MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUHNCKOU OEJEPAIINN

T ®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
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PABOYASA NTPOTPAMMA JUCHUIIJIMHBI (MOAYJIS)

OBOTI'ALIIEHUE I10JIE3HBIX HCKOIIAEMBIX

Hanpasnenue noaroToBku (CrenuagbHOCTD)
21.05.04 I'opHoe nemno

HamnpasnenHnocTs (nmpoduias/criennanu3ams ) IporpaMMbl
I'opHble MamHbI 1 000pyI0BaHHE

YpoBeHb BhICIIET0 00Pa30BAHMUS - CTICIIHAIUTET

®opma oOyueHus
3a04Has

Uuctutyt/ pakynprer MHCTUTYT rOpHOTO J€s1a U TpaHCIopTa

["eomorum, MmapKIeiaepcKoro aena u 00oraneHus MoJIe3HBIX

Kadenpa
HCKOTMIAeMBIX

Kypce 4

Maruauroropck
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Pabouas mnporpamma cocraBneHa Ha ocHoBe @OI'OC BO - cnoeumanurter 10
cnenuanbaocTr 21.05.04 'oproe neno (mpuka3 Munoboprayku Poccuu ot 12.08.2020 r. Ne 987)

Pabouass mporpamma paccMoTpeHa W ojo0OpeHa Ha 3acenanuu kadenpsl [eonmoruw,
MapKIIEHIEPCKOTo Jieia U 000TaleHHUS ITOJIE3HBIX HCKOTTAEMBIX
12.02.2024, npotoxon Ne 5 et

3aB. Kadeapoii = W.A. Tpumun

Pabouas nporpamma oo6pena metonuueckor komuccued U IuT

19.02.2024 r. mporokon Ne 3
IIpencenarens ;; ‘Z’: N.A. ITeiTanes
CornacoBaHo:

3aB. xadenpoii ['opHBIX MalIMH U TPAHCTIOPTHO-TEXHOJOTHICCKUX KOMILICKCOB

\9% A.N. Kypoukun

PaGoyvas mporpamMma cocraBiieHa: ﬁ%

nouenT kadpeapel  MAnOI1N, kanz. TeXH. HayK H.A. Cenunkuna

Peuensenr:
Benymmii cienuanuct OO0 «YpanxuMcepBUC» , KaH. TEXH. HAyK

///,,-4 ~_ _B.II Tansmos

(



JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM rofy Ha 3aceanuu Kadeapsl ['eonoruu, MapKieiiiepcKkoro aeia u 00orameHus

IIporokomor 20 1. Ne

3aB. kadeapoii I/I.A.ﬁ)I/IH_II/IH

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM roy Ha 3aceqanuu Kadeapsl ['eonoruu, MapKIeiiiepcKkoro ieia u 00orameHus

IIporokomor 20 1. Ne

3aB. kadempoii I/I.A.ﬁ)HmHH

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3acenaHuu kageapsl 1 'eo0ruu, MapKIieiaepekoro aeia u 000orareH s

IIporokomor 20 1. Ne

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

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3acemaHuu kageapsl [ 'eo0ruu, MapKIieiaepekoro aeia u 000orareH st

IIporokomor 20 1. Ne

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

Pabouas mporpamma nepecmotpena, o0cyxaeHa u ogoopena ais peanuzanuu B 2029 - 2030
y4eOHOM TOJly Ha 3acefaHuu kadeapsl ['eonoruu, MapKIeHIepcKoro aenia u 00orameHms

[Iporokom ot 20 1. Ne

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

Pabouas mporpamma nepecmMotpena, odcyxaeHa u ogoopena s peanuszanuu B 2030 - 2031
y4aeOHOM TOJly Ha 3acefaHuu kKadenpsl ['eonoruu, MapKIeiaepckoro iemaa 1 o0orameHus

[Iporokom ot 20 . Ne

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

Pabouas mporpamma rnepecMoTpena, o0cyxieHa u ogoopena s peanmsanuu B 2031 - 2032
yueOHOM rojy Ha 3aceqaHuu Kadeapsl [ €ooruu, MapKIei1epcKoro jieia u 00orameHus

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




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

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

pI(SAI (O

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

Jucnuiuimaa OOoraimieHne TOJIEe3HBIX HCKOMAEMbIX BXOIHMT B 00S3aTElIbHYIO YacTb
y4eOHOro riana 00pa3oBaTeIbHON MPOTPAMMBI.

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

Xumus
duzuka
T'eonorus

WudopmanroHHbIe TEXHOIOTHA

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

O60cHOBaHME IPOEKTHBIX PELICHUH

Mexannueckoe 000pyoBaHnEe 000raTUTEIbHBIX (hadpuK

IIpon3BOACTBEHHBIN MEHEIKMEHT

TexHosorus Npon3BoACTBa padoT

ITonroroBka k cade u cjada rocyapCTBEHHOTO SK3aMEHa

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

YUCJIC:

— 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

AynutopHas s
KOHTaKTHas paboTa E 3 dopma TeKyIIEero
=
B aKaJl. 4acax 5} Bnu KOHTPOJIS
Pazzen/ Tema 2, (B axaz. yacax) = A . p Kon
> 3 © | caMoCTOATENBHOM | YCIIEBaEMOCTH U
JUCLUTUTAHBI N £ < . | komnerenuuu
g £ paboTsl MPOMEKYTOYHON
nab. | mpakt. | 3 &
Tlex. Z'g aTTecTaluu
3aH. | 3aH. | O &
1. 1. Beenenue
Nzyuenue
11 1.1. Copnepxanue yHeHH
OCHOBHOH 1
TUCHUIUIMHBL, €€  3aJadd. .
JOTIOJTHUTENBHOM
3HayeHue u poJib 05 4 HTCPATYDBL 1O KonTponshas OIIK-4.1,
oborarie-Hus npu ' paryp pabota Nel OIlK-4.2
IHCIHIUINHE,
UCIIOJIb30BAHUN  Pa3IMYHBIX
KOHCIIEKTa
TIOJIE3HBIX HCKOTIAEMBIX N
JIEKLUH.
N3yuenune
OCHOBHO 1
12 1.2. Knaccubpukanus JIOTIOJTHUTENTLHOM
IIPOLIECCOB IS oGo?ameHm 4 JIUTEPaTypsl 110 Konrpoxbnaz OIK-4.1,
p patyp pabota Nel OIIK-4.2
TIOJIE3HBIX MCKOTIae-MBIX JIHC-LIUILUIHHE,
KOHCIIEKTa
JIEKIUH.
N3yuenue
1.3 1.3. Omepaiuu, HKIBI, yHeHu
OCHOBHOMH 1
CTalluH. Ouerka JIOTIOJTHUTEILHOM
3G PEKTHBHOCTH  MPOILIECCOB 4 2 TeDATYDBL 10 KonrtponbHas OIlK-4.1,
oboraiieHus u patyp pabota Nel OIIK-4.2
JTUCLIUIUINHE,
KOMILJICKCHOCTH
KOHCIIEKTa
WCIIOJI30BAHUS CHIPhS N
JICKITHH.
N3ydenne
1.4 14. TIlponyktel u .
OCHOBHOM 1
TIOKa3aTeNn oborarieHusl. OHOMHITEIbHOM
MarepuanbHelii  OanaHc 1O A Konrtponbnas OIIK-4.1,
2 JUTEPATypHI 110
TBEPAOMY, METAILTY, BOJAE B pabora Nel OIIK-4.2
THCIHIUIAHE,
TEXHOJIOTHYECKHX cxemax
oboramieHus pyn KoncriexTa
py. JIEKIIUH.
N3ydenne
15 1.5. [onsTue o YyHeHH
OCHOBHOM 1
KOJINYECTBEHHBIX OMOHHTENBHOI
XapaKTepUCTHKAX Konrponbnas OIIK-4.1,
0,5 2 JUTEPaTyphl O
BEIIECTBEHHOTO cocraBa pabora Nel OIIK-4.2
JUCLUIUINHE,
MHUHEPAJIbHOTO  CHIpbSl U
KOHCIIEKTa
MPOYKTOB 00OTAIIICHUS N
JIEKLIUH.
Uroro no pazaeny 1 14

2. 2. I'paHyIOMETPHUYCCKUI COCTaB




Nzyuenue

2.1 2.1. OCHOBHOH 1
I'panynomerpuueckuii cocras OTIOJTHUTEIBHON
psﬂ g H b MPOLYKTOB 0,5 0,5 4 ZlJH/ITepaTypr j1(o) KonrpormHas OIIK-4.1,
' ' pabota Ne 2 OIlK-4.2
o0oramieHusi, METOABl €ro JWC-LIUIINHE,
orpeJieNieHUs KOHCIIEKTa
JIEKITUH.
Nzydenne
2.2 2.2. CuroBplii aHamus. OCHOBHOMH
[Ikana KJ1accu(pUKaIny, 05 | o5 4 H;;f;fﬁ;;ﬁi%“ Konrtponbhas OIlK-4.1,
MOJYJIb HIKAJIbI ' ' pabota Ne 2 OIIK-4.2
KJac-cuduKauu AHC-ITHILIHMHE,
KOHCIIEKTa
JIEKITUH.
Nzyuenue
2.3 2.3. O6paboTtka OCHOBHO# 1
€3yJIbTaTOB OTIOJTHUTENbHOU
Il?pal}—]IYJIOMeTpI/I‘IeCKOI‘O 0,5 4.4 ZlJH/ITepaTprI o Kontponsnas OIIK-4.1,
' ' pabota Ne 2 OIIK-4.2
aHanM3a M [O-CTPOCHUE JIC-IIUIIJIMHE,
XapaKTEePUCTHK KPYIMHOCTH KOHCIIEKTa
JIEKIUH.
HWroro no pazneny 15 1 12,4
3. 3. TlonroroBurenbHbIC
TIPOLIECCHI
Nzydenne
OCHOBHOM 1
31 31 Tpoxouenme. L P 63amma .| omk-4.1,
Hasnauenue npouecca PaTypb 10 f1abopaTopHon OIIK-4.2
JTUCLUTUINHE, paboThI
KOHCIIEKTa
JICKLU.
Nzyuenue
OCHOBHOM 1
3.2 3.2. DddexkTuBHOCTH JOTIOJTHUTENIbHOU OIK-4.1
TPOXOYEHHUS, KIIaCCH(DUKAIHS 0,5 6 JUTEPATYPHI 110 OTIK- 4' 2‘
Y KOHCTPYKIIUHU TPOXOTOB JTUCLIUIUINHE,
KOHCIIEKTa
JIEKIUH.
Nzyuenue
OCHOBHOM 1
3.3 3.3. JpoGnenue. JIOTIOJTHUTEJILHON 3amura OTIK-4.1
Haznauenue IpoOeHus, 05| 05 4 JTUTEpaTypHI TIO nmabopatopHOit OIK- 4' 2‘
CTENEHb POOJICHUS JUCLIUIUINHE, paboThI '
KOHCIIEKTa
JIEKITUH.
N3ydenne
3.4 3.4. Knaccudukanus wu OCHOBHOM I
KOHCTPYKIIUU JPOOHIIOK JTst JIOTIOJTHATCIILHOH KonTponpHas OIIK-4.1,
KPYITHOTO, CpEeJHEro u 4 fIATCPATYPHI IO pabora Ne 3 OIIK-4.2
MEJIKOTO POOIIEHUS JIHICIAILTHHE,
KOHCIIEKTa
JIEKIIUH.
Nzyuenue
3.5 35. KpynHocth, mO OCHOBHOM 1
KOTOPOii HEOOXO MO OTIOJTHUTENEHOU
ILpO6€ITI> CBIpbE rilepen 4 HJ'II/ITepaTprI o Konrposbnaz OIK-4.1,
paborta Ne 3 OIIK-4.2
oborarieHreM. CxeMbl JTUCITUILIHHE,
IpoOIIeHUS KOHCIIEKTa

JIEKIUH.




