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PaGowass mporpamma cocraBieHa Ha ocHoBe OI'OC BO - chnemuamurer Mo
cnenuanbHoeTn 21.05.04 TopHoe neno (npuka3 Muno6paayku Poccnu ot 12.08.2020 r. Ne 987)

Pabouass mporpamma paccMoTpeHa u onoOpeHa Ha 3acenanuu Kadenaps! I'eonorum,
MapKIIeHIepeKoro feja i 000raleH s MoJIe3HbIX HCKOMaeMbIX B
03.03.2021, mpotokon Ne 7 e

3aB. kadeapoit /{// ¢ WA.Tpummns

Pabouas nporpamma ono6pena metoauueckoii komuccueit UI'IuT
15.03.2021 r. mpotokos Ne 5
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JIucT akTyanu3anuu padoueii nporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzamnuu B 2022 - 2023
yuyeOHOM rofy Ha 3aceqaHuu Kadeapsl ['eonoruu, MapKIenaepcKoro aena 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 roay Ha 3aceqaHuu kadeapsl [ 'eomoruu, MapKIeiiiepckoro jeia u 00orameHus

IIporokomor 20 1. Ne

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

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmu3anuu 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 mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamsanuu 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 kKadenpsl ['eonoruu, MapKIeiaepckoro iemaa 1 o0orameHus

[Iporokom ot 20 . Ne

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

Pabouas mporpamma nepecmMoTpeHa, odcyxaeHa u ogoopena s peanuszanuu B 2027 - 2028
y4aeOHOM TOJly Ha 3acefaHuu kKadenpsl ['eonoruu, MapKIeiaepckoro iemaa 1 o0orameHus

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

Pabouas mporpamma rnepecMoTpeHa, o0cykieHa u ooopena it peanmsanuu 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
JIeTIo.

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

Jucuumnuna OOoraiieHue MOJIE3HBIX HCKOMAeMbIX BXOAMT B 00s3aTEIbHYIO YacTb
y4eOHOro I1aHa 00pa30BaTeIbHON IPOTrPaMMBI.

Jis  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YyMEHHMs,  BJaJICHUsA),
c(OpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

Xumus

®dusuka

HNudopmartuka

I'eonorus

3nanus (YMEHHs, BIAJICHUS), OTyYCHHbIE NMPH M3YyYCHUU TAHHOMW NUCIMILIMHBI OyIyT
HEOOXOIUMBI 17151 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

[Ipou3BocTBEHHAS - IPEATUIIIIOMHAs IPAKTUKA

[ToaroroBka Kk ciade u cjaua rocyapCTBEHHOT0 SK3aMeHa

DKOHOMUKA U MEHEJKMEHT TOPHOT'0 MPOU3BOICTBA

I'opHOIIpOMBIIIITIEHHAS] KOJIOTUS

I'paBuTaIIMOHHBII MeTO1 OOOTAIlIEHHUS

JHpobnenue, n3Menb4eHrne U TPOXOUEHUE

MonenrpoBaHue MPOLIECCOB U CXEM

MarauTHbI€ U 3IEKTPUYECKUE METO Il 000TaICHUS

[IpoexkTupoBaHue 000raTuTENbHBIX (GadpUK

dJ10TallMOHHEIN METO 000TaIIEHUS

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS1) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yUeHu st

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

KO,[[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIXKXCHHA KOMIICTCHIIMH

OIIK-4 CnocobeH ¢ ecTeCTBEHHOHAYYHBIX ITO3UIMH OLEHUBAaTh CTPOCHHE, XUMUYECKUU H
MHUHEpaJIbHBIA COCTaB 3€MHOH KOpbI, MOP(OIOrnYeckue 0COOEHHOCTH M I'€HETUYECKUE THIIBI
MECTOPOKICHUN TBEPJBIX IMOJIE3HBIX MUCKOMAEMBIX TMPU PEIICHUH 3a/1a4 110 PAlMOHAILHOMY H
KOMIIJIEKCHOMY OCBOCHHUIO T€0PECYPCHOT0 NOTEHIIMAIa HeJlp

OIlK-4.1 [IpuMeHsAeT XUMUYECKUN U MUHEPAIBHBIA COCTaB 36MHOU KOPBI, OCHOBHBIE
CBOMCTBAa MUHEPAJIOB PA3JINYHBIX KJIACCOB U TJIABHBIEC TUIIBI Py U TOPHBIX
IIOPOJ JUIS pELICHUS 3a1a4 110 OCBOCHMIO HEJIP

OIIK-4.2 Brnageer merogamu MpakTHYECKON JUArHOCTHKH MUHEPATIOB Py, TOPHBIX
TIOPOJI, KJaccuukanuen " XapaKTEPUCTUKOMN TJIaBHBIX
MopoA0o0pa3ylIMUX 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 aKaJ. Jyacax 3} By KOHTPOJIS
Paznen/ tema 2 (B axaj. uacax) == A y p Kon
> 3 © | caMOCTOSITENbHOM | yClieBaeMOCTH U
JIUCIUILIAHEI & [ . | KoMmIeTeHII
g £ padoThI MIPOMEKYTOUHOM
mab. | mpakt. | =g aTTeCTaluu
Jlek. s < 11,
3aH. 3aH. [ &
1. 1. Beenenue
Hsyuenne
1.1 1.1. Copnepxanue OCHZ:HOﬁ u
IACHMIUIMHEI, €€  3aJadi. .
JTOTIOJTHUATENHHOM
3HaueHue u poib 8 HTEPATYDEL 1O 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 JIOTIOJTHUTENILHOM
KonrpoasHas OIIK-4.1
MPOIIECCOB Uil O0OTaIleHHS 0,5 JIUTEPATYPHI 110 a6c£)Ta Nol OTIK 42‘
MTOJIE3HBIX MCKOIAae-MBIX TAC-TIUATIIINHE, p - '
KOHCIIEKTA
JICKIIHH.
H3yuenue
1.3 1.3. Omnepauuu, IUKIBI, OCHgBHOﬁH
CTalluH. Ouerka JIOTIOJTHUTEILHOM
3} PEKTUBHOCTH  IPOIIECCOB 4 | os 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 05 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 05 HTEDATYDEL 10 KonTponpHas OIIK-4.1,
BEIECTBEHHOT'O CcoCTaBa ! HHCIL)I I/IH}J]'IpI/IHe pabota Nel OIIK-4.2
MHUHEpPAIbHOTO  CBIPb U COHCIICKTA i
MPOYKTOB 00OTAIIICHUS N
JICKITHI.
Uroro no pazaeny 2 8
2. 2. I'paHyIOMETPHUYCCKUI COCTaB




Wzyuenne

2.1 2.1. OCHOBHOMH U
I'panynomerpuueckuii cocras OTIOJTHUTEIBHON
psﬂ g H b NPOLYKTOB 10 ZlnI/ITepaTypm o KonrporsHas OIIK-4.1,
pabota Ne 2 OIlK-4.2
oboramieHusi, METOIbl €ro JIC-IIUIUTHHE,
orpeJieNieHUs KOHCIIEKTa
JIEKIUH.
Nzyuenne
2.2 2.2. CutoBblil aHamwms. OCHOBHOWH
[Ikana KJ1accu(UKaIuy, 05 HJ?;TO;H:;T&:)}I'};OH Kontponbhas OIlK-4.1,
MOJYJIb IKAJIbI ' PATYPEI IO pabora Ne 2 OIIK-4.2
KJac-cuduKauu JHC-IIHILTHHE,
KOHCIIEKTa
TIEKIUH.
Wzyuenne
2.3 2.3. O6paboTtka OCHOBHOI1 1
€3yJIbTaTOB OTIOJTHUTENbHOU
Il?pal}—]IYJIOMeTpI/I‘IeCKOI‘O 8 ZlJH/ITepaTypH o Kontponbras OIIK-4.1,
pabora Ne 2 OIIK-4.2
aHalmM3a U IO-CTPOCHUE JTUC-ITUILIIHE,
XapaKTEePUCTHK KPYIMHOCTH KOHCIIEKTa
JeKIUi.
HWroro no pazneny 0,5 18
3. 3. [oaroroBurenbHbIC
TIPOLIECCHI
Nzyuenne
OCHOBHOM 1
3.1 3.1 T'poxouenwe. 0,5 8 HES:;)P;P;;;?I;(;H ﬂa6i;2lTP:)TpaH0171 OIIK-4.1,
Hasnauenue npouecca ' OIIK-4.2
JTUCLUTUINHE, paboThI
KOHCIIEKTa
TEKIUH.
Nzyuenue
OCHOBHOM U
3.2 3.2. DddexktuBHOCTH JOTIOJTHUTENIbHOU OMK-4.1
TPOXOYCHHUS, KITACCH(PHUKALIUS 0,5 8 JIUTEPATYPHI 110 OTIK- 4' 2‘
¥ KOHCTPYKIIUH TPOXOTOB JTUCLIUIUINHE,
KOHCIIEKTa
JeKIuUi.
Nzyuenue
OCHOBHOM U
3.3 3.3. JpoOGnenue. JIOTIOJTHUTEJILHON 3amura OTIK-4.1
Haznauenwue npoOeHus, 0,5 6 JIUTEPATYPHI 110 n1ab0paToOpHO OIK- 4' 2‘
CTENEHb POOJICHUS JUCLIUIUINHE, paboThI '
KOHCIIEKTa
JICKLIMA.
NsyueHue
3.4 3.4. Knaccudpukauus u OCHOBHOM M
KOHCTPYKIIUH JPOOHIIOK JTst JIOTIOTHHATCIILHOH KonTponbuas OIIK-4.1,
KpYIIHOTO, CpenHero u 0,5/0,41 JHTCPATYPBI 0 pabota Ne 3 OIlK-4.2
MEJIKOTO POOIIEHUS JIHICIAILTHHE,
KOHCIIEKTa
JIEKITHH.
Nzyuenue
35 3.5. KpymHocts, g0 OCHOBHOI1 1
KOTOPOii HEOOXO0IMMO OTIOJTHUTENEHOU
ILpO6€ITI> CBIpbE rilepen 0,5 8 HnnTepaTprI o Konrporbras OIK-4.1,
' pabora Ne 3 OIIK-4.2
oborarieHreM. CxeMbl JUCITUILIHHE,
IpoOIIeHUS KOHCIIEKTa

JIEKIIUH.




