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PaGouas mporpamma cocraBieHa Ha ocHoBe @PI'OC BO - cmenmanurer mno
cnenuansaocTy 21.05.04 TopHoe aerno (nprkas MunoGpHayku Poccun ot 12.08.2020 r. Ne 987)

PaGouass mporpaMma paccMOTpeHa W oxoOpeHa Ha 3acenaHuu Kadenpbl I'eonoruu,

MapKInei1epckoro ena u o0oraieHHs NoJIe3HbIX HCKOMaeMbIX J—

03.03.2021, npotoxon Ne 7 = <

3aB. kadeapoii - D W.A. I'pumns
PaGouas nporpamma ogo6pena meroaudeckoit komuccuent UI'JuT
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[Ipencenarers 7 U.A. [Terranes
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rpynnet HTI] TTAO «MMK» , kanz. TexH. Hayk -A. Llprranos
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JIucT akTyanu3anuu padoueii nporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzanuu B 2022 - 2023
yueOHOM rofy Ha 3aceaHuu Kadeapsl ['eonoruu, MapKIeiiiepcKkoro aeia u 00orameHus

IIporokomor 20 1. Ne

3aB. kadeapoii I/I.A.ﬁ)I/IH_II/IH

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

IIporokomor 20 1. Ne

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

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmszanuu 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 ogoopena st peamszanuu B 2025 - 2026
y4eOHOM roy Ha 3acemaHuu kageapsl 1 'eoI0ruu, MapKIieiaepeKkoro aeia u 00orareH s

IIporokomor _ 20 r. Ne
3aB. kadenpoit N.A. I'puun

Pabouas mporpamma nepecmMoTpeHa, o0cyxaeHa u ogoopena st peanuszanuu B 2026 - 2027
y4aeOHOM TOJly Ha 3acefaHuu kadeapsl ['eonoruu, MapKIeHaIepcKoro aenia u 00orameHus

[Iporokom ot 20 . Ne

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

Pabouas mporpamma nepecmMoTpeHa, odcyxaeHa u ogoopena s peanuszanuu B 2027 - 2028
y4aeOHOM TOJly Ha 3acefaHuu kKadeapsl ['eonoruu, MapKIeiaepcKkoro 1emaa 1 00orameHus

[Iporokom ot 20 . Ne
3aB. kadenpoii N.A. I'puiun

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

IIporokom ot 20 1. Ne

3aB. kadempoii I/I.A.ﬁmmHH




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

pI(SAI (O

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

Jucnmruimaa OOoraimieHne TOJIEe3HBIX HCKOMAeMbIX BXOIHMT B 00S3aTElbHYIO YacTb
y4eOHOro riana 00pa3oBaTeIbHON MPOTPAMMBI.

Jnsi  W3ydeHWs  JUCHUIUIMHBI ~ HEOOXOMUMBI  3HaHUS  (YMEHHs,  BIIAJICHUSA),
c(hOpMHUPOBAHHEIE B PE3YJIbTATE U3yUCHUS TUCITUTUINH/ TPAKTUK:

Xumus
duzuka

HNudopmartuka

T'eonorus

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

PazpaboTka 11acTOBBIX U POCCHITHBIX MECTOPOKICHUN

IIpousBoacTBEHHAs - HAyUHO-UCCIIEI0BATEIbCKast paboTa

[IpoexTrpoBaHue pyJHUKOB

[Ipoueccel moa3eMHO pazpabOTKU PYJHBIX MECTOPOKIECHUI

ITpon3BoicTBEHHAS - IPOU3BOACTBEHHO- TEXHOJIOTHUECKAs IPAKTUKA

3 Komnerenuun ody4aromierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00y4eHu st

B pe3ynbrare ocBoeHUS TUCHUILUIMHBI (MOAYIsl) «O0oraiieHne noje3HbIX HCKOMAeMBbIX»
oOyyaroImuiics JoKeH 001a1aTh CIEAYOMIUMU KOMIETEHIIUSIMHU:

Kon nnnukaTtopa

I/IHI[I/IKaTOp JOCTHIKXCHHUA KOMIICTCHIIMH

OIIK-4 Cnoco0eH ¢ ecTeCTBEHHOHAyYHBIX IO3UIMHA OLEHUBATh CTPOEHUE, XMMUYECKUH U
MHUHEpaJIbHBIA COCTaB 3€MHOH KOpBI, MOP(OIOrnYeckue 0COOEHHOCTH M I'€HETUYECKUE THIIBI
MECTOPOKACHUM TBEPJBIX MOJE3HBIX MCKOMAEMBIX MPH PELIEHUH 33Jad MO pallOHAIbHOMY U
KOMIUIEKCHOMY OCBOEHUIO T€0PECYPCHOTO MOTEHIIMAIA HEAP

OIlK-4.1 [IpuMeHsAeT XUMUYECKUN U MUHEPAIBHBIA COCTaB 36MHOU KOPbI, OCHOBHBIE
CBOMCTBAa MUHEPAJIOB PA3JINYHBIX KJIACCOB U TJIABHBIC TUIIBI Py U TOPHBIX
IIOPOJ JUIS pELICHUS 3a1a4 10 OCBOCHMIO HEJIP

OIIK-4.2 Biageer MerogaMu MpakTUYECKOM NUArHOCTUKU MHUHEPAIOB Py, TOPHBIX

TIOPOJI, KJaccuukanuen " XapaKTEPUCTUKOMN TJIaBHBIX
Mopo0o0pa3ylIUX U PYIHBIX MHHEPAJIOB, BeAeT NEPBUYHYIO
JTOKYMEHTAIIHIO ITOJIEBBIX JAHHBIX U IIEPBUYHVIO 00pabOTKY 00pa3IoB




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. 4yacax 5} Bu KOHTPOJIS
Paznen/ tema 2 (B axaj. uacax) == A y p Kon
> 3 © | caMOCTOSITENbHOM | yClieBaeMOCTH U
JHACUIHTLIAHBL & [ . | KoMmIeTeHII
g £ padoThI MIPOMEKYTOUHOM
nab. | mpakT. | 3 Q@ ATTeCTAIIH
Jlek. s < 11,
3aH. 3aH. [ &
1. 1. Beenenue
Hsyuenne
1.1 1.1. Copnepxanue OCHZ:HOﬁ u
IACHMIUIMHEI, €€  3aJadi. .
JTOTIOJTHUATENHHOM
3HaueHue u poib 10 | mureparvos: mo Kontponbnas OIIK-4.1,
oborarie-Hus npu ,HI/ICp HnnyHHe pabota Nel OIIK-4.2
HCIIONB30BAHUHM  PA3JINYHBIX KOECHGKTa,
MTOJIE3HBIX MCKOIAEMBIX o
JIEKIIHH.
NsyueHnune
OCHOBHOM M
12 12. Knaccudpukanus JTIOTOJTHUTENHHOM
KonrpoasHas OIIK-4.1
MPOIIECCOB Uil O0OTaIleHHS 10 JUTEepaTypsl MO a6c£)Ta Nol OIK 42‘
MTOJIE3HBIX MCKOIAae-MBIX TAC-TIUATIIINHE, p - '
KOHCIIEKTA
JICKIIHH.
H3yuenue
1.3 1.3. Omnepauuu, IUKIBI, OCHgBHOﬁH
CTalluH. Ouerka JIOTIOJTHUTEILHOM
3} PEKTUBHOCTH  IPOIIECCOB 4 10 HTEDATVDLL 1O KontponbHas OIIK-4.1,
oboraiieHus u nncinn?nHe pabota Nel OIIK-4.2
KOMILIEKCHOCTH KOHCIICKTA ’
UCIIOJIb30BAHUS CHIPbS .
JICKITHH.
W3yuenue
14 14. Tlponyktel u OCHZ;IHOﬁ u
MOKa3aTen oforaIieHus. OHOMHITEbHOM
MarepuanbHblii  06anaHc 1O 10 ZLJ'II/ITG ATVDBL 1O KonTposbnas OIIK-4.1,
TBEPJIOMY, METaly, BOJE B I/ICp HH}J]&HG pabota Nel OIIK-4.2
TEXHOJIOTHYECKUX cxemMax ZLKOECHGKT& ’
oOoraieHus pya N
JIEKIIHH.
W3yuenue
15 1.5. IlonsTue 0 OCHZ;IHOﬁ u
KOJMYECTBECHHBIX OMOHHTENBHOI
XapaKTEePUCTUKAX 10 HTEDATYDEL 10 KonTponpHas OIIK-4.1,
BEIECTBEHHOT'O CcoCTaBa HHCIL)I I/IH}J]'IpI/IHe pabota Nel OIIK-4.2
MHUHEPaJIbHOTO  CBIPbSL U COHCIICKTA ?
MPOYKTOB 00OTAIIICHUS N
JICKITHI.
Uroro no pazaeny 50
2. 2. I'paHyIOMETPHUYCCKUI COCTaB




Wzyuenne

21 2.1. OCHOBHOI1 1
['panynomerpuyeckuii cocran OTIOJIHUTEIbHOMU
pz[ Y I/Ip MPOAYKTOB 10 HJ'II/ITG aTypsl 110 KonrporsHas OIIK-4.1,
py pory Paryp pabota Ne 2 OIlK-4.2
oOoraiieHus, METOIbl €ro JTUC-ITUILITHE,
orpeJieNieHUs KOHCIICKTa
JICKITHH.
Nzyuenne
. OCHOBHOM U
2.2 2.2. CuroBbIi aHAJH3. HOTIONHHTENBHOM
[Ikana KJ1accu(UKaIuy, 10 | mureparvost mo Kontponbhas OIlK-4.1,
MOJYJIb IKAJIbI patyp pabora Ne 2 OIIK-4.2
JTUC-ITUILITHE,
KJac-cuduKauu
KOHCIICKTa
JICKITHHA.
Wzyuenne
2.3 2.3. O6paboTtka OCHOBHOI1 1
€3yJIbTaTOB OTIOJIHUTEIILHOM
Ir) aZI JIOMETPUUECKOIO 10 Z[J'H/ITG aTypsl 110 Kontponbras OIIK-4.1,
pay. p patyp pabota Ne 2 OIIK-4.2
aHalmM3a U IO-CTPOCHUE JTUC-TIUTLIIHE,
XapaKTePUCTUK KPYITHOCTH KOHCIICKTa
JIEKIIHA.
HWroro no pazneny 30
3. 3. [ToaroroBUTEILHBIC
MIPOIIECCHI
Nzyuenne
OCHOBHOM U
OTIOJTHUTETHHON 3amura
3.1 3.1 T'poxouenwe. 0,5/0,51 HJH/ITe aTypsl 110 11200 IajtlTo HOM OIIK-4.1,
Hasnauenue npouecca e Patyp parop OIIK-4.2
JTUCLUTUINHE, paboThI
KOHCIICKTa
JICKITHH.
Nzyuenue
OCHOBHOM 1
32 3.2. DddexruHocTh JIOTIOJTHUTENBHOM OIlK-4.1,
TPOXOYCHHUS, KITACCH(PHUKALIUS JIUTEPATYpPHI IO OIlK-4.2
¥ KOHCTPYKIIUH TPOXOTOB JUCITUILTHHE,
KOHCIICKTa
JIEKITHA.
Nzyuenue
OCHOBHOM 1
3.3 3.3. Jpobnenue. JIOIIOJIHUTEIIbHOM 3amuTa
. OITK-4.1,
Hasunauenue npoOeHus, 0,5 10,5/0,51 1 JIUTEPATYPHI 110 n1ab0paToOpHO OIK-4.2
CTENEHb POOJICHUS JUCLIUIUINHE, paboThI '
KOHCIICKTa
JICKIIUH.
NsyueHue
OCHOBHOM U
3.4 3.4. Knaccudpuxamus u .
JIOTIOJTHUTENTLHOM
KOHCTPYKIMH JPOOHIIOK ISt KonTtponbhas OIIK-4.1,
0,5 JUTEpaTyphl MO
KpYIIHOTO, CpenHero u pabota Ne 3 OIlK-4.2
JTUCLUTUINHE,
MEJIKOTO IpOOJICHHUS
KOHCIIEKTa
JIEKITHH.
Nzyuenue
35 3.5. KpymHocts, g0 OCHOBHOI1 1
KOTOPOi HEO00XO0IMMO OTIOJTHUTETBbHOM
06€ITI> ChIpbE rile e 0,5 21JH/ITe aTyphbl 1O Kourposbuaz OIK-4.1,
AP P peat ! patyp pabota Ne 3 OIlK-4.2
oborarieHreM. CxeMbl JUCITUILIHHE,
JpOOICHUS KOHCIIEKTa

JIEKIIUH.




