MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUHNCKOU OEJEPAIINN

T ®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarsuToropckui rocy1apCTBEHHbIA TeXHUUEeCKU yHuBepcuteT um. I'.11. HocoBa»

YTBEPXIAIO
Hupexrop UI'IuT
N.A. ITpiTanes
14.02.2022 1.
PABOYAS MTIPOTPAMMA JJUCHUIIJIMHBI (MO YJIS)
OBOI'AINEHUE IIOJIE3HBIX HCKOIIAEMBIX
Hanpasnenue noaroToBku (CrenuagbHOCTD)
21.05.04 I'opHoe nemno
HamnpasnenHnocTs (nmpoduias/criennanu3ams ) IporpaMMbl
OTKpBITHIE TOPHBIE PAOOTHI
YpoBeHb BhICIIET0 00Pa30BAHMUS - CTICIIHAIUTET
®opma oOyueHus
3a04Has
Uuctutyt/ pakynprer MHCTUTYT rOpHOTO J€s1a U TpaHCIopTa
Kadenpa ["eomorum, MmapKIeiaepcKoro aena u 00oraneHus MoJIe3HBIX
HCKOTIaeMBIX
Kypce 4

Maruauroropck
2022 ron



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
/

12.01.2022, nmpotoxon Ne 4
3aB. kadeapoit % N.A. I'purinx

Pabouas mporpamma ogobpeHa meroaudeckoi komuccuend U AuT

14.02.2022 r. mporoxon Ne 3
IIbencenarensy / H.A. IlerTanes
CormacoBaHo:

3aB. kadeapoit PazpaboTku MECTOPOKACHHM MOIE3HBIX HCKOIIAEMBIX

C.E. I'aBpuiien

Paboyvast mporpamma cocraBiieHa:

I

noueHT kapeapsl [ MInOI1U, kanz. TeXH. HayK / E.1O. [lerons

PenenseHr:
Benyumi crienuanuct OO0 «YpalxumMcepBUC» , KaH/I. TEXH. HAYK

//»{/f - B.II. I"'ansamoB



JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzaruu B 2023 - 2024
yueOHOM rofy Ha 3acenanuu Kadeapel ['eosnornu, MapKIenaepcKoro aena u 00orameHus

IIporokomor 20 1. Ne

3aB. kadeapoii I/I.A.ﬁ)I/IH_II/IH

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamnuu B 2024 - 2025
yueOHOM roy Ha 3aceqanuu Kadeapsl ['eonoruu, MapKIeiiiepcKkoro ieia u 00orameHus

IIporokomor 20 1. Ne

3aB. kadempoii I/I.A.ﬁ)I/IH_II/IH

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u oxodpena s peanm3anuu B 2025 - 2026
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 2026 - 2027
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl [ eooruu, MapKIei1epcKoro jieia u 00orameHus

IIporokomor 20 1. Ne

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

Pabouas mporpamma nepecmMoTpeHa, o0cyxaeHa u ogoopena s peanuszanuu B 2027 - 2028
y4eOHOM TOJly Ha 3acefaHuu Kadenpsl ['eonoruu, MapKIeiaepcKkoro iemaa 1 o0orameHus

[Iporokom ot 20 1. Ne

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

Pabouas mporpamma nepecmMoTpeHa, o0cyxaeHa u ogoopena s peanuszanuu B 2028 - 2029
y4aeOHOM TOJly Ha 3acefaHuu kKadenpsl ['eonoruu, MapKIeiaepckoro iemaa 1 o0orameHus

[Iporokom ot 20 1. Ne

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

Pabouas mporpamma rnepecMoTpena, o0cyxieHa u oo0pena i peanusanuu B 2029 - 2030
yueOHOM rojy Ha 3aceqaHuu Kadeapsl [ €ooruu, MapKIei1epcKoro jieia u 00orameHus

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




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

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

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

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

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

Xumus

®dusuka

I'eonorus

3nanus (YMEHHs, BIAJICHUS), TOTyYCHHbIE NMPH M3yYCHUU TAHHOM NUCIMILIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yUeHUS UCHUILINH/TIPAKTHK:

TexHonorus npousBoacTBa padoT

O60cHOBaHME MPOEKTHBIX PEIICHUN

KoMruiekcHas oleHka TeXHOIOTMYECKUX PELIeHUM

Jlo6bI4a CTPOUTENIbHBIX TOPHBIX ITOPOJL

[IpoexTupoBaHue KapprepoB

3 Komnerenuun odyyarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYeMbIe pPe3y/IbTaThbl 00y4eHHUs

B pesynbrare ocBOeHMs TUCHMILUIMHBI (MOyJs) «OboraiieHrne nojae3HblX HCKOIaeMbIX)»
oOyyJaronuiics 10mHKeH 00J1a1aTh CICYIOIIMMU KOMIIETEHITUSIMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

OIIK-4 CrocobeH ¢ ecTeCTBEHHOHAYYHBIX ITO3UIMH OLEHUBAaTh CTPOCHHE, XUMUYECKUU H
MHUHEpaJIbHBIA COCTaB 3€MHOH KOpBI, MOP(OIOrnYeckue 0COOEHHOCTH M I'€HETUYECKUE THIIBI
MECTOPOKJCHUN TBEPJBIX IMOJIE3HBIX MUCKOMAEMBIX MPU PEIICHUH 3a/1a4 110 PAlMOHAILHOMY H
KOMIIJIEKCHOMY OCBOEHHUIO T€0PECYPCHOT0 NOTEHIMAaIa HeJIp

OIlK-4.1 [IpuMeHseT XUMUYECKUI U MUHEPAIBHBIA COCTaB 36MHOW KOPBI, OCHOBHBIE
CBOMCTBA MUHEPAJIOB PA3JIMYHBIX KJIACCOB U IJIABHBIE TUIIBI PYJ U FOPHBIX
HOPOJI JUIS peIlIeH sl 337a4 10 OCBOCHUIO HEIP

OIIK-4.2 Brnageer merogamu mpakTHYECKON JUArHOCTHKH MUHEPAJIOB Py, TOPHBIX
1opon, KJ1accupukanuein u XapaKTEePUCTUKON TJIABHBIX
MopoA0o0pa3yIUX U PYIHBIX MHHEPAJIOB, BeAeT MEPBUYHYIO
JTOKYMEHTAIINIO ITOJIEBBIX JAHHBIX U IEPBUYHVIO 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

AynuropHas s
KOHTaKTHas paboTa E 3 dopma TeKyIIEero
=
B aKaj. yacax 2] Bu 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 U ONnK-4.1
TUCHUIUIMHBL, €€  3aJadd. . .
JOTIOJTHUTENBHOM
3HayeHue u poib 10 IHTEDATYDBL 110 Konrponbnas
oborarmie-Hus mpu paryp pabota Nel ONnK-4.2
IHCIHIUINHE,
UCIIOJIb30BAHUN  Pa3IMYHBIX
KOHCIIEKTa
TIOJIE3HBIX HCKOTIAEMBIX N
JIEKLUH.
N3yuenune
OCHOBHOHU U 5 ONK-4.1
12 1.2. Knaccubpukanus JIOTIOJTHUTENTLHOM
MPOILIECCOB sl 00OoTaleHHs 8 JUTEPATYPHI 110 Konrpoxbnaz
p pabota Nel ONK-4.2
TIOJIE3HBIX MCKOTIae-MBIX JIHC-LIUILUIHHE,
KOHCIIEKTa
JIEKIUH.
N3yuenue
1.3 1.3. Omepaiuu, HKIBI, yHeHu
OCHOBHOHU U ONnK-4.1
CTaJUH. Ornenka . .
JIOTIOJTHUTEJILHON
3G PEKTHBHOCTH  MPOILIECCOB KonTponbhas
4 8 JUTEPATyphl IO
oOorameHus 51 pabora Nel ONnK-4.2
JTUCLIUIUINHE,
KOMILJICKCHOCTH
KOHCIIEKTa
WCIIOJI30BAHUS CHIPhS N
JICKITHH.
N3ydenne
1.4 14. TIlponyktel u .
OCHOBHOHU H ONK-4.1
TIOKa3aTeNn oOoraieHus. . .
. JIOTIOJTHUTENILHON
MarepuanbHelii  OanaHc 1O Konrtponbnas
TBEPIOMY, METaJlly, BOJE B 10 fATCPATYPHI IO abora Nel ONnK-4.2
PAOMY, ¥, JIUCLUILIMHE, p - -
TEXHOJIOTHYECKHX cxemax
oOoraieHus pya KoncriexTa
py. JIEKIIUH.
N3ydenne
15 1.5. [onsTHe 0 OCHZ:HOﬁ "
KOJINYECTBEHHBIX . OnK-4.1
JIOTIOJTHUTENILHON
XapaKTePUCTHKAX Konrponbnas
8 JUTEPaTyphl O
BEILIECTBEHHOTO cocTaBa pabota Nel ONK-4.2
JUCLUIUINHE,
MHUHEPAJIbHOTO  CHIpbSl U
KOHCIIEKTa
MPOYKTOB 00OTAIIICHUS N
JIEKLIUH.
Uroro no pazaeny 44

