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JIner akryaauszanuu padoyeil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanusanuu B 2024 - 2025
y4eOHOM roy Ha 3aceqanuu Kadeapsl JIUTEHHBIX MPOIIECCOB U MAaTEPHATIOBEICHHS

[Ipotokom ot 20 r. Ne

3aB. kadeapoii H.A. ®eoxTucron

Pabouast mporpamMma repecMoTpena, 00CcykaeHa u o100pena s peanuzamnuu B 2025 - 2026
yueOHOM rojy Ha 3acefaHuu Kapeapsl JIMTSHHBIX MPOLIECCOB M MATEPHATIOBEICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii H.A. ®eoKTHCTOB

Pabouast mporpamMmma repecMoTpena, 00CcyKaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM oy Ha 3acefaHuu Kapeapsl JIMTSHHBIX MPOIIECCOB M MATEPHATIOBEICHHUS

[Iporokom ot 20 . Ne
3aB. kadenpoii H.A. ®eoktuctoB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqanuu kadeapsl JIMTEHHBIX MPOLECCOB U MaTEPHATOBEICHHUS

IIporokomor 20 . Ne
3aB. kadeapoii H.A. ®eokTucron

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamsanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqaHuu Kadeapsl JIMTEHHBIX MPOLECCOB U MaTEPHATIOBEICHHUS

IIporokomor 20 1. Ne

3aB. kadenpoit H.A. ®eoxTucron




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensimu ocBoeHust qUCHMIUTUHBL (MOoayins) «Teopust TUTEHHBIX MPOLECCOBY SBISIOTCSA:
dbopMupoBaHUe 3HAHUN 00 OCHOBHBIX (DM3MUYECKUX M (PU3UKO-XUMHUYECKHX SIBICHUSIX IJIABKU
METAJIJIOB, TEUYEHUS pPAacIUIaBOB, 3aTBEPJIEBAaHUS, KPUCTAJUIM3AIMH U OXJIAKICHHS OTJIMBOK,
croco0ax ynpaBJiIeHUs MAKPO- U MUKPOCTPYKTYPOU M TOTydeHus 6e31e(pEeKTHBIX OTIUBOK.

2 MecTo TMCHHMIIMHBI (MO/YJIs1) B CTPYKTYpe 00pa3oBaTe/ibHO MPorpaMmMsbl

HNucuunnuna Teopusi NIUTEHHBIX MPOLECCOB BXOIUT B 4YacTh Yy4eOHOro IjiaHa
dopMHpyeMyI0 yYaCTHUKaMHU 00pa30BaTeIbHBIX OTHOIIEHUH 00pa30BaTeIbHON IPOrPaMMBI.

Jis  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJaJCHUsA),
c(OpMHUPOBAHHBIC B PE3YJIbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

BBenenue B HanpaBieHue

Tennodusuka

duznka

AHanus yucioBoi HHPopMauu

duznueckas XuMus

Marematuka

OCHOBBI METAITYPrU4€CKOr0 IPOU3BOACTBA

OO011ast 1 HeOpraHUYECKask XUMUS

OCHOBBI TUTEHHOTO MPOU3BO/ICTBA

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUHN AAHHON AMCLUILUIMHBI OyayT
HEOOXOAUMBI [Tl U3yYCHUS TUCIUTLTH/TIPAKTHK:

TexHonorus IMTENHOTO MPOU3BOACTBA

[Ipon3BOACTBO OTIIMBOK U3 CTAJIA U YyT'yHA

[Ipon3BOACTBO OTJIIMBOK U3 LIBETHBIX CILJIABOB

CriennanbHble YyT'yHbI

[IpoexTupoBaHuE HOBBIX U PEKOHCTPYKIHUS AEHCTBYIOIIUX JIUTEHHBIX LIEXOB

[ToaroroBka Kk ciade u cjaua rocyAapCTBEHHOT0 SK3aMeHa

3 Komnerenuun odyuarouierocs, popMupyembie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOAYJIs) ¥ IJIAHUPYEMBbIe Pe3y1bTAThI 00y4YeHH s

B pesynbraTe oCBOEHUS IUCHMIUIMHBI (MOIyisl) «TeopHst JUTEHHBIX IPOLECCOBY
oOyyJaronuiics 10mHKeH 00J1a1aTh CICYIOIIMMU KOMIIETCHITUSIMU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN N

[1K-2 CriocobeH KOHTPOJIHMPOBATH BBHIMOJHEHHE TEXHOJOTHYECKUX IPOIECCOB M IMPHHUMATH
peIIeHNs 10 YCTPAaHEHUIO MPUYMH UX HApYILIEHU I

IK-2.1 06J1az[aeT TCOPCTUUCCKUMU 3HAHUAMU OCHOB U IMPAKTHUYCCKUMH HAaBbIKAMU
IIPOMU3BOACTBA JIMTHIX I/ISIIGJ'II/Iﬁ 13 pa3jIMYHbIX MaTCPHAJIOB




4. CTpyKTypa, 00bEM U coep:KaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyA0EMKOCTh IHUCHIMILIMHBI COCTaBlseT 8 3a4eTHBIX enuHuIl 288 akan. 4acoB, B TOM

qyuce:

— KOHTakTHas padora — 31,1 akaj. 4acos:

— ayIUTOpHas — 24 akaJ. 4acos;

— BHeaynuTopHas — 7,1 akan. yacos;

— caMocTosiTenbHas pabora — 239,5 akan. 4acos;

— B (hopMe MpakTUYECKOM moaroToBku — 0 akaj. Jyac;,
— MOJrOTOBKA K hK3ameny — 17,4 akan. yac

®dopma aTTecTaluu - Kypconas paboTa, 3K3aMeH

AynuropHas = =
KOHTaKTHas pabora E z dopma TeKyIero
=
B akaj. yacax 3 Bun KOHTpOJISI
Pasnen/ Tema 2| A ) S . P Kon
> 3 © | caMOCTOATENIFHON | YCIIEBAEMOCTH U
JUCLUTUINHBI N [~ ., | xomnereHIMK
g £ paboThl MPOMEXYTOYHOH
nab. | mpakt. | & ATTeCTALMH
Jlek. = 1L
3aH. 3aH. | O &
1.
1.1 Beenenme Wzyuenne Hay4HO
CxemMa  TEXHOJOTHYECKOTO ifZXanecx}(f)llli
npoiiecca MIPOU3BO/ICTBA K
ormBox. TT 03 8 JUTEPATypPHI U3 OHCYJIBTALUS 110 K21
- [PCIMCT M 3alati ' OCHOBHOTO JIP Ne 1 '
Kkypca. Kpartkas wucropus -
. CIMCKa, YTCHHE
pa3BUTHSA JUTEHHOTO N
HpOH3BOICTB KOHCIIEKTA JICKIMH
1.2 OuU3UKO-XIMUYECKHEe
0COOEHHOCTH IPOLECCOB
MIPUTOTOBJICHUS.  JIUTEHHBIX
CILIaBOB " OCHOBHBIC
(hakTopsl,
00yciaBIUBaOLIUE
MOJTy4eHue
BBICOKOKa4€CTBEHHBIX
pACILIABOB Nzyuenue Hay4HO-
TEXHUYECKOH
Kparkne caepens o Teopun JIUTEPATYPHI U3 VYerHslii onpoc
CTPOCHUS xunkoro| 3 | 0,6 16 paryp poc, TIK-2.1
MeTaa-paciiaBa OCHOBHOTO Bompocsr 1-6
) CIIUCKA, YTCHUE
Temmnepatypa  IuIaBJIeHUS, ’ N
KOHCTIEKTa JICKIUH
HUHTEpBaJ TeMmeparyp
COJIIIYC, JUKBUYC.
M3MeHeHne CBOWCTB cCIuiaBa
NpU Harpese, IUIABJICHUU H
neperpese. CaoiicTBa
pacrIuiaBos, BS3KOCTb,
MOBEPXHOCTHOE HATSKEHHE,
mddysus.
W3yuenue nayuHo-
TEXHUYECKOH
1.3 Beibop oONTHMAaNIBHOTO 06 16 JUTEepaTypsl U3 VYerHbiii onpoc, K-2.1
COCTaBa IIUXTHI U €€ pacyeT. ' OCHOBHOT'O Bompocer 7-12 '
CIIMCKa, YTCHUE
KOHCIIEKTa JICKIUH




14 BzaumoperictBue
pacmuiaBoB ¢ ra3amu. ['a3sl B

W3yuenne nayuHo-

MeTajax, nedeKxTb TEXHUYECKON

OoTIIMBOK. PacTBOpeHne ra3os 06 16 JTUTEepaTypsl U3 VYcTHbIi ompoc MK-2.1
B paciuiaBe, oOpa3oBaHHE ' OCHOBHOTO Bomnpocsr 13-20 '
Ta30BbIX my3bIpeit B CIIMCKa, YTCHHE

pacIuiaBe, 3alllUTa paciulaBoB KOHCIIEKTa JIEKLUi

OT ra30HaChIICHHUS.

15 Hemerannnueckue Wzyuenue Hay4HO-

BKJIIIOYEHHUs B CIUIaBax, HX TEeXHUUECKOU

IPOUCXOXKJICHUE,  BIIUSHUE 0.6 16 JUTEpaTyphl U3 VYernblii onpoc, K21
Ha CTPYKTYpY u OCHOBHOTO Bomnpocer 21-27
MEXAHUUYECKHE CBOICTBa CIIUCKa, YTEHUE

OTIIMBOK KOHCTIEKTa JICKIUH

1.6 Papunuposanue,

JIETHUpOBaHUE u W3y4enue Hay4qHO-

Mou(UIUPOBaHIE TEXHUYECKOU

Padunuposanue oT 06 16 JIUTEPATYpPHI U3 VYeTHbIi omnpoc, MK-2.1
pacTBOPEHHBIX B pacIuiaBe ' OCHOBHOTO Bomnpocer 28-34 '
pUMeceH, razoB u CIIUCKa, YTEHUE

HEMETAIIMYECKUX KOHCTIEKTa JICKIUH

BKJIFOUEHHH.

1.7 MomudunupoBanue,

MEXaHU3M 3apOABILIIEBBIA U W3yyenue Hay4qHO-

MIOBEPXHOCTHO-aKTUBHBIH, TEeXHUYECKOU

KOCBEHHOE 06 16 JIUTEPATYpPHI U3 VYceTHbIi omnpoc, MK-2.1
Moau(pULUpPOBaHNUE - ' OCHOBHOTO Bomnpocsr 35-42

U3MEHEHHE  pa3MepoB W CIHCKa, YTCHHE

(dbopMBl  HEMETAIMYECKUX KOHCIIEKTa JIEKIHH

BKIIFOUEHHI.

1.8 Mukpo- "

MAKpPOIMKBAIH N3yuenue nayuyHo-

(3oHampHAsN). Cas13p TeXHITYCCKOG

JMKBAIHMONHBIX TIPOLECCOB € JIATEepaTypsl U3 VYerHbii onpoc,

XapakTepOM H©  YCIOBUSAMH 0,6 16 OCHOBHOIO Bonpoce: 43-50 TIK-2.1
3aTBEP/AEBAHUS CILIaBa. CIHCKA. UTEHME

Metozbt _ YMeHBIICHHA KOHCHeK’;‘a oK

XUMHYECKOH

HEOJJHOPOTHOCTH OTJIMBOK.

