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1 Ilesik 0CBOEHHS AU CIMILTAHBI

LlenssMu OCBOEHUS AMCLIMIUIMHBI « Te€XHOJ/IOTHST 00OTallleHus] MOJIe3HBIX MCKOTIaeMbIX»
SIBJISIFOTCSL Pa3BUTHE Y CTY/IeHTOB JIMUHOCTHBIX KauecTB, a Takke (hopMHUpoBaHUe ripodeccro-
Ha/IbHBIX KOMIETEHI[U B cooTBeTcTBUM C TpeboBanusmu P®I'OC BO mo crenyanbHOCTH
21.05.04 I'opHoe geno.

2 MecCTo JUCIHUILUIMHBI B CTPYKType 00pa30BaTe/IbHOM MPOrpaMMbl
NMOAr0OTOBKH CreljiananucTa

OucuunHa «TexHonorus oborailjeHus TIo/Ie3HbIX MCKOTIaeMbIX» BXOJUT B 0a30BYHO
yacTh 00pa3oBaTebHON MPOrpaMMBbl.

715t u3yueHUs AUCLIMIIIMHBI He0OX0AUMBI 3HaHUs1 (YMeHUs1, BaZieHust), choOpMUpPOBaH-
Hble B pe3yJibTaTe U3yueHus C/ieJyIlIUX KypCoB:

«[IpobneHue, n3MesibUeHHe U MOTOTOBKA ChIPhs K 000raleHnto», «["paBUTaLIMOHHBIN
MeToz oborarieHus», « MarHUTHBIN U 3/IEKTPUUECKUN MeTO/ibl o0oraiteHus», «CrieriabHble
¥ KOMOMHUPOBaHHbBIE METO/IbI 00OoraleHus», «PI0Tal[MOHHBIN MeTO ] 000TallleH s».

3HaHus (yMeHUs, B/la/IeHus), TIOJTyYeHHbIe TIPY U3yUeHUH JaHHOU JUCIIUTITUHBI Oy 1yT
HeoOX0AUMBI /171s pa3paboTKH, COBEpPILIEHCTBOBAaHUSI TEXHOJIOTHH MOJTOTOBKY 1 00O0TaIleHHst
T0JIe3HBIX HCKOTIAeMbIX; CO3/IlaHUSI MaJ0OTXOAHBIX M 0e30TXOAHBbIX TeXHOJOTHA, KOMIIIEeKC-
HOT'0 UCTO/Ib30BaHUSI MUHEPalbHOIO ChIPbS, [/1s1 aHa/IM3UPOBAHUS YCTOMYMBOCTH TEXHOIOTU-
YyeCcKOro rpoliecca U KauecTBa BbIMTyCKaeMOU MPOAYKLWH.

3 KomnereHnuu odyuarmerocs, popMupyemMbie B pe3y/IbTaTe 0CBOEHUsI
AMCLMIUIMHBI M IVIAHUPYeMble pe3y/IbTaTbl 00yuyeHHust

B pe3y/nbTaTe OCBOEHMS JUCLIMIIIMHBI « T€XHOJ/IOTHSI 00Orall[eH!s TI0J1e3HBIX UCKOTae-
MBIX» 00YYarOIIUICS JO/DKeH 00J1afiaTh C/ieAVIOIIUMI KOMITeTeHLIUSMHU:

CTpyKTypHBIU
3/IeMeHT [Tnanupyemble pe3yabTaTbl 00yueHus
KOMIeTeHL[UH

ITK-5 roToBHOCTHI0 IEMOHCTPHPOBATh HABBIKH Pa3pad0oTKH M/IAHOB MePONPUATHI M0
CHM)KeHHI0 TeXHOTeHHOW Harpy3Ku NMPOU3BO/ICTBA HAa OKPY)KAIOILIYI0 cpeJy NPH 3KC-
MJTyaTaljMOHHOM pa3BejKe, J00bIUe U MepepadoTKe TBEP/ABIX M0/IE3HBIX HCKOMAEMBbIX, a
TaK)Xe MPU CTPOUTE/IHLCTBE U IKCITyaTallu

3HaTtb Hay4HbIe METO/IbI ¥ MEPOTIPHUSTHS 110 CHIPKEHUIO TeEXHOTeHHOM Harpy3Ky Ha
OKPY’KaIOLIyI0 Cpefly TIpH 3KCIUTyaTalliOHHOW pa3Be/ike, 100bIUe U repepa-
OO0TKe TBepABIX I0JIe3HBIX MCKOTIAeMBIX

.\/ NTOTI TIMIAMNMOITITAOTIL ITAOYITITILIO MOTNAITLIITA A TONNAATINIAAdTIAC TIN CLITANICOILITALNDY ’T‘ﬂVUnT‘ﬂUUnY\;‘



CTpyKTYypHBIH

3/1eMeHT [Tnanupyemble pe3yabTaTbl 00yueHus
KOMITeTeHLIUU
YmeTb MIPUMEHSITh HOPMaTUBHBIE JOKYMEHTHI 110 6€301MacHOCTH U TTPOMBIIILIEHHOH
CaHUTapUU MpU MPOEKTUPOBaHWH, CTPOUTENbCTBE W SKCIUlyaTallUU IIpej-
TIPUSATHH 10 iepepaboTKe TBeP/IbIX MOJIe3HBIX HCKOTIaeMbIX
Bnagetsb HaBbIKAMU TPUMEHEHUS HOPMAaTUBHBLIX /IOKyMEHTOB 1O 0e30macHOCTH U

NIPOMBIIIEHHONM CaHUTapuM NpU NPOEKTHPOBAaHUM, CTPOUTE/LCTBE U IKC-
TUTyaTalyy MpeJIpUsiTUi TI0 TepepaboTKe TBePbIX MOIe3HBIX HCKOTAaeMbIX

ITK-17 rOTOBHOCTBIO UCII0/Ib30BaTh TEXHUYECKUE CPe/CTBA OIbITHO-IIPOMBILLIJIEHHBIX UCIIbI-
TaHUH 000py/I0BaHUS M TEXHOJIOTHH TIPY KCIITyaTal[MOHHOM pa3Beike, J00ObIUe, riepepaboT-
Ke TBeP/IbIX M0JIe3HBIX KCKOTIAeMbIX, CTDOMTE/TLCTBE U SKCIUTyaTal|K T10/[3eMHBIX 00EKTOB

3HaThb OCHOBHBIe TeH/IeHL|UM pa3BUTUS NTPOM3BO/CTBEHHBIX [POL[eCCOB, T0Ka3aTe/ln
IIPOM3BOJICTBA

Ymetn MIPUMEHSTh W3yueHHble TeH/JEHLMM DPa3BUTHs MPOU3BO/CTBEHHBIX IpOLieC-
COB, TI0Ka3aTe/y MPOM3BO/ICTBA B PO(eCcCOHA/IBLHOM AesTeNlbHOCTH

Bnapets TeH/eHLIUSAMU Pa3BUTHS IIPOM3BO/CTBEHHBIX MPOLIECCOB, [I0Ka3aTe/lx IIPOr3-

BO/ICTBA B MpodeCcCUOHa/IbHOMN JiesiTeTbHOCTH

ITK-19 roToBHOCTBIO K pa3padoTKe MPOEKTHHIX HHHOBAIHOHHBIX PeleHHH M0 YKCITya-
TAliMOHHOM pa3BejiKe, K00bIUe, MepepadoTKe TBePAbIX MO/Ie3HBIX HCKOMAaeMbIX, CTPOH-
TeJIbCTBY M IKCIUTyaTall{ MOA3eMHbBIX 00HEKTOB

3Hatb OCHOBHbIe TeH/IeHI[MH Pa3BUTHUsS MHHOBALIMOHHBIX PellleHunH 110 riepepaboTke
TBeP/IbIX T10/Ie3HbIX HCKOTIaeMbIX

YmeTb MPUMEHSITh U3yUeHHbIe TeH/IeHLIMY Pa3BUTHSI MTHHOBALIMOHHBIX PelleHUi 1o
riepepaboOTKe TBeP/IbIX T10/Ie3HBIX HCKOTaeMbIX

Brazgetsb TeH/eHLIUSIMU Pa3BUTHS MHHOBAIIMOHHBIX PellieHui 1o TiepepaboTke TBep-
JIbIX TI0JIe3HBIX MCKOMaeMbIX

IICK-6-2 CMOCOOHOCTBIO BHIOMPATh TEXHOIOTHIO MPOM3BO/ICTBA PaboT 10 000TaIlleHUO

T10J1e3HBIX MCKOITIaeéMbIX, COCTABJ/IATH HeO6XO,[[I/IMyIO AOKYMEHTALIMIO B COOTBETCTBUU C ,Z[EflCT-
BYHOIIIMMKX HOPMdTHUBAMUA

3HaThb

OCHOBHBI€e TIOHSTHUSI METOZIOB, CTIOCOOOB M CPeZICTB MOTyUYeHUsI ChIPbs U KOH-
1[eHTPATOB MPH NepepaboTKH MOIe3HbIX UCKOMaeMbIX

Ymethb

BBIOMpATh TEXHOJIOTHIO TTPOM3BO/ICTBA paboT 10 060TaleHHIo TI0Ie3HbIX UC-
KOTIaeMbIX, IPUMEHSTh CIIOCOOBI ¥ CPeJICTBA IS TIOJTyYeHHsT KOHAUI[MOHHBIX
KOHLIEHTPATOB, COCTaB/IATh HEOOXOUMYIO IOKYMEHTAL[|I0 B COOTBETCTBUU C
JIeCTBYIOIIMMA HOpMaTUBaMU

Bnangets

HaBbIKAMHU BLIOMPATh TEXHOJIOTHIO TIPOM3BO/ICTBA PaboT 110 0boraiieHuro




CTpyKTYypHBIH

3/IeMeHT [Tnanupyemble pe3yabTaTbl 00yueHus
KOMIeTeHI[UU
Bnazets CIOCOOHOCTRIO BIOMPATh M paCCYMTHIBATh OCHOBHBIE TEXHO/IOTHUECKHE T1a-

pamMeTpbl 3(PPEKTUBHOTO U IKOJIOTUYeCKH 6e301acHOT0 TTPOU3BOACTBA pa-
00T 110 TIepepaboTKe 1 00OTraIlleH’I0 MUHEPaTbHOTO ChIPhSl Ha OCHOBE 3Ha-
HUI MMPUHLIUIIOB NMPOEKTHPOBAHUS TEXHOJIOTHUYECKHUX CXeM 000raTUTeTbHOTO
MIPOM3BO/ICTBA U BLIOOpA OCHOBHOTO M BCIIOMOTaTe/IbHOr0 000raTUTE/IbHOTO
obopyjoBaHUsT

IICK-6-4 cnoco0HOCTBI0O pa3padaThiBaTh M peaM30BbIBAaTh MPOEKTHI MPOU3BOJCTBA
NpH nepepadoTKe MUHEPA/TILHOT0 U TEXHOTEHHOTO ChIPhSi HA 0CHOBE COBPEMEHHOM Me-

TO/J0/IOTUM MPOEKTHUPOBAHUA, PAaCCUMTHIBATH NMPOU3BOJUTE/IBHOCTD U OMNpeAe/ATb Ma-
paMeTpbl 000py/J0BaHUs 000raTUTENLHBIX hadpPUK

3HaTh BCe 3Tarlbl IPOU3BO/ACTBA IPU MepepaboTke MUHepaTbHOTO U TEXHOT€HHOTO
ChIPbsi HA OCHOBE COBPEMEHHOM MeTOZ0/I0TMU MPOEKTUPOBaHUS

