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PaGouas mHporpamMma COCTaBjieHa Ha OCHOBE Oroc BO - chonenuaiuTeT IO
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PaGouast porpaMMa paccMOTpPeHa i 0400peHa Ha 3ace/laHiH xadenpsr I'eosnoruu,
MapKIIeii1epeKoro esia i 0G0raleH s MOIE3HBIX HCKOMACMBIX
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PaGouas mporpamMma 0106peHa METOAHYECKOI xomuccuern UL JuT
07.02.2025 r. mporokos Ne 4 =Sy
Mpeacematens —  —— U.A. TlpiTanes

Pabouast mporpamMMa cocTaBjeHa: ,é ﬁ’]
souent kapenpst TMJIHOIIA, kaHA. TeXH. HayK : E. 1O. leroas
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JIner akTyanu3anuu padoyei nporpaMmsl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa U 0100peHa s peanuzaruu B 2026 - 2027
y4eOHOM oIy Ha 3acefanuu Kageapsl ['eororum, MapKIieaepcKoro neina u 000rameHus

[Iporokonm ot 20 . Ne
3aB. kadenpoii N.A. I'putiiun

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
yueOHOM o1y Ha 3aceannu kageapsl [ eonoruu, MapKIeiHaepcKoro aeia u 000orameHus

[Iporokonm ot 20 . Ne
3aB. kadenpoii N.A. I'putiiun

PaGouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM TroJly Ha 3acefaHuu Kadeapsl [ 'eooruu, MapKIIeHIepCKOro Jiena U 000TralieHUs

[Iporokon ot 20 . Ne

3aB. kadenpoit I/I.A.?pmmxm

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena i peanuzanuu B 2029 - 2030
y4eOHOM ToJly Ha 3acefaHuu Kadeapsl [ 'eooruu, MapKIIeHIepCKOro 1ena U 000raiieHus

IIporokom or 20 . Ne
3aB. kadeapoii H.A. I'puiiun

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanmsanuu B 2030 - 2031
y4eOHOM o1y Ha 3acefanuu kadeapsl ['eonoruu, MapKIIeHAEpCKOro aena u 000TaieHus

[Iporokom ot 20 . Ne

3aB. xadenpoit I/I.A.?pmmxm

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2031 - 2032
yueOHOM ToJTy Ha 3acefaHuu kageapsl ['eonoruu, MapKiieiaepckoro neia u 00orameHus

[Iporokom ot 20 . Ne

3aB. xadenpoii H.A.?pI/IHH/IH




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

Lensimu ocBoeHUs AUCUMIUIUHBI — «TexHoorus Mpou3BOACTBA pabOT» SBISIOTCS
pa3BUTHE Yy CTYACHTOB JINYHOCTHBIX KadyecTB, a Takke (opMUpOBaHUE MPOPECCHOHATBHBIX
KoMIieTeHIui B cooTBeTcTBUU ¢ TpeboBanusMu OI'OC BO no cnienmanbroctr 21.05.04 I'opHoe
Jelio.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

Jucuunnnna TexHonorus oOoramieHusl IOJIE3HBIX HCKONAEMbIX BXOJIUT B 4acTb
y4eOHOro 11aHa GopMupyemMyro ydacTHUKaMu 00pa30BaTeNIbHBIX OTHOIIEHUI 00pa30BaTe/IbHON
IIPOrpaMMBl.

Jns  w3yyeHMs  JUCHMIUIMHBI  HEOOXOAMMBI  3HAaHUS  (YMEHHUsS,  BIIAQJCHUSA),
c(OpMHPOBAHHBIC B PE3yJIbTAaTe U3YUCHHS TUCIUILTHH/ IPAKTUK:

I'eonorus

['paBUTAIIMOHHBIA METO OOOTAIIICHUS

JpoOrneHue, u3MenbueHUE U TPOXOUYEHHE

MarauTHbIe U 3IEKTPUYECKUE METO/bI OOOTaIlICHUS

OcCHOBBI yIpaBJI€HUsI IPOEKTaAMU

["opHONpOMBIILIEHHAs T€0JI0TUs

XuMmus (hIoTopeareHToB

3HaHus (yMEHUs, BIIAICHUs ), OJYyYEHHbIE IPU U3yYEHUH JAHHOM JTUCLUIUIMHBI
OyayT HeOOXOAUMBI JUI U3YUEHHSI JUCLUIUIMH/IPAKTUK:

[IpoexTrpoBanne 000TaTUTENBHBIX (PadpUK

[Tpou3BoCTBEHHAs - HAyYHO-UCCIeI0BaTeNbCcKas padoTa

[Tpou3BoacTBEHHAs - IPOU3BOJCTBEHHO- TEXHOJIOTUYECKAs IPAKTHKA

Beinmonnenne, moaroroBka K MpoueNype  3allMThl M 3allUTa  BBITYCKHOH
KBaJIM(PUKAIIMOHHON pabOThI

[TonroroBka k caue U caya rocyJapCTBEHHOTO 3K3aMeHa

[Tpon3BoacTBEHHAS - MPEAIUIUIOMHAs MPAKTHKA

HHHOBaIIMOHHBIE TPOEKTHBIE PEIICHUS

BryTprdaOpuuHblii TpaHCIIOPT U COOPYKEHUS

CriennanbHble 1 KOMOWHUPOBaHHbBIE METOIb 00O AllICHUS

3 Komnerenuun ody4aromerocsi, popmupyemsbie B pe3yJjbTaTe 0CBOCHUS

AUCHHUILNIMHBI (MOLYJIS1) M IJIAHMPYEMble pPe3yJIbTaThl 00y4eHHs

B pesynbrare ocBoeHUs JUCHUIUIMHBI (Moayisl) «TexHomnorus oOorameHus: moJjae3HbIX
HCKOIIaeMBbIX» 00yJaroIuics T0JKeH 001aaTh CIeAYOIUMU KOMIIETeHIIUAMU:

KO,}I HHAUKaTopa I/IH}II/IKaTOP JOCTHXKEHUS KOMIIECTCHIITNU

I1K-3 Cnoco0OeH oOCymIeCTBIATh TEXHHYECKOE PYKOBOACTBO padOTaMU IO OOOTaleHHIO
MOJIE3HBIX HCKOMAeMbIX M IOJATOTOBKE CBIPbSI K OOOTallleHHI0, BBIOMpPATh TEXHOJOTHIO
o0oraimieHus ¥ pacCUUTHIBATH HEOOXOIUMbIE TEXHOJIOTHYECKHE TapaMeTphl

IK-3.1 OHpeIICJ'IHCT OpraHHU3allMOHHBIC U TCXHUYCCKHUC MCPBI IO BBIIIOJIHCHUIO
MMPONU3BOJACTBCHHBIX 3aJlaHui B OTACICHUAX BCIIOMOT'aTCIbHBIX,
noATOTOBUTCIBbHBIX 1 OCHOBHBIX onepaunﬁ 110 nepepa60TKe ChIpbs

IK-3.2 Kontpomupyer BeneHue mporecca mnepepaboTKH ChIPbsi, OpraHU3YeT
Oe3omacHy0 paldoTy IMepcoHasia 000raTUTENBHBIX (HaOpUK U APOOMITHHO-
COPTUPOBOYHBIX YCTAHOBOK