Nzyuenue
OCHOBHOH U

3.6 3.6. H3MmenbueHue. JIOTIOJIHUTEIBHOMI 3amura OIK-4.1
3aKOHOMEPHOCTH  TIpoliecca 05| 05 4 JUTEPATYPHI 110 nabopatropHon OIK 4' 2‘
HM3MENTbYCHHUS JIUCIIATIIINHE, paboThI '
KOHCIIEKTA
JIEKIIHH.
Nzydenne
OCHOBHOM U
3.7 3.7. Knaccuduxanus JIOTOJTHUATEIHHOM
a3MOJILHOI'O 000 ;[I)OBaHI/ISI 4 JINTEPATYPEI 110 Kontponsnas OIIK-4.1,
p Py ’ patyp pabota Ne 3 OIIK-4.2
CXeMBI U3MENBUECHHS JIUCIATIIINHE,
KOHCIIEKTA
JIEKIIHH.
3.8 3.8. TI'mmpasiunueckas H3yuenune
KJIaccU(pUKaIUsi U €€ PoJib B OCHOBHOM 1
TEXHOJIOTHUECKUX cxemMax OIOJIHUTEIbHOM
(habpux 3aKOHOMEPHOCTHU 4 Z[JII/ITG aTypsl [0 Kontponsnas OIIK-4.1,
PHIK. p paryp paborta Ne 3 OIIK-4.2
CBOOOJHOTO U CTECHEHHOTO JUCIIUILINHE,
magenns 4Jactull. OCHOBHEIE KOHCIIEKTA
IPUHIUIBI KIacCUUKALUH JIEKIHH.
Nzyuenue
OCHOBHOM 1
3.9 3.9. Koncrpykiu N
JIOTIOJTHUTEILHOM
MEXaHUYECKUX 4 HTEDATVODL 110 KonTponshas OIIK-4.1,
KJIacCU(PHUKATOpOB,  00JIACTh paryp pabota Ne 3 OIlK-4.2
JUCIIATIIINHE,
UX TPU-MEHEHUSI
KOHCIIEKTa
JICKITUN.
Nzydenne
OCHOBHOM U
3.10 3.10. KoHcTpykimum u JTOTOJTHUATENHHOM
MIPUHIUIT pZIe(FICTBm[ 4 JIMTEPaTyphl 110 Kontponsras OIK-4.1,
P patyp pabora Ne 3 OIIK-4.2
THIIPOIIMKIIOHOB JIACIIATIIINHE,
KOHCIIEKTA
JIEKITUH.
Wroro no pazneny 15 2 44
4. 4. OCHOBHBIE MPOIIECCHI
W3yuenne
41 4.1. TI'paBuTanoHHOE e
OCHOBHOM H
oborarienne TTOJIE3HBIX JO—— ammra
HCKOMaeMbIX. TeopeTudeckue . OIIK-4.1,
0,5 4 JUTEPATYPHI 110 naboparopHon
ocHOBEI. CKOpPOCTh TaJieHHUs, OIlK-4.2
JIACIIATIIINHE, paboTh
K03 GUIUEHT
KOHCIIEKTA
paBHOMAIAEMOCTH N
JIEKITHIA.
4.2 4.2. TIpouecchr
TPaBUTAIIOHHOTO Nzyuenue
oboramieHus: MIPOMBIBKA, OCHOBHOM 1
OTCaZKa, KOHIICHTpAIMs Ha OIOJIHUTEILHOM
CTOJ‘IZ;X , 060?"21 SHII/-IIG Ha 0,5 6 21JII/ITe aTypEI 110 Kontporphas OIIK-4.1,
’ H ' patyp pabota Ne 4 OIIK-4.2
IIUTI03aX u kKenobax, JUCITUILIHHE,
BHHTO-BBIX cernaparopax, KOHCIIEKTa
oboraiieHie B  TSDKENBIX JIEKIUH.
CYCICH3HSIX
Wzyuenune
4.3 4.3. CymuHocTb YyHeHH
OCHOBHOM H
MPOIIECCOB, KOHCTPYKTHBHBIC .
JIOTIOJIHUTEIBHOMI
u TEXHOJIOTUYECKHUE 4 HTEDATYODL 10 KonTponpHas OIIK-4.1,
mapaMeTpsl  anmapaToB | paryp pabota Ne 4 OIIK-4.2
JIACIATIIINHE,
MalIlvH, MpaKTHKa 170:4
KOHCIIEKTA
TPUMEHEHUsI

JICKITUM.




Nzyuenue

4.4 4.4, MarnutHOe N
OCHOBHOH 1
oboramenue. Teoperndyeckue N
JIOTIOJTHUTENILHON 3ammra
OCHOBBI. MarauTHble 05 HTEDATYODL 110 1260DATODHO OIIK-4.1,
CBOWCTBa MHHEPAJIOB, ' paryp parop OIlK-4.2
JTUCLIUTUINHE, paboThI
MarHATHBIC oJIst
KOHCIIEKTa
CenapaTopoB N
JIEKLUH.
Nzyuenue
4.5 4.5. OGopynoBanue st yHeHy
OCHOBHOM U
MarHUTHOTO oboraieHus: .
JOIIOJTHUTENHHOM
cemaparop IS CHJIbHO H Konrtponbhas OIlK-4.1,
JIUTEPATYpPHI 110
CIIa0OMarHUTHBIX PYI; CyXHe pabora Ne 4 OIIK-4.2
JIHCIUIUINHE,
u MOKpEIe MarHuTHEIE
KOHCIIEKTa
cernapa-Topbl N
JIEKLUH.
Nzyuenue
46 4.6. Dnekrpuyeckoe OCHOBHO# 1
obOoramenue.  DusnUeCcKHe OTIOJTHUTENbHOU
OCHOBII:: nporecca Z[JII/ITG aTypHI TI0 Konrpopras OIK-4.1,
poreeea, paryp pabota Ne 4 OIIK-4.2
MOJ-TOTOBKA MarepHana K JUCLIUTUINHE,
JNEKTPHUYECKON cerapanuu KOHCIIEKTa
JIEKIUH.
Nzyuenue
OCHOBHOM 1
47 A7. Knaccudukamms N
JIOTIOJTHUTEJIbHOU
JNEKTPUYECKUX CENapaTopoB, KonTponshas OIlK-4.1,
JHUTEPATyphI IO
17 KOHCTPYKTHBHBIC u pabota Ne 4 OIlK-4.2
THCIHTUINHE,
TEXHOJIOTHYECKHE NapaMeTphl
KOHCIIEKTa
JICKLU.
Nzydenne
OCHOBHOM 1
4.8 4.8. CriennanbHbIE JOTIOJTHUTENBHOM
METO/IbI MOATOTOBKU u JIMTEPaTyphl 110 Kontponsras OIK-4.1,
patyp pabora Ne 4 OIIK-4.2
oborarieHus pya IHCIHIUINHE,
KOHCIIEKTa
JIEKITUH.
49 49. Pynopasbopka: Wzyuenue
oboramieHue 1O  TPEHHIO, OCHOBHOMH 1
opme BET, OTIOJTHUTENBHOMN
gngmli a-BUTAIIHS, §6>I<Izr’ ﬂnme aTypslI TIO Konrposbnaz OIK-4.1,
P ’ patyp paGota Ne 4 OIIK-4.2
pPyA; n30HpareIbHOe JTUCLIUIUINHE,
npobiieHue, H3MeNbYCHHE, KOHCIIEKTa
XMMH-4YeCcKoe o0oramnieHue JICKITHH.
Nzyuenue
OCHOBHOI 1
410 4.10. ®noranuoHHOE JIOTIOTHUTENBHOMN 3amura OIK-4.1
oOoramenue. Teopernueckue 0,5 JUTEPaATypHI IO naGopaTtopHoOi OIK 4' 2‘
ocHoBbl. Kunernka drmoranuu JIHUCUHILINHE, paboTsI ’
KOHCIIEKTa
JIEKIIUH.
N3ydenue
OCHOBHOM 1
411 4.11. ®noranUoHHbBIE e —
peareHTsl, 170.¢ 05 HTEDATYODL 10 Konrponbnas OIIK-4.1,
K1accuuKanus, Ha3zHauYCHUE ' patyp pabota Ne 4 OIIK-4.2
% JHCIHIUIAHE,
Y Me-XaHU3M JeHCTBUS
KOHCIIEKTa
JIEKIIUH.
Nzyuenue
OCHOBHOM 1
412 4.12. ®noranuoHHbIC OTIOJTHUTENBHON
MAIIHHBI, X Knaccmgnxaum[ Hnme aTypHI 110 Komnrpobnas OIK-4.1,
’ ’ Patyb pabota Ne 4 OIlK-4.2
KOHCTPYKIIHS JIUCIUIUINHE,
KOHCIIEKTa

JICKIIHMH.




413 4.13. IpakTHka
HIPHMEHEHUS MaIuH
Pa3INYHBIX THIIOB
(MexaHuvecKue,
MHEBMOMEXaHUIECKHE,
KOJIOHHbIE U Jp.). CXeMbl U
PEKUMBI PIIOTAIIH

Nzyuenue
OCHOBHOM U
JIOTIOJTHUTEILHOM
JTUTEpaTypHI IO
JHCIUIIINHE,
KOHCIICKTa
JIEKIIHH.

Konrtponsnas
pabota Ne 4

OIIK-4.1,
OIIK-4.2

Hroro no pasgeny

2,5

58

5. 5. O0e3BoKHMBaHNE 31
onpoOOBaHNe

5.1 5.1. OOGe3BoxuBaHHE.
Haznauenwne onepanuit
00€3BOKUBAHHS i X
KJaccU(pUKaIus

0,5

OIIK-4.1,
OIIK-4.2

52 5.2. Omnpoboanue u
KOHTPOITb Ha
000raTUTeNbHEIX  (hadpuKax.
Twurel U Ha3HaYCHUE IPOO

OIIK-4.1,
OIIK-4.2

Hroro no pazpeny

0,5

12

6. 6. OOmme cBegeHus 00
000raTUTENILHO-TEXHOIOIMYECKON
CHUCTEME

6.1 6.1. TexHoyoruyeckue
CXEMBI: KaueCTBEHHEIE,
BOJIHO-IIIJIJAMOBBIE M CX€-MBI
I[CTIH alMapaToB

OIIK-4.1,
OIIK-4.2

6.2 6.2. VYpasnenue
Ka4eCTBOM TMOJIC3HBIX
HCKOTAaeMBbIX MPU UX J00bIUE,
yCPeAHEHHE  MHHEPAIBHOTO
CBHIPbSl B TOPHOM IIeXe M Ha
000-ratutenbHOM (pabpuke

OIIK-4.1,
OIIK-4.2

6.3 6.3. TexHomorust
oborameHusi pyA  YEPHBIX,
IIBETHBIX u penxux
MeTan-noB. TpebGoBaHMs K
KauecTBy KOHIIEHTPAaTOB U
CBIPbS.

OIIK-4.1,
OIIK-4.2

Hroro no pazneny

18

Uroro 3a cemectp

158,4

OK3aMCH

Hroro no JAUCHUIIIINHE

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 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, CO3JaHUE YYEOHBIX 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
Mpe/ICTaBUTENeH pa3TUYHBIX HAYYHBIX [IKOJI, Y4YEHOTO)» 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 — MOJEIMPOBAHUE PA3IMUHBIX CHUTYallUi, CBS3AaHHBIX C BBIPAOOTKOU M
NPUHSATHEM COBMECTHBIX pEIICHHH, 00CYXIEHHUEM BOIIPOCOB B PEKUME «MO3TOBOTO IITypMay,
PEKOHCTPYKIMEH (QYHKIIMOHATIEHOTO B3aUMOJICHCTBHS B KOJIJIEKTUBE U T.I1.