YmeTb aHa/TM3UPOBATh BCE 3Tallbl IPOU3BO/ICTBA MPU TTepepaboTKe MUHEpa/IbHOTO U
TeXHOTeHHOTI'0 ChbIPbsl HA OCHOBE COBPEMEHHOU MeTO/I0/I0TMU MPOEeKTUPOBa-
HUS

Bnapets TIPOIeCCaMu MPOW3BO/ICTBA TIPU Tlepepab0TKe MUHEPATBLHOTO M TEXHOTE€HHO-

'O CbIpbsl HA OCHOBE COBPEMEHHOM MeTOZ0/I0TMU MPOEKTUPOBaHUS

IICK-6-5 roToBHOCTHI0 IPMMEHATH COBpeMeHHbIe HH()OpMaLiOHHbIEe TEXHO/IOTUH, aB-
TOMaTH3HPOBAHHbIE CHCTeMbI IPOEKTHPOBAHH 000raTHTEe/ILHBIX IPOH3BO/ICTB

3HaThb MIPUHLUIIBI M METO/ibl CO3/laHUSI COBPeMEeHHBIX MH(OPMAaLMOHHBIX TEXHOJIO-
Tl B MPAKTUYECKOU JIesTeTbHOCTH 000raTUTeIbHBIX TIPOU3BOZCTB

Ywmets MIPUMEHSITh PUHLIAIIBI ¥ METO/IbI CO3/IaHUsI COBPEMEeHHbIX MH(OpMaLMOH-
HBIX TEXHOJIOTHI B IIPaKTUUECKOH [1esITeNlbHOCTH 000raTUTeIbHbIX TPOU3-
BOJICTB

Bnazets NPUHLMIIAMU U MeTO/laMH CO3/laHHsI COBPEMEHHbIX HH(OPMALIMOHHbIX TeX-
HOJIOTHH B MTPAKTUUECKOH /IesITe/TbHOCTH 000raTHUTe/TbHBIX TPOH3BO/ICTB

IICK-6-6 CMOCOOHOCTBIO aHA/TM3UPOBATh U ONITUMU3UPOBATh CTPYKTYPY, B3aUMOCBSI3H,

(hyHKI[MOHa/IbHOEe Ha3HaueHHe KOMITJIEKCOB T10 00bIue, rmepepaboTke v 000TralljeHuro 110J1e3-
HBIX KCKOTIaeMbIX U COOTBETCTBYIOIIUX IMPOU3BOCTBEHHBIX 00BEKTOB TTPU CTPOUTETLCTBE U
PEKOHCTPYKI[UH

3HaTb TeXHOJ/IOTHUH 06OFaH_[6HI/IH IMOJIE3HBIX NCKOIId€MBIX; HAITPABJ/IEHHUSA CO30aHHA
Ma/IOOTXOJHBIX U 6e3OTXO,E[HbIX TGXHOJ’IOFHﬁ; KOMIIJZIEKCHOE MCITI0/Ib30BaHHE
MHWHEPAJIbHOI'O CHIDbA

YMeTb dHa/IM3UPOBATHL U paBpa6aTbIBaTb KOMITJIEKCHbIE€ TeEXHOJIOTUYECKHKE IMpoLec-
_ o




4 CTpyKTYypa M Cco/iep)KaHue JUCLUIIMHBI

OO61m1ast TPyZ0eMKOCTb AMCHUTITMHBI COCTaBsieT 6 eanHuUI] 216 akasi. yacos:

— KOHTakTHas pabora — 30,1 aka/. uaca:
ayauTopHasi paboTta —26 aka/. uyacos;

BHeayJuTOpHasi paboTa — 4,1 akaj. yaca;

— camocTosTe/IbHas paboTta — 177,2 akaji. 4acos;

— TIO/ITOTOBKA K 3K3aMeHy — 8,7 aka/i. 4yacoB.
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1. Knaccudukanus mosie3HbIX HCKOIae- 2 11,1 |V3yuyeHue OCHOBHOU U Ji0- ITK-5
MBbIX VI TMIOJIHATEe/IbHOW JIUTepaTyphl ITK-6
1.1. Knaccudukaiiysi mose3HbIX UCKOTaeMbIX 1 5,1 T10 AVCLIUIIIMHE, KOHCIIEeKTa IK-17
JIeKITUH. ITK-19
1.2. TexHosoruss IOArOTOBKU IT0JIe3HBIX HCKO- 1 6 TICK-6-2
naeMbIX K o0OoraireH1Io [ICK-6-3
NToro no pasgeny 2 11,1 [ICK-6-4
[ICK-6-5
[1CK-6-6
2. TexHosiorus odoraimjeHus pyj [BeTHbIX Me- | VI 6 10 60,0 |Vi3yueHune OCHOBHOM U []0- |3aIuTa J1abopaTOpHBIX pa-
Ta/l/IOB TIOJTHUTE/TbHOM JIUTepaTyphl |00T
T10 JUCLIUIUIVHEe, KOHCIIeKTa
2.1 TexHonoruueckue TUIbl U copra pys. Ilpessa- 0,5 2 6 JIEeKLUH. KoHTposibHast paboTta ITK-5
puTesibHOe oboraiijeHWe pyJ, LIBETHBIX METaJlIoB. [1K-6
oborarieHus ITK-17

HpaKTI/IKa MeJHbIX MW MeJHO-
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2.2 TlpakTrka oboraiieHust MeHO-ITUHKOBBIX PY/I. 0,5 4 6
2.3 CBHUHIIOBO-LIMHKOBBIE W MeIHO-CBHUHIIOBO- 0,5 4 6
I[UHKOBBIE PyZbl. CxemMbl oOoramieHusi. MeTo/pbl
pasziesieHus1 KO/UIeKTUBHBIX KOHL|eHTPaTOB.
2.4 TexHONoOruueckKve CXeMbl U peXuMbl ¢oTa- 0,5 6
I[UM MeJHO-MOJIMO/IeHOBLIX pyA. MeToabl pa3fd-
JieHUst Me/THO-MOJTUO/IeHOBBIX KOHLIEHTPAaTOB.
2.5 Tlpaktuka oboraijeHusi HUKe/eBbIX U MeIHOt 0,5 6
HUKeJIeBbIX PY/,.
2.6 Metamnyprus Meu 0,5 6
2.7 Metannyprus LIMHKa 0,5 6
2.8 Metannyprus CBUHLIA 0,5 6
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[TIK-19
[1CK-6-2
3amumra siabopatopHbix pa- |[IICK-6-3
60T [ICK-6-4
3amura saboparopHbix pa- |[ICK-6-5
6ot [1CK-6-6
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2.9 TexHoJsorus oboraireHus 3o0tocogepkanmx | VI 2 12
PY/J, POCChITeN U KOHTJIOMepaToB.
[Tporeccel THUApPOMETA/TyPrul B cxemax obora-
11eHNs. AManbraMmais ¥ iJMaHupoBaHUe.
HToro no paspeny 6 10 60,0 KoHntposibHast paboTta
3. Pazgen VI 2 4 40,0 |V3yyeHHe OCHOBHOMH U Ji0- ITK-5
TexHO/10THsI 000raleHUs1 HEPYAHBIX MO0/Ie3HbIX TIO/THUTEIbHOU JIUTePaTyphI ITK-6
HCKOIaeMbIX [0 JUCLUIIIMHEe, KOHCITeKTa [1K-17
3.1 TexHosiorusi odorameHus yriiei. Kauectso u 0,5 5 JIEKLIUMA. IMK-19
TeXHOJIOTUUeckue coprta. [loAroToBka yriel K [1CK-6-2
KOKCOBaHMI0. TexHO/Iornyeckre cxembl U IOKasa- [1CK-6-3
TeJIU. [1CK-6-4
3.2 OG6oramenue rpaguroBbix pyg. Tumer pyn, 0,5 2 5 [1CK-6-5
0COOEHHOCTH TeXHOJIOTMYeCKUX CXeM, [10Kas3aTeq I1CK-6-6
71 oborarreHusl.
3.3 Tlpaktuka oboraijeHusi KaOJMHOBBIX py[, Hd- 0,5 5
TI0JIb3yeMble CTI0COObI, TEXHOIOTHUH U 000py/[0Ba-
HUe.
3.4 TIpakTrKa o0oraieH!s MarHe3UTOBOTO ChIPbSI 5
Y TaJIbKa.
3.5 TexHonorusi oboraijeHnsi KMaHUTOBBIX W aH- 0,5 2 5 3armumra 1abopaToOpHBIX pa-
JlaNy3UTOBBIX PYZ. 60T
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3.6 TlpakTrka oboraijeHust C/TIOASHBIX MaTepua-
JIOB Y BEDMUKYJ/IUTOBBIX PY/.
3.7 TexHonorusi KAUMOepMTOBbIX py[. Crieruaib- 10
HbIe METO/IbI ¥ TPaBUTALIMOHHOE oboralieHue, /10-
BOJ/IKa UePHOBBIX KOHL|EHTPAaTOB.
3.8 TexHoJsorus oboraireH1st KBapLieBoro u IoJie- 5
BOIIINAaTOBOTO ChIPbS.
Nroro no pa3peny VI 2 4 40,0 KonTtposbHast pabota
4. Pa3pen VI 2 40,0 |V3yyeHHe OCHOBHOM U JI0- ITK-5
TexHosiorusi 00orameHusi rOPHO-XMMHYECKOI0 TIOJIHATEe/IbHOW JIUTepaTypbl [TIK-6
CbIpbSA 10 JUCLIMIIIMHE, KOHCIIeKTa [K-17
4.1 TexHosorus oboramieHus anaTuToB, (ocdo- 0,5 10  |nekuwmu. [K-19
putoB. OCOOEHHOCTH CXeM U peareHTHBIX PeXKH- [1CK-6-2
MOB (hI0TaLUHU. I1CK-6-3
[1CK-6-4
4.2 KanuiiHble CO/IM, METOAbI WX OboraieHus, 0,5 10 IICK-6-5
0COOEHHOCTH TeXHOJIOTHUH (DIOTALIMH, peareHTHbIe IICK-6-6
PEXXUMBIL.
4.3 OboraiijeHre CePHBIX U MBIIIbSIKOBUCTBIX PY/I. 0,5 10
Vx dnotauus. CreluanbHble 1 KOMOWHUDOBaH-
Hble TEXHOJIOTUY UX TlepepaboTKU.
4.4 TexHosorusi oboraiteHrst 6apuTOBBIX U (HITFO0- 0,5 10
PUTOBBIX PY/I.

10
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Nroro no pasgeny 2 40,0
5. Paspgen 26,2 |/3yueHrie OCHOBHOU U [J10- IK-5
TexHoorusi odoramieHus1 pyA pejKHX MeTasl- TIOJIHATEeTbHOW JIUTepaTyphbl ITK-6
JIOB M0 JUCLIUITIMHEe, KOHCIIeKTa IIK-17
OoboraiijeHre criofiyMmeHoBbIX pya. OboraieHue 26,2  |IeKLUM. KonTponbHast paboTa [TIK-19
pPy4, 4 pocchiniell LIUPKOHUS, BoJbdpama, TUTaHA [1CK-6-2
ITepepaboTka ypaHOBBIX pyJ. Pagmomerpuueckoe [1CK-6-3
rpaBUTALIMOHHOE, (UIOTAlMOHHOe oOboraileHue. [ICK-6-4
KoMOMHMpOBaHHBIE TIPOIECCh MepepaboTKH KOMH I1CK-6-5
IJIGKCHBIX PY,. [ICK-6-6
Wroro no pa3peny VI 26,2
HWTroro no aucuuniMHe VI 12 14 177,2 JK3aMeH
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5 Oopa3oBarenbHbIe U HHPOPMAIHOHHBIE TeXHOIOTUU

B mpotiecce mpernojaBaHus AMCLUIUIMHBI TIPUMEHSIFOTCS pa3/iMuHble BUAbI 00pa3oBa-
TeJIbHBIX TeXHOJIOTUH.

