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1. Ilesn 1 3a1a4u OCBOEHHUSI JUCIHUILINHBI

K OCHOBHBIM IeJIsIM OCBOCHUS IUCHUILIMHBI «Tepmuyeckas oOpaboTka
METAJIJIOB U CIUIABOBY» OTHOCSITCS:
- W3y4YeHHWE BIMSHHUSA PA3IUYHBIX (DAKTOPOB HA CTPYKTYpy U CBOMCTBA
METaJJIOB U CIUIABOB;
- TpUOOpEeTeHHEe HABHIKOB B pa3pabOTKe CHOCOOOB BO3JEHCTBUS Ha
CTPYKTYpPY ¥ CBOMCTBa METAJUIOB U CILJIABOB.
- TIPOTHO3WPOBAHHWE TMOBEJCHUS METAIJIOB W CIUIABOB B Pa3IUYHBIX
YCIIOBHSIX KCILTyaTaIlvH.
K ocHOBHBIM 3aJayaM OCBOCHHS NTUCHHIUTMHBEI «Tepmudeckas oOpaboTka
METaJJIOB U CILUTABOBY OTHOCSTCS:
— W3YyYCHHE B3aUMOCBS3M MEXKIY COCTAaBOM, CTPYKTYpPOH W CBOMCTBaAMHU
METAJIJIOB U CIUIABOB;
- U3yYCHHE MPEBPAIICHUA B METa/UIaX M CIUTABaX Ha Pa3jIMYHBIX CTaIHUSIX
00paboTKH.

2. Mecto nucuunimnnbl B cTpykrype OOII 0akanaBpuara
Hucrumuinaa ««Tepmudeckass 00pab0TKa METaJUIOB M CIUIABOB»)» OTHOCHUTCS
K YyuyeOHBIM JHCHMIUIMHAM BapwaTuBHOW dactu Omoka (bl) ocHoBHOI
o0Opa3oBaTeIbLHON MPOrpaMMbl OakagaBpHuaTa.

Hucuunnuna  «Tepmuyeckas  oOpaboTka  METAJIOB W CILIAaBOBY
B3aMMOCBSI3aHa JIOTUYECKU U COJIEPKATEIbHO-METOAUYECKH CO CIEAYIONIMMU
aucuuirHamu U npaktukamu OOIT:

B 6azoeou wacmu 6aoka (b1):

- HeOpraHuyeckasi 1 OpraHnuecKas XuMHs;

- pusuka.

B eapuamusnoii wvacmu 6aoka (b1):

-- BBEJICHHUE B CIICHUAIIBHOCTb;

- METAJUIyPru4eCKUe TEXHOJIOTUH;

- pusnueckast XuMusl.

3. IlepeveHb MIIAHUPYEMBIX Pe3YJbTATOB 00y4eHHS 10 JMCUHUIINHE
(MOnyJII0), COOTHECEHHBIE C IIJIAHMPYEMBbIMHU Pe3y/JIbTaTaAMH 0CBOCHMS
o0pa3oBaTeJbHON MPOrPpamMMBbl.

B pesynbTaTe OCBOEHHA IUCHUIUIMHBI y oOOy4aromuxcs (HOpMHUPYIOTCS
CJIEIyIOLIME KOMIETEHIIUU U JOJIKHBI OBITh JJOCTUTHYTHI CIEAYIOLIUE PE3yIbTaThI
oOy4eHHsl, Kak Tan (OpMUPOBAHUS COOTBETCTBYIOIIMX KOMITETECHIIMA:



B pesyasbTare

OCBOEHMA
Kon o0pa3oBaTe/IbHOI IlepeyeHb MJIaHUPYEMBIX pPe3y/IbTATOB
KOMIIeTeHIIUH NpPOrpaMMbl 00y4YeHHs 10 JMCHHUIIIMHE
o0yuyaruuiics 10/1KeH
00J1a1aTh
OIIK-1 CriocoOHOCTBIO pelIaTh | — 3HaThb OCHOBBI UCTOPUH, PHUIOCODUH,
3a7a4n MaTEeMaTHKH, ((U3UKH, XUMUH,
npodeccuOHATBHON MH(POPMALIMOHHO-KOMMYHUKAITUOHHBIX
JEATEIILHOCTH, TEXHOJIOTH, HH)KEHEPHON Y KOMIIBIOTEPHOMN
IPUMEHSIS METOAbI | TpapuKu
MO/JICIIUPOBAHMUS, — YMETh: pelaTh CTaHIapPTHBIC
MaTEeMaTH4ECKOro npodeccrOHaIbHbIE 3a/1a41 C TIPUMEHEHUEM
aHAIN3a, €CTECTBCHHOHAYYHBIX U OOICHHKCHEPHBIX
€CTeCTBEHHOHAYYHbIE M | 3HAHU, METOJ0B MaTeMaTHYECKOIO aHAIN3a U
oOLIeH)KEHEPHbIE MOJIETTUPOBAHUS
3HAHUS — UMEThb HaBBIKU: pelIaTh 3aJauu
poeCCHOHATBLHOMN e TETFHOCTH, TPUMEHSS
METO/bI MOICTTUPOBAHHUS, MATEMATUYECKOTO
aHaJm3a, eCTCCTBEHHOHAYYHBIE
OOIEMH)KEHEPHBIE 3HAHUS
OIIK-7 CrniocoOHOCTBIO — 3HaTh OCHOBHBIE CTaHAAPTHI O(HOPMIICHUS
aHaJTM3UPOBATh, TEXHUYECKOH TOKYMEHTAIIMN B COOTBETCTBUU C
COCTaBIISATh U | IeHCTBYIOLUIMMHA HOPMATUBHBIMU JTOKYMEHTaMH
MIPUMEHSTh B 00JIACTH TEXHOJIOTUU MaTEPUAIOB
TEXHUYECKYIO — YMETh: aHaJIU3UPOBATh, COCTABIIATh U
JTOKYMEHTAITHIO, MIPUMEHSTh TEXHUYECKYIO JJOKyMEHTAIIHIO B
CBSI3aHHYIO C | COOTBETCTBHH C JICHCTBYIOLUIMMHU
npodeCCHOHATLHON HOPMAaTHUBHBIMHU JIOKyMEHTaMH B 00J1aCTH
JeSITeNbHOCTBIO, B | TEXHOJIOTHHM MaTepHAaIOB
COOTBETCTBHUH C | — MMETh HaBBIKH: MMOATOTOBKH COCTABJICHUS
JeHCTBYIOIUMHU pedepaToB, 10KJIaJ0B, TEXHOIOIHYECKHX KapT B
HOPMAaTHUBHBIMA COOTBETCTBHH C JICHCTBYIOIIHMHA
JOKyMEHTaMHU B | HOPMATUBHBIMHU JJOKYMEHTaMH B 001aCTH
COOTBETCTBYIOIIEH TEXHOJIOTUH MaTEPHAIIOB .
oTpaciu
I1K-2 YmMmets CBSI3bIBATh | -3HAaTh OCHOBHBIE TEXHOJIOIMH
TEXHOJIOTUYECKUE METAJUTypruuecKoro Npou3BOJICTBA.
nporieccbl UM 00beKkThl | CTaTUCTUYECKYIO0 00pabOTKY TaHHBIX
METAJUTypru4ecKoro - YMeTh ycTaHaBIMBaTh OTKJIOHEHUS JaHHBIX OT
MIPOM3BOJICTBA CO | HOpMAJILHOTO pacHpezeneHus, 00HapyKUBATh U
CBOWCTBAMM  MeETaJlIa, | UCKJIIOYaTh BEIOPOCHI B BEIOOPKE IaHHBIX.
ChIpb M pacxoAHbIX | OOOCHOBBIBATH PEUICHHUS
MaTepHaloB. - Bnagets npuMeHeHNEM OCHOB TEOPUU

MCTAJUTYPIUYCCKUX MPOLECCCOB MPU PCIICHUN
TEXHOJIOTMYECKHUX 3aJa4 MCTAJLIYPIrUIC€CKOro
MMpONU3BOACTBA.




4. CTpyKTYypa U cofAepKaHUE TUCHHILIHHBI

OO0m1ast TpyI0EMKOCTh JUCIUTIIMHBI COCTABJISAET 4 3a4ETHBIX C€IUHUIIBI, T.C.
108 akagemuueckux 4acoB (U3 HUX 72 yac — caMOCTOsITeNIbHAsl paboTa CTYJEHTOB),
nabopaTopHble paboThl — 2 yaca B Heeno (36 yacoB), JIEKIMU — 2 yaca B HEJIEIIO
(36 gacoB), hopma KOHTPOJIS - dK3aMeH. B xoz1e 00yueHus 0akanaBpbl BBITOIHSIOT
KYpPCOBYIO padoTy.

Hucrmmunaa « Tepmudeckas 00paboTKa METaNIOB U CIUIABOBY» MU3y4aeTcs Ha
TPEThEM KypCe.

CrpyKTypa U coaep’aHHe pa3/iesioB IUCUUILIMHBI YKa3aHbl B IIpuiio:kenun A k
MporpammMme.
Pa3aennl iucuunJanHbI

Pa3nea 1. ’Kesie30 u criiaBbl Ha €ro OCHOBE

KomnoneHnTsl u ¢a3pl B cucteme xene3o-yraepor. Juarpamma ¢asoBoro
paBHOBecHusl  (MeTacTaOWiIbHOE  paBHOBecHE, (a3oBble U CTPYKTYpHBIE
COCTaBJISIIOLIME  HKENE30yIJIepOJIUCThIX  CIUIaBoB.). Kiaccudukanus crjaaBoB
xKeneza ¢ yrameponoM.  @aszoBble M CTPYKTYpHBIE — IIPEBpallcHUs B
KEJIE30yIIIEPOAUCTBIX CIUIABAX.

YrnepoaucTeie CTany, X CTPYKTypa M CBOMCTBA. BimsHue yriepona Ha
CTPYKTYpPY ¥ CBOWCTBA YTIEPOIAUCTBIX METAIIIOB.

BimsiHue moCTOSHHBIX IPUMECEN HAa CBOMCTBA METAJLIIOB.

Uyryssl. Jluarpamma (a3oBOoro paBHOBECHS KEJE30-yriepo] (CTabuiibHOE
paBHoBecue). benblii u cepblil uyryHbsl. Bricokonpounblii yyryH. KoBkuii 4yryH.
CnenuanbHbIE YyTYHBI.

Paznen 2. Tepmuueckasi 00padoTka MeTA/UIOB U CIIABOB
[IpeBpaiienne mnepiauta B aycTeHUT. lIpeBpalieHusi mnepeoxIiakIeHHOro
aycrenuta. [lepnuTHoe mpeBpalieHne, MApTEHCUTHOE MpeBpalleHue, OCHHUTHOE
npeBpaiienue. OTIyCK U CTapeHue cTaiu. BnusiHue Tepmudeckoit oOpaboTku Ha
MEXaHUYECKUE CBOMCTBA CTaJIN.

OTxur u HopManuzanus. 3akanka. [ToBepxHocTHas 3akanka. Otnyck. Bujsl
ormycka. TepmomexaHudeckass oOpaOoTka. XUMHKO-TepMHUecKas o00padoTka
ctasid. llemeHTanus, a30TUPOBAHHME, HHUTPOLEMEHTALUs, LHUAHUPOBAHUE.
BopupoBanue, cunuuupoBanue, 11 Py3noHHAS] METAIITU3ALIMSL.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTUH

Metonuka mpenojaBaHus — JAUCHUIUIMHBI  «Tepmuueckas oOpaboTka
METaJJIOB M CIJIABOB» W pealii3aliisi KOMIETEHTHOCTHOTO MOAX0/1a B U3JIOKEHUHU U
BOCHPUSITUM MaTepuaja npeayCcMaTpUBaET UCIOJIb30BAHUE CICAYIOIINX aKTUBHBIX
1 UHTEPAKTUBHBIX (POPM MPOBEICHUS TPYIIOBBIX, HHIUBUIYAJIBHBIX, ayTUTOPHBIX



3aHATHM B COYETAHMM C BHEAYAUTOPHON paboTOM C 1enpto (pOopMUpOBaHUS U
pa3BUTHS NPO(eCCHOHATBHBIX HABBIKOB 00YYaIOLIUXCS:

- JIEJIOBBIE UTPBIL;

— IOJATrOTOBKA, MPEACTABIECHUE U 00CYXKAECHNE IPE3CHTALINN;

— OpraHu3alys U MPOBEACHUE TEKYIEro KOHTPOJI 3HAHUM CTYICHTOB.
VYnenbHbIA BEC 3aHATHI, MPOBOJUMBIX B WHTEPAKTUBHBIX (hOpMax, OmpeneieH
IJIaBHOM 11eNbl0 00pa3oBaTENbHOM NPOrpaMMbl U COAEPKAHUEM JTUCLUILIMHBI
«Tepmuueckas 00paboTka METANUIOB M CIUIAaBOB» M B LIEJIOM IO JUCLMILIUHE
coctaBiiieT 50% ayaUTOpPHBIX 3aHATUN. 3aHATUS JIEKIIMOHHOIO THIIA COCTABIISIOT
50% ot oObeMa ayAUTOPHBIX 3aHATUH.

6. OneHOYHBIE CPEICTBA ISl TEKYLEro KOHTPOJISI YCIIEBAEeMOCTH,
NPOMEKYTOYHOM aTTeCTAlMM [0 UTOraM OCBOEHUSI NUCHUIJIMHBI U Y4eOHO-
MeTOoAuYecKoe o0ecneyeHue CaMoCTOsATeJIbHOM padoThl CTYACHTOB.

B mporecce oOydeHUss HUCIONB3YIOTCS CIEIYIOMIME OIEHOYHBbIE (DOPMBI
CaMOCTOSITEJIbHON pabOThl CTYJACHTOB, OIEHOYHBIE CPEACTBA TEKYIIErOo KOHTPOJIS
YCIIEBAEMOCTH U MPOMEKYTOUHBIX aTTECTAIII:

- TIOATOTOBKA K BBIMOJHEHUIO JIA0OpPaTOPHBIX paboOT B BHAC OTBETOB Ha
KOHTPOJIbHBIE BOITPOCHI;

- JICJIOBBIC UTPHI;

- BBIMIOJIHEHUE UHUBUIYaIbHOTO 3a1aHU;

- KOHTPOJIbHBIE PAOOTHI.

O1eHOYHBIE CPEACTBAa TEKYIIErO0 KOHTPOJIS YCIEBAEMOCTH BKJIIOYAIOT BapUaHTHI
3aJlaHUl  TECTOB; TEMbI JOKJIAJOB, BOMPOCH K KOHTPOJBHBIM paboTam;
9K3aMEHAIIMOHHBIC OMJICTEHL.

