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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzanuu B 2022 - 2023
yueOHOM rofy Ha 3aceanuu Kadeapsl ['eonoruu, MapKieiiiepcKkoro aeia u 00orameHus

IIporokomor 20 1. Ne

3aB. kadeapoii I/I.A.?pI/IIHI/IH

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2023 - 2024
yueOHOM roy Ha 3aceqanuu Kadeapsl ['eonoruu, MapKIeiiiepcKkoro ieia u 00orameHus

IIporokomor 20 1. Ne

3aB. kadeapoii I/I.A.ﬁ)I/IH_II/IH

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl [ eooruu, MapKIei1epcKoro jieia u 00orameHus

IIporokomor 20 1. Ne

3aB. kadeapoii I/I.A.?pI/IIHI/IH

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamszanuu B 2025 - 2026
y4eOHOM roy Ha 3acemaHuu kageapsl [ 'eo0ruu, MapKIieiaepekoro aeia u 000orareH st

IIporokomor 20 1. Ne

3aB. kadeapoii I/I.A.?pI/IIHI/IH

Pabouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena st peanuszanuu B 2026 - 2027
y4eOHOM TOJly Ha 3acefaHuu kadeapsl ['eonoruu, MapKIeHIepcKoro aenia u 00orameHms

[Iporokom ot 20 1. Ne

3aB. kadenpoii I/I.A.?pI/IH_II/IH

Pabouas mporpamma nepecmMoTpeHa, o0cyxaeHa u oqoopena st peanusanuu B 2027 - 2028
y4aeOHOM TOJly Ha 3acefaHuu kKadeapsl ['eonoruu, MapKIeiaepcKkoro 1emaa 1 00orameHus

[Iporokom ot 20 . Ne

3aB. kadenpoii I/I.A.?pI/IH_II/IH

Pabouas mporpamma rnepecMoTpeHa, o0cykieHa u ooopena it peaym3anuu B 2028 - 2029
yueOHOM rojy Ha 3aceqaHuu Kadeapsl [ €ooruu, MapKIei1epcKoro jieia u 00orameHus

IIporokom ot 20 . Ne
3aB. kadempoii N.A. T'pumiiun




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

LemsMu ocBoeHHMS AUCHHUILUIMHBI «OOOraIeHUe IOJEe3HbIX HMCKOIIAEMbBIX) SBIISIIOTCS
pa3BUTHE y CTYACHTOB JIMYHOCTHBIX KAaudecTB, a Takxke (QopMupoBaHuEe NPOHEeCCHOHATBHBIX
KOMITeTeHIIHH B cooTBeTcTBHM ¢ TpeboBanusMu PI'OC BO mno cnermansHoctu 21.05.04 I'opHoe
JIeTIo.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

HucuuiuinHa OOoraieHue MOJEe3HbIX HCKONMAeMbIX BXOAMT B 00s3aTelbHYI 4acTb
y4eOHOro I1aHa 00pa30BaTeIbHON IPOTrPaMMBI.

Jns  n3ydeHUs  JUCLUIUIMHBL ~ HEOOXOOUMbl  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(OpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

['eonorus

VY4eOHas - 03HAKOMHUTEIbHAS PAKTHKA

VY4ebHas - reoJoruueckas mpakTuka

Hcropus ropHoro nena

3nanus (YMEHHs, BIAJICHUS), OTyYCHHbIE NMPH M3YyYCHUU TAHHOMW NUCIMILIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yUeHUS UCHUILINH/TIPAKTHK:

[Tpou3BoaCcTBEHHAS - TPEIUIIIOMHAS TPAKTHKA

[ToaroroBka Kk ciade u cjaua rocyapCTBEHHOT0 SK3aMeHa

BeinmonHeHue, MOAroTOBKa K  IMpoOLEAype 3allUThl M 3alllUTa  BBITYCKHOMH
KBaJIM(DUKALIMOHHOU pabOThI

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pe3y/IbTaThbl 00y4eHHUs

B pesynbrare ocBOeHMs TUCHMILIMHBI (MOyJs) «Ob6oraiieHrne nojae3HblX HCKOIaeMbIX)»
oOyJaromuiics 10JeH 001a1aTh CAEAYIOIUMU KOMIIETEHIUSIMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

OIIK-4 CnocobeH ¢ ecTeCTBEHHOHAYYHBIX ITO3UIMH OLEHUBAaTh CTPOCHHE, XHMUYECKUU H
MUHEpAJIbHBIA COCTaB 3€MHOH KOpBI, MOP(OIOTHIeCKHe 0COOCHHOCTH M T'C€HETUYECKUE THIIBI
MECTOPOKICHUN TBEPJBIX MOJIE3HBIX MCKOMAEMBbIX MPU PEIICHUH 3a/ad M0 palvoOHAIbHOMY H
KOMIUIEKCHOMY OCBOSHHIO T€OPECYPCHOTO MOTEHINANIA HEJIP

OIlK-4.1 [IpuMeHseT XUMUYECKUI U MUHEPAIBHBIA COCTaB 36MHOW KOPBI, OCHOBHBIE
CBOMCTBA MUHEPAJIOB PA3JIMYHBIX KJIACCOB U IJIABHBIE TUIIBI PYJ U FOPHBIX
HOPOJI JUIS pellIeH sl 3a7]a4 10 OCBOCHUIO HEJIP

OIIK-4.2 Biageer merogaMu nmpakTU4ECKOM JUArHOCTUKU MHUHEPAIOB Py, FOPHBIX
IOpOJ, KJaccupukanuei u XapaKTEPUCTUKOMN TJIABHBIX
Moposoo0pa3yIuX U PYIHBIX MHMHEpAIOB, BEAET MEPBUYHYIO
JOKYMEHTAIINIO MTOJIEBBIX JAHHBIX U IEPBUYHYIO 00paboTKy 06pa3IioB




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 5 3adyeTHbIX enuuuil 180 akaa. 4acoB, B TOM
qyuce:
— KOHTaKkTHas pabora — 12,9 akaj. 4acos:
—aynuropHas — 10 akaj. 4acos;
— BHeayuTopHas — 2,9 akaJi. 4acos;
— caMocrosiTenbHas pabora — 158,4 akan. 4acos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yac

dDopMa aTTecTaiuu - 3K3aMCH

AynutopHast g
KOHTaKTHas paborta E 3 dopma TEKyIIEero
=
B aKaJl. yacax 2] Bu KOHTPOJIS
Paznen/ tema 2 (B axaj. uacax) == A y p Kon
> g © |camocTrosTeNbHOM | ycleBaeMOCTU U
JUCLIATUINHBI R <R . | xoMnereHyu
o & paboTs MPOMEXKYTOTHON
nab. | mpaxr. [ 2.3 aTTeCTaluu
Jlex. =] I
3aH. 3aH. | O &
1. Beenenue
Uzyuenue
11 Copnepxanue et
OCHOBHOI1 1
TUCIUIUIMHBL, €€  3aadvd. .
JOTIOJTHUTENHHOM
3HaueHue u poib Kontponbnas OIIK-4.1,
0,1 2 JIUTEPATYpPBI 110
oborareHus npu pabora OIIK-4.2
JHCIHAIUINHE,
UCIIOJIb30BAHUU  Pa3JIUYHBIX
KOHCIIEKTa
TIOJIE3HBIX HCKOTIAEMBIX N
JIEKLHH.
NsyueHnune
OCHOBHOM 1
1.2 Knaccuduxanus JIOTIOJTHUTENIbHON
HPOLECCOB IS oGo?ameHm 0,1 2 JIUTEPATYPHI 110 Konrporbsaz OIK-4.1,
P ' patyp pabora OIlK-4.2
TIOJIE3HBIX HCKOTIAEMBIX JHCIHAIUINHE,
KOHCIIEKTa
JIEKLMH.
Wzyuenue
1.3 Ornepanuw, LIMKJIBI, Y .
OCHOBHOM 1
CTalluH. Ouerka JIOTIOJTHUTEILHOM
3} PEKTUBHOCTH  IPOIIECCOB KontponbHas OIlK-4.1,
4101 10 | sureparypsi o
oboraiieHus u pabota OIIK-4.2
JTUCLIUIUINHE,
KOMILJICKCHOCTH
KOHCIIEKTa
WCIIOJI30BAHUS CHIPhS .
JICKIIHH.
Nsyuenue
1.4 TIpomyKTHl M TOKa3aTeNH o
. OCHOBHOI1 1
oborarienus. MatepranbHbIi .
JOTOJTHATEIHHOM
Oananc o TBEPIOMY, KontponbHas OIlK-4.1,
0,1 2 JIUTEPATYpPBI 110
MeTay, BOJE B pabota OIIK-4.2
THCIHIUIAHE,
TEXHOJIOTHYECKHX cxemax
oOoraieHus pya Komcernexra
py. JIEKITHH.
N3yuenne
15 [TonsTue o YHOHE
OCHOBHOI1 1
KOJINYECTBEHHBIX OMOHHTENBHOI
XapaKTepUCTHKAX KonTtponbhas OIIK-4.1,
0,1 2,4 | nuTepatrypsbl IO
BEIIECTBEHHOTO cocraBa pabora OIIK-4.2
JUCLUIUINHE,
MHUHEPaJIbHOTO  CBIPbSL U
KOHCIIEKTa
MPOYKTOB 00OTAIIICHUS N
JEKLH.
Uroro no pazaeny 0,5 18,4
2. I'paHynoMeTpHYECKUI COCTaB




21 I'panynomeTpuveckuit

Wzyuenne
OCHOBHOM M
JIOTIOJTHUTEILHOM

COCTaB H IIPOJYKTOB KonTpoarHas OIIK-4.1,
pyA poy 0,5 10,5/0,41 5 JIUTEPATYPHI 110 p
oOoraiieHus, METOIbl €ro pabota OIlK-4.2
THCIUIUINHE,
orpeJieNieHUs
KOHCIIEKTa
JIEKIUH.
Nzyuenne
OCHOBHOM 1
2.2 CuroBblii anamu3. [lkana JOIIOJTHUTENBHOM
KJIaccuuKauu Monyns| 4 0,6/0,31 10 JIUTEPaTypsI IO Kontponbras OIIK-4.1,
’ T pabota OIIK-4.2
IIKabl KIaCCH(UKAUH JIHCIUIUINHE,
KOHCIIEKTa
TIEKIUH.
Wzyuenne
OCHOBHOM 1
2.3 OOpaboTKa pe3yibTaToB .
JIOTIOJTHUTEJILHON
TPaHyJIOMETPHUYECKOTO Kontponbhas OIlK-4.1,
10 | sureparypsi o
aHauM3a M IIOCTPOEHUE pabota OIIK-4.2
JUCIATUIAHE,
XapaKTEePUCTHK KPYIMHOCTH
KOHCIIEKTa
JeKIUi.
Wroro no pazneny 0,5 (1,1/0,71 25
3. IloaroToBHUTENBHBIE MTPOLECCH
Nzyuenne
OCHOBHOM 1 3ammra
OIIOJTHUTENBHOH | JabopaTopHOH
3.1 I'poxouenne. Hasznauenue H parop OIIK-4.1,
0,1 2 JIUTEPATYPBI 110 paboTHI
mporecca OIIK-4.2
THCIHIUINHE, KonrponbHas
KOHCIIEKTa pabora
JICKLIMA.
Nzyuenue
OCHOBHOM 1 3amuTa
3.2 Db deKTHBHOCTD JIOIIOJIHUTENILHOM | abopaTopHOii
OIIK-4.1,
TPOXOYCHHUS, KITACCH(PHUKALIUS 0,1 {0,5/0,51 10 | sureparypsi o paboTh OTIK-4.2
¥ KOHCTPYKIIUH TPOXOTOB JTUCLIUIUINHE, KontponbHas '
KOHCIIEKTa paboTa
JeKIuUi.
Nzyuenue
OCHOBHOI 1 3amuTa
3.3 Jpobnenue. Haznauenue JOTIOJTHUTENILHOU |  1aGopaTtopHOi OTIK-4.1
IpoOIeHus, crenenb| 4 | 0,1 0,5 2 JIUTEPATYPHI 110 paboTh OIK- 4' 2‘
JIpoOiieHust JUCLUILINHE, Kontponbnas '
KOHCIIEKTa paboTa
JeKIUi.
NsyueHue
OCHOBHOM 1 3amura
34 Knaccudukanus u N H .
JOTIOJTHUTENFHOM |  1abopaTopHOit
KOHCTPYKIHH JPOOWIIOK JIJIst OIlK-4.1,
0,1 05 2 JUTEpaTyphl MO paboTHI
KPYITHOTO, CpeIHero u OIIK-4.2
THCIHIUIAHE, KonrponbHas
MEJIKOTO pOOIICHHUS
KOHCIIEKTa pabota
JIEKITHH.
Nzyuenue
. OCHOBHOW 1 3amura
3.5 KpymnHocTb, 10 KOTOpOit . " .
JIOTIOJTHUTENILHOM |  1aGopaTtopHO#
HEOOXOIMMO TPOOUTH CHIPHE OIIK-4.1,
0,1 10,5/0,51 2 JIUTEPATYpPHI 110 paboTbl
nepexa odorameHrneM. CXeMbl OIlK-4.2
TUCIATUIAHE, KontponbHas
IpoOIIeHus
KOHCIIEKTa pabota

JIEKIIUH.