JleKiMM TIPOBOJATCS KAaK B TpaAWLMOHHOW (opme, Tak U B Qopme JeKLUH-
KOHCY/IbTal[|H, T/le TEOpeTHUeCKUI MaTeprasl 3apaHee BbIZIaeTCs CTYJEeHTaM /Il CaMOCTOsI-
TeJIbHOTO W3YyYeHUsl, [/l TIO/ITOTOBKY BOTIPOCOB JIEKTOPY, TAKUM 00pa30M, JIeKL[HsI TIPOXOJUT
T10 TH-TTy BOITPOCHI-OTBEThI-UCKYCCHSI.

JIeKIIMOHHBIN MaTepuas 3aKperuIseTcs B IPOLeCCe BbIMOJHEHMs 1ab0paTOPHBIX paboT.
OcBoeHMe TeOpPeTHUYeCKOT0 MaTeprasia U BBITIOJTHEHHE JTab0paTOPHBIX PabOT MO3BOJISIFOT CTY-
JIleHTaM 0CO3HaTh KOMILIEKCHBIN XapaKTep Kypca, ero OpraHu4ecKyro CBsI3b C APYTUMH [TUC-
I[UTVIMHAMK; C(OPMMPOBATh 3HAHUS O TPOLleCCaX OKYCKOBAaHUS U MeTajTyprhuyeckKux Ipo-
1jeccax, a TakXKe B Jla/ibHeHIIIeM IPUMeHUTh TI0TyYeHHbIe 3HaHWSI B TIPAKTUUYeCKOH JlesTe/lb-
HOCTH.

IMepenaua HeOOXOAUMBIX TEOPETHUECKUX 3HAaHUH U (HOPMUPOBaHKE OCHOBHBIX TIPe/I-
CTaBJIEHUH T10 KypPCy MPOUCXO/IUT C UCTIO/Ib30BAHUEM MYJ/IbTUMEIUHHOTO 000PY/J0BaHUS.

1. TpaguHoOHHBIE 00pa30BaTe/IbHbIE TEXHOJIOTHH OPHEHTHPYIOTCS Ha OPraHU3al[|uio0
00pa3oBaTe/IbHOTO MPOoLiecca, TPe/No/IaratoLIyo PSIMYI0 TPAHCISALUIO 3HAaHUM OT TIpero/ia-
BaTesis K CTyZieHTY (TIpeuMyIieCTBeHHO Ha OCHOBe 00BsICHUTeTbHO-U/UTFOCTPAaTUBHBIX METO-
JI0B 00yueHus1). YueOHasi /1eTe/IbHOCTb CTY/eHTa HOCHUT B TaKMX YC/IOBHSIX, KaK IIPaBUJIO,
PEerpoyKTUBHBIA XapaKTep.

®opMbI YUEOHBIX 3aHATHH C MCM0/Ib30BAaHHEM TPAAUI[UOHHBIX TEXHO/IOTHM:

VHdopmalvoHHast JIeKIUsl — MOC/iefloBaTe/lbHOe W3J/I0’KeHHe MaTepuana B JUCIUILIH-
HApHOW JIOTHKE, OCYIIEeCTB/ISIEMOe MPEUMYIIeCTBEHHO BepOasbHbIMU CpeACTBaMHU (MOHOJIOT
TMpero/iaBaTesis).

CemuHap — Oecezia TiperiofiaBatesisi U CTYJEHTOB, 00CyX/eHUe 3apaHee TOATOTOBJIEeH-
HBIX COOOIIIEHUH T10 Ka)KZOMY BOTIPOCY TIJIaHa 3aHSITHS C eIMHBIM /IJIsl BCeX IepeuHeM pPeKo-
MeH/[yeMOU 00s13aTeTbHOM U JIOTIOJTHUTETbHOM JIMTEPaTyPhbI.

2. TexHosioruu mpo6/1eMHOT0 00ydYeHHUsI — OpraHK3alysi 00pa30BaTeIBLHOTO MPOLIecca,
KOTOpasi TIpe/iroJiaraeT MOCTAaHOBKY MPOOJ/IEMHBIX BOIIPOCOB, CO3[jaHHe yueOHBIX MpoOJieM-
HBIX CUTYyaLWH /151 CTUMY/IMPOBAHKSI aKTUBHOM T03HABaTe/IbHOM /IeATeIbHOCTH CTYAE€HTOB.

@opMbl y4eOHBIX 3aHATHH C HMCI0/IH30BAHHEM TEXHOJIOTHIi MPO0/IeMHOro o0yue-
HUA:

[TpobiemMHasi JieKIUsI — W3/I0)KEHHe MaTepuasia, TpeAro/ararpliee MOCTaHOBKY TIPO-
O/IeMHBIX M TUCKYCCHOHHBIX BOITPOCOB, OCBEIlleHHe pa3/IMUHbIX HayYHbBIX TT0/[X0/I0B, aBTOP-
CKHe KOMMEHTApHH, CBSI3aHHbIE C Pa3/IMYHBIMHM MO/Ie/IIMHA UHTEPIPeTaLiy U3yuyaeMoro Ma-
Tepuana.

3. Hl"pOBble TEXHO/JIOI'MH — OpPraHyU3alus 06p830BaTeJILH01“0 rponecca, OCHOBdAHHadA Ha
NEAKOLCTNVKITIAL MOTeTel TORETAHIAT R DAMKAY TN T TONKAULULIY CTIOHANHLIY VCTORIALT



3a7iau, (HOPMYJTUPOBKY OKH/IAeMbIX Pe3y/bTaTOB, OIpe/e/ieHHe TPUHI[UIIOB U METOAMK pe-
IIIeHUsI TIOCTAB/IEHHBIX 3a/jay, TJIAaHWPOBaHUE X0/ja pab0ThI, TTIOUCK JOCTYITHBIX U ONTHMAalb-
HBIX PECYPCOB, ITO3TAITHYIO peasn3aliyio TjlaHa paboThl, MPe3eHTAaLMI0 Pe3y/IbTaToB PabOThI,
HX OCMBICTIEHHE U peieKCHIo.

OcCHOBHBIE THIIbI TPOEKTOB:

VccneioBaTenbCKU TTPOEKT — CTPYKTYpa NprO/iKeHa K opMaTy HayuyHOT0 UCC/Ie/I0-
BaHUs (0Ka3aTe/IbCTBO aKTya/IbHOCTH TEMBI, OTIpe/ie/IeH|e HayuHo! npob/ieMbl, TIpeaiMeTa 1
o0BbeKTa MCCefloBaHus, 1iejiel U 3ajayd, MeTOZOB, UCTOUHUKOB, BBIJBU)KEHHE THUIIOTE3bl,
0000111eH1e pe3y/IbTaTOB, BEIBO/IbI, 0003HaUeHHEe HOBBIX IPOOIeM).

TBOpUeCKHi MPOEKT, Kak TMpaBWIO, He WUMeeT [eTaJbHO MpPOpaboTaHHOUW CTPYKTYDHI;
yueOHO-TI03HaBaTe/IbHast /IeATeIbHOCTb CTY/IEHTOB OCYIIECTB/SIETCA B pPaMKaX pPaMOYHOTO
3a/laHusA, TIOAUWHSISICh JIOTHKe U WHTepecaM YYaCTHUKOB IPOEKTa, )KaHPy KOHEUHOTO pe3y/ib-
TaTa (raseta, puiIbM, Npa3fHUK, W3/laHKe, SKCKYPCHUs U T.I1.).

VHbOopMaLIMOHHBINM MTPOEKT — yueOHO-TI03HaBaTe/IbHAS /IeATeIbHOCTD C SIPKO BhIPa)KeH-
HOM 3BPHUCTUYECKOM HalpaB/eHHOCTHIO (TTIOUCK, OTOOP U CUCTeMaTu3alus tHpopMaliu o Ka-
KOM-TO 00BeKTe, 03HaKOMJIEHHWE yUaCTHHUKOB IMPOEKTa C 3TOM WHboOpMalvel, ee aHa/lIU3 |
0000111eHe 151 TIpe3eHTary OoJiee IMPOKOW ayAUTOPUN).

5. IHTepakTUBHBIE TEXHOJIOTHM — OPTaHU3alisi 00pa30BaTeIbHOTO TPOoLecca, KOTo-
pasi peZiriosiaraeT akTUBHOe 1 HeJIMHeHHOe B3auMO/IefiCTBHe BCeX YUaCTHUKOB, [OCTHKeHHe
Ha 3TOM OCHOBe JTMUHOCTHO 3HAYMMOTO [IjIsi HUX 0Opa3oBaTesibHOro pe3y/bTara. Hapsgy co
Criela/M3upOBaHHBIMU TEXHOJIOTUSIMUA TAaKOTO POZia TIPUHIUI UHTEPAKTUBHOCTU TIPOC/IEKHU-
BaeTcsi B OOJILIIMHCTBE COBPEMEHHBIX 00pa30BaTeNbHBIX TEXHOIOTUN. VIHTepaKTUBHOCTH
T0/Ipa3yMeBaeT CyObeKT-CyObeKTHbIE OTHOIIIEHHS B X0Zle 00pa30BaTe/IbHOIO TpoIiecca U, Kak
cnefcTBUe, popMUpOBaHME CaMOPa3BUBAOLLECS UHPOPMALIMOHHO-PECYPCHOM CPeJibl.

®opMbl yUeOHBIX 3aHATHH C HMCI0/IH30BAaHHEM CHElUATM3MPOBAHHBIX HWHTEpPaK-
THUBHBIX TeXHOJIOTHI:

Jlekiusi «0OpaTHOM CBSI3U» — JIEKI[US—TIPOBOKAIMs (M3/I0)KEHHe MaTepHaja C 3apaHee
3ar/laHUPOBaHHBIMM  OIMOKaMu),  JieKiusi-Oecesja,  JIEKUMSA-AUCKYCCUS,  JIEKIHSI-
ripecCKOH(pepeHLHs.

CeMHHAp-JUCKYCCUSI — KOJUIEKTUBHOE 00CY)X/eHHe KaKoro-auMbo CIOpPHOTO BOMPOCa,
npo0/ieMbl, BbISIB/IEHWE MHEHUH B Tpymnie (MeXIpyMHIoBOW AWasor, AUCKYCCHS KakK CIop-
Jiiarnor).

6. NuhopManoHHO-KOMMYHHKAIIMOHHbIE 00pa30BaTe/IbHbIE TEXHOJIOTMHM — Opra-
Hu3alusi 00pa3oBaTeIbHOTO TIPOIiecca, OCHOBAHHAsi HAa TPUMEHEHWH CIelMaTu3upOBaHHbIX
TIPOrPaMMHBIX CpeJi U TEXHUUeCKUX CPeZiCTB paboThl ¢ MHGOpMaI[1ei.

