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Pabouast mporpamma cocrasiieHa Ha ocHoBe ®I'OC BO mo HampaBlieHHIO MOATOTOBKU
22.06.01 TEXHOJIOTUM MATEPHUAJIOB (ypoBeHb THOATOTOBKM KaApPOB  BBICHICH
kBanmbukanun). (mpukaz Munobpuayku Poccun ot 30.07.2014 r. Ne 888)

Pabouast mporpamma paccMoTpeHa u omoOpeHa Ha 3acemanuu kadenpwl JIuTeiHbIX
IPOLIECCOB U MATEPUATIOBEIECHHSI

19.02.2020, mpotokon Ne 8
3aB. kadenpoii (7 =2 H.A. ®eokTucros
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3aB. Kadepoii JUTEHHOTO MPOU3BO/ICTBA,
I-p TEXH. HayK, podeccop

b.A. Kynakos



Jlucr akTyajausanuu padoyeii nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogoopena uist peanmsarmu B 2021 - 2022
y4eOHOM rojiy Ha 3aceqanuu kageapsl JIMTEHHBIX TPOIIECCOB M MATEPUAIOBEICHUS

[Iporokom or 20 . Ne
3aB. kadenpoii H.A. ®eoktucron

Pabouas mporpamma nepecMoTpeHa, 00CykieHa u oo0pena uist peanm3armu B 2022 - 2023
y4eOHOM roJly Ha 3aceqaHuu Kageapsl JIMTEHHBIX TPOIECCOB M MaTePUAIOBEICHUS

[Iporoxom or 20 1. Ne

3aB. kadenpoit H.A. ®eoKTHCTOB

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa 1 o1o0peHa Jutst peanm3armu B 2023 - 2024
y4eOHOM roJ1y Ha 3aceqaHuu Kapeapsl JIUTSHHBIX TPOIECCOB M MaTePUAIOBEICHUS

[IpoTokomor 20 . Ne

3aB. kadenpoit H.A. ®eokTucron

Paboyas nmporpamma nepecMoTpeHa, 00CyxeHa 1 o100peHa s peanusaruu B 2024 - 2025
y4eOHOM roay Ha 3acenannu Kadeapsl JIMTEHHBIX IPOIIECCOB M MAaTEPUAIOBEICHHSI

[Ipotokom ot 20 r. Ne

3aB. xadenpoit H.A. ®eoKTHCTOB




1 Ilesin ocBOeHMS TUCHUILINHBI (MOIYJISA)

[enpto ocBoeHusi yueOHOU mucruruimHbl «HoOBBIE MaTepuanbD» SBISETCS OBJIAJICHUE
aClIUpaHTaMU 3HAHUSMU II0 CBOMCTBAM COBPEMEHHBIX U IEPCIEKTUBHBIX MAaTEPHUANIOB,
MIPUHIIUIIAM BBIOOpA M MPUMEHEHUSI MATEPHAJIOB C 33IaHHBIMHU CITY’)KEOHBIMH CBOMCTBAMH.

3amayaMu OCBOCHHS JUCIMIIINHEI SIBIISTFOTCS:

- 3HAKOMCTBO C MaTepHaIaMU, UMEIOIIIMMHU BBICOKHE CITELIMAIbHBIE CBOMCTBA;

- TOJIyYeHHE 3HAHMI 10 METOJMKE BBIOOpa CIUIABOB C 3aJaHHBIMH CIEIUATbHBIMHU
CBOMCTBAaMH U UX IPUMEHEHUEM B HAPOJHOM XO3SIMCTBE.

2 MecTo THCHMIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOi MPorpaMmsl

Huctunnuua HoBele MaTepuaibl BXOJUT B BapuUaTHBHYIO 4YacTh Y4YEOHOTO IUIaHa
00pa30BaTeIbHOM IPOrpPaMMBI.

Jnst  u3ydeHHus  UCUMIUIMHBI ~ HEOOXoauMbl  3HaHWMsI  (YMEHUs,  BIAJCHUS),
copMHpPOBAHHEIE B PE3yJIbTaTe U3YUSHUS TUCIIAIIINH/ IIPAKTHK:

TexHonmoruu Npor3BOACTBA U 00PaOOTKH MAaTEPHAIOB B METAILTYPT U

Mertoponorusi ¥ ”HGOPMAIIMOHHBIE TEXHOJIOTUH B HAYYHBIX UCCIICTOBAHUSIX

HoBsie nponiecchl U CIiiaBbl B IMTEHHOM POU3BOJICTBE

3HaHus (yMEHHs, BIAJCHUS), TTOJYICHHBIC MPU U3YUYEHUU NaHHOW MUCIUIUIMHBI OYyTyT
HEO0OXOUMBI JTsl U3YUSHUS TUCIUTUTAH/TIPAKTHK:

ChnemiucimIiuinyaa

[ToaroToBka k caye U caya rocy1apCTBEHHOTO K3aMeHa

3 Kommnerenuun oOyuawmerocsi, ¢opmMupyemMble B pe3yJbTaTe OCBOEHHS

AMCUUIJIMHBI (MOYJISA) M IJIAHUPYEMBbIe pPe3yJbTAThl 00y4eHUus

B pesynbraTe ocBoeHHs nucuumuinHbl (Moayins) «HoBble MaTepuainbl» 0Oy4aromuiics
JOJIKeH 001a/1aTh CIeIYIOIMMH KOMIETEHITUSMHU:

CtpyKTypHBIU
JJIEMEHT [Tnanupyemsble pe3yabTaThl O0y4eHUS
KOMITIETEHIINH
OIIK-1 MIPOEKTHO-KOHCTPYKTOPCKAsT JEeSTeIbHOCTD: CIIOCOOHOCTBIO U TOTOBHOCTHIO

TCOPCTHUYCCKHU 000OCHOBEIBAThL U ONITUMHU3HUPOBATE TCEXHOJOTMYCCKUE IIPOLECCHI IIOJTYUYCHUSA
NEPCICKTUBHBIX MAaTCPUAJIOB M ITPOU3BOACTBO M3 HHUX HOBBIX H3,I[€JIHI>'I C YU€TOM HOCJ'IG,[[CTBI/H‘/II
JJIA O6H.I€CTB3, O9KOHOMMKH H 3KOJIOTHH

3HaTh Cranuu, ¢a3sl ¥ 3Tarbl B OpraHU3aluy HAydHOU JeSITeIbHOCTH,
y O6cyxnate crnocoObl  3(G(EKTUBHOTO peHIeHUs 3aJaud  MOJYyYECHUS
METh
HEPCIICKTUBHBIX MaTEPHAJIOB;
B TeopeTnyeckux M SMIMPUYECKUX METOJIOB aHAIM3a W ONTUMHU3AINH
JaJIeTh
A TEXHOJIOTUYECKUX MPOIECCOB
OIIK-5 CIIOCOOHOCThIO W TOTOBHOCTBIO HCIIOJIb30BaTh Ha TMPAKTUKE HHTETPHUPOBAHHBIC

3HAaHUA CCTCCTBCHHOHAYYHBIX, O6H.[I/IX HpO(beCCI/IOHaJ'ILHO'OpI/IeHTI/Ip}IIOH_[I/IX n CIICIHAJIbHBIX
JUCHUIIIMH AJI1 IHOHUMAaHUA npo6neM pa3BUTHA MAaTCPHUAIIOBCACHUA, YMCHHC BbLIBUTATH H
PCAIIN30BbIBATE HA ITPAKTUKE HOBBIC BLICOKOS(I)(I)GKTI/IBHLIC TCXHOJIOTHH

3 Omnpenenenus MpoueccoB, CHCTEM U TEXHOJIOTUI;
HaTb .
IpUEMBbl IPECTaBICHUS PE3yJIbTAaTOB HAYUYHBIX HCCIEIOBaHUN
v Ananmu3upoBaTh M 0000IIaTh 3HAHUS, TMOJyYeHHbIE B  CMEXKHBIX
METh .
JUCLMIUINHAX, U1 COBEPIIEHCTBOBAHNS JIUTEWHBIX IIPOLIECCOB
B CoepuieHCTBOBaHUS TNPO(ECCHOHANBHBIX 3HAaHUW M yMEHHH IyTeM
Ja/eTh o
A HCII0JIb30BAHUS BO3MOKHOCTEN CMEXHBIX IUCLHUIUIMH




OIIK-12 CIOCOOHOCTBIO M TOTOBHOCTBIO YYaCTBOBaTh B MPOBEJCHHH TEXHOJIOTUYECKUX
HKCTIIEPUMEHTOB, OCYILECTBIIATh TEXHOJIOTHUECKHI KOHTPOJb MPH MPOU3BOJICTBE MAaTEPUAIIOB H
1531 (SHN5 051

Ortansl, cTaaud U (pas3pl MPOBEJICHUS TEXHOJIOTHUECKUX SKCIIEPUMEHTOB MPH
3uars pa3paboTKe HOBBIX IMPOIIECCOB

PazpabaTpiBaTh TIaH TEXHOJIOTHYECKOTO JKC-TIEPUMEHTa IMpH pa3padboTKe
Ymetb HOBBIX IPOIECCOB U CILIABOB, €r0 KOHTPOJIb, JENaTh aHAIN3 MOJyYSHHBIX

Pe3yAbTaTOB M HAXOAUTH HY)KHOE PEIICHHE;

MeTroaukoi IOCTAaHOBKM TEXHOJIOTMYECKOTO OKCIIEPUMEHTa M €ro
Brapers KOHTPOJISI, aHAIIN3a TIOJTYYEHHBIX PE3yIbTaTOB

IIK-1 3HaTh COBPCMCHHBIC TCXHOJIOTHU JINTEHHOTO IMpOU3BOACTBA, MMPOBOJUTH HUX aAHAJIN3 U
OLCHUBATHb UX MPUMCHUMOCTD B YCJIOBUAX PCAJIbHOI'O IIPOMU3BOJACTBA

CoBpeMEHHBIE  TEXHOJIOTUYECKHE  IPOLECChl, HUX  OCOOEHHOCTH,
3nars BO3MOKHOCTU IIPUMEHEHUS B pE€aJIbHOM IIPOU3BOJICTBE

Kputnueckn aHanum3upoBaTh NMPEUMYIIECTBA U HEJJOCTATKA IMPHUMEHSIEMBIX
Ymers TEXHOJIOTHIl U BbIOMpaTh HanOoJiee MOaX0AsIINe
Buaziers CpaBHUTEIBHON OLIEHKH COBPEMEHHBIX TEXHOJIOTUN U UX PUMEHUMOCTH B

MIPOU3BOJICTBE

[TK-2 3HaTh OCHOBHBIE T€HICHIIUU PA3BUTHS METAUTYPTUU U JTUTEUHOTO TPOU3BOJICTBA

HepCHeKTI/IBBI U HaIIpaBJICHUA pPa3BUTUA JINTEHHOTO IMPOU3BOACTBA U

3HaTh
METaJTypIrun
v HaXO)II/ITB HauboJee MNEPCICKTUBHLIC HAIIPaBJICHUA Pa3BUTHUSA, ITPOBOIUTH
MCETb
N WX aHaJIHu3
BrisiBinenus Hanbosiee IepCIeKTUBHBIX HAMPABICHUA Pa3BUTHS JIMTCHHOTO
Bnaners MIPOU3BOJICTBA C BO3MOYKHOCTBIO U3 IPUMEHEHHSI B IPOU3BOJICTBE

