MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
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21.05.04 I'opHoe nemno
HamnpasnenHnocTs (nmpoduias/criennanu3ams ) IporpaMMbl
I'opHble MamHbI 1 000pyI0BaHHE
YpoBeHb BhICIIET0 00Pa30BAHMUS - CTICIIHAIUTET
®opma oOyueHus
ouHas
Uuctutyt/ pakynprer MHCTUTYT rOpHOTO J€s1a U TpaHCIopTa
Kadenpa ["eomorum, MmapKIeiaepcKoro aena u 00oraneHus MoJIe3HBIX
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PabGouass mporpamma coctaBieHa Ha ocHoBe @DPI'OC BO - chnenuanurer 1o
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

~ = / 5
3aB. kadenpoit N.A. T'punn

Pabouas mporpamma ogobpeHa meroaudeckoi komuccuend U AuT
14.02.2022 r. mporoxon Ne 3

[Ipencenarens ‘ H.A. IlerTanes

CornacoBaHo:
3aB. kadeapoi ['opHBIX MallTUH B TPAHCTIOPTHO-TEXHOJIOTMYECKUX KOMILIEKCOB

A.M. MaxuroB
Pabouas nporpamma cocraBieHa:
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noueHt kadeapsl 'M/InOIIH, kanz. TexH. HayK 7 E.IO. lerons
Penensenr:
Benymmii crienuanuct OO0 «YpanxuMcepBucy» , KaH. TEXH. HAyK
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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanmsaruu B 2023 - 2024
yueOHOM rofy Ha 3aceanuu Kadeapsl ['eonoruu, MapKieiiiepcKkoro aeia u 00orameHus

IIporokomor 20 1. Ne

3aB. kadeapoii I/I.A.ﬁ)I/IH_II/IH

PaGouast mporpamMma rnepecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzaruu 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 mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu 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 mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl [ eooruu, MapKIei1epcKoro jieia u 00orameHus

IIporokomor 20 1. Ne

3aB. kadeapoii I/I.A.?pI/IIHI/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 kadeapsl ['eonoruu, MapKIeHIepcKoro aena u 00orameHms

[Iporokom ot 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

I'eonorus

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

[Ipon3BoacTBEHHAS - IPEAUINIOMHAs ITPAKTUKA

[ToxroToBka K caue u caada rocyAapCTBEHHOTO IK3aMeHa

O60cHOBaHME TPOEKTHBIX PELICHUH

TexHonorus npousBoacTBa paboT

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

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00y4eHu st

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

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

OIIK-4 CnocobeH ¢ ecTeCTBEHHOHAYYHBIX ITO3UIMH OLEHUBAaTh CTPOCHHE, XUMUYECKUU H
MHUHEpaJIbHBIA COCTaB 3€MHOH KOpBI, MOP(OIOrnYeckue 0COOEHHOCTH M I'€HETUYECKUE THIIBI
MECTOPOKJCHUN TBEPJBIX IMOJIE3HBIX MUCKOMAEMBIX TPU PEIICHUH 3a/a4 110 PAlHOHAILHOMY H
KOMIIJIEKCHOMY OCBOEHHIO T€0PECYPCHOr0 NOTEHIMAaIa HeJIp

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

OIIK-4.2 Brnageer merogamMu mpakTHYECKON JUArHOCTHKH MUHEPAJIOB Py, TOPHBIX
opon, KJ1accuukanuein u XapaKTEPUCTUKON IJIABHBIX
MopoA0o0pa3ylIUX U PYIHBIX MHHEPAJIOB, BeAeT MEPBUYHYIO
JTOKYMEHTAIIHIO ITOJIEBBIX JAHHBIX U IIEPBUYHVIO 00pabOTKY 00pa3IoB




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 5 3adyeTHbIX enuuuil 180 akaa. 4acoB, B TOM
qyuce:
— KOHTaKTHas pabora — 76,1 akaj. 4acos:
— ayIUTOpHas — 72 aKaJ. 4acos;
— BHeaynutopHas — 4,1 aka. yacos;
— caMocCToOsTebHAs paboTa — 68,2 aka. 4yacos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

(DOpMa aTTecTaiuu - 3K3aMCH

AynutopHas s
o | KOHTaKTHas pabota E 3 ®dopma TeKyILero
=
5 B aKaj. yacax 2] Bun KOHTPOJIS
Paznen/ tema 3 (B axaz. acax) g B N P Kon
S & ©|caMOCTOSITeNIbHOM | ycreBaeMoCTH U
JUCLIATUINHBI 5 £ . | xoMmnereHuMK
@) g £ paboTHI MIPOMEKYTOYHOM
nab. |mpakr. | 3 @
Tlex. Z'g aTTecTaluu
3aH. 3aH. (O &
1. 1. Beenenue
Nzyuenue
11 1.1 CopeprxaHue YHeHH
OCHOBHOH 1
TUCIUIUIMHBL, ee  3aadvd. N
JIOTIOJTHUTENEHOM
3HaueHue u poinb Kontponbhas
1 JUTEPATYpPHI 110
oborarmie-Hus npu pabora Nel
JCIUIUIAHE,
UCTIOJIb30BAHUU  Pa3JIMYHBIX
KOHCIIEKTa
TIOJIE3HBIX HCKOTIAEMBIX .
JIEKLUH.
N3yuenune
OCHOBHOMH U
12 12. Kiaccudukarms JIOMOJHUTEILHON
KonTponpuas
IpOLECCOB Ui 00OTalleHuUs 1 JUTEPATYPHI 110 aGota Nol
TIOJIE3HBIX MCKOTIae-MBIX JIHC-LIUILUIHHE, p B
KOHCIIEKTa
JICKIHH.
N3ydenue
1.3 1.3. Omnepauuu, IUKIBI, Y .
OCHOBHOMH 1
CTaJlUH. Onenka o
JIOTIOJTHUTENILHOU
3G PEKTUBHOCTH  MPOLECCOB KonTposbhas
5 1 JTUTEepaTypHI TIO
oOorameHus " pabora Nel
JTUCLIUTUIMHE,
KOMILJICKCHOCTH
KOHCIIEKTa
WCIIOJI30BAHUS CHIPhS o
JICKLUH.
N3ydenue
1.4 14. TIlpomyktsl W .
OCHOBHOM 1
TIOKa3aTeNn oborarieHus. N
. JIOTIOJTHUTEJILHON
MarepuanbHelii  6amaHc 1o Kontponbnas
1 JUTEPATypHI 110
TBEpAOMY, METaLly, BOAE B pabora Nel
JCIUIUIAHE,
TEXHOJIOTHYECKHX cxeMax
oOoraieHus pya Komcenexra
py. JIEKIIUH.
N3ydenue
15 1.5. IlonsiTne o YHEHE
OCHOBHOM 1
KOJINYECTBEHHBIX N
JIOTIOJTHUTEJILHON
XapaKTePUCTHKAX KonrponbHas
1 JUTEPATypHI 110
BEIIECTBEHHOTO cocraBa pabora Nel
JUCLIUTUINHE,
MHUHEPaJIbHOTO  CBIPbSt U
KOHCIIEKTa
MPOYKTOB 00OTAIIICHUS N
JICKLIUH.
Uroro no pazaeny 5
2. 2. I'paHyIOMETPHUYCCKUI COCTaB




Nzyuenue

2.1 2.1. OCHOBHOH 1
I'panynomerpuueckuii coctan OTIOJTHUTEIbHON
psﬂ g H b NPOLYKTOB 2121 HJII/ITepaTypBI j1(o) KonrporsHas OIIK-4.1,
pabota Ne 2 OIlK-4.2
oboramieHusi, METOIbl €ro JWC-LIUIUINHE,
orpeJieNieHUs KOHCIICKTa
JIEKITUH.
Nzydenne
2.2 2.2. CuToBBIl aHaNM3. OCHOBHOWH
[Ikana KJaccu(pUKaIMH, 20U H;;:;p}ﬁ;;ﬁ};%ﬂ Kontponbhas OIlK-4.1,
MOJYJIb HIKaJIbI pabora Ne 2 OIIK-4.2
KJac-cuduKauu AHC-ILTHILIMHE,
KOHCIIEKTa
JIEKITUH.
Nzyuenue
2.3 2.3. O6paboTka OCHOBHO# 1
€3yJIbTaTOB OTIOJIHUTEIIBHOM
Il?pal}—]IYJIOMeTpI/I‘IeCKOI‘O HJII/ITepaTypBI o Kontponbras OIIK-4.1,
pabora Ne 2 OIIK-4.2
aHanM3a U IMO-CTPOCHHUE JUC-IIUIIJIMHE,
XapaKTEePUCTHK KPYIMHOCTH KOHCIIEKTa
JIEKIUH.
HWroro no pazneny 4/41
3. 3. [MonroroButenbHbIE
TIPOLIECCHI
Nzydenne
OCHOBHOM 1
3.1 3.1 T poxogere. 421 Hﬁ;;’;pi?;;i‘;f;?)ﬂ ﬂa6i;2lTP:)TpaH0171 OIIK-4.1,
Hasnauenue npouecca OIIK-4.2
JIHACIHTIINHE, paboThI
KOHCIIEKTa
JICKLU.
Nzyuenue
OCHOBHOM 1
3.2 3.2. DddextuBHOCTH JIOTIOJTHUTEJIbHOU OMK-4.1
TPOXOYCHHUs, KIaCCHPHUKALIUS 4 JTUTEpaTypHI TIO OIK- 4'-2'
Y KOHCTPYKIIUHU TPOXOTOB JUCLIUTUINHE,
KOHCIIEKTa
JIEKIUH.
Nzyuenue
OCHOBHOM 1
3.3 3.3. JpoGneHue. JIOTIOJTHUTENILHOU 3amura OTIK-4.1
Haznauenue IpoOIIeHusI, 3/3U JTUTEepaTypHI TIO n1ab0paToOpHO OIK- 4' 2‘
CTENEHb POOJICHUS JUCLIUIUINHE, paboThI '
KOHCIIEKTa
JIEKITUH.
N3ydenne
3.4 3.4. Knaccudpukauus u OCHOBHOWH
KOHCTPYKIIUH JAPOOWIIOK ISt AOTIONHHTCIILHOR KonTponbuas OIIK-4.1,
KPYITHOTO, CpEeIHEero u fIATCPATYPHI 11O pabora Ne 3 OIIK-4.2
MEJIKOTO POOIIEHUS AUMCIMIILITHHC,
KOHCIIEKTa
JIEKIIUH.
Nzyuenue
35 3.5. KpymHocts, 10 OCHOBHOM 1
KOTOPOii HE00XO0TUMO OTIOJIHUTEIIBHOM
ILpO6€ITI> CBIpbE rilepen 1 }IJ'II/ITepaTprI o Kourposbuaz OIK-4.1,
pabota Ne 3 OIlK-4.2
oborarieHreM. CxeMmbl JUCIUTUINHE,
IpoOIIeHUS KOHCIIEKTa

JIEKIUH.




