MMHUCTEPCTBO HAYKU 1 BbICHIET'O OBPA30BAHMSA
POCCUMCKOM ®EJIEPALTAN

®QenepanbHOE rocyaapcTBeHHOE OI0pKeTHOE 00pa3oBaTeNbHOE YUPSIKIACHHE
BBICLIEro 00pa3oBaHus
«MarHuTOropCcKuii rocy1apCTBeHHBbIN TexHuyeckuii ynusepcuret um. I'.1. Hocosa»

YTBEPXJIAIO

L 0 Napexrop UTuT

i T U.A. ITbiTanes
15.03.2021 r.

PABOYAS ITPOI'PAMMA JUCHUITJIMHBI (MO1Y JIS)

OBOI'ALIJEHUE ITOJTE3HBIX HCKOITAEMBbIX

HanpapneHue noAroToBky (CenualIbHOCTD)
21.05.04 I'opnoe peno

HanpasnenHocTs (npoduib/crienuanu3anus) nporpaMmbl
OTKpbITBIE TOpHBIE PaOOTHI

YpoBeHb BbIcLIEro 00pa3oBaHus - CIIELMATUTET

®opma 0OyueHus
3a04Has

Unctutyr/ pakynprer MHCTHTYT ropHOro nena v TpaHcnopra

Kadenpa ['eonoruu, Mapkeiaepckoro aena H 00orameHus MoJe3HbIX
HCKOIIaeMBbIX
Kype 4
MaruuTtoropck

2021 ron



PaGouass mnporpamma cocrtaBieHa Ha ocHoe OI'OC BO - cneuyuanmurer 1m0
cnemuanpHocTH 21.05.04 IN'oproe neno (npukasz Muno6paayku Poccun ot 12.08.2020 r. Ne 987)

PaGovass mporpamMa paccMoTpeHa H onoOpeHa Ha 3acemanuu Kadenapel ['eonoruwm,
MapKIiIeiIepcKoro aena u 00oraieH s MoJIe3HbIX HCKOaeMbIX

03.03.2021, npotokon Ne 7 g

3aB. kadenpoit /%; U.A. I'punas
PaGovas nporpamma ono6pena Mmeroaudeckoit komuccueit UI'IuT
15.03.2021 r. npotokos Ne 5 e

[Tpencenarens - e U.A. IlerTanes
CornacoBaHo: ;
3aB. kadeapoii PazpaboTku MECTOPOKACHHI MOJIE3HBIX HCKOIAEMB,

~5— C.E. NaBpuinen
R

Pabouast nporpaMma coctaBjeHa: '@ ) %
noueHT kadenpst 'MIuOIIH, kana. TeXH. HayK / E.1O. [lerons
Penensenr:

BE/JYIIHH CINELHATUCT TOPHO-000raTHTENIHLHOrO Wmomomeﬂﬂoﬁ
rpynmnsl HTL] [TAO «MMK» , kaHa. TeXH. HayK M.A. Lpiranos

-




Pabouas mporpamma nepecMoTpeHa, oocykaeHa u ooopeHa Juist peanuzanuu B 2022 - 2023
y4eOHOM roay Ha 3acenaHuu kageapel 1'eonornu, MapKuiedaepcKkoro aena u 000oTaeHus

[Ipotokom ot 20 r. Ne

3aB. kadenpoii I/I.A.?panH

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamuu B 2023 - 2024
yueOHOM rofy Ha 3aceqaHuu Kadeapsl ['eonoruu, MapKieiiiepckoro eia u 00orameHus

IIporokomor 20 1. Ne

3aB. kadeapoii I/I.A.ﬁ)HmHH

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusarnuu B 2024 - 2025
y4eOHOM roy Ha 3aceqanuu Kadeapsl [ 'eonoruu, MapKieiiepcKoro aeia u 00orameHus

[Iporokom ot 20 . Ne

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

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2025 - 2026
y4eOHOM roy Ha 3acemaHuu kageapsl 1 'eog0ruu, MapKIieiaepeKkoro aeia u 000orareH s

IIporokomor _ 20 r. Ne
3aB. kadeapoii N.A. Tpumun

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peanmszanuu B 2026 - 2027
yueOHOM roy Ha 3acefaHuu kadeapsl ['eonoruu, MapKieHaepcKoro aena u ooorameHus

IIporokomor 20 1. Ne

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

Pabouas mporpamma nepecmMoTpena, odcyxaeHa u ogoopena st peanusanuu B 2027 - 2028
ydaeOHOM TOJly Ha 3acefaHuu kKadeapsl ['eonoruu, MapKIeiaepcKkoro 1emaa 1 00orameHus

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

Pabouas mporpamma nepecmMoTpeHa, o0cyxaeHa u ogoopena st peanuszamnuu B 2028 - 2029
ydaeOHOM TOoJTy Ha 3acefaHuu Kadeapsl ['eonoruu, MapKIeiaepckoro 1emaa 1 00orameHus

[Ipotokomor 20 . Ne

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




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

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

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

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

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

Xumus

®dusuka

HNudopmartuka

I'eonorus

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

O60cHOBaHME IPOEKTHBIX PELICHUH

[ToxroToBka K caue u caaya rocyAapCTBEHHOTO IK3aMeHa

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

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pe3y/IbTaThbl 00y4eHHUs

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

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

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

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

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




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 5 3adyeTHbIX enuuuil 180 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas pabora — 12,9 akaj. 4acos:
—aynuropHas — 10 akaj. 4acos;
— BHeayuTopHas — 2,9 akaJi. 4acos;

— caMocrosiTenbHas pabora — 158,4 akan. 4acos;

— B popMe mpaxTHIecKoi moaroroBku — 0 akas. 4ac;
— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yac

(DOpMa aTTecTaiuu - 3K3aMCH

AynuropHas s
KOHTaKTHas paboTa E 3 dopma TEKyIIEro
=
B aKaj. Jacax 3] Bun KOHTPOJIS
Pasnen/ Tema 2 (B axaz. vacax) = . p Kon
> 3 © | caMOCTOSTENbHOI | ycrieBaeMOCTH U
JUCIUATIIAHBI & = . | KommereHM
g £ paboThI MIPOMEKYTOUHOM
nmab. | mpakr. | 33 ATTeCTAIIH
Jlek. s < 11,
3aH. 3aH. | O &
1. 1. Beenenue
N3yuenne
1.1 1.1. Conepxanue OCHZ:HOﬁ u
IACHMILIMHEL, €€  3aJaym. .
JIOITOJIHATEILHOMN
3HaueHue u poib 4 HTCPATYDBL 1O Konrponbnas OIIK-4.1,
oborarie-Hus npu HCEHH{IPHHe pabota Nel OIIK-4.2
WCIIONB30BAHUHM  PA3IMYHBIX HKOHCHeKTa’
MTOJIE3HBIX MCKOIAEMBIX N
JIEKITHIA.
W3yuenune
OCHOBHOM U
12 12. Knaccudukaius JIOIOJIHATEILHOMN
KonTponsHas OIIK-4.1
MPOIIECCOB JJIsi 00OTalIeHUs 4 JUTEPATYPHI 110 a6 (E’Ta Nol OTIK 42‘
MTOJIE3HBIX MCKOIAae-MBIX JIAC-IIUTIIINHE, p - '
KOHCITEKTa
JICKLIMH.
W3yuenue
1.3 1.3. Omeparuu, HUKIIbI, OCH?)IBHOEIH
CTalluH. Onenka JIOTIOTHUATEILHOM
3¢} PEKTUBHOCTH  NPOLIECCOB 4 8 TePATYDLL 10 KonrtponbHas OIIK-4.1,
oboraiieHus Hu JIHCE I/IH}J]'IPI/IHC pabota Nel OIIK-4.2
KOMILIEKCHOCTH KOHCIICKT ’
UCIIOJIb30BAHUS CHIPbS .
JIEKITHH.
Uzyuenne
14 14. Tlpoayktel U OCHZ:HOﬁ "
MOKa3aTen oforarieHus. OTOMHITEbHO
MarepuansHbiii  Oamadc 1o A KonTtponbHas OIlK-4.1,
4.4 JINTEPATYPHI 110
TBEPJIOMY, METaJUly, BOAE B ’ I/ICpI/IH}JI'IpI/IHe pabota Nel OIIK-4.2
TEXHOJIOTHYECKUX cxemax ﬂkoﬂcnema ’
oOoraiieHus pya .
1 Py JIEKITHIA.
Uzyuenne
15 1.5. ITonsitue 0 OCHZ:HOﬁ "
KOJMYECTBECHHBIX .
JOTIOIHUATEILHOMN OIIK-4.1,
XapaKTepUCTHKAX IHTEDATYDBL 110 Konrtposbhas OITK-4.2
BEIIECTBEHHOTO cocTaBa L[I/ICEI/IH}JI'IPI/IHG pabota Nel '
MHUHEPAJIbHOIO  ChIpbSl U KOHCHeKTa’
MPOYKTOB 00OTAIIICHUS N
JIEKITHH.
Uroro no pazaeny 20,4

2. 2. I'paHyIOMETPHUYCCKUI COCTaB




Nzyuenue

2.1 2.1 OCHOBHOH 1
I'panynomerpuueckuii cocrtas OTIOJTHUTEIbHON
pz[ Y I/Ip MIPOIYKTOB HJII/ITC aTypsl 110 KonrpormHas OIIK-4.1,
py pomy paryp paborta Ne 2 OIlK-4.2
o0oramieHusi, METOIBl €ro JWC-LIUIINHE,
orpeJieNieHUs KOHCIIEKTa
JIEKITUH.
Nzydenne
. OCHOBHOM 1
2.2 2.2. CUTOBBI aHaNMU3. . OIK-4.1
JIOTIOJTHUTENILHOM -4.1,
[kana KJIacCU(pUKAIINH, KonTponbnas
JAUTEPATyphl IO OIIK-4.2
MOJIYITb IIKAJIBI pabora Ne 2
JWC-LIUIUINHE,
KJac-cuduKauu
KOHCIIEKTa
JIEKITUH.
Nzyuenue
2.3 2.3. O6paboTka OCHOBHOM U
€3yJIbTaTOB OTIOJTHUTEIbHON
Ir) aZI JIOMETPUUECKOIO HJII/ITG aTypsl 10 Kontponsnas OIIK-4.1,
pay. p paTyp pabora Ne 2 OIIK-4.2
aHamM3a U I0-CTPOEHHE JUC-IIUIIIMHE,
XapaKTEePUCTHK KPYIMHOCTH KOHCIIEKTa
JIEKIUH.
HWroro no pazneny
3. 3. TlonroroBurenbHbIC
TIPOLIECCHI
Nzydenne
OCHOBHOM 1
OTIOJIHUTEIbHOM 3amura
3.1 3.1 T'poxogere. 2/11 Ilnme aTypsl 110 71200 I:IITO HOM OIIK-4.1,
Hasnauenue npouecca paryp paTop OIIK-4.2
JIHUCHIHTIINHE, paboThI
KOHCIIEKTa
JIEKLUL.
Nzyuenue
OCHOBHOI 1
32 3.2, DddexruBHOCTH JIOTIOJTHUTENEHOM OIlK-4.1,
TPOXOYCHHUs, KiaccupuKarus JUTEPaTypHI IO OIlK-4.2
Y KOHCTPYKIIUHU TPOXOTOB JTUCLIUTUIMHE,
KOHCIIEKTa
JIEKIUH.
Nzyuenue
OCHOBHOH 1
3.3 3.3. JpoGnenue. JIOTIOJTHUTENILHOU 3amura OTIK-4.1
Haznauenue IpoOIIeHusI, 05 | /11 JTUTEpaTypHI TIO nmabopatopHOit OITK 4' 2‘
CTENEHb POOJICHUS JUCLIUIUINHE, paboThI '
KOHCIIEKTa
JIEKITUH.
N3ydenne
OCHOBHOM 1
3.4 3.4. Knaccudukanus u N
JIOTIOJTHUTEJILHON
KOHCTPYKIUH JIPOOMIIOK ISt Konrponbnas OIIK-4.1,
0,5 JUTEPATYPHI 110
KpYIIHOTO, CpeIHero u paborta Ne 3 OIlK-4.2
JCIUIUIAHE,
MEJIKOTO IPOOIICHUS
KOHCIICKTa
JIEKIIUH.
Nzyuenue
35 3.5. KpymHocts, IO OCHOBHOM U
KOTOPOii HEOOXO0 MO OTIOJIHUTEIIBHOM
06€ITI> ChIpbE rile e 0,5 }IJ'II/ITG aTypslI IO Konrposbnaz OIK-4.1,
AP P peat ' PaTyp paborta Ne 3 OIlK-4.2
oborarieHreM. CxeMbl JUCITUTUINHE,
IpobneHus KOHCIIEKTa