®opMbI yueOHBIX 3aHATHN C KCII0J/Ib30BaHWEM HWH(OPMAI[MOHHO-KOMMYHHUKAI[MOHHBIX
TEeXHOJIOTUM:

Jlekysi-BU3yann3aiusi — W3/I0KeHHWe CO/IeP)KaHUsI COTIPOBOXKIAETCSl TMpe3eHTalyei
(meMoHCTparMel yueOHbIX MaTepPHaIOB, IIPeICTABIEHHBIX B PA3/IMUHBIX 3HAKOBBIX CUCTEMAX,



CTUMYJIMPOBaHUe U MOTHBALIUIO UX [IeITeTbHOCTH Ha KaXK/JOM 3aHSATHH. TeKyII1ii KOHTPOJTb
OCYIIeCTBJISIETCS B popMe yCTHOTO ompoca (cobeceoBaHuUs).

[TeproaueCcKUii KOHTPOJIb 1ie/lb KOTOPOro 0000IjeHre M CHUCTeMaTh3alysi 3HaHWH, Tpo-
Bepka 3(h(heKTUBHOCTH yCBOEHHUSI CTYAE€HTAMH OIPee/IeHHOr0, JIOTMUECKH 3aBepIIeHHOr0
cofiep>KaHusl yueOHOro MaTepHwasa OCYIIeCTB/sieTcsi B popMe 3aIiuThl 1a00pPaTOPHBIX, KOH-
TPOJIBHBIX paboT.

OueHouHbIe CPe/iCTBA A/ IPOBe/ieHNsl TeKylled aTTecTalui
[TprMepHBIN MepeveHb TeM U 3alaHUH [/ CAMOIIPOBEPKH

KOHTPOJIBHAA PABOTA Ne 1
Tema: TexHonorus oboraitieHusi py/| LIBETHBIX MeTaJlJIOB

Bapuant Ne 1

TexHonorus oboraireHus1 MeIHbIX U MeJHO-TTUPUTHBIX py/. OCHOBHBIE MUHEPA/Ibl MeIH.
MecTopoxXaeHus.

BapuanT Ne 2

TexHosiorusi oOoraieHusi MeJHO-IIMHKOBBIX pyJ. OCHOBHbIe MUHepasbl LIMHKa. MecTo-
POXKIEeHUs.

Bapuant Ne 3

Texnonorusi oboraieHusi MeJHO-MOMMOeHOBBIX pyZ. [JoBojgKa MeHO-MOMUO/eHOBBIX
KOHLIeHTpaToB. OCHOBHbIe MUHepasibl MoJIMbjeHa. MecTopoyKieHus!.

Bapuant Ne 4

TexHonorust oboramieHus MeHO-HUKe eBbIX pyZ. OCHOBHbIE MUHepasibl HUKesst. MecTo-
POXKJeHUs.

BapuanT Ne 5

TexHosnorus oboraieHusi CBUHLIOBBIX ¥ CBUHLIOBO-LIUHKOBBIX PyZ. OCHOBHbIE MUHEpasbl
CBUHILIa. MeCcTopoXaeHus.

Bapuant Ne 6

TexHonorust oborarieHusi MeJHO-CBUHLIOBO-IJUHKOBBIX PYZ. MeCcTOpOXAeHus!.

KOHTPOJIBHASA PABOTA Ne 2

Tema: TexHonorus oboraiieHusi HeMeTa/UIMYeCKUX M0JIe3HbIX UCKOTIaeMbIX
BapuanT Ne 1

KauecTBo 1 TexHOOrMueckue copta yrieid. TexHonorus oboraiijeHust yrieu.
MecTopoXXaeHus.

BapuaHT Ne 2



OO6XHT MeTHBIX KOHI[eHTPAaTOB. XUMHUYeCKHe peakiuu rpoijecca 06xura. OOKUTOBBIE Tie-
UM,

BapuanT Ne 2

OO6XXWT [IMHKOBBIX KOHILIEHTPAaTOB. XMMUUYeCKHe Peaklvy Tporiecca 00kura.

Bapuant Ne 3

[TnaBKa MegHBIX KOHIIEHTPATOB B OTpakaTesbHbIX meuaxX. CyIIHOCTb TIpoliecca W BaK-
HelIe XumMuueckue peakiiui. COCTaB ¥ CBOKMCTBA IITeHHA U III/IaKa.

Bapuant Ne 4

OOGXXHT CBUHLIOBBIX KOHI[EHTPATOB.

BoccraHoBuTeIbHAs T/IaBKa CBUHIIA B IAXTHBIX MTeYaXx.

Bapuant Ne 5

OrnHeBoe papHUPOBaHUE Me/IU.

OnekTpruyeckoe paIHUPOBaHNE MEJIH.

BapuanT Ne 6

PadunupoBanve cBuHIja. OCHOBHbIE TPUHLIMITBI U CTaIuH TMPOLECCOB pahHUHUPOBAHUS:
obe3Me)xrBaHUe Cepoi, obeccepeOpeHHe I[UHKOM, OKHC/IUTEbHOe padWHUPOBaHUE, yaase-
HHUe BUCMYTa.

Llenbto 1abopaToOpHBIX PabOT MO JAHHOM AMCLMIUIMHE SIBJISIETCS TIPaKTUYeCcKoe O3Ha-
KOMJIEHHE CTYJIeHTOB C Pa3/IMYHbIMM CXeMaMH 00O0raIlieHus T0/Ie3HbIX UCKOMaeMbIX C TIOMO-
IIbIO TIO/ITOTOBUTE/IbHBIX Omeparnuii ([pobJsieHus, U3MelbueHus), TPaBUTAL[MOHHOTO, (JioTa-
L[MOHHOTO, MAarHUTHOTO METOZIOB O0OTrallleHHsl, a TaKXKe I0/lyueHHe HABBIKOB I10 BBIMOJIHE-
HUIO pa3/IMUHBIX OIBbITOB. B YaCTHOCTH, CTy/IeHT JO/DKEH yMeTb MpaBWIbHO 00OCHOBAThb
TIpe/ICTaB/IEHHYI0 CXeMy o0oraleHus /1S 3aJaHHOT0 TUTIA PY/bI, PACCUNTATh OCHOBHBIE TI0-
Kazareu oboraiieHus ¥ 1peJCcTaBUTh WHAUBHUAYa/IbHBINA OTUYeT. Bee mosyueHHbIe SKCIepu-
MeHTasIbHbIe JaHHbIe He00XO0AUMO TTPOaHaTU3UPOBaTh, TPOBEPUTH BBITIOJTHEHA JTU OCHOBHASI
1jesib paboTel, chOPMYIUPOBATh BEIBOABL. EC/H Mo/TyueHbl HU3KHE TEXHOIOTHYeCcKHe TToKa3a-
Tesi 00OoralleH s, yKa3aTb BO3MOKHbBIE IIPUUMHBI U MyTH MOBBIIIIEHHS TIOKa3aTeel.

[Tpu BbIMOSHEHWH PabOT CTporo coO/oAaTh MpaBUa TEXHWKH 0e301acHOCTH U HH-
CTPYKLIMH T10 paboTe C arrapaTypoi.

HpI/IMepHHﬁ repedyeHb TeM U 3a,anH1‘71 AJIA TIOATOTOBKH K 3K3dMEHY:

1. Kraccudukanys noesHblx UCKOTIaeMbIX.
2. TekcTypHO-CTPYKTYpHbIe 0COOEHHOCTH MeJbCozepKalux py/. OCHOBHbIE MUHepaJTbl

3. TexHonorus oboraieHust MeJHbIX 1 MeHO-TTUPUTHBIX Py/. MeCcTopoXeHHs.

4. TexHonorus oboraiieH|usi MeJIHO-1IMHKOBBIX py/. OCHOBHbIE MUHEpasIbI IIUHKA. Me-
CTOPOXK/IeHHUS.

5. TexHosorus oboraieH1ss MOIMOJeHOBBIX U MeAHO-MOIM0/1eHOBBIX py/i. OCHOBHBIE



14. Texnonorus oboraireHusi rpadUTOBBIX py/. MecTopoxxaeHusl.

15. CgpoiicTBa 1 MeCcTOpOXKAeHus anmMa3oB. TexHosorus oboraiteHus aimMa3oB.

16. XapakTepuCTUKa aatOMUHHEBBbIX pyZ. OCHOBHOe CbIpbe [/ IPOM3BOZCTBA a/ltOMU-
Hust. O6/1aCTh IPUMEHEeHHUS.

17. TexHosnorus oborarrieHus1 KAOJIMHOBBIX PYA. MeCTOposKAeHUs..

18. TexHosorusi oboraitieHys] aHJAMTy3UTOBBIX, KHAHUTOBbIX U CU/UIMMAHUTOBBIX DYZ.
KoHu1[u1 Ha KOHLIeHTpaThl. MecTopokaeHus. O6/1acTb TpUMeHEeHHsI KOHI[eHTPATOB.

19. TexHonorus oborailjeHHs TajibKa U MarHe3UTOBOTO ChIpbsi. MeCTOpOsK/eHusl.

20. TexHosorusi o6oraIeHus: KBaplieBOr0 U TI0JIEBOIIINAaTOBOTO ChIPBSI.

21. TexHosorus oboraiteHus Cirobl. MeCcTopoX/eHHs.

22. TexHosorus oboraitieHus: CepHbIX pyZ. MecToposK/eHusl.

23. TexHosorus oboraiteHusi 6apuToOBBIX PyZ. MecTOpOKIeHusI.

24. TexHonorus oborarreHust GocopuToB 1 arlaTUTOB. MeCTOPOXKIeHHsI.

25. TexHosorusi oboraiteHust KaMAHBIX py[]. MuHepanbl. MecTOpOsKeHusl.

26. TexHosiorus oboraIeHusl ypaHoBbIX pyZ,. MuHepasibl. MecTopoKieHusl.

27. dnotayus Bosb(pamcoiepskaiux py. MuHepassl Boibgppama.

28. dioTalysi TATAHOBBIX U LIMPKOHUEBBIX PyJ. MUHepasibl TUTaHa U LIUPKOHUSI.

29. TexHosorus oboraiteHus JIUTHEeBbIX PyZA. MUHepasibl TUTHSI.

30. O6KUT Me/IHBIX KOHIIEHTPAaTOB. XMMUUECKHe peakliuy mporiecca 06kura. O0XUroBbie
revu.

31. [InaBKa MeJHBIX KOHLIEHTPaTOB B OTpakaTejbHbIX Meyax. CylHOCTH IpoLecca U
Ba)KHeMIlIMe XMMUYecKre peakiiii. CoCTaB U CBOMCTBA LITEKWHA U LIJIaKa.

32. OrHeBoe pahyHUPOBaHUEe MeIU. DJIeKTpUUecKoe papuHUpOBaHUE MeJiu.

33. O6GXXUT I[UHKOBBIX KOHI[€HTPAaTOB. XUMU3M IIpOIiecca.

34. BeblenaurvBaHWe LMHKAa M OYKMCTKA pAacTBOPOB OT IpuMeced. AmnmapaTypa /s
BbILL|e/IaUMBaHUS.

35. OOXUT M CIleKaHWe CBUHIIOBBIX KOHLIEHTPATOB. XUMHUYECKHWe peakl[MH Tpoliecca
obxura.

36. PadrHupoBaHWe uepHOBOTO CBUHIIA.

[lnisi BBITIOJTHEHUsS] KOHTPOJILHOM PabOThI M0 3alaHUI0 KaXXIOMY CTYJEHTY Tpej|jiaraeTcs
JUIs1 YKa3aHHOTO TUIIa Py, pa3paboTaTh Creyrol[ie BOIpPOCH:

- JUTepaTypHbIi 0030p MpaKTUKHX NepepaboTKK aHaI0OTMUHOTOChIPhS;

- CXeMy TO/ITOTOBKH PY/bl K 000Tall[eHHIo;

- TEeXHOJIOTMUEeCKYI0 CXeMy oOoraijeHusi U peareHTHbIH pexuMm (ecim HeoOXoaumo), a
TaK)Xe MpUMeHeHre OCHOBHOTO 00opyzoBaHus. TpeboBaHUs K KOHL[EHTPaTaM U UX MPUMeHe-
HUe.

