MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUHNCKOU OEJEPAIINN

®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarsuToropckui rocy1apCTBEHHbIA TeXHUUEeCKU yHuBepcuteT um. I'.11. HocoBa»

A :»' 'x"tﬂr“e\:a’ A _.,\

> A / ’ \,(‘ v;ﬂ.
Y/ WHCTUTYT 7‘& 2\

| TOPHOLL—p2

o _\ REVIA Y
TPAHCIIOPT/ &

VYTBEPXJIALIO
Hupexrop UI'IuT
HN.A. IleiTanes

13.02.2023 .

PABOYASA NTPOTPAMMA JUCHUIIJIMHBI (MOAYJIS)

OBOTI'ALIIEHUE I10JIE3HBIX HCKOIIAEMBIX

Hanpasnenue noaroToBku (CrenuagbHOCTD)
21.05.04 I'opHoe nemno

HamnpasnenHnocTs (nmpoduias/criennanu3ams ) IporpaMMbl
OO6oraiiieHue Moue3HbIX HCKONaeMbIX

YpoBeHb BhICIIET0 00Pa30BAHMUS - CTICIIHAIUTET

®opma oOyueHus
OuHas

Uuctutyt/ pakynprer MHCTUTYT rOpHOTO J€s1a U TpaHCIopTa

Kadenpa

Kypc

Cemectp

["eomorum, MmapKIeiaepcKoro aena u 00oraneHus MoJIe3HBIX
HCKOTaeMbIX

3
5

Maruauroropck
2023 ron



PabGouass mporpamma coctaBieHa Ha ocHoBe @DPI'OC BO - chnenuanurer 1o
cnenuanbaocTr 21.05.04 'oproe neno (mpuka3 Munoboprayku Poccuu ot 12.08.2020 r. Ne 987)

Pabouass mporpamma paccMoTpeHa W ojo0OpeHa Ha 3acenanuu kadenpsl [eonmoruw,
MapKIIEeHIEPCKOTO Jiesia i 00OTAICHHUS MOJIE3HBIX HCKOMACMbIX ,
09.02.2023, mporokoin Ne 5 T

3aB. kapempoil U.A. I'pumyn

Pabouas mporpamma ogobpeHa merogudeckoi komuccuend U AuT

13.02.2023 r. mporokon Ne 3
IIpencenarens % N.A. ITeiTanes

PaGouas nmporpamma cocraBicHa:
nouenT kadpeapsl [ MAnOI1N, kanz. TeXH. HayK 25 7%‘7 _ E.JO. Jleroas
J

Peuensenr:
Benymuii cienuanuct OO0 «YpanxuMcepBUC» , KaH[. TEXH. HAyK

i
///// - B.II. l'ayramos

(



JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamuu B 2024 - 2025
yueOHOM rofy Ha 3acenanuu Kadeapel ['eosnornu, MapKIenaepcKoro aena u 00orameHus

IIporokomor 20 1. Ne

3aB. kadeapoii I/I.A.ﬁ)I/IH_II/IH

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM roy Ha 3aceqanuu Kadeapsl ['eonoruu, MapKIeiiiepcKkoro ieia u 00orameHus

IIporokomor 20 1. Ne

3aB. kadempoii I/I.A.ﬁ)HmHH

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl [ eooruu, MapKIei1epcKoro jieia u 00orameHus

IIporokomor 20 1. Ne

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

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
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, o0cyxaeHa u ogoopena st peanuszanuu B 2028 - 2029
y4eOHOM TOJly Ha 3acefaHuu kadeapsl ['eonoruu, MapKIeHIepcKoro aenia u 00orameHms

[Iporokom ot 20 1. Ne

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

Pabouas mporpamma nepecmotpena, o0cyxaeHa u ogoopena ais peanuzanuu B 2029 - 2030
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
JIeTIo.

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

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

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

Xumus

®dusuka

I'eonorus

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

OcCHOBBI ynpaBjieHUs IPOEKTaMHU

Xumust GI0TOPeareHToB

Jpobnenue, n3Menb4eHrne U TpOX0UeHue

MarHuTHbIE U JIEKTPUYECKHE METO bl 00O alllCHUS

OCHOBBI Hay4HBIX UCCIIEJOBAaHUN

BcnomorarenbHble poLecch

I'paBUTALIMOHHBIN MeTO 0OOTaleHUs

PannonasibHOE NCIIOJIB30BaHUE BOJHBIX PECYPCOB

BayTpudaOpuuHblii TpaHCIOPT U COOPYKEHUS

UccnenoBanue pyn Ha 000raTUMOCTh

[IpoexkTupoBanue 000raTuTENbHBIX PadbpPUK

dI1oTalMOHHEIN METO 00O0TaII[EHUS

BoimonHenue, MOAroTOoBKa K - MPOLEAYpe  3allUThl W 3alllUTa  BBITYCKHOM
KBaJTM(PHUKAIIMOHHOHN pabOTHI

IIponsBoacTBEHHAs - IPEATUIIIIOMHAs IPAKTUKA

[ToaroroBka k ciade u cjaua rocyAapCTBEHHOTO SK3aMeHa

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4eHH s

B pesynbrare ocBOeHMS TUCHMILIMHBI (MOyJs) «OboraiieHrne nojae3HbIX HCKONaeMbIX)»
oOyyJaronuiics 10mHKeH 00J1a1aTh CICYIOIIMMU KOMIIETEHITUSIMU:

KO,}I HHJIUKaTopa I/IH)II/IKaTOp JOCTHIXXCHUA KOMIIETCHIITN N

OIIK-4 CnocobeH ¢ ecTeCTBEHHOHAYYHBIX IO3UIMH OLEHUBATh CTPOCHHE, XUMUYECKUU H
MHUHEpaJIbHBIA COCTaB 36MHOH KOpBI, MOP(OIOrnYeckue 0COOEHHOCTH M I'€HETUYECKUE THIIBI
MECTOPOXKACHUM TBEPJBIX MOJE3HBIX MCKOMAEMBIX MPH PEIIEHUH 3aJad MO pallOHAIbHOMY U
KOMIIEKCHOMY OCBOEHUIO T€0PECYPCHOTO MOTEHIIMAIA HEAP

OIlK-4.1 [IpuMeHseT XUMUYECKUI U MUHEPAIbHBIA COCTaB 36MHOW KOPBI, OCHOBHBIE
CBOMCTBAa MUHEPAJIOB Pa3/IMYHBIX KJIACCOB U TJIABHBIC TUIIBI Py U TOPHBIX
OPOJ IS PELICHU 33a4 110 OCBOCHHIO HEIP

OIIK-4.2 Brnageer merogamu mpakTHYECKON JUArHOCTHKH MUHEPATIOB Py, TOPHBIX
1opon, KJ1accuukanuein u XapaKTEPUCTUKON IJIABHBIX
Oopof0o00pa3yIIuX U pPyIHBIX MMHEpAJIOB, BEAET IEPBUUYHYIO
JTOKYMEHTAINIO ITOJIEBBIX JAHHBIX U IEPBUYHVIO 00pabOTKY 00pa3IoB




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 5 3adyeTHbIX enuuuil 180 akaa. 4acoB, B TOM
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
=
= B aKaJl. 4acax 5} Bung KOHTPOJIS
Paznen/ tema 3 (B axaz. acax) g B N P Kon
S 3 ©|caMoCTOATEeNbHOM | yCIIeBAEMOCTH H
JUCLIATUINHBI 5 £ . | xoMmnereHuMK
@) g £ paboThI TIPOMEKYTOYHOM
nab. |mpakr. | 3 @
Tlex. Z'g aTTecTaluu
3aH. 3aH. (O &
1. 1. Beenenue
Nzyuenue
11 1.1 CopeprxaHue YHeHH
OCHOBHOH 1
TUCIUIUIMHBL, ee  3aadvd. N
JIOTIOJTHUTENEHOM
3HaueHue u poib 1 HTCPATYDBL 1O KonTposnbnas OIlK-4.1,
oborarmie-Hus npu paryp pabora Nel OIIK-4.2
JCIUIUIAHE,
UCTIOJIb30BAHUU  Pa3JIMYHBIX
KOHCIIEKTa
TIOJIE3HBIX HCKOTIAEMBIX .
JIEKLUH.
N3yuenune
OCHOBHO 1
1.2 12. Kraccudpukamus OTIOJTHUTEEHON
[POLIECCOB TSt oGo?ameEm 1 Hnme aTypBI [0 Kontponbhas OIK-4.1,
P patyp pabora Nel OIIK-4.2
TIOJIE3HBIX MCKOTIae-MBIX JIHC-LIUILUIHHE,
KOHCIIEKTa
JICKIHH.
N3ydenue
1.3 1.3. Omnepauuu, IUKIBI, Y .
OCHOBHOMH 1
CTalluH. Onerka JIOTIOTHUATEILHOM
3G PEKTUBHOCTH  MPOLECCOB 5 1 TePaTYDLL 10 KontponbHas OIlK-4.1,
oOorameHus " patyp pabora Nel OIIK-4.2
JTUCLIUTUIMHE,
KOMILJICKCHOCTH
KOHCIIEKTa
WCIIOJI30BAHUS CHIPhS o
JICKIHH.
N3ydenue
1.4 14. TIlpomyktsl W .
OCHOBHOM 1
TIOKa3aTeNn oborarieHus. OTOMHITEbHOI
MarepuanbHelii  6amaHc 1o A Kontponbnas OIIK-4.1,
1 JUTEPATypHI 110
TBEpAOMY, METaLly, BOAE B pabora Nel OIIK-4.2
JCIUIUIAHE,
TEXHOJIOTHYECKHX cxeMax
oOoraieHus pya Komcenexra
py. JIEKIIUH.
N3ydenue
15 1.5. IlonsiTne o YHEHE
OCHOBHOM 1
KOJINYECTBEHHBIX OHOHHTETBHOI
XapaKTepUCTHKAX KonTtponbhas OIIK-4.1,
1 JUTEPATypHI 110
BEIIECTBEHHOTO cocraBa pabora Nel OIIK-4.2
JCIUIUTAHE,
MHUHEpPAIbHOTO ~ CBIPbSL U
KOHCIIEKTa
MPOYKTOB 00OTAIIICHUS N
JICKLIUH.
Uroro no pazaeny 5
2. 2. I'paHyIOMETPHUYCCKUI COCTaB