[IK-3 paspabaTbeiBaTh TEXHOJOTHYECKHUE IPOIECCHl, TEXHOJIOTHYECKYI0 OCHACTKYy, pabouyro
JOKYMEHTAIMIO, MapuIpyTHbIe U ONEPALMOHHbIE TEXHOJIOTHYECKUE KapThl ISl U3TOTOBIICHUS
JUTBIX U3AETUN U MEPCHEKTUBHBIX MAaTePUAIOB Ul UX MOJTYYESHUS

3HaTh

CoBpemMeHHBIE  TEXHOJIOTMYECKHME  MpPOIECChl, UX  OCOOEHHOCTH,
000py/I0BaHUE U OCHACTKY

VYMeTh

Pa3pabarbiBaTh TEXHOJOTUYECKHE MTPOLIECCHI, TEXHOJIOTHYECKYIO OCHACTKY,
pabouyro JOKYMEHTAIHIO, MapUIpyTHHIE U OTepalOHHbIE
TEXHOJIOTMYECKHE KapThI JUIsl U3TOTOBICHUS JINTBIX U3AETUI

Bnaners

HpOGKTI/IpOBaHI/IH TEXHOJIOTHYCCKUX mponeccosB, TEXHOJOTHYECKOM
OCHAaCTKH, pa6oqel71 AOKYMCHTAIlUHU, MApUIPYTHBIX U OINCPAUOHHBIX
TCXHOJIOTHUUYCCKUX KapT AJIA U3IrOTOBJICHUS JIMTBIX U3AeIuin

[IK-6 mpoBoauTh aHanu3 3PQPEKTUBHOCTH HOBBIX MPOIECCOB U MaTepUalOB B JUTEHHOM
MIPOU3BOJICTBE M BO3MOXHOCTH UX peaau3aluu

3HaTh COBpeMeHHLIe TCXHOJIOTHUYCCKUC ITPOLECCChI, UX 0COOEHHOCTH

HpOBOI{I/ITL aHaJIn3 3(1)(1)CKTI/IBHOCTI/I HOBBIX IPOLECCOB W MATCPUAIIOB B
YMETE JINTEHOM MMPOU3BOACTBE U BOSMOXKXHOCTHU HUX pCaIM3allun

OI_IeHKI/I 3(1)(1)6KTI/IBHOCTI/I HOBBIX IPOLCCCOB U MATCPpHUAIIOB B JINTENHOM
Brianets IMPOU3BOACTBC U BOBMOKHOCTHU UX pCaJIn3allun

VYK-1 criocoOHOCTBIO K KPUTHYCECKOMY aHaJIN3y U OLICHKE COBPECMCHHBIX HAYUYHBIX HOCTH)KGHHﬁ,
TCHCPUPOBAHUIO HOBBIX 1501 (S)7 IIpU PCIICHUU HUCCICAOBATCIIbCKUX U IMMPAKTUYCCKUX 3a/1da4, B TOM
YUCJIC B MCKANCITUIUIMHAPHBIX obmacTax




Hamnpasinenus pasBuUTHA JIMTEHWHOTO IIPOM3BOJCTBA, IIPEUMYILECTBA U

3uars HEJIOCTaTKH MEPCIIEKTUBHBIX TEXHOJIOTHI 1 MAaTEPUAJIOB

I'enepupoBaTh HOBBIE HJIeH U 00CYKIAaTh CIOCOOBI 3(p(heKTUBHOTO perIeHHs
YmMmers sanaun

O060011eHNs Pe3yNbTaTOB KPUTHYECKOTO aHajiM3a pe3ylbTaTOB HAYYHOU
Bnanern JIeATSIIFHOCTH,

MCKIAUCHUIITIMHAPHOTI'O NPUMCHCHHA HOBBIX INNOJTYUYCHHBIX PE3YJIbTATOB

VYK-2 crmocoGHOCThIO MPOEKTUPOBATh M OCYIIECTBISTH KOMIUIEKCHBIE HCCICIOBAHUS, B TOM
YHCIIe MEXAUCHUILUTHHAPHBIC, HA OCHOBE I[EJIOCTHOTO CHCTEMHOTO HAyYHOTO MHPOBO33PEHUS C
WCIOJIb30BAHNEM 3HAHUHN B 00J1aCTH UCTOPUU B (PHIT0cODUN HAyKH

3HaThb HayxoBenueckue oCHOBaHUSI HAYYHOU J€SITEIbHOCTU
v Pa3pabarbiBaTh MiaHbl TNPOBENEHUS KOMILIEKCHBIX HCCIEIOBaHUM C
METh .
WCII0JIb30BAHNEM 3HAHUHU B 00J1aCTH UCTOPUH U (priocopuu HaAyKu
[IpoexTrpoBaHusl U COCTaBJICHMS IUIaHA KOMIUIEKCHBIX HCCIEIOBaHUM,
Bnaners aHaJIM3a OTAENbHBIX TAOB C UCIIOJIb30BAHUEM 3HAHUN B 00JIACTH UCTOPUU

u ¢punocopun HayKu




4. CTpyKTypa, 00b€éM H coep:KaHue T CHUILIMHBI (MOYJIs1)

OO0mast TpyJI0eMKOCTh TUCIHUILIMHBI COCTABJISICT 2 3a4ETHBIX SAWHHI] /2 aKaja. 4acoB, B TOM

YHUCIIC:

— KOHTaKTHas paboTa — 46 akaj. 4acos:
— aynuTopHas — 46 akaj. 9acos;
— BHeayauTopHas — 0 akaJl. 9acos;

— B opMe IPaKTUIECKOM MOATOTOBKH — 13 akaj. 4acos;
— caMOCTOsTebHAs paboTa — 26 aKa. 4acoB;
dopma aTTeCTaluy - 3a4ET C OLEHKOMN
AynuropHast S =
o | KOHTaKTHas pabora E E dopma TeKyILEero
& s 2 Bu KOHTPOJIsS
Pasnen/ Tema 3 (B aKaj. acax) £ D A . P Kon
= & ©f caMmocTosiTensHO# | ycreBaeMOCTH U
JIACLIMITINHBI 5 [~ . | xommerenuu
@) g £ paboThI HPOMEXKYTOUHOH
ek, 7a0. | IpaxT. z 9 aTTeCTALIIH
3aH. 3aH. QO &
1. Pasnen
1.1 Kiuaccupukanus u o OIIK-1,
YCTHBIH OIpoc
XapaKTepHCTUKa OIIK-5,
6110k BorpocoB Ne
METAJUTMYECKHUX u TToaroroBka k OIIK-12,
4 2 4 1-2, cnaua
HEMETaJJIMYECKUX CIUIaBOB JICKLIMSIM I1IK-1, TIK-6,
MPAKTHIECKOTO
u KOMIO3UI[MOHHBIX saamms Nel VK-1, VK-2,
MaTepHaJioB - IIK-2, TIK-3
HUroro no pazneny 2 4
2. Paznen
2.1 OcHOBHBIE CBOMCTBa
METaJNTHIECKHX u .
HEMETAJINYECKUX CILJIaBOB yerubiit onpoc | OIK-1, TK-1,
" MATCPHALIOB: TloaroroBka 610k BornipocoB Ne | TIK-2, TIK-6,
P 14| 421 3 4 MPAaKTUYECKOMY 2-3, cnaua VK-1, VK-2,
(usnveckue,
MCXAHIUCCKIC 3aHATHIO, JICKIUAM | TPAKTHYECKOTO OIIK-5,
i 3azanus Nel OIlK-12, IIK-3
TEXHOJIOIHUECKHUeE,
CIICI[HAJIbHBIE, TEXHUKO
Wroro no pazaeny 421 3 4
3. Pazmen
3.1 H3HococToiikue
MaTepuaibl — OCHOBHbBIC
BHIbl W3HOCA, B KOTOPBIX OIK-1
paborator OTJINBKH, YCTHBIHN OIpOC )
o IToaroroBka k OIIK-12,
METOObl HCIBITAHMHA  Ha 6110k BorpocoB Ne
. JIEKIIUSIM, I1K-1, T1K-2,
HM3HOCOCTOMKOCTD, 4 4 3 4 3-4, cnaua
TIPUHIIMITBI MTOJTyYCHUS TPAKTHTICCKOMY MPAaKTUIECKOTO YK-1, VK-2,
P ; 3HATHIO OI1K-5, ITK-3,
HM3HOCOCTOMKHX CIIABOB W3 3aganus Nel K-6
METaJLIOB M HEMETAJLIOB,
METO/bI ITOMCKa CILIABOB C
3aJJaHHBIMH CBOMCTBAMU
HWroro no pasaeny 4 3 4

4. Paznen




4.1 Koppo3uoHHOCTOHKUE
MaTepuagbl — OCHOBHBIE
BUJIBl KOPPO3UU OTJIMBOK,

MOKa3aTeIn KOppo3uy, . OIIK-1,
YCTHBIH Ompoc
BIIUSIHHE JIETUPYIOIINX Ioaroroska OIIK-12,
6110k BOrpocoB No
KOMIIOHEHTOB M XapakTepa JICKITUSIM, IIK-1, IIK-2,
5/41 6 4 4-5, craya
00pa3ylommxcss OKCUIO0B U MPaKTUYECKOMY IIK-3, YK-1,
MPAKTHIECKOTO
CTPYKTYpHBIX (a3  Ha 3aHATUIO VYK-2, OIIK-5,
. 3aganus No2
KOPPO3HOHHYIO CTOIKOCTb ITK-6
CILIABOB, TIPUHIIUTIBI
MOKCKa CILIABOB c
3alaHHOM  KOPPO3MOHHOMI
HUroro no pazaeny 5/41 6 4
5. Pasnen
5.1 XKaponpouHsle,
’KapOCTONKHE U
TEPMOCTOUKHE MAaTEPHAIIBI
- IOKa3aTean
JKAPOIPOITHOCTH,
JKapOCTONKOCTH u YCTHBIH OIpoC OIlK-1, TIK-1,
. IloxroroBka k
TEPMOCTOMKOCTH OTJIMBOK, JTEKIISM 6mok Bonpocos Ne | TIK-2, TTIK-6,
BIIMSHUE CTPYKTYPHBIX 4/21 6 4 ’ 5-7, cnaua VK-1, YK-2,
MPAKTHIECKOMY
COCTaBJISIIOLINX, XapakTepa SAHSTHIO MPAKTHYECKOTO OIIK-5,
00pa3ylomMxcss OKCUIOB U 3aanust Ne2 OIIK-12, TIK-3
TEMIOPU3NIECKUX CBOWCTB
CILIaBOB Ha JIAaHHBIE
[OKa3aTellu, TIPUHITATIBI
MOKMCKa CILIABOB c
3aIaHHBIMM CBOMCTBAMM
Wroro no pazaeny 421 6 4
6. Pasnen
6.1 Komnosuimonnsie
MaTepHabl:
KJ1acCU(UKAIINS
KOMITO3MIIMOHHBIX  JIMTBIX
MaTepuajoB, CIOCOOBI HX
PHAIOB, ! OIIK-1, TTK-1,
MOJTy4EHUsI, CBOMCTBA IToaroroBka k becena — IK-2. TIK-6
KOMITO3UIIMOHHBIX JICKIIHSIM 00CyXIeHHE. ' '
! 421 5 4 HIDIM, YA VK-1, YK-2,
MaTepuasoB. Bnu-saue MPaKTHUYECKOMY Jlokman ¢ OIIK-5
MOATOTOBKHA KOMITO3MTHEIX 3aHATHIO, 3a4ET Mpe3eHTanuei !
A : ,SAUCTY | TP H OI1K-12, TIK-3
HAaTIOJTHHUTEIEH Ha
pacnpeneneHue X
MaTpuie ©  CchayxeOHbIe
cBoMcTBa. BnmsHme Tuna
KOMITIO3UTOB, HX pa3Mepa
Wroro no pazaeny 421 5 6
HUroro 3a cemectp 23/101 23 24 320
OIIK-1,0I1K-
23/10 5,0I1K-12,IIK
Hroro mo gucIuInimge " 23 26 3ayer ¢ ouenkoi [-1,I1K-6,YK-
1,YK-2,I1K-