Wzyuenne
OCHOBHOI1 U

3.6 3.6. H3menbuenue. JIOMOJTHUTENBHOM 3amura OIK-4.1
3aKOHOMEpPHOCTH  Ipoliecca 0,5/0,51 1 JIUTEPATYPHI 110 nabopaTopHOi OIK 4' 2‘
HM3MENTbYCHHUS JIUCIIATIIINHE, paboThI '
KOHCIIEKTA
JICKIHH.
Nzyuenne
OCHOBHOM U
3.7 3.7. Knaccubpukanms JIOTOJTHUATEIHHOM
a3MOJILHOI'O 000 ;bosaﬂm 0,5/0,51 8 JIMTEPATypPhI IO Kontponbras OIIK-4.1,
p Py ’ e 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 0,5/0,51 Z[J'H/ITG aTypsl 110 Kontponbras OIIK-4.1,
PHIK. p e patyp pabora Ne 3 OIIK-4.2
CBOOOJHOTO M CTECHEHHOTO JUCIIUILINHE,
magenns dactui. OCHOBHEIE KOHCIIEKTA
MPUHIMITBL KIIAacCU(UKAIN JICKIUH.
Wzyuenue
OCHOBHOM M
3.9 3.9. Koncrpykiu N
JIOTIOJIHUTEILHOM
MEXaHUYECKHUX 8 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. KoHcTpykiumu u JIOTOJTHUATENHHOM
MIPUHIIMIT p)}:llléﬁcmnﬂ 0,5/0,51 JIMTEPATypPhI IO Kontponbhas OIK-4.1,
P e paryp pabota Ne 3 OIIK-4.2
THIIPOIIMKIIOHOB JIACIIATIIINHE,
KOHCIIEKTA
JICKITUH.
Hroro no pazneny 4,5/2,41 47
4. 4. OcHOBHBIE TPOLIECCHI
H3yuenue
41 4.1. TI'paBuTanoHHOE yHeHs
OCHOBHOM M
oborarienne TTOJIE3HBIX .
JIOTIOJTHUTEILHOM 3armura
HCKOMaeMbIX. TeopeTndeckue " OIIK-4.1,
0,5 1 JIUTEPATYPHI 110 n1abopaToOpHOM
ocHOBEI. CKOpOCTH TaJIeHHUS, OIIK-4.2
JUCIUTIIINHE, paboThI
K03 GUIUEHT
KOHCIIEKTA
paBHOMAIAEMOCTH .
JICKITHH.
4.2 4.2. TIpouecchr
rpaBUTALIOHHOTO Nzyuenue
o0oraIeHns: MIPOMBIBKA, OCHOBHOM H
OTCaJKa, KOHIIGHTpauus Ha OIOJIHUTEILHOM
CTOJ‘IZ;X, 060]f"a EH;I-IQ Ha 0,5 21JH/ITe aTypHl 110 Kontposshas OIIK-4.1,
’ - ' patyp pabora Ne 4 OIIK-4.2
IIUTI03aX u kKenobax, JUCITUILIHHE,
BHHTO-BBIX cenaparopax, KOHCIIEKTa
oboraiieHie B TSDKENBIX JIEKIUA.
CYCICH3HSX
W3yuenue
4.3 4.3. Cy1HocTb yHent
OCHOBHOM M
MPOIIECCOB, KOHCTPYKTHBHBIC .
JIOTOJTHUTENHHOM
u TEXHOJIOTHYECKUE KontponbHas
JIUTEPATYpPHI MO
napamMeTpbl  amnmapatoB M pabota Ne 4
JIACIATIIINHE,
MalIlvH, MPaKTHKA 170:4
KOHCIIEKTA
MPUMECHEHUS

JICKITUH.




Wzyuenne

4.4 4.4. MarnutHOe o
oboramenue. TeopeTHUeCKUe nogg;gfl};gj?bﬁoﬁ Samuta
OCHOBBI. MarauTHble 05 8 JHTEpATYPHI IO naBopaTopHo OIIK-4.1,
CBOWCTBa MHHEPAJIOB, ' CIHTTHTe paboT! OIlK-4.2
MarHATHBIC oJIst ’
CenapaTopoB Kz:;zzga
4.5 4.5. ObopynoBanue st I/I3yqu1:1e
MarHUTHOro  OOOTaIIeHUs: nogcc)ggfl?:r}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 ’
Ccernaparopsl J—
Wzyuenne
46 4.6. Daekrpuueckoe OCHOBHOI1 1
oboramenue.  Dusnueckue JIOTIOJTHUTEJILHON KoHTpostbHast OIK-4.1
OCHOBBI mporecca, 6 JUTEPATypPHI MO 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 MOJATrOTOBKH u 6 JIATEpaTyphl 110 p .
oborameHus pyn JUCITUTUTAHE, paGora No 4 OTK-4.2
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 6 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 15 | mmreparyps o KonrponbHas OIIK-4.1,
Knaccmbmcaumi, Ha3Ha4YeHUe - pabota Ne 4 OIIK-4.2
Y MEXaHH3M JIeHCTBHS COHCIICKTA
JIEKLIMA.
Nzyuenue
412 4.12. ®nortauuoHHBIE noﬁgigfligﬁbzoﬁ
MaIIVHBI, 170.¢ 8 JHTEpaTYpHI 110 KonTtponbhas OIIK-4.1,
Ki1accupuKanus, CIITTHTe pabora Ne 4 OIIK-4.2
KOHCTPYKHuA KOHCIIEKTa ,

JICKIHH.




413 4.13. ITpakTuka W3zyyenue
PUMEHEHUS MalliH OCHOBHOMH U
A3JINYHBIX THUIIOB OTIOJTHUTENBHOM
?Mexaanecme 10 Hnme aTypBI IO Korrponbras OIIK-4.1,
’ paryp pabota Ne 4 OIlK-4.2
ITHEBMOMEXaHNYECKUE, THCIUIUINHE,
KOJIOHHBIE H Jip.). CXeMbl U KOHCIIEKTa
PeXUMBI GIOTANH JeKLHIH.
Hroro no paszueny 15 15 46,5
5. 5. O0e3BOXHBaHNE u
onpoOOBaHNe
Wzyuenne
OCHOBHOI 1
5.1 5.1. OO06e3BoxxuUBaHUE. ONONHUTENBHO
Hasnauenue orepanui 10 | mureparvost mo KonrponbHas OIIK-4.1,
00€3BOXKUBAHUS u ux paryp pabota Ne 5 OIIK-4.2
JCIAIUIAHE,
KJaccUpUKaIus
KOHCIIEKTa
4 JeKIUi.
Wzyuenue
OCHOBHOM 1
5.2 5.2. OnpoGoBanue u OMOHATEBHOM
KOHTPOJIb Ha Kontposnbnas OIIK-4.1,
10 | sureparypsl o
oboratutenbHbIX (habpuKax. paborta Ne 5 OIlK-4.2
JCIUIUIAHE,
Turel 1 Ha3HaYeHUE IPOO
KOHCIIEKTa
TEKIUH.
HWroro no pazneny 20
6. 6. OOmue cBemeHus 00
000raTUTENLHO-TEXHOJIOTHIECKOH
CHCTEME
Nzyuenne
OCHOBHOM 1
6.1 6.1. TexHomormyeckue OTONHHTEBHO
CXEMBI: KauecCTBEHHBIE, 104 | swreparvost o Kontposbnas OIlK-4.1,
BOJIHO-IIJTAMOBBIE U CXEMBbI ' patyp pabota Ne 6 OIlK-4.2
JHCIHIUINHE,
I[ETTH alapaToB
KOHCTIEKTa
JICKLIM.
Nsyuenune
6.2 6.2. VYnpasieHue N
OCHOBHOI 1
KaueCTBOM MOJIE3HBIX OHOHUTENbHOM
HCKOTIAEMBIX TIPU UX OOBIUE, a KonTponpuas OIIK-4.1,
4 8,5 | mmrTepaTypsl Mo
YCpEeIHEHHE MHHEPaJIbHOTO pabota Ne 6 OIIK-4.2
JCIUTUIAHE,
CBIpbSl B TOPHOM IIeX€ W Ha
o KOHCIIEKTa
o0o-ratutensHOH (adbpuke .
JICKIHH.
Wzyuenue
6.3 6.3. TexHonorus ety
oborareHus 1 YepHBIX OCHOBHOM I
py P i JIOTIOJTHUTEILHOM
IBETHBIX u peaxux HTEPATYDBL IO KonTposbuas OIlK-4.1,
MeTaj-10B. TpeGoBaHusA K patyp pabota Ne 6 OIIK-4.2
TUCIATUIAHE,
KauecTBy KOHIIEHTPAaTOB |
KOHCIIEKTa
CBIpBSL. .
JICKIIHH.
Wroro no pazaeny 18,9
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 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 00yueHHUst). 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, CO3AaHUE 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
JUAJIOTMYECKOT0 O0IleHus1 JABYX IMpernojaBaTeniell (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. OOyuaronyecss JOJDKHBI MPOAHATM3MPOBATH 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. TexHOJOrnu: MPOEKTHOro OOy4YeHHMs — OpraHu3aIs 00pa30BaTENBHOTO Ipolecca 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 HMCCIEeNOBAaHMA, LENed W 3aJad, 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
BBIPAXEHHON 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-Bu3yanu3anusi — U3JI0XKEHUE COAEP)KaHUS COMPOBOXKAAETCS Ipe3eHTALUeH
(eMoHCTpaleil yueOHbIX MaTepHalioB, MPEICTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WUTIOCTPATUBHBIX, IPahUIeCcKuX, ayHo- U BUICOMATEPHAIIOB).