Nzyuenue

2.1 2.1. OCHOBHOH 1
I'panynomerpuueckuii coctan OTIOJTHUTEIbHON
psﬂ g H b NPOLYKTOB 321 6 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. CuroBbIi aHaIM3. 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 221 5,2 HJII/ITepaTypBI o Kontponbras OIIK-4.1,
' pabota Ne 2 OIIK-4.2
aHanM3a M TOCTPOCHHUE JUC-IIUIIJIMHE,
XapaKTEePUCTHK KPYIMHOCTH KOHCIIEKTa
JIEKIUH.
HWroro no pazneny 7/611 11,2
3. 3. [MonroroButenbHbIE
TIPOLIECCHI
Nzydenne
OCHOBHOM 1
3.1 3.1 I'poxouenme. 221 1 Hﬁ;;’;pi?;;i‘;f;?)ﬂ ﬂa6i;2lTP:)TpaH0171 OIK-4.1,
Hasnauenue npouecca OIIK-4.2
JTUCLIUTUIHAHE, paboThI
KOHCIIEKTa
JICKLU.
Nzyuenue
OCHOBHOM 1
3.2 3.2. DddextuBHOCTH JIOTIOJTHUTEJIbHOU OMK-4.1
TPOXOUeHMs, Kiacch(puKarms 2 JUTEPATypPhI IO OTIK- 4' 2‘
Y KOHCTPYKIIUHU TPOXOTOB JUCLIUTUINHE,
KOHCIIEKTa
JIEKIUH.
Nzyuenue
OCHOBHOM 1
3.3 3.3. JpoGneHue. JIOTIOJTHUTENILHOU 3amura OTIK-4.1
Haznauenue IpoOIIeHusI, 3/2,21 4 JTUTEepaTypHI TIO n1ab0paToOpHO OIK- 4' 2‘
CTENEHb POOJICHUS JUCLIUIUINHE, paboThI '
KOHCIIEKTa
JIEKITUH.
N3ydenne
3.4 3.4. Knaccudpukauus u OCHOBHOWH
KOHCTPYKIIUH JAPOOWIIOK ISt JIOTOTHATEILHOU 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 }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 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 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 4 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 18 | smrenatvost o 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. KoHCTpyKiumu u OITOJIHATEILHOMN
MIPUHIUIT p/}il/eﬁCTBHﬂ 1 HnuTe aTypHI 110 Kontponbhas OIK-4.1,
P patyp pabota Ne 3 OIIK-4.2
THIIPOIIMKIIOHOB JACIHATIINHE,
KOHCITEKTa
JIEKITUH.
HWroro no pazaeny 10 | 15/4,21 7,8
4. 4. OcHOBHBIE TPOLIECCHI
Uzyuenune
41 4.1. TI'paBuTanyioHHOE ey
OCHOBHOM 1
oborarienne MTOJIE3HBIX .
JIOIIOJIHUTEIHHOM 3armura
nckonaeMmbix. Teoperndeckue " OIIK-4.1,
1 | 42,21 8 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 }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 .
JIOIOJIHATEILHOMN
u TEXHOJOTUYECKHUE 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

OTIOJIHUTEJIBHOM 3amuTa
OCHOBBI. MarsuTHblie HHHTe ATVDBL 11O 1a6o I:To Hoit OIIK-4.1,
CBOWCTBa MHHEpAJIOB, paryp parop OIlK-4.2
JTUCLIUTUIAHE, padoThI
MarHATHBIC oJIst
KOHCIICKTa
CenapaTopoB .
JIEKLUH.
Nzyuenue
4.5 4.5. O6opynoBanue IS yHeHy
OCHOBHOM 1
MarHuTHOTO oOoraieHus: N
JIOTIOJTHUTEIIEHOM
cemaparop Uil CHWJIBHO U Kontponbhas OIlK-4.1,
JUTEPATypPhI O
CIabOMarHUTHBIX PYI; CyXue pabora Ne 4 OIIK-4.2
JCIUIUIAHE,
u MOKpEIe MarHuTHBIE
KOHCIIEKTa
cernapa-Topbl .
JIEKLUH.
Nzyuenue
46 4.6. Daekrpuueckoe OCHOBHO# 1
oboramenue.  Dusnueckue OTIOJIHUTEIIBHOM
OCHOBII:: nporecca HJII/ITG aTypsl 10 Kontponbras OIIK-4.1,
P ’ paryp pabora Ne 4 OIIK-4.2
MOJ-TOTOBKA MaTepuana K JTUCLIUTUINHE,
JNEKTPHUYECKON cerapanuu KOHCIIEKTa
JIEKIUH.
Nzyuenue
OCHOBHOM 1
47 4.7. Knaccudukanus .
JIOTIOJTHUTENILHOU
3NEKTPUUECKUX CENapaTopoB, KonTposnbnas OIIK-4.1,
JHUTEPATypPhI IO
UX  KOHCTPYKTHUBHBIC u pabota Ne 4 OIlK-4.2
TCIUIUIAHE,
TEXHOJIOTHYECKHE NapaMeTphl
KOHCIIEKTa
JICKLIUIL.
Nzydenne
OCHOBHOM 1
4.8 4.8. CrnenunaiabHble OTIOJTHUTENBEHON
METO/IbI HO}:[FOT(I)-IBKI/I u Hﬂl/lTe aTypHI 110 Kontponbhas OIK-4.1,
patyp pabota Ne 4 OIIK-4.2
oborarieHus pya JCIUIUIAHE,
KOHCIIEKTa
JIEKITUH.
49 49. Pynopasbopka: Wzyuenue
oborameHne 1O  TPEHHIO, OCHOBHOMH 1
opme LIBET OTIOJTHUTEIbHON
%HETOIi a-BUTALIVS; 06)1(12,; ﬂnme aTypHI 110 Korrporbras
p ’ patyp pabota Ne 4
pPyA; n3buparenbHoe JTUCLIUTUINHE,
IpoOlieHne,  W3MeJbYCHUE, KOHCIIEKTa
XMMH-4YeCcKoe o0oramnieHue JICKITHH.
Nzyuenue
OCHOBHOI 1
410 4.10. ®noranuoHHOE J—— Sammra
oboramenue. TeopeTndeckue HTEDATVORL 110 1a60DATOPHOI OIlK-4.1,
OCHOBBI. Kunernka Patyp paTop OIIK-4.2
TCIUIUIAHE, paboThI
(hroTanun
KOHCIIEKTa
JIEKIIUH.
N3ydenne
OCHOBHOM 1
411 4.11. duoranroHHBIE IOTIOTHATENBHO
peareHTsl, X HTEDATYDDL 10 KonTtponbhas OIIK-4.1,
KIaccu(UKanus, Ha3HaAuUCHUE patyp pabora Ne 4 OIIK-4.2
% TCIUIUIAHE,
Y Me-XaHU3M JeHCTBUS
KOHCIIEKTa
JIEKIIUH.
Nzyuenue
OCHOBHOU 1
412 4.12. ®dnortanuoHHbIE R —
MAaIlUHBI, HX }IHHTG ATVORL 11O KonTponbuas OIIK-4.1,
KiaccupuKaIms, Patyp pabota Ne 4 OIlK-4.2
JICIUIUINHE,
KOHCTPYKIIHS
KOHCIIEKTa

JICKIIHMH.




413 4.13. IIpakTuka W3zyyenue
PUMEHEHUS MaluH OCHOBHOH 1
A3JINYHBIX THUIIOB OTIOJTHUTENBbHON
?Mexaanecme 221 ﬂnme aTypsl 110 KonrporsHas OIIK-4.1,
’ paryp pabota Ne 4 OIlK-4.2
ITHEBMOMEXaHNYECKUE, JCIUIUIAHE,
KOJIOHHBIE H Jip.). CXeMbl U KOHCIIEKTa
PeXUMBI GIOTANH JIEKLUH.
Hroro no paszzuerny 12 | 14/4,211 32
5. 5. O0e3BOXHBaHNE u
onpoOoBaHNe
Nzydenne
OCHOBHOM U
51 5.1. OGe3BoxuBaHUE. OTIOHHTEBHOM
Haznauenue ornepanuit 1 IHTEDATYDBL IO KonTponbHas OIlK-4.1,
00€3BOXKUBAHUS u nx patyp pabota Ne 5 OIIK-4.2
JICIUIUTAHE,
KJacCUpHUKaIus
KOHCIIEKTa
5 JIEKIUH.
Nzyuenue
OCHOBHOM 1
5.2 5.2. OmpoGoBanue u OMOTHATEHO
KOHTPOJIb Ha Kontposnbnas OIIK-4.1,
1 JUTEPATYPHI 110
oborarutenbHbIX  (habpHKax. paborta Ne 5 OIlK-4.2
JUCIUIUTAHE,
Turel U Ha3HaYEHUE POO
KOHCIIEKTa
JIEKIUH.
HWroro no pazneny 2
6. 6. OOmue cBemeHus 00
000raTUTENILHO-TEXHOJIOTHIECKOH
CHCTEME
Nzydenne
OCHOBHOM 1
6.1 6.1. TexHosoruuecKue OTONHHTEILHOMN
CXEMBI: KayeCTBEHHBIC, 1 87 Hﬂl/lTe ATVDBL 1O Kontposbnas OIIK-4.1,
BOJIHO-IIJTAMOBBIE U CXEMBbI ! paryp paborta Ne 6 OIIK-4.2
JCIUIUIAHE,
IETH alapaToB
KOHCTIEKTa
JIEKITUH.
N3yuenune
6.2 6.2. VYnpasneHue N
OCHOBHO# 1
Ka4yeCTBOM TOJIE3HBIX IOHOHHTEBHOI
HCKOIAeMBbIX MPH UX J00bIUE, KonTponpuas OIIK-4.1,
5 1 8,5 | nurepatypsl no
YCpEeIHEHHE MHHEpAIbHOTO pabota Ne 6 OIIK-4.2
JCIUIUIAHE,
CBHIpbSl B TOPHOM IIeXe U Ha
o KOHCTIEKTa
o0o-ratutensHOH (adbpuke o
JIEKLUH.
Nzydenue
6.3 6.3. TexHonorus ety
OCHOBHOMH 1
oborameHusi pyJ UepHbIX, .
JTOTIOJTHUTENILHOU
LIBETHBIX u peaKux KonTponbuas OIIK-4.1,
1 JTUTEePaATypPHI TIO
MeTan-10B. TpeGoBaHusi K pabota Ne 6 OIIK-4.2
TUCITUITTAHE,
KauecTBy KOHIICHTPAaTOB U
KOHCIIEKTa
CBIpBSL. .
JICKIHH.
Wroro no pazaeny 3 17,2
Uroro 3a cemectp 36 [36/14,41 68,2 JK3aMeH
36/14,4
Uroro no pucnuminuze 36 ! 68,2 JK3aMeH

)4




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B mnpomnecce npenomaBaHusi JUCHMIUTUHBL ««OOOTramieHne Mojae3HbIX HCKOMaeMbIX»»
NPUMEHSIOTCS Pa3INYHBIC BUIBI 00pa30BaTEIbHBIX TEXHOJIOTHH.