Nzyuenue
OCHOBHOH U

3.6 3.6. Wsmenbuenue. JIOIOJIHUTEILHOMN 3amura OIK-4.1
3aKOHOMEPHOCTH  Ipolecca 1 | 4/3,41 1 JUTEPATYPHI 110 nabopaTopHOi OIK 4' 2‘
HM3MENTbYCHHUS JIHCHHILINHE, padoThI '
KOHCIIEKTA
JIEKIIHMH.
Nzydenne
OCHOBHOM U
3.7 3.7. Knaccubpukarms JIOIIOJIHATEILHOM
a3MOJILHOI'O 000 )clt)OBaHI/ISI 1 8 JINTEPATYPEHI 110 Kontponbras OIIK-4.1,
p Py ’ patyp pabora Ne 3 OIIK-4.2
CXeMBI U3MENBUECHHS JIHCHHILINHE,
KOHCIIEKTA
JIEKIIHH.
3.8 3.8. T'mupammmueckas W3zyyenue
KiIaccupuKalus U ee poiib B OCHOBHOM 1
TEXHOJIOTHUECKUX cxemMax OIOJIHUTEIHHOM
(habpux 3aKOHOMEPHOCTHU 1 HJII/ITG aTypsl 10 Kontponbras OIIK-4.1,
PHIK. p paryp pabora Ne 3 OIIK-4.2
CBOOOJHOTO M CTCCHCHHOTO JIHCLHILINHE,
magenns 4dactui. OCHOBHEIE KOHCIIEKTa
MPUHIMITBL KIIAacCU(UKAIN JICKIIUH.
Nzyuenue
OCHOBHOM 1
3.9 3.9. Konctpykiuu N
JIOIIOJIHUTEIBHOM
MEXaHUYECKHUX 1 4 HTEDATVODL 110 KonTposnbnas OIIK-4.1,
KJIacCU(pHUKATOPOB, 00JaCTh paryp pabora Ne 3 OIlK-4.2
JIHACIHIIINHE,
UX TPU-MEHEHUSI
KOHCITEKTa
JICKITUMN.
Nzydenne
OCHOBHOM U
3.10 3.10. KoncTpykumu u JTOTIOJTHATENILHON
MIPUHIUIT JENCTBUS 1 JIUTEPATypPHI 10 Kontposhas
P paryp pabota Ne 3
THIIPOIIMKIIOHOB JACIHATIINHE,
KOHCITEKTa
JIEKITUH.
HWroro no pazaeny 10 | 16/8,41 36
4. 4. OcHOBHBIE TPOLIECCHI
W3yuenue
41 4.1. TI'paBuTanyioHHOE ey
OCHOBHOM 1
oborarienne MTOJIE3HBIX .
JIOIIOJIHUTEIHHOM 3armura
nckonaeMmbix. Teoperndeckue " OIIK-4.1,
1 421 1 JUTEPATYPHI 110 n1abopaToOpHOM
ocHOBEI. CKOpOCTh TIaJIeHUs, OIIK-4.2
JIUCHMILINHE, padoTsl
K03 GUIUEHT
KOHCIIEKTa
paBHOMAIAEMOCTH .
JICKITHA.
4.2 4.2. Iporecchr
IpaBUTAIIOHHOTO Nzyuenue
o0oraIeHns: MIPOMBIBKA, OCHOBHOM 1
OTCaJKa, KOHIICHTpauus Ha OITOJIHUTEIHHOM
CTOJ‘IZ;X, 06011l"a EH;I-IQ Ha 1 2 }IJ'II/ITG aTypsl 110 Kontposshas OIIK-4.1,
’ H patyp paGora Ne 4 OIlK-4.2
IIUTI03aX u Kenooax, JUCIUTUINHE,
BHHTO-BBIX cemaparopax, KOHCIIEKTA
oboraiieHie B TSDKEIBIX JIEKITH.
CYCICH3HSX
Wzyuenune
4.3 43. CymHocTh yHeHn
OCHOBHOM H
MPOIIECCOB, KOHCTPYKTHUBHBIC .
JIOTIOJIHUTEIbHOI
u TEXHOJIOTUYECKHE 1 HTePATYDBL 1O Kontposbnas OIIK-4.1,
nmapaMerpsl  amnmapatoB U paryp pabota Ne 4 OIlK-4.2
JIHACIUATIINHE,
MalIlvH, MpaKkTHKa X
KOHCIIEKTa
MPUMECHEHUS

JICKITUH.




4.4 4.4. MaruutHoe
oboramenue. TeopeTudeckue

Nzyuenue
OCHOBHOH U

OTIOJTHUTENBbHON 3amuTa
OCHOBBI. MarsuTHblie HHHTe ATVDBL 11O 1a6o I:To Hoit OIIK-4.1,
CBOWCTBa MHHEpAJIOB, paryp parop OIlK-4.2
JTUCLIUTUIAHE, padoThI
MarHATHBIC TOJIST
KOHCIIEKTa
CenapaTopoB .
JIEKLUH.
Nzyuenue
4.5 4.5. O6opynoBanue IS yHeHy
OCHOBHOM 1
MarHUTHOTO  OOOTAIlCHUS: N
JIOTIOJTHUTEIIEHOM
cemaparop ISl CWIBHO U KonrponbHas
JUTEPATypPhI O
c1a00MarHUTHBIX PYJl; CyXue pabota Ne 4
JCIUIUIAHE,
u MOKpEIe MarHuTHBIE
KOHCIIEKTa
cenapaTopsl .
JIEKLUH.
Nzyuenue
46 4.6. Daekrpuueckoe OCHOBHO# 1
oboramenue.  Dusnueckue JIOTIOJTHUTENLHOU
OCHOBBI mpouecca JUTEPATypPhI IO Korrpobras
P ’ paryp pabora Ne 4
MOJ-TOTOBKA MaTepuana K JUCIUIUTAHE,
JNEKTPHUYECKON cerapanuu KOHCIIEKTa
JIEKIUH.
Nzyuenue
OCHOBHOM 1
47 4.7. Knaccudukanus .
JIOTIOJTHUTENILHOU
AIIEKTPUYECKUX CerapaTopos, KontponbHas
JHUTEPATypPhI IO
UX  KOHCTPYKTHUBHBIC u pabota Ne 4
TCIUIUIAHE,
TEXHOJIOTHYECKHE NapaMeTphl
KOHCIIEKTa
JICKLIUIL.
Nzydenne
OCHOBHOM 1
4.8 4.8. CrnenunaiabHble JIOTIOJTHUTENIEHOM
METOAbI IIOATOTOBKH n JIUTECPATYPHI 110 KOHTpOHLHaH
patyp pabota Ne 4
oborarieHus pya JCIUIUIAHE,
KOHCIIEKTa
JIEKITUH.
49 49. Pynopasbopka: Wzyuenue
oborameHne 1O  TPEHHIO, OCHOBHOMH 1
opme LIBET OTIOJTHUTEIbHON
gngmr’ a-BUTALIVS; 06>1<1/¥r’ ﬂnme aTypHI 110 Korrporbras
p ’ patyp pabota Ne 4
pPyA; n3buparenbHoe JTUCLIUTUINHE,
IpoOlieHne,  W3MeJbYCHUE, KOHCIIEKTa
XMMH-4YeCcKoe o0oramnieHue JICKITHH.
Nzyuenue
OCHOBHOI 1
410 4.10. ®aoranroOHHOE .
JIOTIOJTHUTENILHOU 3amura
oborammenue. Teopernueckue .
JUTEPATypPhI IO nabopaTopHON
OCHOBBI. Kunernka
TCIUIUIAHE, paboThI
(hroTanun
KOHCIIEKTa
JIEKIIUH.
N3ydenne
OCHOBHOM 1
411 4.11. ®dnoranuoHHbIE .
JIOTIOJTHUTENBHOM
peareHTHl, ux KonrponbHas
JUTEPATypPhI 1O
KIaccu(UKanus, Ha3HaAuUCHUE pabora Ne 4
. TCIUIUIAHE,
Y MEXaHH3M JIeHCTBHS
KOHCIIEKTa
JIEKIIUH.
Nzyuenue
OCHOBHOU 1
412 4.12. ®dnortanuoHHbIE .
JIOTIOJTHUTENILHOU
MaIlHHBI, ux HTEDATVOLL [0 KonrponbHas
KiaccupuKaIms, Patyp pabota Ne 4
JICIUIUINHE,
KOHCTPYKIIHS
KOHCIIEKTa

JICKIIHMH.




