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1 Ilmanupyembie pe3yJbTaThl 00y4eHUs, COOTHECEHHbIE ¢ INIAHUPYEeMbIMH
pe3yabraramu ocBoenusi OI1

1.1 esn npenogaBaHusi TUCHUNIMHBI

Llenplo M3y4eHUs IUCHUIUIMHBI «MeTannoBeneHHe M TepMUdecKas o0paboTka METalioB H
CILUIaBOB» sBJsieTCs (OPMUPOBAHME UM Pa3BUTHE Yy aCHMPAHTOB KOMIIETEHIMH, IO3BOJSIOIINX
OCYIIECTBIISTh TUIAHUPOBAHHE M TPOBEICHHE HAYYHBIX HCCIIEAOBAaHUI B 00JaCTH METAJUIOBEACHUS H
TEPMUYECKON 00pabOTKU METAJIJIOB U CILJIABOB.

1.2 3agauu u3y4eHHs TUCHUIINHBI

3ara4aMy U3y4YECHUS TUCLUIUIMHBI SBIISIFOTCS:

— (¢opMHpOBaHME HABBHIKOB M yMEHUH B 00JacCTH TEOPHUHM W TNPAKTUKH METAIIOBEICHUS U
TEPMUYECKOH 00pabOTKH METAIIJIOB U CIIJIABOB;

— U3y4YCHHE OCHOBHBIX METO/I0B HAYYHBIX HCCIECIOBAHUN, IPUMEHSIEMBIX B TAaHHOH 00JIacTH;

— OCBOEHUE KJIIOUEBBIX ITOJIX0JIOB K UCCIIEI0BAaHUIO OOBEKTOB METAJIIOBEACHUS.

B pesynbrare uzydeHus JUCUMILIMHBI ACHUPAHTHI TOJIKHBI:

3HaTh: OCHOBHBIC NPUHIMIIBI Pa3pabOTKM TEXHOJOTMYECKOTo IPOLEcca, TEXHOJOTHYECKOU
OCHACTKM, pabouell JTOKyMEHTallMW, MapLIPyTHBIX U OINEPALMOHHBIX TEXHOJIOIMYECKHX KapT s
U3TOTOBJIEHHS] HOBBIX M3JEIMM U3 IEPCHEKTUBHBIX MAaTEpPUAJIOB; OCHOBHBIE IPUHLIMIIBI ONTHMM3ALUU
TEXHOJIOTUYECKUX MTPOLECCOB MOIYUYEHHS EPCIEKTUBHBIX MAaTEPHAIOB; METO/Ibl 3KOHOMUYECKON OLIEHKU
IIPOU3BOJICTBEHHBIX M HENPOU3BOACTBEHHBIX 3aTpaT Ha CO3JAHME HOBBIX MAaTEpHUAJIOB M H3JCIINN;
OCHOBHBIE IIPOOJIEMbI Pa3BUTHUSI MATEPUAJIOBEACHMSI; OCHOBHbBIE MPUHIIUIIBI TEXHOJIOTUYECKOTO KOHTPOJIS
IIPU [IPOU3BOJICTBE MAaTE€pPHUAJIOB U U3ENINI; OCHOBHbIE MPOOJIEMHBIE MECTa B 00J1aCTH METAJUIOBEICHUS U
TEPMHUYECKOH OOpabOTKM METAJUIOB U CIUIABOB;, OCHOBHBIE METOJbI M IOAXOJAbl MPOBEACHUS
TEOPETUYECKUX M IKCIIEPUMEHTAJIbHBIX UCCIIE0BaHUI B 00JaCTH TEpMUYECKOH 00pabOTKH METaIOB U
CIUIaBOB C MCIIOJIb30BAaHUEM I1E€PETOBBIX TEXHOJIOTUM.

YMeTh: CaMOCTOSTENIBHO MPOBOJIUTH OOOOLIEHHBIM aHanu3, (QOpMHUpPOBaTH LEIb W 3a7auu
UCCIIEIOBaHMM; BbIOMpaTh METOAMKU HCCIEIOBAaHUM, IUIAHUPOBATh M IPOBOJUTH SKCIIEPUMEHTAJIBbHBIE
UCClIeIoBaHMsl B 001aCTH METANIOBEICHUE U TepMHUecKas 00paboTKa METaJIJIOB U CIIJIABOB.

Baagerb: TEXHUYECKUMU CPEJICTBAMU HM3MEpPEHUIH, COBPEMEHHBIMU METOJMKAMH H3MEPEHUN U
00pabOTKM JAaHHBIX SKCIEPUMEHTOB M OLEHKH pPe3yJbTaTOB 3KCIIEPUMEHTAIBHBIX HCCIIEIOBAaHUN B
00J1acTH METaNIOBE/IEHNE U TEPMUYECKas 00paboTKa METaIOB U CIIJIaBOB.

1.3. Komnerenuuu, ppopmupyemsbie B pe3yabTaTe 0CBOCHHS IHCIUIITHHBI

—CIHOCOOHOCTBIO M TOTOBHOCTBIO  TEOPETUYECKHM  OOOCHOBBIBATH M ONTHUMHU3HUPOBATH
TEXHOJIOTUYECKHE IMPOLECCHl MOMyUYEHUsI NEePCIEeKTUBHBIX MaTEpPHUaIOB U MPOU3BOJICTBO U3 HUX HOBBIX
U3JICNHUii C yU4eTOM MOCIECTBHIA UTs 001IecTBa, SKOHOMHKH 1 dKosorud (OTTK-1);

—CHOCOOHOCTBIO U TOTOBHOCTBIO ~ DKOHOMHYECKH  OLIEHHWBATh  IPOU3BOJCTBEHHBIE U
HEMPOU3BOJCTBEHHBIE 3aTpaThl Ha CO3JaHHWE HOBBIX MAaTE€pHUalOB U M3JEIMH, MPOBOJUTH palboTy IO
CHIDKEHHIO UX CTOMMOCTH U MoBbIeHN 0 KadecTBa (OITK-3);

—CIIOCOOHOCTBIO M T'OTOBHOCTBIO HCIIOJIb30BaTh Ha MPAKTUKE MHTETPUPOBAHHBIE 3HAHUSA
€CTECTBEHHOHAYYHBIX, OOLIMX MpOo(eCCHOHATbHO-OPUEHTUPYIOIMX M CHEIUAIbHBIX JUCUUIUIMH s
MOHMMAaHMs MPOoOJIeM pa3BUTHUSL MAaTEPUATOBEIECHUS, YMEHHE BBIJIBUTaTh U PEATM30BbIBATH HA MPAKTHKE
HOBBIE BbICOKO3((dexTrBHbIe TexHONMOrUH (OI1K-5);

— CIIOCOOHOCTBIO M TOTOBHOCTBIO BBINOJHATH PAcYETHO-TEOPETHUECKUE U HKCIEPUMEHTAIbHbIE
MCCIIEIOBaHMS B Ka4eCTBE BEAYLIETO UCIIOJIHUTEINS C MPUMEHEHHEM KOMIbIOTepHbIX TexHosorui (OITK-
6);

—CIHOCOOHOCTBIO M TOTOBHOCTBIO Pa3padaThiBaTh TEXHOJOTHYECKHH IMPOLIECC, TEXHOIOTHYECKYIO
OCHACTKY, pabouyro OKYMEHTAllMI0, MapIIpyTHbIE M OINEPALMOHHBIE TEXHOJOTMYECKUE KapThl JUIS
W3TOTOBJICHHS HOBBIX M3/ICIHI U3 TIepCrieKTUBHBIX MaTepuanoB (OITK-11);

—CIIOCOOHOCTBIO M TOTOBHOCTBIO yYacTBOBaTh B NPOBEJICHUU TEXHOJOTMYECKHX JKCIIEPHMEHTOB,
OCYIIECTBIIATh TEXHOJIOTUICCKUIT KOHTPOJIb TIPHU MPOM3BOJICTBE MaTeprasioB u uznaenuii (OI1K-12);



—HUCHOJB30BaTh M pa3BUBaTh 0a30Bble 3HAHUSA TEOPETUYECKUX W TMPUKIAAHBIX HAyK B
npoeCCUOHATBPHONM ~ AEATENIBHOCTH TNpPU  aHAIM3€ W MOJCIUPOBAHUHM, TEOPETHYECKOM U
IKCIIEPUMEHTAILHOM HCCIIe0BaHUN MaTepraiioB u mpoieccoB(I1K-3);

—CIIOCOOHOCTh HCIIOJIb30BaTh COBPEMEHHBIE MPEJCTABICHUS HAayK O MaTepHaiax IpU aHaIn3e
BIIUSIHUSL MUKPO M HaHO MaciiTaba Ha MeXaHW4Yeckue, Gu3nyecKue, MOBEPXHOCTHHIE U APyTHe CBOMCTBA
MaTepHaIOB, B3aUMOICHCTBHSI MaTepHaioB ¢ okpyskatomiei cpeaoi(I1K-6).

—TOTOBHOCTBIO K CaMOCTOSITEJIbHOMY OOY4Y€HHUIO HOBBIM METOAAaM HCCIEAOBAHUS, K U3MEHEHHUIO
HAY4YHOTO, HAY4YHO-TIEJJATOTHYECKOTO0 M TPOU3BOACTBEHHOro mpoduiast cBoell mpodeccnoHaabHOR
nesrenprocth (ITK-7);

—CIIOCOOHOCTBIO MCIIOJIb30BAaTh MPUHLIUIIBI U METOAWKH UCCIICAOBAHHM, UCTIBITAHUN U TUAarHOCTUKU
BEILIECTB U MAaTEPHAIIOB, IPUMEHITh KOMIUIEKCHBIN MOAXO/ K MCCIEA0BaHUIO MAaTepUAIOB U TEXHOJIOTHA
X 00pabOTKK U MOAM(UKAIINY, BKIIIOYAst CTAHJAPTHBIC U CEPTH(PHUKAIMOHHbBIC UCTIBITAHUS MAaTEPUAIOB,
usaenuit u nporeccos (ITK-8).

—CIIOCOOHOCTBIO K KPUTUYECKOMY aHaIM3y M OLEHKE COBPEMEHHBIX HAyYHBIX JOCTH)KECHUH,
TeHEPUPOBAHUIO HOBBIX MJIEH MPU PEUICHUH UCCIIEIOBATEIbCKUX U MPAKTUYECKHUX 3a7a4, B TOM YHUCIIE B
MEXIUCIUTUTMHAPHBIX o0nacTsax(YK-1).

2 MecTo IMCHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

«MertamioBeieHue M TepMuYeckas oOpa0OTKa METaUIOB M CIUIABOB»  IPEJCTaBIIsAET
00s13aTeNbHYI0 TUCIUIUIMHY BapuaTUBHOM Yactu ¢ wHIeKcoM b1.B.O/[.6 yueOHOTO Im1aHa HarpaBICHUS
noarotoBku 22.06.01 Texnonorus MatepuanoB, u3ydaemylo Ha 4 Kypce B 8 cemectpe.

3 Coaep:kanue 1 00beM TUCIHUAIIIMHBI
3.1 Coaep:kanne TUCHUIJIMHBI ¥ JIEKIIHOHHBIX 3aHATHI

O61mas Tpya0eMKOCTh (00beM) AUCHUIIIIMHBI COCTABIAET 4 3a4eTHBIX equHUIL (3.€.), 144 yaca.
Tabmuna 3.1 — O0bEM AUCIUIUIMHBI IO BUIaM YYeOHBIX 3aHITUI

N Bcero
O0BEM TUCIUTUTHBI ’
9acoB
OO611ast TPYZA0EMKOCTh AUCHUIIMHBI 144
KonrtakTHas padora oOydaronuxcs ¢ npernogaBaTesiem (1Mo BujiaM yaeOHbIX 54,15
3aHsITHIi) (BCero)
B TOM YHCIIE:
JEKIUU 36
na0opaTOpHbIe 3aHATHUS 0
MIPaKTUYECKHUE 3aHITHS 18
SK3aMeH 0,15
3a4er 0
AynuTopHas pabota (Bcero): 54
B TOM YHCIIE:
JISKIIUU 36
na0opaTOpHbIe 3aHATHUS 0
MIPaKTUYECKHUE 3aHITHSI 18
CamocrosTenbHas paboTa aclupaHToB (BCEro) 53,85
KoHTpos1b/9K3 (MMOATOTOBKA K YK3aMEHY) 36




Tabmuua 3.2 - ConepxaHue IUCIUILTUHBL M €€ METOIMYEeCKOoe obecneueHne

fo /1] Paznen (Tema) AMCHUTIIMHBIL Buaet VY4ebno |Dopmel Tekymiero| Kowmme-
JESITEIBHOCTH | METO/IH KOHTPOJIS TEHIUU
nek.,Ne aQ Ne mip.| 4yeckue | ycneBaeMOCTH
qac MaTepua dopma
JIbI MIPOMEKYTOYHOU
aTTecTaluu
1 2 3 4 5 6 7 8
4 1 V-1, 1-2 menens OIIK-1,
1 CrpoeHune MeTainyecKux V-4, C [1K-3
MaTepHasoB V-5,
MYVY-1
4 2 V-1, 3-4 wenens OI1K-3,
2 MeTaunuecKkue CIiIaBbl V-2, C [1K-6
MV-1
4 3 V-1, 5-6 Henens OIIK-5,
s o coromn Vs c
MYVY-1
[Tnactryeckas neopmarus u 4 4 V-1, 7-8 Hepens OIIK-6,
4 |pekpucTaNIM3alys METAIIOB U MVY-1 |C I1K-8
CILUTaBOB
MexaHndeckue CBOICTBA METAJLIIOB U 5 y-1, 9-10 nenens OINK-11,
5 CILIABOB y-3, C IIK-3
MV-1
2 6 V-1, 11-12 nenens OIIK-12,
V-4, C I1K-8
6 |Xemne3o u ero cruiaBsl
V-5,
MV-1
2 7 V-1, 13-14 menens OIIK-1,
7 |Cramu V-2, C I1K-7
MYVY-1
o 8 V-1, 15-16 nenens OI1K-3,
Teopust 1 TEXHONIOTHUSI TEPMUYECKOM
8 00paboTKH CTaJIeH U CIJIAaBOB -3, ¢ TK-6
MV-1
Teopust U TEXHOJIOTHST XUMHKO- 6 9 V-1, 17-18 wenens OIIK-5,
9  |repMuyeckoit 06paboOTKH cTanei u MY-1 |C YK-1
CIJIAaBOB 3
Utoro 36
Tabmuna 3.3 — Kparkoe cojiep)kaHue JISKIIMOHHOTO Kypca
No| Pasznen (Tema) AUCITUTITUHBI Conepxanue
1 ATOMHO-KPUCTAIUTMYECKOE CTPOCHHE METAILIOB. Buibl
CrtpoeHre MeTAITHIeCKIX HECOBEPIICHCTB KPUCTAIUTMISCKOTO CTPOCHHUS METAIIIIOB.
MaTepHasoB Juddys3us B kpuctammmueckux tenax. [Iporeccs miaBneHus u
KPUCTAJLTU3AIIH.
2 XapakTepuCTUKH OCHOBHBIX (ha3 B crjiaBax. TepMoaMHAMUYECKUN
aHAJIU3 METAJUIMYECKUX CILJIAaBOB M MOCTPOCHHUE TUArpaMM
MertainuecKkue CIiaBbl - o
cocrosiauii. [locTpoeHHe quarpaMM COCTOSTHHIA aHATHTHYCCKUM
METOJIOM.