JIeKMOHHBIN MaTepuan 3aKperuiieTcss B XoJe J1alopaTOPHBIX pPadOT, Ha KOTOPBIX
BBIIIOJHAIOTCS TPYIIIOBBIE WIM WHIUBUAYAIbHbIE 3aJaHUsl 10 MpoijaeHHoW Teme. [lpu
MIPOBEJICHUH J1a0OPATOPHBIX 3aHITUNA HCIOJIB3YETCS METOJ KOHTEKCTHOTO OOY4YEHHUsI, KOTOPbIi
MIO3BOJIIET YCBOUTbH MaTepuajl IyTEM BBISBICHMS CBA3CH MEX1y KOHKPETHBIM 3HAHHUEM M €ro
MIPUMEHEHUEM.

Ilepenaua HEOOXOAMMBIX TEOPETUYECKUX 3HAHUH UM (OPMHUPOBAHHE OCHOBHBIX
MPEJICTaBICHU IO KypCy IPOUCXOAUT C UCTIOIb30BAaHUEM MYJIbTUMEANIHOTO 000y 10BaHHUSI.

1. TpagunuoHHble 00pa30BaTENbHBIE TEXHOJOIMM OPUEHTHUPYIOTCS Ha OpraHU3alUio
00pa3oBaTeNbHOTO  MpoOLlecca, MPEANONAralIilyl0 MPAMYI0  TPaHCISALUI 3HAHUA  OT
IpenoiaBaTess K CTyIeHTY (IIPEeUMYLIECTBEHHO Ha OCHOBE OOBSICHUTEIHHO-MILTIOCTPATUBHBIX
METOJIOB 00yueHHUst). YueOHas AesITeNbHOCTh CTYJ€HTa HOCUT B TaKHX YCJIOBHUAX, KaK MPaBUIIO,
PENpONYKTUBHBIA XapaKTep.

@opmbl y4eOHBIX 3aHATHH C UCIIOJIb30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHI:

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

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

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

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

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

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

Jlekiusi «BABoem» (OWMHapHas JieKHMs) — H3JIOXKEHHEe MaTepuaia B ¢opme
JTUAJIOTMYECKOTro OOIleHus1 JABYX IpernojaBaTeniell (HampuMmep, PEKOHCTPYKLUS Jauajora
Mpe/ICTaBUTENeH pa3TUYHBIX HAYYHBIX [IKOJI, Y4YEHOTO)» U «IIPAKTUKa» U T.I1.).

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

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

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

®opmbl y4eOHBIX 3aHATHI € HCIIOJIb30BAHUEM UTPOBBIX TEXHOJIOTHI:

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

JlenoBast urpa — MOJICTMPOBAHUE PA3IMYHBIX CUTYallUH, CBS3aHHBIX C BEIPAOOTKOMN U



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

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

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

OCHOBHBIE THUIIBI IPOEKTOB:

HccnenoBatenbckuii MNpPOEKT — CTPyKTypa npuOmmkeHa K ¢opmaTy HaydHOTO
UCCIIEIOBaHMsl (J10Ka3aTeIbCTBO AKTYyaJIbHOCTH TEMbI, ONPEJCIICHHE HAay4HOM MpoOJeMsl,
npeaMera M O0beKTa HCCIeAOBaHUA, IeNiel W 3a/ad, METOJO0B, MCTOYHHKOB, BBIIIBXKEHUE
THITOTE3bI, 0000IIEeHNE PE3YyIbTaTOB, BBIBO/IBI, 0003HAYEHNE HOBBIX MPOOIEM).

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

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

5. HTepakTUBHBIE TEXHOJOTUU — OpPTaHU3alldsg 00pa30BaTENbHOIO IMpoliecca, KoTopas
IpeJinoiaracT akTUBHOE U HEJTMHEIHOE B3aUMO/IEHCTBUE BCEX YUACTHHUKOB, JTOCTH)KEHNE HA ATON
OCHOBE JIMYHOCTHO 3HAYMMOTO [JIsi HUX 0Opa3oBaTeNbHOTO pe3ynbrata. Hapsmy co
CIICIUATU3UPOBAHHBIMUA  TEXHOJOTHUSAMHM  TaKOro  pojJa  NPHUHIUI  HHTEPAKTUBHOCTH
MPOCIEKMUBAaETCS B OONBIIMHCTBE  COBPEMEHHBIX  OOpa3oOBaTENbHBIX  TEXHOJOTHUH.
HHTEepaKTUBHOCTD MOAPAa3yMEBAET CYOBEKT CYObEKTHBIE OTHOILLEHHS B X0J€ 00pa30BaTeIbHOrO
npoliecca U, Kak clieZicTBUe, (OpMUpPOBaHUE caMOpa3BUBarolIeiicss HH()OpMaIIMOHHO-PECYPCHOM
CpEeJbL.

@opmbl yueOHBIX 3aHATHI C MCMOJIB30BAaHUEM CHEIHATU3UPOBAHHBIX MHTEPAKTHBHBIX
TEXHOJIOTHIA:

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

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

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

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

Jlexuus-Bu3yanusanuss — HW3JI0KEHUE COJIEpP)KaHUsA CONMPOBOXKIACTCS TMpe3eHTaluei
(TeMoHCTpaIe yueOHBIX MaTepHalioB, MPEICTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WUTFOCTPATUBHBIX, TPaUUECKHX, ayIU0- U BUICOMATEPHAIIOB).

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



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

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

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

a) OcHoBHasl TUTEpaTYypa:

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

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

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

0) JlomostHMTEIbHAS JIATEPATYpa:

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

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

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

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

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

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

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

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

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

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

B) MeTonuyeckue ykazaHus:
1. derons E.1O., llaBakynesa O.I1. OcHOBBI 000TaIeHus MOJIE3HBIX UCKOMACMBbIX


https://e.lanbook.com/book/111337%202
https://e.lanbook.com/book/111337%202
https://magtu.informsystema.ru/Marc.html?locale=ru
http://znanium.com/catalog.php?bookinfo=501567
https://e.lanbook.com/book/2073%202
https://e.lanbook.com/book/2073%202
https://e.lanbook.com/book/111394
https://e.lanbook.com/book/111394

WMHCTpYKLIMS TO BBIIOJHEHUIO JTAOOPAaTOPHBIX padoT Aist cTyaeHToB crenuansHocty 21.05.04
Bcex ¢opMm oOyuenus.— M3a-Bo Marautoropck. roc. Texs. yH-ta um. I.J1. Hocosa, 2016. —40 c. —
Pexxum gocryma: https://newlms.magtu.ru/course/view.php?id=75768#section-5

2. lerons E.1O., [llaBakyneBa O.I1. [lepepaboTka MoJae3HBIX HCKOMMAEMBIX [ DJIEKTPOHHBII
pecypc] : npaktukym / MI'TY. - Maruautoropck : MI'TY, 2017. - 1 31eKTpOH. OMNT. JHCK
(CD-ROM) — Pexxum noctyna: https://magtu.informsystema.ru/Marc.html?locale=ru

r) [Iporpammuoe odecnnieuenne u UaTEepHeT-pecypcebl:

https://e.lanbook.com/book/111394 Kapmasun, B.B. MarautHbie, 3JIEKTPHUYSCKHE U
CrelUaIbHbIC METObI O0OTalleHHs IOJIE3HBIX MCKOMaeMbIX: y4eOHMK @ B 2 Tomax / B.B.
Kapmaszun, B.U. Kapmaszun. — 3-e usn., crep. — Mocksa: ['opHast kuura, [6. 1.]. — Tom 1 :
MarsnuTHbIC U 3JIEKTPUUYECKHE METObI OOOTAIIEHUS TOJIE3HBIX McKomaeMbix — 2017. — 672 c.
— ISBN 978-5-98672-458-4. — PexxuM gocryma

https://magtu.informsystema.ru/Marc.html?locale=ru [lerons E.IO., IllaBakyneBa
O.I1. TlepepaboTKka MOJIE3HBIX HMCKOMAeMbIX [DIeKTpOHHBIH pecypc] : mpaktukym /| MI'TVY. -
Marnutoropck : MI'TVY, 2017. - 1 sniektpow. ont. auck (CD-ROM)

IIporpammHoe oGecnieueHue

HanmenoBanue
110
7Zip CcBOOOIHO 0eCcCpPOUHO

No norosopa CpoK eCTBUS JTUIEH3UU

IIpodeccnonanbubie 0a3bl JAHHBIX U HHPOPMAIMOHHBIE CIIPABOYHbIE CUCTEMbI
HasBanue xypca Cchuika

OnekTpoHHas  0a3a  TEPUOAMYECKUX
u3nanuii East View Information Services,
Hanumonanbuas
UH(POPMAIIMOHHO-aHATTUTHYCCKAsI URL: https://elibrary.ru/project_risc.asp
cucteMma — Poccuiickuii HHAGKC HAyIHOTO
Poccuiickas I'ocynapcrBennas
ouobanoreka. Katamoru
DNEeKTPOHHBIE  pecypchl  OMOIMOTEKU
MI'TVY um. I'.11. HocoBa

9 MaTepHaJibHO-TeXHHYECKOe o0ecnevyeHne JUCIUILITHHBI (MOaYJIsl)

https://dlib.eastview.com/

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

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

MaTepI/IaJ'ILHO-TGXHI/ILIGCKOG o0OecrieueHue JUCIHUIIIIMHBI BKJIIFOYACT:


https://newlms.magtu.ru/course/view.php?id=75768#section-5
https://magtu.informsystema.ru/Marc.html?locale=ru
https://e.lanbook.com/book/111394
https://magtu.informsystema.ru/Marc.html?locale=ru
https://dlib.eastview.com/
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MartepuaabHO-TEXHHUYECKOE 00eCrieYeHre TUCIIUTUTHHBI BKITFOYAET:

JleknmonHast ayautopusi MynbTUMEIHMIHBIE CpPEICTBA XpAaHEHUs, IMepeJadyd |
npezcTaBieHus HHQOpMaIH

Jlaboparopusi mexaHuueckux wucnbiTanuid 1. JlabopaTopHas ycTaHOBKa IIEKOBOM
JPOOWIIKH,

2. JlabopaTopHasi yCTAHOBKa MEXaHUYECKOTO BCTPSIXUBATEIIS;

3. JJabopaTtopHas ycTaHOBKA IIAPOBON MEITLHUIIBI,

4. JJTabopaTopHasi yCTAaHOBKA MEJILHHIIBI C BPAIIAIOIICHCS OChIO;

5. JlabopaTopHas ycTaHOBKa HHEPLIMOHHOTO I'POXOTa;

6. CtanmapTHBIM HAOOp CHT;

7. JJabopaTopHas ¢ioTamoHHAs MAIIUHA;

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

9. JlaGopaTopHBIit MAarHUTHBIH cemaparop.

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

[Tomenienue i XpaHEHHs U TPOPUIAKTUIECKOTO 00CITY>KUBAHUSI y4eOHOTO

IIpuaoxenne 1

YuedoHo-MeTOoANYECKOE 00ecTiedeHHe CAMOCTOATEIbHOI PadoThHI 00yUYaAIOLIUXCS

[To nucrumuinae «OO0oralieHne MoJIe3HbIX UCKOMAEMBIX » TIPEeTyCMOTPEHA ayIMTOpHAs U
BHEAyJIMTOPHAsl CaMOCTOsITeNIbHAs padoTa 00y4aromuxcsl.

CamocTtosTenbHas paboTa CTYASHTOB MTOCTPOECHA TaKUM 00pa3oM, YTO B MPOIIECCEe PaOOTHI
CTYACHTHI 3aKPCIUIAIOT 3HAHUA, ITOJTYUCHHBIC B IPOLCCCE TCOPETHIYCCKOTO O6y‘-I€HI/I$I, TEM CaMbIM
bopmupyroT mpodeccuoHanbHbIEe YMEHHS 1 HaBBIKU.

B mponecce N3y4YCHUA AUCHUILIMHBI OCYIICCTBIIACTCA TGKYHII/Ifl u HepI/IO)II/I‘-IGCKI/Iﬁ KOHTPOJIb
3a pe3ylbTaTaMi OCBOEHUS y4eOHOTO Kypca. Tekymuii KOHTPOIb OCYIIECTBISETCS
HETIOCPEACTBEHHO B MPOIIECCe YCBOCHUS, 3aKPETIICHUs, 0000IIEHHS U CHCTEMAaTH3allii 3HAHHH,
YMEHH, BIIaICHUs HaBBIKAMU U MO3BOJISIET ONEPATUBHO IUArHOCTUPOBATH M KOPPEKTHUPOBATH,
COBCPHICHCTBOBATH 3HAHUA, YMCHUA W BJIaJICHUC HABBIKAMU CTYJICHTOB, obecrieunBaeT
CTUMYJHPOBAHUE ¥ MOTHUBAIUIO UX JEATEIBHOCTH Ha KXKIOM 3aHATUU. TEKYIINil KOHTPOIb
OCYIIECTBIISIETCS B JopMe YCTHOTO orpoca (codeceoBaHms ).

[Tepuoandeckuii KOHTPOJb 11€Th KOTOPOro 0000IIEeHNE U CUCTeMAaTH3AIlHsI 3HAHHH, TPOBEpKa
3¢ (HEKTHBHOCTH YCBOCHHSI CTYICHTAMH OIPEICICHHOTO0, JIOTHYCSCKH 3aBEPIIICHHOTO COJICP KAHUS
yueOHOro MaTepuala OCyIIeCTBISETCs B popMe 3aIlIUTHI Ta00OPATOPHBIX, KOHTPOIBHBIX PaboT.

O1ieHOYHBIE CPEICTBA JISl MPOBEACHUS TEKYIIEH aTTeCTAllNU

Tecmui 0na camonposepku:

Bapuanm Ne 1.

1. Yto Ha3bIBaeTCsi 000raleHueM MoJie3HbIX HCKONAeMbIX?

1. DTO TpoIIeCChl XUMUYECKOTO pa3/IeIeHUs] MUHEPAJIOB.

2. DTO mpoIiecchl MEXaHUYECKOTO pa3JielieHrsI MUHEPATIOB 0€3 N3MEHEHHUSI XUMHUECKOTO
COCTaBa CHIPHA.

3. DTO OKUCIUTEIHLHO-BOCCTAHOBUTEILHBIE MMpoHecCChl 3a CHET YaCTUYHOI'O UJIH ITOJHOT'O
nepexo/ia AIEKTPOHOB OT OJHUX aTOMOB K JIPYTUM.

4. D10 pouecCcHl U3BMEHEHUS CTPYKTYPbl, MUHEPAJILHOT0, @ UHOTAA U XMMUUYECKOT0 COCTaBa
TOPHBIX MOPOJ B 36MHOM KOpE.



2. KonuenTparoMm Ha3bIBaeTcs ...

1. IpoyKT, B KOTOPOM MaccoBas A0JIs IOJE3HOT0 KOMIIOHEHTA 3HAUUTENILHO BBIIIE, YEM B
HCXOIHOM pyHE;

2. IPOYKT, B KOTOPOM MAaccoBasi J0JIs [10JIE3HOT0 KOMIIOHEHTA HIKE, YEM B UCXOAHOM pyae;

3. IpOAYKT, B KOTOPOM MaccoBasi 10JIs [10JIE3HOIO KOMIIOHEHTA BBIILIE, YEM B UCXOIHOM pyae,
HO HU)KE, UeM B KOHLIEHTpATE;

4. IpOAYKT, B KOTOPBIH BBIAEISAETCS OONbIIast YaCTh MUHEPAJIOB BMELIAIOIIEH TOPOIbI U
BPEIHBIX IPUMECEH.

3. CxeMa 1enu annaparoB NOKa3bIBaeT...

1. nepedeHp U MOCIEN0BATENBHOCTh TEXHOJIOTHUYECKUX MTPOLECCOB U ONepaluid, KOTOPbIM
[I0JIBEPIaeTCs NOJIE3HOE UCKOIIAEMOE;

2. KOJINYECTBEHHbIE NTOKA3aTeNIN 000TralleHHs U1 KaXI0M onepanuu 1 MpoayKTa;

3. KOTMYECTBO BOJIBL, JOOABISIEMOE B ONPECIICHHBIE ONIEPAIIH U IPOTYKThI 00OTaCHNUS;

4. myTH cie0BaHMsl [TOJIE3HOTO UCKOMAEMOr0 M MPOJYKTOB 000TaleHUs C YCIIOBHBIM
M300pa)KeHHE armaparos.

4. CTeneHb KOHIEHTPAIMU MOKA3bIBAET:

1. Bo ckosbKO pa3 Macca KOHLEHTpAaTa MEHbIIIE MACChl ChIPbS, U3 KOTOPOTO OH MOJIYYEH;

2. Bo ckosbKo pa3 MaccoBas /10J11 KOMIIOHEHTa B KOHLIEHTpaTe 00JIbIle MacCOBOM 10U 3TOTO
KOMIIOHEHTA B UCXOJIHOM PYIIE;

3. Kakas 10111 IeHHOTO KOMIIOHEHTA Nepellia B XBOCThI;

4. CreneHb NpUOIMHKEHUS PEATILHOTO Mpoliecca 000TalleHHsl K /1€aIbHOMY.

5. UTo noKa3bIBaeT BhINMYKJasi XapaKTEpPUCTHKA KPYITHOCTH I10 IUTIOCY?

1. B mpo6e mpeobiaaroT KpyIHEIE 3epHA.

2. B npo6e npeobiraiatoT MeKue 3epHa.

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

4. B nmpobe npeo01ajatoT UIaMBl.

6. KakoBo Ha3HaYeHHe onepaluy NPeABAPUTEJIHLHOI0 TPOX0YEHHS B CXeMax
PYAONOATOTOBKHU?

1. 17151 KOHTPOJISE KPYIMTHOCTH IPOOJIECHOTO TIPOIYKTA.

2. Jlyid osty4eHus: TOBapHOTO MPOAYKTA 3aJaHHON KPYITHOCTH.

3. Jlns pa3zaeneHus 4acTHl], UMEIOIUX pa3inydus B TBEPIOCTH WU POpPME KYCKOB.

4.]1ns1 oTAeneHus TOTOBOrO O KPYIMHOCTH MPOAYKTa OT HCXOJHOTO MaTepHaia,
MOCTYTIAIOIIETO Ha IpobJieHue.

7. Jlns rpoXoYeHusi KPYNHOKYCKOBOI0 MAaTepHAaJIa MPEeHuMYIeCTBEHHO
HCNOJIB3YIOTCS...

1. KOJOCHHMKOBBIE PEILIETKH.

2. JHCTOBBIC pemIéra.

3. TPOBOJIOYHBIE CETKH.

4. nyroBbl€ CHUTA.

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

1. CopepxxaHue oTceBaeMOro Kjacca KpymHOCTH B UICXOJHOM pyJie PaBHO COJIEPKaHUIO
OTCEBAEMOT0 KJIacca B HAJPEUIETHOM IIPOAYKTE.

2. CopnepxaHHe OTCEBAEMOTO KJIacca KPYITHOCTH B HAJPEIIETHOM MIPOJAYKTE PaBHO HYITIO.
CopepxaHue 0TCceBaEMOIo Kjlacca KpyITHOCTU B UCXOQHOMU pyzAe paBHO 100%.
ConeprkaHre 0TCeBaeMOro Kjacca KPYIMHOCTH B HaJpemeTHOM mpoaykTe paBHO 100%.
B 4yem cymHoCTh npouecca apodaeHus?

Pa3nenenue cplmy4nx MaTepuanoB Ha KJIacchl KPYMHOCTH.

2. Pa3zpneneHue MoJe3HBIX UCKOMAEMBIX MO/ ACWCTBUEM BHEIIHUX CUJI, TPEO/I0JICBAIOIINX
BHYTPEHHUE CUJIbI CLEIUICHUSI MEXKAY YaCTULIAMHU.