413 4.13. IIpakTuka W3zyyenue
PUMEHEHUS MaluH OCHOBHOH 1
Pa3IHIHBIX THUIIOB JIOTIOJTHUTENBHOM
(MexaHMYeCKHe JHUTEPATyphl O Konrposeras
’ pabota Ne 4
ITHEBMOMEXaHNYECKUE, JCIUIUIAHE,
KOJIOHHBIE H Jip.). CXeMbl U KOHCIIEKTa
PeXUMBI GIOTANH JIEKLUH.
Hroro no pasgeny 12 | 13121 5
5. 5. O0e3BOXHBaHNE u
onpoOOBaHNe
Nzyuenue
OCHOBHOM U
5.1 5.1. OO06e3BoxXHUBaHUE. [ ———
Hasnauenue ornepanuit 1 5 4 IHTEDATYDLL 110 KonrponbHas OIIK-4.1,
00€3BOXKUBAHUS u nx paryp pabota Ne 5 OIIK-4.2
JICIUIUTAHE,
KJaccUpUKaIus
KOHCIIEKTa
5 JIEKIUH.
Nzyuenue
OCHOBHOM 1
5.2 5.2. OmpobGoBanue u OMOTHATEHO
KOHTPOJIb Ha Kontposnbnas OIIK-4.1,
1 1 4 JUTEPATYPHI 110
oborarutenbHbIX  (habpHKax. paborta Ne 5 OIlK-4.2
JUCIUIUTAHE,
Turel 1 Ha3HaYeHUE IPOO
KOHCIIEKTa
JICKLIUIL.
HWroro no pazneny 2 3 8
6. 6. OOmue cBemeHus 00
000raTUTENLHO-TEXHOJIOTHIECKOH
CHCTEME
Nzydenne
OCHOBHOM 1
6.1 6.1. TexHomormyeckue OTONHHTEILHOMN
CXEMBI: KaueCTBEHHbIE, 1 87 Hﬂl/lTe ATVDBL 1O Kontposbnas OIlK-4.1,
BOJIHO-IIJTAMOBBIE U CXEMBI ! paryp pabota Ne 6 OIlK-4.2
JCIUIUIAHE,
LEIH anmnapaToB
KOHCIIEKTa
JIEKITUH.
W3yuenune
6.2 6.2. VYrpasneHue .
OCHOBHOMH 1
Ka4eCTBOM TOJIE3HBIX OO HOR
MCKOIAeMBbIX MPH HX J00bIUE, A KonTponpuas OIIK-4.1,
5 1 8,5 | mureparypsl o
YCpEeIHEHHE MHHEPAIbHOTO pabota Ne 6 OIIK-4.2
JUCIUIUTAHE,
CBIpbSl B TOPHOM IIeXe U Ha
o KOHCIIEKTa
o0o-ratutensHOH (adbpuke o
JICKITHH.
N3ydenue
6.3 6.3. TexHonorus ety
OCHOBHOMH 1
oboramieHuss pya YepHBIX, .
JIOTIOJTHUTENILHOU
IBETHBIX u peaxkux 1 HTEDATVORL 110 KonTposbuas OIlK-4.1,
MeTaj-10B. TpeGoBaHusA K patyp pabota Ne 6 OIIK-4.2
TUCITUITTAHE,
KauecTBy KOHIICHTPATOB U
KOHCIIEKTa
CBIpBSL. .
JICKIHH.
Wroro no pazaeny 3 17,2
Hroro 3a cemectp 36 [36/14,41 68,2 dK3aMeH
36/14,4
Hroro no aucrumianne 36 ! 68,2 SK3aMeH
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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
npenojiaBaTess K CTyIeHTY (IIPEeUMYLIECTBEHHO Ha OCHOBE OOBSICHUTEIHHO-MILTFOCTPATUBHBIX
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. Texuomoruu mpoOIEMHOTO OOyUYEHUS] — OpraHu3anus o0pa3oBaTEeILHOrO Ipollecca,
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,
(OpPMYITHPOBKY OXKHAAEMBIX PE3YJIbTaTOB, OIpPEICICHHE MPHUHLIUIOB 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 AKTYaJIbHOCTH TEMbI, ONPEJCIIEHHE HAay4HOM IpoOJeMsbl,
npeaMera M O0beKTa HCCIeAOBaHUA, IeNiel W 3a/ad, METOJO0B, MCTOYHHKOB, BBIIIBXKEHUE
THITOTE3bI, 0000IIEeHNE PE3YyIbTaTOB, BBIBO/IBI, 0003HAYEHNE HOBBIX MPOOIEM).

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
o0o01IeHne 115 Mpe3eHTauH O0JIee 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 MOAPAa3yMEBAET CYOBEKT CYObEKTHBIE OTHOILLEHHS 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 omuoKamm), 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 HCIOIB30BAHUEM HWH(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 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00y4aroIIMXCst
[TpencraBneno B mpuioxeHun 1.

7 OueHoYHbIE CPeICTBA IJISA MPOBeIeHUs POMEKYTOYHOM aTTecTaluu
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE 00ecneyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

1. ABmoxun, B.M. OcHOBBI 000TraIeHus MOJE3HBIX HCKOMAEMBIX ;| YUeOHHMK : B 2 ToMax /
B.M. Anoxun. — 4-¢ u3f., 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. Jeroma, E.FO., IlaBakynea, O.II. OOorameHne TmOJE3HBIX HCKONMAEMBIX
[DnexTpoH-HBIA pecypc] : yueOHoe mocobme / MI'TY. - Maruuroropck : MI'TY, 2016. - 1
3JICKTPOH. OIIT. JINCK (CD-ROM) — Pexum JIOCTYyTIA:
https://magtu.informsystema.ru/Marc.html?locale=ru

3. OOoraiieHue MOJIE3HBIX HCKOMAeMbIX [DIIEKTPOHHBIN pecypc]: yueOHoe mocobue
/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) JlomostHuTEIbHAS JIATEPATYpA:

1. Copokun, M.M. ®nortanvoHHBIE METOJbI OOOTaAlICHUS. XHMHYECKHE OCHOBBI
dutotanuu : yaeobnoe nmocoodue / M.M. Copokun. — Mocka: MUCHUC, 2011. — 411 c. — ISBN
978-5-87623-237-3. — Pexwum pocrymna: https://e.lanbook.com/book/2073

2. Kapmasun, B.B. MarautHele, 3JEKTPHUSCKUAE U CIIEIUAIBHBIE METOJBI 00OTAIICHUS
TOJIC3HBIX MCKOMaeMbIX: 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
oOoramenus moyne3nbx nckonaemorx — 2017, — 672 ¢. — ISBN 978-5-98672-458-4. — Pexum
noctyma: https://e.lanbook.com/book/111394

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

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

5. A6pamoB A.A. IlepepaboTka, oboraiieHre 1 KOMIUIEKCHOE UCTIOJIb30BaHUE TBEP-IBIX
noJie3HbIX uckomnaembix. T.1 [Ipomeccs! anmapatsl: Yueonuk. M.: MI'TYVY, 2004. — 471 c.

6. AGpamoB A.A. IlepepaboTka, oboraiieHre 1 KOMIUIEKCHOE UCTIOJIb30BaHUE TBEP-IBIX
nosie3HbIx uckomnaeMbix. T.11 Texunomnorust oboraimieHus MoJe3HbIX UCKOMAeMbIX: YUeOHHUK. M.:
MITYVY, 2004. —-471c.

7. A6pamoB A.A. TexHONOTHS MIepepabOTKH U oborameHus pya: Y4ed. mocod. B 2 kH. —
M.: U3pateasctBo MITY, 2005.

8. Kapmasun B.B. MaruutHbIe, 3JIEKTpUYECKHE U CIICITUAITBHBIE METOJBI 000TaICHUS
noJie3HbIX uckonaembix (21) / M.: MITVY, 2005.

9. [lIunaer B.I1. OcHOBBI 00OTAIICHHMS TTOJIE3HBIX UCKOTIAEMBIX. Y. IIOCOOUE 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:
1. Herons E.IO., IlaBakyneBa O.I1. OcHOBBI oOoOTaIIEHUS TOJE3HBIX HCKOIAEMBIX:
WHCTpYKLKS 110 BBIMOJIHEHUIO Ja00paTOPHBIX padoT A cTyAeHToB cnienuanbHoctu 21.05.04


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

Bcex Gopm o0yuenus.— M3n-so Marauroropcek. roc. TexH. yH-ta um. I'.J1. Hocona, 2016. —40 c. —
Pesxum moctyma: https://newlms.magtu.ru/course/view.php?id=75768#section-5

2. lerons E.YO., lllaBakynesa O.I1. [TepepaboTka mose3HbIX UCKOMAEMBIX [ DIIEKTPOHHBIN
pecypc] : npaktukym / MI'TY. - Maruutoropck : MI'TY, 2017. - 1 31eKTpOH. OMNT. IWCK
(CD-ROM) — Pexxum noctyna: https://magtu.informsystema.ru/Marc.html?locale=ru

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

https://e.lanbook.com/book/111337 Asmoxun, B.M. OcHOBEI oOorameHus IOJIE3HBIX
UCKOMaeMbIX : yueOHUK : B 2 Tomax / B.M. ABnoxun. — 4-e u3z., crep. — Mocksa : ['opHas
KHHTA, [0. T.]. — Tom 2 : TexHomoruu odorameHus mojae3Hpix nckomaempix — 2017. — 312 c. —
ISBN 978-5-98672-465-2.

