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1. llesu u 3212494 AU CIUILIHHBI

OcBoeHune Teopun TEPMUIECKON 00pabOTKH, HCTIOIB30BaHNE KOTOPOW MTO3BOJISIET
IeJICHAMPABIEHHO MOAXOUTH K pa3pad0TKe U OCYIIECTBICHUIO TEXHOIOTUUECKUX
MPOIIECCOB MPOU3BOJICTBA U OOPAOOTKH METAINTMYECKUX MaTEPUAIOB

Kparkoe conep:xanue 1ucCUNIMHBI

Paccmotpens! (ha3oBble U CTPYKTYpHBIE MTPEBPALICHHS, TPOTEKAIOIIUE MPU HATPEBE U
oxJIaxaeHuu ctanu. [IpoaHanu3upoBaHbl U3MEHEHUS CTPYKTYPBI U CBOWCTB CTaJIEH MpH
TEPMHUYECKON, XUMUKO-TEPMUYECKON U TEPMOMEXAHUUECKON 00paboTKe.

2. Komnerenuuu ody4awumerocsi, GopmupyemMbie B pe3yJbTare 0CBOCHMSI
AUCHUANIMHBI

[Inanupyemble pe3yapTaThl OCBOCHUS [Tnanupyemsble pe3yabTaThl
OII BO (xomnieTeH1un) o0yudenust o gucuuruinHe (3Y Her)
3HATH:MIPEBPALIEHUS TPU HATPEBE M OXJIAKICHUU
[TIK-11 cnocobHOCTHIO 0OECcTIeYnBaTh MaTepHUaJIoB
TEXHOJIOTHYHOCTH M3JICITHIA U TIPOIECCOB MX 'YMETh:T0JTb30BaThCS 3HAHUSAMH B 00JIACTH
W3TOTOBIICHUS; YMEHHUEM KOHTPOJIHPOBATH TepMOOOPAOOTKH TSl TOCTUKEHUS HEOOXOTUMBIX
coOJIIOZIEHNE TEXHOJIOTMYECKON TUCIUIUINHBL IPH  |CBOMCTB
M3TOTOBICHUH U3JCIINH BrageTh:0CHOBHBIMU TEXHOJIOTUSMH
TepMOOOPaOOTKH

3HaTh:BUbI TEPMUIECKON 00PaOOTKH METAILIIOB;
BUIbI XUMHKO-TEPMUYECKOTO YIIPOYHEHUS H3/IEITHIA;
PUHIHIE GOPMUPOBAHHS CTPYKTYPHI CTaJeH B
npolecce TePMUIECKO 00padOTKU; TPUHITHIIBI
dbopmupoBanus 1uhPpy3HOHHBIX CIIOEB TIPU
pa3IMYHBIX BUIAX XUMHKO-TEPMUYECKON 00paboTKH
Ha MeTajuiaX, CTPYKTYpY U CBOICTBa CIIOEB

OIIK-1 ymeHueM ucIoyib30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIUIUINH B
MpoQeCCUOHATBLHON IeATeIbHOCTH, TPUMEHSTh

MCTOAbI MATEMATHYCCKOI'O aHAJIM3a U

YMETh:OLICHUBATh CTPYKTYpPY M CBOWCTBA CTAJIEH
MOJIEJIUPOBAHMS, TEOPETUIECKOTO U

nocje TepMUIecKoil 00paboTku

OKCIICPUMCHTAJIbHOI'O UCCIICAOBAHUA ”
Brnagets:MMeet MPAKTUYCCKHUU OIIBIT: BBI60pa BUda

TEPMUYECKON 00pabOTKH U CrIocoba XUMHKO-
TEPMHUUYECKOTO YIPOUHEHUS MPHU 3aJaHHBIX
YCIIOBHSX SKCIUTyaTaIllH JeTalei

3. Mecro aucuunianHbl B ctpykrype OII BO

HepequL nmpeACCTBYIOMNUX NUCIUITIINH, HepequL nocjacayromux IuCHuIlInH,
BHJIOB pabOT yueOHOTO MIaHa BHJIOB paboT

HpOI/ISBO}ICTBeHHaSI IMpaKTHUKaA, MPCAAUITIIOMHAA

b.1.18 MarepuanoBeienue npaxTaKa (8 cemectp)

TpeOGoBaHMs K «BXOAHBIMY 3HAHUSIM, YMEHUSM, HABbIKaM CTY/IEHTA, HEOOXOIUMBIM
IIPU OCBOCHUHM JIAHHOM JIUCIIUIUIMHBI M IPUOOPETEHHBIM B PE3yJIbTaTe OCBOCHUS
MPEAMICCTBYONTUX JUCITUTIIIAH:

Her

4. O0bém 1 BUABI YUeOHOH PadOTHI



OO6mas TpyaA0eMKOCTh TUCIMUILUIMHBI cocTaBiseT 3 3.e., 108 .

Pacripenenenue mo cemectpam
N Bcero B Jacax
Bux yucbnoit padots! 4acoB Howmep cemectpa
6
OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 108 108
AyoumopHvie 3auamusi: 48 48
Jlexuuu (JI) 16 16
[IpakTudeckue 3aHATUS, CEMHUHAPHI U (FITN) IPYTHE BHIIBI 0 0
aynuTopHbIX 3aHsaTui (I13)
Jlabopatopusie pabotsl (JIP) 32 32
Camocmosmenvras paboma (CPC) 60 60
[lonroToBka K sK3aMeHY 20 20
BrimonHeHue 1 3amuTa OTYETOB 10 J1a00paTOPHBIM
paboTtam. 40 40
Bu uToroBoro KOHTpois (3auet, Aud.3a4eT, SK3aMeH ) - JK3aMEH