19 3Banonsaenwe  dopm

JKUJKHM METaJUIOM 5 Vi3yueHue HaydHO-

CriocoObl 3aJIMBKH TUTEHHBIX TeXHIUCCKOG

(bopm, KOBIIH NOBOPOTHEIC 1 JIUTEpPaTypHI U3 YcTHsIl ompoc,

CTOTOPHEIE. YpaBHeHHe 0,6 OCHOBHOIO Bonpoce: 51-58 TIK-2.1
bepuymin  gnst Tekymiero CIICKA. YTCHHE

pacruiasa. Hcreuenne KOHCHeK’;‘a oK

paciuiaBa U3 IOBOPOTHOTO U

CTOIIOPHOTO KOBIIA.

1.10 JIMTHUKOBBIC CHCTEMBI..

VYnaBnuBaHue — IUIaka B

JIUTHUKOBBIX cucremax. Wzyuenne Hay4HO-

JIBwkeHue  paciuiaBa B TEXHUUECKOU

KaHaJlax JIUTHUKOBOH 0.3 8 mureparypsl u3 | Koncynbranus no K-2.1
CHUCTEMBI, 3ar0JTHEHHUE OCHOBHOTO JIP Ne 1

MOJIOCTH  (OPMBI  CBOOOIHO
nmajamomel crpyeid u mopg
3aTOTUICHHBIN YPOBEHb.
Pacuer JIMTHUKOBBIX CUCTEM.

CITMCKa, YTEHHE
KOHCIIEKTA JICKIIUI




111 XKunkorekydecth

N3yuenne nayuHo-

cruaBa, (akTopsl Ha Heé TEXHUYECKOH
BIIMAIOLINE, JIUTEpaTyphl U3
YCIIOBHO-UCTHHHAs, HyJIeBas, OCHOBHOT'O
MIpaKTU4ecKas 0.6 16 CIIMCKa, YTCHHE 3amura MK-2.1
JKUIKOTEKYYECTb. KOHCIIEeKTa JieK1ui | 1aboparopHoii Nel
3anoHsIeMOCTh (hopMEL, U METOJIMUYECKUX
BJIMSHUE CBOICTB MarepHaia yKa3aHUH K
(hopmbI u YCIOBUHI nabopatopHoOn
3aI10JTHEHU L. pabore.
N3yuenne HayuHo-

TEXHUUYECKOHN
1.12 Meroasl U3MEpEHHS JHTCPATYPBI 13
KUJKOTEKY4ECTH u OCHOBHOTO 3ammra
3aroJIHAEMOCTh (hopmbL. 0,3 16 CTIHCKd, JICHHEC | nabopatoproii Nel TK-2.1
Jedexrsl, CBSI3aHHBIE  C Kgﬁgfg;gg&iﬁiﬂ AKP Nel
HHU3KOH KHMKOTEKY4YECThIO. yKasanmii K

1a00paTOpHOI

pabote

1.13 Kpucrammmzauus wu
3aTBEpJCBaHUE  JINTEHHBIX
CILIABOB, (dbopmupoBaHue
3a[JaHHBIX ~ CTPYKTYpbl U
CBOICTB
TepmonuHaMU4ecKue
OCHOBBI  KpHCTaJJIM3aLlUH.
Ilepeoxnaxnenue,
TOMOTCHHOE M I'eTepPOTreHHOE Wzyuenne Hay4Ho-
3apoXKICHIE LIEHTPOB TEXHUYECKOH
KpHCTaJTU3aL1H. 06 8 mureparypsl u3 | Koncynpranus no K21
IIpeaxpurcranau3anonHoe ' OCHOBHOTO JIP Ne 2
COCTOsIHME paciuiaBa. Poct CIHCKa, YTCHHE
KpHUCTAJIIOB. KOHCIIEKTa JIEKLUI
Hacnencreennocts,  CBs3b
HEePEOXJIKACHUS co
CKOPOCTBIO OXJTaXK/ICHUS,
[IEPETPEBOM, YUCTOTON
pacruiaBa.  CycrieH3HOHHOE
JIUTHE. O6bemHas u
rocieoBaTeIbHas
KPUCTAIU3AIIHS.
1.14 dopmupoBanme
CTPYKTYPHBIX 30H B
OTJIMBKAX. YcnoBHoe Wzyuenne HaydHo-
JieseHue nporecca TEXHUYECKOM
3aTBEpJICBaHUs, HayalbHas JUTEPATYPHI U3
cragus -  (GOpMHpOBaHHE OCHOBHOTO
MOBEPXHOCTHOM  KOpPOYKH, 0.6 16 CIHMCKa, YTCHHE 3amura K-2.1

CTamusi poOCTa CTOJIOYATHIX
KPUCTAUIOB M pPa3BUTHA
IByX(a3HOi 30HBI, CTamUs
3a-BepLICHUS

3arBepaeBaHus.  dakTopsl,
BIMSAIONINE HA  BEJIUYHMHY
CTPYKTYPHBIX 30H B OTJIMBKE.

KOHCTIEKTa JICKIUI
U METOJIMYECKUX
yKa3zaHui K
nabopaTtopHOH
pabote

nabopaTopHOH Ne2




N3yuenne nayuHo-

1.15 Metonapl HCCleI0BaHUS TEXHUYECKOI
3aTBEp/EBaHUS pacillaBa B JMTEPaTyphl U3
OTJIMBKAX. Metoabt OCHOBHOTO ammra
MHKESHEPHBIX pacueToB 0.6 14 CIIHCKa, YTCHHE naGopatopHoi No2 K21
3aTBEpICBAHUS OTJIUBOK. KOHCIIEKTA JISKIUH AKPNo2
Bnusiaue KOH(UTypanuu 1 METOTMYECKUX
OTJIMBOK HA JUIMTEIBHOCTb U yKa3aHUH K
CKOPOCTB €€ 3aTBEpCBaHMUSI. Ta00paTOPHOI
pabore
1.16 YcamouHble MPOLIECCHI
dusnueckas npupoja
00BEMHOW yCaJKU pacriaBa Visyuente Hay«Ho-
u CIUIaBa, HU3MEHEeHHe TeXHITICCKO
YAICITBHOTO obnema JTUTEepaTypsl U3 VYcTHbIH ompoc,
(IIOTHOCTH) CILIaBa IMpPH €ro 16 OCHOBHOTO Bonpoce: 59-65 IK-2.1
OXJIWKACHHM B  JKHUJIKOM, CIICKa, YTeHHE
JKUJIKO-TBEPJIOM U TBEPAOM S —_—
cocrostaun. [Ipemycamodnoe
paciumpenue, (aszoBoe
pacimmpenue.
Uzyuenue Hay4HO-
117 dopmupoBanue nf;):;z:;;if)ﬁs
yCaJO4YHbIX MyCTOT B OCHOBHOLO
OTIHMBKE, Xapaxrep cnucka, yrenue | Koncynpranms mo
yCa/l04uHbIX MyCTOT B 0,3 8 KOHCIICKTA JICKITHIt TP Ne3 IK-2.1
OTJIUBKE, CBSI3b C COCTABOM 1 METOIHHECKIX
cruiaBa u YCIIOBUSAMU -
(hOpMHUPOBAHUS OTIIMBKH. HggSSZ::;HI;ﬁ
paborte.
N3yuenue Hay4HO-
TEXHUYECKOM
1.18 [puObuIH, THTIBI, MecTa JUTEPaTypHI U3
YCT@HOBKH, pacyerT o0bema OCHOBHOTO
NpUOBUIH, TEXHOJIOTHYECKUI 03 8 CIIUCKA, YTCHUE 3amuTa K2 1
BBIXOJI TOAHOTO MeTaija. ' KOHCIIEKTa JIeKIMH | TabopaTopHoit Ne3 '
CriocoObl CHIKEHUST 00beMa U METOJUIECKHUX
npuObLIeH. yKazaHuit K
nmabopaTopHOit
pabore
N3yuenue Hay4HO-
TEXHUYECKOM
1.19 Jluneiinas  ycanka JUTEepaTypsl U3
CIUTaBa u OTJIUBKH. OCHOBHOTO Sammra
®dakTophl, BIASIOIME  Ha 0.3 CIIHCKA, YTCHHE naGopatopHoii Ne3 K21
BEJIMYMHY JIMUTEHHON ycaaku, KOHCIEKTA JICKIUH AKPN2

METO/IbI OTpeaeNeHUs
JINHEWHOH yCaJKu.

U METOJIUYECKUX
YKa3aHUM K
nabopaTtopHOr
pabore




N3yuenne nayuHo-
1.20 Hanpspxenue B TEXHUYECKOH
OTJIUBKax JMTEPaTyphl U3
Mexanuueckue, OCHOBHOTO
Tepmudeckue U (a3zoBbIe 06 1 CIIMCKa, YTCHHUE 3amuTa K21
HanpsDKEHUs B OTJIMBKAX, ' KOHCIEKTa Jiek1uii | 1aboparopHoil Ned '
XapakTep HaIpsHKeHHOTO 1 METOTMYECKUX
COCTOSHHUS -  JIMHEUHBIN, yKa3aHHH K
TUIOCKHA, 0ObEMHBIA. nabopatopHoOn
pabote
N3yuenne HayuHo-
TEXHUUYECKOHN
121 Hanpsoxenus JIUTEPATyPHI U3
BPEMEHHbIE U OCTaTOYHBIE. OCHOBHOTO 3amuTa
Mepsi, CHIDKAIOIINE 0,4 1 9,5 | cmucka, urenue |maGoparopHoii Ne4, TK-2.1
OCTaTOYHBIC HANPSHKEHUS B KOHCIEKTA JIEKIIUN AKPNe4
OTJIMBKAX. 1 METOTUYECKUX
yYKa3zaHui K
nabopaTopHO
1.22 Topsiune TpEeUMHBI H W3ydenne Hay4qHO-
KOpoOJIeHue OTJIUBOK. TEeXHUYECKOH
Mepsl, mpenynpexnaroniue 1 TUTEepaTypHl U3 VYcTHBIH ompoc K21
oOpa3oBaHHe  TpEIIMH B OCHOBHOTO Bomnpocsr 66-73 '
OTJIMBKAX. XomnoxHble CIIUCKA, YTCHUE
TPEIINHEI KOHCIIEKTA JIEKIIH
Hroro no pazaeny 10 8 6 239,5
Hroro 3a cemectp 10 8 6 239,5 9K3aMEH,Kp
Hroro no aucnumninuze 10 8 6 239,5 kypcoas pabora,
9K3aMeH

5 O0pa3oBarte/ibHbIE TEXHOJIOTHH

Jiga  peanuzanM  NpPeAyCMOTPEHHBIX BHUJOB y4eOHOM paboTbl B KadecTBe
00pa30BaTeNbHBIX TEXHOJIOTHI B MpenoJaBaHuu JTUCHMITIMHBI « Teopust TUTEHHBIX MPOLECCOBY
UCIOJIb3YIOTCS TPAJAULIMOHHAS U MOAYJIBHO - KOMIIETEHTHOCTHAS TEXHOJIOTHU.