JnarpaMMbl COCTOSIHUS
MCTANNIMYCCKHUX CIIJIaBOB

DKCIEepUMEHTaIbHbIE METO/IbI IOCTPOCHUSI IUArpaMM COCTOSIHUM U
aHaJIU3 UX OCHOBHBIX THNOB. /[narpamMma Jiis ciryvas
OTPAaHUYEHHOUN PaCTBOPUMOCTH B TBEPAOM COCTOSIHUU. OCHOBBI
IIOCTPOEHHUS U aHAJIM3a JUAarpaMM COCTOSIHUN TPOUHBIX CUCTEM.

[Tnactrueckas nedopmarus
U PEKPUCTAILTH3ALUS
METAJIJIOB U CIUIABOB

VYupyras u nmnactuueckas aedopmarus. Jfuarpammer qedopmaruu.
MexaHu3MBbI IJIaCTHYECKOH aedopManiuu. XpynKOCTh U
CBEPXIUIACTUYHOCTh. MeTO 1bl M3MEpPEHUs MEXaHUYECKUX CBOMCTB.

MexaHuueckue CBOMCTBa
METAJIJIOB U CILIABOB

Bnusiaue nmiiactuueckoi aedopmarnuu Ha CTpYKTypy
METAJIJIOB U CIUIABOB. AHU30TPOIUS B NOJUKPUCTAIUIMUECKUX
MeTaJulax U CIIaBaxX, BbI3BaHHAs IJIAaCTUYECKOH Aedopmanyen
(Texcrypa). OTRUT AePOPMUPOBAHHBIX METALIOB.

PerI/ICTaJ'IJ'II/ISaHI/IH .

Kene3o u ero croiiaBbl

JlnarpamMma COCTOSTHUM KeNe30yTIepOJUCTBIX CIIIIaBOB. UyTyHBI.

Cramu

JlerupoBaHHBbIE CTaJIU. YTJIEPOAUCTBIE CTAIIH.

Teopust 1 TEXHOIOTHS
TepMUYECKON 00pabOTKH
CTaJIEH U CILIABOB

OCHOBBI TEOPHH TEPMUUECKOI 0OpabOTKH CcTael U CILUIaBOB.
OOm1ast XxapaKTepUCTUKA TEXHOJIOTHYECKUX MTPOIIECCOB

TEPMUYECKOH 00pabOTKH CTaJIH.

Teopus u TexHOIOTUS
XUMHUKO-TEPMUYECKON
00pabOTKH CTaJICH U CIIJIABOB

OCHOBBI XMMHKO-TEPMHUUYECKOI 00paboTku. OCHOBHOE
000pyI0BaHNE TEPMUYECKUX 11eX0B. MexaHuzaius u
aBTOMAaTH3AIMsl MPOLIECCOB TEPMUUECKON 00pabOTKH.

3.2 JIaGopaTopHblie padoThI ¥ (MJIM) NPAKTHYECKHE 3aAHATHS
Tabmuna 3.4 — [IpakTudeckue 3aHsTH

HanmeHnoBaHue MMPAKTUYICCKOI'O 3aHATHA

O0bewm,
yac.

Knaccudukanus, npoMbIlIUIeHHAs MAapKUPOBKA U IPUMEHEHHE CTallel

Knaccugukarus, MapKkiupoBKa U IPUMEHEHNE YyTyHOB

N3ydeHue CTpyKTyphl U CBOMCTB CTAJIEN M YYTYHOB B PABHOBECHOM COCTOSIHUH, 2
IIPEBPALLECHUIN B KEIE30YIIIEPOIUCTHIX CTAIAX

OHpGI[CJ'ICHI/IC TBECPAOCTU MCTAJIJIOB

MakpoCcTpyKTYpHBIH aHaJIU3 MeTajia

MHUKpPOCTPYKTYPHBIN aHAIN3 METAJUNIMYECKUX MAaTEPUAJIOB

MapkupoBKa U IpUMEHEHHUE TBEP/IbIX CIJIAaBOB

0N |01~

CIIJIaBOB

KJ'IaCCI/I(l)I/IKaI_[I/IH, ITPOMBINIJICHHAA MAPKHUPOBKA U IIPUMCHCHUE MEIU U MCIIHBIX

NININININ

Knaccugukarusi, MapkipoBKa U 00J1aCTh IPUMEHEHUS] AIIOMUHMS U €T0 CIUIaBOB 2

Hroro

18

3.3. CamocTosiTeqbHas padora acnupantos (CPC)
Tabnuua 3.5 — CamocTosiTenbHast paboTa acClMPaHTOB

HanmenoBanue pasaciia IMCHUIIIIMHBL

Cpok
BBIIIOJIHCHU AL

Bpewms,
3aTpayuBaeMoe Ha
BeimonHenne CPC,

yac

CrpoeHne METAIUINYECKUX MAaTEPUAIOB 1-2 menenst

6

Meraninueckue CIjiaBbl

3-4 uenensa

6

JlnarpaMMsl COCTOSIHUSL METAJUINYECKUX CIIJIaBOB 5-6 Hexest




4 [Tnactuueckas aeopmalys ¥ pEKPUCTAIUIN3ALMS METAIUIOB | /-8 HEles 4
U CILJIAaBOB
" 9-10 Henens 4
5 MexaHHUYECKUE CBOMCTBA METAJNIOB U CIIABOB
11-12 nepnens 4
6 Xeneso u ero criaBsl &
13-14 nenens 4
7 Cranu a
8 Teopus 1 TEXHOJIOTHS TEPMHUECKOM 00pabOTKH cTajeit u 15-16 nenens 8
CILUIaBOB
9 Teopus ¥ TEXHOJIOTHS XUMHKO-TEPMUUYECKOH 00pabOTKH 17-18 nenens 11,85
CTaJICH U CILIABOB
Hroro 53,85

4 Y4eOHO-MeTOAUYECKOE O0ecIevYeHue sl CAaMOCTOSITEIbHOM PadoThI

AcnupaHTbl MOTYT TPU CAMOCTOSITEIbHOM H3YYEHUM OTAEIbHBIX TEM U BOMNPOCOB JIHUCLUIUINH
[I0JIb30BaThCsl  YUEOHO-HAIVIAJHBIMU  TOCOOMSMH, Y4YEeOHBIM OOOpYIOBaHHEM M  METOAMYECKUMHU
pa3pabotkamu kadenpsl B pabouee Bpems, ycTaHOBiIeHHOe IIpaBuiamMu BHYTPEHHETO pacropsiaka
pabOTHUKOB.

Y4eOHO-MeTonuyeckoe oOecreueHne UIsi CaMOCTOSTENbHOW paboOThl aCMUPAHTOB MO JTAHHOH
JUCLUILIMHE OPTaHU3yeTCs:

bubauomexol yHugepcumema.:

— Oubnuore4HbI (HOHI YKOMIUIEKTOBAH y4eOHOM, METOAMYECKON, HayuyHOW, MEepHUOHYECKOM,
CIIPaBOYHOM U XyJ0’KECTBEHHOU JIuTEepaTypoil B coorBercTBuM ¢ YII u nannon PII/I;

— HMeeTcd JIOCTYyH K OCHOBHBIM HH(GOPMALlMOHHBIM  00pa3oBaTENIbHBIM  pecypcam,
nHGOPMAIMOHHOH 0a3e TaHHBIX, B TOM duciie Onbnmorpaduyeckoit, BO3MOKHOCTh BbIXOAa B IHTEpHET.

Kagheopoii:

— myteM oOecrieueHHsl JOCTYHHOCTH BCEr0 HEOOXOIUMOTrO y4eOHO-METOAMYECKOTO U
CIIPaBOYHOIO MaTepUana;

— TMyTeM T[PEeJOCTaBICHUS CBEACHUM O HalWyuu Yy4eOHO-METOAMYECKON JUTepaTyphl,
COBPEMEHHBIX IIPOIPAMMHBIX CPEICTB;

— IyTeM pa3pabOTKH:

— METOAMYECKHX pPEKOMEHJAIUi, MocoOui Mo OpraHu3aldyd CaMOCTOSTENbHON paboThI
acCrHpPaHTOB,;

— 33/1aHU JUIsI CAMOCTOSATENBHOM padoThI;

— TeM pedepaToB U TOKIAIOB;

— BOIIPOCOB K 9K3aMEHaM U 3a4eTam,

— METOJAMYECKHUX YKa3aHUM K BBINOJIHEHUIO JJAOOPATOPHBIX U MPAKTHUYECKUX padoT U T.1I.;

— T€M KypPCOBBIX Pa0OT M METOJMUYECKUE PEKOMEHIAIINH 110 UX BBITOJHEHHUIO.

munozpacgueri ynusepcumema:

— IIOMOIIb aBTOPaM B ITOJATOTOBKE U U3JJAHUU HAYYHOU, yueOHOM U METOINYECKOI TUTepaTyphl;

— YIOBJIETBOPEHHE TIOTPEOHOCTH B THPAKUPOBAHWUU HAYYHOM, y4eOHOM W METOIUYECKON
JIUTEPATYPHI.

5 Ob6pa3oBaresibHbIE TEXHOJIOTHHU

B cootBerctBun ¢ tpeboBanusimu OI'OC mo nampasnenuto noarotroBku 22.06.01 Texnonorus
MaTepHaJioOB  pealu3anus KOMIIGHTEHTHOCTHOTO TIOAXO0Ja JOJDKHA IpeaycMaTpuBaTh HIMPOKOE
UCMOJb30BaHUE B YUEOHOM IIpOlecCe aKTHBHBIX M HMHTEPAKTUBHBIX (OpM NpoBeneHUs 3aHATUH B
COYETAaHMM C BHEAyJUTOPHON paboToil c 1enbio (HOpPMUPOBAHMS U Pa3BUTUS TNPOPECCHOHATBHBIX



HABBIKOB acMHUpaHTOB. B pamkax Kypca MHpeaycMOTPEHbl BCTPEYH CO CIEHUATMCTaMU IPeaNnpHUsITHIA

Kypckoit obnacru.

Tabmuua 5.1 — O6pazoBaTenbHbIE TEXHOIOTUH, UCIOIb3yEeMbIC IIPU MPOBEICHUH Ay TUTOPHBIX

3aHATUI

No | HaumeHnoBaHue pasnena (JISKIUH, OO6pa3oBarebHbIC TEXHOJIOTHU O06beMm,
MPAKTUIECKOTO WK JTJab0paTOpHOTO yac
3aHATHUSA)

1 | JluarpaMMbl COCTOSIHUSI METANTHYECKUX Jlexuus ¢ pa300poM KOHKPETHBIX 4
CILJIAaBOB cuTyanuiu

2 | Knaccudukanus, npomMbIlIUIeHHAS CemuHap-Bu3yanuzanus. Penienue
MapKHUpPOBKA U IPUMEHEHUE CTajei MPAKTUYECKUX 3a/1a4

3 | Knaccudukanus, MapkupoBKa 1 CemuHap-nipezeHtanusi.  Perienue 2
MIPUMEHEHUE YYTYHOB MPAKTUYECKHUX 3a/1a4

Htoro: 8

6 ®oHI OLIEHOYHBIX CPEACTB sl MPOBEACHUS IPOMEKYTOYHOM aTTeCTAlUU

[TpomesxyTouHas aTTecTanus N0 AUCHUIUINHE TPOBOIUTCS B (hopMe 3aueTa.
Ilepedyens BOIPOCOB ISl MOArOTOBKH K 3a4eTy npuBeacH B [Ipuoxenun A.

