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1. INIAHUPYEMBIE PE3YJIBTATBI OBYUYEHMUA 110 JTUCHHUIIVIMHE

Koo n HauMmeHnoBaHue nokazareis
Kon u HaMCHOBaHHE OIICHUBAHMSI pe3yJIbTaTa
Kareropus (rpynma)
KOMITETEHH HanMEHOBAaHHUE WHJIUKATOpa 0Oy4eHHS IO TUCIIUILINHE
KOMITCTCHITUHT JIOCTHOKCHHS
KOMIIETCHITNH
[Mpodeccuonansurie | [1K-2 Crnocoben | [1K-2.2. 3HaTh: HOpMaTUBHbIE
KOMIICTCHITUHT OpraHW30BBIBATh W | AHAIM3UPYET CHIPhE, | TOKYMEHTHI C YKa3aHUEeM
MIPOBONTH MaTepuaisl Ha pexumoB TO,
TexHomornueckuii | 1a60paTOpHO- COOTBETCTBHE MUKPOCTPYKTYPHI U
BH/JT IEATEILHOCTH aHAJTMTHYECKOE CTaHJapTaMm U MEXaHUYECKHUX CBOMCTB.
COTIPOBOXKICHUE TEXHHYECCKUM YMeTb: poBOAUTH 00PabOTKY
pa3paboTku YCIIOBUSIM, IKCMIEPUMEHTAIBHBIX TaHHBIX.
KOMITO3UITMOHHBIX | MCTIOJB3YEMbIM B Baanern: HaBEIKaMU
MaTepUaIoB, B TOM | TIPOU3BOJICTBE, MIPOBEJICHUS aHATN3a CHIPhS U
qHUCIIe c | oOpabaThIBaeT MaTepHaIOB Ha COOTBETCTBHE
HCIT0JIb30BAaHHEM OKCIIEPUMEHTAIbHBIC | CTAaHAAPTAM U TEXHHYECKUM
COBPEMEHHOTO pe3yabTaThl, B TOM YCJIOBHSIM C CIIOJIb30BAaHUEM
MIPOrPaMMHOTO YUCIIe ¢ HOBEHIITUX METOJUK H
obecrieueHus HCITOJIh30BaHUEM COBPEMEHHOTO 000PYOBAHUS.
COBPEMEHHOTO
MIPOTrPaMMHOTO
obecrieueHus
[1K-2.3. [Ton6upaer | 3HaTh: TEXHOJIOTHYECCKUE
TEXHOJIOTHYECKHUE napaMeTpsl porecca Jiis
napameTpbl MIPOM3BOJICTBA
mporecca Jiis KOMITO3HIIMOHHBIX
MIPOM3BOJICTBA MaTepHayioB, B TOM YHCIIE C
KOMITO3HIIMOHHBIX HCITOJIb30BaHUEM
MaTepHayoB C COBPEMEHHOTO TPOTrPAaMMHOTO
3aJJaHHBIMH obecneucHus.
CBOMCTBaMH, B TOM YMeTh: UCIOIB30BaTh
YUCIIe ¢ COBPEMEHHOE MTPOTPAMMHOE
HCII0JIb30BAHUEM obecrieueHue s moadopa
COBPEMEHHOTO TEXHOJOTUYECKHUX apaMeTPOB
MIPOTrPaMMHOTO mporiecca Jijist IpOu3BOACTBA
obecrieueHus KOMIIO3UIIMOHHBIX MaTepUaIOB

C 3aJJaHHLIMU CBOVCTBaMU.
Baaners: HaBbIKamu moabdopa
TEXHOJIOTHYECKUX MapaMeTpPOB
npoiiecca Jijisi IpOU3BOACTBA
MaTepHaJIOB C 3aIaHHBIMH
TEXHOJIOTHYESCKUMH U
MeXaHUYECKMMH CBOMCTBAMU.

[IK-2.4. U3mepsieT
XapaKTEePUCTUKU
AKCIEPUMEHTAIbHBIX
KOMITO3UIIMOHHBIX
MaTepUajoB

3HaTh: XapaKTEPUCTUKU
9KCHEPUMEHTAIbHBIX
KOMITO3UIIMOHHBIX MaTE€pUaIOB
Ymetb: paboTtath C
UCTIBITATEIbHBIM
obopymoBaHUEM TSI
U3MEPEHUS] MUKPOCTPYKTYPBI
U MEXaHMUYECKUX
XapaKTEPUCTHUK CTaJICH.




Baanern: HaBbIKaMU
U3MEPEHUS XapaKTEPUCTUK
AKCTICPUMEHTATBHBIX
KOMITO3UIIMOHHBIX MaTepI/Ia.HOB

[1K-2.5. Onpenenser
COOTBETCTBHE
KOMITO3UIIMOHHBIX
MaTepHaoB C
HOBBIMH CBOMCTBaMH

3HaTh: MPUOOPHI U METOTBI
JUISL ONIPENENIEHUS CBOMCTB
KOMIIO3HUIIMOHHEIX
MaTepHUaoB.

YMeTh: COCTaBIATh

TEXHHUYECKOMY TEXHHYECKOE 3aJaHHe Ha
3aJJaHUIO0 pa3paboTKy crajeil ¢
3a/laHHBIMH
TE€XHOJOTHYECKUMHU U
OKCIUTyaTaI[MOHHBIMU
CBOMCTBAMH.
Baaners: HaBBEIKAMU
oTpesieNieHUs] COOTBETCTBUS
KOMIIO3UIIMOHHBIX MaTepUaIOB
C HOBBIMM CBOMCTBaMU
TEXHHUYECKOMY 33JJAHUIO0
[1K-2.6. 3HATh: TPUYHUHBI
AHanu3upyer HECOOTBETCTBUS
MPUYMHBI KOMIIO3UIIMOHHBIX MaTepUaioB
HECOOTBETCTBUS YCTaHOBJICHHBIM
KOMITO3UIIMOHHBIX TpeOOBaHUSIM.
MaTepuasoB YMeTh: aHATU3UPOBATH
TpeOOoBaHUSM HECOOTBETCTBUS, MOTy4aeMble
notpeduTerns, npu pa3paboTKe TEXHOJIOTUU
pa3pabaThIBacT 00paboTKu cTanei ¢

IPEIOKEHUS 110 UX
IpeyNpexICHUIO U
YCTPaHEHUIO

TpeOyeMbIMU CBOMCTBAMH.
Biaanerns: HaBLIKAMU
pa3paboTKU MPEII0KEHHH 110
MpeyNpexICHUIO U
YCTPAaHEHUIO TPUYNH
HECOOTBETCTBUS
KOMIIO3UIIMOHHBIX MaTepUaIoB
TpeOOBAHUSIM TTOTPEOUTEIIS.

2. MECTO JMCIIMIIVIMHBI B CTPYKTYPE
OBPA30BATEJIbHOM ITPOI'PAMMBI

1. Komnerenmua IIK-2 CriocoOGeH OpraHu3oBBIBATE W OPOBOAWUTH JIA00OPATOPHO-
AHAJIMTUYECKOE COIPOBOXKJIEHHE Pa3paOOTKU KOMIIO3UIIMOHHBIX MAaTEPHUATIOB, B TOM
YHCJIE C UCIOJIH30BAHUEM COBPEMEHHOI'O IPOrpaMMHOro o0eceyeHusl.

JlanHast komrieTeHus GopMupyeTcst CISAYIONMMEI UCITUTUIMHAMH.
Cranus HauMeHoBaHNSA TUCIIUILINHEI
1. TexHonorust KOHCTPYKIIMOHHBIX MaTepualoB
TepMoauHaMuKa B MaTepUAIOBEICHUU
TexHonornueckoe 060pyI0BaHue JIsl MOTYYEHHs] COBPEMEHHBIX MaTepHalIOB
CoBpeMeHHbIE TEXHOJIOTHH KOMIO3UIIMOHHBIX MaTepUaioB
MonudukaTopsl 11 KOMIIO3UTOB PA3TUYHOTO HA3HAYCHHUS
Teopust ¥ TEXHOJOTHH 3aIMUTHBIX TOKPHITUN

oA WIN




7. OcHOBBI (U3UKO-XUMHUECKOU MEXaHUKHU

8. AKTHBaIIMOHHBIE ITPOLIECCH] B MATEPUATIOBEICHNN

9. CTpyKTypHas TOIOJIOTHS JAUCIIEPCHBIX CHCTEM U KOMIIO3UTOB

10. MogenupoBaHue MaTepUaIOB U IPOLECCOB UX MOITYYEHUs

11. DKOHOMHYECKOE 00OCHOBAHHE MPOEKTOB U UCCIIEOBAaHUIN

12. YueOHasi 03HAKOMUTEIIbHAS MMPAKTHKA

13. [TpousBoICTBEHHAS] TEXHOJIOTUYECKAs (MPOCKTHO-TEXHOIOTHUECKas) TPAKTHKA
14, [Tpon3BoACTBEHHAS MPEAUIUIOMHAS PAKTHKA

3. OBBEM JUCHHUILIJIMHbI
OO6111as TpyA0€MKOCTh JUCIMILIMHBI COCTABIIACT S 3a4. eauHull, 180 yacos.

JlucuurmHa peamm3yercs B paMKax MPaKTUYECKOW MTOATOTOBKHU: S 3a4. €IUHHUIL.

CDopMa HpOMC)KYTO‘IHOﬁ aTTecTaluu 9K3aMCEH
Bun yueGHOM paboThI Bceero Cemectp
4acoB No 7
OO01mast TpPyA0€MKOCTh JUCIUTIINHBI, 4ac 180 180
KonTakTHasi pa6ora (ayAuTOpPHBbIE 3aHATHSA), B T.U.: 73 73
JCKITUU 34 34
nabopaTopHbIC 34 34
NPaKTUICCKHE
CamocrosiTesibHasi paboTa CTYAEHTOB, B TOM YHCJIe: 107 107
KypcoBoii npoekt
Kypcosas pabota
PacueTHo-rpaduueckoe 3a1anue 18 18
WuauBryaibHOE JOMAITHEE 3a/1aHue
CamocrosiTenpHast paboTa Ha TOATOTOBKY K ayIUTOPHBIM 89 89
3aHATHUSIM (JICKIUH, TPAKTUYECKHE 3aHITHSI, 1a00paTOpHbIE
3aHSTHUS)
DK3aMeH 36 36

4. COJEPKAHUE JJUCHUATLITAHBI

4.1 HamMeHOBaHuUeE TeM, UX COIepP:KaHue U 00beM

Kypc 4 Cemectp 7

OO0beM Ha TEeMAaTUUYECKUH pa3aen
10 BHJIaM y4eOHOW Harpy3KH, Jac

Ne §
o HanmenoBanue paszaena o 2 2
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1. Kpucrammmyeckoe u pealbHOE CTPOSHHUE METAJIIOB
[Ipeamer metammoBenenus. Kiaccudukamms MmeTaos. 4 10
[ToHsiTHE O KPUCTAIUTMYECKOM CTPOCHUH METAJIJIOB.

2. lnarpaMMbl COCTOSTHUS




Huarpammsl coctosinus JKEJIE3O-UIEMEHTUT. ®a3er u
CTPYKTYPBHL.

6 6

10

3. O0mre 3aKkOHOMEPHOCTH (ha30BBIX MPEBPANIECHUN B METaJIJIaxX

B TBEPAOM COCTOSITHUH

Hudbdy3nonnsie n 6e311ubPy3nOHHBIC TPOIIECCHI
IIPEBPALICHMS IPU HArpeBe cTaiau. MexaHu3M U KHHETHKA
00pa30BaHMs ayCTEHUTA B PABHOBECHBIX YCIOBUSAX.
BirsiHue JIErupyromux 31EMEHTOB Ha YCTOMYUBOCTD
aycTeHuTa. MI3MeHeHue pa3mepa 3epHa ayCTeHUTa IpH
TEeMIIEpaTypax BhIlIE KpUTHUECKUX. [IpeBpalenus
ayCTEHUTA MPHU OXJIAXKJICHUU CTaIu. MexaHu3m

1 Py3MOHHOTO MEPIUTHOTO MpeBparieHus. Kunernka
HEPIUTHOTO MPEBPAILEHUS B JIETUPOBAHHOM CTaIH.
MexaHHu3M U CKOPOCTh MapTEHCUTHOTO
0e31uhPpy3nOHHOTO MPEeBpaIIeHUS U TPOMEKYTOUHOTO
OeHUTHOTO MpeBpanieHus. TepMOKHHETHYECKUE U
U30TEPMHUECKUE TUarpaMMbl IIpeBpalleHui
MIEPEOXJIAXKAECHHOTO ayCTEHUTA YIIIEPOAUCTBIX U
JICTUPOBAHHBIX CTAJICH

6 4

24

4. OCHOBBI BUJIbI TEPMHUECKON 00pabOTKH.

| OTXUT, HOpMAJIM3AIIKs, 3aKaJIKa, OTITYCK.

