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PABOYAJ ITPOITPAMMA NUCLIHITIIMHDBI

CrneunajbHbIe CTAJIH M CILIABBI

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

Kypc: 4, cemectp : 8
MexaHUKO-TeXHOMOMMYeCKUiA (haky/bTeT,

CemecTtp

No

Bup gesitenbHOCTU

8

1

Bcero 3a4eTHbIX efuHULY
(KpegmTOB)

Bcero yacos

144

Bcero 3aHSATUI B KOHTAKTHOM
thopme, yac.

40

Jlekymu, yac.

24

MpakTnyeckune 3aHATAA, Yac.

12

JTabopaTopHble 3aHATUSA, Yac.

N3 HUX B aKTUBHOI 1
WHTepaKTUBHO (hopMe, Yac.

N3 HKUX HpaKTquCKOIz
noAroToBkKu, 4Yac.

ATTECTauus, yac.

10

KOHcyﬂbTaLl,I/II/I, yac.

11

CawmocTosTenbHas paboTa, yac.

104

12

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

13

Bug atTectauum

Hosocnbupck 2022



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 .

MecCTO ACUMNANHBI B CTPYKTYpe y4e6HOro nnaHa: 6ok 1, hopmmpyemas y4acTHMKaMm 06pa3oBaTe/lbHbIX
OTHOLLEHWIA, MO BbIGOPY CTyAeHTa

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
MpotheccroHanbHble MK-1.B/HA Cnocob6eH 0ocyLIecTBAATL COOP AaHHbIX, M3y4vaTb, aHaIM3MPOBaTh 1 0606LLaTb
KOMMeTeHLN Hay4HO-TEXHWYECKYIO Mquophnau,wo o TeMaTWKe UCCNeA0BaHMS, pa3paboTke U
MCNO/b30BaHMI TEXHUYECKOW AOKYMEHTALM
MK-1.B/HA. 2 ¥YMeeT cobupaTb AaHHble 1 NPOBOAWTL CPABHUTE/bHBI aHaN3 AaHHbIX O
CYLLIECTBYHOLLMX TWMAxX N MapKax MaTepuanoB, UX CTPYKTYpe 1 CBOICTBAX, crnocobax
pa3paboTKn MaTepuanoB C 3aAaHHbIMI TEXHOMOTMYECKUMUI 1 (PYHKLMOHAbHbIMA
CBOMCTBaMU
YHuBepcasibHble YK-1 CrnocobeH oCyWecTBASATb MOUCK, KPUTUYECKUIA aHaNN3 U CUHTE3 MH(opMaLnK,
KOMMETEHL MK NPUMEHSTb CUCTEMHbI MOAXO0/ NS PeLUeHUst MOCTaBNEHHbIX 3aaay
YK-1. 1 3HaeT npuHupmnbl c6opa, oT6opa 1 0606LLEHNS MHDOPMaLUN.

2. TpeboBaHnsa HIT'TY K nnaHMpyembIM pesy/ibTaTam 06yyeHnsi, COOTHECEHHbIM C
NHAMKAToPaMu AOCTUXKEHNSA KOMMETEHLMIA

Tabnuua 2.1

NHAMKATOPbI AOCTUXEHUSI KOMMNETEHLMIA

PesynbTaTbl 00y4eHNs

dopMbI opraHmnzaumm
3aHATUN

IIK-1.B/HA. 2 YMmeeT co0HpaTh AaHHBIEC H NPOBOTUTH CPABHUTEIbHBIH
aHAJIN3 JAHHBIX 0 CYIIeCTBYIONINX THIIAX U MapKaX MaTepHAJIOB, HX
CTPYKTYpe H CBOHCTBAX, cI0CcofaxX pa3padoTKH MATEPHAJIOB ¢ 32 JaHHBIMHA
TeXHOJIOrHYeCKUMH U (PYHKIHOHAIBLHBIMYA CBOICTBaMH

OueHnBaTb HEOOXOAMMOCTb 1 MEPCMEKTUBHOCTL TOTO WAW MHOTO MaTepuana unu
TEXHONOrMYECKOro npovecca. BceCTOPOHHe aHaIM3MpoBaTh PesynbTarthl,
MOAYyYeHHbIe OT BHeAPEHMSA pa3paboTaHHbIX MHHOBALMOHHbIX TEXHONOTUIA
06paboTKM MaTepraioB CO CneLmabHbIMI CBOWCTBAMM.

Nekumm; MNpakTUYecKme 3aHATUS,
CamocTonTenbHas paboTa

YK-1. 1 3naeT npuHnunel céopa, oréopa n 0600 mennst HHPOPpMAIHHA.

CoBpeMeHHble MPO61eMbl TEOPETUYECKOIO U MPUKIaAHOro MaTepuanoBeieHns 1
TEXHOMOMMK MaTepuanoB NPUMEHUTENBHO K Pa3NNYHbIM 06/1aCTAM TEXHUKA 1
TEXHONOrN. OU3NKO-XUMUYECKNE OCHOBbI M3MEHEHUS CBOWCTB MOBEPXHOCTEN
MaTeprasioB HaHeCEeHVEeM MOKPLITWIA N MOAUGULMPOBAHNEM.

MeXaH13Mbl )a30BbIX NPEBPALLEHNA, METObI TEPMUYECKOIA 1
TEPMOMEXAHNYECKON 06pabOTKM.

Nekumu; MNpakTUYecKme 3aHATUS;
CamocTonTenbHas paboTa

3. CofepykaHue 1 CTPYKTypa ANCUMUNNHBI

Tabnuua 3.1

N3 Hux B

TeMbl NeKuuia

Yacbl

thopme npakT.
rnoar., vac.

AKTUBHble
hopmbl, vac.

MHanKaTopsl
[OCTUDKEHMSA
KOMMeTeHUniA

Y4ebHasa aeaTeNbHOCTb

CemecTp: 8

AnpakTuyeckasa egnHuua: 1

1. BegeHue

YK-1.1

3yunTb Knaccuurkamio
CTasield 1 CniaBoB B
3aBMCUMOCTM OT
(hP3MYECKMX, XUMUYECKNX W
3KCMyaTaLMOHHBbIX
CBOWCTB. KpaTkas
XapaKTepuUCTHKa KaX4oro
Knacca, TUMnYHble
npeScTaBUTeNN.




MK-1.B/HA.
2. CTpouTe bHble cTanm 3 10 0 2 YK-1.1
3. MallnHOCTPOUTESbHbIE 4 10 0 MK-1.B/HA.
CTan 2,YK-1.1
4. KOHCTPYKLMOHHbIE CTa/In MK-1.B/HA.
4 10 0
crneunasbHOro HasHadeHus 2,YK-1.1
5. Koppo3noHHOCTOiKMe 4 10 0 MK-1.B/HA.
CTa/I1 U CNNaBbl 2,YK-1.1
6. YKapocToiikue un MK-1.B/HA.
4 1 0
YKaponpouyHble CTasiM U crniasbl 2,YK-1.1
MK-1.B/HA.
7. VIHCTpyMeHTasIbHble CTanu 3 1 0 2 YK-1.1
TeMbl NPaKTUYECKNX VIBHAXB | Axriupre | /IHAVKATODDI
o Yacbl |thopme npakT. [OCTUXEHNA YyebHas aesiTeNbHOCTb
3aHATUN noar., uac. (hopMb1, Hac. KOMMeTeHLii A
CemecTp: 8
Jnaaktuyeckasa egmHmua:; 2
S rermposa N cTaN 5 Avians
p 4 1 0 YK-1.1  |TepPMOKUHETUYECKUX
3aBMCMMOCTM OT CKOPOCTK
KPUBbIX
oXnaxaeHus
AHanus
CTPYKTYPHO-(ha30BbIX
2. Tepmunyeckasi 06paboTKa 4 1 0 MK-1.B/HA. |npeo6pa3oBaHuii
M3HOCOCTOMKUX CTasel 2 M3HOCOCTOMKUX MaTeprasnion
npy TEPMUYECKOIA
06paboTke
3. CTpykTypamn CBOVCTBA Vi3yueHme CTpyKTypb! 1
ObICTPOPEXYUIX CTareVt B CBOMCTB ObICTPOPEXYLLMX
3aBMCUMOCTM OT MK-1.B/HA. o
4 1 0 CTaslen nocre pasnmnyHbIX
TemMnepaTypHO-BpeMeHHbIX 2,YK-1.1 o
o BU0B TEPMNYECKON
napaMeTpoB TEPMUYECKOM
06paboTKm
06paboTKM

3.1 lNpakKTnyeckas NoaroToBkKa

Tabnuua 3.2

No Tembl 3aHATUIA

dopmbl opraHmnsauun

Copep>xaHue NpPaKTUYecKoi NoaroToBKM

3aHATUI (BnAbl paboT)
1 BsegeHue N BbINonHsAeT cnepytoLme Buabl paboT:
2 CtpoutenbHble cTanm n BbInonHseT cnegytowme Bugbl pabor:
BbIMOJIHAETCA CAMOCTOATENLHOE U3YyYeHNe
TEOPETMYECKOro MaTeprana
MawumHocTpouTeNbHble CTan n BoInonHseT cnegytolme Bugbl pabor:
4 KOHCTPYKLMOHHbIE CTa/IN CMeLMaibHOro N BbINonHseT cneaytoLme BUbl paboT:
HasHayeHWs
5 Koppo3noHHOCTOliKMe CTanu 1 Criasbl n BoInonHseT cnegytolme Bugbl pabor:
6 YKapocTolikune 1 XKaponpoyHble cTanm u N BbINonHseT cneaytoLme BUbl paboT:
Crnasbl
7 VIHCTpyMeHTasIbHbIE CTaIn n BbInonHseT cnegytowme Bugbl pabor:

8 dopmMupoBaHue CTPYKTYpbI B lerMposaHHbIX |I1p BbINonHsAeT cneaytoLme BUbl paboT:
CTa/IfX B 3aBMCUMOCTM OT CKOPOCTH
OXNaKAeHs