Tabmuua 6.1 — Dransl hopMHUPOBAHUS KOMIIETEHIIUN

Kon xoMriereHmm, coaepxanue
KOMIIETEHIINHU

JucuuniuHel (MOIyJIN) PU U3YYEHUU KOTOPBIX POpMUpPYETCs
JTAaHHAs] KOMITETCHIIHS

CHOCOOHOCTBIO U TOTOBHOCTHIO
TEOPETHUYECKU OOOCHOBBIBAThH 1
ONTUMHU3HPOBATh
TEXHOJIOTUIECCKHE IMPOIIECCHI
MOJTyYEHHUS TIePCTIEKTUBHBIX
MaTEepHUaJIOB U ITPOU3BOJICTBO U3
HUX HOBBIX U3/IENUN C YIETOM
MMOCIEICTBUI IS OOIIECTBA,
sKoHOMHUKH 1 dkosoruu (OTTK-1)

Mertoponorus Hay4HbIX UCCIEeI0OBaHUMN IPU MOATOTOBKE
muccepraiui; OCHOBBI HAYYHBIX HCCIIEIOBAHUHN, OPTaHU3AINS U
IUTAHUPOBAHME HKCIIEPUMEHTA; MeTalIoBeleHHe U TepMUYecKast
00paboTKa METAJUIOB U CIUIABOB; DJIEKTPOPU3INUECKHE METOIbI
HaHEeCEHUs MOKPBITHIL; Teopus u TEXHOIOIUs HOBBIX MaTepHasoB;
IToaroroBka K cade U ¢Aada roCy1apCTBEHHOTO K3aMEHa,
Hayuno-uccnenoBarenbckas npaktuka; Hayuno-
HCCIIeIOBATENBCKAS IEATEIIbHOCTh U MTOATOTOBKA HAyYHO-
KBaJIM(HUKAIIMOHHON paboThl (JUccepTallii) Ha COMCKaHNe
YYEHOM CTETeHU KaHIuaaTa HayK; [IpecTaBienne HayqHOTO
JI0KJ1a/1a 00 OCHOBHBIX pe3yJibTaTax MOATrOTOBIEHHON Hay4HO-
KBaJIM(UKAIIMOHHOM paboThl (IUCCepTaLUN)

CHOCOOHOCTBIO M T'OTOBHOCTBIO

O9KOHOMHYCCKHU OLCHHUBATH
MMPOU3BOJACTBCHHBIC u
HCIIPOMU3BOJACTBCHHBIC 3aTpaThl

Ha CO3/IaHHE HOBBIX MaTEepHaOB
U U3JIeNHUM, MPOBOAUTH paboTy
M0 CHIDKEHHIO UX CTOUMOCTH H
noBbItreHuio kagecta (OITK-3)

Metoponorus Hay4HbIX HCCeI0BaHUN TPU MOATOTOBKE
mrccepraiui; OCHOBBI HAYYHBIX HCCIIEIOBAHNHN, OpTraHU3aIUs U
IUTAHUPOBAHKE HKCIIEPUMEHTA; MeTaloBeleHne U TepMUYecKast
00paboTKa METAJIOB U CIUIABOB; DJIEKTPOPHU3NUECKIE METO/IbI
HaHEeCEHUs MOKPBITHIL; Teopus u TEXHOIOIUs HOBBIX MaTepHasoB;
[ToxroroBka K caade U caada rocy1apcTBEHHOTO DK3aMeHa;
Hayuno-uccnenoBarenbckas JesITeIbHOCT U OATOTOBKA HAYYHO-
KBaJIM(PUKAIIMOHHOM paboThI (AMccepTalliK) HAa COUCKaHUE
yueHOH CTeleHH KaHauaaTa Hayk; [IpeacraBienue HayqyHOTO
JI0KJ1a/1a 00 OCHOBHBIX pe3yJIbTaTax IMOATOTOBICHHON HAYYHO-
KBaJIM(DUKAIIMOHHOM paboThI (AMCCepPTALINN)

CIIOCOOHOCTBIO U TOTOBHOCTBIO
HCIIOJIb30BaTh Ha MPAKTUKE
WHTETPUPOBAHHBIE 3HAHUS
€CTECTBEHHOHAYUHBIX, O0IIMX

Mertoponorus Hay4HbIX UCCIeIOBaHUN TIPU MOJATOTOBKE
AUCCEpTAlNH, OCHOBBEI Hay4YHBIX I/ICCHC}IOB&HHﬁ, opraHusanusa 1
IUTAHUPOBAHHE HKCIIEPUMEHTA; MeTalIoBeIeHne U TepMUYecKast
00paboTKa MeTaJI0B U ci1aBoB; CoBpeMeHHbIE METO/IbI




npogeccuoHaTbHO-
OPUCHTUPYIOIINX H CIEIHATbHBIX
JUCITUTUIH JJ1 TOHUMAaHUS
npo0IeM pa3BUTHS
MaTepHaOBEICHHS, yMEHUE
BBIJIBUTATh M PEATN30BbIBATH Ha
MPAKTUKE HOBBIE
BBICOKOA((DEKTUBHBIC
texnosioruu (OITK-5)

MCCIIEIOBAHMSI COCTaBa, CTPYKTYPBI U CBOMCTB MaTEpUAIIOB,;
CrenriaBsl METANIOBEACHUS; DIEKTPOPU3NIECKNUE METOIBI
HaHECEHUs MOKPBITHIA; TeopHs u TEXHOIOTHs HOBBIX MaT€pPHaJIOB;
ITonroroBka K caaue U caaya rocyJapcTBEHHOI'O 3K3aMEHa;
Hayuno-uccnenoBarenbckast JesITEIbHOCT U IOJArOTOBKA HAYYHO-
KBaTM(UKAITMOHHON pabOTHI (IMCccepTaIui) Ha COUCKaHUE
Y4EHOU CTENeHU Kanauaara Hayk; [Ipencrasienue HaydHOro
JI0KJ1a/1a 00 OCHOBHBIX pe3yJIbTaTax MOATOTOBIEHHON HAy4HO-
KBaJIM(UKAIIMOHHON paboThI (JriccepTaIiim)

CIOCOOHOCTBIO U TOTOBHOCTBIO
BBITTOJIHSATH PACUCTHO-
TEOPETHIECKHE
IKCIIEPUMEHTAIbHBIE
UCCIIEIOBaHMS B KAYECTBE
BEJYIIEr0 UCTIOTHUTEIISI C
NPUMEHEHHEM KOMITBIOTEPHBIX
texnosioruii (OITK-6)

Mertoponorus Haykd U 00pa3oBaTebHON e TEITLHOCTH,
MeTooorrst Hay4YHbIX UCCIIEIOBAHUMN TPU MIOATOTOBKE
muccepraiui; OCHOBBI HAYYHBIX HCCIICIOBAHUHN, OpTraHU3aIUs U
IUTAHUPOBAHHE HKCIIEPUMEHTA; MeTalIoBeIeHHE U TepPMUYECKast
00paboTKa METAJIIOB U CIUIABOB; DJIEKTPO(YUZNICCKHE METOIbI
HaHECEHUs MOKPBITHIA; TeopHs u TEXHOIOTUs HOBBIX MaT€pPHAJIOB;
[ToxroroBka K caaue U caada rocy1apcTBEHHOTO YK3aMEHa;
Hayuno-uccnenoBarenbekast JesiTeIbHOCTD U TIOATOTOBKA HAYYHO-
KBaTM(UKAITMOHHOW pabOTHI (IMccepTaIuy) Ha COUCKaHUe
yUEHOH CTeTeHH KaHuaTa Hayk; [IpeacraBienue HayqHOTO
JIOKJIa/1a 00 OCHOBHBIX pe3yJIbTaTax IMOATOTOBICHHON HAy4HO-
KBaJTM(UKAIIMOHHON paboThI (JiccepTaIlim)

CIIOCOOHOCTHIO U TOTOBHOCTBIO
pa3pabaTsiBaTh
TEXHOJOTUICCKHUi nporiece,
TEXHOJOTUYECKYFO OCHACTKY,
pabouyio JOKYMEHTAIHIO,
MapLIPyTHBIE U OIEPalMOHHBIC
TEXHOJOTMYECKUE KapThl IS
HU3roTOBJICHHUS HOBBIX PI3IIGJH/II>1
U3 TIEPCIEKTUBHBIX MaTEPUAIIOB
(OIIK-11)

MertannoBeneHue 1 TepMuueckast 00paboTka METaIOB U
CIIaBOB; DIIEKTPOPUZNIECKHAE METO/IbI HAHECEHUS TIOKPBITHIA;
Teopus u TexHOJIOTUS HOBBIX MaTepuaios; [loAroToBka k ciaye u
c/laya roCyJapCTBEHHOTO 9Kk3aMeHa; HayuHo-uccienoBarenbekas
JEeSTeNIbHOCTD U MOATOTOBKA HAyUYHO-KBATH(PUKAIMOHHON pabOThI
(mMccepranun) Ha COMCKAaHUE YYCHOW CTEIICHU KaHAU1aTa HayK;
[IpencraBieHre Hay4YHOTO J0KJIa/1a 00 OCHOBHBIX pe3yJibTaTax
[IOArOTOBJIEHHON Hay4YHO-KBaJIM(UKAIIMOHHOW paboThl
(muccepranun)

CITOCOOHOCTBHIO U TOTOBHOCTBIO
y4acTBOBATh B MPOBEICHUN
TEXHOJOTHYECKHUX
9KCIIEPUMEHTOB, OCYIIIECTBIISATh
TEXHOJIOTUYECKUH KOHTPOJIb TIPH
MPOM3BOJICTBE MAaTEPHAIIOB U
uznenuii (OITK-12)

OCHOBBI HAy4YHBIX UCCIIEIOBAaHHM, OpraHU3aIMsl U TNIAHUPOBaHKE
JKCIepUMEHTa; MeTallsloBeICHIE U TepMUUecKas o0paboTka
METAJUIOB M cIU1aBoB; COBpEMEHHbIE METObI HCCIIeI0OBAHUS
COCTaBa, CTPYKTYpPHI U CBOMCTB MaTepHraioB; CrienriiaBbl
METaJUIOBEIeHUS; DIEeKTPO(PU3NIECKHE METO/IbI HAHECEHUS
MTOKPBITHI; Teopus 1 TEXHOJIOTHsI HOBBIX MATEPUAJIOB;
ITonroToBka K caaye U caada rocy/1JapcTBEHHOTO 9K3aMEHa;
HayuHno-uccnenoBarenbckas 1€4T€IbHOCTh U OJrOTOBKA HAYYHO-
KBaTU(DUKAITMOHHOM paboTHI (AMCccepTaliK) Ha COUCKaHUE
Y4EHOH CTeNeHn KaHauaara Hayk; [IpeacraBienue HayqYHOro
JI0KJ1a/1a 00 OCHOBHBIX pe3yJibTaTax MOATrOTOBIEHHON Hay4HO-
KBaJIM(UKAIIMOHHOM paboTh! (IUCCEpTALINN)

UCIOJIb30BaTh U Pa3BUBATh
0a30BbIE 3HAHUS TEOPETHUECKHUX
U TMIPUKJIATHBIX HAYK B
npodeCCHOHATBHON
JeSITeIbHOCTH MIPU aHATTU3e U
MOJIEITUPOBAHIH, TEOPETUICCKOM
U 3KCTIEPUMEHTAIEHOM
UCCIIIOBAaHIH MaTEPHATIOB U
nporieccoB(I1K-3)

Wnoctpannsiii s361K; [IpodeccronanbHblii HHOCTPAaHHBIH SI3BIK;
OCHOBBI HAYYHBIX HCCIEAOBAaHUI U OpraHU3alNsl U INIAHUPOBAHUE
JKCHepUMeHTa; MeTtanioBejeHne U TepMuyeckas oopaboTka
METAJJIOB U cI1aBoB; [IoaroToBka k cnaye u caada
roCyapCTBEHHOI0 3K3ameHa; HaydHo-ucciienoBarenbckas
npakTuka; Hay4uHo-ucciaenoBarenbckas AesITENbHOCTD U
MOJIrOTOBKA HAyYHO-KBATU(DPUKALMOHHON paboThI (AMCCEpTALIN)
Ha COMCKaHHE YYEHOW CTENEeHH KaHauaara Hayk; [IpencraBinenue
HAYYHOT'0 JIOKJIaJa 00 OCHOBHBIX Pe3yJIbTaTax MOJArOTOBICHHOM




HAyYHO-KBATH(PUKALMOHHOMN paboThI (AUCCEpTAIIH)

CIIOCOOHOCTH UCIOIb30BATh
COBpPEMEHHBIC MTPEICTABICHUS
HayK O MaTepuaiax Ipu aHaIHu3e
BIIUSTHUSI MEKPO U HAHO
MaciiTaba Ha MEXaHUYECKHeE,
dusnuecKre, MOBEPXHOCTHBIC U
JIpyrue CBOMCTBA MaTepHAaJIOB,
B3aWMO/JICHCTBUSI MAaTEPUAJIOB C
okpyskaromieit cpenoit (ITK-6)

MeramnoBeneHue u TepMudecKas 00padboTKa METaJJIOB U
criaBoB; [loAroToBKa K caue u caada rocy1apcTBEHHOTO
sk3ameHa; HayuHo-uccnenoBarenbckas npaktuka; HayuHo-
HCCIIeI0OBATENBCKAs IEATEIIbHOCTD U MOATOTOBKA HAyYHO-
KBaTM(UKAITMOHHON pabOTHI (IMCccepTaIii) Ha COUCKaHUE
Y4EHOU CTENeHU Kanauaara Hayk; [Ipencrasienue HaydHOro
JO0KJIaJja 00 OCHOBHBIX pe3ysibTaTax MOArOTOBIEHHOM HAy4HO-
KBaJIM(UKAIIMOHHON paboTHI (JrccepTaIim)

TOTOBHOCTBIO K
CaMOCTOSITEILHOMY 00YYEHHIO
HOBBIM METOJIaM MCCIIEIOBAHHUS, K
M3MEHECHHUIO HAYYHOT0, HayYHO-
e TarOTHYECKOT0 U
HPOU3BOJICTBEHHOTO MPOMHIIS
cBoel mpodeccuoHaTbHON
nesrenpHocTH (ITK-7)

