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1 IlepeyeHb IJIAHUPYEMBIX Ppe3y/IbTAaTOB O0yYeHHs MO JUCLHHUIUIAHE, COOTHECEHHBIX C
IUIAaHUPYEMbIMH pe3y/IbTaTaMHU 0CBOEHHs 00pa30BaTe/IbHOM MPOrPaMMbI

1.1 [ucnunyimHa «HoBble HampaB/ieHHss B METQ/UIyPrHH KpeMHHs» o0ecrneunBaeT
(opMupoBaHue C/1eAyIONUX KOMIIEeTeHIMH C yUéTOM HHANKATOPOB UX AOCTH)XeHHUS

Kopa, HanMeHOBaHHe KOMITeTEeHIIUH Kop uHANMKaTOpa KOMIIeTeHIUHI

[TK-4 CriocobeH pa3pabaTeiBaTh MpeI0KeHUs 110
COBEPIIIEHCTBOBAHUIO TEXHOJIOTMUECKUX MTPOLIECCOB U

ITK-4.3
obopyoBaHuUs B 00/1aCTH TIOSTYYeHHsT MeTaslJIoB U
CIJIaBOB
[TK-8 CriocobeH MpuMeHSTh IPUHIIMITEI PAliMOHATBHOTO
TIPUPO/IOTI0/TE30BAHUS [IJIsl SHEPTO- U
PHpOA JU1 SHEP TK-8.3

pecypcocbepe>keHHst TeEXHOIOTHUeCKHUX MPOL{eCCOB B
MeTaJTypruv

1.2 B pe3ysbTaTe 0CBOEHHUsI JUCLUIIMHBI Y 00y4arOIUXCA AO/DKHBI ObITH ChOpMUPOBaHbBI

Kopg,

CopepxaHue HHAUKATOpA Pe3yabTaT 00yuyeHust
HHAUKaTOopa

3HaTb OCHOBHBIE 1apaMeTphl,
OKasbIBarol1e BAUSHME Ha
3¢ heKTUBHOCTh TEXHOJIOTHUECKUX
TIPOLIeCCOB MPOM3BO/ICTBA KPEMHUS, U
[iarna3oHbl UX ONTUMAa/IbHBIX
3Ha4yeHUI; OCHOBHbIe TIPUYMHBI
HapyIIeHui paboThbl TEXHOIOTMUECKIX
[leMOHCTpUpYeT CrIoCOOHOCTH NIPOLIeCCOB I10/TyYeHUs] KpeMHUS;
pa3pabaTbIBaTh MpeJJI0KeHNs TI0 | CIIOCOObI peryMpoBaHus pabOoThI
COBepLLIEHCTBOBAHUIO NIPOLIeCCOB I10JIyYeHUs] KpeMHUS U
TeXHOJIOTUYeCKHUX TIPOL[ECCOB B | CITOCOOBI MX COBEPILIEHCTBOBAHMS
o6s1acTy MPOM3BO/CTBA KPEMHUsI | ¥YMeTh aHa/IM3UpOBaTh paboTy
VT TSDKEJIBIX L{BeTHBIX META/IZIOB | IIPOLIeCCOB MPOU3BO/CTBA KPEMHUS U
BBISIBJIITh HAapYLIEeHNUs, IPUBOJALLME K
CHWXEHHIO TeXHUKO-3KOHOMUUYECKHUX
roKasaresen
BiajieTsb BbIOMpaTh ¥ 000CHOBHIBAThH
OITHMaJIbHble 3HAUeHUs
TeXHOJIOTUYeCKUX NlapaMeTpOB
NIPOLIECCOB I10JIyYeHUs] KpeMHHUS
I1K-8.3 IIpuMeHsieT NIPUHLUIIBI 3HATh [PUHLIUIILI PALIMOHA/IBHOTO
paLoHaIbHOT0 TIPUPO/IOTI0/Ib30BaHUs B 06/1aCTH
TIPUPO/IONI0/Ib30BaHuA /Il SHEPrO- | MeTa/lITypPruv KpeMHUsI
U pecypcocbeperkeHust YMeTb NIpUMeHSATh PUHLIUIIBI
TeXHOJIOTMYeCKUX MPOLIeCCOB B | PallMOHATILHOTO IPUPO/0N0Ib30BaHUS
MeTasuTypruyv KpeMHUs U (WIn) | /7Sl SHepro- U pecypcocOepesxeHust
TSDKeJIbIX L|BeTHBIX MeTa/l/IOB TeXHOJIOTMUeCKHUX MPOLIeCCOB B
MeTa/ulypruy KpeMHHs
BnageTs HaBbIKaMM UCIIO/Ib30BaHUS
NIPYHLUIIOB PaL{OHABHOTO
TIPUPOJIONI0/Ib30BaHUs /Il SHEPro- U

[1K-4.3




| | | pecypcoc6epesxenus |

2 MecTo aucnun/iMHbl B cTpykTrype OOII

W3yuenue gucturiiiibl «HoBble HaripaB/ieHUs! B MeTaslIypruy KpeMHUsi» 6a3upyeTcs Ha
pe3ysibTaTaX OCBOEHMs CJeAYIOUMX AWCLUIUIMH/TPakTUK: «CoBpeMeHHbIe — TPOOeMbl
MeTantyprun», «[Ipor3Bo/cTBeHHas MpaKTHUKA: TEXHOJIOrMYecKasi (pOeKTHO-TeXHO/IOTHYeCKast)
NIpaKTHKa», «AHaIu3 TeXHOJOIMYeCKOro ILMK/Ia IIOJlyYeHUs LBETHBIX  MeTa/lJIoB»,
«AHanUTUUeCKre MeTO/bl OLIeHKU CBOKWCTB MHUHEPA/IbHOTO ChIPbsl, META/IJIOB U CIJIaBOB»

