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JIner akryannsaunuu padouei nporpaMmsl

Pabouast mporpamma nepecMoTpena, o0cykaena u ogodpena ans peanusauuu B 2020 - 2021
yueOHOM roay Ha 3acenaHuu kadenpor JIMTEHHBIX MPOLIECCOB U MaTEPHATIOBEICHUS

[Iporokon ot 01 cenrsidpst 2020 r,/ Ne 1

g A
3aB. kadenpoii vl i e H.A. ®eokTucros

Pabouas mporpamMmMa nepecMoTpeHa, o0cyxaeHa u onodbpeHna ans peanusauuu B 2021 - 2022
yueOHOM roay Ha 3acenaHuu kadenapor JIMTEHHBIX MPOLIECCOB U MaTE€PHAIOBEAEHHUS

[Ipotokon ot 20 1. Ne
3aB. xadenpoi H.A. ®eokrucron

Pabouas mporpamMma nepecMoTpeHa, o0cyxaeHa u onodbpena ans peanusauuu B 2022 - 2023
yueOHOM roay Ha 3acenaHuu kadenpol JIUTEMHBIX MPOLIECCOB U MaTEPHAIOBEIEHUS

IIpoTtokomor 20 r. Ne

3aB. kadenpoi H.A. @eOKTHCTOB

Pabouast nporpamma nepecMoTpena, oocykaeHa u onodpena ans peanusauuu B 2023 - 2024
yueOHOM rojy Ha 3acenaHuu kapeapbl JIUTEHHBIX MPOLECCOB U MAaTEPUATIOBEICHUS

[IpoTtokonor 20 . Ne

3aB. kadenpoii H.A. ®eOKTHCTOB
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1 Iles1u ocBOEHUS TN CHMILTUHBI (MOYJI51)

Hensimu ocBoeHust AUCHUIUTMHBL (MOAYJsl) «Teopus JIUTEHHBIX MPOLECCOBY» SIBIISIOTCS:
dbopMupoBaHue 3HaHUI 00 OCHOBHBIX (PM3UYECKUX U HUBNKO-XUMUYECKUX SBJICHUSX IJIABKU Me-
TaJUIOB, TEYCHUS PACILJIAaBOB, 3aTBEPECBAHUS, KPUCTAJUIM3ALUNA U OXJIAXKJICHUS OTJIIMBOK, CIIOCO-
0ax ynpaBlieHUSI MAKPO- U MUKPOCTPYKTYPOU U mofryueHus 0e3/1e(heKTHBIX OTIHBOK.

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/JIbHOI MporpaMMal

Huctummuaa Teopus JIUTEHHBIX MPOIECCOB BXOAHWT B BapUATUBHYIO YacTh Y4€OHOTO
11aHa 00pa30BaTeIbHON MPOTrPaMMBI.

Jlnst u3ydeHus: AUCUMIUIMHBI HEOOXOIMMBI 3HaHHS (YMEHHsI, BIaAeHHs), copMUpOBaH-
HBIE B PE3yJIbTAaTEe U3YUCHUS AUCLIUILINH/ TPAKTHK:

BBeznenue B HanpaBiieHue

Tennogpusuka

dusuka

AHanu3 yucioBoi uHpopmaIuu

dusnyeckas XuMus

Xumus

Marematuka

OCHOBBI METANTYPrU4€CKOro IPOU3BOACTBA

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUHN AAHHON AUCLUUILIIMHBI OyayT
HEOOXOAUMBI JUISl U3yYSHUS TUCIUTLTNH/TIPAKTHK:

TexHonorus IMTENHOTO MPOU3BOACTBA

TexHOI0rrs I0BEIUPHOTO JIUThHA

IIpon3BOACTBO OTIIMBOK U3 CTAJIA U YyI'yHA

[Ipon3BOACTBO OTIIMBOK U3 IBETHBIX CILJIAaBOB

CrnennanbHble YyT'YHbI

[IpoexTrpoBaHuE HOBBIX U PEKOHCTPYKIUS JEHCTBYIOIIUX JIUTEHHBIX LIEXOB

IToaroroska k caade U cada rocy1apCTBEHHOIO HK3aMeHa

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS1) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00yueHu st

B pe3ynbrare ocBoeHus qucHUIUIMHEL (Moayiis) «Teopust TMTEHHBIX MPOIIECCOB» 00yya-
IOIIMICS TOJKEH 0071a/1aTh CIIEAYIOIMMU KOMIETEHIUAMU:

CrpyKTypHBII
JIEMEHT [Tnanupyemsble pe3ynbTaThl 00y4eHUs

KOMIICTCHIIM

[TK-1 crmocoOHOCTBIO K aHAJIM3Y U CUHTE3Y

OcCHOBHBIE OHATHS U ONPEICIICHUS B IUTCHHONU TUAPABIIUKE.
3HaTh [MaapaBnuueckue MpoIEecch MPHU 3aIMBKE (HOPM.
@DakTOpBI, BIUSIONINE HA KUAKOTEKYYeCTh U (hOPMO3aMOITHIEMOCTD.

Bri6upats crioco6 3anuBku (GOpPMBI METAIIOM.
[Ipou3BoUTE pacueThl HCTEUEHUS METAJIJIa U3 KOBIIIA.

Ymern ~
Br16paTh THI ¥ KOHCTPYKIIHIO TUTHUKOBO-MTUTAIOMIEH CHUCTEMBI OTIUBKH.
[IpodeccrnoHanbHBIM S3BIKOM B JTUTCHHOMN THIpaBIUKE.

B Metoankoit onpeneneHus KUIKOTEKYIeCTH CIIaBOB U (hOpMO3aroTHsie-
JAJETh

MOCTH.
MGTOI[aMI/I pacucTa JUTHUKOBLIX- ITUTAIOIIUX CUCTEM.




I1K-3 TOTOBHOCTBIO HCTIOIB30BaTh (PU3UKO-MATEMAaTHICCKUI arlmapaT JJis PEIICHHs 3aa4, BO3-
HUKAIOMIKUX B X0JIe MPO(ECCHOHATBHON AEATEIbHOCTH

OcCHOBHBIE TIPOLIECCHI, MPOXOAIINE TPHU 3aTBEPACBAHUH OTIUBKU B hopme
TepMonrHaMHUYECKYIO TEOPHUIO KPUCTAJUIN3ALINH.

3HaTh
VYcanouHble TPOLECCH] B OTIIMBKAX.

Br16path criocoObl H3yueHus: MPOLECCOB 3aTBEPAeBAHUS OTINBOK.
Ymeth [IpenorBpamars ycagodHbie 1ePEeKThI
PerynupoBaTh TemnoBsie mpoueccs B hopMme.

OCHOBHBIMHU METOZAMH HCCIIEI0BAHUS TPOLIECCOB, MPOUCXOISAIINX IPU 3a-
TBEpJEBAHUU OTJIUBKH.

Meronamu pacuera mpuObLICH.

Meronamu pacueTa 3aTBepJeBaHUS OTIUBKH.

Bnanets

ITK-12 criocoOHOCTBIO OCYILECTBIIATE BBIOOP MAaTEPUAIOB JAJIs U3/1EIMNA PA3IMYHOrO Ha3HAYEHUS
C Y4€TOM DKCIUTYaTallMOHHBIX TPEOOBAaHUI M OXPaHbI OKPYKAIOIIEH Cpeibl

KoMItoHeHTHI CIIaBOB.

.HI/IKBaIII/IOHHI)IC IMpoucCChI B OTJIMBKAX.

DOH3HKO-XUMHYECKHE 0COOCHHOCTH IMpoHcCCOB MPUT'OTOBJICHUA JINTCHHBIX
CIIJIaBOB.

3HaTh

Br16upaTh MKUXTOBBIE MaTEpUAIIbI 7S CILIABOB.
YMers PaccuuthIBaTh MKXTY Ha 3aJaHHBIA XUMUUYECKUN COCTaB CIUIaBa
3aluTUTh paciulaB OT B3aUMOJIEHUCTBUS C Ta3aMH.

Crioco6amu 60pbOBI ¢ HEMETATMISCKIMH BKJIFOUCHUSIMH B CIUIaBaXx.
Crniocobamu mpeoTBpaIieHus: KOpoOJICHUS OTJIMBOK M 00pa30BaHUs B HUX
TPELLIHH.

Crnocobamu ympaBiieHUs CTPYKTYPOIl OTJIMBKH.

Bnanets

4. CTpyKTYypa, 00b€EM U co/lep:KaHne TUCHUILIUHBI (MOLYJI51)
OO0mmas TpyI0eMKOCTh AUCIMILTUHBI COCTaBIsAeT 6 3aueTHBIX eauHuIl 216 akan. 4acoB, B TOM
YuCIIe:
— KOoHTakTHas pabora — 107,95 akan. yacos:
—aynuropHas — 102 akaj. 9acos;
— BHeayAuToOpHas — 5,95 akan. yacos
— caMocTosTeNnbHas pabora — 72,35 akaj. 4acos;
— MOATOTOBKA K 2K3aMeHy — 35,7 akaj. yaca

dopma aTTecTaIMy - 3a4€T, KypcoBasi paboTa, SK3aMeH

AynuropHast ) s
o | vonraxrHAs pabora E = dopma TeKyIIero
=
5 B aKaJl. yacax o Bu KOHTpOJISI yCIeBa-
Pasnen/ rema 8 (B axaz. qacax) £ A . POy Kon
S 3 © | camocrosTenbHOM €MOCTH U
AUCHUTIIAHBI [5) ) . | KOMIOETECHIIUU
@) 9 £ paboTHI POMEKYTOUHON
nal. | mpakr. | 3 Q&
Jlek. 2'S aTTecTaluu
3aH. 3aH. | U &
1. Teopust TUTEHHBIX MPOIIECCOB




1.1 Beenenue

Cxema  TEXHOJOTHYECKOTO
npoiiecca MIPOM3BO/ICTBA
otnuBoK. [Ipeamer u 3amaun
Kkypca. Kparkas wucropus
pPa3BUTHUS JIUTEHHOTO MPOU3-
BOJICTBA.

Wzyuenue Hayu-
HO- TEXHHYECKOU
JUTEPATypHl U3
OCHOBHOTO CIIHC-
Ka, YTeHHE KOH-
CIIEKTa JICKIUH

Koncynpranus no
JIP Ne 1

IK-1

1.2 DU3UKO-XUMHYECKHE
0COOEHHOCTH MPOIIECCOB
MPUTOTOBJICHUS  JTUTEHHBIX
CIUIABOB W OCHOBHBIC (haK-
TOpBL,  00yCJIaBIMBAIOLIHE
MOTy4YeHHUE BBICOKOKAaYe-
CTBEHHBIX PacIUIaBOB

Kpatkue cBenenust o reopun
CTPOCHUS JKUAKOTO MeTalia-
pacrmiaBa. Temmnepatypa
TUIABJICHUS,, WHTEPBAJ TEM-
meparyp COJNHMIYC, JIHKBHU-
nyc. l3meHeHue CBOMCTB
CIUlaBa IpH Harpese, IJIaB-
nennn U teperpese. CBoii-
CTBa DAaCIUIABOB, BSA3KOCTb,
MIOBEPXHOCTHOE HATSDKEHHE,

muhdysus.

Wzyuenue Hayu-
HO- TEXHHYECKOU
JUTEPATyPHI U3
OCHOBHOTO CIIHC-
Ka, YTCHUE KOH-
CIEKTAa JIEKIUH

VYeTHbIi omnpoc,
Bomnpockr 1-6

TK-12

1.3 BsibOp ONTHMAIBLHOTO
COCTaBa IIUXTHI U €€ pacyeT.

Uzyuenne Hayd-
HO- TEXHUYECKOI
TUTEpPaTypHl U3
OCHOBHOT'O CITHC-
Ka, YTEHHUE KOH-
CIIEKTA JICKIUH

VYerHbli onpoc,
Bompocsr 7-12

TK-12

1.4 BzaumopelicTBue pac-
IUIaBOB C raszamu. [a3el B
MeTayuiax, JAe(QEeKThl OTIH-
BOK. PacTBopeHue ras3os B
paciuiaBe, 0Opa3oBaHHE Tra-
30BBIX Iy3bIpEH B pacIuiase,
3alMTa PacIyiaBOB OT Ta3o-
HACBIILICHUS.

Wzyuenue nayu-
HO- TEXHHUYECKOMI
JUTEpaTypsl U3
OCHOBHOT'O CITHC-
Ka, YTCHUE KOH-
CIIEKTa JEeKIINHI

VYerHblii onpoc
Bomnpocsr 13-20

TK-12

15 Hewmerannuueckue
BKJIIOYCHHSI B CIUIaBaX, HX
MPOUCXOXKJICHUE,  BIIUSHHE
Ha CTPYKTYpY M MeXaHHYe-
CKHE CBOMCTBA OTJIMBOK

N3yuenue Hayu-
HO- TEXHUYECKOH
TUTEepaTypHl U3
OCHOBHOT'O CITHC-
Ka, YTEeHHE KOH-
CIIEKTA JICKIUH

YcTHBI ompoc,
Bomnpocer 21-27

IK-12

1.6 PadunupoBanue, yeru-
poBaHHe W MOIU(HIIUPOBa-
HUE

Padunuposanne ot pactBo-
PEHHBIX B pacIliaBe IMpHUMe-
cell, ra30B W HeMeTaJuTnde-
CKHUX BKJIIOUCHHI.

