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1. IIeJIl/I, 3ala'ii U IVIAHUPYEMBIEC PE3YJIbTaThbl oﬁyquml o AMCIOMIIJIMHE

Llens:

— 03HAKOMJICHHE CTYJCHTOB C METAJUTYPTUYECKUMU TIPOIECCAMH;

— O0COOCHHOCTH TIOBEJICHUSI METAJJIOB U CIIJIABOB B PA3JIMYHBIX TEPMOMEXAHUICCKHIX
U QUBUKO-XUMHUYECKUX YCIOBHUSX;

— 03HAKOMJICHUE c SHEPrOCUJIOBBIMU KHHEMaTUISCKUMU

napaMeTpamMu METAJUTyprHYeCKUX IPOLECCOB, TPEOOBAHUSAMU K TEXHOJIOTHMYECKUM
peKUMaM;

— MOJFOTOBKA CTYJEHTOB K JIEATEIBHOCTH B COOTBETCTBUU C KBaTU(UKALMOHHON
XapaKTepUCTUKON OakajaBpa Mo HaIlPaBJICHUIO.

3agauu:

— pacImpeHne HayqHOTO KPyro3opa B 00JIaCTH TEXHUYECKUX HAYK

— noJrydeHue QyHIaMEHTAIBHBIX 3HAHHM, HA 0a3¢ KOTOPBIX OyIyIIUN CHEIHAIACT
CMOXKET CaMOCTOSITCIIbHO OBJIAJICBaTh BCEM HOBBIM, C 9Y€M €My HPHIETCS CTOJIKHYTHCS B
npohecCuOHaNBHOM NeSTeNbHOCTH.

[Inanupyembie pe3ynpTaTbl OOY4YEHHS] — OCBOCHHE OCHOBHBIX 3aKOHOMEPHOCTEH
MPOLIECCOB  IMJIacTHYecKoil nedopmanuu, CcrnocoboB MPOU3BOJACTBA METALIONPOAYKIIUH,
OBJIaJICHUE TEOPETHUYECKUMU OCHOBAaMH MPHUPOJON MPOYHOCTH, IUIACTUYHOCTH U Pa3pyIICHUS
METAJIJIOB U CIIJIABOB

OOyuenne 1o aucnuiiHe «MeETaTyprudecKue TEXHOJIOTHHY HANpaBlIeHO Ha
dbopMupoBaHKe Y 00YJAIOITUXCS CICTYIONTUX KOMIIETEHITUH:

Koa n HauMeHOBaHMe KOMIIeTeH it NHauKaTopbl 10CTHKEHUS
KOMIeTeHIUH
OIIK-1. CnocoOeH pemaTh 3a7auu NOIIK-1.1  3HaeT: OCHOBBI  HMCTOPHH,
npodecCHOHAIBHOMN e TeTbHOCTH, TPUMe- umocopum, mateMaTuky, (GU3MKH, XUMUM,

MH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTMH, WH)XCHEPHONM M KOMITBIOTEPHOU

rpaduku
€CTeCTBEHHOHAYYHbIE U OOIENH)KEHEPHBIE HOIIK-1.2  ymeer:

HAA MCTOABI MOACIIUPOBAHNA,
MATEMAaTHYCCKOIO aHajn3a,

pemaTh CTaHAapTHHIC
SHaHWA npodeccuoHaIbHbIE 337aYll C MPUMEHEHUEM
€CTECTBEHHOHAYYHBIX M OOIICHHKCHEPHBIX
3HAaHUH, METOI0B MaTEMaTUYECKOr0 aHalIHu3a
¥ MOJCTTPOBAHUS

HNOIIK-1.3 uMeeT HaBBIKM: pelIaTh 3aJayu

npodeccHoHaNBHOMI JeSATEIbHOCTH,
TIPUMEHSIS METO/TBI MOJICJIUPOBAHUS,
MaTeMaTU4YeCcKoro aHanu3a,

CCTCCTBCHHOHAYYHBIC U 06H_[CI/IH)KCHepHLIC

3HAHHUSA
OIIK-7. CnocobeH aHaIU3UpOBaTh, NOIIK-7.1 3HaeT: OCHOBHBIE CTaHAAPTHI
COCTABJISITh U IPUMEHATh TEXHUYECKYIO 0OpMIICHHUST TEXHHYECKOHN JJOKYMCHTALUH B
COOTBETCTBUU C JENCTBYIOIUMU

JAOKYMCHTAIMIO, CBA3aHHYIO C




npogeCCHOHATIBHOM 1€ TEIbHOCTBIO, B
COOTBETCTBUH C JEHCTBYIOIIUMU
HOPMAaTUBHBIMH JOKYMEHTaMU B
COOTBETCTBYIOLIECH OTpaciIn

HOPMAaTUBHBIMHU JOKYMCHTaAMHU B o0ractu
TCXHOJIOTUHU MAaTCpUAIOB

NOIIK-7.2 yMeEeT: aHAIM3UPOBATh,
COCTABJIATh M TPUMEHATh TEXHUYECKYIO
JIOKYMEHTAIUIO B COOTBETCTBUH c
JIEHCTBYIOIUMH HOPMAaTHBHBIMH
JOKyMEHTaMH B  OONACTH  TEXHOJIOTHH
MaTepHuasoB

HUOIIK-7.3 wuMeeT HaBBIKH: IIOJTOTOBKHU
COCTaBJICHUSA pedeparos, JIOKJIaZ0B,
TEXHOJIOTHYECKUX KapT B COOTBETCTBUU C
JIENCTBYIOIUMU HOPMAaTHBHBIMH
JOKyMEHTaMH B  OOJACTH  TEXHOJIOTHH
MaTepHuasoB

[TIK-2. CiocobeH opranu3oBath padOThI
NIEPCOHAA TEXHOJIOTUYECKOTO
MIOJIpa3JIeJICHUs POU3BOICTBA
XOJIOTHOKATaHOTO TTPOKATa I[BETHBIX
METAJUIOB H CIUIaBOB

NIIK-2.1. 3Haer OCHOBHbIE TEXHOJOIHU
METAJITypruYeCKOro Npou3BOACTBA,
CTaTUCTHUYECKYIO 00pabOTKY TaHHBIX.
NIIK-2.2. YMeeT ycTaHaBIUBaTh OTKIOHEHUS
JAQHHBIX OT HOPMAJIBHOTO pacIpeeIeHMts,
oOHapyXKuBaTb M HCKIIOYaTh BBIOPOCHI B
BbIOOPKE JTaHHBIX, 000CHOBBIBATh PEIICHHUS.
HIIK-2.3. Bnaneer mNpuUMEHEHUEM OCHOB
TEOPUU METATYPIUYECKUX IMPOLECCOB MPU
peleHnn TEXHOJIOTMYECKHUX 3a1a4
METAJIITyPruyecKOro Npon3BOCTBA.

2. MecTo AMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

JlucumniuHa OTHOCUTCS K YacTH, (opMHpyeMOM YydYacTHHKaMH 00pa30oBaTeNIbHBIX

oTHouieHui 6;10ka b1 «Jluctuunauuel (MOILYITH)».

