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JIuer akryasm3anuu padodei nporpaMmsl

Pabouyas mporpamma nepecmoTpeHa, oocyxkieHa u ogoopena s peanusamuu B 2027 - 2028
y4eOHOM roay Ha 3acenanuu kadeapbsl OOpadOTKH MaTepHajIOB TaBICHHEM
nMmern M.M.bospmrHoBa

[IpoTokom oT 20 r. Ne
3aB. kadeapou A.b. Momnep

Pabouas mporpamma nepecMoTpeHna, obcyxkieHa u ogoopena st peanuzamuu B 2028 - 2029
y4eOHOM roay Ha 3acenanuu kadeapbsr OO0pabOTKU MaTepUajIOB TaBICHHEM
nMmern M.M.bospmrHoBa

[IpoTokom oT 20 r. Ne
3aB. kadeapou A.b. Momnep




1 esu ocBoeHM S AUCUMIITIMHBI (MOXYJIS)

Ilenpto ocBoeHus aUCHUTUTHHBI «HOBBIE KOHCTPYKIIMOHHBIC MaTCPUANBD) SBISCTCS
dbopMHpOBaHHWE Yy CTYJICHTOB 3HAHMHA O COBPEMCHHBIX M HOBBIX METAUIMYECKUX H
HEMETAUTMYCCKIX KOHCTPYKIIMOHHBIX MaTepHaliaX, METOJaX HX IOJydeHHUs, 00padOTKH W
BO3MOYHBIX 00JIACTSIX TPUMCHCHHSI.

3a1aun TUCIUTUTHHBI — YCBOCHUE CTYICHTAMH:

- 3HAHUH 00 OCHOBHBIX TPYIIAX COBPEMEHHBIX METAJUTMUECKUX M HEMETALUTHYCCKHX
KOHCTPYKIIMOHHBIX MAaTepUaiOB, WX CBOWCTBA M O00JacTH TPHMCHCHHUS, OIpecicHUE
OCHOBHBIX XapaKTEPHUCTUK MATCPHAIIOB;

- palMOHAIBHOTO BBIOOpAa MarepHalia, HUCXOIsd W3 (YHKIMOHAIHLHOTO HA3HAYCHHS
W3JICITHS;

- pa3paboTKa TEXHOJIOTHH OO0pabOTKH MaTEpHAIOB C IENbI0 TMOJYYCHHS 3aJaHHON
CTPYKTYPBI H CBOKCTB, 00SCIICUNBAIONINX BRICOKHE IKCIUTYaTAIIHOHHBIC CBOMNCTBA H3CITHH.

2 MecTo IMCUMILIMHBI (MOYJIsI) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Huctunnuna HoBble KOHCTPYKIIMOHHBIE MaTepyaibl BXOIUT B 4acTh y4eOHOTO TUIaHA
dhopMupyeMyI0 YIaCTHHKaMH 00pa30BaTEIbHBIX OTHOLIEHUH 00pa30BaTEIbHON MPOTPAMMBEI.

Jist  w3ydeHusT — JOUCHMIUIMHBI — HEOOXOMWMBI  3HaHUS  (YMEHHS,  BJIAJICHUSA),
chopMUPOBaHHBIC B pe3y/IbTaTe U3YUCHHS AUCIUIUIMH/ TIPAKTHUK:

Jist  w3ydeHusT ~ JOUCHMIUIMHBI  HEOOXOMWMBI  3HaHUS  (YMEHHS,  BJIAJICHUSA),
chopMuUpOBaHHBIE B pe3yibTaTe M3YYCHHUS MAaTEMAaTUKH, (QU3UKUA, XUMHUHU, THHOPMAIIMOHHBIX
TEXHOJIOTUH, MaTEPHAIIOBEJCHUS, TEXHOJOTUM KOHCTPYKIIMOHHBIX MAaTEPHAIOB, a TaKKe
OCHOB HAy4YHBIX HCCIIEIOBAHUM, OpPraHU3allMy W TJIAHUPOBAHUS SKCIIEPUMEHTA, MOJTYyYEHHBIE
00yJaroIIMMHUCS Ha MPEBIIYIEM YPOBHE BBICIIETO 00Opa30BaHUS.

3HaHus (yMEHMs, BJIAJCHHUA), MOJyYCHHbIE IPU H3YYEHUU JAHHOM JUCLUIUIMHBI
OyayT HEOOXOUMBI JUI U3Y4YE€HUS TUCIUILINH/TIPaKTHK:

Meto1pl oniucaHus ¥ aHaian3a GOpMOU3MEHEHHS METANIOB U CIVIABOB

CoBpemMeHHbIE METOJIbl MCCIIEIOBAaHUSl U aHAM3a CTPYKTYpPhl U CBOWCTB METAJNIOB U
CILIaBOB

M HHOBaIIMOHHBIE IPOLIECCHI B IPOU3BOICTBE METAJUIOU3ACIINN

3 Komnerenuuu ody4arouerocsi, popmupyembie B pe3yJibTaTe 0CBOCHHSA

AUCHUILIMHBI (MOAYJIsI) U IUVIAHHPYeMble Pe3yJbTaThl 00y4eHHs

B pesynbrare OCBOEHHS JUCUMUIUIMHBI (MOJYJISA) «HoBbIE KOHCTPYKLIHOHHBIE
MaTepuaibhy 00YJarOIINICS JOJDKEH 001a1aTh CICIYIONUMHA KOMIIETEHITUSIMU:

KO)I HHAUKaTOopa I/IH)II/IKaTOp JOCTHMXKCHUS KOMIICTCHIITUHN

[IK-1 CnocobeH 00GOCHOBAaHHO OINpEAENsATh OPraHM3alMOHHbIE U TEXHUYECKHE MEphbl II0
BBIITYCKY HMHHOBAIIMOHHBIX BHAOB IIpOKaTa 4YCPHLBIX MW NOBCTHBIX MCTAIJIOB W CIIJIaBOB
IMPONU3BOJACTBCHHBIMU MO APA3ACIICHUSAMN

IK-1.1 [IpoBOAUT  MapKETUHIOBBIE  HCCIEAOBAaHUSA  HAY4YHO-TEXHUYECKOU
nH(pOpMaLUK; TUATHOCTUPYET OOBEKTHl MPOKATHOIO MPOU3BOACTBA Ha
OCHOBE aHaJIM3a HAYYHO-TEXHUYECKOW HMH(OPMALUU O TEXHOJOTHYECKHX
poueccax

[IK-1.2 VYcTaHaBIMBaeT CBA3M MEXKIAY TEXHOJOTMYECKHMMM IIPOLECCaMH U
00BbEeKTaMU TMPOKATHOTO TPOMU3BOJACTBA CO CBOMCTBAMHU TOTOBOM
MIPOAYKLHH, CBIPbSl M PACXOJHBIX MATEpUAJIOB, COCTABOM, CTPYKTYpOU
MeTajuia u (buznyecKuMHy, MEXaHUYECKUMH, XUMUYECKUMH,
TEXHOJIOTUYECKUMH U IKCILTyaTallMOHHBIMM CBOMCTBAaMU

I1K-1.3 [IprMeHsieT 0CHOBBI TEOPHH MPOLIECCOB 00PabOTKU MaTepraioB MpH




PELIEHUH TEXHOJIOTMYECKHX 3aj[ad IPOKAaTHOTO MPOU3BOICTBA.
PaccunTbiBaeT OCHOBHBIE TEXHOJIOTMYECKUE MPOIECCHl MPOKATHOIO
IIPOU3BOJICTBA

[IK-2 Crnocoben ompenensTh OpPraHu3allMOHHBIE W TEXHUYECKHE MEPBI JJI BBITIOJHEHHS
MPOU3BOJACTBEHHBIX 3aJlaHMl IO BBIIYCKY TOpAYEKAaTaHOrO0 TMpoKaTa W WHXKWHUPHUHIA
TEXHOJOTMYECKHUX MPOLIECCOB

[K-2.1 VYcranaBnuBaeT ~— OCHOBHBIE  TpeOOBaHHMA K  TEXHOJIOTHYECKOMY
000py10BaHUIOIIIS MIPOU3BO/ICTBArOPSYEKATAHOTO npoKarau
BO3MOXHOCTb €r0 MOJEpHU3ALNH

[1K-2.2 ObecnieunBaeT CTaOMJIBHOCTh TEXHOJIOTHYECKOTO npouecca
MIPOM3BOJICTBA TOpPAYEKATAaHOrO TpOKaTa; MPUHUMAET pEeUIeHHs O
TpeOyeMbIX pErJaMeHTHUPYEMbIX KOPPEKTHPOBKAaX HA OCHOBE KOHTPOJIS
TEKYIIMX OTKJIOHEHHWH OT 3aJaHHBIX BEJIMYMH [ApaMeTpoB U
IIPOU3BOJICTBEHHBIX ITOKAa3aTeIen

