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Pabouas mporpamma cocraiena Ha ocHoBe @I'OC BO - GakanaBpuar 1o HarpaBJIeHHIO
noarotoBku 22.03.02 Mertamnyprus (npruka3 Munoopaayku Poccun ot 02.06.2020 r. Ne 702)

Pabouass mporpamMma paccMoTpeHa W 0a00peHa Ha 3acenaHuu kKadeapsl JIMTEHHBIX
IPOIIECCOB U MAaTEPUAIOBEICHHUS
08.02.2024, mporoxoin Ne 6 ’
3aB. kadenpoi el H.A. ®eoxTrcToB

PaGouas nporpamma ogoOpena metoauueckoi komuccueit UMMuM
20.02.2024 r. npotokoma Ne 4
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JIner akryanuzanuu paéodeil mporpaMmsl

Pabouas mporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqanuu Kadeapsl JIUTEHHBIX IPOIIECCOB U MAaTEPHATIOBEICHHS

[Ipotokom ot 20 r. Ne

3aB. kadeapoii H.A. ®eoxTucron

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM Troy Ha 3acefaHuu Kapeapsl JIMTEHHBIX MPOLIECCOB M MATEPHATIOBEICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii H.A. ®eoKTHCTOB

Pabouast mporpamMma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2026 - 2027
yueOHOM Troy Ha 3acefaHuu Kapeapsl JIMTSHHBIX MPOLIECCOB I MATEPHATIOBEICHUS

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

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogqodpena st peamsanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqanuu kadeapsl JIUTEHHBIX MPOLECCOB U MaTEPHATOBEICHHUS

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




1 Iles1u ocBOECHUS TN CHUNIMHBI (MOYJIfSA)

Hensimu ocBoeHust qUCHMIUTUHBL (MOoayins) «Teopust TUTEHHBIX MPOLECCOBY SBISIOTCA:
dbopMupoBaHUe 3HAaHUN 00 OCHOBHBIX (DPM3MUECKUX M (PU3UKO-XUMHUYECKHX SIBICHUSIX IJIABKU
METAJIJIOB, TEUYEHUS pPAacCIUIaBOB, 3aTBEPJIEBaHUS, KPUCTAJUIM3AIMH U OXJIAKICHHS OTJIMBOK,
croco0ax ynpaBJieHUs MAKPO- U MUKPOCTPYKTYPOU M TOTydeHus 6e31e(PEeKTHBIX OTIUBOK.

2 MecTo TMCUHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe/bHOil IPOrpaMMbl

Juctunmaa Teopust JIMTEHHBIX MPOIECCOB BXOAUT B YacTh Yy4eOHOTO IUIaHA
dbopMupyeMyr0 y9acTHUKaMU 00pa30BaTeIbHBIX OTHOIICHHI 00pa30BaTeIbHOM MPOTPAMMBI.

Jlnst  wW3ydeHWsT  JOUCHMIUIMHBI ~ HEoOXoauMmbl  3HaHWS  (YMEHHWsI,  BJIAJICHUSA),
c(hOpPMHUPOBAHHEIE B PE3YJIbTATE U3yUCHUS TUCITUTUINH/ TPAKTUK:

BBenenue B HanpaBieHue

dusnka

dusndyeckas XUMHAS

OCHOBBI METAJUTYpPrHUECKOTO MTPOU3BOJICTBA

OO611ast ¥ HeOpraHMU4eCcKass XUMHS

3Hanus (YMEHUS, BIAJICHUs), TIOTYICHHBIC TIPH M3yYECHUHW TAHHOW IUCIUILIMHBI OyIyT
HEOOXOIUMBI 17151 U3YUECHUS] JUCIUILITNH/TIPAKTHK:

TexHon0rus TUTEHHOTO MPOU3BOACTBA

TexHOMOTHS IOBEIIUPHOTO JIUThHSA

[Ipon3BOACTBO OTIAMBOK U3 CTAJIA M YyT'yHA

[Ipon3BOACTBO OTIMBOK U3 IIBETHBIX CIIJIABOB

CriennanbHble YyT'yHbI

[IpoekTpoBaHuE HOBBIX U PEKOHCTPYKLHUS AEHCTBYIOUINX JIUTEHHBIX LIEXOB

[ToaroroBka k caaue v cjauya rocy1apCTBEHHOTO SK3aMEHa

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pPe3y/IbTaThbl 00y4eHHUs

B pesynbraTte ocBOEHUS IUCHMIUIMHBI (MOIyis) «Teopust JUTEHHBIX IPOLECCOBY
oOyyJaronuiics J0mHKeH 00J1a1aTh CICYIOIIMMU KOMIIETEHITUSIMMU:

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

[TIK-2 CrniocobGeH KOHTPOJIMPOBATH BBHIMOTHEHHE TEXHOJIOTHYECKHUX MPOIECCOB U MPUHUMATH
pelIeHHS 110 YCTPAHSHUIO MPUYMH WX HAPYIICHUM

IK-2.1 O6J1a,uaeT TCOPCTUUCCKUMU 3HAHUAMU OCHOB U IMPAKTHUYCCKUMH HAaBbIKAMU
IIPON3BOACTBA JIMTHIX HU3JEIINI 13 Pa3JInYHbIX MaTCPHAJIOB




4. CTpyKTypa, 00bEM U coep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO0mas TpyI0€MKOCTh JUCITUIUIMHBI COCTABISIET 8 3a4eTHBIX enuHull 288 akaa. 4acoB, B TOM

qyuce:

— KoHTakTHas padora — 150,15 akan. yacos:
—aynuropHas — 141 akan. yacos;

— BHeaynutopHas — 9,15 akaj. yacos;

— camocrosTenbHas padora — 102,45 akan. yacos;

— B (hopMe MpakTUIeCKoi moaroToBku — 0 akaj. 4yac;,
— IMOATOTOBKA K 3K3aMeHy — 35,4 akaj. gac

®dopma aTTecTaluu - Kypconas paboTa, IK3aMeH

AynutopHas g
o | xoHTaKTHas pabora E 3 Dopma TEKyIIEro
=
5 B aKaJ. yacax (2] Bun KOHTPOJIA
Pasnen/ Tema 3 ( A ) == . p Kon
S 3 © | caMOCTOSATENBHOM | ycrieBaeMOCTH U
JCIUTUTAHBL 5 S . | xommereHnM
@) g £ padoThI MIPOMEKYTOUHOM
nab. | mpakt. | =3
Tlex. Z'g aTTecTaluuu
3aH. | 3aH. | O &
1.
1.1 Beenenue
N3yuenne HaydHO-
CxemMa  TEXHOJOIMYECKOTO .
TEeXHHIECKON
npolecca IPOU3BOJICTBA
mureparypbl u3 | KoHcynpranums no
oTnuBOK. [IpeaMeT u 3amauu 4 5 IIK-2.1
OCHOBHOTO JIP Ne 1
kypca. Kpartkas wucropus
. CIIMCKA, YTEHHE
pa3BUTHS JIUTEHHOTO .
KOHCIIEKTA JIeKIIU
MIPOU3BOJICTBA.
12 OU3NKO-XUMHUUECKHE
0COOEHHOCTH MIPOIIECCOB
MPUTOTOBJICHUS]  JIMTEHHBIX
CITABOB u OCHOBHEBIE
(axTops!,
o0ycraBIMBaloIIne
MOJTy4eHUe
BBICOKOKa4eCTBEHHBIX
N3yuenue HayuHO-
pacIuaBoB o
TEeXHHYECKON
Kpartkue cBeneHus 0 Teopun N
JUTEPATyphl U3 VYerHblit onpoc,
CTpOEHUS skuzpkoro| 5 4 8 5 [K-2.1
OCHOBHOTO Bomnpocs! 1-6
MeTaJlIa-paciuiaBa.
CIIHCKA, YTCHUE
TemmnepaTypa  miaBieHu, .
KOHCIICKTA JICKIITUH
MHTEepBaI TeMIepaTyp
conuaye, JUKBUIYC.
M3mMeHeHne CBOMCTB cIUiaBa
[IpY Harpese, IUIABJIEHUU U
neperpese. CaoiicTBa
pacIaBoB, BSI3KOCTb,
MIOBEPXHOCTHOE HATSDKEHHE,
quddysus.
U3zydenue HayIHO-
TEXHUUYECKOH
1.3 Bribop ONTHMaIbHOTO 4 5 JUTEPATyphl U3 VYerHblit onpoc, K-2.1
cocTaBa LIMXTHI U €€ pacuer. OCHOBHOTO Bomnpocsr 7-12 '
CIIHCKA, YTCHUE
KOHCIEKTa JIEKIUH




