MUHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3BOBAHU ST POCCUMICKOI ®EJIEPAIINHN
benepanbHOE TOCYIaPCTBEHHOE OO KETHOE 00pa30oBaTeIbHOE YUPEKICHUE
BhICIIET0 00pa30BaHUs
«TONBATTUHCKUMI TOCYIapCTBEHHBIN YHUBEPCUTET»

b1.b.10

(unoexc OoucyuniuHot)

PABOYAS ITPOI'PAMMA JUCHHUIIVINHBI

(Haumenosanue OUCYUNIUHbL)

MatepuanoBenenue ¥ TeXHOJIOTHS KOHCTPYKIIMOHHBIX MaTEePHAJIOB

10 HATIPABJICHUIO TIOJITOTOBKH
15.03.01 MammHOCTpOCHHE

HaIpaBICHHOCTH (TIPodHIIbH)
CoBpeMeHHbIE TEXHOJIOTUYECKUE MPOIIECCHl M3TOTOBJICHUS JIeTalell B MAIIMHOCTPOCHHN

®opma 00ydeHUs: 3a09HAs
I'ox mabopa: 2020
O6mras Tpynoemkocts: 8 3E

Pacnpeueneﬂue YaC0B JUCHHUIIMHBI IO CEMECTPpaM

Cemectp 3 4
®opma KOHTPOJIA 3a4eT 3a4eT Hroro

Bun 3ansaruit

Jlexuun 2 4 6
JlaGopaTopHbie 2 4 6
[TpakTHueckue 2 2 4
PykoBoJICTBO: KypcoBble padoTsI (mipoektsi) / PI'P - - -
[TpomMexxyTouHast aTTecTanus 0,25 0,25 0,5
KonraktHas paboTa 6,25 10,25 16,5
CamocTosTenpHas padora 98 166 264
Kontpoinb 3,75 3,75 7,5
Hroro 108 180 288




Pabouyto mporpamMmy cocTaBuiI:

JOTICHT, Kauauaat ¢gus.-mat. Hayk [lomosa JI.W.

(OondxcHocmy, yuernoe 3eanue, cmenensb, Pamunus 1.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUTUTHHBL:

X OtcytcTBYyeT

Penensent

(Oondicnocmy, yuernoe 36anue, cmenetsb, Pamunus U.0.)

Pabouast mporpamma auciuIuinHbl coctaBieHa Ha ocHoBaHuu ®I'OC BO u ydeOHOTO 1aHa
HanpasyieHus noaroroBku 15.03.01 «MammHocTpoeHHE»

Cpok neiicTBus padoueil nporpaMMbl AMCUMILIMHBI 10 «31» aBrycra 2025 r.

COI'NTACOBAHO

3aBenytomuii kadeapoit «Capka, 00paboTKa MaTepuanoB JaBICHUEM U POACTBEHHbBIE MPOIECCHI»

«30» aBrycra 2019 r. B.B. Enbuios
(noonucs) (A.0. Damuaus)

YTBEPXIEHO

Ha 3aceJaHuU Kadeapsl
«HaHoTexHonornu, MaTepruaIoBeIeHUE U MEXaHUKa»

(mpotokon 3acemxanust Ne 1 ot «30» aBrycra 2019 r.).



1. Ileaib 0cBOEHUA TUCHUILIHHBI

Ilenb oOcCBOeHUS AMCUMIUIMHBI — TIO3HAHME TMPHUPOABI M  CBONCTB MaTepUANIOB,
3aKOHOMEPHOCTEH WX HM3MEHEHHUS NPHU BO3JACHCTBUU PA3IUUYHBIX (AKTOPOB, a TaKXKe CIIOCOOOB
MpUIaHusl 0COOBIX CBOMCTB Marepuaiam Juist Ux 3(pPeKTUBHON IKCILUTyaTallUH.

2. Mecto nucuumiuabl B cTpykrype OIIOITI BO

JIMCUMIUIMHBL ¥ TPAaKTUKH, HAa OCBOCHHM KOTOPBIX Oasupyercs HaHHas IUCHUILINHA:
®usuka, Xumus, TexHOI0rus KOHCTPYKIIMOHHBIX MaT€pPUaIOB.

JIMCUUIIIMHBL U TPAaKTUKH, JJI1 KOTOPBIX OCBOEHHE JAaHHOM TUCIUILUIMHBI HEOOXOTUMO Kak
npeauecTBytoiee: MarepuanoBeaenue ceapku, [laiika marepuanos, CBapka crellMaibHbIX CTalel
U CIUIaBOB, Bujbl, NpUYUHBI U MOCIEACTBUS Ne(dEKTOB IpU cBapke, Teopus CBapOUHBIX MPOIIECCOB,
KoHTponp KkadecTBa CBapHbIX CO€QUHEHHH, OCHOBBI Hay4yHBIX MHCCJIEIOBaHMUI, IMOATOTOBKAa K

MpOLEAYpE 3alIUThI ¥ Tporeaypa 3amuTsl BKP.

3. Iliianupyembie pe3yJibTaThl 00yu4eHusi KOHTpPoJIb KavyecTBa CBAPHBIX COeAMHEHUI

dopmupyemMbie U HNuagukaropbl
KOHTPOJINpyeMble AOCTUKEHUS IInanupyemble pe3yJbTaThl
KOMIIeTeHIINH KOMIIeTeHIU I o0yueHust
(K0J1 1 HAMEHOBAHUE) (K0J1 1 HAMEHOBAHUE)

OIIK-1 - YMEHUEM - 3HaTh:! CIIELUAIIBHYIO
UCIOJIb30BaTh  OCHOBHBIE TEPMHUHOJIOTHIO, OCHOBHBIE KJIaCChl
3aKOHBI COBPEMEHHBIX MaTepHuaJloB,
€CTECTBEHHOHAYYHbIX pasiyHble YPOBHM HX CTPOEHMUS,
JUCIUILINH B CBOICTBA, MIOCJIEZI0BATENBHOCTh
npodeccnoHaIbHON ¢dbopmupoBaHus CTPYKTYPBI u

ACATCIIBHOCTH, IIPUMCHATDH
MECTOABI MAaTEMATUYCCKOI'O

CBOMCTB MarcpuajioB B 3aBUCUMOCTH
OT BHJAAa BHCIIHETO BOSI[GIZCTBHH.

aHanm3a " YMeTh: UCIOIB30BaTh OCHOBHBIE
MOJIEJITUPOBAHUS, 3aKOHBI MaTEPUAJIOBEACHHUS B
TEOPETUYECKOTO u npodeccuoHanbHOM e TeNIbHOCTH,
AKCIEPUMEHTAIBLHOTO pacuppoBBIBaTH MAPKU
VICCIIEIOBAHMUS MaTepuasoB, ONPEIENATh UX

CTPYKTYPHBIE COCTABIISIOILNE,
XapaKTepHbIE CBOIICTBA, Ha3HAYEHUE
MaTepHaoB U 00JIaCTH UX
MMPUMCHCHUA. CBs3bIBaTh
¢du3nyeckre 1 MEXaHU4ecKue
CBOMCTBA MAaTE€pUAJOB, a TAK K€
ABJICHUS, IPOTEKAIOLINE B HUX, C
TEXHOJIOTHYCCKUMHU ITpoHeCcCaMn

MIPOU3BO/ICTBA.
Bmanets: METOdaMH
MaTeMaTHYECKOIO a”ajgn3a H

MOJICIIMPOBAHUS, TEOPETUYECKOTO H
HKCIEPUMEHTAIBHOTO UCCIIE0OBAHUS,
HaBbIKaMHU BbIOOpa MaTepuasna Jyis
KOHKPETHBIX YCJIOBHI JKCIUTyaTaluu
1 HaBBIKaMH BBI60pa OIITUMAJIbHBIX
croco0oB moJy4yeHus M 00padoTKu




dopmupyeMbie U HNuaukaTopsl
KOHTPOJINpyeMble AOCTUKEHU S IInanupyemble pe3yabTaThl
KOMIETEeHI[UH KOMIeTeH Uit 0o0y4yeHHs
(Ko ¥ HAMMEHOBAHUE) (KO U HANMEHOBAHUE)
MaTepHuaoB.

