MUHUCTEPCTBO HAYKU U BBICIIEI'O OBPA3SOBAHUS POCCUMCKOM ®EJIEPALTAN
GbenepanpHOE rocy1apCTBEHHOE OI0KETHOE 00pa30BaTEIBLHOE YUPEKICHUE
BBICIIIETO 00pa30BaHuUs
«TONpATTUHCKUYI IOCYIapCTBEHHBIN YHUBEPCUTET)

b1.b.10

(uHOeKkc OucyuniuHwl)

PABOYASA TPOI'PAMMA JIUCHUIIJIMHBI

(naumenosanue OUCYUNIUHbL)

Marepuanosenenue u TKM

110 HallpaBJICHUIO TOATOTOBKHU
15.03.01 MamuHOCTpOEHHE.

HaIpaBJIEHHOCTH (MTPO(UIIb)
CoBpeMeHHbIE TEXHOJOTUYECKUE MPOLIECChl M3TOTOBJIEHUS AeTalel B MATMHOCTPOECHUU

®dopma 00ydeHus: 3a09Has
I'onx HaGopa: 2021
Oo6mas tpynmoemkocts: 8 3E

Pacnpeneneﬂne YacoB JUCHUIVIMHBI IO CEMECTPpaAM

Cemectp 3 4
®opma KOHTPOJISI 3a4er Hroro

Buj zansarni

Jlexkun 2 4 6
JlaGopaTopHbie 2 4 6
[IpakTuueckue 2 2 4
PykoBOICTBO: KypcoBbIe paboThl (poekTsi) / PT'P - - -
[IpomexxyTouHas aTTecTanus 0,25 0,25 0,5
KonraktHas pabota 6,25 10,25 16,5
CamocrosiTenbHas paboTta 98 166 264
Kontposb 3,75 3,75 7,5
Hroro 108 180 288




Pabouyto mporpamMmy coctaBui(u):

Houent xadhenpsr HMuM, k. ¢-m. H., goueHT [Tonosa JI.W.

(Oomdicnocmy, yuenoe 36anue, cmenensb, Pamuaus 1.0.)

(Oondicnocmy, yuenoe 36anue, cmenensb, Pamuaus 1.0.)

Penien3upoBanue paboueil nmporpaMMbl AUCHUIUINHBIL:

OtcyrcTBYyeT

Penensent

(Oomdicnocmy, yuenoe 36anue, cmenensb, Pamuaus 1.0.)

PaGouas mporpamMma qucuuminHel coctabiieHa Ha ocHoBaHuM GI'OC BO u yue6GHOTrO miana
HampaBJIeHUs NoAroToBKHU (cnenuansHoctn)15.03.01 MammuHocTpoeHue

Cpok aeiicTBust pado4eil MPorpaMMbl JMCUMILIMHBI 10 «___ » 20 r.

COI''TACOBAHO

3aBenyromuii kadenpoit «Cpapka, 00pabOTKa MarepraaoB JABICHUEM U POJACTBEHHBIC MPOIIECCHI

« » 20 T. B.B.Eab110B
(noonucw) (HU.0. @amunus)
VYTBEPXJIEHO

Ha 3aCCaaHuHn Ka(beﬂpbl ((HaHOTeXHOJ'IOFI/H/I, MaTCpHUATIOBCACHUE U MEXaHUKay

(mpoTtoko: 3acemanus Ne oT«__ » 20 r.).




1. lleqb ocBOEHMSI AUCUMIIJIMHBI

Lenp oOCBOEHHS IUCHMIUIMHBI — TIO3HAaHHE TPUPOABI W  CBOMCTB  MaTEepHAaJOB,
3aKOHOMEPHOCTEH MX HM3MEHEHUS INPH BO3JCUCTBUU PA3IMYHBIX (DAaKTOpPOB,a TaK e CIOCOOOB
MpUIAHUS 0COOBIX CBOMCTB MarepuanaM s uX 3 (HEeKTUBHON HKCIITyaTaI[|H.

2. Mecto gucumminnsl B ctpykrype OIIOIT BO

JIMCUMIUIMHBL ¥ TPAKTUKWA, HAa OCBOCHWU KOTOPBIX Oasupyercss NaHHAs AUCHUILIMHA!
¢bu3nKa, XUMHS, TEXHOJIOTHS KOHCTPYKIIMOHHBIX MaTepPHajoB.

JIMCUMIUIMHBL U TIPAKTUKY, JUIsI KOTOPBIX OCBOEHUE JTAHHOM IMCIUIUIMHBI HEOOXOIMMO Kak
npeamectpyomiee:  Marepuanoenenue  cBapku, [laitka wMarepuanioB, Mertamopexymue
MHCTPYMEHTBl U MHCTpYMEHTallbHasi ocHacTKa, CBapka clieualbHbIX CTaled W CIUIaBOB, Buusl,
MIPUYMHBI U TOCHENCTBUSA Ae(peKTOB mpu cBapke, OCHOBBI TEXHOJIOIMH MAIIMHOCTpOoeHHs!, OCHOBBI
Hay4HbIX HcclietoBanmii, [loaroroBka k nmpoueaype 3amuThl 1 npoueaypa 3amurel BKP.

3. [lnanupyembie pe3yJabTaThl 00y4YeHUs

dopmupyembie "
pMupy HNHauKaTopbl 10CTHKEHU S

KOHTpOJIUpYyeMble . I[Inanupyemble pe3yjbTaThl
POTHPY KOMIIeTeHI Ui py pesy
KOMIIETEeHIIM U 0o0yueHust
(Ko ¥ HaUMEHOBaHUE)
(K01 ¥ HAaIMEHOBaHUE)

YMEHHEM  HCIOJb30BaTh 3HaTh: CHEIUAIbHYI0 TEPMUHOJIOTHIO,
OCHOBHbIE 3aKOHBI OCHOBHbIE  KJIaCChl ~ COBPEMEHHBIX
€CTECTBEHHOHAYYHBIX MaTepuasoB, pa3IMyYHble YPOBHHM HX
JTUCLUIUINH B CTPOCHHH, CBOICTBA,
npodhecCHoHaTBHOM . MO CJIEI0BATEIBLHOCTh  (DOPMHUPOBAHUS

ACATCIIBHOCTH, IMMPHUMCHSTH
METOAbI MaTEMATHYCCKOTO

CTPYKTYpPBhl M CBOMCTB MaTepHalioB B
3aBHUCHUMOCTH OT BHJa BHEIIHEro

agajn3a u BO3JICHCTBUSL.

MOJICITUPOBAHMUSI, YMeTh:  HCIOJIb30BaThb  OCHOBHBIC

TEOPETHUYECKOTO u 3aKOHBI MaTepuaIoBeIeHUs B

AKCTIEPUMEHTAIBHOTO npo(eCCHOHATTLHONW  JIeSITeIIbHOCTH,

UCCIICIOBAHUS pacupoBbIBaTh MapKu

(OIIK-1) MaTepHuaoB, OIIPENEIATh ux
CTPYKTYpHBIC COCTaBJISIFOIIHE,

XapPaKTCPHLIC CBOﬁCTBa, Ha3sHA4YCHHC
MaTcpraioB n obnactu Hux
IMPUMCHCHUA. CBs3BIBaTh (1)I/I3I/I‘ICCKI/IG

51 MeXaHUYECKHE CBOICTBA
MaTepuajoB, a TaK »>JKe SBIICHHUS,
MIPOTEKAIOIINE B HHX, c
TEXHOJOTHYECKHMHU poreccaMmu
MIPOU3BO/ICTBA.