N3yuenue Hayu-
HO- TEXHHYCCKOMN
JUTEpaTypsl U3
OCHOBHOT'O CIIHC-
Ka, YTCHUE KOH-
CIIEKTa JEKIIHH

VYerHslii onpoc,
Bompocsr 28-34

IK-12




1.7 MoaudunupoBaHue,
MEXaHH3M 3apOJBIIMEBEI U
HOBEPXHOCTHO-aKTUBHBIH,

Wzyuenue Hayu-
HO- TEXHHYECKOH
JUTEpaTyphl U3

VYeTHbIi omnpoc,

KOCBEHHOE MOAN(HIMPOBa- [K-12
(uump OCHOBHOTO criiic- | Bompocsr 35-42
HHE - U3MEHEHHE pa3MepoB
Ka, YTeHHEe KOH-
1 (GopMBI HEMETAJUTMUECKHX N
. CIEKTa JICKIUH
BKJIIOUEHHH.
1.8 Mukpo- U MakpoJIUKBa-
uun  (3oHanbHas). Ces3b Uzyuenne Hayd-
JIMKBAIlMOHHBIX TPOLECCOB C HO- TEXHUYECKOH
XapakTepoM W YCIOBHSIMH JTUTEpaTypHl U3 VYcTHBIH ompoc, MK-12
3aTBEpICBAHUS CIUIaBa. ocHOBHoro criuc- | Bompocsr 43-50
Metonbt YMEHBIIECHUS Ka, YTeHHEe KOH-
XUMHYECKON CIEKTA JIEKINN
HEOJIHOPOIHOCTH OTJIUBOK.
1.9 3anonnenue dopM xKui-
KM METaJJIOM Wsvaerie Ha
CriocoObl  3aJIMBKH  JIMTEH- i T
HO- TEXHUYECKOH
HBIX ()OpM, KOBILK TTOBOPOT- .
JUTEPATYPHI U3 YerHsIi omnpoc,
HBIE ¥ CTOIIOpHBIE. YpaBHE- IK-1
OCHOBHOTO criiic- | Bompocsr 51-58
Hue bepHymin ans tekyuie-
Ka, YTeHHEe KOH-
ro pacmiaBa. Mcreuenue N
CIIEeKTa JICKIUH
paciuiaBa U3 MOBOPOTHOTO U
CTOMIOPHOTO KOBIIA.
1.10 JINTHUKOBBIE CHCTEMBI..
ViaBnuBaHUE 1ITaKa B JIUT-
HHUKOBBIX cucTeMax. J[Buxe- Uzyuenue Hayu-
HHE paciulaBa B KaHajax HO- TEXHUYIECKOI
JUTHUKOBOH CHCTEMBI, 3a- muteparypsl u3 | KoHcyspranus mo MK-1
TIOJIHEHNE TIOJIOCTH (HOPMBI OCHOBHOTO CITHC- JIP Ne 1
CcBOOOIHO majamouel CcIpy- Ka, YTCHUE KOH-
ell U 1oJ 3aTOIUIEHHBIN ypo- CIIEKTa JICKLINI
BeHb. PacueT JUTHUKOBBIX
CHCTEM.
1.11 XKuakoTekydecTs CIuia- Uzydenne Hayd-
Ba, (aKTOpbl Ha HEE BIMs- HO- TEXHUYECKOH
IOIINEe, YCIOBHO-UCTHHHAs, JUTEPATYPHI U3
HyJIeBas, MpaKkTU4ecKas OCHOBHOTO CIHC-
3amura
JKUAKOTEKYIECTb. 3/11 Ka, YTeHHEe KOH- . TIK-1
., | maboparopHoii Nel
3anoiaHsIeMoCTh ¢dopmsl, CIIEKTa JIEKIHUH U
BJIMSHUE CBOWCTB MaTepHaia METOJMYECKUX
(hopMmeI u yCIIOBUH yKa3aHui K 1a60-
3aI10JTHEHU . patopHoii paboTe.
N3yuenue Hayu-
HO- TEXHUYECKOH
1.12 Mertoasl U3MEpEeHHUs JUTEpaTypsl U3
JKUJIKOTEKYYeCTH M 3aIlodi- OCHOBHOTO CIIHC- 3amura
HSIEMOCTb QOpMEIL. JIedeKTsl, 221 Ka, YTCHUE KOH- |maboparopHoit Nel IK-1
CBS3aHHBIE C HU3KON JKUAKO- CIIEKTA JICKIIMH 1 AKP Nel

TEKY4YECThIO.

METOANYCCKUX
yKa3aHu# K J1abo-
paTopHoii padote




1.13 Kpucraumszaiuus u

3aTBEpACBAHUE  JIUTCHHBIX
CILIABOB, (dhopmupoBanue
3aJaHHBIX  CTPYKTYpPhl U

CBOWCTB

TepMoauHaAMUYECKHE OCHO-
BBl Kpuctaummzanuu. [lepe-
OXJIaXKJICHHE, TOMOT€HHOE U

Wzyuenue nayu-

TeTePOreHHOe  3apO’KACHHE N
HO- TEXHHYECKOH
[CHTPOB  KPUCTAJUIU3AIUH.
nuteparypsl u3 | KoHcynbranms no
[penxpucTamn3aloHHOE 4 1 TK-3
OCHOBHOTO CIIHC- JIP Ne 2
cocTosHUe pacmiaBa. Poct
Ka, YTEHHE KOH-
kpuctauioB. Hacnencrsen- .
CIIEKTa JIEKITHH
HOCTB, CBSI3b NEpPEOXJIaK/e-
HUS CO CKOPOCTBIO OXJIa-
JKICHUS, TIePerpeBOM, YH-
CTOTOH pacruiasa.
CycneH3nonHoe JIUTHE.
O6bemHas u
MOCJIeTOBaTEIbHAS
KpHCTaJUTH3aLusI.
1.14 ®opmupoBaHue CTPYK-
TYPHBIX 30H B OTJIMBKax.
VYcrnoBHOe aeneHue mporiec- Uzyuenne Hayd-
ca 3aTBepJCBaHMs, Hayajb- HO- TEXHUYECKON
Has cramus - GopMupoBaHUe JATEPaTypHI U3
MOBEPXHOCTHOH  KOPOYKH, OCHOBHOTO CIIHC-
3amura
CTamusl pocTa CTOJIOUATHIX 4 6/11 2 Ka, YTeHHEe KOH- . TK-3
., | mabopaTopHoit Ne2
KPUCTAUIOB U pa3BUTHUSA CTeKTa JICKIUH U
IByX($a3HOH 30HBI, CTaIHsI METOINYECKUX
3a-BepUICHUS]  3aTBepJeBa- yKa3aHu# K J1abo-
HUsA. DakTophl, BIHSIOIINE paropHoii paboTe
Ha BEIWYUHY CTPYKTYPHBIX
30H B OTJIMIBKE.
W3yuenne nayu-
1.15 Meronsl ucciieqoBaHus y Y .
HO- TEXHHYECKOU
3aTBEp/ICBaHUsl paciiiaBa B
JIATepaTyphel U3
oTiMBKaxX. Meroasl HHXe-
HEPHBIX PAacyeToOB 3aTBEp/E OCHOBHOTO CIIHe= 3aura
P p p 3 6/21 2,2 | ka, yreHue KOH- |nabopaTopHOi Ne2 IK-3
BaHMS OTJMBOK. BimsHue .
CIIEKTa JIEKIHH U AKPNe2
KOHQUTYpali OTJIMBOK Ha
N METOMIECKUX
JUTUTEITLHOCTh M CKOPOCTh €& .
yKa3aHui K J1abo-
3aTBEpIeBaHHS. .
paTopHoii padoTe
Hroro 3a cemectp 34 | 17/6M 19,2 3a4eT
1.16 YcamouHbie MPOLECCHI
Ousnueckas npupona 00b-
eMHOW YyCcagKe paciuiaBa u
Y p Nzyuenue nayu-
CIUlaBa, W3MEHCHHUE YACIb- N
HO- TEXHHIECKOU
HOro obmLema - (1IoTHOCTH) JIUTEpaTyphl U3 VYcTHBIN onpoc
CIUIaBa MPH €ro OXJIAXKJICHUU 2 12 paTyp poc, IK-3

B JXHUIKOM, XHUIKO-TBEPAOM

U TBEPIOM  COCTOSHHHU.
IIpenycanounoe
pacmupenue, ¢azoBoe

pacuMpeHue.

OCHOBHOT'O CIIHC-
Ka, YTCHHUEC KOH-
CIEKTa JICKIUI

Bompocsr 59-65




1.17 ®opmupoBaHue yca-
JIOYHBIX MYCTOT B OTIIHBKE,
XapakTep yCaJoYHbIX MyCTOT

Wzyuenue Hayu-
HO- TEXHHYECKOH
JUTEPaTyphl U3
OCHOBHOTO CIIHIC-

Koncynpranms mo

4 4 12 Ka, YTeHHE KOH- TIK-3
B OTJIMBKE, CBSI3b C COCTABOM A ——_— JIP Ne3
CIulaBa M YCJIOBHSIMH (op- METOIHECKIX
MUPOBAHUS OTIHMBKH. yKasaHui K 71260
paTopHoii pabore.
Uzyuenne Hayd-
HO- TEXHUYECKOU
1.18 IpuObin, TUMBI, MecTa HTEDATVOR 13
YCTQHOBKH, pacyeT o0bema OCHOBII){ 01“}(I)pCl'II/IC
npUOBUTH, TEXHOJOTHYECKUN 3o | 12 <A ITCHIE KOH- 3ammra MK-3
BBIXOJ TOJHOIO MeETaJlia. CHéKTa [ naboparopHoii Ne3
Crioco0bl CHUXKEHHSI 00beMa METOHHECKIX
MIPUOBLICH. .
p yKa3aHu# K J1abo-
paTopHoii pabote
Uzyuenne Hayd-
. HO- TEXHHYECKOU
1.19 JluneitHas  ycajka HTEPATVDLL 13
crmiaBa ¥ oTmBKA. PDakTo- OCHOB}; or}:)pcnnc Sammra
bl, BIUASIONIUE HA BEJTUYHUH .
PEL, BITION y 521 2 8 Ka, YTeHHe KOH- |1abopaTopHoi Ne3 IK-3
JUTCHHON yCaaKu, METOMbI R ——— AKPN2
OIIpeeIeHus JIMHEUHOU METOHIECKIX -
CaKu. .
y yKa3aHui K J1abo-
paTopHoii padote
Wzyuenue Hayu-
1.20 HanpspkeHHe B OTJIMB- HO- TEXHIICCKOM
Kax
JIUTECpaATyphlI U3
Mexannueckue,  TepMmuye- OCHOBII){ or}z)pcm/lc
ckue W (a3oBbIC HAMpsKE- 40U 4 KA. YUTCHIE KOH 3amura K-3
HUA B OTJIMBKAX, XapakTep CHe’KTa [ nabopaTopHOil Ne4
HATMpPSHKEHHOTO COCTOSIHUS - METOIHECKIX
JIUHCHHBIN, TIJIOCKHMHA, 00b- yKasaEmi K 1260
€MHBI. .
paTopHoii padoTe
N3yuenue Hayu-
HO- TEXHUYECKOH
JIUTEPATYPHI U3
1.21 Hanpsokenus speven- OCHOBHOTO CITHC- 3ammTa
HblE M OCTaTOYHBIE. Mephl .
PP, 221 | 22U 2 Ka, YTeHHEe KOH- nmabopatopHoit | ITK-3, ITK-12
CHIDKAIOUME — OCTATOMHRIC criekta nekumii n | Ned, AKPNod

Hallps>KCHUSA B OTJIMBKaXx.

METOJIMYECKHUX
yKa3aHui K 1a60-
paTopHOi




1.22 Topsume TPEIUHBI U W3yyenue Hayd-
KopoOJieHHe OTIUBOK. Me- HO- TEXHUIECKOU
pHI, NpeayNnpexIarIme 4 2o | 315 | mTepatypet us VYernsrit onpoc | ITK-3, TTK-12,
o0pa3oBaHHE TPEUIUH B OT- ' OCHOBHOTO criiic- | Bompocsr 66-73 IK-1
JIMBKax. XonoHbIE Ka, YTeHHE KOH-
TPEIUHEI CTIEKTa JTEKITHit
Hroro no paszzuerny 51 |34/121| 17/611 | 72,35
Hroro 3a cemecTp 17 | 17/61 | 17/61 |53,15 9K3aMEH,Kp

3ayer, KypcoBas |ITK-1,ITK-
Hroro no aucuuIuinHe 51 |34/121| 17/611 | 72,35 paGota, ssamen |12,1TK-3

5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jiis peanu3anuy mpeyCMOTPEHHBIX BUIOB Y4eOHOW pabOTHl B Ka4ecTBE 00pa3oBaTeib-
HBIX TEXHOJIOTHH B MPENIOJaBaHUH JUCLIUILTHHEI « T eopus TUTEHHBIX IPOLECCOBY UCIONIb3YIOTCS
TpaaulMOHHAA U MOJAYJIbHO - KOMIICTCHTHOCTHAA TCXHOJIOTHH.

Jlekuuu MpoOXomAT B TPAJULIMOHHON (opme, B (GopMme JEKIHH-KOHCYIbTAMA U TIPO-
OsieMHBIX Jekiuil. TeopeTnueckuii Marepran Ha NPOOJEMHBIX JIEKIUSX SBISIETCS PE3YJIbTaTOM
YCBOCHUS MOJY4EHHOH HH(OpMAIIMU TOCPEACTBOM ITOCTAHOBKHU MTPOOIEMHOT0 BOIIPOCa M TIOMCKa
nyTei ero pemenus. Ha Teknusix — KOHCYIbTalMAX U3JI0KEHHE HOBOTO MaTepHralia COIPOBOXK/1a-
€Tcs TOCTAaHOBKOW BOIIPOCOB M TUCKYCCHEH B IMOUCKAX OTBETOB HA 3TH BOIPOCHIL.

[Tpu npoBeneHny 1a00PATOPHBIX 3aHATUI UCIIONB3YIOTCS paboTa B KOMaHAE U 00CyXie-
HHE ITOJTy4eHHBIX PE3yIbTaTOB.

Ha MPAKTUYCCKUX 3aHATUAX BbIAACTCA MPUMCP PCUICHUA 3adaHuA, 3aTEM BbIJAIOTCS WH-
JMBHyalIbHBIE paOOThI, KOTOPHIE BBIOIHSAIOTCS B AyAUTOPHH, C KOHCYJIbTAIIMH TIPETIOIaBaTEIs.

CamocrosTenbHast paboTa CTUMYJIUPYET CTYAEHTOB B IIpoliecce MOArNOTOBKM K Jiabopa-
TOPHBIM 3aHATHSIM, ITPU MOJTOTOBKE K KOHTPOJIBHBIM PadOTaM M UTOTOBOW aTTECTALIUH.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4arommMxcst
[Ipencrasneno B npuiioxeHuu 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBeeHHs POMEKYTOYHOM aTTecTAlMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIUITHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. ITuxynoB, M.B. OcHOBBI TeOpUH JUTEHHBIX MPOLECCOB: KPUCTAIU3ALUs CIUIABOB:
ydaebnoe nocobue / M.B. Tlukynos, A.H. KonosanoB. — Mocksa: MUCHUC, 2015. — 91 ¢. —
ISBN 978-5-87623-825-2. — Tekct: anekTpoHHBIH // DIeKTpOHHO-OMOIMOTEYHAsT CHCTEMa
«Jlanby: [caiit]. — URL.: https://e.lanbook.com/book/69762 (mata obparuenus: 01.09.2020).