((MeTaJ'IJ'IprI/I‘-ICCKI/Ie TCXHOJIOTHKW» B3aMMOCBA3daHA JIOTUYECKU W COACPIKATCIILHO-

MCTOANYECCKHU CO CIICAYIOMMUMHA TUCHUILIMHAMHA U IPAaKTUKaMU OOII:

—  XHUMHUS;
—  (Qusmka;

—  TemIopu3nKa;

— (u3nuecKas Xumus;

— MaTepHaIOBECHHE;
— BBEJICHHE B MPodeccuio;

— HWHHOBAIIMU B MCTAJUTYPTUH.

3. CTpyKTypa U cofep:KaHue IMCUUIINHBI

OO11ast TPYI0EMKOCTh JIUCIUILTUHBI COCTaBIsieT 5 3aueTHbIx(e) equnuil(bl) (180 yacos).




3.1

(mo ¢popmam 0OyueHwHs)

3.1.1.04H0-3a04Has hopma 00ydeHUs

Bunbl yueOHoli paboThbl U TPY10€MKOCTh

Buj y4eoHoii pa6oThl Koauyecrso Cemectp
n/n 4acoB
1 AyAUTOpPHBbIE 3aHATHS 56 4,5
B tom unciie:
1.1 | Jlexkmuu 24 4.5
1.2 | CemuHapcKue/IpakKTHYCCKUE 3aHITHS 32 4,5
1.3 | JIaGopaTopHbIe 3aHATHUS
2 CamocrosiTesibHas padoTa 124 4,5
IIpomeskyTOoYHAs aTTecTaNMs
3auet/nud.3auer/IK3aMeH 4 cem —3ader; 5cem - DK3aMeH
HToro 180 | 4,5
3.1.2.3ao04nas popma oObyueHus
u/n Bup y4eOHoii padoThI f;)é‘:)l;[}‘lCCTBO Cemectp
1 AyIHMTOPHBIC 3AHATHS 18 4,5
B Tom uncie:
1.1 | Jlexkmuu 10 4.5
1.2 | CemuHapckue/npakTH4ecKue 3aHsATHS 8 4,5
1.3 | JIaGopaTopHbIe 3aHATHUS
2 CamocrosiTejibHas padoTa 162 4.5
IpomMe:kyTOUHAsI aTTECTALUS
3adet/nud.3aueT/7K3aMeH 4 cem — 3auer; S cem - OK3aMeH
HToro 180 | 45
3.2 TemaTnuyeckuii MJIaH M3y4YeHHs TUCHUTITIMHBI
(mo ¢popmam oOyueHus)
3.2.1.0ynHo0-3a04Hast popma 00ydeHus
TpyroemkocTs, yac
AyauTopHas pa6ora 3
2 o E
Pa3znennl/TeMsl 3 R z 8 5
n/n =) g 2 = 5 s | E
JIACHUTLIAHBI y g 3 §~ 3% | 8
= |EEE|EE|EE|§S¢
5 2 E > o =
5 |Z25|/ 85| 85|28
- |SEEl=E| g |08
Pa3nen 1. BBenenue 4 2 -
1




1.1 | Tema 1. CoctaB Kypca u €ro pasjesbl. 1 - 1
Kpatkue CBEJICHUS 0
METAJTYPTHYECKOM IPOU3BOJICTBE.
12 | Tema 2. CxemMa COBPEMEHHOTO 1 - 1
METAJTYPTHYECKOTO TPON3BOICTBA.
Pa3nen 2. Uepnasi MeTa/LTyprusi 46 6 14 26
2
2.1 | Tema 1. [lomeHHOE MPOU3BOJICTBO. 2 2 4
2.2 | Tema 2. IIpou3BOACTBO CTaNIH. 2 10 18
2.3 | Tema 3. PaznuBka cranm. 2 2 4
3 Paznen 3. OOpadoTka MeTaLJIOB 32 4 4 24
JAaBJIEHUEM.
3.1 [Tema I. IIpokarka. 2 2 12
3.2 |[Tema 2. Bonodenwme, mpeccoBaHue, 2 2 12
KOBKA U IITAMIIOBKA.
4 Paznen 4. OcCHOBHBIE TEXHOJOTHHU 32 4 4 24
NMPOU3BO/JICTBA IBETHBIX METAJIOB
4.1 [Tema 1. Ilpon3BoACTBO M€ U HUKEJIA. 2 2 12
42 [Tema 2. IIpow3BOJACTBO aFOMHUHUS, 2 2 12
TUTaHa, BOJb(ppaMa 1 MOJIUO ICHA.
5 Pa3znen 5. Tepmuueckasi 00padoTKa, 32 4 4 24
JUTeiiHOe MPOU3BOJACTBO, CBApKa M
namka.
5.1 [Tema l.Tepmuueckas oOpaboTKa. 2 2 12
5.2 |[Tema 2. JlureiiHoe TPOM3BOACTBO, 2 2 12
CBapKa U IauKa.
6 Pazgen 6. OcCHOBHBIE TEXHOJOTHHU 34 4 6 24
MOPOLIKOBO METAJLIYPIrUH.
6.1 Tema 1. TexHOnormu MNPOU3BOACTBA 2 2 12
MOPOIIIKA.
6.2 Tema 2. TeXHOJOIMH H3TrOTOBJICHUS 2 4 12
171631 (117171 u3 MOPOIIIKOBBIX
MaTepUaJIOB.
Hroro | 180 24 32 124
3.2.2. 3aounas popma oOydeHHSI
TpyroeMkocTsb, yac
AyauTopHas pa6ora 3
=) =
g D o 2 = é
w/n Paznenni/Tembl 2 s 5 2 g < | @
JducumnianHbl - 2 8 § 2 = 5
= |EEE|S2E|cEs|¢8¢
E |SEE| 85| 22| 28
= o a g s I [T S =
Ol BEs | B2 0 e
Pasznen 1. BBenenne 5 1 - 4




1
1.1 | Tema 1. CocTaB Kypca u €ro pasjesbl. 0,5 - 2
Kparkue CBEIICHU 0
METAJTyPrHYECKOM IPOU3BOJICTBE.
1.2 | Tema 2. Cxema COBPEMEHHOTO 0,5 - 2
METAJTyPrHYECKOT0 IPOU3BOICTBA.
Pa3nes 2. YepHas meTa/uryprus 38 2 4 32
2
2.1 | Tema 1. JloMmeHHOE TPOU3BOICTBO. 1 1 6
2.2 | Tema 2. [Ipon3BOJACTBO CTaJIH. 0,5 2 20
2.3 | Tema 3. PaznuBka cranu. 0,5 1 6
3 | Pazmen 3. OOpaGorka wmeraiioB | 33 2 1 30
JAaBJICHHEM.
3.1 [Tema I. IIpokarka. 1 1 16
3.2 ([Tema 2. BomodeHue, mpeccoBaHUE, 1 - 14
KOBKAa M IIITAaMITOBKA.
4 Pazgen 4. OcHOBHBIE TEXHOJOTHH 33 2 1 30
MPOU3BO/JCTBA IBETHBIX METAJLIOB
4.1 [Tema 1. Ilpon3BoACTBO MEIU U HUKEIIA. 1 - 14
4.2 [Tema 2. IIpom3BoaCTBO aTOMUHUS, 1 1 16
TUTaHa, BOJIb(paMa u MO0 IeHa.
5 Pa3nen 5. Tepmuueckasi 00padoTKa, 33 2 1 30
JUTeilHOe MPOU3BOJACTBO, CBApKa
naiika.
5.1 [Tema l.Tepmuueckas o6paboTKa. 1 1 16
5.2 [Tema 2. JlureiiHoe MPOU3BOACTBO, 1 - 14
CBapKa W Maika.
6 Pasgen 6. OcHOBHBIE TEXHOJIOTHH 38 1 1 36
MOPOIIKOBOI MeTAJJIyPruM.
6.1 Tema 1. TexHomoruu mNpPOU3BOACTBA 0,5 B 18
MOPOIIIKA.
6.2 Tema 2. TexXHOIOTMH H3TOTOBJIIEHHUS 0,5 1 18
15631 (S07071 u3 ITOPOIIKOBBIX
MaTepUasoB.
Hroro | 180 10 8 162
3.3  Conepxkanue TUCHUNINHBI
Pa3nen 1. BBenenue
Tema 1. CocraB kypca u ero pasuenbl. KpaTkue cBeA€HHUS O METALTYPrHYECKOM
MIPOU3BO/JICTBE.

