MUHHUCTEPCTBO HAYKU U BBICIIEI'O OBPA3OBAHIU S POCCUMCKOMN ®EJIEPALINU
denepanbHOE TOCYIAPCTBEHHOE OI0KETHOE 00Pa30BaTEIbHOE YUPEIKICHUE
BBICILIEr0 00pa30BaHUS
«TOnBATTUHCKHI FOCYJaPCTBEHHBIN YHUBEPCUTET)

b1.0.12

(unoexc OucyuniuHbl)

PABOYAS ITPOI'PAMMA JUCIIUITJIMHBI

(Haumenoganue OUCYUuniIuHbsl)

Marepuanosenenne u TKM

10 HAIIPABIIEHUIO TIOJII OTOBKHU
20.03.01 Texnochepnas 6€30MacHOCTb

HaIpaBJICHHOCTH (TPOQHIIb)
bezonacHOCTh TEXHOJIOTHYECKUX MTPOILIECCOB U MPOU3BOJICTB

dopma 00ydeHHS: 3a09HAS
I'ox HaGopa: 2021
O6mas Tpynoemkocts: 8 3E

Pacnpene.nelme YacoB JUCHUILJIMHLBI 110 CEMECTPaM

CemecTtp 3 4
DopmMa KOHTPOJIA 3a4eT 3a4er Hroro

Bun zausarnii
Jlexuu 4 4 8
JlaGopaTopHbie 6 6 12
ITpakTnyeckue 6 - 6
PykoBojicTBO: KypcoBbie paboThl (ipoekThl) / PI'P - - -
[TpomexyTouHast aTTECTAIUS 0,25 0,25 0,5
KonTakTHas pabora 16,25 10,25 26,5
CamocrosiTenbHas padbora 88 166 254
KonTpons 3,75 3,75 7,5
Hroro 108 180 288




PaGouyro nporpammy coctaBui(u):

Houent kadeapsl HMuM, k. ¢-m. H., nouent [Tonosa JI. 1.

(OonacHocmy, yuenoe 36anue, cmenensb, Pamunus U.0.)

(OonarcHocmy, yueroe 36anue, cmenens, Pamunus 1.0.)

PenensupoBanue paboueii mporpaMmsbl 11 CLIUTUTHHBL:

OtcyrcTBYET

Pertenszenr

(OonacHocmy, yuenoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas nporpamma qucuumiInHbl coctaBieHa Ha ocHoBaHuu @I'OC BO u yuebHoro niana
HarnpasjeHus moaroToBku (crenuanbHoctr) 20.03.01 TexnochepHas 6€301macHOCTh

Cpok aeiicTBusi padoueii mporpaMMbl JUCHUILIHMHBI 10 «21» nexadops 2026 r.

COT'JTACOBAHO

PykoBoauTens aenapramenTta OakaigaBpuaTa

«07» centsiopst 2020 r. O.I'. Hyposa
(noonucy) M.0. ©amurus)
YTBEPXJIEHO

Ha 3acenanuu xadenpsr «HaHOoTEXHOJIOTMHU, MaTEpHAIOBEACHNE U MEXAHUKA»

(mpoTtokoi 3acenanus Ne oT«___ » 20 r.).




1. Ilean ocBOeHMSI JUCHUILIMHBI

HGJ'II) OCBOCHUA OUCHUIUIMHBI — AaTbhb MNPCACTABJICHHC O B3aWMMOCBA3U MCXKIAY COCTAaBOM,
CTPOCHUEM U CBOMCTBaMH MaT€pruajloB W 3aKOHOMCPHOCTH HX HU3MCHCHHUA 110 BOSI[CﬁCTBI/IGM
BHCIIHUX (baKTOpOBZ TCILJIOBBIX, XHUMHYCCKHUX, MCXaHHNYCCKUX, QJICKTPOMAIrHUTHBIX n
paanOaKTHBHBIX.

2. Mecto nucuuninnsbl B crpykrype OIIOII BO

JucuuniauHel M NpPakTUKA, Ha OCBOGHMM KOTOpPBIX OasupyeTcs HaHHas IUCIUILIMHA!
du3nKa, XuMus.

JMCuunianHel U NPaKTUKH, JJISI KOTOPBIX OCBOCHHME JTAHHOM JUCHUILTMHB HEOOXOIUMO KaK
npenamectpytoniee: "HaqexxHOCTh TEXHUUECKUX CUCTEM U TexHOoreHHbld puck", "[louck u anamus
MHHOBAIIMOHHBIX TEXHUYECKUX PelIeHHH B 00JacTi TexHochepHoit 6e3omacHocT".

3. HJIaHpreMble PeE3yabTaThbl oﬁyqem/m KOHTpOJ’Ib Ka4dyeCTBa CBAPHBIX coeIMHEeHUH

dDopmupyemble U HNuaukaropsl
KOHTPOJIHpYyeMble AOCTUKEHUS
KOMIIeTeHIIUN KOMIIeTeHIUH Ilnanupyembie pe3yabTaTbl 00y4eHH
(Ko 1 HANMEHOBAHMUE) (xom m
HaNMEHOBAHMHE)
OIIK-1. Cnocobnocts | OITK-1.5. 3HaTh: ClelHaJIbHYI0 TEPMUHOJIOTHIO, OCHOBHbBIE
YUUTHIBATH JleMoHCTpUpyeT KJIACChl COBPEMEHHBIX MAaTEpUAJIOB, Pa3IMYHbIE
COBpPEMEHHBIE 3HAaHUE OCHOBHBIX | YDOBHHU ux CTPOECHUH, CBOICTBA,
TEHICHIIMA  PAa3BUTHS | KOHCTPYKIMOHHBIX | MOCIEIOBATEIBHOCTh (DOPMUPOBAHHS CTPYKTYPBI
TEXHUKU M TEXHOJOTMHU | MaTepuasos, U CBOWCTB MAaTe€pHalIOB B 3aBUCUMOCTH OT BHJA
B o0acTu | MPUMEHSEMBbIX B | BHEIIHETO BO3JIEHCTBUS, Ha3Ha4YeHHE
TexHochepHOoi obnactu MaTepuajsoB U O00JacTH MX MPUMEHEHHUS;
0e30MmacHOCTH, mpo(hecCHOHANLHOW | OCHOBHBIE BHJIBI TEPMUYECKOM ¥ XHMHKO-
U3MEPUTEIBHOU U | ACATEIBHOCTH, TEPMUYECKOH 00pabOTKH CIIaBOB.
BBIYMCIUTEIbHON CBSI3aHHOU C | YMerb: pacmno3HaBaTh (U3MUECKYIO CYIIHOCTh
TEXHUKHU, 3alIUTON SBJICHUM, MPOUCXOAIIMX B MaTepuajax B
MH(GOPMAITMOHHBIX OKpyXaro1ein YCIOBUSAX NPOM3BOACTBA UM  IKCIUTyaTallUu.
TEXHOJIOT U IIpH | cpenbl u | CBsa3bIBaTh  (U3MUECKHME U  MEXaHUYECKHE
pelmeHnn TUIIOBBIX | o0ecreueHueM CBOICTBA MaTEpPUAIOB C TEXHOJOTHYECKUMHU
3a1a4 = B obnactu | 6e30MacHOCTU IpoLeccaMu MIPOU3BOJICTBA, U ux
npo¢eccruoHaIbHON YeJIOBEKa. JKCILIIyaTallMOHHON HaJIe)KHOCTBIO u
JIesITEeIbHOCTH, JIOJITOBEYHOCTHIO.
CBSA3aHHOM C 3alIMTON Bnaners: COBpEMEHHBIMH METOJAMHU AHAIU3a
OKpYXarollen cpenbl U B3aMMOCBSI3H XMMHUYECKOTO COCTaBa, CTPYKTYPHI
obecrieueHueM u CBOMCTB MaTepHuaos, METOAAMU
0e30MmacHOCTH UCCIIeI0BAaHUS CTPYKTYPBI u CBOMCTB
qCI0BCKa MaTepUaIOB; HaBBIKAMU BBIOOpPA ONTHUMAJIbHBIX
Croco0oB 00pabOTKH MaTepHasioB U KOHTPOJIS
Ka4eCTBa.