2. benos, B.JI. Jluteitnoe npousBoacto: yueOnuk / B.JI. benos; mon penakiueit B./1.
benosa. — 3-e u3n., mepepad. u morn. — Mocksa: MUCHUC, 2015. — 487 c. — ISBN 978-5-
87623-892-4. — TexkcT: amekTpoHHbIN // DnekTpoHHO-OnbaMoTeYHas cucrema «Jlanpy»: [calT].
— URL.: https://e.lanbook.com/book/116953 (mara obparmienus: 01.09.2020). — Pexxum gocty-
na: Juist aBTOpU3. MOJIb30BaTEINEH.

0) lomotHuTeEIBLHASI TUTEPaTypa:

1. OcHOBBI METAILTYPTUYECKOTO MPOU3BOJICTBA : yueOHUK / B. A. burees, K. H. Bgosus,
B. M. Konoxkomnbues [u Ap.] ; moa obmeit penakuueir B. M. Konokonbeuea. — 2-e u3a., crep. —
Cankt-ITerepOypr : Jlans, 2020. — 616 ¢. — ISBN 978-5-8114-4960-6. — TekcT : 21eKTpOH-
HBIH // Jlanb : 3JIEKTPOHHO-OMOIMOTEeYHAS cucTema. — URL:
https://e.lanbook.com/book/129223 (mata obpamenus: 01.09.2020). — Pexxum mocryma: s
aBTOPU3. IIOJI30BATEIICH.



https://e.lanbook.com/book/69762
https://e.lanbook.com/book/116953
https://e.lanbook.com/book/129223

B) MeTonuyeckue ykazaHus:

1. IToranoB M.T"., Konokosbue B.M. XKunkorekydects 1 (opMO3anonHAEMOCTh. - Mar-
HUTO-ropck: ®I'BOY BO «MI'TY um. I'.1. HocoBa» 2020. — 14 c.

2. ITorannoB M.I'"., Konokomnsiies B.M. Onpeznenenne BeInUUHb 00BEMHON U JTMHEHHON
yCaJKHU JIMTEHHBIX CIIaBoB. - Marautoropck: ®I'bOY BO «MI'TY um. I'.'1. HocoBay». 2020. —
14 c.

3. IloranoB M.T"., Konokonsiie B.M. 3aTBepaeBanne u CTpyKTypa OTJIMBOK. - MaruuTo-
ropck: ®I'6OY BO «MI'TY um. I'.11. HocoBay. 2020.—-13 c.

4. TloranoB M.I'., Konokonsues B.M. Hanpspkenus B oTiiMBKax.- MarHuToropck:
®I'BOY BO «MI'TY um. I''1. HocoBay, 2020.-10 c.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypcebi:

IIporpammHoe o0ecnieueHue

HaumenoBanue .
1o Ne orosopa Cpok neiicTBUS TULEH3UH

MS Windows XP
Professional(usa  |[A-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Off_lce 2003 Ne 135 o1 17.09.2007 06eccpovHO
Professional
7Zip CBOOOIHO PaCIpPOCTPaHIEMOE OECCPOYHO
FAR Manager CBOOOJTHO PaCIPOCTPAHIIEMOE 0eccpovHO

IIpodeccuonanbHbIe 6a3bl JAHHBIX H HH(POPMAIHOHHBIE CIPABOYHbIE CHCTEMBI
HazBanue xypca Cchblika

DOnekTpoHHass 0aza MEePUOIUYECKUX H3TaHUMA
East View Information Services, OO0 «MBHUC»
HammonansHas nH(OPMALIMOHHO-
aHamTHYeckas cucreMa — Poccuiickuii uanekc|URL: https://elibrary.ru/project risc.asp
Hay4yHoro rutupoBanus (PYHIL)
ITouckoBas cucrema Akaaemust Google (Google
Scholar)
WNudpopmannonnas cuctema - Equnoe okHo 1o-
CTyma K HH()OPMAaIIMOHHBIM pecypcam
®denepalibHOE  TOCYIAPCTBEHHOE — OFOJKETHOE
yupexaenne «Denepanpubiii  uHcTuTyT T1po-{URL: http://wwwl.fips.ru/
MBIIJICHHON COOCTBEHHOCTHY

https://dlib.eastview.com/

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

URL: http://window.edu.ru/

Poccuiickass T'ocynapctBeHHass — OuOIMOTEKA.

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

DOnekTpoHHbIe pecypchl oubanoreku MI'TY um.

1. Hocopa http://magtu.ru:8085/marcweb2/Default.asp

yHI/IBCpCI/ITCTCKaH I/IH(bOpMaLII/IOHHaSI cucreMa

POCCUS https://uisrussia.msu.ru

MexayHaponHas HaykomeTpudeckas pedepa-
THBHas M TMOJHOTEKCTOBas 0a3a maHHBIX Hayd-|http://webofscience.com
HeIX n3nannii «Web of sciencey



https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp
https://uisrussia.msu.ru/
http://webofscience.com/

MexyHaponHas pedepaTuBHasS W IOJHOTEK-
CTOBas CIIpaBOYHAas 0a3a JaHHBIX HAYYHBIX U3/a-
HHUH «SCOPUS»

http://scopus.com

MexayHaposanasi 6a3a OJTHOTEKCTOBBIX JKypHa-
708 Springer Journals

http://link.springer.com/

MexayHapoHasi KOJUICKIHs HAyYHBIX HPOTOKO-
JIOB 10 pa3JIM4HBIM OTpaCisM 3HaHWH Springer
Protocols

http://www.springerprotocols.com/

MexnayHapoaHas 0a3a Hay4YHBIX MaTe€pUajoB B
oOmacth (U3MYECKHX HAyK W WHXUHUPHUHTA
SpringerMaterials

http://materials.springer.com/

MesxayHapoaHas 6a3a CIpaBOYHBIX M3JAHHM I10
BCeM oTpacisaM 3Hanuit SpringerReference

http://www.springer.com/references

ApxuB HayyHbIX >KypHaioB «HannoHasbHbIHI
3JIEKTPOHHO-UH(POPMALIMOHHBI  KOHLIOPLIUYM»
(HIT HOUKOH)

https://archive.neicon.ru/xmlui/



http://scopus.com/
http://link.springer.com/
http://www.springerprotocols.com/
http://materials.springer.com/
http://www.springer.com/references
https://archive.neicon.ru/xmlui/

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue TUCIIUIIUHBI (MOTYJIs1)

MatepuanbHO-TeXHUUYECKOE 00ecreueHre IUCIUIUTMHBI BKITIOYAET:

1. Yuebnas ayautopus JUisi IPOBEACHUS 3aHATUIN JICKIIHOHHOTO TUIIA OCHAIIICHA!

- TEXHUYECKUMU CPEACTBAMU OOyUEHUS, CIAYXKAIIUMHU I MpeCTaBlIeHus y4eOHoil nH-
¢dopmanuy OONBIION ayAUTOPUHU: MYJIbTUMEIUHHBIMHA CPEACTBA XPAaHEHMS, MEpeladyd U Mpej-
CTaBJIeHUs yueOHOU nH(pOpMaIuu;

- CTIEMAIN3UPOBAHHON MEOETIBIO.

2. YuebHasa ayquTopHs Ui MPOBEACHUS JIabopaTOPHBIX 3aHATUN «JluTelinas nmaboparo-
pus» OCHaIeHa 1abopaTOPHBIM 000pyI0OBaHUEM:

JlaGopaTopHoe 000pyI0BaHHE:

1. IInaBunbHBIEC ICYH.

2. Tepmudeckue meyu.

3. JJabopatopusi KOHTpOIIsI KadecTBa (POPMOBOUHOM CMECH.

4. TBepaoOMepHI.

5. [IpubopsI 1151 MCTIBITaHUST 0OPA3I[0B HA H3HOCOCTOUKOCTD.

6. Mukpockorr.

7. lllnudoBanbHble MAILIUHBL.

8. dpe3epHblil CTAHOK € YUCIOBBIM MTPOrPAMMHBIM 00€CIIEUEHUEM.

9.dpoOumnku.

10. IlenTpoOeKHAs MAITHA JIATHS.

11. BakyymHasi TUTeiiHas yCTaHOBKA.

- CHIeHaIM3UPOBAaHHON MeOebIo.

3. YuebHast aytuTOpus UTsl TPOBEACHUS MPAKTUUECKUX 3aHATHI OCHAIIEHA:

- TEXHUYECKUMH CPEJCTBAMHU OOYUEHUS, CITY)KAIIUMHU JUTSI TIPEACTABICHUST Y9eOHOH WH-
dopMmaruu OONBIION AyAUTOPHH: MYIbTUMEAUMHBIMU CPEJICTBA XPAHEHUS, Mepefadynd U MIpen-
CTaBJIeHUs yueOHOI nHpopmManuu;

- CTIeLMAIN3UPOBAHHON MEOETIBIO.

4. YyeOHast ayiUTOPUS 17151 BBIMIOJTHEHUSI KYPCOBBIX MTPOEKTOB (paboT) OCHAIIeHA:

- KOMIIBIOTEpHOI TexHUKO#1 ¢ makerom MS Office, ¢ moaxmouennem k cetn «HTEpHET»
U C TOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeNbHYIO CPETY YHUBEPCHUTETA,

- CTIeLMAIN3UPOBAHHON MEOETIBIO.

5. YuebHas ayautopus Ui TPYIIOBBIX U WHAWBUAYAIBHBIX KOHCYIBTAIMNA, TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOUHOM aTTeCTallMy OCHAIIIEHA!

- KOMITBIOTepPHO# TexHHKO# ¢ makeTom MS Office, ¢ mogkiroueHnem k cetu «MHTEpHETY
U C TOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAITMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIn3UPOBAaHHON MeOebIo.

6. [Tomemienue st CaMOCTOSATENLHON pabOThI OCHAIIIEHO:

- KOMITBIOTepPHO# TexHKKO# ¢ makeTom MS Office, ¢ moakiroueHnem k cetu «MHTEpHETY
U C TOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAITMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CIICIUATTU3UPOBAHHON MEOETBIO.

7. Ilomemnienue At XpaHEeHUs] U MPOPUIAKTHUECKOTO 0O0CITYy>KUBAaHHS yUeOHOTo 0060py-
JIOBaHUS OCHAIIICHO:

- CTIeLMAIM3UPOBAHHON MEOEIBIO: CTeNIaKaMH JJIsl XpaHEeHHsI y4eOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU ISl pEMOHTa yueOHOro 000py10BaHUs;

- ikadamu U1 XpaHeHus: yueOHO-MEeTOMUECKON TOKyMEHTAIlUN U MaTepUaoB.



Ipuioxenne 1

6 YueOHO-MeTOoaAHUYeCKOe o0eciedeHrne CaMOCTOATEIbHO padoThl 00yYa KO IIMXCS

AynutopHas caMOCTOSTENbHAs paboTa CTYJIEHTOB Ha Ja0OPAaTOPHBIX 3aHATUSAX OCYILECTB-
JsieTcs oA KOHTPOJIEM IpenojaBaress B BU/E BBITIOJHEHUs IPOrpaMM JIaOOpaTOpHBIX padoT U
IIPAKTUYECKUX 3aIaHUM.

BHeaynuropHas camocrosiTenbHas padoTa CTYIEHTOB OCYLIECTBISETCS B BHJE UTEHHUS C
npopaboTKoi MaTepuana, oopMIIeHHUs Ta00OPaTOPHBIX PadOT M MOATOTOBKE K MX 3aIIUTE, BbI-
HOJIHEHUS IPAKTUYECKUX 3aJaHUH U KypcOBOW pabOTHI.

Bomnpoce! 1151 poBeieHNsi YCTHOTO ONPOCA 00yYAKOIIMXCS

Jist gero nuTermumkaM HeoOX0JMMO 3HATh CKOPOCTh U BpeMs 3aTBEPACBAHUS OTIHBOK?
Kak xapakrepusyercsi KHHETHKA 3aTBEPICBAHUS OTIUBOK?

Uro takoe K03 UIMEHT 3aTBEpACBAHNUS, KAKOBA €r0 Pa3MEPHOCTh, OT Y€ro OH 3aBUCUT?
[Touemy MeTObI M3yYEHUS 3aTBEPACBAHNUS JACTATCSA Ha MPSIMBIE U KOCBEHHbIE?

MeTo/1 BEUTMBaHUS JKUAKOTO OCTaTKa.

Merton Tepmorpadum.

Merton 30HANPOBaHUS.

Merto/ BBeIeHUSI HHIMKATOPOB.

© oo Nk owdPE

du3nyeckoe U MaTEMaTUYECKOE MOIEIMPOBAHNE IIPOLIECCOB 3aTBEPCBAHUSI.

10 Kakue eme MeToabl U3ydeHus 3aTBEpACBaHMS MOIJIN Obl IPEIOKUTH Bb1?

11. Kakue cTpyKTypHBIE 30HBI MOT'YT OBITh B OTJIMBKaxX M3 CIUIaBa, 3aTBEPJECBAIOLIETO IPH IO-
CTOSIHHOM TeMIlepaType B MeTajuindeckoi popme?

12. Kakue cTpyKTypHBIE 30HBI MOTYT OBITh B OTJIMBKaxX M3 CIUIaBa, 3aTBEPAEBAIOLIETO B HHTEP-
BaJjie TEMIIEpATyp B MeCYaHO-TIIMHUCTON Gopme?

13. Kakue akTopbl 1 Kak BIUAIOT HAa (POPMUPOBAHHE TOBEPXHOCTHOM KOPKH OTJIMBKH, YTO OHA
u3 ce0s mpeacTaBiser?

14. Yto Takoe «30Ha TPAHCKPUCTAIUIN3ALUN» B OTJIMBKE, UTO BIUSIET HAa €€ MPOTKEHHOCTh?

15. Kax ¢Qopmupyercs kpucTauidyeckass CTPYKTypa LEHTpajdbHOW obOmactu oTiuBku? Yrto
BJIMSIET HA €€ MPOTSHKEHHOCTh?

16. Kak hopmupyercst «<KOHYC OCaXKICHUS»?

17. Ucnonb3ys KpUBYIO 3aTBEepEBaHUs, OINpPENEIUTE, KaK MEHSETCS] CKOPOCTh 3aTBEP/EBAHUS
oTinuBOK? Kak 3T0 BiIMsET Ha CTPYKTYPHBIE 30HBI?

