:QH Q;mcc Qsx3
/:[bIM'C ,abIM'C V,abIM'C VAbIM.C

5. Uro ompenensercs JuHa (pakena ra30ropeioqHoro ycrponcraa’?
a) MMPOU3BOIUTEIIFHOCTHIO TOPEIIKH; 0) BHIOM TOIUIHBA; B) CIIOCOOOM CMEIICHHS TOTUINBA C
OKHUCIJIMTEJIEM; T') IaBIICHUEM TOIUIMBA MEPE FTOPEIKOM.

6. OcHOBHOH KJIacCU(PHUKAIIMOHHBIN MPU3HAK TOPEIOK ITO
a) croco0 CMEeNIeHUs TOIUIMBA C BO3LyX0M; 0) AaBJICHHE ra3a U BO3/yXa Mepel TOPEIKO;
B) TEIJIOTA CTOPaHUs MOJaBaeMOI0 TOIIMBA; B) TEILIONPON3BOAUTEIHLHOCTb.

7. KakoBul npeacibl UBMCHCHHA KOS(I)(l)I/IHI/IeHTa pacxoaa Bo3ayXxa AJid MHKCKIIHUOHHBIX I'OPEJIOK
ayn=11-12;6)n=1,02-1.05;8)n=1,15—-1.25; 1) n=1,4 - 1.5,

8. KaxoBbI npenensl n3sMeHeHus Ko (UIMeHTa pacxoia Bo3ayxa Uisl IBYXIPOBOIHBIX TOPEIIOK
TUNA «TpyOa B TpyOe»:

ayn=1,1-12;6)n=1,02—1.05+; B)n=1,15-1.25;r)n=1,4—15.

9. KakoBnl npeaciibl U3AMCHCHUA KOI)(b(I)I/IHI/IeHTa pacxola Bo3ayxa Ijid paaualluOHHBIX pr6
ayn=11-12;6)n=1,02-1.05;8)n=12— 125+ r)n=1,4 - 1.5.

10. Yto siBnsieTCss OCHOBHOM COCTABJISIIOIIEH MPUPOIHBIX Ta30B?
a) OKcuJ yriepoja; 0) MeTaH; B) BOAOPO/; T) IPOMaH.

11. Kak BinusieT mogorpes Bo3lyxa rOpeHHs Ha KaJJOPUMETPUUECKYIO TEMIIEPATypy TOpeHUsI?

a) He BiMseT; 0) MOHMXKAET TEMIIEPATypy; B) MOBBIIIAET TEMIIEPATYypy; I') CHayaa
MOBBILIAET, 3aTEM IIOHUKAET.

TecThl IO TEME 3

1. TennousonsunoHHble MaTepuarnsl obnagatoT:
a) BBICOKOM TUIOTHOCTBIO; 0) HIU3KOM MOPHCTOCTHIO; B) BEICOKOM MIPOYHOCTHIO; T') BBICOKOM
MOPHUCTOCTHIO M HU3KUM KO3()(DUIIMEHTOM TETJIONPOBOJHOCTH

2. Conepxanne Al,03 B 1IIaMOTHOM OTHEYIIOPE
a) 6omee 60%; 6) ve menee 28%:; B) ot 45 10 75%; 1) Gonee 75%

3. Jlo xako# TeMIiepaTypbl MOXHO IPUMEHSATh acOECT B KAY€CTBE M30JISIIIMOHHOTO MaTepuaia?
a) o 200°C; 6) mo 750°C; B) mo 500°C; r) mo 400°C

4. I'me mpaBMIIbHO yKa3aHbl (U3UUYECKUE CBOHCTBA OTHEYIIOPOB



a) TEMJI0EMKOCTh, INIOTHOCTh, OTHEYOPHOCTh; 0) 3J€KTPOIPOBOAHOCTh, TEPMOCTOUKOCTb,
MOPHUCTOCTD; B) OTHEYIIOPHOCTh, TEPMOCTORKOCTb, COIIPOTHBIICHHE Je(POpPMAIIUH 1101 HAarpy3KOii;
I') TEMJIONPOBOIHOCTD, MJIOTHOCTh, TEINIOEMKOCTb.

5. YTunuzauus Tersa AbIMOBbIX Fa30B:
a) yJIy4IIaeT TEIJIOBYIO paldoTy redeii: 0) CHIKaeT pacXoj TOTUINBA;
B) COKpalIaeT BpeMs HarpeBa; I') YMEHBIIIAET HEITPOU3BOIUTEIbHBIE TPOCTOH.

6. Uto momorpeBaroT B peKymneparopax?
a) TOTUTMBOBO3IYIIHYIO CMECh: 0) BEICOKOKAJIOPHITHOE TOTUIHBO
B) BO3/1yX U HU3KOKaJOPHUITHbIE TOIUIMBA; I') TOJIBKO BO3IYX.

7. Eciu B Termi000MEHHOM arnapate J1Ba TEIUIOHOCUTENS TEKYT MapajuieIbHO APYT APYTY B
OJIHOM HAaIIPaBJICHUH, TO TaKasi CXEMa JBUKCHUs HA3bIBACTC:

a) MPSIMOTOKOM; 0) IIEPEKPECTHBIM TOKOM; B) TPOTUBOTOKOM; T) MHOTOKPATHBIM MIEPEKPECTHBIM
TOKOM.

8. [Touemy He MOAOIPEBAIOT TOIIMBO B UTOJIBYATHIX peKyIepaTopax?
a) He obecrieunBaeTcs He0OX0UMast TeMIIepaTypa IMoA0rpeBa; 0) HU3Kas Ta30IIOTHOCTh
peKymeparopa; B) HeBO3MOKHOCTh 00€CIIEUUTh MOCTOSIHCTBO TEMIIEpaTyphl HArpeBa;
T') U3-32 KOHCTPYKTUBHBIX OCOOCHHOCTEH 3TOTO THIIA YCTPOUCTBA.

9. B kakoMm ciydae mpu pacuere peKynepaTropa MOYKHO MPEHeOpeUb TEIIOBBIM COITPOTHUBICHHEM
CTEeHKHU?
a) €CIM CTEHKA BBITIOJIHEHA U3 KepaMHKH; 0) €Clii MeTaJUTHYeCcKasi CTeHKa 00J1aJjaeT BEICOKHM

K03(PUINEHTOM TEIUIONPOBOJHOCTH M MaJIOH TOJIIMHOM; B) ecii Masio Olg : T) ecim Maino Ol

10. Korna nenecoobpa3Ho MpUMEHEHUE paJHalMOHHBIX PEKYIepaTopoB?
a) npu Harpese Bo3ayxa 70 300 -350°C; 6) npu HarpeBe KOMIOHEHTOB ropenus 10 250 -
300°C; B) nmpu Temmneparype I6IMOBBIX Ta30B He Huxe 800 - 900°C; r) mpu TemriepaType
JIIBIMOBBIX Ta30B HIKe 700°C

11. Jlo xakoii TemrepaTypbl MOKHO HarpeTh BO3JIyX B pereHeparopax?
a) 10 300 -350°C; 6) 400 -500°C; B) 10 500 - 550°C; r) BeIIIE 800 °C

HUTorosnie TeCThbI

1. Macca XuAKOCTH B €JMHHIIE 00beMa Ha3bIBACTCA
a) BecoMm; 0) y/IeTbHBIM BECOM; B) Y/ACIBbHOMN TJIOTHOCTBIO; T) TUIOTHOCTBIO.

2. Ilpn yBenM4eHNH TEMIEPATYPhl yAECIbHBIN BEC KUIAKOCTH
a) yMEHbIIaeTcsl; 0) yBEIMYMBAETCS; B) CHaYala yBeJINUMUBACTCS, IOTOM YMEHBIIIAETCs;
') HE U3MEHSETCS.

3. Jlunamuueckuii KoaQPHUIMEHT BI3KOCTH 0003HaYaeTcsi OyKBOM
a)n; 6) v; B) B; 1) .

4. Yemy paBHa IJIOTHOCTH Bo3ayxa npu +30°C, eciiv mpy HOpMaJIbHBIX YCIOBHIX OHA
coctamsieT 1,29 kr/m?



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

5. PexxuM IBHKECHHUS KHUKOCTH, TIPH KOTOPOM YaCTHIIBI ra3a MepeMenarTcs apajlielIbHO OJTHA
JIPYTOH M UX TPACKTOPHH HE TIEPECEKAI0TCs, HA3bIBACTCS
a) TypOyJIeHTHBIM; 0) BBIHY)KJICHHBIM; B) JJAaMUHAPHBIM; T') CBOOOTHBIM.

6. CTpemiieHre TOPSIYMX ra30B MOIHATHCSA BBEPX OIPEICISICTCS
a) TMHAMUYECKHUM JIaBJICHHEM; 0) TeOMETPUYECKIM JIABJICHHEM, B) CTATHUECKHUM JaBICHUEM;
T') 1aBJICHUEM.

7. Kakoii hopmyIioii BelpaxkaeTcs KalopuMeTpUUuecKas TeMIepaTypa TOpeHHsl TOIUIUBa?

a) t = Q3 : 6) t = Qg_QHOT, B) t = Ql?l_qucc. B) t = QEI_qHOT_qLLl/ICC.
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8. KakoB 0CHOBHOM KJIacCU(PUKAIIMOHHBIN IPU3HAK TOPEIOK?
a) MPOU3BOIUTEIBHOCTD; 0) CIOCOO CMEIIEHMsI TOIUIMBA U BO3yXa;
B) JIaBJICHUE TOIUIMBA MEPE FOPENIKOM; I') TaBICHHUE BO3yXa Mepe] TOPEIKO.

9. OT uero 3aBUCHUT TATa JBIMOBOM TPYyOBI?
a) OT TeMIIepaTypbl AbIMOBBIX Ta30B; 0) OT TEMIIEPATYPbl OKPYKAIOIIETO BO3/1yXa;
B) OT pa3HOCTEH MIOTHOCTEH AbIMa U BO3/IyXa; T') TOJIBKO OT BBHICOTHI TPYOBI.

10. Kak n3ameHseTcs CTaTHYECKOE AABICHUE IO BHICOTE e ?
a) He U3MeHsEeTCs; 0) YMEHbILACTCS; B) YBEIMUMBAETCS; I') CHAa4ajla pacTeT, 3aTeEM
YMEHbILIAeTCSl.

11. B kakom citydae B miedb 10/ICaChIBACTCA OKPY KON BO3TyX ?

a) TaBJICHHE B M€Y MEHbIIIEe aTMOC(HEPHOro; 0) TaBJIeHHE B IIeYH PAaBHO aTMOCHEPHOMY;
B) JIaBJICHUE B TI€YH OOJIBIIIE aTMOC(EPHOTO.

12. B xakoM cirydae u3 eyl BEIOMBAIOTCS JIBIMOBBIC Ta3bl?
a) TaBJICHHE B M€Y MEHbIIIE aTMOCHEPHOro; 0) JaBlIeHNEe B TIeYH PABHO aTMOC(EpHOMY;
B) JIaBJICHUE B TI€YH OOJIBIIIE aTMOC(EPHOTO.

13. Tlpu KakoM peKuMe JABHKEHUS KUAKOCTH B TpyOOIpoBO/ie HAOII0JaeTCsl MyIbCallUs
CKOpOCTH?
a) MpH JJAMUHApHOM; 0) IpU CKOPOCTHOM; B) IIPHU TYpOYJIEHTHOM; T') IIPH CBOOOTHOM
JBUKECHUM.

14. Bnusier 11 peXuM JBUKEHUS )KUKOCTH HA BEIIMUMHY [TOTEPD AABJICHUSA?
a) He BiMseT; 0) BIMSAET TOJIBKO MPHU ONPEAEIECHHBIX YCIOBUAX; B) BIMSIET; I') TOJIBKO MIPH
HaJIMYUU MECTHBIX COIPOTHBIICHUH.

15. HCy'CTaHOBI/IBH_[eeCSI ABUIKCHUC KUAKOCTU XapPAKTCPUIYCTCA 3aBUCUMOCTBIO
a) w =f (x, y.z); 6) w =f (X,y, z, t); B) w =f(t); r)w =f(X, t).