8 |

5. Tepmudeckas 00pab0TKa OCHOBHBIX BHJIOB METAJUIONPOTYKIIUH

Tepmuueckas 06paboTKa METAIIONPOAYKIIUHU: CITUTKOB,
MIOKOBOK, JINCTOBOM CTaix, TpPyO COPTOBOTO MPOKATA,
CBAPHBIX COEAUHEHHIA.

4

10

6. XuMuxkorepMuueckas o0paboTKa CTabHBIX 3aTOTOBOK.

Buner XT 00paboTku: 1ieMeHTalusl, a30THPOBAHUE,
HUTPOIEMCHTAIIHS.

15

| BCEI'O

34 34

89

4.2. Conep:xaHne NPAKTHYECKUX (CEMUHAPCKUX) 3aHATHIA

VY4eOHBIM IJIAHOM HE MPEIYyCMOTPEHHBI.

4.3. Conep:xaHue J1a00pPaTOPHBIX 3aHATHIA

Haumenosanue

m/m | pasjaena IUCHUTUTHHBI

Tema mabopaTopHOTO 3aHATHUS

cemectp Ne/

1 JlnarpaMMbl COCTOSHUS

OEMCHTUT»

ﬂI/IanaMMa COCTOSIHHSA <OKEJIE30-

JnarpaMmMbl COCTOSAHUSA

Jlnarpamma H30TepMHUYECKOTO paciajia
MEPEOXJIAXKICHHOTO ayCTCHUTA

OCHOBBI BUJIBI
TEePMHUYECKOU
00paboTKu.
HasznaueHue u pexxnumbl

Tepmuueckas 06paboTKa cranen

18

18

OCHOBBI BUJIBI
TEPMUYECKOU

Br16op marepuania u Ha3HAYCHHUE PEKUMA
TepMUYECKON 00pabOTKH
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00paboTKH.
Hasnayenue u pexxuMsbl

UTOTO: 34 34
BCEIO: 34

4.4. Conep:kaHue KypcoBOro npoexkra/padornl
He mpenycMoTpeHO y4eOHBIM TUTAHOM.

4.5. Conep:xxanue pacuyeTHO-rpa¢gpuuecKoro 3ajanms,
HHIMBHUAYAJIbHBIX JOMALIHUX 3aJaHUM

B mporecce BBIONHEHUST pacdeTHO-TPAPUUECKOTO 3alaHus OCYIIECTBISICTCA
KOHTaKTHas pabora oOyuarorierocs ¢ mpernogaBaTeneM. KoHCyIbTamuu MPOBOATCS B
ayIUTOPHSAX W/WIM TIOCPEICTBAM DJJICKTPOHHOW WH(OPMAIIMOHHO-00pa30BaTeIbHOMN
Cpellbl YHUBEPCHUTETA.

PacuetHo-rpaduyeckoe 3aaHre COCTOUT U3 33/1a4 U TCOPETUICCKUX BOIIPOCOB TIO
0000611eHHOM TeMe « TepMuueckast 00padoTKa».

Ilenms pacdeTHO-TpaUUECKOTO 3aJaHWS — 3aKpPEIUICHWE 3HAHUH TEOpHUH
TEPMHUYECKON 00pabOTKM METAJIOB W IMOJy4YeHHE MPAKTUUYECKUX HABBIKOB pacueTa
PEKHUMOB TEPMHYECKOH 00paOOTKH.

5. OHEHOYHBIE MATEPUAJIbI VIS ITPOBEAEHUA TEKYHIEI'O
KOHTPOJIA, TPOMEXYTOYHOU ATTECTAIIUN

5.1. Peaju3anua KoMneTeHI i

1 Komnerenuus IIK-2 Cnoco6en oprann3oBbIBaTh M IpPOBOAUTH J1a00PATOPHO-aHATUTHYECKOE
CONPOBOXACHUE DPa3pabOTKU KOMIO3MIIMOHHBIX MAaTepHalioB, B TOM YHCJIE C HWCHOJb30BaHUEM
COBPEMEHHOT0 MPOTPAMMHOT0 00ecreYeHHUSI
HanmeHnoBanue nHaukaTropa JOCTHXKEHUS
KOMIETECHIIUU
[IK-2.2. Ananusupyer colpb€, MaTepuasbl Ha
COOTBETCTBUE CTaHAApPTaM M TEXHUYECKUM
YCJIOBHUSIM, HUCIIOJb3YEMBIM B IIPOM3BOJICTBE,
oOpabaTsiBaeT SKCTICPUMEHTAIbHBIC
pe3yJIbTaThl, B TOM YHUCJIE C HUCIOJb30BAHUEM
COBPEMEHHOT0 MPOTrPaMMHOI0 00eCTIeYeHHUSI
I1K-2.3. [Tonbupaer  TEXHOJOTHYECKHE
IapaMeTpsl mpolecca il I[IPOU3BOJCTBA
KOMITO3UIIMOHHBIX MAaTEPUAIOB C 3aJaHHBIMU 3ammTa JabopaTopHO paboThl, 3ammTa PI'3, 3auet
CBOMCTBAaMH, B TOM YHUCJE C UCIOIb30BAHUEM
COBPEMEHHOTO MPOTPAMMHOT0 00eCTICUCHHUSI
[1K-2.4. N3mepsier XapaKTEPUCTUKHU
OKCIIEPUMEHTATIbHBIX KOMITO3UIIMOHHBIX 3amuTa JabopaTopHO paboThl, 3ammTa PI'3, 3auet
MaTepUAJIOB
I1K-2.5 Omnpenensier COOTBETCTBHUE
KOMITO3UIIMOHHBIX MAaTEpUajioB ¢ HOBBIMU 3amuTa n1abopaTropHoi paboTsl, 3ammra PI'3, 3ager
CBOWCTBAMH TEXHUYECKOMY 3aIAHUIO
[IK-2.6. AHanuzupyer MPUYHHBI
HECOOTBETCTBHUSA KOMITO3ULIMOHHBIX 3amuTa JabopaTopHO paboThl, 3ammTa P13, 3auet
MaTepuajioB  TpeOOBaHUSIM  TOTpeOUTENS,

Hcnonb3yembie cpeacTBa OIICHUBAHMS

3ammuTa JaboparopHoi paboTsl, 3amuTa PI'3, 3aueT




pa3zpabaTbiBaeT  MPEIJIOKEHUS IO
IIPEYNPEXKACHNUIO U YCTPAHEHUIO

ux

5.2. TunoBble KOHTPOJIbHBIE 3aJAHUSA VISl IPOMEKYTOYHON ATTECTALMH

5.2.1. IlepeyeHb KOHTPOJbLHBIX BONIPOCOB (THIOBBIX 32/1aHMH)
JJIS1 IK3aMeHa

Ne HanmenoBanue ConepxaHue BOIIPOCOB (TUIIOBBIX 3aJaHHI)
n/n pazzena JUCHUILIUHBI
1 THIbI 371eMEHTapHBIX KPUCTAJUIMYECKHX STUYEEK
2 [Tormmmophuszm
Kpucrannmyeckoe u peanbHoOe
3 [Tomumopdusm xenes3a
CTPOEHHE METANIOB
4 JleeKThl KpUCTAUTMYECKOTO CTPOCHUS
5 VYnpyras u miuactudeckas nedopmarus
6 CrnaBbl Jxenesa ¢ yriepoaoM - GeppuT, ayCTeHHUT,
NEPIUT, COPOUT, TPOOCTHUT, IEMEHTHUT
7 JlnarpaMMBbl COCTOSIHUS IlepBruHas KpucCTAIIU3aLMS CTAICH
8 BropuuHas kpuctainmsanus craiei
9 Kpucrammm3zanus 4yryHoB
10 MexaHu3M 1 KMHETHKA 00pa30BaHUs ayCTCHUTA B
PaBHOBECHBIX YCIOBUSX
11 BiistHue sierupyrommx 3J1€MeHTOB Ha YCTOMYMBOCTh
ayCTEeHUTa
12 W3menenue pazmepa 3epHa ayCTEHUTA IPU
TEMIEPaTypax BbIIIE KPUTUYECKUX
13 [IpeBparieHus ayCTeHUTa PU OXJIAXKICHUH CTAIN
OOmu1re 3aKOHOMEPHOCTH (ha30BBIX
14 . Mexanusm n1uddy3noHHOTO TEPIUTHOTO TPEBPAIICHHS
MpeBpalieHl B MeTa1ax B =
15 TBODIOM COCTOHHH KuHeTnka nepimTHOTO NpeBpaIieHus B JISTHPOBAHHOM
cTalu
MexaHu3M U CKOPOCTh MAapTEHCUTHOTO
16 6e311¢Hy3nOHHOTO IPEBPALLICHHS U TIPOMEKYTOUYHOTO
OCHHUTHOTO NTPEBPAIICHHS
TepMOKMHETHYECKUE U N30TEPMHUECKUE TUArpaMMBI
17 MPEBPAIICHUH MEPEOXIAKICHHOTO ayCTCHUTA
YIJIEPOJUCTBIX U JISTHPOBAHHBIX CTaJICH
18 BosBpart, romorenusanus, nepBudYHasi 1 BTOpUYHas
PEKPUKCTATH3AINN
19 Bnusinue otkura 2ro poaa Ha KpHCTaJLIHECKOe
CTPOEHHE, CTPYKTYPY M CBOWCTBA METAJLJIA.
20 OTXHUT cTalield, YyTYHOB, CIUIAaBOB Ha OCHOBE IIBETHBIX
METaJIOB
21 3akajka CIjiaBoB 0e3 MoaIuMop(HOTo MpeBpaIeHus U ¢
OCHOBBI BUJIbI TEPMHUUECKOM OJMMOP(HBIM NPEeBpaIIeHUEM
29 00pabotku. Haznauenue u Harpes, oxnaxaeHue, U3MEHEHUE CBOMCTB P 3aKaJIKe
PEXUMBI 6e3 moJIMMop(HOTr0 NPEeBpaLICHUS
23 3akanKa Ha MapTEHCHUT B CTAJSIX C MOJIUMOP(HHBIM
peBpalieHeM
24 TepMOKMHETHKA 1 MEXaHU3M MapTEeHCUTHOTO
pEeBpaIICHUS
o5 V3MeHeHne CBOWMCTB CIIaBOB MPH 3aKaJIKe Ha

26

MapTEHCUT

Cnooco0bl 3aKaIKu
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27

3aKaJIMBa€MOCTh M TPOKAJIMBAEMOCTh CTaJlel

28 OObeMHas 1 TOBEPXHOCTHAS 3aKaJlka

29 OTiyck cranu

30 CTpyKTypHBIE IPEBpAICHUS U U3MEHEHUS
MEXaHUYECKHUX CBOMCTB MPHU OTITYCKE CTaJICH

31 Br160op pexuma oTirycka

30 Kap61/£z[006pa303aHHe IIPY OTITYCKE JISTHPOBAHHBIX
cTajen

33 OTmycKHasi XpyKOCTh

34 CrapeHue

35 O0111e 3aKOHOMEPHOCTH Ipoliecca pacmaaa
TIEPECHIIICHHBIX TBEPABIX PACTBOPOB

36 TepmoauHaMuKka nmporiecca BbIACICHHS U3 TBEPIOTO
pacTBopa

37 M3MeHeHne CTPYKTYphl U CBOWCTB IIPU CTAPEHUHU

38 Br160op pexxrima cTapeHust

39 Tepmomexanuueckas o0paboTka

40 CrpyKTypHBIEC U3MEHEHUS MPH ropsiueit 00padboTke
JIaBJICHUEM
TepmomMexanndeckas 00paboTKa CTapEIOIMUX CIIJIABOB:

41 uuskoremmeparypras (HTMO) u
BbIcOKOTeMNeparypHasi (BTMO)

42 XUMHUKO-TepMHYECcKasi 00paboTKa

43 Du3nUecKrue OCHOBBI XMMUKO-TEPMHUYECKONH 00pabOTKU

44 Huddysus, mexanusm odpazoanus AuhE HY3MOHHOTO
IO
[ToBepXHOCTHOE HACHIIIEHUE METAJIIIOB U CIIJIABOB

45 HeMeTaiaMH (IIeMEHTAIHsl, a30TUPOBAHUE,
HUTpoOIIeMeHTaIus) U Tudy3noHHAsS METaUTH3aIUS
(anuTHpOBaHUE, XPOMUPOBaHHE, OOPUPOBAHUE)

46 O6pasoBanue 1eeKTOB MPU TEPMUIECKO 00pabOTKH

47 TpemuHsl, BO3HMKHOBCHHC B MPOLIECCE PENaKCallny
HanpsHKEHUH

48 I[e(belfTLI MIPU TEPMHUUECKOM 00pabOTKEe JIETMPOBaHHBIX
cTajei

49 [IpenBapuTenbHas 1 OCHOBHAS TepMUYECKast 00paboTka
ObocHoBaHNE HEOOXOAUMOCTH TIPUMEHEHUS