Bnaners: METOJaMH
MaTeMaTH4eCKOTO aHaau3a H

MOJCINPOBAHUA, TCOPETHUYCCKOIO U
SKCIICPUMCHTAJILHOTO UCCIICAOBAaHUA,
HaBBIKaMH BLI60pa Marcepuajia i
KOHKPCTHBIX YCHOBI/Iﬁ SKCILTyaTaluu
N HaBBIKaMH BLI60pa OIITUMAJIBHBIX




dopMupyemMbie 1
KOHTPOJIMpYyeMbIe
KOMIIeTeHIIUH
(K0T ¥ HANMEHOBAHME)

NuaukaTopbl 10CTHKEHUS
KOMIIETEeHI Ui
(ko1 1 HAaUMEHOBAHUE)

I[Inanupyemble pe3yJbTaThl
00yueHus

croco0oB ToNydeHHss U 00pabOTKU

MaTepHaJIoB.

OCO3HAHUEM _ 3HaTh: (GU3NYECKyI0  CYIIHOCTb
CYIIHOCTH W 3HA4YCHUS SIBIICHHIA, POMCXOISIINX B
uHbOpMAMd B Pa3BUTHU MaTepuaax B YCIIOBHUSX
COBPEMEHHOTO 00IIeCTBa INPOMU3BOACTBA U OKCIIyaTallUH.
(OIIK-2) @akTopel W CHOCOObl  YIMPOYHEHUS
MaTepHalioB,  OCHOBHBIE  METOJIBI

MEXaHHMYECKUX  HCIBITAHUH, BHIBI

pa3pylIeHHs, BUIBI TEPMUYECKOW U
XUMHKO-TEpPMHUYECKON 00paboTku
CILJIABOB.

YMeTh: caMOCTOSTEITHLHO MNPUMCHATH
METO/bI n cpeacTBa II0O3HAaHUA,
oOydyeHussT U CaMOKOHTPOJIS  JAJs
NpUOOpETEHUsI HOBBIX 3HAHUH W
YMEHHH B obnactu
MaTepHAIOBEICHHS "
poeCCHOHATBHON e TEHHOCTH.

BJ'Ia}IeTI) . HaBBIKAMH MHCIIOJIb30BaHUA

CIIPaBOYHOMU U CcIelaIbHOI
TEXHUYECKOU JUTEPaTYpHI,
odopmiIeHUS KOHCTPYKIIHOHHO-

TEXHOJIOTHYECKOU TOKYMEHTAIUH.




4. CTpyKTYypa U coepKaHue TUCHUIIMHBI
4.1.Ctpykrypa u coaep:xkanue aucuuniauabl M u TKM 1

Bun ®opMbI TEKyILLEr0
. KOHTPOJISA
y4eOHo HaunmeHoBaHMe TeM 3aHATHI Cemect | O0bem| bana | Hatepak
Monyas (pa3aesn) . . (HauMeHOBaHMe
i (yueoHoii pa6oThI) p , 4. bl THB, Y.
OLICHOYHOI 0
padoTbl
cpeacrsa)
Monyns 1 Jlex.l1 | ATOMHO-KpPHCTAJUIMYECKOE CTPOECHUE TBEPJIBIX 3 2 2 Bompocsl k 3auery
Kpucrannmueckoe T€J, OCHOBHBIE CBOMCTBA KPUCTAJIIOB. Ne 1-6,14-17
CTPOEHHE METAUIOB U TepmoanHaMuueckrue 0CHOBBI (Pa30BbIX
CILJIABOB. MpeBpanieHui 3aKOHOMEPHOCTH
Teopus kpucTauU3amu. KpUCTAJITU3aLUH.
Jla6.1 | Tepmudeckuit aHanu3. AHAIU3 AUarpaMm 3 2 KomrmutexT 3amanmii k
COCTOSIHUS mab.p.1
Moaynb 2 IIp.1 OCHOBHBIE METOALI MEXaHUYECKUX UCOBITAHUN 3 2 KomMmiuiekT 3amanuii K
3meHenue CBOIICTB Y OTIPECIICHUS MEXAaHNYECKUX XapaKTePUCTHK. [p.1
METaJJIOB U CIUIaBOB 0e3
(ha30BBIX IpEeBpallCHUH.
MexaHu4ecKue CBOWCTBA
1 UX XapaKTEePUCTUKH.
Monynu 1-2 1A [IpomexxyrouHas aTTecTalus 3 0,25




0]
B OPMBbI TEKYLIEero
. KOHTPOJIS
y4eOHo HaunmeHoBaHMe TeM 3aHATHI Cemect | O0bem| bana | Hatepak
Mopayas (pa3aesn) o . (HauMeHOBaHMe
i (yueoHoii pa6oThI) p , 4. bl THB, Y.
OLIEHOYHOI0
padoTbI
cpeacrsa)
Moaym 1-2 Cm.p. |CamocrosiTenpHas paboTa 1o H3y4eHUIO 3 98 Bomnpocs! k 3auety
CHeIUaILHOM JIUTEPATYPHl U O(POPMIICHHUIO Ne 7-13,19-22
1a00paTOPHBIX U MPAKTHYECKUX PadoOT.
KoHTpoas 3auer 3 3,75
Hroro: 108

CxeMma pacuera UTOroBOro 0ajJia (He MpeaycMOTPEHO)




4.2. CTpykTypa u coaepxxanue qucuunauabl Mu TKM 2

Bun ®opMbI TEKyILLEr0
. KOHTPOJIS
y4eOHo HaunmeHoBaHMe TeM 3aHATHI Cemect | O0bem| bana | Hatepak
Mopayas (pa3aesn) o . (HauMeHOBaHMe
i (yueoHoii pa6oThI) p , 4. bl THB, Y.
OLICHOYHOI 0
padoTbl
cpeacrsa)
Monyns 3. Jlex.2 | lmarpamma coctostHUS «2Kene30-yriaepom. 4 2 2 Bomnpocsr k
JnarpaMmma cOCTOSIHUSA CtpyKkTypo0Opa3oBaHuE CTAICH U YyT'YHOB. 3aueTyNel-7
«OKenezo-yriepoay.
CtpykTypooOpa3oBaHue
CTaJiel U YyT'yYHOB.
Jla6.2 | Muxkpockonmueckuii ananus. CTpykTypa 4 2 KomrmutexT 3amanmii k
CTaJiel B PABHOBECHOM COCTOSIHUU. JI.P.2
3aBHUCUMOCTb CBOMCTB CTaJIel OT COAEpKaHUS
yriaepoa.
Monyns3 ITA [IpomexxyTodHas aTTecTarus 4 0,25
Moayns 4 Jlek.3  |IIpeBpaleHus B CTAIAX MPU OXJIKICHUU. 4 2 2 Bomnpocsl k 3auety
Tepmuueckass 06paboTKa Jlnarpamma U30T€pMHUYECKOTO IPEBPAICHUS Ne8-16
cTajieil M CIJIaBOB. aycrenuta. Buasl TO, Ha3HaueHue,
TEXHOJIOTMYECKHE MapaMeTphl.
JIa6. 3 |3akanka M OTIYCK YIJI€pOAUCTON CTAJIH. 4 2




Bun ®opMbI TEKYILLEr0
. KOHTPOJIS
y4eOHo HaunmeHoBaHMe TeM 3aHATHI Cemect | O0bem| bana | Hatepak

Mopayas (pa3aesn) o . (HauMeHOBaHMe

i (yueoHoii pa6oThI) p , 4. bl THB, Y.
OLICHOYHOI0
padoTbI
cpeacrsa)

Mogyns 5 [Ip.2 Bnustnue nerupyromux 3J1eMEeHTOB Ha 4 2 2

Knaccuduxarus MPOKAJTUBAEMOCTh CTajei, BLIOOD cTajel mo
KOHCTPYKITUOHHBIX MPOYHOCTH U MPOKATUBAEMOCTH.
MaTepuaioB, 00JIaCTU HUX
MIPUMCHCHHSL.
CriermaiabHBIC  CIIJIABEL
HEMeTaJTTNYeCKHe 17
KOMITO3UITHOHHBIE
MaTepHabl.