[IK-2.3 OcymiecTBisieT KOHTPOJIb KayecTBa TOPsYEeKaTaHOro MpoKaTa Ha CTaIUsIX

TCXHOJIOTHUYCCKOI'O IIporecca u TOTOBOU PO AYKI U

[IK-3 CriocobOeH omnpeneniarh OpraHu3allMOHHbIE W TEXHUYECKHE MEphl JUIsl BBIINOJHEHUS
MIPOM3BOJICTBEHHBIX 3a/laHUM 10 BBIITYCKY XOJOJHOKAaTaHOTO JIMCTa W HMHXWHUPHUHIA
TEXHOJIOTHYECKUX ITPOLIECCOB

[IK-3.1

VYcranasnuBaer OCHOBHbBIE TpeboBaHM K TEXHOJIOTHYECKOMY
000pyIOBaHUIO I TMPOM3BOJCTBA  XOJIOJHOKATAHOTO  JIHCTAa M
BO3MOJKHOCTb €r0 MOJICPHHU3AIIUN

[IK-3.2

O0ecrieunBaer CcTaOUIBHOCTH TEXHOJIOTUYECKOTO rporiecca
MIPOM3BOJICTBA  XOJIOJHOKATAHOTO JIMNCTA; NPHHUMAET PEIICHUS O
TpeOyeMbIX PErJaMeHTHUPYEMbIX KOPPEKTHPOBKAaX HA OCHOBE KOHTPOJIS
TCKYHII/IX OTKJ'IOHCHI/Iﬁ oT 3aJaHHBIX BCIINYUH napaMeTpOB nu
IIPOU3BOJICTBEHHBIX ITOKAa3aTeIe

[IK-3.3

OCYIIIGCTBJ'ISICT KOHTPOJIb Ka4€CTBa XOJOAHOKATAaHOI'O JIMCTa Ha CTaAWAX
TCXHOJIOTHUYCCKOI'O IIporecca u TOTOBOU PO AYKI U




4. CTpyKTypa, 00b€M H coep:KaHue AUCHUNIUHBI (MOIYJIS)
OO6mast TpyA0€MKOCTh JUCIUIUTMHBI COCTaBIseT 3 3adeTHhIX enunuil 108 akaj. 4yacoB, B TOM

qHuCIIC:

— KOHTaKTHas pabota — 32,9 akaj. 4acos:
— ayauTopHas — 32 akaj. 4acos;

— BHeayauTopHas — 0,9 akaj. 4acos;

— camocTosTeNbHas padota — 75,1 akaj. 4yacos;

— B (hopMe mpakTHUecKoi noarotoBku — 0 akan. yac;
dopma arTecTany - 3a4eT
AynuTopHast S e
o | xouTakTHas pabora E = Popma TEKyYILEro
Pasnen/ tema 5 (B axaz. yacax) = > Bux KOHTpOJIA Kon
g 5 5 | camocToATENbHOM | ycneBaeMocTH 1
JICLUILTAHBI 2 [ ., | xomMnereHImH
) g & paboTHI HPOMEXYTOYHOI
Tlexk. 11a0. IIpaKT. 5 Lg aTTecTalluu
3aH. 3aH. | U &
1.
CaMocTrosTenbHoe
P;yy‘f{ff; TIK-1.1, K-
1.2, TIK-1.3,
IC'(lB €MEHHbIE prereune. 2 15 HJ;HZEI;Z;?II;IZL?X Kontpornas TK-2.1, IIK-
P P pabora. 2.2, 11K-2.3,
BBICOKOIIPOYHBIC CTAJIH. HaIpaBJICHUSIX K31, TIK.
IIPOU3BOJICTBA 32 ﬁIZ-3 3
METaJJIOB U B ’
CILIaBOB.
CaMocTosaTenbHoe
U3y4CHUE
HAYHOI TIK-1.1, TIK-
JIUTEPATYPBI O 12 f'IK’-l 3
1.2 KomnosuiuoHHbIE > 20 Cyme;:IBZ};)mMX CoBeceIOBAMIE [K-2.1, TIK-
MaTepHabl. KOMHOSH)LIIHOHHHX a ’ 2.2, IIK-2.3,
MaTepHaJIoB, X TIK-3.1, TTK-
1 - 3.2,1IK-3.3
CBOMCTBaX M
MEeTOofIaX UX
HOJTy4CHUSL.
CaMocTosTenbHoe
H3y4eHUE Hay4d-
HOU JINTEPATYpBI
0 CYILIECTBYIOIIMNX IK-1.1, TIK-
BUJAX 1.2, I[IK-1.3,
1. H 2. -
3 AHOCTPYKTYpPHBIE 6 20 HAHOCTPYKTYP M |~ eooononanve. IK-2.1, IIK
MaTepHabl. HaHOMAaTEpHaJIOB. 2.2, IIK-2.3,
CpaBHeHue IK-3.1, TIK-
CYIIECTBYIOLINX 3.2, 1K-3.3
TOYEK 3peHUs 00
YPOBHE Pa3BUTHUS
HAHOTEXHOJIOT Ul




CamocTosTenbHOe

H3YyYEHHE
Hay4HOU
JINTEPATYPHI O IK-1.1, TIK-
BUJAX 1.2, I[IK-1.3,
14 DyHKIMOHAJIbHBIE TOPOILIKOBBIX Cnava T1K-2.1, IIK-
) 6 16 20,1 J1a60paTOPHBIX i
MIOPOUIKOBbIE MaTEPHAIIBI. MaTEepUaloB U pabor. 2.2,1IK-2.3,
HM3JICIIUH. IIK-3.1, ITK-
[Toarororka k 3.2, 1IK-3.3
craue
11a00paTOPHBIX
pabor.
Uroro no pasaeny 16 16 75,1
Uroro 3a cemectp 16 16 75,1 3auér
HTtoro mo nIMCHMILIAHE 16 16 75,1 3a4er




5 ObOpa3oBaTe/ibHbIEe TEXHOJIOTUH

B mpomuecce mpenomaBanusi qucuuiuiMHbl «HOBBIE KOHCTPYKIIMOHHBIE MaTEpHAIIBD»
WCTIONB3YIOTCS TPAJAUIIMOHHAS M MOIYIbHO-KOMIIETEHTHOCTHASI TEXHOJIOT HIH.

[lepenaua HeEOOXOAMMBIX TEOPETUYECKUX 3HAHMH U (OPMUPOBAHHE OCHOBHBIX
npeacTaBieHnid 1Mo  Kypcy «HoBble KOHCTPYKIIMOHHBIE MAaTepHajbl» IMPOUCXOIUT C
WCTIOJIb30BAHUEM MYJIBTUMEAUHHOTO 000pYZOBaHUS (KOMITBIOTEp, WHTEpAKTHUBHAs JIOCKa,
MIPOEKTOP, TOKYMEHT-Kamepa).

B xome 3aHsTHH mpenmoJsiaraeTcsi HMCIOJb30BaHUE KOMIUIEKCA WHHOBAIMOHHBIX
METOJIOB aKTUBHOTO W HWHTEPAKTHBHOTO OOYYEHHWsS MAaruCTPaHTOB, BKIIOYAIONINX pabOTy B
koManjae, metoasl [T, omepexarollylo camoCTOSITENbHYIO padOTy, IBPUCTHUECKYIO Oeceny,
yueOHyI0 JHUCKyccHio. [l caMOCTOSITEIbHOIO M3Yy4eHHUS CTYyJIEHTaM 3apaHee BbIIAeTCs
teopernyeckuil  Marepuan. CamocrosiTenpHas —paboTa  CTY/IEHTOB  HalpaBlieHa Ha
3aKpeIJICHHEe TEOPEeTUUYECKOro MaTepuaia, U3JI0KEHHOro IpernojaBaTelieM, Ha MNpopadoOTKy
TEM, OTBEJICHHBIX Ha CaMOCTOSITENPHOE W3Y4eHHE, Ha TMOJrOTOBKY K JIa0OpaToOpHBIM
3aHSATHUSM, TIOJITOTOBKY K KOHTPOJBHBIM paboTaM, MOATOTOBKY K clade 3adera. AyIuTOpHas
camMoCTOsITeNIbHAasE padoTa CTYAEHTOB OCYILECTBISETCS I0J] KOHTPOJEM IpernojaBarens B
BUJIC PEIICHUs IIOCTABIICHHBIX  IEpell CTYyJSeHTOM TBOPYECKHX 3ajad. BHeaymuropHas
caMoCTOsITeNIbHAas paboTa CTYIEHTOB OCYILIECTBISETCS B BUAEe paboThl ¢ on-line Kypcamu,
WuTepHeT-pecypcamMu, OTKPBITHIMA UICTOYHUKAMU HAYYHOU U TEXHUYECKOH MH(OPMAIUH.

