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JIner akryaauszanuu padoueil mporpaMmbl

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

IIporokomor 20 1. Ne

3aB. kadeapoii I/I.A.ﬁ)I/IH_II/IH

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2023 - 2024
yueOHOM rofy Ha 3aceqaHuu Kadeapsl ['eonoruu, MapKIenaepcKoro 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 roy Ha 3aceqaHuu Kadeapsl [ 'eooruu, MapKIneiaepcKkoro jieia u 00orameHus

IIporokomor 20 1. Ne

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

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st 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, odcyxaeHa u ogoopena 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.?pI/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/IHJI/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

pI(SAI (O

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

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

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

Xumus
duzuka

HNudopmartuka

T'eonorus

3Hanus (YMEHUS, BIaJICHUS), MOTYICHHBIC TTPH M3yYEeHUHW TAHHOW IUCIUILIMHBI OyIyT
HEOOXOIUMBI 17151 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

[IpounzBoacTBEHHAS - IPEAAUIIIOMHAS TIPAKTUKA

[ToaroroBka Kk ciade u cjaua rocyapCTBEHHOT0 SK3aMeHa

DKOHOMMKA U MEHEKMEHT T'OPHOI'0 IIPOU3BOICTBA

["opHOTIPOMBITIIEHHAS SKOJIOTUS

JloGbI4a CTPOUTENBHBIX TOPHBIX TIOPOJT

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

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00y4eHu st

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

Kon nnnukaTtopa

I/IHI[I/IKaTOp JOCTHIKXCHHUA KOMIICTCHIIMH

OIIK-4 Cnoco0eH ¢ ecTeCTBEHHOHAyYHBIX IO3UIMHA OLEHUBATh CTPOEHUE, XMMUYECKUH U
MHUHEpaJIbHBIA COCTaB 3€MHOH KOpBI, MOP(OIOrnYeckue 0COOEHHOCTH M I'€HETUYECKUE THIIBI
MECTOPOKACHUM TBEPJBIX MOJE3HBIX MCKOMAEMBIX MPH PELIEHUH 33Jad MO pallOHAIbHOMY U
KOMIUIEKCHOMY OCBOEHUIO T€0PECYPCHOTO MOTEHIIMAIA HEAP

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

OIIK-4.2 Biageer MerogaMu MpakTUYECKOM NUArHOCTUKU MHUHEPAIOB Py, TOPHBIX

TIOPOJI, KJaccuukanuen " XapaKTEPUCTUKOMN TJIaBHBIX
Mopo0o0pa3ylIUX U PYIHBIX MHHEPAJIOB, BeAeT NEPBUYHYIO
JTOKYMEHTAIIHIO ITOJIEBBIX JAHHBIX U IIEPBUYHVIO 00pabOTKY 00pa3IoB




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 5 3adyeTHbIX enuuuil 180 akaa. 4acoB, B TOM
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 TEXHOJIOIMM OPUEHTHUPYIOTCS HAa OpraHU3alUio
00pa3oBaTeNbHOTO  MpoOLlecca, MPEANONAralIilyl0 MPAMYI0  TPaHCISALUI 3HAHUA  OT
IpenoiaBaTess K CTyIeHTY (IIPEeUMYLIECTBEHHO Ha OCHOBE OOBSICHUTEIHHO-MILTIOCTPATUBHBIX
METOJIOB 00yueHHUst). YueOHas AesITeNbHOCTh CTYJ€HTa HOCUT B TaKHX YCJIOBHUAX, KaK MPaBUIIO,
PENpONYKTUBHBIA XapaKTep.

@opmbl y4eOHBIX 3aHATHH C UCIIOJIb30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHI:

Wudopmanmonnas JeKnus — [OCIENOBATEIbHOE H3JIOKEHHE MaTrepuaja B
TUCIUIIMHAPHON JIOTHKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BepOaIbHBIMU CpEICTBAMU
(MOHOJIOT Mpeno1aBaTes).

CeMunap — Oecezia rpenojaBaTelis U CTYACHTOB, OOCYXACHHE 3apaHee MOATOTOBICHHBIX
COOOIIEHUH 1O KaXIOMY BONPOCY IUIAHA 3aHATHS C €OUHBIM JUIsl BCEX IE€PEYHEM
pPEKOMEH1yeMOl 00513aTeIbHON U JOMOTHUTEIBHOMN JTUTEpaTyphl.

[IpakTuueckoe 3aHsTHE, OCBSIIEHHOE OCBOECHUIO KOHKPETHBIX YMEHUH U HAaBBIKOB I10
MPEAI0KEHHOMY aJITOPUTMY .

2. TexHomoruu mpoOIEMHOTO OOyUYEHUSI — OpraHu3anus o0pa3oBaTEeILHOrO IMpolecca,
KOTOpas MpeJnoaracT MoCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3AaHUE YUEOHBIX MPOOIEMHBIX
CUTYalUH JUIsl CTAMYJIMPOBAHUS AKTUBHOW M03HABATEIbHON AESATEIbHOCTHU CTY/IEHTOB.

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

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

Jlekiusi «BABoem» (OWMHapHas JieKHMs) — H3JIOXKEHHEe MaTepuaia B ¢opme
JUAJIOTMYECKOT0 O0IleHus1 JABYX IMpernojaBaTeniell (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, 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 — MOJIETMPOBAHUE PARTUYHBIX CUTYallUid, CBA3aHHBIX C BBIPAOOTKOW U
NPUHSATHEM COBMECTHBIX PEIICHHH, 00CYXKIEHUEM BOIIPOCOB B PEKUME «MO3TOBOTO IITypMay,
PEKOHCTPYKIIMEH (QYHKIIMOHATLHOTO B3aUMOJICHCTBYSI B KOJIJICKTUBE U T.I1.

PoneBas urpa — uMHTalUs WIM PEKOHCTPYKIHUS MOJEIEH pPOJIEBOTO IOBEICHUS B
MPEIOKEHHBIX CLIEHAPHBIX YCIOBUSX.

4. TexHOJOru: MPOEKTHOro0 OOy4YeHHMsS — OpraHu3aIs 00pa30BaTENBHOTO IMpolecca B
COOTBETCTBUHU C QJITOPUTMOM IIOATAIHOTO pPELICHUS MPOOJEMHONM 3aJaydl WM BBITOJTHEHUS
yuebHoro 3ananus. [IpoekT npenmnongaraet COBMECTHYIO y4eOHO-IT03HABATEIBHYIO IS TEILHOCTh
TPYIIIbI CTYECHTOB, HANPAaBICHHYIO HA BBIPAOOTKY KOHLIEMIMH, YCTAaHOBJICHHUE IeNIeH U 3a1ad,
(bOpMYyIUPOBKY O0XXHJIa€MBIX PE3yJIbTAaTOB, ONpPEICICHHUE MPHUHIMIIOB U METOJIUK PpEeIICHUS
MOCTABJIICHHBIX 3aJ]a4, IUIAHUPOBAHUE XoJa palbOThl, MOUCK JOCTYMHBIX M ONTHUMAJIbHBIX
pECypCcoB, MO3TANHYIO peaju3aluio IJIaHa paboThl, MPE3EHTALMIO PEe3yJbTaTOB PalOOTHI, HX
OCMBICJICHHE B Pe(IICKCHIO.

OcCHOBHBIE TUTIBI TPOEKTOB:

HccnenoBaTenbCKuil TPOEKT — CTPYKTypa NpuOMmkeHa K ¢Gopmary HAy4dHOTO
UCCIIeIOBaHMs (JI0Ka3aTeNbCTBO AKTYyaJIbHOCTH TEMbI, ONpEJCICHHe HAayYHOH MpoOJIeMBbl,
npeaMera U oOBeKTa HMCCIEeNOBAaHMA, LENed W 3aJad, METOJOB, MCTOYHHUKOB, BBIIBHKCHUE
TUIO0TE3bl, 000011IeHUE Pe3yTbTAaTOB, BBIBOIbI, 0003HAUEHUE HOBBIX MTPOOIIEM).

TBopueckuil MpoeKT, Kak MpaBUJIO, HE UMEET AETAIbHO NPOPAOOTAHHOM CTPYKTYpBHI;
yueOHO-TI03HABATENbHAS JEATEIIbHOCTh CTYIEHTOB OCYILECTBISETCS B paMKax pPaMOYHOTO
3aJJaHusl, TOTYUHSSACH JIOTUKE U HHTEPECAM YYaCTHUKOB IPOEKTA, )KaHPY KOHEYHOTO pe3ybTara
(razera, puUIbM, PA3AHUK, U3JAHUE, IKCKYPCHUS U T.I1.).

WudopManoHHBI MPOEKT — y4eOHO-TIO3HABATENbHAS JICATEIBHOCTh C  SIPKO
BBIPQXEHHON 3BPUCTUUECKON HAMPABICHHOCTHIO (ITOUCK, OTOOp U cUCTeMaTu3anus HGopMauu
0 KaKkoM-TO O0BEKTe, 03HAKOMJICHHE YYaCTHHKOB IPOEKTa C ITOH MH(OpMAIUel, ee aHaU3 U
o0o011eHue 115 pe3eHTauu 6osee HIMPOKON ayTUTOPHHN).