I1K-3.3 OnTuMusupyer  peXuMbl  paboThl  OOOpYIOBaHUS,  MCIOJB3YS
TEOPETUYECKHE OCHOBBI METOI0B 00OTalIeHHs OJIE3HBIX HCKOMAEMbIX




4. CTpykTypa, 00b€M U copepkaHue TUCHUIIMHBI (MOXYJIs1)

OO6mias TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 6 3a4eTHBIX eAuHuI] 216 akaja. yacoB, B TOM

HHUCJIIC:

— KOHTaKTHast pabora — 149,9 akas. yacos:

— ayauTopHas — 144 akan. 4acos;

— BHeayauTopHas — 5,9 akajl. 4acos;

— camocTostenbHas padora — 30,4 akaj. 4acos;

— B (popMe IpaKTUIECKOI MOATOTOBKH — 2 aKaj. 4ac;

— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

<DopMa aTTeCTaluu - 3K3aMEH

AynuropHas ] o
KOHTaKTHas paboTa 5 z ®dopma Tekyero
= =
5 B aKaJ. yacax 5) Bun KOHTPOJISI
Paszen/ Tema 3 (B axan ) == . P Kox
g 3 O | caMOCTOSITENBHOM | yCIIeBaeMOCTH U
JUCLUATUINHBI 3 g« ., | xommerenyu
3 g 5 padoThI TIPOMEKYTOYHOM
Tex mal. | mpakT. 'S aTTeCTaluu
3aH. 3aH. | U &
1. Knnaccudukanus monesHsIx
HCKOIIAeMBbIX
Nzyuenue
OCHOBHOM 1
OIOJIHUTEIBHOMN
1.1 Knaccuduxauus 6 A ) L‘mm SR TK-3.1, TIK-
MOJIE3HBIX UCKOIIAEMBIX patyp 3.2, TIK-3.3
JTUCLIUTUTHAHE,
KOHCIIEKTa
JIEKIUH.
9
Nzyuenue
OCHOBHOM U
1.2 TexHONOTHS TOATOTOBKH JTOTIOJTHUTEIILHOU TK-3.1. TIK
MOJIE3HBIX UCKOMIAeMBbIX K 4 6 2 JIUTEPATYPHI 110 32 HIZ 33
000TaIlEHHIO. JMCIUTIIIAHE, - ’
KOHCIIEKTa
JIEKIUH.
Wroro no pazneny 10 10 4
2. TexHonorus o0orameHus pya
YEPHBIX METAJJIOB
2.1 TeXHOTOTUYECKHUE TUIIBI
U copTa pyi.
pTa pya NsyueHnue
IIpensapurensHoe o
OCHOBHOW 1
oboraiieHue pyJ1 YepHBIX .
JIOTIOJTHUTENILHOU
MeTaioB. KoHaumuu Ha KonTponbhas TIK-3.1, T1K-
4 4 2 JIUTEPATYpPHI 110
JKEJIE3HBIE PYIbI U pabora 3.2, TIK-3.3
JTUCLIUTUIMHE,
KOHIIEHTPATHI 10 YCIOBUSIM
KOHCIICKTa
UX METaJTypru4ecKoro M
JICKITHH.
UCIIOJIb30BaHus. Bpeansie u 9
TMOJIC3HBIEC TPUMECH.
Nzyuenue
OCHOBHOM U
2.2 IlpakTHka oborameHus JIOTOIHUATEIBLHOMN Samura MK-3.1. TIK
CKapHO-MarHeTUTOBBIX PY/I. 4 6 JIUTEPATypPHI 110 11a00paTOPHBIX 39 HI’< 33
CxeMmbl o0oTaleHust JTUCLIUTUINHE, pabor - '
KOHCIICKTa
JIEKITUH.




Uzyuenne
OCHOBHOM H

2.3 TIpakTuka obGoramieHus JIOTIOTHUTETHHON 3amura K-3 1. TIK-
TUTaHO-MarHETUTOBBIX PY/I. 4 6 2 JIUTEPATYypPHI 110 11a00paTOPHBIX 39 ILH’<-3 3
CxeMBbl 000TaleHusl. JIUCLMILINHE, pabor - ’
KOHCIIEKTa
JIEKITHHA.
Uzyuenne
OCHOBHOM U
2.4 TlpakTHka oOorameHus JIOTIOJTHUTEILHOM K-3.1. TIK-
JKEJIE3UCTBIX KBAPLUTOB. 6 4 JIUTEPATypPHI 110 39 ILH’<-3 3
CxeMbl 000TalIeHusl. JIUCLMILINHE, - ’
KOHCTIEKTa
JICKITHHA.
Wzyuenue
OCHOBHOM U
2.5 TlpakTuka oborameHus JIOTIOJTHUTEILHOM MK-3.1. [IK-
OYpOKEIE3HIKOBBIX PYI. 6 2 JIUTEPATYPHI 110 -
3.2, TIK-3.3
CxeMbI 000TaIeHMs. JTACIATIINHE,
KOHCTICKTa
JICKITHH.
Wzyuenue
OCHOBHOM U
2.6 TIpakTHka oborameHus JIOTIOTHUTETHHON K-3 1. TIK-
CHJICPUTOBBIX pya. CXxeMbl 6 6 4 JTUTEPATYPHI 110 32 IL[IQ-S 3
oboraIieHus. JHCITUIIIINHE, - '
KOHCIICKTa
JIEKIHI
Nsyuenune
OCHOBHOM 1
OTOJTHUTEITLHOU
2.7 OnrtumanbHas riryouHa 6 6 4 HHHTG ATVOBL 110 [IK-3.1, TIK-
oborarieHus. patyp 3.2, IIK-3.3
JUCITUILTHHE,
KOHCIICKTa
JIEKITHA.
HWroro no pazaeny 36 34 12
3. Meramtyprus >kene3a
Nsyuenune
OCHOBHOM 1
OTIOJIHUTEITLHOM
3.1 Ilpon3BoacTBO UyTyHA. A KonTponphas IK-3.1, TIK-
4 4 4 JIUTEPATYpPBI 110
KauectBo uyryna. pabora 3.2, TIK-3.3
JUCITUILIHHE,
KOHCIIEKTa
JIEKITHH.
Nzyuenue
OCHOBHOM U
OITOJTHUTEITLHOU
3.2 IIpon3BOACTBO CTAJH. 6 4 2 Hnme ATVORL 110 IK-3.1, TIK-
KauecTBo cramm. patyp 3.2, IK-3.3
JTUCIATIIAHE,
KOHCIIEKTa
JICKIIHH.
HWroro no pazaeny 10 8 6
4. TexHonoruss 00OraeHus
XPOMOBBIX U MapraHIIEBBIX Py
4.1 Texnonorus N3yuenue
o0oranieHust XpOMOBBIX . OCHOBHOW 1
- P pya . KonTponbHas [K-3.1, TIK-
Texnonornyeckue 8 6 2 JIOTIOTHUTEIHHOM
paboTa 3.2, IIK-3.3
O0COOCHHOCTH U IIOKa3aTean JUTEepPaTypHI MO
pab6ots! Benymx 'OKos. JIUCITUILTHHE,