HucuunivHa SIBJISIETCS Trpe/ilIeCcTBYIOLeM JJ1s JVCLIUTUIAH/TIPAKTHK:
«[Tpou3BoCTBeHHasi TIpaKTHKa: TpeAAWIUIOMHasi TMpakThKa», «llepepaboTka OTXOZ0B
MeTa/UTypruueckoro Ipou3Bo/CTBa», «OCHOBBI KOJIOTHUECKH YHCTOTO TIPOU3BO/ICTBA»

3 O0BeM AUCIUILIMHbBI

O0beM AMCHMIIIHHBI cocTaBiisieT — 4 3ET

TPpyA0eMKOCTb B aKaJeMHUYeCKHX yacax
. (OpuH akageMuuecKUil yac COOTBeTCTBYeET 45
Bup yueoHo# paboThI
MHHYTaM aCTPOHOMHYECKOI'0 yaca)
Bcero Cemectp Ne 3

OO6111asi TPYA0eMKOCTb AUCLUTITUHBI 144 144
AyJIWTOpHBIE 3aHATHUSA, B TOM UKC/Ie: 39 39

JIEKITUU 26 26

nabopaTopHbIe pabOThI 0 0

MpaKTUYeCKHe/CeMUHAPCKUE 3aHSITHUS 13 13
KoHrakTHasi paboTa, B TOM Umcie 0 0

B (hopme pabOTHI B 3/IEKTPOHHOM
“H(OpPMaLIMOHHOM 06pa3oBaTebHOM 0 0
cpefie
CamocrosiTenbHasi pabora (B T.4. 69 69
KYpPCOBO€ MMPOEKTUPOBAHUE)
TpyA0eMKOCTb IPOMEXKYTOUHOU 36 36
aTTecTaluu
By npome)xyTOuHOW aTTecTalyu
(MTOrOBOr0O KOHTPOJIS TIO UCLIUTLIVHE) JK3aMeH JK3aMeH

4 CTpyKTypa U cojepKaHue JUCLUII/INHBI
4.1 CBopHbIe JaHHBbIE 110 COAEPKaHHUI0 AUCLUII/INHBI

Cemectp Ne 3

No HaunmeHoBaHue HEKL[I/II/IB“ABI KOHTE;;(; HoH paﬁonl% (CEM) CPC dopma
/i pa3jesa u TeMbl Kom Kom Kol Ko | Texymero
JUACIUIIMHBI No Yac. No Yac. Ne Yac. No Yac. KOHTPOJIA
1 2 3 4 5 6 7 8 9 10 11
1 CoBpeMeHHOE 1,2, 10 1 25 Pedepar
COCTOSTHUE U 3,4,
TepCreKTUBBI 5
pa3BUTHS
MeTa/UTyPrunt




KPpEMHUA

MogenupoBaHue
KapboTepMUUYeCKOT
2 0 Ipotliecca 6,7 4
TOJIyYeHHUs
KpPeMHUS

2,3

18

Y CTHBIN
oripoc

PerjuknuHr
OTXO/I0B 8,9,
KPeMHHEeBOro 10

TIPOM3BO/ICTBA

IloBbIIIEHME
KauecTBa
MeTa/lTypruyeckor
0 KpeMHUsl

11,

2,3

2,3

26

Y CTHBII
orpoc

IIpomesxyTouHas
aTTecTalys

36

OJK3aMeH

Bcero 26

13

105

4.2 KpaTKoe cofiep)xaHue pa3/ie/ioB 4 TeM 3aHATHH

Cemectp Ne 3

Ne

Tema

Kpartkoe coaep:xanue

COBpeMeHHoe COCTOsIHHUE
U MepCrieKTUBbI Pa3BUTHA
MeTaJ/l/IypIrur KpeMHUA

CocrosiHue oTpac/v NpOoM3BO/CTBa KPEMHUS B
Hacrosee Bpems. [Ipennpusatus-nponssogureni
KpeMHUs1. TexXHO/I0rnyeCcKuil MpoLiecc MmoJyuyeHust
KpeMHUS B pyAHOTEPMUYECKOU Teun. CeIpbe [/
noJsiyueHusi KpeMHusl. [leun /17151 BbINJIaBKY KPEMHUSI.
TemnepatypHsble 30Hb!I PTTI. IIpoayKThI
KapOOoTepMUUECKOM T/IaBKHU.

MopenvpoBaHue
KapboTepmMHUUeCcKoro
TrpoLjecca rnoay4yeHust
KpEMHUS

[IpumeHeHre MeTO[OB TepMOJUHAMHUUECKOIO
MO/Ie/IMPOBaHUs NPU UCC/Iel0BaHUU
BBICOKOTEMITepPaTyPHbIX MeTa/l/IypruuyeCcKux
nporjeccoB. CTPyKTypa U XxapakTepuCTHKa
nporpaMMHOro komruiekca «Cemnekrop». Metog,
KOHCTaHT paBHOBeCHUsl U MUHMMM3aLYsl. baszoBas
CTPYKTypa MOJie/I1 JUHAMUYeCKOM MeracruCTeMbl,
aJICOPUTMBI UMUTAaLIMU TeXHOJIOTMYECKOTr0 MpoLecca.
KomnbtoTepHsble ((pU3MKO-XMMUUECKHE) MOJe/n
TrpoLiecca BbII/IABKU TeXHUYECKOI0 KPeMHUSI.
BnusiHve n3MeHeHus1 TeMIiepaTypsl Ha (pOpMHpOBaHUe
NIPYMeCHBIX BK/IIOUEHHI B KDEMHUM Ha OCHOBe
ceMype3epByapHOU (PU3UKO-XUMHUUYECKON MOJIEIH.