5. HTepakTHBHBIE TEXHOJIOTHH — OpraHU3anus 00pa3oBaTENLHOTO MPoIecca, KOTopast
IperonaraeT akTUBHOE U HEIMHEHOe 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  0Opa30BaTENbHBIX  TEXHOJOTHH.
WHTEepakTHBHOCTH MOJpa3yMeBaeT CyOBEKT CyObEKTHbBIE OTHOILLIEHUS B X0 00pa3oBaTeIbHOIO
npolecca 1, Kak cieicTBre, GopMHpoBaHHE caMOpa3BUBaKOLIEiiCs HHPOPMAIIMOHHO-PECYPCHOM
CpeJBl.

@opMbI yUeOHBIX 3aHSATHH C HCIIOJIB30BAaHUEM CIICHUAIN3UPOBAHHBIX WHTEPAKTHUBHBIX
TEXHOJIOTHM:

Jlexuusi «0OpaTHON CBS3M» — JIEKIUS-TIPOBOKAIMs (M3JI0KEHUE MaTepHalia ¢ 3apaHee
3arJIaHUPOBAHHBIMU omnokamn), nexkuus-oecena, JEKIMS-IUCKYCCHS,
JEKIUA-TIPECCKOH(PEPEHITHSI.

CemuHap-IuCKyccusi — KOJUIEKTUBHOE OOCYXKIEHHE Kakoro-iubo CIIOpHOTO BOIpOCa,
npoOJeMbl, BBISABICHHE MHEHWUH B Tpynme (MEXrpYNIOBOW JHANOr, IUCKYCCHSI Kak
CIIOp-/IUAJIoT).

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

@®opmMbl Y4eOHBIX 3aHATHH C MCHOJIb30BAHUEM HH(POPMAMOHHO-KOMMYHUKAIIHOHHBIX
TEXHOJIOTHIL:

Jlekuus-Bu3yanu3anusi — U3JI0XKEHUE COAEP)KaHUS COMPOBOXKAAETCS Ipe3eHTALUeH
(eMoHCTpaleil yueOHbIX MaTepHalioB, MPEICTABICHHBIX B PAa3IMYHBIX 3HAKOBBIX CUCTEMAX, B
T.4. WUTIOCTPATUBHBIX, IPahUIeCcKuX, ayHo- U BUICOMATEPHAIIOB).

[IpakTuueckoe 3aHATHE B (QOpME TMpe3eHTAMH — TMPEACTAaBICHUE pe3yJbTaToOB

MTNOEKTHOU UTTU UCCTIATTORATATRCKOU TedTeTRHNCTU ¢ UCTIOTRRORAHUAM CTIATTUATTURTNORATHEIY



IIPOrPaMHBIX CpEL.

6 YueOHO-MeTOAuYecKOe 00ecreueHHe caMOCTOSITeIbHOM padoThI 00y4Yalomuxcst
[Ipencrasneno B npuioxeHuu 1.

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

8 YueOHo-MeTOAHYecKOe M MHPOPMAIMOHHOE 00ecnevyeHue JUCIUIITIMHBI (MOYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. ABnoxuH, B.M. OcHOBBI 000TaIl[CHUs MTOJIE3HBIX UCKOIAEMBIX ;| YUCOHHK : B 2 ToMax /
B.M. ABnoxun. — 4-e u3n., crep. — Mocksa : ['opHas kHura, [0. 1.]. — Tom 2 : TexHonoruu
oborarmeHus moie3Hbix uckomaeMbix — 2017. — 312 ¢. — ISBN 978-5-98672-465-2. —Pexum
nocryna: https://e.lanbook.com/book/111337

2. JHeroms, E.IO., HlaBakymea, O.Il. OOorameHue TMOJE3HBIX HCKOMAEMBIX
[Onekrpon-HbIi pecype] : yuebHOe mocobue /| MI'TY. - Maruuroropck: MI'TY, 2016. - 1
AJIEKTPOH. OTIT. JIUCK (CD-ROM) — Pexum JOCTYyTIA:
https://magtu.informsystema.ru/Marc.html?locale=ru

3. OOorarmieHne IMOJIC3HBIX HCKOMAEMBIX [DIIEKTPOHHBIN pecypc]: ydeOHoe mocodue
/NykunaK.U., AxymxunB.I1., MykinakoaA.H. - M.: HUL] UH®PA-M, 2016. - 224 c. - Pexxum
nocryma: http://znanium.com/catalog.php?bookinfo=501567 - 3arm. c¢ o3kpana. —ISBN
978-5-16-010748-6.

0) JlonmosiHuTeIbHAS JIUTEPATYpA:

1. Copoxun, M.M. ®rnoranuoHHbIE METONbI oOOOTaIleHHs. XUMHUYECKHE OCHOBBI
durotanuu : yueonoe mocodue / M.M. Copokun. — Mocksa : MUCHUC, 2011. — 411 ¢. — ISBN
978-5-87623-237-3. — Pexum noctyna: https://e.lanbook.com/book/2073

2. Kapmasun, B.B. MarautHele, 3JE€KTPHUECKUAE U CIIEIUATBHBIE METOJBI 00OTAIICHUS
TOJIC3HBIX MCKOMAaeMbIX | yueOHuK : B 2 Tomax / B.B. Kapmasun, B.W. Kapmazun. — 3-e u3n.,
crep. — Mocksa : ['opnast kuura, [0. r.]. — Tom 1: MarHuTHbIE U DJIEKTPUUECKUE METOJIbI
oOorameHus mone3Hbx nckonaemMorx — 2017, — 672 ¢. — ISBN 978-5-98672-458-4. — Pexum
noctyna: https://e.lanbook.com/book/111394

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

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

5. A6pamoB A.A. TlepepaboTka, oboraiieHre 1 KOMIUIEKCHOE UCTIOIb30BAaHUE TBEP-IBIX
noJie3HbIX uckomnaembix. T.1 [Ipomeccs anmapatsl: YueOnuk. M.: MI'TYVY, 2004. — 471 c.

6. AGpamoB A.A. IlepepaboTka, oboraiieHre 1 KOMIUIEKCHOE UCTIOIb30BAaHUE TBEP-IBIX
none3nbix uckonaeMbeix. T.11 Texnomorust oboramieHust MoJIe3HbIX HCKOMAEMBIX: YUeOHHUK. M.:
MITYVY, 2004.—-471c.

7. A6pamoB A.A. TexHONOTHS IepepadOTKH ¥ oborameHus pya: Y4ed. mocoo6. B 2 kH. —
M.: U3pateasctBo MITY, 2005.

8. Kapmasun B.B. MarautHbIe, 3JIeKTpHYECKHE U CIICITUAIBHBIE METOJbI 000TaICHUS
noJie3HbIX UcKkomaembix (21) / M.: MITVY, 2005.

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

10. CnpaBounuk mo oboramenuto pya. B 3 1. /Ilon pen. bormanora O.C.-2-¢ u3n.,
nie-pepad. u non. — M.: Henpa, 1983.

11. Bapckuit M. /[. OnrTuMmu3aniys mporeccoB pa3AesieHUs 36PHUCTHIX MaTEPHAIIOB. -
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M: Henpa, 1978 r.

12. beapanp H.I'., CxopobGoraroBa JI.M. IlepepaboTka W Ka4eCTBO IOJIE3HBIX
uckonaembix. — M.: Henpa, 1986.- 296 c.

13. ABxoxud B.M. OcHoBBI oOorameHus nojae3HbIxX uckomaeMbix. T1: OdoraTurenbHble
nporeccel: Yuebnuk. M.: MI'TY, 2006 — 417 c.

14. Tlepuonuueckue uznanusi: «OborameHue pya», pedepaTuBHbIN KypHal «['opHOE
neno», «["opHbIii )xypHam», «/3BecTus BRICIINX Y4eOHBIX 3aBEACHUI.

B) MeTonuyeckue ykazaHusi:

1. Herogs E.IO., HlaBakyneBa O.Il. OcHOBBI 00OramieHHs IOJIE3HBIX HCKOMAEMBIX:
WNHCTpyKIMs 10 BBITTOJIHEHHIO JIAOOPATOPHBIX padoT I cTyAeHTOB crenuanbHoctu 21.05.04
Bcex Gpopm oOydyenns.— M31-Bo Marautoropck. roc. Text. yH-ta uM. .. Hocosa, 2016. —40 c. —
Pesxxum nmocryma: https://newlms.magtu.ru/course/view.php?id=75768#section-5

2. Jlerons E.JO., IlaBakyneBa O.I1. IlepepaboTka TONE3HBIX HCKOIAEMBIX
[Dnekrpon-Hblil pecype] : npaktukyMm / MI'TY. - Marautoropck : MI'TY, 2017. - 1 s1ekTpoH.
omt. guck (CD-ROM) — Pexxum nocryna: https://magtu.informsystema.ru/Marc.html?locale=ru

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypcebi:

https://e.lanbook.com/book/111337 Asmoxun, B.M. OcHOBEI 00OramieHus MmoJe3HbIX
UCKOMaeMbIX | yueOHHK : B 2 ToMax / B.M. ABnoxun. — 4-¢ u3n., crep. — Mocksa : ['opHas
KHHTA, [0. T.]. — Tom 2 : TexHomoruu odoraieHus moixe3Hbix uckomnaemeix — 2017. — 312 ¢c. —
ISBN 978-5-98672-465-2.

https://magtu.informsystema.ru/Marc.html?locale=ru leroas, E.1O., IllaBakysesa,
O.I1. OborarieHue MOJIE3HBIX HCKOMAEMbIX [ DJIEKTPOHHBIH pecypc] : yueOHoe mocodue / MI'TY.
- Maruaurtoropck : MI'TY, 2016. - 1 snektpon. ont. guck (CD-ROM)

http://znanium.com/catalog.php?bookinfo=501567 OGoramieHne TOJIC3HBIX
UCKOTIaeMbIX [DnekTpoHHbI pecypc]: yuebHoe mnocobue /JlykunaK.U., SAxymkunB.I1.,
MyxknakoBaA.H. - M.: HUL] UH®PA-M, 2016. - 224 c.

