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1. ITACITIOPT ITPOI'PAMMBI
HPOPECCHUOHAJIBHOI'O MOAYJIA

IIM 03. TIPOBE/UIEHUE METAJLIOTPA®UYECKNX UCCJIEJIOBAHUN
U MEXAHUYECKNX UCIIBITAHUM

1.1. O6s1acTh NPUMEHEHHUSs] IPOTPAMMbI
Pabouas mporpamma mpodecCHOHaIBLHOTO MOIYJs (Janee pabouasi mporpamma) —
SBIISIETCS. 4YacThlO OOpa3oBaTenabHOM mporpammbl B cooTBercTBUM ¢ PI'OC mo
cnennansHocT CIIO MetamoBeneHre u rTepMuieckas 00paboTka METaIoB
B YaCTHU OCBOEHHUSI OCHOBHOTO B IpodeccuonanbHoi nestensHoct (BILJ):
Peanu3zauus MmetasuiorpaduuecKux UCCJIeJOBAHUN U
MEXaHMYECKUX HUCIBITAHUIA.
Y COOTBETCTBYIOLIUX MpodeccruoHanbHbIX komneTeHuit 11K 3.1-3.5:
IIK 3.1. HMzroraBimuBaTh Makpo- M MHUKPOLUIU(BI I MeTauiorpaduyeckoro
aHanu3a.
[1K 3.2. [IpoBoauTh MeTaiorpauyeckue UCCIeOBaHUS MAKPO- U MUKPOILIU(OB B
COOTBETCTBHM C HOPMATUBHOM JOKYMEHTALMEN.
I1IK 3.3. Onpenensitb OCHOBHBIE CTPYKTYPHBIE COCTABJISIIOIIME METAIOB. [IpoBOAUTH
MeETauIorpa(UuecKyro OLEHKY U KOHTPOJIb MaKpO- 1 MUKPOCTPYKTYPbI METAJJIOB.
[IK 3.4. BbINONAHATh MEXaHWYECKUE HWCMBITAHUS O0pa3lloB B COOTBETCTBHM C
HOPMATUBHOU TOKyMEHTAIUEN.
[IK 3.5. BBINONHATE KOPPEKTUPYIOIIME W MPEAYIPEXKIAOIMMNE MEPONPHUATHSA II0
YCTPAaHEHHUIO BBISBICHHBIX HECOOTBETCTBUM B M3ACIMAX IIOCIE TEPMUYECKON
00paboTKH.

[Iporpamma mnpodeccuoHaTbHOTO MOAYJS MOXET ObITh HUCIOJb30BaHA B
JOTIOJTHUTENBHOM — MPO(PECCHOHAIBHOM  00pa3oBaHMM U Npo(dhecCHOHATBHOM
MOJITOTOBKE MEPCOHaja B 00IACTH pealn3aiii MeTaIorpaduIecKuX UCCIIeOBaHHMA
U MEXaHMYECKUX MCHBITAHUM TpU HaJU4UMd CcpeaHero (IMOJIHOTO) OOIIero
oOpazoBanusi. OnbIT pabOTHI HE TPeOyeTCsl.

1.2. Hesan u 3axa4m MOayJisi — TPeOOBAHUS K pe3yJIbTaTaM OCBOCHHMS MOIYJIs

C uenbro OBIAJCHUS YKa3aHHBIM BUJIOM MPOPECCUOHATBHON JESTENbHOCTU U
COOTBETCTBYIOIIMMHU NPO(ECCUOHATBbHBIMA KOMIETEHIMSIMU OOYyYaroIluiics B X0Je
OCBOEHUS MPOPECCUOHATBHOTO MOAYJIS JOJIKEH:
HMeTh NPAKTUYECKUM ONbIT!
M3TOTOBJIEHUSI MAKPO- U MUKPOILIU(DBI I METAJIOTPapUUECKOTO aHAIN3a;
NPOBEICHUS] METAJUIOrpapUUYEeCKUX HCCIAEAOBaHMN Makpo-U MHUKpOUUIM(OB B
COOTBETCTBUU C HOPMAaTUBHOU TOKYMEHTALUEH;
ONPEAETIECHNUS] OCHOBHBIE CTPYKTYPHBIE COCTABJIISAIOLINE METAIIIIOB, IIPOBOANUTH
MeTauIorpauuecKyro OLEHKY U KOHTPOJIb MAaKpO- U MUKPOCTPYKTYPbI METAJIIOB;
BBITMIOJTHEHHSI MEXaHUUECKHUX UCTIBITAHUI 00pa3I0B B COOTBETCTBUU C HOPMATUBHOM
JNOKYMEHTalUew;
YMeETh:
U3rOTaBIMBATh MAaKpO- U MUKPOIUTU(BI JIIs1 METAJUIOrpaUueCcKuX UCCIIeI0BaHUM;



paboTath ¢ MeTauiorpadguaeckumM 000pyI0BaHUEM;

IPUMEHATh HOPMATHUBHYIO JOKYMEHTALUIO MPU IPOBEACHUM METauiorpapuiecKux
HUCCIEeI0BAHUM;

HaXOJWTh M HCHOJb30BaTh MH(OPMALMIO NJs MPOBENEHUS MeTauiorpapuyeckon
OLIEHKH U KOHTPOJISI MAKpO- U MUKPOCTPYKTYPbl METAILJIOB,;

BBINOJHATh MEXAHWYECKHE MCIBITaHWS OOpa3loB Ha MallMHaX M npudopax ais
UCIBITAaHUH C COOJIIOIEHUEM MPABUII TEXHUUECKON HKCILTyaTalllH;

II0JIb30BAThCS HOPMATUBHOM TOKYMEHTALIUEH;

3HATh!

000pyIOBaHUE JIJIs1 U3TOTOBJICHUS MAaKpPO- U MUKPOLLTH(OB;

METOJIMKY MU3TOTOBJICHUS MAaKpO- U MUKPOLLTH(]OB;

YCTPOMCTBO U MPUHIUI pabOTHI MeTaLIOrpaduaeckoro 000pyA0BaHNUS;

MapKHUPOBKY METANIOB, CTPYKTYPHBIE U (Da30BbIE€ MPEBPALIEHUS B CTAISAX U CILJIABAX;
CTPYKTYPHBIE COCTaBIISIOIIME METAIIIOB;

BU/Ibl HOPMAaTHUBHOM JTOKYMEHTALMU ISl IPOBEIACHUS METAIOrpaduyecKoil OleHKH
Y KOHTPOJISI MAaKpO- U MUKPOCTPYKTYPBI METAJIJIIOB;

METO/Ibl MEXaHUYECKUX UCIIBITAHUN METAJIOB;

YCTPOMCTBO U pabOTy MAILIMH U IPUOOPOB I MEXaHUUECKUX UCTIBITAaHU;

METOJMKY ITPOBEACHUS UCIIBITAHUMN.

1.3. KoanyecTBO 4acOB HAa 0CBOEHHE MPOrpaMMbl MPo(ecCHOHATIHLHOTO MOTYJIsI:

Bcero — 584 yacos, B TOM 4HCJIE:

MaKCUMaJbHOU yueOHOM Harpy3ku oOydaromierocs — 440 gacoB, BKITIOUas:
00s13aTeIHPHON ayAUTOPHON YUeOHON HAarpy3Ku oOydarorierocs — 286 4acos;
CaMOCTOSITENIbHOM paboThl oOyuaromierocs — 154 yacos;

yueOHON mpakThku — 144 yacos.



2. PE3YJBTATBI OCBOEHUSA NTPO®PECCUOHAJIBHOI'O MOAYJIS IIM
03. Peanu3anus metajuiorpadpuueckux UCCaeq0BaAHUNA U MEXaHUYECKUX
UCNBITAHUM

PesynpTaTomM 0cBOCHHUS MPOTpaMMBI TIPO(HECCHOHATBFHOTO MOJTYJIS SIBJISICTCS
OBJIaJICHHE 00YJaIONTUMHUCS BHIOM TTPO(PECCHOHAIEHOM AESITEIILHOCTH, B TOM YHCIIS
npodeccuonansubiMu (I1K) u o6mmumu (OK) kommieTeHITnsIMu:

Kon HauMeHoBaHMe pe3yJbTaTa 00y4eHUst

[1IK 3.1. | U3roraBiauBath Makpo- 1 MUKpOIUTHGBI A1 MeTauiorpadhuueckoro
aHaJIM3a.

[1K 3.2. | [IpoBoauTh MeTaiorpaduyecKue UcCaeqoBaHus Makpo - U
MUKPOIUTH(OB B COOTBETCTBHH C HOPMATUBHOM TOKYMEHTALIUEH.

