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1. KOMIIETEHIIMHM OBYYAIOIIETOCS, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUS TUC U TLIUHBI
(MOZY.JIS)

MNK-1: Cnoco6eH onpeae-nATb OpraHU3aLMOHHbIE U TEXHUYECKNE MePbl MO BbINOSIHEHUIO NPOU3-
BOACTBEHHbIX 3a4aHUI NNaBuUNbHbIM NepeAerioM NPoU3BOACTBA TAXKESbIX LBETHbIX MeTansos

WUIMK-1.1: 3HaeT: - ycTPOWCTBO, HAa3Ha4YeHNe, TEXHUYECKNE XapaKTEPUCTUKUN, KOHCTPYKTUBHbIE OCOBEHHOCTM, NpaBuna
obcnyXmMBaHMS 1 aKCnyaTaumMm NPUMEHSAEMbIX B MMPOMETaNyprum MraBuibHbIX arperaTtoB: OTpaXkaTerbHbIX,
LWAXTHBIX, PyAHOTEPMUYECKMX, 0DOEQHUTENBHbBIX Never, neyver BaHokoBa, KNCOPOAHO-B3BELLEHHON N KUCNIOPOAHO-
drakenbHOW NNaBKW, aNeKTPOaYroBbIX, MHOYKLMOHHBIX NeYen, PbloMUHI-NeYen, BenbL-nevyen, KOHBEPTEPOB,
paHMPOBOYHbIX KOTIOB; - CXEMbI TEXHOTOrMYECKON 06BA3KM Meyvn, NoarLLMX U OTBOLALLNX BO3AYXOMNPOBOAO0B,
ra3oxogos, SJ'IeKTpOCHa6)KeHI/IF|, KUCINOPOAHbIX, ra3oBblX, NAapoBbIX, BOAAHbIX KOMMyHI/IKaLI,VII7I, cucrtem LMpKynaumum n
OoXnaxaeHud; - OCHOBHbIe MeTannyprunyeckme TeXxHonornm npomn3BoacTea TAXernblX UBETHbIX MEeTansios, d.)I/I3I/I‘-IeCKI/Ie
MpOoLLECChI M XMMUYECKUE peaKLmm npoLecca NnaBky LIBETHLIX METANOB U CNNaBoB; - hakTopbl, BAUSIOLLNE HA XOA4
TEXHONOrMYEeCcKoro npoLecca, 1 cnocobbl ynpaBneHus Umu; - AeNCTBYOLWNE CTaHAaPTbl, TEXHUYECKME YCMOBUS,
MOMOXEHMS U UHCTPYKLIMWN MO COCTaBMEHWNIO N OCPOPMIEHUIO TEXHUYECKOW U YY4ETHOM JOKYMEeHTauuu; -
cneumanuanpoBaHHoOe NporpammHoe obecneyeHne NNaBUMBHOMO y4acTKa; - TpeboBaHUS oxpaHbl Tpyaa,
NPOMBbILLIEHHON, 3KONMOMMYECKON U NOXXapHOM 6e30MacHOCTU Ha NNaBUIIbHOM y4acTke

UIMK-1.2: YmMeeT: - oLleHnBaTh Ka4eCTBO U COOTBETCTBUE TEXHNUYECKUM YCMNOBUSAM (TEXHOMOrMYECKMM perfnamMmeHTam)
Cblpbs (LLUMXThI) U 3HEeproHocuTenen (ras, MasyT, KOKCUK, CKaTbl BO34yX, KUCNOPOA, a30T); - perynuposaTh npouecc
NnnaBKW HA OCHOBE AaHHbLIX O COCTaBe MNepensaBsieMblX MaTepranoB, NoKa3aHUn KOHTPOSbHO-N3MeEPUTENbHbIX
NprMbOPOB M BU3yanbHbIX HAbNOAEHWIA; - OPraHM30BbLIBaTh B 3aBMCMMOCTM OT COAEPXKaHUS MeTanna u XMMmM4Yeckoro
cocCTaBa LUMXTbl BEAEHNe npouecca NiiaBk1 B pexxmmax, obecrnevmBaoLlLmx MakcuMarnbHOe M3BNeYeHe metanna u
BbIXOZ FOAHOrO; - KOPPEKTUPOBATL MPOLECCHI NaBku fobaBneHmem nocoB 1 000POTHBLIX MaTepMarnos,
WHTEHCMBHOCTbBIO AYTbS.

UIMK-1.3: BnageeT HaBblkaMU: - KOHTPOSSl COCTOAHMSA 000py40BaHMSI U BCOMOraTeNbHbIX MaTeprarnoB Ans
npoLecca nnaBfeHnst B NeYn; - COCTaBEHNS TEXHUYECKON JOKYMEHTALMM 1S PECYPCHOMO U OpraHn3aLoHHOro
obecneyeHnst npouecca NoAroToBKMN 1 BEAEHUS NNaBKu, pasfnnBKN MeTanna; - MOHUTOPUHra YCTaHOBITEHHbIX
PEXMMOB M KOHTPONMPYEMbIX NapamMeTpoB BeAEHNsI NPOLECCOB MMaBku (Nepennasku U padMHMPOBaHWS LBETHbBIX
MeTarnnoB, NMaeku pya, KOHLUEHTPaTOB, arnoMepaTa, orapka u cniaBoB, bOMUHIOBaHWS, BENbLEBAHUS,
ONCTUNAALMKM, KyNensiymMm) B nevax pasnmyHbiX BUOOB M TUMNOB; - BbIABMEHUS MPUYUH HEFaTUBHBIX U3MEHEHWI
napameTpoB 1 nokasaTenen npoLecca NnaBkuy; - onpegeneHms Mep no yCTpaHeHuo Henonagok B paboTe neyvHbIxX
arperaTtos 1 BcoMoraTenbHoro obopyaoBaHus; - aHanuaa pesynbTaToB NPON3BOACTBEHHON OEATENbHOCTU
noapasaeneHns 3a CMEHY - pacxofa MaTepuarnbHO-TEXHUYECKUX PECYPCOB U SHEProHOCUTENEN, MpUYMH Bpaka nnm
CHWXXEHUS kavecTBa npoaykumm (paboT, ycnyr); - BeAeHWUst Y4ETHOM U TEXHOMNOMMYECKOW AOKYMEHTaUUN Ha ByMaXKHbIX
1 (MUNn) SNEKTPOHHbIX HOCUTENAX