PeLlMK/IMHT OTXO0/0B
KPEeMHUEeBOro
TPOM3BO/ICTBA

PacmivipeHye cbipbeBoM 0a3bl A1Jisi IPOU3BO/CTBA
KpeMHUs1. [T060UHbIe TPOAYKTHI TTPOU3BO/ICTBA
MeTa/lJTypruueckoro kpemausi. @opmrpoBaHue
TMbUIEBBIX MaTePUaIOB MPU MPOX3BO/ICTBE KDEMHMUSI.
OKOMKOBaHUe LIKXThI C UCII0/Ib30BaHUEM
MeKO(PaKIIMOHHBIX ChIPHEBBIX MaTepHasoB.
[TepepaboTKa 111/1aKOB KPEMHHEBOT'O TIPOU3BO/ICTBA.
MeTtantypruueckue UCIbITaHUS OKOMKOBaHHOM
MUXThL. PUMKO-XUMHUUYECKOe MO/Ie/TMPOBaH1e
KapboTepMHUeCKOro Tporiecca Mmoiy4eHus: KpeMHHUS C
WCI0/Ib30BaHMEM OKOMKOBAHHOM LLIKXTHI.
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IToBrIIeHMe KauecTBa
MeTaJl/ypruyeckoro
KpeMHUs

OkucnuTensHOe pavHUPOBaHWe KPEMHHUSI.
MexaHn3M (OpMUPOBaHUS IPUMECHBIX BK/IHOUEHUH
NIpY KPUCTa/JTM3aliud KpEMHHUEeBOT0 paciljiaBa.
PaduHupoBaHHbBINM TeXHUUECKHU KPeMHUM.
KucnoTHo-ynbTpa3ByKoBOe paHHPOBaHUE
KpeMHus1. TepmojHaMuKa TpoLjecca KUC/JI0THOU
OUMCTKH TIOpOIIKa KpeMHus1. IHTeHCcHUdUKaius
TMIPOLIeCCOB BbIII|e/IaYMBaHUs B Y/IbTPa3ByYKOBOM TOJI€.
BripaiijuBaHre MeToZilaMU HaripaB/IeHHOM
KPUCTa/I/IM3aL[iy U 30HHOM JIaBKU
MYJIbTUKPUCTa/UIMYeCKOro KpeMHusi. HanpaBieHHas
KpUCTanam3anus Kak 3¢ (peKTUBHbIA METOJ, OUMCTKH
kpemHus1. KoadduimeHT cerperatyu.
PaduHupoBaHHbBINM TeXHUYECKHW KpeMHHUN KaK
WCXOZHbBIN MaTepuras [ijisl BbIpallliBaHUs
MYJIbTUKPUCTAIZIOB. ¥ CTAaHOBKA U METO/IMKA
BbIpAI[MBaHUS MYJIbTUKPUCTA/UIOB KpeMHUs. SIBeHuUs
vcrapeHus U cyoimmalivi. XapakTepucTiKa U
TIPUMEeCHBIN COCTaB 00pa3LOB My/TbTUKPEMHHUSL.
[TonyueHrie My/IbTUKPUCTA/I/TUUECKOTO KPEMHUS U3
MeTa/UTypruueckoro CbIpbsi 30HHOM TJIaBKOU (110
Metony bargacapoga).

4.3 IlepeueHb /1abOpPaTOPHBIX PadoT

4.4 IlepeyeHb NPpaKTHUECKHX 3aHATUHN

Cemectp Ne 3

JIabopaTopHbIX paboT He TIPeyCMOTPEHO

. Kosi-Bo akajeMuueckux
Ne TeMbl NIPaKTHUeCKUX (CeMHHAPCKUX) 3aHATHI
4acoB
1 [TepepacuéT cocTaBa HIMXTOBBIX MaTepHasIoB rpH 5
BBE/IEHUM B MO/JieJIb DYJHOTePMHUUECKOH MJIaBK1
2 MarepuasnbHbIi OaaHC padMHUPOBAHUSI KDEMHUSI 4
Onpepgenenuve ¢a30BOro coctaBa MpUMeCHBIX
3 BKJIFOUEHUM 110 JaHHBIM PeHTTeHOCIIeKTPaJIbHOTO 4
MHUKpOaHa/13a

4.5 CamocrosiTes1bHasi padoTa

Cemectp Ne 3

Ne Buj CPC Ko/1-Bo akajjieMmuuecKux
4acoB
1 Harmicanue pedepara 25
2 [ToAroToBKa K NpakTUUeCKUM 3aHSITUSIM 8
3 ITpopaboTKa pa3/ie/ioB TeOPeTUUYECKOr0 MaTepHasa 36

B xo/ie npoBeieHNs 3aHSITUI 110 JUCLUIUIMHE UCTIO/Ib3YIOTCS C/eyIollrie NUHTePaKTUBHbIe
MeTOZbI 00yUeHHsI: TPYIIOBast AUCKYCCHsI




5 IlepeyeHb yueOHO-MeTOANYECKOr0 00ecreueHusl JUCIUTIMHBI
5.1 MeToanueckue yKa3aHUA /1A 00yYarOI[UXCSA 110 0CBOEHHIO JUCHUILTMHBI
5.1.1 MeToauuecKne yKa3aHusl /ISl 00y4alOUXCsA M0 MPAKTHYECKUM 3aHATHIM

Hogble HamnpaB/ieHUs: B MeTa/ulypruyd KpeMHUsI: MeTO/l. yKa3aHUs 110 BbITOTHEHUIO
npakTHueckux pabor / cocr. : A.A. Trotpun, H.B. HemunHoBa. — VpkyTck : U3a-8o UPHUTY,
2018.-91c.