6.1. ®oH1 O1IEHOYHBIX CPEICTR /1JIsl MPOBeIeHUs MPOMEKYTOUHOM aTTecTAluU
00y4aImuxcs no JUCUUIJINHEe (MOIYJII0)

6.1.1. TlepeueHb KOMIIETEHIIMA C YyKa3aHUEM OJTanoB UX (HOPMHUPOBAHUS B

poliecce OCBOEHUsT 00pa30BaTeIbLHON MPOrPaMMBbI.
B pe3ynbraTe 0CBOSHUS AUCHUIUIMHBI (MOAYJs) GOPMHUPYIOTCS CIEAYIONINE KOMIECTCHIINU:

Kon B pe3yabTare ocBoeHus1 00pa3oBaTeJbHON MPOrpaMMbl 00yUaroIHiicst
KOMIEeTeHIINI J0JIKeH 00J1a1aTh
OIIK-1 CriocoObHOCTBIO  pemiaTh 3aJaud  HpOoQPEecCHOHATbHON  J1eATENbHOCTH,

IMPUMCHSA METOAbI MOACIINPOBAHUA, MaTeMaTH4YCCKOI'O aHaJm3a,
CCTCCTBCHHOHAYYHBIC 1 O6IJ_[CI/IH)KCHepHLIe 3HaHHUA

OIIK-7 CrocoOHOCTBIO aHATM3UPOBATh, COCTABIATh U MPUMEHATH TEXHUYECKYIO
JIOKYMEHTAIMIO, CBSI3aHHYIO C TNPOQPECCHOHANBHON JIEeATENbHOCTHIO, B
COOTBETCTBUM C JCHCTBYIOIIMMU HOPMAaTUBHBIMH JIOKYMEHTAaMH B




COOTBETCTBYIOLIECH OTPaACIIH

[1K-2 YmeTb CBSI3BIBATh TEXHOJIOTHYECKIUE MPOLIECCHI u 0OBEKTEI
METaJUIypruuecKoro MpOU3BOACTBA CO CBOMCTBAMHM METala, ChIpbi M
PacXOIHBIX MaTEPUATIOB.

B mponecce OCBOCHUs 06p330BaT€JIBHOf;I IMporpaMmabl JAHHBIC

KOMIICTCHIIMH, B TOM 4YHCJIC UX OTACJIBbHBIC KOMIIOHCHTHI, (1)OpMI/Ipy10TCH IIO2TAITHO

B XO0I€

OCBOCHHS OOyYaIOMIMMHUCS JUCIUIUIMH  (MOJyJiei),

MpaKTUK B

COOTBETCTBMHM C YYE€OHBIM TUTAHOM U KaJeHJapHBIM TpadukomM ydueOHOTro
nporecca.

6.1.2. Onucanue nmoka3areJjeil ¥ KpUTepHeB OLlCHUBAHUSA KOMIIETEHIUA,
(hopMupPyeMBIX 10 HTOTaM OCBOEHMS IMCUMILNIMHBI (MOIYJIs1), ONUCAHNE IKAJI

OLlCHUBaHUMA

ITokazarenem OLICHUBAaHU KOMHGTCHHI/Iﬁ Ha Ppa3JIMYHbIX JTallax HX

dbopmupoBaHUsI

SABJIACTCA

JOCTHIKCHHUC

pe3yJIbTaTOB OOYYEHUS 110 JUCIUTIINHE (MOYIIIO).

00yJaromuMucs

TUTAHUPYEMBIX

OIIK-1 - CriocoOHOCTH pemaTh 3a1a4 MpohecCHOHaTbHOM A TeTbHOCTH, IPUMEHSISI METOIbI MOJICTTMPOBAHHS,
MaTEeMaTHYECKOTO aHallN3a, ECTCCTBCHHOHAYYHBIC U OOIICHH)KEHEPHBIC 3HAHUS

Kpurepun oueHuBaHust

IToka3zarenn
2 3 4 5

— 3HaTh OCHOBBI | OOyuaromuiics OO6yuaromuiics OO6yuaromuiics OO6yyarommmiics
HCTOPUH, JNEMOHCTPUPYET MOJTHOE | JEMOHCTPUPYET JIEMOHCTPHUPYET JIEMOHCTPHUPYET
bunocodum, OTCYTCTBHE HETIOJIHOE YacTUYHOE MTOJIHOE
MaTEMaTHUKHU, 3HAHUM OCHOB COOTBETCTBHE 3HAHUI: | COOTBETCTBUEC 3HAHUM | COOTBETCTBHE
bu3MKH, XUMHUH, | UCTOPUH, Priocodun, | OCHOB UCTOPHH, OCHOB MCTOPUH, 3HAaHWUM 3HAHUH
MHPOPMALIMOHH | MaTeMaTHKH, (DU3UKH, ¢dunocodpum, ¢dunocoduu, OCHOB HUCTOpHH,
o- XHAMUH, MaTeMaTHKH, QU3UKH, | MaTeMaTuku, Gpusuky, | punocoduw,
KOMMYHHKAIOH | HH()OPMAIIHOHHO- XHAMUH, XHMUH, MaTEeMaTHKH,
HBIX KOMMYHHUKAIIMOHHBIX nH(pOPMaLMOHHO- nH(POPMAIIMOHHO- (bU3UKH, XUMUH,
TEXHOJIOTH, TEXHOJIOTHIA, KOMMYHHKAITUOHHBIX | KOMMYHUKAIIMOHHBIX | HHPOPMAIMOHH
VHXEHEPHOU U WHXEHEPHOU U TEXHOJIOTHH,. TEXHOJIOT UM, o-
KOMITBIOTEPHOW | KOMITBIOTEPHOU Jlomyckarorcst KOMMYHUKaMOH
rpaduku rpaduku 3HAYHUTEILHBIE HBIX

OIUOKH, IPOSIBIISETCS TEXHOJIOTHIA,

HEJ0CTAaTOYHOCTD HMHXEHEPHOU U

3HAHUU, 10 PALY KOMIBIOTEPHOMN

rnokasarejiei, rpaduku

oOyyJaromuiics CBOOOJTHO

HCITBITHIBACT onepupyer
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3HAYUTEIIbHbIE
3aTpyAHEHUS IIPU
ONIEpUPOBAHUU
3HAHUAMU IIPU UX
IIEPEHOCE HA HOBBIC
CUTYaLHH.

nproOpeTeHHBIM
Y 3HaHWSIMU.

— y™meTh: pemath | OOyuaromuiics He OOyuatomuiics OO6yuaromuiics OOyuaromumiics
CTaHJapTHHIE yMEeT peliaTh JI€MOHCTPHPYET JIeMOHCTPHUPYET JEMOHCTPUPYET
npodeccuoHandb | CTaHAAPTHbIE HEMOJIHOE YMEHUe COOTBETCTBUE YMEHUI | YMEHUS pelIaTh
HBIE 33/1a4H C npodeccuOHaIbHBIE pelaTh CTaHIAPTHBIC | pelIaTh CTaHAAPTHBIE | CTaHJAPTHHIE
NPUMEHEHUEM 3ajJjauyl ¢ MPUMEHEHUEM | mpodeccruoHalbHbIe npodeccuoHanabHble | MpodeccHoHab
€CTeCTBEHHOHAY | €CTECTBEHHOHAYYHBIX M | 3aJla4 C 3a7a4uu C HBIE 33/1a4H C
YHBIX U OO0IIENH)KEHEPHBIX IIPUMEHEHNEM NPUMEHEHUEM IPUMEHEHUEM
OOIIeNH)KEHEPH | 3HAHWI, METO/IOB €CTeCTBEHHOHAYYHBIX | €CTECTBEHHOHAYYHBIX | €CTECTBEHHOHAY
BIX 3HAHUH, MaTeMaTH4eCKOTo U OOILEUH)KEHEPHBIX | U OOIIENH)XEHEPHBIX | YHBIX U
METO/JIOB aHajgu3a u 3HAHWN, METOJIOB 3HAHUM, METOI0B OOIICMH)KEHEPH
MaTeMaTHYeCKOT | MOJETUPOBAHUS MaTeMaTH4eCKOTO MaTEeMaTH4eCKOro BIX 3HAHUH,
0 aHaJIM3a U aHam3a u aHam3a u METO/IOB
MOJICJIUPOBAHMS MO/JIEJIUPOBAHMSL. MOJICIUPOBAHMS MaTeMaTH4eCKOT
Jonyckarores YMeHus 0OCBOEHBI, HO | O aHAJIM3a U
3HAYUTENIbHBIE JIOITy CKaI0TCs MOJICJIUPOBAHMS.
OIHMOKH, TIPOSIBIISICTCS | HE3HAUYNTEIbHBIE CBob60oHO
HEI0CTaTOYHOCTb OLIMOKH, HETOUYHOCTH, | OIEpUpPYET
YMEHHUH, 110 Py 3aTpyAHEHUSI. nproOpeTeHHBIM
nokasartesei, U YMEHMSMU,
o0yyJaromuics NPUMEHSIET UX B
UCTIBITHIBACT CUTYyalHAX
3HAYHUTEIbHBIC MIOBBIIIEHHOH
3aTpyAHEHUs. CJI0’)KHOCTH.
— UMETh OO6yuarommiicst HE OO6yuarommmiics OOyuarommmiics OO0yuarommmiicst
HaBBIKU: pelIaTh | BJIaJeeT HaBbIKAMU BJIa/I€€T HaBbIKAaMU BJIaJIeeT HaBbIKAMHU cBOOOJTHO
3a7aqu pemaTh 3a1a4u pemaTh 3a1a4n pemaTh 3a1a4n BJIaJICeT
npodeccuoHantb | NpodecCHOHANbHOM npodeccHOHATBLHON npogeccuoHaNbHOM HaBBIKAMU
HOU JesITebHOCTH, NeSITeTbHOCTH, NeSITeTbHOCTH, pemarTh 3a1a9u
NeSITeIbHOCTH, IIPUMEHSST METO/IbI MIPUMEHSIST METO/IbI HOPUMEHSIST METOIBI npodeccuoHaib
PUMEHSIS MO/JICITUPOBAHMS, MO/JICITUPOBAHMUS, MOJICITUPOBAHHS, HOU
METObI MaTeMaTHYECKOTo MaTEeMaTH4ECKOTO MaTeMaTHYeCKOro NeSITeIbHOCTH,
MOJICIIMPOBAHUS, | aHAIH3a, aHaJm3a, aHamm3a, PUMEHSISI
MaTEMaTHUYECKOT | €CTECTBEHHOHAYYHBIE U | €CTECTBEHHOHAYYHbIC | €CTECTBEHHOHAYUYHBIE | METOJIbI
0 aHaJIn3a, OOIIenHKEHEPHBIC 1 OOIEUH)KEHepHBIE | M OOIIEWH)KCHEPHBIE | MOJICITUPOBAHHUSA,
€CTeCTBEHHOHAY | 3HAHMSA 3HaHUS B HEMIOJIHOM 3HaHUs, HO MaTeMaTHYeCKOT
YHBIE U o0beMe, TOIYCKAIOTCS | JOIMTyCKAIOTCs 0 aHaJIn3a,
00IIenH)XEeHEPH 3HAYUTENIbHBIE HEe3HAUUTEIbHbIE €CTECTBEHHOHAY
bIC 3HAHWS OIMOKH, TIPOSIBIIICTCS | OIIMOKH, HETOYHOCTH, | YHBIC
HEI0CTaTOYHOCTb 3aTpyAHEHUS. o0IIenH)XEeHEPH
BJIQJICHUS HABBIKAMH bIC 3HAHHS

0 sy MOKa3aTeNei,
OO6yuarommiics




HCIIBITBIBACT
3HAYUTEIIbHBIC
3aTpyAHECHHUS.

OIIK-7 - CiocoOHOCTh aHAIM3UPOBATh, COCTABIIATh M MPUMEHSITh TEXHUICCKYIO TOKYMEHTAIUIO, CBI3aHHYIO C
npohecCHOHANBHONM JIeATENbHOCThIO, B COOTBETCTBUH C JCUCTBYIONIMMH HOPMATHBHBIMHU JOKYMEHTAMH B
COOTBETCTBYIOLIEH OTPaCIn

— 3HaTh OO6yuaromuiics OObyuaromuiics OObyuaromuiics OObyuarommuiics
OCHOBHbIE J€MOHCTPHUPYET MOJHOE | AEMOHCTPUPYET JEMOHCTPHUPYET 3HAHUS | IEMOHCTPUPYET
CTaHJAPTHI OTCYTCTBHUE 3HAHUI HETIOJIHOE 3HAaHUE OCHOBHBIX CTAHJAPTOB | 3HAHHUS
odopmienus OCHOBHbBIE CTAHJIaPTOB | OCHOBHBIX odopmieHus OCHOBHBIX
TEXHUYECKOU oopmnenns CTaHJapTOB TEXHUYECKOM CTaHJapTOB
JOKYMEHTAIIUH B | TEXHUYECKON odopmieHus JOKYMEHTAIIH B odopmieHus
COOTBETCTBHUH C | JIOKyMEHTAIIUU B TEXHUYECKOM COOTBETCTBHH C TEXHUYECKOM
JCHCTBYIOIIMMH | COOTBETCTBHH C JOKYMEHTAIUH B JeHCTBYIOIUMHU JIOKYMEHTaLu!
HOPMATUBHBIMU | JICHCTBYIOUIMHA COOTBETCTBHH C HOPMAaTHUBHBIMU B COOTBETCTBHUH
JOKYMEHTaMH B | HOPMAaTUBHBIMU JeHCTBYIOIUMU JIOKYMEHTaMH B c
obmactu JTOKYMEHTaMH B HOPMATHUBHBIMU 00J1aCTH TEXHOJIOTUI JEHCTBYIOIINM
TEXHOJIOTHH 00J1IaCTH TEXHOJIOTHH JIOKYMEHTaMH B MaTepHajIoB, HO u
MaTepruaioB MaTepHaJioB 00J1aCTH TEXHOJIOTUU | JOIMYCKAIOTCS HOPMAaTHUBHBIMU

MaTepHuaoB HE3HAYUTEIIbHbIE JIOKYMEHTaMH B

Jomyckarores OMMOKH, HETOYHOCTH, | O0JIACTH

3HAUYUTEJIbHBIE 3aTpyAHEHUs MIPU TEXHOJIOTHH

OIInOKH, OIMCAaHUU IIPOLECCOB. | MAaTEPUAIIOB

HPOSIBIIAETCS

HEIOCTaTOYHOCTb

3HAHWM, 110 PAAY

MoKazaTesieH,

oOyJaromuics

UCTIBITHIBAET

3HAUYUTEJIbHBIE

3aTpyAHEHUS TIPH

OIIEPUPOBAHUU

3HAHWSIMH TTPH UX

HepeHoce Ha HOBbIE

CUTYAIIHH.

—ymeTh | OOyuaromuiics He OObyuaromuiics OObyuaromuiics OObyuaromuiics
aHAJTM3UPOBaTh, | MOXET aHAJU3UPOBATh, | IEMOHCTPUPYET JIEMOHCTPUPYET JI€MOHCTPHUPYET
COCTaBJIATh W | COCTABIISITh H YMEHHUE COOTBETCTBUE YMEHHS | TIOJTHOE
NPUMEHSTh IPUMEHSTh aHaJIM3UPOBATb, aHaJIM3UPOBATb, COOTBETCTBHE
TEXHUYECKYIO TEXHUYIECKYIO COCTABJIATH U COCTABJIATH U YMEHUS
JOKYMEHTAIIO | JOKYMEHTAIHMIO B PUMEHSTh PUMEHSTh aHaJN3UPOBATb,
B COOTBETCTBHH | COOTBETCTBHH C TEXHUYECKYIO TEXHUYECKYIO COCTABJIATH U
c JeUCTBYIOIUMHU JOKYMEHTALUIO B JOKYMEHTAIUIO B PUMEHSTh
NEHCTBYIOIMMHI | HOPMAaTUBHBIMU COOTBETCTBHH C COOTBETCTBHH C TEXHUYECKYIO
HOPMATUBHBIMU | JIOKyMEHTaMH B JeHCTBYIOIUMU JeHCTBYIOIUMHU JIOKYMEHTAIHIO
JOKYMEHTaMH B | 00JIaCTH TEXHOJIOTUU HOPMAaTHUBHBIMU HOPMAaTHUBHBIMU B COOTBETCTBHUH

obactu
TCXHOJIOIrun

MaTcpHraJioB

JIOKyMEHTaMH B
00J1aCTH TEXHOJIOTUH

JIOKyMEHTaMH B
00J1aCTH TEXHOJIOTUH

c
JIEUCTBYIOIINM




MaTepUajoB MaTepUaoB. MaTepUaoB. u
Jomyckatorcs YMeHHst 0CBOEHEI, HO HOPMAaTHBHBIMH
3HAYUTEILHEIC JIOTTYCKAIOTCS JIOKyMEHTaMH B
OIIINOKH, HE3HAYUTEIbHBIE obnactu
TIPOSIBIISICTCS OIIMOKH, HETOYHOCTH, | TEXHOJOTHH
HEIOCTATOYHOCTh 3aTpyAHCHHS. MaTepHaioB.
YMEHHH, 10 pAIY CBob60HO
MoKa3aTejieH, OTIepHUpPYyET
oOyyaromuics nproOpeTEeHHBI
HCIBITHIBAET MU YMEHUSMH,
3HAYUTECIbHEIC MIPUMEHSIET UX
3aTpyAHCHHUS. B CUTYaIlUsAX

MOBBITIICHHOM
CJIOKHOCTH.