NHocTpanHslii A3bIK; [IcHX0JIOrUsS U IIEAaroruKa;
MertanoBeieHue U TepMuueckasi 00paboTka METaIoB U
craBoB; COBpeMEHHBIE METO/IbI UCCIIEIOBAHUS COCTABA,
CTPYKTYpbI U CBOMCTB MaTepuasioB; CrielriaBbl METaJUIOBECHHUS;
[ToxroroBka K caaye U caaya rocy1apcTBEHHOTO 9K3aMEHa;
Hayuno-uccienoBarenbckas npaktuka; Hayuno-
MCCIIEIOBATENBCKAS IEATEIILHOCTD U MMOATOTOBKA HAyYHO-
KBaTM(UKAITMOHHOW pabOTHI (IMccepTaIuy) Ha COUCKaHUE
yUeHOH CTeNeHH KaHauaaTa Hayk; [IpeacraBienue HayqHOTO
J0KJIaJia 00 OCHOBHBIX pe3ysibTaTax MOArOTOBIEHHONW HAYyYHO-
KBaJIM(UKAIIMOHHON paboTHI (JriccepTaIiim)

CIIOCOOHOCTBIO UCIIONB30BATh
MIPUHIIAITE B METOIUKH
HCCIICIOBAHU M, UCTIBITAHUMN 1
JTMATHOCTHKY BEIICCTB U
MaTepuasoB, IPUMEHSTh
KOMIUTICKCHBIN TIOJIXO]] K
HCCJIETIOBAaHUIO MaTEPHAIIOB U
TEXHOJIOTUH UX 00pabOTKH U
Mo u(UKaIH, BKIIIOYas
CTaHIapPTHBIC U
cepTu(UKAIIMOHHBIE UCTTBITAHUS
MaTepUaJIOB, U3JETUN U
nporecco (ITK-8)

OCHOBBI Hay4YHBIX UCCIIEIOBAaHHM, OpraHU3aIMsl U INIAHUPOBaHKE
JKCIepUMeHTa; MeTaioBeieHne U TepMudeckast oopadboTka
METaJUIOB U CIU1aBoB; COBpEeMEHHbIE METO/Ibl MCCIIEI0BaHUS
COCTaBa, CTPYKTYpHhI U CBOMCTB MaTtepuaioB; CrienryiaBbl
MeTaJUIOBeIeHUs; DIIeKTPO(PU3NIECKUE METO/Ibl HAHECEHUS
NOKpbITHI; Teopust M TEXHOJIOTUSI HOBBIX MaTEPUAIIOB;
ITonroToBka K caaye U caaya rocyJ1JapcTBEHHOI'O 3K3aMEHa;
[Temarormyeckas npakrtuka; Haydno-uccinenoBarenbckas
npakTuka; HayuHo-uccienoBarenbckas qesiTeIbHOCTD U
MO/ATOTOBKA Hay4YHO-KBATM(PUKAMOHHOMN paboThI (ArccepTaLiM)
Ha COMCKaHMe YYEHOH CTeNeHM KaHauaaTa Hayk; [IpencraBnenue
Hay4HOTO JI0KJ1a/1a 00 OCHOBHBIX pe3yJibTaTaxX MOJArOTOBICHHON
Hay4YHO-KBaIU(PUKALMOHHOM paboThI (AUCCepTALIH)

CHOCOOHOCTBIO K KPUTUYECKOMY
aHaJIM3y U OLIEHKE COBPEMEHHBIX
HAYYHBIX JOCTHKEHHIA,
TE€HEPUPOBAHMIO HOBBIX UIEH IIPH
PEIIECHUH UCCIIE0BATEILCKUX U
NPaKTUYECKUX 3a/1a4, B TOM
YUCJIC B MCKAUCIHUILITMHAPHBIX
obmactax (YK-1)

Uctopus u punocodust Hayku; MeToq0m0THs HAYKH U
00pa3oBaTeNbHON AEATEIBHOCTH; METOM0JIOTHST HAyIHBIX
WCCIIeIOBaHM MPU MOATOTOBKE AMccepTany; MeTannoBeieHne u
TepMudecKas 00padoTKa MeTauIoB U CIjiaBoB; [loroToBka K
cllave u cliavya rocyJapCTBEHHOTO dk3aMmeHa; HayuHo-
HcclenoBaTenscKas npakTuka; Haydano-uccnenoBarenbekas
NeSITeNIbHOCTh U MOATOTOBKA HAyYHO-KBATU(PUKALMOHHON pabOThI
(muccepTanun) Ha COMCKAaHUE YYCHON CTENICHH KaHIuaTa HayK;
[IpencraBnenne HAyIHOTO JTOKJIaa 00 OCHOBHBIX pPe3yiIbTaTax
MOATOTOBJICHHON Hay4YHO-KBaJM(DUKAIIMOHHOW paboThI
(tuccepTanun)




6.2 Onucanue nokasareJieil 1 KpUTepHeB OLCHNBAHUS KOMIIETEHIMI HA Pa3JIMYHBIX
JTanax ux (popMHpPOBAHUS, ONMMCAHUE HIKAJ OLIEHHBAHUS
Tabnuua 6.2 — [loka3aTenu U KPUTEPHH OTIPEIEICHUS YPOBHS C(OPMHUPOBAHHOCTH KOMITETCHIIUN
("4acTeld KOMITIETCHITHH)

Ne | Kon YpoBHU CHOPMUPOBAHHOCTH KOMITETCHITH
Ne  |kommeren- IToporosslii [IponBunyTHIN Bricoknii
o\ | (uu (YIOBJIETBOPUTEIIHHBIN) (xopor0) (oTnHr4HO)
(wnu ee
YaCTH)
1 |OIIK-1 3HAaTh: MPOLIECCHI 3HaTh: MPOLIECCHI 3HAaTh: POLIECCHI MTOJIyYEHHUS
MOJTy4eHUs MOJIy4YEHHUS MEPCTIEKTUBHBIX | IEPCIEKTUBHBIX MaTEpUAJIOB
MEePCIEKTUBHBIX MaTepuaioB U Y TIPOU3BOJCTBO U3 HUX
MaTepuasoB MIPOU3BOJICTBO U3 HUX HOBBIX M3JENIUI C YIETOM
YMeTh: 000CHOBBIBATH U | HOBBIX M3JICIUI MTOCJCACTBHI 1JIsI OOIIECTBa,
ONTUMU3UPOBATH YMeTh: 000CHOBBIBATH U SKOHOMHUKH U IKOJIOTHH
TEXHOJIOTHYECKHUE ONTUMU3UPOBATH YMeTh: 000CHOBHIBATh H
MPOLIECCHI MOyUYEHUsI | TEXHOJIOTHYECKUE ONTUMH3UPOBATH
MEePCIEKTUBHBIX MPOIIECCHI TTOTYYCHUS TEXHOJIOTHYECKHUE TTPOLIECCHI
MaTepuasoB MEePCIIEKTUBHBIX MOJTyYEHHUS IEPCTIEKTUBHBIX
Bnaners: 3HaHUAMH MaTepuaioB U MaTepHaJiOB U MPOU3BOJICTBO
MO3BOJISTFOIIUMU MIPOU3BOJICTBO U3 HUX U3 HUX HOBBIX U3JIEIUN C
000CHOBBIBATH U HOBBIX U3JICIIUIA Y4ETOM IOCJIEeICTBHUI st
ONTUMU3UPOBATH Brnagets: 3HaHusIMU o011ecTBa, 5KOHOMUKH U
TEXHOJIOTHYECKHUE TTO3BOJIIOIIIMMHU 9KOJIOTUHU
MPOLIECCHI MOyuYeHUs: | 00OCHOBBHIBATH U Brnagerts: 3HaHUSMEI
MEePCIEKTUBHBIX ONTUMU3UPOBATH MTO3BOJISTIOIIIMMH
MaTepuasoB TEXHOJIOTHYECKHE 000CHOBBIBAThH U
MPOIIECCHI TTOTYYCHUS ONTUMHU3HPOBATH
MEePCIEKTUBHBIX TEXHOJIOTMYECKUE TTPOLIECCHI
MaTepuaioB U MOJTYYEHUS TIEPCIEKTUBHBIX
MIPOU3BOJICTBO U3 HUX MaTepHuasoB U MPOU3BOJICTBO
HOBBIX M3JICIUN W3 HUX HOBBIX U3/IETUH C
Y4E€TOM MOCIEACTBUM st
00I111eCTBA, DKOHOMHUKH U
9KOJIOTUHU
2 OIIK-3 3HaTh: CIIOCOOHI, 3HaTh: CIOCOOEI, 3HaTh: CIOCOOHI,

MMO3BOJISIONINE
3KOHOMHYCCKHU
OILICHUBATh
HpOI/ISBO)ICTBeHHI)IG n
HEMPOU3BOJCTBEHHBIE
3aTpaThl HA CO3aHUE
HOBBIX MaTe€pHUajoB U
15631 (01107

YMeTb: NpUMEHSTh
CHOCOOBIL,
IMO3BOJISIONINE
3KOHOMHNYCCKHN
OIICHUBATh
HpOI/ISBO)]CTBeHHI)Ie nu
HeHPOI/ISBOJICTBeHHI)Ie

MIO3BOJISIOIINE
9KOHOMHYECKHU OIICHUBAThH
MIPOU3BOJICTBEHHBIE U
HEIPOU3BOJICTBEHHBIC
3aTpaThl Ha CO3/IaHUE
HOBBIX MaTepPUAIIOB U
W31, TPOBOJNTH
paboTy 1O CHIKEHHIO UX
CTOUMOCTH

YMeThb: NpUMEHTh
CII0COOBI, TO3BOJISIONINE
9KOHOMHYECKH OIICHUBAThH
MIPOU3BOJICTBEHHBIC U
HEIPOU3BOJICTBEHHBIC
3aTpaThl Ha CO3JIaHUE

MIO3BOJIAIOLINE
SKOHOMMHNYECCKH OLICHHUBATH
MIPOU3BOJCTBEHHBIE U
HCIIPONU3BOACTBCHHBIC
3aTpaThl Ha CO3JaHUE HOBBIX
MAaTEepHAJIOB U U3JIEIN,
MPOBOAMTH PaboTy MO
CHM>XXCHUIO UX CTOUMOCTHU U
MOBBILLICHUIO KAYECTBA
YMeTh: NPUMEHSATH CIOCOOBI,
[IO3BOJIAIOLINE
SKOHOMMHNYECKHU OIICHHUBATH
MIPOU3BOJACTBEHHBIE U
HCIIPONU3BOACTBCHHBIC
3aTpaThl HA CO3JJaHHE HOBBIX




3aTpaThl HA CO3AaHUe
HOBBIX MaTE€pPUAJIOB U
151631 (S0 05051

Bnagerts: cmocodamu,
MMO3BOISIOLIMMH
YKOHOMHYECKU
OlLICHUBATh
MIPOU3BOJICTBEHHBIE 1
HEIMPOU3BOJICTBEHHBIE
3aTpaThl HA CO3/IaHHE
HOBBIX MaTE€pPUAJIOB U
U3Ienni

HOBBIX MaTCpraJIOB U
U3JEIUH, TPOBOAUTH
paboTy MO CHIKEHUIO UX
CTOMMOCTH

Brnaners: cnocobamu,
TO3BOJISIOIIMMHI
OKOHOMHNYCCKHU OILICHUBATH
IIPOU3BOJICTBEHHBIC U
HCTIPOMU3BOJACTBCHHBIC
3aTpaThl Ha CO3/ITaHUE
HOBBIX MaTCpraIoB U
W3JICIUH, TTPOBOUTH
paboTy MO0 CHIKEHUIO UX
CTOMMOCTH

MAaTEepUAJIOB U U3JIEIIN,
MIPOBOJIUTH PabOTy 1O
CHIDKCHUIO UX CTOUMOCTH U
MTOBBIIICHHUIO KaUeCTBA
Bnanets: ciocobamu,
MTO3BOJISIOIINMU
SKOHOMHUYECKH OIICHUBATh
MIPOM3BOJICTBEHHBIE U
HEMPOU3BOJICTBEHHBIE
3aTpaThl HA CO3/IaHKE HOBBIX
MAaTEepUAJIOB U U3JICIIU,
MIPOBOJIUTH PabOTy 1O
CHIDKCHUIO UX CTOUMOCTH B
MTOBBIIICHHUIO KAYECTBA

OIIK-5 3HaTh: MPOOIEMBI 3HaTh: CBEJICHUS O 3HaTh: CPOPMHUPOBAHHBIC
pa3BUTHUSA npoOiemMax pa3BUTHS CHCTEMaTHYECKHE CBEJCHHUS
MaTepuaIOBEICHUS COBPEMEHHOTO 0 mpobJIeMax pa3BUTHUS
YMerTs: MaTeprualoBEICHUS COBPEMEHHOTO
UCIIONIb30BaTh HA VYMerTs: MaTepHaIOBEICHHS
HpaKTHKE HCIOJIb30BATh HA MIPAKTUKE | YMETh:

MHTETPUPOBAHHBIC WHTETPUPOBAHHBIC 3HAHHUS | UCTIOJIB30BATh HA MPAKTUKE
3HAHHUS €CTECTBEHHOHAYYHBIX U UHTErPUPOBAHHbIC 3HAHUS
€CTeCTBEHHOHAYYHBIX | OOIMIMX MPO(ECCHOHAIBHO- |ECTECTBEHHOHAYYHBIX,
JMCLUILUINH IS OPHEHTHPYIOIINX 001X npodeccuoHaIbHO-
NOHUMAaHHS MPOOJIEM | AUCIUTUIAH IS OPUECHTUPYIOUINX H
pa3BUTHUSA MIOHUMAaHUS PoOIeM CIeUATbHBIX TUCIUTUINH
MaTepHaIOBEICHHS pa3BUTHS JUTS TIOHUMAaHHUsI TPOo0OIIeM
Brnaners: HaBBIKaMu MaTeprualoBEICHUS Pa3BHUTHUS MaTePHATIOBEICHHS
BBIJIBUKCHUST HOBBIX Brnaners: HaBbIKaMH Brnaners: HaBbIKaMH
TEXHOJIOTUI B 00J1aCTH | BBIJIBUKEHHUSI HOBBIX BBIJIBUKECHUS U peatu3aliu
MaTepHaIOBEICHHS BBICOK03()(PEeKTUBHBIX Ha MMPaKTHKE HOBBIX
TEXHOJIOTHH B 001acTH BBICOK03()(pEeKTUBHBIX
MaTepUATIOBEICHHSI TEXHOJIOTUH B 00J1acTH
MaTepHaJIOBEICHUSI
OIIK-6 3HaTh: MpaBUIIa 3HaTh: npaBuiIa 3HaTh: MpaBuia MPOBEICHUS

MIPOBEICHUS PACUETHO-
TEOPETHUYECKUX U
AKCIIEPUMEHTAIIbHBIX
HCCJICIOBAaHUM B
00JacTH yIpOYHEHHUS
JeTajei

YMeTh: BBINOIHATD
pacyeTHo-
TEOPETHUECKUE U
AKCTIEPUMEHTAIbHBIC
HCCJICTIOBAaHUS B
KauecTBE BEIYIIETO
HCITOJTHUTEIIS

Braners: HaBEIKAMH
BBITIOJIHEHUS PACUETHO-
TEOPETHUECKUX H
AKCTIIEPUMEHTAITBHBIX

MPOBEICHUS PACYETHO-
TeopeTI/ILIeCKI/IX nu
AKCIIEPUMEHTATbHBIX
HCCICIOBAHUM B 001aCTH
YOPOYHEHUS U
BOCCTAHOBJICHUS AeTale
YMmeTh: npodeccroHaIbHO
BBIITOJIHATH pacquHo-
TEOPETUYECKHE U
3KCHepI/IMeHTaHLHBIe
HCCIICIOBAHUS B KAYECTBE
BEYIIETO UCTIOTHUTEIIS
Bnaners: HaBBIKAMH
npodeccnoHanTbHOTO
BBITIOJTHEHUS PaCYETHO-
TeopeTI/IquKI/IX nu
3KCHepI/IMeHTaHLHBIX

pacueTHO-TEOPETUIECKHUX U
AKCIIEPUMEHTAITLHBIX
UCCIIeIOBaHM B 00J1acTH
YOPOYHCHHUS U
BOCCTAHOBJICHHUSI JIeTalIel ¢
MIPUMCHEHHEM
KOMITBIOTEPHBIX TEXHOJOTUI
YMmers: npodeccuoHaaIbHO
BBITIOJHSATH PacyeTHO-
TEOPETUICCKHE U
AKCIIEPUMEHTAIbHBIC
WCCJICJIOBAHMS B KAUeCTBE
BEYIIETO UCTIOTHUTEIS C
MIPUMECHEHHEM
KOMITBIOTEPHBIX TEXHOJIOTUH
Bnaners: HaBBIKaMu
PoeCCHOHAIIBHOTO




HCCIIEIOBAHU I
MOKPBITHI

HCCIIEA0BAHUN TIOKPBITUN

BBITIOJIHEHUS] PACUETHO-
TEOPETHUECKHUX U
AKCIIEPUMEHTAIIbHBIX
HCCIICIOBAHUM TTOKPBITUH C
MIPUMEHEHUEM
KOMIThIOTEPHBIX TEXHOJIOTHUI

OIIK-11 3HaTh: CIOCOOHI, 3HaTh: CIOCOOBI, 3HAaTh: CIIOCOOHI,
HO3BOJISIOIINE MI03BOJISIOIINE MO3BOJISIOIINE
pa3palaTbiBaTh pa3pabaTbIBaTh paspabartbIBaTh
TEXHOJIOTUYECKUI TEXHOJIOTUYECKUH MPOLIECC, | TEXHOJIOTMUECKUIl Ipolecc,
nporecc u TEXHOJIOTUYECKYIO TEXHOJIOTUYECKYIO OCHACTKY,
OlepalOHHbIE OCHACTKY, OIIEpallMOHHbIE | pabouylo JOKYMEHTALHIO,
TEXHOJIOTUYECKUE TEXHOJIOTUYECKUE KapThl | MapUIPyTHBIC U
KapThl JUIs JUI U3TOTOBJICHUS HOBBIX | ONE€PALIMOHHBIE
U3TOTOBIICHHUS HOBBIX | M3ACTHHA U3 TEXHOJIOTUYECKUE KapThI IS
u3JeNnni NePCHEKTUBHBIX U3IOTOBJICHUS HOBBIX
YMeTb: pa3pabaTbiBaTh | MaTepHalioB U3JIENTUI U3 TEePCIIEKTUBHBIX
TEXHOJIOTUYECKUI VYMers: pa3pabarbiBaTh MaTepHuaoB
porecc u TEXHOJIOIMYECKU IpoLecc, | YMeTh: pa3padaThiBaTh
TEXHOJIOTUYECKUE TEXHOJIOTUYECKYIO TEXHOJIOTUYECKUH Tpoliecc,
KapThl JUIs OCHACTKY, TEXHOJIOTUYECKYIO OCHACTKY,
U3rOTOBJICHUS HOBBIX | TEXHOJOIMUYECKHE KapThl | pabouylo JOKYMEHTAIHIO,
U3JeNi JUISL U3TOTOBIICHHUS HOBBIX | MapUIPyTHBIC U
Brnanets: ciocobamu, | u3aenuii u3 olepalroHHbIE
MO3BOJISIOIINMHI MEPCIEKTUBHBIX TEXHOJIOTUIECKNE KapThI JJIs
pa3pabarbIBaTh MaTepHaoB M3TOTOBJICHUS HOBBIX
TEXHOJIOTMYECKUI Bnagerts: ciocobamu, W3J1eJIUI U3 TIEPCIIEKTUBHBIX
nporecc u MIO3BOJISIOIINMU MaTepHuaoB
TEXHOJIOTUYECKHE pa3pabarsiBaTh Brnanerts: ciocobamu,

KapThl JUIs TEXHOJIOTUYECKUH MPOLIECC, | TO3BOJISAIOIINUMHI
W3TOTOBJICHHSI HOBBIX | TEXHOJIOTHUYECKYIO paspabaTbIBaTh
u3JeNnui OCHACTKY TE€XHOJIOTHMUECKHUE | TEXHOJIOIMYECKH mporiecc,
KapThl JUTSI U3TOTOBJICHUSI | TEXHOJIOTHYECKYIO OCHACTKY,
HOBBIX U3JeNUi U3 pabouyro TOKYMEHTAIIHUIO,
MEPCIEKTUBHBIX MapuIpyTHbIE U
MaTepHaioB OTIepaIOHHEIE
TEXHOJIOTUYECKHE KapThl JJIs
M3TOTOBIICHHS HOBBIX
U3JeNUi U3 epCIIeKTUBHBIX
MaTepHaJIOB
OIIK-12 3HaTh: CBEJICHUS O 3HaTh: CBEJIEHUS O 3Hatb: chopMHpOBaHHBIE

TE€XHOJIOTMYECKOM
KOHTpOJIE MIPH
IIPOU3BOJICTBE
MaTepuasoB

YMeTb: IPOBOAUTH
TE€XHOJOTHYECKHE
HKCIIEPUMEHTHI
Bianers: HaBbIKaMu
IIPOBEACHUS
TEXHOJOTHYECKHUX
SKCIIEPUMEHTOB B

TEXHOJIOTMYECKOM
KOHTpOJIE NPU
IIPOU3BOJICTBE MaTEPUAJIOB
U U3J1eIui

YMeTb: IpOBOIUTH
TE€XHOJIOTMYECKHE
9KCIIEPUMEHTHI U
OCYIIECTBIISTh
TEXHOJIOTMYECKHUI
KOHTPOJIb NPH
IIPOU3BOJICTBE MaTEpUaJIOB

CUCTEMAaTUYECKHUE CBEACHUSA
0 TEXHOJIOTUYECKOM
KOHTpOJIE IIPU IIPOU3BOJICTBE
MAaTepHAJIOB U U3JICIIHI
YMeTb: IPOBOAUTH
TEXHOJIOTMYECKUE
JKCIIEPUMEHTHI U
OCYILECTBIIATh
TEXHOJIOTMYECKUN KOHTPOJIIb
IIPU IPOU3BOJICTBE
MaTEpPHAIOB U U3JICJIHI




obactu

Bnaners: HaBpIKaMu

Bnaners: Ha BRICOKOM

MaTepuaIoBeICHUS MIPOBEICHUS YpOBHE HaBBIKAMH
TEXHOJIOTHYECKHUX MIPOBEICHUS
9KCIIEPUMEHTOB, TEXHOJOTMYECKHUX
MPOBOIMMBIX B 00JIaCTH AKCIIEPUMEHTOB,
MaTepuaIoBeIeHUs MPOBOAMMBIX 00JIACTH B
MaTepUaIOBEICHHS
ITK-3 3HaTh: COBPEMEHHbIE 3HaTh: COBPEMEHHbIE 3HaTh: COBPEMEHHbIE
METO/Ibl TCOPETUYECKUX | METO/bl TCOPETUUECKUX U | METOJIbI TEOPETUUECKUX U
U IPUKJIAHBIX HAYK B | IPUKJIAIHBIX HAYK B MPUKJIAIHBIX HAYK B 00JIACTH
00J1aCTH TEXHOJIOTUU 00J1aCcTH TEXHOJIOTHH TEXHOJIOTUU MaTEpHAJIOB MIPU
MaTepuasoB Mpu MaTepUasIoB MPU aHallu3e, |aHaJu3€e U MOJCIUPOBAHUH,
aHaJIu3e u MOJICIMPOBAHUU U TEOPETHUUYECKOM U
TEOPETUUECKOM TEOPETUYECKOM AKCIIEPUMEHTAIEHOM
UCCIIEI0BAHUHT HCCIe0BAaHUU MaTEPUAIIOB | UCCIIEIOBAHUH MaTEpUATIOB U
MaTepuajoB Y TIPOLIECCOB. MIPOLIECCOB.
YMeTh: UCTIONIB30BaTh U | YMETh: UCIIOJIb30BATh U YMeTh: UCTIOJIB30BaTh U
pa3BUBaTh Oa30BBIC pa3BuUBaTh 0Aa30BbIe 3HAHUS |pa3BUBATh 0A30BbIC 3HAHUS
3HAHUS TEOPETUYECKUX |TEOPETHUECKUX U TEOPETHUYECKUX U
U TIPUKIJIAJHBIX HAYK B | IPUKJIAIHBIX HAYK B MIPUKJIAIHBIX HAYK B
npodecCHOHAILHON npodeccnoHaTBEHOM npoQeCCHOHAIBHON
JESITEIIbHOCTH TPU JeSTeNIbHOCTH NP aHATU3e, | 1eATEIbHOCTH MPU aHAlIu3€e U
aHaJIu3e u MOJICIMPOBAHUU U MOJICIIUPOBAHUH,
TEOPETUUECKOM TEOPETUIECKOM TEOPETUYECKOM U
HCCIICIOBAaHUH HCCIIEAOBAaHUHU MAaTEPHAIIOB | HKCIIEPUMEHTAILHOM
MaTepuasoB Y TIPOIIECCOB. MCCJICTOBAaHUH MaTEePHATIOB U
Bnapnets: HaBbIKaMKU Bnanets: HaBbIKaMu MPOLIECCOB.
aHanu3a npu aHalM3a U MojienupoBanus |Bragers: HaBbIkaMu aHAIKM3a
TEOPETHUECKOM [IPU TEOPETUUYECKOM Y MOJICJIMPOBAHUS TIPU
HCCIIEI0BAHUHT WCCIEA0BAaHUU MAaTEPUAIIOB | TEOPETUUYECKOM U
MaTepHaoB Y TIPOIIECCOB AKCIIEPUMEHTAILHOM
HCCIIE0BAaHUN MaTEPHAIIOB U
MIPOIIECCOB
I1K-6 3HaTh: CIIOCOOEI, 3HaTh: CIOCOOHI, 3HaTh: CIIOCOOBI,

ITO3BOJISIOIIHE
HCITOJI30BaTh
COBpPEMEHHBIC
MPEACTABICHUS HAYK O
MaTtepuaiax mpu
aHaJn3€e BIIMSIHUSI
MHUKPO U HAHO
Maciraba Ha
MeXaHHYeCKIe CBOMCTBA
MaTepHuaioB

VYMeTh: UCITOJIL30BaTh
COBPEMEHHBIE
MIPEACTABICHUS HAYK O
Marepuanax npu
aHaJn3€e BIUSIHUSI
MHUKPO U HAHO
MaciiTada Ha
MeXaHNM4YeCKHe CBOMCTBA

MMO3BOJISTIOIIINE
HCIIOJIB30BATh
COBpEMEHHBIC
MIpe/ICTaBICHUS HAyK O
MaTepHaax Mpy aHaIu3e
BIUSIHUSL MUKPO U HAHO
MacimrTaba Ha
MEXaHHYECKHE,
¢buznueckue,
MMOBEPXHOCTHBIE CBOMCTBA
MaTepHajoB

YMeTh: HCTIOJIB30BaTh
COBpEMEHHBIC
MIpe/ICTaBICHUS HAYK O
MaTepHagax MpH aHaIn3e
BIUSHUS MUKPO U HAHO
MacimTada Ha
MEXaHUYECKHE,

MTO3BOJISIIOIINE UCTIOTH30BATh
COBPEMEHHBIE
MIPEACTABICHUS HAYK O
MaTepuaax mpH aHaan3e
BIIUSTHUSL MUKPO U HAHO
MaciiTaba Ha MEXaHHUECKHeE,
¢buznueckue,
MMOBEPXHOCTHBIE U IPYTHE
CBOICTBa MaTepHUaJIOB,
B3aUMOJICUCTBUS
MAaTEepHAJIOB C OKPY KAIOIIEH
cpenoi.