Monynu 3-5 Cm.p. |CamocrosTenbHas paboTa 1Mo U3yICHHUIO 4 166 Bomnpocsl k 3a4ety
CHEIUAILHOM JTUTEPATyPhl B O(POPMIICHHUIO Nol7-22
71a00paTOPHBIX M MPAKTHYECKUX PaboT.

KonTpoib 3ayer 4 3,75

Hroro:) 180




5. O0pa3oBaTesibHbIE TEXHOJIOTHH

[Ipy w3yyeHMHM JMCUMIUIMHBI ~ HUCHOJB3YIOTCS  JTUCTAaHIIMOHHBIE  OOpa3oBaTEIbHBIC
TEXHOJIOTHH

CereBast TexHOJIOTHUS - U3ydyeHHE Kypca (y4yeOHOH IUCHMIUIMHBI) TOCPEICTBOM
ANEKTPOHHBIX Y4€OHO-METOAMYECKUX MAaTEepHajoB, pPa3MEIICHHBIX B oOywaromeil cpeme ¢
WCTOJIb30BAHNEM KOMITBIOTEPA, ITOAKIIOYEHHOTO K ceTH MHTepHeT

TexHoNOTHs TPAAUITMOHHOTO O0YyUEHHSI — MpeyIaraeT TPaIUIIHOHHYIO MTOCIEI0BATEILHOCTh
M3y4EeHUs] HOBOTO MaTepHaia, B (opMme JIeKIHid, 17a00paTOpHBIX paboT U CaMOCTOSITENbHON PabOTHI
CTY/ICHTOB;

6. MeToanueckue YKa3aHusd 1Mo OCBOCHHUHI0 JUCHUIIJIUHBI

OO6mue MeToIMYecKue PEKOMEH IAIUU 0 KYpCY:

ANTOpUTM U3Yy4EHHMS Kypca:

1. O3HaKOMUTHCS C JIEKIIUEH 110 TEME B AJIEKTPOHHOM yueOHUKE B cucteme PocaucTant.

2. BBHIOTHUTH MIPaKTHYECKOE 3a/1aHUE.

3. [IpoiiTi UTOTOBEIH TECT.

BoinonHenue cryieHTaMu NpakTUYECKUX 3a/laHUM SIBJISETCS OJHUM M3 3TAloB MOATOTOBKU
K UTOTOBOMY TECTHPOBAHUIO.

ANTOpUTM BBITIOJTHEHUS:

1. IlpocnymaTe BeOMHAPHI 10 COOTBETCTBYIOIIEH TeMe B cucteme Pocaucrant.

2. Yuras martepuasn ydyeOHWKa (ydeOHOTO mocoOus, MpakTHKymMa M JIp. MaTepuajoB), a
TaK)Ke, UCTOJb3ys MaTepHalibl 3JIEKTPOHHOTO Y4eOHUKa (CIai ibl), BEITIOIHUTD 3a/laHUE.

Metoanyeckne peKOMEHIAINH CTYACHTY U TPEIOoIaBaTeli0 M3JI0KEHBI B METOIUYCCKUX
yYKa3aHUAX K Ja00paTOpHBIM paboTam:

1. Vyebnoe nmocoOue mist BEIMONHEHUS Ta00PATOPHOTO NPAKTUKYMA MO KypCy
«MarepuanoBeaeHue» Il TEXHUUECKUX HAMPABJICHUH MOArOTOBKHM OakanaBpos/ I.B.
Knesuos [u ap.]. — Toapartu: TI'Y, 2016.- 170 c.

7. OueHouyHbIe CpeaCcTBA

7.1. IlTacnopT OLIEeHOYHBIX CPEACTB

Koa koHTpoOJIMpyemMoil KOMIIeTEeHIUN HanmMmeHnoBanue
Cemectp
(UJ1M ee YacTH) OLIEHOYHOI'0 CpeCTBA
3 OIIK 1 Bonpocuwl k 3auemyNe 7-13,20-22
OIIK 2 Bonpocuwl k 3auemyNe 1-6, 14-19
4 OIIK 1 Bompocsr k 3agery Ne 2-6,11-16,20
OIIK 2 Bompocs! k 3agery Ne 1, 7-10,17-22.

7.2. TunoBble 3aJaHUS UM MHbIE MATepPUAJIbI, HEO0X0IUMbIe [JIsl TEKYILIEero KOHTPOJIsA

7.2.1. KommuiekT 3aganuii k JJjaboparopHoii padore Nel

Tema: «TepMqucxnﬁ aHaIIM3 CIJIaBOB. AHaIM3 AuarpaMm COCTOSAHUSA ABYXKOMITOHCHTHBIX
CUCTEM»

A) OdopMuTh 0TUET 1O TEMe T1abOPaTOPHOI pabOTHI.
b) IlocTpouTts AuarpaMmy COCTOSIHUS «OJIOBO-IIUHK» METOJIOM TEPMUYECKOTO aHaIN3a.
1. IToyuuThb CrIaBbl C yKa3aHHBIM COJIEpKAHUEM IIMHKA ¥ HAarpeTh UX JI0 paciljaBiIeHus.



2.0x7amuTh CIyIaBbl M 3a()MKCHPOBATH TEMIIEPATYphl CIUIABOB MPH OXJIAXKJICHUH yepe3 Kaxzpie 30
CEK.
3.IlocTpouTh TEpMUUECKHUE KPUBBIE OXJIAXKICHHSA CIUIABOB M OIPENEIUTh KPUTHUECKUE TOUYKHU
(ha30BbIX MpEeBpAILCHUN.
3. IlocTpouts qUarpaMMy COCTOSIHUSL «OJIOBO-IIMHK», YKa3aTh THII THArpaMMbl COCTOSHHS, Ha3BaHUS
JIMHUAHN TMarpamMMbl U (a30BbIe PEBPAILCHUS, COOTBETCTBYIOIINE JIMHUSAM JJHAr PAMMBI.
B) BoinosHuTh MHIMBUYAIbHOE 33 JaHUE.

3apucoBars, coOmro1as MacTad, JaHHYI0 BAPHAHTOM JHArpaMMy COCTOSIHUSI M BBITIOJTHHUTH
cleaymomee:

a) YCTaHOBMTb TUII IaHHOM TMarpaMmbsl;

0) ompemenuTh CTPYKTYpHBIH ¥  (a30oBBI COCTaB BCEX OOJACTe ©  OTPa3UTh
€r0 COOTBETCTBYIOIIMMHU OYKBEHHBIMU 0003HAUYEHUSIMH Ha IUArPaMME;

B) OTPEAETUTH MOJIOXKEHHUE CIIJIaBa, JaHHOTO BApUAHTOM, Ha AUAarpaMMe COCTOSTHUS;

I) OMNpEeAETUuTh YMCIO CTENeHeld CBOOOJbl CIlaBa B €ro KPUTHYECKMX TOYKaX WB
TEMIIEPaTYpHbIX MHTEpBajaxX MEXIy KPUTHUYECKMMHU TOYKaMu 1o mpaBuiy ¢a3 ['ubdbca u
MIOCTPOUTH KPUBYIO OXJIXKIEHMSI 3TOTO CIJIaBa B KOOPAMHATAX TeMIIepaTypa-BpeMs;

J) ONpENeNuTh Ul 3aJlaHHOM BapHaHTOM TEMIIEpaTyphbl CIUIaBa cocTaB (a3 U BECOBOE
cooTHoIIeHue (as;

€) 0XapaKkTepHu30BaTh CTPYKTYPY 33JaHHOTO CIUIaBa P KOMHATHOM TeMIieparype.