[151s1 BBITIOJTHEHUS KOHTPOJIBHOM pab0ThI CTYIEHT MPUHUMAaeT UCXO/HbIe JaHHbIe B COOT-
BeTCTBYIOIIIeH Tab/mile. Homep BapraHTa COOTBETCTBYET IOC/IefHel [udpe mmdpa CTyjeH-



Tabsuiia

I/ICXOAHBIG JAdHHBbIe /I BBITTIO/JTHEHUSA KOHTpO]’IbHOﬁ pa6OTBI

BapuanTt Twurn cbipbs

Xpomcojeprkaias pyza

Mapraserjecozepxarias pyja

Huxkenbcogepskaitjasi pya

CBuHeL[0CO/IepoKalias pya

MommbeHcoepskaiasi pyia

ITommerannueckas pyza

3oJi0TOCO/EprKaLLlasd pya

AnmMasocojepxkaliiasi pya

Yronb

I'pacdutoBas pyza

==
Clale|o|No|u|swin-

MarsHe3uToBoe ChIpbé

12 [TonieBomirnaroBoe CbIpbé
13 CnropsiHad pyja

14 KuanutoBas pyza

15 KasnuiiHble comm

16 droopuTOBas pyja
17 CepHas pyga

18 OsoBocozepsKallas pyja
19 ArniaturoBas pyza

20 MarsetuToBasi pyza
21 BypokenesHskoBas pyza
22 TyutaHOMarHeTuTOBas pyja




7 OI.[EHO'-[HBIE CpeacCTBa AJid IIPpOoBeAeHUA l'lpOME)KyTO'-[HOﬁ dTTeCTalluu

a) [Inanupyemsie pe3y/IbTaThl 00yUYeHHs U OLleHOYHBIE CPEACTBA /IS MPOBeAeHHs MPOMEe)KyTOUYHOMN aTTeCTaljuu:

ITpumepHoe codeprcaHue:

CTpYKTYPHBIN
PYKTYP [TnaHupyemblie pe3yabTaThbl
3JIEeMEeHT OrjeHOYHbBIE CpeJCTBa
o0OyueHus
KOMITeTeHLIUH

ITK-5 roToBHOCTHIO JeMOHCTPUPOBATh HaBbIKHM Pa3pad0TKH M/IAHOB MePONPUATHI M0 CHIDKEHHI0 TeXHOTeHHOM Harpy3KHu IMPOU3BO/ACTBA HA
OKPY)KaIIyI0 Cpefly IPH YKCIUTyaTaljMOHHOH pa3Be/iKe, 100bIUe U nepepadoTKe TBepAbIX MO/Ie3HbIX HCKOMAEeMbIX, a TAK)Ke MPH CTPONTE/Tb-
CTBe M 3KCIUTyaTaluu

3HaTh

Hay4yHble METOZbI U MEpO-
TIPUSITHS TI0 CHYYKEHUIO TeX-
HOTeHHOM Harpy3Ku Ha OK-
PY’KaroIIyt0 Cpefly TpU 3KC-
TUTyaTallMOHHOW Pa3BeJiKe,
no0bIue U epepaboTke
TBEP/IbIX M0JIE3HBIX UCKO-
TIaeMbIX

IlepeueHb meopemuuecKux 80Npocoe8 K IK3ameHy:
1. CyuHocTb, I/1aBHbIe 0COOEHHOCTU W KIaCCU(UKAIIMS MeXaHUUeCKHX MPOL[eCCOB 000TralljeHusl.

2. CyIIHOCTb, I71aBHbIe 0COOEHHOCTH U K/lacCU(MUKAIUS TUAPO- U MMPOMETa/UTyprUuecKuX Mporiec-
COB.

Ywmetb

TIPUMEHSITh HayuHbIe MeTO-
[Tl 1 MEPOTIPUSITUSI 110 CHU-
JKeHUI0 TeXHOTeHHOW Ha-
IPY3KH Ha OKPY>KaroLIyI0
cpeay TIpH 3KCILTyaTaluoH-
HOM pa3BejiKe, 100bIUe U Tie-
pepaboTKe TBEP/BIX T0JIe3-
HBIX MCKOTIaeMbIX

ITpumepHble npakmuyecKue 3a0aHus 0/15 IK3ameHa:
CocTaBUThL CXeMY U peareHTHbIN pPeXKuM [I/isi oOoraiileHrsi TOHKOBKPAryieHHOW JBYXKOMITOHEeHTHOH py-

JIbI

Bnagetsb

HaBBIKdAMH TIPUMEHEHHKA Ha-
YUHBIX METOA0B U MepO-
HPI/IHTI/Iﬁ I10 CHM)KEeHUIO TeX-
HOT'eHHOI Har'py3KH1 Ha OK-

Pewumbs 3a0auy:

OnpezpenuTb TEXHOJIOTHUECKHE TTOKa3aTe iy GIOTalMOHHOTO 000TallieHrst MeJHOU PYAbI:
- BBIXO/] Me/THOT'O KOHIIEHTpATa,

- BBIXO/] XBOCTOB,




CTpyKTypHBIU
3/1IeMeHT
KOMIIeTeHI U

I[T1aHUpyeMble pe3y/bTaThl
o0yueHust

OL[eHOLIHbIE CpeacTBa

PY’KaroIIyt0 Cpe/ly TpU 3KC-
TUTyaTallMOHHOW Pa3BeJiKe,
nobbIue U iepepaboTke
TBEP/bIX M0JI€3HBIX UCKO-
TIaeMbIX

- Maccy XBOCTOB,
- U3BJ/IeUEHHE Me/IN B Me/IHbIN KOHIIEHTpAT,
- U3BJ/IeUEHHE MeJI B XBOCTBI [I/IsI YCJIOBUM, YKa3aHHBIX B Ta0JI.

Pe3ynbTaThl pacueTa TeXHOJIOTHUUECKUX TTOKa3aTesieil ohOpMUTh B BU/e CTaHJAPTHOM TaO/IULIbI.
OnpezpenuTb MapKy MeJHOT'O KOHIIeHTpara 13 TaojI.

ITK-6 ucriosib30BaHMEM HOPMAaTUBHBIX JOKYMEHTOB 110 0€3011aCHOCTH U TIPOMBIIIIEHHOW CAHUTapUU TIPY TPOEKTHUPOBAaHUN, CTPOUTEIBCTBE U IKCIUTya-

TalluH HpeAHpI/IHTI/Iﬁ I10 9KCHﬂyaTaL[HOHHOﬁ p

d3BeJKe, AOGBI‘-IE u Hepepa60TKe TBEPAbIX IMOJIE3HBIX NCKOIMdeMbIX U IMOJ3€MHBIX 00BEKTOB

3HaThb HOpDMAaTHBHbIE  JIOKYMEHThI
no Oe3omacHocTH W TIpo- | ITepeueHb meopemuuecKux 60NPOCO8 K IK3AMeHy:
MBIIIIJIEHHOW CaHUTapuu MpU
[IPOEKTUPOBaHUY, CTpou- 1. TexHosiornyeckue TUIILI U COpTa pyj. MapKu KOHLIEHTPaTOB.
TeJbCTBE U IKCIUTyaTaluu 2. TexHosorus oborarieHus py/ [IBETHbIX U PeIKUX MeTal10B. KOHUITMHM Ha KOHI[EHTPaThI.
MpeAnpuUsTUA [0 [epepa- 3. TexHosnorus oborarieHusi HeMeTa/l/TMYeCKOro ChIpbst. KOHIUIMM Ha KOHLIEHTPATHI.
00TKe TBepAbIX TOJE3HBIX
HCKOMaeMbIX
Ywmetn MPUMEHATb ~ HOPMAaTUBHbIE
JOKYMEHTHI 110 0e30racHo-
CTU U NIPOMBILLIJIEHHOW caHu- | IIpumepHble npakmuuecKue 3a0aHusi 0/1s1 3K3aMeHa:
TapWU MPHU MPOEKTUPOBaHUH, | COCTaBUTh CXEMY U peareHTHBIN PeXKUM [ijist 060ralieHust CIIJIONTHON 1 TOHKOBKpAryIeHHOH /IBYXKOM-
CTPOUTELCTBE U IKCILTya- | TOHEHTHOU py/bl
TalyUyd TIpeANpUsTUM MO Tie-
pepaboTKe TBepAbIX TIOJIE3-
HBIX HCKOMaeMbIX
Bnagetsb HaBBLIKAMU rpuMeHeHus | Pewiumb 3adauy:

HODMAaTUBHBIX [JOKyMEHTOB
rno 0e30MacHOCTH U TIPO-
MBIIIJIEHHOW CAaHUTapUU TIPU

Ornpe/ie/TUTh MacCOBYIO JIOJTFO Me/Id B KOHIIEHTPATe, COCTOSIIIEM M3 MMUPUTA U MUHEPAJIOB, YKa3aHHbBIX B
Tab/uie (10 3aJjaHUI0)
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CTpyKTypHBIU
3/1IeMeHT
KOMIIeTeHI U

I[T1aHUpyeMble pe3y/bTaThl
o0yueHust

OL[eHOLIHbIE CpeacTBa

TTPOEKTUPOBAHUH, CTpou-
TeNbCTBe U 3KCIUTyaTal[uu
MpeANpUsITUL  TI0  Tepepa-
00TKe TBepAbIX TMOe3HBIX
VICKOTIaeMbIX

ITK-17 roTOBHOCTBLIO HCIIOJ/IL30BaTh TeXHU4ec

HOH pa3Belke, ,E[O6bl‘~le, nepepa60TKe TBEPAbIX IMOJIE3HBIX MCKOIMdEMBIX, CTPDOHUTE/IbCTBE W SKCILTyaTallK MOA3€MHBIX 00BEeKTOB

KHe CpeACTBa OIbITHO-TTPOMBILIJIEHHBIX WCTILITAHUI O60py,£[OBaHI/IH Y TEXHOJOTHU IMMPpH KCITIyaTdlJUOH-

3HaTb OCHOBHbIe TeHJleHL[UU pas3- | [TepeueHb meopemuuecKux 60NPOCO8 K 3IK3aMeHy:
BUTHS  TPOU3BO/ICTBEHHBIX 1. TexHosiornueckue TUTHBI U copTa py[. [IpeaBapuTenibHOe oborailieHre Py LIBeTHbIX MeTaJlJIOB.
TIPOLIeCCOB, roKasaresnu [pakTrKa oboraiijeHusi Py, LIBETHBIX U PeJKUX METAJIIOB.
TIPOM3BO/ICTBA 2. TexHosnorus o6oraiieHusi TOpHO-XUMHUUECKOTO ChIPbSI.
3. TexHosnorus oboraieHus: HepyJHbIX M0J/Ie3HBIX KCKOTIaeMbIX.
YmeTb MIPUMEHSITh W3y4YeHHble TeH-
ACHIHM DASBUTUA HPOU3BOA- ITpumephble npakmuuecKue 3a0aHus 0/15 3K3ameHa:
CTBEHHBIX TIPOLIeCCOB, TOKa- .
CocTaBuTh Cxemy Jyist iepepaboTKU MOTMMeTa/VTAueCKon Py /bl
3aTeM  TPOU3BOJCTBA B
ripodeccuoHaIbHOM nesi-
TeTbHOCTH
Bnagetb TeHIeHLIUSMU passutus | Pewuums 3adauy:

TIPOM3BO/[CTBEHHBIX TpOLiec-
COB, TOKa3aTe/u IPOW3BOJ-
CTBa B TIpo(eCCMOHA/IbLHOMU
J1esiTeIbHOCTH

OnpezsieMTh TEXHOJOTMUECKHE ITOKa3aTe/lu 00oraieHust MeIHO-CBUHIIOBO-1IUHKOBOM PY/IbI:
- BbIXO/, KOHLIEHTPATOB,

- BBIXO/] XBOCTOB,

- MacCy XBOCTOB,

- U3BJIeueHNe KOMIIOHEHTOB B KOHLIEHTPATHI,

- W3BJ/leueHre KOMITOHEHTOB B XBOCTHI [IJisl yC/IOBUM, YKa3aHHBIX B Ta0JI.