Wzyuenne

N 3amura
OCHOBHOH U N
3.6 M3mMernbueHue. . | maboparopHoii
JIOTIOJTHUTEILHOM OIIK-4.1,
3aKOHOMEpPHOCTH  Ipoliecca 0,1 10 paboThI
JIUTEPATYPHI 110 OIlK-4.2
M3METbYCHUS KonrponbHas
JCIAIUIAHE,
N pabora
KOHCIIEKTa JICKIHH
Nzyuenue
yHeny 3amura
OCHOBHOI1 U .
3.7 Knaccudukanus . | maboparopHoit
JIOMIOJIHUTEILHOM OIIK-4.1,
Pa3MoJIBHOTO 000pYIOBaHUS. 0,1 10 paboThl
JUTEPaTyphl IO OIIK-4.2
CxeMbl N3MEeNbYCHHUS KonTtponpuas
THCIHIUINHE,
N pabora
KOHCIIEKTA JICKIHI
3.8 I'uppaBaudeckas W3zydenue
KiIaccupuKalus U ee poiib B OCHOBHOM 1 3amura
TEXHOJIOTHYECKUX cxemax JOTIOJTHUTENIFHOH |  1aGopaTopHOi
OIIK-4.1,
(habpuk.  3aKOHOMEPHOCTH 0,1 {0,5/0,51 8 JIUTEPATYPHI 110 paboThI OTIK-4.2
CBOOOZHOTO ¥ CTECHEHHOTO JUCIATUIAHE, KonrposnbHas '
nageHust gactun. OCHOBHBIE KOHCIIEKTa paboTta
MPUHIMITBL KIIAacCU(UKAIN JeKIUi.
Wzyuenue
OCHOBHOM 1 3amura
3.9 Koncrpykiu N ! N
JIOTIOJIHUTENBHOM |  1abopaTopHOi
MEXAHITICCKHIX 0,1 10,2/0,21 2 JIATEPATYPHI 110 a00ThI OlIK-4.1,
KJIacCU(pHUKATOPOB, 00JaCTh ' = patyp p OIlK-4.2
THCIHTUINHE, KonrponbHas
UX TIPUMCHEHHS
KOHCIIEKTa pabora
JIEKIHH.
Nzyuenne
OCHOBHOM 1 3ammra
3.10 KoHcTpykiuu u JoTIONHUTENEHOH | mabopatoproit  |OIIK-4.1,
MIPUHLIUIT JeicTBUS 0,1 0,2 2 JIUTEepaTypsl MO paboThI OIIK-4.2
THIPOLMKIOHOB JHCIHIUINHE, KonrponbHas
KOHCIIEKTa pabota
JEKIUH.
HWroro no pazaeny 1 12,9/1,71 50
4. OCHOBHBIE ITPOLIECCHI
Wzyuenue
4.1 I'paButanonnoe yHeHs
OCHOBHOI 1 3amuTa
oborarieHne TIOJIE3HBIX . < lomk-4.1
JIOTIOJIHUTENBHOM |  J1abopaTopHOi -4.1,
uckomaembix. TeopeTuyeckue
0,5 JIUTEPATYPHI 110 paboTbl OIlK-4.2
ocHOBBI. CKOpOCTB Ta/ICHHS,
JUCLUIUIMHE, Kontposbnas
K03 GUIUEHT
KOHCIIEKTa paboTa
paBHOIAIAEMOCTH N
JICKITHIA.
4.2 TIpouecchr
rpaBUTALIOHHOTO Nzyuenue
oborarieHus: MPOMBIBKA, OCHOBHOI1 3ammTa
OTcanka, KOHLEHTpAlUs Ha nononHuTeNnsHoM | maGoparopuoit  |OIK-4.1,
cTonax, oOorameHue Ha 0,5 1 JIUTEPATypPHI IO paboThl OIIK-4.2
IUTK03aX u Kemo0ax, JUCLUIUIMHE, KonTposbnas
BHUHTOBBIX cemapaTopax, KOHCIIEKTa pabota
o0oraieHue B  TSKEIBIX JIEKIIUH.
CYCIIEH3HSIX
N3yuenne
4.3 CymHOCTb HPOLECCOB, YHOHE
KOHCTPYKTHBHBIE u OCHOBHOM I 3amura
py JononHuTeNnsHOM | maboparopuoit  |OIIK-4.1,
TEXHOJIOTHYECKUE
0,5 2 JIUTEPATYPHI 110 paboThI OIIK-4.2
mapa-MeTphl ~ anmapaToB U
THCIHIUIAHE, KonrponbHas
MallvH, MpaKTHKa 174
KOHCIICKTa pabota
PUMEHEHUS

JICKITUH.




Wzyuenne

4.4 MarautHOe oboranieHue. OCHOBHOMH U 3amuTa
Teoperuueckue OCHOBBL JonoNHUTENEHOM | maboparopuoit  |OIIK-4.1,
MarHuTHbIe CBO¥icTBa 0,5 JIUTEPATYPHI 110 paboTHI OIlK-4.2
MHHEpaJIOB, MATHUTHBIE TTOJIS THCIUIUINHE, KonrponbHas
cenapaTopoB KOHCIIEKTa pabota
JIEKIUH.
Nzyuenne
45  OGopynoBanue ISt N
OCHOBHOM 1 3amura
MarHMTHOTO  OOOTAIlCHUS: 9 - |onk-4.1
cemapatop IS CHIBHO W JONIOJTHUTENIFHOM |  1abopaTopHOit -4.1,
paTop 0,5 JIUTEPaTyphl IO paboTh OIIK-4.2
CaDOMarHUTHBIX PYI; CyXHe
JIHCIUIUINHE, KonrponbHas
u MOKpEIe MarHuTHBIE
KOHCIIEKTa pabota
cenapaTopsl N
JeKLHIH.
Wzyuenne
4.6 DIeKTpHUECKOe OCHOBHOI1 1 3amura
oboramenne.  Du3MUecKue JOTONHUTENEHOM | maboparopuoit  |OIIK-4.1,
OCHOBBI npoiiecca, 0,5 JIUTEPATYPHI 110 paboTHI OIlK-4.2
MOA-TOTOBKA Marepuana K JUCIATUIAHE, KonrposnbHas
JNEKTPHUYECKON cerapanuu KOHCIIEKTa paboTta
JeKIUi.
Wzyuenue
4.7 Knaccudukanus OCHOBHOW 1 3amura
ANMEKTPUIECKUX CErmapaTopos, JononHUTeNnsHOM | maGopatoproit  |OIIK-4.1,
UX  KOHCTPYKTHBHBIC u JIUTEPATYPHI 110 paboTHI OIlK-4.2
TEXHOJIOTHYECKHUE THCIHTUINHE, KonrponbHas
napaMeTpbl KOHCIIEKTa pabota
TEKIUH.
Nzyuenne
OCHOBHOM 1 3ammra
4.8 CreumanbHbIE METOJBI JoTIONHUTENEHOH | mabopatoproit  |OIIK-4.1,
MOJrOTOBKM W 00OTaIlCHHS JIUTEepaTypsl MO paboThI OIIK-4.2
pyx JHCIHIUINHE, KonrponbHas
KOHCIIEKTa pabota
JICKLIM.
4.9 Pynopaz6opka: W3zyqenne
oborameHne 1O  TPEHHIO, OCHOBHOI 1 3amuTa
dbopme, 1BETY, JononHUTeNnsHOM | maGopatoproit  |OIIK-4.1,
(dhrroTorpaBUTAIHS; 00XHT JIUTEPATYPHI 110 paboTbl OIlK-4.2
pym; n30HpaTenbHOS JCIUTUIAHE, KonrposnbHas
IpoOiieHne,  W3MENbYeHHE, KOHCIIEKTa paboTa
XMMHU4YECKoe oboraiieHune JIEKIIHH.
Nzyuenue
OCHOBHOM U
4.10 dnoTanoHHOE . OIK-4.1
JOITOJIHUTCIIBHOU -4,
oborarenne. TeopeTryeckue KonrposnbHas
JIUTEPATYpPHI 110 OIIK-4.2
OCHOBBI. Kuneruka pabota
THCIHIUIAHE,
(hroTanun
KOHCIICKTa
JIEKITHH.
Nsyuenue
OCHOBHOM 1
4.11 drnoTauroHHbIE . OIK-4.1
JOTOJTHUTENHHOM -4.1,
peareHTHl, nx KonrponbHas
JIATEPATYPHI 110 OI1IK-4.2
KIaccu(UKaLus, Ha3HAuYCHUE pabora
. THCIHIUIAHE,
Y MEXaHH3M JIeHCTBHS
KOHCIICKTa
JIEKITHH.
Nzyuenue
OCHOBHOM U
4.12 drnoTauroHHbIE . OITK-4.1
JOITIOJITHUTCIIBHOU 4y
MaIlHHBI, 174 KonrponbHas
JIUTEPATYpPHI 110 OIIK-4.2
KiaccupuKaIms, pabota
JIHUCIUIUINHE,
KOHCTPYKIIHS
KOHCIIEKTa

JICKIHH.




