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1 Ilmanupyembie pe3yJibTAThI 00y4eHHUs, COOTHECEHHbIE ¢ INIAHUPYEeMbIMH
pe3yabraramu ocBoenus OI1

1.1 esn npenogaBaHusi TUCHUNIMHBI

Llenplo M3y4eHUs IUCHUIUIMHBI «MeTalioBeJeHHe U TepMuYecKas o0paboTka METayioB H
CILUIaBOB» sBJsieTCs (OPMUPOBAHME U Pa3BUTHE Yy AaCHMPAHTOB KOMIIETEHIMH, IO3BOJSIOIINX
OCYILECTBIATh IJIAHUPOBAHUE U NPOBEACHHUE HAYYHBIX HCCIICJOBAaHMM B 00JIACTM METAJNIOBEACHUS U
TEPMUYECKON 00pabOTKU METAJIJIOB U CILJIABOB.

1.2 3agauu u3ydeHHs1 TUCHUIINHBI

3ara4amMy U3y4YECHMsI TUCLUIUIMHBI SBIISIFOTCS:

— (¢opMHpOBaHHME HABBHIKOB M yMEHUH B 00JacTH TEOPHUHM W TNPAKTUKHA METAJIOBEICHUS U
TePMUYECKON 00pabOTKH METAJIIIOB U CILJIABOB;

— M3y4YEeHHE OCHOBHBIX METO/I0B HAYUHBIX HCCIIEOBAHNN, IPUMEHSIEMBIX B JAHHOI 00JacTu;

— OCBOEHUE KIJIFOUEBBIX I10JIX0JI0B K UCCIIEI0BAaHUIO 0OBEKTOB METAJIIOBEACHUS.

B pesynbrare nzyueHus: JUCUMILIMHBI aCHUPAHTHI JTOJIKHBI:

3HaTh: OCHOBHBIC NPUHIMIIBI Pa3pabOTKM TEXHOJOTMYECKOTo IPOLEcca, TEXHOJOTHYECKOU
OCHACTKM, pabodell [OKyMEHTallud, MapLIPYTHBIX U OINEPALMOHHBIX TEXHOJIOIMYECKUX KapT AJs
U3TOTOBJIEHUS. HOBBIX M3JEJIMI U3 MEPCHEKTUBHBIX MAaTEpUAJIOB; OCHOBHBIE IPUHLMIIBI ONTHMM3ALUU
TEXHOJIOTUYECKHUX MTPOLECCOB MOIYYEHHS EPCIEKTUBHBIX MATEPHAIOB; METO/Ibl 3KOHOMUYECKON OLIEHKU
IIPOU3BOJICTBEHHBIX M HENPOU3BOACTBEHHBIX 3aTpaT Ha CO3JAHME HOBBIX MAaTEpPUAJIOB M H3JCIINN;
OCHOBHBIE IIPOOJIEMBI Pa3BUTHUSI MATEPUAJIOBEACHMSI; OCHOBHbBIE MPUHIIUIIBI TEXHOJIOTUYECKOTO KOHTPOJIS
IIPU [IPOU3BOJICTBE MATE€PUAJIOB U U3/IEJIMI; OCHOBHbIE MPOOIEMHBIE MECTa B 00JIaCTH METAJUIOBEICHUS U
TEPMUYECKOH OOpabOTKM METAIJIOB M CIUIABOB; OCHOBHBIE METOJIBI W TIOAXOIBI TPOBEACHUS
TEOPETUYECKUX M SKCIIEPUMEHTAIBHBIX UCCIIE0BaHUI B 00JaCTH TEPMUYECKOH 00pabOTKH METaIoB U
CIUIaBOB C MCIIOJIb30BAaHUEM I1€PENOBBIX TEXHOJIOTHH.

YMeTh: CaMOCTOSITENIFHO MPOBOIUTH OOOOLICHHBIM aHalW3, (OPMHPOBATH ILEIb M 3a7add
HCCIIeIOBaHMI; BBIOMpATh METOJUKU HCCIIE0BaHUM, MIAHUPOBAaTh U MPOBOJUTH SKCIIEPUMEHTAIbHBIE
HCCIIEIOBaHMs B 00JIaCTU METAJUIOBEIEHUE U TepMHUUEcKas 00paboTKa METaJJIOB U CILIaBOB.

Baagerb: TEXHUYECKMMHU CPEJICTBAMH H3MEPEHUH, COBPEMEHHBIMU METOJMKAMH H3MEPEHHH H
00paOOTKM JAaHHBIX SKCIIEPUMEHTOB U OLIEHKH pe3yJlbTaTOB 3KCHEPUMEHTAIbHBIX MCCIEAOBAaHUN B
00J1acTH MeTaJUIOBEICHUE U TepMUYecKas 00pabOTKa METaJIOB U CIUIABOB.

1.3. Komnerenuuu, popmupyemsie B pe3yibTaTe 0CBOCHHUS IHCIUIITHHBI

—CIIOCOOHOCTBIO U TOTOBHOCTBIO ~ TEOPETUYECKH  OOOCHOBBIBATb M  ONTUMH3UPOBATh
TEXHOJIOTUYECKHE IMPOLECCHl MOMYyYEHHUsI NEePCIEeKTUBHBIX MAaTEpPHUaIOB U MPOU3BOJICTBO U3 HUX HOBBIX
U3JICNHUii C YU4ETOM MOCIECTBHIA s 001IecTBa, SKOHOMUKH U dKonoruu (OITK-1);

—CHOCOOHOCTBIO U TOTOBHOCTBIO ~ DKOHOMHYECKH  OLIEHHWBATh  IPOU3BOJCTBEHHBIE U
HEMPOU3BOJCTBEHHBIE 3aTpaThl Ha CO3JaHHWE HOBBIX MAaTE€pUalOB U M3JAEIHH, NPOBOJUTH paldoTy IO
CHIDKEHHIO UX CTOMMOCTH | MoBbIieHn o kadectsa (OITK-3);

—CIIOCOOHOCTBIO M T'OTOBHOCTBIO HCIIOJIb30BaTh Ha MPAKTUKE MHTETPUPOBAHHBIE 3HAHUS
€CTECTBEHHOHAYYHBIX, OOUMX MpOo(eCCHOHATBbHO-OPUEHTUPYIOIINX M CHEIUAIbHBIX JUCUUIUIMH s
MOHUMAaHHMs MPOOJIeM pa3BUTHUS MAaTEPUATOBEICHUS, YMEHHE BBIIBUTATh U PEaIM30BbIBATh HA MPAKTHKE
HOBbIe BeIcOKO3(dexTuBHbIe TexHONMOoruH (OITK-5);

— CIIOCOOHOCTBIO M TOTOBHOCTBIO BBIMOJHSATH PACYETHO-TEOPETHUECKUE U HKCIEPUMEHTAIbHbIE
UCCIIEIOBaHMS B Ka4eCTBE BEAYIIET0 UCIIOJIHUTENS ¢ MPUMEHEHHEM KOMIbIOTepHbIX TexHosorui (OITK-
6);

—CIHOCOOHOCTBIO M TOTOBHOCTHIO Pa3pabaThiBaTh TEXHOJOTHYECKUH IMPOLECC, TEXHOJIOTHYECKYIO
OCHACTKy, pabouyro IOKYMEHTALMIO, MapIIpyTHbIE M OINEPALMOHHBIE TEXHOJOTMYECKHE KapThl JUIs
W3TOTOBJICHHSI HOBBIX M3/ICIUI U3 TIepcrieKTHBHBIX MaTepuanoB (OITK-11);

—CIIOCOOHOCTBIO M TOTOBHOCTBIO y4acTBOBaTh B NPOBEJCHUM TEXHOJOTHMUECKHX IKCIIEPUMEHTOB,
OCYIIECTBIISATh TEXHOJIOTUICCKUIT KOHTPOJIb TIPHU MPOU3BOJICTBE MaTeprasioB u uzaenuii (OI1K-12);
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—HUCHOJb30BaTh U Ppa3BUBaTh 0a30Bble 3HAHUS TEOPETUYECKUX U TPUKIAJAHBIX HAyK B
npoeCCUOHATBbHON  AEATENBHOCTH HpPU  aHAIM3e W MOJCIMPOBAHUHM, TEOPETHYECKOM U
IKCIIEPUMEHTAIBHOM HCCIIe0BaHUN MaTepuaiioB u mpoieccoB(I1K-3);

—CIIOCOOHOCTh HCIIOJIb30BaTh COBPEMEHHBIE MPEJCTABICHUS HAayK O MaTepuaiax IpU aHaIn3e
BIIUSIHUSL MHUKPO M HaHO MacuiTaba Ha MeXaHWueckue, Gu3nyecKue, MOBEPXHOCTHHIE U APYrue CBOWCTBA
MaTepHaIOB, B3aUMOJICHCTBHSI MAaTepHAIOB ¢ okpyskatorie cpenaoi(I1K-6).

—TOTOBHOCTBIO K CaMOCTOSITEJIbHOMY OOYYEHHIO HOBBIM METOJAM HCCIEJAOBAaHUSA, K U3MEHEHUIO
HAy4YHOTO, HAYYHO-TIEAArOTHYECKOT0 M TPOU3BOJACTBEHHOro mpoduiast cBoell mpodeccnoHaIbHOR
nesrenpaocth (ITK-7);

—CIHOCOOHOCTBIO MCIOJIB30BATh MPUHIIUITE M METOAMKHU UCCIICIOBAHUIA, UCTIBITAHUN U TMATHOCTUKH
BEIIECTB U MAaTEPUAIIOB, IPUMEHITh KOMIUIEKCHBIN MOAXO/ K MCCIEA0BAHUIO MAaTepUAIOB M TEXHOJIOTHA
X 00pabOTKH ¥ MOAM(HUKAIINY, BKIIOUAsl CTAHJAPTHHIC U CEPTUDUKAIMOHHBIC HCIIBITAaHHSI MAaTEPHAJIOB,
usaenuit u nporeccos (ITK-8).

—CIIOCOOHOCTBIO K KPUTHYECKOMY aHalIM3y M OLEHKE COBPEMEHHBIX HAy4YHBIX JOCTIIKEHHH,
TeHEPUPOBAHUIO HOBBIX MJICH MPHU PEUICHUH UCCIEI0BATENCKUX M MPAKTUYECKHUX 3a7a4, B TOM YHUCIE B
MEeKAUCHHUILTHHAPHBIX oOnacTax(YK-1).

2 MecTo IMCHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

«MerannoBeieHMe U TepMHuYecKas o00pabOTKa METalIoB U CIUIABOB»  IPEICTaBISET
00s13aTeNbHYI0 TUCIUIUIMHY BapuaTUBHOW Yactu ¢ wHAeKkcoM b1.B.O/1.6 yueOHOTO I1aHa HANpaBICHUS
noarotoBku 22.06.01 Texnonorus MatepuasoB, u3ydaemyo Ha 4 Kypce B 8 cemectpe.

3 Conep:xkanue 1 00beM JUCHUIIIMHbBI
3.1 Coaep:xkanne TMCHUIJIMHBI ¥ JIEKIIMOHHBIX 3aHATHIA

OO61mas TpyA0eMKOCTh (00beM) AUCHIUIIIIMHBI COCTABISAET 4 3a4eTHBIX equHUIL (3.€.), 144 yaca.
Tabmauna 3.1 — O0BEM AUCHUIIIIMHBI IO BUJIAM YYEOHBIX 3aHITHH