PoneBass urpa — uMuTanMs WIM PEKOHCTPYKIHUS MOJEJIEH pOJIEBOr0 MOBEACHUS B
MPEJIOKEHHBIX CLIEHAPHBIX YCIOBUSX.

4. TexHOJOruK MPOEKTHOro OOy4YeHHMsS — OpraHu3aIus 00pa30BaTENBHOTO IMpolecca B
COOTBETCTBUHU C QJITOPUTMOM IIOATAIMHOTO pPELICHHUS MPOOJEMHONM 3aJaydl WM BBITOJHEHUS
yuebHoro 3ananus. [IpoekT npenmnongaraet COBMECTHYIO y4eOHO-IT03HABATEIBHYIO IS TEILHOCTh
TPYHIbl CTYEHTOB, HAMPABJICHHYIO HA BBIPAOOTKY KOHIEMIIMH, YCTAHOBJICHHE LIeTIeil U 3a/1ad,
(OpPMYITHPOBKY OXKHJAEMBIX PE3YJIbTaTOB, OIpPECICHHE IMPHHLIUIOB W METOAMK PpEIICHUS
MOCTaBJICHHBIX 3ajay, I[UIAHUPOBaHHWE XoAa pabOThl, MOUCK MOCTYMHBIX M ONTUMAJIbHBIX
pecypcoB, MOSTANHYI0 PEANM3ALHUI0 TUIaHA pabOTHI, MPE3CHTALUI0 PE3yJbTaToOB PadOTHI, MX
OCMBICJICHHE U Pe(IICKCHUIO.

OCHOBHBIE THUIIBI IPOEKTOB:

HccnenoBatenbckuii MNpPOEKT — CTPyKTypa npuOmmkeHa K ¢opMmaTy HaydHOTO
UCCIICIOBaHMS  ([IOKA3aTeIbCTBO AKTYaIbHOCTH TEMBI, ONpEACTICHUE HAay4yHOW MpPOOJIeMBl,
npeaMera U O0bEeKTa HCCIeAOBaHUA, LeNiel W 3a/ad, METOJO0B, MCTOYHHKOB, BBIIIB)KEHUE
THITOTE3bI, 0000IIEHNE PE3yIbTATOB, BBIBOJIbI, 0003HAYEHNE HOBBIX IPOOIIEM).

TBopueckuili MpoekT, Kak MpaBUIIO, HE UMEET ACTaTbHO MPOPAOOTAHHON CTPYKTYpHI;
yueOHO-103HABATENIbHASL JEATEIIBHOCTh CTYIEHTOB OCYILECTBISETCS B paMKax pPaMOYHOIO
3aJjaHusl, TOUUHSSICh JIOTUKE U MHTEpEecaM y4YaCTHUKOB IIPOEKTA, )KaHPY KOHEYHOTO pe3ysbTaTa
(razera, GpuIBM, MPA3AHUK, U3AAHUE, SKCKYPCHUS U T.I1.).

NudopmannonHpli  MpoekT — y4yeOHO-TIO3HABAaTENbHAs JCSATENBHOCTh C  SIPKO
BBIPA)KEHHON 9BPHCTUYECKOI HAIPABICHHOCTHIO (ITOUCK, OTOOP U cHCTeMaTH3aIus HHPOpMauu
0 KakoM-TO 00BEKTe, 03HAKOMJICHHE YYAaCTHHUKOB IMPOEKTa ¢ 3TOM MH(OpMalMeid, ee aHaIu3 U
o0o0mIeHune 1151 Mpe3eHTay 00sIee IIMPOKON ayTUTOPHH).

5. HTepakTUBHBIE TEXHOJOTUU — OpPTraHu3alludsg 00pa3oBaTENIbHOIO IMpoliecca, KoTopas
IpeJioiaracT akTUBHOE U HEJTMHEHHOE B3aUMO/IEHCTBUE BCEX YUACTHUKOB, JTOCTH)KEHNE HA ATON
OCHOBE JIMYHOCTHO 3HAYMMOTO [JJIs HUX 0Opa3oBaTeNbHOTO pe3ynbrata. Hapsmy co
CMIEIUATU3UPOBAHHBIMUA ~ TEXHOJOTHUSAMHM  TaKOro  pojJa  NPHUHIMI  HHTEPAKTUBHOCTH
MPOCIEKMUBAETCS B OONBIIMHCTBE  COBPEMEHHBIX  0Opa3oBaTENbHBIX  TEXHOJOTHUH.
HHTEepaKTUBHOCTD MOAPAa3yMEBAET CYOBEKT CYObEKTHBIE OTHOLLEHHS B X0J€ 00pa30BaTeIbHOrO
npoliecca U, Kak clieZicTBUe, (opMHpPOBaHUE caMOpa3BUBarolIeiicss HH()OpMaIIMOHHO-PECYPCHOM
CpEeJbL.

@opmbl yueOHBIX 3aHATHI C MCMOJIB30BAaHHUEM CHEIHATU3UPOBAHHBIX MHTEPAKTHBHBIX
TEXHOJIOTHIA:

Jlexiusi «0OpaTHON CBSI3M» — JICKIHMSI-TIPOBOKAIMS (M3JI0KEHUE MaTepHala C 3apaHee
3aIJIaHUPOBAHHBIMU omuoOKamm), neknusi-Oecena, JEKIUSA-TUCKYCCHS,
JEKIUS-TIPECCKOH(PEPEHIINS.

CeMuHap-auCcKyccHsl — KOJUIEKTMBHOE OOCYXJIE€HHE KaKoro-iudo CHOpPHOro BOMpoca,
npoOJieMbl, BBHISBICHHE MHEHUH B Tpymme (MEXIpYNIoBOW JHMAlor, JTUCKYCCHS —Kak
CIIOp-IaJor).

6. HHpopManMOHHO-KOMMYHUKAIIMOHHBIE  OOpa3oBaTeNbHBIE  TEXHOJOTHUH  —
opranusaius o0pa3zoBaTebHOTO Mpolecca, OCHOBaHHAsI HA MPUMEHEHUH CIIEUAIN3UPOBAHHBIX
MPOrPaMMHBIX CpEJl U TEXHHUECKUX CPENICTB pabOThI ¢ MH(OpMALIHEH.

®opMbl yIeOHBIX 3aHSITHH C HCIOIB30BAaHUEM HWH(OOPMAIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHIA:

Jlexuus-Bu3yanusanuss — HW3JI0KEHUE COJIEpP)KaHUs COMPOBOXKIACTCS TMpe3eHTaluei
(TeMoHCTpaIel yueOHBIX MaTepHalioB, MPEICTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WUTIOCTPATUBHBIX, IpaUuecKux, ayJuo- U BUIEOMaTEPHUaIoB).

[IpakTuueckoe 3aHATHE B (QOpME TMPE3CHTAMM — TMPEACTABICHUE pPE3YIbTaTOB
MIPOEKTHON WJIM MCCIIEeI0BATENIbCKONW JESITEbHOCTH C HCIOIb30BAaHUEM CIEIUAIU3UPOBAHHBIX
MIPOTrPaMMHBIX CPE/I.

6 YueOHO-MeTOUYeCKOe 00eclieueHHe CaMOCTOSITeIbHOM padoThI 00ydyarommxcst
IIpencrasneno B npuioxenuu 1.



7 OneHOYHBIE CPeACTBA AJIsl IPOBeICHHS IPOMEKYTOYHOM aTTeCTALMI
IIpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAHYecKOe M MHPOPMAIMOHHOE 00ecneyeHue JUCITUIITIMHBI (MOYJIs1)

a) OcHoBHas TUTEpaTYypa:

1. Ikhmayies S.J. Advances in minerals research (locTuxeHus B U3y4eHUH MOJIE3HBIX
uckomaemsbix) /Springer, 2024 r., 320 ctp., ISBN: 978-3-031-49174-0.

2. ABoxuH, B.M. OcHOBBI 00OTaIlIEHHS MOJIE3HBIX UCKOMAEMbIX | YUEOHHUK : B 2 TOMax /
B.M. ABnoxun. — 4-e u3n., crep. — Mocksa : ['opHas kuura, [0. 1.]. — Tom 2 : TexHonoruu
oborareHus moie3Hbix uckomaeMbix — 2017. — 312 ¢. — ISBN 978-5-98672-465-2. —Pexum
nocryma: https://e.lanbook.com/book/111337

3. Heroms, E.IO., HlaBakymea, O.Il. OOorameHue TMOJE3HBIX HCKOMAEMBIX
[DnexTponHbIii pecype] @ yuebnoe mocobue / MI'TY. - Maruutoropck : MI'TY, 2016. - 1
AJIEKTPOH. OIIT. JIUCK (CD-ROM) — Pexum JOCTYyTIA:
https://magtu.informsystema.ru/Marc.html?locale=ru

4. OOoramieHue MOJIE3HBIX HCKOMAEMBIX [DJEKTPOHHBIN pecypc|: ydeOHoe mocobue
[JTykunaK . U., SxymkuaB.I1., MyknakoaA.H. - M.: HUL] UTHOPA-M, 2016. - 224 c. .- Pexxum
nocryma: http://znanium.com/catalog.php?bookinfo=501567 - 3arm. c¢ o3kpana. —ISBN
978-5-16-010748-6.

5. bepezosckuit H.W. Texnomorus nepepaboTKH 1 000TACHUS ITOJIE3HBIX NCKOMAEMBIX /
H.U. bepesosckuii, E.K.KoctiokeBuu.- BHTY. — Muuck. - 2023 r., 53 crtp., ISBN:
978-985-583-839-6.

0) JlomostHuTEIbHAS JIATEPATYpa:

1. Copokun, M.M. ®nortanvoHHBIE METOJbI OOOTalICHUS. XHMHYECKHE 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 MCKOIMaeMbIX: yueOHUK : B 2 Tomax / B.B. Kapmasun, B.W. Kapmasun. — 3-e uzn.,
crep. — Mocksa: I'opHas kuwura, [0. 1.]. — Tom 1: MarauTHble U DJIEKTPUUYECKUE 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 UCTIOTIb30BaHUE TBEP-IBIX
noJie3HbIX uckomnaembixX. T.1 TIpomeccs anmapatsr: Yueonuk. M.: MI'TVY, 2004. — 471 c.

6. AGpamoB A.A. IlepepaboTka, oboraiieHre 1 KOMIUIEKCHOE UCTIOIb30BAaHUE TBEP-IBIX
none3nbix uckonaeMbeix. T.11 Texnomorust oboramieHus 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. MaruuTHbIe, 3JIEKTpHUYECKHE U CIICITUAIBHBIC 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. CrpaBounuk mo oboramenuto pya. B 3 1. /Ilox pen. bormanosa O.C.-2-¢ u3gm.,
ne-pepad. u non. — M.: Henpa, 1983.



https://e.lanbook.com/book/111337%203
https://e.lanbook.com/book/111337%203
https://magtu.informsystema.ru/Marc.html?locale=ru
http://znanium.com/catalog.php?bookinfo=501567
https://e.lanbook.com/book/2073%202
https://e.lanbook.com/book/2073%202
https://e.lanbook.com/book/111394
https://e.lanbook.com/book/111394

B) MeToau4eckne yKazaHus:

1. Herons E.IO., IlaBakyneBa O.I1. OcHOBBI oOoOTaIIeHUsS TOJE3HBIX HCKOIAEMBIX:
WHCTpYKLIMS 10 BBIMOJHEHHUIO JTA0OPATOPHBIX PadOT uis cTyAeHTOB cnenuaibHoctu 21.05.04
Bcex (hopm oOydenus.— M3a-Bo Marauroropck. roc. Texs. yu-ta um. I'.1. Hocoga, 2016. — 40 c.
— Pexxum nocryma: https://newlms.magtu.ru/course/view.php?id=75768#section-5

2. lerons E.1O., [llaBakyneBa O.I1. [lepepaboTka Mojae3HBIX HCKOMTAEMBIX [ DJIEKTPOHHBII
pecypc] : npaktukym /| MI'TY. - Maruautoropck : MI'TY, 2017. - 1 31eKTpOH. OMNT. JMCK
(CD-ROM) — Pexxum noctyna: https://magtu.informsystema.ru/Marc.html?locale=ru

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

https://e.lanbook.com/book/2073  Copokun, M.M.  ®noTalliOHHBIE  METOJIBI
oboraieHusi. XUMUYECKHUE OCHOBBI (uioTanuu . yueoHoe nocobue / M.M. Copokun. — Mockaa:
MUCHUC, 2011. — 411 c.— ISBN 978-5-87623-237-3.