4.13 TIpakTUKa HPHMEHECHUS

Wzyuenne
OCHOBHOI1 U

MalliH pPa3IUYHBIX THUIIOB . OIK-4.1
JIOTIOJTHUTENILHON -4.1,
(MexaHn4eckue, KonrponbHas
2 JIUTEPATYPHI 110 OIlK-4.2
MTHEBMOMEXaHUYECKNE, pabota
THCIUIUINHE,
KOJIOHHbIe U Jp.). CxeMbl u
KOHCIIEKTa
PEKUMBI PIIOTAIIH N
JeKLHIH.
Hroro no pasaeny 1 2 23
5. O0e3BOXHBaHNE u
onpoOOBaHNe
Wzyuenne
OCHOBHOI 1
51 O0e3BOXXHBaHHE. ONONHUTENBHO
Haznauenue ornepauui 05 10 | mureparvost mo KontponbHas OIlK-4.1,
00€3BOXKUBAHUS u ux ' paryp paboTa OIIK-4.2
JCIAIUIAHE,
KJaccUpUKaIus
KOHCIIEKTa
4 JeKIUi.
Wzyuenue
OCHOBHOM 1
5.2 OnpoGosanue " JIOTIOJTHUTEJIbHON
KOHTpPOJIb Ha 10 | mreparvos mo KontponbHas OIIK-4.1,
oboratutenbHbIX (habpuKax. patyp pabora OIlK-4.2
JTUCLIUTUINHE,
Turel 1 Ha-3HA4YEHUE 1TPOO
KOHCIIEKTa
TEKIUH.
HWroro no pazneny 0,5 20
6. OO0wmume CBEICHUS 00
000raTUTENLHO-TEXHOJIOTHIECKOH
CHCTEME
Nzyuenne
OCHOBHOM 1
6.1 TexHONMOTHYECKHE OTONHHTEBHO
CXEMBI: Ka4eCTBEHHBIE, Kontposbnas OIIK-4.1,
0,5 10 | nutepaTypsl IO
BOJHO-IIUTAMOBBIE W CXEMBI pabora OIlK-4.2
JHCIHIUINHE,
LEIH anmnapaToB
KOHCIIEKTa
JICKLIM.
Nsyuenune
6.2 VYmparieHHe KauecTBOM yHeH
OCHOBHOI 1
MOJIC3HBIX HMCKOMAEeMBIX IPH OHOHUTENbHOM
UX  J00bIYe,  YCpeIAHEHHUE A KonTponpuas OIIK-4.1,
4 8 JIUTEPATYPHI 110
MHUHEPAIbHOIO  CHIpbS B pabora OIIK-4.2
JTUCLIUIUINHE,
TOPHOM nexe u Ha
N KOHCIIEKTa
oboraturenbHON habdpuke .
JICKIHH.
Nzyuenue
6.3 Texuomorus oborameHus OCHOBHOW U
Py UEpHBIX, IBETHBIX U JIOTIOJTHUTEJILHON OIK-4.1,
KonTtponbnas
penKux METaJUIOB. 4 JIUTEpaTyphI IO aGoTa OIIK-4.2
TpeOoBaHus K  KayecTBY JTUCLIUIUINHE, p
KOHIICHTPATOB U CHIPBSL. KOHCIIEKTa
JIEKIUi.
Wroro no pazaeny 0,5 22
Wroro 3a cemectp 4 | 6/2,41 158,4 JK3aMeH
HToro no gucLUIINHE 4 6/2,41 158,4 3K3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B mpouecce npenonaBaHus AUCHUILIMHBL ««OOOraiieHue MOJNE3HbIX HCKOMAEMBIX»»
NPUMEHSIOTCS Pa3INYHBIC BUIBI 00pa30BaTEIbHBIX TEXHOJIOTHH.

JIeKIMOHHBIN MaTepuan 3aKperuisieTcss B XOJe JIabOpaTOpHBIX paboOT, HAa KOTOPBIX
BBIIIOJHAIOTCS TPYIIIOBBIE WIM WHIUBUAYAIbHbIE 3aJaHUsl 10 MpoijaeHHoW Teme. [lpu
IIPOBEICHUH JIAOOPATOPHBIX 3aHATUH HCIOJIB3YETCS] METOJ KOHTEKCTHOrO OOy4YeHMs, KOTOPBIH
IIO3BOJISIET YCBOUTH MaTepHal IIyTEM BBIABICHMS CBS3€M MEXIy KOHKPETHBIM 3HAHHUEM U €T0
IIPUMECHEHHUEM.

Ilepenaua HEOOXOAMMBIX TEOPETUYECKUX 3HAHUH UM (OPMHUPOBAHHE OCHOBHBIX
IPEeCTaBICHUH 110 KypCy MIPOUCXOAMT C UCIIOIb30BaHUEM MYJIbTUMEIUITHOIO 000py10BAHHUS.

6 YueOHO-MeTOAuYecKOe 00ecneueHHe caMOCTOSITeIbHOI padoThI 00y4Yaommxcst
[IpencraBneno B npuioxxenuu 1.

7 OueHoYHbIE CPeCTBA IJIf IPOBEIeHUs POMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHbBI (MO1YJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. ABnoxun, B.M. OcHOBBI 000TaIICHHUS TOJIE3HBIX HCKOIAEMBbIX : Y4COHHK : B 2 TO-Max /
B.M. ABnoxun. — 4-e u3n., crep. — Mocksa : ['opHas kaura, [0. r.]. — Towm 2 . Tex-Hosoruu
oborarmeHus mojae3Hbix uckomaeMbix — 2017. — 312 ¢. — ISBN 978-5-98672-465-2. —Pexum
nocryna: https://e.lanbook.com/book/111337

2. JHeroms, E.IO., HlaBakymea, O.Il. OOorameHue TMOJE3HBIX HCKOMAEMBIX
[DnekTpon-HbIH pecypc] : yuebHoe mocodue /| MI'TY. - Maruutoropck : MI'TY, 2016. - 1
DIIEKTPOH. OIIT. JICK (CD-ROM) - Pexum J0CTyMa:
https://magtu.informsystema.ru/Marc.html?locale=ru

3. OOorarmieHne IOJIC3HBIX HCKOMAEMBIX [DIIEKTPOHHBIN pecypc]: ydeOHoe mocodue
[TMykunaK.U., SxymkunB.I1., MyknakosaA.H. - M.: HUI] UHOPA-M, 2016. - 224 c. .- Pexum
nocryma: http://znanium.com/catalog.php?bookinfo=501567 - 3arm. c¢ oakpaHa. —ISBN
978-5-16-010748-6.

0) lonotHuTEIBHAS TUTEPaTypa:

1. Copoxun, M.M. ®rnoranuoHHbIE METONbI oOOOTaIeHHs. XUMHUYECKHE OCHOBBI
durotanuu : yueonoe mocodue / M.M. Copokun. — Mocksa : MUCHUC, 2011. — 411 c. — ISBN
978-5-87623-237-3. — Pexum noctyna: https://e.lanbook.com/book/2073

2. Kapmaszun, B.B. MarautHele, 3JE€KTPHUECKUAE U CIICITUATBHBIE METOJBI 00OTAIICHUS
NIOJIE3HBIX MCKOTAeMbIX | y4eOHuK : B 2 Tomax / B.B. Kapmasun, B.1. Kapmazun. — 3-e m3n.,
crep. — Mocksa : ['opHas knura, [6. T.]. — Tom 1 : MarHuTHbIE U SJEKTPUUECKUE METOJIBI
oOorameHus moyie3Hbx uckonaemorx — 2017, — 672 ¢. — ISBN 978-5-98672-458-4. — Pexum
noctyma: https://e.lanbook.com/book/111394

3. E.E. Aunpee, O.H. TuxonoB [[pobneHue, n3MeabueHHE U IMOATOTOBKA CHIPbS K
ob6oramennto. — C-I16, 2007. 439 c.

4. M.B.. Bepxotypos I'paBUTalinOHHBIE METO/IbI OOOTAIIEHHs: Y UeOHUK IS BY30B. — M.:
N3n-Bo MAKC-IIpecc — 2006.

5. AbpamoB A.A. IlepepaboTka, oOoraiieHnue U KOMIUIEKCHOE HCIIOJIb30BaHUE TBEPIBIX
noJie3HbIX uckomnaembixX. T.1 [Ipomeccst anmapatsl: YueOnuk. M.: MI'TYVY, 2004. — 471 c.

6. AbpamoB A.A. [lepepaboTka, oboramieHne 1 KOMIUIEKCHOE HCIIOJIb30BaHUE TBEP-IbIX
none3ubix uckomnaeMbeix. T.11 Texnomorust oboramieHus MOJIE3HBIX HCKOMAEMBIX: YUeOHHUK. M.:
MITYVY, 2004.-471c.

7. A6pamoB A.A. TexHosorus rnepepaboTku U oboramieHus pya: Ydeb. moco6. B 2



https://e.lanbook.com/book/111337%202
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https://e.lanbook.com/book/2073%202
https://e.lanbook.com/book/111394
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KH. — M.: U3narensctBo MITY, 2005.

8. Kapma3un B.B. MaraurtHble, 2JICKTpUUECKHE M CHCIHAIBHBIC METOIBI OOOTAIICHUS
noJie3HbIX UcKkomaembix (21) / M.: MITY, 2005.

9. [lImmaes B.I1. OcHoBBI 0OOTAIIIEHUS MTOJIE3HBIX HCKOTIAEMBIX. Y. TOCOOME IS BY-30B.
—M.: Henpa, 1986.- 296 c.

10. CropaBounuk mo oboramenuto pya. B 3 1. /Ilox pen. bormanora O.C.-2-¢ wu3f,.,
nie-pepad. u non. — M.: Henpa, 1983.

11. bapckuii M.Jl. OnTuMu3anusi MpoIeccoB pa3AesiCHUs 3€PHUCTBIX MaTEpHUaJIOB. - M:
Henpa, 1978 1.

12. beapanr H.I'., CkopoGoraroBa JI.M. IlepepaboTka © Ka4yecTBO ITOJIE3HBIX
ucko-maembix. — M.: Henpa, 1986.- 296 c.

13. ABnoxun B.M. OcHOBEI oOoramniesus nojie3sbix uckomnaeMeix. T1: O0oraturenb-Hble
nporeccel: Yuebnuk. M.: MI'TY, 2006 — 417 c.

14. Tlepuoaunueckue u3nanus: «OOorameHue pyn», pedepaTuBHbI xypHan «['opHOE
neno», «['opHbli )KypHan», «/3BecTus BbICHINX Y4EOHBIX 3aBECHUI.

B) MeToanyeckune yKazaHus:

Herons E.JO., [laBakyneBa O.Il. OcHOBbI oOOTramieHusi MOJIE3HBIX HCKOMAEMBbIX:
WMHCTpYKIMS TIO BBIIOJIHEHUIO JTA0OPATOPHBIX padoT aist cTyaeHToB creruansHoctu 21.05.04
Bcex (hopm oOyuenus.— M3n-Bo Marauroropck. roc. Texs. yu-ta uM. [.11. Hocosa, 2016. —40 c. —
Pexxum nocryma: https://newlms.magtu.ru/course/view.php?id=75768#section-5

2. lerons E.YO., [llaBakynesa O.I1. [TepepaboTka mosie3HbIX UCKOMAEMBbIX [ DIEKTPOHHBIN
pecype] @ mpaktukym / MI'TY. - Marauroropck : MI'TY, 2017. - 1 35eKTpOH. ONT. IUCK
(CD-ROM)

r) [Iporpammuoe o6ecneuenue u UnTepHer-pecypceni:

IIporpamMmmHoe oGecrieueHue

Haumenosanue [10 Ne noroBopa Cpok neiicTBUS JTUIEH3UH
MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpovyHO
Professional

7Zip cB00OOHO pacrpocTpansemoe [10 OECCPOYHO

Hpmbeccnonanbmﬂe 0a3bl JAHHbIX I/Il—[q)OpMaIII/IOHHbIe CIIPaBOYHLIC CUCTEMbBI

HasBanue kypca Ccpuika
HaunonansHas MH(POPMALMOHHO-aHAIUTHYECKAs URL:
cucreMa — PoccuiiCknii MHIEKC HAYYHOTO [IUTHPOBAHUS '

https://elibrary.ru/project risc.asp

(PUHIL)

[MTouckoras cucrema Akanemus Google (Google Scholar) [URL: https://scholar.google.ru/

Nudopmarnmonnas cucrema - EquHoe okHO gocTymna K
HH(GOPMAIMOHHBIM pecypcam
9 MaTepHaIbHO-TeXHHYECKOE o0ecnevyeHne JUCIHILTHHBI (MOIYJIsl)

URL: http://window.edu.ru/

MaTCpI/IaJ'IBHO-TCXHI/IquKOC obecrneucHUe JUCIUIIIIMHBI BKIIFOYACT:


https://newlms.magtu.ru/course/view.php?id=75768#section-5
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/

JlexuvoHHas ayaurtopus: MynbTUMEIUNHBIE CPEACTBA XpaHEHHUs, Iepefadyd H
npeJcTaBiIeHus HHPOpMaIUU