Bapuanr 1 (1 eme 20 BapraHTOB AMarpaMM COCTOSTHUS)
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I') BeimmosHuTh 5 3a1aHUI HTOTOBOTO TECTA.

Bapuanr 1 (u ene 10 BapuaHTOB TECTOB)
1.Ha3oBuTe THII CIIIaBa, KOTOPOMY XapaKTepHa JaHHAs KPUCTALTUYECKas pelieTka

1. TBepaplil pacTBOp BHEAPECHUS.
2. TBepaplil pacTBOP 3aMEILICHHUS.
3. XUMHUYECKOE COETMHEHUE.
4. MexaHuyeckasi CMECh.
2.KpuTndeckuM 3apopllieM Ha3bIBAeTCs
1. 3apoeiin TBepI0# (assl
O —kororHeHm A 2. TaKoMn 3apO/IblLL, pocT KOTOPOTro
@ —«oronenm B COTIPOBO’KJAETCs MOBBIIEHHEM >Heprun ['nboca.
3. 3apo/IbII CIIOCOOHBIH K POCTY.
4.KpUCTaJNTNYECKas YaCTULA IPUMECH.




3.IIpaBuno ¢a3 uMmeer BUL ......

1.C = K+®-1.
2.C=d+K+1
3.C=od-K+1
4.C = K-Od+1

4.Yxaxure (asbl, HAXOIAIIUECS B paBHOBECUH HA TuHUH [|E muarpaMMbl COCTOSHUS

I 1.B + xxugkocts
2.A+HKUIKOCTE
[ L E 3.A+ B + xuakocts
4.A+B
P o
i
A B

5. KonnuecTtBo TBepnoil ¢as3el B Touke «b» cruiaBa | mo mpaBuily OTpe3KOB ONIpenessercs

KakK...
ol I 1. A= 100%
Ml Lt E bc

a ¢ 2. A= 100%

p b o ac
1
|4 3. A= be x100%
I ab

A 1 E

4. A =2 4100%
bc

7.2.2. KoMIUIeKT 3aJaHNii K MpaKkTH4YecKoii padore Ne 1

Tema: «MeTo bl MEXaHUYECKUX ucnbiTanuii. OnpeesneHue MEXaHUYECKUX
xapakrepucTuk.lcnpiTanue 00pas3oB Ha PACTKEHHUE)
A) OdbopmMuUTB OTUET 11O TEME PaOOTHI.
b) BeimoaHuTh 3a1aHus K IPaKTHYECKOM padoTe.
1. V3yuuth METOIbl MCHBITAHUN MAaTE€pHATOB Ha TBEPAOCThb, YIApHYIO BSI3KOCTh, YCTAJOCTHYIO
MIPOYHOCTb.
2.KpaTko omucaTh OCHOBHBIE TpeOOBaHHS K YCJIOBHSIM TPOBEACHUS UCHBITAaHUN. YKa3aTb
(bu3nyecKuil CMBICT MEXaHUYECKHUE XapaKTePUCTUK, 0003HAUCHUS, €AUHULIBI U3MEPEHUSI.
3.3apucoBaTh JAaHHYIO BAPUAHTOM KPUBYIO PACTSKEHMs B KOOpAMHATax «ycuaue F - ymuminenue
Al» v BHINOTHUTS ClIEAyIONIEE:
4. TIlpeoOpazoBaTh B JAMarpaMMy C OTHOCUTEIIBHBIMU KOOpPJMHATAMU «HANpPSDKEHUE O -
OTHOCHUTEIbHas AeGopMaius & »;

5. ITo npeo6Gpa3oBaHHOl AUarpaMMe ONPeNeUTh CleAyIole MeXaHHIeCKUeXapakTepucThku: E -
MOAYIb YHOPYroCTH, oy umn Oy, - Ipefen TeKydecTH, O - NpPeAen MPOYHOCTH, O -

OTHOCHTEJIHOE Y/UIMHEHHE, a -CTaTHUECKYIO BA3KOCTh, D-MOTy/1b MIaCTUYHOCTH.
Bapuant 1 (u enie 9 BapuaHTOB TUarpaMM pacTsHKEHUS)



BpaHT 1 (cmas A3)
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B) BeinonnuTs 5 3agaHuii H'TOTOBOTO TECTa.

Bapuanr 1 (1 emie 10 BapraHTOB TECTOB)
1.YkaxuTe BIMAHNE TPUMECEN HA MEXaHUYECKUE CBOMCTBA KPUCTAJUIa MPH IMIACTUHYECKOU
nedopmanuu:
1. CHWXaKT UCXOJIHYIO MPOYHOCTh M MOBBIIIAIOT MJIACTUYHOCTD
2. YBEIMYMBAIOT UCXOJHYIO MPOYHOCTh U CHUKAIOT IJIACTUYHOCTD
3. IPOYHOCTH U IIACTUYHOCTh HE U3MEHAETCA
4. MOBBIIAIOT IPOYHOCTH U INTACTUYHOCTH
2. [Ipenenom BEIHOCIMBOCTH HA3bIBAIOT. ..
|.HanpsKeHne, Tpu KOTOPOM MaTepUall BBIACPKUBAET 33JAHHOE YUCIIO LIUKIIOB HArpyKEHUs

2. HampsDKeHHEe, NMpPU KOTOPOM MaTepuall BbIAEPKMBACT HEOTPAHUMUEHHOE YHCIO LHUKIOB
Harpy>kKeHus

3. HAIpsHKCHUE, 110 JOCTHIKCHHUE KOTOPOI'O IIPOUCXOAUT PA3PYIICHUEC

4. HanpspKkeHue, NpU KOTOPOM MaTepuan BBLICPKUBAET MHUHUMAJIbHOE YHCIIO IUKJIOB
Harpy>KeHus

3.Ilpu ucnbITaHUK Ha pacTsHKeHHE 00pa3ell HAarpy3wiH 0 HalpsDKeHUS Gi1, IOCJIE 4YEro Harpys3ky
cHsuM. BenmuurHa OTHOCUTENIBHOTO YAJIMHEHUS 00pa3ia (puc.) COCTaBIIsET:
1. 20% 2. 8% 3.4% 4. 2%

1§%)




4. HampshkeHue, COOTBETCTBYIOIIEC MHHHMAITBLHOMY HANPSOKEHUIO Ha IUIOMIAJKE TEKY4eCTH
Ha3bIBAIOT. ..
1. yclIOBHBIN TIpeIeN TEKY9eCTH
2. mpenen NpoYHOCTH
3. ¢u3uveckuii mpenen TeKy4ecTu
4. monyns FOnra
5. BriOepure npaBWILHYIO MMOCIECIOBATEIIBHOCTD 110 BO3PACTAHUIO BEJTUYHH :
1. oB; o71; O
2.071; O, OB
3. omm; OT; OB
4. omn; oB; OT

7.2.3. KoMIuIeKT 3a1aHuii K 1a00paTopHoii padoTe Ne2.
Tema: «MUKPOCKOTTMUECKHI aHAIN3 METAJUIOB U CIu1aBoB. CTpyKTypa

YTJIEPOANCTOM CTaM B PABHOBECHOM COCTOSIHUID)
A) OpopMuTh 0THET 10 JIabopaTOpHOI padoTe.

b) BeimoaHuTh 3a1anus K 1abopaTopHOM padoTe.