Jlekuuu MpOXOASAT B TpaauUUMOHHOW (opme, B ¢dopme JeKUUH-KOHCYIbTALUNH U
npoOsieMHbIX Jiekuuid. Teopernueckuid Marepuall Ha MNpPOOJEMHBIX JIEKIMSIX —SBISETCA
pe3ybTaTOM YCBOEHHUS MOJY4YeHHOW MH(pOpMAIMM IMOCPEACTBOM IOCTAHOBKH MHPOOIEMHOrO
BOIIpOCa M IOMCKa MyTe ero pemeHus. Ha nexkuusx — KOHCYJIbTalMSIX H3JI0KEHHE HOBOIO
MaTepuaia CONpOBOKIAETCS MTOCTAHOBKOW BOIPOCOB U JAMCKYCCHEHN B ITOMCKaX OTBETOB HA 3TH
BOIIPOCBHI.

IIpu mnpoBeneHUM J1aOOPATOPHBIX 3aHATHH HCMONB3YIOTCS paboTa B KOMaHIE U
00CyKJI€HUE MOJIyYEHHBIX PE3yJIbTaTOB.

Ha npakTthueckux 3aHATHSX BbIIAETCS NPUMEDP PEIIEHUS 3aJaHMsl, 3aT€M BBIIAIOTCS
UHAMBUAYaJIbHbIE pabOThl, KOTOpbIE BBINOJHAIOTCA B ayAWTOPUH, C KOHCYJIbTallUU
IpenoaaBaress.

CamocrosiTenbHasi paboTa CTUMYIUPYET CTYAEHTOB B IIpoliecce MOATOTOBKH K
71a00paTOPHBIM 3aHATHSIM, ITPH OATOTOBKE K KOHTPOJIBHBIM PabOTaM U UTOIOBOM aTTeCTallnu.

6 YueOHO-MeTOIHUECKOE 00ecTiedeHHEe CAMOCTOSITeIbHOI PadoThl 00yYaKOIIMXCSl
[Ipencrasneno B mpunoxxenuu 1.

7 OuneHoYHbIe cpeIcTBA A5 POBeAeHUsI IPOMEKYTOYHOMH aTTecTaluu




[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAUYecKOe M MHPOPMAIMOHHOE 00ecneyeHue JUCITUTTIMHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTypAa:

1. Jlurelinbie mpouecchl : yueOHoe mocobue / A. U. Bareimes, B. /1. benos, C. B.
JlaktroHoB [u ap.] ; mox obmieit penakuueii B. JI. benmosa. — Mocksa : MUCHC, 2019. — 290 c.
— ISBN 5-907226-01-2. — Tekcr : 31ekTpoHHbIi // JIaHb : 31eKTPOHHO-OMOIMOTEYHAs CUCTEMA.
— URL: https://e.lanbook.com/book/128988 (mara o6pamienus: 08.01.2023). — Pexum
JIOCTYTIA: JUIS aBTOPU3. TI0JIb30BaTENeH.

2. Banbtep, A. 1. OcHOBBI JIUTEHHOrO MPou3BoAcTBa © yueOuuk / A. 1. Banbrep, A. A.
[IpotononoB. — 2-e u3n., ucnp. u gon. — Tynma : Tynl'Y, 2019. — 317 c¢. — ISBN
978-5-7679-4174-2. — Tekcr : anekTponHslii // JIaHb ;| 37€KTPOHHO-OMOIMOTEYHAs CHCTEMA, —
URL: https://e.lanbook.com/book/201245 (nara obpamienus: 08.01.2023). — Pexxum goctyna:
JUISL aBTOPU3. MOJIb30BATEIICH.

0) JlonosiHuTeIbHAS JIUTEPATYpA:

1. OCHOBBI METAJUTYPTrUYECKOr0 Mpou3BoacTBa: yueOuuk / B.A. burees, K.H. Bio-BuH,
B.M. Konoxomnsres, B.M. Canranuk. — Cankr-IlerepOypr: Jlans, 2017. — 616 c. — ISBN
978-5-8114-2486-3. — TekcT: 3AeKTPOHHBIH // DIeKTpoHHO-0MOIHOTeUHas cucTeMa «JIaHby:
[caiiT]. — URL: https://e.lanbook.com/book/90165 (mata obpamienus: 17.01.2023). — Pexum
JOCTyMa: AJi1 aBTOPH3. MOJIb30BaTENCH.

B) MeToanyeckune yKazaHus:

1. IMoramoB M.T'., Komokomeiies B.M. JXunkorekydects U (HOpMO3aIoOIHIEMOCTb. -
Maruuro-ropck: ®I'bOY BO «MI'TVY um. .. Hocosa» 2020. — 14 c.
2. [Toranos M.I"., Konokonbries B.M. Onpenenenne BeTUIHHB 00bEMHOW U TUHEHHON YCaJKu
auTeHbIX caBoB. - Marauroropck: ®I'6OY BO «MI'TY um. I''1. HocoBay. 2020. — 14 c.

3. IloramoB M.I'., Komokomeiie B.M. 3arBepineBanme W CTPYKTypa OTJIHBOK. -
Marnutoropck: @I'bOY BO «MI'TY um. I''M. Hocosay. 2020.-13 c.

4. TloranoB M.I'., Konokoneues B.M. Hampskenust B oTiimBKax.- MarHUTOropck:
®I'bOY BO «MI'TY um. I'.1. HocoBay, 2020.-10 c.

r) IIlporpammHuoe ob6ecnieuenune u MHTEpHET-pecypenl:

IIporpammHoe o0ecneuenne

Hanverosan Ne norosopa Cpok neiicTBHS TULIEH3UH
ue [10 ~

7Zip CcBOOOJIHO 0EeCCPOUHO

FAR Manager|cBo60o1HO 0OeccpoyHO

MS Office No 135 oT GeccpoUHO

2007 17.09.2007
IIpogdeccnonasibubie 0a3bl JAHHBIX H HHPOPMALMOHHBbIE CIIPABOYHbIE CUCTEMbI
HasBanue kypca Cchlika

IICKTpOHHA . Oasa https://dlib.eastview.com/

NepUOANYecKUX u3gaHui East

Hamnuonanbuasa

undopmanmronno-ananuruuecka [URL: https://elibrary.ru/project_risc.asp
s1 cucteMa — PoccucKuM NHIIEKC
Hugopmannonnas  cucreMa - URL: http://window.edu.ru/
EnmHoe okHO gocTyma K
IlouckoBass cucremMa AKageMust
Google (Google Scholar)

URL: https://scholar.google.ru/



https://e.lanbook.com/book/128988
https://e.lanbook.com/book/201245
https://e.lanbook.com/book/90165
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
http://window.edu.ru/
https://scholar.google.ru/

®enepalibHOE TOCYJApPCTBEHHOE
OI0KEeTHOE yupexaenne|URL: http://www1.fips.ru/
«DenepaIbHBIN HHCTHUTYT
Poccuiickass ['ocynmapcTBeHHast
oubamoreka. Karamoru

https://www.rsl.ru/ru/4readers/catalogues/

DNEeKTPOHHBIE pecypcbl ) . " _
Submiorexn MLTY s T JL https://magtu.informsystema.ru/Marc.html?locale=ru
YHUBEPCHTETCKAS https://uisrussia.msu.ru

nH(popMaImoHHAas crucTemMa

MexaynaponHas Gaza http://link.springer.com/

ITOJIHOTCKCTOBBIX )KypHaJIOB

Wudopmanmonnas cucrema -
HopmaTtuBHBIE MpaBOBBIE aKTHI,
OpraHU3alMOHHO-PACTIOPS IUTEN
bHBIE JIOKYMEHTHI, HOPMaTHUBHBIE
U MECTOOMYCCKHUEC JOKYMCHTHI U

9 MaTepuaJbHO-TeXHHYECKOE o0ecnevyeHne JUCIHILTHHBI (MOIYJIs1)

https://fstec.ru/normotvorcheskaya/tekhnicheskaya-zashchita-i
nformatsii

MarepuanbHO-TEXHHUECKOE 00ecleueHUe AUCUUIUINHBI BKIIIOUAET:

1. YueOnas ayauTopust JUisi MPOBEACHUS 3aHITUH JICKIIHOHHOTO TUIIA OCHAIIICHA!

- TEeXHUYECKUMH CPEJICTBAMU OOYYEHHs, CIyKallUMU JUIsl NPEACTaBICHUS Y4eOHOM
uHpopManuu OOJBIIOW ayIUTOPHH: MYIBTUMEAMWHBIMU CPEICTBA XPAaHEHUS, Nepeiadn |
npezcTaBieHus yueOHOH nH(popMaluu;

- CHIeMaIM3UPOBAaHHON MeOebIo.

2. VYyeOHas ayauTopus JJIs TPOBENCHUS JIaOOpaTOpHBIX 3aHATUHM «JIuTelinas
naboparopus» OCHaILlEHa JJaOOPaTOPHBIM 000PYJOBAHUEM:

JIaboparopHoe 00opynoBaHue:

1. IInaBunbHBIC TICYH.

2. TepMuyeckue rneym.

3. JTJabopatopust KOHTpOJISI KadecTBa (POPMOBOYHOM CMECH.

4. TBepromepsl.

5. IIpubops! 115 ucnbITaHus 00pa3I[0B HA H3BHOCOCTOMKOCTb.

6. Mukpockor.

7. lllnudoBanbHble MAILIUHBL.

8. ®pe3epHblil CTAHOK C YUCIIOBBIM ITPOrPaMMHBIM 00ECTIEYEHHEM.

9.dpoOumnku.

10. LlenTpobexHas MalIuHa JINThSI.

11. BakyymHasi 1UTeiiHas yCTaHOBKA.

- CIIeMAIN3UPOBAHHON MEOETIBIO.

3. YueOHast ayquTopust U IPOBEICHHSI TPAKTUIECKUX 3aHATHIA OCHAIICHA:

- TEXHUYECKUMH CPEJICTBAMU OOYYEHHSs, CIYKalllUMU JUIsl TPEACTaBICHUs Y4eOHOM
uHpoOpMauK OOJBIIOW ayIUTOPHH: MYJIBTUMEIMUHBIMU CPEICTBA XPAaHEHUS, Tepeiadn |
npecTaBiIeHus yueOHOH nH(popMaInu;

- CHIeMaIn3UPOBAaHHON MeOeIbIo.

4. YyeOHas ayTUTOPHUS TSI BBIITOJHEHHSI KYPCOBBIX MMPOEKTOB (paboT) OCHAaIeHA:

- KOMITBIOTEpHOM TexHukou ¢ nmaketom MS Office, ¢ moaxmouenuem k cetn «MHTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAITMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAHHON MeOeIbIo.

5. YueOHast ayaAuTOpus Ui TPYNIOBBIX U WHAWBUIYAIBHBIX KOHCYJbTAIUH, TEKYILEro
KOHTPOJISI M TPOMEKYTOUHOM aTTECTallM! OCHAIICHA!

- KOMIIbIOTepHOH TexHuKol ¢ nmaketomM MS Office, ¢ noaxmoyennem k cetn «HTEpHET»
Y C TOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEebHYIO CPETY YHHBEPCHUTETA,

- CTIeLMAIN3UPOBAHHON MEOETIBIO.
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6. [Tomenienue asi caMOCTOSATEIHHON paOOThI OCHAIICHO:

- KOMIIbIOTepHOI TexHukoi ¢ maketom MS Office, ¢ moakmouennem k cetu «MHTEpHET»
U C JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEeIbHYIO CPE/ly YHUBEPCUTETA,

- CIIeMAIM3UPOBAHHON MEOEIIBIO.