Wzyuenne
OCHOBHOI1 U

3.6 3.6. H3menbuenue. JIOMOJTHUTENBHOM 3amura OIK-4.1
3aKOHOMEpPHOCTH  Ipoliecca 0,5 0,5 10 | sureparypsl o nabopaTopHOi OIK 4' 2‘
HU3MeJIbYEeHUS JUCITUILINHE, paboThI '
KOHCIIEKTA
JICKIHH.
Nzyuenne
OCHOBHOM U
3.7 3.7. Kuaccuduxamms JIOTIOTHUTEIHHOM
a3MOJILHOI'O 000 ;[I)OBaHI/Iﬂ 0,5 JIMTEPATypPhI IO Kontponbras OIIK-4.1,
p Py ’ ' patyp pabora Ne 3 OIIK-4.2
CXeMBI U3MENBUECHHS JIUCIATIIINHE,
KOHCIIEKTA
JICKIIHH.
3.8 3.8. TI'mnpaBmuueckas H3yuenue
KiIaccupuKalus U ee poiib B OCHOBHOM M
TEXHOJIOTHUECKUX cxemax OIOJIHUTEILHOM
(habpux 3aKOHOMEPHOCTHU 0,5 Z[J'H/ITG aTypsl 110 Kontponbras OIIK-4.1,
PHIK. p ' patyp pabora Ne 3 OIIK-4.2
CBOOOJHOTO M CTECHEHHOTO JIUCHHUTIINHE,
magenns dactui. OCHOBHEIE KOHCIIEKTA
IPUHIUIBI KIacCUUKALUH JEKIMH.
Wzyuenue
OCHOBHOM H
3.9 3.9. Koncrpykiu N
JIOTIOJIHUTEILHOM
MEXaHUYECKUX 05 10 HTEDATVDEL 10 KonTposnbnas OIIK-4.1,
KJIacCU(pHUKATOPOB, 00JaCTh ' patyp pabora Ne 3 OIlK-4.2
JUCIIATIIINHE,
UX TPU-MEHEHUSI
KOHCIIEKTa
JIEKIIHH.
Nzyuenne
OCHOBHOM M
3.10 3.10. KoucTpykuuu u JIOTIOTHUTEIHHOM
MIPUHIIMIT p)}:llléi/'lCTBnﬂ 0,5 JIMTEPATypPhI IO Kontponbhas OIK-4.1,
P ' patyp paGota Ne 3 OIIK-4.2
THIIPOIIMKIIOHOB JIACIIATIIINHE,
KOHCIIEKTA
JICKITUH.
HWroro no pazgeny 4 | 1,511 21
4. 4. OCHOBHBIE MPOIIECCHI
H3yuenue
41 4.1. TI'paBuTanoHHOE ey
OCHOBHOM H
oborarienne TTOJIE3HBIX OTONHHTENHO Samura
HCKOMaeMbIX. TeopeTndeckue i . OIIK-4.1,
0,5/0,51 JUTEPaTyphl MO nabopaTopHO
ocHOBBEI. CKOpOCTh TaJleHHUS, OIIK-4.2
JIACIIATIIINHE, paboTh
K03 GUIUEHT
KOHCIIEKTa
paBHOMAIAEMOCTH o
JIEKIIHH.
4.2 4.2. TIpouecchr
rpaBUTALIOHHOTO Nzyuenue
oboramieHus: MIPOMBIBKA, OCHOBHOM U
OTCaJKa, KOHIIEHTpauus Ha OIOJIHUTEILHOM
CTOJ‘IZ;X, 060]f"a EH;I-IQ Ha 0,5 21JH/ITe aTypHI 110 Kontposshas OIIK-4.1,
’ - ' patyp pabora Ne 4 OIIK-4.2
IIUTI03aX u kKenobax, JUCITUILIHHE,
BHHTO-BBIX cenaparopax, KOHCIIEKTa
oboraiieHue B TSDKENBIX JICKITHH.
CYCICH3HSIX
W3yuenue
4.3 4.3. CymuHocTb e
OCHOBHOM M
MPOIIECCOB, KOHCTPYKTHBHBIC .
JIOTIOJIHUTEIBHOMI
u TEXHOJIOTHUECKHUE KonTponbuas OIIK-4.1,
0,5/0,51 JIUTEPATYPHI 110
nmapaMeTpsl  ammaparoB U pabota Ne 4 OIlK-4.2
JIACIATIIINHE,
MalIlvH, MPaKTHUKA 170:4
KOHCIIEKTA
TPUMEHEHUsI

JICKITUH.




Wzyuenne

4.4 4.4. MarnutHOe o
oboramenue. TeopeTHUeCKUe nogg;gfl};gj?bﬁoﬁ Samuta
OCHOBBI. Marnuriere 0,5/0,41 JIUTEPATYPHI 110 nabopaTopHOi OIIK-4.1,
CBOWCTBa MHHEPAJIOB, e CIHTTHTe paboT! OIlK-4.2
MarHATHBIC TOJISt ’
CenapaTopoB Ki:;ﬁ:[?a
4.5 4.5. ObopynoBanue st I/I3yqu1:1e
MarHMTHOTO  OOOTAIlCHUS: nogcc)zgfg:f}f{oﬁ
cemaparop Ui CHJIBHO | 05 SHTEpATYPHI 110 Kontponbhas OIlK-4.1,
CIa0OMarHUTHBIX PYI; CyXue HCLHTLTHHE pabora Ne 4 OIIK-4.2
u MOKpEIe MarHuTHBIE COHCIICKTA ’
cenapa-Topsbl J—
Wzyuenne
46 4.6. Daekrpuueckoe OCHOBHOI1 1
oboramenue.  Dusnueckue JIOTIOJTHUTEJILHON KoHTpostbHast OIK-4.1
OCHOBBI npoiiecca, 0,5 JIUTEPATYPHI 110 paGora Ne 4 OHK-4._21
MOJ-TOTOBKA Marepuayia K JUCLUIUINHE,
JNEKTPHUYECKON cerapanuu KOHCIIEKTa
JeKIUi.
Wzyuenue
47 4.7. Krnaccudukanus OCHOBHOI#1 1
AIIEKTPUYECKUX CenapaTopos, JIOTIOJTHUTEJIbHOU KontpobHas OTIK-4.1
UX  KOHCTPYKTHBHBIC u 0,5 JIUTEPATYPHI 110 paGota No 4 OIK- 4.2'
TEXHOJIOTHYECKHUE THCIHTUINHE,
napameTpsl KOHCIIEKTa
TEKIUH.
Nzyuenne
OCHOBHOM 1
4.8 4.8. CriennanbHbIE JOTIOJTHUTENHHOM KoHTOOoMLHaS OIK-4.1
METO/IbI MOATOTOBKHU u 0,5 JIUTEepaTypsl MO 6 p No 4 OIK- 4' 2‘
oborameHus pyn JUCITUTUTAHE, pabora A '
KOHCIIEKTa
JICKLIM.
49 49. Pynopasbopka: W3zyqenne
oborameHne 1O  TPEHHIO, OCHOBHOI 1
¢dopwme, LBETY, JIOIIOJIHUTEIIbHOM KoHTpostbHast OIK-4.1,
(droTorpa-BuTanus;  00KHUT 0,5 JIUTEPATYPHI 110 6ora No 4 OTIK-4.2
pPyA; n30MpaTesabHOe JTUCLIUIUINHE, pabora e '
IpoOiieHne,  W3MENbYeHHE, KOHCIIEKTa
XMMH-4YeCcKoe o0oramnieHue JIEKIIHH.
Nzyuenue
OCHOBHOI 1
410 4.10. ®norauuoHHOE [ ——— Sammra
oboramenue. TeopeTHueckue 10 JHTEpaTYpHI 10 1a6opaTopHOi OIlK-4.1,
OCHOBBI. Kuneruka OIIK-4.2
FT— THCIHIUIAHE, paboThI
KOHCIIEKTa
JIEKITHH.
Nsyuenue
411 4.11. ®norauuoHHBIE HOSS;EE}TIS;BEOFI
pEareHTsl, nx 10 | mreparyps mo KonrponbHas OIIK-4.1,
KJ‘IaCCI/I(I)I/IKaIH/IﬂL Ha3Ha4YeHUe - pabota Ne 4 OIIK-4.2
Y Me-XaHU3M JeHCTBUS COHCIICKTA
JIEKLIMA.
Nzyuenue
412 4.12. ®nortauuoHHBIE noﬁgigfligﬁbzoﬁ
MaIIVHBI, 170.¢ 10 JHTEpaTYpHI 110 KonTtponbhas OIIK-4.1,
Ki1accupuKanus, CIITTHTe pabora Ne 4 OIIK-4.2
KOHCTPYKHuA KOHCIIEKTa ,

JICKIHH.




4.13 4.13.
HIPHMEHEHUS
Pa3INYHBIX
(MexaHuvecKue,
MHEBMOMEXaHUIECKHE,
KOJIOHHbIe U Jp.). CxeMbl u
PEKUMBI PIIOTAIIH

[IpakTuka
MalliH
THUIIOB

10

Wzyuenne
OCHOBHOM M
JIOTIOJTHUTEILHOM
JUTEepPaTypsI 1O
JHCIUIIINHE,
KOHCIICKTa
JICKIHH.

KonTtponbnas
pabota Ne 4

OIIK-4.1,
OIIK-4.2

Hrtoro no pasaeny

4,5/1,41

40

5. 5. O0e3BoKHMBaHNE H
onpoOoBaHUE

5.1 5.1. OO0e3BokHBaHHE.
Haznauenwne onepanuit
00€3BOKUBAHHS i X
KJaccUpUKaIus

10

OIIK-4.1,
OIIK-4.2

52 5.2. OmnpoGoaHue u
KOHTPOITb Ha
o0oraTutenbHeIX  (abpukax.
Twurel U Ha3HaYCHUE IPOO

74

OIIK-4.1,
OIIK-4.2

Uroro no pasneny

17,4

6. 6. OOmue cBemeHus 00
000raTUTENBHO-TEXHOJIOTUYECKON
CHUCTEME

6.1 6.1. TexHoyoruyeckue
CXEMBI: Ka4yeCTBEHHEIE,
BOJIHO-IIIJITAMOBBIE M CX€-MBI
I[CTIH alapaToB

OIIK-4.1,
OIIK-4.2

6.2 6.2. VYnpasieHue
Ka4eCTBOM TOJIC3HBIX
HCKOTaeMbIX TPH UX J00BIUE,
YCpeAHEHHE MHHEPaIbHOTO
CBHIpbSl B TOPHOM II€X€ U Ha
000-rartutenbHOM (pabpuke

OIIK-4.1,
OIIK-4.2

6.3 6.3. TexHomorust
oboramieHusi pyJa HEpHBIX,
IIBETHBIX u penxux
Mmetan-noB. TpeboBaHus K
KauecTBy KOHICHTPaTOB M
CBIPbS.

OIIK-4.1,
OIIK-4.2

Wroro no pazneny

Hroro 3a CEMECTpP

6/2,41

158,4

OK3aMCH

Hroro no JAUCHUIIIINHE

6/2,41

1584

OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B mnpomnecce npenomaBaHusi JUCHMIUTUHBL ««OOOTramieHne Mojae3HbIX HCKOMaeMbIX»»
NPUMEHSIOTCS Pa3INYHBIC BUIBI 00pa30BaTEIbHBIX TEXHOJIOTHH.

JIeKMOHHBIN MaTepuan 3aKperuiieTcss B XoJe J1alopaTOPHBIX pPadOT, Ha KOTOPBIX
BBIIIOJHAIOTCS TPYIIIOBBIE WIM WHIUBUAYAIbHbIE 3aJaHUsl 10 MpoijaeHHoW Teme. [lpu
MIPOBEJICHUH J1a0OPATOPHBIX 3aHITUNA HCIOJIB3YETCS METOJ KOHTEKCTHOTO OOY4YEHHUsI, KOTOPbIi
MIO3BOJIIET YCBOUTbH MaTepuajl IyTEM BBISBICHMS CBA3CH MEX1y KOHKPETHBIM 3HAHHUEM M €ro
MIPUMEHEHUEM.

Ilepenaua HEOOXOAMMBIX TEOPETUYECKUX 3HAHUH UM (OPMHUPOBAHHE OCHOBHBIX
MPEJICTaBICHU IO KypCy IPOUCXOAUT C UCTIOIb30BAaHUEM MYJIbTUMEANIHOTO 000y 10BaHHUSI.

1. TpagunuoHHble 00pa30BaTENbHBIE TEXHOJOIMM OPUEHTHUPYIOTCS Ha OpraHU3alUio
00pa3oBaTeNbHOTO  MpoOLlecca, MPEANONAralIilyl0 MPAMYI0  TPaHCISALUI 3HAHUA  OT
IpenoiaBaTess K CTyIeHTY (IIPEeUMYLIECTBEHHO Ha OCHOBE OOBSICHUTEIHHO-MILTIOCTPATUBHBIX
METOJIOB 00y4eHHUs1). YueOHas AesITeNbHOCTh CTYJ€HTa HOCUT B TaKHX YCJIOBHUAX, KaK MPaBUIIO,
PENpONYKTUBHBIA XapaKTep.

@opmbl y4eOHBIX 3aHATHH C UCIIOJIb30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHI:

Wudopmanmonnas JeKnus — [OCIENOBATEIbHOE H3JIOKEHHE MaTrepuaja B
TUCIUIIMHAPHON JIOTHKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BepOaIbHBIMU CpEICTBAMU
(MOHOJIOT Mpeno1aBaTes).

CeMunap — Oecezia rpenojaBaTelis U CTYACHTOB, OOCYXACHHE 3apaHee MOATOTOBICHHBIX
COOOIIEHUH 1O KaXIOMY BONPOCY IUIAHA 3aHATHS C €OUHBIM JUIsl BCEX IE€PEYHEM
pPEKOMEH1yeMOl 00513aTeIbHON U JOMOTHUTEIBHOMN JTUTEpaTyphl.

[IpakTuueckoe 3aHsTHE, OCBSIIEHHOE OCBOECHUIO KOHKPETHBIX YMEHUH U HAaBBIKOB I10
MPEAI0KEHHOMY aJITOPUTMY .

