MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPEIKICHNUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUHN TOCYIapCTBEHHBI YHUBEPCUTET

b1.b.09

(uHOexc OucyuniuHot)

PABOYASA ITPOI'PAMMA JIUCHUIIJIMHBI

(Haumenosanue OUCYUNIUHbL)

MaTepI/IaJ'IOBeIleHI/IC M TEXHOJIOTHA KOHCTPYKIIMOHHBIX MaTCpHUaIOB.

110 HalIpaBJICHUIO IOATOTOBKHU
15.03.05 KoHCTpYKTOPCKO-TEXHOJIOTHYECKOE 00ECTICUeHHE MAIIMHOCTPOUTEIIbHBIX MPOU3BOJICTB

HaIpaBJIEHHOCTH (TIPpOdUIIB)
TeXHONIOTHsI MAITUHOCTPOCHUS

dopma o0ydeHus: 3a09HAs
I'ox mabopa: 2020
Oomras Tpynoemkocts: 8 3ET

Pacnpe)le.ﬂe}me YaC0B JUCHHUIIMHBI IO CEMECTPpaM

Cemectp 3 4
®opma KOHTPOJIs 3a4er Hroro

Bun 3ansiTuit

Jlexmun 2 4 6
JlaGopaTopHble 2 4 6
[TpakTnueckue 2 2 4
PykoBoJICTBO: KypcoBblie paboThI (ripoektsl) / PI'P - - -
[TpoMexxyTouHast aTTecTanus 0,25 0,25 0,5
KonraktHas pabota 6,25 10,25 16,5
CamocTosTenpHas padora 98 166 264
KoHTpoan 3,75 3,75 7,5
Hroro 108 180 288




Pabouyto mporpammy coctaBui(u):

Houent kadhenpst HMuM, k. ¢-m. H., nouent [lTormosa JI.W.

(OodicHoCcmb, yueHoe 36anue, cmenensb, Pamunus 1.0.)

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

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

OtcyrcTBYyeT

Penensent

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas nporpamma nucuuIinHbl cocraiaeHa Ha ocHoBaHuu @I'OC BO u yuebHoro niana
HarpasieHus moarotoBku 15 .03.05 KoHcTpyKkTopcKo-TeXHOIOrHUEcKoe obecredeHue
MAaIIMHOCTPOHUTEIBHBIX IPOU3BOACTB

Cpok neiicTBus padoueil NporpaMMsbl AMCUMIIMHBI 10 «21» nexadps 2025 r.

COI'JTACOBAHO

38.Be,[[y}OHII/II>'I Ka(beﬂpoﬁ ((O60py,HOBaHI/IC " TCXHOJIOTMHU MAIIUHOCTPOUTCIIBHOT'O IIPOU3BOACTBA»

« » 20 T. H.IO. JloruaoB

(noonucw) (U.0. ©amunus)

YTBEPXIEHO

Ha 3acenanuu kadenpel «HaHOTEXHOJIOTMHU, MaTEpUAIOBEICHIE U MEXAHUKA

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



1. Ilean ocBOEHUN TUCIUILIHHDI

[lenb OCBOEHWS AWCHMIUIMHBI — TIO3HAHWE TIPUPOILI M  CBOWCTB MarepHalioB,
3aKOHOMEPHOCTEH MX M3MEHEHHS TPU BO3JCHCTBHH Pa3IMYHBIX (AKTOPOB, a TaK K€ CIIOCOOOB
MpHUIaHUsT 0COOBIX CBOMCTB MarepuasiaM s uX 3((HEeKTUBHOMN dKCILTyaTaIiu.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

I[I/ICI_[I/IHJII/IHLI U IPAKTUKHW, Ha OCBOCHHUHU KOTOPBIX 6&3pr€TC$I JaHHasg JUCHUIIIIMHA:
(1)I/I3I/IKa, XHUMHS, TEXHOJOTHUA KOHCTPYKIMOHHBIX MaTCpraIoB.

JIMCUUIUIMHBL ¥ MPAKTUKH, JUIsI KOTOPBIX OCBOEHHE NAHHON JUCLMIUIMHBI HEOOXOIUMO Kak
npenuiecTytouiee: "Jleranu MavH U OCHOBBI KOHCTpyupoBaHus'", "TexHonornueckue rnpouecchl B
MamuHoCcTpoeHun", "BbIOOp METOIOB TMONY4YeHHS U MPOSKTHUpPOBaHUsA 3aroToBok ", "OCHOBBI
Hay4HbIX uccienoBaHuil", "TexHonoruss MammuHoctpoenus", "Teopust pesanus", "TexHomorus

U3TOTOBIIEHUSI HHCTpyMeHTa", "MeTponorus, crangapTu3aius u cepTudukanus” u 1.p.

3. Ilnanupyembie pe3yJbTaThl 00yueHusi KoHTpPoJIb KavyecTBAa CBAPHBIX COeIMHEHUI

dDopmupyeMbie U
KOHTpPOJIUpYyeMble
KOMIeTeHIUH
(Ko 1 HAUMEHOBAHUE)

NuaukaTopsl 10CcTHKEHUS
KOMIIeTCHIIUH
(Kol ¥ HAMEHOBAHUE)

Inanupyemble pe3yJibTaThI
o0yueHust

CIIOCOOHOCTD K
CaMOOpTaHU3aINH U
camoobpazosanuto (OK-5)

Pa3pabarbiBaer u
YTBEPKAAET BbIIYCKaOIast

Kagenpa

3HaTh: METOAUKHU CaMOOOyUEHUS 1
caM000pa3oBaHMsI.

YMeTh: 101y4arh 3HaHUs U3
Pa3NIUYHBIX HHPOPMAITMOHHBIX
VCTOYHUKOB

Bnanern: MeToquKaMHu IIOMCKa
uH(OPMAIUU U3 JIUTEPATYPHI U
WHTepHeT-pecypcoB

CHOCOOHOCTh
HMPUMEHSTH CIIOCOOBI
palroHaIBLHOTO
UCTIOJIb30BaHHS
HEOOXOIMMBIX BUJIOB
pecypcosB B
MAaIIuHOCTPOUTENBHBIX
IIPOU3BO/ICTBAX BHIOUPATH
OCHOBHBIE U
BCIIOMOTaTeIbHbIC
Marepuabl s
HW3TOTOBIICHUS U3CIIHIA,
CrocoObl peanu3ainuu
OCHOBHBIX
TEXHOJIOTHYECKUX
MIPOLIECCOB

(TIK-1)

3HaTh: PU3HUECKYIO CYLTHOCTh
SIBTICHUI, TIPOUCXOISIIINX B
Mmarepuaiax B yCIOBHUIX
MIPOM3BOJICTBA M SKCILTyaTaIlHH,
0COOEHHOCTH CTPOEHHUS U CBOICTBA
KPUCTAJUIMIECKHUX, aMOP(PHBIX,
MOJMMEPHBIX, KOMIIO3UIIUOHHBIX,
MOPOIIKOBBIX MaTE€pPHAaJIOB.
OcCHOBHBIE BH/Ibl TEPMUYECKOMH,
XUMHKO-TEPMHUIECKONH 00paOOTKH 1
TEpPMO-MEXaHHUUECKON 00paboTKH
CILJIaBOB.