1K 3.3. | Onpenensatb OCHOBHBIE CTPYKTYPHBIE COCTABIISIONINE METAILIOB.
[TpoBoauTh MeTamorpaduIecKyro OIEHKY U KOHTPOJIb MAaKpO - U
MHUKPOCTPYKTYPBI METAJIJIOB.

[1K 3.4. | BeImoaHAT, MEXaHWYECKHWE HCIBITaHUS O0O0pa3lloB B COOTBETCTBUM C
HOPMAaTUBHOW JTOKYMEHTAIUE.

[1K 3.5. | BBIMOJTHIATh KOPPEKTHUPYIOMIME H TMPEAYIPEIKIAONINEC MEPOIPHUATHS TI0
yYCTPaHEHUIO BBISIBJICHHBIX HECOOTBETCTBUI B M3CIHUIX ITOCIIC
TEPMUYECKOI 00pabOTKH.

OK 1. | IloHuMaTh CyIIHOCTh U COLIMAIBHYIO 3HAUUMOCTh CBOEH OymyIen
npodeccuu, NposIBIATh K HEW yCTOMYMBBIA UHTEPEC.

OK 2. | Opranu3oBbiBaTh COOCTBEHHYIO JAESATEIBHOCTb, ONPENENSATh METOAbl U
CHOCOOBI  BBIMIOJIHEHHSI MPO(PECCHOHAIBHBIX  3a/ady, OLEHUBATh UX
(D GEKTUBHOCTD U KAYE€CTBO.

OK 3. |Pemars mpoOnembl, OIIEHUBATh PUCKA W TPUHUMATh pEUICHUS B
HECTaHJAPTHBIX CUTYaLUSIX.

OK 4. | OcymiecTBisTh OUCK, aHAIN3 U OICHKY MHGOpPMAIIMKN, HEOOXOIUMOM MJIs
MOCTAHOBKH U pelieHus MPodheCCUOHANIBHBIX 3a7a4, TPO(PECCHOHATBLHOTO U
JUYHOCTHOTO Pa3BUTHSI.

OK 5. | Ucnonw3oBaTh WHGOPMAIIMOHHO-KOMMYHUKAIITMOHHBIE TEXHOJOTUU IS
COBEPILIEHCTBOBAHMS MPOHECCUOHATBHON JEATETbHOCTH.

OK 6. |Paborath B KOJUIGKTHBE M KOMaHJE, oOecreunBaTh €€ CIUIOYECHHE,
3¢ PeKTUBHO 00IIATHCS C KOJUIETaMU, PYKOBOJCTBOM, IOTPEOUTEIISIMH.

OK 7. | CraButh LEH, MOTHUBUPOBATH JIeSITEIbHOCTh IMOJYMHEHHBIX,
OpraHU30BbIBATH M KOHTPOJIUPOBATH MX pabOTy ¢ TPHUHATHEM Ha ceOs
OTBETCTBEHHOCTH 34 PE3YJIbTAT BHITIOJHECHUS 3aJaHUI.

OK 8. | CamocTosITENBHO ONPEALATh 3a/1auyi MTPO(PECCHOHATBFHOTIO U JIMYHOCTHOTO
pa3BUTHS, 3aHUMAThCA CaMOOOpa30BaHMEM, OCO3HAHHO IUIAHHPOBATH
MOBBIIICHUE KBAJTU(DUKAIIUH.

OK 9. | BbITh TOTOBBIM K CMEHE TEXHOJIOTHI B MPOGECCUOHATHHOU IeATETLHOCTH.




OK 10.

WcnonHsaTh BOMHCKYIO 00513aHHOCTD, B TOM UHCTIE
C IPUMEHEHUEM MOJYyUYEHHBIX MPOdEeCCUOHANBHBIX 3HAHUN (1 FOHOILIEH ).




3. CTPYKTYPA U IIPUMEPHOE COAEP KAHUE ITPO®ECCUOHAJIBHOT'O MOAYJIA
3.1. TemaTrnueckmnii mian npopeccuonanabuoro moayJass I1IMO03. Peanuzanus MetasuiorpagpuuecKux McCjae0BaAHUN U
MeXaHMYeCKUX NCTbITAHUI

Koapbt HaumeHoBaHHUsI pa3aeioB Bcero yacoB O0BeM BpeMeHH, OTBeI€HHBII HA 0CBOEHHE Ilpakxmuxka
npo¢ecCHOHAIBLHBIX npo¢ecCHOHAIBLHOTO Moame* (makc. yuebHas MEKTUCIATLUIMHAPHOTO Kypca (KypcoB)
KOMIIeTeHIu i HazpysKa u Obsi3aTtenbHas aynuropHasa | CamocTosiTeIbHAS Yueonas, IIpouseoocmeennas,
npakmuxu,) y4eOHAas HArpy3Ka padora 4acoB uacog
00yJarIIerocs 00ydJarIerocs, (eciu npedycmompena
Bcero, B T.4. 4acoB paccpedomoyeHHas
4acoB J1aGopaTopHbIe npakmuxa)
padoThI U
NpaKTH4YecKue
3aHSATHS,
4acoB
1 2 3 5 6 7 8
IIK 3.1- 11K 3.5 MJIK.03.01 MerajuioBeaeHue 440 286 56 154
YuyeOHasi NpaKTHKA: 144
Caecapuas 36
MexaHuveckasi 36
MexaHu4ecKHe HCIbITAHUS 36
Merajaorpaduieckue ncciaeq0BaHUs 36
Bcezo: 584 286 | 56 154 144

* Paszen Mpo¢eCCHOHATBHOTO MOAYJISL — YacTh MPOTPaMMEI MTPOGECCHOHATBHOTO MOAYJISA, KOTOpask XapaKTePH3YyeTCs JJOTHISCKOH 3aBEPIICHHOCTHIO U HAIIPABICHA HA OCBOCHUE OJTHOM
WIA HECKOJBKUX MPO(ECCHOHANBHBIX KOMIICTCHIIUH. Pa3ien mpodeccHoHaIbHOTO MOAYIS MOXKET COCTOATh U3 MEXAHUCIHUILIMHAPHOTO Kypca WM €T0 YaCcTH M COOTBETCTBYIOIIMX
JacTel yuyeOHOW W TPOW3BOACTBEHHOW MpakTWK. HamMeHoBaHue paszfiena MpodeCcCHOHAIBHOTO MOJYJS JTOJDKHO HAYMHATHCS C OTIVIATOJBHOTO CYIIECTBUTEIHHOTO W OTPa)KaTh
COBOKYITHOCTb OCBAaMBa€MbIX KOMIETEHLINN, YMEHUN U 3HAHUH.




3.2. Conep:xkanue 00yueHus Mo NpoeccuoHaTbLHOMY MOIYJII0
IIMO3. IIpoBenenue Metanjiorpadpuueckux UCCae0BaAHUNA U MEXAaHUYECKUX UCTTBITAHUI.

HaumeHnoBanue pasae/ioB
npogecCHOHAIBHOI0 MOAYJISA
(IIM), MeKIUCHUIITHHAPHBIX

kypcoB (MJK) u Tem

Copaep:xanue yueOHOro MaTepuaJa, iabopaTopHble padoThl H PAKTHYECKHE

3aHATHSA, CAMOCTOSATEJbHAS padoTa 00yyaloluXxcs, Kypcopasi padbora

(mpoekr)

O0BeM yacoB

Yposensn
OCBOCHUS

1

2

MJK 03.01 Mera/uioBeaenue 286
Beenenue 1. Uctopus paseutus Hayku «MeTaioBeaeHuey. Bkiias 2 1
POCCHUHCKNIN YYEHBIX
Paznen 1. Teopus cniiaBos
Tema 1.1. Conepxanue 12
Kpucraainueckoe 1. | CtpoeHue atoMa. MeTtajuinyeckas CBsI3b 2 2
CTpoeHHe 2. | Kpucramimieckoe CTpOSHHE U CBOMCTBA METAJLIOB. 2 1
OCHOBHBIC BUJIbI KPUCTAIITHYSCKHUX PEIICTOK
3. | [TapamMeTphl penieToK, KOOPIHHAIIMOHHOE YHCJIO. 2 1
4. | PeanpHOE CTPOEHHE METAINIECKUX KPUCTAILIOB. 2 1
5. | JledekThl KPUCTAIIMYECKOTO CTPOCHUSI (TOUCUHBIE, 2 1
JUHEHHBIC, 00HEMHBIC)
6. | AHM30TPOITUS CBOMCTB KPUCTAILIIOB 2 1
Tema 1.2 Coaepxanue 16
Kpucramsauust 1. | CocTosiHMS BENECTB. 2 !
2. | DHepreTryecKre yCIOBHsI IPOIlecca KPUCTAIIM3AIINH. 2
3. | KpuBble OXJIQKICHUS TIPU KPUCTAIIH3AIINH 2
4. | Mexanusm nporecca kpuctamuuzanuu. opma 2 1
KPUCTANTHYECKUX 00pa30oBaHUi
5. | CTpoeHHe ClnuTKa 2
6. | denaputHas kpucTaum3anus. JIuksamms 2 1
7. | MoaupuuupoBaHue 2
8. | [IpeBpaieHus B TBepaoM coctosiHuM. Ilomnmopdusm 2




