Uncraryr
Kadenpa
Kypce
Cemectp

MUHWUCTEPCTBO HAVKH U BBICIIIET'O OBPA30BAHUS
POCCUMCKO ®EIEPALTAA

DeepanbHOE rOCyAapCTBEHHOE OI0KETHOE 00pa30BaTENbHOE YIPEKICHUE
BBICIIIETO 00pa3oBaHUs
«MarsaToropcKuii TOCyJapCTBEHHEIN TEXHAYECKUH YHUBEPCHTET
um. ' 1. Hocora»

e mAdEARTO0G RGO
A %o\ A.C.CaBuHOB

METATAYPriig (2

MAUIHOCTPOEHH
U MATEPIA10-
OBPABOTKK

PABOYAS ITTPOTPAMMA JTACITATIIIAHBI

TEOPHUS JIMTEMHBIX ITPOLIECCOB

HampaBneHne OATOTOBKH

22.03.02 Meramryprus

Ipodmis mporpamMmet

IOBCIIKPHI:IC ¥ IPOMBINUICHHEIE IUTEHHEIE TEXHOIOTHI

YpoBens BrICIIEro 00pazoBaHus — GakanaBpHaT
IIporpamMma IOJATOTOBKH - akaJleMAYeCKHil OakaTaBpraT

®opma o6ydeHus
o9Hast

Mertatyprus, MalIHHOCTPOEHHS H MaTEpHaTo00paboTKi

TexrONMOTHE METAJLUTYPIAX A JIATEAHBIX IIpOIECccoB
3

5,6

Marsuroropck
2018r.
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Pa6owas mporpamma paccMoTpeHa H 0100peHa Ha 3aceanun kadeaps! Texnonornu
METaJIypruy ¥ JIMTEHHBIX rpouecco «04» centsdps 2018 r. (mpotokosx Ne 1)
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MaUIMHOCTPOSHHUs U MaTepuanoodpaborku «02» oxtsabpst 2018 r. (mporokon Ne 2)
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1 Ilean ocBOEeHMSI AUCHUILINHDBI

LlensiMu OCBOGHMS IUCHUIUIMHBI (Moayisi) «Teopust TUTEHHBIX MPOLECCOB)» SIBISIOTCA:
¢dopmupoBaHue 3HaHUIH 00 OCHOBHBIX (PU3MUYECKHX U (UIUKO-XUMHUECKUX SIBICHUSAX IUIABKU
METaJJIOB, TEUYCHHS PacIUIaBOB, 3aTBEPICBAHUS, KPHCTAUIM3ANH M OXJIAKICHUS OTIMBOK, CIIO-
co0ax ympaBieHHsI MAaKPO- 1 MUKPOCTPYKTYPOH | mosTydyeHus 0e31e()eKTHBIX OTJINBOK.

2 Mecro qucuumiunsl B ctpykrype OOII noaroroBkm 6akanaspa

Hucuuniuna B1.B.06 «Teopust JIUTEHHBIX MPOILIECCOB» BXOAUT B BapUATUBHYIO YaCTh
0si0ka 1 0OpazoBaTeIbHON NPOTPAMMBI.

JUi n3ydeHus: AUCHUILIMHBI HE00X0AMMBI 3HaHUS (YMEHHUs, BIIaJeHus), chOpMUPOBaHHbBIE
B pe3yJIbTaTe N3YUYEHUS: MATEeMAaTUKH, (GU3UKU, XUMUH, (PU3NIECKON XUMHUH.

Kypc «Teopus nureiiHOro npou3BOJACTBa» IOJKEH JaBaTh 3HAHHUsSI 00 OCHOBHBIX (U3UUe-
CKUX U (PU3MKO-XMMHUYECKUX SBICHHUSAX IJIABKH METAJUIOB, TEUCHUS PACIJIaBOB, 3aTBEP/CBAHMUA,
KPUCTAIUIU3ALMH U OXJIAKIECHUS OTIMBOK, CIIOCO0AX yNpaBJIEHUS] MaKpO- U MUKPOCTPYKTYpPOH U
noJy4yeHus 6e31e()eKTHBIX OTIMBOK.

3HAHMS U YMEHUS CTYIEHTOB, IOJIyYEHHBIE IIPU M3Y4eHMM JucLMIUIMHBEL «Teopus mu-
TEHHBIX MPOLIECCOBY OyAyT HEOOXOIUMBI IIPU U3YyYEHUH TaKUX JUCUMILINH Kak «[Ipou3BoacTBo
OTJIMBOK M3 CTAJIM U 4yryHa», «IIpou3BOACTBO OTIMBOK M3 LIBETHBIX CIUIABOBY», «CrienuanbHble
YyT'yHBID», «T€XHOJIOTUS JIMTEMHOTO IPOU3BOICTBAY.

3 Komnerenuun ody4aromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS
AUCUUILUINHBI M IIJIAHHUPYeMble Pe3yJIbTaThl 00y4eHHs

B pesynbrare ocBoeHus AMCUUIUIMHBL «Teopus JUTEHHBIX IMPOLIECCOBY O0ydaroIIUics
JIOJDKEH 00J1a1aTh CIEAYOIIMMU KOMIIETCHIIUAMU:

CtpykTypHBIT
JJIEMEHT [1nanupyemble pe3yabTaTbl O0yUeHHS

KOMIICTCHIIN U

IIK-1 Cnoco0HOCTHI0 K aHAJIN3Y M CHHTE3y

3HaTh OcCHOBHBbIE IOHATHUS U OIIPE/ICTICHMS B IUTECHHON TUJIpaBIIHKeE.
I'mapaBiarueckue npoueccsl NpH 3ajuBKe GopM.
@DaxTOpBl, BAUSIOUINE HA )KUJIKOTEKY4eCTh U (JOPMO3aNOIHIEMOCTb.

YmeTh Bri0upats cioco6 3aiuBKH (hOPMBI METATUIOM.
[Tpon3BOANTE pacueTsl HCTEYCHUS METaJlIa U3 KOBIIA.
BbI0Opath THI U KOHCTPYKIHUIO JIMTHUKOBO-TIUTAIOIIEH CUCTEMbI OTJIMBKH.

Bnanets [TpodeccnoHabHBIM SA3BIKOM B JTUTCHHOM TUIPABIIHKE.

MeTtoaukoit ornpeneneHus KUAKOTEKYIECTH CIIaBOB U (HOPMO3aIOIHIEMO-
CTH.

Mertoamu pacuera JUTHUKOBBIX- IUTAIOIINUX CUCTEM.

IIK-3 I'0TOBHOCTHIO HCOJIL30BATH (PU3UKO-MATEMATHYECKUI annapar 1Jis pelieHus 3a-
124, BOSHMKAKIIUX B X0/¢ NPOo(ecCHOHAIBbHOU eI TeJIbHOCTH

3HaTh OcHOBHBIE TIPOIIECCHI, MPOXOIAIINE TIPH 3aTBEPACBAHUHN OTIIUBKHU B (hopme
TepMoIMHAMUUYECKYIO TEOPUIO KPUCTAIIIU3ALINH.
YcanouHble TpOIECCHl B OTIIMBKaX.

YmMmeth BriOpath criocoObl H3yueHUs MPOLIECCOB 3aTBEPICBAHNS OTIUBOK.
[IpenoTBpamath ycagouHble JePEeKThI
PerynupoBaTh TeII0BbIE IPOIIECCH B hopMe.

Bnaners OCHOBHBIMU METOAAMM HCCIIEJOBAHMSI ITPOLIECCOB MPOUCXOIALINX MPHU 3a-
TBEPJICBAHNM OTJIUBKH.
Metonamu pacuera npuObLIeH.




CtpyKTypHBIit
AJIIEMEHT

KOMIICTCHIIMU

[Tnanupyemble pe3yabTaTbl 00ydeHUs

MeTOI[aMI/I pacucTa 3aTBCPACBAHNUA OTIIMBKH.

IIK-12 Crioco0HOCTBIO OCYIIECTBJISATH BLIOOP MATEPUAJIOB ISl U3/1eJIUIl Pa3JIMYHOr0
HA3HAYEHHUS C YUYETOM IKCILIYAaTAMOHHBIX TPeOOBAHMI M OXPAaHbI OKPY KAaKOIIel Cpebl

3HaTh

KoMItoHEeHTHI CIIaBOB.

JIMKBaIMOHHBIE IIponeCChl B OTIIMBKAX.

DOU3HKO-XUMHUYECKHE 0COOEHHOCTH IIpOLECCOB IMPUT'OTOBJICHUA JIMTEHHBIX
CIIJIaBOB.

YMeTs

BriOupaTh mMMXTOBBIC MaTEpHUAIIBI JIJIs CILIABOB.
PaccunTeiBaTh IUXTY HA 3aaHHBIA XUMAYECKUI COCTAB CILIaBa
3alUTUTh pacIUIaB OT B3aMMOJCHCTBUS C Ta3aMHu.

Bnaners

Crnioco6amu 60pb0ObI ¢ HEMETATMYSCKIMHE BKJITFOUCHUSIMH B CIUIaBaXx.
CrnocobaMu mpefoTBpalieHuss KOpoOJIeH s OTIMBOK M 00pa30BaHMs B HHX
TPELLHUH.

CnocobaMu yrpaBiieHHsI CTPYKTYPOIl OTJIHBKH.

4 CTpyKTYpa U colepKaHHue TMCHHUIINHBI

OO01mast TpyA0eMKOCTh JUCIUTIINHBI COCTaBsAeT 6 eauamnil 216 gacos:
— ayautopHas paborta — 107,95 yacos;

— ayautopHas paborta — 102 gacos;

— BHeayquTopHas padora — 5,95 yacos;

— camMmocTosTenpHas pabora — 72,35 4acos;

— TOJrOTOBKA K 3K3aMeHy — 35,7 4acoB.
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BBeZ[eHI/Ie I/I3yquHe HaquO-TeXHquCKOﬁ KOHCYHBTaHI/IH o JIP HK'1‘3YB
CxeMa TeXHOJOTUYECKOro Npouecca npo- JTATEPATYPRL N3 OCHOBHOTO CIUC- | o |
M3BOJICTBA OTJMBOK. [IpeameT u 3amaun 5 1 - - 1 Ka, YTeHHE KOHCTIEKTA JIEKITHH
Kypca. Kparkas uctopust pa3BUTHS JIH-
TEUHOT0 MMPOU3BOJICTBA.
1. ®u3uKo-XxMMHYECKHE 0COOEHHOCTH Vsydenne HayqHO-TEXHMYECKOH |V CTHBIH ompoc, [IK-12-3yB
NMPOLECCOB MPUTOTOBJICHHSI JIUTEHHBIX JHTEPATYPBI U3 OCHOBHOIO CIIHC- Bompocsr 1-6
CIUIABOB HOCHOBHBIE (paKTOPBI, 00Y- Ka, 9TCHHE KOHCIICKTA JICKINH
CJIaBJIMBAIOLIHE MOJTyYeHUe BHICOKOKA-
4YeCcTBEHHBIX PACIJIABOB
1.1.Kpartkue cBeieHNsI O TEOPUH CTPOEHUS 5 2 ) ) 1
KHUJIKOTO MeTallta-paciviaBa. Temmepary-
pa TIaBJIeHHs, UHTEPBAI TEMIIEpaTyp co-
nunyc, TukBuayc. IsMeHeHnue CcBOMCTB
CIUTaBa MU HArpeBe, TUIABJICHHUH U TIepe-
rpeBe. CBOICTBA pacIlIaBOB, BS3KOCTH,
MMOBEPXHOCTHOE HATSDKEHUE, TUPY3Hsl.
1.2. BeiOOp onTUMAaNBHOTO COCTaBa IIHNX- Wsydyenne HayqHO-TEXHMYECKOH |V CTHBIN OIpoc, [K-12-3yB
THI U €8 pacuer. 5 1 - - 1 JMTEPATYPb U3 OCHOBHOIO CIIHC- | Bornockr 7-12
Ka, YTCHUEC KOHCIICKTA JICKIITUKU
1.3. B3aumoeicTBrE paciyiaBOB € ra3aMu. V3yuenne Hay4HO-TeXHHYECKOH |V CTHBINM OMPOC [IK-12-3yB
I"a3w1 B MeTamnax, neekThl OTIMBOK. Pac- JHTCpaTyphl U3 OCHOBHOTO CIIHC- Bompocsr 1 3-20
TBOpPEHME Ta30B B paciuiaBe, oopasoBanue | 5 1 - - 1 Ka, 9TCHIC KOHCTICKTA JICKIIHH
ra3oBbIX Iy3bIpEN B paciuiaBe, 3aliuTa
pacimyaBoB OT ra30HACHIIICHHUSL.
1.4. HemeTaminueckue BKJIIOYECHUS B Usyuenue HayuHO-TeXHMYECKOH |V CTHBIN ompoc, [IK-12-3yB
CIIaBax, X MPOMCXOXK/ICHHUE, BIUIHNE HA | D 2 - - 1 JIMTEPATYPEI M3 OCHOBHOIO CITHC- | Bonpocpr 21-27
CTPYKTYPY U MEXaHHYECKHE CBOMCTBA OT- Ka, 9TCHUC KOHCIICKTa JICKLIHH
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Hroro no paszgeay 5 7 ) ) 5
2. PapunupoBanue, JiernpoBaHue U Mo- Wsydenne Hay4HO-TEeXHHYECKOI | YV CTHBIM OMPOC, [1K-12-3yB
auduUHEPOBAHHE JIMTEPATypPbl H3 OCHOBHOTO CIIHMC- Bompocs! 28-34
2.1.PauHMpOBaHUE OT PACTBOPEHHBIX B 5 2 - - 1 Ka, 9TCHIC KOHCIICKTA JICKIIH
paciiaBe mpuMeceu, ra30B U HEMETaJUIH-
YECKUX BKITFOUCHUM.
2.2. MonuduupoBaHue, MEXaHU3M 3apO- Vsydenne Hay4HO-TEXHHYECKOH |V CTHBIN OIpOC, [IK-12-3yB
JBIIIEBBIN Y TIOBEPXHOCTHO-aKTUBHBIN, JIATCPATYpEL M3 OCHOBHOIO CIHC-| Bomnockr 35-42
KOCBEHHOE MOAM(DHUITUPOBAHHUE - H3MEHE- 5 2 - - 1 Ka, YTCHHE KOHCIICKTA JICKIINH
HHUE pa3MepoB U HOPMbI HEMETAJUINIECKUX
BKJIFOUEHU.
2.3. MHKpO- 1 MaKpOJIMKBaIMH (30HAITb- Wsydenne Hay4HO-TEXHHYECKOH |V CTHBIN OMpPOC, [IK-12-3yB
Has). CBA3b JIMKBAlIMOHHBIX IPOLECCOB C JIATCPATYPRI U3 OCHOBHOTO CIMC-| Bompockr 43-50
XapaKTepOM M YCIOBHSMHM 3aTBEpICBaHHUsI | O 2 - - 1 Ka, 9TCHUC KOHCIICKTa JICKIH
cruiaBa. MeToJil yMEHbBIIICHHUST XUMHUYe-
CKOM HEOJIHOPOJIHOCTH OTJIMBOK.
Hroro no pazaeay 5 6 ) ) 3
3. 3anonHeHue (popM KMAKHM MeTAaJl- Usyuenue HayuHO-TEXHMYECKOH |V CTHBINM ompoc, [K-1-3yB
jaom 3.1.CriocoObl 3anMBKK JIUTEHHBIX JIMTEPATYPBI M3 OCHOBHOTO CIUC- | Bopockr 51-58
(hopM, KOBIITM TTIOBOPOTHBIE M CTOTIOPHEIE. 5 2 ) ) ) Ka, 9TCHNE KOHCTICKTA JICKIINK