16. Yro siBnsieTCs MPUIMHON ITOTEPH SHEPTUU ABUKYIIENCS KUIKOCTH?
a) IUIOTHOCTb; 0) BA3KOCTh; B) PacX0/[l JKUAKOCTH; T') TOJIbKO M3MEHEHUE HAIPaBJICHUS
JIBUJKCHHSL.

17. Tlpu moaye >XKUAKOCTH IO TTOCIIEIOBATEIBHO COSMHEHHBIM TpyoornpoBoaam (1,2,3) pacxon
KHUAKOCTHU B HUX



a) V=V1+V,+V3; 0) V1-V2>V3; B) V=V1=Vo=Vs; 1) Vi<Vo<Vs

18. Ilpu moave KUAKOCTH IO MOCIC0BATEILHO COSIMHEHHBIM TpyOompoBoaam (1,2,3) oburue
MOTEPH HATIOPa COCTABJISIOT

a) Xh= Zhi+ Xhy- Zhs; 6) h= Zhi+ Xhp+Xhs; B) Xh1> Zhy> Xhs 1) Xh= Xh;=Xhy=Xha.

19. JIBukenue, npu KOTOPOM CKOPOCTb U JJaBIEHUE U3MEHSAIOTCS HE TOJIBKO OT KOOPAUHAT, HO U
OT BPEMEHH, Ha3bIBACTCS

a) JaMUHAPHBIM; 0) CTALlMOHAPHBIM; B) HEYCTAHOBUBLIMMCS; T) TYPOYJICHTHBIM.

20. C:KUMaeMOCTEL — 3TO CBOMCTBO KUIKOCTH

a) UI3MEHSATH CBOIO (pOpMy TIOJT ACHCTBHEM JaBJICHHUS;, 0) H3MEHATH CBOW 00BEM O]
NEICTBUEM JIaBJICHUS; B) COMPOTHUBIISITHCS BO3/ICHCTBUIO JABJICHUS, HE U3MEHSSI CBOIO
dbopmy; T') U3BMEHATH CBOU 00beM 0€3 BO3JCHCTBUS 1aBJICHUS.

21. UneansHON )XUAKOCTHIO HA3BIBAETCS

a) )KUJKOCTb, B KOTOPOI OTCYTCTBYET BHYTPEHHEE TpEHUE; 0) KUAKOCTh, INIOTHOCTh KOTOPOU HE
U3MEHSeTCs IPU U3MEHEHUHU TeEMIIEPaTyphl; B) )KUAKOCTh, CHOCOOHAS CKUMATBHCS; T') )KUIKOCTB,
CYIIECTBYIOIASA TOJBKO B ONPEACIECHHBIX YCIOBHAX.

22. Ecii naBneHne OTCYUTHIBAIOT OT OTHOCUTEIBHOTO HYJIEBOW TOBEPXHOCTH, TO €TI0 Ha3bIBAIOT:
a) abCoIOTHBIM; 0) aTMOC(EpPHBIM; B) U30BITOUHBIM; T') IaBJICHUEM BaKyyMa.

23. I'uapocTaTryeckoe IaBlIeHHUE - ATO JaBJICHUE, HMEIOIIee MECTO
a) B IBMKYIIEHCS KUIKOCTH; 0) B TOKOSIICHCS KUJIKOCTH; B) B )KUJKOCTH, HAXOJISAIIEHCS B
pe3epByape; I') B )KUIKOCTH, HaXOSIICHCs MO U30BITOYHBIM JaBICHUEM.

24. Kosdppunuent Kopuonnca B ypaBHeHun bepHymiu xapakrepusyet

a) PeKUM TEUEHUS )KUJKOCTH; 0) BETMUUHY T'MIPABINYECKOT0 CONPOTUBIIEHUS TPyOOIIpOBOA;
B) U3MEHEHUE CKOPOCTHOT'O HAMOPA; I') CTENIEHb YMEHBIIEHHS YPOBHS MOJHOM SHEPTUU.

25. Kakue cymecTByIOT peXUMbI ABMKEHUS )KUTKOCTH?
a) YCTAaHOBUBLIMICS U HEYCTAaHOBUBIIUICS; 0) HEYCTAaHOBUBILUNCS U MEPEXOAHbIN;
B) MEPEXOHBIN U JaMUHAPHBII; ') JaAMUHAPHBINA U TYpOYyJIECHTHBIH.

26. Unen ypaBuenus bepuyiim, o0603HagaeMbIit (WZ/ 2Q) siBasetcs
a) MbE30METPUUYECKOI BBICOTOM; 0) CKOPOCTHOM (IMHAMHYECKOI) BHICOTOI; B) TEOMETPUUECKOM
BBICOTO; I') TAKOTO YJI€HA HE CYIIECTBYET.

27. Temmiepatypa, KOTOpasi IOCTUTAETCS B CMECH TOTUIMBA M BO3yXa IIPH ITOJIHOM CTOPaHUN
0e3 TEeIIOBBIX MOTEPh U OTCYTCTBHUH JUCCOLUALIMN TIPOAYKTOB TOPEHUS HAa3bIBACTCS.

a) TEMIIEpPaTypoil BOCIUTAMEHEHHS; 0) TeMIIepaTypOil TOPCHHUS,
B) KQJOPUMETPUUECKON TEeMITEpaTypoi; T) TEOPETUIECKON TEMIIEPATyPOH.

28. CocraB Bo3yxa:



a) 20%02+70%N2+10%CO2; 6) 21%02+79%Nz; B) 18%0,+70%N2+ 12%CO;
r) 22%0,+76%N,+2%CO.

29. Kakas cxema JIBIOKCHHUS TEIIJIOHOCUTENIEH B peKylepaTopax TEIUIOTEXHUYESCKH Hanboee
BBITO/THA?
a) IEpPEeKPECTHBIN TOK: 0) MPOTHBOTOK; B) MPSMOTOK; T') BCE CXEMbI pABHO3HAYHBI.

30. TermooOMeHHBIE anmaparkl, B KOTOPBIX JBE KHUJIKOCTH C PAa3IMYHBIMU TeMIEpaTypaMu
TEKYT B IIPOCTPAHCTBE, Pa3ICICHHOM TBEPAOU CTEHKOU, Ha3bIBAKOTCS:

a) pereHepaTUBHBIMU; 0) CMECHTEIHHBIMU; B) PEKYIICPATUBHBIMHU; T') C BHYTPCHHUMHU UCTOYHHUKAMHU
TerIa.

31. Kakune YpaBHCHUA JICKAT B OCHOBE TCIIJIOBBIX Pacy€TOB TEIMI000OMEHHBIX annapaTOB?

a) TEIUIOOT/Ia4YH U TEIUIONPOBOJAHOCTH; 0) TEIUIONEepeaur U TeIIO0TIauu;
B) TETUIONIEPEIauy U TEIUIOBOTO OajlaHca; T') TEIUIONPOBOAHOCTH U TEIUIOBOTO OaaHca.

32. Ecnu B TeIJI000MEHHOM anmapaTte J1Ba TEIIOHOCUTENS TEKYT MapajieabHO APYT APYTY
BO B3aMMHO IMPOTUBOIIOJIOKHBIX HAITPABJICHUAX, TO TaKasAd CXEMa ABHUKCHUSA HA3BIBACTCA:

a) MPSIMOTOKOM; 0) IEPEKPECTHBIM TOKOM; B) TPOTUBOTOKOM; T) MHOTOKPATHBIM NIEPEKPECTHBHIM
TOKOM.
33. Yto moJorpeBaroT B TEINIOYTHIM3AIMOHHBIX TEIIOOOMEHHUKAX ?

a) TOIJIMBOBO3/1YILIHYIO CMECh; ) BBICOKOKAJIOPUHHOE TOILUIHUBO;

B) BO3JyX U HU3KOKAJIOPUHHBIE TOIUIUBA; I') TOJIBKO BO3YyX.

34. CooTHOIIIEHUE MEXKTy HU3IIEH TEIUIOTON CTOPaHUs TOTUINBA QE Y BBICILIEH Qg

2) Qy>Qy: 6) Qy < Qy: B) Qu = Qg: 1) Qy =150
35. YtoObl paccuuTaTh TEIUIOTY CTOpaHMs TOIIJIMBA, HA/I0 3HATh

a) BJIQXHOCTB; 0) XUMHUUYECKHUI COCTaB; B) MPOUCXOXKICHHE; T') 30JbHOCTb.

36. KakoB npoduiib ckopocTu TypOyJIEHTHO JBHKYIIIETOCS TOTOKA?
a) Tpamnelneu albHbli; 0) mapabolnyecKuii; B) MPsIMOYTOJIbHBIN; I') THIEPOOTHUYECKHIMA.
37. Uto Takoe ruApaBINdECKU JUaMETp CEUEHUs?
a) paguyc TpyOsl; 0) yueTBepeHHas IO b, ACICHHAs] Ha TIEPUMETP; B) IEPUMETP TPYOHI;
I') YIBOCHHBINH EPUMETP.
38. Yro xapakTepusyeT NTUpPOMETpHUECKUI KO PUITHEHT?
a) MPOU3BOIUTEIBHOCTH MeUH; 0) KOHCTPYKLHIO [1€YH; B) TEIUIOBYIO MOILITHOCTD MEYH;
I') yaeJIbHBIE 3aTPaThl TeIIa.
39. Kak onpenensiercst KoahGUIMEHT pacxo/ia BO31yXa Ha TOpeKy?

a) (hakTHUecKUil pacxoi Bo3ayxa; 0) oTHOLIEHHE (PaKTHUECKOTO pacxo/ia Bo3Iyxa K
TEOPETUYECKH HEOOXOAUMOMY; B) PACXO]] BO3/IyXa, COOTBETCTBYIOIIUI CTEXHOMETPHUECKUM



COOTHOILIEHUSM TOPEHHUS; T') PacX0/1 BO3IyXa, MPEBbIIIAIONINN TEOPETUYECKN HEOOXOUMBIN Ha
10 — 15%.

40. I'ne mpaBWJIBHO yKa3aHbl paboYre CBOMCTBA OTHEYIOPOB

a) TEMJI0EMKOCTh, INIOTHOCTh, OTHEYIIOPHOCTD; 0) 31EKTPONPOBOJAHOCTD, TEPMOCTOUKOCTb,
MOPUCTOCTD; B) OTHEYIOPHOCTh, TEPMOCTOMKOCTb, CONPOTUBIICHUE e(hopMaLIUU MO/ HATPY3KOii;
I') TEPMOCTOMKOCTh, TEIIONPOBOIHOCTh, IOPUCTOCTD.

41. Kako#t hopmysioit onpeaenseTcst TeOpeTuIecKas TeMIiepaTypa ropeHus TOrInuBa’?
a) t:QE_Q;mcc; 6) t= QE ’ B) t:QE_Q,ClHCC_QHOT; F) tzQE_Q,ancc+Q3K3
VAbIM'C

,abIM'C ,abIM'C VAbIM'C

6.1.2. [lepeyeHb KOMIETEHIIUIH C YKa3aHUEM ITANOB UX (opMHUPOBAHUA
B IMpoLecce 0OCBOeHHs 00pa30BaTeIbHON MPOrpaMMbl

B pesynbpTate OCBOEHMS IUCHUIUTUHBI  (MOAyJisi) «MeTamyprudeckas
TEIJIOTEXHUKA» (HOPMUPYIOTCS CICTYIOIINE KOMIIETEHITUU:

Kona B pe3yabTare ocBOeHHUs1 00pa30BaTeJbHON NPOrpPaMMbl 00y4ar0 M CSH
KOMIIETEHIUH | J0JI7KeH 00J1a1aTh:
Cnoco0HOCTBIO peniaTh 3a1a4u NpoQeccuoHANbHOM 1eATeIbHOCTH,
IMPUMCEHAA MCTOABI MOACIUPOBAHNA, MATEMATHYCCKOT'O aHAJIN34,
€CTECTBEHHOHAYYHBIC U OOIICMH)KEHEPHBIE 3HAHUS

OIIK-1

B npouecce ocBoeHust 00pa3oBaTeabHON IpOrpaMMBbl JaHHbIE KOMIIETEHLINH,
B TOM YHCJIE€ HX OTIEJIbHbIE KOMIIOHEHTHI, (DOPMHUPYIOTCSI MOITAHO B XOJ€
OCBOEHHUSI OOYyYalOIMMUCS AUCUMIUIMH (MOAYJeH), MPaKTUK B COOTBETCTBUU C
y4eOHBIM TUIAHOM U KaJIEHJapHbIM rpaguKkoM yueOHOTO Ipolecca.