Tema 1.3 Coaep:xanue 18
CtpoeHue CIIABOB 1. | TonsiThe o cruTaBe, KOMIOHEHTE, (hase, CHCTEME. 2 -
2. | OGmacTh MPUMEHEHHS CIIABOB B KAYECTBE 2
KOHCTPYKIIMOHHBIX MAaTEPHAIOB
3. | Mexanu4eckas CMECh 2
4. | XuMUYECKOE COEJMHEHUE 2
5. | TBepablii pacTBOP Ha OCHOBE OJIHOTO W3 2
KOMITOHEHTOB CIIJIaBa
6. | TBepablii paCTBOP Ha OCHOBE XHMHYECKOTO 2
COCIMHCHUSI
7. | YopsiioueHHbIC TBEPIbIC PACTBOPBI 2
8. | ®aspl JlaBeca 2
9. | ®a3bl BHEAPEHUS 2
Tema 1.4 Conep:xanue 34
Juarpamma cocrostnust | 1. | Jluarpammel coctostHusi. OCHOBHBIE OIPEICIICHUSL. 2 -
2. | IlpaBuio (a3 2
3. | Obuue nmpaBuia MOCTPOCHUS TUArPaMM COCTOSTHUS 2 o
4. | lmarpaMMa COCTOSIHUS JJIs1 CIIABOB, 00Pa3yIOIINX 2
MEXaHMYECKHE CMECH U3 YHCTHIX KOMIIOHEHTOB
(I pona)
5. | [TocTpoeHune KPUBBIX OXJIAXKICHHUS CIIJIABOB U aHAJIH3 2
nporecca KPUCTAILTM3AIIMH 10 JHarpaMMam
coctostHus | pona
6. | [TpaBuio oTpe3koB 2
/. | Anarpamma BTOPOTO POJia: C HEOTPAaHUYEHHOU 2
PacTBOPHMOCTBHIO KOMIIOHEHTOB B TBEPIOM
COCTOSIHUH.
8 | ITocTpoeHre KPUBBIX OXJIAKIAECHHUS CIUIABOB U aHAIN3 2
npoliecca KPUCTALTU3AIMH 10 JHarpaMMam
cocrosinusg |l pona




JluarpaMma TpeThero pojia: COCTOSIHUS CILIaBOB,
00pa3ylolux OrpaHMYEHHbIE TBEPIIE PACTBOPHI U
HBTEKTHUKY

10.

JlnarpamMMma TpeTbero poja: COCTOSHUS CIUIABOB,
00pa3yIoIInX OrpaHUYCHHBIE TBEPIbIC PACTBOPHI U
IIEPUTEKTHUKY.

11.

JlnarpamMma 4eTBEPTOro pojAa: COCTOSHUSA CILIABOB,
00pa3yomUX YCTOMYUBOE XUMUYECKOE COeTMHEHHE.

12.

Juarpamma 4eTBEPTOro pojaa: COCTOSHUSA CILIABOB,
00pa3yIolux HEYCTOMYMBOE XUMUYECKOE
COEIMHEHUE.

13.

[TocTpoeHHEe KPUBBIX OXJIAXKICHUSI CTUIABOB M aHAJIN3
rporiecca KpUCTALIM3AIMHY 110 JuarpaMmam
coctostaus 1V pona

14,

JlnarpaMMbl COCTOSIHUS CILUIABOB € MOJIUMOP(HBIMU
pEeBPAILICHUSIMH.

15.

CBs13b MEXK/y COCTaBOM, CTPOEHUEM U CBOMCTBAMU
cruiaBoB. [IpaBuno KypHakosa

16.

HOCTpOGHI/Ie KPHUBBIX OXJIAXKACHHA CILJIABOB U aHAJIU3
mponccca KpucCtaain3aluuu 110 JhuarpaMmmam
COCTOAHUA ﬂBOﬁHBIX CIIJIaBOB.

17.

[ToHsTE O IMarpaMmax COCTOSIHUSI TPOMHBIX
CILJIABOB.

[IpakTruueckue paboThI

1 | DKcnepuMEHTAIbHOE MOCTPOEHUE JUarpamMMbl
COCTOSIHUSI CBUHEI-CypbMa
2 | Ananu3 auarpaMMBbl COCTOSTHUSL MeJTb-Cepedpo

10



Paznen 2. Kene3oyriepoaucroie CIIaBbl

Tema 2.1 luarpamma
COCTOSTHMS KeJ1e30-
HEeMEeHTHUT

Conep:kanue 30

1 | Huarpamma coctosinusi Fe-Fe;C 2

2 | Cranu u Oenble uyryHbI 1o quarpamme Fe-FesC. 2

3 | ®a3el ¥ CTPYKTYpPHBIE COCTABIIAIONINE B cUcTeMe Fe- 2
FesC.

4 | OnpeneneHue KOJIMYECTBEHHOTO cocTana (a3 1o 2
nuarpamme Fe-FesC.

5 | IlepBuuHast KpUCTAILTU3ALMS TEXHUYECKOTO XKee3a 2
no nuarpamme Fe-Fe;C

6 | Bropuunas kpucTamm3anus TEXHHIECKOTO Kee3a 2
no nuarpamme Fe-Fe;C

7 | [lepBuuHas KpucTaJIU3aus JOIBTEKTOUIHBIX 2
crajeit mo nuarpamme Fe-FesC.

8 | BropuuHas kpucTamm3amnus J03BTECKTOMIHBIX CTAICH 2
o auarpamme Fe-FesC.

9 | Kpucramnusamus 3BTEKTOUIHBIX CTaJIed 10 2
nuarpamme Fe-Fe;C.

10 | [TepBuuHas KpUCTAIUIM3AINS 3a3BTEKTOMIHBIX CTaJICH 2
no nuarpamme Fe-Fe;C.

11 | BropuuyHas KpuCTalM3aus 3a3BTEKTOMIHBIX 2
crajieit mo nuarpamme Fe-FesC.

12 | Onpenenenre MapKu CTalK IO COOTHOIIEHUTO 2
CTPYKTYPHBIX COCTABIISIFOIIUX

13 | Kpucramnuzaius Oenblx 4yryHOB IO [uarpamme Fe- 2
Fe;C. Kpuctaimmzanus 109BTEKTHUECKUX YYTYHOB

14 | Kpucramauzamusi 3BTeKTUYECKUX YYyTYHOB 110 2

nuarpamme Fe-Fe;C.

11



15

Kpucrammsaius 3a3BTEKTHICCKUX IYTYHOB 10
nuarpamme Fe-Fe;C.

[IpakTruueckue paboThI

1. | [locTpoeHHEe KpUBBIX OXJIAKIECHUS U aHAJIU3 IIpoLiecca 4
KpucTaumsanuu no guarpamme Fe-FesC.
Tema 2.2 Coaepxanue 10
Yr1epoucTbie CTand [ [ Bryquye coJiep KaHUs yriiepoja v MOCTOSTHHBIX )
IIPUMECEH Ha CBOKCTBA CTAJIEH.
2 | Kiaccudukanus yriepoaucTbiX CTaIeH. 2
VYriepoaucTteie cTalii 0OBIKHOBEHHOI'O Ka4eCTBa.
3 | KauecTBeHHbIE YIIIEpOAUCTBIE CTANH. Y TJIIEPOJAUCTHIE 2
WHCTPYMEHTAJIbHBIE CTAJIN
4 | MapKupOBKa YIIepOAUCTHIX CTalICH 2
5 | Metoap! uccneqoBaHusl Makpo U MUKPOCTPYKTYPBI 2

crajieu

[TpakTrueckue paboThI

10

1 | U3yuenue paboThl MeTAIIIOTPaUYECKOTO 2
MHUKpPOCKOIA
2 | [IpurotoBnenue Mukponumpon
3 | Mukpoananu3 ctajaeil B paBHOBECHOM COCTOSIHUU
Tema 2.3 Uyryn Conepixanue 10
1 | Auarpamma coctosinusi Fe-rpadut. Xapakrepuctuka 2
a3 u CTPyKTYpHBIX cocTaBisoumx. CMeiaHHast
KpUCTAJTM3AIHSI.
2 | Tunsl uyryHoB. CTpyKTypa 4yTryHOB. 2
3 | [Ipumecu B uyryHax 2
4 | Mapku cepbIX U BBICOKOIPOYHBIX YYTYHOB 2
5 | KoBkuii uyryHn 2

