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1. ey 1 3a1a4M 0CBOEHUSI AMCUUIIJIMHBI (MOTYJIs1)
LlenssMu OCBOEHUSI AUCLUIUIUHBI SBIAIOTCA (POPMHUPOBAHUE Y CTYACHTOB NMOHMMAaHUS OCHOB U POJIU
JTUCIUTIIMHBL B TIPUKIAAHOW MeXaHHWKe; (OpMUpOBaHUE y CTYJAEHTOB 3HAHUN O (PU3MYECKUX, XUMUUYECKHX,

MCXaHHNYCCKHX,

TCXHOJIOTMYCCKUX UM OSKCINUTYaTallMOHHBIX CBOMCTBaxX COBPCMCHHBIX KOHCTPYKIIMOHHBIX

MaTepUaIOB: METAIJIOB M CIUTABOB HA MX OCHOBE, O0JACTH MX MPUMEHEHHS, 3HAHUH O TEXHOJIOTHYCCKHX
OCOOCHHOCTSIX MPOILIECCOB OOpabOTKM M CHOCO0aX W3TOTOBJICHHUS W3 HUX JIETANCH, Y3JI0B M JJIEMCHTOB
KOHCTPYKIIMH; IIeJIeHANpaBICHHAs IMOArOTOBKA K IMPOM3BOJCTBEHHOM, HAy4YHOM, HWCIBITATEIbHOW W HHOMN

JACATCIIBHOCTHU

3az[aanI/I OCBOCHHA OHUCHHUIIIMHBI SABJISAIOTCSA obecneyenne CTYACHTOB H606XOI[I/IMBIM 00BeEMOM
TCOPCTUYCCKUX U IIPAKTHYCCKUX HABBIKOB B o0ractu MaTCpraAJIOBCACHUSA q)OpMI/IpOBaHI/Ie HWHXKCHCPHOI'O

MBIIJICHUA,

0€30I1aCHOCTH B IIPOU3BOJICTBE

OPHUCHTHPOBAHHOI'O Ha palUdOHAJIbHOC HCIIOJB30BaAHUEC PECYpPCOB U obecneueHue HOpM

2. IlepeyeHb IVIAHUPYEMBIX Pe3yJbTATOB OOY4YeHHMs] O AUCHUIVIMHE (MOAYJI0), COOTHECEHHBIX C
HHANKATOPAMM JTOCTHKEHUS] KOMIIEeTeHIM I

Kona n Haumenosanue

Ko n nHaumenoBaunue

[Tnarupyemblie pe3ynbTaThl O0yYSHUS 110

KOMIIETCHIINH MHIMKATOpa TOCTHKECHUS JUCLHUIUIMHE, 00eCIIeUnBaloINe JOCTHKEHHE
KOMITETEHIINU IUTAaHUPYEMBIX pe3yibTaToB ocBoeHust OIIOI1

OIIK-1 CnocobeH crasuth u|OIIK-1.4 [Ipencrapnser|3naer
pemaTb  WH)XCHEpHbIE  ¥|(DU3NYECKUN (xumuueckuil)|[IppuHIUOBl  TOCTPOEHUS  MPOLIECCOB  Ha
Hay4YHO-TEXHUYECKHE pouecc (s1BeHME),|00BbEKTaX NPOHECCHOHATIBHOM eI TeIbHOCTH
3amaun B cepe cBoel|mpoTrekaronmii Ha  00bEKTe|ymMeeT
npodeccuoHaIbHON npodeccuoHaIbHON CoctaBnsiTb M ONUCHIBATh  (hU3HYECKHE
NESTEIbHOCTY U HOBBIX|JESITEIbHOCTH, B BU/JIE|(XUMHUYECKHUE) TPOLECCHI B BUJIE YPaBHEHUN
MEXIUCHUIIIIMHAPHBIX ypaBHeHHUsA(I1) BJIaJleeT HABBIKAMH
HallpaBJICHUN c Meroponorued M NPUHLOUIAMU ITOCTPOEHUS
HCIIOJIb30BAHUEM (U3MYECKUX IPOLIECCOB
€CTECTBEHHOHAYYHBIX,
MaTEeMaTHYECKHUX "

TEXHOJIOTHYECKHUX MOJIEIICH;

OIIK-1 Coco0OeH craBuTh 1

pemaTb ~ WHXEHEpPHblE U
HAYYHO-TEXHHYECKHE
3ajaudl B cdepe cBoei
npo¢ecCuOHATBHON
NeSITeIbHOCTH M HOBBIX
MEXXTUCIIUTTHHAPHBIX
HaIlpaBJICHUN c
WCTIOJIb30BaHUEM
€CTECTBEHHOHAYYHBIX,
MaTeMaTHYECKUX "

TEXHOJIOTHNYCCKHUX MOHCHCﬁ;

OIIK-1.5 OcymecTtBisieT BbIOOp
GU3MUECKUX W XMUMHYECKUX
3aKOHOB ISl PEUICHUS 3a/1a4u
npodeccnoHanbHOM
JEATSILHOCTH

3HaeT
3HaTh OCHOBHOM Kpyr mpobiem (3aaauy),
BCTpeHaromuxcss B u3OpanHOM  cepe

npogeccuoHaIbHOM eI TeNbHOCTH, U OCHOBHBIE
Croco0bI (METO/IbI, AITOPUTMBI) UX PELLICHUS
ymeer

O6006mare ¥ cHUCTEMaTHU3UPOBATH IEPEOBbIE
JOCTUKEHUS] HAy4HOM MBICIM M OCHOBHBIE
TEHJICHLNN XO035IMICTBEHHOMN NPAKTUKU

BJIaJleeT HABBIKAMH

CoBpeMEHHBIMU METOJIaMU, UHCTPYMEHTaMH U
TEXHOJIOTHEU npogeccuoHanbHOM
NEATEITbHOCTH




OIIK-4 Crnoco6en|OIIK-4.1 ®opmynupyer 1eib
MPOBOJIUTh  MCCIICIOBAHMUSL, |(M), 3a7ady(W) HCCIEIOBAaHUS B
OpraHHU30BBIBATH obnacTtu npodeccuoHaIbHON
CaMOCTOSATEILHYIO U|1eATeTbHOCTH

KOJIJICKTUBHYIO Hay4YHO-

HCCIIEI0BATEIbCKYIO

JeSITeIbHOCTh MIPU PEIICHUHN

MH)KEHEPHBIX "

HAYYHO-TEXHUYECKUX 33/1a4,

BKJTIOYAOIINX

TUITAHUPOBAHHE "

MIOCTAHOBKY CJIO’KHOTO

IKCIIEPUMEHTA,

KPUTHYECKYIO  OLEHKY H

MHTEPIIPETALHIO

NARVITLTATOR®

3HaeT

@®opMbl W MeTombl  MPOGECCHOHATBLHOTO
camMo00pa30BaHusl, TOCTAHOBKY LIEJICH U 3a/1a4
ymeeT

Ocy1ecTBIATH pohecCHOHATEHOE u
JMYHOCTHOE caMo00pa3zoBaHue,
(bOopMyITHPOBATH LEITH U 33/1a41 UCCIICIOBAHUI
BJIajieeT HABBIKAMH

CriocoOHOCTBIO peaT30BBIBATH
poecCuoHaATBLHOE camoo0Opa3oBaHue,
(bopMyITHPOBATH LIEJH ¥ 33/1a49H UCCIICIOBAaHUN

3. Yka3zaHue MecTa IMCUMILIHHBI (MOYJISI) B CTPYKTYpe 00pa30BaTeIbHON NPOrpaMMbl

Jannas mucuumuinHa (MOJIyJb) BKJIOYeHa B biok

«ductunnunel, monymu» b1.0.19 ocHoBHOI

npodeccuoHaibHOW  oOpa3oBaTenbHOM mporpammbl  23.05.01 HazemHbIe TpaHCHIOPTHO-TEXHOJIOTHYECKHE

CPEJICTBA M OTHOCUTCSI K 00513aTEIbHON 4aCTH y4eOHOTO IIJIaHa.

Ne n Kon u HaumMeHoBaHue HHIUKATOPA
/1 PEAMICCTBYIOMHE ICHHTLITHDL JOCTHIKEHHUS KOMIICTCHIINH
1 |owsuxa OIIK-1.1, OIIK-1.2, OIIK-1.4, OIIK
-1.5, VK-1.1, VK-1.2, VK-2.4
2 X OIIK-1.1, OIIK-1.3, OIIK-1.4, OIIK
-1.5, VK-1.1, YK-1.2, YK-2.4
dusnka

3HaTh: pyHIaAMEHTATBHBIC OCHOBBI (DH3UKH

VYMeTh: @OpMyanOBaTb oejin M 3aaa4u HCCICAOBAHHUSA, BBIABJIATL IIPUOPHUTCTLI PCIICHHA 3a/ia4,

BBIOMpATh U CO3/1aBaTh KPUTEPUH OLIEHKU

Braanets: INEPBUYHBIMU HABbIKAMU U OCHOBHBIMU METOJaMU (1)I/I3I/I‘-ICCKI/IX I/ISMepeHI/Iﬁ W UCIIBITAaHUI

XUMUS
3HaTh: pyHAaAMEHTATbHBIE OCHOBBI XUMUU

YMmeTh: q)OpMYJ'II/IpOBaTI: e MW 3aJadd HCCIICAO0BAaHHWA, BBIABIIATH HNPUOPUTCTHBI PCUICHHUA 3a1ad,

BBI6I/IpaTB " CO3[JaBaTh KPUTCPUU OLICHKU

BJ'IaI[eTI)Z NEPBUYHBIMH HaBbIKaMU U OCHOBHBIMU METOJaMH (1)I/ISI/I‘ICCKI/IX I/ISMepeHI/IfI ¥ UCITBITAHUH

®dusuka
Xumus
Ne Ko u HanMeHoBaHMe WHANKATOPA
[Tocnenyromue TUCHUITITMHbBI
n/n JOCTH)KEHUS] KOMITETCHIINT
1 [TexHonmorusi KOHCTPYKIIMOHHBIX MaTEPUAJIOB OIIK-1.4, OIIK-4.2
2 |Jleranu MamIuH ¥ OCHOBBI KOHCTPYHPOBAHUS VK-1.4, OIIK-1.4, TIK-2.1, I1IK-4.2
3 |TexHoJOTHS MAaITMHOCTPOCHUS YK-1.6, OIIK-1.5, OIIK-3.2
4 |Teopust yCTOMYMBOCTH MEXAHMYECKUX CHCTEM [1K-2.2, TIK-2.3
5 |JIu¢ts! u mupTOBOE 06OPYIOBAHUE [K-2.1, [1K-2.4, [IK-2.5
Obecneuenne  3(p(HEKTUBHOCTH  MOABEMHO-TPAHCIIOPTHBIX,
6 |cTpouTenbHBIX, JOPOKHBIX cperactB u  obopymosanust B(IIK-1.5, ITK-1.6
DKCILTYaTAINH
7 |(llogpeMHO-TpaHCIIOPTHBIE MAIIIMHBI U 000PYJOBaHUE VK-2.4, OIIK-3.2
8 TexHomoruueckas (mpousBoacTBeHHO-TexHONMornyeckas)|OIIK-5.3, IIK-1.4, TIK-1.5, TIK-2.3,
NpPaKTHKA I1K-2.4, I1K-4.2