18. Yto Takoe xHIKOTEKydecTh U (popmozamnonHsieMocTb? Kakue nedeKTsl OTIMBOK CBSI3aHBI C
TUMHU CBOMCTBaMHU paciuiaBoB? Uto Takoe HyseBas ®KUAKOTeKydecTh? Kak onpenenurs paznud-
HBbIE BUJIbI JKUAKOTEKyuecTH? Kak n3MeHsiercsa npakTU4ecKasl )KUIKOTEKYUECTh CIUIABOB OJHOM
CUCTEMBI?

19. Kak u3MeHsieTcs ycjIOBHO-UCTHHHAS )KUIKOTEKYIECTh CIIIIAaBOB OJTHOW CHCTEMBI?

20. Kak BrusieT Termocoiep>kaHie U TeperpeB paciiaBa Ha ero KUJAKOTEKYydecTh?

21. Kak BiusieT Ha )KHUIKOTEKYJYeCTh pacIulaBa XxapakTtep 3arBepaeBanus? Kak Biustor Temmodu-
3U4YECKHE CBOICTBA pacIulaBa Ha )KUJIKOTEKY4eCTh?

22. Kak cBsi3aHbl ®KHJIKOTEKY4YeCTh U BA3KOCTh paciuiaBa? Kakue GpakTopbl BIUSAIOT HA KHUJKOTeE-
Ky4ecTb?

23. Kak BnustoT Ha (OopMO3aIoHAEMOCTh TeII0(U3NIYEeCKUe CBOHCTBA MaTepuana hopmbl?

24. . Kak BIMSIIOT HArpeB U O0OJIMIIOBKA METAIUTMUECKHUX (DOPM Ha MX 3aOJIHIEMOCTh?

25. Kak BiausitoT Ha (hOpMO3amnoIHIEMOCTh BJIIAXKHOCTh M Ta30TBOPHAS CIIOCOOHOCTh (pOPMOBOU-
HBIX MaTepuaaoB?



26. . Kak BIMsIFOT TOBEPXHOCTHBIE CBOMCTBA paciuiaBa Ha (pOPMO3aIOTHIEMOCTh ?

27. . Kak BnusieT ra30npoHUIaeMOCTh (OPMOBOYHBIX MaTepHaIoOB HAa (POPMO3AIOTHAEMOCTH?

28. Kakue cBoiicTBa MaTepuana (opMbl BIUAIOT Ha €€ 3al0JHEHUE?

29. Kak BIUSIOT CKOPOCTh TEUCHHSI pacIUIaBa U Hamop Ha (popMO3armoaHsIeMOCTh?

30. Kak BrusitoT Ha (hOpMO3aIONHIEMOCTh MECTHBIE COITPOTHBIICHUS B

31. kananax nureHoN GopmbI?

32. Kak BiusieT MeCTO MOJIBOJIa Ha 3aMOJIHAEMOCTh TOHKUX CTEHOK?

33. Kakue ycrnoBus 3aIMBKH BIUSIOT Ha (hOPMO3aOIHIEMOCTh?

34. Kakue nmpoObl HCHIONB3YIOT AJIsl ONpeAesICHuUs )KUIKOTEKYy4eCcTH?

35. Kakue mpoObl HCIIONB3YIOT AJIsl OmpeiesieHus (hOpMO3aroHIeMOCTH?

36. Uro Takoe oObeMHas ycaKa CIijiaBa, KorJa oHa MPOUCXOAUT?

37. Ot 4ero 3aBUCHT yCajKa B )KUJKOM M TBEPJIOM COCTOSHUSAX?

38. Ot yero 3aBUCHT BeIMYMHA yCAKH CILJIaBa IIPH €ro 3aTBEpACBAHNN?

39. Uto Takoe npeaycagoyHoe pacuupenue?

40. Kak nposBiisercs o0beMHas ycaakKa B OTJIMBKAX?

41. Kak BnusieT HHTEPBAJ 3aTBEpCBaHUS CIJIaBa Ha paclpe/eieHnue

42. calouHbIX MyCTOT?

43. Mexanu3M 00pa3oBaHMsl yCaJOYHON paKOBUHBI.

44. Mexanu3mM 00pa30oBaHUs YCaIOYHBIX TIOP.

45. dakTopsl, BAMSIIONIME Ha 00pa30BaHKUE yCal0UHbIX PAKOBUH.

46. akTOpHI, BIMSIONINE HA 00pa30BaHKUE YCAJOTHBIX ITOP.

47. MeTtoanKa 3KCIIEpUMEHTAILHOTO ONpeieTICHUsI 00beMa yCcaI0UHbIX

48. mycToT.

49. MeToaMKa U pacyeT IIOTHOCTH THAPOCTATHUECKUM B3BEIINBAHUEM.

50. Kak nuHeliHas ycasika CKa3bIBaeTCs Ha KauecTBE OTIMBOK?

51. Yro takoe cBoOOAHAs JIMHEHHas ycaaka? OT kakux (pakTopoB OHa3aBUCHUT?

52. Ot uero 3aBucur aedopmarus Gopmor?

53. Kak BiusieT Ha JIMHEHHYIO YCaJIKy OTJIMBOK CIIOCO0 M3TOTOBIEHUS (OpM M cOCTaB (OpMO-
BOYHOM cmecu?

54. YeM 00BSICHUTH HEPABHOMEPHOCTH JIMHEHHOM YCAIKH 110 JJTMHE OTIIMBOK?

55. Uto Takoe TepMHUECKOE pacHIMpeHne POpMbl, KaK OHO BIUSET Ha JIMHEHHYIO YCaIKy OTIH-
BOK?

56. B xakux ciyuasx JuHeiHas ycajaka Oosblie cBoOogHONU? Kak onpenenuts TUHEHHYO U JTU-
TEHHYIO yCaJKH ¢ TIOMOIIbI0 00pa3loB 0obIIoi MHBEI? B yeM npeumylnecTBa U HEAOCTATKH
3TOrO crocoba?

57. OnuiuTe TPUHLIMIT U3MEPEHUsI CBOOOAHON M 3aTpyAHEHHOM ycaaku Ha npubope A.A. bou-
Bapa.

58. OnummTe MPUHIIMT U3MEPEHHS U PE3YIbTATHI 110 MPOJIeIAHHON padoTe.

59. Kakue HanpsiKeHUs SBISIOTCS BPEMEHHBIMU U OCTaTOYHBIMU?

60. Kakum MoKeT OBITh XapakTep HAIPSHXKEHHOTO COCTOSIHUSI OTIIMBOK?

61. Kakue HanpsKeHUs Ha3bIBAIOT YCaJ0UHBIMHU, YTO SBJISETCA UX TPUUMHOMN?

62. Kakue HanpsoKeHUs: Ha3bIBAIOT (Pa30BBIMHU, UTO SBIISETCS UX MPHUYUHON?

63. Kakue (a3oBbie mpeBpamieHust MpOTEKAOT B HKEIE30YIIIEPOJUCTHIX CIUTaBaX M K YeMy OHHU
MPUBOJAT?

64. Kakue HanpspKeHUST HA3bIBAIOT TEPMUUECKUMHU, UTO SBJISETCS WX TIPUYUHOMN?

65. Kak BO3HMKAIOT U pa3BUBAIOTCA TEPMHUUECKHUE HANIPSKEHUS MO0 CEYCHHUIO OTIMBKU?

66. Kakue HanpspKeHHS pa3BUBAIOTCS B TPEX3BEHHOH perieTke?
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Uto Takoe JTUTEHbIC HATPSKEHUS ?
Kakue neekTsl CBS3aHBI ¢ MEXaHMYECKUMHU HAMIPSKCHUSIME?
Kakue nedextsr 00ycnoBIeHb TEPMHUUECKUMHE U (Pa30BBIMHU HATIPSKEHUSIMA?
Kaxk BnustoT HanpspKeHHs Ha 9KCIUTyaTaluio OTIUBOK?
UYro Takoe pesiakcanys HalpsHKeHUn?
Kak cHU3UTh YpOBEHb MEXaHUYECKUX HAIPSHKCHU?
Kak cHU3UTH YPOBEHb TEPMUUYECKUX HAIIPSIKCHUI?

Ayoumopnuvie Konmpo.JibHule padomul:
AyoumopHas koumpoavhas paboma Nel.

Bonpocwt k konmponvroti pabome:
OxapakTepu3yiTe B3auMOCBS3b )KUJIKOTEKYUYECTH U TEMIIEPATYpBhI.
Knaccudukanmst cnoco60B 3a1MBKH GOPM.
CyIIHOCTb NPOIECCOB NIJIAKO3aAEPKaHUS M TOHKOM OYMCTKH CIJIABOB B KAHAJIAX JINTHUKO-
BOU CUCTEMBI.
CymHOCTh npoliecca pacKUCIEHN METANIMYECKUX PACIIJIaBOB U €0 BUJIBI.
Buael KUAKOTEKYYECTH U CIIOCOOBI €€ U3MEPEHUSI.
DopMO3an0IHAEMOCTD, €€ CYIIIHOCTh, 00€CIIEUEHHE 3al0JIHEHHS] TOHKOCTEHHBIX OTIIUBOK.
CymHocTs nporiecca papuHUPOBAHUS METAIUTMUECKUX paciuiaBoB. CiocoObl
paduHUPOBaHUS.
CyIIHOCTH HEPEPHIBHOCTH MOTOKA MPH 3aTIOTHEHUH (POPMBL.
CymHocTs mudQy3un B )KUAKHX MeTalaxX U cijlaBax. UTo oHa XapakTepu3yeT, TO Yero 3a-
BHUCHT, KaKO€ BIIMSHUE OKA3bIBAET HA CILJIABBI.
OxapakTtepu3yiiTe KOH(UTypaluu CBOOOTHO-TIAAIONIUX CTPYH.
OcHoBHbIE TpEOOBaHMS K TUTHUKOBBIM CHCTEMAaM.
PadunupoBanue criiiaBoB 0T HEPACTBOPUMBIX ITPUMECEH.
TemnonpoBoIHOCTh U TEINIOEMKOCTh METAJJIOB U CIIJIaBOB.
B uem npeumyiecTBa 1 HegoCTaTKH TU(G(Y3MOHHOTO U 0OCAJJOYHOTO PACKUCIICHHUS.
TennonpoBoIHOCTE U TEMJIOTa 00pa30BaHMs METAIIJIOB U CIIIaBoB. VX posib B popmMHpoBa-
HUU JKUJIKOTO COCTOSIHMSL.
CyIHOCTB NPOLIECCOB yIANEHUS Fa30B U3 KHUJIKHUX CILUIABOB.
Krnaccudukanys TMTeHHbIX CIIaBOB.
Meponpustus no 60ps0e ¢ HeMeTaNTNYeCKUMHU BKIIOUEHUSIMH B OTJIMBKAX.
CymHOCTb MPOIIECCOB IUIABJIEHUS METAJUIOB U CIUIaBOB. B 4em cxo/1cTBO U pazinuyue.
OCHOBHBIE THIIBI JIATHUKOBBIX CUCTEM.
OCHOBHBIE 3JIEMEHTBI JIUTHUKOBBIX CUCTEM U UX Ha3HauYEHUE.
Temora naBieHys U TEIJIOTA CIJIABJIEHUS CIUIABOB UX POJIb B IPUTOTOBJIEHUH CILIABOB.

AyoumopHas koumpoavhas paboma Ne2.

Bonpocwl k konmponwvHnoti pabome:
OcHoBHBIE TpeOOBaHU K PUOBLIAM, UX (OpMa, MECTa YCTaHOBKH.
MukposnerupoBaHue CIIIaBOB.
CymHocTh nporecca MOAU(DUITUPOBaHUS CIUIABOB.
Yro Takoe MOAU(PUKATOPHI U 711 YETO OHU HYKHBI B JINTEHHOM ITPOU3BOJICTBE.
Yro Takoe MOIU(PUIIMPOBAHNE HHTUOUTOPAMH.
YTO TaKO€ MOAU(PUIIMPOBAHNE UHOKYJITOPAMHU.
B 4em pazHuIIa MEXIy MUKPOJIETHPOBAHUEM U MOJU(PHUIIMPOBAHUEM.
B yem pa3Huiia MeX1y T€rupoBaHUEM U MUKPOJIETUPOBAHUEM.
CyIHOCTh NOBEPXHOCTHOIO JIETUPOBAHHUS CIUIABOB U €r0 BaPUAHTHI.
CymHOCTh 00BEMHOT0 JIETUPOBAHUS CIUIABOB U €r0 BAPUAHTHI.
Kakumu cBoiicTBaMH JOKHBI 001a1aTh MOIM(UKATOPHI — HHOKYJISTOPHI U IOYEMY.
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Yro Takoe peMoaAn(UKATOPHI U 1eMOIU(PUKATOPHI CIIJIABOB.

Kak M0>XHO ympaBisiTh CTPYKTYPOil CIUIaBOB OCPEACTBAM MOJU(PHUIIMPOBAHUSL.

YeM oTAHUAIOTCS PYT OT Apyra Mpouecchl pahuHUPOBAHUS U MOAU(DUITPOBAHUS.
Knaccudukarus cnoco6oB MoanpUIMPOBaHHUS CILIABOB.

Knaccugukarus crnoco60B JIerupoBaHus CILIaBOB.

Crnioco0bl paMHUPOBAHUS METAJUIOB U CIIIABOB.

Uro Takoe Moan(UITUPOBaHNE TOBEPXHOCTHOAKTUBHBIMHU HJIEMEHTAMHU.

CymaocTs nponecca 1udGy3nOHHOTO PACKUCICHUS METAJUIOB U CIUIABOB.

CymHoCTh 3aKOHA HEMPEPHIBHOCTH MTOTOKA JKUAKOTO CILIaBa.

CymiHocTh mpolecca pacKUCICHUS METaJUIOB U CILIaBOB.

Omnucatb cTpoeHHEe 00JaCTH 3aTBEPACBAHUSL.