4. CTpyKTYypa M coiep:KaHHUe THCIMIIHHbI
4.1. Crpykrypa u coaepxkanue nucuumiaabl M u TKM 1

®opmMbI TEKyLIEr0

Bu
A . KOHTPOJIS
y4eOHo HaunmeHoBaHue TeM 3aHATHI Cemect | O0bem,| banasl| UHTepa
Mopayas (pa3aea) . . (HamMeHOBaHMe
i (yueOHoOli padoThI) p 9. KTHB, Y.
OLIEHOYHOT'0
padoThbI
cpeacrsa)
Monyns 1 Jlek.1 | ATOMHO-KpUCTaJNINYECKOE CTPOEHUE TBEPABIX 3 4 - 2 Bompocs! k 3auery
Kpucrammueckoe TEJI, OCHOBHBIC CBOMCTBA KPUCTAILJIOB. Ne 1-6,14-17
CTPOCHHE METaJUIOB U TepMonnHaMuyeckre OCHOBBI (ha30BbIX
CIJIABOB. npeBpalieHnii 3aKOHOMEPHOCTH
Teopust KpucTAIIM3ALNN. KPHCTAJTH3AIIHH.
Jla6.1 | Tepmuueckuii aHanu3. AHaIU3 AUArpaMm 3 6 20 KommuiekT 3ananuit k
COCTOSIHUSA na6.p.1
Monyns 2 Ip.1 OcHOBHBIE METOIBI MEXaHUYECKUX M CHBITAHUH 3 6 20 KommiekT 3aganuii k
3meHeHune CBOMCTB U OIPEEIICHUS MEXaHUUECKUX XapaAKTEPUCTHK. [1p.1
METaJUIOB M CILJIABOB 0e€3
(ha30BBIX TpPEBpaIICHHN.
MexaHH4eCKUe CBOMCTBA
1 AV VaAaNAaUrTeanIOoOTIALIA
Monymu 1-2 ITA [TpoMexxyTouHas aTTecTalus 3 0,25 17
Monymu 1-2 Cm.p. |CamocrosTenbHas padoTa 0 H3YYCHHUIO 3 87 - Bormpock! k 3auery
CrieMaIbHON JTUTEPATYPBI U 0(HOPMIICHHIO Ne 7-13,19-22
1a00paTOPHBIX U MPAKTUYECKUX padoT.
CMm.p. AHKeTHpOBaHUE 3 1 3
Kontposns 3auer 3 3,75
40
Hroro: 108 100

Cxema pacyera HTOroBoro 6ajia (He npeaIycMOTpPEHO)




4.2. CTpykTypa u coaep:xkanue rucuuminabl Mu TKM 2

DopMmblI
Bun . HuTep TeRyero
. HaumeHoBaHue TeM 3aHATHI Oo0bem KOHTPOJIA
Moayas (pa3aen) y4eOHoi . Cemectp bajibl| akTHB,
paBoTHI (yue6HoOIT padoThI) , 4. u. (HauMeHOBaHHUeE
OLICHOYHOI0
cpeacrsa)
Monysb 3. Jlek.2 Huarpamma coctosaus «Kenezo-yriaepoay. 4 2 - 2 Bomnpocsr k
Huarpamma COCTOSIHUS CtpykTypooOpa3oBaHue cTajei U YyT'yHOB. 3aueTyNol-7
«Kenezo-yriepony. JIa6.2 Muxkpockonudeckuii ananus. CTpykTypa crajeii B 4 2 20
CtpykTypooOpa3zoBaHue PaBHOBECHOM COCTOSIHMHM. 3aBHCHUMOCTb CBOWCTB
CTajiell U YyTr'yHOB. CTaJIEd OT COJEPIKAHMS YIIIEPOAA.
Monyns3 I1A [TpoMexxyTOoUHas aTTeCcTaUs 4 0,25 -

Monyns 4 Jlek.3 [IpeBpamiennss B cTansx NOpU  OXJIAXKICHUM. 4 2 - Bormpocs k
Tepmuueckas o0paboTka Juarpamma  M30T€PMHYECKOTO  IpEBpaIlCHUs 3auery Ne8-16
cTajieii U CIIIaBOB. ayCTEHUTA. Bunpr TO, Ha3Ha4YCHUE,

TEXHOJIOTUYECKUE TTapaMeTphl.
Jla6.3 |3akanka v OTITYCK YTJIEPOAMCTON CTaJIH. 4 4 20 Kommiekt
Monayns 5 [1p.2 Bnusiane JIETUPYIOIINX 3JIEMEHTOB Ha 4 - 17 Kommiekt
Knaccuduxarus MPOKAJMBAaEMOCTh CTajiel, BBIOOp cTanell 1o 3agaHuil K mp.1
KOHCTPYKIMOHHBIX IPOYHOCTH U MPOKAJIMBAEMOCTH.
MaTepuaiioB, O0JacTH UX
npuMmeHeHus. CrenuanbHbIe
Monymu 3-5 Cm.p. CamocrosiTenbHass ~ pabora 1O  HM3YYCHUIO 4 165 - Bompocsr! k
CIeuuanbHOW  JIUTEpaTypel U O(OPMIICHHIO 3auery Nel7-22
71a00paTOPHBIX U MPAKTUYECKUX padoOT.
CMm.p. AnKeTHpoBaHHE 4 1 3
KonTtpomns 3auer 4 3,75 40
Hroro: 180 100




5. O0pa3oBaresibHbIe TEXHOJIOTHHU

TexHoNOTHsA TPaAUIUOHHOTO O0YUCHHS — NPEAJIAraeT TPAJUIIMOHHYIO TOCIEI0BATEIEHOCTh
M3yYEHHUsl HOBOrO MaTepuaia, B (hopMe JIeKIHH, 1a00paTOPHbIX pabOT U CaMOCTOATEIbHON paboThI
CTY/ICHTOB;

HNHpopMallMOHHbIE TEXHOJOTMM — IpeJlaraloT HCIOJIb30BaHHE KOMIIbIOTEpa BO BpeMs
NPOBEJICHNUS 3aHATHH, HAaIpuUMep, BHU3YyajbHbIE JIEKLUU C HCHOJIb30BAHUEM IPE3EHTAIIMOHHOIO
MeTOoAa O0Y4ICHHS.

WHTEepakTHBHBIE TEXHOJIOTHH — JINATIOrOBOE 00y4YEHHE, B X0/Ie KOTOPOTO OCYIIECTBIISICTCS
B3aMMOJICHCTBME MEXKIy CTYJCHTOM U IIperojaBaTeseM, JTH00 MEXIy CTyICHTaMH,
UCIIOJIb30BAaHUE MeEToJa OOYyYEHHUS «MO3TOBOH INTYPMY. Wcnonp30BaHne dSJIEMEHTOB
po0JIeMHOro0 00y4€eHHs B BUJE HAJIMYHS BOIIPOCOB IIPOOJIEMHOr0 XapakTepa B J1a0OpaTOPHBIX
pabotax u TpeOOBAaHWI aHaNM3a TMOJTYYEHHBIX PE3YJBTATOB C MOCICAYIOIIUM BBIBOAOM II0
HKCIIEPUMEHTAIFHBIM M PAaCUETHBIM JAaHHBIM. M Cronb30BaHME TEXHOJOTHN IHUCTAHLIMOHHOTO
oOy4deHwusl.