OnpeJilenTh MapKy KOHLIEHTPATOB.

Pe3y1'IbTaTbI pacyeTad TeEXHOJIOTHYEeCKUX ToKasaresien O(i)OpMI/ITb B BU/ie CTaH,qapTHOﬁ Ta6J'II/IL[bI.
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CTpyKTypHBIU
3/1IeMeHT
KOMIIeTeHI U

I[T1aHUpyeMble pe3y/bTaThl
o0yueHust

OL[eHOLIHbIE CpeacTBa

ITK-19 roToBHOCTHIO K pa3padoTKe NMPOEKTHHIX MHHOBALIMOHHBIX PellleHH# M0 KCIUTyaTallMOHHOM pa3Befike, 100bIue, mepepadoTKe TBEPABIX
MOJ/Ie3HBIX HCKOMAEMbIX, CTPOUTE/IBCTBY M KCIUTyaTallMHU MO/i3eMHbBIX 00HeKTOB

3HaTb OCHOBHBIe TeHZleHLInH pa3- | IlepeueHb meopemuuecKux 60npoco8 K 3K3ameHy:
BUTUSI UYHHOBAL[MOHHBIX pe- 1. PaguomeTpuueckoe, TpaBUTALIMOHHOE, (UIOTAlMOHHOE oboraijeHre. KoOMOMHMpOBAaHHBIE TMPO-
IIIeHWH 110 riepepaboTke 1[eCChl repepaboTKH KOMITIEKCHBIX PY/I.
TBePAbIX T0JIe3HBIX UCKO- 2. TIpotiecchl THAPOMETATYPTHMHU B CXeMax oboraiteHusi. AManbramaliys ¥ liiaHupOBaHUE.
raeMbIx

Ymetb MPUMEHSTb U3yUeHHbIe TeH-
JleHLIUU pa3BUTUs UHHOBA- | IIpumepHble npakmuyeckue 3a0aHusi 0718 IK3aMeHa:
I[MOHHBIX pelleHui 1o repe- | CocTaBUTh KOMOMHHUPOBAHHYIO CXeMy 1epepaboTKU TPYAHOO000raTUMOM JIBYXKOMITOHEHTHOU PY/Ibl
paboTKe TBEpPABIX MOJIE3HBIX
HCKOMaeMbIX

Bnagets TeHZeHLUSAMU pa3BUTHS UH- | Pewuumb 3a0auy:
HOBALIMOHHBIX pellleHuit Mo | PaccumTarh TeXHOIOTMUECKHe ToKa3aTe/u oboraiteHus (I0TalMOHHOTO Liexa. Pe3yibTaThl rpe/cTa-
riepepaboTKe TBepAbIX T0- BUThH B Tabsuiie. VicxoHble saHHbie: MaccoBas nois Cu B pyge — 0,9 %, B koHijeHTpare — 20 %, B XBO-
JIE3HBIX UCKOMaeMBbIX crax — 0,1 %.

IICK-6-2 CIMOCOOHOCTBIO BBIOMpATh TEXHOJIOTHIO MIPOU3BO/ICTBA PAOOT M0 0OOTall[eHHIO ITOJIe3HBIX UCKOTIaeMbIX, COCTAB/ISATh HEOOXOMMYIO /10-

KYMEHTAIINIO B COOTBETCTBUHU C I,Z[eI‘/JICTBy}OH_[I/IMI/I HOPpMATHMBaMU

3HaTb OCHOBHBI€e [TOHSATHSI MEeTO- ITepeuenb meopemuueckux 6onpocoe K 3K3ameHy:
JIOB, CITIOCOOOB U CPeZICTB 1. TexHosiorus ¥ npakTUKa oboraitieHus py/i IBETHBIX U peIKUX MeTaJl/IOoB.
TI0JIyYeHHsI CbIPbsl U KOH- 2. TexHosorus U NMpakTHKa 000raleHsi TOPHO-XUMUYECKOTO ChIPBSI.
L[eHTPaTOB TP lepepaboTKu 3. TexHosnorus v MpakTHKa o0oraieHHst HepPYAHbIX T0/Ie3HbIX UCKOIaeMbIX.
T0JIe3HbIX MCKOIaeMbIX

YmeTb BBIOMpATh TEXHOJIOTHIO TTPO-

M3BO/ICTBa paboT 1o obora-
II[eHMIO T0JIe3HBIX MCKOITae-
MbIX, IPUMEHSITh CITI0COObI U
CpeZiCTBA /ISl TTOJTyUYeHUsT

ITpumepHble npakmuyecKue 3a0aHusi 0/151 IK3aMeHa:
CocTaBUTh CXeMy Ji/1s1 iepepaboTKU MOJIMMETa/UTAYeCKOHN PY/IbL.
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CTpyKTypHBIU

[Tnanupyemble pe3y/bTaThl

3/1IeMeHT OuieHOUHBIe Cpe/icTBa
KOMIIeTeHI U 0byuenus
KOH/IML[MOHHBIX KOHLIeHTpa-
TOB, COCTaBJIATH HeOOX0u-
MY JOKYMEHTAL[HI0 B COOT-
BETCTBUU C [IeHCTBYIOIIUMU
HOpMAaTHBaMU
Brazetsb HaBbIKaMH BbIOMpaTh TeXHO- | Pewuums 3adauy:
JIOTHIO TIPOM3BOACTBA paboT | Ornpeae/uTh TeXHOIOTHYeCKHe TIoKa3aTeu 00oraiieHusi CBUHI[0BO-LIMHKOBO-0apUTOBOU PY/bI:
10 000TallleHHIO MOe3HbIX | - BBIXO/, KOHLIEHTPATOB,
VCKOTIaeMbIX, COCTaBJISTh - BBIXO/] XBOCTOB,
HeoOX0/IMMYI0 JOKYMeHTa- | - MacCy XBOCTOB,
L[UI0 B COOTBETCTBUH C [leli- | - U3B/IedeHHe KOMIIOHEHTOB B KOHLIEHTPATHI,
CTBYIOLIMMHA HODMaTHBaMU | - W3BJieueHHe KOMIIOHEHTOB B XBOCThI /ISl YC/IOBUH, yKa3aHHbBIX B Tab1.
Pe3ysibTaThl pacueTa TeXHOJOTMUECKUX TT0Ka3aTesieild 0pOPMUTE B BU/Ie CTaHAAPTHOMN TaOJUIIBL.
OmnpeieUTh MapKy KOHIIEHTPATOB.
IICK-6-3 CrocoOHOCTRIO BLIOKMPATh M PACCUMTHIBAaTH OCHOBHBIE TeXHOIOrMUeCKHe rapaMeTphbl 3¢ (GeKTUBHOTO U 9KOJIOTHYeCKH 6e3011acHOro Mmpo-

M3BO/ICTBA paboT 1o nepepaboTKe 1 00Oral|eHHu0 MUHEPaTbHOTO ChIPhSt HA OCHOBE 3HAHWM TMPUHLIUMTIOB IIPOEKTUPOBAHUS TEXHOIOTHYeCKUX CXeM 000-
raTUTe/IbHOTO MPOU3BO/ICTBA

3HaTb OCHOBHbI€ TIOHATUSI MeTO-
JIOB, CIIOCOOOB U CPe/ICTB
MOTyYeHUsI ChIPbSl U KOH- IlepeueHb meopemuueckux 80NpoOCo8 K 3IK3aAMeHy:
L[EHTPATOB MpH TlepepaboTKu 1. TexHosorus oboraieHust py/ L[BETHBIX U PeJIKUX METaslJIoB.
T10JIe3HBIX UCKOIAeMbIX JIJIs1 2. TexHonorusi oboraiieHyst TOPHO-XUMHUECKOTO ChIPhS.
CO3/]aHMs], PeryTMPOBaHUS 3. TexHosorus oborarieHusi HepyJHbIX MOJIe3HBIX UCKOTIAaeMbIX.
3¢ heKTUBHOIO U 3K0JIOTH-
yecku 6e30MacHOro rmpous-
BO/ICTBa

YMmeTb BLIOMPATh TEXHOJIOTUIO TIPO- | IIpuMepHble npakmuyeckue 3a0aHusi 011 3K3amMeHa:

M3BO/ICTBa paboT 1o obora-

CocCTaBUThL CXeMy Jijis Tiepepab0TKU MOTMMeTa/VTndeCKol PY/bl.
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CTpyKTypHBIU
3/1IeMeHT
KOMIIeTeHI U

I[T1aHUpyeMble pe3y/bTaThl
o0yueHust

OL[eHOLIHbIE CpeacTBa

IIeHUIO T10JIe3HBIX CKOTae-
MBIX, IPUMEHSITb CIIOCOOBI 1
CpefCTBa AJIs1 TTOJ/TyYeHuUst
KOH/JULIMOHHBIX KOHLIEHTpa-
TOB /I/I5 CO3/JaHus1, pery/n-
poBaHusi 3¢ HeKTUBHOTO U
5K0JI0TMYecKy 6e301acHOro
MIPOM3BO/ICTBA

Bnagetsb

CIIOCOOHOCTRIO BBIOKPATh U
PaCcCUUTHIBATH OCHOBHBIE
TeXHOJIOTHUeCKHe rapaMeT-
pbl 3¢ deKTUBHOTO U 9KOJIO0-
TMYecKy 6e30MacHOro Tpo-
M3BO/ICTBa paboT 1o mepepa-
00TKe 1 00OraIreHuI0 MUHe-
PaIbHOTO ChIPbSI HA OCHOBE
3HaHUH TIPUHIUTIOB TIPOEK-
TUPOBaHUSI TEXHOJIOTHYe-
CKUX CXeM 000raTUTe/IbHOTO
TIPOM3BO/ICTBA U BbIOOpa OC-
HOBHOT'O Y BCITIOMOTaTe/IbHO-
ro oboraTuTesILHOTO 060py-
JIOBaHUSI

Pewums 3adauy:

OnpezpenuTb TEXHOJOTHUECKHE ITOKa3aTe/u odoraieHust pTyTHO-(JIF0OPUTOBOM PY/bI:
- BBIXO/] KOHIIEHTPaTOB,

- BBIXO/] XBOCTOB,

- Maccy XBOCTOB,

- W3BJ/leUeHre KOMIIOHEHTOB B KOHLIEHTPaT,

- W3BJ/IeUeHHEe KOMITOHEHTOB B XBOCTHI [I/I1 YC/IOBUH, YKa3aHHBIX B Ta0JI.

Pe3ynbTaThl pacyeTa TeXHOJIOTHYEeCKHX TIOKa3aTesieid 0popMHUTh B BU/ie CTAHZAPTHOU TaO/IULIBI.
OnpefenUTh MapKy KOHLIEHTPATOB.