5.1.2 MeToguuecKue yKa3aHusl /IS 00y4aroIUXCs 10 CaMOCTOSITe/IbHOM padoTe:

HoBble HaripaB/ieHUsI B MeTa/UTyPrvd KDEMHUS: METOZ,. YKa3aHUs [Jisi CAMOCTOSITe/TbHOM paboThI
crygeHToB / coct. H.B. HemunHoga, B.C. Xeiider, M.C. JleoHoBa. - 2016. - 16 c

6 @DoHJ OLEHOUHBIX CPEACTB A/l KOHTPOJIA TeKylleill ycrneBaeMOCTHM U TPOBe/eHUsI
MPOME)XyTOUHOM aTTeCTallu M0 AUCI{UIIITHHE

6.1 OreHoYHbIe Cpe/CTBA A/ NPOBeAeHUsA TeKyILero KOHTPOJIs
6.1.1 cemectp 3 | Y cTHBII onpoc
Omnucanue npoueypsl.

[Tocne popaboTKX OT/e/TbHBIX Pa3/ie/ioB TeOPeTUYeCKOTo Kypca 00yuaroIuiicsi OTBeUaroT Ha
KOHTPOJIbHBIE BOTIPOCHI.
ITo Teme «MopenrpoBaHre Kap60TepPMHUUYeCKOT0 MpoLiecca MoiyueHUst KpeMHUsD»

1. 1715 uero UCMOb3yeTCs MeTO/ TEPMOAUHAMUYECKOTTO MO/Ie/TMPOBaHUs B MeTa/LTypPruu?
2. Asnroput™M (hopMUpPOBaHUS NISITUPe3epByapHO TepPMOAMHAMUUeCKOW MOJeu /st
T0JTyueHusl KpeMHUsI TIPY UCTI0/Tb30BaHUM OKOMKOBAHHOM IITUXTHI?

3. B kakom pe3epByape TepMOMHaMHUYeCKOW MATHPe3epByapHOH MOie/U MPOUCXO/AT
OCHOBHbIe (DU3UKO-XUMUUECKUe TIpeBpalljeHus ?

4. KakyMu nokasaresissMyd MOKeT ObITh OXapakTepru3oBaHa CpOPMUPOBAHHAs
NsATUpe3epByapHasi TepMOJMHaMUUecKasi MOZie/ib?

5. KakoBbI npermyliecTBa MporpaMMHOro Komruiekca «CeyieKktop»?

6. B uem oTiMume nsTUpe3epByapHOUM MOZe/M OT paHee CO3/aHHBIX UeThIpeXx-, CeMu-,

BOCbMUpe3epByapHbIX MoJiesen?
ITo Teme «IloBblllIeHMe KaueCcTBa MeTa/l/Iypruyeckoro KpeMHUs».

1. Kakwue BH/bI MaTeprasioB Ha OCHOBE KPeMHMUS UCITOIb3YIOTCA /11 U3rotoBieHuss @OI17?
2. Kakue riprmecHbIe 371leMeHThI B KpeMHHHY OKa3bIBaloT Hanboyibinee BivstHue Ha KIT/1
OOII?

3. Kakue nipeumyiiiecTBa UMeeT MeTO/, II0/IyYeHUs1 YACTOIO0 KPeMHUs1 BOCCTaHOB/IeHUeM
TeTpax/Iopy/ia KpeMHHUS BOJOPOJOM Mepe]| LIUHKOTePMUYECKUM?

4. Kakue meTozbl MpUMEHSAIOTCSA [J/151 TTI0/TyYeHUs MOHOCH/IaHa?

5. Kakas peakuiysi 1e>KUT B OCHOBe MOAUAHOTO MeTO/ja MOy4YeHUs] KpeMHHUsI, U KaKOM ero
TeMIepaTypHbIM PeXXUM?

6. Kakve MeTasuibl UCII0/Ib3YIOTCS B BUJIe TTO/JIOKKHY B YCTAHOBKAX /IS [1O/TyYeHHs]
TTOJIMKPUCTA/IJINYECKOIO KPeMHHUS ?

7. Kakve MeTo/1bI TTepeKpUCTa//IA3aLMH UCTI0J/Ib3YIOTCS [J1s1 OUMCTKH TTOTYTIPOBOJHUKOBBIX
MarepuasoB?

8. B uéM 3aKkrouaeTcsi CylIHOCTb 30HHOM T/IaBKU?

9. Kakoe ot/imure MeToza BblpalljiBaHUs KPUCTA/IOB 110 YoXpanbCKOMY OT APYIUX
M3BeCTHBIX MeTOZI0B Bbl MOkeTe Ha3BaTh?

10. 3HaueHUe U pacuéT Ko3(pduireHTa cerperauyu (Wid pacripefiesieHusi) pUMecH.
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11. Kak ro paBHOBeCHbIM K03(dULeHTaM paciipe/iesieHus IpuMeceil B KpeMHUM MO>KHO
OTpe/ie/iuTh, KaKue 3/1eMeHTbl MeTOJ0M HarlpaB/JeHHOW KpUCTa/IM3alyy yJansitoTCs
Hes3(PPeKTUBHO?

KpuTepuu onieHUBaHM.

Teky1uii KOHTPO/Ib CUMTAETCS TIPO/IeHHBIM ITPU NIPaBU/IbHBIX OTBETax Ha BOMpockl 6osee 50%.
6.1.2 cemectp 3 | Pedpepar

Omnucanue nponeaypel.

[Tocne camoCTOATE/ILHOTO U3yUeHUs] peKOMeHlyeMOU JITepaTyphl Ha NOC/IeIHeH Heflesie
ceMecTpa 00yYaroLMIACS [JO/DKEH MPeJoCTaBUTh NPerofiaBaTe i OTUETHBIN JOKYMEHT I10
nanHomy Buzly CPC B Bujzie pedpepara (TekcT pedepaTa fospkeH ObITh BbinosiHeH Ha 1K, Ha
sucTax 6emoit 6ymaru dopmata A4). [loryckaeTcsi caua B 3/IEKTPOHHOM BH/IE.
[TpumepHasi TemaTuka pedepaToB

1. Bupl KpeMHe3eMcozepyKalliero Celpbsi, [IPUTOLHOIO JJ1s1 IPOU3BO/CTBA
KPUCTA/IJTNYECKOr0 KpeMHMUS.

2 HoBble nepcrieKTUBHbIE BU/IbI YT/1€POJUCTBIX BOCCTAHOBUTE/IEH [/l BBIMJIaBKYA KPEMHHUSI.
3 [ToaroTroBKa IMXTOBBIX MaTepHasoB K I/IaBKe.