KOHCIIEKTa
KauecTBO KOHIICHTPATOB. N
JEKLH.
Wzyuenne
OCHOBHOI 1
4.2 OGoraiieHne KOPeHHBIX JIOTIOJTHUTENLHOM ITK-3.1. TIK-
Y 0Ca/IOYHBIX MapTraHIEBbIX 4 8 4,4 JIUTEPATYPHI 110 32 I'II’<-3 3
pyI. JTUCITUILTHHE, - '
KOHCIIEKTa
JEKIUH.
Uzyuenne
OCHOBHOI 1
4.3 TexHonoruyeckue OTIOHITEIBHOM
0COOCHHOCTH U TIOKAa3aTeIn 4 6 2 HJ'II/ITC ATVORL 110 I1K-3.1, TIK-
pabots! Beaymux ['OKos. paryp 3.2, 1IK-3.3
JCIATUIAHE,
KauecTBo KOHIIEHTpATOB.
KOHCIIEKTa
JEKIUH.
Wroro no pazneny 16 20 8,4
Htoro 3a cemecTp 72 72 30,4 9K3aMeH
Urtoro o gucuumuiige 72 72 30,4 DK3aMeH

5 O0pa3oBaTesibHbIEC TEXHOJIOTHH

B mpomecce mpemomaBaHust AMCHUIUIMHBI  TMPUMEHSIOTCS  pa3iMYHBIE  BUBI
00pa30BaTEeNbHBIX TEXHOJIOTHH.

JIeKIIMOHHBIN MaTepHall 3aKPEIUIIETCS B TPOLIECCE BBIMOIHEHHS J1a00paTOpHBIX padoT.
OcBoeHHME TEOPETUYECKOTO MaTepuaja U BBIIOJIHEHHUE JIaDOpAaTOPHBIX pPabOT IO3BOJISIOT
CTY/ICHTaM OCO3HATh KOMIUIEKCHBI XapakTep Kypca, €ro OpPraHUYecKyI0 CBs3b C JIPYTUMHU
IMCUUIUIMHAME, C(HOPMHUPOBATh 3HAHUS O MPOIECCaX OKYCKOBAaHHS W METAJUTyPrHYECKUX
mporeccax, a Takke B JalbHEHIIEM NPUMEHHUTHh TOJYYeHHBIE 3HAHUA B TPAKTHUECKOU
JeSITeTbHOCTH.

[lepenaua HEOOXOAMMBIX TEOPETUYECKUX 3HAHMM M  (POPMHUpPOBAHHME OCHOBHBIX
MPEJCTaBICHUI TI0 KypCy MPOUCXOIUT C UCIIOIB30BaHNUEM MYJIbTHMEINIHOTO 000pyI0OBaHNS.

6 YueOHO-MeTOqUYEeCKOE 0O0ecTieYeHHe CAMOCTOATEIbHOM padoThl 00y4Yaommxcst

[IpencraBieHo B npuiioxeHuu 1.

7 OueHo4Hble CpeACTBA IJIsl IPOBeAeHUs IPOMEKYTOYHOM aTTecTaluu
[TpencraBieHbl B IPUIOKEHUH 2.

8 YueOHO-MeTOAMYECKOE U MH(POPMAIIMOHHOE o0ecTeyeHHne TUCIMIIHHbI

a) OcHoBHas JUTEpaTypa:

1. ABnioxus, B.M. OcHOBBI 0OoraieHus MoJe3HbIX UCKOMAEMBIX : YIEOHHK : B 2 TO- Max
/ B.M. ABnoxuH. — 4-e u3., crep. — Mocksa : ['opHast kaura, [6. 1.]. — Tom 2 : Texnonoruu
oOorareHust mosie3HbIX uckonaeMbix — 2017. — 312 ¢. — ISBN 978-5-98672-465 -2. —Pexum
nocryma: https://e.lanbook.com/book/111337

2. Kuneiin, M.C. Texnonorust oboraiieHust moJIe3HbIX UCKOMAeMbIX : yueOHoe mocodue /
M.C. Kueiin, T.E. Baxonuna. — Kemeposo : Ky3['TY umenu T.®. 'opbauesa, 2017. — 193 c.
— ISBN 978-5-906888-51-8. — Pexum noctyna: https://e.lanbook.com/book/105409

3. OCHOBBI METALITYpPrU4€CKOro Npou3BoCTBa : yueOHUK / B.A. burees, K.H. Bnosun,
B.M. Konokounbues, B.M. Canranuk. — Cankr-IletepOypr : Jlans, 2017. — 616 c. — ISBN
978-5-8114-2486-3. — Pexum nocryna: https://e.lanbook.com/book/90165



https://e.lanbook.com/book/111337
https://e.lanbook.com/book/105409
https://e.lanbook.com/book/90165

0) /lomoJiHUTeIbHAA JIUTEpaTypa:

1. bensies, C.B. OCHOBBI METAITyPTUYECKOTO U TUTEHHOTO MPOU3BOICTBA | yueOHOE

nocobue / C.B. bensie, U.0. Jleymun. — Poctos-Ha-/lony : ®enukc, 2016. — 306 ¢. —
ISBN 978-5-222-24740-2. — Pexum noctymna: https://e.lanbook.com/book/102277

2. A6pamoB A.A. TlepepaboTka, oboraimeHne 1 KOMIUICKCHOE HCITOJIh30BaHUE TBEP-IbIX
noJe3Hbix uckonaembix. T.1 IIponeccs! anmapatsl: YueOnuk. M.: MITVY, 2004. —471 c.

3. AbpamoB A.A. IlepepaboTka, o0orameHne 1 KOMIUIEKCHOE UCIIOJIb30BaHUE TBEPIIBIX
nosie3HbIX uckonaembiX. T.11 TexHomorust oboramieHus: MOJIe3HBIX UCKOMAaeMbIX: Y4eOHUK. M.:
MITYVY, 2004. -471c.

4. A6pamoB A.A. TexHonorust nepepaboTKu U oborameHus pya: Y4ae6. mocob. B 2 ku. —
M.: U3narenscteo MITY, 2005.

5. CopaBounuk mo o6oramenuto pya. B 3 1. /Ilox pen. bormanosa O.C.-2-¢ wu3n.,
ne-pepab. u gom. — M.: Heapa, 1983.

6. Ilepumommueckue m3manus: «Oboramenue pyn», «lopHBIH xypHam», «M3Bectus
BBICIIMX Y4EOHBIX 3aBe/IeHU», pedepaTUBHBIN xypHal «[ opHOE AETIO0».

B) MeToanueckue yKazaHusi:

Heroas, E. FO. IlepepaboTka mosie3Hbix uckonaeMsix : npaktukym / E. FO. [lerozas, O. I1.
[IaBakynesa ; MI'TY. - Marautoropck : MI'TVY, 2017. - 1 snextpon. ont. auck (CD-ROM). -
3arn. ¢ Tutyn. skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/20485
(mata obpamenus: 14.07.2023). - MakpooOBeKT. - TeKCT : 3MeKTPOHHBIH. - CBEACHHS TOCTYITHBI
takke Ha CD-ROM.

r) lIporpammHuoe obecnnieuenue u UHTepHeT-pecypcebl:

https://e.lanbook.com/book/111337 Asnoxun, B.M. OcHoBEI oOoramieHus moJIe3HbIX
HCKOIIaeMBbIX : yueOHUK : B 2 ToMax / B.M. ABnoxun. — 4-e uzn., crep. — Mocksa : ['opHast
KHHTA, [0. I.]. — Towm 2 : TexHonoruu odoraiieHus Nojle3HbIX uckonaemprx — 2017. — 312
c. — ISBN 978-5-98672-465-2.

https://e.lanbook.com/book/90165 OcHOBBI METAIUTYPrUYEeCKOTO MPOU3BOACTBA :
yuebHuk / B.A. burees, K.H. Bnosun, B.M. Konokonbsues, B.M. Canranuk. — CaHKT-
ITetepOypr : Jlanp, 2017. — 616 c. — ISBN 978-5-8114-2486-3.