B KkauecTBe OIIGHOYHBIX CPEICTB Ha TPOTSDKEHHH CEMECTpa HCIOJB3YIOTCS
KOHTDOJIbHBIE PA0OTHl 00YVYAIOUIETOCs. UHAUBUIVAJIBHBIE 3a1aHMSL.

6 YueOHO-MeTOAMYECKOE O0ecniedeHHe CAMOCTOATE/IbHOI padoThl 00y4YaoIMXCst

[IpencraBneno B npwioxeHuu 1.

7 OueHO4YHbIE CPEACTBA AJIsl IPOBEICHUs IIPOMEKYTOYHOH aTTeCTAlNHU
[IpencraBieHsl B NPUIIOKEHUH 2.

8 VYueOHo-MeTOAUYeckOoe M HHPopManUOHHOEe o0ecrieyeHHe JAUCHUNIMHBI

a) OcHoBHas JMTEpaTypa:

1. OCHOBBI METAJUTYpru4ecKoro Mpou3BOJCTBA : y4yeOHUK Juid By30B / B. A. burees,
K. H. BooBun, B. M. Konokonsues [u nap.] ; burees B. A.,Baosun K. H., Konokonsiier B.
M.,Canranuk B. M.,CubGararymmun C. K.,CerukoB A. b.,UepnoB B. Il.,Yepumnuner B.
H.,Uykun M. B.; burees B. A., BmoBun K. H., Camranuxk B. M., Cubaratymmn C. K.,
CeruxkoB A. b., Uepnos B. II., Uepuunues B. /I., Uykun M. B. - 4-e uszn., crep. - CaHkr-
[TerepOypr : Jlans, 2023. - 616 c. - Kaura u3 komnekuun Jlans - MHXKeHEPHO-TEXHUYECKUE
HayKH. - URL: https://e.lanbook.com/book/267362. - URL:
https://e.lanbook.com/img/cover/book/267362.jpg. - ISBN  978-5-507-45395-5. (mata
obpamenus: 22.02.2026).

2. Hanomarepuaner u Hanorexunosnoruu / E. U. [lpsaxun, C. A. Bonorkanuna, A. II.
[TerkoBa, O. lO. TI'amzynenko ; Ilox pen.: Ilpsxun E. U.. — 3-e m3xa., crep. — CaHkt-
[TerepOypr : Jlanp, 2023. — 372 c. — ISBN 978-5-507-46915-4. — TexkcT : 3MeKTPOHHBIN //
Jlanp : snexkTpoHHO-OMOMMOTEeyHass cucrema. — URL: https://e.lanbook.com/book/323648
(mara o6pamenus: 22.02.2026). — Pexxum mocTyna: yisi aBTOPH3. TIOJIb30BATEIICH.

3. Connues, 0. I1. CneunansHpie MaTepuasbl B MainHocTpoeHuu : yueOHuk / FO. I1.

Comnues, E. W. Ilpsxun, B. 0. Iluumpaitnen. — 2-e wusn., ucnp. u jgon. — CaHKT-
[lerepOypr : Jlanb, 2022. — 664 c. — ISBN 978-5-8114-3921-8. — TekcT : 31€KTpOHHBIH //
Jlanp : snexktpoHHO-OMOMMOTEeuyHas cucrema. — URL: https://e.lanbook.com/book/206546

(mara ob6pamenus: 22.02.2026). — Pexxum mocTyna: it aBTOPH3. TIOJI30BATEIICH.
4. Kypc XuMUHM OpraHMyecKrx BEIEeCTB U MOJUMEpPHbIX MaTepuaios / B. U.



Kononos, 0. M. Bacunpuenko, H. B. Cemakuna [u ap.]. — 2-e usa., crep. — CaHKT-
[TerepOypr : Jlanp, 2024. — 276 c. — ISBN 978-5-507-48875-9. — TekcT : 3MeKTpOHHBIN //
Jlanp : snexkTpoHHO-OMOMMoTeyHas cuctema. — URL: https://e.lanbook.com/book/365873
(mara obpamenus: 22.02.2026). — Pexxum mocTyna: it aBTOPH3. TIOJI30BaTEIICH.

0) JlonosHuTeabHas JuTEpaTypa:

1. Uykua M.B., Kommesa H.B., E¢umona 10.10., Emaneesa /I.I'., bapeimmankos M.I1.,
[TonsixkoBa M.A. CrpykTypa U CBOHCTBa HAHOCTPYKTYPHUPOBAaHHBIX  YIJIEPOAMCTHIX
KOHCTPYKLIMOHHBIX cTayieii: ydeO. mocobue. Maruutoropek: M3n-Bo MarnuTtoropck. roc.
TexH. yH-Ta uM. ['.11. Hocoga, 2011. 112 c.

2. I'epman P. M. [lopomikoBast metaiyprus ot A o 4 : nep. ¢ anria. / P. M. I'epman ;
mon pen. O. B. INamanxo. - Homronpyansiii : MuTtemnekt, 2009. - 335 c. : min. - Teker :
HEIOCPEACTBEHHBIN.

3. [onsxoBa M. A. BriGop maTepuana, pacueT M MNPOEKTUPOBaHUE Ipecc-PpopM Ass
W31 U3 METAUTMYECKUX MOPOIIKOB : yuyeOHoe mocobue [mnsa By3oB]| / M. A. Ilomskosa ;
MarnuTtoropckuii roc. Texunueckuil yH-T um. I'. 1. HocoBa. - Maruuroropck : MI'TVY um. I
. Hocosa, 2019. - 140 c. : HII., Tao1., CXEMBEL. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2907. - ISBN 978-5-9967-1746-0. -
Tekct : HEMOCpeACTBEHHBIN. (aTa oopamieHus: 22.02.2026).

4. TeepapinuH Huxonait MuxainoBuu. OKCIUTyaTallMOHHbIE MaTepHaiibl @ ydeOHOe
nocobue nans By3oB / TBepapiHuH Huxonait Muxaitnosuu, lapudynnuna Jlunus
PunaroBna ; H. M. Tepapiaun, JI. P. lapudymiuna. - Mocksa : FOpaiit, 2023. - 157 c. -
(Beicmee  oOpazoBanme). - URL:  https://urait.ru/bcode/520153  (mara  oOparieHwus:
22.02.2026). - URL: https://urait.ru/bcode/520153. - URL:
https://urait.ru/book/cover/B526FC29-907B-4908-93DE-3DCD90337D1D. - ISBN 978-5-
534-14714-8.

5. TexHonorus KOHCTPYKIIMOHHBIX MaTEpHANOB : ydeOHOe mocoOue i BY30B /
KopeitoB Muxaun Cepreesuu, EctudeeB Bnanucnas Bukroposuu, Kamaueckuit bopuc
Anexceeud [u ap.] ; M. C. KopeitoB [u ap.] ; mox penakuueir M. C. KopsiToBa. - 2-¢ u3j. -

MockBa : IOpaiit, 2023. - 234 c. - (Beicmiee o6pazoBanue). - URL:
https://urait.ru/bcode/515395 (mara oOparieHus: 22.02.2026). - URL:
https://urait.ru/bcode/515395. - URL: https://urait.ru/book/cover/14A268B4-66C6-4CC2-

9939-85A3D85088B7. - ISBN 978-5-534-05729-4.

6. Hocor B. B. Mexanuka HeogHopoanbix marepuanoB / B. B. Hocos, W. B.
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r) [Iporpammuoe obecnieuenue u MHTepHeT-pecypcebl:

IIporpammHoe oGecrieuenne

HaumenoBanue -
o Ne norosopa Cpoxk nelcTBUS JTUIEH3UU
TZip cB00OOAHO pacnpocTpansemoe [10 06eccpouHO
FAR Manager cB0OOTHO pacmpocTpansiemoe [10 0eccpovHO

l'[pO(])eccuona.ﬂbele 0a3bl JAaHHbIX U l/IH(l)OpMalII/IOHHI)Ie CIIPAaBOIHBIC CUCTEMBI

Haspanwne xypca

CcrUika

MexnyHnapoaHas pedepaTUBHasiT M IOJHOTEKCTOBAs
crpaBoyHas 0a3a JNaHHBIX Hay4YHBIX M3JaHUM «Springer
Naturey

https://www.nature.com/sitein
dex

OnexktpoHHbie pecypcbl Ooubnmmorekn MITY wum. I'.H.
Hocosa

https://host.megaprolib.net/M
P0109/Web

OnekTpoHHas 0a3a mepuoanyeckux m3gaHuii East View
Information Services, OOO «<MUIBUC»

https://dlib.eastview.com/

HannonaneHas MH(OPMALIMOHHO-aHAIUTHYECKAs
cucrteMa — Poccuiicknili MHAEKC Hay4YHOTO LUTHPOBAHUS
(PUHLI)

URL:
https://elibrary.ru/project_risc.
asp

OIOIKETHOE
UHCTUTYT

denepanpHOE rocyJapCTBEHHOE
YUPEKICHUE «DenepanbHbIA
MIPOMBIIIIICHHON COOCTBEHHOCTH

URL: http://www1.fips.ru/




9 MaTepuajibHO-TeXHUYeCKOe obecnevyeHue TUCIHHILIMHBI (MO1YJIs1)

MarepuanbHO-TeXHUYECKOE 00ecTieueHNe MCIUIUINHBI BKIIOYAET:

1. YyeOHnast ayauTopusi Ui IPOBEACHUS 3aHATUH JIEKIIMOHHOTO TUIIA OCHAIIICHA:

- TEXHUYECKUMHU CpeJICTBaMU OOydYeHUSs, CIy)KallUMHU ISl MpEeACTaBlIeHUs ydeOHOMH
uHpopmanuy OO0NBIION ayIUTOpUU: MYIbTUMEIUWHBIMU CPEJICTBAa XpaHEHMs, Iepenadyd U
npejcTaBieHus yueOHoi nHpopmanuy;

- CIIELMAJIN3UPOBAHHON MeOEIbIO.

