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

b51.0.09

(undexc Oucyuniumvl)

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
O6mras Tpynoemkocts: 8 3E

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 KoHCTpyKTOpCKO-TEXHOIOTHYECKOe 0OecreyeHne
MAaIIMHOCTPOHUTEIBHBIX IPOU3BOCTB

Cpok neiicTBUs padoueii MporpaMMsbl AMCHHUILIMHBI 10 «21» pexadops 2025 r.

COI'JTACOBAHO

38.Be,[[y}OHII/II>'I Ka(beﬂpoﬁ ((O6OPYI[OBaHI/IC 1 TCXHOJIOTUHU MAINUHOCTPOUTCIIBHOT'O ITPOU3BOACTBAY

« » 20 T. H.IO. JloruaoB

(noonucw) (U.0. ©amunus)

YTBEPXIEHO

Ha 3acenanuu xadenpsr «HaHnoTexHOMOTHU, MaTEpUATIOBEICHUE U MEXaHUKAY

(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 JaHHasA JUCHMIIIMHA:
(1)I/I3I/IKa, XHUMHS, TEXHOJOTHUA KOHCTPYKIMOHHBIX MaTCpraIoB.

JIMCUUIIIMHBL U TPAaKTUKH, JJI1 KOTOPHIX OCBOEHHE JaHHOM TUCIUILUIMHBI HEOOXOTUMO Kak
npenuiecTytouiee: "Jleranu MavH U OCHOBBI KOHCTpyupoBaHus'", "TexHonornueckue rnpouecchl B
MamuHocTpoeHun", "BbIOOp METOMOB MONMY4YeHUS W TPOCKTHPOBaHUS 3aroToBOK ", "OCHOBBI
Hay4HbIX uccienoBaHuil", "TexHonoruss MmammuHoctpoenus", "Teopust pesanus", "TexHonorus
U3TOTOBIIEHUSI HHCTpyMeHTa", "MeTponorus, crangapTu3aius u cepTudukanus” u 1.p.

3. Ilnanupyembie pe3ybTaTbl 00yueHusi KoHTpPoJIb KavyecTBa CBAPHBIX COeIMHEHUIT

dopmMupyvembie 1
pMupy NHauKaTopbl 10CTHKEHUS

KOHTPOJIUpyeMble . IInanupyemsle pe3yJbTaThl

Kowll)nengiyuuu KOMITET eIIHH pyoﬁyqenpnﬂy

(Kol ¥ HAMEHOBAHUE)
(Ko 1 HAUMEHOBAHUE)

OIIK-5. Cnocoben OIIK-5.4. 3HaTh: ¢u3nyecKkyro  CYLIHOCTb
UCIIOJIb30BaTh  OCHOBHBIE | JleMoHCTpUpyeT SIBIICHHIA, TIPOUCXOJSIINX B
3aKOHOMEPHOCTH, NOHUMaHue  (U3MYECKUX | MaTepuagax B YCIIOBUAX
JEICTBYIOIME B NIPOLECCE | IBIEHUM W TNPUMEHSET | IPOM3BOACTBA U SKCILIyaTaluw,
U3TOTOBIICHUS 3aKOHBI MEXaHUKH, | OCOOEHHOCTH CTPOEHHMS M CBOMCTBa
MaIIHHOCTPOUTEITHHBIX TEPMOJIMHAMHUKH, KPUCTaNTHIECKUX, aMOp(HBIX,
W3 JIEIUN TpeOyeMoro | 3JIeKTpUIecTBa U | TOJIMMEPHBIX, KOMITO3UIIMIOHHBIX,
KayecTBa, 3a/laHHOTO | MarHeTU3Ma, TEOPUHU | MTOPOIIKOBBIX MaTepuasoB.
KOJINYECTBA IpU | MAIllMH U MEXaHU3MOB. OcHOBHBIE ~ BUABI  TEPMHUYECKOH,
HaVMEHBIIINX 3arparax XUMHUKO-TEPMUYECKONH 00paboTKH U
0O0I1eCTBEHHOT' O TpyJa TEPMO-MEXaHNYECKOU 00paboTku

CILIABOB.

VYMeTb:  pacminpoBbIBaTh  MapKu
MaTepuasos, OTIpeNeNsTh 170
CTPYKTYpHBIE COCTaBIISIOLIHE,
XapakTepHble cBoiicTBa. Haznauarh
TEXHOJIOTUYECKHE napameTpsl

TEPMUYECKON, XUMHKO- TEPMHUYECKOU
U TePMO-MEXaHUYEKCKOH 00pabOTKH.
CBs3bIBaTH busnveckue u
MEXaHUYeCKUe CBOICTBAa MaTepUaoB,
a Tak ke SBJICHUS, MPOTEKAIoIIne B

HUX, C TEXHOJIOTHYSCKUMU
MpoLECcCaMu MPOU3BOACTBA u
AKCIUTyaTaluu.

Bmagers: HaBBIKAMH HCITOJIL30BAaHUS
CIIPaBOYHOU u crnenuaabHOM

TEXHUYECKOM [ | IUTepaTypsl,




dopmupyeMbie U

NHaukaTopsl 10CTHKEHUS

KOHTPOJHPYEMbIe . II1anupyemeie pe3yabTaThl
poMpy KOMIIeTEeH Il py pesy
KOMIIeTeHIM U o0y4eHust
(K01 1 HAUMEHOBAHUE)
(K01 1 HAMMEHOBAHUE)
odopmIIeHUS KOHCTPYKITHOHHO-
TEXHOJIOTHYECKOMN JIOKYMEHTAIIUH
OIIK-8. Crmocoben OIIK-8.1. 3HaTh: CrenuaIbHYyI0
y4acTBOBaTh B pa3paboTke | Pa3zpabarhiBacT TEXHOJOTHH | TEPMUHOJIOTHIO, OCHOBHBIC KJIACCHI
0000IICHHBIX BapUAHTOB | U3TOTOBJICHHUS JCTalled U | COBPEMEHHBIX MaTepHaJIoB,
perieHus npo0iieM, | y3JI0B MPOJIYKTOB | pa3JIMYHbIE YPOBHH HUX CTPOCHHS,
CBSI3aHHBIX C | MAaIIMHOCTPOCHHUSI. nedeKThl ¥ UX BIMSHUE Ha CBOWCTBA,