https://e.lanbook.com/book/2073  Copokun, M.M.  ®noTanHOHHBIE  METOJIBI
oboraieHus. XuMHYECKUe OCHOBBI (utotanuu : yaeoHoe nocodue / M.M. CopokuH. — Mocksa :
MUCHC, 2011. — 411 c.— ISBN 978-5-87623-237-3.

https://e.lanbook.com/book/111394 Kapmasun, B.B. MarHutHsle, 3J€KTpHYECKUE H
CTeIUalIbHBIC METObl OOOTAIllCHHs TMOJIE3HBIX MCKOMaeMbIX . yueOHWK @ B 2 Tomax / B.B.
Kapmasun, B.1. Kapmazun. — 3-e uzn., crep. — Mocksa : ['opnas kuura, [6. r.]. — Tom 1 :
MarHuTHBIC U JIEKTPUIECKUE METO Il 00OTaICHHSI TOJIe3HBIX HcKomaeMbix — 2017. — 672 c.
— ISBN 978-5-98672-458-4.
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MatepuraiabHO-TeXHUYECKOE 00eCrIeYeHNE IUCHUIUIMHBI BKIIFOYAET:

JlexuvoHHas aynuropus MynbTUMEAMIHBIE CPEACTBA XPAHEHMS, IIEepefadd |
npezcTaBieHus HHGopMauu

JlaGoparopuss MexaHuueckux ucnbiTanuid 1. JlabopaTopHasi ycTaHOBKa IIEKOBOM
JIpOOUIIKHY;

2. JlabopaTopHast yCTaHOBKa MEXaHUYECKOTO BCTPSIXUBATEJIS;

3. JlabopaTopHasi yCTaHOBKa LIIapOBOI MEJIbHUIIBL;

4. JlabopaTopHas yCTaHOBKa MEJILHUIIBI C BPAIIAIOIIEICS OChIO;

5. JlabopaTopHas yCTaHOBKa HHEPLIMOHHOT'O T'POXO0Ta;

6. CtanmapTHBINH HAOOP CHUT;

7. JJabopaTopHas (ioTallMOHHAs MaIINHA;

8. JlaGopaTopHbie rpaBUTALIMOHHBIE arnmaparsl (orcamounas MallliHa,
KOHIIEHTPALMOHHBIN CTOJI, BUHTOBBIE CENIapaTophl);

9. JlaGopaTOpHBIil MAarHUTHBIH Cemaparop.

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

[Tomemenne s XpaHeHUS U NPOPUIAKTHUECKOTO OOCIY)KHMBAaHUS  y4eOHOro
obopynoBanust Illkadsr g xXpaHeHHs Yy4eOHO-METOAMYECKONH TOKYMEHTAlMH, Yy4eOHOro
000pyI0BaHUS ¥ YI€OHO-HATJIATHBIX TTOCOOUH.

IIpunoxenne 1
YueOHO-MeTOAUYECKOE 00ecTieueHre CAaMOCTOSITeIbHOI padoThl 00y4arouxcs

[To mucnumuinne «O0orarieHue MoyIe3HbIX HCKOMAeMbIX » MPEIyCMOTpEeHa ayUTOpHAs U
BHEAyJIMTOPHAsl CaMOCTOsITeNIbHAs paboTa 00yJaromuxcsl.

CamocrosTenbHas paboTa CTyI€HTOB IOCTPOEHA TAKUM 00pa3oM, 4To B Ipoliecce padbo-Tbl
CTYACHTHI 3aKPCIUIAIOT 3HAHUA, ITOJIYUCHHBIC B IIPOLCCCE TCOPETHICCKOTO o6y11eH1/1$[, TEM CaMbIM
dbopMupyroT mpodeccuoHaNbHBIC YMEHHS 1 HaBBIKU.

B nporecce u3ydeHus AMCHUIUIMHBI OCYIECTBISAETCS TEKYIUH U IEPUOIUUECKUI KOH-TPOJIb
3a pe3ysbTaTaMH OCBOCHHs yueOHOTo Kypca. Tekymuii KOHTPOJIb OCYIIECTBIISIETCS
HEMOCPEACTBEHHO B IIPOIIECCE YCBOCHUS, 3aKPEIJIEHNs, 0000IEH s U CHCTEMaTU3alluy 3HaHUH,
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YMEHMM, BIIaICHNS HaBbIKAMU U I103BOJISIET ONIEPATUBHO IUAarHOCTUPOBATh U KOPPEKTUPOBATH,
COBEpILEHCTBOBATh 3HAHUS, YMEHUS U BJIaJICHUE HABBIKAMU CTYJIEHTOB, 00€CIIeYnBaeT
CTUMYJIMPOBAaHUE U MOTUBALUIO UX JEATEIBHOCTH HAa KaXKIAOM 3aHATUU. TeKyII1il KOHTPOJIb
OCYIIECTBIIsIETCS B JopMe YCTHOTO orpoca (codeceoBaHms).

[Teproardeckuii KOHTPOJIb [IETIh KOTOPOro 0000IIEeHNE U CUCTeMATH3AIHsI 3HAHH, TPOBEpPKa
3¢ (EeKTUBHOCTH YCBOEHHS CTYEHTaMU OIPEEIIEHHOI0, IOTHYECKU 3aBEPLUIEHHOT0 COIeP)KaHUsS
y4eOHOT0 MaTepuaa OCyIEeCTBIsAETCS B (hOpMe 3aIIUTHI JTaA0OPATOPHBIX, KOHTPOIBHBIX PadoT.

OneHouHble CpeACTBa AJIs MPOBEICHHS TEKYIEH aTTecTaluu

Tecmui 0na camonposepku:

Bapuanm Ne 1.

1. Urto Ha3bIBaeTcs 000rameHuemM Mnojae3HbIX HCKONaeMbIX?

1. D10 nmporecchl XMMUYECKOTO pa3/IesIeHUs] MUHEPAJIOB.

2. DT0 npolecchl MEXaHUYECKOTO pa3/iesIeHNsl MUHEPAJIOB 0€3 N3MEHEHUI XMMUUECKOT O
COCTaBa ChIPhbS.

3. DTO OKUCIUTENBLHO-BOCCTAHOBUTEIbHBIE IIPOLIECCHI 33 CUET YACTUYHOTO WUJIH IOJHOIO
1epexo/a IEKTPOHOB OT OJTHUX aTOMOB K IPYTUM.

4. D10 mpouecchl U3MEHEHUS CTPYKTYPbl, MUHEPAJILHOT0, @ UHOT/IA U XMMHUYECKOT0 COCTaBa
TOPHBIX IOPOJ] B 3eMHOI KOpe.

2. KonnenTparom Ha3bIBaeTcs ...

1. IpoyKT, B KOTOPOM MaccoBasi A0JIs [IOJE€3HOTO0 KOMIIOHEHTA 3HAUUTENIbHO BBIIIE, YEM B
HCXOIHOM pyHe;

2. IPOIYKT, B KOTOPOM MAaccoBast J0J1s1 [10JIE3HOT0 KOMIIOHEHTA HIKE, YEM B UCXOHOM pyae;

3. IpOAYKT, B KOTOPOM MaccoBasi J10JIs [10JIE3HOI0 KOMIIOHEHTA BBIILIE, YEM B UCXOIHOM pyae,
HO HU)KE, UeM B KOHLIEHTpPATE;

4. IpOJIyKT, B KOTOPBIH BbIJENIAETCS O0JIbIIas YaCTh MUHEPAJIOB BMEIIAIOIIEH TOPOJIbI U
BPEIHBIX ITPUMECEH.

3. Cxema nenu anmnaparos NOKa3bIBaeT...

1. mepeueHs U MOCIENOBATEIBHOCT TEXHOJIOTMUECKHUX IIPOLIECCOB U OIIE€palii, KOTOPBIM
MOJIBEPIaeTcs MOJI€3HOE UCKOTIAaEMOE;

2. KOJINYECTBEHHbIE MTOKA3aTeNIN 000TallleHHs [T KaXKJI0M orepanuu 1 MpoayKTa;

3. KOJIMYECTBO BOABI, 100aBIIIEMOE B OIPE/ICTICHHBIE ONEpaly U IPOAYKTHI O0OTaIlleHNUS;

4. myTH cie0BaHMsI MOJIE3HOTO UCKOMAEMOr0 M MPOJYKTOB 000TaIeHHUs C YCIIOBHBIM
n300paXkeHue armaparos.

4. CteneHb KOHIEHTPALMHU NOKA3bIBACT:

1. Bo ckonbKo pa3 Macca KOHLEHTpaTa MEHbIIIE MAcCChl ChIPhS, U3 KOTOPOTO OH MOJyYEH;

2. Bo ckosbKo pa3 MaccoBas J10Ji1 KOMIIOHEHTa B KOHLIEHTpaTe 00JIbIle MacCOBO JIOJIU 3TOTO
KOMIIOHEHTA B UCXOJIHOM PYIIE;

3. Kakast 1011 IEeHHOr0 KOMIIOHEHTA IE€peNIa B XBOCTHI;

4. CteneHb NpUOIMHKEHUS PeabHOTO Mpoliecca 000TalleHHs K H1ealbHOMY.

5. YTo nokasbIBaeT BBITYKJIAs XapaKTEPUCTUKA KPYITHOCTH IO ILUTIOCY?

1. B mpo6e npeobiiamatoT KpyImHbIE 3epHa.

2. B npo0e npeobiaaroT MeJIKHE 3epHa.

3. B mpoGe paBHOMEpPHO pacipeeeHbl KPYIHbIE U MEJIKHE 3€PHA.

4. B npoOe peobnagaroT Miamebl.

6. KakoBo Ha3HauYeHHUe ONepanuy NMpeIBaAPUTEIbHOI0 TPOX0YECHHUs B CXeMax
PYAONOATOTOBKHU?

1. 1715t KOHTPOJISE KPYMMTHOCTH IPOOJIEHOTO TIPOTYKTA.

