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PaGoyass mporpamma cocraBnena Ha ocHoBe ®I'OC BO - wmarumcrtparypa 110
HalpaBleHHIO 1oAroToBKM 22.04.02 Meramnyprus (mpukas Munobpraykd PoccHm ot
24.04.2018 r. Ne 308)

Pa6ouas mporpamMma paccMoTpeHa 1 000peHa Ha 3acelaHUU Kad pLI Texnomnoruit
00paboTKu MaTepraioB

23.01.2025, mpotokoi Ne 6
AaB. kadenpoi

Pa6ouast mporpamma o06peHa METOMYECKO KOMHCCHE MMuM
04.02.2025 r. mpotokon Ne 4 P "
Hpencenarexs’ 7’( “S A.C. CaBuHOB

Pabouas nporpamma cocrasiena: JMJ
npopeccop kadenpsr TOM, n-p TexH. Hayk _ O\ ' M.A.

Tlonaxosa

Perensent: %ﬂ/ /
noueHt TCuCA, kaHz. TeXH. HayK At E.I'. Kacarkuna




JIuer akryasm3anuu padodei nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, oocyxkieHa u ogoopena st peanusamuu B 2026 - 2027
y4eOHOM rojay Ha 3acenanuu kadeapsl TexHomoruit 00paboTKH MaTepUaIOB

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

Pabouas mporpamma nepecmoTtpeHa, oocyxkieHa u ogoopena s peanusamuu B 2027 - 2028
y4eOHOM rojay Ha 3acenanuu kadeapsl TexHomoruit 00paboTKH MaTepUaIOB

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




1 esu ocBoOeHMSI AUCUMIITIMHBI (MOXYJIS)

Ilenpro ocBoeHus aUCHUTUTHHBI «HOBBIE KOHCTPYKIIMOHHBIC MaTCPUANBD) SBISCTCS
dbopMHpOBaHHWE Yy CTYJISCHTOB 3HAHMA O COBPEMCHHBIX M HOBBIX METAUIMYCCKUX M
HEMETAUTHICCKIX KOHCTPYKIIMOHHBIX MaTepHajaX, METOJaX WX IOJy4deHHs, 00paboTKH W
BO3MOXHBIX 00JIACTSIX TPUMCHCHHSI.

3aaun TUCIUTUTHHBI — YCBOCHUE CTYICHTAMH:

- 3HAHUH 00 OCHOBHBIX TPYIIIAX COBPEMEHHBIX METAUTMYCCKUX M HEMETaUIMYSCKUX
KOHCTPYKIIMOHHBIX MaTepUaOB, WX CBOWCTBA H O0O0JIACTH TIPUMCHCHUS, OIPE/ICICHHE
OCHOBHBIX XapaKTEPHUCTUK MAaTCPHAIIOB;

- palMOHAIBHOTO BBIOOpAa MarepHalia, HUCXOIsd W3 (YHKIIMOHAIHLHOTO HAa3HAYCHUS
W3 JICITHS;

- pa3paboTKa TEXHOJIOTHI OOpabOTKH MaTepHAIOB C IEIbI0 TMOJYYEHUS 3aJlaHHOU
CTPYKTYPBI H CBOHCTB, 00SCIICUNBAIOIINX BRICOKUE IKCILTyaTallHOHHBIC CBOMCTBA H3/ICTHH.

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

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

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

Jist  w3ydeHusT — JAUCHMIUIMHBI  HEOOXOMWMBI  3HaHUS  (YMEHHS,  BJIAJICHUSA),
chopMUpOBaHHBIE B pe3ybTaTe M3YYCHHUS MATEMAaTUKH, (QU3UKUA, XUMHUHU, THHOPMAIIMOHHBIX
TEXHOJIOTUH, MaTEPHAIIOBEJCHUS, TEXHOJOTUM KOHCTPYKIIMOHHBIX MAaTEPHAIOB, a TaKKe
OCHOB HAy4YHBIX HCCIIEIOBAHUM, OpPraHU3alliy W TJIAHUPOBAHUS SKCIIEPUMEHTA, MOJTYyYEHHBIE
00yJarOIIMMUCS Ha MPEIBIIYIEM YPOBHE BBICIIETO 0Opa30BaHMUs.

3HaHust (yMEHMs, BJIAJEHUA), MOJyYCHHbIE IPU H3YYEHUU JAHHOM JUCUUIUIMHBI
OyayT HEOOXOUMBI JUI U3Y4YE€HUS TUCIUILINH/TIPaKTHK:

MeTo1pl oniucaHus ¥ aHaian3a GOpMOU3MEHEHHS METANIOB U CIJIABOB

CoBpemMeHHbIE METOJIbl MCCIIEIOBAaHUS U aHAU3a CTPYKTYpPhl U CBOWCTB METaNIOB U
CILIaBOB

M HHOBaIIMOHHBIE IPOLIECCHI B IPOU3BOICTBE METAJUIOU3ACIINN

3 Komnerenuuu o0y4arouerocsi, popmupyembie B pe3yJibTaTe 0CBOCHHSA

AUCHUILIMHBI (MOAYJIS1) U IUVIAHHPYeMble Pe3yJabTaThl 00y4eHHs

B pesynbrare OCBOEGHHS JUCHMIUIMHBL (MOJYJISA) «HoBpIE KOHCTPYKIHOHHBIE
MaTepuaIby 00YJarOIINICS JOJDKEH 00J1a1aTh CICIYIONUMHA KOMIIETEHITUIMU:

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

[IK-1 CnocobeH 00GOCHOBAaHHO OINpEAEATh OPraHU3alMOHHbIE U TEXHUYECKHE MEphbl II0
BBIITYCKY HMHHOBAIIMOHHBIX BHJOB IIpOKaTa YCPHLBIX MW LIOBCTHBIX MCTAJIOB W CILJIAaBOB
IMPONU3BOJACTBCHHBIMU MOAPA3ACIICHUAMU

IK-1.1 [IpoBOAMT  MapKETUHIOBBIE  HCCIEAOBAaHUSA  HAY4YHO-TEXHUYECKOU
nH(pOpMaLlUK; TUATHOCTUPYET OOBEKTHl MPOKATHOIO MPOU3BOACTBA Ha
OCHOBE aHaJIM3a HAYYHO-TEXHUYECKOW MH(OPMALUU O TEXHOJOTHYECKHX
mpoueccax

[IK-1.2 VYcTaHaBIMBaeT CBA3M MEXKIAY TEXHOJOTMYECKHMMM IIPOLECCaMH U
00bEeKTaMU TMPOKATHOTO TPOMU3BOJACTBA CO CBOMCTBAMHU TOTOBOM
IIPOAYKLHH, CBIPbSl M PACXOJHBIX MATEpUAJIOB, COCTABOM, CTPYKTYpOU
MeTajuia u (buznyecKuMHy, MEXaHUYECKUMH, XUMUYECKUMH,
TEXHOJIOTHYECKUMH U IKCILTyaTallMOHHBIMHM CBOMCTBAMU




[IK-1.3

[IprMeHsieT 0CHOBBI TEOPHH MPOLIECCOB 00PabOTKU MaTepraioB MpH

PELIEHUH TEXHOJIOTMYECKHX 3ajad IPOKAaTHOTO MPOU3BOCTBA.
PaccunTbiBaeT OCHOBHBIE TEXHOJIOTMYECKHE TMPOLIECCHl  MPOKATHOIO
IIPOU3BOJICTBA

[IK-2 CrniocobOeH omnpeneniarh OpraHu3allMOHHbIE W TEXHUYECKHE MEphbl JUIsl BBIIOJHEHUS
IIPOU3BOJICTBEHHBIX 3aJaHUN 110 BBIIYCKY TOPSYEKAaTAaHOTO IpOKaTa M HWHXUHUPHUHIA
TEXHOJIOTHYECKUX IIPOLECCOB

[K-2.1 VYcranaBnmuBaeT ~— OCHOBHbIE  TpeOOBaHHMA K  TEXHOJOTHYECKOMY
000pyI0BaHUIOIIIS MIPOU3BO/ICTBArOPSYEKATAHOTO npokarau
BO3MOYHOCTb €r0 MOJICPHU3ALNH

[1K-2.2 ObecnieunBaeT CTaOMJIBHOCTh TEXHOJIOTHYECKOTO npouecca
MIPOM3BOJICTBA TIOpPAYEKATAaHOrO TpOKaTa; MPUHUMAET pEeUIeHHs O
TpeOyeMbIX pErJaMeHTHPYEMbIX KOPPEKTHPOBKAaX HA OCHOBE KOHTPOJIS
TEKYIIMX OTKJIOHEHHWH OT 3aJaHHbIX BEJIMYMH IApaMETpOB U
ITPOM3BOJICTBEHHBIX ITOKa3aTeIen

