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PaGouas nporpamma cocraBieHa Ha ocxHoe ®I'OC BO - cneuwannrer 10
cnennanprocet 21.05.04 Toproe neno (npukas MunoGpaayku Poceun ot 12.08.2020 1. Ne 987)

PaGouasi nporpamma pacemorpena u o oj00pena Ha 3acemanuu Kadeapn I'eonorum,
MapKIIEHIePCKOTo J1eia i 000ralileus MoJIC3HBIX HCKOMAeMbIX
03.03.2021. nportoko:z Ne 7 Z.

3ag. kadepoi < N.A. Tpuinun

PaGouas nporpamva o100pena Metoanyeckoit komuceneit UIuT
15.03.2021 r. nporokosn No 5 .
[Tpeacenarens = W.A. TlbiTanen

PaBouast nporpamMma cocrasieHa: .Z
jouent kageapot I'MJInOTIN. kant. TexH. Hayk 2 E.10. Jlero;

M

Peuensent:
BEAVIUI  CHCIHMAIHCT 1OPHO-000IaTHTEALHOTO HANpPaBJeHHUs arjio-KOKCO-10MeHHOi
rpyvinbl HTITTTAO « MMK» | kant. Texn. Hayk M.A. Lbiranos




JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2022 - 2023
yueOHOM rofy Ha 3aceqaHuu Kadeapsl ['eonoruu, MapKieiiepckoro aenaa u 00orameHus

IIporokomor 20 1. Ne

3aB. kadeapoii I/I.A.ﬁ)I/IH_II/IH

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2023 - 2024
yueOHOM rofy Ha 3aceqanuu Kadeapsl ['eonornu, MapKImenaepcKoro aena u 00orameHus

IIporokomor 20 1. Ne

3aB. kadempoii I/I.A.ﬁ)I/IH_II/IH

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl [ eooruu, MapKIei1epcKoro jieia u 00orameHus

IIporokomor 20 1. Ne

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

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u omodpena s peanm3anuu B 2025 - 2026
y4eOHOM roy Ha 3acemaHuu kageapsl [ 'eo0ruu, MapKIieiaepekoro aeia u 000orareH st

IIporokomor 20 1. Ne

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

Pabouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogqoopena st peanusanuu B 2026 - 2027
y4eOHOM TOJly Ha 3acefaHuu Kadenpsl ['eonoruu, MapKIeiaepcKkoro iemaa 1 o0orameHus

[Iporokom ot 20 1. Ne

3aB. kadenpoii I/I.A.ﬁ)I/IH_II/IH

Pabouas mporpamma nepecmMoTpeHa, o0cyxaeHa u oqoopena st peanusanuu B 2027 - 2028
y4aeOHOM TOJly Ha 3acefaHuu kKadenpsl ['eonoruu, MapKIeiaepckoro iemaa 1 o0orameHus

[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

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

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

Xumus

®dusuka

HNudopmartuka

I'eonorus

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

[Tpou3BoaCcTBEHHAS - TPEIUIIIOMHAS TPAKTHKA

[ToxroToBka K caue u caaya rocyAapCTBEHHOTO IK3aMeHa

DKOHOMUKA U MEHEJKMEHT TOPHOT'0 MPOU3BOICTBA

['opHOTIPOMBINIIEHHAS SKOJIOTUS

Mapkueiinepckiue paboThl MpH MOA3EMHON pa3pabOTKE MECTOPOXKICHHM IMOJIE3HBIX
HCKOIIaeMbIX

3 Komnerenuun ody4aromierocs, popMupyemMbie B pe3yJabTaTe 0CBOCHUSI

AUCHUILUTUHBI (MOYJIs1) ¥ IIJIAHUPYEMBbIE Pe3yabTAThl 00yUeHu sl

B pesynbrare ocBO€HUS TUCIUILIUHBI (MOAYIsI) «O0oraiieHne mole3HbIX HCKOMIAeMBIX)
oOyyJaronuiics 10mHKeH 00J1a1aTh CICYIOIIMMU KOMIIETEHITUSIMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN

OIIK-4 Cnoco0OeH ¢ ecTeCTBEHHOHAyUHBIX IO3UIMHA OLEHUBATh CTPOEHUE, XMMUYECKUH U
MUHEPAJIBHBIA COCTaB 3€MHOW KOpPBI, MOP(HOIOTHYECKNE OCOOCHHOCTH M T'€HETHYECKHE THUIIBI
MECTOPOKACHUM TBEPIBIX MOJIE3HBIX UCKONMAEMBIX IPH PELIEHUM 33]a4 0 pallOHAIBHOMY H
KOMIIJIEKCHOMY OCBOCHHIO T€0PECYPCHOr0 NOTEHIMAIa 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 HEJIP

OIlK-4.2 Brageer metogamMu mpakTU4ECKOM JUArHOCTHKU MHUHEPAJIOB Py, TOPHBIX
IOpOJ, KJaccupukanuei 51 XapaKTEPUCTUKON [JIABHBIX
Moposoo0pa3yoIuX U PyIHBIX MHMHEpAIOB, BEAET MEPBUYHYIO
JOKYMEHTAIINIO MTOJIEBBIX JAHHBIX U IEPBUYHYIO 00paboTKy 006pa3IoB




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

AynuropHas s
o | KOHTaKTHas pabota E 3 ®dopma TeKyILero
=
5 B aKaj. yacax 2] Bun KOHTPOJIS
Pasnen/ Tema 3 (B axaz. vacax) = . p Kon
S 3 ©|caMoCTOATEeNbHOM | yCIIeBAEMOCTH H
JTACIUTUTAHBI 5 £ . | xoMmnereHuMK
@) 5 g £ paboThI TIPOMEKYTOYHOM
7mab. | mpaxT. 3
Tex. | 0 EaH 5 g aTTecTalluu
1. 1. Beenenue
Nzyuenue
1.1 1.1. CopeprxaHue OCHZ:HOﬁ u
WCLHUIUIMHBL, e  33/1a4d. N
A ’ JIOTIOJIHUTEIILHOM OIIK-4.1,
3HayeHue u poib Kontponbhas
1 JUTEpaTypsl IO OIIK-4.2
oborarmie-Hus npu . pabora Nel
UCIIONB30BAHUHM  PA3JIUYHBIX HKOHCHeKTa’
TIOJIE3HBIX HCKOTIAEMBIX .
JIEKLUH.
N3yuenune
OCHOBHO 1
1.2 1.2, Knaccupukanus JIOTIOJTHUTENIBHOM KoHThoLHas OIIK-4.1,
MPOIIECCOB JUIS OOOTaIICHUS 1 JUTEpaTypsl IO a6(£)Ta Nel OIIK-4.2
TIOJIE3HBIX MCKOTIae-MBIX JIHC-LIUILUIHHE, p B
KOHCIIEKTa
JIEKIUH.
N3ydenue
1.3 1.3. Omnepauuu, IUKIBI, OCH?)IBHOEIH
CTaIHH. Oneria JIOTIONHUTENBHOM OIK-4.1
d,
3G PEKTUBHOCTH  MPOLECCOB KontponbHas
b pont 5 1 JUTEPATYPHI 110 P OIlK-4.2
oboraiieHus Hu [ — pabota Nel
KOMILUIEKCHOCTH KOHCIICKT ?
WCIIOJI30BAHUS CHIPhS o
JICKIHH.
N3ydenue
1.4 14. TIlpomyktsl W OCHZ:HOﬁ "
TIOKa3aTeNn oborarieHus. N
. OTIOJTHATEHHOM OIlK-4.1
MarepuanbHelii  6amaHc 1o 1 HHI/ITG ATVDBL 11O Kontponbnas OTIK-4 2'
TBEPAOMY, METajlly, BOJIC B patyp aborta Nel '
JUCIUIUTAHE
TEXHOJIOTHYECKHX cxeMax KOHCIICKTA ’
oOoraieHus pya N
- py JICKLUH.
N3ydenue
15 1.5. IlonsiTne o OCHZ:HOﬁ u
KOJINYECTBEHHBIX .
XapaKTEPUCTHKAX JIOHOMHHMTEILION | ey roonbHas OIK-4.1,
1 JUTEepaTypsl IO OIIK-4.2
BEIIECTBEHHOTO cocTaBa L[I/ICEI/IH}JI'IPI/IHG pabota Nel
MHUHEpPAIbHOTO ~ CBIPbSL U KOHCHGKTa’
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. Koucrpykumu wn JIOMONHUTELHOM OIK-4.1,
MIPUHIIMIT JIeHCTBUS 1 JINTEPATYPHI 110 Kontposhas OIIK-4.2
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
MarHUTHOTO  OOOTAIlCHUS: OCHOBHOM 1
: JIOTIOJIHUTENBHOM OIIK-4.1,
cemaparop ISl CWIBHO U KonrponbHas
JAUTEPATyphl IO OIIK-4.2
c1a00MarHUTHBIX PYJl; CyXue pabota Ne 4
JCIUIUIAHE,
u MOKpEIe MarHuTHBIE
KOHCIIEKTa
cenapaTopsl .
JIEKLUH.
Nzyuenue
46 4.6. Daekrpuueckoe OCHOBHO# 1
oboramenue.  Dusndeckue JIOTIOJTHUTENLHOM OIlK-4.1,
OCHOBBI mporiecca. JUTEPATYpPHI 110 Kortpobras OIlK-4.2
P ’ paryp pabora Ne 4 )
MOJ-TOTOBKA MaTepuana K JUCIUIUTAHE,
JNEKTPHUYECKON cerapanuu KOHCIIEKTa
JIEKIUH.
Nzyuenue
OCHOBHOM 1
47 4.7. Knaccudukanus . OIK-4.1
JIOTIOJTHUTENILHOU -4.1,
AIIEKTPUYECKUX CerapaTopos, KonrposnbHas
JUTEPATYPHI 110 OIlK-4.2
UX  KOHCTPYKTHUBHBIC u pabota Ne 4
TCIUIUIAHE,
TEXHOJIOTHYECKHE NapaMeTphl
KOHCIIEKTa
JICKLIUIL.
Nzydenne
OCHOBHOM 1
48 4.8. CnernumanbHbIe JIOTIOTHATETBHOM OIIK-4.1,
KonTponpuas
METOJIbI MOATOTOBKHU u JUTEpaTypsl IO aGora Ne 4 OIIK-4.2
oborarieHus pya JCIUIUIAHE, P h
KOHCIIEKTa
JIEKITUH.
49 49. Pynopasbopka: Wzyuenue
oborameHne 1O  TPEHHIO, OCHOBHOMH 1
dbopme, Bery, JIOTIOJTHUTENEHOM OIlK-4.1,
KonTponpuas
(droTorpa-BuTanus;  00XHT JIUTEPATypPHI 10 aGoTa No 4 OIlK-4.2
PyR; n3oupaTenbHOe JICIUIUINHE, p -
IpoOlieHne,  W3MeJbYCHUE, KOHCIIEKTa
XMMH-4YeCcKoe o0oramnieHue JICKITHH.
Nzyuenue
OCHOBHOI 1
410 4.10. ®aoranroOHHOE N OIK-4.1
JIOTIOJTHUTEIbHON 3amura -4.1,
oborammenue. Teopernueckue .
JUTEPaATypHI IO naboparoproii  [OIIK-4.2
OCHOBBI. Kunernka
TCIUIUIAHE, paboThI
(hroTanun
KOHCIIEKTa
JIEKIIUH.
N3ydenne
OCHOBHOM 1
411 4.11. ®norauuoHHBIC . OIK-4.1
JIOTIOJTHUTENBHOM -4.1,
peareHTHl, ux KonrponbHas
JINTEPATYPHI 110 OI1IK-4.2
KIaccu(UKanus, Ha3HaAuUCHUE pabora Ne 4
. TCIUIUIAHE,
Y MEXaHH3M JIeHCTBHS
KOHCIIEKTa
JIEKIIUH.
Nzyuenue
OCHOBHOM 1
412 4.12. ®norauuoHHBIC . OITK-4.1
JOIIOJIHUTCIIbHOHN 4y
MaIlHHBI, ux KonrponbHas
JIUTEPATYPHI 110 OIIK-4.2
KiaccupuKaIms, pabota Ne 4
JICIUIUINHE,
KOHCTPYKIIHS
KOHCIIEKTa

JICKIIHMH.