YpaBHeHue bepHymM [ TEKYyILIETro
pacmuiaBa. VMcreuenue pacmiaBa U3 MOBO-
POTHOI'O ¥ CTOIOPHOr'O KOBIIIA.
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3.2. JIUTHUKOBBIE CUCTEMBI.. YIIaBIMBa- W3yyenne Hayuno-rexuuueckoi |Koncynprarus no JIP |I1K-1-3yB
HHAE I[UIaKa B JIMTHUKOBBIX CHCTEMax. JIUTEPATYPEI U3 OCHOBHOI'O CITHC- | No |
JIBr>keHre pacriiaBa B KaHajaxX JIUTHHKO- Ka, YTCHUC KOHCIICKTA JICKIIHH
BOW CHCTEMBI, 3alOJIHEHHE MOJ0CTH (op- | 5 2 - - 2
MBI CBOOONHO TaAaroIeil CTpye u Toj
3aTOIUICHHBIA ypoBeHb. PacueT nuTHUKO-
BBIX CHCTEM.
3.3. J)KuakorekydecTh CIuiaBa, pakTopsl Ha Usyuenue nayuno-Texundeckoit |3ammra ma6oparopuoii |[TK-1-3yB
He€ BIUSAIOILKE, YCIOBHO-UCTUHHAS, HYJIe- JUTEpaTypbl U3 OCHOBHOT'O CIHC- | No]
Basl, MPaKTHYECKas )KUAKOTEKY4YeCTh. 3a- 5 4 3/1 2 Ka, YTCHHC KOHCTICKTA JICKIINH 1
TOJIHAEMOCTE (POPMBI, BJIUSHHUE CBOMCTB METO/IMMECKUX yKa3aHUi K 1abo-
o paTopHoii pabore.
Marepuaia (OpMBI U YCIOBHH 3arioHe-
HUSL
Wsyuenne HayuHo-TexHmuecko#t |3ammura nmaboparopuoii |[1K-1-3yB
3.4.MeTozbl U3MEpeHUsl KUJKOTEKYyUECTU JUTEPaTyphl U3 OCHOBHOTO cuc- |No] AKP Nol
U 3anonHseMocTh popmbl. JledekTsl, cBi- | 5 2 212 - 2 Ka, YTEHHE KOHCTIEKTA JIEKIUH 1
3aHHBIE C TJIOXOM )KUAKOTEKYUYECThIO. METOJMYECKUX YKa3aHHH K 1abo-
paTopHoii pabore
Hroro no pazneny 5 | 10 5/3 - 6
4. KpHCTaJIJII/I3al[I/Ifl H 3aTBEpACBaAHHUEC N3yueHne Hay4yHO-TEXHUYECKOMH KOHCYJ’ILTEU_H/IH o JIP HK'3'3YB
JUTEHHBIX CIUIaBOB, (opMHpOBaHHe JUTEPaTypBl H3 OCHOBHOI'O CITHC- | No )
3aJAaHHBIX CTPYKTYPBI H CBOWCTB Ka, YTeHHE KOHCIIEKTa JEKIUH
4.1. TepMOoAMHAMHYECKHE OCHOBHI KpH- 5 4 1
craum3anuu. llepeoxnaxkaeHue, romo-
TEHHOE U TeTePOreHHOe 3apOXKJICHHUE LICH-
TPOB KpucTayu3anuu. [Ipeakpucraiiu-
3allMOHHOE COCTOsiHME paciuiaBa. Poct
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KpHucTa/uioB. HacieacTBeHHOCTh, CBSI3b
MEPEOXNAKICHUS CO CKOPOCTHIO OXJia-
KIICHUS, TIEPErpeBOM, YUCTOTON pacruia-
Ba. CycnensuonHoe yiuthe. OObeMHasT U
MOCJIeIOBATENIbHAS KPUCTAIH3AIINS.
4.2. ®opMHpOBaHHE CTPYKTYPHBIX 30H B Wsyyenne nayuHo-TexHuueckodl |3amura nadoparoproit |IIK-3-3yB
OTJIMBKaX. YCJIOBHOE JEJICHHE Ipoliecca JIMTEPATYPBI U3 OCHOBHOT'O CITHC- | No2
3aTBEpACBAaHMS, HadajbHas CTaAus - Ka, 9TCHHE KOHCIICKTA JICKIINH 1
(hopMHUpOBaHUE MOBEPXHOCTHON KOPOUKH, METOMHECKHX YKa3aHHH K nabo-
paTopHoii pabote
cTajausi pocTa CTONOYATHIX KPUCTAUIOB U | 5 4 6/1 - 2
pa3ButHs IByX(ha3HOil 30HBI, cTaaus 3a-
BepIICHUs  3aTBepicBaHus.  DakTopsI,
BIIMSIIONINE HAa BEJIMYHUHY CTPYKTYPHBIX
30H B OTJIMBKE.
4.3. MeToasl HCCIIENOBaHNS 3aTBepJcBa- N3ydyeHue HaydyHO-TEXHMUYECKOHN |3arqmra naGQpaTopHoﬁ HK-3-3yB
HUA paciUiaBa B OTJIMBKax. MeTonpl UH- JUTCPATyphl U3 OCHOBHOIO CIUC- | No2 AKPNo2
KEHEPHBIX PACuCTOB 3aTBEACBAHUA OT- | [ 3 6/2 29 Ka, YTCHHC KOHCTICKTA JICKIINH 1
JTMBOK. BrusHne KoH(Urypauum oTIMBOK ' METO/IMMECKUX yKa3aHUi K 1abo-
.. paTopHoii pabote
Ha JUIUTEILHOCTh U CKOPOCTh €€ 3aTBep-
JICBaHUS.
Hroro no pazneny 5 | 11 | 12/6 - 5,2
aver
Hroro no 5 cemectpy 34 | 17/6 - 19,2 3aue
5. YcapouHnble nnpoueccsl Hsyuenne HayqHO-TeXHMYECKOH |V CTHBIM OIpOC, [IK-3-3yB
5.1.@usnyeckas npupoaa 00HEMHOM 6 2 ) 4 12 JIATEPATYpEL U3 OCHOBHOTO CINC- | Bomnockr 59-65
yCaJKu pacrjaBa U CIlaBa, U3MEHEHHE Ka, 9TCHAC KOHCIICKTa JICKIH
yaenpHOro o0beMa (IIOTHOCTH) CIIaBa
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[PH €70 OXJIAKICHUU B KUIKOM, KHIKO-
TBEPIOM U TBepIoM cocrosiau. [Ipemnyca-
JI0YHOE paciiupenue, (pazoBoe paciiupe-
HHE.
5.2. ®opMUpOBaHUE YCaOUHBIX MTYCTOT B Wsyyenue nayuno-rexundeckoii |3ammura naboparoproii |I1K-3-3yB
OTJIMBKE, XapaKTep yCaJI04YHbIX MYCTOT B JIMTEPATYPI 13 OCHOBHOTO CIMC- | No3
» Xap Py Y 6 2 4 4 12 Ka, YTeHHEe KOHCIIEKTA JCKIIUH 1
OTJIMBKE, CBSI3b C COCTABOM CIUIABA U N
MCTOANYCCKUX YKA3aHUU K 1abo-
YCIOBHUAMU (HOPMHUPOBAHUS OTIIUBKH. paTOpHOH paboTe
5.3. [IpubbLIH, THIBI, MECTA yCTAaHOBKH, [TK-3-3yB
pacder oO0beMa MPHOBLIN, TEXHOJOTHYE- 6 2 7/ 12
ckuit BbIXOA romHoro Meramia. Crioco-
OBl CHIDKEHUS 00beMa IIPUOBLIEH.
5.4. JluneliHas ycaJKa CIUIaBa U OTIHMBKH. Wsyuenne nayuno-rexuuieckoil |3amura naboparoproit |ITK-3-3yB
DaKTOpBI, BIUSIONINE Ha BEMIUHY JIH- /IMTCPATYPRI U3 OCHOBHOTO CIMMC- | No3 AKPNe2
VA 6 2 5/2 2 8 Ka, YTCHHE KOHCIIEKTA JEKIHI 1
TeHH?H yfaﬂKH’ METOBI OIPEACTCHIS METOJMYECKHX YKA3aHUM K 1a60-
JIMHEHHOM yCaIKu. patopHoil paGore
Hroro no pazneny 6 8 9/2 17/2 42
6. HanpsiskeHue B 0TJIMBKAX Wsyyenue HayuyHO-TEXHMYECKOH |3amuTa J1abopaTopHON HK-3-3yB
6.1. Mexanuueckue, TepMuuecKie u ¢azo- JUTEPATYpPBI U3 OCHOBHOI'O CIIHC- | No4
BBIC HAMPSDKEHUS B OTJIMBKAX, XapakTep 6 3 4/2 4 Ka, YTCHHE KOHCIICKTA JICKIINH 1
HANpSHKEHHOTO COCTOSHMS - JIMHEHHBIH, MeTOﬂquCKHg yKasaHuH K 1abo-
o o aTOPHOU pPaooOTE
IUIOCKU#, 00EMHBIH. PaTOpHOU P
6.2. HanpsikeHust BpeMEHHbIE M OCTAaTOY- Msyuenne nayuno-rexuuieckol |3amura naboparoproit | ITK-3-3ys,
Hble. Mephl, CHIKAIOIIUE OCTATOYHBIE 6 3 412 -2 4 JITEPATYPEI M3 OCHOBHOIO CIMHC- | Nod, AKPNod [IK-12-3yB
’ Ka, YTCHUEC KOHCIICKTA JICKIIUHU U
Hanpﬂ)KeHHH B OTJIHBKAX. METOAUYCCKHUX yKaSaHI/Iﬁ K abo-
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6.3. Topsture TpemuHbl 1 KOpoOJieHHe OT- V3ydeHue Hay4HO-TEXHHYECKOH |V CTHBIN OIMpOC I[1K-3-3yB,
TUBOK. Mepbl, mpeaynpexaatoniue oopa- 6 3 ) 2 115 JIATEPATYPhI U3 OCHOBHOTO CIIUC- Bomnpocst 66-73 TIK- 12-3y]3
30BaHHE TPEIINH B OTIUBKAX. XOJIOIHBIE ! Ka, 9ITCHHC KOHCIICKTA JCKIIHH
TPEILHHBI
Hroro no paszueny 6 9 8/6 /4 9,15
Hroro no 6 cemectpy 6 17 | 17/6 17/6 53,15
HToro no gucuunjinHe 51 | 34/12 17/6 72 35 9K3amMeH, 3a-
' 4yéT.KypcoBas padora




5 O6pa3oBaTesibHbIe H HHGOPMALMOHHbIE TEXHOJIOTHH

JUis peannzanuy NnpeycMOTPEHHBIX BUI0B y4eOHOH paboThl B KauecTBe 00pa3oBaTelb-
HBIX TEXHOJIOTMH B IIPETNIOJaBAaHUN IUCLHUILINHEI « T€opus JIMTEHMHBIX IIPOLIECCOBY UCIIONIb3YIOTCS
TPaZULIMOHHASL U MOIYJIBHO - KOMIIETEHTHOCTHAs! TEXHOJIOTHU.

Jlekuu TPOXOIAT B TPATUIMOHHON (hopme, B (popme JeKIUii-KOHCYIbTAlMH U TpO-
OnemHbIX Jekiuid. TeopeTndeckuil MaTepuan Ha MPOOJEMHBIX JEKIMX SBISETCS pe3yJlbTaToM
YCBOEHHSI IOJYYCHHOM MH(POPMALIMU MTOCPEICTBOM MOCTAHOBKHU MPOOJIEMHOTO BOIIPOCa M TOUC-
Ka IMyTel ero pemeHus. Ha nexknusax — KOHCYIbTaLMsIX HM3JI0KEHHE HOBOTO MaTepuaia COIpO-
BOXAETCS [IOCTAHOBKOW BOIIPOCOB M IUCKYCCUEN B IIOMCKAX OTBETOB HA 3TU BOIIPOCHI.

ITpu nmpoBeaeHny 1a00PaTOPHBIX 3aHATUI HCIIONIB3YIOTCA paboTa B KOMaHJe U 00Cyxe-
HUE ITOJIy4EHHBIX PE3YJIbTATOB.

Ha npakTuyeckux 3aHATHAX BBIIAETCS NPUMEDP PELIEHUS 3aJaHMs, 3aT€M BBIJAIOTCS MH-
JTUBHUIyaJbHBIC paOOTHI, KOTOPBIE BHIOIHIIOTCS B ayJJUTOPUH, C KOHCYJIBTAI[MH MTPET01aBaTesl.

CamocrosTenbHas paboTa CTUMYJIMPYET CTYJIEHTOB B Ipollecce MOJArOTOBKM K Jjlabopa-
TOPHBIM 3aHATUSIM, IIPU MOATOTOBKE K KOHTPOJIbHBIM paboTaM U UTOTOBOM aTTECTAalUH.