6. MeToauyeckne yKa3aHusi 0 OCBOEHHMIO JUCHUILJIMHBI
MeTtoanueckre peKOMEHJAIUU CTYIEHTY U MPEenoJaBaTeNIi0 U3JI0KEHbl B METOIUYECKHX
YKa3aHUAX K JJabopaTOpHBIM paboTaMm:
1. VuebHoe nocobue 115 BBIIOIHEHHUS 1a60PATOPHOIro IPAKTHKYMa MO KypCy
«MartepuanoBeneHue» sl TEXHUYECKUX HalpaBIeHU TOAroToBKY O6akanaspos/ I'.B.
Knesuos [u ap.]. — TomesatT: TT'Y, 2016.- 170 c.



7. OueHo4HbIe cpeacTBa

7.1. ITacnmopT OLIEHOYHBIX CPEACTB

Ko koHTpoIHpyeMoii KOMIIETEeHINHT HaumeHoBaHue
Cemectp
(nu ee yacTH) OII€HOYHOT0 CpeaCcTBA
Bormpocs! k 3auetry Ne 1-22
3 OIK-1 p Y
Tecrtossblie 3aganus; NeNe 1-500
Bormpocs! k 3auery Ne 23-44
4 OIK-1 p Y
Tecrossblie 3aganus: NeNe 1-500

7.2. TunoBble 3a1aHUS WM HHbIe MATEPHAJIbI, HEOOX0IUMbIe /sl TeKYLIero KOHTPOJisi

7.2.1. KommuiekT 3a1aHuii K 1adopaTropHoii padote Nel

Tema: «Tepmuueckuil aHanu3 CIUIABOB. AHAJIM3 JUarpaMM COCTOSIHUSI ABYXKOMITOHEHTHBIX

CHUCTEM»

A) OdbopmuTh OTYET O TEME TabOPaTOPHOI PaOOTHI.

b) [locTpouTh AuarpaMMy COCTOSIHMS «OJIOBO-LIMHK» METOJOM TEPMUYECKOT0 aHAIN3A.
1. [TosmyuuTh CrUIaBbl C YKa3aHHBIM COJEPKAHUEM [IUHKA M HarpeTh UX JI0 PACILIABICHHUS.
2.0x1auTh CIUIaBbl W 3a)MKCHPOBATH TEMIICPATYPhl CIUIABOB IPHU OXJIXKJICHUH uepe3 Kaxiabie 30

CEK.

3.IlocTpouth TEpMUYECKHE KPUBBIE OXJIAXKIACHHUS CIUIABOB M ONPEACIUTh KPUTHYECKHE TOYKU
(ha30BBIX MpeBpallICHUI.
3. ITocTpouTh AMarpamMMy COCTOSTHUS «OJIOBO-IIMHK», YKa3aTh TUI AHAarpaMMbl COCTOSIHUS, Ha3BaHUS
JMHUNA AUarpamMMbl ¥ (a3oBbIe TPEeBpaIleHH s, COOTBETCTBYIOIIHE JIUHUSM JHATPAMMBI.

B) BoinmonuuTh MHAUBUAYATbHOE 3aJaHUE.

3apucoBath, coOOas MacTad, TaHHYIO BapUAHTOM JHAarpaMMy COCTOSTHUSI U BBITIOJHUTH
clenyrouee:

a) YCTAaHOBUTH THUII JAaHHOW JUArpaMMBbl;

0) ompemenuTh CTPYKTYypHBIA © (a3oBBIA CcOCTaB BceX oOOJacTed W  OTPa3UTh
€ro COOTBETCTBYIOIIMMH OYKBEHHBIMU 0003HAUCHUSIMU Ha TUATPAMME;

B) OMPEETUTH IMOJIOKEHHE CIIaBa, JAHHOTO BApUAHTOM, Ha JUArpaMMe COCTOSIHUS,

I) ONpeNeiIuTh 4YHUCIO CTeneHell cBoOOABbl cIjlaBa B €ro KPUTHYECKUX TOYKAaX UB
TEMIIEpPAaTypHbIX MHTEpBAJaX MEXAY KPUTHYECKUMHU TOUKaMH N0 mpaBmily ¢a3 ['ubbdca wu
MOCTPOUTH KPUBYIO OXJIAXKEHUS 3TOr0 CIJIaBa B KOOPJAMHATAX TEMIIEpaTypa-Bpems;

N) OMpENeNuTh IJs 3aJaHHOM BAapUAHTOM TEMIIEPaTyphl CIjlaBa cocTtaB (a3 u BecoBoe
COOTHOIICHHE (a3;

€) OXapaKTepU30BaTh CTPYKTYPY 3aIaHHOTO CIUIaBa MPU KOMHATHOM TeMIepaType.

Bapuant 1 (u eme 20 BapuaHTOB UarpaMm COCTOSTHUS)
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I') BemmonauTh 5 3a1anuii UTOrOBOro TecTa.

BapuanTt 1 (1 eute 10 BapuaHTOB TECTOB)
1.Ha3zoBuTe THM cijiaBa, KOTOPOMY XapaKTepHa AaHHAsI KpUCTaUTH4ecKas perieTka

1. TBepaplil pacTBOP BHEAPEHHUS.

2. TBepaplil pacTBOP 3aMEIICHMUS.

3. XUMHYECKOE COEOUHEHUE.

4. MexaHuueckasi CMECh.

2.Kputnueckum 3apoiblilIeM Ha3bIBAETCS

1. 3aposbiu TBepa0i (asbl

O -kornorHeHm A 2. TaKoi 3apoJIbI, pocTt KOTOpOTO

@ —«oronenn B COIPOBOXKJIA€TCs TIOBBIIIIEHHEM dHeprun ['nboca.
3. 3apoABIII CIIOCOOHBIHN K POCTY.
4. xpucTajuIn4YecKas 4acTula IPUMECH.

3.IlpaBuno ¢a3 umeer BUL ... ...

1.C = K+®-1.
2.C=DO+K+1
3.C=D-K+1
4.C = K-®d+1

4.Yxaxute ¢a3bl, HaXoAsAIMecs B paBHOBeCUU Ha uHUM JIE nuarpamMmbl cocTosiHUS

T 1.B + »kunkocts
2. AHXKUIKOCTD
L E 3.A+ B + xxunkoctb
4.A+B
o
hi|
B
I IT 5. KomnuectBo TBepmoit ¢as3el B Touke «by» crutaa I mo

G | g TIPaBHWJIy OTPE3KOB ONPENENAECTCA KaK. ..