YMeTh: UCTOJIb30BAThH
COBpPEMEHHBIE
MIPEACTABICHUS HAYK O
MaTepuaax mpy aHaan3e
BIIUSTHUSL MHUKPO W HAHO
MacmTada Ha MEXaHUYECKHE,




MaTepHuaoB
Bnagets: cmocobamu,
MMO3BOISIOLIMMH
HCIOJIb30BATh
COBPEMEHHBIC
MIPEACTABICHUS HAYK O
Marepuaiax npu
aHaJIu3€e BIIMSHUS
MHUKpPO U HAHO
MaciiTada Ha
MEXaHHYECKHE CBOMCTBA
MaTepHuasoB

¢busnyeckue,
MMOBEPXHOCTHBIE CBOMCTBA
MaTepHaJIoB

Brnagerts: cioco6amu,
IIO3BOJIAHOIITUMU
HCIIOJIb30BATh
COBpPEMEHHEIE
MIpe/ICTaBICHUS HAyK O
MaTepHajiax npu aHaJIu3e
BIIUSIHUSL MUKPO U HAHO
MacmTaba Ha
MEXaHUYECKue,
¢busnyeckue,
MMOBEPXHOCTHBIE CBOMCTBA
MaTepHaJloB

dusnueckue,
MTOBEPXHOCTHBIC U JAPYTHE
CBOMCTBA MAaTEepUAJOB,
B3aUMOJICHCTBUS
MaTEepUAJIOB C OKPYKAIOIICH
cpenoil.

Bnanets: ciocobamu,
TO3BOJISIOIIMMH
UCII0JIb30BaTh COBPEMEHHbBIC
MIPEJICTaBICHHS HAYK O
MaTepuaax mpu aHajan3e
BJIUSTHUSL MUKPO U HAHO
Macirtada Ha MEXaHUYECKHE,
¢busuueckue,
MOBEPXHOCTHBIC U IPYTHE
CBOICTBa MaTepHaJIoB,

B3aNMOJICHCTBHSA
MAaTEPHAJIOB C OKPYIKAIOLIEH
cpeoi.

I1K-7 3HATL: OCHOBHBIE 3HaATh: HOBBIE METOJIBI 3HATBH: HOBBIE METOIEI
METOAbI UCCIICIOBAHHUS, |HCCIICIOBAHMS, HCCIICAOBAHUA,
UCIIOJIb3YEMBIE B HCIOJIb3yeMbIe B O0JIACTH | UCIIOJIb3yeMbIe B 00J1aCTH
obnactu MaTepuaIoOBeICHUS MaTepUaIOBEICHUS U
MaTepUaIOBEICHUS VYMeTh: caMOCTOSTEIIHFHO TEXHOJIOTHH MaTepHaIoB
YMeTh: caMOCTOSTEIBHO | 00y4aThCs HOBBIM METO/IaM | YMETh: CaMOCTOSITEIHHO
00y4aThCsi HOBBIM HCCIEI0BaHN, 00y4aTbCs HOBBIM METOJIaM
METO/IaM HCCIIEIOBAHUS, | UCTIONb3YEMbIM B 00JIaCTH | UCCIICIOBAHMS,
UCIIOJIb3YEMBIM B MaTepuaIoBeICHUS UCIOJIb3YEMBIM B 00J1aCTH
obnactu Brnaners: HaBBIKAMU MaTepUaIOBEICHUS U
MaTepuaioBeICHUS Hay4YHOTO W Hay4YHO- TEXHOJIOTMU MaTepHAJIOB
Brnaners: HaBEIKAMH negarorudeckoro nmpodwist | BrnageTs: HaBbIkaMu
HAYYHOTO MPOQUIIs B B CBOEH Hay4HOT0, HAy4HO-

CBOEH npogecCuoHaIbHON MeIaroru4eckoro u
npodeccuoHaNbHOM JeSITeIbHOCTH MIPOU3BOJCTBEHHOI'O
JIeSITeIbHOCTH npoduns B cBoei
poQeCCHOHAIBHON
JIeSITeIIbHOCTH
I1K-8 3HaTh: OCHOBHEIC 3HaTh: OCHOBHBIE 3HaTh: OCHOBHBIE MPUHIIUIIBI

METOINKHI
HCCIeIOBaHUN 1
HCITBLITAaHHI BEIIECTB
YMeTh: IpUMEHATH
KOMILJICKCHBIN MMOOX0M K
HCCJIeIOBaHUIO
MaTepHUalioB

BnaneTs: HaBRIKaMu
CTaHJIAPTHBIX U
cepTu(UKAITMOHHBIX
WCTIBITAHUI MaTepraioB

MIPUHIIUTIBI 1 METOJIUKHU
HCCIIEAOBaHUM U
HUCIBITAaHUN BEIIECTB U
MaTepHuaioB

YMeThb: NpUMEHATh
KOMILICKCHBIN ITOIXO0J K
HCCTIEIOBAHUIO MAaTEPHAIIOB
U uX MoauduKarmii
Bnaners: HaBbIKaMu
CTaHAAPTHBIX U
cepTHu(UKAIIMOHHBIX
WCIIBITAHUN MaTEepUaJIOB U
H3ICTAN

Y METOJIMKHU UCCIIEIOBAHHM,
WCIIBITAHUN U AUArHOCTUKH
BEIIIECTB U MaTE€PUAJIOB
YMeThb: NpUMEHSITh
KOMIUTIEKCHBIN MOX0]] K
MCCJIEI0BAHUIO MAaTEPHAJIOB
Y TEXHOJIOTUH UX 00paboTKH
1 Mo (UKAIH

Bnaners: Ha BRICOKOM
YPOBHE HaBbIKaMU
CTaHJAPTHBIX U
cepTU(UKAITMOHHBIX
WCTIBITAHUN MaTEpUAJIOB,
W3JEJUI U TPOIIECCOB




Tabnuua 6.3 — [NacmopT KOMIIIEKTa OLIEHOYHBIX CPEJICTB

N | Paznen (Tema) AMCIUTIIUHBI Kon Texnonorus OrneHo4HbBIC CpPE/ICTBA
1/ KOHTpoyp | popMupoBaHu | HauMeHOB| NeNe 3ananuii
Il yeMou i aHue
KOMITETEHI]
un (UM ee
YaCTH)
1 2 3 4 3 6
1 OIIK-1, | Jlexuuu Tectrl TecroBrle 3agaHus IO
I1K-3 TeMe
CTpoeHue METAIITNYECKUX CpPC C Bompocsr 1o pazgeny 1
MaTepUajoB cobecenoBaHus
[Ipaktnueckue | Otuer 0 | PaGorsl B MY-1
3aHATHS 113
2 OIIK-3, | Jexuuu Tectrl TecroBrle 3agaHus IO
[TK-6 TeMe
MeTaTn4ecKue CIiIaBbl CPC ¢ Bonpocst no paspeny 2
coOecenoBaHus
[Ipaktuueckue | Otuer o | PaGotsl B MVY-1
3aHATHS 113
3 OIIK-5, Jlexknuu Tecthl TectoBbIe 3aganHus IO
[K-7 TemMe
JnarpaMmMbl COCTOSHUSA CPC C Bompocs 1o pazneny 3
METAJITNYECKHUX CIUIABOB cobecenoBaHMs
[Ipaktuueckue | Otuer o | PaGoTsl B MVY-1
3aHATHS 113
4 OIIK-6, Jlexknuu Tecthl TecrtoBbIe 3agaHus IO
[Tnactryeckas nedopmarus u [K-8 TeMe
CPC C Bomnpocs! no pazneny 4
pEeKpHCTAIUIM3AIIHS METAJIOB U
CLUIABOR coOece0BaHUs
[Ipaktuyeckue | Otyer o | Pabotsl B MVY-1
3aHATHS 113
5 OIIK-11, | Jlekuuu Tectrl TectoBBIE 3agaHUs IO
I1K-3 TeMe
MexaHnnyeckue CBONCTBA CPC C Bomnpocs! no pazaeny 5
METAJIJIOB | CIIJIABOB cobecenoBaHMs
[Ipaktuyeckue | Otyer o | Pabotsl B MVY-1
3aHATHS 113
6 OIIK-12, | Jlekuuun Tectrl TecToBBIE 3agaHUs IO
I1K-8 TeMe
IKel1e30 1 eI CIUIABEL CPC C Bomnpocs! no pazaeny 6
coOece0BaHUA
[Ipaktuyeckue | Otuer o | Pabotsl B MVY-1
3aHSITUS 113
7 OIIK-1, Jlexknuu TecTnl TecToBbBIE 3aMaHUS 11O
[TK-7 TeMe
Cramn CPC C Bompocsr o pazgeny 7
cobecenoBaHUA
[Ipaktuueckue | Otuer o | PaGotsl B MVY-1
3aHATHUS 113




8 OIIK-3, | Jlekunu Tectbl TecroBble 3a7aHUs IO
Teopus ¥ TEXHOIOTHS IK-6 Teme
P . CPC C Bompocs o pasneny 8
TePMUYECKON 00pabOTKH
CTaJIed U CINIaBOB cobecepopanma
[Ipaktuyeckue | Otyer o | PaboTsl B MVY-1
3aHATHS 113
9 OIIK-5, | Jlexuuu Tectrl TectoBbIe 3agaHus IO
Teopust 1 TEXHOJIOTUS XUMUKO vK-1 Teme
P . CPC C Bompocs o pazneny 9
TePMUYECKON 00pabOTKH
CTaJiel U CILUIABOB cobecenoBanus
[Ipaktuyeckue | Otyer o | Pabotel B MVY-1
3aHATHS 113

6.3 TunoBble KOHTPOJIbHBbIE 3aJaHUS MJM MHbIE MAaTePUAJIbl, HE0OXOAUMbIE IJIs1 OLEeHKH
3HAHMA, YMEHHWiIl, HABBIKOB M (MJIH) ONBITA [1eATEJbHOCTH, XAPAKTEPU3YWUIIUX ITANbI
¢GopMupoBaHusi KOMIIETEeHIMIA B Ipollecce 0CBOEHUS 00pa30BaTEeILHON MPOrPaMMBbI

HpI/IMepI)I TUIIOBBIX KOHTpOJILHLIX 3aI[aHI/II>'I JJIA TCKYHICFO KOHTpOJI?I

[IpuMepsI TECTOBBIX 3aIaHUH MO JUCITUTIIMHE

1 Conepxanue yriaepoja B CTalH. ..
1) He 6onee 2,14 %
2) He meHee 2,14 %
3) He Ooee 21,4 %

2 C NOBBIIICHUEM COJIEPKaHUSI YTJIEpOIa B CTAJIH. ..

1) YBEIIUYMBAETCS €€ BPEMEHHOE CONPOTUBIICHUE U IIPEJEI TEKYYECTH
2) YMEHBIIIAETCS €€ CONPOTUBIICHUE U IIPEAEIT TEKYYECTH
3) HE U3MEHSAETCS €€ BpEMEHHOE COIPOTUBIICHUE U IIPEJE TEKY4ECTH

3 Hoquy B KOHCTPYKIHUAX aBTOMOOMJIEN KOBAHBIX M IITAMIIOBAHHBIX ,Z[eTaHeﬁ OOJIBIIMHCTBO?

1) KOBaHbBIC M IITAMIIOBAHHBIC JETAIM OTIWYAIOTCS Hanboliee OJaronpusaTHON CTPYKTYpOU MeTalla,
a, CJIEIOBATENbHO, U HAUITYUIIUMU MEXaHUYECKUMH CBOMCTBAMU U3TOTOBIIIEMBIX U3 HUX JeTaleu

2) KOBaHbIC U IITAMIIOBAHHBIC JIETATH OTIUYAIOTCS CAMBIMU JCIIEBBIMU

3) KOBaHbIE U IITAMIIOBaHHBIE JIETAJIH JIETYEe U3TOTOBUTH

4 B xakom CJIy4dac IMpUMCHSIOT JIMTHC JISA U3IrOTOBJICHUA I[eTaneﬁ?

1) IIPU U3TOTOBJIEHUH JIeTaell 0COOEHHO CII0KHOM (OpPMBI
2) IPY U3TOTOBJICHUH JeTalel Ky30Ba
3) NIPY U3TOTOBJICHUHU KOJIEC

5 Kakoit MaTcepHrall ABJIACTCA HCXOAHBIM AJId U3TrOTOBJICHHA ITIOKOBOK U [ITAaMIIOBOK?

1) METaJIONPOKAT
2) pacIiaBIeHHBIA METaJlI
3) METaJUTHYECKUI TOPOIIOK

6 Ha cBoiicTBa YYT'YHOB OKa3bIBACT BJIUAHUC. ..

1) ¢dbopMma rpadUTH3MPOBAHHOTO B HUX yTriepoja
2) coJiepKaHue yriiepojaa
3) OKpY’KaroIas cpea

7 Mexannueckyto o0padaThIBA€MOCTh METAJUIOB U CIUIaBOB OOBIYHO OLIEHUBAIOT. ..
1) [0 U3HOCY PEXYIIEH 4acTH MHCTPYMEHTA, BBIMOJHEHHOTO M3 ObicTpopexyiued cranu P18 umm
TBEpAOro TUTaHOKoOanbToBoro crasa T5K10