50 TePMUYECKON 00pabOTKH, OCHOBAHHOW Ha MOJIHON
dha30BOIl MepeKPUCTATUTH3AINH

51 Tepmuueckast 00paboTKa ¢ HarpeBOM B
MEKKPHUTHUECKOM HHTepBasie Temnepatyp (Aci — Acs)

52 Crpoenue, CBOWCTBa U TepMUYECKasi 00pabOTKa JIUTOM

Tepmudeckast 06paboTka CTaIn
53 OCHOBHBIX BHJIOB dusnyueckas 1 XUMUYecKast HEOJTHOPOTHOCTh JIUTOTO
METaJUTOTPOTYKITHH Metayia (JIMKBaIKsl) B JISTHPOBAHHOM CTAIH

54 Tepmuueckas 00paboTKa cTUTKOB. Tepmuueckas
00paboTKa TOKOBOK

55 [IpoTuBodaokeHHas H30TEpPMUECKas o0paboTka
BBICOKOJISTHPOBAHHBIX CTaJICH

56 Tepmuueckas 06paboTKa coproBoro npokara. Llenu u
OCHOBHBIE BHJIBI 00paOOTKH

o7 Tepmuueckast 00pabOTKa CBApHBIX COCTUHEHUN
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XuMuyeckas, CTpyKTypHasi HEOJJHOPOJIHOCTb U UX

58 BIIMSIHHAE PacHpeiesICHUs CBOWCTB B METAIJIE CBAPHBIX
COECTMHEHNN

59 ObocHoBaHMe BbIOOpA BUIa TEPMHUUECKOM 00pabOTKH
JUIs IOJTY4E€HHUs] PABHOIPOYHOI'O CBAPHOTO COEMHEHUS

60 WHAyKIIMOHHBINA HarpeB CTajld Ipu TepMOoOpadoTKE U
000pyI0BaHuUE JUIsl €r0 OCYIECTBICHMSI

61 TexHOoIOoTHsI MOBEPXHOCTHOU U 00BEMHO-

MOBEPXHOCTHOM 3aKaJKy NpU WHAYKIIMOHHOM Harpese

5.2.2. IlepeyeHb KOHTPOJIBbHBIX MATEPHAJIOB
JJISL 3aIIMThI KYPCOBOI'0 MPOEKTa/ KYpCcOBOM padoThI

VY4eOHBIM MJIAHOM HE MPETYCMOTPEHO.

5.3. TunoBbie KOHTPOJIbHBIE 3aJaHUA (MATEPHAJIBI)
JJISl TEKYLero KOHTPOJISA B ceMecTpe
Texkymmii KOHTPOJIbL OCYIIECTBISICTCS B TEYEHHUE CEMECTpa Ha JIabOpaTOPHBIX
3aHATUSAX B opMe coOeceIOBaHMs U YCTHOTO OMPOCA; BBHITIOJIHEHHS M 3allUThl PaCUeTHO-
rpaguyeckoro 3aJaHus. 3aliuTa Ja0OpaTOPHBIX pPaOOT BO3MOXKHA IMOCJTE MPOBEPKU
MPaBUIILHOCTH BBINOJIHEHUs 3aanust. CoGeceoBaHKe Mpe/oiaraeT CreluaibHyto Oecesy
¢ 00yJarommMmMcs ¥ O3BOJISIET OLIEHUTh OOBEM €ro 3HAHUH.

Brinonaenne pacuerHo-rpadudeckoro 3aganus (PI'3) seusercs onnoit u3 ¢popm
CaMOCTOSITENIbHOM pabOThl CTYAEHTOB, HAa BBINOJHEHHE KOTOPOM HperycMOTpeHo 18
4acoB CaMOCTOSITENbHOM paboTbl. PaboTa BBINONHSAETCA COTJIACHO  33JaHUIO
npenojiaBaresis 1o o0o01eHHon Teme « Tepmuueckast 00padoTKa».

JlanHast paboTa UMEEeT MPaKTUUECKUN U ONMHCATEIbHBIN XapakTep U MpearoJiaraet
pelieHre 3ajay, a TakKe CO3JIaHhE KpaTKOro JMUTEpaTypHOro o030pa ¢ UEJbIO
MIPOJIEMOHCTPUPOBATH CIIOCOOHOCTh MCIOJIb30BAaTh 3HAHUS U YMEHHUS, MOJYyYEHHBIE B
kypce «Tepmuueckas o0paboTka». CTyAeHT AOKEH KpPAaTKO M YETKO H3JIOKUTH B
MOSICHUTEIBHOM 3aITUCKE MOTYYEHHBIE PE3YIIbTaThl.

PacuetHo-nosicHuTeNbHAA 3anucka o PI'3 noikHa BKIIIOYATH:

— TUTYJIbHBIN JIUCT,

—3aganue Ha PI'3,

— OCHOBHOM paszJel,

— 3aKJII0YEHHE (BBIBOJIBI),

— CIIMCOK MCIOJIb30BaHHOM JIMTEPATYPBHI,

— IPWIOKEHUS (MPU HEOOXOAUMOCTH).

[lepeyeHb KOHKPETHBIX BOMPOCOB, KOTOPBIE JOJIKHBI OBITH OTPAKEHBI B OCHOBHOM
paznene PI'3, ompenensiercs npenopaBareneM. HM3noxkeHne wmarepuana OCHOBHOIO
pazziena JOJKHO ObITh TOCTATOYHO AETAJbHBIM, YTOOBI OblIa BO3MOXXHOCTh MPOBECTH
MPOBEPKY PE3YIHTATOB.

3aKkioYeHue J0HKHO COAEpXKaTh MEPEUYEHb M OLIEHKY pPEe3YJIbTaTOB BBINOJHEHUS
paboThl M CTENEHH WX COOTBETCTBUS TPEOOBAaHUAM 3ajaHus. B mpumoxkeHust ciemyet
BKJIIOYATh BCIIOMOTATeNIbHbIA MaTepual, HEOOXOAMMBIM, MO MHEHHUIO aBTopa, s
JY4IIEer0 MOHUMAaHUS U3JI0)KEHHOTO MaTepuana, KOTOpbIid, OJHAKO, 3aTPOMOKIAET TEKCT
OCHOBHOro pasnena. Hampumep, BbIBoa wucnoiszyemoro B PI'3  rpaduueckoro
WJUTIOCTPATUBHOTO MaTepuraa v T.II.



OO6muii pekoMeHIyeMbIH 00BEM PacUeTHO-TOSACHUTENBHOM 3amucku 1o PI3 ¢
NPUIIOKEHUSAMHU cocTaBiigeT 15-20 cTpanuil.

Tunoewie 3a0anus ona PI73
TepM000pad0TKa KOHCTPYKIMOHHBIX CTAJIEH

No Bomnpocs k 3anannto
Bap

1 | 1. IlogoGpats cTanb U pa3paboTaTh PeKUM TEPMOOOPAOOTKH TSt
WIMHIPUYECKUX IIECTEPEH KOPOOKH Tepead rpy30BOro aBTOMOOUIIs
nuamerpoM 200 MM 1 TosuHOM 40 MM, OJIBEPKEHHBIX BBICOKUM CTaTUYECKUM
U TMHAMUYEeCKUM Harpyskam. [ 1yOuHa ynpo4HeHHOTro ciiosi 1| MM, TBepI0CTh
noBepxHocTu 3y0a HRC 53-63. CoiictBa cepauesunsl: HB 300...340, 6B 1150
MlIla, 6 T 900 MIla, KCU>78 JTx/cm?.

2. Yro Takoe kareropus NpoyHocTH? ONpeneanuTh KaTErOprIo MPOYHOCTH CTaJIN
12XH3A.

3. Kak ycTpaHuTh HaKJIEI B JIMCTax U3 ctanu 20?7

4. Haznauuts pexuM TO mpu U3roTOBIEHUN KOJIEHYAThIX BAJIOB U3 CTAJIN
40XH2MA.

5. Onpenennutb MakCUMAaJbHBIN TraMeTp Baja u3 ctainu 18XI'M ¢

otHomeHreM L\D=10, KOTOpBI{i MOXHO 3aKaJHTh HACKBO3b B BOJIC U B MacJe.

2 | 1. IlomoOpatsb cTanb u pa3paboTaTh peXKUM TEPMOOOPAOOTKU AJIS TSKEIO
Harpy>K€HHBIX IIECTEPEH KOPOOKHU IMepeiad JIErKOBOro aBTOMOOMIIS, TUAMETPOM
100 MM u Tommuuo# 30 MM. ['myOuna ynpounenHoro cios 0,5 mm. TBepaocTs
noBepxHocTu 3yoreB HRC57-63, cepaneBunst HB 320, 6 B 1450 MIla, 6 T 1200
MIla, KCU>70 I/ cMm? .

2. Y10 Takoe KOHCTPYKIMOHHAsI IPOYHOCTh?

3. OnpenenuTb MaKCUMAJIBHBIA JUAMETP AJIs IECTEPHU U3 CTAIH

40X, KOTOPYIO MOXHO 3aKaJIuTh HACKBO3b B Boje, ecin oTHomenue L\D=0,1. 4.
Haznaunts pexxum TO nipu U3roToBICHUU KapAaHHbBIX BJIOB U3 ctainu S0172. 5.
Haznauuth pexum 06paboTKH 11 TOTYUYEHHSI BBICOKOM M3HOCOCTONKOCTH
NOBEPXHOCTH AeTaiu u3 cranu 20X.

3 | 1.Ilomo6patk cTanb u pa3paboTaTh PeKUM TEPMOOOPAOOTKH 11T YMEPEHHO
Harpy>K€HHBIX TUIABHO pa0OTAOIIMX IECTEPEH KOPOOKU CKOPOCTEH TOKAPHOTO
ctaHka, quamerpom 70 MM u TonmuHoN 30MM.[myOrHa yIpOUHEHHOTO CIIO0s
2...3 mM. TBepnoctb noBepxHoctu 3yobeB HRC48...54, cepaneBunst HB=
180...200. 6 B 660 MIla, 6 T 450 MIla, KCU>150 JIxx/cMm2 .

2. Kakue nokaszareyiv XapakTepu3yloT BI3KOCTh CTaIu?

3. Kak noBBICUTH TBEPJIOCTh U KOPPO3UOHHYIO CTOUKOCTD JIeTajleil U3 CTalu
38XMIOA ?

4. Haznauutsh pexkum TO mpu U3roToBICHUU OCEH ¢ YIIPOUHEHHOU
MOBEPXHOCTHIO U3 cTtanu 12X2H4A.

5 Onpenenuth MaKCUMaJIbHBIN THAMETP VIS IIECTEPHHU U3 CTaIH 35, KOTOPYIO
MO>KHO 3aKaJUTh HACKBO3b B BOJE, €CJIU OTHOLIEHUE

L\D=0,1.




1.ITogoOpaTh cTasb U pa3padoTaTh PEKUM TEPMOOOPAOOTKH /1JIs1 OTBETCTBEHHBIX
KOJICHYAThIX BAJIOB JIETKOBOTO aBTOMOOWUJIS. [ TyOMHA yIIPOYHEHHOTO CJI0s
pabounx meek Bana 1,0 mm. Ceuenue 10 80MM. TBEepAOCTH MOBEPXHOCTH
HRCS8...60. Tepnocts cepaueBunsl HB>180...220, 6 B 850 MlIIa, 6 T 710
MlIla, KCU>35 JIx/cMm2.

2. OnpenenuTb MaKCUMAJIbHBIN THaMeTp Ui mwecTepHu u3 ctanu 40X, KOTopyro
MOKHO 3aKaJIUTh HACKBO3b B BOJIE, eciau oTHomenue L\D=0,1.

3. Kakoit TepM000pabOTKOI MOKHO OBBICUTH 00pa0aThIBAEMOCTh PE3aHUEM
cramu Y10 ?

4. Haznauuts pexxuM TO mpu M3roTOBJIEHUN MOPIIHEBBIX MAJIBLIEB U3 CTAIH
15X.

5. Haznaunthp pexum oOpabOTKH JJIsi TOJTyYSHHS BHICOKOM U3HOCOCTOMKOCTH
noBepxHocTH Aetanu u3 cranu 40XMIOA.

1.ITogoOpaTh cTasb U pa3padboTaTh PeKUM TEPMOOOPAOOTKH /1JI1 OTBETCTBEHHBIX
KOJICHYAThIX BAJIOB JU3EJIbHOrO ABUraTesns. [ yOrHa ynpoYHEeHHOro Cios
pabounx meek Bana 2,0 MMm. Ceuenue 10 100MM. TBep1O0CTh MOBEPXHOCTH
pabouux meek HRC52...60. TBepaocts cepaneBunst HB=170...210, 6 B 590
MlIla, 6 T 345 MIla, KCU>50 JTx/cm?.