5. Coneprkanue TUCHMILIIMHBI

O0ObeM ayTUTOPHBIX 3aHATUH 110 BHIAM
pa;;(_;na HaumeHnoBaHnue pa3aenoB IUCHUIUIMHbI B yacax
Bcero JI I13 JIP
1  [lerupyroire 3I€MEHTHI B CTAJIN 4 2 0 2
2 |[IpeBpaiieHus B cTaJli IpU HarpeBe 6 2 0 4
3 [[IpeBpaiiieHus B CTAJIU MIPU OXJIAKICHUN 8 2 0 6
4 [IpeBparieHus, IpPOTEKAIOIIKE IIPU HAIPEBE 3aKAJICHHON 6 ’ 0 4
cTau (OTITyCK)
5 |OTxur cranu neporo poaa. OTKUT BTOPOTO poa. 6 2 0 4
6 |3axaska cramm 8 2 0 6
7  |[Xumuko-Tepmuueckas oopadorka, TMO 2 2 0 0
3 OCcOOEHHOCTH TepMUUECKOH 00pabOTKHU IIBETHBIX 2 ) 0 5
CIUIaBOB
5.1. Jlekuuu
Ne Ne Koa-
nexuumlpasziena HaumeHoBaHMe MM KpaTKO€ COAEPKAHUE JIEKIIMOHHOTO 3aHATUS BO
4acoB
1 1 KpuTnueckue TOUKH CTaju, BIUSHUE JIETUPYIOMINUX 3JIEMEHTOB Ha UX MOJIO0XKEHHUE. )
B3aumozeiicTBre JerupyomuX IEMEHTOB C YIIEPOIOM
[IpeBpareHus npu HarpeBe B CyOKpuTHdeckoM uHTepBaje. OCHOBHBIE CTAAUH
2 2 |oOpa3oBanus ayctenurta. Poct 3epHa aycrenura. @akTopsl, ONpeestonue 2
pa3Mmep 3epHa aycTeHura. [leperpes, mepesxor.
Jlnddy3noHHOE, TPOMEKYTOUHOE, MAPTEHCUTHOE MPEBPALLEUS
3 3 |[MEPEOXIIAN/IEHHOTO ayCTEHUTA HX 3aKOHOMEPHOCTH, CTPYKTYPHI. N3orepmuueckue )
1 TEPMOKMHETHUYECKHE TUarpaMMBbl pacrajia Nepeoxyak IeHHOTO
aycTeHUTa. BEpXHss KpUTHUECKAsi CKOPOCTD 3aKAJIKH.
4 4 OCHOBHBIE IPEBPALICHUS , IPOTEKAIOIINE ITPH OTIIYCKE YIIIEPOAUCTHIX )
3aKaJICHHBIX cTasiel. MI3MeHeHus: MexaHH4eCcKuX CBOMCTB Mpu oTiycke. OCHOBHBIE




BUIBI OTIyCKa. OTIYCKHAs! XPYIKOCTb.
1 Py3nOoHHBIN, peKPUCTAIUIN3ALUOHHBIA U OTKUT ISl CHATHSL BHYTPEHHUX
5 5 |HampspxeHui. OTKUT BTOPOTO pOAA: MOJIHBIN, HEMTOIHBINA, HOPMaJIU3allMOHHBIN, 2
chepouTu3UpyOIIUH.
6 6 3aKanMBaeMOCTb U POKAJIMBAEMOCTh CTalN. BHyTpeHHME 3aKaiouHble )
HanpspkeHus. Oxnaxaatonye cpenbl. CrnocoOsl 3akanku. [loBepxHOCTHAs 3aKalika.
7 7  [Xumuko-tepmuyeckas oopadorka. TMO 2
8 8  |OcobeHHOCTH TepMUYECKOI 00pabOTKH IBETHBIX METAIIIIOB 2
5.2. llpakTyeckue 3aHATHS, CEMHUHAPDbI
He npenycmorpeHnsl
5.3. JIabopaTropHbie padoThI
Ne Ne y Koa-
sansTus pasiena HaumeHoBaHMe WK KpaTKOE COJEpIKaHUE J1Ta00OPaTOPHOI paObOTHI BO
4acoB
1 1  |BausiHuE JErupyronmx 3J€MEHTOB Ha KPUTHYECKUE TOYKH CTan 2
)3 ) Bnustare Temriepatypsl ¥ JUIMTEIEHOCTH TIPOIlecca HarpeBa Ha pa3Mmep 3epHa 4
’ ayCTEHHTA
456 3 BiusiHMe CKOPOCTH OXJIaXI€HUS Ha CTPYKTYPY U TBEPAOCTh YIIIEPOAUCTOM 6
CTaJn
7,8 4 |OTtnyck cranu 4
9,10 5  |McnpaBneHue CTPYKTYpbI IEPErPETON CTaIH 4
11,12,13] 6 [3akanuBaeMOCTb U IPOKAIUBAEMOCTh CTaIN 6
14,15,16) 8 |Tepmuueckas oOpabOTKa alFOMUHUEBBIX CILIABOB 6

5.4. CamocrosiTesibHasi padoTa CTyIeHTAa

Brimonaenue CPC

Bun paboThl 1 conepkanue 3aaaHus

Crincok nureparypsl (¢ yKkazaHUEM
pa3enos, [IaB, CTPAHULL)

Kon-Bo yacos

[ToaroroBka K sK3aMeHY

Crniucok auTeparypsl IpUBENIEH B paszaene §
PITJ

20

OdopMmIieHre 1 3alUTa OTYETOB TIO
mabopaToOpHBIM paboTam

Crnucok auTeparypsl IPUBENEH B pa3zaeie §
PIT/

40

6. UnHOBanMOHHBIE 00pa30BaTe/IbHbIC TEXHOJIOT UM, HCI0JIb3yeMble B y4eOHOM

npoiecce
Bun pabotsr Koi-Bo ay.
NunoBamuonusie GOpMbI YYEOHBIX 3aHITHI Kparkoe onucanue
t popmeLy (J1, 113, JIP) P 4acos
M cnonp30Banye METOIOB, OCHOBAaHHBIX Ha JlaGoparopHbie Hcnonap3oBannre HOBOTO 12
n3ydeHuu npakTuku (cfpt studies) 3aHATHS 000pyIOBaHUSA