9 Tepmunyeckas 06paboTKa N3HOCOCTOMKMX Mp BbINonHsAeT cneaytoLme BUbl paboT:

cTanel




10 |CTpyKTypa v cBOICTBA BbICTPOPEXYLLMX Mp BbInonHseT cnefytoLLme bl paboT:
CcTasnein B 3aBUCUMOCTY OT
TeMnepaTypHO-BPeMeHHbIX NapaMeTpoB
TEPMUYECKOV 06paboTKK

3.2 CamocToATeNbHas paboTa 0by4yaroLerocs

Tabnuua 3.3
o ViHnKaTopbl Yacbl Ha Uackl Ha
No Buabl camocTosATeNIbHOW paboThbl [OCTVKEHUSA
< [BbINOMHEHME [KOHCYNbTaLNK
KOMIMETEHLNI
CemecTp: 8
1 |Pr3/Pedepar EKliB/ HA2Y 19 9

Bbibop MaTeprana 419 KOHKPETHbIX YCIOBWIA aKcnyaTaumm getanu (u3genms: OpraHusaums
caMoCTOATe/IbHOM paboTbl CTyAeHTOB HOBOCMOUPCKOTO rocy1apCTBEHHOIO TEXHUYECKOTO YHUBEPCUTETA :
MEeTOAMYECKOe PYKOBOACTBO / HOBOCKMO. roc. TexH. yH-T ; [cocT.: FO. B. HUkutuH, T. FO. CypHuHa].-
Hosocunbupck: N3a-so0 HITY, 2016.- 19, [1] c. : Tabn.- Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000234042 CneumnanbHble CTan U cniasbl: Y4yebHoe nocobue /
Kosanesa A.A., JlonatnHa E.C., AHrKnHa B.U. - KpacHosp.:C®Y, 2016. - 232 c.: ISBN
978-5-7638-3470-3. - TEKCT : aNeKTPOHHbIN. - URL: https://znanium.com/catalog/product/967770 (gata
o6pauleHus: 29.06.2022). — Pexkum gocTyna: rno nofnmncke.

2 |I'Io,qr0TOBKa K 3aHATUAM |)/K—1.1 |50 |O

. OpraHu3saums camocTosTe/IbHON paboTbl CTyAeHTOB HOBOCMOMPCKOr0 rocyaapCTBEHHOO TEXHUYECKOrO
YHVBEpCUTETA | METOAMYECKOE PyKOBOACTBO / HOBOCKOG. roc. TexH. YH-T ; [cocT.: FO. B. HukutuH, T. HO.
CypHuHa).- HoBocnbupcek: M3g-so HITY, 2016.- 19, [1] c. : Tabn.- Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000234042 CneumnanbHble CTann 1 cnnaebl: Y4ebHoe nocobue /
Kosanesa A.A., NlonatuHa E.C., AHnkuHa B.U. - KpacHosp.:CdY, 2016. - 232 c.: ISBN
978-5-7638-3470-3. - TEKCT : aNeKTPOHHbIN. - URL: https://znanium.com/catalog/product/967770 (gata
obpauieHus: 29.06.2022). — Pexknm focTyna: rno nognmncke.

MK-1.B/HA.2,Y

K-1.1 14 0

3 |MoaroToBka K aTTeCTaLyM

: OpraHu3aums caMoCTOATeNbHOM PaboTbl CTyAeHTOB HOBOCMOMPCKOro rocyAapCTBEHHOIO TEXHUYECKOro
YHVBEpPCUTETA | METOAMYECKOE PyKOBOACTBO / HOBOCKOG. roc. TexH. yH-T ; [cocT.: FO. B. HukutuH, T. HO.
CypHuHa).- Hosocnbupcek: M3a-so HIFTY, 2016.- 19, [1] c. : Tabn.- Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000234042

3.3 TexHonorms oby4eHns

[lna opraHn3aummn n KOHTPOIA CamoCTOATeNbHOW paboThbl 06yHatoLLMXCH, & TaKXKe NPOoBeAeHNs
KOHCy/bTauuii NPUMEHSIOTCH UH(OPMaLYOHHO-KOMMYHUKaLNOHHbIE TexXHoorum (Tabn. 3.4).

Tabnuua 3.4
[JedAtenoHocTb VH(opmaunoHHO-KOMMYHMKaUVOHHbIE TEXHOI0M N
HhopmmpoBaHue e-mail; Cpefia aneKTpoHHOro obyyeHmst HI' TY
KOHcynbTMpoBaHme Cpefia aneKTpoHHOro 0byyeHms HI'TY
Pa3meLLeHne yuebHbIX

Cpepa aneKTpoHHOro obyyeHms HI'TY
marTepuanos

4. NpaBuna aTTecTaumm 06yyaroLmMxca no ANCUUMNINHE

[ns atTecTaymm obyyarowmxca no AUCUMNINHE UCnosb3yeTcs 6abHO-PenTUHIOBas cUcTeMa
(BPC), no3sonstoLwas BbICTaBSATb OLEHKW MO TPaaULMOHHOM WKane n 15-ypoBHeBoi ECTS.
KpaTkas nHopmaums o bPC npusegeHa B Tabn. 4.1.




Tabnuua 4.1

MuH. .
OueHnBaeMble BUAbI feATeTbHOCTM 06y4atoLmxcs a1 MakcumasibHbIi 6an
CemecTp: 8
IIpakxmuueckue 3anamus: 15 30
PI3/Pegpepam: o5 50

KoHTponupytowye MaTepuanbl NpuBOAATCA B “CelpanbHble CTanu 1 cniasbl: YuyebHoe nocobue / Kosanesa A.A., NlonatvHa E.C., AHukuHa B.U. - KpacHosp.:C®Y,
2016. - 232 c.: ISBN 978-5-7638-3470-3. - TeKCT : a1eKTPOHHbIN. - URL: https://znanium.com/catalog/product/967770 (nata obpatieHuns: 29.06.2022). — Pexxum focTyna;,
no nognucke."

3auem: | 10 | 20

B Tabnuue 4.2 npefcTaBeHO COOTBETCTBIE POPM KOHTPONSA 3asBNsieMbIM TPeGOBaHMAM K
pe3ynbTaTaM OCBOEHUSI AUCLUMIINHBI.

Tabnuua 4.2
Dopmbl
Kogbl o KOHTpOsIA
KOMIMEeTeH MHANKaTOopbIl JOCTUXEHUA KOMMNETEHLNN
uni 3;#2/'/;& 3aueT

MK-1.B/ MK-1.B/HA 2. YMeeT cobmpaTb faHHble U NPOBOAUTL CPAaBHUTE/bHBIN aHaN3 AaHHbIX O
H A CYLLIECTBYIOLLIMX TUNAxX U Mapkax MaTepuanos, UX CTPYKTYpe 1 CBOICTBaX, Cnocobax +
pa3paboTKn MaTepuanos C 33faHHLIMW TEXHOMOrMYECKUMU 1 (DYHKLMOHaIbHBIMU CBOCTBAMM

YK-1 |¥YK-11. 3HaeT npuHuUmMnbl c6opa, 0T60pa 1 0606LLEHNS UHHDOPMALIMN. +

®OH/] OLIEHOYHBIX CPEACTB MO AUCLIMM/IMHE NPeACTaBNEH B NPUIoXeHUn Ne 1 K paboueit
nporpaMme.

5. Jlutepatypa

OcHoBHas nMTepaTypa

1. 3akuposa, M. I'. Cieunanbabie ctanu. Teopust JernpoBaHus: Kypce JIEKLui - yaeOHOe mocooue /
M. T'. 3akuposa. — [lepmsb : ITHUITY, 2021. — 107 c¢. — ISBN 978-5-398-02632-0. — TekcT :
anexTpoHHbIH // JIaHb : anekTpoHHO-O0nOMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/239888 (maTa obpamienus: 29.06.2022). — Pexxum moctyma: st
ABTOPU3. MOJB30BATECH.

2. Cxnagnosa, E. E. CrienmanbHble cTanu U cruiaBsl : yueOHoe mocooue / E. E. Ckmannosa, I'. A.
Bopo6sésa. — Cankr-IletepOypr : BI'TY 'Boeamex' mm. JI.®D. Yerurosa, 2018. — 79 ¢. — ISBN
978-5-907054-14-1. — Tekcr : amekTpoHHBIH // JIaHb : 371€KTPOHHO-OMOIHOTEYHAS CUCTEMA. —

URL: https://e.lanbook.com/book/122091 (mata obpamenus: 29.06.2022). — Pexxum noctyma: ais
aBTOPU3. MIOJIB30BATEIICH.

JononHnTenbHas nuTepaTypa

1. 3otkun, B. E. CienmansHabie cTanu u cruiassl : yueOHoe nocobue / B. E. 3oTkun. — YensOunck
:OYpI'Y, 2015. — 72 ¢. — ISBN 978-5-696-04806-2. — Tekcr : anexTpoHHsIii // JIaHs :
3eKTPOHHO-O0ubnoTeunas cucrema. — URL: https://e.lanbook.com/book/154147 (nata
obpamienus: 29.06.2022). — Pesxum goctymna: 1isi aBTOPH3. MOJb30BaTENIEH.

NHTepHeT-pecypehl
1. SpringerMaterials [DnexkrponHsiii pecypc]. - Springer International Publishing, 2016. - Pexxum
noctyma: http://materials.springer.com. - 3arj. ¢ 3xkpaHa.
2. Scholar.google [ DnekTponnsiii pecypc]. - Google, 2004-2020. - Pexxum moctyma:
http://scholar.google.com/. - 3arm. ¢ sxpana.
3. Scopus [Electronic resource]. - Elsevier, 2020. - Mode of access: https://www.scopus.com/. -
Title from screen.