MK-2: CnocobeH onpenenAaTb OpraHN3aunMoOHHbIe U TeXHUYeCKue Mepbl NO BbIMNOJTHEHUIO NPOU3BOACTBEHHbLIX
3alaHUN B OTAENEeHUAX OCHOBHbIX onepau,vm npouecca rmgpomMmeTtannyprmieckoro npou3BoacTtBa TAXenbIX
LUBeTHbIX MeTanmnoBs

UIMK-2.1: 3HaeT: - pacnonoxeHne, yCTPONCTBO, Ha3Ha4YeHne, NPUHLUN AENCTBUS, TEXHUYECKMNE XapaKTEPUCTUKN,
npasuna obcnyxnBaHusa 1 aKcnnyaTauumn rmgpometannyprunyeckoro o6opyaoBaHus (B TOM YMcne cocyaos,
paboTatoLmx No AaBNeEHNEM) N TEXHONOMMYECKO apMaTypbl (3anOpHOW 1 PerynupyoLLein apMaTypbl, CUCTEMBI
TpyOGONpPOBOAOB, HACOCHOIO XO3AWCTBA, AO3UPOBOYHbIX M NOAAKLLINX YCTPONCTB 1 MEXAHU3MOB), MPUMEHSIEMbIX
KOHTPOMbHO-N3MePUTENbHbLIX NPMOOPOB, CPEACTB aBTOMATUKM U CUTHANU3aUmMm B OTAENEHNM OCHOBHbIX onepauui
rMapOMETanypruyeckoro NpoM3BoACTBa; - MPON3BOACTBEHHO-TEXHUYECKNE, TEXHOOMMYECKNE UHCTPYKLUK MO
BEOEHUIO onepauuin rmMapomMeTaniyprmyeckoro Npon3BoACTBa TSPKENbIX LBETHBIX METANNOB; - CNOCOObI BbISBNEHUSA U
pernameHT OENCTBUIA MO YCTPAHEHMIO BbISIBIIEHHbLIX HEMCNPABHOCTEN N OTKITOHEHWI B pexXmMMax paboThl
obopynoBaHus B OTAENEHNM OCHOBHbIX ONepauui ruapomMeTanlyprmyeckoro npon3BoACTBa; - TEOPUIO U TEXHOIOTUIO
rmapomeTannyprmyeckoro NpoM3BOACTBa TSKENMbIX LIBETHBIX METANSOB; - MHCTPYKLMM NO 06ECNeYEHNI0 COXPaHHOCTU
OparoLeHHbIX MeTanoB U NPOAYKTOB, COAEPXALLUNX AparoLeHHble MeTansbl; - TpeboBaHMsA oxpaHbl Tpyaa,
NPOM3BOACTBEHHOW CaHUTapUX, MPOMbILLIIEHHON, 3KONOMMYECKON, MOXapHON U XMMMUYECKon 6e3onacHoCTh B
OTAENeHNn OCHOBHbIX onepauun rmapomMeTaninyprryeckoro npomM3BoaCTBa.

UIMK-2.2: YmeeT: - ncnonb3oBaTb UHOPMAaLMOHHBLIE TEXHONOMMU U CpeacTBa AN aHanm3a U NpoBeaeHNsI pacyeToB
napameTpoB, PEXMMOB 1 NOKa3aTenen npouecca rmapoMeTaniyprmiyeckoro Npon3BoACTBa THXKENbIX LIBETHbIX
MEeTarnmnoB; - BbiAepXXUBaTb TEXHONOMMYECKNE PEXMMbI HA 3aJaHHOM YPOBHE MO MOKa3aHUSM KOHTPOSbHO-
N3MepUTENbHbIX NPMOOPOB 1 AaHHLIM aHaNM30B; - KOPPEKTMPOBATL KMNOYEBbIE NapaMeTpbl TEXHONOMMYECKNX
NpoLeccoB rMapomMeTar-ryprmyeckoro npovMsBoACTBa TSXENbIX LBETHLIX METAaIoB, BIUSOLWME HA KAYEeCTBO
nony4yaemMon NpoayKuun; - ynpaensaTb NpoLeccamMun rmapoMeTanilypruyeckon nepepaboTku pya 1 KOHLEHTpATOB
TSDKEnNbIX LBETHbLIX METannoB, NPOMPacTBOPOB, MPOMbIBHbLIX U CTOYHbIX BOA,; - KOHTPONMPOBaTb NPaBUiIbHOCTb
HACTPOWKM NapamMeTpoB TEXHOMNOrMYECKUX arperaToB rmapomMeTanlypruyeckoro nponM3BoACTBa; - BbISABMATb
HapyLUeHUs: NpaBu 3KCnyaTauum U TEXHUYECKOro obcnyxuBaHns o6opyaoBaH1s rMapoMeTanypruyeckoro
NPON3BOACTBA TSKESNbIX LIBETHLIX METas0B

WIMK-2.3: Bnageet HaBblkamu: - NPOBEPKN TEXHNYECKOIO0 COCTOAHNA OCHOBHOIO, BCnomMoraTtesibHOro O60pyD,OBaHI/IF| n
TEXHOITOrM4Yeckon obBA3KM arperatoB rmgpomMeTannyprn4eckoro npon3BoacTBa THXKesblX UBETHbIX METalsoB; -
pa3p860TKVI Mep No YCTpaHEeHNIo nepexoadaLllnx n I'IpO(bI/IJ'IaKTVIKe TUNOBbLIX NPU4NH OTKMOHEHWI OT YCTAHOBJIE€HHbIX