1. A:a—bxloo%
bc

2. A= 100%
ac
bc

3. A="x100%
ab

4. A= 2 100%
bc

7.2.2. KomuiekT 3ajaHuii K npakTuyeckoii padore Ne 1

Tema: «MeTobl MEXaHUUYECKUX UCIBITaHUN. OTpeieiecHne MEXaHUIECKUX XapaKTePUCTHK.
HcnpiTanne o0pa3iioB Ha pacTsHKEHHE»

A) OpopMHTH OTUET IO TeMe PabOTHI.

b) BrimonauTh 3a1aHUA K IPaKTHYECKOM paboTe.
1. V3yuuTh MeTOIbl HUCHBITAHUN MaTEpPUaAJIOB HA TBEPAOCTb, YAAPHYIO BS3KOCTb, YCTaJIOCTHYIO
MPOYHOCTb.
2.Kpatko omnmcatb OCHOBHbIE TpeOOBaHHSA K YCIOBHSM TIPOBEACHUS WCHBITAHUNA. YKa3zaTh
(bu3HUECKHil CMBICT MEXaHUYECKUE XapaKTEPUCTUK, 0003HAUCHHU S, CAUHULIBI H3MEPEHUSI.
3.3apucoBaTh JaHHYK BapMaHTOM KPHMBYIO PAaCTSKEHHs B KOOPAMHATAX «ycwiue [ - yanuneHue
A/l » ¥ BHINONHUTE CIETYIOIIEE:
4. TIlpeoOpa3oBaTb B JAMAarpaMMy C OTHOCHUTEIBHBIMH KOOpPAMHATAMU «HAMpsOKeHHE O -
OTHOCHTeNbHas nedopmanus & »;
5. ITo nmpeo6pa3oBaHHOl JUarpaMMe ONpeeIuTh CIeAyoie MeXaHNUeCKUeXapakKTepucTuku: E -

MOJyJb YIPYroctd, O, Wi Oy, - Npeien TeKyd4ecTH, Oy - Npefel NPOYHOCTH, O -

OTHOCUTEIBHOE Y/UIMHEHHE, a ~-CTATUYECKYIO BSI3KOCTb, D-MOyJb MIaCTUYHOCTH.
BapuanTt 1 (1 emie 9 BapaHTOB IMarpamMm pacTsXKEHUS)

Rdai o 1 (AicaaAa3)

12
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@Geeideaii
B) BeimonauThs 5 3aaHuii UTOrOBOIO TECTA.

BapuanT 1 (1 enie 10 BapuaHTOB TECTOB)
1.YkaxuTe BIUsSHUE TpUMeceil Ha MeXaHMYeCKHUe CBOMCTBA KpUCTajlla MPHU MIaCTUYECKOM
nedopmaruu:



1. CHMXAIOT UCXOIHYIO IPOYHOCTh U MOBBIIIAKOT IJIACTUYHOCTD

2. yBEIMYMBAIOT UCXOIHYIO IPOYHOCTb U CHUXKAIOT IIJIACTUYHOCTD

3. IPOYHOCTH U INTACTUYHOCTh HE U3MEHAETCA

4. MOBBIIAIOT MPOYHOCTH U IJIACTUYHOCTD
2. [Ipenenom BbIHOCIMBOCTH HA3bIBAIOT. ..

| .HanpsKeHue, TPy KOTOPOM MaTepuall BbIIEPKUBAET 3aJaHHOE YHCIIO HUKIIOB HArPYKEHUS

2. HampspKeHWe, IpU KOTOPOM MaTepuall BBIIECP)KMBAET HEOTPAHUUYEHHOE YHCIIO IIMKJIOB
Harpy>KeHUst

3. HampspKeHue, 0 JOCTHKEHHE KOTOPOro MPOUCXOIUT pa3pyll eHUe

4. HampspKeHue, IpH KOTOPOM MAaTe€pHall BBIACPKMBAET MHUHHMMAIBHOE 4YHCIO IIMKJIOB
Harpy>KeHHs

3.Ilpu ucnbeiTaHUU HA PACTSDKEHUE 00pa3el] Harpy3uiii 10 HANPSDKEHUS C1, TOCJIe Yero Harpysky
CHsTH. BenrunHa OTHOCHTENBHOTO YAJIMHEHHsI 00pasiia (prc.) COCTaBJIsCT:

1.20% 2.8% 3.4% 4.2%

§%)

|
f
|
| /
|
.

3 20 £(%)

4. HampspkeHue, COOTBETCTBYIOIEE MHUHUMAIbHOMY HANpPsDKEHUIO HA TUIOMIAJIKE TEKy4eCTH
HAa3bIBaIOT. . .

1. yCcTOBHBIN MpeaeN TeKy4eCcTH
2. mpeaen nNpoYHOCTH
3. pusnyeckuii mpeaen TeKy4ecTu
4. monyns FOnra
5. BriOepute npaBUIIbHYIO MOCIEA0BATEIBHOCTD 110 BO3PACTAHUIO BEJIMYHUH
1. oB; o1; OIN
2.01; onm; OB
3. omm, ©T; OB
4. onm, oB; OT

7.2.3. KommuiekT 3agaHuii Kk 1adoparopHoii padore Ne2.
Tema: « MUKpOCKONMMYECKUH aHAIN3 METAJIJIOB U crijlaBoB. CTpyKTypa

YIJIEPOAKUCTON CTAJ B PABHOBECHOM COCTOSTHHH
A) OdopmuTh oTdeT o nabopaTopHOil padoTe.

b) BemmonauTs 3agaHus K 1abopaTopHOi paboTe.

1. BbluepTuTh JUArpaMMy COCTOSHHSI JKEJI€30-YIJIEpOJ Ha pa3BEpHYTOM JIMCTE OyMaru.
[Toctpoute Tepmuueckue kpusble oxyaxzaeHus A craned ¢ 0,3 %C; 0,8%C u 1%C c
yKka3zaHueM (a30BbIX MPEBPAIICHUN U KOHEYHOU CTPYKTYpBHI.



w

[IpoBect MHKpOCKOMMYECKHil aHanu3 oOpas3moB (5 mT.). Onpeaenutb MUKPOCTPYKTYPBI H
3apUCOBaTh YCIOBHO CTPYKTYpPY JOIBTEKTOMJHBIX CILNIABOB C Pa3jJUYHBIM KOJIMYECTBOM
yriaepoja (3 mit.), 3BTEKTOMIHOIO U 3a3BTEKTOUTHOTO CIIJIAaBOB.

OmnpenennTts KOJHYECTBO yriiepoaa B oopasuax gossrexrouanoi cramm (T'OCT 1050-74).
[TocTponTh rpadmku 3aBUCUMOCTEH MEXaHUYCKUX CBOMCTB CTaJIel OT COACPIKaHUS YIiIepo/a.
(cmpaBOYHBIE MaTEpHUAIbI).

YCTaHOBUTH B3aMMOCBSI3b MEXIY COIEpPKAHHUEM YTIIEPOAd, CTPYKTYpOl U CBOWCTBAMH
CIUIaBOB, CJIE€JaTh BBIBOI.

B) BemmonauTe 5 3amanuii HTOroBoro Tecra.
BapuanT 1 (1 emte 11 BapuaHTOB TECTOB)
1. Yro takoe pepput?

1) XumMuueckoe coeIMHEHHE

2) MexaHuveckasi CMeCh

3) TBepaslii pacTBOp yriepojaa B o-xkKeiese
4) TBepupblif pacTBOp yriiepoja B y-Keje3e

2. Kakyto cTpykTypy umeer ciias ¢ conepkanueM 0,45 %C?

1) Ilepaut

2) ®eppurt + nepauT

3) ®eppuT + IEMEHTUT BTOPUYHBIN
4) ®epput + IEMEHTUT TPETUUHBIH
5) ®eppur

3. Ilpu xakoii TemnepaType NpoucxoauT odpazoBanue nepiuura B criase 0,50 %C?

1) Jluausa PSK
2) Jlnnusa GSK
3) Jluaus SE
4) Jlunus PG
5) Jlunus PQ

4. Kak BBITJIAIUT O] MUKPOCKOTIOM (heppHT?
1) B Buze cBetibIx 3epeH

2) B Bujie TeMHBIX 3€peH

3) B Buze cBeToi CeTKU MO rpaHULiaM 3epeH

4) B Buie CBETIIBIX U

5) B Buje cBETIBIX MEJIKUX YaCTHI] 0 TpaHUIAM 3€peH

5. Kakoii u3 crmiaBoB OyAeT UMETh BBIIIE MIACTUYHOCTH?
1) Crnas 0,2 %C

2) Cnnas 0,45 %C
3) Cunas 0,8 %C
4) Cnnas 0,6 %C
5) Cmnas 0,01 %C

7.2.4. KomiuiekT 3a1aHuii k 1adoparopHoii padore Ne3
Tema: «3akanka U OTIYCK yII€pOJUCTON CTAIN»
A) OpopMHUTH OTYET IO TeMe TaOOPATOPHOI PadOTHI.

b) BemonHuTh 3a1anus K 1abopaTopHOI paboTe.