6. MeToagun4eckoe 1 NporpaMMHoe obecrieyeHne, NHHOPMAaLIMOHHbIE TEXHOIOT NN

6.1 MeTogunyeckoe obecrneyeHne

1. CnenmanesHbIe CTaaU U CIDIaBbl: YueOHoe mocobue / Kosanesa A A., Jlomatuna E.C., AHuKMHA
B.U. - Kpacuosip.:COVY, 2016. - 232 c.: ISBN 978-5-7638-3470-3. - Tekcr : anmextponnsrii. - URL:
https://znantum.com/catalog/product/967770 (nara obpamenus: 29.06.2022). — Pesxum mocTymna: mo
MTOITTHACKE.,

2. OpraHuzanus caMOCTOATEIBHON paboThl cTyneHToB HOBOCMOMPCKOro rocy1apcTBEHHOTO
TEXHUYECKOTO YHUBEPCHUTETA . METOAMYECKOEe pykoBoACTBO / HoBocu6. roc. TexH. yH-T ; [coct.: O.
B. Huxkutun, T. FO. Cyprunal.- HoBocubupck: U3g-so HI'TY, 2016.- 19, [1] c. : Tabn.- Pexxum
nocryma: http://elibrary.nstu.ru/source?bib_1d=vtls000234042

6.2 Cneumann3npoBaHHOe NporpamMmmHoe obecrneyeHme

Vcnonb3oBaHwve creumanm3MpoBaHHOr0 NPOrpaMMHOro 06ecneyeHns Ans U3yYeHns ANCUUnIHLI
He TpebyeTcs

6.3 VIH(hopmMaLMOHHbIe TeXHOMornu

IMpw ocyLLLECTB/IEHNI 06pa30BaTeIbHOTO NPOLECca Mo AUCLMNMHE NMPUMEHSIOTCS 3/1EMEHTbI
ANCTaHLMOHHbIX 06pa30BaTe/bHbIX TEXHO/OMN, & TAKXKe CUHXPOHHOTO M aCUHXPOHHOTO
B3aMO/IEICTBIS B 9/1EKTPOHHOIN MHDOPMaLIMOHHO-06pa3oBaTeNbHOl cpedbl HITTY .

7. MaTepuanbHO-TeEXHMUECKOe 06ecreyeHmne

JTabopaTopHbIi CTEHA

No HanmeHoBaHue Ha3HauyeHne

1 |Mukpockon "AkcrosepT 40 MAT" CBeTOBOI MMKPOCKOM ANS NPOBeAeHNS
nabopaTtopHbIX PaboT Mo Hanpas/eHNAM
"MartepuanoBegeHue 1 TEXHONOIUA
maTepuanos”, "HaHonHeHepus",
"TexXHONOrns Xya0oXecTBeHHON 06paboTKM
MaeTpuanos" n ap.

2 |9nektponeyb nabopatopHas SNOL 7.2/1100 | OnekTpuyeckas neyb A9 Harpesa, BblAepXKKN
c Tepmonapoii Tmna "TXA" M OXNKOEHUS MaTEpPUa/IOB

3 |KomnnekT MynbTUMeaninHoro obopygosarms | TpaHcnyumst y4e6HoOro matepuana




denepanbHOE rocy1apcTBEHHOE O10JKETHOE 00pPa30BaTEIbHOE YUPEXKICHUE
BBICIIETO 00pPa30BaHUS
«HoBocubupckuii rocy1apcTBEHHBIN TEXHUYECKHI YHUBEPCUTETY

Kadenpa marepuanoBeeHusi B MAITUHOCTPOCHUN

“YTBEPXIAIO”

JNEKAH MT®

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

(13 2 1".

®OH/JI OHEHOYHbBLIX CPE/ICTB

JUCHUTIMHBI
Cl'[eIII/IaJ'II)HLIe CTaJIu 1 CIlJiIaBbl

O6pazoBarenbHas nporpamma: 22.03.01 MaTepuanoBeeHue U TEXHOJIOTUU MaTEPUAIIOB, TPOPUIIb:
MarepuanoBeieHHe U TEXHOJIOTUH MAIIMHOCTPOUTEIILHBIX MaTEPUATIOB

HoBocubupck 2021



1. O000meHnHas cTPYKTYpPa (POHIA OLEHOYHBIX CPEICTB JUCHUILINHBI

O06o0mieHHas cTpykTypa (OHIA ONEHOYHBIX CPEACTB MO AucHUIUIMHEe CrenuanbHbIe CTAIA H
cruiaBbl npezctabieHa B Tabnuie. COBOKYIHOCTh pe3y/bTaTOB OOyUYEHUs MO AUCLUUIUIMHE COOTHECEHA C
YPOBHSMHU CHOPMHUPOBAHHOCTH KOMIETCHIIMA M COOTHECEHHBIMU C HUMU WHAMKATOpamu. MHAMKATOPHI
JOCTHKEHHS] KOMIIETEHLIUN N3MEPSEMBI C IOMOIIBIO CPEICTB TEKYIIEH U MPOMEXYTOUHOM aTTeCTalluu MO
aucuuiuinHe CriennaibHbIe CTAIA U CILJIABHI.

Tabnuna

JTansl OLEHKHU Pe3yJabTATOB 00yUeHUs U
COOTHECEHHBIX ¢ HUMH HHANKATOPOB
JOCTHIKEHUS KOMIIeTEeHIUIA

®opmupyembie HNnpnkaropsl Meponpusirus
KOMIIeTeHI[UH KOMIIeTeHIHii Temnr TEKYULEro KOHTPOJIH IIpome:xkyTouHasS
(xoHTpOSIBHAS
padora, KypcoBoi arrecranui
(3K3aMeH, 3a4eT)
npoekrt, PI'3(P),
pedepar u ap.)
ITIK-1.B/HA 2. Ymeer cobupare  |XKapocroiikue u xapomnpounsie |PI3
Criocobex JTaHHBIE U IPOBOJIUTH |CTalU u CIUTaBbI
OCYIIECTBIISATh  COOP | CPAaBHUTENBHBIH HNucTpyMeHTanbHble CTaJIu
NAaHHBIX,  WM3Y4YaTh,|aHAlIN3 JaHHBIX O KonctpykunonHsie cTanu
aHAITM3UPOBATh 1 | CYIIECTBYIOIIHX CTEIHAIEHOTO Ha3HAYCHUS
0000IIaTe  HAYYHO- | TUIIAX M MapKax KopposunoHHocToiikue cramm U
TEXHUYECKYIO MaTepHaJioB, UX CImaBel  MaImIMHOCTPOUTEIHHEIC
HHPOPMAITHIO TI0 | CTPYKTYpe U cramn  CTpOWTENBHBIE  CTajH
TeMaTHKe cBo¥icTBaxX, cocobax |CTpykrypa u CBOMCTBa
UCCIIeIOBaHMUS, pa3paboTku OBICTPOPEIKYIINX crajiei B
pa3paboTke U |MaTepUaJioB ¢ 3aBHCUMOCTH OT TEMIIEpaTypHO-
HCTIOJIB30BaHHIO 3aJaHHBIMU BPEMEHHBIX IapaMeTpoB
TEXHUUYECKOHN TEXHOJIOTUYECKUMU U | TEPMUYECKON 06paboTkH
JIOKYMEHTAIIH ¢dyHkioHansHeIME | TepMuueckas obpaboTka
CBOMCTBaMH HU3HOCOCTOMKHUX cTajeit
YVK-1 CriocobeH | 1. 3naer npuHnunsl | Beenenue Kapocroiikue u 3auer, Borpocs! 1-3
OCYILIECTBIISITh cbopa, otbopa u JKAPOTIPOYHBIC CTATH W CIUIABHI
TIOWCK, KPUTHYECKUi [0000meHus HucTpymMeHTaTBHEIC cTanu
aHaM3 ¥ CHHTE3|MHpOpMaInu. KoncTpykunonHsie cTanu
uHpOpMALNH, CIEHAIEHOTO Ha3HAYCHUS
MPUMEHSTh Koppo3uonHnocroiikue cramum u
CHUCTEMHBIH TTOJIXOM CIaBel  MamMHOCTPOHUTEIBHBIE
Ui pemeHus ctamu  CTpoHWTENbHBIE  CTaJH
MIOCTaBJIEHHBIX 33724 CrpykTypa u cBOiicTBa
OBICTPOPEKYIIUX cranei B

3aBUCUMOCTH OT TeMIIEpaTypHO-

BPEMEHHBIX rapameTpoB
TEPMUYECKOU 00paboTKH
dopmupoBaHHe  CTPYKTYpPHl B
JIETUPOBAHHBIX CTaISIX B
3aBUCHMOCTH oT CKOPOCTH
OXJIKACHHS

2. MeTtoanka oleHKH 3TanoB GopMHPOBAHMS KOMIIETEHIMIA M0 AUCHUILINHE

Pesynbratel 00ydeHHMs MO IUCHMIUIMHE, COOTHECEHHBIE C YCTAHOBJIEHHBIMH B IpOrpamme
WHAMKATOpaMH JOCTH)KEHUS KOMIIETEHUUH TPOBEPSIOTCA IMPU IMPOBEIECHUU MEPOINPUITUH TeKyIleH
aTTecTaluu (KOHTPOJIs) B MPOIlecce M3YUEeHUsI TUCIIUIUIMHBI, YKa3aHHBIX B Tabnue paszaena 1.

B 8 cemectpe o00si3aTenbHBIM ITalloM TEKYIIEH aTTECTAMH SIBISETCS pacdeTHO-TpauiecKoe
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3ananue (pabora) (PI'3(P)). TpebGomanus k BeimonHeHuto PI3(P), cocraB u mpaBuia OICHKH
chopmynupoansl B mactopte PI'3(P).

[TpomexxyTouHas arrecTanusi MO AMCHUILUIMHE TPOBOAMTCA B 8 cemecTpe - B (popme 3auera,
KOTOPBII HalpapiieH Ha OLEHKY CPOPMUPOBAHHOCTH PE3YJIbTATOB O0YUEHHs IO JUCLUILIMHE (MOIYIIO),
COOTHECEHHBIX C YCTAHOBJIEHHBIMHU B IPOTpaMMe HHIUKATOpaMu JocTikeHns komnerenuii [1K-1.B/HA,
VK-1 1 COOTHECEHHBIX C HUMHU MHIMKATOPOB. (CM. Ta0uiy paszaena 1).

3ayer NpoBOIUTCS B YCTHOU (ITMCHMEHHOH) (hopme, 1o Oueram

OO0uye mpaBuia BBICTABICHUS OLIEHOK TEKYLIEH M MPOMEKYTOYHON aTTeCTallUy IO JAUCLUILINHE
OTIpeNIeNAI0TCS OATUIbHO-PEUTUHTOBON CHCTEMOH, MPUBEIEHHON B paboyeil mporpaMMe AUCIUTLINHBL.

