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Pabouvas nporpamma cocTasieHa Ha OCHOBAHUM TPeGOBAHHIL:

DeziepalbHOrO  roCY/apCTBEHHOr0  00pa3oBaTeNbHOTO  CTaHAapTa
BBICIIEr0 00pasoBaHusi 1o Hampapiendio 23.03.03 — Dxcryaraius
TPaHCHOPTHO-TEXHOJOTHYECKUX ~MAllMH W KOMIUIEKCOB  (YpOBEHb
OakanaBpuarta), yTBEp)KIECHHOIO MPUKa3oM MuHHCTepCTBa 06pa3oBaHMsI
1 Hayku Poccuiickoii @eneparu ot 07 aBrycra 2020 roga Ne916

y4eOHOro  mjaHa, YTBEPXKIEHHOTO  yd4eHBIM  coBetoM  BITY
M. B.I'. IllyxoBa B 2021 roxy.

CocraBuTenb:  K.T.H., JIOLL. @1/ Z [llonuna E. B.

Pabouyast nporpamma npakTikm 06cykieHa Ha 3aceaHuy Kadeapsl

«14» mas 2021 r., mpotokosn Ne 11/1

3aBenyrommii kadgeapoit:  1.T.H., npod.

Pabouyasi nporpamma coracoana ¢ Beimyckarolneii kadeapoii

<<91<cnnyaTaumI W OpraHu3anus ABUXXEHUS ABTOTpaHCIIOPTa

3aBenyronmii Kadeapoii: A.T.H., 10IL. M Hosuxkos U. A.

« A y el 2021r.

Pabouas nporpamma onobpena mMetoanueckoii KoMuccHel HHCTHTYTA

«20» mas 2021 r., mporokon Ne 6/1

[lpencenarens: jgoueHT I'epacumenko B. b.



1. IVTAHUPYEMBIE PE3YJIBTATHI OBYYEHUS 1O JUCHUIIJIMHE

Kona n HaumenoBanue

HanmMmenoBanue nokazareis

Kareropus
(rpyrna) Kon u HanmeHoBaHue MHAMKATOpa OLICHMBAHUS pe3yJbTaTa
. KOMIIETEHIUU JOCTUKEHUS 00y4eHus 10 TUCUUILINHE
KOMITIETEHIIUH
KOMIIETEHIIUH

OIIK-5 OIIK-5.2. 3HaTh:
Cnocoben mpunumars | OnieHHBaeT - IPEMETHYIO 00JIacTh
000CHOBaHHbIE KayeCTBEHHbIE JMCLUIUIUHBI, OOIIETIPUHATHIE
TEXHUYECKUE XapaKTEPUCTUKU TEPMHHBI U OIIpEIEICHHUS,;
pelieHusi, BBIOUPATH | PU3UKO-MEXAaHMUYECKUX | - KIACCU(UKAIIUIO MATEPUAIIOB;
¢ exTuBHBIC U | CBOMCTB  MaTEpHUasoB | - OCHOBHBIE CBOMCTBA
Oe3omacHbIe 00BEKTOB MaTepHasoB;
TEXHUYECKHUE npodeCcCuOHAITBHOU - COCTaB, CTPYKTYPY U CBOKCTBA
CpeacTBa U | JeSTeIbHOCTH, METaJJIOB U CIIaBOB HAa UX OCHOBE
TEXHOJIOT MU IpH | IPOBOJUT UX | U UX B3aUMOCBS3b.
pelieHuu 3a/1a4 | CpaBHUTENbHbIN Ymers:
npodeccuoHanIbHOM aHaJIN3, OCYIIECTBISET | - ONPENENATh CBONCTBAa METAIJIOB
NeSITeIbHOCTH palMOHATIBHBIA  BBIOOP | U CILIABOB;

Marepuajia Mo Tpynmne
3HAYUMBIX CBOWCTB

- OLIEHUBATL HAa OCHOBE KOMITJIEKCA
(U3NKO-MEXaHNUECKUX CBOMCTB
MaTepHaia ero MpUroJHOCTh
HCIIOJIL30BaHMA B 3aJaHHBIX
YCIIOBHUSIX AKCILTYaTaIlHH.
Baanern:

- CIOCOOHOCTBHIO KOMITJIEKCHO
OLICHHMBATh KaueCTBCHHEIC
XapaKTEePUCTUKH, TIPOBOIUTH UX
CPaBHUTEJIBHBIN aHAJIN3 | JICJIaTh
palMoHaAIBHBIN BEIOOP MaTepuasa
T10 TPYIIIE 3HAYMMBIX CBOKCTB;

- CIIOCOOHOCTBIO  TIPUMEHHUTH
chopMUPOBABIIUECS] B MpOIECCe
oOydueHusl 3HAHWSI U yYMEHUS s
NPUHATUAS PEUICHU 1o BHIOOPY

Marcpualia, 06CCHC‘II/IB3.IOH_ICF (6]
TCXHOJOTHMIO u ONTUMAJIBHYIO
9KCILTyaTalluro TPAHCIIOPTHBIX
CHUCTEM

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE
OBPA30OBATEJBHOM TPOI'PAMMBI

1. KomnereHuus

OIIK-5 CnocoGen npuHHMaTh OGOCHOBAHHBIE TEXHWUYECKUE PpEIIEHHS,

BLI6I/IpaTB BCI)CI)CKTI/IBHBIC 1 0e30ITacHbIE TEXHUUYECKHUE CpeACTBa U TCXHOJIOTMU IPU PCIICHHUU 3adav

npodeccuoHaANBHON IeATEeNbHOCTH
JlanHast koMmrneTeHIus GOPMUPYETCsI CIEAYIONTUMU JUCIUILTHHAMM.

Cranus HanmeHoBaHMs TUCHUTUIMHBI
1 ConpoTuBJIeHHE MaTEPUAJIOB
2 MarepuanoBeileHHe U TEXHOJIOTUSI KOHCTPYKIIMOHHBIX MaTepUaAJIOB
3 OCHOBBI TEOPUH HAACKHOCTH
4 IIpounsBocTBEHHAsI TEXHOJIOTHYECKas! (MPOU3BOACTBEHHO-TEXHOJIOTHUECKast) MPAKTHUKA
5 BeimonHenue, TOArOTOBKa K  MpOLEAype  3alluThl U 3allUTa  BBITYCKHOMN
KBaJIM(UKAITMOHHON pabOThI




3. OBBEM JIMCHUIIJIMHbI
OO611ast TpyA0€MKOCTh AUCIUILTUHBI COCTaBIsAeT 3 3a4. enunul, 108 yacos.
dopMa IPOMEKYTOYHOU aTTECTALUN 3a4ET

Bun yae6HOMI paboThI Bceero | Cemectp
4acoB Ne 3

OO0mast TpyI0eMKOCTh JUCIUTIINHBI, Yac 108 108
KonTakTHasi pabora (ayauTopHble 54 o4
3aHSATHS), B T.4.:

JIEKINHU 34 34

nabopaTopHbIe 17 17

MPaKTHYECKHE

TPYIIOBBIE KOHCYJAbTAIUN B TIEPHO.T 3 3

TEOPETUYECKOT0 00yUeHUs U

MIPOMEKYTOYHOU aTTEeCTAlUN
CamocrosiTesibHasi paboTa CTy1eHTOB, 54 54
BKJIIOYAS HHAUBHUYAJIbHbIE M TPYNIIOBbIE
KOHCYJIbTALMHU, B TOM YHCJIE:

KypcoBoit mpoekr

Kypcosast pabota

Pacuerno-rpaduueckoe 3aganmne 18 18
WuauBuyaibHOE TOMAIIHEE 3a/1aHue
CamocrosTenbHas paboTa Ha MOATOTOBKY K 36 36

ayJTIUTOPHBIM 3aHIATHIM (JICKIUH,
MIPAKTUICCKHE 3aHATHS, Ja00pPaTOpHbIC
3aHSATHN)

OK3aMeH




4. COJEPKAHME JIMCLMILTAHBI

4.1 HaumeHOBaHMeE TeM, UX CO/IEP:KAHNE U 00beM

Kypc 2 Cemectp 3

O0beM Ha TeMaTHYECKU
paszzien 1o BuAaM yuyeOHon

Harpy3kKu, 4ac
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1. Bsenenue. Ctpoenne MmetamuioB. CTpyKTypa METATHYECKUX CIIABOB.
Knaccudukanus meramioB. ATOMHO — KPUCTaJUIMYECKOE 4 2

ctpoenrne MetauioB. [lomumopdusm. Crpoenne peasbHBIX
KpUCTaIOB. BUJbl B3aMOIEHCTBUSI KOMIIOHEHTOB B CILJIaBax.
JunarpaMmbl COCTOSAHMS IBOMHBIX CIUIABOB.

METAJIJIOB.

Jedbopmanmst u paspylnieHne MeTamioB. MexaHWYecKue CBOWMCTBa. Pexpucrammm3arus

Ympyras n mactudeckas aedopmarnus. Ousuyueckas npupoaa u
MexaHu3M Jiepopmannn. BiausiHre TiacTHIecKoi 1ed opmarim
Ha CTPYKTYpPY U CBOICTBa MeTailia. Pa3pyliieHne MeTaioB.
Binusinue HarpeBa Ha CTPYKTYpY U CBOMCTBA MeETala.
MexaHn4YecKre UCTIBITAaHH

XKenesoyraepoaucreie CrIaBbl.