2,I1K-3




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jns  peanuzanuu  NPEAyCMOTPEHHBIX BUJIOB  y4eOHOM pabOThl B  KauecTBE
00pa30BaTeNbHBIX TEXHOJIOTUIA B MPENOAaBaHUM TUCIHUILTUHBI «HOBBIE CIIIIaBBD) HCIIOJIB3YIOTCS
TpaJUIIMOHHAA U HH(POPMAITMOHHO-KOMMYHHKATUBHAsI 00pa30BaTeIbHbIC TEXHOJIOTHH.

Jlekuuu MpoxXoasT B TPAAUIIMOHHOM opme:

- ”HPOPMALMOHHAS JICKIIHS,

- JIEKISI KOHCYJIbTaLHS;

- IpoOIeMHast TICKITHSL.

Teopernueckuii matepuan Ha IPOOJIEMHBIX JEKIUAX SBISETCS PE3yJIbTaTOM YCBOCHUS
MOJIy4EeHHON MH(POPMALMU MOCPEICTBOM IOCTAHOBKH MPOOJIEMHOTO BOMPOCA M MOUCKA ITyTei
ero pemeHus. Ha neknusax — KOHCY/IbTalUAX U3JI05KEHHE HOBOIO MaTepHualla COMPOBOXKIACTCS
ITOCTAaHOBKOM BOTPOCOB U JUCKyCCHEH B MMOMCKaX OTBETOB HA ATH BOIIPOCHI.

[IpakTnyeckue 3aHATHS TPOBOAATCS B (OopME MPAKTUUECKOW MOJATOTOBKU B YCIOBHUSAX
BBITIOJTHEHUST OOYYarONIMMHUCS BHUJIOB paboOT, CBS3aHHBIX ¢ Oyaymied npodeccruoHaabHOM
NeSITEIbHOCTHI0 M HANpaBJICHHBIX Ha (OPMHUPOBAHUE, 3aKPEIUIEHUE, PAa3BUTHE MPAKTUUECKUX
HaBbIKOB M KOMIIETEHIIUH 10 TPpo(uiIro 00pa3oBaTeabHONU MPOrpaMMBI.

N3 uHpOopMaIMOHHO-KOMMYHHKATUBHOW 00pa30BaTEIbHOW TEXHOJOTUM MPUMEHSIETCS
JIEKIHSA-BU3yaTU3alMsID», TPH KOTOPOM TPEICTABICHHBIA OOyJaIOMUMCS TEOPETHUECKHUI
MaTepuana BU3YaJIM3UPYeTCs TOCPEACTBOM BHIECOMATEPUAIOB, MPE3CHTALMM, HarJIsaIHBIX
¢uznueckux mnocobuil. CamocrosiTenbHas paboTa OOy4aIOUIUXCA OCYLIECTBISIETCS TpU
HEMOCPEJCTBEHHON IMOA-TOTOBKE K MPaKTHYECKHMM paboTaM, YCTHOMY OIPOCY, a Takke IMpH
MOJITOTOBKE K 3a4€TY C OLIEHKOM.

6 YueOHO-MeTOouYeCKOe 00ecnedeHue CaMOCTOATEIbHOIH PadoThl 00yYAKOIIHXCSI
[Ipencrasneno B mpuiioxxenuu 1.

7 OueHOYHBbIE CPEACTBA 1/ POBeAeHU POMEKYTOUYHOM aTTeCTAlMI
[IpencraBieHsl B IPUIOKEHUH 2.

8 YueOHo-MeTOoqUYecKOe M HHPOPMAIMOHHOE 00ecnieyeHue AU CIUNIMHBI (MOYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Pomanrees, 1O. I1. Metamnyprus TsOKENbIX IBETHBIX METAIIOB . yueOHOE mocooue /
10. II. PomanteeB, C. B. bwictpoB. — MockBa : MUCUC, 2010. — 575 ¢. — ISBN
978-5-87623-173-4. — Tekcrt : anekTpoHHblii // JlaHb : 3IeKTPOHHO-OMOINOTeYHAs CHUCTEMA. —
URL.: https://e.lanbook.com/book/117036 (mara obparnenus: 01.09.2020). — Pekum mocryma:
JUIS aBTOPU3. T0JIb30BaTEIIEH.

2. 3ybapes, 0. M. CoBpeMeHHbIe HHCTPYMEHTAIBHBIC MaTepuanbl | yueOuuk / 0. M.
3ybapeB. — 2-e¢ uzn., uctp. u pon. — Caunkr-IletepOypr : Jlanp, 2014. — 304 c. — ISBN
978-5-8114-0832-0. — Tekcr : snekTpoHHblii // JlaHb : 3IeKTPOHHO-OMOINOTEYHAs CUCTEMA. —
URL.: https://e.lanbook.com/book/595 (mara o6pamenus: 01.09.2020). — Pexxum gocrtymna: s
aBTOPU3. MOJIH30BATEINCH.

3. Jleymmna, Y. B. UHHOBanMu B TUTEHHOM IIPOM3BOJCTBE | yucOHoe mocooue / U. B.
Jleymuna, B. JI. benoB. — Mocksa : MUCHUC, 2014. — 285 c¢. — ISBN 978-5-87623-752-1. —
Tekcr: omexkrpouusii // Jlamp ©  dieKTpoHHO-OMOmnoreynas  cucrema. —  URL:
https://e.lanbook.com/book/117004 (mata obpamienus: 01.09.2020). — Pexxum moctyma: st
aBTOPU3. TIOJH30BATENEH.

0) lonostHUTEIBHAS IUTEPaTypa:

1. IlpoexTHpoBaHNE TEXHOJOTHYECKUX MPOLIECCOB MATMHOCTPOUTENBHBIX TPOU3BOICTB
. yueOnuk / B. A. Tumupszes, A. I'. Cxuprnamgze, H. I1. Comupimukun, C. U. JIMutpuen. —
Cankr-IlerepOypr : Jlanp, 2014. — 384 c¢. — ISBN 978-5-8114-1629-5. — Tekcr :
ANEKTPOHHBIN // Jlanb : 3JIEKTPOHHO-OMOIMOTEUHAs CUCTEMA. — URL:
https://e.lanbook.com/book/50682 (nmara oOpamienus: 01.09.2020). — Pexxum poctyma: s



https://e.lanbook.com/book/117036
https://e.lanbook.com/book/595
https://e.lanbook.com/book/117004
https://e.lanbook.com/book/50682

B) MeTroauyeckue ykazanus:
1. TloramoB M.I. Pa3paGoTka HOBBIX MaTEpUAIOB IS OTJIMBOK CIHEHUAIBHOTO
HaszHaueHus. - Marauroropck: ®I'6OY BO «MI'TY um. I'.'1. HocoBax. 2020.-16 c.

r) [Iporpammuoe ob6ecnneuenue u UHTepHeT-pecypcebi:

IIporpammHoe obecnieueHne

Hanmenopanue o
110 Ne norosopa Cpok aeicTBUS JIMLICH3UU

MS Windows 7
Professional(mus  |/[1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 0eccpouHO
Professional
7Zip CBOOOJTHO 0eCCPOUHO
[Iporpammoe
oOecrieyenue st
anamsa K-76-14 01 17.11.2014 GeccpouHo
MUKPOCTPYKTYPBI
MOBEPXHOCTH
TBEDJBIX TEII
Autodesk e¢OHas Be o
AutoCAD 2020 | pens eCepOTHO
£ KOMROMNAC 1196117 07 16.03.2017 Gecepouro
Bpaysep Yandex |cBo6o1HO 0eccpoyHO
FAR Manager CBOOOIHO 0eccpoyHO

IIpodeccuonanbHble 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
HazBanme xypca CchplIka

DrexkTpoHHas 0a3a MepUOANYECKUX n3gaHuii East View
Information Services, OO0 «MIBUC»
HanwmonansHas nH(})OpPMaMOHHO-aHATUTHYECKAS URL:
cucrtema — Poccuiickuii MHIEKC HAyYHOTO [IUTUPOBAHUS :
(PHHII)
Nudopmanmonnas cucrema - EauHOEe OKHO IOCTyma K
HHOOPMAIHOHHEIM pecypcaM
denepanpHOE roCyJIapCTBEHHOE OIOIKETHOE
yupexaenue «Denepanbubii mHCTUTYT npombinutennoin|URL: http://www1.fips.ru/
COOCTBEHHOCTH

https://dlib.eastview.com/

https://elibrary.ru/project risc.asp

URL: http://window.edu.ru/

https://www.rsl.ru/ru/4readers/catal

Poccuiickas ['ocynapctBennas 6ubnnoreka. Katanoru

ogues/
OnekrponHeie pecypcbl oubmmoreku MI'TY wmm. I'.U.|http://magtu.ru:8085/marcweb2/De
Hocosa fault.asp

YuuBepcuterckas napopmarronHas cucrema POCCHS |https://uisrussia.msu.ru

MexayHapoaHas HaykoMmeTpudeckas pedepaTHBHas U
HOIHOTEKCTOBas 0a3a JaHHBIX HaydHbIX m3manmii « Web|http://webofscience.com
of science»

Mexnaynapoanas pedepaTuBHas U IIOJHOTEKCTOBAs
CIIpaBOYHAs 0a3a JAHHBIX HAYYHBIX H3JaHUH «SCOPUSH

http://scopus.com



https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp
http://magtu.ru:8085/marcweb2/Default.asp
https://uisrussia.msu.ru/
http://webofscience.com/
http://scopus.com/