6.1.3. Onucanue noka3areJieil 1 KpuTepueB OLIEHUBAHUS KOMIIeTEHIMH,
(opMHpPYyeMBIX 110 HTOTaM OCBOECHHS TUCHHUILTHHBI (MOIYJIs),
ONnucaHMe MIKAJ OLeHUBAHUSA

HMlxana
OICHUBAHUSA

Onucanue

Buinonnenst 6ce 6uovl yuebHOU pabomwi, npedycMompeHHble
yueonvim niaamom. CmyoeHm OeMoHcmpupyem coomeemcmaue
3HAHUU,  YMeHUU, HABbIKO8 NPUBEOCHHbIM 6  Mmabauyax
«3aumenoy nokasameineu, — onepupyem — NpUOOPEMeHHbIMU — 3HAHUSAMU,
VMEHUAMU, HABLIKAMU, NPUMEHAEN UX 8 CUMYAYUAX NOBbIULEHHOT
cnoochocmu.  Ilpu  smom  moeym  Ovimb  OonyweHvl
He3HauumenbHovle OWUOKU, HEMOYHOCMU, 3aMpPYOHeHUs npu




AHATUMUYECKUX ONepayusx, NepeHoce 3HAHULL U YMeHUU Hd
HOBble, HeCIMAHOAPMHUble CUMYayUl.

He 6vinonnen ooun unu 6onee 6udos yuebHoUu pabdbomul,
npeoyCMOmpeHHbIX VueOHbIM NIAHOM. Cmyoenm
OeMOHCmMpUpyem HenoiHoe COOMmEemcmeue 3HAHUU, YMeHull,
HABbIKOB NPUBEOEHHbIM 8 MADIUYAX NoKas3ameinel, 00NYCKaomcsl
3HaAuUMenbHble OWUOKU, NPOAGIAEMC OMCYMCMEUe 3HAHUIL,
VMeHUll, HA8bIKO8 NO PAAY noKazamelet, CIyOeHm UCNbIMbleaem
3HAYUMeNbHble 3AMPYOHEHUs. NPU ONePUPOBAHUU 3HAHUAMU U
VMEHUAMU NPU UX NepeHoce Ha HO8ble CUMYAYUU.

«He 3aumenoy

7. YueOHO-MeTOANYeCKOe U HHPOPMAITMOHHOE oOecreuyeHre JUCHUIINHbI

a) OcHoBHas1 JIUTEpaTypa:
1. Metaimypruueckasi TEIJIOTEXHUKA [AIEKTPOHHBIN pecypc]: 2JIEKTPOH. y4eOH.-

MeToA. KoMiuieke aucuuruinebl / TunbkoBa C.M. wu ap. Cub. denepan. yH-T. —
Kpacnospck: HWIIK C®Y, 2007. - on-line. URL: http:/files.lib.sfu-
kras.ru/ebibl/umkd/62/ (mata o6pamenus 05.09.2017). — Pexum jgocryma:
CBOOO/THBII.

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

3. Jlykanun B.H. u np. Tennorexuuka. M., Dueproatomuznar, 1991 — 224 c.

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

0) JonosiHuTe ILHAS JIUTEPaATYpA:

1. IiBetkoB @.D., Kepumon P.B., Bennuko B.W. 3agaunuk no termioMaccoooOMeHy.
M., U3a. nom MOU, 2010 — 196 c.

2. Kpyrnos I'.A., Bynrakosa P.M., Kpyrnosa E.C. TemnorexHuka: y4. mocodue
[DnexTpoHHBIN pecype]— DnektpoH. gaH. — CIIO6.: Jlans, 2012 — 208 c. — Pexum
nocryma: htt://e.lanbook./com/book/3900

3. Kpyrnos I'.A. u ap. TennorexHuka. [ QNeKTPOHHBIN pecypc|— DIEKTPOH. JaH. —
CII6.: Jlanw, 2017 —384 ¢. — Pexxum goctyma: htt://e.lanbook./com/book/93750

4. lntepakTUBHBIN yueOHUK: OCHOBBI METAILTYpruu | MeTammypruieckuii mopran
MetalSpace.ru. http://www.metalspace.ru/education-career/osnovy-
metallurgii.html

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

B) IporpaMMHoe o0ecnieyenre u MHTepHeT-pecypceb:

[TporpamMmMHOe oOecIiedueHIE He TTPETyCMOTPEHO.

WHaTepHeT-pecypchl  BKJIIOYAIOT  YICOHO-METOIUYECKHE MaTepHallbl B
AJIGKTPOHHOM BHC, MNpeAcTaBicHHBbIe Ha cairte http://lib.mami.ru B pa3npene
«DIIEKTPOHHBIC PECYPCHI».

[Tonme3Hple  y4eOHO-METOAMYECKHME HM  HMH(POPMAIMOHHBIE MaTepHAaIbI
IpeICTaBICHBI Ha calTax:



http://files.lib.sfu-kras.ru/ebibl/umkd/62/
http://files.lib.sfu-kras.ru/ebibl/umkd/62/
http://www.metalspace.ru/education-career/osnovy-metallurgii.html
http://www.metalspace.ru/education-career/osnovy-metallurgii.html
http://starkproject.com/metal/nonferrous-metallurgy/1893-metallurgical-processes.html
http://starkproject.com/metal/nonferrous-metallurgy/1893-metallurgical-processes.html
http://lib.mami.ru/

http://www.metalspace.ru/education-career/osnovy-metallurgii.html
http://starkproject.com/metal/nonferrous-metallurgy/1893-metallurgical-
processes.html

u Ha Metammyprudeckom nopraie MetalSpace.ru

8. MaTepua/IbHO-TEXHUYECKOE o0ecrnevyeHne TN CIUNINHBI

Aynuropus u naboparopun kadenpsl «Mertammyprusi» aBl204, asl1205,
aB1206, aB1206a ocHaIIeHbI CTEHIaMU U HATJIAIHBIMH OCOOUSIMU, J1a00paTOPHOIt
U DKCIEPUMEHTAIbHON OCHACTKOM, KOHTPOJIbHO-U3MEPUTEIbHBIMH MPHUOOpaMH,
KOMIIBIOTEPHOW W TIPOEKTOPHOM TEXHHUKOM, COBPEMEHHBIM INPOrPaAMMHBIM
oOecrieueHueM. MX MNpUMEHEHHE TMI03BOJIIET BECTH IIOJTHOLICHHBIA Yy4eOHBIM
polLecc, NPOBOAUTH JA0OPATOPHBIE U TPAKTUYECKUE 3aHATHS, @ TAK)KE 3aHUMAThHCS
C y4aCTHEM CTYJIEHTOB KOMITbIOTEPHBIM MOJICTMPOBAHUEM IIPOLIECCOB U 0OBEKTOB B
METAJTypruy, NPUBHBAs OOYYaAIOIIUMCS HaBBIKM K CAMOCTOSITEIbHOM Hay4yHO-
UCCJIEI0BATEIBCKON JEATEIBHOCTH.

JIeKIMOHHBIE 3aHATHS MPOBOIATCA C HMCIHOJIB30BAHUEM MYJIbTUMEIUNHON
TEXHUKH, JUIl YEro HCIOJb3YETCS IMOPTAaTUBHBIM KOMIIBIOTED M MYJIBTUMEIHA-
npoekTop. MIumrocTpaTuBHBIA MaTeprana TOTOBUTCS € UCIIOJIB30BAHUEM IIPOTpaMM
PowerPoint u oTo6paxkaeTcs B mpoliecce YTeHUs JEKIUH.

9. MCTOIII/I‘ICCKI/IC PEKOMEHIANUNA NI CaMOCTOSITEJIbLHOM paﬁoTbl CTYACHTOB

JIist MakCcUMabHOW MHANBUIYATU3AMH JACATETBHOCTH CTYIEHTA, YIeOHBIM
TJIAHOM TMPEAYCMAaTPUBACTCS BPEMsI 11T CAMOCTOSTEIIBEHON paOOTHI.

Cpenu OCHOBHBIX BUIOB CAMOCTOSITEIIBHON PaOO0THI TPAIUITHOHHO BBIICIISIOT:
TBOPUYECKYIO JEATEILHOCTH CTY/ICHTA B ayIUTOPHH, IIPU BHEAYTUTOPHBIX KOHTAKTAaX
C mpernojaBaTe]IeM Ha KOHCYJIbTAIIUSAX M JIOMAIIHEH IMOJArOTOBKE K JICKIIUSIM,
CEMUHAPCKUM U MPAKTHUECKUM 3aHSITHIM, 3a4€TaM U dK3aMeHaM, MTPE3CHTAIIUSIM U
JOKJIa/1aM; HamucaHue pedeparoB, BHIIIOJHEHHE JIA0OPATOPHBIX M KOHTPOJIBHBIX
paboT; ydacTue B HAy4HOU padboTe u mp.

[ens camocTosTeTbHOM PAOOTHI CTYAEHTa — OCMBICIIEHHO U CAMOCTOSITEIIbHO
paboTaTh cHauajga ¢ y4eOHBIM MaTE€pUATIOM, 3aTe€M C HAay4YHOW HH(POpPMAIIUCH,
3aJI0)KHTh OCHOBBI CaMOOPTAHHW3AIMd M CAMOBOCITUTAHUS C TEM, YTOOBI TIPUBUTH
YyMEHUE B JaJbHEHIIEM HENPEPHIBHO IIOBHIIIATh CBOK MPO(PECCHOHATBHYIO
KBaJIU(UKAIIHIO.

[T1anupoBaHKe BPEMEHH Ha CaMOCTOSATEILHYIO PabOTy CTyJICHTaM JTydIle
OCYIICCTBJIATh HAa BECh CEMECTp M MpeayCMaTpHUBaTh PETYISIPHOE IOBTOPCHHE
MIPOMICHHOTO y4eOHOTO MaTepHalia.

Jlst Gosiee yriyOIeHHOTO U3yUeHUS PEKOMEHTYyETCS UCTIOIh30BaTh U3/IaHNUs,
yKa3aHHBIC B CIIHCKE JOTIOJTHUTEIILHOMN JIUTepaTypbl U HTEpHET-pecypChl.

JIiist pacuivpeHust 3HAaHUH CIIeTyeT UCTIOJIb30BaTh CBEJICHUS, TTOTYUCHHBIC U3
HTEepHET-NCTOYHUKOB Ha COOTBETCTBYIOIINX CalTax, a TAKXKE MPOBOJAUTH TIOUCK B
pasMUYHBIX CHCTeMaX, Takux Kak Yandex, Rambler, u monp30oBaThCA
CHEIUATN3UPOBAHHBIMHA caiitamu, TaKUMHU KaK www.anticor.ru,



http://www.metalspace.ru/education-career/osnovy-metallurgii.html
http://starkproject.com/metal/nonferrous-metallurgy/1893-metallurgical-processes.html
http://starkproject.com/metal/nonferrous-metallurgy/1893-metallurgical-processes.html
http://www.anticor.ru/

http://www.naukaran.ru, http://www.maik.ru u apyrumu, peKoOMEeHIOBaHHBIMU
MMpCnoaaBaTCjICM Ha JICKIMOHHBIX 3aHATUAX.