7. TlomemieHue aiasi XpaHeHHss W NPOMUIAKTUYECKOrO OOCIYXHMBaHHUS Yy4eOHOTO
000pyI0BaHUS OCHALIICHO:

- CIIeUMAIM3UPOBAHHON MEOEIBIO: CTeIIaKaMH JJIsl XpaHEHHsI y4eOHOT0 000pyA0BaHMS;

-MHCTPYMEHTaMH JJIsl PEMOHTA Y4eOHOTO 000pyI0BaHHS;

- ikadamu It XpaHeHUs y4eOHO-METOIMUECKON TOKYMEHTAIIMY U MaTEPUAIOB.
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6 YueOHO-MeTOoaAHUYeCKOe o0ecneyeHne caMOCTOATEIbHOI padoThl 00y4aloIUuXCs

AyIuTOpHas CcaMOCTOsITeNIbHAs padoTa CTYJACHTOB Ha J1a0OpPaTOPHBIX  3aHATHIX
OCYILECTBIISICTCS I10/I KOHTPOJIEM MPETIOAABATEINS B BUJIE BBITIOJIHEHHUS IPOTPaMM JIa00OPaTOPHBIX
paboT U MPaKTUYECKUX 3aJIaHUMN.

BHeayutopHasi caMocTosITelIbHAs padoTa CTYJICHTOB OCYIIECTBIISICTCS B BUJIC YTEHHS C
npopaboTkoil Matepuana, ohopmieHUS TaO0OPAaTOPHBIX PadOT W TOJATOTOBKE K WX 3allHTe,
BBINOJIHEHUS TPAKTHYECKUX 3aJ]aHUH M KYpCOBOW paOOTHI.
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Bomnpoce! 1151 poBeieHNsi YCTHOTO ONPOCA 00yYAKOIIMXCS

Jist gero nuTermkaM HeoOX0MMO 3HaTh CKOPOCTh M BpEMsl 3aTBEP/I€BAHUS OTIMBOK?
Kak xapakrepusyercss KHHETHKA 3aTBEPAEBAHUS OTINBOK?

Uro takoe K03 UIMEHT 3aTBEpACBAHNUS, KAKOBA €r0 Pa3MEPHOCTh, OT Y€ro OH 3aBUCHT?
[Touemy MeTOIbI U3YYEHUS 3aTBEPACBAHUS JACTATCS Ha MPSIMBIE U KOCBEHHbIE?

MeTox BEUIMBaHUS KUAKOTO OCTAaTKA.

Merton Tepmorpaduu.

Meton 30HAMPOBAHUA.

Metox BBeICHHSI HHAUKATOPOB.

du3nUecKoe U MaTeMaTHYECKOE MOJICITMPOBAHHE MTPOIIECCOB 3aTBEPICBAHUSI.

. Kakue enie Merospl n3yueHus 3aTBEpAEBAHNS MOTJIU Obl IPE1JIOKUTh BbI?
. Kakue cTpykTypHble 30HBI MOTYT OBITh B OTJIMBKAaX W3 CIUIaBa, 3aTBEPACBAIOLIETO IpU

IIOCTOSIHHOM TemIieparype B MeTaliindeckoil popme?

Kakue cTtpykTypHble 30HBI MOTYT OBITh B OTJIMBKAax M3 CIUIaBa, 3aTBEP/AEBAIOLIECTO B
UHTEpBaJIe TEMIIEPATyp B IECYAHO-TIIMHUCTON Gopme?

Kakune ¢axTopsl U Kak BIUAIOT Ha (POPMUPOBAHHUE MOBEPXHOCTHON KOPKH OTIMBKHU, YTO
OHa U3 ce0s mpeacTaBIsieT?

Yro Takoe «30Ha TPAHCKPUCTAIUIN3ALMKW» B OTJIIMBKE, YTO BJIMSAET Ha €€ MPOTSKEHHOCTh?
Kak ¢opmupyercs kpucraminueckas CTpyKTypa LEHTpalbHOW oOmactu oTauBKU? UTo
BIIUSIET HA €€ MPOTSHKEHHOCTD?

Kak hopmupyercst «koHYyC 0CaxJIeHHUS»?

Hcrnonb3ys KpUBYIO 3aTBEPIECBAHMS, ONIPEACIIUTE, KAK MEHSAETCS CKOPOCTh 3aTBEPACBAHNUS
otnuBoK? Kak 3T0 BiIMseT Ha CTPYKTYPHbIE 30HbBI?

Urto Takoe JXUIKOTEKyuecTh U popMo3zanonHsieMocTb? Kakue nedexTsl OTIMBOK CBA3aHbI
C 3TUMH cBoiicTBamu paciuiaBoB? Uto Takoe HyneBas xkujakorekydectb? Kak onpenenurs
pa3nuyHble BUIBI KUIKOTeKyuecTH? Kak u3MeHsieTcs: mpakTHueckasl >KMJIKOTEKYy4eCThb
CILIABOB OJIHOM CUCTEMBI?

Kaxk n3mensercs ycioBHO-UCTUHHAS KUIKOTEKYUYECTh CIIABOB OJHOM CHCTEMBI?

Kaxk BnusieT Teninoconepkanne U MeperpeB paciyiaBa Ha €ro KUJKOTEKYIECThb?

Kak Biuser Ha XUIAKOTEKYy4eCTh pacIljlaBa XapakTep 3arBepleBaHus? Kak BIMAOT
Terio(U3nUecKrue CBOICTBa paciiaBa Ha )KUJIKOTEKYy4eCTh?

Kak cBsi3aHbl KMJIKOTEKy4ecTh M BS3KOCTh paciiiaBa? Kakue ¢akTopbl BIUSIOT Ha
KUJKOTEKYYECTh?

Kak BaustroT Ha OpMO3anoIHsAeMOCTh TeIIopHU3nYecKre cBocTBa Matepuaia Gopmbl?

. Kak BnustroT HarpeB 1 00JIMII0BKA METAUNIMYECKUX (POPM Ha UX 3aIOIHAEMOCTh?

Kak Brnusior Ha (OpMO3amoIHIEMOCTh BIKHOCTh W Ta30TBOpPHast CIIOCOOHOCTH
(OpPMOBOUHBIX MaTepUaIoB?

. Kak BIusIIOT MOBepXHOCTHBIE CBOMCTBA paciiaBa Ha (hOpPMO3aIoIHIEMOCTh?

. Kak Bauser razonponuiiaeMocTb (hOpMOBOYHBIX MaTepHaoB Ha (POPMO3anOIHIEMOCTh?
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Kaxkwue cBoticTBa Matepuasna ¢opMbI BIUSIOT Ha €€ 3arnojiHeHue?
Kak BIHSIOT CKOPOCTh TEUEHHS paciljiaBa U Harmop Ha OpPMO3anoaHsIeMOCTh?
Kak BaustiroT Ha OpMO3anoIHAEMOCTh MECTHBIE COIPOTUBIICHUS B
KaHaJax JUTCHHOH GopmbI?
Kak Binser MecTo no/iBojia Ha 3aroJIHSIEMOCTh TOHKUX CTEHOK?
Kakue ycinoBus 3aJIMBKH BIMSIOT HAa (JOPMO3aNOTHIEMOCTh?
Kakue mpoObl HCTIOIB3YIOT AJISt ONPEAeIICHHS KUIKOTEKYIeCTH ?
Kakune npoObl HCHONB3YIOT AJIs OIpeaesieHus: popMOo3anoaHsIeMOoCcTn?
Urto Takoe oObeMHas ycajika CIiaBa, Korja OHa MPOUCXOIUT?
Ot 4ero 3aBUCHUT ycaJlKa B JKUAKOM U TBEPIOM COCTOSIHUSIX?
OT 4yero 3aBUCHUT BEJIMYMHA YCAJKU CIUIaBa IIPU €T0 3aTBEPECBAHUU?
Yro Takoe mpenycano4Hoe pacliupeHue?
Kak nmposiBisiercss o0beMHas ycajika B OTJIIMBKax?
Kak BinsieT uHTEpBal 3aTBEPIEBAaHNUs CIUIABA HA PACIIPEACICHUE
CaJI0YHbIX IIYCTOT?
Mexanu3m 006pa3zoBaHus yCaJ0YHOM paKOBHUHBI.
MexaHu3m 00pa3oBaHus yCaJ0UHBIX TOP.
®dakTopsbl, BIUAIOIINE HA 00pa30BaHUE YCAJOUYHBIX PAKOBHH.
@dakTopsbl, BAUAIOIINE HA 00pa30BaHUE YCAJOYHBIX ITOP.
Metonrka 3KCIEpUMEHTAIBHOTO ONpeeIeHns 00beMa ycaa0uHbIX
IIyCTOT.
MeTtoauka 1 pacdeT IJI0OTHOCTH TMAPOCTaTUYECKUM B3BEIIMBAHUEM.
Kak nuHeliHas ycaaka cKa3bIBaeTCsl HA KaueCTBE OTIMBOK?
Uro Takoe cBoOOIHAs JInHEHHas ycanaka? OT Kakux (paKTOpOB OHA3ABUCHT?
Ot yero 3aBucut nepopmanus Gopmbr?
Kak BimseT Ha JIMHEHHYIO yCaaKy OTJIMBOK CIIOCOO HM3rOTOBICHHS (OPM M COCTaB
dbopMOBOUYHOM cMecH?
Uem 00BACHUTH HEPABHOMEPHOCTH JINHEMHON YCAIKH TIO JITTHHE OTIUBOK?
Uro Takoe TepMHUeCKOe pacuiupeHue (OopMbl, KaK OHO BIMSET Ha JUHEWHYIO yCaJKy
OTJIUBOK?
B kakux ciydasx nuHelHas ycaaka Oonblie cBoOoaHON? Kak onpenenuts TUHEHHYIO U
JUTEHHYIO yCaJlKH C MOMOIIBI0 00pa3loB OoJbIION UIMHBI? B yem mpeumyiecTBa U
HEJI0CTaTKU 3TOT0 criocoda’?
OnumuTe NPUHIMIT U3MEPEHUs CBOOOAHOM M 3aTpyAHEHHOU ycaaku Ha mpubope A.A.
boysapa.
OnumuTe NPUHLIUI U3MEPEHUS U pe3ybTaThl 110 MPOJIeaHHOM paboTe.
Kakue HanpskeHus SBIIAIOTCS BPEMEHHBIMUA U OCTaTOYHBIMU?
Kakum MoxkeT ObITh XapakTep HapsKEHHOTO COCTOSIHUS OTIMBOK?
Kakue HanpskeHMs Ha3bIBaIOT yCaJOUYHBIMHM, YTO SBJISETCS UX IPUUUHON?
Kakue HanpspkeHus: Ha3bIBAIOT (Pa30BBIMH, UTO SBISETCS UX MPUYUHOMN?
Kakue ¢a3oBbie mpeBpalieHust IPOTEKAIOT B JKEJIE30yTIIEPOAUCTHIX CIUIABAX U K YeMY OHH
IPUBOJAT?
Kakue HanpskeHMs Ha3bIBalOT TEPMUUYECKUMHU, UTO ABJIAETCSA UX MPUUYUHON?
Kak BO3HHMKAIOT U pa3BUBAIOTCS TEPMUUYECKUE HATIPSIKEHUS 110 CEUEHUIO OTJIMBKU?
Kaxne HanpspkeHus pa3BUBAOTCS B TPEX3BEHHOM peneTke?
UTto Takoe JTUTEHHbIC HAMPSIKEHUS?
Kakwue nedektsl cBsi3aHbl ¢ MEXaHUYECKUMHU HaNPSKEHUSIMU?
Kakwue nedextsl 00yciaoBieHbl TEPMUUECKUMU U (Pa30BBIMH HAIPSHKEHUAMU?
Kak BIusIOT HanpsHKeHUs Ha SKCIUTyaTaluio OTIUBOK?
Yro Takoe penakcanys HalpsKeHUn?
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72. Kak CHU3UTH ypOBEHb MEXaHUUYECKHUX HAIPSKECHUHN?
73. Kak cHU3UTh YPOBEHb TEPMUUYECKUX HAMIPSKECHHIA?