413 4.13. IIpakTuka W3zyyenue
PUMEHEHUS MaluH OCHOBHOH 1
Pa3IMYHBIX TUIIOB JIOTIOTHUATEILHOMN OIIK-4.1,
KonTtponbnas
(MexaHuvecKue, JUTEPATypHI 110 OIlK-4.2
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
51 5.1. OGe3BoxuBaHUE. [ ———
Haznauenue ornepanuit 1 5 4 IHTEDATYDLL 110 KontponbHas OIlK-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.
Hroro mo pazneny 2 3 8
6. 6. OOmue cBemeHus 00
000raTUTENLHO-TEXHOJIOTHIECKOH
CHCTEME
Nzydenne
OCHOBHOM 1
6.1 6.1. TexHomormyeckue OTONHHTEILHOMN
CXEMBI: Ka4yeCTBEHHBIC, 1 87 Hﬂl/lTe ATVDBL 1O Kontposbnas OIIK-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 MOJIE3HBIX 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
IpenoiaBaTess K CTyIeHTY (IIPEUMYLIECTBEHHO 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 MpeJoaracT MoCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3JaHUE YUEOHBIX MPOOIEMHBIX
CUTYalUH JUIsl CTAMYJIMPOBAHUS AKTUBHOW M03HABATEIbHON AESATEIbHOCTHU CTY/IEHTOB.

@®opMbl y4eOHBIX 3aHATHUH € UCIIOJIB30BAHUEM TEXHOJIOTUN MPOOIEMHOI0 O0yUEHHUS:

[IpobnemHass Jnekuuss — U3NOKEHUE MaTepHuajia, Mpearoararonee MOCTaHOBKY
NpOOJIEMHBIX W JMCKYCCHOHHBIX BOIIPOCOB, OCBELICHHE pA3IUYHbIX HAay4YHBIX I[0/XOJI0B,
aBTOPCKME KOMMEHTApUH, CBS3aHHBIE C PA3IMYHBIMA MOJEISMHU MHTEPIPETAlUU H3y4acMOro
MaTepuaia.

Jlekiusi «BABoem» (OWMHapHas JieKHMs) — H3JIOXKEHHEe MaTepuaia B ¢opme
JTUAJIOTMYECKOTro OOIleHus1 JABYX IpernojaBaTeniell (HampuMmep, PEKOHCTPYKLUS Jauajora
IpeCTaBUTENeH Pa3InYHbIX HAYYHBIX MIKOJ, KyYEHOTO» U «IIPAKTUKA» U T.I1.).

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

[IpakTHyeckoe 3aHATHE HA OCHOBE Kelc-MeTo/1a — 00yueHHe B KOHTEKCTE MOACTUPYEMOi
CUTYAIIH, BOCTIPOU3BOISIICH peaTbHbIC YCIOBUS HAYYHOW, TPOU3BOACTBEHHOM, OOIIIECTBEHHOM
nesrenbHOCTH. OOyuaronmecss JOJDKHBI MPOAHATM3UPOBATH CHUTYAllMIO, Pa3o0paTbcs B CYTH
npo0iieM, MPeUI0KUTh BOZMOXKHBIE PEIIeHUs U BBIOpaTh Jyuliee u3 HuX. Kelicel 6a3upyrorcs Ha
pearabHOM (paKTHYECKOM MaTepHualle WM 5Ke MPHOIMKEHBI K pealbHOM CUTYyalluu.

3. UrpoBble TEXHOJIOTHH — OpraHU3aIys 00pa30BaTEIBHOTO MpoIlecca, OCHOBaHHAs Ha
PEKOHCTPYKIIMM MOJIETIEH TOBEAECHUS B paMKax MPEIOKEHHBIX CLIEHAPHBIX YCIOBUH.

®opmbl y4eOHBIX 3aHATHI € HCIIOJIb30BAHUEM UTPOBBIX TEXHOJIOTHI:

VYuebnas urpa — ¢Gopma BOCCO3JaHUS MPEIMETHOTO U COLMAIBHOTO COAEPIKaHUS
Oynymeil npodecCHOHaIbHOM NeATENbHOCTH CHElHaNuCTa, MOJIEIUPOBAHUSA TaKUX CHUCTEM
OTHOLIEHUH, KOTOPBIE XapaKTEPHBI JIJIs1 3TON IE€ATENBHOCTH KaK LIE€JI0TO0.



JlenoBast urpa — MOJICIMPOBAHUE PA3TMYHBIX CUTYAIIHid, CBI3aHHBIX C BBIPAOOTKOM U MPUHATHEM
COBMECTHBIX pEIIeHUH, OOCYXJACHHEM BONPOCOB B pEXHUME «MO3[OBOrO MITYpMay,
PEKOHCTPYKIMEH (PYHKIIMOHATBHOTO B3aUMO/ICHCTBUS B KOJIJICKTHBE H T.I1.

PoneBast urpa — uMHTalNMA WM PEKOHCTPYKIUS MOJIENEH pPOJIEBOrO IOBEACHUS B
NPEJIOKEHHBIX CIIEHAPHBIX YCIOBUSAX.

4. TexHOJNOrMH MPOEKTHOTO OO0Y4YeHHs] — OpraHuzanus o0pa3oBaTeNbHOTO IMpoliecca B
COOTBETCTBUHM C JITOPUTMOM IIOATAITHOTO PEIICHUs MPOOJEMHOHN 3a/Ja4d WM BBITIOJIHEHUS
yuebHoro 3ananus. [IpoekT npeanonaaraeT COBMECTHYIO Y4EOHO-TI03HABATEIbHYIO JIEATEIbHOCTh
TPYIIIbl CTYJCHTOB, HANPAaBICHHYIO HA BHIPAOOTKY KOHLEMIMH, YCTAaHOBJICHHUE IENIeH U 3a1ad,
(bOpMYyIUPOBKY O0XXHMJIAEMBIX PE3yJIbTAaTOB, ONpPEICICHHUE MPUHIMIIOB U METOJIUK PEIICHUS
MOCTABJIICHHBIX 3aJla4, IUIAHUPOBAaHUE XoJa palbOThl, MOUCK JOCTYMHBIX M ONTHUMAJIbHBIX
pECypCcoB, MO3TANHYIO peaju3aluio IJIaHa paboThl, MPE3EHTALMIO PE3yJbTaTOB PAalOOTHI, HX
OCMBICJICHUE U peIKCHIO.

OcHOBHBIE TUTIBI TPOEKTOB:

HccnenoBaTenbCKUil TPOEKT — CTPYKTypa NpuOImkeHa K ¢Gopmary HAy4dHOTO
UCCIIeIOBaHMs (JI0Ka3aTeNbCTBO AKTYyaJIbHOCTH TEMbI, OMNpEJCICHHEe HAyYHOH MpoOIeMBbl,
npeaMera U oOBeKTa HMCCIEeNOBaHMA, LENed W 3aJad, METOJOB, MCTOYHHUKOB, BBIIBHIKCHUE
TUIO0TE3bl, 000011IeHUE Pe3yIbTAaTOB, BBIBOIbI, 0003HAUECHUE HOBBIX ITPOOIIEM).

TBopueckuil MpoeKT, Kak MpaBUJIO, HE UMEET AETAJbHO NPOPAOOTAHHOM CTPYKTYpHI;
yueOHO-TI03HABATENbHAS JEATEIIbHOCTh CTYICHTOB OCYILECTBISETCS B paMKax pPaMOYHOTO
3aJlaHusl, TOTYUHSSACH JIOTUKE U HHTEPECAM YYaCTHUKOB IPOEKTA, )KaHPY KOHEYHOTO pe3ybTara
(razera, puUIbM, MPA3AHUK, U3AHUE, IKCKYPCHUS U T.I1.).

WudopManMoHHBI MPOEKT — y4eOHO-TIO3HABATENbHAS JEATENIBHOCTE C  SIPKO
BBIPAXEHHON 3BPUCTUUECKON HAMPABICHHOCTHIO (ITOUCK, OTOOP U cCUCTeMaTu3alus HGopMauu
0 KakoM-TO OOBEKTe, 03HAKOMJICHHE YYaCTHHUKOB IPOEKTa C ITOM MH(OpMaIUel, ee aHau3 U
00o011eHue 115 pe3eHTauy 6osee HIMPOKON ayTMTOPHH).

5. HTepakTHBHBIE TEXHOJIOTHH — OpraHU3amnus 00pa3oBaTENLHOTO MPOoIecca, KOTopast
IperoiaraeT akTUBHOE U HEJIMHEIHOe B3aUMO/IeHCTBHE BCEX YUaCTHUKOB, IOCTHKEHUE HA STON
OCHOBE JIMYHOCTHO 3HAYMMOIO Il HHUX oOpa3oBaTelbHOTO pe3ynbrara. Hapsay co
CHELMATU3UPOBAHHBIMUA  TEXHOJOTHSIMM  TaKOro  poja  HPUHIUI  MHTEPAaKTUBHOCTH
NPOCIIEKUBACTCSI B OONBIIMHCTBE  COBPEMEHHBIX  00pa30BaTENBHBIX  TEXHOJOTHH.
WHTEepakTUBHOCTD NOJPa3yMeBaeT CYOBEKT CyOBEKTHBIE OTHOIICHHUS B X0/1€ 00pa30oBaTeIbHOIO
npolecca 1, Kak cieicTBre, (opMHpoBaHHE caMOpa3BUBaloLIEiics HHPOPMAIMOHHO-PECYPCHOM
CpeJBl.