[IK-2.3 OcymiecTBisieT KOHTPOJIb KayecTBa TOpsYeKaTaHOro MpoKaTa Ha CTaIusX

TCXHOJIOTHUYCCKOI'O IIporecca u TOTOBOU PO AYKIIUH

[IK-3 CriocobeH omnpenenarh OpraHu3allMOHHbIE W TEXHUYECKHE MeEphbl JUIsl BBIINOJHEHUS
MIPOM3BOJICTBEHHBIX 3a/laHUM 10 BBITYCKY XOJOJHOKAaTaHOTO JIMCTA W HWHKWHUPHUHTA
TEXHOJIOTHYECKUX ITPOLIECCOB

[IK-3.1

YcranasnuBaer OCHOBHbBIE TpeboBaHU K TEXHOJIOTHYECKOMY
000pyIOBaHUIO  JJIsI  TMPOM3BOJCTBA  XOJOJHOKATAHOTO  JIHCTAa M
BO3MO>KHOCTb €r0 MOJCPHHU3AIUN

[IK-3.2

ObecnieunBaeT CTaOMIBHOCTh TEXHOJIOTHYECKOTO mporiecca
MPOU3BOJICTBA  XOJIOMHOKATAHOTO JIUCTA; MPHHAMAECT pEIIEHHS O
TpeOyeMbIX PErJaMeHTHUPYEMbIX KOPPEKTHPOBKAaX HA OCHOBE KOHTPOJIS
TCKYIIHUX OTKJIIOHEHHUH oT 3a1aHHBIX BCIIMYUH napameTpoB n
ITPOM3BOJICTBEHHBIX ITOKa3aTenen

[IK-3.3

OCYIIIGCTBJ'ISICT KOHTPOJIb Ka4€CTBAa XOJOAHOKATAHOI'O JIMCTAa HAa CTAaAWAX
TEXHOJIOTUYCCKOI'O IIporecca u TOTOBOU MMpOAYKIIUH




4. CTpyKTypa, 00bEM M CO/lepKaHMe TUCHUIIIMHBI (MOAYJIf)

OO6mast TpyIOEMKOCTh JUCHUIIMHBI COCTaBseT 3 3adeTHbIX enuHui 108 akag. yacoB, B TOM

qucle:
— KOHTaKTHas paborta — 32,9 akaj. 4acos:

— ayauTopHas — 32 akaj. 4acos;

— BHeayauTopHas — 0,9 akaj. 4acos;

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

— B (hopMe paKkTHUecKoi noarotoBku — 0 akan. yac;

dopma arrecTany - 3a4€T

AynuTopHast S e
o KOHTaKTHas paboTa E = Popma TEKyYILEro
Paznen/ tema § (B axaj. uacax) E E(‘ Bux . KOHTPOTA Kon
P — s g o CAMOCTOATENBHOM |  yOMEBACMOCTHH | o oo
3 S & paboThI MPOMEKYTOIHOM
Tlek. nab. | mpaxT. 29 aTTecTalyn
3aH. 3aH. | O &
1.
CaMocTrosTenbHoe
P}‘{?;q?f; TK-1.1, TIK-
1.1 Brenenue. JINTEPATYPHI O 1.2, 1IK-1.3,
CoBpeMeHHbIE 2 15 MePCIEKTUBHBIX Konrpornas TIK-2.1, TTK-
BBICOKOIIPOYHBIE CTAJIN. HaIpaBJICHUAX pabora. 2.2, 1IK-2.3,
NPOU3BOJICTBA TIK-3.1, TTK-
3.2,1IK-3.3
METaJIJIOB U
CILIaBOB.
CaMocTosTenbHoe
H3y4ICHHE
Hay4IHOH
HHTeg:TprI 0 TIK-1.1, TTK-
1.2, TIK-1.3,
1.2 KoMmo3uiyonHbie > 20 cyme;:;zr;mnx Cobecenobatie [IK-2.1, TIK-
MaTepHabl. KOMITO3HIIHOHHBIX ’ 2.2, 11K-2.3,
MaTepHajoB, X TIK-3.1, TTK-
1 - ’ 3.2,1IK-3.3
CBOMCTBax u
METOJax UX
HIOJTY4YEeHUSL.
CaMocTosTenbHoe
n3y4deHHe Hayd-
HOU JINTEPATYpPBI
0 CYILIECTBYIOIIMNX IK-1.1, TIK-
BUIaX 1.2, T1IK-1.3,
1.3 HanoctpykTypHbIE 6 20 HaHOCTPYKTYp U Cobeceopatie. IK-2.1, I1K-
MaTepualbl. HaHOMaTEPUAJIOB. 2.2,1IK-2.3,
CpaBHeHue [K-3.1, TIK-
CYIIECTBYIOLINX 3.2, 1K-3.3
TOYEK 3peHUs 00
YPOBHE Pa3BUTHS
HAHOTEXHOJIOTHH.




CamocTosTenbHOe

H3YyYeHHE
Hay4HOU
JINTEPATYPHI O IK-1.1, TIK-
BUJAX 1.2, I[IK-1.3,
14 DyHKIMOHAIbHbBIE TOPOIIKOBBIX Cnava T1K-2.1, IIK-
) 6 16 20,1 11a60paTOPHBIX i
MIOPOUIKOBbIE MaTEPHAIIBI. MaTepUaloB U pabor. 2.2,1IK-2.3,
HM3JICIIUH. IIK-3.1, ITK-
[Toarororka k 3.2, 1IK-3.3
craue
J1a00paTOPHBIX
pabor.
Uroro no pasaeny 16 16 75,1
Uroro 3a cemectp 16 16 75,1 3auér
Htoro mo nMCHMILIAHE 16 16 75,1 3a4er




5 ObOpa3oBaTe/ibHbIEe TEXHOJIOTUH

B npouecce npenonaBanus aucuuiinHbl «HoBbIE KOHCTPYKIIMOHHBIE MAaTepHAIb)
UCIOJIb3YIOTCS TPAIULUOHHAS U MOYJIbHO-KOMIIETEHTHOCTHAS! TEXHOJIOTHH.

[lepenaua HeEOOXOAMMBIX TEOPETUYECKUX 3HAHMH U (OPMUPOBAHHE OCHOBHBIX
npenctaBieHuit 1o Kypcy «HoBble KOHCTPYKLIIMOHHBIE MaTepuajbl» HPOUCXOTUT C
UCIOJIb30BAHUEM MYJIbTUMEIUITHOTO 00Opy/noBaHUs (KOMIIBIOTEp, WHTEPAaKTHBHAsl JOCKa,
MIPOEKTOP, TOKYMEHT-Kamepa).

B xome 3aHsaTHIl mpennonaraeTcsi HCIOJB30BAHHE KOMIUIEKCA WHHOBAIMOHHBIX
METO/IOB aKTHBHOTO M HWHTEPAKTHBHOIO OOYyU€HHsS MAarucCTPaHTOB, BKJIIOYAIOIIHUX padoOTy B
koManje, metonsl [T, omepexaronryro camocCTOsITENbHYIO padoTy, dBPUCTHUECKYIO Oecerdy,
yueOHyI0 JHUCKyccHio. [l caMOCTOSITEIbHOIO M3Yy4eHHUS CTYyJIEHTaM 3apaHee BbIIAeTCs
teopernyeckuil  Marepuan. CamocrositenpHas —paboTa  CTYJIEHTOB  HallpaBjieHa Ha
3aKpeIJICHHEe TEOPEeTUUYECKOro MaTepuaia, U3JI0KEHHOro IpernojaBaTelieM, Ha MNpopadoOTKy
TE€M, OTBEJIEHHBIX Ha CAMOCTOSITEIbHOE W3Y4€HHE, Ha IMOATOTOBKY K JIabOpaTOpHBIM
3aHSTHUSIM, HNOJTOTOBKY K KOHTPOJIbHBIM paboTam, MOATOTOBKY K caaue 3adera. AyIuTOpHas
camMoCTOsITeNIbHAasE padoTa CTYAEHTOB OCYILECTBISETCS I0J] KOHTPOJEM IpernojaBarens B
BUJIE pEIICHUsS IIOCTAaBJIEHHBIX  Iepea CTYJEeHTOM TBOPYECKUX 3ajgady. BHeaynuTopHas
caMoCTOsITeNIbHAas paboTa CTYIEHTOB OCYILIECTBISETCS B BUAEe paboThl ¢ on-line Kypcamu,
WuTepHer-pecypcaMu, OTKPHITBIMUA UICTOYHUKAMU HAYYHON U TEXHUYECKON MH(pOpMalnu.

B kadecTBe OLIEHOYHBIX CpPEICTB Ha MPOTSHKEHHMM CEMECTpa HCIOJIb3YIOTCS
KOHTpPOJIbHBIE PAa0OTH 00Yy4arolierocs, UHIUBUAYaIbHbIC 3aJaHUSI.