10.

OmnpenenuTts TBEPAOCTh 0OPA3LIOB A0 3aKalKU Ha npubdope Poksenta no mkane B.

Hasznauute pexumsl TO juig cramedl ¢ pasavMuHbIM COAEp)KaHMEM yriepona. Onpenenutsb
TEMIIEpaTypy 3aKaJKU U OTIIyCKa IOJIyUeHHBIX 00pa3llOB B COOTBETCTBUHU C COJEp)KaHHUEM
yriaepona, 1 BpeMs BbIICP)KKH B II€YU B 3aBUCHUMOCTH OT pa3MepoB 00pa3LioB.

ITpoBecTH TEXHOJOrMYECKUM MpOLECC 3aKAJIKU 00pa3lloB B COOTBETCTBYIOLIMX 3aKaJOUHBIX
cpenax.

3amMepuTh TBEPAOCTh 00pa3iioB Ha mprbope PokBemia mo mkane C mocie 3aKaiku 1 10
MOJY4SHHBIM JIaHHBIM TOCTpouTh 3aBucuMocth HRC=f(C%) mocne 3akanku:

N3yunth, cXeMaTHUECKH 3apHCOBATh M ONHCATh MHUKPOCTPYKTYPY KOMIUIEKTa 3aKaJleHHBIX
o0pa3ioB npu yBenmuuenuu x500.

IIpoBecTr aHaNNU3 MUKPOCTPYKTYP U 3aBHCUMOCTU CBOWCTB 3aKAaJICHHOW CTAJIM OT COAEPIKAHUS
yriepoaa, copMyIUPOBATH BHIBOJIBI.

ITo 3agmanuio mpenopaBaTenss M300pa3UTh Ha AUarpaMmax H30TEPMUYECKOrO IPEBpALICHUS
ayCTEHUTA pa3lWyHble BUABI 3aKaJKu (M3MeHssl T HarpeBa M CKOpOCTH oxJaxaeHus). OnucaThb
(a30BbIe IpeBpallEHHs] U KOHEUHYIO CTPYKTYpY CTajel.

ITpoBectu oTmyck 00pa3loB COTIaCHO BIOpaHHBIM pexumMaM. [[ig ctamu 45 mpoBectu 3 Buza
OTIyCKa.

Onpenenutes Ha TBepaoMmepe mno wmkaie C TBEpAOCTh OTHYLIEHHBIX 00pa3noB. CpaBHUTH
TBEPIOCTh MOCE 3aKAIKU U oTiycka. Ilocrpouts 3aBucumocts HRC=f(T,, . ) mns cramm 45.

OOBACHUTH NPUYUHBI NAJEHUS TBEPILOCTH.
CxemaTHyecKku 3apHCOBaThb CTPYKTYpY IIOCI€ BCEX BHMJIOB OTIYCKa M ONMCATh IIPOLECCHI,
IIPOTEKAKOLINE B YTIEPOAUCTON CTAIM TP HU3KOM, CPETHEM U BBICOKOM OTITYCKE.

B) BemmonauTs 6 3amaHuii K'TOrOBOTO TECTA.

Bapuanr 1 (1 ente 11 BapuaHTOB TECTOB)

1. Kakas cTpykTypa nokazaHa Ha puCyHKe?
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1) MapTeHCUT METKOUT0JIbYaThIN
2) MapTeHCHUT KpYITHOUTOJIbYATHIH
3) MapreHcUT + TpOOCTUT

4) MapTeHCcuT + IEeMEeHTUT

2. Kakas cTpykTypa chopMupyercs y ctanu Y8 mpH yKa3aHHON CKOPOCTU OXJIaXKIEeHUS?

tc

1) Tpooctut

2) MapreHcut
3) Maprencut + deppur
4)MapTeHCcuT + [IEMEHTUT BTOPUYHBIH

(¢

\

)

3. CKOJIbKO yTJIepO/ia COACPKUT MAPTEHCUT cTanu 457

1) 0,01 %C
2) 0,45 %C
3) 0,8 %C
4)2,0 %C

4.Kaxkasi CTpyKTypa UMEET BbIIIE IUNIACTUIHOCTD?
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5. lng xakux neTajieil npuMeHsieTcs CpeaHui oTyck?
1) [lns uHCTpYMEHTa, paCCUMTAaHHOTO Ha Oe3yAapHble HAarpy3KU
2) Jlnist TSOKETo HarpysKeHHBIX LIeCTepeH
3) [ns peccop, npy>kuH

6. Ha xakue ¢a3pl pacnagaercst MApTEHCHUT MIPU BBICOKOM OTITyCKe?
1) ®eppur
2) ®eppuT + 1IEMEHTUT
3) LemeHnTut
4) AycTeHur

7.2.5. KoMIu1eKT 3aaHU i K MPaKTHYeCKoii padoTe Ne2

Tema: «BpIO0p cTanu 1o 3alaHHbIM TPOYHOCTH M MPOKATUBAEMOCTH ».
A) OpopMHUTH OTYET MO TeME MPAKTHYECKON pabOTHI.
b) BeimonauTh 3a1aHus K MPAaKTHYECKOM padoTe.
1. IosyunTh BapuaHT 3aJaHUs y TMpENoAaBaTeNisi — 3HAYECHUS Pa3MEpPOB M MPOYHOCTH JICTAJIH:

D(mm); L\D; C .
2. Ilo mHomorpamme M.E. bnantepa (puc.3) mjis 3TOro KpUTHUECKOTO JIUAMETpa,
BBICTABJICHHOI'O Ha IIKaJie¢ C MPUOMKEHHBIM OTHOIICHHEM pa3mepoB netanmu L/D

HalTH paccTOSHUE OT TOPIA 10 OJYyMapTEeHCUTHOM 30HbI CTAaHAAPTHOTO 00pa3ua.
3. Ilo3agaHHON IPOYHOCTH ONPEAEIUTh TBHPJOCTh CTAIH MOCIE 3aKAJIKU U OTIIYCKa.

4. Ilo rpaduky (cripaBoYHBIC JaHHBIC) HAUTH TBEPJOCTH B CEPIIEBUHE JIETAIH MOCIE
3akasiku HRC > 40 B 3aBUCUMOCTH OT TBEPJIOCTH MOCJE OTIyCKA.

5. Ompenenuts HauMEHbIEE COJEP)KAHUWE YIriepoJa B CTald MO Tabiuue
(cupaBOYHBIE TaHHBIE) B COOTBETCTBUU C TBEPAOCTHIO MOCIIE 3aKAJIKH.

6.1l0 KpUBBIM MPOKATMBAEMOCTH JIJIsl PAa3HBIX MApOK CTaJdW BbIOpATh MOAXOASIIYIO
MapKy CTaJli C y4eTOM €€ SKOHOMHYHOCTH, 00OCHOBAThH CBOM BBIOOP.

7. Ha3nauuTh s BBIOPAaHHOM CTadM PEXUMBI TEPMHUYECKOW 0OpabOTKHU-
TeMIlepaTyphl HarpeBa (KpUTHUYECKUE TEMIIEPATYPhl YKa3aHbl B CIPABOYHBIX JAHHBIX)
8.Paccuntarh Bpemsi BBIACPKKH IS 3aKAJIKH M OTIyCKa C ydeToM koddduimenta
cpenbl, kKoddunrenta hopmbl 1 KOG PUITMEHTa paBHOMEPHOCTH Harpena.