JIEKIUH.




Nzyuenue
OCHOBHOH U

3.6 3.6. W3MenbueHue. JIOIOJIHATEILHOMN 3amura OIK-4.1
3aKOHOMEPHOCTH  TIpoliecca 0,5 13/0,4U 6 JUTEPATYPHI 110 nabopatopHon OIK 4' 2‘
HM3MENTbYCHHUS JIHUCHHILINHE, paboThI '
KOHCIIEKTa
JIEKIIHMH.
Nzydenne
OCHOBHOM U
3.7 3.7. Kiaccuduxarms JIOIIOJIHATEILHOM
a3MOJILHOI'O 000 )clt)OBaHI/ISI 0,5 JINTEPATYPEHI 110 Kontponsnas OIIK-4.1,
p Py ’ ' patyp pabota Ne 3 OIIK-4.2
CXeMBI U3MENBUECHHS JIHUCHHILINHE,
KOHCIIEKTa
JIEKIIHH.
3.8 3.8. T'muopaBmudeckas H3yuenune
KiIaccupUKalKs U ee pPojb B OCHOBHOM 1
TEXHOJIOTHUECKUX cxemax OIOJIHUTEIHHOM
(habpux 3aKOHOMEPHOCTH 0,5 HJII/ITG aTypHI 1O Konrposbraz OIK-4.1,
PHIK. p ' paryp paborta Ne 3 OIIK-4.2
CBOOOJHOTO M CTECHEHHOI'O JIHCLHILINHE,
magenns gacTull. OCHOBHEBIE KOHCIIEKTa
IPUHIUIBI KIacCUUKALUH JIEKIHH.
Nzyuenue
OCHOBHOM U
3.9 3.9. Koncrpykiuu N
JIOIIOJIHUTEIBHOM
MEXaHUYECKUX 05 10 HTEDATVORL 110 KonTponbhas OIIK-4.1,
KJIaccu(pHUKATOpOB, 00JaCTh ' paryp pabota Ne 3 OIlK-4.2
JIHACIHIIINHE,
UX TPU-MEHEHUSI
KOHCITEKTa
JICKITHMN.
Nzydenne
OCHOBHOM U
3.10 3.10. KoHCcTpyKImu # OIIOJIHATEILHOMN
MIPUHIIMIT pZIe(ﬁCTBMﬂ 0,5 HnuTe aTypsl IO Kontponsras OIK-4.1,
P ' patyp pabora Ne 3 OIIK-4.2
THIIPOIIMKIIOHOB JIACHUATIINHE,
KOHCITEKTa
JIEKITUH.
Wroro no pazneny 4 16/2,4U 20
4. 4. OCHOBHBIE MPOIIECCHI
W3yuenue
41 4.1. TI'paBUTanUOHHOE e
OCHOBHOM H
oborarienne MTOJIE3HBIX OTONHHTEILHOMN ammra
HCKONaeMbIX. TeopeTHueckue 6 HnnTe ATVDBL 1O HA60PATODHOI OIIK-4.1,
ocHOBEI. CKOpOCTh TAACHUS, patyp parop OIIK-4.2
JIACHHATIINHE, paboTh
K03 GUIUEHT
KOHCITEKTa
paBHOMAIAEMOCTH N
JIEKITHI.
4.2 4.2. TIporeccsr
IpaBUTAIIOHHOTO Nzyuenue
oboramieHus: MPOMBIBKA, OCHOBHOM 1
OTCaZKa, KOHIICHTpalMs Ha OITOJIHUTEIHHOM
CTOJ‘IZ;X, 060];"21 SHII/-IIG Ha 8 HJII/ITe aTypsl 110 Kontporkhas OIIK-4.1,
’ B patyp pabora Ne 4 OIlK-4.2
IIUTI03aX u Kenooax, JUCITUTUINHE,
BHHTO-BBIX cernaparopax, KOHCIIEKTA
oboraiieHie B  TSKEIbIX JIEKITHH.
CYCICH3HSIX
Uzyuenne
4.3 4.3. CyuiHocTb YyHeHH
OCHOBHOM H
MPOIIECCOB, KOHCTPYKTHUBHBIC .
JIOTIOJIHUTEIBHOM
u TEXHOJIOTUYECKHUE 8 HTEDATYDDL 10 KonTponpHas OIIK-4.1,
nmapaMeTpsl  ammapaToB U paryp pabota Ne 4 OIIK-4.2
JIHACHUATIINHE,
MalIlvH, MPaKTHKa X
KOHCITEKTa
TPUMEHEHUsI

JICKITUM.




Nzyuenue

4.4 4.4. MarnutHOe N
oboramenue. TeopeTnyeckue aoggizzzggbioﬁ Sammra
OCHOBBI. MarsuTHble 10 IHTEpATYEI 10 naBopaTopHo OIIK-4.1,
CBOWCTBa MHHEpAJIOB, OIlK-4.2
MAFHUTHBIC Hons JCIUIUIAHE, paboTHI
CenapaTopoB Kzlglizzlga
4.5 4.5. OGopynoBaHue A I/I3yqu1:1e
MarHuTHOTO oboraieHus: Hoz((;ggfl:gfbfloﬁ
cemaparop Ui CHJIbHO U 8 SUTEpATYpBI 110 KonrtponbHas OIlK-4.1,
CIa0OMarHUTHBIX PYA; CyXue HCLHTLTHHE pabora Ne 4 OIIK-4.2
u MOKpEIE MarHuTHBIE COHCIICKTa ’
cernapa-Topbl J—
Nzyuenue
46 4.6. Diektpuveckoe OCHOBHO# 1
oboramenue.  dusznyeckue JIOTIOJTHUTENILHOU KoHTpostbHast OIK-4.1
OCHOBBI mporecca, 8 JHUTEPATypPHI IO paGora No 4 OHK-4._2]
MOJ-TOTOBKa Marepuaia K JTUCLIUTUINHE,
JNEKTPHUYECKON cerapanuu KOHCIIEKTa
JIEKIUH.
Nzyuenue
47 47. Knaccudukarys ﬂoggﬁgfll;;lfbioﬁ
JNEKTPUUECKUX CENapaTopos, 6 IHTEPATYpE IO KonTponbhas OIlK-4.1,
150.4 KOHCTPYKTHBHBIC u [ pabota Ne 4 OIIK-4.2
TEXHOJIOTHYECKHE NapaMeTphl KOHCIICKTA
JICKLIUIL.
Nzydenne
OCHOBHOM 1
4.8 4.8. CrenuanpHbie JIOMOJHUTEILHON KoHtpombHas OIK-4.1,
METOABl  TMOATOTOBKU u 6 JUTEPATYPHI 110
oborameHus pyn JUCITUTLINHE, paGora No 4 OTK-4.2
KOHCIIEKTa
JIEKITUH.
49 49. Pynopasbopka: W3zyuenue
oborameHne MO  TPEHHIO, OCHOBHOM 1
¢dopwme, IBETY, JIONIOJTHUTENILHOM KOHTpostbHast OIK-4.1,
¢ororpa-Butanys;  00XKHUT 6 JUTEPATypPhI IO 6ora No 4 OTIK-4.2
pPyA; n30HMpareIbHOe JUCLIUTUINHE, pabora '
IpoOyieHne,  HM3MeNbueHHe, KOHCIIEKTa
XMMH-4YeCcKoe o0oramnieHue JICKIHH.
Nzyuenue
OCHOBHOI 1
4,10 4.10. DnoraruoHHoe JIOTIOTHUATEILHOM 3ammra OIK-4.1
oboramenue. Teopernyeckue 6 JUTEPaATypHI IO naGopaTtopHoi OIK- 4' 2‘
ocHoBbl. Kunernka drmoranuu UCHUILINHE, paboTsI ’
KOHCIIEKTa
JIEKIIUH.
N3ydenne
4.11 4.11. ®aoraiMoOHHBIC aoﬁiﬁﬁiﬁgﬁoﬁ
peareHTsl, 175, 6 JHTEPATYPEI 10 KonrposnbHas OIIK-4.1,
Knaccn(bmcaunﬂl Ha3HayYCHHUE MCLUTITHHE, pabota Ne 4 OIIK-4.2
Y Me-XaHU3M JeHCTBUS KOHCIICKTA
JIEKIIUH.
Nzyuenue
412 4.12. ®aoraiMoHHBIC Hosgisfliggbﬁoﬁ
MAIIIHEI, X 6 . Konrponbnas OIIK-4.1,
Ki1accupuKanus, CLIHITHHE pabota Ne 4 OIIK-4.2
KOHCTPYKHuA KOHCIIEKTa ’

JICKIIHMH.




413 4.13. IIpakTrka
HIPHMEHEHUS MaIInH
Pa3INYHBIX THUIIOB
(MexaHuvecKue,
MHEBMOMEXaHUIECKHE,
KOJIOHHbIe U Ap.). Cxembl U
PEKUMBI PIIOTAIIH

Nzyuenue
OCHOBHOM U
JIOTIOTHUATEILHOMN
JTUTEpaTypHI IO
JMCIUTIINHE,
KOHCIIEKTa
JIEKIIHMH.