XKeneszo u ero coenuHeHus ¢ yriepoaoM. narpamma
COCTOSIHMSI Kene30-11eMeHTUT. KoMIoHeHTsl, da3bl 1
CTPYKTYPHBIE COCTaBIIAIOLINE JKENE30yITIEPOIUCTHIX CIIJIABOB.
Knaccudmukarus yriaepoaucTsix craieid u 4yryHoB. Hx
CTPYKTypa, CBOWCTBA, MAPKUPOBKA W IPUMEHEHHE.

Teopust ¥ TeXHOJIOTHSI TEPMUYECKON 00pabOTKH cTaiu. XUMHUKO — Tep

MHYECKast 00paboTKa.

JuarpamMma H30TEpMHUUYECKOT0 pacnaza ayCTeHUTa.
IIpeBpaleHus npu OTIYCKE 3aKaJIEHHON CTaJH.
Knaccugukanus, TexHOIOrusa U Ha3HAUEHHE BUIOB
TepMHUUYecKol 00paboTku. Buapl, TexHONOrUS 1 Ha3HAYECHUE
XUMHKO — TEPMHYECKONW 00pabOTKH.

6

4 7

KOHCTPYKHI/IOHHLIC CTalu.

Krnaccupukammss wu wMapkupoBka. BrusHHE IerHpyrommx
3JIEMEHTOB Ha CTPYKTYpPY M cBoiicTBa ctanel. Ctaiau ¢ ocoObIMU
CBOICTBaMU.

I/IHCTPYMGHTEUILHLIC CcTajin

Knaccugukarms, MapkupoBka, TepMo0oOpadoTKa U
Ha3HaveHHe.

]_IBCTHLIG MCTaJJIbl U CIIJIaBbI

AJIOMHUHMI, €r0 CBOMCTBA U IPUMEHEHUE. AIFOMUHUEBbBIE
CILJIABBI, YIIPOUHSIEMBIE U HEYIPOUHSIEMbIE TEPMUYECKOMN
o6paboTkoil. JIuteitHble amtOMUHKUEBEIE CTIIaBbl. Menb, ee
CBOMCTBa U NMpUMeHEHNE. MeIHbIE CIUIABBI — JIATYHU U
Opon3bl. X cocTaB, MApKUPOBKA M PUMEHEHHE.
AHTUOPUKITMOHHBIE CIIABBI HA OCHOBE 0JIOBA M CBHHIIA.

TeOpCTI/I‘IeCKI/Ie N TCXHOJIOTHYCCKHUEC OCHOBBI ITPOU3BOACTBA CTAJIN U YyI'yHaA.

‘ YcTpoiicTBO M MPUHIMIIEI paOOThI TOMEHHOH MEYH.

| 1




YCTpoiicTBO M MPUHLHUITEI pabOTHI MAPTEHOBCKOH MeYH,
JYTOBOM 3JIEKTPOIEYH U KHCIOPOJHOTO KOHBEKTOPA.
9. JluTeitHoe MPOU3BOJICTBO.
Jlutbe B 000JIOUKOBBIE U MeETAUIMYECKHE (HOPMBI, 1 1
LEHTPOOESKHOE JIUTHE U JIUTHE MO IABICHUEM.
10. O6paboTka METa/UIOB AaBJICHUEM.
Buapt 00paboTKHM METAIIIOB TAaBICHUEM U UX CYIIHOCTb. 2 1
11. CBapouHO€ npOU3BOJCTBO.
CymurHocTs ¥ Kiaccu(UKaIus OCHOBHBIX BUIOB CBApKH. 2 3 4
Hcrounuku nutanus cBapoyHo nyru. Onpesenenne
OCHOBHBIX IaPAMETPOB PEKUMA PYYHOU TYTOBOM CBAPKH.
BCEI'O: 34 - 17 36
4.2. Conep:xkaHue NPaAKTHYECKUX (CEMUHAPCKUX) 3aHATHH
Y4eOHBIM TIaHOM HE TTPETYCMOTPEHO.
4.3. Conep:xkanue J1aDOpaTOPHBIX 3aHATHI
Ne HanmenoBanue Tema 1aGopaTOpHOTO 3aHITUS K-Bo | Camocrostenshas
n/m | paszgena JUCIUTUTHHEL 4acoB né’;ﬁiﬁg .
AyAUTOPHBIM
3aHATUAM
cemecTp Ne3
1 Hedbopmarus u N3mepenne TBEPIOCTH METAIIOB 2 2
paspylieHre MEeTaIoB.
MexaHnuveckue [TnacTuaeckas aedopmanus u 4 4
UCIBITAHUSA METAJUIOB. | PEKPUCTAUIA3AIINS METALIOB
Pexpucrannuzanus
METaJIJIOB. CTpyKTypa U CBOMCTBA YIIIEPOAUCTHIX 2 2
crajeu
CTpyKTypa ¥ CBOMCTBA YyTYHOB 2 2
3 Teopus u TexHosorust | Tepmuueckas o6padboTka 4 4
TEPMHUYECKOU YTJIEPOJUCTON CTANIN
00pabOTKH CTaJIH.
XUMUKO — TepMHUYECcKas
00paboTKa.
4 Texnonorus Pydnas snexktpoayroBas cBapka 3 3
CBapOYHOTO
MIPOU3BOJICTBA
UTOIO: 17 17

4.4. Conep:kaHue KypCcoBOI0o MpoeKkTa/padorsl

Y4eOHBIM TTAaHOM HE TIPETYCMOTPEHO.




4.5. Conep:xkanue pacueTHO-TpapuuecKoro 3ajgaHus,
HHAUBHAYAJIbHBIX JOMANIHUX 3a1aHUM

B mpomecce BBIMONHEHHUS PAacYeTHO-IPaUUECKOTO 3aJaHUs, WHIUBHIYAIbHBIX JIOMAITHHX
3aJlaHUil OCYIIECTBIIAETCS KOHTaKTHas paboTa oOydaromierocst ¢ mpernopasaTeneM. KoHcynbramuu
MPOBOJATCS B ayIUTOPHS W/WIA TOCPEACTBAM BIIEKTPOHHON HH(MOPMAIIMOHHO-00pa30BaTEIbHON
Cpelibl YHUBEPCUTETA.

PI'3 coctouT U3 AByX 3alaHuil IO CIEAYIOIIMM pa3/ieiaM:

- «/Imarpamma cocrosiaust Fe — FesCy»

CornacHO HOMepa BapraHTa (HOMEp BapHaHTa BbIIA€TCS NPENoaaBaTelieM), BRIOUPAIOTCS UCXOIHBIE JaHHBIE [TPUBEICHHBIC
B Ta0JuIIE:

Bapuant C,% TeMnipaTypa, Bapuant C,% Temnepatypa, °C
1 0,1 850 T 1520 16 1,4 650 1350
2 0,14 800 1520 17 1,6 650 1300
3 0,16 820 1520 18 2,0 900 1350
4 0,18 800 1520 19 2,2 700 1250
5 0,2 650 1520 20 2,4 650 900
6 0,25 750 1520 21 2,8 600 1200
7 0,3 750 1520 22 3,0 650 1250
8 0,35 760 1520 23 3,4 600 1200
9 0,5 700 1480 24 3,8 650 1000

10 0,6 750 1470 25 4,0 600 900
11 0,7 650 1450 26 4,3 600 1000
12 0,8 650 1450 27 4,6 650 1100
13 0,9 650 1450 28 5,0 600 1200
14 1,0 600 1400 29 55 800 1300
15 1,3 800 1400 30 6,0 700 1200

B 3amanny HeoOXOOMMO HAYEPTHTH JHATPAMMY COCTOSHHS XKele30-IeMeHTUT. OnucaTh NpeBpamieHus U IIOCTPOHTh
KpHUBYIO OxJiaxkaeHusi B unrepBaie temreparyp 1600...0°C mis 3amanHoro craBa. J{ist 3aJaHHOTO CIjIaBa U yKa3aHHbBIX
TEeMIIEpaTyp B TaOJIHUIIE ONPEIENUTh:

a) U3 Kakux (a3 COCTOUT CIUIAB IIPH JaHHOH TeMIIepaType;

0) coxepkaHue yriiepozaa, %, B 3TUX (a3zax;

B) KOJTMYECTBEHHOE COOTHOIIEHHE (ha3.

- «TepMI/I‘-ICCKaH U XUMUKO-TCPMHUYCCKAA o6pa60TKa»

1. Cramp 40 momgsepranace 3akanke ¢ 750 u 850°C. OnumuTe mpeBpamieHus, MPOUCXOASIINE IPH JAHHBIX PEXUMAaX
3aKAIKHA. YKKUTE, KAKHEe 00pa30BaJIMCh CTPYKTYPHI U OOBSICHUTE MPUYMHBI MOIYYCHUS Pa3HbIX CTPYKTYp. Kakoil pexum
3aKaJIKH CIIELyeT PeKOMEHA0BATh?