2. Jly14 osty4eHus: TOBapHOTO MPOAYKTa 3aJaHHON KPYITHOCTH.

3. Jlns pa3aeneHus 4acTHl], UMEIOIUX pa3inydus B TBEPIOCTH UIU POpPME KYCKOB.

4.]11s1 oTAENeHus TOTOBOIO IO KPYMMHOCTH MPOAYKTA OT HCXOJHOTO MaTepuara,
MOCTYIAIOIIETO Ha IpobJIeHNe.



/. J1Jifl TpOX0YeHHusi KPYNHOKYCKOBOI0 MaTepraJjia npeuMyliecTBEHHO
HCNOJIB3YIOTCH. ..

1. KOJOCHUKOBBIE PEIIECTKH.

2. JHCTOBBIE peméra.

3. TPOBOJIOYHBIC CETKHU.

4. nmyroBbI€ CUTA.

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

1. Copep:xaHue oTceBaeMOro Kjacca KpymHOCTH B UICXOAHOM pyJie PaBHO COJIEPKaHUIO
OTCEBAEMOT0 KJIacca B HaJPELIETHOM IIPOJYKTE.
CogepxaHue 0TCEBa€MOro Kjiacca KPYIMHOCTH B HAAPEIIETHOM MPOAYKTE PAaBHO HYIIIO.
CogeprkaHue 0TCeBaeMOro Kiacca KpyrnHocTy B UCxoaHou pyae pasHo 100%.
CopaeprxkaHue 0TCeBaeMOro Kiacca KpylnmHOCTH B HaJpelmeTHOM poaykre paBHo 100%.
B 4yem cymHoCTh npouecca apodaeHus?
Pa3nenenue chimy4nx MaTepranoB Ha KJIacchl KPYMHOCTH.
Pa3nenenue nonesHbIx UCKOMAEMBbIX MO AEMCTBUEM BHEIIHUX CUJI, TPEOIOIEBAIOLINX
BHYTPEHHUE CUJIbI CUETUICHUS] MEXKAY YaCTUIIAMHU.

3.  Ortnenenue OCHOBHOW MacChl BMEUIAIOIEH MOPOJIBI OT UCXOAHOM PYABI epel TOHKUM
U3METbYCHHUEM.

4. Jlo3upoBaHUE U CMEUIMBAHUE PA3JIUYHBIX 10 KAUECTBY MOJIE3HBIX UCKOMAEMBbIX JIs
MOBBILICHHS OJHOPOTHOCTH KaYE€CTBEHHOI'O COCTaBa PY/I.

10. YTo moka3biBaeT cTeneHb APoodaeHus?

1. Bo ckoabKO pa3 pazMep OTBEPCTHI MPeAbIAYIIEro cuTa O0bliie pa3Mepa OTBEpCTHil
MOCJIEIYIOIETO CUTa B CTAaHIAPTHOM HAabope CHT.

2. Bo ckonbko pa3 KpymHOCTh JpOOJIEHOT0 MPOAyKTa O0JbIle pa3Mepa pa3rpy304HO menu
JPOOVIIKH.

3. Bo cKosbKO pa3 KpyIMHOCTh KYCKOB IPOOJIEHOTO MPOAYKTa MEHbIIIE KPYITHOCTH KYCKOB,
MOCTYMNAIOIIMX Ha IpoOJIeHHUE.

4. Bo CKOJIBKO pa3 KpYITHOCTb KYCKOB ApOOJIEHOTO MPOAYKTa 00JIbIlIe KPYIHOCTH KYCKOB,
MOCTYMNAIOIIMX Ha IpoOJIeHHUE.

11. B MeJbHHUIIaX caMOU3MeIbYeHHs] H3MeIbUalolleii cpe1oii siIBJISIIOTCS:

1. crajgpHBIE CTEPKHHU.

2. CTalbHbIC WU YyTYHHBIC HIAPHI.

3. pymHas «rays.

4. KpymHbBIE KYCKU PY/BIL.

12. Kakoii n3 nepeyucjeHHBIX MPOLECCOB HE OTHOCUTCH K IPABUTALIMOHHOMY METOY
ob0oramenus?

1. orcanka

2. KOHIEHTpAIUs Ha CTOJAX.

3.000raieHune B TSHKEIbIX CYCHEH3UsX.

4. oboraiieHue Mo TPEHHUIO.

13. O6saacTh NpUMeHeHUsI KOHIEHTPAHOHHBIX CTOJIOB.

1. Jlna oGoraieHus 30J0TOCOIEPKAIMX MTECKOB U TOHKO U3METbUEHHBIX PY PEIKUX
METAJIJIOB KPYITHOCTBIO MEHEe 3 MM.

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

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

4. Jlns oborameHus CyabGUIHBIX Pyl IIBETHBIX METAJUIOB.

14. CymHocTh npouecca neHHou guoranum.

1. TuapodunbHBIC YACTUIIBI 3aKPETIISIOTCS HA BO3AYIIHBIX MY3bIPhKAaX U BCIUIBIBAIOT HA
MOBEPXHOCTh, THAPOGOOHBIC YACTHIIHI OCTAIOTCS B 00BEME MYJIBITHI.

2. TunpodoOHBIE YaCTHUIIBI 3aKPETIISIOTCS Ha BO3AYIIHBIX MY3bIPhKAX M BCILILIBAIOT HA
MOBEPXHOCTh, TUAPODUIHHBIE YACTUIIBI OCTAIOTCS B 00bEME MYJIBIIBI.

3. T'mapodobublie U THAPOPHUIBLHBIC YACTHIIBI 3aKPEIUIAIOTCS Ha BO3AYIIHBIX MY3bIPbKaX U
BCIUIBIBAIOT HAa TOBEPXHOCTb.

NP O R



4. TuapodoObHbIe U TUAPOPHUIBHBIC YACTHUIIBI OCTAIOTCS B 00BEME MTYJIBIIBL.

15. OcHOBHBIM PU3HYECKHM CBOIICTBOM MUHEPAJIOB, ONPEAESIIOIIMM BO3MOKHOCTh
MATHUTHOTI'O 000TralIeHusl, siBJIsIeTCs:

1. VYaenpHas MarHMTHasI BOCIIPUUMYHBOCTb.

2. Jlupnmextpuueckasi MPOHUIIAEMOCTb.

3. JlromuHecnieHIHs (XOJIOAHOE CBEUCHHUE).

4. Tpubosnexrpudeckuii 3PQexT.

Bapuanm Ne 2.

1. Ilenbro 060raTUTEIHHBIX MPOIECCOB SBISETCS:

1. Brigenenue MeTaisioB U3 XUMUYECKUX COCAMHEHUH U OTJEICHIE HEMETAINTUYECKUX
KOMITOHEHTOB.

2. OumcTKa METaJNIOB OT HEXENIATEIbHBIX PUMECEH.

3. Ornenenue NOJE3HBIX MUHEPATIOB OT BMEILAIOIIEH TOPO/IbI U BPEAHBIX TpUMeEcel U
MOJIy4YE€HUE KOHIIEHTPATOB, 110 CBOEMY KAUECTBY YAOBJIETBOPSAIOLIUX TPEOOBAHUAM
MOCIEAYIONIUX MEePEIETIOB.

4. W3BrneueHue OT/EIbHBIX COCTABISIOLIMX TBEPIOTO MaTeprasa ¢ IOMOIIbIO PACTBOPUTEIIS.

2. lleHHBIM KOMIIOHEHTOM Ha3bIBACTCS:

1. CxomuieHue MOJIE3HBIX HCKOTIAEMBIX B 36MHOM KOpe.

2. DJeMeHT WIH NPUPOTHBIA MHHEPAI, C IeJIbI0 OMYyUYEHHS] KOTOPOTO JOOBIBAETCS MOJIE3HOE
HCKOIIaeMOe.

3. IIpupoanoe xumMuyecKoe coeIMHEHUE, 00pa3yIoIeecs NPy Pa3IUYHBIX
(UBUKO-XMMHYECKUX MPOIIECCax, MPOTEKAOIINX B TIIyOMHAX U HA ITOBEPXHOCTH 3EMIIH.
DNeMEeHTHI WX MPUPOIHBIE MUHEPAIIbI, KOTOPbIE YXYAIIAI0T KaYeCTBO KOHIIEHTPATOB.
D} PexTUBHOCT 00OTANIECHUS XapaKTEPH3YET. ..

MOJIHOTY OTAEJICHHS MEJIKOTO MaTepHalia OT KPYIHOIO.

U3BJIEYEHHE IPAaHUYHOIO KJlacca KPYIMHOCTHU B CJIUB UJIU B MIECKHU.