2. 2. I'paHyIOMETPHUYCCKUI COCTaB




Nzyuenue

2.1 2.1. OCHOBHOM U ONK-4.1
I'panynomerpuueckuii cocras JIOTIOJIHUTENBHOM
pi} u MPOIYKTOB 10 | nureparypsl mo Konrposehas
Py pabota Ne 2 ONK-4.2
o0oramieHusi, METOABl €ro JWC-LIUIINHE,
orpeJieNieHUs KOHCIIEKTa
JIEKITUH.
Nzydenne
o OCHOBHOM U
2.2 2.2. CuToBBI aHAJM3. . OnK-4.1
JOIIOJTHUTENHHOM
[kana KJ1accu(pUKaIny, KonTponbnas
8 JAUTEPATypPhl O
MOJIYITb IIKAJTbI pabora Ne 2 ONK-4.2
JWC-LIUIUINHE,
KJac-cuduKauu
KOHCIIEKTa
JIEKITUH.
Nzyuenue
2.3 2.3. O6paboTtka OCHOBHOM U OMNK-4.1
pe3ysbTaToB JIOTIOJTHUTEJIbHOU
TPaHyJIOMETPUIECKOTO 8 JUTEPATypPhI IO Konrpobras
paborta Ne 2 ONK-4.2
aHanM3a M [O-CTPOCHUE JIC-IIUIIJIMHE,
XapaKTEePUCTHK KPYIMHOCTH KOHCIIEKTa
JIEKIUH.
HWroro no pazneny 26
3. 3. TlonroroBurenbHbIC
TIPOLIECCHI
Nzydenne
OCHOBHOM U ONK-4.1
OTIOJIHUTEIbHON 3amura
3.1 3.1 I'poxouenne. 8 HJmTepaTprI o J'Ia60p]:lITOpHOI7[
Hasnauenue npouecca -
pott JTUCLUTUINHE, paboThI OrK-4.2
KOHCIIEKTa
JICKLU.
Nzyuenue
OCHOBHOH U OMK-4.1
3.2 32. DddexruBHOCTH JIOTIOTHUTENBHOMN
TPOXOUCHHS, KITacCHpUKALMSI 6 JUTEPATypPHI IO OMK-4.2
U KOHCTPYKLHUH IPOXOTOB JUCLHUIIIUHE, o
KOHCIIEKTa
JIEKIUH.
Nzyuenue
OCHOBHOM 1 OMNK-4.1
3.3 3.3. JpoGnenue. JIOTIOJTHUTEJILHON 3amura
Hasnauenue IpoOIieHus, 8 JUTEPATypPhI IO TabopaTOpHOI OMK-4.2
CTENEHb POOJICHUS JUCLIUIUINHE, paboThI o
KOHCIIEKTa
JIEKITUH.
N3ydenne
OCHOBHOM 1
3.4 3.4. Knaccudukauus u . OMnK-4.1
JOTOJTHATENHHOM
KOHCTPYKIMH IPOOHIOK ISt KonTponbHast
KPYITHOTO CpeIHero u 6 JIMTCPATYPEI IO abora Ne 3 9) 2
Py ) pen JHCITHIUTHHE, p ° MNK-4.
MEJIKOTO IPOOIICHUS
KOHCIICKTa
JIEKIIUH.
Nzyuenue
3.5 35. KpynHocth, mO OCHOBHOM 1 OMK-4.1
KOTOPOii HEOOXO MO JIOTIOJTHUTEIbHOU
IpOOHTH CBIpbE nepen 6 JUTEPATypPhI IO Konrpobias
aboTa Ne 3 -
oforaIieH1eM. CxeMbl JIUCIUTIINHE, p OMK-4.2
IpoOIIeHUS KOHCIIEKTa

JIEKIUH.




Nzyuenue
OCHOBHOH U

. OnkK-4.1
36 36 H3menpueHme. JIOTIOJTHUTEITbHOM 3ammra
3aKOHOMEPHOCTH  TIpoliecca 8 JUTEPATYPHI 110 nabopatropHon OMK-4.2
M3METbYCHUS THCIHIUINHE, paboTHI o
KOHCIIEKTa
JIEKITUH.
Nzydenne
OCHOBHOM U ONK-4.1
3.7 3.7. Knaccudpukauus JIOTIOJTHUTENLHOM
a3MOJILHOTO 00OpYIOBaHHUSI 6 JUTEPATypPhI O Konrposbraz
p py : patyp pabota Ne3  |OMK-4.2
CxeMBbl H3MeNTbUeHHS JIHCIUIUINHE,
KOHCIIEKTa
JIEKITUH.
3.8 3.8. TI'mmpasiunueckas H3yuenune
KIaccuUKanus U ee poiib B OCHOBHOM U OMNK-4.1
TEXHOJIOTHIECKUX cxemax JIOTIOJTHUTEITLHOM
(habpux 3aKOHOMEPHOCTH 4,9 | nuTepaTypsl Mo Konrposbraz
PHIK. p ' paryp paborta Ne 3 ONK-4.2
CBOOOMHOTO M CTECHEHHOTO JUCIATUIAHE,
nageHuss vactul. OCHOBHEBIE KOHCIIEKTa
IPUHIUIBI KIacCUUKALUH JIEKIHH.
Nzyuenue
OCHOBHOM 1
3.9 3.9. Kouctpykimu . OMNnK-4.1
JIOTIOJTHUTEITbHOM
MEXaHUYECKUX KontposnbHast
6 JIUTEPATYPHI 110
KJIacCU(PHUKATOpOB,  00JIACTh pabota Ne 3 ONK-4.2
THCIHTUINHE,
UX TPU-MEHEHUSI
KOHCIIEKTa
JICKLU.
Nzydenne
OCHOBHOM U ONK-4.1
3.10 3.10. Koucrpykiuu wu JIOTIOJTHUTENILHOM
MIPUHIUIT e CTBUS 6 JIUTEpATYpPHI 11O Kontponsras
p paryp pabora Ne 3 ONK-4.2
THIPOLMKIOHOB IHCIHIUINHE,
KOHCTIEKTa
JIEKITUH.
HWroro no pazneny 64,9
Hroro 3a cemectp 158,4 9K3aMeH
4. 4. OcHOBHBIE TPOLIECCHI
N3ydenue
4.1 4.1. TI'paBUTanMOHHOE ey
OCHOBHOMH 1 OMK-4.1
oboraiieHue MOJIE3HBIX N .
JIOTIOJTHUTEJILHON 3amura
UCKomaeMbIxX. TeopeTndyeckue N
JUTEPATypPhI IO TabopaTOpHOI
ocHOBBI. CKOpOCTh TaJICHHS, ONK-4.2
JIUCIUTIIINHE, paboThl
K03 GUIUEHT
KOHCIIEKTa
paBHOMAAEMOCTH N
JICKITAH.
4.2 4.2, IIpoueccer
TPaBHTAMOHHOTO Uzyyenue
oborareHus: IIPOMBIBKA, OCHOBHOMH U OMK-4.1
oTcajgKa, KOHIEHTpAaIWs Ha JOTIOJTHATENHHOM
cToNax, oOoramieHue  Ha JUTEPATYPHI 110 Konrposenaz
> paryp pabota Ne 4 ONK-4.2
TITI03aX u xenobax, THCIHIUIAHE,
BHHTO-BBIX cemapaTtopax, KOHCITIEKTa
oboramieHue B TSDKENBIX JIEKLUH.
CYCIIEH3HUSX
W3yuenue
4.3 4.3. CymHocTh yHeHn
OCHOBHOHU U ONK-4.1
MPOLECCOB, KOHCTPYKTHBHEIE . .
JOTOJTHATENHHOM
u TEXHOJIOTHYECKUE HTEPATYPEI 10 Konrtponbnas
rnapamMeTpsl  anmaparoB H abora Ne 4 -
p p p NCITILIHEE, p OnMnK-4.2
MallvH, MPaKTHKA ux
KOHCIIEKTa
MPUMEHEHUSI

JICKITUM.




Nzyuenue

4.4 4.4, MarxautHoe OCHOBHOM 11
oborameHue. TeopeTHueCcKHe . OnK-4.1
JTOTIOTHUTETBHON 3amura
OCHOBEI. MarautHbie .
M JUTEPATypHI 110 nabopatropHon
CBOICTBa MHHEPAJIOB, ONK-4.2
JTUCLIUTUINHE, paboThI
MarHUTHBIE TOJIST
KOHCIICKTa
cernapaTropoB N
JIEKITHH.
W3yuenne
4.5 4.5. OGopynoBanue st yHeHy
OCHOBHOHU U ONK-4.1
MarHUTHOTO oboraieHus: . .
JIOTIOTHUTEIHHOM
cemaparop IS CHJIbHO H Konrtponbhas
JUTEPATypPhI O
CIIa0OMarHUTHBIX PYI; CyXHe pabora Ne 4 OnK-4.2
JTUCITUILINHE, :
u MOKpBIC MarHUTHBIE
KOHCIICKTa
cernapa-Topbl N
JIEKITHH.
Nzyuenue
46 4.6. Dnekrpuyeckoe OCHOBHOM U OMNK-4.1
oboramieHue. dusndeckue JTOTIOTHUTETBHOM
OCHOBBI mporecca JUTEPATYPHI 10 Konrpombnas
p ’ paryp pabora Ne 4 ONK-4.2
MOJ-TOTOBKA MarepHana K JUCITUILTHAHE,
3NIEKTPUYECKO cenaparuu KOHCIIEKTa
JICKITH.
Nzyuenue
OCHOBHOM U
47 A7. Knaccudukamms . OMNnK-4.1
JTOTIOTHUTETbHON
AJIEKTPUYECKUX CEerapaTopos, Konrponbnas
JIUTEPATYPHI 110
ux KOHCTPYKTHBHBIC u pabota Ne 4 ONK-4.2
JIUCITUILINHE,
TEXHOJIOTHYECKHE NapaMeTphl
KOHCIICKTa
JICKIIAM.
Nzydenne
OCHOBHOM U ONK-4.1
4.8 4.8. CrennanbHbIE JIOTIOTHUTEIHHOM
METOJIbI MOATOTOBKHU u JUTEPATYPHI IO Konrponbnas
paryp pabora Ne 4 ONK-4.2
oboraiieHus pya JIUCIUILINHE,
KOHCIICKTa
JIEKITUH.
49 49. Pynopasbopka: Wzyuenue
oboraimieHlue MO  TPEHHUIO, OCHOBHOM 1 OMK-4.1
opmMme BET OIOJTHUTEIILHOU
gﬂgTOIi a-BUTALIVS; §6>1<1/¥r, ZlJH/ITe aTypsl 110 Konrponbnas
p i pPatyb pabora Ne 4 ONK-4.2
pPyA; n30HpareIbHOe JTUCLIUIUINHE,
npobreHue, H3MeIbYEHHE, KOHCIIEKTa
XHUMH-9eCKOe 00OoTaIeHne JIEKITUH.
Nzyuenue
OCHOBHOM 1 OMNK-4.1
410 4.10. ®daoranroHHOE JIOTIOJTHUTEIILHOM 3ammura
oborarmeHue. TeopeTHUECKHE JIUTEPATYPHI 110 nabopaTtopHoOn OMK-4.2
ocHoBbl. Kunernka drmoranuu JIHUCUHILINHE, paboTsI s
KOHCIIEKTa
JIEKIIUH.
N3ydenue
OCHOBHOW M
411 4.11. ®noraunoHHbIE . OMnK-4.1
JIOTIOJIHUTEIBHOMI
peareHThl, Hx Konrposbhas
JUTEPATYPHI 110
KinaccupUKalys, Ha3HA4YCHHE pabota Ne 4 ONK-4.2
% JUCIUILINHE,
1 Me-XaHU3M JEeHCTBHS
KOHCIIEKTa
JIEKIIUH.
Nzyuenue
OCHOBHOHU U . Ol—”.(_41
412 4.12. daoranMoOHHEIE JIOTIOJTHUTEIILHOM
MAIUHbI, UX KJIACCH(DUKAIHS JIUTEPATYPHI 10 Konrponbnas
i ’ patyp pabota Ne 4 ONK-4.2
KOHCTPYKIIHSI JTUCITUILINHE,
KOHCIIEKTa

JICKIIHMH.




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

Nzyuenue
OCHOBHOM U
JOTOJHUTEIBHOM
JTUTEpaTypHI IO
JHCIUIIINHE,
KOHCIIEKTa
JIEKIIHH.