2. B uewm 3akimovaercs OTPULATENBLHOE BIMSHUE IEMEHTUTHON CETKU Ha CBOMCTBA MHCTPYMEHTANIbHOM cTtanu Y127
Kakoii TepmMuaeckoii 00paboTKoi MOXKHO ee ycTpaHnuTh? OOOCHOBATH PEXUM TEPMHUUECKOH 00pabOTKH.

3. C moMompi0 IuarpaMMbl COCTOSHUSI JKEIE30-LIEMEHTHUT OINpEAEIUTe TeMIepaTypbl HOPMAaJHM3aliH, OTXKHIa U
3aKaIK| JuId ctan Y 12. OxapakTepusyiTe 3TH PeXUMbI TEPMUUECKOH 00paOOTKH M KPAaTKO ONHUIINTE MUKPOCTPYKTYPY U
CBOMCTBA CTaJIN TTOCIIE KaXKAOTO BU/Ia TEPMOOOPaOOTKI

4. BribepuTe yriaepoaucTyio CTallb ISl U3TOTOBJIEHHs cBepisl. HazHaubTe pekUM TepMHUIECKONH 0OpaOOTKH, ONMHIINTE
CYIIHOCTH MPOHUCXOJSIINX PEBPAIICHNH, CTPYKTYPY U CBOMCTBA MHCTPYMEHTA.

5. Haueptute nuarpaMmy M30T€pPMHYECKOTO NMIPEBPALIEHHS IEPEOXITXKICHHOI0 ayCTEHNTA IS CTaly Y 8, HaHeCHTe Ha
Hee KPUBYIO peXnMa N30TepMHUYecKol 00paboTky, obecneunBaronield nomydenue teeprocty HB150. Ykaxkure, kak 310T
PEeXXUM Ha3bIBA€TCA, OMUILUTE CYITHOCTh IPEBPAILEHUS, U KaKasl CTPYKTypa MoJy4aeTcsl B JaHHOM Cllydae

6. Hasnaubte BHI TepMuueckoil oOpaboTkm wm3nenuidi u3 cranu 45, KoTopble IODKHBI MMeTh TBeppocts HB198.



Onuimre MUKPOCTPYKTYPY M CBOMCTBA CTaJH IOCIIE TEPMUYECKOH 00paboTKy.

7. C moMonipio 1uarpaMMbl COCTOSHHS JKeJe30-TIEMEHTHUT OIpPEIENIUTE TEMITEPATYpPy ITOJHOr0 ¥ HEMOIHOTO OTXKHTra 1
HopManm3anuu crand 40, KpaTko OIMUIINTE MHKPOCTPYKTYpY M CBOWCTBa CTalM IIOCIE KaXKIOro BUIA TEPMUYECKOM
00paboTKH.

8. BribepuTe u 000CHY#TE MapKy MaTepHajia U peKUM TEPMHIECKOW 00pabOTKM /sl I3TOTOBIICHUS KOJIEHIATOTO BaJia
JIBUTATEIIs.

9. Hasnaubre mis cramum 40 TtemmepaTypy 3akaJIkh M OTIycka Juis monydeHus teepaoctd HB280. Ommmmre
MIpEBpaIIeHNsl, KOTOphIE MPOUCXOAAT B CTalld B MpOLECCE 3aKaIKH M OTIYCKa, M IOIYYEHHYIO TIOCIe TEepMHYECKOi
00pabOTKU CTPYKTYPY.

10. BeiGepute yriaepoaucTyro CTanb IJIsl M3TOTOBJIEHHS HAaNMIBHUKOB. Ha3HaubTe peKUM TepMHUUECKOW 00pabOTKH,
OITUIIIUTE CYIHOCTH MPOUCXOSAIINX MPEBPALICHHN, CTPYKTYpPY M CBOMCTBA MHCTPYMEHTA.

11. YxaxxuTe MapKu cTallei Uil U3TOTOBJCHHS 3yOUaThlX KOJEC M3 YIydIlaeMbIX CTaiell u 000CHYHTE peXHMBI UX
TepMOOOPaOOTKH.

12. Ha m3penusix u3 cranu 15 TpeGyercs MOTyduTh TTOBEPXHOCTHBIN CIOHM BBICOKOW TBepaocTH. JlaiiTe oOocHOBaHHE
BBIOOpA METOMIa XUMHUKO-TEPMHUUECKONW 00paOOTKH, OMUIIUTE €r0 TEXHOJIOTHIO U CTPYKTYPY U3JICIUH mociie 00padoTKH.

13. Kak MOXXHO HCIPaBHUTHh KPYIMHO3EPHHUCTYIO CTPYKTYpY KOBaHOW yriepoaucroi cranu 35? Jlaiite obocHOBaHME
BBIOpPaHHOTO PeXXHUMa TEPMHIECKONH 00pabOTKH.

14. BeiGepute yriaepoaucTyIO CTallb IJIsl M3TOTOBJICHHS HAaNMJIBHUKOB. Ha3HaubTe peKUM TepMHUUECKOH 00pabOTKH,
OITUILIUTE CYIHOCTh POUCXOSAIINX MPEBPALICHHUH, CTPYKTYPY ¥ CBOWCTBAa HHCTPYMEHTA.

15. JIns u3roToBieHHs1 3y0UYaThIX KOJIEC MCIONB3YIOTCSl YaydlllaeMble B IIeMeHTyeMble cTaiu. JlaliTe cpaBHUTENbHYIO
XapaKTePUCTUKY NPUMEHEHHUS ITHX CTaJlel, YKQKUTE UX MaPKUPOBKY M PEXKHMBI TEPMOOOPAOOTKH

16. HasHaubTe pexxuM TepMuueckoll 00pabOTKM (TeMIepaTypy 3aKajKH, OXJaXKIAIOIIYI0 Cpely M TeMIeparypy
OTIIyCKa) U3AEIUN U3 cTanu 45, KoTopble JODKHBI HMeTh TBepaocTs HB260. Onuinre MUKPOCTPYKTYpY U CBOHCTBA CTau
HOCJIe TEPMHUYECKOH 00paboTKH.

17. C nomomiplo auarpaMMbl COCTOSIHUSI IKEJIE€30-IIEMEHTHT (Yy4acTOK /sl CTajM), OIpEACIHUTE TeMIeparypy
HOpMaJIM3alM1, OT)KUTA U 3aKalku ctanyd Mapku Y 10. OxapakTepusyiTe 3TH BUIbI TEPMUYECKONH O0OpaOOTKH U ONHMIIHTE
MHUKPOCTPYKTYPY M CBOICTBA CTaIU MOCJIE KaXKIOr0 pexkxnuma o0paboTKu.

18. HauepTture nuarpamMmy U30TEPMHYECKOTO MPEBPAIICHUS] ayCTEHUTA CTalK Y 8, HAaHECHTE Ha Hee KPUBYIO PeXHMa
H30TEPMHUYECKOro oTkura. ONUIINTE CYIHOCTD NPEBPALICHUH U MIOTy4aeMyIo CTPYKTYpY.

19. Ha3naubTe pexuM TepMHYeCKOW 00paboTku neranedl u3 cramu 35. [laiite ero 0oOOCHOBaHHME M OIHUIIUTE
CTPYKTYPY U CBOWCTBA JETalu.

20. Ha3naubTe pexuM TepMHUUECKOil 00paOoTku zeraneit u3 cramu 35. Jlaiite ero 0OOCHOBaHHE M OIMIINTE
CTPYKTYPY U CBOWCTBA JETalu.

21. C noMoIIpio AuarpaMMbl COCTOSIHUS HKeJIe30-LIeMEHTHUT (Y4acTOK ISl CTAJIM) ONPE/CNIUTE TEMIIEPATYpPhI TOJIHOTO
U HENOJHOTO OTXKHIa M HOopManm3aiuu cranud 20, oxapakTepu3yWTe 3TH peXHMBbl TEPMUUYECKOH 00pabOTKM M [aite
OIMCaHUSI MUKPOCTPYKTYPBI U CBOIMCTB CTAJIH MOCIE KAKIOr0 BUIA TEPMHUYECKOI 00padOoTKH.

22. Ha3nauybTe peXUM TepMHUYecKOM o00paboTku 3yOmn u3 cranud Y8, Onuimre CyHIHOCTh IPOMCXOISIINX
IpeBpanieHnii, MUKPOCTPYKTYPY U TBEPAOCTh HHCTPYMEHTA IIOCIIE TePMOOOPaOOTKH.

23. HazHaubTe pexxuM TepMHUYECKOW 00paOOTKM METYMKOB M Iuiamiek u3 craau Y 10. OnuimmuTe MUKPOCTPYKTYPY H
TBEPJIOCTh HHCTPYMEHTA MOCIIe TEPMOOOPAOOTKH.

24. B 4eM COCTOMT OTJIIMYHE Ipolecca HEMEHTALMH B TBEPIOM KapOIpu3aTope OT Ipolecca Ta3oBOM LEeMEHTaluu?
Kak MOXHO HCTIPaBUTh KPYIHO3EPHUCTYIO CTPYKTYPY IeperpeBa y IIeMEHTOBAHHBIX CTasel?