[K-1.5, IIK-2.2, TIIK-2.3, IIK-3.3,
[1K-4.2, [1K-4.4, T1K-4.5

4. O0beM IUCHUIIMHBI (MOAYJIf) B 3a4€THBIX €IHMHHMIAX C YKA3aHHEM KOJMYeCTBA aKaJAeMHYEeCKUX
4acoB, BbIIEJIEHHBIX HA KOHTAKTHYIO padoTy o0yyawmmxcsi ¢ mpemnoaaBarejeM (10 BHAAM Y4eOHBIX
3aHATHI) U HA CAMOCTOSAITEJIbHYI0 padoTy 00yUyaromuxcst

9 |KoHcTpyKTOpCKasi MpakTUKa

Kypc
W3 Hux yacel Ha
Bun yueGHo# paboTh ligsgg MIPAKTUYECKYIO )
TMOATOTOBKY
KonTakTHas padora 8 8
Jlextmonnsbie 3auatus (JIek) 4 0 4
JlaGoparopusle 3austus (JIad) 4 0 4
HNuas kouTakTHas padoTa, B TOM Yuce:
KOHCYJIbTAIlMU 110 KYPCOBOH paboTe (MIPoeKTy),
KOHTpOJBHBIM pabotam (PI'P)
KOHTaKTHas paboTa Ha aTTeCTAIMIO (cIaJya 3a4eTa,
3a4yeTa C OIICHKOI; 3allluTa KypCOBOH paboThI
(mpoekTa); cnaya KOHTpoJIbHBIX paboT (PI'P))
KOHTaKTHas paboTa Ha aTTeCTAINIO B CECCUIO
(KOoHCYNBTAIUS TTEpe]T 9K3aMEHOM H ClIada YK3aMeHa)
Yacpl HA KOHTPOJIb 4 4
CamocrostenbHas pa6ora (CP) 60 60
OO0uiast TPy10eMKOCTh TUCHUILIUHBI (MOIYJIs1)
4achl: 72 72
3a4eTHbIE eIUHHUIbI: 2 2

5. Conep:xxanue IMCHUIUVIMHBI (MOIYJisl), CTPYKTYPUPOBAaHHOEe MO pa3jejaM (TeMaM) ¢ YKa3aHUeEM
OTBEJCHHOI0 HA HUX KOJMYECTBA aKaJeMUYeCKHX YaCOB U BU/I0B YUeOHBIX 3aHATHI
5.1. TemaTu4eckuii MjaaH JUCIUTUIMHBI (MOJIYIIS)

KonrakTtHast padora (1o yuyeOHbIM
3aHATHAM), Jac. Kon
WHAUKATOD
a
2| nexuum 113 JIP Bcero,
Ne Pazmensl quCUTUIHHEI > CP JOCTHKCHH
7 yac. B
W3 HUX Ha W3 HUX Ha M3 HUX Ha
MPaKTH- MPaKTH- MIPaKTH- KOMIICTCHIT
Bcero | 4eckyio | Bcero | 4yeckyio | Bcero | 4eckyro 15051
MOJAro- MHOATOo- TOATro-
TOBKY TOBKY TOBKY
1. |1 pa3zmen. AtomHo-
KPUCTAIIMYECKOE CTPOCHUE
METAJIJIOB M CIUIABOB
ATOMHO-KPUCTAIIINYECKOE OIK-1.4,
1L CTpOCHUE fdeTaHHOB Y CILJIaBOB 212 2 30 34 | OHK-1.5,
P OMK-4.1
2. |2 pazzen. Teopus u TexHoIOTUA
TEPMUYECKOI 00paboTKH
®a30BO-CTPYKTYPHBI COCTaB H OIIK-1.4,
2.1. |MexaHuueckue cBolicTBa| 2 2 2 30 34 OIIK-1.5,
METAJIJIOB U CIIABOB OIlK-4.1
3. |3 paznmen. KoHTpOib




OIIK-1.4,

3.1. [3auer 2 4 OIIK-1.5,
OIlK-4.1
5.1. Jlekuun
No | HaumenoBanue paszaena o
. HanmenoBanue u KkpaTkoe coaepKaHue JIEKIUI
/1 Y TEMBbI JICKITUH
ATOMHO-KPUCTAJUIMUECKOE CTPOCHHE METAIIJIOB U CIIJIaBOB
JnarpaMMbl COCTOSHUS
AToMo Jnarpamma cOCTOSIHUS KeJe30-1EMEHTHT
Knaccudukanus, cBOCTBa 1 MapKHPOBKA CTaJICH
KPUCTAJUTMYECKOE .
1 Knaccudukanus, cBoiicTBa 1 MapKHUPOBKA YYT'YHOB U IIBETHBIX CILIABOB
CTpPOEHHUE METAJIOB U
CIIABOR OcHoBHbIE CBEEHUS O CIUIaBax. ATOMHO-KPUCTAJUIMYECKOE CTPOCHHUE
METAJIJIOB M CIUIaBOB. /luarpaMmbl COCTOSIHUS IBYXKOMIIOHEHTHBIX CHCTEM.
Juarpamma coctosiHus kene30-nieMeHTuT. Knmaccudukanms cranu, 4yryHa,
W3AENUI U3 IIBETHBIX ciiaBoB. MapkupoBka 1o 'OCT.
@Da30BO-CTPYKTYPHBIII COCTaB M MEXaHHYECKHE CBOMCTBA METANIOB H
CILJIaBOB
Teopus TepMuyeckoii 00padOTKH
TexHomorust TepMudeckoit 00padoTku. [loBepxHOCTHOE yIIpOUHEHUE IeTaei
. |MexaHuueckue CBOMCTBAa METAJIOB, OIpPEIEISEMbIE IPU CTATUYECKHUX,
@Pa30BO-CTPYKTYPHBIN
CTAIlMOHAPHBIX M IMHAMHYECKUX Harpys3kax. [IpeBpaienus, mpoTekarome B
COCTaB U MEXaHUYECKUE N
2 CTaJld TPU HArpeBe U OXJIAXKACHUU. TEeXHOJOTUS TePMHYECKOH 0O0pabOTKH.

CBOMCTBA METAJLJIOB U
CILJIABOB

[ToBepxHOCTHOE YIPOUYHEHUE AeTaneil

OTxur cranau, ero pa3HOBHJIHOCTH, Ha3HaueHue. Hopmanusauus. 3axaiika
ctanu. PasHoBuaHocTu 3akanok. Otmyck cranu. Buasl ormycka. MeTossl
HOBEPXHOCTHOIO YHpouHeHUs aetaneid. [loBepXHOCTHas 3aKalka TOKaMHU
BbIcOKO# yacToThl (TBY). Xumuko-tepmudeckas oopadorka (XTO).

5.2. JJaboparopHbie pabOTHI

HaunmenoBanue pasaciia

15?1 1 TeMbI J1a0OpaTOPHBIX HaumenoBaHue 1 cosepxkanue 1a00paTOpHbBIX paboT
pabot
ATOMHO- Juarpamma cocTosiHUS >kene30-1eMeHTUT. Kiaccudukanus m mMapkupoBka
1 KPUCTAJUIMYECKOE craym o 'OCT

CTpPOEHHUE METAJIOB U
CIUIaBOB

Da3oBO-CTPYKTYpHEIH MUKpOCTPYKTYPHBIN aHATU3 CTPOCHHUS YIIEPOJAUCTHIX CTAJIEH, UyTYHOB

o | cocTaB u MexanuueCKne

CBOMCTBA METAJIJIOB U
CIIJIaBOB

5.3. CamocrosrenbHas paboTa 00yJaronmxcs

Ne | HaumeHnoBaHue paszaena .
CopeprkaHue caMOCTOSTETLHON pabOThI
/T |  JUCHUTIIMHBI U TEMBI
ATOMHO-KPUCTAJIIMYECKOE CTPOCHUE METAIIJIOB U CIIJIaBOB
JnarpaMMbl COCTOSIHUS
ATOMHO- JlnarpaMma COCTOSTHUS KENEe30-LEMEHTUT
1 KPHUCTaJUINYECKOE Knaccudukanus, cBoiicTBa 1 MapKUpPOBKa cTajen
cTpoeHue MetamuioB U |Knaccudukarus, cBolicTBa U MApKUPOBKA YYT'YHOB U IIBETHBIX CIIJIABOB
CILIaBOB IToaroroBka K JIEKIIHSAM

AMOp(bHBIe " KpUCTAJUIMYCCKUC TCIIA. OCHOBHBIC THUIIBI




KPUCTAJUTNIECKUX PELIETOK. AHU30TpONHUS B KpHUCTaax.
[Tonukpucrammmyeckue Tena. JucioxkannoHHbIN MEXAHU3M
YIPYrOIUIACTHYECKOM  nedopmanuu. Ajutotporusi MetamioB. JledexTsl
KPHCTAJUIMYECKON PEIIeTKH MEeTajlIa.

OcHOBHBIE CBEICHHUS O CIUIaBax. J{marpaMMbl COCTOSIHUS IByXKOMITOHEHTHBIX
cucreM. llpaBunma mnoctpoenuss aumarpamMMm. OCHOBHBIC THIIBI JAWArpaMm
coctosinus. [IpaBuio ¢a3 (mpaBuno I'm60ca) U MpaBUIO OTPE3KOB (TPABUIIO
ppraara). JlmarpamMma cOCTOSHUS  JKene30-LeMEeHTHT. CBS3b  MEXIy
CBOMCTBaMHM CIUIaBa M JUarpamMmoil cocrosuusi. PopMupoBaHue CTPYKTYPHI
MeTajula nIpu Kpuctammu3anui. CaMonpon3BOJIbHAS U HE CaMOIIPOU3BOJIbHAS
KPHCTAJUTA3AIMSL, MOAU(UIIMPOBAHHE.