@®opMbI yUeOHBIX 3aHSTHH C HMCIIOJIB30BAaHUEM CIICIUAIN3UPOBAHHBIX WHTEPAKTUBHBIX
TEXHOJIOTH:

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

CemuHap-IuCcKyccusi — KOJUIEKTUBHOE OOCYXKIEHHE Kakoro-iubo CIIOpHOTO BOIpOCa,
npoOJeMbl, BBISABICHHE MHEHWUH B Tpynme (MEXKTpYNIOBOW JHANOr, JIUCKYCCHSI Kak
CIIOp-/IUAJIoT).

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

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

Jlekuus-Bu3yanu3anusi — U3JI0XKEHUE COAEP)KaHUS COMPOBOXKAAETCS Ipe3eHTALUeH
(memMoHCTparmel y4eOHBIX MaTepHAIIOB, TIPEJICTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WUTIOCTPATUBHBIX, IPahUIEeCcKUX, ayH0- U BUICOMATEPHATIOB).

[IpakTuueckoe 3aHATHE B (QOpME TMpEe3eHTAMH — TMPEACTAaBICHUE pe3yIbTaTOB
MPOCKTHON MJIM MCCIIEI0BATEIbCKON JEATEIBHOCTH C UCIOJIb30BaHUEM CIHEIMaTM3UPOBAHHBIX
TTNO-TNAMMHRKIX CheTT.



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 : TexHnomoruu
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
dutotanuu : yueonoe mocodue / 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 MCKOMAaeMbIX : yueOHuK : B 2 Tomax / B.B. Kapmasun, B.W. Kapmazun. — 3-e u3n.,
crep. — Mocksa : ['opnas knura, [6. 1.]. — Tom 1 : MarHuTHbIE U SJEKTPUUECKUE METO]IBI
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.

11. bapckuit M.JI. OnTUMHU3anus MPOIECCOB pa3/eieHUs 3epPHUCTBIX MaTepUaoB. - M:
Henpa, 1978 1.

12. benpanb H.I'., Ckopo6orarosa JI.M. IlepepaboTka 1 Ka4eCTBO MOIE3HBIX
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ncko-mmaeMbix. — M.: Henpa, 1986.- 296 c.

13. ABgoxua B.M. OcHOBBI 00oraieHus mojIe3HbIX UcKommaeMbiX. T1: O0orarurelibHbIE
nporecchl: YueOnuk. M.: MI'TY, 2006 — 417 c.

14. Tlepuonmueckue m3manus: «OOoramenue pyn», pedepaTuBHbI KypHAT «[OpHOE
nenoy, «"opHbIi )XypHaI», «/3BeCTHS BBICIINX YUYEOHBIX 3aBEICHUN.

B) MeToauyeckue ykazaHusi:

1. Herons E.IO., IllaBakyneBa O.Il. OcHOBBI 00OTaICHUS TOJIE3HBIX HCKOIAEMBIX:
WNHCTpyKIUs 1O BBIMOJHEHUIO JA0OPATOPHBIX padoT sl CTyAEHTOB crenuanbHoctu 21.05.04
Bcex Gopm o0yuenns.— 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. Jlerons E.}O., IllaBakymeBa O.Il. TlepepaboTka TOJE3HBIX HCKOMMAEMBIX
[Dnekrpon-Hbiil pecypc] : mpaktukym / MI'TY. - Marautoropck : MI'TY, 2017. - 1 31eKkTpoH.
omt. guck (CD-ROM) — Pexxum nocryna: https://magtu.informsystema.ru/Marc.html?locale=ru

r) [Iporpammuoe obecneuenue u UnTepuer-pecypcebi:

https://e.lanbook.com/book/111337 Aspoxun, B.M. OcHoBEI 00OorameHus IOJIE3HBIX
UCKOMaeMbIX | yueOHUK : B 2 Tomax / B.M. ABmnoxun. — 4-e u3a., crep. — Mocksa : ['opHas
KHHTA, [0. T.]. — Tom 2 : TexHONMOTHH 00OTANCHMS MTOJIC3HBIX HcKonaembix — 2017. — 312 ¢. —
ISBN 978-5-98672-465-2.

https://magtu.informsystema.ru/Marc.html?locale=ru [eroas, E.}O., IllaBakyega,
O.I1. OborarieHre MOJE3HBIX HCKOMAEMBIX [ DJIEKTPOHHBIN pecypc] : yuebHnoe mocodue / MI'TY. -
Maruutoropck : MI'TVY, 2016. - 1 sniektpow. ont. auck (CD-ROM)

http://znanium.com/catalog.php?bookinfo=501567 OGoramieHne TIOJIC3HBIX
UCKOTaeMbIX [DnekTpoHHBIH pecypc]: yue6Hoe mocobue /JlykunaK.M., SAxymkuuB.IL.,
MyxknakoBaA.H. - M.: HUL] UH®PA-M, 2016. - 224 c.

https://e.lanbook.com/book/2073  Copokur, M.M.  @®noTallMOHHBIE  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. MaruutHble, ameKkTpudeckue H
CIeIUATIbHBIC METOJbI O0OTAaIlICHHs MOJE3HBIX MCKOMAeMbIX : y4eOHuk : B 2 Tomax / B.B.
Kapmasun, B.1. Kapmasun. — 3-e u3a., crep. — Mocksa : ['opHas kHura, [6. r.]. — Tom 1 :
MarHuTHBIE U AJIEKTPHUUECKUE METOABI 00OTaIIEeHHs MOJIe3HBIX ucKomaembix — 2017. — 672 c.
— ISBN 978-5-98672-458-4.
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HannonanpHas MH(POPMALMOHHO-aHAIUTHYECKAs URL:
cucreMa — Poccniickuii MHAEKC Hay4YHOTO IUTHPOBAHUS '

https://elibrary.ru/project risc.asp

(PUHII)
ITouckosas cucrema Akanemust Google (Google Scholar) [URL: https://scholar.google.ru/



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
http://znanium.com/catalog.php?bookinfo=501567
https://e.lanbook.com/book/2073
https://e.lanbook.com/book/111394
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/

Nudopmanmonnas cucrema - EnuHoe OKHO
JIOCTYTa K HTHGOPMAIIMOHHBIM pecypcaM
Poccuiickass ['ocynapcTBennas OubOmmoTeKa.
Katanoru
DNeKTpoHHBIE pecypchl Oubmmoreku MITY
uM. I'.11. HocoBa
MexayHapoiHas HaYKOMETPHYECKas
pedepaTuBHas 1 ONHOTEKCTOBas 6as3a manubix [http://webofscience.com
Hay4yHbIx u3ganui «Web of science»
MexayHapoiHas pedeparuBHas u
MOJIHOTEKCTOBAs _CIipaBo4Has 0asza JaHHBIX
9 MaTepuaJibHO-TeXHHYeCKOe o0ecredeHue TUCIIUITHHBI (MOTYJIs1)

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

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

http://magtu.ru:8085/marcweb2/Default.asp

http://scopus.com

MarepuanbHO-TEXHHUECKOE 00ecIieueHNe AUCIUTUINHBI BKIIIOUACT:

JlexuvoHHas aynuropus MynbTUMEAMIHBIE CPEACTBA XPAHEHMS, IIepefadyd |
npezcTaBieHus HHGopMau

JlaGoparopuss MexaHuueckux ucnbiTanuid 1. JlabopaTopHasi ycTaHOBKa IIEKOBOM
JPOOHIIKH;

2. JlabopaTopHast yCTaHOBKa MEXaHUYECKOTO BCTPSIXUBATEIIS;

3. JlabopaTopHasi yCTaHOBKA LIapOBOM MEJIbHUIIBL;

4. JlabopaTopHasi yCTaHOBKa MEJILHUIIBI C BPAIAIOIIECICS OChIO;

5. JlabopaTopHas yCTaHOBKa HHEPLIMOHHOT'O I'POXO0Ta;

6. CrangapTHbIil HAOOp CHUT;

7. JlaboparopHas ¢ioTalliOHHAs MaIlIHa;

8. JlaGopaTopHbie rpaBUTALIMOHHBIE armaparsl (orcamounas MallliHAa,
KOHIIEHTPALMOHHBIN CTOJI, BUHTOBBIE CENapaTophl);

9. JlaGopaTOpHBIil MAarHUTHBIH Ceaparop.

AyIuTopur Ul CaMOCTOSATENIbHOM pabOThl: KOMITBIOTEPHBIE KJIACCHI; YHTAJIBHBIE 3aJIbI
oubmuoreku I[lepconanbubie KoMIblOTephl ¢ maketom MS Office, Beixogom B MHTepHET U ¢
JIOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENIbHYIO Cpely YHUBEPCUTETA

[lomemenne st XpaHeHUs U NPOPUIAKTHUECKOTO OOCIY)KHBAaHUS y4eOHOro
obopynoBanust Ilkadsr g xpaHeHHs y4eOHO-METOAMYECKONH TOKYMEHTaluH, Yy4eOHOro
000pyI0BaHUs ¥ Y4€OHO-HATJIAIHBIX TTOCOOUH.

IIpniaoxenune 1
YueOHO-MeTOoAUYEeCKOe 00ecTieueHre CAMOCTOsITeIbHOI padoThl 00y4yaromuxcs

[To mucnumuinne «O0orarieHue Moye3HbIX HCKOMAeMbIX » MPEIyCMOTpPEeHa ayAUTOpHAs U
BHEAyJIMTOPHAsl CaMOCTOsITeNIbHAsA padoTa 00yJaromuxcsl.

CamocrosTenbHas paboTa CTyIEHTOB IOCTPOEHA TAKUM 00pa3oM, 4To B Ipoliecce padbo-Tbl
CTYJEHTBI 3aKPEIUISIIOT 3HAHUS, TOTYYEHHBIE B POLIECCE TEOPETUUECKOT0 00YUEHHUS, TEM CaAMbIM
bopMHpYIOT PO ecCHOHATBHBIE YMEHUS U HABBIKH.