IIporpamMmmHoe oGecnieueHue

HaumeHnoBanue
110
7Zip CBOOOJIHO pacHpoCTpaHsIeMOe 0eccpoyHO

Ne A0roBsopa CpOK JEUCTBUS TUICH3UH

IIpodeccnonanbubie 0a3bl JAHHBIX U HHGPOPMAIMOHHbIE CIIPABOYHbIE CUCTEMbI
HazBanue kypca CchbllIKa
DnekTpoHHas 0a3a nepuoauyeckux mi3nanuii East
View Information Services, OO0 «IBUC»
HammonanpHas uHQOpMAIMOHHO-aHATUTHYECKAs

https://dlib.eastview.com/

cucrema — Poccuiicknii wunmexkc Hayunoro|URL: https://elibrary.ru/project_risc.asp
uutrposanus (PHUHILL)

IMouckosas cucrema Axamemuss Google (Google URL: https://scholar.qoogle.ru/

Scholar) ' : : :

Poccuiickas  T'ocynapcTennas  OMOMMOTEKA. |y ww.rsl.ru/ru/4readers/catalogues/
Katanoru

IneKTpoHHEIe pecypchl bubmaotexn MITY nM.|pi o most megaprolib.net/MP0109/Web
I'.". Hocosa

9 MaTepuajibHO-TeXHHYeCKOe o0ecreyeHue TUCIUITIHHBI (MO1YJIs1)
MatepuranbHO-TeXHUUYECKOE 00ecrieYeHNe IUCIUIUIMHBI BKIIIOYAET:
MarepuanbHO-TEXHHUECKOE 00ecIeueHUe AUCIUIUINHBI BKITIOUAET:

JlexunoHHas ayautopus MynbTUMEAUNHBIE CPEACTBA XPAHEHMs, Mepetadu |
npezcTaBieHns HHQopMaIuu

JlaGoparopus wmexaHumdeckux wucnbiTanuii 1. JlabGoparopHas ycTaHOBKa UIEKOBOM
JIPOOHIIKH,

2. JlabopaTopHast yCTAHOBKa MEXaHUYECKOTO BCTPSIXUBATEIIS;

3. JlabopaTopHasi ycTaHOBKa LIapOBOI MEJIbHUIIBL;

4. JJabopaTopHas yCTaHOBKa MEJIbHUIIBI C BpallarolIencs OChlo;

5. JlabopaTopHas yCTaHOBKa HHEPLIMOHHOT'O TPOXOTa;

6. CtanmapTHBINH HAOOp CHUT;

7. JJabopaTopHas (ioTallMOHHAs MAIINHA;

8. JlaGopaTopHbie rpaBUTAIIMOHHBIE anraparbl (oTrcamounast MaIlllHa,
KOHIIEHTPALMOHHBIN CTOJI, BUHTOBBIE CENIapaTophl);

9. JlaGopaTOpHBIil MAarHUTHBIH CeTaparop.

AyIuTOpHH Al CAMOCTOSATENBHOM PadOThI: KOMITBIOTEPHBIE KJIACCHI; YATAIBHBIC 3aJIbI
oubmmorexku IlepconansHbie KommbioTepbl ¢ makerom MS Office, Beixomom B MHTEpHET U C
JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEeNbHYIO Cpely YHUBEPCUTETA

[Tomemmenne st XpaHeHHs W MPOPUIAKTHYECKOTO OOCIYKHUBaHHsS  y4eOHOTO
000pyI0BaHUSI.
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Hpniaoxenne 1

Y4eOHO-MeTOAMYECKOE O0ecTIeueHre CAMOCTOSITEIbHOM PadoThl 00y4ar0 XS

[To mucruruinae «OO0oranieHne MOJIC3HBIX UCKOMAEMBIX » TIPEIyCMOTPEHA ayIUTOpHAS U
BHEAyJIMTOPHAsl CAMOCTOsITeNIbHAs paboTa 00yJaromuxcsl.

CamocrosTenbHas paboTa CTyIEHTOB IOCTPOSHA TAKUM 00pa3oM, 4TO B Ipoliecce padoThl
CTYJEHTBI 3aKPEIUISIOT 3HAHUS, TOTYYSHHBIE B POIIECCE TEOPETUUECKOr0 00YUEHHUS, TEM CAMbIM
dbopMupyroT podhecCHOHALHBIC YMEHHS i HABBIKU.

B mpouecce u3yueHust AMCUUIIIMHBI OCYIIECTBISETCS TEKYIUN U MEPUOINIECKIIT KOHTPOIIb
3a pe3ysibTaTaMHi OCBOEHHs yueOHOTO Kypca. TeKymuidi KOHTPOJIb OCYIIECTBIISIETCS
HEIMOCPEICTBEHHO B MPOIIECCE YCBOCHUS, 3aKpEIJICHHs], 0000IIEHNS U CUCTeMaTU3alliui 3HaHUH,
YMEHUH, BJIaJCHUS] HABBIKAMU U MO3BOJISIET ONEPATUBHO JIMarHOCTUPOBATH U KOPPEKTUPOBAT,
COBEpIICHCTBOBATH 3HAHUA, YMEHHUS U BJaJIeHUE HABBIKAMH CTYIEHTOB, 00ECTIEYUBACT
CTUMYJIMPOBAHUE U MOTUBAIIMIO UX JEATEIbHOCTH Ha KAXKJAOM 3aHATUHU. TEeKylnii KOHTPOJIb
ocyliecTBIsieTcs B popMe yCTHOTO orpoca (codece1oBaHus ).

[Teproardeckuii KOHTPOJIb [IETTh KOTOPOro 0000IICHIE U CUCTEMATH3AIHSI 3HAHHH, TPOBEpPKa
3¢ (HeKTUBHOCTH YCBOEHUS CTYACHTAMU OMPECIEHHOT0, TOTUYECKH 3aBEPIICHHOTO COAECPKAHUS
yueOHOro MaTepuala OCyILIECTBISAETCS B (OpME 3aIIUThI JJAOOPATOPHBIX, KOHTPOJIbHBIX padoT.

OrneHOYHBIE CPENICTBA TSl TPOBEJACHHS TEKYIIEH aTTeCTaluu

Tecmut 013 camonpogepku:

Bapuanm Ne 1.

1. Yto Ha3bIBaeTCsi 000raleHueM MoJie3HbIX HCKONMaeMbIX?

1. D10 mporecchl XUMUYECKOTO pa3/IeieHUss MUHEPAJIOB.

2. DTO MPOIECChl MEXaHUYECKOTO pa3/IeJICHUs MUHEPAIOB 0€3 N3MEHEHHSI XUMUUECKOTO
COCTaBa ChIPbS.

3. DTO OKUCTUTENHHO-BOCCTAHOBUTEIBHBIE TIPOIIECCHI 33 CYET YACTUYHOTO WIIH MOJTHOTO
nepexo/ia 3JIEKTPOHOB OT OJHUX ATOMOB K JIPYTUM.

4. 3T0 MpOIECChl U3MEHEHUSI CTPYKTYPbhl, MUHEPAJIBHOTO, @ MHOT/Ia U XUMHUYECKOTO COCTaBa
TOPHBIX IOPOJT B 36MHOM KOpe.

2. KonuenTparom Ha3bIBaeTcs ...

1. mpoayKT, B KOTOPOM MAcCOBast 10151 MOJIE3HOTO KOMIIOHEHTA 3HAUUTENIbHO BBIIIE, YEM B
HCXOJIHOH PYAE;

2. IPOAYKT, B KOTOPOM MaccoBasi J0JIsl OJIE3HOTO KOMIIOHEHTA HUKE, YEM B UCXOJIHOM PY/IE;

3. IPOAYKT, B KOTOPOM MAacCOBast 10JIsI TIOJIE3HOTO KOMIIOHEHTA BBIIIIE, YeM B HCXOIHOU pyJe,
HO HW)XE, YEM B KOHIIEHTPATE;

4. IPOAYKT, B KOTOPBIH BBIJIEISAETCS OOJBINAs YaCTh MUHEPAJIOB BMEIAIOIICH MOPOIBI U
BpPEIHBIX [IPUMECEH.

3. CxeMa 1en4 annapaToB MOKa3bIBAET...

1. mepedyeHb ¥ MOCNEAOBATEILHOCTh TEXHOJIOTMUECKUX MPOIIECCOB U Ollepaluid, KOTOPbIM
MOJIBEPraeTcs MOJIE3HOE UCKOTIaeMOE;

2. KOJMYECTBEHHBIC MTOKA3aTeIHN 000TalleHus A KaKI0W Orepaluy 1 MpoayKTa;

3. KOJTMYECTBO BOJIBI, I00ABISIEMOE B ONPEIETICHHBIC ONEepaIliy U MPOYKThI 0OOTAIICHUS;

4. myTH cIeI0BaHUs MOJIE3HOTO UCKOMAeMOTO U MPOJIYKTOB 000TaIlleHHs C YCIOBHBIM
n300pa)keHue armnaparos.

4. CteneHb KOHLEHTPALMHU NOKA3bIBAeT:

1. Bo ckonbko pa3 Macca KOHIICHTpATa MEHBIIIE MACChI CHIPhSI, U3 KOTOPOTO OH TMOJIYYCH;

2. Bo ckonbko pa3 MaccoBas 07151 KOMIIOHEHTA B KOHIIEHTpaTe OOJIbIIIE MaCCOBOM JTOJIU 3TOTO
KOMIIOHEHTA B UCXOJIHOM PY/IIE;

3. Kakas o111 IeHHOr0 KOMIIOHEHTA Tepellia B XBOCTHI,

4. CreneHb NpUOIMHKEHUS PEAIbHOTO Mpoliecca 000TalleHHs! K H1ealbHOMY.

5. Uto noka3bIBaeT BBINMYKJIAs XapaKTEPUCTUKA KPYITHOCTH T10 TLTIOCY?

1. B mpo6e npeobitanatoT KpyImHbIE 3epHa.



2. B po0e npeobiagaoT MEJIKHE 3epHa.

3. B mpo6e paBHOMEpHO pacnpeieieHbl KpYITHbIE U MEIIKUE 3epHa.

4. B mpobe npeobagaroT MIamebl.

6. KakoBo Ha3HAaYeHHe onepaluy NPeABAPUTEIHLHOI0 IPOX0YEHHS B CXeMax
PYAONOATOTOBKHU?

1. 1511 KOHTPOJISI KPYITHOCTHU APOOIEHOT0 MPOIYKTA.

2. 1514 ojiy4eHus: TOBapHOTO MPOAYKTa 33JaHHON KPYITHOCTH.

3. Jlns pa3aeneHus 4acTHll, UMEIOIIUX Pa3inyius B TBEPIOCTH UIU POpPME KYCKOB.

4.]1n14 oTAeneH s TOTOBOT'O 10 KPYMHOCTH MPOAYKTA OT HCXOJHOTO MaTepHaa,
MOCTYMAIOIIET0 Ha APOOICHHE.

7. Jlas TpoXoYeHHUsi KPYMHOKYCKOBOT0 MATEPHAJIa MPEeUMYIeCTBEHHO
HCIOJIB3YIOTCS. ..

1. KOJOCHUKOBBIE PEIIECTKH.

2. JHCTOBBIE peméra.

3. TPOBOJIOYHBIC CETKH.

4. nyroBbl€ CUTA.