CoOcTBeHHBIE HHHOBAaIlMOHHBIC CIOCO0bI U ME€TO0/bl, HCITOJIB3YEMbBIC B

00pa3oBaTeJIbHOM Tpolecce

He mpenycmoTtpenbt




Hcnonp3oBanue PE3YJIIbTATOB HAYYHBIX I/ICCJ'IGILOBaHI/II‘/’I, IMPOBOAUMBIX YHUBCPCHUTCTOM, B
paMKax I[&HHOﬁ JUCHHUIIIIMHBI. HCT

7. ®ona oueHo4HbIX cpeacTs (POC) nist npoBeeHNs TEKYIIEro KOHTPOJIA
yCIIeBAEMOCTH, IPOMEKYTOYHOM ATTECTALMH 110 UTOraM OCBOCHUS AMCUHMILIMHBI

7.1. IlacnopTt ¢oHIa OLIEHOYHBIX CPEACTB

Bup xonTposns

HaumenoBanue NoNe
Kontponupyemas komnerenuus 3Y Hol (BKiTFOUAs .
pa3aeaoB IUCLUILIAHBI . 3a1aHUI
TEKYIIUI)
OIIK-1 ymeHueM uCIoyib30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHbIX JUCLMIUINH B
[IpeBparmenus B cranu| mpodeCCHOHAIBHON AEATEIbHOCTH, MPUMEHSITh MMUCbMEHHBIN 1
MIPU OXJIAKJIECHUU METO/Ibl MaTEMATUYECKOI0 aHaIn3a 1 onpoc
MOJIETTUPOBAHMS, TEOPETHIECCKOTO U
SKCIIEPUMEHTAJIBHOTO UCCIIE0BAHMS
OIIK-1 ymeHueM ucrosib30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JTUCIMIUINH B
po(eCcCUOHATBHON 1eATEIbHOCTH, TPUMEHSATh
Bce paznenbr pod > 1P Pedepar 2
METOJIbl MATEMAaTUYECKOTO aHaIN3a U
MOJIETTUPOBAHMS, TEOPETUUECKOTO U
SKCIIEPUMEHTAJIBHOTO UCCIIEIOBAHUS
OIIK-1 ymeHueM ucIoyib30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHbIX JUCLMIUIMH B 3amura
[IpeBpamenus B cranu| npodecCUOHaTBHON ACSITENbHOCTH, TPUMCHSTh 1abopaTOPHBIX 3
IIPU OXJIAKIECHUU METO/Ibl MaTEMATUYECKOTO aHaIN3a U pabot 1o 3
MOJIETTUPOBAHMUS], TEOPETUUECKOTO U pazzneny
SKCIIEPUMEHTAIBHOTO UCCIIEI0BAHUS
[IK-11 cmoco6HOCTBIO 0OECTIeunBaTh
[IpeBparnienus, . 3amura
TEXHOJIOTUYHOCTh U3JIEIHUI U MPOLIECCOB UX .
MPOTEKAIOLIUE TPU nabopaTopHoOi
. W3TrOTOBJICHUS; YMEHUEM KOHTPOJIMPOBATh 4
HarpeBe 3aKaJICHHOU . pabotsl 1o 4
COOJTIOZICHHE TEXHOJIOTHYECKON TUCITUTUINHBI IPU
cTanu (OTIYyCK) . pazzneny
W3TOTOBJIEHUU U3EIIHN
[IK-11 cmoco6HOCTBIO 0OECTICUnBaTh
TEXHOJIOTUYHOCTh U3JEIHUI U MPOLECCOB UX KOJIJIOKBUYM 10
Bce pasneinsr U3TOTOBJICHUS; YMEHUEM KOHTPOJIMPOBATH TEPMUYECKOMN 5
COOJTIOZICHHE TEXHOJIOTHYECKON TUCITUTUINHBI IPU o00OpaboTke
W3TOTOBJICHUHN W3ASIINH
OIIK-1 ymeHnueM ucIoyib30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHbIX JIUCLMIUIMH B
N Komnoksuym 1o
poheCcCHOHANBHON IeATeTbHOCTH, IPUMCHSTh .
Bce pasneinst TEPMHUYECKON 5
METO/Ibl MaTEMATUYECKOI0 aHaIn3a U
00paboTke
MOJIETTUPOBAHMS, TEOPETUUECKOTO U
SKCIIEPUMEHTAJIBHOTO UCCIIEI0BAHUS
[IK-11 cmoco6HOCTBIO 00ECTIeUnBaTh
TEXHOJIOTUYHOCTh U3JICIUI U MPOIIECCOB UX
Bce pasznensr W3TrOTOBJIEHUS; YMEHUEM KOHTPOJIMPOBATh DK3aMeH 6
COOJTFOZICHHE TEXHOJIOTHYECKOUN TUCITUTUINHBI IPU
M3TrOTOBJICHUU U3IEIIHM
OIIK-1 ymeHueM uCroyib30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHbIX JUCLMIUIUH B
Bce pasznenbr 3K3aMEH 6

npodeccuoHanbHOM 1eATeIbHOCTU, IPUMEHATh
METO]Ibl MaTEMATUYECKOT0 aHaJIN3a 1




MOACIUPOBAaHHUA, TCOPCTUICCKOTO U
OKCIICPUMCHTAJIBHOT'O UCCIICAOBAHUA

7.2. Buabl KOHTPOJIs, IPOLEAYPHI POBEACHUN, KPUTEPUU OLICHUBAHU S

Bun xonTposs

[Ipouenypsl mpoBeICHNS U OLIEHUBAHUS

Kpurepun onenuBanus

CryneHT aiis Tpex NpeAJIOKEHHBIX CTaJIeH TOJKEH
IIPUBECTH CXEMBI IarpaMM U30TEPMHUUECKOTO pacrajia
ayCTEHHUTA U UCIOJIb3Ys JaHHBIE TUArPAMMBI MTOTYYUTh