JIaGoparopusi MEXaHUYECKHUX UCTIBITAHUMA:

1. JTaGoparopHas ycTaHOBKa IIICKOBOM JIPOOUIIKH;

2. JJabopaTopHas ycTaHOBKAa MEXaHUYECKOTO BCTPSIXUBATEIIS;

3. JJabopaTopHas ycTaHOBKA IIapOBON MEJLHUIIBL,

4. JJabopaTopHast yCTaHOBKA MEJILHHIIBI C BPAILIAIOIIEHCS OChIO;

5. JJabopatopHas ycTaHOBKAa HHEPLIMOHHOTO TPOX0Ta;

6. CrangapTHbIil HAbOp CHUT;

7. JlaboparopHas ¢ioTallioOHHAs MaIlIHa;

8. JlaGopaTopHbie rpaBUTALMOHHBIE armaparsl (otrcamounas MallllHa,
KOHIEHTPALMOHHBII CTOJI, BAHTOBBIE CETIapaTophl);

9. JlaGopaTOpHBIil MAarHUTHBIH cemaparop.

AynuTopuu sl CAaMOCTOSITETbHOM pabOThl: KOMIBIOTEPHBIE KJIACCHI; YUTAIBHBIE 3aJIbI
oubmuoreku: IlepconanbHbie kommbloTepsl ¢ aketom MS Office, Beixomom B MHTEpHET 1 €
JIOCTYTIOM B AJIEKTPOHHYIO HH(GOPMAIIMOHHO-00Pa30BaTEIbHYIO CPEly YHUBEPCUTETA

[Tomemenne Ui  XpaHeHUs] W OPOPHIAKTUYECKOTO OOCIY)KMBaHHUS  y4eOHOTO
obopynoBanus: lllkadel nns XpaHeHHS Y4eOHO-METOAMYECKON JOKYMEHTAIMH, Y4eOHOTro
000pyIoBaHus 1 y4eOHO-HATIISITHBIX TIOCOOHH.

Ipuioxenne 1
Y4ebHo-MeToAMUYECKOE 0OOecIIeYeHHe CAMOCTOATEIbHOI PadoThl 00yYalOIIUXCS

[To mucrumuinae «OO0oramieHne MoJIe3HbIX HCKOMAEMbIX » PEeyCMOTPEHA ayIMTOpHAs U
BHEAYAMTOPHAS CAaMOCTOSITENIbHAst paboTa 00yJaromuXcs.

CamocTtosTenbHas paboTa CTYACHTOB TOCTPOECHA TaKUM 00pa3oM, 4TO B Mpolecce pabo-Thl
CTYACHTHI 3aKPCIUIAIOT 3HAHUA, ITOJTYUCHHBIC B IIPOLCCCE TCOPETUUCCKOTO O6y‘-I€HI/I$I, TEM CaMbIM
dbopMupyroT mpodeccuoHanbHbIEe YMEHHS 1 HaBBIKU.

B npornecce nzydeHuss JUCHUIUIMHBI OCYIIECTBIIAECTCS TEKYIUN U IEPUOTUYECKUIN KOH-TPOJIb
3a pe3ylbTaTaMi OCBOEHUS y4eOHOTo Kypca. Tekymuii KOHTPOIb OCYIIEeCTBISETCS
HETIOCPE/ICTBEHHO B MPOIIECCE YCBOCHHUS, 3aKPEIIICHHSI, 0000IIEHUS U CHCTEMAaTU3alluy 3HAHUH,
YMEHH, BIIa/ICHNs HaBBIKAMU U MO3BOJISIET ONEPATUBHO IUArHOCTUPOBATH M KOPPEKTHPOBATH,
COBCPHICHCTBOBATL 3HAHUS, YMCHHA U BJIaICHUC HABLIKAMU CTYJICHTOB, obecrieunBaeT
CTUMYJHPOBAHUE ¥ MOTHBAIUIO UX JEATEIbHOCTH HA KaXXJI0M 3aHATUHU. TeKyIHii KOHTPOJIb
OCYIIECTBIIsIETCS B JopMe YCTHOTO orpoca (codeceaoBaHms).

[Tepuoanyeckuii KOHTPOJIb L1€Jb KOTOPOro 0000IIeHHE U CUCTeMAaTH3aIlHsI 3HAHHH, TPOBEpKa
3¢ (HEKTHBHOCTH YCBOCHHSI CTYICHTAMU OIPEICICHHOTO, JIOTHYECKH 3aBEPIIICHHOTO COJICPIKAHUS
yueOHOro MaTepuala OCyIIeCTBISETCs B popMe 3aIlIUTHI Ta00OPATOPHBIX, KOHTPOIBHBIX PaboT.

O1ieHOYHBIE CPEICTBA JIsI MPOBEACHUS TEKYIIEH aTTeCTAlINU

Tecmul 012 camonposepku:

Bapuanm Ne 1.

1. Yto Ha3bIBaeTCsi 000ralieHueM MoJie3HbIX HCKONAeMbIX?

1. D10 mporecchl XUMUYIECKOTO pa3/IeICHUsI MUHEPAJIOB.

2. DTO mpoIiecchl MEXaHUYECKOTO pa3JielieHrs MUHEPATIOB 0€3 N3MEHEHHUSI XUMHUECKOTO
COCTaBa CHIPHS.

3. DTO OKHCTUTENHEHO-BOCCTAHOBUTEIBHBIC TIPOIECCHI 32 CYET YACTUYHOTO UITH TIOJTHOTO
Mepexo0/1a JIEKTPOHOB OT OJTHUX aTOMOB K JIPYTHM.

4. DTO TpoIecChl UBMEHEHUS CTPYKTYPBI, MUHEPATHLHOTO, & MHOT/IA U XMMHUYECKOTO COCTaBa
TOPHBIX ITOPOJT B 36MHOM KOpe.

2. KonuenTparoMm Ha3bIBaeTcs ...

1. mpOayKT, B KOTOPOM MaccoBasi J10JIsI TOJIE3HOTO KOMITIOHEHTA 3HAYUTENbHO BBIIIE, YEM B
HCXOIHOM pYIE;

2. IPOJYKT, B KOTOPOM MAaccoBasi A0JIsI MOJI€3HOr0 KOMIIOHEHTA HUXKe, YeM B UCXOJIHOM pyIe;



3. IpOAYKT, B KOTOPOM MaccoBasi 10JIs [T0JIE3HOI0 KOMIIOHEHTA BBIILIE, YEM B UCXOIHOM pYyAeE,
HO HUKE, YeM B KOHIICHTPATE;

4. IPOAYKT, B KOTOPBIH BBIACISACTCSA OOJbIIAs YaCTh MUHEPAIOB BMEIAIOIIEH TTOPOIBI U
BPEIHBIX MTPUMECEH.

3. Cxema nenu anmnaparos NOKa3bIBaeT...

1. mepeyeHb U MOCIEO0BATENFHOCTh TEXHOJIOTHUECKHUX MPOIIECCOB U OIepaliuii, KOTOPhIM
[I0JIBEPIaeTCsl N0JIE3HOE UCKOIIAaEMOE;

2. KOJIMYECTBEHHBIE MTOKA3aTeIN 000ralleHus Ui KaKI0W onepaluu 1 MpoayKTa,

3. KOTMYECTBO BOJIBL, 10OABIISIEMOE B ONPEACICHHBIE ONIepaIly U MPOIYKThI 000TaIlIeHNUS;

4. nyTH cje10BaHus MOJE3HOTO UCKOMAaeMOTr0 U MPOIYKTOB 000TallleHus C YCIOBHBIM
M300paK€HUE arnaparos.

4. CTeneHb KOHIEHTPAIMU NOKA3bIBAET:

1. Bo ckosbKO pa3 Macca KOHLEHTPATa MEHbBILIE MACChI ChIPbS, U3 KOTOPOTO OH IOJIYYEH;

2. Bo ckonbko pa3 MaccoBas 707151 KOMIIOHEHTa B KOHIIEHTpaTe 0O0JIbIIe MacCOBOM JJOJIU 3TOTO
KOMIIOHEHTA B UCXOJIHOM PYIIE;

3. Kakas 1ons ieHHOro KOMIIOHEHTa TMepeliia B XBOCTHI;

4. CreneHb NpHOIMKEHHS PEATHHOTO Mpoliecca 000TaIeHUS K HICATbHOMY.

5. UTo moka3bIBaeT BBIMYKJIAs XapaKTEPUCTHUKA KPYITHOCTH T10 TUTIOCY?

1. B mpo6e mpeobiaaroT KpyImHEBIE 3epHA.

2. B npo6e npeobiraiatoT MeKue 3epHa.

3. B mpoGe paBHOMEpPHO pacrpeieeHbl KPYITHbIE U MEJIKUE 3epHa.

4. B mpoOe npeo01a1aroT IMI1aMBbl.

6. KakoBo Ha3HaYeHUe onepaluy NPeABAPUTE]bLHOI0 IPOX0YEHHUS B CXeMax
PYAONIOATOTOBKHU?

1. 175t KOHTPOJIS KPYITHOCTH IPOOJIEHOTO TPOIYKTA.

2. JIns mosydeHust TOBapHOTO MPOAYKTA 3aJaHHON KPYITHOCTH.

3. Jlns pa3aeneHus 4acTHUl], UMEIOIUX pa3inius B TBEPAOCTH WK (opMe KyCKOB.

4.]1ns1 oTAeneHus TOTOBOrO O KPYIMHOCTH MPOAYKTA OT UCXOJHOIO MaTepuaia,
MOCTYIIAIOIIETO Ha IpobIeHue.

7. Jlast rpoXo4eHus1 KPYNHOKYCKOBOI0 MaTepHaJia MperuMylecTBeHHO
HCNOJIB3YIOTCS...

1. KOJOCHHMKOBBIE PEILIETKH.

2. JHCTOBBIC pelIéra.

3. TPOBOJOYHBIE CETKH.

4. nyroBbl€ CHUTA.

8. Ilpu xkakom ycjoBuH 3Q(PeKTHBHOCTH IPOXOUYECHHS PABHA HYJII0?

1. CopnepxxaHue oTceBaeMOro Kjacca KpyImHOCTH B UICXOJHOM pyJie PaBHO COJIEPKaHUIO
OTCEBAEMOT0 KJIacca B HaJPEUIETHOM IIPOAYKTE.

2. CopnepxaHHe OTCEBAEMOTO KJIacca KPYITHOCTH B HAJIPEMIETHOM MPOAYKTE PaBHO HYJIIO.
CopepxaHue 0TCEBAEMOr0 Kjlacca KpYITHOCTH B UCXOHOMU pyzae paBHO 100%.
CopeprkaHre 0TCeBaeMOro Kjacca KPyIMHOCTH B HaJpemeTHOM mpoaykTe paBHO 100%.
B 4yem cymHoCTh npouecca apodaeHus?

Pa3nenenue cplmy4nx MaTepuanoB Ha KJIAcChl KPYITHOCTH.

2. Pa3zneneHue MoJje3HBIX UCKOMAEMBIX MO AEHCTBUEM BHEIIHUX CHJI, IPEOI0JIEBAIOIINX
BHYTPEHHUE CUJIbI CLEIUICHUSI MEXKAY YaCTULIAMHU.

3.  Ortnenenue 0OCHOBHOW MacChl BMEUIAIONIEH MOPOJIbI OT UCXOAHOM PYAbI Tepesl TOHKUM
U3METbYECHHUEM.

4. Jlo3upoBaHHE U CMEUIMBAHUE PA3IUYHBIX 110 KAUECTBY MOJE3HBIX UCKOMAEMBIX JUIS
MOBBILICHUS OJHOPOTHOCTH KaYECTBEHHOI'O COCTaBa Py/I.