Mexnynapoanas 0aza IMOJTHOTEKCTOBBIX KYpPHAIIOB
Springer Journals

http://link.springer.com/

MexnyHapoaHass KOJUICKIUS HAyYHBIX MPOTOKOJIOB IO
PA3JIMYHBLIM OTPACIsIM 3HaHui Springer Protocols

http://www.springerprotocols.com/

MexayHapoaHas 0a3a Hay4YHbIX MAaTEpPHUaIoOB B 00JIACTH
(dbu3uyecKuX HayK ¥ HKkuaupuara SpringerMaterials

http://materials.springer.com/

MexnyHapoaHas 0a3a CIpaBOYHBIX HM3JaHMM O BCEM
oTpacisM 3HaHui SpringerReference

http://www.springer.com/references

MexayHapoaHas peepaTuBHas 0a3a TaHHBIX 10 YUCTON
U npuKiIagHoi maremartuke ZoMATH

http://zbmath.org/

Apxus HAy4YHBIX JKYPHAIIOB «HauunonanbHbIA
ANEKTPOHHO-UH(pOPMallMOHHbIH  KoHIopiuym»  (HII
HOUKOH)

https://archive.neicon.ru/xmlui/

IMouckoBas cucrema Axkanemust Google (Google Scholar)

URL.: https://scholar.google.ru/



http://link.springer.com/
http://www.springerprotocols.com/
http://materials.springer.com/
http://www.springer.com/references
http://zbmath.org/
https://archive.neicon.ru/xmlui/
https://scholar.google.ru/

9 MaTepuajbHO-TeXHHYeCKOe o0ecniedeHrue TUCIUIIHHBI (MOIYJIs1)

MaTepI/IaJIBHO-TCXHI/I‘-IGCKOG obecrnieucHue JUCHUITINIMHBI BKJIFOYACT:

1. YuebHnas aynuTopus 15 IPOBEACHUS 3aHIATHUH JEKIIMOHHOTO THUIIA OCHAIIICHA!

- TEXHWYECKHMHU CPEICTBAMHM OOYUEHHs, CIY)KaIlUMHU IS HpeACTaBICHUS y4eOHOI
uHbopManuy OOJBIIOW AyJUTOPUU: MYJIBTUMEIUWHBIMU CpPEACTBAa XpaHEHUs, Tepelavyd u
npeJcTaBIeHUs yaeOHOU HH(DOPMAITHH;

- CHeHaIM3UPOBAHHON MEOEbIO.

2. Y4eOHas ayuTOpHUs U IIPOBEICHHS TPAKTUIECKUAX 3aHATHI OCHAIIICHA!

- TEXHWYECKHMHU CPEJICTBAMH OOYUEHHs, CIYKAIlUMHU IS TPEACTaBICHUS y4eOHOI
uHbopManuy OOJBIIOW AyJUTOPUU: MYJIBTUMEIUWHBIMU CpPEACTBAa XpaHEHUs, Tepelavyd u
IpeicTaBIeHHs yueOHOU HHpOpMAIIY;

- CHeMaIM3UPOBAHHON MeOEbIO.

3. YuebOHast ayquTopus ISl TPYNIOBBIX U MHAMBUAYAIBHBIX KOHCYJIbTAUH, TEKYIIETO
KOHTPOJISl ¥ TPOMEKYTOYHOM aTTeCTalluy OCHAIICHA!

- KOMITBIOTepHO# TexHuKoH ¢ aketoM MS Office, ¢ moakiroueHnem k cetu «MHTEpHET
Y C IOCTYIIOM B JIEKTPOHHYIO HH(POPMAIITMOHHO-00pa30BaTENbHYIO CPEY YHUBEPCHUTETA,

- CHeMaIM3UPOBAHHON MeOEbIO.

4. TTomerieHue jIs1 CAaMOCTOSITEILHOM PaOOTHI OCHAIIICHO:

- KOMITbIOTepHO# TexHuKo# ¢ maketoM MS Office, ¢ moakiroueHnem k cetu «MHTEpHET
Y C JIOCTYIIOM B AJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTENBHYIO CPEY YHUBEPCHTETA,

- CHeIMaIM3UPOBAHHON MeOebIO.

5. Ilomemenue s XpaHeHUss U NPOPUIAKTUYECKOTO OOCIY)KUBaHHUS Yy4eOHOTO
000pyI0BaHUS OCHAIIICHO:

- CTICTIMATM3UPOBAHHOM MEOEIBIO: CTeIIaXKaMu Il XpaHEeHUs Y4eOHOTO 000PyI0BaHUS;
CTaHOYHBIA Napk 0OOpyIOBaHMA U MHCTPYMEHTHI IJI MPOQPHIAKTHYECKOTO OOCIYKMBAHUSA U
peMoHTa yaeOHOTo 000pYyI0BaHUS; TOMEIICHHUE IS XpaHEHUS y4eO0HOTO 000pyA0BaHUS;

- iKadamu U1 XpaHeHHsl y4eOHO-METOIMUECKOH TOKyMEHTAlluN U MaTepHaoB.



Ipunoxenue 1

6. Y4eOHO-MeTOANYeCKOEe 00ecTieYeHre CAMOCTOSITeIbHON PadoThl 00y4arOIINXCs
Ilpumepnutit nepeuens 3a0anuil 011 ROO20MOBKU 00KIAOA:

bnok 3a0anuit Ne 1

1. IlpencraButh TeopeTuyeckoe OOOCHOBAHME COCTaBa METAJUIMUECKOIO CIUIaBa JJs
OTJIMBOK, pabOTAIOIIMX B yCIOBUAX TOBHIIEHHBIX TemMmepaTyp >500 °C. BeiopaTs miaBuibHbI
arperar u IpeJaCTaBUTh pacyeT HMIMXTHI.

2. llpenctaBUTh TEOpPETHYECKOE OOOCHOBAHHE COCTaBa METAJUIMYECKOTO CILIaBa JUISA
OTJIMBOK, pabOTAIONIMX B YCIOBHAX MOBBIMIEHHKIX Temnepatyp >800 °C u cTatmueckux Harpy3ox.
Br16paTh m1aBUIIBHBIN arperaT v IpeJCTaBUTh PacyeT IIUXTHI.

3. TlpencraButh TeopeTnyeckoe OOOCHOBAaHHME COCTaBa CIUIaBa ISl M3HOCOCTOMKHX
(ycnoBusi W3HOCA BBbIJAET IMIpenojaBaTesib) OTJIMBOK. BpiOpaTh IUIaBUIBHBIM arperaTt u
MIPE/ICTaBUTh PACUET IIUXTHI.

4. IlpencraBuTh TeopeTHUeCcKO€ OOOCHOBAHME COCTaBa METAJUIMYECKOTO CIIIaBa JUls
M3HOCOCTOMKHX (YCIIOBHS HW3HOCA BBIJAET IpernojaBaTelib) OTIMBOK. BbIOpaTh MiIaBUIbHBIN
arperar u IpeJaCTaBUTh pacyeT HIMXTHI.

5. IlpencraBuTh TeopeTHuecKoe OOOCHOBaHHME COCTaBa METAJNIMYECKOIO CIUIaBa JUIs
OTJIMBOK, PabOTAIOIINX B YCIOBUSX MOBBINIEHHBIX Temmeparyp >500 °C u abpasuBHOTO M3HOCA.
Br16paTh m1aBUIIBHBIN arperaT U NpeJCTaBUTh PacUyeT IIUXTHI.

6. IlpencraBuTh TeopeTHYecKOoe OOOCHOBAaHHE COCTaBa METAJUTMYECKOTO CIUIaBa JUIS
OTJIMBOK, pabOTAIOMMX B YCIOBHAX MOBBINIEHHHIX Temmepatyp >800 °C u kaBMTarMOHHOTO
n3HOCa. BeIOpaTh miaBUIIbHBIN arperaT U NpeACcTaBUTh pacueT IIUXTHI.

bnok 3ao0anui Ne 2

1. [IpencraBuTh TeopeTHueckoe 0OOCHOBAHHE COCTaBa HEMETAJUIMUECKOTO CIUIaBa
JUIsl OTJIMBOK, paloTarolux B YCIOBUAX MOBBIMICHHBIX TemmepaTyp >500 0C. Beibpats
IJTaBUJIBHBIN arperat v MpeACcTaBUTh pacueT IIUXTHI.

2. [IpencraBuTh TeopeTHueckoe 0OOCHOBAHHE COCTaBa HEMETAJUIMUECKOTO CIUIaBa
JUIsl OTIAMBOK, pabOTAIOIIMX B YCIOBMSX IOBBIIEHHBIX Temreparyp >800 °C u cratmueckux
Harpy3ok. BeiOparh niuaBuiIbHBIN arperat v NpeACcTaBUTh pacyeT IIUXTHI.

3. [IpencraBuTh TeopeTuyeckoe 0OOCHOBAHHE COCTaBa CILIaBa AJIsi M3HOCOCTOMKUX
(ycnmoBusi uW3HOCA BBIJAET IIpernojaBaTelib) OTAMBOK. BbrIOpaTh MIaBWIBHBIA arperatr u
MIPE/ICTaBUTh PAcyeT IIUXTHI.

4. [IpencraBuTh TeopeTHueckoe 0OOCHOBAHHE COCTaBa HEMETAJUIMUECKOTO CIUIaBa
JUI U3HOCOCTOMKUX (YCJIOBHSI M3HOCA BBIIAET MPENo/iaBaTellb) OTIMBOK. BrIOpaTh MmiiaBUIbHBIM
arperar u IpeJaCcTaBUTh pacyeT HINXTHI.

5. [IpencraBuTh TeopeTHdeckoe 0OOCHOBAHHE COCTaBa HEMETAJUIMUECKOTO CIUIaBa
JUIs OTIMBOK, PabOTAIOIIMX B YCIOBMSX MOBBIEHHBIX Temmeparyp >500 °C u abpasusnoro
n3HOCa. BeiOpaTh MIaBUIIbHBIN arperaT v MPeACTaBUTh PacueT IIMXTHI.

6. [IpencraBuTh TeopeTHdeckOoe 0OOCHOBAHHE COCTaBa HEMETAJUIMUECKOTO CIUIaBa
JUISL OTJIMBOK, PaGOTAIOIMX B YCIOBHUSAX TOBBIIEHHBIX TemmepaTyp >800 °C u kaBHTAlHOHHOTO
M3HOCa. BeiOpaTh MIaBUIIBHEIN arperaT v MPeACTaBUTh PACUYET IIUXTHI.

IIpuMepHble BONPOCHI JJs1 YCTHOrO oOmpoca (Yepre:kdM OTJMBOK BbIAaeT
npenoaaBarTeb):

baok 1

[Ipennoxure u 0OOCHYiTE CcHMOCOOBI BHYTPU(PHUPMEHHOTO MOIU(PHUIIMPOBAHUS IS
OTJIMBOK:

1. U3 YEepHBIX CILJIABOB;



2.

U3 IBCTHBIX.

[Ipennoxure 1 000CHYITE COCTaB METAINTMYECKOTO CIIaBa (M CrIOcoObI ero 00paboTKH)
IUISL OTIIMBOK, pa0OTAIOMIKX B YCIOBHUSAX:

2.
3.

abpa3uBHOTO M3HOCA;
TUIPOaOpPa3sUBHOIO M KABUTAIIMOHHOTO U3HOCA.

Baoxk 2

1.