6 YueOHO-MeTOAMYECKOE 0O0ecniedeHHe CAMOCTOATEIbHOI padoThl 00y4YaoOIMXCst

[IpencraBneno B npwioxeHuu 1.

7 OueHO4YHbIE CPEACTBA AJIs IPOBEICHUs IPOMEKYTOYHOH aTTeCTAlNHU
[IpencraBieHsl B IPUIIOKEHUH 2.

8 VYueOHo-MeTOAUYeckOoe M HHPoOpManUOHHOEe o0ecrieyeHHe JAUCHUNIMHBI

a) OcHoBHas JMTEpaTypa:

1. OCHOBBI METAJUTYpru4ecKoro Mpou3BOJCTBA : y4yeOHUK Juid By30B / B. A. burees,
K. H. BooBun, B. M. Konokonsues [u nap.] ; buree B. A.,Bnosun K. H., Konokonsies B.
M.,Canranuk B. M.,Cubararymmun C. K.,CerukoB A. b.,UepHo B. H.,qequHueB B.
H.,Uykun M. B.; burees B. A., Bmosun K. H., Camranuxk B. M., Cubaratymmn C. K.,
CeruxkoB A. b., Uepnos B. II., Uepuunues B. JI., Uykun M. B. - 4-e usn., 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. (mara
obpamenus: 20.03.2025).

2. Hanomarepuaner u Hanorexunosnoruu / E. U. [lpsaxun, C. A. Bonorkanuna, A. II.
[TerkoBa, O. lO. I'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-OMOMMOTeyHass cucrema. — URL: https://e.lanbook.com/book/323648
(mara o6pamenus: 20.03.2025). — Pexxum mocTyna: it aBTOPH3. TIOJIb30BaTEIICH.

3. Connues, 0. I1. CneunansHbie MaTepuaibl B MalIMHOCTpoeHUH : yueOnuk / 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-OMOMMOTEeyHas cucrema. — URL: https://e.lanbook.com/book/206546

(mara o6pamenus: 20.03.2025). — Pexxum mocTyna: it aBTOPH3. TIOJIb30BaTEIICH.
4. Kypc XMMUHM OpraHMyecKrx BEIEeCTB U MOJUMEpPHbIX MaTepuaios / B. U.



Kononos, 0. M. Bacunbuenko, H. B. Cemakuna [u np.]. — 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 o6pamenus: 20.03.2025). — Pexxum mocTyna: it aBTOPH3. TIOJIb30BATEIICH.

0) JlonmosiHuTebHASA JUTEpaTypa:

1. KommiekcHo-yierupoBaHHbie Oembie n3HOCOCTolKre uyyryHbl : MoHOTpadus / C. FO. Boikos,
B. M. Konoxkonrsues, E. B. [lerpouenko, M. I'. [lotanos ; nox pea. B. M. KosokoJibiiesa ;
MarsuToropckuii rocyjapCTBeHHbIN TexHHYecknil yausepcurtetr uM. ['. M. HocoBa. - Marauroropck
:MI'TY um. I'. UI. Hocosa, 2024. - 1 CD-ROM. - 3arm. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/22214 (nata obpamenus: 20.03.2025). -
ISBN 978-5-9967-3067-4. - MakpooObeKT. - TeKkcT : 37eKTpoHHBIN. - CBEACHUS JOCTYIHBI TaKXKe Ha
CD-ROM.

2. Uykun M.B., Komnuesa H.B., Edumona }0.}O., Emaneesa /I.I'., bappimnukos M.IL.,
[TonsikoBa  M.A.  Crpykrypa U CBOHCTBA  HAHOCTPYKTYPUPOBAHHBIX  YIJIEPOAMCTHIX
KOHCTPYKLIMOHHBIX cTanei: y4eO. mnocobue. Marnutoropck: WM3n-Bo Marnutoropek. roc.
TexH. yH-Ta uM. ['.11. Hocoga, 2011. 112 c.

3. Mexyega, JI. B. Komno3uninonnsie matepuaisl : yaeonoe mocooue / JI. B. Mexyesa, A. B.
brikos, A. II. UBanoBa. — Openodypr : OI'Y, 2024. — 105 c. — ISBN 978-5-7410-3219-0. —
Tekcr : anexkTpoHHbIi // JlaHb : 3nekTpoHHO-OMbIMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/437732 (nara oOpamenus: 20.03.2025). — Pexxum nocryna: ans
aBTOPH3. NIOJI30BATENIEH.

4. IlonsaxoBa, M. A. Beibop Matepuana, pacdeT ¥ MPOSKTHUPOBAHUE Mpecc-hopM TSl U3ETHI
13 METAJUTMYECKUX TOPOIIKOB : yueOHoe mocodue [mist By30B] / M. A. TlossikoBa ; MarHuTOropCcKuit
roc. Texundeckuil yH-T uM. I'. M. HocoBa. - Maruutoropck : MI'TY um. I'. 1. Hocoga, 2019. - 140 c.
: WL, Tabm., cxeMebl. - ISBN 978-5-9967-1746-0. — URL:
https://host.megaprolib.net/MP0109/Download/MObject/2907 (nata o6pamenus: 20.03.2025). -
MaxkpooObeKT. - TeKCT : 371eKTPOHHBIH.

5. Meromonornyeckue OCHOBBI COBEPIICHCTBOBAHHS TEXHOJOTUYECKUX MPOIECCOB : yueOHOE
nocobue [mis By3oB] / E. YO. 3psaruna, C. U. [1natos, [. B. TepentseB [u ap.] ; Marauroropckuii
roc. texunyeckul yH-T uM. I'. M. HocoBa. - Marautoropck : MI'TY um. I'. . Hocoga, 2023. - 1
CD-ROM. - 3ari. c TUTYIL JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/21200 (mara oOpamenus: 20.03.2025). -
ISBN 978-5-9967-2685-1. - MakpooObeKT. - TeKkcT : 31eKTpoHHbIN. - CBEACHUS TOCTYIHbBI TaKkKe
Ha CD-ROM.

6. CnieunanpHble YyryHbl. JIuThe, Tepmuueckas 00paboTka, MEXaHUYECKUE CBOMCTBA : yueOHOE
nocobue [y1st By30B] / C. FO. Bonkos, B. M. Konokonbies, E. B. Ilerpouenko, M. I'. Ilotanos ; mox
pexn. B. M. Konokoneuesa ; MarHuToropckuii rocyjapCTBEHHbBIN TEXHUYECKUI YHUBEPCUTET UM. [
. Hocoga. - Marauroropck : MI'TY um. I'. WM. Hocosa, 2024. - 1 CD-ROM. - 3ari. ¢ TuTyn.
skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/22220 (nata oOpaieHus:
20.03.2025). - ISBN 978-5-9967-3066-7. - MakpooOBeKT. - TekcT : anekTpoHHbIN. - CBeaeHUs
noctynHbl Takke Ha CD-ROM.

7. Yukumes, [{. H. MonenupoBanue 3BOJIOMUHA MUKPOCTPYKTYPBI TPYOHBIX CTaJICH st
pa3paboOTKH PEKUMOB KOHTPOJIUPYEMOM MTPOKATKH : yueOHoe nocodue [as By30B] / [. H. Uukumies.
- Maruautoropck : MI'TY um. I'. U. Hocosa, 2024. - 83 c. : wi., Tabun., rpad. - bubnuorp.: c. 76-83
(100 na3zB.). - URL: https://host.megaprolib.net/MP0109/Download/MObject/22070 (narta
obpamenus: 20.03.2025). - ISBN 978-5-9967-3104-6. - MakpooOBeKT. - TEKCT : 2JIeKTpOHHBIH.

B) MeToanueckne yKasaHus:



1. Edpumosa, FO. FO. Metoaps! uccnenoBaHust CTpPYKTYPbl MaT€pPUAJIOB : IPAKTUKYM [IJ1 BY30B] /
1O. 10. Edpumona, H. B. Koniesa, O. A. Kynpusinona. - Marautoropek : MI'TY um. I'. 1.
Hocoga, 2022. - 1 CD-ROM. - 3arn. ¢ tutyin. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20281 mara o6pamenus: 20.03.2025). -
Maxkpoo0bekT. - TekcT : a1ekTpoHHbIN. - CBeeHus qoctynHbl Takxke Ha CD-ROM.

2. HOmun, I'. A. Komno3unuonHasie MmaTepraibl. JIabopaTopHBI MPakKTHKyM : ydeOHOE mocooue /
I'. A. FOmun, C. A. Tiopuna, C. A. AanpeeBa. — Mocksa : PTY MUPOA, 2023. — 28 c. —
ISBN 978-5-7339-2064-1. — TexcT : anekTpoHHbIH // JIaHb : 31€eKTPOHHO-OUOIHOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/398300 (nata obpamenus: 20.03.2025). —
Pexxum noctyna: Ui aBTOpHU3. TOJIB30BaTEICH.