OIIK-2 - oco3HaHueM - 3HaTh:  (U3WYECKYI0  CYIIHOCTH
CYyIIHOCTH M 3HAu€HUs SIBIICHUH, TIPOUCXOISIIIIUX B
uH(bOpMalluu B Pa3BUTUU MaTepuaiax B YCIOBUSAX

COBPEMEHHOTO0 00IIIecTBa

MPOU3BOJICTBA W DKCIUTyaTallHH.
®akTopbl U CHOCOOBI  YIPOYHEHUS
MaTepUaIoB, OCHOBHBIE  METOIbI
MEXaHUYECKUX HCIIBITAHUH, BHIBI
pa3pylieHus, BUABI TCPMUYECKOU H
XUMHUKO-TEPMHYECKON  00paboTKH
CILIABOB.

VYMeTh: CaMOCTOSITETIbHO NPHUMEHSTh
METOABl M  CPEICTBA  IO3HAHWS,
OOy4eHUS W CaMOKOHTpPOJIL JUIA
npuoOpeTeHus HOBBIX 3HAHUH U
YMEHHH B obnactu
MaTepHaIOBEICHHS U
npodecCHOHATBHON AEATEIHHOCTH.

BJIaIIeTI)I HaBbIKaMH HCIIOJIb30BaHUA

CIIPaBOYHOU u crenuaibHON
TEXHUUYECKOMN JUTEPaTYphl,
odopmiIeHHS KOHCTPYKIIMOHHO-

TEXHOJIOTHYCCKOM AOKYMCHTAIUU.




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI
4.1. CTpyKTypa U cogep:kanue qucuuminibl MatepuanoBenenue u TKM 1

Bux ®opMbI TEKYLIET0
. KOHTPOJIA
Moy (pa3zen) yqeuﬁﬂo HaI/IMeHOBaHIfe TeM 3aHATHI Cemect | O0bem| bauu | UnTepak (HaMMeHOBaHMe
i (yuedoHoOl padoTHI) p , 4. bl THB, Y.
paGoThI OLIEHOYHOT 0
cpeacTna)
Monyis 1 Jlexk.l1 | ATOMHO-KpPUCTAJUIMUECKOE CTPOECHUE TBEPIBIX 3 2 2 Bomnpocsl k 3auery
Kpucrammmaeckoe T€Jl, OCHOBHbBIE CBOMCTBA KPUCTAJLJIOB. Ne 1-6,14-17
CTPOCHHE METAIJIOB U TepMoarHaMu4YecKue OCHOBBI (Da30BBIX
CILTaBOB. npeBpalieHni 3aKOHOMEPHOCTH
Teopus KprCTAUTH3AIHH. KPUCTAJUIN3AIUH.
JIa0.1 TepMuueckuii aHaJIn3. AHAJIU3 JUarpamm 3 2 KomiuiekT 3amanuii K
COCTOSIHUSI na0.p.1
Mopyns 2 IIp.1 OCHOBHBIE METOILI MEXaHUYECKUX UCIIBITAHUN 3 2 KomiuiekT 3aganuii K
M3menenue CBOMCTB U OIIPEAEICHUS MEXaHUYECKUX XapaKTEPUCTHUK. [p.1
METaJIJIOB U CIUIaBOB 0€3)
(ba30BBIX IpeBpaILLECHUI.
MexaHu4eCcKre CBOWCTBA
M UX XapaKTePUCTHKHU.
Monymu 1-2 IT1A IIpomexxyTouHas arrectaus 3 0,25
Monynu 1-2 Cm.p. |CamocrosrenbHas paboTa 10 U3y4eHHUIO 3 98 Bomnpocsl k 3auery
CHEIUAaTILHOM IUTEepaTyphl U 0(POPMIICHHUIO Ne 7-13,19-22
1ab0PAaTOPHBIX U MPAKTHUECKUX PadoT.
Kontpo:b 3ayer 3 3,75 100 TectupoBanue
Bonpocsl k 3auety
Hroro: 108 100




4.2. CTpyKTYypa M colep:kanue Jucuuniuasl Marepuanosenenne u TKM 2

DopMBbI TEKYLLET0

CIELUANIbHOM JUTEPaTyphl U 0(OPMIIEHUIO

71a00PATOPHBIX U MPAKTHUECKUX PadOT.

Bun
yueOHO HaumeHoBaHue TeM 3aHATHI Cemect | O0bem| bauaa | UnTepak KONTPOIS
Mopnyas (pa3aen) 9 . (HauMeHOBaHMe
i (yueOHOii padoThI) p , 4. bl THB, 4.
paboTsr OLIEHOYHOI0
cpeacrsa)
Mopyisb 3. Jlek.2 |Jlmarpamma coctosinus «Kene3o-yriepoay. 4 2 2 Bomnpoce! k
Huarpamma cocTosiHus CtpykTypooOpa3zoBaHue CTaliei ¥ YyT'yHOB. 3aueTyNel-7
«OKene3o-yrnepoay.
CtpykrypooOpa3oBanue |JIa0.2 |Mukpockonuueckuii ananus. CTpyKTypa 4 2 KommnekT 3amannii k
CTaJiel U YyT'YHOB. CTaJIel B pABHOBECHOM COCTOSIHUH. JL.P.2
3aBUCUMOCTb CBOMCTB CTaJIel OT COAEPIKAHUS
yriaepoja.
Monynb3 ITA [IpomexxyTouHas aTTecTamus 4 0,25
Mopyns 4 Jlex.3  |IIpeBpaiiieHus B CTISIX MPH OXJIAXKICHUH. 4 2 2 Bomnpocs! k 3auety
Tepmuueckass 00paboTka JlnarpaMma M30T€pPMHUECKOTO IIPEBPAIICHUS Ne8-16
CTaJeH U CIJIABOB. aycrenuta. Buasl TO, HazHaueHue,
TEXHOJIOTHYECKUE TapaMeTPBI.
Jla6. 3 |3akanka u OTIYCK YTJIEPOAMCTON CTaJIH. 4 2
Monyis 5 IIp.2 BnusiHue Jerupyrommx 3J1eMEHTOB Ha 4 2 2
Knaccudukanms MIPOKATMBAEMOCTh CTaJIeH, BBIOOp cTajel 1o
KOHCTPYKIIMOHHBIX MIPOYHOCTHU M MPOKATUBAEMOCTH.
MaTepuaioB, 00JIaCTH WX|
MPUMEHEHHS.
CrenuanbHbIe  CILIABBI,
HEMETaJUTNYECKUe u
KOMITO3UITIOHHBIC
MaTepUabl.
Monaynu 3-5 Cm.p. |CamocrosiTenbHas paboTa 1o U3y4eHHUIo 4 166 Bomnpocsr k 3auery

Nel7-22




DopMBbI TEKYLLET0

Bun

y4eOHo HanMeHoBaHMe TeM 3aHATHI Cemect | O0bem| baun | UaTepak KOHTPOJIH

Mopyas (pa3aen) 9 . (HauMeHOBaHMe
i (yueOHOii padoThI) p , 4. bl THB, 4.
OLICHOYHOI 0
padoThI
cpeacrsa)
Kontposb 3auer 4 3,75 100 TectupoBanue
Bormpocs! k 3agery
Hroro:| 180 100