JIOJIIO IIEHHOTO KOMIIOHEHTA, MEePENIeANIero B KOHIEHTPAT U3 UCXOJHOUN py/abl.
CTENeHb NMPUOINKEHHSI pealIbHOTO Mpoliecca 000TaleHHs K HACaTbHOMY.
BoaHo-1amoBasi cxema OKa3bIBAET:

. IlyTu cnenoBaHus MOJAE3HOTO UCKOMAEMOTO U NMPOJIYKTOB 00OTaIlIEeHUs C YCIOBHBIM
M300paXeHHEM armaparos.

2. IlepeueHb u MOCIEIOBATEIHHOCTD TEXHOJIOTHUECKUX MTPOIIECCOB U OTIEPALINHU, KOTOPHIM
MOABEPraeTcs MOJIE3HOE UCKOMAEMOE.

3. KommvecTBeHHBIE MOKA3aTeNN 000TAMCHHS ISl KaXKI0W OTIeparyuy 1 MPOAYKTOB.

4. KonudecTBo BOJIBI, J00ABISIEMOE B OT/IEIbHBIE ONEPAIH U TPOIYKTHI.

PP ODNPE WA

5. Kakas u3 nepedrcieHHBIX ONepamuii He OTHOCUTCS K MOATOTOBUTEIHHBIM MPOIleccaM
oOorammenusa?
1. [pobnenue.
2. T'poxouenwme.
3.  VYcpennenue.
4. QOuncTKa CTOYHBIX BOJI.
6. Uro moka3bIBaeT TOYKA MEPECEUCHUsI CYMMApPHOUH XapaKTEPUCTUKH «II0 TUTFOCY» C OCBIO
abciucc?
Pa3mep makcuManbHOTO KycKa B Ipooe.
Pa3zmep MUHUMATBLHOTO KyCcKa B Ipooe.
CpenneMenuaHHbINA pa3Mmep.
Cpennunii quameTp Kycka.
JIOCTOMHCTBOM IITAMITIOBAHHBIX (JIMCTOBBIX) PEIIET SIBISICTCS
[TpomomKUTENBHBIN CPOK CITY>KOBI M TIOCTOSTHHBIN pa3Mep OTBEPCTHUH.
Bonpias miomanb «KUBOTO CEUCHUS.
Manas nmiomaab «KUBOTO CEUSHUS.

NP NRONME
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Uewm onpenensieTcs TIIaBHBIM 00pa3oM KOHEYHAsI KPYITHOCTh APOOIECHOTO MPOIyKTa?
Pa3mepoM BKpamieHHOCTH 3€PEH MOJIE3HbIX MUHEPAJIOB.
Kpenocteto pyubl.
MaccoBoil 1071€il IEeHHOrO KOMIIOHEHTA B PY/E.
KpynHOCTBIO HCXOIHOM PYBL.
0. Kakum 06pa3zom mpoucxXoauT Iporecc IpodiieHns: B KOHYCHBIX JpOOUIKax?
3a cueT JMHAMUYECKOTO BO3JICUCTBHUS POTOPA.
2. 3acyer pa3JaBIMBaHM MEXKIY ABYMS ITTUTAMH.

3. 3acuer 9KCUEHTPUYHOTO IBMKCHHUSI BHYTPEHHETO KOHYCA.

4. 3a cueT 3aXBaTbIBaHUs 3yObsIMHU U pacKaibIBaHUs A0 TpeOyeMoil KpYITHOCTH.

11. TlonsiTue o THAPABIMYECKON KIacCU(UKAITUH.

1. Tlpouecc pa3aeneHus CMECH MUHEPATbHBIX 3€PEH Ha KJIacChl KPYIMTHOCTH IO CKOPOCTSAM
OCaXJEHUs B BOJHOM Cpee.

2. Ilpouecc pa3aeneHuss CMECH MUHEPAJIbHBIX 3€PeH Ha KJIacChl KPYITHOCTH MO CKOPOCTSAM
OCaXJEHUS B BO3AYIIHOW Cpee.

3. Ilpouecc pazaeneHust cMeCH MUHEPAIbHBIX 3€PEH Ha KJIaCChl KPYIMHOCTH IPU TTOMOIIU
MPOCEUBAIOIINX TOBEPXHOCTEH.

4. Tlpouecc pazaeneHust CMECH MUHEPaIbHbIX 3€PEH M0 INIOTHOCTU B BOJHOM cpeie,
MYJBCUPYIOLIEH OTHOCUTENBHO pa3fesiieMoil cMecH B BEPTHUKAIbHOM HalpaBJIeHUH.

12. TIpouecc pa3zaeneHus 4acTHIl B TSKEIBIX cpesiaxX (CYCHeH3HsIX) MPOUCXOIUT:

1. [Ilo mIOTHOCTH YacCTHIL.

2. Ilo cKOpOCTSIM MajieHNs YacTHIl B Cpee.

3. Ilo xpymHOCTH YacTu.

4. TIlo ¢popme yactu.

13. T'maBHBIM JOCTOMHCTBOM (PJIOTAIIMOHHOTO METOJ[a 0OOTAIIEHUS SBIISICTCS:

1. Hwuskwuii pacxoj 31eKTPOIHEPTHH.

2. TIpocrora mMpoW3BOJICTBEHHOTO KOMILIEKCA.

3. OtHocuTeNbHAs AeUIeBU3HA MTOTyYeHHUs KOHIIEHTPATOB.

4. YHuBepcalbHOCTb, BO3MOXKHOCTb pa3/IeleHUsI TIOOBIX MUHEPAIbHBIX KOMILIEKCOB.

14. B xakux moJsix MPOMCXOAUT MarHUTHAs cemaparus’?

1. B snekTpuyecKkux mossx.

2. B HEOIHOPOJHBIX MArHUTHBIX MOJISIX.

3. B 0JHOPOAHBIX MAarHUTHBIX MOJISX.

4. B 31eKTpOMarHUTHBIX MOJSX.

15. O6nacTh mpuMeHEHUS IEKTPUUECKOH cernapaium:

1. OOGorameHue pya YepHbIX METAIJIOB.

2. Oo0orareHne TeXHOJIOTHYECKOTO ChIPhS ¢ HU3KOW MacCOBOM JI0JICH IIEHHBIX
KOMIIOHEHTOB.

3. JloBOoJKa HEKOHIUIIMOHHBIX KOHLIEHTPATOB Py PEAKUX METAIIIOB, KEPAMUYECKOTO CHIPhS,
CIIIOJI, QJIMa30B.

4. (OoborarieHne BCEX TUIOB MUHEPATBLHOTO CHIPbS.
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Bapuanm Ne 3.

Kakoe 13 nepeunciieHHbIX MOJIE3HbIX HCKOMAEMbIX HE TO/IBEpraeTcsi 000raiieHuio?
Hedrs.

JKene3ucrsie KBapLUTHI.

Bokcursl.

AnMasbl.

XBOCTaMH HA3bIBAECTCS:

1. [IIpoaykr, B KOTOPOM MaccoBast 10Jisl IEHHOTO KOMITIOHEHTA BHhIIIE, YEM B UCXOIHOM pyje,
HO HIKE 4yeM TpeOyemas B KOHLIEHTpaTe.

2. IIpomykTt, B KOTOPOM MaccoBasi JOJIsI ICHHOTO KOMIIOHEHTA 3HAYUTEIHHO BHIIIIE, YEM B
HCXOJHOM pyJe.

3. IIpoaykT, B KOTOPBIH BBIACISIETCS OOJBIIAS YaCTh BMEIIAOIEH MTOPOIBI U
HE3HAUYUTEbHAs YaCTh HEHHOIO KOMIIOHEHTA.

4. TIpoayKT, MOCTYMAIONINI B JIFOOYIO ONIEPAIMIO O0OTAIIEHUS U B JIFOOYIO MAIlIUHY.
Kakoii u3 nepeuncieHHbIX MPOIECCOB HE OTHOCUTCSI K COOCTBEHHO 000OTaTUTEIbHBIM?
MaruauTHas cenaparus.

DJeKTpUUecKas cenaparmsi.

Pannomerpudeckas cenapanus.

Arnomepanusi.

CHUTOBBIM aHAJTU30M HA3bIBACTCS:

N3mepenne KpyIHbIX KyCKOB IO TPEM B3aUMHO MEPIEHAUKYIISIPHBIM HaIllpaBICHUSM.
Paznenenne mareprana o CKOpOCTH IaJACHUS YACTHL PA3JINYHON KPYITHOCTH B BOJHOU