B nporuiecce u3yueHus: AUCUUIIIMHBI OCYILIECTBISETCS TEKYIIUM U MEPUOJUYECKUNA KOH-TPOJIb
3a pe3y/ibTaTaMHi OCBOEHHs yueOHOTo Kypca. TeKkymuii KOHTPOJIb OCYIIECTBISIETCS
HEINOCPEICTBEHHO B MPOIIECCE YCBOCHUS, 3aKPEIIJICHHs], 0000IIEHNS U CUCTEMaTU3allii 3HaHUH,
YMEHUH, BlIaIeHUs] HABBIKAMH U TIO3BOJISIET ONEPATUBHO AMArHOCTHPOBATH U KOPPEKTHUPOBATb,
COBEpIIEHCTBOBATh 3HAHUSA, YMEHHUS U BJa/IeHUE HAaBbIKAMH CTYJIEHTOB, 00€CTIeYnBaET
CTHUMYJIMPOBAaHHE U MOTHBAIIMIO UX JEATEIbHOCTH HA KAKIOM 3aHATHH. TeKyuid KOHTPOJIb
OCYIIECTBIIsIETCS B JopMe YCTHOTO orpoca (codeceoBaHms).

[Tepuonuueckuii KOHTPOJb LEJIb KOTOPOTO 0000IIEHHE U CUCTEMAaTU3alusl 3HAaHUH, IPOBEPKa
3¢ (EeKTUBHOCTH YCBOEHHS CTYEHTaMU OIPEEIEHHOI0, IOTHYECKU 3aBEPLUIEHHOT0 COJIeP)KaHUs
y4eOHOT0 MaTepuaa OCyIEeCTBIsAETCS B (hOpMe 3aIIUTHI JTaA0OPATOPHBIX, KOHTPOJIBHBIX PaloT.

OneHouHble CpeAcTBa AJs MPOBEICHHS TEKYIEH aTTecTalluu
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Tecmut Onsa camonposepku:

Bapuanm Ne 1.

1. Uto Ha3bIBaeTCs 00OrameHneM moje3HbIX HCKONMaeMbIX?

1. D10 mporecchl XMMUYECKOTO pa3/IeIeHUs] MUHEPAJIOB.

2. DT0 npolecchl MEXaHUYECKOTO pa3/iesIeHUsl MUHEPAJIOB 0€3 N3MEHEHUSI XMMUUECKOT O
COCTaBa ChIPbS.

3. DTO OKUCIUTENBHO-BOCCTAHOBUTEIbHBIE IIPOLIECCHI 33 CUET YACTUYHOTO WUJIH ITOJHOIO
[epexo/a IEKTPOHOB OT OJTHUX aTOMOB K IPYTUM.

4. D10 mporecchl U3MEHEHUS CTPYKTYPhl, MUHEPAJILHOTO, @ MHOT/Ia M XUMHYECKOT'O COCTaBa
TOPHBIX IIOPOJ] B 36MHOM KOpe.

2. KoHlleHTpaTOM Ha3bIBaeTcH ...

1. IpoyKT, B KOTOPOM MaccoBasi A0JIs I0JE€3HOT0 KOMIIOHEHTA 3HAUUTENIbHO BBIIIE, YEM B
HCXOIHOM pyHE;

2. IPOYKT, B KOTOPOM MAaccOBasi J0JIs IT0JIE3HOT0 KOMIIOHEHTA HIKE, YEM B UCXOJHOM pyae;

3. IpOAYKT, B KOTOPOM MaccoBasi J10Jis [10JIE3HOIO KOMIIOHEHTA BBIILIE, YEM B UCXOIHOMU pyAe,
HO HU)KE, UeM B KOHIIEHTpPATE;

4. IPOAYKT, B KOTOPBIH BBIAETSAETCS OONbIIAst 4aCTh MUHEPAIOB BMELIAIOIIEH TOPOIbI U
BPEIHBIX IPUMECEH.

3. Cxema nenu anmnaparos NOKa3bIBaeT...

1. mepedeHb U MOCIE10BATENbHOCTh TEXHOJIOTUUECKUX MTPOLECCOB U ONepaluii, KOTOPbIM
MI0JIBEPIaeTcs OJIE3HOE UCKOIIAaEMOE;

2. KOJINYECTBEHHbIE NTOKA3aTeNIN 000TralleHHs U1 KaXKI0M orepanuu 1 MpoayKTa;

3. KOTMYECTBO BOJIBL, JOOABIISIEMOE B ONPECIICHHBIE ONIEPAIH U TPOTYKTHl 00O0TaCHHUS;

4. myTH cie0BaHMsl [T0JIE3HOTO UCKOMAEMOr0 M MMPOJYKTOB 000TalIeHUs C YCIIOBHBIM
M300paKeHHE armaparos.

4. CTeneHb KOHIEHTPAaLMHU NOKA3bIBACT:

1. Bo ckonbKO pa3 Macca KOHLIEHTpAaTa MEHbIIIE MACChl ChIPhS, U3 KOTOPOTO OH MOJyYEH;

2. Bo ckonbKo pa3 MaccoBas J10Jis1 KOMIIOHEHTa B KOHLIEHTpaTe 00JIbIle MacCOBO JIOJIU 3TOTO
KOMIIOHEHTA B UCXOJIHOM PYIIE;

3. Kakas 10111 IeHHOTO KOMIIOHEHTA Mepelia B XBOCTHI;

4. CteneHb NpUOIMKEHUS PEAIbHOTO Mpoliecca 000TalleHHsl K U1eaTbHOMY.

5. UTo noKa3bIBaeT BhIMYKJask XapaKTEpPUCTHKA KPYITHOCTH T10 IUTIOCY?

1. B mpo6e npeobiiaatoT KpyImHbIE 3epHa.

2. B npo0e npeobaaroT MeJIKHE 3epHa.

3. B mpobe paBHOMEPHO pacnpeeeHbl KPYITHbIE U MEJIKUE 3EpHA.

4. B nmpobe npeo01ajatoT UIaMBl.

6. KakoBo Ha3HaYeHHe onepaluy NMPeABaApPUTEJILHOI0 TPOX0YEHHS B CXeMax
PYAONOATOTOBKHU?

1. 1715t KOHTPOJISL KPYMMTHOCTH IPOOJIEHOTO TIPOTYKTA.

2. JIns mosrydeHust TOBApHOTO MPOAYKTA 3aJaHHON KPYITHOCTH.

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

4.]1ng oTaeneHus TOTOBOTO MO KPYHMHOCTH MPOAYKTa OT HCXOIHOT'O MaTepHasa,
MOCTYIAIOIIETO Ha IpobIIeHNe.

7. Jlast rpoXo4eHus KPYMHOKYCKOBOI0 MaTepHaJia MperuMyllecTBeHHO
UCIOJIB3YIOTCH...

1. KOJOCHHMKOBBIE PEIIETKH.

2. JHCTOBBIC peIIéTa.

3. TPOBOJOYHBIE CETKH.

4. nyroBbl€ CHUTA.

8. Ilpu xkakom ycjaoBuH 3P(PeKTHBHOCTH TPOXOYEHHS PABHA HYJII0?

1. ConepxaHue 0TCEBaEMOro Kjlacca KpyIHOCTH B UCXOHOM pyJie paBHO COAEPIKAHUIO
0TCEBAEMOr0 KJ1acca B HAJPEIIeTHOM IPOIYKTE.

2. CopaepxaHue OTCEBAEMOT0 KJlacca KPYIHOCTH B HAJPEIIETHOM IIPOAYKTE PaBHO HYIIO.



CopepxaHue 0TCeEBAEMOI0 Kjlacca KpyIHOCTH B UCXOAHOHU pyzae paBHO 100%.
CopaeprxaHue 0TCeBaeMOro Kiacca KpyImHOCTH B HaJpeleTHOM poaykre paBHo 100%.
B 4yem cymHoCTh npouecca apodaeHus?
Paznenenue celmydynx MaTepragoB Ha KJI1acChl KPYITHOCTH.
Pa3nenenue nonesHbIx HCKOMAEMBbIX 1O AEMCTBUEM BHEIIHUX CUJI, IPEOIOIEBAIOLINX
BHYTPEHHUE CUJIbI CLIETJICHUS MEKIY YaCTHIIAMHU.

3.  Ortnenenue OCHOBHOW MacChl BMEUIAIONIECH MOPOJIBI OT UCXOAHOM PYABI epesl TOHKUM
U3MEJIbYCHHUEM.

4. Jlo3upoBaHHE U CMEUIMBAHUE PA3IMYHBIX 110 KAUECTBY IMOJIE3HBIX UCKOMAEMBIX IS
HOBBIIIEHUS OHOPOJIHOCTH KaU€CTBEHHOT'O COCTaBa PY/I.

10. YTo moka3biBaeT cTeneHb APo0daeHus?

1. Bo ckonbko pa3 pazMep OTBEpCTUH NPEAbIAYILEro cuTa 0oJiblIe pa3Mepa OTBEPCTHH
MOCJEIYIOIIEro CUTa B CTAaHIAPTHOM Habope CHT.

2. Bo ckosbKO pa3 KpyIHOCTh JIpO0JIEHOr0 MPOIyKTa 00JIblle pa3Mepa pa3rpy304HOil 1ienu
JPOOVIIKH.

3. Bo cKoJsbKO pa3 KpyIHOCTh KYCKOB IPOOJIEHOTO MPOAYKTa MEHbIIIE KPYITHOCTH KYCKOB,
MOCTYMNAIOMIMX Ha IpoOJIeHHUE.

4. Bo CKOJIBKO pa3 KpYIHOCTb KYCKOB ApOOJIEHOT0 POAYKTa 00JIbIlIe KPYITHOCTH KYCKOB,
NOCTYMNAIOMIMX Ha IpoOJIeHHUE.

11. B meabHHDAX caMoM3MeJIbUYeHHS H3MeJbYaloleil cpeloii ABIAITC:

1. crangbHBIE CTEPKHHU.

2. cTalbHbIC WIM YYT'YHHbIC LIAPHI.

3.  pyzHas «rais.

4. KpyHHbIE KYCKU PYJBbI.

12. Kakoii n3 nepeyucjeHHBIX MPOLECCOB HE OTHOCUTCH K IPABUTALIMOHHOMY METOY
o0oramenus?

1. orcanka

2. KOHLEHTpAIMs Ha CTOJIaX.

3.000raieHue B TSKEIbIX CYCIEH3UsX.

4. oboraieHue no TPEHUIO.

13. O6sacTh NpUMeHEeHUsI KOHIEHTPAMOHHBIX CTOJIOB.

1. [lnga oGoraieHus 30J0TOCOIEPKAIUX TECKOB U TOHKO U3MEIbUEHHBIX PYA PEIKUX
METaJIJIOB KPYITHOCTBIO MEHEE 3 MM.

2. Jlns oboramenus yraeit kpynaoctsto 250-0,5 mm.

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

4. Jlns oboramieHus Cyiab(QUIHBIX py/ IBETHBIX METAJJIOB.

14. CymHocTh npouecca neHHou guoranum.

1. TunpodunbHbIe YacTUIIBI 3aKPETIISIOTCS HA BO3LYLIHBIX My3bIPbKax M BCILJIBIBAIOT HA
MOBEPXHOCTh, THAPOGHOOHBIE YACTHIIBI OCTAIOTCS B 00HEME MYJIIBITHI.