10. YTo moka3bIBaeT cTeneHb ApPodJienus?

1. Bo ckoabpKko pa3 pa3zMep OTBEPCTHI MPEIBIIYIIETO CUTa O0JIBIIE pa3Mepa OTBEPCTUI
MOCJEIYIONIEro CUTa B CTAaHIAPTHOM Habope CHT.

o ko



2. Bo ckonbKo pa3 KpYImHOCTh IpOOJICHOTO MPOIyKTa OOJIbIIE pa3Mepa pa3rpy30uHON MIeTH
JPOOHIIKH.

3. Bo0 cKoJIBKO pa3 KPYIMHOCTh KYCKOB APOOJIEHOTO MPOAYKTa MEHBIIIE KPYITHOCTH KYCKOB,
HOCTYNAIOMIUX Ha ApoOJIEeHHE.

4. B0 CKOJIBKO pa3 KPYIHOCTh KyCKOB JIPOOJIEHOTO MPOAYKTa 0OJIbIlIe KPYITHOCTH KYCKOB,
HOCTYNAIOMIUX Ha APOOJIEHHE.

11. B meabHUDAX caMou3MeJbUeHHs U3MeJIbYalolleii cpeoii ABIAIOTCS:

1. cranbHbIE CTEPKHU.

2. CTaJbHbIC WIM YYT'YHHBIC IIAPHI.

3. pyZaHas «raus».

4. KpynHbIE KyCKHU PY/BbI.

12. Kakoii n3 nepe4ucjJeHHbIX IPOLECCOB He OTHOCHTCS K IPABUTALMOHHOMY METOLY
oboramenus?

1. orcanka

2. KOHIIEHTpAIMs Ha CTOJIAX.

3.o0o0raieHue B TSHKEIbIX CYCIIEH3UsX.

4. o0oraieHue 1o TPEHHUIO.

13. O0JgacTh NpMMeHeHUs1 KOHIEHTPAIIMOHHBIX CTOJIOB.

1. [lnsa oborameHus 30J0TOCOIEPIKAIIUX MTECKOB U TOHKO M3MEIbUEHHBIX PY PEIKUX
METaJUIOB KPYITHOCTBIO MEHee 3 MM.

2. Jlns oboramenus yrieit kpymaocteo 250-0,5 M.

3. Jlns oboramieHus pya YepHbIX METaJIOB KpYHHOCThI0 50-0,2 MMm.

4. Jlns oborauieHus Cyab(QUIHBIX Py IBETHBIX METAJIOB.

14, CymHocTh nmpouecca neHHou guioranum.

1. TunpodunbHBIE YaCTUIIBI 3aKPETIISIOTCS HA BO3YIIHBIX My3bIPhKaxX M BCILIBIBAIOT HA
MOBEPXHOCTh, TUAPO(POOHBIE YACTHUIIBI OCTAIOTCSA B 00bEME ITYJIbIIBI.

2. TmapodoOHbIE YacTHIIBI 3aKPETIISIOTCS HA BO3MIYIITHBIX My3bIPhKaxX M BCIIBIBAIOT HA
MOBEPXHOCTh, TUAPO(PUIBHBIE YACTUIBI OCTAIOTCS B 00BEME MYJIBIIBI.

3. T'mapodobuble U THAPOPHIEHBIC YaCTHIIBI 3aKPETUISIOTCS Ha BO3YIIHBIX MY3bIPbKaX H
BCIUIBIBAIOT HA MIOBEPXHOCTD.

4. TunpodobHble U ruapOoPUIbHBIE YACTUIBI OCTAIOTCS B 00bEME MYJIbIIBI.

15. OcHOBHBIM (U3MYECKUM CBOIICTBOM MHHEPAJIOB, ONPele IS IOIHMM BO3MOKHOCTh
MArHUTHOT'O 000TalleHNs, IBJISIETCS:

1. ViaenpHast MarHUTHasi BOCIPUUMYUBOCTb.

2. JlmdnexTpudeckas MPOHUIIAEMOCTb.

3. JlromuHecneHIHs (X0JI0JHOE CBEUCHHE).

4. Tpuboonexkrpuueckuii 3 eKT.

Bapuanm Ne 2.

1. [enpro 000raTUTENHHBIX MPOLIECCOB SIBISAETCS:

1. Brigenenue MeTaIIOB U3 XUMUYECKUX COSAMHEHUN U OT/IEJICHUE HEMETAIUTMYECKHUX
KOMITOHEHTOB.

2. OunCcTKa METaJTOB OT HEXKEJIATSIbHBIX TPHMECEH.

3. OrneneHue MOJIE3HBIX MUHEPATIOB OT BMEIAIOIIEH TTOPO/IBI U BPEIHBIX TpUMeEcel U
MOJTydeHUE KOHIIEHTPATOB, 110 CBOEMY KA4ECTBY YIOBJIETBOPSIONINX TPEOOBAHUSIM
MOCJIEIYIOLIUX TIEPEIETIOB.

4. V3BrneueHune OTIAEIBHBIX COCTABIISIONINX TBEPAOTO MaTEpHalia C MOMOIIBIO PACTBOPUTES.

2. lleHHBIM KOMIIOHEHTOM Ha3bIBACTCS:

1. CxomieHHEe MOJE3HBIX HCKOTIAEMBIX B 36MHOM KOpe.

2. DIEeMEHT WIH IPUPOTHBIA MHHEPAI, C IENBIO MOy4eHUsI KOTOPOTO TOOBIBACTCS TIOJIE3HOE
HCKOIIaeMOE.

3. [pupoanoe XUMHYECKOE COETUHEHUE, 00pa3yIOIIeecs MPU PA3TMIHBIX
(bU3NKO-XMMHUYECKUX MPOIIeccax, MPOTEKAOINX B TIIyOMHAX U HA MOBEPXHOCTH 3EMIIH.



DNEeMEHTHI WK IPUPOIHBIE MUHEPAJIbI, KOTOPBIE YXYALIAIOT KAYECTBO KOHLIEHTPATOB.
D¢ heKTUBHOCTH 000TAIIEHUS XapaKTePU3YET...
MOJTHOTY OTAENICHHSI MEJIKOTO MaTepHaja OT KPYIHOTO.
U3BJICUCHHE TPAHUYHOTO KJlacca KPYITHOCTH B CJIMB WJIH B TICCKH.
JIOJTIO IIEHHOTO KOMITOHEHTA, MEePeLe/INIero B KOHIIEHTPAT 3 UCXOIHON PY/IbL.
CTETIeHb MPUOIIKEHUS PeabHOTO TpoIiecca 000TalCHUs K UICaTbHOMY.
BoaHo-nuiamoBas cxema MOKa3bIBaeT:

1. TIlyru ciegoBaHus MOJIE3HOTO HCKOIIAEMOTO U IPOIYKTOB 00OTAIEHUS C YCIOBHBIM
N300paXEHUEM aIllapaToB.

2. TlepeueHb u MOCIENOBATEIBHOCTh TEXHOJIOTHYECKUX MPOIIECCOB U OTIEPAIIMH, KOTOPHIM
MOJIBEPraeTcs MOJIE3HOE HCKOIaeMoe.

3. KomunvecTBeHHBIE MOKA3aTEN 000TACHUS TSl KQXKI0W OTIepaiuy 1 MPOIAYKTOB.

4. KonudecTBo BOJBI, J00ABISIEMOE B OTJCIIBHBIE OMEPAIIMH U TPOIYKTHI.

APPhwWwbdDE WA

5. Kakas u3 nepedncieHHbIX onepalnuii He OTHOCUTCS K MOATOTOBUTEIbHBIM IIPOLIECCaM
oOoramenusa?
1. JpoOGnenue.
2. TI'poxouecHue.
3.  VYcpennenwue.
4. OuucTKa CTOYHBIX BOJ.
6. Uro moka3pIBaeT TOUYKA MEPECEUCHUsI CYMMApPHOU XapaKTEPUCTHKH «II0 TLTIOCY» C OCBIO
abcucc?
1. Pa3mep MakcUMaJIbHOTO KycKa B po0e.
Pa3zmep MUHMMaIBHOTO KycKa B Ipo0e.
CpenneMeuaHHbIN pa3Mmep.
Cpennuii tuamMeTp Kycka.
JIOCTOMHCTBOM IITAMIIOBAaHHBIX (JIMCTOBBIX) PELLIET SIBISIETCS:
[TpomomKUTENBHBIN CPOK CITY>KOBI M TOCTOSTHHBIN pa3Mep OTBEPCTUH.
Bonbias miomaae «KuBOro CEUEHUs».
Maunas niomanb «KHBOTO CEYEHHUS.
BBICTpBIN H3HOC, pa3pbIB U CMEIICHHUE MPOBOJIOYEK.
®opmyina g pacueta 3Q(HEKTUBHOCTH TPOXOUEHUS:
E=¢; — v,
c__rp-a)
5 (B.-a)
2. :
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9. Yewm ompepenseTcs TIaBHBIM 00pa30M KOHEUHask KPYITHOCTh IPOOJICHOTO POAyKTa?
1. Pa3mepoM BKpamieHHOCTH 3€peH MOJIE3HBIX MUHEPAJIOB.

2. Kpenocteo py/sl.

3. MaccoBoii 1071ei IeHHOTO KOMIIOHEHTA B py/ie.

4. KpynHOCTBIO UCXOJHOU PYABIL.

10. Kaxum o6pa3oM mpoHCXOIUT MpoIiece APOOIEeHUS B KOHYCHBIX IPOOHIIKaxX?

1. 3acder TMHAMHUYECKOTO BO3JCHCTBUS POTOpA.

2. 3acdyer pa3JaBIMBAHUS MEXKIY ABYMS ITUTAMH.

3. 3a cueT 3KCIEHTPUYHOTO ABHKEHUS BHYTPEHHETO KOHYCA.

4. 3acuer 3aXBaThIBaHUS 3yObSIMH U PACKAJBIBAHUS O TPeOYEeMON KPYITHOCTH.

11. TlonsATHE O TUAPABINYECKON KiIacCHUpUKAIIH.



1. Ilpouecc pa3aeneHns cMecH MUHEPAIbHBIX 3€PEH Ha KJI1ACChl KPYITHOCTH IO CKOPOCTSM
OCaXIEHUs B BOJHOM Cpeje.

2. Ilpouecc pa3aeneHus CMECH MUHEPAIbHBIX 3€pEH Ha KIJIAcChl KPYIHOCTHU 10 CKOPOCTSIM
OCaXKICHUSI B BO3IYIIHOM cpejie.

3. Ilpouecc pazaeneHust CMECH MUHEPAIbHBIX 3€PEH Ha KJIACChl KPYITHOCTH NPU MTOMOIIN
MIPOCEUBAIOLINX TOBEPXHOCTEH.

4. Ilpouecc pa3zneneHus: CMECH MUHEPAIBHBIX 3€PEH 110 INIOTHOCTH B BOJHOU CpelE,
MyJBCUPYIOLIEH OTHOCUTENBHO Pa3AesieMO CMeCH B BEPTUKAIILHOM HalpaBiICHHH.

12. Tlpomecc pa3aeneHus YacTUIl B TSKEIBIX cpeliaX (CyCIEeH3HsIX ) MPOUCXO/IUT:

1. Tlo miOTHOCTH YacTHII.

2. Ilo cKOpOCTSIM MaJICHUsl YaCTHIL B CpeIe.

3. [Ilo xpynHocTH YacTul.