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



IIPOrPaMHBIX CpEL.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4yaroIMXCcst
IIpencrasneno B npuiioxeHu 1.

7 OueHoYHbIE CPeICTBA JIS POBeIeHUs POMEKYTOYHOM aTTecTaluu
[IpencraBieHbl B IPUIOKEHUH 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTypa:

1. ABmoxun, B.M. OcHOBBI 000TraIeHHs MOJE3HBIX HCKOMAEMBIX ;| YUeOHHK : B 2 ToMax /
B.M. Anoxun. — 4-¢ u3n., ctep. — Mocksa : ['opHas kHura, [0. r.]. — Towm 2 : Texnomoruu
oOoramiesus 1moJie3Hbix uckormaeMolx — 2017. — 312 ¢. — ISBN 978-5-98672-465-2. —Pexum
noctyna: https://e.lanbook.com/book/111337

2. JHeroms, E.IO., HlaBakynea, O.I. OO0orameHnne MoOJe3HBIX HCKOMAEMBIX
[DnekTpoH-HBIA pecypc] : yueOHoe mocobume / 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 [DIIEKTPOHHBIN pecypc]: yueOHoe mocobue
/NTykuraK.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) JlonmosiHuTeIbHAS JIUTEPATYpA:

1. Copoxun, M.M. ®rnoranuoHHbIE METONbI oOOOTaIleHHs. XUMHUYECKHE OCHOBBI
drotanuu : yaeobnoe nmocoodue / M.M. Copokun. — Mocka: MUCHUC, 2011. — 411 c. — ISBN
978-5-87623-237-3. — Pexum noctyna: https://e.lanbook.com/book/2073

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

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

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

5. A6pamoB A.A. TlepepaboTka, oboraiieHre 1 KOMIUIEKCHOE UCTIOIb30BAaHUE TBEP-IBIX
noJie3HbIX uckomnaembix. T.1 [Ipomeccs anmapatsl: YueOnuk. M.: MI'TYVY, 2004. — 471 c.

6. AGpamoB A.A. IlepepaboTka, oboraiieHre 1 KOMIUIEKCHOE UCTIOIb30BAaHUE TBEP-IBIX
none3nbix uckomnaeMbeix. T.11 Texnomorust oboramieHust MoJIE3HbIX HCKOMAEMBIX: YUeOHHUK. M.:
MITYVY, 2004.—-471c.

7. A6pamoB A.A. TexHONOTHS IepepadOTKH ¥ oborameHus pya: Y4ed. mocoo6. B 2 kH. —
M.: U3pateasctBo MITY, 2005.

8. Kapmasun B.B. MarautHbIe, 3JIeKTpHYECKHE U CIICITUAIBHBIE METOJbI 000TaICHUS
noJie3HbIX UcKkomaembix (21) / M.: MITVY, 2005.

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

10. CnpaBounuk mo oboramenuto pya. B 3 1. /Ilon pen. bormanora O.C.-2-¢ u3n.,
nie-pepad. u non. — M.: Henpa, 1983.

11. Bapckuit M. /[. OnrTuMmu3aniys mporeccoB pa3AesieHUs 36PHUCTHIX MaTEPHAIIOB. -
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M: Henpa, 1978 r.

12. bempanp H.I'., CxopoboraroBa JI.M. IlepepaboTka U Ka4ecTBO IOJIE3HBIX
uckomaembix. — M.: Henpa, 1986.- 296 c.

13. ABgoxua B.M. OcHOBBI 00oraieHus MoJIe3HbIX UcKomaeMbliX. T1: O0orarurelibHbIe
nporecchl: YueOnuk. M.: MI'TY, 2006 — 417 c.

14. Tlepuonmueckue m3manus: «OOoramenue pyn», pedepaTuBHbI KypHAT «['OpHOE
nenoy, «"opHbIH )KypHaI», «3BeCTHS BBICIINX YU4EOHBIX 3aBEICHUN.

B) MeTonuyeckue ykazaHusi:

1. Herons E.IO., IllaBakyneBa O.Il. OcHOBBI 00OTaICHUS TOJIE3HBIX HCKOMAEMBIX:
WNHCTpyKIUs 10 BBIMOJHEHUIO JA0OPATOPHBIX padoT sl CTyAeHTOB crenuanbHoctu 21.05.04
Bcex Gpopm oOyuerns.— M3a-Bo Marauroropck. roc. TexH. yH-Ta um. I.J1. Hocona, 2016. — 40 c. —
Pesxxum nmocryma: https://newlms.magtu.ru/course/view.php?id=75768#section-5

2. lerons E.JO., [lTaBakynesa O.I1. [TepepaboTka MmoJIe3HBIX UCKOTIAEMBIX [ DIEKTPOHHBIN
pecypc] @ npaktukym /| MI'TY. - Maruuroropck : MI'TY, 2017. - 1 3aeKTpOH. OMNT. AUCK
(CD-ROM) — Pexxum nocryma: https://magtu.informsystema.ru/Marc.html?locale=ru

r) [Iporpammuoe obecneuenue u UaTepuer-pecypcebi:

https://e.lanbook.com/book/111337 Asmoxun, B.M. OcHoBBI oOoramieHus MMOJIE3HBIX
UCKOMaeMbIxX : yueOHUK : B 2 Tomax / B.M. ABnoxun. — 4-e u3z., crep. — Mocksa : ['opHas
KHHTA, [0. T.]. — Tom 2 : TexHomoruu o0orameHus moje3Hpx nckomaempix — 2017. — 312 c. —
ISBN 978-5-98672-465-2.

https://magtu.informsystema.ru/Marc.html?locale=ru [eroas, E.FO., IllaBakynega,
O.I1. OGorarieHue MOJIE3HBIX HCKOMAeMbIX [ DIIEKTPOHHBIH pecypc] : yuednoe mocobue / MI'TYV. -
Marnuroropck : MI'TY, 2016. - 1 anekrpos. ont. auck (CD-ROM)

http://znanium.com/catalog.php?bookinfo=501567 Oo0oramenue TIOJIE3HBIX
WCKOIMAaeMbIX [DNeKTpoHHBIN pecypc]: yueOHoe mocooue /JlykunaK.WM., AxymxuuB.I1.,
MyxknakosaA.H. - M.: HUL] UTH®PA-M, 2016. - 224 c.

https://e.lanbook.com/book/2073  Copokur, M.M.  ®noTalMOHHBIE  METOJIBI
oborareHusi. XMMHUYeCKHe OCHOBBI (hioTaruu © yueonoe nocooue / M.M. CopokuH. — Mocksa :
MUCUC, 2011. — 411 c.— ISBN 978-5-87623-237-3.

https://e.lanbook.com/book/111394 Kapmasun, B.B. MaruutHbie, 3JIEKTPHUYECKHE |
CrelaabHbIe METOJbI OOOTaIlEeHHs MOJIEe3HBIX HCKOMaeMbIX | y4eOHuMk : B 2 Tomax / B.B.
Kapmasun, B.W. Kapmazun. — 3-e u3., crep. — Mocksa : ['opHas kuwra, [0. 1.]. — Tom 1 :
MarHuTHbBIE U JEKTPHUECKUE METOABI 00O0TraIieHus moje3Hslx uckomnaembeix — 2017. — 672 c.
— ISBN 978-5-98672-458-4.
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(Google Scholar)
Uudopmannonnas cucrema - EnuHoe OKHO
JIOCTYTa K HTHGOPMAIIMOHHBIM pecypcaM
Poccuiickas T'ocynmapcTBeHHas OuOiMoTeKa.
Karanoru
DneKTpoHHBIE pecypchl Oubmmoreku MITY
uMm. I'.11. HocoBa
YHuBepcuterckas HH(POpPMALMOHHAS CHCTEMa
POCCHUA
Mexaynapoanas HayKOMETpHUYeCcKas
pedepaTrBHas 1 MOIHOTEKCTOBas 0asa manHbIx [http://webofscience.com
nayunbix n3aanuii «Web of sciencey
MexynapoHas pedepatuBHas u
MOJIHOTEKCTOBAs _CIipaBoyHas 0asza JaHHBIX
9 MaTepuaJibHO-TeXHHYeCKOe 00ecredeHue TUCIIUIIHHBI (MOTYJIs1)
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https://www.rsl.ru/ru/4readers/catalogues/

http://magtu.ru:8085/marcweb?2/Default.asp
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MatepuraiabHO-TeXHUYECKOE 00ecrIeYeHNE IUCHUIUIMHBI BKIIOYAET:

JlexuvoHHas aynuropus MynbTUMEAMIHBIE CPEACTBA XPAHEHMS, IIepefadyu |
npezcTaBieHus HHGopMauu

JlaGoparopuss MexaHuueckux ucnbiTanuid 1. JlabopaTopHass ycTaHOBKa IIEKOBOM
JPOOHIIKH;

2. JlabopaTopHas yCTaHOBKa MEXaHUYECKOTO BCTPSIXUBATEIIS;

3. JlabopaTopHasi yCTaHOBKA LIapOBOM MEJIbHUIIBL;

4. JlabopaTopHas yCTaHOBKa MEJILHUIIBI C BPAIIAIOIIEICS OChIO;

5. JlabopaTopHas yCTaHOBKa HHEPLIMOHHOT'O I'POXO0Ta;

6. CtanmapTHBINH HAOOP CHUT;

7. JJabopaTopHas (ioTallMOHHAs MaIINHA;

8. JlaGopaTopHbie rpaBUTALIMOHHBIE arnmaparsl (orcamounas MallliHAa,
KOHIIEHTPALMOHHBIN CTOJI, BUHTOBBIE CENIapaTophl);

9. JlaGopaTOpHBIil MAarHUTHBIH Ceaparop.

AyIuTopur Ul CaMOCTOSATENIbHOM pabOThl: KOMITBIOTEPHBIE KJIACChI; YHTAJIBHBIE 3aJIbI
oubmuoreku I[lepconanbubie KoMIbIOTephl ¢ maketom MS Office, Beixogom B MHTepHET U ¢
JIOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENbHYIO Cpely YHUBEPCUTETA

[lomemenne st XpaHeHUs U NPOPUIAKTHUECKOTO OOCIY)KHBAaHUS  y4eOHOro
obopynoBanust Ilkadsr g xXpaHeHHs Y4eOHO-METOAMYECKONH OKYMEHTAlMH, Yy4eOHOro
000pyI0BaHUS ¥ YI€OHO-HATJIATHBIX TTOCOOHUH.

