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PABOYAJ ITPOITPAMMA NUCLIHITIIMHDBI
Teopusi 1 TEXHOJIOTHsI TEPMHYECKOH H XHMHKO-TePMHYeCKOH 00padoTKH

Ob6pasoBatenbHas nporpammMa: 22.03.01 MartepranoBefieHne 1 TEXHONOrMK MaTepuanos, NPOguUsIb:
MaTepranosefeHre 1 TEXHOIOTMW MalIMHOCTPOUTENIbHBIX MaTepnasios
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CemecTtp

No

Bup gesitenbHOCTU

7

1

Bcero 3a4eTHbIX efuHULY
(KpegmTOB)

Bcero yacos

144

Bcero 3aHSATUI B KOHTAKTHOM
thopme, yac.

72

Jlekymu, yac.

34

MpakTnyeckune 3aHATAA, Yac.

JTabopaTopHble 3aHATUSA, Yac.

32

N3 HUX B aKTUBHOI 1
WHTepaKTUBHO (hopMe, Yac.

24

N3 HKUX HpaKTquCKOIz
noAroToBkKu, 4Yac.

ATTECTauus, yac.

10

KOHcyﬂbTaLl,I/II/I, yac.

11

CawmocTosTenbHas paboTa, yac.

72

12

Buabl camocTosATeIbHOM paboThl
(KypcoBOI1 NPOEKT, KypcoBast
pabota, PI"3(P)/pedepar,
MOArOTOBKA K KOHTPO/IbHOI
paboTe)

13

Bug atTectauum
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Paboyas nporpammMa cocTas/ieHa Ha OCHOBaHMM PefepasibHOro rocyAapCcTBeHHOro 06pa3oBaTe/lbHOro
CTaHAapTa BbicLLero obpasoBaHuMs MO HanpasneHuto (cneynansHocTn): 22.03.01 MatepuanosegeHme u
TEXHONOrnM MaTepuanoB

&I OC BBefeH B geictane npukaszom Ne701 ot 02.06.2020 r. , gata ytBepxaeHus: 10.07.2020 .

MecTo AMCUMNANHBI B CTPYKTYpe y4e6GHOro nnaHa: bnok 1, o6s3atensHas

Paboyas nporpamma paspaboTaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENN BbINYCKHUKA MO HanpaBneHnIo
(cneumansHocTh): 22.03.01 MatepuanoBefieH1e 1 TEXHOMNOrMM MaTepranos

Pa6ouasi nporpamma o6cyxeHa Ha 3acefjaHnn Kagepsbl

MM, 31.08.2022

YTBepX/AeHa Ha COBETE MEXAHNKO-TEXHO/IOTMYECKOr0 (hakynbTeTa, NpoTokon Ne 6 ot 31.08.2022

3aBeaytoLumii Kadeapoii:
npodeccop, 4.7.H. bataes B. A.

OTBETCTBEHHbI 32 06pa30BaTe/bHY0 NMPOrpamMmy:

3aBefytowmii Kadeapoii bataes B. A.



1. BHewHe TpeboBaHWSA

Tabnuua 1.1
KomneTteHuumn
Mpynna
VHanKaTopbl JOCTMXKEHMS KOMMNETEHL WA
O6LLenpoteccroHanbHble OrlMK-2 CnocobeH y4acTBoBaTb B MPOEKTUPOBAHNMN TEXHNYECKNX 0O BEKTOB, CUCTEM U
KOMMETEHLMN TEXHONOTM4ECKNX MPOLIECCOB C Y4ETOM IKOHOMUHECKNX, 3KOMOTUHECKIX Y COLMUATIbHBIX
OrpaHnyeHuni
OlMK-2. 2 3HaeT HOPMAaTUBHYIO U TEXHOIOMMYECKYHO AOKYMEHTALMI0 415 NMPOeKTUPOBaHUA
1 COMPOBOX/AEHMS NMPON3BOACTBA TEXHUUECKNX 0O0BEKTOB, CUCTEM M MPOLLECCOB B 061aCTh
NHXXeHepun
O6LLenpoteccroHanbHble OrlMK-5 CnocobeH peLLaTb Hay4HO-WCCNEA0BATENbCKIE 33a4M NMPY OCYLLECTB/IEHNM
KOMMETEHLMN I'IpO(bECCI/IOl-iaﬂbHOI/I [eATeNbHOCTM C NPUMEHEHEM COBPEMEHHbLIX MHDOPMALMOHHbIX
TEXHOJIOTUIA U NPUKIaAHbIX annapaTHO-NPorpaMMHbIX CPeACTB
OlMK-5. 2 OpraHun3yeT, BbIMOHAET 3KCNepuMeHTa/IbHbIe UCC/ef0BaHNA Ha COBPEMEHHOM
VPOBHE U aHaJIM3MPYET pe3ynbrarhl

2. TpeboBaHunsa HI'TY K nnaHnpyembIM pesysibTaTtaM 06y4YeHUs1, COOTHECEHHbIM C

NHANKATOPaMM OCTUXKEHNS] KOMMETEHL Wi

NHANKaTOpbl AOCTVXKEHUS] KOMMETEHLMIA

PesynbtaTbl 06yyeHns

OIIK-2. 2 3naeT HOPMATHBHYIO H TEXHOJIOTHYECKYIO0 TOKYMEHTAUIO 1JIsI
NPOeKTHPOBAHHUS H CONPOBOKIEHUSI IPON3BOACTBA TEXHNIECKAX 00 HEKTOB,
CHCTEM H NPOIeccoB B 00JIaCTH HHKeHEPUH

Tabnuua 2.1

®opMbI OpraHuzaLmm

3HaeT 0 COBPEMEHHbIX METOAX TEPMUUECKOTO U XMMUKO-TEPMUYECKOTO Jlekuyu; NlabopaTopHble paboTl;
YMPOYHEHMs MaTEPMAIOB M UX MPUMEHEHMW B COBPEMEHHOM NPOM3BO/CTBE CamocTosTeNbHas pa6oTa

OIIK-S. 2 Opranusyer, BbIIOJHSIET JKCIePHUMEHTAIbHbIE HCCJICI0BAHUS HA
COBPeMEHHOM YPOBHE U AHAIM3HPYET Pe3yaIbTAThI

BbIGMpaeT 1 Ha3HAYaeT TEXHOMOTMUYECKME PEXMMbI TEPMUYECKOTO U XMMMUKO- Jekuyu; Nla6opaTopHble paboTsl;
TEPMMYECKOr0 YNPOYHEHWS MaTepuanoB, 06ecreUVBatoLLye ONTUMaNbHbIE CamocTosiTenbHas pa6oTa

noKasaTen MexaHN4eCKMX CBOMCTB.

3. CogepxkaHune 1 CTPYKTypa ANCUUMNIIUHDI

N3 Hux B NHankaTopsl

o AKTUBHble
TeMbl NeKUWii Hacb! |dopme npakT. | oo e
nogr., vac.

KOMMeTeHUWIA

CemecTp: 7

Tabnuua 3.1

poctwkeHna | YyebHasa AeaTeNbHOCTb

AvpakTryeckas eanHuua: Knaccumkaumsi OCHOBHbIX TEXHOIOTMYECKNX CXeM TePMUYECKO

06paboTKM aeTanel

1. 3HayeHVe 1 3a8a4m Kypca
"Teopusa N TeXHONOr A
TEPMUYECKOI 1
XUMUKO-TEPMUYECKOW
06bpaboTku”. Knaccuukaums
METOZO0B TEPMUYECKON U
XUMWKO-TEPMUYECKOIA
06paboTKM MaTepuasios.

3HaueHue 1 3aaa4m Kypca
"Teopua 1 TEXHOOTUSA
TEPMUYECKO 1
XUMUKO-TEPMMUYECKON

1 0 0 obpaboTkmn".
Knaccuthmkaums MeTozoB
TEPMUYECKOR 1
XUMUKO-TEPMUYECKON
06paboTKM MaTeprasos.

AvpakTnyeckas eanHmua: CTPYKTYpHble U (Da3oBble NPeBpaLleHrs Npu TepMMUYecKoi 06paboTke




2. MMpeBpalLleHna Npu Harpese
theppuTo - KapbuaHoii
CTPYKTYpbI B ayCTeHUT. PocCT
3epHa aycTeHUTa BnnaHue
NErvpyoLLmMx KOMMOHeHTOB Ha
pOCT 3epHa ayCTeHuTa.
MpespatyeHve
nepeoxnaXaeHHOro aycTeHuTa
B (DEPPUTO-LLIEMEHTUTHbIE
CTPYKTYpbI. uarpamma
N30TepPMUYECKOro pacnaja
nepeoxnaXaeHHoro
aycTeHuTa.

lMpeBpaLleHns Npu Harpese
theppuTo - KapouaHo
CTPYKTYpbI B ayCTEHUT. PoCT
3epHa aycTeHuUTa BnvsaHue
NervpytoLLmMx KOMMOHeHTOB
Ha pOCT 3epHa ayCcTeHuTa.
MpeBpatleHne
nepeoxnaxieHHoro
aycTeHuTa B
(heppUTO-LLEMEHTUTHbIE
CTPYKTYpbI. Anarpamma
M30TepMMYECKOro pacnaja
nepeoxnaxieHHoro
ayCcTeHuTa.

3. MepnnTHOE NpeBpaLLeHue.
MexaHu3M NepanTHOro
npespaLeHns. BamsHue
CTeneHn NepeoxnaxaeHns
ayCTeHUTa Ha CTPOEHME U
CBOWCTBA
(heppuUTO-LEMEHTUTHOI CMeCK.

MepnvTHOE NpeBpaLLeHue.
MexaHn3M NepaMTHOro
npespaLLleHus. BnnsHune
CTeneHy NepeoxiaxaeHNs
ayCTeHUTa Ha CTPOEHME U
CBOWCTBa
(heppuUTO-LEEMEHTUTHOM
CMeCH.

4. MpeBpaLLleHre aycTeHNTa
NPV HeMnpepbIBHOM
oxnaxgaeHun. Kputuyeckas
CKOPOCTb OXNaXKAeHUS.

lMpeBpaLleHre aycTeHNTa
npwn HenpepbIBHOM
oxXnaxgeHun. Kputnyeckas
CKOPOCTb OX/1XKAEHUS.

TepMOKMHeTHYecKue TepMOKMHeTnYeckune

AmarpammMbl NpespaLleHmns Anarpammbl npespaLleHms

nepeoxnaXKaeHHOro nepeoxnaxjeHHoro

ayCTeHuTa. ayCTEHUTA.
MapTeHcUTHOE

5. MapTeHcHUTHOE npespaLleHue.

npespatyeHune. OCo6eHHOCTH OcobeHHOCTH

npespaLeHns. MapTeHcuT,
ero CTPOeHMe 1 CBOMCTBA.
BnvsaHue yrnepoga v
NErvpyoLwyX KOMMOHEHTOB Ha
MapTeHCUTHOE NpeBpaLLieHne 1
Ha ero CBOWCTBa.

npespaLLeHns. MapTeHcuT,
ero CTpOeHue 1 CBOMCTBA.
BnunaHue yrnepoga u
NervpyoLLmMx KOMMNOHEHTOB
Ha MapTeHCUTHOe
npeBpaLLeHve 1 Ha ero
CBOWCTBA.

6. MpomexkyTouHoe
(6eMHUTHOE) NpeBpaLLeHue n
ero ocobeHHoctn. CTpoeHve u
CcBOViCTBa 6eiHUTa.

IMpomexxyTouHoe
(6eiHMTHOE) NpeBpaLLeHme
1 ero 0CO6eHHOCTW.
CTpoeHue 1 CBOIACTBa
GeinHuTa.

7. BnusHne nernpyroLmx
KOMMOHEHTOB Ha
N30TEePMUYECKNIA pacnaf,
nepeoxnaXaeHHoro
ayCTeHuTa.

BnunsHue nernpyrowmx
KOMMOHEHTOB Ha
N30TepMUYECKNIA pacnag,
nepeox/IaxaeHHOro
ayCcTeHuTa.

AnpakTnyeckas eguHuLa: MpeBpaLLeHns Npy 0TXXNIe, 3aKaslke, 0TMYCKE,

XPYNKOCTb CTaUIN

CTapeHUN; OTNyCKHas




8. MMpeBpaLlLlieHna Npu Harpese
3aKaneHHo Ha MapTeHCUT
cTanu (OTNycK cTanu).
BnusHve Temnepatypsl 1
NPOAOIHKUTENBHOCTU Harpesa
(oTnycka) Ha (ha3oBble U
CTPYKTYPHbIE MpeBpaLLeHus.
BnusaHve Temnepatypsl
OTNyCcKa Ha MexaHuyeckue
cBolicTea ctanu. Obpatmumas
HeobpaTvMas OTnycKHas
XPYMKOCTb U METOZbl 60pbObI
C Held. CTapeHue cTanu.

MpeBpaLLieHns Npu Harpese
3aKasleHHOW Ha MapTeHCUT
cTanm (OTNycK cTanm).
BnunsHue Temnepatypbl 1
MPOAOIKNTENIBHOCTH
HarpeBa (0Tnycka) Ha
(ha3oBble U CTPYKTYPHbIE
npespatleHns. BnnsaHue
TemnepaTtypbl OTNycKa Ha
MeXaHu14ecKune CBOMCTBa
ctann. Obpatmmas
HeobpaTMmas OTrnycKHas
XPYMKOCTb U METO/b!
60pb6bI C Held. CTapeHue
cTasu.

9. OTXur nepeoro poga u ero
Ha3HayeHue. [oMoreHmsauus.
PekpucTannnsaumoHHbIN
OTXKUT. OTXUT AN CHATUSA
HanpsbkeHWin. OTXXMT BTOPOro
pofa ¢ ha3oBoit
nepekpucTann3aLye.
HasHauyeHuWe nonHoro u
HEerosIHOro OTXura.
130TepMUYECKINIA OTXKMNT,
cthepongesaums n
HopManu3aums cTanei.
Monyyaemble CTPYKTYpPbI U
CBOWCTBA.

OTxur nepeoro poga u ero
HasHayeHwWe.
["omoreHunsaLms.
PeKpuCTaiIn3aLoHHbIN
OTXUT. OTXKUT 4N1F CHATUA
HanpsHkeHnin. OTXXur
BTOPOro poja ¢ (ha3oBoii
nepeKpucTan3aLuei.
HasHauyeHue nosHoro u
HEenosHOro oTXKura.
30TepMUYECKMIA OTXWT,
cthepovgesaums n
HOpManu3auus ctanei.
Monyyaemble CTPYKTYpPbI U
CBOWCTBA.

10. OTnyck ctanu. Bugbl n
Ha3HayeHWe OTnycKa.
Tepmunyeckas 06paboTka
KOHCTPYKLUMOHHbIX 1
WNHCTPYMEHTa/IbHbIX CTaJ1eM.
TepmMomexaHn4eckas
06paboTKa cTaneil.

OTnyck ctann. Buabl
Ha3HayeHMWe OTMycKa.
Tepmuyeckas o6paboTka
KOHCTPYKLMOHHBIX U
WHCTPYMEHTa/IbHbIX CTasIe.
TepmMmomexaHN4eckas
06paboTKa cTasnei.

Jnpaktndeckaa egmHuua: r]pI/IHLI,I/II'IbI Bbl60pa peXnmMoB Harpesa M oxnaxkgeHua npu 3akKasike 1

OTIMyCKe

11. 3akanka ctanu. Bei6op
TemnepaTypbl Harpesa nog,
3aKasiky un
MPOAOIKMNTENbHOCTb Harpesa.
O60CHOBaHME CKOPOCTK 1
criocoba Harpesa 1
OXNaXKAEHNS U3AENWIA.
3akasiouHble cpefpbl U
TpeboBaHUs, NpeabABseMble
K HAM. 3aKaJIouHble
HanpsbkeHust. [edeKTbl,
BO3HMKaIOLLME NPU 3aKasIKe.
MeToap! 3aKanKu.
3aKannsaeMocCTb U
MPOKa/IMBAaEMOCTb CTa/N.
PakTOpbI, BAMAKOLLME HA
npokanmeaeMocTb. O6paboTKa
CTa/IN XONIOL0M.

OMK-2.2,0r
K-5.2

3akasnka ctanu. Beibop
TemnepaTypbl Harpesa nog,
3aKanky u
MPOAOIKNTENbHOCTb
HarpeBa. O60CHOBaHMe
CKOpOCTY 1 criocoba
Harpesa 1 OXnaxaeHus
n3nennii. 3aKaouHble
cpefbl 1 TpeboBaHMs,
npeabsABASEMbIE K HUM.
3aKanoyHble HanpsHKeHUS.
[JeheKTbl, BO3HUKaAOLLME
npu 3akanke. Metogpl
3aKasiku. 3aKanMBaeMocCTb U1
NPOKasMBaeMOCTb CTaslN.
PakTOpbI, BINAKLLME HA
NPOKa/IMBaeMOCTb.
O6paboTKa cTa-nm X0/10L0M

AnpakTuueckas eauHnLa: TexHOMOrsi TEPMUYECKO 06paboTKM C UCMO/b30BaHUEM

BbICOKOKOHLIEHTPNPOBaHHbIX NCTOYHNKOB 3HEPTn




12. Buabl NOBEPXHOCTHOM
3aKaJikm 1 0bnactu ee
npumeHeHus. 3akKaska npu
WHAOYKLUMOHHOM Harpese.
3akanka npu rasonsameHHoOM
Harpese. [MoBepXHOCTHaA
3aKasika npu Harpese /1a3epom.

Buzpbl NOBEPXHOCTHOM
3aKanku n obnacTu ee
npuMeHeHns. 3akanka npu
WNHOYKUVOHHOM Harpese.
3akanka npu
rasornsiaMeHHOM Harpese.
[MoBepxHOCTHasA 3aKanka
Mpw Harpese a3epom.

AvpakTryeckas eanHmua: XMMUKO-TepMmuyeckas o6paboTka

13. ®du3snyeckme 0CHOBBI
XUMUKO-TEPMUYECKOW
06paboTKM. HazHaueHue un
BUAbI LemeHTaumm. Ctanm gns
LemeHTauun. MexaHuam
06pa3oBaHUsA 1 CTPOEHNE
LIEMEHTOBAHHOTO C/oS.