Tema 2. Cxema COBPEMEHHOTO METAILTYPTrUYECKOTO MPOU3BOCTBA.

Pa3nea 2. YepHas MmeTai1yprus

Tema 1. JlomeHHOe npOM3BOACTBO. YepHas MeTaUIypruss — KOpPOJEBA MHPOBOM
HSKOHOMHKH. ACHEKThl Pa3BUTUS MHUPOBOM MeETaJUTyprHuecKoi MpOMBINUIEHHOCTH. CrocoObl




MIPOU3BOJCTBA METAJUIOB U CIUIaBoB. IIpons3BoacTBO uyryHa. McxogHele MaTepuaibl JOMEHHOU
wiaBku. [loaroroBka pya K IjiaBKe. YCTpOHCTBO M pabora goMeHHOW meud. [IpomykTsi
JOMEHHOTO npou3BoAcTBa. Knaccudukanus 4yryHoB.

Tema 2. [IpousBoacTBo  cranm. KonBeprepHoe  mpoW3BOJACTBO  CTajM.
DneKTpocTalerjaBuibHOe MNpOou3BOACTBO. Kiaccudukanus cTaneil 1O Ha3HAYEHUIO, 110
Ka4yeCTBY, 10 XUMUYECKOMY COCTaBY U I10 XapaKTepy 3aCThIBaHMsI CTAIM B U310xkHUIAX. CTanu ¢
0CcOOBIMU CBOMCTBaMHU (’KapOCTOMKHE U KapoNpouHbie). MapKupoBKa cTalei.

Tema 3. PaznuBka cramu. ArperaTsl JOBOJKHM CTalu. Arperar «1€4b-KOBUD». MaliuHbl
HEIPEPBIBHOIO JIUThS 3arOTOBOK.

Paznen 3. O6paGoTka MeTaJIOB 1aBJIeHHEM

Tema 1. Ilpokarka. Cunbl u HanpspkeHUs. CXeMbl HAPSHKEHHOTO COCTOSIHUSL M CXEMBI
nedopManuu. YpaBHEHHE IacTHUHOCTH. [Imactmueckas nedopMarivs METalIoB U CIUIABOB B
ropsiyeM U XOJIOJHOM cocTOsiHUU. [loCTOSHCTBO 0ObeMa METalioB M CIUIABOB B TOpsSYeM U
XOJIOHOM cOcTOsSiHUM. (OCHOBHOE€ U BCIIOMOraTelIbHOE O00OpYAOBAaHME NIPU IMPOKATKE.
TexHomornueckre cxeMbl IPOKaTHOTO MPOU3BOICTBA HA METAJUTYPIHUE€CKOM 3aBOJIE.

Tema 2. Bomoudenme, mnpeccoBaHue, KOBKa M InTamrmoBka. [Ipoiecc BosodueHHs H
koddunmentsl nedopmanuu. OOopynoBaHue A BoJoYeHHs] TpoBosioku. IIpeccoBanue.
Mamunnas koBka. O0beMHast TamnoBka. JIucropas mraminoBka.

Pa3nen 4. OcHOBHBIE TEXHOJIOTMH NIPOU3BOICTBA BETHBIX METAJJIOB

Tema 1. IlpousBoactBo menu u Hukens. CpoiictBa Menu. ChIpbe ISl MPOU3BOJCTBA
meau. OOoramenne wmenHbix pya. PadunupoBanue wemu. CpoiictBa Hukena. Cxema
pou3BoJACTBa. OUUCTKA 3JIEKTPOJIUTA.

Tema 2. Ilpou3BoACTBO altOMHMHHS, TUTaHa, Boibppama u MonubaeHa. CeIpbe AJs
pou3BoOJCTBa amoMuHMsI. Cxema mnpousBojacTBa. [lomyueHue MeTalIM4eCKOro aatOMUHUS.
Tutan m ero csoiictBa. Cblpbe I NOJdydeHUs TUTaHa. lloaydeHne MeENKOIUCIEPCHOTO
nopomika tutaHa. CpoicTtBa Bosibdpama. Ceipbe UIsi TMPOM3BOJCTBA BOJb(pamMa M cxema
npousBojcTBa. [lomyyeHnune meramindeckoro Bojbdpama. Ceipbe A MOTY4YEHUs MOJIHOJEHA.
[Toryuenue monubeHa.

Pa3pea 5. Tepmuueckasi 00padoTka, JUTEHHOE NPOU3BOICTBO, CBAPKA M NailKka

Tema 1. Tepmuueckass o6paborka. Omxur. Hopmanuzauus. 3akanka. OTIycK cTalu.
XUMHUKO-TEpMHUYECKasi U TEPMOMEXaHHUECKUS 00paboTKa.

Tema 2. JluteiiHoe NpPOU3BOACTBO, CBapka M mnaiika. DOpPMOBOYHBIE MaTepHAaIbI.
ITonroroBka MarepHagoB M CMEIIMBAaHUE KOMIOHEHTOB. IIpon3BoacTBo moneneil. PopMoBKa.
OxunaxeHue OTIMBOK M MX 00paboTka. UyryHHoe u cTambHOe JuThe. OTIUBKH U3 IBETHBIX
crutaBoB. CrnienuanbHble BUABI JIMThA. JlyroBas cBapka. PydHas cBapka. ABTOMaTH3MpPOBaHHAs
cBapka. KonrakTHas cBapka. [laiika nasnpHukoM. [leunas mnaiika. Ilalika norpyxeHueMm.
CrnenunanbHble BUIBI NANKH.

Pa3znesn 6. OCHOBHBIE TEXHOJIOTMH NOPOIIKOBOM METAJIyPrUf

Tema 1. TexHomoruu NMPOM3BOACTBA MOPOILIKA. MexaHuyeckue (pa3Moil B IAPOBHIX WU
BHUXPEBBIX MEJbHUIAX) U (PU3UKO-XUMHUYECKHE (BOCCTAHOBJICHUE M3 OKUCIIOB, AJIEKTPOJIU3 U JIp.)
METO/IbI ITOJIYYE€HHUS TOPOIIKOBBIX MATEPHAIIOB.

Tema 2. TexHOJOrMM W3rOTOBJICHUS W3JEIUNA M3 TOPOIIKOBBIX MAaTEpUATIOB.
®opmoBanue nopomkos. Crniekanue uzaenuil. CBoicTBa NOPOIIKOBBIX U3/IETHM.