3. lNapumn, A. I1. KoMno3unmonHsle MaTepuasl B MalinHOCTpoeHuH. Kepamuueckue
marepuansl / A. I1. Tapmun, I, T1. 3aiines ; nox penakmueit A. I1. Iapmmna. — 3-¢ u3m., crep. —
Cankr-IletepOypr : Jlanb, 2023. — 412 ¢. — ISBN 978-5-507-46949-9. — Tekcr :
ANEKTPOHHBIN // JlaHb : anexTpoHHO-O0nbMnoTeunas cucrema. — URL:
https://e.lanbook.com/book/324953 (nara oOpamenus: 20.03.2025). — Pexxum nocrtyna: ans
aBTODM3. IIOJI30BATEIIEH.

r) [Iporpammuoe obecnieuenue u MHTepHeT-pecypcebl:

IIporpammHoe oGecrieyenne

HaumenoBanue o
o Ne norosopa Cpoxk nelcTBUS JTULEH3UU
MS Office 2007 |, 135 41 17.09.2007 GeccpouHo
Professional
7Zip cB0OOOIHO pacmpocTpansiemoe [10 0eccpovHO
FAR Manager cB00OTHO pacmpocTpansiemoe [10 0eccpovyHO

HpO(l)eCCI/IOHaJ'IbHLIe 0a3bl JAaHHbIX U l/IH(l)OpMalII/IOHHI)Ie CIIPAaBOIHBIC CUCTEMBI

HasBanue kypca Ccruika
®enepanbHoe roCyJIapCTBEHHOE Oro/KeTHOE
YUpexICHUE «DenepanbHbIiI unctutyt | URL: http://www1 fips.ru/
MIPOMBIIICHHON COOCTBEHHOCTHY
HannonaneHas nHpopmannonHo-ananutudeckas | URL:
cuctema — Poccuiickuii mHAEKC HaydHOTO nuTUpoBaHus |https://elibrary.ru/project risc.
(PMHLY) asp

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

OnexTpoHHble pecypcbl Oubnuorekn MITY um. I'.W.|https://host.megaprolib.net/M
Hocogsa P0109/Web

https://dlib.eastview.com/




9 MaTepuajibHO-TeXHUYeCKOe obecnevyeHue TUCIHHILIMHBI (MO1YJIs1)

MarepuanbHO-TeXHUYECKOE 00ecTieueHNe MCIUIUINHBI BKIIOYAET:

1. YueOHnas ayauTopus Ui MPOBEACHUS 3aHATUH JIEKIIMOHHOTO THIIAa OCHAIEHA:

- TEXHUYECKUMHU CpeJICTBaMU OOydYeHUSs, CIy)KallUMHU ISl MpEeACTaBlIeHUs ydeOHOMH
uHpopmanuy OO0NBIION ayIUTOpUU: MYIbTUMEIUWHBIMU CpEICTBAa XpaHEHHUs, Iepeadyd U
npejcTaBieHus yueOHoi nHpopmanuy;

- CIIELMAJIN3UPOBAHHON MeOEIbIO.

2. VYuyeOHas ayauTopusi JUIsl IMpOBEAEHUs J1abopaTOpHBIX 3aHATHH «JlabopaTopus
[IpokaTku 1 BOJIOUEHUS» OCHAIIeHA J1a00PaTOPHBIM 000PYAOBAaHUEM:

- Ilpubop i u3MepeHus TekydecTu MnopomkoB. Bomtomomerp. HabGop cut ans
cuToBOro aHanuza. OGopyJoOBaHHE Ui CUTOBOIO aHajin3a. MHUKPOCKON MHCTPYMEHTAIbHBIM.
[Ipecc-hopma i mpeccoBaHusl MOPOIIKOB. MepuTenbHblii HHCTpYMEHT. Habop pa3zHoBecoB.
MaiuHbl yHUBEpCallbHbIE UCTIBITATENbHbIE HAa PACTSKEHUE, CKATHE, CKPYUYUBaHUE.

- CIIELIUAJIN3UPOBAHHON MeOEIbIO.

3. VYwuebHass aynuTopus s TPYNNOBBIX W HHJIUMBUIYaJIbHBIX KOHCYJbTAllUM,
TEKYILET0 KOHTPOJIS U MPOMEXYTOYHOM aTTecTalluyd OCHAIlEHA!

- KOMIbIOTEpHON TexHukoM c mnaketom MS Office, ¢ mnoakiIOueHHEM K CETH
«lHTEepHET» U C JOCTYIOM B D3JEKTPOHHYIO HH(OPMaLMOHHO-00Pa30BaTEIbHYI0 Cpely
YHUBEPCUTETA;

- CIIELMAJIN3UPOBAHHON MeOEIbIO.

4. Tlomemenne 1l CaMOCTOSITEIIbHON PabOThI OCHAIIEHO:

- KOMIbIOTepHOM TexHukoM c mnaketom MS Office, ¢ mnoakiIOuUeHHEM K CETH
«lHTEepHET» U C JOCTYIOM B 3JEKTPOHHYIO HH(GOPMalMOHHO-00Pa30BaTEIbHYI0 Cpely
YHUBEPCUTETA;

- CIIELIMAJIN3UPOBAHHON MeOEIbIO.

5. Tlomemenue s XpaHEHHS U TPOPHIAKTHIECKOTO OOCITYKHUBAHHUS Y4eOHOTO
000pyI0BaHUSI OCHAIIEHO:

- CHeIHaJu3UpOBaHHOW MeOenblo:  CTela)kamMu I XpaHeHus  y4eOHOro
000pyI0BaHMUS;

-MHCTpPYMEHTaMU JJIsl pEMOHTa y4eOHOTO 000py10BaHUS;

- wKadamu JUIsl XpaHeHUs1 y4eOHO-METOMUECKON JOKYMEHTAIMN U MaTepHaJloB.



[Ipunoxenue 1

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

KonTponbHas pabota BeicokonpoyHble CTaIU AJi MAIIMHOCTPOEHUSI.
1. B ueM cocTouT HEOOXOIMMOCTh CO3JaHHSI HOBBIX MapOK CTAJIH JJIsl aBTOMOOMIIECTPOEHUS?
2. OxapakTepu3yiTe NPUMEHUMOCTb METAININYECKIX MaTEepHUaIOB B COBPEMEHHOM aBTOMOOUIIE.
3. Kakyto 10110 3aHUMaeET BeC Ky30Ba B 001l Macce COBPEMEHHOTO aBTOMOOMIIS?
4. Kakue ctanu nNpUMEHSIOTCS [IPU U3TOTOBJIEHUH JieTanel kopmyca aBTomooumist AUDI?
5. Kakue cranu npuMeHsI0TCsl IpU U3rOTOBJICHUH JeTaneit kopiyca asTomoounss HUNDAI
SONATA?
6. Knaccudukanus cranei s Kopmyca aBTOMOOWIIS 0 CTETIEHU OCBOCHHUSI.
7. Korza Ha pbIHKE METAJUIONPOIYKIIMY HAYaJId MOSBISATHCS] HOBBIE CTAIH JUIS
aBTOMOOMIJIECTPOCHUS?
8. OCHOBHBIE MPOU3BOJUTENN CTAJILHOTO MPOKAaTa /il aBTOMOOUIIECTPOCHHUS
9. Kakue mexaHnueckue CBOWCTBA CTajlell HOPMUPYIOTCS B CTaHIapTax pa3InYHbIX CTpaH?
10. B yeM cOCTOUT CYIIIHOCTh TEXHOJIOTUYECKOTO MPOLEcca MPOU3BOJICTBA CTANIEH IS
aBTOMOOMIJIECTPOCHUS?
11. B yem 3akimro4aroTcs CXOACTBA U PA3JIMYMS OCHOBHBIX TEXHOJIOTMYECKUX ITAPAMETPOB
npousBojicTBa [F-cranu, cranu ¢ BH-3¢dexrom, HSLA-ctanu u DP-cranu?
12. Kakum 006pa3oM XUMHUYECKUI COCTaB onpeesseT ypoBeHb cBoiicTB DP-cTanu?
13. Kakue neranu aBTroMo0miis mpousBoasatcs u3 DP-cramu?
14. Kakue neranu aBTroMo0miis npousBosatcs u3 FB-cranu?
15. Kakue nerupyromniue 351eMeHThI BXOIAT B coctaB CP-cramu?
16. B uem cocTOsIT 0COOEHHOCTH MPOU3BOICTBA MYJIbTHU(HA3HBIX CTAICH?
17. Kakue neranu aBroMo0miis pousBosatcs u3 DP-, CP- u MapTeHCUTHBIX cTaei?
18. B yem 3akntouarorcs ocodenHoctu TRIP-craneit?
19. Kak pacmudpossiBaercs «ITHID»?
20. B gem 3akmtouatorcs ocooenHoctu Fortiform-ctanu npousBoacta ArcelorMittal?
21. B yem 3akirovaercss yHUKaJIbHOCTh BhICOKOMapraHioBucThiX ctanelt (TWIP-craneii)?
22. KakoBbl epCreKTUBbI MPOMBILIUIEHHOTO npou3BoacTBa TWIP-craneit?
23. KakoBbl TexHOJIOTHYECKHE 0COOeHHOCTH TTpon3BoAcTBa T WIP-craneit?
24. KakuMH yHUKaJIbHBIMU cBoiicTBamu o6sagaer HSD-cranp?
25. KakoBbl IepcneKkTUBbl IpUMEHEeHUsl HaHOCTpyKTypupoBaHHbix ctaneit NANOHiten, TPN, ATOS
u XPF?
26. Kakum 06pa3om GopMHPYIOTCSI CBOMCTBA B HAHOCTPYKTYPUPOBAHHBIX cTaisax? KakoBa nx
TEPMHUYECKAasl IPOYHOCTD U CIIY)KEOHbIE XapaKTEPUCTUKHU?
27. KakoBbl 0COOEHHOCTH MPOU3BOJICTBA CTAJIECH I rOpsSYEeH ITaMIIOBKU?
28. Kakue daxTops! onpenenstor (MM BIUSAIOT) CBOMCTBA CTaJICH I ropssuei ITaMIOBKH?
29. Kakue criennaibHbIe XapaKTEepUCTUKU IPUMEHSIOTCS IS OIPEIEIICHUS CBONCTB
BBICOKOIIPOYHBIX CTaJIei?
30. C kakoii nenbto onpenensercsd KodhGUuueHT pa3gauu OTBEPCTHS?
31. Kakue MaTepuaibl TPEThErO MOKOJIEHUS SBIISIOTCS NEPCIIEKTUBHBIMU B aBTOMOOMIIECTPOECHUU?