25. Ha3HaubTe pexxuM TepMHUecKoil 00paboTku neraneil u3 cramu 65, KoTopble TOMKHBI UMeTh TBepaocth HRC40 —
45. OnumuTe CyIHOCTh MPOUCXOIAIINX TPEBPAIICHU, MUKPOCTPYKTYPY U CBOHCTBA.

26. Ha3HaubTe pEXUM TEPMUYECKON 0OpabOTKU MIMUHIENeH ajisi cTaHKOB M3 crtanu CT6, KOTOpbIe JAOKHBI UMETh
tBepaocts HB255-260. Onumiite MUKPOCTPYKTYPY M CBOMCTBA U3ZCIHUI.

27. B pesynbraTe TepMHYECKOH 00pabOTKH peccOphl JOHKHBI NOMYIUTh BEICOKYIO YIPYrocTh. [ MX M3rOTOBICHUS
BeiOpaHa crans 60CT. Pacumdpyiite coctaB u omnpenenute, K Kakoil IpyIie OTHOCUTCS JaHHAs CTajb MO0 HA3HAYCHUIO.
HasnaubTe pexxuM TepMUYECKOi 00pabOTKH, O0BSICHUTE BIMSHHAE BXOAAIINX B TAHHYIO CTaJb JETUPYIOIIUX SIEMEHTOB Ha
npeBpanieHns, NPOUCXOIIINE Ha BCEX ITAaNax TEPMUUECKON 00pabOTKH.

28. Ha3HaubTe pEKUM TEPMHUYECKOI 00pabOTKH CTSHKHBIX 00nTOB U3 cranu CTS, KOTOpbIE JOKHBI HMETh TBEPIOCTh
HB207 — 230. OnmummTe uX MUKPOCTPYKTYPY U CBOMCTBA.

29. JIns u3roToBIeHUs 3y0UaThIX KOJIEC HCIONB3YIOTCS YITydllaeMble U [IeMEHTYyeMble cTain. JaiiTe CpaBHUTEIBHYIO
XapaKTePUCTUKY PUMEHEHHS 3THX CTAJICH, YKaXXKHTE MX MAPKHUPOBKY H PEKHUMBI TEPMOOOPaOOTKH.

30. Ha3HaubTe pexuM TepMHUYECKONH 00pabOTKH crabOHArpy:KeHHBIX jertanei u3 cramu 45. Jlaiite 000CHOBaHHE U
OIMIINTE CTPYKTYPY U CBOHCTBA JETAJH.

31. Kakoii TepMooOpabOTKON MOXXHO BOCCTAHOBUTPH IIACTHUYECKHE CBOWCTBA XOJNOMHOAEhOpMUpOBaHHOH cramu 207
Ommmure pexxnM BEIOPAHHOH TEPMOOOPAOOTKH.

32. B geMm 3aKkirodaeTcs OTpUIaTeIbHOE BIMSIHIE [IEMEHTUTHON CETKH Ha CBOMCTBAa MHCTPYMEHTAIBHON cTamu Y 12.

33. N3nenus u3 cranu 40 ObUTM HEOTPETHI PH 3aKaike. YeM BpeaeH HelorpeB M Kak UCIPaBUTh 3TOT nedet?

34. B uem 3akiodaeTcs OTPHUIATEIbHOE BJIMSHHE IEMCHTHUTHOM CeTKM Ha cBoicTBa craned Y10 m V12?7 Kakoit
TepM00OpabOTKOM MOXKHO ee ycTpaHuTh? [laliTe 000CHOBaHNE BEIOPAHHOTO PeKNMa TEPMHUYECKOH 00pabOTKH.



5. OHEHOYHBIE MATEPHUAJIBI U1 MTPOBEAEHUA TEKYIIEI'O
KOHTPOJIA, MPOMEXKYTOUYHOMN ATTECTALIUA

5.1. Peanu3zanug koMneTeHnn

1 Komnerenumsi OIIK-5 CriocoGeH npuHEMaTh 000CHOBAHHBIE TEXHMYECKHE PELICHUS,

BBIOMPATh AP PEeKTUBHBIE U OE30IaCHBIE TEXHUYECKNE CPEICTBA M TEXHOJIOTUH MPH PEIICHUN
3a51a4 MPoPeCCHOHATBHOM IEATEIIHHOCTH

HanmeHnoBaHue MHAMKATOPA JOCTHKEHUS

Hcnonbs3yembie cpeacTBa OIEHUBAHUS

KOMIETEHIUU
O1neHrBaeT Ka4eCTBEHHBIE XapaKTEPUCTHKH 3auem,
(bHU3UKO-MEXaHUIECKUX CBOWCTB sawuma PI'3,
MaTepuagoB 0OBEKTOB MpodeccuoHaTIbHOU ycmublii onpoc
NeSTEeTbHOCTH, MIPOBOJIUT 179
CPaBHUTENBHBIA  aHATU3, OCYIIECTBISET
palyoHaIbHBIA  BBIOOp Marepuana IO

IpyIIe 3HAYNMBIX CBOMCTB

5.2. TunoBbie KOHTPOJIbHbIE 32IaHUS AJI5l IPOMEKYTOUYHOI aTTeCTAlMU

5.2.1. IlepeyeHb KOHTPOJIbHBIX BONPOCOB (TUMOBBIX 3aaHMIH)

IUIA 3a4eTa
HaumenoBanue ConeprkaHue BOMPOCOB (THITOBBIX 3aaHUH)
Ne paszaena TUCIUIIITNHbBI
n/n
1. Brenenue. Ctpoenue OO6mras knaccuduKaus MeTaioB.
MetamioB. CTpykTypa duznyeckue 1 MEXaHHUUECKUe CBONCTBA METAJLIOB.
METAJUTMYECKUX CIIaBoB. | Kpucramnudeckue u amopdHuble Tena. X xapakTepucTHKY.
OneMeHThl Kpuctayorpaduu. I[loHATHE KpUCTaUIMYECKOM
pemierku. Ee moTHOCTB.
DneMeHTapHas Kpuctajuimdeckas pemrerka. (OK)
JledeKThl KpUCTAIITUYECKOTO CTPOCHUSI METAIIJIOB.
XapakTep pa3pylieHus METalIoB.
Kpucrannuzanus METaJJIOB. OcHoBHbIE MOHSTHS.
Teoperndeckas u peajibHasi MPOYHOCTh MeETaJlIa.
[TepBuunas kpuctamnuzanus. CTpoeHHe CTaIbHOTO CIUTKA.
[Monumopdusm mertasios.
OnpeneneHre MeTauIMYecKoro cruiaBa. dasbl.
TBepabie pacTBOPbL. XUMHUYECKHE COCAUHEHUSI.
Meroauka MoCTpOEHUs JUarpaMM COCTOSTHUSI.
JlnarpamMmbl cOCTOSIHUSI ABOWHBIX CILIABOB.
OrnpezeneHre MeTauIMuecKoro cruiapa. dasbl.
2. Hedopmarms u [Mnactuueckas negopmarus. CKOIbKEHUE U JIBOMHHUKOBAHHE.
paspylleHne MeTauioB. | SIBieHue Hakiena.
Mexannyeckue cBoiCcTBa. | Bo3Bpar wu  pekpuctammszanus. OCHOBHBIE — TOHSTHSL.
Pexpucrannuzanms Hasznauenue. Texnonorus.
METaJIOB. MexaHn4ecKHe HCTIBITAaHHUS METAJUIOB.
3. Kenezoyrneponucteie | Komnonents! u ¢a3sl B crutaBax Fe-C.
CIUIaBBI. Huarpamma cocrosinus Fe-FesC.

HpCBpaH_ICHI/Ie cTajeu B TBCPAOM COCTOSIHUHU.

Uyrynsl. Knaccudukanus. Metoasl nomyuenus. MapkupoBka.
Hasnauenue.




Teopus U TEXHOJIOTHS
TEPMHUYECKO 00pabOTKH
cTanu. XUMHKO —
TepMHUIecKasi 0opaboTka.

Tepmuueckass oOpabotka craneii. OCHOBHbIE MapaMeTPhI
TEPMOOOPAOOTKH.

@Da30BbIe IPEBPAIICHNS B CTALIX IIPU HArpeBe.

[IpeBpamienus  aycTeHMTa  OpPU  Pa3jIMYHBIX  CTEHEHSX
nepeoxnaxaeHus. llepauTHoe mnpeBpaieHue aycreHuta (1o
JarpaMmme M30TEpMUYECKOr0 MPEBPALIECHUS).

MapTeHCUTHOE NTPEBpallleHUE AyCTEHUTA.

[IpeBpaiienue npu HarpeBe 3aKajJeHHBIX CTaJICH.

Bimisinue oTmycka Ha MEXaHU4YECKHE CBOMCTBA CTAJICH.

Omxur. Hazuauenue. Texaonorus.

Hopmanuzanus. Haznauenue. Texnonorus.

3akanka. Haznauenue. Texaomorus.

CoocoOsI 3akanku. Haznauenue.

3aKaJloUHbIE CPEIbI.

OTtnyck cranei.

3aKaanBaeMOCTh U MTPOKAITMBAEMOCTh CTAJICH.

Hedexts TepM0o0OpabOTKH.