IIporpamMHoe odecnevyenue

HaunmenoBanue .
10 Ne norosopa Cpoxk ielicTBUS JTUIICH3UH
7Zip cB00OTHO pacnipocTpansemoe [10 0eccpovHO
MS Office 2007
Professional Ne 135 ot 17.09.2007 6eccpodHo

IIpodeccnonanbHbie 02361 JAHHBIX U MHGPOPMAILMOHHbIE CIIPABOYHbIE CHCTEMBI
HasBaHue kypca Ccpuika

Hanumonanbuas
UH(POPMALIMOHHO-aHAIUTHYECKAs URL:

cucrema — Poccuiickuii unnexc Hayanoro | https://elibrary.ru/project_risc.asp
uutuposanus (PUHLI)

OJEeKTpPOHHBIE  pecypchl  OMONIMOTEKH ) .
MITY . T 1. Hocosa https://host.megaprolib.net/MP0109/Wehb

Poccuiickas I'ocynapcTBennas

SuGorera. Katator https://www.rsl.ru/ru/4readers/catalogues/



https://e.lanbook.com/book/102277%202.%20Абрамов%20А.А
https://e.lanbook.com/book/102277%202.%20Абрамов%20А.А
https://host.megaprolib.net/MP0109/Download/MObject/20485
https://e.lanbook.com/book/111337
https://e.lanbook.com/book/90165
https://elibrary.ru/project_risc.asp
https://host.megaprolib.net/MP0109/Web
https://www.rsl.ru/ru/4readers/catalogues/

9 MaTepuajibHO-TeXHHYECKOEe o0ecredyeHue TUCUUIIMHBI (MOTYJIs)

MarepuanbHO-TEXHHUECKOE 00eCIIeYeHHEe AUCIUIINHBI BKIHOYALT:
JlexuronHas ayauropus: MynbTUMEIUIHBIE CPEACTBA XPAHECHMS, IIEpEIadu U
npeCcTaBIeHUs yueOHOM nH(pOpMaIHH.
Jlaboparopus MEXaHUUECKUX UCCIEA0BaHNN
. JJaboparopHasi ycTaHOBKa IIIEKOBOW APOOUITKY;
. JJaboparopHasi ycTaHOBKa KOHYCHOH IpOOHMIIKM KPYITHOTO IpOOJICHMS;
. JJabopaTopHasi yCTaHOBKa BAJIKOBOW APOOUITKY;
. JIJaboparopHasi ycTaHOBKa MEXaHUUYECKOT'O BCTPAXUBATEIS;
. JJabopaTopHas yCTaHOBKA I1apOBON MEJIbHUIIBI;
. JJabopaTopHas ycTaHOBKa MEJIbHULIBI C BPAIIAIOIIENCS OChIO;
. JIJaboparopHasi ycTaHOBKa HHEPLIMOHHOTO IPOXOTa;
. CranmaptHbIif Habop cHUT
[Tomemenue s XpaHSHHSI U TPOYUIAKTUICCKOTO 00CTY)KUBAHUS y4eOHOTO
obopynoBanus: [lkads! g XxpaHeHUs] yaeOHO-METOANYECKON TOKyMEHTAIUY, YIeOHOTO
00opymoBaHUs U Y4eOHO-HATIISITHBIX TTOCOOMIA.

0O Ul W~

Ipuioxenne 1

YueOHO-MeTOANYeCKOE o0ecTieYeHre CAaMOCTOsITeIbHOI padoThl 00y4yaromuxcs

[To mucumrumHe «TexHoIoTNs 000TaIEeH S OJIE3HBIX UCKOMAEMBIX » MPEIYyCMOTPEHA
ayJUTOpHAs ¥ BHEAYUTOPHAsI CAMOCTOSITeNIbHAs paboTa 00yJaromuxcs.

CamocrosTenbHas padoTa CTyIEHTOB IOCTPOEHA TaKMM 00pa3oM, UTo B Ipoliecce padboThbl
CTYACHTHI 3aKPCIUIAIOT 3HAHUA, ITOJTYUCHHBIC B ITPOLECCE TCOPETHYCCKOTO O6y‘-I€HI/I$[, TEM CaMbIM
bopMHpYIOT PO ecCHOHATIBHBIE YMEHUS U HABBIKU.

B MpoHecCe N3y4YCHUA AUCHUILIMHBI OCYIICCTBIIACTCSA TCKYHII/Iﬁ n HepI/IO)II/I‘-I€CKI/II7I KOHTPOJIb
3a pe3yibTaTaMHi OCBOEHHs yueOHOTo Kypca. TeKkymuii KOHTPOJIb OCYIIECTBIISIETCS
HETIOCPEACTBEHHO B MIPOIIECCE YCBOCHUS, 3aKPETUICHNsI, 0000IIEHHS M CHCTEMAaTH3alluy 3HAHUH,
YMEHUH, BlIaIeHUS] HABBIKAMH U TIO3BOJISIET ONEPATUBHO AMArHOCTHPOBATH U KOPPEKTHUPOBATb,
COBCPHICHCTBOBATh 3HAHUA, YMCHUA W BJIaJICHUC HABBIKAMU CTYJICHTOB, o0ecIieynBaeT
CTUMYJIMPOBAaHHE U MOTHBALIMIO UX JIEATEILHOCTH HA KAKJIOM 3aHATHH. TeKymuid KOHTPOJIb
OCYIIECTBIIsIETCS B JopMe YCTHOTO orpoca (codeceaoBaHms).

[Tepuonuuecknii KOHTPOIb LEJIb KOTOPOTo 0000IIEHNE U CUCTEMAaTU3alUsl 3HAaHUH, TPOBEpKa
P PEKTUBHOCTH YCBOSHHS CTYJCHTAMH ONPEACICHHOTO, IOTHUECKH 3aBEPIICHHOTO COJIEPIKAHHS
y4eOHOT0 MaTepuaa OCyIeCTBIseTCs B (hopMe 3aIIUThI JTaOOPATOPHBIX, KOHTPOJIBHBIX PaloT.

O1ieHOYHbBIE CPENICTBA JISI MPOBEACHUS TEKYIIEH aTTeCTAllUU

KOHTPOJIBHAS PABOTA Ne 1
Tema: TexHonorus odoramenust py HIBeTHbIX METAJJIOB

Bapuant Ne 1
TexHomorus O6OF3HI€HI/I${ MCIHBIX U MCAHO-TIMPUTHBIX PYI. OcHOBHEBIE MHUHEpAJIbl MEOU.
MecTopoxaeHusl.