6 Y4yeOHO-MeTOAUYECKOE O0ecCleYeHHE CAMOCTOSTeJIbHOH PadoThI 00Yy-
YAIOIUXCS

AyIuTOpHAs caMOCTOSITebHAs paboTa CTyIEHTOB Ha JTAOOPATOPHBIX 3aHATHUAX OCYIIECTB-
JsieTcs MO/ KOHTPOJIEM IpenojaBaress B BU/IE BBIIOJHEHUs MPOrpaMM J1abOpaTOPHBIX padoT U
IIPAaKTHUYECKUX 3a1aHUM.

BHeaynuropHas camocTrosiTenabHas paboTa CTYJEHTOB OCYIIECTBIISAETCS B BUJIE YTEHUS C
popaboTKO MaTepuana, oOpMIICHHUS Ta00OPATOPHBIX PadOT M MOATOTOBKE K MX 3aIUTE, BbI-
MOJIHEHUs IPAKTUYECKUX 3aJIJaHUH U KypcOBOM paboTHI.

Bomnpocs! 1J1si poBeeHHsI YCTHOTO ONPOCa 00yYa0INUXCsl:

Jns yero nuTedmyKamM HEOOXOAUMO 3HATh CKOPOCTh U BpeMsl 3aTBEPI€BaHUS OTJIMBOK?
Kak xapaxTepusyercsi KWHEeTHKa 3aTBEPAEBaHUSI OTJINBOK?

Uro Takoe k03 pULIMEHT 3aTBEpIEBAHNS, KAKOBA €I0 PA3MEPHOCTh, OT YEro OH 3aBUCHUT?
[Touemy MeTOMBI N3yUEHUS 3aTBEPAECBAHUS JENATCSA HA IPSIMbIE M KOCBEHHBIE?

MeTo/ BeIIITMBaHUS )KUJIKOTO OCTaTKa.

Merton Tepmorpadumu.

Meron 30HIUpOBaHUS.

Meron BBeI€HUS HHIUKATOPOB.

© oo Nk owdPE

duznyeckoe U MaTeEMaTUYECKOEe MOEIIMPOBAHNE MTPOLIECCOB 3aTBEPICBAHUSI.

lO Kakwue emie MeTobl U3ydeHus 3aTBEpACBaHMS MOTJIN Obl IPEIOKUTH Bb1?

11. Kakue cTpyKTypHBIE 30HBI MOTYT OBITh B OTJIMBKAaX W3 CIUIaBa, 3aTBEPACBAIOIIETO MPU IO-
CTOSIHHOU TeMIlepaType B MeTajuinyeckoit popme?

12. Kakue cTpyKTypHBIE 30HBI MOTYT OBITh B OTJIMBKAaxX M3 CIUIaBa, 3aTBEPAEBAIOLIETO B UHTEP-
BaJie TEMIIEpATyp B MECYaHO-TIIMHUCTON Gopme?

13. Kakue (akTopbl U Kak BIUAIOT HAa (HOPMUPOBAHHE MMOBEPXHOCTHON KOPKH OTJIMBKH, YTO OHA
u3 ceOs mpeacTaBisieT?

14. Yrto Takoe «30Ha TPAHCKPUCTAIN3ALUN» B OTJIMBKE, YTO BJIMSET Ha €€ MPOTSAKEHHOCTh?

15. Kak ¢popmupyercst kpucramindeckas CTpyKTypa LEHTpalibHOM o0nacTu oTIUBKU? YTO BiMs-
€T Ha €€ MPOTKEHHOCTh?



16. Kak ¢popmMupyercst «<KOHYC OCaKICHUSI»?

17. Ucnionb3yst KpUBYIO 3aTBEpIEBAHM, ONPEACIUTE, KaK MEHIETCS CKOPOCTh 3aTBEPCBAHMS
oTiiuBOK? Kak 3T0 BIuUsieT HA CTPYKTYPHBIEC 30HbI?

18. Yto Takoe xuIkoTeKydecTs U (popmozanonasemMocts? Kakue nedekTsl OTIUBOK CBSI3aHBI C
TUMHU CBOMcTBaMHU paciuiaBoB? Uto Takoe HysneBas xuakoTekydectb? Kak onpenenuts pasiand-
HBIE BUJIBI KUAKOTeKyuecTH? Kak n3MeHsiercs mpakTudeckas KUJKOTEeKY4eCTh CIUIaBOB OHOMN
cucTeMsbl?

19. Kak u3MeHsieTcsi yCI0BHO-UCTUHHAS KHUAKOTEKYYECTh CIUIABOB OJIHON CHUCTEMBbI?

20. Kak BiusieT TemaocoaepkaHue U MEPErpeB pacijiaBa Ha ero KUJKOTEKyuecTh?

21. Kak BrusieT Ha XKHUJIKOTEKY4YeCTh paciulaBa xapakrep 3arBepiaeBanus? Kak Biusior Temodu-
3U4ECKHE CBOMCTBA pacIulaBa Ha XKUJIKOTEKY4eCTh?

22. Kak cBsi3aHbl KHIKOTEKY4YeCTh U BA3KOCTh paciuiaBa? Kakue (pakTopbl BIUSIOT Ha )KUIKOTE-
Ky4ecTb?

23. Kak BiausitoT Ha (hOpMO3aIoIHAEMOCTh TeTUIO(QU3NIECKUEe CBOMCTBAa MaTepuaia GopMbl?

24. . Kak BIUSIOT HarpeB U 0OJMIIOBKA METAJUIMYECKUX (OPM Ha UX 3aMOIHAEMOCTH?

25. Kak BausioT Ha (pOpMO3anonHsIeMOCTh BIaXKHOCTh U Ta30TBOPHAs CIIOCOOHOCTH (hOPMOBOYU-
HBIX MaTepuaioB?

26. . Kak BIHSIOT MOBEPXHOCTHBIE CBOKCTBA paciliaBa Ha (OPMO3aroTHIEMOCTh?

27. . Kak BnusieT ra30nmpoHUIIaeMoCTh ()OPMOBOYHBIX MaTepHaIoB Ha POPMO3aNIOTHIEMOCTH?
28. Kakue cBoiicTBa MaTepuana (opMbl BIUSIOT Ha €€ 3all0JHEHUE?

29. Kak BIUSIOT CKOPOCTh TEUCHHSI pacIuiaBa U Hamop Ha (popMo3aroaHsIeMOCTh?

30. Kak BnusitoT Ha GOopMO3aNIOTHAEMOCTh MECTHBIE COTIPOTUBIICHUS B

31. kaHayax nuTeHoU popmBbI?

32. Kak BiusieT MeCTO MOJIBO/Ia Ha 3aMOJHAEMOCTh TOHKUX CTEHOK?

33. Kakue ycnoBus 3a1MBKH BIUSIOT Ha (POPMO3AIOIHAEMOCTh?

34. Kakue mpoObl UCIIONB3YIOT JUIs ONIPE/IeEeHUs )KUAKOTEKY4eCcTr?

35. Kakue mpoObI HCTIONB3YIOT IS onpeesieHus: (hOpMO3anoTHIEMOCTH?

36. Uro Takoe 00ObeMHAs ycaJiKa CIllaBa, KOTa OHa MPOUCXOINUT?

37. Ot 4ero 3aBUCHT ycajKa B )KUJIKOM M TBEPJIOM COCTOSTHUSX?

38. Ot gero 3aBUCHT BEJIMYMHA yCAIKH CIIIaBa MIPH €0 3aTBEPICBaHUM?

39. Uro Takoe npeycagoqHoe paciupeHue?

40. Kak nposBnsierca o0beMHas ycajika B OTJIMBKax?

41. Kak BiusieT MUHTepBal 3aTBEP/IEBAHM CIUIaBa Ha paclpeieeHne

42. calouHBIX MyCTOT?

43. MexaHu3M 00pa3oBaHUsl yCaJOYHON paKOBUHBI.

44. MexaHu3M 00pa30oBaHUs yCAJTOYHBIX TOP.

45. dakTopsl, BAMIIONIME Ha 00pa30BaHKE yCaI0UHbIX PAKOBHUH.

46. dakTOpPHI, BIMSIONIME Ha 00Pa30BaHKUE YCAIOYHBIX TTOP.

47. MeToaMKa 9KCIIEPUMEHTAIILHOTO OIpeIeNIeHUs] 00beMa ycal0uHBIX

48. mycToT.

49. MeToaMKa U pacyeT IIIOTHOCTU THAPOCTATHUECKUM B3BEIINBAHUEM.

50. Kak nuHeliHas ycaJika CKa3bIBaeTCsl Ha KayeCTBE OTIMBOK?

51. Yrto Takoe cBoOOaHAs MHHEHHAs ycanka? OT kakux (pakTopoB OHA3aBUCHUT?

52. Ot uero 3aBucur aedopmarust Gopmor?

53. Kak BiuseT Ha JMHEHHYIO YCaJKy OTJIMBOK CIIOCO0 M3TOTOBIEHUS (OpM H cocTaB (HopMo-
BOYHOM cMmecu?



54. YeM 00BSICHUTH HEPABHOMEPHOCTh JTUHEHHOMN yCAKH IO JUTMHE OTIMBOK?

55. Yrto Takoe TepMHUECKOE paciiupeHre (popMbl, KaK OHO BIHSET HA JIMHEHHYIO yCaJKy OTJIHU-
BOK?

56. B xakux ciyuyasx JuHeiHas ycanka Ooinbline cBoOoaHOH? Kak onpenennTs TMHEHHYIO U JIH-
TEHHYIO YCaJKU C IMOMOIILI0 00pa3oB OONBIION NIUHBI? B 4em mpeumyInecTBa U HEJOCTATKU
3TOrO crocoba?

57. OnummmTe NPUHIKAI U3MEPEHUS CBOOOIHON M 3aTPyJAHEHHOM ycaaku Ha mpuoope A.A. bou-
Bapa.

58. OnuiuuTe NPUHLUKUI U3MEPEHUS U Pe3yJIbTaThl 110 MPOJEIaHHOM padoTe.

59. Kakue HanpsiKeHUs SBISIOTCS BPEMEHHBIMU M OCTaTOYHBIMH?

60. Kakum MoKeT OBITh XapaKTep HAIPSHKEHHOTO COCTOSIHUS OTIMBOK?

61. Kakue HanpsKeHUs1 Ha3bIBAIOT YCAJ0YHBIMU, UTO SIBIISICTCSA UX TPUUHHOMN?

62. Kakue HanpsoKeHUs1 Ha3bIBAIOT (Pa30BBIMH, UTO SBIISETCS UX IPHYUHON?

63. Kakue (a3oBble npeBpalieHusi IpOTeKaoT B JKEIE€30yIIIEPOJUCTBIX CIUIaBaX M K YEMY OHHU
MIPUBOJST?

64. Kakue HanpsKeHUs: Ha3bIBAlOT TEPMUUYECKUMM, UTO SBISETCS UX IPUUMHOMN?

65. Kak BO3HUKAIOT M pa3BUBAIOTCS TEPMUYECKHUE HANPSKEHUS IO CEUEHUIO OTJIMBKU?

66. Kakue HampspkeHUs pa3BUBAIOTCS B TPEX3BEHHOH perieTke?

67. Yto Takoe IUTEHHbIC HATIPSHKCHUS?

68. Kakue neexTsl CBA3aHBI C MEXaHMYECKIMH HATIPSKCHUSMU?

69. Kaxue nedextsr 00ycI0BICHBI TEPMUYECKIMHU U (ha30BBIMH HATIPSDKEHHUSIMA?

70. Kak BAMSIOT HalpsDKEHUs Ha SKCIUTyaTaluio OTIMBOK?

71. Yto TaKkoe penaxkcauus HarpsHKEHU?

72. Kak CHU3UTb ypOBEHb MEXaHUUECKUX HANPSKESHUN?

73. Kak cHU3UTh YpOBEHb TEPMUUYECKUX HAMPSKEHHUNA?

AyIUTOpPHBIE KOHTPOJIbHBIE PA0OTHI:
Ayoumopnas konmponvhas paboma Nel.

Bormpockl k KOHTPOJIbHOM padoTe:
1. Oxapaxrepu3yiTe B3aUMOCBS3b KHUJIKOTEKYUECTH U TEMIIEPaTyphbI.

2. Kaccudukamms crioco0oB 3aIHMBKH (HOPM.

3. CymHOCTh MPOIIECCOB MIJIAK03aAePKAHH U TOHKOW OYMCTKH CIIJIaBOB B KaHANaX JTUTHUKO-
BOU CHCTEMBI.

4. CymHOoCTb Mpoliecca pacKUCICHUS METAIUTMUECKHUX PACIIIaBOB U €ro BUJIBL.

5. BubI )KUIKOTEKYYECTH U CIIOCOOBI €€ U3MEPEHUSI.

6. DopMO3anoIHIEMOCTbh, €€ CYITHOCTh, 00eCIIeYeHNE 3all0JIHEHNSI TOHKOCTEHHBIX OTIHBOK.

7. CymHocTb nporiecca pa@uHUPOBAHUS METAUIMYECKUX pactuiaBoB. CriocoObl paduHUpOBa-
HUSL.

8. CymnrHocTh HEMPEPHIBHOCTH TIOTOKA TP 3aITOJIHEHUU (POPMBI.

9. CymrHocth uddy3uu B )KUIKUX METAJUIaX U cilaBax. UTo OHa XapaKTepHu3yeT, TO 4ero 3a-

BUCHT, KaKO€ BITUSTHHE OKAa3bIBAeT Ha CIUIABBI.

10. OxapakrepusyiiTe KOHPHUTypau cBOOOIHO-MIAAAIOUINX CTPYH.

11. OcHoBHble TpeOOBaHUSI K IUTHUKOBBIM CUCTEMAM.

12. PadunupoBaHue CIUIABOB OT HEPACTBOPUMBIX IPUMECEH.

13. TermmonpoBOJHOCTH U TETIOEMKOCTh METAJUIOB H CILIABOB.

14. B uem npeumyIecTBa U He1OCTaTKU AU (HY3HOHHOTO U 0CAJT0UHOTO PACKUCIICHHUS.
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. TenonpoBOAHOCTH U TEII0Ta 00pa30BaHMs METAJUIOB M CIU1aBoB. VX poib B popmupoBa-
HUU KUIKOTO COCTOSHHUS.

CyIHOCTB NPOLIECCOB yJAJICHUS ra30B U3 KUIKHUX CIIJIaBOB.

Knaccugukanus JuTeHbIX CIJIaBOB.

Mepomnpustus mo 60pr0e ¢ HEeMETANTUIECKUMHU BKIIOUEHUSIMH B OTIIMBKAX.