PEXUMOB paboThbl, HEMOMNAAOK U BHEMMAHOBbLIX MPOCTOEB 0GOPYAOBaAHWUS; - ONPEAENeHUst Mep MO NPEAYNPEXAEHNIO
Opaka 1 NoBbILIEHUIO KavecTBa NepepaboTkM NOCTyNaLWMX B TMAPOMETaNypruiyeckoe NponsBoaCTBO MaTepmaros;
- MPVHATUS PELLEHNIA O pexxMax 06paboTkM NOCTYNMBLLUX B NepepaboTKy WKXThI, PAaCTBOPOB, Myfbbl, FIMAPaToB,
CMEeKoB, LiamoB, 060POTHLIX PACTBOPOB, MPOMbIBHBLIX M CTOYHbLIX BOA, MPOAYKTOB BbilLenavynBaHus v
Knaccudmkaumm; - opraHM3aLmnm TEXHUYECKM NpaBUbHOI 3KCMNIyaTaumm OCHOBHOMO Y BCMIOMOraTernbHOro
060py0oBaHUs, TEXHOMNOTMYECKOW 0OBA3KN N KOHTPOIbHO-M3MEPUTENBHBIX YCTPOWUCTB B OTAENEHUN OCHOBHbLIX
onepauuin rMapomMeTaniypruieckoro NpoM3BoACTBa; - BEAEHUS YYETHOW Y TEXHONOMMYECKON JOKYMEHTaLuUmn Ha
GYMaXkHbIX 1 (M) SMEKTPOHHBIX HOCUTENSIX B OTAENEHUW MMAPOMETanypruiyeckoro Npou3BoaCTBa

B pe3ynbTaTe 0cBOEHUSI AUCHMIJIMHBI (MOIYJIS1) O0Y4AIOUIUIACS H0/KEH

1.1 [ 3narh:

1.1.1| 1. Teopun MeTanIypru4ecKux MpoIeccoB, UCIOIb3YEMbIX AJIsl KOMIUIEKCHON mepepaboTKH LIMHKOBBIX KOHLIEHTPATOB;
OCHOBBI TEPMOJUHAMHKH U KUHETUKH, IPOLECCOB IIIABKH, BBILIETaYNBaHNs, pa3lelIeHNs] U OCAKAECHHS METaIIOB,
KOHIICHTPHPOBAHUS PACTBOPOB, 3aKOHOMEPHOCTH 00€3BOKUBAHMS ITyJIBIT M TPOMBIBKH OCaKOB. YCTPOHCTBO M IPHHITUII
JCHCTBHUS alllIapaToB, HATIPABICHUS UX PA3BUTHS U COBEPIICHCTBOBAHMUS; 3aKOHOMEPHOCTH, HHTCHCU(DHUKAINN IIPOIIECCOB
MOTy4eHHUs IMHKA.

1.1.2 | 2. MeTononorudeckue OCHOBBI PallMOHAIBHOTO UCIOIB30BAaHMS TPUPOAHBIX PECYPCOB H 3aIUTHI OKPYIKAIOIIEH CpeIbl
MOTy4eHHMs IMHKA.

1.1.3 | 3. MeTononorudeckue OCHOBBI MPOLIECCHOTO MOAX0/.

1.2 | YmeTh:

1.2.1 | 1. BebupaTs nponmcu XUMHIECKUX PEaKknnii METaUTyprHYeCKIX IPOIECCOB U MX (PU3NKO-XUMHUIECKOTO aHAIIN3a;
HEOOXOANUMBII MaTeMaTHYeCKH ammnapaT UCCIeJOBaHUS TePMOJUHAMUKY M KHHETHKH Ipoliecca, U MEXaHU3MOB
nepepabOTKU IMHKOBBIX KOHIIEHTPATOB; UCIIONIB30BaTh METOI0JOTHUIO TEXHOIOTHUECKUX PACUETOB JUIs BBIOOpA OCHOBHOTO
o00opymoBaHus; (GOPMYIHPOBATH PEKOMEHIAIINH 110 HHTCHCH(DUKAIINH TIPoIiecca U yIyJIICHU Ka9eCTBa IPOTYKIIHH.

1.2.2 | 2. ®opmynupoBaTh 33124 110 PALHOHATBHOMY HCIIOIb30BAHUIO IPUPOIHBIX PECYPCOB M 3AILUTHI OKPYKAIOMIEH Cpebl
MIOJTyYeHHS IIMHKA.

1.2.3 | 3. ®opmynupoBaTh 3a/1a4¥ MPOLECCHOTO MMOAX0/1a OTyYEHHS I[IHHKA.

2. CTPYKTYPA U COAEPKAHUE JTUCHUIIJIMHBI (MOAYJIS)
Koz HanmeHoBaHMe pa3/iesioB U TeM /BUJ 3aHATHSA/ Cemectp | Yacos | IIp.moar. IIpumeyanue
3aHATHSA / Kypce 4acoB
Paznen 1. TexHoJiorum noJiydeHust HUHKA 0
1.1 Hcropus pa3BuTusi OTEYECTBEHHON METAJUTYPruu IIMHKA. 4 1 0
Mpuposoe npou3BocTBO. CBONCTBA, CXEMBI,
IIPOMU3BOJCTBA U 00nacTu norpebaenus nunka. Cocras
KOHIICHTPATOB U TIOATOTOBKA UX K 00xwury. /JIek/
1.2 Hcropus pa3BuTusi OTEYECTBEHHON METAJUTYPryuu IIMHKA. 4 30 0
Mpuposoe npou3BocTBo. CBONCTBA, CXEMBI,
IIPOU3BOJCTBA U 00nacTu norpedaeHus nunka. Cocras
KOHIICHTPATOB U TOATOTOBKA UX K 00xwury. /Cp/
Kon HaunmenoBaHue pa3iesioB U TeM /BH/ 3aHATHS/ Cemectp | Yacos | IIp.moar. ITpumeuanue
3aHATHS / Kype 4acoB
Pazgen 2. O6:kur cy/ib(pHIHBIX HIMHKOBBIX 0
KOHIIEHTPATOB
2.1 TexHoMOrMUecKue MpoLecChl MpU nepepadoTke 4 1 0
LUHKOBBIX KOHIIEHTPATOB MUPOMETAITYPrHIeCKUMHU
crocobamu, UX CyImHOCTh. OCOOCHHOCTH OKHCIUTEIBHO-
CYIb(PaTU3UPYIOLIETO 00KUTAa KOHIIEHTPATOB AJIS
THPOMETAJTy pruuecKoi mepepaboTKH orapka.
[ToBeeHMEe KOMITOHEHTOB KOHIIEHTPATA ITPH OOXKHTE.
TpeboBanus, mpeapaBisgeMsle k orapky. [IpakTika
o0xwra. CocTaB IPOIYKTOB OOKUTa U MTOKa3aTeIH
nporecca. /Jlex/
2.2 TeXxHOIOTHYECKUE MPOIECCHI MPH TIepepadoTKe 4 38 0
IIMHKOBBIX KOHIIEHTPATOB MTIPOMETAIITYPIrHIECKUMHA
croco6amu, ux cymHocTs. OCOOEHHOCTH OKHCIUTEIBHO-
CyNb(aTH3NPYIOETO 00XKNTa KOHIIEHTPATOB IS
THIPOMETAJUTY pridecKoi iepepadoTKH orapka.
IToBeneHne KOMIIOHEHTOB KOHIIEHTPATA IIPH OOXKHTE.
TpeGoBanusi, npeabsBisieMble K orapky. [IpakTrka
o6xwura. CocTaB POIYKTOB OOKHUIa M TIOKa3aTeIn
mpornecca. /Cp/