2. TexHomoruu mpoOIEMHOTO OOyUYEHUSI — OpraHu3anus o0pa3oBaTEeILHOrO IMpolecca,
KOTOpas MpeJnoaracT MoCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/aHUE YUEOHBIX MPOOIEMHBIX
CUTYalUH JUIsl CTAMYJIMPOBAHUS AKTUBHOW M03HABATEIbHON AESATEIbHOCTHU CTY/IEHTOB.

@®opMbl y4eOHBIX 3aHATHUH € UCIIOJIB30BAHUEM TEXHOJIOTUN MPOOIEMHOI0 O0yUEHHUS:

[IpobnemHass Jnekuuss — U3NOKEHUE MaTepHuajia, Mpearoararonee MOCTaHOBKY
NpOOJIEMHBIX W JMCKYCCHOHHBIX BOIIPOCOB, OCBELICHHE pA3IUYHbIX HAay4YHBIX I[0/XOJI0B,
aBTOPCKME KOMMEHTApUH, CBS3aHHBIE C PA3IMYHBIMA MOJEISMHU MHTEPIPETAlUU H3y4acMOro
MaTepuaia.

Jlekiusi «BABoem» (OWMHapHas JieKHMs) — H3JIOXKEHHEe MaTepuaia B ¢opme
JTUAJIOTMYECKOTro OOIleHus1 JABYX IpernojaBaTeniell (HampuMmep, PEKOHCTPYKLUS Jauajora
IpeCTaBUTENeH Pa3InYHbIX HAYYHBIX MIKOJ, KyYEHOTO» U «IIPAKTUKA» U T.I1.).

[IpakTuueckoe 3aHaTHEe B (GopMe NPAKTHKyMa — OpraHu3anus ydeOHo paboThl,
HalpaBJIeHHas Ha pELIeHHe KOMIUIEKCHOM Yy4eOHO-TIO3HaBaTEeNbHOW 3agauu, TpeOyromeil oT
CTyJ€HTa IPUMEHEHHUS KaK HayYHO-TEOPETUUECKUX 3HAHUM, TaK U MPAKTUYECKUX HABBIKOB.

[IpakTHyeckoe 3aHATHE HA OCHOBE Kelc-MeTo/1a — 00yueHHe B KOHTEKCTE MOACTUPYEMOi
CUTYAIIH, BOCTIPOU3BOISIICH peaTbHbIC YCIOBUS HAYYHOW, TPOU3BOACTBEHHOM, OOIIECTBEHHOM
nesrenbHOCTH. OOyuaronmecss JOJDKHBI MPOAHATM3UPOBATH CHUTYAllMIO, Pa3o0paTbcs B CYTH
npo0iieM, MPeUI0KUTh BOZMOXKHBIE PEIIeHUs U BBIOpaTh Jyuliee u3 HuX. Kelicel 6a3upyrorcs Ha
pearabHOM (paKTHYECKOM MaTepHualle WM 5Ke MPHOIMKEHBI K pealbHOM CUTYyalluu.

3. UrpoBble TEXHOJIOTHH — OpraHU3aIys 00pa30BaTEIBHOTO MpoIlecca, OCHOBaHHAs Ha
PEKOHCTPYKIIMM MOJIETIEH TOBEAECHUS B paMKax MPEIOKEHHBIX CLIEHAPHBIX YCIOBUH.

®opmbl y4eOHBIX 3aHATHI € HCIIOJIb30BAHUEM UTPOBBIX TEXHOJIOTHI:

VYuebnas urpa — ¢Gopma BOCCO3JaHUS MPEIMETHOTO U COLMAIBHOTO COAEPIKaHUS
Oynymeil npodecCHOHaIbHOM NeATENbHOCTH CHElHaNuCTa, MOJIEIUPOBAHUSA TaKUX CHUCTEM
OTHOLIEHUH, KOTOPBIE XapaKTEPHBI JIJIs1 3TON IE€ATENBHOCTH KaK LIE€JI0TO0.



JlenoBast urpa — MOJIETMPOBAHUE PARTUYHBIX CUTYallUid, CBA3aHHBIX C BBIPAOOTKOW U
NPUHSATHEM COBMECTHBIX PEIICHHH, 00CYXKIEHUEM BOIIPOCOB B PEKUME «MO3TOBOTO IITypMay,
PEKOHCTPYKIIMEH (QYHKIIMOHATLHOTO B3aUMOJICHCTBYSI B KOJIJICKTUBE U T.I1.

PoneBas urpa — uMHTalUs WIM PEKOHCTPYKIHUS MOJEIEH pPOJIEBOTO IOBEICHUS B
MPEIOKEHHBIX CLIEHAPHBIX YCIOBUSX.

4. TexHOJOru: MPOEKTHOro0 OOy4YeHHMsS — OpraHu3aIs 00pa30BaTENBHOTO IMpolecca B
COOTBETCTBUHU C QJITOPUTMOM IIOATAIHOTO pPELICHUS MPOOJEMHONM 3aJaydl WM BBITOJTHEHUS
yuebHoro 3ananus. [IpoekT npenmnongaraet COBMECTHYIO y4eOHO-IT03HABATEIBHYIO IS TEILHOCTh
TPYIIIbI CTYECHTOB, HANPAaBICHHYIO HA BBIPAOOTKY KOHLIEMIMH, YCTAaHOBJICHHUE IeNIeH U 3a1ad,
(bOpMYyIUPOBKY O0XXHJIa€MBIX PE3yJIbTAaTOB, ONpPEICICHHUE MPHUHIMIIOB U METOJIUK PpEeIICHUS
MOCTABJIICHHBIX 3aJ]a4, IUIAHUPOBAHUE XoJa palbOThl, MOUCK JOCTYMHBIX M ONTHUMAJIbHBIX
pECypCcoB, MO3TANHYIO peaju3aluio IJIaHa paboThl, MPE3EHTALMIO PEe3yJbTaTOB PalOOTHI, HX
OCMBICJICHHE B Pe(DIKCHIO.

OcCHOBHBIE TUTIBI TPOEKTOB:

HccnenoBaTenbCKuil TPOEKT — CTPYKTypa NpuOMmkeHa K ¢Gopmary HAy4dHOTO
UCCIIeIOBaHMs (JI0Ka3aTeNbCTBO AKTYyaJIbHOCTH TEMbI, ONpEJCICHHe HAayYHOH MpoOJIeMBbl,
npeaMera U oOBEKTa HMCCIEeNOBAHMA, LENed W 3ajqad, METOJOB, MCTOYHHUKOB, BBIIBHKCHUE
TUIO0TE3bl, 000011IeHUE Pe3yTbTAaTOB, BBIBOIbI, 0003HAUEHUE HOBBIX MTPOOIIEM).

TBopueckuil MpoeKT, Kak MpaBUJIO, HE UMEET AETAIbHO NPOPAOOTAHHOM CTPYKTYpBHI;
yueOHO-TI03HABATENbHAS JEATEIIbHOCTh CTYIEHTOB OCYILECTBISETCS B paMKax pPaMOYHOTO
3aJJaHusl, TOTYUHSSACH JIOTUKE U HHTEPECAM YYaCTHUKOB IPOEKTA, )KaHPY KOHEYHOTO pe3ybTara
(razera, puUIbM, PA3AHUK, U3JAHUE, IKCKYPCHUS U T.I1.).

WudopManoHHBI MPOEKT — y4eOHO-TIO3HABATENbHAS JICATEIBHOCTh C  SIPKO
BBIPQXEHHON 3BPUCTUUECKON HAMPABICHHOCTHIO (ITOUCK, OTOOp U cUCTeMaTu3anus HGopMauu
0 KaKkoM-TO O0BEKTe, 03HAKOMJICHHE YYaCTHHKOB IPOEKTa C ITOH MH(OpMAIUel, ee aHaU3 U
o0o011eHue 115 pe3eHTauu 6osee HIMPOKON ayTUTOPHHN).

5. HTepakTHBHBIE TEXHOJIOTHH — OpraHU3anus 00pa3oBaTENLHOTO MPoIecca, KOTopast
IperoiaraeT akTUBHOE U HEJIMHEIHOe B3aMMO/IeHCTBHE BCEX YUaCTHUKOB, IOCTHKEHUE HA STON
OCHOBE JIMYHOCTHO 3HAYMMOIO Il HHUX oOpa3oBaTelbHOTO pe3ynbrara. Hapsay co
CHELMATU3UPOBAHHBIMUA  TEXHOJOTHSIMM  TaKOro  poja  HPUHIUI  MHTEPAaKTUBHOCTH
NPOCIIEKUBACTCSI B OONBIIMHCTBE  COBPEMEHHBIX  0Opa30BaTENbHBIX  TEXHOJOTHH.
WHTEepakTHBHOCTH MOJpa3yMeBaeT CyOBEKT CyObEKTHbBIE OTHOILLIEHUS B X0 00pa3oBaTeIbHOIO
npolecca 1, Kak cieicTBre, GopMHpoBaHHE caMOpa3BUBaKOLIEiiCs HHPOPMAIIMOHHO-PECYPCHOM
CpeJBl.

@opMbI yUeOHBIX 3aHSATHH C HMCIIOJIB30BAaHUEM CIICHUAIN3UPOBAHHBIX WHTEPAKTHUBHBIX
TEXHOJIOTHM:

Jlexuusi «0OpaTHON CBS3M» — JIEKIUS-TIPOBOKAIMs (M3JI0KEHUE MaTepHalia ¢ 3apaHee
3arJIaHUPOBAHHBIMU omnokamn), nexkuus-oecena, JEKIMS-IUCKYCCHS,
JEKIUA-TIPECCKOH(PEPEHITHSI.

CemuHap-IuCKyccusi — KOJUIEKTUBHOE OOCYXKIEHHE Kakoro-iubo CIIOpHOTO BOIpOCa,
npoOJeMbl, BBISABICHHE MHEHWUH B Tpynme (MEXrpYNIOBOW JHANOr, IUCKYCCHSI Kak
CIIOp-/IUAJIoT).

6. HubopmManMoOHHO-KOMMYHUKAIIMOHHBIE  OOpa3oBaTeNbHBIE  TEXHOJOTHH  —
opranu3zaiysi 00pa3oBaTeIbLHOIO MPOIecca, OCHOBAHHAS HA MPUMEHEHUH CHEeMaT3UPOBAHHBIX
MPOrPaMMHBIX CpeJl U TEXHUUECKUX CPEJICTB paboThI ¢ MH(OpMaLIKEH.

@®opmMbl Y4eOHBIX 3aHATHH C MCHOJIb30BAHUEM HH(POPMAMOHHO-KOMMYHUKAIIHOHHBIX
TEXHOJIOTHIL:

Jlekuus-Bu3yanu3anus — U3JI0XKEHUE COAEpP)KaHUS COMPOBOXKAAETCS Ipe3eHTaluei
(eMoHCTpaleil yueOHbIX MaTepHalioB, MPEICTABICHHBIX B PAa3IMYHBIX 3HAKOBBIX CUCTEMAX, B
T.4. WUTIOCTPATUBHBIX, IPahUIeCcKuX, ayHo- U BUICOMATEPHAIIOB).

[IpakTuueckoe 3aHATHE B (QOpME TMpe3eHTAMH — TMPEACTAaBICHUE pe3yJbTaToOB
MPOEKTHOH MJIM MCCIIEI0BATENIBCKOM AEATEIBHOCTH C UCIIOJIb30BAaHUEM CIICIIHATU3UPOBAHHBIX



6 YueOHO-MeTOAuYecKOe 00ecreueHHe CaMOCTOSITeIbHOI padoThI 00y4Yalomuxcst
[Ipencrasneno B mpuioxxkenuu 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBeAeHH s IPOMEKYTOYHOM aTTeCTALMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAHYecKOe M MHPOPMAIMOHHOE 00ecnedyeHue JUCITUITIMHBI (MOYJIs1)

a) OcHoBHasl TUTEpaTYypa:

1. ABnoxuH, B.M. OcHOBBI 000TaIl[CHUs MTOJIE3HBIX UCKOIAEMBIX ;| YUCOHHK : B 2 ToMax /
B.M. Anoxun. — 4-¢ u3n., ctep. — Mocksa : ['opHas kHura, [6. r.]. — Towm 2 : Texnomoruu
oOoramenus 1moJie3Hbix uckomaeMolx — 2017. — 312 ¢. — ISBN 978-5-98672-465-2. —Pexum
noctyna: https://e.lanbook.com/book/111337

2. JHeroms, E.IO., HlaBakynea, O.I. OO0orameHnue TMoJe3HBIX HCKOMAEMBIX
[DnexTpon-HeIii pecypc] @ yuebHoe mocobuwe / MI'TY. - Maruuroropck : MI'TY, 2016. - 1
3JICKTPOH. OIIT. JINCK (CD-ROM) — Pexum JIOCTYyTIA:
https://magtu.informsystema.ru/Marc.html?locale=ru

3. OOoraiieHue MOJIE3HBIX HCKOMAeMbIX [DIEKTPOHHBIN pecypc]: yueOHoe mocobue
/NTykuaaK.U., AxymkuaB.I1., MyknakosaA.H. - M.: HUL] UTHOPA-M, 2016. - 224 c. .- Pexum
nocryma:  http://znanium.com/catalog.php?bookinfo=501567 - 3arn. c¢ oakpana. —ISBN
978-5-16-010748-6.