2. VYuyeOHas ayauTopusl JUIsl IpPOBEAEHUs JIabOpaTOpHBIX 3aHATHH «JlabopaTopus
[IpokaTku 1 BOJIOUEHUS» OCHAIIeHA J1a00PaTOPHBIM 000PYAOBAaHUEM:

- Ilpubop i u3MepeHus TeKydecTu MopomkoB. Bomtomomerp. Habop cut ans
cuToBOro aHanuza. OGopyzoBaHHE Ui CUTOBOIO aHaiu3a. MHUKPOCKON MHCTPYMEHTAJIbHbIN.
[Ipecc-hopma i mpeccoBaHusl MOPOIIKOB. MeputenbHblii nHCTpYMeHT. Habop pa3HoBecoB.
MaiuHbl yHUBEpCallbHbIE UCTIBITATEIbHBIE HA PACTSKEHHE, CKATHE, CKPYUUBAHUE.

- CIIELIUAJIN3UPOBAHHON MeOEIbIO.

3. VYwuebHass aynuTopus s TPYNNOBBIX W HHJIUMBUIYaJIbHBIX KOHCYJbTAllUM,
TEKYILEr0 KOHTPOJIS U MPOMEXYTOYHOM aTTeCTalluy OCHAIlEHA!

- KOMIbIOTEpHON TexHukoM c mnaketom MS Office, ¢ mnoakiIOueHHEM K CETH
«lHTEepHET» M C JOCTYIOM B 3JEKTPOHHYIO HH(OPMalMOHHO-00Pa30BaTEIbHYIO CpeLy
YHUBEPCUTETA;

- CIIELMAJIN3UPOBAHHON MeOEIbIO.

4. Ilomemenne Isi CaMOCTOSTEIILHON pabOThI OCHAIICHO:

- KOMIbIOTepHOM TexHukoM c mnaketom MS Office, ¢ mnoakiIOuUeHHEM K CETH
«lHTEepHET» U C JOCTYIOM B D3JEKTPOHHYIO HH(OPMalMOHHO-00Pa30BaTEIbHYIO CpeIy
YHUBEPCUTETA;

- CIIELIMAJIN3UPOBAHHON MeOEIbIO.

5. Tlomemenue st XpaHeHHS U TPOPHIAKTHYECKOTO OOCITYKHUBaHHS y4eOHOTO
000pyI0BaHUSI OCHAIIEHO:

- CHeIHaJuM3UpOBAaHHOW  MeOenblo:  CTeJIa)kaMHM  JJIi  XpaHeHus  y4eOHOro
000pyI0BaHMUS;

-MHCTpPYMEHTaMU JJIsl pEMOHTa y4eOHOTO 000py10BaHUS;

- wKadamu JUIsl XpaHeHUs1 y4eOHO-METOMUECKON JOKYMEHTAIMN U MaTepHaJloB.



IIpuiaoxenne 1
6 YueOHO-MeTOAMYECKOE 00ecniedeHHe CAMOCTOATE/IbHOI padoThl 00y4YaoIMXCsl

KonTponbHas pabota BeicokonpoyHble CTaIU AJi MAIIMHOCTPOEHUSI.
1. B ueM cocTouT HEOOXOIMMOCTh CO3JJaHHsI HOBBIX MapOK CTaJIM /ISl aBTOMOOUIIECTPOCHUS?
2. OxapakTepu3yiTe MPUMEHUMOCTh METAININYECKUX MaTepraioB B COBPEMEHHOM aBTOMOOMUIIE.
3. Kakyto 10110 3aHUMaeT BeC Ky30Ba B 00IIEH Macce COBPEMEHHOTO aBTOMOOMIIsS?
4. Kakue ctanu nNpUMEHSIOTCS [IPU U3TOTOBJIEHUH JieTanel kopmyca aBTomooumist AUDI?
5. Kakue cranu npuMeHs0TCsl IpU U3roTOBJIEHUH AeTajeil kopryca aBromoounss HUNDAI
SONATA?
6. Knaccudukanus cranei s Kopmyca aBTOMOOWIIS 0 CTETIEHU OCBOCHHUSI.
7. Korza Ha pbIHKE METAJUIONPOIYKIIMY HAYaJId MOSBISATHCS] HOBBIE CTAIH JUIS
aBTOMOOMIJIECTPOCHUS?
8. OCHOBHBIE IPOU3BOUTENHN CTAILHOTO MPOKaTa /sl aBBTOMOOUIIECTPOCHHUS
9. Kakue mexaHnueckue CBOWCTBA CTajlell HOPMUPYIOTCS B CTaHAAapTaX Pa3IMYHBIX CTpaH?
10. B yeM cOCTOUT CYIIIHOCTh TEXHOJIOTUYECKOTO MPOLEcca MPOU3BOJICTBA CTANIEH IS
aBTOMOOMIJIECTPOCHUS?
11. B gyeMm 3akimroyaroTcs CXOACTBA M PA3IMYHSI OCHOBHBIX TEXHOJIOTHYECKHUX ITapaMeTpOB
npousBojicTBa [F-cranu, cranu ¢ BH-3¢dexrom, HSLA-ctanu u DP-cranu?
12. Kakum 006pa3oM XUMHUYECKUI COCTaB ONpeessieT ypoBeHb cBoiicTB DP-cTanu?
13. Kakue neranu aBTroMo0miis mpousBoasatcs u3 DP-cramu?
14. Kakue neranu aBTroMo0miis mpousBosatcs u3 FB-cranu?
15. Kakue nerupyromniue 35ieMeHThI BXOIAT B coctaB CP-cramu?
16. B uem cocTOsIT 0COOEHHOCTH MPOU3BOICTBA MYJIbTHU(HA3HBIX CTAICH?
17. Kakue neranu aBroMo0miis pousBosatcs uz DP-, CP- u MapTeHCUTHBIX cTanei?
18. B yem 3akntouarorcs ocodenHoctu TRIP-cTaneit?
19. Kak pacmudpossiBaercs «ITHID»?
20. B gem 3akmtouatorcst ocooennoctu Fortiform-ctanu npousBoacta ArcelorMittal?
21. B yem 3akirovaercss yHUKaJIbHOCTh BhICOKOMapraHioBucThiX ctanet (TWIP-craneii)?
22. KakoBbl IepCreKTUBbI MPOMBILIUIEHHOTO npou3BoacTBa TWIP-cTaneit?
23. KakoBbl TexHOIOTHYECKHE 0coOeHHOCTH TTpon3BoAcTBa TWIP-cranein?
24. KakuMM yHUKaJIbHBIMU cBoiicTBamu o6sagaer HSD-cranp?
25. KakoBbl IepcneKkTUBbI IPUMEHEHUsI HaHOCTpYKTypupoBaHHbix ctaneit NANOHiten, TPN,
ATOS u XPF?
26. Kakum o6pazom GOpMHUPYIOTCSI CBOMCTBA B HAHOCTPYKTYPUPOBAHHBIX cTaysax? KakoBa nx
TEPMHUYECKasl IPOYHOCTD U CIIY’KEOHBIE XapaKTEPUCTUKHU?
27. KakoBbl 0COOEHHOCTH MPOU3BOJICTBA CTAJIECH I rOpsSYEeH ITaMIIOBKU?
28. Kakue daxTops! onpenenstor (M BIHUIIOT) CBONCTBA CTAJICH ISl TOPSYEH IITAMIIOBKH?
29. Kakue crienyalibHble XapaKTEpPUCTUKU IPUMEHSIOTCS ISl OIPEIEIICHUSI CBOKCTB
BBICOKOIIPOYHBIX CTaJIei?
30. C kakoii nenbto onpenensercsd KodhGUuueHT pa3gauu OTBEPCTHS?
31. Kakue Marepuansl TPETHETO MOKOJIEHUS SABIISIOTCS EPCIIEKTUBHBIMH B
aBTOMOOMIJIECTPOCHUU ?