2) 10 U3HOCY PEXyLICH YaCTH HHCTPYMEHTA
3) 10 U3HOCY MHCTPYMEHTA, BBIIIOJIHEHHOTO CTAJIN

8 Kak MmoBbICUTh MEXaHUUECKUE U APYTUE XapaKTEPUCTUKH CTaJIed U YyryHOB?

1) BBECTH B UX COCTAB JICTUPYIOLIUE KOMIIOHEHTBI
2) BBIBECTHU U3 UX COCTaBa JICTUPYIOLNE KOMIIOHEHTHI
3) BBECTH B UX COCTaB JIF0ObI€ KOMIIOHEHTBI

9 Kak OIMPEACIIIIOTCA MEXaHNYCCKUEC XapaKTCPUCTUKHU METAJIJIOB U CIIaBOB?

1) HKCIEPUMEHTAIBHO Ha 00paslax MpH Pa3InYHbIX BUAX UX HATPYKEHHS
2) 9KCHEPUMEHTAIBHO HAa OJTHOM 00pas3lie IPU OJHOM BHUJI€ Harpy KEeHUs
3) HKCIEPUMEHTAIBHO Ha 00pa3Iax MpHu OJHOM BUJE HATPYKEHUS

10 CBapuBaeMOCTh OIpEEIIseT CIIOCOOHOCTh METAJUIOB M CILUIABOB. ..

1) II0JIy4aTh NPU ONTHUMAJIBHOW TEXHOJIOTUU IPOYHBIA M M3HOCOCTOWMKHI IIOB MJIM HAIUIABJICHHBIN
MeTaul  0e3 CYyNIECTBEHHOTO CHIDKEHHSI OKCIUTyaTallMOHHBIX KAaueCTB BOCCTAHOBJIGHHOW —HIIU
M3TFOTOBJICHHOM JETaIU WU CBApPHOTO y3JI1a

2) IIOJIy4aTh IIPH ONITUMAJIBbHOM TEXHOJIOTUYU IIPOYHBIA U U3HOCOCTOMKHN IIOB

3) II0JIy4aTh IPU ONTUMAIbHOM TEXHOJOIMM HENPOYHBIM OB WIM HAIUIABICHHBIM MeTaill JJs
CYLLIECTBEHHOI'O CHUYKEHMSI SKCILTyaTallMOHHBIX KaUeCTB BOCCTAHOBJICHHOM J1€TaIN

[Ipumepsl BOIIPOCOB, BBIHOCUMBIX Ha coOece0BaHUE!
. TUIBI KPUCTATUINYECKUX PEIIETOK METAJUIOB U UX XapaKTEePUCTHKA.
. Jle(hekThl KPUCTATITNIECKOTO CTPOCHHS.
. Tepmudeckast 00pabOTKa CTaIH.
. OCHOBHBIE BU/IbI TEPMUYECKON 00paOOTKHU CTaJIH.
. JlucnokanuoHHas CTpyKTypa 1 IPOYHOCTh METAJLIOB.
. @yJuiepeHbl 1 HAHOTPYOKHU.
. Tepmomexannueckas oOpaboTKa.
. CTpyKkTypa U CBOMCTBa MaTepUaIOB MOCIIC TEPMOMEXAHUUECKOM 00paOOTKH.
9. HaHOCTPYKTYpPHOE CTPOEHHE BEILLECTB.
10. Haknén u pexpucraminsausi.
11. IloBepXHOCTHOE YNIPOUHEHNE METAJUIOB U CIUIABOB IIyTEM BO3JEHCTBUS KOHIICHTPUPOBAHHBIX
MIOTOKOB SHEPTHUH.
12.Knaccuduxanus yriaepoJucTbiX cTajei o KayecTBy.
13. TemnepaTypa peKpUCTaILTA3AIIH
14.CtpoeHune MeTasioB
15.Bimstnue yriepoaa v puMece Ha CBOKCTBA YIVIEPOAMCTBIX CTAJIEH
16.JIerupoBaHHbIE CTaNH
17. OCHOBHBbIE THIIBI TUArPAMM COCTOSIHUSI IBOMHBIX CIJIABOB M METO/IbI UX TOCTPOEHUS
18. ®a30Bble ¥ CTPYKTYPHBIE IPEBPALLCHUS B TBEPAOM COCTOSTHUU
19.Knaccudukanus 1 MapKUpoBKa
20. Tepmuueckas oOpaboTka
21.JluarpaMMbl COCTOSIHHS JK€JI1€30-LIEMEHTHUT U XKele30-TpaduT
22.BnusiHue NeTupyrommx KOMIOHEHTOB Ha KPUTHUECKUE TOUKH JKeJie3a U CTalli, CBOMCTBa eppuTa 1
ayCTEeHHUTa
23.Koppo3noHHO-CTOMKHE CTaln
24. XpoMucCTble, XpOMOHHUKEIEBbIE, XPOMOMApPTaHIIEBO-HUKEJIEBBIE U XPOMA30TUCTHIE AyCTEHUTHbBIE
cTanu
25. ®a30Bble NIPEBPALLCHNS B CTAJIN IIPU HArPEBE U OXJIAKICHUH
26. IIpouecc oOpa3oBaHus ayCTEHUTA MIPH HarpeBe
27. BeicTpopexy1nas cTajab U 0COOEHHOCTH €€ TepMHUUECKOi 00paboTKH

0NN N KW



28. llITammoBsie cTanu s 1ehOPMUPOBAHKS B TOPSIEM M XOJIOTHOM COCTOSTHUH

[ToHOCTBIO OIICHOYHBIE CPECTBA IIPEICTABICHBI B Y4€OHO-METOIMUYESCKOM KOMILICKCE
JUCIIUILINHEI.

7 YuyeOHO-MeTOAMYECKOE U MH(OPMAIITUOHHOE O0ecniedeHue TUCIMILTUHbI
7.1 OcHOBHAasl ¥ 1ONOJIHUTE/IbHAA yueOHas JuTepaTypa
OcHoBHas:

1. Arees, E. B. MeramioBenenue u repMuyeckas 00paboTka METaIOB M CIIABOB [ DIEKTPOHHBIN
pecypc] : yuebHOe mocoOue : [[Uig CTYACHTOB W AaCIUPAHTOB MAIIMHOCTPOUTENBbHBIX HANpaBICHUM
moAroToBKH Beex ¢opMm oOyuenus| / E. B. Arees, . A. Uymak-XXyns, A. FO. Antyxos ; FOro-3am. roc.
yH-T (Kypck). — Dnextpon. TekctoBbie naH. (5352 Kb). — Kypck : FO3I'Y, 2014. — 238 c.

2. MarepuanoBeieHue U TEXHOJIOTUH KOHCTPYKIIMOHHBIX MaTepHajioB [ DIEKTPOHHBIN pecypc] :
ydyeonoe nmocodbue / O.A. Macanckuii, B.C. KazakoB, A.M. TokmuH u J1ip. ; MUHHCTEpCTBO 00pa3oBaHUs
u Hayku Poccuiickoit denepannu, Cubupckuiit @enepanbubiii yausepeureT. — Kpacnosipek : Cubupckuii
dbenepanbHblil yHEBEpCUTeT, 2015. — 268 ¢. — Pexxum moctyna: biblioclub.ru.

JlononnurenbHast:

3. MerammoBeieHre U TePMHUYECKass 00pabOTKa METAJUIOB M CIUIABOB [DJIEKTPOHHBIA pecypc]:
Kype aexuuii / FOro-3arm. roc. yH-1; coct.: E.B. Arees, b.H. Cabensnuxos. — Kypck: FO3I'Y, 2018. — 230
c.

4. MatepuanoBenenue [Tekcr] : yueOnuk / B. H. 'aganos [u ap.]. — Mocksa : APTAMAK-
MEJINA : UHOPA-M, 2014. - 272 c.

5. Akynoga, JI. FO. MartepuanoBenenue [ DneKTpoHHBIH pecypc] : yuebHoe mocobue / JI. 1O.
Axynosa, A. H. bopmoros, 1. A. Ilpomun. — [len3a : [len3I'TY, 2013. — 234 c. — Pexxum gocryna:
biblioclub.ru.

6. lapudymnmn, ©.A. MaTtepuanoBeeHle U TEXHOJIOTHsSI KOHCTPYKIIMOHHBIX MaTepHajIOB
[DnexTpoHHBIH pecypc] : yueOHO-MeTonuyeckoe nocodue / @.A. I'apudymmun, P.I1. Aronos,

B.B. Xunsakos ; MunucrepctBo oOpa3zoBanus 1 Hayku Poccun, denepalibHOE TocyJapCTBEHHOE
OroKeTHOE 00pa30BaTENIbHOE YUpPEeXkKACHHE BhICIIEro mpodeccuoHansHoro oopasopanus «KazaHckuii
HAIIMOHAJIBHBIN UCCIEN0BATEIbCKUN TEXHOJOTHYECKUN YHUBEpCUTET». — Ka3ans : 3aaTenbcTBO
KHUTY, 2013. — 248 c. — Pesxum goctyma: biblioclub.ru.

7.2 IlepevyeHb MeTOAMYECKUX YKAZAHUI

1. MeramioBeneHne U TepMuYeckass 0OpadOTKa METAIJIOB W CIUIABOB [DJIEKTPOHHBINA pecypc]:
METOJMYECKHE yKa3zaHHsi K mpakThdeckuM 3aHsatusM / FOro-3am. roc. yH-1; coct.: E.B. Arees, b.H.
Cab6enmpaukoB. — Kypck: FO3I'Y, 2018. — 67 c.

7.3 Ilepeuenn pecypcoB HHGOPMALMOHHO-Te1eKOMMYHUKANIMOHHOM ceTn UWHTepHeT

1. http:// window.edu.ru

2. http://biblioclub.ru - DnexTpoHHO-OMOMHOTEUHAS CHCTeMa « Y HUBEPCUTETCKast OMOIMoTEKa
OHJIAWH.

3. http://lwww.consultant.ru - OdwurmansHelii caiit komnanun «KoncynbranT [Tiroc»

7.4 Ilepevyenb HH(POPMALHOHHBIX TEXHOJIOTHI

Omnepanrionnast  cucrema Windows (morosop 1T000012385); Microsoft  Office 2016
(JIunenzuonusiit gorosop NeS0000000722 ot 21.12.2015 r. ¢ OO0 «AiiTu46», MuiIeH3NOHHBINU 10TOBOP
NeK0000000117 ot 21.12.2015 1. ¢ OO0 «CMCKawnany); LibreOffice (becrumataas, GNU General Public
License); Kaspersky Endpoint Security Russian Edition (JIuensus 156A-160809-093725-387-506).


http://biblioclub.ru/index.php?page=book&id=435698
http://biblioclub.ru/index.php?page=book&id=435698
http://biblioclub.ru/index.php?page=book&id=435698

7.5 JIpyrue yueOHO-MeTOAMYECKHE MAaTEPHAJIbI

B yueOHOM mpoliecce MCnob3ytoTcs yueOHble KHHO(DUIbMBI, IPE3CHTALNHY, [JIAKaThl, a TaKKe
OTpacJIEBbIC HAYYHO-TEXHUUECKHUE KYPHAJIbI:

«MeramioBeieHne U TepMHuUeckas o00paboTka MeTauioB»; «TexHomorus MeTajioBy;
«Metamely;  «lBetHbie  metaiely; «Bce Marepuanbl.  DHUUKIONEAUYECKUN  CIIPABOYHHUKY;
«MarepuanoBenenue»; «Cranby; « DNEKTPOMETALTYPIHs».

CnpaBoYHHMKH:

1.Mapounuk craneit u craBos/B.I'. Copokun, A.B. Bomocuukosa, C.A. Batkun u ap.; Ilox
o6mr. pen. B.I'. Copokuna. — M.: Mamunoctpoenue, 1989. —640 c.

2.Kpatkuii cnpaBounuk metaumcta / [Tox obmr. pen. I1.H. Opnosa, E.A. CxopoxomoBa. — 3-¢
u3 1., nepepabd. u gon.— M.: Mammnoctpoenue, 1986.— 960 c.

3. Tepmuueckass o0paboTka cmuaBoB: CnpaBounuk / ®duprep B.UM. — : MammHocTpoeHue.
Jlenunrp. ota-uue, 1982. — 304 ¢
4. Kouctpykimonueie Marepuansl: CnpaBounuk / Ilog pen. b.H. ApsamacoBa. — M.:

Mammnoctpoenue, 1990. — 688 c.

5. Koppo3unoHHocTolKHE, )KapOCTOMKUE U BRICOKONPOYHbIE cTaiu U cruaBbl: Cropas, uzd. / A.IL
nsimues. u ap. — M.: Uatepmer Umxunaupunr. — 2000. — 232 c.

6. Mapounuk craneii u cruiaoB / M.M. Konockos, E.T. lon6enko, FO.B. Kamupckuii u np.; [loa
pen. A.C. 3ybuenko — M.: Mammnoctpoenue, 2001. — 672 c.