Knaccugukanus, cBoiicTBa 1 MapKHUpPOBKa CTaIen

N3yyenne xmaccudukanuy, CBOWCTB M MapKHPOBOK YYTyHOB, I[BETHBIX
CILJIABOB.

@Da30BO-CTPYKTYPHBIN
COCTaB 1 MEXaHHUYECKHUE
CBOMCTBAa METAJIJIOB U
CILIaBOB

N3ydyenne (Pa3oBO-CTPYKTypHOTO cOCTaBa M MEXAHUYECKUX CBOWCTB
METAJIJIOB U CILIABOB.

Teopus Tepmuyeckoit 00pabOTKH.

W3yuenne TeXHOIOTHH TEPMUYECKOH 00pabOTKH  METOAOB IIOBEPXHOCTHOTO
yIIPOYHEHUS JAeTajei.

TexHonorus TepMudeckoit 00padoTku. [loBepXHOCTHOE yIIpOUHEHHE JIeTanei
[ToaroroBka K JEKLIHUSM.

MexaHuueckue CBOWCTBA METAJUIOB, OIpENEisieMble IPU CTATUYECKUX,
CTAallMOHAPHBIX M JUHAMUYECKUX HArpy3kax. 3aBUCUMOCTb MEXAHMUYECKHX
CBOWCTB CIIJIaBOB OT ()a30BO-CTPYKTYPHOTO COCTaBa CIJIABOB.

[IpeBparenusi, npoTekaroIue B CTalId NPU HArpeBe W OXJIAKICHHUH.
JuarpaMma  M30TEpMUYECKOro  pacmaja aycreHuTa. MapreHcuTHoe
MIpeBpalieHHe.

TexHomorus TepMudeckoit 00padoTku. [loBepXHOCTHOE YyIIPOUHEHHE JeTaNICH
OTxur craiam, €ro pa3HOBUIHOCTH, Ha3HaueHue. Hopmanmusarus. 3akaiika
cranu. PasHoBunHOCTH 3akanok. Otmyck cranu. Buzasl ormycka. Meroasl
MOBEPXHOCTHOI'O yNpouHeHus: aeraned. lloBepxHOCTHas 3akalika TOKaMH
Bbicokoi yacToThl (TBY). Xumuko-tepmuueckas oopadotka (XTO).




6. MeTonuyeckue MaTepuaJbl JAJIs1 CAMOCTOATEbHOI padoThl 00yYAKIIMXCS M0 AUCHUIIMHE (MOIYJII0)

[IporpamMmmoil AUCHUIUIMHBI IPEAYCMOTPEHO MPOBEACHUE JICKIIMOHHBIX 3aHSITHI, HA KOTOPBIX JAeTCs
OCHOBHOM CHCTEMaTH3HpPOBAHHBIA MaTepual, U MPAKTUUYECKUX 3aHATHH, NPEANoiaraoumx 3aKperieHue
M3YYCHHOTO MaTepuaia U (OpMUPOBAHHE Y OOyUaIONMIUXCsl HEOOXOAMMBIX 3HAHUH, YMEHUI U HaBBIKOB. Kpome
TOTO, B@KHEWUIIMM STaloM HW3Y4YeHHs TUCIUIUIMHBI SIBISETCS CaMOCTOsITeNIbHas padoTa 0O0ydaroImUXcs C
MCIOJIb30BAHNUEM BCEX CPEJICTB U BO3MOKHOCTEH COBPEMEHHBIX 00pa30BATEIIbHBIX TEXHOIOTHA.

B 06bvem camocTosITeNnsHOM paboOThI IO TUCHUILIMHE BKIIIOYACTCS CIeAyIOLIee:

- U3yYEHUE TEOPETHUUECKUX BOIPOCOB MO BCEM T€MaM JAUCLHUIUIMHBL

- IOATOTOBKA K TEKYIIeMY KOHTPOJIIO YCIIEBAEMOCTHU CTYJICHTOB;

- MIOJrOTOBKA K 3a4ETYy.

3a10roM yCremHoro OCBOCHHsI 3TOW JAMCLUUIUIMHBI SIBISETCA 00s3aTeIbHOE MOCEHICHHE JEKIIMOHHBIX
3aHATHN W JTA0OPATOPHBIX MPAKTHKYMOB, TaK KaK MPOMYCK OJHOTO (TeM 0oJiee, HECKOJIbKUX) 3aHITHI MOXKET
OCJIOKHUTH OCBOEHUE pa3JIesioB Kypca.

[Tpuctynas K U3y4EeHUIO TUCIUIUIMHEI, HEOOXOAUMO B TIEPBYIO OYepe/lb O3HAKOMUTKLCS COJACPKAHUEM
PIIJ] nnst ctyneHToB ouHOM (opmbl OOydeHHs, a TakKe METOAMYECKHMMH YKa3aHHUSAMHU IO OpraHHU3aluH
CaMOCTOSITENTbHON pa0bOTHI U MMOATOTOBKH K JIAOOPATOPHOMY MPAKTUKYMY.

[Tpu MOATrOTOBKE K CAMOCTOATENHHOM paboTe M0 U3yYEHUIO JUCIUILTUHBI 00y4atomuMcsi HEOOXOMMO:

- TIOBTOPUTH 3aKOHCTICKTUPOBAHHBIM Ha JIEKIIMOHHOM 3aHATUU MaTepHUall U JOMOJIHUTh €r0 C y4eTOM
PEKOMEH/I0BAaHHOM 110 TaHHOM TeMe JINTepaTyphl;

- TpU CaMOCTOSITCJIbHOM HW3yYE€HHWHU TEOPETUYECKOW TEMBI CJeJlaThb KOHCIIEKT, HCIOIb3Ys
pekomenoBanuble B PI1J[ ncrounukuy;

- BBIIIOJTHUTH NIPAKTUYECKUE 3a/IaHUsI B pAMKaX U3y4aeMON TEMBI;

- MOATOTOBKA K TEKYIIEMY KOHTPOIIO YCIIEBAEMOCTH CTYACHTOB; MOJTOTOBUTHCS K MPOMEKYTOUHON
aTTECTaIUH.

Htorom u3yueHus: TUCIHUIUIMHBI SBISIETCA 3a4eT. 3aueT MPOBOAMTCA MO pacmnucaHuio ceccuu. Gopma
MpOBeJeHUsT 3aHATUS — ycTHas. CTyACHTHI, HE TMPOUICIAIIME AaTTECTAMIO IO TpPapuKy CECCHH, JIOJDKHBI
JUKBUIMPOBATH 33/I0JKEHHOCTh B YCTAHOBIIEHHOM TOPSIJIKE.

7. OueHo4HbIe MATepPHAJIbI JJsl NMPOBEACHUS] TEKYILIEero KOHTPOJISI YCIeBAeMOCTH U TNPOMEKYTOYHOM
aTTecTalMu 00y4aroIMXCs N0 JMCUUILIHHE (MOTYJII0)
7.1. IlepeyeHp KOMIETEHIMH ¢ yKa3aHUEM 3TAIlOB MX (POPMHUPOBAHMSI B IPOLIECCE OCBOCHUS JUCIUILINHBI

Ko u HaumMeHoBaHue

Ne KoHTposmpyemsle pa3aeisl JUCHUTIIINHEL N Bun onenounoro
MHIMKATOpa KOHTPOJIUPYEMOU
n/m (Momyms) cpencTaa
KOMITETEHIINH
ATOMHO-KpPUCTAJIIMYECKOE CTPOEHHUE .
1 p P OIIK-1.4, OIIK-1.5, OIIK-4.1 |YcTHBIi ompoc

MCTAJIJIOB U CIIJIaBOB

2 (Da3OBO'CTp}7KTypH\I’>II/I coCTaB nu OHK'I .4’ OHK'IS, OHK'41 yCTHBII/I BOHpOC.
MEXAHUYCCKHUEC CBOUCTBA METAJIJIOB U CIIJIABOB PGHICHI/IC 3a1a4
3 |3auer OITK-1.4, OTIK-1.5, OITK-4.1 |- etuenue 3ajad.

CobecenoBanue




7.2. TunoBble KOHTPOJIbHBIE 33/JaHUS MJIM MHBIE MaTepHAIIbl TEKYIIETO KOHTPOJISL YCIIEBAEMOCTH, HEOOXOIUMbIE
JUIs1 OLICHKH 3HaHUH, yMEHUI U HaBBIKOB U (WJIM) OMBITa MPOPECCHOHATLHOM ESTETbHOCTH, XapaKTePH3yIOLIIX
sTansl GOPMUPOBAHUS KOMIIETEHIINH B MPOLIECCEe OCBOSHUS AUCLUTIIMHBI

Jns mpoBepku CHOPMHPOBAHHOCTH HHIMKATOPOB aocTwxkenus kommereHimit OIIK-1.4, OIIK-1.5,
OIIK-4.1.

Paznen "Merannosenenue"

BapuanT 1

3ananue 1. PacmmdpoBats mapku craneii: Cténe, 15XCH/, XBT'.

3ananue 2. Hanumure ga3oBbie nepexopl, ¢ yka3aHUEM COOTBETCTBYIOIIEH TeMIepaTyphl (MU JTHHHIH)
u oOpa3yromieiicss CTpYKTYphI ISl KeNe30yTrIepoAUCTOro CIjlaBa C CoJepKaHueM yriepoaa 2% B Imporecce
OXJIQKICHUSI.

Bapuant 2

3amanwue 1. PacimudpoBats Mapku craneit: ctanb 65, 30XI'CA, P6MS.

3ananue 2. Hanmmmre ¢a3oBble Iepexo/ibl, C yKa3aHUEM COOTBETCTBYIOIIEH TeMIepaTypbl (MU JTMHUN)
1 00pa3yrolIeics: CTPYKTYPBI Ui Kelle30yTiIepoAUCTOrO CIjiaBa ¢ coaepkanueM yriepona 5,5% B mpoiiecce
Harpesa.

Bapuant 3

3anmanue 1. PacmmdpoBats Mmapku craneii: Crdk, 09172, V7.

3ananue 2. Hanummre ga3oBbie mepexopl, ¢ yka3aHUEM COOTBETCTBYIOIICH TeMIepaTyphl (MU JTHHIH )
1 00pa3yIoMIencst CTPYKTYPBI IJIs KeIe30yTIepOIUCTOrO CIuiaBa ¢ coaepxanueM yriepoaa 0,01% B mporecce
OXJIQKICHUSI.