Ha ocHOBaHMM KpUTEpHUEB, MPUBEACHHBIX B I1. 3, OCYIIECTBIIICTCS OIIEHKA YPOBHEH JOCTUTHYTHIX
pe3yJIbTaTOB OOY4YEHHS TIO0 JUCIUIUIMHE (MOIYII0), COOTHECEHHBIX C YCTAaHOBJICHHBIMH B TpOTpamMme
uHauKaropamu aoctwkenus komnereHui [1K-1.B/HA, YK-1, 3akperuieHHbIX 3a JUCITUTIIIMHOM.

3. OO0mas xapakTepucTHKA YPOBHeH pe3yJbTaTOB 00y4eHHs, COOTHECEHHBIX ¢ HHAUKATOPaAMH
JOCTHKeHHS KOMIIeTeHIIUIA

IIpoaBunyrsiii. Teoperuueckoe coaepkaHue Kypca OCBOEHO  MOJNHOCThbIO.  CTyneHt
JIEMOHCTPUPYET CHUCTEMAaTHYECKOEe M IJIyOOKOe MOHMMaHHe y4yeOHOro MaTepualla M CHOCOOHOCTh K
CaMOCTOSITEJIbHOMY IOIOJHEHUI0 M OOHOBJIEHMIO 3HAaHMM B XOJ€ JalbHeWniell yueOHOW paldoThl U
npodeccnoHanbHON nesTenbHocTH. CHopMUPOBaHBI HEOOXOIUMbIE HABBIKM MPAKTHUECKOH paboThl. Bee
yueOHbIE 3aJJaHus, IPEJYCMOTPEHHBIE TPOrpaMMOil 00yUeHMsI, BHITIOJHEHBI KAYECTBEHHO, 0€3 3aMeYaHui.
Pe3ynpratl 00y4yeHUs MO AMCUUIUIMHE (MOJIYJI0), COOTHECEHHbIE C YCTAaHOBJIEHHBIMH B IPOrpaMme
UHAMKATOpaMH JOCTHUKEHMSI KOMIIETEHIMM, OIIEHEHbl YHCIOM OaioB, BXOJASIIMM B JMana3oH
IIPOJABUHYTOT'O YPOBHS.

ba3oBplil. Teopernueckoe coaepkaHue Kypca OCBOEHO B 00beMe, HEO0OXOAMMOM ISt
nanpHeWmeil y4eObl M mpodeccHoHaNbHOM  JesATeNbHOCTH. HaBblkM MpakTU4eckod padoTh
chopmupoBanbl Ha 0a30BOM ypoBHe. Bce mpemycMoTpeHHBIE TTpOrpaMMOi 00yueHusi yaeOHbIE 3aaHus
BBIMIOJTHEHBl C HEOONBIIMMHU MOTPEIIHOCTSIMHU. Pe3ynbraTel OOy4eHHs] MO JUCIUIUIMHE (MOIYIIO),
COOTHECCHHBIC C YCTAHOBJICHHBIMHU B MPOrpaMME MHAUKATOPAMHU JOCTHMIKCHUA KOMHGTGHHI/Iﬁ, OLICHCHBI
4yuCcIIoM 0asioB B mpefenax 6a30BOro ypoBHsi.

IToporoselii. Teopernueckoe coaep)kaHHE Kypca OCBOEHO B 00beMe, HEOoOXOIUMOM JUIs
nanpHeimei yueObl u npoeccuoHaNIbHON AeATeNbHOCTH. HekoTopble mMpakTHUeCKHe HaBbIKU paboThI C
chopmHpoBaHbl ¢ TpoOeramMu. YueOHbIe 3aJaHus, MPEAYCMOTPEHHbIE NpOrpaMMoi 00ydeHus,
BBIMOJIHSUIUCh € OLIMOKaMH, MCIPaBIEHHBIMH 10 PYKOBOJCTBOM MpernojaBaTens. Pe3ynabTarsl
o0ydeHus 1o AUCUUILIMHE (MOIYJII0), COOTHECEHHBIE C YCTAHOBJIEHHBIMHU B ITPOrpaMMe MHAUKATOPaMHU
JOCTH>KEHUS] KOMIIETEHIUH, OIIEeHEeHbl YHCIIOM OaljIoB B IpejiesiaX MOPOroBOro YpOBHSL.

Hu:xe moporosoro. Teopernueckoe coaepkaHue Kypca ocBoeHo (parmeHTapHo. HeoOxonumeie
HaBBIKM MPAKTUYECKOH paboThl C(HOPMHUPOBAHBI MHUHMMAIbHO. BONBIIMHCTBO Y4eOHBIX 3aJaHMM,
IPElyCMOTPEHHBIX MpOrpaMMoi OOy4eHMs, HE BBINIOJIHEHbI. Pe3ynbraTel OOydeHUs MO JUCIUILIUHE
(MOZyJTI0), COOTHECEHHBIE C YCTAaHOBJICHHBIMH B MPOTrpaMMe MHJIUKATOPaMU JOCTHXKEHHS KOMITETEHIIHH,
OLICHEHBI YMCJIOM 0aJIOB, BXOJSAIINX B JUANA30H HUXKE TOPOrOBOTO YPOBHS.



denepanbHOE TOCYAaPCTBEHHOE OI0PKETHOE 00pa30BaTENbHOE YUPEKIACHHUE
BBICITIETO 00Opa30oBaHUs
«HoBocubupckuii TOCy1apCTBEHHBIN TEXHUISCKUN YHHBEPCHUTET

Kadenpa marepuanoBeeHusi B MAIIHHOCTPOCHUU

IHacnopr 3a4era

IO JUCLMIIIIMHE ((CHCHI/IELTIBHBIG CTaJIu U CIIJIaBbI», 8 CEMECTP

1. Meroauka oneHKH

3auer MpoBOAUTCS B yCTHOM (MHMChbMEHHOHM) (opme, mo Ouneram. buirer cocroutr w3 3
BOIIPOCOB U (POPMHUPYETCS TIO CICAYIOIIEMY ITPABUITY:

B Ouner BxoauT 3 BoIpoca U3 pa3IMyHbIX OJIOKOB, IPEICTABICHHBIX B I1.4.

Takum 00pa3oM, MPOBEPSIOTCS PE3YIbTAThI O0YUEHUS TI0 JUCHUIIIMHE, COOTHECCHHBIE C
YCTaHOBJICHHBIMH B ITPOrPaMMe MHINKATOPAMH JOCTH)KEHUS KOMITETCHIIUH .

Ha 3auere mpermonaBarenb BIpaBe 3aaBaTh CTYACHTY YTOYHSIONIAE W JOTOJTHUTEIHHBIC
BOIMPOCHI U3 00111ero niepedns (1. 4).

dDopmMma Guiera 1yis 3aueTa

HOBOCUBUPCKUI IT'OCYJJAPCTBEHHbBIN TEXHUUECKWUIM YHUBEPCUTET
®akynerer MTO

Bbuaer Ne
K 3a4eTy no aucuuminHe «CrenuanbHble CTAIN U CIUIABBI)

1. Bompoc 1
2. Bomnpoc 2.
3. Bompoc 3.

YTBepkaato: 3aB. Kapeapoi noixHOCTh, DO
(moamucs)

(mata)

2. Kpurtepun ouneHku pe3y/bTaToB 00y4YeHHsl, COOTHECEHHBIX C YPOBHSIMH OCBOEHMS
UHIUKATOPOB JOCTUKEHUS] KOMIIeTeH il

OtBer Ha Oujer [yl 3ayeTa 3aCUMTHIBACTCS HAa NMPOABHHYTOM YpPOBHE, €CJIU CTYACHT
IPOBOJUT CPAaBHUTEIbHBIM KOMIJICKCHBIM aHAIM3 MaTepuaia, BIBISIET MPOOIeMBbl, peaIaraet
MEXaHU3Mbl MX PEIICHUs, NPEICTABISAET KOJIWYECTBEHHBIE XapaKTEPUCTUKHU OIPENEIECHHBIX
IPOLIECCOB, MPUBOIUT KOHKpETHbIE MpuMepbl. COBOKYIHOCTb pe3yJbTaTOB OOyuYeHHs IO
JUCLHUIIJIMHE U COOTHECEHHBIX ¢ HUMM MHJIUKATOPOB JOCTHKEHMSI KOMIIETCHIIMM HE COIEPIKUT
npo0esoB. YCTaHOBJCHHBIE B NpOrpaMMe KOMIETEHIMH C(HOPMHUPOBAHBI B IOJHOM OOBEME.
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Ornenka cocrasusier om 18 0o 20 bannos.

OtBet Ha OwmyieT (TecT) ISl 3aUeTa 3aCUUTHIBACTCS Ha 62a30BOM ypPOBHE, €CITU CTYACHT MPHU
OTBETE Ha BOIPOCH (DOPMYIHPYET OCHOBHBIC MOHSTHS, JaeT XapaKTEPUCTHKY IPOIECCOB,
SIBIICHU, MPOBOJUT aHAIU3 IMPUYMH, YCIOBUH, CIOCOOCH TNPEACTABUTh KOJHMYECTBCHHBIC H
KAUeCTBCHHBIC XapaKTEpUCTUKU TporieccoB. COBOKYIMHOCTh pPE3yabTaTOB OOYYEHHUs TIO
JTUCIUTUTMHE YW COOTHECEHHBIX C HUMH HHIUKATOPOB JOCTHDKEHUS KOMIICTCHIIUH COJCPIKUT
HECYIIECTBCHHBIC MPOOENBI. Y CTAHOBJICHHBIE B MPOTpaMMe KOMIIETCHIIMH C(HOPMHpPOBAHBI Ha
6a3oBoM ypoBHe. OneHka cocraBisietr om 17 do 14 6annos.