OOBEM TUCIUTIIMHEI Beero,
9acoB
OO011ast TPYA0EMKOCTh AUCHUIIMHBI 144
KonTtakTHas paboTa oOydaromuxcs ¢ npemnoaaBaresiemM (1o BugaM yueOHbIX 54,15
3aHsTHIA) (BCEro)
B TOM YHCIIE:
JEKIUU 36
1a00paTOpHbIE 3aHATUS 0
MIPaKTUYECKHUE 3aHITH 18
SK3aM€EH 0,15
3a4er 0
AynuTopHas pabora (Bcero): 54
B TOM YHCIIE:
JEKIUU 36
na00paTOpHbIE 3aHATHUS 0
MIPAKTUYECKHUE 3aHSITH 18
CamocrosTenbHas paboTa aclupaHToB (BCETO) 53,85
KoHTpomb/3K3 (MMOATOTOBKA K DK3aMEHY) 36
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Tabnuia 3.2 - ConepkaHne TUCIUTIIUHBI K €€ METOAMYECKOE 00eCTIeUCHIE

o 11/1 Paznen (Tema) TUCIMIUIMHBI Buner Yyebno |[@opmel Tekymero| Komre-
JIEITEILHOCTU | METOIH KOHTPOJIS TEHIIUU
nek.,No 1a Ne mp. | yeckue | ycleBaeMOCTH
yac Marepua ®opma
JIBI MIPOMEKYTOUHON
aTTeCTall1
1 2 3 4 5 6 7 8
4 1 V-1, 1-2 nenens OIIK-1,
1 CtpoeHune MeTaNTnYeCKUX V-4, C [1IK-3
MaTepUajoB V-5,
MV-1
4 2 V-1, 3-4 wenens OIIK-3,
2 Meramnueckue CIIaBbl V-2, C [1K-6
MV-1
4 3 V-1, 5-6 Henens OIIK-5,
sl corommn Vs e
MVY-1
[TnacTuueckas nedopmanus u 4 4 V-1, 7-8 Henens OIIK-6,
4 |pekpucTaUIM3alMs METAJUIOB U MVY-1 |C I1K-8
CIIJIABOB
MexaHHYEeCKHE CBOMCTBA METAJLIIOB U S v 9-10 Hepens OIIK-11,
5 CILIABOR V-3, C I1K-3
MV-1
2 6 V-1, 11-12 nenens OIIK-12,
V-4, C I1K-8
6 JKene3o u ero cruaBbl
V-5,
MV-1
2 7 V-1, 13-14 nenens OIIK-1,
7 Cranu V-2, C I1K-7
MV-1
. 8 V-1, 15-16 nenens OIIK-3,
Teopust ¥ TEXHOJIOTHUS TEPMUICCKOM
8 00paboOTKHU CTaJIel U CIIaBOB -3, ¢ TK-6
MV-1
Teopus ¥ TEXHOJIOTUSI XUMHKO- 6 9 V-1, 17-18 uenens OIIK-5,
9  |repmuyeckoii 00pabOTKH cTayIel U MY-1 |C YK-1
CILIaBOB 3
Htoro 36
Tabnuua 3.3 — Kpartkoe cofiepkanue JIEKIIMOHHOTO Kypca
Ne| Pasznen (Tema) AUCITUTIIUHBI Conepxanue
1 ATOMHO-KpPUCTAJNINYECKOE CTPOCHUE METAIIIOB. Bubl
CtpoeHre MeTaIITNYeCKIX HECOBEPIIIEHCTB KPUCTATINYECKOTO CTPOCHHUSI METAIIIOB.
MaTepHaJIOB Juddy3us B kpucTaummaeckux tenax. [Iporieccs miaBieHus u
KPUCTAIITTU3AIIH.
2 XapakTepuCTUKH OCHOBHBIX (ha3 B crjiaBax. TepMoaMHAMUYECKUN
aHAJIN3 METAJUIMYECKUX CIIJIABOB M MOCTPOCHHUE TUATPaMM
MerainuecKue CIIaBbI . .
cocrossauii. [locTpoeHHe quarpaMM COCTOSTHHIA aHATHTHYCCKUM
METOJIOM.
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HI/IanaMMH COCTOAHUA
METAJNIMYCCKUX CIIJIaBOB

DKCIEepUMEHTaIbHbIE METO/IbI IOCTPOCHUSI IUArpaMM COCTOSIHUM U
aHaJIM3 UX OCHOBHBIX THINOB. /[narpamMma Jiis ciryyas
OTPAaHUYEHHOUN PaCTBOPUMOCTH B TBEPAOM COCTOSIHUU. OCHOBBI
IIOCTPOEHHUS U aHAJIM3a JUArpaMM COCTOSIHUNA TPOUHBIX CUCTEM.

[Tnactrueckas nedopmarus
U PEKPUCTAILTH3ALUS
METAJIJIOB U CIUIABOB

VYupyras u miuactuueckas aeopmarnus. Jfuarpammer qedopmanuu.
MexaHu3MBbI IJIaCTHYECKOH aeopManiuu. XpymnKkoCTh U
CBEPXIUIACTUYHOCTh. METOIbI U3MEPEHN MEXaHUYECKUX CBOMCTB.

MexaHuueckue CBOMCTBa
METAJIJIOB U CILIABOB

Bnusaue miactuueckoit redopMaiiiv Ha CTpyKTypy
METAJIJIOB U CIUIABOB. AHU30TPOIUS B NOJUKPUCTAIUIMUECKUX
MeTaJulax U CIIaBaxX, BbI3BaHHAs IJIAaCTUYECKOH Aedopmanyen
(Texcrypa). OTKUT AeOPMUPOBAHHBIX METAIIIOB.
Pexpucramnuzanmsi.

Kene3o u ero croiiaBbl

JlnarpamMma COCTOSTHUM KeENe30yIIEPOIUCTBIX CIIaBOB. UyryHBI.

Cramu

JlerupoBaHHbIE CTaJIU. YTJIEPOAUCTBIE CTAIIH.

Teopust u TEXHOIOTHS
TepMUYECKON 00pabOTKH
CTaJIEH U CIIABOB

OCHOBBI TEOPHH TEPMUIECKOI 00pabOTKH CTael U CIUIaBOB.
OO011ast XapakTepUCTHKA TEXHOIOTHYECKHUX POLIECCOB
TEPMUYECKON 00pabOTKH CTaNN.

Teopus u TexHOIOTUS
XUMHUKO-TEPMHUYECKON
00pabOTKH CTaJICH U CIJIAaBOB

OCHOBBI XMMHKO-TEpMHUYECKOI 00paboTku. OCHOBHOE
000pyI0BaHKE TEPMUYECKUX 11eX0B. MexaHuzaius u
ABTOMATH3AIM MPOILIECCOB TEPMUUECKON 00pabOTKH.

3.2 JIaGopaTopHblie padoThl U (MJIM) NPAKTHYECKHE 3aAHATHS
Tabmuna 3.4 — [IpakTudeckue 3aHsATHS

HanmeHnoBaHue MMPAKTUYICCKOI'O 3aHATHA

O0nbewm,
yac.

Knaccudukanus, npoMbIlIUIeHHAs MAapKUPOBKA U IPUMEHEHHE CTallel 2

Knaccudukanus, MapkupoBKa U IPUMEHEHUE YyTYHOB 2

N3ydenune CTpyKTypbl U CBOMCTB CTAJIEN M YyTYHOB B PABHOBECHOM COCTOSIHUH, 2
IIPEBPALLECHUIN B KEJIE30YIIIEPOAUCTBIX CTAJSAX

OHpGI[CJ'ICHI/IC TBEPAOCTU MCTAJIJIOB

MakpocTpyKTypHBIH aHAJIU3 MeTajia

MHUKPOCTPYKTYPHBIN aHAJIN3 METAJUNINYECKUX MAaTEPUAJIOB

MapkupoBKa U IpUMEHEHHUE TBEP/IbIX CIIJIaBOB

OIN| OO~

CIIJIaBOB

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

NINNININ

KJ'IaCCI/I(I)I/IKaI_[I/IH, MapKHUpOBKa U 00J1acTh MMPUMCHCHU A aJIOMUHUSA U €0 CIJIAaBOB 2

Hroro

18

3.3. CamocTosTenbHas padora acnupanros (CPC)
Tabmuua 3.5 — CamocrosiTenbHast paboTa acClIMPaHTOB

HanmenoBanue pasaciia IMCHUIIIIMHBL

Bpewms,
3aTpaynuBaeMoe Ha
BeimonHenne CPC,

yac

Cpox
BBITIOJTHCHU A

CTpOCHI/IC MCTAJUNIMYCCKUX MAaTCPHUAJIOB

1-2 menmens 6

Meraninueckue CIjiaBbl

3-4 uenens 6

I[I/Ial" PaMMBbI COCTOSAHUSA MECTAJNIMUCCKUX CIJIaBOB

5-6 Henens 6




4 [Tnactuueckas aepopMalys ¥ pEKPUCTAIUIN3ALMS METAIUIOB | /-8 HElens 4
U CIJIAaBOB
" 9-10 nenens 4
5 MexaHHUYECKUE CBOMCTBA METAJNIOB U CIIABOB
11-12 wenens 4
6 Xeneso u ero criaBsl A
13-14 venens 4
7 Cranu a
8 Teopus 1 TEXHOJIOTHS TEPMHUECKOM 00pabOTKH cTajeit u 15-16 nenens 8
CILUTaBOB
9 Teopus ¥ TEXHOJIOTHS XUMHKO-TEPMUUYECKOH 00pabOTKH 17-18 nenens 11,85
CTaJIeH U CILIABOB
Hroro 53,85

4 YueOHO-MeTOaN4YecKOe o0ecredeHne NJI CAMOCTOATEIbHOI padoThl

AcIUpaHTbl MOTYT TPU CAMOCTOSITEIBHOM HW3YYE€HUU OTAEIBHBIX TEM M BOIPOCOB IUCIMILIUH
MOJIb30BAThCs  y4eOHO-HATJISIAHBIMU — TIOCOOUSIMHU, y4eOHbIM  00OpYIOBaHHEM H  METOJHUYECKUMU
pa3pabotkamu kadenpsl B pabouee Bpems, ycTaHOBiIeHHOe [IpaBuiamMu BHYTPEHHETO pacropsiaka
pabOTHUKOB.

Y4eOHO-MeTonuyeckoe oOecreueHne JUIsi CaMOCTOSTENbHOW paboOThl aCMUPAaHTOB MO JTAHHON
JTUCIUILINHE OPTaHU3YeTCs:

bubauomexol yHugepcumema.:

— Oubnnoreynnli (OHII YKOMILJIEKTOBaH Y4eOHOI, METOAMYECKOM, HAay4yHOH, MepHUOJUYECKOH,
CIIPABOYHOM U XYJI0KECTBEHHOU JIUTeparypoil B coorBeTcTBUU ¢ YII u mannou PIL/L;

— uMeerca JOCTyl K OCHOBHBIM HMH(OPMAIMOHHBIM  0Opa3oBaTeIbHBIM  pecypcam,
nH(popMalMOHHON 0a3e NaHHBIX, B TOM 4Kcie Onbnuorpaduyeckoil, BO3MOKHOCTh BbIxo1a B IHTEepHeT.

Kageopoii:

— nmyTeM oOecriedeHHs] JOCTYMHOCTH BCEro HEoOXOJUMOro y4yeOHO-METOIWYECKOTro U
CIIPaBOYHOI'0 MaTepuaa;

— TMyTeM [pelOoCTaBICHUS CBEACHMM O HalIMYuu Y4eOHO-METOJMYECKON JUTepaTyphl,
COBPEMEHHBIX TPOTPAMMHBIX CPEACTB,;

— IyTeM pa3pabOTKH:

— METOJMYECKUX PEeKOMEHIAlHi, MOocoOui MO OpraHu3aliil CaMOCTOSITENILHONH paboThI
aCMHpPaHTOB,

— 3aJJaHUH JIJIs1 CAMOCTOSITEIbHON PabOTHI;

— TeM pedepaToB U TOKIAIOB;

— BOIIPOCOB K 3K3aME€HaM M 3a4eTawm,

— METOJMYECKHUX yKa3aHUM K BHIMOJIHEHHIO JJAOOPATOPHBIX U MPAKTHUYECKUX padoT U T.1I.;

— TeM KYPCOBBIX pabOT M METOAUYECKHE PEKOMEHAINH 110 MX BHIMOIHEHHUIO.

munozpaghueli yHugepcumema:

— TIOMOIIIb aBTOPaM B MTOATOTOBKE U U3JJaHUM HAYYHOH, Y4€OHON 1 METOIMYECKON TUTEPATYPHI,

— YIOBJICTBOPEHHUE TIOTPEOHOCTH B THPAKUPOBAHWUW HAYYHOW, y4EOHOM W METOIUYECKON
JUTEpaTypHI.

5 O0pa3oBartesibHbIE TEXHOJIOTHHU

B cootrBerctBun ¢ tpeboBanusiMu ®I'OC mo nHampasnenuto noarotroBku 22.06.01 Texnosorus
MaTepHaJiOB pealu3anus KOMIIEHTEHTHOCTHOTO IIOAXO0Ja JOJDKHA TMpeaycMaTpuBaTh MIMPOKOE
UCIOJb30BaHUE B YUEOHOM IIpOllecce aKTHBHBIX M HMHTEPAKTUBHBIX (POpM NpoBeneHUs 3aHATUH B
COYETaHMM C BHEAayIUTOPHON paboToil c 1enbio (HOpPMUPOBAHMS U Pa3BUTUS TNPOPECCHOHATBHBIX
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HABBIKOB acMHUpaHTOB. B paMkax Kypca NpeaycMOTPEHbl BCTPEUYM CO CIEHUATMCTaMU MPEANPUSTHI

Kypckoii obmacTu.

Tabmuna 5.1 — O6pazoBaTenbHbIE TEXHOIOTUH, UCIOJIb3yeMbIe IIPU MPOBEICHUH ayJUTOPHBIX

3aHATUN

No | HaumeHnoBaHue pasnena (JISKIUH, OO6pa3zoBaTeIbHBIC TEXHOJIOTHH O0BbeMm,
MPAKTUIECKOTO WK JTJab0paTOpHOTO yac
3aHSTHUSA)

1 | JluarpaMMbl COCTOSIHUSI METANTHYECKUX Jlekuus ¢ pa300poM KOHKPETHBIX 4
CILJIAaBOB cuTyanum

2 | Knaccudukanus, npomMbIlIUIeHHAS CemuHnap-Bu3yanuzauus. PemieHnue
MapKHUpPOBKA U MPUMEHEHUE CTaJei MPAKTUYECKHUX 3a/1a4

3 | Knaccudukanus, MapkupoBKa 1 Cemunap-npe3entanus.  Pemienue 9
MIPUMEHEHNE YYT'YHOB MPAKTUYECKHUX 3a/1a4

Utoro: 8

6 (I)OH)I OLCHOYHBLIX CPEACTB 1JIfl IPOBCACHNA l'IpOMe)KyTO‘{HOi/i arrecranmmu

IIpomerxyTouHas arTecTanus N0 AUCHUILIMHE IPOBOAUTCS B (hopMe 3aueTa.
Ilepedyens BOIPOCOB ISl MOArOTOBKH K 3a4eTy npuBeseH B [Ipunoxenun A.