MAalllMHOCTPOUTCIIbHBIMU
IIPOM3BOJICTBAMH, BBIOOpE
ONTUMAJIBHBIX BapUaHTOB
IIPOrHO3UPYEMBIX
IIOCJIEICTBUM PEIICHUs Ha
OCHOBE UX aHalIMu3a

HA3HAYCHHE MAaTEpHAJIOB M 00JIACTH
WX TPUMEHEHUS, KOMIUIEKC CBOWCTB,
o0ecreunBarOIINMA
paboTOCIIOCOOHOCTh W HAJEKHOCTH
W3S, IOCJICA0BATEILHOCTD
(bopMHpOBaHUS CTPYKTYPBI U CBOWCTB
MaTepHUajIoB B 3aBHCHMOCTH OT BHJIa
BHEIIHETO BO3EHCTBUS

YMmeTs: IPUMEHATH METOBI
CTaHJAPTHBIX UCTIBITAHUI e
OIlpe/ieeHUs XapaKTEPUCTUK
MEXaHUYECKUX CBOMCTB MaTepHajIoB

Bnaners: HaBBIKAMHU BBIOOpA
Marepualia JUis KOHKPETHBIX YCIOBHI
OKCIUTyaTallNH, 00paboTKH
MaTepualioB, KOHTPOJS  KavecTBa;
SKOHOMHNYECCKHU u 3KOJIOTHYECCKHU
000CHOBBIBAaTh NIPUHSTHIC PEIICHHS.




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 IIp.1 OcHOBHBIE METOBI MEXAaHUUYECKUX HCTIHITAHHMA 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 3aHATHI 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 3aHATHI Cemect | O0bem| baan | UaTepak KORTPOJI
Monayab (pa3ae) o N (HauMeHOBaHMe
i (yueOHOii padoThI) p , 4. bl THB, 4.
paGoThI 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.
Mopyns3 I1A [IpomexxyTouHas arrecrauus 4 0,5
Mopyns 4 Jlex.3  |IIpeBpailieHHs B CTAJISIX MPU OXJIAXKICHUH. 4 2 2 Bormpocs! k 3auery
Tepmuueckass 00paboTKa JlnarpaMma M30T€pMHUECKOT0 IPEBPAIICHUS Ne8-16
cTajieil u CIJIaBOB. aycrenuta. Buasl TO, Ha3HaueHue,
TEXHOJIOTUYECKHE MTapaMeTPhl.
Jla6. 3 |3akanka u OTIYCK YIJIEPOAMCTON CTaH. 4 2




Bux ®opMbI TEKYLIETO
. KOHTPOJIA
y4eOHo HanMeHoBaHMe TeM 3aHATHI 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

Knaccudukanums MIPOKAIMBAEMOCTh CTaJIe, BBIOOp cTaliel 1mo
KOHCTPYKLIMOHHBIX IIPOYHOCTHU M NMPOKATTMBAEMOCTH.
MaTepHuaaoB, 00JaCTH HX|
[IPUMEHEHHUS.
CrenuanbHbIe  CILIABBI,
HEeMEeTaNIN4ecKue u
KOMITO3UIITHOHHBIC
MaTepHaIbl.

Monynu 3-5 Cm.p. |CamocrosrenbHas paboTa 110 U3y4EHHUIO 4 248 Bomnpocsr k 3auety
CHeIUaIBLHOM IUTEepaTyphl U 0(POPMIICHUIO Nel7-22
71a00paTOPHBIX U MPAKTHYECKUX PadoT.

KonTtpons 3auer 4 7,5

Hroro:| 288




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

TexHoMOTHS TPaTUIIMOHHOTO OOYUCHHS — MPEUIaraeT TPaAUIMOHHYIO TOCIIEI0BATEIEHOCTD
U3y4eHHsI HOBOTO MaTepuaia, B popme JIeKIui, 17abopaTOpHBIX pabOT U CAMOCTOSTETLHON PabOThI
CTY/ICHTOB;

WudopMaliMoHHbIE TEXHOJOTMH — MPEJIararoT KCIOJIb30BaHHE KOMIIBIOTEpAa BO BpeMs
NPOBEJCHUS 3aHATHH, HANpPUMEpP, BU3YaJIbHBIC JEKIUH C HCIIOJIb30BAHHEM IPE3CHTAIIMOHHOTO
METOJ1a O0yUeHUSI.

HHTEepakTUBHBIE TEXHOJIOTUH — TUAJIOTOBOE O0YYEHHE, B X0/ KOTOPOTO OCYIIECTBIICTCS
B3aUMOJICHCTBHE MEXAY CTYACHTOM U MpenojaBaTeieM, JTHOO MEXIy CTyICHTaMH,
UCTIONIb30BaHUE MeToja OOy4deHHs «MO3roBOHM ImTypM».  Vcmosnb3oBaHUE 3JIEMEHTOB
npobaeMHOT0 00y4YeHHs B BUJE HAJIMUYUS BOIPOCOB MPOOIEMHOIO XapakTepa B 1aO0OpaTOPHBIX
pabotax ¥ TpeOOBaHWI aHAIM3a MOJYYEHHBIX PE3YJIBTATOB C MOCIEAYIOIINM BBIBOJOM IIO
OKCIIEPUMEHTAIBHBIM ¥ PAacYeTHBIM JIaHHBIM. lICIIONb30BaHUE ~ TEXHOJOTHHU PAa3BHTHSI
KPUTUYECKOTO MBIIUICHUS B (OpMe 3aHATHI- Oecel] ¢ MCIOIb30BaHHEM METOJa «pEeLIeHHUEe
CUTYaIlMOHHBIX 33/1a9».

6. MeToguyeckue yKkazaHusi 110 OCBOCHMIO 1M CHMIIJIMHbI
Mertoanyeckre peKOMEHIAMKN CTYACHTY M IPENoaBaTell0 U3JI0XKEHbl B METOINYECKUX
YKa3aHUAX K J1a00paTOpHBIM padboTam:
1. VueGnoe nocobue s BBIIOIHEHHS J1a60PATOPHOTO MPAKTUKYMa 110 KypCy

«MatepuanoBeeHIe» JIJIsl TEXHUYECKUX HAIlPaBJICHUH MOArOTOBKH Oakanaspos/ I'.B.
Kunesnos [u ap.]. — TonssarTu: TI'Y, 2016.- 170 c.