Konrtponsnas
pabota Ne 4

OIIK-4.1,
OIIK-4.2

Hroro no pasgeny

90

5. 5. O0e3BOKMBaHHE H
onpoOOBaHNe

5.1 5.1. OO6Ge3BoXUBaHHUE.
Haznauenwne omepanuit
00€3BOKUBAHHS u X
KJaccU(pUKaIus

OIIK-4.1,
OIIK-4.2

52 5.2. OnpoGoBanne ¥u
KOHTPOITb Ha
oboraTurenbHeIX  (pabpukax.
Twurel U Ha3HaYCHUE IPOO

OIIK-4.1,
OIIK-4.2

Hroro no pazpeny

12

6. 6. OOmwme cBeneHus 00
000raTUTENILHO-TEXHOIOIMYECKON
CHUCTEME

6.1 6.1. TexHOIOTHYECKHE
CXEMBI: KaueCTBEHHBIE,
BOJIHO-IIIJITAMOBBIE U CX€E-MBI
I[CTIH alMapaToB

OIIK-4.1,
OIIK-4.2

6.2 6.2. VYmpasnenue
Ka4eCTBOM TMOJIC3HBIX
HCKOMAaeMbIX MPHU UX J00bIYE,
yCpeAHEHHE MHHEPAIBHOTO
CBHIPbSl B TOPHOM IIeXe M Ha
000-ratutenbHOM (pabpuke

OIIK-4.1,
OIIK-4.2

6.3 6.3. TexHomorus
oborameHusi pyJA HEPHBIX,
IIBETHBIX u penxnx
Mmetan-noB. TpeboBaHus K
KauecTBy KOHIICHTPaTOB M
CBIPbS.

OIIK-4.1,
OIIK-4.2

Hroro no pazneny

Uroro 3a cemectp

6/2,41

158,4

OK3aMCH

Hroro no JAUCHUIIIINHE

6/2,41

158,4

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, 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
JTUAJIOTMYECKOTro OOIleHus1 JABYX IpernojaBaTeniell (HampuMmep, PEKOHCTPYKLUS Jauajora
IpeCTaBUTENeH Pa3InYHbIX HAYYHBIX MIKOJ, KyYEHOTO» U «IIPAKTUKA» U T.I1.).

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

[IpakTHyeckoe 3aHATHE HA OCHOBE Kelc-MeTo/1a — 00yueHHe B KOHTEKCTE MOACTUPYEMOi
CUTYAIIH, BOCTIPOU3BOISIICH peaTbHbIC YCIOBUS HAYYHOW, TPOU3BOACTBEHHOM, OOIIIECTBEHHOM
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.



JlenoBasi urpa — MOJEIMPOBAHUE PA3TMYHBIX CUTYallMi, CBS3aHHBIX C BBIPAOOTKOH M
INPUHATHEM COBMECTHBIX PEIEHHH, 00CYX IEHUEM BOIIPOCOB B PEKUME «MO3TOBOIO IITypMay,
PEKOHCTPYKIMEH (PYHKIIMOHATBHOTO B3aUMO/ICHCTBUS B KOJIJICKTHBE H T.I1.

PoneBass wurpa — uMMTanMs WM PEKOHCTPYKLUS MOJIEJIEH pPOJIEBOrO IOBEICHUS B
IIPEJJIOKEHHBIX CLIEHAPHBIX YCIOBUSX.

4. TexHONOruM MPOEKTHOro OOy4eHMsI — OpraHu3alys 00pa30BaTENBHOIO Ipolecca B
COOTBETCTBUHM C JITOPUTMOM IIOATAITHOTO PEIICHUs MPOOJEMHOHN 3a/Ja4d WM BBITIOJIHEHUS
yueOHoro 3ananus. [IpoekT npennogaraer COBMECTHYIO y4eOHO-1103HABATEIbHYIO 1€ TEIbHOCTh
TPYIIIbl CTYJCHTOB, HANPAaBICHHYIO HA BHIPAOOTKY KOHLEMIMH, YCTAaHOBJICHHUE IENIeH U 3a1ad,
(GOpMYIHPOBKY OKHJAEMBIX PE3yJbTaTOB, OIpPEJCICHHE NPUHLUIOB U METOAMK peIIeHUs
MOCTABJIICHHBIX 3aJla4, IUIAHUPOBAaHUE XoJa palbOThl, MOUCK JOCTYMHBIX M ONTHUMAJIbHBIX
pecypcoB, MO3TANHYI PEANM3ALUI0 IUlaHA pabOThl, MPE3CHTALUI0 PEe3yJbTaToB pPadOThI, MX
OCMBICJICHUE U peIKCHIO.

OCHOBHBIE TUIIBI IPOEKTOB:

HccnenoBaTenbCKUil TPOEKT — CTPYKTypa NpuOImkeHa K ¢Gopmary HAy4dHOTO
UCCIIEIOBaHMs  ([I0KA3aTeIbCTBO AKTYalbHOCTH TEMBI, ONpEAEICHHE HaydyHOW MpoOJieMBbl,
npeaMera U O0bEKTa MCCIEAOBAaHUA, LieJiel W 3a/ady, METOJ0B, MCTOYHHKOB, BBIIIBUKEHUE
TUIO0TE3bl, 000011IeHUE Pe3yIbTAaTOB, BBIBOIbI, 0003HAUECHUE HOBBIX ITPOOIIEM).

TBopueckuil MpoeKT, Kak MpaBUJIO, HE UMEET AETAJbHO NPOPAOOTAHHOM CTPYKTYpHI;
y4eOHO-TI03HaBaTeIbHasl JAEATEIbHOCTh CTYAEHTOB OCYILECTBIIAETCS B paMKax PpaMOYHOIO
3a/laHusl, HOJUMHSISICh JIOTUKE U HHTEPECaM yYaCTHUKOB IIPOEKTA, )KaHPY KOHEYHOTO pe3yJibTaTa
(razera, puUIbM, MPA3AHUK, U3AHUE, IKCKYPCHUS U T.I1.).

WudopManMoHHBI MPOEKT — y4eOHO-TIO3HABATENbHAS JEATENIBHOCTE C  SIPKO
BBIPa)KEHHON 3BPUCTUYECKOI HAPaBIEHHOCTHIO (IIOUCK, OTOOP U cUCTeMaTU3alus HHPOpMaLuU
0 KakoM-TO OOBEKTe, 03HAKOMJICHHE YYaCTHHUKOB IPOEKTa C ITOM MH(OpMaIUel, ee aHau3 U
00o011eHue 115 pe3eHTauy 6osee HIMPOKON ayTMTOPHH).

5. HTepakTUBHBIE TEXHOJOTUU — OpPraHu3alys 00pa30BaTENbHOIO Ipoliecca, KOTopas
IIpeIoiaracT akTUBHOE U HEJTMHENHOE B3aUMO/IEHCTBUE BCEX YUACTHUKOB, JTOCTH)KEHHE HA ITON
OCHOBE JIMYHOCTHO 3HAYMMOIO Il HHUX oOpa3oBaTelbHOTO pe3ynbrara. Hapsay co
CHEIUAIN3UPOBAaHHBIMU  TEXHOJOTHSAMM  TakOro  poJa  INPUHLUIN  HUHTEPAKTUBHOCTH
IPOCJIEKUBAETC B OOJIBIIMHCTBE  COBPEMEHHBIX  00pa30BaTENbHBIX  TEXHOJIOTHH.
WHTEepakTHBHOCTH MOJPa3yMeBaeT CyOBEKT CyObEKTHbBIE OTHOILLIEHUS B XO7€ 00pa30oBaTeIbHOIO
npolecca 1, Kak cieicTBre, (opMHpoBaHHE caMOpa3BUBaroLIEiics HHPOPMAIMOHHO-PECYPCHOM
CpeJBl.

@®opMbl yueOHBIX 3aHATHI C HMCHOJB30BAaHUEM CHELMATU3UPOBAHHBIX MHTEPAKTHUBHBIX
TEXHOJIOTH:

Jlexuusi «0OpaTHON CBS3M» — JIEKIMS-TIPOBOKAIMs (M3JI0’KEHUE MaTepHualia ¢ 3apaHee
3aIIaHUPOBAHHBIMU omnokamn), nexkuus-oecena, JEKIUA-TUCKYCCHs,
JEKIUA-TIPECCKOH(PEPEHITHSI.

CemuHap-IuCcKyccusi — KOJUIEKTUBHOE OOCYXKIEHHE Kakoro-iubo CIIOpHOTO BOIpOCa,
npoOsieMbl, BBISIBJICHME MHEHUM B rpymne (MEeXIpyHrnoBOM JWajor, JTUCKYyCCHS Kak
CIIOp-/IUAJIoT).

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

@®opmMbl Y4eOHBIX 3aHATHHA C MCMHOJIb30BAHUEM HH(POPMAIMOHHO-KOMMYHUKAIIHOHHBIX
TEXHOJIOTHIL:

Jlexuus-Bu3zyanu3anuss — HW3JI0KEHUE COJEP)KaHUs CONPOBOXKIAETCS Ipe3eHTaluen
(eMoHcCTpaleil yueOHbIX MaTepHaoB, MPEICTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CUCTEMAX, B
T.4. WUTIOCTPATUBHBIX, IPahUIEeCcKUX, ayH0- U BUICOMATEPHATIOB).

IIpakTryeckoe 3anATUE B (popMe MTpe3eHTALNH — IPEICTABICHUE PE3YJIbTATOB



MPOEKTHOM WJIM UCCIIEIOBATENHCKONU JEATEIbHOCTH C HCIOJIb30BAHUEM CIECLMATIU3UPOBAHHBIX
MPOrPaMMHBIX CpeJ.

6 YueOHO-MeTOAuYecKOe 00ecreueHHe caMOCTOSITeIbHOI padoThI 00y4Yalomuxcst
[Ipencrasneno B npuioxxenuu 1.

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

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

a) OcHoBHas1 IMTEpPaTypa:

1. Asnoxun, B.M. OCHOBBI 00OTaIICHUS MTOJIE3HBIX UCKOMAEMbIX: YU4eOHHUK: B 2 TOMax /
B.M. ABnoxun. — 4-e u3n., crep. — MockBa : ['opHas kHura, [0. r.]. — Tom 2: TexHonoruu
oborameHus mojae3Hbix uckomaeMbix — 2017. — 312 ¢. — ISBN 978-5-98672-465-2. —Pexum
nocryna: https://e.lanbook.com/book/111337

2. JHeroms, E.IO., HlaBakymea, O.Il. OOorameHue TMOJE3HBIX HCKOMAEMBIX
[Dnekrpon-HbIi pecypc]: yuebHOe mocobue / MI'TY. - Maruutoropek : MI'TVY, 2016. - 1
AIIEKTPOH. OIIT. JTUCK (CD-ROM) — Pexum JIOCTyTIA:
https://magtu.informsystema.ru/Marc.html?locale=ru

3. OOorarmieHne IMOJIE3HBIX HCKOMAEMBIX [DIIEKTPOHHBIN pecypc]: ydeOHoe mocodue
/NyxkunaK.U., AxymkuaB.I1., MyknakoBaA.H. - M.: HUL] UTHOPA-M, 2016. - 224 c. .- Pexum
nocryma:  http://znanium.com/catalog.php?bookinfo=501567 - 3arm. c¢ oakpana. —ISBN
978-5-16-010748-6.