5. O0pa3oBaTebHbIE TEXHOJIOTHU
HpI/I HU3YUCHUHN NUCHUIINIMHBI MIPUMCHACTCA TCXHOJIOTUA JUCTAHIIMOHHOT'O OGy‘IGHI/IH.

6. MeToguyeckue yKkazaHusi 110 OCBOCHHIO 1M CLHMIIJIMHbI
Metoaudeckue peKOMEHIAUUN CTYACHTY M IPENOAABATEII0 U3JI0KEHBl B METOJUYECKHUX
yKa3aHMIX K JJAOOpaTOPHBIM paboTaMm:
1. Vuebnoe nocobue mst BBIIOJIHEHHS Ja60PATOPHOTO MPAKTUKyMa 110 KypCy
«MatepuanoBeieHHE» JIJIsl TEXHUYECKUX HaIlpaBJICHUH MOArOTOBKH OakanaBpos/ I'.B.
KneBuos [u np.]. — Tonssartu: TI'Y, 2016.- 170 c.

7. OueHoYHbIE CPeACTBA

7.1. IlacnopT 011eHOYHBIX CPEACTB

Koa koHTpO/IMpYyeMOil KOMIIETeH MU HaumenoBanmue
Cemectp
(UJIM ee 4YacTH) OLIEHOYHOI'0 CPeJCTBA
3 OIIK 1 KomrnekT 3aganmii k 1ab.p.1
Bonpocsr k 3auery Ne 7-13,20-22
OIIK 2 Kommnexr 3aganmii k [p.1
Bompocsr k 3auery Ne 1-6, 14-19
4 OIIK 1 Kommnexr 3ananuii k JI.P.2
Bompocsr k 3auery Ne 2-6,11-16,20
OIIK 2 Bomnpocs k 3auety Ne 1, 7-10,17-22.

7.2. TunoBble 3aJaHUS] MU HHbIE MATepPUAJIbl, HEO0X0IMMBbIe VIl TEKYILIEero KOHTPOJIs

7.2.1. KoMmIutekT 3a1aHuii K JlabopaTopHoii padore Nel

Tema: «Tepmuueckuii aHaTN3 CIUIAaBOB. AHAIN3 JWArpaMM COCTOSIHHSI IBYXKOMITOHEHTHBIX
CHCTEM»

A) OpopMuUTh OTUET O TEME J1abOpaTOPHOU PabOTHI.

b) IlocTpouts AuarpaMmy COCTOSIHUS «OJIOBO-IIMHK» METOJIOM TEPMUYECKOI0 aHATIN3a.
1. TTosmyunTh CIIJIaBHI ¢ YKa3aHHBIM COJICp)KaHHEM IIMHKA M HAarpeTh WX J0 PacIlUIaBICHUS.
2.0x71aqTh CIIaBbl U 3aMKCUPOBATh TEMIIEPATyphl CIUIABOB MPU OXJIAXKICHUH yepe3 Kaxkabie 30

CeK.

3.IlocTpouTh TEpPMUYECKHE KpPUBBIE OXJAXKJCHHUS CIUIABOB M OMNPENENUTh KPUTHUECKHE TOUYKU
(ha30BbIX MTpPEBpAILIEHUI.
3. [octpouts AMarpaMMy COCTOSIHUSL «OJIOBO-IIMHKY», YKa3aTh TUII MarpaMMbl COCTOSTHHS, Ha3BaHUs
JMHUH TrarpamMMbl U (pa3oBbIe IPEBPAICHNS, COOTBETCTBYIOIINE JTMHUSAM JHAarPaMMBL.

B) BbInosHUTS HHAMBUYAIbHOE 3a/JaHHE.

3apucoBatb, coOI0ast MacITad, JAHHYI0 BapUaHTOM JIHarpaMMy COCTOSIHUS U BBIITOJIHUTH
ClIelyIolIEee:

a) YCTAaHOBHTH THIT JAHHOW JarpaMMbl;

0) ompenenuTe CTPYKTYpHBIH U  (a3oBbIf cocraB Bcex ob0iacTel ©  OTpa3HUTh
€r0 COOTBETCTBYIOIIMMHU OYKBEHHBIMH 0003HAYCHUSIMH HA JHArPaMME;

B) ONPEICTUTh MOJIOKEHHE CIIaBa, JAHHOTO BAPHAHTOM, Ha TUarpaMMe COCTOSHUS;

I) ONpEeAETHTh YHCIO CTeNeHed CBOOONBI CIlaBa B €ro KPUTHYECKHX TOYKAX WB
TEMIIEPaTypHBIX HHTEpBANaX MEXJIY KpUTHUYECKUMH TO4YKaMH To mpaBuiny (a3 I['mbbca u
MIOCTPOUTH KPUBYIO OXJIAXKACHUS 3TOTO CIUTaBa B KOOPAWHATAX TEMIIEpaTypa-BpeMs;

J1) ONpEeNeNuTh Ui 3aJaHHOM BapHMaHTOM TeMIepaTyphl CIUlaBa cOCTaB (a3 U BECOBOE
cooTHoIeHue ¢as;

€) 0XapaKTepH30BaTh CTPYKTYPY 33JaHHOTO CIIJIaBa IIPH KOMHATHOM Temreparype.



Bapuanr 1 (u eme 20 BapuaHTOB AHarpaMM COCTOSTHHS)
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I') Bommonnuth 5 3agaHuii KTOrOBOro TECTA.

Bapuanr 1 (u enie 10 BapraHTOB TECTOB)
1.Ha3zoBuTe THII cI1aBa, KOTOPOMY XapaKTepHa JIaHHAs KPUCTAIUTMYECKAsT PEIIeTKA

1. TBepablil pacTBOp BHEAPEHUS.
2. TBepaplil pacTBOp 3aMELICHMUS.

.. 3. XuMHuyeckoe cCoequHEHUE.
zg 4. MexaHnuyeckas CMECh.
A

2.KpuTHUYECKUM 3apOJIbIIIIeM Ha3bIBACTCS
1. 3apobIr TBEpIOH (a3bl
2. Takoin 3apO/IbIIIL, poct KOTOPOTO

O —KOMIIOHEHIT!
@ —«orioHeHm B COIPOBOKAAETCS MOBBIIEHNEM dHeprun ['ndoca.
3. 3apobIIll CIIOCOOHBIN K POCTY.
4. xpucTauIMYecKas YacTUIA TPHUMECH.

3.IlpaBuio ¢a3 uMeer BUL ......

1.C = K+d-1.
2.C = Dd+K+1
3.C=0d-K+1
4.C = K-®+1

4.Yxaxure (a3bl, HaxXos1I1ecs B paBHOBecHH Ha TMHUM JIE nuarpaMmbl cOCTOSHUS

T 1.B + xxunxocTth
2. A+XKUIKOCTH
[ B 3.A+ B + xuakocts
4.A+B
P o
i}
A B

5. KonnuectBo TBepnoil a3l B Touke «b» crutaBa | mo mpaBuily OTpe3KOB ompeensiercs
KaK...
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7.2.2. KomnuiekT 3a1anuii K npakTuyeckoii padore Ne 1

Tema: «MeToapl MEXaHUYECKUX UCTBITAHUN. OmpeelieHue MEXaHHUECKUX XapaKTePUCTHK.
HcnpiTanue oOpa3IoB HAa PACTSHIKEHUEH

A) OdbopmMuTh OTUET IO TEME PAOOTHI.

b) BeinoanuTk 3aaHus K MpakTUYECKOM padoTe.