Koxn HaumeHoBaHue pa3iesioB U TeM /BU/L 3aHATHUSI/ Cemectp | Yacos | Ilp.nmoar. IIpumeyanue

3aHATHSA / Kypce 4acoB




Pa3gen 3. BelesiaunBanue HMHKOBOIO Orapka.
O4HCTKA PACTBOPOB. JIEKTPOOCAKIEHIE

3.1

XapaKkTepHUCTHKA IPOIECCOB, BHIIICTAYHBAHUT
IUHKOBOTO orapka. Kitaccugukanms orapka. [TapameTps
1 COCTaB MIPOTYKTOB BBIIIEIAUNBAHUS U TOKA3aTEIIN
nponecca. Knaccudukanus npumeceil LTMHKOBOTO
ANIEKTPOJINTA, X BIMSIHUC Ha PE3yIbTATHI IEKTPOIIH3a
pactBopa cynbdara IHHKa U XapaKTEPUCTHKA CIIOCOOO0B
OYKCTKH PACTBOPOB (THIPOIUTHYCCKAS,
LEMCHTALMOHHAS, XUMHYECKasl SKCTPAKIIMOHHAS).
OCHOBHBIE CBEJICHHS O TEOPHH NIEKTPOOCAKICHNUS [INHKA
13 CyIb(PaTHBIX pacTBOPOB. OCOOCHHOCTH IMEKTPOTHBIX
nporeccoB. IlepeHanpsbkeHne BbIICICHUS BOJOPOA HA
KaToJIC ¥ €ro 3aBUCHMOCTb OT ITAPAMETPOB AIEKTPOIIH3A.
Mupkymsimus anexTpoinuTta. CocoObl OXITaKACHHUS
JNEKTposInTa. BiMsiHME cocTaBa AJIEKTPOJIUTA U YCIOBUI
ANIEKTPOJIM3a Ha IToKa3aTesu mpouecca. /Jlex/

32

XapaKkTepuCTUKA IPOLECCOB, BHILEIAYNBAHUH
IIMHKOBOTO orapka. Kimaccugukanms orapka. [TapameTps
U COCTaB IIPOIYKTOB BBIIEIAUUBAHUS U TOKA3aTEIIN
nponecca. Knaccudukanus npumeceil LTMHKOBOTO
ANIEKTPOJINTA, X BIMSIHUC Ha PE3yIbTaTHI IEKTPOIIH3a
pacTBOpa Cynb(ara IMHKA U XapaKTePUCTHKA CIIOCO00B
OUYHUCTKH PacTBOPOB (TUAPOIUTHYECKAS,
LIEMEHTALMOHHAsI, XUMUYECKas SKCTPAKLIMOHHAS).
OCHOBHBIE CBEJICHHS O TEOPHH EKTPOOCAKICHNUS [IHHKA
U3 CyIb(PaTHBIX pacTBOPOB. OCOOEHHOCTH IEKTPOJHBIX
npoueccoB. [lepeHanpspkenue BelIeNeHUS BOJOPOa Ha
KaToJIe ¥ €ro 3aBUCHMOCTb OT ITAPAMETPOB TEKTPOIIH3A.
Mupkymstmus anexTpoinTta. CrocoObl OXITaKACHHUS
JNEKTpoNINTa. BiMsiHME cocTaBa AJIEKTPOJIUTA U YCIOBUI
JJIEKTPOJIN3a Ha MoKa3aTenu mpoiiecca. /J1ab/

33

XapaKkTepHCTHKA IPOLECCOB, BRIIIETaYHBAHUI
IHKOBOTO orapka. Kimaccudukanus orapka. [Tapamerpst
1 COCTaB MIPOTYKTOB BBIIEIAUUBAHUS U TTOKA3aTEIN
npouecca. Kinaccndukanus npuMeceil UHKOBOTO
SNIEKTPOJINTA, X BIMSIHUC Ha PE3yIbTaTHI IEKTPOIIH3a
pacTBOpa Cynb(ara IMHKA U XapaKTePUCTHKA CIIOCOO0B
OYHCTKH PACTBOPOB (THIPOIUTHUYECKAS,
LEMEHTALUOHHAS, XUMHUYECKasl SKCTPAKIIMOHHAS).
OCHOBHBIC CBEJICHHS O TEOPHH IEKTPOOCAKICHNS [IHKA
u3 cynb(haTHBIX PacTBOPoB. OCOOEHHOCTHU MEKTPOTHBIX
npoueccoB. IlepeHanpsikeHue BeIIEIEHU] BOAOPOAa Ha
KaTOJIE U €r0 3aBUCHMOCTh OT IIapaMeTPOB EKTPOIIH3a.
Hupkymstmus anexTpoianuta. CHocoObl OXIIaKICHHUS
JNEKTPOJINTA. BiMsiHME cocTaBa JIEKTPOJIMTA U YCIOBUI
3NIEKTPOJIM3a Ha MoKa3arenu npouecca. /Cp/

55

Kon
3AHATUSA

HaumenoBaHue pa3iesioB u TeM /BUJ 3aHATHS/

Cemectp
/ Kypc

Yacos

Ip.moar.
4yacoB

IIpumeuyanue

Pa3nen 4. IInpomeTtaiiyprusi IMHKOBBIX
npoMnpoaykToB. IlosyueHne NONyTHBIX MPOIYKTOB