CobecenoBanue.

Tema Ne 1. OtinuuuTenbHble MPU3HAKY KOMIIO3ULIMOHHBIX MATEPHAJIOB.

Tema No 2. CpaBHUTH CYIIECTBYIONINE TOYKU 3peHUS Ha TeMy «HaHOTEXHOJIOTUY — 3aKOHOMEPHBIT
9Tal Pa3BUTHS TEXHUKHU U TEXHOJIOTUI».



[Tpunoxenue 2

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

a) H.]'Ial-[l/[pyeMl)le pe3yJabTaThbl oﬁyt{em/m H OIICHOYHBIC CPEACTBA IJIA IPOBECACHUSA HpOMe)KyTO‘lHOﬁ aTreCralnum:

Kon

[Timanupyemsie pe3yapTaThl 00 VUECHUS
WHJIMKaTOpa py pesy. ya

OneHouHble CpesicTBa

IMK-1 Crioco6eH 000CHOBAaHHO OMPEEIISATh OPraHU3AI[MOHHBIC U TEXHUYSCKUE MEPHI 110 BBIITYCKY HMHHOBAIMOHHBIX BHJIOB MPOKATa YEPHBIX U IIBETHBIX

MCTAJUIOB M CINIABOB IMPOU3BOACTBCHHBIMU TOAPAa31CJICHUAMU

[IpoBOAUT MAPKETUHIOBBIE UCCIIEIOBAHNUS
Hay4YHO-TEXHUUYECKON MH(pOpMaIuy;
JUArHOCTUPYET OOBEKTHI IPOKATHOTO
IIPOU3BO/ICTBA HA OCHOBE aHAJIN3a HAYYHO-
TEXHUYECKON MHPOPMAIUHU O TEXHOJIOTUYECKUX
rporeccax

IK-1.1

Ilepeuenv meopemuueckux 6onpocos ona 3auema:
1. Onummure TpeboBaHUA, NpPEIbSABISEMbIE K MarepuajiaMm, B
3aBUCHUMOCTH OT YCJIOBHH 3KCILTyaTalluy U3eusl.
2. Onummute TpeOOBaHUS, MPEABSABISEMbIE K POJIMKAM TPAaHCMHCCHH B
1[€Xax MPOKaTHOTO NMPOU3BOJICTBA CTAJIH.
3. U3 xakux MaTepuasoB U3rOTaBIMBAOTCS KOBIINM SKCKaBaTOPOB?
4. IlpuBegute nepedeHb CBOMCTB, NPEIBIBISIEMBIX K MaTepuayiaM,
MIPUMEHSIEMBIM I IPOU3BOJICTBA BBICOKOTIPOYHOT'O KPETIEkKa.
5. Jaiite 00OCHOBaHME HCIOJb30BAaHUS CTanu 75 JUIsl IPOU3BOJCTBA
METaJUIOKOpJA.
6. Kakue TpeOoBaHUS NPEABABIAIOTCS K MECTH, HCIOJIb3yeMOM s
KOHCEPBUPOBAHUS TOMAaTHOM MacThl?
7. Kakme  Marepuansl  UCHOJIB3YIOTCS  JUIL  3aTOYKH
IIpeIHa3HAYEHHBIX JUISl pe3KH ropsyeKkaTaHo! cTain?
8. VYcranoBuTe H3AENHs, KOTOpBIE II€JI€COO0pa3sHO HM3rOTABIMBATh U3
TBepAbIX crtaBoB Trra BK mis meTanmnoobpaboTku pe3aHueM.
9. Kakue cranu HCHOJB3YIOTCS Ul W3TOTOBJICHUS MOIIINUIIHUKOB,
KOHTaKTHUPYIOIIUX C arPECCUBHBIMU cpeiaMu?
10. Kakue ctanu M CIlaBbl OTHOCSTCS K BBICOKONPOYHBIM? Onuimmure
IIPUMEHEHHE BBICOKOIIPOYHBIX CTAJN€H AJIS IITaMIIOB, IPUMEHSAEMBIX IS
M3TOTOBJICHUS] KOHCEPBHBIX KPBILIEK U OAHOK.
11. Onumure  npeuMyniecTBa  NPUMEHEHUs

HOXeEH,

CpEITHEYTIIEPOAUCTHIX




Kon
WHAUKATOpa

[Tnanupyemblie pe3ynbTaThl 00y4eHHS

OneHouHbIe CpesicTBa

JIETUPOBAHHBIX KOHCTPYKLMOHHBIX CTaJ€il BMECTO HEJIETMPOBAHHBIX IS
neTrajgei HacOCOB.

12. Kak nmoapazaensrorcst MaTepraiibl 10 KOppO3HOHHOM cTOMKOCTH?

13. Kakue cruiaBel TNPUMEHSIOTCS  JUIsL  M3TOTOBJIEHUS MOCTOSIHHBIX
MarHuToB?

14. Onumnre 3pPEeKTUBHOCTD UCII0JIB30BAHUS ATFOMUHUEBON (PONIBrH.

15. Kakue orpaHiueHus: UMEET IPUMEHEHHE JTaTyHH ?

16. B kakux y3J1ax yCTaHOBOK IIOMOJILHOTO 000PY/IOBaHHS UCTIOIB3YIOTCS
6a00uTHI?

17. Onumure TEpMOMEXaHUYECKHE CBOWCTBA aMOP(HBIX IMOJIUMEPHBIX
MaTepHasoB.

18. Onumnre npuUMeEpsl PalMOHAIBHOIO IPUMEHEHHUS, OpPraHUYeCKOIo
CTEKJIA.

19. Paccmotputre 0COOCHHOCTH (U3MYECKUX CBOWCTB TIOJUMEPOB U
BO3MOYHOCTHU MX IIPUMEHEHUS JJIsl CHI)KEHHUS [IIyMa arperarTos.

20. [Ipoananuzupyiite MpEUMYyIIeCTBa WCIIOJIb30BaHUS
KPEMHUNOPraHUYECKUX CTEKJIO-TEKCTOJIUTOB B KayecTBe
aHTU()PUKIIMOHHBIX BKIIQBIIIEH B Y3JIbI TPEHHUS TEXHOJIOTHUECKUX JIMHUH.
21. PaccmoTpuTe  HMCHOJB30BAaHUE  MEHOIUIACTOB  JJIs  TEIUIO- U
3BYKOM3OJISIUM, a TAaKXKe A MPEJIOXpPaHEHHUs] OT HUCIAPEHMs] OTKPBITHIX
€MKOCTEH.

22. IlpuBenuTe CpaBHUTEIBHBIN aHAIU3 CBOMCTB CTEKJIA U CUTAJUIOB.

23. Kakrie mapameTpbl YYMTBHIBAIOTCS TIPH OIEHKE 3()(HEKTUBHOCTH
MCI0JIb30BAHUS HOBBIX MaTepUaJIOB?

25. 3a cueT Kakux (aKTOPOB MU3MEHSETCS IPOU3BOIUTENILHOCTh arperatoB
IIpY IPUMEHEHUH HOBBIX MaTepuaioB?