IIpunoxenne 1
YueOHO-MeTOAUYECKOE 00ecTieueHHe CAMOCTOsITeIbHOI padoThl 00y4arouxcs

[To mucnumuinne «O0orarieHue Moyie3HbIX HCKOMAeMbIX » MPEIyCMOTpPEeHa ayAUTOpHAs U
BHEAyJIMTOPHAsl CaMOCTOsITeNIbHAsA padoTa 00yJaromuxcsl.

CamocrosTenbHas paboTa CTyI€HTOB IOCTPOEHA TAKUM 00pa3oM, 4To B Ipoliecce padbo-Tbl
CTYACHTHI 3aKPCIUIAIOT 3HAHUA, ITOJIYUCHHBIC B IIPOLCCCE TCOPETUUCCKOTO o6y11eH1/1$1, TEM CaMbIM
bopMHpYIOT PO ecCHOHATIBHBIE YMEHUS U HABBIKH.

B npornecce nzydeHuss AMCHUIUIMHBI OCYIIECTBISAETCS TEKYIUN U IEPUOINYECKUN KOH-TPOJIb
3a pe3y/ibTaTaMHi OCBOEHHs yueOHOTo Kypca. Tekymuid KOHTPOJIb OCYIIECTBISIETCS
HEMOCPEACTBEHHO B IIPOLIECCE YCBOCHUS, 3aKPEIICHUs, 0000IEHHS U CUCTEMAaTU3alluy 3HAHUH,
YMGHHﬁ, BJIaACHU A HaBbIKAMHU W TTO3BOJIACT OIICPATUBHO AUArHOCTUPOBATH U KOPPCKTHUPOBATD,
COBEpILEHCTBOBATh 3HAHUS, YMEHUS U BJIaJICHUE HABBIKAMU CTYJICHTOB, 00€CIIeYnBaeT
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CTUMYJIMPOBAaHUE U MOTUBALUIO UX JEATEIBHOCTH HA KaX10M 3aHATUH. TeKyIuii KOHTPOJIb
OCYIIECTBIIsIETCS B JopMe YCTHOTO orpoca (codeceaoBaHms).

[Teproaraeckuii KOHTPOJIb LIETh KOTOPOro 0000IIEHNE U CUCTEMATH3AIUS 3HAHU, TPOBEpPKa
3¢ (EeKTUBHOCTH YCBOEHHS CTYIEHTaMU OIIPEJEIEHHOI0, IOTHYECKHU 3aBEPLUICHHOTO COJIepyKaHUs
y4eOHOT0 MaTepuaa OCyIECTBIsETCS B (hOpMe 3aIIUTHI JTaA0OPATOPHBIX, KOHTPOJIBHBIX PadoT.

OrneHouHbIe CpeACTBa AJIs MPOBEICHUS TEKYILEH aTTecTaluu

Tecmui 0na camonposepku:

Bapuanm Ne 1.

1. Urto Ha3bIBaeTcs 000rameHnemM Mnojae3HbIX HCKONaeMbIX?

1. D10 nmporecchl XMMUYECKOTO pa3IesIeHUs] MUHEPaJIOB.

2. DT0 npolecchl MEXaHUYECKOTO pa3/iesIeHUsl MUHEPATIOB 0€3 N3MEHEHUSI XUMUUECKOT O
COCTaBa ChIPhbS.

3. DTO OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIE IIPOLIECCH 33 CUET YACTUYHOTO MUJIH ITOJHOIO
Hepexo/a IEKTPOHOB OT OJIHUX aTOMOB K IPYTUM.

4. D10 mpouecchl U3MEHEHUS CTPYKTYPbl, MUHEPAJILHOT0, @ UHOT/IA U XMMUYECKOT0 COCTaBa
TOPHBIX IOPOJ] B 3eMHOM KOpe.

2. KonnenTparoM Ha3pIBaeTcs ...

1. IpoyKT, B KOTOPOM MaccoBasi A0JIs IOJ€3HOTO0 KOMIIOHEHTA 3HAUUTENIbHO BBIIIE, YEM B
HCXOIOHOM pyHe;

2. IPOIYKT, B KOTOPOM MAaccoOBasi JA0JIs [T0JIE3HOT0 KOMIIOHEHTA HIKE, YeM B UCXO/IHOM py/e;

3. IpOAYKT, B KOTOPOM MaccoBasi 10Jisl [10JIE3HOTO KOMIIOHEHTA BhIILIE, YEM B UCXOJHOU pyIe,
HO HU)KE, UeM B KOHLIEHTpPATE;

4. IpOJIyKT, B KOTOPBIH BbIJENIAETCS 00JIbIlIas YaCTh MUHEPAJIOB BMEIIAIOIIEH TOPO/IbI U
BPEIHBIX IPUMECE.

3. Cxema nenu anmnaparos NOKa3bIBaeT...

1. mepeueHs ¥ MOCIENOBATEIBLHOCTD TEXHOJIOTMYECKHUX IIPOLIECCOB U OIIE€palii, KOTOPBIM
MOJIBEpPIaeTcs MOJI€3HOE UCKOTIAaeMOE;

2. KOJINYECTBEHHBIE MTOKA3aTeNIN 000TalleHHs [T KaXKI0M orepanuu 1 MpoayKTa;

3. KOIMYECTBO BOABI, 100aBIIIEMOE B ONPEICICHHbIE Ollepallii U IPOAYKTHI 00OTallleHuUs;

4. myTH cie0BaHMsI MOJIE3HOTO UCKOMAEMOr0 M MPOJYKTOB 00OTaIeHHUs C YCIIOBHBIM
n300paXkeHue armnaparos.

4. CteneHb KOHIEHTPAaLMHU NOKA3bIBACT:

1. Bo ckosbKO pa3 Macca KOHLEHTpaTa MEHbIIIE MacChl ChIPhS, U3 KOTOPOTO OH MOJIYYEH;

2. Bo ckosbKo pa3 MaccoBas J10Ji1 KOMIIOHEHTa B KOHLIEHTpaTe 00JIbIle MacCOBO JIOJIU 3TOTO
KOMIIOHEHTA B UCXOJIHOM PYIIE;

3. Kakast 10J11 IEHHOr0 KOMITIOHEHTA IIEepela B XBOCTHI;

4. CteneHb NpUOIMKEHUS PEAIbHOTO Mpoliecca 000TalleHHsl K H1eaTbHOMY.

5. Yro noka3sIBaeT BBITYKJIAs XapaKTEPUCTUKA KPYITHOCTH I10 IUTIOCY?

1. B mpo6e npeobitamatoT KpyImHbIE 3epHa.

2. B npo0e npeobiaaroT MeJIKHE 3epHa.

3. B mpoGe paBHOMEpPHO pacipeeeHbl KPYIHbIE U MEJIKUE 3EPHA.

4. B npobe peobiagaroT MiIamebl.

6. KakoBo Ha3HaueHHUe onepanuy NMpeIBAPUTEIbHOI0 IPOX0OYEHHUS B CXeMax
PYAONOATOTOBKHU?

1. 1715t KOHTPOJISL KPYMMTHOCTH IPOOJIEHOTO TIPOTYKTA.

2. JIyig oJiy4eHus: TOBApHOT'O MPOAYKTa 3aaHHON KPYITHOCTH.

3. Jlns pa3aeneHus 4acTHll, UMEIOIUX pa3inydus B TBEPIOCTH WU POpPME KYCKOB.

4.]1ns1 oTAeneHus TOTOBOrO O KPYMMHOCTH MPOAYKTA OT UCXOJHOIO MaTepuaia,
MOCTYIAIOIIETO Ha IpobJIeHNe.

7. Jlns rpoXoYeHHs1 KPYNMHOKYCKOBOI0 MaTepHaJia MPeuMYyLeCTBEeHHO
HCIIOIB3YIOTCS...

1. KOJIOCHMKOBBIE PELIETKH.

2. JMCTOBBIC peméTa.



IIPOBOJIOYHBIE CETKH.
JyTOBBIE CUTA.
IIpu kakoMm ycs10BUM 3(pPeKTUBHOCTH TPOXOYEHHS PABHA HYJIIO?
CopepxaHue 0TCEBa€MOI0 KJlacca KPYIMHOCTH B UCXOJHOU PyZe PaBHO COJACPKAHUIO
OTCEBAEMOT0 KJIacca B HAJPEUIETHOM IIPOAYKTE.
CogepxaHue 0TCeBaeMOro Kjlacca KpYIMHOCTH B HAAPEIIETHOM MPOAYKTE PAaBHO HYIIIO.
CojeprkaHue 0TCeBaeMOro Kiacca KpyrmHOCTH B UCX01HOM pyzae paBHO 100%.
CogaeprxaHue 0TCeBaeMOro Kiacca KpyrnmHOCTH B HaJpelmeTHOM poaykte paBHo 100%.
B 4yem cymHoCTh npouecca apodJaeHus?
Pa3nenenue cplmy4nx MaTepuanoB Ha KJIacchl KPYMHOCTH.
Pa3nenenue nonesHbIx HCKOMAEMBIX O] AEMCTBUEM BHELIHUX CHUJI, IPEOA0JIEBAIOIINX
BHYTPEHHUE CUJIbI CUETUVICHUSI MY YaCTULIAMHU.