VYMeTb: paciu@poBbIBaTh MapKu
MaTepHuaioB, ONPeNesITh UX
CTPYKTYpHBIE COCTABIISIOILNE,
XapakTepHble cBoiicTBa. Ha3Hauarhb
TEXHOJIOTMUECKHE NTapaMeTphI
TEPMUYECKOM, XUMHUKO- TEPMUYECKON
U TEPMO-MEXaHUYEKCKOH 00pabOTKH.
CBs3pIBaTh GU3NYECKUE U




dopmupyeMbie U
KOHTPOJIUpYeMble
KOMIeTeHIHH
(K01 1 HAMMEHOBAHUE)

NHaukaTopsbl J0CTHXKEHUS
KOMIIeTeHIIN
(K01 1 HAUMEHOBAHUE)

I[lnannpyemble pe3y/abTaThl
o0y4eHust

MeXaHUYeCKHe CBOWCTBA MarepHalios,
a Tak *e sIBJICHUS, TPOTEKAIOIINE B
HUX, C TEXHOJIOTUYECKUMU
IpoLeccaMu IpOU3BOICTBA U
AKCIUTYaTalllu.

Bnaners: HaBRIKAMU KCIIOIL30BAHUS
CIIPABOYHOM U CIIEIMATIBLHOMN
TEXHUYECKOU [ |muTeparypsl,
odopMIIEHUST KOHCTPYKIIMOHHO-
TEXHOJIOTMYECKON JOKYMEHTAIINN

CIIOCOOHOCTH
UCIIOJTb30BaTh METOJIBI
CTaHJAPTHBIX UCIIBITAHUMA
TI0 OTIPENIENICHUI0 (PU3UKO-
MEXaHUYECKUX CBOHCTB U
TEXHOJIOTHYECKHIX
nokaszaresneil MarepraioB
Y TOTOBBIX
MAaIIUHOCTPOUTEIbHBIX
W3/ICIINI, CTAaHJAPTHBIE
METOABI UX
MIPOCKTUPOBAHUS,
MPOrPECCUBHBIE METOIBI
AKCIUTyaTalluH U3AETUI

(TIK-2)

3HaTh: CICIHATBHYIO
TEPMHUHOJIOTHIO, OCHOBHBIE KJIACCHI
COBPEMEHHBIX MaTepHaJIOB,
paSJII/I‘-IHI)Ie ypOBHI/I nux CTpOGHI/Iﬂ,
Je(eKThl U UX BIMSHUE HA CBOMCTRA,
Ha3HaYeHUE MaTepUaIOB U 00JIaCTH
WX TIPUMCHEHHS, KOMIIJICKC CBOMCTB,
o0ecIIeunBaroun
paboTOCIIOCOOHOCTh U HAJIEKHOCTh
A3NICTN.

YMeTh: MMPUMCHATb MCTOAbI
CTaHJapPTHBIX HCIIBITAaHUH JUIA
OIIPCACIICHUS XapaKTCPHUCTUK
MEXaHUYCCKUX CBOMCTB MaTcpuajioB

Bnaners: HaBbIKaMu BbIOOpa
Marepuaia Juisi KOHKPETHBIX YCIIOBHUI
SKCIUTyaTaluu, o0paboTKu
MaTepHuaioB, KOHTPOJIS KaueCTBa,;
SKOHOMHYECKH U DKOJIOTHUECKH
000CHOBBIBATH MPUHSATHIC PEIICHUS.

CIIOCOOHOCTH
BBIOMPATh METOJIBI U
CpelCTBAa U3MEHEHUS
IKCILTyaTallMOHHBIX
XapaKTePUCTHUK U3AETUI
MaIIMHOCTPOUTETBHBIX
MIPOU3BOJICTB,
aHaJM3UPOBATh MX
XapaKTePUCTUKHU

(TIK-22)

3HaTh: (HaKTOPBI M CIIOCOOBI
YIIPOYHEHUS U Pa3ylnpOYHEHHS
MarepuasoB; MOCIe0BaTeNbHOCTh
(bopMHPOBaHUS CTPYKTYPHI M CBOMCTB
MarepuasoB B 3aBUCUMOCTH OT BHJIA
BHEIITHETO BO3JACHCTBHSA

YMeThb: CaMOCTOSATENIBHO TPUMEHSATh
METOJIBI U CPEJICTBA ITO3HAHMS,
00y4eHHUsI 1 CAMOKOHTPOJIS JUIS
prOOPETEHUS] HOBBIX 3HAHUH H
yMeHuil B 001acTi
MaTeprasoBeICHUS U TEXHOJIOTHH
KOHCTPYKIIHOHHBIX MaTepHasoB.

BJ'IaJIeTBI COBpPEMEHHBIMH METOaMHU
aHaJIM3a B3aUMOCBA3U XUMUYECKOTO
COCTaBa, CTPYKTYpPBI U CBOMCTB
MaTepUAJIOB, a TAK K€ METOJaMU




dopmupyeMbie U
KOHTPOJIUpYeMble
KOMIeTeHIHH
(K01 1 HAMMEHOBAHUE)

NHaukaTopsbl J0CTHXKEHUS
KOMIIeTeHIIN
(K01 1 HAUMEHOBAHUE)

I[lnannpyemble pe3y/abTaThl
o0y4eHust

UCCIJIEJIOBAHUS CTPYKTYPBI
MaTepHuaoB.




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI
4.1. Ctpykrypa u coaepxanue nucuunmabl M u TKM 1

DopMBbI TEKYLLET0

Bun
. KOHTPOJIA
y4eOHO HaumeHoBaHuMe TeM 3aHATHI Cemect | O0bem| bauu | UnTepak P
Mopyas (pa3aen) 9 . (HauMeHOBaHMe
i (yuedoHOI padoTHI) p , 4. bl THB, Y.
OLIEHOYHOI0
padoThI
cpeacrsa)
Monyis 1 Jlexk.l1 | ATOMHO-KpPHCTAJUIMYECKOE CTPOECHUE TBEPIBIX 3 2 2 Bomnpocsl k 3auety
Kpucrammmaeckoe T€Jl, OCHOBHBIE CBOMCTBA KPUCTAJLIOB. Ne 1-6,14-17
CTPOCHHE METAIJIOB U TepmoarHaMuveckrne 0OCHOBBI (Pa30BBIX
CILIaBOB. npeBpalieHni 3aKOHOMEPHOCTH
Teopust KprCTaLTU3AIHH. KPUCTAJUIN3AIUH.
Jla6.1 | Tepmuueckuit aHanu3. AHAIU3 qUarpaMmm 3 2 KowmrmuiekT 3aganuii x
COCTOSTHHS ma6.p.1
Monyns 2 Ip.1 OcCHOBHBIE METOIBI MEXaHUUECKUX HCTIBITAHHH 3 2 KomriexT 3aganuii k
M3menenne CBOMCTB U OIIPEIEICHUS MEXaHUYECKUX XapaKTEPUCTHUK. IIp.1
METaJUIOB U CIUIaBOB 0e3
(ba30BBIX IpeBpalLECHUI.
MexaHu4eCcKre CBOWCTBA
M UX XapaKTePUCTHKH.
Monymu 1-2 IT1A [IpomexxyTouHas arrectamus 3 0,25