4. PasBuTHe KOHCTPYKLMI 3/1eKTporieyueit /sl BbIIJIaBKYA KPeMHUSI.

5 ITpoayKThI pyAHOTEPMUUYECKOM MJIaBKU, OCHOBHBIE XapaKTepHUCTHKU.

6 HoBble TexHO/IOrM4ecKye pelleHus [py MPOX3BO/CTBe U pad)MHUPOBAHUU
MeTa/l/Typruueckoro KpeMHUs.

7. [TporpaMMHBIi KoMIieKce «CesleKTop» Kak 3 (GeKTUBHBINA MeTO/| U3yUeHus
KapOOTepMHUeCcKOro Mporiecca MoyYeHust KpeMHHUSI.

8. Bubl paduHUpPOBaHUS TEXHUYECKOTO KPEMHHUSI.

9. HoBbie MeTo/1bI padMHUPOBaHUSI KDEMHUSI: IOCTOMHCTBA U HEJJOCTATKMU.

10.  O630p MeTOAOB TePMOAMHAMUYECKOTO MO/Ie/TMPOBAHKS TIPUMeHSIEMBIX TPH
TIPOM3BO/ICTBE KPEMHUSI.

11. [TpuMeHeHHe 0COOOUMCTOTO KPEMHHUS.

12.  OcHOBHbIe CBOMCTBA MOTYTIPOBOAHUKOBOI'O KpeMHUS, BIUsHUE [e(eKTOB U TpUMeceil.
13.  KoHcTpykiusi 060pyi0BaHUs [Jisl BbIpALL{UBaHUSI MOHO- U MYJIbTUKPUCTA/VTNYECKOTO
KpeMHUSI.

14.  CnocoOblI TosryueHUs KpeMHUSI TIOJTYTIPOBOJTHUKOBOT'O KaueCTBa.

15.  Tlouck HOBBIX pellleHH} UCTI0Tb30BaHUsI TEXHOT@HHBIX OTXO/IOB MPU MIPOU3BO/ICTBE
KPEMHUSI.

16.  Pacumpenue cbIpbeBO 0a3bl /st IPOM3BO/ICTBA META/LTyPriUueCcKoro KpeMHHUSI.
KpuTepuu onieHUBaHMA.

- ryiyboKasi TeopeTUueckasi mpopaboTKa HuccieyeMbIX Ipob/ieM Ha OCHOBe aHa/li3a U3yueHHbIX
VICTOYHHKOB;

- BCeCTOPOHHee UCTI0/Ib30BaHNe CTaTUCTUUECKUX U APYTUX He0OXOJUMbBIX aHa/IMTUUeCKUX
JJAHHBIX U CBeJleHWI, XapaKTepU3YIOLX paccMaTpyBaeMble MpOLiecChl;

- yMeJiasi CUCTeMaTH3alisi h3y4aeMoro MaTepHasa, 0000I1eHHI0 U BbiZieJIeHUIO TJIaBHOTO;

- QHAJIMTUYECKUM Y KPUTUYECKHH MOX0/] K M3y4aeMbIM (pakTam B MHTepecax rpob/ieMsl,
ToCcTaB/IeHHOMW B paborTe;

- apryMEeHTHPOBAaHHOCTDb BHIBO/IOB, 000CHOBAHHOCTH TPeJ/IOXKEHHI 1 peKOMeH/1alii;

- IOTUYHOCTh, TI0C/Ie/I0BaTe/IbHOCTb U CAMOCTOSITE/TbHOCTh U3/I0’KEeHUSI pelliaeMOoit po6JieMbl.

6.2 O1jeHOYHbIEe Cpe/CTBA J/Is1 MPOBe/ieHUsl MPOMe)XXyTOUHOM aTTeCcTaluu
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6.2.1 Kpurepun wu cpeacrBa (MeTo/bl) OLEHMBAHUA WH/JUKATOPOB [OCTHIKEHUS
KOMIIeTeHI[UM B PaMKaX MPOMeXyTOYHOM aTTeCcTal[uu

CpeactBa
(MeToppBI)
NupukaTop focTHxeHus
S — KpuTepuu oneHMBaHusA OLleHMBAHHA
NPOMEeKYyTOYHOH
arrecTanuu
[1K-4.3 [eMoHCTpUpyeT CIOCOOHOCTE | YCTHOE
pa3pabarbIBaTh TIpe/IJIO’KEeHUS 1o | cobecesoBaHre 0
COBEPILIEHCTBOBAHUIO TEXHOJIOTUUeCKUX | BOIIpOCaM
mpoiieccoB B 0067acTM  TPOM3BO/CTBA | 9K3aMeHAlOHHOTO
KpPEeMHHUSI ouseta
[1K-8.3 JeMOoHCTpUpyeT 3HaHWA  [IPUHLIUIIOB | Y CTHOE
paLMOHA/TBHOTO TIPUPO/IOTIO/IB30BaHUs U | cobeceioBaHHe TIO
YMEeHUs] UX IPUMEHSTh [/l SHepro- M | BOIpocam
pecypcocOepe)keHHUsi  TeXHOJOTMYeCKHX | 9K3aMeHaIlMOHHOTO
TIPOLIeCCOB B MeTa/UIypPriuy KPeMHHUS buneta

6.2.2 TunoBble O1jeHOUYHBbIE CPeACTBA NPOME)XXYTOYHON aTTecTaluu

6.2.2.1 Cemectp 3, TumnoBble oLieHOYHbIE CPeACTBA /i/Isi NPOBe/JeHUs K3aMeHa 10
AUCIUTITHHE

6.2.2.1.1 Onucanue npoueaypsbl

1711 poBeIeHus SK3aMeHa MpeyCMOTPeHbI 9K3aMeHalMOHHbIe OU/IEThI, KaXKBIH 13 KOTOPOTO
BK/IHOUaeT 2 3a/laHus: 1 — OTBeT Ha TeopeTUUeCKHii BOTIPOC (B BU/ie TecTa); 2 - Mpe/|/ioyKeHre
peltieHust Tpo06IEMHOM CUTYaI[UM B METa/UTyPrUueCKOM TIPOU3BO/ICTBE.