https://magtu.informsystema.ru/Marc.html?locale=ru [eroas, E.}O., IllaBakyiecsa,
O.I1. OGorarieHue MOJIE3HBIX HCKOMTAEMbIX [ DIIEKTPOHHBIH pecypc] : yuedHnoe mocobue / MI'TYV. -
Maruutoropek : MI'TVY, 2016. - 1 snextpon. onr. auck (CD-ROM)

http://znanium.com/catalog.php?bookinfo=501567 OborarieHue HOJIE3HBIX
UCKOMAeMbIX [DNeKTpoHHBI pecypc]: ydeOHoe mocodme /JlykmnaK.W., SAxymkunaB.I1.,
MyxkinakoBaA.H. - M.: HUL] UHOPA-M, 2016. - 224 c.

https://e.lanbook.com/book/2073  Copoxun, M.M.  ®noTalMOHHbIE  METOJbI
oboraieHusi. XUMHUECKUE OCHOBBI (hioTanuu . yueoHoe nmocooue / M.M. CopokuH. — MockBa :
MUCHUC, 2011. — 411 c. — ISBN 978-5-87623-237-3.

https://e.lanbook.com/book/111394 Kapmasun, B.B. MarautHbie, 3JIEKTPHUYCCKHE |
CrelUaIbHbIC METOMbI OOOTAIlCHHs MOJIE3HBIX HCKOMAeMbIX | y4eOHuk : B 2 Tomax / B.B.
Kapmaszun, B.W. Kapmazun. — 3-¢ u3z., crep. — Mocksa : ['opHas kawmra, [6. 1.]. — Tom 1 :
MarsHuTHbIC U 3JIEKTPUUYECKHE METOABI 00OTaIlIeHUSs MOJIE3HBIX McKonaeMbix — 2017. — 672 c.
— ISBN 978-5-98672-458-4.
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9 MaTepuajibHO-TeXHHYECKOe o0ecnevyeHne TUCIUILTHHBI (MOIYJIs1)

MaTepHaano-TeXHqucxoe o0OecrieueHue JUCHHUIIIIMHBI 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
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MartepuaabHO-TEXHHUYECKOE 00eCrieYeHre TUCIIUTUTHHBI BKITFOYAET:

JleknmonHast ayautopusi MynbTUMEIHMIHBIE CpPEICTBA XpAaHEHUs, IMepeJadyd |
npezcTaBieHus HHQOpMaIH

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.

AymuTopun Ui CaMOCTOSTENBHON pabOThl: KOMIBIOTEPHBIE KJIACCHI, YUTAIBHBIC 3aJIbI
oubmorexku Ilepconanpupie koMbiOTEpsl ¢ makerom MS Office, Beixogom B MHTepHET M C
JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCHTETA

[Tpunoxenue 1

Y4eOHOo-MeTOoAMUYECKOE 00ecIeYeHHe CAMOCTOATEIbHOUH PadoThl 00yYAKOIIUXCS

[To mucuumnae «O6oramieHne MoJIe3HbIX UCKOMIAEMBIX » IPEIYCMOTPEHA ayTUTOPHAS U
BHEAYJIMTOPHAsl CAaMOCTOsITeNIbHAsA paboTa 00yJaromuxcsl.

CamocTosTenpHas padoTa CTYACHTOB TOCTPOCHA TaKUM 00pa3oMm, 4TO B Iiporiecce pabo-Thl
CTYJEHTHI 3aKPEIUISIIOT 3HAHUS, IOTYYSHHBIE B IPOIIECCe TEOPETHUECKOTO O0yUeHUsl, TEM CaMbIM
bopMHUPYIOT TPOPECCUOHATBHBIC YMEHUS U HABBIKH.

B nporecce n3ydeHus: AMCHUIUIMHBI OCYHIECTBISAETCS TEKYIUN U TEPUOINYECKUM KOH-TPOJIb
3a pe3yJbTaTaMy OCBOEHUs yueOHOTO Kypca. TeKyiinii KOHTPOJIb OCYIIECTBIISIETCS
HEMOCPEJICTBEHHO B MPOIIECCE YCBOCHUS, 3aKpeIlICHH s, 0000IIeHNs U CHCTeMaTH3alluy 3HaHUH,
YMEHUH, BIaJICHUS] HABBIKAMH U TTO3BOJIAECT ONIEPATHBHO IUAarHOCTHUPOBATH M KOPPEKTUPOBATH,
COBEpIIICHCTBOBATh 3HAHUSA, YMEHHUS U BJaJIeHUE HABBIKAMH CTYIEHTOB, 00ECTIEYNBAET
CTUMYJIMPOBAHUE U MOTHBAIIUIO UX JEATEILHOCTH HAa KAXKIOM 3aHATHH. TeKyIuii KOHTPOJIb
ocyliecTBIsieTcs B popMe YCTHOTO ompoca (codece1oBaHus ).

[Tepuoanueckuii KOHTPOIb IIEJIH KOTOPOTO 0000IIEHNE U CHUCTEMAaTHU3aIus 3HAHHUH, POBEpKa
3¢ (PEKTUBHOCTH YCBOCHUS CTYIEHTAMU OMPEIETIEHHOTO, JJOTHYECKH 3aBEPIICHHOTO COICPKAHUS
yueOHOro MaTepuala OCyIIeCTBISETCs B popMe 3aIlIUTHI Ta00OPATOPHBIX, KOHTPOIBHBIX PaboT.

OrneHOYHBIE CPEACTBA IS MPOBEACHUS TEKYIEH aTTeCTaIlluu

Tecmui 0na camonposepku:

Bapuanm Ne 1.

1. Yto Ha3bIBaeTCsi 000raleHueM MoJie3HbIX HCKONAeMbIX?

1. DTO mporecchl XUMUYIECKOTO Pa3IeICHIs] MUHEPAJIOB.

2. DTO0 mpoIiecCchl MEXaHUYECKOTO pa3JielieHrs MUHEPATIOB 0€3 N3MEHEHHUSI XUMHUECKOTO
COCTaBa CHIPbS.

3. DTO OKUCIUTENBHO-BOCCTAHOBUTEBHBIE MIPOLIECCHI 32 CYET YACTUYHOTO WM MOJTHOTO
nepexo/ia JIEKTPOHOB OT OJHUX aTOMOB K JIPYTHM.

4. 310 mpouecchl U3MEHEHUSI CTPYKTYPbl, MUHEPAJIBHOTO, @ MHOT/Ia U XUMUYECKOTO COCTaBa
TOPHBIX ITOPOJT B 36MHOM KOpe.

2. KonuenTparoMm Ha3bIBaeTcs ...

1. mpoxyKT, B KOTOPOM MAcCOBast 101 MOJIE3HOTO KOMIIOHEHTA 3HAYUTENIBHO BBIIIIE, YEM B
UCXOJIHOH PYAE;

2. IPOAYKT, B KOTOPOM MaccoBasi J10J1s OJIE3HOTO KOMIIOHEHTA HUKE, YEM B UCXOJIHOM PYE;



3. IpOAYKT, B KOTOPOM MaccoBasi 10JIsl I10JIE3HOTO KOMIIOHEHTA BBIIIIE, YEM B UCXOJHOM pyne,
HO HUKE, YeM B KOHIICHTPATE;

4. IPOAYKT, B KOTOPBIH BBIAETSACTCS OONbIIast 4aCTh MUHEPAJIOB BMELIAIOIIEH TOPOIbI U
BPEIHBIX MTPUMECEH.

3. Cxema nenu anmnaparos NOKa3bIBaeT...

1. mepeyeHb U MOCIEO0BATENFHOCTh TEXHOJIOTHUECKHUX MPOIIECCOB U OIepaliuii, KOTOPhIM
II0JIBEPIaeTCsl N0JIE3HOE UCKOIIAEMOE;

2. KOJIMYECTBEHHBIE MTOKA3aTeIl 00oralieHus A1 KaKI0H orepaluu 1 MpoayKTa;

3. KOTMYECTBO BOJIBL, 10OABIISIEMOE B ONPEACICHHBIE ONIepaIly U MPOIYKThI 000TaIlIeHNUS;

4. nyTH cje10BaHus MOJE3HOTO UCKOMAaeMOTr0 U MPOIYKTOB 000TallleHus C YCIOBHBIM
M300paK€HUE arnaparos.

4. CTeneHb KOHIEHTPAIMU NOKA3bIBAET:

1. Bo ckosbKO pa3 Macca KOHLEHTPaTa MEHbBILIE MACChI ChIPbS, U3 KOTOPOTO OH MOJIYYEH;

2. Bo ckonbko pa3 MaccoBas 707151 KOMIIOHEHTa B KOHIIEHTpaTe 0O0JIbIIe MacCOBOM JJOJIU 3TOTO
KOMIIOHEHTA B UCXOJIHOM PYIIE;

3. Kakas nonst IeHHOTO KOMIIOHEHTA Mepeliia B XBOCTHI;

4. CteneHb NpUOIMKEHUS PEATILHOTO Mpoliecca 000TalleHHsl K U1€aIbHOMY.

5. UTo moka3bIBaeT BBIMYKJIAs XapaKTEPUCTHUKA KPYITHOCTH T10 TUTIOCY?

1. B mpo6e mpeobiaaroT KpyImHEBIE 3epHA.

2. B npo6e npeobiraiatoT MeKue 3epHa.

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

4. B mpoGe npeo01aaaroT MIJIaMBbl.

6. KakoBo Ha3HaYeHUe onepaluy NPeABAPUTE]bLHOI0 IPOX0YEHHUS B CXeMax
PYAONIOATOTOBKHU?

1. 175t KOHTPOJIS KPYITHOCTH IPOOJIEHOTO TPOIYKTA.