Bux ®opMbI TEKYLIETO
. KOHTPOJIA
Monyb (pasaen) yueOHO HauMeHoBaHUe TeM 3aHATHI Cemect | O0bem| bauaa | UnTepak (HaI/IMeHI())BaH]/Ie
yae p i (yueOHOii padoThI) p , 4. bl THB, 4.
ABOTEI OLICHOYHOI0
P cpencrsa)
Monymu 1-2 Cm.p. |CamocrosiTenbHas paboTa 1o U3y4eHUIo 3 98 Bormpocs! k 3auery
CIieHMaJIbHON JIMTEPAaTyphl 1 0 OPMIICHHUIO Ne 7-13,19-22
paTyp P
1ab0paTOPHBIX U MPAKTUUECKUX PaOOT.
Kontposb 3auer 3 3,75
Hroro: 108
Cxema pacuera UTOroBoro 0ajja (He npexycMOTPEHO)
4.2. CTpykTypa u coaep:xkanue gucuunannsi Mu TKM 2
Bun DopMBbI TEKYLLET0
. KOHTPOJIA
Monyb (pazaen) y4eOHo HanMeHoBaHMe TeM 3aHATHHI Cemect | O0bem| baaa | UaTepak (Hal/lMeHl:)BaHl/le
b (p i (yuedoHoi padoThI) p , 4. bl THB, 4.
ABOTEI OLICHOYHOI 0
Y Cpe/CcTBA)




Bux ®opMbI TEKYLIETO
y4eOHo HanMeHoBaHMe TeM 3aHATHHI Cemect | O0bem| baan | UaTepak KORTPOJI
Monayab (pa3ae) o N (HauMeHOBaHMe
i (yueOHOii padoThI) p , 4. bl THB, 4.
paboTsr OLICHOYHOI0
cpencrsa)
Monyisb 3. Jlek.2 |Jlmarpamma coctosinus «oKene3o-yriepoay. 4 2 2 Bomnpoce! k
Huarpamma cocTosiHus CtpykTypooOpazoBaHue CTaliei ¥ YyT'yHOB. 3aueTyNel-7
«OKenezo-yrnepoay.
CtpykTypooOpa3oBaHue
CTaJiel U YyT'YHOB.
JIa6.2 | Mukpockonuyeckuii ananus. CTpyKTypa 4 2 KowmrmuiekT 3aganuii x
CTaJIel B pABHOBECHOM COCTOSIHUH. JI.P.2
3aBUCUMOCTb CBOMCTB CTajlel OT COAEpIKAHUS
yriaepoja.
Monynb3 ITA [IpomexxyTounas arrectarus 4 0,25
Mopyns 4 Jlex.3  |IIpeBpailieHHs B CTAJISIX MPU OXJIAXKICHUH. 4 2 2 Bormpocs! k 3auery
Tepmuueckass 00paboTKa JlnarpaMma M30T€pMHUECKOT0 IPEBPAIICHUS Ne8-16
CTajJel U CIJIABOB. aycrenuta. Buasl TO, Ha3HaueHue,
TEXHOJIOTUYECKHE MTapaMeTPhl.
Jla6. 3 |3akanka u OTIYCK YIJIEPOAMCTON CTaH. 4 2




Bux ®opMbI TEKYLIETO
. KOHTPOJIA
y4eOHo HanMeHoBaHMe TeM 3aHATHHI Cemect | O0bem| baan | UaTepak

Monayab (pa3ae) o N (HauMeHOBaHMe

i (yueOHOii padoThI) p , 4. bl THB, 4.
OLIEHOYHOT 0
padoThI
cpencrsa)

Monyns 5 IIp.2 BrusiHME TErupyomux 2JIeMEHTOB Ha 4 2 2

Knaccudukanus MIPOKAJINBAEMOCTh CTajel, BRIOOp cTajel mo
KOHCTPYKLIMOHHBIX MIPOYHOCTHU U MPOKATUBAEMOCTH.
MaTepHuaaoB, 00JaCTH HX|
[IPUMEHEHHUS.
CrenuanbHbIe  CILIABBI,
HEMETAIITNYeCKHe u
KOMITO3UIITHOHHBIC
MaTepUabl.

Monynu 3-5 Cm.p. |CamocrosrenbHas paboTa 110 U3y4EHHUIO 4 166 Bomnpocsr k 3auety
CHeIUaIBLHOM IUTEepaTyphl U 0(POPMIICHUIO Nel7-22
71a00paTOPHBIX U MPAKTHYECKUX PadoT.

Kontposnb 3auer 4 3,75

Hroro:| 180




5. O6pa3oBaTesibHbIE TEXHOJIOTHH
Hucnunnuna "Marepuanosenenne 1 TKM" peanmsyercs ¢ mpuMeHEHHEM AWCTAHITMOHHBIX
00pa3zoBaTebHBIX TEXHOJIOTHH.

6. MeToguyeckue yKkasaHusi 110 OCBOCHMIO 1M CHMIIJIMHbI
MeToauyeckie peKOMEHAlUU CTYACHTY M MPENoAaBaTeNi0 U3JI0KEHbl B METOJUYECKHUX
yKa3aHMIX K JIAOOpaTOpHBIM paboTaMm:
1. Vuye6GHOe nocoOue ai1s BHIIOIHEHUS 1a60PaTOPHOTO NPAKTUKYMA 110 KypCy

«MatepuanoBeieHIE» JIJIsl TEXHUYECKUX HAIlpaBJICHUH MOAroTOBKM OakanaBpos/ I'.B.
Kneuos [u ap.]. — TonesatTu: TI'Y, 2016.- 170 c.

7. OueHoYHbIE CPeACTBA

7.1. ITacopT OLIEHOYHBIX CPEACTB

Koa koHTpOIMpYyeMoOii KOMIIeTeHIM U HaumenoBanue

Cemectp
(1M ee YacTH) OIIEHOYHOT0 CPeJCTBA

3 OK5 Bonpocuwl k 3auemy Ne 1-5,14-16

1K 2 Bonpocul k 3auemy Ne 6-12

[1K 22 Bonpocul k 3auemy Ne 9,13,17-22
4 OK 5 Bonpocsr k 3auery Ne 1-6,

[1K 22 Bompocsr k 3auery No 7-18

[1K-1 Bonpocsr k 3auery Ne 1-5,19-22,14

7.2. TunoBble 3aJaHUS] MU HHbIE MATePUAJIbI, HEO0X0IMMBbIe VIl TEKYLIEero KOHTPOJIs

7.2.1. KoMIutekT 3a1aHuii K JlabopaTopHoii padote Nel

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

A) OpopMuUTh OTUET O TEME J1a0OpaTOPHOU PabOTHI.

b) IlocTpouts AuarpaMmy COCTOSIHUS «OJIOBO-IIMHK» METOJIOM TEPMUYECKOT0 aHaIM3a.
1. TTomy4nTh CIIJIaBHI ¢ YKa3aHHBIM COJICp)KaHMEM IIMHKA M HarpeTh WX JI0 pacIljIaBICHUSI.
2.0Xx71aquTh CIJIaBbl U 3aMKCUPOBATh TEMIIEPATyphl CIUIABOB MPU OXJIAXKICHUH yepe3 Kaxkabie 30

CeK.

3.IlocTpouTh TEpPMUYECKHE KpPUBBIE OXJIAXKJCHHS CIUIABOB M OMNPENEIUTh KPUTHUECKHE TOUYKH
(ha30BbIX MTpPEBpAILICHUI.
3. [ocTtpouts AuarpaMMy COCTOSIHUSI «OJIOBO-IIMHKY», YKa3aTh THI IMarpaMMbl COCTOSTHHS, Ha3BaHUs
JIMHUH TrarpaMMbl U (pa3oBbIe IPEBPAICHNS, COOTBETCTBYIOIINE JTMHUSAM JHarPaMMBI.

B) BbInosHUTS HHAMBUYAIbHOE 3a/JaHHE.