3. Ortnenenue OCHOBHOM MacChl BMEUIAIONIECH MOPOIBI OT UCXOAHOM Py Iepe TOHKHM
U3METbYCHHUEM.

4. Jlo3upoBaHUE U CMEUIMBAHUE PA3JIUYHBIX [10 KAUECTBY MOJIE3HBIX UCKOMAEMBbIX JIs
MOBBILICHHS OJHOPOTHOCTH KaYECTBEHHOI'O COCTaBa PY/I.

10. YrTo moka3biBaeT cTeneHb APoodaeHus?

1. Bo ckoabKo pa3 pazMep OTBEPCTUM MPEbIAYILEero cuta Ooblie pa3Mepa OTBEpCTHil
MOCJIEIYIONIETO CUTa B CTAaHIAPTHOM Habope CHT.

2. Bo ckonbko pa3 KpymHOCTh JpOOJIEHOT0 MPOoayKTa O0Jble pa3Mepa pa3rpy304HOi Hienu
JPOOVIIKH.

3. Bo ckonbko pa3 KpyImHOCTh KyCKOB JPOOJIEHOTO MPOIYKTa MEHbIIIE KPYITHOCTH KYCKOB,
MOCTYMNAIOMIMX Ha IpoOJIeHHUE.

4. Bo cKkosbKO pa3 KpYIHOCTh KYCKOB APOOJIEHOT0 MPOIyKTa O0JIbIe KPYITHOCTU KYCKOB,
NOCTYMNAIOMIMX Ha IpoOJIeHHUE.

11. B MeJbHHUIIAX caMOU3MeIbYeHH s U3MeIbYaloleil cpe1oil sIBJSIIOTCS:

1. crajgbHBIE CTEPKHHU.

2. CTalbHbIC WU YyTYHHBIE HIAPHI.

3.  pymHas «rays.

4. KpymHbBIE KYCKU PY/BIL.

12. Kakoii n3 nepeyucjeHHBIX MPOLECCOB HE OTHOCUTCH K IPABUTALMOHHOMY METOY
oboramenus?

1. orcanka

2. KOHIEHTpAIus Ha CTOJAX.

3.000raieHue B TSKEIbIX CYCIEH3HUsX.

4. oboraiieHue no TPEHUIO.

13. O6sacTh NpUMeHeHUs] KOHIEHTPAHOHHBIX CTOJIOB.

1. [lnsa oGoraieHus 30J0TOCOAEPKAIIUX ITECKOB U TOHKO U3MEIbUEHHBIX PYI PEIKUX
METaJIJIOB KPYITHOCTBIO MEHEe 3 MM.

2. Jlns oboramenus yrieit kpynaoctsro 250-0,5 mm.

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

4. Jlns oboraieHus CyabGUIHBIX Pyl IIBETHBIX METAJUIOB.

14. CymHocTh npouecca neHHou guoranum.

1. TuapodunbHBIC YACTHUIIBI 3aKPETIISIOTCS HA BO3AYIIHBIX MY3bIPhKAaX U BCIUIBIBAIOT HA
MOBEPXHOCTh, THAPOGOOHBIE YACTHIIBI OCTAIOTCS B 00HEME MYJIBITHI.

2. TunpodoOHbBIE YaCTHUIIBI 3aKPETIISIOTCS Ha BO3AYIIHBIX MY3bIPhKAX M BCIUIBIBAIOT HA
MOBEPXHOCTh, TUAPO(DUIbHBIE YACTUIIBI OCTAIOTCSI B 00bEME MYJIBbIIBI.

3. TunpodobHbIe U THAPOGUIBHBIC YACTUIIBI 3aKPETIISIOTCS HA BO3AYIIHBIX My3bIPhKAX U
BCIUIBIBAIOT HA TOBEPXHOCTb.

4. T'mapodoOHble U TUAPOPHUIBHBIC YACTHUIIBI OCTAIOTCS B 00BEME MYJIBIIBL.

15. OcHOBHBIM PU3HYECKHM CBOIICTBOM MUHEPAJIOB, ONPeAEISIIOIMM BO3MOKHOCTH
MATHUTHOT'O 000TraleHusl, siBJIsIeTCs:

1. VYnenpHas MarHuTHasi BOCIPUUMYUBOCTD.
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2. JludnexTpuueckas MPOHUIIAEMOCTb.
3. JlromuHecnieHIHs (XOJIOAHOE CBEUCHUE).
4. Tpubosnextpudeckuii 3PQexT.

Bapuanm Ne 2.

1. Ilenbro 060raTUTEIHHBIX MPOIECCOB SBISETCS:

1. Brigenenue MeTaisioB U3 XUMUYECKUX COCAMHEHUH U OTJEICHIE HEMETANTUYECKUX
KOMITOHEHTOB.

2. OumcTKa METaNIOB OT HEXKENATEIbHBIX TPHUMECEH.

3. OraeneHue NOJE3HBIX MUHEPATIOB OT BMEILAIOIIEH OPOJIbI U BPEAHBIX TpUMEcel U
[I0JIy4YE€HUE KOHIIEHTPATOB, 110 CBOEMY KaueCTBY YJOBJIETBOPSIOIINX TPEOOBAHUAM
MOCIIEAYIOLIUX MEPEIETIOB.

4. U3BrneueHue OTIEIbHBIX COCTABISAIOLIMX TBEPIOT0 MaTeprasa ¢ IOMOIBIO PACTBOPUTEIIS.

2. lleHHBIM KOMIIOHEHTOM Ha3bIBACTCS:

1. CxomieHHe MOJE3HBIX HCKOTAEMBIX B 36MHOM KOpe.

2. DneMeHT WIH IPUPOTHBIA MUHEPAI, C IEJIbIO MOIyYeHUsI KOTOPOTo T0ObIBAETCS MOJIE3HOE
HCKOIIaeMOe€.

3. IIpupoanoe xumMuyecKoe coeIMHEHNE, 00pa3yIoleecs NPy Pa3IUYHBIX
(UBUKO-XMMHYECKUX MPOIIECCaX, MPOTESKAOIINX B TIIyOMHAX U HA ITOBEPXHOCTH 3EMIIH.
DNEeMEeHTHI WK MPUPOIHBIE MUHEPAIIbI, KOTOPBIE YXYALIAIOT KaYeCTBO KOHIIEHTPATOB.
O} PexTUBHOCT 00OTANIECHUS XapaKTEPH3YET...

MOJIHOTY OTJENIEHHUSI MEJIKOTO MaTepuaina OT KPYIHOTO.

U3BJIEYEHHE IPAHUYHOIO KJIacca KPYIHOCTHU B CJIUB UJIU B TIECKHU.

JIOJTEO [IEHHOTO KOMITOHEHTA, IEPelIe/IIero B KOHIIEHTPAT U3 UCXOIHOU PY/IbL.
CTENEHb NPUOIMKEHHS pEaJIbHOTO IpoIiecca 000TralleHus K UACAIbHOMY.
BoaHo-1mamoBasi cxema oKa3bIBAET:

. IlyTu cnenoBaHus MOJAE3HOTO UCKOMIAEMOT0 U MPOTYKTOB 00OTallleHuUs C YCIOBHBIM
M300paXeHHEM armaparos.

2. llepeueHb u MOCIENOBATEIHHOCT TEXHOJIOTHYECKUX MPOIIECCOB U OTIEPALNN, KOTOPHIM
MOABEPraeTcs MOJIE3HOE UCKOMAEMOE.

3. KommvecTBeHHBIE MOKA3aTeNN 000TAICHHS JIs1 KaXKI0W OTIeparnuy 1 MPOIAYKTOB.

4. KonudecTBo BOJBI, 100aBIsIEeMOE B OTJEIbHBIE OMEPAIlH U TPOIYKTHI.

PP ONMNE WA

5. Kakas u3 nepeunciieHHbIX onepanuii He OTHOCUTCS K OATOTOBUTEIbHBIM Ipolieccam
oOorammenusa?
1. [pobnenue.
2. T'poxouenwue.
3.  VYcpennenue.
4. QOuncTKa CTOYHBIX BOJI.
6. UYro nmokasbIBaeT TOUYKA MEePECeYCHUs] CyMMApHOM XapaKTEPUCTHKH «I10 IUTIOCY» C OChIO
abciucc?
Pa3mep MakcuMaibHOTO KyCKa B Ipooe.
Pa3zmep MUHUMATBLHOTO KyCcKa B pooe.
CpenneMenuaHHbIN pa3Mmep.
Cpennunii quameTp Kycka.
JIOCTOMHCTBOM IITAaMIOBAaHHBIX (JINCTOBBIX) PEILIET SBISAETCS:
[TponomKUTENBHBINA CPOK CTYXKOBI M IOCTOSIHHBIN pa3Mep OTBEPCTHI.
Bonbias monians «KUBOTO CEUEHUSD.
Manas niouaab «KUBOTO CEUSHUS.
beICcTpBIi U3HOC, pa3pbIB U CMELIEHUE IIPOBOJIOYEK.
®dopmymna ais pacdera 3OPEKTUBHOCTH TPOXOUCHUS:
E=¢; — v,
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YemM omnpenenseTcs rN1aBHbIM 00pa30M KOHEUYHasi KPYIHOCTh APO0JIEHOr0 IPOoAyKTa?
Pa3mepom BKpamieHHOCTH 3€pEH MOJIE3HBIX MUHEPAJIOB.
Kpenoctbio pyasl.
MaccoBoit A0Jiel LIEHHOTO KOMITOHEHTA B PYJE.
KpynHOCTBIO MCXOTHON PyIbI.
0. Kakum 00pa3zom mpoMCXOIUT MPOIECC IPOOJICHUS B KOHYCHBIX JPOOHITKAX ?
3a cueT IMHAMHUYECKOro BO3AECHCTBUS pOTOpA.