XHMHUKO-TEpMHUYECKast obpaboTka METaJJIOB. Ob6mue
3aKOHOMEPHOCTH.

IlemenTtamus ctanu. Haznauenue. Pexxumsl.

AzoTtupoBanue ctanu. Haznauenue. TexHomorus.

[{nanupoBanne crami. Haznauenne. TexHomorus.

Judbdysnonnas metammzanus. TeXHOIOTHS.

KoHCTpyKIIMOHHBIE CTaNH.

VYrneponucTtele KOHCTPYKIMOHHBIE cTanu. Kiaccudukanus.
MapkupoBka. Haznauenue.

BiustHue yrieposa M MOCTOSIHHBIX MPUMECEH Ha MEXaHWYECKUE
CBOICTBA CTaJIEH.

JlerupoBannpie  ctaym.  Omnpenenenue.  Krnaccudukanms.
MapkupoBKa.

BimstHue nerupyromux 3JeMEHTOB Ha MEXaHMYECKHE CBOMCTBA
CTaJIeH.

HuskoyrnepoaucTsle JerMpoOBaHHbIE CTaldd (LEMEHTYEMBbIe).
Hasznauenune. MapkupoBxka.

CpenHeyriaepoaucThle JISTHPOBAHHBIE CTaNU (YIydIllaeMbIe).
Haznauenue. MapkupoBka.

PGCCOPHO'HPY)KI/IHHLIC CTalau.

HN3H0cocTOlKME cTajiu.

[[TapuKOTIO IIIUITHUKOBBIE CTAJIH.

KopposuonHocroiikue crasum.

I/IHCTPYMGHTEUILHLIC cTajin

YrnepoaucTele  MHCTpYMEHTalbHble  cTanud. HasHadeHwue.
Mapkuposka. Texnonorus. TO.

JlerupoBanHble  MHCTpyMEHTalbHble  cTanu. HasHadyenwue.
Mapxkuposka. Texnonorus TO.

beicTpopexyiue CTaju. MapxkupoBka. Hasnauenue.
Texnosorus TO.

[IramnioBsie cranu. Haznauenne. MapkupoBka.

Teepapie cinasbl. Knaccudukanus. Haznauenne. MapkupoBka.

HBCTHLIC MECTaJJIbI 1
CIIJIaBbI

Knaccudukarnus amoMuHUEBBIX ciiaBoB. [legopmupyemsie,
TEPMUYECKU HE YIIPOUYHEHHBIE
AITIOMUHHEBBIE CIIJIABhI.

I[C(l)OpMI/IpOBaHHLIe, TCPMHUYCCKU YIIPOUHACMBIC AJIFTOMHUHHUCBLIC
CIIJIaBBI.

JInTeHbIE A TIOMUHUEBBIE CILJIABEL.




CreueHHas aIIOMUHHCBAS nyapa M CIICHYCHHBIC AJTFOMHWHUCBBLIC
CIIJIaBBI.

Menp u meaubie ciuiaBbl. CBolicTBa. [IpuMenenue.

JlaryHp. BiusHue LMHKa Ha MEXaHWYECKUE CBOMCTBA JIATYHHU.
Mapxkuposka. HazHauenue.

bponsa. Mapkuposka. HazHauenue.

ba06utsl. Mapkuposka. HaznaueHue.

Teopernueckue u
TEXHOJIOI'NMYCCKUE OCHOBBI
MIPOU3BO/ICTBA CTAJH U

YyryHa.

YcTporicTBO 1 paboTa TOMEHHOM IeYH.

DU3NKO-XUMHICCKHEC IMpOLECChI, MPOTCKAOIIUC B IIOMCHHOfI
IIc4Yu.

[Iponyxrsl qomMeHHoM muaBku. TOIl noMeHHOM neyu.

[Ipon3Bo/ICTBO CTaNM, CYIIHOCTH MpoIiecca.

[Ipon3BOICTBO CTANM B KUCIOPOJHOM KOHBEPTEPE.

YcTpoiicTBO M paboTa MapTEHOBCKOW TIEYH.

YceTpoiicTBO B paboTa IyroBOM AJIEKTPOIICUH.

YcTpolicTBo U paboTa 37IEKTPOMHAYKIIMOHHON MEYH.

PaznuBka cranu. OcHoBHOE 00OpYOBaHUE U BUBI PA3IIUBKH.

JluteitHoe MPOU3BOJICTBO.

CHGHI/I&J’IBHBIG METObI JIUTHA. TexHoIOrnIeCcKui mponecc
IIPOU3BOJACTBA OTJIMBOK IIO BBIIIJIABJIICMBIM MOJCIIAM.

JIuthe B 060710YKOBBIE U METAIIINYECKHUE (POPMBI.

[HenTpoOE)KHOE TUTHE U JINTHE MO TABJICHUEM.

10.

O6paboTka MeTaIoB
TaBIICHUEM.

Buaet 00paboTKy METAIOB JaBJICHHEM W UX CYITHOCTh. CXEMBI
OCHOBHBIX BuJ0B OM/I.

IIpokaTka MeTaJIJIOB: cXeMa MPOKATKH, OCHOBHBIE TAPaMETPhI
XapaKTEepPHU3YIOITHE CTENEeHb TehOpMAIIIH MTOJIOCKH. Y CIIOBHS 3aXBaTa.

IloHsITHE O BOIIOYEHUH, HHCTPYMEHT U 000PYAOBaHUE JIJIsl BOJIOYCHHSI.

TexHonoruueckuii mporecc BosodeHus. CrocoObl BOIOYEHUS TPYO.

[IpeccoBanue, METOIBI TIPECCOBAHUE.

CymHocTb 00beMHOM mTaMoBki. OO0pyI0BaHNE M HHCTPYMEHT
IIpUMEHsIEMbIe TP 00BEMHOM ITaMITOBKE.

JlucroBas IITAaMIIOBKAa: OCHOBHBIE OIl€PALlMH, UCXOJHbBIN MaTepHal,
000pyIOBaHHE ¥ HHCTPYMEHT.

11.

CBapquoe IIpOU3BOACTBO

CBapKa. CYIJ_[HOCTB n KJ'IaCCI/I(bI/IKaI_[I/IH OCHOBHBIX BUJIOB CBAPKH.

[TonsaTre 06 cBapOYHOM JTyre U €e CBONCTBA.

CriocoObl 3JIEKTPOYTOBOM CBAPKH.

HcTounuky nutaHus CB&pO‘IHOﬁ AYTru u Tpe6OBaHI/I${,
MNpCAbABIACMBIC K HUM.

Py‘lHaH QJICKTPOAYTOBas CBApPKa: CYHIHOCTD, 060py,I[OBaHI/IC.

Omnpenenenre OCHOBHBIX MTAPaMETPOB PEKUMa PYyIHOM
AJIEKTPOAYTOBOM CBapKH.

Bugst CBAPHBIX CO€OUHEHUH U IIBOB.

Knaccudukarus 31eKTpo10B ISl py4HOH 3JEKTPOyroBOM
CBapKH.

CBapKa B CPCAC 3allIUTHLIX I'a30B. ApFOHOI[erBaSI CBapKa.

CBapKa B CPCAC 3allIUTHLIX I'a30B. CBapKa B YIJICKHUCJIOM T'a3cC.

KoHTakTHas cBapKa: CYIIHOCTh, 0COOCHHOCTh M BUJIBI CBAPKH,
pUMEHsieMoe 000pyIOBaHHE.

5.2.2. IlepevyeHb KOHTPOJIbHBIX MATEPHUAJIOB
JJIS1 321IUTHI KYPCOBOI0 NMPOEKTa/ KYpCcOBOii padoThI

Y4eOHBIM TIaHOM HE TPEAYCMOTPEHO




5.3. TunoBbie KOHTPOJIbHBIE 3aJaHusl (MAaTePHAJIbI)
AJIl TEKYILIero KOHTPOJIsA B ceMecTpe

JlaGopaTopHasi pabora Ne 1. V3mepeHue TBEpIOCTH METAJIIOB.
KoHTpo/ibHBIE BONIPOCHI.
Uto Takoe TBEPAOCTH?
Merozpl onpeaeneHus TBEPIOCTH.
CymHocTh onpenenenus TBepocTy o bpuneniro.
Pexumsl a5 onpenenenus TBepaocTy o bpunesntio.
Henocrarku usmepenus teeproctu o bpunentro.
CymHocTh onpenenenus TBepaocTy mo Pokseny.
Br10op mrkanbl, BEMWYHHBL 001el HATPY3KH U reoMeTprUYecKoi (hopMbl HakOHeYHHKa 10 PokBemmty.
Enunuiiel usmepenus TBepiocTy 1o bpunennto u Poksemty.