IICK-6-4 cioco0HOCTHI0 pa3padaThIBaTh U Peain30BbIBaTh MPOEKThI MPOU3BO/[CTBA MPH MepepadoTKe MHHEPA/TIbHOT0 U TEXHOTeHHOTO ChIPbS
Ha OCHOBe COBPeMEeHHOH MeT0/10/I0TMH POeKTUPOBAaHUs, PAaCCUMTHIBATh IIPOU3BOANTETLHOCTD U ONpe/ie/IITh IapaMeTphbl 000py/0BaHUA
ob0oraTuTesIbHBIX (habpuK

3HaTh

BCe 3TaIlbl TIPOM3BO/ICTBA
TIpu TiepepaboTKe MUHe-
PaJIbHOTO ¥ TeXHOT€HHOT0

ITepeuenb meopemuueckKux 60npoco8 K 3K3aMeHy:
1. OcHoBHbIe (HaKTOPBHI, BIUSIOIIE Ha TEXHOJIOTHIO 000Tall|eH s ChIphsl.
2. OcobeHHOCTH MOCTPOEHHUSI CXeM IPY BbIOOpE TeXHOJI0TMU oboraleHusl.
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CTpyKTypHBIU

[Tnanupyemble pe3y/bTaThl

37IEMEeHT OrjeHOYHbBIE CpeJCTBa
o0yueHust
KOMITeTEeHLUH!
ChIpbsl HA OCHOBE COBpEMeH-
HOUM MeTO/I0/IOTUU TTPOEKTU-
pOBaHUs
YMeTb aHa/IM3UPOBaTh BCe ITarlbl
ggg}?jiﬁf}:g;:ﬂiiﬁ::i?;_ ITpumephble npakmuueckue 3avbanuﬂ 0/191 IK3AMeHa: 5
CocTaBUThL CXeMY U peareHTHbIN pexKuMm /151 GI0Taliuu MoIMMeTa/VIAueckou py/ibl
HOTEeHHOT'O ChIPhsl HA OCHOBE
COBpPeMeHHOW MeTOZ0JIOTUU
TIPOEKTHPOBAHUS
Bnagetb rpoLieccamu NpousBoACTBa | Pewums 3adauy:
TIpu TiepepaboTKe MUHe- OnpezieTMTh TEXHOJIOTMUECKHE IT0Ka3aTe/ld 000raieHust MeIHO-HUKe/IeBOH PY/Ibl:
pasbHOTO U TEXHOT€HHOT'0 - BBIXO/l KOHIIEHTPATOB,
CBIPbSl HA OCHOBE COBPEMEH- | - BBIXO/] XBOCTOB,
HOW MeTO/I0/IOTUU TPOEKTU- | - MacCy XBOCTOB,
pOBaHUs - U3BJIeUeHHe KOMITOHEHTOB B KOHLIEHTPATHI,
- W3BJ/IeUeHHe KOMITOHEHTOB B XBOCTHI [/l YC/IOBUM, YKa3aHHBIX B Ta0JI.
Pe3ynbTaThl pacueTa TeXHOJIOTUUECKUX TTOKa3aTesiell ohOpMUTE B BH/e CTaHJAPTHOM TaO/IUIIbI.
OnpezeMTh MapKy KOHLIEHTPATOB U3 Tab/1.
IICK-6-5 roToBHOCTHI0 IPUMEHATH COBPEeMeHHbIe HH(OpMaLMOHHbIE TEXHO/IOTHH, ABTOMAaTH3UPOBaHHbIE CHCTEMbI POEKTHPOBaHUA 000ra-

TUTE/IbHBIX IT

OH3BO/ICTB

3HaTb TIPUHLIUIIBI U METO/bI CO3/1a-
ITepeuesb meopemuueckux 60NpPoco8 K 3K3aMeHy:
HUS COBpeMeHHBIX UH(OP-
o 1. OcHoBHbIe (haKTOPBI, BAUSIOLNIME Ha BEIOOP TEXHOIOTHUH 000Tall[eHUst ChIPbSI.
MaI[MOHHBIX TeXHOJIOTHI B
N 2. TexHosornueckue CXemMbl U peareHTHbIe peXXUMbI (hI0TAl[UK Pyl LBETHBIX META/I/IOB U HeMe-
MPAKTHUUeCKOM JiesiTe/TbHO-
TaJ/TNYeCKOro ChIPbSI.

cTi 000TaTUTETbHBIX TIPOU3-

BO/ICTB
YmeTb NIPUMEHSTH NPUHLMUILI U Me- | IIpumepHble npakmuyecKue 3a0aHusl 04151 3K3amMeHa:

TOJbI CO3dHHUA COBpEMEH-

CocTaBUTh KOMOMHUPOBAHHYIO CXeMYy Ji7Isl TepepabO0TKU 30/10TOCo/iepyKalliei pybl.
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CTpyKTypHBIU
3/1IeMeHT
KOMIIeTeHI U

I[T1aHUpyeMble pe3y/bTaThl
o0yueHust

OL[eHOLIHbIE CpeacTBa

HbIX UH(OPMaLJUOHHBIX TeX-
HOJIOTHUH B NPaKTUYeCKOU
JieaTeIbHOCTU 000TraTUTeb-
HBIX [IPOM3BO/ICTB

Bnagetb

TIPUHLIUTIAMU U MEeTO/IaMHt
CO3/laHUsI COBPEMEHHBIX WH-
(hopMalMOHHBIX TEXHOIOTUI
B MPAKTHUYECKOM JiesiTe/IbHO-
cTi 000TaTUTETbHBIX TIPOU3-
BOJICTB

BbinoaHums 3adaHue:

Bri0bpaTh 1 060cHOBaThH cxeMy oborarrieHust pyAbl. Caenats pacueT KaueCTBeHHO-KOTMUeCTBEHHOU U
BOZIOLIIaMOBOM cxeM. KpynmHOCTE U3MenbueHHOU py/ibl, MaCCOBYIO JI0JTO LIEHHOT'0 KOMITIOHEHTa B PY/Je,
TIPOM3BO/IUTE/ILHOCTD TIPUHSATH I10 Tab/uIle.

Harnpumep: ucxogHsele jaHHbIe: cOoZlep>KaHUe B M3MeJ/ibueHHOM pyze Knacca -0,074 mm — 60 %; maccoBas
nosist Cu B pyzie — 1,0 %; pyaHbie MuHepasibl— XanbKonmupuT (CuFeS,), 6opaut (CusFeS,); npoussoau-
TeJIbHOCTDb (IOTAIMIOHHOM (habpHKK — 5 MITH.T/TOJ,.

IICK-6-6

CITOCOOHOCTEIO dHa/IM3WMPOBATH U OIITUMHU3UPOBATL CTPYKTYPY, B3aUMOCBA3H, Q)YHKL[I/IOH&IIIBHOQ Had3Ha4yeHKre KOMII/IEKCOB I10 ,qo6blqe,

riepepaboTKe 1 000TaleHNIO TI0Ie3HBIX MCKOTAaeMbIX ¥ COOTBETCTBYIOIIMX IMPOM3BOJCTBEHHBIX 0OBEKTOB MPH CTPOUTE/LCTBE M PEKOHCTPYKIMN

3HaTb

TeXHOJIOTMH 00OoTall[eHus
T10JIe3HBIX UCKOIaeMbIX; Ha-
ripaB/ieHus1 CO3JjaHusI Masio-
OTXO/IHBIX ¥ 0€30TXOHBIX
TeXHOJIOTH; KOMITJIEKCHOE
WCII0/Ib30BaHKe MUHepab-
HOTO ChIpbS

ITepeueHb meopemuuecKux 80NpPoco8 K IK3ameHy:
1. CyuHoCTb, I/1aBHbIe 0COOEHHOCTU W KTaCCU(UKAITMS MeXaHHUeCKHX MPOIL[eCCOB 000TralljeHusl.
2. CyIIHOCTb, I71aBHbIe 0COOEHHOCTH U K/lacCU(MUKAIUS TUAPO- U MMPOMETa/UTyprUuecKuX Mporiec-
coB oborarieHwus.

YmeTb

aHa/IM3UPOBaTh U pa3paba-
ThIBaTh KOMITJIEKCHbIE TeX-
HOJIOTUYeCKHe MPOLiecchl U
cxeMbl 00oralleHus mosies-
HBIX UCKOTIaeMbIX, YCTOWYU-
BOCTb TEXHOJIOTHUECKOT'0
TpoLiecca ¥ KauyeCcTBO BbI-
MyCcKaeMoM TPOAYKLIVH.

ITpumephble npakmuuecKue 3a0aHus 0/1 3K3amMeHa:
CoCTaBUTh CXEMY M peareHTHBIM PeXKUM [j1s1 000ralljeH|s] TOHKOBKPATIeHHOMW JIByXKOMITOHEHTHOM py-
ZIbI
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CTpyKTypHBIU
3/1IeMeHT
KOMIIeTeHI U

I[T1aHUpyeMble pe3y/bTaThl
o0yueHust

OL[eHOLIHbIE CpeacTBa

Bnagetb

CTIOCOOHOCTBIO aHA/TU3UPO-
BaTh U ONTHUMHU3UPOBATh
CTPYKTYPY, B3aMOCBSI3H,
¢byHKIMOHa/IbHOE Ha3Haue-
HHUe KOMITJIEKCOB TI0 I00bIve,
nepepaboTKe U 00OTraIeHnto
TI0/Ie3HBIX UCKOMAeMbIX U
COOTBETCTBYIOIIUX ITPOMU3-
BO/ICTBEHHBIX 00BEKTOB TIPH
CTPOUTE/bCTBE U PEKOHCT-
PYKILMH /IS CO3/IaHUSI MaJio-
OTXOZHBbIX U 0€30TX0JHBIX
TeXHOJIOTHUA.

BbinosHums 3ad0avue:
Bribpats 1 060CHOBaTE cxeMy oboraitieHust pybl. Crienath pacueT KaueCTBeHHO-KOTMUeCTBeHHOW 1

BOZOIIIaMOBOM cxeM. KpyrmHOCTE U3MeibueHHOU py/Ibl, MaCCOBYIO ZI0JTO LIeHHOT'0 KOMITIOHEHTa B py/e,

MMpON3BOAUTE/IbHOCTD MMPUHATD 10 Ta6111/1ue.

Harnpumep: ucxogHsble jlaHHbIe: cOflep>KaHUe B M3MeJibueHHOM pyJe Knacca -0,074 mm — 80 %; maccoBast

nons Cu B pyze — 1,2 %; pyaHbie MuHepabi— XaabKonuput (CuFeS,), koesnnun (CuS); mpousBoau-
TeTbHOCTh (I0TAI[MOHHOM (habpuKu — 1,5 MIH.T/TO[I.
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0) ITopsA0K MpoBe/jeHUsI MPOME)XYTOYHOH aTTeCTalHH, T0Ka3aTe/Il H KPUTePUHU
OLleHUBaHUSA:

[TpoMe)XyTouHasi aTTecTalus 1Mo AUCLUIUIMHE «TexHosorus oboraleHust MOJIe3HBIX
HCKOTaeMbIX» BK/IIOUaeT TeOopeTHYeCcKue BOMPOChI, MO3BOJISIIOLIME OLEHUTh yYPOBEHb YCBOe-
HUsl 00YyYaloIIMMUCS 3HAHWM, W TIPaKTHUeCKHWe 3a/laHusl, BBISBJSIOL[HE CTereHb C(HOpPMUPO-
BaHHOCTU YMeHHWH U BJlaJIeHUH, TPOBOUTCS B (hopMe 3K3aMeHa.

OK3aMeH M0 JaHHOM AWCLUIIIMHE MPOBOJUTCS B YCTHOU (hopMe 10 3K3aMeHal[MOHHBIM
Ouneram.