Konrtponsnas
pabota Ne 4

OMnK-4.1

OMnK-4.2

Hroro no pasgeny

Uroro 3a cemectp

5. 5. O0€e3BOKHBaHHE u
onpoOOBaHKE

5.1 5.1. OOGe3BoxuBaHHE.
Haznauenwne onepanuit
00€3BOKUBAHHS i HX
KJaccUpUKaIus

15

OnK-4.1

OMnK-4.2

52 5.2. Omnpoboanue u
KOHTPOITb Ha
000oraTUTeNbHBIX  (haOpUKax.
Turel U Ha3HAYCHUE IPOO

OnK-4.1

OrK-4.2

Wroro no paspeny

55

6. 6. OOmme cBeneHus o060
000raTUTENBHO-TEXHOIOTUYECKON
CHUCTEME

6.1 6.1. TexHomornuecKue
CXEMBI: KayeCTBEHHBIE,
BOJHO-IIIJITAMOBBIE U CX€-MBbI
IIENTH alapaToB

OnK-4.1

OrK-4.2

6.2 6.2. VYnpasnenue
Ka4eCcTBOM TMOJIC3HBIX
HCKOMAaeMBbIX MPU UX J00bIUE,
yCpeAHEHHE  MHHEPAIBHOTO
CBHIPbSl B TOPHOM IIeXe M Ha
000-rartutenbHOM pabpuke

OnK-4.1

OnK-4.2

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

OnK-4.1

OnK-4.2

Wroro no pazneny

18

Hroro 3a CEMECTpP

1584

OK3aMCH

HToro no gucLuIinHe

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
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 — MOJICTMPOBAHUE PA3IMYHBIX CUTYallUH, CBS3aHHBIX C BEIPAOOTKOMN U



MPUHITHEM COBMECTHBIX PEIICHH, 00CYXIEHUEM BOMPOCOB B PEKHME «MO3TOBOTO MITYpPMay,
PEKOHCTPYKIMEH (QYHKIIMOHATEHOTO B3aUMOJICHCTBHS B KOJIJIEKTUBE U T.I1.

PoneBast urpa — umMTanusg WM PEKOHCTPYKLUS MOJIEIEH pOJIEBOrO IOBEACHUS B
MPEJIOKEHHBIX CLIEHAPHBIX YCIOBUSIX.

4. TexHOJOru: MPOEKTHOro0 OOy4YEHHMs — OpraHu3aIs 00pa30BaTENBHOTO IMpolecca B
COOTBETCTBUHU C QJITOPUTMOM IIOA3TAIHOTO PELICHUS MPOOJEMHON 3aJaydl WM BBIITOJTHEHUS
yuebHoro 3ananus. [IpoekT npenmnogaraet COBMECTHYIO y4eOHO-IT03HABATEIBHYIO IS TEILHOCTh
TPYHIbl CTYJEHTOB, HAMPABJICHHYIO HA BBIPAOOTKY KOHIEMIIMH, YCTAHOBJICHHE LIeTIeil U 3a/ad,
(OpPMYIHPOBKY OXKHAAEMBIX PE3YJIbTaTOB, OIpPECICHHE INPUHLIWIOB W METOAMK PpEIICHUS
MOCTaBJICHHBIX 3ajay, I[UIAHUPOBaHHWE XoAa pabOThl, MOUCK IOCTYMHBIX M ONTUMAJIbHBIX
pecypcoB, MOSTANHYI0 PEANM3ALHUI0 TUIaHA pabOTHI, MPE3CHTALUI0 PE3yJbTaTOB pPadOTHI, MX
OCMBICJICHHE U PEe(IIECKCHUIO.

OCHOBHBIE THUIIBI IPOEKTOB:

HccnenoBatenbckuii MNpPOEKT — CTPyKTypa npuOmmkeHa K ¢opmaTy HaydHOTO
UCCIIEIOBaHMsl (J10Ka3aTeIbCTBO AKTYyaJIbHOCTH TEMbI, ONPEJCIICHHE HAay4HOM MpoOJeMsl,
npeaMera M O0beKTa HCCIeAOBaHUA, IeNiel W 3a/ad, METOJO0B, MCTOYHHKOB, BBIIIBXKEHUE
THIIOTE3bI, 0000IIEHNE PE3yIbTATOB, BBIBO/IBI, 0003HAYEHNE HOBBIX MPOOIIEM).

TBopueckuili MpoekT, Kak MpaBUIIO, HE UMEET AETaTbHO NMPOPAOOTAHHON CTPYKTYpHI;
yueOHO-I03HABaTENIbHASL JEATEIIBHOCTh CTYIEHTOB OCYILECTBISETCS B paMKax pPaMOYHOIO
3aJjaHusl, TOJUUHSSICh JIOTUKE U MHTEpEecaM y4aCTHUKOB IIPOEKTA, )KaHPY KOHEYHOTO pe3yNbTaTa
(razera, puIBM, MPA3AHUK, U3TAHUE, SKCKYPCHUS U T.I1.).

NndopmannonHpli  MpoekT — y4yeOHO-TIO3HABAaTENbHAS JCSATENBHOCTh C  SIPKO
BBIPA)KEHHON 9BPHCTUYECKOI HAIPABICHHOCTHIO (ITOUCK, OTOOP U cHCTeMaTH3aIus HHPOpMauu
0 KakoM-TO 00BEKTe, 03HAKOMJICHHE YYAaCTHUKOB IMPOEKTa ¢ 3TOM MH(OpMalMeid, ee aHaIu3 U
o0o01mIeHune 1J1s1 Mpe3eHTay 00JIee IIMPOKON ayTUTOPHH).

5. HTepakTUBHBIE TEXHOJOTUU — OpPTaHU3alldsg 00pa30BaTENbHOIO IMpoliecca, KoTopas
IpeJinoiaracT akTUBHOE U HEJTMHEIHOE B3aUMO/IEHCTBUE BCEX YUACTHHUKOB, JTOCTH)KEHNE HA ATON
OCHOBE JIMYHOCTHO 3HAYMMOTO [JIsi HUX 0Opa3oBaTeNbHOTO pe3ynbrata. Hapsay co
CIICIUATU3UPOBAHHBIMUA  TEXHOJOTHUSAMHM  TaKOro  pojJa  NPHUHIUI  HHTEPAKTUBHOCTH
MPOCIEKMUBAaETCS B OONBIIMHCTBE  COBPEMEHHBIX  OOpa3oOBaTENbHBIX  TEXHOJOTHUH.
HHTEepaKTUBHOCTD MOAPA3yMEBAET CYOBEKT CYObEKTHBIE OTHOLLIEHHS B X0J€ 00pa30BaTeIbHOrO
npoliecca U, Kak clieZicTBUe, (OpMUpPOBaHUE caMOpa3BUBarolIeiicss HH()OpMaIIMOHHO-PECYPCHOM
CpEeJbL.

@opmbl yueOHBIX 3aHATHI C MCMOJIB30BAaHUEM CHEIHATU3UPOBAHHBIX MHTEPAKTHBHBIX
TEXHOJIOTHIA:

Jlexiusi «0OpaTHOW CBSI3M» — JICKIHMSI-TIPOBOKAIMS (M3JI0KEHUE MaTepHalia C 3apaHee
3aIJIaHUPOBAHHBIMU omuoOKamm), nekuusi-Oecena, JEKIUSA-TUCKYCCHS,
JEKIHS-TIPECCKOH(PEPEHIINS.

CeMuHap-IuCKycCHsl — KOJUIEKTMBHOE OOCYXJIE€HHE KaKoro-iu0o CHOpPHOTO BOMpOca,
npoOJieMbl, BBHISBICHHE MHEHUH B Tpymmne (MEXIpYNIOBOH JHMAlor, JTUCKYCCHS Kak
CIIOp-IaJor).

6. HHpopManMOHHO-KOMMYHUKAIIMOHHBIE  OOpa3oBaTeNbHBIE  TEXHOJOTHUH  —
opranusaius o0pa3zoBaTelbHOTO MpOolecca, OCHOBaHHAsI HA MPUMEHEHUH CIIEUAIN3UPOBAHHBIX
MPOrPaMMHBIX CpEJl U TEXHHUECKUX CPEJICTB pabOThI ¢ MH(OpMALIHEH.

®opMbl yIeOHBIX 3aHSITHH C HCIOIB30BAaHUEM WH(OOPMAIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHI:

Jlexuus-Bu3yanusanuss — HW3JI0KEHUE COJIEpP)KaHUsA CONMPOBOXKIACTCS TMpe3eHTaluei
(TeMoHCTpaIe yueOHBIX MaTepHalioB, MPEICTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WUTIOCTPAaTUBHBIX, IpaUuecKux, ayJuo- 1 BUIEOMaTepHUasoB).

[IpakTuueckoe 3aHATHE B (QOpME TMPE3CHTAMM — TMPEACTABICHUE PE3YIbTaTOB
MIPOEKTHOM WJIM MCCIIEeI0BATEIbCKON AESTEbHOCTH C HCIOIb30BAaHUEM CIEIUAIU3UPOBAHHBIX
MIPOTrPaMMHBIX CPE/I.



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

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

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

a) OcHoBHasl TUTEpaTYypa:

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

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

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

0) JlomostHMTEIbHAS JIATEPATYpa:

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

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

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

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

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

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

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

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

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

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

B) MeTonuyeckue ykazaHus:


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

1. Heroms E.}O., laBakyneBa O.I1. OcHOBBI O0OOTramieHUsl IMOJE3HBIX HCKOMACMBbIX:
WNHCTpyKIUs 1O BBIMOJHEHUIO JTAOOPATOPHBIX paboT il CTyAeHTOB crnenuanbHoctu 21.05.04
Bcex Gopm o0yuenus.— M3a-so Marauroropcek. roc. Texs. yu-ta um. I.J1. Hocosa, 2016. —40 c. —
Pexxum mocryma: https://newlms.magtu.ru/course/view.php?id=75768#section-5

2. lerons E.YO., lllaBakynesa O.I1. [TepepaboTka moje3HbIX UCKOMAEMBIX [ DIIEKTPOHHBIN
pecypc] : npaktukym / MI'TY. - Maruutoropck : MI'TY, 2017. - 1 31eKTpOH. OMNT. JWCK
(CD-ROM) — Pexxum noctyna: https://magtu.informsystema.ru/Marc.html?locale=ru

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

https://e.lanbook.com/book/111337 Asmoxun, B.M. OcHOBEI o0OorameHus IOJIE3HBIX
UCKOMaeMbIX : yueOHUK : B 2 Tomax / B.M. ABnoxun. — 4-e u3z., crep. — Mocksa : ['opHas
KHHTA, [0. T.]. — Tom 2 : TexHomoruu odborameHus mojae3Hpx nckomaempix — 2017. — 312 c. —
ISBN 978-5-98672-465-2

https://magtu.informsystema.ru/Marc.html?locale=ru [eroas, E.}O., IllaBakyega,
O.I1. O6orarieH#e MONIE3HBIX HCKOMAEMBbIX [ DJIEKTPOH-HbIH pecypc] : yuebHoe mocobue / MI'TY.
- Maruauroropck : MI'TY, 2016. - 1 sanextpon. ont. guck (CD-ROM)

IIporpammHoe oGecnieueHue

HanmeHnoBaHue .