CobecenoBanue.

Tema Ne 1. OtinnuuTenbHble MPU3HAKK KOMIIO3ULIMOHHBIX MaTEPHAJIOB.

Tema Neo 2. CpaBHUTH CYIIECTBYIOIIE TOYKU 3peHUs Ha TeMy «HaHoTexHomorum —
3aKOHOMEPHBIN ATall Pa3BUTHSI TEXHUKH U TEXHOJIOTHI.



IIpunoxenne 2

7 OnieHOYHbIE cpeacrea AJisi NIPpOBEACHUA l'lpOMe)KYTO'lHOﬁ arreCcranmmu

a) H.]'Ial-[l/[pyeMl)le pe3yJabTaThbl 06yqe}mﬂ U OICHOYHBIC CpeACTBa AJisl IPOBECACHUS l'lpOMe)KyTO‘lHOﬁ aTrrecranum:

Kon

[Tmanupyemsie pe3yabTaThl 00 YUEHUS
WHJIUKaTOpa py pesy. ¥

OneHouHbIE CpesicTBa

IMK-1 Crioco6eH 000CHOBAaHHO OMPEEIISATh OPraHU3AIMOHHBIC U TEXHUYECKUE MEPHI 110 BBIITYCKY HMHHOBAITMOHHBIX BHJIOB MPOKATa YEPHBIX U IIBETHBIX

MCTAJUIOB M CIJIABOB MPOU3BOACTBCHHBIMU TOAPa31CJICHUAIMU

[IpoBOAUT MAPKETUHIOBBIE UCCIIEIOBAHNUS
HayYHO-TEXHUUECKON MH(pOpMaIuy;
JUArHOCTUPYET 0OBEKTHI IPOKATHOTO
IIPOU3BO/ICTBA HA OCHOBE aHAJIN3a HAYYHO-
TEXHUYECKOH MH(POPMAITH O TEXHOJIOTUIECKUX
rporeccax

IK-1.1

Ilepeuenv meopemuueckux 6onpocos ons 3auema:
1.  Onummure TpeboBaHUA, NpPEIbSABISEMbIE K MarepuaiaMm, B
3aBHCHUMOCTH OT YCJIOBHH 3KCILTyaTallui U3AEIus.
2. Onumute TpeOOBaHUS, MPEABSABISEMbIE K POJIMKAM TPAaHCMHCCHH B
1[eXax MPOKaTHOTO MPOU3BOJICTBA CTAJIH.
3. W3 xakux MarepuasoB U3roTaBIUBAIOTCS KOBIIM SKCKaBaTOPOB?
4. IlpuBegutre nepeyeHb CBOMCTB, NPEIBIBISIEMBIX K MaTepualiaM,
MIPUMEHSIEMBIM I IPOU3BOJICTBA BBICOKOIIPOYHOTO KpETeKa.
5. Maiite 00OCHOBaHME HCHOJIb30BAaHUS CTanu 75 JUIsl IPOU3BOJCTBA
METAJUIOKOPJA.
6. Kakue TpeOoBaHUS NPEABSBISIOTCS K JKECTH, UCIOJb3YEeMOW MJIs
KOHCEPBUPOBAHUS TOMAaTHOM MAcThI?
7. Kakue  Marepuansl  UCHOJIB3YOTCS  JUIL  3aTOYKM  HOMKEW,
IIpeIHa3HAYEHHBIX JUISl pe3KH ropsiueKaTaHOU cTaiu?
8. YcraHoBuTe H3AETHs, KOTOpBIE IEIECOOOpPa3HO W3TOTaBIMBATH W3
TBepAbIX crtaBoB trra BK mis metamiooOpaboTku pe3aHueM.
9. Kakue cranu HCHOJB3YIOTCS Ul W3TOTOBJIEHUS MOIIINUITHUKOB,
KOHTaKTHPYIOLIUX C arPECCUBHBIMM CpeaMu?
10. Kakue ctanu W CIulaBbl OTHOCSTCS K BBICOKONPOYHBIM? OnuiinTe
IIPUMEHEHHUE BBICOKOIIPOYHBIX CTaJel AJIS IITaMIIOB, IPUMEHSEMBIX IS
M3TOTOBJICHHSI KOHCEPBHBIX KPBIIIEK M OaHOK.
11. Onumnre  npeuMylecTBa  NPHUMEHEHUS  CPEJHEYIIIEPOJUCTBIX




Kon
WHAUKATOpa

[InanupyemMblie pe3ynbTaThl 00ydeHUs

OneHouHbIe CpesicTBa

JIETUPOBAHHBIX KOHCTPYKIIMOHHBIX CTajeil BMECTO HEJIETMPOBAHHBIX IS
neTajgel HacoOCOB.

12. Kak nmoapazaensrorcs MaTepralibl 10 KOppO3HOHHOM cToiikocTH?

13. Kakue cruiaBel TNPUMEHSIOTCA  JUIsL  M3TOTOBJIEHUS MOCTOSIHHBIX
MarHuToB?

14. Onumunre 3pPEeKTUBHOCTD UCIIOJIB30BAHNS ATFOMUHUEBON (PONIBIH.

15. Kakue orpaHiueHus: UMEET IPUMEHEHHUE JIaTyHU ?

16. B kakux y3/1ax yCTaHOBOK TIOMOJIFHOTO 000PYIOBaHHS MCIIOJIB3YIOTCS
6a00uTHI?

17. Onumure TEpMOMEXaHUYECKHE CBOWCTBA aMOP(HBIX IOJIUMEPHBIX
MaTepHasoB.

18. Onumnre npuUMepsl PalMOHAIBHOIO TNPUMEHEHUs, OPraHU4eCKOIro
CTEKJIA.

19. Paccmotputre 0COOCHHOCTH (U3MYECKUX CBOWCTB TOJUMEPOB U
BO3MOYHOCTH X IPUMEHEHUS U1 CHU)KEHUSI LITyMa arperaros.

20. [Ipoananuzupyiite MpEUMYyIIeCTBa UCIIOJIb30BAHUS
KPEMHUHOPraHUYECKUX CTEKJIO-TEKCTOJUTOB B Ka4yecTBe
aHTU()PHUKIIMOHHBIX BKIIQIBIIIEH B Y3JIbI TPEHUS TEXHOJIOTHUECKUX JIMHUH.

21. PaccMoTpuTe  HMCHOJB30BAHUE  MEHOIUIACTOB  JJISl  TEIUIO- U
3BYKOM3OJISLUH, a TAKXKE JJI MPEJIOXPAaHEHHUS] OT HUCHAPEHUsS] OTKPBITBIX
€MKOCTEH.

22. IlpuBenuTe CpaBHUTEIBHBIN aHAIN3 CBOMCTB CTEKJIA U CUTAJIJIOB.

23. Kakue mnapaMeTpbl YYUTBIBAIOTCS IMpH OLEHKE 3()(PEKTUBHOCTH
HCI0JIb30BAHUS HOBBIX MaTepuanoB?

25. 3a cueT Kakux (aKTOPOB MU3MEHSETCS IPOU3BOIUTENILHOCTh arperaToB
IIpU IPUMEHEHUH HOBBIX MaTepuanoB?

IK-1.2

YcTaHaBiIuBaeT CBA3U MCKAY TCXHOJIOTHUICCKUMH
mpoLeccaMu 1 00beKTaMU IIPOKaTHOTO
MPOU3BOJICTBA CO CBOMCTBAMU I'OTOBOM
MPOAYKIINH, CBIPbS U PACXOIHBIX MaTEPHAJIOB,

Ilepeuens 3a0anuit Ona evipadomMKu NPAKMUYECKUX YMEHUT
U npuodpemenus HagblKOG 6 peuleHUl 3a0ay 6 NPeOMEemHOoll odnacmu:
1. MapkupoBKa 1 IPOYHOCTHBIE XapaKTEPUCTHKH TPYO ISt
MarucTpaibHbIX TPYOOIIPOBOJIOB.