Tabmuna 6.1 — Dtansl GopMUPOBaHUS KOMIIETEHIIUN

Kon koMriereHmm, coaepxanue
KOMIIETEHIINHU

JucuuniuHel (MOIyNN) MPU U3Y4EHUU KOTOPBIX POopMHUpYyeTCs
JaHHAsI KOMITETCHITHS

CHOCOOHOCTBIO U TOTOBHOCTBIO
TEOPETHUYECKU OOOCHOBBIBAThH U
ONTUMU3HPOBATH
TEXHOJIOTUIECKHE MPOIIECCHI
MOJIY4EHUs IEPCTIEKTUBHBIX
MaTEpHUAaJIOB U ITPOU3BOJICTBO U3
HUX HOBBIX U3/IEIUN C YIETOM
MMOCHEICTBUI ISl OOIIECTBA,
sKoHOMHUKH 1 dkostoruu (OTTK-1)

Mertoponorus Hay4HbIX MCCIE€I0OBaHUN IPU MOATOTOBKE
nuccepranui; OCHOBBI HAYUHBIX UCCIIEIOBaHUM, OpraHu3anus u
IUTAHUPOBAHHE HKCIIEPUMEHTA; MeTanoBeleHne U TepMUYecKast
00paboTKa METAJIOB U CIUIaBOB; DJIEKTPOPU3NUECKHE METO/IbI
HaHEeCEHUs MOKPBITHIL; Teopus u TEXHOIOIUs HOBBIX MaTepHasoB;
IlonroroBka k caaue U caada rocy1apCTBEHHOIO 3K3aMEHa;
Hayuno-uccienoBarenbckas npaktuka; Hayuno-
UCCIIEI0BATENLCKAs IEATEIIbHOCTD U TOATOTOBKA HAyYHO-
KBaJIM(HUKAIIMOHHON paboThl (JUccepTallii) Ha COMCKaHNe
Y4EHOU CTENEeHM KaHAuAaTa HayK; [IpeacraBienne HaydHOTo
JI0KJ1a/1a 00 OCHOBHBIX pe3yJibTaTax MoAroTOBIEHHON Hay4yHO-
KBaJIM(DUKAIIMOHHOM paboTh! (AHUccepTalim)

CHOCOOHOCTBIO M T'OTOBHOCTBIO

O9KOHOMHYCCKHU OLCHHUBATH
IPOU3BOJACTBCHHBIC n
HCIIPOU3BOJACTBCHHBIC 3aTpaThl

Ha CO3/IaHHE HOBBIX MaTEepHaOB
U U3JIeNHUHA, MPOBOAUTH paboOTy
M0 CHIDKEHHIO UX CTOUMOCTH H
noBbItreHuio kagecta (OITK-3)

Mertoponorus Hay4HbIX HUCCIEeI0OBaHNUIN MPHU MOATOTOBKE
muccepraiui; OCHOBBI HAYYHBIX HCCIIEIOBAHUHN, OpTaHU3aINs U
IUTAHUPOBAHHE HKCIIEPUMEHTA; MeTalIoBeIeHne U TepMUYecKast
00paboTKa METAJIOB U CIUIaBOB; DIIEKTPOPHU3NUECKIE METO/IbI
HaHEeCEHUs MOKPBITHIL; TeopHs u TEXHOIOrUs HOBBIX MaTepHasoB;
[TonroToBka K caade U caada rocyIapcTBEHHOTO DK3aMeHa;
Hayuno-uccnenoBarenbekas JesITeIbHOCT U OATOTOBKA HAYYHO-
KBaJIM(DUKAIIMOHHOM paboThI (AMccepTalliK) HAa COUCKaHUE
YUYEHOH CTeNeHH KaHauaaTa Hayk; [IpencraBieHne HayYHOTO
JOKJIa/1a 00 OCHOBHBIX pe3yJIbTaTax IMoATrOTOBICHHON HAyJHO-
KBaJTM(DUKAIIMOHHOM paboTHhI (AMCCEepPTAIINN)

CHOCOOHOCTBIO M TOTOBHOCTBLIO
MCIIONIb30BATh Ha MPAKTUKE
I/IHTerI/IpOBaHHI)Ie 3HAHUA
€CTECTBEHHOHAYYHBIX, OOIINX

MCTOJIOJ'IOI‘I/ISI HAay4YHBIX I/ICCHGJIOBaHI/Iﬁ IIpU MMOATOTOBKE
AUCCECpTAllNH, OcHOBEI Hay4YHBIX HCCHCHOB&HHﬁ, opraHu3anusa u
IITAaHUPOBAHUC DKCIICPUMCHTA, MeTaJ'I.]'IOBeJIeHI/Ie " TCpMHUYCCKas
o6pa60TKa METAJIJIOB U CIIJIaBOB, COBpeMCHHBIC METOABI
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npogeccuoHaTbHO-
OPHEHTHPYIOIINX U CIICIUATBHBIX
JMCIUILIAH JIJIsl TIOHUMaHUS
npoOJieM pa3BUTHUS
MaTepUalIOBEICHUS, YMEHUE
BBIJIBUTATh M PEAIN30BBIBATh Ha
NPaKTHKE HOBBIC
BBICOKO3(h(peKTUBHBIE
texuosoruu (OITK-5)

HCCIICIOBAHMS COCTaBa, CTPYKTYPHI U CBOMCTB MaTEPHAJIOB,;
CreurniaBbl MeTaJUIOBEACHUS; DINEKTPODUZUUECKUE METObI
HaHECEHUs MOKPHITHIA; TeopHs u TEXHOIOTHs HOBBIX MaT€pPHAJIOB;
[ToaroroBka k ciaue U caaya rocyJapCTBEHHOTO 3K3aMEHa,
Hayuno-uccnenoBarenbckas JesITeIbHOCTh U OArOTOBKA HAYYHO-
KBaTM(UKAITMOHHON pabOTHI (IMCccepTaIui) Ha COUCKaHUE
YYEHOH CTEIleHU Kanauaara Hayk; [IpeacraBienue HaydHOro
JI0KJIa/1a 00 OCHOBHBIX pe3yJbTaTax MoAroTOBICHHON HAyYHO-
KBaTM(UKAITMOHHON pabOThI (IUccepTaIum)

CIOCOOHOCTBIO U TOTOBHOCTBIO
BBIMTOJIHSATH PACUCTHO-
TEOPETHIECKHE
IKCIIEPUMEHTAIbHBIE
UCCIIEIOBaHMS B KAYECTBE
BEJIYIIEr0 UCTIOTHUTEIISI C
NPUMEHEHHEM KOMITBIOTEPHBIX
texnosioruii (OITK-6)

MeTtononorus Hayku 1 00pa3oBaTeIbHON AESITETbHOCTH;
MeTto1010r1sl HAyYHBIX UCCIEIOBAHUI ITPU NTOATOTOBKE
nuccepraiui; OCHOBBI HAYYHBIX UCCIIEIOBaHUM, OpraHu3anus u
IUTAHUPOBAHHE HKCIIEPUMEHTA; MeTaljIoBeIeHHE U TepMUYECKast
00paboTKa METAJIOB U CIUIABOB; DIIEKTPOPHU3NUECKIE METOIbI
HaHECCHUS MOKPBITUI; Teopus M TEXHOJIOTUSI HOBBIX MaTEPHUAJIOB;
[ToaroroBka k cave U caaya rocyJapCTBEHHOTO 9K3aMEHa,
Hayuno-uccnenoBarenbekast JesITeIbHOCTD U TIOATOTOBKA HAYYHO-
KBaTM(UKAITMOHHOW pabOTHI (IMccepTaIuy) Ha COUCKaHUe
YYEHOH CTEIleHU KaHauaara Hayk; [IpeacraBienne HaydHOro
J0KJIaJia 00 OCHOBHBIX pe3ysbTaTax MoArOTOBIEHHOM Hay4yHO-
KBaJIM(UKAIIMOHHON paboTHI (JricCepTalnm)

CIIOCOOHOCTBI0O M T'OTOBHOCTBIO

pa3pabaTsiBaTh

TEXHOJOTUICCKHUi nporiece,
TEXHOJIOTHYECKYIO OCHACTKY,
pabouyro JIOKYMEHTAIIHIO,
MapLIPyTHBIE U OIEPAlMOHHBIE
TEXHOJIOTUYECKUE KapThl ISt

W3TOTOBJIEHUSI HOBBIX H3JEIHN
M3 IEPCIEKTUBHBIX MaTepuaioB
(OINK-11)

MerannoBeneHnue 1 TepMuieckas 00paboTka METalioB U
CIIaBOB; DIIEKTPOPUZNIECKHAE METO/IbI HAHECEHUS TIOKPBITHIA;
Teopus u TexHOJIOTUS HOBBIX MaTepuaios; [loAroToBka k ciaye u
c/lavya roCyJapCTBEHHOTO 9K3aMeHa; Hay4yHo-uccienoBarenbekast
JeSTeNIbHOCTD U MOATOTOBKA HAyYHO-KBATH(PUKAITMOHHON pabOThI
(mMccepranun) Ha COMCKaHUE YYCHOU CTETICHH KaHIuaTa HayK;
IIpencraBnenne Hay4HOTO JI0KJIaga 00 OCHOBHBIX pe3ysbTaTax
MOATOTOBJIEHHON HayYHO-KBaJIM(UKAIIMOHHON paboThl
(muccepranun)

CITOCOOHOCTBHIO U TOTOBHOCTBIO
y4aCTBOBATh B MPOBEJCHUN
TEXHOJOTHYECKHUX
9KCIIEPUMEHTOB, OCYIIIECTBIISATh
TEXHOJIOTUYECKUH KOHTPOJIb TIPH
MPOM3BOJICTBE MAaTEPHAIIOB U
uznenuii (OITK-12)

OcHOBBI Hay4YHBIX HCCIIEA0OBAHNIN, OPTraHNU3aALNS U IUIAHUPOBAHHE
JKCIepUMEHTa; MeTallsloBeICHIE U TepMUUecKas o0paboTka
METAJIJIOB U cIl1aBoB; COBPEMEHHBIE METO/IbI HCCIIEN0BAaHNUS
COCTaBa, CTPYKTYpPHI U CBOMCTB MaTepHraioB; CrielryiaBbl
METaJUIOBEIeHUS; DIEeKTPO(PU3NIECKHE METO/IbI HAHECEHUS
MTOKPBITHI; Teopus 1 TEXHOJIOTHsI HOBBIX MATEPUAJIOB;
IToaroroBka k cade u caada rocyJapCTBEHHOTO 3K3aMEHa,
HayuHno-uccnenoBarenbckas 1€4T€IbHOCTD U OJrOTOBKA HAYYHO-
KBaTU(DUKAITMOHHOM paboThI (AMccepTaly) Ha COUCKAHUE
Y4YEHOU CTENEeHN KaHAauaaTa HaykK; [IpeacraBienne HaydHOTO
JI0KJ1a/1a 00 OCHOBHBIX pe3yJbTaTax MoAroTOBIEHHON Hay4yHO-
KBaJIM(DUKAIIOHHOM paboThI (AUccepTalim)

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

Wnoctpannsiii s361K; [IpodeccronanbHblii HHOCTPAaHHBIH SI3BIK;
OcCHOBBI HAyYHBIX HCCIIEOBAHUN U OPTaHU3allMs U TUIAHUPOBaHUE
JKCHepuMeHTa; MeTtanoBeeHre U TepMuyeckast oopaboTka
METAJJIOB U cI1aBoB; [IoaroToBka k cnaye u caada
rocy1apCTBEHHOIO 7K3aMeHa; HayuHo-uccienoBaTenbekas
npakTtuka; HayuyHo-uccnenoBarenbckas 1esiTeIbHOCTD U
MOJIrOTOBKA HAyYHO-KBAIU(PUKALMOHHON pabOoTHI (AHUCCEpTALIIH)
Ha COMCKAaHME yYeHOM cTeneHu Kanaunarta Hayk; [IpeacraBinenue
HAYYHOT'O JIOKJIaJa 00 OCHOBHBIX pe3y/ibTaTaxX NOArOTOBICHHOM
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HayYHO-KBAIM()UKALMOHHON pabOoThI (AUCCEPTAIIH)

CIMOCOOHOCTH MCIOJIb30BaTh
COBPEMEHHBIE TIPEJICTABICHUS
HAayK O MaTepuasax MpH aHaIu3e
BJIMSHUSI MUKPO U HAHO
Maciirada Ha MEXaHU4IeCKuUe,
busryecKkre, MOBEPXHOCTHBIE U
JpyrUe CBOMNCTBAa MaTEPHAIIOB,
B3aWMO/JICHCTBUSI MAaTEPUAJIOB C
okpyskarorieit cpemoit (ITK-6)