MexaHn3M pocTa KpUCTaJUIOB. BiusiHue CKOpOCTH OXJIaKACHUS Ha POCT B POPMY KpUCTaI-
JIOB.

Kpucramm3anusa Ha npumecsx. @akTopsl onpenesnsiomue ee.

PackpoiiTe CyIHOCTh TOHSTHS «IEPEOXTKICHNE)» TPU KPUCTATUIN3ALUN U MOKKUTE €T
CBSI3b CO CKOPOCTBIO OXJIAXKICHHS.

Packpoiite cymHOCTh 00bEMHOI U [TOCIIE0BATEILHON KPUCTANIN3ALIUU CIJIABOB.

Buibl MECTHBIX CONIPOTHBIICHUH U MTOTEPh HAIIOPA B JINTHUKOBBIX CHCTEMaX.
OxapakTepu3yiiTe OCHOBHBIE (DaKTOPBI, BIUSIONINE HA 3AIIOTHIEMOCTh (OPM.

Ayoumopnas konmponavuas paboma Ne3.

Bonpocul k koumponvHotl pabome:
CymHOCTh TOMOT€HHOTO 00pa30BaHus IIEHTPOB KPHCTAILIH3AIIHH.
CymHOCTh mpoliecca KpUCTAITU3alUN Ha PUMECSX.
CymHOCTh TEPMOAMHAMUYECKOH TEOPUH KPUCTAJUIN3ALUH CIIIIABOB.
[TpuuuHbl 00pa3oBanus V — o6pa3Hoi, JI — oOpa3Hoi U 0OpaTHOM 30HAIBHOM JIMKBAIIHH.
OxapakTepu3yiTe cBsI3b JEHAPUTHON JTUKBALNU ¢ KOA((UIIMEHTOM paclpeieleH sl dJIeMeH-
TOB B OCHOBE CILIaBA.
Bnustare ckopocTr oxJaxIeHus Ha GOpPMY KPHUCTAILIOB.
['eTeporeHHoe 3apoXkIeHHE LIEHTPOB KPUCTAITU3AIIH.
[TokaxkuTe CyImHOCTh JIEHCTBHS HA MPOLIECC 3aTBEPCBAHNS OTIMBKH HAPYKHBIX H BHYTPEH-
HUX XOJIOMJIBHUKOB.
OxapakTepu3yiTe OCHOBHBIE CXEMBI MIEPEOXITAXKIACHHUS B IIEHTE OTINBKH.
Bausinue koH(Urypanuu OTJIMBKM HA CKOPOCTh €€ 3aTBEep/IeBaHMU.
OxapakTepu30BaTh CTPOCHHUE 00IaCTH 3aTBEPACBAHUS.
OCHOBHBIE XapaKTEPUCTUKU MAKPO- U MUKPOCTPOEHHSI OTIIMBKHU U UX CBSA3b MEXY COOOH.
CTpyKTypHBIE 30HBI B OTIIMBKE ¥ IPHYUHBI KX 00pa30BaHMUS.
["'oMoreHHoe 3apoXk/IeHUe LIEHTPOB KPUCTAJUTU3ALINY.
MexaHu3M pocTa KpUCTaJIOB.
OOBscHUTE TPUYMHBI JEHIPUTHOTO POCTA KPUCTAIIIOB.
Yto Takoe nepeoxsiaxaeHue Ipyu KPUCTAIIN3AUHU U €T0 CBA3b CO CKOPOCTHIO OXJIaXKICHHUSI.
CyIHOCTh KPUCTAIM3AIMN Ha IPUMECSX.
OxapakTepHu3yiiTe OCHOBHBIE CITIOCOOBI PETYIMPOBAHUS OXJIAXKICHUS OTJIMBKH B (popMme.
OO6bemMHas 1 MOCIeI0BaTeNIbHAS CTAUH KPUCTATU3AIMH OTIUBKY.

AyoumopHas koumpoavhas paboma Ned.

Bonpocwl k konmponvHoti pabome:
Buapbl HanpsbkeHUN B OTJIMBKAX, NPUYUHBI UX TOSIBICHUS, MEPHI 110 CHUKEHHUIO U YCTpaHe-
HUIO.
["a3oBblie neheKTh B OTTUBKAX U IMIYTH UX YCTPAHECHHUS.
Mexanu3m 00pa3oBaHus PaCCETHHON U 30HATBHOW YCaJ0YHON MOPHUCTOCTH.
Brnusinue ¢hopMbI OTJIMBKY Ha pa3BUTHE YCATOYHBIX MYCTOT.
PaccessHnas ycagouyHas ¥ 30HaJbHAs IOPUCTOCTb.



BiusiHue ycnoBuii 0XJ1aXI€HNS HA pa3BUTHE YCAIOUHBIX ITyCTOT B OTJIMBKAX.

OO0nemHas ycajaka CrutaBoB. Byl Opaka 1o mpuanHe 00beMHOM YCaIKH.

CymHOCTb JINHEHHON 1 TUTEHHON ycanku. B uem pa3HuLa Mexny HUMHU.

Mexanu3m 006pa3oBaHus ycaJOYHOM PAaKOBUHBI B OTJIMBKE U ITyTU €€ YCTPAHECHHUSI.

10. BausiHue coctaBa M TEXHOJOTHUYECKUX (DAKTOPOB Ha pa3BUTHE BHYTPEHHUX HANPSHKCHHN B
OTJIUBKAX.

11. CobGonHas 1 3aTpyAHEHHAs yca/Kka OMMBOK. Bupl Opaka 1o BUHE yCaaKH.

12. CymnocTs npurapa Ha OTJIMBKAaX, €r0 Pa3HOBUIHOCTH, TyTH YMEHBIIECHUS U YCTPAHEHUSI.

13. IlpuunHbl 06pa30BaHUs XOJOAHBIX TPEIIUH B OTJIMBKAX ITYTH UX YCTPAHEHHUS.

14. JIuneitHas ycajka CIJIaBOB. BUJIbI Opaka 1o Mpu4YrHE JIMHCWHOW yCalIKH.

15. OcHOBHBIE ATaIbl 00BEMHON yCaIKU CIUIABOB U KOAPPUIIUEHTH 00BEMHON yCaIKH.

16. CymHocTh IpeaycagqouHOro paciiupeHus ciiaBoB. Ero BnusiHue Ha ycaiky.

17. CBs3p 00beMa ycaJ0UHbIX YCTOT C IMAarpaMMOM COCTOSIHMSI CIJIaBa.

18. Dramnbl u mpoueccsl B3aMMOACHCTBHS Ha TPAaHUIE KOHTAKTa MMOBEPXHOCTEH OTIMBKU U Pop-
MBI.

19. ®opmupoBaHue Ta30BOM CpeIbl TUTEHHON (HOPMBI.

20. CymHocTh Tporiecca 00pa3oBaHusI TOPSYMX TPEIIUH B OTIUBKaX. [lyTn ycTpaHeHus Topsanx
TPEILHH.

21. BoustHue cocTaBa pacijiaBa Ha pa3BUTHE YCAIOUHBIX ITYCTOT B OTIIMBKAX.

22. OxapakTepu3yiUTe OCHOBHBIE METOJIbI PETYIMPOBAHUS TEIUIOBBIX MPOIECCOB B (hopme ¢ 1ie-
JIBIO MOJyYEHUsI OTVIMBOK C 33JaHHOU CTPYKTYpOM.

23. TemmnieparypHble MO OTIMBKU U (JOPMBI B IIPOLIECCE 3aTBEPICBAHMUS.

24. OxapakTepu3yiiTe OCHOBHBIE METO/BI HCCIIEJOBAHNUS 3aTBEPCBAHNUS CIIIABOB.

25. BiusiHue TemnepaTyphl 3aJIMBKU Ha Pa3BUTHE YCAJOYHBIX MMYCTOT B OTJIMBKAX.

©oN>

Bomnpocsl k 3a4ery
1. JIutelinble criaBbl: 001Ias XapaKTepUCTHKa, TpeOOBaHUS K HUM, 00JIaCTH IPUMEHEHMSI, KJlac-
cuduKamuu
2. [1naBneHne METAJIOB U CIUIaBOB
3. CoBpeMEHHBIE MOJIENIN CTPOEHUS )KUJIKUX METAIUIOB U CIUIABOB
4. CBOMCTBA KUJKUX METAJUIOB U CILJIABOB
5. TemoBble CBOMCTBA METAJIIIOB
6. JIutelinple CBOMCTBA CIVIABOB M MX KJIACCHU(PHUKALUS
7. JlaBrieHue napa v UCIIapeHusl METaJUIOB U CILIaBOB
8. O0mme 3aKOHOMEPHOCTH B3aUMOJICHCTBHS METAJUTMIECKUX PACIIAaBOB C Ta3aMu
9. Hemeramnnueckue BKIIOUEHUS B METAJIIaX U CILUIaBax
10. Knaccuduxarnus cnoco0oB 3anuBKu Gopm
11. CtpykTypa MOTOKOB KHJKUX METAJUIOB M KOH(PUTypalysi CBOOOIHO MaJA0LIeH CTpyH
12. 3ax0H HENPEPHIBHOCTH MOTOKOB METAJIJIOB M CILIABOB
13. Pacuer ucreueHus MeTaia U3 KoBIlla
14. Pacuet 3anosiHeHUs IOJIOCTU JIUTEHHOMN POpMBI
15. Illnako3anep:kaHue YW TOHKAas OUYMCTKA CIUIaBOB
16. )KuakoTekydecTh CIJIaBOB U METOJIbI €€ U3MEPEHUS
17. 3aBUCUMOCTD KUAKOTEKYUYECTH OT TEMIIEPATYPBI U €€ CBSI3b C IUAarPaMMOIl COCTOSHHUS
18. 3anomHsseMOCTh (HOPM M MEPOTIPHUSATHS IO OOSCIIEUEHHUIO 3aTIOJIHEHHSI TOHKOCTEHHBIX OTIIH-
BOK
19. TepmoauHaMuueckasi TEOpUsl KPUCTAJUIM3ALUN
20. 'omoreHHoe 3apoKAeHNE HEHTPOB KPUCTAIIN3ALUN
21. 'ereporenHoe 00pa3oBaHUEe HEHTPOB KPUCTAIIN3ALUU
22. Kpucraumsanusi Ha IpUMecsax
23. MexaHu3m pocTa KpUCTaIoB
24. O6weMHas ¥ MOCIeI0BaTebHAS KPUCTAITH3AIS
25. CBs13b NEPEOXIIAKICHUS CO CKOPOCTHIO OXJIAXKACHUS, IEPErPEBOM, YUCTOTOM pacijiaBa



26. BzanmopeiicTBHE paciiaBoB C BOJOPOIOM
27. B3aumMoaencTBIE paciiiaBoB ¢ a30TOM
28. BzaumopeiicTBHE pacIyIaBOB C KUCIIOPOJAOM U PAaCKUCIEHUE UX
29. MoauduimpoBaHue CIUIaBOB
Bonpocs! k 3k3amMeHy

1. JIutelinple criiaBbl: 001as XapaKTepUCTHKA, TPEOOBaHUS K HUM, 00JIACTH MPUMEHEHHSI, KJlac-
cuuKanmuu

2. IlnaBneHre METauIOB U CILJIABOB

3. CoBpeMeHHbIE MOJICNIA CTPOCHHUS KHIKUX METAJIJIOB U CILJIABOB

4. CBoliCTBa )KUJKNX METAJUIOB U CILJIABOB

5. TennoBsle CBOKCTBA METAJIIIOB

6. JIuTelinbie CBOMCTBA CIUIABOB M UX KJIacCHU(HUKAIUS

7. JlaBieHue napa u ucrnapeHusi METAJUIOB U CIUIABOB

8. OO1ue 3aKOHOMEPHOCTH B3aMMOJICHCTBHS METAJUIMYECKUX PACIUIABOB C Ta3aMHU

9. Hemeramnuueckue BKJIIOUYEHUS B MeTaJlJIaX U CIUIaBax

10. Knaccudukanus crmoco6oB 3aMBKH (popm

11. CtpykTypa MOTOKOB KHJKUX METAJUIOB M KOH(PHUTYpaIysi CBOOOIHO MAAAI0NMIEH CTPYH
12. 3akoH HEMPEPHIBHOCTH MOTOKOB METAIIJIOB U CILIABOB

13. Pacuer ucreueHus MeTajia U3 KoBIla

14. PacueT 3amoTHEHUS TIOJIOCTH JINTCHHON (hOPMBI

15. llnako3anepxaHue M TOHKasi OUYMCTKA CIJIABOB

16. XKuakoTekydyecTb CIIIaBOB U METO/IbI €€ U3MEPEHUS

17. 3aBUCUMOCTD KUAKOTEKYUYECTH OT TEMIIEPATYPbI U €€ CBA3b C JUAarpaMMOM COCTOSHUS
18. 3anonHseMocTh (HOpM U MEPONPUATHUS 1O 0OECTICUYSHHUIO 3aII0JIHEHUSI TOHKOCTEHHBIX OTJIH-
BOK

19. TepmoauHamudeckasi TEOpHs KPUCTAIUIN3ALAN

20. 'oMoreHHOE 3apOXkKACHUE IIEHTPOB KPUCTAIITU3AIUN

21. I'ereporenHoe oOpa3oBaHUe LEHTPOB KPUCTAIUIN3ALUU

22. Kpucrammusanus Ha IpuUMecsX

23. MexaHu3M pocTa KpUCTalIoOB

24. O0bemMHas ¥ TIociIeIoBaTeIbHAs KPUCTAIUTH3AIUS

25. CBA3b NEPEOXIAXKIECHUSA CO CKOPOCTBIO OXJIAKICHMSI, IEPETPEBOM, YUCTOTON pacIjiaBa
26. BzauMoeiicTBrEe pacIuiaBoB C BOJIOPOJIOM