3apucoBatb, coOIr0fast MacTald, JaHHYI0 BapUAaHTOM JUArpaMMy COCTOSIHUSL U BBIIIOJIHUTH
clleiytolee:

a) YCTaHOBHTH THIT JAHHOW JarpaMMbI;

0) ompenenuTh CTPYKTYpHBIH U  (a3oBbIf cocraB Bcex ob0iacTel ©  OTpa3sHUTh
€r0 COOTBETCTBYIOIIMMHU OYKBEHHBIMH 0003HAYCHUSIMH HA JHATPaMME;

B) ONPEIETUTh MOJIOKEHHE CIUIAaBa, JAHHOTO BAPUAHTOM, Ha IUarpaMMe COCTOSIHUS;

I) ONpEeAETHTh YHUCIO 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 KOOPJIWHATAX TeMIIepaTypa-BpeMms;

J1) ONpEeNeNuTh Ui 3aJlaHHOM BapHAaHTOM TEMIEpaTyphl CIUIaBa cOCTaB (a3 U BECOBOE
cooTHoIeHue ¢as;

€) 0XapaKTepH30BaTh CTPYKTYPY 33JaHHOT'O CIIJIaBa P KOMHATHOM Temrmeparype.



Bapuanr 1 (1 eme 20 BapuaHTOB AUarpaMM COCTOSTHUA)
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I') BeimoaHUTE S 3a/1aHHM HTOTOBOTO TECTA.

Bapuanr 1 (1 ewte 10 BapraHTOB TECTOB)
1.Ha3oBure THI CIulaBa, KOTOPOMY XapaKTepHa JlaHHasi KpUCTaJUIMYecKasl peleTKa

O —koMroHeHm A
@ —«orioHeHT B

3.IlpaBuio ¢a3 umeet BUA

1.C = K+@-1.
2.C=0+K+1
3.C=D-K+1
4.C = K-d+1

1. TBepblil pacTBOp BHEAPEHUSI.
2. TBepablil pacTBOp 3aMEILICHUS.
3. XuMU4€ecKoe COeIMHEHUE.
4. MexaHuueckas CMecCh.
2.Kputnyeckum 3apoJbIlIeM Ha3bIBAETCS
1. 3apoapI TBepAOH (a3bl
2. TaKoOH 3apOo/IbIl, poct KOTOPOTO
COIIPOBO’KIAETCS MOBbIIEHHEM 3Heprun ['nbbca.
3. 3apoJIbIlll CLIOCOOHBIH K POCTY.
4. xpucTaJInyeCcKasi 4acTULa IPUMECH.

4. VKaxure (I)aSBI, HaxoJdmuecss B paBHOBCCHUU HaA JIMHHUU I[E AuarpaMmhbl COCTOSAHUA

I

1.B + )xunkocth

2. A+HXKUIKoCcTh

3.A+ B + xuagkocrts
4.A+B

5. KonunuectBo TtBepmoil a3pl B Touke «b» crutaBa I mo mpaBuily OTpe3KOB OIpeeseTcs

Kax...



el 1t I 1. A= < 100%
Ml Lt E bc
a ¢ 2. A= 100%
p b o ac
1
K 3.A= be, 100%
I ab
A 1 E

4. A =2 100%
bc

7.2.2. KomnuiekT 3a1anuii K npakTudeckoii padore Ne 1

Tema: «MeToapl MEXaHUYECKUX UCTBITAHUN. OmpeeieHue MEXaHHUECKUX XapaKTePHCTHK.
HcnpiTanue 00pa3iioB Ha pacTsDKEHUE)

A) OdbopmMuTh OTUET 1O TEME PAOOTHI.

b) BemnonHuTh 3a1aHus K IpaKTUYECKOU padoTe.

1. M3yunuTh MeTOnBl MCHBITAHMM MAaTe€pUajoB Ha TBEPIAOCTb, YAAPHYIO BSI3KOCTb, YCTAJIOCTHYIO
MPOYHOCT.

2. Kpatko omucaTh OCHOBHBIE TpeOOBaHHS K YCJIOBHSIM IPOBEIEHUS HCHBITAHUN. YKa3aTh
(U3HYECKUN CMBICII MEXaHUYECKHUE XapaKTEPUCTHK, 0003HAUCHHUS, €TUHULIBI N3MEPEHUS.
3.3apucoBarh JaHHYIO BAPUAHTOM KPHBYIO PACTSKEHMS B KOOpAMHATAaX «ycuiaue F - ynnmnenwme
A/l» 1 BBIIOIHUTH CIIEAYIOLIEE:

4. TlpeoOpa3oBaThb B JuarpaMMy C OTHOCUTEIBHBIMH KOOpDAMHATAMHU «HAMpsOHKEHUE O -
OTHOCHUTEIbHas AeGopMalus & »;

5. ITo nmpeo6pa3oBaHHOl AUAarpaMMe OIPENEIUTh CIIEAYIOIIE MEXaHHIECKUEXapaKTepUCTUKU: E -

MOAYJIb YIPYIOCTH, O, HIHA 0-0,2 - Opeacil TCKY4YCCTH, O - IPCACI IPOYHOCTH, o -

OTHOCUTEJIBHOE YAJIMHEHUE, a -CTATUYECKYIO BA3KOCTh, D-MOyJIb INIACTUYHOCTH.
BapuanT 1 (1 emie 9 BapaHTOB JUarpaMM pacTsKEHUS)

BmaHT 1 (cmas A3)
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B) BemonuuThk 5 3a1aHuii UTOrOBOTO TECTA.

Bapuant 1 (1 emte 10 BapraHTOB TECTOB)



1.VkaxuTe BIMsIHUE IPUMECEN HA MEXaHUYECKUE CBOWCTBA KpUCTAlIa IIPY IIACTUYECKON
nedopmanuu:

1. CHMXXAIOT UCXOJHYIO IPOYHOCTD U MOBBILIAIOT IJIACTUYHOCTD

2. yBEJIMYMBAIOT UCXOAHYIO IPOYHOCTh U CHHKAIOT IUIACTUYHOCTD

3. NPOYHOCTH U MJIACTUYHOCTh HE U3MEHAETCS

4. MOBBIIAIOT IPOYHOCTH U IJIACTUYHOCTD
2. IlpenenoM BBIHOCIMBOCTH HA3bIBAIOT. . .

| .HanpspKeHHe, IpU KOTOPOM MaTepHall BBIAEP/KUBAET 3aJaHHOE YHMCIIO LIUKIIOB HATPYKCHUS

2. HampspKEHUE, MpPU KOTOPOM MaTrepHuall BBIAEP)KUBAET HEOIPAHUYEHHOE YHUCIIO IMKIOB
Harpy>KeHus

3. HampsKeHUE, 110 JOCTHKEHUE KOTOPOro IPOUCXOAUT pa3pylLIeHUE

4. HanpsbkeHWe, NpU KOTOPOM MaTepuall BBIICPKUBACT MHUHUMAJIBHOE YHCIO LIMKIJIOB
HarpyXeHus

3.Ilpu ucnbITaHUM Ha pacTsHKEHHE 00pa3ell Harpy3win A0 HAIpsDKEHUS G1, 10CJIE€ YEro Harpysky
CHsUIM. BenmurHa OTHOCUTENBHOTO YAJIMHEHHUs 00pa3ua (puc.) COCTaBIIsAeT:
1. 20% 2.8% 3. 4% 4. 2%

/ .
2 8 20 &(7%)

4. HanpskeHue, COOTBETCTBYIOLIEE MHHUMAJIbHOMY HAIPSKEHMIO Ha IUIOMIAJKE TEKY4ecTH
Ha3bIBAIOT. ...
1. ycioBHBIN IIpeaesT TEKYy4eCTH
2. mpenes NpOYHOCTH
3. ¢pusnueckuil mpeaen TeKy4ecTu
4. monyne FOHra
5. BribepuTe npaBUIbHYIO NOCIEI0BATENBHOCTD 10 BO3PACTAHUIO BEIMUUH:
1. oB; or; omn
2.0T; omm; OB
3. om; OT; OB
4. omm; oB; OT

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

YIJIEPOJUCTOM CTaJI B pAaBHOBECHOM COCTOSIHUN»
A) OpopmuTh OTYET 10 JTabopaTopHOU padoTe.

b) BemonuuTs 3a1anus k 1abopaTtopHoit padore.