[TpakTrueckue paboThI
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1 | MukpoaHanu3 GesblX YyTYHOB B PABHOBECHOM 4
COCTOSIHUU
2 | MukpoaHaiii3 cepbiX, BHICOKOIPOYHBIX U KOBKUX 4
YYT'YHOB
Paznen 3. Mexannueckue CBOMCTBA
Tema 3.1 ledpopmamus | ConepxkaHue 8
MeraioB. Bausinue |1 | Jlepopmanusa. @usnueckas CylHOCTh Mpolecca 2
HArpeBa HAa CTPYKTYPY nedhopmali.
U CBOIICTBA 2 | [lmactuueckas negopmanys MOJTUKPUCTALTUIECKOTO 2
ne¢opMHPOBAHHOIO MeTajia. XPYINKOE U BI3KOE pa3pylICHUE MeTalla
MeTajl1a 3 | BausiHue HarpeBa Ha CTPYKTYpY U CBOMCTBA 2
TJIACTUYECKHU Ae(OPMUPOBAHHOTO METAJIA.
4 | XonoaHasi u ropsyas miactTuaeckas aegopmariusi. 2
Tema 3.2 OcnoBubie | Conepxanue 18
MeToAbl onpeneaenust | 1. | Mcnbeitanue Ha TBEpIOCTH 1o bpunento. 2
MEXaAHUTIECKUX CBOMCTB | 5 | J[cripitanue Ha TBEPAOCTH 10 PoKBeTy 2
METAJJIOB U CILJIABOB " >
3. | McnbiTanue Ha TBEPAOCTH 10 Bukkepcy.
4, | UcnbplTanue Ha MUKPOTBEPAOCTb. 2
5. | UcnbiTanue Ha yaapHbIi U3ruo. 2
6. | McnblTanue Ha pacTsHKEHHE, 2
7. | UcnbiTaHue HA yCTANOCTh 2
8. | UcnbiTanue Ha n3rub. McnbiTaHue Ha OCajIKy. 2
9. | Mcneitanne Ha nepern®. McnsiTanue Ha 2
BBIJIABJIMBAHUE JIUCTOB U JICHT.
ITpakTuueckre paboThI 2
1 | U3ydeHue quarpamMMsbl pacTsKEHUS 2
Paznen 4 JlernpoBaHHbIE CTaX U CIJIABbI
Tema 4.1 | Conep:xanue 52
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JlerupoBaHHbIe CTAJIH

Knaccudukanus nerupoBaHHbIX CTaje.
MapkupoBKa JErMpOBaHHBIX CTaeh

**

**

2. | llonstue «ierupyrouuii aneMenT». Pacnipenenenue
JICTUPYIOUTUX 3JIEMEHTOB cTanu. VX BiausiHue Ha
noJIMMOpP(HBIE TIPEBPAIIICHUS Kee3a.

3. | KapOugnas ¢a3za. InTepmeTamimueckue coeTMHEHUs

4. | BiusiHAE JETHPYIOIIUX 3JIEMCHTOB Ha MPEBPAIICHHS B e
CTaJIH

S5 | BiustHue nerupyromux 3J1eMEHTOB Ha MEXaHUYECKHE
CBOWCTBA CTAJIH.

6 | Kmaccudukanms 1erupoBaHHBIX CTaJIeH O
CTPYKTYDE.

7 | TpeboBaHMs, MPEIBABIIEMbIE KOHCTPYKIIMOHHBIM
ctainsiM. KOHCTpyKIIMOHHAs TPOYHOCTh, HAIEKHOCTh
U JI0JTOBEYHOCTH cTanu. Knaccudukanus
KOHCTPYKIITMOHHBIX CTaJIeH.

8 | LlemenTyemsble cTanu. YydiiaeMble CTaJH.

9. | HuskonerupoBaHHbIE CTPOUTETHHBIE CTAIIH.

10 | JTucToBast cTaib JUIst XOJIOIHOM IITAMITOBKH. -
ABTOMAaTHBIE CTaJIN.

11. | Beicokomnpounsie cTajid. MapTeHCUTHO-CTaperolre
CTaJIH.

12. | [Ipy>kMHHO-PECCOPHBIC CTAJIH.
[[TaprKOnOAIMMITHUKOBBIE CTAIH.

13. | Ctanu i getanen celbCKOX03sIMCTBEHHBIX MAIIIHH.
Cranu 11g OTJINBOK.

14. | TpeboBanus, MPEaBABIIEMbIEC K HHCTPYMEHTAILHBIM
ctaysiMm. Knmaccudukaiusi HHCTpyMEHTaIbHBIX CTaJIeH
M0 MX HA3HAYEHHIO U TEIJIOCTOMKOCTH.

15. | BeicTpopexyiiue cTaiu.

14



16.

[IITamrioBeIe cTaun

17 | Crasiu 1)1 M3BMEPUTENIbHBIX HHCTPYMEHTOB 3
18. | Koppo3us meTamios u cruiaBoB. Busl )
KOPPO3HMOHHOTO Pa3pylIeHUs] METAJJIOB U CILJIABOB.
19. | MeTozs! 3aUIUThl OT KOPPO3UU. XPOMHUCTHIE 2
KOPPO3MOHHOCTOMKHE CTAJIH.
20. | XpoMOHUKEJIEBbIE KOPPO3UOHHOCTOMKHIE CTaJIH. 2
21. | Kucnotocroiikue cranu u cruiassl. Ctanu, )
paboTarolye Npu OTPULIATEIbHBIX TEMIIEpaTypax-
CTaJIU JJI1 KpUOTEHHOM TEXHUKH.
BricoKOMapraniioBucTasi ”3HOCOCTOMKAsI CTalb
22. | KaporpouHocTs. JKapoCTOMKOCTS . 2
23. | Knanannsie ctamu. KoTioTypOMHHBIEC CTAIH . 2
24. | YKaporpoyHbIe CIUIABHL. 2
25. | MarauTHbIE CTaIH U CIUIABBI. 2
26. | CrimaBbl C BBICOKHM DJIEKTPUYECKUM 2

conpoTuBieHreM. CIIaBbl ¢ 0COOBIMU TEIUIOBBIMU U
YIPYTUMHU CBOMCTBAMHU

JlaGopaTopHbie padoThI

12

1. | MukpoaHaiu3 KOHCTPYKIMOHHBIX CTaJle.
2. | MukpoaHaiin3 HHCTPYMEHTAIBHBIX CTalel U TBEPIBIX
CIIABOB.
3. | MukpoaHanu3 CTajei u CIJIaBOB C OCOOBIMHU 4
CBOMCTBAaMU.
Tema 4.2 Conep:kanue 16
IIBeTHbIe MeTa/IbI U | 1. | Amromunuii. Kimaccudukarus aTroMMHAEBBIX 2 e
CILIABBI cruiaBoB. Jlepopmupyemblie allOMUHHUEBBIE CILIABHI.
2. | JlureiiHble aTFOMUHHMEBBIE CILIABBI. 2 -
3. | Marnwii u ero cmiasbl. JlepopMupyembie u 2

JIMTCHHBbIC MarHUEBLIC CIIJIABHI.
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Buael pador
- IloxOop U3MEPHUTEIILHOTO HHCTPYMEHTA.
- Toxapnast 00paboTKa.