0o Ne norosopa CpoK JeHCTBUS TUIICH3UU
MS Gffice 2007 |, 135 o1 17.09.2007 GecepouHo
Professional
7Zip CcBOOOHO OECCPOUHO

IIpodeccnonanbHbie 0a3bl JaHHBIX H MH(POPMAIMOHHBIE CIPABOYHbIC CHCTEMbI
HasBanue xypca Ccruika

OnekTpoHHass  0a3za  MEPUOJUYECKHUX
uznanuii East View Information Services,
Hanumonanbuas
UH(POPMAIIMOHHO-aHATUTHYCCKAsI URL: https://elibrary.ru/project_risc.asp
cucrema — POCCUICKMI MHIEKC HAYYHOIO
IMTouckoBas cuctema Axamemuss Google
(Google Scholar)
Wnpopmannonnas cucrema - Enunoe
OKHO JOCTyNa K HMH(OPMAIIMOHHBIM
Poccuiickas l'ocynapcrBennas
oubamoreka. Karamoru
DNEeKTPOHHBIE  pecypchl  OMOIMOTEKU
MI'TY um. I'."11. HocoBa

9 MaTepuaJIbHO-TeXHHYECKOe 00ecredeHue TUCIUIIHHBI (MOTYJIs1)

https://dlib.eastview.com/

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

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

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

https://magtu.informsystema.ru/Marc.html?locale=ru

MaTepI/IaJ'IBHO-TeXHI/I'-IeCKOe oOecrieueHue JUCIHHUIIIIMHBI BKJIIFOYACT:


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

MartepuaabHO-TEXHHUYECKOE 00eCrieYeHre TUCIIUTUTHHBI BKITFOYAET:

JleknmonHast ayautopusi MynbTUMEIHMIHBIE CpPEICTBA XpAaHEHUs, IMepeJadyd |
IpeICTaBICHUS NHPOPMAITUU

Jlaboparopusi mexaHuueckux wucnbiTanuid 1. JlabopaTopHas ycTaHOBKa IIEKOBOM
JPOOWIIKH,

2. JlabopaTopHasi yCTAHOBKa MEXaHUYECKOTO BCTPSIXUBATEIIS;

3. JJabopaTtopHas ycTaHOBKA IIAPOBON MEITLHUIIBI,

4. JJTabopaTopHasi yCTAaHOBKA MEJILHHIIBI C BPAIIAIOIICHCS OChIO;

5. JlabopaTopHas ycTaHOBKa HHEPLIMOHHOTO I'POXOTa;

6. CtanmapTHBIM HAOOp CHT;

7. JJabopaTopHas ¢ioTamoHHAs MAIIUHA;

8. JlaGopaTopHble  TpaBUTALMOHHBIC  ammaparbl  (OTCaJOYHAas  MalllHa,
KOHIIEHTPAIIMOHHBIN CTOJI, BAHTOBBIC CETIapaTophl);

9. JlaGopaTopHBIit MAarHUTHBIH cemaparop.

AynuTopun ISl CAMOCTOSITEITLHOW paOOThI: KOMITBIOTEPHBIC KJIACCHI; YUTAIBHBIC 3aJIbI
oubmorexku Ilepconanpupie koMbiOTEpsl ¢ makerom MS Office, Beixogom B MHTepHET M C
JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCHTETA

pniaoxenne 1

Y4eOHOo-MeTOoAMUYECKOE 00ecIeYeHHe CAMOCTOATEIbHOUH PadoThl 00yYAKOIIUXCS

[To nucnumuinae «OOoramieHue MoJIe3HbIX HCKOMAEMbIX » IPEIyCMOTPEHA ayIMTOpHAs U
BHEAYJIMTOPHASI CAMOCTOsITeNIbHAsA paboTa 00yJaroIIUXCsl.

CamocTosrenbHas paboTa CTYAEHTOB IOCTPOEHA TaKUM 00pa3oM, YTO B IPOLEcce pabOThI
CTYJEHTHI 3aKPEIUISIIOT 3HAHUS, TOTYYSHHBIE B MPOIIECCE TEOPETUUECKOT0 00YUEHHUS, TEM CAMbIM
bopMHUPYIOT TPOPECCHOHATBHBIC YMEHUS U HABBIKH.

B mporiecce u3yueHus: AUCHUIIINHBI OCYIIECTBISETCS TEKYIUN U MEPUOINIECKIIT KOHTPOIb
3a pe3yJibTaTaMi OCBOEHUS yueOHOro Kypca. TeKkyliuii KOHTPOJIb OCYIIECTBISAETCS
HEMOCPEJICTBEHHO B MPOIIECCE YCBOCHUS, 3aKpETIICH s, 0000IIEeHNS U CHCTeMaTU3alliuy 3HaHUH,
YMeHI/II\/'I, BJIAACHW A HaBbIKaMHU W ITO3BOJIACT OIICPATHUBHO AUArHOCTUPOBATH U KOPPCKTUPOBATD,
COBEpIIICHCTBOBATh 3HAHUSA, YMEHHUS U BJaJIeHUE HABBIKAMH CTYIEHTOB, 00ECTIEYNBAET
CTUMYJIUPOBAHHUEC U MOTHUBALIUIO UX ACATCIIBHOCTH HA KAXKIOM 3aHATHUH. TCKyHlI/Iﬁ KOHTPOJIb
OCYIIECTBIIsIETCS B JopMe YCTHOTO orpoca (codeceoBaHms).

[Tepuoandeckuii KOHTPOJb 1I€Tb KOTOPOro 0000IIeHIE U CUCTeMAaTH3AIlHsI 3HAHHH, TPOBEpPKa
3¢ (HEKTUBHOCTH YCBOCHHMSI CTYI€HTAMU OIPEAEICHHOT0, TOTMUYECKH 3aBEPIIEHHOTO COJIEP KAHUS
yueOHOr0 MaTepuala OCyIIeCTBISETCs B popMe 3alIUTHI Ta00OPATOPHBIX, KOHTPOIBHBIX PaboT.

O1ieHOYHBIE CPEICTBA JISI TPOBEACHUS TEKYIIEH aTTeCTAlINU

Tecmui 0na camonposepku:

Bapuanm Ne 1.

1. Yto Ha3bIBaeTcsi 000raleHuemM MoJie3HbIX HCKONAeMbIX?

1. D10 mporecchl XUMUYECKOTO pa3/IeleHusl MUHEPAJIOB.

2. DTO mpoIiecchl MEXaHUYECKOTO pa3JielieH!si MUHEPATIOB 0€3 N3MEHEHHUSI XUMHUECKOTO
COCTaBa ChIPhA.

3. DTO OKUCIUTENBHO-BOCCTAHOBUTEBHBIE MIPOLIECCHI 32 CYET YACTUYHOTO WIIM MOJTHOTO
nepexo/ia AIEKTPOHOB OT OJIHUX aTOMOB K JIPYTUM.

4. D10 pouecCcHl U3BMEHEHUS CTPYKTYPbl, MUHEPAJILHOT'0, @ UHOTAA U XMMHUYECKOT0 COCTaBa
TOPHBIX MOPOJ B 36MHOM KOpE.

2. KonuenTparoMm Ha3bIBaeTcs ...

1. IpOayKT, B KOTOPOM MaccoBasi 10JIsl TOJIE3HOTO0 KOMIIOHEHTA 3HAYUTENbHO BBIIIE, YEM B
UCXOJIHOH PYAE;



2. IPOYKT, B KOTOPOM MaccoBasi A0JIsI IOJE3HOT0 KOMIIOHEHTA HUXKE, YEM B UCXOJIHOM pyIe;

3. IpOJYKT, B KOTOPOM MaccoBasi J0JIs OJIE€3HOI0 KOMIIOHEHTA BBILIE, YeM B UCXOJHOM py/[e,
HO HWKE, YEM B KOHIIEHTpPATE;

4. IpOAYKT, B KOTOPBIH BblAEISAETCSA OObIIasi YaCTh MUHEPAJIOB BMELIAIOILEH TOPOAbI U
BpPEIHBIX [IPUMECEH.

3. CxeMa Henu annaparoB MOKa3bIBaeT...

1. mepeueHb U MOCIE0BATENBHOCTh TEXHOJIOTMUECKHUX IIPOLECCOB U ONepalriii, KOTOPbIM
HOJBEPraeTcs MoJIe3HOe HCKOIaeMoe;

2. KOJIMYECTBEHHBIE MTOKA3aTEeNIN 000TAICHHS ISl KaXKIOW OTepamuy 1 MpOoayKTa;

3. KOJIMYECTBO BOJIbl, JOOABISIEMOE B OIIPEEIICHHbIE ONIEpaLlK U MPOYKThl 00OTallleHNUs;

4. myTH cIe0BaHMs MOJIE3HOTO UCKOMAEMOT0 U MPOYKTOB 0OOTALICHHS C YCIOBHBIM
n300pa’keHue anmnaparos.

4. CTteneHb KOHLIEHTPALMHU NOKA3bIBAeT:

1. Bo ckoJsibKO pa3 Macca KOHIIEHTPATa MEHBIIIE MacChl ChIPbsi, U3 KOTOPOTO OH IOJIYYEH;

2. Bo ckoibko pa3 maccoBas J10J151 KOMIIOHEHTa B KOHIIEHTpaTe 00JIbIIE MaCCOBOW JIOJIU 3TOT0
KOMIIOHEHTa B MICXOJJHOH pY/I€E;

3. Kakast 1011 IeHHOr0 KOMIIOHEHTA Iepelia B XBOCTHI;

4. CreneHb NpUOIMKEHUS PEATbHOTO MpoLecca 000ralleHus K U1eaIbHOMY.

5. YTo noka3bIBaeT BBIMYKJIAsi XapaKTEPUCTHUKA KPYITHOCTH 10 ILUTIOCY?

1. B npoGe npeobiiagaroT KpynHbIe 3epHa.

2. B mpo0e npeobiagaroT MeIKue 3epHa.

3. B npoGe paBHOMEpPHO pacrpeieeHbl KpyIHbIe U MEJIKUE 3epHa.

4. B mpoOe npeobagaroT MIamebl.

6. KakoBo Ha3HauYeHHe oNlepalMy NPeIBAPUTE]bLHOI0 FPOX0YEHHUs B CXeMax
PYAONOATOTOBKHU?

1. JI7st KOHTPOJI KPYITHOCTH JIpOOJIEHOT0 MPOIYKTA.

2. 1514 oJy4eHusl TOBApHOTO MPOAYKTa 33JaHHON KPYITHOCTH.