Ayoumopnusie KOHmpobHblE PAOONIbL:
Ayoumopnas konmpoavuas paboma Nel.

Bonpocwl k konmponvhou pabome:

OxapakTepu3yiTe B3aUMOCBSI3b KHUJIKOTCKYIECTH M TEMIIEPATYPHI.
Knaccugukarus cnoco6oB 3anuBku Gopm.
CyIIHOCTB MPOIECCOB MUTAK03aAeP KaHusl U TOHKOW OYHCTKH CIIABOB B KaHAJIAX JINTHUKOBOM
CHCTEMBI.
CymHoCTh Tmpoliecca pacKUCICHHS METAJUIMYECKUX PACTIIIABOB U €T0 BH/IBI.
Bup! )KUIKOTEKY4ECTH U CIIOCOOBI €€ U3MEPEHUSI.
DopMO3anoTHIEMOCTh, €€ CYITHOCTh, 00ECTICUCHHE 3aITOJTHEHUSI TOHKOCTEHHBIX OTJIMBOK.
CymHOoCTh mporiecca papuHUPOBAHUS METAIUTHUECKUX pacIuiaBoB. CriocoObl
padbUHUPOBAHUS.
CymHOCTh HENPEPHIBHOCTH MOTOKA MPH 3aIIOJIHEHUH (YOPMBI.
CymHocTts 1uddy3un B )KUAKHX METaIaX U ciijlaBax. UTo oHa XapaKTepu3yeT, TO Yero
3aBHCHUT, KAKOE BIIMSHUE OKA3bIBACT HA CIUIABHI.

OxapakTepu3yiTe KOHQUTYpaIui CBOOOHO-TTAIAI0IIUX CTPYH.

OcHoBHBIE TPEOOBaHMS K TUTHUKOBBIM CHCTEMaM.

PaduHrpoBaHue CIIJIaBOB OT HEPACTBOPUMBIX TIPUMECEH.

TennonpoBoIHOCTh M TEIUNIOEMKOCTh METAJIIIOB U CIIJIABOB.

B yem npenmymiecTBa U HeJOCTATKH TU(PHY3HOHHOTO B 0CaJOYHOTO PACKUCIICHUS.

TernnonpoBoIHOCTh ¥ TEIIOTa 00pa30BaHKs METAIUIOB U CIUIaBOB. X poib B
(OpMHPOBAHUH KUIKOTO COCTOSHUS.

CyIIHOCTB MPOIIECCOB yIAICHUS Ta30B U3 KUIKHUX CILIABOB.

Knaccugukanus TMTEHHBIX CIIaBOB.

Meponpusitust mo 60pb0e ¢ HeMeTaAITUYECKUMH BKIIOYSHUSIMH B OTJIMBKAX.

CyIHOCTB MPOIIECCOB TUIABJICHHUS METAJUIOB H CIUTaBOB. B 4eM CXOCTBO M pa3inyme.

OCHOBHBIC THITbI TUTHUKOBBIX CHCTEM.

OCHOBHBIE 2JIEMEHTHI JTJUTHUKOBBIX CUCTEM U MX Ha3HAYCHHE.

Temnora maBJIeHUs U TEIUIOTA CILIABJICHUS CIIJIABOB UX POJIb B IPUTOTOBJICHUHU CILIABOB.

Ayoumopnas konmponvhas paboma Ne2.

Bonpocwl k konmponvHoti pabome:
OcHoBHBIE TpeOOBaHMs K MPUOBLIAM, UX (popMa, MECTa yCTaHOBKH.
MukpoaerupoBaHue CIIaBoB.
CymHocTs nporecca MOAU(DUIIUPOBAHUS CIUIABOB.
Uro Takoe MOAU(PHUKATOPHI U AJI YETO OHU HYKHBI B JIUTEHHOM IPOU3BOJICTBE.
Yro Takoe MOIU(PUIIMPOBAHNE HHTUOUTOPAMH.
YTO TaKO€ MOAU(PUIIMPOBAHNE UHOKYJISATOPAMHU.
B 4em pazHuIa MeXIy MUKPOJIETHPOBAHUEM U MOIU(DHUIIMPOBAHUEM.
B yem pazHuiia MeX1y TerupOBaHUEM U MUKPOJIETUPOBAHUEM.
CyIHOCTh NOBEPXHOCTHOIO JIETUPOBAHHUS CIUIABOB U €r0 BAPUAHTHI.

. CymHOCTh 00bEMHOT0 JIETUPOBAHUS CIVIABOB U €r0 BapUAHTHI.

. Kakumu cBoiicTBaMu TODKHBI 00J1a1aTh MOAU(PHUKATOPEI — MHOKYJISTOPHI U TOYEMY.
. Uto Takoe peMoau(PUKATOPHI U AEMOAU(PUKATOPHI CILIIaBOB.

. Kak MOXHO ynpaBisiTh CTpYKTYpOH CIJIAaBOB MTOCPEACTBAM MOAUDULIPOBAHHUSL.

. UeM oTamnyaroTcs apyr OT Jipyra npouecchl pahuHUPOBaHUS U MOIU(DUIIUPOBAHUSI.

. Knmaccudukanus cnoco6oB MoaupuuupoBaHus CILIaBOB.

. Kimaccudukanmst cmoco60B JIerupoOBaHus CILIABOB.

. CriocoObl pagHUPOBAaHUS METAIIJIOB U CIIJIABOB.
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B©OooNoOOAWD

0.

Yro Takoe MOIU(PUIIMPOBAHNE TTOBEPXHOCTHOAKTUBHBIMH 3JI€MEHTAMHU.
CymHocTts nporecca Au¢pGy3HOHHOTO PACKUCIECHUS METAJIOB U CIJIaBOB.
CyurHocTh 3aKOHA HEMPEPHIBHOCTHU MOTOKA YKUJIKOTO CIUIABa.
CymHOCTh npoliecca pacKUCICHUS METAIJIOB U CIUIABOB.
Omnwucare cTpoeHre 00JIacTH 3aTBEpACBAHUS.
MexaHu3m pocTta KpUCTaNIOB. BiusHHE CKOpOCTH OXJIaXJAE€HHA Ha pPOCcT U  (dopMmy
KpHUCTAJIJIOB.
Kpucrannuzanus Ha npumecsx. @akTopbl ONpeIeIsIoNIne ee.
Packpoiite CymHOCTh HMOHSTHUS «IIEPEOXJIAKACHUE» MPU KPUCTAJUIM3ALUMU U MOKAKUTE €ro
CBSI3b CO CKOPOCTHIO OXJIAXKACHHUS.
Packpoiite cymHoCTh 00bEMHOI U MOCIIE0BATEILHON KPUCTALTU3AIINHN CILIABOB.
Bupl MeCTHBIX COMTPOTUBIICHU U MTOTEPh HAMOPa B IUTHUKOBBIX CHCTEMaX.
OxapakTepu3yiiTe OCHOBHBIE (DAKTOPHI, BIUSIONINE HA 3aMOTHICMOCTh (hOpM.

AyoumopHas koumpoavhas paboma Ne3.

Bonpocul k koumponvHotl pabome:
CymHOCTh TOMOT€HHOTO 00pa30BaHuUs IIEHTPOB KPUCTAILTH3AIHH.
CymHOoCTh mpoliecca KpUCTAITU3aluU Ha PUMECSX.
CymHOCTh TEPMOAMHAMUYECKOH TEOPUH KPUCTATUIN3ALUH CILIABOB.
[TpuuuHbl 00pazoBanus V — o6pa3Hoi, JI — oOpa3Hoi U 00paTHOM 30HAIBHOMN JIMKBAIIHH.
OxapakTepu3yiTe CBA3b JCHIPUTHOW JIMKBAMU C KOI(DOUIIMEHTOM pacmpeaesieHus
3JIEMEHTOB B OCHOBE CIJIaBa.
BnusiHre ckopocTr oXJaxIeHus Ha (OPMY KPUCTAILIOB.
['eTeporeHHoe 3apoXKACHUE IEHTPOB KPUCTAILITU3AIUY.
[TokaxxuTe CymIHOCTH [JEHCTBHS Ha TIPOLECC 3aTBEPACBAaHUS OTIMBKH HAPYXHBIX H
BHYTPEHHUX XOJIOIUIILHUKOB.
OxapakTepu3yiTe OCHOBHBIE CXEMBI IEPEOXIIAXKICHUS B IIEHTE OTIUBKU.
BausiHue koH(Urypanuu OTIMBKH HAa CKOPOCTh €€ 3aTBEp/ICBaHMU.
OxapakTepu30BaTh CTPOCHHUE 00JIaCTH 3aTBEPACBAHUS.
OCHOBHBIE XapaKTEPUCTUKU MAKPO- U MUKPOCTPOEHHSI OTIIMBKHU U UX CBSA3b MEXY COOOH.
CTpyKTypHBIE 30HBI B OTJIMBKE ¥ MMPUYNHBI HX 00pa30BaHUS.
["'oMoreHHoe 3apoXk/IeHUe LIEHTPOB KPUCTAJUIU3ALINY.
MexaHn3M pocTa KpUCTaJIOB.
OOBsicHUTE TPUYMHBI JIEHIPUTHOTO POCTA KPUCTAIJIOB.
Uro Takoe nepeoxIakICHNUE TPU KPUCTAIUTH3AINHN B €r0 CBSI3b CO CKOPOCTHIO OXJIAXKICHHSL.
CyIIHOCTh KPUCTAJUIU3AINH Ha TPUMECSX.
OxapakTepHu3yiiTe OCHOBHBIE CITIOCOOBI PETYIMPOBAHMS OXJIAXKIEHUS OTJIMBKH B (popMme.
OO0beMHas U ocneI0BaTeNbHAs CTAINH KPUCTAITU3AINN OTITUBKH.

Ayoumopnas konmponvhasn paboma Ne4.