10. MeToauveckue peKOMEHAANNH ISl IIPenoaaBarTesist

[Ipu opranuzanuu y4yeOHBIX 3aHATUNA (JIEKIUH, CEMHUHAPOB, MPAKTUYECKUX
3aHATHI, J1a0OPATOPHBIX, CAMOCTOSITENIBHBIX W BBIMYCKHBIX pabOT, a TaKke
KypPCOBOT'O MPOEKTUPOBAHUS) CIAEAYET UCIOJIb30BATh 3JIEMEHTHl HHTEPAKTHUBHOI'O
oOyueHusl Ha BCEX ATamax JJisg BOBJCUEHHUS CTYJEHTOB B MpoIlecc mo3HaHus. Jms
ATOTO 1EIeCO00Pa3HO UCIOIB30BaTh CIEAYIOMUEe (HOPMBI:

— JIMajJoroBoe  o0y4yeHuWe, B  XOJ€ KOTOPOTO  OCYILECTBIISIETCS
B3aMMOJICCTBHE MPENOAABATENS U CTYACHTA,

— MOJENHUPOBAHUE, TO €CTh BOCIPOMU3BEICHUE B YCJIOBHUSAX OOYYEHHS IO
JAHHOM TUCLUIUIMHE ITPOLIECCOB, TPOUCXOASIINX B PEAIBHOCTH;

— KOMIIbIOTEpHU3alusi OOy4YeHHUs [UIsi MHTEHCU(UKAUUU M PACIIUPEHUS
BO3MOKHOCTEHM 00pa30BaTEIbHOIO IpoIECCa;

— HCIOJB30BAHUC HAITIIAHBIX CPEACTB: CTCHABLI C KOMILJICKTOM yqe6H0-
MGTOI[H‘-IGCKOﬁ JIUTCPATYPbI, IJIAKaTbl II0 TCEMaM, HATYPHBIC 06pa3m>1,
MYHBTHMCHHﬁHBIC CHCTCMBI, KapTOTCKa y‘-IC6HI>IX BHI[GOCJI&fII[OB )51
BI/IIIGO(bHJILMOB H IIp.

[Iporpamma  cocraBieHa B  cooTBeTcTBUM ¢  DenepaabHbIM
rocyJapCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM BBICHIETO 00pa30BaHUS IO

HaIPaBJICHUIO TTOJITOTOBKU
22.03.02 METAJIJTIYPI'USA (ypoBenb OakanaBpuara) (PI'OC3+) u yueOHBIM
TUTAHOM T10 HAMPABJICHUIO ¥ MPOGUITIO TTOATOTOBKH.

AHHOTaNMS MPOTrPAMMBI IUCHHUILIMHBI
«MeTajurypruyeckasi TEImJI0OTEXHUKA

1. llesu u 3a1a49M AU CHUILIMHBI

Ienvro MUCTUTITUHEI SBISIETCS pACIIMPEHUE HAYYHOTO KPyro3opa B 00JacTu
TeXHUYECKUX HaAyK, Ha 0a3e KOTOpbIX OyIymuid CHEIUATUCT CMOXKET
CaMOCTOSITETIbHO OBJIaJ€BaTh BCEM HOBBIM, C YEM €My HPHUAETCS CTOJKHYTHCS B
poheCCHOHAIIBHON JIeITCIIBHOCTH.

3adauyu NUCIUAIUINHEL:

— O3HAKOMJICHHE CTYJCHTOB C OCHOBHBIMU OCOOEHHOCTSMH TEIJIOBOM
paboThl METAJUTYPTHUYECKUX arperaros;


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

— (opMHpoOBaHHE 3HAHWUN TEXHOJOTHYECKHX CXEM OpTraHW3allUd YCJIOBUU
HarpeBa Metajijia nepea o0paboTKoi HaBieHUEM U TepMooOpaboTkoi. B obnmactu
METaJUTypruyeCcKoro MpoOU3BOICTBA KypPC OXBATHIBAET KPYT BOMPOCOB, CBA3AHHBIX C
COKpAIllCHUEeM YJIeTbHBIX 3aTpaT SHEPTUM WM MUHHMMM3ALMU BBIOpOCA BPEAHBIX
BEIIECTB C MPOAYKTaMH ropeHus ToruBa. OTHeabHO ynaenseTcsi BHUMAaHHE
BOMNPOCaM JHEPrOCHA0KEHMUSI TEIUIOBBIX arperaToB C LEIbI0 ONTUMHU3ALUU
MPOIIECCOB CKUTAHUSA TOTLTUBA.

— OCBOCHHE METOAMK pacueTa MEeTALUTypTUYeCKUX Medeu AJi1 HarpeBa moj
NPOKaTKy M TEPMHUUYECKYI0 OO0pabOTKy METAJUIONPOAYKIMM UM YMEHHE HX
MPAKTUYECKOTO MPUMEHEHUS K pealbHbIM METAJUTYPIHUECKUM arperaram;

— TOJArOTOBKA CTYJCHTOB K IPOU3BOJICTBEHHOM, POEKTHO-
KOHCTPYKTOPCKOM ¥ HCCJIEIOBATEIIbCKONW JIEATETbHOCTH B COOTBETCTBHH C
KBAIM(PUKALIMOHHON  XapaKTepUCTUKOM OakangaBpa IO COOTBETCTBYIOIIEMY
HaIpaBJICHUIO.

2. MecTo nucuniuiuabl B ctpykrype OIl

JlucuIinHa OTHOCHTCS K 0a30BOI 4acTH 005S3aTEIbHBIX NUCIUILIMH OJIOKa
b.1.

Ee nzyuenne 6a3upyercs Ha CASAYIONTUX JUCITUIIIINHAX:

— Maremaruka,

— dusuka,

— XuMusl.

JucuuninHa obecrneynBaeT u3y4eHue TUCLMIIINH

— OCHOBBI METOJMKHN HAYYHBIX UCCIICIOBAHUN;

— DKOJIOTHSI COBPEMEHHBIX METAJUTYPrUYECKUX MTPOU3BOJICTB.

3HaHMS W TPaKTUYECKWE  HAaBBIKKM,  TOJYYCHHBIE W3  Kypca
«Mertamnyprudeckasi TEIJIOTEXHUKA, UCTIOIB3YIOTCA TIPU U3YYSHUH €CTECTBEHHO-
HAyYHBIX JUCUMIUIAH, a TakKXKe MpPH BBIMOJHEHUU KYPCOBBIX U BBIITYCKHBIX
KBATM(PUKAIMOHHBIX PadoOT.

3. TpeOGoBanus K pe3yabTaTaM OCBOECHUS JUCHUNTIHHBI

B pesynbrare u3ydeHus AUCHUILIMHBI «MeTauryprudeckasi TeIIOTeXHUKay
CTYJICHTHI JIOJKHBI

3HATh:

— MeToAbl W TIpPUEMBbI IOHCKa HeoO0Xxoaumou uHdopMamuu B 00JacTu
METAJUTypTUA C MCIOJIb30BAHUEM COBPEMEHHBIX DJIEKTPOHHBIX OHONMHOTEK U
pecypcoB cetu VIHTEpHET; OCHOBHBIC TOJIOKECHUS WH(POPMATHKH, AFOIIHAE
BO3MOKHOCTh UCIIOJIb30BaHUSI MH(POPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTUN



JUISL TIPAKTHYECKOW MOJJEPKKA TEXHHUYECKHMX U YINPABICHYECKUX PELICHUM;
CTPYKTYpY M MNEPCHEKTHBBl pa3BUTHUS METAJUIyPTHUECKOTO IPOU3BOJICTBA;
MPUHLWNBl ONTUMH3AUUM TEXHOJOTHYECKUX MPOLECCOB B  METAJUIYypPruu;
TEXHOJIOTUYECKHE  BO3MOKHOCTM M OCHOBHbIE  00JIACTM  MPUMEHEHUs
COOTBETCTBYIOILIETO METAILTYPrUYECKOTr0 000pyAOBaHUS;

yMeTh:

— KPHUTHYECKH OLEHUBATH U JE€NaTh BBIBOJBI IO PE3yJIbTaTaM UMUTALMOHHOTO
MOJIeTIUpPOBaHus; GOPMYyINPOBATh U PelIaTh 3a7au, TPeOYIONne UCTIOIb30BaHUS
COBPEMEHHBIX BBIYUCIUTEIBHBIX CPEACTB, HH(GOPMAIMOHHBIX TEXHOJIOTHH H
POrpaMMHOT0 00eCIIeYeHUs; UCII0JIb30BaTh HABBIKM IPOESKTUPOBAHUS 0a3 JaHHBIX
npu pa3paboTke HHMOPMAIIMOHHBIX CHUCTEM W B3aUMOJCHCTBYIOIIUX C HUMH
NPWIOKEHUHN; OLEHUBATh TEXHUYECKOE COCTOSIHUE W aHAJU3UPOBATh YCIOBHS U
pEeXUMBI padOThl METAJUIyprHYECKHX arperatoB; OLEHHUBATh TEXHOJIOTHYECKHE
BO3MOYKHOCTH METaJUIyprHY€CKOro arperata B 3aBUCUMOCTH OT MHTEHCUBHOCTH
pexxuma ero paOOThl; BBINOJIHATH TEIUIOTEXHUYECKUE PACUEThl, MPOEKTUPOBATH U
KOHCTPYHMPOBATh JI€TAIM U y3JIbl METAJULY PrUYECKOro 000pYyJ0BaHMUS;

BJIAJIETh:
—  (UBUKO—MAaTeMaTHIECKUM ammapaToM  JUIS  pCeIIeHHWs  3ajad,

BO3HUKAIOIIMX B XOJi¢ MPO(ecCHOHATBHON NeATeIbHOCTH, OCHOBHBIMHU ATallaMu
IUIAHUPOBAHUSI M MPOBEJACHUS MMUTALUOHHOTO MOJEIUPOBaHUs, OPOpMIECHUEM
OTYETOB M JOKYMEHTALlMM [0 HAYyYHO-HUCCIEIOBATEIBCKON JIEITENBHOCTH;
OCHOBHBIMHU METOJIaMU IepepadboTKu HH(GOpMALINH, KACAIOIIEICS TEXHOIOTUYECKHUX
CXEM aBTOMATUYECKOI'O PEryJMpOBaHUS W ONTHMM3ALMKU METAJUyPIU4EeCKHUX
IIPOLIECCOB; BOIPOCAMH, CBS3aHHBIMM C HAarpeBOM M OXJIAXKICHHUEM MeTaa B
TEIUIOBBIX arperaTax; OCHOBHBIMH METOJIaMH, CIIOCOOaMH M CPEJICTBAMHU 3aIUThI
IIPOM3BOJICTBEHHOIO IIEPCOHANA W OKPY)KAaIOUIEH Cpeabl OT HEraTUBHOIO
BO3JICMCTBHSI METAJUIyPTHUECKUX IPOLIECCOB; HABBIKAMU KPUTEPHAIBHOW OLIEHKHU
HOBBIX TEXHOJOTMA W KOHCTPYKTHBHBIX OCOOEHHOCTEH TEXHOJIOIMYECKOro
000py10BaHUS.
4. O0beM QUCHUILIMHBI M BUJbI y4eOHOH padoThI

Cemectp
Bua yuyeOHoil padoThl Bcero yacos 5

OO0mas TPy/10€eMKOCTD 216 (6 3.e.) | 216 (6 3.e.)
AyauTopHbIe 3aHATHA (BCEro) 54 o4
B ToMm 4nciae
JIEKITUM 27 27
IIpakTH4Yeckue 3aHATHS 27 27
JlaGopaTopHble 3aHITHS HET HeT
CamocTosiTeibHas padoTa 162 162




KypcoBasi padora HET HET
. HeT

KypcoBoii npoekrt HeT

Bua npomMe:xyTo4HO# aTTecTanuu 3auer




CtpykTypa u conepx’aHue JUCHUILUIMHBI « MeTamnyprudeckasi TeImJI0TeXHUKA)
10 HAMPABJIEHUIO MOArOTOBKH
22.03.02 Meraanyprus

[Tpoduns: « AHHOBALMM B METAJLLYPIrUN»

(bakanmaBpwmar)

[Tpunoxenue 1.