CyIHOCTB NPOLIECCOB IUIABJIEHUS METAJUIOB U CIUIABOB. B 4eM CXOICTBO U pa3nuyue.
OCHOBHBIE THUIIbI JINTHUKOBBIX CUCTEM.

OCHOBHBIE 2JIEMEHTHI JIATHUKOBBIX CUCTEM U UX Ha3HAYCHUE.

Terutora naBaeHU U TEIUIOTA CIUIABJICHUS CIUIABOB UX POJIb B IIPUTOTOBIICHUH CILJIABOB.

AyoumopHas koumponvhas paboma No2.

Bormpocsl k KOHTpOJIBbHON padoTe:
OcHoBHBIE TpeOOBaHMS K MPUOBLIAM, UX (popMa, MECTa yCTaHOBKH.
MuxkposnerupoBaHue CIIJIaBOB.
CymHocTh npouecca MOAU(DUITUPOBAHUS CILIABOB.
Yro Takoe MOAU(DUKATOPBHI U AJIS1 YETO OHH HY>KHBI B INTEHHOM MIPOU3BOJICTBE.
Uro takoe MoaAU(DUITMPOBAaHNE HHTUOUTOPAMH.
YTO TaKO€ MOAU(PHUIIMPOBAHIE HHOKYISATOPAMHU.
B 4em pazHuIa MEXIy MUKPOJIETHPOBAHUEM M MOTU(DHUIIMPOBAHUEM.
B yem pasHuiia MeX1y TerHpOBaHHEM U MUKPOJICTHPOBAHHEM.
CyImHOCTh TOBEPXHOCTHOTO JISTUPOBAHUS CIIJIABOB M €0 BapUAHTHI.
CymHOCTh 00BEMHOT0 JIETUPOBAHUS CIUIABOB U €r0 BAPUAHTHI.
. Kaknmu cBoiicTBaMu TODKHBI 00J1a1aTh MOAU(PHUKATOPHI — HHOKYJISTOPHI M [TOYEMY.
Yro Takoe peMoauuKaToOphl U 1eMOIU(UKATOPHI CILIIABOB.
Kak MOXHO yIpaBIsiTh CTPYKTYpOH CIUIAaBOB ITOCPEACTBAM MOAH(PHUIINPOBAHHSL.
YeM oTIMYAIOTCS IPYT OT Apyra npoliecchl pa@UHUPOBAHUS U MOAUDUIIMPOBAHHUS.
Knaccudukanus cnoco6oB MoauGUIIMPOBAHHSI CIIIIABOB.
Knaccudukanus cnoco60B JerupoBaHus CIIaBOB.
Cnoco06s1 padhMHUPOBAHUS METAJIJIOB H CILJIABOB.
Yro Takoe MoaAU(PHUIIMPOBAHKE TOBEPXHOCTHOAKTUBHBIMH JIEMEHTAMHU.
CymrHocTts nporecca AuhHy3MOHHOTO PACKUCIEHUS METAJIJIOB M CTJIABOB.
CyIIHOCTh 3aKOHA HETPEPHIBHOCTU MOTOKA KHUAKOTO CIIJIaBa.
CymHoCTh Tporecca pacKUCICHHSI METaJIOB M CIUIABOB.
Omnwucate cTpoeHre 00JacTH 3aTBEpACBaHUS.
MexaHu3M pocTa KpUCTAIUIOB. BIsiHIE CKOPOCTH OXJIaXKIEHHS Ha pOCT U (OpPMY KpHCTaI-
JIOB.
Kpucranmu3zamnus Ha npumecsx. GakTopsl ONpeeNsoNnIe ee.
Packpoiite CyIIHOCTh MOHATHS «IIEPEOXIIAKACHUE» MPU KPUCTAIUIH3AIUN U TMOKAKUTE €ro
CBSI3b CO CKOPOCTBIO OXJIAXICHUSI.
PackpoiiTe cynHOCTh 00bEMHOM U MOCTIeI0BATENbHON KPUCTAJUIM3ALIUH CIIJIaBOB.
BuIbI MECTHBIX COMTPOTUBIICHHUI M MTOTEPh HAIOPa B INTHUKOBBIX CHCTEMaX.
OxapakTepu3yiiTe OCHOBHBIE ()aKTOPBI, BIUAIOLINE HA 3aMOJIHIEMOCTh (OPM.

AyoumopHas koumponvuas paboma No3.

Bonpocs! k KOHTpOIBHOU padoTe:
CymHOCTh TOMOT€HHOT0 00pa30BaHuUs IIEHTPOB KPUCTAIIM3AINH.
CymHocTs nporecca KpUCTAJUIN3ALUU Ha TPUMECSX.
CyIHOCTh TEPMOIMHAMUYECKON TEOPUN KPUCTAJUIM3ALMH CIIJIaBOB.
[Tpuunnbl o6pazoBanus V — o0pa3noii, JI — oOpa3Hoii 1 00paTHOM 30HATLHON JTMKBALIUU.
OxapakTepu3yiTe CBSI3b JCHIPUTHON JUKBAIMU ¢ KOXPPHUIIMEHTOM pacipeieeHHs dJIeMeH-
TOB B OCHOBE CILIABA.
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BnusiHre ckopoctu oxnaxaeHus Ha (opMy KpHCTaIIIOB.

['eTeporeHHoe 3ap0oXkI€HUE HEHTPOB KPUCTAIIIU3ALUH.

IToxakure CyIHOCTb JEHCTBHS HA MPOLECC 3aTBEPACBAHUS OTIMBKU HAPYKHBIX U BHYTPEH-
HUX XOJIOJUJIBHUKOB.

OxapakTepu3yiTe OCHOBHBIE CXEMbI MIEPEOXIIAKICHUS B IIEHTE OTJIMUBKHU.

Bnusinue koH(Urypaunuu oTIMBKY HAa CKOPOCTh €€ 3aTBEpCBaHMUS.

OxapakTepu30BaTh CTPOCHUE 00IaCTH 3aTBEPAECBAHMUS.

OCHOBHBIE XapaKT€PUCTUKU MAKPO- U MUKPOCTPOEHMSI OTIMBKHU U UX CBA3b MEXY COOOH.
CTpyKTypHBIE 30HBI B OTJIMBKE M MPUYMHBI UX 00pa30BaHUSI.

["'oMoreHHoe 3apoXk/1eHUE LEHTPOB KPUCTAJUIU3ALIUY.

MexaHu3M pocTa KpUCTaJUIOB.

OOBscHUTE NPUYMHBI ICHIPUTHOTO POCTA KPUCTAIIIOB.

Uro Takoe nepeoxakIeHue Mpu KPUCTALIM3AINN U €T0 CBSI3b CO CKOPOCTHIO OXJIAXKICHHSL.
CyIHOCTh KpUCTAIIM3AMH Ha IPUMECSX.

OxapakTepu3yiTe OCHOBHBIE CIIOCOOBI PETYITMPOBAHUS OXJIAXKICHHS OTIUBKU B (OpME.
OObemMHast 1 OCIe0BaTeNIbHAS CTAUH KPUCTAIUIN3ALUYN OTIUBKH.

AyoumopHas koumponvuas paboma No4.

Bormpock! k KOHTPOJIbHOM padoTe:
Buael HanpsokeHMH B OTJIMBKAaX, IPUYMHBI UX IOSBJICHMS, MEPBI 110 CHUKEHUIO U yCTpaHe-
HUIO.
["a30BbIe Ae(DEKTHI B OTIUMBKAX U IYTH UX YCTPAHEHHUS.
Mexanu3m 00pa3oBaHHs PACCETHHON M 30HATBHOW yCaJ0YHOM MOPUCTOCTH.
Bausinue ¢popMbl OTIIMBKH Ha pa3BUTUE YCAJOUYHBIX ITYCTOT.
Paccesnnas ycagounast ¥ 30HaJIbHAs IIOPUCTOCTD.
BnusiHue ycnoBuii oXnakI€HUS Ha pa3BUTUE YyCAJOYHBIX IIyCTOT B OTJIMBKAX.
O6bemMHas ycajka cruiaBoB. Bujpel Opaka no npuuyuHe 00beMHOMN yCaKu.
CymHOCTb JINHEHHOW U INTEHHON ycanku. B uem pa3HuLa Mexny HUMH.
Mexanu3m 00pa30BaHUs yCaI0UHON paKOBHUHBI B OTJIMBKE U IIYTH €€ YCTPaHEHUSI.
BausiHue coctaBa M TEXHOJOTMUECKUX (PAKTOPOB Ha pa3BUTHE BHYTPEHHUX HANPSKCHUN B
OTJIUBKAX.
CBobosiHas M 3aTpyJHEHHAs ycajka oIMBOK. Bujpl Opaka o BUHE yCaKu.
CymHocTh npurapa Ha OTJIMBKaX, €ro pa3HOBUIHOCTH, TyTH YMEHbBILIEHUS U YCTPAHEHUS.
[TprunHbI 00pa30BaHKs XOJIOAHBIX TPEIIMH B OTJIUBKAX MTyTH UX YCTPAHEHHUS.
JluneiiHas ycazka cIijiaBoB. BUJIbI Opaka o IpUYUHE JIMHEHHON yCaIKu.
OcHOBHBIE 3Tarbl 00BEMHOM yCa K CIIJIaBOB U K03 (DUIIMEHTHI 00BEMHOM YCaIKH.
CymHocTh npeaycaouHOro pacIupeHns CIuiaBoB. Ero BIusHUE Ha ycanky.
CBs3b 00beMa ycaJJOUHBIX MTyCTOT C JUarpaMMOil COCTOSTHHSI CILIaBa.
Otanbl U IpOLECcChl B3aUMOACUCTBUS HA TPaHUIlEe KOHTAKTa IOBEPXHOCTEN OTIMBKU U (op-
MBI.
dopmMupoBaHue Ta30BOM Cpeibl TUTEHHON POPMBL.
CymHocTh nporiecca 00pa3oBaHUs FOPSIYMX TPELIMH B OTIUBKaX. [IyTH ycTpaneHus ropsanx
TPELIVH.
BnusiHne cocraBa pacniaBa Ha pa3BUTHE yCaJOUHBIX TyCTOT B OTJIMBKAX.
OxapakTepu3yiiTe OCHOBHbIE METO/bl PETYINPOBAHUS TEIUIOBBIX MPOLIECCOB B (opME C Iie-
JIBIO NOJIy4YEHUsl OTJIMBOK C 3aJaHHOU CTPYKTYpOH.
TemnepaTypHbi€ 10JI OTIMBKHU U (POPMBI B TIPOIIECCE 3aTBEPACBAHUS.
OxapakTepu3yiiTe OCHOBHBIE METO/IbI HCCIIEA0BAHNS 3aTBEPACBaHMS CIIJIABOB.
Binsane Temneparypsl 3aJIMBKY HA Pa3BUTHE YCAJOYHBIX IIYCTOT B OTJIMBKAX.



Bonpocsl k 3auery

1. JIuteiinple CIUIaBBl: 00IIAst XapaKTEPUCTHKA, TPEOOBAHMS K HUM, 00JIACTH MTPUMCHCHUS,
Kiaccuukanum
2. IInaBnenue METAJUIOB U CILIABOB

O 0 3 O L AW

10.
11.
12.
13.
14.
15.
16.
17.
18.
OTJIMBOK
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

. CoBpeMEHHbBIE MOJICJIH CTPOCHUS KUJKUX METAIOB U CIIJIABOB

. CBOMCTBA KMIKHUX METAJUIOB U CILUIaBOB

. TermnoBeIe CBOIICTBA METAJIJIOB

. JIuTeiiHbIe CBOMCTBA CTUIABOB U MX KIIACCHU(PUKAIUS

. laBiienue napa u ucnapeHusi METaJUIOB U CILIAaBOB

. O011ue 3aKOHOMEPHOCTH B3aMMOJICHCTBHS METANTMYECKUX PACIIABOB C ra3aMu
. Hemerannndeckue BKIIOUCHUS B METaJJIaX M CIIaBaxX

Knaccugukanus cnoco60oB 3anuBku Gpopm

CrpyKTypa IIOTOKOB KUAKUX METAIOB U KOH(UTypalus CBOOOIHO Najlaloulel CTpyn
3aKkoH HCIIPCPBIBHOCTU ITOTOKOB METAJIJIOB U CILJIAaBOB

Pacyer ncredeHnns Meraua U3 KOBLIa

Pacder 3ano1HEHUS TOIOCTH JTUTEHHON (HOPMBI

[IInako3anepx’aHue U TOHKasi OYMCTKA CILIABOB

KuakorekydecTb CIIJIaBOB M METOIbI €€ NU3MEPECHUS

3aBUCUMOCTb JKMJIKOTEKYYECTH OT TEMIIEPATYpPBI U €€ CBSI3b C IUarpaMMOM COCTOSHHUS
3amonHsIeMOCTh GOPM U MEPONPHSTHS IO 0OCCIICUYCHHUIO 3aIOTHCHUS TOHKOCTECHHBIX

TepMoauHamMuyeckasi TEOpHsS KpUCTALTA3ALNN

['omorenHoe 3apoki€HUE LIEHTPOB KPUCTATIU3AI[UN
['eTeporenHoe ob6pa3oBaHuE IEHTPOB KPUCTALTUZALIHI
Kpucramnmuzanus Ha npumecsx

MexaHn3M pocTa KpUCTaIOB

OOBemMHas 1 TocIeIoBaTeIbHAS KPUCTAIITH AN

CBs13b IEPEOXJIAKIEHUS CO CKOPOCTHIO OXJIAK/IEHHUS, TIEPETPEBOM, YHCTOTOM paciiiaBa
B3anmoneiicTBre paciaBoB ¢ BOJOPOIOM

BzaumopeiicTBre pacmiaBoB ¢ a30TOM

B3anmoneicTBre paciuiaBoB ¢ KUCIOPOAOM U PACKUCIIEHUE UX
MonuduumpoBaHue CIIJIaBOB

Bonpocel k 3x3ameny

1. JluteitHble criaBbl: 00Ias XapakTepUCTUKA, TPeOOBAHUS K HUM, 00JIacTH MPUMEHEHHS,
KJaccuukanum
2. IInaBnenue METaJNIOB M CINIABOB
. COBpeMeHHBIe MOACIN CTpOCHI/ISI KUOAKUX METAJIJIOB U CIIJIaBOB
. CBOMCTBA XHJIKHNX METAJJIOB U CIUIaBOB
. TermnoBeIe CBOIICTBA METAJIJIOB

. llaBJ'IeHI/Ie napa 1 uCrapC€Hus MCTAJIJIOB U CITIJIaBOB

3
4
5
6. JIutelinble CBOMCTBA CIJIABOB M MX KIACCH(PUKAIUS
7
8

. O61mre 3aKOHOMEPHOCTH B3aUMOICHCTBUS METAJUTMUECKUX PACIUIABOB C Ta3aMHU
9. HeMeTammnueckre BKIOUEHN B MeTAUIaX U CIUIaBax

10.
11.
12.
13.