14 BiaumoelictBue
pacruiaBoB ¢ razamu. ['a3sl B
MeTajiax, nedeKTb

N3y4enne nayqHo-

TEXHUYECKOUN
oTnuBOK. PacTBOpenue razos .
JUTEPATyphl U3 VYcrTHbIi onpoc
B paciuiaBe, 0Opa3oBaHME IK-2.1
9 OCHOBHOT'O Bompocsr 13-20
Ta30BbIX my3bIpeit B
CIMCKa, YTCHHE
pacruiase, 3ammra .
KOHCIIEKTa JICKIIUI
pacIuiaBoB oT
ra30HACHIILEHHS.
15 Hemerammueckue W3yuenue Hay4HO-
BKJIIIOYEHHUs B CIUIaBax, MX TEXHUYECKOU
MPOMCXOXKJICHHE,  BIHMSIHUE JUTEPATypPHI U3 YcTHBIi ompoc, K21
Ha CTPYKTYpY u OCHOBHOTO Bomnpocer 21-27 '
MEXaHUYECKHE CBOWCTBa CIIMCKA, YTEHHE
OTIIMBOK KOHCIIEKTa JIeKIUI
1.6 Pa¢punuposanue,
JIETUPOBAaHUE u W3yuenue Hay4HO-
MoIu(UIUPOBaHIE TEXHUYECKOU
Padunupopanue oT JIUTEPaTyphl U3 VYerHbIl onpoc, MK-2.1
pPacTBOPEHHBIX B paciljiaBe OCHOBHOTO Bonpocer 28-34 '
pUMeceH, razoB u CIIMCKA, YTCHUE
HEMETAIIMYECKUX KOHCIIEKTa JIeKIIUI
BKJIIOUEHHH.
1.7 MouduiupoBanue,
MEXaHU3M 3apOJIbIIICBBIA U W3y4enue Hay4qHO-
MIOBEPXHOCTHO-aKTUBHBIH, TEXHUYECKOU
KOCBEHHOE JUTEPATYPHI U3 VYcTHBIi omnpoc, MK-2.1
Moau(pULIUpPOBaHNUE - OCHOBHOT'O Bomnpocsr 35-42 '
U3MEHEHHEe  pa3MepoB U CIHCKa, YTCHHE
(opMBl  HEMETATMYECKHX KOHCIIEKTa JIEKLIUi
BKIIFOUEHHI.
1.8 Mukpo- u
MaKpOJIMKBAIIH
N3yuenne HaydHO-
(3oHaNmBHAN). Cas3p N
TEXHUYECKOU
JIMKBAI[MOHHBIX IIPOLIECCOB C .
JUTEPaTyphl U3 Yerusblii onpoc,
XapakTepoM ¥  YCIOBHUSAMU [K-2.1
OCHOBHOTO Bonpocer 43-50
3aTBEP/AEBAHUS CILIaBa.
CIIHCKA, YTCHUE
Metozbt YMEHBIICHUS .
. KOHCIIEKTa JIEKIIUI
XUMHUYECKON
HEOJJHOPOJIHOCTH OTJIMBOK.
19 3Banonuenue  dopm
JKUJIKAM METaJJIOM
Crioco0sr 3aITUBKA W3ydenne HayqHO-
JIUTEHHBIX  (GOpPM, KOBIIH TEXHUYECKOH
MIOBOPOTHBIE M CTOIOpPHBIE. JUTEPATYpPHI U3 YcTHBIi omnpoc, K21
Vpasuenne bepuymmm mns OCHOBHOTO Bonpocer 51-58 '
TEKYILEro paciuiaBa. CIIHCKA, YTCHUE
Hcrteuenne pacruiaBa  u3 KOHCIIEKTa JIEKIIUI
MOBOPOTHOTO M CTONOPHOTO
KOBIIIA.
1.10 JIUTHUKOBBIE CHUCTEMBI..
VYnaBnuBaHuMe — mUIakKa B
JIUTHUKOBBIX cucreMax. W3yuenue HaydHO-
JIBwkeHue  pacmiaBa B TEXHUYECKOH
KaHaJlax JIUTHUKOBOH mureparypsl u3 | Koncynpranums no K-2.1
CHCTEMBI, 3aI0JHEHHE OCHOBHOT'O JIP Ne 1 '

nosoctT (GopMbl  CBOOOJHO
nmajamomend cTpyeil u mon
3aTOTUICHHBIN YPOBEHb.
Pacuer JIMTHUKOBBIX CUCTEM.

CIMCKA, YTEHHE
KOHCIEKTA JICKIIUI




111 XKunkorekydecTb

N3y4enne nayaHo-

cruiaBa, (akTopsl Ha Heé TEXHUYECKOU
BIIUSIOIINE, JUTEPaTyphl U3
YCIIOBHO-UCTHHHAsI, HyJIeBas, OCHOBHOT'O
MpaKTHIecKast 143 CIIHCKa, YTeHUE 3amuTa K21
JKUIKOTEKYYECTb. KOHCIIEKTa JeK1uii [ 1abopaTopHOil Nel
3anonHAEeMOCTb (bopMEI, 1 METOANYECKHUX
BJIMSIHUE CBOWMCTB Marepuala yKa3aHHui K
(hopmbl u yCIOBUH nabopaTopHO
3aI10JTHEHU L. pabore.
Nzydenne nayaHo-

TEXHUUYECKOM
1.12 Metoapl U3MEpEHHs JIHTCPATYPHI 13
JKUJIKOTEKY4ECTH u OCHOBHOTO 3amura
3aroJIHAEMOCTh (hopmbL. CITMCKd, TIOHHE | nabopatoproii Nel [K-2.1
JedexTsl, cBA3aHHBIE C KOHCIICKTA JICKIUH AKP Nel
HHU3KOH XKHUIKOTEKYyJECTBIO. " h;?;iiﬁ;;cinx

1abopaTopHOi

pabote

1.13 Kpucraumsamus |
3aTBEpJeBaHUE  JIMTEHHBIX
CILIABOB, (dbopmupoBaHue
3a[JaHHbIX  CTPYKTYphl H
CBOICTB
TepMoarHAMHYECKHE
OCHOBBl  KPHCTAJUTU3ALUH.
Ilepeoxnaxnenue,
TOMOTEHHOE U TeTepPOreHHOE Uzydenue HayIHO-
3apoXKICHIE LIEHTPOB TEXHUYECKOU
KPHCTAJLTH3AIHH. 5 mutepatypbl u3 | Koncynpranus mo K-2.1
IIpeaxpurcranmu3anoHHoe OCHOBHOTO JIP Ne 2 '
COCTOSIHME paciuiaBa. Poct CIIHCKa, YTEHUE
KPUCTAJUIOB. KOHCIIEKTA JIEKIUH
HacnencrBeHHOCTB,  CBS3b
HEePEOXJIKACHUS co
CKOPOCTBIO OXJIXKACHHS,
[IEPETPEBOM, YUCTOTON
pacriaBa.  CycrieH3MOHHOE
JIUTHE. O6bemHas u
MOCJIeTOBaTEIbHAS
KPUCTAIU3AIIHS.
1.14 ®dopmupoBanue
CTPYKTYPHBIX 30H B
OTJIMBKAX. YcaoBHOE U3zydenue HayIHO-
JieseHue rporecca TEXHUUYECKOH
3aTBEplEeBaHMs, HadalbHas JUTEPATyphl U3
cramust - (opmupoBaHue OCHOBHOTO
MOBEPXHOCTHOH  KOPOYKH, 5 CIIHCKA, YTCHUE 3amuTa K2 1

CTamusl POCTa CTOJIOYATHIX
KPUCTAUIOB M Pa3BUTHUSA
nByXx(pa3HOH 30HBI, CTaAMA
3a-BepLICHUS

3aTBepleBaHusi.  DakTopsl,
BIMAIONIME HAa  BEJHMYUHY
CTPYKTYPHBIX 30H B OTJIMBKE.

KOHCIEKTa JIEKLUH
1 METOJIUYECKUX
yKa3aHu K
nabopaTtopHoOH
pabore

nabopaTopHOi Ne2




N3y4enne nayaHo-

1.15 Mertoabl ucciaeqoBaHUs TEXHUYECKOUN
3aTBEp/CBaHUs paciulaBa B JUTEPaTyphl U3
OTJIMBKAX. Mertobt OCHOBHOTO ammra
MHXECHEPHBIX acyeToB CIIHCKa, YTeHUE .

P P ’ .. | 1aGoparopHoii No2 IK-2.1
3aTBep/ICBAHUS OTJIMBOK. KOHCIICKTA JICKIIUi AKPNo2
Bnusiaue KOH(UTypauu 1 METOANYECKHUX -
OTJIMBOK HA JUTUTEIBHOCTD U yKa3aHHui K
CKOPOCTB €€ 3aTBEpCBaHMUSI. nmabopaTopHOH

pabore
1.16 YcamouHble MPOLIECCHI
ODuznyeckas npupoa
00BEMHOW yCaJKH paciuiaBa
N3ydenne nayqHo-
u CIUIaBa, U3MEHEeHUE N
TEXHHUYECKON
YZEIBHOTO obbeMa N
JUTEPaTyphl U3 YerHblit onpoc,
(II0THOCTH) CILIaBa MPH €ro IK-2.1
OCHOBHOTO Bompocsr 59-65
OXJKACHHH B  KUIKOM,
CIIHCKa, YTEHUE
JKHJKO-TBEPIOM U TBEPAOM N
KOHCIICKTA JICKIIUH
cocrostaun. [Ipemxycamounoe
paciumpenue, dazoBoe
pacimmpenue.
N3yuenne HaydHO-
TEXHUYECKOU
1.17 dopmupoBaHue
JIUTEPaTyphl U3
yCaJO4YHbIX MyCTOT B
OCHOBHOTO
OTJIMBKE, Xapakrep
crnmcka, utenne | KoHcynbraus mo
yCa/l04uHbIX MyCTOT B . IK-2.1
KOHCIIEKTA JIEKIIUI JIP Ne3
OTJIUBKE, CBSI3b C COCTaBOM
U METOTUYECKUX
cruiaBa u YCIOBHSAMHE 9
yKa3aHHui K
(hOpMHUPOBAHUS OTIIMBKH. .
nabopaTopHOH
pabore.
N3ydenne nayaHo-
TEXHUUYECKOH
1.18 TIpuObLIH, THIBI, MeCTa TUTEpaTypHl U3
YCTQHOBKH, pacuer oObema OCHOBHOTO
NpUOBUIH, TEXHOJIOTUIECKHUI CIIHCKA, YTCHUE 3amuTa K-2.1
BBIXOJI TOJHOTO MeTajia. KOHCIIEKTa JIeKIHH | 1aboparopHoit N3 '
Crnoco0bl CHIDKeHUsI 00beMa 1 METOANYECKHUX
npuObLIEH. yYKa3aHUH K
nabopaTopHO
pabore
U3zydenue HayIHO-
TEXHUUYECKOH
1.19 JluneiiHas  ycajaxa JUTEpaTyphl U3
CIUIaBa u OTJINBKH. OCHOBHOTO Sammta
@DakTOphl, BIAMAIOIIAEC Ha CIIMCKA, YTEHHE .
Pl PO ’ ., | maboparopnoii Ne3 MK-2.1
BEJIMYUHY JIMTEHHOH yCaIKH, KOHCIIEKTA JICKLIUH AKPNe2

METO/IbI oTpeeNeHuUs
JINHEWHOH yCaJKHu.