OtBer Ha Owiier (TeCT) Ui 3a4€Ta 3aCUUTBHIBAETCSI HA MOPOTOBOM YPOBHE, €CIIU CTYAEHT
IpU OTBETE Ha BOIPOCHI JIACT OINPEICICHUE OCHOBHBIX MOHSATHIA, MOXET IOKa3aTh MPUYHMHHO-
CJICJICTBEHHBIC CBsI3U siBIIeHUH,. COBOKYIMHOCTh PE3yJbTAaTOB OOY4YEHHUS MO AWCHUIUIMHE U
COOTHECEHHBIX C HHUMH HMHIUKATOPOB JIOCTHKCHUS KOMIICTCHIIMHA COACPIKUT TPOOECIBI.
YcTaHOBIIGHHBIE B TIPOTpaMMe KOMIETCHIIMM COPMUPOBAHBI HA TOPOroBOM ypoBHE. OlieHka
coctaBisieT om 13 0o 10 b6annos.

OtBer Ha Owner (TeCcT) JUId 3a4yeTa CUYHMTACTCS HEYTOBJIETBOPHTEIbHBIM (HUXKE
MIOPOTOBOT'O YPOBHSI), €CIIM CTYACHT NPU OTBETE HA BOMPOCHI HE JAeT ONPEICIICHUH OCHOBHBIX
MOHATUH, HE CIIOCOOCH IMOKAa3aTh NMPHYMHHO-CICACTBEHHBIC CBsI3W siBIeHHH. COBOKYITHOCTB
pe3ysIbTaTOB OOYYEHHUsS 1O JAMCUUIUIMHE M COOTHECCHHBIX C HUMH HHIUKATOPOB JOCTHIKCHHS
KOMIIETCHIIMIA COACPKHUT CYIIECTBEHHBIC MPOOEIbl. Y CTAHOBIICHHBIC B IIPOTPaMME KOMIICTCHIIUN
He chopmupoBanbl. O1ieHKa coctaBisieT menee 10 bannos.

3. IlIkana ouneHKH

3a4er cuMTaercs CAAHHBIM, €CIIM CyMMa OallJIoB IO BCEM 3a/laHMsIM OuiieTa COCTaBISIET OT
10 o 20 6annoB BrmountenbHo. Cymma meree 10 0anioB nmpu3HaeTCsi HEYAOBIECTBOPUTEILHBIM
pe3yJabTaTOM MPOMEKYTOUYHOM aTTECTAIIMH 110 JUCITUTIIIMHE .

B oOmieit omenke mo AUCHUIUIMHE OaUTbl 3a 3a4eT YYUTHIBAIOTCS B COOTBETCTBUH C
IpaBHJIaMU OAJUTBHO-PEUTHHTOBOM CHCTEMBI, ycTaHOBICHHBIMU B HI'TY.

4. Bomnpocsl k 3auety no gucuunjnHe «CriennanbHbIe CTAIA U CIIJIaBbD)

baoxk  1: CrpourenbHble M MAIIMHOCTPOUTEJbHbIE  CTAJIH,
KOHCTPYKIHMOHHBIE CTAJIM CIIELHATHHOI0 HA3HAYCHUS.

1. Kak xnmaccuuumpyroT cTtaiii OOBIKHOBEHHOTO KayecTBa NpPHU TOCTaBKE B
3aBUCUMOCTH OT TapaHTUPYEMbIX CBOMCTRB?

2. llosicaute kiaccuuKauo yriepoaucThiX CTaliel MO CTETIEHH UX PACKUCIICHHUS.
3. PackpoiiTe CylHOCTh METOAA TEPMOYIIPOUHEHUS MTPOKATA.

4. Tlouemy B mpoliecce TEPMOYMPOYHEHHUS IMpOKaTa IMOJy4aeTcsl CTPYKTypa
TICEBIOABTEKTOMUIA (TICEBAOIIEPIINTA) U YACTHUHO OeHUTA?

5. Kakue ctanu Ha3pIBatOT HU3KOJIETUPOBAHHBIMU ?

6. Kakue TpeOoBaHMS TPEABSBISIIOT K HHU3KOJICTHPOBAHHBIM CTPOUTEIHHBIM
cransm?

7. Kakue nerupyroniye 31eMeHThl pacTBOPSIIOTCS B (heppuTe HU3KOJIETUPOBAHHBIX
cranemn?

8. Kakume nerupyromme 3JIEMEHThI BXOJIAT B COCTaB KapOWIOB, HUTPHUIOB
HU3KOJICTUPOBAHHBIX CTAJICH?

9. OT 4ero 3aBUCHUT YIIPOUYHEHUE NIEPJIUTA B HU3KOJIETUPOBAHHBIX CTAISIX?
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10. IToueMy cTaji MOBBILIEHHONW MPOYHOCTH MPUMEHSIOT B HOPMAJIM30BAHHOM
COCTOSIHUU?

11. PackpoiiTe moHsTHE TepMOyIydlleHHs. YeM OTIMYaeTcs TepMOYIydllleHUue
HU3KOJIETUPOBAHHBIX CTAJIEH U TEPMOYIIPOUYHEHUE HU3KOYTJIEPOAUCTBIX CTaNICH?
12. Ha3oBuTe OCHOBHBIE MapKH CTajeil MOBBIIMIEHHON MpOYHOCTH. Kak BIMSIOT
JIETUPYIOUTUE AJIEMEHTHI Ha CBOMCTBA U PUMEHEHHUE CTalIen?

13. Tlepeuncnure MyTH MOBBIMICHUS MPOYHOCTH U MOJYUYEHHUS BBICOKOTPOYHBIX
CTajeH.

14. HazoBute 061acTi MPUMEHEHHS CTAIH ¢ KAPOOHUTPUTHBIM YIIPOUHEHUEM.

15. Onumure TepMUYECKYI0 00padOTKy, MPUMEHSAEMYIO JUISl MOJYYEHHUs BBICOKHX
IIPOYHOCTHBIX CBOMCTB.

16. KakoBo coaep:kanue yriaepojia B MaJIONEePIUTHBIX CTaISIX?

17. B yem 3aKiir04aeTcsi CynHOCTb MPOLECCa KOHTPOIUPYEMOM IPOKATKU ?

18. Kakue ¢pakTopbl KOHTPOJUPYIOT B MPOIECCE KOHTPOIUPYEMOM IPOKATKHU?

19. HazoBure criocoObl ofyueHust 0eMHUTHON CTPYKTYpPHI B CTaJIH.

20. Kakue cTanu NpUMEHSIOT ISl apMUPOBAHUS KEJI€300€TOHHBIX KOHCTPYKIUI?
21. Kak knaccuuuupyroT apMaTypHbI€ CTa U MO0 YPOBHIO TPOYHOCTH?

22. B 4yeM oTnuuMe CTajJeld C HANPSHKEHHBIM apMUPOBAHUEM U C OOBIYHBIM
apMUPOBaHUEM?

23. Yro oOecrneuynBaeT SKOHOMMIO JIETUPYIOLIIUX JJIEMEHTOB M CHH)KEHUE
ce0EeCTOMMOCTH apMaTyphbl?

24. KakoBo conep:kaHue yriaepoaa B MAIIMHOCTPOUTENBHBIX CTAJIAX ?

25. Kak 3aBHCHT TEMITEpaTypa HarpeBa noJ 3aKaJIKy OT COAEPKAHUSA yriepoaa?

26. Kakyro NpoKaJIMBaeMOCTh UMEIOT YIIEPOJUCTBIE CTAIM M KaK OHA BIMSET Ha
3aKaJIMBAEMOCTb CTaJn?

27. Kakyro TepMHUYECKyI0 00pabOTKy HMCIIOJB3YIOT ISl CTallel C HeCTaOMIbHBIM
ayCTEHUTOM?

28. Tlouemy IIHII-ctamm mnpoyHee, NpU COMOCTABUMOW IJIACTUYHOCTU, U
IUTACTUYHEE, ITPU COMOCTABUMOI MPOYHOCTH, YEM OOBIYHbBIE CTATIU?

29. Onumute ocobennoctu jerupoanus [THII-craneit.

30. ITepeuncaure nepoctatku ITHII-craneii.

31. HazoBure ocHoBHbIE npeumyiectBa MCC u 0051acTh UX TPUMEHEHUS.

32. Ilepeuncnute ocHoBHbIE HepocTaTku MCC.

33. IlpuBeaute mpUMEpHl JCTUPYIOMIMX JJIEMEHTOB, HambOosiee 3(h(HEKTUBHO
YIPOYHSAIOIMIUX MAPTEHCHUT MIPH CTAPCHUU.

34. JTaiite kmaccudukanuo MCC, nX OCHOBHBIC CBOWCTBA.

35. Kak ympounsrorcss MCC?

36. Uro HazbiBatoT u3HocoMm? HazoBuTe BUJbI M3HOCA U (DAKTOPHI, BIMUSIOIIME HA
M3HOCOCTOMKOCTD CTAJIEH.

37. Kakumu cBoWcTBaMH JOJDKHA 00Manath CTaib, YTOOBI MPOTHBOCTOSTH
abpa3suBHOMY U3HOCY?

38. Kakue cTanu U B KaKOM COCTOSIHUM MO>KHO HCIIOJIB30BATh JIJIsl H3BHOCOCTOMKHUX
JeTaneu?

39. Kakue ctanu MoryT paboTaTh B yCIOBUSAX YAAPHOTO U3HOCA?

40. Y10 Ha3BIBAIOT KABUTALIMOHHBIM U3HOCOM?
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41. Ha3zoBuTE OCHOBHOM JIETHPYIOMIH 31eMeHT ctanu ["andumibaa.
42. Pacmudpyiite mapky ctanu 110I'13J1. Onuirte cBoMCTBa 3TOM CTaIH.
43. SBnsieTrcss mU M3HOCOCTOWKOM ctanb ['andunbna B ycrnoBusix aOpa3sMBHOTO
W3HAIIUBAHUS?
44, HazoBure ctpyktypy ctanu 110I'13J1 mocie 3akanikmu.
45. 3a cuer yero yrnpounsercs cranb ['anduibna?
46. OnummTe yciaoBusi pabOThI MPU KaBUTALIUH.
47. IlosicHuTeE, YTO HA3bIBAIOT KaBUTALIUEH, BUAbI KABUTAIIUH.
48. Kakue criocoObl UCTIOIB3YIOT JIJIs ONIpEIeTICHHS KaBUTAIIH?
49. Kakue cTanu MOKHO MPUMEHSTh KaK KaBUTAIIMOHHO-CTOMKHUE?
50. CnocoOHOCTh XPOMOHHUKENEBBIX CTallell K KakoMy BHUAY YIPOYHEHHS
MO3BOJIIET UCIIONIB30BATh UX VISl U3TOTOBIICHUS JIOMACTEH, THAPOTYPOUH, CYyTOBBIX
rpeOHBIX BUHTOB?
Bbaok 2: Koppo3uoHHoCTOlKHE CTAJIM U CILIABBI

. Kakoe pa3pyuienue meTtauia Ha3bIBalOT KOppO3uen?