27. BzauMozaecTBHE pacIlaBoOB C a30TOM

28. BzaumoeiicTBHE paciyiaBOB C KUCIOPOJOM U PACKUCIEHUE UX

29. Monu¢unupoBaHue CIIJIaBoB

30. Ilepexoxn MeTasia U3 KUAKOTO COCTOSIHUS B TBEP/I0E

31. Ctpoenue obaacTu 3aTBepACBaHUS

32. IIpouecc hopMupoBaHUs CTPYKTYPHBIX 30H B OTJIMBKaxX

34. TemneparypHble TOJISI OTJIIMBKU U (POPMBI B IIPOLIECCE 3aTBEPICBAHMS

35. BiusiHue KoH(pUTypaly OTJIMBKH Ha CKOPOCTh 3aTBEP/IEBAHUS

36. PerynupoBanue TEIUIOBBIX MPOLIECCOB B opme

37. IlpumeHeHne XOJIOAUILHUKOB U UX paboTa

38. JlenapuTHas JIMKBaLMs B OTJIIMBKAX U IIyTH €€ YCTPAHEHHUS

39. 30HanbpHas JTUKBALUS B OTJIMBKAX U MIYTH €€ YCTPaHEHUS

40. JINTHUKOBBIE CUCTEMBI, UX TUIIbI, KOHCTPYKLIUH, METOBI pacueTa

41. ®uznyeckas npupoia 00bEeMHON ycaaKu U KOOPPUIUEHTHI yCaTKN

42. KoHIIeHTpUpPOBaHHAs ycaJ0uyHasl paKOBHHA

43. PaccestHHas ycaJ0uHas MOPUCTOCTh

44. CBsa3p 00beMa yCaOYHBIX MYCTOT C JUArPaMMOM COCTOSIHHS CILUIaBOB

45. IIpubbLIH, UX TUTIBI, MECTA YCTAHOBKH, pacueT o0beMa U pa3MepoB

46. Buabl HanpsiXKEHHOTO COCTOSIHUS OTIUBOK

47. CBoOOIHAS W 3aTPyAHEHHAS ycaaKa OTIMBOK



48. MexaHn4ecKkre CBOWCTBA CIIABOB BOJIM3U TEMIIEPATYyp COJIUIYCa

49. Metoasl nccaea0BaHUS JTMHEHHOW yCaaKu 1 00bEMHON yCaJIKU CIUTAaBOB

50. da3oBble, TEPMUUECKUE, YCAOUYHbIE HAIPSKEHUS B OTJIMBKaX

51. BiusiHue coctaBa crjiaBa U TEXHOJOTHYECKHX ()aKTOPOB HAa pa3BUTHE BHYTPEHHUX HAIPS-
JKEHHUH B OTJIMBKAaX

52. CBs3b rOpsTYEIIOMKOCTH C IUArpaMMO COCTOSHUS

53. Pacuer 00OpazoBaHMs rOPSIYMX TEIIUH

54. XonoaHble TPEIIMHBI B OTJIUBKAX

55. I'a3oBas cpena nuteitHON POPMBI

56. ['a30BbIe paKOBUHBI HIK30I€HHOT'O IIPOUCX 0K ICHUS

57. I'a30BbIe paKOBHHBI YHAOTEHHOTO IIPOUCX 0K ICHUS

58. YcoBust 06pa3oBaHust CUTOBUIHON TTOPUCTOCTH

59. IIponecchl B3aMMOACHCTBUS HAa TPAaHHIIE KOHTAKTa MIOBEPXHOCTEH OTIMBKHU U (DOPMBI
60. MexaHnudeckuii mpurap

61. Xumnueckuii npurap

62. TepMuueckuii mpurap

63. MepornpusTis N0 CHIXKEHUIO U yCTPaHEHMIO Ipurapa

KypcoBas pabora nomxna 061Th 0opmiteHa B cootBeTcTBur ¢ CMK-O-CMI'TY-42-09 «Kypco-
Bas (paboTa): CTpyKTypa, coiepKaHue, 00IIre MpaBuiia BEITOTHEHHUS U 0()OPMIICHUS.

IlpumepHnulit nepeuens mem 013 Kypcoeoii pabomut

«PacueT IMTHUKOBO-NIUTAIOLIEH CUCTEMbI OTJIMBKN» HanMeHOBaHUE OTIIMBKU IO YEPTEXKY
Harpumep "LlkuB", «bykcay, «[lnuta» u 1.p..

3aaHue Ha KypcOBYIO paboTy BbIIAET JIeKTOp. B 3a1anuu nmpencraBieH 3CKU3 IeTalu, MapKa
CIJIaBa, Macca OTIIMBKHU.

KypcoBast paboTa cOCTOUT U3 NOSICHUTEIBHON 3alMCKU U TpaduyecKoi YacTH.

Codepofcaﬁue NOSICHUMENbHOU 3aNUCKU

Bo160p 1 060cHOBaHME TMOJIOKEHUS OTJIMBKH IPH 3aJIUBKE.

Be10op 1 060ocHOBaHME TUIA U KOHCTPYKIIUH JIUTHUKOBO-ITUTAIOIIEH CHCTEMBI.
Pacuer BpeMenu 3anosnHeHust GOPMBI.

PacueT OCHOBHBIX CEYEHMI U pa3MepOB JIUTHUKOBO-TIUTAIOIIEH CHCTEMBI

I'pagpuueckasn uacmo
YepTex neTanu ¢ 3JeMEeHTaMH JIUTHUKOBO-TTUTAIOIIEH CHCTEMBI, BBITOJIHEHHBIN Ha (popmarte A2.

B xone peanmu3anuy 00pa3oBaTenbHOTO MpoIiecca TakKe MPEANoNaraeTcs MpoBeieH e 1adbopa-
TOPHBIX PadoT.

ITepedyenn 1a0opaTopHbIX padoT:

3aTBepIeBaHUE U CTPYKTYPA OTIIMBOK.

KunkorekyuecTh v HOpMO3anoTHIEMOCTb.

Ornpesenenre BeTMUYMHBI OOBEMHON U JIMHEWHON yCAJK! JTUTEHHBIX CIIABOB.
Hanpsi>xenust B OTIMBKax.

Obuwgue mpebdosanusa K oghopmaenuro omuema no 1ad6opamopHvim padomam:

[Tocne BrImonHeHUs 1a00paTOPHOI pabOTHI OTYET OPOPMIISIETCA B COOTBETCTBUU C TPEOOBAHUSI-
mu CTII opranuszanuu.

Otuer cocTaBisieTcs CTYAEHTOM B TETpaau 10 JJabOpaTOpHbIM paboTam

JlaGopatopHasi paboTa HyMepyeTCsl U yKa3bIBaeTCs ee TeMa.



Hanpuwmep: JlaGoparopHas pabora Nel
3ameepoesanue u cmpykmypa omiugox.

Tekct oTuera AenUTCA Ha J1BA pas/erna, KOTopble 0003HaYar0TCs apabCKUMHU ITUppaMu
Hanpuwmep: 1. Benenue.

2. BeimonHeHue paboThI.
4. Paznernbl, B CBOKO OUepe/Ib IENATCS HA MOJIPA3JIENbl, KOTOPBIE TOXKE HYMEPYIOT apaOCKUMU
mudpamu B npenenax paszaena. Homep mompaszaena cocTout U3 HoMepa pasjelia i Homepa moj-
pasjerna, pa3JielieHHbIe TOYKAMH.
Hampumep: 1. Benenue.

1.1. MeTtoabl U3y4eHus 3aTBEPACBAHUS U CTPYKTYPBI OTIIMBOK

1.1.1.0npenenenne kodpduiireHTa 3aTBEpIeBaHUS

1.1.2. O6GnacTtu 3aTBepIUBaHMS.
5. Paznmen «BBenenue» coCTaBIsI€TCS CTYICHTOM IIPH IMOATOTOBKE K JTAOOpaTOPHOH paboTe B
COOTBETCTBUH C METOJMYCCKHM YKa3aHHCM.
6. 3ammcu B OTYETE TOJKHBI OBITh aKKYPAaTHBIMH, YETKUMH, 0€3 COKpAIICHUS CIIOB.
7. B TekcTe oT4eTra He JOMyCKAeTCs IPUMEHEHHS MaTEMAaTHIECKUX 3HAKOB: <,>,= #~,— %, 0e3
YHCJIOBBIX WK OYKBEHHBIX 0003HAUEHUH.
8. lludposoit MaTepuan opopmisieTcs B BUIE TaOIHII, IMEIOLIMNX TEMAaTHUYCCKUH 3ar0JIOBOK.
9. PucyHOK IOKEH UMETh HOMEP U HAaMMEHOBAHNUE, TIOMEIICHHBIE O] HAM.
10. ITpu moctpoeHun rpaduka macmrad BHIOUPAIOT TakK, YTOOKI TUIONIAAb rpadrKa mpuoImKa-
Jach K KBaJpary.
11. TouHoCTh OOPAOOTKHU YUCIOBOT'O MaTepHaja JOHKHA ObITh COTJIACOBaHA C TOYHOCTHIO U3Me-
pEeHUN.



Ipuiio:xxkenne 2

7 OueHoYHbIE CPeICTBA JIJIfl IPOBeeHNsI IPOMEKYTOYHOM aTTeCTAlMHU

a) [lnanupyemble pe3y/ibTaThl 00yUeHHsI H OLIEHOYHBIE CPe/ICTBA /IJIsI IPOBeAeH s PoMe-
JKYTOYHOM aTTecTalum:

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN N

[Inanupyemble
pe3yIbTaThl 00yICHUS

O11eHOYHBIE Cpe€acTBa

IIK-1 CnnocoO0HOCTHI0 K AaHAJN3Y M CHHTE3y

3HaTh

OCHOBHbIE TOHATHUS U
ONpeIeJIeHUs B TUTEH-
HOM THJIpaBIIMKE.
['uppaBnuyeckue mnpo-
LIECChI IIPU 3AJIUBKE
dbopm.

@DakTOpBI, BIUAIOIINE HA
KUJKOTEKYYECTh U
($hopMO3anoaHIEeMOCTh

Borpocsl, Bxoasiue B nepeyeHsb IS Cllauu 3a4eTa:
1. JIuteiinble criaBbl: 0011ast XapaKTEPUCTUKA, TPe-
OoBaHMsI K HUM, 00J1aCTH IPUMEHEHU S, Kilaccu(uka-
117051

2. IInaBneHre METaJIOB U CILJIABOB

3. CoBpeMeHHbIE MOJEIIA CTPOCHUS KUAKUX METaJl-
JIOB ¥ CIUIABOB

4. CBoliCTBa KUJKHX METAJUIOB U CILJIABOB

5. TennoBsle CBOKCTBA METAJIIOB

6. JIuTelinbie CBOMCTBA CIUIABOB M MX KJIacCU(DHUKAIUS
7. JlaBneHue napa u ucnapeHusi METAJUIOB U CIUIABOB
8. OO1ue 3aKOHOMEPHOCTH B3aUMOCHCTBHS METa-
JUYECKUX PACIIaBOB C ra3aMu

9. Hemerannnueckue BKIIOYEHHUS B METaJJIax U CIUIa-
Bax

10. Knaccuduxarus cnioco0oB 3anuBKu (Hopm

11. CtpykTypa MOTOKOB KHJAKUX METAJIOB U KOHPHU-
rypaumusi CBOOOTHO MaJaroiei CTpyn

12. 3aK0H HEMPEPHIBHOCTH MOTOKOB METAJIJIOB U
CILJIaBOB

13. Pacuet ucTedyeHust MeTajljia U3 KOBIIIa

14. Pacuer 3an0JHEHUS MOJIOCTH JIUTEHHON (POPMBI
15. [lInako3aaep:xaHue U TOHKasi OYMCTKA CIUIABOB
16. XKuakoTeky4yecTsb CIIaBOB M METOJIBI €€ U3Mepe-
HUSA

17. 3aBUCUMOCTB KUAKOTEKYUYECTH OT TEMIEPATYPBI
U €€ CBA3b C IMarpaMMoOi COCTOSIHUS

18. 3anonHseMocTb GOpM U MEPOIIPUATHS 11O odec-
MEYEHUIO 3aN0JIHEHUSI TOHKOCTEHHBIX OTIMBOK

19. TepmoauHaMuueckasi TEOpUsl KPUCTAJUIM3ALUN
20. 'omorenHoe 3apoxAeHUE IIEHTPOB KPUCTAIIN3A-
117071

21. I'ereporenHnoe o0Opa3oBaHUE LIEHTPOB KPUCTAIUIIH-
3aIuu

22. Kpucramumsanus Ha IpuMecax

23. MexaHu3M pocTa KpUCTajIoOB

24. O6bpeMHas ¥ mocieoBaTeNbHas KPUCTAITU3AIUS
25. CBs13b EPEOXJIAKICHUS CO CKOPOCTHIO OXJTaXK/Ie-
HUS, IEPErPEBOM, YHUCTOTOM paciijiaBa

26. BzaumopeicTBUe pacijiaBoB ¢ BOJAOPOIOM

277. BzaumozeicTBHE pacIylaBOB C a30TOM




CTpyKTypHBII
AJIEMEHT
KOMIIETEHIINH

[Inanupyemele
pe3yNbTaThl 00yICHHUS

OneHouHBIE CpecTBa

28. BzaumopeiicTBue paciijiaBoOB C KUCIOPOJIOM U
PACKHCIICHUE UX
29. MoauduimpoBaHue CIUIaBOB

VYmMmern

Br16upats ciocob 3a-
JUBKHU (POPMBI METaI-
JIOM.

IIpou3BoauTh pacueTsl
UCTEUYEHUs MeTajula U3
KOBIIIA.

Be1Opate THI 1 KOH-
CTPYKIIHIO TUTHUKOBO-
IUTAIOLIEH CUCTEMBI OT-
JMBKHU

[IpumepHbIil nepedyeHb MPAKTUYECKUX 3aJaHuid Ha
9K3aMEH.

Paccunrtars mpogomKUTEILHOCTD 3aII0JIHEHUS U~
JMHJIPUYECKON TIOJIOCTH JIUTEHHON (OPMBI IIPH 3a-
JIUBKE €€ MeTaJJIOM CHU3Y (cudoHom). ['mapocraTu-
yeckuit Harop Metawia H=35cMm; koadduiimeHT pac-
xoma u=0,5; momraap ceueHus nurarens =2,0 cm2;
TUIOTHOCTB KHUJIKOTO MeTaya y=6,8 r/m3

Paccunrtars mpogomKUTEILHOCTD 3aII0JIHEHUS U~
JUHAPUICCKON TTOJIOCTH JTUTCHHON (OPMBI ITpH 3a-
JUBKE e MEeTaJuIoM cBepxy. [ mupocraTuueckuii
Hanop metayuta H=10 cm; koadunment pacxona
u=0,5; miomarek ceuenus nurarens =2,0 cm2; miIoT-
HOCTB XHUJAKOTO MeTayuia Y=6,8 r/cm3.