1. M3yuntp MeTonbl UCHBITAHUNA MaTepHUaroB Ha TBEPAOCTb, YIApHYIO BSA3KOCTb, YCTAJIOCTHYIO
IPOYHOCTD.

Z.KpaTKO OInmucatb OCHOBHBIC Tpe6OBaHI/I${ K YCIOBUSAM TIPOBCACHUA HUCIIBITAaHNH. YKa3aTh
(1)H3H‘~I€CKI/Iﬁ CMBICJI MEXaHNYCCKUC XaPAKTCPUCTHK, O603Ha‘~I€HI/I$I, CANHUIBI U3MCPCHUA.

3.3apucoBaTh JAHHYIO BAPUAHTOM KPHBYIO PACTSKEHHs B KOopAauHatax «ycunume F - ynnunenne
A/ » v BLINOMHUTS CIEYIOIIEE:

4. IlpeoOpa3oBaTe B JuarpaMMy C OTHOCHUTEIBHBIMM KOOpAMHATaMU «HampsbkeHue O -
OTHOCHTENbHAS nedopMmanus & »;

5. Tlo 1peoGpa30BaHHOIl JUAarpaMMe ONPEIETUTh CIIETYFOIHE MEXaHHYECKMEXapaKTEPUCTUK: E -
MOJyIb YHPYroctd, o, Wi Oy, - Tpeneal TeKy4ecTH, o, - Hpelel HPOYHOCTH, O -
OTHOCUTEJIBHOE YJUIMHEHHE, a -CTAaTUYECKYIO BA3KOCTh, D-MOysIb MIaCTHYHOCTH.

Bapuanr 1 (1 ewte 9 BapuaHTOB AuarpamMm pacTsKEHUS )

BpaHT 1 (cmas AA3)
12
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[ee]
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YirmHeine mu
B) Bemonuuth 5 3aaHuii U'TOrOBOro TeCTa.

BapuanT 1 (1 eme 10 BapuaHTOB TECTOB)



1. YxaxuTe BIUAHUE TPUMECE HA MEXaHUUYECKHE CBOMCTBA KpUCTAJIA MPH MIIACTUYECKOU
nedopMaruu:

1. CHMXXAIOT UCXOJHYIO MPOYHOCThH U MOBBIIIAIOT IJIACTHYHOCTD

2. YBCIUMYMUBAIOT UCXOAHYIO ITPOYHOCTh U CHUKAKOT IJIACTUYHOCTD

3. MPOYHOCTH U MJIACTUYHOCTh HE U3MEHSETCS

4. TOBBIIIAIOT IMPOYHOCTH U MJIACTUYHOCTDb
2. IIpenenoM BBIHOCIMBOCTH HA3bIBAIOT. ..

I.Hanp;mceHHe, IIpU KOTOPOM MaTCpHral BEIACPIKUBACT 3aJaHHOC YUCJIO HUKJIOB HAIPYKCHUA

2. HampspKEHUE, MpU KOTOPOM MaTrepHall BBIAEP)KMBAET HEOrPAaHUYEHHOE YHUCIIO IHKIOB
Harpy>XeHUsA

3. HampsbKEHHeE, M0 TOCTHXKEHUE KOTOPOro MPOUCXOUT pa3pylieHHe

4. HanpsbkeHHe, NpU KOTOPOM MaTepuall BBIAEPKUBAET MHUHUMAJIBHOE YMCIO ILIMKIOB
Harpy>keHus

3.Ilpu ucnbITaHUM Ha pacTsKEHHE 00pa3ell HAarpy3Wid A0 HANpsOKEHUsS G1, OCJIE Yero Harpysky

cHsuUTH. BemmunHa OTHOCUTENLHOTO YJIMHEHUsT 00pa3ia (pHc.) COCTaBISAET:
1.20% 2.8% 3. 4% 4. 2%

|o

3 20 £(%)

4. HanpsbkeHue, COOTBETCTBYIOIEE MHHUMAIBLHOMY HAIpPSKEHWIO Ha TUIOMIAJKE TEKY4ecTd
HA3bIBAIOT. ..
1. ycToBHBIN TIpeeNn TeKy4ecTH
2. peJies MPOYHOCTH
3. dusnuecKuit mpeaen TeKy4ecTu
4. monynb FOura
5. BriOepute npaBUIbHYIO MOCIEIOBATENIBHOCTH 110 BO3PACTAHUIO BETUUHH:
1. oB; or; omn
2.0T; O1II; OB
3. omn; OT; OB
4. onm; OB; OT

7.2.3. KommuiekT 3aganuii k jabopaTopHoii pagore Ne2.
Tema: «MUKPOCKONTMYECKUH aHAIN3 METAJLIOB U cIIaBoB. CTPYKTypa

YTJIEPOUCTON CTAJIM B PABHOBECHOM COCTOSTHHM»
A) OdopmuTs oTueT 1o 1adbopaTopHOl padboTe.

b) BeimoaauTh 3amanus k 1abopaTopHO padore.



1. BelueptuTh auarpaMMmy COCTOSIHHSI JKE€N€30-YIVIEPOA Ha Ppa3BepHYTOM JHMCTe OyMmarw.
Iloctpouts Tepmuueckue Kpupble oxyaxaeHusa i craned ¢ 0,3 %C; 0,8%C u 1%C ¢
yKa3zaHueM (pa30BbIX MPEBPAILEHUN U KOHEUHOW CTPYKTYPHI.

2.  IIpoBecTn MUKpOCKOMHMYECKHH aHaiu3 o0pa3moB (5 mrt.). OnpenenuTb MUKPOCTPYKTYPHI H

3apHCOBaTh YCJIOBHO CTPYKTYpPY [JO3BTEKTOUJHBIX CIIJIABOB C PA3JIMYHBIM KOJUYECTBOM

yraepoja (3 mrT.), 3BTeKTOUIHOTO U 3a3BTEKTOMHOTO CILJIABOB.

OmnpeneanTh KOJIXYECTBO yriepoaa B oopasiax go3srekrouanoii ctamu (TOCT 1050-74).

4.  TloctpouTs rpadMKu 3aBUCUMOCTEH MEXaHMYEKUX CBOMCTB CTaJIel OT COJEpIKaHUs YIIepoa.
(cipaBOYHBIC MaTEPHUAIIBI).

5. VYCTaHOBUTH B3aUMOCBSI3b MEXKIY COJEP)KAHUEM YIJIEpO/Ad, CTPYKTYpOoH M CBOHCTBaMHU
CIJIaBOB, C/I€J1aTh BBIBOJ.

w

B) BeimoHuTh S 3a1aHM HTOTOBOTO TECTA.
Bapuanr 1 (u eme 11 BapuaHTOB TECTOB)
1. Yro Takoe dhepput?