®Pur3nYECKMe OCHOBbI
XMMMWKO-TEPMMNYECKON
06paboTkn. HazHaueHue un
BMAbI LemMeHTaummn. Ctanu
ANS LeMeHTauuu.
MexaHun3m 06pa3oBaHus 1
CTPOEHUE LLEMEHTO-BAHHOIO

3 0 0 cnos. LiemeHTauus B
LlemeHTaLna B TBepAOM
TBEPAOM KapbropumsaTope.
Kapbropusarope. Ma3osas
"asoBas LemeHTauus.
LemMeHTauusa. TepMmyeckas
Tepmunyeckas 06paboTka
06paboTKa Nocne LieMeHTaLum
o nocrne LemeHTaumm u
1 CBOWCTBA LleMEHTOBAHHbIX o
< CBOMCTBA LEMEHTOBaHHbIX
petanein. Obnactu o
fetaneit. O6nacTu
NPUMEHEHUS LeMEHTALN.
NPUMEHEHUS LIEMEHTaLNN.
14. HuTpouemeHTaLUus cTanu. HuTpouemeHTauma ctanu.
PexxMbl 1 06nactu 2 0 0 PexxuMbl 1 0bnactu
NCMo/b30BaHus. 1CNONb30BaHMS.
A30T1pOBaHKe cTanw.
15. A3oTupoBaHue cTanw.
MexaHn3m 06pa3oBaHUs 1
MexaHun3m 06pa3oBaHUs 1
CTPOEHMe a30TUPOBAHHOIO
CTPOEHMe a30TUPOBAHHOTO
cnos. Ctanm ana
cnos. Ctanm ans
a3oTpoBaHus. TexHonorus
a30TMpoBaHuA. TexHonorusa
ra3oBoro asoTmpoBaHus
ra3oBOro a3oTMpPOBaHUA CTasIN.
CTann. IoHHOe
VoHHoe asoTunpoBaHume. 2 0 0
asoTmpoBaHue. [Ma3oBoe
"a30B0e a3oTnpoBaHue ¢ o
o a30TMpoBaHue ¢ 106aBKOM
n06aBKoW
YrNepojocofepalLmx
YrNepoaocofepallix rasos. <
u rasos. CeoncTsa
CsoliCcTBa a30TPOBAHHOIO
a30TMPOBAHHOrO C/OS.
cnos. Obnact NPUMeHeHNs
O61acTn nNpYMeHeHus
a30TMpPOBaHMS.
a30TUPOBaHUSA.
16. LinaHmpoBaHue cTanu, LinaHuposaHue ctanu,
cynbgoLnaHnpoBaHmne cTanu. 5 0 0 cynbounaHmpoBaHme
PeXxumbl 1 061acTu cTanun. Pexxumbl 1 obnactu
NPUMEHEHNS. NPUMEHEHMS.
CunuumpoBaHue.
17. CvnnumnpoBsaHue. bopupoBaHue.
bopuposaHue. Auddy3noHHas 9 0 0 Anddy3noHHas
MeTannmM3aums (anMTupoBaHue, MeTainmn3ayms
XPOMUPOBaHWKE). (anuTupoBaHue,
XPOMUPOBAHNE).
M3 Hux B MHankKaTopsl
AKTVBHbIE
TeMmbl NabopaTopHbIX paboT | Yackl |dopme npaxT. (bopMb1, uac, | ACCTVKeHUS YyebHasa feaTe/IbHOCTb
noAr., vac. PMb!, " | komneTeHuwuiA

CemecTtp: 7

Jnpaktudeckaa egmHuua: ﬂpI/IHLI'I/II'IbI Bbl60pa PEXNMOB Harpeea U OXJTaXKAEHNA MPU 3aKa/1KE U

OTIMnyCKe




VccnepoBatb BAMAHKA
Pa3MNUHBIX OX/TAXKAIOLLINX
1. NccnepoBaHWe BANAHNA cpef Ha 3aKannMBaeMoCTb U
oxXnaxaarLwmx cpes Ha MPOKaMBaeMoCTb
3aKasIMBaeMoCTb U 8 2 6 OlMK-2.2 |yrnepogmucTbix cTaeil.
NPOKa/IMBaeMOoCTb Onpe-aennTb YpoBeHb
YrnepoancTbIX cTa-nei TBEPAOCTYM CTanei,
OXNAXEHHbIX B Pa3/INYHbIX
cpefax.
2. Bnnanue ckopoctn N3yunTb BIMAHNE CKOPOCTU
OXNXKAEHUSA NPU 3aKasike Ha OXNIAXAEHNSA NPU 3aKasiKe Ha
MWKPOCTPYKTYPY U 8 2 6 OlMK-2.2 |MUKPOCTPYKTYpY K
MexaHW14ecKune CBOCTBa MeXaHu14ecKune CBOMCTBa
YrnepoanCTbIX cTanel YrNEePOANUCTbLIX CTaneil.
AunpakTndeckasn eguHuua: XMMNKO-TepMnYyeckasa o0bpaboTka
Pa3paboTaTh
3. VlayuieHue TEXHOMIOrMYECKNIA NpoLecc
TEXHONOrMYeCKOro npotecca 8 2 6 OMK-5.2 |He-MeHTaUmn Cranv i
LeMeHTaLI CTaneid nccnefosaTb CTPYKTYpHOe
COCTOsIHWeE noche
LieMeHTauuu.
PaspaboTatb
4. UsyveHie TEXHO/IOrMYECKUIA NpoLecc
TEXHO/I0rMYECKOro npouecca 8 2 6 OnMK-5.2 |HATPOLEMEHTALWN CTanit
HUTpOLLEMEHTALMM CTaNel VICCTIER0BATE CTRYKTYPHOE
COCTOSIHWE nocne
HUTPOLEMEHTALNN
3.1 MNpakTnyeckKas NoAroToBKa
Tabnuua 3.2
No TeMbl 3aHS T dopmbl opraHnsaum CopgepxXaHue NpakTUYeCcKol NOAroTOBKN
3aHATUN (Bnabl pabor)
1 WccnepoBaHve BANSHUS oxnaxgatowmx cpeg, (/16 BbINOMHSET cnefytowve Buabl paboT:
Ha 3aKa/InBaeMOCTb N NPOKa/INBaeMOCTb ncenenosatb B/AAUAHNA Pa3NINYHbBIX
yrnepoancTbixX cTa-nei oxnaxaarLinx cpe Ha 3aKa/inBaeMoCTb U
MPOKaIMBaeMOCTb YrNepoOANCTbIX CTanel.
Onpe-fennTb YpoBEHb TBEPAOCTU CTanei,
OXNaxKaeHHbIX B Pa3niMyHbIX cpeaax.
2 BnnsHue ckopocTu oxnaxaeHus npu 3axkanke| /16 BbInonHseT cnepytoLLme Buabl pabor:
Ha MUKPOCTPYKTYPY N MeXaHN4YeCKne M3Yy4YnNTb BIINAHNE CKOPOCTU OX/1adXKAEHNA
CBOIICTBA YrNePOAUCTbIX CTanel Nnpu 3aKasike Ha MUKPOCTPYKTYPY U
MeXaHWM4ecKmne CBOICTBA YrepoamnCTbIX
cTasnei.
3 V3yueHre TeXHOMOrMYeCKOro npouecca N6 BbINonHAeT cnepytowne Bubl pabot:
LieMeHTaLmu cranei paspaboTaTb TEXHOMOMMYECKMIA NpoLecc
Lie-MeHTauum CTanin U uccneaosartb
CTPYKTYpHOE COCTOsHME Noc/ie
LeMeHTaL M W.
4 V3yueHre TeXHOMOrMYeCcKoro npouecca ne BbINonHAeT cnepytoLme Buabl paboT:
HUTPOLIEMEHTALMN CTanei pa3paboTaTb TEXHO/IOrMYECKUIA NpoLecc
HUTPOLIEMEHTALMN CTa/IN U UCCeaoBaThb
CTPYKTYpHOE COCTOsHME Noc/ie
HUTPOLIEMEHTALINN
3.2 CamocToATeNIbHasA paboTa 0byyaroLerocs
Tabnuua 3.3
o VIHanKaTopb! Yacbl Ha Uacbl Ha
Ne Buabl camocToAaTeIbHON paboThbl JOCTVKEeHUA
< |BbINOSIHEHWE |KOHCY/TbTaLUK
KOMMeTeHU M




CemecTp: 7

1 |Prapegepar |OnK-5.2 20 0

O60CHOBaHME 1 Ha3HaYeHWe BUAOB TEPMUYECKON 00paboTKM Ans pasninyHbIX cTanein: WMccnegosaHue
Crnocob0oB TEPMUYECKO 06paboTKM AN NOBbLILLEHNS KOHCTPYKTUBHOM MPOYHOCTY AeTa/ : METOANYECKME
yKasaHusi K nabopatopHoii pa6oTe Ne 3 o Kypcy "MartepuanoBefeHne™ ans MexaH1KO-TEXHONOMMYECKOro
(hakynbTeTa, (hakynbTeTa feTaTe/lbHbIX annaparos, Paky/ibTeTa 3HePreTUKM AHEBHOr0 06yYeHNs /
HoBocKb. roc. TexH. yH-T ; [cocT.: A. . CmupHoB, E. A. Apo6s3, A. A HukynuHal. - HoBocnbupck, 2017. -
25, [1] c. : wn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000235241

OrK-2.2,0MK-
59 14 1

2 |lNoAroToBKa K 3aHATUAM

M3yyeHre ONONHMTENBLHOIO MaTepurana no TeMe 3aHATK: VccnefoBaHme cnoco60B TepMUYECKOM
06paboTKM 15 NOBbILLIEHWS KOHCTPYKTUBHOW NPOYHOCTU AeTasIn : METOLNYECKME YKa3aHUsA K
nabopatopHoii paboTe Ne 3 Mo Kypcy "MaTtepuranoseeHne"” Ans MeXaHNKO-TEXHONOMMYeCKOro akynbTeTa,
(hakynbTeTa leTaTe/IbHbIX annapaTos, (haky/ibTeTa SHEPreTUKN JHEBHOro 0byyeHmns / HoBocuo. roc. TexH.
yH-T ; [cocT.: A. V. CmmnpHOB, E. A. po643, A. A HukynuHal. - HoBocmbumpcek, 2017. - 25, [1] ¢. : wn.. -
Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000235241 OpraHu3auus caMmoCTOATENNbHOM
paboTbl CTyAeHTOB HOBOCMOMPCKOro rocyAapCTBEHHOIO TEXHUYECKOIO YHUBEPCUTETA | METOAMNYECKOE
pykoBoacTBo / HoBocK6. roc. TexH. yH-T ; [cocT.: KO. B. HukntuH, T. FO. CypHuHa]. - HoBocnbupck, 2016.
- 19, [1] c. : Tabn.. - Pexxum foctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234042

3 |ﬂ,OI‘IOJ'IHI/IT6ﬂbHaFI ydyebHas AesTeNbHOCTb |OI'I K-2.2 |18 |O

. WccnegoaHme cnoco60B TepMUYecKoin 06paboTKM Ans NOBbILLEHWS KOHCTPYKTUBHOWM NPOYHOCTM AeTasn
: METOAMYECKME YKa3aHUS K nabopaTopHoli paboTe Ne 3 no Kypcy "MaTepuanoBegeHune” ans
MeXaHWMKO-TEXHO/IOMMYeCKOro (hakybTeTa, (hakynbTeTa fieTaTe/IbHbIX annapaTos, (hakybTeTa IHePreTuku
AHEBHOro 06yyeHus / HoBocmo. roc. TexH. yH-T ; [cocT.: A. . CmupHoB, E. A. po6s3, A. A HukynuHal. -
Hosocubupck, 2017. - 25, [1] c. : wn.. - Pexxum foctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000235241

OrK-2.2,0r1K-

5.2 20 3

4 |lNoAroToBkKa K atTectauumm

. WccnegoaHme cnoco60B TepMUYECKO 06paboTKM A5 NOBbILLEHWS KOHCTPYKTUBHOWM NPOYHOCTMN AeTa/n
: METOAMYECKME YKazaHUs K nabopaTopHoit paboTe Ne 3 no Kypcy "MaTepunanosefeHune™ ans
MeXaHWMKO-TEXHO/IOMMYeCKOro hakynbTeTa, (hakynbTeTa ieTaTe/lbHbIX annapaTos, (hakybTeTa 3HePreTuku
AHeBHOro obyyeHuns / HoBocu6. roc. TexH. yH-T ; [cocT.: A. . CmMunpHos, E. A. ipo6s3, A. A HukynuHa]. -
Hosocubupck, 2017. - 25, [1] c. : un.. - Pexkum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000235241 OpraHu3aLmsa camoCcTOATEIbHON PaboTbl CTYAEHTOB
HoBOCMOGMPCKOTO rocyapCTBEHHOIO TEXHUYECKOr0 YHUBEPCUTETA | METOAMYECKOE PYKOBOACTBO /
HoBocub6. roc. TexH. yH-T ; [cocT.: FO. B. HukutuH, T. FO. CypHuHa). - HoBocnbupcek, 2016. - 19, [1] c. :
Tabn.. - Pexxum pgoctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234042

3.3 TexHonorusa oby4eHns

[ns opraHn3aumm 1 KOHTPOA CaMOCTOATE/IbHOM paboTbl 00y4YaroLMXCS, a TaKKe NPOBeAeHNs
KOHCYNbTaUuiA NPUMEHSIOTCA MHPOPMaLMOHHO-KOMMYHUKALMOHHbIE TEXHONOrMK (Tabn. 3.4).

Tabnuua 3.4
[eaTenbHOCTb VIHhopMaLMOHHO-KOMMYHUKALMOHHbIE TEXHOIOr K
e-mail:romashova@corp.nstu.ru; Cpeaa 3neKTpoOHHOro 06yyeHus
VHdopmuposaHme HITY
KOHCY/ I TUDOBAHME e-mail:romashova@corp.nstu.ru; Cpeaa 3neKTpoOHHOro 06yyeHus
ynetnp HITY
KoHTpo/b Cpefia aneKTpoHHOro 06yyeHms HI'TY
;Zi“é'g#::oms y4eOHbIX Cpepaa aneKTpoHHOro obyyeHus HITY




4. MpaBuna aTTecTaummn 06ydatoLLMXCcs No AUCLUMNINHE

[ns atTecTaymmn obyyarowmxca no AUCUMNINHe Ucnonb3yetcs 6anbHO-penTUHIOBas c1UcTeMa
(BPC), no3sonstoLwas BbICTaBSATb OLEHKW MO TPaaULMOHHOM LWKane n 15-ypoBHeBoi ECTS.

KpaTkast nHchopmaums o bBPC npusegeHa B Tabn. 4.1.

Tabnuua 4.1
MuH. .
OueHMBaeMble BUbI AeSATENIbHOCTM 06y4YatoLLmxcs 6 MakcumManbHbIi 6ann
CemecTtp: 7
Jlabopamopuas: | 20 40

KoHTponupytoLmre MaTepuanbl NPUBOAATCS B “VccnefoBaHme CNocO6GOB TePMUYECKO 06paboTKM A1 NOBBILLEHUS KOHCTPYKTUBHOI NPOYHOCTY fieTann | MeToANYeCKe
yKasaHus K naopatopHoii pa6oTe Ne 3 no Kypcy "MaTepuanoBefieHne" Ans MEXaHUKO-TEXHOOTMYECKOTO (hakynbTeTa, (hakynbTeTa NeTaTeNbHbIX annaparos, akynbTeTa
9HEPreTUKM HeBHOTo 06yyeHns / Hoocub. roc. TexH. yH-T ; [cocT.: A. V. CmupHoB, E. A. po6ss, A. A HukynuHa). - Hoocnbupcek, 2017. - 25, [1] c. : nn.. - Pexxum
foctyna: http://elibrary.nstu.ru/source?bib_id=vtls000235241"

PI3/Pegpepam: 10 20

Oxsamen: 20 40

B Tabnuue 4.2 npeAcTaBieHo COOTBETCTBYE POPM KOHTPO/IS 3asBNIsieMbIM TPeGOBaHMSAM K
pe3ynbTaTaM OCBOEHMUS AUCLUNNHBI.

Tabnmua 4.2
Kogabl POopMbI KOHTPO/IA
KOMMNETEH |/|H,£I|VIKaTOpr AOCTMXEHUNA KOMI'IGTGHLI,I/IVI
LLMVI 3awmTa [3awmTa —
np PIr3/p

OlK-2 2. 3HaeT HOPMAaTMBHYO U TEXHOIOTUYECKYIO LOKYMEHTALM0 A1
OlMK-2 |npoeKTMpoBaHns 1 COMPOBOXAEHWS MPOM3BOACTBA TEXHNYECKNX 0OBEKTOB, CUCTEM U +
MPOLLECCOB B 06/1aCTN UHXEHEPUN

OlK-5 2. OpraHusyeT, BbINO/HAET 3KCMEPUMEHTa/IbHbIE UCC1Ie[0BaHNA Ha
COBPEMEHHOM YPOBHE 1 aHa/IM3NPYeT pesy/bTarbl

OrK-5 A B I

®OH/, OLIEHOYHbIX CPEACTB MO AMCLIMMHE NPeACTaBNeH B NpunoXeHun Ne 1 K paboyeli
rnporpavme.

5. Jlutepatypa

OcHoBHas nuTepaTypa

1. Topoxos, B. A. MaTepuainsl 1 uX TeXHOJOrHH : B 2 yacTax. Yacte | : yueOumk / B.A. 'opoxos,
H.B. bensikos, A.I'. Cxuptiaaze ; mox pen. B.A. 'opoxosa — Mocksa : UHOPA-M, 2021. — 589
c. : un. — (Bricuee o6pa3osanue: bakanaspuar). - ISBN 978-5-16-009529-5. - Tekcr :
anektponHsiid. - URL: https://znanium.com/catalog/product/1793978 (nata obpamenus:
07.03.2023). — Pesxum mocTyma: 1o IMOATHCKE.

2. ®etucos, I'. 1. MarepuanoBenenue u TexHonorust marepuanos : yueOnuk / [.I1. ®erucos, ®.A.
lapudymmna. — Mocksa : UHOPA-M, 2023. — 397 ¢. — (Bricuiee oOpa3oBanue: bakanaBpuar).
— DOI 10.12737/3557. - ISBN 978-5-16-006899-2. - Tekcr : anextponHsIi. - URL:
https://znantum.com/catalog/product/1941721 (nata oopamenus: 07.03.2023). — Pexxum moctyma:
IO TIOZTTHCKE.

3. Jlaxtun, FO. M. OcHoBel MeTayuioBeneHus : yueOuuk / FO.M. Jlaxtua. — Mocksa : UHOPA-M,
2020. — 272 ¢. — (Cpennee npodeccuonansHoe odpazosanue). - ISBN 978-5-16-004714-0. -
Texct : anexTponHsiii. - URL: https://znantum.com/catalog/product/ 1088374 (nata oOpameHus:
07.03.2023). — Pesxum mocTyma: 1o IMOATHCKE.




4. Texnomorust metayioB u crutaBos : yueOHuk / H. H. Ceprees, A. E. I'so3nes, H. E. Crapukos [u
ap. | ; mox pen. a-pa TexH. Hayk, mpod. A. E. I'Bozaesa. - Mocksa ; Bomoraa : Uadpa-Urmkenepus,
2020. - 480 c. - ISBN 978-5-9729-0464-8. - Tekcr : anexTponnsiii. - URL:
https://znantum.com/catalog/product/1168628 (nata oopamenus: 21.03.2023). — Pexxum moctyna:
IO TTOJITHCKE.

5. OBunnaHEKOB, B. B. TexHonorus tepmuueckoii 00padotku : yueonuk / B.B. OBunaHNIKOB. — M.
U «DOPYM» : UHDPA-M, 2019. — 320 c. — (IIpodeccuonanbHoe oopazosanue). - ISBN
978-5-8199-0509-8. - Tekcr : anextponHsii. - URL: https://znanium.com/catalog/product/1003234
(mata obpamenwus: 07.03.2023). — Pexxum qOCTYIIA: TIO TIOATUCKE.