1. BeluepTuTh AuarpaMMy COCTOSIHMSI JKEJI€30-YIJIepoJ Ha pa3BEepHYTOM JHCTe OyMmarw.
[Toctpouts Tepmuueckue kpuBbie oxmaxkaeHus mis crained ¢ 0,3 %C; 0,8%C u 1%C c
yKa3zaHueM (ha30BbIX NMPEBPAILIEHUN U KOHEYHON CTPYKTYPBHI.

2.  TlpoBecTn MHKpPOCKOMUYECKHH aHanmm3 oOpas3ioB (5 mrT.). OnpenenuTs MEKPOCTPYKTYPHI H
3apUCOBaTh YCJIOBHO CTPYKTYPY JO3BTEKTOMJHBIX CIUIABOB C PAa3IMYHBIM KOJWYECTBOM
yraepoaa (3 mrT.), 3BTEKTOUTHOTO U 3a3BTEKTOUIHOTO CILIaBOB.

3. OmpenenuTh KOJUYECTBO yriieposa B oopasiax mossrekronaHoi cramu (TOCT 1050-74).

4.  TloctpouTh rpaduku 3aBUCUMOCTEH MEXaHMYEKUX CBOWCTB CTaJlel OT COACPIKAHUS YTIIepoaa.
(cipaBOYHBIEC MaTEPHAIIBI).

5. YCTaHOBUTH B3aMMOCBSI3b MEXKAY COJIEp)KaHUEM YIriepojia, CTPYKTYpOM ¥ CBOWCTBaMH
CIUIaBOB, CAENaTh BHIBO/I.

B) BeimoanuTs 5 3a1aHuii H”TOTOBOTO TECTA.
Bapuanr 1 (u ene 11 BapuaHTOB TECTOB)
1. Uto Ttakoe pepput?

1) Xumudeckoe coeuHeHNe

2) MexaHnudeckas CMeCh

3) TBepapIii pacTBOp YIiiepoaa B a-)Kele3e

4) TBepablil pacTBOp yriiepoa B y-Kene3e

2. Kakyro ctpykrypy umeer cmias ¢ cogepxkanuem 0,45 %C?
1) [Tepnut
2) ®epput + nepiaut
3) ®epput + HEMEHTUT BTOPUYHBII
4) ®eppuT + IEMEHTHUT TPETUUHBIN
5) deppur

3. Ilpu xakoil Temnepatype npoucxoaut oOpazoBanue nepaura B cmase 0,50 %C?
1) JIuausg PSK
2) Jluaus GSK
3) Jlunus SE
4) JIuausa PG



=
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5) JIunus PQ

4. Kax BBITTISAUT 10T MUKPOCKOTIOM (eppuT?
1) B Buze cBebIxX 3epeH
2) B Buze TeMHBIX 3€peH
3) B Buje cBeT/ION CETKH 10 TPaHUIIaM 3€peH
4) B Buze CBETIIBIX UIJT
5) B Bujie CBET/IBIX MEJIKUX YACTHII [0 TPAHUIIAM 3€pEeH

5. Kako#t u3 crijaBoB OyJ€T UMETh BBIIIE TUIACTUYHOCTH?
1) Cmnas 0,2 %C
2) Cnnas 0,45 %C
3) Cruag 0,8 %C
4) Crnas 0,6 %C
5) Crnag 0,01 %C

7.2.4. KoMIUIeKT 3aaHuii K J1a00opaTopHoii padoTe Ne3
Tema: «3akanka ¥ OTIYCK YIJIEPOIUCTOM CTAIH

A) OpopMUTh OTYET 10 TeME J1a00paTOPHON PabOTHI.

b) BeimmonaHuTk 3a1anus K 1abopaTopHO padoTe.

OmpenenuTh TBEPIOCTh 0OPA3IIOB 10 3aKaaku Ha pudbope Poksenna no mikane B.

Hasnaunte pexumel TO s cranedl ¢ pasinuyHbBIM CojepkaHueMm yrieponaa. OmpenennuTsb
TEMIIEpaTypy 3aKaJKM W OTHYCKa IOJYYEHHBIX OOpa3lOoB B COOTBETCTBUU C COJECpKAHUEM
yraepoja, ¥ BpeMs BBIJIEP>KKH B M€YH B 3aBUCUMOCTH OT pa3MepoB 00pa3IioB.

[IpoBecTn TEXHONOTMUECKUN MPOLECC 3aKalKd OOpas3IOB B COOTBETCTBYIOIIMX 3aKaJOYHBIX
cpenax.

3amepuTh TBEPAOCTh 00pa3noB Ha mpudope Poksena mo mkane C mocie 3aKaiky U 1o
MOJIy4EHHBIM JTAaHHBIM MOCTPOUTH 3aBucuMocTh HRC=f(C%) mocine 3akanku:

N3yunth, cxeMaTH4eCKH 3apUCOBAThb W OINUCATh MUKPOCTPYKTYPY KOMIUIEKTa 3aKaJleHHBIX
00pasmnoB npu yBenuueHun x500.

[IpoBecTu aHanu3 MUKPOCTPYKTYpP U 3aBHUCHUMOCTH CBOWMCTB 3aKaJICHHOM CTall OT COJEPKaHUA
yraepoja, copMyIupoBaTh BbIBOIBL.

[To 3amanuio mpemnojaBaTens M300pa3uTh Ha JuUarpaMMax H30TEPMUYECKOTO IPEeBpalleHUS
ayCTEHHUTa pa3lMyYHbIe BUJbI 3aKaJKU (M3MeHss T HarpeBa U CKOPOCTU oxJiaxjaeHus). OnucaTth
(hazoBble MpeBpalleHuss 1 KOHEUYHYIO0 CTPYKTYPY CTalIeH.

[IpoBectu oTmyck 00pa3oB COTNIACHO BBIOpaHHBIM pexxumam. st cranu 45 nmpoBectu 3 BUaa
OTITyCKa.

Onpenenuty Ha TBepaomepe Mo mkane C TBEpIOCTh OTHYIICHHBIX 00pa3inoB. CpaBHUTH

TBEPAOCTH MOCIIE 3aKanku U otiycka. I[loctpouts 3aBucumocts HRC=f(T,,, ) mis cramm 45.

OOBICHUTE IIPUYUHBI IAACHUA TBEPAOCTHU.
CxeMaTHYeCKH 3aprUCOBATh CTPYKTYPY IIOCJIC BCEX BHIOB OTIIYCKA W OIIUCATh IIPOLECCHI,
MMPpOTCKAOIIUC B yrHePOHHCTOﬁ CTaJI1 IIPU HU3KOM, CPCIHEM U BBICOKOM OTITYCKC.

B) Bemonnute 6 3amaHuii NTOrOBOrO TECTA.

BapuanTt 1 (1 emge 11 BapuaHTOB TECTOB)

1. Kakas cTpykTypa okasaHa Ha pUCyHKe?



- 1) MapTeHCcUT MEJIKOUr0JIbYaThiil
2) MapTeHcUT KpyIHOUT0J1bYaThIN
3) MapreHcuT + TpoOCTUT

4) MapreHcuT + IEeMEHTUT

2. Kakas crpykrypa chopmupyercs y cranu Y8 npu yKa3aHHON CKOPOCTH OXJIAXKICHHS?

tc 2 1) TpooctuT
2) Maprencur
3) Maprencut + peppur
—, 4)MapTeHcut + IeMEHTUT BTOPUYHBIH
\
‘\
1]
3. CKOJIBKO yriIepoJia COJICPKUT MapTEHCUT CTaIu 457
1) 0,01 %C
2) 0,45 %C
3) 0,8 %C
4) 2,0 %C
4.Kaxkasi CTpyKTypa UMeeT BbIIIE MJIACTUYHOCTh?
1) 2) } _ 3)
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5. JIns kakux geTanei mpuMeHSETCSl CPETHUMA OTITyCK?
1) s uHCTpYMEHTa, PACCYUTAHHOTO Ha Oe3yAapHble Harpy3Ku
2) JInst TShKENo Harpy)KeHHBIX IIeCTepeH

3) dns peccop, mpy>xuH

6. Ha kakue a3b1 pacmagaercss MapTEeHCUT TIPH BHICOKOM OTITYCKeE?
1) ®eppur
2) ®eppur + HEMEHTHUT
3) LlemeHTHUT
4) AycteHuT

7.2.5. KomIuiekT 3ajaHuii K IpakTHYecKoil padore Ne2

Tema: «Bp10op cTanu 1o 3alaHHBIM IPOYHOCTH U MIPOKATTUBAEMOCTH.
A) OhopMuUTh OTUET 1O TeMe MPAKTUIECKOH padoTHI.
b) BoimonHuTh 3aaHus K MpakTUYeCKo pabdoTe.