0) JlomostHMTEIbHAS JIATEPATYpa:

1. Copokun, M.M. ®nortanroHHbIE METOJbI OOOTalIeHUs. XHUMHYECKHE OCHOBBI
durotanuu : yaeobnoe nmocodue / M.M. Copokun. — Mocksa: MUCHUC, 2011. — 411 c. — ISBN
978-5-87623-237-3. — Pexum noctyna: https://e.lanbook.com/book/2073

2. Kapmasun, B.B. MarautHele, 3JeKTPHUECKUAE U CIICIUATBHBIC METOJBI 00OTaIIeHUS
TOJIC3HBIX MCKOIMaeMbIX: yueOHuK : B 2 Tomax / B.B. Kapmasun, B.W. Kapmasun. — 3-e uzn.,
crep. — Mocksa: ['opHas kuura, [0. r.]. — Tom 1 : MarHuTHBIE U AIEKTPUYECKUE METOJIbI
oOorameHus mone3Hbx uckonaemMex — 2017, — 672 ¢. — ISBN 978-5-98672-458-4. — Pexum
noctyna: https://e.lanbook.com/book/111394

3. E.E. Aunpees, O.H. TuxonoB [[pobnenue, n3MeabueHUE U IMOATOTOBKA CHIPbS K
ob6orameunto. — C-I16, 2007. 439 c.

4. M.B.. Bepxotypos I'paBuTaninoHHbIe METO/1bI OOOTAIIEHH: Y UeOHUK IS By30B. — M.:
N3n-Bo MAKC-IIpecc — 2006.

5. A6pamoB A.A. TlepepaboTka, oboraiieHre 1 KOMIUIEKCHOE UCTIOIb30BaHUE TBEP-IBIX
noJie3HbIX uckomnaembix. T.1 [Ipomeccs! anmapatsl: Yueonuk. M.: MI'TYVY, 2004. — 471 c.

6. AGpamoB A.A. IlepepaboTka, oboraiieHIe 1 KOMIUIEKCHOE UCTIOIb30BaHUE TBEP-IBIX
none3nbix uckonaeMbeix. T.11 Texnomorust oboramieHus MOJIE3HBIX UCKOMAEMBIX: YUeOHHUK. M.:
MITYVY, 2004.—-471c.

7. A6pamoB A.A. TexHONOTHS IepepabOTKH U oborameHus pya: Y4aed. mocod. B 2 kH. —
M.: U3pateasctBo MITY, 2005.

8. Kapmasun B.B. MarautHbIe, 3JIeKTpHYECKHE U CIICITUAIBHBIC METOJBI 000TaICHUS
noJie3HbIX uckonaembix (21) / M.: MITVY, 2005.

9. [lIunaer B.I1. OcHOBBI 00OTaICHHS TOJIE3HBIX UCKOTIAEMBIX. Y. ITOCOOUE JIJIS BY30B.
—M.: Henpa, 1986.- 296 c.

10. CrpaBounuk mo oboramenuto pya. B 3 1. /Ilox pen. bormanosa O.C.-2-¢ u3gm.,
ne-pepad. u non. — M.: Henpa, 1983.

11. bapckuit M.JI. OnTUMHU3anus MPOIECCOB pa3/eieHUs 3epPHUCTBIX MaTepUaoB. - M:
Henpa, 1978 1.

12. benpanb H.I'., Ckopo6orarosa JI.M. IlepepaboTka 1 Ka4eCTBO MOIE3HBIX
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uckonaembix. — M.: Henpa, 1986.- 296 c.

13. Asnoxue B.M. OcHOBEI oOoraiieHns moie3Hnix uckomaeMorx. T1: O0oraturenbHble
nporeccel: Yuebnuk. M.: MI'TY, 2006 — 417 c.

14. Tlepuoaunueckue uznanus: «OOoramenue pyn», pedepaTuBHbI xypHan «['opHOE
neno», «["opHbIii )xypHam», «/3BecTus BRICIINX YUeOHBIX 3aBEACHUI.

B) MeToauyeckue ykazaHusi:

1. Jlerons E.FO., IllaBakyneBa O.I1. OcHOBBI 0OOTAIIEHUS IOJIE3HBIX HCKOMAEMBIX:
WHCTpYKLIMS TO BBIOJHEHUIO JTA0OPAaTOPHBIX padoT ais cTyaeHToB crenuansHocty 21.05.04
Bcex ¢opMm oOyueHus.— M3a-Bo Marautoropck. roc. Texs. yu-ta um. I.J1. Hocosa, 2016. —40 c. —
Pexxum ngocryma: https://newlms.magtu.ru/course/view.php?id=75768#section-5

2. lerons E.1O., [llaBakynesa O.I1. [lepepaboTka Mojae3HBIX HCKOMTAEMBIX [ DJIEKTPOHHBII
pecype] @ mpaktukym / MI'TY. - Marauroropck : MI'TY, 2017. - 1 3jeKTpOH. ONT. IUCK
(CD-ROM) — Pexxum noctyma: https://magtu.informsystema.ru/Marc.html?locale=ru

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:

https://e.lanbook.com/book/111337 Aspoxun, B.M. OcHoBEI o0OorameHus IOJIE3HBIX
UCKOMaeMbIX | yueOHUK : B 2 Tomax / B.M. ABmoxun. — 4-e u3a., crep. — Mocksa : ['opHas
KHHTA, [0. T.]. — Tom 2 : TexHOoMOTHH 00O0TaNCHUS MTOJIE3HBIX HCKonaemMblx — 2017. — 312 ¢. —
ISBN 978-5-98672-465-2. —Pexum noctymna

https://magtu.informsystema.ru/Marc.html?locale=ru [eroas, E.}O., lllaBakynega,
O.I1. O6orarieHre MOJE3HBIX UCKOMIAEMBIX [ DJIEKTPOH-HbIH pecypc] : yaeoHoe mocodue / MI'TY.
- MaruuToropck : MI'TVY, 2016. - 1 sanektpos. ont. auck (CD-ROM)

http://znanium.com/catalog.php?bookinfo=501567 Oborariexnue HOJIE3HBIX
HCKOIMAaeMbIX [DNEeKTpoHHBIN pecypc]: yueOHoe mocooue /JlykunaK.WM., AxymxuuB.I1.,
MyxknakosaA.H. - M.: HUL] UTH®PA-M, 2016. - 224 c.

IIporpammHoe o0ecneuenne

HawnmenoBanue .
1o Ne morosopa Cpoxk neiicTBuUS TULIEH3UU
7Zip CBOOOIHO PacIPOCTPAHIEMOE 0eccpoyHO
MS Off_lce 2007 Ne 135 o1 17.09.2007 06eccpodHo
Professional

IIpodeccnonanbuble 0a3bl JaHHBIX M MH(POPMAIMOHHBIE CIPABOYHbIC CHCTEMbI
Hassanue xypca CchlIKa

OnekTpoHHass 0a3a TEPHOIWYECKUX H3TAHHUI
East View Information Services, OO0 «MBUC»
Hamnuonanbuasa
undopmanronHo-anamutuueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuil  MHJIEKC HAy4YHOrO ILMTHUPOBAHUS
ITouckosas cuctema Akanemusi Google (Google

https://dlib.eastview.com/

URL: https://scholar.google.ru/

Scholar)

IIIeKTpOHHBIC pecypert GuomoTexin MITY um. http://magtu.ru:8085/marcweb2/Default.asp
I"'". HocoBa

Poccmiickas  T'ocynapcrsennas  GnOnmoTeKa. https://www.rsl.ru/ru/4readers/catalogues/
Karanoru

MexnyHaponnas HayKOMETpUYECKas

pebdeparuBHas U MoJHOTEKCTOBas 0Oasa manHbIx|http://webofscience.com
nayunbIx m3ganuii «Web of sciencey



https://newlms.magtu.ru/course/view.php?id=75768#section-5
https://magtu.informsystema.ru/Marc.html?locale=ru
https://e.lanbook.com/book/111337
https://magtu.informsystema.ru/Marc.html?locale=ru
http://znanium.com/catalog.php?bookinfo=501567
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://magtu.ru:8085/marcweb2/Default.asp
https://www.rsl.ru/ru/4readers/catalogues/
http://webofscience.com/

MexnyHaponHas pedepaTHBHasT ¥ IOJHOTEKCTOBAs
crpaBOYHas 0a3a JJAHHBIX HAYYHBIX M3JaHUN «SCOPUSY
9 MaTtepHaJIbHO-TEXHHYECKOE o0ecnedeHne TUCIHTILIHHBI (MOILYJIs1)

http://scopus.com

MarepuanbHO-TEXHHUECKOE 00ecreueHNe JUCIUTUINHBI BKITIOUACT:

JlexunoHHas aynuropus MynbTUMEAUIHBIE CPEACTBA XPAHEHMS, IEepefadyd |
npezcTaBieHus HHQopMau

JlaGoparopusi MexaHuueckux wucnbiTanuii 1. JlaboparopHasi YCTaHOBKa IIEKOBOU
JPOOHIIKH;

2. JJabopaTopHasi ycTaHOBKAa MEXaHUYECKOTO BCTPSIXUBATEIIS;

3. JlabopaTopHasi yCTaHOBKa LIapOBOI MEJIbHUIBL;

4. JJabopaTopHast yCTaHOBKA MEJILHHIIBI C BPAILIAIOIIEHCS OChIO;

5. JlabopaTopHas yCTaHOBKa HHEPLIMOHHOT'O I'POXOTa;

6. CrangapTHbIil HAOOp CHUT;

7. JJaboparopHas ¢ioTallioOHHAs MaIlIHa;

8. JlaGopaTopHbie rpaBUTALIMOHHBIE armaparsl (orcamounas MallliHAa,
KOHIIEHTPALMOHHBIN CTOJI, BUHTOBBIE CENapaTophl);

9. JlaGopaTOpHBIil MAarHUTHEIH Cemaparop.

AyIuTopun Ui CaMOCTOSATENIbHOM pabOThl: KOMITBIOTEPHBIE KJIACChI; YHTAJIBHBIE 3aJIbl
oubmuoreku I[lepconanbubie KoMIbloTepsl ¢ makerom MS Office, Beixogom B MHTepHET U €
JOCTYIIOM B JIEKTPOHHYIO MH(POPMAIIMOHHO-00pa30BaTENIbHYIO Cpely YHUBEPCUTETA

[lomemenne st XpaHeHUs U NPOPUIAKTHUECKOTO OOCIYKHMBAaHUS y4eOHOIo
obopynoBanust Ilkadsr g xpaHeHHs y4eOHO-METOAMYECKONH TOKYMEHTaluH, Yy4eOHOro
000pyI0BaHUS U YI€OHO-HATIISTHBIX TTOCOOUIA.

IIpniaoxenune 1
YueOHO-MeTOAUYECKOE 00ecTieueHHe CAMOCTOSITeIbLHOIH padoThl 00y4YarommXxcst

[To nucrumuinnae «OO0oralieHne MoJIe3HbIX UCKOMAEMBIX » TIPEeTyCMOTPEHA ayIMTOpHAs U
BHEAyJIMTOPHAsl CaMOCTOsITeNIbHAsA padoTa 00y4aromuxcsl.

CamocTtosaTenpHas paboTa CTYACHTOB TOCTPOCHA TaKUM 00pa3oM, 4TO B Iporiecce pabo-Thl
CTYACHTHI 3aKPCIUIAIOT 3HAHUSA, ITOJTYUCHHBIC B ITPOLECCE TCOPECTHYCCKOTO 06yqu1/1${, TEM CaMbIM
bopmupyroT mpodeccuoHanbHbIe YMEHHS 1 HaBBIKU.

B MMpoHeCcCe N3y4YCHUA AUCHUILIMHBI OCYIICCTBIIACTCSA TGKYIHI/Iﬁ u HepI/IOI[I/I‘ICCKI/Iﬁ KOH-TPOJIb
3a pe3ylbTaTaMi OCBOEHUS y4eOHOTO Kypca. Tekymuii KOHTPOIb OCYIIECTBISETCS
HETIOCPEACTBEHHO B MIPOIIECCe YCBOCHUS, 3aKPEIUICHNUs, 0000IIEHHS M CHCTEMAaTHU3allui 3HAHUH,
YMEHH, BIIaICHUs HaBBIKAMU U MO3BOJISIET ONEPATUBHO IUArHOCTUPOBATH M KOPPEKTHPOBATH,
COBCPHICHCTBOBATh 3HAHUA, YMCHUA W BJIaJICHUC HABBIKAMU CTYJICHTOB, obecrieunBaeT
CTUMYJHPOBAHUE ¥ MOTUBAIUIO UX JIEATEIBHOCTH Ha KXKIAOM 3aHATUU. TeKyIIHii KOHTPOIb
OCYIIECTBIISIETCS B JopMe YCTHOTO orpoca (codeceoBaHms).

[Tepuoanyueckuii KOHTPOJb 1I€Th KOTOPOro 0000IIeHIE U CUCTeMATH3AIlHsI 3HAHHH, TPOBEpKa
P PEKTUBHOCTH YCBOCHHS CTYJCHTAMH ONPEACICHHOTO, IOTHUECKH 3aBEPIICHHOTO COIEPIKAHHS
yueOHOro MaTepuala OCyIIeCTBISETCs B popMe 3aIlIUTHI Ta00OPATOPHBIX, KOHTPOIBHBIX PaboT.