Jliist mpoBepku c(HhOPMHUPOBAHHOCTH MHIUKATOPOB AOCTH X eHHs KomrieTeHIni OITK-5

Paznen "Teopust u TeXHOJIOTHS TePMUYECKOH 00paboTKuU"

Bapuanr 1

3aganue 1. Omnpenenenue mnoHsTHs «daza» Onucath, yka3zaTb Pa3HOBUIHOCTH Cieyroliei ¢asbl:
TBEPABIE PACTBOPBL.

3aganue 2. Onucath GU3MUECKYIO CYLTHOCTh U IPOUCXOIAIINE IPOLECCHl IpHU: 1-M IpeBpaleHUH.

3ananue 3. YkazaTh pPa3sHOBUIHOCTH, PEXKHMBI, IOJIydaeMble CTPYKTYpPbl IPHU CJIEAYIOIIEM BHJE
TEPMUYECKON 00pabOTKHU: OTIYCK.

Bapuant 2

3aganue 1. Ompenenenue moHsATHA «(paza» OmnucaTb, yka3aTb PasHOBUAHOCTU ClEAyHOIIEH (a3bl:
MEXaHUYECKHUE CMECH.

3aganue 2. OmnwMcaTh (QU3MUECKYIO CYLIIHOCTh (IIPUBECTH JUarpaMMy pacraja aycTeHUTa) H
MIPOUCXOJSIINE MTPOLIECCHI MTPU: 2-M MPEBPAILECHUH.

3amanue 3. YKazaTb PasHOBUIHOCTH, PEKHUMBI, IOJIy4aeMbl€ CTPYKTYPbl IIPH CJIEAYIOIIEM BHJIE
TEPMHUECKON 00pabOTKH: 3aKajKa.

Bapuanr 3

3ananue 1. Onpenenenue noHsTus «daza» Onucarh, yka3zaThb Pa3HOBUIHOCTU cleayrolien ¢asbl:
XUMHUYECKHE COCTUHEHUS.

3ananue 2. Onucarb pU3NUECKYIO CYIIHOCTh U MIPOUCXOSAIINE TPOLIECCHI TPU: 4-M MPEBpAILECHUN.

3amanue 3. YKazaTb PasHOBUIHOCTH, PEKHUMBI, IOJIy4aeMbl€ CTPYKTYPbl IIPH CJIEAYIOIIEM BHJIE
TenMuueckoli 0fnadtoTKU® OTTIVCK

7.3. Cucrema OLIEHUBAHUS PE3YyIbTATOB OOYYEHHS MO AUCHUIUIMHE (MOAYIIO) MPU TPOBEIACHHH TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTHU



OLIEHKA «OTIAYHO)
(3auTeHO)

3HAHUS:
- CUCTEMaTU3UPOBaHHbIE, TTyOOKHE U MOJIHbIE 3HAHUS 110 BCEM pa3jesiaMm
JUCLUTUIMHBL, @ TAKXKE 110 OCHOBHBIM BOIIPOCAM, BBIXOISIINM 3a Mpeaesibl yueOHOM
IPOrpaMMBl;

- TOYHOE HMCII0JIb30BaHNE HAYYHON TEPMHUHOJIOTUH, CUCTEMAaTHUECKU TPAMOTHOE H
JIOTUYECKH MPaBUIbHOE U3JI0KEHUE OTBETa Ha BOIIPOCHI;

- IOJTHOE ¥ IIyOOKO€ YCBOCHHE OCHOBHOM M JOMOJHHUTEIBHOM JTUTEPaTypHl,
PEKOMEHI0BaHHOM paboueil MporpaMMoil Mo AUCUUILTHHE (MOIYIIIO)

YMEHHUS:

- YMEET OPUEHTUPOBATHCS B TEOPHUSX, KOHIEIIMUAX U HAIPABICHUAX JUCUUIUINHBI 1
JaBaTh UM KPUTUYECKYIO OLIEHKY, UCII0JIb3Yys HAyUHbIE JOCTUKEHUS APYTUX
JTUCLUTUTMH

HaBBIKU:

- BBICOKUH YpOBEHb C(HOPMUPOBAHHOCTH 3asIBICHHBIX B paboyeil mporpamMme
KOMIIETCHIIN;

- BJIaJIeeT HAaBBIKAMU CAMOCTOSTENILHO U TBOPUYECKH PEIIaTh CIOXKHBIE MPOOIEMBI U
HECTaH/IapTHBIE CUTYaIUH;

- IPUMEHSET TEOPETUIECKHUE 3HAHUS [T BEIOOpA METOIUKHM BBITOTHEHUS 331aHUH;
- FPaMOTHO 00OCHOBBIBAET X0/ PEIICHUS 33/1aY;

- 0e3ymnpevHo BiIaieeT HHCTPYMEHTAPUEM YIeOHOUM TUCIUTUIMHEI, YMCHHE €T0

3¢ (peKTUBHO UCIONIF30BATH B MOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3a/1a4;

- TBOpYECKasi CAMOCTOsITENIbHAS paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PATOPHBIX 3aHITUSX, AKTUBHO YUaCTBYET B
TPYIIIOBBIX 00CYKICHUSAX, BEICOKUH YPOBEHD KYJIBTYpPhI UCIIOJTHEHUS 3a1aHUH

Or1eHKa «XOpOIIo»
(3auTeHo)

3HAHUS:

- IOCTaTOYHO IOJIHBIE M CUCTEMAaTHU3NPOBAHHBIC 3HAHUS 110 AUCIUILINHE;

- YCBOEGHHUE OCHOBHOM U JIONOJHUTEIBHOM JIUTEPATYPbl, PEKOMEHIOBAaHHOM paboueit
IPOrpaMMOil 1O AUCHUILIMHE (MOYIIIO)

YMEHUS:

- YMEET OPUEHTHPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIICTIIIUSAX U HAITPABICHUIX
JUCLUIUIMHBI U 1aBaTh UM KPUTHYECKYIO OLIEHKY;

- UCTIOJIB3YyeT HAYYHYI0 TEPMUHOJIOTHIO, TMHTBUCTUYECKH U JIOTUIECKH TIPAaBUIIHHO
u3jaraeT OTBETHI Ha BOIIPOCHI, YMEET JejaTh 000CHOBaHHbIE BBIBOIBI;

- BJIaJIe€T MHCTPYMEHTApUEM I10 TUCIHUIUIMHE, YMEHHE €T0 UCIOIb30BaTh B
MOCTAaHOBKE U PEIIEHUH HayYHBIX U NPOQeCcCHOHATIbHBIX 3a71a4

HaBBIKH:

- CaMOCTOATENIbHAs paboTa Ha MPAKTUYECKUX 3aHATHUSAX, YIaCTHE B IPYIIOBBIX
00CYX/IEHUSX, BBICOKUI YPOBEHb KYIIbTYPBI UCTIOTHEHUS 3a/1aHUI;

- CPeJHUI ypOBEHb CPOPMHUPOBAHHOCTH 3asBJIEHHBIX B paboueil mporpamme
KOMIICTCHITU;

- 0e3 3aTpyJHEHUH BBIOMPACT CTAaHIAPTHYIO METOIUKY BBINOJIHEHUS 3a/1aHUi;

- 000CHOBBIBAET XO/JI PEIICHUs 33134 0e3 3aTpyIHEHHUHA




Onenka 3HAHUS:

«YZOBJIETBOPUTEIBHO - TOCTaTOYHBIM MUHUMAJIbHBIA 00BEM 3HAHUI 110 AUCLHUIIINHE;

(3auTeHoO) - YCBOEHHE OCHOBHOM JINTEPATypPhl, PEKOMEH0BAaHHON pabouel mporpaMMoii;

- UCTIOJIb30BAHNE HAYYHON TEPMUHOJIOTUH, CTUINCTUYECKOE U JJOTUYECKOE
U3JI0’KEHHE OTBETA Ha BOIIPOCHI, YMEHHE JIETIaTh BBIBOBI 0€3 CYIECTBEHHBIX
OIInO0K

YMEHHUS:

- YMEET OPUEHTUPOBATHCA B OCHOBHBIX TEOPUSX, KOHLEIHUAX U HAIIPABIECHUAX 110
JUCLUILJIMHE U AaBaTh UM OLICHKY;

- BJIaJICET UHCTPYMEHTapUeM y4eOHON AUCLIUIIIIMHBI, YMEHUE €T0 UCII0NIb30BaTh B
PELICHUH TUIOBBIX 3a/]a4;

- YMeeT I10J1 pyKOBOJACTBOM IIPENOAaBaTess pellaTh CTaHJapTHBIC 3a1a4u
HaBbIKH:

- paboTa 1oj pyKOBOJCTBOM IIPENOJaBATENs HA IPAKTUUECKUX 3aHATUSAX,
JIOIIyCTUMBIN YPOBEHb KYJIbTYPbl UCIIOJIHEHUS 3aJaHUI;

- IOCTaTOYHBI MUHUMAJIbHBIN YPOBEHb C(OPMUPOBAHHOCTH 3asBJICHHBIX B
paboueli mporpaMme KOMITETSHIIHH;

- HCIIBITHIBAET 3aTPYAHEHUS TP 0OOCHOBAHUH AJITOPUTMA BHIIIOJIHEHUS 3a1aHU

Orenka 3HAHUA:

«HEY/IOBJIETBOPUTENIHO» (- (parMeHTapHbIE 3HAHUSI 110 AUCLUILINHE;

(HE 3a4TEHO) - OTKa3 OT OTBeTa (BBINOJHECHUS MMCbMEHHON paboThI);

- 3HaHHME OT/IEJIbHBIX UCTOUHHUKOB, PEKOMEHIOBaHHbBIX paboyeil mporpaMMoi no
JTUCITUTLINHE;

YMCHUSI:

- HE yMeeT UCMOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HaJM4uue rpyObIX OmnO0oK

HABBIKU:

- HU3KMH YPOBEHb KYJIBTYPBI UCIIOJTHEHUS 3a/1aHUN;

- HU3KUH YpOBEHb C(hOPMHUPOBAHHOCTH 3asBICHHBIX B paboueil mporpamme
KOMIIETEHITHIA;

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEILHON pabOTHI;

- HE MOKET 000CHOBATh AJITOPUTM BBINIOJIHEHUS 3aJaHUI

7.4. Teopernyeckue BOMPOCHl W MPAKTUYECKHE 3aJaHUS JJIs IPOBEICHHS IPOMEXKYTOUHOW aTTecTaluu
o0yyaromuxcs, HeoOXOAUMBbIE JUIsl OLIEHKU 3HAHUM, YMEHUI M HaBBIKOB U (WJIM) OMbITa MPO(ecCHOHATBHOM
NESTeIbHOCTH,  XapaKTepU3YIOLUX JTanbl  (OpPMHUpPOBAHMS KOMIETEHIMM B  Mpolecce OCBOCHMS
00pa3zoBaTeNbHON POTrPAMMBI