Knaccugukarus cnoco60B 3a1uBKH GopM

CTpyKTypa MOTOKOB UAKUX METANIOB M KOH(UTypaIis CBOOOIHO Maaouieil crpyu
3aKOH HENPephIBHOCTH MOTOKOB METAJUIOB U CILUIaBOB

PacueT ncredenus Mmerauia U3 KOBIIa

14. Pacuer 3an0JHEHUs TTIOJIOCTH JIUTEHHON (HOPMBI



15. Illnako3anep:xaHue M TOHKas OUYHUCTKA CILIABOB

16. )KuakoTekydecTh CIJIaBOB U METOJIbI €€ U3MEPEHUS

17. 3aBUCUMOCTD KUAKOTEKYUYECTH OT TEMIIEPATYPBI U €€ CBA3b C JUAarpaMMOM COCTOSHUS

18. 3anonusemMocts GopM M MEPONPUITHS MO 0OECIICYEHHUIO 3aOTHEHUS TOHKOCTEHHBIX
OTJIMBOK

19. TepMoauHamMuyeckas TEOpUsE KPUCTATUIU3ALMHI

20. 'omorenHoe 3apoxACHUE IIEHTPOB KPUCTAIUIU3ALIUU

21. 'ereporenHoe 00pa3oBaHUe EHTPOB KPUCTAIUTUIALHI

22. Kpucramiusanus Ha IpUMecsX

23. MexaHu3m pocTa KpUCTaIoB

24. O6bemMHas ¥ NoCIeI0OBaTeIbHAs KPUCTAIUTU3ALUS

25. CBs3b HepeoxIakICHUS CO CKOPOCTBIO OXJIaXKICHHS, IEPErpeBOM, YUCTOTON paciijiaBa

26. BzaumopeiicTBre pacIuiaBoB C BOJIOPOJIOM

27. B3aumoaencTBIE paciiiaBoB ¢ a30TOM

28. BzauMoeiicTBre pacIuiaBoOB C KUCIOPOJAOM U PACKUCIECHUE UX

29. MoauduimpoBaHue CIIaBOB

30. Ilepexon meTaiia U3 )KUJIKOTO COCTOSIHUSL B TBEPIIO€

31. Ctpoenue obiacTu 3aTBEpIEBAHUS

32. IIponecc hopMUpOBaHHS CTPYKTYPHBIX 30H B OTIMBKAX

34. TemniepaTypHbI€ MO OTIIMBKU M (JOPMBI B IIPOILIECCE 3aTBEPACBAHUS

35. Bausiaue KoHpUTypanuy OTIIMBKH HAa CKOPOCTh 3aTBEP/ICBAHUS

36. PerynupoBaHue TEMIOBBIX IPOIECCOB B (hopme

37. IlpuMeHeHne X0JIOAUILHUKOB U UX paboTa

38. JlenapuTHAs JIUKBAIMS B OTIIMBKAX U MyTU €€ YCTPAHEHUS

39. 3oHanpHas JIUKBALMS B OTJIMBKAX U IIyTH €€ YCTPaHEHUS

40. JIMTHUKOBBIE CUCTEMBI, UX THUIIbI, KOHCTPYKLIUU, METOIbI pacyeTa

41. ®dusnyeckas mpupoa 00beMHOHN ycaaku U K03hPUIMEHTHI ycaaku

42. KoHLIeHTpUpOBaHHas ycaJ04yHasi pakOBUHA

43. PaccestHHast ycaji04Hasi IOPUCTOCTb

44. CBsa3p 00beMa yCcaJ0YHbIX MYCTOT C JMArpaMMON COCTOSIHUS CIJIaBOB

45. ITpuOblu, UX TUIBI, MECTA YCTAHOBKU, PacyeT 00beMa U pa3MepoB

46. Buapl HaNPSPKEHHOTO COCTOSIHUSI OTJIMBOK

47. CBoOOIHAS U 3aTPyIHEHHAS ycaKa OTIMBOK

48. MexaHn4ecKkHe CBOWCTBA CIUIABOB BOJIU3U TEMIIEPATyp COJIUAyca

49. MeTtozpb! uccieoBaHus JTUHEHHON yca ki 1 00BEMHON yCaIKU CILIaBOB

50. da3oBbIe, TEPMUUECKHE, YCATOUYHBIE HANIPSKEHUS B OTIUBKAX

51. BausHue cocraBa CIulaBa M TEXHOJIOTMYECKUX (PAaKTOPOB Ha Pa3BUTUE BHYTPEHHUX
HaIpsOKEHUH B OTJIMBKAX

52. CBs3b ropA4YEIOMKOCTH C JUarpaMMoi COCTOSTHUS

53. Pacuer oOpa3zoBaHMs rOpsIUMX TEIIUH

54. XonoaHbie TPEUIMHBI B OTJIMBKAX

55. T'a3oBas cpena nuteitHON GOpMBI

56. I'a30BbIe paKOBHHBI YK30T€HHOI'O ITPOUCX 0K ICHUS

57. T'a30Bble paKOBUHBI SHAOT€HHOTO IIPOUCX 0K ICHUS

58. YcnoBust 06pa3oBaHusi CATOBHIHOM MOPUCTOCTH

59. IIpornecchbl B3aMMOIEHCTBHS HAa TPAHUIIE KOHTAKTa MOBEPXHOCTEH OTIIMBKH U (DOPMBI

60. Mexanndeckuii npurap

61. Xumuueckuii npurap

62. Tepmuueckuit npurap

63. MeponpusaTus o CHIYKEHUIO U yCTPaHEHMIO ITpUrapa



KypcoBast pabora momxHa ObITh oopmiena B coorBerctBuu ¢ CMK-O-CMITVY-42-09
«KypcoBas (paboTa): cTpyKTypa, coaepxKanue, oOlue mpaBuia BEIMTOTHEHUS U 0(OPMIICHUS.

Ilepeuenv mem 013 Kypcoeoit padomot

«PacyeT TUTHUKOBO-MUTAIOIIECH CUCTEMbI OTJIUBKH "HanMeHOBaHHE OTJIMBKH IO YEPTEKY
Hanpumep "Llxkus".

3ajaHre Ha KypCOBYIO paboOTy BBIAACT JIGKTOp. B 3agaHuu TpencTaBlIeH 3CKU3 JIETaH,
Mapka CIIJIaBa, Macca OTJIMBKH.

KypcoBas paboTa COCTOUT U3 MOSCHUTEIBHON 3alMCKU U TparuecKoi YacTH.

Cooeporcanue noscCHUMENbHOU 3aNUCKU

- Beibop 1 000CHOBaHME TOJI0KEHUSI OTIMBKH IPH 3aJIMBKE.
- Bri6op 1 000cHOBaHME THIIA U KOHCTPYKITMH JINTHUKOBO-TTUTAIOIIEH CHCTEMBI.
- Pacuer BpemeHu 3anotHeHHS (POPMBL.
- Pacuer OCHOBHBIX CEYEHHI U Pa3MEPOB JINTHUKOBO-TIMTAIOIIEH CUCTEMBI

I'paghuueckas wacmo
YepTerk JIeTalld ¢ DJIEMEHTaMH JIMTHUKOBO-ITMTAOIIEH CUCTEMBI, BBIMOJTHEHHBIN Ha GopMa-
Te A2.

B xone peanmuzamuu 0O0pa3oBaTENBHOTO MPOIECCa TAKXKE MPEANoaracTcs MpoBeACHUE
J1a00paTOPHBIX padoT.

Ilepedyennb J1adopaTOpHBIX padoT:
1. 3arBepaeBaHue U CTPYKTypa OTIHUBOK.

2. XuzakorexydecTb U GOPMO3AMOTHAEMOCTb.
3. Ompenenenue BeIMUUHBI 00bEMHON U JIMHEHHOH yca Kku JIUTEHHBIX CIIaBOB.

4. HanpsbkeHHs B OTIMBKAX.

Oobuwue mpebosanus K ogpopmaenuro omuema no 1a60pamopHsvim padoomam:
[Tocne BbImoNHEHUS JTa00paTOPHOI PabOTHI OTUET 0OPMIISIETCS B COOTBETCTBUU C TPEOOBAHMSI-
mu CTII opranuzanuu.
1. Ortuyer cocTaBnseTcs CTyIEHTOM B TETPaIu MO Ja00paTOpHBIM paboTam
2. JlaGoparopnas paboTa HyMepyeTCs M YKa3bIBaeTCs e TeMa.
Hanpumep: JlaGopatopHas pabota Nel

3aTBepaeBaHNEe U CTPYKTypa OTJIUBOK.

3. TekcT oTueTa JenUTCs HA JIBa pasjiesia, KOTopble 0003HAYar0TCst apaOCKUMK LuppaMu

Hanpuwmep: 1. Benenue.

2. Beimosinenue paboThI.
4. Pa3znenbl, B CBOIO ouepellb JAEIATCS Ha MOJpa3felibl, KOTOpble TOXE HyMEpYIOT apaOCKUMU
mudpamu B npezaenax paszgena. Homep nmoapasnena cocTouT U3 HOMepa pasjiena U HoMepa Moj-
paszena, pa3/ieJIeHHbIE TOUKaMH.
Hampumep: 1. Benenue.

1.1. MeToap! n3ydeHus 3aTBepAeBaHUs U CTPYKTYPbI OTIMBOK

1.1.1.0mpenenenue kodppuIeHTa 3aTBepAeBaHUL
1.1.2. ObnacTu 3aTBEpIMBAHUS.



5. Pazgen «BBenmeHue» cOCTaBIIsS€TCS CTYACHTOM IIPU MOATOTOBKE K JIabopaTopHOW paboTe B
COOTBETCTBUU C METOIMYECKUM yKa3aHUEM.
6. 3ammcu B OTYETE JTOJKHBI OBITh aKKYPAaTHBIMH, YETKUMH, 0€3 COKpAIIEHUS CIIOB.

7. B TekcTe oT4yeTa HE JOMYCKAeTCs NPUMEHEHNS MaTEMAaTUYECKUX 3HAKOB:
YHUCIOBBIX MJIM OYKBEHHBIX 0003HAYCHHIA.
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8. Lludposoit MaTepuan opopmisieTcs: B BUIE TaOIHII, IMEIOIIIX TEMAaTHICCKUHN 3ar0JIOBOK.

9. PucyHOK OJDKEH UMETh HOMEpP U HAaUMEHOBAaHUE, TTOMEIICHHBIE TI0]] HAM.

10. IIpu moctpoeHnu rpaduka MacmTad BEIOMPAIOT TakK, YTOOBI IUIOMAAbL Tpaduka mpuoIMKa-

Jach K KBajpary.
11. TouHOCTh OOPaOOTKM YUCIOBOTO MaTepuaa JIOJKHA ObITh COTJIACOBaHA C TOYHOCTHIO

U3MEPECHUM.

7 OHeHO‘lHLIe cpeacrea AJisi IpoBEeACHUSA HpOMe)KyTO‘lHOﬁ aTreCTalum

a) [lnanupyemblie pe3yJbTaTbl 00yYeHHs] U OLIEHOYHbIE CPeACTBA /Js NPOBeIEHUs!
NMPOMEKYTOYHOM aTTecTalluM:

CTpyKTypHBIH
PYKTYP [Inanupyemsle pe3yiib-
3JIEMEHT OneHouyHbIE CPECTBA
TaThl 00y4YEeHUS
KOMIICTCHITHH
ITK-1 CriocOOHOCTBIO K AHAJIM3Y M CHHTE3y

OcHOBHBIC TIOHATHUS U Bonpocsl, Bxoasimue B nepeydeHsb s

onpezeNeHusT B JIUTEM- CIauM 3a4eTa;

HOM I'MJIpaBIInKe. 1. Jlurelinple crutaBbl: oOLIasi XapaKTEpPUCTUKA, Tpe-

I'nppaBiyeckue  1PO- |GopaHMs K HUM, OONACTH NPUMEHEHHs, KIACCH(pUKa-

LECCHl  NPU  BAIMBKE |y

bopwm. 2. [InaBieHyre METAJUIOB | CILIABOB

aKTOpEI, BIMAIOLME Ha |3 CoBpeMeHHbIE MOJIENH CTPOCHUS KUAKUX METa-

KUIAKOTEKYIECTh L

($hopMO3anoTHIEMOCTh .
4. CBoiicTBa KHUJAKUX METAIIJIOB U CIIJIABOB
5. TenoBbIe CBOMCTBA METAIIJIOB
6. JluTelinbie CBOMCTBA CIUIABOB M MX KJIacCU(PUKAIIUS
7. JlaBrieHue napa U UCIapeHusl METAJUIOB U CIJIABOB
8. O6mme 3aKOHOMEPHOCTH B3aMMOJICUCTBHUSI METaJl-
JTUYECKUX PacIIaBOB C ra3aMu

3HaTh 9. Hemerannuyeckue BKIIOUEHHUS B MeTalIaX M CILIa-

Bax
10. Knaccudukanus cnoco60oB 3aauBKH GopM

11. CtpykTypa MOTOKOB JKUJIKUX METaJUIOB U KOH(DHU-
rypaiusi CBOOOJHO Majaromiell CTpyu

12. 3akoH HENpepbIBHOCTH IIOTOKOB METAIJIOB U
CILIaBOB

13. Pacuer ucteueHus MeTajia u3 KoBIla

14. Pacuer 3amoyiHeHus1 IOJIOCTH JIUTEHHON (OpMBbI
15. IlInako3angep>xaHue U TOHKask OYMCTKA CIJIaBOB
16. XKuakorekydyecTb CIUIaBOB U METOABI €€ U3Mepe-
HUS

17. 3aBUCHUMOCTb >KHJIKOTEKYYECTH OT TEMIEPATYPbI
U €€ CBSI3b C IMarpaMMOil COCTOSIHUS

18. 3amonHgeMocTh GOpPM M MepOINpHUsATHS MO odec-




CTpyKTYypHBII
AJIEMEHT
KOMIIETEHIINH

[Inanupyembie pe3yib-
TaThl 00y4eHUs

OneHouHble CpeacTBa

MEYEHUIO 3aMI0JIHEHHS] TOHKOCTEHHBIX OTIMBOK
19. TepMoguHamMuyeckass TEOpUSl KPUCTATUIM3ALUHI

20. 'omoreHHoe 3apoKJeHUE LIEHTPOB KPUCTAILIN3a-
10704

21. I'ereporenHoe oOpa3oBaHUE IIEHTPOB KPUCTAIIIH-
3a1uu

22. Kpucrannuzaius Ha IPUMECIX

23. MexaHu3M pocTa KPUCTAIIIOB

24. O0beMHas 1 Moce10BaTeIbHas KPUCTAITU3AIINS
25. CBs3b NEPEOXJIAKICHHUS CO CKOPOCTHIO OXJIaXIe-
HUsL, IEPErpeBOM, YUCTOTOM pacIuiaBa

26. B3aumogeiicTBre paciiaBoB ¢ BOJIOPOJAOM

27. BzauMopeiicTBrEe pacIuiaBoB C a30TOM

28. B3aumojeiicTBUE pacIIaBOB C KHUCIOPOJOM U
PACKHUCICHHE UX

29. MoauduimpoBaHre CIIaBOB

YMmers

Boibupates crnoco0b 3a-
JUBKU (GOpPMBI  MeTa-
JIOM.