Bonpocwl k konmponvHoti pabome:
Bunpl HanpspkeHuUH B OTJIMBKax, NPUYMHBI HMX IOSBIEHMS, MEPHl IO CHIKEHHUIO H
YCTPAaHEHHUIO.
["a30BbIe 1e(DEeKTHI B OTIUBKAX U MYTH UX YCTPAHEHHUS.
Mexanu3m 00pa3oBaHus PacCEIHHON U 30HAJIbHOM yCaJOYHON MOPUCTOCTH.
Bnusiaue opMbl OTIMBKY HA Pa3BUTHE YCAIOUHBIX ITYCTOT.
Paccesannas ycagodHast ¥ 30HaJIbHAs! IOPUCTOCT.
BnusiHue ycnoBuii 0XJ1aKI€HUS HA pa3BUTHE yCAIOYHBIX IIyCTOT B OTJIMBKAX.
O6bemMHas ycazka cruiaBoB. Bujpl Opaka nmo npuunHe 00beMHON yCaaKu.
CymHOCTb JINHEHHOW 1 TUTEHHON ycanku. B uem pa3HuLa Mexny HUMH.
MexaHnnu3m 006pa3oBaHus ycaJOUYHON PAaKOBUHBI B OTJIMBKE U ITYTH €€ YCTPaHEHHUS.
BnusiHue coctaBa M TEXHOJIOTMYECKUX (PAaKTOPOB HA Pa3BUTHE BHYTPEHHUX HAINpPSDKEHUH B
OTJIUBKAX.
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CBobopHas ¥ 3aTpyJHEHHAs ycaJiKa OJIMBOK. Buibl Opaka Mo BUHE YCaIKu.
CymHocTh npurapa Ha OTJIMBKAaX, €r0 Pa3HOBUIHOCTH, ITyTH YMEHBIIEHUS U YCTPAHEHUS.
[TprunHbl 00pa30BaHus XOJNOJHBIX TPEIIUH B OTJIMBKAX IIyTH UX YCTPAHEHUS.
Jlunelinas ycajka CIiaBoOB. BUbI Opaka 1m0 MpUYMHE JTUHEHHON yCaIKH.
OcHoBHBIE 3Talbl 00BEMHOM YCaKH CIIABOB U KO3 (HUIIMEHTHI 00BEMHOM YCaIKH.
CymHoCTh npeaycagoyHoro paciiupenys cruaBoB. Ero BiausHue Ha ycaaky.

CBs13b 00bEMa ycaJI0OuHBIX MYCTOT C IUAarpaMMOM COCTOSTHUS CILIaBa.
Oransl U IPOLECCHl B3aUMOICHCTBHSI Ha TPAaHUIIE KOHTaKTa IIOBEPXHOCTEH OTIMBKHU U (YOPMBIL.
dopMHpOBaHUE TA30BOM CPEIbl TUTEHHOM (HOPMBIL
CymHocTs nporecca 00pa3oBaHMs ropsiuMX TPELMH B OTIUBKaX. [lyT ycTpaHeHus ropsaunx
TPEILHH.
BnusiHue coctaBa paciuiaBa Ha pa3BUTHE YCAJOYHBIX IIyCTOT B OTJIMBKAX.
OxapakTepu3yiTe OCHOBHBIE METOJbI PEryJIMPOBAaHHS TEIJIOBBIX MPOIECCOB B (opMme C
LEJIBbIO TOIYYECHHs] OTJIMBOK € 3aJaHHOM CTPYKTYpPOH.
TemrieparypHbie OIS OTIUBKY M (POPMBI B ITpOIECcCe 3aTBEPACBAHU.
OxapakTepu3yiiTe OCHOBHBIE METO/IbI HCCIIEA0BAaHNUS 3aTBEPACBAHMs CILIIABOB.
BnusiHue TemnepaTypsl 3aJIMBKU Ha Pa3BUTHE YCAJOYHBIX IIYCTOT B OTJIMBKAX.

HBOOoNOoO O RWN

19.
20.
21.
22.
23.
24.
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26.
27.
28.
29.
30.
31.

0.
. CTpyKTypa MOTOKOB XHUAKUX METAJJIOB M KOH(DUTYypaIis cCBOOOIHO MaJaroueil crpyu
12.
13.
14.
15.
16.
17.
18.

Bonpocsl k 3x3ameny (3 cemecTp)

JluteliHble CIIaBbl: 00IAsk XapaKTePUCTUKA, TPEOOBaHHS K HUM, 00J1aCTH IPUMEHEHUS,
KJIaCCU(UKAIIUN

[1naBneHUEe METAIIOB U CILIABOB

CoBpeMeHHBIE MOJICIIA CTPOSHUS )KHJIKUX METAJUIOB U CILIABOB

CBolicTBa )XHJIKMX METAIIOB U CIUIaBOB

TerutoBble CBOMCTBA METAJIIOB

JluteliHble CBOMCTBA CIUIABOB M UX Kilaccu(UKanus

JlaBieHre napa U UCTIApEHUsT METAJIJIOB U CIUIABOB

OO01mure 3aKOHOMEPHOCTH B3aMMOJICHCTBHUS METAJUTMUECKUX PACIUIABOB C Ta3aMHU
Hemeranmuveckue BKIFOYCHHS B METaJIaX U CIIaBax

Knaccudukanus cnoco6oB 3anuBku popm

3aKOH HENPEPHIBHOCTU IIOTOKOB METAJUIOB U CILIABOB

Pacuer ncreyenust Mmerania u3 Kopiia

Pacuert 3amonHeHus noiocTu TUTEHHON POopMBbI

[[nako3anepxaHue | TOHKAs OUYUCTKA CIJIABOB

KunakoTekydecTs CIIIaBOB M METOABI €€ H3MEPEHUS

3aBUCUMOCTb JKMJIKOTEKYYECTH OT TEMIEPATyphl U €€ CBSI3b C AMArpaMMOM COCTOSIHUS
3anonHAeMOCTh (POPM U MEPOIIPUATHUS 10 OOECTIEUESHHUIO 3aIIOJTHEHNS TOHKOCTEHHBIX
OTJIMBOK

TepMoanHaMuuecKast TEOpUS KPUCTAIUIU3ALUH

["omoreHnHoOe 3aposkeHIE LIEHTPOB KPUCTATU3aLUN

['eTeporenHoe oOpazoBaHHe EHTPOB KPUCTATU3AINH

Kpucrannu3zamnus Ha npumecsx

MexaHu3M pocTa KpUCTaJJIOB

OObeMHas 1 nocie10BaTeNNbHAas KpUCTATU3alUs

CBs13b IIEPEOXIIAXKIEHUS CO CKOPOCTBIO OXJIAXK/IEHUS, IEPErPEBOM, UNCTOTOM pacIuiaBa
B3aumopeiicTBie pacmiiaBoB ¢ BOJIOPOAOM

B3aumoneiicTBue paciuiaBoB ¢ a30TOM

B3anmoneiicTBre paciiiaBoB ¢ KUCIOPOJOM U PACKUCIEHUE UX

MoaudunuupoBaHue CIIaBOB

[Tepexon MeTaiIa U3 )KUIKOTO COCTOSIHUS B TBEPOE

Crpoenue 001acTi 3aTBepAeBaHUS



Bomnpocel k 3x3ameny (4 cemecTp)

[Tponecc popmMHupOBaHUs CTPYKTYPHBIX 30H B OTJIMBKaxX

TemneparypHble M0JIs1 OTIUBKU M (POPMBI B IIpoliecce 3aTBEPACBAHUS

BnusiHue koHpUrypanuu OTIMBKY Ha CKOPOCTh 3aTBEPACBAHUS

PerynupoBaHue TEmI0BbIX IPOLIECCOB B (hopme

[TpruMeHeHne X0NOANIBHUKOB U UX paboTa

JlenapuTHAas TUKBALUs B OTJIMBKAX U IYTH €€ YCTPaHCHMS

30oHanpHas TUKBAIMS B OTJIMBKAX U IYTH €€ YCTPAaHCHHS

JINTHUKOBBIE CUCTEMBI, UX TUIIbI, KOHCTPYKLIMH, METObI pacuera

dusnueckas npupoaa 00bEMHON yCaaKu U KOAPPHUIIMEHTH! YCaIKH

0. KoHueHnTpupoBaHHas ycaJouHasi pakOBUHA

11. PaccesiHHas ycajqouHasi HOPUCTOCTh

12. CBa3b 0O0beMa ycaJOUHbIX ITyCTOT C IUarpaMMOil COCTOSIHUS CIIaBOB

13. IlpuObLIH, UX THIIBI, MECTA YCTAHOBKH, pacueT 00beMa U pa3MepoB

14. Buzpl HanpsKEHHOT'O COCTOSIHUS OTJIMBOK

15. CBoGonHast 1 3aTpyAHEHHAs yCaJKa OTIUBOK

16. Mexanuueckue cBOicTBa CIJIaBOB BOJIM3H TEMIIEPATYp CONUIYCa

17. Metonpl ucciief0BaHMs TUHEWHOM ycaaKu 1 00BEMHOM YCaIKu CILIaBOB

18. da3oBble, TepMHUUECKUE, YCAJOUHBIE HATPSDKEHUS B OTJIMBKAX

19. BausiHue cocTaBa CIuiaBa M TEXHOJIOTUYECKUX (PAaKTOPOB HA Pa3BUTHE BHYTPEHHUX
HalpsOKEHUH B OTJIMBKAX

20. CBsi3b TOPSYETIOMKOCTH C TUATPAMMOM COCTOSTHHS

21. PacueT 00pa3oBaHus ropssunx TEIIUH

22. X0n0JHbIC TPEUTUHBI B OTIMBKAX

23. I'a3oBas cpena TUTeiHON POopMBI

24. T'a30BbIe PaKOBUHBI IK30T€HHOTO TPOUCXOXKICHHS

25. I'a30BbIe PaKOBHHBI HHIOTEHHOT'O IPOUCXOXKICHHS

26. YcioBust 00pa3oBaHUsI CHTOBUIHOW MOPUCTOCTH

27. IIponiecchbl B3aMMOIEHCTBHS Ha TPaHULIE KOHTAKTa MTOBEPXHOCTEH OTIMBKHU U (DOPMBI

28. MexaHWYeCKHiA TTpHUTrap

29. Xumuueckuil npurap

30. Tepmuveckuii mpurap

31. MeponpusTHs 10 CHUXKEHUIO U YCTPAaHEHUIO IIpUrapa

Boo~NoO~wWNE

KypcoBas pabora nomxna 0bITh 0opmiteHa B cootBeTcTBUU ¢ CMK-O-CMI'TY-42-22
«Kypcoas (pabota): cTpykTypa, coepkaHue, o0lIre NpaBuiia BEITOJTHEHUS U 0)OPMIICHUS .

IlpumepHnuwiii nepeuenv mem 015 Kypcogou pabomwl

«PacyeT MTMTHUKOBO-TIUTAIOIIEH CUCTEMBbI OTJIMBKUY HanuMeHOBaHNE OTJIIMBKH 10 YEPTEKY
Hanpumep "[lIkuB", «bykcay, «I[lnuta» u a.p..

3amanue Ha KypcoBYIO paboTy BbIIAET JIGKTOP. B 3a1aHny peICTaBIeH ICKU3 IeTalld, MapKa
CIUIaBa, Macca OTJIMBKHU.

KypcoBast paboTa cOCTOUT U3 MOSCHUTEIHHOMN 3aMUCKU U TpadUIeCKON JacTH.

COO@pOfC'aHUE NOSACHUMENbHOU 3aNUCKU

Br16op 1 060CcHOBaHME TONOXKEHHS OTIUBKU MIPU 3aJTUBKE.

Br160p 1 060cHOBaHME THTIA U KOHCTPYKITUU JIATHUKOBO-TIUTAIONIEH CUCTEMBI.
Pacuer BpeMeHnu 3anonHeHus: GOPMBI.