1) Xumuueckoe coeluHEHUE

2) Mexanuueckas cMech

3) TBepablii pacTBOP YIJIEpO/a B 0-XKee3e

4) TBepblil pacTBOp yriiepojia B y-Kene3e

2. Kakyro ctpykrypy umeer cmias ¢ coaepxanuem 0,45 %C?
1) lepaut
2) ®epput + nepaut
3) @eppur + HEMEHTUT BTOPUYHBII
4) ®epput + IEMEHTUT TPETUYHBII
5) ®@eppur

3. Ilpu kaxoii TeMiieparype NpoucxoauT oopazoBanue nepiaura B ciiase 0,50 %C?
1) Jluaus PSK
2) JInaus GSK
3) Jlunusa SE
4) JIunus PG
5) Jluaus PQ

4. Kak BBIMJISIIUT TIOJT MUKPOCKOTIOM (hepput?
1) B Bune cBetinbix 3epeH
2) B Buze TeMHBIX 3€peH
3) B Bujie cBETIION CETKH MO TPaHHIIAM 3€peH
4) B BuIe CBETJIBIX UTJI
5) B Bujie CBETJIBIX MEJIKUX YaCTHUII 10 TPAHUIIAM 3EPEH

5. Kakoii u3 crutaBoB Oy/J1€T UMETh BbIIIIE IIACTUYHOCTh?
1) Cmnas 0,2 %C
2) Cnnas 0,45 %C
3) Cruas 0,8 %C
4) Cnnas 0,6 %C
5) Cruas 0,01 %C

bank TecToBBIX 3ajmaHuMii pacmonoxkeH Ha miatdopme «PoclluctaHT» B Kypce
«Marepnanosenenue u TKM».

MakcumanbHOE KOJMYECTBO OamoB 3a wuroroBoe TtectupoBanue — 100. bamisl
pacupeneasaroTcs IPOHOPIHOHAIIBHO IIPABHUIIBHBIM OTBETAM.



=

10.

7.2.4. KoMIUIeKT 3alaHuii K j1adopaTopHoii padoTe Ne3
Tema: «3akanka U OTIYCK YIJIEPOJIUCTON CTAIINY

A) OdopMuUTh OTYET 1O TeMe T1a00pPaTOPHOI paOOTHI.

b) BeimoHuTh 3a1aHus K 1abopaTopHOU padoTe.

Onpenenuts TBEPAOCTH 0OPA3LIOB 10 3aKalku Ha mpubope Poksena mo mkane B.

Haznauutps pexumbl TO misi crajiel ¢ pa3iuyHbIM cojepkaHueM yriepoaa. OnpeaenuTb
TEMIIepaTypy 3aKajJKd W OTIyCKa MOJYYEHHBIX 0Opa3loB B COOTBETCTBUHU C COJCpPKAHUEM
yriaepoja, u BpeMsl BBIACPKKU B [IEYH B 3aBUCUMOCTH OT pa3MepoB 00pa3LoB.

[TpoBecTH TEXHOJOTHMYECKHI IMpOIECC 3aKajJKd OOpa3lOB B COOTBETCTBYIOIIMX 3aKaJOYHBIX
cpenax.

3aMepuTh TBEpAOCTHh 00pa31oB Ha npubdope Pokseruia no mkane C mocine 3aKajiky U 1Mo
[OJyYEHHBIM JaHHBIM OCTPouTh 3aBucuMocts HRC=f(C%) mocie 3akanku:

N3yunTh, cXeMaTUYECKH 3apucoBaTb U OINUCAaTh MUKPOCTPYKTYPY KOMIUIEKTa 3aKaJEHHBIX
o0pa31oB npu yBenuueHuu x500.

[IpoBecTr aHanU3 MUKPOCTPYKTYP U 3aBUCUMOCTH CBOMCTB 3aKaJI€HHOM CTAJIA OT COAEPKaHUS
yraepoaa, chopMyIUpOBaTh BHIBOBI.

[To 3apmanuto npemnojaBaTesis M300pa3uTh Ha JuarpaMMax M30TEPMUYECKOTO IPEBpAICHUS
ayCcTeHHUTa pa3jMyYHble BUJBI 3aKalku (M3MeHsst T HarpeBa U CKOpOCTH oxjiaxkaeHus ). Onucarb
(dazoBble IPEBPALECHUS U KOHEUHYIO CTPYKTYPY CTaJIeH.

[TpoBecTu oTIycK 00pa3IoB COrJacHO BBIOpaHHBIM pexkumam. s ctanu 45 npoBectu 3 BUAA
OTITyCKa.

Onpenenuth Ha TBepaomepe mo mkane C TBEpAOCTb OTHYLIEHHBIX 00pas3ioB. CpaBHUTH
TBEPJOCTh IOCTIE 3aKAIKH U oTiycka. Iloctpouts 3aBucumocts HRC=f(T,,,, ) mis cramm 45.

OOBSICHUTH IPUUMHBI MTaJICHHUS TBEPIOCTH.
CxeMaTnuecku 3apucoBaTh CTPYKTYpPY IOCJIE BCEX BHUIOB OTIYCKa W OMHCATh MPOIECCHI,
IIPOTEKAIOLKE B YIIIEPOJAUCTON CTAIU IIPH HU3KOM, CPEHEM U BBICOKOM OTITYCKE.

B) Bemonnuth 6 3agaHuii HUTOTOBOTO TECTA.

Bapuanr 1 (1 emte 11 BapuaHTOB TECTOB)

1. Kakas ctpykTypa nokazaHa Ha pucyHke?
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1) MapTeHCUT MEeNKOUTOIbYaThIH
2) MapTeHCUT KpYITHOUT0JIbYaThIN
3) MapTeHCcHuT + TPOOCTUT

4) MapTeHCHUT + LIEeMEHTHUT

2. Kakas ctpykrypa chopmupyercs y ctanu Y 8 pH yKa3aHHON CKOPOCTH OXJTKICHUS?

tc

1) Tpooctut

2) MapreHcut
3) Maprencut + Gpepput
4)MapTeHCUT + HEMEHTUT BTOPUUYHBIN

(¢

\

)



3. CKOJIBKO yriieposa CoAepKHUT MapTEHCUT CTau 457

1) 0,01 %C
2) 0,45 %C
3) 0,8 %C
4) 2,0 %C
4.Kakast CTpyKTypa UMEET BBIIIIC IJIACTHYHOCTD?
1) 2) ) _ 3)
0%000° L
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5. Jlns kakux Aetaneil npuMeHseTcsl CpeAHUM OTIYyCK?
1) JInst uHCTpyMeHTa, pacCUUTAaHHOIO Ha Oe3yaapHble HArpy3KH
2) 51 TAXKEJ0o HarpyKEHHBIX ILIECTEPEH
3) st peccop, npy>KuH

6. Ha kakue ¢a3bl pacnagaercss MApTEeHCUT MPH BHICOKOM OTITYCKe?
1) ®eppur
2) ®epput + LEMEHTUT
3) LUemenTur
4) AycTeHuT

7.2.5. KoMILIeKT 3a/1aHUil K MPAKTH4YeCKOoii padoTe Ne2

Tema: «Bp10op cTanu 1o 3alaHHBIM IPOYHOCTH U TPOKAITUBAEMOCTH.
A) OdopMUTh OTYET MO TEME MPAKTUIECKON PaOOTHI.
b) BeInoaHUTh 331aHKs K TpaKTUYECKOW padoTe.
1. IlonyuyuTh BapuaHT 3a/laHusl y MpENoJaBareisl — 3HAUYCHHUS Pa3MEpOB U MPOYHOCTH JETalu:

D(mm); L\D; G5 .

2. Ilo nomorpamme M.E. bnantepa (puc.3) s 3TOro KpUTHYECKOTO AMAMETPA,
BBICTABJICHHOTO Ha IIKajJe ¢ MPUOJIMKCHHBIM OTHOIICHHEM pa3MepoB naetanu L/D
HAWTH paccTOsSIHUE OT TOpLA /10 MOJIYMapTEeHCUTHOM 30HbI CTaHJApTHOTO 00pa3ia.

3. HO38.I[3HHOI\/‘I MMPOYHOCTHU ONPECACIINUTL TBHPAOCTD CTAJIM ITOCJIC 3aKAJIKHU U OTITYyCKaA.

4. ITo rpadguky (cripaBOYHbIE JaHHBIC) HANTH TBEPAOCTh B CEPAIICBUHE JIETAIH MOCIIE
3akanku HRC > 40 B 3aBUCMMOCTH OT TBEPJIOCTH TOCJIE OTITYCKA.