NG~ E

JlaGopaTopuasi paGora Ne 2. BrusHue XONOAHOW IUTACTHYECKOW aedopMalvid W TeMIEepaTyphl
PEKPUCTAIUIM3AIMH Ha CTPYKTYPY U CBOMCTBA MaJIOYTIIEPOMCTON CTaIIH.
KonTtpoJsibHble BOPoch

1. JlaiiTe XapaKTEpPUCTHKY CITIOCOOOB, C IIOMOIIBI0 KOTOPBIX OCYIIECTBIISIETCS TNIACTHYECKas IeopMariusl.

2. Uro Takoe HaKJIeN WM HarapToBka? Kak M3MEHSIOTCS CBOMCTBA MaTepraia mpy HaKJene?

3. Yro Ttakoe TeKcTypa aehopmaiiuun?

4. OxapakTepu3yiiTe Mpolecchl BO3BpaTa W peKprcTauim3anui. Kakoe BIHMsSHUE OKa3bIBaeT TeMIlepaTypa
HarpeBa Ha CBOWCTBA U MHKPOCTPYKTYpY CTalei?

5. Kak onpenensiercst Tper.?

6. Uto Ha3pIBaeTCs PEKPUCTAIUIM3AIMOHHBIM OT)KUTOM, €r0 Ha3HaYeHue?

7. UTo HaA3BIBAETCS XOIOTHOU U TOpsTuci 00paboTKOM naBieHueM?

8. Uro Ha3bIBaeTCs KPUTHYECKOH CTEMEHBIO nedOopMallii, KaKkoe BIIMSIHHE OHA OKa3blBa€T HA CBOMCTBA
cranei?

JlabopaTtopHas padoTa Ne 3 V3ydeHune CTpYKTYpbl 1 CBOWCTB YTIIEPOIUCTBIX CTAJICH.
KoHTpoJibHBIE BOIPOCHI

1. Kakue cruiaBel Ha3bIBalOTCS CTAIISIMU?

2. Kak xnmaccupumupyroTcs yriepoucThie CTajIH [0 CTPYKType?

3. Kakwue ¢a3pl v CTPYKTYPHBIE COCTABIIAIONINE UMEIOTCS B YTIEPOTUCTHIX CTAISIX?

4. Kak M3MEHSIOTCSI MEXaHMUYECKHE CBOWMCTBA YITIEPOAMCTBIX CTaJell MO Mepe YBEIMYEHHs COAEp’KaHUS
yraepona?

5. Kak onpenensiercs coneprkanue yriepoaa B CTaIX 10 MUKPOCTPYKType?

6. Kak xrmaccuumupyroTcs CTaiy o Ha3HAYeHUI0?

7. Kakue BpenHbIe IPUMECH BIUSIOT Ha KAYECTBO CTANIN?

8. Kak MapkupyroTcs ctand 0OBIKHOBEHHOT'O KauecTBa, X MpUMeHeHne?

9. Kak MapKkupyroTcs cTajau Ka4eCTBEHHbIE KOHCTPYKLIMOHHBIE, UX TPUMEHEHUE?

10. Kak MapKupyroTCsl yIriepoAUCTbIE MHCTPYMEHTANIbHBIE CTANIH, UX IPUMEHeHUE?

11. Kakue ctanu Ha3pIBalOTCAd aBTOMATHBIMH, UX MAPKUPOBKA U IPUMEHEHUE?

JlaGopaTtopHas pa6ora Ne 4. I3ydeHue CTPYKTYpbl I CBOWMCTB UyT'YHOB.
KoHTposabHbBIe BOPOCHI

1. Yro HazpIBaeTcs YyryHamu?
2. B 3aBUCHMOCTH OT COCTOSTHHSI YIJI€pOAa, KAKUMH ObIBAIOT YyTyHBI?
3. Uro HazweBaercs OenbiM uyryHom? Kakumu oHm ObiBaroT mo crpykrype? KakuMum MexaHHUECKHMHU

CBOWCTBaMH 00JIAJIAIOT, M B KAKUX O0JIACTSIX MpuMeHstoTcs bY?

4. Kakue wuyryssl HaspBatoTcsi cepbiMu? [lOSICHHTH Tpomecc CTPYKTypooOpa3oBaHHS M yKa3aTh
XHMUYCCKUH COCTaB.

5. IlpuBectu mapku CY, Ha3BaTh UX XUMHYECKHE CBOMCTBA U 00JIACTh TPUMEHEHHUS.

6. Kaxkue uyryHsl Ha3piBaroTcsi KOBKUMHU? OO0bACHUTH criocol nomyyenus KY.

7. Kakxumu OBIBAIOT 10 MUKPOCTPYKTYpPE KOBKHE UyryHbI? [IpuBecTr Mapku KOBKUX YyTYHOB, Ha3BaTh UX
MEXaHWYEeCKHE CBOMCTBA U 00JIaCTh TPUMEHEHUSI.

8. Kaxkue HemocTaTky HMEIOT KOBKUE YYTYHBI TIEpeN APYTUMU IyTyYHAMHU?

9. Kakue 4yryHbl Ha3bIBaIOTCS BHICOKOMPOYHEIMU? OOBSICHUTE CIIOCO0 MOTyYEHUSI.

10. Kakumu OBIBAIOT TIO MHUKPOCTPYKTYpPE BBICOKONPOYHBIE UyryHbI? Ha3BaTh Mapku BBICOKOIPOYHBIX
YYT'YHOB, UX CBOHCTBA, 001aCTh IPUMEHEHHSI M TPEUMYIIECTBA Iepe APYTUMHU IyTyHAMHU.



JlaGopaTopuasi padora Ne 5. TexHonorust TepMuUecKoil 00pabOTKU CTau.
KoHTpo/bHBIE BONIPOCHI
Kaxkue nmapamerpsl TepMooOpaboTku Bel 3Haete?
B 4em 3akmroyaercst mepauTHOE pEBpallcHUE CTaei?
[ToyemMy MapTEHCUT Ha3BIBAIOT MEPECHIIIEHHBIM TBEPABIM PacTBOPOM yriepoaa B Fe,?
Haznauenwue u yciaoBust poBeAeHUs: TUPPY3MOHHOTO OTHKUTA; PEKPUCTAILTH3ALMOHHOTO OTXKHUTA.
Haznauenne n YCI10BU: MPOBCACHHUS IMOJTHOI'O U HETIOJIHOI'O OTXKUTA.
Hopmanusanus cranei.
3akanka craiei.
OTtnyck cranei.
Kakoit nedexkt m mouemy mosiBisiercs y cranu Mapku 40 mpu 3akajke, €Cld €€ HEAOTpeTh 110
OIITUMAJIHHOMN TeMIepaTypsi?
10. Tlouemy mpwm 3axanke cranu 40 ¢ Temneparypst 1100°C nosiBnsiercst Opak

©ooNOA WD

JlaGopaTopHas pa6ora Ne 6. Pyunas 3jekTpoyroBasi cBapka
KonTpoabHbie BONpockI

Uto Ha3BIBaeTCS CBAPKOM?

B uem cymHOCTh CBapKu?

Uro mpeacraBisieT coboi dIIeKTpUIecKas JIyTa, U KaKk IPOUCXOAUT MPOIECC ee 3auraHue?

Kak onpenensiercst TerioBasi MOIHOCTb AYTH U KaK OHA PacXoayercs?

[alite onpeneneHue BOJIbTaAMIIEPHONW XapaKTEPUCTUKU CBAPOYHOU IyTH.

. Kakue ucTOYHMKY TOKA IPUMEHSIOTCS TIPU PYYHOM CBapKe?

. Uro Ha3pIBaeTCA BHENIHEW XapaKTEePHUCTUKON HCTOYHUKA TOKa?

. Kaxue npenmMytiecTBa 1 HEAOCTATKH UMEIOT UCTOYHHUKH TTEPEMEHHOTO U ITIOCTOSTHHOTO TOKa?

. Uto Takoe cBapka mpsaMon u 00paTHOH MOJSIPHOCTEIO?

0. 3a cyer 4ero B CBapOYHBIX TPaHCHOPMATOPAX JOCTUTAETCS KPYTOMOAAIONIAST BHEIIHSS XapaKTepHCTHKA
HCTOYHHKA TOKa?

11. Kakue npenMyInecTBa IMEET HCTOUYHHUK TOKA C MAA0IIeH BHENTHEH XapaKTepUCTHKOM ?

12. Kakoli HCTOYHHK TOKa MPUMEHSIETCS B JaHHOH padoTe?

13. B yeM npeuMyInecTBO M HEJIOCTATKH PYIHOH JJIEKTPOTYTOBOA CBAPKH?

14. Yro Takoe cBapuBaEMOCTh METAJIJIOB M OT Y€r0 OHA 3aBUCUT?

15. Ha kakwue rpymnisl oApasensieTcs CBapodHasi IpoBoJIoKa?

16. Kak knmaccupuuupyroTcs CBApOYHBIE DIIEKTPOJIBI?

17. Kakue KOMIIOHEHTHI BXOAAT B COCTaB IMMOKPBITHSI SJICKTPOIOB?

18. Kakoe o6opynoBaHue HEOOXOIUMO JUIsl PYYHOH JIyroBOM CBapKH?

19. Kak Bo30ykImaercs jJyra npu pyqHOH cBapKe?

20. KaxoBa TexHHKa CBApPKH OJHOMPOXOJHBIX CTHIKOBBIX IIIBOB?

BOONDUAWNE

5.4. Onucanue KpUTepHeB ONEHMBAHHUS KOMIETEHIUI U IIKAJIbI OIleHUBAHUSA
HpI/I HpOMC)KYTO‘IHOﬁ aTrrecralliu B Q)opMe 3a4cTa HCHOJ’ILSyeTCH C.]'ICI[YIOH_[aSI HIKajia
OLCHHBAHMA: 3a4TCHO, HC 3a4YTCHO.