0) lonmotHuTEIBHAS TUTEPaTypa:

1. Copokun, M.M. ®notanrioHHbIE METOJbI OOOTalIeHUs. XHUMHYECKHE OCHOBBI
doraruu : yuebHoe mocodue / M.M. Copokun. — Mocksa : MUCHC, 2011. — 411 c. — ISBN
978-5-87623-237-3. — Pexwum gocrymna: https://e.lanbook.com/book/2073

2. Kapmaszun, B.B. MaruuTHsle, 3JeKTpu4ecKrie U CHelualbHble METObl 000TaIleHus
MOJIC3HBIX MCKOMaeMbIX | yueOHuK : B 2 Tomax / B.B. Kapmasun, B.W. Kapmasun. — 3-¢ u3f.,
crep. — Mocksa : I'opHas kHura, [6. r.]. — Tom 1 : MarauutHble U 3JEKTPHUUECKUE METOMIbI
oOorameHus nmoye3nbx uckonaemorx — 2017, — 672 ¢. — ISBN 978-5-98672-458-4. — Pexum
nocryma: https://e.lanbook.com/book/111394

3. E.E. Aanpee, O.H. TuxonoB [[poOieHne, W3MeIbUeHUE W TIOJTOTOBKA CHIPHS K
ob6oramenwmto. — C-116, 2007. 439 c.

4. M.B.. BepxoTtypoB I'paBuTaiiionubie METOIbI OOOTaIIeHNs: Y 4eOHUK /1715 By30B. — M.:
Nzn-Bo MAKC-IIpecc — 2006.

5. AbpamoB A.A. IlepepaboTka, oborameHne 1 KOMIUIEKCHOE HCITOIh30BAHNUE TBEP-IIbIX
noJe3HbIx uckonaembix. T.1 IIpoueccs! anmapatsl: YueOnuk. M.: MITVY, 2004. —471 c.

6. A6pamoB A.A. IlepepaboTka, oborameHNe ¥ KOMIUIEKCHOE UCTIOIb30BaHUE TBEP-IBIX
noJe3Hbix uckomnaemsix. T.1l TexHomorust oboramieHns NoJae3HbIX UCKOMAaeMbIX: Y4eOHUK. M.:
MITYVY, 2004. - 471 c.

7. AbpamoB A.A. TexHonorus nepepaboTku u oborameHus pya: Yued. mocob. B 2 ku. —
M.: Uznarenscteo MITVY, 2005.

8. Kapmasun B.B. MaruuTHble, 3JIeKTpUYECKHE M CIEIUAIbHBIE METO/bI 00OTaleHHS
NoJIe3HbIX UckonaeMsbix (21) / M.: MIT'Y, 2005.

9. [lIunaer B.I1. OcHOBEI 00oTaIeHHSI TOJIE3HBIX UCKOTAEMBIX. Y. OCOOUE /ISl BY30B.
—M.: Henpa, 1986.- 296 c.

10. CnpaBounuk no odoramenuto pya. B 3 1. /Ilox pea. bornanosa O.C.-2-e u3n.,



https://e.lanbook.com/book/111337%202
https://e.lanbook.com/book/111337%202
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

nie-pepad. u non. — M.: Henpa, 1983.
11. bapckuii M.Jl. OnTuMu3anusi MpoIeccoB pa3AesieHUus 3ePHUCTBIX MaTEpHUaNIoB. - M:
Henpa, 1978 1.

12. bempanp H.I'., CxopoboraroBa JI.M. IlepepaboTka U Ka4ecTBO IOJE3HBIX
uckomaembix. — M.: Henpa, 1986.- 296 c.

13. Asgoxua B.M. OcHOBBI 00oraieHus mojIe3HbIX uckormaeMelX. T1: O0orarurelibHbIe
nporecchl: Yueonuk. M.: MI'TY, 2006 — 417 c.

14. Tlepuonmueckue wm3manus: «OOorameHue pyn», pedepaTuBHbI KypHAT «['OpHOE
neno», «["opHbIii )xypHam», «/3BecTus BRICIINX YUeOHBIX 3aBEACHUI.

B) MeTonuyeckue ykazaHusi:

1. Herons E.IO., IllaBakyneBa O.Il. OcHOBBI 00OTaICHUS TOJIE3HBIX HCKOIAEMBIX:
WHCTpyKIMS 1O BBIMOJHEHHUIO JTAOOPATOPHBIX paboT i cTyaeHToB crenuanbHocTu 21.05.04
Bcex Gopm oOyuerns.— M3a-Bo Marauroropck. roc. Texs. yH-ta um. I.J1. Hocona, 2016. — 40 c. —
Pesxxum nmocryma: https://newlms.magtu.ru/course/view.php?id=75768#section-5

2. Jlerons E.}O., IllaBakymeBa O.Il. TlepepaboTka TOJE3HBIX HCKOIMAEMBIX
[Dnekrpon-Hbiii pecypc] : mpaktukym / MI'TY. - Marautoropck : MI'TY, 2017. - 1 31eKkTpoH.
omt. guck (CD-ROM) — Pexxum nocryna: https://magtu.informsystema.ru/Marc.html?locale=ru

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypcebi:

IIporpammuoe o0ecneuenne

HanmenoBanme o
1o Ne orosopa Cpoxk neiicTBuUS TULIEH3UU
7Zip CBOOOJHO PacIPOCTPAHICMOE 0eccpoyHO
MS Office 2007 |\, 135 o1 17.09.2007 Geccpouro
Professional

IIpodeccnonanbubie 0a3bl JaHHBIX H MH(POPMAIMOHHBIE CIPABOYHbIC CHCTEMbI
Ha3zBanue kypca CchlIka

OnexkTpoHHas 0a3a MEPUOANYECKUX H3AaHUMN
East View Information Services, OO0 «MBHUC»
IMTouckosas cuctema Akamemust Google (Google
Scholar)
Wudopmannonnas cuctema - EnuHoe OKHO
JIOCTYIA K HH(POPMAIMOHHEIM PeCcypcam
Poccuiickass T['ocymapcTtBeHHass OMOIMOTEKA.

https://dlib.eastview.com/

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

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

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

Karanoru

JNeKTPOHHEIE pecypehl bnbmmorekn MITY M. http://magtu.ru:8085/marcweb2/Default.asp
I".1. HocoBa

YHI/IBepCI/ITeTCKaSI I/IH(I)OpMaLII/IOHHaSI CHUCTCMAa . - -

POCCILS https://uisrussia.msu.ru

MexnyHaponHas HayKOMeTpHuYecKas

pebeparuBHas W moJjHOTEKCTOBas Oasa manubix |http://webofscience.com
Hayunblx n3gaauii «Web of sciencey

MexnynapoaHas pedepaTuBHas u
MOJHOTEKCTOBAsl _ CIpaBoYyHas 0asa  JTaHHBIX

http://scopus.com



https://newlms.magtu.ru/course/view.php?id=75768#section-5
https://magtu.informsystema.ru/Marc.html?locale=ru
https://dlib.eastview.com/
https://scholar.google.ru/
http://window.edu.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp
https://uisrussia.msu.ru/
http://webofscience.com/
http://scopus.com/

9 MaTepuajibHO-TeXHHYeCKOe o0ecreyeHue TUCIUIIUHBI (MOTYJIs1)

MatepuanbHO-TeXHUYECKOe 00ecreueHre TUCIUIUIMHBI BKITIOYAET:

Jlexuuonnas ayautopuss MynabTUMeNIUNWHbIE CpPEACTBA XpaHEHUs, Mepelayn |
npezcTaBieHus HHQOpMaIH

JlaGoparopus MexaHuueckux wucnbiTanuii 1. JlaGoparopHas ycTaHOBKa IIEKOBOI
JPOOWIIKH,

2. JJabopaTopHas ycTaHOBKAa MEXaHUYECKOTO BCTPSIXUBATEJIS;

3. JJabopaTopHas ycTaHOBKA IIAPOBON MEITLHUIIBI,

4. JJabopaTopHasi yCTaHOBKa MEJIbHHUIIBI C BpalIatoIIeNcs OChIO;

5. JJabopatopHas ycTaHOBKAa MHEPIIMOHHOTO TPOXOTa;

6. CtaHmapTHBIM HAOOp CHT;

7. JJabopaTopHas ¢ioTamoHHAs MAIINHA;

8. JlaboparopHble rpaBUTALMOHHbBIE anmnapatsl (oTcajmoyHas ~ MalluHa,
KOHIICHTPAIIMOHHBIN CTOJI, BAHTOBBIC CEIIapaTOpPhl);

9. JIabopaTopHbIif MATHUTHBIN cemaparop.

AynuTopun ISl CAMOCTOSITEITLHOW pa0OThI: KOMITBIOTEPHBIC KJIACCHl; YUTAIBHBIC 3aJIbI
oubmoreku Ilepconanpupie koMbioTepsl ¢ makerom MS Office, Beixogom B MHTepHET 1 €
JIOCTYTIOM B JICKTPOHHYIO HH(POPMAITMOHHO-00Pa30BaATEILHYIO CPEly YHHBEPCUTETA

[Tomemenne s XxpaHeHus U HpoduiIakTUYecKoro OoOCTyXUBaHUS Y4eOHOTO
obopymoBanus Illkader nmns xpaHeHUs Y4eOHO-METOAMYECKON JTOKYMEHTAIllUW, Y4eOHOTO
000pyI0BaHus 1 y4eOHO-HATJISIAHBIX TTOCOOUH.

IIpunoxenne 1
Y4eOHo-MeTOoAMYECKOE 00ecIeYeHHe CAMOCTOATEIbHOI padoThl 00y4alomuxcst
[To muctumunae «O0oramieHne MoJIe3HBIX UCKOTIAEMBIX » IPETYCMOTPEeHA ayTUTOPHAS U
BHEAyJIMTOPHAsl CaMOCTOsITeNIbHAsA padoTa 00y4aromuxcsl.

CamocTtosTenbpHas paboTa CTYASHTOB TOCTPOECHA TaKUM 00pa3oM, YTO B MPOIIECCEe PAOOTHI
CTYJICHTHI 3aKPEIUIAIOT 3HAHUS, TTIOJTYYEHHBIE B MPOIECCE TEOPETUUECKOTO 00YUEHUSI, TEM CaMbIM
bopMHUPYIOT TPOPECCHOHATBHBIC YMEHUS U HABBIKH.