2. OnpenenuTh MaKCUMaJIbHBINA JUaMeTp JJ1s ecTepHu u3 ctaiu 5007, koTopyto
MOKHO 3aKaJIUTh HACKBO3b B BOJIE, eciau oTHomenue L.\D=0,1.

3. Kak ycTpaHuTh OTHYCKHYIO XpynKOCTh 1 pona B ctamu 60C2 ?

4. Haznauuts pexkxum TO npu U3roTOBICHUH 3y0UaThIX KOJIEC ¢ YIIPOUHEHHOM
MOBEPXHOCTHIO 3y0a u3 cranu 201

5. Kakue netanu MoxHO n3rotaBiauBath u3 ctau 20X. [IpuBectr TMIoBoOM
PEXKUM TEPMOOOPAOOTKH.

1. [Tomo6patk cTank U pazpadboTaTh PEKUM TEPMOOOPAOOTKHU IS TSAKEIIO
Harpy>K€HHBIX IUIULEBBIX BaJIOB KOPOOKHU NE€pead JETKOBOIO aBTOMOOMIIS,
nuametpoMm 20 MM u anuHoM 400 mm. ['mybuna ynpounenHoro ciost 1,5 Mm.
TBepaocte noBepxHoctu numnes HRC55-63 cepauesunst HB 250, 6 B 640
MIla, o T 390 MIIa, KCU>49I>x/cm?.

2. Kak BrusieT TemnepaTypa Ha peakcaluio yupyrux HanpsokeHUud B cTanu?

3. BeiOpaTh ctanb ams u3rotoBieHus Bana nuaMerpoM 100 MM, KOTOPBIN JOKEH
3aKaJMBaThCA HACKBO3b B MaclI€.

4. Haznauuth pexum TO npu U3rOTOBIEHUH IITOKOB KJIAIIAHOB IApOBBIX
TypOMH, pabOTaIOIIMX B YCIOBHIX TOBEPXHOCTHOTO TPEHUS MPU TEMIIEpATypax
110 600° C u3 cramu 38 X2MIOA.

5. Haznauuts pexum TO nins nonmydenus B getanu u3 cranu 12XH3A tBepaocTu
HB 230.

1. ITonoOpaTh cTanb u pa3paboTaTh peKUM TEPMOOOPAOOTKHU i Bajia
penyKTopa, KOTOPbI UMEeT OOJIbIINE Mepenaibl CEYeHHs, MOABEPKEH OOIbIITUM
CTaTUYECKUM Harpy3kam u ynapam. J(nametp Bana 50 mm, jumnoi 200 mm. Ban

noikeH uMeTh 6 B 900 MIla, ¢ T 750 MIla, KCU>50/Tx/cm 2.
2. OnpenenuTb MaKCUMAJIBHBIN JuameTp A mapuka u3 cranu X115, koTopsiit




MO>KHO 3aKaJIUTh HACKBO3b B BOJIE.
3. Kak moBBICUTB TBEPJOCTH U U3HOCOCTOMKOCTh TOBEPXHOCTH U3 cTanu 20X ?
4. Haznauntsh pexkxum TO npu U3roTOBJICHUU CBApPHBIX KOPITYCOB U3 CTAJIH
30XT'CA.

5. Kakue netanu MoxxHO n3rotaBiuBath u3 ctainu 40XDA. [IpuBectu TUIIOBOM
PEXKUM TEPMOOOPAOOTKH.

1. ITogoOpathb cTanb u pazpadoTaTh peKUM TEPMOOOPAOOTKHU AJIs BaJHKa
BOJISIHOTO HAcOCa ABUTATENs JIESTKOBOTO aBTOMOOWMIIS, TUaMeTpoM 12 MM u
mmHoi 150 mm. I'my6una ynpounennoro ciost 0,8 Mmm. TBepIOCTh MOBEPXHOCTH
Bana HRC 57-63 cepnueBunsl HRB 100...140, ¢ B 395 MlIla, ¢ T 220 MI]a.

2. OnpenenuTb MaKCUMAJIBHBINM JUaMETp JJIs Baja U3 CTaju

30XI'T, KOTOpBII MOYKHO 3aKaJIuTh HACKBO3b B MacII€.

3. Kak nmoBbICUTH CTOMKOCTh IPYKHUH U PECCOP MPOTUB YCTATIOCTHOTO
pazpyuieHus ?

4. Haznauuts pexxuM TO mpu U3roTOBJIEHUU HIECTEPEHYATHIX BaJOB U3 CTAIH
40XH c BBICOKOW N3HOCOCTOMKOCTHIO TOBEPXHOCTH.

5. Haznauuts pexum TO misg nonydenus B getanu u3 cram 20XI'P tBepaoctu
HRC 25.

1. ITogoOpatsb cTanb u pazpaboTaTh peKUM TEPMOOOPAOOTKHU AJIsi YEPBSIYHOTO
Baja peaykropa, auamerpom 40 MM u anmuHoit 250 mm. ['myObuna ynpodHeHHOTro
cinos 0,8-1,0 mm. TBepaocts noBepxnoctu HRC 52-58, cepauesunst HB
120...150, 6 B 490 MIla, ¢ T 290 MIla. KCU>49 Jlx/cm 2.

2. Kakumu crioco6aMu MOYXKHO U3MEHHUTH CBOMCTBA MIOBEPXHOCTH CTAJIbHBIX
neranen?

3. OnpenenuTs MaKCUMAJIBHBIA JUAMETp JJIs IIApUKa U3 CTaIN

[IIX15, KOTOpBII MOKHO 3aKaJIUTh HACKBO3b B BOJIE.

4. Haznauuts pexxum TO npu u3rotoBiaeHuu peccop u3 ctaimu 501

5. Kakue neranu MoxHO n3roraBinuBath u3 cranu 20X2H4A. Ilpuectu THoBoi
PEXKUM TEPMOOOPAOOTKH.

10

1. ITopoOpats cTanb u pazpadoTaTh peXUM TEPMOOOPAOOTKH AJIsl Bajl-IIECTEPHH,
paboTarolieii B yCIOBUSAX YAAPHBIX HArpy30k, ruametpoM 50 MM u ayuxoit 300
MM. ['mybuna ynpounensoro ciost 1,0 Mm. TBEp1OCTh MOBEPXHOCTH LUINLIEB
HRC 57-63, cepauesunsl HB340, 6 B 1250 MIIa, 6 T 1150 MIIa, KCU>120
JIx/cM?,

2. Kakue nerupymolinue 3JIeMEHThl U3MENbYatoT 3€pHO B CTAIN?

3. B kakux ciayvasx i geTajield Heo0Xoauma MojiHas IpOKaJIiBaeMOCTh?

4. HazHauuTh pexuM 00pabOTKHU JIJIsl TTOTYUEHUS] BEICOKON M3HOCOCTOMKOCTH
MMOBEPXHOCTH AeTanu u3 ctanu 12XH3A.

5. OnpeaenuTb MAKCUMAJIbHBIN THaMeTp JJI [IapuKa U3 CTaIU

[IX9, KOTOpBIIl MOKHO 3aKAJINTh HACKBO3b B MaCJIE.

11

1. ITomo6path cTanms u pazpaboTaTh PEKUM TEPMOOOPAOOTKH JJIs 3BE3T0UKH
nenHou nepenaun guametpom 150 MM u tonmumHoM 8 mm. ['myOuna




ynpouneHHoro ciost 0,8 mm. TBepaocTs noBepxHoctu 3yobeB HRC55-63,
cepaueBunbl HB 100...140, 6 B 550 Mlla, o T 345 MIIa.

2 Onpenenuth MaKCUMaJIbHBIN quaMeTp Bajia u3 ctainu 38 XMA, KoTopbIi
MOYHO 3aKaJUTh HACKBO3b B Maclie.

3. Kak MO>XHO HOBBICUTH U3HOCOCTOMKOCTD A€TalIEH ?

4. Haznauuts pexkxum TO npu uzrotosnennu Myt u3 cranu 40XH.

5. Kakue neranu MmoxHO n3rorasnuearh u3 crasii 30XM. [IpuBectu TrumnoBoi
pPEXUM TEPMOOOPAOOTKH.

12

1. ITogoOpatsb cTanb u pazpaboTaTh peKUM TEPMOOOPAOOTKHU AJIS TSKEIO
Harpy>K€HHBIX IIECTEPEH, pa0OTAIOIIMUX MO BO3ACHCTBUEM yIapHBIX HATPY30K
IpU OTpUIIATENbHBIX Temneparypax. duamerp mectepau 100 MM, riryouHa
ynpouneHHoro cios 0,8-1,0 mm. TBepaocts noBepxnoctu 3yobeB HRC 59-64,
cepauesunsl HB 300, 6 B 980 MIla, o T 830 MIla, KCU>118 JIx/cm?2.

2. [1o xakuM OCHOBHBIM MapaMeTpaM BHIOMPAECTCS MapKa CTalH JIJIsl TOW UK
WHOM aetaimn?

3. Onpenenuth MakCUMaIbHBIN AuamMeTp Baja u3 ctanu 25XT'CHA, KoTopsiii
MO>KHO 3aKaJUTh HACKBO3b B MacCIe€.

4. Haznauuts pexxuM TO npu U3roToBIEHUU KPYNHBIX BajaoB u3 ctaiu 30XH3A,
paboTaronMX C yAapHbBIMH Harpy3KamH.

5. Haznauuts pexum TO miisg nonyyenus B netanu u3 ctaiu 40XdDA teeproctu
HRC 44-46.

13

1. [Tono6path cTasib 1 pa3zpaboTaTh PEKUM TEPMOOOPAOOTKH ISl THIIB3
UUJIMHAPOB JABUTATENIe BHYTPEHHETO CrOpaHusi, KOTOPhIE HA BHYTPEHHEN
MOBEPXHOCTH JOJKHBI UMeTh TOHKuUH (10 0,1 mm)ouens TBepabiii 1000 HV croit
CIIOCOOHBIN BBIIEPKUBATH TeMiiepatypy 110 450- 500 °C. TBepaoCTh OCTaIBHOMN
yactu ceuenust HB 300-350.

2. OnpenenuTb MakCUMaJIbHbIA nuamMeTp mectepHu u3 ctanu 40XC, KoTopbii
MO>KHO 3aKaJUTh HACKBO3b B Macle.

3. Kakoit 00pa00TKOI MO>XKHO TIOBBICUTH JIOJITOBEYHOCTDH 3JIEKTpOHATrpeBaTeIeh
neyei?

4. Haznauuts pexxuM TO npu M3roTOBIEHUN KPEMEKHBIX JETaJIeH MapOBBIX
TypOuH u3 ctanu 30XM.

5. Kakue netanu moxxHo n3roraBinuBath u3 ctainu 40X. [IpuBectu TUIIOBOM
PEXKUM TEpMOOOPAOOTKH.

14

1. [Tono6Opath cTasib U pa3padboTaTh PEKUM TEPMOOOPAOOTKH ISl IITOKOB
KJIaITaHOB MApOBBIX TypOUH, paboTaromux npu temmneparype 450- 500 0 C.
Huamerpom 10 mm, rimy6una ynpouneHHoro ciost 0,5 mm. TBepocth
noBepxHoctu HV850-1050 cepaneunst HB 260-300. 6 B 980 MIla, 6 T 835
MIla, KCU>88 JI:x/cm?.

2. 3aueM Hy»Ha CKBO3Hasl MPOKAJIMBAEMOCTh KOHCTPYKIIMOHHBIX JIeTanen?

3. OnpenenuTs MakKCUMaJIbHBIA AUAMETP MPOOUBHOIO MTyaHCOHA U3 cTalu YA,
KOTOPBI MOKHO 3aKaJIUTh HACKBO3b B Maclie.

4. Haznauuts pexxuM TO npu M3roTOBIEHUH HIECTEPEHHBIX BAJIOB U3 ctaiu 50X




C BBICOKOM M3HOCOCTOMKOCTBIO paboyeii TOBEPXHOCTH.
5. Haznauuts pexxum TO ninsa monydenus B aeranu u3 ctanu 40XH2MA
tBepaoctu HB 275.

15

1. ITopoOpatsb cTanb u pazpaboTaTh peXKUM TEPMOOOPAOOTKHU AJIS TSAKEIO
Harpy>K€HHBIX IIATYHOB JBUTATENS JIETKOBOTO aBTOMOOWUJIS, JIHHOM 250 MM 1
tonumHoi 20 MM. ¢ B 960 MIla, ¢ T 780 MIla, KCU>50 x/cm? , HB 300-320.
2. Kakast 06paboTka coxpaHseT TBEpAOCTh U H3HOCOCTOMKOCTh TOBEPXHOCTH
neranu npu Harpese 10 400-450°C ?