3.4 TemaTnka ceMMHAPCKUX/MPAKTHYECKHUX H JIa0OPATOPHBIX 3aHATHI

3.4.1.CeMHuHapCKHE/TIPAKTHUECKUE 3aHATHS

[TpakTrueckoe 3anstue 1. JlomeHHOE TPOU3BOICTBO.
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[IpakTuueckoe 3ausatue 2. KonBeprepHoe MPOU3BOJICTBO CTANIH.
[IpakTuueckoe 3anarue 3. [IpoussBonactBo cranu B neyax JCII.
[IpakTuueckoe 3ausarue 4. [Ipon3BoACTBO cTany B UHAYKIIMOHHBIX NIEYaX.
[TpakTuyeckoe 3ansaTue 5. Bueneunas o6padoTka cranu.

[IpakTuueckoe 3anarue 6. OCHOBHBIE CLIOCOOBI PAa3JIMBKH CTAJH.
[TpakTuueckoe 3austue 7. [Ipokarka. 3aK0H MOCTOSIHCTBA 00BEMA.
[IpakTuueckoe 3ansarue 8. Bonouenue. Pacuer MapuipyToB BoJIOUEHUSI.
[Ipaktuueckoe 3anstue 9. [[pon3BoICTBO IBETHBIX METAJLIIOB. Meib.
[IpakTuueckoe 3anstue 10. I[Ipou3BOACTBO LIBETHBIX METAIOB. AJTFOMUHUMA.
[Tpaktuyeckoe 3anstue 11. Tepmuueckas oOpadoTka. 3akanka.
[IpakTrueckoe 3ansatue 12. OCHOBHbIE TEXHOJIOTHH MOPOLIKOBON METAJTypryu.

3.4.2. JlabopaTopHbI€ 3aHATHUS

VY4eOHbIM MJIAHOM HE IPEyCMOTPEHBI

3.5 TemaTuka KypcoBbIX NPOEKTOB (KYPCOBBIX padoT)

V4eOHBIM IJIAHOM HE MpeayCMOTPCHBI

4, YueOHO-MeTOAM4YeCKOe U MHPOPMALITMOHHOE o0ecriedyeHne

4.1 HopmatuBHble JoKyMeHTHI 1 'OCThI
[Ipy n3y4eHnn AMCLHUIUIMHBI HE IIPENYCMOTPEHBI
4.2  OcHoBHas JuTeparypa

1. Teopus u TtexHomorus npokatku : Yue6Hoe mocobue / C. C. XmamkoBa, A. B.
[Mynerun, H. U. Bonruna, b. ®@. benento6ckuit. — MockBa : denepanbHoe rocynapcTBEHHOE
aBTOHOMHOE  00pa3oBaTelbHOE  YUYpPEeXKJIECHHE  BhICIIEro  oOpa3oBaHus  "MOCKOBCKHUIA
nonautexHuueckuit yausepcuret", 2023. — 150 c. — ISBN 978-5-276-02770-8. —- EDN DGHSJO.

2. Bonruna, H. W. Texnonorus tepmudeckoit oopadorku metayuioB / H. . Bonruna, C.
C. XnamkoBa, A. B. Hlynerun. — Mocksa : Mockosckuii [Tonurex, 2022. — 120 c¢. — ISBN 978-
5-276-02736-4. — EDN EFFVIT.

3. OCHOBBI MOJYYEHUS KOMIIO3UIIMOHHBIX MAaTe€pHajoB  METOAOM  IOpPOIIKOBON
Metautyprum : Yduebnoe mocodue / A. B. lllynerun, b. ®. benento6ckmii, A. I1. Anpumnaa, H.
W. Bonruna. — MockBa : MoCKOBCKHI noauTexHu4Yeckuil yausepcurter, 2021. — 136 c¢. — ISBN
978-5-276-02653-4. - EDN WWOWPE.

4. XKyx, B. JI. OntTuMu3anus sHepro3arpar B METAJUTYPIrHUECKUX TEXHOJIOTHAX : yueOHOe
noco6ue / B. JI. XKyxk, B. U. 3auka, 1. B. Tynunko. — Bonorna : Undpa-Unxenepus, 2021. —
212 ¢. — ISBN 978-5-9729-0730-4. — Texkct : 51eKTpoHHBIN // JlaHb : 3JIEKTPOHHO-
oubmmoteuynas cuctema. — URL: https://e.lanbook.com/book/192490 (nmata oOparmenwus:
10.08.2023). — Pexxum pocTyna: AJsl aBTOPH3. OIb30BaTENCH.

5. TlepcriekTHBHBIE METALTYPTUYECKHE M TEXHOJIOTWYECKHE IIPOIECCHl IMPOU3BOICTBA
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KOHCTPYKIIMOHHBIX MarepuanoB : mMoHorpadus / B. M. Mypasees, II. B. baxmartos, A. B.
®ponos, B. B. I'puropseB. — Bonoraa : Uadpa-Umxkenepus, 2021. — 328 ¢. — ISBN 978-5-
9729-0740-3. — Texkcr : anekTpoHHbIN // JlaHb : 3eKkTpoHHO-OMONMHoTeuHas cuctema. — URL:
https://e.lanbook.com/book/192484 (mata oOpamenus: 10.08.2023). — Pexum poctyma: as
aBTOPU3. MOJIb30BATENCH.

4.3  JlonmoJHUTeJbHAsI JUTepaTypa

1. Ulynerun, A. B. Texnonorust nporeccoB TuctoBoii mrammnoBku / A. B. lynbrum,
A. A. T'epacumoBa, b. ®. benemoOckuii. — Crapeiii Ockon : OOO «ToHkue HayKOeMKHE
texHonoruny, 2020. — 60 c. — ISBN 978-5-94178-689-3. — EDN XOSYEE.

2. benenmtobckuii, b. ®. TexHonoruss ¥ MalIMHBI A7 TOJIYYEHUS 3aroTOBOK W3
Pa3HOPOJHBIX ITOPOIIKOB TpOKaTKoW : YdeOHoe mocodome / b. . benmemoOckuii, A. A.
I'epacumosa, A. B. Hlynerun. — Crapseiii Ockon : OOO «ToHkHe HayKOEMKHE TEXHOJIOTMH,
2019. — 104 c. — ISBN 978-5-94178-620-6. - EDN WLPALS.

3. Konecnukog, 0. A. Meramnypruieckue TEXHOJIOTHH B BBICOKOIIPONU3BOAUTEIHEHOM
KOHBEpPTEepHOM 1exe : yueOHoe mocooue / 0. A. Konecnukos, b. A. bynanos, A. M. Ctosipos ;
nox penaknuei B. A. bureeBa. — Bomornaa : Madpa-Umkenepus, 2020. — 380 ¢c. — ISBN 978-
5-9729-0475-4. — TekcTt : sneKkTpoHHBIH // JlaHb : 3JIEKTPOHHO-OMONHMOTEYHAsT CHCTEMa. —
URL: https://e.lanbook.com/book/148357 (mata obOpamenus: 10.08.2023). — Pexum gocryma:
JUTSL aBTOPU3. MOJIb30BATENCH.