4, | CpoiicTBa Meay U 00J1aCTh €€ MPUMEHCHHSI. 2
5. | Jlaryuu 2
6. | bponssl 2
7. | TUTaH ¥ €ro CIUIaBbI. 2
8. | AHTUQPUKIIMOHHBIE CIJIABHI. 2
JlaGopaTopHble paGoThI 12
1. | MukpoaHa/iu3 aJFOMUHUEBBIX M1 MarHUEBBIX CIIJIAaBOB. 2
2. | Mukpoananms Meau 2
3 | MukpoaHanu3 naTyHeu 2
4 | MukpoaHanu3 6poH3 2
5. | MukpoaHaian3 TUTAHOBBIX U aHTU(PPUKIIMOHHBIX 4
CILIABOB.
Tema 4.3 Conep:xanue 4
IlepcnekTuBHBIC 1. | CrnaBel ¢ apdexrom «mmamsaTa GopMbl». AMOpGHBIE -
MaTepHaJbl CILIaBBI.
2. | Komnosuimonnslie MaTepraisl. IIOpOIIKOBEIE 2 -
METAJUIMYECKUE MATEPHUATIBI .
CamocTosiTepbHasi padoTa mpu u3ydeHun pasaena IIM 03. 154
1. Oo6nacTh INPUMCEHCHUA TUTAHOBBIX, AJITFOMUHUCBBIX, MEIHBIX CIIJIABOB.
2. BHI/IS{HI/IC HeFI/IpyIOHII/IX DJICMCHTOB Ha KpI/ITI/I‘IeCKI/Ie TOYKH.
3. TlocTpoeHue KpUBBIX KENE30YTIEPOAUCTHIX CILIABOB.
4. CBs3b MEX]y COCTABOM M CBOMCTBAaMH CILIaBOB.
YueOnas npakTuka CiecapHas 36
Buael pador:
Peska, ruOka, maiika, onuinuBaHue, nudoBanne, madpeHne, CBEpIeHHE.
— Hape3zanue pe3n0bI.
— OrTMBaHUE 3arOTOBOK U JIeTaJIeH.
— I_I_Ia6pe}me IUIOCKUX U HUJIMHAPUYCCKUX HOBerHOCTCﬁ.
— HpI/ITI/IpKa IJIOCKUX, HUJTITMHAPUICCKUX, KOHUYCCKUX U (baCOHHI)IX HOBCpXHOCTCﬁ 3aroToOBOK.
Yue6nas npakTuka - MexaHnveckas 36
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- ®pesepHas 00padoOTKa.

PaboTa Ha cTaHKaX CBEPIIIFHO-PACTOYHO TPYIIITHL.
- CrporansHas 00padoTKa.

- O6paboTtka MeTamta abpa3sUBHBIM HHCTPYMEHTOM.

- BrinmosnHeHue paboT 1O YepTexKy, ICKH3Y, 00pasiy.

Y4yeOHnast npakTuka - MexaHM4ecKMX UCIIBITAHUI
Buasi padot:

IIpoBonuTh- UCTIBITaHUE HA TBEPAOCTH Mo bpunenuo;
UCTIBITAHNE Ha MUKPOTBEPAOCTb;

UCIIBITAaHUE Ha TBEPAOCTH o PokBenmy;

UCIIBITAaHNE Ha TBEPAOCTH 10 Bumkepucy;
UCIIBITAaHNE Ha PACTSKCHHE,

UCIIBITaHNE Ha YIAPHYIO BSI3KOCTh;

UCIIBITAaHNE Ha H3aruo ;

UCIIBITaHKE HA TIEPEruo;

HCIIBITAaHNE Ha BHIIABJIMBAHNE.

36

Y4yeOHnas npaktuka - Mera/uiorpagpuyeckue HCbLITAHUS
Buasbl pador:

[TpuroroBneHne Makpo U MUKPO HUTH(OB;

[TpoBoauTh TpaBneHue, NUIH(OBAHKE, TOJUPOBAHHE;
IIpoBOAUTE MaKpO ¥ MUKPO aHAJIU3 CTAJIU U YyTyHA

36

Bcero

584

[l XapaKTepUCTHKN YPOBHSI OCBOEHHS YI€OHOT0 MaTepualla HCIOJIB3YIOTCS CIIEAyIoIe 0003HauYCHNUS:
1 — o3HaKoMuTENbHBIH (Y3HaBaHUE paHee N3yIEHHBIX OOBEKTOB, CBOHCTB);
2 — penpoyKTUBHBIH (BBITOJIHEHUE ACATEIHHOCTH 10 00pas3ily, HHCTPYKINH WX 110JT PyKOBOZICTBOM);

3- HpO,I[yKTPIBHBIﬁ (HJ'IaHPIpOBaHI/IC 1 CaMOCTOATCJIBHOC BBINIOJIHEHUEC ACATCIIbBHOCTH, PCIICHUC HpO6.]'I€MHbIX 3a;[aq).
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4. YCJIOBUS PEAJIM3AIIUUA ITPOI'PAMMBI
MPOPECCHUOHAJIBHOI'O MOAYJIsA

IIMO03. Peasnm3anus MeTanjiorpagpuyecKux MCCaeJOBAHUH 1
MEXaHMYEeCKUX UCTIBITAHUM.

4.1. TpeOGoBaHUSA K MUHMMAJIbHOMY MAaTePHAJIbHO-TEXHUYECKOMY
o0ecrne4eHn 10

Peanuzanus nporpaMMbl MOAYJIS TIPEINOIaraeT Hadluunue yaeOHbIX
kaOuHeToB: «O00pyI0BaHMS TEPMUUYECKUX LIEXOB», «OXpaHbl TpyIay;
nabopatopuit: «Tepmuueckoir 00pabOTKH METAIIOBY», « ABTOMAaTHU3aI[UU
TEXHOJIOTUYECKHX MPOILIECCOBY»; MACTEPCKUX, , TEPMUUECKOTO TOIpa3IeIeHUs
POMBINUIEHHOTO npeanpustys u L[3J1.
O6opynoBanne yaeOHOTO KaOMHETOB U pabO4NX MECT KaOMHETOB:
-«O00pyI0OBaHUAA  TEPMHMYECKMX  IEXOB»-MOJICIM  TEPMUYECKUX  ICUCH,
KOMIBIOTEPHI, MporpaMmHoe oOecnedenune, DVD, MynbMenuiiHbIA TPOEKTOD,
o0Opa3lbl OTHEYMOPHBIX MAaTE€pUaOB, KOMIUIEKThI IUIAKATOB, KOMIUIEKT OJIAHKOB
TEXHUYECKOUN TOKYMEHTAIIMU, KOMIUIEKT Y4€OHO-METOIMUECKON TOKYMEHTAIIUN;
-«OXpaHbl TPyAa»- KOMHbIOMEPLL, NpocpammHoe obecnedenue, DVD,
MYTbMeOUUHbIU NPOEKMOp, KOMNIEKMbl NIAKAMO8.
Oo6opynoBanue nabopaTopuid U pabounx MecT JadbopaTopuit:
-«MeramnoBeneHus»-0Obecneuerue: MUKPOCKONbL, MEePOOMEPbl, NOUPOBATIbHBLE
CMAHKU, CMeHObl OUACPAMM. HCENe30-YeMeHMUM, COCMOAHUS OBOUHbIX CHIABO8,
MOOenu KpUCMAaiIuyeckux peuemox, MaKpo-u MUKpOuLiu@sl, 00pasybl U3iomoa.
-«ABTOMATHU3AIUU TEXHOJIOTUYECKUX MPOIIECCOB»-: KOMNIEKM USMEPUMETbHBIX
npubopos, KomMnvlomepwvl, Npozpammuoe obecneuernue, DVD, komniekmol
NaKamos, CmeHowl.
TexHuveckue cpeacTBa 00y4eHusi: KOMIBIOTEPHI, TPOTPAMMHOE 00ECIICUCHHUE,
DVD, mynbsMeauiiHbIi IPOEKTOP, IPUHTEP, CKAHEP.
O6opynoBaHue MacTepcKkoil 1 padoYuX MeCT MacTepPCKo: , : yueOHO-
TexHU4Yeckui koMiieke « Tepmuueckas o0pabOTKa METAILIIOBY, AIEKTPUUECKUE
neyu J1abopaTOPHOTO TUIIA, 3aKaJIOYHbIE 0aku, paboune KIEeIH, CTeH bl rpaduKoB
TEPMUYECKON 00pabOTKH, OTPE3HON U, NUTM(POBATBHBIA CTAHKH , CIIECAPHBIC
TUCKH, CIIECAPHBIA MHCTPYMEHT.
O6opynoBaHne TePMUYECKOT0 MOAPA3AeJeHUs] IPOMbIIIJIEHHOT0
NpeInpUATHS. KAMEPHBIC PJICKTPUUECCKUE TICUH, MAXTHBIC AIEKTPUUECKUE TICUH,
KaMEpHBIE DJIEKTPUUYECKUE M€Y C BBIIBIKHON MTOANMHON, KAMEPHBIE Ta30BbIC €YU
C BBIJIBIDKHOMW TTOJIMHOM, TOJIKATENIbHBIE Ta30BBIC €YU MIPOXOJIHBIE, KOJIBIIEBBIC
ra3oBbl€ €YU C BPAIIAOIINM T0JI0M, TOJIKATEIbHbIE MPOXOAHBIE ANEKTPUUECKUE
MeYH, KOJAKOBBIC JICKTPUUECKUE MTEUU, NAXTHBIC JICKTPUICCKUE TTCUH IS
ra3oBOil [IeMEHTAIMH, IIAXTHBIE AIEKTPUUECKUE TICUH JIJIsl a30TUPOBAHMS,
BaKyyMHBIE TI€YH, MIEUYH DJICKTPUUIECKHUE (KaMEpHBIE U IIaXTHBIC) C 3aI[UTHON
aTMocdepoi.
Peanuzauus nporpaMMbl MOYJIs IPETIONIAraeT NpoBeieHne yueOHOM NpaKTUKU
M0 MCTIOJB30BAHUIO TIPOTPAMMHO-KOMITHIOTEPHOTO 0OECTICYCHHS B TEPMHUUECKOM
MPOU3BOJICTBE U TPOU3BOJCTBEHHOM MPAKTUKHU, KOTOPYIO PEKOMEHTYETCS
MPOBOJIUTH KOHIIEHTPUPOBAHHO
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4.2. MudopmanuonHoe odecnevdenue 00ydeHust