7. OueHo4YHbIE CPeaCTBA

7.1. IlacopT OLIEHOYHBIX CPEACTB

Koa koHTpOIMpYyemMoii KOMIIeTeHM U HaumenoBanue
Cemectp
(114 ee yacTH) OLIEHOYHOI0 CPe/ICTBA
3 OIIK5 Bonpocwi k 3auemy Ne 1-5,14-16
Bonpocut k 3auemy Ne 6-12
OIIK 8 Bonpocuwl k 3auemy Ne 9,13,17-22
4 OIIK 5 Bonpocwi k 3auemy Ne -6,
Bonpocut k 3auemy Ne 7-18
OIIK-8 Bonpocuwl k 3auemy Ne 1-5,19-22,14

7.2. TunoBbIe 3aaHMs WJIM HHBIC MaTepHaJbI, HEOﬁXOI[I/IMLIe AJIA TEKYHIEro KOHTPOJIst

7.2.1. KomnuiekT 3aganuii k jaboparopHoii padore Nel

Tema: «Tepmudeckuii aHaTN3 CIUIAaBOB. AHAIN3 JUArpaMM COCTOSIHHSI IBYyXKOMITOHEHTHBIX
CHCTEM»

A) OdbopmuTs OTUET IO TEME JTAOOPATOPHOU PAOOTHI.

b) IlocTpouts AuarpaMmy COCTOSIHUS «OJIOBO-IIMHK» METOJIOM TEPMUYECKOTO aHaIM3a.
1. TTomry4nTh CIIJIaBHI ¢ YKa3aHHBIM COJICp)KaHHEM IIMHKA M HArpeTh WX JI0 pacIijIaBICHUSI.
2.0Xx7aquTh CIJIaBbl U 3aHUKCUPOBATh TEMIIEPATyphl CIUIABOB MPU OXJIAXKICHUH yepe3 Kaxkabie 30

CeK.

3.IlocTpouTh TEpPMUYECKHE KpPUBBIE OXJAXKJCHHUS CIUIABOB M OMNPENEIUTh KPUTHUECKHE TOUYKH
(ba30BbIX MpeBpaIlIEHUH.
3. [locTpouts AuarpaMMy COCTOSIHUSI «OJIOBO-IIMHK», YKa3aTh THII UarpaMMbl COCTOSTHHS, Ha3BaHUs
JIMHUH TrarpaMMbl U (pa3oBbIe IPEBPAICHNS, COOTBETCTBYIOIINE JTMHUSM AT PaMMBL.

B) BbInomHUTS HHAMBUYAIbHOE 3a/JaHHE.



3apucoBaTh, COOMIOIas MacIITad, JAHHYIO BAPHAHTOM JAMArpaMMy COCTOSIHUSL M BBIIOJHUTH
clenyrolee:

a) YCTAaHOBHUTH THUII IAHHOM JTUarpaMMbl;

0) ompenenuTh CTPYKTYpPHBIM UM  (a30BBIA CcOCTaB BceX oOJacTed ©W  OTPa3HTh
€r0 COOTBETCTBYIOIIMMHU OYKBEHHBIMH 0003HAYCHUSIMHU HA AHArpaMMe;

B) OIPENEIUThH MMOJ0XKEHHE CIUIaBa, JaHHOTO BApUAHTOM, Ha IMarpaMMe COCTOSIHHS;

I) ONpEeAETUTb YHUCIO CTeneHed CcBOOOABI CIIaBa B €ro KPUTUYECKUX TOYKAX UB
TEMIEPATYPHbIX HMHTEpBalaxX MEXIy KPUTHUECKUMU To4YKaMu 1o mpasBwily (a3 [ubbca u
MOCTPOUTH KPUBYIO OXJIAXKACHUS 3TOTO CIUIaBa B KOOPJIMHATAX TeMIepaTypa-BpeMms;

1) ONpeAeNuTh Ul 3aJlaHHOM BapHaHTOM TEMIIEpaTypbl CIUlaBa cocTaB (a3 U BECOBOE
COOTHOIIIEHUE (a3;

€) OXapaKTepu30BaTh CTPYKTYPY 3aJJaHHOTO CIUIaBa MPU KOMHATHOM TemIepaType.

Bapuanr 1 (1 eme 20 BapuaHTOB 1MarpaMM COCTOSTHUSA)

e
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I') BemmonHuTh 5 3aaHuii U'TOrOBOTO TECTA.

Bapuanr 1 (u emte 10 BapraHTOB TECTOB)
1.Ha3zoBuTe TN crimaBa, KOTOPOMY XapaKTepHa lJaHHAsl KPUCTAJUIMYECKasl PEIIETKA

1. TBepaplil pacTBOP BHEAPEHHUS.
2. TBepaplil pacTBOp 3aMELICHMUS.
3. XuMu4eckoe CoeIMHEHUE.
4. Mexanunueckas CMECh.
2.Kputnyeckum 3apobIlieM Ha3bIBaeTCs
1. 3apoapI TBepAOH (a3bl
O —korroreHm A 2. TaKoOu 3apO/IbII, pocTt KOTOPOTO
@ —«oronenm B COIIPOBO’KJAETCs MOBbIICHHEM dHepruu ['uboca.
3. 3apoJIbIlll CLIOCOOHBIH K POCTY.
4.xpucTaNInYeCcKasi 4acTULA IPUMECH.

3.IlpaBuio ¢a3 uMmeer BUL ......

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

4. VKaxure (basm, HaxoJd1muecss B paBHOBCCHUU HaA JIMHHUU I{E AuarpaMMbl COCTOSAHUA



I 1.B + »xunkocts

2. A+HKUIKOCTH
[ L E 3.A+ B + xunxoctb
4.A+B
P Q
I
A B

5. KonnuectBo TBepnoil a3l B Touke «b» crutaBa | mo mpaBuily OTpe3KoB Oompenensiercs

Kax...
cl I I 1. A= 100%
It T E bc
a ¢ 2. A= 100%
p b o ac
1
| A 3. A= be x100%
I ab
A ' B ac
4. A= %100%
bc

7.2.2. KomuieKkT 3a1aHuii K npakTudeckoi padore Ne 1

Tema: «MeTo1bl MEXaHUYECKUX UCHBITaHUM. OnpeaeneHne MeXaHM4eCKUX XapaKTepUCTHK.
HcnpiTanue oOpas3IioB Ha PACTIKEHUE)

A) OpopMuUTE OTYET 1O TEME PAOOTEHI.