8. IlIpu xkakoM yca10BHH I3(PPEeKTUBHOCTH IPOXOYEHHUSI PAaBHA HYJII0?

1. Copep:kaHue 0TceBaeMOro Kiacca KpyMmHOCTH B UICXOAHOM pyJie PaBHO COJIEPKaHUIO
OTCEBAEMOT0 KJlacca B HAaJPEUIETHOM IPOAYKTE.
CogepxaHue 0TCEeBaeMOro Kilacca KPYIMHOCTH B HAAPEIIETHOM MPOAYKTE PAaBHO HYIIIO.
CopeprkaHre 0TCeBaeMOro Kiacca KpyrnmHOCTH B UCXOAHOU pyae paBHO 100%.
CopaeprxkaHue 0TCeBaeMOro Kiacca KpyrnmHOCTH B HaJpeleTHOM poaykte paBHo 100%.
B 4yem cymHoCTh npouecca apodaeHus?
Pa3nenenue chimy4nx MaTepuanoB Ha KJIacchl KPYMHOCTH.
PazjeneHue mone3HpIX HCKOMMAEMBbIX TOJT ACHCTBHEM BHEIITHUX CHII, PEOI0JICBAIONITIX
BHYTPEHHUE CHUJIBI CLETUICHUS] MEXKAY YaCTUIIAMHU.

3. OrneneHne OCHOBHOM MacChl BMEIIAIOMICH MTOPOIBI OT UCXOTHOU PYIBI IEPET TOHKHUM
MU3METbYCHHUEM.

4. Jlo3upoBaHUE ¥ CMEITMBAHUE PA3TUYHBIX 110 KQYECTBY IMOJIC3HBIX HCKOIMAEMBbIX IS
MOBBILICHHS OJHOPOTHOCTH KaYECTBEHHOT'O COCTaBa PY/I.

10. Yro moka3biBaeT cTeneHb APoodaeHus?

1. Bo ckonbpKoO pa3 pazMep OTBEPCTHI MPEAbIAYIEro cuTa 60blle pa3Mepa OTBEpCTHI
MOCJIEAYIOLIETO CUTA B CTAHAAPTHOM HAabOpe CHUT.

2. Bo ckonbko pa3 KpymHOCTH JpOOJIEHOTO MPOAyKTa OO0JbIe pa3Mepa pa3rpy304HO HIenu
JPOOHIIKH.

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

4. Bo CKOJIBKO pa3 KPYITHOCTh KYCKOB APOOJIEHOTO MPOIyKTa OO0JIbIIe KPYITHOCTH KYCKOB,
MOCTYTAMOIINX Ha APOOJICHHE.

11. B MeJbHHUIIAX caMOU3MeIbYeHHUs U3MeJIbUalolleii cpe1oii siBJIsI0TC:

1. crajgpHBIE CTEPXKHHU.

2. CTallbHbIE WU YyTYHHBIC HIAPHI.

3.  pyzmHas «raus.

4. KpymHBIE KYCKU PY/BIL.

12. Kakoii n3 nepe4ucJeHHbIX MPOIECCOB He OTHOCUTCH K TPABUTALIMOHHOMY METOIY
oboramenus?

1. orcanka

2. KOHIEHTpAIlUs Ha CTOJAX.

3.o0o0raieHue B TSHKEIBIX CYCIIEH3UsX.

4. oboraiieHue Mo TPEHHUIO.

13. O6aacTh NpUMeHEeHUs] KOHIIEHTPAMOHHBIX CTOJIOB.

1. JIns oGoramieHus 30J0TOCOAEPIKAIINX IECKOB M TOHKO H3MEIIbYEHHBIX Py PEIKHX
METaJIJIOB KPYMHOCTHIO MEHEe 3 MM.

NP O RN



st oboramenus yriaei kpynHoctsio 250-0,5 Mm.
st oborameHus py1 YepHBIX METALTIOB KpYMHOCThIO 50-0,2 MM.
Jist oborameHust Cyab(UAHBIX Py IBETHBIX METAJIIOB.

14, CymHocTh npoiecca neHHoi gJioramum.

1. TwunpodunbHbIE YaCTUIIBI 3aKPETIISIOTCS HA BO3IYIIHBIX My3bIPbKaxX M BCIIBIBAIOT HA
MIOBEPXHOCTh, TUAPO(POOHBIC YACTHUIIBI OCTAFOTCS B 00HEME ITYJIBIIHI.

2. T'mapodoOHbIe YacTHIIBI 3aKPETIISIOTCS HA BO3IYIIHBIX My3bIPbKaxX M BCILIBIBAIOT HA
MIOBEPXHOCTh, TUAPO(UIBHBIC YACTUIBI OCTAIOTCSI B 00BEME MTYJIBIIHI.

3. T'mapodobublie v THAPOPHUIBLHBIC YACTHIIBI 3aKPEIUIAIOTCS Ha BO3AYIIHBIX MY3bIPbKaX U
BCIUTBIBAIOT HA MIOBEPXHOCTD.

4. T'mapodoObHble U TUAPOPHUIBHBIC YACTHUIIBI OCTAIOTCS B 00BEME ITYJIBIIBL.

15. OcHOBHBIM PU3HYECKHM CBOIICTBOM MHUHEPAJIOB, ONPeAESIIOIIMM BO3MOKHOCTh
MATHUTHOTI'O 000TralIeHusl, siBJIsIeTCs:

1. VYiaenpHas MarHMTHasi BOCIIPUUMYUBOCTb.

2. JlupnmexTpuyeckasi MPOHUIIAEMOCTb.

3. JlromuHecteHIHs (X0JIOAHOE CBEUCHHUE).

4. TpubosnexTpudeckuii 3PQeKT.

Hown

Bapuanm Ne 2.

1. llenbto 060TaTUTETHHBIX MPOIECCOB SBISETCS:

1. Brigenenue MeTaisioB U3 XUMAYECKUX COCAMHEHUI U OTJEICHIE HEMETANTUYECKUX
KOMITOHEHTOB.

2. OuncTKa METaIOB OT HEXKEIIATSIIBHBIX PUMECCH.

3. OrnenenHue NOJE3HBIX MUHEPATIOB OT BMEILAIOIIEH TOPO/IbI U BPEAHBIX TpUMeEcel U
MOJIy4YE€HUE KOHIIEHTPATOB, 110 CBOEMY KAUECTBY YAOBJIETBOPAIOLIUX TPEOOBAHUAM
MOCIIEAYIOIUX NIEPENIETIOB.

4. U3BneueHue OT/EIbHBIX COCTABISAIOLINX TBEPIOTO MaTeprasa ¢ IOMOIBIO PACTBOPUTETIS.

2. lleHHBIM KOMIIOHEHTOM Ha3bIBACTCS:

1. CxomuieHHe MOJE3HBIX HCKOTAEMBIX B 36MHOM KOpe.

2. DIeMeHT WIH MPUPOTHBIA MHHEPA, C IeJIbI0 TOMYyYEHHS] KOTOPOTO JOOBIBAETCS MOJIE3HOE
HCKOIIaeMoe.

3. IIpupoanoe xuMHYECKOE COETUHEHNE, 00pa3yIoIeecs NPy Pa3IMYHBIX
(UBUKO-XUMHYECKUX MPOIIECCaX, MPOTEKAIOIINUX B TIIyOMHAX U HAa TOBEPXHOCTH 3EMIIH.
DJIEMEHTHI WIH MPUPOJIHBIE MUHEPAJIBI, KOTOPBIE YXYIIIAI0T Kau€CTBO KOHIIEHTPATOB.
D¢ heKTUBHOCTH 000TAIIEHUS XapaKTEPU3YET...

MOJIHOTY OTAEJICHHS MEJIKOTO MaTepHalia OT KPYIHOTO.

U3BJIEYEHHE IPAHUYHOIO KJIacca KPYIMHOCTHU B CJIUB UJIU B MIECKHU.

JIOJIIO IIEHHOTO KOMIIOHEHTA, MEePEHIeANIero B KOHIEHTPAT U3 UCXOJHOU py/bl.
CTENeHb NMPUOINKEHHSI pealIbHOTO Mpoliecca 000TaleHHs K HACaTbHOMY.
BonHo-mmaMoBas cxeMa MmoKa3bIBaeT:

. Ilytu cnemoBaHus MOJIE3HOTO UCKOMIAEMOTO U MPOJTYKTOB 00OTalIEeHUs C YCIOBHBIM
M300paXeHHEM armaparos.

2. TlepeueHb 1 MOCIIEIOBATEIHHOCTD TEXHOJIOTHUECKUX MTPOIIECCOB U OTIEPALINHU, KOTOPHIM
MI0JIBEPTaeTCs MOJIE3HOE UCKOIIAeMOE.

3. KomumvecTBeHHBIE MOKA3aTEN 000TAMCHHS TSl KaXKI0W OTIepariy 1 MPOAYKTOB.

4. KonudecTBo BOJIBI, J0OABISEMOE B OT/IEIbHBIE ONEPAIH U TPOIYKTHI.

PP ODNME WA

5. Kakas u3 nepedrcieHHbIX ONepamuii He OTHOCHUTCS K MOATOTOBUTEIHHBIM MpOIleccaM
oOorammenusa?

1. [pobnenue.

2. TI'poxouenue.

3.  VYcpennenue.

4. QOuncTKa CTOYHBIX BOJI.



6.

Yo nokaspIBaeT TOUKA IEPECEUEHUS] CYMMapHON XapaKTEPUCTUKU «I10 IIJIIOCY» C OCBHIO

abcrucc?
1. Pa3mep MakcUMaJIbHOTO KycKa B po0e.
2. Pa3mep MUHMMAaJILHOTO KycKka B mpo0e.
3. CpemHemenuaHHBIN pazMep.
4. Cpennuit TMamMeTp Kycka.
7. JIOCTOMHCTBOM IITAMIIOBaHHBIX (JJMCTOBBIX) PELIET SABJISAETCS:
1. TIpomomKUTENbHBINA CPOK CIIY>KOBI M IOCTOSIHHBINA pa3Mep OTBEPCTHM.
2. Bonbluas miIomanb «KABOTO CEUCHUS.
3. Manas niuomaab «KHUBOTO CEYSHUS.
4. DBbICTpbIil U3HOC, Pa3PbIB U CMELLIEHUE IIPOBOJIOYEK.
8. ®dopmyna misg pacyeta 3QpGHEeKTUBHOCTH TPOXOYCHHUS:
1. E=ec—7«
c_ 2(f-a)
2 (B, )
- (p-a)a-0)
3 a(100-a )5 -0).
E = M 10*
4 Quuop ¥
9. Yewm ompeaensieTcs rIaBHBIM 00pa3oM KOHEUHasi KPYIMHOCTh IPOOJIEHOTr0 MpoayKTa?
1. Pa3mepoM BKpaIJIeHHOCTH 3€pEH MOJIE3HBIX MUHEPAJIOB.
2. Kpenoctbio py/sl.
3. MaccoBoii 10J1e# [IEHHOTO KOMIIOHEHTA B py/Ie.
4. KpynHOCTBIO HCXOJHOH PYIBL.
10. Kaxum 06pa3oM mpoOUCXOTUT MpoIece APOOIICHUS B KOHYCHBIX IPOOHITKaxX?
1. 3a cyer AMHaMUYECKOTO BO3JACHCTBUS POTOPA.
2. 3acuer pa3gaBIMBaHUS MEXTY ABYMS TUTUTAMH.
3. 3acuer 3KCLEHTPUYHOTO JIBUKECHUSI BHYTPEHHET0 KOHYca.
4. 3a cuer 3aXBaTbIBaHUs 3yObsIMHU U pacKajblBaHUs 10 TPeOyeMOil KpPYITHOCTH.
11. TlonsTue o ruaPaBIMUYECKON KIaccU(UKAIIUH.
1. Ilpouecc pa3aeneHus cMecd MUHEpPAIbHBIX 3€pPEH Ha KJIacChl KPYITHOCTHU IO CKOPOCTSM
OCaXJEHUs B BOJHOM CpeIe.
2. Tlpouecc pa3aeneHust CMECH MUHEPAIBHBIX 3€peH Ha KJIACChl KPYITHOCTH MO0 CKOPOCTSIM
OCaXKJICHHs B BO3IYILIHOM Cpele.
3. Tlpomecc pa3aeneHusi CMECH MUHEPATBHBIX 3€PEH Ha KIIACChl KPYITHOCTH TIPY TIOMOIITH
IIPOCEUBAIOLINX TOBEPXHOCTEN.
4. Ilpouecc pa3neneHus: cMeCH MUHEPAJILHBIX 3€pPEH M0 INIOTHOCTH B BOJHOU Cpe/e,
MyJbCUPYIOLIEH OTHOCUTENBHO PAa3AENIIEMON CMECH B BEPTHKAIIbHOM HaIpaBICHUH.
12. TlIporecc pa3eiieHus YacTHIT B TSKEIBIX cpeiaX (CYCIeH3HsIX ) IPOUCXOJINT:
1. TIlo mIoTHOCTH YACTHIL.
2. Tlo cKOpOCTSIM MAJICHUsT YaCTHIL B CPEIe.
3. Ilo kxpynHOCTH YacTu.
4. Ilo ¢popme vacTu.
13. T'maBHBIM JOCTOMHCTBOM (PJIOTALIMOHHOTO METO/Ia 0OOTAIIeHNUS SBIISAETCS:
1. Hwuskuii pacxo/1 2JIEeKTPOIHEPTUH.
2. IIpocroTa mpou3BOJCTBEHHOTO KOMILIEKCA.
3. OrtHocuTenbHAas JeUIeBU3HA MOTy4YEHUs! KOHIICHTPATOB.
4. YHHMBEpCaJIbHOCTH, BO3MOXKHOCTH pa3eNeHHs JF0ObIX MHHEPAIbHBIX KOMIUIEKCOB.
14. B xakux MoJyisix MPOUCXOAUT MarHUTHAS cenapaus?
1. B anekTpuueckux mossix.