3. OnpenenuTb MaKCUMANbHBIN JUaMeTp Baia u3 ctaiu 30, KOTOPBI MOKHO
3aKaJMTh HACKBO3b B Macle.

4. Haznauuts pexxuM TO npu U3roTOBIEHUU 3y0UaThIX KOJIEC KOPOOKH mepeaay
aBTOMOOMJISI C BBICOKOM M3HOCOCTOMKOCTBIO MoBepXHOCTH U3 cTainu 18XI'T.

5. Kakue netanu MoxHO n3rotaBiuBath u3 ctaiu 15X . [IpuBectu TUIIOBOM
PEXKUM TEpMOOOPAOOTKH.

Tepmuueckasi 00padoTKa cTajiei AJIsl pesKyIero MHCTPyMeHTa

1. 3aueM IPOBOAUTCS MHOTOKPATHBIN OTIYCK OBICTPOpEXKYIIIeH cTanu?

2. OT 4ero 3aBUCHUT KPACHOCTOMKOCTh MHCTPYMEHTA?

3. [logoOpathk ctanb 11 u3rorosieHus Haaduned. TonmmHa MHCTpyMEHTA 2-
4 mM. YcnoBus paboThl 0e3 pa3zorpeBa pexyuieid kpomku. HRC 62-64.
VYkazaTb XUMUYECKUH cocTaB, npuBectu TO.

4. TlomoGpaTh cTadb U Ha3HAYUTH PekUM TO 151 HOKEH XOJI0AHOU pe3KH
MeTaia.

5. Kak noBBICUTH CTOMKOCTh MHCTPYMEHTA U3 TBEPJBIX CIJIABOB?

1. CpaBHUTH YCTOMYMBOCTB NPOTUB OTIYycKa ctasieid POMS u X1201.

2. Kakue Bunbl XTO UCHONB3YIOTCS 11 PEAKYIIEr0 HHCTPYMEHTA?

3. [onoOpaTh cTanb A U3rOTOBJICHUS HOKOBOYHBIX MOJIOTEH I PYYHBIX
nui o metaiury. HRC 63-65. Ykazate xumuueckuit coctas u TO.

4. [TomoOpaTk cTab AJI1 U3TOTOBJICHUSI HHCTPYMEHTA NPOCTON (OPMBI IPU
00paboTKe pe3aHreM yIIIEpOIUCTHIX U MaJIOJETHPOBAHHBIX CTaJICH C
npoyHOCThIO 6B 0 784 MIla. Temnocroiikocts 620° C. YKa3aTb XUMUYECKUN
cocrtas, npusectd TO.

5. [logo6path cTasnp 1uist U3rOTOBJIEHUS JJIMHHBIX METYUKOB U Pa3BEPTOK,
KOpOoOJieHHE KOTOPBIX MPH 3aKayke HeaomycTuMo. HazHauuTs pexum
TEpMOOOPaOOTKH.

1. M0>XHO 711 3aMEHHUTH TPU OTITYCKA B TEUEHHUE OJHOTO Yaca JJIs 3aKaJE€HHOM
ctanu P18, oqHUM OTIYCKOM B TE€UEHHE TPEX YACOB?

2. Kakyro cTangb MOKHO UCIIOJIB30BaTh JJI U3TOTOBJICHHS MEAULIMHCKOTO
CKaJbIens’?

3. [lonoOpaTh cTanmb A HHCTPYMEHTA JJis pydHOU 00paboTKu aepeBa (MBI,
crtamecku, fgosiota). HRC 61-63. Vkazare xumuueckuii coctaB v pexxum TO.




4. ITopoOpath cTajb AJid U3TOTOBICHUS! YUCTOBOTO HHCTPYMEHTA MPU
00paboTKe pe3aHrneM KOHCTPYKIIMOHHBIX cTaneil. Temnocrorikocts 630 C.
VYkazaTh XuM. coctaB, npusectu TO.

5. [logo6path cTanb [Jist U3TOTOBJICHUS AJI U3TOTOBJICHUS CBEPII, PA3BEPTOK
MeTunkoB. TemnocrorikocTs A0 250 C. HazHauuTh pekuM TepMOOOpabOTKH.

1. Yka3aTh XMM. COCTaB U BIUSHUE JICTUPYIOIINX JIEMEHTOB Ha CBOMCTBA
craneit POAMS u T15K6. Ykazats 0061acTh UX IpUMEHEHUSI.

2. Kak 3aimTuTh NOBEpXHOCTh HHCTPYMEHTA OT 00€3yTJIepOKUBaHUS TIPH
TO? 3.IlogoOpaTh cTanb s U3rOTOBJICHUS TUIAILEK IS Hape3aHus pe3b0bl Ha
6ontax u3 Hepxkasetoieit cranu. Kpacnocroiikocts 1o 630 C. HRC 59-63.
VYkaszate xum. coctas u TO.

4. IlonoOpaTk cTanp AJ1 U3TOTOBJIEHHSI YUCTOBOIO HHCTPYMEHTA IIPU
00palboTKe pe3aHreM BpYUHYIO IEPEBAHHBIX AeTaleil. YKa3aTh XUM. COCTaB,
npusectd TO.

5. [lopoOpath cTasb AJ11 U3TOTOBJICHUS JICHTOUHBIX MU M0 METAJLTY.
Ha3znaunth pexum TepmMooOpadOTKH.

1. PacimdpoBaTh XUMUYECKUH COCTaB, yKa3aTh HA3HAUYECHUE JIETUPYIOLINX
anemenToB. T14K8, BK10, TT20K9, P18KS5®D2.

2. YTo Takoe 3aKaaruBa€MOCTh HHCTPYMEHTAJIbHOM CTAJIM, OT YEro OHa
3apucut? 3.Ilogo0path cTab A1 U3TOTOBICHUS CBEPI quaMeTpoM 70 MM J1st
o0paboTtku ctanu TBepAocThio 180-200 HB 1 mpounocthio 10 1000 MlIla, ¢
COXpaHEHHEM PEXKYIIUX CBOMCTB IIPU HArpeBaHUU BO BpeMs paboThl 10 600 -
650° C .HRC 65-66. ITpuBectu xumuueckuii coctas u TO.

4. IlonoGpaTh cTajb sl U3TOTOBJICHUS OPUTBEHHBIX HOXKEH. YKa3aTh XUM.
cocrtas, npusectu TO.

5. [lopo6path cTasnp AJisi U3TOTOBJIEHUS METYMKOB U APYTOro PEXKYIIErO
MHCTpYMeHTa quaMmeTpom 110 30 mM. HazHauuTh pexxum TepMooOpadoTKH.

1. B kakux ciayuasx crainb Y 10A cBOM HEIOCTATKU MPEBPAIACT B
nocronHcTBa? 2.0T 4ero 3aBUCUT BBIOOp TEMIEPATYPhI 3aKaJIKU PEXKYIIETO
uncrtpymenTta? 3.I1lomo6parh cranb st U3TOTOBJICHUS KPYMHBIX Gpe3
TUAMETPOM JI0 55 MM JIJis pe3aHus TPYIHO Ae(POPMUPYEMBIX CILIABOB C
COXpaHEHHUEM PEXKYIIUX CBOMCTB IIPU HArpeBaHUU BO BpeMs paboThl 10 600 -
650 °C, HRC 65-66. ITpuBectu xumuueckuid coctaB u TO.

4. ITogoOpaTh cTasb JJ1s1 U3TOTOBJIEHUS CBEPI U METUUKOB J1JIs 00pabOTKU
pe3aHreM KOHCTPYKIMOHHBIX cTaniei. TernocTtoiikocTs 250 C. YkazaTh Xum.
coctaB, mpuBectu TO.

5. [TogoOpath cTanb A1 U3TOTOBJICHUS! HO)KOBOYHBIX TOJIOTEH JIJIsl PyYHOU
pe3ku MeTaioB. HazHauuTh pexxum TepMooOpaboTKH.

1. Yka3atb 0061aCTh MPUMEHEHUS M KPAaCHOCTOMKOCTH ctajeit: XBI,
8X4B2M2D2, 9X .

2. Yo Takoe numdyemMocTh peKyIel CTalu, OT 4Yero OHa 3aBUCUT?

3. [lonoOpaTh MaTepuan Juist OTPE3HBIX PE3LOB, MPUMEHSIEMBIX MPU 00pabOTKe




amoMuHMEBBIX ciuiaBoB. KpacHocTtolikocts 580-600 C. HRC 61-63. Yka3zath
xuM. coctaB u TO.

4. ITonoGpaTh cTajb sl U3TOTOBJICHUS JIEHTOYHBIX MU TermocTokocTs 300
C. Yka3zarb xuM. cocrtas, npusectu TO.

5. [IpennoxuTsb pexxum 00paOOTKH JIJIs MOBBIIIEHUS] CTOMKOCTH PEXKYIIETO
MHCTpyMeHTa u3 ctasim POMSKS.

1. MoxHo 11 3aMeHuTh ctans POMSKS na 11P3AM3 D27

2. Kak 3aliUuTUTh MOBEPXHOCTh HHCTPYMEHTA OT OKucaeHus npu TO?

3. [onoOpaTh cTamb A U3TOTOBJICHUS CBEPJI, IPUMEHAEMBIX U1 00paboTKU
TUTAHOBBIX CIJIABOB C COXPAHEHUEM PEXYLIUX CBOWCTB IPU HarpEBaHUU BO
Bpems pabotsl 10 600 -650° C. HRC 65-66. Ykazats xum. coctaB u TO.

4. IlonoGpaTh cTajb sl K3TOTOBJICHUS HHCTPYMEHTA MpHU 00paboTKe ¢
HEOO0JIBIIION CKOPOCThIO Pe3aHus TBEPIbIX MaTepuaioB. TemnocrorikocTs 300°
C. Yka3atp xum. cocras, npusectu TO.

5. [lopo6path cTanb AJist U3TOTOBJIEHUS KPYTJIbIX Tuiamiek. HaznauuTs pexxum
TEpMOOOPaOOTKH.

1.V Kakux CIuIaBoB M3 NEPEUNUCIEHHBIX KPACHOCTOMKOCTS BhIlIe: P18KS5D2,
X12M, T14K8? ITouemy?

2. C KaKoM LEebI0 BBOJAT a30T B PEXKYILYIO CTalb?

3. [TogoGpaThs MaTepuai A pe3rnoB, 00padaTHIBAIONUX HEPKABEIOMINE CTATTN
C II0X0# 00pabaTeiBaeMOCThIO pe3anueM. TemnoctoikocTts 10 700-900 °C.
VYka3aTh XHM. COCTaB, CIOCOO U3TOTOBJICHUS.

4. ITonoGpaTh cTajb sl U3TOTOBJICHUS UHCTPYMEHTA MU 00paboTKe
pe3aHreM KOHCTPYKIMOHHBIX cTanieid. Ternoctoitkocts 630 C. Yka3zaTh
XUMHUYECKUH cocTas, mpuBectu TO.

5. IlomoOpath cTajh IJ1s U3rOTOBIICHHUS IA0EPOB U TPAaBUPOBATLHOTO
MHCTpyMeHTa. Ha3HauuTh pexum TepMooOpadOTKy.
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1. CpaBHUTH KpacHOCTOMKOCTh HHCTpyMeHTa U3 ctaneil P18, BK8, V10A.
OOBACHUTH TPUYUHBI PA3IUUUs CBOICTB.

2. Bnusier nu Temnepatypa 3akajiki Ha KPaCHOCTOMKOCTh OBICTPOPEKYIIEH
ctanu? 3. [lonoOpaTh cTamb A py4dHbIX MW 7151 00pabOTKH JiepeBa.
Trepnocts nocine TO HRC 49-52. TIpusectu Texnomnoruto TO.

4. ITonoOpaTh cTanb A5 U3TOTOBJIEHUS HHCTPYMEHTA IPOCTON GOPMBI IIPH
00paboTKe pe3aHrneM KOHCTPYKIMOHHBIX cTayiei. Temnocroiikocts 620 °C.
VYkazaTh XuM. cocTas, npusectu TO.

5. TlonoOpath cTanb AJig U3TOTOBJICHUS KPYIJIbIX TUIAILIEK JIJIsl Hape3aHus
pe3b0bl Ha MATKUX MaTepuanax. HazHauuTh pexuM ero tepMooopadoTKy.
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1. OnucaTh TEXHOJOTUIO U3TOTOBJICHHSI HHCTPYMEHTA U3 OBICTPO pexyIlIei
CTaJId METOJIOM MOPOIIKOBON METAJLTYyPTHH.

2. Ot 4ero 3aBUCHUT TBEPAOCTh U U3HOCOCTOMKOCTD CTAIU JJISL PEXKYILETO
UHCTPYMEHTa?

3. [logoOpaTh cTasib Jy1sl U3roToBIEHUs 3yOmna. TBepaoCTh pexyleld KpOMKH




HRC 61-63, 6otika- HRC 35-45. [IpuBectu Texnonoruto TO.