. Ilepeunciite OCHOBHBIE BUJIBI KOPPO3HH.

. B uem nposiBisiercs koppo3ust (BU3yalIbHO, 10 MEXaHUYECKUM CBOWCTBaM)?

. JlaitTe ornpezesieHne 31EKTPOXUMUYECKONH KOPPO3HH.

. Kakue cTanu Ha3pIBaroT HEPIKABEIOIUMU ?

. UTO Ha3bIBAIOT MEXKPHUCTAIUINTHOW KOPPO3ZHUEN?

. B uem BeIpaxkaeTcs Hanuuue B aycteHuTHOM ctanu MKK?

. Kakue cranu Hanbonee noaBep KeHbl MEXKPUCTAJUIMTHON KOPPO3HH?

. [lepeuncnure mexannzmbsl MKK.

10. ITpu kakux Temneparypax Bo3mMoxxkHo npossienne MKK B ¢peppuTHbIx cransax?
11. C 4yem CBA3BIBAIOT MOSIBIEHUE XPYNKOCTH B KOPPO3MOHHO-CTOMKHX
cTansax?

12. B kakoM HHTEpBaJE TEMIEPATYpP BO3MOXXHO OXPYINUHWBAHUE XPOMMCTBIX
cTajien?

13. Yrto sABisieTCs IPUUMHOMN XJIATHOJTIOMKOCTH XPOMUCTBIX CTAJICH?

14. B uem nposBIiIsieTCs XJAaAHOIOMKOCTh?

15. Kak 3aBUCHUT NpOSIBICHUE XJIATHOJIOMKOCTH OT COJIEpKaHUs XpoMa?

16. Ykaxkute Mapku cTajneil ¢ MapTeHCUTHOM cTpykTypoi: 12X17, 20X13, 40X13,
30X13, 10X13, X25.

17. Kakoe koiIM4eCTBO Xpoma HEOOXOAMMO BBECTH B CTallb, YTOOBI OHA cCTala
KOPPO3UOHHO-CTOMKOM?

18. I'ne npUMEHSIOT XPOMUCTBIE CTAJIM MAPTEHCUTHOTO Kiacca?

19. Kakoil Bujx TepMUYeCKOW 0OpabOTKH HEOOXOAUM [IJIi HMCIOJIb30BAHUS
XPOMUCTBIX CTAJICH?

20. Kak ompexpensercs cpena Ui 3aKajlKd MAapTEHCUTHBIX  XPOMHMCTBIX
cTajien?

O 00 1N DN K~ W —

buok 3: 7KapocToiikue H )KaponpoyHbIe CTAIH U CIVIABBI
1. Jaiite onpeneneHue xKapornpoyHOCTH.

2. HazoBuTe criocoObl yIPOYHEHHUSI ayCTEHUTHBIX CTaJeH.
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3. OnuimuTe OCHOBHOM BHJT TEPMUYECKON 00paOOTKU JIsi TOMOTE€HHBIX
ayCTCHHUTHBIX CTaJIeH.
4. Ha3zoBute 001aCTH UCIIOJIb30BAHUS ayCTEHUTHBIX CTaJICH.
5. Ilepeuncinre Ha3HAYECHHE JIETUPOBAHUS CTAJIN HUKEIIEM.
6. Kak BiusieT XpoM Ha CBOMCTBA ayCTEHUTHOM KapOIIPOYHOM cTamu?
7. HazoBute 00macTd NPUMEHEHUS HHUKEJIEBBIX CIUIABOB B  KayeCTBE
YKapOIIPOYHBIX.
8. UeM JerupyroT HUKEJIEBbIE KapOIPOYHBIE CIIIaBbI?
9. ChopmynupyiiTe OCHOBHBIE PUHIUIIBI JIETUPOBAHUS KAPOTPOUHBIX
CILJIABOB.
10. Ykaxute OCHOBHBIE CBOMCTBA HUKEJIEBBIX KAPOIPOUYHBIX CIUIABOB.
11. Kakue ¢a3pl CHHKAIOT >XKapOCTOMKOCTb, >KAPOMPOUYHOCTh U CTAOMIBHOCTH
CIUIABOB Ha HUKEJIEBOI OCHOBE?
12. Kakue BHenHrEe (PaKTOPHI BIMSAIOT HA )KapOIMPOUYHOCTH?
13. [IpuBenuTe MapKu KapONpOYHbIX ayCTEHUTHBIX CTallei, 0OBICHUTE PEXUM MX
TEPMUYECKON 00pabOTKH.
14. 3auem yriaepoAucCTble CTalIM JETUPYIOT, KaKOH TepMuueckoi oOpaboTke
IIOJIBEPTaroT JETMPOBAHHBIE CTAJIN?
15. HaszoBure wuHTEpBan paboyux TeMIepaTyp CTajlell MapTEHCUTHOIO
u (epputrHoro kmaccoB. Ilouemy »53Tu cramum TemIOycTOMYMBBIE, a He
YKaponpoyHbIe?
16. OnummTe BUABI XPYIKOCTA XPOMHUCTBIX U XPOMOHHMKEIIEBBIX CTAJIEH.
17. I'ie MO’KHO IPUMEHATh MAPTEHCUTHBIE U MAPTEHCUTO-(PEPPUTHBIE CTAIIN?
18. HaszoBuTe HEOOCTATKM  MAPTEHCUTHBIX M  MapTEHCHUTO-(DEpPUTHBIX
cTajien?
19. Kakue cymecTByIoT criocoObl YIIPOUHEHHSI MApTEHCUTHBIX CTajei?
20. Kak Bausier O-QeppUT Ha YPOBEHb NPOUYHOCTHBIX CBOWCTB MapTEHCHUTHBIX
cTajien?

biiok 4: UHCTpyMeHTAJ/IbHBIE CTAJIH
1. Kakue TpeOoBaHUs NPEIBABISAIOT K MHCTPYMEHTAJIbHBIM CTAISAM I PEXKYILIETrO
UHCTPpYMEHTA?
2. Kak knaccuumupyrot cTaim mo TermIoCTORKOCTH?
3. Jaiite kinaccudukanud MHCTPYMEHTAIBHBIX CTaJe MO COCTaBy, YCTpyKType,
HA3HAYEHUIO.
4. Kak MapKkUpyIOT yIJIEPOJIUCTHIE CTaIn?
5. Ilepeuncinre TOCTOMHCTBA YIJIEPOAUCTBIX CTAJIEH.
6. g dyero ®W Kak TOJYyYarOT CTPYKTYpy 3€pHHCTOrO TIEpJIHTA B
WHCTPYMEHTAJIbHBIX CTaJsAX?
7. Kakrie ”HCTpYMEHTBI U3rOTaBIMBAIOT U3 YIJIEPOINUCTHIX CTANICH?
8. OnuiuTe yciaoBust padoThl HHCTPYMEHTOB U3 OBICTPOPEXKYIINX CTAJICH.
9. Ilepeuncnure OCHOBHBIE JIETUPYIOLIUE DIIEMEHTBI OBICTPOPEKYIIUX CTATICH.
10. Kakue kapOupl MOTYT 00pa30BaThCsA B OBICTPOPEKYIIUX CTANSAX M KAKOBO MX
BJIMSIHUE HA CBOMCTBA MHCTPYMEHTA?
11. Kakue CTpyKTypHBIE COCTAaBISIOIIME NPHUCYTCTBYIOT B WHCTPYMEHTAJIBHOMN

OBICTPOPEXKYIIEH CTATU MOCJE MPEIBAPUTEITHLHON M KaKue MOCIe OKOHYATEIbHON
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TEPMHUUYECKOI 00paboTKu?

12. Oxapakrepu3yiiTe OCOOCHHOCTHM HarpeBa IOJ 3aKalKy OBICTPOPEKYIIUX
CTaJICH.

13. TlepeuucnuTe OCHOBHBIE TpEOOBaHUS, TMPEABSIBISEMbIE K CTaISIM IS
MU3MEPUTEIBHOTO HHCTPYMEHTA.

14. Kakumu cBOMCTBaMH JIOJKHBI 00J1a7aTh CTANIA, KOTOPhIE MOKHO HCIIOJIb30BATh
JUIS1 UBTOTOBJIEHUS N3MEPUTEIIBHOTO HHCTPYMEHTA?

15. Kak BimseT HaIMYME HEMETAUIMYECKUX BKIIIOYCHHH W KapOWgHOUW (a3pl Ha
CIIOCOOHOCTH CTaJIel K MOJTHPOBKE?

16. OnuunTe TUNOBYIO TEPMHUYECKYH0 00pabOTKa cTajed AJii U3MEPUTEITBHOTO
WHCTPYMEHTA.

17. OxapakTepu3yiTe yCIoBHs pabOTHI IIITAMIIOBOTO HHCTPYMEHTA.

18. IlpuBeauTe Ki1acCU(UKALNIO IITAMIIOBBIX CTaJICH.

19. HazoBUTE OCHOBHBIE JIETUPYIOUIUE DJIEMEHTHI M LEJIW JIETUPOBAHUS CTAJIEH,
IIPEIHA3HAYECHHBIX IS LITAMIIOBOTO MHCTPYMEHTA.