— UMETh OOyuaromuiics He OO6yyarommmiics OO6yyarommmiics OObyyarommmiics
HAaBBIKHU: BJIaJIEET HABLIKAMU BJIaJIEET HABBIKAMU BJIaJIET HABBIKAMU cBO0OOIHO
[MOJATOTOBKH IMOJTOTOBKHU [MOJITOTOBKH IMOJATOTOBKH BlIageeT
COCTaBJICHUS COCTaBJICHHS COCTaBJICHUS COCTaBJICHUS HaBBIKAMH
pedeparos, pedeparos, 10KIan0B, | pedeparos, pedeparoB, T0KIAA0B, | MOATOTOBKU
JIOKJIAJIOB, TEXHOJOTHYECKHUX KapT | JIOKJIAJIOB, TEXHOJIOTHYECKHUX KapT | COCTABIICHUS
TEXHOJIOTHYECKH | B COOTBETCTBUH C TEXHOJIOTHUECKHX B COOTBETCTBHHU C pedeparos,

X KapT B JCHCTBYIOIUMU KapT B COOTBETCTBHH | JCHCTBYIOIUMHU JIOKJIAJIOB,
COOTBETCTBUU C | HOPMATUBHBIMU C ICUCTBYIOIINMHU HOPMAaTHUBHBIMU TEXHOJIOTHYECK
JNEHCTBYIOIUMHU | IOKyMEHTaMH B HOPMAaTHUBHBIMH JIOKyMEHTaMH B UX KapT B
HOPMATHUBHBIMHU | OOJIACTH TEXHOJOTUU JIOKyMEHTaMH B 0071aCTH TEXHOIOTHHI COOTBETCTBUH C
JIOKYMEHTaMHU B | MaTepHalioB 00J1aCTH TEXHOJIOTHH | MaTepUajoB, HO JIEHCTBYOIIAM
obnactu MaTepuasoB B JIOTTYCKaOTCs H
TEXHOJIOTHH HEIIOJHOM 00beMe, HE3HAYUTEIbHBIE HOPMAaTHUBHBIMH
MaTepUasoB . JIOTTYCKaOTCs OIMOKY, HETOYHOCTH, | JOKYMEHTaMH B
3HAYUTEILHEIC 3aTpyHEHUS. obractu
OIIINOKH, TEXHOJIOTHH
TIPOSIBIISICTCS MaTepHajoB
HEIOCTATOYHOCTh
BJIaJICHUS] HABBIKAMH
Mo psAy MOKa3aTeNeu,

IIK-2 - YMeTh CBSI3bIBATh TEXHOJOTHMYECKHE MPOILECChl U OOBEKTHl METaJUIypTrH4eCKOro MPOU3BOJCTBA CO

CBOMCTBaMH MCeTaJllia, CbIPbA U PACXOJHBIX MAaTCPHUAJIOB

-3HaTh
OCHOBHBIC
TEXHOJOTHH
METAJUTyPrHUYECK
oro
NIPOM3BO/ICTBA,
CTaTUCTHYECKYIO
00paboTKy
JTAHHBIX

OO6yuarommiicst
JEMOHCTPUPYET
MOJTHOE
OTCYTCTBUE
3HAHUHA OCHOBHBIX
TEXHOJIOT U
METaJUTyprHYeCKOT
0 MPOMU3BO/ICTBA,
CTaTUCTHYECKYTO
00paboOTKy JaHHBIX

OO6yuarommmiics
JEMOHCTPUPYET HETOJTHOE
COOTBETCTBUE 3HAHUU
OCHOBHBIX TE€XHOJIOTUI
METaJUTypTHIECKOTO
MPOU3BOICTBA,
CTaTUCTHYECKOU
00pabOTKHU TaHHBIX.
Homyckatorcst
3HAYUTENbHBIC OIIHOKH,
TIPOSIBIISIETCS

OO6yuarormmiicst
JIEMOHCTPHUPYET

COOTBETCTBHUE 3HAHUIA

OCHOBHBIX
TEXHOJIOTUN

MCTAJUTYPIru4CCKOro

MIPOU3BOJICTBA,
CTaTUCTUYECKOMN

00paboTKHU JaHHBIX HO

JAOITYCKAarOTCA
HC3HAYUTCIIbHBIC

OO6yuarommmiicst
JIEMOHCTPHUPYET
IIOJTHOE
COOTBETCTBHE
3HAHUM
OCHOBHEBIX
TEXHOIOTHI
METaJUTy pruyecK
oro
MIPOU3BOJICTBA,
CTAaTUCTUYECKYIO
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HEJ0CTaTOYHOCTh 3HAHUH, | OMIMOKU, HETOYHOCTH, | 00paboTKy
0 psIly MoKa3aTeseH. 3aTpyAHEHUS JTAHHBIX,
CBOOOJTHO
orepupyer
nproOpeTEHHBIM
U YMEHMSMU,
MIPUMEHSIET UX B
CUTYyalHAX
MTOBBIIIEHHON
CJI0’KHOCTH.
- YMeTh OOyuaromuiicsa He | OOyyaromuiics OO0yyarommiics OO6yyarommiics
yCTaHABJIMBATh | yMEET JIEMOHCTPHUPYET HETIOJIHOE | IEMOHCTPUPYET JEMOHCTPUPYET
OTKJIOHEHUS yCTaHaBJIMBATh YMEHHUE YCTaHABIUBATh COOTBETCTBUE MOJIHOE
JAHHBIX OT OTKJIOHEHHS OTKJIOHEHHSI TAHHBIX OT YMEHUH COOTBETCTBHE
HOPMAaJIbHOTO JAHHBIX OT HOpPMaJIbHOT'O yCTaHaBJIMBaTh yMEHUH
pacrpenenenus, | HoOpMaJbHOTO pacripeniesieHus, OTKJIOHEHUSI IAHHBIX | yCTaHABIIMBATh
0oOHapy’KUBaTh U | pacupeaeIeHus, oOHapy>KuBaTh U OT HOPMAJILHOT'O OTKJIOHEHUS
UCKITIOYaTh OOHapy>KUBaTh U WCKIJTFOYaTh BEIOPOCHI B pacripeesieHus, JAHHBIX OT
BbIOPOCHI B UCKITIOYaTh BbIOOpKE JAHHBIX.. oOHapy>KuBaTh U HOPMaJIbHOTO
BBIOOpKE BBIOPOCHI B Jomyckarores MCKIJTIOYaTh BEIOPOCHI | pacIipeesieHus,
JTAHHBIX. BbIOOpKE JaHHBIX. | 3HAYUTEJIbHbBIE OIINOKH. B BBIOOpKE JIaHHBIX.. oOHapy>KuBaTh U
O060CHOBBIBATH YMeHHs OCBOEHBI, HO | HCKIIIOYaTh
peleHus JIOITyCKaloTCs BbIOPOCHI B
HE3HAYUTEIbHBIE BEIOOpKE
OLIMOKH, HETOUHOCTH, | JAHHBIX.
3aTpyIHEHUS TIPU CB00Oo0THO
pabote co orepupyer
CIPaBOYHBIMHU nproOpeTeHHBIM
MaTepHaJIaMH. U YMEHUSAMU.
- Biagers OOyuaromuiics He | OOyuvarouuiics BiaaseeT OOyuaromuiics OOyuaromuiics B
PUMEHEHHUEM BJIaJICCT HABBIKAMH | HaBBIKAMH ITPUMEHCHHS BJIaJIeeT HaBBIKAMHU MIOJTHOM 00beMe
OCHOB TE€OPUH PUMEHEHHUs OCHOB TE€OPHH IPUMEHEHUsI OCHOB BJaJieeT
METaJUTypru4ecK | OCHOB TEOPHHU METaJUTyprHYECKIX TEOPHUH HaBBIKAMU
UX MIPOIIECCOB METAJUTyPrUYECKUX | MPOLECCOB IPU PEIIEHUN | METAJUTyprHYeCKUX IpUMEHEHUs
NPU PEUICHUN MIPOIIECCOB MPH TEXHOJIOTHYECKUX 3324 MPOIIECCOB MPH OCHOB T€OpUH
TEXHOJIOTUYECKU | PELICHUU METaJUTyprUYecKOro peleHnu METaJUTypruyecK
X 3a11a4 TEXHOJIOTHYECKUX | TIPOU3BOACTBA, HO TEXHOJIOTHYECKUX UX TIPOIIECCOB
METAJUTypruyecK | 3aaay JIOIYCKaI0TCS 3aja4 IPU PELICHUU
oro METAJUTypTHYECKOT | 3HAYUTEIbHBIC OIINOKH, METaJUTyprHYECKOTO TEXHOJIOTUIECKU
IPOM3BOJICTBA. O IIPOM3BOJICTBA. 3aTpyAHEHUs MIPU IPOMU3BOJICTB, HO X 3a7a4
MPUMEHEHUN HaBBHIKOB B JIOITy CKAarOTCs METaJUTypPrHYECK
HOBBIX CUTYyallHsX. HE3HAYUTEIIbHbIE oro
OIMMOKH, HETOYHOCTH, | IPOU3BOJICTB,
3aTpyIHEHUS. CcBOOOHO
IpPUMEHSIET
MOJIyYEeHHBIE
HaBBIKH B
CUTYyalUAX
ITOBBIILIEHHON

11




CJIOKHOCTH.

[[Ixanel OlLIEHWBAHUSI PE3YyJIBTATOB MPOMEKYTOYHOM aTTecTallui W UX
OTHCaHUE:

dopmMa NPOMEKYTOYHOU ATTECTALMM: 3a4eT

[IpomexxyTouHas arrecranusi oOydarommxcs B (opme 3au€ra MPOBOJIUTCS
M0 pe3yJibTaTaM BBITIOJIHEHHS BCEX BUIOB yueOHOUW paldOThI, MPETyCMOTPEHHBIX
y4eOHBIM IIJIAHOM M0 JaHHOW JHUCIHIUIMHE (MOJYJI0), MPU ITOM YUHUTHIBAIOTCS
pe3yabTaThl TEKYIIETO KOHTPOJS YCIEBAEMOCTH B TeueHwe cemecTpa. OueHka
CTETICHU JTOCTMKCHHS OOYYaIOIIUMUCS IUIAHUPYEMBIX PE3yJIbTAaTOB OOyUYEHHUS 10
JUCHUIUIMHE (MOJYJI0) TPOBOAMTCS NPENoJaBaTelIeM, BEIYIIUM 3aHATUS IO
JUCUMIUIMHE  (MOJYJII0)  METOAOM  JKcrepTHOM  omneHku. [lo  wuroram
MPOMEXKYTOUHON aTTeCTAlMU MO JIUCHUIUIMHE (MOIYJ0) BBICTABIISETCS OICHKA
«3a4YTEHO» WJIH «HE 3a4TCHOY.

Oo6s13aTeILHBIMH YCJIOBUSAAMU MOJATOTOBKH CTYAE€HTA K MPOMEKYTOYHOM
aTTecTallUM SBIIICTCS BBINOJHEHHUE CTYJICHTOM BCEX 3aJlaHUMl 10 TeMaMm
CEMUHAPOB.

Hlkamna
Onucanue
OLICHUBAHUSA

Brimonnensl Bce  00s13aTesibHbIe  YCJIOBHSI  MOJATOTOBKH
CTYJAE€HTA K MPOMEXKYTOYHOH aTTecTAlluM, MPETyCMOTPEHHBIC
IporpaMMoON  JUCIHUIUIAHBI. CTyneHT  JAEMOHCTPHUPYET
COOTBETCTBHE 3HAHUW, yMEHUW, HABBIKOB TPHUBEJICHHBIM B

3auTeno TabauIax Mmoka3areliel, ornepupyeT NPUOOPETCHHBIMU 3HAHUSIMH,

YMEHUSIMH, HaBBIKAMU, IPUMEHSAET UX B CUTyaLHIX ITOBBIIICHHON
cinoxHoCTH. [Ipu 3TOM MOTYT OBITH JOMYIIIEHBI HE3HAYUTEIHHBIC
OIMOKK, HETOYHOCTH, 3aTPyJHEHUS TIPU aAHAIUTUYECKUX
omepanusax, IEpeHOCE 3HAaHUM W yMEHUM Ha  HOBBIE,
HECTaHJAPTHBIEC CUTYyallWH.

He BblInoONIHEHBI o0si3aTe/IbHBIE YCJOBHSA IOATOTOBKH
CTY/IeHTa K NPOMEKYTOYHON aTTeCTALMH, MPETyCMOTPEHHBIE
OpOrpaMMO  JUCUUIUIMHBI, MW CTYIAEHT JIEMOHCTPHUPYET
HCIOJHOE COOTBETCTBHUE 3HAHMH, YMEHUH, HABBIKOB
He 3auTeHo | mpuBeneHHBIM B  TabauMUax  IOKa3aTelield,  JIOMYyCKarTCA
3HAUUTEIbHBIE OIIMOKH, MPOSIBISIETCS OTCYTCTBUE 3HAHUHU,
yYMEHUH, HAaBBIKOB IO sy IMOKa3aTeliel, CTyJAEHT HCIbITHIBAET
3HAUUTEIbHBIE 3aTPYJHEHUs MpPU ONEPUPOBAHUU 3HAHUSIMHU U
YMEHUSIMHU T[IPU UX NEPEHOCE HA HOBBIE CUTYAIIHH.

DopMa NIPOMEKYTOYHOM aTTECTALMH: IK3AMEH
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[TpomexyTouHas arrectanus oOyJaromuxcs B popme 3K3ameHa IpOBOIUTCS
10 pe3yJibTaTaM BBIMIOJIHEHHS] BCEX BUIOB yueOHOUW paldOThl, MPEAYyCMOTPEHHBIX
y4€OHBIM IIJIJAHOM MO JaHHOW AMCUMIUIMHE (MOJIYJII0), MPU 3TOM YUHUTHIBAIOTCS
pe3yJIbTaThl TEKYLIETO KOHTPOJIS YCIEBAEMOCTH B TeueHue cemecrtpa. OleHka
CTETNIEHU JIOCTHXKEHHS O0Yy4YaroIUMHUCS IUIAHUPYEMBIX pe3yJIbTaTOB OO0y4YEHHUS 10
JUCHMIUIMHE (MOJYJIO) HPOBOAMUTCSA INPENOAaBATEIEM, BEAYIIUM 3aHATHS 10
JUCUUIUIMHE  (MOAYJIO)  METOJOM  JKCHepTHOM  oueHku. [lo  wroram
IIPOMEKYTOUYHON aTTeCTallMM IO JMCUMIUIMHE (MOJYJI0) BBICTABIISIETCS OLIEHKA
«OTIIMYHOY», «XOPOLIO», «YIOBIECTBOPUTEIBHO» UM «HEYIOBIECTBOPUTEIBLHO. ,

O0s13aTe/ILHBIMHM YCJIOBHAMM NOATOTOBKH CTYACHTA K NPOMEKYTOYHOH
aTTecTalMM SBJIIETCS BBIIOJHEHUE CTYJEHTOM KypCOBOW paOOThl M 3aJlaHUi 1O
TEMaM CEMHUHAPOB.