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

4. Jlo3upoBaHUE U CMEUIMBAHUE PA3JIUYHBIX 10 KAYECTBY MOJIE3HBIX UCKOMAEMBbIX IS
HOBBIIIEHUS OHOPOJHOCTH KaU€CTBEHHOT'O COCTaBa PYI.

o ko



10. YTo moka3bIBaeT cTeneHb ApPodJienus?

1. Bo ckoabpKko pa3 pa3zMep OTBEPCTHI MPEIBIAYIIETO CUTa OOJIBIIE pa3Mepa OTBEPCTUI
MOCJEIYIOIIEro CUTa B CTAaHIapPTHOM Habope CHT.

2. Bo ckonbKo pa3 KpymHOCTh JpOOJIEHOT0 MPOAyKTa O0Jblile pa3Mepa pa3rpy30uHOM MIeinu
TPOOWIIKH.

3. Bo ckonbko pa3 KpyImHOCTb KyCKOB JPOOJIEHOTO MPOIYKTa MEHbIIIE KPYITHOCTH KYCKOB,
MOCTYMAIONIMX Ha APOOIICHHE.

4. Bo ckosbKO pa3 KpYIHOCTh KYCKOB JpOOJIEHOr0 MPOIyKTa 00JIbIle KPYTHOCTU KYCKOB,
MOCTYMAIONIUX Ha APOOIICHHE.

11. B meJbpHHIIAX caMOHM3MeJIbYeHHsI H3MeJIbYaloleil cpeaoii sIBJIAIOTCS:

1. cranbHBIE CTEPKHHU.

2. CTaJbHbIC WU YyTYHHbBIE HIAPHI.

3.  pyzHas «raus».

4. KpymHbIE KYCKU PYbIL.

12. Kakoii u3 nepe4yucjeHHBIX MPOLECCOB HE OTHOCUTCH K IPABUTALIMOHHOMY METOY
oboramenus?

1. orcanka

2. KOHIEHTpaIus Ha CTOJIAX.

3.o0o0raieHue B TSHKEIBIX CyCIIEH3UsX.

4. o0orameHue 1o TPEHHUIO.

13. O6sacTh NpUMeHeHUs] KOHIEHTPALMOHHBIX CTOJIOB.

1. JIns oGorarieHus 30J0TOCOAEPKAIIMX ECKOB M TOHKO U3MENIbYEHHBIX Pyl PEIKUX
METaJUIOB KPYITHOCTBIO MEHee 3 MM.

2. Jlnsa oGoramienus yriei kpynHoctbio 250-0,5 mm.

3. s oborameHust pya Y4epHBIX METALIOB KPYMHOCTHIO 50-0,2 MM.

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

14. CymHocTh npouecca neHHou guoranum.

1. TuapodunbHBIE YACTUIBI 3aKPETIISIOTCS HA BO3AYIIHBIX MY3bIPhKAaX M BCIUIBIBAIOT HA
MOBEPXHOCTh, THAPOGOOHBIE YACTHUIIBI OCTAIOTCS B 00BEME MYJIBITHI.

2. T'mapodoOHbIle YacTHUIIBI 3aKPETIISAIOTCS HA BO3IYLIHBIX My3bIPbKaX M BCILJIBIBAIOT HA
MIOBEPXHOCTh, TUAPO(PUIBHBIE YACTUIBI OCTAIOTCS B 00BEME MYJIITHI.

3. T'mapodobuble 1 THAPOPHUIBEHBIE YACTHIIBI 3aKPEIUIIOTCSA Ha BO3AYIIHBIX MY3bIPbKaX U
BCIUTBIBAIOT HA TIOBEPXHOCTD.

4. T'mapodoOHble U THAPOPUIBHBIE YACTULIBI OCTAIOTCS B 00bEME MYJIBIIBL.

15. OcHOBHBIM PU3MYECKUM CBOIICTBOM MHHEPAJIOB, ONPeIe/ IS I0IIHM BO3MOKHOCTH
MATHUTHOI'O 000TraleHNsl, sIBJIsSIeTCS:

1. VYaenpHas MarHUTHas! BOCIPUUMYHBOCTb.

2. JlupnexTpuueckasi IPOHUIIAEMOCTb.

3. JlromuHecTeHIHS (XOJI0THOE CBEUCHHE).

4. Tpubosnextpudeckuii 3PQexT.

Bapuanm Ne 2.

1. [enmpro 060TaTUTETHHBIX MPOIIECCOB SIBISETCS:

1. BeineneHne METAIOB U3 XUMUYECKUX COSAMHEHUN U OTIEIIEHNE HEMETAJUIMYECKUX
KOMITOHEHTOB.

2. OuncTKa METaNIOB OT HEXKENATEbHBIX IPHUMECEH.

3. Ortnenenue Moyie3HBIX MHHEPAJIOB OT BMEIIAIONICH MOPO/IBI M BPEAHBIX IIPUMecei 1
MOJTy4YeHUE KOHIICHTPATOB, TI0 CBOEMY KaueCTBY YAOBIETBOPSIONIUX TPEOOBAHUAM
MOCTEAYIONUX MEePEIETIOB.

4. U3BrieyeHue OTAEIbHBIX COCTABISIONINX TBEPAOrO MaTepHalia C IOMOIIbIO pACTBOPUTENS.

2. lleHHBIM KOMIIOHEHTOM Ha3bIBa€TCS:

1. CxomneHue NoJe3HbIX HCKOMAEMBIX B 36MHOM KOpe.



2. DJeMEeHT WU MPUPOJHBII MUHEpaJl, C LENIbI0 TOTy4YeHUsI KOTOPOTro JOOBIBAETCS TOJIE3HOE
HCKOITaeMoe.

3. llpupoaHoe XMMHUYECKOE COEAMHEHHUE, 00pa3yIOIIeecs MPU Pa3IHIHbIX
(U3NKO-XMMHUYECKHX TPOIIECCax, MPOTEKAIONINX B IITyOMHAX U HA MOBEPXHOCTH 3EMIIH.

4. DneMeHTHl WU MPUPOIHBIE MHHEPAJIBI, KOTOPHIE YXY/IIAI0T KAYeCTBO KOHIICHTPATOB.
D¢ hHeKTUBHOCTH 000TAIECHUS XapaKTePU3YET...
MOJTHOTY OTAENICHHSI MEJIKOTO MaTepHaja OT KPYIHOTO.
U3BJICUCHHE TPAHINYHOTO KJIacca KPYIMHOCTH B CJIMB WM B TICCKH.
JIOJTIO IIEHHOTO KOMITOHEHTA, MEePeLe/INIero B KOHIIEHTPAT U3 UCXOIHOH PY/IbL.
CTETIeHb MPUOIIKEHHS PeabHOTO TpoIiecca 000TaleHUs K UICaTbHOMY.
BoaHo-nuiamoBas cxeMa MOKa3bIBaeT:

1. Ilyru cienoBaHus MOJE3HOTO HCKOMAEMOTO M ITPOJAYKTOB O0OTAIICHHUS C YCIIOBHBIM
N300paXEHUEM aIllapaToB.

2. TlepeueHb u MOCIEIOBATEIBHOCTh TEXHOJIOTHYECKUX MPOIIECCOB M ONEPAIIMU, KOTOPBIM
MIOJIBEPTaeTCs MOJIE3HOE HCKOIAeMOe.

3. KomunvecTBeHHbIE MOKA3aTEN 000TACHUS ISl K&XKI0W OTEepaiiy | MPOAYKTOB.

4. Komu4ecTBO BOJBI, J00ABIISIEMOE B OTACIbHBIC ONEPAIIUN U IPOTYKTHI.

e A A

5. Kakas u3 nepedncieHHbIX onepanuii He OTHOCUTCA K TOATOTOBUTENbHBIM IPOLIECCAM
oOoramenusa?

1. JpoOGnenue.

2. TI'poxouecHue.

3. VYcpennenwue.

4. OuucTKa CTOYHBIX BOJ.

6. Uro moka3pIBaeT TOYKA MEPECEUCHUSI CyMMApPHOHN XapaKTEPUCTUKH «II0 TUTIOCY» C OCBIO
abcrmcc?

1. Pa3mep MakcUMaJIbHOTO KycKa B po0e.
Pa3zmep MUHMMaIBHOTO KyCKa B Iipo0e.
CpennemenuaHHbIN pa3mep.
Cpennuii tuamMeTp Kycka.
JIOCTOMHCTBOM IITAMIIOBAaHHBIX (JIMCTOBBIX) PELLIET SIBISIETCS:
[TpomomkUTENBHBIN CPOK CITY>KOBI ¥ IOCTOSTHHBIN pa3Mep OTBEPCTHUH.
Bonbias miomaas «KuBOro CEUEHUs».
Maunas niomanb «KHBOTO CEYEHHUS.
BBICTpBIN N3HOC, pa3pbIB U CMEIICHHUE MPOBOJIOYEK.
®opmyina g pacuera 3)(HEKTUBHOCTH TPOXOUEHUS:
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9. Yewm ompepenseTcs TIaBHBIM 00pa30M KOHEUHas: KPYITHOCTh IPOOJICHOTO POAYKTa?
1. Pa3smepoM BKpaIJIeHHOCTH 3€PEH MOJIE3HBIX MUHEPAJIOB.

2. Kpenocteo py/sl.

3. MaccoBoii 10jei IEeHHOTO KOMIIOHEHTA B py/Ie.

4. KpymHOCTBIO UCXOTHOM PY/IbI.

10. Kaxum 06pa3oM mpoOHCXOIUT MpoIiecc APOOICHUS B KOHYCHBIX APOOHIIKax?
1. 3acder mMHaMHUYECKOTO BO3ACHCTBUSA POTOpA.



3a cueT pa3JaBIMBaHU MEXIY IBYMS IUIUTAMH.
3a cyeT 3KCLEHTPUYHOT'O JIBUKEHUSI BHYTPEHHETO KOHYcCA.
3a cuer 3aXBaThIBaHUs 3yObSMHU M pacKalbIBaHUs 10 TPeOyeMOil KpyITHOCTH.

11. TlonsATHE O THIPABINYECKON KiIacCHUPUKAIIH.

1. TIpouecc pa3aeneHus cMeCH MUHEPATBHBIX 3epEH Ha KJIACChl KPYIMTHOCTH 110 CKOPOCTSIM
OCaX<JIeHUs B BOAHOM cpere.

2. Ilpouecc pa3aeneHuss CMECH MUHEPAIBHBIX 3€peH Ha KJIAcChl KPYITHOCTH MO CKOPOCTSAM
OCaXKJIeHUs B BO3YIIHOH cperie.

3. Ilpouecc pa3zaeneHust CMECH MUHEPAIBbHBIX 3€PEH Ha KIIACChl KPYITHOCTH IPU TTOMOIIH
IIPOCEUBAIOLINX ITOBEPXHOCTEH.

4. Tlpouecc pa3aeneHusi CMECH MUHEPAIbHBIX 3€PEH 10 INIOTHOCTH B BOJHOM cpere,
NYyJIbCUPYIOLIEH OTHOCUTENIBHO pa3/iesiieMON CMECH B BEPTHUKAJIIbHOM HaIpaBJICHUU.