2. JIns mosydeHust TOBapHOTO MPOAYKTA 3a/JaHHON KPYITHOCTH.

3. Jlns pa3zeneHus 4acTHl], UMEIOIUX pa3Inydus B TBEPIOCTH WU POpPME KYCKOB.

4.]1ns1 oTAeneHus TOTOBOrO O KPYIMHOCTH MPOAYKTA OT UCXOJHOIO MaTepuaia,
MOCTYIIAIOIIETO Ha IpobIeHue.

7. Jlast rpoXo4eHus1 KPYNHOKYCKOBOI0 MaTepHaJia MperuMylecTBeHHO
HCNOJIB3YIOTCS...

1. KOJOCHHMKOBBIE PEILIETKH.

2. JHCTOBBIC pelIéra.

3. TPOBOJIOYHBIE CETKH.

4. nyroBbl€ CHUTA.

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

1. CopnepxxaHue oTceBaeMOro Kjacca KpyImHOCTH B UICXOJHOM pyJie PaBHO COJIEPKaHUIO
OTCEBAEMOT0 KJIacca B HAJPEUIETHOM IPOAYKTE.

2. CopnepxaHHe OTCEBAEMOTO KJIacca KPYITHOCTH B HAJPEIIETHOM MIPOIAYKTE PaBHO HYIIO.
CopepxaHue 0TCEBAEMOr0 Kjlacca KpYITHOCTH B UCXOHOMU pyzae paBHO 100%.
CopeprkaHre 0TCeBaeMOro Kjacca KPyIMHOCTH B HaJpemeTHOM mpoaykTe paBHO 100%.
B 4yem cymHoCTh npounecca apodJaeHus?

Pa3nenenue cplmy4nx MaTepuanoB Ha KJIacchl KPYMHOCTH.

2. Pa3zneneHue MoJje3HBIX UCKOMAEMBIX MO AEHCTBUEM BHEIIHUX CHJI, IPEOI0JIEBAIOIINX
BHYTPEHHUE CUJIbI CLEIUICHUSI MEXKAY YaCTULIAMHU.

3.  Ortnenenue OCHOBHOM Macchl BMEUIAIONIEH MOPOIbI OT HCXOAHOM Py/AbI epel TOHKUM
U3METbYECHHUEM.

4. Jlo3upoBaHHE U CMEUIMBAHUE PA3IMYHBIX 110 KAUECTBY IMOJIE3HBIX UCKOMAEMBIX IS
MOBBILICHUS OJHOPOTHOCTH KaYECTBEHHOI'O COCTaBa Py/I.

10. YTo moka3bIBaeT cTeneHb ApPodJienus?

1. Bo ckoabpKko pa3 pa3zMep OTBEPCTHI MPEIbIAYIIETO CUTa OOJIBIIE pa3Mepa OTBEPCTUIA
MOCJEIYIONIEro CUTa B CTAaHIAPTHOM Habope CHT.

o ko



2. Bo ckonbKo pa3 KpYImHOCTh IpOOJICHOTO MPOIyKTa OOJIbIIE pa3Mepa pa3rpy30uHON MIeTH
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 caMou3MeJbUeHHs U3MeJIbYalolleii cpeoii ABIAIOTCS:

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 M.

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

4. Jlns oborauieHus Cyab(QUIHBIX Py IBETHBIX METAJIOB.

14, CymHocTh nmpouecca neHHou guioranum.

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

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 MIOBEPXHOCTD.

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

15. OcHOBHBIM (U3MYECKUM CBOIICTBOM MHHEPAJIOB, ONPele IS IOIHMM BO3MOKHOCTh
MArHUTHOT'O 000TalleHNs, IBJISIETCS:

1. ViaenpHast MarHUTHasi BOCIPUUMYUBOCTb.

2. JlmdnexTpudeckas MPOHUIIAEMOCTb.

3. JlromuHecneHIHs (X0JI0JHOE CBEUCHHE).

4. Tpuboonexkrpuueckuii 3 eKT.

Bapuanm Ne 2.

1. llenbpro 00OraTUTENBHBIX MPOLECCOB SIBISAETCS:

1. BeizeneHue MeTaioB U3 XUMUYECKUX COEAMHEHUN U OTe/IEHUE HEMETaNINYECKUX
KOMIIOHEHTOB.

2. OuucTKa METAJUIOB OT HEXKENATEIbHBIX TIPUMECEH.

3. Ortnenenue Moyie3HbIX MUHEPAJIOB OT BMEIAIOIEH MOPO/Ibl U BPEAHBIX IpUMecei U
MOJIy4Y€HUE KOHIIEHTPATOB, II0 CBOEMY KaueCTBY YJOBJIETBOPSIOIINX TPEOOBAHUAM
MOCIIEAYIOLUX NIEPENIETIOB.

4. W3BrneueHue OT/EIbHBIX COCTABISIOLINX TBEPIOTO MaTeprasa ¢ OMOIbIO PACTBOPUTETIS.

2. lleHHBIM KOMIIOHEHTOM Ha3bIBAeTCS:

1. CxomieHHEe MOJE3HBIX HCKOTIAEMBIX B 36MHOM KOpe.

2. DIeMEHT WU MIPUPOTHBII MUHEPAI, C LIEIbI0 MOTYYEHHUSI KOTOPOTO T0OOBIBAETCS MOJIE3HOE
HCKOIIaeMOe€.

3. IlpupoaHoe XMMHUYECKOE COEAMHEHHE, 00pa3yIoIIeecs MPU pa3IHIHbIX
(U3UKO-XMMHUYECKHUX MpoLieccax, MPOTEKAIOUINX B IITyOMHAX U Ha MOBEPXHOCTHU 3EMIIH.



DNEMEHTHI WIN IPUPOIHBIE MUHEPAJIbI, KOTOPBIE YXYAIIAIOT KaueCTBO KOHIIEHTPATOB.
D¢ heKTUBHOCTH 000TAIIEHUS XapaKTePU3YET...
MOJTHOTY OTAENICHHSI MEJIKOTO MaTepHaja OT KPYIHOTO.
U3BJICUCHHE TPAHUYHOTO KJlacca KPYITHOCTH B CJIMB WJIH 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. TIlyru ciegoBaHus MOJIE3HOTO HCKOIIAEMOTO U IPOIYKTOB 00OTAIEHUS C YCIOBHBIM
N300paXEHUEM aIllapaToB.

2. TlepeueHb u MOCIEIOBATEIIBHOCT TEXHOJIOTHUECKUX MPOIIECCOB M OTIEPAIIMU, KOTOPHIM
MOJIBEPraeTcs MOJIE3HOE HCKOIaeMoe.

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

4. KonudecTBo BOJBI, J00ABISIEMOE B OTJCIIBHBIE OMEPAIIMH U TPOIYKTHI.

APPhwWwbdDE WA

5. Kakas u3 nepedncieHHbIX onepalnuii He OTHOCUTCS K MOATOTOBUTEIBHBIM IIpOLIEccaM
oOoramenusa?
1. JpoOGnenue.
2. TI'poxouecHue.
3.  VYcpennenwue.
4. OuucTKa CTOYHBIX BOJ.
6. Uro moka3pIBaeT TOUYKA MEPECEUCHUsI CYMMApPHOU XapaKTEPUCTHKH «II0 TLTIOCY» C OCBIO
abcucc?
1. Pa3mep MakcUMaJIbHOTO KycKa B po0e.
Pa3zmep MUHMMaIBHOTO KyCKa B IIpooe.
CpenneMeuaHHbIN pa3Mmep.
Cpennuii tuamMeTp Kycka.
JIOCTOMHCTBOM IITAMIIOBAaHHBIX (JIMCTOBBIX) PELLIET SIBISIETCS:
[TpomomKUTENBHBIN CPOK CITY>KOBI M TOCTOSTHHBIN pa3Mep OTBEPCTUH.
Bonbias miomaae «KuBOro CEUEHUs».
Maunas niomanb «KHBOTO CEYEHHUS.
BBICTpBIN N3HOC, pa3pbIB U CMEIICHHUE MPOBOJIOYEK.
®opmyina g pacueta 3Q(HEKTUBHOCTH TPOXOUEHUS:
E=¢; — v,
c__rp-a)
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9. Yewm ompepenseTcs rIaBHBIM 00pa30M KOHEUHasi KPYITHOCTh JIPOOJICHOTO MPOAYKTa?
1. Pa3mepoM BKpamieHHOCTH 3€peH MOJIE3HBIX MUHEPAJIOB.

2. Kpenocteo py/sl.

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

4. KpynHOCTBIO UCXOJHOU PYABIL.

10. Kaxum o6pa3oM mpoHCXOIUT MpoIiece APOOIEeHUS B KOHYCHBIX IPOOHIIKaxX?

1. 3acder nMHAMHUYECKOTO BO3ECHCTBUS POTOpA.

2. 3acdyer pa3JaBIMBAHUS MEXKIY ABYMS ITUTAMH.

3. 3a cueT 3KCIEHTPUYHOTO ABHKEHUS BHYTPEHHETO KOHYCA.

4. 3acuer 3aXBaThIBaHUS 3yObSIMH U PACKAJBIBAHUS O TPeOYEeMON KPYITHOCTH.