Ikasa oueHNBaHUA Onucanue

Beimonnensl  Bce  BHABI  yueOHOW  paloTHI,
pPEeIyCMOTpEeHHBIE pabouedt mporpammoit. CTyaeHT
JEMOHCTPUPYET  COOTBETCTBHE 3HAHWW, YMEHUI,
HaBBIKOB MPUBEJACHHBIM B TaOJIUIaX TOKa3aTeseH,
Ormio onepupyeT NPUOOPETEHHBIMU 3HAHUSIMH, yMeHman,
HaBBIKAMHU, MIPUMEHSIET UX B CUTYaIUsAX MOBBIIMICHHOMN
cinoxkHoctd. [lpu 3TOM MOryT OBITH JOMYIIEHBI
HE3HAYUTEJIbHBIC OIIMOKU, HETOYHOCTH, 3aTPYIHECHUS
IIPU AaHAJUTUYECKUX OIEpalusaX, NEePeHOCe 3HAHUN U

YMGHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBLIC CUTYallUU.

BrinonaHeHbl Bce 00s13aTeNbHBIE YCIOBUS TOATOTOBKH
CTYJICHTa K MMPOMEXKYTOUHOU aTTeCTAINH,
MPEeAYyCMOTPEHHBIEC POTPAMMOM AUCIUTIIIUHBI.

% OO6yuaronuics 1eMOHCTPUPYET YACTUIHOE

OPOTIO COOTBETCTBUE CJICTYIOMNX 3HAaHUN: OCHOBHBIX
MPUHIUAIIOB ¥ (YHKIIHMH , HO TOMyCKAKOTCS
HE3HAYUTEIbHBIE OITMOKH, HETOYHOCTH, 3aTPyAHCHUS

IIpU aHAJIUTHUYCCKHUX OIICpAlHAX.

yI[OBJIGTBOpI/ITCJIBHO BrimonHensl Bce 00s13aTelIbHEIC yCJI10BUA IIOATOTOBKH

CTyJCHTA K IIPOMEKYTOYHOU aTTecTaluy,
IIPEyCMOTPEHHBIE [IPOrpaMMOu JVCLIUIUIHBL.
OOyuaromuiics JEMOHCTPUPYET HETMOJIHOE
COOTBETCTBHUE CIIEAYIOIIMX 3HAHUU: OCHOBHBIX

OpPUHLIMIIOB U (QyHKIUN MapketuHra. Jlomyckarorcs

13



3HAYUTEIIbHBIC OILLINOKH, MPOSBIISIETCS
HEJOCTATOYHOCTh 3HAHWW, M0 psAy IOKa3aTeseH,
oOy4aromuiics UCIIBITHIBAET 3HAYUTEIIbHBIC
3aTpyJHEHUS] MPU OINEPUPOBAHUM 3HAHUSMU TPH HUX
IIEPEHOCE HAa HOBBIE CUTYaLIUU.

He BwimonHeHbl 00s3aTENbHBIC YCIOBUS TOJATOTOBKH
CTyJEHTa K MIPOMEKYTOUYHOU aTTeCTalu!,
MPEyCMOTPEHHBIE MTporpaMmon aucuuruineel, MIJIN
CTyZleHT JEeMOHCTPUPYET HEMOJIHOE COOTBETCTBUE
3HaHUM, YMEHUMN, HABBIKOB MPUBEJCHHBIM B TaOIUIAX
HeynoBieTBOpUTENBHO | TOKA3aTenel, AOMYyCKAIOTCS 3HAYUTEIbHBIE OLIMOKH,
MPOSIBJISIETCS. OTCYTCTBUE 3HAHUM, YMEHUI, HABBIKOB T10
pany MOKa3aTeseH, CTYJEHT WCTIBITHIBAET
3HAUMUTENIbHBIE  3aTPyAHEHUS TNpPHU  ONEPUPOBAHUU
3HAHUSMM M YMEHHUSIMHU TPU UX NEPEHOCE HA HOBBIE
CUTYyaLlHH.

DoHBbI OLICHOYHBIX CPeACTB npeacrasjieHbl B [Ipuioxkennn b k padouei
nporpamme.

7. YueOHO-MeTOANYecKOe U MH(POPMALIMOHHOE o0ecriedeHUue TUCHUIIMHBI

a) OCHOBHAas JiMTeparypa:
1. Jlaxtun KO.M., JleontbeBa B.I1. MarepuanoBenenue: yu4eOHUK IS
BY30B, 4 u3a., M., OO0 «M3narensckuit 1oM Anbsine», 2009, 528 c.
2. MarepuanoBefeHrue. YUeOHUK I CTYJ. BBICII. y4eO. 3aBeAcHUM /
I""'M.Bonkos, B.M.3yeB — M.: uznarensctBo Akagemus, 2012, 400 c.
0) 1OMOJIHMTEIbHAS JIUTEepaTypa:

3. Vmpsauna W.IO, Kypbaroa U.A., Ilapdpenorckas O.A.
MarepuajioBelcHUE B CXEMax-KOHCIEKTax — ydeOHoe mocobue, 4.2, M.:
MI'MY, 2008, 124 c.

4. MammHOCTpOUTENbHBIE MaTepuaibl. MeToandecKue yka3aHus/ moj
pen. I'M.Bonkosa-M.: MI'TY «MAMI», 2009.

5. MarepuanioBenienue. MeTtoanyeckne ykKa3aHUsi K BBIIIOJIHEHUIO
naboparopubix padotr. Coct. U.A.KypbaroBa, T.FO.CkakoBa, A.K.Bephep,
H.B.VueBatkuna.-M..MI'1VY, 2008, 32 c.

6. CnenuanbHble CTAIM U CIUIaBbl (MalMHOCTPOUTEIBHBIE MATEPHAIIBI).
VYyebnsiii cipaBounuk. Coct. A.K.Bepuep.-M.:MI'I1VY, 2006,12 c.
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7. Mapounuk metaioB u cmiaBoB/ Ilog obm. Pen. A.C.3y6uenko.-
M.:Mamunoctpoenue, 2013.-784 c.
8. Mapounuk mMetamioB u ciaBos/B.I".Copokun, A.B.BonocHukoBa u
ap; Ilox o6m1. Pen. B.I'.Copokuna.-M.:Mamunoctpoenue, 1989.-640 c.

B) MpOrpaMMHoOe odecriedyeHne i HHTEPHET-PeCcypChl:

[IporpaMMHOe obecrieueHre He MPeLyCMOTPEHO.

HNuTepHeT-pecypchl  BKIIOYAIOT  y4eOHO-METOIMYECKUE MaTepHuabl
Mocxkosckoro [Tonutexa B paznene «bubnnorexa. DIeKTpOHHBIE PECYPCHI»
http://lib.mami.ru/lib/content/elektronnyy-katalog

[lone3nple  y4eOHO-METONMYECKHE U  WH(OPMAIMOHHBIE  MaTepHaJIbl
IIPEACTABICHbl Ha CaWTax:

http:// mospolytech.ru/index.php?id=309
http://metall-2006.narod.ru/metall_slaid lekcia.html

http://materiall.ru/
http://supermetalloved/narod.ru/12.pdf

8. MarepuainbHO-TeXHUYECKOE o0ecnedeHue TUCIUIITIMHBI

OOpazoBaTenbHbIi Tporiecc mo aucHuruimae «Tepmudeckas oO6paboTka
METAJJIOB W  CIUIaBOB»  OOECNeYeH JOCTaTOYHOM  MaTepHabHO-
TEXHUYECKOM  0a30i i  NOpOBENEHUS  BCEX  BHUJIOB  3aHATHH,
MPEAYyCMOTPEHHBIX YYeOHBIM IJIAHOM Ha 0a3e J1abopaTOPHBIX MOMEIICHUN
kadenpsl MatepuajioBeicHUE.

Aynuropusi O6opynoBaHue

1304

-mukpockonbsl ZASILACZ MIKROSKOWY typ 6/20 (6 mr);
-mukpockonsl AJIbTAMU (4 mr);

-mukpotsepaomep [IMT-3M (2 mir);

-TBEpAOMED;

-KOJIJICKIIHSI MUKPOILITU(OB;

1307

- anextponeub Habeprepwm;

- aniekTporneub CHOI;

- neub MydenbHas [IM-10 (2 mr);

- YCTaHOBKA JIJIs1 TOPLIEBOM 3aKaJIKH;

-ITHEBMATUYEeCKUN ILTM(OBATBLHO-MIOIUPOBANIbHBIN cTaHOK P-20FS-
1-R5;

- TBEpAOMED

1313

-mukpockonst MUM-7 (9 mr);
- TBEpAOMED;
- 000pyI0BaHKE JIJIs PE3CHTAIINH;

1318

- tBepaomepsl TP 5006 (2 wr);
- mukpockorn METAM-PB;
- KOJUICKITUY 00pa3IoB s Ja00paTOPHBIX padoT;

1309

- mukpockon Axiovert 40MAT
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9. MeToan4yecKkue peKOMEHAAIUM JIS CAMOCTOSITEIbHOM
padoThI CTYIEHTOB

CamocrosiTenbHast  paboTa CTyAGHTOB — 93TO MpOIEecC aKTUBHOTO,
LEJICHAIIPABJIIEHHOT O MPUOOPETEHUSI CTYI€HTOM HOBBIX 11 HEro 3HaHUM U YMEHUMN
0€e3 HEeMOoCPEICTBEHHOI'O y4acTHUs PeroaBaTesei.

CamocrositenbHas pabota compoBoxkmaeTcss S(DPEKTUBHBIM KOHTPOJEM H
OIICHKOW ee pe3ysnbTaroB. K camocToATensHON paboTe CTYyAEHTOB OTHOCSTCS:
NOBTOPEHHE YYEOHOro MaTepuajlia C LEIbl0 3aKpEIUICHUS, O3HAKOMIIEHHE C
JUTEPATYypod 1O JAaHHOMY pas3zelly, MOATrOTOBKAa K cemMuHapam. Bo Bpewms
CaMOCTOATENIBHON pabOThl CTYAEHTHI JIOJKHBI YCBOUTH IMPOWIECHHBIA Marepual,
O3HAKOMUTHCA C JIONOJHUTEIBHOM JIUTEpaTypoil C Ienbio Oojee TIIyOOKOro
MOHUMAaHUS U3y4aeMbIX BOIIPOCOB U PACIIUPEHUS KPYyTo30pa.

[ToaroToBka Kk ceMHHapaM BKJIIOUYAET MOAOOP JUTEPATYPHI MO 3aJaHHOU TEME,
paboTa Cc BBIOpAaHHBIMH HMCTOYHUKAMM, COCTaBJICHHE KOHCIEKTa M MOATOTOBKA
MPE3EHTALUU. [Ipu mnoabope UCTOYHHMKOB B ceTH Internet HEOOX0aUMO
OPUEHTHPOBATHCSI  TOJBKO Ha  JOCTOBEPHYK  HH(POpPMALMUIO, HUCKJIIOYMB
cTyJeHueckue paboThl. JKenaTenbHO COCTaBIATh CBOK COOCTBEHHYIO KapTOTEKY
JIOCTOBEPHBIX NCTOYHUKOB, TIIATEIBHO GUKCHUPYS HEOOXOIUMBbIE JaHHbBIE (aBTOPHI,
Ha3BaHue, TroA wu3naHuss u J1p). Jus Oonee THIATETbHOW TMOATOTOBKU K
BBINIOJIHEHUIO 3aJJaHUsl JKEJIATEJbHO M3YyYUTh HECKOJIBKO MCTOYHUKOB (HE MEHeEe
TpeX) pa3HbIX JIET, 00OpaTUB BHUMAaHUE HA camble COBpeMeHHbIe. OCOOBII MHTEpEC
MPEACTABIAIOT Clly4al, KOrja CYLIECTBYIOT aJbTEPHATHBHBIE TOYKU 3pPEHUS Ha
ONHy M Ty Xe mnpobiseMmy. Ilpu moAroTroBke K IOKIaAy MOXKHO MOAPOOHO
OCTAaHOBUTHCSI Ha CPAaBHEHUM PA3IMYHBIX BapHAHTOB, YKa3aB IO BO3MOXHOCTH
IUTIOCHI U MUHYCHI Kaxxjoro. Eciii o0bemM mogo0paHHOro MaTepualia 1I0CTaTOYHO
BENUK, Oy/JeT BeChbMa IMOJIE3HO CIPYINIUPOBATh €ro Mo KaKUM-TUO0 MpU3HAKaM U
MIPOBECTH CPABHUTENBHBIN aHAIU3.

[Ipu pabGote ¢ auTepaTypod BCTpEUAIOTCS HHTEpPECHbIC (aKThl WIU
0JIpOOHOCTH, HE OTHOCALIMECS K M3ydaeMoil Teme. B aToM citydae >kenaTesbHO
BBIMMCHIBATh MX B OT/AEIbHBbIE KapTOUKH, (POpMHpYs HEOOJBIION KaTalor. DTH
KapTO4YKU (JOTMOJIHEHHBIE PA3JIMYHBIMH MOJPOOHOCTAMHU B XOJIe MOCIEAYIOLIeH
paboThI)

MOTYT OBITh UCITOJIb30BaHbI B TaJbHENUIIEH IESITEIbHOCTH.

[Ipn moaroroBke mnpe3eHTalMud K COOOUIEHUI0 HEOOXOAMMO HWMETh B BHIY,
MPEe3EHTAlUs — 3TO CONMPOBOXKACHUE BBICTYIUICHHS, @ HE €r0 3aMeHa, I03TOMY Ha
claiiie He cieayeT pa3Mellarb OOoJbIIOEe KOJHWYECTBO TEKCTa, Topas3io
BBIUTPBIIIHEE CMOTPATCS CJIAW[IbI, TJ€ COYETAIOTCs TpadUKu, PUCYHKH, TAOJIUILIBI.
OpnHako, He cienyeT JenaTh CIanibl CIMIIKOM IecTpbiMu. Mcnonb30BaHuE Tpex-
YETBHIPEX LBETOB YJIYUIIAET BOCIPUSITHUE.

10. Meroauyeckne peKOMeHIAUNH ISl IPENoaaBaTes
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OcHOBHBIM  TpeOOBaHMEM K MPENOJAaBAHUIO JUCHUIUIMHBI  SBIISETCS
TBOPUYECKHUH, MPOOIEMHO-TIOUCKOBBIA MOJXO/I, MO3BOJISIOIINA MOBBICUTh MHTEPEC
CTYJIEHTOB K COJIEpKaHUIO0 Y4eOHOro Marepuania.