4.1

XapakTepuCTHKA IIUHKOBBIX KeKOB. CIIOCOOBI U OCHOBHBIE
ITOKA3aTeIHN UX MepepadoTKH MHPOMETAILTYPIrHIeCKUMHA
crocobamu — BeIbLIEBAHNUE, TIABKA B IUIABIJIBHBIX MTEUaxX
C OTTOHKOH IIMHKA. XapaKTEepHUCTHKA CII0cOO0B
nepepaboTku. PU3NKO-XUMUUECKas! CYIIHOCTb.
JuCTHIIIAMS TMHKA, KOHACHCAINS [TMTHKOBEIX ITapOB,
padunupoBanue. ['mapomeramtyprudeckas nepepadorka
BEJIbLI-OKCHO0B. /JIek/




4.2 XapakTepuCTHKA IIMHKOBBIX KeKOB. CIIOCOOBI U OCHOBHBIE 4 28 0
MIOKa3aTeNM UX NepepaboTKU MTHPOMETAITYPruueCcKUMI
crioco0amMu — BeTIbIIEBAHHUE, TUIABKA B IUTABIJIBHBIX MTeUax
C OTTOHKOH IWHKA. XapaKTePHCTHKA CIIOCOO0B
nepepaboTku. PUNKO-XUMUUECKas! CYIIHOCTb.
JMcTHIuIAINS IMHKA, KOHJICHCALMS [INHKOBBIX MAPOB,
paduaIpoBanne. ['mapomeramrypriudeckas nepepadboTka
BeNbL-0KcuaoB. /Cp/

Koz HanmeHoBaHMe pa3iesioB U TeM /BUJ 3aHATHSA/ Cemectp | Yacos | IIp.moar. IIpumeyanue
3aHATHSA / Kypce 4acoB
Paznes 5. Oxpana okpyxarouieii cpeasl B 0

MeTAJJIyPpruu HUHKA

5.1 Pabota 1o BHEIPEHHIO 3KOJIOTHIHBIX TEXHOIOTHH, 4 1 0
YMEHBIICHUIO BHIOPOCOB B aTMOC(epy, COPOCOB B BOZOEM
1 YTUIM3aLUH B TPOU3BOICTBEHHOM IUKIIE
00pa3yronuxcs TBEPAbIX 0TXO0B. /JIex/

5.2 Pabota 1o BHEIPEHHIO SKOJIIOTHIHBIX TEXHOIOTHH, 4 40 0
YMEHBIICHUIO BHIOPOCOB B aTMOC(epy, COPOCOB B BOZOEM
1 yTWIN3ALHU B TIPOM3BOJCTBEHHOM LIMKJIC
00pasyronmxcs TBEpAbIX 0TX00B. /Cp/

Koxn HaumeHoBaHue pa3iesioB U TeM /BU/ 3aHATHUSI/ Cemectrp | Yacos | Ilp.nmoar. IIpumeyanue
3aHATHSA / Kype 4acoB
Paznen 6. [IppHOUNBI TEXHOI0THYeCKOTO 0

NMPOEKTHPOBAHNS LIEX0OB U MepeiesioB

6.1 Merammyprudeckuii ieX B CUCTEME METaTypru4ecKoro 4 1 0
3aBoja. McxonHbIe JaHHBIE IS TEXHOJIOTHIECKOTO
MpOoeKTUpoBaHusl. OCHOBHBIE TEXHHUECKUE HATIPABICHUS
B IIPOCKTHPOBAHUH. XapaKTEPUCTUKA 3aHUI
METaJUTyprudeckux exoB. [loscHnTepHAS 3aITiCKa,
TEXHOJIOTUYECKHE U CTPOUTENbHBIC peneHust. /JIex/

6.2 Mertamryprudeckuii iex B CUCTEME METaJLIIypru4ecKoro 4 40 0
3aBoja. McxonHble JaHHBIE JJIs1 TEXHOJIOTUYECKOTro
npoektupoBaHuss. OCHOBHBEIE TEXHUYECKHE HAMIPABICHAS
B IIPOEKTUPOBAaHUM. XaPAKTEPUCTUKA 30aHUN
MeTaJuTypruyeckux 1exoB. [loscHuTenbpHas 3amucka,
TEXHOJIOTUUECKUE M CTPOUTENbHBIC peteHust. /Cp/

3.0HEHKA KAYECTBA PEAJIM3ALIMU JUCHHUIIIMHBI (MOAYJIS)

3.1. Texymuii KOHTPO./1b

@DopMBI ¥ BHIBI TEKYIIETO KOHTPOJIS MO TUCIUIIINHE, BUJIBI 3aJaHNH, KPUTEPUH UX OILICHUBAHHA, paclpeaeieHie 0aIoB Mo BHIaM
Tekyero kouTpois B BPC (mpu ucnons3oBannmn) pa3padaThIBalOTCs IPENOAaBaTeNIeM TUCIUIUIUHEL C YIeTOM €€ ClielU(pUKY U
JIOBOZISITCS IO CBEJICHUS O0yYalOIUXCs Ha IEPBOM Y4eOHOM 3aHSATHH.

Texymuit KOHTPOJIB YCIIEBAEMOCTH OCYIIECTBIECTCS MIPENoAaBaTeIeM JUCIUININHBI B paMKaX KOHTaKTHOH paboTH U
CaMOCTOATENBFHOM PaboTHI 00yUaroIMXCS.

Bo3MoxkHBI pazinnuHble (OpMbI IPOBEACHHS TEKYIIEH aTTeCTallii: YCTHBIA OTBET, TIMCEMEHHBINH OTBET, KOMITBIOTEPHOE
TECTHPOBAHUE, BBITOJHEHNE MPAKTHYECKOTO 3aJaHUs B AJIEKTPOHHOM HH(popMarmoHHo-00pa3oBaTensHol cpene (QNOC).

s pukcupoBaHMs pe3ynbTaTOB TEKYIIEro KOHTPOJIS MOXKET HcTionb3oBaThest DMOC.

3.2. lIpomMe:xyTOoUHas1 aTTecTalUsl

IIpomexxyTodHas aTTecTanys M0 AUCIHUILIHHE TPOBOAUTCS C UCTIOIF30BAHUEM BOIIPOCOB M 33JaHUH M3 KOMIUIEKTA OI[CHOUYHBIX
Mmatepuanos (KOM) no nucuuruiine.
Orenka c(hOpMUPOBAHHOCTH KOMIIETSHIMH (4aCTH KOMIIETECHIIMN) OCYIIIECTBIISICTCS HA OCHOBE OICHKH:

O 3HAHHUEBBIX PE3yIBTATOB — MPOBEPSAIOTCS Yepe3 TECTOBBIE 3aIaHHS C BHIOOPOM OJHOTO WM HECKONBKUX IPABHIBHBIX
OTBETOB, @ TAKXKE YEPE3 YCTHBII UM MUCbMEHHBIN OTBET HA TEOPETUYECKUE BOIIPOCHL;
0 YMCHUH W BIaJICHUH — IPOBEPSIOTCS Yepe3 BHIIOIHEHUE NPAKTHIECKHUX, JA0OPaTOPHBIX WM MPOSKTHBIX 3aJaHHH, a

TaKKe uepe3 perIeHNe THITOBBIX MPOEeCCHOHANBHBIX 33/1a4.