5. OmnpenenuTh HaUMEHbILIEE COJEp’KAHUE YIJepoja B CTald IO Tabiuue
(cripaBOUYHBIE JaHHBIE) B COOTBETCTBUH C TBEPIOCTHIO MOCTIE 3aKAIKH.

6.ITo KpUBBIM MPOKATUBAEMOCTH JJII PA3HBIX MApOK CTaU BHIOPATh MOIXOSIILYIO
MapKy CTaJM C yYETOM €€ IKOHOMUYHOCTH, 0OOCHOBAThH CBOM BHIOOD.

7. Ha3HauuTh i1 BBIOpAaHHOM CTalu PEXHUMBbl TEPMUYECKOW 0O0pabOTKHU-
TEeMIEpaTyphl HarpeBa (KPUTHIECKHE TEMIIEPATyphl YKa3aHbl B CIPABOYHBIX JIAHHBIX )
8.Paccuntarh Bpems BBIACPKKH JUIS 3aKaJIKH M OTIYCKa ¢ ydyeToM Koddduimenrta
cpenbl, ko3pduimenta Gopmbl U Ko3DPUIIMEHTa paBHOMEPHOCTH Harpena.

9. lnst BEIOpaHHOW MapKH CTalU OMPENEIUTh CKIIOHHOCTh K 00paTUMON XPYIKOCTH.



B) BemmonaauTs 5 3a1anmii Tecra.
BapuanT 1 (1 emie 10 BapuaHTOB TECTOB)
1. IIpokanuBaeMOCTh 3aBUCHUT OT:
1) TemnepaTypsl HarpeBa MoJ 3aKaJKy.
2) CKOPOCTH OXJIQXKICHHUS.
3) XMMHUYECKOI'0 COCTaBa CTaJIH.
4) BceX BBIIIENIEPEUUCICHHBIX (PaKTOPOB.

2. Ha xakoM u3 pUCYHKOB U300pa)keHa CKBO3Hasl MPOKATMBAEMOCTh?
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3. IIpu kaxom ycroBuu oOpasel] (IeTallb) IPOKaINBACTCSI HACKBO3h?
1) mpu CKOPOCTH OXJIAXKICHUS IO CEUCHUIO OOJIBIIE Vip.
2) pH OXJIaX/ICHUHU B BOJIE.
3) 1Ipu CKOPOCTU OXJIAXKIACHUS MEHBIIE Vip.
4) obpasell He MOXKET MPOKAINBATHCSA HACKBO3b.
4.B kakoii cpejie oXJIaX1alT BEICOKoIerupoBanubie (XJI9 12-30%) cramm?
1) Bona.
2) Macio.
3) BO3OYX.
4) neusb.
5. Kakoii nerupyromniuii s1eMeHT He 3aMeJUIIeT pachaj aycTeHUuTa?
1) Ni.
2) Cr.
3) Co.
4) Mg.

7.3. OneHoYHbIE cpeacrea IJad HpOMe)KyTO‘lHOﬁ aTTeCTallu M0 HUTOoramMm OCBOCHHUSA

AUCHHUTLTHHBI
7.3.1. Bonnpochl K IPOMEKYTOYHON aTTecTAlu
Cemectp 3

Ne i/t Bonpocsl k 3auery

TUnbl KPUCTAUIMYECKUX PEIIETOK M UX OCHOBHBIE XapaKTepHCTHKU. OCHOBHBIE CBOMCTBA

1
[KPUCTAJITIOB: AaHU30TPOIHS U TOTUMOP(HU3M.
2 [Tunmwl cBsa3eil: noHHAs, KoBaleHTHas1, Ban-nep-Baansca, meramummueckas. Mx ocobeHHOCTH




Ne /i Bonpocsl k 3auery

1 BIIMSIHHE Ha CBOMCTBA KpHUCTaJlJIOB.

3 JledekTsl KpUCTAIMYECKOTO CTPOCHHUS, T€OMETpUYecKas Kiaccuukanusi.

4 Toueunbie nedexTel. MexaHu3mMbl HUX 00pa3oBaHUS. 3aBUCHMOCTb PaBHOBECHOM
KOHLIEHTPAaLlUX BaKaHCUU OT TEMIIEPATYypPHI.

5  Jubdy3us. Mexanusmsl auddysuu. [lepolii 1 Bropoii 3akoHbl DUKA.

6 Jluciokanuu. BinsHHME IUIOTHOCTH AMCIOKAalMii HAa IPOYHOCTHBIE CBOMCTBA KpHUCTaJLIA.
Kpusasg Oqunra. Pacuer TeopeTnueckoil pOYHOCTH.

7 SKCPepHMeHTaHbHBIe 3aKOHOMEPHOCTH IUIacTH4YecKod aedopmarnuu. MexaHU4YecKHe
CBOMCTBA U UX XapPAKTCPUCTHKHU.

8  ledbopmaunonnoe ynpounenue. [lpupona naknena. Tekctypa aedopmanuu.

9 JleopMarust MOJUKPUCTAINYECKUX Tel. 3€pHOTPAaHUYHOE YIPOYHEHHE. 3akoH XoJuia-
[leTya.

10 [Pa3pymieHune xpynkoe u Bsizkoe. TemnepaTrypHblii HOPOT XJIaJHOJIOMKOCTH.

11 BiusiHue Temniepatypsl Ha cBoiicTBa aeopMupoBaHHOro Metasia. Pekpucraminzanus u ee
TUIIBL.

12 MexaHU3MBI TUTACTHYECKON AeopMaIim: CKOIbKeHHE, TBOMHUKOBAaHUE. MEXaHNU3M
TEOPETUYECKON MPOYHOCTH, MEXaHU3M AU y3MOHHON NOI3yUeCTH.

13 [DaxTops!l ynpounenwus: cuibl Tpeans KP, TBepaopacTBopHOE, TUCTIEPCHOHHOE.

14 Tepmoaunamuyeckue  ocHOBBbI  (a3oBbix  mpeBpamieHuil.  (Tepmoannamuueckue
MoTeHIMAIbI, a30BOE paBHOBECHE, BTOPOU 3aKOH TEPMOJIUHAMUKH. )

15 [[lonsiTus cucrema, crias, (a3a, KOMIOHEHT, MEXaHUYECKAsi CMECh.

16 Kpucrannuzanus u ee stansl. KpuTuueckuii 3apoJplil U 3aBUCUMOCTD €r0 Pa3MEpPOB OT
CTENIEHU NIEPEOXIIAKICHHUS.

17 [BakonomepHoctu Kpuctasumnzanuu. Kpussie Tammana.

18 |d®a3bl B crutaBax. UucThble KOMIIOHEHTHL. XUMHAYECKHUE COECIUHEHUS

19 @a3pl B clulaBax. TBepable pacTBOppl M HMX THUIBL. YCIOBHS HEOIPAHWYECHHOU
pacTBOPUMOCTH. XMMHUYECKHUE COCTUHEHMSL.

20 [Metoas! mocTpoeHus auarpamm cocrostuud. Ipasuno ¢as I'nboca.

21 OcHOBHbIE TUMNBI JuarpamMMm coctosiHus. IlpaBmia koHonwel. Kpucrammmzanus u
CTPYKTYpOOOpa30BaHHE CIJIABOB.

29 BinsiHMe npuMecei Ha MPOLECChl KPUCTAIUIM3AMYA U PEKOMEHIAllAHN 110 UX
ICII0JIB30BAHHUIO.

Cemectp 4
Ne i/ Bonpocs! k 3auery

1 |Inarpamma cocTosiHUs «Keae30-yriepoa».Da3bl, JMHUN, KPUTHIECKUE TOUKH.