4. burees, B. A. Mertamryprudeckie TEXHOJOTHH B BBICOKONPOU3BOJUTEIHHOM
AIIEKTPOCTAJICIIaBIIIBHOM Iiexe : yueOHoe mocobue / B. A. buree, A. M. Cromspos, A. X.
BammaxmeroB. — Bonoraa : Uadpa-Umkenepus, 2020. — 320 ¢. — ISBN 978-5-9729-0493-
8. — Tekcr: onexTpoHHBIH / JlaHp : JIEKTpOHHO-OMOMMoreunass cucrema. — URL:
https://e.lanbook.com/book/148361 (mara obOpamenus: 10.08.2023). — Pexum gocryna: s
aBTOPH3. IIOJI30BATEIICH.

4.4  DnexkTpoHHBIE 00pa3oBaTeibHbIE PeCypChl
MeTaJ'IJIprI/I‘leCKI/Ie TEXHOJIOTUHU

https://online.mospolytech.ru/course/view.php?id=2772

45 JluneH3WOHHOe ¥  CBOOOJAHO PpAacCHpOCTpPaHsieMOe NPOrpaMMHOe
odecreyeHue

HanmenoBanmue | Pazpadoruux IO HocrynHocTh Ccblika Ha Equnblii
(mpaBoo0Jiagarennb) (IMEeH3UOHHOE, | peecTpP POCCUIICKUX
cB00OIHO nporpamm st IBM un
pacnpocrpansiem | B/l (mpu Haamumnm)

oe)
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Moii Oduc 00O "HOBLIE Jlnnensnonnoe https://reestr.digital.gov.r
OBJIAYHBIE u/reestr/301558/?sphrase
TEXHOJIOT'MN" id=943375

4.6 CoBpemeHHbIe TPpo(eccHOHATbHBIE 0a3bI JaHHBIX U HH(OPMAIIUOHHBIE
CIPaBOYHbIE CHCTEMbI

HoctynH
Ne HaumenoBanme CchblLika Ha pecypce
oCcTh
HNupopMannoHHO-CIPABOYHbIE CHCTEMBI
Wudopmannonnsie pecypcesl Cetn .
1. http:// www.consultant.ru
KoncynpsrantlLitoc P flocrymio
JIeKTPOHHO-0UOINOTEYHbIEe CHCTEMBbI
Jlanb https://e.lanbook.com/ JlocTymHa B ceTH
1. Wurepuer 6e3
OrpaHUYCHU
IPR Books https://www.iprbookshop.ru/ | [loctymHa B cetn
2. Wureprer 6e3
OTpaHUYECHUN
IMpodeccnonanbubie 0a3bl JAHHBIX
baza naHHBIX HAy4YHOU HJIEKTPOHHOM http://www.elibrary.ru HocTymHo
1. | 6ubnmorexu
(eLIBRARY.RU)
WebofScienceCoreCollection — http://webofscience.com JHoctymHo
MoJIUTeMaTHuecKas peepaTUBHO-
2. | Gubmmorpadmueckas
MHAYKOMETpHUYECcKas
(6bubmmomeTpuueckas) 0a3a TaHHBIX

S. MarepuajbHO-TeXHHYECKOE 00ecneyeHue

Aymutopun kadenpel «Mertamnyprusi» aBl204, as1205, aB1206, aB1206a ocHalieHbl
HOYTOYKaMH, IPOEKTOPOM, SKpPaHOM, YUEOHBIM MaTepUaIoM.

6. MeToanuyecKkue peKoMeHIaluu


https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/
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6.1 MeToanyeckne peKOMeHAAIUM /Il MPeNnoaaBaTeis M0 OPraHu3anuu
00y4eHus

[Tpu opranuszanuu y4yeOHBIX 3aHATUN (JEKUUH, CEMUHApPOB, MPAKTUYECKUX 3aHATHM,
71a00paTOPHBIX, CAMOCTOSTEIBHBIX U BBITYCKHBIX paboT, a Takke KypCOBOTO IMPOCKTHPOBAHUA)
CJIEIyeT HUCII0JIb30BAaTh 3JIEMEHThl UHTEPAKTUBHOIO OOyUYeHHUSI Ha BCEX 3Tallax JJis BOBJICUEHUS
CTYZIEHTOB B IIPOIIeCC MO3HaHUs. JIJIs 3TOro 1enecoo0pa3Ho UCIOIBb30BATh CIEAYIOINe (GOPMBI:

— JIMaIoroBOe 00ydeHHUe, B X0Jie KOTOPOTO OCYIIECTBIISICTCS B3aMMOACHCTBUE
IpenoaaBaTens U CTy/ACHTa;
— MOJICTTUPOBAHUE, TO €CTh BOCHPOU3BEICHUE B YCIIOBUSAX OOYYCHHUS IO
JAHHOWTUCITUILIMHE MPOIIECCOB, MPOUCXOASIINX B PEAIbHOCTH;
— KOMITBIOTEPHU3aIUs oOy4JeHUs JUIST  UHTCHCH(DUKAITUN "
pacIMPEHUIBO3MOKHOCTEH 00pa30BaTEIBHOTO MPOIECCa;

- HCIIOJIB30BAHUEC CpPCACTB HAITIAAHOCTU: CTCHAbI C KOMIIJICKTOM y‘I€6HO-
MGTOHquCKOﬁ JIMTCPATyphl, IUJIaKaTbl 110 TEMaM, HATYPHBLIC 06pa3u1)1, My.HLTPIMCIIHfIHBIC
CUCTEMBI, KAPTOTCKY y‘IC6HHX BHﬂeOCHaﬁHOB n BI/I,Z[eO(bI/IJ'ILMOB u 1p.

6.2 Meroanueckue yKa3aHusl JAJIs1 00y4alOUIUXCsl 0 OCBOECHHUIO
TUCHUTLTHHBI

Jliss MakCUMajbHOW WHAMBHUIYAIM3ALUU JESITEIbHOCTH CTYJEHTa, YUYeOHBIM IIAHOM
IpelycCMaTpUBAETCs BPEeMs Il CAMOCTOSITEIbHON paboOTHI.

Cpenu OCHOBHBIX BHJOB CaMOCTOATENBbHOM pabOThl TPAAMLIMOHHO  BBIJEISAIOT:
TBOPUYECKYIO JESTENbHOCTh CTYAEGHTa B AayAUTOPHM, IPH BHEAYJUTOPHBIX KOHTAKTax C
npenojaBaTesieM Ha KOHCYJIbTAllMsX M JOMAllHEW IMOATOTOBKE K JIEKIUSM, CEMHUHApCKUM U
NPAKTUUYECKUM 3aHSATHUSM, 3a4eTaM M HK3aMeHaM, Npe3eHTalusM W JOKJIaJaM; HalucaHue
pedeparoB, BHINOIHEHHE JTAOOPATOPHBIX M KOHTPOJBHBIX PadoT; ydacThe B HayyHOW padboTe u

np.
Lenb camocToAITENBHON PAOOTHI CTYJIEHTa — OCMBICIEHHO M CaMOCTOSITENIHO paboTaTh
CHayaJa ¢ Yy4eOHbIM MaTepualioM, 3aTeM C Hay4yHOH HHQoOpMaiuei, 3aJ0XKHUTh OCHOBBI

CaMOOpraHU3allMl W CaMOBOCIHMTAaHUS C TeM, YTOOBl TNPUBUTH YMEHHE B JaJbHEHIIeM
HENPEPHIBHO MOBBIIIATH CBOIO TPO(HECCHOHATIBHYIO KBATH(PHUKAIHUIO.