JononHnTenbHas nuTepaTypa

1. Toxmun, A. M. Beibop MaTepuaioB 1 TEXHOJOTHI B MAIMHOCTPOEHUH : ydeOHOe mocooue / A.
M. Toxmun, B. U. Temusix, JI. A. CBeunukoBa. — Mocksa : UHO®PA-M ; Kpacuosipck : Cuo.
dbenep. yu-1, 2020. — 235 c. — (BrIicmee oOpa3zoBanue: bakanaspuar). - ISBN
978-5-16-006377-5. - Tekcr : anextponnsiii. - URL: https://znanium.com/catalog/product/1077362
(mata oopamenwus: 07.03.2023). — PeskxuM 10CTyIIA: TIO TOIITUCKE.

VIHTepHeT-pecypchl

1. Mapounwuk ctamu u crutaBos : caiit. — 2003 — — URL: http://www.splav-kharkov.com/main.php
(mara obpamenus: 13.04.2023). — TekcT : 2I€KTPOHHBII.

6. MeToan4yeckoe 1 NporpaMmmHoe obecneyeHne, MHPOPMALMOHHbIE TEXHOI0M N

6.1 MeToauyeckoe obecrneyeHme

1. UccnenoBanue cnocob60B TepMudecKoil 00pabOTKU 1151 MOBBILIEHNS] KOHCTPYKTUBHOM
MMPOYHOCTH T . METOANYECKHe YKa3aHus K jabopaTopHoii padote Ne 3 mo kypcy
"MatepuanoBeneHue" A MEXaHHUKO-TEXHOJIOTHUYECKOTO (paKybTeTa, (haKkyIbTeTa JIETATEIbHBIX
anmaparos, (hakynpTeTa YHEpreTUKH AHeBHOTO 00y4yeHus / HoBocuO. roc. TexH. yH-T ; [coct.: A. U.
CwmupHaos, E. A. [Ipo6s3, A. A Hukynuna]. - HoBocubupcek, 2017. - 25, [1] c. : mi.. - Pexum
noctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000235241

2. OpraHmu3anus caMOCTOSITEIbHON paboThI cTyaeHTOB HOBOCHOMPCKOro rocy1apcTBEHHOTO
TEXHUYECKOTO YHHBEPCUTETA : METOAUYECKOe pykoBoacTBO / HoBocHO. roc. TexH. yH-T ; [cocT.: FO.
B. Huxutun, T. FO. Cyprunal. - HoBocubupck, 2016. - 19, [1] c. : Tabm.. - Pesxxum moctyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000234042

6.2 Cneunann3MpoBaHHOEe NPorpaMmmHoe obecrneyeHme
1 ITaket oducHbix npunoxkenuii Microsoft Office
2 Onepanmonnas cuctema Microsoft Windows

6.3 VIH(hopmMaLMOHHbIe TexXHOMorm

Mpw ocyLecTBeHMN 06pa3oBaTelbHOro NpoLecca Mo AUCLMNANHE NPUMEHSAIOTCA 3/IEMEHTDI
ANCTaHLMOHHBIX 06pa30BaTe/ibHbIX TEXHO/OMMi, @ TaKXKe CUHXPOHHOTO Y aCUHXPOHHOIO
B3aMMOJENCTBUS B 3/IEKTPOHHOW MH(OpMaLMOHHO-06pa3oBaTenibHoM cpedbl HITY.



7. MaTepmnanbHO-TeXHNYECKOe obecneyveHne

JTabopaTopHbIi CTeH[,

Ne

HaunmeHoBaHue

Ha3HaueHue

1

Mwukpockon "Akcnosept 40 MAT"

CBeTOBOI MMKPOCKOM ANS NPOBeAeHNS
nabopaTopHbIX PaboT Mo Hanpas/eHUAM
"MartepuanoBegeHue 1 TEXHONOINA
martepuanos", "HaHounHxeHepuna",
"TexXHONOrna Xya0XecTBEHHON 06paboTKM
MaeTpuanos" n ap.

2 |9nektponeyb naboparopHas SNOL 7.2/1100 | SneKTpuyeckasn neyb A5 Harpesa, BblAEPXKKN
Cc Tepmonapow Trna "TXA" N OXNIXKAEHMA MaTepnanoB
3 |9nekTponeyb nabopatopHas SNOL 7.2/1100 |3neKTpuyeckas neyb A5 Harpesa, BblAePXKKM

¢ Tepmonapoi Tmna "TXA"

N OXNTaKAEeHNA MaTepraioB

CneuvansHoe 060pyfoBaHue

No

HanmeHoBaHue

Ha3HauyeHne

1

MpoekTop BENQ PB 6240

BOCMPOM3BEeHMe YUeGHOro MaTeprana




DenepanbHOE rOCyapCcTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEXKICHHE
BBICIIIETO 00pa30BaHuUs
«HoBocubupckuii rocy1apcTBEHHbIN TEXHUUECKUI YHUBEPCUTET

Kadenpa marepuanoBeeHust B MAIIHHOCTPOCHUN

“YTBEPXIAIO”

JNEKAH MT®

K.T.H., ToueHT A.I". Tropun

(13 2 1".

OOH/I OLIEHOYHLIX CPE/ICTB

AN CHUITINHBI
Teopusi 1 TEXHOJIOTUS TEPMUYECKOH U XUMHUKO-TEPMUYECKOIl 00padoTKN

O6pazoBarenbHas nporpamma: 22.03.01 MarepuanoBezieHUEe U TEXHOJIOTUN MAaTEPUAIIOB, TPOQUIIH:
MarepuanoBeicHUE ¥ TEXHOJIOTUH MAITHHOCTPOUTEIIbHBIX MaTEPUATIOB

Hosocubupck 2022



1. OO6006meHHas CTPYKTYpPa (pOHIA OLEHOYHBIX CPEICTB JUCIHIIMHBI

O06o0meHHass cTpykTypa (oHIa OLIEHOYHBIX CPEICTB MO AUCHUILIMHE Teopus M TeXHOIOTHUS
TEPMUYECKOI M XMMHUKO-TepMHUUECcKOil 00paboTku npenctasieHa B Tadbmuie. COBOKYIHOCTh Pe3yIbTaTOB
00yd4eHUs 10 JUCHUIIIMHE COOTHECEHA C YPOBHAMH C(OPMHUPOBAHHOCTH KOMIIETCHIIUI U COOTHECEHHBIMU
C HUMH HHIMKATOpaMu. MHIUKATOPHI AOCTIDKEHHS KOMIICTCHLMH H3MEpsSeMbl C MOMOIIBIO CPEICTB
TEKyIIeH ¥ MPOMEKYTOYHOM aTTECTANK O JUCHHILINHEe Teopus 1 TEXHOIOTHS TEPMUIECKON M XUMHUKO-
TEPMUYECKOI 00paboTKH.

Tabmumima
JTansbl OLEHKH Pe3yJIbTATOB 00yUeHUs U
COOTHECEHHBIX ¢ HUMHM HHAMKATOPOB
JTOCTHKEHUs] KOMIeTEeHIit
®opmupyembie HWaaukaTopsl Meponpusitus
KOMIIeTeHI[UH KOMIIeTeHIHI Temer TEKYIIEro KOHTPOIs IIpome:xkyTOUHAS
(koHTpOJIbHAS
pabota, KypcoBoii arrecrauus
(3K3aMeH, 3a4eT)
npoekt, PI'3(P),
pedepar u ap.)
OIIK-2  Cnoco0eH|2. 3HaeT Bnusaue cxopoctu oxnaxiaeHus|Otyer 1o | DK3aMeH, BOMpockl 1-
y4acTBOBATh B|HOPMAaTHBHYIO U IIpU 3aKalke Ha MHUKPOCTPYKTYpY |l1abopaTopHoi paboTe|22
MIPOEKTHPOBAHUHT TEXHOJIOTHYECKYIO || MeXaHUYeCKUe cBoiictBa|l, 2
TEXHUYIECKHAX JOKYMEHTAINIO U | YTICPOTUCTHIX cTanei
00BEKTOB, CHCTEM M |MpoekTHpoBanus u |MccienoBanne piusgaud |PI'3, 3aganme 1, 5
TEXHOJIOTHYECKUX  |COTPOBOXKICHHUS OXJIaXKTAFOIIIAX cpen Ha
MIPOIIECCOB C YUYETOM |IPOM3BOJCTBA 3aKaTMBacMOCTb "
SKOHOMHYECKUX, TEXHUYCCKHUX MIPOKAIMBAEMOCTh YTJICPOIUCTHIX
IKOJIOTHYECKUX 1|00BEKTOB, CHCTEM U |cTayei
COIMATILHBIX MIPOIIECCOB B 00JIACTH
OTrpaHUYEHUI HWH)XEHEPUU
OIIK-5  CmnocobeH|2. Opranmsyer, Nzyuenue TexHoJorugeckoro |OTuer no|DK3aMeH,  BOMIPOCHI
pemaTh HAYYHO- | BBIITOJTHSIET npoiiecca HUTPOIIEMEHTAIWH | TabopaTtopHoii padote |23-40
HCCJIEIOBATENIbCKUE |IKCIIEPUMEHTAIIBHBIE |CTaleH U3zyuenue|3, 4
3aaqu TIPH | ICCIIeTOBAHUS Ha TEXHOJIOTHYECKOTO mporiecca
OCYLIECTBIIEHUU COBPEMEHHOM I[EMEHTAINHU CTaJIel PI'3, 3aganue 1-4
poQeCCHOHANBHON |ypOBHE U
JIeSITeTbHOCTH c|aHanu3upyer
MpUMEHCHAEM pe3yIBTaTHI
COBPEMEHHBIX
MHPOPMALMOHHBIX
TEXHOJIOTUH u
MPUKIIATHBIX
anmapaTHo-
MPOTPaAMMHBIX
CPEICTB

2. MeTtoanka oueHKH 3TanoB GopMUPOBAHHS KOMIIETEHIHIA MO AUCHUILINHE

PesynbpTarel oOydeHUss MO MAUCUUIUIMHE, COOTHECEHHBIE C YCTAaHOBJIEHHBIMH B IpOrpamMme
WHAMKAaTOpaMH JOCTH)KEHHsS KOMIIETEHLUH IPOBEPSIOTCA IPU IPOBEIECHUU MEPOIPHUITHH TEKyLIEH
aTTecTaluuu (KOHTPOJIs) B MpOIlecce N3YYeHUsl TUCIIUIUIMHBI, YKa3aHHbBIX B Tabnule pasnaena 1.

B 7 cemectpe 00si3aTenbHBIM 3TAliOM TEKYIIEW aTTECTAllUM SBISETCS pacyeTHO-Tpaduyeckoe
3aganue (PI'3). TpeboBanus k BeimosnHeHuto PI'3, cocTaB 1 npaBuiia orieHKH chOpMyIMPOBaHbI B TACIIOPTE

PT'3.

[TpomexyTouHasi arrecTanus Mo AUCHMILIMHE TPOBOAUTCA B 7 ceMmecTpe - B (popme dK3aMeHa,

2



KOTOPBIi HamNpaBJICH Ha OLEHKY CGHOPMHUPOBAHHOCTH pE3YJIbTaTOB OOYYCHHS TIO IUCIHILIHHE,
COOTHECEHHBIX C YCTaHOBJCHHBIMH B IpOTpaMMe HMHIUKATOpaMu IocTukeHus komnereniuit OITK-2,
OITK-5 1 COOTHECEHHBIX ¢ HUMH HHAMKATOPOB. (CM. TabuIly pasaena 1).

DK3aMeH MPOBOAMTCSA B YCTHOW (opme mo Oumiieram, CoIepKalldM JBa BONPOCA, KKABIH U3
KOTOPBIX TpeOyeT pa3BEepHYTOr0 OTBETA C MOSACHEHUSIMHU U 0OOCHOBAaHUEM H3JIaraeMoro Matepuaia. bumer
dopmupyercss u3 mpuBeneHHOro B Ilacmopre sK3amMeHa CHHMCKAa BOMPOCOB, MO3BOJISIOMIMX OIICHUTH
pe3yNbTaThl 00Y4YEeHHUs [0 TUCHUIUIMHE (MOIYJII0) OCTaBUTh HY)KHOE, COOTHECEHHBIE C YCTAHOBJICHHBIMU B
[IporpaMMe MHAUKaTOpaMH JOCTUKEHUS! KOMIIETEHIUH.

OO0uye mpaBuia BBICTABICHUS OLIEHOK TEKYILEH U MPOMEKYTOUHONW aTTeCTallUU IO JAUCLUILINHE
OTIpeNIeNAI0TCs OATUIbHO-PEUTHHTOBON CHCTEMOH, MPUBEIEHHON B paboyueil mporpaMMe AUCIUTLINHBL.

Ha ocHOBaHMM KpUTEpHUEB, MPUBEACHHBIX B II. 3, OCYIIECTBIACTCS OIICHKA YPOBHEH JOCTUTHYTHIX
pe3yNbTaTOB O0yUYEHUS M0 TUCIUTUINHE, COOTHECCHHBIX C YCTAHOBICHHBIMU B MMPOTPAMME WHIUKATOPAMU
noctmkerus komnereHud OIIK-2, OIIK-5, 3akperuieHHbIX 3a JUCITUTIIMHOM.

3. OO0mas xapakTepucTHKA YPOBHel pe3yJibTaTOB 00y4eHHs, COOTHECEHHBIX ¢ MHAUKATOPaAMH
AOCTHKEHHUS] KOMIIeTeHIUii

IIponBuHyTHIii. TeopeTrueckoe coiepkaHrue Kypca 0CBOCHO MOJHOCThIO. CTy/IEHT IeMOHCTPUPYET
CHCTEeMaTH4YEeCKOe U IIyOOKOe NMOHMMaHHE Y4eOHOro MaTepuana M CHOCOOHOCTh K CaMOCTOSTEILHOMY
NOTIOJTHEHUIO M OOHOBJICHWIO 3HAHMH B XOJ€ HajbHEHIIEH y4eOHOH paboTel M MpOodecCHOHATBHOMI
nesitenbHOCTH. ChopMHpPOBaHBI HEOOXOIMMBIE HABBIKH NMPAKTUYECKOH paboThl. Bee yueOHbIe 3amaHus,
IPeyCMOTPEHHBIE MPOrPaMMON OOYUYCHHS, BBIIIOJHEHBI KAaueCTBEHHO, Oe3 3amedaHuil. Pe3ynbraTh
o0y4YeHHs 0 JUCHUIUIAHE (MOMIYII0), COOTHECEHHBIE C YCTAaHOBJICHHBIMH B IPOTPaMME€ WHAMKATOPAMHU
JOCTHKCHUS] KOMITETCHIIMH, OLIEHEHBI YNCJIOM OaJlJIOB, BXO/SIIUM B IMAIIa30H MTPOJABUHYTOTO YPOBHSL.

Ba3osnblii. TeopeTndeckoe coaep:kanrue Kypca OCBOCHO B 00beMe, HEOOXO0IUMOM JIJIs TalbHEenIen
yueObl ¥ TpohecCHoHaNbHOM AesTenbHOoCTH. HaBbiku mpakTHueckoit paboTsl chopMupoBaHbl Ha 6a30BOM
ypoBHe. Bce npemxycMoTpeHHbIe TpOrpaMMoi 00yueHusi yaeOHbIe 3a/laHUs BBIMOJHEHBI ¢ HEOOIBITMMHU
norpemHocTsIMu. Pe3ynpraTel 00y4eHHs MO JUCIUILTHHE (MOYJIII0), COOTHECEHHBIE C YCTaHOBIEHHBIMH
B IIPOrpaMMe WHIUKATOPAMH JIOCTHKEHUSI KOMIIETEHIIMH, OLIEHEHBI YNCIIOM OaJIJIOB B TIpeiesiax 0a30BOro
YPOBHS.

IloporoBelii. TeopeTudeckoe cojaep)kaHue Kypca OCBOGHO B 00beMe, HEOOXOIUMOM JIst
JanpHeimei yuedbl u npodeccuoHalbHON AeaTebHOCTH. HekoTopble mMpakTHUeCKHe HaBBIKU paboThI C
chopmHpoBaHbl ¢ TpobOenamu. YueOHbIE 3aJaHusi, MPEAYCMOTPEHHbIE NporpaMMoil 00ydeHus,
BBINOJIHSJIMCH C OUTMOKaMU, UCTIPABIEHHBIMU 1101 pyKOBOICTBOM NpenoaBaress. Pe3ynbrarsl 00yueHus
0 IUCUUIUIMHE (MOAYJIIO), COOTHECEHHBIE C YCTAaHOBJIEHHBIMH B [IPOrPaMMe UHIMKATOPaMU TOCTHKEHUS
KOMIIETEHIIN, OLIEHEHbI YUCIOM 0aJUIOB B MpeJienax MoporoBoro ypoBHs.

Hu:xe moporosoro. Teopernueckoe coaepkaHue Kypca ocBoeHO (parmeHTapHO. HeoOxonumebie
HaBBIKM MPAKTUYECKOH paboThl C(HOPMHPOBAHBI MHUHMMAIBHO. BONBIIMHCTBO Y4eOHBIX 3aJaHMA,
MPEelyCMOTPEHHBIX MpPOrpaMMoil OOy4YeHMs, HE BBINIOJIHEHBbI. Pe3ynbTaTel OOyueHus MO JUCIUILINHE
(MOMyJII0), COOTHECEHHBIE C YCTAaHOBJICHHBIMH B MPOTrpaMMe MHIUKATOPAMHU JOCTHKEHUS KOMIIETEHIINH,
OLICHEHBI YMCJIOM 0aJlIOB, BXOJAIIMX B AUAMA30H HUXKE TOPOrOBOTO YPOBHSL.



DenepanbHOE FOCYAaPCTBEHHOE OI0/PKETHOE 00pa30BaTEeIbHOE YUPEXKICHUE
BBICIIETO 00Pa30BaHMs
«HoBocuOupckuii rocy1apcTBEHHBINH TEXHUYECKHI YHUBEPCUTET

Kadenpa marepuanoBeeHusi B MAITUHOCTPOCHUN

IMacnopr 3x3amMeHa

o qucruIuimHe « Teopus U TEXHOJIOTHUS TEPMHUECKON M XUMUKO-TepMUIECKoi 00paboTkmny, 7
CEeMecCTp

1. Meroauka oLeHKHA

DK3aMeH TPOBOJIUTCS B YCTHOH (opme, 1o Owneram. buier coctouTt u3 2 BOMPOCOB H
(bOpMHUpYETCSI TIO CIIETYIONIEMY MTPABIITY:
— TIEPBBIN BONPOC BEIOUPAETCS M3 TMara3oHa BOMpocoB 1-22;
—  BTOPOM BOIPOC U3 JHariazoHa Borpocos 23-40.
Takum 00pazom, IPOBEPSIOTCS Pe3yJIbTaThl 00YUEHHS MO AUCIUILINHE, COOTHECCHHBIC C
YCTaHOBJICHHBIMHU B TIPOTPaMME HHJIMKATOPAMHU JOCTHUKCHHSI KOMITCTSHITUH .
Ha sx3amMene mpernogaBarenb BIIpaBe 3aaBaTh CTYJICHTY YTOYHSOIINE M JOTOJHUTEIILHbIC
BOIIPOCHI U3 001IIero rnepedHs (I1. 4).