B mporiecce u3yueHus: AUCUUIIINHBI OCYIIECTBISETCS TEKYIUN U MEPUOINIECKIIT KOHTPOIb
3a pe3ysbTaTaMH OCBOEHHS Y9eOHOTO Kypca. TeKyIuii KOHTPOIIb OCYIIECTBISETCS
HEMOCPEJICTBEHHO B MPOIIECCE YCBOCHUS, 3aKpeIlIeHH s, 0000IIeHNs U CHCTeMaTH3alluy 3HaHUH,
YMeHHﬁ, BJIAACHW A HaBbIKaAMHU W ITO3BOJIACT OIICPATHUBHO AUArHOCTUPOBATH U KOPPCKTUPOBATD,
COBEpPIIIEHCTBOBATh 3HAHUS, YMEHHUS U BJa/IEHUE HABBIKAMH CTY/IEHTOB, 00ECIIeUnBaET
CTUMYJIMPOBAHHUEC U MOTHUBALIUIO UX ACATCIIBHOCTH HAa KaXX/IOM 3aHATHHU. TGKYHII/Iﬁ KOHTPOJIb
OCYIIECTBIISIETCA B JopMe YCTHOTO orpoca (codeceoBaHms).

[Tepuonnueckuii KOHTPOIIb IEJIh KOTOPOTO 0000IIEHNE U CHCTEMAaTH3aIlusl 3HAHUH, IPOBEPKA
3¢ (HEeKTUBHOCTH YCBOCHHSI CTYICHTAMU OTNIPEACIEHHOTO0, JOTHYECKH 3aBEPIICHHOTO COJIePKaHuUs
yueOHOr0 MaTepuala OCyIIeCTBISETCs B popMe 3alIUTHI Ta00OPATOPHBIX, KOHTPOIBHBIX PaboT.

OueHoYHbBIE CPEACTBA JI MPOBEACHUS TEKYIIEH aTTecTaluu
Tecmul 012 camonposepku:

Bapuanm Ne 1.

1. Yto Ha3bIBaeTCsi 000raleHuemM MnoJie3HbIX HCKOMaeMbIX?
1. D10 mporecchl XMMUYECKOTO pa3IeICHUs] MUHEPAIIOB.

2. D10 mpoliecchl MEXaHUYECKOTO pa3/iesieHns MUHEPAIOoB 0e3 N3MEHEHUS XUMHUYECKOTO
COCTaBa CHIPhA.



3. DTO OKHCIIMTEILHO-BOCCTAHOBHUTCIILHBIC MpoHecCChl 3a CUHCT YaCTUYHOI'O UJIA ITOJHOT'O
nepexoaa 3JICKTPOHOB OT OAHUX aTOMOB K APYT'UM.

4. D10 mpoueccHl U3MEHEHUS CTPYKTYPbl, MUHEPAJILHOT0, @ UHOT/IA U XMMUYECKOT0 COCTaBa
TOPHBIX IIOPOJI B 36MHOM KOpe.

2. KOHHeHTpaTOM Ha3bIBACTCA ...

1. mIpoayKT, B KOTOPOM MaccoOBast I0JIs TIOJIE3HOTO KOMIIOHEHTA 3HAYMTEIIBHO BHIIIIE, YEM B
HCXOIHOM pyae;

2. IMPOAYKT, B KOTOPOM MacCCOBas JOJIA MOJIC3HOI'O KOMIIOHCHTA HUXKC, YEM B HCXOI[HOﬁ pyAac;

3. IIPOAYKT, B KOTOPOM MacCCOBasA A0JIs IIOJIE3HOI'O KOMIIOHCHTA BBIIIEC, YEM B HCXOI[HOﬁ pyac,
HO HMXKE, YEM B KOHLICHTPATE;

4. IPOJIyKT, B KOTOPBII BBIIENIAETCS OOJIbIIAs YACTh MUHEPAJIOB BMEUIAIOIIEH TOPOABI U
BpPEIHBIX ITPUMECEH.

3. CxeMa nenu annaparoB MOKa3bIBaeT...

1. MEPCUCHDb U MOCICAOBATCIbHOCTh TEXHOJOTIMYCCKUX IMPOLECCOB U OHGpaHHﬁ, KOTOPBIM
noABEPracTCsA MOJIC3HOC HCKOIIACMOC,

2. KOTUYECTBEHHBIC ITOKa3aTeIn O6OFaH_[eHI/I$I JUISL KaskToH Oorepanuvu U MpoaAYKTa,
3. KOJIMYECTBO BOJBI, ,I[O68.BJ'I$[€MOC B OIIPCACJICHHBIC OIICPpAllUX U ITPOAYKTBI 06OFaH_[CHI/IH;

4. IIyTHU CJICA0BaHHUSA ITOJIC3HOI'O HCKOIIAEMOI'0O U IPOAYKTOB O6OF3H.I€HI/I$I C YCJIOBHBIM
I/I306pa)KeHI/Ie arraparToB.

4. CteneHb KOHIEHTPALMHU NOKA3bIBACT:
1. Bo ckoJIBKO pa3 Macca KOHLEHTPATa MEHBIIIE MACChI CHIPBS, U3 KOTOPOTO OH MOJIYYEH;

2. Bo ckoibKO pa3 MaccoBas A0Js KOMIIOHEHTa B KOHIIEHTpaTe 0OJbIIe MACCOBOM JI0JIH ATOTO
KOMIIOHEHTAa B UCXOJIHOM PYIE;

3. Kakast 1oJis 1ieHHOTr0 KOMITOHEHTA TIepelia B XBOCTHI;

4. CteneHb MPUOIIHKEHUS PEabHOTO Mpollecca 000TaIeHHS K U1eaTbHOMY.
5. UTo moka3pIBaeT BBIMYKJIAs XapaKTEPUCTUKA KPYITHOCTH T10 TUTFOCY?

1. B mpo6e npeobianaroT KpymHbIE 3epHA.

2. B po6e npeobiraatoT MenKue 3epHa.

3. B mpo6e paBHOMEpPHO pacmpe/eeHbl KPYIHBIE U MEJKUE 3epHA.

4. B npobe mpeobnagaroT mijaambl.

6. KakoBo Ha3HauYeHHUe Onepaluy NMpeIBAPUTEILHOI0 IPOX0OYEHHUS B CXeMax
PYAONIOATOTOBKM ?

1. 1715t KOHTPOJISL KPYMMTHOCTH IPOOJIEHOTO TIPOTYKTA.
2. JIns mosiydeHusi TOBApHOTO MPOAYKTA 33JaHHOU KPYITHOCTH.
3. Jlns pa3aeneHus 4acTHUI], UMEIOIINX Pa3Iudus B TBEPAOCTH UIU GopMe KYCKOB.

4.l oTAEIeHNs TOTOBOTO 110 KPYITHOCTH MPOAYKTA OT UCXOJHOTO MaTepHaa,
MOCTYIAIOIIETO Ha IpobIIeHNe.

7. JI1s1 rpOX0YeHHs1 KPYIMHOKYCKOBOI'0 MaTepHaJia NpeuMyIecCTBeHHO
HCIIOIB3YIOTCS...
1. KOJIOCHMKOBBIE PELLIETKH.
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. JTUCTOBBIE PEILIETA.

ITPOBOJIOYHBIC CETKU.

. AYT'OBBIC CHUTA.

IIpu kakoMm ycaoBum 3¢ PeKTHBHOCTH TPOXOYEHHUS PABHA HYJII0?

. CozeprkaHne 0TCEBaeMOT0 KIacca KPyITHOCTH B HCXOAHOM py/ie paBHO COEPKaHHIO

OTCEBACMOI'0 Kj1aCCa B HAAPCIICTHOM ITPOAYKTE.

. CoznepxaHue 0TCEBAEMOI0 Kjlacca KPYITHOCTU B HAIPEIIETHOM MPOAYKTE PaBHO HYJIIO.

CogaeprxkaHue 0TCeBaeMOro Kiacca KpyrnHOoCTH B UCX0HOM pyzae paBHO 100%.

. ConeprxkaHue 0TCeBaeMOro Kiacca KpyrnmHOCTH B HaJpeleTHOM poaykTe paBHo 100%.

B 4yem cymHoCTh npouecca apodaeHus?

. PaBI[CJ'ICHI/Ie CBIITYYHUX MaTCpraJIOB Ha KJIaCChl KPYITHOCTH.
. PaSI[eJIeHI/IC ITOJIC3HBIX HCKOIIACMBIX I10 I[Cf[CTBHCM BHCIIHUX CHUJI, ITPCOAOJICBAOIIUX

BHYTPCHHUC CUJIbI CHCIUICHUA MCKAY YaCTULIAMU.

. OTnenenne 0OCHOBHON Macchl BMELIAIOIIEH TOPO/IbI OT UCXOAHOM Py/AbI IEpe] TOHKUM

HN3MCIBYCHHUCM.

. I[O?,I/IpOBaHI/IC 1 CMCHIMBAHHWEC PA3JIMYHBIX 10 KAUYCCTBY MMOJIC3HBIX UCKOIMMACMBIX JJIA

IMOBBIIICHUA OAHOPOJHOCTH KAYECCTBCHHOI'O COCTaBa pyna.

Yro moka3piBaeT cTeneHb Apodaenunsi?

. Bo ckonbpko pa3 pazMep OTBEpCTHI MPEABIAYIIETr0 CUTa O0JIbIIE pa3Mepa OTBEPCTUI

MMOCJICAYOLICIO CUTA B CTAHAAPTHOM Ha6ope CHUT.

. Bo ckobko pa3 KpymHOCTh Ipo0IICHOr0 MPOAYKTa OOJIbIIE pa3Mepa pa3rpy30uHOM MIEeTH

JIPOOHIIKH.

. Bo ckonbko pa3 KpynmHOCTh KYCKOB ApOOJIEHOr0 MPOYyKTa MEHbIIE KPYITHOCTH KYCKOB,

MOCTYIIArOIMX Ha I[pO6J'IeHI/Ie.

. Bo ckonbKO pa3 KpymHOCTh KYCKOB JApOOJIEHOr0 MPOAYKTa OOJIbIIe KPYITHOCTH KYCKOB,

MOCTYMNAIOIIMX Ha IpoOJIeHHUE.

B meabHUIIaAX caMOM3MeIbYeHHS U3MEIbYAK0IIEH CPeloil ABJISIOTCH:
CTaJIbHBIE CTEPIKHHU.
CTaJIbHBIE WJIM YYT'YHHBIC LIAPBHI.
pyIHas «rajs».

KPYITHBIE KYCKH PYAbI.

Kakoii u3 MEPECIHUCICHHBIX MPOUECCOB HE OTHOCUTCH K I'PABUTALIMOHHOMY METOY

oboramenus?

1.
2.

OoTCaJKa
KOHIICHTpPAIMA Ha CTOJIax.

3.o0o0raieHue B TSHKEIBIX CYyCIEeH3UsX.

4.

13.

14.

oborarieHue 1mo TpeHHIO.

O0J1acTh NIpMMEHEHUsSI KOHIEHTPALMOHHBIX CTOJIOB.
1. JInsa oGoraieHus 30J0TOCOIEPKAIIMX TECKOB U TOHKO U3METbUEHHBIX PY PEIKUX
METAJIJIOB KPYMHOCTHIO MeHee 3 MM.
2. Jlnst oboramenus yrieit kpynaoctsro 250-0,5 mm.
3. g oborameHus py1 YepHbIX METAIOB KpYTHOCTRIO 50-0,2 MM.
4. Jlna oboraimeHus CylnbQUAHBIX PY/ IBETHBIX METAJIOB.