2. T'mapodoOHbIe YacTHUIIBI 3aKPETIISAIOTCS HA BO3YLIHBIX My3bIPbKax M BCILIBIBAIOT HA
MOBEPXHOCTh, TUAPO(PHUIBHBIE YACTUIIBI OCTAIOTCSI B 00BEME MTYJIIBITHI.

3. T'mapodobuble u THAPOPHUIBHBIE YACTHIIBI 3aKPEIUISIOTCS Ha BO3YIIHBIX MY3bIPbKax U
BCIUIBIBAIOT HA TOBEPXHOCTb.

4. T'mapodoObHble U THAPOPHUIBHBIE YACTUIIBI OCTAIOTCS B 00bEME MYJIBIIBL.

15. OcHOBHBIM (pM3MYECKHUM CBOIICTBOM MUHEPAJIOB, ONPeIe/sIIOIUM BO3MOKHOCTH
MATHUTHOI'0 000TralleHusl, sSIBJISIeTCS:

1. VYaenpHas MarHUTHas! BOCTIPUUMYHBOCTb.

2. JlupnexTpuueckasi IPOHUIIAEMOCTb.

3. JlromuHecTeHIHS (XOJI0THOE CBEUCHHE).

4. TpubosnexTpudeckuii 3PQexT.

NME O R



Bapuanm Ne 2.

1. Ilenbio 060raTUTETHHBIX MPOIECCOB SBISETCS:

1. BeigeneHue MeTaioB U3 XMMUYECKUX COEAMHEHUN U OTJEIIEHNE HEMETAUINYECKUX
KOMITOHEHTOB.

2. Ouuctka METaJUIOB OT HEXKEJIATeJIbHBIX MPUMECEH.

3. Ornenenue NOJE3HBIX MUHEPAJIOB OT BMEILAIOIIEH OPOJIbI U BPEAHBIX TpUMEcel U
[I0JIy4YE€HUE KOHIIEHTPATOB, 110 CBOEMY KAUECTBY YAOBJIETBOPSIOLINX TPEOOBAHUAM
MOCIEAYIOLUX MEPEIETIOB.

4. U3BneueHue OTIEIbHBIX COCTABISAIOLIUX TBEPIOTO MaTepHaa ¢ IOMOILBIO PaCTBOPUTEIIS.

2. lleHHBIM KOMIIOHEHTOM Ha3bIBACTCS:

1. CkomnieHHe NOJE3HBIX HCKOMAEMBIX B 36MHOM KOpe.

2. DJeMEeHT WIH NPUPOTHBIA MUHEPA, C IeJIbIO MOTYyYEHHS] KOTOPOTo JOOBIBAE€TCS MOJIE3HOE
HCKOIIaeMOE.

3. IIpupoanoe xumMuyecKoe coeIMHEHUE, 00pa3yIoleecs NPy Pa3IMYHBIX
(U3UKO-XMMHYECKHX TPOIIECCax, MPOTEKAIONINX B IITyOMHAX U HAa MMOBEPXHOCTH 3EMIIH.
DNeMEeHTHI WIH MPUPOIHBIE MUHEPAIIbI, KOTOPbIE YXYAIIAI0T KaYeCTBO KOHIIEHTPATOB.
D} PexTHBHOCT 00OTANIECHUS XapaKTEPH3YET...

MOJIHOTY OTJENIEHHUSI MEJIKOTO MaTepuaia OT KPYIHOTO.

U3BJIEYEHHE IPAHUYHOIO KJIacca KPYIHOCTHU B CJIMB UJIU B TIECKHU.

JIOJTEO [IEHHOTO KOMITOHEHTA, IEPElIe/IIEero B KOHIIEHTPAT U3 UCXOIHOU PY/IbL.
CTETIeHb MPUOIIKEHHS PeabHOTO TpoIiecca 000TaleHUs K HICATBHOMY.
BoaHo-1mmamoBas cxema MoKa3bIBaeT:

. IlyTu ciemoBaHUs IOJE3HOTO HCKOMIAEMOT0 M MMPOAYKTOB O0OTAIIEHHUS C YCIOBHBIM
H300paXeHHEM arnaparos.

2. llepeueHb ¥ MOCIEIOBATEIBHOCTh TEXHOJIOTHYECKUX MPOIIECCOB M OTIEPAIINU, KOTOPBIM
IIOJIBEPTaeTCs MOJIE3HOE HCKOMIaeMOE.

3. KomnvecTBeHHBIE MOKa3aTeN 000TAMCHHS ISl KaXK/I0W OTIepanyuy 1 MPOAYKTOB.

4. KonudecTBo BOJBI, 100ABIsIEMOE B OTJEIbHBIE OMEPAIH U TPOIYKTHI.

PP ONMNE WA

5. Kakas u3 nepedncieHHbIX onepamnuii He OTHOCUTCS K OJArOTOBUTENbHBIM Mpolieccam
oOoramenusa?
1. [pobnenue.
2. T'poxouenwme.
3.  VYcpennenue.
4. QOuncTKa CTOYHBIX BOJI.
6. Uro nmokasbIBaeT TOYKa MepeceyeHns CyMMapHOM XapaKTEPUCTHKH «I10 TUTIOCY» C OChIO
abcuucc?
Pa3mep MakcuMalibHOTO KyCKa B Ipooe.
Pa3zmep MUHUMATBLHOTO KyCcKa B Ipooe.
CpenneMenuaHHbIN pa3Mmep.
Cpennunii quameTp Kycka.
JIOCTOMHCTBOM IITAMIIOBAaHHBIX (JINCTOBBIX) PEILIET SBISAETCS:
[TpoaomKUTENBHBINA CPOK CITYKOBI M TIOCTOSIHHBIN pa3Mep OTBEPCTHI.
Bonbas monians «KUBOTO CEUEHUSD.
Manas niomanb «KUBOTO CEUSHUS.
BoIcTpbIil M3HOC, Pa3pbIB U CMELIEHUE MIPOBOJIOYEK.
®dopmymna ais pacdera 3OPEKTUBHOCTH TPOXOUCHUS:
E=gc — v,
c_ 7(B-a)

(94
—(B,-a)
2 . ﬁ M

PO ENRODNE
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Yem onpezensercs TaBHbBIM 00pa3oM KOHEUHask KPYIHOCTh IPOOJICHOro IpoayKTa?
Pa3mepom BKpamjieHHOCTH 3€pEH MOJIE3HBIX MUHEPAJIOB.
Kpenocteio pysl.
MaccoBoit A0Jiel LIEHHOTO KOMITOHEHTA B PYJE.
KpynHOCTBIO HCXOTHOM PYIIBI.
0. Kaxum 06pa3oM mpoHCXOJUT MpoIiece APOOICHUS B KOHYCHBIX APOOHIIKaxX?
3a cyeT TUHAMHUYECKOI0 BO3JCHCTBUS pOTOpA.

2. 3acuer pa3faBIMBaHUA MEXIY ABYMS TUTUTAMHU.

3. 3a cueT 3KCIEHTPUYHOTO JABHKEHUS BHYTPEHHETO KOHYCA.

4. 3a cuer 3aXBaThIBaHUS 3yObSIMHU U PACKAIBIBAHUS IO TPEOYEeMON KPYITHOCTH.

11. TlonsATHE O THIPABINYECKON KiIacCHUpUKAIIH.

1. Ilpouecc pa3aeneHns cMeCH MUHEPAIbHBIX 3€PEH Ha KJ1ACChl KPYITHOCTHU IO CKOPOCTSAM
OCaXKICHHsSI B BOJHOM cpejie.

2. Ilpouecc pa3aeneHust CMECH MUHEPAIBHBIX 3€peH Ha KJIACCHI KPYITHOCTH MO CKOPOCTSIM
OCaXICHHSI B BO3IYIIHOM cpejie.

3. Ilpomuecc pa3aeneHust CMECH MUHEPAIBHBIX 3€PEH Ha KIIACChl KPYITHOCTH TPY TTOMOIITH
MIPOCEUBAIOLINX MTOBEPXHOCTEH.

4. Ilpouecc pa3neneHus: CMECH MUHEPAJIBHBIX 3€PEH 110 INIOTHOCTH B BOJHOU Cpele,
MyJIbCUPYIOLIEH OTHOCUTEIBHO pPa3AeisieMO cMecH B BEPTUKAIIBLHOM HalpaBiICHHH.

12. Tlpormecc pa3aesieHus YacTHIl B TSKEIBIX cpeliaX (CYCIeH3HsIX ) IPOUCXOJIUT:

1. TIlo mIoTHOCTH YaCTHILL.

2. Tlo cKOpOCTSIM MaJIeHUsT YaCTHIl B CPeIe.

3. Ilo xpynHOCTH YacTuL.

4. Ilo ¢popme vacTu.

13. T'maBHBIM JOCTOMHCTBOM (PJIOTALIMOHHOTO METOa 00OTAIIEHUS SIBIISETCS:

1. Huskuii pacxoJ1 2JI€KTPOIHEPTUH.

2. IIpocroTa mpou3BOJCTBEHHOIO KOMILIEKCA.

3. OtHocuTeNbHAs AeUIeBU3HA MTOTyYSHHUS KOHIICHTPATOB.

4. YHuBepcalbHOCTb, BO3MOXKHOCTb Pa3/I€IeHUsI TIOOBIX MUHEPAIBbHBIX KOMILIEKCOB.

14. B xakux nojisx NpOMCXOAUT MarHUTHas cernapanus’?

1. B anekrpuyeckux mossx.

2. B HEOIHOPOJHBIX MArHUTHBIX MOJISAX.

3. B 0JHOPOAHBIX MAarHUTHBIX MOJISX.

4. B >1eKTpOMarHUTHBIX MOJSX.

15. ObnacTh mpuMeHEHUS IEKTPUUECKOM cernapaiim:

1. OGorameHue pya YepHbIX METAIJIOB.

2. Oo0orarieHre TeXHOJIOTHIECKOTO ChIPhs ¢ HU3KOW MAacCOBOM J0JICH IIEHHBIX
KOMIIOHEHTOB.

3. JloBoJKa HEKOHIWIIMOHHBIX KOHIIEHTPATOB PY/l PEIKAX METAIOB, KEPAMUIECKOTO CHIPhS,
CIIIOJI, aJIMa30B.

4. OOoraiieHre BceX TUIIOB MUHEPATbHOTO CHIPBS.

E= 10*

PONMEOA

P

Bapuanm Ne 3.

Kakoe u3 nepeuncieHHbIX MOJIE3HBIX UCKOMAEMBIX HE MOABEpraeTcs 000rameHuo?
Hedrs.

Kenesucrsie KBapIUTHI.

BokcuTsl.

AnMasbl.