2. 3acuer pa3gaBIMBaHUA MEXIY ABYMS TUTUTAMH.

3. 3acuer 3KCLEHTPUYHOTO IBUKECHUSI BHYTPEHHET0 KOHYca.

4. 3a cuer 3aXBaTbIBaHUs 3yObsIMH U pacKaJlbIBaHUs 10 TPeOyeMOil KpyITHOCTH.

11. TlonsATHE O THIPABINYECKON KiIacCHUPUKAIIH.

1. Ilponecc pa3aeneHus cMeCH MUHEPAIbHBIX 3€PEH Ha KJIACChl KPYITHOCTHU IO CKOPOCTSAM
OCaXkJIeHUs B BOAHOM cpere.

2. Tlpouecc pa3aeneHus CMECH MUHEPAIBHBIX 3€PEH Ha KIJIAcChl KPYITHOCTHU TI0 CKOPOCTSIM
OCaXKJIeHHs B BO3YIIHOM cperie.

3. Ilpomuecc pa3aeneHust CMECH MUHEPAITBHBIX 3€PEH Ha KIIACChl KPYITHOCTH TPY TIOMOIITN
IIPOCEUBAIOLIUX TOBEPXHOCTEN.

4. Ilpouecc pa3neneHus: cMeCH MUHEPATIBHBIX 3€pPEH 10 INIOTHOCTH B BOJHOU Cpee,
MyJbCUPYIOLIEH OTHOCUTENBHO PA3AEIAEMON CMECH B BEPTUKAIIBHOM HallpaBICHHUH.

12. Tlporecc pa3aesieHus YacTHIl B TSKEIBIX cpesiaX (CYCIeH3HsIX ) IPOUCXOJINT:

1. TIlo maoTHOCTH YaCTHILI.

2. Tlo cKOpOCTSIM MaJICHUsT YaCTHIL B CPEIe.

3. Ilo xpynHOCTH YacTuL.

4. Ilo ¢popme vacTuil.

13. T'maBHBIM JOCTOMHCTBOM (PJIOTALIMOHHOTO METOAa 00OTAIIEHUS SIBIISETCS:
Hwuskuii pacxos 37€KTPOIHEPTUH.
2. IIpocroTa mpoU3BOJCTBEHHOIO KOMILIEKCA.

3. OtHocuTeNbHAs ACTIeBU3HA MTOTyYSHHUS KOHIICHTPATOB.

4. YHHMBEpCaJIbHOCTh, BO3MOXKHOCTh pa3fiefeHHs JF0ObIX MUHEPAIbHBIX KOMIUIEKCOB.

14. B xakux moJsix MpOMCXOJIUT MarHuTHas cernapanus?

1. B snexkrtpuueckux mossx.

2. B HEOMHOPOIHBIX MATHUTHBIX IOJISIX.

3. B 0JHOPOAHBIX MarHUTHBIX MOJISX.

4. B a1eKTpOMarHUTHBIX MOJISX.

15. OGnacTh NpUMEHEHUs JIEKTPUIECKON cenapariu:

1. OoborameHue py1 4epHbIX METAIIJIOB.

2. OOoraieHne TeXHOJIOTHYECKOTO ChIPhs C HU3KON MAacCOBOM J10JIeH IIEHHBIX
KOMITOHEHTOB.

3. JloBoJKa HEKOHIMIIMOHHBIX KOHLIEHTPATOB P/l PEIKUX METAJUIOB, KEPAMUYECKOT'O CHIPhS,
CIIIOJI, aJIMa30B.

4. Oo0orarieHue Bcex TUIIOB MUHEPAIBHOTO CHIPBSI.

PONMEOA

PP
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Bapuanm Ne 3.
Kakoe u3 nepeuncieHHbIX MMOJIe3HbIX HCKOMAEMbIX HE MoABepraeTcs 00orameHuo?
Hedts.
KenesucTpie KBapIUTHI.
boxkcursl.
Anmasbl.
XBOCTaMH Ha3bIBACTCS:
1. TIIpoaykt, B KOTOPOM MaccoBasi J10Ji LIEHHOTO KOMIIOHEHTA BBILIE, YeM B UCXOJIHOM py/ie,
HO HIDKE 4eM TpeOyeMasi B KOHIIEHTpATe.
2. IIpomykr, B KOTOPOM MaccoBasi J0JIsI LIGHHOTO KOMIIOHEHTA 3HAYUTEIbHO BhIIIE, YEM B
HCXOIHOM pyae.
3. IIpoaykT, B KOTOpBII BIAENISETCS OOJIbIIAs YACTh BMEIIAIOLIEH TOPOJIbI U
HE3HAUYUTENbHAsA YaCTh IEHHOTO KOMIIOHEHTA.
[TpoaykT, mocTynaromuii B 100y0 onepaino o0orameHus 1 B Jito0yio MallluHy.
Kaxoit u3 nepeqnciieHHbIX MPOIIECCOB HE OTHOCUTCS K COOCTBEHHO 000OTaTUTEIbHBIM?
MarnutHas cenaparusi.
DJneKTpuuecKas cernaparmsi.
Panmomerpuueckas cenapaius.
Arnomepanus.
CHUTOBBIM aHAJIN30M Ha3bIBACTCS:
N3mepenne KpyImHbIX KyCKOB IO TPEM B3aUMHO NEPIICHIUKYIISIPHBIM HAIPABJICHUSIM.
2. Pasnenenue Matepuana 1o CKOpOCTH MaJeHUS YAaCTHUI] Pa3TUYHON KPYITHOCTH B BOJHOMN
cpene.
3. HW3mepenue yacTuil o MUKPOCKOIIOM U KIIaCCU(UKALIUS UX HA TPYIIIHI B Y3KUX
IpaHULIaX ONPEEIECHHBIX Pa3MEPOB.
4. PacceB mpoObl MaTeprasa Ha HECKOIbKUX CUTaX C PA3IMYHBIMU CTaHAAPTHBIMU
pa3MepamMu OTBEPCTUN 3aJaHHOTO MOAYJISL.
5. Kaxkoro Ha3zHaueHue ornepamnyy KOHTPOIBHOT'O TPOXOUYEHHUS B CXeMaX PYAOMOATOTOBKH?
1. JIns KOHTpOJI KPYMHOCTH APOOIEHOTI0 MIPOAYKTA.
2. Jlnsg momydeHusl TOBAPHOTO MPOIYKTa 3a1aHHOM KPYITHOCTH.
3. Jlns pa3zgeneHust MaTepuaia Ha HECKOJIBKO KJIACCOB KPYITHOCTH Tepe] KOHI[CHTpaIuel Ha
CTOJIAX.
4. Jlng oTneneHus TOTOBOTO MO KPYIMHOCTH MPOJIYKTa OT UCXOAHOTO MaTepuana,
MOCTYMAIOIETo Ha IpOoOIeHHE.
6. Kax BimseT yroy HaKJIOHa MPOCEHBAOIIEH MOBEPXHOCTH IPOXOTA HA €ro
MPOU3BOUTENBHOCTD U A3P(HEKTUBHOCTH TPOXOUEHUS?
1. He Bnuser.
2. Yewm OoJbliie yroil HAKJIOHA, TEM BBIIIE MPOU3BOAUTEIHHOCTh TPOX0Ta U 3((HEKTUBHOCTH
TPOXOUYCHHUS.
3. Uewm OombIiie yroy HaKJIOHA, TEM BBIIIE MPOU3BOAUTEIHLHOCTh TPOXOTA U HUXKE
3¢ (PEKTUBHOCTD TPOXOUCHUS.
4. Yewm OombIiie yroy HaKJIOHA, TEM MEHbIIIE IPOU3BOAUTEILHOCTD IPOX0Ta U OOJIBIIE
3¢ (PEKTUBHOCTD TPOXOUCHUS.
7. Kakoe apobneHue Ha3bIBa€TCS MEIKUM?
Ot 1500-500 10 350-100 mm.
Ot 350-100 1o 100-40 mm.
Ot 100-40 go 30-10 mm.
Ot 30-10 o 3 mm.
Cnioco0 pa3rpy3ku U3MeIbU€HHOTO MPOAYKTa U3 CTEPKHEBOW MEIbHUIIbL:
CBOOOIHBIM CIIMBOM UY€pe3 Pa3rpy30uHyIo Hangy.
JIndrépamMu NpUHYAUTEIHHO yIATSETCS U3 MEJTbHULIBI.
UYepes HapyKHOE LUIUHIPUUECKOE CUTO.
UYepes pemnieTky ¢ measMi KITHHOOOpa3HOU (GOpMBI.
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Kakoli u3 mepeuncieHHbIX anmnapaToB OTHOCUTCS K IIEHTPOOSKHBIM KiaccudukaTopam?
CrnupanbHbIN KiIaccupUKaTop.

Peeunsiii kmaccudukarop.

[TupamMuganbHBIA K1acCUpUKATOP.

I'uaponuKIIOH.