Buabi yueOHoli padorsl,

Buabl camocToATEILHOM

2| = g BKJIIOYAsi CAMOCTOATEILHYIO DopmMbI
= 2 B padoThI
Ne g 3 o padoTy CTy1eHTOB, aTTecTanuu
Paszpgen S| 58 CTYI€HTOB
n/n G- U TPYA0EMKOCTh B 4acax
o|F 8
CP | KC Pede
J II/C | JIao. K.P. | KII. | PT'P ® K/p 9 3
C P par
Tema 1. MexaHHKA KHJIKOCTEH U ra3os.
1.1 OcHoBHBIE TIOHATHS MEXAaHUKH H
KHHEMAaTUKH TEKy4YHX Cpel. YpaBHEHHE
HepaspbeiBHOCTH. Cuiibl, JACUCTBYIOIIME B
JIBIDKYILEHUCS AaeaIbHON JKAIKOCTH.
YpaBHEHUE IBIXKCHUS UICATBHON KUIKOCTH
(ypaBHeHue Diinepa).
VYpaBuenue bepHymm nans TpyOkw TOKa
1. | ugeanpHOM )kuakocTH. CTaTHUKA JKUAKOCTEH U | 7 1 10 12 54

rasos.

1.2 lunamuka peasbHoil xunkoctu. I[lorepu
JABICHUA HAa  TPEHHE M MECTHbIE
CONPOTUBIICHUS.  YPaBHEHUE  JIBHXKCHUS
peanpHOM xuakocTu (ypaBHenue Hasbe-
Crokca). JIBwkeHHe Ta30B M  PEXKUM
JIABJICHMs B IIeUax.




Tema 2. Tensiorenepanusi.

2.1TonnuBa, UCIOIB3YEMBIE B
MIPOMBIIIICHHBIX NI€Yax YepPHOI
METaJTypTruu, METOAbI CKUraHust. OCHOBBI
TEOPUHU TOPEHUS.

2.2 Pacdetsl ropeHus TorumBa. Cxuranue 7 3 10 9 58
ra3000pa3HOro u )KHUKOTO TOIUIHBA.

2.3 Temnmnorenepalus 3a C4eT NEKTPUIECKON
SHEPIHH.

2.4 TemnoreHepalys 3a C4eT BBITOPAHUS
puMeceld MeTajla v ITUXThI

Tema 3. CrpourtenbHble 3JIeMEHTHI U
MexXaHH4Yeckoe 000py/AoBaHue Neveii.

3.1 OrneymnopHbIe MaTepHuabl.
Knaccugukamuss u cBoiicTBa OTHEYHOPHBIX
n3nenuil. Termon30IauoHHbIe  MaTepHAIIBI,
UCTIONb3YyeMbIe B MIEYECTPOCHUH.
CTpouTebHbIEC HIIEMEHTHI MIeUeH.

3.2 Yrunusanus Tera yxonsmuX AbIMOBBIX
razoB. TEIUIOTEXHUYECKHE  OCHOBBI U
CpaBHUTEJbHAS OLIEHKA Pa3IMYHbIX METOJIOB
YTUIM3AlMU TeIUla yXOISIIUX JBIMOBBIX
ra3oB. TEIUIOYTWJIN3ALMOHHBIE YCTPOMCTB
IJIS. UX OCyILIecTBiIeHHs. PereHepaTuBHble U
peKyrnepaTuBHbIE TEMIIO0OMEHHUKN.

Hroro 6 17 27 27 162

[Iporpammy coctaBuiI I0LI., K.T.H. IC.N. Tepupik /

3aB. kadenpoit «MeTamryprusi»
7011, K.T.H. /A.B. Wynsrun/




[Mpunoxenne 2
K paboueii nporpamme

MHMHUCTEPCTBO HAYKH 1 BBICHIEI'O OBPA3OBAHUS
POCCHUMCKOH ®EJEPAIINN

denepanbHOE rocy1apcTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHE
BBICILIETO 0OPAa30BaAHUS
MOCKOBCKHI IMOJTUTEXHUYECKUN YHUBEPCUTET

Hanpasnenue noaroroku: 22.03.02
METAJUTYPTUSA OII (mpodub):

«MHHOBaAIUM B MCTAJUTYPTHUN»

dopma 00ydeHUS: OUHO-3a0UHAS

Bun npodeccuonanbaoit aesarensHoctu: (cornacuo ®I'OC + BO)

Kadenpa: Meraaayprus

®OH/I OIEHOYHLIX CPEACTB
o IMCHUITJIMHE

MeTayprudeckasi TenjI0TeXHUKA

Cocrag: 1. Ilacniopt (hoH/a OLIEHOYHBIX CPENICTB
2. Onucanuie OIICHOYHBIX CPE/ICTB:
- TCCTHI AJId ITPOMEKYTOYHOT'O U UTOT'OBOT'O TCCTHUPOBAHUS
-BapHaHT OWJIeTa JJIs 3a4eTa;
-TIepeveHb OUIIETOB K 3a4eTy:

- KOHTPOJIBHBIC BOIIPOCHI JII CEMUHAPOB, CO6CCC,Z[OB3HI/II‘/’I.

CocraBurtelb

Honr., x.T.H. ['epupix C.U.

MockBa 2021



Ta6auna 1 — IOKA3ATEJb YPOBHSI COOPMUPOBAHHOCTHU KOMIIETEHITAM

[Tpunoxenue 2

METAJITYPITHYECKASA TEINIOTEXHUKA

@I'0C BO 22.03.02 «MeTaaayprus»

B npornecce ocBoeHUs JaHHOM JUCHUIUIMHBI CTYACHT (POPMHUPYET M IEMOHCTPUPYET CICAYIOUINE KOMIeTEeHIHH:

1 OOIIEeNHKEHEPHbIE
3HaHUS

€CTECTBEHHOHAYYHbBIX U
00IIEeNH)XEHEPHBIX 3HAHUH,
METOJI0B MaT€MaTUYECKOTO
aHaJIM3a U MOJICIIMPOBAHUS

— HMeeT HABbIKM: PElIeHUs 3a/1a4
npoecCHOHATILHOM 1eATebHOCTH,
MIPUMEHSIST METOJIBI
MOJIETUPOBAHUS, MATEMAaTHYECKOTO
aHaJln3a, eCTECTBEHHOHAYYHbIE U
00IIenH)KeHEPHbIE 3HAHUS

KOMIIETEHIINH TexHosorus ®opma .
IlepeyeHb KOMIIOHEHTOB ¢dopmMupoBaHusi | OLEHOYHOIO Crenenu yposneit OeBOCHITH
MHJEKC | ®OPMYJIAPOBKA KoMIeTeHuMii | cpexcTBa** ROMICTEHIIIH
OIIK-1 | CnocoOHOCTB pemarh | - 3HAeT: OCHOBBI UCTOPHH, JIEKL1H, K, ba3oBblii ypoBeHb:
3a/1a4uu ¢dunocopumn, MaTeMaTUKH, PU3UKH, | CAMOCTOSTEIbHAS YO. — BJIa/IC€T OCHOBHBIMH 3aKOHAMHU
npodeccnoHanbHOM XUMHH, HH(HOPMALIMOHHO- pabora, bu3MKYN; XUMUU, MATEMaTUKH,
NeSITEIbHOCTH, KOMMYHMKAIIMOHHBIX TEXHOJIOTHH, | CEMUHApPCKUE CTPYKTYpOMU JIOKaJIbHBIX U
MIPUMEHSISI METO/IbI WHXEHEPHOU U KOMIIBIOTEPHOMN 3aHSATHS II100aNBHBIX KOMIIBIOTEPHBIX
MOJIETTUPOBAHUS, rpaduky; CeTei; MPUHIMIaMH peallu3aluy U
MaTeMaTH4YeCKOro — yMeeT: peliaTh CTaHIapTHbIE (bYHKIIMOHUPOBAHHUS
aHayu3a, npodeccroHalbHbIE 3a/1a4H C MH(OPMALMOHHBIX TEXHOJIOTHH.
€CTECTBEHHOHAYUYHbIE | IPUMEHEHHEM IloBbIlIEHHBIN YPOBEHB:

— BIIQJICCT HABBIKAMU PEIICHUS
3a/1a4 B podeccuoHalIbHON
obnacTtu, pa3paboTKH IEKTPOHHBIX
JIOKYMEHTOB C IPUMEHEHHEM
CTaH/IAPTHBIX MPOTPAMMHBIX
MaKeTOB MPHU PEIICHUN
MaTeMaTHUYECKUX 3aJiad B CBOEH
o0JacTH.

**. CokpameHus (opM OICHOYHBIX CPEICTB CM. B mpriioxxernu 2 k PIT.




[Tpunoxenne A

Hepeqenb OLHEHOYHBIX CPEACTB II0 ITUCHUIIJINHE
«MeTaJ’IJ’Iypl"I/I‘lGCKaH TCIJIOTEXHHUKA»

HaumenoBanue [IpencraBnenue
Ne OLIEHOYHOTO Kpatkas xapakrepucrtuka OLIEHOYHOTO
oC cpexnctsa OIIEHOYHOTO CPE/ICTBA cpencrsa B ®OC
CpencTtBo KOHTpOJS, OPraHM30BAHHOE Kak
VY CTHBIIH crenuanbHas ~ Oecega  MENAarormyeckoro Tecter no
1. orpoc(YO) paboTHMKa ¢ OOy4alOmMMCs Ha TEMBI, Temam/pasaenam
CBA3AHHBIC C U3Yy4acMOU AUCLUIUIMHOMN. FIHCTIHILIHHEL
bunerst nis CpencTtBo  MpPOBEPKHM  3HAHUM,  YMEHUH, bunersi.
3aueTa HaBBIKOB. MoxkeT BKIouarh  Komruiekc| [llkana oueHuBaHusU
2. TEOPETHUUECKUX U MPAKTHUYECKUX BOIPOCOB U nmpouenypa
3a/1aHHI. MIPUMEHEHUS.
3. KoHTpoO/ibHbIE CpencTBo KOHTpOJISl, M IPOBEPKU 3HAHUM, Ilepeuenn
BOMPOCHI OpraHM30BaHHOE Kak cIeluaibHas Oecena KOHTPOJIbHBIX
[eJarorunyeckoro paboTHHUKA C 00yUYarOUIMCS BOITPOCOB
[10 IporpamMMe JUCHUTIITAHBI

B kypce nexumii mpermnojaercsi MOCTOSHHO OOHOBIISIEMBIN MaTepHal,
3aMMCTBOBAHHBIN U3 pa3IMUHBIX ICTOYHUKOB — HAYYHBIX CTaTeil, MOHOrpadui,
U T.J., 4YTO MO3BOJIIET COYETaTh TEOPETHUECKUIl Marepuan C aKTyaJbHbIMU
NPaKTUYECKUMH TTPUMEPAMH, TPOOYKJast Yy CTYACHTOB MHTEPEC K YCBOCHUIO
3HAHUU.

BaxxHyro 4acTh TeopeTHueckol M mpohecCHOHATBHOW MPaKTUYECKON
MOJATOTOBKH CTYJIEHTOB COCTABIIAIOT MPAaKTHUECKHE 3aHATHsA. OHU HANPABIICHBI
Ha OoJsiee TITyOOKOE YCBOCHHE TEOPETUYECKUX TMOJOKEHUM U (HopMuUpOBaHUE
y4€OHBIX U MPOPECCUOHATBHBIXITPAKTUYECKUX YMEHHM.

B TeueHne cemecTpa OCYIIECTBISIETCA TEKYIIUH KOHTPOJIb OCBOEHUS
JUCHUIUIMHBL B (JOPME YCTHOTO OIpOca IO TEMAaTUKE MPEeIIeCTBYIOIINX
3aHATHM.

OueHoOYHbIE CPECTBA COCTABIISIIOTCS MPENOJABATEIEM CAMOCTOSTEIBHO IPHU
€XXeroJJHOM OOHOBJIeHMH OaHKa cpencTB. KonmnuecTBO BapuaHTOB 3aBUCHUT OT
qucia o0yJarommuxcsl.