(I)OpMa 9K3aMCHAIITMOHHOI'O ounera

HOBOCHUBUPCKU I'OCYTAPCTBEHHbBIN TEXHUYECKNUIN YHUBEPCUTET
®akynperer MTO

buser Ne
K 9K3aMeHy IO TUCIUILINHE « Teopus U TEXHOJIOTHS TEPMUUECKON H XUMUKO-TEPMUIECKON
00pabOTKNY

1. OTxur u HopManu3anus cTaaen
2. llemenTanus B TBEpAOM KapOropuzatope

YTBepkaato: 3aB. kaenpoi nojxkHOoCTh, DO
(oamnucs)

(mara)

2. Kpurepumn ouneHku pe3y/bTaTOB 00y4YeHHsl, COOTHECEHHbIX C YPOBHSIMH OCBOEHMS
UHIUKATOPOB JOCTUKEHUS] KOMIIeTeH il

OTBeT Ha SK3aMEHALMOHHBIM OWJIET 3aCUMTHIBACTCS Ha NPOABMHYTOM YpPOBHE, €CIH
CTYAEHT NPOBOJAUT CPABHUTEJIbHBIA KOMIUIEKCHBIM aHaJIM3 Marepuana, BBIBISIET MPOOJIEMBI,
IpemaracT MEXaHW3Mbl HMX PEIICHHs, MPEICTaBISAET KOJIMYECTBEHHBIC XapaKTEPUCTHKHU



OTpE/ICTICHHBIX TPOILIECCOB, TMPUBOAUT KOHKPETHBIE MPUMEPHI, HE JIOMYCKAaeT OIIHOOK.
COBOKYIHOCTh PE3yJbTAaTOB OOYYECHHUS MO MUCIUIUIMHE U COOTHECEHHBIX ¢ HUMHU HHIUKATOPOB
JOCTHKEHUS] KOMIIETEHIIUI HE COJIEPKUT MPOo0eIoB. Y CTaHOBJICHHBIE B IPOrpaMMe KOMIIETEHIIUU
chopMupoBaHbl B moaHOM 00beMe. OrnieHka cocrasisieT om 35 do 40 b6annos.

OTBeT Ha PK3aMEHAIIMOHHBIN OMJIET 3aCUUTHIBAETCS HAa 602a30BOM YPOBHE, €CIIU CTYICHT IIPH
OTBETE Ha BONPOCHl (HOPMYIHPYET OCHOBHBIC MOHSTHS, JaeT XapaKTEPUCTHKY IPOIIECCOB,
SBJICHUHM, MPOBOJUT aHAJINW3 MPHUYMH, YCIOBUH, CIOCOOCH MPEICTaBUTh KOJIWYECTBEHHbBIC U
KAYeCTBCHHBIC XapaKTEPUCTUKU TporieccoB. COBOKYIMHOCTh pPe3yJbTaTOB OOydYeHHUs IO
JTUCIUIUIMHE U COOTHECEHHBIX C HUMHU HHAMKATOPOB JOCTMXKEHUS KOMIIETEHIUH COJEPIKUT
HECYIIIECTBCHHBIE MPOOENBI. YCTAaHOBJICHHBIE B MPOTrpaMMe KOMIIETEHIIMU C(HOpPMHpPOBAHBI Ha
6a30BoM ypoBHe. O1ieHKa cocTaBiseT om 34 0o 27 6annos.

OTBeT Ha 3K3aMEHAIMOHHBIN OHMJIET 3aCUMTHIBACTCS HA MOPOTOBOM YPOBHE, €CIIH CTYJCHT
IpU OTBETE Ha BOMPOCHI JaeT OMpEesieHHEe OCHOBHBIX MOHSATHM, MOXKET MOKa3aTh MPUYUHHO-
CIICJICTBEHHBIC CBS3U siBICHUN. COBOKYIHOCTH PE3YyJbTAaTOB OOY4YEHHUS MO AWCIHUILIUHE U
COOTHECEHHbIX C HUMH HMHAUKATOPOB JOCTHIKEHHSI KOMIIETEHIUI COAEPKHUT MPOOEIbI.
YcTaHOBIIEHHBIE B TIPOrpaMMe KOMITETEHIIMU CHOPMHUPOBAHBI Ha TIOPOroBoM ypoBHE. OlieHKa
coctaBisieT om 26 0o 20 bannos.

OTBeTr Ha OK3aMCHAIOHHBIA OWJIET CYMTACTCS HEeYJAOBJETBOPUTEIbHBIM (HUXKE
MIOPOTOBOTO YPOBHSI), €CIU CTYJIEHT MPHU OTBETE Ha BOIMPOCHI HE JACT ONPENEICHUN OCHOBHBIX
MOHATUH, HE CIIOCOOCH TMOKa3aTh MPHYUHHO-CICICTBEHHBIC CBsI3U siBICHHH. COBOKYIHOCTH
pe3yNbTaTOB OOyUYeHUs] MO JUCHUIUIMHE W COOTHECEHHBIX C HMUMU HMHIUKATOPOB JOCTHIKCHUS
KOMIIETCHIIMIA COACPKHUT CYIIECTBEHHBIC MPOOEIbI. Y CTAHOBIICHHBIC B IIPOTPaMME KOMITCTCHIIUN
He chopmupoBanbl. O1ieHKa cocTaBisieT menee 20 6annos.

3. IlIkana oneHkKu

DK3aMeH CUUTAeTCs CAAHHBIM, €CIM CyMMa OaJljIoB IO BCEM 3aJaHusIM OuJieTa COCTaBIAET OT
20 no 40 6amioB BrmounTenbHo. CymMMa meHee 20 0ayuioB NpU3HAETCS HEYJOBJIETBOPUTEIbHBIM
pE3yJIBTaTOM MPOMEKYTOUYHON aTTECTAIMH 110 TUCLIUTLIIHE.

B o0m1eit orieHke 1Mo JUCIHHUILTHHE SK3aMEHAIOHHbIE 0alIbl YYUTHIBAIOTCS B COOTBETCTBHH
C TIpaBUJIaMH OAJTLHO-PEUTUHTOBOM CHUCTEMBI, ycTaHOBIEHHBIMU B HI'TY.

4. Bompocsl K 5K3aMeHY N0 AUCHHMIIMHE « Teopus U TEXHOJIOTUs TEPMUYECKON U XUMHKO-
TEPMUYECKOI 00paboTKI»
1. InarpaMma COCTOSIHUSA JK€JI€30- YIIIEPOT
2. VI30oTepMuYecKoe NMpeBpalleHue B CTAIAX
3. TepMokuHeTHYECKas TuarpaMma MpeBpalleHus ayCTeHUTa.
4. IloBepXHOCTHas 3aKaJIKa CTajeu
5. XonoaHas riaacTudeckas aedopmariis MeTauia
6. l'opsiuas rutactuueckas aedopmarus.
7. YraepoaucThie CTaH.
8. UyryHsl.
9. Tepmomexanuyeckasi 00padoTKa.
10. OTxur u HopManIu3anus cTajei.
11. Cnoco0sl 3aKaiku crajien.
12. 3akanka u HopMaJIU3aLKsl CTAIEH.
13. MHCTpyMEHTAJIBHBIE CTAJIH.
14. Knaccudukanus 1 MapKHUpOBKa JIETHPOBAHHBIX CTaJEH.
15. MapTeHCcuTHOE TTPEBPAILICHHE.
16. IlepnuTHOE NpeBpalleHuUE.
17. beiHUTHOE NTpEBpaICHUE



18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
. llemenTanus B TBepAOM KapOropuzaTope
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

28

JInTeliHbIe alIIOMUHUEBLIE CILIABEI.
Jedopmupyembie aTlOMUHUEBBIC CIIIABBI.

I[I/Ial"paMMa HU30TCPMHUUYCCKOIr'O IIpEBpaAllICHUA ayCTCHUTA.

IIpeBpalenue npu OTIyCKe.

Bansaue JICTUPYIOIINX 3JIEMCHTOB Ha IIPEBpAICHUS B CTAJIAX.

bopupoBanue
A3oTHpoBaHMe
Hurpouemenranms
BonbsdppamupoBanue
A3oTupoBaHue

KunkoctHas nemMeHTanus
[leMeHTaLMsI B KUTISILEM CII0€
TepmooOpaboTKa a30THPOBAHHBIX JIETAJCH
["azoBoe azoTUpOBaHUE
ANUTHPOBAaHUE B OPOLIKOBBIX CMECSX
AnuTHpOBaHUE B pacIuiaBax
bopupoBanue B TBEpAOH cpene
bopupoBanue B )KuJKOM cpefie
bopupoBanue B ra3oBoii cpeze
KunkoctHasi nemeHTanus
[{emeHTaMs B KUITALLEM CJIOE
AnutupoBaHue



denepanpHOE TOCYAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YIPEKICHNE
BBICITICTO OOpa30BaHUs
«HoBocubupckuii rocy1apcTBEHHBI TEXHUYECKHI YHUBEPCUTET
Kadenpa marepuanoBeeHusi B MAITHHOCTPOCHUN

acnopr

pacquHO-rpa(bnquKoro 3alaHUA
o qucruIuimHe « Teopus U TEXHOJIOTHS TEPMHYECKON M XUMUKO-TEpMUIECKOi 00paboTkmny, 7
CEeMeCTp

1. MeToanka oneHKH

Brimonnenue pacuetrHo-rpaduueckoro 3amanus (nanee - PI'3) sBisiercs hopmoit Tekyteit
aTTecTaluuu (KOHTPOJIS) MO AUCLUILIMHE, IPEAYCMOTPEHHON YUEeOHBIM TIAHOM.

Henp PI'3: cTyneHTHl MODKHBI HAYYHMTHCS Ha3zHadyaTh U OOOCHOBATh BBHIOOP PEKHMOB
TEPMHUYECKON U XUMHUKO-TEPMUYECKON 00pabOTKH M YMETh ONpPEAeNsTh CTPYKTYpy M CBOWCTBa
IIOCJIE HarpeBa U OXJIAKICHHUS.

OO6s3aTenbHbIM  dnieMeHTOM PI'3  sBisitoTcss Ha3HaueHUe U OOOCHOBAaHHME PEXHMOB
TEPMUYECKOH W XHMHUKO-TEPMUYECKOH O0OpabOTKH, OOBSCHEHHWE BIHMSHHUSA JISTUPOBAaHUS Ha
MpeBpaIeHHs], IPOUCXOIAIINE HA BCeX ATanax 00pabOTKU CTaU U I[BETHBIX CILJIABOB

Howmep 3amanust cooTBeTcTBYeT nocieaneii nudpe (mudpam) B HOMepe 3a4e€THON KHIKKA
(cTymeHueckoro ousera).

PT'3 BeImoHsAETCSA MHAUBUTYAIBHO

PI'3 coctout u3 5 3aganuii. KoandecTBo 3agaHMi 10CTATOYHO JJIS 00eCIICUEHMS, KaXKI0TO
oOyuyarolierocs UHAUBUAYaJIbHBIM 3aanuemM PI'3.

3amena 3aganus PI'3 ocymiecTBisieTcss O COTJIACOBAHUIO C IMPENOJABATENIEM W3 4ucia
pe3epBHBIX (HE 3aHATHIX) 3aIaHHH.

[lepen BbIlIONHEHUEM 3aJaHUsl CTYJEHT JOJKEH O3HAKOMHUTBCS C TEOPETUYECKHUMH
MaTepuaiaMH, KOTOpbIE MPENoJaBaTelib IPEIOCTABIISAET Ha JIEKIIMOHHBIX 3aHATHX

IIpenogaBaTens OCYIIECTBISET PYKOBOJACTBO IO BBINOJIHEHHMIO 3aJaHMs, OKa3blBacT
KOHCYJIbTAI[MOHHYIO TIOMOIIIb ¥ TpUHKUMAaET oTyeT 1o PI'3.

Ilo pesynpraTam BbinoaHeHUs P13 BBIMOIHAETCS OTYET, KOTOPBINA COCTOUT U3 CIEAYIOLIUX
yacTen:

Tutynbaeiit muct (Cum. [punoxeHue)
3ananue 1 (o BapuaHTam)

3ananue 2 (10 BapuaHTaMm)

3ananue 3 (10 BapuaHTaMm)

3ananue 4 (10 BapuaHTaMm)

3ananue 5 (10 BapuaHTaMm)

Criucok mTepaTypsl ¥ HICTOYHUKOB

Noogok~wdPE

Tpebosanus k ohopmaeruio:

O6bem PI'3 10-15 crpannn mammHonucHoro tekcta popmara A4. Ilpudr Times New
Roman, 12. ®opmynsl HabuparoTcs B pemaktope Math Type. Pazmenienne ckaHMpoBaHHBIX
dopmyn He nomyckaetcs. Hymepanusi cTpaHMil CKBO3Hasi, B HH)KHEH 4YacTH JIMCTa MO LIEHTPY
apa0bckumu nudpamu. Pabora nomxHa ObITH OTpEAKTHPOBAHA, HE COepkKaTh opdorpaduiyeckux,
CHUHTAKCUYECKHMX M CTHJIEBBIX OIINOOK.

OtueT B YCTAHOBJICHHBIC CPOKH CHACTCA Ha Kaq)e;[py AJi1 MIPOBCPKH. HpenonaBaTenL
OLICHUBACT KadyC€CTBO pa6OTBI, OTMEYACT IMOJIOKHTECIBbHBIC CTOPOHBI MU HEOOCTATKHU pa6OTBI n



ompezenseT, N0MycKaeTcs Ju oHa K 3amure. [Ipu HeoOxoauMocTH mpenoAaBaTess BO3BpallaeT
PI'3 crynmenty mis nopabGOTKM W YCTaHABIMBAECT CPOKH MOBTOPHOTO MPEIOCTABICHUS ISt
npoBepKku. 1o 3ammThl paboThI CTYIEHTOM JIOJKHBI OBITH CAEaHbl HEOOXOAUMBIE UCIIPABIICHUS
Y JIONIOJIHEHUS 110 BCEM 3aMEYaHMsIM IIPENO01aBaTeNs.

[Ipu nonoxutenbHOM pe3ynbrare oneHuBanus PI'3 cTyneHT e€ pacnieuaTsiBaeT, nepeaaet
Ha Kadeapy U 3alUIIaeT 10 CECCUU B HA3HAYEHHOE MPETo1aBaTesieM BpeMsl.

3amura PI'3 cocrour B MHOUMBUIYadbHOM YCTHOM COOECEIOBAaHUU CTYyJAEHTa C
npenogasareneM. B mporecce 3amuThl BBISBISIETCS YPOBEHb 3HAHUN CTY/EHTA, CTENEHb €ro
CaMOCTOSITENIbHOCTH MPY BBIIOTHEHUH pa0boThI. [1o pe3ynbratam 3aliuThl CTYACHTY BBICTABIISAETCS
OLICHKA B COOTBETCTBHUHU C KPUTEPUSMH, IPUBEEHHBIMU B 1. 2 Hactosuiero [lacnopra.

2. Kpurtepun oueHKH pe3yJbTaTOB 00y4YeHHsl, COOTHECEHHBIX C YPOBHSIMH OCBOEHMA
UHIUKATOPOB JOCTHKEHHs KOMIIeTeHIUI

OOuue mpaBuiia BBICTABIEHHMS OLEHOK TEKYLIEH aTTecTaluu ONpeAesstoTcs OalibHO-
PEUTUHIOBOM CHUCTEMOM, YCTAHOBIIEHHOM JIOKaJIbHBIM akToM HI'TVY.

PI'3 cuutaercs BbIIIOJIHEHHOI HA IPOABHHYTOM YPOBHE, €CIIH BCE HEOOXOJUMBIE PACUETHI
MIPOU3BEICHBI CaMOCTOSITENIbHO U 0e3 omuboK; Bce pazaensl PI'3 BBIMOIHEHBI MPAaBUIBHO U B
MOJIHOM 00BeMe; paboTa odopmileHa B COOTBETCTBUH C TPEOOBaHUSIMU; CllaHa MIPETO/IaBaTEeIio B
yKa3aHHbIE CPOKU M HE BO3BpaIllanach AJsl JOpaOOTKH; JaHbI MOJHBIE U Pa3BEPHYThIC BHIBOABI U
PEKOMEH/JAlUK; Ha 3allUTe CTYJEHTOM JaHbl YBEPEHHbIE M apryMEHTHPOBAHHBIE OTBETHI.
COBOKYIHOCTh 3aIlJIaHUPOBAHHBIX PE3YJbTATOB U COOTHECEHHBIX C HHUMHM WHIUKATOPOB
JOCTUKEHHUSI KOMIIETEHLUUH HE COAEpPKUT IpobenoB. 3akpersieHHble 3a PI'3 kommnereHnuu
chopMHUpOBaHbI Ha MPOJIBUHYTOM ypoBHE. OtieHka coctasiset om 18 do 20 6annos.

PI'3 cumTaercss BBIMOJHEHHOH Ha 0a30BOM ypOBHE, €CIIM BCE HEOOXOAMMEBIE pacueThl
MIPOU3BEICHBI CAMOCTOSITENIbHO M 0€3 CYIIECTBEHHBIX OIMIMOOK; Bce pazaensl PI'3 BeimonHeHbI
MpaBUJILHO, HO €CTh 3aMEYaHusl K MOJIHOTE MPeIoCcTaBIeHusI HHPpopMaluu; padbota opopmicHa B
COOTBETCTBUU C TpeOOBAHMSMHM; CllaHA MPENOAABATENI0 B YKa3aHHBIE CPOKM U OIHOKPATHO
BO3Bpalllajiach CTYACHTY JJii HE3HAYUTENIbHON 10paOOTKH; B 3aKJIIOYEHUH JIaHbl BBIBOABI U
PEKOMEH/IalluH; Ha 3alUTe CTYACHTOM JONMYyIIEeHbl HEPUHIMIHAIbHbIE OIMOKH. COBOKYIHOCTb
3alJIAaHUPOBAHHBIX pE3yJlbTaTOB M COOTHECEHHBIX C HUMHU MHJIUKATOPOB JIOCTHKEHUS
KOMIIETEHIIMH COJEpKUT HEeCyILecTBEHHbIe INpolOeinbl. 3akpemieHHble 3a PI'3 kommnereHmu
chopmupoBaHbsl Ha 6a30BOM ypoBHe. OnieHka coctasisier om 14 do 17 6annos.

PI'3 cunTaercs BHINOIHEHHONW HA MOPOrOBOM YpPOBHE, €CIIM BCe HEOOXOAUMBIE pacueThl
IIPOU3BENIEHBI CaMOCTOSITENIbHO, HO C OLIMOKaMM, 4acTh M3 KOTOPBIX HOCUT IMPUHLUIHUAIbHBIN
XapakTep; €CTh 3aMeYaHus K IMOJHOTE MpPeNoCTaBlieHUs MHpopmauuu; pabora odopmiieHa B
COOTBETCTBUU C TpeOOBAaHUSAMH; C/laHa MPENOJABaTENI0, HO HEOJHOKPATHO BO3Bpallaach
CTYACHTY IJs J0pa0OTKU; B 3aKIIOUEHHM JIaHbl KpaTkue BbIBOABI, 3amuTa PI'3 BbI3bIBaeT y
CTyJeHTa cepbe3Hble 3aTpyAHeHUs. COBOKYNHOCTh 3allNIAaHUPOBAHHBIX pE3yJNbTaTOB U
COOTHECEHHBIX C HUMH HHIMKATOPOB JOCTH)KEHHS KOMIIETEHLUH COAEPKUT CYLIECTBEHHBIE
npobenbl. 3akperieHHble 3a PI'3 koMneTeHuy copMUpOBaHbl Ha MOPOroBoM ypoBHE. OleHKa
cocrasnsieT om 11 0o 13 bannos.