Ilepeyenbr pexkoMeHAyeMbIX Y4eOHbIX u3aaHuil, WHTepHeT-pecypcos,

JTOMOJTHUTEIbHOM JINTEPATYPbI

Ilepeyenbr pexkoMeHAyeMbIX Y4eOHbIX wu3aaHuid, WHTepHeT-pecypcos,

JTOMOJTHUTEIbHOM JIUTEPATYPbI
OCHOBHBIE HCTOYHUKU:

1. PozoBa H.K. Ynpasnenue kauectsoM. — CI16: ITutep, 2002r...................

2. Koporun .M. KoHTposib kauecTBa TepMUUECKONH 00pabOTKH METAIIOB. M:
Brpicmast mkoma, 1980...................

3. Honoros I'.Il., Konnako E.A. Hananka u skcmityaranus o60pyJoBaHHs U
arperaToB B TepMooOpaboTke. M: Bricmias mikosma, 1990.

4. Honoros I'.Il. ObopynoBanue TepMuYecKUx LexoB. M: MammHocTpoeHue,
1988.

5. bammaun O.A. Texuonorust Tepmuyeckoi oOpabotku. M: Meramtyprus,
1986. Cokonos K.H., Kopornu U.K. TexHonorus tepmudeckoit 00paboTKH.
M: Metamtyprus, 1988...................

1. Bmacor B.C. MeramioBenenue: YdeObHOe MmocoOue IJis CTYIACHTOB -

Anspa — M: UHOPA — M, 2009...................

HesucunoB B.A. Oxpana tpyna: yueonuk — M. @opym, 2009.

Yymauenko FO.T. Marepuanosenenue: yueOuuk — @enukc, 2005.

4. TexHoOrUs KOHCTPYKIIMOHHBIX MaTepuayoB: yueOHUK/A.M. [lasBckuii, M:
Mammnoctpoenue, 2004.

5. KpuBanaun B.A., EropoB A.B. TemnoBasi paboTa m KOHCTPYKIHUS Teuen
yepHOU MeTamuypruu, M: Meramyprus, 1989.

w N

I[OHOJ'IHI/ITCJ'IBHBIG HCTOYHHKMU:

1. HayuyHO-TeXHUYECKUI U TPOU3BOICTBEHHBIN )KypHal «MeTalioBeIeHUE U
TepMHUUecKas 00paboTka MeTamioBy: MockBa; M3marenbckuii 1oM «DaMeym.
2. HayuHo-Texuuueckuil xxypHain «Mertamnosegenue — Mocka, OOO «Hayka
Y TEXHOJIOTUI.

3. MeramioBenenue u Tepmudeckas oopadortka cranu: CrpaBoyHOe U3JaHUE B
3-x 1./ [loapsin. bepamreitna M.JI., Paxmranra A.I'. —M.: Metamnyprus, 1991.
4. Kypasnés B.H., Hukonaera O.11. MalmimHOCTpOUTENIbHBIE CTAJIU:
CnpaBounuk . - M.: MammHocTpoenue, 1992.

5. Mmapounuk ctaneit u cruiaBoB / [Toapsia. Copokuna B.I'.-M..:
Mammnoctpoenue, 1989.

6. @uprep U.B. Tepmuueckas oOpadboTtka criaBoB: CripaBodHUK.- JI.:
Mamunnoctpoenue, 1982

7. llImbikoB A.A. CnipaBouHuK Tepmucta.- Mocksa,l1961.
CITpaBOYHO-NIpaBoOBbIe cucTeMbl «I'apant», «Koncynbsrant [1ntoc» u calTel
UH()OPMUPYIOIINE O COBPEMEHHBIX TEXHOJIOTHSIX U BHICOKOTEXHOJIOTUIHOM
000pyI0BaHUHU TEPMUUECKOTO MPOU3BOICTRA.
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4.3. O0mue TpeOOBaAHMS K OPraHU3aALMH 00Pa30BaTeJIbLHOIO Npolecca

OO0s3aTeNbHBIM yCIIOBUEM Il OCBOEHMS AaHHOro monayns [IMO03. Peanm3zanms
MeTa/LUI0rpaduuecKux MCCJAeJ0BAHUIT U MEXaHUYECKUX MCTIBITAHUM SIBISICTCS
n3ydyeHue guciuiuimH: «TommuBo u  meym», «XuMHYeckHe U (PU3UKO-
XHMHYECKHE METObl aHAIN3a», «OCHOBBI TEOPUM TePMHUYECKO 00padOTKHU
MeTa/LI0B», «OxpaHa Tpyaa» , npodeccuoHanbHbIX Moayneii«IlpoBenenne
MeTa/LUIorpaduyecKuX HCCIAEJOBAHMNA M  MEXaHMYECKMX HMCIBITAHHUID),
«KoHTpOoJIb 3a co0JII0IeHueM TEXHOJIOTHYEeCKOH AMCUMILTHHBI,
IKCILIyaTanuei 000py10BAHUSA M KA4eCTBA METAJJIOBY.

[Ipu pabore Haag KypcoBol paboTol (IIPOEKTOM) CTyACHTaAM IPOBOASTCS
KOHCYJIbTallMKM. [[71s TipoBeleHHMs KOHCYJNbTallud Tpynma pa3ouBaeTcs Ha
MOATPYIIIBI.

4.4. KaapoBoe o0ecnieuenne 00pa3oBaTebLHOI0 nmpouecca

TpeboBanus K KBamu(UKAMKM TMEIATOTMYECKUX (MHKEHEPHO-TIEAArorTnYeCKuX )
KaJpOB, 00ECIEUNBAIOIINX 00yYeHHE IO MEXIUCUUIUIMHAPHOMY Kypcy (Kypcam):
HaJIMYUE BBICIIETO NPOPECCHOHAIBLHOIO 00pa30BaHUs, COOTBETCTBYIOLIETO
npodumto moayns [IMO3 Peanuzanmus Mera/uiorpaduueckKux MCCae0BAHNN U
MEXaHUYeCKHX HCOBITAHMHA W  coeuuainbHocTH — MeTajjioBeleHHe |
TepMHYecKas 00padoTka MeTaNI10B

TpeGoBanuss K KBaIM(PUKALMK TEJATOTHYECKUX KaJpOB, OCYIIECTBISIOMIMNX
PYKOBOJCTBO ITPAKTUKOM.

HNHkeHepHO-IeJaroru4eckuii  COCTaB:  JIUIJIOMUPOBAHHBIE  CIIELUAIUCTHI-
Iperno/iaBaTeiu MEKIMCUMIINHAPHBIX KYPCOB ,a TaKKe
obOmenpodeccoHanbHbiX AUCHUIUIMH: «TommBo u meum», «OCHOBBI TeOpPUM
TEPMUYECKON 00pad0TKH META/VIOB)

Macrtepa: Hamuuue 5—6 KBaIM(PUKALMOHHOTO pa3psga ¢  00sA3aTeNbHOU
CTOXXHUPOBKOU B MPOPUIBHBIX OpraHu3aiusx He pexe 1-ro paza B 3 roma. OmbIT
JESTEIIbBHOCTH B OpraHU3alusiX COOTBETCTBYIOLIEH NpodeccHoHaIbHOU chepsl
SIBJISIETCSL 00S3aTEIBHBIM.
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5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA _
INPOPECCHUOHAJIBHOI'O MOAYJIA (BUIOA TIPOPECCHOHAJIBHOHU

JESITEJIbHOCTH)
Pe3yabTarsl
(ocBOEHHBIE OcHoOBHBIE MOKA3aTeJIN DopMbI U METObI KOHTPOJIA
npogecCHOHATbHbBIE OLICHKH pe3yJibTaTa U OLlEHKH
KOMIIETEHIMH)