0. ®dnoraunoHHOE 0OOTAIIEHHE OCHOBAHO:

Ha paznnuun B cMaunBaeMOCTH MUHEPAJIOB.

Ha pa3znuuuu B JIOTHOCTSIX MUHEPAJIOB.

Ha pasznuuuu B BeTe MUHEPAJIOB.

Ha pasznuuuu MuHepaioB B CHOCOOHOCTH OTPaXKaTh, MPOIYCKATh, MPEIOMIISATH CBET.
11. Ha3uadeHue peareHTOB - coOupareneit Bo (iaoranuu:
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1. s rugpodoOusariuy MOBEPXHOCTH YaCTHII.
2. Jlns ruppodunnsanny moBEpXHOCTH YacTHUIL.
3. nsa usmenenus pH ¢uioTannoHHON| MyIbIIBL.

4. Jlng n3MEHEHUs HOHHOT'O COCTaBa IYJIbIIbL.
12. Kakoii U3 nepeynclieHHbIX anmnapaToB HE SBISETCS TPAaBUTAIIIOHHBIM?
BunToBOI1 cenapaTop.

2. TsxenmocpedHbI KOHYCHBIN cemnaparop.

3.  DJeKTpocTaTHYECKHH cenapaTop.

4, TIneBMaTHUYECKHI cemaparTop.

13. OrnuuuTenbHON 0COOEHHOCTHIO CEeNapaToOpOB ISl 00OTAICHNS CIIA0OMarHUTHBIX PY/I
SABIISETCS:

1. Hanuuue BaHHBIL

2. Hamnuune 6apabaHa 3 HEMarHUTHOT'O MaTepuaa.

3. Hanuune MarHUTHOM CUCTEMBI U3 MTOCTOSIHHBIX MarHUTOB.

4. Hanuuue paGoueit 30HbI MAJNION ATUHHBI U BBICOTHI C BBICOKOM HAMPSKEHHOCTHIO MOJIS.

14. Heo06xoaumbIM yCIOBHEM pa3JesIe€HNs MUHEPAJIOB MPU 3JIEKTPUUECKOMN cenapanuu
SBIISIETCS:

1. IlpumeHeHue peareHTOB.

2. Co3panue cpelibl pa3/ieleHus IPOMEXYTOYHON MIIOTHOCTU MEXKAY MIOTHOCTAMHU
pazzenseMbIX MUHEPaJIOB.

3. Co3aaHue HEOTHOPOIHOT'O MArHUTHOT'O TTOJIS.

4. 3apsaaka 4acTHIl TEM WJIM UHBIM CIIOCOOOM.

15. Ilenbro 000TaTUTENHHBIX MPOIIECCOB SBISETCS:

1. Beizenenue MeTaioB U3 XMMUYECKUX COEAMHEHUN U OT/EJIEHNE HEMETAUINYECKUX
KOMIIOHEHTOB.

2. OuncTKa METaNIOB OT HEXKEJIATSIIbHBIX TPHMECEH.

3. Ortnenenue 1noyie3HbIX MUHEPAJIOB OT BMEIAIOLIEH MOPO/Ibl U BPEAHBIX IpUMecei U
pasziesieHne KOMIIOHEHTOB Ha Psi/i IPOAYKTOB, IPUTOIHBIX Ul JaJbHEHIIeH nepepadoTKH.

4. U3BneuyeHHEe OTJEIBHBIX COCTABIISIOMINX TBEPIOTO MOJIE3HOTO UCKOMAEMOT0 C TOMOIIBIO
pacTBOPUTEIIS.

=

Koumponvnas paboma Nel

HamnucaTps Ha3BaHWE MPOAYKTOB OOOTAIICHUS U JaTh UM OTPEIeIICHUS.

Hamucats ocHOBHBIE MOKa3aTe N MPOAYKTOB oboraimenus. JaTe onpeneneHus u HarucaTh
(bOopMyITBI TSI UX OTIPEACTICHUSI.

Koumponvnas paboma No2

[To mpencTaBneHHBIM JAHHBIM TTOCTPOUTH CUTOBYIO XapakTepucTuky. [1o rpaduky
OTpeeNuTh: MaKCUMaJIbHBIN pa3Mep MaTepuaia B npole, cpeaHui pa3Mep, peodiajaHue
YaCTHI], YACTHBIN BBIXOJ] KJIACCOB.

Koumponvnas paboma Ne3

[TpuBecTH 3cKKU3 000PYTOBAHHS HA BEIOOD JIIsI TPOXOUYEHUS, TPOOJICHUS WIIH U3METTbUCHHSL.
Hanucats npunimn paboTel 000pyA0BaHUs, JOCTOMHCTBA U HEJAOCTATKH.



Koumponvnas paboma Ne4

[TpuBecTH 3ckn3 000pyOBAHUS AJIsl TPABUTALMOHHOIO ¥ MAarHUTHOTO 0OOTaIlleHuUs OJIE3HbIX
ucKomnaeMbIXx. Hanrcats mpuHIUI paboThl 000pYyA0BaHUs, JOCTOUHCTBA U HEIOCTATKH.

Hanucath 1 npeacTaBUTh CXEMaTUYHO MEXaHU3M JeHCcTBUS (IIOTALIMOHHBIX PEareHTOB.

Koumponvnas paboma Nos

Knaccugukanus onepanuii o0e3BoxxuBanus. MIx Ha3HaueHuUs, JOCTOMHCTBA U HEAOCTATKU
onepauui.

Koumponvnas paboma No6

[TpuBecTH NPUHIMIHAIBEHYIO CXeMY 000TaIlIeHUs] MAaTHETUTOBON PY/IBL.

IlpumepHnulit nepeuens mem u 3a0anuil 011 NOO2OMOBKU K IK3AMEHY:
Kakue cBoiicTBa MUHEPAJIOB UCIIOJIb3YIOTCS IIPU Pa3IMUHbIX METOJaX 000raleHus?
Korna Heo0XxoauMo NPUMEHATh MEXaHUYeCcKoe oboraieHue?
W3 xakux omeparuii COCTOAT MPOLECChl 00oTareHus ?
Kakue npoueccsl nepepaboTKH MUHEPAIBHOTO ChIPbsl HA3bIBAIOTCS MOATOTOBUTEIbHBIMU?
Kaxkue mpoiieccsl nepepadoTKu MUHEPATILHOTO CHIPhS Ha3bIBAIOTCS OCHOBHBIMU?
Kakue npoueccsl nepepaboTKi MUHEPAILHOTO ChIPbs HA3bIBAIOTCSA BCIOMOTaTeIbHBIMU?
Kakue npoykThl ojydaroT B pe3ybTaTe oooramieHus?

8. UYewm ompenensiercs npeAeabHO BO3MOXKHAs MaccoBasi J10JIs1 LIEHHOTO KOMIIOHEHTA B
KOHIIEHTpaTe?

9. IlpuBenuTe KaueCTBEHHYIO CXeMYy O0OralleHUs U CXeMy LIelH anmnapaTos.

10. Yewm ompenensercsi KpyImHOCTb, 0 KOTOPOH MOJIE3HOE UCKOMIAeMOe IpOOHTCS,
u3MenbyaeTcs nepen odorameHuem?

11. Tlouemy mpumeHsieTcs cTanuanbHoe ApobiaeHne? UTo Ha3pIBaeTCs OTKPBITHIM U
3aMKHYTBIM LIUKJIOM JApOoOsIeHus?

12. Kakwue anmmapaTsl HCTIOIB3YIOTCS U APOOICHUS U U3MEITBUYCHUS PYy/IbI?

13. B yem cocrouT Ha3zHauEHUE ONepaluii rpoXoueHus, KiaccupuKanumu?

14. Kakue anmapatbl HCTIONB3YIOTCA JUISl ONEpalliii TPOXOYEHHUS U KiIacCUPUKAUu?

15. Kaxue 3aKOHOMEPHOCTH JIeXaT B OCHOBE IPaBUTAIIMOHHOTI'O Mpoliecca 00oramieHus?
Knaccugukanus rpaBUTalluOHHBIX [TPOLIECCOB.

16. UYro Ha3bIBaeTcs mporueccoM oTcaaku? OTcaouHble MALTHHBIL.

17. Kaxwue cuibl qeiCTBYIOT Ha MHHEPAJIbHBIE YaCTUIIBI HA TOBEPXHOCTH KOHIICHTPAIIMOHHOTO
crona?

18. Kakwue moJie3Hble HCKOITaeMble 000TaMal0TCsl Ha KOHIICHTPAIIMOHHBIX CTOIaX?
OOorarieHre Ha BUHTOBBIX CeNaparopax U KOHLUEHTPAIIMOHHBIX CTOMAX.

19. UYro Takoe TspKenas cpena M Kakue THUIIBI TSDKENBIX CPell BCTPEYArOTCs B IPAKTUKE
oOorareHus?

20. B uewm 3akimrouaeTcs CynIHOCTh IMPOIECCa PA3/IEICHHUs B TSDKENbBIX Cpeaax?

21. Kaxkwue cyniecTByIOT OCHOBHBIE THIIBI AllIIAPATOB ISl pa3fAeieHUs B TSKEIBbIX CyCIEeH3UsIX ?
OnumuTe TPUHIAI WX pabOTHI.

22. Knaccuduxanus (GiaoTalMoHHBIX IpolieccoB. B uem 3akitouaercs npouecc (aoraruun?

23. Yo Ha3BIBaeTCS KPaeBbIM YIIIOM CMaunBaHU?

24. KakoBo Ha3HaueHHE (PIOTALIMOHHBIX PEAreHTOB, UX KiIaccu(puKaIus?

25. B 4yem npeumymniecTBO (hIOTaIMOHHOTO METO0/1a 000TaICHHS ITepe OCTATLHBIMHE?

26. Yrto Ha3bIBaeTcs npsAMoil u oOpatHoii ¢puotanueit? Kakue onepauuu dnotanuu
Ha3bIBAIOTCSI OCHOBHBIMH, TIEPEYNCTHHIMHU, KOHTPOJIHHBIMU?