4. ITogoOpaTh cTanb JJIs1 U3TOTOBJICHUS YUCTOBOTO HHCTPYMEHTA IIPU
00paboTKe pe3aHreM BSI3KOM ayCTeHUTHOMU ctanu. TerocTtoikocTs 630 C.
YkazaTb XUMUYECKUI cocTaB, npuBectu TO.

5. [lopo6path cTasnp st U3TOTOBJICHUS PEKYIIET0 MHCTPYMEHTA (KPYIHBIX
IJIalIeK, METYMKOB, HOXKEHN 1Sl HOKHUI]) HazHauuTh pexxum ero
TEpMOOOPaOOTKH.
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1. Kakas crans o0nagaeT HauBBICIIEH TETIIOCTONKOCTHIO?

2. Yto Takoe anMaszHas CTalib?

3. [TogoGpaThk MapKy cTanu A U3TOTOBJICHUS HATMJIBHUKOB IS 00pabOTKH
He3akajeHHou ctanu. [IpuBectu xumuueckuid coctas u TO.

4. ITonoGpaTh cTajb sl U3TOTOBJICHUS UHCTPYMEHTA MU 00paboTKe
pPE3aHHEM HEPIKABCIOIIMX U KAPOIMPOUYHBIX cTane. Temnocroikocts 630° C.
VYkazaTh XuM. cocTaB, npusectu TO.

5. [logo6path cTayb AJi U3TOTOBIICHUS JJISI U3TOTOBJICHUS KPYTJIBIX
CTPOTAJIbHBIX ITHJI U HOXKEH IS XOJIOAHOW pe3Kn MeTtaiuia. HazHauuTh pexum
TepMOOOPaOOTKH.
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1. Yro Takoe cBepxTBepable Mmatepuainsl? I'ane onn ucnonb3yrorcsa? [Ipusectu
MIPUMEDPBL.

2. Kakoe paznuuue B cBoiicTBax Mexay cransiMu 9XP u 9XC?

3. [lonoOpaTh cTanb A U3rOTOBJICHUS PE3bOOBBIX KAIUOPOB CIOKHON
(OpMBbI KOTOPBIE MPU 3aKATIKE HE JI0JIKHBI [TO/IBEPraThCsl KOPOOIEHHUIO.
VYkaszate xum. coctas u TO.

4. IlonoOpatk cTanb AJ1 U3TOTOBJIEHUS pE3bOOHAPE3HOTO MHCTPYMEHTA
Termnocroiikocth 630° C. Yka3aTh XUMUYECKUN cocTaB, npuBectu TO.

5. TonoOpath cTanb AJid U3TOTOBJICHHUS METYMKOB JJI PYYHOUR pabOTHI.
Ha3znauuth pexum TepmMooOpadOTKH.
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1. OT 9ero 3aBUCHUT TeMIEepaTypa 3aKAJTKH PA3INIHBIX MAPOK OBICTPOPEKYIIEH
cranu?

2. IlpensioxuTh cTalb sl PEXKYILET0 METUIIMHCKOTO HHCTPYMEHTA C BBICOKOMN
KOPPO3UOHHOM CTOMKOCTBIO.

3. Kakoit maTepuan He0OX0AMMO MIPUMEHSTH ISl U3TOTOBJICHUS (pe3 st
00pabOTKM 3ar0OTOBOK MPU AMHAMUYECKUX HArpy3Kax U MOBBIIICHHBIX
ckopocTsx pe3anus. [IpuBectu xum. coctaB u TO.

4. TlonoGpaTh cIuiaB Jj1sl U3TOTOBJICHUS] HHCTPYMEHTA IIPU 00paboTKe
pPE3aHUEM 3aKaJICHHBIX KOHCTPYKIIMOHHBIX CTAIEH. Y Ka3aTh XUMUYECKUN
COCTaB.

5. [loo6patk cTank AJist U3roToBJIeHUs Tonopa. HazHauuTh peskum ero
TEpMOOOPaOOTKH.
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1. CpaBHUTH KpacHOCTOMKOCTH ctajneit P9, IIIX15, X12M. O0bsicHUTH
MIPUYHHBI PA3TUIHUS.
2. VI3 xaKkoii cTanu JenaloT HAMMIBHUKU? YKa3aTh TEPMOOOPaAOOTKY.




3. [logoOpaTk MapKy CTaJIu JUIsl ATMHHBIX Pa3BEPTOK U IJIMHHBIX METUUKOB ,
KOpOOJIeHNE KOTOPBIX MPH 3aKaJIKe HETOMyCTUMO. TermnocToikocTs A0 250°
C. HRC 59-63. Bribop Mapku 000CHOBATh, yKa3aTh XuM. coctaB u TO.

4. ITonoGpaTh cTajb s U3rOTOBJICHUS (Ppe3 st 00pabOTKU METAJIOB C
MOBBIIIEHHON CKOPOCTBHIO pe3aHusl. YKa3aTh XUM. cocTaB, npusectd TO.

5. Onucath TEXHOJOTHUIO U3TOTOBIIEHUS PEXYLIEr0 HHCTPYMEHTA U3 CIUIaBa
TT8K6.

5.4. Onucanne KpuTepueB OLIEHUBAHUS KOMIIETEHIMI U IIKAJIbI OLleHUBAHUS

[Tpun nmpomexxyTouHOM arTtectanuu B (opme 3Kk3ameHa, nuddepeHIIMpOBaHHOIO
3auera MpH 3aluTe KypcoBOM paboThl HCHOIB3YETCS CASAYIOIas 1IKala OLEHUBAHUS: 2
— HEYJIOBJIETBOPUTEIBHO, 3 — YAOBIETBOPUTENBHO, 4 — XOPOILIO, 5 — OTINYHO.

KpurepusiMu onieHuBaHus TOCTHKEHHUN IOKA3ATENEN SIBISIOTCS:
HanmeHnoBanue Kpurepuii onieHuBaHus
IIoKa3aTcirsa
OLCHHUBAHUA
pe3ynbTaTa 00y4eHuUs
0 JTUCIUIUINHE

3HaHUs HOPMAaTUBHBIE JOKYMEHTHI C yKa3aHUEM pekUMOB TO, MUKPOCTPYKTYpBI U
MEXAHNYECKUX CBOMCTB
TEXHOJIOTUYECKUE rnapameTpbl npoiiecca IUIA MIPOU3BOJICTBA

KOMITO3MIIMOHHBIX ~MAaTEpPHaJOB, B TOM YHCIE C HCHOJIBb30BAaHHEM
COBPEMEHHOT'0 MPOTrPaMMHOT0 00eCTICUCHHSI

XapaKTEPUCTHKH IKCIIEPUMEHTAIBHBIX KOMITO3HIIMOHHBIX MaTEPHUAJIOB
npuOOpbl ¥ METONIBI JJIsi  ONPENEICHHUS CBOWCTB KOMIIO3UIIMOHHBIX
MaTepruaIoB

MPUYIUHBI HECCOOTBCTCTBUA KOMITIO3UITMOHHBIX MATCPUATIOB YCTAaHOBJICHHBIM
TpeOOBAHUSIM

Ymenus POBOANUTH 00PAOOTKY IKCIIEPUMEHTANBHBIX JAHHBIX

UCIIOJIb30BAaTh COBPEMEHHOE IPOrpaMMHOE oOecredyeHne s moadoopa
TEXHOJOTMYECKMX  TapaMeTpoB  mpomecca Uil IPOU3BOJICTBA
KOMITO3UIIMOHHLIX MATCPHUAJIOB C 3aJTaHHBIMHA CBOIICTBaAMU

paboTaTb C  HCHBITAaTEIbHBIM  OOOpDYIOBaHMEM Ui  H3MEPEHHS
MHKPOCTPYKTYPBI M MEXaHUUECKHX XapaKTEPUCTHUK CTaJICH

COCTaBJIATh TEXHHYECKOE 3aJaHue Ha pa3pabdOTKy CTajel C 3aJaHHBIMU
TCXHOJIOTUYCCKUMH U SKCIINTYyaTaAlMOHHBIMHA CBOIICTBaAMU

aHAJIM3UPOBATh HECOOTBETCTBHSI, OTydaeMble IPU pa3padOTKe TEXHOJIOTHU
00paboTKHU CTalel ¢ TpeOyeMbIMHI CBOIICTBAMU

Brnanenue HaBBIKAMH TIPOBEACHUS aHAJIM3a CBHIPbS M MaTEepPHANOB Ha COOTBETCTBHE
CTaHgapTaM MW TCEXHHUYCCKUM YCIOBUAM C HCIOJb30BAHUCM HOBEHIITNX
METOJIMK ¥ COBPEMEHHOTO 000pYyAOBaHHUS

HaBBIKAMU T0J00pa TEXHOJOTMYECKHMX IapamMeTpoB Impolecca s

IMPONU3BOACTBA Mar€pruajioB C 3aJaHHBIMH TCXHOJIOTHYECCKUMH H
MEXaHUYECKUMHU CBOMCTBAMHU
HaBbIKaMH HU3MCPCHUA XapaKTCPUCTHK OKCIICPUMCHTAJIbHBIX

KOMITOSMITMOHHEBIX MaTCpHUaIOB
HaBbIKaMU OIIPCACIICHUA COOTBCTCTBHUA KOMITIO3UMIIMOHHBIX MATCpHUATIOB C
HOBBIMH CBOMCTBaMH TEXHUYCCKOMY 3aJaHHUIO




noTpeOuTes

HaBbIKaMU pa3pabOTKHU MPEANIOKEHUH M0 MPEAYNPEKICHUIO U YCTPAHEHHUIO
NPUYMH HECOOTBETCTBHUSI KOMITO3UIIMOHHBIX MAaTEpUaIoB TPeOOBaAHUSM

OneHka npenoJaBaTeaeM BbICTABIIAETCS HHTErPAIBHO € YYETOM BCEX ITOKa3aTesen
U KPUTEPUEB OLICHUBAHUS.
Orenka copMUPOBAHHOCTH KOMITETEHITUH 10 MOKa3aTeNt0 3HAHUS.

Kpurepnit YpOoBEHb OCBOEHMSI U OLICHKA
2 3 4 5

3Hanue He 3naet Jomyckaet 3HaeT 3HaeT U OIUCHIBACT
HOPMAaTHUBHBIX HOPMAaTHUBHbBIC OITUOKY MPU HOpPMaTHBHBIE HOpPMaTHBHBIE
JIOKYMEHTOB C | IOKyMEHTHI ¢ MEePEUYUCIICHUN JIOKYMEHTHI C JIOKYMEHTHI C
yKa3aHuEeM yKa3aHuEeM HOPMAaTHUBHBIX yKazaHHUEM yKazaHHuEM
PEXKUMOB TO, | pexxumos TO, JIOKyMEHTOB C pexumoB TO, pexumoB TO,
MUKPOCTPYKTYPHI ¥ | MUKPOCTPYKTYPHI H | YKa3aHUEM MUKPOCTPYKTYPHI U | MUKPOCTPYKTYPHI H
MEXaHUYECKUX MEXaHUYECKUX pexumoB TO, MEXaHUYIECKIX MEXaHUYIECKIX
CBOICTB CBOICTB MHKPOCTPYKTYpPBI U | CBOWCTB CBOICTB

MEXaHUYECKUX

CBONCTB
3Hanue He 3naet Jomyckaet 3HaeT 3HaeT U OIUCKHIBACT
TEXHOJIOTHUECKUX | TEXHOJIOTHYECKUE OITUOKY MPU TEXHOJIOTMUECKNE | TEXHOJOTHYECKHE
napamMeTpoB napaMeTphl MIEPEUNCIICHUN napaMeTphl napaMeTphl
mporiecca IUTS | TIporecca Juis TEXHOJIOTHYECKUX | Mporecca s mporecca s
MIPOM3BOJCTBA MIPOM3BOCTBA rmapaMeTpoB MIPOU3BO/ICTBA MIPOU3BO/ICTBA
KOMITO3UIIMOHHBIX | KOMIO3UIIMOHHBIX | mpoliecca s KOMIIO3UIIMOHHBIX | KOMIIO3UIIMOHHBIX
MaTepHaloB, B TOM | MaTepUajoB, B TOM | MPOU3BOACTBA MaTepHalioB ¢ MaTepHalioB ¢
qrcie Cc | uucne ¢ KOMITO3UIIMOHHBIX | 3aJaHHBIMHU 3a/IaHHBIMH
HCIIOJIb30BaHUEM HCIIOJIb30BAaHUEM MaTepHayoB ¢ CBOMCTBaMH, B TOM | CBOMCTBaMHU,
COBPEMEHHOI0 COBPEMEHHOI0 3aJlaHHBIMU YHUCIIC UCTIONB3YET | aKTHBHO IMPUMEHSS
MIPOTPaMMHOTO MPOrPaMMHOTO CBOMCTBaMHU COBpEMEHHOE COBpEMEHHOE
obecrieyeHust obecrieyeHusl IporpaMMHOE IporpaMMHOE

o0ecrieyeHue o0ecrieyeHue

3HaHue He 3naer ocnoBHbie | [JomyckaeT 3HaeT OCHOBHBIC 3HaeT U ONMUCHIBACT
XapaKTePUCTUK XapaKTePUCTUKH OITMOKY TIPU XapaKTePUCTHKHI OCHOBHBIE
SKCIEPUMEHTAIbHBI | SKCIIEPUMEHTANbH | IEPEUUCICHUHN SKCIICPUMEHTAIBH | XapaKTePUCTHKHU
X BIX OCHOBHBIX BIX SKCIEPUMEHTAIbH
KOMITO3UIIMOHHBIX | KOMITO3UIIMOHHBIX | XapaKTePUCTHUK KOMIO3UIIMOHHBIX | BIX
MaTepraioB MaTepraioB JKCIIEPUMEHTAIBH | MaTepHUajoOB KOMIIO3HIIMOHHBIX