[TponsBoauTe pacyeTsl
UCTEUEHHUs MeTajlia H3
KOBLIA.

BoiOpate THDL M KOH-
CTPYKLHUIO  JIMTHUKOBO-
MUATAOIIEH CUCTEMBI OT-
JIUBKH

IIpuMepHBIH NepedyeHb NPAKTHYECKUX 3aaHUIl HA
IK3aMeH.
1. Paccumrtarh NpoJ0JIKUTENBHOCTD 3all0JIHEHHS LU~

TUHAPUYECKOW MOJIOCTH NUTEHHON (opMbI mpu 3a-
JTUBKE ee MeTayuioM cHuiy (cudonom). I'mapocratu-
geckuil Hamop Metayuia H=35cm; xoaddurueHt pac-
xona u=0,5; mmomans cedenus nurarens =2,0 cm2;
IJIOTHOCTD KHUJKOTO MeTasuia y=6,8 r/m3

2. PaccunTarh NMpOJOIKUTENFHOCTD 3ATIOTHEHUS 1IH-
JUHJPUYECKONH TOJOCTH JUTEeHHOW (opMBI IpU 3a-
JUBKE €€ MEeTaJZIOM CcBepxy. [ mapocraTHueckuii
Hanop Mertaiia H=10 cm; koaddummeHt pacxoxna
p=0,5; romare ceuenus nuratens f=2,0 cM2; mnoT-
HOCTB KHUJAKOTO MeTaia y=6,8 r/cMm3.

3. BreiOparp amaMeTp W paccuuTaTh BBICOTY OTKPBI-
TOW MPHUOBLIH ISl IUJIMHIPUIECKON OTIMBKH M3 Ma-
JOYTIEPOAUCTON CTalld, 3aJMBaeMOM BEPTHUKAJIbHO
(mo metronuke I'ynseBa Bb.b.).Koadpduuuent odnem-
HoM ycanku ctanu 0=0,035; mIOTHOCTh KUIKOTO Me-
Taa y=7,8 1r/cM3; KO3(pUIMEHT 3araca MpUOBLIH
0=0,75.

4. PaccuuraTh ryOMHY 00J1aCTH YCal0UHOW PaKOBH-
HBl B HWIMHIPUYECKOH OTIMBKE W3 YIIIEPOIAMCTOM
CTalld, 3aJMBAacMOW BepTUKaJIbHO (1o meroauke ['y-
nseBa b. b.).Koapdumment o6beMHON ycaaku cTaiu
0=0,035; TIIOTHOCTH XUAKOTO MeTaia y=7/,8 r/cM3.
5. OmnpenenuTs NPOJOHKUTENBHOCTh 3aTBEPACBAHUS




CTpyKTYypHBII
AJIEMEHT
KOMIIETEHIINH

[Inanupyembie pe3yib-
TaThl 00y4eHUs

OneHouHble CpeacTBa

IUTOCKOW CTalbHOM OTJIMBKH B IecuaHou (opme, uc-
MOJIB3YsI 3aKOH KBAJPAaTHOTO KOPHS. 3HaYCHHE KO-
durmenta 3atBepneBanus k=0,13 cm/c?,

6. Paccuutath HeoOXoaMMOE KOJIUYECTBO (heppo-
xpoma Mapku ®X001 ms mosmydeHus: He0OXOAMMOTO
coaepxkanus xpoma B ciiape MUX28H2 npu ycimoBuun
WCIIONBb30BaHUs Bo3Bpara B konuuectse 40 % u BbI-
IIJIaBKE B JIYTOBOM €YU C KUCIOH (yTepOBKOM.

7. PaccuuTath HEOOXOUMOE KOJIMYECTBO peppomap-
ranua Mapku ®Mu90 ans nonydeHust HEOOXO0AUMOTO
conepxanusi mapranua B crasel 10I'13J1 mpu ycno-
BUU HCIIOJb30BaHMs BO3BpaTa B Kojudectse 45 % u
BBITUIABKE B IYTOBOM ME€YU C KUCIION (PyTEPOBKOM.

Brnanets

[IpodeccuonanbHbIM
SI3LIKOM B JINTCHHOM
TUJIPABIIKE.
MeToaukoil omnpenene-
HUA  SKHJKOTEKY4eCTH
CILIaBOB U (hopmMoO3arion-
HSEMOCTH.
Metonmamu
JINTHUKOBBIX -
IINX CHCTEM.

pacucTta
IIuTaro-

Y ooyuarowecoca popmupyemca npogheccuonans-
Has KOMRnemeHuus npu 6bINOJIHEHUU KYPCO6OIl pa-
oomot cm

Ilepeuens mem 0n1s Kypcoeoii pabomul.
Pacuem JIIIC omaueku "' IlIkug"
Mamepuan omauexku Cm.451
Macca omaueku 45 ke.
1. Bribop u o6ocHoBanue tuma JIIIC
2. Pacuer BpemeHH 3arotHeHUs (POPMBI
3. Pacuer JITIC otnusku "IIIKKMB"
4. BBINOTHEHHUE YepTekKa OTIIMBKY C dJICMEHTAMHU
JITIC.
5. Pacuer TBI'
6. 3akmoueHue

ITK-3 I'0TOBHOCTBHIO HCIIOJIBL30BATH (PHM3MKO-MATEeMaTHYECKHH ANNapaT AJs pelIeHus 3a-
724, BOSHHKAIOIMX B X0/e NPOo(hecCHOHAIBLHOM 1eITeJIbHOCTH

3HaTh

OcCHOBHBIE ~ TIPOLIECCHI,
OpOXOJAIIME TIpU  3a-
TBEP/CBAaHUM OTJIUBKH B
dbopme
TepMoanHaMHUUYECKYIO
TEOPUI0  KpHCTaJUIN3a-
117078

VYcangouHsle IpoLeccs B

OTJIMBKax.

Bomnpocsl, Bxoasinue B nepeyeHb A
cJIauyM JK3aMeHa:
1. ITepexon MeTasuia U3 >KUAKOTO COCTOSIHUSI B TBEP-

noe

2. CtpoeHue 0651acTH 3aTBEpACBaHUS

3. IIpouecc hopmMupoBaHus CTPYKTYPHBIX 30H B OT-
JIMBKaX

4. TemnepaTypHbI€ MOJIst OTIIMBKH U (POPMBI B IPO-
1[ecce 3aTBepAeBaHus

5. Bnusinue koHpurypanuu OTJIMBKY Ha CKOPOCTH 3a-
TBEPJICBAHHS

6. PerynmmpoBaH#e TEIUIOBBIX MTPOIECCOB B (hopme
7. IlpuMeHeHmne X0JI0UILHUKOB U X paboTa

8. [leniputHas TMKBaLUs B OTJIMBKAX U MyTH €€




CTpyKTYypHBII
AJIEMEHT
KOMIIETEHIINH

[Inanupyembie pe3yib-
TaThl 00y4eHUs

OneHouHble CpeacTBa

yCTpaHEHHS
9. 3oHanbHas TUKBAIUS B OTIMBKAX U ITyTH €€
yCTpaHEHUS

10.
I[UU, METO/Ibl pacyeTa

11.  ®wusmueckas npupoja oObEeMHON yCaIKH U
KO3 PUITMEHTHI ycaaKu

12. KonueHTpupoBaHHas ycaJo4yHas pakKOBHUHA
13.
14.
MOW COCTOSIHUS CILJIABOB
15.
o0Bema 1 pa3MepoB

JINTHUKOBBIC CUCTCMBbI, UX THUIIbI, KOHCTPYK-

Paccesnnas ycano4nasi HOpucTOCTh
CBs13p 00bEMa yCaI0UHbIX IYCTOT C JUarpam-

[IpuObuIH, UX TUIIBL, MECTA YCTAHOBKH, pacueT

YMmeTs

Boi6pate criocoObl u3y-
YEeHMUsI IPOLECCOB  3a-
TBEPJICBAaHHS OTIUBOK.
[TpenoTBpamare  yca-
JIOYHBIE JEPEKTHI
PerynupoBaTh TeroBsle
npoiieccsl B hopme.

IIpumepHbIii epevYeHb NPAKTUYECKUX 3aJaHNH HA
IK3aMeH.
1. Paccuntarh mpogomKUTENbHOCTD 3aMOTHEHUS
LWIMHJPUYECKON MOJIOCTH JIUTEHHON (hOpMBI IpU
3aJUBKE ee MeTaluioM cHU3Y (cudonom). 'mapocra-
THYecKui Harop Metawia H=35cMm; koaddurmeHt
pacxoaa pn=0,5; mnomaas ceyeHus nurareis =2,0
CM2; IJIOTHOCTb JKUIKOTO MeTasuia y=6,8 1/m3
2. Paccuntarh mpogomKUTENbHOCTD 3aIOTHEHUS
LWIMHPUYECKOHN MOJIOCTH JINTEHHON (hOpMBI pU
3aJIUBKE €€ MEeTaJlIoM cBepXy. [ mapocrarnueckuit
Harop metayia H=10 cm; koaddunment pacxoaa
u=0,5; mmomats ceuenus nutarens =2,0 cM2; moT-
HOCTB XHJIKOTO MeTayuia y=6,8 r/cm3.
3. BriOpats AuaMeTp U paccuuTaTh BBICOTY OT-
KPBITOW MPUOBLUIN JUTSI IIWJIMHIPUIECKON OTIUBKH U3
MaJoyIJIEpOAUCTON CTalH, 3aJIMBAEMON BEPTUKAIIBHO
(mo metoguke I'yngesa b.B.). Koappunuent oobem-
HOH ycanku ctanu 0=0,035; mIO0THOCTH )KUAKOTO Me-
tamia y=7,8 r/cM3; ko3 duniMeHT 3anaca nmpuoObUIH
o=0,75.
4, Paccunrath riryOuny 0o6acT ycago4HoOu pa-
KOBHUHBI B IMJIMHPUYECKOU OTIMBKE U3 YIIIEpOAU-
CTOM CTaN, 3aJIMBA€MON BEPTHKAIBHO (TI0 METOIUKE
I'ynsea b. b.). Koadpunuent o0beMHoit ycaaku
cranu 0=0,035; mI0THOCTH KUIAKOrO MeTauia y=7,8
r/cM3.
5. Onpenenuts NPOIOIKUTETLHOCTD 3aTBEp/e-
BaHUs TUIOCKOM CTaIbHOM OTJIMBKH B mecyaHou (op-
Me, HCTIONb3Ys 3aKOH KBaJAPAaTHOTO KOPHS. 3HAUeHHE
ko duuunenta 3arepaeBanus k=0,13 cm/cl1/2.
6. Paccunrtath HE0OX0MMMOE KOJIMUECTBO (hep-
poxpoma mapku ®X001 ans momyueHUss HEOOXOH-




CTpyKTYypHBII

[Inanupyembie pe3yib-

AJIEMEHT OueHoYHbBIE CpEACTBA
TaThl 00y4eHUs
KOMIIETEHIINH
Moro coziepxanus xpoma B cruiae MUX28H2 nipu
YCIIOBUU UCIOJIb30BaHUS BO3Bpara B KoiauuecTse 40
% u BBIIJIaBKE B TyTOBOM Me4YH ¢ KUCIOH PyTepoB-
KOM.
7. Paccuurtarh He0OX0MUMOE KOJIMUECTBO (hep-
pomapranna Mmapku @Mu90 a1 nmonyueHust HeoOXo-
JIUMOTO0 cojiepkaHusi Maprania B criasel 101°13J1
MIPU YCJIOBUU UCIOJIb30BAaHUS BO3BPATa B KOJIMUECTBE
45 % u BbIIJIaBKE B TyTOBOM MeYH ¢ KUCIOM (yTe-
POBKOIA.
Y oOyuarwmerocs popmupyercs npoheccuoHaIb-
Hasi KOMIIETEeHI Ml IPH BBINOJHEHHH KYPCOBOIi
OCHOBHBIMH METOHaMU
padoThI cM.

UCCIIEJIOBAHMS  TMPOIIEC- N

COB TPOHCXOSIIIX TDH IlepeyeHb TeM AJis1 KypCcOBOii padoThbI.

SaTEe p,Z[eBaHI/II/I OTHHI; Pacuer JIIIC ornuBku "Ikus"

P Marepuan otnusku CY 20
KH.
Bnanetrs Macca oTiiuBkH 45 Kr.
MeTtonamu pacueta
- Br16op u o6ocHoBanue Tuna JIIIC
npuObLIEH.
MeTOMaMH pacteTa CKo Pacuer BpemeHu 3anonHeHHs] GOPMBI
b Pacuer JITIC otmaku "IIKUB"
pOCTH  3aTBepJIEBAHUS
O TIBKIL Belinonnenue ueprexa oTauBku ¢ sneMentamu JIIIC.

Pacuer TBI'
3akiIrouyeHue

[K-12 Cnioco6HOCTBHIO OCYIIECTBJISATH BLIOOP MATEPUAJIOB J1JIsl H3/1eJIMil Pa3IHYHOTO
HA3HAYEHUS C YYETOM IKCIIYyaTAIIMOHHBIX TPeOOBAHUI M OXPaHbI OKPY Kalollel cpebl

3HaTh

KoMnoHeHTHI crtaBoB.
JIukBalMoHHBIE TIpOLIEC-
Chbl B OTJIUBKaX.