20. OnmummTe COCTaB HETEIUIOCTOUKUX CTAJIEN U YKaXKUTE UX IPUMEHEHUE.



denepanpHOE TOCYAAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHNE
BBICIIETO 00Pa30BaHMs
«HoBocubupckuii rocy1apCTBEHHBI TEXHUYECKHI YHUBEPCUTET

Kadenpa marepuanoBeaeHusi B MAIIHHOCTPOCHUU

IHacnopr
pacueTHO-TpadpuIecKoro 3agaHus (padoThl)

IO JUCLMIIIIMHE ((CHCHI/IaJ'IBHBIG CTaJIu U CIIJIaBbI», 8 CEMECTP

1. MeToanka oneHKH

Brimonnenue pacueTHo-rpaduueckoro 3amanus (padbotsi) (manee - PI'3(P)) sBasercs
dopmoil Tekymieil arrectanuu (KOHTPOJS) MO JUCHHUIUIMHE, HPEIyCMOTPEHHON Yy4eOHBIM
IUIAHOM.

Hens PI3(P): cTyaeHTh JOMKHBI HAyYHUTHCS OIEHWBATh HEOOXOJAMMOCTH |
NEPCIEKTUBHOCT, TOIO WJIM HWHOTO MaTepuajga WM TEXHOJOTMYECKOro Ipouecca s
W3TOTOBJICHUSI PA3NIMYHBIX W3JIEINH U 00OCHOBATh UX C TOYKH 3PEHHUS MEXaHU3MOB (ha30BBIX
IIPEBPALIEHHUI, METOJI0B TEPMUUECKON U TEPMOMEXAHUYECKON 00pabOTKH.

Homep 3anmanus cootrBercTByeT mnocneaned mudpe (mmudpam) B HOMEpE CTYACHUYECKOTO
ounera. PI'3(P) BrinonHsercs nuHAMBUAYAIBHO

KonuuecTBo 3amaHmii  J0CTaTOYHO M OOECHEYEHHUs, KaKIAOro 00ydarolierocs
WHIUBUyalIbHBIM 3a1anuemM PI'3(P).

3amena 3ananusi PI'3(P) ocymiecTBisieTcss Mo coriacoBaHMIO C MPEIoAaBaTeieM U3 Yucia
pe3epBHBIX (HE 3aHATHIX ) 3a1aHHH.

[IpenogaBaTens OCYIIECTBISICT PYKOBOJCTBO IO BBHIMOJHEHHIO 3a/aHUS, OKAa3bIBA€T
KOHCYJIbTallMOHHYIO IOMOIIb U TpuHUMaeT otyet 1o PI'3(P).

Ilo pesynbraram BbemmonHeHuss PI'3(P) BblmonmHseTCS OTYET, KOTOPBIA COCTOUT W3
CIIETYIOIINX YacTeil:

1. TutynbHbIN JIUCT (CM. HUXKE).

2. Ananu3 TpeboBaHMI K MaTepHUaTy UCXOJS U3 YCIOBHS 3aaHUS

3. O6ocHOBaHUE BBIOOpA MaTepraia, TS PMUICCKON 00paOOTKH UM TEPMOMEXaHHIECKON

00paboTKu.

4. BBIBOIEL.

5. CnHCcOoK HCIOJNIb30BAHHOM JIUTEPAaTypbl, MHTEPHET-UCTOYHUKOB M IPOTPAMMHBIX

CPEJICTB.
Tpebosanus k ogpopmneruio:

O6bem PI'3(3) mo 10 crpanui mammHomHcHOTO TekcTa popmata A4. Hlpudt Times New
Roman, 12. ®opmynsl HabupawoTcs B pemaktope Math Type. Pazmenienne ckaHMpOBaHHBIX
dopmyn He nmomyckaercs. Hymepanusi cTpaHuil CKBO3Hasi, B HW)KHEH YacTH JIMCTa 10 ICHTPY
apabckumu  uudpamu. Pabota gmomkHa  OBITH  OTpPeNakTHpPOBAHA, HE  COJEPIKATh
opdorpaduyecKkux, CHHTAKCUYECKHX U CTUJIEBBIX OIITHOOK.

OTuer B yCTaHOBIEHHBIE CPOKHM caaeTcs Ha kadenpy [uid nposepku. IlpenonaBatens
OLIGHUBAET KAa4yeCTBO pPabOThl, OTMEYAET IMOJIOKUTEIbHbIE CTOPOHBI M HEJOCTAaTKH paboThl U
olpesieNseT, JOMyCKaeTcs I OHa K 3amuTe. [Ipy HeoOX0aMMOCTH MpenoaaBaTellb BO3BPAIIAET
PI'3(P) crynmenty ans nopaOOTKM M YCTaHABIMBAET CPOKU IMOBTOPHOTO MPEIOCTABICHUS JUIS
npoBepKu. 1o 3ammThl paboThI CTYIEHTOM JIOJKHBI OBITH CAENaHbl HEOOXOAUMbIE UCIIPABIICHUS
Y JIONIOJIHEHUS 110 BCEM 3aMEYaHMsIM IPENOIaBaTENs.

[Ipu nonoxutensHoM pe3yibTare ouneHuBanusi PI'3(P) crynmeHT e€ pacneudarbiBaer,
nepeaaeT Ha Kadeapy U 3alMIIaeT 10 CECCUU B HA3HAYEHHOE MPEIo/1aBaTesIeM BpeMsl.



3amura PI'3(P) cocroMT B WHAMBUAYAIBHOM YCTHOM COOECEIOBAaHUU CTYACHTA C
npenogaBareneM. B mporiecce 3amuThl BHISBISETCS YPOBEHb 3HAHUN CTY/NEHTA, CTEMEHb €ro
CaMOCTOSITCILHOCTH TIPH  BBHIMOJTHEHMH paboThl. [lo pe3ympTaTam 3amuThl  CTYACHTY
BBICTABIIIETCS OIICHKA B COOTBETCTBUHU C KPHUTEPHUSMHU, NPUBEIECHHBIMU B M. 2 HACTOSIIETO
[Tacnopra.

2. Kpurepuu oueHKH pe3y/jbTATOB 00y4YeHHSI, COOTHECEHHbIX C YPOBHSIMHM OCBOEHUSI
HHIUKATOPOB JI0CTUKEHUSI KOMIIeTeHIIUii

OOue mpaBuiia BBHICTABICHHS OLEHOK TEKYLIEH aTTecTal OMpPEeAEISIOTCS OalIbHO-
PEUTHHTOBOM CUCTEMOM, YCTAaHOBJICHHOM JIOKaibHbIM akToM HI'TY.

PI'3(P) cumTaeTcsi BBIMOJIHEHHOW HA MPOJABMHYTOM YPOBHE, €CIM BCE HEOOXOIUMBIC
pacyeTbl MPOM3BEACHBI CaMOCTOSTENbHO M 0e3 ommbok; Bce pasmensl PI'3(P) BeimosnHeHb!
IPaBUIbHO U B IIOJHOM 00BeMe; paboTa o(hopMiIeHAa B COOTBETCTBUU C TPeOOBaHMSIMHU; CIaHA
IPENoJIaBaTel0 B yKa3aHHbIE CPOKM M HE BO3Bpallajach s JOpaOOTKH; NaHbl MOJHBIE U
pasBepHyTble BBIBOABI U PEKOMEHJALMH; HA 3allUTe CTYAEHTOM JlaHbl YBEpEHHbIE U
apryMeHTHpOBaHHbIE OTBEThl. COBOKYIHOCTh 3aIlJIAHUPOBAHHBIX PE3YJIbTATOB U COOTHECEHHBIX
C HUMHU HHJUKATOPOB JOCTMXKEHUS KOMIIETEHLUH HE COJIEPXKUT MpoOenoB. 3akpeIuieHHbIE 3a
PI'3(P) xomnereHmu cOopMHUPOBAHBI HA MPOJBUHYTOM ypoBHE. OleHKa coctasisier om 42 0o
50 bannos.

PI'3(P) cumTaercst BRIIOJIHEHHOW HAa §a30BOM ypOBHE, €CIIM BCE HEOOXOAUMBIEC pPaCUeTh
IPOM3BEACHBI CAMOCTOSITEIBHO U 0€3 CYIECTBEHHbIX OINO0K; Bce pasznensl PI'3(P) BeinmonHeHs!
NPaBUIBHO, HO €CTh 3aMEYaHUs K TIOJHOTE MpeIocTaBIeHusl HHpopManuu; pabota ohopmieHa B
COOTBETCTBUM C TPeOOBAaHUSAMH; CllaHa IPENOJABATeNI0 B yKa3aHHbIE CPOKM U OJHOKPATHO
BO3BpalllajlaCh CTYACHTY Ul HE3HAUUTEJIbHON 10paOOTKH; B 3aKJIFOUEHUHU JaHbl BBIBOJBI U
PEKOMEH/IallMH; Ha 3aLIUTe CTYAECHTOM JONYLIEHbl HETPUHLIMIHAIbHbIE OIMOKH. COBOKYITHOCTb
3aIJIAHUPOBAHHBIX PE3yJIbTaTOB U COOTHECEHHBIX C HHUMHU MHJUKATOPOB JIOCTHKEHUS
KOMIIETEHIIMH COJepKUT HeCyllecTBeHHble MpoOenbl. 3akperuieHHsle 3a PI'3(P) komnerenuu
chopMupoBaHbl Ha 6a30BoM ypoBHe. OrieHka coctaisieT om 33 0o 41 bannos.

PI'3(P) cumTaercs BBINOJHEHHOM Ha NMOPOroBOM YpPOBHE, €CIIM BCE HEOOXOANUMBIE
pacueTbl IpPOU3BENEHBI CaMOCTOSITENIbHO, HO C OIIMOKaMH, 4YacTb U3 KOTOPBIX HOCHT
NPUHIUIHAIBHBIN XapakTep; eCTh 3aMeUaHusl K OJIHOTe MpelocTaBiIeHns nHpopmanuu; pabora
opopmiIeHa B COOTBETCTBUU C TpeOOBAHMSIMM; CAAHA TPENOAABATEN0, HO HEOJHOKPATHO
BO3Bpallajiach CTYJIEHTY AJIs 10paOOTKH; B 3aKJIOUEHUH JIaHbl KpaTkue BbIBOJbI; 3amurta PI'3(P)
BBI3bIBAET y CTYJEHTa cepbe3Hble 3aTpyAHEeHU. COBOKYNHOCTh 3allNIAHUPOBAHHBIX PE3YJIbTaTOB
U COOTHECEHHBIX C HMMM HMHIUKATOPOB IOCTHIKEHUS KOMIIETEHLUN COJEPKUT CYIIECTBEHHBIE
npobenbl. 3akperieHHsle 3a PI'3(P) kommereHmuu chopMupoBaHbl Ha MOPOTOBOM YPOBHE.
Ortenka coctaBisieT om 25 0o 32 bannos.