Pacdet OCHOBHBIX CEUEHUH U Pa3MEPOB JIMTHUKOBO-MTUTAIOIIEH CUCTEMBI



I'pagpuueckas wacmo
UYepTexk neTaiu ¢ dIeMEHTaMHU JIUTHUKOBO-TIMTAIOICH CHCTEMBI, BHIITOJHEHHBIH Ha popmare A2.

B xoze peanu3zanum 00pa3oBaTebHOTO MPOIEcca TAKKE MPEANIOIAaraeTcs IPOBEICHHUE
1a00paTOPHBIX padoT.

Ilepedyennb J1adopaTOPHBIX padoT:

3aTBepAeBaHUE U CTPYKTYpa OTIUBOK.

KunkorekyuyecTs U GOPMO3aNOTHAEMOCTb.

Onpenenenne BEIMYMHBI 00bEMHON M TMHEWHOW YCaJKH JTUTEHHBIX CIUIABOB.
HanpsbxeHus B OTIMBKAX.

Oougue mpeodosanus K ohpopmaenuio omuema no 1ad6oOpamopHvim padomam:
[Tocrne BeIMONTHEHUS 1a00paTOPHOI pabOTHI OTYET OPOPMIIIETCS B COOTBETCTBUU C
tpeboBanusimu CTII opranuzanuu.

OTyYeT cocTaBIACTCS CTYJIEHTOM B TETPAJIU 110 JIA0OPATOPHBIM paboTam
JlaboparopHas paboTa HyMepyeTCsl U YKa3bIBaeTCs €€ TeMa.

Hanpuwmep: JlaGoparopnas pabora Nel

3ameepoesanue u cmpykmypa omiugok.

Texct oTuera AeaUTCA Ha J1Ba pas/elia, KOTopble 0003HaYaroTCsa apadCKUMU LuppaMu
Hampumep: 1. Beenenue.
2. BeimonHenue paboThl.
4. Pa3znensl, B CBOIO OUYEpEIb ACIATCS Ha MOAPA3/IEibl, KOTOPbIE TOXKE HYMEPYIOT apaOCKUMU
udpamu B npenenax paszaena. Homep nojapaszaena cocTout U3 HoMepa pasjiesia 1 Homepa
nojipasziena, pas/ieJeHHbIE TOUKaAMHU.
Hampuwmep: 1. Beenenue.
1.1. MeTonb! n3y4eHus 3aTBEpJAEBAHUS U CTPYKTYPBI OTIMBOK
1.1.1.0mpenenenue koapuIeHTa 3aTBEpAeBaHUSL
1.1.2. ObnacTu 3aTBEp/I€BaHUS.
5. Pasznen «BBeneHue» cocTaBisieTcsi CTYAEHTOM IIPU MOJATOTOBKE K J1abopaTopHOii paboTte B
COOTBETCTBUU C METOIMYECKUM yKa3aHUEM.
6. 3amucu B oTYETE J0JKHBI ObITh AKKYpaTHBIMH, YETKMMHU, 0€3 COKpAIIEHHUs CIIOB.
7. B TexcTe oTdyera He JI0MycKaeTcs MPUMEHEHHSI MATEMaTHIEeCKUX 3HAKOB: <> =#~ — %, 0e3
YHCJIOBBIX MJIM OYKBEHHBIX 0003HAUCHHH.
8. [ludposoit maTepuan opopmiseTcs B BUAE TaOIUII, UMEIOIIUX TEMATUIECKUN 3ar0JI0BOK.
9. PucyHOK 10JIKEH MMETh HOMEP U HAUMEHOBAHUE, TIOMELICHHBIE 10/ HUM.
10. I1pu noctpoenuu rpaduka Macirad BHIOMPAIOT TakK, 4TOOBI IUIOIIAIb rpadrka NpudIuKanach
K KBaJparTy.
11. TounocTs 00paOOTKHU YUCIOBOTO MaTepHaia JOJDKHA OBITh COTJIACOBAHA C TOYHOCTHIO
U3MEPECHU.



[Tpunoxenue 2

7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s IPOMEKYTOYHOM aTTeCTALMHU

a) Ilnanupyemble pe3yJabTaThbl O00y4YeHHSl M OIleHOYHbIEe CpeACTBAa /JJsl INPOBeleHHSs
NMPOMEKYTOYHOM aTTeCTAlluM:

CTpyKTypHBIi
PYKTYD [Tnaaupyemblie pe3ynbTaThl
AJIIEMEHT OrneHOYHBIC CPEICTBA
o0ydeHus
KOMIIETEHINH

[1K-2: Criocob6eH KOHTPOIMPOBATH BBITOJIHEHHE TEXHOJOTHUECKUX MPOIIECCOB U IPUHUMATH
pELICHUs 10 YCTPAHEHUIO IPUYMH MX HapYyIICHUN

IK-2.1 Ob6nagaer TeoOpeTUICCKUMU Teopernueckue BOMPOCHI JIst
3HAHUSIMH OCHOB U C/la4yM SK3aMeHa:
MIPAKTUYCCKIMH HaBBIKAMU
MIPOU3BOJICTBA JINTHIX 1. JIuTeiiHbIe cruiaBbl: 00IIast
W3JICTNIA U3 Pa3TUIHbIX XapaKTepUCTHKA, TPEOOBaHUS
MaTepHaJioB K HUM, 00J1aCTH IPUMCHEHHUS,
KJaccuukanuu
2. [1naBneHne METAIOB U
CILJIAaBOB

3. CoBpeMeHHbIE MOJEITH
CTPOCHHUS JKUJKUX METAIIOB
U CIIJIaBOB

4. CBoiicTBa KUAKUX
METAaJUIOB U CIUIaBOB

5. TenoBsle CBOMCTBA
METAJIJIOB

6. JIuteiinble cBOMCTBA
CIJIABOB U UX KJaccU(UKaIUI
7. JaBnenue napa u
UCIIApEHNUs] METAJIJIOB U
CILIaBOB

8. O0u1re 3aKOHOMEPHOCTH
B3aUMOJCHCTBUSA
METAJIIMYECKHUX PACIIIIaBOB C
razamu

9. Hemerannuueckue
BKJIIOUEHHUS B METaJlJIaX U
CIIaBax

10. Knaccudukanus
Coco00B 3aJUBKU (HOpM

11. CtpykTypa MoTOKOB
KHUJIKUX METAJIJIOB U
KOH(uUryparus cB000IHO
NaJA0LIEN CTpYH

12. 3aK0H HENPEPBIBHOCTH
IIOTOKOB METAJIJIOB U CIIJIaBOB
13. Pacuer ucreuenus
MeTajljla U3 KOBIIa

14. Pacuer 3anonHeHus
MIOJIOCTH JIUTEHHOU (HOpMBI




15. [lInako3anep:xanue u
TOHKAas OYMCTKA CIJIaBOB
16. XKuakorekyuectb
CIJIABOB M METOJEI €€
HU3MEPCHHS

17. 3aBHCUMOCTH
KUJKOTEKYYECTH OT
TEMIIEpaTyphI U €€ CBS3b C
JUarpaMMOM COCTOSTHUS

18. 3anonusemocts Gopm u
MEPOTIPUSATHSI TTO
00€CIICUCHHUIO 3al0JIHCHUS
TOHKOCTEHHBIX OTJIHUBOK

19. TepmonuHamMuueckas
TEOpHsI KPUCTAILTA3 AL
20. 'omoreHHOE 3apoKJICHHE
IEHTPOB KPUCTAILTHU3 AN
21. I'ereporenHoe
o0pa3zoBaHKE [ICHTPOB
KpUCTAJUTH3AIlUN

22. Kpucrannuzanus Ha
IPUMECSX

23. MexaHu3M pocTa
KpHCTAJUIOB

24. O0beMHas U
IoCJIeTOBaTeIbHAs
KPUCTaJUTA3AIUS

25. CBsI3b EPEOXJTAKICHUS
CO CKOPOCTBIO OXJIAKJICHUS,
MEepEerpeBOM, YUCTOTON
pacmiaBa

26. BzanMmoneiictBue
pacIuiaBoB C BOJAOPOJIOM
27. BzanmopeiicTBue
pacIuIaBoB C a30TOM

28. BzauMoeicTue
pacrjiaBoB € KUCIOPOJAOM U
UX PaCKUCIICHUE

29. MoaudunupoBanue
CILJIABOB

. Ilepexon MeTajuia u3
XKHUJIKOTO  COCTOSIHHUS B
TBEPIIOE

. Ctpoenue obmactu
3aTBEpIEBAHUS

. ITponecc dbopmupoBaHus
CTPYKTYPHBIX 30H B OTJIMBKaXx

. TemniepatypHble OJIst

OTIMBKM U  GOpMBI B
IIPOLIECCE 3aTBEPAEBAHUS

. Biusanue KOH(Urypauuu
OTJIMBKH Ha CKOpPOCTh
3aTBEpACBaHU




. PerynmupoBanue  TEIUIOBBIX
poILeccoB B popme

. [Ipumenenue
XOJIOJIMITBHUKOB U WX paboTa
. JleHapuTHas ~ JUKBanuMs B
OTJIIMBKAX W  MNyTH  €¢
yCTpaHEHUs

. 30HaNbHAsT ~ JIUKBAlUs B
OTJMBKaX W  TYTH  €e
yCTpaHEHUS

. JINTHUKOBBIE CHCTEMBI, HX
THUIIBI, KOHCTPYKIIMH, METOJIbI
pacuera

. dusznueckas pupoa
00BEMHOI yCaJIKu u
KO3 PHUIHUEHTHI yCaIKH

. KonuientpupoBanHas
ycago4yHas paKOBUHA

. Paccesinnast ycaJl0uHast
MTOPUCTOCTh

.CBs3p 00BEMa ycaJlOuHBIX
IIyCTOT c JarpaMMon
COCTOSIHUS CILJIaBOB

. IlpuObuA, WX THIBI, MecTa
YCTAHOBKH, pacdyeT o0beMa U
pasmMepoB

. Buzbl HanpsKEHHOTO
COCTOSIHUSI OTIHBOK

. CBoOo/iHAs M 3aTpyAHEHHas
ycajiKa OTIIMBOK

. Mexanndeckue CBOMCTBA
CIUIaBOB BOJIM3M TEMIIEpaTyp
conuayca

. MeTojnl HCCIIEIOBAHUS
JINHEHHOU yCaJKu Hu
00BEMHOM yCaJIKH CIIJIaBOB

. ®a3oBkIe, TEPMUYECKHE,

yCaJlOYHbIC HANpPSOKCHUSA B
OTJIMBKAx

. Biingnne cocraBa ciuiaBa u
TEXHOJIOTHYECKUX (PaKTOPOB
Ha pa3BUTHE BHYTPEHHHX
HaIpsDKEHUN B OTJIMBKAX
.CBs13p  TOpSAYENIOMKOCTH €
JIMarpaMMOM COCTOSIHUSA

. Pacuet 00pazoBaHMs ropsInx
TEIUH

. XOJIOAHBIE  TpPELIUHBI B
OTJIMBKAx

.l'azoBasg cpema JMTEHHOHU
bopMbI

. 'az0BBIE PaKOBHHBI
HK30T€HHOI'0




IMPONUCXOKACHUA

. 'a30BBIE PaKOBUHBI
SHAOT€HHOIO
IIPOUCX0XKICHUS

. YcioBus o0Opa3oBaHus

CUTOBUHOM IIOPUCTOCTH
. [Ipouiecchl  B3aUMOJICUCTBUS

Ha  TpaHUIC  KOHTaKTa
HOBEPXHOCTEHl OTIMBKU |
bopmbl

. MexaHnu4eckuii mpurap

. XMMHYECKUM IIpUrap

. Tepmuueckuii nmpurap

. MeponpusaTus 10 CHUKEHUIO
U yCTPAHEHHUIO IIpUrapa

[TpumepHbIi repevyeHb
IIPAaKTHYECKUX 3aJaHUM Ha
9K3aMEH.