CymHocTh npouecca neHHou ¢guoranum.
1. TunpodubHBIC YaCTUIIHI 3AKPETIISIOTCS HAa BO3IYIIHBIX MTy3bIPhKaX W BCIUIBIBAIOT HA
MOBEPXHOCTh, TUAPO(HOOHBIE YACTHIIBI OCTAIOTCS B 00BEME MYIIBIIHL.



15.

2. TunpohoOHbBIE YaCTHUIIBI 3aKPEIUISIOTCS Ha BO3AYIIHBIX My3bIPhKaX M BCIUILIBAIOT HA
MIOBEPXHOCTh, TUAPO(PUIBHBIC YACTUIIBI OCTAIOTCS B 00BEME MYJIBITHI.

3. T'mnpodobHbIe U THAPODUITBHBIE YACTHUIIBI 3aKPETUISIOTCS Ha BO3AYIIHBIX MTy3bIPhKAX U
BCIUTBIBAIOT HA MIOBEPXHOCTD.

4. T'uapodoOHbIe U TUAPODUIBHBIC YACTHUIIBI OCTAIOTCS B 00BEME ITYJIBITHI.

OcHOBHBIM (pU3MUYECKHM CBOHCTBOM MUHEPAJIOB, ONpele/SIIOIIM BO3MOKHOCTh

MAardauTHOI O 060rame}mﬂ, ABJACTCH:

1. VnenpHas MarHuTHasi BOCIPUUMYHUBOCTD.
2. JlusnexTpuueckas MpOHUIIAEMOCTb.

3. JlromuHeceHus (X0J0IHOE CBEUCHUE).
4. Tpubosnexkrpuueckuii YHPexT.

Bapuanm Ne 2.
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L{enpro 060TraTUTEIBHBIX MTPOLIECCOB SIBIISICTCS:
Brinesnenre MeTaiuioB U3 XUMHUYECKUX COEAMHEHUN U OTIEICHUE HEMETAUINYECKUX
KOMITOHEHTOB.

. OuncTKa METaJIOB OT HEXKEJIATEIIBHBIX TPUMECEH.
. OTnenenue noie3HbIX MUHEPAJIOB OT BMEILIAIOLIEH TOPObl U BPEIHBIX pUMeceil U

MMOJIYYCHHUEC KOHIICHTPATOB, 10 CBOEMY KAa4Y€CTBY YAOBJICTBOPAIOMIUX Tpe6OBaHI/I$IM
MocCJICAYIOUX MEPCACIIOB.

. M3BnedyeHne oTeNbHBIX COCTABIISIIOIINX TBEPIOTO MaTepHalia C OMOIIBIO PACTBOPUTEIIS.

I_[eHHBIM KOMIIOHCHTOM Ha3bIBACTCA:

. CKoIlIeHHE TT0JIC3HBIX HCKOITAeMEIX B 3¢MHOM KOp€.
. DJIEMCHT WIIN HpI/IpO,ZLHHﬁ MHHEpaAJ, € HCJIBIO MTOJYYCHHUA KOTOPOT'O ,Z[O6LIBaeTC$I ITOJIC3HOC

HCKOITa€MOC€.

. IlpupoaHoe xuMHyecKoe coeAuHEeHNe, 00pa3yrolieecs Mpu pa3IHuHbIX

q)HSI/IKO-XI/IMI/IT-ISCKI/IX nmponeccax, MpOoTCKarmmx B FJ'IY6I/IHaX M Ha MOBCPXHOCTH 3CMIJIN.
DaeMeHTHI NN MMPUPOJHBIC MUHEPAJIBI, KOTOPBIC YXYAIIAIOT KAY€CTBO KOHIICHTPATOB.

D¢ heKTUBHOCTH 000TAIIEHUS XapaKTEPU3YET...
MOJIHOTY OTAEJICHHS MEJIKOTO MaTepHraa OT KPYIHOroO.
H3BJICYCHUC I'PaHUYHOI'0 KilacCa KPYITHOCTH B CJIMB WUJIM B IICCKU.
JIOJIIO IIEHHOTO KOMIIOHEHTA, MEePEUIeANIero B KOHUEHTPAT U3 UCXOJHOU py/abl.
CTETeHb MPUOTMKEHHSI PEATbHOTO Mpoliecca 000TalleHs K HAeaTbHOMY.

BoaHo-nutamoBasi cxema ImoKa3bIBaeT:
[TyTu cnenoBaHMs MMOJIE3HOTO UCKOMAEMOT0 U MPOIYKTOB 00OTaIlIEHHS C YCIOBHBIM
n300paKeHHEM armnaparos.

. HepequL U NMOCJICAO0BATCIIbHOCTL TCXHOJIOT'MYCCKUX MTPOLECCOB U OIICpaAll, KOTOPbIM

MoABEPTacTCA MOJIC3HOC HCKOIIAeMOC.
KonnuecTBeHHBIE TTOKA3aTeIN 000T! allleHMs IS KaXKI0M OoIrcpanru U MMpoOaAYKTOB.

. KonmmgecTBo BOJIBI, 10OaBIsIEMOE B OTJIEIBHBIC OMEPAIIUU U TIPOTYKTHI.

. Kakas n3 IEPCUUCIICHHBIX onepaunﬁ HE OTHOCHUTCA K IMOATOTOBUTECIIBHBIM IIpOLIECCaM

oOoramenusa?

1. Ipobnenue.
2. I'poxouenmue.
3. Ycpenuenue.
4. OuuncTKa CTOYHBIX BOJI.



6. UTo moka3pIBacT TOYKA MEPECCUCHUSI CYMMAPHOM XapaKTEPUCTHKH «II0 TLTIOCY» C OChIO
abcrmcec?

1. Pa3mep MakcMManbHOTO KycKa B IIpooe.
2. Pazmep MUHMMAaNBHOTO KyCKa B IIpo0e.
3. CpenHemenuaHHBINA pa3Mmep.

4. Cpennuii fuamMeTp Kycka.

7. JIOCTOMHCTBOM IITAaMITIOBAHHBIX (JIUCTOBBIX) PEILIET SIBJISICTCS:

1. ITpooKUTENBHBIN CPOK CITY>KOBI M IIOCTOSTHHBIN pa3Mep OTBEPCTHUH.
2. BoubIias TUIOMIAh <«OKUBOTO CEUCHUS».

3. Manas miomaab «KMBOTO CEUSHUSD.

4. BbICTpBIi U3HOC, Pa3pbIB U CMELICHHE ITPOBOJIOYEK.

8. ®opmyna st pacyeta 3pPHEKTUBHOCTH TPOXOUCHHUS:

1. E=¢g¢ — 7«
c_ 2(B-a)
a
. B (8, a)

_ (B-a)a-0)

3 a(100—a ) - 0)
I Q.oop

4, Quoyp*a

10*

9. Yem omnpenensiercs rIaBHBIM 00pa30M KOHEUHas! KPYIMHOCTb APOOIEHOr0 MpoayKTa?

1. PazMepoM BKpaIuIeHHOCTH 3€PEH MOJIE3HBIX MUHEPAJIOB.
2. Kpemnoctbio pybl.

3. MaccoBoii j101eii IeHHOTO KOMITOHEHTA B py/IE.

4. KpynHOCTBIO UCXOAHOM PYy/bIL.

10. Kaxum o6pa3oM mporCcXOIuT Mporecc ApoOIeHUsI B KOHYCHBIX APOOMIIKax?

1. 3a cuer AMHAMUYECKOTO BO3JICUCTBUS POTOPA.

2. 3a cuer pa3aBIMBaHUS MEXTY ABYMS IUIUTAMHU.

3. 3a cueT 9KCIEHTPUYHOTO JBM)KCHHUSI BHYTPEHHETO KOHYCA.

4. 3a cueT 3aXBaTbIBaHUS 3yObsIMU U pacKalbIBaHUS /10 TpeOyeMoil KpyITHOCTH.

11. IlonsaTue o ruApaBINYECKON KIaCCU(PHUKAIIUH.

1. Tlpomecc pa3aeneHus CMECH MUHEPAIBbHBIX 3epEH Ha KJIACCHI KPYITHOCTH 1O CKOPOCTSIM
OCaXJEHUS B BOJHOM Cpeje.

2. Ilporecc pasaeneHus CMeCu MUHEPaIbHBIX 3€PEeH Ha KJIACChl KPYITHOCTH IO CKOPOCTSAM
OCaXJEHUS B BO3AYIIHOW Cpee.

3. Iporuecc paszneneHust cMecu MUHEPATBHBIX 3€PEH Ha KJIAcChl KPYMTHOCTH MPH MTOMOIIN
MPOCEUBAIOIINX TOBEPXHOCTEM.

4. Tlpouecc pa3eneHusi CMeCH MUHEPAJIbHBIX 3€PEH MO0 IMJIOTHOCTH B BOJHOM Cpe/Ie,
MYJIbCUPYIOLIEH OTHOCUTEIBHO Pa3AesiIeMOl CMECH B BEPTUKAIbLHOM HAlpPaBIICHUH.

12. Tlporecc pa3aeneHus 4acTHUIl B TSHKEIIBIX Cpelax (CyCIeH3HUsX ) MPOUCXOIUT:

1. Ilo 1UI0THOCTH YaCTHIL.
2. Ilo ckopocTsM MmaieHust YaCTHIl B CpPeJie.



3. Ilo KpyHOCTH YacTu.
4. Tlo ¢popme yactu.

13. I'maBHBIM JOCTOMHCTBOM (bHOTaI_[I/IOHHOl"O METOoJa O6OF3H.I€HI/I5I SABJIACTCA:

1. Huskuii pacxo/1 3JIeKTPOIHEPTUH.

2. IIpocToTa mpOU3BOJACTBEHHOI'O KOMILIEKCA.

3. OTHOCHTEIBHAS JIEIICBU3HA TIOTYYSHHS KOHIICHTPATOB.

4. YHUBEpCAIbHOCTh, BO3MOKHOCTh Pa3/ICICHHS TIOOBIX MUHEPATHHBIX KOMILJIEKCOB.

14. B xakux nossix MpoMCXOJUT MarHUTHas cernaparus?

1. B anekTpuuecKkux mossix.

2. B HEOTHOPOJIHBIX MAarHUTHBIX MOJISAX.
3. B 0THOPOAHBIX MarHUTHBIX MOJISX.
4. B 31eKTpOMarHUTHBIX MOJISX.

15. ObnacTh npuMEHEHUS JIEKTPUUECKOM Ccernapaium:

1. Ob6oraienue py1 4epHbIX METAILJIOB.

2. OborareHue TeXHOJIOTUISCKOTO ChIPhs ¢ HU3KOW MacCOBOH JIOJICH IEHHBIX
KOMITOHEHTOB.

3. JloBojKa HEKOHIUIIMOHHBIX KOHIIEHTPATOB Py PEAKUX METAILIOB, KEPAMUICCKOTO
CBIPBS, CITIOJI, AIMA30B.

4. OO6oraieHne BceX TUIIOB MUHEPATBLHOTO ChIPbS.

Bapuanm Ne 3.
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Kakoe u3 nmepeunciieHHbIX MOJIE3HBIX HCKOMAEMbIX HE TI0JIBEpraeTcsi 000TaIieHno?
Hedrs.
’Kene3ucroie KBapIUTHL.
BbokcuTtsl.
Anmasbl.