O1ieHOYHBIE CPEICTBA JISI MPOBEACHUS TEKYIIEH aTTeCTAlIUU

Tecmui Ona camonposepku:

Bapuanm Ne 1.

1. Yto Ha3bIBaeTCsi 000raleHuemM MoJie3HbIX HCKONAeMbIX?

1. DTO TpoIIeCChl XUMUYECKOTO pa3/IelIeHIs] MUHEPAJIOB.

2. D10 mpoIecchl MEXaHUYECKOT0 pa3iesieHHsI MUHEpaIoB 0€3 N3MEHEHHS XMMUYECKOTO
COCTaBa CHIPhSI.

3. DTO OKUCIUTEIHLHO-BOCCTAHOBUTEILHBIE MMpoHeCChl 3a CHCT YaCTUYHOI'O UJIH ITOJHOT'O
Nepexo/ia AEKTPOHOB OT OJTHUX aTOMOB K JAPYTUM.

4. D10 pouEecCHl U3MEHEHUS CTPYKTYPhl, MUHEPAJILHOT0, @ UHOT/IA U XMMHUYECKOT0 COCTaBa
TOPHBIX MOPOJ B 36MHOM KOpE.
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2. KonuenTparoMm Ha3bIBaeTcs ...

1. IpoyKT, B KOTOPOM MaccoBas A0JIs IOJE3HOT0 KOMIIOHEHTA 3HAUUTENILHO BBIIIE, YEM B
HCXOIHOM pyHE;

2. IPOYKT, B KOTOPOM MAacCOBas J0JIs [T0JIE3HOT0 KOMIIOHEHTA HIKE, YeM B UCXOIHOM pyae;

3. IpOAYKT, B KOTOPOM MaccoBasi 10JIs [10JIE3HOIO KOMIIOHEHTA BBIILIE, YEM B UCXOIHOM pyae,
HO HU)KE, UeM B KOHLIEHTpATE;

4. IpOAYKT, B KOTOPBIH BBIAEISAETCS OONbIIast YaCTh MUHEPAJIOB BMELIAIOIIEH TOPOIbI U
BPEIHBIX IPUMECEH.

3. Cxema nenu anmnaparos NOKa3bIBaeT...

1. nepedeHp U MOCIEN0BATENBHOCTh TEXHOJIOTHUYECKUX MTPOLECCOB U ONepaluid, KOTOPbIM
[I0JIBEPIaeTCs NOJIE3HOE UCKOIIAEMOE;

2. KOJINYECTBEHHbIE NTOKA3aTeNIN 000TralleHHs U1 KaXI0M onepanuu 1 MpoayKTa;

3. KOTMYECTBO BOJIBL, JOOABISIEMOE B ONPECICHHBIE ONIEPAIH U TPOTYKThI 000TaIlCHNUS;

4. myTH cie0BaHMsl [TOJIE3HOTO UCKOMAEMOr0 M MPOJYKTOB 000TaleHUs C YCIIOBHBIM
M300pa)KeHHE armaparos.

4. CTeneHb KOHIEHTPAIMU MOKA3bIBAET:

1. Bo ckosbKO pa3 Macca KOHLEHTPAaTa MEHbBIIIE MACChI ChIPbS, U3 KOTOPOT'O OH HOJYYEH;

2. Bo ckosbKo pa3 MaccoBas /10J11 KOMIIOHEHTa B KOHLIEHTpaTe 00JIbIle MacCOBOM 10U 3TOTO
KOMIIOHEHTA B UCXOJIHOM PYIIE;

3. Kakas 10111 IeHHOTO KOMIIOHEHTA Nepellia B XBOCThI;

4. CreneHb NpUOIMHKEHUS PEATILHOTO Mpoliecca 000TalleHHsl K /1€aIbHOMY.

5. UTo noKa3bIBaeT BhINMYKJIas XapaKTePUCTUKA KPYITHOCTH 110 IUTIOCY?

1. B mpo6e mpeobiaaroT KpyIHEIE 3epHA.

2. B npo6e npeobiraiatoT MeKue 3epHa.

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

4. B nmpobe npeo01ajatoT UIaMBl.

6. KakoBo Ha3HaYeHHe onepaluy NPeABAPUTEILHOI0 TPOX0YEHHS B CXeMax
PYAONOATOTOBKHU?

1. 17151 KOHTPOJISE KPYIMTHOCTH IPOOJIECHOTO TIPOIYKTA.

2. Jlyid osty4eHus: TOBapHOTO MPOAYKTA 3aJaHHON KPYITHOCTH.

3. Jlns pa3zaeneHus 4acTHl], UMEIOIUX pa3inydus B TBEPIOCTH WU POpPME KYCKOB.

4.]1ns oTAeneHus TOTOBOro O KPYIMHOCTH MPOAYKTa OT HCXOJHOTO MaTepuarna,
MOCTYTIAIOIIETO Ha IpobJieHue.

7. Jlns rpoXoYeHusi KPYNHOKYCKOBOI0 MAaTepHAaJIa MPEeHuMYIeCTBEHHO
HCNOJIB3YIOTCS...

1. KOJOCHHMKOBBIE PEILIETKH.

2. JHCTOBBIC pemIéra.

3. TPOBOJIOYHBIE CETKH.

4. nyroBbl€ CHUTA.

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

1. CopepxxaHue oTceBaeMOro Kjacca KpymHOCTH B UICXOJHOM pyJie PaBHO COJIEPKaHUIO
OTCEBAEMOT0 KJIacca B HAJPEUIETHOM IIPOAYKTE.

2. CopnepxaHHe OTCEBAEMOTO KJIacca KPYITHOCTH B HAJPEIIETHOM MIPOJAYKTE PaBHO HYITIO.
ConepxaHue 0TCEBAEMOI0 Kjlacca KpYITHOCTH B UCXOAHOM pyzae paBHO 100%.
ConeprkaHre 0TCeBaeMOro Kjacca KPYIMHOCTH B HaJpemeTHOM mpoaykTe paBHO 100%.
B 4yem cymHoCTh npouecca apodaeHus?

Pa3nenenue cplmy4nx MaTepuanoB Ha KJIacchl KPYMHOCTH.

2. Pa3zpneneHue MoJe3HBIX UCKOMAEMBIX MOJT JICHCTBUEM BHEIIHUX CUJI, TPEOI0JIEBAIOIINX
BHYTPEHHUE CUJIbI CLEIUICHUSI MEXKAY YaCTULIAMHU.

3.  Ortnenenue OCHOBHOW MacChl BMEUIAIONIECH MOPOJIBI OT UCXOAHOM PYABI Tepesl TOHKUM
U3MEJIbYCHHUEM.

4. Jlo3upoBaHUE U CMEUIMBAHUE PA3JIUYHBIX 10 KAYECTBY MOJIE3HBIX UCKOMAEMBbIX IS
HOBBIIIEHUS OAHOPOJIHOCTH Ka4€CTBEHHOT'O COCTaBa Py/l.

o ko



10. YTo moka3bIBaeT cTeneHb ApPodJienus?

1. Bo ckoabpKko pa3 pa3zMep OTBEPCTHI MPEIBIAYIIETO CUTa OOJIBIIE pa3Mepa OTBEPCTUI
MOCJEIYIOIIEro CUTa B CTAaHIapPTHOM Habope CHT.

2. Bo ckonbKo pa3 KpymHOCTh JpOOJIEHOT0 MPOAyKTa O0Jblie pa3Mepa pa3rpy30uHOil menu
TPOOWIIKH.

3. Bo ckonbko pa3 KpyImHOCTb KyCKOB JPOOJIEHOTO MPOIYKTa MEHbIIIE KPYITHOCTH KYCKOB,
MOCTYMAIONIMX Ha APOOIICHHE.

4. Bo ckosbKO pa3 KpYIHOCTh KYCKOB JpOOJIEHOr0 MPOIyKTa 00JIbIle KPYTHOCTU KYCKOB,
MOCTYMAIONIUX Ha APOOIICHHE.

11. B meJbpHHIIAX caMOHM3MeJIbYeHHs U3MeTbYalollel cpeloii sIBJISIIOTCS:

1. cranbHBIE CTEPKHHU.

2. CTaJbHbIC WU YyTYHHbBIE HIAPHI.

3.  pyzHas «raus».

4. KpymHbIE KYCKU PYbIL.

12. Kakoii u3 nepe4yucjeHHBIX MPOLECCOB HE OTHOCUTCH K IPABUTALIMOHHOMY METOY
oboramenus?

1. orcanka

2. KOHIEHTpAlUs Ha CTOJIAX.

3.o0o0raieHue B TSHKEIBIX CyCIIEH3UsX.

4. o0orameHue 1o TPEHHUIO.

13. O6sacTh NpUMeHeHUs] KOHIEHTPALMOHHBIX CTOJIOB.

1. JIns oGorarieHus 30J0TOCOAEPKAIIMX ECKOB M TOHKO U3MENIbYEHHBIX Pyl PEIKUX
METaJUIOB KPYITHOCTBIO MEHee 3 MM.

2. Jlnsa oGoramienus yriei kpynHoctbio 250-0,5 mwm.

3. s oborameHust pya Y4epHBIX METALIOB KPYMHOCTHIO 50-0,2 MM.

4. Jlns oboramieHus Cyiab(QUIHBIX py/ IBETHBIX METAJJIOB.

14. CymHocTh npouecca neHHou guoranum.

1. TuapodunbHBIE YACTUIBI 3aKPETIISIOTCS HA BO3AYIIHBIX MY3bIPhKAaX M BCIUIBIBAIOT HA
MOBEPXHOCTh, THAPOGHOOHBIE YACTHIIHI OCTAIOTCSA B 00HEME MYJIBITHI.

2. T'mapodoOHbIle YacTHUIIBI 3aKPETIISAIOTCS HA BO3IYLIHBIX My3bIPbKaX M BCILJIBIBAIOT HA
MIOBEPXHOCTh, TUAPO(PUIBHBIE YACTUIBI OCTAIOTCS B 00BEME MYJIITHI.

3. T'mapodobuble u THAPOPUIBHBIE YACTHUILIBI 3aKPEIUIAIOTCSA Ha BO3AYIIHBIX My3bIpbKax
BCIUTBIBAIOT HA TIOBEPXHOCTD.

4. T'mapodoOHble U THAPOPUIBHBIE YACTULIBI OCTAIOTCS B 00bEME MYJIBIIBL.

15. OcHOBHBIM PU3MYECKUM CBOIICTBOM MHHEPAJIOB, ONPeIe/ IS I0IIHM BO3MOKHOCTH
MATHUTHOI'O 000TraleHNsl, sIBJIsSIeTCS:

1. VYaenpHas MarHUTHas! BOCIPUUMYHBOCTb.

2. JlupnexTpuueckasi IPOHUIIAEMOCTb.

3. JlromuHecTeHIHS (XO0JI0THOE CBEUCHHE).

4. Tpubosnextpudeckuii 3PQexT.

Bapuanm Ne 2.

1. [enmpro 060TaTUTETHHBIX MPOIIECCOB SIBISETCS:

1. BeineneHne METAIOB U3 XUMUYECKUX COSAMHEHUN U OTIEIIEHNE HEMETAJUIMYECKUX
KOMITOHEHTOB.

2. OumncTKa METaNIOB OT HEXKENAaTEIbHBIX PUMECEH.

3. Ortnenenue Moyie3HBIX MHHEPAJIOB OT BMEIIAIONICH MOPO/IBI M BPEAHBIX IIPUMecei 1
MOJTy4YeHUE KOHIICHTPATOB, TI0 CBOEMY KaueCTBY YAOBIETBOPSIONIUX TPEOOBAHUAM
MOCTEAYIONUX MEePEIETIOB.

4. V3BiieueHue OTAEIbHBIX COCTABISIONIMX TBEPAOrO MaTEpHaia C IOMOIIBIO PACTBOPUTETIS.

2. lleHHBIM KOMIIOHEHTOM Ha3bIBA€TCA:

1. CxomneHue NoJe3HbIX HCKOMAEMBIX B 36MHOM KOpe.



2. DJeMEeHT WU MPUPOJHBII MUHEpaJl, C LENIbI0 TOTy4YeHUsI KOTOPOTro JOOBIBAETCS TOJIE3HOE
HCKOITaeMoe.

3. llpupoaHoe XMMHUYECKOE COEAMHEHHUE, 00pa3yIOIIeecs MPU Pa3IHIHbIX
(U3NKO-XMMHUYECKHX TPOIIECCax, MPOTEKAIONINX B IITyOMHAX U HA MOBEPXHOCTH 3EMIIH.