2. B HEoIHOPOMHBIX MATHUTHBIX TMOJISX.
3. B oaHOPOIHBIX MAarHUTHBIX MOJSAX.

4. B 31eKTpOMarHUTHBIX HOJSX.

15. OG6nacTh NpUMEHEHUS MIEKTPUUESCKOM Cerapalyu:

1. Oo0orauenue py 4epHbIX METAJIJIOB.

2. OO0oraieHue TEXHOJIOTHYECKOTO ChIPbs ¢ HU3KOW MacCOBOM J0J€H LIEHHBIX
KOMITOHEHTOB.

3. JloBOjKa HEKOHIUIIMOHHBIX KOHLIEHTPATOB Pyl PEAKUX METAIIIOB, KEPAMUYECKOTO ChIPhS,
CIIIOJI, QJIMa30B.

4. OOoraiieHue BceX TUIIOB MUHEPATbHOTO CHIPBS.

Bapuanm Ne 3.

Kakoe u3 nmepeuncieHHbIX MOJIE3HBIX UCKOMAEMBIX HE MOABEPracTcs 000TameHuo?
Hedrs.

JKene3ucrsie KBapLUTHI.

bokcurtsl.

ArnMasbl.

XBOCTaMH HA3bIBACTCS:

1. [IIpoaykt, B KOTOPOM MaccoBasi 10Jisl IEHHOTO KOMITOHEHTA BHIIIE, YEM B UCXOIHOM pyje,
HO HIKE 4eM TpeOyeMas B KOHLIEHTpaTe.

2. IIpomykTt, B KOTOPOM MaccoBasi JOJIsI ICHHOTO KOMIIOHEHTA 3HAYUTEIHHO BEIIIE, YeM B
HCXOIHOM pyZe.

3. IIpoaykT, B KOTOPBII BBIACISIETCS OOJBIIAS YaCTh BMEIIAOMICH MTOPOIBI U
HE3HAUYUTEIbHAs YaCTh HEHHOIO KOMIIOHEHTA.

4. TIpoayKT, MOCTYMAIONINI B JIFOOYIO ONEPAIMIO O0OTAIIEHUS U B JIFOOYIO MAIlIUHY.
Kakoli u3 nepeuncieHHbIX MPOIECCOB HE OTHOCUTCSI K COOCTBEHHO 000TaTUTENBHBIM?
MaruauTHas cenaparus.

DJeKTpUUecKas cenaparmus.

Pannomerpuyeckas cenapanus.

Arnomepanus.

CHUTOBBIM aHAJTU30M HA3bIBACTCS:

W3mepenne KpyIHbIX KyCKOB IO TPEM B3aUMHO NEPIEHANKYIISIPHBIM HAIllPaBICHUSM.
Paznenenne mareprana o CKOpOCTH NaJACHUS YaCTHL PA3JINYHON KPYITHOCTH B BOJHOU

MREWDNDEE

NMNERBRLONME W

cpeze.

3. HM3mepenue gacTuIl Mo MUKPOCKOTIOM U KJIACCH(UKAIUS UX HA TPYIIITHI B Y3KUX
TpaHUIaX OMpPEAEIIEHHBIX Pa3MEPOB.

4. PacceB mpoObl MaTepHalia Ha HECKOJBKUX CUTAX C Pa3IMYHBIMU CTaHIAPTHHIMU
pa3MepaMu OTBEPCTUH 3aJaHHOTO MOIYJIS.

5. Kakoro Ha3zHaueHue onepanuy KOHTPOJIbHOIO TPOXOUEHHUS B CXEMax PyIONOATOTOBKU?

1. JIns KOHTPOJIS KPYIMHOCTHU APOOISHOTO MPOIYKTA.

2. Jlnst momydeHust TOBApHOTO TPOIYKTA 3aJaHHOH KPYITHOCTH.

3. ns pa3neneHus mMaTeprana Ha HECKOJIBKO KIIACCOB KPYIMHOCTH Tepe]] KOHIIEHTpaluel Ha
CTOJIaX.

4. Jlns oTAeneHHs TOTOBOTO MO KPYIMHOCTH MPOIYKTa OT UCXOAHOTO MaTepuana,
MOCTYIAIOIIETO Ha IpobIIeHNe.

6. Kak Biuser yron HaKJIOHA IPOCEUBAIOIICH MOBEPXHOCTH IPOXOTA HA €r0
MIPOU3BOIUTENBHOCTD U 3P(HEKTUBHOCTH TPOXOUYEHUS?

1. He Bnuser.

2. YewM OoJbIIIe yrol HAKJIOHA, TEM BBIIIE MPOU3BOIUTEIBHOCTE TPOX0TA U 3PPEKTUBHOCTH
TPOXOUYECHHUS.

3. Uewm OombIie yroy HaKJIOHA, TEM BBIILIE MPOU3BOJAUTEIHLHOCTh TPOXOTA U HUXKE
3¢ (HEKTUBHOCTH TPOXOUYECHHUSI.



4. Yewm Oombllie yroi HaKJIOHA, TEM MEHBIIIE TPOU3BOIUTENILHOCTh TPOXOTa U OOJIbIIe
3 PEeKTUBHOCTHh TPOXOYCHHS.
7. Kaxoe apoOneHne Ha3bIBaeTCs MEIKUM?
Ot 1500-500 o 350-100 mm.
Ot 350-100 o 100-40 mm.
Ot 100-40 mo 30-10 mm.
Ot 30-10 10 3 mm.
Crioco6 pa3rpy3ku U3MeIbUE€HHOIO MPOIYKTa U3 CTEPIKHEBOW MEJIbHUIIBL:
CBOOOIHBIM CIIMBOM UY€pe3 Pa3rpy30uHyIo Hangy.
JIudrépamu NpUHYIUTEIBHO YAAIAETCS U3 MEJIbHUIBL.
UYepes Hapy)HOE HUIMHIPUYECKOE CUTO.
Yepes pemieTky ¢ mensiMu KIMHOO0pa3Hoi popMBI.
Kakoii u3 mepeunciIeHHbBIX alnapaToB OTHOCUTCS K IIEHTPOOSKHBIM KiIaccuuraTopam?
CrniupanbHblil Ki1accuuKaTop.
Peeunsrii kmaccudukarop.
[TupamMuganbHBIN K1acCHpUKATOP.
I'uaponuKIoH.
dnoTanmoHHOE 00OoTraIleHe OCHOBAHO:
Ha paznuuum B cMauuBaeMoCTH MUHEPAJIOB.
Ha pa3nuuuu B INIOTHOCTSIX MMHEPAJIOB.
Ha pasznuuuu B iBeTE MUHEPAJIOB.
Ha pa3nuuuu MuHepanoB B CIOCOOHOCTH OTpaXKaTh, IPOIYCKaTh, IPEIOMIISTh CBET.
Haznauenue peareHToB - coOuparesneit Bo GuioTanuu:
Jia ruapodobusany HOBEPXHOCTH YACTHIL.
Jis TuapoguIM3aii MOBEPXHOCTH YaCTHII.
s mamenenus pH ¢rnoTaunoHHOM MybIbI.
J11s i3MEeHEeHHsI HOHHOT'O COCTaBa MYJIbIIBI.
Kakoli n3 nepeuncieHHbIX anmnaparoB He ABJIAETCSA IPaBUTALMOHHBIM?
BunToBOI1 cenapaTop.
TsxenocpeaHslii KOHYCHBIN Cenaparop.
DNEeKTPOCTaTUUECKHM cernaparop.
ITHeBMaTHuecKuii cenaparTop.
13. OTnuuuTensHON 0COOEHHOCTHIO CeNapaToOpoB /ISl 000TANICHHS CIIA00MarHUTHBIX PY/I
SBIISETCS:
1. Hanuume BaHHBIL.
2. Hanuuue GapabaHa U3 HEMarHUTHOTO MaTepHaa.
3. Hanmu4une MarHUTHOM CUCTEMBI U3 TOCTOSTHHBIX MarHUTOB.
4. Hanuuue paboueid 30HbI MaJION AJTMHHBI U BBICOTHI C BEICOKOM HANIPSYKEHHOCTHIO MOJIS.
14. Heo6xoaumbIM yCIOBHEM pa3eIeHUs MUHEPAJIOB MPHU AJIEKTPUUECKON cenapalun
ABIIAETCS:
1. IlpumeHeHue peareHTOB.
2. Co3zpanue cpelibl pa3/ieleHus: IPOMEXYTOYHON MIIOTHOCTU MEXAY MIIOTHOCTAMHU
pa3zensieMbIX MUHEPAJIOB.
3. Co3aaHue HEOTHOPOTHOT'O MArHUTHOT'O TTOJIS.
4. 3apsaaka 4acTHIl TEM HJIM UHBIM CIIOCOOOM.
15. Ienbto 060raTUTEIBHBIX MIPOIIECCOB SBISETCS:
1. Beizenenue MeTaioB U3 XUMUYECKUX COEAMHEHUN U OTIeNIEHUE HEMETaNINYECKUX
KOMIIOHEHTOB.
2. OuucTKa METaJUIOB OT HEXKEJIATEbHBIX IIPUMECEH.
3. Ortnenenue Moyie3HIX MUHEPAJIOB OT BMEIAIONIEH MOPO/IbI U BPEAHBIX IpUMecei U
pasziereHre KOMIIOHEHTOB Ha psiji MPOJYKTOB, IPUTOJHBIX VI AajbHEHIIEeH nepepaboTKH.
4. U3BneueHue OTAEIBHBIX COCTABIISIONIMX TBEPAOIO MOJIE3HOT0 HCKOMAEMOro € MTOMOLIBIO
pacTBOpUTEIS.
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Koumponvnas paboma Nel

Hanwucars Ha3BaHME IPOILYKTOB 00OTAIIEHHS U AaTh UM OTPEACTICHHUS.