Bapuanm Ne 2
TexHonorust odorameHusi MeIHO-IIMHKOBBIX pyl. OCHOBHbIE MHUHEPAJIbI IIMHKA.
MecropoxaeHusl.

Bapuanm Ne 3
TexHonorust oboraiieHuss MeIHO-MOJINOIEHOBBIX pyI. JloBOIKa METHO-MOIHOIEHOBBIX
KOHIIeHTpaToB. OCHOBHBIC MUHEPABI MOJINOACHA. MEeCTOPOKICHUS.



Bapuant Ne 4
TexHomorust oOorameHuss MeJHO-HUKeNIEBbIX pyl. OCHOBHbIE MUHEPAbl HUKEIIS.
MecropoxaeHusl.

Bapuanum Ne 5
TexHonorust 000rameHus: CBUHIOBBIX U CBUHIIOBO-IIMHKOBBIX pyA. OCHOBHBIC MUHEPAJIBI
CBUHIIA. MecTOpOXKIeHUSI.
BapuanTt Ne 6
TexHonorust oboraiieHus: MeIHO-CBUHIIOBO-IIUHKOBBIX pyI. MecTOpOXKACHHUS.

KOHTPOJIBHASI PABOTA Ne 2
Tema: TexHoiorus 00OTaIeHHsT HEMETAININUECKUX OJIE3HBIX HCKOIIAEMbIX
Bapuant Ne 1
KagecTBo 1 TexHOJIOTHUECKUE copTa yriei. TexHomorus odorameHus yriei.
MecTopoxkaeHus.
Bapuant Ne 2
CBolicTBa U MECTOPOXKICHUS aIMa30B. TeXHOIOTHsI 00orameHuss KUMOEPIUTOBBIX PY/I.
BapuanTt Ne 3
TexHonorus oboraiieHus: KaOJIMHOBBIX pyl. MecTOpPOXKACHHUS.
BapuanTt Ne 4
TexHomorus oboramieHust HochHOpUTOB U aaTUTOB. MECTOPOKACHHUS.
Bapuant Ne 5
TexHonorust odborameHus: KamuiHbIX pya. Munepaibl. MecTOpOKIeHHS.
Bapuant Ne 6

TexHonorust oboraiieHusi CepHbIX pya. MecTopoKIeHHS.

KOHTPOJIBHAS PABOTA Ne 3
Tema: IIpon3BOACTBO IIBETHBIX METAJIOB
Bapuant Ne 1
OO0UT MEeTHBIX KOHIEHTPAaTOB. XMMUYECKUE peaklMu mpolecca 00xura. O0KUTroBbIE MEYH.
Bapuant Ne 2
OOGXUT IMHKOBBIX KOHIIEHTPATOB. XUMUYECKHE PEAKIIUH MPOIecca 00KHUTa.
Bapuant Ne 3
[TnaBka MeIHBIX KOHIIEHTPATOB B OTpa)kaTeNbHbIX Nevyax. CyIIHOCTh Mpoliecca U BaKHEH e
xumuueckue peakuuu. CocTtaB U CBOMCTBA IITEWHA U IIJIAKA.
BapuanTt Ne 4
OOG>UT CBUHIIOBBIX KOHLIEHTPATOB.
BoccranoButenbHas miiaBka CBUHIIA B IIAXTHBIX MeYax.
BapuanTt Ne 5
OrneBoe papuHUpOBaHUE METH.
OnexTpudeckoe paQpUHUPOBAHUE MEIH.
Bapunant Ne 6

PacdunupoBanue cBuHIa. OCHOBHBIE IPUHIIUIIBI U CTAAUU TPOLIECCOB papUHUPOBAHUS:
o0e3MekuBaHue cepoil, obeccepeOpeHre IMHKOM, OKUCIIUTENbHOE paUHUPOBaHKE, yIalIeHNE
BHUCMYTA.

[{enpro mabopaTOPHBIX padOT MO JAHHOW TUCIUILIMHE SBIISETCS MPAKTHIECKOE
03HAKOMJICHHE CTYJICHTOB C pa3JIMYHBIMU CXEMaMHU O0OTaIlEHHs ITOJIE3HBIX UCKOMAEMBIX C
MOMOIIbIO TOJITOTOBUTENBHBIX OIepanuil (qpodaeHus, U3MeIbUeHus ), FPaBUTAllMOHHOTO,
(J10TallMOHHOT0, MATHUTHOTO METOJIOB 00OTAIIEHNs, a TAKXKE MOJyYeHHE HABBIKOB 110
BBITMIOJTHEHHUIO PA3JIMYHBIX OMBITOB. B 4aCTHOCTH, CTYJEHT JOJIKEH YMETh NPaBUILHO 000CHOBATh
NPECTAaBICHHYIO CXeMY O0OTalleHHs IS 3aJaHHOTO TUIIA PY/Ibl, PACCUUTATh OCHOBHBIE
HoKa3aTean 00OralleHus U MPEeCTaBUTh HMHIUBUAYaIbHBIN O0T4ET. Bee momyueHHble
HKCIIEpUMEHTANIbHbIE JJaHHBIE HEO0X0AMMO MTPOaHATH3UPOBATh, IPOBEPUTH BHIMOIHEHA JIU



OCHOBHas 11eJIb Pa0OTHI, CPOPMYIMPOBATH BHIBOIBL. ECIIH MosTyueHbl HU3KUE TEXHOJIOTUYECKHE
HoKa3aTean 00OralleHus, yKa3aTb BO3MOXKHbIE IPUYMHBI U IIyTH MOBBILIEHUS IIOKa3aTeIeH.
[Tpu BeIONTHEHNH PAOOT CTPOTO COOIIIOATH MTPaBUiIa TEXHUKH O€30MACHOCTH U HHCTPYKIHH
1o pabore ¢ anmnaparypoil.
IIpuMepHBIii IepeYeHb TEM U 3aJaHUH IS IOATOTOBKH K IK3aMEHY:
1. Kiaccuduxanus nojae3HblX HCKOMAEMBIX.
2. TekcTypHO-CTPYKTYpHBIE 0COOEHHOCTH MebCcoAepKaMX pya. OCHOBHbIE MUHEPAIIBI