[Ipennoxure n OOOCHYHTE OCHOBY HEMETAITIMYECKOTO CIulaBa (M CHOCOOBI €ro

00pabOTKM) IS OTIMBOK, paOOTAIONINX B YCIOBHSIX:

1.
2.

TIOBBIIEHHBIX Temmepatyp 10 500 °C;
IOHMKEHHBIX TemmepaTyp 10 — 60 °C.

[Ipemioxure u 0OOCHYWHTE JIETUPYIOMIMM KOMIUIEKC, JJIs OTIMBKH pabOTaIOMUA B
YCIIOBHUSAX:

1.
. IOHWXCHHBIX TEMIICPATYP.,

. a0pa3uBHOIO U3HOCA;

. THP0aOPa3sMBHOTO M KABUTAIIMOHHOTO H3HOCA4
. TIOBBIIIEHHEIX Temmepatyp 10 500 °C;

. TIOHIKEHHBIX Temrepatyp 10 60 °C.

AN AW

MOBBIIIEHHBIX TEMIEPATYD.;

baok 3
[Ipemyioxure u 000CHYHTE OCHOBY CIiaBa (M CIOCOOBI ero 0OpabOTKH) ISl OTIUBOK,
paboTaronx B yCIOBUSIX:

1.
2.

TIOBBIIIEHHBIX Temrepatyp npu 800 °C:;
IOHIKEHHBIX TeMmepatyp 10 — 60 °C.

[Ipemioxkure m OOOCHYWTE JETHPYIONIMN KOMIUIEKC IS OTJIMBOK, paOOTaloONMX B

YCIIOBUSAX:

1. MOBBIIEHHBIX TEMIIEPATYD;

2. IOHM>KEHHBIX TEMIEPaTyp;

3. abpa3uBHOIO U3HOCA;

4. ruipoabpa3uBHOTO M KaBUTAIIMOHHOTO U3HOCA;

5. TIOBBIIIEHHBIX TemrepaTyp 10 1000 °C;

6. TOHMKEHHBIX Temmepatyp 10 — 50 °C.

Baok 4

[Ipennoxure U 00OCHYWTE NETHPYIOMIUNA KOMIUIEKC, JUIsi OTIMBOK pabOTaIOUIMX B
YCIOBUSIX:

1. MOBBIIIIEHHBIX TEMIIEPATYP;

2. IOHM>KEHHBIX TEMIEPaTyp;

3. abpa3uBHOTO U3HOCA;

4. ruipoabpa3uBHOTO M KaBUTAIIHOHHOTO U3HOCA;

5. NOBBILIEHHBIX Temneparyp 10 500 °C;

6. MOHMKEHHBIX Temmnepatyp 10 — 60 °C.

[Ipemioxkxure u 0OOCHYHTE OCHOBY HEMETAUIMYECKOro CIulaBa (M CIOCOOBI  €ro
00paboTKM) ISl OTIIMBOK, pa0OTAIOUINX B YCIOBHSIX:
paboTaroluii B ycI0BHAX:

l.
2.

TNOBBIIIEHHBIX Temmepatyp 10 800 °C;
NIOHIKEHHBIX Temnepatyp 10 — 60 °C.

BJok 5



[Mpemioxkure W OOOCHYWTE JICTHPYIOUIUH KOMILICKC IS OTJIMBOK, pabOTAMOMMX B
YCIIOBUSIX:
1. MOBBIIICHHBIX TEMIIEPATYP;
. IOHWKCHHBIX TEMIIEPATYp;
. abpa3uBHOTO U3HOCA;
. THPOaOpPa3MBHOIO ¥ KABUTAI[HOHHOTO H3HOCA;
. IOBBIIIEHHEIX Temmepatyp mpu 1000 °C;
. IOHKEHHBIX Temmnepatyp 10 50 °C.

AN DN B~ W

Baoxk 6

[Ipemoxure n 000CcHYHTE MOIUMDUIUPYIONIUN KOMILJIEKC JUIsl OTIMBOK, PaOOTAIOIMIUX B
YCIIOBUSX:

1. MOBBIIIIEHHBIX TEMIIEPATYP;

2. MOHWKEHHBIX TEMIIEPATYD;

3. abpa3uBHOIO U3HOCA;

4. ruipoa®pa3uBHOTO M KaBUTAIIMOHHOTO U3HOCA;
5. MOBBIIEHHKIX Temmeparyp npu 1000 °C;

6. TTOHIKEHHBIX TemmepaTyp 10 — 50 °C.

Baok 7

[Ipemioxure 1 000CHYITE KOMILIEKC BHENTHUX BO3JACHCTBUN Ha paciuiaB IJisg OTIUBOK,
paboTaronx B yCIOBUSIX:
1. MOBBINIEHHBIX TEMIIEPATYD;
. IOHWKEHHBIX TEMIIEPATYp;
. aOpa3uBHOTO U3HOCA,
. TUIp0aOpa3sUBHOTO U KABUTALIMOHHOTO M3HOCA;
. IOBBIIIEHHBIX Temmepatyp mpu 1100 °C;
. TIOHIKEHHBIX Temrepatyp 10 — 50 °C.

AN AW

Ilpumepnana memamuka npaKmuyecKux 3aHAMUIL no OUCUUnIUHeE:
Ilpakmuueckas paooma Ne 1

1. Omnpenenenue TpeOOBaHUN K MEXaHHMYECKUM U CIEIMAIbHBIM CBOMCTBaM CIIaBa
WCXOJIs U3 YCIOBUH PabOThI OTIMBKH.

2. AHanu3 TEXHOJOTHH WU3TOTOBJICHHS MOJOOHBIX OTIMBOK W BHIOOP ONTHMAJILHOM
TEXHOJIOTHHU.

3. Onpenenenue TpeOOBaHMI, K JIMTEHHBIM CBOMCTBAM CIUIaBa HWCXOIs W3
TEXHOJIOTHU M3rOTOBJIEHUS OT/IMBKHU.

4, AHanM3 MCHOJb3yeMbIX CIIJIAaBOB JJISl M3TOTOBJICHUS OTJIMBOK, PaOOTAIONIIUX B
MOJOOHBIX YCIOBUSX.

5. BrisiBneHue OCHOBHBIX JIETUPYIOUIUX JEMEHTOB B CIUIaBaX, MCIOIb3yeMbIX IS

HU3rOTOBJCHUA I1IOJ0 OHBIX OTJIMBOK.

Ilpakmuueckan paooma Ne 2

6. OrnpeneneHre BIMSHUS BBISBICHHBIX OCHOBHBIX JIETHUPYIOIIMX JIIEMEHTOB Ha
TEXHOJIOTUUECKHE CBOMCTBA CIIJIAaBOB

7. Ornpeznenenre BIMUSHUS BBISIBICHHBIX OCHOBHBIX JIETHUPYIOIIUX 3JE€MEHTOB U UX
COCIMHEHUN Ha CBOMCTBA OTJMBKH.

8. Pa3paboTka mpemniokeHUd TO COAEPKAHUIO WM 3aMEHE JIETHPYIOIIETo(HX)
KOMITOHEHTa(0B) U3 YCIOBUN SKOHOMUYECKOM 11e71eCO000pa3HOCTH.

9. Pa3paboTka HOBOTO cocTaBa CILiaBa.

10. Pacuer mmxrsl CHHTE3MPOBAHHOTO CIUIABA.

11. BrimnaBka 00pa3iioB U MpoOBEpKa UX CBOMCTB.



7. OIIeHO‘leIe cpeacrea AJisi IpoBEeACHUS l'lpOMe)KyTO‘lHOﬁ arreCcranmmu

Ipunoxenue 2

a) IJIAHUPYEMBIC PE3YJbTAThI oﬁyqe}mﬂ H OIICHOYHLIC CPEACTBA NJIA IPOBCACHUSA HpOMe)KyTO‘-IHOﬁ aTTeCTallumn

CTpyKTypHBIHI OrLieHOYHBIE CPEJICTBA
JJIEMEHT [Inanupyembie pe3ynbTaThl 00ydeHUs
KOMIIETCHITUU
OIIK-1 MPOEKTHO-KOHCTPYKTOPCKASl JEATEIbHOCTD: CMOCOOHOCTBIO M TOTOBHOCTBIO TEOPETHUYECKHM OOOCHOBBIBATH M ONTHMH3UPOBATH

TEXHOJIOTUYCCKUEC MPOUCCCHI MOJYUYCHUS MEPCICKTUBHBIX MAaTCPUAIIOB U MMPOU3BOACTBO M3 HUX HOBBIX I/ISILGJII/Iﬁ C yu€ToOM HOCJ'IG)ICTBI/Iﬁ JUIA O6HICCTB&,

3KOHOMMKH U 5KOJIOT'N

3HaTh

Craguu, (assl U 3TaIbl B OpraHu3aluy HaydHOU AeSITeIbHOCTH;

Teopemuueckue eonpocet 011 3auema
OUCHKOIL:

1. OOmass  xapakTepuUCTHKa  CIUIaBOB:
OCHOBHBIE OIIPEICTICHHUS.

2. BO3HUKHOBEHHME M UCTOPUS PA3BUTUSA
CIIaBOB.

3. XapaktepucTHKa KOMITOHEHTOB
CIIJIABOB.

4. Knaccudukanus XUMHYECKAX
2JIEMEHTOB.

5. HekoTtopsie cBOWCTBa 3JIEMEHTOB.

6. CTOMMOCTH 3JIEMEHTOB.

7. JlmarpaMMbl COCTOSIHUSL.

8. DneMeHTHl M KiIaccupUKalUs JBOWHBIX
JarpamMM COCTOSIHHSL.

9. PaBHOBecHas W  KBa3MpaBHOBECHAs
KPUCTAJLIM3AIUS CILIaBOB.

10. Xumuueckass MHKPO-HEOJHOPOJHOCTh
CILJIABOB.

q




YMmeTn

O6cyxnate cmocoObl 3(G(GEKTUBHOTO PpEIICHHUS 337a4d  TOJYYCHHUS
NCPCHCKTUBHBIX MATCPHUATIOB,

Ilpakmuueckue 3a0anus 01 3auema ¢ OYeHKoIL:|

[Tpennoxxure U obocHylTe Croco0Bl
BHYTPU(DUPMEHHOTO MOANDUITUPOBAHUS OTIHBOK:

1. U3 YEepHBIX CIUIABOB;

2. U3 IIBETHBIX.

[Tpennoxure U obocHylTE COCTaB
METaJUTMYECKOTO CIIIaBa (M COCOOBI €ro 00padoTKM)
IUTSL OTJIMBOK, Pa0OTAIOIINX B YCIOBHUSX:

1. abpa3uBHOTO U3HOCA;

2. ruipoadpa3suBHOIO U KaBUTALIMOHHOTO M3HOCA.

Bnanets

TeopeTqucxnx U OMIIMPHUYCCKHUX MCETOAOB aHA/IM3a W OITHUMHU3ALUU
TEXHOJIOTMYCCKUX ITPOLCCCOB

3aoanusn na pewienue 3aoay u3
npogeccuonanvhnoit o61acmu, KOMnieKkcHole
3adanusn

[lpencraButh  TeopeTHdeckoe  O0OOCHOBAHME
COCTaBa HEMETAJUTMYECKOTO CIUIaBa Ui OTJIMBOK,
paboTalOUINX B YCIOBHSIX MMOBBIIICHHBIX TEMIIEPATYP
>500 °C. BriGpaTh TIUIABHIIBHBINA arperatr o
MPEJCTaBUTh PACUET IIUXTHI.