IK-1.2

YcTaHaBiIUBaeT CBA3U MCKAY TCXHOJIOTHYCCKUMHU
npoLeccaMu 1 00beKTaMH IIPOKaTHOTO
MPOU3BOJICTBA CO CBOMCTBAMU I'OTOBOM
MPOAYKIINH, CBIPbS U PACXOIHBIX MaTEPHUAJIOB,

Ilepeuens 3a0anuit Ona evipadomMKu NPAKMUYECKUX YMEHUT
U npuodpemenus HagblKOG 6 peuleHUU 3a0ay 6 NpeOMemHOol odacmu:
1. MapkupoBKa U IPOYHOCTHBIE XapaKTEPUCTHKH TPYO ISt
MarucTpaibHbIX TPYOOIIPOBOJIOB.




Kon
WHAUKATOpa

[Tnanupyemblie pe3ynbTaThl 00y4eHHS

OneHouHbIe CpesicTBa

COCTaBOM, CTPYKTYpOU MeTayia U (PU3MIECKUMH,
MEXaHUYCCKUMU, XUMHUYCCKUMU,
TEXHOJIOTHYECCKUMHU U 3KCHJIyaTaIII/IOHHI>IMI/I
CBOMCTBaAMH

2. HopmupoBaHHe XapaKTEpUCTHUK COITPOTUBIIEHUS pa3pyIIeHHUIO TpYO auis
ra3o- ¥ He)TEIPOBOJIOB.

3. TpeOoBaHMs K XHMUYECKOMY COCTaBY TPYO.

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

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

6. CKJIIOHHOCTb TPYOHBIX CTaJIel K 00pa30BaHUIO XOJIOIHBIX TPEIIMH.

7. CTpyKTYpHO-(a30BbIe MPEBPAIICHUS IPU CBAPKE TPYOHBIX CTaJIeH
kareropuu npouynoctu K38- K56.

8. CtpykTypHO-(]a30BbIe MpeBpaIeHus PH CBapKe TPYOHBIX cTanen
kareropuu npouynoctu K60- K80.

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

10. B3anMoCBs3b CTPYKTYpPBI 1 MEXaHUYECKUX XapaKTEPUCTUK Pa3INIHBIX
CTaJIell ¥ CIIaBOB C TPUOOJIOTMUECKUMH XapaKTEPUCTUKAMHU.

11. CoBpemeHHbIE NPEACTABICHUS O BIUSHUM MUKPO- U HAaHO- MaciiTada
Ha CBOMCTBAa MaTEpPHUAasOB.

12. B3auMOCBS3b 3JIEMEHTOB CTPYKTYPBI C IPOYHOCTHBIMU U
IJIACTUYECKUMU CBOMCTBAMM MaTEpHAJIOB.

13. Meroauka BeIOOpa HAHOCTPYKTYPUPOBAHHBIX KOHCTPYKIIMOHHBIX
MaTEepUaJIOB /IS 33JJaHHBIX YCIOBUM 3KCIUTyaTallUu.

14. TpyOsl He(pTera30BOro COpTaMeHTa.

15. TexHOIOTHN U3TOTOBJICHUS CTATBHBIX OCCIIOBHBIX M CBAPHBIX TPYO.
16. B3auMOoCBs3b CTPYKTYpPbI 1 MEXaHUYECKHUX XapaKTEPUCTUK Pa3INIHBIX
TpyOHBIX cTajeil. 19.BricokonpodHbie TpyOHBIE CTAJIH.

17.CapuBaeMocTb TpyOHBIX cTajei kareropuu nmpoyHoctu X70 — X100 ¢
HU30TPOIHOMN CTPYKTYPOM.

18.Koppo3uoHHo-cTOMKHE TPYOBl U3 HEPHKABEIOIIUX CTAJICH.

19. TpyOpl W3 MNOIMMEPHBIX M KOMIIO3UTHBIX MAaTEpHAJIOB s




Kon
[Tnanupyemblie pe3ynbTaThl 00y4eHHS

OneHouHbIe CpesicTBa

WH/UKaTOpa
HedTera3oBoi OTpaciu
[IpuMeHsieT OCHOBBI TEOPHH MPOIECCOB 3aoanun na peutenue 3a0ay u3z npogheccuonanbHoll odracmu,
00pabOTKK MaTepHajIoB MPU PELICHUU KOMReKcHble 3a0anus:
TEXHOJIOTMYECKHX 3ajjad IPOKATHOTO [IpenonaBaTens BeIAaET 0OydaromemMycs 3aaHnue Ha BEIOOp MaTepuasia
IIPOU3BO/ICTBA. JUIS U3TOTOBJICHUS U3/Eus, padOTaIOLIEro B 33JaHHBIX YCIOBUAX
PaccunThiBaeT OCHOBHBIE TEXHOJIOTHUECKHE SKCIUTyaTaliu. B Xo7e caaun npakTHYeCcKOro 3aJaHus 00yJatoIuics
IIPOLIECCHI TPOKATHOTO IIPOM3BOICTBA JIOJIKEH 110KAa3aTh CJIEIyIOINe 3HAHUS:
- IPUHIIMIIBI Pa3pabOTKH MEePCIIEKTUBHBIX KOHCTPYKIIMNA U3eNnuii, BbiOopa
MaTEepHAJIOB B COOTBETCTBUU C YCIOBHUSAMH IKCILTyaTallMd U BHEITHUMU
BO3JICHCTBYIOIIMMHU (paKTOpamy;
I1K-1.3 - METO/Ibl ONITUMU3ALINN ITPOEKTHBIX PELICHUN C y4ETOM

MIPUPOIOOXPAHHBIX U IHEProCOEpEraroux TEXHOJIOT Ui
- IPOBEJIEHUE IKCIEPTU3BI IPOEKTHO-KOHCTPYKTOPCKUX U
TEXHOJIOTUYECKUX pa3padoToK;
- aHAJIM3 TEXHOJIOTHYECKOTO MPOIECcCa, OMPEAEIISIONIETO CITy>KeOHOe
Ha3HaYEHHUE MPOEKTUPYEMOIO 0OBEKTA;
- QHaJIM3 CYIIECTBYIOLIEH TEXHOJIOTUUECKOHN TOKYMEHTAIUN;

- IOPSAZIOK pa3pabOTKH, 0(hOPMIIEHUS, COTIIACOBAHNUS U YTBEPIKICHHS
TEXHUYECKOTO 3aJ]aHMsl, TEXHUUECKUX YCIIOBUI HA MPOEKTUPYEMBIN
00BEKT.

IK-2 Cnocoben OMpCACIIATh OPTaHU3AIUOHHBIC U TCXHUYCCKUEC MCPBI IJIA BBIIIOJIHCHU A ITPOU3BOACTBCHHBIX 321l[21HI/IfI IO BBIITYCKY rOpA4Y€KaTaHOI'O

IMpoKaTa U MH)KUHUPHUHI'A TCXHOJIOTMYCCKHUX IMTPOICCCOB

VYcTanaBinMBaeT OCHOBHBIE TPEOOBaHUS K
TEXHOJIOTUYECKOMY 000pYyI0BaHUIOAIS
IIPOM3BOJICTBArOPSYEKaTAHOTO IIPOKAaTau
I1K-2.1 BO3MO’KHOCTb €r0 MOJACPHU3ALUU

Ilepeuensv 6onpocoe 0na camonpogepku:
I. 1. Yem 4yryHsl OTIMYAIOTCS OT crajeil? [l M3rOTOBJICHHS KaKHUX
[eTaJIell UCII0JIb3YIOTCSI BBICOKOIIPOYHBIE UYTYHBI?
2. UYto coboit mpeacTapiseT KiaccuuKamus cranei?
3. Yro Takoe OpoH3a U JATyHb?
4. Jlns M3roToBJIEHUS KaKUX AETajel UCIONIb3yI0TCS TUTAHOBBIE CIIaBbI?
S.

Yro MpEACTaBJIAIOT OUMeETallIEl | JJId KaKux uenep"l OHH
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ICTIOJIE3YIOTCSI?

6. UTo mpeacTaBISIOT CTAJIM ¢ OCOOBIMU CBOMCTBaMM?

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

8. Uro Takoe MarHUTOCTPUKLMS U TI/I€ HCIOJNb3YIOTCSd MaTepUasbl CO
NeualbHBIMU MarHUTHBIMU CBOMCTBaMH?

9. Kaxkue BuIbl KEpaMUKH UCTIOJIB3YIOTCSI B IPOMBILIUIEHHOCTH?

10. Kakoit maTepuan Ha3bIBa€TCsl KOMIO3UIIMOHHBIM?

I1.Y10 mnpencraBisOT  AUCIEPCHO-YIIPOYHEHHBIE, BOJIOKHHUCTBIE H
JIOMCTHIE KOMITIO3ULIMOHHBIE MaTepUaJIbl?