4. DneMeHTHl WU MPUPOIHBIE MHHEPAJIBI, KOTOPHIE YXY/IIAI0T KAYeCTBO KOHIICHTPATOB.
D¢ hHeKTUBHOCTH 000TAIECHUS XapaKTePU3YET...
MOJTHOTY OTAENICHHSI MEJIKOTO MaTepHaja OT KPYIHOTO.
U3BJICUCHHUE IPAHUYHOTO KJlacca KPYITHOCTH B CJIMB WJIH B TIECKH.
JIOJTIO IIEHHOTO KOMITOHEHTA, MEePeLe/INIero B KOHIIEHTPAT U3 UCXOIHOH PY/IbL.
CTETIeHb MPUOIIKEHHS PeabHOTO TpoIiecca 000TaleHUs K UICaTbHOMY.
BoaHo-nuiamoBas cxeMa MOKa3bIBaeT:

1. Ilyru cienoBaHus MOJIE3HOTO HCKOMIAEMOT'O M IMTPOAYKTOB 00OTAIICHUS C YCIOBHBIM
N300paXEHUEM aIllapaToB.

2. TlepeueHb u MOCIEIOBATEIBHOCTh TEXHOJIOTHYECKUX MPOIIECCOB M ONEPAIIMU, KOTOPBIM
MIOJIBEPTaeTCs MOJIE3HOE HCKOIAeMOe.

3. KomunvecTBeHHbIE MOKA3aTEN 000TACHUS ISl K&XKI0W OTEepaiiy | MPOAYKTOB.

4. Komu4ecTBO BOJBI, J00ABIIIEMOE B OTACIBHBIE ONIEPAIIUH U TIPOTYKTHI.

e A A

5. Kakas u3 nepedncieHHbIX onepanuii He OTHOCUTCA K TOATOTOBUTENbHBIM IPOLIECCAM
oOoramenusa?

1. JpoOGnenue.

2. TI'poxouecHue.

3. VYcpennenwue.

4. OuucTKa CTOYHBIX BOJ.

6. Uro moka3pIBaeT TOYKA MEPECEUCHHUS CYMMApPHOH XapaKTEPUCTHKH «II0 TUTIOCY» C OCBIO
abcrmcc?

1. Pa3mep MakcUMaJIbHOTO KycKa B po0e.
Pa3zmep MUHMMaIBHOTO KyCKa B Iipo0e.
CpenneMeuaHHbIN pa3Mmep.
Cpennuii tuamMeTp Kycka.
JIOCTOMHCTBOM IITAMIIOBAaHHBIX (JIMCTOBBIX) PELLIET SIBISIETCS:
[TpomomKUTENBHBIN CPOK CITY>KOBI M TOCTOSTHHBIN pa3Mep OTBEPCTUH.
Bonbias miomaas «KuBOro CEUEHUs».
Maunas niomanb «KHBOTO CEYEHHUS.
BBICTpBIN N3HOC, pa3pbIB U CMEIICHHUE MPOBOJIOYEK.
®opmyina g pacuera 3)(HEKTUBHOCTH TPOXOUEHUS:
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9. Yewm ompepenseTcs TIaBHBIM 00pa30M KOHEUHas: KPYITHOCTh IPOOJICHOTO POAYKTa?
1. Pa3smepoM BKpaIJIeHHOCTH 3€PEH MOJIE3HBIX MUHEPAJIOB.

2. Kpenocteo py/sl.

3. MaccoBoii 101ei IEeHHOTO KOMIIOHEHTA B py/Ie.

4. KpymHOCTBIO UCXOTHOU PY/IbI.

10. Kaxum 06pa3oM mpoOHCXOIUT MpoIiecc APOOICHUS B KOHYCHBIX APOOHIIKax?
1. 3acder mMHaMHUYECKOTO BO3ACHCTBUSA POTOpA.



3a cueT pa3JaBIMBaHU MEXIY IBYMS IUIUTAMH.
3a cyeT 3KCLEHTPUYHOT'O JIBUKEHUSI BHYTPEHHETO KOHYcCA.
3a cuer 3aXBaThIBaHUs 3yObSMHU M pacKaJbIBaHUS J10 TPEOYEeMOii KPYITHOCTH.

11. TlonsATHE O THIPABINYECKON KiIacCHUPUKAIIH.

1. TIpouecc pa3aeneHus cMeCH MUHEPATBHBIX 3epEH Ha KJIACChl KPYIMTHOCTH 110 CKOPOCTSIM
OCaX<JIeHUs B BOAHOM cpere.

2. Ilpouecc pa3aeneHus CMECH MUHEPAIbHBIX 3€pPEH Ha KIJIACChl KPYITHOCTHU 10 CKOPOCTSIM
OCaXKJIeHUs B BO3YIIHOH cperie.

3. Ilpouecc pa3zaeneHust CMECH MUHEPAIBbHBIX 3€PEH Ha KIIACChl KPYITHOCTH IPU TTOMOIIH
IIPOCEUBAIOLINX ITOBEPXHOCTEH.

4. Tlpouecc pa3aeneHusi CMECH MUHEPAIbHBIX 3€PEH IO INIOTHOCTU B BOJHOH cpejie,
NyJIbCUPYIOLIEH OTHOCUTENIBHO pa3AesieMOll cMeCH B BEPTUKAJIbHOM HallpaBJICHUH.

12. Tlpomecc pa3aeneHus YacTUIl B TSKEIbIX cpeiaX (CyCIeH3HsIX ) MPOUCXO/IUT:

1. Ilo maoTHOCTH YacCTHULI.

2. Tlo cKOpOCTSIM MaJICHUs YaCTHIL B CpeIe.

3. Ilo xpynHOCTH YacTuL.

4. Tlo ¢popme yactu.

13. T'aBHBIM JOCTOMHCTBOM (PJIOTALIMOHHOTO METO/Aa 00OTaIEHUS SBIISETCS:

1. Huskuii pacxo/1 2JIeKTPOIHEPTUH.

2. IIpocroTa nNpou3BOJCTBEHHOIO KOMILIEKCA.

3. OtHocHTeNbHAs AEUIeBU3HA MTOTyYeHHUS KOHIICHTPATOB.

4. YHHMBEpCAIbHOCTb, BO3MOXKHOCTh pa3/iesieHHsI JFOObIX MUHEPAIbHBIX KOMIUIEKCOB.

14. B xakux nosisix MpoMCXOJUT MarHuTHas cernaparus?

1. B snexrpuueckux moisx.

2. B HEOIHOPOIHBIX MATHUTHBIX MOJISIX.

3. B 0JHOPOAHBIX MarHUTHBIX MOJISX.

4. B 31eKTpOMarHUTHBIX TOJSX.

15. OGnacTh NpUMEHEHUS JIEKTPUIECKOM cenaparuu:

1. Ooboramienue pyn YepHbIX METAJJIOB.

2. OOoraineHne TeXHOJIOTHYECKOT0 ChIPhs C HU3KOM MAacCOBOM J10JIeH LIEHHBIX
KOMITOHEHTOB.

3. JloBoJKa HEKOHIMIIMOHHBIX KOHLIEHTPATOB PY/] PEIKUX METAIIOB, KEPAMUYECKOTO ChIPbS,
CIIIOJI, QJIMa30B.

4. Oo0orarieHue Bcex TUIIOB MUHEPAIBHOTO CHIPBSI.

Hown

Bapuanm Ne 3.

Kaxoe u3 nmepednciieHHbIX MOJIE3HBIX HCKOMAEMBIX HE TIO/IBEpraeTcsi 000TraIeHnio?
Hedts.

JKene3ucrsie KBapIUTHI.

boxcursl.

AnMasbl.

XBOCTaMM HA3bIBACTCS:

1. IIpoaykr, B KOTOPOM MaccoOBasi I0JIsl IIEHHOTO KOMITOHEHTA BBIIIIE, YeM B UCXOTHOH pyje,
HO HIDKE 4eM TpeOyeMas B KOHIIEHTparTe.

2. IIpomaykTt, B KOTOPOM MaccoBasi JIOJISI [IEHHOTO KOMITOHEHTA 3HAYUTEIHHO BHIIIIE, YeM B
HCXOIHOM pyZe.

3. TIpoaykT, B KOTOPBIi BRIACISIECTCS OOJBIIAS YaCTh BMEIIAIOMICH MTOPOIBI U
HE3HAUUTENbHAs YaCTh IEHHOTO KOMIIOHEHTA.

4. TIpoayKT, MOCTYNAIOMIUN B JIIOOYIO OTIEpAIINIO 0OOTAIICHUS U B JTIOOYIO MAIlIHHY.
Kaxkoif U3 nmepedncieHHbIX MPOLECCOB HE OTHOCUTCS K COOCTBEHHO 000raTUTEIHHBIM?
MarnuTtHas cenaparusi.

DJeKTpUUecKas cenaparmus.
Pannomerpudeckas cenapanusi.

MR WDDE e
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Arnomepanus.
CHUTOBBIM aHAJIN30M Ha3bIBAETCS:
W3mepeHne KpyHbIX KyCKOB 110 TPEM B3aMMHO NEPIEHANKYIIPHBIM HalPaBICHUSIM.
2. Pasnenenue Matepuasa 1o CKOpOCTH MaJeHUs YaCTHUI] Pa3IMYHON KPYITHOCTH B BOJHOM
cpeze.
3. HM3mepenue yacTuil noJ MUKPOCKOIIOM U KJIaCCU(UKALUS UX HA TPYIIIbLI B Y3KHX
IpaHULIAaX OIPEJEIECHHBIX Pa3MEPOB.
4. PacceB mpoObl MaTeprasa Ha HECKOJIbKUX CUTaX C Pa3IMYHBIMU CTAaHAAPTHBIMU
pa3MepaMy OTBEPCTUH 3aJJaHHOI'O MOJYJIS.
5. Kakoro Ha3HaueHue onepanuy KOHTPOJIBHOIO TPOXOUEHHUS B CXEMaxX PyIONOIATOTOBKU?
1. Jlng KOHTPOJIS KPYITHOCTH APOOIEHOTO MPOAYKTA.
2. Jlns mosrydyeHusi TOBAPHOTO MPOJIYKTa 3aJaHHON KPYITHOCTH.
3. Jlns pa3zgeneHust MaTepuaa Ha HECKOJIBKO KJIACCOB KPYMHOCTH IEpe]] KOHIICHTpauel Ha
CTOJIaxX.
4.  Jlnsg oTAeneHus TOTOBOIO MO KPYIHOCTH MPOJIYKTa OT UCXOAHOIO MaTepuania,
MOCTYMAIOIETO Ha APOOICHHE.
6. Kax BimseT yroy HakJIOHa MPOCEHBAOIIEH ITOBEPXHOCTH IPOXOTA HA €TO
MIPOU3BOIUTENBHOCTD U 3(P(HEKTUBHOCTH TPOXOUYCHUS?
1. He Bnuser.
2. Yem 6oJblie yrosl HAKJIOHA, TEM BBIIIE IPOU3BOIUTEIHHOCTh TPOXO0Ta U 3PPEKTUBHOCTD
FPOXOYEHHUS.
3. Uewm Oombliie yroy HaKJIOHA, TEM BBIIIE MPOU3BOAUTEIHLHOCTh TPOXOTA U HUXKE
3¢ (HEKTHBHOCTH TPOXOUYCHHUSI.
4. Yewm Oombliie yroy HaKJIOHA, TEM MEHbIIE TIPOU3BOAUTEIHLHOCTD IPOX0Ta U OOJIbIIIE
3¢ (HEeKTUBHOCTH TPOXOUYCHHUSI.
7. Kaxkoe npoOrneHue Ha3bIBaeTCs MEJIKUM?
Ot 1500-500 o 350-100 mm.
Ot 350-100 mo 100-40 mm.
Ot 100-40 1o 30-10 mm.
Ot 30-10 10 3 mMm.
Cnoco0 pa3rpy3ku U3MeIbUYE€HHOTO MPOAYKTa U3 CTEPKHEBOW MEIbHUIIbI:
CBOOOIHBIM CIIMBOM UY€pe3 pa3rpy30uHyIo Hangy.
JIndprépaMu NpUHYAUTEIBHO YIAISETCS U3 MEITbHULIBL.
Yepes HapyKHOE LWINHIPUYECKOE CUTO.
Uepes pemieTky ¢ mensiMu KIMHO0Opa3HOH (hopMBI.
Kakoii 13 nepeyrcieHHbIX anmnapaToB OTHOCUTCS K HEHTPOOESKHBIM KiaccupukaTopam?
CrnupanbHbIN KIaccupukaTop.
Peeunsrii knaccudukarop.
[MupamuganbHBIN KTacCuPUKATOP.
I'uaponuKIIOH.
@dnoTaloHHOE 000TaleHne OCHOBAHO:
Ha paznnuumn B cMaunBaeMOCTH MUHEPAJIOB.
Ha pa3znuuuu B JIOTHOCTSIX MUHEPAJIOB.
Ha paznnuun B iBETE MUHEPAJIOB.
Ha paznuuuu MuHepasioB B CHOCOOHOCTH OTPaXKaTh, MPOITYCKATh, MPEIOMIISThH CBET.
Ha3nauenue peareHTOB - coOuparesneit Bo ¢ioTanuu:
s ruapodoOuzany NOBEpXHOCTH YaCTHUL.
Jlnis ruapoduIu3ai MOBEpXHOCTH YaCTHII.
Jns n3menenus pH ¢uioTannoHHON MybIIBI.
4. Jln4 U3MEHEHHs HOHHOT'O COCTaBa IYJIbIIBL.
12. Kaxkoii u3 nepeqrcICHHBIX amapaToB HE SBISCTCS TPaBUTAIMOHHBIM?
1. BunToBoOIi cenapaTop.
2. TspxkenmocpenHblil KOHYCHBIN cemapaTop.
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3. DreKkTpocTaTHMYECKHH cenapaTop.