XBOCTaMH Ha3bIBACTCH:
HpOILYKT, B KOTOpPOM MaccoBas J0JId IEHHOT'O KOMIIOHCHTA BBILIC, YEM B HCXOI[HOﬁ pyae, HO
HWKE YEM Tpe6yeMa;1 B KOHIICHTpATE.

. HpOILYKT, B KOTOPOM MacCoOBas A0Jid HICHHOTO KOMIIOHCHTA 3HAYUTCIIbHO BBIIIC, UYEM B

HCXOIHOM pyZe.

. IIpoaykt, B KOTOpBIN BbIAESAETCS OOJbIIasi YaCTh BMEILAoIel MOPO/Ibl M HE3HAUUTEIbHAs

4acTh [IEHHOTO KOMITOHEHTA.
[TpoaykT, mocTynaromuii B 1I00YI0 OMepaiuio 00oraiieHus 1 B II00YI0 MallliHY.

Kaxoit u3 mepedncieHHbIX MPOIECCOB HE OTHOCUTCS K COOCTBEHHO 000OTaTUTEILHBIM?
MarnuTHas cenapanus.
DJIeKTpHUYecKas cenaparms.
Pannomerpudeckas cenapanus.
Arnomepanus.

CHUTOBBIM aHAJTM30M HA3bIBAETCH:
N3MepeHne KpynmHbIX KyCKOB IO TPEM B3aUMHO IMEPIIECHANKYIISIPHBIM HAIIPABICHUSM.

. Pa3nenenne marepuana no CKOpOCTH MaJ€HUS YACTUILL PA3JIMYHON KPYITHOCTH B BOJHOU

cpexe.

. 3MepenHue yacTuil ojJ MUKPOCKOIIOM U Kilaccu(uKaIys UX Ha TPyl B Y3KUX I'paHUIAX

OIIPEEIIEHHBIX Pa3MEPOB.



. PacceB npoObI MaTepHaa Ha HECKOJIBKMX CUTaX C Pa3IMYHBIMHU CTAaHIAPTHBIMU pa3MepaMu
OTBEPCTUH 3aJAHHOTO MOJYJIS.
. Kakoro HazHaueHue onepanuy KOHTPOJIBHOTO TPOXOUYEHUS B CXEMaxX pyJONOATOTOBKU?

1. JIna KOHTPOJIs KPYIHOCTH APOOIEHOTO MPOAYKTA.

2. Jlnst mosryyeHHst TOBApHOTO MPOIYKTA 3aJaHHOH KPYITHOCTH.

3. Jlns pa3neneHust MaTepualla Ha HECKOJIbKO KJIAaCCOB KPYIHOCTH Iepesl KOHIEHTpaluen
Ha CTOJIAX.

4. JIns oTAe’IeHNs TOTOBOTO 10 KPYITHOCTH MPOJYKTa OT UCXOJHOTO MaTepuaia,
HOCTYIAIOLIEro Ha IpOOJICHHE.

. Kaxk BiusieT yrois1 HakjI0Ha IIPOCEUBAIOLIEH ITOBEPXHOCTH I'POX0OTA HA €ro
POU3BOUTENBHOCT M A3PPEKTUBHOCTH TPOXOUCHHS?

1. He Bnuser.

2. Yem Oosbliie yroj HaKJIOHA, TEM BBIIIE TPOU3BOAUTEIBHOCTD TPOX0Ta U 3()(HEKTUBHOCTH
TPOXOUCHHUS.

3. Uem OoJbIie yro HaKJIOHA, TEM BBIIIEC TPOU3BOIUTEILHOCTS TPOXOTA U HIKE
3 PEKTUBHOCTHh TPOXOYCHHS.

4. Yewm OoJbIlie yro HAaKJIOHA, TEM MEHBIIIE TPOU3BOIUTEILHOCTS TPOXOTA U OOJIbIIe
3¢ (HEKTUBHOCTH TPOXOUYCHHUS.

7. Kakoe npo0iieHre Ha3bIBACTCS MEIKUM?

1. Ot 1500-500 mo 350-100 mm.
2. Ot 350-100 mo 100-40 mMm.

3. Or 100-40 go 30-10 Mm.

4. Ot 30-10 g0 3 MM.

8. Crnoco0 pasrpy3ku U3MEIBYSHHOTO MPOAYKTA U3 CTEPKHEBON METHHHIIBI:

1. CBoOOAHBIM CTUBOM Yepe3 pa3rpy304HyI0 Harndy.

2. JInprépamu IPUHYIUTENBHO YIAISETCS U3 METbHUILIBI.
3. Uepes Hapy>KHOE IIIIIMHAPHUIECKOE CUTO.

4. Yepes pelieTKy ¢ HIeIsIMU KIMHOOOpa3HOH (OPMBI.

9. Kakoli u3 mepeyncIIeHHBIX anmnapaToB OTHOCHTCS K IIEHTPOOCIKHBIM Kitaccupukaropam?

1. CnupanbHblil K1accupUKATOP.

2. Peeunsrit kimaccudukatop.

3. IupamunanbHbIi KIaccudukarop.
4. T'uapOLMKIIOH.

10. ®noranmoHHOE 000raIEHUE OCHOBAHO:

1. Ha paznuunu B cMa4MBaeMOCTH MHHEPAJIOB.

2. Ha pa3nuunu B TNIOTHOCTSIX MUHEPAJIOB.

3. Ha pa3nuuuu B 11BeT€ MUHEPAJIOB.

4. Ha pa3nuyuy MUHEpPAJIOB B CIOCOOHOCTH OTpaXKaTh, IPOIYCKaTh, IPEIOMIIATH CBET.

11. HasnadeHue peareHTOB - cobuparenei Bo (aoTaruu:

1. Jlns ruapodobuzanmu moBEpXHOCTH YACTHII.
2. Jlnst runpodunnsanny moBepXHOCTH YacTHI.
3. Jns uamenenust pH ¢uroTarimoHHOM MyIbIIBI.
4. JIns i3MEHEHUSI HOHHOTO COCTaBa IYJIbITbI.



12. Kaxkoii u3 nepevrcIICHHBIX amapaToB HE SBIISICTCS IPaBUTAIMOHHBIM?

1. BuHTOBOI cemnapaTop.

2. TspkenmocpeTHbIN KOHYCHBIN cenaparop.
3. DIEKTPOCTaTUUYECKHUI CermapaTop.

4. TTHeBMaTHYECKUM CerapaTop.

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

1. Hanuyue BaHHBI.

2. Hannuue GapabaHa u3 HEMarHUTHOTO MaTepHaa.

3. Hann4ue MarHuTHOI CUCTEMBI U3 ITOCTOSIHHBIX MarHUTOB.

4. Hannuue paboueil 30HBI MAJIOH JJTMHHBI U BBICOTHI C BBICOKOH HANPSKEHHOCTBIO TTOJIS.

14. Heo0xoaumbIM yCIOBHEM pa3eeHUs MUHEPAJIOB MPH AJIEKTPUUECKON cenapaiuu
SBIISETCS:

1. IlpuMeHeHue peareHToB.

2. Co3panue cpelibl pa3/ieleHus IPOMEXKYTOUYHON INIOTHOCTU MEXY INIOTHOCTAMU
pazzenseMbIX MUHEPaJIOB.

3. Co3aaHue HEOTHOPOIHOI'O MArHUTHOT'O TOJIS.

4. 3apsiika 4acTHIl TEM UM UHBIM CIIOCOOOM.

15. Ienpro 000raTUTEIBHBIX MPOIIECCOB SIBIISACTCS:

1. Beinenenue MeTayuIoB U3 XMMHUYECKUX COCTUHEHUH U OT/ICJICHHE HEMETaTTMYECKUX
KOMITIOHCHTOB.

2. OuucTKa METaJUIOB OT HEXKENaTeNIbHBIX PUMeCEH.

3. Otnenenue Moyie3HBIX MHHEPAJIOB OT BMEIIAIOIIEH MOPO/IBI M BPEAHBIX IIPUMeECcei 1
pasziereHrne KOMIIOHEHTOB Ha psijl IPOAYKTOB, IPUTOHBIX IS AajdbHEHIIeH
nepepaboTKH.

4. V3BneueHne OTAETbHBIX COCTABISAIOLUIMX TBEPIOTO MOJE3HOTO HCKOMIAEMOT'0 € IIOMOLIBIO
pacTBOpUTEIS.

Konumponvnasa paboma Nel
Hanucath Ha3BaHME NPOYKTOB O0OTaIIEHHsI U AaTh UM ONpeeIeHHUs.

Hammcatrs ocHOBHBIE TTOKA3aTeNy MPOIYKTOB oboramienus. JlaTte onpeneneHus u HalucaTh
(GOpPMYIIBI TSI X OTIPEICTICHUS.

Koumponvnas paboma No2

[To mpeacTaBneHHBIM JAHHBIM TOCTPOUTH CUTOBYIO XapakTepucTuky. [1o rpaduky
OTpeeNuTh: MaKCUMaJIbHBIN pa3Mep MaTepuaia B npole, cpeaHuil pa3Mep, peodiajaHue
YaCTHI], YACTHBII BBIXOJ KJIacCOB.

Koumponvnas paboma Ne3
[TpuBecTr 3cKnU3 000PYTOBAHKS Ha BEIOOD JUTSI TPOXOUYCHHUS, TPOOIICHUS WITH U3MEITbUCHHSL.
Hanucath nmpuHIUI paboTel 000pYA0BaHUS, JOCTOMHCTBA U HEJOCTATKH.

Koumponvnas paboma Ne4
[TpuBecTH 3cKu3 000PYIOBAHUS ISl TPABUTAIIMOHHOTO M MArHUTHOTO 00O0TaIIEH!S TTOJIE3HBIX
ucKoraemMbIx. Hanvcats mpuHIMI paboThl 000pYyI0BaHUS, TOCTOMHCTBA M HEJOCTATKH.

Harmmcats n OpeaACTaBUTh CXEMATUYHO MEXaHHU3M ,Z[CflCTBI/I?I Q)HOTaHI/IOHHBIX PEarcHTOB.



Koumponvnas paboma Nes
Knaccudukanus oneparuii o6e3BokuBanus. VX HazHaueHUs1, JOCTOMHCTBA U HEJOCTATKH
onepanui.

Koumponvnas paboma No6
[TpuBecTH NPUHIHUIHAIBEHYIO CXEeMY 000TallleHuss MAarHETUTOBOU PY/IbL.