3a4TeHO: PEUTHUHT
00ydaromerocs 3a
MEpONpUATHE OOJIBIIE WIH

MUCHhMEHHBIN 3a/laHHBIe CTPYKTYPHI (LIECT BUAOB CTPYKTYp AJIs ABHO 60%
o 0
orpoc KaXJI0M cTanu). 3ajaHle OLIEHUBAETCS CJIEIYIONUM P .
. . He 3auTeHo: pedTHHr
oOpa3oM: 3a KaKIblii TPaBUIIbHBII OTBET
00ydaromerocs 3a
npucBanBaercs 1 6amn. 6amn. Bec meponpusrtus 1, o
9 MeponpusTiue Menee 60%
MaKCUMaNbHbIN Oamt 18
[IpenonaBarens nposepsieT pedepaT U 3aCYUTHIBAET €T0
WM HarpaisieT Ha 1opaboTky. Hanucanue pedepara
SBJISIETCS YCIIOBHEM JIOIycKa K sk3ameny.lIpu
OLIEHUBAHUU PE3YJIbTaTOB MEPOTIPHUITHS UCTIONIB3YETCS
0aJTbHO-PEUTUHIOBAsl CUCTEMA OILICHUBAHUS
pe3yJIbTaToOB yueOHOH NesTeNTbHOCTH 00yUaloMXcs  (3auTeHO: peHTHHT
(yTBepkaeHa mpukazom pektopa ot 24.05.2019r.  |oOy4arorerocs 3a
Nel79). Pedepar oneHnBaeTcs cienyromum oopazom: 4MeporpusTue 0obIie Win
Pedepar Oaia - 3a IyOOKo packpeITyto Temy. Mcnonb3oBano [paBHO 60%
JIOCTAaTOYHOE KOJIUYECTBO JIMTEPATYpPHI 110 He 3auTeHo: pedTHHr
MIpeIOKEHHON TeMe. 3 Oasuta - TeMa pedeparsl 00ydaromierocs 3a
pacKpbITa, HO UCTIOIB30BAHO HEIOCTATOUYHOE Meponpustue meree 60%
KOJIMYECTBO JINTEPATyPHBIX UCTOUHUKOB. 2 Oasa -
Tema pedepara packpsita GpparMeHTapHoO,
noBepxHOCTHO. () 6amioB - pedepar He peACTaBICH
JUIs IpoBepkU. Bec Meponpusitus 1, MakcUMabHBIN
Oann 4
3a4TEHO: PEUTHHT
3amuTa JIabopaTopHBIX PabOT OCYIIECTBISETCS
oOyuarorierocs 3a
uHANBUAYaNnbHO. OlIeHUBaeTCs MPABUIIBHOCTh BHIBO/IOB
3amura . MEpOIPUATHE OOJIBIIIE UITH
Y OTBETHI HAa BONPOCHI (TpH Borpoca). O0muii 6amn o
1a00paTOPHBIX paBHO 60%
AGOT 10 3 IIPU OIICHKE CKJIAJBIBACTCS U3 CIEIYIOIINX
p NoKasaresiei - BIBOJbI JIOTUYHBI U 0O0CHOBAHHI - | .
pasneiny . He 3auTteHo: peiTuHr
0asu1 - mpaBUIBHBIN OTBET HA OJMH BoOmpoc -1 Ga.
. 00ydaromerocs 3a
Bec meponpusitus 1, makcumainbHbIi Oast 4 o
Meponpustie Menee 60%
3amura 1a0opaTopHBIX paboT OCYIIECTBISIETCS
T— WHAUBUAYyanbHO. OTIEHUBAETCS MPABIIILHOCTD BBIBOJIOB|3auTeHO: PelTHHT
nabopatonioi | 1 OTBETHI Ha BOMIPOCHI (Tpu Bompoca). OOmmii 6am1  [oOyyarorerocst 0oJbIle UIu
parop IIPU OIIEHKE CKJIAJBIBAETCS U3 CIEAYIOLINX paBHO 60%
paboTsI 1o 4 o .
paseny HOKa3aresiel - BIBOJIbI JJOTMYHBI M 000CHOBaHbI - 1 |He 3auteno: PelTunr

0aJu1 - NpaBUJIBHBIM OTBET HA OJMH BoIpoc -1 Ga.
Bec meponpustus 1, MakcuMasnbHbIi Oan 4

oOyuaromerocst menee 60%

KOJUIOKBUYM I10

KomnnokBuyM npoBoauTcst Ha 1a60paTOpHBIX paboTax
MIOCJIE N3YYEHHUSI COOTBETCTBYIOLIETO Kypca.
KonnokBuym coaep:xut no 8 Borpocos. [Ipu onenke

3auTreHo: PedTHHT
oOyuarorerocs: 6oyee win

TEPMHUYECKOU - paBHO 60%
UCTIONIB3YETCS CIIEAYIONIAst MIKaa: 3a KasKIbIi .

o0OpaboTke . He 3aureno: Peiitunr

NpaBUJILHBIN oTBeT 1 6amn. Bec meponpusitus 1, N

. oOyugaromierocst Mmeaee 60%
MaKCHUMaJIbHBIN Oas 8.