OK3aMeH MPOBOAUTCS 10 OujieTaM, 0XBaThIBAOLMM BeCh MPO/IeHHbIN MaTepuat. 1o
OKOHUaHUM OTBeTa 5K3aMeHaTOp MOXKET 3a/1aTh CTY/IeHTY JOTOJHUTE/IbHbIe U YTOUHSIOLMe
BOMPOCHI. [To/10)KUTeNBHBIM TakKe Oy/ieT cTpeM/IeHre CTyleHTa U3/I0)KUTb pa3/inyHble TOUKU
3peHUst Ha pacCMaTpYBaeMyto IpobsieMy, BbIpa3uTh CBOe OTHOLIIeHHe K Hell, TPUMEeHUTD Teo-
peThyecKrie 3HaHUs 110 COBPeMeHHBIM MpobsieMaM 000ralieHust MoIe3HbIX UCKOTIaeMBbIX.

IToka3arenu U KpUTepUH OLleHUBAHUA SK3aMeHa:

— Ha OLIeHKY «OT/IMUHO» (5 6asioB) — 00yyaroiuiics oKa3biBaeT BLICOKHN YPOBEHb
c(hOpMHPOBAaHHOCTHU KOMITeTeHLUH, T.e. CTYZeHT, IIpe/|CTaBsieT BCeCTOPOHHee, CUCTeMaTruye-
CKoe ¥ T/TyDOKOe 3HaHWe yueOHO-TIPOrpaMMHOT0 MaTepuasa, yMeHHe CBOOOHO BBITIOHSITh
3a/jaHusi, TpelyCMOTpPeHHble MPOrpaMMOl, YCBOUBILWK OCHOBHYHO W 3HAKOMbBIM C JIOTMOJIHU-
TeNbHOW JIUTepaTypoM, peKOMeH/0BaHHOW mporpammoi. Kak mpaBuio, onjeHkKa "OTJMYHO"
BBICTABJISIeTCS CTYJeHTaM, YCBOMBILKM B3aUMOCBS13b OCHOBHBIX MMOHSITUI JAUCLIMIIIMHBI B UX
3HaueHuH /1151 TprobpeTaeMoli Mpoeccru, MPOSIBUBLIMM TBOPUYeCKHEe CITOCOOHOCTU B TIOHU-
MaHWU, U3I0KeHUH U UCTIOIh30BaHMWHU YueOHO-TIPOrpaMMHOI0 MaTepHara.;

— Ha OLEHKY «Xoporio» (4 6amna) — oOydaromuiics TOKa3blBaeT CpPeJHUA YPOBEHb
c(hOpMHPOBAHHOCTH KOMITETEHLIUM, T.e. CTY/IEHT IIPe/CTaB/IsSeT TOJIHOe 3HaHWe YyueOHO-
MPOrpaMMHOr0 MaTepuaa, YCIelIHO BbIMOJIHSIOLUNA TIPelyCMOTPeHHbIe B TIporpaMme 3a/ia-
HHs, YCBOMBIIMM OCHOBHYIO JIUTE€PATypy, PEKOMeH/0BaHHYI0 B mporpamme. Kak mpaBuso,
OLleHKa "XOpoII0" BbICTAB/ISIeTCs CTy/IeHTaM, TT0Ka3aBILIMM CHCTeMaTHUeCKUi XapakTep 3Ha-
HUH 10 JUCHUIUTMHE U CIIOCOOHBIM K MX CaMOCTOSITe/TbHOMY TIOTIOJTHEHUIO ¥ 0OHOBJIEHUIO B
X07ie JanbHeHIer yueOHo# paboThl 1 TPoheCcCUOHATBHOM /IeATeIbHOCTH;

— Ha OLIEHKY «y/IOBJIETBOPUTETBHO» (3 Oasuia) — 0Oydaromuiics ToKa3bIBaeT MOpPoro-
BbIl ypoBeHb C(hOPMUPOBAHHOCTH KOMITeTEHLIUM, T.€. CTy/IeHT, IIpe/iCTaB/sieT 3HaHUsI OCHOB-
HOT'0 y4eOHO-TIPOrpaMMHOT0 MaTepuraa B 00beMe, He0OX0AUMOM 151 AanbHelIIel yueObl 1
Tpe/iCTOsIIIel paboThI TI0 CIeIMaTbHOCTH, CTIPABJISFOILUICS C BBIMOJTHEHHWEM 3a/IaHuM, Tipe-
JyCMOTPEeHHBIX TTPOrpaMMOii, 3HAKOMBII C OCHOBHOM JINTEPATypOl, peKOMeH/J0BaHHOM Ipo-
rpammoii. Kak mpaBu/o, oljeHKa '"y/IOBIeTBOPUTENBHO" BBICTAB/SIeTCSl CTYJeHTaM, JOIyC-
THBLIUM MOTPEIIHOCTY B OTBeTe Ha 9K3aMeHe U MPU BbINOJHeHNWH K3aMeHalMOHHbIX 3a/a-
HUM, HO 00JalaloIM HeOOXOAMMBIMU 3HAaHWSIMU [JIi UX YCTPaHEHUs TI0f, PYKOBO/ICTBOM
Tiperno/jaBaTe’isi;
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8 YueOHo-MeTOAUeCKOe U HH(OPMAL[HOHHOE o0ecrieueHne U CIUIITHHBI

a) OcHoBHas /IMTEpaTypa:
1. ABgoxuH, B.M. OcHOBBI 000TalieHust Moie3HbIX UCKOTIaeMbIX : yueOHUK : B 2 TO-
Max / B.M. ABuoxuH. — 4-e u3/., crep. — Mockga : ['opHasi KHura, [6. T.]. — Tom 2 : Tex-
HoJioruu oboraieHust mose3Hbix uckoraembix — 2017. — 312 c. — ISBN 978-5-98672-465-
2. —Pexxum pgoctyna: https://e.lanbook.com/book/111337
2. Kneitn, M.C. TexHonorus oboraiieHus Toe3HbIX UCKOTaeMbIX : yuebHoe rocobre
/ M.C. Kneiin, T.E. BaxonuHa. — Kemeposo : Ky3I'TY umenu T.®. 'opbauesa, 2017. — 193
c. — ISBN 978-5-906888-51-8. — Pesxum poctyna: https://e.lanbook.com/book/105409
3. OCHOBBI MeTa/TypruuecKoro Mpou3Bo/ICTRa : yuebHuK / B.A. burees, K.H. BjoBuH,
B.M. KonokosnbiieB, B.M. Canranuk. — Caskt-Iletepbypr : Jlanb, 2017. — 616 c. — ISBN
978-5-8114-2486-3. — Pexxum foctymna: https://e.lanbook.com/book/90165

0) /lono/THUTE/TbHASA JTUTEpaTypa:

1. Bensie, C.B. OCHOBBI MeTa/UTypruueckoro 1 JTUTeHHOro MTPOM3BO/ICTBA : yueOHoe
nocobue / C.B. BensieB, 1.0O. JleymmH. — PocroB-Ha-loHy : ®enukc, 2016. — 306 c. —
ISBN 978-5-222-24740-2. — PexxumM poctymna: https://e.lanbook.com/book/102277

2. AbpamoB A.A. TTepepaboTka, oboraiijeH’e U KOMITJIEKCHOE UCII0/Ib30BaHUEe TBEPAbIX
noJie3HbIX uckomnaeMsbix. T.1 Iporeccer anmapatsl: YueOHuk. M.: MI'T'Y, 2004. — 471 c.

3. AbpamoB A.A. ITepepaboTka, oboraiijeH’e U KOMITJIEKCHOE UCII0/Tb30BaHUEe TBEPAbIX
rosie3HbIX HcKoraembix. T.II TexHosorusi oboraiieHust T0JIe3HbIX HCKOMAeMbIX: YUeOHUK.
M.: MITY, 2004. - 471 c.

4. Abpamos A.A. TexHonorus riepepaboTKy U oboraiteHus pya: Yue6. mocob. B 2 kH.
— M.: Uspgarenscteo MI'TY, 2005.

5. CnpaBouHUK 110 oboramenuto pyz. B 3 1. /Tlog pea. bormanora O.C.-2-e u3fg,., mie-
pepab. u gor. — M.: Hezpa, 1983.

6. Ilepuoguueckue wu3ganus: "Ob6oramenve pyn", "T'opsbiit KypHan', "V3Bectus
BBICIIX yueOHBIX 3aBefieHHi", pepepaTUBHBIN )KypHas "T'opHoe zemno".

B ) MeToauueckue yKa3aHHsA:

1. Oerogs E.FO., I11aBakyneBa O.I1. TlepepaboTKa 110/iIe3HBIX MCKOTIAeMbIX [D/I€KTPOH-
HbIi pecypc] : npaktTukym / MI'TY. - Marautoropck : MI'TY, 2017. - 1 3/1eKTpPOH. OMNT. AUCK
(CD-ROM) — Pexxum goctyna: https:/magtu.informsystema.ru/Marc.html?locale=ru

r ) IlporpammHoe obecrieueHue U VIHTepHeT-pecypcChl:




1. VudopmaimonHas cucrema — EanHoe oKHO fgocTyma K oOpa3oBaTesbHBIM pecyp-
cam. — URL: http://www.window.edu.ru.

2. HauwuonanbHas mHGOpMalOHHO-aHa/IMTHYecKasi crucTtemMa — Poccuiickuii UHeKC
HayuHoro tutupoBanus (PMHII). — URL: https://elibrary.ru/project risc.asp.

3. IlouckoBas cucrema Axagemuss Google (Google Scholar). - URL:
https://scholar.google.ru/.

9 MaTepuaibHO-TEXHUUYECKOe ofecrieueHue JUCIUTTHHBI (MOAYJIA)

MarepuanbHO-TeXHUUECKOe obecriedeHre TUCIUIIMHBI BK/TFOUAeT:

Twn 1 Ha3BaHKe ayJUTOPUU OcHallleH1e ayiMTOpUN
JlekyuoHHas ayoumopusi MynbTUMeUiiHbIe CpeCTBa XpaHeHus, Te-
pefjaud U TIpe/iCTaB/ieHus1 yueOHON WHGbOp-
MalLlUH.
Jlabopamopus mexaHuueckux uccinedoganuti |1. JlabopaTopHast ycTaHOBKa I1[eKOBO# JIpO-
OUIKY;

2. JlabopaTopHasi yCTaHOBKa KOHYCHOM JIpo-
OWIKU KPYTTHOTO IpO0/IeHNs;

3. JlabopaTopHasi ycTaHOBKa BaJIKOBO# /IpO-
OUIKY;

4. JTabopaTopHasi ycTaHOBKa MeXaHU4eCKOro
BCTPSIXMBATEJIs;

5. JlabopaTopHasi yCTaHOBKA IIapOBOI MeJTb-
HULIBI;

6. JlabopaTopHasi ycTaHOBKA MeJTbHHUL[bI C
Bpalljarolielicst 0ChIo;

7. JlabopaTopHasi yCTaHOBKa MHEPLIMOHHOTO
pPOXO0Ta;

8. CraHZapTHbII HaboOp CUT

[MTomerienre st xpaHeHWst ¥ Tipodunaktu- | IIkadebr JJIst XpaHEeHHSI yueOHO-
YecKoro o0CTy)XMBaHUsI yueOHOTO 000pyZO-| MeTOAWYEeCKON [JOKyMeHTalud, yueOHOro
BaHMUSI obopyzioBaHUSI U y4eOHO-HarIsgHBIX I10CO-

Ouid.
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