Br16paTh nuaMeTp U paccuuTaTh BHICOTY OTKPBITOM
IpUOBbUIN AJI HWIMHIPUYECKON OTJIIMBKU U3 MaJo-
YIIEPOAUCTOM CTaju, 3aIMBaeMOi BEpTUKAIBHO (TI0
metoauke ['ynsesa b.b.).Koadpumment oobemuon
ycaaku cranu a=0,035; mI0THOCTb )KUJIKOTO MeTaJljia
v=7,8 /cM3; koaddurmenT 3anaca npudsum 6=0,75.
Paccunrtars rmyOuHy 0051acTH yCcaOYHOW PAaKOBUHBI
B MJIMHJIPUYECKON OTIMBKE U3 YIIIEPOANUCTON cTaiu,
3aJMBaeMoM BepTUKaIbHO (110 MeTouke I'ynsesa b.
b.).Koapdpunuent oopemuoit ycaaku cramm 0=0,035;
MJIOTHOCTD KHUAKOTO MeTana y=7,8 r/cm3.
Onpenenuts NpoIOIKUTEILHOCTD 3aTBEPACBaAHUS
IUIOCKOW CTaJIbHOM OTJIMBKM B NecuaHoi ¢popme, uc-
M10JIb3YS 3aKOH KBaJIpaTHOTO KOPHs. 3HaUE€HUE K03 (-
¢dunuenta 3arsepaeBanus k=0,13 em/c?,
PaccuurtaTe HE0OX0AMMOE KOJMYECTBO heppoxpomMa
mapku X001 1715t mosryueHust He0OXOAUMOTO CO-
nepxxanus xpoma B crutae MTUYX28H2 npu ycioBun
MCIIOJIb30BaHus Bo3BpaTa B kKonuuectse 40 % U BbI-
MJIaBKE B IyTOBOM €YU C KUCTION (PyTEPOBKOM.
Paccuutarh He0OX01MMOE KOJIMYECTBO (heppomap-
ranna Mmapku ®MHI0 n7st mosrydeHus: He00X0MMOTO
conepskanus mapranna B criasel 10I'13J1 mpu yeno-
BUU UCIIOJIb30BaHUs BO3BpaTa B Kojauuectse 45 % u
BBITIJIABKE B IYTOBOM MEYU C KUCION (PyTEPOBKOH.

Bnanets

[TpodeccnonanbHBIM
SA3bIKOM B JIMTEUHOU
TUPABIIHKE.
Meroaukon onpenaene-
HUSA KUJKOTEKYYECTH
CIUIaBOB U (hOpMO3ario-
HSIEMOCTH.

Y ooyuarowezoca popmupyemca npogheccuonans-
Has KOMRnemeHnyus npu eblNOJIHEHUU KYPCo6oIl pa-
oomowlt cm
Ilepeuens mem 0na Kypcoeoii padomel.
Pacuem JIIIC omnusku "LlIkus"

Mamepuan omaueku Cm.45J1
Macca omausku 45 ke.




CTpyKTypHBII
AJIEMEHT
KOMIIETEHIINH

[Inanupyemele
pe3yNbTaThl 00yICHHUS

OneHouHBIE CpecTBa

MGTOI[aMI/I pacucTa
JIUTHUKOBBIX- ITUTAXO-
X CUCTEM.

Br160op 1 o6ocHoBanue Ttumna JIIIC

Pacuer Bpemenu 3anosHeHus HOpMBI

Pacuer JIIIC otnuBku "LIHKWUB"

Brimonnenue ueprexa omiuBku ¢ snemenTamu JIIIC.
Pacuer TBI'

3aKIro4eHne

IIK-3 I'0TOBHOCTBIO HCIOJIL30BATH (PUZUKO-MATEMATHYECKUH annapar 1Jisl pellleHus 3a-
a4, BOSHMKAIOIMX B X0/1e MPO(hecCHOHAILHOI 1eATeJIbHOCTH

OCHOBHBIE IPOLIECCHI,
IPOXOJAIINE IIPH 3a-
TBEPJCBaHUU OTJIUBKH B

Bormpocsl, BXoasdmmue B epedeHs AJI C1a4u dK3ame-
Ha:

Ilepexon MeTauia U3 )KUJIKOTO COCTOSIHUS B TBEPIOE
Crpoenue 001acTu 3aTBepA€BaHUS

[Tpornecc popmMupoBaHUs CTPYKTYPHBIX 30H B OTJIHB-
Kax

TemnepaTypHble 110J1 OTJIMBKU U (POPMBI B IIpOLIECCE
3aTBEpACBaHUA

Bnusiaue koHpUTypanuu OTIMBKH Ha CKOPOCTH 3a-
TBEPJAEBAHUS

PerynupoBanue TEMIoBbIX NPOLIECCOB B hopMe
[TpuMeHeHHEe X0NOANIBHUKOB U UX paboTa

dopme JennpuTHas TUKBalMs B OTJIMBKAaX U MYTH €€ yCTpa-
3HaThb TepMoanHaMHUUYECKYIO HEHUS
TEOPHIO KpUCTAJIA3a- 3oHanbHasl IMKBALMS B OTJIMBKAaX U IyTU €€ YCTpaHe-
L1U. HUs
VYcanounsle nporecchl B | JINTHUKOBBIE CUCTEMBI, UX TUIIbI, KOHCTPYKIIUH, M-
OTJIMBKAX. TOJIBI pacyeTra
dusnyeckas npupoja 00beMHON ycaaku 1 Kod3hdu-
LIMEHTBI YCAJKN
KonuenTtpupoBaHHas ycaiouHas pakoBHHa
PaccesHnas ycagouyHas NOpUCTOCTh
CBs13b 00BEMA YCAIOYHBIX MTYCTOT C IUArpaMMoil co-
CTOSIHMSI CIIJIaBOB
[TpuObLIM, UX THUIIBI, MECTA YCTAHOBKH, pacyeT 00be-
Ma ¥ pa3MepoB
IIpuMepHBIii IepedeHb NIPAKTUYECKUX 3aJaHUN Ha
JK3aMEH.
1. Paccunrare NpogoKUTENBHOCTD 3aII0JIHEHUS
HWIMHIPUYECKOH MOJOCTH JIUTEHHONU hopMbl iU
BriOpatb criocoObl u3y- | 3aJIuBKe ee MeTayioM cHU3Y (cudonom). I'mapocra-
YEHUs MTPOLIECCOB 3a- TUYeckui Harop Metamia H=35cMm; koaddunrent
TBEpAEBaHMs OTIMBOK. | pacxona u=0,5; miomaae cedenus nutarens f=2,0
Ymetp [IpenoTBpamare yca- CM2; IJIOTHOCTh JKUIKOTO MeTauia Y=6,8 r/m3

JIOYHBIE JEPEKTHI
PerynupoBaTh TemioBbie
npo1iecchl B hopme.

2. Paccunrare NpogoKUTENBHOCTD 3aII0JIHEHUS
HWIMHIPUYECKOH MOJOCTH JIUTEHHONU hopMbl iU
3aJIMBKE €€ METAJUIOM cBepXy. [ mapocratnueckuit
Hanop Metaiuta H=10 cm; koaddunment pacxona
u=0,5; miomats ceuenus nurarens =2,0 cM2; mwioT-
HOCTB XHJIKOTO MeTayuia y=6,8 r/cm3.

3. BbiOpath AuaMeTp M pacCYUTaTh BBICOTY OT-




CTpyKTypHBII
AJIEMEHT
KOMIIETEHIINH

[Inanupyemele
pe3yNbTaThl 00yICHHUS

OneHouHBIE CpecTBa

KPBITON MPUOBLIH JUIsl HUIUHAPUYECKON OTIUBKU U3
MaJIOYTJIEPOAUCTON CTaJIH, 3aJJMBAEMO BEPTUKAILHO
(mo meroauke ['ynseBa b.b.). Koadpunuent oobem-
HoM ycanku ctainu a=0,035; mI0THOCTh )KUJKOTO Me-
tamia y=7,8 r/cM3; ko3 dunrenT 3anaca npuObLIH
0=0,75.

4, Paccuurats riryOuHy 00s1acT ycagouHo# pa-
KOBUHBI B IIWJIUHAPUICCKON OTIIMBKE U3 YTIIEPOIH-
CTOM CTasu, 3aJIMBAEMON BEPTUKAIBHO (TI0 METOIUKE
I'ynsieBa b. B.). Koagdurnment o0beMHoO# ycaaku
cranu 0=0,035; mI0THOCTh XKUJKOTO MeTaIa y=7,8
r/cm3.

5. Onpenenuth MPOIOKUTEILHOCTD 3aTBEPAC-
BaHUs TUIOCKOHN CTAJIbHOM OTJIMBKH B 1ecyaHou (op-
Me, HCTIONb3Ys 3aKOH KBAJAPAaTHOTO KOPHS. 3HAUCHUE
ko3 dunmenta 3arsepaesanus k=0,13 cm/c1/2.

6. Paccuntarh HE0OX0IMMOE KOJTMYECTBO (ep-
poxpoma mapku ®X001 ans nomyyeHus: HEOOXOAM-
MoOTO cojepxanus xpoma B crmiase MUX28H2 pu
YCIIOBUU UCIOJIB30BaHUS BO3BparTa B KonuuecTe 40
% u BBIILUIaBKE B yTOBOM IMEYH ¢ KHCIIOH (hyTepOB-
KOM.

7. PaccuuTath HE0OX0aMMOE KOJIMYECTBO (hep-
pomaprania Mmapku ®MHuI0 s nonydeHus HeoOXo-
JUMOTro cozepkanus Mapranua B crutasel 101713J1
MIPH YCIIOBUU MCTIOJIB30BaHMS BO3BpaTa B KOJTHMUECTBE
45 % u BbIIJIaBKE B TyTOBOM ME€YM ¢ KUCIION (yTe-
POBKOI.

Bnanets

OCHOBHBIMH METOJAMU
MCCJIEeI0BAHMS TPOLIEC-
COB TIPOUCXOJISAIINX TIPU
3aTBEp/CBAaHUU OTJIUB-
KH.

Meronamu pacuera
npuObLIEH.

Meroaamu pacuera CKo-
POCTH 3aTBEpEBaAHUS
OTJIMBKH

VY obyuatomierocs popmupyercs npodeccuoHaabHas
KOMIIETEHIIMSI IPH BBIITOJIHEHUU KYpPCOBOMPAOOTHI CM.
[Tepeuens TeM 11 KypcoBOi paboTHI.

Pacuer JITIC otnuBku "lxuB"

Marepuan otnusku CY 20

Macca otiuBku 45 K.

Bei16op 1 o6ocHoBanue Tumna JIIC

Pacuer BpemeHM 3an10HEHUS] POPMBI

Pacuer JIIIC ornusku "HIKUB"

BeimmonHenue yeprexa oTauBky ¢ dneMentamu JITIC.
Pacuer TBI'

3aKII0YCHHE

ITK-12 Cnioco0HOCTHI0 OCYLIECTBJIATH BHIOOP MAaTEPHAJIOB VIS M3/1e Uil Pa3THYHOIO
Y4eTOM IKCITYATAIMOHHBIX TPeOOBAHUI M OXPaHbI OKPY KaloLIeil cpeabl

Ha3HAYCHHUA C

3HaTh

KommnoHeHTHI CIi1aBoB.
JIukBalmoHHkIE TIpoLIEC-
CBI B OTJIMBKAaX.
DU3BHKO-XUMHUECKUE
0COOEHHOCTH TTPOIIECCOB
[IPUTOTOBJICHUS JIUTEH-
HBIX CILJIABOB

BOHpOCLI, BXOJAIIHE B MIEPCUCHDb JJIA CAa4X DK3aMeE-
Ha:

1. Bubl HanpsiKEHHOTO COCTOSTHUS OTIMBOK

2. CBoOoHas 1 3aTpyIHEHHAs ycaaKka OTIUBOK
3. MexaHn4ecKHe CBOMCTBA CIIJIABOB BOJIM3HU
TEeMIIepaTyp coymayca

4, Mertobl uccae0BaHus JIMHEUHONW YCATKU U

00BEMHOM YCaJIKH CIIJIaBOB




CTpyKTypHBII
AJIEMEHT
KOMIIETEHIINH

[Inanupyemele
pe3yNbTaThl 00yICHHUS

OneHouHBIE CpecTBa

S. da3oBble, TEPMUUECKUE, YCAJOUHbIE HAIPSI-
KEHHS B OTIMBKAX

6. Bnusinue cocTaBa cruiaBa M TEXHOJIOTHYECKUX
(akTOpOB Ha pa3BUTHE BHYTPECHHUX HAIPSDKECHHUH B
OTJIMBKax

7. CBsI3b TOPSIYETIOMKOCTH C TMarpaMMOM cOCTO-
SHUS

8. PacueT 0Opa3zoBaHus TOPSTYUX TEIUH

9. X0JI0/1HbIE TPEIINHBI B OTIMBKaX

10.  T'a3oBas cpena nuTeiHON (POPMBI

11.  T"a3o0Bble paKOBHHBI 3K30I'€HHOT'O MTPOUCXOXK-
JCHUS
12.
JCHUS
13.
CTH
14. IIpoueccsl B3auMOAECHCTBYS Ha IPAHULIE KOH-
TaKTa MOBEPXHOCTEH OTIMBKHU U (HOPMBI

15. Mexannyeckuid mpurap

16. XHUMHYECKUH TIpUrap

17. Tepmuueckuii mpurap

18.  MeponpusTHs 10 CHUKEHUIO U YCTPAHEHUIO
npurapa

I'azoBbIC PAKOBHUHBI SHAOI'CHHOI'O ITPOUCXOK-

VYcnoBus O6pa30BaHI/I$I CUTOBHHOMN IMOpUCTO-

YmMmern

Bo16upath muxTOBBIE
MaTepuabl IS CIuia-
BOB.

PaccunThiBaTh MIMXTY Ha
3aJaHHBI XUMHUYECKHH
COCTaB CILIaBa
3amuTUTh pacIijiaB OT
B3aMMOJECHCTBHS C ras3a-
MH.

[IpuMmepHBIii TepedeHb NPAKTUYECKUX 3aJaHUN Ha
HK3aMEH.