b) BemmonHuTh 3a1aHus K IpakTU4YecKoi padoTe.
1. 3yunTh METOABI MCHBITAHUN MaTEPUATIOB HA TBEPIAOCTh, YAAPHYIO BI3KOCTh, YCTAIOCTHYIO
IIPOYHOCTb.
2.Kpatko ommcaTh OCHOBHBIC TpeOOBaHWS K YCJIOBHSIM IPOBEICHUS WCHBITAHUH. YKa3aTh
bu3NYECKU CMBICT MEXaHUYECKHE XapaKTePUCTHK, 0003HAUCHUS, €IUHUIIBI H3MEPEHUSI.
3.3apucoBarh JaHHYK BapMaHTOM KPHMBYIO PACTSKEHHS B KOOpAMHATaX «ycuiue F - ynmunenue
Al » 1 BBITIOTHHTE CIIEAYIONIEE:
4. TlpeoOpa3zoBarb B AMarpaMMy C OTHOCHUTEIBHBIMH KOOpPAMHATAMH «HANpsDKCHUE O -
OTHOCHUTEIIbHas AeQopMalus & »;
5. TTo mpeo6pa3oBaHHOl AMarpaMMe OMPEIETUTh CIIEAYIOINE MEXaHMIECKUEXapaKTEPUCTUKU: E -

MOJlyJb YHPYrocTH, o umM Oy, - Tpelen TEeKY4eCcTH, O - Hpelen NpPOYHOCTH, O -

OTHOCHUTEJIbHOE YAJIMHEHUE, a -CTATUYECKYIO BA3KOCTh, D-MOyJIb IIIaCTUYHOCTH.
BapuanT 1 (1 emie 9 BapHaHTOB JUarpaMM pacTsKEHU )



BaHT 1 (cmas A3)
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B) BeimoHuTh S 3a1aHM HTOTOBOTO TECTA.

Bapuanr 1 (u ewte 10 BapraHTOB TECTOB)
1.Vkaxure BIUsHUE IPUMECEi Ha MEXaHNYECKUE CBOMCTBA KpUCTaslla MPH IJIaCTUYECKOM
nedopManuu:
1. CHMXAIOT UCXOJHYIO IPOYHOCTD U MOBBIIAIOT MJIACTUYHOCTh
2. YBEIMYHUBAIOT UCXOAHYIO IPOYHOCTh U CHUIKAIOT IJIACTUYHOCTD
3. OPOYHOCTH U MJIACTUYHOCTh HE U3MEHSAETCS
4. TOBBILIAIOT NPOYHOCTH U IUIACTUYHOCTh
2. IIpenenoM BBIHOCIMBOCTH HA3bIBAIOT. ..
1 .HanpsKeHue, IpH KOTOPOM MaTepual BbIIEPKUBACT 3a/JaHHOE YUCIIO LIUKIIOB HArPYKEeHUs
2. HampsbKeHue, MpU KOTOPOM MaTrepHall BBIAEPKMBAET HEOIPAHWYEHHOE YHUCIO IMKIOB
HarpyXeHus
3. HampsbKeHHe, 10 JOCTHKEHUE KOTOPOro MPOUCXOUT pa3pylIeHHne

4. HanpsbkeHHe, NpU KOTOPOM MaTepuall BBIIEPKUBAET MHUHUMAIBHOE YHCIO ILIMKJIOB
HarpyXeHus

3.Ilpu ucnbITaHUU Ha PaCTSHKEHHUE 00pas3el] HAarpy3wiIu 10 HaIpsOKEHUs G1, TIOCIIE Yero Harpy3Ky
cHsUTH. BenmnunHa OTHOCUTENBHOTO YAJIMHEHUs 00pasia (pHc.) COCTaBIsIET:
1. 20% 2.8% 3.4% 4. 2%




4. HanpsbkeHue, COOTBETCTBYIONEC MHUHHUMAIBHOMY HANPsDKCHUIO Ha IUIOMIANKE TEKY4eCTH
HAa3bIBaIOT. . .
1. yCIIOBHBIN TIpe/Ie TEKYIEeCTH
2. ipeies MPOYHOCTH
3. ¢pusudeckuii mpeaen TeKy4ecT
4. moxyinb FOHra
5. BsiOepuTe NMpaBUIBLHYIO MOCICI0BATEIBHOCTD 110 BO3PACTAHHUIO BEJIMUUH:
1. oB; oT; OTINI
2.0T; OTIm; OB
3. omm; OT; OB
4. onm; OB OT

7.2.3. KoMIutekT 3a1aHuii Kk JJabopaTopHoii padore Ne2.
Tema: «MUKpPOCKOTTMUECKUN aHAIU3 METAJIIOB U criaBoB. CTpyKTypa

YIIIEPOAUCTOM CTAIN B PABHOBECHOM COCTOSIHU
A) OdbopmuTts oTueT 1o mabopaTopHoii padoTe.

b) BeimoaHuTh 3a1aHus K 1aOopaTopHOU padoTe.

1. Brplueptuth JuarpaMMmy COCTOSIHUS JKE€JI€30-yIJIepoJ Ha pa3BepHYTOM JHCTEe Oymaru.
[TocTpouts Tepmuueckue kpuBble oxnaxiaeHus s crainer ¢ 0,3 %C; 0,8%C u 1%C ¢
yKa3zaHueM (ha30BBIX MPEBPALICHUN 1 KOHEYHOU CTPYKTYPHI.

2. IlpoBecT MHKPOCKONMUYECKHH aHanu3 oOpas3noB (5 mT.). Onpenenuts MUKPOCTPYKTYPBI U

3apUCOBaTh YCJIOBHO CTPYKTYPY JO3BTEKTOMJHBIX CIUIABOB C Pa3JIWYHBIM KOJUYECTBOM

yriaepoaa (3 mr.), 3BTeKTOUTHOTO U 3a9BTEKTOMJIHOTO CIJIaBOB.

OmnpenenuTh KOJIWYECTBO yriiepoaa B oopasiax go3srekrouanoit crtanu (TOCT 1050-74).

[Toctpoutsb rpaduky 3aBUCUMOCTEN MEXaHMUYEKUX CBOMCTB CTalieil OT cofepKaHus yriepoa.

(cripaBOUYHBbIE MaTEpHAIbI).

5. YcTaHOBUTH B3aMMOCBSI3b MEXIY COIEpKaHUEM YIJepona, CTPYKTypol U cBoOilcTBaMu
CIUIaBOB, C/I€JaTh BBIBOJ.

Hw

B) Bemmonuuth 5 3aaHuii U'TOroOBOro TecTa.
BapuanTt 1 (1 eme 11 BapuaHTOB TECTOB)
1. Yro takoe pepput?