IInaHupoBaHue BpEMEHN Ha CaMOCTOSTENIbHYIO pabOTy CTYAEHTaM JIydlle OCYLECTBIATh
Ha BECh CEMECTp M INpelycMaTpUBaTh PETYJISIpHOE I[OBTOPEHHUE MPOUJEHHOTO Y4eOHOTO
MmarepHaa.

Jliia Gonee yriryOJI€HHOTO M3y4€HUs] pEKOMEHAYETCS UCIIOJIb30BaTh U3JaHMs, YKa3aHHbIE
BCIIMCKE JIOMOJIHUTENIbHON JIUTEPATYPHI.
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7. MoH/1 O1IEHOYHBIX CPEICTB

7.1  MeToabl KOHTPOJISI U OLIEHUBAHMS Pe3yJbTATOB 00yUYeHUsI
JIiss  KOHTpOJIsL yCIIEBAEMOCTH W Ka4yecTBAa OCBOCHHUS JHMCIUIUIMHBI  HACTOSIICH

[IPOrpaMMOi IPEAYCMOTPEHBI CIEAYIOIINE BUbI KOHTPOJIS:
- KOHTPOJIb TEKYLIEH ycrieBaeMOCTH (TEKYLIUIl KOHTPOJIb);
- IPOMEXKYTOYHAsI aTTeCTalUs (3a4eT).
7.2 1lkana u KPpUTEPHUHU OLEHMBAHUS Pe3yIbTATOB 00yUeHU S

®opMa NpPOMeKYyTOUYHOM ATTeCTALMHU: IK3aMEH.

[IpomexxyTrounasi arrectanmus oOydarommxcss B (GopMe 5K3aMEeHa MPOBOIUTCS II0
pe3ysibTaTaM BBINOJIHEHUSI BCEX BUJOB Y4eOHOU pabOThl, MIPETyCMOTPEHHBIX YU€OHBIM IJIAHOM
[0 JAHHOM JIUCUUIUIMHE (MOAYIIO), MPU 3TOM YUUTBHIBAIOTCS PE3YJIbTaThl TEKYILIErO KOHTPOJIS
yCcIieBaeMOCTH B TeueHHe cemecTtpa. OIlleHKa CTENeHH JOCTIKEHHS O00y4JaroIuMUCS
IUIAHUPYEMbIX  pe3yJbTaTOB  O0y4eHUs MO  JUCHUIUIMHE  (MOIYJK)  IPOBOJUTCA
npenojiaBaTesaeM, BEAYUIMM 3aHATUS 1O JMCHUIUIMHE (MOAYJI0) METOAOM 3SKCIEePTHOM
oueHkd. ITo uroram mpoMexyToyHOH aTTeCTalMM MO AUCLUUIUIMHE (MOJYJIO) BBICTABISAETCA
OLICHKA «OTIUYHO», «XOPOIIO», «YIAOBIECTBOPUTEIBHO» UIIU «HEYIOBIETBOPUTEILHON.

OO0s13aTenbLHBIMU YCIOBUAMHU IIOATOTOBKH CTYIACHTA K HpOMe)KYTOqHOﬁ aTTcCTaluu
SABJIACTCA BBIIIOJIHCHUE CTYACHTOM BCEX IMMPEAYCMOTPCHHBIX (1)OpM TEKYLICTO KOHTPOJIA.

HMlxkana Onucanue
OLICHUBAHUSA

BrimonHeHsl Bce BUIBI yuyeOHOW paloOThl, TMPEAYyCMOTpPEHHBIE padoueit
nporpaMMoil. CTylE€HT AEMOHCTPUPYET COOTBETCTBHE 3HAHWN, YMEHUH,
HAaBBIKOB, IPEAYCMOTPEHHBIX IPU HW3YYEHUU JUCLUIUINHBIL, OIEPUPYET
OTINYHO NPUOOPETEHHBIMA 3HAHUSIMHM, YMEHUSIMH, HaBbIKaMH, IPUMEHSET HUX B
CUTYallUsX TOBBIIIEHHOW cioXkHOCTU. [Ipm 3TOM MOTYyT OBITH JOMYIIEHBI
HE3HAYUTeNbHbIE OMIMOKH, HETOUHOCTH, 3aTPyJHEHUS MpPHU AHATUTHUYECKUX
omnepanMsax, IEepeHOCe 3HAHMM WM YMEHHMM Ha HOBBIE, HECTAaHJApPTHBIC
CUTYallUH.

BeimonHensl Bce 00s3aTeNbHBIE  YCIOBHSL MOJTOTOBKM CTyAEHTa K
IIPOMEKYTOUYHOM aTTECTALMH, PETyCMOTPEHHBIE TPOTPAMMOM U CLIUATIIINHBL.
Xoporo OOyyaromuiicss J€MOHCTPUPYET YAaCTUYHOE COOTBETCTBUE CIEIYIOIIHUX
3HAaHUW: METAUIyprUuecKMX TEXHOJOTMM M MX [PUMEHEHMs, HO
JIOMYCKAIOTCS HE3HAuuTeNbHbIE OIIMOKM, HETOYHOCTH, 3aTPYAHEHUS INpH

AHAIIUTUYCCKUX OIICpanuiax.
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BemonHeHsl Bce 00s3aTeNbHBIC YCIOBUS MOATOTOBKH  CTYICHTA K
MIPOMEKYTOUHOM aTTeCTallUU, MPETyCMOTPEHHBIE TPOTrPAMMOMN TUCITUTIIIMHBL.
OOyyaromuiicss J1€MOHCTPUPYET HEMOJIHOE COOTBETCTBUE CIIEAYIOIIUX
Y noBneTsopu- | 3HAHUH: METAUTYPIUYECKUX TEXHOJNOTHI M WX MpUMEeHeHus. Jlomyckarores
TEJIBHO 3HAYUTENIbHbIE OIIMOKHU, MPOSIBISIETCS HEAOCTATOYHOCTh 3HAHWM, MO psay
MoKasarenei, 00yJaroIuics UCIBITHIBACT 3HAYUTENbHbIC 3aTPYAHEHUS MIPU
ONEPUPOBAHUU 3HAHUSAMU IIPU UX [IEPEHOCE HA HOBBIE CUTYALIUH.

He BbimonHeHbl o00s3aTeibHbIE YCIOBUS IMOJATOTOBKM  CTyJIEHTa K
IIPOMEXYTOUHOM aTTecTalluy, IPEeLyCMOTPEHHBIE IIPOrPaMMON IUCLUIIIVHBI,
NJIN CryneHT AEMOHCTPUPYET HENOJIHOE COOTBETCTBUE 3HAHMM, YMEHUH,

HAaBBIKOB, IPENYCMOTPEHHBIX MPU H3YYEHHH JUCLUUIUIMHBI, JOMYCKAKTCA
Heynosnerso-

PUTEIBHO

3HAYUTENNbHBIC OIMMOKM, TPOSBISETCS  OTCYTCTBHE 3HAHUM, YMEHUH,
HaBBIKOB II0 psAy II0Ka3aTeiaed, CTYIEHT WCIBITBIBACT 3HAYUTEIbHBIC
3aTPyHEHMS IIPU ONIEPUPOBAHUU 3HAHUSAMU U YMEHUSIMH IIPU UX IIEPEHOCE
Ha HOBBIE CUTYallUH.