U METOJUYECKUX
YKa3aHHH K
nabopatopHoi
pabore




N3y4enne nayaHo-

1.20 Hanpspxenue B TEeXHUYECKOU
OTJIUBKaX JUTEPATYpPHI U3
Mexanuueckue, OCHOBHOTO
TepMudeckue U (asoBbie 1 2 CIIMCKA, YTCHUE 3amuTa K-2.1
HalpsHKEHHsT B OTJIMBKAX, KOHCIIEKTa JIeK1uii | nabopaTopHOi Ned '
Xapakrep HAaIPSKEHHOI'O 1 METOAUYECKUX
COCTOAHHUS -  JINHEWHBIH, YKa3aHHH K
TUIOCKHA, 0ObEMHBIA. nabopaTopHO
pabote

Nzydenne nayaHo-

TEXHUUYECKOM
121 Hanpsoxenus JUTEPATYPHI U3
BPEMCHHBIE W OCTaTOYHbIC. OCHOBHOTO 3ammTa
Mepsi, CHIDKAFOIIUE 1 2 2 5,15 | cnucka, utenue |maboparopHoii Ne4, [K-2.1
OCTaTOYHBIC HAIPSDKCHUA B KOHCIICKTA JICKIIUI AKPNe4
OTJIMBKAX. 1 METOANYECKHUX
YKa3aHuH K
JTa00paTOpHO
1.22 Topsiuue TpelIMHBI U N3yueHue HayqHO-
KopoOJieHune OTJIUBOK. TEXHUIECKON
Mepsl, npenymnpexaromue JTUTEPaTypHl U3 VYerHbIi opoc
1 3 10 MK-2.1
oOpa3oBaHMe TpemMH B OCHOBHOTO Bomnpocsr 66-73
OTJIMBKAX. XomonHbIe CIIHCKa, YTEHUE
TPEIINHEI KOHCTIEKTA JICKIIUi
Uroro no pazneny 71 53 17 102,45
Hroro 3a cemectp 17 17 17 | 35,15 9K3aMeH
Hroro no aucnumnnuze 71 53 17 1024 kypcosas pabora,
5 9K3aMeH

5 O0pa3oBarte/ibHbIE TEXHOJIOTHH

Jiig  peanu3anMM  NPeAyCMOTPEHHBIX BHUJOB Y4eOHOM paboThl B KauyecTBe
00pa30BaTeNbHBIX TEXHOJOTHH B MPENoAaBaHuM JUCHUIUIMHBL «Teopus JIUTEHHBIX MPOLIECCOB)»
UCIOJIb3YIOTCS TPAJAULIMOHHAS ¥ MOAYJIBHO - KOMIIETEHTHOCTHAS TEXHOJIOTHU.

Jlekuuu MpOXOAAT B TpaauUUoHHOW ¢(opme, B ¢dopme NeKUui-KOHCYIbTalul |
npoOieMHbIX Jekuuid. Teopernueckuid Marepuanm Ha MPOOJEMHBIX JIEKLIUAX —SBISETCS
pe3yabTaTOM YCBOEHUS MOJTY4YE€HHOW HH(pOpMalMU MOCPEICTBOM IMOCTAHOBKH IMPOOJIEMHOIO
BOIIpOCca U MOMCKa MyTei ero pemeHus. Ha nexknusx — KOHCYJNbTalUAX H3JI0)KEHHE HOBOTO
MaTepuaia CONpOBOKIAETCS TIOCTAHOBKOW BOIPOCOB U JUCKYCCHEHW B MOMCKAaX OTBETOB Ha TU
BOIIPOCHI.

IIpu mnpoBeneHUM J1aOOPATOPHBIX 3aHATHH MCIONB3YIOTCS paboTa B KOMaHIE U
00CyKI€HUE MTOJIyYEHHBIX PE3yJIbTaTOB.

Ha npakTthueckux 3aHATHSIX BBIJAETCS NMPUMEDP PELIEHUS 3aJaHUS, 3aTEM BBIIAKOTCS
WHAUBHUAYaJIbHbIE pabOThl, KOTOpbIE BBINOJHSIOTCA B ayJUTOPUH, C KOHCYJIbTAl[UU
IpenoaaBaress.

CaMmocrosiTenbHass paboTa CTUMYJIUPYET CTYAEHTOB B IIpoliecce TMOATOTOBKH K
71a00paTOPHBIM 3aHATHSIM, ITPH MOATOTOBKE K KOHTPOJIBHBIM Pab0TaM U UTOIOBOM aTTeCTallnu.

6 YueOHO-MeTOIUUECKOE 00ecTiedeHe CAMOCTOSITeJIbHOW PadoThl 00y4aIIMXCS
[Ipencrasneno B mpunoxxkenuu 1.

7 OueHoYHbIe cpeIcTBA A5 IPOBeeHUsI IPOMEKYTOYHOM aTTecTaluu
[IpencraBieHbl B IPUIIOKEHUH 2.



8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIUHbBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Jlureitapie nporeccsl . yueOHoe mocobme / A. W. bareiues, B. J[. benos, C. B.
JlaktroHOB [u np.] ; mox obuieii penakueit B. /1. benmosa. — Mocksa : MUCHUC, 2019. — 290 c.
— ISBN 5-907226-01-2. — Tekct : aaekrpoHHbiii // Jlab : 31€KTPOHHO-OMOIHOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/128988 (mara oGpamienus: 12.01.2024). —
PesxuM nocrtyrma: uist aBTOpH3. TOJIb30BaTEICH.

2. Banbrep, A. U. OcHoBBI JIuTeliHOTO Npou3BoAcTBa : yueOnuk / A. U. Bambstep, A. A.
[IporomonoB. — 2-¢ wm3xd., ucnp. u gon. — Tyma @ Tyal'y, 2019. — 317 c. — ISBN
978-5-7679-4174-2. — Tekcr : anektpoHHbIit // JlaHb : 31eKTPOHHO-OUOIMOTEYHAS CHCTEMa. —
URL.: https://e.lanbook.com/book/201245 (mara obparmienus: 12.01.2024). — Pekum gocryma:
JUISL aBTOPU3. MOJIb30BATEIICH.

0) lonoJiHMTE ILHASA JIATEpaTypa:

1. OcHOBBI MeTaTypruueckoro npousBozctea: yueOHuk / B.A. burees, K.H. Brno-BuH,
B.M. Konokonsues, B.M. Canranuk. — Cankt-Ilerepoypr: Jlanp, 2017. — 616 c. — ISBN
978-5-8114-2486-3. — TekcT: 31eKTpOHHbIH // DieKTpoHHO-0MOIMOTeUHass cucteMa «JIaHby:
[caiir]. — URL.: https://e.lanbook.com/book/90165 (marta obparuenus: 17.01.2024). — Pexxum
JOCTYTIA: JUIsl aBTOPU3. TTOJIb30BATEIICH.

B) MeToanyeckne yKazaHus:

1. IloramoB M.I'., Konokomnbiie B.M. XKugkorekyuecTs U (GOpMO3anoIHIEMOCTD. -
Marnuto-ropck: ®I'BOY BO «MI'TVY um. I'.1. Hocosa» 2020. — 14 c.
2. IToranoB M.T'"., Konokonbues B.M. Omnpenenenne BeaInurnHbl 00bEMHON U JTMHEHHOHN ycaIKu
JTUTEHHBIX cI1aBoB. - Marautoropck: ®I'BOY BO «MI'TVY um. I'.11. Hocoay. 2020. — 14 c.

3. IoramoB M.I'., Konokonbues B.M. 3aTBepneBaHue u CTpyKTypa OTJIHBOK. -
Marnutoropck: @I'bOY BO «MI'TY um. .. Hocosay. 2020.—-13 c.

4, TloramoB M.I'., Konokonbrner B.M. HampsokeHuss B OTJIMBKax.- MarHuTOTOPCK:
OI'BOY BO «MI'TY um. I'.1. Hocosay, 2020.—10 c.

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypceni:

IIporpamMmmHoe oGecnieueHue

Hamveropan Ne norosopa Cpok neicTBHS TULEH3UH
ue [10 _

7Zip CBOOOJTHO 0ECCPOUHO

FAR Manager|cBo601H0 0ECCPOUHO

MS Office  [Ne 135 oT GeccpoUHO

2007 17.09.2007
IIpodeccnonanbubie 0a3bl JaHHBIX H MH(POPMAIMOHHBIEC CIPABOYHbIC CHCTEMbI
Ha3sBanwue xkypca CchbliiKa

Wudopmannonnas cucrema -
HopmatuBHBIE TIpaBOBBIE aKTHI,
OpTaHU3aIMOHHO-PACTIOPSIUTEI
bHBIE IOKyMEHTHI, HOpPMAaTHBHbIE
U_METOJIMYECKHE JIOKYMEHTBI H

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

MexnyHapoHas 6aza
TTOJTHOTEKCTOBBIX KYpHAJIOB

http://link.springer.com/

yHI/IBepCI/ITeTCKa}I

https://uisrussia.msu.ru
nHGOPMAITMOHHAS cucTeMa



https://e.lanbook.com/book/128988
https://e.lanbook.com/book/201245
https://e.lanbook.com/book/90165
https://fstec.ru/normotvorcheskaya/tekhnicheskaya-zashchita-informatsii
https://fstec.ru/normotvorcheskaya/tekhnicheskaya-zashchita-informatsii
http://link.springer.com/
https://uisrussia.msu.ru/

DJIEKTPOHHBIE pecypchl
ouomuoreku MI'TY wum. I'.H.
Poccuiickas  I'ocynapcTBeHHast
ouonmoreka. Karamoru
®denepanbHOE TOCYIAPCTBEHHOE
O0DKETHOE yupexaenne|URL: http://www1.fips.ru/
«DenepaIbHBIN HHCTHUTYT
[TouckoBasi cucrema Akaaemus
Google (Google Scholar)
Mngopmanuonnas  cucrema - URL.: http://window.edu.ru/
EauHoe OKkHO gocTyma K
HanuonanwHas
undopmanuronno-ananuruuecka [URL: https://elibrary.ru/project_risc.asp
s1 cuctemMa — PoccuilcKuid MHIEKC
DneKTpoHHAas 0aza
MepUOINYCCKUX W3aanmii  East
9 MaTepuaJIbHO-TeXHHYECKOE o0ecnevyeHne JUCIHILTHHBI (MOIYJIs1)

https://host.megaprolib.net/MP0109/Web

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

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

https://dlib.eastview.com/

MarepuanbHO-TEeXHUYECKOe 00ecIIiedeHUe AUCIIUIUTMHBI BKITIOYACT:

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

- TEXHUYECKUMH CPEICTBaMHU OOYYEHUS, CIY)KallMMHU IS TpPEACTaBICHUS ydeOHON
uHpopManuu OOJBIIOW ayAUTOPHH: MYJIBTUMEAMWHBIMU CPEICTBA XPAHEHUS, Nepeiadn |
npecTaBiIeHUs yueOHON HHPOPMAIHH;

- CIIeMaIM3UPOBAHHON MeOebIo.