3. J11s pa3aeneHus 4acTHIl, UMEIOIIUX Pa3IndMs B TBEPAOCTH WIH (hopMe KYCKOB.

4.]1ns1 oTAeNeHus TOTOBOIO MO KPYMHOCTH MPOAYKTA OT UCXOJIHOTO MaTepHara,
MOCTYMAIOIIET0 Ha IpOOIeHHE.

7. Jlns rpoXoYeHUs1 KPYIHOKYCKOBOI0 MaTepHaJia NPeuMylecCTBEeHHO
HCIOJIB3YIOTCS. ..

1. KOJOCHUKOBBIE PEIICTKH.

2. IJIMCTOBBIE peuIéra.

3. TPOBOJIOYHBIC CETKH.

4. nyroBble CHUTA.

8. Ilpu xkakom ycjoBuH 3P(PeKTUHBHOCTH TPOXOUEHHS PABHA HYJII0?

1. Conep:xaHue 0TCeBaeMOro Kjlacca KpyIHOCTH B UCXOHOM py/ie paBHO COAEPIKAHUIO
0TCEBAEMOT0 KJlacca B HaJPEUIETHOM IPOAYKTE.
CopepxaHue 0TCEBAEMOIO KJlacca KPYITHOCTH B HAAPELIETHOM MPOAYKTE PABHO HYJIIO.
ConeprkaHre 0TCeBaeMOro Kiacca KpYImHOCTH B UCXOaHOU pyae paBHO 100%.
CopepxaHue 0TCEBAEMOro Kjlacca KpYITHOCTH B HaJpeUIETHOM poaykrte paBHoO 100%.
B yem cymHOCTH pouecca apoodJieHusi?
Pa3nenenue cpimyunx MaTepuagoB Ha KJIACChl KPYITHOCTH.
Pa3nienenue moyie3HbIX HCKOMAEMBIX MO/ IEUCTBUEM BHEIIHUX CHJI, IPEOI0JIEBAIOIINX
BHYTPEHHUE CUJIbI CLEIUIEHUS] MEXKAY YaCTULIAMHU.

3.  Ortnenenne OCHOBHOW MacChl BMEIIAOMIEH MOPOJIBI OT UCXOAHOU PYABI Mepel TOHKUM
M3MEIbYECHHUEM.

4. Jlo3upoBaHUE U CMEUIMBAHUE PA3IUYHBIX 10 KAUECTBY MOJIE3HBIX UCKOMAEMBbIX IS
MOBBILIEHUS OJHOPOIHOCTH KaUECTBEHHOI'O COCTaBa Py/I.

10. Yro moka3piBaeT cTeneHb APodaeHus?

1. Bo ckonbKo pa3 pazMep OTBEPCTUH HMPEABLAYILEro cuTa O0JIblIe pa3Mepa OTBEPCTHIMA
HOCJIEIYIOLEro CUTa B CTaHIapTHOM Habope CHT.
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2. Bo ckonbKo pa3 KpyIHOCTh IpOOJICHOTO MPOIYKTa OOJIbIE pa3Mepa pa3rpy304HOi 1ienu
JPOOHIIKH.

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

4. B0 CKOJIBKO pa3 KPYITHOCTh KYCKOB APOOJIEHOTO MPOAYKTa OOJIbIIIe KPYITHOCTH KYCKOB,
HOCTYNAIOMIUX Ha APOOJIEHHE.

11. B MeabHUDAX caMoM3MeJIbUYEeHHS H3MeJIbYaloleil cpe1oii ABIA0TCS:

1. cranbHbIE CTEPKHU.

2. CTaJbHbIC WIM YYT'YHHBIC IIAPHI.

3. pyZaHas «raus».

4. KpynHbIE KyCKHU PY/BbI.

12. Kakoii n3 nepe4ucjeHHbIX NIPOLECCOB He OTHOCHTCH K I'PABHTALIMOHHOMY METOAY
oboramenus?

1. orcanka

2. KOHIIEHTpAIMs Ha CTOJIAX.

3.o0o0raieHue B TSHKEIbIX CYCIIEH3UsX.

4. o0oraieHue 1o TPEHHUIO.

13. O0JgacTh NpMMeHeHUs1 KOHIEHTPAIIMOHHBIX CTOJIOB.

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

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

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

4. Jlns oboramieHus Cyiab(QUIHBIX Py/ IBETHBIX METAJLJIOB.

14, CymHocTh nmpouecca neHHou guioranum.

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

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

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

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

15. OcHOBHBIM U3MYECKUM CBOIICTBOM MHHEPAJIOB, ONpee IS IOIIHM BO3MOKHOCTh
MArHUTHOT'O 000TalleHNs, IBJISIETCS:

1. ViaenpHast MarHUTHasi BOCIPUUMYUBOCTb.

2. JlmdnexTpudeckas MPOHUIIAEMOCTb.

3. JlromuHecneHIHs (X0JI0JHOE CBEUCHHE).

4. Tpuboonexkrpuueckuii 3 eKT.

Bapuanm Ne 2.

1. [enpto 000OraTUTENBHBIX MPOLIECCOB SIBISETCS:

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

2. OumcTKa METaJUIOB OT HEXEJIATSIbHBIX TPUMECCH.

3. OrneneHue MOJIE3HBIX MUHEPATIOB OT BMEIAIOIIEH TTOPO/IBI U BPEIHBIX TpUMeEcel U
MOJTy4eHUE KOHIIEHTPATOB, 110 CBOEMY KA4ECTBY YIOBJICTBOPSIONINX TPEOOBAHUSIM
MOCJIEIYIOLIUX TIEPEIETIOB.

4. V3BrneueHune OTIAEIBHBIX COCTABIISIONINX TBEPAOTO MaTEpHalia C MOMOIIBIO PACTBOPUTES.

2. lleHHBIM KOMIIOHEHTOM Ha3bIBACTCS:

1. CxomieHHEe MOJE3HBIX HCKOTIAEMBIX B 36MHOM KOpe.

2. DIEeMEHT WIH IPUPOTHBIA MHHEPAT, C IEJIbI0 TOMYyYEHHS KOTOPOTO JOOBIBACTCS TTOJIE3HOE
HCKOIIaeMOE.

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



DNEMEHTHI WIN IPUPOIHBIE MUHEPAJIbI, KOTOPBIE YXYAIIAOT KAYECTBO KOHLIEHTPATOB.
D¢ heKTUBHOCTH 000TAIIEHUS XapaKTePU3YET...
MOJTHOTY OTAENICHHSI MEJIKOTO MaTepHaja OT KPYIHOTO.
U3BJICUCHHE TPAHINYHOTO KJIacca KPYIMHOCTH B CJIMB WM B TICCKH.
JIOJTIO IIEHHOTO KOMITOHEHTA, MEePeLe/INIero B KOHIIEHTPAT 3 UCXOIHON PY/IbL.
CTETIeHb MPUOIIKEHHS PeabHOTO TpoIiecca 000TaleHUs K UICaTbHOMY.
BoaHo-nuiamoBas cxema MOKa3bIBaeT:

1. Ilyru cienoBaHus MOJIE3HOTO HCKOMIAEMOTO M ITPOAYKTOB 00OTAIICHUS C YCIOBHBIM
N300paXEHUEM aIllapaToB.

2. TlepeueHb u MOCIENOBATEIBHOCTh TEXHOJIOTHYECKUX MPOIIECCOB M OTEPAIINU, KOTOPHIM
MOJIBEPraeTcs MOJIE3HOE HCKOIaeMoe.

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

4. KonudecTBo BOJIBI, J0OABISEMOE B OT/ICIbHBIC ONEPAIMH U TPOTYKTHI.

APPhwWwbdDE WA

5. Kakas u3 nepedncieHHbIX onepanuii He OTHOCUTCA K TOATOTOBUTENbHBIM IPOLIECCAM
oOoramenusa?
1. JpoOGnenue.
2. TI'poxouecHue.
3.  VYcpennenwue.
4. OuucTKa CTOYHBIX BOJ.
6. Uro moka3pIBaeT TOYKA MEPECEUCHUsI CyMMApPHOH XapaKTEPUCTUKH «II0 TUTIOCY» C OCBIO
abcucc?
1. Pa3mep MakcUMaJIbHOTO KycKa B po0e.
Pa3zmep MUHMMaIBHOTO KycKa B Ipo0e.
CpenneMeuaHHbIN pa3Mmep.
Cpennuii tuamMeTp Kycka.
JIOCTOMHCTBOM IITAMIIOBAaHHBIX (JIMCTOBBIX) PELLIET SIBISIETCS:
[TpomomKUTENBHBIN CPOK CITY>KOBI ¥ TIOCTOSTHHBIN pa3Mep OTBEPCTUH.
Bonbias miomaae «KuBOro CEUEHUs».
Maunas niomanb «KHBOTO CEYEHHUS.
BBICTpBIN N3HOC, pa3pbIB U CMEIICHHUE MPOBOJIOYEK.
®opmyina g pacueta 3Q(HEKTUBHOCTH TPOXOUEHUS:
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9. Yewm ompepenseTcs TIaBHBIM 00pa30M KOHEUHask KPYITHOCTh IPOOJICHOTO POAyKTa?
1. Pa3mepoM BKpamieHHOCTH 3€peH MOJIE3HBIX MUHEPAJIOB.

2. Kpenocteo py/sl.

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

4. KpynHOCTBIO HCXOTHOU PYIBI.

10. Kaxum o6pa3oM mpoHCXOIUT MpoIiece APOOIEeHUS B KOHYCHBIX IPOOHIIKaxX?

1. 3acder nMHAMHUYECKOTO BO3ACHCTBUSA POTOpA.

2. 3acdyer pa3JaBIMBAHUS MEXKIY ABYMS ITUTAMH.

3. 3a cueT 3KCIEHTPUYHOTO ABHKEHUS BHYTPEHHETO KOHYCA.

4. 3acuer 3aXBaThIBaHUS 3yObSIMHU U PACKAJIBIBAHUS 10 TPeOyeMON KPYITHOCTH.

11. TlonsATHE O TUAPABINYECKON KiIacCHUpUKAIIH.



1. Ilpouecc pa3aeneHus cMeCH MUHEPAIbHBIX 3€PEH Ha KJIACChl KPYITHOCTHU IO CKOPOCTSAM
OCaXIEHUs B BOJHOM Cpeje.

2. Ilpouecc pa3aeneHuss CMECH MUHEPAIbHBIX 3€peH Ha KIJIAcChl KPYITHOCTH MO CKOPOCTSAM
OCaXKICHUSI B BO3IYIIHOM cpejie.

3. Ilpouecc pa3zaeneHust CMECH MUHEPAIBbHBIX 3€PEH Ha KIIACChl KPYITHOCTH IPU TTOMOIIH
MIPOCEUBAIOLINX TOBEPXHOCTEH.

4. Ilpouecc pa3zneneHus: CMECH MUHEPAIBHBIX 3€PEH 110 INIOTHOCTH B BOJHOU CpelE,
MyJBCUPYIOLIEH OTHOCUTENBHO Pa3eliieMoil cMecH B BEPTHKAIbHOM HalpaBiICHUH.