MAEWNDEE

NMNERBRONME O

cpene.
3. H3mepenue gacTull Mo MEKPOCKOIIOM U KJIACCH(UKAIUS UX Ha TPYIIIHI B Y3KUX
TpaHUIIaX OMPEEICHHBIX Pa3MEPOB.
4. PacceB mpoObl MaTepHalia Ha HECKOJIBKUX CUTAX C Pa3JIMYHBIMU CTAHIAPTHBIMU
pa3MepaMu OTBEPCTUH 3aJaHHOTO MOAYJIS.
5. Kakoro Ha3zHadyeHHE onepanuyu KOHTPOJILHOTO TPOXOUEHHUS B CXEMax PYAOIOATOTOBKH?
1. JIns KOHTPOJIS KPYIMHOCTHU APOOIEHOTO MPOIYKTA.
2. Jlus moJTydeHus: TOBAPHOTO MPOJIYKTa 3aJaHHON KPYITHOCTH.
3. ns pa3neneHus maTepuana Ha HECKOJIBKO KJIACCOB KPYMHOCTH Mepe] KOHIIEHTpalel Ha
CTOJIaX.
4. Jlns oTAeneHHs TOTOBOTO MO KPYIMHOCTH MPOIYKTa OT UCXOAHOTO MaTepuania,
MOCTYIIAIOIIETO Ha IpobIeHue.
6. Kak Biuser yron HakJIOHa IPOCEUBAIOIICH MOBEPXHOCTH IPOX0TA HA €T0
MPOU3BOIUTENBHOCTD U 3P(HEKTUBHOCTh TPOXOUYEHUS?
1. He Bnuser.
2. YewM OoJbIlle yrojl HAKJIOHA, TEM BBIIIE MPOU3BOIUTEIBHOCTH TPOXO0TA U 3PPEKTUBHOCTH
TPOXOUYEHHUS.
3. Uewm OoJbIie yrot HAaKJIOHA, TEM BBIIIE MPOU3BOJIUTEIHFHOCTS TPOXOTA U HUKE
3¢ (HEeKTUBHOCTH TPOXOUCHUSI.
4. Yewm Oompliie yroyl HaKJIOHA, TEM MEHBIIE TIPOU3BOAUTEILHOCTh TPOXOTA U OOJIBIIIE
3¢ (HEeKTUBHOCTH TPOXOUYEHHUSI.
7. Kakoe apobneHue Ha3bIBae€TCs MEIKUM?
Ot 1500-500 o 350-100 mm.
Ot 350-100 o 100-40 mm.
Ot 100-40 1o 30-10 mm.
Ot 30-10 mo 3 mMm.
Crioco0 pa3rpy3Ku U3MEIbUYEHHOTO MPOAYKTa U3 CTEPKHEBOU METHHHUIIBL:
CBOOOIHBIM CITMBOM Yepe3 pa3rpy304HyIo mandy.
JIndpré€pamMu TpUHYAUTETHHO YIATSIETCS U3 MEITbHUIIBL.
Yepes HapyKHOE IIIIUHIPUYECKOE CUTO.
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Yepes pemeTKy ¢ mensiMyi KIMHOOOpa3HOoi popMBI.
Kaxoit u3 mepeqrciieHHBIX anmapaToB OTHOCUTCS K IIEHTPOOEKHBIM Kiaccudpukaropam?
CrmpanbHbIi K1accuukarop.
Peeunsrii kaccudukatop.
[MupamunanpHbIi KIaccuuraTop.
IM'mapoumkioH.
0. ®noraunoHHOE 0OOTAIIEHNE OCHOBAHO:
Ha pa3znuuuu B cMaynBaeMOCTH MUHEPAJIOB.

2. Ha pa3nuuuu B IJIOTHOCTSIX MUHEPAJIOB.

3. Ha paznuuuu B 11B€TE MUHEPAJIOB.

4. Ha pa3nuyuu MUHEPAJIOB B CIOCOOHOCTH OTPaXKaTh, IPOIYCKaTh, IPEIOMIIATH CBET.

11. Ha3naveHue peareHTOB - coOuparteiei Bo (haoTaruu:

1. Jlna runpodoOuzanuu MOBEpXHOCTH YACTHII.

2. Jnsa runpoduinuzanny HOBEPXHOCTH YaCTHII.

3. Jns u3menenus pH ¢uoTarimoHHON MyIIBITEL.

4. J1ng U3MEHEHUS MOHHOTO COCTaBa MYJIbIIBL.

12. Kakoii U3 nepeyncIIeHHbIX allapaToB HE SBISETCS TPAaBUTAIIMOHHBIM?

1. BunTOBOI cemapaTop.

2. TsoxemocpeaHbI KOHYCHBIN cemaparop.

3. DIeKkTpocTaTU4ecKHil cernaparop.

4. TIneBMaTUuyeCKHil cenaparop.

13. OTnuunTenbHOM 0COOEHHOCTHIO CEeMapaTopoB A 000TalIeHHS CTaOOMAarHUTHBIX DY
SIBIISICTCS:

1. Hanuyue BaHHBI.

2. Hannuue GapabaHa u3 HEMarHUTHOTO MaTepHaa.

3. Hanunune MarHuTHOM CUCTEMBI U3 MMOCTOSIHHBIX MarHUTOB.

4. Hanuuune pabouelt 30HbI MaJIOH AJTMHHBI U BBICOTHI C BBICOKOM HANPSKEHHOCTHIO MOJIS.

14. Heo0XxoauMbIM yCIOBHEM pa3eIeHUs MUHEPAJIOB MPH AJIEKTPUUECKON cenapaluu
SIBIISICTCS:

1. TlpumeHeHue peareHTOB.

2. Cozpmanue cpenbl pa3ieieHus MPOMEXYTOUYHON TNIOTHOCTH MEXKAY ITIOTHOCTSIMHU
pa3enseMbIX MUHEPAJOB.

3. Co3maHne HEOTHOPOTHOTO MAarHUTHOTO TIOJIS.

4. 3apsaaka 4acTHIl TEM HIIM UHBIM CIIOCOOOM.

15. Ilenbto 060raTUTENBHBIX MPOIIECCOB SABISETCS:

1. BeineneHne METaIOB U3 XUMUYECKUX COSAMHEHUN U OTJENIeHNE HEMETAJUIMYECKUX
KOMITOHCHTOB.

2. OumncTKa METaNIOB OT HEXKENATEIbHBIX IPHUMECEH.

3. Ortnenenue Moyie3HBIX MHHEPAJIOB OT BMEIIAIONICH MOPO/IBI M BPEIHBIX IIPUMecei 1
paszzeneHrne KOMIOHEHTOB Ha Psi/i TPOYKTOB, MPUTOIHBIX Ui JaIbHEUIIeH nepepadoTKH.

4. l3BieueHHE OTIEIBFHBIX COCTABIISIOMINX TBEPIOTO MOJIE3HOTO UCKOIAEMOT0 C TIOMOIIHIO
pacTBOPUTEIIS.

PONMEOA

P

Koumponvuas paboma Nel

Hanmcaths Ha3BaHME TMPOIYKTOB OOOTANIECHHS U 1aTh UM OTIPE/ICTICHHUS.

Hanucars ocHOBHBIE MTOKa3aTeIH MPOAYKTOB oboramieHus. JaTh onpeaeneHus U HarucaThb
(bopMyIIbl ISl UX OTIpEACTICHUSI.

Koumponvuas paboma No2

[To mpencTaBIeHHBIM JaHHBIM IIOCTPOUTH CUTOBYIO XapakTepucTuky. [1o rpaduky
OTIpeNIeNIUTh: MaKCUMaJIbHBIN pa3Mep Matepuaia B mpoode, cpeHuit pazmep, npeodinaganue
YaCTHII, YACTHBIHM BBIXOJ] KIACCOB.



Koumponvnas paboma Ne3

[TpuBectu 3cku3 000pYyIO0BaHMS HA BEIOOD JIsl TPOXOUYEHUS, TPOOJICHUS WU U3MENIbYCHHUSI.
Hanwucare npunimn pabotel 000py10BaHuUs, TOCTOMHCTBA U HEAOCTATKH.

Koumponvnas paboma No4

[TpuBecTH 3cKu3 000pyOBAHUS IS TPABUTAIIMOHHOTO M MArHUTHOTO OOOTAIEHHS ITOJIE3HBIX
uckonaembix. HamucaTts npuHun paboTel 000py10BaHMs, JOCTOMHCTBA U HEAOCTATKU.

Hanmcars 1 npencTaBuTh CXeMaTHYHO MEXAaHU3M JIEHCTBHS (DIOTAIIMOHHBIX PEareHTOB.

Koumponvnas paboma Ne5

Knaccugukamus onepanuii o6e3BoxkuBanusi. MIx Ha3HaYeHUs, TOCTOMHCTBA M HEJOCTATKU
onepanui.

Koumponvnas paboma No6

[TpuBecTH NPUHIUIHATIBEHYIO CXEeMY 000TallleHUsl MarHETUTOBOU PY/IbI.

Ilpumepnulii nepeuens mem u 3a0anuil 011 NOO20MOEKU K IK3AMEHY:
Kakwue cBoiicTBa MUHEPaIOB UCIIOJIB3YIOTCS MIPH Pa3IMUHBIX METOJaX 0OorameHus?
Korna Heo0XxoqumMo NpUMEHITh MeXxaHHuecKkoe odoraiieHne?
U3 kakux omneparuii COCTOST MPOLIECChl 00oTameHus?
Kaxkue nmporuiecchbl nepepaboTKu MUHEPATBHOTO ChIPhS Ha3bIBAIOTCS MTOATOTOBUTEIILHBIMU?
Kakwue npouecchl nepepaboTKi MUHEPAIBHOTO ChIPbsI HA3bIBAIOTCSI OCHOBHBIMU?
Kaxkue mpoiieccsl nepepadoTKu MUHEPATBLHOTO ChIPhs Ha3bIBAIOTCS BCIIOMOTaTeIbHBIMU?
Kakue npoiyKThl MOIy4aroT B pe3yapTaTe o0orameHus?
Uewm onpenensiercs MpeieabHO BO3MOXKHAsI MacCOBast 1011 LIEHHOTO KOMIIOHEHTA B
KOHIIeHTpaTe?