OO0s13aTenTbHBIM JIOITYCKOM K dK3aMeHy siBisieTcs  |OTnuaHo: Bennunna

DKk3ameH MIPOXOXJACHHUE CTYIEHTOM BCEX TEKYIIMX MEPONPUITUH. [peiTHUHTa 00y4aromerocs mno

DK3aMEH NMPOBOJUTCS B MMCHbMEHHOM BHJIE; B OMIIeTE 5

mucuummrae 85...100 %




BOTIPOCOB, BpeMs 1,5 4. mociie mpoBEpPKU OTBETOB
MPeroiaBaTeNlb MOKET 3a1aTh YTOUHSIONINE BOTIPOCHI.
[Tpu onleHUBaHUH PE3YTBTATOB MEPOTIPUATHS
UCIIOJIb3yeTCs OaIbHO-PEUTUHIOBAsI CUCTEMA
OIICHUBAHUS PE3YTHTATOB yUEOHOU JESTEIEHOCTH
oOydarormuxcs (yTBepKJeHa MMPUKA30M PEKTOpa OT
24.05.2019r. Ne179) . Pe3ynbrarsl OLlEeHUBAIOTCS
crnenyomuM odpa3zom: Borpoc oneHuBaeTcst
MaKCHUMAaJbHO B 5 0aiutoB. MakcuMaabHOE KOTUYECTBO
0aJIJIOB, KOTOPOE CTYACHT MOKET HaOpaTh Ha dK3aMEHE,
coctapiset 25 6amnos . [Ikana olleHuBaHus OTBETA : 5
0aJTOB - BOMPOC PACKPHIT MOJTHOCTHIO, OMIUOOK B
oTBeTe HeT; 4 6alia - HeMOIHBIN OTBET, BOIPOC
packphIT He MeHee, ueM Ha 80%, omrOOoK B OTBETE HET;
3 Gamta - BOIIPOC pacKpbIT HE MeHee, ueM Ha 80%,
nomymieHsl 1-2 HerpyObie ommoku; 2 6asmia -
HETIOJTHBIN OTBET, BOMIPOC PACKPHIT HE MEHEE, YeM Ha
60% 6e3 rpyOBIX OUIMOOK, WIIM BOIPOC PACKPHIT
MPaKTUYECKHU TOJTHOCTBIO, HO COJAEPKUT 1-2 rpyObie
omuOKy; 1 0aJI - OTBET HE SABJIAETCS JIOTHUECKHU
000CHOBAHHBIM M 3aKOHYCHHBIM, COICPIKHT
OTPBIBOUYHBIE CBeJICHUS, HE MeHee 20% OT MOITHOTO
otBeTa; 0 0aUIOB - OTBET HAa BOIPOC OTCYTCTBYET MU
MeHee 20% BEpHBIX CBEJICHMI.

Xopomo: BennunHa pedTuHra

00ydJaroIerocs mo
nmucinmuae 75...84 %

'YIOBJIETBOPUTEIBHO:
Benuuuna peiiTunra
00yJaroIerocs mo
mucipmmae 60...74 %

HeynoBneTBOpUTENbHO:
BennunHa pedTuHra
00ydJaromerocs mo
nucuuruae 0...59 %

7.3. TunoBble KOHTPOJIbHBIE 321AHUS

Bun xkonTpOIS

TwumoBble KOHTPOJIBHBIC 3aJIaHUA

MMHUCHbMEHHBIN OIPOC

3ananue 1
TunuyHbIN TpUMeEp 3a4aHus
Pacmmdpoars Mapku craneit 40X13; X120; V13.

arpamMmbl OJMY4uTh CTPYKTYyphl: O+I1; M+AocT;
®+b; b+tM+ Aocrt

HpI/IBeCTI/I CXEMbI JUuarpamMmm
M30TEPMHUYECKOTO pacriajia mepeoxyIakaeHHOTo aycTeHuTa. Mcnombays «Cy
O+M+ Aocr; HII+M+ Aocr ;

Pedepar

Samanue 2

[IpumepHbie TeMbl pedeparos.

1. Tepmomexanudeckas oopadorka (TMO) cranu.
CTaJIu.

4. CriaBbl HA OCHOBE M€ U UX 00paboTKa.

6. CriocoObI YCKOPEHHOTO HarpeBa MeTajuia.
7. 3akanounsle cpepl. X cBoiicTBa M BBIOOD.

2. XUMHKO-TepMuUeckast 00paboTKa U Ipyrue BUIbI TOBEPXHOCTHOTO YIIPOYHEHUS
3. Tepmudeckast 00pabOTKa aTFOMUHUEBBIX CIIABOB.

5. Tepmuueckast 00pabOTKa CIUTABOB HA OCHOBE THUTAHA.

3amura

JabopaToOpHBIX padboT

1o 3 pazueny

3aganue 3
[IpuMepHBIE BOIIPOOCHI

TEMIIEPATYPBI COJIUIYC CIUIaBa?
OTCYTCTBYIOT?
aycTteHnTa? B Kaknx KOOpAMHATaX OHA CTPOUTCS?

5. B 4yem 3akirouaeTcss HopMaau3amus CTaIn?

1. MoeT 1 Temneparypa HarpeBa pu TepMooOpabOTKe OBbITh BBILIE

2. Bo3amoxkHa 111 3aKajka cIijiaBa, B KOTOpoM (ha3oBble pEeBpaICHHs

3. Yrto Takoe 1uarpaMMa M30TEPMHUYECKOTO paciaia MepeoxaxIeHHOro
4. Kakyro oneparuio TepMoo0pabOTKH Ha3bIBAIOT 3aKaJIKON?

6. Kakyto onepaiuio TepM000pabOTKH HAa3bIBAIOT MOJHBIM OTKUTOM?




7. YTO TaKoe Mmepiaut, COpoUT, TPOOCTHUT?

8. Urto obmiero u B uem paziuuue ctpykryp 11, C, T?

9. Yto Takoe MapTEeHCUT?

10. OT 4ero 3aBUCHUT TBEPJIOCTh MAPTEHCUTA?

11. Kak BbIOpaTh TeMmepaTypy HarpeBa roj 3akajky Jjsi JOIBTEKTOUIHOIL CTaIn?
12. Yto Ttakoe neperpen?

13. B ueM NpUHUMIIHAIBHOE Pa3INyure B PEKUMAaX MOJIHOTO OT)KUTa U 3aKaJIKU?
14. Kakyro ¢hopMy UMEIOT KapOWHBIE YACTUIIBI B COPOUTE U TPOOCTHUTE,
[10JIy4YEHHBIE [TPU pacrajie ayCTeHUTa?