2. YueOHas ayauTopus JUIS TIPOBEACHUS JIA0OPAaTOpHBIX 3aHATUH «JluTeiHas
nabopatopus» OCHaILlEHa JJaOOPaTOPHBIM 000PYJOBAaHUEM:

JIaboparopHoe 00opynoBaHue:

1. IlnaBunbHBIEC TICYH.

2. Tepmuyeckue ney.

3. JJabopatopusi KOHTpOJISI KadecTBa (POPMOBOYHOM CMECH.

4. TBepromepsl.

5. IIpubops! s ucnibITaHus 00pa30B HAa H3HOCOCTOMKOCTb.

6. Mukpockor.

7. lllnudoBanbHble MALLIUHBL.

8. ®pe3epHblil CTAHOK C YUCIIOBBIM ITPOrPaMMHBIM 00€CTIEYEHHEM.

9.dpoOumnku.

10. LlenTpobexHas MalIuHa JINThSI.

11. BakyymHasi 1UTeliHas yCTaHOBKA.

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

3. YueOHast ayauTopus UIs IPOBEICHHS IIPAKTUICCKUX 3aHATHI OCHAIICHA:

- TEeXHUYECKUMH CPEJICTBAMU OOYYEHHs, CIYKalllUMU JUIsl TPEACTaBICHUs Y4eOHOM
uHpOpManuK OOJBIIOW ayIUTOPHH: MYJIBTUMEAMWHBIMU CPEJCTBA XPAaHEHUS, Nepeiadn |
npecTaBiIeHus yueOHOH nH(popMalnu;

- CHIeaIM3UPOBaHHON MeOebIo.

4. YyeOHas ayTUTOPHUS 111 BBIIIOJIHEHHSI KYPCOBBIX MPOEKTOB (paboT) OCHAIllEHa:

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

- CHIeMaIM3UPOBAHHON MeOeIbIo.

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

- KOMIIbIOTepHOH TexHuKou ¢ nmaketoM MS Office, ¢ noaxmouennem k cetn «HTEpHET»
Y C TOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTeIbHYIO CPETY YHHBEPCHUTETA,

- CTIeLMAIN3UPOBAHHON MEOETIBIO.


https://host.megaprolib.net/MP0109/Web
https://www.rsl.ru/ru/4readers/catalogues/
http://www1.fips.ru/
https://scholar.google.ru/
http://window.edu.ru/
https://elibrary.ru/project_risc.asp
https://dlib.eastview.com/

6. [Tomenienue assi caMOCTOSATENHHON paOOThI OCHAIICHO:

- KOMIIbIOTEpHOM TexHuKo# ¢ makerom MS Office, ¢ moakmouennem k cetn «HTEpHET
U C IOCTYIIOM B 3JICKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTeIbHYIO CPENy YHUBEPCUTETA,;

- CIICIMATM3UPOBAHHON MEOEIIbIO.

7. TlomemeHue [UIsi XpaHEHUsS M NPOPHUIAKTUYECKOTO OOCITY)KUBAaHUS Y4eOHOTO
000pYy/I0BaHUs OCHAIIICHO:

- CHICTIMATM3UPOBAHHON MEOCIBIO: CTEIUTAKAMH JJISL XPaHSHUS y4eOHOTO 000PY/I0BaHHS,

-MHCTPYMEHTaMH ]ISl PEMOHTa y4eOHOro 000pyI0BaHU;

- mkadamMu It XpaHEHUS Y9eOHO-METOINICCKOM JOKYMEHTAIIMHA U MaTEPHUATIOB.



Ipuioxenne 1

6 YueOHO-MeTOoaAHUYeCKOe o0ecneyeHne caMOCTOATEIbHOI padoThl 00y4aloIUuXCs

AynutopHas caMOCTOsITeNbHAasE paboTa CTYIACHTOB Ha JaOOpaTOPHBIX  3aHATHSIX
OCYIIIECTBIISICTCS 10T KOHTPOJIEM IIPEMNOJaBaTelis B BU/IE BBHIIIOJHEHUS IPOrpaMM J1abopaTOPHBIX
paboT U MPaKTUYECKUX 3aJIaHUMN.

BueaynuropHas camocrosiTelibHas paboTa CTYJEHTOB OCYIIECTBISICTCS B BHJIE YTEHUS C
npopaboTkoil Matepuana, ohopmieHUS Ta0OPATOPHBIX PadOT W TOJATOTOBKE K WX 3alllHTe,
BBITNIOJTHEHUS] MPAKTUYECKUX 3a/laHUui U KypCOBOM paOOTHI.
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Bomnpoce! 1151 poBeieHNsi YCTHOTO ONPOCA 00yYAKOIIMXCS

Jist gero nuTermkaM HeoOX0MMO 3HaTh CKOPOCTh M BpEMsl 3aTBEP/I€BAHUS OTIMBOK?
Kak xapakrepusyercsi KHHETHKA 3aTBEPI€BAHUS 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 BBEeICHHS 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 MeTajinueckoil popme?

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

Kakue ¢axTopsl U Kak BIUAIOT Ha (POPMUPOBAHHUE MOBEPXHOCTHOM KOPKH OTJIMBKHU, YTO
OHa U3 ce0s mpeacTaBiIsieT?

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

Kak hopmupyercst «koHYyC 0CaxJIeHHUS»?

Hcnonb3ys KpUBYIO 3aTBEPIEBAHMS, ONPEACIIUTE, KAK MEHSAETCS CKOPOCTh 3aTBEPACBAHUS
otnuBoK? Kak 3T0 BiIMseT Ha CTPYKTYPHbIE 30HbBI?

Urto Takoe JXUIKOTEKyuecTh U popMo3zanonHsieMocTb? Kakue nedexTsl OTIMBOK CBA3aHbI
C 3TUMH cBoiicTBamMH paciuiaBoB? Uto Takoe HyneBas xuakorekydectb? Kak onpenenuts
pa3nuuHble BUIBI KUIAKOTeKyuecTH? Kak n3MeHsieTcs mpakThyeckas >KUIKOTEKYy4ecTh
CILIABOB OJIHOM CUCTEMBI?

Kak u3meHsieTcst yclioBHO-UCTUHHAS KHUJIKOTEKY4ECTh CIUIABOB OJIHON CHCTEMBI?

Kak Biuser Temiocoep:kaHue 1 eperpes paciuiaBa Ha ero KHJIKOTEeKy4ecTb?

Kak Biuser Ha JKMIKOTEKYy4YyeCTh pacIulaBa XapakTep 3aTBepiaeBaHusa? Kak BiusioT
Terio(U3nUecKrue CBOICTBa paciiaBa Ha )KUJIKOTEKYy4eCTh?

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

Kak BaustroT Ha OpMO3anoTHAEMOCTh TEIUIOPHU3NUECKUE CBOIICTBAa MaTepHraa popMbI?

. Kak BnustroT HarpeB 1 00J1M1I0BKa METANTHYECKUX (POPM Ha UX 3aMOJIHAEMOCTH?

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

. Kak BIusI0T MoBepXHOCTHBIE CBOMCTBA paciiiaBa Ha (HOpMO3anoIHIEeMOCTh?

. Kak Bauser razonponuiiaeMocTs (hOpMOBOYHBIX MaTepHajIoB Ha (POpPMO3aNOIHIEMOCTh?
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Kaxkue cBoticTBa Matepuasna ¢GopMbl BIUSIOT Ha €€ 3al0JIHCHHE?
Kak BIHSIOT CKOPOCTh TEUEHHS paciljiaBa U Harmop Ha OpPMO3anoaHsIeMOCTh?
Kak BaustiroT Ha OpPMO3anoTHAEMOCTh MECTHBIE CONIPOTUBIICHUS B
KaHaJax JUTCHHOH GopmbI?
Kak Binser MecTo no/iBojia Ha 3aroJIHIEMOCTb TOHKUX CTEHOK?
Kakue ycinoBus 3aJIMBKH BIMSIOT HAa (JOPMO3aNOTHIEMOCTh?
Kakue mpoObl HCTIOIB3YIOT AJISt ONPEAeIICHHS KUIKOTEKYIeCTH ?
Kakune npoObl HCHIONB3YIOT AJIS OIpeaesieHus] OpMO3anoIHIEeMOCTH?
Uto 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 ycasika B OTJIMBKax?
Kak BinsieT uHTEpBal 3aTBEPAEBAaHUs CIUIABA HA PACIIPENCICHUE
CaJI0YHBIX IYCTOT?
Mexanu3m 006pa3zoBaHus yCaJ0YHOM paKOBHUHBI.
MexaHu3m 00pa3oBaHus yCaJ0UHBIX TOP.
®dakTopsbl, BIUAIOIINE HA 00pa30BaHUE YCAJOUYHBIX PAKOBHH.
@dakTopsbl, BAUAIOIINE HA 00pa30BaHUE YCaIOUHBIX I10D.
Metoarka S5KCIEpUMEHTAIBHOTO ONpeeeHUst 00beMa ycaa0uHbIX
IIyCTOT.
MeTtoauka 1 pacdeT IJI0OTHOCTH TMAPOCTaTUYECKUM B3BEIIMBAHUEM.
Kak nuHeliHas ycaaka cKa3bIBaeTCsl HA KaueCTBE OTIMBOK?
Uro Takoe cBoOOIHAs JInHEHHas ycanaka? OT Kakux (GaKTOpOB OHA3ABUCHT?
Ot yero 3aBucut nepopmanus Gopmbr?
Kak BimseT Ha JIMHEHHYIO yCagKy OTJIIMBOK CIIOCOO HM3TrOTOBJIECHHS (opM M cocTaB
dbopmMoBOUYHOM cMecH?
YeM 00BSICHUTH HEPAaBHOMEPHOCTD JIMHEHHOMN YCAJIKH MO JUIMHE OTIUBOK?
Uro Takoe TepMHUecKOe pacuiupeHue (OpMbl, KaKk OHO BJIMSET Ha JMHEUHYIO YCaJKy
OTJIUBOK?
B kakux ciydasx nuHelHas ycaaka Oonblie cBoOoaHON? Kak onpenenuts TUHEHHYIO U
JUTEHHYIO yCaJIKH C MOMOIIBI0 00pa3loB OoJblION UIMHBI? B yem mpeumyiiectBa U
HEJI0CTaTKU 3TOT0 criocoda’?
OnumuTe NPUHIMIT U3MEPEHUsT CBOOOAHOM M 3aTpy/JHEHHOW ycaJaku Ha npubope 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 yCAaJOUYHBIMHM, YTO SBJISETCS UX IPUYUHON?
Kakue HanpspkeHus: Ha3bIBAlOT (Pa30BBIMMU, UTO SBISETCA UX MPUUHHOMN?
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 HAMPSIKEHUS 110 CEYEHUIO OTJIUBKU?
Kaxne HanpspkeHus pa3BUBAOTCS B TPEX3BEHHOM peneTke?
UTto Takoe JTUTEHHbIC HAMPSIKEHUS?
Kakwue nedektsl cBsi3aHbl ¢ MEXaHUYECKUMHU HaNPSKEHUSIMU?
Kakwue nedextsl 00yciaoBieHbl TEPMUUECKUMU U (Pa30BBIMH HAIPSHKEHUAMU?
Kak BIusIOT HanpsKeHUs Ha SKCIUTyaTaluio OTIUBOK?
Yro Takoe penakcanys HalpsKeHUn?
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72. Kak CHU3UTH ypPOBEHb MEXaHUYCCKUX HAMIPSIKECHUHN?
73. Kak cHU3UTh YPOBEHb TEPMUUYECKUX HAMIPSKECHHIA?