OcHOBY yueOHBIX 3aHATUH MO AUCIUIUIMHE COCTABISIOT JIEKIUU. OHU JOJIKHBI
UCIIOJHATBCS Ha BBICOKOM KOHLENTYaJbHO-TEOPETUYECKOM YpPOBHE, HOCHUTH
pOOJIEMHO-TIOUCKOBBIN  XapaKTep, pacKphiBaTh HaMOOJIee CIIOKHBIE BOMPOCHI
Kypca B TECHOM CBsI3W C MPAKTUKOW OyIyIliel AesTeNIbHOCTH OakaaaBpoOB IIO
HaNpaBlIEHUIO MOATOTOBKH. Kaxayro Jekiuio 1eaecooOpa3Ho  3aBepliaTh
KOHKDETHBIM 3aJJaHUEM CTYyJECHTAM Ha CAMOCTOSITENbHYIO paldOTy € yKa3aHUEM
BOIIPOCOB, KOTOPBIE OHU JOJIKHBI CAMOCTOSITENIBHO OTPadOTAaTh.

OCHOBHBIE PEKOMEHJALMH MO HCIOJb30BAHUIO  JIEKIIMOHHOW  (DOpPMBI
U3JI0XKEHMS] Y4eOHOro Marepuasa:

» Ilpexne yem 4yuTaTh JICKIUIO, CIEAYET BBIOpaTh €€ TUIl. BBOIHBIE JEeKIUU
HanOoJiee YMECTHBI B YCJIOBHSX, KOrja HEOOXOJIMMO MO3HAKOMUTH CTYAEHTOB C
oOuIell XapakTepUCTUKON M3ydyaeMoro NpeiMeTa, €ro KPyMnHOW OTIAENbHOU TEMBI
Wi TpoOsiieMbl. YCTaHOBOYHBIE JIEKIIMH, B XOJIe KOTOPBIX HaETcsi CXKaToe,
KOMITaKTHOE U MPU 3TOM HETIOIHOE U3JIOKEHUE (HEKOTOPBIE ACTIEKTHI OCTABIISIOTCS
JUISL CAMOCTOSITENIbHOTO M3yYEHHUS) OCHOBHOTO COJIEp)KaHUS KaKOW-THOO TEMBI,
HEOOXOJMMBI B Ciyyae, €ciau TpeOyeTcsi CO3/aHue NPOYHOM OCHOBBI IS
dbopMupOBaHUA HA TMOCIEAYIOUINX 3aHATHIX OINpENeIEHHBIX 3HAHUN U yMEHUIl.
Texyuiue neKkuuu 1eaecoo0pa3Hbl MPU Pa3bsICHEHUH CIOXKHOW TEMBbI, €CIH IS €€
CaMOCTOSITETFHOTO OCBOEHHUSI y CTYJEHTOB OTCYTCTBYET HEOOXOIUMBINA 3amac
yMEHUN 1 HaBbIKOB. O00O0IIAONINE JIEKIUU MPEANOYTUTENBHBI B CIIy4asX, KOrjaa
HEOOXOJJMMO OCYILIECTBUTh aHalM3 MpoOJieM Ha OCHOBE OO0O0OIIeHUS U
CUCTEMAaTU3allUd 3HAHWM, TIOJYYEHHBIX CTYJACHTAMH Ha MPEIUIECTBYIOUIUX
3aHATHSIX 10 TEME.

 Jlekuuto cineayer HaUMHaTh, TOJIBKO YETKO 0003HAYMB €€ XapakTep, TeMy U
KpYT T€X BOMPOCOB, KOTOPHIE B €€ X0/1e OyIyT paCCMOTPEHBHI.

» H3nokeHre KOHKPETHOrO MaTepHalia OJKHO ObITh 00pa3HbIM, IOCTYITHBIM,
HO BMECTE€ C TE€M CHUCTEMHBIM U MOCIEAOBAaTEIbHBIM U 0053aTEIBbHO COAEPKATh
(GOopMyIUPOBKY BBIBOJOB B paMKaxX KaKJOr0 M3 TEX JIOTHYECKHX OJOKOB, Ha
KOTOPBIE YWIEHUTCS COACPKAHUE TEMBI.

» XenarenbHo, uTOOBI JEKIHMsS HE TPEACTaBIsIa COOOW  MOHOJIOT
npenojaBarenisi, a BKJIOuYaiga B ce0s 3JIEMEHTBl ero Oeceibl CO CTYICHTAMH:
HEOOXOJMMO TMpEPHIBATh JIEKIMOHHOE H3JI0KEHUE HCTOPUYECKOro MaTepuana
BOIIPOCaMU, MOOYKJIAIOIIMMU CTYJCHTOB K aKTUBHOM paboTe. DTO MOMOTAeT He
TOJIBKO YJ€p>KMBaTh BHUMAHHE CTYJEHTOB, HO U 0OecreunTh ux Ooliee riry0okoe
MIPOHUKHOBEHUE B CYTh U3y4aeMbIX SIBIICHUN U IpoleccoB. B 3aBepiienue nexkuuu
HOBBIM MaTepHall MOXKET OBbITh 3aKPEIJIEH B XOJI€ KPATKOI'O OMpoca, TECTUPOBAHUS
WM IPOOJIEMHO-JIOTMYECKOTO0 3aaHusl.

* B xonme nexuuii MOTYT OBITh MCHOJB30BAaHbl HATJIAJIHBIE TTOCOOMS, CXEMBI,
Ta0uIIbl, TpadUKu, pa3aaTOYHbIA MaTepUal.

[IpakTrueckue 3aHATUSA IPELYCMATPUBAKOT W3Y4YEHHE HOBOTO H
3aKperuieHne NpopadOTaHHOTO Ha JIEKIUSAX TeopeTHueckoro marepuana. llocie
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TOTO, KaK CTYJACHTHI pa30epyT TEOPETUUECKUN MaTepuas Mo JaHHOW paboTre, uM
MPEJIaracTCsl BBIMNOJHUTh 3aJ[AHUE WIM MPE3CHTAMIO IO NPOUACHHOW TEME.
YacTh 3a/1aHUM MOXET BBINOJHATHCS CTYJEHTAMU B Ka4€CTBE CaMOCTOSITEIbHOM
MOJATOTOBKM K 3aHATUAM. TeMbl MPaKkTUYECKUX pabOT CTyAEHTaM H3BECTHBI
3apaHee, MO3TOMY K KaXXJ0MY 3aHATHUIO CTYJICHTBI IPUXOIAT NOATOTOBJIECHHBIMH.

HNPUJIOKEHUS k paboueii mnporpamme

A. CTpyKTypa U coaepkaHue JUCHUILIAHBI.
b. ®oHp OLIEHOYHBIX CPEACTB.
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CTpyKTypa U coaep:kaHue TUCHUILIMHBI « TepMmuyeckasi 00padoTKa MeTAUIOB M CILIABOB)» M0 HANIPABJIEHUIO

[Tpunoxxenne A

nmoAroTOBKH
22.03.02 «Metamryprus»
(0axkanaBp)
Buasbi yueOHoli padoTsl, ®opm
= = §_ BKJII0Yasl CAMOCTOSITEIbHYIO Buabl camocToATeIbHOI padoTh
Pasen § $ 3 padoTy CTYIEHTOB, CTY1e€HTOB aTTecT
5 Q = U TPYI0eMKOCTh B Yacax anuu
n/n © =8
J | I/C | Jla6 | CPC KC K.P. | K.II. 3am Uunzan | Kp | 9| 3
P J1a0
1 IIsaTeIil cemecTp
7Ke1e30 U cnJIaBbI HA €r0 OCHOBE
Komnonentst u  ¢daszel B
cucreme KeNe30-yriaepo/.
Juarpamma ¢a3oBOro paBHOBECHs 5 12 4 2
(MeTacTabunpHOE paBHOBECHE,
¢azoBbie u CTPYKTypHBIC
COCTaBJISAIONIHUE
KEIIE30YTIIEPOJAUCTHIX CIUIABOB.).
7Kene30 u crIaBbI HA €ro OCHOBE
Krnaccudukarust CruiaBoB jxemnesa ¢
YIJIEPOJIOM. da3oBbIE u| 5 3 4 8 +
CTPYKTYpHBIE  TIpEBpaIleHUs B
KENe30yYTIIePOIUCTBIX CIUIABAX.
Bonnoe 3aHITHEC o
71a00paTOPHOMY IPAKTUKYMY 4 4 8
7KeJs1e30 u cruIaBbI HA €0 OCHOBe. 5 5 4 8
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YraepoaucTtele  CTanM,  MX
CTpYKTypa U CBoiicTBa. BimsiHue
yriiepojia Ha CTPYKTYpy U CBOMCTBA
YTIAEPOAUCTHIX METAILJIOB.

Bausinue MMOCTOSTHHBIX
MIPUMECE Ha CBOMCTBA METAJLJIOB.

Jlabopamopnas paboma
«BnusiHMe TemmepaTypbl HarpeBa Ha
CTPYKTYpPY U CBOMCTBA CTaJEN».

Kenezo M ciulaBbl Ha ero
OCHOBeE

Uyrynsl. {uarpamma ¢a3oBoro
paBHOBECHS JKEJe30-yTriaepos
(crabmibHOE paBHOBecHE). benbiii u
cepblii  4yryHbl. BbICOKOIIPOUYHBIN
YyT'yH. Kosxkuit YyTyH.
CrneunanbHble YYTYHBI.

7-8

Tepmuueckasi 00padoTka cTajm

[lpeBpamienne  mepiuta B
ayCTEHHUT. [IpeBpamenus
NEepeoxJIaXIEHHOTO ayCTEHHUTA.
ITepnutHOE MpEBpAaILCHUE,
MapTEHCUTHOE IpeBpalleHue,
OeHUTHOE MpeBpalleHue.

IlemeHTanus, a3o0TUpOBaHHE,

HUTPOLIEMEHTAlNs, LMAHUPOBAHHUE.
bopuposanue, CHJIMLIMPOBAHUE,
T Py3MOHHAS METATITU3AITHSL.

Jlabopamopnas paboma
«BnusiHue TeMmneparypsl HarpeBa Ha
CTPYKTYpPY U CBOMCTBA CTaJIEN».

10
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1.13

OTnyck M CTapeHHe CTallu.
Brnusane Tepmudeckoi 00pabOTKH
Ha MEXaHUYECKHUE CBOMCTBA CTaJIH.

11-12

1.14

Tepmuueckasi 06padoTka cTaamn
OTxur v HOpManu3alus. 3aKayka.
IToBepxHocTHas 3akanka. OTiyck.
Buapl otiiycka.

13-14

Jlabopamopuas paboma
«Bnuanue ckopocmu 0xaaxcoeHus Ha
CMPYKMYPY U CBOUCMBA CMAELL).

15

1.15

Tepmuueckasi 00padoTKa cTaaIu
TepmomMexanudeckas o0paboTka.
XUMHKO-TepMHUUYECKas  oOpaboTka
CTaJIH.

16

Jlabopamopnas paboma
«Buowvl omnyckay.

17

Ob630pHoe 3auamue

18

(Dopma ammecmauuu

19-21

36

36

36

72

Bcero yacoB nmo gucuMIJInHE B
NSITOM ceMecTpe

36

36

36

72
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IIpunooicenue B x paboueil npoepamme

MUHUCTEPCTBO HAVKU U BBICIIEI'O OBPA3OBAHU S
POCCHUICKOU ®EJEPALINU
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE ABTOHOMHOE
OBPA3OBATEJIbHOE YUPEXXJIEHUE BBICILIEI'O OFPABOBAHIS

«MOCKOBCKHWI NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)

Hamnpasnenue noarorosku: 22.03.02
npoduiib «THHOBaMU B METAJLUTY PIUID)

«Tepmuueckas 06paboOTKa METAJIIOB U CILJIABOBY

OII (mpodus):

Kadenpa: «Meramnyprus»

®OH/I
OLIEHOYHBIX CPEJICTB

MO YYEBHOW JUCUMILIMHE

Tepmuveckast 00padoTKa META/UIOB U CILIABOB

Cocrasg: 1. [lacniopt ¢oHaa OLIEHOYHBIX CPEACTB
2. Onucanue OLCHOYHBIX CPEACTB:
BapHaHT SK3aMEHAIIMOHHOTO Ouiera

00pa3ipl BOMPOCOB U3 (POH/Ia TECTOBBIX 3aTaHUM
BapHaHT 3aJIaHUH JUII KOHTPOJIBHBIX Pa0OT.

Mockaa, 2022
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IHacmopr ®OC no aucuunimnHe «TexHosorusi TepMuyeckoi 00pad0TKH METANIOB U CILIABOB»

Kon OnemenTsl KomneTeHuun | KoHTponupyemsie Motyiu, [Tepuonuunocts | Buabl Crioco6b1 CpenctBa
KOMIIETEHIINU | (9aCTH KOMIICTEHIIHH) paszensl (TeMbl) TUCIUIUINHEI 10 | KOHTPOJIS KOHTPOJIS KOHTPOJIS KOHTPOJIS
paboueii mporpamme
1 2 3 4 5 6 7
OIIK-1 3HATh: OO111e 3aKOHOMEPHOCTH Texymui Kontponsnas | Ilucemenno, | 3aganus KP,
OCHOBBI HCTOPHH, MIPOIIECCOB TEPMOOOPAOOTKH (mocne pabora; TecTel | YCTHO TECTBI
¢unocopun, mareMaTiky, | OCHOBBI TEOPUU TEPMHUUECKOM 3aBEpLICHUS JK3aMeH OK3. OUIeThI
(U3UKY, XUMUH, 00paboTKn W3y4YEeHUS
UH(POPMALMOHHO- Teopust TepMuuecKoit 06pabOTKH | MOTYJIs)
KOMMYHHKAITMOHHBIX XuMuko-TepMmudeckas oopadorka | [IpomexxyTounas
TEXHOJIOTUI, HH)KEHEPHOU arrecranus (1o
U KOMIIBIOTEPHOI rpaduku OKOHYaHHUH
ceMecTpa)
YMeTb: OO0m1re 3aKOHOMEPHOCTH Texymuuii (Ha Jlabopatopnsbie | [TucbmenHo | BeiBoapl 1o
peliaTh CTaHIapPTHHIE MPOIIECCOB TePMOOOPaAOOTKH KaXK01 J1a0. paboThI 1a060paTOPHBIM
npodeccuoHaIbHbBIE OCHOBBI TEOPUHU TEPMHUECKOM pabore) pabotam
3a/1a4M ¢ IPUMEHEHUEM 00paboTku
€CTECTBEHHOHAYYHBIX U Teopus Tepmudeckoii 00padboTKu
OOLIEMHKEHEPHBIX TexHonorus TepMUYECKOn
3HAHMI, METOIOB 00paboTKn
MaremMaTu4yecKkoro ananusa | IIpakthka repMuueckon
Y MOJICIIUPOBAHUS, 00paboTKn
Tepmomexannueckass 00paboTka
MeTo/1p1 TOBEPXHOCTHOTO
YIPOYHEHHUS
XHUMHUKO-TepMHUUYEcKas 00paboTka
TexHonorus XUMHUKO-
TEPMUYECKON 00pabOTKH
BJIaJIE€Th: TexHonmorus TepMUYECKOn Texkymuii (Ha Bemonnenue | [IucemenHo, | BeiBoas! 1o
HABbIKAMU pellaTh 3a/1a4i | 00paboTKu KaXKI0H paboThI YCTHO 71a00paTOPHBIM
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npodeccuoHaIbHOM [IpakTHKa TepMUYeCKO nabopaTtopHoi paboram.
JeSITeIbHOCTH, IPUMEHSA | 00paboTKH paborte)
METO/bI MOAICIUpOBaHus, | TepmomexaHnuyeckas oopaboTka
MaTEMaTHUYECKOTO MeTobl TOBEPXHOCTHOTO
aHaiu3a, YIOPOYHEHUS
€CTECTBEHHOHAYUYHbIE U XUMHUKO-TepMUUEcKas 00paboTka
oOuieH)KeHepHble 3HaHUs | TexXHOJIOorust XUMHUKO-
TEPMHUYECKOIN 00paboTKH
3HATh: OO61re 3aKOHOMEPHOCTH Texymmi Konrtponbnas | [lucemenno, | 3aganus KP,
OCHOBHBIE CTaHAAPTHI MPOIIECCOB TEPMOOOPAOOTKH (mocne pabota; TecTel | YCTHO TECTBI
odopmiteHns TeXHUYeCKON | OCHOBBI TEOPUH TEPMHUUECKOM 3aBEPIICHUS 3K3aMEH DK3. OUIeTHI
JIOKYMEHTallH B 00paboTku U3y4EHUs
OIIK-7 COOTBETCTBUU C Teopus Tepmudeckoil 00pabOTKH | MOAYJIS)
JEHCTBYIOILUMHU IIpomexxyTouHas
HOPMaTHUBHBIMU arrecranus (1o
JIOKYMEHTaMH B 00J1acTh OKOHYaHWUH
TEXHOJIOTHH MaTepUaJiOB; ceMecTpa)
YMETb: TexHonorus TepMUYECKon Texyuwmii (Ha Bemonnenue | [IucemeHnHo | BeiBoab! 10
aHaJIM3UPOBATh, 00paboTKn nmabopaTopHOI paboTsl pabote
COCTaBJIATh U IpUMEHATh | IIpakTHka TepMuYecKon pabore)
TEXHUYECKYIO 00paboTKn
JIOKYMEHTAITUIO B TepMmomexanndeckas o00paboTka
COOTBETCTBUHU C MeTo/1bI TOBEPXHOCTHOTO
JNENCTBYIOIUMU YIPOYHEHUS
HOPMAaTHBHBIMH XHUMHUKO-TepMHUUYEcKas 00paboTka
JOKYMEHTaMH B 00J1acTh TexXHOJIOrUs XUMHUKO-
TEXHOJIOTHMH MaTePUaJiOB . | TEPMUYECKON 00pabOTKH
BJIAIETh: TexHonorus TepMUYECKOM Texymuuii (Ha Brinmonnenune IIncemenHo, | BeiBoaw! 1o
HaBbikamu noAroTOBKU 00paboTku K101 paboThI YCTHO 1a00paTOPHBIM
coctaBnenus pedeparos, | [IpakTuka TepmMuyeckoit nabopaTtopHoit paboTam.
JIOKJIAJIOB, 00paboTku pabote)