1. IlonyuuTh BapHaHT 3aJaHusl y NpenojaBareis — 3HAYeHUs pa3MepoB U MPOYHOCTH JAETalIu:

D(mm);L\D; G5,



2.Ilo nomorpamme M.E. brnantepa (puc.3) ams 3TOro KpUTHUECKOTO JMAaMETpa,
BBICTABJICHHOTO Ha IIKaJie ¢ MPHOJMKEHHBIM OTHOLIEHHUEM pa3mepoB neranmu L/D

HalTU pACcCTOSHUE OT TOPIIA 10 NOJYyMapTEeHCUTHOM 30HbI CTAaHAAPTHOTO 00pa3ua.
3. [No3aganHO# MPOYHOCTH ONPECIUTh TBHPIOCTh CTAIH MOCIIE 3aKAIIKU U OTITyCKa.

4. Ilo rpaduky (cipaBOYHbIE JaHHBIE) HANTH TBEPAOCTh B CEPALEBUHE JI€TATIH MOCIIE
3akanku HRC> 40 B 3aBUCHUMOCTH OT TBEPAOCTHU MOCIIE OTITYCKA.

5. Ompenenuth HaWMEHbIIEE COAEpP)KAaHUE YIJepoja B CTald 1o Talbauue
(cipaBOYHBIC JTaHHBIC) B COOTBETCTBUU C TBEPJOCTHIO MOCIE 3aKaIKH.

6.Il0 KpUBBIM MPOKATMBAEMOCTH [JIsl Pa3HBIX MAapoOK CTald BBIOpATh MOAXOISIIYIO
MapKy CTaJld ¢ y4€TOM €€ SKOHOMUYHOCTH, 0OOCHOBATh CBOM BHIOOD.

7. HasnauuTh Uil BbIOpAHHOM CTalu pPEXHUMbl TEPMUYECKONM 00pabOTKH-
TEMIIEpPaTyphl HarpeBa (KpUTHUECKUE TEMIIEPATYPhl YKa3aHbl B CIIPABOYHBIX JAHHBIX)
8.PaccunTarh Bpems BBIIECPKKU JUIsl 3aKAJIKH M OTIYCKa C ydyeToM KoddduimeHTa
cpenbl, ko3¢ dunrenta Gopmel 1 Ko3pPumeHTa paBHOMEPHOCTH Harpesa.

9. 1ns1 BBIOpaHHOM MAapKH CTalU ONPEJEIUTh CKIOHHOCTh K 00paTUMON XPYIIKOCTH.

B) BemmonnuTts 5 3aganuii TecTa.
Bapuanr 1 (1 eme 10 BapraHTOB TECTOB)
1. IIpokanuBaeMOCTb 3aBUCHUT OT:
1) Temnepatypsl HarpeBa MoJ 3aKaJiky.
2) CKOPOCTH OXJIAXKACHHUS.
3) XMMHUYECKOTO COCTaBa CTaJlH.
4) BceX BBIIIEMIEPEUUCIICHHBIX (PaKTOPOB.

2. Ha xakoM 13 pUCYHKOB M300pakeHa CKBO3HAs MPOKAJIMBACMOCTh?

l)a.

2 U 2) 6.

Vi 3) a, 6.

4) wmer
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3. [Ipu xakom ycrmoBuu oOpasel] (IeTalb) IpoKaIuBaeTCs HACKBO3h?
1) Ipu CKOPOCTH OXJIAXKJECHUS 110 CEUEHUIO OOIbIIE V.
2) mpu OXJIaXKICHUU B BOJIE.
3) npH CKOPOCTH OXJIAKACHUS MEHBIIE V .
4) oOpa3zell HEe MOXKET MPOKAIUBATHCS HACKBO3b.
4.B xakoi cpefie oxJaxaarT Beicokoaerupoannble (XJ13 12-30%) cramu?
1) Boma.
2) MacJo.



3) BO3YyX.
4) neuys.
5. Kakoii nerupyroniuii 31eMeHT He 3aMeUIsSIeT paciiaj] ayCTeHuTa?
1) Ni.
2) Cr.
3) Co.
4) Mg.

TeMbl NcbMEHHBIX Pa00T (He MpeyCMOTPEeHbI)

7.3.0u1eHO0YHbIE CpelCcTBAa JIANPOMEKYTOUHON AaTTeCTAllMM IO HTOraM OCBOEHUS

AUCHUTLTUHBI
7.3.1. Bonnpochbl K NPOMEKYTOYHOM aTTeCTAIUH
Cemectp 3
Ne i/ Bonpocs! k 3auery MuTKM-1.

1 Tumnbl KpUCTAUTMYECKUX PEHIETOK M WX OCHOBHBIE XapaKTepucTUku. OCHOBHBIE CBOMCTBA
KPUCTAJUIOB: aHU30TPOIIHSI U TTOJTUMOP(PH3M.

2 Tumnbl cBsi3eil: MOHHAsI, KOBaJICHTHAsI, Bau-nep-Baanbca, Mmetamnmdeckas. X ocoOeHHOCTH
11 BIMSIHWE HAa CBOWCTBA KPHCTAIIJIOB.

3 |dedexTsl KPUCTALIMYECKOTO CTPOCHUS, FTeOMETPHUIECKas KJIaCCH(HKAITHS.

4 Toueunble gedexTsl. MexaHu3mbl HX oOpa3oBaHHMsS. 3aBUCHUMOCTb pPaBHOBECHOM
KOHIICHTPAIIUHA BAKAHCUW OT TEMIIEPATYPHI.

5  luddy3usa. Mexanuzmbl quddysun. [lepBoiii 1 BTOpoii 3akoHbl Duka.

6 /lucnokanuu. BiusiHUe IUIOTHOCTH NUCIOKAIMA Ha MPOYHOCTHBIE CBOWCTBA KpHCTaJlIA.
Kpusas Ogunra. Pacuer TeopeTuueckoil IpOYHOCTH.

7 BKCPepHMeHTaHBHBIe 3aKOHOMEPHOCTH IUIacTHUecko naedopmanmu. MexaHUYECKue
CBOMCTBA M UX XapaKTEPUCTHUKH.

8 |Hedopmanmonnoe ynpounenue. [Ipuponaa naknena. Texcrypa nedhopmanuu.

9 JlepopMmaniusi MOMMKPUCTATIMYECKUX TeJI. 3EpHOTPaAaHUYHOE YIPOUYHEHHE. 3aKoH XoJula-
[leTua.

10 |Pa3pymieHue xpymnkoe u Bsizkoe. TemnepaTypHbIH MOPOT XJIaAHOJIOMKOCTH.