12. Tlpomecc pa3aeneHus YacTUIl B TSKEIbIX cpeiaX (CyCIeH3HsIX ) MPOUCXO/IUT:

1. Ilo maoTHOCTH YacCTHULI.

2. Tlo cKOpOCTSIM MaJICHUs YaCTHIL B CpeIe.

3. Ilo xpynHOCTH YacTuL.

4. Tlo ¢popme yactu.

13. T'aBHBIM JOCTOMHCTBOM (PJIOTALIMOHHOTO METOJ]a 0OOTAIlEHUS SBIISAETCS:

1. Huskuii pacxo/1 2JIeKTPOIHEPTUH.

2. IIpocroTa nNpou3BOJCTBEHHOIO KOMILIEKCA.

3. OtHocHTeNbHAs AEUIeBU3HA MTOTyYeHHUS KOHIICHTPATOB.

4. YHHMBEpCaIbHOCTb, BO3MOXKHOCTh pa3ziefeHHsI JF0ObIX MUHEPAIbHBIX KOMIUIEKCOB.

14. B xakux nosisix NpoMCXOAUT MarHUTHAs cenapanus’?

1. B snexrpuueckux moisx.

2. B HEOIHOPOIHBIX MATHUTHBIX MOJISIX.

3. B 0JHOPOAHBIX MarHUTHBIX MOJISX.

4. B 31eKTpOMarHUTHBIX TOJSX.

15. OGnacTh NpUMEHEHUS JIEKTPUIECKOM cenaparuu:

1. OoboraieHue py Y4epHbIX METAJIJIOB.

2. OOoraineHne TeXHOJIOTHYECKOTO ChIPhsi C HU3KON MAacCOBOM /10J1€H IIEHHBIX
KOMITOHEHTOB.

3. JloBoJKa HEKOHIMIIMOHHBIX KOHLIEHTPATOB PY/] PEIKUX METAIIOB, KEPAMUYECKOTO ChIPbS,
CIIIOJI, QJIMa30B.

4. Oo0orarieHue Bcex TUIIOB MUHEPAIBHOTO CHIPBSI.

Hown

Bapuanm Ne 3.

Kaxoe u3 mepeunciieHHbIX MOJIE3HbIX HCKOMAEMBbIX HE TIO/IBEpraeTcsi 000TraIeHnio?
Hedts.

JKene3ucrsie KBapIUTHI.

boxcursl.

AnMasbl.

XBOCTaMM HA3bIBACTCS:

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

2. IIpomaykTt, B KOTOPOM MaccoBas JIOJISI [ICHHOTO KOMITOHEHTA 3HAYUTEIHHO BHIIIIE, YeM B
HCXOIHOM pyZe.

3. TIpoaykT, B KOTOPBIi BRIACISIECTCS OOJBIIAS YaCTh BMEIIAIOMICH MTOPOIBI U
HE3HAUUTENbHAs YaCTh IEHHOTO KOMIIOHEHTA.

4. TIpoayKT, MOCTYNAIOMIUN B JIIOOYIO OTIEpAIIIIO 000TAIIECHHS U B JIFOOYIO MAIIIUHY.
Kakoli u3 nmepeuncieHHbIX MPOIECCOB HE OTHOCUTCSI K COOCTBEHHO 000TaTUTEIBHBIM?
MarnuTtHas cenaparusi.

DJeKTpUUecKas cenaparmus.
Pannomerpudeckas cenapanusi.
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Arnomepanus.
CHUTOBBIM aHAJIN30M Ha3bIBAETCS:
N3mepeHne KpyHbIX KyCKOB 110 TPEM B3aUMHO HEPIEHINKYIISIPHBIM HAlPaBICHUSIM.
2. Pasnenenue Matepuasa 1o CKOpOCTH MaJeHUs YaCTHUI] Pa3IMYHON KPYITHOCTH B BOJHOM
cpeze.
3. HM3mepenue yacTuil noJ MUKPOCKOIIOM U KJIaCCU(UKALUS UX HA TPYIIIbLI B Y3KHX
IpaHULIAaX OIPEJEIECHHBIX Pa3MEPOB.
4. PacceB mpoObl MaTeprasa Ha HECKOJIBKUX CUTaX C Pa3IMYHBIMU CTaHAAPTHBIMU
pa3MepaMy OTBEPCTUH 3aJJaHHOI'O MOJYJIS.
5. Kakoro Ha3HaueHue onepanuy KOHTPOJIBHOIO TPOXOUEHHUS B CXEMaxX PyIONOIATOTOBKU?
1. Jlng KOHTPOJIS KPYITHOCTH APOOIEHOTO MPOAYKTA.
2. Jlns nosydyeHusi TOBApHOTO MPOJIYKTa 3a1aHHOM KPYITHOCTH.
3. Jlns pa3zgeneHust MaTepuaa Ha HECKOJIBKO KJIACCOB KPYMHOCTH IEpe]] KOHIICHTpauel Ha
CTOJIaxX.
4.  Jlnsg oTAeneHus TOTOBOIO MO KPYIHOCTH MPOJIYKTa OT UCXOAHOIO MaTepuania,
MOCTYMAIOIETO Ha APOOICHHE.
6. Kax BimseT yroy HakJIOHa MPOCEHBAOIIECH MMOBEPXHOCTH IPOXOTA HA €TO
MIPOU3BOIUTENBHOCTD U 3(P(HEKTUBHOCTH TPOXOUYCHUS?
1. He Bnuser.
2. Yem 6oJblie yrosl HAKJIOHA, TEM BBIIIE IPOU3BOIUTEIHHOCTh TPOXO0Ta U 3PPEKTUBHOCTD
FPOXOYEHHUS.
3. Uewm Oombliie yroy HaKJIOHA, TEM BBIIIE MPOU3BOAUTEIHLHOCTh TPOXOTA U HUXKE
3¢ (HEKTUBHOCTH TPOXOUYCHHUSI.
4. Yewm Oombliie yroy HaKJIOHA, TEM MEHbIIE TIPOU3BOAUTEIHLHOCTD IPOX0Ta U OOJIbIIIE
3¢ (HEeKTUBHOCTH TPOXOUYCHHUSI.
7. Kaxkoe npoOrneHue Ha3bIBaeTCs MEJIKUM?
Ot 1500-500 o 350-100 mm.
Ot 350-100 mo 100-40 mm.
Ot 100-40 1o 30-10 mm.
Ot 30-10 mo 3 mm.
Crnioco0 pa3rpy3ku U3MeIbUYE€HHOTO MPOAYKTa U3 CTEPKHEBOW MEIbHUIIBL:
CBOOOIHBIM CIIMBOM UY€pe3 pa3rpy30uHyIo Hangy.
JIndprépaMu NpUHYAUTEIBHO YIAISETCS U3 MEITbHULIBL.
Yepes HapyKHOE LWINHIPUYECKOE CUTO.
Uepes pemieTky ¢ WensiMu KIMHOOOpa3HOH (hOpMBI.
Kakoii 13 nepeyrcieHHbIX anmnapaToB OTHOCUTCS K EHTPOOESKHBIM KiaccupukaTopam?
CrnupanbHbIN KIaccupukaTop.
Peeunsrii knaccudukarop.
[MupamuganbHBIN KTacCuPUKATOP.
I'uaponuKIIOH.
@dnoTaloHHOE 000TaleHne OCHOBAHO:
Ha paznnuumn B cMaunBaeMOCTH MUHEPAJIOB.
Ha pa3znuuuu B JIOTHOCTSIX MUHEPAJIOB.
Ha paznnuun B iBETE MUHEPAJIOB.
Ha paznuuuu MuHepasioB B CHOCOOHOCTH OTPaXKaTh, MPOITYCKATh, MPEIOMIISThH CBET.
Ha3nauenue peareHTOB - coOuparesneit Bo ¢ioTanuu:
s ruapodoOuzaniy NOBEpXHOCTH YaCTHII.
Jlnis ruapoduInN3aui MOBEpXHOCTH YaCTHII.
Jns n3menenus pH ¢uioTannoHHON MybIIBI.
4. Jln4 U3MEHEHHs HOHHOT'O COCTaBa IYJIbIIBL.
12. Kaxkoii u3 nepeqrcICHHBIX amapaToB HE SBISCTCS TPaBUTAIMOHHBIM?
1. BunToBoOIi cenapaTop.
2. TspxkenmocpenHblil KOHYCHBIN cemapaTop.
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3.  DreKkTpocTaTHMYECKHH cenapaTop.

4. TIaeBMaTUUYECKH cemaparTop.

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

1. Hanuuue BaHHBIL

2. Hamuuue 6apabaHa U3 HEMarHUTHOT'O MaTepuraa.

3. Hanuuue MarHUTHOM CUCTEMBI U3 MTOCTOSIHHBIX MarHUTOB.

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

14. HeobxoaumbIM yCcI0BHEM pa3JeIeHNUs MUHEPAJIOB IPHU JIEKTPUUECKON cenapaluu
SABIISETCS:

1. IlpumeHeHue peareHTOB.

2. Coznanue cpefibl pa3aeiaeHus MPOMEKYTOYHON IOTHOCTU MEXY IJIOTHOCTSIMHU
paszesnsieMbIX MHHEPAJIOB.

3. Co3znanue HEOJHOPOIHOTO MAarHUTHOTO MOJIS.

4. 3apsika 4acTHIl TEM MM HHBIM CIIOCOOOM.

15. Ilenbro 060TaTUTEIHHBIX MPOIECCOB SBISETCS:

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

2. OumcTKa METaJIOB OT HEXKEJIATEIbHBIX IIPUMECCH.

3. Ornenenue NOJE3HBIX MUHEPATIOB OT BMEILAIOIIEH OPO/IbI U BPEAHBIX TpUMEcel U
pa3zeneHre KOMIIOHEHTOB Ha PsAJ] MPOIYKTOB, IPUTOTHBIX [T AalbHEHIIEeH nepepadoTKH.