3. TexuHonorus oborameHust MEJHBIX U METHO-MTUPUTHBIX PyA. MecTOpOKACHHUS.

4. TexHonorus oOoraimeHus: MEIHO-IIMHKOBBIX pyll. OCHOBHbIE MUHEpAIbl LIMHKA.
MecropoxaeHusl.

5. Texnonorus oborameHust MOJIUOIECHOBBIX 1 MEAHO-MOIUOAEHOBBIX pyA. OCHOBHBIE
MHUHEepaJibl MO0 IeHa. MeCTOpOXKIeHUSI.

6. Texuonorus oborameHuss MeAHO-HUKENEBBIX pyJ. OCHOBHbIE MUHEPAJIbl HUKEJIS.
MecropoxaeHusl.

7. TexHonorus oborameHust CBUHI[OBBIX U CBUHI[OBO-IIMHKOBBIX pyl. OCHOBHbIE
MUHEpPAJIbl CBUHLA. MecTOpOKIeHUS.

8. Texnonorus oborameHuss MEAHO-CBUHIIOBO-IIMHKOBBIX pyJl. MeCTOpOXICHHUSL.

9. Texnonorust o0orameHust MBIIIBSIKOBBIX pyA. OCHOBHBIE MUHEPAIIbI MBIIIBSKA.
MecTopoxaeHus.

10. TexHosorust M3BJICYCHHUS 30JI0TA U3 KOPEHHBIX PyA. MeCTOpOXKACHUSI.

11. Metoab! U3BIEUEHUS 30J10Ta U3 IECKOB POCCHIITHBIX MECTOPOXKICHUIA.

12. W3Bredenue 3070Ta U3 pyJ ¥ KOHIICHTPATOB IMAHMPOBAHUEM M aMaJIblraMalnuei.

13. KauecTBo 1 TexHOJIOrH4YecKue coprta yrieil. TexHonorus odboramieHus yrieu.
MecropoxaeHusl.

14. Texnosorus oboraumeHus rpaduTOBbIX pyl. MecTopoxIeHHs.

15. CpoiicTBa 1 MECTOPOXKIEHUS AIMa30B. TeXHOoIorus 00oraieHus aiMasoB.

16. XapakrepucTuka altoMUHUEBBIX pyA. OCHOBHOE CBHIPbE Il IPOM3BOJICTBA ATFOMUHUS.
O6acTh NpUMEHEHUS.

17. TexHosorust o6orauieHus KaOJIuHOBBIX pyl. MecTOpoXaeHus.

18. TexHomorust o0oramieHus aHJaTy3UTOBbIX, KHAHUTOBBIX U CUJNIMMAHUTOBBIX PY/I.
Konnumuu Ha xoHueHTparsl. Mectopoxaenus. O01acTe NpUMEHEHNsT KOHLIEHTPATOB.

19. TexHomorus oOoramieHus TalbKka 1 MarHe3UTOBOTO ChIPbsi. MeCTOpOKIeHNU .

20. TexHosorust 060raeHus KBapIeBoro 1 rnoJieBOLINaToBOrO ChIPbs.

21. TexHomorust oOoramieHus CiaroIbl. MecTOpOoXKICHUSI.

22. TexHonorusi 060ramieHus cepHbIX pya. MecTopoxIeHuUs.

23. Texnonorust oboramieHus: 0apuTOBBIX pyA. MecTOopoKaeHUS.

24. TexHonorus oboramienus GpocGopuToB U anaTuToB. MecTOPOKACHUS.

25. Texnonorust o0oramieHus: KaMUUHbBIX pyA. Munepansl. MecTopoxaeHus..

26. TexHosorust o0oraiieHus ypaHoBbIX pyl. MuHepaibl. MecTOpoKIeHHUS.

27. ®nortanus BoJbppamcoaepkanmx pya. Munepaisl Boiabhpama.

28. dnoTanys TUTAaHOBBIX U UPKOHUEBBIX pyA. MuHepalbl TUTaHA U IUPKOHUS.

29. TexHonorusi oOoramieH s JUTUEBBIX pya. MUHepaibl IUTHS.

30. O6ur MeAHBIX KOHIIEHTPAaTOB. XMMHUYECKHE peakluu nporecca ooxxura. O0KHUroBbIe
MEeYH.

31. IlmaBka MEJHBIX KOHLIEHTPATOB B OTpa)kaTeJabHbIX nedax. CyIHOCTh Ipouecca u
BAOKHEWIINE XUMUYecKre peakinn. CocTaB M CBOWCTBA IITEHHA U IIUIAKA.

32. OrueBoe papUHUPOBAHUE MEIH. DIEKTPUUECKOE paPUHUPOBAHUE MEIH.

33. O0XHUT HUHKOBBIX KOHIIEHTPATOB. XUMHU3M IIpOIIecca.

34. BriujenaunBaHue IMHKA U OYUCTKA PaCTBOPOB OT MpUMeceil. Annaparypa Juis
BBIILIECTIAYNBAHHS.

35. O6ur U CrieKaHWe CBUHLIOBBIX KOHIICHTPATOB. XUMHUECKUE PEaKIMH Mpoliecca 00Kura.

36. PadpuarpoBanre 4epHOBOTO CBUHIIA.



[Tpunoxenue 2

7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU
a) [lnannpyemble pe3yabTaThl 00yUeHHsI H OLIEHOYHbIE CPEICTBA /IVIsl IPOBEeHNUs] POMEKYTOYHOM ATTeCTAllUM:
Ilpumepnoe cooeporcanue:

Kon
HWHIUKaTOpa

Nuaukarop qocTruxeHust
KOMIIETEHIINH

OneHouHBIE CpescTBa

ITK-3 CnocoGeH ocymecTBISITh TEXHHYECKOE PYKOBOACTBO Pa60TaMM 10 000ralleHHI0 M0JIe3HBIX HCKOMAEeMBbIX H NMOIT0TOBKE ChIPbS K
000raiieHn1o, BLIONPATh TEXHOJIOTHIO 000TaAllIEeHUs H PACCYNTHIBATH HE00X0AUMbIe TEXHOJIOTHYECKHE MapaMeTPbl

IIK-3.1 Omnpenenser Ilepeuens meopemuueckux 60nPoco8 K IK3AMeHy:
OpraHU3alMOHHbIE u 1. CymHocTs, riaaBHbIE 0COOEHHOCTH U KJIacCU(UKALUS MEXaHUUECKUX MPOIIECCOB OOOTalleHHMS.
TEXHHUYECKUEe  MEphl IO 2. CylHOCTh, TTIaBHBIE 0COOEHHOCTH M Kiaccu(uKaIys TuApo- U MUPOMETAILTYPIHUECKUX MPOIIECCOB.
BBITIIOJIHEHUIO 3. TexHOMOTHYECKUE TUIIBI U cOpTa pyad. MapKu KOHIICHTPATOB.
MIPOU3BOJICTBEHHBIX 3a/IaHUM 4. Texuonorus oOoramieHus py/ BETHBIX U peAKUX MeTaioB. KOHIUIIMN Ha KOHIIEHTPATHI.
B OT/ACIICHUSX 5. Texnomorus oboramieHus
BCIIOMOTaTEIbHBIX, 6. TexHomoruueckue TUIBI U copTa pya. [IpenBapurensHoe oboraiieHne py/ IBETHBIX METAJJIOB.
MOATOTOBUTENBHBIX u [TpakTuka oOoramieHus pyJ IBETHBIX U PEAKUX METAJIJIOB.
OCHOBHBIX  OIlepallMii IO 7. TexHonorust 060raIeHns TOPHO-XUMHUYECKOTO ChIPbS.
nepepadboTKe ChIpbs 8. TexHomorust 0060TaIeHNsT HEPYIHBIX MOJIE3HBIX HCKOTIAEMbIX. HEMETAITHUECKOTO ChIphsi. Konauunu
Ha KOHIIEHTPATHI.
9. Pammomerpudeckoe, TpaBUTAIIMOHHOE, (prroTanmoHHOE oborameHne. KoMOMHMpOBaHHBIC TIPOIECCHI
nepepadOTKHU KOMIUIEKCHBIX PYA.
10. TIporecchl rHAPOMETAIUTYPTHH B CXeMax o0oramieHusl. AManbramanus 1 iaHupOBaHNUE.
IIK-3.2 Kountpomupyer Benenue | Ipumepuvie npakmuueckue 3a0anus 0141 IK3AMEHA:

mpotrecca nepepaboTku 1. CocraBuTh CXEMY U peareHTHBIN PEXUM I 000TaleH!s] TOHKOBKPAIUIEHHOM IBYXKOMITOHEHTHON
CBIpBA, OpraHHu3yeT PYIBI
0e30macHyro paboty 2. CocCTaBHTBH CXeMY M pEareHTHBIN PEXHM ISl 00OTaIeHHUs CIUIONIHON ¥ TOHKOBKPAIUICHHOM
nepcoHansa 000raTUTEIbHBIX JIBYXKOMITOHEHTHOH pPyJIbI
(babpuk 51 3. CocTaBUTh KOMOMHHPOBAHHYIO CXEMY IEepepaboTKH TPYIHOOOOTATHMOM TBYXKOMITOHEHTHOW PY/IbI