4. Tlo ¢popme yactu.

13. I'maBHBIM JOCTOMHCTBOM (DJIOTAIMOHHOTO METOIa OOOTAIIeHUS SABIISETCS:

1. Huskuii pacxo/1 2JIeKTPOIHEPTUH.

2. IIpocrora mpou3BOJICTBEHHOTO KOMILJIEKCA.

3. OtHocHTeNbHAs ACUICBU3HA MTOTyYSHHUS KOHIICHTPATOB.

4. YHuBepCcallbHOCTb, BO3MOXKHOCTh pa3/IeJeHUsI TIOOBIX MUHEPAIbHBIX KOMILIEKCOB.

14. B xakux nossix MNpoOMCXOJIUT MarHuTHas cernapamus?

1. B anekTpudecKkux mosx.

2. B HEoIHOPOJHBIX MArHUTHBIX IOJISX.

3. B ogHOPOIHBIX MAarHUTHBIX MOJX.

4. B 31eKTpOMarHUTHBIX MOJISX.

15. ObnacTh mpuMeHEHUS IEKTPUUECKON cernapaliu:

1. Oo0oraieHue py Y4epHbIX METAJIJIOB.

2. OOoraiieHne TeXHOJIOTHYECKOT0 ChIPhs C HU3KOM MAacCOBOM J10J1eH LIEHHBIX
KOMITOHEHTOB.

3. JloBoJKa HEKOHIMIIMOHHBIX KOHLIEHTPATOB PYy/l PEIKUX METAJUIOB, KEPAMUYECKOT'O ChIPhS,
CJIIOJI, aJIMa30B.

4. Oo0oraiieHue Bcex TUIIOB MUHEPAIBHOTO CHIPBSI.

Bapuanm Ne 3.

Kakoe u3 nepeuncieHHbIX M0JIE3HbIX HCKOMAEMbIX HE Mo/ABepraeTcs 000orameHuo?
HedTsb.

JKene3ucrsie KBapLUTHI.

Bokcurtsl.

AnMasbl.

XBOCTaMM Ha3bIBAETCS:

1. IIpoaykt, B KOTOPOM MaccoBasi 10Ji LIEHHOTO KOMIIOHEHTA BBILIE, YeM B UCXOJIHOM py/ie,
HO HIDKE 4eM Tpedyemas B KOHIIEHTpaTe.

2. TIpomykT, B KOTOPOM MaccoBas JIOJIsI IEHHOTO KOMITOHEHTA 3HAYUTEIHHO BHIIIE, YeM B
HCXOIHOM pyZe.

3. TIpomyKT, B KOTOPBII BBLAEISIETCS] OOJBIIAs YaCTh BMEIIAIOIICH TTOPOIBI 1
HE3HAaYUTENbHAs 4acTh [IEHHOIO KOMIIOHEHTA.

4. TIpoayKT, MOCTyNAIOMIUK B TIOOYIO OTIEpaIii0 000TAIeHHsI U B JIFOOYIO MAIIMHY.
Kakoii 13 nepeyrcieHHbIX IPOLIECCOB HE OTHOCUTCA K COOCTBEHHO 000TaTUTENbHBIM?
MaruuTtHas cenaparusi.

DnexTpuueckas cenapanus.

Pannomerpuueckas cenapanusi.

Arnomepanus.

CHUTOBBIM aHAJIU30M Ha3bIBACTCS:

N3mepenue KpynHbIX KyCKOB 110 TPEM B3aMMHO NEPIIEHINKYISIPHBIM HAIPaBIECHUSAM.

MR WDNDEPE

L A



2. Pa3zpenenue marepuaina 1o CKOpOCTH NaJ€HUs YaCTUL PA3IMUYHON KPYITHOCTH B BOJHOM
cpeze.
3. H3mepenue yacTuil moJ MUKPOCKOIIOM M KiacCU(UKALUS UX HA TPYIIIBI B Y3KUX
IPaHULIAX OIPEIEICHHBIX Pa3MEPOB.
4. PacceB npo0Obl MaTeprasa Ha HECKOJIBKUX CUTaX C PA3JIMYHBIMU CTaHAAPTHBIMU
pa3MepaMu OTBEPCTUH 3aJaHHOI'O MOJYJIA.
5. Kakoro Ha3HaueHue onepanuy KOHTPOJIBHOIO TPOXOUEHHUS B CXEMaX PyI0NOArOTOBKU?
1. Jlng KOHTpOJs KPYNHOCTH APOOIEHOr0 MPOAYKTA.
2. Jlnst mosmy4yeHHs TOBApHOTO MPOIYKTA 3aJaHHOH KPYITHOCTH.
3. Jlns pa3geneHust MaTepualia Ha HECKOJIbKO KJIACCOB KPYMHOCTH Iepe]] KOHIEHTpaluel Ha
CTOJIaX.
4. JIns oTAeneHus TOTOBOrO MO KPYIHOCTH MPOJIYKTa OT UCXOJHOTO MaTepHaia,
MOCTYMAIOIETO Ha IPOOICHHE.
6. Kak BiuseT yros HakJI0OHa IPOCEUBAIOIECH TOBEPXHOCTH IPOXOTA HA €ro
IPOM3BOIUTENLHOCT B 3PPEKTUBHOCTH TPOXOUCHHS?
1. He Bnuser.
2. Yewm 06oJple yroy HaKJIOHA, TEM BBIIIE TIPOU3BOIUTEIHLHOCT TPOX0Ta U 3(PPEKTUBHOCTD
IPOXOYECHHUS.
3. Uewm OoJblne yroi HaKJIOHA, TEM BBIIIE TPOU3BOIUTEILHOCTh TPOXOTA U HIKE
3 PEKTUBHOCTHh TPOXOYCHHS.
4. Yewm OoJbllie yroi HaKJIOHA, TEM MEHBIIIE TPOU3BOIUTENILHOCTh TPOXOTA U OOJIbIIe
3 PEKTUBHOCTHh TPOXOYCHHS.
7. Kakoe npobieHue Ha3bIBAETCS MEIKUM?
Ot 1500-500 mo 350-100 mm.
Ot 350-100 o 100-40 mm.
Ot 100-40 no 30-10 mm.
Ot 30-10 o 3 mm.
Crioco6 pa3rpy3ku U3MeIbUe€HHOTO MPOIyKTa U3 CTEP’KHEBOW MENTbHULIBL:
CBOOOIHBIM CITMBOM Yepe3 pa3rpy304HyI0 namndy.
JIudrépamu NpUHYIUTETHHO YAANAETCS U3 MEJIbHUIIBL.
Uepes Hapy)HOE HUIMHIPUUECKOE CUTO.
Yepes pemeTky ¢ mensiMyi KIMHOOOpa3Hoi popMBI.
Kaxoit u3 mepedncieHHbIX anmapaToB OTHOCUTCS K IIEHTPOOSKHBIM Kitaccuukaropam?
CrinpanbHbli Ki1accuuKaTop.
Peeunsrit knmaccuduxatop.
[MupamunanbHbII Ki1accuukaTop.
I'uponuKIoH.
dnoTanmoHHOE 00oTaIeHne OCHOBAHO:
Ha pa3znuuuu B cMaunBaeMOCTH MUHEPAJIOB.
Ha pa3nnuum B IIOTHOCTSIX MUHEPAJIOB.
Ha pa3nuuuu B iBeTE€ MUHEPAJIOB.
Ha paznnuun MuHepasioB B CIIOCOOHOCTH OTPaXkaTh, IPOMYCKATh, MPEIIOMIISAThH CBET.
Ha3nauenwne peareHToB - coouparesneii Bo GhoTaiu:
s ruapodobusay NOBEpXHOCTH YACTHIL.
Jns ruapoguin3zanuy MoBEpXHOCTH YaCTHUILL.
s uamenenus pH ¢rnoTanmoHHOM My IbIbL.
J11s i3MEeHEeHHsI HIOHHOTO COCTaBa MYJIbIIbL.
Kakoli n3 nepeuncieHHbIX anmnaparoB HE SBJIAETCSA IPAaBUTALMOHHBIM?
BunToBoii cenaparop.
TsxenocpenHslii KOHYCHBIN Cenaparop.
DJIEKTPOCTATUUYECKUH CermapaTop.
[THeBMaTH4eCKHil cenapaTop.
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13. OrnuuuTenbHON 0OCOOEHHOCTHIO CeapaTopoB s 00OTalIeHNs CIIa0OMarHUTHBIX Py
ABIISIETCS:

1. Hanuuue BaHHBIL

2. Hamnuuue 6apabaHa U3 HEMarHUTHOTO MaTepuUaa.

3. Hanuuue MarHUTHOM CUCTEMBI U3 MMOCTOSIHHBIX MarHUTOB.

4. Hanuuue paGoueit 30HbI MAJIOH ATUHHBI U BBICOTHI C BBICOKOM HANPSKEHHOCTHIO MOJIS.

14. Heo0xoaumbIM yCIOBHEM pa3JesIC€HNs MUHEPAJIOB IIPU 3JIEKTPUUECKON cenapaluu
ABIISETCS:

1. IlpumeHeHue peareHTOB.

2. Coznanue cpefbl pa3aeiaeHus MPOMEKYTOYHON UIOTHOCTU MEXY IJIOTHOCTSIMHU
paszensieMbIX MHHEPAJIOB.

3. Co3nanue HEOJHOPOIHOTO MArHUTHOTO MOJIS.

4. 3apsika 4acTHIl TEM MIIM UHBIM CIIOCOOOM.

15. Ilenbro 060TaTUTETHHBIX MPOIECCOB SBISETCS:

1. BrlaeneHne METaUIOB U3 XUMHYECKHX COSAMHEHUH U OTACICHHE HEMETAITHUECKUX
KOMITOHEHTOB.

2. OumcTKa METaNIOB OT HEXKEJIATSIIbHBIX TPHUMECEH.

3. Ornenenue NOJE3HBIX MUHEPAJIOB OT BMEILAIOIIEH OPO/IbI U BPEAHBIX TpUMEced U
pa3zaeneHre KOMIIOHEHTOB Ha Pl POIYKTOB, MPUTOIHBIX JUTS JallbHEHIIEeH mepepaboTK.

4. W3BneueHue OTAECTBHBIX COCTABISIONINX TBEPAOTO MOJIE3HOT0 UCKOMAEMOTr0 C MTOMOIIBIO
pPacTBOPHUTEIIS.

Koumponvnas paboma Nel

Hanucatp Ha3BaHUE MPOITYKTOB 00OTAIlIEHUs U 1aTh UM OIpPEAETICHUS.

Hanmcars ocHOBHEBIE ITOKa3aTeIH MPOIYKTOB oOoramieHus. JlaTh onpeaeneHus 1 HamucaTh
bopMyIIBI TSI UX OTIPEACTICHUS.

Koumponvnas paboma Ne2

I[To mpeacTaBneHHBIM JaHHBIM TOCTPOUTH CUTOBYIO XapakTepucTuky. [1o rpaduky
OTpeAeNnTh: MaKCUMaJIbHBIN pa3Mep MaTepuaia B nmpole, CpeaHui pa3Mep, peodiajaHue
YaCTHUII, YACTHBIM BBIXOJ] KIIACCOB.

Koumponvnasa paboma Ne3

[TpuBecTu 3cKku3 000PYTOBAHHS HA BEIOOD JJIsl TPOXOUYEHUS, TPOOJICHUS WM U3METbYCHHUS.
Hanucars npunimn pabotsl 000py10BaHuUs, JOCTOMHCTBA U HETOCTATKH.

Konumponvuas paboma Ne4

[IpuBectu 3cku3 000pyIOBAHUS SISl TPABUTAIIMOHHOTO U MAarHUTHOTO O0OTAIEHHUS MTOJIE3HBIX
uckonaembIx. HamucaTts mpuHIun paboTel 000pyI0BaHMs, TOCTOMHCTBA U HEJOCTATKH.

Hamwmcars 1 nmpeacTaBuTh CXeMaTUYHO MEXaHU3M JICUCTBUS (DIIOTAIIMOHHBIX PEareHTOB.

Koumponvuas paboma Nes

Knaccudukanus oneparnuii o6e3BoxkuBanus. VX Ha3HaueHuUs, JOCTOMHCTBA U HEJIOCTATKH
onepauui.

Koumponvnas paboma Ne6

[TpuBecT MPUHIUIHATHEHYIO CXeMY 000TaIlleHUs] MAarHETUTOBOW PY/IBIL.