MertannoBeieHue U TepMuueckasi 00paboTka METaIoB U
criaBoB; [loAroToBKa K cjaue u caada rocy1apcTBEHHOTO
sk3ameHa; HayuHno-uccnenoBarenbckas npakTuka; Hayano-
HCCIIeI0BATENBCKAs IEATEIIbHOCTD U MOATOTOBKA HAyYHO-
KBaTM(UKAITMOHHON pabOTHI (IMccepTaIuy) Ha COUCKaHUE
YYEHOH CTEIleHU Kanauaara Hayk; [IpeacraBienue HaydHOro
J0KJIaJja 00 OCHOBHBIX pe3yNbTaTax MOArOTOBIEHHOM Hay4yHO-
KBaJTM(UKAIIMOHHON paboTHI (JUccepTaLnm)

TOTOBHOCTBIO K
CaMOCTOSITEILHOMY 00y9IEHHIO
HOBBIM METOJIaM MCCIIEIOBAHHUS, K
M3MEHECHHUIO HAYYHOTO, HayIHO-
€ ITarOTHYECKOTO U
IPOU3BOJICTBEHHOTO IPOMHIIS
CBOCH MpodeccuoHaATBHON
nesrenpHocTH (ITK-7)

NHocTpanHslii A3bIK; [IcHX0s10rus U eaaroruka;
MertasioBesieHlE U TepMHUEcKas 00paboTKa METaJIJIOB U
craBoB; COBpeMEHHBIE METO/IbI HCCIIEIOBAHUS COCTABA,
CTPYKTYPBI U CBOWCTB MaTepuasos; CrienriaBsl MeTaJIOBEICHHS;
[ToxroToBka K caadye U caada rocy1apCTBEHHOTO 9K3aMEHa;
Hayuno-uccnenoBarenbckas npakrtuka; Hayuno-
HCCIIEIOBATENBCKAS IEATEIILHOCTD U MMOATOTOBKA HAyYHO-
KBaTM(UKAITMOHHOW pabOTHI (IMccepTaIuy) Ha COUCKaHUe
YYEHOU CTEIIeHU KaHauaara Hayk; [IpeacraBienue HaydHOro
JI0KJIa/1a 00 OCHOBHBIX pe3yJibTaTax MoAr0TOBJIECHHON HAy4HO-
KBaJTM(UKAIIMOHHON paboTHI (JriccepTannm)

CIIOCOOHOCTBIO UCIIONB30BATh
MIPUHIIAITE B METOIUKH
HCCIICIOBAHU M, UCTIBITAHUMN 1
JTUAarHOCTHKY BEIECTB U
MaTepuasoB, IPUMEHSTh
KOMILJIEKCHBIN MOAXO K
MCCJIEI0BAHUIO MAaTEPUAJIOB U
TEXHOJIOTHIl UX 00pabOTKU U
Mo u(UKaIH, BKIIIOYas
CTaHJapTHHIC U
cepTu(UKAIIMOHHBIE UCTTBITAHUS
MaTepUaJIOB, U3JETUN U
nporecco (ITK-8)

OCHOBBI Hay4YHBIX UCCIIEOBAaHHM, OpraHU3alysl U INIAHUPOBaHKE
9KCIIEPUMEHTA; MeTauIoBeIeHNe U TepMuiecKast oopadoTka
METaJUIOB U CIu1aBoB; COBpEeMEHHbIE METO/Ibl MCCIIEI0BaHUS
COCTaBa, CTPYKTYpPHI U CBOMCTB MaTepuaioB; CrienriiaBbl
MeTaJUIOBeIeHUs; DIIeKTPO(PU3NIECKUE METO/Ibl HAHECEHUS
MTOKPBITH; Teopus u TEXHOJIOTHs HOBBIX MATEPUAJIOB;
IloaroroBka k cade u caada rocyJapCTBEHHOTO 3K3aMEHa,
[legarornueckas npaxtuka; HaydHo-uccienoBarenbckas
npakTuka; HayuyHo-uccnenoBarenbckas JesTEIBHOCTD U
MO/ArOTOBKA HayYHO-KBATM(PUKAMOHHOMN pabOThI (ArCCepTaLiM)
Ha COMCKAHME YYEHOU cTeneHu Kanauaara Hayk; [IpencraBnenue
Hay4YHOTI'0 JI0KJIaJja 00 OCHOBHBIX pe3y/bTaTaX IMOArOTOBICHHOM
Hay4YHO-KBAIU(UKALMOHHOM paboThI (AUCCepTaLIH)

CIIOCOOHOCTBIO K KPUTUYECKOMY
aHaJIM3y U OLIEHKE COBPEMEHHBIX
HAy4YHBIX JIOCTUKEHUH,
TeHEePUPOBAHUIO HOBBIX UIEH NpU
PEIICHUH UCCIIEIOBATEIBCKUX U
NPaKTUYECKUX 3a/1a4, B TOM
YHCIIe B MEXTUCIHTTHHAPHBIX
obmactax (YK-1)

Uctopus u punocodust Hayku; MeTogoaorust Hayku v
o0pa3oBaTeNbHON AEATENbHOCTH; MeTO10JI0THsl HAyUHBIX
UCCIIEIOBAaHUM ITPU NOJATOTOBKE AMccepTanuy; MeTauioBeieHue U
TepMHUUecKas 00paboTKa MEeTaIOB U CIIaBoB; [loAroroBka k
cllade u cJladya rocyJapCcTBEHHOT 0 9k3aMmeHa; HayuHo-
ncclenoBaTenbeKas npaktuka; Hayduno-uccnenoBarenbekas
NeSITeNIbHOCTh U MOATOTOBKA HAyYHO-KBATH(PUKAMOHHON pabOThHI
(IuccepTanun) Ha COMCKAaHUE YUEHOU CTETIEHU KaHUAaTa HayK;
IIpencraBnenne Hay4HOTo J10KJIaZa 00 OCHOBHBIX pPe3ysbTaTax
MOJIFOTOBJICHHOM HAayYHO-KBaTU(PUKALIMOHHOMN paboThI
(tuccepranun)
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6.2 Onucanue nNokasarteJieil U KpUTepUeB OLIEHNBAHUS KOMIIeTEHIMI HA Pa3JIMYHBIX
JTanax ux popMHpoOBaHUs, ONMMCAHUE HIKAJ OLIEHHBAHUS
Tabnuua 6.2 — [lokazaTenu U KPUTEPUH ONPEIEICHUS YPOBHS CPOPMUPOBAHHOCTH KOMITETCHIIUN
("dacTeli KOMIETCHITUI)

Ne | Kon YpoBHU CHOPMUPOBAHHOCTH KOMITCTCHITH
Ne  |kommeren- IToporosslii IIponBuHYTHII Bricoknii
o\ | 1uu (YIOBIIETBOPUTEILHBIN ) (xoporo) (oTnHr4HO)
(wm ee
4acTH)
1 |OIIK-1 3HAaTh: MPOLIECCHI 3HATh: IPOLIECCHI 3HaTh: MPOLECCHI MTOJIYYEHHUS
MOJTyYeHUs MOJTyYEHUS IEPCIIEKTUBHBIX | IEPCIIEKTUBHBIX MaTepUAJIOB
MEPCIIEKTHBHBIX MaTepUajoB U Y TIPOU3BOJICTBO U3 HUX
MaTepuasoB IIPOU3BOJICTBO U3 HUX HOBBIX U3JIEJIUN C YIETOM
YMeTh: 000CHOBBIBATH U | HOBBIX H3JICIUI IOCJICICTBHI JIJIs OOIIECTBA,
ONTUMU3UPOBATH YMeTh: 000CHOBBIBATh U SKOHOMHKH U SKOJIOTHH
TEXHOJIOTHYECKHUE ONTHUMU3UPOBATH YMeTh: 000CHOBHIBATh H
MPOLIECCHI MOMYUEHUsI | TEXHOJIOTMYECKUe ONTUMHU3HPOBATh
MEPCIICKTHBHBIX MPOLIECCHI TOJTYYCHUS TEXHOJIOTUYECKHE MPOLIECCHI
MaTepuasoB HEPCIIEKTUBHBIX MOJIYYEHUs IEPCTIEKTUBHBIX
Bnaners: 3HaHUAMH MaTepHaJIOB U MaTepHUajioB U MPOU3BOJICTBO
MO3BOJISTFOIIUMU MPOU3BOJICTBO U3 HUX U3 HUX HOBBIX U3JIEIUIN C
000CHOBBIBAThH U HOBBIX U3JIETUN Y4€TOM IOCJIEeACTBHUI 115t
ONTUMU3UPOBATH Brnagets: 3HaHuSIMU o011ecTBa, YJKOHOMUKH U
TEXHOJOTHYECKHE MO3BOJIIOIIUMU HKOJIOTUU
IIPOLIECCHI IOJyuyeHUs1 | 00OCHOBBIBATH U Brnagers: 3HaHUSAMEI
MEPCIIEKTUBHBIX ONTUMU3HPOBATH MO3BOJISTIOIIUMU
MaTepuasoB TEXHOJIOTHYECKHE 000CHOBBIBAThH U
MPOLIECCHl OJTYYEHUS ONITUMHU3HPOBATh
MTEePCTIIEKTUBHBIX TEXHOJIOTHYECKHUE TTPOLIECCHI
MaTepuasoB U MOJTYYEHUsI IEPCTIEKTUBHBIX
MPOU3BOJICTBO U3 HUX MaTepHuajoB U MPOU3BOJICTBO
HOBBIX M3AENUI U3 HUX HOBBIX U3JIEIUN C
Y4ETOM IOCIIEACTBUM IS
00111eCTBa, DKOHOMUKH U
9KOJIOTUHU
2 OIIK-3 3HaTh: CIIOCOOEI, 3HAaTh: CIIOCOOHI, 3HaTb: CIOCOOEI,

MO3BOJISIOIINE
SKOHOMHUYECKH
OIICHUBATH
MIPOU3BOJICTBEHHBIE 1
HEIMPOU3BOJICTBEHHBIE
3aTpaThl HA CO3JIaHUE
HOBBIX MaTepPHAIIOB U
W3JIeTTUI

YMeTb: NpUMEHATh
CIIOCOOBI,
MTO3BOJISIOIINE
SKOHOMHUYECKH
OIICHHUBATh
MPOU3BOJICTBEHHBIE U
HEIMPOU3BOJICTBEHHBIE

ITO3BOJISIONINE
SKOHOMMYECKHU OLICHUBATh
MPOU3BOJICTBEHHBIE U
HETIPON3BOICTBEHHBIE
3aTpaThl HA CO3aHUE
HOBBIX MaT€pUAIIOB U
W3JEIUH, TPOBOAUTH
paboTy MO CHIKEHUIO UX
CTOMMOCTH

YMeTb: NpUMEHSTh
CIIOCOOBI, MMO3BOJISIOIINE
SKOHOMMYECKHU OLICHUBATh
MMPOU3BOJICTBEHHBIE 1
HEMPOU3BOJCTBEHHbIE
3aTpaThl HA CO3aHNE

MO3BOJISIONINE
YKOHOMHYECKHU OIICHUBATh
MIPOU3BOJICTBEHHBIC U
HEIPOU3BOJICTBEHHBIC
3aTpaThl Ha CO3JIaHUE HOBBIX
MaTepUasoB U U3JIEIHH,
MPOBOJIUTH PabOTY MO
CHIDKEHHUIO UX CTOUMOCTH U
TTOBBIIICHUIO Ka4ecTBa
YMeTh: MPUMEHSTH CIIOCOOHI,
MTO3BOJISTIOIINE
YKOHOMHYECKHU OIIEHUBAThH
MIPOU3BOJICTBEHHBIC U
HEMPOU3BOICTBEHHBIC
3aTpaThl Ha CO3JIaHNUE HOBBIX
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3aTpaThl HA CO3/IaHUE
HOBBIX MaT€pUAJIOB U
u3Jaenni

Bnagerts: cmocodamu,
IIO3BOJJAOIIUMHA
SKOHOMMYECKH
OILICHHUBATH
HpOI/I3BO[[CTBCHHLIe nu
HETPOU3BOJCTBECHHBIE
3aTpaThbl HA CO3/IaHUE
HOBBIX MaT€pUAJIOB U
U3Jenni

HOBBIX MaT€pPUAIIOB U
U3JICIUNA, TPOBOIUTH
paboTy MO CHIKEHUIO UX
CTOUMOCTH

Brnaners: cmocobamu,
MO3BOJIAIOIIUMU
HYKOHOMHYECKH OLCHUBATh
MIPOU3BO/ICTBEHHBIE U
HEIPOU3BOJCTBEHHbBIE
3aTpaThl Ha CO3/IaHUE
HOBBIX MaTE€pHAJIOB U
W3JeJINN, IPOBOIUTh
paboTy MO0 CHUXKEHUIO UX
CTOUMOCTH

MAaTEepUAJIOB U U3JIEIINH,
IIPOBOIUTH PabOTy IO
CHIDKEHHIO UX CTOUMOCTH U
MOBBIIIEHHIO Ka4eCTBa
Bnanets: ciocobamu,
TO3BOJISIOIIMMHU
SKOHOMHYECKH OLICHUBATh
MIPOU3BOJICTBEHHBIC U
HEIPOU3BOICTBCHHBIC
3aTpaThl Ha CO3/IaHUE HOBBIX
MaTEPHUAJIOB U U3JICIIHH,
MPOBOAUTH PabOTy IO
CHUYKCHUIO UX CTOMMOCTH U
MOBBIILICHUIO KAYECTBA

OIIK-5 3HaTh: POOIEMBI 3HaTh: CBEJICHUS O 3HaTh: CPOPMHUPOBAHHBIC
pa3BUTHS npobiaemMax pa3BUTHS CHCTEMaTU4YeCKHe CBEACHUS
MaTepuaIOBEICHUS COBPEMEHHOTO 0 IpobJIeMax pa3BUTHUS
Ymers: MaTepHaIOBEICHUS COBPEMEHHOTO
UCIIONIb30BaTh HA YMmerb: MaTepHaIOBEICHHS
IPaKTUKE UCIIOJIb30BaTh HAa IPAKTUKE | YMETh!