Hw

BeruepTuTh AMarpaMMy COCTOSIHHSL JKENe30-yIJIepoJl Ha pPa3BEPHYTOM JUCTe OyMmaru.
[TocTponuts Tepmuueckue kpuBble oxnaxiaeHus s crainer ¢ 0,3 %C; 0,8%C u 1%C ¢
ykazaHueM (a30BBIX MPEBPAIICHUI U KOHEYHON CTPYKTYPHI.

[IpoBecT MuKpockonuyeckuil ananus o6pasuoB (5 wmwrT.). OnpenenuTb MUKPOCTPYKTYPHI U
3apuUCcOBaTh YCJIOBHO CTPYKTYPY JO3BTEKTOUJHBIX CIUIABOB C Pa3JIMYHBIM KOJIUYECTBOM
yraepoaa (3 mrT.), 3BTEKTOUIHOTO U 3a3BTEKTOUIHOTO CILIABOB.

OmnpenenuTh KOJIXYECTBO yriiepoa B oopasiax gosprekrouanoi ctamu (TOCT 1050-74).
[Toctpoutsb rpapuky 3aBUCMMOCTEN MEXaHUUYEKUX CBOMCTB CTajieil OT cofepaHus yriepo/a.
(cnpaBoYHBIE MaTEPUAIIBI).

YCTaHOBUTH B3aMMOCBSI3b MEXIY COJAEpKAHMEM YIJIepoAa, CTPYKTYpoH U CBOWCTBaMHU
CIUIaBOB, C/I€JaTh BBIBOJ.

B) Beimonnute 5 3agaHuii ”TOrOBOTO TECTA.
Bapuanr 1 (u eme 11 BapuaHTOB TECTOB)
1. Yro takoe dhepput?

1) Xummudeckoe coeJMHEHHE

2) MexaHuueckas CMeCh

3) TBepaplii pacTBOp yriiepoaa B o-Kejie3e

4) TBepplil pacTBOp yriiepoJia B Y-Kee3e

2. Kakyto ctpykTypy umeer ciuiaB ¢ cogepxkanuem 0,45 %C?
1) Ilepnut
2) ®epput + nepaur
3) @eppur + HEMEHTUT BTOPUYHBII
4) ®epput + LIEMEHTUT TPETUYHBIN
5) ®eppur

3. Ilpu kakoii TeMiieparype mpoucxoauT oopazoBanue nepiaura B criase 0,50 %C?
1) JIuaus PSK
2) Jluaus GSK
3) Jluaus SE
4) JIuaus PG
5) JIuaus PQ

4. Kak BBIMJISLAUT O] MUKPOCKOTIOM (epput?
1) B Buze cBeTnbIX 3epeH
2) B Busie TeMHBIX 3epeH
3) B Buzie cBeTIION CETKH O IPpaHUILIAM 3€pEeH
4) B Buie CBETIIBIX UIJI
5) B Bue cBeTIIBIX MEJIKMX YACTHIL IO TPaHULIAM 3€peH

5. Kakoii u3 crutaBoB OyeT HMETh BBIIIIE MIACTUYHOCTh?
1) Crnag 0,2 %C
2) Crnas 0,45 %C
3) Cruas 0,8 %C
4) Crnas 0,6 %C
5) Crnas 0,01 %C

7.2.4. KommuiekT 3aganuii k jabopaTtopHoii padore Ne3

Tema: «3akanka 1 OTIyCK YIJIEPOJUCTON CTAIN»



10.

A) OopMuUTh OTYET MO TeMe J1TAOOPATOPHON PAOOTHI.
b) BeimoaauTh 3a1a0us K 1abopaTopHOU padoTe.

OnpenenuTs TBEPIOCTH 0OPA3LIOB /10 3aKanku Ha mpudope Pokseria no mkane B.

Haznauutps pexumbl TO miisi crajiel ¢ pa3iuyHbIM CcojepkaHueM yriepoaa. OnpeaenuTb
TEMIIEPATYPy 3aKAJIKH W OTIYCKAa IMOJIYYEHHBIX OOpa3loB B COOTBETCTBUU C COJCPIKAHUEM
yriaepoja, U BpeMs BbIACPKKU B [IEYH B 3aBUCMOCTH OT pa3MepoB 00pa3IoB.

[TpoBecTH TEXHOJIOTHMUYECKUI TPOIECC 3aKAIKH OOpa3lOoB B COOTBETCTBYIOIIMX 3aKaJIOUHBIX
cpenax.

3ameputh TBEpAOCTHh 00pa31oB Ha npubdope Poksema no mkane C mocie 3aKaiku U 1o
IOJYy4YEHHBIM JaHHBIM OCTPouTh 3aBucuMocts HRC=f(C%) mocie 3akanku:

N3yuuTh, cXeMaTHMYeCKH 3apUCOBaTh M OMUCATh MHUKPOCTPYKTYPY KOMILUIEKTAa 3aKaJ€HHBIX
00pastoB npu yBenmuaeHun x500.

[IpoBecTH aHanM3 MUKPOCTPYKTYP U 3aBUCUMOCTH CBOMCTB 3aKaJI€HHOW CTalM OT COAEPKAHUS
yriaepoaa, chopMyJIUpOBaTh BHIBOBI.

[To 3apmanuto npenojaBaTens M300pa3uTh Ha JuarpamMmax H30TEPMHUYECKOIO IpEeBpallleHus
ayCcTeHHUTa pa3jMyYHble BUJBI 3aKalku (M3MeHsst T HarpeBa U CKOpOCTH oxjiaxkaeHus ). Onucarb
(hazoBbie MPEBPAIICHHS U KOHEUHYIO CTPYKTYPY CTajeil.

[TpoBecTu OTIycK 00pa3IoOB COriacHO BBIOpaHHBIM pexumam. s ctanu 45 npoBectu 3 BUAA
OTITyCKa.

Onpenenuth Ha TBepaomepe mo mkane C TBEpAOCTb OTHYLIEHHBIX 00pas3ioB. CpaBHUTH
TBEPJOCTh IOCJIE 3aKaIKH U oTrycka. Iloctpouts 3aBucumocts HRC=f(T,,,, ) s cramm 45.

OOBSICHUTD IPUUMHBI NTaJICHUS TBEPIOCTH.
CxemaTH4ecKku 3apUCOBAaTh CTPYKTYpy IIOCIE€ BCEX BHUJOB OTIIyCKa M OIMCAaTh IIPOLECCHI,
IIPOTEKAOIIUE B YIIIEPOJUCTON CTAJIN IIPU HU3KOM, CPETHEM U BBICOKOM OTITYCKE.

B) BeimonuuTe 6 3amaHuii HTOrOBOTO TECTA.