BIX MaTepUAIOB

KOMITO3HITHOHHBIX

MaTeprajIoB
3nanue npubopoB u | He 3naeT mpubopsr | [lomyckaer 3HaeT npuOOpHI U 3HaeT U ONMUCKHIBACT
METOJIOB JUISL | 1 METOJBI JUISt OITUOKY MPU METOABI AJIs PUOOPHI ¥ METOIBI
OTIpe/IeTICHHS OTIpe/IeTICHHS MIePEYUCICHUN oTpeAeNeHIs JUTS OTIpEJIeTIeHUS
CBOWCTB CBOWCTB puOOPOB U CBOICTB CBOICTB
KOMITO3UIIMOHHBIX | KOMIO3UIIMOHHBIX | METOJOB AJIs KOMIIO3UIIMOHHBIX | KOMITIO3UIIMOHHBIX
MaTepraioB MaTepraioB OTIpe/IeTICHHS MaTepHaIoB MaTepHaIoB

CBOICTB

KOMITO3UIIMOHHBIX

MaTepuaIoB
3HaHne npuunH | He 3naeT npuuunsl | [lomyckaet 3HaeT MPUIHUHBI 3HaeT ¥ OMUCHIBAET
HECOOTBETCTBHSA HECOOTBETCTBHSA OITMOKY TTPU HECOOTBETCTBUSA MPUYUHBI
KOMITO3UIIMOHHBIX | KOMIO3UIIMOHHBIX | MEPEUUCICHUHN KOMITO3UIIMOHHBIX | HECOOTBETCTBUS
MaTepraioB MaTepraioB MIPUYUH MaTepHaIoB KOMTIO3HIIMOHHBIX
YCTaHOBJIEHHBIM YCTaHOBJIEHHBIM HECOOTBETCTBHSA YCTaHOBJIEHHBIM MaTepraIoB
TpeOOBaHUSIM TpeOOBaHUSIM KOMITO3UIIMOHHBIX | TpeOOBaHHUAM YCTaHOBJICHHBIM

MaTepHuaioB TpeOOBaHUIM




YCTaHOBJICHHBIM
TpeOOBaHUSIM

Omnenka chopMUPOBAaHHOCTH KOMIIETCHITHH 110 TTOKA3aTENI0 Y MCHHUS.

Kpurepuit YpoBEeHb OCBOEHUS U OlLIEHKA
2 3 4 5

YMeHue npoBOIUTh He ymeer [IpoBoaurt ¢ YMeeT npoBOaUTH [IpoBoaut B
00paboTKy MIPOBOJIUTH OINOKAMU H 00paboTKy MOJTHOM 00BeMe
AKCTICPUMCHTATLHBI 00paboTKy HEJ0YeTaMU AKCTIEpUMEHTATBH 00paboTKy
X JTAHHBIX SKCIIEPUMEHTAIbH 00paboTKy BIX JIAHHBIX 9KCIIEPUMEHTAIbH

BIX TaHHBIX 9KCIEPUMEHTAIILH BIX JJAHHBIX

BIX JAHHBIX
YMeHue He ymeer C ommbkamMu YwMmeer B moHOM 00BEME
WCTIONB30BaTh MPOBOJUTH OAOOP UCTIONB3YET WCTIONB30BaTh UCIIOJIB3YET
COBpPEMEHHOE TEXHOJIOTHYECKUX IporpaMMHOE COBpPEMEHHOE COBpPEMEHHOE
MpOrpaMMHOE napaMeTpoB obecrniedyeHue mpu MpOrpaMMHOE MpOrpaMMHOE
obOecriedyeHue i mporiecca Jiist MIPOBECHUH obecrniedyeHune npu obecrieyeHue pu
noxbopa MTPOU3BOICTBA nooopa nonoope noxoope
TEXHOJIOTHYECKHUX KOMITO3UIIMOHHBIX | TEXHOJIOTUYECKUX | TEXHOJIOTHYECKHX | TEXHOJIOTHYECKUX
rmapaMeTpoB MaTeprajoB C napameTpoB napameTpoB napameTpoB
npoiecca JUI | HMCHOJIb30BaHHEM nporecca Jis nporecca Juis nporecca Juis
MIPOU3BOJICTBA COBPEMEHHOTO MIPOU3BOJICTBA NPOMU3BOJICTBA NPOM3BO/ICTBA
KOMITO3UIIOHHBIX MPOTPaMMHOTO KOMITO3UIIMOHHBIX | KOMIIO3UIIMOHHBIX | KOMIO3HIIMOHHBIX
MaTepHajoB c obecrieyeHust MaTepHajoB MaTepHaJoB C MaTepHaJoB C
3aJaHHBIMU 3aJlaHHBIMU 3a/IaHHBIMH 3a/IaHHBIMH
CBOMCTBaMHU CBOMCTBaMHU CBOMCTBaMHU CBOMCTBaMH
YMmenune padbortath ¢ | He ymeeT paborathb C ommbkamMu YwMmeer pabortath ¢ | B mosHOM 00BEME
UCTIBITATENbHBIM C HCIIBITATEIbHBIM pabotaert ¢ UCTIBITATEIHBIM UCIIOJIB3YET
000opyaoBaHHEM 00opyaOBaHHEM UCTIBITATENbHBIM o0opynoBaHHEM UCTIBITATENbHOE
TS M3MEpEeHUs JUTSL I3MEPEHUS 00opynoBaHHEM TUTSE I3MEPEHUS o0opymoBaHue ISt
MHUKPOCTPYKTYPBL U | MHUKPOCTPYKTYPHI H JUTSL U3MEPEHHUS MHUKPOCTPYKTYPHI U U3MEpPEHHS
MEXaHUUECKUX MEXaHUUECKUX MHUKPOCTPYKTYPHI U MEXaHHUYECKHX MHUKPOCTPYKTYPHI U
XapaKTePUCTHK XapaKTePUCTHK MEXaHUYECKUX XapaKTePUCTHUK MEXaHUYIECKIX
cTaneu cranei XapaKTEPUCTUK cTaneu XapaKTEPUCTHUK
craneit craneu

YMeHue He ymeet C ommbkamu YMeeT coCTaBIsITh CocraBusieT u
COCTaBIISITh COCTaBIISITh COCTaBIISIET TEXHHYECKOE OTIMCHIBAET
TEXHUYECKOEe TEXHUYECKOE TEXHUYECKOE 3aJaHKe Ha TEXHUYECKOE
3aJaHne Ha 3aJaHne Ha 3aJaHne Ha pa3paboTKy cTamnei 3aJaHne Ha
pa3paboTKy craieil | pa3paboTKy cTajield | pa3paboTKy CTayie C 3aJIaHHBIMHU pa3paboTKy cranei
c 3aJlaHHBIMHU C 33JaHHBIMH C 33JaHHBIMH TEXHOJIOTHYECKUMHU C 3aJJaHHBIMHI
TEXHOJIOTHYECKUMHU | TEXHOJIOTUYECKUMH | TEXHOJIOTMYECKUMHU u TEXHOJIOTHYECKUMH
u u u 9KCIUTyaTallHOHHBI u
OKCIUTyaTallHOHHBl | OKCIUTYyaTAIlMOHHBI | OSKCIUTyaTallHOHHBI MU CBOICTBaMU 9KCIUTyaTallHOHHEI
MU CBOMCTBaMU MU CBONCTBaMU MU CBOMCTBaMU MU CBOMCTBaMU
Ymenue He ymeer C ommbkamu Ymeer [IpoBoaut B
aHAJIM3UPOBATH aHAIM3UPOBATH aHAJIM3UPYET aHAJIM3UPOBATH MOJTHOM 00BeMe
HECOOTBETCTBHA, HECOOTBETCTBHA, HECOOTBETCTBHUA, HECOOTBETCTBHA, aHaJIN3 MIPUYNH
Mojy4aeMble TP | TOIXydaeMble IpH NoJdy4aeMble IpH MoJIy4aeMble TIpU HECOOTBETCTBUH,
pa3paboTke pa3paboTke pa3paboTke paspaboTke MOJTy4aeMBbIX MPHU
TEXHOJIOTHH TEXHOJIOTHH TEXHOJIOTHH TEXHOJIOTHH pa3pabotke
00paboTku craneii | o0paboTku ctanelt | oOpaboTku cranelr | oOpaboTku cranen TEXHOJIOTHH
c TpeOyeMBbIMHU ¢ TpeOyeMbIMU ¢ TpeOyeMbIMU ¢ TpeOyeMBbIMU 00paboTKu cTanei
CBOMCTBaMHU CBOMCTBAMHU CBOMCTBAMHU CBOMCTBaMHU ¢ TpeOyeMbIMU

CBOMCTBaMU

Onenka copMUpPOBAaHHOCTH KOMIIETEHIIUH MO MoKa3aTelo Biajenus.