PO EE



2. XBOCTaMH Ha3bIBACTCS:

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

2. IIpomykr, B KOTOpOM MaccoBasi J0JIsI LIEHHOTO KOMIIOHEHTA 3HAYUTEIbHO BBIIIE, YEM B
HCXOIHOM pyJe.

3. IIpoaykTt, B KOTOpBII BIAENISETCS OOJIbIIAs YACTh BMEIIAIOLIEH MOPOIbl U
HE3HAaYUTEbHAs 4acTh LIEHHOIO KOMIIOHEHTA.
[TponykT, moctynaromuii B 1100yr0 onepano oooraieHus 1 B JiIo0yio MallluHy.
Kakoii 13 nepeyrcieHHbIX IPOIECCOB HE OTHOCUTCA K COOCTBEHHO 000TaTUTEIbHBIM?
MarnutHas cenapanusi.
DneKTpuuecKas cenaparmsi.
Panmomerpuueckas cenapaius.
Arnomepanus.
CHUTOBBIM aHAJIN30M Ha3bIBACTCS:
H3mepeHne KpymHBIX KyCKOB 110 TPEM B3aHMMHO TEPIICHANKYISIPHBIM HAPaBICHUSIM.

2. Pasnenenue Matepuasna 1o CKOpPOCTH MaJeHUS YaCTHUI] Pa3TUYHON KPYITHOCTH B BOJHOMN
cpene.

3. HM3mepenue yacTuil o MUKPOCKOIIOM U KJIaCCH(UKAIUS UX HA TPYIIIHI B Y3KUX
IpaHULIaX ONPEJEICHHBIX Pa3MEPOB.

4. PacceB mpoObl MaTeprasa Ha HECKOJIbKUX CUTaX C PA3IMYHBIMU CTAaHAAPTHBIMU
pa3MepamMu OTBEPCTUN 3aJaHHOTO MOAYJISL.

5. Kaxkoro Ha3zHaueHue onepamnuyu KOHTPOIbHOT'O TPOXOUYEHHUS B CXEMaX PYI0NOATOTOBKU?

1. Jlng KOHTPOJIS KPYITHOCTH APOOICHOTO MPOAYKTA.

2. Jlnsg moiydeHus: TOBAPHOTO MPOIYKTA 3aJaHHON KPYITHOCTH.

3. Jlns pa3zgeneHust MaTepualia Ha HECKOJIBKO KJIACCOB KPYMHOCTH IEpe]] KOHIICHTpauel Ha
CTOJIAX.

4. Jlnsg oTAeneHus TOTOBOTO MO KPYIMHOCTH MPOJIYKTa OT UCXOAHOIO MaTepuania,
MOCTYMAIOIIETo Ha IpOOIeHHE.

6. Kax BimseT yroy HaKJIOHa MPOCEHBAOIIEH TTOBEPXHOCTH IPOXOTA HA €TO
MIPOU3BOUTENBHOCTD U A3PHEKTUBHOCTH TPOXOUEHUS?

1. He Bnuser.

2. Yem OoJbliie yrosl HaKJIOHA, TEM BBIIIE IPOU3BOIUTEIHHOCTh TPOX0Ta U APPEKTUBHOCTD
TPOXOYCHHSI.

3. Uewm OombIiie yroy HaKJIOHA, TEM BBIIIE MPOU3BOAUTEIHLHOCTh TPOXOTA U HUXKE
3 (PEKTUBHOCTh TPOXOUCHHUS.

4. Yewm OombIiie yroy HaKJIOHA, TEM MEHbIIIE TPOU3BOAUTENHLHOCTD IPOX0Ta U OOJIBIIIE
3¢ (PEKTUBHOCTh TPOXOUCHUS.

7. Kakoe apobneHue Ha3bIBae€TCs MEIKUM?
Ot 1500-500 10 350-100 mm.
Ot 350-100 1o 100-40 mm.
Ot 100-40 go 30-10 mm.
Ot 30-10 0 3 Mm.
Cnioco0 pa3rpy3ku U3MeIbU€HHOTO MPOAYKTa U3 CTEPKHEBOU MEIbHUIIbI:
CBOOOIHBIM CIIMBOM UY€pe3 pa3rpy30uHyIo Hangy.
JIndprépaMu NPUHYAUTEITHHO YIATSIETCS U3 MEITbHUIIBI.
Yepes HapyKHOE IWINHIPUYECKOE CUTO.
Yepes peleTKy ¢ HienssMyu KIMHOOO0pa3HoH (GOpMBI.
Kakoli u3 mepeuncieHHbIX anmnapaToB OTHOCUTCS K IIEHTPOOEKHBIM KiaccudukaTopam?
CrnupanbHbIN KIaccupUKaTop.
Peeunsrii knaccudukarop.
[TupamMuganbHBIN K1accupUKaToOp.
. I'maponukiion.
10. ®norammonHOE 00OraIeHue OCHOBAHO:

PP ONMNE WA

PONMNPOBRMWONEOORMWNE



Ha pasznuuyuu B cMa4yMBaeMOCTH MUHEPAJIOB.

Ha pa3znmu4uy B INIOTHOCTSX MUHEPAJIOB.

Ha pasznuuuu B BeTE MUHEPAJIOB.

Ha pa3nuuuu MuHepanoB B CIOCOOHOCTH OTpaXKaTh, IPOIYCKaTh, IPEIOMIISTh CBET.

NS

11. Ha3nadeHue peareHTOB - coOupareneit Bo (aoranuu:
1. Jns rugpodoOu3aruy MOBEPXHOCTH YaCTHII.
2. Jlns runpodunnsanny moBEpXHOCTH YacTHUIL.
3. s uamenenus pH daotaninoHHOMN MYJIBITHL.

4. J1n4 U3MEHEHUs HOHHOT'O COCTaBa IYJIbIIbL.
12. Kakoii U3 nepeynclieHHbIX annapaToB HE SBISETCS TPaBUTALIIOHHBIM?
BuntoBoIi cenapaTop.

2. TspxenocpenHblil KOHYCHBIN cerapaTop.

3.  DneKkTpocTaTHYEeCKHi cenapaTop.

4, TIneBMaTHUYECKHI cemaparTop.

13. OTnuuuTenbHON OCOOEHHOCTHIO CENapaToOpOB sl 000TAICHHS CIIA00MarHUTHBIX PY/I
SBIISIETCS:

1. Hanuuue BaHHBIL

2. Hamuuune 6apabaHa 3 HEMarHUTHOTO MaTepuyaa.

3. Hanwune MarHUTHOM CHCTEMBI U3 MOCTOSTHHBIX MAarHUTOB.

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

14. Heo0xoaumbIM yCI0BHEM pa3eIeHUs MUHEPAJIOB P AJIEKTPUUECKON cenapaluu
SABIISETCS:

1. IlpumeHeHue peareHTOB.

2. Coznanue cpebl pa3ieieHus MPOMEKYTOYHON TUIOTHOCTH MEXTY IMIIOTHOCTSIMU
pazzenseMbIX MUHEPaJIOB.

3. Co3aaHue HEOTHOPOIHOT'O MArHUTHOT'O TOJIS.

4. 3apsaaka 4acTHIl TEM WJIM UHBIM CIIOCOOOM.

15. Ilenbro 000TaTUTENHHBIX MPOIECCOB SBISETCS:

1. Beizenenue MeTaioB U3 XUMUYECKUX COEAMHEHUN U OT/EJIEHNE HEMETAUINYECKUX
KOMITOHEHTOB.

2. OuncTKa METaJNIOB OT HEXKEJIATSIbHBIX TPHMECEH.

3. Ortnenenue Moyie3HbIX MUHEPAJIOB OT BMEIAIOLIEH MOPO/Ibl U BPEAHBIX IpUMecei U
pazzieneHre KOMIOHEHTOB Ha Psijl MPOIYKTOB, IPUTOIHBIX JUI JaJbHENIIEeH nepepadoTKH.

4. l3BneuyeHHe OTJEIBHBIX COCTABIISAIOIINX TBEPIOTO MOJE3HOTO UCKOAEMOT0 € TIOMOIIBIO
pacTBOpPUTEIS.

=

Koumponvnas paboma Nel

HamnucaTps Ha3BaHWE MPOAYKTOB OOOTAIICHUS U JaTh UM OTPEIeIICHUS.

Hanucath ocHOBHBIE TIOKa3aTelId IPOAYKTOB oboramieHus. /laTh onpeeieHus U HalucaTh
(bOopMyITBI TSI UX OTIPEACTICHUSI.

Koumponvnas paboma No2

[To mpeacTaBneHHBIM JAHHBIM TOCTPOUTH CUTOBYIO XapakTepucTuky. [1o rpaduky
OTpeeNuTh: MaKCUMaJIbHBIN pa3Mep MaTepuaia B npole, cpeaHHi pa3Mep, peodiajaHue
YaCTHII, YACTHBIA BBIXOJ] KIACCOB.

Koumponvnas paboma Ne3

[TpuBecTu 3cKku3 000PYIOBAHMS HA BEIOOD JIsl TPOXOUYEHHUS, TPOOIICHUS UITH U3MEITbYCHHUSI.
Hanucath nmpuHIUn paboThl 000pYA0BaHUS, JOCTOMHCTBA U HEJOCTATKH.

Koumponvnas paboma Ne4

[TpuBecTH 3cKHU3 00OPYTOBAHHMS JIJIS TPABUTAIIMOHHOTO ¥ MAarHUTHOTO OOOTAIIICHHUS TTOJIC3HBIX
uckomnaembIx. HammcaThs mpuHIUN padoThl 000pYI0BaHUS, JOCTOMHCTBA U HETOCTATKH.

Hanucath 1 npeicTaBuTh CXeMaTUYHO MEXAHU3M JEHCTBUS (IIOTAIIMOHHBIX PEareHTOB.



Koumponvnas paboma Nes

Knaccudukanus oneparuii o6e3BokuBanus. VX HazHaueHUs1, JOCTOMHCTBA U HEJOCTATKH
onepauui.

Koumponvnas paboma No6

[TpuBecTH MPUHIMIHNAIBHYIO CXeMY 000TaIlleHUs] MATHETUTOBON PY/IBL.

IlpumepHnulit nepeuens mem u 3a0anuil 011 NOO2OMOBKU K IK3AMEHY:
Kakue cBolicTBa MUHEPAIOB UCIIONB3YIOTCS MPH PA3IMYHBIX METOAAX 00OTalIeHNs?
Korna Heo0XxoauMo NpUMEHATh MEXaHUYeCcKoe oboraieHue?
W3 xakux omeparuii COCTOAT MPOIecChl 00OTaIIeHus?
Kakue npoueccsl nepepaboTKi MUHEPAIBHOTO ChIPbsl HA3bIBAIOTCS MOATOTOBUTEIbHBIMU?
Kakue nporeccrl nepepaboTK MUHEPAILHOTO CHIPhsI HA3BIBAIOTCS OCHOBHBIMH?
Kakue npoueccsl nepepaboTKU MUHEPAILHOTO ChIPbsl HA3bIBAIOTCSA BCIIOMOTaTeIbHBIMU?
Kakue npoyKThsl 110J1y4aroT B pe3ybTaTe o0oraiieHus?