1) Xumudeckoe coeTuHEHUE

2) MexaHuueckas cMech

3) TBepablii pacTBOp yriiepoja B a-Kejese

4) TBepplil pacTBOp yIiiepojia B y-Kee3e

2. Kakyto ctpykTypy umeer ciuiaB ¢ conepxkanuem 0,45 %C?
1) Ilepnur
2) ®epput + nepaut
3) ®epput + LEMEHTUT BTOPUYHBIN
4) ®epput + LIEMEHTUT TPETUYHBII
5) ®epput

3. Ilpu kakoii Temreparype NpoucxoauT odpasoBanue nepiaura B crase 0,50 %C?
1) JIuaus PSK
2) Jluaus GSK
3) JIluaus SE
4) JIuaus PG



10.

5) Jluaus PQ

4. Kak BBITJISLIUT 1O MUKPOCKOTIOM (peppuTt?
1) B Buze cBeTIIBIX 3epeH
2) B Bujie TEMHBIX 3€peH
3) B Buze cBETIION CETKH MO IPaHMIIAM 3€pEH
4) B BuJie CBETIIBIX UIJI
5) B Buzie cBETIBIX MENKUX YacTHUIl IO FPaHUIIAM 3epeH

5. Kakoit u3 criimaBoB Oy1eT UMETh BBIIIE TUIACTUYHOCTH?
1) Cinag 0,2 %C
2) Cmnas 0,45 %C
3) Cras 0,8 %C
4) Cmnas 0,6 %C
5) Cnas 0,01 %C

7.2.4, KoMIUIeKT 3a1aHuii K J1abopaTopHoii padore Ne3
Tema: «3akanka U OTITYCK YTIICPOTUCTOMN CTAIIH»

A) OdbopmuTh OTUET IO TEME JTAOOPATOPHOU PAOOTHI.

b) BemonauTh 3a1anust K 1a00paTopHOi padore.

Onpenenuts TBEPIOCTh 0OPA3LIOB J10 3aKalku Ha npubope Poksema no mkaie B.

Ha3unauute pexumbl TO st ctayiell ¢ pasauyHbIM cojaepkaHueM yriepoja. OmnpenenuTh
TEMIIepaTypy 3aKajJKd U OTIyCKa IOJY4YEHHbIX 00pa3lOB B COOTBETCTBUHU C COJCPKAHUEM
yIeposa, U BpeMsl BBIAEPKKU B [1€YH B 3aBUCUMOCTH OT pa3MepOB 00pa3IOB.

[TpoBecT TEXHOJOIMUYECKHI IMpolece 3aKajlkd 0Opa3lioB B COOTBETCTBYIOIUX 3aKaJOYHBIX
cpenax.

3aMepuTh TBEpAOCTh 00pa31oB Ha npubdope Pokserta no mkane C nocine 3aKkajiky U 110
HOJTYYEHHBIM JaHHBIM ocTpouTh 3aBucuMocTh HRC=f(C%) mnocne 3akanku:

N3yunTh, CXeMaTHYECKH 3apHCcOBaThb M OMHUCATh MHUKPOCTPYKTYPY KOMIUIEKTa 3aKaJeHHBIX
o0pastos npu yBenuueHun x500.

[TpoBecTn aHamM3 MUKPOCTPYKTYpP U 3aBUCHUMOCTH CBOMCTB 3aKaJICHHOM CTalM OT COJAEpKaHUSA
yriaepoaa, chopMyJINpoOBaTh BHIBOABI.

[To 3amanuto mpemnonaBaTenss M300pa3sUTh Ha JUarpaMMax H30TEPMUYECKOTO MpPEBpallCHHs
ayCTEHUTa pa3jNyHble BUJbI 3aKalku (M3MeHss T HarpeBa U CKOpOCTH oxjiaxaeHus ). Onucarb
(a30BbIe MPEBPAIIECHUS U KOHEUHYIO CTPYKTYPY CTaJeH.

[TpoBecTu oTIyck 00pa3loB cOrjaacHO BBIOpaHHBIM pexumam. g cranu 45 npoect 3 BUAA
OTITyCKA.

Onpenenuts Ha TBepaomepe mno mkaige C TBEpAOCTb OTHYLIEHHBIX 00pa3ioB. CpaBHUTH

TBEPJOCTh MOCTE 3aKalKi U oTmycka. Iloctpouts 3aBucumocts HRC=f(T,,,, ) s cramm 45.

OOBSICHUTD IPUUMHBI NTaJICHUS TBEPIOCTH.
CxemMaTHYeCKH 3apUCOBAaTh CTPYKTYpy IIOCI€ BCEX BUJOB OTIIyCKa M OIMCAaTh IPOLECCHI,
MIPOTEKAIOIINE B YTIIEPOIUCTON CTAIH IPU HU3KOM, CPEJTHEM U BBICOKOM OTITYCKE.

B) BeimonmauTh 6 3amaHWii HTOTOBOTO TECTA.

BapuanTt 1 (1 emie 11 BapuaHTOB TECTOB)

1. Kakas ctpykTypa rnoka3zaHa Ha pucyHke?



T - 1) MapTeHCUT MENKOUT01bYaThIN
- 2) MapTeHCUT KPYITHOUT OJThYaThIN
N 3) MapreHcut + TpoOCTUT

l' 4) MapTeHCHUT + IEeMEHTHT

2. Kakas ctpykrypa chopmupyercs y ctanu Y 8 mpu yKa3aHHON CKOPOCTH OXJIKICHUS?

fc 1) TpoocTut
' 2) MapreHcut
3) MapreHncut + Gpepput
—, 4)MapTeHCUT + IEMEHTUT BTOPUYHBIH
\
!
T
3. CKOIIBKO yriIepoJia COASPIKUT MAPTESHCHUT cTanu 457

1) 0,01 %C

2) 0,45 %C

3) 0,8 %C

4) 2,0 %C

4.Kaxkasi CTpyKTypa UMeeT BbIII€ [JIACTUYHOCTD?
1) 2) 3 _ 3)
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5. lns kakux Aeraneil mpuMeHseTcsl CpeAHUM OTIyCK?
1) Inst ”HCTpyMEHTa, pacCYMTAaHHOTO Ha Oe3yJapHble Harpy3KH
2) 51 TAXKeJo HarpyKeHHBIX IIECTEPEH
3) st peccop, Npy>KUH

6. Ha kakue ¢a3bl pacragaercss MApTEHCUT NPH BHICOKOM OTITYCKe?
1) ®eppur
2) ®epput + LEMEHTUT
3) LemenTHT
4) AycreHut

7.2.5. KomnuiekT 3ajaHuii kK npakTu4eckoii padore Ne2

Tema: «Bp10op cTanu 1o 3aAaHHBIM IPOYHOCTH U MIPOKATTUBAEMOCTH .
A) OpopMUTE OTYET M0 TEME MPAKTUIECKON PaOOTHI.
b) BeImonHUTh 3a1aHUs K IPaKTUYECKON paboTe.
1. IlomyunTs BapWaHT 3aJaHMs y IMpENoAaBaTeis — 3HAYECHHsS pa3MEpOB U IMPOYHOCTH ACTAIIN:

D(mm); L\D; 5 .