TEXHOJIOTMYCCKUX KapT B

Tepmomexanuueckas o0paboTka
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COOTBETCTBUHU C
JEHUCTBYIOILUMHU
HOPMaTUBHBIMU
JIOKYMEHTaMH B 00J1acTu
TEXHOJIOTHH MaTepHaJiOB

Metoabl TOBEPXHOCTHOTO
YIPOYHEHHUS
XUMHKO-TepMuyeckas o0padoTka
TexHoa0rus XMMUKO-
TEPMHUYECKON 00paboTKH
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BapuaHT 3K3aMeHallMOHHOI0 OuJieTa

MUHUCTEPCTBO HAYKHU U BBICIIIEI'O OBPA3OBAHMS POCCUMCKOMN ®EIEPALIHA
OEJJEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXXJIEHUWE BBICIIETO

OBPA30BAHUA

«MOCKOBCKHWI MOJUTEXHUYECKHAN YHUBEPCUTET»

(MOCKOBCKWH MNOJIUTEX)

®axynpTeT MammHOCTpOeHHe, Kadenpa «MeTarypris»
JucnunnuHa «Tepmuueckas o6pabOTKa METANIIOB H CIIIABOBY
Ob6pazoBarensHas nporpamma 22.03.02 Metamnyprus

Kypc 3, cemectp 5

—

3K3AMEHAIIMOHHBIN BUJIET Ne3

Buasr omxura [epBoro poaa.

OTnyckHast XpylnKOCTb, BUJIbI, IPUUUHBI U IyTH YMEHbBILIEHUS CKJIOHHOCTH K OTITYCKHOM

XPYIKOCTH.
Onpenenuts CTPYKTYpy CTalu B TOUKax 1-5.

VTBEpKICHO Ha 3aceNaHny Kaeapsl «
3aB. kadenpoit / /

Hepequb BOIIPOCOB HA 3K3aMCH

BOHpOCLl K 9K3aMEHY

KOI{ KOMIICTCHIINHN

Knaccudukanus nporeccoB TepMuueckoil 00padoTku

OIIK-1, ONK-7, MK-2

OO61mas xapakTeprcTHKa MPOIECCOB TEPMUIECKOM 00paboTKU

OIIK-1, OIIK-7, IIK-2

CBsI3b TUarpaMMBbl COCTOSIHUSI C BO3MOYKHOCTSIMU TIPUMECHEHUS
pa3IMYHBIX BUJOB TEPMHUUECKON 00pabOTKH

OIIK-1, OIIK-7, IIK-2

BI/II[BI OoT>Kura 1nmepBoro pojaa

OIIK-1, OIIK-7, IIK-2

HepaBHoBecHast KpuCTAILITU3ALMS, ICHIPUIHAS JIMKBALIUS,
o0Opa3oBaHHe HEpaBHOBECHBIX (pa3

OIIK-1, ONK-7, MK-2

I'omorenn3upyronmi OTKUr

OIIK-1, ONK-7, MK-2

Oxur IJIL CHATHUSA BHYTPCHHUX HaprDKeHI/Iﬁ

OIIK-1, OIIK-7, IIK-2

Brusiaue mmactuyeckoit aedopmanuii Ha CTPYKTypy MaTepHaIOB.
PexpucTanin3alilmoOHHbIA OTKUT

OIIK-1, ONK-7, MK-2

Bo3sBpar u nonuronuzamus

OIIK-1, OIIK-7, IIK-2

CoOuparenbHas 1 BTOPUYHAS PEKPUCTATITU3AIIHSL.

OIIK-1, ONK-7, MK-2
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JnarpamMma peKpUCTAIUIU3aluN

OIIK-1, OIIK-7, IIK-2

Bujel v pesxuMbl TOpEKPUCTAIUIU3AUOHHOTO U
PEKPUCTAIUIN3ALIMOHHOTO OT)KHra.

OIIK-1, OIIK-7, IIK-2

V3MeHeHne CBOWCTB MPHU OT)KUTE XOJIOATHOAE(POPMHUPOBAHHBIX
MaTEepHAJIOB.

OIIK-1, OIIK-7, IIK-2

OcHoBHbIE 3aKOHOMEPHOCTHU (ha3oBbIX
TepmoanaaMuka (ha30BBIX PEBPAIICHUIH

IIPEBPALLEHH.

OIIK-1, OIIK-7, IIK-2

Kuneruka a3oBbIx npeBparieHuit

OIIK-1, OIIK-7, IIK-2

IIpeBparieHus B CTaJSIX IPU HArpeBe

OIIK-1, ONK-7, MK-2

Poct ayctenutHoro 3epHa. CTpyKTypHasi HaCJI€ICTBEHHOCTb U
HepeKpUCTAIN3ALIMS] ayCTEHUTA

OIIK-1, OIIK-7, IIK-2

Juddys3nonnoe npeppalieHue ayCTeHUTa MPU OXJIAXKICHUH.

OIIK-1, ONK-7, MK-2

JlmarpaMma H30TEpMUYECKOTO paciajia nepeoxIakaEHHOTO
AyCTCHUTA

OIIK-1, OIIK-7, IIK-2

OcCHOBHBIE 0COOEHHOCTHU MapTEHCUTHOI'O IPCBpALICHUA.

OIIK-1, OIIK-7, IIK-2

CBoiicTBa MaTEpPHAJIOB MPH 3aKAJIKE HA MAPTCHCHUT

OIIK-1, ONK-7, MK-2

beitnuTHOE NpeBpaiicHue

OIIK-1, OIIK-7, IIK-2

Br16op pexxuMoB HarpeBa ISl 3aKalIku cTayied. OXiak1arolme
CpeJibl.

OIIK-1, OIIK-7, IIK-2

CrrocoOBbl OXJTAXKJACHUS IIPU 3aKaJIKE.

OIIK-1, OIIK-7, IIK-2

IIpeBpanieHus npu OTITyCKE 3aKaIEHHBIX CTale

OIIK-1, ONK-7, MK-2

Bunsl otmycka.

OIIK-1, OIIK-7, IIK-2

OTnyckHast XpyIKOCTb, BU/Ibl, IPUYKHBI U ITyTH YMEHbBILIEHUS
CKJIOHHOCTH K OTIIYCKHOM XPYIIKOCTH.

OIIK-1, ONK-7, MK-2

3akanka 0e3 MoJMMOpP(HBIX MpeBpaLIeHUI

OIIK-1, ONK-7, MK-2

Crapenue. VI3MeHeHne CBOICTB NPU CTApEHUM.

OIIK-1, OIIK-7, IIK-2

TepMI/I‘IGCKaH 06pa60T1<a AJIIOMHMHHEBBIX CIIJIABOB

OIIK-1, OIIK-7, IIK-2

HuskoremmnepaTypHas TepMOMexaHHueckas 00paboTka cTanei.

OIIK-1, ONK-7, MK-2

BricokoTeMnepaTypHas TepMoMexaHudeckast oopaboTka craneit

OIIK-1, OIIK-7, IIK-2

Tepmomexannyeckasi 00pabOTKa AUCIIEPCUOHHOTBEPCIOIINX
CIJIABOB.

OIIK-1, ONK-7, MK-2

IToBepxHOCTHAsA 3aKajKa CTaEH.

OIIK-1, ONK-7, MK-2

Ocob6enHoctu Harpesa npu 3akaike TBY.

OIIK-1, OIIK-7, IIK-2

Br160p pekrMMOB 3aKalIku M OTITycKa rpu Harpese TBY.

OIIK-1, OIIK-7, IIK-2

OcnoBusie 3akoHOMepHOCTH XTO, cragnu XTO, 3akoHb! 1uddy3un.

OIIK-1, ONK-7, MK-2

®opmupoBanue quddysnonnoro cios npu XTO.

OIIK-1, OIIK-7, IIK-2

LlemenTanus craiei.

OIIK-1, ONK-7, MK-2

A30TUpOBaHUE CTAEN.

OIIK-1, OIIK-7, IIK-2

COBMECTHOE HACBIIIEHUE CTaJel YIJIEPOJOM U a30TOM.
HuTponemeHTanus, uaHUpOBaHUE, KAPOOHUTPAIIHSL.

OIIK-1, OIIK-7, IIK-2

TexHomorus nporeccoB AU Hy3nOHHON METATUTU3AIUH.
Juddy3nonnas MeTauTu3alds B OPOIIKAX, PacIIaBaX METAILJIOB,

OIIK-1, OIIK-7, IIK-2
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COJIEH, B ra30BbIX Cpeaax.

OcHoBHBI€ nponiecchl AU(PPYy3MOHHON MeTaIU3aLnu.
XpomupoBaHue, CWINLUPOBAHUE, AIUTUPOBaHue, I opsuee
LIMHKOBaHUE, JIy’)KECHUE.

OIIK-1, OIIK-7, IIK-2

Yem oTiimyaeTcs 1o CTPYKTYPe U CBOMCTBAM CTajlb OXJIAXACHHAs 110
pexumam 1 u 2 ?

[5)

OIIK-1, OIIK-7, IIK-2

Onpenenure CTPyKTypbl B TOUKaX a U B AMarpaMMbl:

b

-

OIIK-1, OIIK-7, IIK-2

EcTp 11 pazHuiia B CTpyKTypax cTajiu, OXJIaXJICHHON 1o pexxumam 1
u 2?7 Ecimm ecTh TO, Kak 3TO BIMAET HA CBOMCTBA CTAJIH?

1 2

OIIK-1, ONK-7, MK-2

OnumuTe CTPYyKTYpHI B TOUKAxX a, ¢ 1 d AMarpaMmBbl:

\

Yd

OIIK-1, ONK-7, MK-2

B yem oTiMuue CTpyKTyp CTalu, OXJIaXACHHOH 1o pexumam 1 — 37?7

OIIK-1, ONK-7, MK-2
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\

|
3 2 1

Onpe;:[em/ITe CTPYKTYpPY CTalli B TOYKEC K AuarpaMMbl:

S

OIIK-1, ONK-7, MTK-2

B 4eMm paszHuLa CTpyKTyp, MOJIY4YEHHBIX 110 pekumam 1-3?

il 4

—
1 2 3

OIIK-1, OIIK-7, IIK-2

Kakwue ctpykrypsl OyayT nosydensl o pexumam [ u 11 ? Ecteb nu
pa3HuLa B CTPYKTypax B Touke 1 u 2?

\<‘?
1
2

I

OIIK-1, OIIK-7, IIK-2

B yem pa3zHuna CTpyKTyp CTalld, OXJIaXACHHOH Mo pexxumam 1 u 2 ?
Kakas u3 HuX oOecrieunBaeT JIyunii KOMITJIEKC MEXaHUYECKUX
CBOMCTB?

OIIK-1, OIIK-7, IIK-2
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KaxoBa oxoHUaTeIpHas CTPYKTYpa MOCJIC OXJIAXKACHUSA 10 KpHBOﬁ
Ir?

OIIK-1, OIIK-7, IIK-2

\ U

| |

OIIK-1, ONK-7, MK-2

Onpenenuts nosoxenue t = 0°C B MpeANOI0KEHUH, YTO 3TO CTaIb
30 u 60?

OIIK-1, OIIK-7, IIK-2

Onpenenuts CTPYKTYpy, 00pa3yoILyocs IpU OXJIaKIEHUH CTaIl CO
ckopoctsimu 1 u 2.

OIIK-1, OIIK-7, IIK-2
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I

Kakoii Bun Tepmuueckoil 00pabOTKH OMMCHIBAETCS] CKOPOCTHIO
oxnaxnenus V? Kak oHa BIUseT Ha CBOICTBA CTaIN?

X

OIIK-1, ONK-7, MTK-2

Kakas cTpykTypa 00pasyercst B 3BTEKTOUTHOW CTaJIU MIPH
OXJIAKJICHUH C JaHHOM CKOPOCThIO?

6

OIIK-1, OIIK-7, IIK-2

Onpenenuts CTPYKTYpY, 00pa3yIONIyocs Py OXJIKICHUH CO
ckopoctsimu 1 u 2.

«

1 é

OIIK-1, OIIK-7, IIK-2

Kakoii Bug TepM00OpaOOTKH OMUCHIBAETCS CKOPOCTHIO OXJIAKICHUS?
C Kakoil 1eNbIo 1aeTcs, ISl KaKuX CTajed UCIOIb3YIT?

OIIK-1, ONK-7, IK-2
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X

Onpenenuts CTPYKTYpY, 00pa3yIONIyocs Py OXJIKICHUH CO
ckopoctsimu 1 u 2.

2
4

i OIIK-1, OTIK-7, TIK-2

Il

OnpenenuTs CTPYKTYpy, 00Pa3yIONIyOCcs Py OXJTKICHUH CO
ckopocTamu 1 u 2.

[5)

a

OIIK-1, ONK-7, TTK-2

OrnpeaenuTb CTPYKTypy, 00pa3yIomyocs Mpy OXJIaXICHUH CO
ckopoctsmu 1, 2, 3.