1. Paccunrath
MPOJIOJKUTEITEHOCTh
3aMoTHEHUS
UWIMHIPAYECKON TTOJIOCTH
JUTEHHON (GOPMBI TIPH
3aJIMBKE €€ METaJVIOM CHU3Y
(cudonom).
I'mapocraTnyueckuii Harop
metaia H=35cmM;
koa(durmeHt pacxoaa
u=0,5; miomanb ceueHus
mutarens =2,0 cm2;
IJIOTHOCTB KUIAKOTO METasuia
v=6,8 r/m3

2. Paccuurath
MPOJIOJKUTETBHOCTh
3ar0JIHEHUS
HUJIUHAPUYECKON MOJI0CTH
JUTEHHON (POPMBI IIpH
3aJIUBKE €€ METAJIJIOM CBEPXY.
I'mapocraTnueckuii Harop
metaiuia H=10 cwm;
kod(durmeHT pacxoaa
pu=0,5; mmomarb ceuyeHus
mataTens =2,0 cm2;
MJIOTHOCTb KUJKOTO MeTasuia
v=6,8 t/cM3.

3. BriOpate auameTp u
paccyuTaTh BHICOTY
OTKPBITON TPUOBLIN AJIst
IUJTUHIPAYECKOU OTIIMBKH U3
MaJIOyTJIepOAUCTON CTajH,
3aJIMBaeMOM BEpTUKAJIBHO (110




meroauke ['ynsesa b.b.).
Koaddunment o6nemMHOM
ycaaku ctanu a=0,035;
TUIOTHOCTb KHUJIKOTO MeTalja
v=7,8 r/cM3; k03P dunHeHT
3anaca npuobun 6=0,75.

4, Paccuurats riryouny
obyacTu ycaJlo9HON
PaKOBUHBI B
MWJIAHIPUYECKON OTIMBKE U3
yIIEpOAUCTOM cTaiu,
3aJIMBa€MOU BEPTUKAIBHO (110
meroauke ['ynsesa b. b.).
Koaddunment o6pemMHOM
ycaaku ctanu 0=0,035;
TUTOTHOCTD KHJIKOTO MeTaJlja
v=7,8 r/cMm3.

S. Onpenenutsb
IPOAOKUTEILHOCTh
3aTBEpIeBaHUs IIOCKOM
CTaJIbHOM OTJIMBKU B
necyaHou opme, UCTIOIB3YS
3aKOH KBaJIpaTHOTO KOPHSIL.
3Havyenune ko3 duuenrta
3atBepaeBanus k=0,13
cm/cl/2.

6. Paccunrath
HE00X0IMMOE KOJIHYECTBO
¢beppoxpoma mapku X001
TUTSL TIOJTY9IEHUS
HE0OXO0IMMOI0 COJIep KaHUs
xpoma B crutae MUX28H2
IIPU YCIIOBUU MCTIOJIb30BaHUS
BO3Bparta B konnyectse 40 %
¥ BBITIJIABKE B TyTOBOM MEYH C
KUCIOH QyTepoBKOH.

7. Paccuurats
HEOOXOIUMOE  KOJIMYECTBO
dbeppomapraniia MapKu

OMH90 g mosydeHus
HEOOXOMMOTO COJIepKAHUS
Mapranna B crasel 10I'13J1
MIPU YCIIOBUM MCTIOJIb30BAHUS
BO3BpaTa B KoyumyecTse 45 %
Y BBITUTABKE B JIYTOBOM ITEYH C
KHCJION (yTepOBKOH.

IIpuMepHBIi TIEpeUYeHb TEM
JUIST KYpCOBOM pabOTHI:

Pacuer JITIC miga OTIIMBKH «
HAaWMEHOBAHUE OTJIMBKU
[IKUB, IIJIAHKA, TOAIIMITHUK 1




Ip.», ~ BeC  OTIMBKU W
Matepual.

0) Ilopsinox mnpoBedeHUs] NPOMEKYTOYHON AaTTeCcTAllMU, I[O0KA3aTeJIM M KPHUTEPHUH
OlleHUBAHMS:

[IpomexxyTouHnast arrecTanus MO AUCHUIUIMHE BKIIOYAET TEOPETUUYECKUE BOMPOCHI,
MO3BOJIAIOIINE OLIEHUTh YPOBEHb YCBOCHHUS O0YYaIOIIMMUCS 3HAHUHM, U MPAKTHUYECKUE 3aJaHus,
BBISIBJISIFOIIME CTENEeHb CPOPMUPOBAHHOCTH YMEHUN U BIAJCHHM, NPOBOIUTCS B Qopme
IK3aAMeHa.

DK3aMeH I10 ,Z[aHHOﬁ JUCHUIINIMHE ITPOBOAUTCS B YCTHOﬁ CpopMe 110 5K3aMCHAIIlMOHHBIM
6I/IJ'IeTaM, Ka)K,I[BIfI M3 KOTOPBIX BKIHOYACT 2 TEOPCTUUCCKHUX BOIIPOCAa U OAHO IIPAKTHYECKOC
3aJaHHuC.

IToka3zarenun u KPUTCPHUHA OLICHUBAHUA IK3aMEHaA:

— Ha OLEHKY «OTJHYHO» (5 OamnoB) — oOyyarouuiicss JEMOHCTPUPYET BBICOKMHM YPOBEHD
c(OPMHPOBAHHOCTUH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTHYEeCKOe WU INIyOOKOe 3HaHue
y4eOHOro MaTepuasia, CBOOOJHO BBINOJHSAET MPaKTHUECKUE 3aJaHMsl, CBOOOIHO ONEepUpyeT
3HAHUSMM, YMEHUSIMH, IPUMEHSIET UX B CUTyallUsAX MOBBIIIECHHOMN CI0KHOCTH.

— Ha OILIEHKY «xopomo» (4 Oamna) — oOyyaroluiics EMOHCTPUPYET CpeIHUN YPOBEHb
c(OPMHUPOBAHHOCTH KOMITICTCHIIMH: OCHOBHBIC 3HAHHS, YMCHHS OCBOCHBI, HO JOIMYCKalOTCS
HE3HAYUTENIbHBIC ONIMOKU, HETOYHOCTH, 3aTPYJHCHUS TIPU aHATTMTUYECKUX OTEePAIIUsX, IEpEeHOCe
3HaHWI U YMEHUW Ha HOBbIE, HECTaHAAPTHBIE CUTYAIUH.

— Ha OIICHKY «YyJAOBJIETBOPUTEJIBHO» (3 Oaya) — oOydarouuiics 1eMOHCTPUPYET MOPOTOBBIH
ypOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMI: B X0JI€ KOHTPOJBHBIX MEPONPUATHH JOMYCKaIOTCS
OLIMOKH, MpPOSBISETCS OTCYTCTBUE OTAENbHBIX 3HAHWH, yMEHHUIl, HaBBIKOB, OO0yYaroLIUiics
VCIBITHIBACT 3HAYUTENIbHbIE 3aTPYJHEHUS MPH ONEPUPOBAHMUU 3HAHUSMHU U YMEHUSIMU TIPU UX
NIEPEHOCE HAa HOBBIE CUTYAIUH.

— Ha OIEHKY «HEeY/0BJIeTBOPUTEILHO» (2 Oamia) — oOydaromuiicss JeMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTuuecKoro MaTepuaa, I0MyCKaeT CyleCTBeHHbIC OMMOKH, HE MOXKET IMOKa3aTh
HHTCJUICKTYAJIbHBIC HABBIKW PCIICHUA ITPOCTHIX 3a1a4.

— Ha OLIEHKY «HeY/10BJ1eTBOPUTEeJbHO» (1 Oamn) — oOyuaromuiicss He MOXeT NoKa3aTh 3HAaHHs Ha
YpOBHE BOCIIPOU3BENEHUS U O0BSICHEHHS] HH(POPMAIIUHU, HE MOXKET MOKa3aTh UHTEIIEKTyalbHbIE
HaBBIKU PEUICHUsS MPOCTHIX 3a]1ay.

IToxa3aTenu U KPpUTEPUU OLIEHHBAHUS KYPCOBOIi padoThI:

— Ha OLEHKY «OTJMYHO» (5 6ayioB) — paboTa BBIIOJHEHA B COOTBETCTBHHU C 3aJJaHHUEM,
oOyJaronuiicsi OKa3bIBaeT BHICOKUI YPOBEHb 3HAHUM HE TOJBKO Ha YPOBHE BOCIPOU3BE/ICHUS U
0o0BsicHeHUs1 MH(pOpMAIMM, HO M HMHTEUIEKTyaJbHble HABBIKM pELICHHs NpoOieM M 3ajad,
HAXO0X/I€HNS YHUKAJIBbHBIX OTBETOB K ITPOOJIEMaM, OLEHKH M BIHECEHUSI KDUTHUECKHX CY)KJIEHUMH;

— Ha OIICHKY «xopomo» (4 6amia) — paboTa BBHIIIOJHEHAa B COOTBETCTBUH C 33aJaHHEM,
oOyJaronuiicss MOKa3bIBaeT 3HAHMS HE TOJIbKO HAa YPOBHE BOCHPOM3BEACHUS U OOBSCHEHUS
UHpOpPMALlMK, HO M HMHTEJUICKTYyalbHble HABBIKM peIIeHHs NpoOjieM U 3agad, HaXOXKICHHS
YHHUKAJIbHBIX OTBETOB K MpodemMam;



— Ha OIICHKY «yA0BJIETBOPUTEIbHO» (3 Oana) — — paboTa BHIIOIHEHA B COOTBETCTBHHU C
3aJjaHueM, OOydJaroUMiicsi MoKa3bIBaeT 3HAHUS HA YpPOBHE BOCIPOU3BENCHUS U OOBSICHEHUS
uH(OPMAaLINU, UHTEIUIEKTYalIbHbIE HABBIKU PEIICHUS POCTHIX 337ay;

— Ha OIICHKY «HeYJAO0BJIETBOPUTEILHO» (2 Oayyia) — paboTa BBHINIOJHEHA YaCTUYHO, B
nporecce 3alMThl paboThl O0YYArOIIMICS JOMYCKAeT CYIIECTBEHHBIC OIIMOKH, HE MOXKET
MO0KAa3aTh MHTEIJUIEKTyalbHble HABBIKU PEIICHUSI IOCTABICHHOM 3a/1a4H.

— Ha OILICHKY «HeY/OBJIETBOPUTEJNbHO» (1 Oamn) — — paboTa BHINOTHEHA YaCTUYHO,
oOyJaromuiicss HE MOXET BOCIPOU3BECTH U OOBACHUTH COJEp)KAHUE, HE MOXKET I0Ka3aTh
MHTEJJIEKTYaJIbHbIE HABBIKU PELIEHUS IIOCTAaBICHHOM 3aauu.