Ayoumopnusie KOHmpobHblE PAOONIbL:
Ayoumopnas konmpoavuas paboma Nel.

Bonpocwel k konmponvhoti pabome:

OxapakTepu3yiTe B3aNMOCBSI3b KHIKOTEKYYECTH U TEMIIEPATYPHI.
Knaccugukarus cnoco6oB 3anuBku Gopm.
CyIIHOCTB MPOIECCOB MUTAK03aAeP KaHusl U TOHKOW OYHCTKH CIIABOB B KaHAJIAX JINTHUKOBOM
CHCTEMBI.
CyIHoCTh Tporiecca pacKUCICHHSI METAIUTMYECKUX PACIIABOB M €TI0 BHUJIBI.
Bup! )KUIKOTEKY4YECTH U CLIOCOOBI €€ N3MEPECHHUS.
DopMO3anoTHIEMOCTh, €€ CYITHOCTh, 00ECTICUCHHE 3aITOJTHEHUSI TOHKOCTEHHBIX OTJIMBOK.
CymHocTs npouecca papUHUPOBAHUS METAIMYECKUX paciuiaBoB. CrocoOsl
padbUHUPOBAHUS.
CymHOCTh HENIPEPHIBHOCTH TOTOKA MPH 3aMTOJTHEHUH (DOPMBI.
CymHocTh uddy3un B )KUIKHX METaJIaX M CIutaBax. YTo OHA XapaKTepU3yeT, TO YETO
3aBHCHUT, KAKOE BIIMSHUE OKA3bIBACT HA CIUIABHI.

OxapakTepu3yiTe KOHQUTYpaIui CBOOOTHO-TTAIAIOIIUX CTPYH.

OcHoBHBIE TPEOOBaHMS K TUTHUKOBBIM CHCTEMaM.

PaduHrpoBaHue CIIJIaBOB OT HEPACTBOPUMBIX TIPUMECEH.

TennonpoBoIHOCTh M TEINIOEMKOCTh METAJIOB U CILJIABOB.

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

TernnonpoBoIHOCTh ¥ TEIIOTa 00pa30BaHKs METAIUIOB U CIUIaBOB. X poib B
(OpMHPOBAHUH KUKOTO COCTOSHUSI.

CyIIHOCTB MPOIIECCOB yIAICHUS ra30B U3 KUJIKHX CILIABOB.

Knaccugukanus ITMTEeHHBIX CIIaBOB.

Mepornpusitus o 60pb0e ¢ HEMETAUTHIECKUMHU BKIIFOUCHUSIMH B OTJIMBKAX.

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

OCHOBHBIE THIIBI TUTHUKOBBIX CUCTEM.

OCHOBHBIE 2JIEMEHTHI JTJUTHUKOBBIX CUCTEM U MX Ha3HAYCHHE.

TenoTa naaBiIeHUs U TETIOTA CIJIABJICHUS CIUIABOB UX POJIb B IPUTOTOBICHUH CIIJIaBOB.

Ayoumopnas konmponvhas paboma Ne2.

Bonpocwl k konmponvHoti pabome:
OcHoBHBIE TpeOOBaHM K MPUOBLIAM, UX (OpMa, MECTA YCTAHOBKHU.
MukpoaerupoBaHue CIIaBoB.
CymHocTs nporecca MOAU(DUIIUPOBAHUS CIUIABOB.
Uro Takoe MOAU(PHUKATOPHI U AJI YETO OHU HYKHBI B JIUTEHHOM IPOU3BOJICTBE.
Yro Takoe MOU(UIIMPOBAHNE HHTUOUTOPAMH.
YTO TaKO€ MOAU(PUIIMPOBAHNE UHOKYJISATOPAMHU.
B 1eM pa3HuIa MeX1y MUKpPOJIETHPOBAaHUEM U MOAM(DULIPOBAHUEM.
B yem pazHuiia MeX1y TerupOBaHUEM U MUKPOJIETUPOBAHUEM.
CyIHOCTh NOBEPXHOCTHOIO JIETUPOBAHHUS CIUIABOB U €r0 BAPUAHTHI.

. CymHOCTh 00bEMHOT0 JIETUPOBAHUS CIVIABOB U €r0 BapUAHTHI.

. Kakumu cBoiicTBaMu 1ODKHBI 00J1a1aTh MOJU(PHUKATOPBI — 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 crnoco6oB MmoauduuupoBaHus CIIaBOB.

. Kimaccudukanmst cmoco060B JIerupoBaHus CIUIABOB.

. CriocoObl pagHUPOBAaHUS METAIIJIOB U CIIJIABOB.
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0.

Yro Takoe MOIU(UITIPOBAHUE TOBEPXHOCTHOAKTUBHBIMU 3JIEMEHTAMHU.
CymHocTts nporecca Au¢pGy3HOHHOTO PACKUCIECHUS METAJIOB U CIJIaBOB.
CyurHocTh 3aKOHA HETIPEPBHIBHOCTH MOTOKA KUAKOTO CIUIaBa.
CymHOCTh npoliecca pacKUCICHUS METAIJIOB U CIUIABOB.
Omnwucare cTpoeHre 00JIacTH 3aTBEpACBAHUS.
MexaHu3m pocTta KpUCTaNIOB. BiusHHE CKOpOCTH OXJIaXJAE€HHA Ha pPOCcT U  (dopMmy
KpHUCTAJIJIOB.
Kpucrannuzamnus Ha npumecsx. @akTopbl ONpeIeIsIoNIne ee.
Packpoiite CymHOCTh MOHSTHUS «IIEPEOXITIAKIACHUE» MPU KPUCTAJUIM3ALUUUA U TOKAKUTE €ro
CBSI3b CO CKOPOCTHIO OXJIAXKACHHUS.
Packpoiite cymHoCTh 00bEMHOI U MOCIIE0BATEILHON KPUCTALTU3AIINHN CILIABOB.
Bupl MeCTHBIX COMTPOTUBIICHU U MTOTEPh HAMOPa B IUTHUKOBBIX CHCTEMaX.
OxapakTepu3yiiTe OCHOBHBIE (DAKTOPBI, BIUSIONINE HA 3aMIOJHIEMOCTh (OPM.

AyoumopHas koumpoavhas paboma Ne3.

Bonpocwt k konmponvroti pabome:
CymHOCTh TOMOT€HHOTO 00pa30BaHuUs IIEHTPOB KPUCTAILTH3AIHH.
CymHOoCTh mpoliecca KpUCTAITU3aluU Ha PUMECSX.
CymHOCTh TEPMOAMHAMUYECKOH TEOPUH KPUCTATUTN3AINH CILTABOB.
[Tpuuunabl 00pazoBanus V — o6pa3Hoi, JI — oOpa3Hol U 0OpaTHOM 30HAIBHOM JIMKBALIHH.
OxapakTepu3yiTe CBA3b JCHIPUTHOW JIMKBAMU C KOI(DOUIIMEHTOM pacmpeaesieHus
3JIEMEHTOB B OCHOBE CIJIaBa.
Bnusiare ckopocTu oxyaxaeHust Ha (opMy KPHCTAILIOB.
['eTeporenHoe 3apoXKAeHUE IEHTPOB KPUCTAILIH3AIUH.
[TokaxxuTe CymIHOCTH [JEHCTBHS Ha TIPOLECC 3aTBEPACBAaHUS OTIMBKH HAPYXHBIX H
BHYTPEHHUX XOJIOIUIILHUKOB.
OxapakTepu3yiTe OCHOBHBIE CXEMBI IEPEOXIIAXKICHUS B IIEHTE OTIUBKU.
Bnusinue koHQUrypauu OTIUBKYA Ha CKOPOCTh €€ 3aTBepeBaHUS.
OxapakTepu30BaTh CTPOCHHUE 00JIaCTH 3aTBEPACBAHUSA.
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 TPUYUHBI JEHAPUTHOTO POCTA KPUCTAILIOB.
Uro Takoe nepeoxIakICHNUE TPU KPUCTAIUTH3AINHN B €r0 CBSI3b CO CKOPOCTHIO OXJIAXKICHHSL.
CyIIHOCTh KPUCTAJUIU3AINH Ha TPUMECSX.
OxapakTepu3yiiTe OCHOBHBIE CITIOCOOBI PETYJIMPOBAHMSI OXJIAXK/IEHUS OTJIMBKH B (pOpMe.
OO0beMHas U TIocTeIoBaTeNbHAS CTAANH KPUCTATU3AIMN OTIUBKH.

Ayoumopnas konmponvhasn paboma Ne4.