MHTETPUPOBAHHBIC MHTETPUPOBAHHBIE 3HAHUS | MCIIOJIb30BaTh HA TIPAKTUKE
3HAHUS €CTECTBEHHOHAYYHBIX U MHTETPUPOBAaHHbIC 3HAHUS
€CTECTBEHHOHAYUYHBIX | 00LIMX MpOo(dhecCuoHaNbHO- |E€CTECTBEHHOHAYUHBIX,
JUCLUIUIAH 1715 OPUEHTUPYIOIIHUX 001uX MpoeccuoHaIbHO-
[NOHUMAaHMS PoOJeM | AUCHUIUINH JUIs OPHEHTUPYIOILUX U
pa3BUTHS NOHUMAaHHS TPOOIIEM CTIEIUATBHBIX JIUCIUILTIH
MaTepHaIOBEICHUS pa3BUTHS 111 HOHUMaHUs pobieM
Brnamers: HaBBIKAMH MaTepHaIOBEICHUS Pa3BUTHS MaTePUAIIOBEICHUS
BBIJIBUKEHUSI HOBBIX Bnaners: HaBbIKamu Bnaners: HaBbIKamu
TEXHOJIOTUH B 00J1aCTH | BBIIBUKECHHUST HOBBIX BBIJIBUKCHUS U peasTu3aIliu
MaTepHaJoBEICHUS BBICOK03()(hEKTHBHBIX Ha MPaKTHKE HOBBIX
TEXHOJIOTHil B 00J1acTH BBICOKO3((DEKTUBHBIX
MaTepHaIOBeICHUS TEXHOJIOTUH B 06J1acTn
MaTepUaIOBEJICHUS
OIIK-6 3HaTh: MpaBUIIa 3HaTh: IpaBUIIa 3HaTh: paBuiIa MPOBEIECHUS

MIPOBEICHUS PACUETHO-
TEOPETHUYECKUX U
AKCIIEPUMEHTAIIbHBIX
HCCJICIOBAaHUM B
o0JacTu ynmpo4YHEeHUs
JeTajei

YMeTh: BBEITOJIHATD
pacyeTHo-
TEOPETHYECKHUE U
AKCIIEPUMEHTAJIbHbBIE
HCCJIEIOBaHUS B
KauecTBE BEAYLIETO
HUCITOJTHUTEIIS
Bianers: HaBBIKAMH
BBITIOJTHEHUS PACUETHO-
TEOPETHUUYECKUX U
AKCTIEPUMEHTATHHBIX

MIPOBEJICHHS PACUETHO-
TEOPETUICCKHUX U
AKCIIEPUMEHTATBHBIX
HCCIEIOBAHUM B 001aCTH
YIIPOYHEHUS U
BOCCTAHOBJIEHUS JIeTaJIEN
YMeTh: mpodeccruoHanbHO
BBITIONTHSATH PacyeTHO-
TEOPETUICCKHE U
IKCIIEPUMEHTAILHBIC
HCCIIEIOBAHUS B KAYECTBE
BEIYIIEro UCTIOTHUTES
Bnaners: HaBbIKaMu
npodeccnoHaITbEHOTO
BBITIOJTHEHUS PacYCTHO-
TEOPETUYECKHUX U
IKCIIEPUMEHTAITLHBIX

pacyeTHO-TEOPETUIECKUX U
OKCIICPUMCHTAJIBHBIX
UCCIIeJOBaHHU B 00IaCTH
YIPOUYHEHUS U
BOCCTAHOBIICHUS JIETAJICH C
IMIPUMEHCHUEM
KOMITBIOTCPHBIX TEXHOJIOTUHU
YMeTh: npodeccuoHaIbHO
BBITTIOJIHATDE paC4€THO-
TEOPETHYECKHE U
OKCIICPUMCHTAJIBHBIC
UCCJICJOBAaHHS B KQUECTBE
BEJIYIIETO UCTIOTHHUTEIS C
NpUMEHEHHEM
KOMITBIOTCPHBIX TEXHOJIOTUHU
Brnaners: HaBbIKaMu

PO ECCHOHAIIBHOTO
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HCCIIEIOBAHU I
MTOKPBITHI

HCCIIEA0BAHUN TIOKPBITUN

BBITIOJIHEHUS] PACUETHO-
TEOPETHYECKUX U
AKCIIEPUMEHTAJIbHBIX
HCCIICIOBAHUM MTOKPBITUH C
MIPUMEHEHUEM
KOMIThIOTEPHBIX TEXHOJIOTHUI

OIIK-11 3HaTh: CIOCOOHI, 3HATE: CIIOCOODI, 3HATh: CIIOCOOBI,
HO3BOJISIOIINE HO3BOJISIOIINE M03BOJISIOIINE
pa3palaTbiBaTh pa3pabaTbIBaTh paspabartbIBaTh
TEXHOJIOTUYECKUI TEXHOJIOTUYECKUH MPOLIECC, | TEXHOJOTHUECKUH Mpolecc,
IpoLEecC U TEXHOJIOTMYECKYIO TEXHOJIOTMYECKYIO0 OCHACTKY,
OlepalOHHbIE OCHACTKY, OIIEpallMOHHbIE | pabouyr0 JOKYMEHTALHIO,
TEXHOJIOTMYECKUE TE€XHOJIOIMYECKHE KapThl | MApLIPYTHHIE U
KapThl JUIs JUI U3TOTOBJICHUS HOBBIX | ONE€PALIMOHHBIE
W3TOTOBJICHUSI HOBBIX | U3JEJIUN U3 TEXHOJIOTMYECKHE KapThl JUIs
u3Jenui HEePCIEKTUBHBIX M3TOTOBJICHHS HOBBIX
YMerTb: pa3pabarbiBaTh | MaTepHAaioB U3JIEIUH U3 IEPCIEKTUBHBIX
TEXHOJIOTUYECKUI VYMmers: pa3pabarbiBaTh MaTepHuaoB
porecc u TEXHOJIOIMYECKUI IpoLecc, | YMeThb: pa3padaThiBaTh
TEXHOJIOTUYECKUE TEXHOJIOTUYECKYIO TEXHOJIOTHYECKUH Tpoliecc,
KapThl AJIs OCHACTKY, TEXHOJIOTMYECKYIO0 OCHACTKY,
U3rOTOBJICHUS HOBBIX | TEXHOJOIMUYECKHE KapThl | pabodyro JTOKYMEHTAIHIO,
U3JIEIHH JUISL U3TOTOBJICHUS] HOBBIX | MAPLIPYTHBIE U
Brnanets: ciocobamu, | u3aenuii uz OIEepaLUOHHBIE
HO3BOJISAIOIINMU HEePCIEKTUBHBIX TEXHOJIOTUYECKHE KapThl IS
pa3pabarbIBaTh MaTepuasoB U3TOTOBJICHUS HOBBIX
TE€XHOJIOTMYECKHUI Brnanets: cnocobamu, U3JIEIUH U3 IEPCIIEKTUBHBIX
poLecc u MTO3BOJISIFOIIMMU MaTepUasoB
TEXHOJIOTUYECKHE pa3pabaTbIBaTh Brnanets: ciocobamu,

KapThl AJIs TE€XHOJIOTMYECKHUH MPOLECC, |T03BOISIOIIMMHU
W3TOTOBJICHUS HOBBIX | TEXHOJIOTMUECKYIO pa3pabarbIBaTh
U3JIeHH OCHACTKY TEXHOJIOTHYECKHUE | TEXHOJIOTMUECKUI MpoLecc,
KapThl AJI1 U3TOTOBJICHUSI | TEXHOJIOTMYECKYIO0 OCHACTKY,
HOBBIX U3JIENINN U3 pabouyro JOKYMEHTAIHIO,
NEPCIIEKTUBHBIX MapuipyTHbIE U
MaTepuasoB oTepalioHHbIe
TE€XHOJIOTUYECKHUE KapThl IS
M3TOTOBJICHUS HOBBIX
U3JIEIUH U3 IEPCIIEKTUBHBIX
MaTepUajoB
OIIK-12 3HaTh: CBEJIECHUSA O 3HaTh: CBEJEHUS O 3Hatb: chopMUpOBaHHBIE

TE€XHOJOTMYECKOM
KOHTpOJIE NIPH
MIPOU3BOJICTBE
MaTepHajoB
YMeTh: NpoBOAUTH
TEXHOJIOTMYECKHE
JKCIIEPUMEHTHI
Biagets: HaBbIkamMu
MIPOBECHUS
TEXHOJIOTMYECKHUX
SKCIIEPHUMEHTOB B

TEXHOJIOTHICCKOM
KOHTPOJIE IIpU
MPOU3BOJICTBE MaTEPUAIOB
M U3ieanit

YMeTb: NpOBOIUTH
TEXHOJIOTUYECKHE
SKCIEPUMEHTHI U
OCYILIECTBJIATH
TEXHOIOTHYSCKUH
KOHTPOJIb NPU
MPOU3BOJICTBE MaTEPUAIOB

CUCTEMaTUYECKUE CBEICHUS
0 TEXHOJIOTMYECKOM
KOHTpOJIE MIPH MPOU3BOJICTBE
MaTepUasoB U U3JENUN
YMeTb: NpoBOAUTH
TEXHOJIOTMYECKHE
AKCIIEPUMEHTHI U
OCYILECTBIIATh
TEXHOJIOTUYECKHI KOHTPOJIb
IIPYU IPOU3BOJICTBE
MAaTEepHAIOB U U3IEIIHI
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o0acTu Bnaners: HaBpIKaMu Bnaners: Ha BRICOKOM
MaTepuaIoBeICHUS POBEJCHUS YpOBHE HaBBIKAMH
TEXHOJIOTHIECKHIX MIPOBEICHUS
JKCIIEPUMEHTOB, TEXHOJOTHYECKHUX
MIPOBOJMMBIX B 00JIACTH IKCIIEPUMEHTOB,
MaTepuaioBeICHUS MIPOBOAMMBIX 00JIACTH B
MaTepHUaIOBeICHUS
ITK-3 3HaTh: COBPEMEHHbIE 3HaTh: COBPEMEHHBIE 3HaTh: COBPEMEHHbIE
METO/IbI TEOPETUIECKUX | METOJbI TEOPETUIECCKUX U | METOJIBI TEOPETUUCCKUX U
U IPUKIJIAJHBIX HAYK B | IPUKJIATHBIX HAYK B MPUKJIAIHBIX HAYK B 00J1aCTH
00J1aCTH TEXHOJIOTUU 00J1aCcTH TEXHOJIOTHH TEXHOJIOTUU MAaTEPUAIIOB TIPH
MaTepuasoB Mpu MaTepuasoB MIPU aHaJU3e, |aHaIu3€e U MOJICIMPOBAHUU,
aHaJIu3e u MOJICTTUPOBAaHUU U TEOPETUYCCKOM U
TEOPETUUECKOM TEOPETUUYECKOM AKCIIEPUMEHTAILHOM
HCCIIEIOBAaHUHT MCCJICIOBAHUH MAaTEPUAJIOB | MCCIIEIOBAHUN MAaTEPUAJIOB U
MaTepuasoB U TIPOIIECCOB. MIPOLIECCOB.
YMeTh: UCTIONB30BaTh M | YMETh: UCTIOIB30BaTh U YMeTh: UCTIOIB30BaTh U
pa3BUBaTh Oa30BbIC pa3BUBaTh 0a30BbIC 3HAHUS |pPa3BUBATh 0A30BbIC 3HAHUS
3HAHHS TEOPETUUYCCKUX | TCOPETHICCKHUX U TEOPETUICCKHUX U
U TIPUKJIAJHBIX HAYK B | IPUKIIATHBIX HAYK B MPUKJIAIHBIX HAYK B
pohecCHOHATLHOM pohecCUOHATTLHOM npodeccCHoHATLHOM
JESITEIIbHOCTH TPU JeSTeIbHOCTH NP aHAU3e, | IeATEIbHOCTH MpU aHAIIU3e U
aHaJIu3e u MOJICTTHPOBAHUH H MOJICTTUPOBAHUH,
TEOPETUUECKOM TEOPETUIECKOM TEOPETUYECKOM U
UCCJICIOBAaHUH UCCJIEJOBAaHUH MaTEPHUAJIOB |IKCIIEPUMEHTAIEHOM
MaTepHajioB Y TIPOLIECCOB. HCCIIEIOBAaHUU MaTEPHAIIOB U
Brnanets: HaBbIKaMu Brnagets: HaBbIKaMu MIPOLIECCOB.
aHajan3a npu aHaJIM3a U MOJICTTUpOBaHus | BrajeTh: HaBpIKAMH aHAIH3a
TEOPETHYECKOM IPU TEOPETUIECKOM Y MOJICTTMPOBAHHUS TIPU
HCCIIeIOBAaHUHT WCCIICIOBAaHUH MAaTEPHAIIOB | TEOPETUICCKOM U
MaTepuasoB U TIPOIIECCOB AKCIIEPUMEHTAIHLHOM
HCCTIEIOBAaHUN MaTEPHAIIOB U
MIPOLIECCOB
I1K-6 3HaTh: CIIOCOOEI, 3HaTh: CIOCOOHI, 3HaTh: CIIOCOOBI,