2 /lnarpaMma COCTOSIHMSI <OKene30-yriiepol». Kpucramnuzanus u CTpyKTypooOpa3oBaHHE
ctasieli. KuHeTHKa NepanTHOro NpeBpalieHusl.

3 |3aBHCHMOCTH CBOICTB CTaJIeHi OT COIepKaHMs YTIepoa.

4 Jl.c. xene3o-nieMeHTUT (MeTactabwibHast). Kpucrammsamus U CTPyKTypooOpa3oBaHHUE
O6enbIx yyryHoB. O61acTh IPUMEHEHHMSL.

5 /l.c. xeme3o-yriepon crtabunbHas. Kpucrammmzanus U CTPYKTypoOOpa3oBaHHE CEpPbIX
uyryHoB. O01acTh NPUMEHEHUSI.

6 Knaccugukanus cepbix 4yryHoB. CrocoObl nosyuyeHusi. BiusiHue cTpyKTypbl Ha CBOWCTBa
CEPbIX YYT'YHOB.

7 |[IpeBparenus B cranu npu HarpeBe. Haciae1cTBEHHOCTh ayCTEHHUTHOTO 3€pHa.

8 |ImarpamMMa H30T€pPMHUYECKOTO MPEBPANICHUS ayCTCHHTA.




9  |BiusiHME CKOPOCTH OXJIAXKICHUS Ha CTPYKTYPY M CBOMCTBA CTAJICH.
10 [MaprencutHoe npeBpamieHne. OCHOBHbIE 0OCOOCHHOCTH, KHHETHKA MTPEBPAIICHHS.
11 [Tepmoob6pabotka. Knaccudukanus 1 OCHOBHBIE TEXHOJIOTHUECKUE MTAPAMETPHI.
12 [3akanka. Haznauenue, BUIbI 3aKaJIKU, CTPYKTYpa CTaJICH MOCIIE 3aKaJIKH.
13 [[IpeBparmieHust mpu OTITyCKE.
14 [Pa3znuune cBOWMCTB MPOAYKTOB 3aKAJIKHU M OTITYCKa (TUIACTUHYATHIX M 3€PHUCTBIX CTPYKTYD).
15 [Bugsl oTnycka, MX Ha3HAYEHHE, CTPYKTYpa CTajlel ocie OTIyCKa, pa3janyns B CBOMCTBAX.
16 [Omxur 1 u 2 poga. TexHOIOrHUYECKUE TApaMETPhl U Ha3HAUYEHHE OCHOBHBIX BUJIOB OTXKHIA.
17 [Bakanka 6e3 nomumophHoro npespamenus. CTaIuitHOCTh IPOIECCOB CTAPEHUS.
18 [OcnoBHbIe Buabl XTO. CynHOCTh, TEXHOJOTHUECKUE ITAPAMETPhI, HA3HAYECHUE
19 [Conenmanbible cranu. OCOOGEHHOCTH CTPOEHUS], CBOMCTBA, 00JaCTh NPUMEHEHHUS.
20 |BriusiHue nerupyromux 31eMeHTOB Ha (pa3oBbie npeBpameHus B cTansx u napamerpsl TO.
21 |Knaccudukanys 1 MApKUPOBKA KOHCTPYKIIMOHHBIX MAaTEPUAJIOB.
22 |Hemerauimyeckue MaTepualibl, KOMIIO3UIIMOHHBIE MATEPUAJIBI.
7.3.2. Kputepuu 4 HOPMbI OLEHKH
dopma
Cemectp TTPOBEACHNS . Kpurepun u HOpMbI OLIEHKHT
NPOMeKYTOYHOI
aTTecTaluu
3,4 3ader (110 «3a4TEHO» 40-100 oamoB
HaKOIHUTEILHOMY 0-39 Gamnos
peHTHHTY) «HE 3a4TE€HO»




8. YueOHO-MeTOIMUYECKOEe M HH(POPMALIMOHHOE 00ecnedeHne TUCIUTITUHBI

8.1. O6s13aTesbHAS JIUTEpPATYpPa

Tun (yueOHUK, ydeOHOE

KoanuyecTBO B

HAYYHOU
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEIHN 3arsaaBue (3aroJioBok) I'ox n3nanus oundamoreke /
n/n MeTOoHYeCKoe Mmocodue,
HpPAKTHEYM, Ip.) HaumeHoBaHue
P » AP 9BC
MarepuanoBeieHUE U TEXHOJIOTHS OBC "ZNANIUM.
A.M. AnackuH, "
1 . METaJIJINYCCKNX, HEMETAJUINYSCKUX U YueOHHK 2019 COM
A.H. KpacHoBckuit
KOMITO3UITMOHHBIX MaTEPHUaJIOB
B.II. JImutpeHko, OBC "ZNANIUM.
2 HL.B. Manyiinosa MarepuanoBeieHHE B MAILIMHOCTPOCHHUH YyeOHoe nmocobue 2019 COM"
3 | A.B. Mosmsxos. MartepuanoBeneHue : (pa3zoBbie AUATPAMMBbI VaeGHOE ocobHe 2016 OBC «Jlanb»
JIBYXKOMITOHCHTHBIX CUCTEM
4 /L b. Jluxasesa, b. H. MarepuanoBeneHue 1} g(i?/l(;(paToszg{oe 2020 IPC TIPRbooks
Kpamnun p a p yM, ¥
nocooue
10. I1. Connues, b. C. OBC "IPRbooks"
) Epwmaxos, B. 10. TTupaiiten TexHos0rus KOHCTPYKLIIMOHHBIX MaT€pHaIOB Y4eOHuk 2020
8.2. JlonosinuTeIbHAS JIUTEpPATypa
Tun (yueOHHK, yueOHOE KonnuyectBo B
Ne nocooue, yueoHo- HAY4HOIl OMbIHOoTeKe
ABTOpBI, COCTABUTEH 3arsaBue (3aroJi0BOK) T'ox m3gpanua
n/n MeTOAuYEeCKOe mocodue, / HaumeHoBaHme
NPAKTHKYM, AP.) IBC
1 IO.I1. Comnues, E. W. CnenuanbHble MaTepuaibl B YueOHuK 2014 SBbC
[Mpsixun, B.1O. IMupaiinen MAITHHOCTPOCHUHU "IPRbooks"
2 | O.A. Macanckuii MarepuanoBeneHre U TEXHOJIOTUU YyeOHoe mocodue 2015 OBbC "ZNANIUM.
KOHCTPYKIIMOHHBIX MaTepHaJioB COM"
3 ApzamacoB B.b [u ap.]; non | MarepuanoBeeHue U TEXHOIOTUS YueOHuK 2011
pen. KOHCTPYKIIHOHHBIX MaTepHUaIoB ObC
B. b. Ap3amacoga, «bubnmorex»

A. A. YepenaxuHa




Tun (yueOHUK, ydeOHOE

KoaunuecTBo B

Ne nocooue, yueoHo- Hay4YHOU OMOIMoTEKe
ABTOPBI, COCTABUTEJIH 3aryiaBue (3aroJioBoK) Tox m3panua
n/n MeTOoN4YecKoe mocodue, / HammeHoOBaHMe
NPAKTHKYM, JP.) IbC
4 | I'.Il. ®etucos, MarepuanoBeieHle U TEXHOJIOTUS Y4eOHuk 2014 OBbC "ZNANIUM.
®.A. Tapudymmux MaTepHuasoB coM"




o WebofScience[ DnekTpoHHBIH pecypc]
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. apps.webofknowledge.com. — 3ar. ¢ skpana. — 3. pyc., aHriL.
. Scopus[DnekTpoHHBIl  pecypc] pedepatuBHas  0a3za  JaHHBIX.
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. ScienceDirect[ DnexkTpoHHBI  pecypc] KOJUIGKIIUSA ~ DJICKTPOHHBIX  KHUT
u3narenscrBa Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum nmocrtyna : sciencedirect.com. —

3arii. ¢ sKpana. — 3. aHri.