B mpomecce o0Oy4deHHS UCHONB3YIOTCS — OIICHOYHBIE CpEACTBA
PYOEKHOTO KOHTPOJISI YCIIEBAEMOCTH U TIPOMEKYTOUHBIX aTTECTAIUMN, & TAKKE
CIIEAYIOIINE BUIBI CAMOCTOSITEIIEHOM PAOOTHI:

—4TE€HUE PEKOMEHIYeMOH JIUTEpaTyphl MPH TOJATOTOBKE K JIEKIIMOHHBIM,
NPAaKTUYCCKUM 3aHSATHUSIM;
—pedepatsl, noknaas Ha CHTK.




[TranupoBaHWe BpEMEHU HA CAMOCTOSTEIBHYIO PabOTy CTyJACHTaM
Jydllle OCYIIECTBIATh Ha BECh CEMECTP M MPEIyCMaTpUBaTh PETYIIIPHOE
HOBTOPEHHE MPOHJICHHOTO YUeOHOr0 MaTepuaia.

JIist yriryOIIeHHOTO U3yUeHUST PEKOMEHTYETCS HCIIOIb30BaTh U3/IaHNU,
yKa3aHHbBIC B CITUCKE JIOTIOJTHUTEIILHOM JIUTEPATYPBHI.

JInis pactIMpeHust 3HAHWH CIIEYeT UCIOJb30BaTh TAKXKE CBEACHUS,
NOJyYCHHBIC U3 VIHTEpHET-UCTOYHMKOB Ha COOTBETCTBYIOIIMX CalTax, a TAKKe
IIPOBOJMTH IMOMCK B Pa3IMYHBIX CHCTEMax, Takux kak Yandex, Rambler, u
II0JIb30BAaThCSA  CICIHATU3UPOBAHHBIMU ~ CaliTaMH, PEKOMEHJIOBAaHHBIMU
nperoaBaTesieM Ha JCKIMOHHBIX 3aHATHIX.

Kadenpa pacmonaraer 6a30if TECTOBBIX MAaTEpUAJIOB ISl TPOBEICHMUS
IIPOMEXKYTOUYHBIX U UTOTOBBIX aTTECTAIlMi B paMKax JUIAKTHYCCKUX €IHHHII
COJICP)KAHUS JTUCIIUTUIHHEI.

@oH/ TeCTOBBIX 3aJaHU IS IPOBEICHUS MPOMEXKYTOUHOIO U
UTOTOBOTO KOHTPOJISA IPUBEJICH BHIIIIE B TEKCTE MpOTrpamMMbl — pa3zen 6.1.1.

bunemut ona 3auema
—  Ha3HayYCHHUE: MWCHOJB3YIOTCS JUIsl IPOBENECHHMS IPOMEKYTOUHOMN
aTTecTalu noaucuuinHe «Harpes u HarpeBaTelbHbIE YCTPOMCTBAY;
B OWJIET BKJIFOUEHBI BOIIPOCHI IO TEMATUKE JICKITUHN (TEOPETUUECKUE BOIIPOCHI)
U 0 MPaKTUYECKUM 3aHATUSAM (CEMHUHApPhl) — HEOOJIBIINE 33Ja4H.
[lepeuens Bompocos s 3aueta 40 (mpunaraercs).
PermamenT 3adeTa: - BpeMs Ha TIOJITOTOBKY TE€3MCOB OTBETOB — 110 20 MHUH;
- c110c00 KOHTPOJIS: YCTHBIE OTBETHI.

Ouenka «3a4TeH0» — €CIU CTYJEHT TBEpPJO 3HAET MNpPOrpaMMHBIN
MaTepuan, rpaMOTHO M 1O CYUIECTBY €ro u3JlaraeT, He JIOMYyCKaeT
CYILIECTBEHHBIX HETOYHOCTEHN B OTBETAX HA BOIPOCHI.

Onenka «He 3a4TeH0» — eciii CTYJIEHT HE 3HAaeT 3HAYUTEIBHOM YacTu
IPOrpaMMHOr0 MaTepuaa, J0MyCKaeT CEPhE3HbIE OLINOKU.



BapuanT Oustera nJiq 3auera
MMHUCTEPCTBO HA}’KI/I I/!‘BI)ICIJ_IEF O OBPA3OBAHUA
POCCHUICKO ®EJEPALIAN
MOCKOBCKHI MOJTUTEXHUYECKUN YHUBEPCUTET
denepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00Pa30BaTeIbHOE YUPEIKICHUE
BBICIIIET0 00Opa30BaHUS

®dakynpTeT MalIMHOCTPOCHUS, Kadenpa «MeTamuryprum»
Jucnumumza «MeTatypruyeckasi TENJI0OTeXHHKA»

mporpamma 22.03.02 Metaiuryprust « ITHHOBaIliH B METAJLTYyPTHI»
Kype 3 rpynma , bopma oOyueHns 3a0uHas

BWJIET Ne 1

=

Pacyersl ropeHusi TomnJamBa.
KoHcTpykuusi pekynepaTuBHbIX YyCTPOHCTB.
3. Kaaccupukanusi orHeynoOpHBIX MATEPHAJIOB.

N

VYTBepxkIeHo Ha 3aceganuu kadenpsl 29 nexadps 2020 1., mpoTokor Ne 4.
3aB. kadeapoii / A.B. lllynbrun/

I1. IlepeueHn OMIE€TOB /1151 3a4eTa:

MUHUCTEPCTBO HAYKH I/!’BI)IC[HEFO OBPA3OBAHUA
POCCUMCKOM ®EJEPALINU
MOCKOBCKHI MMOJTUTEXHUYECKUN YHUBEPCUTET
®enepallbHOE rOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIET0 00pa30BaHuUs

@akyIbTeT MAIMHOCTPOCHHS, Kadenpa «MeTauryprus»

Jucunminza «MeTamTypruueckas TeIIOTeX HUKa

O6pasoarenpHas nporpamma 22.03.02 Metammyprus. OI1 «ITHHOBaIMY B METAIUTYPIHE
Kypc 3, cemectp 6

BUJIET Ne 1

1. YpaBHeHme Jiijiepa 1Jisl CTATHKH r'a30B.
2. PacueTnl ropeHusi TONJIMBA.
3. PereHepaTuBHBIE TeNI000MEHHUKH M MX HCIIOJIb30BAHHE B KOHCTPYKIUSIX MeYeii.

VY1BepxeHo Ha 3acenanuu kadeapst 29 nexadpst 2020 r., mpoTokon Ne 4

3aB. kadeapoii /A.B. lynbrusn/




MHUHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUA
POCCHUUCKOU ®EJEPALINU

MOCKOBCKHI IMOJTUTEXHUYECKUN YHUBEPCUTET
denepalibHOE rOCYAApPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICILIET0 0OOpa30BaHMs

@DakynpTeT MAaIIMHOCTPOCHNUS, Kadenpa «MeTamryprus»

JucnummHa «MeTamtyprudeckas TeTIIOTEXHAKA)

O6pazoBarensHas nporpamma 22.03.02 Metamnyprus. OIl « IHHOBanMyu B METaLTy prim»
Kypc 3, cemectp 6

BUJIET Ne 2

1. OcHoBHBbIE MOJIOKEHHS] MEXaHMKH KHIKOCTH U ra3a. JlamuHapHoe W TypOyJeHTHoe
JABHKEHHE.

2. BeIicmiasi u HU3IIAs TEIIOTA CropaHus ToIJiiBa.

3. Mera/uinyeckue pexkyneparopbl. [IpyHuunsl padoTsl.

YTBepxaeHo Ha 3acefannu kadenpsl 29 nexadps 2020 r., mporokoin Ne 4

3aB. kadeapoii /A.B. Ulynbrun/

MUHUCTEPCTBO HAYKH I/!’BI)IC[HEFO OBPA3OBAHUA
POCCUMCKOM ®EJEPALINU
MOCKOBCKHI MOJTUTEXHUYECKUN YHUBEPCUTET
denepallbHOE rOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIEr0 00pa30BaHuUs

®dakynpTeT MalIMHOCTpOeHuUs, Kadenpa «Merautyprus»

I[I/ICHI/IHJ'II/IHa ((MeTaHHprI/I‘IeCKaSI TCIIOTCXHUKA»

O6pazoBarenbHas nporpamma 22.03.02 Metamtyprusi. OIl « IHHOBaIMK B METAJLTYPrHM)
Kype 3, cemectp 6

BUWJIET Ne 3
1. YpaBHeHue cILUIOMIHOCTH U ero GU3NYECKHUI CMBICI.

2. Temmneparypa ropeHusi TOmjuBa. BiimsiHue mojorpeBa KOMIIOHEHTOB TOpeHHs] Ha
KAJOPUMETPHYECKYIO H el CTBUTEIbHYIO TEMIIEPATYPY FOPEeHHS.

3. TemnoyTHIM3alHOHHBbIE YCTPOICTBA U UX BJIMSIHHE HA MOKAa3aTeJu padoThl Meveii.

VYrBepxkaeHo Ha 3aceannu kadenpsl 29 nexadpst 2020 r., mporokoi Ne 4

3aB. kadeapoit /A,B. lynbrun/



MHUHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUA
POCCUUCKOU ®EJEPALINU

MOCKOBCKHI IMOJTUTEXHUYECKUN YHUBEPCUTET
denepanbHOE rocy1apcTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHE
BBICIIIET0 00pa30BaHUs

dakynpTeT MamIMHOCTpOEHUs, Kadenpa «MeTtauryprus»

Jucuunnuza «MeTtanayprudeckas TeIIOTeXHIKa

O6pazoBarensHas nporpamma 22.03.02 Metamnyprus. OIl « IlHHOBaIMu B METaITyprum»
Kypc 3, cemectp 6

BUJIET Ne 4
1. YpaBuenue bepuy.uiu 1 TPYyOKH TOKA HA€AJIbLHOM KHMIKOCTH.
2. CBoiicTBa H MPOM3BOICTBO MIAMOTHOI0 OTHEYNOpPA.

3. CxeMbl ABU:KeHHS TEIUIOHOCHTEJIEH B peKynepaTopax.

YTBepxneHo Ha 3aceqanuu Kadenpsl 29 nexabpst 2016 r., mpoTokon Ne 4

3aB. kadeapoit [ A.B. Ulynerus /

MUHUCTEPCTBO HAYKH I/!’BI)IC[HEFO OBPA3OBAHUA
POCCUMCKOM ®EJEPALINM
MOCKOBCKHI MMOJUTEXHUYECKUN YHUBEPCUTET
denepallbHOE rOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIEr0 00pa30BaHuUs

®dakynpTeT MalIMHOCTpOeHUs, Kadenpa «Merautyprus»

I[I/ICI_II/IHJ'II/IHa <<MeTaHHprI/I‘-IeCKaH TCIUIOTCXHHUKA)

O6pazoBarensHas nporpamma 22.03.02 Metamtyprusi. OI1 « IHHOBaIMK B METAILTYPIHN)
Kypc 3, cemectp 6

BUJIET Ne 5
1. VYpaBnenue HaBbe-Crokca.
2. CBoiicTBa H MPOM3BOICTBO TUHACOBBIX OTHEYIOPOB.

3. Omnpenesienne TeMNepaTyphbl ropeHus TONJIMBA (kasopumeTpuyecKasi,
AeHCTBUTEJIbHAS).

VYr1BepxeHo Ha 3acenanuu kadeapst 29 nexadpst 2020 r., mpotokon Ne 4

3aB. kadeapoii / A.B. Ulynerun /




MHUHUCTEPCTBO HA}’KI/I I/[BI)ICIJ_IEFO OBPA30OBAHMUSI
POCCHUICKO ®EJEPALIAN
MOCKOBCKHM MOJTUTEXHUYECKUN YHUBEPCUTET
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbLHOE YIPEIKICHUE
BBICIIIET0 00pa30BaHUs

dakynpTeT MamIMHOCTpOeHUs, Kadenpa «MeTtauryprus»

JucnumumHa «MeTtamtyprudeckast TeIIOTEX HUKa

Ob6pa3oarenpHas nporpamma 22.03.02 Metamryprus. OIl «/IlHHOBaIMM B METAILTY PTHID
Kype 3, cemectp 6

BUJIET Ne 6
1. Ilotepu naBJjieHUs IPH ABUKEHUH KUAKOCTH 110 TPy0aM U KaHAIaM.
2. M3ouasinmoHHbIE OTHEYNOPHbIE MATEPHAJIbI.