HanucaTh 0OCHOBHBIE IOKA3aTeNM MPOAYKTOB oOoraiieHus. /late onpenieneHus 1 HanucaTh
(bOpPMYITBI TSI KX OTIPEACTICHUSI.

Koumponvnas paboma No2

[To mpencTaBIeHHBIM JaHHBIM ITOCTPOUTH CUTOBYIO XapakTepucTuky. [1o rpaduky
OIpe/IeNIUTh: MaKCUMaJIbHBIN pa3mep MaTepuaia B mpoode, cpeHuil pazmep, npeodiajaHue
YaCTHULl, YaCTHBIM BBIXOJ] KJIACCOB.

Koumponvnas paboma Ne3

[TpuBecTH 3cKku3 000pyO0BaHUS HA BEIOOP ISl TPOXOUEHUS, IPOOICHUS W U3MEITbYCHUSI.
Hanucatbs npuHuun pabotsl 000pyJ0BaHuUs, TOCTOMHCTBA U HEJOCTATKU.

Koumponvnas paboma Ne4

[TpuBecTH 3cku3 000pyOBAHUS AJIs TPABUTALMOHHOI'O M MAarHUTHOTO 00OTalllEHHsI ITOJIE3HBIX
ucKoraemMbIx. Hanrcats mpuHIUI paboTel 000pyA0BaHUs, JOCTOUHCTBA U HEIOCTATKH.

Hanucath 1 npeacTaBUTh CXeMaTUYHO MEXaHU3M JIeHCTBUS (PIOTAllMOHHBIX PEAreHTOB.

Koumponvnas paboma Ne5

Knaccugukanus onepanuii o00e3BoxuBanus. MIX Ha3HaYeHHUs, JOCTOMHCTBA U HEJOCTATKU
onepauui.

Konmponvnas paboma Neb

[TpuBecTH MPUHIMIHAIBEHYIO CXeMY 000TalIeH!s] MAaTHETUTOBON PY/IBL.

Ilpumepnuoiii nepeuens mem u 3a0aHUIl 07131 ROO20MOBKU K IK3AMEHY:
Kakue cBoiicTBa MUHEPAIOB UCIIOJIb3YIOTCS IIPU Pa3IMUHbIX METOaX 00OraleHus?
Korna Heo0xoauMo NpUMEHATh MEXaHUYecKoe oborauieHue?
N3 kakux onepanuii COCTOST MPOLECChl 000raleHus?
Kakue npouieccsl nepepaboTKu MUHEPAIBHOTO ChIPbs HA3bIBAIOTCS MOATOTOBUTEIbHBIMU?
Kaxkue mporiieccsl nepepadoTKu MUHEPATLHOTO CHIPhS Ha3bIBAIOTCS OCHOBHBIMU?
Kakue npoueccsl nepepaboTKi MUHEPAILHOTO ChIPbsI HA3bIBAIOTCS BCIOMOTaTeIbHBIMU?
Kakue npoiykThl osyyaroT B pe3yabTaTe oooramieHus?

8. Uewm ompenensiercs mpeeabHO BO3MOXKHAS MaccoBasi J10JIsl [IEHHOTO KOMIIOHEHTA B
KOHIIEHTpaTe?

9. IlpuBenuTe KaueCTBEHHYIO CXeMY OOOTalleHNs U CXeMY LIeTH anaparoB.

10. Yewm ompenensercsi KpyITHOCTb, 0 KOTOPOH MOJIE3HOE MCKOMIaeMOe IPOOHTCS,
u3MenbyaeTcs nepena odorameHuem?

11. ITouemy mpumensiercs cTaauanbHoe apodsienrne? YTo Ha3bIBaeTCsl OTKPBITHIM U
3aMKHYTBIM LIUKJIOM JpoOieHus?

12. Kakwue anmmapaTsl HCTIOIB3YIOTCS IS APOOIICHUS M H3METBbUEHUS PY/Ibl?

13. B uem cocrouT Ha3HAUYEHHUE OMepaluii TpOXoYeHHs, KiaccupuKaumn?

14. Kakue anmapatrbl HCTIONB3YIOTCS ISl ONIEpaliii TPOXOYEHHUS U KJIacCUPUKAIUU?

15. Kaxue 3aKOHOMEPHOCTH JIeXKaT B OCHOBE IPaBUTAIIMOHHOT'O Mpoliecca 00orameHus?
Knaccudukanus rpaBUTallMOHHBIX MTPOLIECCOB.

16. UYro Ha3pIBaeTcs mporueccoM orcaaku? OTcagouHble MAITHHBI.

17. Kakue cuiibl 1eHCTBYIOT HA MUHEPAJIbHbBIE YACTUIIBI HA TOBEPXHOCTU KOHLIEHTPALIMOHHOTO
crona?

18. Kakwue mone3HbIe MCKOMIaeMble 000TaIa0TCsl Ha KOHIICHTPAIIMOHHBIX CTOJaX?
OborarieHne Ha BUHTOBBIX CelapaTropax U KOHIEHTPAIIMOHHBIX CTOMAX.

19. UYro Takoe TspKenas cpena M KaKue THUIIBI TSDKENTBIX CPell BCTPEYaroTCsl B TPAKTHKE
oOorareHus?

20. B uewm 3aximrouaeTcs CynIHOCTh MPOIECCa PA3/IEICHHUS B TSDKENBIX Cpeaax?

21. Kaxwue cyniecTBYIOT OCHOBHBIE THIIBI allIIAPATOB /IS Pa3/IeCHUs B TSHKEIBIX CYCIICH3HX ?
OnumuTe NpUHIKUI UX pabOTHI.

22. Knaccuduxanus (hiaoTalMoHHBIX IpolieccoB. B uem 3akioyaercs npouecc ¢aotaruun?

23. UTto Ha3BIBaCTCS KPAEBBIM yIJIOM CMauuBaHUs?

NoakowhE



24. KaxoBo Ha3HaueHHE (PIOTAIIMOHHBIX PEAreHTOB, UX KiIaccu(ukanus?

25. B gem npenmytiecTBO (GI0TaIIMOHHOTO METOAa 00OTaIEHUs TTePEe] OCTATbHBIMU?

26. Yo Ha3bIBaeTcs MpsiMoil u oOpatHoii ¢uiotanmein? Kakue oneparmu ¢iaoranun
Ha3bIBAIOTCS OCHOBHBIMM, IEPEYUCTHBIMHU, KOHTPOJIbHBIMU?

27. Kax BBIIENSIOTCS IIEHHBIE KOMIIOHEHTHI ITPU CENIEKTUBHON M KOJUIEKTUBHO-CENIEKTUBHON
cxeMmax (iaoranuu?

28. Knaccuduxamus paortaimoHHBIX MayH. BeomorarensHoe (iaoTarioHHoe
obopyoBaHue.

29. MarauTtHoe 1oJjie U ero cBoiicTBa. MarHuTHasi BOCIPUUMYUBOCTb.

30. Kak pazimuaroT MHHEpaJIbl 10 MAarHUTHBIM cBoiicTBamM? Kakoii cuitbl TpeOyroTcst
MarHuTHBIE TTOJIS JJIS1 KX 00OraneHus?

31. OTKpbITbIE U 3aMKHYTbl€ MarHUTHBIE CUCTEMbI. MarHUTHbIE 110JIs CENapaToOpoB.

32. Kakue CymecTBYyIOT THIIBI MArHUTHBIX CEMapaTopoB?

33. MarHuTHble cenapaTopsl i 000ralieHus: CUIbHOMArHUTHBIX PY/I.

34. MarHuTHbIE cenapaTopsl s o0oraimeHus ciabOMarHUTHBIX PY/I.

35. HasoBure MeTo/ bl U anmnaparbl 00€3B0KUBAHUS IPOYKTOB 00O alllCHHSL.

Llenpto mabopaTopHbIX pabOT MO [JAHHOW JUCHUIUIMHE SBISIETCS IPAKTHUECKOe
03HAa-KOMJICHHE CTYICHTOB C Pa3UYHBIMUA IPOIECCAMH M METOJaMH OOOTaIleHUs IOJIE3HBIX
HCKOMAeMbIX, a TaKXKe MOJTy4YeHHE HaBBIKOB MO BBHIMOJHEHUIO Pa3IMYHbIX ONBITOB. B yacTHOCTH,
CTYACHT JIOJDKEH YMETh MPaBHJIbHO 000CHOBATH IPUMEHEHHUE MPOIIECCa MIIM METO/1a 000TalleHUS
JUISL 3aJJaHHOTO THUIA PYJbI, pacCuyuTaThb OCHOBHBIE IMOKa3aTelu OOOralleHus U IMPEeACTaBUTh
WHIMBUAYAIbHBIA OTYeT. Bce TOdydeHHBIe SKCIIEpUMEHTAIbHBIE JaHHBIE HEOOXO0IMMO
MPOaHAIU3UPOBATh, IMPOBEPUTH BBIIIOJIHEHA JIM OCHOBHAs 1Lelb paboThl, CHOPMYyIUPOBATH
BBIBOABI. Eciam momydeHsl HU3KHE TEXHOJOTHYECKHE TIOKa3aTenu oOorameHus, yKaszaTh
BO3MOYKHBIE IPUYMHBI U ITYTH TOBBIIIEHHS ITOKa3aTeNei.

[Tpu BBIIONTHEHNH PAOOT CTPOTO COOIIOIATH MTPAaBHJIa TEXHUKH O€30MACHOCTH U HH-CTPYKIHH
1o pabore ¢ anmnaparypoil.

[lepeuens n1abopaTopHBIX PabOT:

N3yueHne paboThl IEKOBOM TPOOUIIKU M TPOU3BOJICTBO CUTOBOTO aHAIM3a

N3ydenue paboThl THPAIIMOHHOTO TPOX0Ta U ompeneieHne 3pHEeKTUBHOCTH TPOXOUEHUS
N3yuenue mporecca U3MeNIbYeHUs Pyl B IIapOBOI MeIbHHULE

OOGorareHue KeJe3HbIX Pyl Ha MAarHUTHOM CETapaTope

Ob6orainieHne NoIMMETaAIUIMYECKUX Pyl IO CXeMe NMPSIMON CeNeKTUBHOMN (IIoTaluu
Ob6orarnieHre MoIe3HbIX UCKOMAeMbIX Ha KOHIIEHTPAIIHOHHOM CTOJIE.
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puioxenne 2

OueHovHbIe cpeaCcTBA /JIsl MPOBeAeHUsI IPOMEKYTOUHOI aTTeCTAlNU

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

Kon
WHJUKaTOpa

Nunukarop
IOCTHIKEHUSI
KOMIIETEHIINH

OneHouHBbIE CpesicTBA

OIIK-4 Cnioco0eH ¢ ecTeCTBEHHOHAYYHBIX MO3UIHIT OLIEHUBATH CTPOEHHEe, XHMHYECKHIH U MUHEPAJIbHBII COCTaB 3eMHOM KOpPbI, MOpdo10ornyecKue
0CO0OEHHOCTH M TeHeTHYeCKHe TUIIbI MeCTOPOKIEHUI TBEePAbIX M0JIE3HBIX MCKOMAEeMbIX NPH PellIeHUH 33124 M0 PAIMOHAJBLHOMY H KOMILIEKCHOMY
€CYPCHOI0 NOTEHINAJIA HeAP

OCBOCHHIO I'€0

OIIK-4.1

[Ipumensier
XUMHUYECKUI u
MHHEPaIbHBIN
COCTaB 3€MHOM KOPBHI,
OCHOBHBIC CBOMCTBa
MHHEPAJIOB
pa3IMYHBIX KJIACCOB
Y TJIaBHbIE THUIIBI DY
Y TOPHBIX MOPOA JJIA
peleHus 3axad 1o
OCBOEHHIO HEZP

Pewums 3a0auy:

OnpeaenuTs MacCOBYIO J10JII0 MEJIU B KOHLIEHTPATE, COCTOSALIEM U3 MMPUTA U MUHEPAJIOB, YKa3aHHBIX B Tabuue (10
3a7JaHUIO)

Pewiump 3a0auy:

Onpenenutb TEXHOJIOTMUYECKHE [TOKA3aTEIN 000ralleHuss MEAHON py/bl:

- BBIXOJ] MEJTHOTO KOHIIEHTpATa,

- BBIXOJ] XBOCTOB,

- Maccy XBOCTOB,

- U3BJICYEHUE MEIU B MEIHBIN KOHIIEHTpAT,

- U3BJICUEHUE MEIM B XBOCTBI ISl YCIIOBHM, YKa3aHHBIX B Ta0JI.