IIK 3.1. M3roraBauBaTth
MaKpO- ¥ MHUKPOILTHADBI
JUTSL METaJIOTpaduIecKoro

- PaGorats ¢ o6opynoBanuem
ISl U3TOTOBJICHUSI MaKpo- U
MUKPOULTU(OB IS

Texymmmii KOHTPOJb B hopme
3alIUTHI Ja00OPaTOPHBIX PadboT U
MIPAaKTUYECKUX 3aHATUH.

aHayu3a. MeTaorpapuueckux KouTtposnbubsle  paboTel 1O
HUCCIIEIOBAHU; temam MJIK.
TectupoBanue.
3aueTsl MO MPOU3BOJICTBEHHOM
OpaKTUKE W MO0 KaXIOMY U3
pasnenoB  MpoQEeCCHOHATBHOTO
MOJTYJIS.
KoMmruiekcHplii  9K3aMeH 10
MOJYJIIO.
I1K 3.2. [IpoBOaUTH - paboratb ¢ Texymuit KOHTPOIb B hopme
MeTauiorpaguyecKme MeTaJLIOrpaQUIeCKIM 3aIUTHI Ja00OpaTOPHBIX PpadboT U
HCCJIETOBAHMS MaKpO- U 00opynoBaHuEM; MPAKTUYECKUX 3aHATUI

MUKPOHLTHU(OB B
COOTBETCTBUHU C
HOPMAaTUBHOMN
JIOKYMEHTaLUEH.

HpI/IMeHSITb HOpMaTI/IBHyIO
JOKYMEHTALUIO IIpU
IIPOBEACHUN
MeTaorpaguueckux
HMCCIIEIOBAHNH;

.KontponsHsie
temam MJIK.
TectupoBanue.
3aueTsl MO0 MPOU3BOJCTBEHHOU
MPaKTUKE U MO0 KaxJIAOMy U3
pa3zienoB MpohecCHOHATBLHOTO
MOJIYJISL.
KommnekcHeli
MOJIYJIIO.

pabotel 1O

OK3aMCH Io

I1K 3.3. Onpenensite
OCHOBHBIE CTPYKTYpHBIE
COCTABJISIOIINE METAJIIOB.
IIpoBoauTh
MeTauiorpaguuecKyro
OLIEHKY U KOHTPOJIb MaKpO-
u

MHUKPOCTPYKTYPBI
METAaJUIOB.

-- HAXOJIUTh U UCIIOJIb30BaTh
uH(pOpMaLHIO IS
MIPOBEICHUS
MeTaJuIorpapuuecKoi OLIeHKH
u

KOHTPOJISI MaKkpo- 1
MHUKPOCTPYKTYPHI METAJLJIIOB;
BBITTOJTHATH MEXaHUYECKHUE
UCTIBITaHUSI

00pa3IoB Ha MallIMHAX U
npudopax sl UCTIBITAaHUI

¢ cOOJII0IEHNEM TTPABHIT
TEXHUYECKOH dKCILTyaTalnu;
MOJIb30BaThCs HOPMATHBHOW
JIOKYMEHTAIEH;

Texyuuii KOHTpOIb B (hopme
3alIUTHI JAOOPAaTOPHBIX padoT U
MPAKTUYECKUX 3aHITUI
.Kontponpusle  paboTel 1O
temam M/IK.

TectupoBanue.

3aueTsl MO MPOU3BOJICTBEHHOM
NpakTUKE U TO0 KaxJAOMy U3
pasznenoB mpohecCuOHATHFHOTO
MOJLYJIAL.
KommiekcHslit
MOJZYJIIO.

OK3aMCH Io
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IIK 3.4. BeimoassaTs
MEXaHUYECCKUE UCIILITAHMS
00pasmoB

B COOTBETCTBUU C
HOPMaTUBHOMU
JIOKYMEHTalHUen

- BBIIIOJIHATH MEXAHUYECKUE
UCIBITaHUs

00pa31oB Ha MalllMHAX U
npubopax /sl UCTIBITAaHUHA

C COOJII0IEHUEM ITPABUIT
TEXHUYECKOH IKCILIyaTalllH;
I10JIB30BAThC HOPMAaTUBHON
JIOKYMEHTALUEH;

Texymuii KOHTPOJb B hopme
3alUTHI TAOOPAaTOPHBIX padoT U
NPaKTUYECKUX 3aHATUH
.Kontponsusle  paboTel 1O
temam MJIK.

TectupoBanue.

3a4eThl MO MPOU3BOJICTBEHHOM
MPaKTUKE U MO KaXIOMY U3
pasznenoB  MpodhecCHOHATBLHOTO
MOYJISI.

KomniiekcHbIT  3K3aMeH 1O
MOYJIIO.
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IIK 3.5. BeimoaHATh
KOPPEKTUPYIOIINE U
Npeaynpexaatoue
MEPOTIPUSITHS 110
YCTPaAHEHUIO BBISBICHHBIX
HECOOTBETCTBUI B M3ACIIHIAX
rocJie

TEPMUYECKOI 00pabOTKH.

JleMoHCTpalusi HaBbIKOB
M0JIb30BaHUS
ABTOMATUYECKUMU CHCTEMaMU
peryJupoBaHHusl
TE€XHOJOTHYECKUMHU
rpoleccaMu

TEPMHUUYECKOTO MPOU3BOCTBA;
-OTCJIE)KUBAaHUE U
KOPPEKTUPOBKA MOKa3aHUM
prOOPOB TEXHOIOTHIECKOTO
o0opynoBaHus AJst
obecrieyeHns He0OX0AUMOH
TE€XHOJOTHYECKON TOYHOCTH;
-Onpenenenne XxapakTepUCTUK
MapoK cTajei UM CIIaBOB; -
-000cHOBaHHUs BbIOOpa
MapamMeTpoB PEKUMOB
TEPMHUYECKON U XUMHKO-
TEPMHUYECKOH 00pabOTKH JIst
KOHKPETHOM CTaJIU C IEJIbIO
MOJTYYECHUS 3aIaHHBIX CBOMCTB
W3JIeJHs UYL IeTaH;
-OIlpeIeJICHUE BUJIOB
HECOOTBETCTBUH B
TEXHOJOTMUYECKUX MPOLIeccax;
-BBINIOJIHEHUE aHAIIN3a
MIPUYXH, BBI3BIBAIOIINX
HECOOTBETCTBUSl KauecTBa
IPOYKLIMH;

-BBINIOJIHEHNE MEPONIPUITHIA
KOPPEKTHPYIOIIHNX |,
MIPERYNPEXKAAOIUX U
JTKBHTAP YFOTITHX
HECOOTBETCTBHUSA KauecTBa
MPOAYKIIHH

Texymmii KOHTPOJIb B hopme
3alIUTHI TAOOPAaTOPHBIX PadoT U
NPaKTUYECKUX 3aHATUI
.KonTponbHbele  paboTHI
temam MJIK.

10

TectupoBanue.

3a4eThl MO MPOU3BOJICTBEHHOM
MPaKTUKE U MO KaXIAOMY U3
pasnenoB mpohecCHOHATBLHOTO
MOYJISI.

KomniekcHblit
MOJYJTIO

OK3aMCH oo

@opMBI U METOABI KOHTPOJIS ¥ OLIEHKH PE3yJIbTaTOB 00YUYEHMsI JOKHBI TIO3BOJISATH TPOBEPSATH Y
o0yyaroImuxcst He TOJbKO C(HOPMUPOBAHHOCTh MPOPECCHOHATIBHBIX KOMIETEHIIMHA, HO U
pa3BUTHE OOLMX KOMIETEHIIMH 1 00ecreunBaroINX X YMEHUH.