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

1. Tlo miOTHOCTH YacTHII.

2. Ilo cKOpOCTSIM MaJICHUsl YaCTHIL B CpeIe.

3. [Ilo xpynHocTH YacTul.

4. Tlo ¢popme yactu.

13. I'maBHBIM JOCTOMHCTBOM (DJIOTALIMOHHOT'O METO/Ia OOOTAIICHUS SABIISAETCS:

1. Huskuii pacxo/1 2JIeKTPOIHEPTUH.

2. IIpocrora mpou3BOJICTBEHHOTO KOMILJIEKCA.

3. OtHocuTeNbHAs AeUIeBU3HA MTOTyYeHHUS KOHIICHTPATOB.

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

14. B xakux noJsix NpOMCXOAUT MarHUTHAas cenapanus’?

1. B anekTpudecKkux mosx.

2. B HEoIHOPOJHBIX MArHUTHBIX IOJISX.

3. B ogHOPOIHBIX MAarHUTHBIX MOJSX.

4. B 31eKTpOMarHUTHBIX MOJISX.

15. ObnacTh mpuMeHEHUS IEKTPUUECKON cernapaliu:

1. Oo0oraieHue py Y4epHbIX METAJIJIOB.

2. OOoraieHne TeXHOJIOTHYECKOTO ChIphsi C HU3KON MAacCOBOM /10J1€H IIEHHBIX
KOMITOHEHTOB.

3. JloBoJKa HEKOHMIIMOHHBIX KOHLIEHTPATOB PY/] PEIKUX METAIIOB, KEPAMUYECKOTO ChIPbS,
CJIIOJI, aJIMa30B.

4. Oo0oraiieHue Bcex TUIIOB MUHEPAIBHOTO CHIPBSI.

Bapuanm Ne 3.

Kaxoe u3 mepednciieHHbIX MOJIE3HbIX HCKOMAEMBbIX HE TIO/IBEPraeTcsi 000TraIeHnio?
HedTsb.

JKene3ucrsie KBapLUTHI.

Bokcurtsl.

AnMasbl.

XBOCTaMH HA3bIBAECTCS:

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

2. IIpomxykTt, B KOTOPOM MaccoBas JOJISI [ICHHOTO KOMIIOHEHTA 3HAYUTEIHHO BEIIIE, YeM B
HCXOIHOM pyZe.

3. TIpoaykT, B KOTOPBIi BRIACISIECTCS OOJIBIIAS YaCTh BMEIIAIONICH MTOPOIBI U
HE3HAUUTENbHAs YaCTh IEHHOTO KOMIIOHEHTA.

4. TIpoayKT, MOCTyNAIOMIUK B TIOOYIO OTIEpaIii0 000TAIeHHsI U B JIFOOYIO MAIIMHY.
Kakoli u3 nmepeuncieHHbIX MPOIECCOB HE OTHOCUTCSI K COOCTBEHHO 000TaTUTEIbHBIM?
MaruuTtHas cenaparusi.

DJeKTpUUecKas cenaparus.

Pannomerpuueckas cenapanusi.

Arnomepanus.

CHUTOBBIM aHAJIU30M Ha3bIBACTCS:

H3mepenune KpymnHbIX KyCKOB 10 TPEM B3aUMHO MEPIEHIUKYISIPHBIM HAMPABICHUSM.

MR WDNDEPE
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2. Pa3zpenenue marepuaina 1o CKOpOCTH NaJ€HUs YaCTUL PA3IMUYHON KPYITHOCTH B BOJHOM
cpeze.
3. H3mepenue yacTuil moJ MUKPOCKOIIOM M KiacCU(UKALUS UX HA TPYIIIBI B Y3KUX
IPaHULIAX OIPEIEICHHBIX Pa3MEPOB.
4. PacceB npo0Obl MaTeprasa Ha HECKOJIBKUX CUTaX C Pa3IMUHbIMU CTaHAAPTHBIMU
pa3MepaMu OTBEPCTUH 3aJaHHOI'O MOJYJIA.
5. Kakoro Ha3HaueHue onepanuy KOHTPOJIBHOIO TPOXOUYEHHUS B CXEMaxX PyI0NOArOTOBKU?
1. Jlng KOHTpOJs KPYNHOCTH APOOIEHOr0 MPOAYKTA.
2. Jlnst mosmyyeHHs TOBApHOTO MPOIYKTA 3aJaHHOH KPYITHOCTH.
3. Jlns pa3geneHust MaTepualia Ha HECKOJIbKO KJIACCOB KPYMHOCTH Iepe]] KOHIEHTpaluel Ha
CTOJIaX.
4. JIns oTAENeHUs TOTOBOrO MO KPYIHOCTH MPOJYKTa OT UCXOAHOIO MaTepuaia,
MOCTYMAIOIETO Ha IPOOICHHE.
6. Kak BiuseT yros HakJIoHa IPOCEUBAOIEH MOBEPXHOCTH IPOXOTA HA €T
IPOM3BOIUTENLHOCT B 3PPEKTUBHOCTH TPOXOUCHHS?
1. He Bnuser.
2. Yewm OoJpIe yroy HaKJIOHA, TEM BBIIIE IIPOU3BOJUTEIHLHOCTD IPOX0Ta U 3(h(HEKTUBHOCTH
IPOXOYECHHUS.
3. Uewm OoJblne yroi HaKJIOHA, TEM BBIIIE TPOU3BOIUTEILHOCTh TPOXOTA U HIKE
3 PEKTUBHOCTD IPOXOYCHHS.
4. Yewm OoJbllie yroi HaKJIOHA, TEM MEHBIIIE TPOU3BOIUTENILHOCTh TPOXOTA U OOJIbIIe
3 PEKTUBHOCTHh TPOXOYCHHS.
7. Kakoe apobieHue Ha3bIBaeTCs MEIKUM?
Ot 1500-500 mo 350-100 mm.
Ot 350-100 o 100-40 mm.
Ot 100-40 no 30-10 mm.
Ot 30-10 o 3 mm.
Crioco6 pa3rpy3ku U3MeIbUe€HHOIO MPOJIyKTa U3 CTEPIKHEBOW MENIbHULIBL:
CBOOOIHBIM CITMBOM Yepe3 pa3rpy304HyI0 namndy.
JIudrépamu NpUHYIUTEIHHO YAAIAETCS U3 MEJIBHUIBL.
Uepes Hapy)HOE HUIMHIPUUECKOE CUTO.
Yepes pemeTky ¢ mensiMyi KIMHOOOpa3Hoi popMBI.
Kaxoit u3 mepednciieHHbIX anmapaToB OTHOCUTCS K IIEHTPOOEKHBIM Kiaccudukaropam?
CrinpanbHbli Ki1accuuKaTop.
Peeunsrit knmaccuduxatop.
[MupamunanbHbII Ki1accuukaTop.
I'uponuKIoH.
dnoTanmoHHOE 00oTaIeHne OCHOBAHO:
Ha pa3znuuuu B cMaunBaeMOCTH MUHEPAJIOB.
Ha pa3nnuun B IIIOTHOCTSX MUHEPAJIOB.
Ha pa3nuuuu B iBeTE€ MUHEPAJIOB.
Ha paznnuum MuHEpasioB B CIIOCOOHOCTH OTPa)kaTh, IPOMYCKATh, IPETOMIISTH CBET.
Ha3nauenwne peareHToB - coouparesneii Bo GhoTaiu:
s ruapodobusay NOBEpXHOCTH YACTHIL.
Jns ruapoguin3any MoBEpXHOCTH YaCTHIL.
s uamenenus pH ¢rnoTanmoHHOM My IbIbL.
J11s i3MEeHEeHHsI HIOHHOTO COCTaBa MYJIbIIbL.
Kakoli n3 nepeuncieHHbIX annapaTroB He ABJIAETCSA IPaBUTALMOHHbBIM?
BunToBoii cenaparop.
TsxenocpenHslii KOHYCHBIN Cenaparop.
DIIEKTPOCTATUUYECKUH cemaparop.
[THeBMaTH4eCKHil cenapaTop.
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13. OrnuuuTenbHON 0OCOOEHHOCTHIO CeapaTopoB s 00OTalIeHNs CIIa0OMarHUTHBIX Py
ABIISETCS:

1. Hanuuue BaHHBIL

2. Hamnuuue 6apabaHa U3 HEMarHUTHOTO MaTepuUaa.

3. Hanuuue MarHUTHOM CUCTEMBI U3 MMOCTOSIHHBIX MarHUTOB.

4. Hanuuue paGoueit 30HbI MaJIOH ATUHHBI U BBICOTHI C BBICOKOI HANPSKEHHOCTHIO MOJIS.

14. Heo0xoaumbIM yCI0BHEM pa3JeIeHNUs MUHEPAJIOB IPU JIEKTPUUECKON cenapaluu
ABIISETCS:

1. IlpumeHeHue peareHTOB.

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

3. Co3nanue HEOJHOPOIHOTO MArHUTHOTO MOJIS.

4. 3apsika 4acTHIl TEM MIIM UHBIM CIIOCOOOM.

15. Ilenbro 000raTUTEIHHBIX MPOIECCOB SBISETCS:

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

2. OuncTKa METaJIOB OT HEXEIIATEIIBHBIX IPUMECCH.

3. Ornenenue NOJE3HBIX MUHEPAJIOB OT BMEILAIOIIEH OPO/IbI U BPEAHBIX TpUMEced U
pa3zeneHre KOMIIOHEHTOB Ha PsAJ] MPOIYKTOB, IPUTOTHBIX [T AalbHEHIEH nepepadoTKH.

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

Koumponvnas paboma Nel

Hanucatp Ha3BaHUE MPOITYKTOB 00OTAIlIEHUs U 1aTh UM OIpPEAETICHUS.

HanucaTth ocHOBHBIE TOKa3aTeNN MPOLYKTOB oOoraiieHus. JlaTh onpeneneHus 1 HanucaTh
bopMyIIBI TSI UX OTIPEACTICHUS.

Koumponvnas paboma Ne2

[To mpencTaBneHHBIM JAaHHBIM TOCTPOUTH CUTOBYIO XapakTepucTuky. [1o rpaduxy
OTpeAeNnTh: MaKCUMaJIbHBIN pa3Mep MaTepuaia B nmpole, CpeaHui pa3Mep, peodiajaHue
YaCTHUII, YaCTHBIM BBIXOJ] KIACCOB.