JIpOOMITBHO-COPTUPOBOYHBIX
YCTaHOBOK

4. CocTaBHUTb CXeMy IS IepepabOTKU MOIMMETAIITMUECKON PY/IbI.




Kon

NHnukaTop AoCTHKEHUS

O11eHOYHBIE cpe€acTBa

HHIUKATOpa KOMIIETEHIINH
Ilepeuenv meopemuueckux 60npocoe K IK3ameny:
1. OcHoBHBIE (haKTOPBI, BIUAIONINE HA BBIOOP TEXHOJIOTUN 00OTALICHUS ChIPbSL.
2. TexHONOTUYECKHE CXEMBI U PEareHTHBIC PEXKUMBI (DJIOTAIUU PY/I IBETHBIX METAIIJIOB U
HEMETAJUIMYECKOTO ChIPBS.
3. OcHoBHBIC (DAKTOPBI, BIHSIONIME HA TEXHOJIIOTHUIO 000TAIEHUS CBHIPbSI.
4. OcobGeHHOCTH OCTPOCHUS CXEM IIPH BBIOOPE TeXHOJI0ruH oboraimienus CylHOCTb, IIaBHbIE
OCOOCHHOCTH ¥ KJIACCU(UKAIIHS MEXaHHYECKHUX MPOIIECCOB OOOTAIICHHMSL.
5. CyurHocTh, TIaBHbIE 0COOEHHOCTH M Ki1accu(UKAIHs TUAPO- U MUPOMETAILTYPTUUECKUX
MIPOIIECCOB OOOTAICHUSI.
K-3.3 Ontumusupyer pexumsl | Pewuums 3a0auy:
paboTHhI obopymoBanus, | OnpeaenTuTh TEXHOJIOTUISCKUE TTOKa3aTeN (hII0TAIMOHHOTO O0OTalICHUSI MEHOU PY/IbL:
UCIIONB3Ysl  TEOPETHUYECKUE | - BBIXOJ METHOTO KOHLIEHTpATa,
OCHOBBI METOJIOB | - BBIXOJ] XBOCTOB,
oOorarieHus MOJIE3HBIX | - Maccy XBOCTOB,
HCKOTIaeMBbIX - U3BJICYCHUE MEIH B MEIHBIM KOHIICHTPAT,

- U3BJICYEHUE MEIU B XBOCTBI JUIS YCIIOBUH, YKa3aHHBIX B Ta0I.

Pe3ynbTarhl pacdera TEXHOJOTHUSCKUX TOKa3aTelielt 0opOpMHUTE B BHJIE CTAHIAPTHOHN TaOJIHIIBI.
Onpenenuth MapKy METHOTO KOHIIEHTpaTa U3 Taoll.

Pewiumo 3a0auy:

OnpenenuTh MacCOBYIO JIONIIO MEIU B KOHIIEHTPATE, COCTOSIIEM U3 MUPUTA U MUHEPAJIOB, YKA3aHHBIX B
Tabnuie (1Mo 3a1aHuIo)

Pewiums 3a0auy:

OnpenenuTh TEXHOJIOTHIESCKHE TTOKA3aTe Il 000TalleHUsT METHO-CBUHI[OBO-ITHHKOBOU PY/IBI:

- BBIXOJ] KOHIICHTPATOB,

- BBIXOJ] XBOCTOB,

- Maccy XBOCTOB,

- 3BJICUYCHUE KOMITOHEHTOB B KOHIICHTPATHI,

- U3BJICYEHUE KOMIIOHEHTOB B XBOCTHI JIJIsl YCJIOBH, YKa3aHHBIX B TaOII.

Pe3ynbrarhl pacuera TEXHOJIOTHUSCKHX TOKa3aTeielt 0pOpMHTH B BHJIE CTAHIAPTHOHN TaOJIHIIEI.
Onpenenuth MapKu KOHIICHTPATOB.




Kon Nuaukatop 1oCTHREHUS

o OHCHO‘IHBIG cpe€acTBa
HHAUKATOpa KOMIICTCHII M

Pewiums 3a0auy:

PaccuuTarh TEXHOJIOrHMUECKHUE [TOKA3aTeNU oOoramieHus (IoTaluoOHHOrO Liexa. Pe3ynbTaTsl MpeaCcTaBUTh B
tabnuue. Ucxomasie nanueie: MmaccoBas goist  Cu B pyne — 0,9 %, B kornentpare — 20 %, B xBocrax — 0,1 %.
Pewiums 3a0auy:

OnpeaenuTh TEXHOJIOTUIECKUE TIOKA3aTEeNN 000TaleH s PTYTHO-(IIFOOPUTOBOM PY/IBL:

- BBIXOJ1 KOHILIEHTPATOB,

- BBIXOJT XBOCTOB,

- Maccy XBOCTOB,

- U3BJICYEHNE KOMIIOHEHTOB B KOHIIEHTpAT,

- U3BJICYEHUE KOMIIOHEHTOB B XBOCTHI JUIsl YCJIOBUM, YKa3aHHBIX B Ta0JI.

PesynbpTarhl pacueTa TEXHOJIOTHYECKUX MTOKa3aTeNeil 0pOPMHUTD B BUIE CTAHIAPTHOW TaOIHIIBL.
OnpeaenuTs MapKu KOHLIEHTPATOB.

Pewiumo 3a0auy:

BeiOpate 1 060cHOBaTh cxemy oboramieHus pyabl. Cienars pacyeT KaueCTBEHHO-KOJINYECTBEHHON U
BOJIONITAMOBOH cxeM. KpyImHOCTh M3MENbYeHHOM PyIbl, MACCOBYIO JIOJIO IIEHHOTO KOMIIOHEHTA B PY/IE,
MPOU3BOIUTENLHOCTh MPUHATH MO TabJHILIE.

Hanpumep: ncxoanble 1aHHbIE: COIEp)KaHNUE B U3MEIbUYEHHOH pynie kiacca -0,074 mm — 60 %; maccoBast
noist Cu B pyne — 1,0 %; pynabie munepanbi— xanbkonuput (CuFeS;), 6opuut (CusFeSy);
IPOU3BOIUTENBHOCTh (PIIOTAIMOHHON (PaOpPUKH — 5 MIIH.T/TOJI.