8 MaTepMaanO-TexnnquKoe o0ecrneueHue TUCHHUIIINHBI

Cronpl cTynps i OOydarolMXCs; CTOJI, CTyJd Jjs IpenojaBaTens; JO0cKa; Habop
JEMOHCTPALIMOHHBIX I1aKaToB. [IpoeknmoHHbIN 3KpaH. MysibTHMeaAHa LEHTP: HOYTOYK (TIEpEeHOCHOM)
ASUS X50VL PMD-T2330/14"/1024Mb/160Gb/cymka/mpoektop inFocus IN24+ (39945.45).


https://nauchniestati.ru/jurnaly/metally/
https://nauchniestati.ru/jurnaly/cvetnye-metally/
http://www.materialscience.ru/subjects/materialovedenie/knigi/marochnik_staley_i_splavovv_g_sorokin_a_v_volosnikova_s_a_vyatkin_i_dr_pod_obshch_red_vgsorokina_m_mashinostroenie_1989__640_s_24_08_2010/
http://www.materialscience.ru/subjects/materialovedenie/knigi/marochnik_staley_i_splavovv_g_sorokin_a_v_volosnikova_s_a_vyatkin_i_dr_pod_obshch_red_vgsorokina_m_mashinostroenie_1989__640_s_24_08_2010/
http://www.materialscience.ru/subjects/materialovedenie/knigi/kratkiy_spravochnik_metallista__pod_obshch_red_pnorlova_easkorohodova__3e_izd_pererab_i_dop_m_mashinostroenie_1986_960_s_26_08_2010/
http://www.materialscience.ru/subjects/materialovedenie/knigi/kratkiy_spravochnik_metallista__pod_obshch_red_pnorlova_easkorohodova__3e_izd_pererab_i_dop_m_mashinostroenie_1986_960_s_26_08_2010/
http://www.materialscience.ru/subjects/materialovedenie/knigi/termicheskaya_obrabotka_splavov_spravochnik__firger_v_i____mashinostroenie_leningr_otdnie_1982__304_s_24_08_2010/
http://www.materialscience.ru/subjects/materialovedenie/knigi/termicheskaya_obrabotka_splavov_spravochnik__firger_v_i____mashinostroenie_leningr_otdnie_1982__304_s_24_08_2010/
http://www.materialscience.ru/subjects/materialovedenie/knigi/konstruktsionnie_materiali_spravochnik__pod_red_b_n_arzamasova__m_mashinostroenie_1990__688_s_03_05_2010/
http://www.materialscience.ru/subjects/materialovedenie/knigi/konstruktsionnie_materiali_spravochnik__pod_red_b_n_arzamasova__m_mashinostroenie_1990__688_s_03_05_2010/
http://www.materialscience.ru/subjects/materialovedenie/knigi/korrozionnostoykie_zharostoykie_i_visokoprochnie_stali_i_splavi_sprav_izd__a_p_shlyamnev_i_dr__m_intermet_inzhiniring__2000__232_s_02_05_2010/
http://www.materialscience.ru/subjects/materialovedenie/knigi/korrozionnostoykie_zharostoykie_i_visokoprochnie_stali_i_splavi_sprav_izd__a_p_shlyamnev_i_dr__m_intermet_inzhiniring__2000__232_s_02_05_2010/
http://www.materialscience.ru/subjects/materialovedenie/knigi/marochnik_staley_i_splavov__mm_koloskov_et_dolbenko_yuv_kashirskiy_i_dr_pod_red_ac_zubchenko__m_mashinostroenie_2001_672_s_08_02_2010/
http://www.materialscience.ru/subjects/materialovedenie/knigi/marochnik_staley_i_splavov__mm_koloskov_et_dolbenko_yuv_kashirskiy_i_dr_pod_red_ac_zubchenko__m_mashinostroenie_2001_672_s_08_02_2010/

9JIucT 10NOJTHEHUI U N3MEHEeHHUI, BHECEHHBIX B pa004y10 NPOrpaMmmy

Ne Howmepa crpanuig Bcero Jlata OcHoOBaHHE I

HU3MCH CTpaHuIl HU3MCHCHUA U MOAITUCH
crps |A3MEHE 3aMEHE | aHHYIMPO| HOBBIX JHITa, TPOROMBINETO

HHBIX HHBIX BaHHBIX M3MCHCHMSI




[NPMJIOXEHUE A

IlepeyeHb BONMPOCOB JIAA MOATOTOBKH K 3K3aMeHY
THIBI KPUCTAJUIMYECKHUX PEIIETOK METAJUIOB M UX XapaKTEePUCTHKA.
JleeKThl KpUCTAIITMYECKOT'O CTPOEHUS.
JlucnokannoHHasi CTPYKTypa M MPOYHOCTh METAJLIOB.
@DynnepeHsl 1 HAHOTPYOKH.
HanocTpykTypHOE CTpOEHHE BEIIECTB.
OCHOBHBIE THIIbI TUarpaMM COCTOSIHUS IBOMHBIX CIUIABOB U METOABI UX IIOCTPOEHUS.
@da30BbIe U CTPYKTYpPHBIE IPEBPAILLICHHS B TBEPJIOM COCTOSIHUH.
JluarpaMMbl COCTOSIHUSA JK€J1€30-1IEMEHTUT U KeJe30rpadur.
BrnusHue nerupyromux KOMIIOHEHTOB Ha KPUTUYECKHE TOYKH JKeJle3a U CTalH, CBOWCTBa (pepputa
U ayCTEHUTA.
10. ®a3oBbIe MpEeBpAICHUS B CTAJIH [IPH HATPEBE U OXJIAXKICHHUH.
11. IIporecc oOpa3oBaHus ayCTEHUTA IIPH HarpeBe.
12. MexaHu3M npeBpaleHnii IepeoxIaXIeHHOTO ayCTCHHTA.
13. MapTreHcUTHOE MpeBpalieHue, MEXaHU3M M KHHETHKA.
14. CtpykTypa u CBOMCTBa MapTEHCHTA.
15. Bimsinue nedopmanuy Ha MapTEHCUTHOE TIPEBpAILCHHE.
16. IlpeBpaiieHus npu OTIyCKe CTaNH.
17. I3MeHeHue CTpyKTYphl U CBOMCTB IPU OTITyCKE.
18. OtnyckHas XpyNKOCTb U CIIOCOOBI €€ IIPEeJOTBPAILCHHS.
19. Meramnorpaduueckue u ppakrorpapuuecKue METOIbI UCCIETIOBAHMS, OTITHYECKAsS 1
3JIEKTPOHHAsL.
20. PeHTreHOBCKHE METO bl MCCIICOBAHMSL.
21. dusnueckue CBOMCTBA: aKyCTUYECKHUE, MATHUTHBIE, SJIEKTPUYECKUE U T ..
22. OctaTO4YHbIE HAIPSHKEHUS, OTIPEIeNIeHUe, KilacCu(uKausi.
23. BiusHue miuactuyeckoi 1edopMaluy Ha CTPYKTYpY U CBOMCTBAa MaTepHalloB.
24. MexaHu3M yIPOYHECHHUS.
25. JlebopManiioHHOE YIPOUHEHHE.
26. JlucriepcCOHHOE TBEPCHHE.
27. Buspl pa3pylieHus: MaTepuaos.
28. MexaHMU3MBI 3apOKICHUS TPEIIUH. T PEeIMHOCTONKOCTS.
29. MexaHn4ecKHe CBOWCTBA, ONpeAesieMble TPH CTAaTUYECKOM Harpy KeHUH.
30. McribiTanus Ha pacTsHKEHUE, CKATHE, U3THO, KPYUEeHHUE, TPEITHHOCTONKOCTS.
31. MexaHu4eckHe CBOMCTBA, ONpeAesieMble TPH TUHAMUYECKOM Harpy>KEHUH.
32. JlnHamMHUYeCcKre UCTIBITAaHUS Ha H3THO 00pa3IoB.
33. YaapHas BA3KOCTb.
34. X11aoCTONKOCTh ¥ KPUTHYECKAs! TEMITEpaTypa XpYIKOCTH, METO/IbI OTIPEICIICHUSI.
35. Ycranocts, npeies BHIHOCIUBOCTH.
36. MaJionukioBasi © MHOTOITKJIOBAs YCTAIOCTD.
37.Ilpuposa ycTajoCcTHOTO pa3pylieHus.
38. BiusiHne pa3nuyHbIX (PakTOPOB HA COMPOTHBIICHHE YCTAIOCTH.
39. McnibiTanus Ha TBEPAOCTh, MUKPOTBEPIOCTh BAABIUBAHUEM U I1apariaHueM.
40. TpruOOTEeXHUIESCKUE HCITBITAHMS.
41. YKapocToMKOCTh U KapOMPOYHOCTD.
42. Tlon3y4ecTb, AUarpaMMBbl TTOJI3YYECTH, MPEIeN MOI3yYECTH.
43. [lnutenbHas IPOYHOCTD, MPEIEN JUIUTEIbHOW MPOYHOCTH.
44. Tepmuueckas o0paboTKa CTalu.
45. OCHOBHBIE BU/IbI TEPMUYECKON 00pabOTKHU CTAIH
46. XMMHKO-TepMHUECcKasi 00paboTKa: IIEeMEHTAINsI, A0THPOBAHNE, HUTPOIIEMEHTAIIHS CTAJTH.
47. Muddy3nonnas MeTanan3aius: aTuTHpoBaHHe, XpPOMUPOBAaHHE, CHITUIIUPOBAHUE U T.II
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Tepmomexanuueckas o0padboTka. OCHOBHBIC BHIBI.

CrpykTypa 1 CBOMCTBa MaTepUAIOB MOCIIE TEPMOMEXAHNIECKON 00pabOTKH.

Hakinén u pexpucrammsanusi.

Temnepartypa peKpUCTaILUIU3ALUH.

CrpoeHue MeTauios.

MexaHu3M U CTaIUU MPOLIECCA PEKPUCTATUIM3ALIUN.

[ToBepXHOCTHOE YIPOUHEHUE METAJIOB U CIUIABOB IIyTEM BO3CHCTBUS KOHLIECHTPUPOBAHHBIX
IIOTOKOB SHEPTHUHU.

Knaccudukanus yriaepoaucTbix cTalieil o KauecTBY, CTPYKTYpe U 0071acTIM MPUMEHEHHS.
BunusHue yriepona u npuMecel Ha CBOMCTBA yIVIEPOJUCTBIX CTANICH

JlerupoBannsie cranu. Kiaccudpukanus u mapkupoBka. Tepmudeckast o0padoTka. Hasnauenue.
Koppo3noHHO-CTOMKHE CTaH.

XPpOMUCTBIE, XPOMOHHUKEIIEBBIE, XPOMOMAPraHILIEBO-HUKEIEBbIE U XPOMA30TUCTBIE ayCTEHUTHBIE
CTaJIH.

Kaponpounsie cranu.

JXKaponpouHsble 1 KapOCTOMKHE HUKEIEBHIE CIUIaBHI. TepMuieckas o0paboTKa.
BbricTpopexyias cranb U 0COOEHHOCTH €€ TePMUYECKON 00pabOTKH.

ITammoBsie cranu it Ae(OpPMUPOBAHUS B TOPSYEM M XOJIOIHOM COCTOSTHUH

CBolicTBa U Ha3HAYEHUE YYTYHOB, IPUHIUIBI Kiaccudukanuu. [I[pumenenue B
MaIIMHOCTPOEHUH.

AJTIOMUHMI, MarHUi B UX CIUIABEI.

Jedopmupyembie 1 TUTEHHBIC cIIaBbl. OCOOEHHOCTH TEPMHUUYECKON 00paOOTKH.

CredeHHbIE ATFOMUHUEBBIE CIIJIABbI

Menp u ee criaBbl. JIaTyHuU, UX CBOWCTBA.

CrpoeHue u CBOMCTBA OJIOBIHHBIX, AJIIOMUHUEBBIX, CBUHI[OBBIX, MAPTraHLIOBUCTHIX U
OepHUTHEBbIX OPOH3.

MenHo-HHUKENEBbIE CIIABbI.

Tutan u ero cruiaBbl. Kitaccugukanuus crinaBos TutaHa. CoiictBa. OcoO€HHOCTH TEPMUUYECKOM
00paboTKH.

Meroas! nccaen0BaHus METAJUIOB.

CBeToBasi MUKPOCKOIIHS.

DNEeKTPOHHAs MUKPOCKOIHSI.

PeHTreHOCTpYKTYpHBIN aHAIu3.

JIokaJibHBIN aHAIU3 COCTAaBA MO AJIEKTPOHHBIM CIIEKTPaM.

TexHon0rust TEpMUYECKON 00pabOTKH CTaNH.

OTXHTr IEPBOTO POJia: TOMOT€HU3AMOHHBIN OTKUT, pEKPUCTAIIM3ALUOHHBIN OT)KUT U OTXKUT JUIs
CHSITHS HAIIPSDKEHU.

OTxur BTOPOTO poja (MepEeKPUCTAIITU3AIMOHHBIN ) TOTHBIN OTXKUT, HETIOTHBIA OT)KHT,
cepouJalIbHBINA OTHKHT, U30TEPMUYECKUN OTHKHUT.

Hopmanusanus.

3akanka (BbIOOp TeMIlepaTypbl HarpeBa MoJl 3aKajKy, BpeMsl HarpeBa, OKUCICHUE U
00e3yriepoXUBaHUE CTaJIH MPU HarpeBe, OXJIaXK/IaI0IIUe CPebl 1JIs 3aKaJIKH, IPOKAIMBAEMOCTb
CTaJIM, BHyTPEHHEE HAINPSKEHUS], CIOCOOBI 3aKaJIKN).

OTnyck 3aKkajgeHHON cTanu (HU3KUN, CPEHUM, BEICOKHIN).

IToBepxHOCTHAs 3aKallka ¢ BBICOKOYACTOTHBIM HAarpEBOM U C Ta30IJIaAMEHHBIM HarpEBOM.
YcraHoBKM 4151 CKOPpOCTHOTO Harpea TBY.

. BosmoxxHoctn PCHTICHOCTPYKTYPHOI'O aHAaJIM3a MCTAJIJIOB U CIIJIaBOB.
86.
87.
88.

Knaccudukamnmst METOIOB CTPYKTYPHOTO aHATH3a
YCTpOHCTBO U BOZMOKHOCTH SJIEKTPOHHOTO MUKPOCKOTIA
Crioco0sI onpeeNieHruss XAMUYECKOTO COCTaBa CTaJIH.