PI'3(P) cuuTaercsi He BBINOJHEHHOW (HI)KE IOPOTOBOIO YPOBHS), €CIH PacueThl
IPOM3BEACHBl C CEpPbE3HBIMH OMIMOKAaMH; €CTh 3aMe4YaHHUs K IIOJHOTE MPEJOCTaBICHUS
uHpopmanuun u odopmienuto; PI'3(P) Obula cnana mnpenonaBarento, HO HEOAHOKPATHO
BO3Bpallaach CTYJIEHTY JJs 10pabOTKH, YTO HE MPUBEJIO K yayulieHuto ee kauectsa; PI'3(P) ne
JIOTIYIIIEHA JI0 3alUThl, YTO CBUJETEIILCTBYET O HEYAOBIETBOPUTEIHHOM YPOBHE JOCTUTHYTBIX
CTYJEHTOM pe3yabTaToB. COBOKYNHOCTb 3aIUIAHUPOBAHHBIX PE3YJIbTATOB U COOTHECEHHBIX C
HUMHU HMHJUKATOPOB JOCTH)KEHHS KOMIETEHIIMH COJEPKUT MHOKECTBEHHBIE CYIIECTBEHHbBIE
npo6ensl. 3akpersennsie 3a PI'3(P) kxomnerenuuu He copmupoBanbl. OIeHKa COCTaBISET
MeHee 25 0aoB.

3. IIkaJjga oueHku

B o6meii onenke mo mucruruinHe Oamisl 3a PI'3(P) yunThIBatoTCs B COOTBETCTBHUU C
npaBWiiaMyd  OaJJIbHO-PEUTUHIOBOM  CHUCTEMbI, TNpUBEJIEHHBIMM B paboyeil mporpamme



JUCITUTUIAHBI.

PI'3(P) kak c¢opma Ttekymieir arrectanuu (KOHTPOJSA) IO AWCHUIUIMHE  CUHUTACTCS
YCIICIITHO BBITIOJIHEHHOM, €CIIM CyMMa IMOMYyYEHHBIX OaJUIOB MO BCEM €T0 3aJaHHSIM COCTABIISIET OT
25 1o 50 0ayUT0B BKJIFOUUTEIIBHO.

4. IlpumepHblii nepedens 3aganuii PI'3(P)

1. Haiimute MapKy cTaiu JJisl U3rOTOBJICHUS POJIMKOB TOJIKATE e, MMEIOIILYIO TBEPIOCTh IOCIIe
obpabotku 6o1ee 64 HRC. Onpenenute pexxum ee TEpMHUECKON 00pabOTKH U 00BICHUTE
CTPYKTYPHBIC U3MCHEHHUSI, TIPOUCXOIAIINE B CTAIH TIPH TEPMOOOPAOOTKE.

2. Onpenenute MapKy CTaIH JUIsl K3TOTOBIICHUS KPYITHBIX TMOIIIUITHUKOB C TUAMETPOM IIapHKa
> 60 mm. Ctanb 10/DKHA 001a1aTh BBICOKOW MTPOKAITMBAEMOCTHIO. TBEPAOCTh TOJDKHA OBITh HE
menee 62,5 HRC. O0bsicauTe, Kakoi JOJDKHA OBITh CTPYKTYpa CTAIH B UCXOIHOM, OTOKKEHHOM
1 TepMo0oOpaboTaHHOM cocTosiHUU. Kakue BUIbI TepMOOOPaOOTKH HEOOXOIUMBI JJIS TTOTyYEHUS
OINTHUMAaJIbHBIX CBOMCTB?

3. OnuImuTe U3HOCOCTOMKYIO CTaNb Jis paboThl mpu Temreparype 10 S00 °C B arpeccCuBHON
cpene, Uisl U3roTOBJICHUS MOAIIUITHUKOB U BTYJIOK. ONpeenuTe ONTUMAIbHBIN PeKUM

TepMooOpadboTku. OOBICHUTE CTPYKTYpPHBIC MIpeBpalleHus. TBepAOCTh AOKHA OBITH HE MEHEe
57 HRC.

4. HaiiguTe ctanb Jisl U3TOTOBIICHUS KPYITHBIX MOJIIMITHUKOB MPOKATHBIX CTAHOB,
WCIIBITHIBAIONIUX B Mpoliecce paboThl CUIIbHBIE TMHAMUYECKUE HArpy3Kku. Onpeaennure pekum
TEPMHUECKO 00paboTKH, 000CHYHTE TEMIIEPATyPHOCKOPOCTHOM PEXKUM.

5. BeibepuTe craib 111 U3roTOBJICHUS TOAIIUITHUKOB Ha KEJIE€3HOJOPOKHBIN TPaHCIIOPT.
Onpenenure ee CTPyKTypy, TEpMOOOpabOTKY U JaiiTe OMMcaHre OCHOBHBIX CBOMCTB.

6. Haiinure ctaib uist ©3TOTOBIICHUS BTYJIOK, OCEH, cTepkHel, padoTtatomux mpu 7' < 500 °C,
TIOJIBEPTAIOIINXCS JCHCTBUIO arpeCCUBHBIX Cpell (MOPCKOM BOJIBI, IIETIOYHBIX PACTBOPOB), K
KOTOPBIM MPEABABISAIOT TPEOOBaHMS MOBBIIIEHHON U3HOCOCTOMKOCTH U TPOYHOCTH.

7. IlonOepure Marepuan st M3rOTOBJIEHUS MOALIMITHUKOB OTBETCTBEHHOIO HA3HAUYEHUS,
paboTarouMX MpH MOBBIIEHHBIX YIapHbIX Harpy3kax. TBepaocts cepaueBunsl 40—45 HRC.
Omnpeznenure pexuM TEPMUUIECKON 0OpabOTKH U CTPYKTYPY.

8. Ompenennte MapKy CTAIH U €€ TEPMUIECKYIO 00pabOTKY ISt H3TOTOBJICHHUS POJIMKOBBIX
HOIIWITHUKOB IPU YCIOBUH, YTO TBEPJOCTH J10JbkHA ObITh Ooniee 58 HRC. Crainp nomkHa ObITh
M3HOCOCTOMKOM C TOCTaTOYHOM KOHTAKTHOW ITPOYHOCTBIO, ITPOKATMBAEMOCTh CKBO3HAS.
Pa3meps! ponukos: auamerp 20 MM, ToJIIMHA CTEHKH 20 MM.

9. JlaiiTe XapaKTepUCTHKY PECCOPHOM CTaH JIJIsl HE3aBUCUMOM ITOIBECKH B
aBTOTPAKTOPOCTPOEHUH, €CIIU U3BECTHO, YTO OHA JJOJDKHA 00saaath 6, = = 1175 MIla, 6, = 1
270 MIla, 8 = 6 %, y =25 %, HB > 241. Ykaxute MapKy CTaju, ONUIINTE €€ CTPYKTYpPY Hocie
TEpMOOOPAOOTKH 1 00OCHYHTE BUI TEPMOOOPAOOTKH.

10. OmpenenuTe MapKy CTaal BBICOKOJIETHPOBAHHON, KOPPO3UOHHOCTOWKOH, BBICOKOTIPOYHOH,
€CJIM U3BECTHHI CIIEAYIOINE MeXaHndeckue cpoicta: o, = 1 570 Mlla, 6 =7 %, y = 35 %, KCU
=29 Jix/cm. O06ocHyliTe pekuM TEPMOOOPaOOTKH, CTPYKTYPY. OOBICHUTE BIUSHUE KOOAIbTA B
MapTEHCUTHOCTAPEIOIINX CTaJISAX.

11. HeoOxoauma cTaltb JUIsI M3TOTOBJICHHS TPYyOOIIPOBOJIOB M apMaTyphl, pabotaromux ot —/0
1o +300 °C. HazoBute MapKy cTanu, yKaXUTe XMMUYECKUNA COCTaB U 00OCHYHTE pexXuM
TepMOOOPaOOTKH.

12. HeoOxomuma CTajib U1l H3TOTOBJIICHUS KPBLIbEBBIX YCTPONCTB, paOOTAIOIINX B MOPCKOM
Bojie. HazoBuTe MapKy CTayim, yKa)KUTe XUMUIECKUN COCTaB U 00OCHYHUTE pexUM
TEPMOOOPaOOTKH.



13. Heobxonuma ctab AJ1sl H3TOTOBJICHHUS CYIOBBIX BaJIOB, pa0OTAIOMIMX B MOPCKOM BOJE.
W3BecTHBI crenyronye Mexannieckue cBoictea: 6B = 830 Mlla, 6 = 12 %, KCU = 50 Z[)K/CMZ.
VYKaxuTe MapKy CTaJId, XHMUYECKUH COCTaB U 0OOCHYUTE PEXXUM TEpMOOOPaOOTKH.

14. HeoGxonuma cTais JJ1 CBApHOH anmapaTypsbl, pad0oTaroIme B XUMHIECKOM
MPOMBINICHHOCTH: 6B > 590 MIa, 6 = 20 %. YkaxkuTe MapKy CTalid, XUMAYECKUI COCTaB U
000CHYITE peKUM TEPMOOOPaOOTKH.

15. HaiinuTe cTanp A7 [TaMIIOB XOJOTHOTO Ae(hopMUPOBaHUS TOBBIIIEHHOW N3HOCOCTOMKOCTH
co crnenyrontumu coiictBamu: HRC 61-63, KCU = 0,15-0,20 M]Jx/M?. YKaKXuTe XUMUISCKUN
COCTaB U PEKUM TepMOOOpadoTKu. Ha30BHUTE CTPYKTYPY HHCTPYMEHTAIBHBIX CTAJICH B TUTOM,
OTOXK)KEHHOM COCTOSIHUM U TTOCJIE ITOJTHOW TePMOOOPaObOTKH.