. NEICON[DnekTpoHHBI pecypc]

: DJIEKTpOHHas uHpopmauus :

dPpXHUB HAYYHBIX

xypHaioB. — Mocksa : HOUKOH, 2002— . — Pexxum nocryma : neicon.ru/resources/archive. — 3aram.
¢ ’KpaHa. — 3. pyc., aHrIIL.

e 8.4. IlepeyeHb NporpaMMHOro odecrneyeHust

Ne Hanmenosanue IO PexkBU3UTHI uoron:)pa
n/n (naTa, HOMep, CPOK JAeHCTBHA)
1 Windows: noroBop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JeHcTBUSA — OECCPOUHO;
KOHTpakT Ne 1653 ot 14.12.2018, cpox
JICUCTBHSI — OECCPOUHO
2 Office Standard:
Office Stdandard 2013 Russian OLP NL koHTpakT Ne 690 ot 19.05.2015, cpok
AcademicEdition JeUCTBHS — OECCPOYHO
Office Stdandard 2016 Russian OLP NL noroBop Ne 757 ot 04.07.2018, cpok
AcademicEdition JeHCTBUS — OECCPOTHO
Office Stdandard 2016 Russian OLP NL koHTpakT Ne 727 ot 20.07.2016, cpok
AcademicEdition JeUCTBHS — OECCPOYHO
3 Mirapolis Human Capital Management JMIIEH3UOHHBIH 1oroBop Ne 42/02/22-K ot
02.02.2022, cpok aeiicTBus — 10
31.08.2022

8.5. Onucanue MaTepHaIbHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOI A5 OCYLIeCTBJIEHHSA
00pa3oBaTeIbHOIO NMpoLEcca M0 JUCIUIIIHHE

HaumenoBanue 000py10BaHHBIX Y4eOHBIX

Ka0MHETOB, 1200PATOPHIi, MACTEPCKUX U

Ne Ap. 00BEKTOB /1JIsl NPOBEICHUS

n/m | NpakTHYeCKHUX U Ja0opaTOPHbIX 3aHATHIA,
MOMELIEeHUH VI CAMOCTOATEILHOMN

padoThl 00yYarOIMXcs (HOMep ayAUuTOPHH)

ITepeyenb 0CHOBHOTO 000pYyAOBAHMA

JlaGopatopust "TepmooOpaboTKa MatepuanoB" | CTOJBl yYEHHYECKHE JBYXMECTHBIE ,  CTYJIbA
1 Y4ueOHasg aynauTopHsa IS MPOBEICHUS JTa0OpPAaTOPHBIX | YUEHHYECKHe , JOCKa ayauTopHas (MeJoBas),
' pabor. mKapsl Ui y9eOHBIX ~ TOCOOMi,  CTOJIBI
E-105 sabopaTOpHBIE, MUKPOCKOI MeTayuiorpadraecKuii,



http://apps.webofknowledge.com/
http://scopus.com/
http://elibrary.ru/
http://link.springer.com/
http://sciencedirect.com/
http://neicon.ru/resources/archive

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
KaOMHETOB, JJa00paTOpuil, MACTEPCKUX U

Ne Ap. 00bEKTOB /1JIsl IPOBE/ICHUs!
N IlepeyeHb 0OCHOBHOIO 000PY10BAHMS
/Il | NMPAaKTHYeCKHX U JJA00paTOPHbIX 3aHATHIA,
NMOMELIEeHUH VI CAMOCTOATEILHOMN
padoThl 00yYarOIMXcs (HOMep ayJAUuTOPH)
IIUT CHJIOBOM
JlabopaTopus «MeTtamtorpadus. Cronm mpemnomaBaTeNbCKAN, CTONBI yUCHHUICCKHE
2 VYueOHast ayuTOpHs Ul TIPOBEACHHS J1a0OpaTOPHBIX | ABYXMECTHBIC,  CTYJbs,  JOCKa  ayIuUTOpHas
pa6or. E-203 (menoBasi, TpexcTBOpYaTas), CTONHI JIaDopaTopHbIe,
MHUKPOCKOIIBI MeTAIIIOTpaduuecKue.
Aynuropusi BeO-koH(epeHIMH. YueOHas ayauTopust | KpaH TEIEeBU3UOHHBIH, IUPMA, IIPOXKEKTOP Ha
JUISL TIPOBEJICHHUS 3aHSTHH JIEKIIMOHHOTO THIA. YueOHasl | MITaTHUBE. CTOJ MPEIoaBaTeIbCKUMI, CTYI
ayIUTOpHs JUIA TPOBEICHHUS 3aHITHH CEMHHAPCKOTO | MPENoAaBaTeNbCKHUiA, TpaHCIAPAHT-TIEPETKKA,
TUMa.  Y4eOHas  ayAuTopuss Uil KYPCOBOI'O | CUCTEMHBIH OJIOK .
3. MIPOSKTHPOBAHUS (BBITOTHEHHS KYPCOBHIX padoT).
VYueOHast ayauTOpUs A8 HPOBENCHUS TPYNHOBBIX H
WHIMBUIYAJIbHBIX KOHCYJIbTalMHd Y4eOHas ayquTOpus
IUIsL TPOBENCHHUS 3aHATHH TEKYLIEro KOHTPOJIA H
npomexyrouHoii arrectaruu (YJIK-807).
Aynutopuss BeOKoH(epeHIMHA. YueOHas ayquTopus | DKpaH TENCBU3UOHHBIM, MIMPMa, MPOXKEKTOp Ha
JUIS TIPOBEJICHUS! 3aHSTHI JICKIIHOHHOTO THIIA. YueOHasl | mTaTuBe.  CTOJ  IPENoJaBaTeNbCKHH,  CTYI
ayAUTOpUSl AJsL MPOBENCHUsSl 3aHATUIl CEMHHApPCKOIrO | MPErojaBaTelbCKUU, TpaHCIapaHT-TIePeTsHKKA,
TUna.  Y4eOHas  ayAuTopusi  JUIL  KypPCOBOTO | CUCTEMHBIH OJIOK .
4, MIPOCKTUPOBaHKs  (BBIOJIHEHHS KYPCOBBIX pabor).
VYueOHast ayquTopus AJsl NMPOBEICHUS TPYNIOBBIX W
WHIMBHUIYAIbHBIX KOHCYJbTAlMH Y4yeOHas ayIuTopus
IUIsL TPOBENCHUS 3aHATHH TEKYILEro KOHTPOIS |
npomexyrouHoii arrectarun. (YJIK-810)
5 [lomemienne I CaMOCTOATENBHOH  paOoThl | CTOMBI, CTYIbs, KOMIBIOTEPHI
' obyuarommmxcs (I'-401)
[Tomermenne Ui caMOCTOATENBHOH  paboThl | JJocka ayIUTOpHAas (menoBast), CTOJIBI
6. oby4atoruxcs (C-508) YYEHUUYECKUE, CTOJ MPENOAaBaTENbCKUN, CTYbs,

CTCHJIBI, ITKA(BL.