Kpurepussmu oneHnBaHus JTOCTUKEHUN MOKA3aTENEH SIBISFOTCS:

HaumenoBanue Kputepuii ouenuBanus
MoKa3artes
OLICHUBAHUS

pe3ynbraTa o0ydeHus

10 TUCIUILINHE

3HaHus 3HaHue Hpe,[lMeTHOfI obnactu JUCHUITIMHBI, 06H_IerI/IH$ITBIC TEPMUHBI U OIIPCACICHUS,
KJ'IaCCI/I(bI/IKaLII/II/I MaTepUuaIoB; OCHOBHBIC CBOICTBa MaTCpruaJIoB,
COCTaB, CTPYKTYpPY U CBOIMCTBa METAJIOB U CIUIABOB HA UX OCHOBE U UX B3aHMOCBSI3b.

Vmenns Vmenue OopeaciIsiTb CBOICTBa METAJUIOB U CIIIaBOB, OLICHMBATh Ha OCHOBC KOMIIJICKCa
(I)I/I3I/IKO-MGX3,HI/ILI€CKI/IX CBOICTB MaTcpuajia €ro npuroAHOCTb NCI10JIb30BaAHNS B
3aJaHHBIX YCJIOBUAX SKCILTyaTalluu.

Hagpixu BiageHne KOMIUIEKCHO OLICHUBATH KAY€CTBEHHBIE XapaKTEPUCTUKH, IPOBOJUTH UX
CPaBHUTEIIBHBIN aHAIIN3 U JIeIaTh PAlJMOHABHBINA BEIOOP MaTepHana 1o rpynmne




3HAYMMBIX CBOWCTB; MPUMEHUTh COPMUPOBABILHECS B IIpoLiecce 00y4YeHNs 3HAHUS 1
YMEHUS! 1Sl IPUHATHSA PEIleH i 10 BEIOOpY MaTeprana, 00ecieunBarOIero
TEXHOJIOTHIO ¥ ONTHUMAJIBHYIO 3KCILUTYaTalMo0 TPAHCIIOPTHBIX CUCTEM

OueHka mpernojiaBaTesieM BbBICTABIACTCS HMHTETPAIbHO C Y4YETOM BCeX TMOKazarened u

KPUTEpPHUEB OLICHUBAHUS.

Onenka chopMHUPOBAHHOCTH KOMITETESHITUH 110 TIOKA3aTENI0 _ 3HAHUS

Kpurepuit

YpoBEHb OCBOCHUS U OLIEHKA

HC 3a4TCHO

3a4TCHO

3HaHHUE MPEIMETHON 00JIaCTH
JMCIUITIMHBI, OOLICTIPUHSTHIC
TEPMUHBI U OIIPCACICHUS,
KJIacCU(pHUKAIIH MaTepHAaIIOB;
OCHOBHBIE CBOIMCTBa MAaTEPHAJIOB;
COCTaB, CTPYKTYpy U CBOMCTBa
METAJIJIOB M CIUIAaBOB HAa MX OCHOBE
" X B3aUMOCBA3b

He 3naer npeamernyto obiactb
JUCHUTUTAHBL, OOIIETPUHSTHIC
TCPMUHBI U ONIPCACIICHUA,
KJIaCCU(HUKAIN MaTEPUAIIOB;
OCHOBHBIE CBOMCTBa MaTEPHAJIOB;
COCTaB, CTPYKTYpPY U CBOMCTBa
METAJIIOB M CIUIABOB HA UX OCHOBE
1 UX B3aNMOCBS3b.

3HaeT mpeAMETHYIO 001acTh
JUCHUIIINHBI, O6HIerI/IHHTBIe TCPMHHBI U
onpeJieNieH s, KiacCuprKaIiu
MaTepHUalioB; OCHOBHBIEC CBOMCTBA
MaTepHaos;

COCTaB, CTPYKTYPY U CBOWCTBA METAIIIOB
1 CIIaBOB Ha UX OCHOBE U UX
B3aMMOCBSI3b, MOXKET KOPPEKTHO
cOpMYIIMPOBATh UX CAMOCTOSTEIEHO

OreHka chOPMHUPOBAHHOCTH KOMIICTEHIIMH 110 TIOKA3aTeN0 _ Y MEHUS

Kpurepuit YpoBEHb OCBOEHUS U OLICHKA
HE 3a4TEHO 3a4TEHO
YmeHue onpenensats  cBoiictBa|He ymeer ompenensTe cBOicTBA | YMeET ONpenessiTh CBOMCTBA METALIOB U
METAJUIOB U CIUIABOB; OLIEHUBATh HA|METAIOB U CILIABOB; OLICHUBATh  |CILIABOB; OLIEHUBATH HA OCHOBE
OCHOBE  KOMIUIeKca  (DH3HKO-|Ha OCHOBE KOMIDIEKCa (PU3HKO- KOMILIEKCA (DU3MKO-MEXAHUYECKHX

MEXaHUYECKHX CBOMCTB marepuaia
€ro NpurogHOCTs MCIOJIb30BaHUA B
3a/ITaHHBIX YCIIOBUAX OKCILTyaTallkuK

MEXaHUYECKHX CBOMCTB Martepuaia
€ro NpurogHOoCThb UCIOJIb30BaHUA B
3aJaHHBIX YCIIOBUAX OKCILTyaTallkuK

CBOICTB MaTepHaa ero MpUroJHOCTh
UCIIONB30BaHNS B 33][AHHBIX YCIIOBUSX
IKCIUTYaTallUH, MOXET KOPPEKTHO

cOpMYIIMPOBATH X CAMOCTOSTEIEHO

Ornenka copMHUPOBAHHOCTH KOMITETCHIIUM 110 TIoKa3arento _ HaBbiku

Kputepuit

YpoBeHb OCBOCHUS U OlIEHKA

HC 3a4TCHO

3a4YTCHO

Brnanenne KOMIUIEKCHO OIEHHBATH
Ka4eCTBEHHBIE  XapaKTEPHUCTHKHY,
MPOBOANTh WX CpPaBHHUTEIHHBII

OLIEHKOI
HE MOXET
CpPaBHUTENBHBIN

He BJaJ€eeT
XapaKTEPUCTHK,
MPOBOIUTh  HUX

Brnageer orenkoit XapaKTEPUCTHK,
MOXET TIPOBOIUTH WX CpPAaBHHUTEIBHBIN
aHaNM3 W JIeNaTh PalyOHAIBHBIN BHIOOP

aHAIM3 W JeNaTh PAlOHAJBHBIN|aHATN3 W JeNaTh palfOHANbHBIM(MAaTepUasa IO  TIpyHIe  3HAYMMBIX
BBIOOp Marepuajla IO TPYNIE|BEIOOp Marepuaja [0 TPYIIE|CBOMCTB; MOXKET HMPABUIBHO NPUMEHUTH
3HAYMMBIX CBOWCTB; NPHMEHHTH|3HAUYMMBIX CBOICTB; HE MOXET|C(OPMUPOBABIINECT B nporiecce
chopMupoBaBIIECS B TPOLECCE|TPABHILHO NPUMEHHUTH|OOYYeHHsST 3HAaHMSA W YMEHHS UL
oOy4eHHsl 3HaHHMSA W yMEHHs JUIsi|c(OPMUpPOBABIIMECS B TPOLECCE|IPHHATHS  pEemIeHHH 1O  BBIOOpY
TIPUHATHSL peIIeHnH T0 BBIOOPY|OOY4EHHsI 3HAHUS M YMEHHWS IJIsi|MaTepHaia, o0ecTeunBaroIero
Marepuana, o0ecneynBalOIIero|IPUHATHSL  PEIICHUH 110 BBIOOPY|TEXHOJIOTHIO " ONTHMAJIGHYIO
TEXHOJIOTUIO M ONTHMAaJbHYIO|MaTepuaa, 00ecIeYnBaOIEro|KCIUTYaTAI[MI0  TPAHCIIOPTHBIX ~ CHUCTEM,
IKCILTYaTaIHIO TPAHCIIOPTHBIX|TEXHOJIOTHI0O W ONTHMAJbHYIO|MOXKET KOPPEKTHO COpPMYIHPOBATH HX
CHCTEM. IKCILTYaTaIHIo TPaHCIIOPTHBIX |CAMOCTOSITEIEHO
CHCTEM.
6. MATEPUAJIBHO-TEXHUYECKOE
1 YYEBHO-METOJIWYECKOE OBECIIEYEHHUE

6.1. MaTepuaJibHO-TEXHHYECKOE 00ecnieuyeHue

Ne HanmeHoBaHMe crelIMAIbHBIX TOMEICHUH 1 OCHaIIIEHHOCTH CIEUAIbHbIX TOMEICHUH 1

HOMCH.ICHHIZ JJIsL CaMOCTOSITCIILHOM pa6OTI>I

HOMCH_IGHI/Iﬁ JJIA CaMOCTOSTEILHON pa6OTBI

CHCLII/IaJ'H/IBI/IpOBaHHLIe

CCMHHAPCKOIro THIIA,

MOpOBCACHUA 3aHATUI JICKIMOHHOI'O THIIA, 3aHITUN

ayJUTOPUH ULt

cpencraa

TPYIIIOBBIX U

CHCI_II/IaJ'II/BI/IpOB aHHast MeO €JIb, TCXHUYCCKHEC

00y4eHus: KOMIIBIOTEp, IPOEKTOP,

HpOCKHHOHHBIﬁ OKpaH.