Bonpocwl k konmponvHoti pabome:
Buael HanpsokeHWl B OTVIMBKAaxX, NPUYMHBI HX IMOSIBICHHSA, MEpbl 0 CHIKEHUIO U
YCTPAaHEHHUIO.
["a30BbIe 1e(DEKTHI B OTIUBKAX U MYTH UX YCTPAHEHHUS.
Mexanu3m 00pa3oBaHus PACCEIHHOMN U 30HAIBHON yCaJ0YHON MOPUCTOCTH.
Bnusiaue opMbl OTIMBKY HA Pa3BUTHE YCAIOUHBIX ITYCTOT.
Paccesannas ycagodHast ¥ 30HaJIbHAs! IOPUCTOCT.
BnusiHue ycnoBuii 0XJ1aKI€HUS HA pa3BUTHE yCAIOYHBIX IIyCTOT B OTJIMBKAX.
O6beMHas ycajika criaBoB. Bubl Opaka no npuunHe 00beMHON yCaIKu.
CymHOCTb JINHEHHOW 1 TUTEHHON ycanku. B uem pa3HuLa Mexny HUMH.
MexaHnnu3m 006pa3oBaHus ycaJOUYHON PAaKOBUHBI B OTJIMBKE U ITYTH €€ YCTPaHEHHUS.
BnusiHue coctaBa M TEXHOJOTHYECKUX (AKTOPOB HA PAa3BUTHE BHYTPEHHUX HANpSIKCHUH B
OTJIUBKAX.
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CBobopHas 1 3aTpyAHEHHAs ycaaka OJMBOK. Bupl Opaka o BUHE yCaaKH.
CymHocTh npurapa Ha OTJIMBKAaX, €r0 Pa3HOBUIHOCTH, ITyTH YMEHBIIEHUS U YCTPAHEHUS.
[TprunHbl 00pa30BaHus XOJNOJHBIX TPEIIUH B OTJIMBKAX IIyTH UX YCTPAHEHUS.
Jlunelinas ycajka CIiaBoOB. BU/IbI Opaka 1o IpHUYMHE 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 TPAaHULIE KOHTAKTa IIOBEPXHOCTEH OTIIMBKH U (POPMBIL.
dopMHpOBaHUE TA30BOM CPEIbl TUTEHHOM (HOPMBIL
CymHocTs nporecca 00pa3oBaHMs ropsiuMX TPELMH B OTIUBKaX. [lyT ycTpaHeHus ropsaunx
TPEILHH.
BnusiHue coctaBa paciiaBa Ha pa3BUTHE YCaJOYHBIX IIyCTOT B OTJIMBKAX.
OxapakTepu3yiTe OCHOBHBIE METOJbI PETyJIMPOBAHMS TEIJIOBBIX MPOIECCOB B (opme C
LEJIBbIO TOIYYECHHs] OTJIMBOK € 3aJaHHOM CTPYKTYpPOH.
TemrieparypHbie OIS OTIUBKY M (POPMBI B ITpOIECcCe 3aTBEPACBAHU.
OxapakTepu3yiiTe OCHOBHBIE METO/IbI MCCIEA0BAHNS 3aTBEPACBAHUS CILIABOB.
BnusiHue TemnepaTypsl 3aJIMBKH HAa Pa3BUTUE YCAJOYHBIX MIYCTOT B OTJIMBKAX.

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

Bonpocsl k 3x3ameny (5 cemectp)

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

[1naBneHUEe METAIIOB U CILIABOB

CoBpeMeHHBIE MOJICIIA CTPOSHUS YKHUJIKHX METAIIJIOB U CIUIABOB

CBolicTBa )XHJIKMX METAIIOB U CIUIaBOB

TerutoBble CBOMCTBA METAJIIOB

JluteliHble CBOMCTBA CIUIABOB M UX Kilaccu(UKanus

JlaBieHre napa U UCTIApEHUsT METAJIJIOB U CIUIABOB

OO61re 3aKOHOMEPHOCTH B3aMMOJICHCTBHUS METAJUIMYECKUX PACIUIABOB C Ta3aMU
Hemeranmuyeckue BKIIOYCHHS B METaIaX U CIIaBax

Knaccudukanus cnoco6oB 3anuBku popm

3aKOH HENPEPHIBHOCTU IIOTOKOB METAJUIOB U CILIABOB

Pacuer ncreyenust Mmerania u3 Kopiia

Pacuer 3amonHeHus NoNI0CTH JIUTEHHON (GOPMBI

[[nako3anepxaHue | TOHKAs OUYUCTKA CIJIABOB

KunakoTekydecTs CIIIaBOB M METOABI €€ H3MEPEHUS

3aBUCUMOCTb JKMJIKOTEKYYECTH OT TEMIEPATyphl U €€ CBSI3b C AMArpaMMOM COCTOSIHUS
3anoaHAEeMOCTh (POPM U MEPOIIPUATHS 110 00ECIICUEHHUIO 3aII0JTHEHNSI TOHKOCTEHHBIX
OTJIMBOK

TepMoanHaMuuecKas TEOPUS KPUCTAIUIA3ALMH

['oMoreHHO€ 3apo’keHIE LIEHTPOB KPUCTAIIU3aLUN

['eTeporenHoe oOpazoBaHHe HEHTPOB KPUCTAITU3ALMH

Kpucrannuzanus Ha npumecsx

MexaHu3M pocTa KpUCTaJJIOB

OObeMHas 1 nocie10BaTeNNbHAas KpUCTATU3alUs

CBs13b NEpeoXJIaXkIEHUS CO CKOPOCTBIO OXJIAXKIEHUS, [IEPETPEBOM, YUCTOTOM pacIiaBa
B3aumopeiicTBie pacmiiaBoB ¢ BOJIOPOAOM

B3aumoneiicTBue paciuiaBoB ¢ a30TOM

B3anmoneiicTBre paciiiaBoB ¢ KUCIOPOJOM U PACKUCIEHUE UX

MoaudunuupoBaHue CIIaBOB

[Tepexon MeTaia U3 )KUIKOTO COCTOSIHUS B TBEPOE

Crpoenue 001acT 3aTBepI€BaHUS



Bomnpocel k 3x3ameny (6 cemecTp)

[Tponecc popmMHupOBaHUs CTPYKTYPHBIX 30H B OTJIMBKaxX

TemneparypHble M0JIs1 OTIUBKU M (POPMBI B IIpoliecce 3aTBEPACBAHUS

BnusiHue koHpUrypanuu OTIMBKY Ha CKOPOCTh 3aTBEPACBAHUS

PerynupoBaHue TEmI0BBIX IPOLECCOB B (hopme

[TpuMeHeHne 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 mpupoaa 00beMHOM ycaaKu U KOI(PPHUIIMEHTHI yCAAKH

0. KoHuenTpupoBaHHas ycaJouHasi paKOBHHA

11. PaccesiHHas ycajqouHasi HOPUCTOCTh

12. CBa3b 0O0beMa ycaJOUHbIX ITyCTOT C IUarpaMMOil COCTOSIHUS CIIaBOB

13. IlpuObLIH, UX THUIIBI, MECTA YCTAHOBKH, pacueT 0ObeMa U pa3MepoB

14. Buzpl HanpsKEHHOT'O COCTOSIHUS OTJIMBOK

15. CBoOoiHast 1 3aTpyAHEHHAs yCaKa OTIMBOK

16. Mexanuueckue cBOicTBa CIJIaBOB BOJIM3H TEMIIEPATYp CONUIYCa

17. Metonpl ucciief0BaHMs TUHEWHOM ycaaKu 1 00BEMHOM YCaIKu CILIaBOB

18. da3oBble, TepMHUUECKUE, YCAJOUHBIE HATPSDKEHUS B OTJIMBKAX

19. BaustHue cocTaBa CIuiaBa M TEXHOJIOTUYECKUX (PaKTOPOB Ha pa3BUTHE BHYTPECHHUX
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 PAKOBUHBI YHJIOTEHHOT'O MPOUCX 0K ICHHS

26. YcioBust 00pa3oBaHUsl CHTOBHIHOW 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 nomxaa 0b1Th 0opmiteHa B cootBeTcTBHr ¢ CMK-O-CMI'TY-42-20
«Kypcoas (pabota): cTpykTypa, coepkaHue, o0lIre NpaBuiia BEITOJTHEHUS U 0)OPMIICHUS .

IlpumepHnwiii nepeuernv mem 01 Kypcogou pabombi

«PacueT JINTHUKOBO-IIMTAIOLIEN CUCTEMBI OTIIMBKN» HanMeHOBaHUE OTIIMBKHU IO YEPTEXKY
Hanpumep "LkuB", «bykcay, «Ilnuta» u a.p..

3anaHue Ha KypcoBYIO paOoTy BbIAAET JIEKTOp. B 3aaHny mpeacTaBiIeH SCKU3 AeTalu, MapKa
CIIaBa, Macca OTJIUBKH.

KypcoBas paboTa COCTOUT U3 MOSICHUTENBHOM 3aMUCKU U rpauuecKoil yacTu.

COO@pOfC'aHUE NOSACHUMENbHOU 3aNUCKU

Br16op 1 060CcHOBaHME TOJOXKEHHS OTJIIMBKY MPH 3aJTHBKE.

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

Pacdet OCHOBHBIX CEUEHUH U Pa3MEPOB JIUTHUKOBO-MTUTAIOIIEH CUCTEMBI



I'pagpuueckasn wacmo
YepTex AeTalv ¢ 2IeMEHTaMU JIATHUKOBO-TIMTAIONIEH CUCTEMBI, BHITTOJTHEHHBIN Ha (popmaTe A2.

B xoxe peanuzanuu 00pa3oBaTeILHOIO pOIIecca TAKKE MPEAIoiaraeTcs IpoBeACHUE
1ab0paTOPHBIX padoT.

Ilepeuenns 1abopaTopHbIX padoT:

3aTBep/ieBaHUE U CTPYKTYpa OTJIMBOK.

KunkorekyuecTsh v HOpPMO3aOTHIEMOCTb.

OrnpezesieHne BEIMYMHBI OObEMHON M JIMHEMHOW yCaIKH JIMTCHHBIX CILUIABOB.
HanpsixeHus B oTimBKax.

Obuwgue mpebdosanusa K oghopmaenuro omuema no 1ad60pamopHvim padomam:
[Tocne BeinonHeHus 1a00paTOpHOI pabOThI OTYET OPOPMIIIETCS B COOTBETCTBUU C
tpedoBanusmu CTII opranuzanuu.

OTuer cocTaBisieTcsl CTYJJCHTOM B TETPaH 110 J1abopaTOpHBIM paboTam
JlaGopaTopHast paboTa HyMEpyeTCs U YKa3bIBaeTCs €€ Tema.

Hampumep: Jlaboparopnas pabota Nel

3ameepoesanue u cmpykmypa omaugok.