Kon
WHAUKATOpa

[InanupyemMblie pe3ynbTaThl 00ydeHUs

OneHouHbIe CpesicTBa

COCTaBOM, CTPYKTYpOU MeTayia U (PU3MIEeCKUMH,
MEXaHUYCCKUMHU, XUMHUYCCKUMU,
TEXHOJIOTHYECCKUMHU U 3KCHJIyaTaIII/IOHHBIMI/I
CBOMCTBaAMH

2. HopmupoBaHHe XapaKTEpUCTHUK COITPOTUBIIEHUS pa3pyLIeHHUIO TpyO Auis
ra3o- ¥ He)TEIPOBOJIOB.

3. TpeOoBaHMS K XUMUYECKOMY COCTaBY TPYO.

4. OcoOEHHOCTH CTPYKTYPHO-(a30BOTO CTPOCHUS TPYOHBIX CTaJIeH
Pa3HbIX KJIACCOB MPOYHOCTH.

5. CKJIIOHHOCTb TPYOHBIX CTaJIell K 00pa30BaHUIO TOPSYUX TPELIHH.
TexHonoruueckue mpoobl.

6. CKJIIOHHOCTb TPYOHBIX CTaJIel K 00pa30BaHMIO XOJIOIHBIX TPELIHH.

7. CTpykTypHO-(ha30BbIe TPEBPAICHUS ITPH CBAPKE TPYOHBIX CTaJIeH
kareropuu npouynoctu K38- K56.

8. CtpykTypHO-(]a30BbIe MMpeBpaIleHus MPH CBapKe TPYOHBIX cTanen
kareropuu npouynoctu K60- K80.

9.TpebGoBaHus K TEXHOJIOTUH CBAPKU TPYOHBIX CTajIel KaTErOpUU
npouyHoctu K38 — K56 u K60 — K80.

10. B3auMoCBs3b CTPYKTYpPBI U MEXaHUYECKUX XapaKTEPUCTUK PA3INIHBIX
CTaJIell ¥ CIVIaBOB C TPUOOJIOTMUECKUMH XapaKTEPUCTUKAMHU.

11. CoBpemeHHbIE NPEACTABICHUS O BIUSHUN MUKPO- U HaHO- MaciiTada
Ha CBOMCTBAa MaTEpHUasoB.

12. B3aMOCBS3b 3JIEMEHTOB CTPYKTYPHI C IPOYHOCTHBIMU U
IJIACTUYECKUMU CBOMCTBAMM MaTEpHAJIOB.

13. Meroauka BeIOOpa HAHOCTPYKTYPHUPOBAHHBIX KOHCTPYKIIHOHHBIX
MaTepUaJIOB /IS 33JaHHBIX YCIOBUM 3KCIUTyaTallUu.

14. TpyOsl He(pTera30BOro COpTaMeHTa.

15. TexHOIOTHN U3TOTOBJICHUS CTATBHBIX OCCITOBHBIX M CBAPHBIX TPYO.
16. B3auMOoCBs3b CTPYKTYpPBI U MEXaHUYECKUX XapaKTEPUCTUK PA3INIHBIX
TpyOHBIX cTajeil. 19.BricokonpodHbie TpyOHBIE CTAJIH.

17.CapuBaeMocTb TpyOHBIX cTajei kareropuu nmpouHoctu X70 — X100 c
HU30TPOIHOMN CTPYKTYPOH.

18.Koppo3uoHHo-cTOMKHE TPYOBl U3 HEPHKABEIOIIUX CTAJICH.

19. TpyOel u3 MNOAMMEPHBIX M KOMIIO3UTHBIX MAaTE€pUAIOB I




Kon
[InanupyemMblie pe3ynbTaThl 00ydeHUs

OneHouHbIe CpesicTBa

WH/IUKaTOpa
HedTera3oBoi 0Tpaciu
[IpuMeHsieT 0CHOBBI TEOPHH MPOIECCOB 3aoanun na peuienue 3a0ay u3z npogheccuonanbHoll odbnacmu,
00paboTKK MaTepUaIoOB MPH PEIICHUN KOMNJIeKCHble 3A0AHUA:
TEXHOJIOTUYECKUX 3a]1a4 IPOKATHOTO [IpenonaBatens BeIgaéT 0OyJaromemMycs 3aaHnnue Ha BEIOOp MaTepuasia
MIPOU3BO/ICTBA. JUTSL U3TOTOBJICHUS U3/IeHs], pabOTAaIOMIEeTo B 3aJJaHHBIX YCIOBUSIX
PaccunThiBaeT OCHOBHBIE TEXHOJIOTHUECKHE SKCIUTyaTaliu. B Xo7e caaun npakTHYeCKOro 3aJaHus 00yJatonIuics
MPOIIECCHI MPOKATHOTO MTPOU3BOJICTBA TOJKEH TT0KA3aTh CIIEAYIONINE 3HAHUS:
- IPUHIIMIIBI Pa3pabOTKH MEePCIIEKTUBHBIX KOHCTPYKIMNA U3enuii, BbiOopa
MaTEepHAJIOB B COOTBETCTBUU C YCIOBHUSAMH IKCILTyaTallMd U BHEITHUMU
BO3JICHCTBYIOIIMMH (pakTOpamu;
I1K-1.3 - METO/Ibl ONITUMU3ALIUN ITPOCKTHBIX PELICHUN C y4ETOM

MIPUPOIOOXPAHHBIX U YIHEPrOCOEPETarONINX TEXHOJIOT HIA;
- IIPOBEACHUE DKCIEPTU3EI IPOEKTHO-KOHCTPYKTOPCKUX U
TEXHOJIOTUYECKUX Pa3pabOToK;
- aHAJIM3 TEXHOJIOTHYECKOTO MPOIECcCa, OMPEAEIISIONIETO CITy>KeOHOe
Ha3HAYEHHUE MPOEKTUPYEMOTO 00BEKTa;
- aHAJIN3 CYIIECTBYIOMIEH TEXHOJIOTHYECKON TOKYMEHTAIIHH;

- IOPSAZIOK pa3paboTKH, 0(popMIIEHHS], COTIIACOBAHUS M YTBEPKICHUS
TEXHUYECKOTO 3a/IaHMs], TEXHUYECKUX YCIOBUN HA IPOECKTUPYEMBII
00BEKT.

IK-2 Cnocoben OMpCACIIATh OPTaHU3aAlUOHHBIC U TCXHUYCCKUEC MCPBI IJIA BBIIIOJIHCHUA ITPONU3BOACTBCHHBIX 321l[21HI/IfI IO BBIITYCKY rOpA4YC€KaTaHOI'O

IMpoKaTa U MH)KUHUPHUHT'A TCXHOJIOTMICCKUX IMTPOICCCOB

VYcTanaBinMBaeT OCHOBHBIE TPEOOBaHUS K
TEXHOJIOTHYECKOMY 000pYy10BaHUIOAIS
IIPOM3BOJICTBArOPSYEKaTaHOTO IIPOKAaTau
I1K-2.1 BO3MOKHOCTb €r0 MOJCPHHU3ALUN

Ilepeuensv 6onpocoe 0na camonposepku:
1. 1. Yem uyryHsl oTiau4aroTcsi oT crajei? s M3rOTOBICHUS KaKUX
[eTaJIell UCIIOJIb3YIOTCS] BBICOKOIIPOYHbIE UYT'YHBI?
2. Yto coboit mpeacTaBiseT KIacCH(PUKAIUS CTaeh?
3. UYrto Takoe OpoH3a U JaTyHb?
4. Jlns M3roTOBJIEHUSI KAKUX AETajel UCIOIb3yI0TCS TUTAHOBBIE CILIABbI?
5

Yro MpEACTaBJIAIOT OUMeETaIlIEl | JJId KaKux uenep"l OHH
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ICTIOJIB3YIOTCS ?

6. UTo mpencTaBlAIOT CTAJIU C OCOOBIMH CBOMCTBaMU?

7. Uto  Takoe  CBEPXHPOBOAUMOCTb W  TJ€  HCIOJb3YIOTCS
BEPXITPOBOIALINE MATEPHAIIBI?

8. Uro Takoe MarHUTOCTPUKIMS U T/I€ HCIOJIb3YIOTCSd MaTepUasbl CO
NenualbHBIMU MarHUTHBIMU CBOMCTBaAMU?

9. Kaxkue BuIpl KEpaMUKH UCIIOJIB3YIOTCSI B IPOMBIIUIEHHOCTH?

10. Kako#t maTepurai Ha3bIBa€TCsi KOMIO3UIIMOHHBIM?

I1.Y10 mnpencraBisOT  AUCIEPCHO-YIIPOYHEHHBIE, BOJIOKHHCTBIE H
JIOMCThIE KOMITIO3ULIMOHHBIE MaTepUabl?

12. Kakue maTepuaibl OTHOCAT K HAHOCTPYKTYPHBIM?

13. KakoBbI METOBI IOJTYYEHHS] HAHOCTPYKTYPHBIX MaTepuaioB?

14. Yto 00603HaYaeT TEPMHUH «IOJTUMEPH)?

15. Y10 Takoe miacTMacchl U M3 KAKUX OCHOBHBIX KOMIIOHEHTOB OHU
oCTOST?

16. Kakumu cBoiicTBaMu 00J1aJat0T MJ1IaCTMACChI?

17. B ueMm npeumyIiecTBa METO10B MOPOIIKOBON METAJUTYpruun?

18. KakoBa TexHOJOTHA  TOJIYYEHHMsS] UM3JEIUA U3  MOPOLIKOBBIX
llaTeprasioB?

19. [l M3rOoTOBJNEHUS KAaKMX JeTaleldl MPUMEHSIOT aHTH()PHUKIMOHHBIC
I0POIIKOBBIE MAaTEPHUAIIBI?

