MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUHNCKOU OEJEPAIINN

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

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

Mapkuenepckoe aemno

YpoBeHb BhICIIET0 00Pa30BAHMUS - CTICIIHAIUTET

®opma oOyueHus
3a04Has

Uuctutyt/ pakynprer MHCTUTYT rOpHOTO J€s1a U TpaHCIopTa

Kadenpa ["eomorum, MmapKIeiaepcKoro aena u 00oraneHus MoJIe3HBIX
HCKOTMIAeMBIX

Kypce 4

Maruauroropck
2023 ron



Pabouas mnporpamma cocraBneHa Ha ocHoBe @OI'OC BO - cnoeumanurter 10
cnenuanbaocTr 21.05.04 'oproe neno (mpuka3 Munoboprayku Poccuu ot 12.08.2020 r. Ne 987)

Pabouast mporpamma paccMOTpeHa MW OJOOpEeHa Ha 3aceIaHHH Ka(beﬂpm I'eonorum,
MapKIIEHIEPCKOTo Jieia U 000TaleHHUS ITOJIE3HBIX HCKOTTAEMBIX -

09.02.2023, mporokoin Ne 5 /,1/ g
— N.A. I'pumnn

3aB. kadenapoit

Pabouas mporpamma ogobpeHa merogudeckoi komuccuend U AuT

13.02.2023 r. mporokon Ne 3
IMpencenarens 4%4‘\\1/1.1& [eiTaneB

Pabouas mporpamma cocraBieHa: 6( %
nouenT kadpeapsl [ MAnOI1N, kanz. TeXH. HayK ‘ E.}O. [lerons

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

///f B.III. I"'ansamoB



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)I/IH_II/IH

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u onodpena s peanm3anuu 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 nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamzanuu B 2027 - 2028
y4eOHOM roy Ha 3acemaHuu kageapsl [ 'eo0ruu, MapKIieiaepekoro aeia u 000orareH st

IIporokomor 20 1. Ne

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

Pabouas mporpamma nepecmMoTpeHa, o0cyxaeHa u ogoopena st peanuszanuu B 2028 - 2029
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 nepecmotpena, o0cyxaeHa u ogoopena ais peanuzanuu B 2029 - 2030
y4aeOHOM TOJly Ha 3acefaHuu kKadenpsl ['eonoruu, MapKIeiaepckoro iemaa 1 o0orameHus

[Iporokom ot 20 1. Ne

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

Pabouas mporpamma rnepecMoTpena, o0cyxieHa u ogoopena st peanmsanuu B 2030 - 2031
yueOHOM rojy Ha 3aceqaHuu Kadeapsl [ €ooruu, MapKIei1epcKoro jieia u 00orameHus

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




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

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

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

Jucuumnuna OOoraiieHue MOJIE3HBIX HCKOMAeMbIX BXOAMT B 00s3aTEIbHYIO YacTb
y4eOHOro riana 00pa3oBaTeIbHON MPOTPAMMBI.

Jis  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YyMEHHMs,  BJaJICHUsA),
c(hOpMHUPOBAHHEIE B PE3YJIbTATE U3yUCHUS TUCITUTUINH/ TPAKTUK:

Xumus

®usuka

I'eonorus

3Hanus (YMEHUS, BIAJICHUS), MOTYICHHBIC TTPH M3yYECHUU TAHHOW IUCIUILIMHBI OyIyT
HEOOXOUMBI IJIS1 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

®du3rKa rOpHBIX TOPOJT

be3onacHoCTh JKU3HEIEATENbHOCTH

DKOHOMMKA MPEATIPUATHS

3 Komnerenunu ody4yarouierocsi, popMupyemMbie B pe3yaibTaTe 0CBOEHUsI

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pPe3yJibTaThl 00y4YeHUs

B pesynbrare ocBoeHus nucuuiuinabl (Moaysisi) «O0oraiieHne mojJe3HbIX UCKOMIAEMbIX»
oOyJaromuiicst 1oJKeH 0071a1aTh CIEeAYIONUMU KOMITETEHITUSIMU:

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

OIIK-4 CrocobeH ¢ ecTeCTBEHHOHAYYHBIX ITO3UIMH OLEHUBAaTh CTPOCHHE, XUMUYECKUU H
MHUHEpaJIbHBIA COCTaB 3€MHOH KOpBI, MOP(OIOrnYeckue 0COOEHHOCTH M I'€HETUYECKUE THIIBI
MECTOPOKJCHUN TBEPJBIX IMOJIE3HBIX MUCKOMAEMBIX TPU PEIICHUH 3a/1a4 110 PAlMOHAILHOMY H
KOMIIJIEKCHOMY OCBOEHHIO T€0PECYPCHOr0 NOTEHIMAaIa HeJIp

OIlK-4.1 [IpuMeHsAeT XUMUYECKUN U MUHEPAIBHBIA COCTaB 36MHOU KOPbI, OCHOBHBIE
CBOMCTBAa MUHEPAJIOB Pa3JINYHBIX KJIACCOB U TJIABHBIC TUIIBI Py YU TOPHBIX
IIOPOJ JUIS pELICHUS 3a1a4 10 OCBOCHMIO HEJIP

OIIK-4.2 Brnageer merogamMu mpakTHYECKON JUArHOCTHKH MUHEPAJIOB Py, TOPHBIX
1opon, KJ1accupukanuein u XapaKTEePUCTUKON TJIABHBIX
MopoAoo0pa3ylIUX U PYIHBIX MHHEpANOB, BeAeT MEPBUYHYIO
JTOKYMEHTAIMIO ITOJIEBBIX JAHHBIX U IIEPBUUHVIO 00pabOTKY 00pa3IoB




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 5 3adyeTHbIX enuuuil 180 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas pabora — 12,9 akaj. 4acos:
—aynuropHas — 10 akaj. 4acos;

— BHeayuTopHas — 2,9 akaJi. 4acos;

— caMocrosiTenbHas pabora — 158,4 akan. 4acos;

— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yac

dDopMa aTTecTaiuu - 3K3aMCH

AynutopHas s
KOHTaKTHas paboTa E 3 dopma TeKyIIEero
=
B aKaJl. 4acax 5} Bnu KOHTPOJIS
Pazzen/ Tema 2, (B axaz. yacax) = A . p Kon
> 3 © | caMoCTOATENBHOM | YCIIEBaEMOCTH U
JUCLUTUTAHBI N £ < . | komnerenuuu
g £ paboTsl MPOMEKYTOYHON
nab. | mpakt. | 3 &
Tlex. Z'g aTTecTaluu
3aH. | 3aH. | O &
1. 1. Beenenue
Nzyuenue
11 1.1. Copnepxanue yHeHH
OCHOBHOH 1
TUCHUIUIMHBL, €€  3aJadd. .
JOTIOJTHUTENBHOM
3HayeHue u poJib 10 HTCPATYDBL 1O KonTponshas OIIK-4.1,
oborarie-Hus npu paryp pabota Nel OIlK-4.2
IHCIHIUINHE,
UCIIOJIb30BAHUN  Pa3IMYHBIX
KOHCIIEKTa
TIOJIE3HBIX HCKOTIAEMBIX N
JIEKLUH.
N3yuenune
OCHOBHO 1
12 1.2. Knaccubpukanus JIOTIOJTHUTENTLHOM
MIPOLIECCOB IS oGo?ameHm 10 JUTEpaTypsl IO Konrpoxbnaz OIK-4.1,
p patyp pabota Nel OIIK-4.2
TIOJIE3HBIX MCKOTIae-MBIX JIHC-LIUILUIHHE,
KOHCIIEKTa
JIEKIUH.
N3yuenue
1.3 1.3. Omepaiuu, HKIBI, yHeHu
OCHOBHOMH 1
CTalluH. Ouerka JIOTIOJTHUTEILHOM
3G PEKTHBHOCTH  MPOILIECCOB 4 10 TeDATYDBL 10 KonrtponbHas OIlK-4.1,
oboraiieHus u patyp pabota Nel OIIK-4.2
JTUCLIUIUINHE,
KOMILJICKCHOCTH
KOHCIIEKTa
WCIIOJI30BAHUS CHIPhS N
JICKITHH.
N3ydenne
1.4 14. TIlponyktel u .
OCHOBHOM 1
TIOKa3aTeNn oborarieHusl. OHOMHITEIbHOM
MarepuanbHelii  OanaHc 1O A Konrtponbnas OIIK-4.1,
10 | aureparypsl o
TBEPAOMY, METAILTY, BOJAE B pabora Nel OIIK-4.2
THCIHIUIAHE,
TEXHOJIOTHYECKHX cxemax
oboramieHus pyn KoncriexTa
py. JIEKIIUH.
N3ydenne
15 1.5. [onsTue o YyHeHH
OCHOBHOM 1
KOJINYECTBEHHBIX OMOHHTENBHOI
XapaKTepUCTHKAX Konrponbnas OIIK-4.1,
10 | nureparypsl o
BEIIECTBEHHOTO cocraBa pabora Nel OIIK-4.2
JUCLUIUINHE,
MHUHEPAJIbHOTO  CHIpbSl U
KOHCIIEKTa
MPOYKTOB 00OTAIIICHUS N
JIEKLIUH.
Uroro no pazaeny 50