OIIK-5

CIIOCOOHOCTBI0O M TOTOBHOCTBIO HCIOJB30BAaTh Ha IMPAKTUKE MHHTCIPUPOBAHHBIC 3HAHHA CCTCCTBECHHOHAYYHBIX, 06H_II/IX
HpO(beCCI/IOHaJ'II)HO-OpI/IeHTI/IPYIOH_II/IX N CHeuuajJdbHbIX AUCHHUINUIMH ]I ITOHHMaHUA HpO6JI€M pPa3BUTHA MATCPUAIOBCACHUA, YMCHHC BBIJIBUI'dTb H

PEAIN30BbIBATh HA ITPAKTUKEC HOBBIC BBICOKOB(b(beKTI/IBHHe TCXHOJIOI'MHU

3HaThb

OnpeneneHHﬂ npoueccoB, CUCTEM U TeXHOHOFI/Iﬁ;
MMPUEMBI TPCACTABJIICHUA PE3YJIIbTATOB HAYYHBIX HCCIICOBAHUI

Teopemuueckue eonpocet 011 3auema C
OUCHKOIL:

1. HepaBHOBecHbIE MPOIECCH]
CTPYKTYypoOOpa3oBaHHUsL.

2. Tpoiinpie u 0Oojee CIOXKHbIE JMArPaAMMBI
COCTOSTHUSL.

3. ®dakTopsl, BIIMSIONINE Ha CBOICTBA

JINTEMHBIX CIIJIABOB.




4, OcHOBHBIE CBOMCTBA CIIJIABOB.

5. ®dusnyeckue cBOMCTBA CILIABOB.

6. MexaHHYEeCKHE CBOMCTBA CILJIABOB.

7. TexHojlornyeckue CBOMCTBA CILIABOB.

AHanu3upoBath W 0000IIaTh 3HAHWS, TOJIYYECHHBIE B CMEKHBIX
JTUCIUTIIIMHAX, JIUISl COBEPIICHCTBOBAHUS JTUTEHHBIX MPOLIECCOB

YmMmeTs

Hpaxmuttecxue 3a0anus 014 3auema ¢ ouelmoﬁ:

[Ipemoxkure ¥ OOOCHYHTE  JErHpYOLIUI
KOMIIJICKC, AJI1 OTJIIMBKH pa6OTaIOHH/II71 B YCJIOBHAX:
. IOBBIINICHHBIX TEMIICPATYP,
. IOHWXCHHBIX TEMIICPATYP,
. abpa3uBHOTO U3HOCA;
. THIPOabpa3uBHOTO ¥ KABUTAIHOHHOTO H3HOCA
. TIOBBIIIEHHEIX Temmepatyp 1o 500 °C;
. TIOHIKEHHBIX TeMrepatyp 10 -60 °C.

N DN AW~

CoBepiieHCTBOBaHMS TPO(PECCHOHATBHBIX 3HAHUH W yYMEHHH TyTeM
HCI0JIb30BAHUS BO3MOXKHOCTEH CMEXHBIX AUCHUIUIMH

Bnanets

3aoanusn Ha peuienue 3a0au u3
npogeccuonanvnoit  obaacmu, - KOMNIAEKCHblE
3adanusn

[lpencraButh  TeopeTHdeckoe  OOOCHOBAHME
COCTaBa HEMETAJUIMYECKOTO CIUIaBa Ui OTJIUBOK,
paboTaOUINX B YCIOBHSIX MMOBBIICHHBIX TEMIIEPATYP
>800 °C wu crarmueckux Harpy3ok. BrIOpaTh
[UTaBUJIBHBII arperar v MpeiICTaBUTh PacyeT IIUXTHI.

OIIK-12 CIIOCOOHOCTBI0O M TOTOBHOCTBIO y4aCTBOBATHL B MPOBCACHUN TCXHOJIOTHYCCKUX
KOHTPOJIb IIPpU ITPOU3BOJACTBE MAaTCPUAJIOB U n3Aeaui

OKCIICPUMCEHTOB, OCYILICCTBJIATH TEXHOJOTUYECKUM

9TaHLI, cTaguu 1 (1)8351 MMPOBCACHUA TCXHOJIOTHYCCKUX SKCIICPHUMCHTOB

MpH pazpaboTKe HOBBIX MPOIIECCOB
3HaTh

Teopemuueckue e6onpocvl 0nsa 3auema
OUCHKOIL:

1. BsiOop O0cHOBBHI cIIjIaBa.

2. CocraB cmiaBa - JuarpaMma COCTOSHUSA —




CBOMWCTBO.

3. Bribop psoB JETUPYIOIINX,
MOAU(PHUIUPYIOMIUX FIEMEHTOB.

4. OrmpezaeneHue BpeIHbIX IPUMECEH.

5. KOMIIOHEHTHI CI1JIaBOB.

6. CoBpeMeHHbIE TCHICHIIUU Pa3BUTHS CIUIABOB

7. . Oco0eHHOCTH HOpMAJTU3AIMK OTINBOK U3
CHEIHaIbHBIX YYT'YHOB.

8. Mapku XapOCTOMKHX aTFOMHUHHEBBIX
UYI'YHOB, UX CTPYKTypa, OCHOBHBIE CBOIICTBa,
00J1aCTh PUMEHEHMUSL.

9. JledeKThl OTIIMBOK M3 aTFOMHUHHUEBBIX
UYT'YHOB.

10. Baustaue Trma 1 Mop(hosIorur KapOuI0B Ha
M3HOCOCTOMKOCTD.

VYMeTh

PazpabaTpIBaTh IIaH TEXHOJOTHYECKOTO IKCIIEPUMEHTA TPHU pa3padoTKe
HOBBIX ITPOIIECCOB U CIUIABOB, €T0 KOHTPOJIb, ETIaTh aHAIN3 MOTYYCHHBIX
Pe3yabTaTOB M HAXOAUTh HY’)KHOE PEIICHHE;

Ilpakmuueckue 3a0anus 0na 3auema ¢ OUEHKOIL:

[Ipenmoxure ©  OOOCHYHTE  JIETUPYIOUIUN
KOMILJIEKC /711 OTIIMBOK, pabOTaIONIMX B YCIOBHSIX:
1. MOBBILIIEHHBIX TEMIIEPATYP;

2. IOHWKEHHBIX TeMIIepaTyp;
3. abpa3uBHOIO M3HOCA;
4. ruipoabpa3uBHOTO M KABUTAIIMOHHOTO U3HOCA;
5. noBbIIEHHBIX TeMiiepaTyp a0 1000 °C;
6. IOHIKEHHBIX TeMnepaTyp 10 — 50 °C.
MeToauKol TOCTAaHOBKH TEXHOJOTHYECKOTO OKCIIEPUMEHTa H €ro| 3adanus Ha peutenue 3a0au us3
KOHTPOJISI, aHaJIN3a TOJYyYSHHBIX PE3YIbTaTOB npogheccuonanvhoit  oonacmu, - KOMNJIEKCHbLE
3a0anusn
Bnagets

HpeI[CTaBI/ITL TCOPETUUCCKOC 000CHOBaHUE
COCTaBa CIIJITaBa [JJI H3HOCOCTOMKHX (yCJ'IOBI/IH

M3HOCAa BbIJACT npenoz[aBaTenL) OTJIMBOK. BBI6paTB




MJIaBUIBHBIN arperar 1 NpcACTaBUTb PACUCT HNIUXTHI.

IIK-1 3HaThH COBPCMCHHBIC TCXHOJIOTHUU JINTEHHOTO MMpOU3BOACTBA, MPOBOJUTL UX AHAJIMW3 U OLUCHUBATH UX HNPUMCHHUMOCTH B YCJIOBHUAX PCAJIBHOIO

IIPOU3BOJICTBA

3HaTe

COBpeMeHHI)IG TCXHOJIOTHYCCKHUE  IIPOLCCCHI,
BO3MOKHOCTH IPUMCHCHUS B pCAJIbHOM ITPOU3BOACTBC

UX OCOOCHHOCTH,

Teopemuttecxue 3auema

OUECHKOIL:

eonpocevl 01

1.  Bunael u3HOCa, METOBI UX OIPEICIICHUS.

2. Mpuamun lapmm ans  W3HOCOCTOWKHX|
MaTepHaJOB.

3. BnusgHme nerupyrommx — 3JIEMEHTOB U
CTPYKTYPHBIX (a3 Ha U3BHOCOCTOMKOCTH OTJIMBOK.

4. IlpuHuunel moadopa CIUIABOB C BBICOKOH
MN3HOCOCTOMKOCTBIO.

5. ComnocraBieHre H3HOCOCTOMKOCTH OTIMBOK
13 OKCUHBIX U METAITTNYECKHUX CIJIAaBOB.

VYMeTh

Kputnuecku  aHamu3upoBaTh  MPEUMYIIECTBA

)51

HEIOCTATKHU
MIPUMEHSIEMBIX TEXHOJIOTUH U BEIOMPATh Han00JIee MOIXOIAIINE

Ilpakmuueckue 3a0anus 0na 3auema ¢ OUEHKOIL:

[Ipenmoxure ©  OOOCHYHTE  JIETUPYIOUIUN
KOMILJIEKC, JUIsl OTJIMBOK pabOTaIONIMX B YCIOBHSIX:
. IOBBILIEHHBIX TEMIIEPATYP;
. IOHM>KEHHBIX TeMIIepaTyp;
. abpa3uBHOIO U3HOCA;
. THIp0aOpa3uBHOTO U KaBUTAIIMOHHOTO M3HOCA;
. IOBBIIIEHHBIX Temmepatyp a0 500 °C;
. IOHIKEHHBIX TemrmepaTyp 110 — 60 oC.

AN DN AW

Bnanets

CpaBHUTENBHON  OLIGHKH
MIPUMEHUMOCTH B NPOU3BOJICTBE

COBPCMCHHBIX

TEXHOJIOTUN U

Hux

3a0au us
KomnJjiekcHole|

3aoanusn Ha
npogeccuonanvhnoit
3a0anus

peuienue
obonacmu,

000CHOBaHUE

ITpencTaBuTh  TEOPETUYECKOE




COCTaBa HEMETaJNINYECKOTrO CIuiaBa UL
M3HOCOCTOMKHX (ycnoBust n3HOCa BbIJIA€T
MpernoiaBaTesib) OTIMBOK. BbIOpaTh IUIaBUIIBHBIN
arperar ¥ IpeJCTaBUTh pacyeT HINXTHI.