27. Kax BBIIENSAIOTCS IEHHBIE KOMIIOHEHTHI ITPU CENIEKTUBHON M KOJJIEKTUBHO-CENIEKTUBHON
cxemax ¢uioranun?

28. Knaccuduxanus ¢paotaiMoHHbIX MaliiH. BeomorarensHoe (ioTaroHHOe
obopyoBaHue.

29. MarHuTHOE I0JI€ U €r0 CBOWCcTBAa. MarHuTHasi BOCIIPUUMYHBOCTb.

30. Kak paznmuuaroT MHHEPAJIbl IO MarHUTHBIM cBoicTBamM? Kakoii cuiibl TpeOyroTes
MarHuTHBIE MOJIS JJIs1 KX oOoramieHus?

31. OTKpbIThIE U 3aMKHYTbl€ MarHUTHBIE CUCTEMbI. MarHUTHBIE 110JIs CENapaToOpoB.

NoakownhE



32. Kakue CymecTBYyIOT THIIBI MArHUTHBIX CENapaTopoB?

33. MarnuTtHbIe cenapaTopsl j1s1 000TalIeHHs] CUIIbHOMAarHUTHBIX PY/I.

34. MarHuTHbIe cenapaTopsl 1yt o0orameHus: ciaboOMarHUTHBIX PY/I.

35. HazoBure MeToxbI 1 anmaparsl 00€3BOKHBAHUS TPOAYKTOB 00OTAICHHS.

Llenpto nmaGopaTopHBIX pabOT 1O JAHHOW JWCHUIUIMHE SIBJISETCS IMPAKTHYECKOE
03HAa-KOMJIEHHE CTYICHTOB C PA3IUYHBIMU IPOIECCAMH U METOAaMH OOOTAIICHUs TOJIE3HBIX
HCKOITaeMbIX, a TAK)KE TIOJTYYCHUE HABBIKOB IO BBHIIIOJHEHUIO Pa3IMYHBIX ONBITOB. B wacTHOCTH,
CTYACHT JIOJKEH YMETh MPaBHILHO 000CHOBATH MPUMEHEHHE MPOIECCa TN METO1a 000TaleHUs
JUIS 33JIaHHOTO THIIA PYJIbl, PACCUUTATh OCHOBHBIC IOKa3aTeIH OOOTAIICHUS W TPEACTABUTH
UHIWBUAYAIbHBIA OTYeT. Bce TodydeHHBIe SKCIepUMEHTAIbHbIE JaHHBIE HEOOXOIMMO
NPOAHAJIM3UPOBaTh, MPOBEPHUTH BBIIIOJHEHA JIM OCHOBHAs IIeNb paboThI, CHOPMYIUPOBATH
BBIBOABI. EciaM moiyueHbl HU3KHE TEXHOJOTHUYECKHE TOKa3arenu oOoramieHus, yKas3aTb
BO3MOXKHbBIE IIPUYMHBI U ITYTH TIOBBIIICHUS TOKA3aTEICH.

[Tpu BeIONTHEHNH PAOOT CTPOTO COOIIIOIATH MTPAaBHIIa TEXHUKH O€30MACHOCTH U HH-CTPYKIHH
1o paboTe ¢ anmaparypoii.

[lepeuens 1abopaTopHbIX PadOT:

H3yueHne paboThI IEKOBOM IPOOUIIKU M TPOU3BOJICTBO CUTOBOTO aHAIIN3a

N3yuenne paboThl THPAIIMOHHOTO TPOXOTA U orpeeseHne 3P (HEeKTUBHOCTH TPOXOUCHUS
W3yueHue mporecca U3MEIbYCHUS Pyl B IIIAPOBOI METbHHUIIE

OO0orarenue xeJe3HbIX Py Ha MAarHUTHOM CETapaTope

OO6oraieHre NOTUMETAIUIMYECKHUX PY/ [0 CXeMe MPSAMOI CeNEeKTUBHOM (IoTaIiu
OboranieHre moIe3HbIX UCKOMAEMbIX Ha KOHIIEHTPAIIHOHHOM CTOJIE.

ouhkwdpE






puioxenne 2
OueHovHbIe CPpeACTBA /1Jisl MPOBeIeHUS IPOMEKYTOUHOI aTTeCTALNHU

a) [lnanupyembie pe3yJbTAaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA /ISl POBEACHUS NMPOMEKYTOUHON aTTecTAlNM:

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 JOJIIO MEAU B KOHLIEHTPATE, COCTOSIILEM U3 IMPUTA U MUHEPAJIOB, YKa3aHHBIX B
36MHON KOpBl, OCHOBHBIE | Tabuu1ie (10 3aJaHUIO)

CBOMCTBA MUHEpanoB | Peuwuums 3a0auy:

pa3nuyHBIX  KjaccoB U [ OmpenenuTh TEXHOIOTHYECKHE TTOKa3aTen 000TaleHuss MeTHON PYy/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 M€I[HI:II71 KOHLCHTpPAT,

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

Pe3ynbrarhl pacuera TEXHOIOTMUECKUX MOKa3aTenell opopMHUTh B BUJI€ CTAHIAPTHOM TaOIMIIBI.
OnpenenuTs MapKy METHOTO KOHIIEHTpaTa U3 TaoJ.

Pewiumo 3a0auy:

Ornpenenutb MacCOBYIO JIOJIIO IIMHKA B KOHLEHTPATE, COCTOSIIEM U3 TUPUTA 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 npoueccsl nepepadOTKi MHHEPAIHLHOTO ChIPbs HA3bIBAIOTCS IOTOTOBUTEILHBIMU?

2. Kakwue mporieccsl nepepaboTKi MHHEPATLHOTO CHIPhS HA3bIBAIOTCS OCHOBHBIMU?

3. Kakue nporieccsl nepepaboTKu MUHEPAIBHOTO ChIPbsl HAa3bIBAIOTCS BCIIOMOTaTeIbHBIMU?

4. CymHOCTb, TJIaBHBIE 0COOEHHOCTH M KJacCU(UKAIUs 000TraTUTEIBHBIX MPOIECCOB.




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 ompeessieTcs: MpeAeIbHO BO3MOXHASE MACCOBAs JI0JIs IICHHOTO KOMITIOHEHTA B KOHIICHTpaTe?

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 IK3ameny:

. Kakue cBoiicTBa MHHEpPaIOB UCIOJIB3YIOTCS NP Pa3IMYHBIX METOAAX 0OOrameHus?

. Korna HeoOxoauMo npuMeHsTh MeXaHn4decKoe odoramienne?

. I3 xakux oneparuii cocToaT nporecchl 00orameHus?

. Kakue nporiecchl mepepaboTK MHHEPAITBHOTO ChIPhS HA3BIBAIOTCS MOATOTOBUTEIHLHBIMU?

. Kakue npoueccel nepepaboTKi MUHEPAILHOTO ChIPbs HA3bIBAIOTCS OCHOBHBIMU?

. Kakue mporecchl mepepaboTKi MHHEPAITBHOTO ChIPhS HA3BIBAIOTCSI BCIIOMOTATEIIBHBIMU ?

. Kakue npoaykTsl mosydaror B pe3ysibTaTe 00orameHus?

. UeM onpezensercs npeaenbHO BO3MOKHAsE MAacCoBast 10JIsl HIEHHOTO KOMIIOHEHTa B KOHLIEHTpaTe?
. IIpuBeuTe KaUECTBEHHYIO CXeMY O0OTaIlleH!Us U CXEMY LIETH arnapaToB.

10. Yem onpenensieTcss KpymHOCTh, 10 KOTOPO MOJI€3HOE UCKOIAEMOE IPOOUTCS, U3MENIbYAETCs ITepet
oOorareHuem?
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Ilpumepnvie npakmuyeckue 3a0anus 014 IK3IAMena:

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 XBOCTbI Ul YCJIOBUM, YKa3aHHBIX B Ta0II.

Pe3ynbrarhl pacuera TEXHOJIOTMUECKUX MOKa3aTenell opopMHUTh B BUJI€ CTAHIAPTHOM TaOIMIIbI.




0) Ilopsanoxk mnpoBedeHHs] NPOMEXKYTOYHON AaTTeCTAllMM, IOKAa3aTeJM W KPHUTEPHH
OLlCHUBAHHA:

[Tpomexxyrounast arTecTanuss N0 JucHMIUIMHE «OO0OrameHne IMOJE3HbIX HCKOMAeMBbIX)
BKJIIOYAET TEOPETHUECKUE BOIPOCHI, 103BOJIAIOLINE OLIEHUTh YPOBEHb YCBOCHMSI 00yUYarOIIUMUCS
3HaHUH, W TPAKTHYECKHE 3a/laHus, BBIBISIONIME CTENEHb CHOPMHPOBAHHOCTH 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 MPOBOAMUTCSA IO OMIIETaM, OXBaThIBAIOUIMM BeCh NpoiJeHHbI Marepuan. Ilo
OKOHUYAHUU OTBETA 3K3aMEHATOpP MOXET 3a/aTh CTYJEHTY JAOIOJIHUTEIbHBIE M YTOYHSIOLINE
Bonpockl. [1on0KUTENbHBIM TaKke OyAeT CTpeMJICHHE CTYAEHTAa W3JIOKUTh PAa3JIMYHbIE TOUKU
3peHHsl Ha paccMaTpUBAacMyIO IpOOJieMy, BBIPAa3UTh CBOE OTHOIIEHHWE 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.