TuroBble BOMPOCHI K 5K3aMeHY:

1. Kakue reun UCrosib3yroTCs IIPU I10IyYeHUH KPeMHUS ?

2. Kak BnusieT peakijMOHHasi CIIOCOOHOCTD YT/IePOJUCTOTO BOCCTAHOBUTEJISI HA U3BJIeUeHHe
KpeMHUS

3. Kakoli MeTo/; uConb3yeTcs [j1s1 BOCCTaHOB/IEHUSI KDEMHMUSI U3 ero CoeIMHeHUIN?

4. B kauecTBe OKUCUTESSI TPU OKUC/TUTeTbHOe paMHUPOBAHWN KPEMHUSI IPUMEHSIIOT

S. Kakotli y3en rneun oTBeyaeT 3a BbUIMBKY KDeMHUSI

6. Pacrionokvure xummuyeckre peakliiy B IOPsIfKe UX NIPOTeKaHUs B ITeUn

7. Pacronokvte nprMecy B mopsiZike 3Q(eKTUBHOCTU UX Y/a/eHusl IPU OKUCIUTeTbHOM
paduHMpOoBaHUM (0T Harbosee 3(HeKTUBHOTO K MeHee)

8. JJorosiHuTe OCHOBHYIO peakLiUio BbIIJIaBKU KPEMHUS: +2C =Si+ 2CO

9. CooTHecuTe TeMrepaTyphl C rporjeccaMu (061aCTSMU) MOTyUeHUst KpeMHUS

10. CooTHecUTe NPOAYKT C MPOLIeCCOM MTPOU3BO/CTBA KPeMHUS

11. Kakoe cogepkanve SiO2 10/KHO OBITH B PYZJHOM ChIpbe /1JIsi TPOM3BO/ICTBA
TeXHUYECKOT0 KpeMHUs ?

12. Kakyto Temnieparypy (\circ C) umMeroT peakLIMOHHbIEe Ta3bl IIPU BbIXO/e U3 KOJIOLIHMKA?
13. OCHOBHO KOMITOHEHT I1lJlTaKa IPOU3BO/[CTBa KPEMHMUSI

14. [TpoayKT ra3004MCTKY POU3BO/ICTBA KPEMHUS

15. UTto B/MseT Ha U3BJleUeHWe KpeMHUS B IPOAYKT?

16.  Pacronoxxute 06/1aCTH MPUMeEHeHUs1 KpeMHUs 110 TpeOOBaHMUIO K er0 KaueCTBY OT HU3KUX
TpeOOBaHUH K BBICOKUM

17.  PacripesienuTe UCXOHbIe M KOHEUHbIe MaTepyasbl (IPOAYKTHI) Py JHOTEPMUYECKOU
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I1JIaBKH:

18.  Uro aBAsI€TCS OCHOBHBIM KPeMHe3eMCO/eprKalliiM ChIpbeM J1JIs1 IIPOMBILLIIEHHOTO
TO/TyYeHUs1 KpeMHUS?

19.  Kakasi npumecsh He yansieTcsi IpU OKUCIUTe/TbHOe papMHUPOBAHUM KPEMHUS?
[Tpumepsl 3cce My pa3bopa KOHKPETHBIX CUTYaLHH:

1. Kakue TexHo0rnuecke HapyLieHUs: MOI'yT BO3HUKHYTh [PU Py/I0BOCCTAHOBUTEIBHOM
T/IaBKU?

2. [IpensioKuTe BO3MOXKHOE HUCII0/Ib30BaHUe IbI/IM a300YMCTKY ITPOU3BO/CTBA KPEMHUS,
cozepxkanue SiO2 99 %

3. [To maHHBIM O CO/lep)KaHUU 3JIEMEHTOB TPeJIOKUTL criocob padhMHUPOBAHKS TPeX BHIOB

kpemuust: 1) Si—97,0,Fe — 1,0, Al - 1,2, Ca—0,8; 2) Si — 99,999, Fe — 0,0008, Al —0,00007, Ca
—0,00004; 3) Si - 99,5, Fe - 0,4, Al - 0,09, Ca- 0,01

4. Ha nipearipusiTiie 110 TIPOM3BO/ICTBY TEXHUUECKOTO KPeMHHUS TIOCTYTIA/IA TIPOOBI KBapLiUTa
2-x mectopoxeHnii (KB-1 u KB-2). [laHHble aHa/iM3a XUMHUUECKOTO COCTaBa 00pas3LioB 10
CoZlep>KaHUIO OKCH/Ia Kene3a cieayromue, Macc. %: KB-1 - 0,10; KB-2 - 0,26 - Fe203. Kakou

us 2-x PYAHBIX MaTe€PHUA/IOB MOKHO PEKOMEHA0BATH [JId BBII/IABKU TEXHUYECKOI'O KPEMHI/IH?

5. Kakue TpeboBaHUs MPebSIBIISIOTCS K YT/IEPOAUCTBIM BOCCTAaHOBUTEISIM?

6. [MTonyyaeMblii MeTa/Typruueckuii KpeMHHUM COZiepKUT 60JbIlI0e KOIMYeCcTBO IpUMecei.
YT0o MOXKeT OBITH OCHOBHOW TIPUUMHOM 3TOM 1TPOOIeMBI?