ITO3BOJISIOIIHE
HCITOJI30BaTh
COBpPEMEHHBIC
MPEACTABICHUS HAYK O
MaTtepuaiax mpu
aHaJIN3€ BIIMSIHUS
MHUKPO ¥ HAHO
MaciiTada Ha
MEXaHHYeCKHEe CBOMCTBA
MaTepHuaioB

YMeTh: UCIIOIb30BaTh
COBpPEMEHHBIC
MPEACTABICHUS HAYK O
MaTtepuaiax mpu
aHaJIn3€ BIIMSIHUSI
MHUKPO ¥ HAHO
Maciiraba Ha
MeXaHNYeCKHe CBOMCTBA

IO3BOJISIOININE
HCIO0JIb30BaTh
COBPEMEHHBIC
MPEJICTABICHUS HAYK O
Marepuaiax Mmpu aHaIn3e
BIIUSIHUSI MUKPO M HAHO
MaciTada Ha
MeXaHHYECKHE,
¢duznueckue,
MMOBEPXHOCTHBIE CBOMCTBA
MaTepuaioB

YMeTh: HCI0Ib30BaTh
COBPEMEHHBIE
MpEeACTaBICHUS HAYK O
Marepuaiax Mpu aHaiau3e
BIIMSTHUSI MUKPO ¥ HAHO
Macitaba Ha
MeXaHHYECKHE,

MTO3BOJISIONINE MCIIOJIH30BaTh
COBPEMEHHBIE
MPEACTABICHUS HAYK O
MaTepuaax mpu aHaau3e
BIIUSTHUSL MUKPO U HAHO
MaciTada Ha MeXaHU4YeCKue,
¢buznueckue,
MMOBEPXHOCTHBIE U IPYTHE
CBOICTBa MaTepuasos,
B3aUMOJICUCTBUS
MaTepHualoB ¢ OKpPYKaroIei
Cpenou.

YMeTh: UCTIO0JIb30BATh
COBPEMEHHBIC
MPEACTABICHUS HAYK O
MaTrepuaiax Mmpu aHaJIN3e
BIIUSTHUSL MUKPO U HAHO
MacmTaba Ha MeXaHUJeCKue,
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MaTepUasoB
Bnaners: criocobamu,
IIO3BOJJAKOIIUMHA
HCIIOJb30BaTh
COBPEMEHHEIE
IIPEJICTaBICHHUS HAYK O
MaTepuaiax mpu
AHAJIN3¢C BIINAHUSA
MHUKPO U HAaHO
Maciraba Ha
MEXaHMYECKHUE CBOICTBA
MaTepUajoB

¢uznueckue,
MOBEPXHOCTHBIE CBOMCTBA
MaTepHasoB

Bnagerts: cioco6amu,
MTO3BOJISTFOIIIUMU
UCIIOJIb30BaTh
COBPEMEHHBIC
MIPE/ICTABICHUS HAYK O
MaTepuanax npu aHaiau3e
BIIUSTHUS MUKPO U HAHO
Mmacirada Ha
MEXaHHYECKUE,
dbuznveckue,
IMOBEPXHOCTHBIE CBOMCTBA
MaTepuasoB

¢dusnueckue,
IIOBEPXHOCTHBIE U JIpyTHe
CBOMCTBA MaTepHUaoB,
B3aHUMOJICHCTBUA
MaTEpUAJIOB C OKpYXKarollen
Cpenoi.

Bnanets: ciocobamu,
MO3BOJISIOIIUMHU
UCII0JIb30BAaTh COBPEMEHHBIE
NPEeJCTaBICHUS HAYK O
MaTepHaiax Ipu aHajause
BIIMSTHUS. MUKPO M HAHO
MmaciTada Ha MEXaHUYECKue,
¢dusnueckue,
MIOBEPXHOCTHBIE U JIpyTHe
CBOMCTBA MaTepHUaos.,

B3aMMOJICHCTBUS
MAaTEPHAJIOB C OKPYKAIOILIEH
CpeIoi.

I1K-7 3HATL: OCHOBHBIE 3HaATh: HOBBIE METOIBI 3HATBH: HOBBIE METOIEI
METOAbI UCCIICIOBAHHUS, |HUCCIICIOBAHMS, HCCIICAOBAHUS,
UCIIOJIb3YEMbBIC B UCIIONIb3yeMbIe B 00J1aCTH | UCIOJIb3yeMbIe B 00JIaCTH
obnactu MaTepHaIOBEICHUS MaTepUaIOBEICHUS 1
MaTepHaIOBEICHHS VYMeTh: caMOCTOSITENIHLHO TEXHOJIOTHH MaTEPHAIIOB
YMeTh: caMOCTOSITENFHO | 00y4aThCs HOBBIM METOJIaM | Y METh: CaMOCTOSITEIIbHO
00y4aThCsi HOBBIM HCCIICA0BaHUS, 00y4JaThCsi HOBBIM METOaM
METOJIaM HCCIIEIOBAHHUS, | ICTIONB3YEMBIM B 00JIaCTH | KCCIIeIOBaHUS,
WCIIOJIb3YEMBIM B MaTepuaIOBeICHUS HCIIOJIB3YEMBIM B 001aCTH
obmnactu Bmaners: HaBBEIKAMH MaTepuanoBeIeHUs U
MaTepHaIOBEICHUS Hay4YHOT'O U Hay4YHO- TEXHOJIOTUU MaTEPHAJIOB
BrnaneTs: HaBBIKAMHA neaarorudyeckoro npoduis |BrnaneTs: HaBbIKaMu
HAy4HOTO NMPOuUIs B B CBOEi Hay4YHOT'0, HAYYHO-
cBOCH npodeccuoHanbHOM IeJaroru4ecKoro u
npodecCuOHATIbHON JeITeIbHOCTU MIPOU3BOJICTBEHHOTO
JIeSITETLHOCTH npoduns B cBoeit

npo¢eCCHOHATIBHON
JeSITEIbHOCTH
I1K-8 3HaTh: OCHOBHEIC 3HaTh: OCHOBHEIE 3HaTh: OCHOBHBIE PUHIIUIIBI

METOIUKHU
HCCIeIOBaHUM U
HCITBLITAHHI BEIIECTB
YMeTb: NpUMEHSTh
KOMILICKCHBIHN ITOIXO0 K
HCCIIEIOBAHUIO
MaTepHuaioB

Brnaners: HaBBIKAMH
CTaHJAPTHBIX U
cepTUHUKAITMOHHBIX
UCIIBITAHUN MaTepHaJIOB

MPUHIUIIBI 1 METOIUKHU
HCCIIEAOBaHU U
HUCIBITAHUN BEIIECTB U
MaTepHuaioB

YMeTh: NPUMEHSTH
KOMIIJICKCHBIHM IOJXO0/T K
HCCIIEIOBAHUIO MAaTEPUAIIOB
U uX Moaudukanui
BnangeTs: HaBBRIKAMH
CTaHJIapTHBIX U
cepTU(UKAITMOHHBIX
HCIIBITAHUN MaTEpPUAJIOB U
U3ICIUN

¥ METOJIMKU UCCIIETOBaHHA,
UCTIBITAHUN U TUaTHOCTUKU
BEIIECTB M MaTePUAIOB
YMeTb: NpUMEHSTh
KOMILJIEKCHBIN MOAXO] K
UCCIIEIOBAaHHUIO MaTepUAIOB
U TEXHOJIOTUH UX 00pabOTKH
1 Mo (UKaLK

Bnanets: Ha BEICOKOM
YpOBHE HaBBIKAMHA
CTaHIApPTHBIX U
cepTu(UKAIIMOHHBIX
UCTBITAHUN MaTepHajIoB,
W3EIUI U TPOIIECCOB
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Tabnuma 6.3 — [TacmopT KOMITIEKTa OIIEHOYHBIX CPEJICTB

N | Pa3zmen (Tema) AMCITUTIIMHBI Kon Texnonmorus OLieHOYHBIE CPEICTBA
1/ KoHTposup | popmupoBanu | HaumeHoB| NeNe 3amanuii
il lyeMoi 1 aHue
KOMIICTEHI]
uu (WM ee
YacTH)
1 2 3 4 5 6
1 OIIK-1, | Jlekuun Tectr TecToBwIe 3aaHNS IO
I1K-3 TEME
CrpoeHue MeTainyecKux CPC C Bomnpocsi 1o pazaeny 1
MaTepHaoB cobecenoBaHUsA
[Ipaktuyeckue | Otyer o | PaboTsl B MY-1
3aHATHUA 113
2 OIIK-3, | Jlexmun Tectol TecToBbIE 3a1aHUs 110
I1K-6 TEME
MeTanaudecKHe CIIIaBbI CPC C Borpoce! 1o paseny 2
cobeceoBaHUsA
[Ipaktuueckue | Otuer o | PaGotsl B MVY-1
3aHATHUA 113
3 OIIK-5, | Jlexuuu Tectrl TecroBrIle 3agaHus IO
IIK-7 TEME
JuarpaMMbl COCTOSIHHS CPC C Bompocsr 1o pasneny 3
METAUIMYECKUX CILUIaBOB cobecenoBaHuUsA
[Ipaktuueckue | Otuer o | PaGotsl B MVY-1
3aHATHUA 113
4 OIIK-6, Jlexknnu TecTnl TecToBbIE 3aMaHUS 110
[Tnactuyeckas nedopmarus u K-8 Teme
CPC C Bompocs o pazgeny 4
PEKpUCTATITN3AIINS METAIIJIOB U
CIIABOR cobecenoBaHus
[Ipaktuueckue | Otuer o | PaGotsl B MVY-1
3aHITHSA I13
5 OIIK-11, | Jlekuuun Tectrr TecToBBIe 3aJaHNS IO
I1K-3 TEME
MexaHnnyeckue CBOMCTBA CPC C Bompocsl 1o pazaeny 5
METAJIJIOB U CINIABOB cobecenoBaHus
[Ipaktuueckue | Otuer o | PaGotsl B MVY-1
3aHITHSA I13
6 OIIK-12, | Jlexmun Tectol TecToBBIE 3a1aHU 110
I1K-8 TEME
TKE1e30 1 €10 CILIABLL CPC C Bompocsr 1o pasneny 6
cobecenoBaHus
[Ipaktuueckue | Otuer o | PaGoTsl B MVY-1
3aHATHSA I13
7 OIIK-1, Jlexknuu TecTnl TecToBEBIE 3aMaHUS 1O
IIK-7 TEME
Cramu CPC C Bomnpocs o pazaeny 7
cobecenoBaHus
[Ipaktuueckue | Otuer o | PaGotsl B MVY-1
3aHIATHSA I13
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8 OIIK-3, | Jlekuuu Tectol TecroBble 3a7aHUs TIO
Teopus ¥ TEXHOIOTHS IK-6 Teme
P . CPC C Bompocsr o pazneny 8
TePMUYECKON 00pabOTKH
CTaJIed U CINIaBOB cobecenoBaHms
[Ipaktuyeckue | Otyer o | Pabotsl B MY-1
3aHATHS 113
9 OIIK-5, | Jlexuuu Tectrl TectoBbIle 3agaHus IO
Teopust 1 TEXHOJIOTUS XUMUKO vK-1 Teme
P . CPC C Bompocs o pasneny 9
TePMUYECKON 00pabOTKH
CTaJIed U CINIaBOB cobecenoBaHms
[Ipaktuyeckue | Otyer o | PaboTsl B MY-1
3aHATUS 113

6.3 TunoBble KOHTPOJIbHBbIE 33aJaHUSA MJIM MHbIE MATePHAJIbl, HEOOXOAUMbIE /JIs1 OLEeHKH
3HAHM, YMEHHWiIl, HABBIKOB M (MJIH) ONbITA AeATEJbHOCTH, XAPAKTEPU3YIOIIUX 3TANbI
¢GopMupoBaHusi KOMIIETEeHUMH B Npollecce 0CBOEHHUsI 00Pa30BaATeJIbHONH MPOrPpaMMBbl