Ilpumepnulii nepeuens mem u 3a0anuil 011 NOO20MOEKU K IK3AMEHY:

Kakue cBolicTBa MUHEpaIOB UCIOJIB3YIOTCS NP Pa3IMYHBIX METOAAX 00OrameHus?

Korna Heo0X0quMo IpUMEHATh MEXaHUYecKoe odoraiieHne?

W3 kakux omeparnuii COCTOST Mpolecchl oOorameHus?

Kakue nporeccsl nepepaboTKi MUHEPATILHOTO CHIPhSI HA3bIBAIOTCS MOATOTOBUTEILHBIMU?

Kakue npoueccel nepepaboTKH MUHEPAJILHOTO ChIPbsI HA3bIBAIOTCS OCHOBHBIMU?

Kakue npoueccrl nepepaboTKi MUHEPAILHOTO CHIPhSI HA3bIBAIOTCS BCIIOMOTAaTEIbHBIMU?

Kakue npoayKTsl MOIy4atoT B pe3yibTare o0oraieHus?

Uem onpenensiercs MpeieabHO BO3MOXKHAsI MacCOBast 10J1sI LIEHHOTO KOMIIOHEHTA B

KOHIIeHTpaTe?

9. IlpuBenuTe KaUECTBEHHYIO CXeMY OOOTaIleHHs U CXEMY IIeTIH allaparToB.

10. Yewm ompenensercst KpymHOCTb, A0 KOTOPOH MOJIE3HOE UCKOIIaeMoe APOOUTCS,
M3MeNbuaeTcs nepes odorameHuem?

11. Tlouemy npumeHsiercs cTaguaibHoe ApoOieHne? UTo Ha3bIBaeTCs OTKPBITHIM U
3aMKHYTBIM LIUKJIOM ApOOIeHUS?

12. Kaxue annapaTsl UCIIOJIB3YOTCS JUIs APOOIICHUS U U3METIbUEHUS PYy/Ibl?

13. B 4em cocTouT Ha3HAYCHHUE OTepaIliii rPOXOUYCeHMsI, Kitaccuukanmmn?

14. Kakue annapaTsl HCIIOJIB3YIOTCS IS ONIEpaLuil TPOXOYEHUs U Kiaccudukanuu?

15. Kakue 3aKkOHOMEpHOCTH JIeKAT B OCHOBE I'PAaBUTALMOHHOTIO Ipoliecca 00oraieHus?
Knaccugukarus rpaBUTallMOHHBIX ITPOLIECCOB.

16. Yro Ha3pIBaeTcs mporeccoM orcaaku? OTcaouHbIe MATHHBL.

17. Kaxwue cuibl JeCTBYIOT Ha MUHEPaJIbHbIE YACTUI[BI HA TOBEPXHOCTH KOHIIEHTPALIMOHHOTO
cTona?

18. Kaxwue mone3Hsle MCKoMaeMble 000ralaTcs Ha KOHIEHTPAlMOHHBIX cTosax?
OOoraiiieHne Ha BUHTOBBIX CENapaTopax U KOHLIEHTPALMOHHBIX CTOJIAX.

19. Yro Takoe Tspkenas cpesia M Kakue TUIBI TSDKENBIX CPel] BCTPEYaroTCsl B IPAKTHUKE
oOoramenusa?

20. B uem 3akirouaeTcs CyHIIHOCTh NPOLECCa Pa3/IeeHus B TSDKENbIX cpeaax?

21. Kaxwue cyniecTBYIOT OCHOBHBIE THIIBI aIlIIAPATOB JIJIsl Pa3/ICICHUS B TSHKEIBIX CYCTICH3HSX ?
OnumuTe NpUHIKUN UX pabOTBhI.

22. Knaccudukanus (HIoTallmOHHBIX MTpoIieccoB. B uem 3akiouaeTcs mporece (haorarun’?

23. Urto Ha3bIBaeTCSA KPaeBbIM YIJIOM CMauuBaHU?

24. KaxoBo Ha3zHaueHHE (DIOTAIMOHHBIX PEAareHTOB, UX Kiaccu(puKarus?

25. B uem npenmyIecTBo (I0TAIMOHHOIO METO/1a 000TalleHHs MTepe]] OCTATbHBIMU?

26. Yo Ha3zwIBaeTcs MpsiMoii u oOpatHoii GutoTanmeit? Kakue onepammu grotanuu
Ha3bIBAIOTCS OCHOBHBIMH, IEPEUUCTHBIMHU, KOHTPOJIbHBIMU?

27. Kax BBIIEINSIOTCS IIEHHBIE KOMITOHEHTHI TTPU CEJIEKTUBHON M KOJUIEKTHBHO-CEJIEKTUBHON
cxeMmax (iorarmu’?

28. Kiaccuduxamms (haoTanmoHHBIX MamyuH. BermomorarensHoe (otanionHoe
obopyoBaHue.

29. MarauTtHoOe ToJIe U ero CBO¥cTBa. MarHuTHasi BOCTIPUUMYNBOCTb.

30. Kak pa3nuuaroT MUHEpaJbl IO MarHUTHBIM cBoiicTBaM? Kakoii cuibl TpeOyroTces
MarHuTHbIE NOJI AJIs UX oOorameHus’?

31. OTKpbIThIE U 3aMKHYThIE MarHUTHBIE CUCTEMbI. MarHUTHBIE MOJI CenapaTopoB.

32. Kakwue CyIiecTBYIOT THUITBI MATHUTHBIX CENapaTopoB?

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

34. MarHuTHbBIE cenapaTopsl JJIs 000TaIIeHHs CTA00OMAarHUTHBIX PYI.
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35. HazoBute MeToapl U anmaparsl 00€3BOKHUBAaHUS MMPOTYKTOB 00OTAICHUSI.

Llenpto mabopaTopHbIX pabOT 1O JAaHHOW JUCHUIUIMHE SIBISETCS IPAKTUYECKOE
03HA-KOMJIEHHE CTYIEHTOB C Pa3JIMYHBIMU IPOLIECCAMHM M METOJaMH 0OOralleHus MOJIE3HbIX
HCKOIIAeMBbIX, a TAK)KE IOJy4CHHE HaBBIKOB I10 BBIIIOJIHEHUIO PA3JIMYHBIX OINBITOB. B yacTHOCTH,
CTYAEHT J10JDKEH YMETh IIPaBUJILHO 000CHOBATh IPUMEHEHHUE MPOLIECcCca WM METO1a 000raleHus
JUIS 33JIaHHOTO THIIA PYJbl, PACCUUTATh OCHOBHBIE IOKAa3aTelu OOOTalleHHs U IPEICTaBHTh
UHIUBUAYaJIbHBIA OTueT. Bce modydeHHble SKClEpUMEHTAIbHbIE JaHHbIE HEOOXOJUMO
NPOAHAJIN3UPOBaTh, MPOBEPUTH BBHIOJHEHA JIM OCHOBHAS LeENb paboOThl, C(HOPMYIHPOBATH
BbIBObI. EciM mosyuyeHbl HU3KHE TEXHOJOTMUYECKHE II0Ka3aTenu oOoraiieHus, ykaszaTb
BO3MO>KHBIE IIPUYMHBI U ITYTH ITOBBIIIECHUS I0OKA3aTENIEH.

[Tpu BeITOTHEHUH PAOOT CTPOTO COOIIOAATh IPaBUiIa TEXHUKN 0€30IaCHOCTH M UH-CTPYKIIUU
1o paboTe ¢ anmnaparypou.

[Tepedens 1ab0paTOpHBIX PAOOT:

W3y4enne paboThl MEKOBOW APOOUIIKY U TIPOU3BOICTBO CHTOBOTO aHAIN3a

H3yueHre paboThl THPAIIMOHHOTO TPOXOTA U ompeesieHue 3Q(HEKTUBHOCTH TPOXOUCHUS
W3ydeHune mporiecca u3MeNbUeHUS Py B IAPOBOI MEIBHUIIE

OO6oraineHue XeIe3HbIX Py Ha MArHUTHOM CerapaTope

OO0oraieHre NoJTUMETAITHYSCKUX PY/I IO CXeMe MPSMOI CeIEKTUBHOMN (IoTaIim
OO0orareHue moJIe3HbIX UCKOMTAeMbIX Ha KOHIICHTPAIIMOHHOM CTOJIE.

ok wnE



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?

O 001N N B~ W~

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) Ilopsinoxk mnpoBeneHHs TNPOMEXKYTOUHOW ATTeCTAIMHM, TNOKA3aTeJH H KpPHUTEPUH
OLlCHUBAHHA:

[Tpomexxyrounast arTecTanuss N0 JucHMIUIMHE «OO0OrameHne IMOJE3HbIX HCKOMAeMBbIX)
BKJIIOYAET TEOPETHUECKUE BOIPOCHI, 103BOJIAIOLINE OLIEHUTh YPOBEHb YCBOCHMSI 00yUYarOIIUMUCS
3HaHUH, W TPAKTHYECKHE 3a/laHusi, BBIABISIONIME 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 MpOBOAMTCA IO OwuseraM, OXBaThHIBAIOUIMM Bech MNpOWJAeHHbIM Marepuain. Ilo
OKOHUYAHUU OTBETA 3K3aMEHATOpP MOXET 3a/aTh CTYJEHTY JAOIOJIHUTEIbHBIE M YTOYHSIOLINE
Bonpockl. [1on0KUTENbHBIM TaKke OyAeT CTpeMJICHHE CTYAEHTAa W3JIOKUTh PAa3JIMYHbIE TOUKU
3peHHsl Ha paccMaTpUBAacMyIO MpoOJieMy, BBIPAa3UTh CBOE OTHOIIEHHE K HEW, NPUMEHHUTH
TEOpPETUYECKHE 3HAHUS 110 COBPEMEHHBIM Ipo0sieMaM 000TallleHus 0JIEe3HbIX HCKOMAeMbIX.

[Toxazarenu v KpUTEpUHU OLIEHUBAHUS YK3aMEHA:

— Ha OICHKY «OTIUYHO» (5 O6amnoB) — oOydaroIIMKCsS IMOKa3bIBa€T BBICOKHMI YPOBEHBb
c(OpMHUPOBAHHOCTH KOMIIETEHIIUMH, T.€. CTYJEHT, IPEICTAaBIISIET BCECTOPOHHEE, CUCTEMATUYECKOE
U NIyOOKOe 3HaHHe y4eOHO-IIPOrpaMMHOT0 MaTepuasna, yMeHHe CBOOOIHO BBITIONHSATE 3a/1aHUS,
MPEAYCMOTPEHHBIE TPOrPaMMOI, YCBOMBIIMK OCHOBHYIO M 3HAKOMBIA C JIONOJHUTEIBHOU
JUTEpPaTypoil, pEKOMEH1I0BaHHOM mporpammoit. Kak mpaBuio, olieHKa «OTIMYHO) BBICTABIIAETCS
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) — 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 JINTEPATYpPY, PEKOMEHI0BaHHYIO B Iporpamme. 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 U pohecCHOHATBHOMN 1eATEIbHOCTH;

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

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

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