PI'3 cuurtaercss He BBINOJHEHHOH (HU)KE IIOPOTOBOTO YPOBHS), €CIU PacueThl
NPOM3BEACHBl C CEpPhE3HBIMH OMIMOKAaMH; €CTh 3aMe4YaHHs K IIOJHOTE MPEeJOCTaBICHUS
uHpopmanun u odopmienuto; PI3 Obuta cmaHa mpemnojaBaTenito, HO HEOJHOKPATHO
BO3Bpallaiach CTYJEHTY IJIs AOpaOOTKH, YTO HE MPUBEJIO K yIydllIeHuIo ee kauecTBa; PI'3 He
JOTIYIIEHA 10 3alUThl, YTO CBUJETEIILCTBYET O HEYIOBJIETBOPUTEIHHOM YPOBHE JOCTUTHYTHIX
CTYJEHTOM pe3yJpTaToB. COBOKYMHOCTh 3aIUIAHMPOBAHHBIX PE3YJBTATOB U COOTHECEHHBIX C
HUMHU HMHJUKATOPOB JOCTH)KEHHS KOMIETEHIIMHA COJIEPKUT MHOKECTBEHHBIE CYILECTBEHHbBIE
npobensl. 3akperuieHHble 3a PI'3 kommneTenuuu He chopmupoBansl. OneHka cocrapiset menee 10
bannos.



3. IlIkana oneHKH
B oOmeli onenke mo aucumiuiiHe Oamibsl 3a PI'3 yuuThIBalOTCS B COOTBETCTBHH C
npaBWiIaMyd  OaJUIbHO-PEUTHHTOBOM  CHCTEMBI, TPHUBEAECHHBIMH B pabodell mporpamme
JMCITUTLUINHEL.
PI'3 kak ¢opma Tekymeil arrecraimuu (KOHTPOJIS) MO AUCHUILIHHE CUUTACTCS YCIIEITHO
BBITIOJITHCHHOM, €CJIM CyMMa TIOJTYYeHHBIX 0a/UIOB 1O BCEM ero 3amaHusM cocrariser oT 10 mo 20
0aJJIOB BKJIIOYUTEILHO.

4. IlpumepHblii nepeyeHb BapuanTos PI'3

Bapmuanr 1
1.Ha3naubTe TemnepaTrypy 3aKallki, OXJIXIAAOUIYI0 CpeAy U TeMIIepaTypy OTIIyCKa IPYKUH U3
ctasin 70. OnuIuTe CyIIHOCTh HMPOUCXOASILUX IPEBPALICHUN, MUKPOCTPYKTYPY U CBOWCTBa
CTaJId MOCIie TEPMUYECKO 00pabOTKH.
2. 1511 U3rOTOBIICHUS PE3LOB BhIOpaHa ctanb POMS. YKaxuTe cOCTaB M ONPEAEIIUTE TPYIITY CTAIH
1o HazHayeHuto. Ha3HaubTe U 000CHYHTE PEXUM TEPMHUECKON 00pabOTKH, OOBSICHUB BIUSIHUE
JIETUPOBAHMSI HAa IPEBPALLCHMUS,
MPOUCXOSAIINE MPH TepMUYecKor o0paboTke AaHHOW cTanu. ONHUIIUTE MUKPOCTPYKTYPY U
TJIaBHBIE CBOKCTBA PE3IOB IMOCIIC TEPMHUUYECKON 00pabOTKH.
3.1 HEeKOTOPBIX AcTael (1eku 6apadaHoB, Iapbl IPOOUIBLHBIX MEJIBHHMII U T.I1.) BEIOpaHa CTajlb
110I'13. Ykaxute coCTaB W ONpEAeNuTe TPYMIy CTaId MO Ha3HaueHWio. HaszHaubTe pexum
TEPMHUECKOI 00paboTKH U 000CHYiTE ero BbiOop. ONMUIINTE MUKPOCTPYKTYPY CTaId U IPUUUHBI
€€ BBICOKOM M3HOCOYCTONYMBOCTH.
4.JIns u3roTOBJICHUS JIeTajei B aBUACTPOCHUH NIpuMeHsieTcs cruiaB MJIS. Pacimdpyiite cocras
CIUIaBa, YKaKUTE CIIOCOO U3TOTOBJICHUS JIeTallel U3 IaHHOTO CIUIaBa U OIUIINUTE XapaKTePUCTUKU
MEXaHUYECKUX CBOMCTB 3TOr0 CIUIABa.
S5.Ionmuamuasl ¥ nonauyperanbl. ONMILIMTE UX COCTaB, CBOMCTBA U 00JacTb NMPUMEHEHUS B
MalIMHOCTPOEHUHU.

Bapmuanr 2
1.BriGepute MapKy 4yryHa Jisi U3TOTOBJIEHHS OTBETCTBEHHBIX JIeTaJIel MAallIMH. Y KaKUTE COCTaB,
00paboTKy, CTPYKTYPY U OCHOBHBIE MEXaHHUYECKHE CBOICTBA.
2.Kynauku J0JKHBI MMETh MUHUMAJIbHYIO J1€(pOpPMaLIHIO U BBICOKYI0 U3HOCOYCTONYMBOCTh MPU
TBEPAOCTH TMOBepXxHOCTHOrO ciosi 750-1000 HV. [Ins wux wu3roToBIEHUs BBIOpaHA CTallb
35XMIOA. Pactudpyiite cocTaB cTaiy v OMpEEIUTe TPYIITy CTAIH 10 Ha3HaueHuto. HazHaubTte
U O0OCHYHTE PEeXUM TEPMUYECKOH M XMMHUKO-TEPMHUUYECKOH O0OpabOTKH, OOBSCHHUB BIHMSIHHE
JIETUPOBAHMSI HA MPEBPALLEHUS, MPOUCXOASIIME Ha BCEX ATamax 0OpabOOTKM JaHHOM cCTaju.
OnumuTe MUKPOCTPYKTYPY M CBOMCTBA KyJIaUKOB MOCJE TEPMUUECKO 00pabOTKH.
3. 151 U3roTOBIIEHUS JeTaliell, paboTaloluX B aKTUBHBIX KOPPO3UOHHBIX Cpelax BbIOpaHa CTajlb
14X17H2: a) pacmudpyiiTe cocTaB U ONpeAeIUTe IPYyMIly CTaJIM IO Ha3HAUYEHUIO; 0) 0ObsCHUTE
Ha3Ha4YeHHeE JIETUPYIOLIUX 3JIEMEHTOB, BBEJCHHBIX B 3Ty CTajlb; B) Ha3HAUbTE U OOOCHYHTE PEKUM
TEPMUYECKOI 00pabOTKH U ONMHUIINTE CTPYKTYPY U CBOMCTBA CTaJIN MOCIE 00PabOTKH.
4. ]l U3roTOBIEHUS psia JeTallell B aBUACTPOECHUHU NpuMeHsiercs ciiaB MA2. Pacmmdpyiite
COCTaB, NMPHUBEIUTE XapAKTEPUCTUKU MEXAaHMUYECKHX CBOWCTB M YKaXHTE CIOCOO0 M3rOTOBICHUS
JieTaje U3 3TOro CIIaBa.
5.0numuTe aHTU(QPUKIIMOHHBIE TTOKPBITUS METAIJIOB onuMepami. [lpuBeaure xapakTepucTuKy
UX CBOMCTB M YCJIOBUS IPUMEHEHHUS.

Bapuanr 3
1.Ha3naubTe TeMmriepaTypy 3aKaiKd, OXJIAXKIAIOLIYI0 CpeAy U TeMIEeparypy OTIycKa AeTaiiel
MamuH u3 ctanu 40X, KoTopble MOJDKHBI UMeTh TBepaocTh 28...35 HRC. OnummTe CymHOCTh



MIPOUCXOAAIINX MTPEBPAIICHHH MPU TEPMUIECKON 00pabOTKEe, MUKPOCTPYKTYPY U CBOHCTBA.
2.1 U3roToBJIECHUS pa3BepToK BbiOpaHa crany XBCI'. YkaxuTe cocTaB U OnpeaenuTe TpyImy
CTaJld Mo Ha3HaueHuto. HazHaubTe U 00OCHYHTE pexkuMm TepMuueckoi oOpaboTku. Omnummre
MHUKPOCTPYKTYPY M CBOMCTBA pa3BEePTOK MOCIE TEPMUIECKON 00pabOTKH.

3.B kxorioctpoeHun wucrnonbzyercs craib 12X1M®. VYkaxuTe cocTaB W TpyIIy CTald IO
HazHaueHWto. HasHaubTe pexkuM TepMuyeckoi 00paOOTKH, NMpUBenuTe ero 0OOCHOBaHHE WU
ONMILIUTE CTPYKTYpY CTaJd Tociae TepMmuueckoid oOpadorku. Kak Biusier Temmneparypa
AKCIUTyaTalMy Ha MEXaHUUYECKHE CBOMCTBA JaHHOU cTayin?

4 ]I U3rOTOBJICHUS JETAJICH MyTeM TIIyOOKOH BBITSDKKHM NMPUMEHSIOT jJatyHb JI68. Ykaxute
COCTaB M ONHINUTE CTPYKTYpy cruiaBa. HasHaubTe pexum TepMHUecKoi 00paboTkw,
MPUMEHSIEMbIN MEXKy OTJIEIbHBIMU OINEPalUSIMU BBITSHKKHU, U 000CHYHTE ero BeIOop. [IpuBenure
o01IMe XapaKTEepPUCTUKA MEXaHUUYECKUX CBOMCTB CIUIaBa.

5.0pranunyeckoe cTekia0. OnummTe ero CBocTBa U 0071acTh MPUMEHEHHS B MATHHOCTPOCHHUU.

BapuanT 4
1.Ha3naubTe TEMnepaTypy 3aKajiku, OXJIKIAIOIIYIO CPEy U TEMIIEpATypy OTIIyCKa IIMUHIENIEH
i cTaHkoB W3 cta MCt6, koTopbie TOKHBI UMEeTh TBepaocTh 35...40 HRC. Onwummure
MUKPOCTPYKTYPY U CBOMCTBA U3JICIHH.
2.B pesynpTaTe TepMUYECKO 00paOOTKH MPYKUHBI JOJKHBI TOJIYYUTh BRICOKYIO YIPYrocTh. s
u3rotoBieHus ux BbiOpaHa ctanb 60C2X®DA. Ykaxure cocTaB, Ha3HaUbTE U OOOCHYITE pPEKUM
TEPMHUECKON 00paboTKH, OOBSICHUB BIUSHUE JISTUPOBAHUS HA MPEBPAIICHHS, MTPOUCXOSAIINE
IpH TEPMUYECKON 00paboTKe naHHOW cramu. ONHIIUTE CTPYKTYpy M CBOWMCTBA MPYKUH IMOCIIS
TePMHUYECKON 00pabOTKH.
3.B typbunoctpoenun wucnons3ytor craib 40X12HZI'8M®Db (OM481). Vkaxwure coctaB u
OmpeeNnuTe TPYIIy CTald MO Ha3HaueHuio. HazHaubTe pexum TepMudeckoil 00pabOTKu U
o0ocHyiiTe ero. OMUIKTE CTPYKTYpyY MOcie TepMuueckoir oopadorku. Kak Bnuser temmneparypa
9KCILTyaTalliy Ha MEXaHUYeCKHe CBOMCTBA IaHHOM cTaun?
4. ]1n1 OTIMBOK CIIOKHOW (OpMBI HCIONB3YIOT Opon3y bpO®7-0,2. Pacmmdpyiite cocras,
OTHIIIUTE CTPYKTYPY, YKOKUTE TEPMUUYECKYIO 00pabOTKY, IPUMEHSEMYIO Ui CHATUS BHYTPEHHHUX
HaNpsDKEHUH, BO3HUKAIOLIUX B pe3yjbTaTe JIUThS, U ONUUIMTE MEXaHMYECKHE CBOMCTBA ITOM
OpOH3HI.
5.0numuTe BAUSHUE MOPOIIKOBBIX M BOJOKHUCTHIX HAIIOJHUTENEH Ha CBOMCTBA PE3UHBI.

Bapuanr §
1.KpaTko n3noxure CymHOCTh IPOLECCA )KUIKOCTHOTO BBICOKOTEMIIEPATYPHOTO [IMAHUPOBAHUS
Y IIPUMEHSEMOI! 1ociie IUaHUPOBAaHUS TEPMUYECKON 00pabOTKH.
2.1 u3rotoBienus (pes Boiopana cranb 9XC. YkaxxuTre cocTaB U ONpeaesIuTe rPyIIly CTalu Mo
HazHaueHuto. HasHaubTe W 0OOCHYHTE pEXUM TepMHUUECKOH O0OpabOTKH, OOBSCHUB BIIHSHUE
JIETUPOBAHMS Ha MPEBPALICHUS, MPOUCXOASIINE MPU TePMHUUYECKONH 0O0pabOTKE JaHHOW CTajH.
Onumure MUKPOCTPYKTYPY U CBOMCTBaA (ppe3 mociie TepMUyIecKoil 00paboTKH.
3.J1ns1 3eMeHTOB conpoTHUBIIeHHs BbIOpaH criaB MaHranud MHMu3-12. Pacimmdpyiite coctas
CIUIaBa W YKaXXWUT€, K KaKOM TpYIIe OTHOCUTCS NaHHBIA CIUIaB MO Ha3HaueHuto. Onummure
CTPYKTYPY U JIEKTPOTEXHUYECKUE XaPAKTEPUCTUKH ITOTO CIIIaBa.
4.]lns m3rotoBieHus aeraneil camosnera BoiOpaH cmiaB [[1. Pacmmmdpyiite cocrtaB, onummre
croco0 yNpouYHEHMs cCIjiaBa M OOBSICHUTE MPUPOAY YIPOUHEHHs. YKAKUTE XapaKTePUCTUKH
MEXaHUYECKUX CBOMCTB CIUIABA.
5. CrexnoBonokautT CBAM. OnuimunTte cBOHCTBA, CIIOCOO MOJIyYEHHUs, U3TOTOBJICHUS AeTaleil u
MPUMEHEHHE €r0 B MallIMHOCTPOECHHH.

Bapuanr 6
1. Ha3naubTe pexxuM o0pabotku mectepuu u3 craiau 40XI'P ¢ TBepaocTsio 3y6a, paBHoi 56...58
HRC. Onummre MUKpOCTPYKTYpY U CBOMCTBA MOBEPXHOCTH 3y0a U CEpALIEBUHBI LIECTEPHU M1OCIIE



TEPMHUYECKON 00pabOTKH.

2. JInst M3rOTOBIIEHUS MPOLITMBOYHBIX ITyaHCOHOB BbIOpaHa cranb P18. Ykaxkure coctaB cramu u
OTpeieNIuTe, K KaKOH TPpyIINe Mo Ha3HAUYEHUIO0 OTHOCUTCS JlaHHas cTayib. HazHaubTe 1 060CcHYyliTE
PeKUM TEepMHUYECKOW 00paboTKH, OOBSCHUB BIMSHUE JITUPOBAHUS Ha MPEBpaIlCHUS,
MPOUCXOJAIINE MPH TepMUYECKOH 00paboTke naHHOW crtanu. ONUIIMTE MUKPOCTPYKTYpPY U
CBOICTBA IyaHCOHOB TIOCTIE TEPMUIECKON 00pabOTKH.

3. Hns TpyOompoBOAOB MmapomeperpeBateneii ucmosb3yercs cranb 09X14H16b (DH694).
VYkaxxkuTe coCTaB M ONPEJICTUTE TPy CTAIN 1O Ha3HaueHUt0. HazHaubTe pexuM TepMHUECKOM
00paboTKu U npuBeauTe ero ooocHoBanue. ONUIINTE BIUSHUE TEMIEPATYypbl HA MEXaHUUECKHE
CBOICTBA CTANH. YKAKUTE MUKPOCTPYKTYPY CTAIIK TIOCTIE TEPMUIECKONH 00paboTKH.

4 JInsa W3roToBlIeHUs JAeTallied camojieta BbIOpaH criaB AMr3. YkaxuTe cOCTaB CILIaBa,
OTHIIIUTE, KAKUM CIIOCOOOM TPOU3BOAMTCS YNPOYHEHUE ITOTO CIUIABA, M OOBSICHHUTE MPUPOIY
YOPOUYHEHHUS. YKaXKUTE XapaKTePUCTUKN MEXaHUYECKUX CBOMCTB CILIaBa.

S5.Ilnenounsle Marepuanbl, HUX Pa3HOBUAHOCTH, CBOMCTBA U 00JIaCTb TPUMEHEHHS B
MaIIMHOCTPOCHHH.

Bapuanrt 7
1.Ha3naubTe TemmepaTypy 3aKajiku, OXJIAXKAAIOIIYIO Cpely U TEMIEpaTypy OTIyCKa peccop H3
cranu 651, koTtopble HOMKHBI UMeTh TBepAocTh 45 .50 HRC. Onummure MUKpPOCTPYKTYpYy U
CBOMCTBA.
2.B pe3ynbTaTte TEpMHUUECKON U XUMUKO-TEPMUYECKON 00paOOTKH IIECTEPHU JTOJIKHBI MOTY4YUTh
TBEPABIA U3HOCOYCTOMYMBBIN MOBEPXHOCTHBIN CJIOW MPHU BSA3KOM CEpALIEBUHE. /(151 M3rOTOBICHUS
ux BbIOpana ctanp 18XI'T. YkaxuTe cocTaB M OMNpeNeNuTe TPYIHIy CTald [0 Ha3HAYEHHUIO.
Ha3naubre n 00OCHYWHTE PEXUM TEPMHUUYECKOH, XMMUKO-TEPMHUECKOW O0O0pabOTKH, OOBSCHHB
BIMSHUE JIETUPOBAaHUS Ha IMpEBpalleHUs, MPOUCXOIAIIME Ha BCEX JTalax TEPMUUYECKON
00paboTku MaHHOH cTanu. ONHUIINTE MUKPOCTPYKTYPY M CBOMCTBA IMOBEPXHOCTH M CEPAIICBUHEI
[IECTEPHH MOCJIE TEPMUUECKOI 00pabOTKH.
3.Jlns HEKOTOPBIX JeTajieil TOYHBIX NMPHOOPOB BHIOpAH CIUIAB DIIMHBApP. YKAXKUTE COCTaB U
ONpeleuTe, K KaKoi IpyIIe OTHOCUTCS JaHHBIA CIUIaB MO Ha3HaueHHI0. ONUIINUTE BIUSHHUE
JIETUPYIOIIMX AJIEMEHTOB HAa OCHOBHYIO XapaKTEpHUCTUKY CIlJIaBa U MPUYMHBI BHIOOpA JAHHOTO
CIUIaBA.
4.]1ns neraneit apmatypsl BeiOpana Oponsza bpOlLl4-4-2,5. PacumdpyiiTe coctaB ¥ ONULINTE
CTpyKTypy cmiaBa. OObsicHHTE Ha3HaueHHME JIETHPYIOLIMX d3JeMeHToB. IIpuBemure
XapaKTepUCTUKN MEXaHUYECKUX CBOMCTB CILJIaBa.
5.@eHonogopManbAeruIHbIe CIOUCTHIE MIACTUKU (MOJIMATHIIEH M BUHMILIACT). VX cBoiicTBa M
00JacTh MPUMEHEHHS B MALTUHOCTPOEHUU.