11 Bnusinue TemmnepaTypsl Ha CBOMCTBa J1e(hOpMHUPOBAHHOTO MeTallla. Pekpucrannuzanus u ee
TUTIBIL.

19 MexaHH3MBI [IaCTUYECKOU lehopMaluu: CKOJIbKEHHUE, TBOMHUKOBAHHE. MEXaHU3M
TeOPETUYECKOM MPOYHOCTH, MeXaHU3M T HY3HOHHOM MOI3yYECTH.

13 |®axTopsl ynpounenus: cuibl TpeHust KP, TBepiopacTBopHOE, TUCTIEPCHOHHOE.

14 Tepmoaunamuueckue  OCHOBBI  (ha3oBbix  mpeBpamieHuil.  (TepmoauHamuueckue
moTeHIManbl, (ha30BOE paBHOBECHE, BTOPOil 3aKOH TEPMOIMHAMUKH. )

15 [[lonsTus cucrema, crjias, Ga3a, KOMIOHEHT, MEXaHHUYECKasi CMECh.

16 Kpucrannu3zanus u ee stanbl. KpuTrueckuid 3apo/IbIiil ¥ 3aBUCUMOCTD €r0 Pa3MepoB OT
CTENEHU MEePEOXIAKICHHUS.

17 [BakoHomepHocTH kpuctamnuianuu. Kpussie Tammana.

18 |da3wl B crimaBax. YncThie KOMIIOHEHTHI. XUMUYECKUE COCTUHEHUS

19 Da3pl B crutaBax. TBepable pacTBOPbl M WX THUMBL. YCIOBHS HEOTPaHHUYEHHOM
[PaCTBOPUMOCTH. XHUMHYECKHE COCTUHEHUS.

20 [Metoab! nocTpoeHus Auarpamm coctosiaus. IIpasuno ¢as I'nbdoca.

21 OcHOBHBIE THIBI JauarpamMm coctostHus. [lpaBmia koHonel. Kpucrammmzamuss wu

CTPYKTYpOOOpa30BaHHUE CILIABOB.




Ne ni/nt Bonpocs! k 3auery MuTKM-1.
29 BrusiHre npuMeceid Ha MPOLECCh KPUCTAIUTM3ALUU 1 PEKOMEHIAIUH 110 UX
1CII0JIb30BAHUIO.
Cemectp 4
Ne i/n Bonpoceik 3auety MuTKM-2.
1 |Imarpamma cocTosIHUS «Kene30-yriepo».Dasel, THHIH, KPUTUIECKHE TOUYKH.
5 JlmarpaMma COCTOSHHSI <«0KeJe30-yriepo». Kpucrammmsanus u CTpyKTypooOpa3oBaHHE
craneii. KuHeTnka nepianTHOro npeBpameHusl.
3 |3aBHCHUMOCTB CBOMCTB CTaJIeii OT COIEpKaHMsl YIIIepoa.
4 Jl.c. kerne3o-nieMeHTUT(MeTacTabmibHas). Kpucraumsamuss W CTPYKTypooOpa3oBaHHUE
OenbIx yyryHoB. O01acTh MPUMEHEHUS.
5 Jl.c. xene3o-yruepon crabuibHas. Kpucrammmsanus U CTpyKTypooOpa3oBaHHE CEpbIX
uyryHoB. O01acTh NPUMEHEHHUSL.
6 Knaccugukanus cepbix 4yryHoB. CriocoObl mosiyueHusi. BiausitHue cTpykTypbl Ha CBOWCTBA
CepBIX YyT'YHOB.
7  |[IpeBpamnieHus B CTaiy Mpu HarpeBe. HaclieIcCTBEHHOCTh ayCTEHUTHOTO 3€pHa.
8 |Jlmarpamma M30TEPMHUYECKOTO PEBpAICHHS ayCTCHHTA.
9  |BiuusiHME CKOPOCTH OXJIaXKJICHUS Ha CTPYKTYPY M CBOMCTBA CTAJICH.
10 [MaprencutHoe npeBpamenue. OCHOBHBIE 0COOCHHOCTH, KWHETHKA MTPEBPAICHHS.
11 [TepmooGpabotka. Knaccugukainys 1 0CHOBHbIE TEXHOJOTHYECKHE TApaMETPBI.
12 [3akamka. HazHaueHwe, BUIbBI 3aKaJIKH, CTPYKTYpa CTaJIeH TIOCIIe 3aKaJIKH.
13 [[IpeBparenus npu OTIIyCKe.
14  [Pa3znmume CBOMCTB MPOAYKTOB 3aKAJIKH M OTITYCKA(TIJIACTUHYATHIX M 3€PHUCTBIX CTPYKTYD).
15 [Buasl oTnycka, X Ha3HA4YCHHE, CTPYKTYypa CTajei Mocie OTIyCKa, pa3InNuus B CBOMCTBAX.
16 [Omxwur 1 u 2 poga. TexHonmoruueckue napameTpbl 1 Ha3HaAYEHWE OCHOBHBIX BUIOB OT)KUTA.
17 [Bakanka 6e3 momumopdHoro npespamenus. CTaguitHOCTh MPOIIECCOB CTAPCHMUSI.
18 [OcuoBubie Buabl XTO. CymHOCTh, TEXHOJOTUUECKHE ITApaMETPhl, HA3HAYEHNE
19 [Cnemmanbabie ctanu. OcCOOEHHOCTH CTPOCHHUSI, CBOMCTBA, 00IACTh MPUMECHECHHS.
20 |BiousiHue JIETUPYIOIIMX 3JIEMEHTOB Ha (ha30BbIe MpeBpaleHus B cTaiax u napamerpsl TO.
21 |Knaccudukaus 1 MapKHUpPOBKAa KOHCTPYKIIMOHHBIX MaTepUasoB.
22 |Hemerainmmueckue MaTtepHalibl, KOMIIO3UIIMOHHbBIE MATEPHAIIBI.
7.3.2. Kpurepuu 1 HOPMbI OLIEHKH
®opma
Cemectp NPOBEACHUI KpuTtepun u HopMbI OLIEHKH
NPOMEKYTOUYHOM
aTTecTaluu
3,4 3auer CryzneHTy NpeIoCcTaBiIsieTcs TeCT
(THCHMEHHO) u3 20 BOIpocoB.