9. IlpuBenuTe KauECTBEHHYIO CXeMY OOOTAIICHUS U CXEMY TN arlapaToB.

10. Yewm ompenensieTcst KPYIHOCTb, 0 KOTOPOU MOJIE3HOE UCKOTIaeMoe IPOOUTCS,
u3MelbuaeTcs nepes odorameHueM?

11. Tlouemy mpumeHsieTcs cTaauanbHoe apodsenne? YTo Ha3bIBAeTCsl OTKPBITHIM U
3aMKHYTBHIM LIUKJIOM ApOOIeHUs?

12. Kakwue anmapatrbl HCTIONB3YIOTCS JUIS IPOOJICHUS U U3MEIbUCHUS PYAbI?

13. B 4eM cocTOUT Ha3HAYCHHUE OTepaIiii rpOXoUueHUs, Kiraccupukanmmn?

14. Kakwue anmapatrhbl HCTIONB3YIOTCS JUIS ONIEpAlliid TPOXOUEHUS U KIacCUuPUKAIUU?

15. Kakue 3aKkOHOMEPHOCTH JIe)KAaT B OCHOBE I'PaBUTALMOHHOTIO Tpoliecca 00oraeHus?
Knaccudukanus rpaBUTAaIlMOHHBIX MTPOIIECCOB.

16. Yro Ha3pIBaeTcs mporeccoM orcaaku? OTcaouHbIe MAITHHBL.

17. Kakwue cuiibl IeHCTBYIOT HA MUHEPAJIbHBIE YaCTUIIBI HA TOBEPXHOCTH KOHIIEHTPAIIMOHHOTO
cTona?

18. Kakue mose3Hble HCKOMaeMble 000TamaTcss Ha KOHIIEHTPAIIHOHHBIX CTOMax?
OO0oraiieHre Ha BUHTOBBIX CelapaTopax U KOHLIEHTPALMOHHBIX CTOJIAX.

19. Yro Takoe Tspkenas cpefia U KaKue THUIIBI TSDKEJIBIX Cpefl BCTPEUAIOTCS B MPAKTUKE
oOorammenusa?

20. B uem 3akimrouaeTcs CyIIHOCTh NPOLIECCa PA3/IeIeHUs B TSDKENbIX cpeaax?

21. Kaxwue CcyniecTBYIOT OCHOBHBIE THITHI aIlllIAPATOB JIJISl Pa3/ICICHUS B TSDKEIBIX CYCTICH3HSX ?
OnummuTre TPUHIUI UX PabOTHI.

22. Knaccudukanus (IoTallmOHHBIX MPOIecCOoB. B ueM 3akimouaeTcs mporece (ioranun’?

23. Uro Ha3bIBaETCS KPACBBIM YTJIOM CMadHBaHU?

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

25. B uem npenmyIecTBo (I0TaIMOHHOIO METO/1a 000TalleHHs MTepe]] OCTATbHBIMU?

26. Yo Ha3wIBaeTCs MpsiMoii u oOpatHoii (otammeii? Kakue oneparmm driotanun
HA3bIBAIOTCS OCHOBHBIMH, IEPEUYUCTHBIMU, KOHTPOIBHBIMH?

27. Kax BBIIEINSIOTCS IIEHHBIE KOMITOHEHTHI TTPU CEJIEKTUBHON M KOJUIEKTHBHO-CEJIEKTUBHON
cxemax ¢oranuu?

28. Knaccudukarus GaoTaliMOHHBIX MamvH. BemoMorarenbHoe (hioTarmoHHOe
obopyoBaHue.

29. MarnuTtHOe 1oJie ¥ ero cBoicTBa. MarHuTHas BOCIIPUUMYHUBOCTb.
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30.

Kak pa3nn4aror MUHEpasbl 0 MarHUTHBIM cBoicTBaM? Kakoii cuibl TpeOyroTes

MAarHHUTHBIE TTOJIS I UX 00OoTalleHus ?

31.
32.
33.
34.
35.

OTKpBIThIC U 3aMKHYThIE€ MATHUTHBIE CUCTEMBI. MarHUTHBIE MOJISl CENapaTopoB.
Kakue cyimiecTByrOT TUIIBI MArHUTHBIX CEMapaTopoB?

MarauTHbIE cernapaTopsl A 000TaIeHIs] CHITbHOMArHUTHBIX PY/I.
MarnutHble cenapatopsl Ajsi o0oranieHus ciaboOMarHUTHBIX PYA.

HazoBute MeTo151 ¥ anmapaTthl 00€3BOKUBAHUS TPOAYKTOB 000TaAIIICHUS.

Llenpto nmabopaTopHBIX pabOT MO JAHHOMW JUCHUIUIMHE SBISETCA IMPAKTHUYECKOE
03HAa-KOMJICHUE CTYJCHTOB C Pa3JIMYHBIMU IPOIECCAMH W METOJaMH OOOTaIleHUs IOJIE3HBIX
HCKOTIAeMBbIX, a TAKXKe TOJTYICHHE HABBIKOB TI0 BBITIOJHEHUIO Pa3IMYHBIX ONBITOB. B yacTHOCTH,
CTY/ICHT JIOJDKCH YMETh MPABHILHO 000CHOBATH MPUMEHEHHUE IPOIIECCa WA METO/1a 00O0TaIlCHHS
JUTSL 3aJJaHHOTO THUIIA PYyJbI, PacCYUTaTh OCHOBHBIE IMOKa3aTelu OOOTaIllleHUs M IPEIACTABUTH
WHIMBUIYAIbHBIA OTYET. Bce TOJIydeHHBbIE OSKCIIEPUMEHTAIBHBIC JaHHbIE HEOOXOIMMO
MIPOAHAM3UPOBATh, IMPOBEPUTH BBIIOJIHEHA JIM OCHOBHAs Ieidb pPaboOThl, CHOPMYIUPOBATH
BBIBOJIbI. EcCiM mMOJyueHbl HU3KHE TEXHOJOTHUYECKHE TI0Ka3aTenu OoOOoraiieHus, yKas3aTh
BO3MO>KHBIC IIPUIMHBI U ITYTH ITOBBIIICHUS TOKA3aTEIICH.

[Tpu BBIIONIHEHUH PAOOT CTPOrO COOJIFOIATH MTPABHJIA TEXHUKH OC30MTACHOCTH U HH-CTPYKIUH
1o paboTe ¢ anmnaparypou.

[Tepeuens 1ab0paTOpHBIX PAbOT:

=
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N3ydeHnue paboThl 1IEKOBON APOOUIIKU U MPOU3BOACTBO CUTOBOTO aHAIN3a

W3ydenue paboThl THPAIIMIOHHOTO TPOX0Ta U ompeneieHne 3hHEeKTUBHOCTH TPOXOUCHUS
W3ydeHue npouecca U3MeNbueHuUs Py B IIApOBOIl MEIbHULIE

OO6orainenue XeIe3HbIX Py Ha MArHUTHOM CemapaTope

OO6oraiiieHre NoJUMETAIUIMYECKUX PY/ [0 CXeMe NMPSMOI CEIEKTUBHOM (uioTanuu
OborarieHne Moie3HbIX UCKOMAEMbIX Ha KOHLIEHTPAILIMOHHOM CTOJIE.



puioxenne 2

OueHovHbIe CpeaCTBA /1JIs1 MPOBeAeHHsI POMEKYTOUYHON aTTeCTAlNU

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

Kon
WHJUKaTOpa

Nupukarop
IOCTHIKEHUSI
KOMIIETEHIINH

OneHouHbIE CpEeCTBA

OIIK-4 Cnoco0eH ¢ ecTeCTBEHHOHAYYHBIX MO3ULNI OLIEHUBATH CTPOEHHE, XHMHYECKUIl H MUHEPAJIbHBIH COCTaB 3¢eMHOIl KOpPbI, MOpdoIoruyecKue
0CO0EHHOCTH U TeHeTHYeCKHe THIIBI MeCTOPOKIeHUI TBEPAbIX MO0JIe3HBIX HCKONAEMbIX NPH PellleHNH 33124 M0 PAIIMOHAJIBLHOMY M KOMILIEKCHOMY
€CYPCHOT'0 OTEHIMAJIA He/P

O0CBOCHUIO I'€O

OIIK-4.1

[Ipumensier
XUMHYECKUN u
MHHEpaJIbHBIM COCTaB

36MHOMU KODBI,
OCHOBHBIE  CBOMCTBA
MHHEPAJIOB

Pa3IUYHBIX KJIACCOB
TJIaBHBIE TUIBI PyA U
TOPHBIX TIOPOJ  JUIS
pelieHus  3agad 1o
OCBOCHUIO HEJIP

Pewiump 3a0auy:

OmnpenenuTs MacCCOBYIO JIOJIO MeJIU B KOHLIEHTpATe, COCTOSAIIEM U3 MUPUTA U MUHEPAJIOB, yKa3aHHbBIX B TaOIMILIe
(o 3amanuio)

Pewiump 3a0auy:

Onpenenuth TEXHOJIOTMYECKHUE MTOKA3aTeN 000raleHuss MEIHON pyibl:

- BBIXOJ] MEJITHOTO KOHIIEHTpPATa,

- BBIXO/] XBOCTOB,

- Maccy XBOCTOB,

- U3BJICUEHUE MEJIU B MEHBIN KOHIIEHTpAT,

- U3BJICYEHUE MEIM B XBOCTBI JIJISl YCJIOBUH, yKa3aHHbBIX B TaOl.

Pe3ynbrathl pacuera TEXHOIOTMUECKUX OKa3aTesel opOpMHUTH B BUJI€ CTAaHIAPTHON TaOIHIIBL.
OmnpenenuTs MapKy METHOT'O KOHIIEHTpaTa U3 Tal.