BapuanTt 1 (1 emie 11 BapuaHTOB TECTOB)

1. Kakas cTpykTypa rnoka3zaHa Ha pucyHke?
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1) MapTeHCUT MEIKOUTOIbYATHIN
2) MapTeHCuT KpYITHOUT0JIbYaThIN
3) MapTeHcHT + TPOOCTHUT

4) MapTeHCHUT + LIEMEHTUT

2. Kakas ctpykrypa chopmupyercs y ctainu Y8 mpH yKa3aHHON CKOPOCTH OXJIaXKICHUs?

tfc

1) Tpooctut

2) MapreHcur
3) Maprencut + gpepput
4)MapTeHCcUT + HEMEHTUT BTOPUUYHBIN

(¢

)

T

3. CKOJIBKO yTIIepoJia COJCPIKUT MAPTESHCHUT CTaimu 457

1) 0,01 %C
2) 0,45 %C



3) 0,8 %C
4) 2,0 %C
4.Kaxkasi CTpyKTypa UMEET BbIIIE [IJJACTUYHOCTD?
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5. Jlyist KakuX JeTane MpUMEHSETCsl CPeIHUI OTITYCK?
1) Inst uHCTpyMEHTa, pacCYMTAaHHOTO Ha Oe3yJapHble Harpy3KH
2) 51 TAXKeNo HarpyKEHHBIX MIeCTepeH
3) [dns peccop, NpyKUH

6. Ha kakue ¢a3bl pacragaercsi MApTEHCUT MPH BEICOKOM OTITYCKeE?
1) ®eppur
2) ®epput + LEMEHTUT
3) LemeHTHT
4) Aycrenut

7.2.5. KomiuiekT 3ajaHuii K NpaKkTH4ecKoii padore Ne2

Tema: «Bb10op cTanu 1o 3alaHHBIM IPOYHOCTH U MPOKATUBAEMOCTH.
A) OpopMUTh OTYET 110 TEME IPAKTUYECKON PAOOTHI.
b) BeinonHUTh 3a1aHKs K IPaKTUYECKOH paboTe.
1. IlomyuuTh BapuaHT 3aJaHusl y NpenojaBareis — 3HAUYEHUS Pa3MEPOB U IPOYHOCTH JETaIIU:

D(mm); L\D; 5 .
2. Ilo nomorpamme M.E. bnantepa (puc.3) /st 3TOro KpUTHYECKOTO JAHAMETPA,
BBICTABJICHHOTO Ha IIKajJe ¢ MPUOJIMKCHHBIM OTHOIICHHEM pa3MepoB naetanu L/D

HalTH PACCTOSHHUE OT TOPLA J0 MOJIYMapTEHCUTHOM 30HbI CTAaHAAPTHOrO 00pa3La.
3. IlozagaHHO# MPOYHOCTH OTIPENEUTh TBHPAOCTH CTAIIM TTOCIIE 3aKaIKH U OTITYCKA.

4. I1o rpadguky (cripaBOYHbIE JaHHBIC) HANTH TBEPIAOCTh B CEPAIICBUHE JIETAIH MOCIIE
3akanku HRC > 40 B 3aBUCUMOCTH OT TBEPAOCTHU MOCIIE OTITYCKA.

5. OmnpenenuTh HaUMEHbIIEE COJAEp)KAHUE YIJepoja B CTald IO Tabiuue
(cripaBOUYHBIE JaHHBIE) B COOTBETCTBUU C TBEPIOCTHIO MOCTIE 3aKAJIKH.

6.I10 KpUBBIM NPOKAIMBAEMOCTH ISl Pa3HbIX MAapOK CTaU BBIOPATh MOIXOMSIILYIO
MapKy CTaJM C yYETOM €€ IKOHOMUYHOCTH, 000CHOBATh CBOM BHIOOP.

7. Ha3HauuTh i1 BBIOpAaHHOM CTalud PEXUMBbl TEPMUYECKOW 0O0pabOTKHU-
TEeMIEpaTyphl HarpeBa (KPUTHIECKHE TEMIIEPATYPhl YKa3aHbl B CIPABOYHBIX JTAHHBIX )
8.Paccuntarh Bpems BBIAEPKKH JUIS 3aKaJKH M OTIyCKa ¢ yuyeToM Koddduimenrta
cpenbl, kodpduimenta Gopmbl U Ko3DPUIIMEHTa paBHOMEPHOCTH Harpena.

9. lnst BEIOpaHHOW MapKH CTaU OMPEEIUTh CKIIOHHOCTh K 00paTUMON XPYIKOCTH.

B) BeinonnuTts 5 3aganuii tecra.
BapuanT 1 (1 emie 10 BapuaHTOB TECTOB)
1. IIpoxanuBaeMOCTb 3aBUCHUT OT:

1) TemmiepaTypsl HarpeBa MoJi 3aKajiky.



2) CKOPOCTH OXJIAXKACHMS.
3) XUMHUYECKOTO COCTaBa CTaJIH.
4) Bcex BBIIIETICPEUNCIICHHBIX (DaKTOPOB.

2. Ha xakoM U3 pHCYHKOB H300pa’ke€Ha CKBO3HAs IPOKAINBAEMOCTh?

1) a.

L 2) 0.
3)a,0.
4) wmer

IIPaBUIILHOTO
OTBETA.

-

2

Ugp
fogmenp apesy

LAYPOLTIS SN0k

3 a) 3 {

3. IIpu kaxom ycroBuu oOpaszel] (IeTallb) IPOKaINBACTCSI HACKBO3h?
1) mpu CKOPOCTH OXJIAXKICHUS IO CEUCHUIO OOJIBIIE Vip.
2) pH OXJIaX/IEHUHU B BOJIE.
3) mpu CKOPOCTHU OXJIAXKACHUS MEHBIIE V.
4) obpaszer; He MOXKET MPOKATUBATHCSI HACKBO3b.
4.B kakoii cpesie oxJaxarT BeicokoierupoBannsie (XJI9 12-30%) cranu?
1) Bona.
2) Macro.
3) BO3yX.
4) neysb.
5. Kakoli nerupyroniuii 3JeMeHT He 3aMeUISeT pacnajl aycTeHuTa?
1) Ni.
2) Cr.
3) Co.
4) Mg.

Tembl NUCbMEHHBIX PadoT (He MPexyCMOTPEHbI)

7.3. OueHoYHbIe CpeaCcTBa AJsl MPOMEXKYTOYHOH aTTeCTAIMU O HTOraM OCBOEHUSI

AUCHUTIHHBI
7.3.1. Bonpochl K NpOMeKYTOYHOM aTTecTaluu
Cemectp 3
Ne i/ Bonpocs! k 3auety MuTKM-1.
1 TUnbl KPUCTATUIMUECKUX PEIIETOK M UX OCHOBHBIE XapakTepUCTHUKU. OCHOBHBIE CBOMCTBA
KPUCTAJIJIOB: aHU30TPOIHS U TTOJTUMOP(DH3M.
2 Tunel cBsi3eil: MOHHAsI, KOBaJieHTHas1, Ban-nep-Baanbca, mertaumueckas. MIx ocobenHocTH

1 BIIMSIHUE HA CBOMCTBA KPUCTAJIJIOB.
3 |dedexTsl KPUCTATMYECKOTO CTPOSHUS, FTeOMETPUIeCKast KiTacCH()UKAIIHSL.




Ne ni/m Bonpocsl k 3auetry MuTKM-1.