DopMbl U
PesyabTarsl
OcHOBHBIE IOKA3ATEJIH OLEHKH METOABI
(ocBoeHHBIE 001IHE
pe3yabTara KOHTPOJISA
KOMIIeTEeHIIHH)
OLICHKH
OK 1. ITonumMatsh CyliHOCTh U JemoHcTpanus HHTEpECA k | Habmonenwue;
COLIMAJIbHYIO 3HAYUMOCTh CBOEH Oynyiuei npodeccun 4yepes3 | MOHUTOPHHT,
Oynymei IIPOEKTHYIO " Hay4HO - | OLICHKa
npodeccuu, NposSBIATh K HEl UCCJIEOBATEIBCKYIO  JI€ATEIIBHOCTD | COAEPIKAHUS
YCTOWYMBBIN NHTEPEC. M ydacTueé B  CTYyAEGHUYECKHX | mopTdonno
bopymax.- CTYJICHTa
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OK 2. Oprann3oBbIiBaTh Br160op 1 mpumeHeHune HNutepnperanus
COOCTBEHHYIO JI€ATENbHOCTD, 3 PEKTUBHBIX METOJIOB U CIIOCOOOB | Pe3yJIbTaTOB
OIpeNeNsTh peleHus NpoeCCUOHANBHBIX 3a/lad | HaOMIOJeHUH  3a
METO/BI U CIOCOOBI BBITIOJTHEHUS B 00J1acCTH pa3pabOTKH, BHEAPEHUSI | ACATEIBHOCTHIO
npodecCHOHAIBHBIX 3a/au, U BEJICHUS TEXHOJIOTHYECKUX oOyyaromerocst B
OLICHUBATh UX IPOIIECCOB TEPMUYECKON M XUMHKO- | IpoIecce
3¢ (EeKTUBHOCTh U Ka4eCTBO. TEpPMUYECKON 00pabOTKU METAIIJIOB; | OCBOEGHUS
o0pa3oBaTenbHOM
IPOrpaMMBbl
OK 3. PemaTh npoGieMsl, JlemoHcTpauus npuHsaTHs perieHui | [Ipaktuueckue
OLIEHUBATh PUCKH U IPUHUMATh npodeCCHOHATIBHBIX 3a1a4 B | paboTHI Ha
peleHus o0mactu pa3paboOTKH, BHEIPEHUS U | MOJCIMPOBAHUE H
B HECTAH/IAPTHBIX CUTYyallHUsX. BEJICHUS TEXHOJIOTUYECKUX | pellieHUe
MPOIIECCOB TEPMHUUECKON M XUMHUKO- | HECTaHIAPTHBIX
TEPMUYECKON 00pabOTKM METAJIOB | CUTYalMi
OpU  BBINOJHEHUH KYpPCOBBIX U
JMIJIOMHBIX IIPOEKTOB.
OK 4.0OcymiecTBisiTh IOUCK, DddexruBHbI mouck HeoOxoaumon | [loaroroska
aHaJM3 ¥ OIICHKY HH(OpMaInHy, uHpopMaun TSt pemenust | pedepaTos,
HE00XO0IMMOM JJIs1 IOCTAHOBKU U npodeCCHOHANBHBIX ~ 33Jad  IpPHU | JOKJIAJIO0B,
pemeHus npodeccHoHAIBHBIX BBITTOJIHEHUH KYpPCOBBIX U | KypcoBoe "
3ajad, JUIUIOMHBIX ~ NPOEKTOB W JUISl | TUIUIOMHOE
poeCCHOHATBHOTO MHTEJUICKTYaJIbHOTO pocTa | MPOEKTUPOBAHHUE;
JUYHOCTHOT'O Pa3BUTHS. CTYJCHTOB uccieioBaTeabcka
g JIeSTeIbHOCTB;
UCIOJIb30BaHUE
AIIEKTPOHHBIX
HCTOYHHUKOB

OK 5. Ucnonb3oBarh
UH(POPMAaIMOHHO-
KOMMYHHKAIIHOHHBIE TEXHOJIOTUH
JUIsS COBEPILIEHCTBOBAHUS

PO eCCHOHAIBHON JESTEIHHOCTH.

Pa3paboTka, BHeipeHUE U BeJEHUE
TEXHOJIOTUYECKUX IPOIIECCOB
TEPMHYECKON 51 XAMHKO-
TEpMUYECKON 00pabOTKH METaJlJIOB
C WCHOJB30BAHWEM MPOTPAMMHO-
KOMITBIOTEPHOT0 00eCTIeUeHus;

-pabora c APMamu, UnTepuer

HaoOmronenue 3a
HaBBIKAMHU paOOTHI
B IVIOOAJIBHEIX,
KOPIOPATUBHBIX U
JIOKAJIBHBIX
MH(OPMALIMOHHBIX
ceTax

OK 6.PaboTath B KOJUJIEKTHBE U
KoMaHie, 00ecreunBarh ee
criouenue, 3 HEKTUBHO 00IIaThCS
C KOJIJIETaMu, PYKOBOJICTBOM,
NOTPEOUTETSIMHU.

Opranuzanus JeSITeNIbHOCTH
KOJJIEKTHBA COKYPCHUKOB:

- yMeHHe paboTaTh B IpyIIIE;

- HaJIM4Me JIUJIEPCKUX KAYECTB;

- ydactTue B  CTyJIEHYECKOM
CaMOYIIPaBJICHUY;

- y4acTue CIOPTUBHO- U KYJIbTYPHO-
MacCCOBBIX MEPONIPUSATHUSIX

HaGmronenue  3a
POIIBIO
oOydJarommxcsi B
Tpymre;
noprdonuo

OK 7.CraBurs 1ienmu,
MOTUBUPOBATH JESATEIHHOCTD
TOIYNHEHHBIX,
OpraHU30BBIBATH U
KOHTPOJIMPOBATh UX paboTy ¢
HNPUHATHEM Ha ce0st
OTBETCTBEHHOCTH 3a Pe3yJIbTaT
BBITTOJIHEHUS 3a/IaHUH.

Camoananns u KOpPPEKLIHS
pe3yIbTaTOB COOCTBEHHOW pabOTHI
U pabOThI COKYPCHHUKOB.

JlenoBbIe UrpHI -
MO/JICJIMPOBAaHHE
COITMAITBHBIX U
npodeccroHaNbHbI
X CUTYallHi;
MOHHUTOPHUHT
pa3BUTHS
JIMYHOCTHO-
poeCCHOHATHHBI

24




X Ka4€CTB

oOyuJaromerocs;

[Toprdonano
OK 8.CamocrosTenbHo CaMocCTOATEIbHBIN, DKkcnepTHas
OIIPEIETIAT 3a1a41 npodeccruoHaIbHO- OLICHKA
po¢eCCHOHATBHOTO U OpPUEHTHUPOBAHHBIN BHIOOD BBITTOJIHEHUS
JMYHOCTHOTO Pa3BUTHA, TEMaTHKH TBOPYECKHUX M MPOEKTHBIX | MPAKTHUECKON
3aHUMAThCA CaMOOOPa30BaHUEM, pabor ; AESATeTbHOCTH TIPU
OCO3HAHHO IIAaHWPOBATh - COCTaBJICHUE PE3IOME; n3ydyenun [1;
MOBBIIIICHUE KBATU(UKAIIH. - IOCEIICHUE JTOTIOTHUTEIBHBIX - OTKpBITHIE

3aHATHH; 3aIIUTHI

- OCBOCHHE JOMOTHUTEIBHBIX
pabouunx npodeccuii;
- 00yueHHe Ha Kypcax

TBOPUYECKUX U
MPOEKTHBIX padoT;
-claqya

JOTIOTHUTETILHOM KBaJIM(DUKAIIMOHH
npodeCCHOHATBLHON MTOATOTOBKH. BIX 9K3aMEHOB U
3a4€TOB o
nporpamMmam 110
OK 9.BbITh TOTOBBIM K CMEHE -AHanmu3 wuHHOBauMi B oOsactu | CeMHHApHI,
TEXHOJIOTHil B MpoecCUOHANBHON | pa3pa0oTKu, BHeApeHUs u BeneHus | Hayuno-
JESITENIbHOCTH. TEXHOJIOTUYECKUX IPOLIECCOB | IPAKTHUECKUE
TEPMHUECKON u XUMHKO- | KOH(pepeHIuH;
TEPMHYECKON 00pabOTKU METAIOB; | - KOHKYPCHI
-HCII0JIb30BaHKE «BJIEMEHTOB | MPOPECCUOHANBHO
pEeaIbHOCTH B paboTax | ro MacTepcTBa;
o0y4aromuxcs (KypCOBBIX, | - OJIUMITHAIBI
pedepaToB, TOKJIAIOB U T.I1.).
OK 10. McnonHATh BOMHCKYIO Cobmoienue TpeboBanuii | TectupoBanue;
00513aHHOCTh, B TOM UYHCJIE IIPOMBIIIIIEHHOH, MOKapHOH | -CBOEBPEMEHHOCTb
C IIPUMEHEHUEM TNOTYYECHHBIX 0€30MacHOCTH, TPOU3BOACTBEHHOH | MOCTAHOBKH Ha

poeCCUOHAIBHBIX 3HAHUM (ITsT
FOHOIIIEH).

M TEXHOJIOTHYECKON JAUCHUITIINHBI

BOMHCKHUH YYET;
-IpOBEJICHUE
BOMHCKHUX COOpOB
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