0) Ilopsinox mnpoBegeHMs] NPOMEKYTOYHOH ATTeCTAIlMM, IMOKA3aTeJM W KPHUTEPHH
OlLlCHUBAHHA:

[Tpomexyrounass arrecrauus 1o aAucuuIUIiMHE «TexHomorus oOorameHust IO0JIE3HbBIX
MCKOIIAEMBIX» BKJIFOYAET TEOPETUYECKUE BOIPOCHI, MTO3BOJIAIOIINAE OLEHUTh YPOBEHb YCBOCHMS
00y4aromuMUCs 3HAHUH, U MPAKTHUECKUE 33J]aHHs, BBIBISIOMINE CTENICHb COPMHUPOBAHHOCTH
YMEHUH U BIaJleHUH, IpoBOoaUTCA B (hOpME IK3aMEHa.

DK3aMeH MO0 JaHHON NIUCIMIUIMHE MPOBOIUTCS B YCTHOW (popMe MmO 3K3aMEHAIMOHHBIM
OuneraM, KaAblil U3 KOTOPBIX BKIIKOYAeT 2 TEOPETUYECKUX BONPOCA U OAHO IPAKTUYECKOE
3a/laHue.

OK3aMeH IPOBOJIUTCS 10 OumieraMm, OXBaThIBAIOLIMM Bech HpoiineHHbIH Marepuan. [lo
OKOHYAHUU OTBETA 3K3aMEHATOp MOXET 3a/JaTh CTYJIEHTY JOIOJIHUTEIbHBIE M YTOUYHSIOIINE
BoIpockl. [1on0KUTENbHBIM TaKke OyAeT CTpeMJICHHE CTYAEHTa W3JIOKUTh PAa3JIMYHbIE TOUKU
3peHHsl Ha paccMaTpUBAacMyIO MpoOJieMy, BBIPa3UTh CBOE OTHOLICHHE K HEW, NPUMEHHTH
TEOPETUYECKHE 3HAHUS 110 COBPEMEHHBIM ITpo0sieMaM 000TrallleHus MOJIE3HbIX HCKOMAeMbIX.

[Toxazarenu ¥ KpUTEPUN OLIEHUBAHUS FK3aMEHA:

— Ha OLEHKY «OTIM4HO» (5 OayioB) — oOOy4aromuiicsi MOKa3blBae€T BBICOKUN YPOBEHb
c(OpMHUPOBAHHOCTH KOMIETESHIIHA, T.€. CTYJIEHT, IPEICTABIISIET BCECTOPOHHEE, CUCTEMATUYECKOE
U I1yOOKO€ 3HaHHe y4yeOHO-IIPOrpaMMHOI0 MaTepuasa, yMeHHe CBOOOIHO BBIOJIHATD 3aJaHMs,
MPEeyCMOTPEHHBIE MPOrPaMMOI, YCBOMUBIIMN OCHOBHYIO U 3HAKOMBIA C JOMOJHUTEIBHON
JIUTEPATypOi, pEKOMEHI0BaHHOM nporpamMoi. Kak nmpaBuiio, Ol€HKa «OTJIMYHOY BBICTABJISAETCS
CTyJEHTaM, YCBOMBIINM B3aHMOCBSI3b OCHOBHBIX MOHATHUN NUCHUIUIMHBI B MX 3HAUYCHUU IS
npuobperaeMoii mpodeccuu, MPOSIBUBIIAM TBOPUYECKHE CIIOCOOHOCTH B TOHUMAaHHH, U3JI0KECHUU
Y UCTIOJIb30BaHUH Y4€OHO-IIPOrPAMMHOI0 MaTepuaa.;

— Ha OULEHKY «xopouo» (4 Oamia) — oOydaromuiics MOKAa3bIBACT CPEIAHUN YpPOBEHb
cOpPMUPOBAHHOCTH  KOMIETEHIM, T.e.  CTYICHT TNPEICTaBIAe€T IOJHOE  3HaHUE
y4eOHO-IIPOrpaMMHOT0 MaTepuasa, YCHEIIHO BBIIOIHAIOIUN MPEeyCMOTPEHHbBIE B IIPOrpaMMe
3aJ]aHMsl, YCBOUBIINN OCHOBHYIO JIMTEPATYpy, PEKOMEHA0BaHHYIO B mporpamme. Kak npasuio,
OIICHKA «XOPOIIIO» BHICTABIIAETCS CTYACHTAM, MOKA3aBIIUM CHUCTEMaTHUYECKUH XapaKkTep 3HAHUN
[0 JUCLUIUIMHE U CHOCOOHBIM K MX CaMOCTOSATEIbHOMY IOMOJIHEHUIO U OOHOBJICHHIO B XOJI€
JanbHene yaueOHoi paboThl U pohecCHOHATBHON AESITEbHOCTH;

— Ha OLIEHKY «YyJIOBJIETBOpUTENbHO» (3 Oamia) — oOyyaromuiicss moKa3blBaeT MOPOTOBBIN
ypoBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIUH, T.€. CTYAEHT, IPEJCTaBIsIET 3HAHUS OCHOBHOI'O
y4eOHO-TIPOrpaMMHOI0 Marepuajga B o0beMe, HEOOXOAMMOM s JanbHelied y4eObl u
npejacTosiiell paboThl MO CHEUMATBHOCTH, CIPABISIIOIIMICS C BBIIOJHEHHUEM 3aJlaHuM,
NPEIYCMOTPEHHBIX MPOrpaMMOM, 3HAKOMBI C OCHOBHOW JIUTEpaTypoil, peKOMEHIOBaHHOU
nporpammoil. Kak mpaBuio, OIEHKa «yIOBJIETBOPUTEIBHO» BBICTABISETCS CTYIEHTaM,
JIOMYCTUBIIMM TOTPEIIHOCTH B OTBETE HA JK3aMEHE U TP BBIMOJIHEHUHM SK3aMEHAIlMOHHBIX
3aJjaHui, HO 00JaAal0IIUM HEOOXOIMMBIMH 3HAHUSMU JJI1 UX YCTPAHEHHS MOJl PYKOBOJACTBOM
Iperno/iaBaTe’s;

— Ha OIICHKY «HEYIOBJIECTBOPUTENHHO» (2 Oayya) — pe3ynbTaT OOydeHHs] HE TOCTHTHYT,
oOyyaromuiicss HE MOXKeT IOKa3aTb 3HAaHMWA Ha YPOBHE BOCIPOU3BENCHHS U OOBSICHEHUS
uH(pOpMallii, HE MOXKET M0Ka3aTh MHTEIJIEKTyaJbHbIe HABBIKM PELIeHMs MIPOCTHIX 3ajad, T.€. Y
CTyZeHTa, 00HAPYKUBAIOTCS MPOOEIIbI B 3HAHUSAX OCHOBHOI'O y4eOHO-ITPOrpaMMHOT0 MaTepuana,
JNOCTUTHYTHl TPHUHIUIHAAIBHBIE OIMMOKHA B BBHIMOJHEHUH MPEIyCMOTPEHHBIX MPOTPaMMON
3a7JaHUN.

Ha OLICHKY «HEYIOBIETBOPUTEIBbHOY (1 Oamt) — oOyJaronuiics He MOXKET TIOKa3aTh 3HAHUS Ha
YPOBHE BOCHPOM3BEACHUS U 00BACHEHUS HH(OPMAIIMH, HE MOXKET TIOKa3aTh UHTEIJICKTYyallbHbIE
HaBBIKU PEUICHMsI IPOCTHIX 3a]1a4.