1. PaccuuTarh mpog0IKUTETHHOCTD 3aIT0JTHEHHS
WIMHAPUYECKON MOJIOCTH JTUTEHHON (hOpMBI IPU
3aJIUBKE €€ MeTaJuIoM cHU3Yy (cudoHom). 'mapocra-
TU4Yeckuil Hamop metaimna H=35cMm; korddunmeHt
pacxoaa u=0,5; miomaas cedenus nurarens f=2,0
CM2; TUIOTHOCTb XHJIKOTO MeTailia y=6,8 r/m3

2. PaccuuTarh mpoI0IKUTEIHHOCTD 3aITOTHEHHST
WIMHAPUYECKON MOJIOCTH JTUTEHHON (hOpMBI IPU
3aJINBKE €€ METAJUIOM CBepXy. I mapocrarnueckuit
Harop MeTtayuta H=10 cM; koadduuueHT pacxona
u=0,5; mromats cedenus murarens f=2,0 cm2; mwioT-
HOCTB XKUJKOTO MeTaya y=6,8 r/cm3.

3. BeIOpate guaMeTp U paccuuTaTh BBICOTY OT-
KPBITOW MPUOBUTH IS IMIMHIPUYIECKON OTJIMBKU U3
MaJIOYTJIEPOUCTON CTaJIH, 3a]THBAEMOI BEPTUKAIHLHO
(mo meronuke I'ynseBa b.b.). Koadpunuent oobem-
HoM ycaaku ctanu 0=0,035; mIOTHOCTb KUAKOTO Me-
tainia y=7,8 r/cm3; koo puuueHT 3anaca npruObLTH
6=0,75.

4. Paccuutath rmyOuHy 00J1aCTH ycaJoyHOH pa-
KOBUHBI B IIWJIMHPUYECKON OTIIMBKE U3 YTIIIEPOIH-
CTOH CTaiH, 3a1MBaeMON BEPTUKAIBHO (110 METOIUKE
I'ynsesa b. B.). Koaddunuent oo6bemHoil ycaaku
cramu 0=0,035; mI0THOCTB XKUAKOTO MeTaa y=7,8
r/cMm3.




CTpyKTypHBII
AJIEMEHT
KOMIIETEHIINH

[Inanupyemele
pe3yNbTaThl 00yICHHUS

OneHouHBIE CpecTBa

S. Onpenenuth NPOIOKUTEILHOCTD 3aTBEPAe-
BaHUs TJIOCKOW CTAJIbHOM OTJIMBKU B TiecuaHoi (op-
Me, HCTIONb3Ys 3aKOH KBaJAPAaTHOTO KOPHS. 3HAUCHUE
ko3 durmenta 3atBepaeBanus k=0,13 cm/c1/2.

6. PaccunTtath HEe0OX0MMOE KOJIMUECTBO (ep-
poxpoma mapku @X001 ams momydeHus: HEOOXOaH-
Moro coziepxanus xpoma B cruiae MUX28H2 nipu
YCIIOBUU UCIOJIb30BaHUs BO3BparTa B KonuuecTe 40
% W BBIIJIaBKE B yrOBOM MeYH ¢ KUCIIOH (HyTepoB-
KOM.

7. Paccunrtath HEe0OX0MMOE KOJIUUECTBO dep-
pomapranua Mmapku ®Mu90 1 nonydenus HeoOxo-
JIUMOTO0 cojiepkaHusi Mapraniia B criael 101°13J1
IIPU YCJIOBUU MCIOJIb30BaHUS BO3BpaTa B KOJIMYECTBE
45 % v BbIIJIaBKE B 1IyTOBOM MEYH ¢ KUCIOH (yTe-
POBKOIA.

Bnaners

Cnocobamu 60pbOBI €
HEMETAJTNYECKUMHU
BKJIIOYEHUSIMU B CIUIA-
Bax.

Crniocobamu npenoT-
BpallleHUs1 KOpOoOJIeHUs
OTJIMBOK U 00pa30BaHUs
B HUX TPEIIVH.
CriocobaMu ynpaBieHHs
CTPYKTYPOU OTJIMBKH.

VY oGyuatorierocs popmupyercs npodeccuoHaIbHas
KOMIICTCHIIHSI IIPU BBIMTOJIHEHUN KYPCOBOUPAOOTHI CM.
Ilepeuens mem 0na Kypcoeoii padomul.

Pacuem JITIC omauexku "Illkue"

Mamepuan omauexu Cm.45/1

Macca omnueku 45 ke.

Br16op no6ocunoBanue tuna JIIIC

Pacuer BpeMeHU 3anoHEHUS (OPMBI

Pacuer JIIIC otnuBku "LHKNUB"

Brimonnenue ueprexa oTiuBku ¢ 3nemeHtamu JIIIC.
Pacuer TBI'

3akiroueHue

[Tpriemamu 3aTMBKH pa3IUYHBIX TUTIOB OpM.

6) HOpﬂ)IOK NMpPpOBECACHUSA HpOMe)KyTO‘lHOﬁ aTTeCTalluM, MOKa3aTe/Jiu U KPpUTEPUHU OLICHUBa-

HUA:

IToxa3zatenu u KPUHTECPHUHA OLICHUBAHUA 3a4€Ta

- 3aYTeHO - 00yJaroIIMNCS MOKa3bIBaeT NOPOrOBbIM YpPOBEHb CHOPMHUPOBAHHOCTH KOMITETCHIIUN
Ha OTBEYasi BONPOCHI UX MEPEYHs BOIPOCOB IS 3aUeTa.

- He 324TEHO - Pe3yJIbTaT 00YUYeHHUs He JOCTUTHYT, 00YJaoOLIMiics HE MOXKET MOKa3aTh 3HAHUS
Ha YPOBHE BOCIIPOU3BE/IEHUS U 00BSICHEHNS HH(OPMALIUY, HE MOXKET [10Ka3aTh HHTEIJIEKTYalb-
HbIE€ HAaBBIKU PELIEHUS MPOCTHIX 3a/1a4.

IHoka3aresu ¥ KPpUTEPUM OLICHMBAHUS IK3aMeEHAa:

JK3aMeH 110 JaHHOW TUCIUTIINHE TPOBOUTCS B MUCHbMEHHOM (popMe 10 IK3aMEHAITMOHHBIM
OmierTam, KX bl U3 KOTOPBIX BKJIIOYAET 3 TEOPETUUECKHUX BOMPOCA U ABA MPAKTHUECKUX 3a/1a-
HUs. OHU TTO3BOJISIONINE OIEHUTh YPOBEHD YCBOSHHUS 00YJaIONUMUCS 3HAHUH, a MPAKTUIECKHE
3a/laHusl, BBISIBJIATH CTENEHh CPOPMUPOBAHHOCTH YMEHUH U BiiajieHuit. Kpome Toro, creneHb
c(hOopMUPOBAHHOCTH YMEHHU U BIAJCHUIN TTO3BOJISIET OLICHUTH 3aIUTa KypCOBOTO MTPOEKTA.

Kpurtepuu onieHnBaHus K3aMeHa:
— Ha OLEHKY «OTJHYHO» (5 0aJJIOB) — 00yYaIONINIiCs JEMOHCTPUPYET BBICOKUN YPOBEHBb Cop-
MHUPOBAaHHOCTH KOMITETCHIINH, BCECTOPOHHEE, CHCTEMAaTHYeCKOe U TIIyOOKOE 3HAHHE Y4eOHOTO



Marepuaia, CBOOOJHO BBITIOJHIET NMPAKTUYECKHE 3aJaHHs, CBOOOIHO OMNEpUPYET 3HAHHIMH,
YMEHUSAMH, IPUMEHSET UX B CUTYalUSIX MOBBIIIEHHON CIOXKHOCTH.

— Ha OLICHKY «X0pouIo» (4 6amia) — 00yJaromuiicss IEMOHCTPUPYET CPEAHUN YPOBEHb chopMu-
POBAaHHOCTH KOMIIETCHLIMN: OCHOBHBIE 3HAHMs, YMEHUs OCBOEHBI, HO JONYyCKAarOTCS HE3Ha4yu-
TEJIbHBIE OIIUOKH, HETOYHOCTH, 3aTPYTHEHUS [IPHU aHATTUTHUECKUX ONEpaLusiX, MEPEeHOCe 3HAHUN
Y YMEHMI Ha HOBBIE, HECTaH/IapPTHbIE CUTYalUH.

— Ha OIICHKY «YyJAOBJIETBOPUTEJIBHO» (3 Oaya) — oOydarouuiics 1eMOHCTPUPYET MOPOTOBBIH
ypOBEHb C(HOPMHUPOBAHHOCTU KOMIIETCHIIMI: B X0JI€ KOHTPOJIBHBIX MEPOIPUITUHN JIOITYCKAtOTCs
OLIMOKH, MPOSBISAETCS OTCYTCTBHE OTAEIBHBIX 3HAHWHA, YMEHH, HaBBIKOB, 0OYyJalOUIHIiCS UC-
IBITHIBAET 3HAYUTEIIbHBIC 3aTPYJHEHUS IIPU ONEPUPOBAHUU 3HAHUSIMU M YMEHUSAMH IIPU UX IIe-
pEHOCE Ha HOBBIE CUTYAlLUH.

— Ha OLIEHKY «HeYJAOBJIETBOPUTEJIBHO» (2 6ajuia) — o0ydarouuiica JeMOHCTPUPYET 3HAHUS He
6onee 20% TeOpeTUUYECKOTO MaTepuasa, AOMYCKAeT CYIIECTBEHHBIC OMIMOKH, HE MOXKET MOKa-
3aTh MHTEJUICKTYaJIbHbIE HABBIKM PELICHUS IIPOCTHIX 3ajau.

— Ha OLICHKY «HEYAOBJIETBOPUTEAbHO» (1 Oayur) — oOydJaronuiicss He MOXET IMOKa3aTh 3HAHMS
Ha YpOBHE BOCIPOM3BEAEHUS U 00BACHEHUS UH(OPMALIUK, HE MOKET IIOKa3aTh UHTEIICKTYallb-
HbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.

KypcoBas paboTa BbIIOIHAETCA 1101 pyKOBOJICTBOM IPENOAABATENS, B IPOLIECCE €0 HAIMCAHUS
oOyyaroluiicss pa3BUBAeT HAaBbIKM K HAay4yHOH paboTe, 3aKperisii U OJHOBPEMEHHO pacIIUpsis
3HaHUs, NOJY4YEeHHBIE NpU U3ydyeHuH Kypca «Teopus nuteiiHbIx npoueccosy. Ilpu BeimogHEHUM
KypCcOBO# paboThl 00yyaroluiics JOHKEH M0Ka3aTh CBOE YMEHHE paboTaTh C HOpPMAaTHUBHBIM Ma-
TEpUaIOM U JPYTUMH JUTEPATYPHBIMH UCTOYHHMKAMHU, & TAKXKE BO3MOXHOCTb CHUCTEMaTH3UpPO-
BaTh U aHAJM3UPOBATH (PAKTUYECKHI MaTepHall K CAMOCTOSTEIIbHO TBOPYECKH €r0 OCMBICIINBATh.
B nponecce Hanucanus oOydaromuiicss AOJDKEH pa3o0paThCcsi B TEOPETHUECKUX BOIPOCAX H3-
OpaHHOM TeMbI, CaMOCTOSATEIbHO IMPOAHAIM3UPOBATh NPAKTHUUECKUNW MaTepuai, pazodpaTb U
000CHOBATh NPAKTUYECKUE TPEATIOKCHHUSL.

IToxa3aTenn U KPUTEPHUH OLCHNBAHUS KYPCOBOi padoThI:

— Ha OLIEHKY «OTJIMYHO» (5 0ayioB) — paboTa BBINOJIHEHA B COOTBETCTBHUHU C 33/JaHUEM, 00yda-
IOLIMICS MTOKa3bIBAET BHICOKMI YPOBEHb 3HAHUII HE TOJILKO HA YPOBHE BOCIIPOU3BEIEHUS U 00b-
SICHECHUA I/IH(bOpMaIII/II/I, HO W MHTCJUICKTYAJIbHBIC HABBIKNU PCIICHUA np06neM H 3a1a4, HaXO0XK/IcC-
HUS YHUKAQJIBHBIX OTBETOB K Mpo0jeMaM, OLIEHKH U BBIHECEHHUSI KpUTHMUYECKUX CYXKJICHHI;

— Ha OIIEHKY «X0opouo» (4 0amia) — paboTa BBINOJIHEHA B COOTBETCTBUU C 33JaHUEM, 00ydaro-
IIMHACS MOKa3bIBaeT 3HAHMs HE TOJIBKO HA YPOBHE BOCIPOM3BENEHUS U OOBSICHEHUS MH(pOpMa-
oW, HO U UHTCIUICKTYAJIbHBIC HABBIKW PCIICHUA HpO6H€M " 3a7a4, HAXOXKIACHUA YHUKAJIbHBIX
OTBETOB K Ipo0iieMam;

— Ha OLEHKY «yAOBJIeETBOPUTEIbHO» (3 Oamia) — — paboTa BBINOJIHEHA B COOTBETCTBUHU C 33]1a-
HUeM, o0yJaroIuics MOKa3bIBaeT 3HAHUS HA YPOBHE BOCIIPOU3BENCHHS U OOBsICHEHUS MH(DOP-
Maly, UHTCJJICKTYAJIbHBIC HABBIKU PCIICHUA IMTPOCTHIX 3a1a4;

— Ha OLIEHKY «HeY/AOBJIeTBOPUTEJIBLHO» (2 Oanna) — paboTa BBIOJHEHA YaCTUYHO, B MPOLIECCEe
3alUThl paboThl 00YYarOMIMIiCs TOMYCKAeT CYIIECTBEHHbIE OLIMOKHU, HE MOKET NOKa3aTh WHTEI-
JIEKTYyaJIbHbIE HAaBBIKU PELICHUS MOCTaBICHHON 3a1a4H.

— Ha OLIEHKY «Hey/l0BJIeTBOpUTeJbHO» (1 0amn) — — paboTa BBINOIHEHA YaCTUYHO, 00ydaro-
IIMHACS HE MOXKET BOCIIPOM3BECTH M OOBSCHUTH COJACpKAHUE, HE MOKET IOKa3aTh UHTEIUIEKTY-
AJIbHBIC HABBIKW PCIICHUA MOCTaBJIECHHON 3aJa4H.