4. W3BneueHue OTAECTBHBIX COCTABISIONINX TBEPAOTO MOJIE3HOT0 HCKOMAEMOTr0 C MTOMOIIBIO
pacTBOPHUTEIIS.

Koumponvnas paboma Nel

Hanucatp Ha3BaHUE MPOTYKTOB 00OTAIIEHHUS U 1aTh UM OIpEAeTICHUS.

HanucaTth ocHOBHBIE TOKa3aTeNN MPOIYKTOB oOoraiieHus. JlaTe onpeneneHus 1 HanucaTh
bopMyIIBI TSl UX OTIPEACTICHUSI.

Koumponvnas paboma Ne2

[To nmpencTaBneHHBIM JAaHHBIM TOCTPOUTH CUTOBYIO XapaKTepucTHKy. [1o rpaduxy
OIpeeNnTh: MaKCUMaJIbHBIN pa3Mep MaTepuaia B mpole, CpeaHui pa3Mep, peodiajaHue
YaCTHII, YaCTHBIM BBIXOJ] KIIACCOB.

Koumponvnas paboma Ne3

[TpuBecTu 3cKku3 000PYTOBAHHS HA BEIOOD JJIsl TPOXOUYEHUS, TPOOJICHUS WM U3METbUYCHHS.
Hamucars npunnmn pabotsl 000py10BaHus, JOCTOMHCTBA U HETOCTATKH.

Konumponvuasa paboma Ne4

[IpuBectu 3cku3 000pyOBAHUS JJIsl TPABUTAIIMOHHOTO U MarHUTHOTO OOOTAIEHHUS MOJIE3HbBIX
uckomnaembIx. HamucaTs mpuHIUN paboThl 000pYyI0BaHMS, TOCTOMHCTBA U HEOCTATKH.

Hamucatp 1 npeacTaBuTh CXeMaTUIHO MEXaHU3M IEUCTBUS (DJIOTAIIMOHHBIX PEareHTOB.

Koumponvuas paboma Nes

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

Koumponvnas paboma Ne6

[TpuBecTH MPUHIUIHATHEHYIO CXeMY 000TallleHUs] MAarHETUTOBOW PY/IBIL.

IlpumepHnulit nepeuens mem u 3a0anuil 0711 NOO20MOBKU K IK3AMEHY:
Kakwue cBoiicTBa MUHEPAIOB UCIIOJIB3YIOTCS MIPH PA3IMYHBIX METOaX 00OTaeHus?
Koraa Heo0xo1mMo mpuMeHsITh MEXaHUYeCKoe odoramieHue?
W3 kakux omeparuii COCTOST MPOLIECChl 00OTaIEeHUS?
Kaxkwe nmporiecchbl mepepabOoTKH MUHEPAIBHOTO ChIPhsI HA3BIBAIOTCS MTOATOTOBUTEIIHHBIMU?
Kakwue nporiecchl nepepaboTKi MHHEPAIBHOTO ChIPhSI HA3BIBAIOTCSI OCHOBHBIMU?
Kakwue npouecchbl nepepaboTK MUHEPAIBHOTO ChIPhSI HA3bIBAIOTCS] BCTIOMOTATEIbHBIMU?
Kakue npoayKThl OTy4aroT B pe3ysibTaTe o0orameHus?

NoabkowhE



8. Uewm ompenensiercs mpeeabHO BO3MOXKHAS MaccoBasi 10JIsl IICHHOTO KOMIIOHEHTA B
KOHIIEHTpaTe?

9. IlpuBenuTe KaueCTBEHHYIO CXeMY OOOTalIeHUs U CXEMY TN arlaparoB.

10. Yewm ompenensercst KpynmHOCTb, 0 KOTOPOH MOJIE3HOE UCKOIIaeMOoe IpoOUTCs,
U3MenbyaeTcs nepen odorameHnem?

11. Tlouemy npumeHsiercs cTaguaibHoe ApoOieHne? UTo Ha3bIBaeTCs OTKPBITBIM U
3aMKHYTBIM LIUKIJIOM JpoOieHus?

12. Kaxue annapaTsl HCIIOJIB3YOTCS Ul APOOIEHUS U U3MEIbUYEHUS PYy/Ibl?

13. B 4em cocTOuT Ha3HAYCHHUE OTEepaIiii pOXOUueHUs, Kiraccupukanmmu?

14. Kaxue annapaTsl HCIIOJIB3YIOTCS Ul ONlepaliii TPOXOYEHUs U Kilaccupukanun?

15. Kakue 3aKkOHOMEPHOCTH JIEKAT B OCHOBE I'PAaBUTALMOHHOIO IIpoliecca 00oraieHus?
Knaccugukanus rpaBUTallMOHHBIX ITPOLIECCOB.

16. Yro Ha3pIBaeTCs mporeccoM orcanaku? OTcao9uHbIe MAITUHBIL.

17. Kaxue cuibl 1eiiCTBYIOT Ha MUHEpaJIbHbIE YACTUIIbI HA IOBEPXHOCTH KOHLEHTPAILIMOHHOTO
crona?

18. Kakue none3Hsle HCKoaeMble 000TalaTcs Ha KOHIEHTPAlMOHHBIX cTosax?
OOorainieHne Ha BUHTOBBIX CENapaTopax U KOHLIEHTPALMOHHBIX CTOJIAX.

19. Yro Takoe Tsxenas cpesia M Kakue TUIIbI TSDKENbIX CPell BCTPEYaroTCs B IPAKTHKE
oOoramieHus?

20. B uem 3akirouaeTcs CyLUIHOCTb IPOLECCa PA3/IEIEeHUs B TSDKEINbIX cpeaax?

21. Kaxwue CyniecTBYIOT OCHOBHBIE THIIBI AIllIIAPATOB /ISl Pa3/ICICHUS B TSHKEIBIX CYCTICH3HSX ?
OnumuTe NpUHIKUI UX pabOoTHI.

22. Knaccudukanus (IoTallMOHHBIX MPOIeccoB. B uem 3akimogaeTcs mpomecce (haorarun’?

23. UYto Ha3bIBaeTCs KPaeBbIM YIJIOM CMauuBaHU?

24. KakoBo Ha3zHa4yeHHE (DIOTAMOHHBIX PEareHTOB, X Kiaccupuramus?

25. B uem npenmy1ecTBo (I0TalMOHHOIO METO/1a 000TalleHHs MTepe]] OCTATbHBIMU?

26. Yo Ha3wIBaeTcs MpsiMoii u oOpartHoii ¢iotanmeit? Kakue oneparyn diaoranun
Ha3bIBAIOTCS OCHOBHBIMH, IEPEUUCTHBIMU, KOHTPOJIbHBIMU?

27. Kax BBIIENSIOTCS IIEHHBIE KOMITOHEHTHI ITPU CEJIEKTUBHON M KOJUIEKTHBHO-CEJIEKTUBHON
cxeMmax (iaoraruu’?

28. Kaccuduxkarms paotanmoHHBIX MamyH. BeromorarenbHoe (ioTarioHHoe
o0opyoBaHue.

29. MarauTtHOE ToJIe U ero CBO¥cTBa. MarHuTHasi BOCIIPUUMYNBOCTb.

30. Kak pa3nuyaroT MUHEpasbl IO MarHUTHBIM cBoiicTBaM? Kakoii cuibl TpeOyroTes
MarHUTHBIE TTOJIS JJIsl IX 00OTaneHns?

31. OTKpbIThIE U 3aMKHYTble MarHUTHBIE CUCTEMbI. MarHUTHBIE 110JIs1 CETapaTopoB.

32. Kakue CymecTBYIOT THITBI MATHUTHBIX CETIapaTopoB?

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

34. MarHuTHBIE cemapaTopsl it o0orameHus: ciabOMarHUTHBIX PY/I.

35. HasoBure MeTo/bI U anmaparbl 00€3B0KUBAHUS MPOYKTOB 00O allICHHS.

[lenpto mabopaToOpHBIX pabOT TO [JAaHHON JUCIUIUIMHE SBJSIETCS PAKTHUYECKOe
03HA-KOMJICHUE CTYJICHTOB C Pa3IUYHBIMHU MPOIECCaMUd M METOAaMH OOOTAlCHHS TOJIE3HBIX
HCKOTIAeMBbIX, a TaKXKe MOJTYYeHHEe HABBIKOB 10 BBHITIOJHEHUIO Pa3IMYHbIX OMBITOB. B yacTHOCTH,
CTYACHT JIOJDKEH YMETh MPABIIILHO 000CHOBATH IPUMEHEHHE MPOIECCca MIIM METO/Ia 00O0TaIeHHS
JUTSL 3aJJaHHOTO THUIA PYyJbI, paccuyuTaTh OCHOBHBIE IMOKa3aTelu OO0OTalleHHs U TMPEACTaBUTH
WHIANBUIYAIbHBI OTueT. Bce TonmydeHHBIE OSKCIEpUMEHTANBbHBIE JaHHBIE HEOOXOIMMO
MPOaHATU3UPOBATh, IMPOBEPUTH BBIMIONIHEHA M OCHOBHAs I1edb paboThl, cHopMynHpoBaTh
BBIBOJIBI. EcCiaM TONMydeHBl HH3KHE TEXHOJOTHYECKHE IT0Ka3aTeld OOOoTaleHus, YyKa3aTh
BO3MO>KHBIE MIPUYMHBI U ITYTH MMOBBIIIEHUS TOKA3aTENCH.

[Tpu BBITONTHEHNH PAOOT CTPOTO COOIIOIATH MTPABHIIA TEXHUKH OC30MTACHOCTH U HH-CTPYKIHH
o paboTe ¢ anmaparypou.