IlpumepHnulit nepeuens mem u 3a0anuil 011 NOO20MOBKU K IKZAMEHY:
Kakwue cBoiicTBa MUHEPAJIOB UCIIOJIB3YIOTCS MPH PA3IUYHBIX METO/IaX oOoramieHus?
Koraa Heo0xo1mMo mpuMEHITh MEXaHUYeCKoe odoramieHue?
W3 kakux omeparuii COCTOSIT MPOLIECCHl 00OTaIEeHUS?
Kaxkue nporiecchbl mepepaboTKu MUHEPATBHOTO CHIPhS Ha3bIBAIOTCS TTOATOTOBUTEIILHBIMU?
Kakwue nporecchl nepepaboTK MHHEPAIBHOTO ChIPhSI HA3bIBAIOTCS OCHOBHBIMU?
Kaxkue mporieccol nepepadoTKu MUHEPATBLHOTO CHIPhS Ha3bIBAIOTCS BCIIOMOTaTEIbHBIMU?
Kakue npoayKThl OTydaroT B pe3ysibTaTe o0orameHus?

8. Uem ompeaensercs NpeaesbHO BO3MOKHAS MaccoBas J10J1sl IIEHHOIO0 KOMITIOHEHTa B
KOHIIEeHTpaTe?

9. [IlpuBenuTe Ka4YeCTBEHHYIO CXeMY OOOTaIeHHs U CXeMY IIeMH araparoB.

NoabkowhE



10. Yewm ompenensercsi KpymHOCTb, 0 KOTOPO MOJIE3HOE UCKOIIaeMOe IpoOHTCs,
U3MebYaeTcs nepe odorameHueM?

11. Tlouemy mpumeHsieTcs cTaguanbHoe ApoOiaeHne? UTo Ha3bIBaeTCs OTKPBITHIM U
3aMKHYTBIM LUKIJIOM JIpoOieHus?

12. Kakwue anmapaTsl UCTIONB3YIOTCS UI APOOICHUS U U3METBbUCHUS PYyIbl?

13. B uem cocTouT Ha3HAUYEHUE ONepaIuii rpoxXoueHus, Kiaccupukanuu?

14. Kakue anmapaTsl HCIIOJIB3YIOTCS ISl ONIEPALMil TPOXOYEHUs U Kiaccuukanuu?

15. Kakue 3aKkOHOMEPHOCTH JIe)KAaT B OCHOBE I'PAaBUTAIMOHHOTI'O TIpoliecca oboraiieHus?
Knaccugukanus rpaBUTallHOHHBIX ITPOIECCOB.

16. Yto Ha3bIBaeTcs nporeccoM orcaaku? OTcagouHble MalIHbL.

17. Kakwue cuibl JeiCTBYIOT Ha MHHEPaJIbHBIC YaCTUIIBI HA TOBEPXHOCTH KOHIICHTPALIMOHHOTO
crosia?

18. Kakwue mone3nbie HCKOMaeMbIe 000Taa0TCs Ha KOHIEHTPAIIMOHHBIX CTOJAX?
OO6oraienre Ha BUHTOBBIX CEMapaTopax U KOHIEHTPAIMOHHBIX CTOJIAX.

19. UYro Takoe TspKenas cpena M Kakue TUIIBI TSDKENBIX CPell BCTPEYArOTCs B IPAKTHUKE
oOoramenusa?

20. B uewm 3aximrouaeTcs CynIHOCTh MPOLECCa PA3/IEICHHUs B TSDKENbBIX Cpeaax?

21. Kakwue CymecTByIOT OCHOBHBIE TUITBI allTIAPaTOB IS Pa3ACICHUS B TSKEIbIX CYCIICH3UAK?
Onumure NpUHLKI UX pabOTHI.

22. Knaccudukarus GaoTallMOHHBIX MPOIECCOB. B uem 3akitodaercs nporecc Gpiaotanun?

23. Yo Ha3BIBaeTCA KPaeBbIM YIJIOM CMaunBaHU?

24. KakoBo Ha3HaueHHE (PIIOTAIMOHHBIX PEareHTOB, UX KiIacCUpUKaIus?

25. B gem npeumymiecTBo (pIoTamrmoHHOr0 MeTo/1a 000TalCHS TIepe OCTATLHBIMHE?

26. Uto Ha3bIBaeTCs NpsiMoi U 00paTHOH (iotanmeit? Kakue oneparuu daoranun
Ha3bIBAIOTCS OCHOBHBIMH, IEPEYUCTHBIMHU, KOHTPOJIBHBIMU?

27. Kax BbIIENAIOTCS IEHHbIE KOMITIOHEHTHI ITPU CEJIEKTUBHON U KOJUIEKTUBHO-CENIEKTUBHON
cxemax ¢uioranun?

28. Knaccuduxkanus ¢aotaiMoHHbIX MaliiH. BeomorarensHoe (iaoTanoHHOe
obopyoBaHue.

29. MarauTtHoe 1oJje 1 ero cBoiicrBa. MarHuTHasi BOCHPUUMYUBOCTb.

30. Kak pa3nmu4aroT MUHEpaJIbl IO MAarHUTHBIM cBOMcTBaM? Kakoii cuisl TpeOyroTCs
MarHUTHBIE MOJIS ISl UX oOoralieHus?

31. OTKpbITHIE U 3aMKHYThIE MarHUTHBIE CUCTEMbI. MarHUTHBIE TTOJISI CETIapaToOpPOB.

32. Kakwue cymniecTByIOT THUIIBI MATHUTHBIX CEMapaTOpOB?

33. MarHuTHBIE cemapaTopbl s 000TaleHus] CUIIbHOMAarHUTHBIX PY/I.

34. MarauTtHbIe cenapaTtopsl s 00oranieHus cTabOMarHUTHBIX PY/.

35. HazoBuTe MeTOIBI U anmapaThl 00€3BOKUBAHUS MTPOIYKTOB 000TANICHHUS.

[lenpto mabopaTopHbIX pabOT MO JAaHHOW JUCHHWIUIMHE SBJISIETCS  MPAKTHYECKOE
03HAa-KOMJIEHHE CTYIECHTOB C PAa3IUYHBIMU IPOLIECCAMHM M METOJaMH OOOTalleHUs MOJIE3HBIX
HCKOITaeMBIX, a TAK)KE TIOTYYCHHE HABBIKOB IO BBHITIOJHEHUIO Pa3IMYHBIX ONBITOB. B wacTHOCTH,
CTYZAEHT JI0JKEH YMETh MPaBUILHO 000CHOBATH MPUMEHEHHE MPOIEcca UM METO0J1a 000raleHus
JUTS 33IaHHOTO THIIA PYJIbI, PACCUYUTATh OCHOBHBIE TOKa3aTelH OOOTAleHHs] W IPEICTABHUThH
UHIUBUAYAIbHBIA OTYeT. Bce moiydeHHble SKCIEepUMEHTAIbHbIE JaHHbIE HEOOXOIMMO
NPOAHAJIM3UPOBaTh, MPOBEPHUTH BBITOJHEHA JIM OCHOBHAs IeNb paboTHI, CHOPMYIHPOBATH
BBIBOZIBI. EciM monyueHbl HU3KHE TEXHOJOTHMUYECKHE TIOKa3aTenu oOoramieHusi, ykKaszaTh
BO3MOXKHBIE IPUYMHBI M ITYTH TIOBBIMICHHS TTOKa3aTeNeH.

[Tpu BeIONIHEHNH PAOOT CTPOro COOIIOIATH MTPaBHUiIa TEXHUKHU O€30MaCHOCTH U MH-CTPYKIHH
o paboTe ¢ anmapaTypou.

[Tepeuens 1abopaToOpHBIX padoT:

1. UN3yuenue pabOThI MEKOBOM IPOOUIIKH U MTPOU3BOACTBO CHTOBOTO aHAIN3a

2. V3ydeHue pabOTHI THPALIMOHHOTO IPOXOTA U onpeencHre 3PPEeKTUBHOCTH IPOXOUCHHS

3. H3ydenwue mporiecca U3MeIbUEHUS Py B IAPOBOM MEJILHUIIE



4. OoorarieHue KeJle3HbIX Pyl HA MArHUTHOM CerapaTrope
5. OOoraieHne MOIUMETAUIMYECKUX PY/I IO CXeME MPSIMOM CENEKTUBHON (DIIoTariuu
6. OOoraieHue Moye3HbIX HCKONAeMbIX Ha KOHIIEHTPALIMOHHOM CTOJIE.



puioxenne 2
OueHovHbIe CPpeACTBA /1Jisl MPOBeIeHUS IPOMEKYTOUHOI aTTeCTALNHU

a) [lnanupyembie pe3yJbTAThl 00yUYeHHs U OLlEHOYHbIE CPeACTBA ISl IPOBEAEHUS MPOMEKYTOYHOM aTTeCTAllUN:

Kon WNupukaTop noctuxkeHus

N OneHouHBIE CpescTBa
MHIUKATOpa | KOMIETEHIUH

OIIK-4 Cnoco0eH ¢ ecTeCTBEHHOHAYYHBIX MO3ULNI OLIEHUBATH CTPOEHHE, XHMHYECKUIl H MUHEPAJIbHBIH COCTAB 3¢eMHOIl KOpPbI, MOpdoIoruyecKue
0CO0EHHOCTH U TeHeTHYeCKHe THIIBI MeCTOPOKIeHUI TBEPAbIX M0JIe3HBIX HCKONAeMbIX NPH PellleHNH 33124 M0 PAIIMOHAJIBLHOMY M KOMILIEKCHOMY
OCBOEHHIO re0pecypCcHOro NOTEeHIUAIA HeAp

OIIK-4.1 [Ipumensier xumnuueckuii u | Pewumas 3a0auy:

MUHEPAIBHBIN cocras | OnpenenuTs MaCCOBYIO OO MEAU B KOHLIEHTPATE, COCTOALLEM U3 TUPUTA U MUHEPAJIOB, YKa3aHHBIX B
36MHON KOpBl, OCHOBHBIE | Tabuu1ie (10 3aJaHUIO)

CBOMCTBA MUHEpanoB | Peuwuums 3a0auy:

pa3nmuyHBIX  KjaccoB U [ OmpenenuTh TEXHOIOTHYECKHE TTOKa3aTen 000TalieHust MeTHOU Py/IbL:

IJIABHBIE TUIIBI  PYA U |- BBIXOJ MEJHOIO KOHIEHTPATa,

TOpHBIX nopon JJIs | - BBIXOJ XBOCTOB,
peuicHu-d 3aaaq 110 | - MaCCy XBOCTOB,
OCBOCHMHIO HCIP - U3BJICYCHHUEC MC/IU B MGI[HBII\/’I KOHIICHTpAT,

- U3BJICUEHUE MEIM B XBOCTHI JUIsSl YCIIOBHM, YKa3aHHBIX B Ta0JI.

Pe3ynbrarhl pacuera TEXHOIOTMUECKUX TOKa3aTesel opOpMUTH B BUJI€ CTAHIAPTHON TaOJIUIIBI.
OnpenenuTs MapKy METHOTO KOHIIEHTpaTa U3 TaoJ.