Pewiumo 3a0auy:

OmnpenenuTs MacCOBYIO JIOJIO IIMHKA B KOHIIEHTPATE, COCTOSAIIEM U3 MMUPUTA U MUHEPAJIOB, YKa3aHHBIX B TaOJHUIIE
(o 3amanmio)

Pewiump 3a0auy:

Paccunrtarh TeXxHOMOrHUECKHE TOKA3aTeNH 00orameHus GIoTaloOHHOrO 11exa. Pe3ynbTaTsl IpecTaBuTh B
tabnuue. Mcxonusle nanusie: maccosas n0ist Cu B pyne — 0,9 %, B konuentpate — 20 %, B xBoctax — 0,1 %.
Ilepeuensy meopemuueckux 60npocos K IK3ameny:

1. Kakue npouecchl nepepadoTKi MUHEPAIBLHOTO ChIPbs HAa3bIBAIOTCS TIOJATOTOBUTEbHBIMU?

2. Kakue nporieccol nepepabOoTKH MUHEPAIBHOTO ChIPhSI HA3bIBAIOTCSI OCHOBHBIMU ?




Nunukarop

Kon
JOCTHKECHHUS OneHouHble CpeaCcTBa
MHMKATOpa .
KOMIIETEHIIUH
3. Kakue nporuiecchbl nepepaboTKi MUHEPAIBHOTO ChIPhsI HA3bIBAIOTCSI BCIIOMOTaTEIbHBIMU ?
4. CymHoCTb, TJ1aBHbIE 0COOCHHOCTH M KIIacCU(UKAIUS 000TaTUTENBHBIX MTPOLECCOB.
5. OcHoBHBIE (aKTOPHI, BIUSIOLIUE HA BEHIOOP METO/Aa 00OTaIleHUS.
6. Kakue npoayKThl OJIy4arOT B pe3yJibTaTe 00OTaneHus?
7. UeM omnpezensieTcs MpeesibHO BO3MOKHASL MAaCCOBAas JI0JIsl IIEHHOTO0 KOMIIOHEHTA B KOHIIEHTpaTe?
OIIK-4.2 Bnaneer Meronamu | Ilepeuens meopemuueckux 60npoco6 K IK3ameny:
MIPaKTUYECKOU 1. Kakue cBoiiCTBa MHHEPAIOB UCHONIB3YIOTCS IPU PA3IMUHBIX METOaX oOorameHus?
IMAarHOCTUKU 2. Korma Heo0xo1uMo MPUMEHSITh MEXaHU4eCKoe o0oranicHue?
MUHEPAJIOB pyn, | 3. U3 kakux omnepaiuii COCTOST MpoIiecchl o0orameHus?
TOPHBIX nopoJ, | 4. Kakue nporueccsl nepepaboTKu MUHEPATBHOTO ChIPhSl Ha3bIBAIOTCS MOATOTOBUTEIHHBIMU?
knaccudukanuern  u | S. Kakue npoiiecchl nepepadoTKi MUHEPATILHOTO ChIPbsl Ha3bIBAIOTCS OCHOBHBIMU?
XapaKTepUCTHKON 6. Kakue npoueccsl mepepaboTKi MHHEPAIBHOTO ChIPbsi HA3bIBAIOTCS BCIIOMOTATEIbHBIME?
TJIaBHBIX 7. Kakue npoiyKThl OJIy4aroT B pe3ybTaTe oOorameHus?
noporoo6pazyronux u | 8. Uem ompenensiercst mpeaeabHO BO3MOXKHAE MACCOBast JI0JIsl IIEHHOTO KOMITOHEHTA B KOHIIEHTpaTe?
PYIOHBIX  MUHEpANoB, | 9. [IpuBeanTe KaueCTBEHHYIO CXeMy OOOTallleHHs U CXeMY LIENH annapaToB.
BeZICT nepuyHyto | 10. Yem ompenensieTcss KPYMHOCTB, 10 KOTOPOH MOJIE3HOE NCKOTIAeMOe APOOUTCS, U3MEIbYAETCS TIepet
JOKYMEHTAINIO oboramieHrem?
MOJIEBBIX  JTAHHBIX |
NEPBUYHYIO Ilpumepnvie npakmuyueckue 3a0anusn 011 IK3IAMeEHA:
o0paboTKy o0pa3noB | CoctaBUTh cxemy /jsi 0OOTaleHus! py/ibl

Boitnonnums 3adanue:

OnpenenuTh TEXHOJIOTHYSCKHE TTOKA3aTe T 000TaleHUS JKEJIC3HON PY/Ib:

- BBIXOJI J)K€JIE3HOTO KOHIICHTPATa,

- BBIXO/J XBOCTOB,

- Maccy XBOCTOB,

- I3BJICUCHUE JKeJIe3a B JKEJIC3HbIM KOHIIEHTPAT,

- U3BJICUEHUE JKeJie3a B XBOCTBI ISl YCIIOBUH, YKa3aHHBIX B Ta0Il.

Pe3ynbrarhl pacuera TEXHOIOTMUECKUX TTOKa3aTesel opOpMUTH B BUJI€ CTAaHIAPTHON TaOIHIIBL.




0) Ilopsanoxk mnpoBeaeHMs] TNPOMEXKYTOYHOH aTTeCTAllMH, IOKAa3aTeJM W KPHTEPHH
OLlCHUBAHHA:

[Tpomexxyrounast arTecTanuss N0 JucHMIUIMHE «OO0OrameHne IMOJE3HbIX HCKOMAeMBbIX)
BKJIIOYAET TEOPETHUECKUE BOIPOCHI, 103BOJIAIOLINE OLIEHUTh YPOBEHb YCBOCHMSI 00yUYarOIIUMUCS
3HaHUH, W TPAKTHYECKHE 3a/laHMs, BBIABIAIONIME CTENEHb C(HOPMUPOBAHHOCTH yMEHUH H
BJIJICHUH, IPOBOJUTCS B POPME IK3aMEHa.

DK3aMeH 10 JAHHOW JIUCIMIUIMHE IMPOBOAUTCS B YCTHOH (opMe MO SK3aMEHAIIMOHHBIM
OuneraM, KaXAblil U3 KOTOPBIX BKIIHOYAaeT 2 TEOPETUYECKUX BONPOCA U OAHO IPAKTUYECKOE
3a1aHKeE.

OK3aMeH MpOBOAMUTCA IO OwuieraM, OXBaThIBAIOUIMM BeCch NpoineHHbI Matepuan. Ilo
OKOHUYAHUU OTBETA 3K3aMEHATOpP MOXET 3a/aTh CTYJEHTY JAOIOJIHUTEIbHBIE M YTOYHSIOLINE
Bonpockl. [1on0KUTENbHBIM TaKke OyAeT CTpeMJICHHE CTYAEHTAa W3JIOKUTh PAa3JIMYHbIE TOUKU
3peHHsl Ha paccMaTpUBAEMYIO MpOOJieMy, BBIPa3UTh CBOE OTHOLICHHE K HEW, MPUMEHUTH
TEOpPETUYECKHE 3HAHUS 110 COBPEMEHHBIM Ipo0sieMaM 000TallleHus 0JIEe3HbIX HCKOMAeMbIX.

[Toxazarenu v KpUTEpUHU OLIEHUBAHUS YK3aMEHA:

— Ha OICHKY «OTIUYHO» (5 O6amnoB) — oOydaroIIMKCsS IMOKa3bIBa€T BBICOKHMI YPOBEHBb
c¢(OpMHUPOBAHHOCTH KOMIIETEHIIMMH, T.€. CTYJI€HT, [IPE/ICTABISET BCECTOPOHHEE, CUCTEMATHUECKOE
U NIyOOKOe 3HaHHe y4eOHO-IIPOrpaMMHOT0 MaTepuasna, yMeHHe CBOOOIHO BBITIONHSATE 3a/1aHUS,
MPEAYCMOTPEHHBIE TPOrPaMMOI, YCBOMBIIMK OCHOBHYIO M 3HAKOMBIA C JIONOJHUTEIBHOU
JUTEPaTypOi, pPEKOMEHI0BAaHHOU MporpaMMoi. Kak rmpaBuiio, olleHKa «OTJINYHOY» BbICTABIIAETCA
CTyJICHTaM, YCBOMBIIMM B3aWMOCBSI3b OCHOBHBIX TMOHATUNA AUCIUIUIMHBI B UX 3HAYCHUU IS
npuodperaeMoii npodeccuu, MPOSBUBIIUM TBOPUYECKHUE CIOCOOHOCTH B MOHUMAHUU, U3JI0KEHUU
Y MCIIOJIb30BaHUU y4eOHO-ITPOrpaMMHOTO MaTepuana.;

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

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

— Ha OIIEHKY «HEY/JOBIECTBOPUTENbHO» (2 Oamna) — pe3yabTar OOydeHUs HE JOCTUTHYT,
oOyJaromuiicss He MOXKET IO0Ka3aTh 3HAaHWUS HAa YypPOBHE BOCIPOU3BENCHUS U OOBICHEHUS
nH(popMaIy, He MOXET MOKa3aTh WHTEJUICKTyaJIbHbIE HABBIKM PEIICHUS MPOCTHIX 3ajad, T.C. Y
CTyJIeHTa, 0OHAPYKUBAIOTCS MPOOEIBI B 3HAHUSAX OCHOBHOTO y4e€OHO-TIPOTPaMMHOTO MaTepuaia,
JOCTUTHYTHI TIPUHIMIHAIBbHBIE OIMMOKH B BBIMOJHCHUH TPEIYCMOTPEHHBIX MPOTrPaMMOit
3aJJaHuH.

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