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

9. IlpuBenuTe KaueCTBEHHYIO CXeMY OOOralleHUs U CXeMY LIeNU amlaparos.

10. Yewm ompenensercsi KpyImHOCTb, A0 KOTOPOH MOJIE3HOE UCKOMAaeMOe IPOOUTCH,
u3MeNbyaeTcs nepen odorameHuem?

11. Tlouemy mpumeHsieTcs cTanuaibHoe Apobiaenne? UTo Ha3pIBaeTCs OTKPBITHIM U
3aMKHYTBIM LUKJIOM JApOoOsIeHus?

12. Kakwue anmapaTsl HCTIOIB3YIOTCS JUIs APOOIICHUS M U3METbUCHUS PY/Ibl?

13. B uem cocrouT HazHaueHHE ONepalnuii IpOXOUYeHHUs, Kiaccupukanuu?

14. Kakue anmapaTsl HCIIOJIB3YIOTCS ISl OTIEPALMi TPOXOYEHUs U Kiaccuukanuu?

15. Kaxue 3aKOHOMEPHOCTH JIeXKaT B OCHOBE IPaBUTALIMOHHOTI'O Mpolecca 00orameHus?
Knaccugukanus rpaBUTaIlHOHHBIX ITPOIECCOB.

16. UYro Ha3bIBaeTcs nporueccoM oTcaaku? OTcaouHble MAIIUHBI.

17. Kaxwue cuibl IeiCTBYIOT Ha MHHEPAJIbHBIE YaCTUIIH HA TOBEPXHOCTH KOHIICHTPAIIMOHHOTO
crona?

18. Kakwue moJie3Hble HCKOITaeMble 000TaMal0TCsl Ha KOHIICHTPAIIMOHHBIX CTOIaxX?
OborarieHne Ha BUHTOBBIX Celaparopax U KOHLUEHTPAIIMOHHBIX CTONAX.

19. UYro Takoe TspKenas cpena M KaKue THUIIBI TSDKENIBIX CPeJl BCTPEYaroTCs B TPAKTHKE
oOorareHus?

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

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

22. Knaccudukanus (GaoTallmOHHBIX MpolieccoB. B uem 3akimtouaeTcs npouecce (haoranun’?

23. Yrto Ha3BIBaeTCA KPAeBbIM YIIIOM CMaunBaHUS?

24. KaxoBo Ha3HaueHHE (PIOTAIIMOHHBIX PEAreHTOB, UX Kiaccu(puKanus?

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

26. Yro Ha3bIiBaeTcs npsMoil u oOpatHoii ¢uotanueit? Kakue onepauuu dnotanuu
Ha3bIBAIOTCSI OCHOBHBIMH, TIEPEYNCTHHIMHU, KOHTPOJIHHBIMU?

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

28. Knaccuduxanus (hiaoTaiMoHHbIX MaliuH. BeromorarensHoe (ioTarioHHOe
obopyoBaHue.

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

30. Kak pa3nmuyaroT MHHEpaJIbl IO MarHUTHBIM cBolicTBaM? Kakoii cuibl TpeOyroTest
MarHuTHBIE MOJIS JJIs1 MX oOoramieHus?

31. OTKpBITBIE ¥ 3aMKHYThIE MAaTHUTHBIE CUCTEMBI. MarHUTHBIE TIOJISI CENapaTopoB.

32. Kakue CcymecTBYyIOT THIIBI MArHUTHBIX CENapaTopoB?

33. MarHuTtHbIe cenapaTopsl JjIsl 000TalIeHNUs] CHIIBHOMAarHUTHBIX PY/I.

34. MarHuTHbIe cenapaTopsl 1y oOorameHus ciaboOMarHUTHBIX PY/I.

35. HazoBute MeTopbl U anmaparsl 00€3BOKHUBAHUS MMPOTYKTOB 00OTAIICHUSI.

NoakownE



Llenpto ;mabopaTopHbIX pabOT MO JaHHOW AWCHUIUIMHE SBISETCS MPAKTHYECKOE
03HAa-KOMJIEHHE CTYICHTOB C PA3IUYHBIMU IPOIECCAMH M METOJAaMH OOOTaIleHUs IMOJIE3HBIX
HCKOIAEeMBIX, a TAK)Ke MOJIyUYCHHE HAaBBIKOB 110 BHIIIOJHEHHIO Pa3JIMYHBIX OMBITOB. B wacTHOCTH,
CTYACHT JIOJKEH YMETh MPaBHJILHO 000CHOBATH MPUMEHEHHUE MPOLIECCa WIIM METO/1a 000TaleHUs
JUIS 3aJJaHHOTO THUIA PYJbl, PACCUUTATh OCHOBHBIC ITOKAa3aTeNN OOOTAICHHS WM TPE/ICTABUTDH
UHIWBUAYAIbHBIA OTYeT. Bce TodydeHHBIe SKCIepUMEHTAIbHbIE JaHHBIE HEOOXOIMMO
NPOAaHAM3UPOBATh, IPOBEPUTH BBHIOJIHEHA JIM OCHOBHAS LENb pPabOTHl, CHOPMYIHPOBATH
BBIBOABI. EciaM momyueHbl HU3KHE TEXHOJOTHUYECKHE TIOKa3aTenu oOoramieHusi, ykKaszaTh
BO3MOJKHBIC IPHYMHBI U ITyTH TTOBBIIICHHUS OKa3aTeIeH.

[Tpu BeIONTHEHNH PAOOT CTPOrO COOIIIOIATH MTPaBHUiIa TEXHUKH O€30MTaCHOCTH U HH-CTPYKIHH
1o paboTe ¢ anmaparypoii.

[TepeueHs 1abOpaTOPHBIX padOT:

N3y4yenue paboOTHI IEKOBOI JPOOHIIKM M IPOU3BOJICTBO CUTOBOTO aHAJIH3a

N3yuenne paboThl THPAIIMOHHOTO TPOXOTA U orpeeseHne 3P (HEeKTUBHOCTH TPOXOUCHUS
N3y4enue mporecca U3MENbUYEHHS Py B IIAPOBOIl MEJIbHUILIE

OO0orarenue KeJle3HbIX Py Ha MAarHUTHOM CEIapaTope

OoorareHne moJIMMeTaUINYECKUX Pyl 10 CXeMe MPSIMOM CeNIEKTHBHON (IIOTAIH
OboranieHre moIe3HbIX UCKOMAEMbIX Ha KOHIIEHTPAIIHOHHOM CTOJIE.

ok wdE



puioxenne 2

OIIeHO‘leIe cpeacrea Jid MpoBEACHUSA l'[pOMC)KyTO‘lHOﬁ aTTeCTallun

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

Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUIA

OneHouHBIE CpescTBa

OIIK-4 Cnoco0eH ¢ ecTeCTBEHHOHAYYHBIX MO3ULNI OLIEHUBATH CTPOEHHE, XHMHYECKUIl H MUHEPAJIbHBIH COCTAB 3¢eMHOIl KOpPbI, MOpdoIoruyecKue
0CO0EHHOCTH U TeHeTHYeCKHe THIIBI MeCTOPOKIeHUI TBEPAbIX M0JIe3HBIX HCKONAeMbIX NPH PellleHNH 33124 M0 PAIIMOHAJIBLHOMY M KOMILIEKCHOMY

O0CBOCHUIO I'€O

€CYPCHOT0 MOTEHIHAJIA HeJIp

OIIK-4.1

[IpuMeHsAeT XMMUYECKUN U MHUHEPAIbHBIN
COCTaB 3€MHOM KOpbI, OCHOBHBIE CBOWCTBa
MHHEPAJIOB PA3JIMYHBIX KJIACCOB U IJIaBHBIE
TUIIBI Py U TFOPHBIX MOPOJ IJIsl PELICHUS
3a]1a4 110 OCBOEHUIO HEIP

Pewiumo 3a0auy:

OnpenenuTh MacCOBYIO JIOJIIO MEJIU B KOHIICHTpATE, COCTOSIIEM U3 MUPUTA U MUHEPAJIOB,
YKa3aHHBIX B Ta0IuIE (110 331aHUIO)

Pewiump 3a0auy:

OnpenenuTh TEXHOJIOTHYCCKHUE MTOKA3aTeIH 000TaEHUS METHON PY/IbI:

- BBIXOJ1 MEJTHOTO KOHLIEHTpaTa,

- BBIXOJI XBOCTOB,

- Maccy XBOCTOB,

- U3BJICYCHUE MEIH B MEIHBIN KOHIICHTPAT,

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

Pe3ynbpTaThl pacuera TEXHOJOTUUYECKHX MTOKa3aTesei 0(hOPMUTh B BUJIE CTAaHAAPTHOU
TaOIULIBL.

Ornpenenutb MapKy METHOTO KOHIIEHTpaTa U3 TaoJI.

Pewumbs 3a0auy:

OrnpeaenuTh MacCOBYIO JIONIO IIMHKA B KOHIIEHTPATE, COCTOSIIEM U3 MTUPUTA U MUHEPAJTIOB,
yKa3aHHbBIX B Ta0MIIe (110 3a/1aHHIO)

Pewiums 3a0auy:

Paccunrtars TeXHONMOTHUECKHE TTOKa3aTeu oboranieHus GIoTalMOHHOTO 11exa. Pe3ynpTaThl
npeacTaBuTh B Tabnmie. Mcxomaasie nanubie: maccoBas aois Cu B pyne — 0,9 %, B
koHneHTpare — 20 %, B xBoctax — 0,1 %.

Ilepeuens meopemuueckux 60npocoé K IK3ameny:

1. Kakue mporiecchl nepepaboTKi MHHEPAIBHOTO ChIPhs HA3bIBAKOTCS MTOATOTOBUTEIHLHBIMU?
2. Kakwue nporieccol nepepaboTKi MHHEPATBLHOTO ChIPhS HA3bIBAIOTCS OCHOBHBIMU?




Kon

WNHnukaTop AOCTHIKEHUS KOMITETCHITHI

O11eHOYHBIE Cpe€acTBa

NEePBUYHYIO 00pabOTKy 00pa31oB

. Kakue npoaykTsl mosmydaror B pe3ysibTaTe 00orameHus?