7.4.1. TeopeTudeckre BONPOCHI ISl MPOBEICHHS MPOMEKYTOUHOM aTTecTali 00yJaroInuxcst
1. B 4yem cymHOCTh METAJUIMUECKOT0, HOHHOTO U KOBAaJEHTHOI'O TUIIOB CBSA3U?
. KakoBbI XapakTepHble CBOMCTBAa METAJIJIOB U YEM OHU OIIPEAEIAIOTCA?
. Uto Takoe anemMeHTapHas sueika’?
. Uro Takoe nomumopduzm?
. Uto Takoe mapameTp KpUCTAINYECKON PEeIIETKH, IJIOTHOCTh YIIAKOBKH M KOOPJAUHAIIMOHHOE YUCII0?
. Uro Takoe Mo3any4Has CTpyKTypa?
. Buapl nucnokanuii 1 ©X CTpOEHHE.
. KakoBel TepmoinHamMuyeckue yciaoBus (pa3oBoro mpeBpaieHus?
. KakoBbI mapameTpsl nponecca KpuCTauIn3alnn?
10. Yro Takoe nepeoxynaxkaeHue?
11. KakoBa CBA3b MEXIy BEIIMUMHOMN 3€pHA, CKOPOCTHIO 3aPOKICHUS, CKOPOCTHIO POCTa KPUCTAIIOB U
CTETIEHbIO MEPEOXTAKICHUA?
12. ®opMbl KpUCTAIJIOB W BIMSHHUE peajbHOW cpeibl Ha mpolecc Kpucramimzanuu. ObpazoBaHue
JNEHAPUTHOU CTPYKTYPBL.
13. B ueM cymHocTh MOAU(PUIMPOBAHUS?
14. Yto Takoe KOMIOHEHT, (a3a, PU3NKO-XUMUYECKask CHCTeMa, YHCIIO CTeneHell cBoOoabI?

O 00 1 O\ D K~ WI




15. [IlpuBemure OOBSICHEHWE TBEPIAOTO PACTBOpPA, MEXAaHWYECKOW CMECH, XHWMHYECKOTO
(METaJLTNYECKOT0) COCIUHEHHUSI.

16. Yto mpencTaBiasroT cO00# TBEPAbIE paCTBOPHI 3aMEIICHUS U BHEIPEHUS?

17. Kak cTposiTcss AMarpaMMbl COCTOSIHUS?

18. OOBsicHUTE MPUHIUI TOCTPOCHUS KPUBBIX HATPEBAHUS U OXJIQKICHUS C MTOMOIIBIO MpaBuiia (as.

19. Kak OyneT BBITJISIETh Y4aCTOK KPUBOHM OXJIKICHUS, €CIIM YUCIIO CTETIEeHEH CBOOO B! paBHO JBYM U
umeetcs oaHa ¢aza? To ke, [y yncna creneHeil cBoO0/Ibl, pABHOTO €IUHUIIE, B CIydae BBINAJCHUS TBEPAOH
¢azbr u3 xuakoi. To ke, 1s yncia creneHeil cBo00 kI, PABHOTO HYIIIO.

20. HauepTute U mpoaHalU3UpyHTe TUArpaMMy COCTOSIHHS AJis ciaydash oOpa3oBaHUS HENPEPBHIBHOTO
psiaa TBEpABIX paCTBOPOB.

21. HaveptuTe M mpoaHalIM3UpPYHTE AUArpaMMy COCTOSHUSL JUIsl Cllydas MOJHOW HEpPacTBOPHUMOCTHU
KOMIIOHEHTOB B TBEPJIOM COCTOSIHUU.

22. HauepTuTe M NpoOaHANU3UPYWUTE AMArpamMMy COCTOSHUS JUIsl ciiydas OOpa3oBaHHs SBTEKTHUKH,
COCTOSIIIIEN U3 OTPAaHUYEHHBIX TBEP/IBIX PACTBOPOB.

23. Kakum 00pa3om orpenenistorcs: coctaB ¢a3 v UX KOJIMYECTBEHHOE COOTHOIIEHUE?

24. B yeM pa3nuuue MeX]y SBTEKTOUIHBIM U 3BTEKTUUECKUM IIPEBPALLEHUSIMU?

25. Buapl IMKBaMd U METOJIbl UX YCTPAHEHUS.

26. [IpaBuna Kypnaxoga.

27. B ueM pazaudrie MeX1y YIPyroi u rmiacTuueckou nedopmanusamu?

28. Kak n3MeHsieTcs CTpoeHUE MeTajlla B IPOLECCe MIIaCTUUECKOro AeGopMupoBaHus?

29. Kak u3MeHseTcs III0THOCTh JUCIIOKAIMH MPHU TJIaCTHYECKO# nedopmanun?

30. Kak BAUSIOT qUCIOKAIIMU HA TPOYHOCTH MeTailia?

31. Ilouemy HabOIIOJAETCSI OTPOMHOE PA3JINYUE TEOPETUUECKON U MPAKTHUECKOM MPOYHOCTH?

32. Kak BiusieT ©3MEHEHHE CTPOSHUS Ha CBOMCTBA JIehopMUpOBaHHOTO MeTaia’?

33. B ueM CynrHoCTh sSIBICHHUS HAKJIENa U KaKOe OH UMEET MPAKTUYECKOE UCIOIb30BaHue?

34. Kakue xapakTepuCTUKH MEXaHUYECKUX CBOMCTB ONPEEIIAIOTCS IIPU UCTIBITAHUM Ha PACTSKEHUE?

35. Yto Takoe TBEp10CTh?

36. Kakue MeTo1ibl onpe/ieieHus: TBEpAOCTH Bbl 3HaeTe?

37. Yto Takoe ynapHas BA3KOCTh?

38. Uto Takoe mopor XJIaJTHOJTOMKOCTH?

39. Uto Takoe KOHCTPYKIIMOHHAs TIPOYHOCTH?

40. Ot yero 3aBUCUT U KaK ONPEIENIeTCs KOHCTPYKIIMOHHASI IPOYHOCTH?

41. Kak u3meHstoTcs cBoicTBa 1e(OpMUPOBAHHOTO MeTallla IpU Harpese?

42. B ueMm cymiHocTh npoiiecca Bo3Bpara’?

43. YTto Takoe MOJIUTOHU3AINS?

44. CymHOCTb NPOIIECCOB NEPBUYHON U BTOPUYHON PEKPUCTATIIN3ALINH.

45. Kak BIMsIOT coCTaB CIUIaBa M CTENEHb IJIACTUYECKOM JedopMaluud Ha TeMIepaTypy
peKkpucTamI3anun?

46. Uto Takoe KpUTHYECKas CTENeHb Jedopmannn?

47. B yem paznnune MeX/1y X0JIOAHON U ropsyeil niacTuuecKuMu aepopManusimu?

48. Kak u3MeHsI0TCS CTPOCHUE U CBOMCTBA MeTalla pH ropsiueit miactTuyeckoi aedopmarun?

49. KakoBo Ha3HaY€HHE PEKPUCTAIIIN3ALMOHHOTO OT/KUTA U KaK OH OCYIIECTBISETCS ?

50. Yro Takoe (heppHUT, ayCTECHUT, MEPJIUT, LIEMEHTHUT U Je1e0ypuT?

51. Kakue npeBpatieHust MpOUCXOIAT B CIJIaBax MpH Temnepatypax At, Ar, At, At, Acm?

52. TlocTpoiite ¢ moMoIIbIo paBuiia (a3 KpuByro oxiaxkaeHus 1 cranu ¢ 0,8% C u ans uyryna ¢ 4,3%

53. KakoBbI CTPYKTYypa U CBOMCTBA TEXHUYECKOT'O JKele3a, CTaIu U 6eoro uyryna?

54. B Kakux yCIOBUSX BBIIEISAETCA IEPBUYHBIN, BTOPUYHBIN WIN TPETUYHBIA IEMEHTUT?

55. KakoBo cTpoeHue jenebypura Mpu KOMHATHOW TeMIepaType, HEMHOIO BBIIIE 3BTEKTOUIHOM
TeMrepatypsl 727° C 1 HEMHOTO HHM)KE dBTEKTHYECKON Temneparypsl 1147° C?

56. Kak BIMAIOT JIETUPYIOLIME 3JIEMEHTHI HA MTOJIO)KEHNE KPUTHUECKUX TOYEK JKEJIe3a U CTaju?

57. Kakue nerupyromiye 3JeMeHTHI SBISIFOTCS KapOnua1000pa3yonmmm?

58. Kakue nerupyroliye 31eMeHThl CIIOCOOCTBYIOT rpaduruzanum?



59
60.
61.
62.
63.
64.
65.
66.
67.
68.

. Kak BusroT ierupyroue 3JeMeHThl Ha CBOMCTBA eppuTa U ayCTCHUTA?

Kak knmaccuuuupyroT JerupoBaHHbIE CTAIN IO CTPYKTYPE B paBHOBECHOM COCTOSTHUH?

B ueMm oTimume ceporo uyryHa ot 6eiaoro?

Knaccugukarus 1 MapKHpOBKa CEPhIX YyT'YHOB.

KaKoBBbI CTPYKTYpBI CEPBIX YyTYHOB?

Kak nonyvaroT BeicokonpouHsblii uyryn? Ero ctpoeHue, cBoiicTBa U Ha3HaYCHHE.

B 4eMm pasznuuune B cTpO€HUHM KOBKOTO U MOJUGUIIMPOBAHHOTO YyI'YHOB?

CpaBHUTE MEXaHUYECKHE CBOMCTBA CEPOr0, KOBKOTO U BHICOKOIIPOYHOT'O YYT'YHOB.

Mexanu3m 00pa3oBaHUs ayCTEHUTA IIPU HArPEBE CTAH.

KaxoBbl MexaHU3MBI U TEMIIEPATypHBIE pallOHbl 00pa30BaHUs CTPYKTYpP NEPIUTHOIO THUIIA (TIEPIINTA,

copbuTta, TpooCTHTA) U OeitHUTA?

69.
70.
71.
72.
73.
74.
KapOuTHOM
75.

B 4yem paznuune Mexay nepiauToM, COpOUTOM U TPOOCTUTOM?

Yro Takoe MapTEHCUT U B UEM CYIIHOCTh U OCOOCHHOCTH MapTEeHCUTHOIO IPEBPALICHUA?