Bapuanr 8
115151 M3roToBIEHU METYMKOB BbIOpaHa ctanpb Y 10. HazHaubTe pexxum Tepmuyeckoit 00paboTKH,
MPUBEINTE €r0 00OCHOBAHUE U YKAKUTE CTPYKTYPY U CBOMCTBA METYMKOB B TOTOBOM BHJIE.
2.B pesynaprare TepMHYECKOH OOpabOTKM  YEpBSIKM  JIOJDKHBI  IOJyYUTh  TBEPJbIH
M3HOCOYCTOWYMBBIN TMOBEPXHOCTHBIA CJIOW TpPU BSA3KOM cepaneBuHe. IS MX M3rOTOBIICHHUS
BoIOpana crtanp 20XI'P. YkaxuTe coctaB W rpynmy cTalud No Ha3HayeHHto. HasHaubTe u
000CHYHTE pexUM TepMUUEeCcKol 00pabOTKH, OOBSICHUB BIMSIHUE JIETHPOBAHUS Ha TIPEBPAIICHHUS,
OPOUCXOAIINE TPU TepMHUECKOoW 00paboTke daHHOM cranu. ONUIIMTE MHUKPOCTPYKTYpPY MU
CBOMCTBA CTaJIM TIOCIIE TEPMUIECKON 00pabOTKH.
3.J1ns1 aneMeHTOB conpoTUBIeHUs BbIOpaH crutaB konesb MHMu43-0,5. Pacingpyiite cocras u
YKQKHATE, K KaKOM T'PYIIEe OTHOCUTCS JaHHBIM CIUIaB MO Ha3HadyeHHI0. ONUIINTE CTPYKTYpY H
AJEKTPOTEXHUYECKHUE XaPAKTEPUCTUKU 3TOTO CILIABa.
4.]1ns neraneit apmatypsl BeiOpana 6ponza bpO®10-1. Ykaxure cocTaB U ONMULINTE CTPYKTYpPY
cruiaBa. OObSICHUTE Ha3HAUEHUE JITUPYIOUINX 3JIEMEHTOB U MIPUBEUTE MEXaHHUUECKUE CBOICTBA
CIUIaBA.



5. XKaponpounble kepamuueckue marepuanbl. CocTaB, CBOMCTBA W YCIOBHUS NMPUMEHEHHS B
MalIUHOCTPOEHUHU.

Bapuanr 9
1.JIns1 m3rotoBneHus miamiek Beiopana ctanb Y HA. HazHaubTe pexxum TepMudecKkoil 00padoTKH,
MIPUBEINUTE €r0 0OOCHOBAHUE M YKAKUTE CTPYKTYPY U CBOMCTBA IJIAIIEK B TOTOBOM BH/IC.
2.J1ns M3roTOBIIEHUS MOJIOTOBBIX IITaMITOB BhIOpaHa ctaib SXHB. YkaxuTe cocraB, Ha3HaUbTe
U 00OCHYHTE pEKHM TEPMUYECKOW O0O0pabOTKH, OOBSICHUB BIUSHUE JICTUPOBAHUS Ha
[IPEBpAIeHHUS], TPOUCXOIAIIUE IPU TEPMUUECKON 00paboTKe NaHHO cTanu. OnUIINUTe CTPYKTYPY
Y TJIaBHBIC CBOICTBA IITAMIIOB ITOCJIE TEPMHUUYECKON 00pabOTKH.
3. OnumuTe XapakTEepUCTUKU KApOIPOUYHOCTH, XapakTep AeGopMaliil pa3pylieHus CIUIaBOB,
paboTaMIKX B YCIOBUIX JUTUTEIBHOTO HATPYKEHUSI MIPU MOBBIIIICHHBIX TEMIIEpaTypax.
4. JIns 3aIUMBKM BKJIQJBINICH OTBETCTBEHHBIX IMOAIIMITHUKOB CKOJIb)KEHHUs BbIOpaH crutaB b&3.
VYKaxuTe COCTaB W ONpEIeiIuTe TPYyNIy CIUIaBa MO HA3HAYEHHUIO. 3apUCyHTe W ONMUIIUTE
MUKPOCTPYKTYpY ciuiaBa. [IpuBeante ocHOBHbIE TpeOOBaHUs, IPEabIBIsIEMbIE K 0a00uTaM.
5.TexcronuTel. BiusHue XJ10m4aToOyMakHOU, CTCKIISTHHOW M acOECTOBOM TKaHEW Ha CBOMCTBA
I1acTMacc. YKaxkure 00JacTb MIPUMEHEHHsI TEKCTOJIUTA B MAIIIMHOCTPOCHHH.

Bapuant 10
1.Ha3naubTe Temmeparypy 3aKajKd, OXJIKIAIOIIYI0 CPEely M TeMIIepaTypy OTIIYCKa CTSKHBIX
6ontoB u3 cramu MCTS, KOTOpble HOMKHBI MMETh TBepaocTh 207..230 HB. Onwmmmre
MHUKPOCTPYKTYPY U CBOMCTBA.
2.Komnupsl JOMKHBI UMETh MUHUMAJIBHYIO J1e()OpPMallii0 U BHICOKYIO U3HOCOYCTONYMBOCTH IIPU
TBEpJOCTH TMOBepxHOCTHOTO ciosg 750... 1000 HV. Jlng ux u3roTroBieHUs BbIOpaHa CTallb
38XM®A. VYkaxuTe cOCTaB M ONpeNeauTe TIPYIIy CIUIaBa MO Ha3HauyeHuto. HasHaubTe u
000OCHYHTE pEXHM TEPMUYCCKOM U XUMHUKO-TEPMHUYECKOW OOpaOOTKH, OOBSCHUB BIIMSHUC
JITUPOBAHUSI HA MPEBPALICHUS, MPOUCXOMASIIME Ha BCEX dTamax oOpaOOTKH JTaHHOW CTajH.
OnuimTe MUKPOCTPYKTYPY M CBOMCTBA KOIMMPOB TMOCIIE TEPMUUYECKON U XUMHUKO-TEPMUUYECKON
00paboTKH.
3.Ins TUCKOB W pOTOPOB TypOWH ucnoibdyercss cranb 15X12BHM®. Vkaxurte cocrtaB u
OTpeAieNIuTe TPYIIy CTalud MO Ha3HaueHuio. HazHaubTe M OOOCHYHTE peXHM TEepMHYECKON
00paboTKH U ONULINTE CTPYKTYpY. OXapakTepu3yiTe MEXaHUYECKUE CBOMCTBA CTAJIH.
4.KpaTko H3J0XKUTE OCHOBBI TEOPUU TEPMHUECKON 0O0pabOTKH alllOMMHHMEBBIX CIIJIAaBOB B
MPUMEHEHUN K TMPOMBIIUICHHOMY CIUIaBYy IypPaTOMHH. YKaXHUTE COCTaB YNPOUHSIONMX ¢as,
00pa3yronmxcs Ipy CTApEHUHU AypalOMUHA.
5.0numuTe penakcauoHHbIE MPOIECCHI MOJTUMEPOB C TOUKHU 3pEHUS UX (PU3UUECKOTO CTPOCHUS.

Bapuanr 11
1. B yem npeuMyIecTBa U HEJOCTATKH MOBEPXHOCTHOIO YIPOUYHEHUS CTAIbHBIX M3JEIUN MpU
HarpeBe TOKAMU BBICOKOW YaCTOTHI MO CPAaBHEHHUIO C YNPOYHEHHWEM METOJIOM IEMEHTAINH?
Ha3zoBute Mapku cTamu, pUMeHsieMble I TUX BUIOB 00pabOTKH.
2./1nst u3roroBieHus madepoB BeiOpaHa ctasib X05. YKaxuTe coCTaB U ONPEEIUTE TPYIITy CTaln
1o HazHaueHH1o. HazHaubTe n 060CHYITE pexuM TepMUUecKkoil 00paboTku. Onummre CTpykTypy
Y CBOMCTBA CTaJIM TMOCIIE TEPMUIECKON 00pabOTKH.
3.Ha3HaubTe MapKy >KapoONpOuYHOW CTamu (CHIBXpPOM) Ul KJAlMaHOB aBTOMOOWJIBHBIX U
TPaKTOPHBIX JIBUraTesell HEOOJBIION MOIIHOCTH. YKaXHTE€ COCTaB CTajld, Ha3HAybTe U
000CHYHTE peXuM TepMHUYECKOH 00paboTku. ONUIIUTE CTPYKTYpy M CBOWCTBAa CTajH TOCIHE
TEPMHUECKON 00pabOTKH.
4.]lna wW3roToBieHUS psAna JeTaneil camonera BbIOpaH cmiaB J[16. YkaxkuTte coctaB H
XapaKTePUCTHKN MEXaHWYECKHX CBOWMCTB CIIaBa MOCJTE TEPMHUYECKOH 00paboTku. Onumute
CHoco0 YIPOUYHEHUS 3TOrO CIUIaBa U 0OBSCHUTE IPUPOAY YIPOUHEHHUS.
5.0numuTe CTEKIOINIACTUKA. YKKUTE XapaKTePUCTUKU HAIOIHHUTENS MO MpHpoae U Gopme.



TpeboBanus k cBszytouiemy. [IpenMyiecTBa U HeIOCTATKM CTEKJIOIIACTUKOB.

Bapuanr 12
1. BpiGepute yriaepoaucTyio cTalb s HM3TOTOBJICHUS HANMWIbHUKOB. HaszHaubTe pexxum
TEPMUYECKON 00pabOTKH, ONMUIIMTE CYUIHOCTb NPOUCXOASIIUX IMPEBPAIIEHUH, CTPYKTYpy H
CBOWCTBA MHCTPYMEHTA TOCJIE TEPMHUUECKOI 00pabOTKH.
2.B pesyinbraTe TepMUUYECKON 00paOOTKH MPY>KUHBI JOJKHBI TOJIyYUTh BEICOKYIO YIIPYTOCTb. [y
UX MU3rotoBiieHUs BhiOpaHa cranb SOXI'DA. YkaxkuTe cocTaB, Ha3HAUYbTE U OOOCHYHTE pEXUM
TEpPMUYECKON 00pabOTKH, OOBSICHUB BIMSHUE JIETHPOBAHUS HA MPEBPALICHUS, NPOUCXOASIINE
pH TEPMUIECKON 00paboTKe naHHOW cramu. ONHIIUTE CTPYKTYpy M CBOWMCTBA MPYKUH IMOCIIE
TEPMHUYECKON 00pabOTKH.
3. Ins neraneii, paOoTaloumIMX B OKHUCIHMTEIBHOM arMmocdepe, mpumensercs craap 12X13.
VKakure cocTaB U ONpPEIeNUTe Kiacc CTalu 1o cTpykrype. OObsiCHUTE Ha3HAYEHHE Xpoma B
JAHHOM cTayy 1 000CHYITE BEIOOp MAPKHU CTAIH ISl ATUX YCIOBUI pabOTHI.
4. 111 M3roTOBJIEHUS] HEKOTOPBIX JE€Tajei IBUraresiell BHYTPEHHEro CropaHMs BbIOpaH CILIaB
AK4. Pacumdpyiite cocrtaB, yKaXuTe crnoco0 HM3TOTOBJICHHUS JeTajed M3 JaHHOTO CIjIaBa M
IIPUBEINTE XapaKTEPUCTUKN MEXaHUYECKUX CBOMCTB CILIaBa IPU NOBBILICHHBIX TEMIIEPATYPAX.
5.®u3nyeckue OCHOBBI CBapkH ItactMacc. ONUIIUTE METOJbl CBAPKU C HEMOCPEIACTBEHHBIM
HarpeBoM.

Bapuanr 13
1. Ha3naubTe TemnepaTypy 3aKkajky, OXJIaXJIAIOLIyI0 Cpey U TEMIIEpaTypy OTIycKa pe3b00BbIX
kanuopoB u3 ctanu Y 10A. Onummure CynHOCTh IPOUCXOASIIUX MTPEBPALICHHI, MUKPOCTPYKTYPY
¥ TBEP/IOCTh HHCTPYMEHTA MOCIIe TEPMUIECKON 00pabOTKH.
2.B pesynbraTe TepMHUECKOW 00paOOTKU TATU JOJIKHBI TOJYYUTh HOBBIILIEHHYIO IIPOYHOCTH MO
BceMy ceueHuto (TBeprocth 250..280 HB). [lns ux wusroroBneHus BbiOpaHa ctanb 30XM.
VYKakuTe cocTaB U ONpeAeIUTe rPpymIly CTaju M0 Ha3HayeHuto. Ha3HaubTe U 000CHYHTE pexum
TEPMUYECKON 00pabOTKH, OOBSICHUB BIHMSHUE JISTUPOBAHUS Ha MPEBPALICHHUS, MPOUCXOMISIINE
OpU TepMUYECKON 00paboTke AaHHOW cranu. ONMIIUTE CTPYKTYpY M CBOMCTBA CTajaM MOCIE
TEPMHUECKON 00pabOTKH.
3. Ansa peraneid, paboTaloUIMX B KOHTaKTe C KPENKMMM KHCIOTaMH, BblOpaHa ctamb 12X17.
VYkaxkuTe coctaB U onpenenure kiace crand. OObsICHUTE NPUYMHY BBEACHUS XpOMa B 3Ty CTallb
U 000CHYHTE BHIOODP JAHHOM CTalu /ISl YKa3aHHBIX YCIOBHM paOOTHI.
4.]Ins1 WM3roTOBJEHMSI HEKOTOPHIX JleTalled B aBHACTPOCHHUU TMpuUMeHsieTcss cmiiaB MJI3.
Pacmmgpyiite cocraB, ykaxuTe Coco0 M3rOTOBJIEHHUS J€Tajlell U3 3TOro CIUIaBa M OMMILUTE
XapaKTePUCTUKU MEXaHUYECKUX CBOICTB.
5. OnummTe NEHOIUIACThl, UX PA3HOBUIHOCTH U CBOWCTBA. YKaXHTe OOJACTH HPUMEHEHUs
MEHOIJIACTOB B MAITMHOCTPOEHUH.

Bapuant 14
1. Ha3naubTe TemnepaTypy 3aKajKu, OXJIAKIAOIIYI0 Cpeay U TeMIepaTypy OTIyCKa IIMUJIeK U3
cramu MCt6, KoTOpBbIe TOHKHBI UMeTh TBepaocTh 207-230 HB. Omummte MX MUKPOCTPYKTYpPY H
CBOMCTBA.
2.]Ins1 U3rOTOBJIEHUSI MPOUIMBOYHBIX MyaHCOHOB BbIOpaHa crtanb P18KSd2.Vkaxute cocrtas
CTall M OIpeJenuTe TPyHIy CTald 10 HazHadyeHUto. HasHaubTe M 0OOCHYHTE peXHUM
TEPMHUECKON 00pabOTKH, 0OBSICHUB BIUSHUE JIESTUPOBAHUS HA MPEBpAIlleHuUs, IPOUCXOAIIIE Ha
BCEX JTanax TePMUYECKOH 00paboTkM aaHHOW cranu. ONUIINTE MHUKPOCTPYKTYPY U CBOICTBa
MTyaHCOHOB TOCJIE TEPMHUECKOM 00paOOTKH.
3.Jlns peocTaTHBIX MpUOOPOB BbIOpaH cruiaB KoHcTaHTaH MHM140-1,5. Pacummdpyiite cocras,
YKaXHUTe, K KaKOil TIpyIlie OTHOCUTCS 3TOT CIJIaB MO Ha3HAUYEHUIO, OMUIIUTE CTPYKTYpYy U
AIIEKTPUYECKUE XaPAKTEPUCTUKU ITOTO CIIJIaBa.
4.B kauecTBe MaTepuaia JJs 3aJMBKH BKJIAJbIIIEH MOJIIMITHUKOB CKOJIBKEHHsI BbIOpaH CIJIaB



b88. Vkaxure cocraB M ONpeAeNuTe TPYIIy CIUIaBa [0 Ha3HAYEHUIO. 3apuUCyuTe
MHUKPOCTPYKTYPY U YKa)KUTE€ OCHOBHbIE TPEOOBaHMUS, IIPEIbSABISIEMBIC K CIIJIaBaM JaHHOMW I'PYTIIIbI.
5.0nummnTe COBpEMEHHOE MPEACTaBICHUE O MOJEKYJISIPHOM CTPOSHUHM MOJUMEPOB. YKaKHUTE
CTPYKTYpPY TEPMOILIACTUYHBIX U TEPMOPEAKTUBHBIX ITOJIMMEPOB.

Bapuant 15
1. 171 OTNIMBKHY JieTanel aBTOMOOMIIEH U psiia MallliH, paboTaIOIIKX B YCIOBUSIX TUHAMHUYECKHUX
Harpy3oK, UCIIOJIb3YIOT KOBKHE YyTryHbl. HasHaubTe MapKy 4yryHa, yKaXuTe cocTaB, 00paboTKy,
CTPYKTYpPY U MEXaHHUYECKHE CBOMCTBA.
2. 1511 U3TOTOBJICHUS IITAMITIOB, 00pabaTHIBAIOIINX METAJLI B TOPSYEM COCTOSIHUH, BEIOpaHa CTallb
SXHT. Vkaxkure cocTaB, Ha3HAYbTe€ PEXKUM TEPMHUUYECKOH OOpabOTKH, NPHUBEAUTE €ro
o0ocHOBaHME, OOBSICHUB BIUSHHE JICTUPOBAHHUS Ha TNPEBPALICHUSA, MPOUCXOMANINE IPH
TepMHUECKON 00paboTke naHHOU cTanmu. OnuiuTe CTPYKTYPY M CBOMCTBA IITAMIIOB IOCIIE
TEPMUYECKOI 00paboTKH.
3.B mammHocTpoeHuu ucnonbizyercs craib [IIX15. YkaxuTe coctaB v onpeaeanTe rpymiy cTaiu
1o Ha3HayeHHuto. HasHaubTe pexuMm TepMuueckoil 0OpaboTKH M NpUBEAUTE ero 000CHOBAHHE.
Onummre CTPYKTYypy ¥ CBOMCTBA CTaIU MOCJE TEPMUUECKONH 00paboTKH.
4.J1151 U3roTOBJIEHUS! HEKOTOPBIX JIeTallel ABUraTeNsl BHyTPEHHEro cropanus BelOpaH cruiaB AK2.
YKaxuTe cocTaB, CIOCOO M3TOTOBJICHMS JeTallell U3 3TOT0 CIIaBa U OMHIIUTE XapaKTePUCTUKU
MEXaHHYECKHUX CBOWCTB.
5.0nummuTe MeXaHu3M U XapakTep aedopmanuy NoJIUMEPOB B CTEKIIO00Pa3HOM U BSI3KO-TEKyUeM
COCTOSIHUSX. YKaXKHUTE 00J1aCTh MPUMEHEHHS MTOJTMMEPOB B ATHX COCTOSHHSIX.