DU3NKO-XUMHYECKUE
0COOEHHOCTH MPOLIECCOB
IIPUTOTOBJICHUS JIUTEM-
HBIX CIUIaBOB

Bonpocsl, Bxoasiiue B nnepeveHsb s
cIa4H IK3aMeHa:

1. Bunasl HaPsHKEHHOTO COCTOSIHUS OTIIMBOK
2. CBo0OojHas U 3aTpyHEHHAs ycajKa OTJIMBOK
3. MexaHuveckne CBOMWCTBA CIUTAaBOB BOJIM3HU TEM-
nepaTyp coauayca
4. Mertozasl uccaeA0BaHUS JIMHEHHOM yCaaKU U 00b-
eMHOI1 ycaJIKi CIJIaBOB
5. ®a30Bble, TEPMUYECKHE, YCATOUYHBIC HAPSIKCHUS
B OTJIMBKax
6. BnusHHEE cocTaBa cIUIaBa U TEXHOJIOTHYECKUX
(bakTOpOB Ha pa3BUTHE BHYTPEHHUX HAIPSKEHUH B
OTJIMBKaX
7. CBs3b TOPAYETIOMKOCTH C IMAarpaMMOil cocTosi-
HUS
8. Pacuer oOpazoBaHMsI TOPSYNX TEIINH
9. XonoHbIE TPEIIMHBI B OTIMBKaX
10. T'a3oBas cpema MUTEHHON OPMBI
11. T"a30BbIe PaKOBUHBI HIK30T€HHOT'O TIPOUCXOXKIe-
HUS
12. T"a30Bble paKOBUHBI YHIOTEHHOT'O IIPOUCXOXKIe-
HUS
13. YcnoBust 06pa3zoBaHusi CHTOBHIHOM MOPUCTOCTH




CTpyKTYypHBII
AJIEMEHT
KOMIIETEHIINH

[Inanupyembie pe3yib-
TaThl 00y4eHUs

OneHouHble CpeacTBa

14. TIponecchl B3aMMOICHCTBUS Ha TPAHHIIE KOHTAK-
Ta TIOBEPXHOCTEH OTIIMBKU U (POPMBI

15. MexaHu4eckuii mpurap

16. Xumuueckuii npurap

17. Tepmuueckuit mpurap

18. MepomnpusiTusi 10 CHUKCHHUIO U YCTPAHSHHIO
npurapa

YMmeTs

Bribupatp
MaTepHabl
BOB.
PaccunthiBaTh IIKUXTY Ha
3aIaHHBIA  XUMUYECKUU
COCTaB CILIaBa
3aluUTUTh paciuiaB OT
B3aMMOJCHMCTBHYS C ra3a-
MHU.

HNINXTOBBIC
A CIlJIa-

IIpuMepHBIi NepedyeHb NPAKTHYECKUX 3aaHHIl Ha
JK3aMeH.
1. Paccunrarh NpoaoIKUTENBHOCTD 3aII0HEHUS
MAJTUHAPUYECKON MOJIOCTH JTUTEHHOM (POpMBI Tpr
3aJIMBKE €€ MeTalioM cHU3y (cudonom). ['uapocta-
THYecKui Harnop MeTtauia H=35cm; koaddurment
pacxona u=0,5; miomaas ceuenus nutatens f=2,0
CM2; TUIOTHOCTB KHIAKOTO MeTauia y=6,8 r/m3
2. Paccunrtarh NpogoKUTEILHOCTD 3aI10JIHEHUS
IAJTUHIAPUYECKON MOJIOCTH JTUTSHHOM (POpMBI Tpr
3aJINBKE €€ METAJIOM CBepXy. I mapocrarndeckui
Hanop metraimuia H=10 cm; koaddunment pacxona
u=0,5; mmomare ceuenus nurarens =2,0 cM2; wioT-
HOCTb XUJKOTO MeTaia y=6,8 r/cm3.
3. Br16paThs AuaMerp U paccuuTaTh BBICOTY OT-
KPBITON MPUOBLIH JUIsl HUIUHAPUIECKON OTIUBKU U3
MaJIOyTIepOJAUCTON CTaIM, 3aJIMBaEMOM BEPTUKAIBHO
(mo metonuke ['ynsesa b.b.). Koaddunment oobem-
HoM ycanku ctanu 0=0,035; MI0THOCTH KUJKOTO Me-
tainna y=7,8 r/cm3; ko3 uuneHT 3anaca npruObLTH
0=0,75.
4. PaccuuTats rmyOuHy 00J1acTH ycaJouyHOH pa-
KOBUHBI B IMJIMHAPUYECKON OTIIMBKE U3 YTIIEPOaU-
CTOM CTaJH, 3aIMBAEMON BEPTUKAIIBHO (110 METOTUKE
I'ynsesa b. B.). Koaddunuent oo6bemnoit ycaaku
cranu 0=0,035; nI0THOCTh KUJIKOTO MeTasia y=7,8
r/cm3.
S. Onpenenuts NpoaOIKUTEIBHOCTD 3aTBEPC-
BaHMsI TNIOCKOW CTaTbHOM OTJIMBKH B TIeCUaHou (op-
M€, HCTIONb3Ys 3aKOH KBaJAPaTHOIO KOpHS. 3HAaUEHHE
koa¢¢umenTa 3arBepaeBanus k=0,13 cm/c1/2.
6. Paccuntars He0OX0IMMOE KOTHYECTBO (ep-
poxpoma mapku @X001 ays momyueHuss He0OX0IH-
Moro coaepxkanus xpoMa B cruiase MUX28H?2 nipu
YCIIOBHM MCHOJIb30BaHMs BO3Bpara B koaudecTse 40
% ¥ BBITUIABKE B IYTOBOMW MEUU C KMCION (yTepoB-
KOW.
7. Paccuntars He0OX0IMMOE KOTHYECTBO (ep-
pomapranna Mmapku ®MHu90 1 nosyueHus: He00Xo-
JMMOTO cojiepxanus Maprania B crutasel 10I°13J1
IIPU YCIIOBUU MCMOJIb30BaHUS BO3BpaTa B KOJMYECTBE
45 % ¥ BBIIJIAaBKE B IyTOBOW MeUH C KUCIION (yTe-




CTpYKTypHEIH [Inanupyembie pe3yib-

DIIEMEHT OrneHOYHBIE CPENICTBA
KOMITETCHIIH TaThl 00yUeHUs
POBKOIA.
Cnocobamu 0opbObl ¢ | ¥V o6yuaromerocsi popmupyercsi NpodeccnoHaIb-
HEMCTALTHICCKHMH Hasi KOMIIETEHIIUsI PH BHINOJHEHHH KYPCOBOM
BKIIIOYCHUSIMU B CILIa- paGoTHI cM.
(B;:(; coBami penoT- Ilepeuens mem 014 Kypcoeoii padomul.
Bpautenns kopoGnenus | Pacuem JIIIC omausku "IIkug™
OTJIMBOK U obOpasoBanus | Mamepuan omaueku Cm.45/1
B HUX TPELIUH. Macca omnueku 45 ke.
Brnaners Crocobamu yrpasieHus 1. Bei6op nobocuoBanue Tumna JIIIC

CTPYKTYPOU OTJIUBKH.
PYKTYP Pacuer Bpemenu 3amnosnHeHus GopMBI

2.
3. Pacuert JIIIC otnusku "ILIKB"
4. BBbINOJIHEHHE YepTEeXkKa OTIIMBKHU C 3JICMEHTAMU
JITIC.
5. Pacuer TBI'
6. 3akioucHue
IIpremamu 3aJIMBKH Pa3IUYHBIX THIIOB POPM.

6) HOpﬂ)IOR MPpOBECACHUA l'lpOMC)KyTO‘lHOﬁ aTTeCTallui, NMOKa3aTEJIU M KPUHTECPHUHA
OIlCHUBaAHUA:

IToxa3aTenu U KpUTepUU OLlEHMBAHUS 3a4eTa

- 324TEHO - 00y4JaroUiics MOKa3bIBAaeT MOPOrOBbI YPOBEHb CHOPMUPOBAHHOCTH KOMIIE-
TEHIMI Ha OTBeYas BOIIPOCHI X MEPEUHsI BOIIPOCOB JIJIS 3a4€eTa.

- He 3a4YTeHO - Pe3ynbTaT OOyueHHUs] He JOCTUTHYT, OOydarouMiics He MOXKET M0Ka3aTh
3HaHMSI Ha YPOBHE BOCHPOMU3BEIEHUS U OOBsACHEHUS MH(POpPMAIMU, HE MOXKET MO0Ka3aTb MUHTEN-
JIeKTyaJIbHble HAaBBIKM PELICHUs MPOCTHIX 33/1a4.

IToka3aTenu U KpUTEPUH OLIEHUBAHUSA IK3aMeEHA:

JK3aMeH 110 JJaHHOW JUCIMIUIMHE MPOBOIUTCS B MMCbMEHHON (hopMe MO IK3aMeHalMOH-
HBIM OmiieTaM, KaXkJIbli U3 KOTOPBIX BKJIKOYAET 3 TEOPETHUECKUX BOMPOCA U JIBa MPAKTHUYECKUX
3agaHust. OHU MO3BOJISIOIIME OLIEHUTh YPOBEHb YCBOCHHUS 00YUaIOIIMMUCS 3HAHUM, a MpaKkTHye-
CKH€ 3a/laHusl, BBIABJIATH CTENEHb CPOPMUPOBAHHOCTH yMEHMH U BiajaeHuil. Kpome Toro, cre-
neHb ¢(hOPMUPOBAHHOCTH YMEHUI U BIaI€HHUI MO3BOJISIET OLIEHUTD 3aIlUTa KYpCOBOTO IIPOEKTA.

Kpurepun oneHuBaHus JK3aMeHa:

— Ha OLIEHKY «OTJIHYHO» (5 6aiioB) — oOyyaromuicss 1eMOHCTPUPYET BBHICOKUN YPOBEHb
c(OpMHUPOBAHHOCTH KOMITETEHI[M1, BCECTOPOHHEE, CUCTEMaTHYECKOe U IIyOOKOe 3HaHUE yueo-
HOI'0 MaTepualia, CBOOOIHO BBIMOJHAET MPAKTHUECKUE 3a/1aHUsl, CBOOOJHO ONEpUpYeT 3HAHMS-
MU, YMEHUSIMHU, TPUMEHSET UX B CUTYaIIUsIX TTOBBIIIICHHOW CIIOKHOCTH.

— Ha OILIEHKY «Xopomo» (4 Gamna) — oOyyaromuiics AEMOHCTPUPYET CPEIHUN YPOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHIIMNA: OCHOBHBIC 3HAHMS, YMEHHUS OCBOEHBI, HO JIOIYCKAIOTCS He-
3HAYUTENIbHbIE OUIMOKN, HETOUHOCTH, 3aTPY/AHEHHUS MPU aHAIUTUYECKUX OMNEpalUsx, IepeHoce
3HaHWI U YMEHU Ha HOBbIE, HECTAHIAPTHBIE CUTYAI[HH.




— Ha OIIEHKY «Y/AOBJIETBOPUTEIbHO» (3 Oaia) — o0yJaromuiics IeMOHCTPUPYET TTOPOTO-
BbIil ypoBeHb C(HOPMUPOBAHHOCTH KOMITETEHIINI: B X0 KOHTPOJIbHBIX MEPONPUATUI OMyCKa-
IOTCS OIIMOKH, TMPOSBIISIETCS OTCYTCTBHE OTAEIBHBIX 3HAHUN, YMEHUH, HABBIKOB, 00yJYarOImuics
WCIBITHIBACT 3HAYUTENIbHbIC 3aTPYJHEHUs MPH ONEPUPOBAHUU 3HAHUSAMHU U YMEHUSIMU TIPU HUX
NepeHOce Ha HOBBIE CUTYAIHH.

— Ha OIICHKY «HEY/OBJIETBOPHUTEJILHO» (2 Oamia) — oOyJaroniuiicss J1eMOHCTPUPYET 3Ha-
HUs He Oonee 20% TEOpEeTHUECKOr0 MaTepualia, JIOMYyCKaeT CYIIECTBEHHbIE OMIMOKU, HE MOXET
MOKAa3aTh UHTEIUICKTYyaJ IbHble HABBIKU PELICHHS MPOCTHIX 3a/1a4.

— Ha OILICHKY «HEYIO0BJIeTBOPHUTEeIbHO» (1 Oamn) — oOydarommiics HE MOXKET MOKa3aTh
3HAHUS Ha YPOBHE BOCIPOU3BEICHUS U OOBSICHEHUS HH(OpPMALMU, HE MOXKET MOKa3aTh MHTEI-
JICKTyaJbHbIC HABBIKK PEIICHUS MPOCTHIX 3a/1a4.

KypcoBasipoeKT BBIIOIHAETCS 110 PYKOBOJACTBOM IIPEIIOAABATEINS, B IPOLIECCE €r0 HaIlu-
caHMs OOydaroUIMiiCs pa3BUBAET HaBBIKM K HaydyHOW palboTe, 3aKperuisis U OJHOBPEMEHHO pac-
HIMpsAs 3HAHUS, [OJIyYEHHBIE NPU M3y4eHUH Kypca «Teopus nuTelHbIX npoueccoBy». llpu BbI-
IOJTHEHUU KYpPCOBOTOIPOEKTa O00YYaroLUiics TOJKEH M0Ka3aTh CBOE yMEHHUE paboTaTh C HOP-
MaTUBHBIM MaTepHUAJIOM U JAPYTUMU JIUTEPATYPHBIMU UCTOYHUKAMU, a TaKK€ BO3ZMOXXKHOCThb CH-
CTEeMaTU3UPOBaTh U aHATU3UPOBATh (PAKTUUECKUN MaTepHad MU CaMOCTOSATEIILHO TBOPUYECKU €ro
OCMBICIIUBATb.

B nponecce HanucaHust 00ydaroLuiics TODKEH pa3o0paTbes B TEOPETUUYECKUX BOINpPOCaxX
M30paHHOM TEMBbI, CAMOCTOSITENIbHO IIPOAHAIU3UPOBATh MPAKTUUYECKUM MaTepuall, pazoOparbh U
000CHOBATh NPAKTUYECKUE TPEATIOKCHHUSL.