I1K-2 3HaTh OCHOBHEIE TCHACHUWU PAa3BUTUA MCTAJUIYPIun U JINTEHHOTO IMPOU3BOACTBA

3HaTh

HepCHeKTI/IBBI W HaIIpaBJICHUA pa3BUTUA JINTEIHOTO IMPON3BOACTBA U

METAIUTypT U1

Teopemuueckue eonpocet 011 3auema C
OUECHKOIL:

1. OcHoBHbIE BUABI KOPPO3HH.

2. Metoael  ompeieneHUsT  KOPPO3HOHHOM
CTOUKOCTH

3. BiusHue nerupyronmx KOMIIOHEHTOB W
CTPYKTYPHBIX COCTABJISIFOIIMX HA KOPPO3HOHHYIO
CTOWUKOCT.

4. XapakTep KOPpO3WH OTJIMBOK W3 OKCHIHBIX
CILIABOB.

5.  Tlpuamun mnoadopa KOPPO3UOHHOCTOMKHUX]
CILIABOB.

6. ComnocraBieHHe KOPPO3UOHHON CTOMKOCTH
OTJINBOK M3 OKCUAHBIX U METAIUTMYECKUX CIIJIABOB

YmeTb

HaXO,[[I/ITB HauoOoJjee IEPCIICKTUBHBIC  HAIlpaBJICHUA
IIpOBOAXUTH UX aHAJIU3

Pa3BUTHA,

Ilpakmuueckue 3a0anus 0nsa 3auema ¢ OUEHKOIL:

1. Ompenenuth palurOHAIbHbIE MEXaHUYECKHE
I CHelMalibHble CBOMCTBA OTJIMBKH, KOTOpas
pabotaer npu Temneparype 700 °C B ycrmosusx
AOpa3UBHOTO M3HOCA.

2. Ilpeanoxursb OCHOBY CIUIaBa TUIs
I3rOTOBJICHUS JAHHON OTJIMBKHU.

3. Ipemnoxurs JeTUpYIoLIe y
MOIU(PULIMPYIOIIHE KOMIIOHEHTHI CIUIaBa.

4. PaccuuTaTh HIMXTY

5. .BbIOpath miaBuiIbHBIN arperar.




6. PaspaGoTrare TEXHOJIOTHIO BBIIJIABKU |
MUTEHHOM (HOpPMBI

7. Pa3paboTarb TEXHOJOTHIO TEPMHUYECKOH
0OpabOTKH OTIUBOK.

Bnazets

BoisiBnenuss Haumbosiee MEpPCHEKTUBHBIX HANpPaBICHUM pa3BUTHUS
JUTEHHOTO TIPOM3BOJACTBA C BO3MOYKHOCTBIO U3 IIPUMEHEHHS B
IIPOU3BO/JICTBE

3aoanusn Ha peuienue 3a0au u3
npogeccuonanvnoit  obnacmu, - KOMNAEKCHblE
3a0anus

[IpencTaBuTh  TEOpETHYECKOE  OBOCHOBAHHME
fOCTAaBa HEMETATHYECKOTO CIIaBa i OTIHBOK,
pabOTAIONINX B YCIOBHUSX MOBBILIEHHBIX TEMIIEPATYP
>500 °C wu abpasuBHOTO W3HOCA. BHIOpaTH
IaBUJILHBIA arperat 1 np€AaCTaBUTh PACUCT HIUXTHI.

[IK-3 pa3pabaTeiBaTh TEXHOJOTHYECKUE TIPOIECCHI, TEXHOJOTHYECKYID OCHACTKYy, pabodyro
TEXHOJIOTUYECKUE KAPThI JJIs1 U3TOTOBJICHMS JINTHIX U3/I€TIUN U NEPCHEKTUBHBIX MATEPUAJIOB JUISI X TOJTYYECHHS

AOKYMCHTAIUIO, MapmIpyTHBIC W OICPALMOHHBIC

3HaThb

CoBpeMeHHbIE TEXHOJOTMYECKHE IMPOIECChl, WX OCOOECHHOCTH,
000pyI0BaHNE U OCHACTKY

Teopemuueckue eonpocel 011 3ayema C
OUCHKOIL:

1. OnpeneneHue KapoOCTORKOCTH OTIHBOK.

2. OcHOBHBIE MPUHLIUIIBI MOJTy4EHUS
KAPOCTOMKUX OTIUBOK.

3. BuausHue  Jerupyrommx — 3JIE€MEHTOB U
XapakTepa 00pa3ylomieicss OKCUIHOW IUIEHKH Ha)
MOBEPXHOCTH OTIUBKH Ha €€ KapOCTOMKOCTb.

4. OmnpeneneHue XapomMpPOYHOCTH.

5. BiugHue nerupyoomux 3JIE€MEHTOB HA
KAPOMPOYHOCTb.

6. OcHOBHbIE MPUHIIUTIBI
KapOIPOYHBIX CIIJIABOB.

7. OmnpeneneHue TEPMOCTOMKOCTH.

MOJIYYCHHU

8. BumsHue JICTUPYIOIIUX QJICMCHTOB U




CTPYKTYPHBIX COCTaBISIOIIUX Ha KOADPUIIUCHT|
TEPMHYECKOTO PACHTUPECHUS U TEPMOCTOHKOCTD.

Pa3zpabaTbiBaTh TEXHOJOTWYECKHE MPOLECCHl, TEXHOJOTUYECKYIO
OCHACTKy, pabodyl0 MOKYMEHTAIHIO, MapIIPYTHBIE M OMNEpPAIHOHHBIE
TEXHOJIOTMYECKHUE KapThl JUIsl U3TOTOBJICHUS JINTBIX U3AETUI

Ilpakmuueckue 3adanus Ona 3auema d
OUECHKOIL:

1. Omnpenenuts panioHalIbHbIE MEXaHUYECKHE
U CIIeUAIbHBIC CBOWCTBA OTJIMBKH, KOTOPAst
pa6oraet ipu Temneparype -50 °C B ycinoBusax

YmMmets yIapHbIX Harpy3ok (41x).
2. TlpeanoXuTh OCHOBY CIUIaBa JJIs
M3TOTOBJIEHUSI TaHHOW OTJIMBKH.
3. TlpemmoxuTs Ierupyromme u
MOAU(PUIIKPYIOILIE KOMIIOHEHTHI CILIaBa.
4. 4. Paccuurate muxry.
[IpoekTupoBaHUsI TEXHOJOTHMYECKUX IMPOILIECCOB, TEXHOJIOTHYECKOU| 3adanus Ha peuienue 3a0au u3
OCHACTKH, pabouel IOKyMEHTAalluM, MapIIPYTHBIX U OIEPallMOHHBIX [npogheccuonanvnoit  obnacmu,  KOMNIAEKCHbLE
TEXHOJIOTMYECKUX KapT JUIsl U3TOTOBJICHUS JINTHIX U3/IETUN Badanus
BuazseTsb [IpencraButh  TEOpeTHYECKOE  OOOCHOBAHHUE

cocTaBa HEMETAJNIMYECKOrO CIUIaBa ISl OTJIMBOK,
paboTaIONIMX B YCIIOBHSIX MOBBIIICHHBIX TEMIICPATYP
>800 °C u KaBHTAIMOHHOTO HM3HOCA. Bri6patp
[JTABWJIBHBIN arperaT M MPeJCTaBUTh PACUYET MIUXTHI.

ITK-6 mpoBOANTH aHAIN3

3(1)(1)CKTI/IBHOCTI/I HOBBIX ITPOLECCCOB U MATCPHAJIOB B JIUTECHHOM ITPOU3BOJCTBEC 1 BO3BMOXXHOCTH UX pCalu3allin

3HaTh

COBpeMeHHHC TCXHOJIOTHUYCCKUC ITPOLCCChI, UX 0COOEHHOCTH

Teopemuueckue eonpocet 011 3auema C
OUCHKOIL:

1. OcHoBHbIE HPUHIUITBL MOJTy4eHUs
TEPMOCTOMKHUX CILIABOB.

2. ComocTaBieHHE€ TEPMOCTOHKOCTH OTIMBOK]
13 OKCUJTHBIX U METAJNTNYECKUX CIUIABOB.

3. Buapl KOMIIO3UIIMOHHBIX MaTEpHAaJIOB.




4. CnocoObl HOJIyYEHUS JUTHIX|
KOMIIO3UIIMOHHBIX MaTEPUATIOB.

5.  IloaroroBka KOMIIO3UTOB U €€ BIMSIHUE HAJ
Ci1y)KeOHbIE CBOMCTBA KOMITO3HUITUOHHBIX]
MaTEpUaJIOB.

6. Biwmsaume pasmepa W CMauMBAEMOCTH
HAIllOJIHUTEJIsI HAa  CBOWCTBA  KOMIIO3UIIMOHHBIX
MaTEPHAJIOB.

VYmMmers

[IpoBoauTh aHaNIN3 A3PPEKTUBHOCTH HOBBIX MPOIIECCOB U MaTEPHAIIOB B
JUTEHHOM IPOU3BOJICTBE U BO3MOKHOCTU UX peaIU3alun

Ilpakmuueckue 3a0anus 0na 3a4ema ¢ OYEHKOIL:
Hcxoos uz ycnosuii pabomvi OmaueKu:

1. Jlate pekoMeHaaluu 1Mo BEIOOPY MaTepuraa.

2. JlaTb  pEeKOMEHJAMU TIO0  TEXHOJIOTHH|
M3TOTOBIICHHS

3. OueHutb >PPEKTHBHOCTH MPUMEHSIEMOTO
MaTepuaga M TEXHOJOTHMH C y4eTOM YCIIOKHEHHS]
YCIIOBHI paOOTHI.

4. OueHUTb BO3MOXKHOCTb BHEAPEHUS B
MPOU3BOJICTBO HOBBIX(TTPEIIIOKCHHBIX )
TEXHOJIOTMYECKHUX MPOIECCOB U MaTepUaIOB.

Bnaners

Onenku 3pPeKTUBHOCTH HOBBIX MPOIIECCOB U MAaTEPUAJIOB B JIUTEHHOM
MIPOU3BOJICTBE ¥ BO3MOXKHOCTHU UX peaiu3aluu

3aoanusn Ha peuienue 3a0au u3
npogeccuonanvnoit  obnacmu, - KOMNIAEKCHblE
3adanusn

1. OmnpenenuTth paloHaIbHBIE MEXaHUYECKUE
U CIeIalIbHBIE CBOMCTBA OTIMBKHU, KOTOPAs
pa6otaer npu Temnepatype 700 °C B ycnoBusx
a0pa3uBHOIO U3HOCA.

2. Ilpeano>xuth OCHOBY CIIJIaBa AJist
M3rOTOBJIEHUS JAHHOW OTJIMBKH.

3. Ilpemnoxuts Jerupyrouue u

MOI[I/I(i)I/II_II/IPy'IOH_II/Ie KOMIIOHCHTHBI CI1JIaBa.