Bapuant 16
1.Beibepure cranb uis M3rotoBieHHus peccop. HazHaubTe pexuM TepMuueckoil oOpaboTkw,
ONMILUTE MHUKPOCTPYKTYpY M CBOWCTBa peccop B roToBoM Buje. Kakum crnocoOoM MOKHO
HOBBICUTb YCTAJIOCTHYIO IPOYHOCTH peccop?
2. 11 W3TOTOBIICHUS MAIIUHHBIX METYMKOB BbIOpaHa ctanmb P1OKS®DS. Vkaxkute coctaB u
olpeseNuTe TPYINIy CTalud IO HazHaueHuto. HasHaubTe pexxum Tepmuueckoil 00paboTKH,
pUBEANUTE €r0 000CHOBaHUE, 00BSCHUB BIMSHUE JIETUPOBAHUS Ha IPEBPALLECHUS, TPOUCXOASIINE
Ha BCEX dTanax TepMHUECcKoi 00paboTKH TaHHOM cTanu. ONUIIUTE CTPYKTYPY U CBOMCTBA CTallU
rociie TepMU4ecKoi 00paboTKH.
3.5 M3roTOBIEHUS JeTanel, paboTalolUX B aKTUBHBIX KOPPO3HOHHBIX CpellaX, BBIOpaHa cTallb
08X17T. YkaxuTe cOCTaB U ONMPEEIUTE TPYIITY CTAIN 110 HazHaueHUt0. OOBsICHUTE HA3HAUCHUE
JIETUPYIOIIUX JIEMEHTOB, BBEJICHHBIX B 3Ty CTaJlb.
4.JIns M3roToBIICHUSI HEKOTOPHIX JeTaliel camolieTa BbiOpaH cruiaB B9S. Ykaxute cocTas ciuiaBa,
OTUUINTE CIIOCOO ero YpOYHEeHUs, 00BSCHUB PUPOAY YIPOUHEHHS, U YKAKUTE XapaKTePUCTUKU
MEXaHUYECKUX CBOMCTB CIUIABA.
5.0numuTe TEIIOCTOMKNE M KapONpouHble IUIacTMacchl (¢ TemaocTolkocTh Beime 200° C).
VYKaxxuTe yCia0BUS UX MPUMEHEHHUS.

Bapuanr 17

1.Ha3zHnaubTe pexuM TepMUUYECKON U XMMUKO-TepMHUUYECKOH 00paboTKH mecTepHu U3 cranu 20X
¢ TBeprocthio 3yba 58...62 HKC. Onummrte MUKPOCTPYKTYPY U CBOMCTBA MOBEPXHOCTU U
CEepJIEBUHBI 3y0a mocie TepMUIecKoil 00paboTKH.

2.B pesynbpTaTe TepMUYECKO 00pabOTKHU MPYKUHBI JOJIKHBI TOIYYUTh BBICOKYIO yIPyrocTs. Jlis
uX u3roroBiieHus BeIOpaHa ctanb 70C3A. YKaxkuTe cOCTaB M OINpeNeNuTe TPYIINy CTald IO
HazHayeHHto. HasHaubTe M 00OCHYITE peXuM TepMUYEeCKOH 00pabOTKH, OOBSCHUB BIIHSHHE
JIETUPOBaHMS Ha MPEBPALICHUS, MPOUCXOAIINE NPH TEPMHUUYECKONH 0O0pabOTKE JaHHOW CTajH.
Onummre CTPYKTypy M CBOMCTBA MPY>KUH MOCIIE TEPMUUYECKONH 00pabOTKH.

3.J1ns1 MU3roTOBJIEHUS MMOCTOSIHHBIX MarHUTOB cedeHueM 50x50 mm BbiOpan cruiaB EX. Vkaxure
COCTaB W TpYIIy cIJlaBa IO Ha3HaueHuto. Ha3HaubTe pexuM TepMHUYECKON 00paboTKH,



MPUBEIUTE €r0 OOOCHOBAaHHWE M OMHIIHMTE CTPYKTYPYy cIuiaBa mocie oOpabotku. OOBSICHHTE,
MOYEeMY B JaHHOM CJIy4ae HeJb3s MIPUMEHUTD cTajb Y 12.

4 ]I U3roTOBJIEHUS HEKOTOPBIX JIeTajleil camoiieta BeiOpaH criaB AMr. Pacmmdpyiite cocras,
ONHUIINTE CHOCO0 YMPOYHEHHs ITOrO CIUIaBa, OOBSICHUB MpHUpoay ynpouHenus. [IpuBemure
XapaKTePUCTUKU MEXaHUYECKUX CBOMCTB CILIaBa.

5.YKaxuTe cocTaB U CBOMCTBA KEPAMHKH, IPUMEHSAEMON B 31EKTPOIPUOOPOCTPOCHHUH.

BapuanT 18
1.Boibepute yriaepoaucTyro CTalb Ui M3TOTOBJIEHUS pa3BepToK. HaszHaubTe pexum
TEPMHYECKON 00pabOTKH, OMUINUTE CYIIHOCTh MPOUCXOMASIINX MPEBPANICHHUHA, CTPYKTYpPY H
CBOMCTBA HHCTPYMEHTA.
2.B pesynprare TepMHUYECKOW OOpaOOTKH MIECTEPHU JIOJDKHBI  IMOJYYUTH  TBEPIBIH
M3HOCOYCTOMYMBBIM MOBEPXHOCTHBIA CJIOW TpHU BSA3KOM cepaneBuHe. JlJIsi MX W3rOTOBICHUS
BoiOpana ctaib [2XH3A. VkaxuTe cocTtaB M ONpENEIUTE TPYIIY CTajld MO Ha3HAYEHUIO.
Ha3znaubTe pexuM TEpMHUUYECKOM M XMMHKO-TEPMHUYECKON 0OpaOOTKM, NpPUBEIUTE €ro
000CHOBaHUE, 00BSICHUB BIIUSHUE JISTHPOBAHUS Ha IIPEBPAIICHIS, IPOUCXO/ISIINE HA BCEX dTAmax
0o0paboTku maHHOM cranmu. ONHIIMTE CTPYKTYpPY M CBOMCTBA CTalM MOCIE TEPMHYECKON
00paboTKH.
3.YKaxuTe MeTauIOKepaMHUECKUE TBEPbIE CIUIABbI U1l U3TOTOBJICHHS PEXKYILEro HHCTPYMEHTA.
OnumwmTte uX CTPOSHUE, COCTaB, CBOMCTBA M CIIOCOO U3TOTOBJICHHMSI.
4. Jlna M3roToBJICHUSI HEKOTOPBIX JIeTanel camoseTa BbiOpaH cmaB BO5ST1. Ykaxute coctaB u
XapaKTEPUCTUKU MEXAaHWYECKUX CBOMCTB TOCIIE TEPMHUYECKON 00paboTku. Onummre, Kakum
CIocoO0M MPOU3BOIUTCS YIIPOYHEHHE ITOTO CIIIaBa, U 00BICHUTE MPUPOTY YIPOUHEHUS.
S.Ilnmenounsle Marepuaibl, WX pPa3HOBUIHOCTb, CBOMCTBA W 00JACTh TNPUMEHEHHUS B
MalIMHOCTPOEHUHU.

Bapuant 19
1.Beibepure yriaepomucTyio CTajib Ui M3TOTOBJICHUS NHi. Ha3zHaubTe peXUM TEPMHUYECKOU
00pabOTKM, OIUIINUTE CYIIHOCTh NPOMUCXOAIUX HPEBpALlEHUH, CTPYKTYpy M CBOIcTBa
MHCTPYMEHTA.
2. 11 W3rOTOBJIEHUS JAeTaledl IMITaMIoB, 0OpaOaThIBAIOUIMX METAUI B TOpSYEM COCTOSHUM,
BblOpaHa ctanb SXHMA. Vkaxure coctaB, Ha3HaubTe€ U OOOCHYHTE pPEXUM TEPMUUECKOU
00pabOTKH, OOBACHUB BIUSHUE JIETUPOBAaHMS Ha TPEBPALICHUS, MPOUCXOAAIINE MpPU
TepMHuecKoil 00paboTke 3ToN cTanu. ONUIINTE MUKPOCTPYKTYPY M CBOWCTBA LITAMIIOB IOCIIE
TEpPMUYECKOI 00paboTKH.
3.Ha3zHaubTe HepKaBeoILyI0 CTallb Ui pabOThI B Cl1a00AarpecCUBHBIX Cpelax (BOJHBIE PACTBOPHI
cojeii u 1.11.). [IpuBenTe XMMUYECKHH COCTaB CTaJIM, HEOOXOJUMYIO TEPMHUECKYI0 00pabOTKY U
MOJTy4aeMyto CTpyKTypy. OObsicHUTE (U3NUYECKYIO IPUPOLY KOPPO3ZHOHHOM YCTOMUHMBOCTH CTaNIN
Y POJIb Ka)KJI0T'0 JIETUPYIOIErO AJIEMEHTA.
4.]1ns1 oOIIMBKY JIeTaTeNbHBIX anmnapaToB ucnoiyib3oBaH cruiaB BT6. IlpuBenute cocras criasa,
PEKUM YIIPOUHSIOIEH TepMUUECKOH 00pabOTKH U OJTy4YaeMyto CTpYKTypy. OnHILIMTE MPOLECCHI,
IpOTEKaroIue Mpu TepMuuecKoii oopadotke. Kakumu npeumyiecrsamu odnanaer cras BT6 no
cpaBHeHuIo ¢ BT5?
5. Ilmactmaccel. CoctaB u ctpoenue. [I[pumenenne miactmace B JIUTEHHOM MPOU3BOACTBE.

Bapuanr 20
1. HasHaubTe Temmeparypy 3akajK{, OXJAXJAIyH0 Cpeay U TeMIeparypy OTIIyCKa
W3MEPUTEIIBHOTO HHCTPYMEeHTa H3 cTanu Y9A. Onumure MHUKPOCTPYKTYpY U TBEPAOCTH
MHCTPYMEHTA MoCcTIe TEPMUYECKOH 00paboTKH.
2./1nst u3roroBieHus npecc-Gpopm BeiOpaHa ctanb 3X2B8. YkaxuTe coctaB U onpeaeauTe rpymniy
CTaly 1O Ha3HayeHWIo0. Ha3zHaubTe M 0OOCHYHTE peXuM TepMHuUecKod 00pabOTKH, OOBSICHUB
BJIMSTHUE JIETUPOBAHMS Ha MPEBpAIICHUs, TPOUCXOAIINE IPU TEPMUUECKO 00paboTKe JaHHOU



cranu. ONMUIIATE CTPYKTYPY M CBOMCTBA Ipecc-PpopM Mmociie TepMUUIECKONH 00pabOTKH.

3.Jlns HEKOTOpBIX MPHOOPOB TOUYHOW MEXaHMKH BbIOpaH criaB uHBap H36. Ykaxure coctaB u
onpezeNuTe IrPyINIy CIUlaBa MO HazHaueHH0. ONUIINTE BIMSHHUE JIETUPYIOUIUX 3JIEMEHTOB Ha
OCHOBHYIO XapaKTEPHUCTHKY CIJIaBa U NMPUYMHBI BEIOOpA TAHHOTO CIUIaBa (B CBSI3U C aHOMAaJHEH
U3MEHEHUsS KO PHUITMEeHTa TEPMUUECKOTO PACIITUPEHUS).

4. Ha3naubTe MapKy JIaTyHH, KOPPO3HOHHO-YCTOWYHMBOW B MOpPCKOH Boxe. Pacmmdpyiite ee
COCTaB M OMUIIUTE CTPYKTYPY, UCIIOJIb3YS AUArPaMMy COCTOSIHUS MEAb-LIMHK. YKa)XHUTe crocod
YIPOYHEHHUS JaTYHU U OCHOBHBIE CBOMCTBA.

5. Onumure NpUHLUIIMATBHOE OTINYKE IPOLECCOB KPUCTALTU3ALMHU [TOJIMMEPOB U METAIIJIOB.

Bapuanr 21
1.Ha3naubTe TeMmneparypy 3aKajiku, OXJaKJAIOUIYI0 Cpely M TeMIlepaTrypy OTIIyCcKa 3yOus u3
ctanu Y 8. Onummure CTpyKTypy U TBEpAOCTh HHCTPYMEHTA MOCiie TepMUYECKoi 00paboTKH.
2.B pesynbTare TepMuUecKoil 00paboTKH MOTYyOCH AOKHBI TTOMYYUTh TOBBIIIICHHYIO TPOYHOCTh
o Bcemy ceueHuto (tBepmocth 230...280 HB). [{ns muzroromneHus ux BbiOpana crainb 40XHP.
VYkaxxkuTe cOCTaB M ONMPEEIUTE TPYIITy CTaIM MO Ha3HaueHUI0. HazHaubTe peskuM TepMUUYECKON
00paboTKH, MPUBEAUTE €ro 000CHOBaHHE, OOBSICHUB BIMSHUE JIETUPOBAHUS HA MpPEBpAIICHUS,
MIPOUCXOJIAIINE MTPH TepMUIecKoi 00paboTke gaHHOW cTaymu. ONMUIINTE CTPYKTYpPy U CBOMCTBA
CTaJIi TOCIie TEPMUYECKO 00pabOTKH.
3.J11s1 HEKOTOPBIX JIeTajleii B CaMOJIETO- U PAKETOCTPOCHUHU MPUMEHSIOTCS TUTAHOBBIC CILIABBI
BT3-1; BT14. Ykaxure ux coctaB, Ha3HAYbTE PEKUM TEPMUUYECKOI 00pabOTKH U 00OCHYITE €ero
BBIOOP. ONUIIINTE MUKPOCTPYKTYPY CILUIABOB U MPUYMHBI UX UCIIOJI30BAHUS B JAHHOM 00J1acTH.
4. MerannokepaMU4yecKre >kapornpounbie cruiaBbl. CocTaB, CBOMCTBA M 00JIaCTh MPUMEHEHHUS B
MaIIuHOCTPOEHUH.
5. TepMopeaKkTHUBHBIE TIACTMACCHI, UX OCOOEHHOCTH U 00J1aCTh TPUMEHEHUS.

Bapuanr 22
1.Ha3naubTe Temmneparypy 3aKaiku, OXJaKJAIOUIYI0 CpeLy U TeMIlepaTrypy OTIIycKa 3yOus u3
ctayin Y7. Onumure CyniHOCTb NMPOMCXOAAIIUX MPEBPAIECHNUN, MUKPOCTPYKTYPY U TBEPAOCTH
MHCTPYMEHTA I10CJIe TEPMUYECKON 00pabOTKH.
2.B pe3ynbrate TepMuueckoil 00pabOTKH pbIUaru J0JIKHBI OJyYUTh MOBBIIIEHHYIO TPOYHOCTh
o Bcemy ceueHuto (Tepaocts 28...35 HRC). [lns usrotoBnenus ux BeiOpaHa craib 35 XM A.
YKakuTe cocTaB U ONPEIESIINTE IPYIILy CTalIM 10 Ha3HaueHHto. HazHaubTe peskuM TepMUYECKOU
00paboTKH, npuBeaUTe €ro o0ocHoBaHue. ONMUIINTE MUKPOCTPYKTYPY M CBOMCTBA CTalM IOCIIE
TEpPMUYECKOI 00paboTKH.
3. 1514 U3rOTOBJIEHUS JIeTajlel MOAUIUITHUKOB KaueHus (POJIMKOB, IIApPUKOB U Jp.) BbIOpaHa CTallb
[IX9. Ykaxkute cocTaB, Ha3HAUbTE U OOOCHYHTE PEXUM TEepPMUUYECKOH 00pabOTKH, OOBSICHUB
BJIMSTHUE JIETUPOBAHMS HA MPEBPAIICHUs, TPOUCXOAIINE IPU TEPMUUECKON 00paboTKe JaHHOU
ctany. ONUIINTE MUKPOCTPYKTYPY M CBOMCTBA CTaIM MOCIIE€ TEPMHUUECKOH 00pabOTKH.
4.]1ns u3roToBiieHUs Aetanei camonera BbIOpaH cruiaB BT22. Vkaxure coctaB v NMpUBEAUTE
MeXaHMUeCKue CBOMCTBa crjiaBa. ONMUIINTE, KAKUM CITIOCOOOM MPOU3BOIUTCS YIPOUHEHHE 3TOrO
CIUIaBa U OOBSCHUTE MPUPOAY YIPOUHEHUS.
5.JIpeBecHble MaTepuanbl. YKaKuTe UX CBOMCTBA, JOCTOMHCTBA U HEJOCTATKH, a TaKKe 001acTh
MPUMEHEHHUS B MAIlIMHOCTPOCHUH.

Bapmuanr 23
1.IlpyxuHa 13 cranu 75 mociie NpaBWIbHO BBIMOJHEHHON 3aKajlKu U MOCIEAYIOIIET0 OTHYyCKa
MMEET TBEPJOCTh 3HAYUTEIBHO BBIIIE, YEM 3TO MPEAYCMATPUBAETCA TEXHUUECKUMHU YCIOBHUSIMH.
YeM BBI3BaH 3TOT ACPEKT U KaK MOKHO €ro UCHPaBUTh? YKaKUTE CTPYKTYpy U TBEPIOCTD,
KOTOpBIE€ 00€CTIEUNBAIOT BHICOKUE YIIPYTHE CBOMCTBA MPYKHUH.
2.J1mst U3TOTOBNIEHUS] MAITMHHBIX METYUKOB M IJIalleK BbIOpaHa cTtamb P9DS. Ykaxkure cocras;
Ha3HaybT€ U OOOCHYHTE PEXHUM TepMUYECKOH 00pabOTKH, OOBSCHHUB BIMSHUE JIETHPYIOIIMX



3JIEMEHTOB Ha MTPEeBPALICHUS, IPOUCXOASIINE HA BCEX ATAax TepMUUEcKoi 00paboTku. Onummre
MHUKPOCTPYKTYPY M CBOMCTBA CTAJIH MOCIIE TEPMUIECKON 00pabOTKH.

3. 119 W3roTOBJEHMSI CHJIOBBIX JIONMATOK AaBHALIMOHHBIX Ta30BbIX TypOWMH BbIOpaH cIjiaB
XH77THOP (OU437B). Ykaxute COCTaB U OIPEACIUTE TPYyNIy CIUIaBa MO Ha3HAYEHUIO.
HaznaubTe pexuM TepMuyeckoil o00pabOTKM ¥ ONHUIIKWTE BIMSHHE TeMIepaTyphl Ha
XapaKTEPUCTUKU >KapOIPOYHOCTH ITOTO CILIaBa B CPABHEHUU C KapPOIIPOYHBIMU CTAIISIMHU.