11. TlonsATHE O TUAPABINYECKON KiIacCHUpUKAIIH.



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

2. Ilpouecc pa3aeneHus CMECH MUHEPAIbHBIX 3€pEH Ha KIJIAcChl KPYIHOCTHU 10 CKOPOCTSIM
OCaXKICHUSI B BO3IYIIHOM cpejie.

3. Ilpouecc pa3aeneHust CMECH MUHEPAIbHBIX 3€PEH Ha KJIACCHl KPYMHOCTH MPH MTOMOIIN
MIPOCEUBAIOLINX TOBEPXHOCTEH.

4. Ilpouecc pa3zneneHus: CMECH MUHEPAIBHBIX 3€PEH 110 INIOTHOCTH B BOJHOU CpelE,
MyJBCUPYIOLIEH OTHOCUTENBHO Pa3AesieMO CMeCH B BEPTUKAIILHOM HalpaBiICHHH.

12. TIpomecc pa3aeneHus YacTHIl B TSXKEIBIX cpeliaX (CyCIeH3HsIX ) TPOUCXOINT:

1. Tlo miOTHOCTH YacTHII.

2. Ilo cKOpOCTSIM MaJICHUsl YaCTHIL B CpeIe.

3. [Ilo xpynHocTH YacTul.

4. Tlo ¢popme yactu.

13. I'maBHBIM JOCTOMHCTBOM (DJIOTAIMOHHOTO METOIa OOOTAIIeHUS SABIISETCS:

1. Huskuii pacxo/1 2JIeKTPOIHEPTUH.

2. IIpocrora mpou3BOJACTBEHHOTO KOMILJIEKCA.

3. OtHocuTeNbHAs AeUIeBU3HA MTOTyYeHHUS KOHIICHTPATOB.

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

14. B xakux nossix MNpoOMCXOJIUT MarHuTHas cernapamus?

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. OOoraiieHne TeXHOJIOTHYECKOT0 ChIPhs C HU3KOM MAacCOBOM J10J1eH LIEHHBIX
KOMITOHEHTOB.

3. JloBOoJKa HEKOHIUIIMOHHBIX KOHIIEHTPATOB Pyl PEIKUX METAIJIOB, KEPAMHUECKOTO ChIPhS,
CJIIOJI, aJIMa30B.

4. Oo0oraiieHue Bcex TUIIOB MUHEPAIBHOTO CHIPBSI.

Bapuanm Ne 3.

Kakoe u3 nepeuncieHHbIX M0JIE3HbIX HCKOMAEMbIX HE Mo/ABepraeTcs 000orameHuo?
HedTsb.

JKene3ucrsie KBapLUTHI.

Bokcurtsl.

AnMasbl.

XBOCTaMM Ha3bIBAETC:

1. IIpoaykt, B KOTOPOM MaccoBasi 10Ji LIEHHOTO KOMIIOHEHTA BBILIE, YeM B UCXOJIHOM py/ie,
HO HIDKE 4eM Tpedyemas B KOHIIEHTpaTe.

2. TIpomykT, B KOTOPOM MaccoBas JIOJIsI IEHHOTO KOMITOHEHTA 3HAYUTEIHHO BHIIIE, YeM B
HCXOIHOM pyZe.

3. TIpomyKT, B KOTOPBII BBLAEISIETCST OOJIBIIAst YaCTh BMEIIAIOIECH TTOPOIBI 1
HE3HAaYUTENbHAs 4acTh [IEHHOIO KOMIIOHEHTA.

4. TIpoayKT, MOCTyNAIOMIUK B TIOOYIO OTIEpaIii0 000TAIeHHsI U B JIFOOYIO MAIIMHY.
Kakoii 13 nepeyrcieHHbIX IPOLIECCOB HE OTHOCUTCA K COOCTBEHHO 000TaTUTENbHBIM?
MaruuTtHas cenaparusi.

DneKTpuyuecKas cernaparms.

Pannomerpuueckas cenapanusi.

Arnomepanus.

CHUTOBBIM aHAJIU30M Ha3bIBACTCS:

N3mepenue KpynHbIX KyCKOB 110 TPEM B3aMMHO NEPIIEHINKYISIPHBIM HAIPaBIECHUSAM.

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 PA3JIMYHBIMU CTaHAAPTHBIMU
pa3MepaMu OTBEPCTUH 3aJaHHOI'O MOJYJIA.
5. Kakoro Ha3HaueHue onepanuy KOHTPOJIbHOIO IPOXOUEHHUS B CXEMaX PyIONOArOTOBKU?
1. Jlng KOHTpOJs KPYNHOCTH APOOIEHOr0 MPOAYKTA.
2. Jlnst mosmy4yeHHs TOBApHOTO MPOIYKTA 3aJaHHOH KPYITHOCTH.
3. Jlns pa3geneHust MaTepualia Ha HECKOJIbKO KJIACCOB KPYMHOCTH Iepe]] KOHIEHTpaluel Ha
CTOJIaX.
4. JIns oTAeNeHus TOTOBOrO MO KPYIHOCTH MPOIYKTa OT UCXOJHOTO MaTepHaia,
MOCTYMAIOIETO Ha IPOOICHHE.
6. Kak BiuseT yros HakJI0OHa IPOCEUBAIOIECH TOBEPXHOCTH IPOXOTA HA €ro
IPOM3BOIUTENLHOCT B 3PPEKTUBHOCTH TPOXOUCHHS?
1. He Bnuser.
2. Yewm 6oJple yroy HaKJIOHA, TEM BBIIIE TIPOU3BOIUTEIFHOCTh IPOX0Ta U 3(pPEeKTUBHOCTD
IPOXOYECHHUS.
3. Uewm OoJblne yroi HaKJIOHA, TEM BBIIIE TPOU3BOIUTEILHOCTh TPOXOTA U HIKE
3 PEKTUBHOCTHh TPOXOYCHHS.
4. Yewm OoJbllie yroi HaKJIOHA, TEM MEHBIIIE TPOU3BOIUTENILHOCTh TPOXOTA U OOJIbIIe
3 PEKTUBHOCTHh TPOXOYCHHS.
7. Kakoe npobneHue Ha3bIBae€TCs MEJIKUM?
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€HHOTO MPOIyKTa U3 CTEP’KHEBOW MENTbHULIBL:
CBOOOIHBIM CITMBOM Yepe3 pa3rpy304HyI0 namndy.
JIudrépamu NpUHYIUTETHHO YAANAETCS U3 MEJIbHUIIBL.
Uepes Hapy)HOE HUIMHIPUUECKOE CUTO.
Yepes pemeTky ¢ mensiMyi KIMHOOOpa3Hoi popMBI.
Kaxoit u3 mepedncieHHbIX anmapaToB OTHOCUTCS K IIEHTPOOSKHBIM Kitaccuukaropam?
CrinpanbHbli Ki1accuuKaTop.
Peeunsrit knmaccuduxatop.
[MupamunanbHbII Ki1accuukaTop.
I'uponuKIoH.
dnoTanmoHHOE 00oTaIeHne OCHOBAHO:
Ha pa3znuuuu B cMaunBaeMOCTH MUHEPAJIOB.
Ha pa3nnuum B IIOTHOCTSIX MUHEPAJIOB.
Ha pa3nuuuu B iBeTE€ MUHEPAJIOB.
Ha paznnuun MuHepasioB B CIIOCOOHOCTH OTPaXkaTh, IPOMYCKATh, MPEIIOMIISAThH CBET.
Ha3nauenwne peareHToB - coouparesneii Bo GhoTaiu:
s ruapodobusay NOBEpXHOCTH YACTHIL.
Jns ruapoguin3zanuy MoBEpXHOCTH YaCTHUILL.
s uamenenus pH ¢rnoTanmoHHOM My IbIbL.
J11s i3MEeHEeHHsI HIOHHOTO COCTaBa MYJIbIIbL.
Kakoli n3 nepeuncieHHbIX anmnaparoB HE SBJIAETCSA IPAaBUTALMOHHBIM?
BunToBoii cenaparop.
TsxenocpenHslii KOHYCHBIN Cenaparop.
DJIEKTPOCTATUUYECKUH CermapaTop.
[THeBMaTH4eCKHil cenapaTop.
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13. OrnuuuTenbHON 0OCOOEHHOCTHIO CeapaTopoB s 00OTalIeHNs CIIa0OMarHUTHBIX Py
ABIISIETCS:

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 BBICOKOM HANPSKEHHOCTHIO MOJIS.

14. Heo0xoaumbIM yCIOBHEM pa3JesIC€HNs MUHEPAJIOB IIPU 3JIEKTPUUECKON 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 060TaTUTETHHBIX MPOIECCOB SBISETCS:

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

2. OumcTKa METaNIOB OT HEXKEJIATSIIbHBIX TPHUMECEH.

3. Ornenenue NOJE3HBIX MUHEPAJIOB OT BMEILAIOIIEH OPO/IbI U BPEAHBIX TpUMEced U
pa3zaeneHre KOMIIOHEHTOB Ha Pl POIYKTOB, MPUTOIHBIX JUTS JallbHEHIIEeH mepepaboTK.

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

Koumponvnas paboma Nel

Hanucatp Ha3BaHUE MPOITYKTOB 00OTAIlIEHUs U 1aTh UM OIpPEAETICHUS.

Hanmcars ocHOBHEBIE ITOKa3aTeIH MPOIYKTOB oOoramieHus. JlaTh onpeaeneHus 1 HamucaTh
bopMyIIBI TSI UX OTIPEACTICHUS.

Koumponvnas paboma Ne2

I[To mpeacTaBneHHBIM JaHHBIM TOCTPOUTH CUTOBYIO XapakTepucTuky. [1o rpaduky
OTpeAeNnTh: MaKCUMaJIbHBIN pa3Mep MaTepuaia B nmpole, CpeaHui pa3Mep, peodiajaHue
YaCTHUII, YACTHBIM BBIXOJ] KIIACCOB.