7.3  OueHo4YHbIE CpeCTBA

7.3.1. Texyuuii KOHTPOJIb
B mnpouecce oOyueHMsS HCMOJIB3YIOTCSI OLIEHOYHBIE CPEACTBA PYOEKHOro KOHTPOJIS

YCI€BAEMOCTHU U TPOMCIKYTOYHBIX aTTe()TaIlI/II\/'I " CIICAYIOIIHUEC BUABI CaMOCTOSTCIbHOU pa6OTI>IZ

—  4YTeHHE  PEKOMEHAYeMOW JTUTEPaTypHI OpH  TOATOTOBKE K
JICKOIUOHHBIM,ITPAKTHUYCCKUM U CaMOCTOATCIIbHBIM (KOHTpOJ’II)HI)IM) 3aJaHUAM,
—  OIaHKOBOE U KOMIBIOTEPHOE TECTUPOBAHUE;
—  pedepartsl, noknaasl Ha CHK.
[TmanupoBaHKe BpEMEHH Ha CAMOCTOSATENBHYIO pa0OTy CTyIEHTaM JIy4llle OCYIIECTBISTh
HAa BECh CEMECTp M TMpelycMaTpUBaTh PETYISIPHOE MOBTOPEHHE TMPOMJICHHOTO Y4eOHOro
MaTepuana.

Jliia Gonee yriiyOJI€HHOTO U3YY€HHUs PEKOMEHAYETCsl UCIIONIb30BaTh U3JaHUs, yKa3aHHbIE
B CITUCKE JIOMOJIHUTENIbHOMN JIUTEPATYPHI.

21.]'[5[ pacIInpCHUA 3HAHUHN CJICOYET HCIOJIBb30BATH TAKXKC CBCACHUA, ITOJYUCHHBIC H3
I/IHTepHeT-I/ICTO'-IHI/IKOB Ha COOTBCTCTBYIOIIUX caﬁTax, a TaKKC MMPOBOJUTH IMOUCK B pa3JINYHBIX
CHUCTCMAaX, TaKHUX KakK Yandex, Rambler, " TOJIb30BAThCA CIICHUATIN3UPOBAHHBIMU CaﬁTaMH,
TaKUMH Kak Www.anticor.ru, http://www.naukaran.ru, http://www.maik.ru wu apyrumu,
PCKOMCHAOBAaHHBIMH NPCIIOJAABATCIIEM HA JICKHUOHHBIX 3aHATHUAX.



http://www.anticor.ru/
http://www.naukaran.ru/
http://www.maik.ru/
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7.3.2. [IpomexxyTovHas aTTeCcTamus
[lepevyeHb KOMIIETEHIIMI C YKa3aHUEM ITAroB UX (POPMUPOBAHUS B MPOIECCEOCBOCHHUS

00pa30BaTeNbHOMN IPOrpaMMBl.
B pesynbrare OCBOCHUS JUCLUATIIINHBI (Mozyns) bopmupyroTcs
CJIEAYIOIINE KOMIIETCHIINH:

Kon B pesyabTrare ocBoeHHs1 00pa30BaTeJbLHOI IPOrPaMMbl 00yJarouiics
KOMIIeTeHIIUH A0JIKeH 00J1a1aTh
OIIK-1. Crniocoben perrath 3a1a4u MpohecCHOHABHON AEATEIbHOCTH, IPUMEHSS

MCETOIbI MOJACIIMPOBAHUS, MATEMATUUCCKOTO aHAJIN3d, CCTCCTBCHHOHAYYHbIC
154 O6H.I€I/IH)KeHepHBIe 3HaHHUA

OIIK-7. CriocobeH aHaIM3UpOBaTh, COCTABIIATH U IPUMEHATh TEXHUYECKYIO
NTOKYMEHTALUIO, CBSA3aHHYIO C IPO(QECCUOHAILHON AEATEIbHOCTBIO, B
COOTBECTCTBUHU C I{GﬁCTBYIOHIHMH HOPMAaTUBHBIMU JOKYMCHTAaMH B
COOTBETCTBYIOLIEH OTPaCIn

IK-2. Cnocoben  opraHu3zoBatb  pabOThl  MEPCOHAIA  TEXHOJOTHYECKOTO
MOJpa3/ICICHUs]  MPOU3BOJACTBA  XOJIOJIHOKATAHOTO  MpPOKaTa  I[BETHBIX
METAJUIOB M CIUIaBOB

B mnponecce ocBoeHusi o0Opa3oBarenbHOW MpOrpamMMmbl JaHHBIE KOMIIETEHIIMH, B TOM
YHUCJI€ UX OTACIBbHBIC KOMIIOHCHTHI, q)OpMI/IPYIOTCFI IIO3TAITHO B XO€ OCBOCHUA O6yanOHIHMHC5I
JTUCHUIIIMH (MOAYJeH), TPaKkTUK B COOTBETCTBMHM C YYE€OHBIM IUITAHOM U KaJICHIApHBIM
rpadukoM yueGHOro mporecca.

KOHTpO.]II)HbIe BOIIPOCHI 1JIsA l'lpOMe)KyTO‘-lHOﬁ arrecranuu

Bonpocsl k 3auerty
1. Yro Takoe meTanayprus?
2. OcHOBHBIE 3TAIbl COBPEMEHHOI'O0 METAJLITYPrHU€CKOro MPOU3BOICTBA?
3. Yrto Takoe AByXCTyleHYaTas TEXHOJIOIMH ITPOU3BOJCTBA CTAIHU?
4. OcHOBHas NPOAYKLHUS METAIITYPrUUECKOT0 POU3BOACTBA?
5. YTo Takoe kene3Hble py/Ibl, KAKOB MUHEPAIbHBIN COCTAB JKEIE3HBIX Py, YTO TaKOe
nycras nopona’?
6.YT0 Takoe MPOMBILUICHHBIE PY/bI?
7. TonnuBo, NPUMEHSIEMOE IPU JOMEHHOM POU3BOACTBE?
8. Kakue orHeynopHsle MaTepHaibl IPUMEHSIOT B TJOMEHHOM IPOU3BOJICTBE?
9. Kakue ¢utocel IpUMEHSIOT TPH JOMEHHOM IPOU3BOICTBE?
10. Yto Takoe arnoMmeparus *Keae30pyAHbIX KOHIEHTPATOB, KAKUE MTPOIIECCHI
IIPOUCXOAT MPH arjaoMepanuu?
11. KakoB MexaHHU3M YIPOYHEHHSI OKaThIIIEH pu 00xKHUre?
12. Yto Takoe 1oOMEHHas 11e4b €€ yCTPOMCTBO?
13. Uto Takoe moje3HbIi 00beM TOMEHHON Meun?
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14. Kakue 351eMeHTbl, TOMUMO K€JI€3a, BOCCTAaHABIIMBAKOTCS B JOMEHHOW neun?
15. U3 kakux okcuaoB (POpMHUPYETCS TOMEHHBIN HITaK?

16. KakoBbI IPOYKTHI MIJIABKUA B TOMEHHOM TIeuun?

17. Kak moAroToBKa MIMXTOBBIX MaTepUaIoOB BIUSET HA IPOU3BOAUTEIILHOCTD
JTOMEHHOU I1eun?

18. UTo Takoe nepBUYHbBIE IIUXTOBBIE MAaTEPUAIIBI?

19. Kakue arperarbl UCNOIB3YIOT JJIsl BBITIJIABKU CTAJIA?

20. KakoB npuHIHI pabOThl KUCIOPOIHOTO KOHBEpTEpa?

21. Kakue muxToBble MaTepuaibl UCIIOIb3YIOT JISl BBIILIABKU CTAIM B KUCJIOPOIHBIX
KOHBEpTEpax U AYroBbIX cTanenaBuibHbIX nevax (ICII)?