3amura
nabopaTtopHOH
paboThI IO 4 pazaeny

Baganue 4

[IpuMepHBIE BOIIPOCHI

1. Kakyto onepariuio TepMooOpabOoTKH Ha3bIBatOT OTITyckoM? C Kakoi 1eJIbIo
[TPOBOJUTCS OTITYCK?

2. IIpu xakux temneparypax nposoaurca HTO nns yrmeponucTsix cranei?

3. Kakyto cTpykTypy 1 cBoMcTBa nMeet craip nocine HTO?

4. B kakux ciay4asx UCIOJb3YIOT HU3KUN OTITyCK?

5. Ilpu xakux temrneparypax npousBoasaT CTO it yrmepoaucTsIX cTanei?

6. Kakyto cTpykTypy u cBoiicTBa nmeet craib nnocie CTO?

7. Ilpn xakux temneparypax npons3Bogat BTO st yrmepoaucTsix cranen?

8. Kakyto cTpykTypy U cBoiicTBa nmeeT craiyb nocie BTO?

9. Kak u3meHsieTcst poyHOCTh 3aKaJI€HHOM CTalu MpY NOBBIIIEHUH TEMIIEPATYPHI
OTITyCKa?

10. Kak BIuseT JIESTMPOBaHUE CTAJIM HA MPOLECCHI, IPOTEKAOIINE B CTAJIN ITPU
oTmycke?

11. Kakoe npakTuyeckoe 3Ha4Y€HHE UMEET CIIOCOOHOCTD JIETUPOBAHUS CABUTaTh
pa3BUTHE MPOLIECCOB OTIYCKa B CTOPOHY 0oJiee BHICOKUX TeMmIeparyp?

12. Yto Takoe ynydinieHue?

13. KakoBa ¢opma kapouausix gactun B Corn. u Torm.?

14. Yem omnnuaerca ®KC, nonydennas npu ormycke, ot ®KC, nomydeHHon npu
pacnazie ayCTeHUTa?

KOJUIOKBUYM 1O (3anaHue 5
TEPMHUIECKOU Bonpochl KOJIJIOKBIyMa MPHUBEICH T IPHIIOKESHUN
00paboTke TectTOPII/I.pdf
3amanue 6
[IpuMepHbIe BOMPOCH K IK3aMEeHY
1. Kimtaccudukarnus BUZ0B TePMHUUECKOW 00paOOTKH METAJIOB M CIUIABOB.
2. 3aKOHOMEPHOCTH POCTa ayCTEHUTHOTO 3epHa MpH Harpese crajei. GakTopsl,
BIIHMSIONIUE HA CKIIOHHOCTh CTaJIM K POCTY 3€pHa ayCTCHHUTA.
3. OCHOBHBIE MPOLIECCHI, TPOTEKAIOIINE NIPU HArpeBe CTallel ¢ MapTEHCUTHOU
CTPYKTYpPO# (OTIYCK CTajei).
4. Micionb3yst [uarpaMMy M30TEPMHYECKOTO paciiaja MepeoxaaxaeHHOro
ayCTEHUTA, IPOAHAITU3UPOBATh, KAKUE CTPYKTYPHI BOSHUKAIOT B 9BTCKTOUIHOM
CTaJIM TIPU OXJIAKACHUH C PA3IMYHBIMH CKOPOCTAMH. JlaTh onpeneneHue
KPUTHYECKON CKOPOCTH 3aKaJIKH.
OK3ameH 5. Iuddy3uoHHBIN OTXKUT CTAIH.

6. OTXKUT 1J1s1 CHATHS BHYTPEHHUX HAIPSKEHU.

7. I1oJHBIN OTKUT TO3BTEKTOUIHBIX CTAJIEH.

8. Cheponn3upyronuii OT)KHAT 3a9BTEKTONTHBIX CTaJeH.

9. Hopmanusarus cranei.

10. YcnoBus HarpeBa M OXJIaXKAEHUS CTaJed IPU 3aKallKe.

11. Obmias xapakTepUCTHKA OXJIAKIAIOIINX CPeJl, TPUMEHSIEMBIX MPHU 3aKaIKE
cTajen.

12. TIpokanuBaeMOCThb CTajei u (hakTOPHI €€ ONpeeIIIIomue. MeToIbI OTICHKH
[POKATUBAEMOCTH.

13. BHyTpeHHuE HaNpsKeHNs, BOSHUKAIOLIUE NP 3aKaJIKe CTaJIeH.

14. CriocoObI 3aKajJKy CTallel, CHUKAIONINE BHYTPEHHUE HANPSDKCHHUS.




15. [loBepXHOCTHAsI 3aKaJIKa CTAJIBHBIX U3/CIIUH C UCIIOIb30BAaHUEM
VHIyKIIHOHHOTO HAarpesa.

16. MI3mMeHeHre MEXaHUUECKUX CBOMCTB 3aKaJeHHbIX YIIIEPOAUCTHIX CTaIeH pU
ormycke. OCHOBHBIE BH/IbI OTITYCKa 3aKaJC€HHBIX CTaJeH.

17. O6mas xapakTeprcTUKa MPOLECCOB, MPOTEKAIONIIUX PU XUMHUKO-TEPMHUYECKON
o0OpaboTke.

18. Lemenranus craneil. Tepmuyeckas 00paboTKa IEMEHTOBAHHBIX U3EIINH.
19. AzotupoBaHnue cranieil.

20. Llesnn nerupoBaHusl KOHCTPYKIIMOHHBIX CTAJIEH.

21. Tepmuueckas 00pabOTKa CIUIABOB ¢ OTPAHUYEHHON pacTBOPUMOCTHIO
KOMIIOHEHTOB B TBEPJIOM COCTOSIHUH.

22. OCHOBHBIE MPOLECCHI, MPOTEKAIOLINE MPU PACIIAJI€ MEPECHIIIEHHBIX TBEPABIX
PacTBOPOB (Ha MPUMEPE AITIOMUHUEBBIX CILJIABOB).

23. 3MeHeHnss MeXaHU4YeCKUX CBOMCTB IIPH CTapeHHUH (Ha IpuMepe
AJIFOMHHMEBBIX CIIJIABOB).