20. KakoBa o00nacTe HCIOJNB30BaHHUS  (DPUKIMOHHBIX  ITOPOIIKOBBIX
llaTepraioB?
21. KakoBbI CBOWCTBA U IJI€ UCTOIb3YIOTCS BBICOKOTIOPUCTHIE
MIOPOIIKOBBIE MaTEPUAIIbI?
22. Oco0GeHHOCTH TTOPOIIKOBOM MeTauTyprun. JJOCTOMHCTBA U HEJIOCTATKH.
THUIIOBOM TEXHOJIOTMYECKUN ITPOLIECC MOTYYEHUS U3AEIUNA METOJOM
IIOPOLIKOBOW METAJUTYPTHH.
23. Knaccuduxaius METO0B MOJIy4E€HUSI TOPOIIKOB METAJJIOB U
HEMETAJJIOB.
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24. Ha3HaueHHWe W CYIIHOCTH mporecca ¢popMoBaHus. OCHOBHBIE METOIbI
¢dbopmoBaHus.

25. OcHOBHBIE CTaIuu Ipolecca criekannus. OCHOBHbBIE ABMKYILIUE CHIIBI
mporiecca Criekanus. MexaHu3Mbl TPAaHCIIOPTa BEIIECTBA MPU CTIEKaHUU
MTOPOIITKOB.

26. OtnuuuTenbHbIE OCOOEHHOCTH CBOMCTB MOPOIIKOBBIX H3JENIUHA 10
CPaBHEHHIO C JTUTHIMH.

27. Cranaapruzaiius B 00JaCTH MOPOIIKOBON METAJLTYpPTHH.

28. YKaxuTe OCHOBHBIE MEPEAEIIbl U MPEUMYILECTBA TOPOIIKOBOM
METAJUTYPTHH TIepe]] TPATUIIHOHHON METaJLTyprueii.

29. AHTUPUKIMOHHBIE MaTepualibl U u3aeus. OcoOeHHOCTH
TEXHOJIOTUYECKOTO Tpoliecca noiaydeHus. OTIuanTenbHbIe CBOMCTBA.
O6nactu mpUMEHEHUsI.

30. ®@puUKIHOHHBIE OPOIIKOBBIE MaTepuaibl U uzaenus. OcoOeHHOCTH
TEXHOJIOTUYECKOTO Tporiecca noiaydeHus. OTInuuTenbHbIe CBOHCTBA.
O6nactu mpUMEHEHUSI.

31. TlopucTble MOPOIIKOBBIE MaTepHaibl U n3nenus. OcoOeHHOCTH
TEXHOJIOTUYECKOTO Tporecca noiaydeHus. OTInauTenbHbIe CBOMCTBA.
OO6nactu mpUMEHEHUSI.

32. KoHCTpYKIIMOHHBIE TOPOIITKOBBIE MaTEPHUAIbl U M3ACIHSL.
Oco0GeHHOCTH TEXHOJIOTHUECKOTO Tporiecca moxydeHus. OTIMYuTeNbHbIe
cBoiictBa. O0IACTH MPUMEHEHHS.

33. Trepaslie craBbl. OcOOEHHOCTH TEXHOJIOTHIECKOTO Mpoliecca
nostyueHusi. OTinunTensHele cBoiicTBa. O0MacTH NPUMEHEHHUS.

34. TlopomkoBBIe MaTEpPHUAIBI H U3JEIUS C ANEKTPOTEXHUIESCKUMU U
MarHUTHBIMH CBOICTBaMHU. [10poIIKOBEIE MaTepHaIbl U U3/ICIHS C
AIIEKTPOTEXHUYECKUMH U MAarHUTHBIMH CBOMCTBAMHU.

35. IlponzBoacteo TBIJI meTo10M NOPOIIKOBOI METAJUTYPrUH.

[1K-2.2

Oo6ecrieyuBaeT CTa0WILHOCTh TEXHOJIOTHUYECKOTO
poIiecca MPOU3BOICTBA FOPSICKATAHOTO

Ilepeuens 3a0anuit Ona evipadomMKu NPAKMUYECKUX YMEHUTL
U npuodpemenus HagblK0G ¢ peuleHul 3a0ai 6 npeOMemHoll 00.1acmu:




Kon

[Tmanupyemsie pe3yapTaThl 00 YUEHUS
WHJIUKaTOpa py pesy. ¥

OneHouHbIe CpesicTBa

MpOKaTa; MPUHUMAET PEIICHUS O TPEOYyEeMBbIX
peFJIaMCHTI/IpyeMI)IX KOppeKTI/IpOBKaX Ha OCHOBC
KOHTPOJIAA TCKYIIUX OTKJIOHGHI/If/'I OT 3aJaHHBIX
BCIIMYUH HapaMeTpOB u HpOI/I3BOZ[CTBeHHI)IX
oKas3arelie

1. TBopueckoe 3ananue Ne 1. Beibop Mapku cranu Juis U3ienus,
AKCILTYaTHPYIOIIETOCS B CIIOKHOHATPY)KEHHBIX YCIIOBHSIX.

2. TBopueckoe 3amganue Ne 2. Beibop Bua HaHOMaTepuana /
HAHOCTPYKTYPHI C 3aIaHHBIM YPOBHEM CBOWCTB.

IIpu BBINTOJIHEHUY TBOPUECKUX 3aJaHUN OOyJaroIIuiics T0JIKEH 110Ka3aTh
3HaHUS/yMEHUS:

- popMynTHpPOBKA OCHOBHOTO Ha3HAYCHHSI pa3pabaTeiBAeMOro 00BEKTa, €To
TEXHUYECKUE XapaKTePUCTUKH, TIOKA3aTEIN Ka4eCTBA U TEXHUKO-
HSKOHOMHUYECKHE TPEOOBAHMS;

- ¢OOp MCXOAHBIX JAHHBIX ISl BBITIOJIHEHHS TPAKTUYECKON pabOTHI U
MIPOBEACHUST HEOOXOJMMBIX PACUETOB;

- KJIaccu(pUKauUs TEXHOJIOTHYECKIX KOMILJIEKCOB, MAIITMH U MEXaHU3MOB,
MPUMEHSEMBIX TIPY IPOU3BOJICTBE 0OBEKTA B COOTBETCTBUU C 3aJJaHUEM;

- aHAJIN3 TEXHOJIOTHYECKUX JOKYMEHTOB (MapIIpyTHBIE, 3CKU3HBIE,
KOMIUIEKTOBOYHBIE KapThl, OTIEpAIIHOHHBIE KapThl, TEXHOJIOTUYECKHE
KapThl 10 BUIaM paboT U TEXHOJOTMUYECKHE WHCTPYKIINN);

- pa3paboTKa MPUHIMITAATBHBIX CXEM, S3CKH3HBIX TPOEKTOB 000PYI0BaHHUS
Y TEXHOJOTMYECKON OCHACTKHU JJIsl U3TOTOBJICHUSI 00BbEKTa B COOTBETCTBUH
C 3a/laHUEM;

- IPOBEICHUS TEXHHUECKUX PACUETOB 10 TPOEKTY.

Ocyl1ecTBisgeT KOHTPOJIb KA4eCTBA
ropsAYEKaTaHOro MPOKaTa Ha CTAIUAX
K23 TEXHOJIOTHYECKOIO IPOLEecca U TOTOBOR
MIPOAYKLUU

Jlabopamopnvie pabomuol
Jlaboparopuas pabora Ne 1. TexHomornueckre CBOMCTBA MOPOIIIKOB.
Jlaboparopuast pabora Ne 2. MUKpOCKOTIMYECKUN aHAIA3 TIOPOIITKOB.
Jlaboparopuas padora Ne 3. CuTOBEII aHATHU3.
Jlaboparopuast pabora Ne 4. OnpeienieHre BEIMIHHBI YIIPYTOTO
IO CJIEACUCTBUS ITPU IPECCOBAHUY ITIOPOIIKOB.