9. 17151 BBIOpaHHOW MapKH CTaJIM OINPEACIUTh CKIIOHHOCTh K 00paTUMOM XpYITKOCTH.

B) BeimonuuTh 5 3aganuii TecTa.
Bapuant 1 (u eme 10 BapuaHTOB TECTOB)
1. [IpokanuBaeMOCTb 3aBHCHT OT:
1) TemnepaTypsl HarpeBa Mo 3aKajkKy.
2) CKOPOCTH OXJIaXKJICHUSI.
3) XMMHYECKOr0 COCTaBa CTallu.
4) Bcex BBIIICTIEPEYHCICHHBIX (PaKTOPOB.



2. Ha xakoM U3 pUCYHKOB M300pa’keHa CKBO3Hasl MPOKAINBAEMOCTh?

1)a.

L 2) 6.
3)a,0.
4) Her

MIPaBUIBHOT O
OTBETA.
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3. Ilpu xakoMm ycroBu# oOpa3sel (J1eTajb) MPOKaTUBAETCS HACKBO3b?
1) mpu CKOPOCTH OXJIAXKIEHUS IO CEYCHUIO OONbIIE V.
2) npu OXJaXKJCHUU B BOJIE.
3) npu CKOPOCTH OXJIAXKIEHUS MEHBIIIE V p.
4) obpasel] He MOXET MPOKAIMBATHCS HACKBO3b.
4.B kaxoii cpene oXJIaxkaaoT BeicokonerupoBanusie (2JI19 12-30%) cramm?
1) Bona.
2) macio.
3) BO3YX.
4) neysb.
5. Kaxoii nerupyromuii 3JeMeHT He 3aMeJIsIeT paciajl ayCTeHUTa?
1) Ni.
2) Cr.
3) Co.
4) Mg.

TeMbl MUCbMEHHBIX PA00T (He NMpexyCMOTPEHbI)



7.3. OneHo4Hble cpeacrea IJis l'lpOMe)KyTO‘-IHOﬁ aTTeCTalluM IO UMTOraM OCBOCHHUSA

AUCHHUILTHHBI
7.3.1. Bonpochbl K MPOMEKYTOYHOM aTTecTanuu
Cemectp 3
Ne i/ Bonpocs! k 3auety MuTKM-1.

TUbl KpUCTAUIMYECKUX PEIIETOK M UX OCHOBHBIE XapaKTepUCTHKU. OCHOBHBIE CBOMCTBA

1 KPHCTAJUIOB: aHU30TPOIHSI M TTOJIUMOP(PU3M.

2 Tumel cBsi3eli: MOHHAs, KOBaJleHTHas, Ban-nep-Baanbca, meramnmueckas. x ocoOeHHOCTH
1 BIMSTHUE HAa CBOMCTBA KPUCTAJIIOB.

3  JledexTsl KpHCTAIIMYECKOTO CTPOCHUSI, TEOMETPUYECKas KJIacCU(UKAIHS.

4 Touyeunsle nedexTsl. MexaHM3MBI HX 00pa3oBaHUSA. 3aBHCHMOCTh PAaBHOBECHOM
KOHIIEHTPAIIMU BAKaHCHI OT TeMIepaTyphl.

5 |luddys3usa. Mexanusmsl quddysun. [TepBorit 1 BTopoit 3akoHbl DukKa.

6 /Tucnokanuu. BiusHuEe NMIOTHOCTH AMCIOKAUMM Ha MPOYHOCTHBIE CBOWCTBA KpHCTAJLIA.
Kpusas Onunra. PacueT TeopeTrnueckoil poYHOCTH.

7 OKCIEepUMEHTAIbHBIE 3aKOHOMEPHOCTH ILJIACTHYECKON aedopmanuu. MexaHudeckue
CBOMCTBA M UX XaPAaKTEPUCTHKH.

8 |dedopmarmmonnoe ynpounenue. [Ipupoaa vaknena. Tekctypa nedopmanuu.

9 Jlepopmarusi MOMUKPUCTATMUECKUX Tel. 3epHOTPaHUYHOE YyINpoyHeHue. 3akoH XoJuia-
[lerya.

10 |Pa3pyuienue xpymnkoe u Bsizkoe. TemnepaTypHbIil TOPOT XJI1aJHOJIOMKOCTH.

11 Brusinue TemiiepaTypbl Ha CBOMCTBA 1e(hOPMUPOBAHHOTO MeTajuia. Pekpucranmm3anus u ee
TUTIBL.

12 MexaHu3MBbI TUIACTHY €CKOW JepopMaIiuu: CKOJIbXEHUE, TBOWHUKOBAaHUE. MEXaHU3M
TEOPETUYECKON MPOYHOCTH, MEXaHU3M () Y3MOHHOHN MOJI3YUYECTH.

13 |@akrtops! ynpouHeHus: cuibl TpeHus KP, TBepropacTBopHOE, TUCTIEPCHOHHOE.

14 TepmonnHamuyeckre  OCHOBBI  (a3oBeIXx  mpeBpamieHuil.  (TepmoauHamuueckue
MoTeHIMAaIbI, a30BOE paBHOBECHE, BTOPOM 3aKOH TEPMOJIMHAMHUKHU.)

15 [[TomsiTus cuctema, criaB, pa3a, KOMIIOHEHT, MEXaHUUYECKasi CMECh.

16 Kpucranmmzanus u ee 3tansl. Kputuueckuii 3apoJbIin U 3aBUCUMOCTh €70 Pa3MEPOB OT
CTEMIEHU MEPEOXIIAKICHUS.

17 [BakonomepHoctH Kkpucraumsanuu. Kpusele Tammana.

18 |da3sl B crraBax. UncThle KOMIIOHEHTHI. XUMUUYECKUE COSAUH EHUS

19 @Da3zpl B cIiaBax. [Bepaple pacTBOpPbl U UX TUMNBL. YCIOBUS HEOTpPaHUYEHHOU
[PAaCTBOPUMOCTU. XMMUYECKUE COCANHEHUS.

20  |Metoas! moctpoeHus nuarpamm cocrostaus. [Ipasumto ¢as 'ub6ca.

21 OcHOBHbIE THOBI Jauarpamm cocrosHus. IlpaBuna konoawl. Kpucrammmszanusa wu
CTPYKTYypOoOOPa30BaHUE CIJIaBOB.

29 BiusiHue npuMecel Ha IpoLecChl KPUCTANIM3AMU U PEKOMEHIALMH 110 UX
MICII0JIb30BAHUIO.

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

1  |Iuarpamma cocTosiHUS «Keye30-yriepon».Da3bl, IMHUHA, KPUTUIECKHE TOUYKH.

2 /lnarpamma cocTosiHusl <oKene30-yriaepoa». Kpucrtamnuzauuss U CTpyKTypooOpa3oBaHUE
crajieii. KnHeTuka nepianuTHOro npeBpamieHusl.

3 [3aBUCHUMOCTH CBOWMCTB CTaJIel OT COJICP)KAHMS YIIIepo/a.