24. IIpeBpaleHue B CTajau MPU HarpeBe.

25. [IpeBparienue B cTaau Opu OXJIAXKICHUH.

26. OcOOEHHOCTH TEPMUUYECKON 00paOOTKH IIBETHBIX CILJIABOB.

8. YueOHO-MeTOAMUYECKOE M MH(OPMAIIMOHHOE O0ecredeHue TUCHUIIIMHBI

IHeuaTHas y4yeOHO-MeTOAUYECKAS] JOKYMEHTALUS
@) OCHOBHAA TUMepamypa:

1. CwmupnoB, M. A. OcHOBBI TepMHUECKOH 00pabOTKH cTanmu Y4eo.
nocobue Poc. akaa. Hayk, Ypan. otn-uue, UH-T pusuku metamnos, FOx.-Ypai. roc.
yH-T; M. A. CmupHoB, B. M. Cuactnusues, JI. I. Kypagnes ; FOYpI'Y. -
ExkarepunOypr: ¥pO PAH, 1999. - 494,[1] c.

2.  Marepuanoseaenue Yue6. ais Bry3oB b. H. Apzamacos, U. U.
Cunopum, I. ®@. Koconanos I. @. u np.; [lox o6m1. pen. b. H. Ap3amacosa. - 2-¢
u3J., ucup. u aom. - M.: Mammnoctpoenue, 1986. - 383 c. ui.

3. Ho6parumon, X. M. OCHOBBI TEXHOJOTHYECKHUX MPOIECCOB
TepMuyeckor 00padotku ctanu [Tekcr] yued. mocodue X. M. M6parumos, B. 1.
®wunaros, B. JI. Unpuyes ; FOx.-Ypai. roc. yu-1, Kad. ®uz. metamnoseaenue u
dusuka TBepaoro tena ; FOYpl'Y. - Uensbunck: M3narensckuii Lieatp OVpI'Y,
2009. - 67, [1] c. ui1. 3IEKTPOH. BEpCUs

4. Jlaxtun, FO. M. MertannoBenenue u TepMudeckas 00padoTka METaIOB
VYueOHuk A By30B. - 3-€ u3fl., nepepad. u gom. - M.: Meramutyprus, 1983

0) OononHumenvHas 1umepamypa:

1. Kapesa, H. T. Tepmuueckas 00paboTka cTasieil u crjaaBoB YueO.
nocoOue Jyuist By30B 1o Hanpasienuto "Meramnyprus" H. T. Kapesa, U. B. Jlanuna,
C. . Unbun; FOx.-Ypan. roc. yu-T, Kad. ®u3. merannoegaenue u pusnxa
TBepaoro Tena; FOVYpl'Y. - 2-e uzn., ucnp. u gomn. - Yensbunck: M3narenscTBo
IOVYpI'Y, 2006. - 97, [1] c. un. 3neKTpoH. Bepcus

2. Kapena, H. T. Tepmuueckas 00paboTka craneii u cruiaBoB Yueo.
nocobue FOx.-Ypain. roc. yH-1, Kad. ®u3. metamioBenenue u pusnka TBEPIOTO
tena; H. T. Kapesa, U. B. Jlanuna, C. . Unsun; FOYpI'Y. - UensaOunck:
NzparensctBo FOYpI'Y, 1999. - 97,[1] c. un.

3. Kapesa, H. T. [IBeTHsie MeTasuibl U ciaBbl [ TekcT] yue6. mocooue H.
T. Kapesa ; FOx.-Ypai. roc. yu-T, Kad. ®u3. metamioBenenue u Gpu3nuka TBEp0Oro
tena ; OYpI'Y. - Uenabunck: U3narensctBo FOYpI'Y, 2008. - 111, [1] c. u.



8) omeyecmeenHvle U 3apyOedtCHbLE HCYPHANBL NO OUCYUNTUHE, UMerowuecs 8 bubauomexe:
1. MeTannoBezeHue 1 TepMudeckas 00padoTka
2. ®u3nKa METaUIOB U METAJUIOBE/ICHNE

l.
2.

2) Memoouueckue yka3anus Oas CImyO0eHmos no 0C80EHUI0 OUCYUNTUHDL:

1. Kapesa, H. T. Tepmo0oOpaboTKa IBETHBIX METANIOB U YYTYHOB TeKCT
yue0. nocobue Kk j1ad. paboram 1o HanpasieHuaM "Metamtypruda" u
"Marepuanosenenue" H. T. Kapesa ; FOx.-Ypai. roc. yu-T, Kad. Ous.
MeTaioBefieHre U pusuka TBepaoro tena ; FOYpl'Y. - Uensounck: U3znarenbckuit
Lentp FOVYpI'Y, 2014. - 60, [1] c. ni. 35eKTpoH. Bepcus 2.

Kapesa, H. T. Tepmuueckast o0paboTka ctajeil u criaBoB Yueo.
nocob6ue A1 By30B 1o HanpasieHuto "Meramnyprus" H. T. Kapesa, U. B. Jlanuna,
C. U. Unbun; FOx.-Ypai. roc. yu-1, Kad. ®uz. metamnoseaenue u Gpusnka
TtBepaoro Tena; FOVYpI'Y. - 2-e uzn., ucnp. u gomn. - Yensbunck: M3narenscTBo

1.

2.

IOVYpl'Y,

U3 HUX: yuebHO-Memooudeckoe obecneuerue camocmoamenbHou pabomol cmyoeHma:

1. Kapesa, H. T. Tepmo0o0OpaboTKa IBETHBIX METANIOB U YYTYHOB TeKCT
yue0. nocobue k 1ad. paboram 1o HanpasieHuaM "Metamrypruda" u
"Marepuanosenenue" H. T. Kapesa ; FOx.-Ypain. roc. yu-T, Kad. Ous.
MeTaioBefieHre U pusuka TBepaoro tena ; FOYpl'Y. - Uensounck: Uznarenbckuit
Lentp FOVYpI'Y, 2014. - 60, [1] c. ni. 35eKTpoH. Bepcus 2.