3. KoHCTpyKIHMHN MeTA/ITHYEeCKHX PEKYyIepaTopoB.

YTBepxaeHo Ha 3acefannu kadenpsl 29 nexadpst 2016 r., mpotokon Ne 4

3aB. kadeapoit / A.B. Ulynerun /

MUHUCTEPCTBO HAYKH I/!’BI)IC[HEFO OBPA3OBAHUA
POCCUMCKOM ®EJEPALINU
MOCKOBCKHI MMOJUTEXHUYECKUN YHUBEPCUTET
denepallbHOE rOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKACHUE
BBICIIIET0 00pa30BaHuUs

®dakynbTeT MalIMHOCTPOCHUS, Kadenpa «MeTammyprus»

Jucuumnnnaa «MeTtamtypruueckast TEIIOTEXHUKa)

Oo6pasosarenpHas nporpamma 22.03.02 Metamtyprust Ol « IHHOBaIMY B METAJLIyPTHH»
Kype 3, cemectp 6

BUJIET Ne 7
1. Pacyer morepb JaBJIeHMsI HA TPEHHE U MeCTHbIE CONPOTHBJICHUS.
2. Kaaccudukanus orHeynopoB 1o XUMHUKO-MHHEPAJIOTHYECKOMY COCTABY.

3. TemaoTrexHHYeCKHEe OCHOBDI Yruwinsanuu Teiia 1bIMOBBIX Ira3oB.

YTBepkeHo Ha 3acefannu kadeapsr 29 nexadpst 2016 r., mpoTokon Ne 4

3aB. kadeapoit / A.B. Ulynsrun /




MHUHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUA
POCCHUUCKOU ®EJEPALINU

MOCKOBCKHI IMOJTUTEXHUYECKUN YHUBEPCUTET
denepalibHOE rOCYAApPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICILIET0 0OOpa30BaHMs

@DakynpTeT MAaIIMHOCTPOCHNUS, Kadenpa «MeTamryprus»

JucnummHa «MeTtamTyprudeckas TeIIOTEXHIKa

O6pazoBarensHas nporpamma 22.03.02 Meramtyprust. OI1 «ITHHOBaIMu B METaITyprum
Kypc 3, cemectp 6

BUJIET Ne 8
1. IlpuHUMOBI pacyeTa BbICOTHI AbIMOBOI TPYObI.
2. du3nyecKue CBOICTBA OrHEYNOPHBIX MATEPHAJIOB.

3. OcHoBbl Teopuu ropenus. {ludgdy3nonnoe u KHHeTHYECKOE FOPEHNeE.

YTBepxneHo Ha 3aceqanuu Kadenpsl 29 nexabpst 2016 r., mpoTokon Ne 4
3aB. kadeapoit / A.B. Ulynerun /

MUHHUCTEPCTBO HAYKH U BHICHIETO OFPA3OBAHUSA
POCCHIICKOW ®EJEPAIIUA

MOCKOBCKHI OJIUTEXHUYECKU YHUBEPCUTET
denepalibHOE TOCYAapPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIEr0 00pa30oBaHUs

®dakynpTeT MalIMHOCTPOeHUs, Kadenpa «Merauryprus»

JucnumumHa «MeTtamryprudeckast TeIIOTEXHUKa

O6pasoBarenbHas nporpamma 22.03.02 Metamryprus. OIl «ITHHOBalMK B METAILTY PTHID)
Kypc 3, cemectp 6

BUJIET Ne 9

1. ®opmupoBaHHe NOTPAHMYHOIO CJIOS Y IOBEPXHOCTH, 00TeKaeMOii IOTOKOM KUIKOCTH.
2. PaGouue cBoiicTBa OrHEYNOPOB.
3. Kepamuueckue U MeTaJUINYeCKHE peKyNepaTHBHbIE YCTPOIiCTBA.

VYT1BepxIeHo Ha 3acenanuu kadenpst 29 nexkabdps 2020 r., mpotokon Ne 4
3aB. kadeapoii / A.B. Ulynerun /




MHUHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUA
POCCHUUCKOU ®EJEPALINU

MOCKOBCKHI IMOJTUTEXHUYECKUN YHUBEPCUTET
denepalibHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICILIET0 0OOpa30BaHMs

@DakynpTeT MAaIIMHOCTPOCHNUS, Kadenpa «MeTamryprus»

JucnummHa «MeTtamTyprudeckas TeIIOTEXHIKa

O6pazoBarensHas nporpamma 22.03.02 Meramtyprust. OI1 «ITHHOBaIMu B METaITyprum
Kypc 3, cemectp 6

BUJIET Ne 10

1. JIBM:keHMe KMAKOCTH /ra3a mo Tpydoam M KaHajdaMm. JlamuHapHoe M TypOyJeHTHOe
JABUKEHHE.

2. TemjoreHepaumus 3a cueT Mpeodpa3oBaHus YJIEKTPUIECKOIH JHEPTHH B TEeILUIOBYI0. Buabl
3JIEKTPpOHArpeBaTeJieil.

3. Kodppuuuent mnosie3Horo jeiictBusi mneuyd. MeponpusiTusi, CHOCOOCTBYIOLIME €ro
NMOBBINIEHUIO.

YTBepxkaeHo Ha 3aceqanuu kadenpsl 29 nexadps 2020 r., mporoxon Ne 4

3aB. kadeapoit / A.B. Ulynerun /

MUHUCTEPCTBO HA}’KI/I I/!’BI)ICHJEFO OBPA3OBAHUA
POCCHUMCKOM ®EJEPALIMA
MOCKOBCKHI MMOJTUTEXHUYECKUN YHUBEPCUTET
denepalibHOE TOCYAapPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIETO 00pa30BaHUs

DakyIbpTeT MAIMHOCTPOCHHS, Kadenpa «MeTauryprus»

Jucunminza «MeTamTypruueckas TeIIOTeX HUKa

Oo6pazoBarenbHas nporpamma 22.03.02 Metamtyprusi. OI1 « IHHOBaIMK B METAILTYPIHN)
Kype 3, cemectp 6

BWJIET Ne 11

1. Craruka razoB. Pacnipeaesnenue 1aBjeHus N0 BbICOTE CT0/10a HEMOABHKHOM KHIKOCTH.
2. T'a3oropesiounsbie yCTpoicTBAa M MX KJIaccH(PUKAIUS
3. dusuyeckue U padoune CBOWCTBA OTHEYNOPOB.

VY1BepxeHo Ha 3acenanuu kadeapst 29 nexadpst 2020 r., mpoTokon Ne 4

3aB. kadeapoit / A.B. Ulynsrun /




MHUHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUA
POCCHUUCKOU ®EJEPALINU

MOCKOBCKHI IMOJTUTEXHUYECKUN YHUBEPCUTET
denepalibHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICILIET0 0OOpa30BaHMs

@DakynpTeT MAaIIMHOCTPOCHNUS, Kadenpa «MeTamryprus»

JucnummHa «MeTtamTyprudeckas TeIIOTEXHIKa

O6pazoBarensHas nporpamma 22.03.02 Meramtyprust. OI1 «ITHHOBaIMu B METaITyprum
Kypc 3, cemectp 6

BUJIET Ne 12

1. Crarukara3zos. PacnpenesieHue 1aBjaeHusi no rjiyonHe cTo,10a HeMOABUKHOM JKUTKOCTH.
2. TopeJku ¢ mpeaBapUTEJbLHBIM CMeENIEHHEM TOMJIMBA U BO31yXAa.
3. IlpuHIUNBI pacyeTa peKyNnepaTUBHbIX YCTPOIiCTB.

YTBepxneHo Ha 3acegannu kadenpsl 29 nexadpst 2020 r., mpotoxon Ne 4

3aB. kadeapoit / A.B. Ulynerun /

MUHUCTEPCTBO HA}’KI/I I/[BI)ICIHEFO OBPA3OBAHUSA
POCCUUCKOU PEJEPAIINU
MOCKOBCKHI OJIUTEXHUYECKUA YHUBEPCUTET
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHNE
BBICIIIETO 00pa30BaHUs

@akyIbTeT MaIMHOCTPOCHHS, Kadenpa «MeTauryprus»

Jucunminza «MeTamTypruueckas TeIIOTeX HUKa

O6pasoarenbHas nporpamma 22.03.02 Metamryprus. OIl «ITHHOBalMK B METAILTY PTHID
Kypc 3, cemectp 6

BUJIET Ne 13

1. YpaBHenue BepHy.um 1J1s1 peajibHOM KUAKOCTH/Ta3a.

Kosdduumnent pacxoga Bo3ayxa.

3. Ha kakue moka3areqin padoThl Ne4yM OKAa3bIBAeT BJIMSIHME NMOJAOIPeB KOMIIOHEHTOB
ropenus?

N

YrBepxkaeHo Ha 3acefannu kadenpsl 29 nexadpst 2020 r., mporokoi Ne 4

3aB. kadeapoii / A.B. Ulynsrun /




MHUHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUA
POCCHUUCKOU ®EJEPALINU

MOCKOBCKHI IMOJTUTEXHUYECKUN YHUBEPCUTET
denepalibHOE rOCYAApPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICILIET0 0OOpa30BaHMs

@DakynpTeT MAaIIMHOCTPOCHNUS, Kadenpa «MeTamryprus»

JucnummHa «MeTtamTyprudeckas TeIIOTEXHIKa

O6pazoBarensHas nporpamma 22.03.02 Meramtyprust. OI1 «ITHHOBaIMu B METaITyprum
Kypc 3, cemectp 6

BUJIET Ne 14

1. IonsaTne «TpyOKM ToKa». BbiBoa ypaBHeHusi BepHy/iu a1 TpyOKH ToKa HaeaabHOI

JKMIKOCTH

2. CoBpeMeHHBbIE BOJIOKHHCTbIE OTHEYNOPHbIE MaTepPUAJbl M HX UCIOJIH30BaHHE B KJIaKe
neve.

3. Kumaccupukamusi ropesiok. I'opejiku 0e3 mpeaBapuTeJbHOT0 CMeIlleHUsI TOIJIMBA W
BO3/yXa.

YTBepxaeHo Ha 3acefanuu kadenpsl 29 nexadps 20 r., mporokon Ne 4

3aB. kadeapoit [ A.B. Ulynerus /

«MOCKOBCKHMI HOJIUI/ITEXEII/FIECKI/IFI YHUBEPCUTET»
POCCUNCKOM ®EJIEPALINN

MOCKOBCKHI OJIUTEXHUYECKUA YHUBEPCUTET
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEIKICHUE
BBICIIIETO 00pa30BaHUs

dakynpTeT MalIMHOCTpPOeHUs, Kadenpa «Merauryprus»

JucnuruimHa «MeTtamtyprudeckas TeIioTeX HUKa)

O6pazoBarensHas nporpamma 22.03.02 Meramnyprust. OI1 « ITHHOBaIMu B METAIITYPrUN
Kypc 3, cemectp 6

BUJIET Ne 15
1. IlpuHuMDBI pacyeTa rHAPABIMYECKOr0 CONPOTHBIEHUS AbIMOBOI0 TPAKTA MeEYH.