Koumponvnasa paboma Ne3

[TpuBecTu 3cKku3 000PYTOBAHHS HA BEIOOD JJIsl TPOXOUYEHUS, TPOOJICHUS WM U3METbYCHHUS.
Hanucars npunnmn pabotsl 000py10BaHus, JOCTOMHCTBA U HETOCTATKH.

Konumponvuas paboma Ne4

[IpuBectu 3cku3 000pyIOBAHUS ISl TPABUTAIIMOHHOTO U MAarHUTHOTO OOOTAIEHHUS MOJIE3HBIX
uckonaembIx. HamucaTts mpuHIun paboTel 000pyI0BaHMs, TOCTOMHCTBA U HEJOCTATKH.

Hamucars u mpeacTaBuTh CXeMaTUYHO MEXaHU3M JACUCTBUS (DIOTAITMOHHBIX PEareHTOB.

Koumponvuas paboma Nes

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

Koumponvnas paboma Ne6

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

IlpumepHnulit nepeuens mem u 3a0anuil 011 NOO20MOBKU K IKZAMEHY:
Kakwue cBoiicTBa MUHEPATIOB UCIOJIB3YIOTCS MIPH PA3IMUHBIX METOaX 00oTaIeHus?
Koraa Heo0xo1mMo mpuMEHITh MEXaHUYeCKoe odoramieHue?
W3 kakux omeparuii COCTOSIT MPOLIECCHl 00OTaIEeHUS?
Kaxkue mporiecchbl mepepaboTKu MUHEPATBHOTO CHIPhSI HA3BIBAIOTCS TTOATOTOBUTEIIBHBIMU?
Kakwue nporiecchl nepepaboTKi MHHEPAILHOTO ChIPhSI HA3BIBAKOTCSI OCHOBHBIMU?
Kaxkue mporieccol nepepadoTKu MUHEPATBLHOTO CHIPhS Ha3bIBAIOTCS BCIIOMOTaTEIbHBIMU?
Kakue npoyKThl MOIydaroT B pe3yapTaTe o0orameHus?

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

9. [IlpuBenuTe Ka4eCTBEHHYIO CXeMY OOOTAIICHUS U CXEMY LIeTH aIlapaTos.

NoabkowhE



10. Yewm ompenensercsi KpymHOCTb, 0 KOTOPO MOJIE3HOE UCKOIIaeMOe IpoOHTCs,
u3Menpyaercs nepes odorameHuem?

11. Tlouemy mpumeHsieTcs cTaguanbHoe ApoOiaeHne? UTo Ha3bIBaeTCs OTKPBITHIM U
3aMKHYTBIM LUKJIOM Apo0ieHus?

12. Kakue anmapaTsl HCTIOJIB3YIOTCS JUIs APOOIICHUS M U3METIbUCHUS PYy/Ibl?

13. B uem cocrout Ha3HauEHUE ONepaluii rpoXoueHus, Kiaccupukanumu?

14. Kaxue anmapaTsl HCIIOJIB3YIOTCS ISl ONIEPALMil TPOXOYEHUs U Kiaccuukanuu?

15. Kaxue 3aKOHOMEPHOCTH JIeXkaT B OCHOBE IPaBUTALIMOHHOTI'O Mpoliecca 00orameHus?
Knaccugukanus rpaBUTallHOHHBIX ITPOIECCOB.

16. Yro Ha3bIBaeTcs npoueccoM orcaaku? OTca0uHble MALIMHBIL.

17. Kakwue cuibl IeiiCTBYIOT Ha MUHEPaJIbHBIE YACTUIIBI HA TOBEPXHOCTH KOHIICHTPALIMOHHOTO
crosia?

18. Kakwue mone3nbie HCKOMIaeMble 000TaIa0TCs Ha KOHIICHTPAIMOHHBIX CTONIaX?
OO6oraiieHne Ha BUHTOBBIX Celaparopax U KOHLUEHTPALIMOHHBIX CTOMAX.

19. UYro Takoe TspKenas cpena M Kakue TUIIBI TSDKENIBIX CPeJ BCTPEYaroTCsl B TPAKTHKE
oOoramenusa?

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

21. Kaxkwue cyniecTByrOT OCHOBHBIE TUIIBI allIIAPATOB /IS Pa3/I€eHUs B TSHKEIBIX CYCIEH3HSX ?
Onumure NpUHLKI UX pabOTHI.

22. Knaccudukarus GaoTallMOHHBIX MPOIECCOB. B yem 3akirovaercs nporecce GhaoTamuu?

23. Yo Ha3BIBaeTCA KPaeBbIM YIJIOM CMaunBaHU?

24. KakoBo Ha3Ha4eHHE (PIIOTAIMOHHBIX PEAreHTOB, UX KiIacCUpUKaIus?

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

26. Uto Ha3bIBaeTCs NpsiMoii 1 0OpaTtHOH (ioTarueit? Kakue onepanuu daoramuun
Ha3bIBAIOTCS OCHOBHBIMH, IEPEYUCTHBIMHU, KOHTPOJIBHBIMU?

27. Kax BbIIENAIOTCS IEHHbIE KOMIIOHEHTHI ITPU CENIEKTUBHON M KOJIEKTUBHO-CENIEKTUBHON
cxemax ¢uioranun?

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

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

30. Kak pa3nmu4aroT MHHEpaJbl IO MarHUTHBIM cBoiicTBaM? Kakoii cuibl TpeOyroTcs
MarHuTHBIE MOJIS AJIs1 MX oOoramieHus?

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

32. Kakue cylecTBYyIOT TUIIbI MArHUTHBIX CENapaTopoB?

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

34. MarHuTHble cenapaTopsl i oOoraieHus: ciabOMarHUTHBIX Py/I.

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

[lenpto mabopaTopHbIX pabOT MO JAHHOW JWCIHUIUIMHE SBISIETCS  MPAKTHYECKOE
03HAa-KOMJIEHHE CTYIECHTOB C PAa3IUYHBIMU IPOLIECCAMHM M METOJaMH OOOTalleHUs MOJIE3HBIX
HCKOITaeMBIX, a TAK)KE TIOTYYCHHE HABBIKOB IO BBHITIOJHEHUIO Pa3IMYHBIX ONBITOB. B wacTHOCTH,
CTYZACHT JIOJKEH YMETh ITPaBUJILHO 000CHOBATh MPUMEHEHHE MPOLIECCca WIIK METO/1a 00O0TalleHHS
JUTS 33IaHHOTO THIIA PYJIbI, PACCUYUTATh OCHOBHBIE TOKa3aTelH OOOTAleHHs] W IPEICTABHUThH
UHIUBUAYAIbHBIA OTYeT. Bce modydeHHBle SKClepUMEHTAIbHbIE JaHHbIE HEOOXO0JUMO
NPOAHAIM3UPOBaTh, MPOBEPHUTH BBHIOJHEHA ]I OCHOBHas IeNb paboTh, c(HOPMYIHPOBATH
BBIBOZIBI. EciM monyueHbl HU3KHE TEXHOJOTHMUYECKHE TIOKa3aTenu oOoramieHusi, ykKaszaTh
BO3MOYKHBIE TIPUYMHBI U ITYTH TIOBBIIICHUS TOKA3aTeNeH.

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

[Tepeuens nabopaTopHBIX padoT:

1. UN3yuenue pabOThI MEKOBOM IPOOUIIKH U MTPOU3BOACTBO CHTOBOTO aHAIN3a

2. V3ydeHue pabOTHI THPALIMOHHOTO IPOXOTA U onpeAeaeHre d3PPEKTUBHOCTH TPOXOUCHHS

3. H3ydenwue mporiecca U3MeIbUEHUS Py B IAPOBOM MEJILHUIIE



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



IIpunoxenne 2

OIIeHO‘leIe cpeacrea Jisd MpoBEeACHUSA l'[pOMC)KyTO‘lHOﬁ aTTeCTallun

a) [lnanupyembie pe3yJbTAThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA ISl IPOBEACHUS NMPOMEKYTOUHON aTTecTAlNM:

Kon
WHIUKaTOpa

Nupukarop
JTOCTHOKEHUS
KOMIIETEHIIUHA

OrneHOYHBIE CPEACTBA

OIIK-4 Cnoco0eH ¢ ecTeCTBeHHOHAYYHbIX O3ULUI OLIeHUBATH CTPOEHHE, XMMHYeCKHI1 M MIHEPAJbHBIH COCTAaB 3eMHOIl KOpPbI, MOpgoIornyecKne
0COOCHHOCTH U FreHeTHYeCKHUe THIIBI MeCTOPOKAeHUI TBEPABIX N0J1e3HbIX MCKONAeMbIX IIPH PellIeHNH 32124 110 PAIIMOHAJIBLHOMY H KOMILJIEKCHOMY
€CYPCHOI0 IOTEHIIHAIa Hep

OCBOCHHIO I'€O

OIIK-4.1

IIpumensier
XUMHUYECKUMN u
MUWHEPAIbHBIN
COCTaB 3€MHOM KOpBHI,
OCHOBHBIE CBOWCTBA
MHHEPAJIOB
pPa3IMYHBIX KJIACCOB
Y TJIaBHBIC TUIIBI PY]I
Y TOPHBIX MOPOA JJIA
peleHus 3axad 1o
OCBOCHHUIO HEP

Pewiump 3a0auy:

OnpeaenuTs MacCOBYIO IOJII0 MEJTU B KOHIIEHTPATE, COCTOSIIEM U3 TUPUTA U MUHEPAJIOB, YKa3aHHBIX B TaOIHIIE (110
3aJIaHUIO)

Pewums 3a0auy:

OnpenenuTh TEXHOJOTHYECKHE MTOKA3aTeIN 000TraleHuss MEHON Py/IbL:

- BBIXOJI MEJIHOTO KOHIIEHTpATa,

- BBIXOJ] XBOCTOB,

- Maccy XBOCTOB,

- U3BJICUEHUE MEIU B MEIHBIN KOHIIEHTpAT,

- U3BJICYEHUE MEU B XBOCThI JUIsl YCIIOBUH, YKa3aHHBIX B Ta0II.

Pe3ynbrarhl pacuera TEXHOJIOTHUECKUX MOKa3aTeneil opopMHUTh B BUJIE CTAHAPTHOMN TaOIHIIbI.
Onpenenutb MapKy METHOTO KOHIIEHTpaTa 13 TaoJl.