IIK-3: CnocoGeH onpenensiTh OpraHu3allMOHHbIE U TEXHUUECKUE MEPBI IS
JINCTAa U UH)KUHUPHUHTA TEXHOJIOTMYCCKUX ITPOLICCCOB

BBIITOJTHCHUA POU3BOACTBCHHBIX 3aHaHHfI I10 BBIITYCKY XOJIOJHOKATaHOT' O
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I1K-3.1

YcTanaBinMBaeT OCHOBHBIE TPeOOBaHUS K
TEXHOJIOTUYECKOMY 000pYyI0OBAaHUIO JJIs1
IIPOM3BOJICTBA XOJIOJHOKATAHOTO JINCTA U
BO3MOKHOCTB €r0 MOJCPHU3AIUN

Bonpocel ona noozomosku k 3auemy:
1. TexHoyornueckue omnepanuu IpU IMPOU3BOJACTBE KOHCTPYKLHOHHOU
XOJIOJHOKATaHOU CTAJIN.
2. Knaccugukanys n XxapakTepUCTUKN CTAHOB XOJIOJIHOM NMPOKATKU
3. O6yacTé YCTOMYUBOCTH IPOIIECCa XOJIOIHON TPOKATKH.
4. Y naneHue oKaJluHbI C TOBEPXHOCTHU TOPsIY€KaTaHbIX IOJIOC.
5. Pexxumbl mporiecca X010/ JHOM POKATKH.
6. [IpodumupoBKa BaJIKOB CTAHOB XOJIOJHOM MPOKATKH.
7. Hactpoiika CTaHOB XOJIOJHOMW ITPOKATKHU.
8. PerynupoBaHue TONIIMHBI IOJIOCH IPU XOJIOJHON MTPOKATKE.
9. MexaHu3Mbl CaMOBBIpaBHUBaHHUE JeGOpMaMKA TPH TOHKOJIMCTOBOU
IIPOKAaTKe.
10.B3anmMocBsI3b paciipeieleHust HaTsHKEeHUS U OPMBI TIOJIOCHI.
11.3aBUCHMMOCT, HEPAaBHOMEPHOCTH YJEJIBHOIO HATSDKEHHS IO IIMpPUHE
II0JIOCHI OT MPO(UIISA MOKAaTa U HEPABHOMEPHOCTH BBITSDKEK.
12.0mnpenenenrie  HEPaAaBHOMEPHOCTH YIECJIBHOTO HATSDKEHHUS C  YYETOM
HEPAaBHOMEPHOCTH T'€OMETPUYECKUX U CHIJIOBBIX YCJOBHI Impolrecca
IIPOKATKH 110 IMHUPUHE MOJIOCHL.
13.BnusiHue HEpaBHOMEPHOCTH CKOPOCTHBIX YCJIIOBHUM Ipoliecca MPOKaTKU
10 IIMPHUHE MOJIOCHI Ha €€ MII0CKOCTHOCTb.
14.PerynupoBaHue MIOCKOCTHOCTH IOJIOCHI ITPU XOJIOIHOM MpOKaTKe.
15. TepmooOpaboTKa X0I0JHOKATAHOH TOJIOCHI.
16.[IpeccrpoBKa X010 JHOKATAHON TIOJIOCHI.

[1K-3.2

OOecneunBaeT CTaOMIBHOCTh TEXHOIOTHIECKOTO
mporiecca MpoOU3BOJICTBA XOJIOAHOKATAHOTO JINCTA;
MIPUHUMAET PELIEeHUsI O TpeOyeMbIX
PETIAMCHTUPYEMBIX KOPPEKTHPOBKAX HA OCHOBEC
KOHTpOJISI TeKyIlII/IX OTKHOHCHI/II;'I OT 3aJaHHBIX
BCIIMYUH HapaMeTpOB nu HpOI/I3BOI[CTB€HHI>IX
oKas3areen

Ilepeuens 3a0anuit Ona evipadomMKu NPAKMUYECKUX YMEHUT
U npuodpemenus HagblKOG 6 peuleHuU 3a0ay 6 NpeOMemHoIl 0d.aacmu:

1. B 4eM COCTOUT MPUHLHUIINAIBLHOE PA3JIN4YUe MPOJOJIBHON U NOIEPEYHON
MIPOKaTKH?

2. JInst xakux Lesaei npuMeHsieTcsl CopToBasi Ipokarka?

3. Kakue BaJIku IPUMEHSIOTCS /17151 JINCTOBOW MPOKATKU?
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4. C xaKkoil 1iesbl0 NPUMEHSETCS MHOTOBAJIKOBasl IpoKaTKa?

5. Yro o3Hauaet noHsATHe «ctaH KBapto 400»?

6. Kakoii mokazarenb XapakTepu3yeT cTeneHb AepopMaiuu pHu npoxkaTke?
7. Yto Takoe KaJuOpOBKa NPOKATHBIX BAJIKOB?

8. Kakue Busipl 000pyA0BaHMSI IPUMEHSIOT JJIS [TOJIY4YEHUs 3aTOTOBOK IS
COpPTOBOM U JINCTOBOW IPOKAaTKN?

9. Kakasg U3 TEXHOJOTMYECKMX CXE€M IPOKATKM HamOoJee BBIFOJHA
SKOHOMMYECKHU ?

I1K-3.3

OcylecTBiseT KOHTPOJIb Ka4eCTBA
XOJIOTHOKATaHOIO JUCTA HA CTaIUAX
TEXHOJIOTHYECKOrO IPoLecca U TOTOBOR
MIPOAYKLUU

3aoanusn na peuienue 3a0ay u3z npogheccuonanbHOll odnacmu,
KOMNJIEKCHble 3A0aHUA:
1. Pa3zHOBHIHOCTH mpo1ecca IPOKATKU.
2. CopTaMeHT IIPOKATHOM MPOTYKIIUH.
3. UcxonHas 3aroToBKa AJ1s1 IPOKATKH.
4. HarpeB MeTasiia nepej mpoKaTKoH.
5. Knaccuduxanuss NpoKaTHBIX CTaHOB II0 PACIOJIOKEHHIO pabodmx
KJICTEH.
6. Kinaccudukanus npoKaTHbIX CTAHOB MO Ha3HAYECHHUIO.
7. Knaccu¢ukanus npoKaTHbIX CTAHOB IO PACIIOJIOKEHHUIO U KOJIMYECTBY
BAJIKOB B pa0OYMX KIETAX U UX KOHCTPYKIIUH.




6) HOpﬂ)IOK NMpOBCACHUSA l'lpOMe)KyTO‘lHOﬁ aTTeCTalui, IIOKa3aTe/IM U KPUTECPUH
OICHUBAHMUA:

HpOMC)KYTOLIHaSI aTTecranuAd 110 AUCIHHUIIIINHE «HoBrIe KOHCTPYKIIMOHHBIC MaTCPUAJIBD»
BKJIKOYAET TEOPETUYECKHUE BOIIPOCHI, TO3BOJISAIOIINAE OLIEHUTh YPOBEHb YCBOCHUS
O6yT~IaIOHII/IMI/IC$[ 3HaHI/II\/’I, " MPAKTUYCCKUE 3a/laHUs, BEIABIIAIOIMINE CTCIICHD C(l)OpMI/IpOBaHHOCTI/I
YMEHHH U BIIaZIEHUH, TPOBOAUTCS B popMe 3auerTa.

3auer 1o I[ElHHOfI JAUCHUILIMHE IIPOBOJUTCA B BUAC CO6CC€HOBaHI/I5[ B paMKax
TECOPETUICCKUX BOIIPOCOB, PE3YJILTATOB BLINIOJIHCHHUA TBOPUCCKHUX 3az[aH1/1171 u YCHGHIHOﬁ caauyu
71a00paTOPHBIX padoT.

IMoka3aTeu M KPUTEPHUM OLICHUBAHUS 3a4eTa:

— Ha OIEHKY «32aYTeH0» 00yJaIONUICs JEMOHCTPUPYET BEICOKHIA YPOBEHB
c(OPMHUPOBAHHOCTH KOMITETEHIINH, BCECTOPOHHEE, CHCTEMaTHIECKOE U TIyOOKOe 3HAHNE
y4eOHOT0 MaTepuala, CBOOOIHO MOSICHIET Pe3yIbTaThl JIA0OPATOPHBIX pabOT, CBOOOHO
ONCpUPYET 3HAHUAMH, YMCHUAMHU, IIPUMCHACT UX B CUTyallUAX MHOBBIIIIEHHOU CJIOKHOCTH,
ACMOHCTPUPYET CIIOCOOHOCTH MNEPCHOCUTD MOJTYUCHHBIC 3HAHUA U YMCHHUSA Ha HOBLIC,
HCCTAaHJAPTHBIC CUTYaI[UH.

— Ha OIEHKY «He3a4TeHO0» 00YJaroIIHiCs TEMOHCTPUPYET TOPOTOBBIN YPOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHLIUM: B X0JI€ KOHTPOJIbHBIX MEPOIPUATUIN JOMYCKAIOTCS OLINOKH,
MMPOABJIACTCA OTCYTCTBUEC OTACIbHBIX 3HaHI/II\/'I, yMeHHfI, HaBBbIKOB, 06yqafomm‘/'1cs{ HUCIIBITHIBACT
SHAYUTCJIBHBIC 3aTPYAHCHUA ITPHU OIICPUPOBAHUUN 3HAHUAMU U YMCHHUAMMU IIPU UX IMIEPCHOCC HaA
HOBBIC CUTYyallUuH.