2. Ilo Homorpamme M.E. Bnantepa (puc.3) st 3TOro KpUTHYECKOrO AHAMETPA,
BBICTABJICHHOTO Ha INKaje ¢ MPUOJIMKCHHBIM OTHOILICHWEM pa3mepoB neramu L/D

HaWTU PaCCTOAHUC OT TOpLA 0 HOHYMapTCHCHTHOfI 30HBI CTAHAAPTHOI'O o6pa3ua.
3. HOSaﬂaHHOﬁ IIPOYHOCTHU OIIPECACIINTG TBHPAOCTH CTaJIM IMOCJIC 3aKaJIKU U OTITyCKa.

4. ITo rpaduky (cpaBoUHbIC JaHHBIC) HANTH TBEPIOCTh B CEPALIEBUHE JIETANIU MOCIE
3akank HRC > 40 B 3aBUCHMOCTH OT TBEPAOCTH IOCJIE OTITyCKa.

5. Onpenenuth HaWMMEHbBIIEE COAEP)KAHHWE YIJIEpoAa B CTaaud IO TaOJIHULe
(cipaBOYHBIC JTAaHHBIC) B COOTBETCTBUU C TBEPIOCTHIO MOCIIE 3aKAJIKU.

6.ITo KpUBBIM MPOKATUBAEMOCTH JI PA3HBIX MApOK CTaU BHIOpPATh MOIXOSIIYIO
MapKy CTaJId C y4€TOM €€ IKOHOMHUYHOCTH, 000CHOBATh CBOU BBIOOD.

7. Ha3HauuTh 71 BBIOPAHHOW CTalld PEXKUMBI TEPMHUUYECKOM 0OpabOTKH-
TeMIlepaTyphl HarpeBa (KpUTHYECKUE TEMITEPaTyphl YKa3aHbl B CIIPABOYHBIX JAHHBIX)
8.PaccunTtarh BpeMs BBIJEPKKH JJISl 3aKaJIKW M OTIyCKa C y4eToM KO3 HUIIUEeHTa
cpenbl, ko3 duiirenta Gopmbl U KodHPUITIEHTa paBHOMEPHOCTH Harpena.

9. 11151 BBIOpaHHOM MAapKH CTAJIM ONPEAEIUTh CKJIOHHOCTh K 00paTUMON XPYIKOCTH.

B) Beimoanuts 5 3aganuii Tecta.
Bapuanr 1 (u enie 10 BapraHTOB TECTOB)
1. I[IpokanuBaeMOCTh 3aBUCHUT OT:
1) TemnepaTypbl HarpeBa o/1 3aKaJKy.
2) CKOPOCTH OXJIAXKIACHHUS.
3) XUMHYECKOT0 COCTaBa CTAJIM.
4) Bcex BBILIENIEPEUUCIIEHHBIX (PaKTOPOB.

2. Ha xakoM U3 pHCYHKOB H300pa’keHa CKBO3HAs IPOKAINBAEMOCTh?

1) a.

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

IIPaBUIILHOTO
OTBETA.

-

2
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3. IIpu kaxom yciioBuu oOpasel] (IeTalb) IPOKaINBAETCSI HACKBO3b?
1) Ipu CKOPOCTH OXJIAKICHHUS IO CEUEHHIO 0O0JIbIIE Vip.
2) pH OXJIaX/IEHUHU B BOJIE.
3) pu CKOPOCTH OXJaXKACHUS MEHbIIE Vip.
4) obpaszerr He MOXKET MPOKATUBATHCSI HACKBO3b.
4.B kakoi cpenie oxJ1ax1aloT BeIcoKoserupoBannble (XJI13 12-30%) cranu?
1) Bona.
2) Macio.



3) BO31yX.
4) reusn.
5. Kakoli nerupyroniuii 3€MeHT He 3aMeUI€eT pacnajl aycTeHuTa?
1) Ni.
2) Cr.
3) Co.
4) Mg.

TeMbl NMCbMEHHBIX PadOT (He MPeayCMOTPEHbI)

7.3. OueHo4Hble cpeacTBa AJs NPOMEXKYTOUYHOI aTTeCTALMH O UTOraM OCBOEHUS

AUCHHUILIMHBI
7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTAlu
Cemectp 3
Ne i/t Bonpocs! k 3auery MuTKM-1.

1 Tunsl KpUCTANIMYECKUX PEHIETOK M UX OCHOBHBIE XapakTepUCTUKU. OCHOBHBIE CBOWMCTBA
KPUCTAJJIOB: aHU30TPOIHUS U TOJIMMOPHHU3M.

2 Tunel cBsizeil: MOHHAsI, KOBaJIeHTHas1, Ban-nep-Baanbca, meramumueckas. MIx ocobenHoctu
11 BJIMSIHME HA CBOMCTBA KPUCTAJLIOB.

3 JledekTsl KpUCTAIMYECKOTO CTPOCHHUS, FeOMETpUYecKas Kiaccuukanus.

4 Toueunpie nedexTel. MexaHu3Mbl HX 00pa3oBaHUS. 3aBHUCHMOCTb PAaBHOBECHOM
KOHILIEHTPAaLlUX BaKaHCUH OT TEMIEPATYPHI.

5 uddy3us. Mexanusmsl quddysun. [lepsolit u Bropoii 3akoHbl DUKa.

6 /Tucnokauu. BiMsiHuE IUIOTHOCTH JMCIOKAIMKA HA IMPOYHOCTHBIE CBOWCTBA KPHCTAJLIA.
Kpusas Ogunra. Pacuer TeopeTuuecKkoi NpOYHOCTH.

7 (DKCIepUMEHTAJIbHbIE 3aKOHOMEPHOCTH IulacTU4eckod Jaedopmanuu. MexaHUYecKue,
CBOMCTBA U UX XapPAKTEPUCTHKHU.