PesynbTarhl pacyera TEXHOJIOTMYECKHUX MOKa3aTesiell opOPMUTH B BUI€ CTAHAAPTHON TaOIHUIIBI.
OnpenenuTs MapKy METHOTO KOHIIEHTpaTa U3 TaoJ.

Pewiumos 3a0auy:

OnpenenuTbs MacCOBYIO JIOJIO IIMHKA B KOHIIEHTPATE, COCTOSIIIIEM U3 MMUPUTA M MUHEPAJIOB, YKa3aHHBIX B TaOJIUIle
(Mo 3aanuIo)

Pewiump 3a0auy:

Paccunrtare TeXHONOrMYECKUE OKa3aTen oboramieHus QoTalMoOHHOTO Liexa. Pe3ynbTaTsl npeacTaBUTh B
tabmuie. Mcxonuble nannbie: maccoBas 1ot Cu B pyne — 0,9 %, B konuentpare — 20 %, B xBoctax — 0,1 %.
Ilepeuenv meopemuueckux 60npocoe K IK3ameny:

1. Kakue npotieccsl nepepaboTKi MUHEPAIBLHOTO ChIPbs HA3bIBAIOTCS OATOTOBUTEILHBIMU?

2. Kakwue mporieccel nmepepaboTKi MUHEPATLHOTO ChIPhsl HA3bIBAIOTCSI OCHOBHBIMU ?

3. Kakue nporieccsl nepepaboTKH MUHEPAIbHOT'O ChIpbsl HA3bIBAIOTCSl BCIOMOTaTeIbHBIMU?




Nupukarop

Kon
JOCTHKECHHUS OneHouHBIE CpesicTBA
WHJUKATOpa .
KOMITETEHIIUH
4. CyurHocTsb, TaBHbIE 0COOEHHOCTH U Ki1accu(UKalys 000raTUTEIbHBIX MPOIIECCOB.
5. OcHOBHBIE (paKTOPHI, BIUSIONIUE HA BEIOOP METO/1a 000TalCHHS.
6. Kakre mpoayKThl OJMy4daroT B pe3yJIbTaTe 000TaIeHus?
7. Yem ompezenseTcs NpeaeabHO BO3MOXKHAsT MAaCCOBAast J10JI IGHHOI0 KOMIIOHEHTA B KOHIIEHTpaTe?
OIIK-4.2 Brnageer wmeronamu | Ilepeuens meopemuueckux 60npocos K IK3amMeHy:
MPAKTUYECKOU 1. Kakue cBoiCcTBa MUHEPAIOB UCIOJIB3YIOTCS IPH PA3IMYHBIX METOaX 00OTaIeHUSs?
JTUArHOCTHKU 2. Korna Heo0Xxo1uMo MPUMEHITh MEXaHn4ecKoe odorarienue?
MHHEpAJOB pyx, | 3. VI3 xakux omepanuii COCTOSAT MPOLECCH 00OoTameHus ?
TOPHBIX nopon, | 4. Kakue mporeccsl nepepadoTKu MUHEPATBLHOTO ChIPbs HAa3bIBAIOTCS MOATOTOBUTEIBHBIMU?
knaccupukanued  u | 5. Kakue nporeccel mepepaboTKu MUHEPATBHOTO ChIPhSI HA3bIBAIOTCS OCHOBHBIMU?
XapaKTePUCTUKOM 6. Kakue npouecchl nepepaboTKi MUHEPAILHOTO ChIPbsl HA3bIBAIOTCSI BCIIOMOTATEIbHBIMU?
TJIABHBIX 7. Kakue nmpoayKThl OJy4arOT B pe3yJibTaTe 00oramieHus?
nopoaooOpazyromux | 8. Uem onpenensercs nmpeneabHO BOZMOXKHASI MacCOBast 10JIsI LIGHHOTO KOMIIOHEHTA B KOHIIEHTpaTe?
u pyasbIxX | 9. [IpuBeauTe KaueCTBEHHYIO CXEMY 00OTrallleHusl U CXEMY LIENH annaparos.
MuHepanoB,  BeneT | 10. Uem onpeaensieTcsi KPYMHOCTb, 10 KOTOPOM MOJIE3HOE UCKOTaeMoe APOOUTCS, H3MENbUaeTCs epe]
MIEPBUYHYIO oOoramieHruem?
JOKYMEHTAIUIO
NOJIEBBIX JAaHHBIX U | IlIpumepnvie npakmuueckue 3a0anus 011 IK3AMEHA:
MIEPBUYHYIO CocTaBuTh cxXeMy Juist 00OTaIieHus pyabl
00paboTKy 00pa3noB | Betnonnums 3adanue:

OnpenenuTh TEXHOJIOTHYECKHE MTOKA3aTeIl 000TallleHus KeJIe3HO! py/Ibl:

- BBIXO/JI JK€JIE3HOT'0 KOHIICHTpAaTa,

- BBIXOJ1 XBOCTOB,

- Maccy XBOCTOB,

- U3BJICUCHUE JKeJle3a B JKeJIe3HbIM KOHIIEHTPAT,

- U3BJICYCHHE JKeJIe3a B XBOCTHI I YCJIIOBHM, YKa3aHHBIX B Ta0J.

PesynbTarhl pacyera TEXHOJIOTHYECKHX TTOKa3aTesnei opOopMUTH B BUI€ CTAaHAAPTHON TaOIHUIIBL.




0) Ilopsanox mnpoBeaeHMs] TNPOMEXKYTOYHOH AaTTeCTAllMM, IOKAa3aTeJuM W KPHTEPHH
OLlCHUBAHHA:

[Tpomexxyrounast arTecTanuss N0 JucHMIUIMHE «OO0OrameHne IMOJE3HbIX HCKOMAeMBbIX)
BKJIIOYAET TEOPETHUECKUE BOIPOCHI, 103BOJIAIOLINE OLIEHUTh YPOBEHb YCBOCHMSI 00yUYarOIIUMUCS
3HaHUH, W TPAKTHYECKHE 3a/laHMs, BBIIBIAIONIME CTENEHb C(HOPMHPOBAHHOCTH YMEHHH 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 OwuseraM, OXBaThIBAIOLUIMM 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, BBIPa3UTh CBOE OTHOIIECHUE 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 KOMIIETEHIIMMH, T.€. CTYJIEHT, IIPEICTABISET BCECTOPOHHEE, CUCTEMATHUECKOE
U NIyOOKOe 3HaHHe y4eOHO-IIPOrpaMMHOT0 MaTepuasna, yMeHHe CBOOOIHO BBITIONHSATE 3a/1aHUS,
MPEAYCMOTPEHHBIE TPOrPaMMOI, YCBOMBIIMK OCHOBHYIO M 3HAKOMBIA C JIONOJHUTEIBHOU
JUTEpaTypoil, pEeKOMEHI0BaHHOM nporpammoii. Kak mpaBuio, orjeHKa «OTIHMYHO) BBICTABIISAETCS
CTyJICHTaM, YCBOMBIIMM B3aWMOCBSI3b OCHOBHBIX TMOHATUNA AUCIUIUIMHBI B UX 3HAYCHUU IS
npuodperaeMoii npodeccuu, MPOSBUBIIUM TBOPUYECKHUE CIOCOOHOCTH B MOHUMAHUU, U3JI0KEHUU
Y MCIIOJIb30BaHUU y4eOHO-ITPOrpaMMHOTO MaTepuana.;

— Ha OLEHKY «xopomo» (4 Oamna) — oOydaromuics MOKa3bIBa€T CPEAHUIA YPOBEHD
cOpPMUPOBAHHOCTH  KOMIETEHLIMH, T.€. CTYAGHT MpEACTaBIsSET I[IOJIHOE  3HaHUE
yueOHO-TIPOrPaMMHOTO MaTepuasa, YCIENIHO BBITOMHSIOMUN MPEeIyCMOTPEHHBIE B MIPOrpaMMe
3a/laHusl, YCBOMBIIUI OCHOBHYIO JINTEPATYpPY, PEKOMEH/I0BaHHYIO B mporpamme. Kak npasuio,
OIIEHKA «XOPOUIO» BBICTABISETCS CTYJEHTaM, MOKA3aBIIMM CHUCTEMATHUYECKUI XapakTep 3HAaHUU
M0 JUCHUIUIMHE U CHOCOOHBIM K MX CAMOCTOSATEIbHOMY ITONOJHEHUI0 M OOHOBJIEHHMIO B XOJ€
nanpHeimeil yue6Hoi paboTsl U MpohecCHOHATBHON 1eATeIbHOCTH;

— Ha OLIEHKY «YIOBJIETBOpUTENTHHO» (3 Oamia) — oOydaroIMiicss MOKa3bIBaeT MOPOTOBBIN
ypoBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUH, T.€. CTYAEHT, MPEJCTaBIsieT 3HAHHUS OCHOBHOTO
y4eOHO-TIPOrPaMMHOTO Marepuajia B 00beMe, HEOOXOAMMOM i JajbHeuIied ydeObl u
npejcTosimiell paboThl TO CHEIHATbHOCTH, CHPABJISIONIMIICS C BBIOJHEHUEM 3a/IaHul,
MPEAYCMOTPEHHBIX MNPOrpaMMOM, 3HAKOMBIA C OCHOBHOW JIMTEPATypOM, PEKOMEHIOBAHHOU
nporpamMmmoii. Kak mpaBuio, OIEHKa «yIOBJIETBOPUTEIBHO» BBICTABISETCS CTYJIEHTaM,
JIOMYCTUBIIMM TOTPEIIHOCTH B OTBETE HA 3K3aMEHE W IPU BBITOJIHEHUH 3K3aMEHAIIMOHHBIX
3aJjaHui, HO 00Jaal0IKUM HEOOXOIMMBIMU 3HAHUSMHU JJI1 UX YCTPAHEHUS IMOJ] PyKOBOJICTBOM
MpenoiaBarTelis;

— Ha OIIEHKY «HEY/JOBIECTBOPUTENbHO» (2 Oamna) — pe3yabTar OOydeHUs HE JOCTUTHYT,
oOyJaromuiicss He MOXKET IOKa3aTh 3HAaHUS HAa YypPOBHE BOCHPOU3BENEHUS H OOBSCHEHUS
nH(popMaIy, He MOXET MOKa3aTh WHTEJUICKTyaJIbHbIE HABBIKM PEIICHUS MPOCTHIX 3ajad, T.C. Y
CTyJeHTa, 0OHAPYKUBAIOTCS MTPOOEINBI B 3HAHUSAX OCHOBHOTO Y4E€OHO-TTPOrPaMMHOTO MaTepuaia,
JOCTUTHYTHI TPUHIMIHAIbHBIE OIMMOKH B BBIMIOJHEHUH TPETYCMOTPEHHBIX MPOrpaMMOin
3aJJaHuH.

Ha OIICHKY «HEYIOBJIETBOpUTEIbHO» (1 0amr) — oOyJaronuiicss He MOXKET IMoKa3aTh 3HAHUS Ha
YPOBHE BOCIPOU3BEICHUS M 00BsCHEHHS WH(MOPMAIIUU, HE MOXKET MOKa3aTh WHTEIJICKTyaIbHbIC
HAaBBIKH PEIICHUS MPOCTHIX 3a7ad.