Koumponvnasa paboma Ne3

[TpuBecTu 3cKku3 000PYTOBAHHS HA BEIOOD JJIsl TPOXOUYEHUS, TPOOJICHUS WM U3METbYCHHUS.
Hanucars npunimn pabotsl 000py10BaHuUs, JOCTOMHCTBA U HETOCTATKH.

Konumponvuas paboma Ne4

[IpuBectu 3cku3 000pyIOBAHUS SISl TPABUTAIIMOHHOTO U MAarHUTHOTO O0OTAIEHHUS MTOJIE3HBIX
uckonaembIx. HamucaTts mpuHIun paboTel 000pyI0BaHMs, TOCTOMHCTBA U HEJOCTATKH.

Hamwmcars 1 nmpeacTaBuTh CXeMaTUYHO MEXaHU3M JICUCTBUS (DIIOTAIIMOHHBIX PEareHTOB.

Koumponvuas paboma Nes

Knaccudukanus oneparnuii o6e3BoxkuBanus. VX Ha3HaueHuUs, JOCTOMHCTBA U HEJIOCTATKH
onepauui.

Koumponvnas paboma Ne6

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

IlpumepHnulit nepeuens mem u 3a0anuil 011 NOO20MOBKU K IKZAMEHY:
Kakwue cBoiicTBa MUHEPAJIOB UCIIOJIB3YIOTCS MPH PA3IUYHBIX METO/IaX oOoramieHus?
Koraa Heo0xo1mMo mpuMEHITh MEXaHUYeCKoe odoramieHue?
W3 kakux omeparuii COCTOSIT MPOLIECCHl 00OTaIEeHUS?
Kaxkue nporiecchbl mepepaboTKu MUHEPATBHOTO CHIPhS Ha3bIBAIOTCS TTOATOTOBUTEIILHBIMU?
Kakwue nporecchl nepepaboTK MHHEPAIBHOTO ChIPhSI HA3bIBAIOTCS OCHOBHBIMU?
Kaxkue mporieccol nepepadoTKu MUHEPATBLHOTO CHIPhS Ha3bIBAIOTCS BCIIOMOTaTEIbHBIMU?
Kakue npoayKThl OTydaroT B pe3ysibTaTe o0orameHus?

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

9. [IlpuBenuTe Ka4YeCTBEHHYIO CXeMY OOOTaIeHHs U CXeMY IIeMH araparoB.

NoabkowhE



10. Yewm ompenensercsi KpymHOCTb, 0 KOTOPO MOJIE3HOE UCKOIIaeMOe IpoOHTCs,
U3MebYaeTcs nepe odorameHueM?

11. Tlouemy mpumeHsieTcs cTaguanbHoe ApoOiaeHne? UTo Ha3bIBaeTCs OTKPBITHIM U
3aMKHYTBIM LUKIJIOM JIpoOieHus?

12. Kakwue anmapaTsl UCTIONB3YIOTCS UI APOOICHUS U U3METBbUCHUS PYyIbl?

13. B uem cocTouT Ha3HAUYEHUE ONepaIuii rpoxXoueHus, Kiaccupukanuu?

14. Kakue anmapaTsl HCIIOJIB3YIOTCS ISl ONIEPALMil TPOXOYEHUs U Kiaccuukanuu?

15. Kakue 3aKkOHOMEPHOCTH JIe)KAaT B OCHOBE I'PAaBUTAIMOHHOTI'O TIpoliecca oboraiieHus?
Knaccugukanus rpaBUTallHOHHBIX ITPOIECCOB.

16. Yto Ha3bIBaeTcs nporeccoM orcaaku? OTcagouHble MalIHbL.

17. Kakwue cuibl JeiCTBYIOT Ha MHHEPaJIbHBIC YaCTUIIBI HA TOBEPXHOCTH KOHIICHTPALIMOHHOTO
crosia?

18. Kakwue mone3nbie HCKOMaeMbIe 000Taa0TCs Ha KOHIEHTPAIIMOHHBIX CTOJAX?
OO6oraienre Ha BUHTOBBIX CEMapaTopax U KOHIEHTPAIMOHHBIX CTOJIAX.

19. UYro Takoe TspKenas cpena M Kakue TUIIBI TSDKENBIX CPell BCTPEYArOTCs B IPAKTHUKE
oOoramenusa?

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

21. Kakwue CymecTByIOT OCHOBHBIE TUITBI allTIAPaTOB IS Pa3ACICHUS B TSKEIbIX CYCIICH3UAK?
Onumure NpUHLKI UX pabOTHI.

22. Knaccudukarus GaoTallMOHHBIX MPOIECCOB. B uem 3akitodaercs nporecc Gpiaotanun?

23. Yo Ha3BIBaeTCA KPaeBbIM YIJIOM CMaunBaHU?

24. KakoBo Ha3HaueHHE (PIIOTAIMOHHBIX PEareHTOB, UX KiIacCUpUKaIus?

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

26. Uto Ha3bIBaeTCs NpsiMoi U 00paTHOH (iotanmeit? Kakue oneparuu daoranun
Ha3bIBAIOTCS OCHOBHBIMH, IEPEYUCTHBIMHU, KOHTPOJIBHBIMU?

27. Kax BbIIENAIOTCS IEHHbIE KOMITIOHEHTHI ITPU CEJIEKTUBHON U KOJUIEKTUBHO-CENIEKTUBHON
cxemax ¢uioranun?

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

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

30. Kak pa3nmu4aroT MUHEpaJIbl IO MAarHUTHBIM cBOMcTBaM? Kakoii cuisl TpeOyroTCs
MarHUTHBIE MOJIS ISl UX oOoralieHus?

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

32. Kakwue cymniecTByIOT THUIIBI MATHUTHBIX CEMapaTOpOB?

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

34. MarauTtHbIe cenapaTtopsl s 00oranieHus cTabOMarHUTHBIX PY/.

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

[lenpto mabopaTopHbIX pabOT MO JAaHHOW JUCHHWIUIMHE SBJISIETCS  MPAKTHYECKOE
03HAa-KOMJIEHHE CTYIECHTOB C PAa3IUYHBIMU IPOLIECCAMHM M METOJaMH OOOTalleHUs MOJIE3HBIX
HCKOITaeMBIX, a TAK)KE TIOTYYCHHE HABBIKOB IO BBHITIOJHEHUIO Pa3IMYHBIX ONBITOB. B wacTHOCTH,
CTYZAEHT JI0JKEH YMETh MPaBUILHO 000CHOBATH MPUMEHEHHE MPOIEcca UM METO0J1a 000raleHus
JUTS 33IaHHOTO THIIA PYJIbI, PACCUYUTATh OCHOBHBIE TOKa3aTelH OOOTAleHHs] W IPEICTABHUThH
UHIUBUAYAIbHBIA OTYeT. Bce moiydeHHble SKCIEepUMEHTAIbHbIE JaHHbIE HEOOXOIMMO
NPOAHAJIM3UPOBaTh, MPOBEPHUTH BBITOJHEHA JIM OCHOBHAs IeNb paboTHI, CHOPMYIHPOBATH
BBIBOZIBI. EciM monyueHbl HU3KHE TEXHOJOTHMUYECKHE TIOKa3aTenu oOoramieHusi, ykKaszaTh
BO3MOXKHBIE IPUYMHBI M ITYTH TIOBBIMICHHS TTOKa3aTeNeH.

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

[Tepeuens 1abopaToOpHBIX padoT:

1. UN3yuenue pabOThI MEKOBOM IPOOUIIKH U MTPOU3BOACTBO CHTOBOTO aHAIN3a

2. V3ydeHue pabOTHI THPALIMOHHOTO IPOXOTA U onpeencHre 3PPEeKTUBHOCTH IPOXOUCHHS

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.



[Tpunoxenue 2

OueHovHbIe cpeaCcTBA /JIsl MPOBeAeHUsI IPOMEKYTOUHOI aTTeCTAlNU

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CPEACTBA JIA IPOBCACHUA HpOMe)KyTOqHOﬁ aTrecramum:

Kon
WHJUKaTOpa

Nunukarop
IOCTHIKEHUSI
KOMIIETEHIINH

OneHouHBbIE CpesicTBA

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

OCBOCHHIO I'€0

OIIK-4.1

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

Pewums 3a0auy:

OnpeaenuTs MacCoOBYIO J10JIF0 MEJIU B KOHLIEHTPATE, COCTOSIIEM U3 TUPUTA U MUHEPAJIOB, YKa3aHHbBIX B TabuIle (110
3a7JaHUIO)

Pewiump 3a0auy:

Onpenenutb TEXHOJIOTMUECKHUE [TOKA3aTeN 000rallleHus: MEHON py/Ibl:

- BBIXOJ] MEJTHOTO KOHIIEHTpATa,

- BBIXOJ] XBOCTOB,

- Maccy XBOCTOB,

- U3BJICYEHUE MEIU B MEIHBIN KOHIIEHTpAT,

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

PesynbTathl pacuera TEXHOJIOTMUECKHUX MOKa3aTesel OpOPMUTH B BUJI€ CTAaHAAPTHONW TaOJIUIIBI.
OnpenenuTs MapKy METHOTO KOHIIEHTpaTa U3 TaoJ.