HUHIMKATOpa
3. Kakue nporuieccsl nepepadoTKu MUHEPAIBHOTO ChIPbsi HA3bIBAIOTCS BCIIOMOTaTEIbHBIMH?
4. CymHoCTb, INIaBHbIE 0COOEHHOCTH U KJaccu(UKalus 000raTUTEeNbHbIX IIPOLECCOB.
5. OcHoBHBIE (PaKTOPHI, BIUSIONIUE HA BEIOOP METO/1a 000TaIICHUS.
6. Kakue npoyKThl oJIy4aroT B pe3ybTaTe ooorameHus?
7. YeM omnpenensieTcs NpeesibHO BO3MOKHAS MaccoBas J10J1sl LIEHHOIO KOMIIOHEHTA B
KOHIIeHTpaTe?
OIIK-4.2 Bianeer METOIaMU npakTuieckon | Ilepeuens meopemuueckux 60npocoe K IK3ameHy:
JIMAarHOCTUKM MHHEpajioB pyJl, TropHbIX | 1. Kakue cBolicTBa MUHEpPaIOB UCIOJIB3YIOTCS NP Pa3IMYHBIX METOAAX 00orameHus?
opoa, KJaccupuKanuen u | 2. Korna HeoOX0AUMO MPUMEHSATh MEXaHWYeCKoe oboramienne?
XapaKTepUCTUKOU rinaBHbIX | 3. M3 Kakux onepanuii cCOCTOSAT MpoLecchl odboramieHus’?
0p01000pa3yroInX u pyausbIx | 4. Kakue nponeccsl nepepaboTKi MUHEPAIbHOTO ChIPhsl HA3bIBAIOTCS IOATOTOBUTENbHBIMU?
MUHEPAJIOB, BEJIET nepBuuHylto | 5. Kakue mporecchl nepepaboTK MUHEPAJILHOTO ChIPbsl HA3bIBAIOTCSI OCHOBHBIMU?
JOKYMEHTAI[MI0  TOJEBBIX JaHHBIX M | 6. Kakue mpoiieccel nepepadoTKH MUHEPAIBbHOTO ChIPbsl Ha3bIBAIOTCS BCIIOMOTATEIbHBIMU?
7
8

. UeMm ompepensercst mpeIeIbHO BO3MOXKHASI MACCOBAsI JIOJIS IIEHHOTO KOMITOHEHTA B
KOHILIEHTpaTe?

9. [lpuBenuTe KAYECTBEHHYIO CXEMY OOOTAIICHHSI M CXEMY IICTIH aIllapaToB.

10. Yem ompenensieTcss KpymHOCTh, 10 KOTOPOH MOJIE3HOE HCKOTaeMoe IPOOUTCH,
u3MeNbyuaeTcs nepes odorameHueM?

Ilpumepnwie npakmuueckue 3a0anus 0asa IK3AMEHA:

CocTaBuTh cXeMy JUIst 00OTaIIeHus PyIabl

Buvinonnume 3a0anue:

OnpenenuTh TEXHOJIOTHYECKHUE MTOKA3aTeIH 000TaleHUs KeJIe3HON Py/IbL:
- BBIXO/JI JK€JIE3HOT'O KOHIICHTPATa,

- BBIXOJ1 XBOCTOB,

- Maccy XBOCTOB,

- U3BJICUCHHE JKEJIe3a B JKEJIE3HbI KOHIIEHTPAT,




Kon
WHJMKaTOpa

WNHnukaTop AOCTHIKEHUS KOMITETCHITHI

O11eHOYHBIE Cpe€acTBa

- U3BJICUCHUE JKeJIe3a B XBOCTBI ISl YCIIOBUH, YKa3aHHBIX B Ta0I.
Pe3ynbrarhl pacuera TEXHOJIOTHUSCKUX MOKa3aTeliel 0pOPMHUTh B BHJIC CTaHIAPTHOMN
TaOIALIBI.




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

[Tpomexxyrounast arTecTanuss N0 JucHMIUIMHE «OO0OrameHne IMOJE3HbIX HCKOMAeMBbIX)
BKJIIOYAET TEOPETHUUECKUE BOIIPOCHI, T03BOJIAIOLINE OLIEHUTh YPOBEHb YCBOEHHS 00y4arOLUMUCS
3HaHUH, W TPAKTHYECKHE 3a/JaHUs, BBIABISIONIME CTENEHb CHOPMUPOBAHHOCTH YMEHHHA W
BJIJICHUH, IPOBOJUTCS B POPME IK3aMEHa.

DK3aMeH 10 JAHHOW JIUCIMIUIMHE IMPOBOAUTCS B YCTHOH (opMe MO SK3aMEHAIIMOHHBIM
OuneraM, KaXKAblil U3 KOTOPBIX BKIIIOYAET 2 TEOPETUYECKHUX BONPOCA M OJHO IMPAKTHUECKOE
3a1aHKeE.

OK3aMeH MpOBOAMUTCSA MO OwuseraMm, OXBaThIBAIOIIMM Bech MNpoWJeHHbIM Marepuain. [lo
OKOHUYAHUU OTBETA 3K3aMEHATOpP MOXET 3a/aTh CTYJEHTY JAOIOJIHUTEIbHBIE M YTOYHSIOLINE
Bonpockl. lonokuTeNnbHBIM Takke OyAeT CTpeMJIEHHE CTYACHTA U3JIOKUTh Pa3IMYHbIE TOYKH
3peHHsl Ha paccMaTpUBAacMyIO MpoOJieMy, BBIPa3uTh CBOE OTHOLICHHE K HEW, NPUMEHHTH
TEOpPETUYECKHE 3HAHUS 110 COBPEMEHHBIM Ipo0sieMaM 000TallleHus 0JIEe3HbIX HCKOMAeMbIX.

[Toxazarenu v KpUTEpUHU OLIEHUBAHUS YK3aMEHA:

— Ha OIEHKY «OTIU4YHO» (5 O6amioB) — oOydaroIIuics TMOKa3bIBa€T BBICOKHM YPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIIUMH, T.€. CTYJEHT, IPEICTAaBIISIET BCECTOPOHHEE, CUCTEMATUYECKOE
U NIyOOKOe 3HaHHe y4eOHO-IIPOrpaMMHOT0 MaTepuasna, yMeHHe CBOOOIHO BBITIONHSATE 3a/1aHUS,
MPEAYCMOTPEHHBIE TPOrPaMMOi, YCBOMBIIMK OCHOBHYIO M 3HAKOMBIA C JOMOJHHUTEIBHON
JUTEepPaTypoid, pEKOMEHI0BaHHOM nporpammoit. Kak mpaBuio, olieHKa «OTIMYHOY BBICTABIIAETCS
CTyJICHTaM, YCBOMBIIMM B3aWMOCBSI3b OCHOBHBIX TMOHATUNA AUCIUIUIMHBI B UX 3HAYCHUU IS
npuodperaeMoii npodeccuu, MPOSBUBIIUM TBOPUYECKUE CIOCOOHOCTH B TOHMMAHUU, U3JI0KEHUU
Y MCIIOJIb30BaHUU y4eOHO-ITPOrpaMMHOTO MaTepuana.;

— Ha OLEHKY «xopomo» (4 Oamna) — oOydaroIUiCs TMOKa3bIBa€T CPEAHUM YPOBEHD
cOpPMUPOBAHHOCTH  KOMIETEHLIMH, T.€. CTYAGHT MpEACTaBIsSET I[IOJIHOE  3HaHUE
yueOHO-TIPOrPaMMHOT0 MaTepuaia, YCHEIIHO BHITOIHSIONNI MPeIyCMOTPEHHbBIE B MIPOTrpaMMe
3a/laHusl, YCBOMBIINI OCHOBHYIO JINTEPATYpy, PEKOMEHOBaHHYIO B mporpamme. Kak npasuo,
OIIEHKA «XOPOUIO» BBICTABISETCS CTYJEHTaM, MOKA3aBIIMM CHUCTEMATHUYECKUI XapakTep 3HAaHUU
[0 JUCHUIUIMHE U CHOCOOHBIM K MX CAMOCTOSATEIbHOMY IONOJHEHHIO U OOHOBJIEHHUIO B XOJI€
nanpHeimeil yue6Hoi paboTsl U MpohecCHOHATBHON 1eATeIbHOCTH;

— Ha OLIEHKY «YIOBJIETBOpUTENTHHO» (3 Oamia) — oOydaroIMiicss MOKa3bIBaeT MOPOTOBBIN
ypoBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUH, T.€. CTYAEHT, MPEJCTaBIsieT 3HAHHUS OCHOBHOTO
y4eOHO-TIPOrPaMMHOTO Marepuaia B 0o0beMe, HEOOXOAMMOM IS JajbHeWIed ydeObl u
npencTosimell paboThl MO CHENHATBbHOCTH, CIPABISIIONIMICS C BBIMIOJHEHUEM 3aJlaHuM,
MPEAYCMOTPEHHBIX MNPOrpaMMOM, 3HAKOMBIA C OCHOBHOW JIMTEPATypOM, PEKOMEHIOBAHHOU
nporpamMmmoil. Kak mpaBuio, oOIEHKa «yIOBJIETBOPUTENBHO» BBICTABIAETCS CTYICHTAM,
JIOMYCTUBIIMM TOTPEIIHOCTH B OTBETE€ HA 3K3aMEHE M IPHU BBINOJHEHUU HK3aMEHAIlMOHHBIX
3aJjaHui, HO 00Jaal0IKUM HEOOXOIMMBIMU 3HAHUSMHU JJI1 UX YCTPAHEHUS IMOJ] PyKOBOJICTBOM
MpenoiaBarTelis;

— Ha OIIEHKY «HEY/JOBIECTBOPUTENbHO» (2 Oanmna) — pe3ynbTar OO0ydeHHsl He JOCTUTHYT,
oOyJaromuiicss He MOXKET IOKa3aTh 3HAaHUS HAa YypPOBHE BOCHPOU3BENEHUS H OOBSCHEHUS
nH(popMaIy, He MOXET MOKa3aTh WHTEJUICKTyaJIbHbIE HABBIKM PEIICHUS MPOCTHIX 3ajad, T.C. Y
CTyJeHTa, 0OHAPYKUBAIOTCA MPOOEIBI B 3HAHUSAX OCHOBHOTO y4E€OHO-TIPOTPaMMHOTO MaTepuaa,
JOCTUTHYTHI TPUHIMIHAIbHBIE OIMMOKH B BBIMIOJHEHUH TPETYCMOTPEHHBIX MPOrpaMMOin
3aJJaHuH.

Ha OIICHKY «HEYIOBJIETBOpUTEIbHO» (1 0amr) — oOyJaronuiicss He MOXKET IMoKa3aTh 3HAHUS Ha
YPOBHE BOCIPOU3BEICHUS U O0BSICHEHHSI HH(POPMAIIUHU, HE MOXKET MMOKa3aTh UHTEIUICKTyalIbHbIS
HAaBBIKH PEIIECHUS MTPOCTHIX 3a7ad.