4 Toueunble nedexTsl. MexaHu3Mbl HX 00pa3oBaHuS. 3aBUCHMOCTb PaBHOBECHOM
KOHLIEHTPAaLlUX BaKaHCUI OT TEMIIEPATypPHI.

5  Juddys3us. Mexanusmsl quddysuu. [lepolit u Bropoii 3akoHbl DUKa.

6 /Tucnokauu. BiMsiHUE IUIOTHOCTH JMCIOKAIMHA HA IMPOYHOCTHBIE CBOWCTBA KPHCTAJLIA.
Kpusas Ogunra. Pacuer TeopeTHnyecKoil MpOYHOCTH.

7 DKCIIEpUMEHTAJIbHBIE 3aKOHOMEPHOCTH IUIACTHYECKOM aedopmanuu. MexaHHUeCKue
CBOMCTBA U UX XapPAKTCPUCTHKHU.

8  ledbopmaunonnoe ynpounenue. [lpupona naknena. Texctypa aedopmarnuu.

9 Jleopmarust MOJUKPUCTAINYECKUX Tel. 3€pPHOTPAaHUYHOE YIpOYHEHHE. 3akoH XoJuia-
[leTya.

10 [Pa3pymieHue xpynkoe u Bsizkoe. TemnepaTypHblii HOPOT XJIaJHOJIOMKOCTH.

11 BrusiHre Temriepatypsl Ha cBOicTBa AeopMupoBaHHOrO MeTasia. Pekpucramimzanus u ee
TUIIBL.

12 MexaHU3MBbI TUTACTHYECKON AeopMaIui: CKOIbKeHHE, TBOMHUKOBAHUE. MEXaHNU3M
TEOPETUYECKOIN MPOYHOCTH, MEXaHU3M U (y3MOHHON MOI3yUECTH.

13 |[DaxTops! ynpounenwus: cuibl Tpeans KP, TBepaopacTBopHOE, THCTIEPCHOHHOE.

14 TepmoannamMuveckue  OCHOBBI  a3oBbix  mpeBpameHuit.  (TepmoamHamuueckue
oTeHIMalbl, pa30BOe paBHOBECHE, BTOPOH 3aKOH TEPMOAMHAMUKMU. )

15 [[lonsiTusa cucrema, cras, ¢a3a, KOMIOHEHT, MEXaHUYECKAst CMECh.

16 Kpucrammsanus u ee stansl. Kpurrnaeckuil 3apoblil U 3aBUCHMOCTD €r0 pa3MepOB OT
CTEIICHU NIEPEOXJIAKICHUS.

17 [BakonomepHoctu kpuctasmzanuu. Kpussie Tammana.

18 |dPa3bl B crutaBax. UucThle KOMIIOHEHTHL. XUMHUYECKHUE COECIUHEHUS

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

20 [Metoap! mocTpoenus auarpamm cocrostaus. [pasuno ¢a3 I'ubdoca.

21 OcHOBHbIE THUNBI Jauarpamm coctosiHus. IlpaBwia koHonel. Kpucrammmszanus u
CTPYKTYypoOOpa30BaHKE CIIABOB.

29 BiusiHue npuMecei Ha MPOLECCHl KPUCTAUIN3ALMN U PEKOMEHJAINH 110 UX
ICIIOJIb30BAHHUIO.

Cemectp 4
Ne i/ Bonpocs! k 3auety MuTKM-2.

1 |Inarpamma cocTtosiHUS «Kee30-yriepoa».Da3bl, JMHUN, KPUTHIECKUE TOUKH.

2 /lnarpaMma COCTOSIHMSI <0Kene30-yriiepol». Kpucramnuzanus u CTpyKTypooOpa3oBaHHE
ctasiell. KuHeTHKa nepanTHOro NpeBpanieHusl.

3 |3aBUCHUMOCTH CBOICTB CTaJIell OT COIepKaHus YIIepoa.

4 Jl.c. xene3o-nieMeHTUT (MeTactabwibHast). Kpucramumsamuss U CTPYyKTypooOpa3oBaHUE
6enbIx yyryHoB. O61acTh NPUMEHEHHUS.

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

6 Knaccugukarus cepblx 4yryHoB. CriocoObl monydeHus. BiusiHue cTpyKTypbl Ha CBOWCTBA
CEPBIX YYT'YHOB.

7  |[IpeBpareHus B cTaju npu Harpese. HacaeicTBEHHOCTh ayCTEHUTHOTO 3epHa.

8 |ImarpamMMa M30T€pPMHUYECKOTO MPEBPANICHUS AyCTCHHTA.

9  |BiausitHUE CKOPOCTH OXJIK/CHUS HAa CTPYKTYPY M CBOMCTBA CTAJICH.

10 [MaprencutHoe npeBpanieHre. OCHOBHbIE OCOOCHHOCTH, KWHETHKA MTPEBPAILICHHSL.




11 [TepmoobGpabotka. Kitaccudukanms 1 OCHOBHBIE TEXHOJIOTHYCCKHE TTApaMETPBHI.
12 [3akanka. Ha3Hauenue, BUIbI 3aKaJIKU, CTPYKTYypa CTaJIel TOCIIe 3aKaJIKH.
13 [[IpeBparmieHust Ipu OTITYCKE.
14  [Paznuuune cBOMCTB NPOJYKTOB 3aKAJIKM U OTHYCKA (IJIACTUHYATHIX M 36PHUCTBIX CTPYKTYP).
15 [Bugsl oTniycka, X Ha3HAYEHHE, CTPYKTYypa CTajlel ocie OTIYCKa, pa3jInyus B CBOMCTBAX.
16 [Omxur 1 u 2 poga. TexHoIOrMUECKUe apaMeTphl U Ha3HAUYCHHE OCHOBHBIX BUJIOB OTXKHIa.
17 [3akanka 6e3 nosmumopdHoro npespauieHus. CTaaiuiHOCTh NPOLECCOB CTAPEHHUS.
18 |OcnoBubie Buapl XTO. CynHOCTh, TEXHOJOTHUECKUE NTAPAMETPhl, HA3HAUCHHE
19 [Conenmanbible cranu. OCOOEHHOCTH CTPOEHUS], CBOMCTBA, 00JaCTh IPUMEHEHHUS.
20 |BiusiHue nerupyromux 31eMeHTOB Ha (pa30Bble IpeBpalieHus B ctasix u napamerpsl TO.
21 |Knaccudukanus 1 MApKUpOBKA KOHCTPYKITMOHHBIX MAaTEPUAJIOB.
22 |Hemerauinyeckue MaTepualibl, KOMIIO3UIIMOHHBIE MATEPUAJIBI.
7.3.2. Kputepuu 1 HOPMbI OLlEHKH
®opma
Cemectp POBEACHUI Kpurtepun u HopMbI OLIEHKH
NPOMEKYTOYHOM
arrecTaluu
3,4 3ayer CryneHrty npenocraBisieTcs TeCT
(TMCBEMEHHO) u3 20 BompocoB.

«BavYTCHO»

[Tpu HayM4YKMK PaBUITBHBIX
OTBETOB Ha 9 1 6oJiee BOIPOCOB.