4. PaccuuraTh mIUXTY.

VYK-1 crnocoGHOCThIO K KPUTHYECKOMY aHAJINM3Y M OLEHKE COBPEMEHHBIX HAy4YHBIX JOCTHKCHHH, T€HEPHUPOBAHUIO HOBBIX HJCH NPHU PELICHUU

HCCIICA0BATCILCKUX U NPAKTHUYCCKUX 3a/a4, B TOM YUCJIC B MCKJIUCHUIITIMHAPHBIX o0JacTax

3HaTh

HamnpasneHnus pa3BuTHs JUTEHHOTO NMPOU3BOJCTBA, IPEUMYIIECTBA U
HEJIOCTaTK! MEPCIEKTUBHBIX TEXHOJIOTUI U MaTEPUAIIOB

Teopemuueckue eonpocet 0asa 3auema C
OUECHKOIL:

1. OcHoBHBbIe (aKTOpPHL, TNPHUHUMAEMBIE BO
BHIUMAaHUE TP CHHTE3€ HOBBIX CIJIABOB U
MaTepHaIoB.

2. ANTOpPUTM pelIeHUs 3aJa4d 10 CHHTE3Y)
HOBOTO COCTaBa CIUIAaBOB U MaTEPHAJIOB.

3. TexHMKO-2KOHOMUYECKHE CBOIICTBA
MaTepHaIOB.

4.  DKoOHOMHYECKas 11e7IECO00Pa3HOCTH
BHEJAPECHUS HOBBIX TEXHOJOTHM B JEHCTBYHOLIEE
[MPOU3BOJCTBO.

5. Ormenka METaAIUTHYECKUX u HE
METAUINYECKUX MaTE€pUaJIOB C TOYKH 3PEHUS]
[[€HA-TEXHOJOTUYECKasi TPUEMIIEMOCTD

YmeTb

I'enepupoBaTh HOBBIC HJEH M OOCYXKIATh CIOCOOBI 3(PPEKTUBHOTO
peleHus 3a1a4n

Ilpakmuueckue 3a0anus 0nsa 3auema ¢ OUEHKOIL:

Bb160p OCHOBBI KOHCTPYKIIMOHHOTO — CILJIaBa,
paboTaroniero B CTAalMOHAPHBIX YCIOBHSX, IPH
OOBIYHBIX CIOCO0ax HArpy3K, MPU HOPMabHBIX
TeMIeparypax, B OObIYHOW cpene. [naBHBIMU
pabounMu CBOMCTBaMU SBISIOTCSA Oz > 10 MIla u
OTHOCHUTEJIbHOE YIUIMHEHUE ) > 5%.
JononHuTenbHBIE YCIIOBHSL: MJIOTHOCTh
Oe3pa3nuyHa, YIOPOUYHEHHE JIETUPOBAaHHEM H
TEPMHUECKOH  00pabOTKOH  MPOMOPIHOHAIBEHO

CBOMCTBaM caMoil OCHOBBI. | 1aBHOE TpeboBaHuUE -




MHHHMaAJIbHaA 1cHa.

Bnazets

OO6oOmIeHnsT pe3yabTaTOB KPUTHUYECKOTO aHAlM3a Pe3yJabTaToB

HAY4YHOM JIEATEIIbHOCTH;

MCKIUCHUIIIMHAPHOTO ITPUMCHCHHW A HOBBIX INOJTYYCHHBIX PE3YJIbTATOB

3aoanusn Ha peutenue 3a0au u3
npogeccuonanvnoit  obnacmu, - KOMNAEKCHblE
3a0anus

1. Kpuruuecku OLICHUTH TEXHOJIOTHIO|
M3TOTOBJICHUS OTJMBKU U MPUMEHSIEMbIH MaTepual
JIBYX JINTEHHBIX MPEIIPUATUH.

2. llpennoXxuTh  albTEPHATHBHBIA  BapUaHT]
M3TOTOBJICHUS JAHHOW OTJIMBKH.

VYK-2 cnocoOHOCTBIO MPOEKTHUPOBATh M OCYIIECTBISATH KOMILJIEKCHBIE HCCIEAOBAaHUSA, B TOM YHUCIIE MEXIUCHMILUIMHAPHBIE, HA OCHOBE IEIOCTHOIO
CHUCTEMHOI'0 Hay4YHOTO MHPOBO33PEHHMSI C UCTIOJIb30BaHUEM 3HAHUI B 001aCTH UCTOPUH U pusocodpun HAyKu

3HaTh

HBYKOBG,H'-IGCKI/IG OCHOBAaHUs Haquoﬁ JACATCIIbHOCTU

Teopemuueckue eonpocet 011 3a4yema C
OUCHKOIL:

1. VnHOBanmuoHHBIE U pecypcocOeperaronme
TE€XHOJIOTUHU B METAJUTYPIHH.

2. IIpou3BoACTBO MOPOIIKOBBIX MaTepUAJIOB
KaK OJTHO M3 HaIlpaBJIEHUI MaTepuanocOeperammmx
TEXHOJIOTUH.

3. Hosgoe MIOKOJICHHE KOMITO3ULIMOHHEBIX|
MaTepUajJoB  —  TMPOAYKIHUS  C  BBICOKUMY|
(U3UKO-MEXaHUUYECKHMMHU CBOHCTBAMH.

4., CnenualibHble CBOMCTBA CILUIABOB.

5.  TexHHKO-3KOHOMUYECKHE CBOMCTBA CILUIABOB.

6. Kiaccudukanus TUTEHHBIX CIIJIaBOB.




YmMmetrs

PazpabaTpiBaTh IUIaHBI TPOBEACHUS KOMIUIEKCHBIX HCCIEIOBAaHUNA C
WCIOJIb30BaHNEM 3HAHUHN B 00J1aCTH UCTOPUH U pritocodun HayKu

Ilpakmuueckue 3a0anus 01 3auema ¢ OYeHKoIL:|

IIpoBecTu peTpOCIEKTUBHBIN JIUTEPATYPHO
MAaTEHTHBIN MOUCK IPUMEHSBIIUXCS JIMTEHHBIX
TEXHOJIOTUI U MaTepPUAJIOB JUIsl U3TOTOBJICHUS
OTJINBOK PaOOTAIOIIKX B Pa3IMUYHbBIX YCIOBUAX
(ycioBust pabOTHI ONPEICIIAT MPENoaaBaTeNb).

Bnazets

[IpoexTrpoBaHUsl U COCTaBJICHMS IJIaHa KOMIUIEKCHBIX HMCCIIEI0BAHUM,
aHalM3a OTJAENbHBIX OJTAallOB C MCIOJIB30BAaHUEM 3HaHWKM B 001acTH
UCTOpUH U Qpritocopun HayKu

3aoanusn Ha peuwienue 3a0au u3
npogeccuonanvnoit  obnacmu, - KOMNAEKCHblE
3a0anus

1. Tlpoananusupyiite WHHOBAIIMIO,
npeJcTaBieHHyl0 B Bameil Oynyieil BbITYCKHOMN
KBaJIM(DUKALIMOHHOW padoTe, U MOKAKUTE, HAa KaKOM|
CTaJvd MHHOBALlMOHHOTO Ipoliecca B HACTOSIIUH
MOMEHT OHa HaXOJIUTCSI.

2. Kakue pneiictBusi OymyT BBITIOJHATHCA HA|
MOCJIEAYIOUIUX CTaNsAX MHHOBALIMOHHOTO IMpoIeccy)
(mpuMmeHHTENPHO K Teme Bameid — Oymymiei
BBIITYCKHOHM KBATM(PUKAIIMOHHON pabOThI)?




6) MOPAAOK IPOBEIACHUA l'[pOMe)KyTO‘lH()ﬁ aTTeCTalui, NMoKa3aTeJiu U KPUTEPUH
OICHUBaAHUA

HpOMe)KYTO‘-IHaSI arrecrangua 10 JUCHUIIIIMHC «HoBrie Marcepurajibl» BKIHOYACT
TEOPETUYECKHE BOTIPOCHI, O3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHHUS O0YHAIONIUMUCS 3HAHUH, U
MPAaKTUYECKUE 3a/aHUs, BBIABIIONINE CTENEHb CPOPMHUPOBAHHOCTH YMEHHH W BIAJICHHA,
MPOBOIUTCS B (hOpME 3aUeTa C OLEHKOM.

Kpumepuu ouenxku 3auema c ouyenkoii (¢ coomeéemcmeuu ¢ @opmupyemvimu
KOMRemeHyuAMU U NIIAGHUPYEMbIMU Pe3yTbmamamu 00yueHus):

— Ha OLEHKY «OTJIHYHO» — OOydaroluiCs TIOKa3blBa€T BBICOKHM ypOBEHb
Cc(OPMHUPOBAHHOCTH KOMIIETEHIIMHA, T.€. MPOYHO YCBOWJI MPEIYCMOTPEHHBIA IPOTPaMMHBIN
Marepual, IIPaBUIbHO, aPTYMEHTUPOBAHO OTBETWII HA BCE BOIIPOCHI, C IPUBEACHUEM IIPUMEPOB,
MoKaszajl TJyOOKHME CHUCTEeMaTU3UPOBAaHHbIE 3HAHMS, BIIAJICET IPUEMaMHU pPACCYKICHUS U
COTOCTaBJISIET MaTepHall U3 Pa3HbIX UCTOYHUKOB (TEOPUIO CBSI3BIBAET C IMPAKTUKOM, IPYTMMH
TeMaMU JaHHOTO Kypca, APYTUX HM3y4aeMbIX NPEIMETOB), a Takke 0e3 OMMOOK BBHIMOIHUII
IIPAKTHYECKOE 3a/1aHMUE;

— Ha OLEHKY «XOpomo» — oOydJaromuiicss TmOKa3bIBae€T CpeIHUN YpOBEHb
c(OpPMUPOBAHHOCTH KOMIETEHLIMH, T.€. B JIOCTATOYHOM Mepe YCBOMJ MPETyCMOTPEHHBIN
MIPOTPpaMMHBI MaTepuaj, MPaBWIBHO, APIyMEHTHPOBAHO OTBETHJI Ha BOIPOCHL, IOKa3all
XOpOIIME 3HAHMS, BIAACET NPHUEMaMU PACCYKIEHHS M CONOCTABISET MaTepual W3 Pa3HbIX
UCTOYHHKOB, a TaKkXke 0e3 OIMMOOK BBITIOIHII IPAKTUYECKOE 3aJaHUE;

— Ha OLIEHKY «YAOBJIETBOPUTEJIbHO» — 00yJalONINiiCs MOKa3bIBA€T MOPOTOBBIM YPOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIINH, T.€. IPETyCMOTPEHHBII TPOrpaMMHBIM MaTepual yCBOEH HE B
MOJIHOM Mepe, 0OyJaroIuiicsl Jain OTBEThI HE Ha BCE BOIPOCHI, MOKAa3al HEriayOOKHEe 3HaHMS,
IUIOXO BJIAJIEET NPUEMAMH PACCYXACHHUA M COIOCTABJICHHS MAaTCPUATOB, a TAK)KE BBIIIOJIHMII
IIPAKTUYECKOE 3aJ]aHUE C OLINOKAMH;

— Ha OLEHKY «HEYAOBJIETBOPHUTEJbHO» — pe3yabTaT OOy4eHHUs HE JOCTUTHYT,
oOyJarolmuiicss HE MOXKET IOKa3aTh 3HAHWS HAa YPOBHE BOCIHPOM3BENEHUS U OOBSICHEHUS
MH(GOpMAIUY, HE MOXKET MOKa3aTh MHTEJUIEKTyalbHbIC HABBIKU PEILIEHUs IPOCTHIX 3a1au.