Kpurepun oneHHBaHNS TEOPETUIECKUX BOIIPOCOB U TECTOBBIX 3aIaHHUIA:

«otiuHo» — 90—-100% npaBUIBHBIX OTBETOB;

«xopouo» — 76-89% npaBUILHBIX OTBETOB,

«YIOBJIETBOPUTEIBHO» — 60—75% NpaBUIBHBIX OTBETOB;
«HEYIOBICTBOPUTENBHO» — MeHee 60% MpaBUIBHBIX OTBETOB;

«3auteHo» — 60—100% npaBUIILHBIX OTBETOB;

«He3auTeHo» — MeHee 60% MpaBUIIBLHBIX OTBETOB.

Kpurepun oneHHBaHNS MPAKTUYECKHUX (IPAKTHKO-OPHEHTHPOBAHHBIX) 3aaHUH:

O «OTJIMYHO» — 3a/IaHUE BBIIIOJHEHO MOJIHOCTHIO, 0€3 OMNOOK M HEAOUETOB; MPOJIEMOHCTPUPOBAHO CBOOOTHOE BlIAJICHUE
MaTepualioM, YMEHHE IPUMEHATh 3HaHUS B CTAaHAAPTHBIX M HECTAHIAPTHBIX CUTYaLUsX;

I o




U

O

O

U
|

«XOPOILO» — 3alaHKE BBITOIHEHO MOTHOCTHIO, JOMYIICHBI He Ooliee OJHOW HEerpy0oi OMMOKM MM OJHOTO-ABYX
HEI0YETOB;
«YJIOBJICTBOPHUTEIIFHO» — 3aJJaHNE BBIIIOJIHCHO HE MEHee 4eM Ha 2/3; MOMyIIeHBI OJHa Tpy0ast Win JIBe-TpH HerpyObIe
OmMOKH, HO 00IIas JIOTHKA PEIICHHsT COXPAaHEHa;
«HEYIOBIETBOPUTENBLHO» — 3a/laHHE BBIIIOJHEHO MeHee YeM Ha 2/3; nomyIeHsl rpyoble omMOKH, CBUAECTEIbCTBYIOIIUE O
HETIOHUMaHHUHU CYTH 33/IaHUs WK OTCYTCTBUHM HEOOXOANMBIX YMEHUMH;
«3auteHo» — 60—100% mpaBUIIBHBIX OTBETOB;
«HEe3auTeHO» — MeHee 60% MpaBHIBHBIX OTBETOB.
OO0111E TOT0XKEHUS
Bo3MOoxHBI pa3nugHbie (POPMBI IPOBEICHHS TIPOMEKYTOTHON aTTECTAIIMN: YCTHBIH OTBET, MUCEMEHHBIH OTBET, KOMIIBIOTEPHOE
TECTHPOBAaHUE, BBIITOJHEHNE MPAKTHUECKOTO 33aHUs B AJIEKTPOHHOM HH(popMannonHo-06pazoBaTenbHol cpene (QNOC).
Kasxaplit oOyuatomuiics monyyaeT yHUKaIbHBIM BapUaHT 3aJaHui, cHOPMUPOBAHHBIN M3 KOMIUIEKTA OLEHOUYHBIX MaTEPUAJIOB.
HTorosas oreHKa BBICTaBISAETCS € Y4ETOM KaK TEKYILEro KOHTPOIs (IPH HATMYUM), TAK U PE3YIBTATOB IPOMEXKYTOUHOM
aTTECTAIlHH.
KoMIIIeKThI OIeHOYHBIX MaTepPHAIoB pa3padaTeIBaloTCA Ha Kadeape u cooTBeTcTByIoT Tpebosanmsam ®I'OC BO, coneprxkanuio
paboueil mporpaMMbl U HHIUKATOpaM KOMIICTEHIUH B 4acTH, (POPMHUPYEMO B paMKax AUCLHUIIINHEL

4. YHEBHO-METOJNYECKOE U UH®OPMALIMOHHOE OBECIIEYEHHME TUCIIMITJIMHBI (MOZY JIS)

4.1. PexomeHnayemasn Jquteparypa

4.1.1. OcHoBHas1 IMTepaTypa

ABTOpBI, COCTaBUTENN 3ariaBue W3narenscTBO, roI On.aapec
JI1.1 |boraanosuy K. U. CepeOpo, CBUHEL ¥ IMHK: MOHOTpadust [etporpan: 6.1., 1919 |https:/biblioclub.ru/in
dex.php?
page=book&id=46918
0
JI1.2 | AmupacnanoB A. A. OCHOBHBIE THITBI MECTOPOKICHUHN CBUHIIA U Mockaa: https://biblioclub.ru/in
[IUHKA: MOHOTpadus T'ocreonTexusaar, dex.php?
1957 page=book&id=47955
4
JI1.3 |Iesepauna A. U., MerToap! 21€eMEHTOOPTaHUYECKON XUMUM: HUHK. Mocxksa: Hayka, 1964 | https:/biblioclub.ru/in

Kouemkos K. A.