4. TIaeBMaTUUYECKH cemaparTop.

13. OrnuuuTenbHON 0OCOOEHHOCTBIO CenapaTopoB s 00OTALICHNS CIIa0OMarHUTHBIX PY/
SABIISETCS:

1. Hanuuue BaHHBIL

2. Hamuuue 6apabaHa U3 HEMarHUTHOT'O MaTepuraa.

3. Hanuuue MarHUTHOM CHCTEMBI U3 MMOCTOSTHHBIX MarHUTOB.

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

14. HeobxoaumbIM yCcI0BHEM pa3JeIeHNUs MUHEPAJIOB IPHU JIEKTPUUECKON cenapaluu
SABIISETCS:

1. IlpumeHeHue peareHTOB.

2. Coznanue cpefibl pa3aeiaeHus MPOMEKYTOYHOM MIIOTHOCTH MEXY INTIOTHOCTSIMU
paszesnsieMbIX MHHEPAJIOB.

3. Co3znanue HEOJHOPOIHOTO MAarHUTHOTO MOJIS.

4. 3apsika 4acTHIl TEM MM HHBIM CIIOCOOOM.

15. Ilenbro 060TaTUTEIHHBIX MPOIECCOB SBISETCS:

1. BrlaeneHne METaUIOB U3 XUMHUYECKUX COSAMHEHUHN U OTIENICHHE HEMETANTNIECKUX
KOMITOHEHTOB.

2. OumcTKa METaNIOB OT HEXKEJATSIIbHBIX TPHUMECEH.

3. Ornenenue NOJE3HBIX MUHEPATIOB OT BMEILAIOIIEH OPO/IbI U BPEAHBIX TpUMEcel U
pa3zeneHre KOMIIOHEHTOB Ha PsAJ] MPOIYKTOB, IPUTOTHBIX [T AalbHEHIIEeH nepepadoTKH.

4. W3BneueHue OTAECTBHBIX COCTABISIONINX TBEPAOTO MOJIE3HOTO HCKOMAEMOTO C TOMOIIBIO
pPacTBOPHUTEIIS.

Koumponvnas paboma Nel

Hanucatp Ha3BaHUE MPOTYKTOB 00OTAIIEHHUS U 1aTh UM OIpEAeTICHUS.

HanucaTth ocHOBHBIE TOKa3aTeNN MPOIYKTOB oOoraiieHus. JlaTe onpeneneHus 1 HanucaTh
bopMyIIBI TSl UX OTIPEACTICHUSI.

Koumponvnas paboma Ne2

[To mpeacTaBneHHBIM JaHHBIM TOCTPOUTH CUTOBYIO XapakTepucTuky. [1o rpaduky
OIpeeNnTh: MaKCUMaJIbHBIN pa3Mep MaTepuaia B mpole, CpeaHui pa3Mep, peodiajaHue
YaCTHII, YaCTHBIM BBIXOJ] KIIACCOB.

Koumponvnas paboma Ne3

[TpuBecTu 3cKkn3 000PYIOBaHMS Ha BEIOOD JIJIsl TPOXOUYEHUS, IPOOJICHUS WM U3METbYCHHUS.
Hanucars npunnmn pabotsl 000py10BaHuUs, JOCTOMHCTBA U HETOCTATKH.

Konumponvuasa paboma Ne4

[IpuBectu 3cku3 000pyOBAHUS JJIsl TPABUTAIIMOHHOTO U MarHUTHOTO OOOTAIEHHUS MOJIE3HbBIX
uckomnaembIx. HamucaTs mpuHIUn paboThl 000pyI0BaHMs, TOCTOMHCTBA U HEOCTATKHU.

Hamucatp 1 npescTaBUTh CXeMaTUIHO MEXAHU3M JIEUCTBUS (DJIOTAIIMOHHBIX PEareHTOB.

Koumponvuas paboma Nes

Knaccudukanus onepanuii o6e3BoxxuBanusi. Ix Ha3HaueHuUs1, JOCTOUHCTBA U HEJIOCTATKH
onepauui.

Koumponvnas paboma Ne6

[TpuBecTH MPUHIMIHATBEHYIO CXeMY 000TallleHUs] MAarHETUTOBOW PY/IBI.

IlpumepHnulit nepeuens mem u 3a0anuil 011 NOO20MOBKU K IK3AMEHY:
Kakwue cBoiicTBa MUHEPAIOB UCIIOJIB3YIOTCS MIPH PA3IMYHBIX METOaX 00OTaeHus?
Koraa Heo0xo1mMo mpuMeHsITh MEXaHUYeCKoe odoramieHue?
W3 kakux omepariuii COCTOSIT MPOIIeCChl 00oTameHus?
Kaxkue nmporiecchbl mepepaboTKu MUHEPATBHOTO CHIPhS Ha3bIBAIOTCS TTOATOTOBUTEIILHBIMU?
Kakwue nporiecchl nepepaboTKi MHHEPAIBHOTO ChIPhSI HA3BIBAIOTCSI OCHOBHBIMU?
Kakwue npouecchbl nepepaboTKi MUHEPAIBHOTO ChIPbsI HA3bIBAIOTCSI BCIIOMOTATEIbHBIMU?
Kakue npoayKThl OTy4aroT B pe3ysibTaTe o0orameHus?

NoabkowhE



8. Uewm ompenensiercst mpeeabHO BO3MOXKHAS MaccoBasi 10JIsl IICHHOTO KOMIIOHEHTA B
KOHIIEHTpaTe?

9. IlpuBenuTe KaueCTBEHHYIO CXeMY OOOTalIeHUs U CXEMY TN arlaparoB.

10. Yewm ompenensercs KpynmHOCTb, 0 KOTOPOIl [0JIE3HOE UCKONIaeMoe IpoOHTC,
U3MeNbYaeTcs nepen odorameHnem?

11. Tlouemy npumeHsiercs cTaguaibHoe ApoOieHne? UTo Ha3bIBaeTCs OTKPBITBIM U
3aMKHYTBIM LIUKIJIOM JpoOieHus?

12. Kaxue annapaTsl HCIIOJIB3YOTCS Ul APOOIEHUS U U3MEIbUYEHUS PYy/Ibl?

13. B 4em cocTOUT Ha3HAYCHHE OTIepaIluii TPOXOUEHUs, Kitaccuukarmm?

14. Kaxue annapaTsl HCIIOJIB3YIOTCS IS ONIEpaLUil TPOXOYEHUs U Kiaccudukanuu?

15. Kakue 3aKkOHOMEPHOCTH JIEKAT B OCHOBE I'PAaBUTALMOHHOIO IIpoliecca 00oraieHus?
Knaccugukanus rpaBUTallMOHHBIX ITPOLIECCOB.

16. Yro Ha3pIBaeTcs mporeccoM orcaaku? OTcal0uHbIe MAITUHBIL.

17. Kaxwue cuibl 1eiCTBYIOT Ha MUHEPaJIbHbIE YACTUI[BI HA TOBEPXHOCTU KOHIIEHTPALIMOHHOTO
crona?

18. Kakue none3Hsle HCKoaeMble 000TalaTcs Ha KOHIEHTPAlMOHHBIX cTosax?
OOorainieHne Ha BUHTOBBIX CENapaTopax U KOHLIEHTPALMOHHBIX CTOJIAX.

19. Yro Takoe Tskenas cpesia M Kakue TUIIBI TSDKENbIX Cpell BCTPEYaroTcs B IPAKTUKE
oOoramieHus?

20. B uem 3akirouaeTcs CyLUIHOCTb IPOLECCa PA3/IEIEeHUs B TSDKEINbIX cpeaax?

21. Kaxwue CyniecTBYIOT OCHOBHBIE THIIBI AIllIIAPATOB /ISl Pa3/ICICHUS B TSHKEIBIX CYCTICH3HSX ?
OnumuTe NpUHLIKUI UX paboTHI.

22. Knaccudukanus (IoTallmOHHBIX ITpolieccoB. B uem 3akiouaetcs mpomecce (haorarun?

23. UYto Ha3bIBaeTCs KPaeBbIM YIJIOM CMauuBaHU?

24. KakoBo Ha3zHa4yeHHE (DIOTAMOHHBIX PEareHTOB, X Kiaccupuramus?

25. B uem npenmy1ecTBo (I0TalMOHHOTO METOJ1a 000ralieHns nepes OCTaIbHbIMU?

26. Yo Ha3wIBaeTcs MpsiMoil u oOpatHoi duroTanmeit? Kakue onepamuu dotanun
Ha3bIBAIOTCS OCHOBHBIMH, IEPEUUCTHBIMU, KOHTPOJIbHBIMU?

27. Kax BBIIENSIOTCS IIEHHBIE KOMITOHEHTHI ITPU CEJIEKTUBHON M KOJUIEKTHBHO-CEJIEKTUBHON
cxeMmax (iaoraruu’?

28. Kmaccuduxamms paoTaroHHBIX MamyH. BeromorarensHoe (hioTanioHHoe
o0opyoBaHue.

29. MarauTtHOe TIoJIe U ero CBOWcTBa. MarHuTHasi BOCIIPUUMYNBOCTb.

30. Kak pa3nuyaroT MUHEpasbl IO MarHUTHBIM cBoiicTBaM? Kakoii cuibl TpeOyroTes
MarHUTHBIE TTOJIS JJIsl IX 00OTaneHns?

31. OTKpbIThIE U 3aMKHYTbIE€ MarHUTHBIE CUCTEMbI. MarHUTHBIE MOJIS CENapaTopoB.

32. Kakue CymecTBYIOT THITBI MArHUTHBIX CEMapaTopoB?

33. MarHuTHble cenapaTopsl 1y 000ralieHus] CUJIbHOMArHUTHBIX PY/I.

34. MarHuTHBIE cemapaTopsl it o0orameHus: ciabOMarHUTHBIX PY/I.

35. HasoBure MeTo/ bl U anmnaparbl 00€3BOKUBAHUS POLYKTOB 0OOTaIlIEHHS.

[lenpto mabopaTopHBIX pabOT TO JAHHOW JUCIUIUIMHE SBISIETCS IPAKTHUYECKOE
03HA-KOMJICHUE CTYJICHTOB C Pa3IUYHBIMHU MPOIECCaMUd M METOAaMH OOOTAlCHHS TOJIE3HBIX
HCKOTIAaeMBbIX, a TAKXKe MOJTy4eHHe HABBIKOB IO BBHIMTOJHEHUIO PAa3IMYHBIX OMBITOB. B yacTHOCTH,
CTYZCHT JIOJDKEH YMETh MPAaBHILHO 000CHOBATH IPUMEHEHHE MPOIECcca MITM METO1a 000TalCHHUS
JUTSL 3aJJaHHOTO THUIA PYyJbI, paccuyuTaTh OCHOBHBIE IMOKa3aTelu OO0OTalleHHs U TMPEACTaBUTH
WHIANBUIYAIbHBI OTueT. Bce TonmydeHHBIE OSKCIEpUMEHTANBbHBIE JaHHBIE HEOOXOIMMO
MPOaHATU3UPOBATh, MPOBEPUTH BBIMIOJIHEHA I OCHOBHAs 1eib paboThl, cHopMyIHpoOBaTH
BBIBOJIBI. EcCiaM TONydeHBl HH3KHE TEXHOJOTHMYECKHE IT0Ka3aTeld OOOoTaleHus, yKa3aTh
BO3MO>KHBIE MIPUYMHBI U ITYTH MMOBBIIIEHUS TOKA3aTENCH.

[Tpu BBIIOTHEHUH PAOOT CTPOTO COOIIOIATH MTPABHJIA TEXHUKH OC30MACHOCTH M UH-CTPYKIHH
o paboTe ¢ anmaparypou.

[Tepedensn 1abopaTopHBIX PabOT:



SouhrwnE

Nzydenue paboThI EKOBOM IPOOHUIKY U MIPOU3BOICTBO CUTOBOTO aHANIN3A

N3yuenune paboThl THPAITMOHHOTO TPOXO0Ta U orpeaesieHne 3 PeKTUBHOCTH TPOXOUEHUS
N3yuenne nporecca H3MeIbYeHUs Pyl B IIAPOBO MEIbHUIIE

OOoranieHue KeNe3HbIX Pyl Ha MArHUTHOM CerapaTrope

Ob6orarnieHre NoIMMETAIUTMYECKUX PYJI IO CXeMe MPSIMON CeNEKTUBHOMN (IIoTauu
OO0oranieHre MoJIe3HBIX UCKOMIAEMbIX Ha KOHIIEHTPAIIHOHHOM CTOJIE.



puioxenne 2

OueHovHbIe CpeaCTBA /JIsl MPOBeAeHHUsI IPOMEKYTOUHOI aTTeCTAlNU

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOMC)KyTO‘IHOfI aTrrecramuu.:

Kon
WHJUKaTOpa

Nuaukatop 1oCTHXEHUS
KOMIIETEHIIUHN

O1eHOYHBIE cpeacrBa

OIIK-4 Cnioco0eH ¢ ecTeCTBEHHOHAYYHBIX 03U OLIECHUBATH CTPOEHHE, XHMHYECKUI H MUHEPAJIbHBIN COCTaB 3¢eMHOI KOpPbI, MOpdoJIoruyecKue
0COOCHHOCTH U reHeTHYeCKHe THIIbI MECTOPOKACHH I TBEPABIX I0JIe3HbIX HCKONAEMbIX IIPH PEIIeHUH 32124 110 PANMOHAIBLHOMY U KOMILICKCHOMY
€CYPCHOI'0 IIOTEHIMAJIA HEAP

OCBOCHHIO I'€0

OIIK-4.1

[IpumensieT XUMHUYECKHUd 1

MHHEPaIbHBIN COCTaB
36MHOM KOpbI, OCHOBHBIE
CBOICTBA MHHEPAJIOB
pa3sIMYHBIX  KJIACCOB W
IVIABHBIE THUIIBI pPyA H
TOPHBIX opo JUIS
peuenus 3a1a4 1o

OCBOCHHIO HCIIP

Pewiump 3a0auy:

Ornpeaenutb MacCOBYIO JIOJII0 MEU B KOHILIEHTPATE, COCTOSIIIEM U3 MMUPUTA U MUHEPAJIOB, YKA3aHHBIX B
Tabnuie (1Mo 3a/1aHHO)

Pewiumo 3a0auy:

Onpenenuth TEXHOJIOTHYECKHUE MTOKA3aTeNH 000TallleHUus] METHOMN py/Ibl:

- BBIXOJI MEJTHOTO KOHIICHTpATa,

- BBIXOJ] XBOCTOB,

- Maccy XBOCTOB,

- U3BJICUEHUE MEIU B MEIHBIN KOHIIEHTpAT,

- U3BJICYCHUE ME/IM B XBOCTHI JIJIs YCJIIOBHM, YKa3aHHBIX B Ta0J.