Pewiumos 3a0auy:

OnpenenuTbs MacCOBYIO JIOJIO IIMHKA B KOHIIEHTPATE, COCTOSIILIEM U3 MUPUTA U MUHEPAJIOB, YKa3aHHBIX B TaOJIHIIE
(Mo 3aanuIo)

Pewiump 3a0auy:

Paccuurtarh TeXHONMOrMUECKHE TTOKa3aTenu oboramieHus (GI0TalMOHHOTO 11eXa. Pe3ynpTaTsl IpecTaBUThH B
tabmuie. Mcxonubie nanubie: maccopas 1o Cu B pyne — 0,9 %, B konuentpare — 20 %, B xBocrax — 0,1 %.
Ilepeuenv meopemuueckux 60npocoe K IK3ameny:

1. Kakue nporieccsl nepepadoTKu MUHEPAIBHOTO ChIPbsi HAa3bIBAIOTCS MOATOTOBUTEILHBIMU?

2. Kakwue mporieccel nmepepaboTKi MUHEPATLHOTO ChIPhsl HA3bIBAIOTCSI OCHOBHBIMU ?

3. Kakue nporieccsl nepepaboTKi MUHEPAIbHOTO ChIPhsl HA3bIBAIOTCS] BCIIOMOTaTEIbHBIMU?




Nupukarop

Kon
JOCTHKECHHUS OneHouHBIE CpesicTBA
WHJUKATOpa .
KOMITETEHIIUH
4. CyurHocTsb, TaBHbIE 0COOEHHOCTH U Ki1accu(UKalys 000raTUTEIbHBIX MPOIIECCOB.
5. OcHOBHBIE (paKTOPHI, BIUSIONIUE HA BEIOOP METO/1a 000TaIICHUS.
6. Kakre mpoayKThl OJMy4daroT B pe3yJIbTaTe 000TaIeHus?
7. Yem ompezenseTcs NpeaeabHO BO3MOXKHAsT MAacCOBAast JOJIsl IEHHOI0 KOMIIOHEHTA B KOHIIEHTpaTe?
OIIK-4.2 Brnageer wmeronamu | Ilepeuens meopemuueckux 60npocos K IK3amMeHy:
MPAKTUYECKOU 1. Kakue cBoiicTBa MUHEPAIOB UCIIOJB3YIOTCS MIPH PA3TUYHBIX METO/IaX 00oraieHus?
JTUArHOCTHKU 2. Korna Heo0Xxo1uMo MPUMEHITh MEXaHn4ecKoe odorarienue?
MHHEpAJOB pyx, | 3. VI3 xakux omepanuii COCTOSAT MPOLECCH 00OoTameHus ?
TOPHBIX nopon, | 4. Kakue mporeccsl nepepadoTKiu MUHEPATHLHOTO ChIPbs HAa3bIBAIOTCS MOATOTOBUTEIBHBIMU?
knaccupukanued  u | 5. Kakue nporeccsl nepepaboTKH MUHEPATBHOTO ChIPhsI HA3BIBAIOTCS OCHOBHBIMHE?
XapaKTePUCTUKOM 6. Kakue npouecchl nepepaboTKi MUHEPAILHOTO ChIPbsl HA3bIBAIOTCSI BCIIOMOTATEIbHBIMU?
TJIABHBIX 7. Kakve mpoayKThl OMy4alOT B pe3yJibTaTe 000TaieHus?
nopoaooOpazyromux | 8. Uem onpenensercs nmpeneabHO BOZMOXKHASI MacCOBast 10JIsI LIGHHOTO KOMIIOHEHTA B KOHIIEHTpaTe?
" pynabIx | 9. [IpuBenuTe Ka4eCTBEHHYIO CXEMY 00OTaIlleH!s U CXeMY IIETH anaparoB.
MuHepanoB,  BeneT | 10. Uem onpeaensieTcst KpymHOCTb, 0 KOTOPOM MOJIE3HOE UCKOMaeMOe IPOOUTCS, U3MENIbYaeTC s Iepel
MIEPBUYHYIO oOoramieHruem?
JOKYMEHTAIUIO
NOJIEBBIX JAaHHBIX U | IlIpumepnvie npakmuueckue 3a0anus 011 IK3AMEHA:
MIEPBUYHYIO CocTaBuTh cxXeMy Juist 00OTaIieHus pyabl
00paboTKy 00pa3oB | Betnonnums 3a0anue:

OnpenenuTh TEXHOJIOTHYECKHE MTOKA3aTeIl 000TallleHus KeJIe3HO! py/Ibl:

- BBIXO/JI JK€JIE3HOT'0 KOHIICHTpAaTa,

- BBIXOJ1 XBOCTOB,

- Maccy XBOCTOB,

- U3BJICUCHUE JKEJIe3a B JKEJIE3HbIM KOHIIEHTPAT,

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

PesynbTarhl pacyera TEXHOJOTHYECKHX MTOKa3aTenel 0opOpMUTh B BUAE CTAaHAAPTHON TAOIHUIIBI.




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

[Tpomexxyrounast arTecTanuss N0 JucHMIUIMHE «OO0OorameHne IMOJMe3HbIX HCKOMaeMbIX)»
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 JaHHOW IUCIMIUIMHE IMPOBOAMUTCS B YCTHOH (hopMe MO 3K3aMEHALMOHHBIM
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 U YTOUHSAIOIINE
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 ¥ KpUTEpUHU OLIEHUBAHUS YK3aMEHA:

— Ha OICHKY «OTIUYHO» (5 O6amnoB) — oOydaroIIMKCsS IMOKa3bIBa€T BBICOKHMI YPOBEHBb
c(OpMHUPOBAHHOCTH KOMIIETEHIIUMH, T.€. CTYJEHT, IPEICTAaBIISIET BCECTOPOHHEE, CUCTEMATUYECKOE
U NIyOOKOe 3HaHHe y4yeOHO-IIPOrpaMMHOT0 MaTepuasna, yMeHne CBOOOJHO BBIMIOIHATh 33aHUS,
MPEAYCMOTPEHHBIE TPOrPaMMOI, YCBOMBIIMK OCHOBHYIO M 3HAKOMBIA C JIONOJHUTEIBHOU
JUTEepPaTypoid, pEKOMEHI0BaHHOM nporpammoit. Kak mpaBuio, olieHKa «OTIMYHOY BBICTABIIAETCS
CTyJICHTaM, YCBOMBIIIMM B3aWMOCBSI3b OCHOBHBIX TOHSTUNA JAUCIUIUIMHBI B UX 3HAYCHUH 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  KOMIIETEHLIMH, T.€. CTYAGHT TMpEJCTaBJISE€T IOJHOE  3HaHUE
yueOHO-TIPOrPaMMHOTO MaTepuasa, YCIENIHO BBITOMHSIOMUN MPEeIyCMOTPEHHBIE B MIPOrpaMMe
3a/laHusl, YCBOMBIINI OCHOBHYIO JINTEPATYpy, PEKOMEHOBaHHYIO B mporpamme. Kak npasuo,
OIIEHKA «XOPOUIO» BBICTABISETCS CTYAEHTaM, MOKAa3aBIIUM CUCTEMATUUECKHUI XapaKTep 3HaHUU
M0 JUCHUIUIMHE U CHOCOOHBIM K MX CAMOCTOSATEIbHOMY ITONOJHEHUI0 M OOHOBJIEHHMIO B XOJ€
nanpHeimeil yue6Hoi paboTsl U MpohecCHOHATBHON 1eATeIbHOCTH;

— Ha OLIEHKY «YIOBJIETBOpUTENTHHO» (3 Oamia) — oOydaroIMiicss MOKa3bIBaeT MOPOTOBBIN
ypoBeHb C(HOPMUPOBAHHOCTH KOMIETEHIUH, T.e. CTYICHT, MPEICTaBJIseT 3HAHHS OCHOBHOTO
y4eOHO-TIPOrPaMMHOTO Marepuajia B 00beMe, HEOOXOAMMOM i JajbHeuIied ydeObl u
npencTosimell paboThl MO CHENHATBbHOCTH, CIPABISIIONIMICS C BBIMIOJHEHUEM 3aJlaHuM,
MPEIYCMOTPEHHBIX MPOrpaMMOM, 3HAKOMBIA C OCHOBHOW JIUTEPATYPOMl, PEKOMEHIOBAHHOMN
nporpamMmmoii. Kak mpaBuio, OIEHKa «yIOBJIETBOPUTEIBHO» BBICTABISETCS CTYJIEHTaM,
JIOMYCTUBIIMM TOTPEIIHOCTH B OTBETE€ HA 3K3aMEHE M IPHU BBINOJHEHUU HK3aMEHAIlMOHHBIX
3aJjaHul, HO 00J1a1al0IUM HEOOXOIMMBIMH 3HAHUSAMU AJIl 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(popMaIy, He MOXET MOKa3aTh WHTEJUICKTyaJIbHbIE HABBIKM PEIICHUS MPOCTHIX 3ajad, T.C. Y
CTyJIeHTa, 0OHAPYKUBAIOTCS MPOOEIBI B 3HAHUSAX OCHOBHOTO y4e€OHO-TIPOTPaMMHOTO MaTepuaia,
JOCTUTHYTHl TPUHIMIHAIbHBIE OIMMOKH B BBIMIOJHEHUH TIPEIYCMOTPEHHBIX TMPOrPaMMOn
3aJJaHuH.

Ha OIICHKY «HEYIOBJIETBOpUTEIbHO» (1 0amr) — oOyJaronuiicss He MOXKET IMoKa3aTh 3HAHUS Ha
YPOBHE BOCIPOU3BEICHUS U O0BSICHEHHSI HH(POPMAIIUHU, HE MOXKET MMOKa3aTh UHTEIUICKTyalIbHbIS
HAaBBIKH PEIICHUS MTPOCTHIX 3a7a4.