K OIIK-1, OIK-7, MK-2

\

3 2 1

Kaxk oTnruarorcst CBOMCTBa CTaNIU MOCIE OXJIAKIECHUS CO CKOPOCTIMHU
1 u 2? OTBeT naTh ¢ TOYKHU 3PEHUS] UBMEHEHUSI MUKPOCTPYKTYPHI.

< <\ OIIK-1, OIIK-7, ITK-2

L 2

Kakas cTpykTypa 00pasyercs npu OXJIaKICHUH CO CKOPOCTBIO V? OIIK-1, OIIK-7, IIK-2
Kakwue ¢azoBbie mpeBpalieHus npu 3TOM MPOUCXOIAT?
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X

Kak ornmuaeTcst CTpyKTypa cTajiu [0Cie OXJIaXKIEHUS CO
ckopocTsmu 1 u 3?7 YUeM oTiuyaroTcs CBOMCTBA CTaIU?

¢

\

3 2 1

OIIK-1, OIIK-7, IIK-2

Kakwue ¢a3oBbie mpeBpamieHus MPOUCXOIAIT B CTATH TPH
OXJIQXACHUH CO CKopocTsimu 1 u 2?7

Q)

1 2

OIIK-1, ONK-7, TTK-2

Kakwue ¢azoBbie mpeBpamieHus MPOUCXO AT B CTATH TPH
OXJIAKJICHUH CO CKOpOCTsMU 1 1 2?7

I

OIIK-1, OIIK-7, IIK-2

Kaxkoe ¢azoBoe mpeBpaiineHne mporucxosT B CTAIH MPU OXJIAKICHUN
co ckopocTsimu 1 u 2?7

[

OIIK-1, OIIK-7, IIK-2

Kakoe (azoBoe mpeBpalieHue MpoucXoIsT B CTAIH MIPH OXJIAXKICHUH
CO CKOpOCThIO 37

OIIK-1, ONK-7, MK-2
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\ |
1 |
1 2 3

Kakue ¢a3oBble npeBpaliieHus IpOUCXOAT B CTaU IPH
OXJIAKJIEHUH CO CKOpOCTsIMU 1 1 2?7

-

OIIK-1, ONK-7, MTK-2

Kak oTnnuaetcs CTpyKTypa CTajlu MOcCie OXJIAXICHHS CO
ckopocTsmu 1 u 3?7 YUeM oTiuyaroTcs CBOMCTBA CTAIU?

OIIK-1, OIIK-7, IIK-2

5. [IIkana oneHUBaHUA:
"OTJIMYHO'" - €CIIN CTYICHT ITyOOKO W IPOYHO OCBOMJI BECh MAaTEpHaI MIPOrpaMMbI 00YUIEHUS,
HCUEPIIbIBAIOILE, T0CIEA0BATENBHO, TPAMOTHO U JIOTHYECKH CTPOIHO ero n3jaraert.
"Xopomo'"- ecnu CTyAACHT TBEP/IO 3HAET MPOTrPaMMHBIN MaTepuall, FPaMOTHO U 110 CYILIECTBY
€ro U3JIaraeT, He JIONYCKaeT CYIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC.
"Y10oB1eTBOPUTEIBHO'" - €CIIU CTYAEHT OCBOUJI TOJILKO OCHOBHOM MaTepuall porpaMMbl, HO
HE 3HAeT OTAEIBbHBIX TEM, JOMYCKAEeT HETOUHOCTH, HEAOCTATOUHO MPABUIIbHBIE (POPMYIIUPOBKHY,
HapyIIaeT MOCIeI0BaTEeIbHOCTD N3JIOKEHUS TPOTPAMMHOTO MaTepHaa.
"HeynoB/1eTBOPUTEJIBLHO' - €CIIU CTYICHT HE 3HACT 3HAYMTEIbHOIN YaCTH MPOrPaMMHOTO
MaTepuaa, JOIyCKaeT CePhE3HBIE OIMOKH

Kaxnoe 3agaHne sK3aMeHallMOHHOTO OMIIeTa OLeHUBAeTCs OTAeNbHO. O01Ie orleHKoM
SBIISIETCS CPEHEE 3HAUCHUE, OKPYTIEHHOE JI0 LEJIOTO 3HAYCHHUSI.

MUHUCTEPCTBO HAVKH U BBICIIETO OBPA3OBAHUS POCCHUCKON OEJEPALIN
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®EJIEPAJILHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXXJIEHME BBICIIEI'O
OBPA30BAHUST
MOCKOBCKHMI MOJUTEXHUYECKUH YHUBEPCUTET

Hanpanenue noarotoBku:
22.03.02 Metamnyprus

OII (mpoduib): «MAHHOBAUMHU B METAJLIyPrum»

Kadenpa «Metammyprus»

KommuiekTsl 3a1aHuil 1)1 KOHTPOJILHBIX padoT

10 AUCHUIIIINHE «TepaneCKaﬂ OﬁpﬂﬁOTKa MeETaJJIOB M CIIJIaBOB»

Tema 1. BBenenune

Pone Tepmuueckoit 00pabOTKH B METAILTYPTUYECKON M MAIIMHOCTPOUTEIHHOM
IIPOMBILITIEHHOCTH.

WcTopus pa3BuTHs TEpMOOOPaOOTKH

Tema 2. O01mue 3aKOHOMEPHOCTH NPOLECCOB TEPMOOOPadOTKH
CBsi3bp BO3MOYKHOCTEW TEPMUUYECKOI 00pabOTKH ¢ JuarpaMMaMH COCTOSIHUS
Knaccugukarust OCHOBHBIX BHJIOB TEPMUYECKOH 00pabOTKH

Tema 3. ®a3oBble NpeBpaLCcHUs NIPH HAIPeBe
Poct aycreHuTHOrO 3€pHa Npy HarpeBaHUU
CTpyKTypHas HacJI€ICTBEHHOCTh U NEPEKPUCTAIIN3ALNS ayCTEHNTA

Tema 4. [IpeBpameHuss NpH OXJIAKIACHUH

BinsiHue cTenenn nepeoxiiaXkKaeHus MpU OXJIAKIECHUN U3 AyCTEHUTHOTO COCTOSIHUS Ha
CTPYKTYpPY U CBOMCTBA CTAJIEN

JlnarpaMMma U30TEpMHUYECKOTO NPEBPALICHUS IIPU OXJIAKICHUN

VYcnoBust 00pa3oBaHus BUAMAHIITETTOBON CTPYKTYPbI

Tema 5. KuneTnka MapTeHCUTHBIX NpeBpaiieHuil @a3oBbie MpeBpalleHUs MPH 3aKAJIKe

0e3 MoJMMOP(HBIX NpeBpaleHu

Oco6eHHOCTH MAPTEHCUTHOTO MPEBPALIEHUS B YIVIEPOAUCTBIX CTAIIAX
CTpyKTypHbIE TUIIBI MAPTEHCUTA

Kpucramnorpagus MapTeHCUTHOTO IpeBpaLCHUs

Mexanu3m Hopmanbsaoro u 6e311¢y3noHHOTO TTPpeBpaeHHs

Tema 6. TepmooOpadoTKka 0e3 ¢pa30BbIX MpeBpalleHHIA.

Bunpl omkura 1 pona.

Bnusinue HarpeBa Ha CTPYKTYpy ¥ CBOWCTBA X0J0JHOA€(OPMUPOBAHHBIX CILIABOB.
Jluarpamma peKpuCTaUTU3aluu

[Ipy4rHBI BO3HUKHOBEHHSI BHYTPEHHUX HAIPSKECHUN

YcnoBus 00pa3oBaHus KBa3UIBTEKTOUAHBIX CTPYKTYP

Tema 7. Crapenue u oTnyck
TepMonrHaMuKka MpoLEeccoB BBIACIEHUS U3 TBEPAOTO PacTBOpPa
Craguu crapeHus
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BnusiHue Temriepatypsl OTITycKa Ha CTPYKTYPY U CBOWCTBA 3aKaJICHHBIX CTalei
Bnusinue nerupoBaHus Ha MPOLIECCHI TPH OTITYCKE

Tema 8. Tepmomexannyeckas o0padoTka.

CTpyKTypHbIE U3MEHEHHSI IIPH ropsiueil miacTuieckoil nedpopmanun
Crarnueckasi, TMHAMHYECKasi U METaJMHAMUYECKasl pEKPUCTATUIN3aLUs
TMO craneii, 3aKkaluBaeMbIX Ha MapTEHCUT

TMO nucnepcMOHHO TBEPACIOIIMX CIUIABOB

Tema 9. Xumuko-tepmuyeckasi 00padorka.

Craguu XTO

Mexanuszmbl 1udPy3un

XUMU3M MPOLIECCOB MOTYUYSHHs] AaTOMOB HACBIIIAIONIETO 3JIEMEHTa B aKTUBHOM COCTOSIHUHT
[TocnenoBarenbHOCTH 0OOpa3oBanus Ga3 npu AUPpGY3UOHHOM HACHIIICHUN

Tema 10. TexHo10rus1 TEepMUYECKOH M XUMHKO-TePMHUYECKOii 00padoTKn
[IpenBapuTenbHas 1 OKOHYATENbHAs TepMHUecKas o0paboTka, Llenn u mecto B
TEXHOJIOTMYECKOM MPOLECCE U3TOTOBIICHHUS JI€Tajel U MHCTPYMEHTA

[IpenBaputensHas TepMudeckas 00paboTKa JUIsl yIyUIIeHHs] TEXHOJIOTHYECKUX CBOIMCTB
Br160p pexxuMoB oTKUTa

Bb100p pexrMOB 3aKalKH U OTIYCKa

Br160p pexrMOB cTapeHus: JUCTIEPCUOHHO TBEP/CIOIINX CIIaBOB

Kpurepun ouenku:
- OLICHKA «3a4YTeHO0» BbICTABJSACTCS, ECIIM OCHOBHOE COZAEPKAHHUE BOIIPOCA PACKPHITO, B
OTBETE MOTYT COJIEPKAThCS HETOYHOCTH, KOTOPBIE B I[€JIOM HE BIIUAIOT HA U3JI0KECHHE
MaTepHala 1 He Co/IepKaT rpyObIX OIIHOOK.
- OLIEHKA «He 32YTEeHO0» BbICTABJISIETCS, €CIIM HE PACKPBITO OCHOBHOE CO/IEPIKaHHE
MaTepHaia, 00Hapy>KeHO HEe3HaHHE OCHOBHBIX MOJIOKEHHUI IO TeMe BOIIPOCa.
[IpucyTcTBYIOT rpyOBIe OMINOKH.
OTBeT Ha BONIPOC OTCYTCTBYET.
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MHWHUCTEPCTBO HAYKH U BBICILIEI'O OBPA30OBAHUA
POCCUICKOI ®EJEPAITUN
denepalibHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHE
BbICILIEr0 00pa30BaHMsI
MOCKOBCKUY MTOJTUTEXHUYECKUN YHUBEPCUTET
Hanpasnenue noarotoBku:

22.03.02 Metautyprust

OII (mpodwib): «VHHOBaLMK B METAJLTypIUN

Kadenpa «Metanmyprus»

@doHa TECTOBLIX 3aJaHUN

10 JUCLUIUINHE
«TexHoJsiorusi TepMUYecKOii 00padOTKH METAJVIOB M CILIABOB)

Bruouaer 140 TecToBbIX 31aHui
Tema: ®a3oBbie npeBpamieHus B CTAIAX MPU HArpeBe
Cranp V8, Harpetas Bbime 727 rpagycos Llenbcus OyaeT uMeTb CTpyKTypy:
M aycrenut
[ mepmar
[J maprencur
[ deppur
3adanue 2
Pa3mep 3epHa pu MOBBIIEHUH TEMIIEPATYPbI CTATH B 00IACTH CYIIECTBOBAHKS AyCTEHHTA. ..
M yBemmamBaetcs
[J ymeHbmaercs
[] He m3MeHseTCs
[] cHayama yMeHbIIACTCS, IOTOM YBEIHUMBAETCS
3adanue 3
CrpykTypa nepiuta, copbuTa, TpOOCTHTA COCTOMT U3 (as...
M ¢eppura
v uemenTuta
[] rpadura
[] mapreHcuta
[] aycrenuta
3adanue 4

Harpes cranei Bbime 727 rpaxycos Llenbcus NpUBOAUT K TIPEBPAIIEHHUIO. ..
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v nepiuta B aycreHuT
[ nepautHOMY

L] mapreHcuTHOMY

[] GeitautHOMY

3aoanue 5

[Teperpes - 1edeKT CTPYKTYpBI CTATH IIPU TePMOOOPAOOTKE, BHI3BAHHBIA...

v poctom 3epHa aycTeHuTa
[] pacrnapieHneM cTaiu
] hazosoii mepexpucTaLIH3aImei

[J mapTeHCHTHBIM MpeBpalIeHHEM

Tema : ®a3oBble npeBpamenns B cTaiax npu oxaaxienun (IIK-4, ITIK-6)

3aoanue 1

Jlnarpamma mokassIBaer. ..

TT_—————__A{I

AL

P e e )

Bpesyn ——

b7 w3oTepMuyeckuii pacriaj aycTeHuTa

[J pexpucrammisarro

[] motepmudeckoe 00pa3oBaHue aycTeHHTa

[] m3MeHeHwe BHYTPEHHUX HAPSKEHHH

3adanue 2

Cranb 1mociie 3aKaku mpuoOpeTaeT cleayomee CBOMCTBO...
V' BbiCOKYIO TBEPIOCTH

[J xopolyo miacTHaHOCTh

[J Hu3KyIO TBEPAOCTH

[J KOppo3HOHHYIO CTOMKOCTD

3aoanue 3

TBepI[OCTI) MapTCHCUTA C YBCIMUCHUCM KOJIMYCCTBA YIJICPOJa B CTAIIAX...

VI yBemnumBaetcs
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[ me u3menserca

[] ymenpmaercs

[] 3aBHCHMOCTD HEOJHO3HAUHA
3adanue 4

Kpurnueckoit CKOPOCTBIO 3aKAIKHU ABIAETCA. ..

0vi
V2
[ V3
M V4

3aoanue 5

Aycrenur, oxnaxieHHbI Huxke 727 rpagycoB Lienbcus, CTaHOBUTCS HEYCTONYUBBIM ...

VI pacmamaercs Ha eppuT M LEMEHTHT
[J m3meHsieT cBOi XMMIYECKHiT COCTAB
[] mpespamaercs B neneOyput

[ kpucrammisyercs

3EpPHHCTBII EPIUT

MAapTEHCUT

Tema: IlpeBpamenns npu narpese 3akanenHoii craau (IIK-4, ITK-6)
3adanue 1
3akasneHHas CTalb M0CTe HU3KOTO OTIYCKA UMEET CTPYKTYPY...
v mapreHcHT OTITyCKa
[] MapTeHcHT 3aKalKu
[J copbur otmycka

] tpoocTut oTmycka
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3adanue 2

3aKaJieHHas CTaJIb MI0CTIE BHICOKOTO OTITYCKa HMEET CTPYKTYDY...
M copbur otmycka

[] maprencur ormycka

[ mepaur

[J tpooctut oTmycka

3adanue 3

YacTuiipl KapOUI0B B Pe3yIbTaTe KOAryIAIHH ...
M ykpymHstoTes

[] ymeHbImaroTCs

[J mmensior Gopmy

[J pactBopsroTcs

3adanue 4

Jlerupytouue snementsl Mo, W, V, Cr BIusitoT Ha iporiecc KoaryJsiuu:
M samemmsior

[ yckopsitot

[] He BiusrOT

[J ocranasmmBaroT

3adanue 5

HauGonbimmit yaenbHbIi 00beM HMEET CTPYKTYpa:
M maprencut

[ mepmut

L1 deppur

[J copOut otmycka



Tema :. OTkMr MIEPBOTO H BTOPOr0 poaa

3aoanue 1

OXJaKIeHNe JETATH TIPH OTKATE TPOUCXOIHT. .
M ¢ neusto

[] Ha Bo31yXE

[] B macie

L] B BOZE

3aoanue 2

HaneB IIpY TOMOTCHU3UPYIOIICM OTKUI'C KPYIIHBIX CJIMTKOB H@FHpOBaHHOﬁ CTajIn OCYMICCTBIIAIOT 110

rpajycoB Llenbcus...
¥ 1100-1200

[J 50-100

[1 400-500

] 100-200

3aoanue 3

3a3BTEKTONIHAS CTaNb T0CIIE HEMOMHOTO OT)KUTa UMEET CTPYKTYPY...