22. KakoBa CTpyKTypa peaKkIOHHOM 30HbI B KUCIIOPOJAHOM KOHBEpTEpE, KaKue
TEeMIIepaTyphbl Pa3BUBAIOTCS B HEM?

23. Kakoe KOJIMYeCTBO CTAIbHOTO JIOMa MOXHO TMEPETIaBUTh B KUCIOPOTHOM
KOHBepTepe?

24. C kakol 1eNbI0 UCTIONB3YIOT XUMUYecKrue nctounuku tema B JJCII?

25. B xakux 30Hax JICII npoucxoaut Haubosblliee OKUCIEHUE jKere3a’?

26. Kakue TuIbl 3J1€KTponedei HCIOIb3YyTCS MPU MPOU3BOJCTBE CTAIH?

27. Kakue mmuxToBble MaTepHaIbl UCIIOJIB3YIOT JIJIS BBHITIJIABKHU CTAJIA B TTOBBIX
craneraBmibHbIX nevax (JCIT)??

28. JlyroBbIX nevel NepeMEHHOT0 U MIOCTOSIHHOTO TOKA, B YEM OTJINYHE?

29. KakoB npunnui padots! neueit JJCI1?

30. TunoBas TexHoJorUs BhITIIaBKH cTanu B ieun JCI1?

31. BeimuaBka ctanu merogom nepersiaBa B neuu JACI1?

32.Texnomnorus rmiaBku ctaiu B kucibix JCIT?

33. Kakne okuciurenbHble peakuny nporekaror B neyax J(CII?

34. C kako¥ 11eJIbI0 UCTIONIB3YIOT XUMHYEeCKUe UCTOUHUKH Teruia B JJCIT?

35. B kakux 30nax J[CII nmporcxonut Hanbonblee OKUCIEHUE jxene3a’?

36. Kak MOKHO HCIIOIB30BATH TEMJIO OTXOSAIINX I'a30B Ui OJ0rpeBa JIoMa s
JACIT?

Bonpocsl k 3k3ameny
. CniocoObl Momy4eHns: METANTIMYECKUX MOPOIIKOB. DPopma YyacTHI] OPOIIKOB.
. @DopMOBaHME METAININYECKUX MOPOIIKOB. OCHOBHBIE METOIBI.
. CnekaHue MeTainyeckux nopomkoB. OCHOBHbIE TpeOOBaHMUSL.
. MexaHuuecknue METObI OJy4EHUsI NOPOIIKOB. OCHOBHBIE METOMBI.
. MoJIOTKOBBIE MEJIBHULIBI U aTTPUTOPHI YCTPOHCTBO U MPUMEHEHHE.
. [lTapoBble MENBHULIBI YCTPOMCTBO U IPUMEHEHHUE.
. Pexxumbl n3MenpyeHust MaTepuaoB B IIAPOBHIX MEIbHUIIAX.
. Pazmon marepuasnoB B BUOpAIIMOHHBIX U IJIAHETAPHBIX LIEHTPOOEKHBIX MEIbHUIIAX.
. Pa3mon marepunasioB B BUXPEBBIX U CTPYHHBIX MEJTbHUIAX.
10.ITomyuenne nopouIkoB METOAOM BOCCTAaHOBIICHMUS.
11.ITomy4yeHust MOPOUIKOB METOA0M 3JIEKTPOJIN3A.
12.0061mue 3akOHOMEPHOCTH MPOLECCOB (POPMOBAHUS TTOPOIIKOB.
13.3aBUCHMOCTB IIJIOTHOCTH IIPECCOBKM OT JIABJICHHUS IPECCOBAHUS.
14. Tpenue npu npeccoBaHUU MOPOLIKA.
15.bpak npu npeccoBaHUM MOPOUIKOBBIX 3aTOTOBOK.
16.Buasl mpoKaTKK MOPOIIKOBBIX MAaTEPHATIOB
17.Crioco6sI MpOKaTKH MOPOIIKa
18.XapakTep IBHKEHUS CIOEB NOPOILIKA IIPH BEPTUKAIBHON U TOPU30HTAILHOU

O 0 1N DN W —
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MPOKATKe

19.Craguu yrioTHEHMsI IOPOIIKA IPU IPOKATKE

20.ITepBbIit IBETHON METaI, KOTOPHIH YEJIOBEUECKOE 0OIIECTBO CTAIO UCIIOIh30BaTh
JUISL CBOMX HYX?

21.Pacrnonoxure B MpaBUILHOM MOPSIKE CTaANU TPOU3BOICTBA YUCTON Mean?
22.OCHOBHBIM METOAOM OOOTAIIEHUSI METHBIX PY/I SBIISACTCS?

23.Yro siBieTCS I1aBHBIM IPEUMYIIECTBOM aBTOI€HHOM IJIAaBKM MeT0/10M BaHrokoBa
nepe] IIaBKOW B OTpa)kaTeJIbHOM, pyJHOTEPMUYECKON WK IIaXTHOU re4u?

24 J1s 9ero KpeMHe3eM MPUMEHSIETCsI B Tipoliecce padhuHUPOBAHUS MeTU?

25.Yto takoe padpuaupoBanue?

26.Ha3zoBuTE OCHOBHOE MECTOpOXKAeHUE HUKENA B Poccun?

27.3a c4eT 4ero aJfOMUHUIO MOTYT OBbITh ITPUAAHBI BBICOKAS 3JIEKTPOKOPPO3MOHHAS
CTOMKOCTb M pa3InYHbIC IEKOPATUBHbIC OTTEHKU?

28.B 4epHOi1 MeTalTypruu allOMUHUN IPUMEHSIOT Kak?

29.CaMbIM pacpOCTpaHEHHBIM CIIJIABOM Ha OCHOBE aJIFOMUHHUSI SIBJISIETCS?
30.CoIpbeM 1sl TOTYyUEHUST ATTFOMUHUS SIBIISTFOTCS?

31. Buasl TepMuyeckoii 00paboTKH.

32. Ha3HaueHue TepMu4eckoil 00pabOTKHU.

33. 3akoH NOCTOSIHCTBA 0ObEMa MU MIACTUYECKON ehopMalnu.

34. YpaBHEHUE TUIACTUIHOCTH.

35. Ilnactuueckas nedopmaliys METAIOB U CIJIAaBOB B TOPSYEM U XOJIOJTHOM COCTOSIHUU.
36.CymHocTh mporiecca mpokatku. OCHOBHOE U BCIIOMOTaTeIbHOE 000pyA0BaHHUE.
37.I1pou3BoaCTBO OECIIOBHBIX M CBAPHBIX TPYO.

38.CymHocTs nporecca BosoueHus. O00pynoBaHKe IPHU BOJIOYSHHH.

39.CyuiHocTb nmpolecca NpeccoBaHusl.

40. OCHOBHEBIC OTIEPAINY MAIITMHHON KOBKH.

41.0OcHoBHBIE OTepa 00bEMHON U JTUCTOBOM IITAMIIOBKH.