Uro Takoe KpUTHYECKasi CKOPOCTh 3aKAJIKH?

OT yero 3aBUCUT KOJMYECTBO OCTATOYHOI'O aycTeHUTa?

B uem cyniHocTs npeBpallieHuid, IPOUCXOSAIINX PU OTITYCKE?

Yro Takoe Koaryisiiusg U Kak U3MEHSIOTCS CTPYKTypa M CBOMCTBA CTaJIM B CBS3M C KoaryJsuen
¢a3el pu oTmycke?

YeM OTIMYAIOTCS CTPYKTYPBI TPOOCTUTA, COPOUTA U MEPIUTA OTIIYCKA OT OJJHOUMEHHBIX CTPYKTYD,

00pa3yoUIMXCs PU paciiajie MepeoXIakICHHOro ayCTeHUTa?

76.
77.
78.
79.
80.
81.
82.
83.
U 3aKaJIKH.
84.
85.
86.
87.
88.
9.
90.

KakoBO pakTHYeCKOE 3HaU€HNE TEPMOKUHETHYECKUX AUarpaMm?

Kak BiusI0T €rupyromue 3J1eMeHThl Ha EPIUTHOE IpeBpalieHue?

Kak BIHAIOT JErupyoIue 3JIEMEHThl HA MapTEHCUTHOE IIpeBpalicHue?

Kak npotekaeT npoMexxyTo4yHo€e NpeBpalleHre B JIETUPOBaHHOM cTanu?

Kak BIHAIOT JErHpyOIKe 2JIEMEHTBI Ha IIPEBPAILCHUS IIPU OTIIyCKe?

B uem cymHocTh SIBJI€HMS OTIYCKHOM XpYNKOCTH?

Kak MOXHO yCTpaHUTh OTIIYCKHYIO XPYIIKOCTb BTOPOroO pona?

[TpuBenuTe onpeneneHns: OCHOBHBIX IPOLIECCOB TEPMUYECKOH 00pabOTKU: OTKHUTA, HOPMATH3AIUN

Kakue Bam n3BECTHBI pa3HOBHUIHOCTHU MPOLIECCa OTXKUTA U JIJIsl YEr0 OHU MPUMEHSIFOTCS?

KakoBa npuposa ¢pa3oBbIX U TEPMHUUECKUX HANPSHKEHUH?

Kakue Bam U3BECTHBI Pa3HOBHIHOCTH 3aKAJIKH U B KaKUX CIy4yasX OHU MPUMEHSIOTCA?

KakoBbl Bujibl ¥ IpUUMHBI Opaka MpH 3aKkanke?

Kakue Bam n3BeCTHBI IpymnIibl OXJIXKIAOMIUX CPE] U KAaKOBBI UX 0COOEHHOCTH?

OT 4ero 3aBUCHUT MPOKAIMBAEMOCTD CTAJIA U B YEM €€ TEXHOJIOTHUECKOE 3HAUEHUE?

Kakue BaM M3BECTHBI TEXHOJIOTMYECKHE NMPHUEMbl YMEHBbLIEHHs AedopMaluy NMpu TEPMUUYECKON

o0paboTke?

91.
92.
CPaBHEHHUIO
93.
94.
95.

[ 9ero v Kak MPOM3BOUTCS 00pabOTKa X0I0,10M?
Kak wu3MeHsIOTCS CKOpOCTh M TeMIlepaTypa HarpeBa H3ACNUN W3 JIETMPOBAaHHOW CTalH IO
C YIJIepOAUCTOM?
B 4yem cymHOCTh 1 0COOEHHOCTH TEPMOMEXaHUYECKOM 00paboTKu?
Kak Biuger IMMOBEPXHOCTHAA 3aKaJIKa Ha OKCILTYaTallHOHHBIC XapaKTCPUCTUKHU I/IBIIGJ'II/ISI?
Kak perynupyercs riryOuHa 3aKalleHHOTO CIIOsI IPY HarpeBe TOKAMU BBICOKOW 9acTOTHI?

96. KakoBbI CyIITHOCTh ¥ HA3HAYEHHUE TUArPaMM JOIYCTUMBIX U TPEUMYILECTBEHHBIX PEXKMMOB HarpeBa
10J1 3aKAJIKy TOKaMH BBICOKOM 4acTOTHI?

97.

KakoBbI npenMyniecTBa NOBEpPXHOCTHON MHAYKIITMOHHON 3aKajIKh?

98. B ueM 3akitouarorcs (U3MUECKHUE OCHOBBI XUMUKO-TEpMUYECKO 00paboTKu?
99. Xumu3m mporiecca a30TUPOBaHUS.

100
101
102
103
104
105
106
107

. XMMU3M Ipoliecca [IEMEHTALNH.

. HaznadyeHnue riemeHTamm u pexxuM TepMAYECKON 00pabOTKH TTOCIIe Hee.

. UeM oTin4aroTCs peXXUMBbI IEMEHTALIUN JIETUPOBAHHOMN U YIIIEpPOAUCTOMN cTamu?
. KakoBbI CBOMCTBA IEMEHTHPOBAHHBIX U a30TUPOBAHHBIX U3/EIINN?

. XMMHU3M U Ha3Ha4YeHMeE MIpoLecca IMaHUPOBAHMSL.

. B uem paznuune Mexay 11 Py3MOHHBIM U raJIbBAHUYECKUM XPOMHPOBAHUEM?
. J1d KakuXx Leaeu U Kak MpOU3BOAUTCS HUTPOLIEMEHTALNA?

. CyIlHoCTh ¥ Ha3Ha4YeHUe npouecca OOpUpPOBaHUS.



7.4.2. [IpakTrueckue 3aaHus JUIsl IPOBEICHUS MPOMEKYTOYHON aTTECTAIIMN 00yUYaIOIIUXCs
[TpakTHdeckue 3amanus A TPOBEACHUS MPOMEKYTOYHON aTTeCTallii O0yUYaIONUXCsl pa3MEIIeHBI IO
anpecy DMMOC Moodle (Moodle https://moodle.spbgasu.ru/course/view.php?id=3084)
1. Pacimdposats mapku craneii: Ctémnc, 15XCH/, XBT'
2. PacumdpoBarh mapku craneit: cranb 65, 30XT'CA, P6MS5
3. Pactmdposats mapku craneii: Crdkm, 0912, V7A
4. PacimdpoBats mapku uyrynos: CY 30, K4 45-3, BY 75

5. Pacuiudposats mapku opons: bpOlLl 4-3, bpKH 1-3, 5p05C25, BpAITDK6H6

7.4.3. IIpumepHble TeMBI KypcoBOil paboThI (ITpoekTa) (TIpy HATUYUH)
KypcoBsie mpoekThI (paboThl) Y4eOHBIM IJIAHOM HE MPETyCMOTPEHBI

7.5. Metoaudeckue MaTepHalbl, ONpEAESIoNue MpoLeypbl OIICHUBAHUs 3HAHUM, YMEHUN, HABBIKOB U (MJIH)
OTIBITa MPOPECCHOHAITBHON EATEeILHOCTH, XapaKTEPU3YIOIIUE ITAbl ((OPMUPOBAHUS KOMIICTCHIIUN
[Ipouenypa mnpoBeAeHHs NPOMEKYTOYHOW aTTECTallMM M TEKYUIEro KOHTPOJISl YCHEBAEMOCTHU
pEriaMeHTUPYETCS JIOKATbHBIM HOPMATUBHBIM aKTOM, OMPEIEISIONIUM MOPSI0OK OpraHu3alui U MPOBEACHUS
TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH U TPOMEKYTOUHOM aTTEeCTAllKi 00YJarOIIHUXCsl.
TumnoBble KOHTPOJIbHBIC 3aJlaHUS WM HWHBIE MaTepUalibl TEKYIIEro KOHTPOJIA MPHUBEIACHBI B M. 7.2.
[Tpouenypa onenuBanus GOpMUPOBAHUS KOMIIETEHIIUI MPHU MPOBEIECHUU TEKYIIET0 KOHTPOJIS MPUBEACHA B II.

7.3.

[TpomMexxyTouHas aTTecTalus Mo JUCIHUILIMHE IPOBOIUTCS B opMe 3aueTa. 3a4eT MPOBOIUTCS B popme

cobeceoBaHus

7.6. Kputepun onieHuBaHusi cOOPMUPOBAHHOCTH KOMITETCHIIMM MPU TTPOBEACHUH MPOMEKYTOYHOM aTTECTALUU

Kpurepun
OLICHUBAHMS

YpoBEHb OCBOCHHUS M OLICHKA

OreHka Ornenka
«HEYJ/IOBJICTBOPHUTEIIb | «yAOBICTBOPUTENBH | OlLieHKa «XOpOIIO» O1eHKA «OTIUYHO
HOY o»
«HE 3a4TCHO» «324TCHOY
VYpoBeHb ocBOeHHSI | YpPOBEHb OCBOEHUS | YPOBEHb OCBOCHUS YpoBeHb OCBOEHUS
KOMIIETECHITUH KOMITIETCHITUN KOMIICTECHIUH KOMIIETCHITUN
«HEIOCTATOYHBIN. «IOPOTOBBIN». «MPOABUHYTHIN. «BBICOKHI.
Kommereniun He Kommerenmn Kommerenun Kommerenun
c(hOpMHUPOBAHEI. c(hOpMHUPOBAHEI. chopMUpPOBaHbL.  [copmMupoBaHbl. 3HAHUS
3Hanus oTcyTcTBYIOT, |  CdopMHUpOBaHbI 3HaHus OOIIMpPHBIC, | aApTYMEHTHPOBAHHBIE,

YMEHHUS U HABBIKU HE
chopMuUpOBaHBI

0a30BbIe CTPYKTYPbI
3HAaHUU. YMEHUs
(dbparMeHTapHbI 1
HOCST
PENPOaYKTUBHBIN
Xapakrep.
JlemoHCTpHpYyeTCS
HU3KHUU YPOBEHb
CaMOCTOSITENIbHOCTH
IIPAKTUYECKOTO
HaBbIKA.

CHUCTEMHBIE. Y MEHUS
HOCSIT
pPENpPOAYKTUBHBIN
XapakTep,
MIPUMEHSIOTCS K
PELIEHUIO TUITOBBIX
3aaHuN.
JleMoHCcTpUpYyeTCcs
JIOCTaTOYHBIN
YPOBEHB
CaMOCTOSITENIbHOCTH
YCTOMYUBOTO
MPaKTUYECKOTO
HaBbIKa.