M nepmur+iemenTHT
[ nementur

L deppur

[ neneOypur

3adanue 4

OxIax/IeHue IPX HOPMATH3AIMH OCYIIECTBIISETCA. .
M na Bo3myxe

[] BBogE

[ ¢ meusto

[] B macre

3aoanue 5

OBTEKTOMIHAS CTAJIb TOCNE OTHKUTA UMEET CTPYKTYPY...

M meput
[J maprencur
[ neneOypur

(] uemeHTHT
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Tema : 3akanka craau
3adanue 1
3aKaJieHHas YTIePOUCTas CTallb XapaKTePU3yeTCs BHICOKOL. .
M TBepmOCTBIO
[] miacTHYHOCTBIO
[] BA3KOCTBIO
[ TemIocToiKoCTBIO
3aoanue 2
OxnaxieHue P 3aKajKe JOKHO IPOXOAUTH CO CKOPOCTBIO BBILIE. ..
M kputuyeckoii
(] MuHMMAaNEHOM
[] MaxcuMalIbHOH
[ cpenneit
3adanue 3
3aKaTMBAEMOCTb - CTIOCOOHOCTD CTANA B PE3YJIbTATE TEPMAUECKON 00PaOOTKH TOBBIMIATS...
M TBepmoCTH
[] marHuTHY0 NPOHAIIAEMOCTH
[J mracTH4HOCTH
[J anexrpoconpoTuBicHHE
3aoanue 4
YriepoucThie CTaN 3aKaTHBAIOT B...
I Bome
(] KuaKoM renmu
O nmeun
[] Ha BO3myXC
3adanue 5
CrocoOBI 3aKaJIKH CTAIH. .

CTyrcH4aras

Bpesa ————>



B OJHOM OXJTaUTCIIC

M

Bpenn —————>

B JIBYX Cpelax

Bpesn ——>

H30TCPMUYCCKAA

Tema: Ornyck cramn (ITK-4, ITK-6)
3adanue 1
Ynydmenue - Tepmoo0padoTKa, COCTOSIIAS U3 3AKAIKH H...
[] Hu3koro otmycka
[J cpennero ormycka
M BBICOKOTO OTITyCKa
[ omxkura
3aoanue 2
Ortmyck 3akaneHHol CTaju - TepMooOpaboTKa. ..
[ mpenBapuTesbHas
[J mpomexyTouHas
[J moaroTouTeNbHAS

VI okoHuaTenbHAS
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3aoanue 3

CoOTBETCTBHE MEKIY BUJAMH OTITYCKa 1 TeMIEpaTypamu B rpajycax Llembcus...

150 HU3KAH

400 CpeHui

600 BBICOKUH
TIPOMEXKYTOUHbIH

3aoanue 4

Pexxynmit 1 u3MepuTenbHBIA HHCTPYMEHT Ha paboyre CBOMCTBA MOBEPratOT 3aKAIKE H ...

v HuskOMy OTITyCKY
[J BBICOKOMY OTITyCKY
[J cpennemy otmycky
[ ymy4meruro

3aoanue 5

CTpyKTypbl 3aKaJCHHO! U OTIYIIEHHOM CTAI B MOPAIKE YBEIUUEHHS UX IIACTHYHOCTH. .

1: mMapTeHcuT oTImycka
2: TPOOCTHT OTITyCKA
3: copbur oTmycka
Tema IloBepxnocTHoe ynpounenue craabubIx usgeanii (IIK-4, ITK-6)

3aoanue 1

TCpMOMCXaHI/I‘ICCKaH 06pa60TI<a 3aKJII0YAaCTCA B COUCTaHUU TepMquCKOﬁ 06pa6OTKI/I C...

[ uementanueii

[1 6opupoBanuem

M nnactuueckoi aedopmarueii
[ pexpucranmmsanmeii
3adanue 2

[leMeHTaIMH TIOBEPTAIOT CTATIH. .
M HuskoyriepommcThie

[] cpemneyrnepoaucThie

[J BEICOKOYTTIEpPOUCTBIE

[] moObre

3aoanue 3

AHI/ITI/IpOBaHI/IC - 9TO HACBIICHUEC TTIOBECPXHOCTU CTAJIH. ..
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M amomunnem

[ nukenem

] xpomom

] xpemunem

4. 3aoanue {{ 134 }} 6.4.23

[ToBepxHOCTHOE MIACTHYECKOE Ae)OPMUPOBAHKE CTANEH H CIUTABOB TOBBIIIALT. .

M m3HOCOCTONKOCTD

(] *aponpouHocTh

[] Bs3KoCTH

[ TemnocToikocTs

3aoanue 5

TToBepXHOCTHAS 3aKAJIKA TIOBBIIIAET
[] Koppo3HOHHYIO CTOHKOCTD

VI M3HOCOCTOMKOCTD

[] Bs3KOCTH

(] TemIocTonKoCTh

Kpurepun onenkn:

IIOBCPXHOCTH...

- OHCHKA «3aYTCHO0» BBICTABJACTCHA, CCJIN CTYACHT OTBETUJI IIPaBHUJILHO OoJiee ueM Ha

50% BOIIPOCOB TECTOBHIX 3aJaHUM.

- OLIEHKA «He 3a4TeHO0» BbICTABJISIETCS, €CIIU CTYJICHT J1ajl MPaBUIbHBIE OTBETHI MEHEE
yem Ha 50% BOIPOCOB TECTOBBIX 3a/IaHUM.
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AHHOTAIUSA POrPAMMBI M CHHUILTHHBI
«TepMuueckasi 00pad0TKa METAJLJIOB M CILIABOB)

1. lean v 3axaum AU CHUIJIMHBI

LlensMu TUCITUTUTHHBI SIBIISICTCS

— (opMHpOBaHUE y CTYJCHTOB OCHOBHBIX ¥ BKHEHIITUX MPECTABICHUH O
IPUPOJIE U MEXaHU3ME IMPOIIECCOB, MPOUCXOAAIIUX MPU TEPMUIECKOH 00paboTKe
METAJUIOB M CIUIABOB; Iepenada TEOPETHYECKUX OCHOB W (hyHJIaMEHTaTbHBIX
3HaHMK B OOJACTH METAJUIOBEJACHHUS W TIPAKTUKE NPUMEHEHHUS TEXHOJIOTHM
TePMUYECKON 00pabOTKHM B TPOMBIIUICHHOCTH; OO0yYe€HHE YMEHHUIO MPUMEHSTH
MOJIyYCHHBIC 3HAHWS JJIs PEIICHHUS TMPOMBIIUICHHBIX 3a/ad  MPOBEICHUS
HEOOXOMUMBIX  CTPYKTYPHBIX  W3MEHEHMH ¥ TONyYeHUs  TpeOyeMbIX
TEXHOJOTHYECKHUX XapaKTEPUCTHK IPOIIECCa; OBIAICHUE HABBIKAMU HCIOJIb30BaHUS
BBIYHACIUTEIILHON TEXHWKHU IS pacdeTra KWHETHUKHA (Ha30BBIX TIPEBpAIICHUNA U
KoJim4yecTBa oOpazyrommxcs $a3 u CTPYKTyp; pa3BUTHE OOIIEro MPEACTaBICHUS O
COBPEMEHHOM  COCTOSHUM  METAJUIOBEJCHUS  KaK  HAayKH, MpobiemMax
WHTEHCHU(DHUKAIIUN TIPOIECCOB (ha30BBIX MPEBPAIICHWA B METaUlaX M CIUIaBaxX M
MyTSIX MOBBIIMICHUS KaYeCTBA TOJy9IaeMbIX H3JICIHA;

— TOATOTOBKA CTYJCHTOB K IPOU3BOICTBCHHOM, MIPOEKTHO-
KOHCTPYKTOPCKOH M HCCIIEIOBATEILCKON JIEATEIHPHOCTH B COOTBETCTBUU C
KBJIM(PUKAIITMOHHOM XapaKTEpUCTUKOM OakaiaBpa 1Mo HarpaBJIeHHIO.

3aaun AUCIMIUIAHBIL:

— pacuIMpeHre Hay4yHOTO Kpyro3opa B 00JIaCTH TEXHOJOTHYECKHX HayK,
Ha 0a3e KOTOPBIX OYyIyIIMA CHEIHAIUCT CMOXET CaMOCTOSTEIBHO OBJIA/ICBATH
BCEM HOBBIM, C 4Ye€M €My TPHUAETCS CTOJKHYThCA B TpodeccCHoHaTHHOM
TESITETHHOCTH.

2. Mecto aucuuminHbl B cTpykrype OII

JIucuMIIMHa OTHOCUTCA K BapuaTUBHOM yacTu 1ukia b.1.2.

Ee usyuenue Gazupyercs Ha CIEIYIOMUX AUCHUIUIMHAX: «Termodusukar;
«MarepuanioBesieHue»; « MIHHOBaIlUM B METAJLTYPrUW.

Juctuminaa obecrnieurBaeT M3y4deHHE JUCIUILIMH: «MeTauryprudeckas
TeIoTeXHuKay; «OCHOBBI TeXHOJIOrHYeckux mporeccoB OM]l»; «Metonosorus
BBIOOpA MaTepHaia ¥ TEXHOJOTHH B METAJLTypTUN».

3HaHUA W MPAKTUYECKUE HABBIKM, MOJy4eHHbIE U3 Kypca «TepMuueckas
00paboTKa METaJJIOB W CIUIABOBY», WCIONB3YIOTCS MPH HM3YyUYCHUU ECTECTBEHHO-
HAay4YHBIX [JUCLUMIUIMH, a TaKXe Mpu pa3padOTKe KYpCOBBIX U BBIMTYCKHBIX
KBIM(PUKALMOHHBIX PadoT.
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3. TpeOoBaHus K pe3yJabTaTaM OCBOEHHUS JUCUUIJINHBI

B pesynbprate mzydenus aucturummabl « TepMudeckas oOpaboTka METaIoB
Y CIUTABOBY CTYACHTHI JOJIKHBI:
3HATh:

— OCHOBHBIC  CTPYKTYpPHBIC  TIPEBPAIICHUS,  MPOUCXOIAIINEC  IPH
TEPMHUYECKOW 00pabOTKE METAIIJIOB M CIIABOB; METO/ABI U TEXHUYECKHE CPEJICTBA,
UCTIOJIb3YEMbIC TPU HCCIICIOBAaHUU (Da30BBIX W CTPYKTYPHBIX IPEBpAICHHH B
YIJICPOIUCTHIX M JITUPOBAHHBIX CTaNsAX MPH HAarpeBaHUU M OXJIAXKICHUU B
IPOM3BOJICTBEHHBIX YCJIOBUS TIpU (OPMHUPOBAHUHM KOHEYHOH (OpMBI H3AETHii;
TUTIOBBIE METOJIMKM TEPMUYECKOH O0OpaOOTKM B 3aBUCHMOCTH (DUHUIITHBIX
TpeOOBaHMI K  KAueCTBEHHBIM  I[IOKa3aTelsiM  MPOAYKIMH,  IOKa3aTelu
TEMIIEPaTypPHO-BPEMEHHBIX 3aBUCUMOCTEH Tpu 00pabOTKE pa3IUYHBIX U3ACIUN B
MpoIIecCe U MPH 3aBEPIIICHUH TUIACTUYECKOH AedOopMaIlny;
yMeTh:

— TOJB30BAaThCS CTAHIAPTHBIMH METOJAaMU HW3MEPCHHs IOKa3aTeNeH
TEMITEpaTypPHO-BPEMEHHBIX 3aBUCUMOCTEH TIPU TPOBEICHUU TMPOMBIIIICHHBIX
WCIIBITAHUHM; TPOW3BOAUTH OSKCICPUMEHTAIBHBIE OMNpPEACICHUS TapaMeTpOB,
XapaKTEPU3YIOIINX 3aBEPIIICHHOCTh, KHHETUKY M albTEPHATUBHOCTD CTPYKTYPHBIX
NPEBPAIICHUNH B YIJICPOAUCTBIX M JICTHPOBAHHBIX CTaSIX TIPH  IPOBEIACHHUU
MPOIECCOB TUIACTHYECKON MedopMalliu MpH Pa3InIHBIX TeMIepaTypax, pacueThl
JOMyCTHUMBIX W3MECHEHHW XapaKTePUCTHK TIPU TIPOBEJCHHUH IPOMBIIIICHHBIX
IIPOIIECCOB; OLIEHWBATh MOJYYEHHbIE CTPYKTYPHBIE XapaKTEPUCTUKU METalia Kak
XapaKTEePUCTUKU UCCIIENYEeMOTO SIBJICHUS;, YCTAHABIMBATh METOJbI M CIOCOOBI
BIIMSIHUS Ha HAIIPaBJICHUE TIPOUCXOIAIIUX B METAIIE CTPYKTYPHBIX U3MECHECHHI;
BJIA/I€Th:

— MeToJaMu OIEHKH (a30BBIX W CTPYKTYPHBIX  XapaKTEPHUCTHK,
MOJIy9aeMbIX TPH IUIACTHYECKOW nedopMaui METAUIOB M CIDIABOB; METOJIaMU
CPaBHHUTEIILHON OIEHKH IOJIy9aeMbIX CTPYKTYPHBIX XapaKTEPUCTHK (DHU3UKO-
XUMHUYECKUX TTOKa3aTeJIed C 3TaJOHHBIMH TOKA3aTeIsIMU JJII PacCMaTpUBAEMOTO
BHJIa TUTACTHYECKOW JedopMaIiuu yriepodUCThIX U JICTUPOBAHHBIX CTaJICH;
METOJIMKAMM BJIMSIHMST Ha PETYJHPOBAHHWE HAMPaBICHUS METaUTyPTrUuYeCKUX
NPOIIECCOB C IENBI0 TONYYCHUsT TPEOYeMBbIX MPOYHOCTHBIX M CTPYKTYPHBIX
ToKa3aTelieil BBITyCKaeMON TPOTYKIIUH.
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4. O0beM IMCHUIJIMHBI M BUIbI Y4eOHO padoThl

Bup yueOHoM padoThI Bcero yacos CeMSech
O01mast Tpy10eMKOCTh 144 (4 3.e.) 144 (4 3.e.)
AyAUTOpHbBIE 3aHATHS (BCEro) 72 72
B Tom uncie
JIEKIIMH 36 36
IIpakTHUyecKue 3aHATHS HeT HET
JlaGopaTopHble 3aHATHUSA 36 36
CamocrosiTeibHas padboTa 72 72
KypcoBasi padora aa aa
KypcoBoii npoekT HET HET
Bua npoMe:RyTO4HOM aTTecTaluu JK3aMeH
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