Kanmuii: MoHOTpadus

dex.php?
page=book&id=70701
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4.2.1 IlepeveHs THIEH3UOHHOIO M CBOOOHO PACIIPOCTPAHAEMOI0 NPOrPAMMHOIO0 0GecreyeHus

KoMIutekT THIeH3HOHHOT0 M CBOOOIHO pacIpoCTPaHAEMOro IPOrpaMMHOTO 00ECIIEUeHNUS, B TOM YHCIIC OT€IECTBEHHOTO
HPOU3BOJCTBA, KOTOPBIM 0OecIieueH YHUBEPCUTET:

1. Onepanmonnas cucrema Microsoft Windows (Bepcun, monnepxusaemsie TY YI'MK) miti oTedecTBeHHBIE OllepaiiOHHEIE
cucTeMsl Ha 0a3e Linux, COOTBETCTBYIOIIME TPpeOOBaHUAM HH(DOPMAIIIOHHOH 0€30MacHOCTH U MOAIEpKIUBaeMble HHPPaCTPYKTypoid
YHHUBEPCHTETA.
2. ArtuBnpyc Kacriepckoro (JIMIieH3npoBaHHOE aHTUBHPYCHOE pelIeHue, mpuMeHsseMoe B U T-mHppacTpykType YHHBEpPCUTETA).
3. CpenctBa cereBoii 6e3omacHocTH 1 GrbTpanun Tpaduxa SkyDNS.
4. O¢ucHoe nporpammHoe obecrieyenne cemeiictsa Microsoft niam coBmecTumslit opucHbiil maket («P7-Oducy», OnlyOffice,
LibreOffice), obecnieunBaronuii paboTy ¢ TEKCTOBBIMHU TOKYMEHTAaMH, IEKTPOHHBIMH TAOJUIIAMH, IPE3CHTAIMSIMUA U 0a30BBIMH
(dhopmaramu oOMeHa.
5. Bpay3eps! u cpeacTBa gocTymna k Bed-pecypcam (Snmexc.bpaysep, Google Chrome, Mozilla Firefox, Microsoft Edge),
HacTpoeHHbIe Ha paboTy ¢ DMOC, OMOIMOTEYHBIMH U 00Pa30BATEILHBIMU OHJIAHH-TTAT(HOPMAMH, C YCTaHOBICHHBIMU

ceprudpukaramu Mualludpsr PO.

6. CpencTBa paboThI ¢ apxuBaMHu U (haiinoBoii cuctemMotit (Hapumep, 7-Zip, WinRAR nnm BcTpoeHHBIE CpeicTBa ONepanioHHOMN
CHUCTEMBI).
7. CpenctBa mpocMmoTpa u 006pabotku PDF-nokymentoB Adobe Acrobat Reader, i Bctpoennsie cpeactaa OC.
8. I'padmaeckuii pexakrop Paint. NET wmm ero kpoccruatdopmennsie ananoru (GIMP u np).
9. Texcrosslit penaktop Visual Studio Code mmu coBMecTUMBIE KpOocCIIaT(GOpMEHHBIE PEIIEHHS C OTKPBITHIM HCXOIHBIM KOTOM.

4.2.2 llepeyens npodeccHoOHAIBHBIX 0a3 TaHHBIX 1 MH(POPMAIHOHHBIX CIPABOYHBIX CHCTEM

4221

Poccuiickue »ypHaibl B cBOOOTHOM J0CTYIE HAyYHOI anekTpoHHO# Oubanotexka eLIBRARY.RU

4222

CnpaBouHast mpaBoBast cuctema KoncynsranTllmoc

5. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MO JIST)

5.1 O0mas xapaKkTepucTHKA y4eOHbIX ayIMTOPHIi M MHbIX IOMeIleHH i

I[I/ICI_II/IHJ'II/IHa (MOI[yJ'IB, HpaKTI/IKa) PCaAIM3yCTCs B y‘-Ie6HBIX AYAUTOPHUAX AT TPOBCACHUS y‘I€6HI>IX SaHﬂTHﬁ, OCHAII€HHBIX
O60pyI[OBaHI/IeM 1 TEXHUICCKUMU CPEACTBAMU O6y‘-IeHI/ISI.
Y4eOHble ayIUTOPUH AJISl IPOBEACHUS 3aHIATUN JIEKIHMOHHOTO THIIa YKOMILIEKTOBAaHb! yueOHONH MeOeNbl0 U TEXHUIECKUMU
cpelacTBaMu O0yUeHHsI: MyJIbTUMEANITHOE 000py/J0BaHKeE IS IPEIOCTABICHHUs y4eOHOH nHOpMALUK ay TUTOPHH (CTAIHOHAPHOE
W TIEPEHOCHOE) U (TP HEOOXOJMMOCTH) 3BYKOYCHITHBAIOIIee 000pyAOBaHHE (CTAI[IOHAPHOE WITH ITEPEHOCHOE).



https://biblioclub.ru/index.php?page=book&id=469180
https://biblioclub.ru/index.php?page=book&id=479554
https://biblioclub.ru/index.php?page=book&id=707013

Y4eOHbIE ayTUTOPUH AT MPOBEACHHS IPAKTUIECKUX 3aHATHH, B TOM YHCJIe CEMHHAPCKOTO THUIA, TPYIIIOBBIX U HHANBUIYaIbHBIX
KOHCYJbTAIUi, TEKYIIEro KOHTPOIS U IIPOMEKYTOUHON aTTeCTallui YKOMIUIEKTOBAHbI y4eOHOH MeOebi0 U TeXHHUECKUMHU
CpeacTBaMH 00yUYCHUS: MyIbTUMEINIHOE 000pyI0BaHHE (CTaMOHAPHOE HITH MTEPEHOCHOE) U (IIPH HEOOXOANMOCTH)
3BYKOYCHIINBAOIIEee 000pyIoBaHUE (CTAIIMOHAPHOE HIIH TIEPEHOCHOE).

ITomenieHue st CaMOCTOSATENBHON PaOOThI OCHAIIEHO KOMITBIOTEPHOM TEXHUKOW C BO3ZMOYKHOCTBIO TMOAKIIIOUEHUS K CETH
"HuTeprer" n obecriedeHHeM J0CTYIIa B 3IEKTPOHHYI0 HH(POPMAIMOHHO-00pa30BaTEIbHYIO Cpey.

AKTyanbHBIE CBEJICHNS O HUTHIUH 000PYIOBaHHBIX yUeOHBIX KaOMHETOB M 0OBEKTOB JUTA IIPOBEICHUS MIPAKTHIECKHIX 3aHATHH
Hpe/CTaBICHBI B CHIEUATBHOM pa3zuene «CBeneHns 06 00pa3oBaTeIbHON OpraHU3anum» OQHUIHAIBHOTO CaliTa yHUBEPCUTETA.