Kapesa, H. T. Tepmuueckast o6paboTka ctajeil u criaBoB Yueo.
nocob6ue A1 By30B 1o HanpasieHuto "Meramnyprus" H. T. Kapesa, U. B. Jlanuna,
C. U. Unbun; FOx.-Ypai. roc. yu-1, Kad. ®uz. metamnoseaenue u pusnka
TBepaoro Tena; FOVYpl'Y. - 2-e uzn., ucnp. u gomn. - Yensobunck: M3narenscTBo

1.

2.

IOVYpl'Y,

DJIeKTPOHHAs Y4eOHO-MeTOANYeCKAas IOKYMEeHTaIl U

HanmenoBanue
Ne Brx peeypea s bubnuorpagpuueckoe onrcanue
JUTEPATYpsl | SIEKTPOHHOM
bopme
H6parumoB, X. M. OCHOBBI TEXHOJIOTHYECKUX MPOLIECCOB
TepMHuecKoil 00paboTku ctanu [Tekcr]| yueb. mocodue X. M.
OnexTponHbld (MOparumos, B. M. ®unaros, B. JI. Unsuues ; KOx.-Ypan. roc. yH-T,
OcHoBHas
1 TeDpaATYDA KaTajaor Kad. ®us. metannosenenue u gpusuka tBepaoro tena ; OYpI'Y. -
paTyp IOYpl'Y Uensiounck: U3narensckuit Lentp FOYpI'Y, 2009. - 67, [1] c. ui.
DIIEKTPOH. BEPCHS
http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD&key=000439032
Kapesa, H. T. TepmooOpaboTKa IBETHBIX METAJJIOB U UyTYHOB TekcT
MeToauueckue .. [yueO. mocobue k 1ad. paboram no HanpasieHUsM "Metannyprus" u
DNEKTPOHHBIN |;, '

) nocoous s aTator Marepuanoseaenue" H. T. Kapesa ; FOx.-Ypaun. roc. yH-1, Kag. @us.
CaMOCTOSITEJIbHOM OV MeTaloBeIeHne U ¢pu3nka tBepnaoro tena ; FOYpl'Y. - UensiOunck:
paboThI CTy/IeHTa P W3narensckuii Lentp FOYpI'Y, 2014. - 60, [1] c. uin. anexTpoH. Bepcus

http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD&key=000517193
Onexrponusbiii [Kapesa, H. T. Tepmuueckast 00paboTka cTaeii u cruiaBoB Yueo.
JlonmonauTenbHAS " "
3 Teparypa Karajor mocobwue 17151 By30B 1o HarnpasieHuto "Metamryprus" H. T. Kapesa, 1.

10Vpl'Y

B. Jlannna, C. W. Uneun; FOx.-Ypain. roc. yu-T, Kad. ®us.




MeTalioBeieHue U ¢usnka TBepaoro tena; FOYpIl'Y. - 2-e uzn., ucnp. u
nor. - Yensounck: M3garensctBo FOYpI'Y, 2006. - 97, [1] c. n.
DIIEKTPOH. BEPCHUs
http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD&key=000353467
3s0peB, A. A. BeiOop MaTepuaia u TEXHOJIOTUN TEPMHUYECKOM
DNEKTPOHHO- . .
00paboTKH eTanel 1 UHCTPYMEHTOB: METO/I. YKa3aHUS K BBIIIOJHEHUIO
OoubnuoTeyHas
4 OcHoBHast cHcTeMa TOMAITHETO 3aJaHusI TI0 AUCIUILTHHE «MaTtepuaioBeieHne» : yaeOHo-
TUTEpATypa B p— MeToanueckoe mocooue / A. A. 3s6peB. — Mocksa : MI'TY um. H.D.
Mams baymana, 2011. — 18 c. — Texkcr : anekTpoHHsIii // JIanb
https://e.lanbook.com/book/58517
OnexkTpoHHO- |MetamioBeneHue : yueOHuk : B 2 Tomax / M. . Hosukos, B. C.
OcHOBHAS oubnuoreunas |3onoropesckuid, B. K. IToptHoii, H. A. benoB. — 2-e uzn. — Mockaa :
5 nteparypa cucrema MUCHUC, [6.1.]. — Tom 1,2 — 2014. — 1020 c. — ISBN 978-5-
n3narenscTBa [87623-191-8. — Tekct : a1exkTpoHHBIN // JIaHb : 3IEKTPOHHO-
Jlanb oubnuoteunas cucrema. — URL: https://e.lanbook.com/book/

9. UudopManinoHHbIe TEXHOJIOTHH, HCIIOJb3yeMble PHU OCYIIeCTBIEHUN
00pa3oBaTeJIbHOTO Mpomecca

IlepeueHs HCIIONIB3yEMOTO IPOIrPAMMHOIO 00OECIICUEHHUS:

1. Microsoft-Windows(6eccpodno)
2. Microsoft-Office(6eccpouno)

Hepequb HCIIOJIb3YCMBIX I/IH(bOpMaHI/IOHHBIX CIIPABOYHBIX CUCTCM:

1. -baza nanasix BUHUTU PAH(6eccpouno)

10. MarepuaibHO-TeXHUYECKOe O0ecredeHue TUCHUIIIMHBI

Bun 3agarui

No
ayjl.

OcHoBHOE 000pyIOBaHNE, CTCH IbI, MAKEThI, KOMITLIOTEPHAS] TEXHHKA,
MpeyCTaHOBICHHOE IPOrpaMMHOE 00ecTedeHHe, UCIIOIb3yeMOoe s

Pa3JINIHBIX BUOOB 3aHATHI

JlaGoparopHsie
3aHSATHS

230a |cTeHbl, MAKeThl, KOMIbIOTEPHAs TEXHHUKA, IEYH, TPOOOIOATOTOBKA,
(1)  [TBepmOMeEpbI, MUKPOCKOIIbI