7. Kowmrmanus paccmarpriBaeT BO3MOYKHOCTb MCITO/Ib30BaHKs HOBOT'O THIIA ChIPbS [I/IS1

MIPOM3BO/ICTBA MeTa/I/Typruueckoro kpemuus. Kakve ¢akTopsl cjielyeT yuuTbIBaTh [PU OLIEHKe

KayecTBa KBapLa?

8. Kommnanus pacCMaTpuBaAe€T BO3MOXXHOCTb MCII0/Ib30BAHHWS HOBOT'O TUIIA IM€YU OJIA
MPOKN3BOACTBA META/IJIYPrU4eCKOIr0 KpeMHHA. Kakue ¢)aKTOpr c/leyeT YUUThIBATh IIPU OLIEHKE

KOHCTPYKLAU TTeun?

9. Kakve MeTozibI MO/Ie/IMpOBaHUS TIPUMEHSIIOT [i/1s1 UCC/Iel0BaHUs IPOL|eCCOB
TIPOU3BO/CTBA KDEMHUS?

10.

6.2.2.1.2 Kputepum oleHUBaHUSA

Cnioco6b! repepaboTK1 MeJIKO/IUCTIePCHBIX 0TX0/I0B KDEMHHEBOI'O TPOM3BO/ICTBA.

Y noBnerBopure/bH
O11u4HO Xopomo o HeypoBiieTBopuTe/1IbHO
JeMoHCTpUpyer JeMoHCTpUpyer JeMmoHCcTpUpyer He nemoHcTpupyer
CTIOCOOHOCTh CrocoOHOCTh c1abytro crnocobHOCTh CIIOCOOHOCTh
pa3pabartbiBaTh pa3pabartbIBaTh pa3pabarbIBaTh pa3pabartbIBaTh
TIPe/IJIOXKEHUSI 10 HEKOTOpbIe TIPEe/IJIOXKEHUSI T10 TIPEe/IJIOXKEHUSI T10
COBEPIIIEHCTBOBAHU | TIPE/IJIOKEHUS 10 | COBEPIIEHCTBOBAHUIO | COBEPIIEHCTBOBAHUIO
10 COBEpIIIEHCTBOBAHU TEXHOJIOTUYeCKUX TeXHOJIOTUYeCKUX
TeXHOJIOTUUeCKUX 10 TMIPOIIeCCOB B 00/1aCTH | TIPOIieccoB B 06/1acTH
TIPOLIECCOB B TEXHOJIOTUUECKUX TIPOU3BO/ICTBA MPOU3BO/ICTBA KDEMHHUSI.
obmactu MPOLIECCOB B KpPEeMHUSL.
TIPOU3BO/ICTBA obsactu Cnabo He neMoHCTpUpyeT
KpPEeMHUSI. TIPOU3BO/ICTBA JIeMOHCTPUPYeT 3HaHWS TIPUHLIUTIOB
IeMoHCTpUpYeT KpPEeMHWUSI. 3HaHUS TIPUHLIUTIOB paLMOHA/TBHOTO
3HaHWS IPUHLUMOB | [leMOHCTpHpYeT, paL[OHATBHOTO TIPUPO/IOTI0/TH30BAHUS U
paLMOHA/TBHOTO HO He B TIOJIHOW | TIPUPO/IOTIO/IB30BAHUSI | YMEHHS UX IPUMEHSITh
TIPUPO/[OTI0/TE30BaH Mepe, 3HaHUsI Y YMEHUsI UX [J1s1 SHEpro- u

Usl ¥ YMEHUS UX TIPUHLIUTIOB TIPUMEHSITh [1J151 pecypcocbepesxeHust
TIPUMEHSITh [I7Is paLMoHaIbHOTO SHepro- u TeXHOJIOTMUeCKUX
3Hepro- u TIPUPO/IOTIO/IE30BaH | pecypcocbeperkeHust TIPOLIECCOB B
pecypcocOepeskeH! Ysl MU YMEeHHUsI UX TeXHOJIOTMUeCKUX MeTaJTypPruu KPeMHHUSI.
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g TeXHOJIOT'M4YeCKHX

IMMPUMEHATD /1

TMPOLIECCOB B

TIPOLIECCOB B JHEpPro- u MeTaJlTypruv
MeTasTypruu pecypcocbepe>keHn KPEMHUSI.
KDPEMHWUS. 1 TEXHOJIOTHUYECKUX
TMPOLIeCCOB B
MeTasTypruu
KPEMHUSI.

7 OcHOBHas y4yeOHasA MTepaTypa

1. HemuuHoBa H. B. Kpemnwuii: cBoiicTBa, moayueHue, IpUMeHeHue : yueOHoe ocobue / H. B.
HemunnoBa, B. 3. Kner, 2008. - 271.

2. HemunHoBa H. B. ®u3ukoxumus 1 kapborepmusi KpeMHust : yuebHoe mocobue ripu
MO/IrOTOBKe OakKanaBpoB 110 HarparsieHuio 22.03.02 "Metamnyprus” / H. B. HemuuHosa, 2017.
287.

8 Jono/iHUTE/TbHAA yUyeOHasi IMTepaTypa M CIpaBoOYHast

1. KatkoB O. M. BrimiaBka TeXHUUeCKOro KpeMHuUs : yuebHoe rocobue / O. M. KaTkos, 1999. -
243.

2. TexHoJ10r¥s NOIYIPOBOAHUKOBOIO KpeMHus / 3. C. Panbkesuy, 3. O. IlynsHep, U. O.
UepBoHbiii U Ap., 1992. - 406.

3. Teopus ¥ MpaKTHKa BOCCTAHOBUTEIBHOM 3/1eKTPOI/IaBKU KpeMHuusi / B. W. 3ens6epr [u ap.],
2001. - 450.

4. benbckuii C. C. CoBeplilieHCTBOBaHHe TPOLeCCOB pahMHUPOBAHUS TIPU KapOoTepMHUUYeCKOM
T0JTyYeHUH KPeMHHUs BbICOKOM YaCTOThI : AUCCepPTaLUs ... KaHAHjaTa TeXHUUeCKHX HayK:
05.16.02 / benbckuii Cepreti Cepreesuu, 2009. - 172.