4 Jl.c. xerne3o-ueMeHTHT (MeTactabuibHass). Kpucrammsanuss ¥ CTPYKTypooOpa3oBaHHE
0enbIx yyryHoB. O0JacTh NpUMEHEHUS.
5 Jl.c. xeme3zo-yriepon crtabuibHas. Kpucrammmsanus M CTpyKTYypooOpa3oBaHHE CEpbIX
uyryHoB. O01acTh NPUMEHEHHUS.
6 Krnaccugukanus cepbix 4yryHoB. CrocoObl mosyyeHus. BiusiHue cTpyKTypbl Ha CBOHCTBA
CEpBIX YYT'YHOB.
7 [[IpeBpauieHust B cranu npu Harpese. HaciencTBEHHOCTh ayCTEHUTHOIO 3€pHA.
8 |[/lmarpamma M30T€pMHUYECKOT0 MPEBpAIlleHNUs] ayCTEHUTA.
9  |BriusiHUE CKOPOCTH OXJIAKJEHUS HAa CTPYKTYPY M CBOMCTBA CTaJICH.
10 |MapTtencuTtHOe npeBpamieHrne. OCHOBHbIE 0COOCHHOCTH, KHHETHKA MPEBPaIICHUSI.
11 [TepmooGpaboTtka. Knaccudukamnys 1 OCHOBHBIE TEXHOJOTHUECKHE TAPAMETPBI.
12 [Bakanka. HasHauenue, BUIbI 3aKaJKH, CTPYKTYpa CcTajel Mocie 3aKaJKu.
13 [[IpeBpamieHus npu OTIYCKe.
14 [Paznuyue CBOMCTB NPOJYKTOB 3aKaJIKU U OTNYCKa (IJIACTUHYATBIX U 3€PHUCTBIX CTPYKTYP).
15 |Buabl oTnycka, uX Ha3HauU€HUE, CTPYKTYpa cTajel mocie OTIycKa, pa3jauyns B CBOMCTBAX.
16 [Omxur | u 2 pona. TexHonornyeckrue napaMmeTpbl ¥ HA3HAYEHNUE OCHOBHBIX BUIOB OT)KUTA.
17 [Baxanka 6e3 noaumopdHoro npeppaieHus. CTaguiHOCTh IPOLIECCOB CTaPEHHUS.
18 |Ocuouble Buabl XTO. CynHOCT, TEXHOIOTHYECKUE ITAPAMETPhI, HA3HAYCHUE
19  |[CneumanbHble ctasiu. OcoO0EHHOCTH CTPOEHUs, CBOICTBA, 00J1aCTh IPUMEHEHMUSL.
20 |BimsiHHE JETHPYIOIUX AJIEMEHTOB Ha (ha30BbIe NPEBpaIeHHs B CTANSIX U mapameTpsl TO.
21 |Knaccudukanus 1 MapKHpPOBKa KOHCTPYKIIMOHHBIX MaTEpHAJIOB.
22 |Hemerayumyeckue MaTepuasbl, KOMIIO3UIIMOHHbIE MaTepUaIbI.
7.3.2. Kputepuu U HOPMBbI OLIEHKH
®opMma
CemecTp MPOBEACHHA Kpurepun n HopMbI OLIeHKH
NMPOME:KYTOYHOI
arTecTauuu
3.4 3auer CryneHTy npeaocTaBIsieTCs TECT
(TUCHMEHHO) u3 20 BOMpocoB.

«3a4TEHO»
[Ipyn HaNMYMU NpPaBUIBHBIX

OTBETOB Ha 9 u 6osiee BONPOCOB.
[Ipn HaNMUMK NpaBUIBHBIX

«HE 3a4TCHO» OTBETOB MEHEE YeM Ha 9
BOIIPOCOB TECTA




8. YueOHo-MeToMuYeckoe u HHGOPMANIMOHHOE 00ecTiedeHne TN CIUILTHHBI

8.1. Ob6s13aTesIbHAs JINTEPATYpa

Tun (yueOHuK, yueoHoe

KoanuecrBo B

Ne nocooue, yueoHo- I'on HAY4YHOI Ou0HOTeKe
ABTOPBI, COCTABUTEJIH 3arsiaBue (3arojioBoK)
n/n MeToau4YecKoe mocodoue, | M3TaAHUS / HaumeHOBaHHe
NPAKTHKYM, AP.) IBC
. A. bonapipes,
1 C. B. Jlaseinos, M e Y4eOHoe mocobue 2020 ObC Jlanb
JL. 1. Torosa, aTepuasoBeIeHU
M. H. TropbkoB
2 C. M. Borozyxoe, MarepuanoBeneHue Y4eOHUK 2020 9BC Jlaup
E. C. Ko3uk
3 | IO.II. 3emckoB MarepuanoBenenue Y4eOHoe mocobue 2019 9BC Jlann
8.2. lonoiHUTEJIbHAS JIUTEPATYypa
Tun (yueOHuK, yueOHOe KOHH%CTEO i
HAY4YHOI
Ne nocooue, yueoHO-
ABTOPBI, COCTABUTEJIH 3arsiiaBue (3aroJioBoK) T'ox u3nanus oudauoTeke /
n/n MeTOoAuYEeCKoe mocoomne,
DPAKTHKYM, 1P.) HaumeHnoBanmue
P » AP 3B5C
1 10.11. Connues, E. U. CrneunanpHble MaTEpUAJIbI B YueOHUK 2014 ObC
[Mpsixun, B.1O. [Mupaiinen MAaIIMHOCTPOCHHH [DJIEKTPOHHBIH pecypc "IPRbooks"
2 | O.A. Macanckwuii MarepuasnoBeaeHne U TEXHOJIOTHH YuebHoe mocodue 2015 3BC
KOHCTPYKLMOHHBIX "ZNANIUM.
MatepuanoB [DJIEKTPOHHBIN pecypc] COM"
3 | I'.Il. ®etncos, MarepuanoBeneHue U TEXHOJIOTUS YyeOuux 2014 9BbC
®.A. l'apudynnun MaTepuaioB [ DIEKTPOHHBIN pecypc] "ZNANIUM.

CoM"




8.3.

CHCTEeM
e «BecTHUK MarHUTOrOPCKOTO rOCYJAPCTBEHHOI'O TEXHUUYECKOro yHHBepcutTera uMm. .M.

Hocosa», http://vestnik.magtu.ru

e «BectHnuk Camapckoro rocyapCTBEHHOTO TEXHHYECKOIO YHUBEPCHTETA.

Hepeqeﬂb HpO(l)eCCI/IOHaJIbeIX 0a3 JaAaHHbIX H I/IH(l)OpMaIII/IOHHLIX CIIPaAaBOYHBIX

Cepus:

TeXHUYECKUE Hayku», http://science.samgtu.ru/node/31

o «JIuteé u meTamtyprus» http://lim.bntu.by

o «TexHomorus metamoBy http://www.nait.

ru

e «IlepcriekTuBHBIE MaTepraabD» http://www.j-pm.ru

e Scopus[DaekTpoHHBIH pecypc] : pedepatuBHas 6a3a manubix. — Netherlands: Elsevier,

2004— . — Pexxum gocTyma : SCOpPUS.com. —

3ari. ¢ 3kpaHa. — S3. pyc., aHri.

e Elibrary[DnexTponHsblif pecypc] : HayyHast a1eKTpoHHas oubanoreka. — Mocksa : HOB,
2000— . — Pexxum moctyma : elibrary.ru. — 3ari. ¢ skpana. — 5I3. pyc., aHr.

e SpringerLink[DnekTpoHHblii pecypc] : [0a3a nanubix]. — Switzerland: SpringerNature,
1842— . — Pexxum noctyna : link.springer.com. — 3aru. ¢ skpana. — 5I3. aHrI.

e ScienceDirect[neKTpOHHBINA pecypc] : KOJUISKIIHUS JIEKTPOHHBIX KHUT
m3natenscrBa Elsevier. — Netherlands: Elsevier, 2018— . — Pexum
noctyna: sciencedirect.com. — 3ari. ¢ skpaHa. — 3. aHrL

e Cambridgeuniversitypress[D1eKTpoHHBIN pecypc] : KypHajbl U3AATENbCTBA. —
Cambridge: Cambridgeuniversitypress, 2018— . — Pexxum qocryma : cambridge.org. —