Pewiump 3a0auy:

OnpenenuTbh MacCoBYIO JIOJIIO LIMHKA B KOHLIEHTPATE, COCTOSAIIEM U3 MUPUTAa 1 MUHEPAJIOB, YKa3aHHBIX B TaOIMIIE
(10 3a71aHMIO)

Pewiumos 3a0auy:

Paccuntarh TeXxHOJIOTHYECKHE TTOKa3aTenn oboramieHus GIOTAIMIOHHOTO 11eXa. Pe3ynbTaTel MpeicTaBUTh B
tabymne. Mcxomubie manabie: MaccoBas ot Cu B pyae — 0,9 %, B konnentpare — 20 %, B xBoctax — 0,1 %.
Ilepeuenv meopemuueckux 60npocos K IK3amemny:

1. Kakue npoiiecchbl nepepaboTK MUHEPAIBHOTO ChIPbsl HA3bIBAIOTCS MOATOTOBUTEIBHBIMU ?

2. Kakue mporiecchbl mepepaboTKi MHHEPAITBHOTO ChIPhsI HA3bIBAIOTCSI OCHOBHBIMU?




Nupukarop

Kon
JOCTHKECHHUS OneHouHBIE CpesicTBA
UH/IMKaTOpa .
KOMITETEHIIUH
3. Kakue nporuiecchl nepepadoTKi MUHEPAIBHOTO ChIPbsl HA3bIBAIOTCSI BCIIOMOTATEIbHBIMU?
4. CymHoCTb, ITaBHbIE 0COOCHHOCTH M KJIacCU(UKALUs 000TaTUTENBHBIX MTPOLIECCOB.
5. OcHoBHbIE (haKTOPHI, BIUSIOLIUE HA BHIOOP METOAa 00OraleHusl.
6. Kakuie mpoIyKThl IOy4YaroT B pe3yabTaTe oOorameHus?
7. Uem omnpenensieTcs npeesibHO BO3MOXKHASI MaccoBas JI0J1sl IIEHHOT'0 KOMIIOHEHTa B KOHIIEHTpaTe?
OIIK-4.2 Binaneer wmeronamu | Ilepeuens meopemuyeckux 60npocos K IK3ameHy:
MIPaKTUYECKOU 1. Kakue cBoiicTBa MUHEPaIOB UCIOJB3YIOTCS MPH Pa3IMYHBIX METO/1aX oOoraiieHus?
TUArHOCTHUKU 2. Koryma Heo0X01uMo MPUMEHSITh MEXaHUYeCKoe o0orarieHue?
MUHEPAJIOB pyx, | 3. U3 kakux onepainuii COCTOST Mpoiiecchl odoramieHus?
TOPHBIX nopoJ, | 4. Kakue npoueccsl mepepadoTKu MUHEPATHHOTO ChIPhSl HA3bIBAIOTCS MIOATOTOBUTEIHHBIMU?
knaccudukanuein  u | 5. Kakue nporneccsl nepepabOTKu MUHEPATbHOTO ChIPhSl HA3bIBAIOTCS OCHOBHBIMH?
XapaKTepUCTHKON 6. Kakue nporueccsl mepepaboTK MUHEPATBHOTO ChIPhSl Ha3bIBAIOTCS BCIIOMOTaTEIbHBIMU?
TJIaBHBIX 7. Kakuie npoIyKThl OTY4YaloT B pe3yabTaTe odorameHus?
nopopooOpa3zyromux | 8. Uem onpenensercs npeneabHO BOZMOXKHASI MacCOBast 10J1sl LIEHHOTO KOMIIOHEHTA B KOHILIEHTpaTe?
u pynusbix | 9. [IpuBenuTe KaueCTBEHHYIO CXeMY 00OTallleHusl U CXeMY LIeTIH anmnaparos.
MuHepanoB,  BeneT | 10. Uem omnpenensieTcst KpymHOCTb, 0 KOTOPOH MOJIE3HOE UCKOMAEMOe IPOOUTCS, U3MENIbYAETCs ITepet
NEPBUYHYIO oOoraiexnuem?
JTOKYMEHTAIHIO
[OJIEBBIX JAHHBIX W | IIpumepnvie npakmuueckue 3a0anus 011 IK3AMEHA:
IIEPBUYHYIO CocTaBuTh cxeMy Juisl 00oraiieHus pyabl
00paboTKy 00pa3uoB | Betnoainums 3adanue:

OnpenenuTs TEXHOJIOTMYECKUE 0KA3aTeNIN O0OTallCHHSI KEJIE3HOU PYABIL:

- BBIXOJI JKEJIE3HOI'0 KOHLIEHTpaTa,

- BBIXOJI XBOCTOB,

- MaccCy XBOCTOB,

- U3BJICYCHUE JKeJIe3a B JKEJIE3HbIM KOHIIEHTPAT,

- U3BJICUEHHE XKelle3a B XBOCThI IS YCJIOBUM, YKa3aHHBIX B Ta0JI.

Pe3ynbrarhl pacuera TEXHOIOTHUECKUX TOKa3aTesel opOpMUTH B BUJI€ CTAaHIAPTHON TaOIHIIBL.




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

[Tpomexxyrounast arTecTanuss N0 JucHMIUIMHE «OO0OrameHne IMOJE3HbIX HCKOMAeMBbIX)
BKJIIOYAET TEOPETHUECKUE BOIPOCHI, 103BOJIAIOLINE OLIEHUTh YPOBEHb YCBOCHMSI 00yUYarOIIUMUCS
3HaHUH, W TPAKTHYECKHE 3a/JaHUs, BBIABISIONIME CTENEHb CHOPMUPOBAHHOCTH YMEHHHA W
BJIJICHUH, IPOBOJUTCS B POPME IK3aMEHa.

DK3aMeH M0 JAaHHOW JIUCIMIUIMHE IMPOBOAMUTCS B YCTHOH (opMme MO 3K3aMEHAIMOHHBIM
OuneraM, KaXAblil U3 KOTOPBIX BKIIHOYAaeT 2 TEOPETUYECKUX BONPOCA U OAHO IPAKTUYECKOE
3a1aHKeE.

OK3aMeH MpOBOAMUTCSA MO OwuseraMm, OXBaThIBAIOIIMM Bech MNpoWJeHHbIM Marepuain. [lo
OKOHYAHUU OTBETA 3K3aMEHATOp MOXET 3a/JaTh CTYJIEHTY JOIOJHUTEIbHBIE M YTOUYHSIOIINE
Bonpockl. [1on0KUTENbHBIM TaKke OyAeT CTpeMJICHHE CTYAEHTAa W3JIOKUTh PAa3JIMYHbIE TOUKU
3peHHsl Ha paccMaTpUBAacMyIO MpoOJieMy, BBIPa3uTh CBOE OTHOLICHHE K HEW, NPUMEHHTH
TEOpPETUYECKHE 3HAHUS 110 COBPEMEHHBIM Ipo0sieMaM 000TallleHus 0JIEe3HbIX HCKOMAeMbIX.

[Toxazarenu v KpUTEpUN OLIEHUBAHUS SK3aMEHA:

— Ha OICHKY «OTIUYHO» (5 O6amnoB) — oOydaroIIMKCsS IMOKa3bIBa€T BBICOKHMI YPOBEHBb
c(OpMHUPOBAHHOCTH KOMIIETEHIIUMH, T.€. CTYJEHT, IPEICTAaBIISIET BCECTOPOHHEE, CUCTEMATUYECKOE
U NIyOOKOe 3HaHHe y4eOHO-IIPOrpaMMHOT0 MaTepualna, yMeHHe CBOOOJIHO BBITIOJHATD 3aaHMUs,
MPEAYCMOTPEHHBIE TPOrPaMMOI, YCBOMBIIMK OCHOBHYIO M 3HAKOMBIA C JIONOJHUTEIBHOU
JUTEepPaTypoid, pEKOMEHI0BaHHOM nporpammoit. Kak mpaBuio, olieHKa «OTIMYHOY BBICTABIIAETCS
CTyJICHTaM, YCBOMBIIMM B3aWMOCBSI3b OCHOBHBIX TMOHATUNA AUCIUIUIMHBI B UX 3HAYCHUU IS
npuodperaeMoii npodeccuu, MPOSBUBIIUM TBOPUYECKHUE CIOCOOHOCTH B MOHUMAHUU, U3JI0KEHUU
Y MCIIOJIb30BaHUU y4eOHO-ITPOrpaMMHOTO MaTepuana.;

— Ha OLEHKY «xopomo» (4 Oamna) — oOydaroIUiCs TMOKa3bIBa€T CPEAHUM YPOBEHD
c(OpPMUPOBAHHOCTH  KOMIIETEHLIMH, T.€. CTYAGHT TMpEACTaBIseT IOJHOE  3HaHUE
yueOHO-TIPOrPaMMHOTO MaTepuasa, YCIENIHO BBITOMHSIOMUN MPEeIyCMOTPEHHBIE B MIPOrpaMMe
3a/laHusl, YCBOMBIINI OCHOBHYIO JINTEPATYpy, PEKOMEHOBaHHYIO B mporpamme. Kak npasuo,
OIIEHKA «XOPOUIO» BBICTABISETCS CTYAEHTaM, MOKa3aBIIUM CUCTEMATUYECKHUI 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 CHOPMUPOBAHHOCTH KOMIIETEHIUH, T.. CTYACHT, MPEICTaBisieT 3HAHHUS OCHOBHOTO
y4eOHO-TIPOrPaMMHOTO Marepuajia B 00beMe, HEOOXOAMMOM i JajbHeuIied ydeObl u
npencTosimell paboThl MO CHENHATBbHOCTH, CIPABISIIONIMICS C BBIMIOJHEHUEM 3aJlaHuM,
MPEIYCMOTPEHHBIX MNPOrpaMMOM, 3HAKOMBIA C OCHOBHOW JIUTEPATypOu, PEKOMEH]IOBAHHOMN
nporpamMmmoii. Kak mpaBuio, OIEHKa «yIOBJIETBOPUTEIBHO» BBICTABISETCS CTYJIEHTaM,
JIOMYCTUBIIMM TOTPEIIHOCTH B OTBETE€ HA 3K3aMEHE M IPHU BBINOJHEHUU HK3aMEHAIlMOHHBIX
3aJjaHui, HO 00Jaal0IKUM HEOOXOIMMBIMU 3HAHUSMHU JJI1 UX YCTPAHEHUS IMOJ] PyKOBOJICTBOM
MpenoiaBaTels;

— 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
CTyJIeHTa, 0OHAPYKUBAIOTCA MTPOOEINBI B 3HAHUSAX OCHOBHOTO y4eOHO-TIPOrPaMMHOTO MaTepuaa,
JOCTUTHYTHI TPUHIMIHAIbHBIE OIMMOKH B BBIMIOJHEHUH TPETYCMOTPEHHBIX MPOrpaMMOin
3aJJaHuH.

Ha OIICHKY «HEYIOBJIETBOpUTEIbHO» (1 0amr) — oOyJaronuiicss He MOXKET IMoKa3aTh 3HAHUS Ha
YPOBHE BOCIPOU3BEICHUS B O0BSICHEHHS HH(GOPMAIIUHU, HE MOXKET IMOKa3aTh UHTEIICKTyaIbHbIC
HAaBBIKH PEIICHUS MPOCTHIX 3a7ad.