UHAWBUOYAJIbHBIX KOHCYHLT&HHﬁ, TCKYLICTO
KOHTPOJIA U HpOMe)KyTO'—IHOﬁ aTTeCTallun

Criennanu3upoBaHHAS ayJIUTOPHS s | Cnennanu3upoBaHHas MeOenb. , BIIEKTPOI YU
MPOBEACHUS MPAKTHUECKUX 3aHITHIMA kamepasie  CHOJI-1,6.2,5.1/11-U1M; SNOL
8,2/1100; CHOJI-1,6.2,5.1/11-M1, npubops! s
WU3MEpPEHHs TBEPAOCTH METAUIOB [0 METOIY
bpunenns tun Thb (TLI-2M) u no werony
Poxemna tunm TP (TK-2M), Mukpockomsl —
MMY-3, METAM-PI, EC METAM PB,
MUKPOME/ MET, umudoBanshbie cranku 3E
881M; KomIeKuus MHUKPOLUTU(OB, CTEHIBI,
TUTAKATHIL.

UuranpHbBIN 3an OubnMoTeKu st | Cnenmanu3upoBaHHas MeOenb, KOMIIbIOTEpHAs
CaMOCTOSITEIbHOH PabOoThI TEXHHUKa, TMOJAKIIOYCHHAas K cetu «HTepHET» U
UMEIOIIast JIOCTYII B AJIEKTPOHHYIO
WH(POPMAITMOHHO-00pa30BaTENBHYIO CPENY.

. JIulleH3HOHHOE ¥ CBOGOIHO PACTIPOCTPAHsSIEMOE MPOrPaMMHOe oDecrieueHue

[lepeveHb TUIIEH3UOHHOTO MTPOrPAMMHOIO PexkBU3UTHI OATBEPKJAOLIETO TOKYMEHTA
oOecrieueHus.

Microsoft 10 Pro Cornamenne Microsoft Open Value Subscription
V9221014 or 2020-11-01 mo 2023-10-31

Microsoft Windows Professional 8.1 Cornamenne Microsoft Open Value Subscription
V9221014 or 2020-11-01 mo 2023-10-31

Kaspersky Endpoint Security 10 ams Windows Ne13C8-210811-083720-440-2957

6.3. [lepeyenb YyueOHBIX H3IAHUI U YUeOHO-METOAUYECKUX MaTEePHAJIOB

1. Connnes HO.I1. MarepuanoBenenue [DaeKTpOHHBIA pecype]: yueOuuk st By3oB/ Conniues FO.I1.,
Mpsxun E.M.— Onekrpon. TekcroBeie maHHble.— CI10.: XUMU3JAT, 2014.— 784 c.— Pexum
nocryma: http://www.iprbookshop.ru/22533.

2. Comnnnes [0.11. TexHomoruss KOHCTPYKITMOHHBIX MaTePHAIOB [DIEKTPOHHBIN pecypc]: yIeOHUK s
By30B/ Conuues [O.I1., Epmako b.C., ITupaiinen B.KO.— DnekrpoH. texkcroBbie maHHbie.— CII0.:
XUMU3JIAT, 2014.— 504 ¢.— Pexxum pocryma: http://www.iprbookshop.ru/22545.

3. E. B. lllonnna, A. A. CtatuBko, [IpakTukyM 1o MaTepHajoBeleHHIO | yaeOHoe mocodue, 13a-Bo:
BI'TY um. B. T'. IllyxoBa, 2011.- 122c.
https://elib.bstu.ru/Reader/Book/2014040920285243821200008134

4. Janbckuii A.M. TexHomorusi KOHCTPYKIIMOHHBIX MaTepuaioB. —M.: MammHocTtpoenue, 2005. 511
C.

5. A.M. IleificaxoB, A.M. Kyuep. MatepuanoBeneHue U TEXHOIOTHsSI KOHCTPYKLHMOHHBIX MaTEpUaJIOB:
VYuebnuk. 3-e uzna. — CII0.: U3n-Bo Muxaiinosa B.A., 2005r.-410 c.

6. boronyxos C.U., I'pebentok B.®., Cuntoxua A.B. Kypc MaTepuanoBeneHuss B BOIIPOCax M OTBETAX:
YyebHO0e mocobue.-u3a-2-¢, uctp. u gom. — M.: U3n-Bo Manmuoctpoenue, 2005. — 288 c.

7. Mapounuk ctaneid u cruaBoB[DnekTpoHHBINH pecypc Ne600]/Ilon pen. A.C. 3yOdenko. — 2-e u3m.
riepepad. u gon. — M: MammrOocTpoenue, 2003. — 782c.

8. XynmokopmoBa, P.H. Matepuanosenenwne. [IpakTuxym [DnekTpoHHBINH pecypc] : yaedHOoe mocobue /
P.H. Xynokopmosa, @.1. TTanTeneenko, .A. XynokopMoB. — D1eKTpoH. faH. — MuHck : HoBoe
snanue, 2014. — 311 ¢. — Pexxum noctyna: http://e.lanbook.com/books/element.php?pll_id=64756

9. AumekceeB, ['.B. BupryanpHplii na0OpaTOpHBI TPAKTUKYM II0 Kypcy «MarepuaioBeneHue
[OnexkrpoHHbI pecypc] : yuebHoe nocodue / I'.B. Anekcees, .M. bpuaenko, C.A. Bonorxanuna. —
Onektpon. gman. — CII6. : Jams, 2013. — 208 <c¢. — Pexum jgocryna:
http://e.lanbook.com/books/element.php?pll_id=47615

6.4. IlepeyeHb HHTEPHET PecypPcoOB, MPO(hecCHOHATBHBIX 023 JaHHBIX,

I/IH(l)OpMaHI/IOHHO-CIIpaBO‘IHbIX CHCTEM
1. Xumuko-tepmuueckas oopadorka (XTO) meramios
https://www.youtube.com/watch?v=bnkTUowNHkM
2. MapreHcUTHBIE TPEBPALICHUS
https://www.youtube.com/watch?v=5hS4ldbbrEo



http://soft.bstu.ru/data/265.pdf
http://soft.bstu.ru/data/265.pdf
http://soft.bstu.ru/data/265.pdf
http://soft.bstu.ru/data/265.pdf
http://soft.bstu.ru/data/250.pdf
http://www.iprbookshop.ru/22533
http://www.iprbookshop.ru/22545
https://elib.bstu.ru/?BasicSearchString=%D0%A1%D1%82%D0%B0%D1%82%D0%B8%D0%B2%D0%BA%D0%BE%20%D0%90.%D0%90.&page=6
https://elib.bstu.ru/Reader/Book/2014040920285243821200008134
http://e.lanbook.com/books/element.php?pl1_id=64756
http://e.lanbook.com/books/element.php?pl1_id=47615
https://www.youtube.com/watch?v=bnkTUowNHkM
https://www.youtube.com/watch?v=5hS4ldbbrEo

3. [Inactuueckas aedopMaius METaJIOB
https://www.youtube.com/watch?v=MHtJLSJ8 30
4, Tak nenaroT CTallb.
https://www.youtube.com/watch?v=XP6FS8yrolA
5. http://www.ostmetal.ru/



https://www.youtube.com/watch?v=MHtJLSJ8_30
https://www.youtube.com/watch?v=XP6FS8yro1A
http://www.ostmetal.ru/

7. YTBEP)KJIEHUE PABOYEM ITPOI'PAMMBbI

Pabouas  mporpamma

yTBEpPKIEHA

Ha  2022/2023  yueOHBIH  rOA

0e3 U3MEHEHUH / ¢ I3BMEHEHUSIMH, JONOIHECHUSIMHU

6.2. JInueH3noHHoe U CBOOOHO PACIPOCTPAHsIEMOe POrpaMMHOe obecrievyeHne

Ne [epeyeHb MUIEH3UOHHOTO MPOrPAMMHOTO
o0OecIieueHus.

PexBu3uThI TMOATBCPIKAAOIIECTO JOKYMEHTA

1 Microsoft 10 Pro

Cornamenue Microsoft Open Value Subscription
V9221014 ot 2020-11-01 gm0 2023-10-31

2 Microsoft Windows Professional 8.1

Cornamenue Microsoft Open Value Subscription
V9221014 ot 2020-11-01 no 2023-10-31

3 Kaspersky Endpoint Security 10 qms Windows

Nel13C8-210811-083720-440-2957

[TpoTtokon Ne 10 3acenmanus kadeapst oT «13» mast 2022 r.

3aBeytonuii kadeapoit

T. A. lyron

JIMpeKTop MHCTUTYTA

noanucek, PO

C. C. JlaTplies

noanuck, PO
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