«3a4YTCHO»
HpI/I HAJIMYUU ITPABUJIBHBIX

OTBETOB Ha 9 1 00JIee BONPOCOB.
[Tpu HaIMYMK IPABUITBHBIX

«HE 3a4YTECHOY» OTBETOB MEHee ueM Ha 9
BOIIPOCOB TECTA




8. YueOHO-MeTOoAN4YEeCKOE U HH(POPMAIHOHHOE 0DecTieYeHHe TUCIIUTIHHbI

8.1. O6s3aTesbHAasI TUTEPATypa

Tun (yueOHuk, yuedHoe
nocooue, yaeoHo-

Ne
ABTOpBI, COCTABUTEIH 3arJsiaBue (3aroji0BoK) T'ox m3nanms
n/n MeTOoANuYEeCcKOoe mocooue,
NPAKTUKYM, Jp.)
MartepuanoBeIcHHE B TEXHOJIOTHS METaJNTMYCCKUX
A.M. AnackuH, P a ’
1 . HEMETAUIMYECKUX U KOMITO3UIIMOHHBIX YueOHHuK 2017
A.H. KpacHoBckuit .
MaTepHasioB [ DJIIEKTPOHHBIN pecypc]
B.II. JImutpenko MarepuanoBe/iecHue B MallIMHOCTPOCHUH
2 /L P ’ p ! p VYyebHoe mocobue 2016
H.b. Manyiinosa [ DeKTPOHHBIN pecypc]
3 A.B. Tlo3aaskoB. MarepuanoBeenne [ DIeKTPOHHBIN pecype YyebHoe mocobue 2016
8.2. lonoiHMTEILHAS JIMTEPATYypa
Kosn4yecTBo B
Tun (yueOHHMK, yueOHOE .
HAY4YHOI
Ne nocooue, yue0Ho-
ABTOPBI, COCTABUTEJIN 3araaBue (3aroJi0BOK) I'ox n3nanus oudamnoTeke /
n/n MeToanYecKoe nmocooue,
HPAKTHKYM, Ap.) HaumeHoBanue
p » P 3BC
1 IO.I1. Connnes, E. W. CrneninaibHbIE MaTEepHAIbl B Y4eOHUK 2014 9BC
[Tpsixun, B.1O. [Tupaitnen MAaIIMHOCTPOCHHH [ DIIEKTPOHHBIN pecypc "IPRbooks"
2 O.A. Macauckuit MarepuanoBeicHHE U TEXHOJIOTHH YyebHOE mocoodue 2015 9BC
KOHCTPYKIITHOHHBIX "ZNANIUM.
MaTepuasoB [ DIEKTPOHHBIH pecypc] CoM"
3 I'.I1. deTHncos, MarepuajioBeiecHHE U TEXHOJIOTHS Y4eOHuK 2014 9BbC
"ZNANIUM.

@.A. l'apudymiun

MaTepuaioB [ DNEKTPOHHBINA pecypc|

CcomM"




CHCTEM
e «BecTHMK MarHMTOrOpCKOro roCcyJapCTBEHHOIO TEXHUYECKOro yHuBepcurera um. 1.H.

Hocosay, http://vestnik.magtu.ru

e «BectHuk CaMapckoro rocCyJapCTBEHHOIO TEXHUYECKOTO YHHBEPCUTETA.

8.3. Ilepeuenb mnpogeccHOHATBHBIX 0a3 JaHHBIX M HH(GOPMAIMOHHBIX CIPABOYHBIX

Cepus:

TEeXHUYECKUE HayKuy, http://science.samgtu.ru/node/31

«JIuth€ u Metaiutyprus» http://lim.bntu.by

«Texnomorus MmetaiuioB» http://www.nait.ru

«[lepcriekTuBHBIC MaTepuaib» http://www.j-pm.ru

Scopus[daekTpoHHbIN pecype] : pedepaTuBHas 6a3a nanubix. — Netherlands: Elsevier,

2004— . — PexxuM goctyma : SCOPUS.COM. — 3ard. ¢ 3kpaHa. — f13. pyc., aHrIL

e Elibrary[OnexktpoHHblil pecypc] : HayuHas 3yeKTpoHHast OubnuoTteka. — Mocksa : HOB,
2000- . — Pexxum moctyma : elibrary.ru. — 3ari. ¢ skpana. — SI3. pyc., aHrJ.

e SpringerLink[Dnexkrponnsiii pecype] : [6a3a manubix]. — Switzerland: SpringerNature,
1842— . — Pexxum moctyna : link.springer.com. — 3aru. ¢ skpana. — 53. aHri.

e ScienceDirect[ DneKTpoHHBIN pecypc] : KOJIEKIUS dIEKTPOHHBIX KHUT
n3narennbcTBa Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum
noctyma: sciencedirect.com. — 3ar. ¢ akpaHa. — 3. aHrI.

e (Cambridgeuniversitypress[ DIeKTpOHHBIN pecypc] : )KypHaIbl H3aTeIbCTBA. —
Cambridge: Cambridgeuniversitypress, 2018— . — Pesxum mocrtyma : cambridge.org. —

3ari. ¢ sKpaHa. — 3. aHrJ.

e NEICON[DnekTpoHHBIH pecypc] : anekTpoHHast MH(GOpMaIUs : apXuB HayYHBIX
*ypHanoB. — Mocksa : HOMKOH, 2002— . — PexuMm nocryna
: neicon.ru/resources/archive. — 3ari. ¢ skpana. — 5I3. pyc., aHrI

8.4. IlepeueHb NporpaMMHOro oboecrnevyeHus

Ne HaumenoBanmue 11O PexBu3HMTHI 10T0BOpa (1aTAa, HOMEP, CPOK AeHCTBUSA)

n/n

1 Windows Horosop Ne 690 ot 19.05.2015r., cpok aeicTBus - 6eCCPOUHO
orosop Ne 690 ot 19.05.2015r., cpok meHCTBHA - OECCPOYHO;

2 Office Standart A P pox A P

Horosop Ne 727 ot 20.07.2016r., cpok AeHCTBUS - OECCPOUHO

8.5. Onucanue MaTepHaJIbHO-TEXHHYECKOI 0a3bl, HEOOXOAMMOI I OCYIEeCTBJIEHUS
00pa3oBaTeJILHOI0 Mpolecca Mo JUCHHUIINHE

HaumeHoBaHue 000PYI0BAHHBIX Y4eOHBIX
Ka0OMHETOB, JIa0opaTOpHUii, MACTEPCKUX H

Ne Jp. 00bEKTOB JIJIs1 IPOBeIeHUs
. IlepeyeHb 0OCHOBHOTO 000PY10BAHMS
/I | NPaKTU4YeCKHUX U J1a00PATOPHBIX 3aHATHH,
IOMELEeHUH /I CAMOCTOATEILHOK
padoThl 00y4yaomuxcs (HoMep ayAuTOPHH)
Aynutopus BeO KoOHpEpeHIINH. DKpaH TEIICBU3HOHHBIMN, LIUPMBI,
VyebHass  ayquTOpHs  JUIA  NIPOBEJCHUS | IPOKEKTOP Ha IITaTHBE. CTOJ
3aHATUM ~ JIGKIMOHHOTO  THUHA.  Y4eOHas | mpernojaBaTelibCKHi, CTYAbs
1 | aymuropus  aisd  IPOBEICHMSA  3aHATUH | MpernojaBaTelbCKuUE. Tpancnapant-

CEMHUHAPCKOTO TUTA. Y4ueOHas ayIuTOpus IS
KYpPCOBOTO TMPOEKTHUPOBAHUS  (BBITIOJTHEHUS
KYpCOBBIX Pa0o0T). YueOHas ayauTopus is

MEPCTAKKaA, CHUCTEMHBIH OJIOK.



http://vestnik.magtu.ru/
http://science.samgtu.ru/node/31
http://lim.bntu.by/
http://www.nait.ru/
http://www.j-pm.ru/
http://scopus.com/
http://elibrary.ru/
http://link.springer.com/
http://sciencedirect.com/
http://cambridge.org/
http://neicon.ru/resources/archive

n/n

HanmeHnoBanune 000py/10BAHHBIX Y4eOHBIX
Ka0UHEeTOB, JJa00pPaTOPHii, MACTEPCKHUX H
Ap. 00bEKTOB /IJIsl IPOBEACHUS
NPAKTUYECKHUX U JI1A00PATOPHBIX 3aHATHH,
NoMeIleHnil JJIs1 CaMOCTOATEIbHOI
padoThl o0yuawumxcs (HoMep ayaAuTOPUN)

ITepeyeHb 0CHOBHOTO 000PY/A0BAHMA

MIPOBEJICHUS TPYNIIOBBIX M WHIUBUyaTbHBIX
KOHCyJbTallMii YueOHasg ayauTopus JUis
IIPOBEACHUS 3aHATUN TEKYLIEro KOHTPOJS H
npomexyrounoii arrecranuu (YJIK-807)

[Tomerienue a1 caMOCTOSTENLHOM pabOThI
crynenroB (I'-401)

Cromnbl YYEHUUECKHE, CTYJbs
yueHnyeckue, I[IK ¢ BbIxogoM B ceTh
HNHuTtepHer