3ari. ¢ sKpana. — 3. aHri.

e NEICON[DnekTpoHHBIH pecypc] : 3JIeKTpoHHAs HH(GOPMALIUS : ApXUB HAYUHBIX

>)kypHasoB. — Mocksa : HOMIKOH, 2002—

. — Pexxum nocrymna

: neicon.ru/resources/archive. — 3ariu. ¢ akpaHa. — 3. pyc., aHr

8.4. IlepeyeHb MPOrpaMMHOIo obecneyeHust

Ne HanmenoBanue I1O KosnuyecTBo | PekBU3UTHI 10r0BOpA (1aTa, HOMEP, CPOK
n/n JIMIEH3UH aeicTBUS)
. HoroBop Ne 690 or 19.05.2015r., cpok
1 Windows 1398 JEHUCTBUS - OECCPOUHO
Horosop Ne 690 or 19.05.2015r., cpox
neictBus - 6eccpouno; Jlorosop Ne 727 ot
2 Office Standart 1398 20.07.2016r., cpok meicTBHs - GECCPOUHO

8.5. Onucanue MaTepuaIbHO-TEXHUYECKOI 0a3bl, HEOOXOAUMOI 1JIsl OCyIIeCTBJIEHUS
00pa30BaTEIBLHOIO NMpoLecca Mo JUCUMUILIHHE

HanmeHnoBaHue 000py10BaAHHBIX Y4eOHBIX
Ka0MHeTOoB, 1a00paTopuii, MACTEPCKUX U

Ne ApP. 00bEKTOB /1J1sl IPOBeIeHUS
N IlepeyeHb OCHOBHOIO 000PYA0BAHMS
n/n | MPaKTU4YeCKHUX U J1a00paTOPHBIX 3aHATHH,
NMOMeEILIEeHHH IS CAaMOCTOSTEIbHOM
padoThl 00yyauxcs (HOMep AyIUTOPHH)
JlabopaTopus "TepmoobpaboTka CToybl y4eHUUYECKHE JIBYXMECTHBIC, CTOJ
1 | marepuanoB" YueOHast ayJUTOpUS IS 71a00PaTOPHBIM, CTON MPEnoJaBaTeNbCKUM,

IIPOBEIECHUS Ja0OPaTOPHBIX padoT.

CTYyJI HpCHOHaBaTCHBCKHﬁ, J0OCKa



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

HaumenoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHeTOoB, 1a00paTopuii, MACTEPCKUX U

Ne Ap. 00bEKTOB /ISl NPOBeIeHUA
. IlepeyeHb OCHOBHOIO 000PyA0BAHUSA
n/n | MPaKTU4YeCKHUX U J1a00pPaTOPHBIX 3aHATHH,
MOMENIeHUH IJI1 CAMOCTOATEJIbLHOM
padoThl 00yyawuxcs (HOMep ayIUTOPHH)
E-105 ayJUTOpHAs (MenmoBas),
Metasmorpaduueckuit Mmukpockon MUM-
7. Ileun, TBEpaAOMEPBI, TEPMOIIAPBI, CTAHOK
MTOJIM POBAJIBHBII
VYyeOnast ayuTopust 1Jisl TPOBEICHUS Croubl YYEHUYECKHUE (MOHOOJIOKH)
3aHATUH JIEKLHOHHOIO TUNA. Y4yeOHas JIBYXMECTHBIE, CTOJI IPENOJAaBATEIIbCKUM,
ayJIUTOPUS JIJIsl IPOBEICHUS 3aHATUIN CTyN MIPeroiaBaTeNbCKUi, J0CKa
CEMHHApPCKOro THMa. YueOHas ayJuTopus sl | ayAuTOpHas (MenoBasi). DKpaH HaBECHOM,
KypPCOBOT'O MMPOEKTHPOBAHUS (BBITIOIHEHUS CTallMOHAPHBIM  IPOEKTOp, IpoLEeccop,
2 | KypcoBbIX paboT). YueOHast ayJuTOpUs ISt MBIl  KOMIBIOTEPHAsl,  MYJIbT I
MIPOBEJICHUS TPYIIOBBIX U HMHAUBUAYAIBHBIX | MPOEKTOPA
KOHCYJIbTAallNi. YueOHas aytuTopust 1Js
IIPOBE/ICHUS 3aHATUN TEKYUIErO KOHTPOJISA U
MIPOMEXKYTOYHOM aTTeCTallUH.
I'-326
Jlaboparopus «Metamnorpadpus». Cronbl y4YeHHUYECKHE JBYXMECTHBIE, CTOJ
VYuebHas ayauTopus JJisl TPOBEICHUS 71a00paTOPHBIH, CTOJ MPENOIaBaTeIbCKUH,
nabopaTopHBIX padoT. CTYJ MIPErNoaBaTeIbCKUH, JTIOCKa
3 | E-204 ayJInTOpHAas (MenoBas), MaKeTsl
KPUCTAJUTMYECKUX pEILETOK, aTiac
MUKPOCTPYKTYp,  MeTaymorpaduyeckuit
Mukpockon MUM-7.
KomnberoTepHslii kinace. Yuebnast ayautopust | CTOJbI YYEHUYECKHUE IIByXMECTHBIE
JUTSI IPOBEEHUS 3aHATUH JIGKIIMOHHOTO TUMA. | (MOHOOJIOK), Jlocka TpexceKumoHHas
VYyeOHas ayquTOpHs IS IPOBENECHUS ayJIUTOpHAs (MenoBas), CTOI
VYuebHasi ayAUTOPHS IS IPOBEACHUS MIperoiaBaTesbCKui, CTYN
nabopaTopHBIX paboT. YueOHast ayTuTopus MIPEToIaBaTeIhCKHM, MPOEKTOP
JUIS KYPCOBOT'O IIPOEKTHPOBAHUS MYJIbTUMEIUUHBIN,OKpaH JJIsl MPOEKTOopa ,
4 | (BBIIOJHEHUS KypCOBBIX padboT). YueOHas Tym0a HanojpHas. TyM0a HacToJbHas,
ayJIMTOPUS JIJIsl IPOBENICHUS TPYIIIOBBIX U Kadenpa
WHIUBHUIYaIbHBIX KOHCYJIbTAlIUN YueOHast
ayuTopus [l IPOBEIEHUS 3aHATHI
TEKYLLEro KOHTPOJI U IPOMEKYTOUHON
aTTEeCTalluH.
E-214
VYuebHasi ayqUTOpHS IS IPOBEACHUS Crounbl Y4EHUUECKHE TPEXMECTHbIE
3aHATUH JIEKLHOHHOIO TUNA. Y4yeOHas (MOHOOJIOKM), CTOJ MPENoAaBaTeNbCKUH,
ayJUTOPUS JUIsl IPOBEICHUS 3aHATUIN CTyN IIPETI0/1aBaTelIbCKUM, JI0CKa
CEMHUHAPCKOT0 TUTA. YueOHas ayaAuTopHs IJIsl | ayJUTOpHAas (menoBas), Kadenpa
5 | KYPCOBOro NPOEKTHPOBAHNUA (BBIMOJTHEHUS HAaCTOJIbHAs

KYPCOBBIX padoT). YueOHasi ayIuTopus s
MPOBEACHUS IPYNTIOBBIX U MHAUBHUIYAIbHBIX
KOHCYJIbTAIIMN YueOHast ayAIuTOPHS IS
NIPOBENICHHS 3aHATHIH TEKYIIETO KOHTPOJIS U
npomMexyTouHo atrecranuu. I'-302
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