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

[IpuMepsI TECTOBBIX 3aIaHUH MO JUCITUTIIMHE

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

2 C NOBBIIIEHUEM COJIEPKaHUSI YTIIEPO/Ia B CTAJIH. ..

1) YBEJIMYHUBAETCS €€ BPEMEHHOE COIIPOTHBIICHHUE U Tpe/ie TeKy4eCTH
2) YMEHBILIAETCS €€ CONPOTUBIICHUE U IIPEJEN TEKYUYECTH
3) HE U3MEHSETCS €€ BPEMEHHOE CONPOTUBIICHNE U MPEAEI TEKYUYECTH

3 Hoquy B KOHCTPYKIUAX aBTOMOOMJICH KOBAHBIX U IITAMIIOBAHHBIX JeTanei OOJIBLIITUHCTBO?

1) KOBaHbBIC M IITAMIIOBAHHBIC JETAIHM OTJIMYAIOTCS HauboJiee OJaronpusiTHOW CTPYKTYpOH MeTallia,
a, CJIEJ0BATEIbHO, U HAUTYUYIIUMU MEXaHUYECKUMH CBOMCTBAMU U3TOTOBIIIEMBIX U3 HUX JeTaNeu

2) KOBAHBIC 1 HITAMIIOBAHHBIC ACTAJINU OTIIMYAKOTCA CaAMbIMU JACIIICBBIMN

3) KOBaHbIE U IITAMIIOBaHHBIE JIETAJIM JIETYEe U3TOTOBUTH

4 B xakom CJIydac IMpUMCHSAIOT JIMTHC IJIS U3IrOTOBJICHUA L[eTaneﬁ?

1) IIPU U3TOTOBJIEHUM JIeTaslell 0COOEHHO CII0KHOM (OPMBI
2) IPY U3rOTOBJICHUH JIeTallel Ky30Ba
3) NIPY U3TOTOBJICHUHU KOJIEC

5 Kakoii maTepuan sBISIETCS UCXOAHBIM ISl U3TOTOBJIEHHUS TOKOBOK M IITAMIIOBOK?

1) METaJUIONpPOKAaT
2) pacIuIaBiIeHHBIN MeTaJI
3) METaTHYECKUI TTOPOIIOK

6 Ha cBoiicTBa 4yryHOB OKa3bIBa€T BIUSHHUE. ..

1) ¢dbopMa rpaduTU3NPOBAHHOTO B HUX yriepoja
2) coJiepKaHue yriepojaa

3) OKpY’KaroIias cpeaa

7 MexaHnnueckyro o0padaThIBA€MOCTh METAJIOB U CIUIABOB OOBIYHO OLIEHUBAIOT. ..
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1) M0 M3HOCY PEXYIIEH YacTH MHCTPYMEHTA, BBIMOJIHEHHOTO U3 ObICTpopexyiei cramu P18 wmm
TBEPJOTO TUTaHOKOOAIbTOBOTO crtaBa TSK10

2) [0 U3HOCY PEXYIIEH YaCTH UHCTPYMEHTA

3) 10 U3HOCY HHCTPYMEHTA, BHIIIOJHEHHOT'O CTaJIH

8 Kak MmoBbICUTh MEXaHUUECKUE U APYTUE XapaKTEPUCTUKU CTATEW U UyI'YHOB?

1) BBECTH B UX COCTaB JICTUPYIOLIUE KOMIIOHEHTHI
2) BBIBECTHU U3 X COCTaBa JICTUPYIOLIUE KOMIIOHEHTBI
3) BBECTH B UX COCTaB JII0ObIE KOMIIOHEHTBI

9 Kak OIMPEACIIIIOTCA MEXaHNYCCKUEC XapPaAKTCPUCTUKU METAJIJIOB U CIJIaBOB?

1) HKCIEPUMEHTAIBHO Ha 00pa3Lax MpH pa3IndHbIX BUAAX UX HATPYKEHHS
2) 9KCHEPUMEHTAIBHO HAa OJTHOM 00pas3Iie IIPU OJTHOM BUJE HarpyKeHUs
3) HKCIIEPUMEHTAIBHO Ha 00paslax MpHu OJHOM BUE HArpyKECHUs

10 CapuBaeMOCTb OIPEAEIISIET CIOCOOHOCTh METAJUIOB U CIIABOB. ..

1) [I0JIy4aTh MIPU ONTHMAJIbHOW TEXHOJOTMHU NMPOYHBIA U U3HOCOCTOMKMM ILIOB WJIM HaIUIaBJICHHBIN
MeTaul 0e3 CyIIECTBEHHOTO CHIDKEHHUS OKCIUTYyaTallMOHHBIX KA4eCTB BOCCTAHOBJICHHOW WIIM
M3rOTOBJIEHHOM AETaIu WU CBAPHOTO y3J1a

2) IIOJIy4aTh IPHU ONTUMAJIBbHOM TEXHOJIOTUHU IIPOYHBIA U U3HOCOCTOMKHN OB

3) [I0JIy4yaTh IPU ONTUMAIBHOM TEXHOJOIMM HENPOYHBIM OB WIM HAIUIABICHHBIM MeTall IJs
CYLIECTBEHHOI'O CHUYKEHMSI SKCILTyaTallMOHHBIX Kaue€CTB BOCCTAHOBJICHHOM J€TaIu

ITpumMepbl BOIIPOCOB, BBIHOCUMBIX Ha cOOECEeIOBaHUE:
. TUIBI KPUCTATUINYECKUX PEIIETOK METAJUIOB U UX XapaKTEePUCTHUKA.
. JIepeKThI KPUCTAITUIESCKOTO CTPOCHHUSL.
. Tepmuueckas 06paboTKa CTalu.
. OcHOBHBIE BUbI TEPMUYECKON 00paOOTKH CTaJIH.
. JlucnokanoHHas CTPyKTypa ¥ IPOYHOCTh METAJUIOB.
. @ysiepeHsl 1 HAHOTPYOKH.
. Tepmomexanuveckas 00paboTKa.
. CTpyKTypa 1 cBOICTBa MaTepHaliOB MOCIE TEPMOMEXaHNUYECKONH 00pabOTKH.
9. HaHOCTPYKTYpPHOE CTPOEHHE BEILLECTB.
10. Haknén u pexkpucTamii3ausi.
11. IloBepXHOCTHOE YNIPOUYHEHNE METAJUIOB U CIUIABOB ITyTEM BO3JEHCTBUS KOHIICHTPUPOBAHHBIX
MIOTOKOB SHEPTHUH.
12.Knaccuduxarus yriepoJucTbiX cTajei Mo KauyecTBy.
13. TemnepaTypa peKpuCTaILTA3AIIH
14.CtpoeHune MeTasioB
15.BiustHue yriepoaa v MpuMece Ha CBOWCTBA YIVIEPOAUCTBIX CTaJIeH
16.JIerupoBaHHbIE CTANIH
17. OCHOBHBIE THIIBI IUAarPaMM COCTOSIHUS IBOMHBIX CIIABOB M METO/bI UX TOCTPOEHHUS
18. ®a30BbIE U CTPYKTYPHBIE IPEBPALICHUS B TBEPAOM COCTOSTHUU
19.Knaccuduxanus 1 MapKupoBKa
20. Tepmudeckast 00paboTKa
21.JlnarpaMMbl COCTOSTHUS JKEJIe30-1IIEMEHTHUT U JKelle30-TpaduT
22.BnusiHue Jerupyromux KOMIOHEHTOB Ha KPUTHYECKHE TOUKH JKeJle3a U CTallu, CBOICTBa GeppuTa 1
ayCTEeHHUTa
23.KoppOo3MOHHO-CTOMKHE CTaIN
24. XpoMHUCTBIE, XPOMOHHUKEIIEBBIE, XPOMOMAPraHIIEBO-HUKEJIEBBIE U XPOMA30TUCTHIE AyCTEHUTHBIE
cTanu
25. ®a30Bble IPEBPALIECHUS B CTAIM IIPU HATPEBE U OXJIaKIEHUU

03N DN KW
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26. [Ipomecc oOpa3oBaHus ayCTEHUTA IIPU HArpeBe
27. BeicTpopexyIias cTajab ¥ 0COOEHHOCTHU €€ TePMUIECKON 00paboTKH
28. lltamnoBble cTanu ajs AeopMUpPOBAHUS B TOPSTUYEM U XOJIOJAHOM COCTOSIHUU

[TonHOCTBIO OLICHOYHBIE CPECTBA MIPEICTABICHBI B YU€OHO-METOAMUECKOM KOMIUIEKCE
IUCLHUILINHEL.

7 YueOHO-MeTOAMYECKOEe U MH()OPMAIIHOHHOE O0ecniedeHue TUCIMILTUHbI
7.1 OcHOBHAasi M IONOJIHUTEJIbHASI y4eOHas JJUTepaTypa
OcHoBHas:

1. Arees, E. B. MetammoBenenue u repMuueckas 00paboTKa METauIoB M CIUTABOB [ DJIEKTPOHHBIN
pecypc] : yueOHoe mocoOue : [ CTYICHTOB M aCHUPAHTOB MAIIMHOCTPOUTENBHBIX HalpaBICHUH
noarotToBku Beex Gopm odydenusi]| / E. B. Arees, JI. A. Uymak-XKyns, A. 10. Antyxos ; IOro-3am. roc.
yH-T (Kypck). — Onexrpos. TekctoBbie naH. (5352 Kb). — Kypck : FO3I'Y, 2014. — 238 c.

2. MarepuanoBeZieHHE U TEXHOJIOTHH KOHCTPYKIIMOHHBIX MaTepHalioB [ DNEeKTpOHHBIN pecypc] :
yuebnoe nocooue / O.A. Macanckwuii, B.C. Kazako, A.M. TokmuH u z1p. ; MHHHUCTEpCTBO 00pa30BaHUs
u Hayku Poccuiickoit @enepanuu, Cubupckuit @enepanbubiii yauepcuret. — Kpacnosipek : Cubupckuit
benepanbHbiil yHHBepcUTeT, 2015. — 268 ¢. — Pesxum nocryma: biblioclub.ru.

JlononnurenbHast:

3. MeramioBeieHre U TePMHUYECKass 00pabOTKa METAIOB M CIUIABOB [DJIEKTPOHHEIA pecypc:
Kypc aekuuii / FOro-3arm. roc. yH-1; coct.: E.B. Arees, b.H. Cabensnuxos. — Kypck: FO3I'Y, 2018. — 230
c.

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

5. Akynosa, JI. FO. MatepuanoBenenue [ DnekTpoHHbIH pecypc] : yue6Hoe nmocodue / JI. 1O.
Axynosa, A. H. bopmoros, U. A. TIpomun. — [len3a : [1en3['TY, 2013. — 234 c. — Pexxum pocrymna:
biblioclub.ru.

6. lapudymmn, @.A. MaTtepuanoBeieHle U TEXHOJOTHSI KOHCTPYKIIMOHHBIX MaTepHajIOB
[DnexkTpoHHEIH pecypc] : yaueOHO-MeTonuyeckoe nocodue / @.A. lapudymnun, P.I1. Aronos,

B.B. Xunsakos ; MunucrepctBo oOpa3zoBanus u Hayku Poccun, @enepanbHoe rocyaapCTBEHHOE
010/KeTHOEe 00pa30BaTEIbHOE YUPEXkIEHUE BBICILIEro MpodeccuoHanbHoro oopasosanus «Kazanckuit
HAIIMOHAJIBHBIN UCCIEN0BATEIbCKUN TEXHOJOTHUYECKUN YHUBEpCUTET». — Kazansb : 3gaTenscTBO
KHUTY, 2013. — 248 c. — Pesxum ngoctyma: biblioclub.ru.

7.2 TlepeyeHb MeTOAMYECKUX YKA3aHUI

1. MerannoBenenue U TepMudeckas oOpabOTKa METaIOB U CIUIaBOB [DIEKTPOHHBIN pecypc]:
METOAMYECKUE YKa3zaHus K Tmpakthueckum 3aHsatusiM / FOro-3am. roc. yH-T; coct.. E.B. Arees, b.H.
CabenpaukoB. — Kypck: FO3I'Y, 2018. — 67 c.

7.3 Ilepeuenn pecypcoB HHGOPMALHMOHHO-Te1eKOMMYHUKAMOHHOM ceTn UHTepHeT

1. http:// window.edu.ru

2. http://biblioclub.ru - DnexTpoHHO-OMOMUOTEUHAs cHCcTeMa «Y HUBEPCUTETCKasi OMOInoTeKa
OHJIANH.

3. http://www.consultant.ru - Odunuansubii caiit komnanun «Koucysaprant [Lmrocy

7.4 llepevyenb HH(POPMALHOHHBIX TEXHOJIOTHI

OmneparrionHast  cucrema Windows (morosop 1T000012385); Microsoft  Office 2016
(JIunenzuonnsiit gorosop NeS0000000722 ot 21.12.2015 1. ¢ OO0 «AiiTu46», MMLIEH3NOHHBINA 10TOBOP
NeK0000000117 ot 21.12.2015 1. ¢ OO0 «CMCKamnany); LibreOffice (becrumataas, GNU General Public
License); Kaspersky Endpoint Security Russian Edition (JIunensust 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
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7.5 JIpyrue yue0HO-MeTOAMYECKHE MAaTEPUAJIbI

B y4eOHOM mporiecce UCHONB3YIOTCS yueOHble KWHOMUIbMBI, IPE3CHTALNH, MJIAKAThl, a TAKXKe
OTpacjeBble HAYYHO-TEXHUUECKHE KYPHAJIbI:

«MerannoBeieHue U TepMHuYeckas o00paboTka MeTauioBy; «TexHolorus MeTaioBy;
«Mertamnbly;  «lBetHbie  Metaiiely; «Bce Marepuanbl.  DHUUKIONEAUYECKUN  CIIPABOYHHUKY;
«Martepuanopenenuey; «Craiby; « IIeKTPOMETAILITYPTUS.