8 ledbopmannonnoe ynpounenue. [Ipupona naknena. TexcTypa aepopmarnuu.

9 Jlehopmarsi MOMUKPUCTAINYECKUX Tel. 3€pHOTPAaHWYHOE YIMpOYHEHHe. 3akoH XoJuia-
[leTya.

10 [Pa3pymieHue xpymnkoe u Bsizkoe. TemnepaTypHblid OPOT XJ1aJHOJIOMKOCTH.

11 BrusiHue Temniepatypsl Ha cBoicTBa AeopMupoBaHHOrO MeTasia. Pekpucraminzanus u ee
TUIIBL.

12 MexaHU3MBbl TUTACTUYECKON eopMaliuu: CKOJIbKEHHUE, TBOMHUKOBAHUE. MEXaHU3M
TEOPETUYECKOIN MPOYHOCTH, MEXaHU3M U (y3HOHHON MOI3yUECTH.

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

14 TepmoaunamMuueckue  OcHOBBI  (a3oBbix  mpeBpameHuil.  (TepmoanHamuueckue
moTeHnuanbl, Ga30Boe paBHOBECHE, BTOPOIl 3aKOH TEPMOJIMHAMUKH. )

15 [[lonsiTus cucrema, crias, ¢a3a, KOMIOHEHT, MEXaHUUYECKAsi CMECh.

16 Kpucrammzanus u ee stanbl. KpuTudeckuil 3apoasbiiil U 3aBUCUMOCTb €r0 pa3MepOB OT
CTENIEHU NEPEOXIIAKICHHUS.

17 [BakonomepHoctu kpuctasm3anuu. Kpussie Tammana.

18 |®a3sl B crimaBax. YucThle KOMIIOHEHTHL. XUMHYECKHE COENMHEHUS

19 @Da3pl B crutaBax. TBepable pacTBOppl M HMX THUIBL. YCJIOBUS HEOIPAHMYEHHOU

ACTBOPUMOCTH. XMUMHUYECKUE COCTUHEHHUS.
20 [Metoap! mocTpoeHus auarpamm coctostaus. [IpaBuno ¢a3z ['ubdoca.
21 OcHOBHbIE TUNBl JuarpamMm coctosiHus. IlpaBmia koHonwel. Kpucrammuzamus u

CTPYKTYpOOOpa30BaHHE CIIABOB.




Ne i/

Bonpocsl k 3auetry MuTKM-1.

BinsHue npuMecei Ha MpOLECChl KPUCTAIIN3ALMYA U PEKOMEHIallUU 110 UX

22 MCIIOJIb30BAHUIO.
Cemectp 4
Ne i/ Bonpocs! k 3auery MuTKM-2.
1 |Imarpamma coctosiHUs «Keme30-yriepon».Daspl, TMHUN, KPUTUIECKUE TOUKH.
2 J/lnarpamMmma COCTOSTHHSI <«0KeJe30-yriiepoa». Kpucrammmsamus U CTpyKTypooOpa3zoBaHHE
ctasieil. Kunetuka nepauTHOro nmpeBpanieHusl.
3 |3aBHCHMOCTH CBOICTB CTaJIell OT COIepPIKaHUs YTIepoa.
4 Jl.c. xene3o-nieMeHTUT (MeTactabwibHast). Kpucrammsamus U CTPyKTypooOpa3oBaHUE
Oenbix gayryHoB. O01acTh MPUMEHEHHS.
5 /l.c. xenme3o-yriiepon crtabunbHas. Kpucrammmzauus U CTPyKTypoOOpa3OBaHHUE CEPBIX
uyryHoB. O0jacTh NPUMEHEHHUSI.
6 Knaccugukarnus cepbix 9yryHoB. CriocoObl mosyueHust. BiaustHue cTpyKTyphl Ha CBOHCTBA
CEpbIX YYT'YHOB.
7  |[IpeBpamenus B craiu mpu Harpese. HacneicTBEHHOCTh ayCTEeHUTHOTO 3€pHa.
8 |dumarpamma M30TEpPMHUYECKOTO MPEBpAIlCHUs ayCTEHUTA.
9  |BhousiHue CKOPOCTH OXJIAKJICHUS Ha CTPYKTYPY M CBOMCTBA CTaJeH.
10 [MaprencutHoe npeBpanieHre. OCHOBHBIE 0COOCHHOCTH, KWHETUKA TTPEBPAIICHHS.
11 [TepmooOGpabotka. Kitaccudukamus 1 OCHOBHBIE TEXHOJOTHUUYECKHUE ITAPAMETPBI.
12 [Bakanka. Haznadyenue, BUJbl 3aKaJIKH, CTPYKTYpa CTaJIel MOCIe 3aKaJIKU.
13 [[IpeBpamieHus mpu OTITyCKe.
14  |Paznuuue CBOMCTB MPOJYKTOB 3aKAJKU M OTHYCKA (TUIACTUHYATBIX M 36PHUCTBIX CTPYKTYD).
15 |Bugsl oTnycka, X Ha3HAYeHHE, CTPYKTYpa CTallel Mociie OTIyCcKa, pa3Iuius B CBONCTBAX.
16 |[Omxur 1 u 2 pona. TexHOTOTHYECKUE MTApaMETPhl ¥ HA3HAYSHHE OCHOBHBIX BHUJIOB OTXKHTA.
17 [3axanka 6e3 nonumopdHoro npespamieHus. CTaauiHOCTh NPOLECCOB CTAPEHHUS.
18 |OcHoBHbIe Buapl XTO. CynHOCTb, TEXHOJOTHUECKUE TapaMeTphl, HaA3HAYEHUE
19 [Coenmanenbie cramu. OCOOCHHOCTH CTPOCHUS], CBOMCTBA, 00JIaCTh MPUMEHEHHSI.
20 |BriusiHue nerupyromux 3J1eMEeHTOB Ha (pa3oBble mpeBpalieHust B ctausix u napamerpsl TO.
21 |Knaccuduxanus 1 MApKUpOBKA KOHCTPYKIIMOHHBIX MaTepUAJIOB.
22 |Hemerammmdeckue MaTepralbl, KOMIIO3UIIHOHHBIE MATEPUAIIBI.
7.3.2. Kputepuu u HOPpMbI OLEHKH
dopma
Cemectp TpoBeACHUH . Kpurepun u HOpMbI OLIEHKHU
NPOMEKYTOYHOM
aTTecTaluu
3,4 3ager CryneHTy npegocTaBIIsieTCsl TECT
(MMCHMEHHO) u3 20 BOIpoCoB.