BCECTOPOHHHE. Y MEHMS
YCHELIHO NMPUMEHSIOTCS
K PEIIEHUIO KaK
TUIIOBBIX, TaK U
HECTaH/IapTHBIX
TBOPYECKUX 3aJaHUN.
JemoHCcTpupyeTcs
BBICOKHI YPOBEHb
CaMOCTOSITENILHOCTH,
BBICOKAsI aJalTUBHOCTH
MIPaKTUYECKOT0 HaBbIKa




Ob6yuatonmiics OO6yuarommiics OOyuarommiics Ob6yuatonmiics

JIEMOHCTPUPYET: JIEMOHCTPHUPYET: JIEMOHCTPUPYET: JTEMOHCTPUPYET:
-CYILIECTBEHHbIE -3HAHUS -3HaHUE U -r1y0oKue,
po0esIbl B 3HAHUAX TEOPETUYECKOTO NOHNMAaHNE BCECTOPOHHHE U
y4eOHOro Marepuana; Marepuana; OCHOBHBIX BOIIPOCOB | apryMEHTHPOBaHHBIC
-JI0ITYCKaKTCS -HEIMOJIHBIE OTBETHI | KOHTPOJHUPYEMOIO | 3HAHHUS HPOTrPaMMHOTO
MPUHIUIAATIBHBIE Ha OCHOBHBIC o0BeMa MaTepuala;
OIIMUOKH IMPU OTBETE HA| BOIIPOCHI, OIUOKH B MIPOTPaMMHOTO -TI0JIHOE TOHUMAaHUE
OCHOBHBIE BOIPOCHI OTBETE, Marepuana; CYIIHOCTH U
ouiera, OTCyTCTBYET HEI0CTAaTOYHOC - 3HAHHSA B3aMMOCBSI3U
3HaHWE U NIOHNMAaHUE IMOHUMAaHHE TEOPETUUYECKOTO paccMaTpUBaEMBbIX
OCHOBHBIX ITOHATHH U CYIIHOCTH Marepuaia MIPOLIECCOB U SBJICHU,
KaTeropuii; H3JIaraeMbIX -CIIOCOOHOCTE TOYHOE 3HAHNE
-HCIIOHUMAaHUE BOIIPOCOB; yCTaHaBJIUBATh U OCHOBHBIX ITIOHATHH, B
CYIIHOCTH -HEYBEpPEHHbIC U 00BACHATH CBS3b paMKax 00CyKIaeMbIX
3HaHUA JOTIOJIHUTEIIBHBIX | HETOYHBIE OTBETHI HA | IPAKTUKHU U TEOPHH, 3aJaHUM;
BOIIPOCOB B paMKax JIOTIOTHHUTEIILHBIC BBISABJIATH -CIIOCOOHOCTh
3aJlaHui OnIera. BOITPOCHI. POTUBOPEYUS, yCTaHaBIIMBATh U
poOJIeMBI U 00BACHATH CBS3b
TEHIEHIIUN MIPaKTUKU U TEOPUH,
pPa3BUTHUS; -JIOTHYECKH
-IIPaBUJIbHBIC U IIOCJIEIOBATEIIbHEIC,
KOHKpPETHBIE, 0e3 CoJIepKaTelIbHBIC,
rpyObIX OIIKOOK, KOHKPETHBIE U
OTBETHI HA HCUYEpIbIBAIOIIUE
IIOCTaBJICHHEIC OTBETHI HA BCE 3aJaHUs
BOIIPOCHI. ouiera, a TaKXKe
JIOITOJTHUTCILHBIC

BOIIPOCKHI 5K3aMEHaTOopa.

[Tpu BbIOTHEHUU Obyuarommiicst OObyuaromuiics Obyyaromuiics
MPAKTUYECKOTO BBITIOJTHIII BBITTOTHII MPABHJILHO BBITTOJTHUI
3a/1aHus Owrera MTPAKTUIECKOE MIPAKTHIECKOE MIPAKTUIECKOE 3a]JaHUE
oOyuaromuiics 3aaHue oumnera ¢ 3ajaHue OumneTa ¢ ounera. [Tokazan

MIPOJICMOHCTPHPOBA | CYIIICCTBEHHBIMU HEOOIBITMH OTJINYHBIC YMEHUS B
HEJ0CTATOYHBIH HETOYHOCTSMH. HETOYHOCTSIMHU. paMKax OCBOCHHOTO
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopomme | yuyeOHOTO MaTepuaa.
[IpakTnueckue OIIMOKHU B yMeHHs B paMKkax | Permaer mpennosxeHHbIE
3a/1aHus HE COJIEp’)KaHUHU OTBETA OCBOCHHOTO MPAKTUICCKHEC 3a/TaHus
BBITIOJTHEHBI U peleHun yueOHOro MaTepuania. 6e3 omnbok
YMCHHA OO6yyaromuiicst He MPAKTUYECKUX [IpennoxeHHbIE OTBeTHI1 Ha BCe
OTBEUAET Ha BOMPOCHI 3a/laHui. MPAKTUYECKHE JIOTIOTHUTEJIbHBIE
owtera mpu [Tpu oTBeTax Ha 3aJIaHUs PEIICHBI C BOTIPOCHI.
JIOTIOTHUTEITHHBIX JOTIOTHUTETLHBIC HEOOTBIINMH
HABOJISAIIUX BOITPOCAX BOIIPOCHI OBLIIO HETOYHOCTSIMH.
MpernoaBaTes. JIOTYIIIEHO MHOTO OTtBeTn Ha
HETOYHOCTEH. OOJIBIITUHCTBO
JTOTIOTHUTEIIbHBIX

BOIIPOCOB.




BJIaACHUC
HaBbIKaMH

He moxer BpIOpaTh
METOJIUKY
BBINIOJIHEHUS 3aJaHUH.
Jlomyckaet rpyObie
OLIMOKH IpH
BBIMIOJTHEHUH 3a/1aHUH,
HapYIIAIOIINE JIOTUKY
pelieHus 3a1a4.
Jlenaet HEKOpPEKTHBIE
BBIBOJIBI.

He moxeT 060cHOBaTh
AITOPUTM
BBITMIOJTHEHHUS 3a/IaHUH.

HcnwiTeiBaeT
3aTPyAHEHHS 110
BBIOOPY METOJMKHU
BBIIIOJTHEHUS
3aJIaHUi.
JlomyckaeT ommoKku
IIPU BBITIOJIHEHUH
3aJIaHUM, HApYyIICHUS
JIOTUKY PEIICHUS
3aja4.
HcneIThIBaCT
3aTPYIHEHHUS C
(hopMyIUpOBaHHEM
KOPPEKTHBIX
BBIBOJIOB.
HcnweiTeiBaeT
3aTPyAHCHUS TIPH
000CHOBaHUH
anropuTMa
BBIIIOJTHCHUS
3aJaHUM.

bes 3arpynHeHunii
BBIOMpAET
CTaH/IaPTHYIO
METOIUKY
BBITIOJTHECHHS
3aJaHUN.
JlommyckaeT ommoKu
TP BBITIOJIHCHUH
3aJIaHuM, HE
HapyIIaroIme
JIOTUKY PEIICHUS
3a1a4
JlenaeT KOppeKTHBIC
BBIBOJIBI 110
pe3yabTaTam
pelieHus 3a/1a4u.
OO0O0CHOBBIBACT X0/
pelieHus 3a1au 6e3
3aTpyAHEHUH.

IIpumenser
TEOPETHYCCKUE 3HAHUS
JUTSL BEIOOpa METOMKHU
BBIIOJTHEHUS 3aJaHUH.
He nonyckaer ommnbox

IIPU BBITIOJIHCHUH
3aJIaHUil.
CaMoCTOSTEIIFHO
aHATM3UPYET
pe3ynbTaThl
BBIIIOJIHEHUS 3aJaHMIA.

I'pamoTHO

00OCHOBBIBAET X0
penieHus 3aay.

OneHka Mo JUCHUIUIMHE 3aBUCUT OT YPOBHS CPOPMHUPOBAHHOCTH KOMIIETCHLUH, 3aKPEIJICHHBIX 3a
JTUCHUTUIMHON, U TIPEACTABIISIET COOOW cpefHee apu(PMETHUYECKOe OT BBICTABICHHBIX OIICHOK MO OTACIbHBIM

pe3ynbrataM o0yueHus (3HAHU, YMEHHsI, BIaJCHUE HABBIKAMHU).

OrneHKa «OTIIMYHO»/ «3a4TEHOY BBICTABIISIETCS, €CITU CpeiHee apu(hMETHUECKOE HAXOAUTCSI B MHTEpBAJIe

ot 4,5 o 5,0.

OreHKa «XOPOIIOY»/«3a4TEHO» BBICTABIISIETCS, €CJIN cpeliHee apu(METHUECKOE HaXOUTCS B MHTEPBae

oT 3,5 mo 4,4.

O1ieHKa «yIOBJIETBOPUTEIHHOY/ «3aUTEHO» BBICTABIISIETCS, €CIIM CPeAHEE apUPMETHIECKOE HAXOIUTCS B
uHTEepBajue ot 2,5 1o 3.,4.
OneHKa «HEYAOBIIETBOPUTEILHOY/ «HE 3aYTE€HO» BBICTABISETCSA, €CIM CpeaHee apupMeTHYEcKoe
Haxoautcs B uHTepBaiie ot 0 1o 2,4.

8. YueOHo-MeTOAMUYECKOE U MATEPUAIBLHO-TeXHUYECKOe o0ecneyeHne JUCIUIIMHBI (MOYJIs1)
8.1. [lepeueHb OCHOBHOM U TOMOTHUTEIHHOU JTUTEPATYPHl, HEOOXOAMMOM /711 OCBOSHHS TUCIUTUIUHBI (MOJTYIIS)

No

/o

ABTOp, Ha3BaHUE, MECTO U3AHUS, U3/1aTENILCTBO, IO/l U3JJaHUs y4eOHOM 1
y4e0HO-METOINYECKON JTUTEPATyphl

KomnuectBo
IK3EMILIIPOB/INEKTP
OoHHBIIT aapec DBC

OcHOBHAS JJUTEPATYPA

1 |Ky3emun O. B., HoBukos B. 1., Marepuanosenenne, Cankr-Ilerepoypr, 2020 IbC
2 l'opnuenko B. E., T'opauenko E. I'., A6pocumoBa A. A., HoBukoB B. U., 9BbC
Tpynosa E. B., Matepuanosenenue: madbopatopHblii npaktukym, CI10., 2016
JlonoJIHNTEebHASL JIUTEPATYPA
1 Konecnuk II. A., Kmanuma B. C., MarepuanoBeneHne Ha aBTOMOOMIEHOM 3EC

tpaHcnopte, M.: Akagemust, 2012

OOGyuarommecs u3 uncia nHBaINA0B 1 il ¢ OB3 o0ecrieynBarOTCs MeYaTHBIMU U (UJTH) SJIEKTPOHHBIMU
o0pa3oBaTenbHBIMH pecypcaMu B (hopmax, alaiTUPOBAHHBIX K OTPAHHUYEHUSM UX 310POBBA.