12. Kakue maTepuasbl OTHOCAT K HAHOCTPYKTYPHBIM?

13. KakoBbI METO/AbI TOJTYYEHHSI HAHOCTPYKTYPHBIX MaTepuaioB?

14. Yto 0603HaYaeT TEPMHUH «I1OJTUMEPHD) ?

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

16. Kakumu cBoiicTBamu 00J1a1a0T IUIACTMACCHI?

17. B ueM npeumyIiecTBa METO/10B OPOIIKOBON METAIUTYPIUU?

18. KakoBa TexHOJOTHMA TOJIYYEHHMs] UM3JEIUA U3  MOPOLIKOBBIX
llaTepraioB?

19. lns M3roToBieHUs KAaKUX JeTajled NMPUMEHSIOT aHTU(PUKIUOHHbBIE
I0POIIKOBBIE MaTEpHUaIbl?

20. KakoBa o00nacTte HCHONB30BaHHUS  (DPUKIMOHHBIX  ITOPOIIKOBBIX
llaTepraioB?

21. KakoBbI CBOWCTBA U IJI€ UCTOIb3YIOTCSA BBICOKOTIOPUCTHIE
MIOPOIIKOBBIE MaTEpUAIIbI?

22. OcoGeHHOCTH TTOPOMIKOBOM MeTa/UTypruu. JJOCTOMHCTBA U HEJJOCTATKH.
THUIIOBOM TEXHOJIOTMYECKUN MTPOLIECC MOTYYEHUS U3IEIUNA METOJOM
IIOPOLIKOBOM METaJUTypTHUU.

23. Knaccuduxaius METOJ0B MOJIy4€HUS! OPOIIKOB METAJJIOB U
HEMETAJJIOB.
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24. Ha3HaueHHWe W CYIIHOCTH Iporecca ¢popMoBaHus. OCHOBHBIE METOIbI
¢dbopmoBaHus.

25. OcHOBHBIE CTauU Tpoliecca criekanns. OCHOBHbBIE ABMKYILINE CHIIbI
mporiecca Criekanus. MexaHu3Mbl TPAaHCIOPTa BEIIECTBA MPU CIIEKAHUU
MTOPOIITKOB.

26. OtnuuuTenbHbIE OCOOEHHOCTH CBOMCTB MOPOIUKOBBIX H3JENUHA 10
CPaBHEHHIO C JIUTHIMHU.

27. Cranaapruzaius B 00JaCTH MOPOIIKOBON METAJLTYPTHH.

28. YKaXuTe OCHOBHBIE MEpPEAEIIbl U MPEUMYILECTBA TOPOIIKOBOM
METAJUTYPTHH TIepe]] TPATUIIHOHHON METaILTypruei.

29. AHTUPUKIMOHHBIE MaTepualibl U u3aeus. OcoOeHHOCTH
TEXHOJIOTUYECKOTO Tporecca noiaydeHus. OTInunuTenbHbIe CBOHCTBA.
O6nactu npuMEHEHHUS.

30. ®pUKIHOHHBIE TOPOIIKOBBIE MaTepuaibl U uzaenus. OcoOeHHOCTH
TEXHOJIOTUYECKOTO Tporecca noiaydeHus. OTInuuTenbHbIe CBOHCTBA.
O6nactu npuMEHEHHUS.

31. TlopucTele MOPOIMIKOBBIE MaTepHaibl U n3nenus. OcoOeHHOCTH
TEXHOJIOTUYECKOTO TIporiecca noiaydeHus. OTInuuTenbHbIe CBOHCTBA.
O6nactu npuMEHEHHUS.

32. KoHCTpYKIIMOHHBIE TOPOIITKOBBIE MaTEPHUAIbl U M3ACIIHSL.
Oco0GeHHOCTH TEXHOJIOTHYECKOTO Tpotiecca moxydyeHus. OTanyuTe bHbIe
cBoiicTBa. O0acTH NPUMEHEHUS.

33. Teepaslie craBbl. OcOOEHHOCTH TEXHOJOTHYECKOTO Mpolecca
nosrydeHust. OTnuauTensHble cBoicTBa. O0IacTH MPUMEHEHUSI.

34. TlopomkoBbIe MaTEPHUAIBI M U3JEIHUS C ANEKTPOTEXHUIESCKUMU U
MarHUTHBIMH cBOicTBaMU. [TopomIkoBeIe MaTepHasbl U U3/ICIHS C
AIIEKTPOTEXHUUECKUMHU U MarHUTHBIMH CBOMCTBAMHU.

35. IlponzBoacteo TBIJI meTo10M NOPOIIKOBOI METAJUTYPrUH.

[1K-2.2

Oo6ecrieynuBaeT CTa0MILHOCTh TEXHOJIOTHYECKOTO
poIiecca MPOU3BOICTBA FOPSICKATAHOTO

Ilepeuens 3a0anuit Ona evlpadomMKu NPAKMUYECKUX YMEHUT
U npuOOpemenUs HagblK0G 6 peuleHUU 3a0ai 6 npeOMemHOll 00.1acmu:
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MpOKaTa; MPUHUMAET PEIICHUS O TPEOYyEeMBbIX
pernaMeHTI/Ipyeme KOppeKTI/IpOBKaX Ha OCHOBC
KOHTPOJIA TCKYIIUX OTKJIOHGHI/If/'I OT 3aJaHHBIX
BCIIMYUH HapaMeTpOB nu HpOI/I3BOI[CTBeHHI)IX
oKas3arelie

1. TBopueckoe 3ananue Ne 1. Beibop Mapku cranu Juis U31enus,
AKCILTYaTUPYIOIIETOCS B CIIOKHOHATPY)KEHHBIX YCIIOBHSIX.

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

[Ipu BBINTOJIHEHUY TBOPUECKUX 3aJaHUN OOyJaroIIHiics T0JIKEH 110Ka3aTh
3HaHUS/YMEHUS:

- popMynTHpPOBKA OCHOBHOTO Ha3HAYCHHSI pa3pabaTeiBaeMOro 00BEKTa, ero
TEXHUYECKUE XapaKTePUCTUKH, TIOKA3aTEIN Ka4eCTBA U TEXHUKO-
SKOHOMMUECKUE TPeOOBaHMS;

- ¢OOp MCXOAHBIX JaHHBIX IS BBITIOJHEHUS IPAKTUYECKON PabOTHI U
MPOBEICHUST HEOOXOJMMBIX PACUETOB;

- KJIaccu(pUKALUs TEXHOJIOTHYECKIX KOMILJIEKCOB, MAIITMH U MEXaHU3MOB,
MPUMEHSEMBIX TIPU TTPOU3BOJICTBE OOBEKTA B COOTBETCTBUU C 3a/ITaHHEM;

- aHAJIN3 TEXHOJIOTHYECKUX JOKYMEHTOB (MapIIpyTHBIE, SCKU3HEIE,
KOMIUIEKTOBOYHBIE KapThl, OTIEpAIllHOHHBIE KapThI, TEXHOJIOTUIECKHE
KapThl 110 BUIaM pab0T U TEXHOJOTHUECKHE NHCTPYKIINN);

- pa3paboTKa MPUHIMITAATBHBIX CXEM, S3CKH3HBIX TPOEKTOB 000PYI0BaHHUS
Y TEXHOJOTHMYECKOW OCHACTKH ISl U3TOTOBJICHUS O0BEKTa B COOTBETCTBUH
C 3a/IlaHHUEM;

- MPOBECHUSI TEXHMUECKUX PACUETOB I10 TPOEKTY.

Ocy1ecTBiseT KOHTPOJIb Ka4eCTBA
ropsAYEKaTaHOro MPOKATa HA CTAIUAX
TEXHOJIOTHYECKOr0O MPOLecca U TOTOBOU
MIPOAYKLUU

[1K-2.3

Jlabopamopnwie pabomuol
Jlaboparopnas pabora Ne 1. TexHomornyeckre CBOMCTBA MOPOIIKOB.
Jlaboparopuast pabora Ne 2. MUKpOCKOTIMYECKUN aHAIA3 TIOPOIITKOB.
Jlaboparopuas padora Ne 3. CuTOBBII aHATHU3.
Jlaboparopuas pabora Ne 4. OnpesienieHre BEIMIHHBI YIIPYTOTO
IO CJIEACUCTBUS IIPU IPECCOBAHUU ITOPOLIKOB.