4. J11s1 M3roTOBIEHUS psiia JeTalled B CylocTpoeHuu npumensiercs jarynb JIO70-1. Ykaxure
COCTaB M ONMIIUTE CTPYKTYypy cmuiaBa. [IpuBenute oOLIyI0 XapaKTEpUCTHKY MEXaHHYECKUX
CBONCTB CILJIaBa U IPUYMHBI BBEJCHUS 0JIOBA B JAHHYIO JIATyHb.

5. Onumute noJsipHbIe TEPMOIUIACTHYECKHUE IIIaCTMACCHI (TIOJIMaMUIbI, IEHTOH, MOJTUKapOOHATHI
u 1p.). Ux cocras, cBOMCTBA M 00J1aCTh IPUMEHEHUS

BapuanTt 24
1. VkaxuTe TemrnepaTypsl, IpU KOTOPBIX IPOU3BOAUTCS MPOLECC MPOYHOCTHOIO a30THPOBAHUS.
OObsicHuTe, TOUYEMy a30THPOBAHME HE MPOU3BOIUTCS Mpu TeMmieparypax Huxke 500 u Bble
700°C (ucrnosib3ys AMarpaMMy COCTOSIHUS JKese30-a30T). HazoBuTe Mapku craneil, mpuMeHseMbIX
JUISE @30THPOBAHUS, M OMNMIIUTE MOJHBIM MUK HX TEPMHYECKOH U XUMHUKO-TEPMUYECKOM
00paboTKH.
2. J1nst u3roToBNeHUs mTaMIoB BbiOpaHa crtanb 6XC. YKaKUTE COCTaB U OMpPENEIUTe TPy
CTaJli IO Ha3HaueHuro. HaszHaubTe pexuM TepMUUeCKOW O0O0padOTKH, TPUBEAUTE €ro
obocHoBaHue. ONUIIUTE MUKPOCTPYKTYPY U CBOWCTBA CTall MOCIIE TEPMUUECKON 00pabOTKH.
3.HaznaubTe MapKy skapomnpodHOM CTanu (CHIIBXPOM) IS KJIallaHOB aBTOMOOMJILHBIX IBUTATENEH
HEOOJBIION MOIIHOCTH. YKaKUTE COCTaB, Ha3HAYbTE M OOOCHYWTE PEXUM TEPMHUYECKON
00paboTku cranu. ONMUImMTe MUKPOCTPYKTYPY M OCHOBHBIE CBOWCTBA CTAJIH ITOCIIE TEPMHUECKON
00paboTKH.
4. ]l W3TOTOBIIEHUS TOKOMPOBOISIIMX YIPYTHX 3JIEMEHTOB BblOpana Opon3a bpbHT-1,7.
[TpuBenuTe XUMUYECKUIN COCTAB, PEXKUM TEPMUUYECKON 00paOOTKH U MOTydaeMble MEXaHUUECKUE
cBoiicTBa cruiaBa. ONUIIMTE MPOIECCHI, MPOUCXOMASIIINE IMPU TEPMUYECKOW 0O0paboTkKe, W
00BSCHUTE MPUPOY YIPOUHEHUS B CBSA3H C JUArPAMMOMN COCTOSIHUS Melb-OepUILIUN.
5. IlpuBeauTe XapakTepUCTUKU MEXAHUYECKUX U TEXHOJOTUYECKUX CBOWCTB CTEKIOBOJIOKHUTOB
U CTEKJIOTEKCTOJIMTOB. YKaXHUTe 00JIaCTh MPUMEHEHUS UX B MAILIMHOCTPOEHUH.

Bapuant 25

1.B pe3ynpTaTe TEpMHYECKOW 00paOOTKM HEKOTOpPHIE METaTl MAIIUH JOJDKHBI UMETh TBEPABIN
U3HOCOYCTOWYUBBIN ITIOBEPXHOCTHBINA CIOM IIPU BA3KOW cepiaueBuHe. I W3rOTOBIEHUA HX
BbIOpaHa ctanb 15X ®. YkakuTe COCTaB 1 ONMPEEIUTE TPYIITY CTaIu 10 Ha3HadeHuto. HazHaubTe
PEKUM TEPMHUYECKOW U XMMHUKO-TEPMHUUYECKOH OOpabOTKH, NpPUBEAUTE €ro OOOCHOBaHHE,
00BSICHUB BIMSIHHUE JIETUPOBAHUS HAa IPEBPAIICHUS, IPOUCXOASIINE HA BCEX ATANAX TEPMUUECKON
00paboTkM naHHOM cranu. ONUIINUTE CTPYKTYpPY M CBOMCTBAa CTajdM IOCIE€ TEPMHUUECKOM
00paboTKH.

2.B pesynbrate TepMuyeckoi 0OpaOOTKM KOJEHYaTble BaJibl CYAOBBIX U aBTOMOOMIIBHBIX
JBUTATeNel JOJKHBI TMOJYYUTh TMOBBIIIEHHYI0 IPOYHOCTh MO BCEMY CEUYEHHIO (TBEPAOCTh
250...280 HB). lns usroroBnenus ux BoiOpaHa cranb 40XDA. YKaKuTe COCTaB U OMPEILIUTE
rpynmny craid no HasHaueHuto. HasHaubTe M 00OCHYHTE pexuM TepMUYecKoil 00paboTKH,
OOBSICHUB BIUSTHHE JISTUPOBAHUS Ha MPEBpAIIEHUs] IPU TEPMUUYECKOH 00paboTKe JaHHOM CTalH.
Onummre CTPYKTypy U CBOMCTBA CTaJIM MOCJE TEPMUUECKON 00pabOTKH.

3. Ins nperaneit, paboTaromux B cilaObIX arpecCUBHBIX cpeaax, mpumensercs craiab 30X13.
VYKaxkuTe cocTaB M ONpeNeauTe rpynny cTaiu rno crpykrype. OObsCHUTE Ha3HAUEHUE XpOMa B
JAHHOM cTayy, Ha3HaYbTE U 0OOCHYHTE PEKUM TEPMHUECKONU 00PaOOTKH.

4. ]l WM3rOTOBJICHUS TOKOMPOBOSIIMX YIPYTHX OJJIEMEHTOB BBIOpaH crutaB bpBHT-1,9.
[TpuBearTE XUMUYECKUI COCTAB, PEXKUM TEPMHUECKON 00pabOTKHU U MOJTy4yaeMble MEXaHUYECKHE
cBoiicTBa Martepuana. OnuIIMTE MPOIECCHI, MPOUCXOIAIINE NMPHU TepMUUYecKoil oOpalboTke, U



00BSACHUTE MPUPOY YIPOUHEHUS B CBA3H C JUArpaMMON COCTOSTHUSI MeJlb - OEpUILITUIL.
5. OnuImuTe CUTAITBI U METO/BI UX MONTy4YeHHs. BausHue coctaBa U BEMUYHMHBI KPUCTAIIIOB Ha
cBoiicTBa cutamioB. O0NacTh UX MPUMEHEHUS.

BapuanTt 26
1.Ha3znaubTe pexuM TEPMUYECKOH OOpabOOTKM ClIabOHArpyKXEHHBIX AeTaield u3 cramu 45.
[IpuBenure ero 0oOOCHOBaHHWE M OMNHILUTE CTPYKTYpPY M MEXaHWYECKUE CBOMCTBA JeTalieH.
OO0BsicHUTE, TOYEMY YIOBJIETBOPUTEIBHBIE CBOMCTBA HA M3/ACTHIX U3 JAHHOW CTad MOTYT OBITh
MOJTy4€HbI B HEOOJBIINX CEUCHUSX.
2. 11 M3rOTOBIIGHUS JAETaJlel MITaMIoOB, 00pa0aTHIBAIONIMX METAUl B XOJIOJAHOM COCTOSHHH,
BeiOpana cranb XI3CB. Vkaxkure coctaB, Ha3HaubTe M OOOCHYHTE PEKHUM TEPMUUYECKOU
00paboTKK cTanu, OOBSICHUB BIUSHHE JIETUPOBAHUS Ha TMPEBPALICHUS, HMPOUCXOIAIINE MpPU
TepMHuuecKoil 00padoTke. ONMUIINTE MUKPOCTPYKTYPY M CBOWCTBA IITAMIIOB TIOCJIE TEPMUUECKON
00paboTKu.
3.J11s1 peoCcTaTHBIX AJIEMEHTOB CONTPOTHURIICHHS BBIOpaH criiaB ManrannH MHMu3. Pacumdpyiite
COCTaB, ONMUILIUTE CTPYKTYPY U 3JIEKTPOTEXHUUECKHE XapaKTEPUCTUKHU ITOTO CILIABa.
4.JInsa mopiiHel JBUTATENsl BHYTPEHHETO CropaHusi, padoTarmmumx npu Temmneparypax 200-250°
C, ucrionb3yercs cruiaB AJl1. PacmdpyiiTe coctaB u yKaxuTe Criocod M3roTOBJICHUS JICTAICH U3
naHHoro cruiaBa. OMUIIUTE PEKUM YIIPOUYHSIONIEH TepMHUUECKO 00pabOTKH U KPaTKO OOBSICHUTE
MPUPOY YIIPOUHEHHUS.
5. IlpuBenuTte 060CHOBaHHE TEXHUKO-IPKOHOMUYECKUX MPEUMYIIECTB MPUMEHEHHUS TIaCTMAcC B
MamuHocTpoeHnd. OCHOBHBIE 001acTH X APPEKTHBHOTO IIPUMEHEHUSI.

Bapuant 27
1.Ha3naubTe TeMIieparypy 3aKkajlky, OXJIaKJAIOLIYI0 Cpelly, TEMIIEPATypy OTIIyCKa HAIIMJILHUKOB
u3 ctany Y 13. Onuiure CynHoCTh NPOUCXOAAIIUX MPEBPAIEHUN, MUKPOCTPYKTYPY U TBEPIOCTh
MHCTPYMEHTA [10CJIe TEPMUYECKON 00paboTKH.
2. 1511 u3roTOBIEHUST OOPE3HBIX MTAMITOB BbIOpaHa ctanb XI2M. Ykaxure coctaB, Ha3HAYbTE U
00OCHYHTE pEXHM TEepMUYECKOH OO0pabOTKH, OOBACHUB BIMSHUE JIETMPOBAHUS Ha Bce
IpEBpaLIeHUs], TPOUCXOAAIINE IPU TEPMUUECKON 00paboTke cTtainu. ONUIINTE MUKPOCTPYKTYPY
U CBOMCTBA CTaJIU 1OCJIe TEPMHUECKOH 00pabOTKH.
3.B xotnocrpoenun ucnonb3yercs ctanb 12X2MOCP. Ykaxure coctaB U ONpPEEIUTE TPYIIY
CTal 1O Ha3HayeHMI0. Ha3HaubTe peXuUM TepMHUYECKOH 00pabOTKHM U MpPHUBEIUTE €ro
o0ocHoBaHue. OOBSICHUTE BIUSHUE JETUPYIOIIMX AIEMEHTOB Ha MPEBpaIlleHUs IPYU TEPMUUYECKON
o0paboTke cTanu. ONUIIUTe BIUSHUE TEMIIEpaTypbl HA MEXaHUYECKHE CBOMCTBA CTAJIH.
4. 114 M3roToBIEHUS JleTanel myTeM IiTyOOKO# BBITSKKH IpuMeHsaercs jatyHb JI70. Ykaxure
COCTaB M OIMUINTE CTPYKTYpy cIiaBa. Ha3HaubTe peXuM NIPOMEXKYTOUYHOM TEpMUYECKOU
00paboTKH, MPUMEHSIEMON MEXKIY OTJEIbHBIMU ONEPALMUSIMH BBITSKKH, OOOCHYHTE BHIOpAHHBIN
PEKUM U IPUBEIUTE OOIIYI0 XapaKTEPUCTUKY MEXAaHUYECKUX CBOMCTB CILIaBa
5. Knaccudukanus 3aliMTHBIX TOJUMEPHBIX MOKPHITHI 10 Ha3HaueHUt0. OCHOBHbIE TPEOOBaHUS,
npeabsBIsieMble K HUM, U 00JaCTh UX IPUMEHEHUsI B MAIIHHOCTPOECHHUH.

Bapuant 28

1.U3nenus u3 cranu 45 tpeOyercs MOABEPrHYTh yiayulleHuo. HazHaubTe pexuM TepMHUECKOn
00pabOTKHU, OMUIINTE CYIIHOCTh MPOUCXOASIINX MPEBPALLICHUN, CTPYKTYpPY U CBOWCTBA CTaJIH.
2./Inst u3roToBIeHUs pe3loB BeIOpaHa ctanb XBS. YkaxuTte coctaB, Ha3HaubTe M 00OCHYMHTE
peKUM TepMHUYeCKOW 00paboTKH, OOBSCHUB BIUSHHE JIETUPOBAHUS Ha IpEeBpalleHUs,
MPOUCXOJAIINE MPU TepMUUecKord o0paboTke naHHOW cTanu. ONUIIMTE MUKPOCTPYKTYpPY U
CBOWCTBA CTAJIM MOCJIE TEPMUUECKOI 00paboTKH.

3.HaznaubTe HepxaBeloUlylo CTajb g paboThl B Cpelie CpeAHel arpecCUBHOCTU (pacTBOPHI
coneii). [IpuBenure cocrtaB cTamu, HEOOXOAMMYIO TEPMHUECKYI0O 00pabOTKYy M IOJIydaeMylo
CTpyKTYypy. O0bsicHUTE (PU3HUECKYIO PUPOY KOPPOZUOHHON YCTOWYMBOCTH MaTepHalia u pojb



KQ)KIOTr0 JIETUPYIOLIETO 3JIEMEHTA.

4.]114 U3rOTOBIICHUS AeTalell MyTeM TIyOOKOH BBITSKKM HpuMeHsiercs natyHb JI80. Ykaxure
COCTaB M OIMUINTE CTPYKTYpy cIuiaBa. HasHaubTe pexXuM IPOMEKYTOYHOM TEPMHUYECKOU
00pabOTKH, MPUMEHSIEMON MEX/Ty OTJICIIbHBIMU OTIEPALUAMH BBITSDKKH U OOOCHYHTE €ro.
5.IlonuaTHiEH BBICOKOTO U HU3KOTO AaBieHust. Onuumre ero CBOMCTBA U 00JIaCTh IPUMEHEHMS B
MalIUHOCTPOEHUHU.

Bapuant 29
1.Ha3HaupTe TeMmmepaTypy 3aKallky, OXJIaKJAIOUIYI0 Cpely M TEMIEpATypy OTIyCKa INIaAKuX U
pe3b0OBBIX KaMOpoB M3 cranmu Y12A. OnumuTe CymHOCTh MPOHCXOSIINX TPEBpPAIICHUH,
MHUKPOCTPYKTYPY U TBEPJIOCTh HHCTPYMEHTA IIOCIIE TEPMUUECKON 00pabOTKH.
2.B pesynbraTe TepMHYECKON 00paOOTKH MPY>KUHBI JOKHBI TOJYYUTh BEICOKYIO YIIPYTOCTb. J{iis
W3TOTOBJICHHS WX BbIOpaHa ctaimb 63C2A. YKaXWTe COCTaB, Ha3HAUYbTe M OOOCHYWTE PEKUM
TepMUYECKOil 00paboTku. ONHUIIUTE MUKPOCTPYKTYPY M CBOMCTBA CTAIM TOCIE TEPMHUECKOU
00paboTKH.
3.00bsAcHUTE IPUPOJTY KAPOIPOUHOCTHU CIUIABOB HAa HUKEJICBOH OCHOBE B CBSI3U C X COCTaBOM,
TepMUYECKOll 00pabOTKOM M moiydyaeMol cTpykTypoil. IlpuBeaurte mpumMepsl 3THX CIIJIaBOB U
YKKHATE 00JIaCTh MPUMEHEHHS.
4.B kayecTBe MaTepuaa s OTBETCTBEHHbIX MOALIMITHUKOB CKOJIbKeHUs BbIOpaH criaB bpC30.
VYkakuTe cocTaB U ONpENEIUTe IPyIIly CIlaBa 110 Ha3HayeHUto. OnuInuTe, OCHOBHbIE CBOWMCTBA
U TpeOOBaHUs, IPEAbSBIsIEMbIE K CIUIABAM 3TOH IPYIIIbI.
5.CocraB, knaccudukanms, GU3NKO-MEXaHNIECKUE CBOMCTBA U 00JaCTh IPUMEHEHHUS PE3UHBI B
MAaIIMHOCTPOCHHH.

Bapuant 30
1. Ha3naubTe pexxuM TepMUYECKOW 00paOOTKM IITAMIIOB XOJOJHOW IITaMIOBKH U3 ctaimu Y 10.
[TpuBeauTe ero 060CHOBaHKE U OIMUIINUTE CTPYKTYPY U CBOMCTBA ITaMIOB. OObSICHUTE, TOUYEMY
U3 JAHHOW CTaJI U3TOTOBJISAIOT IITAMIIBI HEOOJIBIIOTO CEYCHUSI.
2.B pe3ynbTare TEPMUUECKOM U XMMHUKO-TEPMHUYECKOW 0OpabOTKM YEPBSAKU JOJKHBI MOTYUYUTh
TBEPAbI H3HOCOYCTOWYMBBINM IIOBEPXHOCTHBIM CIIOM IIpU BA3KOM cepaueBuHe. Jlns ux
U3roToBlIeHHs BhIOpaHa ctanb 12X2H4BA. YkaxkuTe cOCTaB CTaIM U ONpPENEIUTe TPYIIy CTAIN
no HazHayeHWto. Ha3HaubTe M 0OOCHYWHTE pEeXUM TEPMHUECKOH M XUMHKO-TEPMHUYECKON
00paboTKH, OOBSICHUB BIMSHUE JIETUPOBAHMS HA MPEBPALICHNUS, IPOUCXOISIINE Ha BCEX ATarax
00paboTKu AaHHOM cTanu. ONUIINTE MUKPOCTPYKTYPY U CBOICTBA YEPBSIKOB B TOTOBOM BH/IE.
3.Ha3HaubTe HeprKaBEIOLIYIO CTallb A7l U3TOTOBJIECHHUS JAeTanel, paboTaroluX B cpesie YKCYCHOU
kucnoTel npu temreparype a0 40° C. IlpuBennre XMMHUYECKUH COCTaB CTalld, HEOOXOAMMYIO
TEPMUYECKYI0 00pabOTKY U MOITy4aeMyto CTPYKTypy. OObsICHUTE KOPPO3UOHHYIO YCTOHYMBOCTD
MaTepHala U poib KaxJ10ro JETUPYIOLIEro MIEMEHTA.
4.HazHaubTe MapKy aJllOMUHHEBON OPOH3BI /Uil U3TOTOBJIEHUSI MEJIKUX OTBETCTBEHHBIX JI€TaJICH
(BTyJOK, (uiaHIEeB U T.I.). YKaXHUTE €€ COCTaB, ONMUIIMTE CTPYKTYpPY, UCHOJIb3YS AUATPAMMY
COCTOSIHUS MeJIb-aJIIOMUHUI U OCHOBHBIE CBOICTBAa OPOH3HI.
5.0nummTe TepMOIJIaCTUUECKUE U TEPMOPEAKTUBHBIE MOJIMMEPHl U YKaKUTE pa3inuue MExay
HUMH.
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