Pe3ynbrarhl pacuera TEXHONIOTHUECKUX TOKa3aTeneil opopMHUTh B BUJI€ CTAHAPTHOMN TaOIHIIbI.
Ornpenenutb MapKy METHOTO KOHIIEHTpaTa U3 TaoJI.

Pewiums 3a0auy:

OrnpeaenuTh MacCOBYIO JIOJIO ITMHKA B KOHIIEHTPATE, COCTOSIIEM U3 TUPUTA U MHHEPAJIOB, YKa3aHHBIX B
tabnuie (Mo 3aJaHuIo)

Pewiums 3a0auy:

Paccunrtare TeXHONMOTHUECKHE TTOKa3aTenu oboramieHus GIoTalMOHHOTO 11eXa. Pe3ynbpTaThl mpecTaBUTh B
tabymne. Mcxomubie nanabie: MaccoBas 1o Cu B pyae — 0,9 %, B konnentpare — 20 %, B xBocrax — 0,1 %.
Ilepeuenv meopemuueckux 60npocoe K IK3amemny:

1. Kakue nmporieccsl epepaboTKn MHHEPATBLHOTO ChIPhS Ha3bIBAIOTCS MOATOTOBUTEIHLHBIMU?

2. Kakue mporiecchbl mepepabOoTKH MHHEPAIBHOTO ChIPhS] HA3bIBAIOTCS OCHOBHBIMHU?




Kon

WNHnukaTop JOCTHKEHUS

O11eHOYHBIE cpe€acTBa

HHIUKATOpa KOMIIETEHIINH
3. Kakwue nporiecchl nepepadoTKi MUHEPAILHOTO CHIPhsI HA3bIBAIOTCS BCIIOMOTATEIIbHBIMU?
4. CynHocTs, riaBHble 0COOCHHOCTH U KJIacCU(UKALIU 000raTUTEIbHBIX ITPOLIECCOB.
5. OcHoBHBIE (PaKTOPHI, BIUSIONIUE HA BEIOOP METO/1a 000TaICHUS.
6. Kakue npotykThl oTy4aroT B pe3yiipTaTe odoramieHus?
7. Yem ompeensercs mpeaeabHO BO3MOKHAST MAaCCOBAast JOJIs IIEHHOT'O0 KOMITOHEHTA B KOHIIEHTpaTe?
OIIK-4.2 Bnaneer Meronamu | Ilepeuens meopemuueckux 60npoco8 K IK3ameny:
MIPaKTUYECKOU 1. Kakue cBoiicTBa MUHEPAIOB UCIOJIB3YIOTCS IPU Pa3IMUHbIX METOaX 0OOrameHus?
TUAarHOCTUKU ~ MuHepayoB | 2. Korga HeoOXoauMo MPUMEHATh MEXaHUYECKOoe oboramieHue?
pyd,  TOpHBIX  MOpoA, | 3. M3 kakux omeparuii COCTOAT MPOIecchl 00oTameHus?
KJIaccuPpuKaImen u | 4. Kakue nporeccsl nepepaboTKi MUHEPATHHOTO ChIPhSI HA3BIBAIOTCS TIOJITOTOBUTCILHBIMHE?
XapaKTepUCTHKON TNaBHBIX | 5. Kakue mporeccsl nepepadoTKu MUHEPATLHOTO ChIPbs HAa3bIBAIOTCS OCHOBHBIMU?
MOPOI000Pa3YIOLIUX u [ 6. Kakue mpoiieccsl nepepaboTKi MUHEPATBHOTO ChIPhs Ha3bIBAIOTCS BCIIOMOTaTEIbHBIMU?
PYIHBIX MUHEpANoB, BeAeT | 7. Kakue mpoayKThl MOMy4YaloT B pe3yabTaTe odoraimieHus?
MIEPBUYHYIO 8. UeMm ompenensiercs MpeaeibHO BO3MOXKHASI MaccoBasi 10J1s IIEHHOTO KOMITOHEHTa B KOHIIEHTpaTe?
JOKYMEHTaIuo moleBbiX | 9. [IpuBenuTe KaueCTBEHHYIO CXeMy 00OTallleHusl U CXeMY 1LIeTIH anmnaparoB.
TaHHBIX W nepBuuHylo | 10. Yem ompenensercs KPYMmHOCTh, 10 KOTOPOH MOJIE3HOE UCKOTIAeMOE IPOOUTCS, U3MENTbUAETCS Mepe]]
00paboTKy 00pa3IoB oborameHnem?

Ilpumepnvie npakmuyeckue 3a0anus 014 IK3amena:

CocTaBuTh cXeMy Juisl 00oralieHus pyabl

Botnoanums 3a0anue:

OnpenenuTs TEXHOJIOTHYECKHUE MTOKA3aTeIl 000raleHus KeJle3HO! py/bl:

- BBIXOJI JKEJIE3HOI'0 KOHIIEHTpaTa,

- BBIXOJI XBOCTOB,

- MaccCy XBOCTOB,

- U3BJICYCHUE JKEJIe3a B JKEJIE3HbIA KOHIIEHTpPAT,

- U3BJICUEHHE XKelle3a B XBOCTbI I YCJIOBUM, YKa3aHHBIX B Ta0II.

Pe3ynbrarhl pacuera TEXHOJIOTMUECKUX MOKa3aTenell opopMHUTh B BUJIE CTAHIAPTHOMN TaOIMIIbI.




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

[Tpomexxyrounast arTecTanuss N0 JucHMIUIMHE «OO0OrameHne IMOJE3HbIX HCKOMAeMBbIX)
BKJIIOYAET TEOPETHUECKUE BOIIPOCHI, T03BOJIAIOLINE OLIEHUTh YPOBEHb YCBOEHHS 00Yy4arOLUMHUCS
3HaHUH, W TPAKTHYECKHE 3a/JaHUs, BBIABISIONIME CTENEHb CHOPMUPOBAHHOCTH YMEHHHA W
BJIJICHUH, IPOBOJUTCS B POPME IK3aMEHa.

DK3aMeH 10 JAHHOW JIUCIMIUIMHE IMPOBOAUTCS B YCTHOH (opMe MO SK3aMEHAIIMOHHBIM
OuneraM, KaXAblil U3 KOTOPBIX BKIIIOYAET 2 TEOPETUYECKHUX BOIPOCA M OJHO IMPAKTHUECKOE
3a1aHKeE.

OK3aMeH MpOBOAMUTCSA MO OwuseraMm, OXBaThIBAIOIIMM Bech MNpoWJeHHbIM Marepuain. [lo
OKOHUYAHUU OTBETA 3K3aMEHATOpP MOXET 3a/aTh CTYJEHTY JAOIOJIHUTEIbHBIE M YTOYHSIOLINE
Bonpockl. [lonokuTenbHBIM Takke OyAeT CTpeMJIEHHE CTYACHTA U3JI0KUTh Pa3lIUYHbIe TOUKH
3peHHsl Ha paccMaTpUBAacMyIO MpoOJieMy, BBIPa3uTh CBOE OTHOLICHHE K HEW, NPUMEHHTH
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 KOMIIETEHIIUMH, T.€. CTYJEHT, IPEICTAaBIISIET BCECTOPOHHEE, CUCTEMATUYECKOE
U NIyOOKOe 3HaHHe y4eOHO-IIPOrpaMMHOT0 MaTepuasna, yMeHHe CBOOOIHO BBITIONHSATE 3a/1aHUS,
MPEAYCMOTPEHHBIE TPOTPAMMOI, YCBOMBIIMK OCHOBHYIO M 3HAKOMBIA C JIONOJHUTEIBHOU
JUTEepPaTypoid, pEKOMEHI0BaHHOM nporpammoit. Kak mpaBuio, olieHKa «OTIMYHOY BBICTABIIAETCS
CTyJICHTaM, YCBOMBIIMM B3aWMOCBSI3b OCHOBHBIX TMOHATUNA AUCIUIUIMHBI B UX 3HAYCHUU IS
npuodperaeMoii npodeccuu, MPOSBUBIINM TBOPUECKHUE CIIOCOOHOCTH B MOHUMAHHUH, U3JI0KEHUU
Y MCIIOJIb30BaHUU y4eOHO-ITPOrpaMMHOTO MaTepuana.;

— Ha OLEHKY «xopomo» (4 Oamna) — oOydaroIUiCs TMOKa3bIBa€T CPEAHUM YPOBEHD
cOpPMUPOBAHHOCTH  KOMIETEHLIMH, T.€. CTYAGHT MpEACTaBIsSET I[IOJIHOE  3HaHUE
yueOHO-TIPOrPaMMHOTO MaTepuasa, YCHEIIHO BBIMOIHSIOMUN MPEeIyCMOTPEHHBIE B MIPOrpaMMe
3a/laHusl, YCBOMBIINI OCHOBHYIO JINTEPATYpy, PEKOMEHOBaHHYIO B mporpamme. Kak npasuo,
OIIEHKA «XOPOUIO» BBICTABISETCS CTYJEHTaM, MOKA3aBIIMM CHUCTEMATHUYECKUI XapakTep 3HAaHUU
[0 JUCIHUIUIMHE U CIHOCOOHBIM K MX CaMOCTOSITEIbHOMY IIOIOJIHEHUIO U OOHOBJICHHUIO B XOJI€
nanpHeimeil yue6Hoi paboTsl U MpohecCHOHATBHON 1eATeIbHOCTH;

— Ha OLIEHKY «YIOBJIETBOpUTENTHHO» (3 Oamia) — oOydaroIMiicss MOKa3bIBaeT MOPOTOBBIN
ypoBeHb C(HOPMUPOBAHHOCTH KOMIETEHIIUH, T.. CTYICHT, MPEICTaBJseT 3HAHHS OCHOBHOTO
y4eOHO-TIPOrPaMMHOTO Marepuajia B 00beMe, HEOOXOAMMOM i JajbHeuIied ydeObl u
npencTosimell paboThl MO CHENHATBbHOCTH, CIPABISIIONIMICS C BBIMIOJHEHUEM 3aJlaHuM,
MPEIYCMOTPEHHBIX MNPOrpaMMOM, 3HAKOMBIA C OCHOBHOW JIUTEPATYpPOH, PEKOMEHIOBAHHOMN
nporpamMmmoii. Kak mpaBuio, OIEHKa «yIOBJIETBOPUTEIBHO» BBICTABISETCS CTYJIEHTaM,
JIOMYCTUBIIMM TOTPEIIHOCTH B OTBETE€ HA 3K3aMEHE M IPHU BBINOJHEHUU HK3aMEHAIlMOHHBIX
3aJjaHul, HO 00J1a1al0IUM HEOOXOIMMBIMH 3HAHUSAMU JJIl UX YCTPAHEHHUS IO PYKOBOJCTBOM
MpenoiaBarTelis;

— Ha OIIEHKY «HEY/JOBIECTBOPUTENbHO» (2 Oamna) — pe3yabTar OOydeHUs HE JOCTUTHYT,
oOyJaromuiicss He MOXKET IOKa3aTh 3HAaHUS HAa YypPOBHE BOCHPOU3BENEHUS H OOBSCHEHUS
nH(popMaIu, He MOXKET MOKa3aTh WHTEJUICKTyaJIbHbIC HABBIKUA PEIICHHsI MMPOCTHIX 3a7a4, T.€. y
CTyJIeHTa, 0OHAPYKUBAIOTCS MPOOEIBI B 3HAHUSAX OCHOBHOTO y4e€OHO-TIPOTPaMMHOTO MaTepuaia,
JOCTUTHYTHI TPUHIMIHAIbHBIE OIMMOKH B BBIMIOJHEHUH TPETYCMOTPEHHBIX MPOrpaMMOin
3aJJaHuH.

Ha OIICHKY «HEYIOBJIETBOpUTEIbHO» (1 0amr) — oOyJaronuiicss He MOXKET IMoKa3aTh 3HAHUS Ha
YPOBHE BOCIIPOU3BENCHUS U O0BSICHEHHSI MH(POPMAIIUHU, HE MOXKET MMOKa3aTh UHTEIUICKTyalIbHbIC
HAaBBIKH PEIICHUS MPOCTHIX 3a7ad.