Iloka3aTesn U KpUTEPUH OLICHUBAHUA KYPCOBOil padoThI:

— Ha OLICHKY «OTJIM4YHO» (5 0amioB) — paboTa BBIIIOJIHEHA B COOTBETCTBUM C 33aJaHUEM,
00yyaroIuiics MOKa3bIBaeT BEICOKUI YPOBEHb 3HAHUN HE TOJILKO HAa YPOBHE BOCIIPOU3BEICHUS U
o0BsicHeHus1 MH(OpMAIMM, HO M HMHTEUICKTyaJbHbIC HABBIKM pPELICHHs MpoOiIeM | 3ajad,
HAXOXKJICHHUs YHMKAJIBHBIX OTBETOB K Ipo0sieMaM, OLEHKU M BBIHECEHHsS] KPUTUYECKUX CYXKJie-
HUMH;

— Ha OLIEHKY «Xopommo» (4 Oanna) — paboTa BBIIIOJHEHA B COOTBETCTBUHU C 3aJjaHUEM, 00Yy-
YArOIIUICS MOKA3bIBAET 3HAHUS HE TOJIBKO HAa YPOBHE BOCIIPOM3BENEHUS U OOBICHEHHS HHPOP-
MallM{, HO U UHTEJUIEKTyaJbHblEe HABBIKM PELICHUs MPOOJIeM U 33/1a4, HaX0XKJICHHUS] YHUKAIbHBIX
OTBETOB K ITpo0sIeMaM;

— Ha OIICHKY «Y/JAOBJIETBOPUTEJIBHO» (3 Oayna) — — paboTa BHIIOJIHEHA B COOTBETCTBUH C
3aJjaHieM, OOYJaIOIINIiCS TTOKa3bIBaeT 3HAHUS HAa YPOBHE BOCIPOU3BEACHUS U OOBSCHEHUS WH-
dbopmanuu, MHTEIIEKTyallbHbIe HABBIKK PELICHUs POCTHIX 3a/1a4;

— Ha OLIEHKY «HeyI0BJIeTBOPHUTEJbHO» (2 Oanna) — paboTaBBIIOJIHEHAYaCTUYHO, B MPO-
ecce 3aluThl paboThl O0YYAIOIIMUNCS JTOMYyCKaeT CYIIECTBEHHbIE OIINOKM, HE MOXKET IO0Ka3aTh
WHTEJUICKTYaJIbHbIC HABBIKU PEIICHUS IOCTABICHHOM 3a/1auH.

— Ha OLIEHKY «HeyJAO0BJIeTBOPUTENbHO» (1 Oamn) — — paboTa BBIIOJHEHA YaCTHYHO, 00Y-
YAFOIIUICS HE MOXKET BOCIIPOU3BECTH U OOBSICHUTH COAEpIKaHUE, HE MOXKET MOKa3aTh HHTEIIICK-
TyaJbHbIC HaBbIKH PEILIEHUS MOCTABJICHHOM 3a/1auu.

8 YueoHo-MeTOIHYECKOE U MHPOPMAIMOHHOE o0ecneyeHre TUCIUTLTHHBI (MOTYJIsI)
a) OcHoBHasuIMTEpaTypa:

1. IInkyHoB, M.B. OCHOBBI TEOpUM JIUTEUHBIX MPOLECCOB: KPUCTAIUIM3ALMUS CILIA-
BOB: yueOHoe nmocobue / M.B. Ilukynos, A.H. Konosanos. — Mocksa: MUCHUC, 2015. — 91 c.
— ISBN 978-5-87623-825-2. — TeKkcT: 3JMeKTpOHHBIH / DIIEKTPOHHO-OMOIMOTEYHAs CHCTEMaA
«Jlanby: [caiit]. — URL: https://e.lanbook.com/book/69762 (nara obpamenus: 01.09.2020).



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

2. benos, B.J1. Jluteiinoe mpousBoacTBo: yueOHUK / B.J[. benoB; mox pemakiueit
B./l. benosa. — 3-¢ u31., nepepad. u qon. — Mocka: MUCHUC, 2015. — 487 ¢. — ISBN 978-
5-87623-892-4. — TekcT: 21eKTPOHHBIH // DNeKTpOHHO-OnbIMoTeyHas cucremMa «Jlauby: [caifr].

— URL.: https://e.lanbook.com/book/116953 (mara oopamenus: 01.09.2020). — Pexum mocty-
ma: JiIsl aBTOPH3. TIOJIb30BATEIICH.

0) /lomoJiHUTe/IbHAA JIUTEpaTypa:

1. OCHOBBI METAJUTyprHYe€cKOTO Mpou3BojcTBa : yueOHuk / B. A. burees, K. H.
Bnosun, B. M. Kosnokomnbies [u np.] ; mox obmiei pexakiueit B. M. KonokonbieBa. — 2-e u3f.,
crep. — Cankr-Ilerepoypr : Jlanp, 2020. — 616 c. — ISBN 978-5-8114-4960-6. — Texkcr :
AJIEKTPOHHBIH // Jlanp : AJIEKTPOHHO-OMOTMOTeUHAS cucTema. — URL:
https://e.lanbook.com/book/129223 (nata obpamenus: 01.09.2020). — Peskum gocTyma: is aB-
TOPH3. II0JIb30BATEIICH.

B ) MeToanyeckne yKa3aHus:

1. Morano M.I'., Konokonsiies B.M. JKunkorekydects u GopMO3anoaHAEMOCTb. - MaruuTo-
ropck: MI'TY.2010. — 14 c.

2. Tlorano M.I"., KonokomsiieB B.M. Onpenencare BeTMIMHBI 00bEMHOM U JIMHEHHOW YCaJKU
JUTEHHBIX CIIaBOB. - Marautoropck: MI'TY. 2010. — 14 c.

3. Tloramos M.I"., Konokonbiie B.M., Monoukos I1.A. 3aTBepeBanue u CTpyKTypa OTIHBOK. -
Maruuroropck: 'OY BITO «MI'TY». 2010.-13 c.

4. TloranoB M.I'., KonokonbneB B.M., MonoukoB I1.A. Hanpsbkenus B OTJIMBKax.- MarHuro-
ropck: 'OY BIIO «MI'TVY», 2010.-10 c.

r) [Iporpammuoe ob6ecneuennen MaTepHeT-pecypcest:

Haumenosanue [10 Ne norosopa Cpok nelcTBUS JTMIIEH3UH
. J-1227 ot 08.10.2018 11.10.2021
MS Windows 7 J1-757-17 ot 27.06.2017 27.07.2018
MSOffice 2007 Ne 135 ot 17.09.2007 6eccpouHo
FAR Manager cBO0OO/IHO pa(lij[TgOCTpaHﬂeMoe BeccpouHo
7Zip CBOOOJTHO PACTIPOCTPAHIEMOE OeccpovHO

HHTepHeT-pecypcesl

1. DnektponHas 6a3a mepuomuueckux u3manuii East View Information Services, OOO
«MBUC»: https://dlib.eastview.com/

2. HanmonanpHast ”HQOpMallMOHHO-aHAIUTHYECKAsl cucTeMa — Poccuiickmii MHIEKC Hayd-
noro rurupoBanus (PUHLY): URL: https://elibrary.ru/project_risc.asp

3. Tlouckomas  cucrema  Axamemuss  Google  (Google  Scholar):  URL:
https://scholar.google.ru/

4. VlndopmarmonHas cucrema - EnuHOe OKHO J0CTyna K MH(POPMALMOHHBIM pecypcam:
URL: http://window.edu.ru/

5. ®dexpepanpHOE TOCYAAPCTBEHHOE OrOKETHOE yupexkaeHue «dDenepaiabHbIi MHCTUTYT
NPOMBIIIUIEHHOH coOcTBeHHOCTHY: URL: http://www1.fips.ru/

6. Poccuiickas I'ocynapcTBeHHas o6ubnuoTeka. Karanoru:
https://www.rsl.ru/ru/4readers/catalogues/



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

7. DNEeKTpPOHHBIE  PeCypChl Ooubnmoreku MITY  um. .. Hocoga:
http://magtu.ru:8085/marcweb2/Default.asp

8. YuuBepcurerckas napopmanmonHas cucrema POCCHSA: https://uisrussia.msu.ru

9. MexnyHapoaHas HayKOMeTpudeckas pedeparuBHas U MOJHOTEKCTOBasl 0a3a JTaHHBIX
HayuHbIX u3ganuii «Web of science»:_http://webofscience.com

10. MexnyHapoaHas pedepaTuBHas W MOJHOTEKCTOBAas CIpaBOYHAs 0aza JaHHBIX Hayd-
HBIX U37aHui «Scopusy: http://scopus.com

11. MexnynapogHas 0a3a  TOJHOTEKCTOBBIX
http://link.springer.com/

12. MexayHapoHasi KOJUICKIIUSI HAYYHBIX IPOTOKOJIOB MO PA3JIMYHBIM OTPACIsM 3HAHUN
Springer Protocols: http://www.springerprotocols.com/

13. Mexnaynapoanas 0a3a CHpPaBOYHBIX M3JAaHUN IO
SpringerReference: http://www.springer.com/references

14. ApxuB HaydHBIX >XypHaJIOB «HalmoHaIBHBIA AIIEKTPOHHO-MH()OPMAIIMOHHBIA KOH-

noprym» (HIT HOMKOH): https://archive.neicon.ru/xmlui/

KypHajioB  Springer  Journals:

BCEM  OTpacCIsIM 3HaHHUH

9 MaTtepua/jibHO-TeXHUYeCKoe o0ecrneyeHue U CHUILINHBI
B cootBercTBHM ¢ y4eOHBIM IJIaHOM IO qucuuIuiiHe «Teopus IUTEHHBIX MPOLECCOB
NPEIYCMOTPEHBI CIENYIOIINE BUABI 3aHSATHHA: JICKIUH, Ja0opaTOpHbIe pabOThI, MPAaKTHYECKUE

3aHATHA, CAMOCTOATCIIbHAA pa60Ta, KypcoBad pa60Ta, KOHCYJIbTalluH.
MaTepI/IaJII)HO-TeXHI/ILIGCKOG obOecriecucHue JUCHUIIIMHBI BKIIIOYACT!:

Tun u Ha3BaHUE ayJUTOPHUH

OcHallleHue ayJuTopuu

YyeOnast aymutopusi AJs
MPOBEJICHUS 3aHATHI JIEK-
IIUOHHOTO THUIIA

TexHuueckue cpeacrtsa oOyueHUs, cayXalue JUisl MpeacTaB-
JeHus ydeOHoil mHpopManuy OONBIION ayAuTOPUH: MYJIbTH-
MeluiiHbIe CPeACTBAa XpaHEHHUs, Nepefadd U MPeCTaBICHUS
yuebHoil napopmarmu. Cnenuaan3upoBaHHas MeOeIb

YyeOnast aynutopusi AJs
MPOBEICHUSI TTPAKTHYECKUX
3aHATUN

TexHuueckue cpeincTBa 00y4eHHUs, CayXKallue s IpeacTaB-
neHus: yueOHOM MH(popManuu OOJBIION aylIUTOPUU: MYJIBTH-
MeluiiHbIe CpeACTBAa XpaHEeHHUs, Nepeladd U MpPeICTaBICHUS
yueOHo# uHpopmanuu (mpoekTop, 3kpaH). Crenuanusupo-
BaHHas MeOeTb

VYyebnas ayautopust Juist
IpoBe/IeHUs 1a00paTOPHBIX
3aHATHIA.

Jlureitnas naGoparopus

JlaGopaTopHoe obopyaoBaHue:

. [InaBuiibHBIE TIEUN.

. Tepmuueckue neum.

. Jlabopatopusi KOHTpOJIsSI KauecTBa (POPMOBOUHOI CMeCH.

. TBepnomepsl.

. ITpuGops! A7 UcnbITaHKs 00Pa310B HA H3HOCOCTOMKOCTb.
. Mukpockor.

. llnudoBanbHble MalIUHBL.

. @pe3epHbIil CTaHOK C YMCIIOBBIM MPOTPpaMMHBIM obecrieye-
HUEM.

9.dpoOunku.

10. LlenTpoOexHast MallIMHA JIUTHA.

11. BakyyMHast TuTeliHas yCTaHOBKA.

Crienmanu3upoBaHHas MeOeb.

03N DNk W

VYyebnas aymautopust ist
BBIIOIHEHHUS KYPCOBBIX
MPOEKTOB (paboT)

Kommnerotepaas texunka ¢ makerom MSOffice, ¢ moakiroue-
HUEM K ceTH «HTepHeT» U ¢ JOCTYNOM B 3JIEKTPOHHYIO WH-
dbopmarmoHHO-00pa3oBaTenbHyI0 cpeny yHuBepcuteTa. Cre-
[UATH3UPOBaHHAs MeOeTh

VYyebHas ayautopust ISt
TPYONOBBIX W WHAWBHIY-

Kommnerotepaas texunka ¢ makerom MSOffice, ¢ moakiroue-
HHEeM K ceTH «VIHTepHET» M C JIOCTYIIOM B DJIEKTPOHHYIO WH-
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https://archive.neicon.ru/xmlui/

QJIbHBIX KOHCYJbTAIUi, Te-
KYIIEro KOHTpOJs U Tpo-
MEXYTOYHOM aTTecTaluu

dbopmarmoHHO-00pa3oBaTeNnbHyI0 cpeny yHuBepcuteTa. Cre-
UATH3UPOBaHHAs MeOeTh

Ilomenienue g caMocToO-
SITEIbBHOU PabOThI

Kommbrotepnast Texnuka ¢ nakerom MSOffice, ¢ moakimoue-
HHEeM K ceTH «VIHTepHeT» U C JIOCTYIOM B 3JCKTPOHHYIO HMH-
dbopMaImoHHO-00pa3oBaTeIbHy0 cpeny yHuBepcurera. Cre-
[HATM3UPOBAHHAs MEOECIIh

ITomenienue nius XpaHeHUs
U TPO(HIAKTHIECKOTO 00-
CITY>)KUBAHUS y4eOHOTrO
000opyI0BaHUS

Cremnaxu, ceii¢ a1 XpaHeHus! yueOHOTO 000pyI0BaHHUS.
WucTpyMeHTBl Ui pEeMOHTa J1abopaTOPHOTO 00OpYyIOBaHUS
(HaOOpBI TaCUHBIX KITFOUEH, SIEKTPOUHCTPYMEHT H . )