[Tepedensn 1abopaTopHBIX PabOT:



SouhrwnE

Nzydenue paboThI EKOBOM IPOOHUIKY U MIPOU3BOICTBO CUTOBOTO aHANIN3A

N3yuenune paboThl THPAITMOHHOTO TPOXO0Ta U orpeaesieHne 3 PeKTUBHOCTH TPOXOUEHUS
N3yuenne nmporecca u3MeNIbYeHUs Pyl B IIAPOBOI MEIbHHULIE

OO0oranieHue KeNe3HbIX Pyl Ha MArHUTHOM CeTapaTope

Ob6orarnieHre NoIMMETAIUTMYECKUX PYJI IO CXeMe MPSIMON CeNEKTUBHOMN (IIoTauu
OO0oranieHre MoJIe3HBIX UCKOMIAEMbIX Ha KOHIIEHTPAIIHOHHOM CTOJIE.



puioxenne 2

OueHovHbIe cpeaCcTBA /1JIsl MPOBeAeHHs POMEKYTOUYHON aTTeCTAlNU

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

Kon
WHJUKaTOpa

Nunukarop
IOCTHIKEHUSI
KOMIIETEHIINH

OneHouHBbIE CpesicTBA

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

OCBOCHHIO I'€0

OIIK-4.1

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

Pewums 3a0auy:

OnpeaenuTb MacCoOBYIO J10JIF0 METU B KOHLIEHTPATEe, COCTOSIIEM U3 MUPUTA U MUHEPAJIOB, YKa3aHHBIX B Ta0suIe (110
3a7JaHUIO)

Pewiump 3a0auy:

Onpenenutb TEXHOJIOTMUYECKHE [TOKA3aTEIN 000ralleHuss MEAHON py/bl:

- BBIXOJ] MEJTHOTO KOHIIEHTpATa,

- BBIXOJ] XBOCTOB,

- Maccy XBOCTOB,

- U3BJICYEHUE MEIU B MEIHBIN KOHIIEHTpAT,

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

PesynbTarhl pacyera TEXHOJIOTMYECKHUX MOKa3aTesiell opOPMUTH B BUI€ CTAHAAPTHON TaOIHUIIBI.
OnpenenuTs MapKy METHOTO KOHIIEHTpaTa U3 TaoJ.

Pewiumos 3a0auy:

OnpenenuTb MacCOBYIO JIOJIO IIMHKA B KOHIIEHTPATE, COCTOSILEM U3 MUPUTA M MUHEPAIOB, YKa3aHHBIX B TaOIUIIE
(Mo 3aanuIo)

Pewiump 3a0auy:

Paccunrtare TeXHONOrMYECKUE OKa3aTen oboramieHus QoTalMoOHHOTO Liexa. Pe3ynbTaTsl npeacTaBUTh B
tabmuie. Mcxonubie nanubie: maccoBas 1o Cu B pyne — 0,9 %, B konuentpare — 20 %, B xBocrax — 0,1 %.
Ilepeuenv meopemuueckux 60npocoe K IK3ameny:

1. Kakue npotieccsl nepepaboTKi MUHEPAIBLHOTO ChIPbs HA3bIBAIOTCS OATOTOBUTEILHBIMU?

2. Kakwue mporieccel nmepepaboTKi MUHEPATLHOTO ChIPhsl HA3bIBAIOTCSI OCHOBHBIMU ?

3. Kakue nporieccsl nepepaboTKi MUHEPAIbHOT'O ChIPhsl HA3bIBAIOTCS] BCIIOMOTaTEIbHBIMU?




Nupukarop

Kon
JOCTHKECHHUS OneHouHBIE CpesicTBA
WHJUKATOpa .
KOMITETEHIIUH
4. CyurHocTsb, TaBHbIE 0COOEHHOCTH U Ki1accu(UKalys 000raTUTEIbHBIX MPOIIECCOB.
5. OcHOBHBIE (paKTOPHI, BIUSIONIUE HA BEIOOP METO/1a 000TalCHHS.
6. Kakue nmpoayKThl OJydarOT B pe3yJibTaTe oOoranieHus?
7. Yem ompezenseTcs NpeaeabHO BO3MOXKHAsT MAacCOBAast JOJIsl IEHHOI0 KOMIIOHEHTA B KOHIIEHTpaTe?
OIIK-4.2 Brnageer wmeronamu | Ilepeuens meopemuueckux 60npocos K IK3amMeHy:
MPAKTUYECKOU 1. Kakue cBoiCcTBa MUHEPAIOB UCIOJIB3YIOTCS IPH PA3IMYHBIX METOaX 00OTaIeHUSs?
JTUArHOCTHKU 2. Korna Heo0Xxo1uMo MPUMEHITh MEXaHn4ecKoe odorarienue?
MUHEPAJIOB pyz, | 3. U3 kakux omnepauuii cocTosAT Npo1ecchl odorameHus?
TOPHBIX nopon, | 4. Kakue mporeccsl nepepadoTKiu MUHEPATHLHOTO ChIPbs HAa3bIBAIOTCS MOATOTOBUTEIBHBIMU?
knaccupukanued  u | 5. Kakue nporeccel mepepaboTKu MUHEPATBHOTO ChIPhSI HA3bIBAIOTCS OCHOBHBIMU?
XapaKTePUCTUKOM 6. Kakue npouieccel nepepadoTKi MUHEPAIbHOTO ChIPbsI Ha3bIBAIOTCS BCIIOMOTATEIbHBIMU?
TJIABHBIX 7. Kakve mpoayKThl OMy4alOT B pe3yJibTaTe 000TaieHus?
nopoaooOpazyromux | 8. Uem onpenensercs nmpeneabHO BOZMOXKHASI MacCOBast 10JIsI LIGHHOTO KOMIIOHEHTA B KOHIIEHTpaTe?
" pyasbIxX | 9. [IpuBeauTe KaueCTBEHHYIO CXEMY 00OTrallleHusl U CXEMY LIENH annaparos.
MuHepanoB,  BeneT | 10. Uem onpeaensieTcst KpyMHOCTb, 0 KOTOPOH MOJIe3HOE UCKOMaeMoe APOOUTCS, H3MEIbUaeTCs Mepej
MIEPBUYHYIO oOoramieHruem?
JOKYMEHTAIUIO
NOJIEBBIX JAaHHBIX U | IlIpumepnvie npakmuueckue 3a0anus 011 IK3AMEHA:
MIEPBUYHYIO CocTaBuTh cxXeMy Juist 00OTaIieHus pyabl
00paboTKy 00pa3noB | Betnonnums 3adanue:

OnpenenuTh TEXHOJIOTHYECKHE MTOKA3aTeIl 000TallleHus KeJIe3HO! py/Ibl:

- BBIXO/JI JK€JIE3HOT'0 KOHIIEHTpPATa,

- BBIXOJ1 XBOCTOB,

- Maccy XBOCTOB,

- U3BJICUCHUE JKEJIe3a B JKEJIE3HbIM KOHIIEHTPAT,

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

PesynbTarhl pacyera TEXHOJIOTHYECKHX TTOKa3aTesnei opOopMUTH B BUI€ CTAaHAAPTHON TaOIHUIIBL.




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

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

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

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

[Toxazarenu v KpUTEpUN OLIEHUBAHUS SK3aMEHA:

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

— Ha OLEHKY «xopomo» (4 Oamna) — oOydaroIUiCs TMOKa3bIBa€T CPEAHUM YPOBEHD
c(OpPMUPOBAHHOCTH  KOMIIETEHLIMH, T.€. CTYAGHT TMpEACTaBIseT IOJHOE  3HaHUE
yueOHO-TIPOrPaMMHOTO MaTepuasa, YCIENIHO BBITOMHSIOMUN MPEeIyCMOTPEHHBIE B MIPOrpaMMe
3a/laHusl, YCBOMBIINI OCHOBHYIO JINTEPATYpy, PEKOMEHOBaHHYIO B mporpamme. Kak npasuo,
OIIEHKA «XOPOUIO» BBICTABISETCS CTYAEHTaM, MOKa3aBIIUM CUCTEMATUYECKHUI XapakTep 3HAaHUU
M0 JUCHUIUIMHE U CHOCOOHBIM K MX CAMOCTOSATEIbHOMY ITONOJHEHUI0 M OOHOBJIEHHMIO B XOJ€
nanpHeimeil yue6Hoi paboTsl U MpohecCHOHATBHON 1eATeIbHOCTH;

— Ha OLIEHKY «YIOBJIETBOpUTENTHHO» (3 Oamia) — oOydaroIMiicss MOKa3bIBaeT MOPOTOBBIN
ypoBeHb CHOPMUPOBAHHOCTH KOMIIETEHIUH, T.. CTYACHT, MPEICTaBisieT 3HAHHUS OCHOBHOTO
y4eOHO-TIPOrPaMMHOTO Marepuajia B 00beMe, HEOOXOAMMOM i JajbHeuIied ydeObl u
npencTosimell paboThl MO CHENHATBbHOCTH, CIPABISIIONIMICS C BBIMIOJHEHUEM 3aJlaHuM,
MPEIYCMOTPEHHBIX MNPOrpaMMOM, 3HAKOMBIA C OCHOBHOW JIUTEPATypOu, PEKOMEH]IOBAHHOMN
nporpamMmmoii. Kak mpaBuio, OIEHKa «yIOBJIETBOPUTEIBHO» BBICTABISETCS CTYJIEHTaM,
JIOMYCTUBIIMM TOTPEIIHOCTH B OTBETE€ HA 3K3aMEHE M IPHU BBINOJHEHUU HK3aMEHAIlMOHHBIX
3aJjaHui, HO 00Jaal0IKUM HEOOXOIMMBIMU 3HAHUSMHU JJI1 UX YCTPAHEHUS IMOJ] PyKOBOJICTBOM
MpenoiaBaTels;

— Ha OIIEHKY «HEY/JOBIECTBOPUTENbHO» (2 Oamna) — pe3yabTar OOydeHUs HE JOCTUTHYT,
oOyJaromuiicss He MOXKET IOKa3aTh 3HAaHUS HAa YypPOBHE BOCHPOU3BENEHUS H OOBSCHEHUS
nH(popMaIy, He MOXET MOKa3aTh WHTEJUICKTyaJIbHbIE HABBIKM PEIICHUS MPOCTHIX 3ajad, T.C. Y
CTyJeHTa, 0OHAPYKUBAIOTCS MTPOOEINBI B 3HAHUSAX OCHOBHOTO Y4E€OHO-TTPOrPaMMHOTO MaTepuaia,
JOCTUTHYTHI TPUHIMIHAIbHBIE OIMMOKH B BBIMIOJHEHUH TPETYCMOTPEHHBIX MPOrpaMMOin
3aJJaHuH.

Ha OIICHKY «HEYIOBJIETBOpUTEIbHO» (1 0amr) — oOyJaronuiicss He MOXKET IMoKa3aTh 3HAHUS Ha
YPOBHE BOCIPOU3BEICHUS M 00BsCHEHHS WH(MOPMAIIUU, HE MOXKET MOKa3aTh WHTEIJICKTyaIbHbIC
HAaBBIKH PEIICHUS MPOCTHIX 3a7ad.