Pewiumo 3a0auy:

OnpenenuTs MacCOBYIO JIOJIO IIMHKA B KOHIIEHTPATE, COCTOSIIIEM U3 MUPUTA U MUHEPAJIOB, YKa3aHHBIX B
Tabnuie (1Mo 3a/1aHHO)

Pewiums 3a0auy:

Paccunrtare TeXHONMOrMUECKUE TTOKa3aTeIu oboramieHus QIoTalMOHHOTO 1iexa. Pe3ynbTaTsl npeacTaBUTh B
tabmuie. Mcxonubie nannbie: maccoBast 1o Cu B pyne — 0,9 %, B konuentpare — 20 %, B xBoctax — 0,1 %.
Ilepeuens meopemuueckux 60npocoé K IK3ameny:

1. Kakue nporueccsl nepepaboTKi MUHEPAIBHOTO ChIPbs Ha3bIBAIOTCS TIOATOTOBUTEILHBIMU?

2. Kakwue mporieccsl nepepaboTKi MHHEPATLHOTO CHIPhS HA3bIBAIOTCS OCHOBHBIMU?

3. Kakue nporieccsl nepepaboTKu MUHEPAIbHOTO ChIpbsl HA3bIBAIOTCS BCIIOMOTaTeIbHBIMU?

4. CymHOCTb, TJIaBHBIE 0COOEHHOCTH M KJIacCU(UKAIMI 000TaTUTEIHHBIX IIPOIIECCOB.




Kon
WHJMKaTOpa

Nuaukatop 1ocTHXEHUS
KOMIIETEHIIUHA

O11eHOYHBIE cpe€acTBa

5. OcHoBHBIE (PaKTOPHI, BIUSIONIUE HA BEIOOP METO/1a 000TalCHUS.
6. Kakuie mpoyKThl MOJIy4aroT B pe3yabTaTe oborameHus?
7. Uem ompeessieTcst MpeAeIbHO BO3MOXHAS MAacCOBas JI0JIs IICHHOTO KOMIIOHEHTA B KOHIIGHTpaTe?

OIIK-4.2

Bnaneer
MPAKTUYECKOMN
JUATHOCTHKA  MHHEPAJIOB
pyd,  TOpHBIX  TOPOA,
KJIaccupuKaImen u
XapaKTePUCTUKON TTIaBHBIX
MOPOI000Pa3YIOLIUX u
PYIHBIX MUHEPAJIOB, BEAET
MIEPBUYHYIO
JOKYMEHTAIMI0  TOJIEBBIX
JTaHHBIX W T[EPBUYHYIO
00paboTKy 00pa3IoB

METOIaMU

Ilepeuens meopemuueckux 60npocos K IK3AMeEHy:

. Kakue cBoiicTBa MHHEpPaIOB UCIOJIB3YIOTCS NP Pa3IMYHBIX METOAAX 0OOrameHus?

. Korna HeoOxoauMo npuMeHsTh MeXaHn4decKoe odoramienne?

. I3 xakux oneparuii cocToaT nporeccsl o0oraieHus?

. Kakue nporiecchl mepepaboTKu MHHEPAITBHOTO CHIPhSI HA3bIBAIOTCS TIOJITOTOBUTEILHBIMHE?

. Kakue npoueccel nepepaboTKi MUHEPAILHOTO ChIPbs HA3bIBAIOTCS OCHOBHBIMU?

. Kakue mporecchl mepepaboTKi MHHEPAITBHOTO ChIPhS HA3BIBAIOTCSI BCIIOMOTATEIIBHBIMU ?

. Kakue npoaykTsl momydaror B pe3ysibTaTe 00orameHus?

. UeM onpezensercs npeaenbHO BO3MOKHAs MAaccoBast J10Jisl IEHHOT0 KOMIIOHEHTa B KOHLIEHTpaTe?
. IIpuBeuTe KaUECTBEHHYIO CXeMY O0OTaIlleH!Us U CXEMY LIETH arnapaToB.

10. Yem onpenensieTcss KpyImHOCTb, 10 KOTOPOM MOJIE3HOE UCKOMIaeMoe IPOOUTCS, N3MENbYaeTCs epes]
oOorareHuem?

O 001N N B~ W~

Ilpumepnvie npaxmuyeckue 3a0anusn 01 IK3amena:

CocTaBuTh cxXeMy Juisl 0OoraliieHus pyabl

Boinoanumso 3a0anue:

OnpenenuTh TEXHOJIOTMUECKHUE MTOKA3aTeIN 000TalleHus KeJIe3HO! py/ibl:

- BBIXOJI JKEJIE3HOTI'0 KOHIIEHTpaTa,

- BBIXOJI XBOCTOB,

- MaccCy XBOCTOB,

- U3BJICYCHUE JKEJIe3a B JKEJIE3HBIM KOHIIEHTPAT,

- U3BJICUEHHE XKelle3a B XBOCThI Ul YCJIOBUM, YKa3aHHBIX B Ta0II.

Pe3ynbrarhl pacuera TEXHOJIOTMUECKUX MOKa3aTenell opopMHUTh B BUJI€ CTAHIAPTHOM TaOIMIIbI.




0) Ilopsanok mnpoBeaeHHs] TNPOMEXKYTOYHOH aTTeCTAllMM, MMOKA3aTeJuM W KPHTEPHH
OLlCHUBAHHA:

[Tpomexxyrounast arTecTanuss N0 JucHMIUIMHE «OO0OrameHne IMOJE3HbIX HCKOMAeMBbIX)
BKJIIOYAET TEOPETHUECKUE BOIPOCHI, 103BOJIAIOLINE OLIEHUTh YPOBEHb YCBOCHMSI 00yUYarOIIUMUCS
3HaHUH, W TPAKTHYECKHE 3a/laHMs, BBIABIAIONIME CTENEHb C(HOPMUPOBAHHOCTH yMEHUH H
BJIJICHUH, IPOBOJUTCS B POPME IK3aMEHa.

DK3aMeH 10 JAHHOW JIUCIMIUIMHE IMPOBOAUTCS B YCTHOH (opMe MO SK3aMEHAIIMOHHBIM
OuneraM, KaXAblil U3 KOTOPBIX BKIIHOYAaeT 2 TEOPETUYECKUX BONPOCA U OAHO IPAKTUYECKOE
3a1aHKeE.

OK3aMeH MpOBOAMUTCA IO OwuieraM, OXBaThIBAIOUIMM BeCch NpoineHHbI Matepuan. Ilo
OKOHUYAHUU OTBETA 3K3aMEHATOpP MOXET 3a/aTh CTYJEHTY JAOIOJIHUTEIbHBIE M YTOYHSIOLINE
Bonpockl. [1on0KUTENbHBIM TaKke OyAeT CTpeMJICHHE CTYAEHTAa W3JIOKUTh PAa3JIMYHbIE TOUKU
3peHHsl Ha paccMaTpUBAEMYIO MpOOJieMy, BBIPa3UTh CBOE OTHOLICHHE K HEH, MPUMEHUTH
TEOpPETUYECKHE 3HAHUS 110 COBPEMEHHBIM Ipo0sieMaM 000TallleHus 0JIEe3HbIX HCKOMAeMbIX.

[Toxazarenu v KpUTEpUHU OLIEHUBAHUS YK3aMEHA:

— Ha OICHKY «OTIUYHO» (5 O6amnoB) — oOydaroIIMKCsS IMOKa3bIBa€T BBICOKHMI YPOBEHBb
c¢(OpMHUPOBAHHOCTH KOMIIETEHIIHM, T.€. CTYJIEHT, IPEJICTABIISIET BCECTOPOHHEE, CUCTEMATHUECKOE
U NIyOOKOe 3HaHHe y4eOHO-IIPOrpaMMHOT0 MaTepuasna, yMeHHe CBOOOIHO BBITIONHSATE 3a/1aHUS,
MPEAYCMOTPEHHBIE TPOrPaMMOI, YCBOMBIIMK OCHOBHYIO M 3HAKOMBIA C JIONOJHUTEIBHOU
JUTEepPaTypoOil, pEKOMEHI0BaHHOM mporpammoii. Kak nmpaBuio, orieHKa «OTIHYHOY BBICTABISIETCS
CTyJICHTaM, YCBOMBIIMM B3aWMOCBSI3b OCHOBHBIX TMOHATUNA AUCIUIUIMHBI B UX 3HAYCHUU IS
npuodperaeMoii npodeccuu, MPOSBUBIIUM TBOPUYECKHUE CIOCOOHOCTH B MOHUMAHUU, U3JI0KEHUU
Y MCIIOJIb30BaHUU y4eOHO-ITPOrpaMMHOTO MaTepraa.;

— Ha OLEHKY «xopomo» (4 Oamna) — oOydaroIUiCs TMOKa3bIBa€T CPEAHUM YPOBEHD
cOpPMUPOBAHHOCTH  KOMIETEHLIMH, T.€. CTYAGHT MpEACTaBIsSET I[IOJIHOE  3HaHUE
yueOHO-TIPOrPaMMHOTO MaTepuasa, YCIENIHO BBITOMHSIOMUN MPEeIyCMOTPEHHBIE B MIPOrpaMMe
3a/laHusl, YCBOMBIIUI OCHOBHYIO JIMTEPATYpy, PEKOMEHI0BaHHYIO0 B mporpamme. Kak mpasuio,
OIIEHKA «XOPOUIO» BBICTABISETCS CTYJEHTaM, MOKA3aBIIMM CHUCTEMATHUYECKUI XapakTep 3HAaHUU
M0 JUCHUIUIMHE U CHOCOOHBIM K MX CAMOCTOSATEIbHOMY ITONOJHEHUI0 M OOHOBJIEHHMIO B XOJ€
JanpHeimei yue6Hoi paboTsl M poecCHOHATBHON eATEIbHOCTH;

— Ha OLIEHKY «YIOBJIETBOpUTENTHHO» (3 Oamia) — oOydaroIMiicss MOKa3bIBaeT MOPOTOBBIN
ypoBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUH, T.€. CTYAEHT, MPEJCTaBIsieT 3HAHHUS OCHOBHOTO
y4eOHO-TIPOrPaMMHOTO Marepuaia B 00beMe, HEOOXOAMMOM Ui JajibHEWIIed yd4eObl u
npencTosimell paboThl MO CHENHATBbHOCTH, CIPABISIIONIMICS C BBIMIOJHEHUEM 3aJlaHuM,
MPEAYCMOTPEHHBIX MNPOrpaMMOM, 3HAKOMBIA C OCHOBHOW JIMTEPATypOM, PEKOMEHIOBAHHOU
nporpamMmmoii. Kak mpaBuio, OIEHKa «yIOBJIETBOPUTEIBHO» BBICTABISETCS CTYJIEHTaM,
JIOMYCTUBIIMM TOTPEIIHOCTH B OTBETE Ha HK3aMEHE M IPU BHINOJHEHUHM SK3aMEHAlMOHHBIX
3aJjaHui, HO 00Jaal0IKUM HEOOXOIMMBIMU 3HAHUSMHU JJI1 UX YCTPAHEHUS IMOJ] PyKOBOJICTBOM
MpenoiaBarTelis;

— Ha OIIEHKY «HEY/JOBIECTBOPUTENbHO» (2 Oamna) — pe3yabTar OOydeHUs HE JOCTUTHYT,
oOyJaromuiics He MOXKET IOKa3aTh 3HAHUS Ha YpPOBHE BOCIPOU3BEACHUS U OOBICHEHUS
nH(popMaIy, He MOXET MOKa3aTh WHTEJUICKTyaJIbHbIE HABBIKM PEIICHUS MPOCTHIX 3ajad, T.C. Y
CTyJIeHTa, 0OHAPYKUBAIOTCS MPOOEIBI B 3HAHUSAX OCHOBHOTO y4e€OHO-TIPOTPaMMHOTO MaTepuaia,
JOCTUTHYTHl TIPUHIMIHUAIbHBIE OIMMOKH B BBIMIOJHEHUU TPEAYCMOTPEHHBIX MPOTPaMMOM
3aJJaHuH.

Ha OIICHKY «HEYIOBJIETBOpUTEIbHO» (1 0amr) — oOyJaronuiicss He MOXKET IMoKa3aTh 3HAHUS Ha
YPOBHE BOCIPOU3BEICHUS U O0BSICHEHHSI HH(POPMAIIUHU, HE MOXKET MMOKa3aTh UHTEIUICKTyalIbHbIS
HAaBBIKH PEIICHUS MPOCTHIX 3a7ad.