«3a4TEHO»
[Ipy HanM4MK NpaBUIBHBIX

OTBETOB Ha 9 1 0oJiee BOIPOCOB.
[Ipn Hanmu4MK NpaBUIIbHBIX

«HE 3aUTEHO» OTBETOB MEHEE UeM Ha 9
BOITPOCOB TECTA




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

8.1. Obsi3aTe/ibHAN JTUTEPATYypa

Tun (yueOHUK, ydeOHOE

Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEIHN 3aryiaBue (3aroJioBoK) I'ox m3panua
n/n MeToIMYecKoe nmocooue,
NPAKTHKYM, JP.)
MarepuanoBeqeHIe U TEXHOIOTHS METAJUTMYECKUX,
A.M. AnackuH,
1 Ny HEMETAINYECKUX U KOMITIO3UIIMOHHBIX YyeOHuk 2017
A.H. KpacHoBckuit N
MaTepHaioB [ 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. IlepeyeHb mnpogeccHOHAIBLHBIX 0a3 AAHHBIX M HMHGOPMANMOHHBIX CHPABOYHBIX
cucTeM

«BeCcTHUK MarHMTOrOPCKOro roCylapCTBEHHOIO TEXHMYECKOro yHuBepcurera um. I'.H.
Hocosay, http://vestnik.magtu.ru

«BectHuk Camapckoro rocyAapcTBEHHOIO TEXHUYECKOro yHuBepcutera. Cepus:
TeXHHUYECKHE HayKuy, http://science.samgtu.ru/node/31

«JIuteé u MeTamutyprusi» http://lim.bntu.by

«TexuHonorus MetamutoBy http://www.nait.ru

«[lepcrexTuBHBIE MaTepraab» hitp://www.j-pm.ru

Scopus[Dnexkrponnslii pecypc] : pedeparuBHas 6a3a nanusix. — Netherlands: Elsevier,
2004— . — PexxuM poctyma : SCOpUS.com. — 3ari. ¢ 3kpana. — f13. pyc., aHri.

Elibrary[ DnexkTpoHHbIi pecypc] : HaydHas 37eKTpoHHas oubnaroreka. — Mocksa : HOB,
2000- . — Pexxum mocryma : elibrary.ru. — 3ari. ¢ skpana. — SI3. pyc., aHri.
SpringerLink[DnexTponHsiii pecypce] : [0a3a mannbix]. — Switzerland: SpringerNature,
1842— . — Pexxum noctyna : link.springer.com. — 3ari. ¢ skpana. — 3. aHri.

ScienceDirect[ DnekTpoHHBIN pecypc] : KOJUICKIUS 3JIEKTPOHHBIX KHUT
m3narenscrBa Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum
noctyna: sciencedirect.com. — 3ari. ¢ 3kpaHa. — f13. aHrIL

Cambridgeuniversitypress[ DJIeKTpOHHBIN pecypc] : KypHaIbl H3/1aTEIbCTBA. —
Cambridge: Cambridgeuniversitypress, 2018— . — Peskum fgoctyma : cambridge.org. —
3ar. ¢ 9kpaHa. — SI3. aHr.

NEICON[DnexTpoHHBIH pecypc] : aneKTpoHHast HH)OpMAIH : apXUB HAYUIHBIX
xypHasoB. — Mocksa : HOUKOH, 2002— . — Pexxum nocryna

: neicon.ru/resources/archive. — 3ari. ¢ 3kpana. — 3. pyc., aHri

8.4. IlepeueHb NPOrpaMMHOIo odecrne4eHust

Ne HaunmenoBanmue I1O PexBu3uTHI 1OrOBOpa (1aTa, HOMEP, CPOK
n/n JieficTBUS)
1 Windows JloroBop Ne 690 ot 19.05.2015r., cpoxk
necTBus - 6ecCpoUHO
Office Standart
2 Horosop Ne 727 ot 20.07.2016r., cpok

necTBus - 6ecCpoUHO

8.5. Onucanne MaTepuaIbHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOI A5 OCYIIeCTBJIEHHSA
00pa3oBaTeIbHOIO NMpouecca Mo JMCHUIIHHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, 1200PATOPHIi, MACTEPCKHUX U

Ne Ap. 00BEKTOB 1JIs1 IPOBEICHUS
. IlepeyeHb 0OCHOBHOIO 000PY10BaAHMS
n/m | NpakTHYeCKHUX U Ja00paTOPHbIX 3aHATHIA,
MOMELIEeHUH VI CAMOCTOATEILHOMN
padoThl 00yYarommxcs (HoMep ayAuTOPUH)
Aynutopust BeOKoH(pepeHIui. OKpaH TeJIeBU3HMOHHBIMH,
1 | YueOnas aynuTopus AJs IpOBEICHUS HIMpMa, MPOKEKTOPHI Ha

3aHATUH JIEKIIMOHHOI'O THIIA. YueOHas mITaTuBEC, CTOJ



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

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0MHeTOoB, 1a00paTOpHii, MACTEPCKUX U

Ne JAP. 00bEKTOB /1JIsl IPOBeIeHUs
. IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA
N/ | NPaKTH4YeCKUX U JIa0OPATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)
ayTUTOPHS JIsl IPOBEIACHUS 3aHATHIMA MpernoaaBaTeIbCKUi, CTYI
CEeMHUHAPCKOT0 TUIA. Y4eOHas ayIuTOpHs VI | PenoaBaTeIbCKHid,
KYPCOBOTO MPOEKTUPOBAHUS TpaHCIapaHT-TIEPETIKKA,
(BBIIOJIHEHUSI KYPCOBBIX padoT). YuebHas CHUCTEMHBIN OJI0K
ayJTUTOPHS ISl IPOBEACHUSI TPYIIIOBBIX U
WH/IMBUYAJIbHBIX KOHCYIbTaUN. Y4yeOHas
ayJTUTOPHS JIsl IPOBEIACHUS 3aHATHIMA
TEKYILEro KOHTPOJIS U IPOMEXYTOUHON
arrectanuu (YJIK-807)
[Tomemenue st camocTosATenbHOU paboThl | CTOJbI Y4YEHHUYECKHUE, CTYJIbs
2 crynenros (I'-401) yuennyeckue, [IK ¢ BbIxogom B ceTb

WNHTepuer