Tekct oTuera AenUTCS Ha J[BA pa3/elia, KOTOpble 0003HAYar0TCs apaOCKUMH ITUppaMu
Hanpuwmep: 1. BBenenue.
2. BeimostHeHnEe paboTEHI.
4. Pazniernbl, B CBOIO OU€pE/b IENIATCS HA MOJPA3/IeNbl, KOTOPbIE TOXXE HYMEPYIOT apaOCKUMHU
uugpamu B peaenax paszaena. Homep nogpasniena cocTouT U3 HoMepa pasjiena U Homepa
HoJpasjiena, pa3/JesieHHbIE TOUKaMU.
Hanpuwmep: 1. Beenenue.
1.1. Metoabl U3ydeHus 3aTBEpACBAHUSA U CTPYKTYPbl OTIMBOK
1.1.1.0npenenenue korpduimeHTa 3aTBepAeBaHUS
1.1.2. O6nacTtu 3aTBEp/IeBaHMS.
5. Paznen «BBenenue» coctaBiseTcsl CTYJEHTOM IIPH MOATOTOBKE K JJAOOpaTopHOM paboTe B
COOTBETCTBUH C METOAMYECKHM YKa3aHHEM.
6. 3amnucu B OTYETE JIOJKHBI OBITH aKKYpaTHBIMH, YETKUMH, 0€3 COKpAIIEHUS CIIOB.
7. B TekcTe oTyeTa He JOMYCKaeTCsl IPUMEHEHHsS] MaTeMaTHYEeCKUX 3HAKOB: <,>,= #~,—,%, 06e3
YHCJIOBBIX WM OYKBEHHBIX 0003HAUEHUH.
8. Lludposoit maTepuan odopmisiercs B BUAE TaOIMII, UMEIOLINX TEMAaTUUYECKUH 3ar0JIOBOK.
9. PucyHOK 1oJ’KeH UMETh HOMEpP U HaUMEHOBaHKE, TOMEILEHHBIE 1101 HUM.
10. Ilpu noctpoennu rpaduka Macmrad BEIOUPAIOT TaK, YTOObI IOk rpadrka NpuodImKanach
K KBaJparTy.
11. ToyHOCTH 06PAOOTKHM YUCIOBOIO MaTepraia J0KHA ObITh COrNIACOBAHA C TOUHOCTHIO
U3MEPECHUM.



ITpunoxxenune 2

7 OueHoYHbIE CpeICTBA /IS IPOBeeHHsI IPOMEKYTOYHOM aTTeCTAlMU

a) I[lnanupyemble pe3yiabTaThbl O0y4YeHHMSl M OIIEHOYHbIEe CpeACTBAa /sl TPOBeJAeHHSA
NMPOMEKYTOYHOM aTTeCTAlluM:

CTpyKTypHBIii
PYKTYD [Tnaaupyemblie pe3ynbTaThl
AJIIEMEHT OrneHOYHBIE CPEICTBA
o0ydeHus
KOMIIETEHINH

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

IK-2.1 Ob6nagaer TeoOpeTUICCKUMHI Teopernueckue BOMPOCHI JIst
3HAHUSAMU OCHOB U cIaYy dK3aMeHa:
MIPAKTUICCKIUMH HaBBIKAMU
MPOU3BOCTBA JIUTHIX 1. JIureiinrle cruiaBel: 0OmIas
W3ICTIUN U3 Pa3InuHbIX XapaKTepUCTHKA, TPEOOBaHUS
MaTepHuaoB K HUM, 00JIaCTH IPUMCHCHUS,
KJaccuukanuu
2. IlinaBaeHue MeTalIoOB U
CILIABOB

3. CoBpeMeHHbIE MOJEITH
CTPOCHHUS KUJIKMX METAJIJIOB
U CILIAaBOB

4. CBoMcTBa KUIKUX
METAJIJIOB U CIUIABOB

5. TemioBbie CBOMCTBA
METAIJIOB

6. JluTeiinbie cBOMCTBA
CIUTaBOB M WX KJIacCHU(pUKALUS
7. JaBnenue napa u
UCIIapEHUsl METaJUIOB U
CIJIaBOB

8. OO01mMe 3aKOHOMEPHOCTH
B3aUMOJICVCTBHUS
METaJUIMYECKUX PaCIJIaBOB C
razamu

9. Hemerannuueckue
BKJIFOUEHUS B METaJUIaxX U
CIUTaBax

10. Knaccuduxanus
Croco0oB 3aUBKU (HOpM

11. CtpykTypa NOTOKOB
KUJKUX METAJIIOB U
KOH(uUryparus cB000IHO
NaJA0LIEN CTPYH

12. 3aK0H HENPEPHIBHOCTH
MMOTOKOB METAJJIOB U CILJIAaBOB
13. PacueT ucreuenus
MeTaJula U3 KOBIIa

14. Pacuer 3anoqHeHUs
MIOJIOCTH JTUTEUHOU (hOpMBI
15. llInako3aaepxanue u
TOHKAsl OYMCTKA CIIJIABOB




16. )KuakorekyuecTb
CILJIABOB U METOJBI €€
U3MEpEHUS

17. 3aBUCUMOCTh
KHUJKOTEKYYECTH OT
TEMIIEPATYPHI H €€ CBS3b C
JarpaMMon COCTOSTHUS

18. 3anonusgemocts Gpopm u
MEpPONPUSITHS 110
00eCTneYeHUIO 3aTI0THEHUS
TOHKOCTEHHBIX OTIIUBOK

19. TepmonuHamMuueckas
TEOpHsl KPUCTAIIU3ALUI
20. 'omoreHHOE 3apoKIEHHE
HEHTPOB KPUCTAJUIU3AINH
21. I'ereporenHoe
o0pa3oBaHH€ LIEHTPOB
KPUCTAILTU3AI[IU

22. Kpucrannuzaius Ha
IPUMECSX

23. MexaHu3M pocTa
KPUCTAILJIOB

24. O6beMHas 1
nocJieIoBaTeIbHas
KpUCTAITU3AIUs

25. CBsI3b EPEOXJITAKICHUS
CO CKOPOCTBIO OXJIAXKICHUS,
MIEPErpeBOM, YUCTOTON
pacriaBa

26. BzaumoeiictBue
pacIiiaBoB C BOJOPOJIOM
27. BzanmopeiicTBue
pacIiiaBoB C a30TOM

28. B3anMmoneiicTBue
pacIiiaBoOB C KHUCIOPOJAOM U
UX PaCKHUCIICHUE

29. MoaudunupoBanue
CILIaBOB

. Ilepexon MeTajuia u3
XKHUJIKOTO  COCTOSIHHUS B
TBEPIOE

. Ctpoenue obnactu
3aTBEpICBAHUS

. ITponecc dbopmupoBaHus
CTPYKTYPHBIX 30H B OTJIMBKaXx

. TemniepatypHble OJIst

OTIMBKM U  (GOpMBI B
IIPOLIECCE 3aTBEPAEBAHUS

. Biusanue KOH(UTypauu
OTJIMBKH Ha CKOpPOCTh
3aTBepAECBaHUS

. PerynupoBanue  TeIIoBBIX
MIPOIIECCOB B (hopMe




. [Ipumenenne
XOJIOIMITPHUKOB U UX paboTa
. JIeHOpUTHAs JIMKBalUs B
OTJIMBKAX W  MNyTH €€
yCTpaHCHHS

. 3oHajgbHas  JIMKBaLMsA B
OTJIMBKAX W  MNyTH €€
yCTpaHEHUS

. JINTHUKOBBIE CHCTEMBI, HX
THUIIBI, KOHCTPYKIIMH, METOJIbI
pacuera

. dusznueckas pupoaa
00BEMHOI yCaJIKu u
KO3 PHUIHUEHTHI yCaIKu

. KonnienrpupoBanHast
ycaJlouHasi paKOBUHA

. Paccesinnast ycaJl0uHast
MTOPUCTOCTh

.CBs3p 00BEMa ycaJOUHBIX
IIyCTOT c JarpaMMon
COCTOSIHUS CILIaBOB

. [IpuObuI, MX TUIBL, MecTa
YCTAHOBKH, pacdyeT o0beMa U
pa3MepoB

. Bunel HaIPSKEHHOTO
COCTOSIHMS OTIIMBOK

. CBoOoHAs M 3aTpyAHEHHAas
ycaJKa OTJIMBOK

. Mexannueckue CBOMCTBa
CIUIAaBOB BOJIM3M TEMIIEpaTyp
conuayca

. Metonant HCCIIEIOBAHUS
JINHEHHOU yCaJKu Hu
00BbEMHOM yCaJIKH CIIJIaBOB

. ®a3oBkIe, TEPMUYECKHE,

yCaZlOYHbIC HAIpPsOKCHUSA B
OTJIMBKAxX

. Biingnue cocraBa ciuiaBa u
TEXHOJIOTHYECKUX (PaKTOpOB
Ha pa3BUTHE BHYTPEHHUX
HaIlpsDKEHUN B OTJIMBKAX

. CBsI3p  TOpSAYENIOMKOCTH €
JIMarpaMMOM COCTOSIHUSA

. Pacuet 006pazoBaHMs ropsInx
TEIUH

. XOJIOJHBIE  TpPEUUHBI B
OTJIMBKAx

.l'azoBasgs cpema JMTEHHOU
bopMbI

. 'az0BBIE PaKOBHHBI
9K30T€HHOI'0
IIPOUCXO0XKICHUS

. 'a30BBIE PaKOBUHBI




SHAOT'CHHOI'O
MIPOUCXOXKICHUS

. YcioBus o0pazoBaHMs
CUTOBUHOM IIOPUCTOCTH

. [Ipouiecchl  B3aUMOJICUCTBUS

HAa  TpaHUIC  KOHTaKTa
HOBEPXHOCTEHl OTIMBKU |
bopmbl

. MexaHnu4eckuil mpurap

. XMMHYECKUM IIpUrap

. Tepmuueckuii npurap

. MeponpusaTus 110 CHUKEHUIO
U yCTPAHEHHUIO IIpHUrapa

[IpumepHbIii nepeyeHb
[IPAaKTHYECKUX 3aJaHUM Ha
9K3aMEH.