8.2. Ilepeuyensr pecypcoB HMH(POPMAIMOHHO-TEICKOMMYHHKAIIMOHHON cetn «MHTEepHET», HEOOXOIUMBIX IS
OCBOCHMS AUCIUIUIMHBI (MOTYIIs)

HaumenoBanue pecypca cetu «HTepHeT» DIIeKTPOHHBIN aipec pecypca
Coopuuk rocymaapcrseHabix ctaggapros (I'OCT) http://vsegost.com/
8.3. [lepeuennb coBpeMEHHBIX MPOGECCHOHATBHBIX 0a3 TaHHBIX M MH()DOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

HaumeHnoBanue DNEKTPOHHBIN aapec pecypea
Enuuelii  9MeKTpOHHBIH  pecypc  y4yeOHO-METOIUYECKOH  JIMTepaTypbl
WWW. I

CIIGIACY spbgasu.ru
DeKTpOHHO0-O0nbaroTeunas cucreMa n3narensersa "IPRbooks" http://www.iprbookshop.ru/
DIeKTPOHHO-0MOIMoTeuHas cucteMa usiarenabcrsa "FOPAUT" https://www.biblio-online.ru/
DIIeKTpOHHO-O0MOIoTeYHas cucTeMa mu3aareinsersa "Jlans" https://e.lanbook.com/
CucreMa qucrannmontnoro ooyuenus CIIOIACY Moodle https://moodle.spbgasu.ru/

8.4. Tlepeuenp WHMOPMANMOHHBIX TEXHOJOTHMA, HCIOIB3YEMBIX MpPH OCYIIECTBICHUU O0pPa30BaTEIHLHOTO
mpouecca MO JUCHUIUIMHE, BKIOYas TepedeHb JIMIEH3MOHHOIO U CBOOOJHO pachpoCTpaHSIEMOTro
MPOrpaMMHOTO 00ecreueHus

Cnoco0 pacrpocTpaHeHUs
HaumenoBanue (JIU1IEH3MOHHOE WK  CBOOOJIHO
pacmpocTpaHsieMoe)

HoroBop Ne  J132009689201 ot
18.12.2020r [IporpammHubIe
npoykThl Maiikpocodr, moroBop Ne
Microsoft Windows 10 Pro 1132009689201 ot 18.12.2020 ¢ AO
"CodrJlaitn Tpeiin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

Horoop Ne  J[32009689201 ot
18.12.2020r [IporpamMmmHBIE
npoaykTsl Maiikpocodt, norosop Ne
Microsoft Office 2016 132009689201 ot 18.12.2020 ¢ AO
"CodrJlaitn Tpeiin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

8.5. MarepuanbHO-TeXHUYECKOE 00€CTICUeHNUE TUCITUTIITUHBI
CBeneHusi 00 OCHAIIEHHOCTH Y4eOHBIX ayIMTOPUIN U OMEIICHH ISl CaMOCTOSITENIbHON pabOThI

HaumenoBanue yueOHBIX ayauTopuil u noMemienuii|  OcHalleHHOCTh 000PYI0BaHHEM U TEXHUUYECKUMHU
JUISL CAMOCTOSITENIbHON pabOThI cpelcTBaMu oOyueHus




39. MexkadenpanpHas 1adopaTopusi:
Cekuus A

I'mppaBnuueckass mammnHa 30tc;  McnbiTarenbHas
mammHa 140tc; IIpecc runpasnuueckuii S0tc; Mammuna
ucnbiTarenbHas 50tc; I[Ipecc ruapaBamueckuit 500Tc;

YHuBepcanbHas HanoJbHAas HCIEITATCIIbHAS
AIEKTPOMEXAHUYECKAsI mammHa g0 100 xH;
YHuBepcanbHas HACTOJILHAS HCIEITATCIIbHAS
AIEKTPOMEXAHUYECKAsI mammHa g0 10 kH;
YHuBepcanbHas HACTOJILHAS HCIEITATCIIbHAS
AIEKTPOMEXAHUYECKAsI MalIrHa bi o) 50kH;
YHuBepcanbHas 3JEKTPOMEXaHUUECKasi UCIbITaTeIbHas
MallluHa 600kH; Cepgo- rUJpaBiInyecKas
HCIIBITAaTEIbHAS cucTremMa UTM Ha 100xH;
CepBoruapaBinueckas BBICOKOYACTOTHAs

ucneiTatenpHas — cuctema  MaKron  ma  25kH;
CepBoruapaBinuyeckasi HUCHObITaTelIbHAasg CcUCTeMa -
Magnum - 2000kH; A1220 MONOLITH
yIBTPa3BYKOBOM J1e(heKTOCKOMN MJii KOHTPOJs OeToHa;
Jerekrop crepKHEHM apMarypsl M OIpEAEIICHUE
TOJIIIUHBI 3aIMUTHOTO €10s; MOJIOTOK JAJsi UCTIBITAaHUMN
oerona SilverSchmidt PC; Ilpubop mns ompeneneHus
MPOYHOCTH MaTEpHUaJIOB METOJOM OTpPHIBA I1oC
50MI'4.Y; Teepmomep Equotip 3; VYnbrpasBykoBoii
nopubop  Pundit Lab; TDS-150 - Kowmmiekc
u3Meputenbuelii  40-kananenbi; TDS-530-30 -
Kommiekc wu3meputenbHbiii  30-kaHanbHbIH; HoyTOyK
ASUS X450LB-WXO0; IlopTaTuBHBIiI MHOTOOCHOBHOU
ONTHUKO-DMUCCHOHHBI  aHaIU3aTOp  XUMHYECKOIo
cocraBa MetamioB u ciuiaBoB PMI-MASTER UVR Pro;
[TopratuBHBIN peHTreHO-(PIIyOpeCIeHTHBIN
CHEKTPOMETp JI aHaJlM3a METAJUIOB C BO3MOXXHOCTBIO
onpenenenus "nerkux sanementos" X- MET 8000 Expert

01 . VYwyeOuble ayauTopuu [UIsl TPOBEICHUS
JIEKIIMOHHBIX 3aHATHIH

VYuebHast ayauTopus s MPOBEIACHUS  3aHATUN
JIEKIMOHHOIO  THUIIA, KOMIUIEKT MYJIbTUMEIUNHOTO

o0opyoBaHus (TIepCOHATBHBIH KOMIIBIOTED,
MYJIbTUMEAUMHBIA TPOEKTOp, IKPaH, ayJuo-cUCcTeMa),
JIOCKa, 9KpaH, KOMILIEKT yueOHOH mebenu,

nojakitoueHue K kommbrotepHoir cetu  CIIGIACY,
BEIXOJI B MaTepHer

12.  VYyeOHble ayauTOpuu [N NPOBEICHUS
MPaKTUYECKUX 3aHATUH, KypCOBOTO
MPOEKTUPOBaHUS (BBIOJHEHUSI KYpPCOBBIX DPaboT),
IPYNNOBBIX M WHAWBHUIYAIbHBIX KOHCYJbTAllUH,
TEKYIET0 KOHTPOJIS ¥ POMEKYTOYHON aTTeCTallun

AyauTopuu, TPUCTIOCOOJEHHBIE JUISI  BBITIOJHEHUS
ApPXUTEKTYPHBIX YepTekKeH, ACKU3UPOBAHMUS,
MaKETUPOBAHMSL. Aynuropun JTOJIKHBI OBITh
000py/I0BaHHBIM MECTOM XPaHEHUSI YEPTEKEIl, MAKETOB;
MECTOM JJI1 SKCIIOHUPOBAHUS padoT.

Aymautopun TaKKe JIOJDKHBI  OBITh  000PYHOBaHBI
YCTAaHOBJICHHBIM M TOTOBBIM K HcCHojib30oBaHuio LCD-
MPOEKTOPOM, HACTEHHBIM HKPAHOM, COEIUHUTEIbHBIM
kabemeM NI TONKJIIOYEHHS HOYTOyKa, JIOCKOM,
DNCKTDONDO3ICTKAMMN




[TomerneHue a1 cCaMOCTOATEIBLHON paOOThI (YUNTATHHBIN
3an oubmmoteku, aya. 217): [IK-23 mr., B T.4. 1 mr.- [IK
st gmn ¢ OB3  (cucremHBId  OJIOK, MOHHTOD,
01. [MomernieHus Al CAMOCTOSITETILHON pabOTHI KJIaBUaTypa, MbIlllb) C HOJKIIOUEHHEM K CETH
«utepHeT» U o0ecreyeHreM JI0CTyNa B AJIEKTPOHHYIO
uH(popMannoHHo-o0pa3oBarensHy0 cpeny CIIOIACY.
1O Microsoft Windows 10, Microsoft Office 2016

st maBanuos u ymn ¢ OB3 obecrnieunBaioTcs crieiuaibHbIE YCIOBUS IS MOTYYCHHUST 00pa30BaHUS B
COOTBETCTBHUH C TPEOOBAHUSIMH HOPMATUBHO-TIPABOBBIX JOKYMEHTOB.



PaGouast mporpamma cocrabiena Ha ocHoBe PI'OC BO - cnermmanuter mo crnenuanbHocty 23.05.01
HazemHble TpaHCIIOPTHO-TEXHOJIOTHYECKHE cpeacTBa (mpuka3 Munoopuayku Poccun ot 11.08.2020 Ne 935).

ITporpammMy coctaBu:
JIOLIEHT, K.T.H. Ky3pmun O.B.

[TporpamMmma oOcykIeHa W pPEKOMEHJOBaHA Ha 3acenaHuu Kadeapsl TEXHOJIOTHH CTPOUTEIBHBIX
MarepuasioB U meTposioruu 20.04.2022, npotokon Ne 8

3aBenyrommii kadenpoii [Tyxapenko KOpuit Brnagumuposuy

[Tporpamma ogo0peHa Ha 3acefaHuU Y4eOHO-METOANYECKON KOMUCCUH (paKylbTeTa
21.04.2022, nmpotokoit Ne 5.

[Ipencenarens YMK k.T.H., goueHT A.B. 3a3bikun
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