«HEC 3a4TCHO»

[Ipu HamU4KMK PaBUIIBHBIX
OTBETOB MEHEE ueM Ha 9
BOIIPOCOB TeCTa




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTe/ibHAN JTUTEPATYypa

Tun (yueOHUK, ydeOHOE

Ne nocodoue, yueoHo-
ABTOpPBI, COCTABUTEJIH 3aryiaBue (3aroJioBoK) I'ox m3panua
n/n MeToIMYecKoe nmocooue,
NPAKTHKYM, JP.)
MarepuanoBeqeHIe U TEXHOIOTHS METAJUTMYECKUX,
A.M. AnackuH,
1 8 HEMETAINYECKUX U KOMITIO3UIIMOHHBIX YyeOHuk 2017
A.H. KpacHoBckuit N
MaTepHaoB [ DJIEKTPOHHBIN pecypc]
B.I1. JImutpeHko MarepuasioBeieHUE B MAIlIMHOCTPOECHUU
2 A P ’ p o P YyeOHoe nmocodue 2016
H.b. ManyiinoBa [D51eKTpOHHBIH pecypc]
3 A.B. Tlo3nHsKOB. MarepuanoseieHue [ DJIEKTPOHHBII pecypc YyeOHoe nocobue 2016
8.2. JlonosinuTeIbHAS JIMTEPATypa
KosnvecTBo B
Tun (yueOHHMK, ydeOHOE .
HAY4HOI
Ne nocooue, yueoHo-
ABTOpPBI, COCTABUTEHU 3ar/iaBue (3aroJjioBoK) I'oa u3nanus oudamorexe /
n/n MeTOoAnYecKoe mocoome,
HaumenoBanue
NPaKTHKYM, AP.) 3EC
1 1O.I1. Comnues, E. W. CrnenuanbHble MaTepHabl B YueOHuK 2014 SBbC
[Mpsixun, B.1O. [upaiinen MAITMHOCTPOCHUH [ DIEKTPOHHBIN pecypc "IPRbooks"
2 | O.A. Macanckuit MarepuasnoBe/ieHHe 1 TEXHOJIOTUU VYuyebHoe nocobue 2015 3BC
KOHCTPYKIIMOHHBIX "ZNANIUM.
MaTepraioB [ DIEeKTPOHHBIN pecypc] COM"
3 | I'.Il. ®etHcos, MarepuanoBeieHre U TEXHOJIOTHS YueObHuk 2014 9BC
@.A. Tapudymnun MaTepUasoB [ DIEKTPOHHBIN pecypc] "ZNANIUM.

comMm*




8.3. Ilepeuenb mnpodeccHOHATBLHBIX 0a3 JaHHBIX W HHOOPMAUMOHHBIX CHPABOYHBIX
CHCTEM

e «BeCTHHK MarHMUTOrOPCKOTO TOCYAapPCTBEHHOTO TEXHHYECKOrO YHHBepcuTeTa um. I.U.
Hocogay, http://vestnik.magtu.ru

e «Becrauk CaMapcKOro TOCYIApCTBEHHOIO TEXHHYECKOro yHuBepcutera. Cepus:
TeXHHUYECKHE HayKuy, http://science.samgtu.ru/node/31

e JIutpé u Metayprus» http://lim.bntu.by

o «TexHosorust MeTauioBy» hitp://www.nait.ru

e «IlepcrekTuBHBIE MaTepHaab» hitp://wWww.j-pm.ru

e Scopus[DnekTpoHHbI pecypc] : pedeparuBHas 6aza gannsix. — Netherlands: Elsevier,
2004— . — PexxuM poctyma : SCOpUS.com. — 3ari. ¢ 3kpana. — f13. pyc., aHri.

e Elibrary[DnekTpoHHBIN pecypc] : HaydHas JIeKTpoHHast Oubamoreka. — Mockga : HOB,
2000- . — Pexxum mocryma : elibrary.ru. — 3ari. ¢ skpana. — SI3. pyc., aHri.

e SpringerLink[Dnexkrponnslii pecypc] : [6a3a manusix]. — Switzerland: SpringerNature,
1842— . — Pexxum noctyna : link.springer.com. — 3ari. ¢ skpana. — 3. aHri.

e ScienceDirect[ DneKTpOHHBIN pecypc] : KOJUICKIHS JICKTPOHHBIX KHUT
m3narenscrBa Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum
noctyna: sciencedirect.com. — 3ari. ¢ 3kpaHa. — f13. aHrIL

e Cambridgeuniversitypress[DnekTpoHHbII pecypc] : dKypHaIbl H3AaTEIbCTBA. —
Cambridge: Cambridgeuniversitypress, 2018— . — Peskum fgoctyma : cambridge.org. —
3arun. ¢ skpana. — SI3. aHri.

e NEICON[DnekTpoHHBIN pecypc] : aIeKTpOHHAs HHPOPMALIUS : apXHB HAYYHBIX
xypHasoB. — Mocksa : HOUKOH, 2002— . — Pexxum nocryna
: neicon.ru/resources/archive. — 3ari. ¢ 3kpana. — 3. pyc., aHri

8.4. IlepeueHb NPOrpaMMHOIo odecrne4eHust

Ne HanmenoBanmue IO PexBu3nTHI 10r0BOpa (1aTa, HOMEP, CPOK
n/n aecTBUsA)
1 Windows Jorosop Ne 690 ot 19.05.2015 r.,

CPOK JeHCTBHS — OECCPOUHO

. Horosop Ne 727 ot 20.07.2016 r.,
2 Office Standard CPOK JIEUCTBUS — OECCPOUHO

8.5. Onucanue MaTepuaIbHO-TeXHHUYECKOH 0a3bl, HEOOXOAMMOI A5 OCYIIeCTBJIEHHSA
00pa30BaTeIbHOIO NMPoOLECcca MO0 JUCIUIIHHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHETOB, 1200PATOPHIi, MACTEPCKHUX U

Ne Ap. 00BEKTOB /1JIsl NPOBEICHUS

n/m | NpPaKkTHYeCKUX U J1a00paTOPHBIX 3aHATHIA,
MOMELIEeHUH VI CAMOCTOATEILHOMN

padoThl 00yYarommxcs (HoMep ayAuTOPUH)

IlepeyeHb 0OCHOBHOIO 000PY10BaAHMS

Aynutopust BeOKOH(DEpeHIIHIA. DKpaH TeNEeBU3UOHHBIN,

VYuebHas ayTuTOpHS I TPOBEACHUS IMpMa, MPOKEKTOPHI Ha
1 | 3aHATHI JTEKIIMOHHOTO THUMA. Y4eOHas LITAaTUBE, CTOJI

ayAUTOPHUS JJIsl IPOBEACHUS 3aHATHI MPENOJaBATENbCKHM, CTYJ

CCMHUHAPCKOI'0 THUIIA. VYueOHas AyIUTOPpUS JJI HpCHOHaBaTCHBCKHﬁ,



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

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0MHeTOoB, 1a00paTOpHii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIA0OPATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

KYPCOBOTO MPOEKTUPOBAHUS

(BBITIOJIHEHUS KYPCOBBIX paboT). YueOHas
ayJTUTOPHS JIsl IPOBEACHUSI TPYIIIOBBIX U
WHJIMBUIYQJIbHBIX KOHCYJIbTALIMM. YueOHas
ayJTUTOPHS ISl IPOBEIACHUS 3aHATHIMA
TEKYIIEro KOHTPOJISI U TPOMEKYTOIHOM
arrectanuu (YJIK-807)

TpaHCIapaHT-IePETsHKKa,
CUCTEMHBIN 0JI0K

[Tomemienue [1si caMOCTOSATENBHOM PadOThI
crynentos (I'-401)

Crounsl YYEHHUYECKHE, CTYJIbA
yuyennueckue, I[IK ¢ BbIXOJOM B CeTh
WNHTepuer