1. Paccuuratp
MPOJIOJKUTEITEHOCTh
3ar0JIHEHUS
UWIMHIPUYECKOMN TTOJIOCTH
JUTEHHON (GOPMBI TIPH
3aJIMBKE €€ METaJVIOM CHU3Y
(cudonom).
I'mapocraTnyueckuii Harop
Mmetaita H=35cwm;
KOX(PPUITUEHT pacxoaa
u=0,5; miomanb ceueHus
rmuTarens =2,0 cM2;
IJIOTHOCTB KUAKOTO METasuia
v=6,8 1/M3

2. Paccuurath
MPOJIOJKUTEIIBHOCTh
3ar0JIHEHUS
HUJIUHAPUYECKON MOJI0CTH
JUTEHHON (POPMBI ITpH
3aJIUBKE €€ METAJIJIOM CBEPXY.
I'mapocraTnueckuit Harop
metaia H=10 cMm;
koa(urmeHt pacxoaa
p=0,5; muomarb ceuyeHus
mutarens =2,0 cm2;
IJIOTHOCTB KUAKOTO METasuia
v=6,8 t/cM3.

3. BriOpats auameTp u
paccuYuTaTh BHICOTY
OTKPBITON TPUOBLIN AJIst
IUJTUHIPAYECKOU OTIIMBKH U3
MaJIOyTJIepOAUCTON CTajH,
3aJIMBaeMOM BepTUKAIbHO (TI0
meroauke ['ynsesa b.b.).
Koaddurnment oobremHom




ycaaku ctainu 0=0,035;
IJIOTHOCTH KUAKOTO METasia
v=7,8 r/cM3; k03P dunreHT
3anaca npuObun 6=0,75.

4, Paccuurats riryouny
obyacTu ycaJl09HOI
PaKOBUHBI B
MWIAHIPUYECKON OTIMBKE U3
yIIEpOAUCTOM cTaiu,
3aJIMBa€MOM BEPTUKAIBHO (110
meroauke ['ynsesa b. b.).
Koaddunment o6pemMHOM
ycaaku ctanu 0=0,035;
IJIOTHOCTH JKUAKOTO METasia
v=7,8 r/cM3.

o. Onpenenutsb
IPOJOKUTEILHOCTh
3aTBEpIeBaHUs IIOCKOM
CTaJIbHOM OTJIMBKU B
necyaHou opme, UCIIOIB3YS
3aKOH KBaJIpaTHOTO KOPHSL.
3Havenune ko3 duuenrta
3atBepaeBanus k=0,13
cm/cl/2.

6. Paccunrarts
HE00X0IMMOE KOJIMYECTBO
dheppoxpoma mapku ©X001
JUTSL TIOJTY9CHUS
HEOOXOMMOT0 CO/IeP KAHUS
xpoma B crutae MUX28H2
IIPU YCIIOBUU MCTIOJIB30BaHUS
BO3Bparta B konnyectse 40 %
¥ BBITIJIABKE B TyTOBOM MEYH C
KHUCJION (DyTEpOBKOMA.

7. Paccunrats
HEOOXOIUMOE  KOJIMYECTBO
dbeppomaprania MapKu

OMH90 g mosydeHus
HEOOXOMMOTO COJIepKAHUS
Mapranna B cmasel 10I'13J1
MIPU YCIIOBUM MCTIOJIb30BaHUS
BO3BpaTa B KoyumyecTse 45 %
Y BBITJIABKE B TYTOBOM TIEYH C
KHCJION (pyTepOBKOM.

IIpuMepHBIii TIEpEUYEHb TEM
JUIST KYpCOBOM pabOTHI:

Pacuer JITIC gng OTIMBKH «
HalIMEHOBaHUE OTJINBKHU
IIKUB, IIJIaHKA, MOJIIMITHUK U
Ip.», BeC  OTIUBKU U
MaTtepual.




0) Ilopsinox mnpoBedeHUs] NPOMEKYTOYHON AaTTeCcTAllMU, I[OKA3aTeJIM M KPHUTEPHUH
OlleHUBAHMS:

[IpomexxyTouHnast arTecTanus MO AUCHUIUIMHE BKIIOYAET TEOPETUUYECKUE BOMPOCHI,
MO3BOJIAIOIINE OLIEHUTh YPOBEHb YCBOCHHUS OOYYaIOIIMMUCS 3HAHUHM, U MPAKTHYECKUE 3aJaHus,
BBISIBJISIFOIIME CTENEeHb CPOPMUPOBAHHOCTH YMEHUN U BIAJCHHM, NPOBOIUTCS B (opme
IK3aAMeHa.

DK3aMeH I10 ,Z[aHHOﬁ JUCHUIITIMHE ITPOBOJUTCS B YCTHOﬁ (bopMe 110 3K3aMCHAallUOHHbBIM
6I/IJ'IeTaM, Ka)K,I[HfI M3 KOTOPBIX BKIHOYACT 2 TEOPCTUUCCKHUX BOIIPOCAa U OAHO IIPAKTHYCCKOC
3aJaHHuC.

Iloxazarenu u KPUTCPHUHA OLICHUBAHUSA IK3aMeEHaA:

— Ha OLEHKY «OTJIHYHO» (5 OamnoB) — oOyyaroluiicsi JEMOHCTPUPYET BBICOKUHM YpPOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHIMI, BCECTOPOHHEE, CHUCTEMAaTHYEeCKOe WU INIyOOKOe 3HaHue
y4eOHOro MaTepuasia, CBOOOJHO BBINOJHSAET MPaKTHUECKUE 3aJaHMsl, CBOOOIHO ONEepUpyeT
3HAaHUSMM, YMEHUSIMH, IPUMEHSIET UX B CUTyallUAX OBBIIIECHHOMN CI0KHOCTH.

— Ha OILIEHKY «xopomo» (4 Oamna) — oOyyaroluiics EMOHCTPUPYET CpEeIHUN YPOBEHb
c(OPMHUPOBAHHOCTH KOMITICTCHIIMH: OCHOBHBIC 3HAHHS, YMCHHS OCBOCHBI, HO JOIMYCKalOTCS
HE3HAYUTENIbHBIC ONIMOKU, HETOYHOCTH, 3aTPYJHCHUS TIPU aHATTMTUYECKUX OTEePAIUsX, IEpeHOCe
3HaHWI U YMEHHUH HA HOBBIC, HECTAH/IAPTHBIC CUTYAI[HH.

— Ha OLICHKY «YyJI0BJIETBOPHUTEJIBLHO» (3 6amia) — oOydyarouiuiicss IEMOHCTPUPYET MOPOTOBBIi
ypoBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUI: B X0JIe¢ KOHTPOJIbHBIX MEPONPUITUN AOMYCKAIOTCS
OIIMOKHU, TPOSBISETCS OTCYTCTBUE OTIECNbHBIX 3HAHUM, yYMEHUW, HABBIKOB, OOYy4YarolIUICs
WCIIBITHIBACT 3HAYUTENIbHBIE 3aTPYAHEHUS MPU ONEPUPOBAHUH 3HAHUSMU M YMEHHUSMH TPU HX
IIEpPEHOCE Ha HOBBIE CUTYaLIUU.

— Ha OIEHKY «HEeY/0BJIeTBOPUTEILHO» (2 Oamia) — oOydJaromuiicss IeMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTHuecKoro MaTepuana, I0MycKaeT CyleCTBeHHbIC OIMOKHU, HE MOXKET MOKa3aTh
HHTCJUICKTYAJIbHBIC HABBIKW PCIICHUA ITPOCTHIX 3a1a4.

— Ha OLIEHKY «HeY/10BJIeTBOPUTEeJbHO» (1 Oamn) — oOyuaromuiicss He MOXeT IoKa3aTh 3HaHHs Ha
YpOBHE BOCIIPOU3BENEHUS U O0BSICHEHHS] HH(POPMAIIUHU, HE MOXKET MOKa3aTh UHTEIIEKTyalbHbIE
HaBBIKU PELICHMsI POCTHIX 3a]a4.

IToxa3aTenn U KPUTEPHUH OLCHHBAHUS KYPCOBOi padoThI:

— Ha OLEHKY «OTJMYHO» (5 6ayioB) — paboTa BBIIIOJHEHA B COOTBETCTBHHU C 3aJJaHHEM,
06yqa10mm71051 MMOKa3bIBAE€T BEICOKUI YPOBCHB 3HAHWH He TOJIHKO Ha YPOBHE BOCIIPOU3BCACHUA U
00BsicHeHUs1 MH(pOpMAIMM, HO M HMHTEUIEKTyaJbHble HABBIKM pELICHHs NpoOieM M 3ajad,
HaXO0XICHUA YHUKAJIBbHBIX OTBETOB K HpO6J’IeMaM, OLICHKHU U BEIHCCCHUA KPUTUICCKUX CY)K}IGHI/II\/'I;

— Ha OIICHKY «Xxopommo» (4 6amra) — paboTa BBIIOJIHEHA B COOTBETCTBHM C 3aJJaHUEM,
oOyJaromuiicss MOKa3bIBaeT 3HAHHUS HE TOJIbKO HAa YPOBHE BOCHPOM3BEACHUS U OOBSCHEHUS
UHpOpPMaLlUK, HO M HMHTEJUICKTYyalbHble HABBIKM peIIeHHs NpoOjieM U 3aaad, HaXOXKICHHS
YHHUKAJIbHBIX OTBETOB K MpodemMam;



— Ha OIICHKY «yA0BJIETBOPHUTEIbHO» (3 Oana) — — paboTa BBIIOIHEHA B COOTBETCTBHHU C
3aJjaHueM, OOydJaroUMiicsi MoKa3bIBaeT 3HAHUS HA YpPOBHE BOCIPOU3BENCHUS U OOBSICHEHUS
uH(OpPMAaLINHU, UHTEIUIEKTYalIbHbIE HABBIKU PEIICHUS MPOCTHIX 3a7ay;

— Ha OIICHKY «HeYJAO0BJIETBOPUTEJILHO» (2 Oayia) — paboTa BBHINIOJHEHA YacTUYHO, B
nporecce 3alMThl paboThl O0YYArOIIMICS JOMYCKAeT CYIIECTBEHHBIC OIIMOKH, HE MOXKET
MO0KAa3aTh MHTEIJUIEKTyalbHble HABBIKU PEIICHUSI IOCTABICHHOM 3a/1a4H.

— Ha OIICHKY «HeyJdO0BJIeTBOPUTeabHO» (1 Oamn) — — paboTa BBIOJHEHAa YAaCTUYHO,
oOyJaromuiicss HE MOXET BOCIPOU3BECTH U OOBACHUTH COJEp)KAHUE, HE MOXKET I0Ka3aTh
MHTEJUICKTYaJIbHBIC HABBIKU PEIICHUS IOCTABJICHHOM 3a/1auH.