Kpurepnit YpOoBEHb OCBOEHMSI U OLICHKA
2 3 4 5
Bnaneume He Bnanmeer Bmaneer naBeikamu | Bnameer HaBeIkamMu | BmageeT HaBBIKamMu
HaBBIKAMH HaBBIKAaMH MPOBEICHUSA MIPOBEICHUS HaBBIKAMH
MIPOBEICHUS MPOBEICHUSA aHajau3a ChIpbs U aHaIu3a ChIPhs U MIPOBEACHUS
aHanmM3a CHIPhS W | aHaJIM3a CBHIPhS U MaTepHuaioB Ha MaTepHaIoB Ha aHaIM3a ChIPhS U
MaTepHasoB Ha MaTepHaioB Ha COOTBETCTBHE COOTBETCTBUE MaTepHaIoB Ha
COOTBETCTBHE COOTBETCTBHE cTaHAapTaM u cTaHAapTaM U COOTBETCTBHE
CTaHAapTaM Hu cTaHAapTaM U TEXHUYSCKUM TEXHUYECKUM cTaHzapTaM 1
TEXHUYECKUM TEXHUYECKUM YCIIOBHSIM C YCIIOBHSIM C TEXHUYECKUM
YCJIOBHSIM C YCIJIOBHSIM C HCITOJIb30BaHUEM HCITOJIb30BAHUEM YCJIOBHSIM C
HCITOJIb30BaHUEM HCITOJIb30BaHUEM HOBEHIITHNX HOBEHIIHNX HCITOJIb30BAHUEM
HOBEUNINX METOINK HOBEUIINX METOJUK U METOIUK U HOBEHUIITNX
U COBPEMEHHOIO METOIUK 1 COBPEMEHHOTO COBPEMEHHOTO METOIUK U
o0opymoBaHUs COBPEMEHHOTO o0opynoBaHUs, HO o0opynoBaHUs COBPEMEHHOTO
000pyIOBaHUs JIOTTYCKaeT OMMOKH 0bopyIoBaHUS U
¥ HEIOYETEI JIOTIOJIHSET aHaIu3
SKCIEPUMEHTAIbH
BIMH
pe3ynbTaTamy,
MOJTyYEHHBIMHU C
HCII0JIb30BaHUEM
MPOrpaMMHOTO
obecreucHus
Bnanenue He Bnaneer Bnaneer naBeikamu | Bnanmeer HaBeIkamMu | BrnajeeT HaBBIKaMu
HaBBIKaMH 1TO00pa | HaBBIKAMH TOI00pa moabopa rogbopa rogbopa
TEXHOJIOTHYECKUX TEXHOJIOTHYECKUX TEXHOJIOTHYECKUX TEXHOJIOTHYECKUX TEXHOJIOTHYECKHUX
rnapamMeTpoB rnapamMeTpoB rnapamMeTpoB napameTpoB napameTpoB
npoiiecca ISt mpoiiecca Jist mpotiecca Jist mpoiecca Jjist npoiecca Jjist
MIPOU3BOJICTBA MIPOU3BOJICTBA MIPOU3BOJICTBA MIPOU3BOJICTBA MIPOU3BOJICTBA
MaTepHuaioB C MaTepHalioB ¢ MaTepHalioB ¢ MaTepHayoB ¢ MaTepHayoB ¢
3aJITaHHBIMHA 3aJITaHHBIMHA 3aJITaHHBIMHA 3aJaHHBEIMHA 3aJaHHBEIMHA
TEXHOJIOTHYECKUMH | TEXHOJIOTHYECKUMH | TEXHOJOTHYECKUMHU | TEXHOIOTMYECKUMHU | TEXHOIOTHYECKUMHU
A MEXAaHWYECKHMHU | W MEXAHWUYECKMMH | WM MEXAQHMYECKHUMH | W MEXAHWYECKHMH | W MEXaHHYECKHUMH
CBOMCTBaMH CBOMCTBaMH CBOMCTBaMH, HO CBOHMCTBaMH CBOWMCTBAMH U
JIOITYCKAET OIIUOKU JIOTIOJTHSIET BBIOOP
¥ HEIOYETEI pe3ynbpTaTamy,
MOJIYYEHHBIMH C
HCITOJIb30BaHUEM
MIPOTrPaMMHOTO
obecrieueHus
Bnanenue He Bnaneer Bnaneer naBeikamu | Bnanmeer HaBeIkamMu | BrnajeeT HaBBIKaMu
HaBBIKAMH HaBBIKAaMH HU3MEPECHHUS U3MEpEHUs U3MEpEHUs
M3MEPEHMSI M3MEPEHMSI XapaKTEPUCTHK XapPaKTEPUCTHK XapPaKTEPUCTHK
XapaKTEPUCTUK XapaKTEePUCTUK SKCHEPUMEHTANbH | SKCHEPUMEHTAJIbH | 3KCIHCPUMEHTAIbH
SKCIIEPUMEHTAIBHBI | AKCIEPUMEHTAIBH BIX BIX BIX
X BIX KOMITO3ULIMOHHBIX | KOMIO3HMIMOHHBIX | KOMIIO3MIIMOHHBIX
KOMITO3ULIMOHHBIX KOMITO3ULIMOHHBIX MaTepHaoB, HO MaTepHasoB MaTepHaIOB U
MaTepHuaioB MaTepHaoB JTOTTYCKAaEeT OIIHOKH JIOTIOJTHSIET BBIOOP
¥ HEIOYETHI pe3ynbTaTamu,
MTOJTYICHHBIMHA C
HCITOJIb30BAHUEM
MPOrpaMMHOTO
obecrieueHus
Bnanenme He Bnanmeer Bmaneer naBeikamu | Bnanmeer HaBeIkamMu | BmageeT HaBBIKamMu
HaBBIKAMH HaBBIKAaMH onpeeICHUs onpeeneHus onpeeneHus
OTIpEICIICHIS OTIpeICIICHIS COOTBETCTBHSA COOTBETCTBUS COOTBETCTBUS
COOTBETCTBUSA COOTBETCTBUSA KOMITO3ULIMOHHBIX | KOMIIO3HMIIMOHHBIX | KOMIIO3MIIMOHHBIX
KOMITO3UIIHOHHBIX KOMITO3UIIHOHHBIX MaTepHalioB C MaTepHayoB C MaTepHayoB C




MaTepHuaioB c MaTepHalioB ¢ HOBBIMHU HOBBIMU HOBBIMU
HOBBIMU HOBBIMU CBOMCTBaMU CBOMCTBaMHU CBOMCTBaMHU
CBOMCTBaMHU CBOMCTBaMHU TEXHUYECKOMY TEXHUYECKOMY TEXHUYECKOMY
TEXHUUYECKOMY TEXHUYECKOMY 3a/IaHHIO, HO 3a/IaHUIO0 33/1aHHIO, B TOM
3aJITaHUI0 3aJITaHUI0 JIOITYCKAET OIMHNOKH YHCIIE C
Y HEJI0YETHI WCTIOJIb30BaHHEM
COBPEMEHHOTO
MPOrpaMMHOTO
obecrevyeHus
Bianenue He Brnaneer Bnaneer naBpikamu | Brnaneer HaBbikaMu | Brnaneer HaBblkamu
HaBBIKAMU HaBBIKAMU pa3paboTku pa3zpaboTku pa3zpaboTku
pa3paboTKu pa3paboTKu NpeJIOKEeHUH 10 MPEJJI0KEHUH 110 MPEJJI0KEHUH TT0
MPeJIOKEHUA 10 | TPEIIOKEHUH 110 MPEIyNPEeXICHHIO | MPEIYNPEeKICHUIO | MPerynpekIeHUI0
MIPEAYIPEKICHUIO MpEeAYyIPEKICHUIO U YCTPAHEHUIO U YCTPAHEHUIO U YCTPAHEHUIO
u YCTPaHECHUIO U YCTPaHCHUIO MPUYUH MIPUYUH MPUYUH
MIPUYUH MIPUYUH HECOOTBETCTBHSA HECOOTBETCTBHSA HECOOTBETCTBHSA
HECOOTBETCTBUS HECOOTBETCTBUS KOMITO3UIIMOHHBIX | KOMIIO3UIIMOHHBIX | KOMIIO3UIIMOHHBIX
KOMITO3UIIMOHHBIX KOMITO3UIIMOHHBIX MaTepUaioB MaTepUaIOB MaTepUaIOB
MaTepHualioB MaTepHralioB TpeOOBaHUIM TpeOOBaHUSIM TpeOOBaHUSIM
TpeOOBaHUSIM TpeOoBaHUSIM notpeouTens, Ho MoTpeOuTeIsI noTpeouTens, B
moTpeduTeNst OTpeouTeNs JTOTTYCKAaEeT OIIHOKH TOM YHCIIE C
1 HEJOYCThI HCIIOJIB30BaAHUEM
COBPEMEHHOTO
MPOTrpaMMHOr0O
oOecrievyeHus
6. MATEPUAJIBHO-TEXHUYECKOE
U YYEBHO-METO/JMYECKOE OBECIIEYEHUE
6.1. MaTepuaJibHO-TeXHHYECKOE ODecneyeHmne
No HaumenoBanue crennaibHBIX TOMEIICHUN U OCHalIEHHOCTD CIIEUUATBHBIX TOMEIICHUN U

TTIOMETICHHUH JIJIS1 CAMOCTOSTEIIHHOU PabOTHI

TTOMETICHHH JIJIST CAMOCTOSITEIBHON PabOTHI

1 YuebHas ayautopus s TpoBeneHus 3aHsaTuil | CrienmanusupoBanHas mebens; [IK ¢ qoctymom k
JIEKIIHOHHOTO THUIA, TPYMIIOBBIX u | cetu Internet u mporpamMHusiM obecnieuerreM MS
WHIUBUAYaJIbHBIX  KOHCydbTalmi, Tekymero | Office, snekrponnas nHTepakTuBHas nocka Hitahi
KOHTPOJISI M TIPOMEXKYTOUHOU aTTtectammu YK3,

Nel03

2 VYuebnas ayIUTOpHS TUIs npoBenenus | CnenuanusupoBanHas Mebenb; I1K ¢ moctymom k
nabopaTopHBIX  3aHATHH,  TPYNNOBBIX U | cetH Internet u mporpammueiM obecnieueHrneM MS
WHIMBUAYaJIbHBIX  KOHCyJbTalmi, Tekyiero | Office, mpoektop, MpOEKIIMOHHBIN SKpaH
KOHTpOJII M NPOMEXYTO4HOU arrectamuu YK3,

Nel07

3 YuTanpHBINA 3aI OnOIIMoTEKH s | Crienuanm3upoBaHHasT MeOeNb, KOMITBIOTEpHAs

CaMOCTOSITETFHON PabOTHI TEeXHHMKa, MOAKIIOUeHHas K cetu «MHTepHeT»,
uMeroImas JOCTYII B 3IIEKTPOHHYIO

WHPOPMALMOHHO-00pa30BaTENbHYIO CPERY
4 MeTtoandeckuii KaOMHET Crienman3upoBaHHas MeOen;

MYJIbTUMEAUNHBIN TPOEKTOP, IEPEHOCHOM AKpaH,
HOYTOYK

6.2. J/IueH3MOHHOE U CBOOOAHO PacNpoCTPaHsieMoe MPOrpaMMHoOe o0ecrieyeHue

[TepedyeHs JIMIIEH3HOHHOTO U CBOOOIHO PACIIPOCTPAHIEMOTO MTPOTrPAMMHOTO
o0ecrneyeHus




Ne IIepedeHs MMIIEH3MOHHOTO IPOrPAMMHOTO PexBHU3UTEI TOATBEPKIAIOILETO TOKYMEHTA
o0ecrnedeHus.
1 Microsoft Windows 10 KopriopatuBnas Cormamenne  Microsoft  Open  Value
Subscription  V6328633. Cornairenue
nerictButenbHO ¢ 02.10.2017 mo 31.10.2023).
Horosop MMOCTABKH I1O
0326100004117000038-0003147-01 oT
06.10.2017

2 Microsoft Office Professional Plus 2016 Cormamenne  Microsoft  Open  Value
Subscription  V6328633. Cornairenue
nericreutensHo ¢ 02.10.2017 mo 31.10.2023
3 Kaspersky Endpoint Security | Cyonunensuonnsiii  gorosop Ne 102 ot
«Crangaptaeiid Russian Edition» 24.05.2018. Cpok mAeWCTBUS TUIEH3UU 10
19.08.2020

I'paxnancko-npaBoBoii JloroBop (KoHTpakr)
No 27782 «lloctaBka mpojjieHUs] TpaBa
MOJIb30BaHUS (JIMLIeH3UN) Kaspersky
Endpoint Security ot 03.06.2020. Cpoxk
nercrsus nunenszun 19.08.2022r.

4 Google Chrome CBoboano pacmnpocrtpansemoe 1O cormacHo
YCJIOBUSIM JIMIIEH3MOHHOTO COTJIAIIECHUS

5 Mozilla Firefox CBoboano pacmnpocrtpansemoe 1O cormacHo
YCJIOBUSIM JIMIIEH3MOHHOTO COTJIAIICHUS

6.3. Ilepeyennb yueOHBIX U31aAHUI U Y4eOHO-METOAMYECKNX MATEPHUAJIOB

1. JlJaxtun KO.M. MetamioBenenue u TepMmudeckas oOpabotka. — M.:
Mertamnyprus, 1986. — 360 c.

2. 'ynses A.Il. MetamoBenenue. — M.: Metamutyprus, 1986 — 544 c.

3. HoBuxoB U.N. Teopus Tepmudeckoit 00paboTku MmetasiioB — M.: Meramnyprus,
1991. - 400 c.

4, bammaua FO.A., YmakoB b.K., Cekeit A.I'. TexHosorus TepMUYECKOM
o0paboTtku ctanu — M.: Meramnyprus, 1986.

5.—421c.

6. KomaueB Bb.A., I'abunynun P.M., Iluryzos FO.B. Texnonorus tepMuueckon
00pabOTKM IIBETHBIX METAJLIOB U CIIaBOB — M.: Metamtyprus, 1980. — 280c.

7. l'emnep 10.A., Paxmirant A.I'. Marepuanosenenue — M.: Meramnyprus, 1978.
— 446 c.

8. Tpasun O.B., TpaBuna H.T. Matepuanosenenue — M.: Metammyprus, 1989. —
384 c.

9. Jlaxtur FO.M., JleonTtheBa B.I1. Marepuanoeaenue. — M.: MammHoCcTpoeHHME,
1980. — 493 c.

6.4. IlepeyeHb HHTEPHET PeCypCcoB, NPOPecCHOHATBHBIX 0a3 JaHHBIX,
HHGPOPMALNMOHHO-CIIPABOYHBIX CHCTEM

1. Dnexrponnas oubmuoreka BI'TY um. B.I'. llyxosa, https://elib.bstu.ru/
2. DnextpoHHO-OnOmoreuynas cucrema «IPRbooksy http://www.iprbookshop.ru



https://elib.bstu.ru/
http://www.iprbookshop.ru/

3. DNIeKTPOHHO-O0UOINOTEeYHAs cucrema «Book On Lime»
https://bookonlime.ru/

4. DJIEKTPOHHBIM apxuB OTKpbeIToro goctyna BI'TY wum. B. I'. IIlyxoma
http://dspace.bstu.ru/
5. DnexkTpoHHO-OMOIMOTEeYHAs cucrema M31aTeNbCTBA «JIaHb»

http://e.lanbook.com
6. OnekTpoHHO-OMONMMOTEYHass cUCTeMa «YHHUBEpCUTETCKas  OulOImoreka
onmainy» http://biblioclub.ru/



https://bookonlime.ru/
http://dspace.bstu.ru/
http://e.lanbook.com/
http://biblioclub.ru/
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