5. HemunnoBa H. B. Pa3BuTure Teopuu 1 MpaKTUKH T0/TyYeHUs] KDeMHUSI BbICOKON UMCTOThI
KapOoTepMHUecKUM CriocobOM : [UCCepTarys ... JOKTOpa TeXHUuecknx Hayk: 05.16.02 /
HemuunoBa Huna BiaaumupoBHa, 2010. - 364.

6. HemunnoBa H. B. TepmoarHaMuueckoe Mo/ie/TMPOBaHKe TTPU U3yYeHHUH KapOOTepMUUeCKOTo
ripoljecca MmoayueHus: KpeMHuUs : MoHorpadwus [a/1s HampaByieHusi 150400 "Metamnyprus” u
HayuHOM crierjuanbHOCTH 05.16.02 "MeTasnyprusi YepHbIX, LIBETHBIX U peJKUX MeTanos"] / H.
B. Hemunnosa, 2013. - 99.

7. TrotpuH A. A. Pa3paboTKa KUC/IOTHO-Y/IbTPa3BYKOBOTO PapHHPOBAHUS KPeMHHUS TIPU
KapOOoTepMHUeCcKOl TeXHOJIOTHY : AUCCepTaLUs... KAHAWAAaTa TeXHuUIecKux Hayk: 05.16.02 /
Trotpun AHjpeit Anekcanaposuu, 2013. - 179.

8. HemunnoBa H. B. KucnoTHo-y/bTpa3BykoBoe pahvHUpOBaHHe KpeMHUs : MOHorpadus / H.
B. HemuunHoBa, A. A. Trotpun, 2017. - 160.

9. JleonoBa M. C. Pa3paboTKa TeXHOIOTHUH MOATOTOBKH IIHUXThI U3 TEXHOTEHHOTO ChIPbS /IS
MPOU3BO/ICTBA KPEMHUS : JUCCepPTaLyA ... KaHAUAaTa TexHuuecknx Hayk: 05.16.02 / JleoHoBa
Mapus CepreesHa, 2017. - 201 5.

10. TrotpuH A. A. OKOMKOBaHHe IINXThl U3 TEXHOT'€HHOT'O ChIPbs /ISl IPOM3BO/ICTBA KDEMHUS :
MoHorpadus / A. A. Trotpun, 2020. - 172.

10



11. TIaT. 2703084, Poccuiickas Pexeparwst, C01B33/00. Criocob nomyueHus TeXHUYeCKOTO
kpemuusi / H.B. HemuuHoBa, A.A. TrotpuH, C.C. Benbckuii; 3asiBUTeNb U aTeHTO00/1a/1aTesh
®I'BOY BO «IPHUTY». — Ne 2019120208, 3asB. 28.06.2019; ory6s1. 15.10.2019 Bros. Ne 29.

12. HoBble HaripaB/ieHUs1 B MeTa/UTYPrUU KPEMHUS . METOAUUeCKUe YKa3aHus [/1s1
CaMOCTOSITe/ILHOM paboThI CTyjeHTOB / VIPpKYT. Hall. ucciiefl. TeXH. YH-T, 2016. - 16.

13. HoBble HamipaB/ieHus1 B MeTa//Typruyd KpeMHUsi [ D1eKTpOHHBIN pecypc] : MeToAuYecKre
yKa3aHusI 110 BBITOTHEHHUIO NMPAKTUYeCKUX paboT 10 HarlpaB/IeHUIo MoAroToBKY 22.04.02
"Metannyprus" (ypoBeHb MaructpaTypsl) / IpKyT. Hall. uccief. TexH. yH-T, 2018. - 21.

9 Pecypcsl cetu VIHTEepHeT

1. http://library.istu.edu/
2. https://e.lanbook.com/

10 ITpodeccuoHaibHBIE Ha3bl JAHHBIX

1. http://new.fips.ru/
2. http://www1.fips.ru/

11 TIlepeyenr WH(OPMALHMOHHBIX TEXHO/JIOTHH, JIMIEH3WOHHBIX W  CBOOOAHO
pacrpocTpaHsieMbIX CHeMa/JIN3MPOBAaHHBIX MPOrpaMMHBIX CPeACTB, MH(pOpMaIMOHHBIX
CIIPaBOYHBIX CUCTEM

1. Microsoft Windows Seven Professional (Microsoft Windows Seven Starter) - Seven, Vista,
XP_prof_64, XP_prof_32 - nocraska 2010

2. Microsoft Office 2007 VLK (moctaBku 2007 u 2008)

3. CBobogHO pacripocTpaHsieMoe rporpaMmMHoe obecrieuenrie CugerenbctBo Ne 2024663922,
Poccuiickasi @enepanys, [IporpamMma st pacdera pacripefiesieHusi 6opa MeXay KpeMHHEM U
IIJITAKOM B BOCCTAaHOBUTEBHBIX ycinoBusix / A.A. WnbuH, H.B. Hemuunosa, H.H. 306HuH, V.A.
IMukanmoBa, A.A. TiotpuH, I'.A. JIOMTHKOB; 3asiBUTe/b W TMareHToobO/azatess ®PI'BOY BO
«VIpHUTY ». Ne 3asBKU 2024662136, 3asB8/1. 30.05.2024; ony6:1. 14.06.2024.

12 MaTepuanbHO-TeXHHUYECKOe ofecreueHHe U CIUIUTHHbBI
1. OkpaH Ha mtatuBe ScreenMedia Apollo-T

2. [Ipoexrop "Epson EB-S18"

11