CnpaBoYHHKH:

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

2.Kpatkuii cnpaBounuk metaumcta / [Tox oomr. pen. I1.H. Opnosa, E.A. CxopoxomoBa. — 3-¢
u31., nepepad. u gomn.— M.: Mammnoctpoenue, 1986.— 960 c.

3. Tepmuueckass o0paboTka cmuaBoB: CnpaBounuk / ®duprep B.M. — : MammHocTpoeHue.
Jlenunrp. ota-uue, 1982. —304 ¢
4.Koncrpykiuonnele Matepuansl: CnpaBounuk / Ilom pea. b.H. ApsamacoBa. — M.:

Mammnoctpoenue, 1990. — 688 c.

5. Koppo3unoHHocTolKHE, )KapOCTOMKUE U BRICOKONPOYHbIE cTaiu U cruaBbl: Cropas, uzd. / A.IL
Hlnsamues. u ap. — M.: Uarepmer Umxunupunr. — 2000. — 232 c.

6. Mapounuk craneii u criaBoB / M.M. Konockos, E.T. Jlon6enko, FO.B. Kammpckuit u ap.; I[lox
pen. A.C. 3ybuenko — M.: Mamunoctpoenue, 2001. — 672 c.

8 MaTepMaanO-TexnnquKoe o0ecrneueHyue TUCHUIIINHBI

Cronbl  cTynps Ui OOydYarOIIMXCS; CTON, CTyl JUIs TpemojaBaTelns; Jocka; Habop
JIEMOHCTPAIIMOHHBIX IJIaKaTOB. [IpOCKIMOHHBIN dKpaH. MynbTHMeIUa LEHTP: HOYTOYK (TIEpEHOCHOM)
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/
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9JIMCT 1OMOJIHEHUIT U M3MEeHEeHHUIl, BHECEHHbIX B pa004y10 NPpOrpaMmy

Ne Howmepa crpanun Bcero Jlata OcHOBaHHE I
H3MEH CTpaHUI] W3MEHEHHS U ITOIIINCH
cuns |A3MEHE 3aMEHE | aHHYJIMPO| HOBBIX JTHI[A, TIPOBO/IHBIIIErO

HHBIX HHBIX BaHHBIX V3MCHCHMSI
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[NPMJIOXEHUME A

Ilepeyenb BONPOCOB AJIS1 MOATOTOBKH K IK3aMEHY
THUIBI KPUCTAIVIMYECKUX PELIETOK METAJIJIOB U UX XapaKTEPUCTHUKA.
JleeKThl KpUCTAIUIMYECKOTO CTPOEHUS.
JluciokanmoHHas CTpyKTypa ¥ IPOYHOCTh METAJUIOB.
@DynnepeHsl 1 HAHOTPYOKHU.
HanocTpyKTypHOE CTPOCHHE BEILIECTB.
OcHOBHBIE THUIIBI AMATPAMM COCTOSIHUS JBOMHBIX CIUIABOB U METO/IbI X IIOCTPOEHUS.
@Da30BbIC U CTPYKTYpPHBIE IPEBPALLEHUS B TBEPIOM COCTOSHUU.
JlmarpaMMbl COCTOSIHUS JKEJI€30-1IEMEHTHUT U KeJe30rpadur.
Bnusiaue nerupyronyx KOMIIOHEHTOB Ha KPUTUYECKHE TOUKH Kelle3a M CTalli, CBOMCTBaA (heppuUTa
U ayCTEHUTA.
®da30BbIC IPEBPALICHNS B CTAJIU IIPU HATPEBE U OXJIAXKICHUU.
[Tponiecc 0OpazoBaHusl ayCTEHUTA TP HATPEBE.
MexaHu3M NpeBpaleHnil NepeoxXIaKJeHHOTO ayCTEHNTA.
MapTeHcuTHOE NPEBPALLEHUE, MEXaHU3M U KHHETHKA.
CrpyKTypa 1 CBOMCTBAa MapTEHCHUTA.
Brnusane nedopmanuy Ha MApTEHCUTHOE TPEBPALIICHHUE.
ITpeBpalieHus npu OTIIYCKE CTAJIH.
W3menenue CTpyKTypbl U CBOWCTB IIPH OTITYCKE.
OTnyckHast XpylnKOCTb M CIIOCOOBI €€ Mpe0TBPallEeHuUsI.
Mertamnorpadudeckue u GppakTorpadguueckre METOIbI UCCIICTIOBAHMS, ONTHYCCKAS U
JJIEKTPOHHAs.
PentreHoBckue MeTO/1bI HCCIIEA0BAHUS.
duznyeckue CBOWCTBA: aKyCTUUECKUE, MATHUTHBIE, JIEKTPUYECKUE U T ..
OcTaTto4Hble HaNpsKEHUs, ONpe/ielIeHHe, KIIacCU(pUKaLU.
Bnusiaue ruiactuueckoit redopMaiiiv Ha CTpYKTYpy U CBOMCTBA MaTepUaloB.
MexaHu3M yIIpOYHEHHS.
JledopmarimonHoe yrpo4HeHue.
JrncnepcnoHHOe TBEpICHHUE.
Bunel pazpymienust Marepuanos.
MexaHu3MBbl 3apOKACHUS TPEIINH. TPEIUHOCTONKOCTD.
MexaHnyeckue CBOWCTBA, ONPEAEIAEMBbIE ITPU CTATUYECKOM Harpy>KEHHUH.
HcnpiTanus Ha pacTsKeHHeE, CKaTue, U3rud, KpyueHHue, TPEIMHOCTONKOCTb.
MexaHnyeckue CBOWCTBA, ONpeAesieMble IPU JUHAMUYECKOM Harpy>KEHUH.
JuHaMuueckre UCTIBITAaHUS Ha U3Tu0 00pasIoB.
VY napHas BA3KOCTb.
X1am0CTOMKOCTh M KPUTUYECKAsl TEMIIEpaTypa XPYIKOCTH, METObI ONpEAETICHUS.
YcranocTs, npeaen BBIHOCIUBOCTH.
ManonukioBasi U MHOTOIIMKJIOBAsl YCTAJIOCTb.
[Tpupona ycTasocTHOro pa3pyleHusl.
Bnusinue pa3nuyHbIX pakTOPOB Ha CONPOTUBIIEHUE YCTAIOCTH.
HcnplTaHus Ha TBEPAOCTh, MUKPOTBEPAOCTh BABIMBAHUEM U LIapallaHUEM.
TpuboTexHNUECKHE NCTIBITAaHUS.
KapocToMKOCTh U KapONPOYHOCTb.
[Ton3ydecTpb, AMarpaMMbl IOJI3Y4ECTH, MPEAEIT MOI3Y4ECTH.
JlnnrenbHas MPOYHOCTD, IPEEN JUIMTEILHONW TPOYHOCTH.
Tepmuueckas 06paboTKa CTasy.
OcHOBHBIE BU/IbI TEPMUYECKON 00pabOTKHU CTaIH
XUMHKO-TepMUYecKasi 00padoTKa: [IeMEeHTallls, a0TUPOBAHNE, HUTPOLIEMEHTAIUs CTaJIH.
JHuddy3nonnas metammzanus: aTuTUPOBAHUE, XPOMUPOBAHUE, CHIIMLIUPOBAHUE U T.IT
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48. Tepmomexanudeckas 00padboTka. OCHOBHBIE BUIBI.

49. CtpyKTypa U CBOWCTBA MaTEPUAIIOB TTOCIIE TEPMOMEXaHUIECKO 00paboTKH.

50. Haknén u pekpucramin3anus.

51. TemnepaTypa peKpUCTaIM3aALNH.

52. CTpoeHHne MeTaJIoB.

53. MexaHu3M U CTaJH Mpolecca peKPUCTAILTH3AIHH.

54. TIoBepXHOCTHOE YIIPOYHEHUE METAIUIOB M CIUIABOB IIYTEM BO3JICHCTBUSI KOHIICHTPUPOBAHHBIX
MIOTOKOB SHEPIHUH.

55. Kitaccudukaryst yriaepoIucThiX CTajlel 1Mo KauyecTBY, CTPYKTYpe U 00JIaCTsIM PUMECHEHUSI.

56. BiusiHue yriepojia v mpuMeceil Ha CBOMCTBA YTIEPOIUCTHIX CTaleH

57. JlerupoBannble ctanu. Knaccudukamus u mapkupoBka. Tepmuueckas oOpadotka. Haznauenwue.

58. Kopp03nOHHO-CTOWKHE CTaJIH.

59. XpomucTeie, XxpOMOHUKEIEBEIE, XPOMOMAPTaHIIEBO-HUKEIIEBBIC U XPOMA30THUCTHIC AyCTCHUTHBIE
CTaJIH.

60. XKaponpouHsie cTaiy.

61. )Kaporpounble 1 )kapOCTONKHE HUKeNEBbIE CIIaBbl. TepmMuyeckas oopadoTKa.

62. beicTpopexyias cTajlb U 0COOCHHOCTH €€ TEPMUUYECKON 00paboTKH.

63. llITammoBeie cTanu assi 1ehOPMUPOBAHHS B TOPSIYEM U XOJIOJHOM COCTOSTHUN

64. CpoiicTBa 1 Ha3HAYCHUE YYT'YHOB, IPUHIUIIBI Ki1accudukaiyu. [Ipumenenne B
MaIIMHOCTPOCHHH.

65. ATFOMUHMI, MarHUi U UX CIIJIABBI.

66. lebopmupyembie u nmuTeitHble crutaBbl. OCOOCHHOCTH TEPMHUUECKOH 00pabOTKH.

67. CricucHHbIE ATFOMHUHHUEBBIC CILIABBI

68. Menp u ee cruiaBbl. JIaTyHU, UX CBOMCTBA.

69. CTpocHHE U CBOICTBA OJIOBSIHHBIX, A TFOMUHHUEBBIX, CBUHIIOBBIX, MAPTAHI[OBUCTHIX H
OepHUTHEBBIX OPOH3.

70. MenHO-HUKEIEBLIE CIIJIABEI.

71. Tutan u ero cruaBbl. Kinaccugukanus crnnaBoB TutaHa. CoiictBa. OCOOEHHOCTH TEPMUUECKON
00paboTKH.

72. MeTo/bI UCCIIEIOBAaHHS METAIUIOB.

73. CBeToBasi MUKPOCKOIIHSI.

74. DnexTpoHHAas MUKPOCKOIHSI.

75. PEHTTeHOCTPYKTYpPHBIN aHAIU3.

76. JIokabHBII aHATIN3 COCTABa MO AJIEKTPOHHBIM CIIEKTPAM.

77. TexHonorus TepMuIecKoit 00pabOTKH cTau.

78. OTKUT TIEPBOTO POJIA: TOMOTEHU3AIIMOHHBIN OT)KUT, PEKPUCTAIUIN3AIMOHHBIA OTKHUT M OTXKUT IS
CHSTHS HaNpsKEHUH.

79. OTxur BTOpOro poja (MepeKprucTaUI3allMOHHBIN) TIOHBIA OTXKHUT, HETIOJIHBINA OT)KHT,
cepouJalIbHBINA OTHKHT, U30TEPMUYECKUN OTHKHUT.

80. Hopmanm3arusi.

81. 3akanka (BbIOOp TeMIepaTypbl HarpeBa Mo/l 3aKajiky, BpeMsl HarpeBa, OKUCJICHUE U
00€e3yTIIepOKMBaHNE CTAJIH TP HATrPEeBE, OXJIAXKIAIONINE CPEIbI ISl 3aKAIIKH, TIPOKATUBAEMOCTh
CTaJIM, BHYTPEHHEE HAIPSDKEHUS], CIOCOOBI 3aKaJIKN ).

82. Otmyck 3akaieHHOU cTainy (HU3KUH, CPeTHUH, BEICOKHH).

83. IloBepxHOCTHAsI 3aKalika C BHICOKOYACTOTHBIM HArpeBOM M € Ta30IIAMEHHBIM HAarpPEBOM.

84. YcranoBku [yt ckopocTHOTo HarpeBa TBY.

85. BO3MOXHOCTH PEHTI€HOCTPYKTYPHOT'O aHaJIM3a METAJIJIOB U CIIJIABOB.

86. Kimaccudukanus MeToI0B CTPYKTYPHOT'O aHAJIA3a

87. YcTpoiCTBO M BOBMOKHOCTH 3JIEKTPOHHOTO MUKPOCKOIIA

88. Crioco0sI onpe/ieIeHrss XUMHYECKOTO COCTaBa CTAJIH.