2. Oco0eHHOCTH TropeHHs] KHAKOro TommBa. OmnpegeleHne cocTaBa M KOJUYECTBA
NPOAYKTOB rOPEeHHS.

3. HroabuaTble MeTAJUIMYECKHE PEKYNIePATOPBHI.
VYr1BepxieHo Ha 3acenanuu kadeapst 29 nexadpst 2020 r., mpotokon Ne 4

3aB. kadeapoit / A.B. Ulynsrun /




MHUHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUA
POCCHUUCKOU ®EJEPALINU

MOCKOBCKHI IMOJTUTEXHUYECKUN YHUBEPCUTET
®enepalibHOE rOCYAApPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHHUE
BBICILIET0 0OOpa30BaHMs

@DakynpTeT MAaIIMHOCTPOCHNUS, Kadenpa «MeTamryprus»

JucnummHa «MeTtamTyprudeckas TeIIOTEXHIKa

O6pazoBarensHas nporpamma 22.03.02 Meramtyprust. OI1 «ITHHOBaIMu B METaITyprum
Kypc 3, cemectp 6

BUJIET Ne 16
1. OcHOBBI TeOpUH FOPEHUSI.

2. ®opMupoBaHHMe JAMHHAPHOIO M TYPOYJEHTHOr0 INOTPAHMYHOIO CJIOSI HA IJIOCKOI
MOBEPXHOCTH NP 00TEKAHUU ee CTPYeil ra3a//»KuaKoCTH.

3. KepaaneCRne PeRynepaTropsbl. HX 10CTOMHCTBA 1 HEAOCTATKH

YTBepxaeHo Ha 3acefannu kadenpsl 29 nexadps 2020 r., mporokoin Ne 4
3aB. kadeapoit / A.B. Ulynerus /

MUHHUCTEPCTBO HAYKH U BHICHIETO OFPA3OBAHUSA
POCCHIICKOM ®EJEPAIIUA

MOCKOBCKHI OJIUTEXHUYECKUA YHUBEPCUTET
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEIKICHUE
BBICIIIETO 00pa30BaHUs

®dakynpTeT MalIMHOCTPOeHUs, Kadenpa «Merauryprus»

JucnuruimHa «MeTtamtyprudeckast TeIIoTeX HUKa

O6pasoBarenbHas nporpamma 22.03.02 Metamryprus. OIl «ITHHOBalMK B METAILTY PTHID
Kypc 3, cemectp 6

BUWJIET Ne 17
1. TenJjioTa cropaHus TOIIUBA U CTIOCOOBI ee oNpe/ieIeHUs].
2. MopMHpOBaHUE MOTPAHUYHOTIO CJIOSI MPU 00TEKAHUM CTPYeil MJIOCKOCTH.

3. PereHepaTuBHBIE TeNJI000MEHHUKH U UX PUMEHEHHeE.

VYrBepxkaeHo Ha 3acefannu kadeapsl 29 nexadps 2020 r., mporokoi Ne 4
3aB. kadeapoit / A.B. Ulynsrun /




MHUHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUA
POCCHUUCKOU ®EJEPALINU

MOCKOBCKHI IMOJTUTEXHUYECKUN YHUBEPCUTET
denepalibHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICILIET0 0OOpa30BaHMs

@DakynpTeT MAaIIMHOCTPOCHNUS, Kadenpa «MeTamryprus»

JucnummHa «MeTtamTyprudeckas TeIIOTEXHIKa

O6pazoBarensHas nporpamma 22.03.02 Meramtyprust. OI1 «ITHHOBaIMu B METaITyprum
Kypc 3, cemectp 6

BUJIET Ne 18

1. OmnpenejeHne cocTaBa M KOJUYECTBA MPOAYKTOB ropenusi tomamBa. [lokasarp Ha
npumepe.

2. JlamuHapHoe u TypOyJIEHTHOE TeYeHHe *KHAKOCTell B Tpy0ax u KaHajax.

3. Cxembl JBH:KeHHUs TEIJIOHOCHUTEJIel B PEKYIIEPATUBHBIX TENJI000MEeHHHUKAX.

YTBepxneHo Ha 3acegannu kadenpsl 29 nexadpst 2020 r., mpotoxon Ne 4
3aB. kadeapoit [ A.B. Ulynerus /

MHUHHUCTEPCTBO HAYKH U BLICHIET'O OEPA3OBAHUSA
POCCHIICKOW ®EJEPAIIUA

MOCKOBCKHI OJIUTEXHUYECKUA YHUBEPCUTET
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHNE
BBICIIIETO 00pa30BaHUs

®dakynpTeT MalIMHOCTpOeHuUs, Kadenpa «Merautyprus»

I[I/ICHI/IHJ'II/IHa ((MeTaHHprI/I‘IeCKaSI TCIUIOTCXHUKA»

Oo6pazoBarenbHas nporpamma 22.03.02 Metamtyprusi. OI1 « IHHOBaIMK B METAILTYPIHN)
Kypc 3, cemectp 6

BUJIET Ne 19

1. Omnpeaesienne KoJn4yecTBa BO31yXa, HEOOXOAMMOro0 AJsl MOJHOIO TOPeHUS] eIMHHIbI
TomyiBa. [lokazares Ha npuMepe.

2. Knaccudukamusi ropeyiok. OcHOBHOM KiaccupuKanMOHHBIA mnpu3Hak. [opeiaku c
Pa30MKHYTBIM (paKeJIoM

3. Kuaaccupukanusi orHeynopHbIX MaTepPHAJIOB.

YrBepxkaeHo Ha 3acefannu kadenpsl 29 nexadpst 2020 r., mporokoi Ne 4

3aB. kadeapoit / A.B. Ulynsrun /




MHUHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUA
POCCHUCKOHU ®PEJEPALINA

MOCKOBCKHI IMOJTUTEXHUYECKUN YHUBEPCUTET

cDGI[CpaJII)HOG rocyaapCTBCHHOC aBTOHOMHOC 06p8,30BaTCJIBHO€ YUPCIKIACHUC

BBICHICTO 06p3.30BaHI/I}I

dakynpTeT MamIMHOCTpOeHUs, Kadenpa «MeTtauryprus»

JucnumumHa «MeTtamtyprudeckast TeIIOTEX HUKa

Ob6pa3oarenpHas nporpamma 22.03.02 Metamryprus. OIl «/IlHHOBaIMM B METAILTY PTHID
Kype 3, cemectp 6

BWJIET Ne 20

1. Iloanoe u HemosiHOe ropenne TomuBa. Kodydppuumnenr pacxoaa Bozayxa.

no

YcerpoiicTBa AJ151 COKUTAHUS JKUIKOT0 TOIIHBA. OCO0EHHOCTH UX PadoThlI.

3. OT 4ero 3aBUCHUT TAra IbLIMOBOH TPYObI?

YTBepxneHo Ha 3aceganuu kadenpsl 29 nexadpst 2020 r., mpotoxon Ne 4

3aB. kadeapoi / A.B. Ulynbrun /

I1. KoHTpoOJIbHBIE BONPOCHI /IJIsl CEMUHAPOB, cO0ece0BaAHU

1. MexaHuka :KHIKOCTEH U ra3oB:

PacueT noTeps 1aBieHUs IpU ABUKEHUN PEaTbHOM KUIAKOCTH.

[TpuHIMIBI pacyeTa BHICOTHI ABIMOBOI TPYOBI.

VYpaBHEHUE CIUIOMIHOCTU U €r0 (PU3NYECKUN CMBICIL.

VYpaBuenue bepHymnnu 111 TpyOKHM TOKa MJ1€aIbHON KHUIKOCTH.

@opmMupoBaHuE THAPOAMHAMHYECKOTO IOIPAaHUYHOIO CJIOS HA  TBEPAOH

MMOBEPXHOCTU, 00TEKAEMOM MOTOKOM KHUIKOCTH.

2. Tenorenepamusi:

TOIIJINBA

PacyeTtsl ropenus Tomnausa.

Beiciias m HU3MIAsA TEMJI0Ta CTOPAaHUsI TOILJIUBA.

ITpuHIMIIBI pacyeTa cocTaBa M KOJIMYECTBA MMPOJLYKTOB TOPEHHMS TOIIJIUBA.

[TontHoe 1 HenosHOe ropeHue Tormea. KoagdunueHt pacxoaa Bo3ayxa.
Kamopumerpuueckas, TeopeTndeckass M JEHUCTBHUTEIbHAs TEMIIEpaTypbl TOPEHUs

3. O6opynoBanue neveii:

COCTaBy.

OrHeynoprle MaTCpHrallbl, HCO6XOIII/IMLIC CBOICTBa U IMPOU3BOJACTBO.
KJ'IaCCI/I(bI/IKaI_[I/I}I OTHCYIIOPHBIX MATCpUajioB 10 XHUMHKO-MHUHCPAIIOTHYCCKOMY

Tennon3onaunoHHbIE MaTEPHAaJIbl U UX POJIb B TEIUIOBOM paboTe meyei.
TemmoyTunn3anuoHHbIE YCTPOMCTBA, NX KOHCTPYKTUBHBIE PA3HOBUIHOCTH.



— CXxeMbl JBMKEHMS TEIIJIOHOCUTENIEN B pEKyIIEpaToOpax
— PerenepaTuBHBIE YCTPOMCTBA, KX OCOOCHHOCTH

Kpurepun oueHku:

[Ipy TekyleM KOHTpOJe 3HAHUH (KOJUIOKBHYMBI, co0eceJOBAHMS) CTY/ACHTa IIO
cucTeMe «3adeT» OLIEHMBAIOTCS 3HAHUS U YMEHHS B YCTHBIX M IIMCBMEHHBIX OTBETaX CTYACHTOB
Ha CEeMHMHapax, KOJUIOKBHyMax. [Ipu 3TOM yuuThIBaeTCs: TyOMHA 3HAHHWM, MX IOJHOTA WU
BJIaZICHUE HEOOXOJUMBIMM YMEHUSIMH (B 0OObeMe MOJHOM MHpOTpaMMbl); OCO3HAHHOCTH M
CaMOCTOSITENIbHOCTh TMPUMEHEHHsI 3HAHWHA M CIIOCOOOB Y4E€OHOH IesTeIbHOCTH, JIOTHYHOCTH
U3JI0’KEHHS MaTepuaia, BKItoYast 0000IIeHNs, BEIBOBI (B COOTBETCTBUH C 33JJaAHHBIM BOIIPOCOM),
COOJIIOJICHHE HOPM JIUTEPATYPHOU PEUH.

«3a4eT» OLIEHNBAETCS O ABYXYPOBHEBOH CHCTEME.

«3a4TeH0» — BBINOJHEHBI BCE BHJBI y4eOHOU pabOThHI, MPETyCMOTPEHHBIE Yy4EOHBIM
wiaHoM. CTyJIeHT JeMOHCTPUPYET COOTBETCTBHE 3HAHWUN, YMEHMH, HABBIKOB NPHUBEIECHHBIM B
TaONMMIIaX IOKa3aTeNei, omepupyer NPUOOPETEHHBIMH 3HAHUSMH, YMEHHSIMHU, HaBBIKAMH,
NPUMEHSET WX B CUTYalUsSX MOBBIIICHHOW CIOXHOCTU. [Ipu 3TOM MOTrYyT OBITH JOIYIICHEI
HE3HAYNTENIbHBIC OIIMOKU, HETOYHOCTH, 3aTPYJHCHUS IPU AaHATUTHYECKUX OTIEPALNX, IepeHoce
3HaHUH U yMEHUI1 Ha HOBbIE, HECTAH/IAPTHBIC CUTYAI[HH.

«He 3auTeHo» — He BBIIOJHEH OJWMH WM Ooiee BHIOB Yy4eOHOW pPabOTHI,
IPEIYCMOTPEHHBIX y4eOHBIM I1aHoM. CTYICHT JEMOHCTPUPYET HEMOIHOE COOTBETCTBUE 3HAHUI,
YMEHHI, HaBBIKOB IPHBEACHHBIM B TaONMIAX IOKa3aTesel, JOIyCKAalOTCS 3HAYUTEIIbHbBIC
OIIMOKH, MPOSBISETCS OTCYTCTBHE 3HAHWW, YMEHHWH, HABBIKOB IO sy MOKa3aTeliei, CTyIEeHT
UCIIBITHIBACT 3HAYUTEIBHBIC 3aTPYIHEHUS [IPU ONEPHUPOBAHUM 3HAHMSIMU U YMEHHSIMU IIPHU HX
NepeHOCce Ha HOBBIE CUTYAIIHH.