IIK-3: CnocoOeH onpenensiTh OpraHu3allMOHHbIE U TEXHUYECKHE MEPBI IS
JINCTAa U UH)KUHUPHUHTA TEXHOJIOTMYCCKUX ITPOLICCCOB

BBIITOJIHCHUA MPOU3BOJACTBCHHBIX 321[[21HPII>1 IO BBIITYCKY XOJOAHOKATaAHOT'O
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I1K-3.1

VYcTanaBnmMBaeT OCHOBHBIE TPeOOBaHUS K
TEXHOJIOTUYECKOMY 000pYyI0BaHUIO AJIs
IIPOM3BOJICTBA XOJIOJHOKATAHOTO JINCTA U
BO3MOKHOCTb €r0 MOJACpHU3AIUU

Bonpocel ona noozomosku k 3auemy:
1. TexHosornuyeckue omnepanuv IpU IMPOU3BOJCTBE KOHCTPYKLHMOHHOU
XOJIOAHOKATaHOW CTaJIN.
2. Knaccugukarus u XxapaKTepUCTUKNA CTAHOB XOJIOTHOW TPOKATKH
3. O0nacTu yCTOMYMBOCTH MPOIECCa XOJIOHON MPOKATKH.
4. Y nanenue oKaJlMHbI ¢ TOBEPXHOCTHU TOpsiY€KaTaHbIX MOJIOC.
5. Pexxumbl mporiecca X010 JHOM POKATKH.
6. [IpodumupoBKa BaJIKOB CTAHOB XOJIOJHOM MPOKATKH.
7. Hactpoiika CTaHOB XOJIOJHOM IIPOKATKHU.
8. PerynupoBaHue TONIIMHBI IOJIOCH IPU XOJIOJHON MTPOKATKE.
9. MexaHu3Mbl CaMOBBIpaBHUBaHHE Je(QOpMalUUd TPU TOHKOJIUCTOBOM
IIPOKAaTKe.
10.B3aumMocBs3b pacnpenesieHust HaTsHKeHUs. U POPMBI TTOJIOCHI.
11.3aBUCHUMOCT, HEPAaBHOMEPHOCTH YJIEIBHOTO HATSKEHMsI 0 ILIMPHUHE
II0JIOCHI OT MPO(UIISA MOKaTa U HEPABHOMEPHOCTHU BBITSIKEK.
12.0mnpenenenrie  HEPAaBHOMEPHOCTH YACJIBHOTO HATSHKEHUSI C YU4ETOM
HEPAaBHOMEPHOCTH T'€OMETPUYECKUX U CHJIOBBIX YCJIOBMH Ipoliecca
IIPOKATKH 110 IMIHUPUHE MOJIOCHL.
13.BausiHue HEpaBHOMEPHOCTHU CKOPOCTHBIX YCIIOBUH Ipoliecca MPOKaTKU
10 IIMPHUHE MOJIOCHI Ha €€ MJI0CKOCTHOCTb.
14.PerynupoBaHue MI0CKOCTHOCTH IOJIOCHI IPU XOJIOJHOU MTPOKATKE.
15. TepmooOpaboTKa X0I0JTHOKATAHOH TOJIOCHI.
16.IpeccupoBKa X010 IHOKATAHON TTOJIOCHI.

[1K-3.2

O0ecneunBaeT CTaOMILHOCTh TEXHOIOTHYECKOTO
mporiecca MpoU3BOJICTBA XOJIOJHOKATAHOTO JINCTA;
MIPUHUMAET PELIEeHUsI O TPeOyeMbIX
PETIAMCHTHUPYEMBIX KOPPECKTHUPOBKAX HA OCHOBEC
KOHTpOJISI TeKyIlII/IX OTKHOHCHI/II;'I OT 3aJaHHBIX
BCIIMYUH HapaMeTpOB 58 HpOI/I3BOI[CTBeHHI)IX
oKas3arelie

Ilepeuens 3a0anuit Ona evipadomKu NPAKMUYECKUX YMEHUT
U npuodpemenus HagblKOG 6 peuleHuU 3a0ay 6 NpeOMemHol odacmu:

1. B 4eM COCTOUT MPUHIUIINAIBHOE Pa3IudUe MPOJOJIBHON U MONEPEYHOU
MIPOKaTKH?

2. JInst kakux Lesei npuMeHsieTcsi CopToBasi Ipokarka?

3. Kakue BaJIku IPUMEHSIOTCS /1711 JINCTOBOW MTPOKATKU?
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4. C xaKkoil 1esbl0 IPUMEHSETCS MHOTOBAJIKOBasl IpoKaTKa?

5. Yro o3Hauaet noHsATHe «cTaH KBapto 400»?

6. Kakoii moka3aTenp XapakTepu3yeT CTeneHb Ae(opMauy mpu mpokaTke?
7. YTto Takoe KaJuOpOBKa MIPOKATHBIX BAJIKOB?

8. Kakue Bl 000pyA0BaHMSI IPUMEHSIOT /7S TOTYYEHUS 3aTOTOBOK IS
COpPTOBOM U JINCTOBOW IPOKAaTKN?

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

I1K-3.3

Ocyl1ecTBisseT KOHTPOJIb Ka4eCcTBa
XOJIOTHOKATaHOI'O JIMCTA HA CTaIUAX
TEXHOJIOTUYECKOr0 MPOLEecca U TOTOBOU
MIPOAYKLUU

3adanusn na peutenue 3a0ay u3z npogheccuonanIbHOU odnacmu,
KomnjieKcHble 3a0anua:
1. Pa3zHOBHIHOCTH mpo1ecca IPOKATKU.
2. CopTamMeHT MPOKaTHOM MPOTYKIUH.
3. UcxonHas 3aroToBKa AJ1s MPOKATKH.
4. Harpes MeTasuia nepes] NpoKaTKOM.
5. Knaccuduxanuss NpoKaTHBIX CTaHOB IO PACIOJIOKEHHIO pabodmx
KJIETEH.
6. Kinaccudukanus npoKaTHbIX CTAHOB MO Ha3HAYECHHUIO.
7. Knaccu¢ukanns npokaTHbIX CTAHOB IO PACIIOJIOKEHUIO U KOJIHMYECTBY
BAJKOB B pa0OUYUX KIETAX U UX KOHCTPYKITUH.




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

HpOMC)KYTOLIHaSI aTTecranuAd 110 AUCIHHUIIIINHE «HoBrie KOHCTPYKIMOHHBIC MaTCpUaJIbl»
BKJIKOYAE€T TEOPETUYECKHUE BOIIPOCHI, ITO3BOJISAIOIINAE OLEHUTh YPOBEHb YCBOCHUS
o6yqa101u1/1M1/1c;1 3HaHI/II71, " NPaKTUYCCKHUE 3aJaHNs, BBIABIAIOMIUEC CTCIICHD C(bOpMHpOBaHHOCTI/I
YMEHHH U BIIaJIEHUH, TPOBOJUTCS B opMe 3aueTa.

3auer 1o I[&HHOIZ JAUCHUILIMHE IIPOBOJUTCA B BUAC CO66C€HOBaHI/I5[ B paMKax
TECOPETUICCKUX BOIIPOCOB, PE3YJIbLTATOB BLINIOJIHCHHA TBOPUYCCKUX 3aHaHHf/’I n ycnemHoﬁ caadyu
1a00paTOPHBIX padoT.

IMoka3aTeu M KPUTEPHUM OLICHUBAHUS 3a4eTa:

— Ha OIEHKY «32aYTeH0» 00yJaIONUICs JEMOHCTPUPYET BEICOKHI YPOBEHB
c(OPMHUPOBAHHOCTH KOMITETEHIINI, BCECTOPOHHEE, CHCTEMaTHIECKOE U TIIyOOKOE 3HAHNE
y4eOHOT0 MaTepuala, CBOOOIHO MOSCHIET Pe3yIbTaThl JIAOOPATOPHBIX pabOT, CBOOOIHO
ONCpUPYET 3HAHUAMH, YMCHUAMHU, IIPUMCHACT UX B CUTyallUAX MHOBBIIIIEHHOU CJIO’KHOCTHU,
ACMOHCTPUPYET CIIOCOOHOCTH INEPCHOCUTDH NNTOJTYUCHHBIC 3HAHWUA U YMCHHA HAa HOBELIC,
HCCTAaHJAPTHBIC CUTYaI[UH.

— Ha OIEHKY «He3a4TeHO0» 00YJarOIIHCs TEMOHCTPUPYET MTOPOTOBBIN YPOBECHb
c(OpPMUPOBAHHOCTH KOMIIETEHLIUH: B X0JI€ KOHTPOJIbHBIX MEPOIPUATUI AOMYCKAIOTCS OLINOKH,
MMPOABJIACTCA OTCYTCTBUEC OTACIbHBIX 3HaHI/II\/'I, yMeHHfI, HaBBbIKOB, 06yqafomm‘/'1cs{ HUCIIBITHIBACT
SHAYUTCIBbHBIC 3aTPYAHCHUA ITPHU OIICPUPOBAHUHN 3HAHUAMUA U YMCHUAMU ITPU UX IICPEHOCC HA
HOBBIC CUTYyallUuH.