5.2 IlepeyeHb cieNUATHM3MPOBAHHBIX AYTUTOPHIi, 0CHALEHHBIX JIA00PATOPHBIM 000PYI0BaHUEM (3aIOJIHSIETCSI MPH
HEe00XO0THMOCTH)

Ayn. Ne | Haznauenue | OcHaienue

6. METOJUYECKHUE YKA3AHUA VIS OBYYAIOIIUXCSA 11O OCBOEHUIO JTUCIUITIJIMHBI (MOZY JIST)

Meroamaeckne yka3aHus Ui 00yJaroIIUXcs IO OCBOCHUIO JUCIIUILINHEL

- N3yuenue paboueil mporpamMmbl TUCUUTUIAHBL.

- O0s3aTenpHas MMOATOTOBKA K IPAKTHYCCKUM 3aHATHSAM.

- N3y4yeHue 0CHOBHOH U AOIOJIHUTENIBHON JINTEPATYPbl, UHTEPHET-UCTOYHUKOB.
- BrinosnaeHue Bcex BUIOB CaMOCTOSITEIbHON PabOTHI.

D¢ pexTHBHOE OCBOCHNE AUCIATUIMHEI PEAIIOIaraeT PeryspHOE TIOCEIICHIE BCEX BUIOB ayINTOPHBIX 3aHATHI, BRITTOITHCHUE
IUIAaHA CAMOCTOSATETIBHON pabOTHI B ITOJTHOM 00BEME U IMTPOXOXK/ICHNE aTTECTANH B COOTBETCTBUH C KAJICHIAPHBIM YISOHBIM
rpauKOM.

CTyzneHTy peKOMEHYeTCsl 03HAaKOMUTBCS CO CITMCKOM OCHOBHOM M IOMOJHUTENIBHOM JUTEpaTypsl. JlocTyl K HH(POPMAIIMOHHBIM
pecypcaM OHONMHOTEKHN 1 HH(POPMAIIMOHHO-CIIPAaBOYHBIM cHcTeMaM ceTH "VHTepHeT" opraHn30BaH B YUTAIHHOM 3aJie OMOIHOTEKH
co craronapusix [I19BM, mu6o ¢ muunoro I[I9BM (HoyTOyKa, MIaHIIETHOTO KOMIBIOTEPA HIIM HHOTO MOOMIIBHOTO yCTPOHCTBA)
HOCPECTBOM OECIIPOBOHOTO JIOCTYIA IIPH aKTUBALIMU WHIMBHUYaIbHON yYETHOH 3amucy.

ITonb30oBanMe MHOOPMAITMOHHBIMHU PECYPCaMH PACIIUPSET BOSMOXXHOCTH OCBOCHUSI TEOPETHIECKOTO KypCca, BBITOJTHEHHS
CaMOCTOSATEIFHOH PabOTHI.

[IpakTryeckue 3aHATHS BKIIOYAIOT B ce0st OCBOEHUE AEHCTBHM, 00CykKIeHHE MPOOJIEM 110 OCHOBHBIM pa3ziesiaM Kypca 1
HaIpaBJICHbI

Ha yriryOJIeHHe H3yYeHHOTO TEOPETHUECKOT0 MaTepralla M Ha IPHOOpeTeHNne yMEHUH 1 HABBIKOB.

CamocrosiTensHast paboTa CTyICHTOB BKJIIOYAET OCBOCHHE TEOPETHIECKOT0 MaTepHaa, IOArOTOBKY K BRIIOTHEHHIO 3aJaHHH
NPaKTUYECKUX 3aHATHH, U TOJrOTOBKY K aTTECTallUH.

Metoanyeckre peKOMEeHJAIMU 10 OpTaHU3aIruy 00pa30BaTENFHOTO TpoIiecca Uit 00yUeHHs MHBAHIIOB U JIUI] C OTpaHUYSHHBIMH
BO3MOXKHOCTSIMH 3/J0POBbS

ITpu HEOOXOAUMOCTH TTPOTPaMMa TUCIMILIMHBI MOXKET OBITh aJalITUPOBaHa JJIs HHKIIO3UBHOTO 00YYCHHUST MHBAJIH/IOB U JIUII C
OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0OPOBBS C YUETOM OCOOCHHOCTEH MX IMCUXO(PHU3NIECKOTO PA3BUTHS, WHIUBUIYTHHBIX
BO3MOKHOCTEH M HEOOXOIUMBIX CHEIHATBHBIX YCIOBHN UX O0YUIEHUSI.

[Ipu HaNnU4UK B TPYyIIE CTYJCHTOB C OTPAHUYCHHBIMU BO3MOXKHOCTSIMHU 3I0POBbsI BO3MOYKHO HCIIOJIB30BaTh IalITHBHBIC
TEXHOJIOTHH.

JIJIs CTYZIGHTOB C OTPAaHHYCHHBIM CITyXOM:

- UCIIOJIb30BAaHKE PA3HOOOPA3HBIX TUIAKTUICCKUX MAaTCPHAIOB (KapTOYKU, PUCYHKH, MHICbMCHHOE OIMCAHUE, CXEMBI U T.II.) KaK
TOMOIIb JIJIsl MTOHUMAHHMS U PEIIeHHsI TOCTABICHHON 3a/1a4H;

- HCTIOJIb30BaHUE BUICOMATEPHATIOB, KOTOPHIE TAIOT BO3MOYKHOCTH IMOHATH TEMY 3aHSATHUS M OCYIIECTBUTh KOMMYHHKATHBHBIC
JIEUCTBUS;

- BBIITOJIHCHHE MPOCKTHBIX 33aHUI 10 H3yYaeMbIM TEMaM.

JIJIs CTYZICHTOB C OTpaHHYCHHBIM 3PCHUEM:

- HCTIOJIhb30BaHUe (DMIIBMOB C BO3MOXKHOCTBIO BOCIIPUSTHS Ha CITYX JTaBAEMOU B HUX HH(OPMAIIUH JIJIS TOCIIEYIOIIETO e
o0CyXIeHus;

- HCTIOJIb30BaHUE ayTMOMATEPUAIIOB M0 U3yJaeMbIM TeMaM, UMEIOLMMCs Ha Kadeape;

- HHIMBHIYAIbHOE OOIIEHHUE C TPETIOAABATEIIEM 110 H3y9aeMOMY MaTepHaly;

- TBOpYECKHE 33JaHUS 110 U3YIaeMbIM TEMaM HJIH [0 JMYHOMY KEJAHUIO C YIeTOM HHTEPECOB 00ydIaeMOoro.