2. 2. I'paHyIOMETPHUYCCKUI COCTaB




Nzyuenue

2.1 2.1, OCHOBHO# 1
I'panynomeTpudeckuii cocran OITOJTHUTEIILHOMU
psﬂ g I/Ip MPOLYKTOB 8 ZlJH/ITepaTypr j1(o) KonrpormHas OIIK-4.1,
pabota Ne 2 OIlK-4.2
oOoramieHus, METOIBl €ro JIUC-IUILIHHE,
orpeJieNieHUs KOHCIIEKTa
JIEKIIHH.
Nzydenne
2.2 2.2. CuroBblii aHaIH3. OCHOBHOU 1 .
Ikana KJ1accu(pUKaIny, 8 H;;TO;};TWLHOH Konrtponbhas OIIK-4.1,
MOJYJIb HIKAJIbI PaTypHI 1o pabota Ne 2 OIIK-4.2
KJac-cuduKauu AHC-ITHILIHMHE,
KOHCIIEKTa
JIEKIIHH.
Nzyuenue
2.3 2.3. O6paboTtka OCHOBHO# 1
€3yJbTaTOB OIOJIHUTEIbHOM
Il?pal}—]IYJIOMeTpI/I‘IeCKOI‘O 8 ZlJH/ITepaTprI o Kontponsnas OIIK-4.1,
paborta Ne 2 OIIK-4.2
aHanM3a M [O-CTPOCHUE JUC-IUIIINHE,
XapaKTePUCTUK KPYITHOCTH KOHCIIEKTa
JICKIIUH.
HWroro no pazneny 24
3. 3. TloaroroBuTeabHbBIE
MIPOIIECCHI
Nzydenne
OCHOBHOM U
31 31 Ipoxouense. o FIOTIOTHHTELHOH 63amma .| omk-4z1,
Hasnauenue npouecca fIHTCPATYPEI 110 f1abopaTopHon OIIK-4.2
JTUCLUTUINHE, paboThI
KOHCIIEKTa
JICKITHN.
Nzyuenue
OCHOBHOM 1
3.2 3.2. DddexkTuBHOCTH JOTIOJTHUTENIbHOU OIK-4.1
TPOXOYEHHUS, KIIaCCH(DUKAIHS 8 JUTEPATYPHI 110 OTIK- 4' 2‘
Y KOHCTPYKIIUHU TPOXOTOB JIUCLHUTIINHE,
KOHCIIEKTa
JICKLIMH.
Nzyuenue
OCHOBHOM 1
3.3 3.3. JpoGnenue. JIOTIOJTHUTEJILHON 3amura OTIK-4.1
Hasunauenue IpoOeHus, 8 JUTEPATYPHI 110 nabopartopHoi OIK- 4' 2‘
CTENEHb POOJICHUS JUCLIUIUINHE, paboThI '
KOHCIIEKTa
JIEKITUH.
N3ydenne
3.4 3.4. Knaccudukanus wu OCHOBHOM H .
KOHCTPYKIIUU JPOOHIIOK JTst JIOTIOJTHATCIILHOH KonTponpHas OIIK-4.1,
KPYITHOTO, CpEeJHEro u 6 fIATCPATYPHI IO pabora Ne 3 OIIK-4.2
MEJIKOTO POOIIEHUS JIHICIAILTHHE,
KOHCIIEKTA
JIEKIIUH.
Nzyuenue
3.5 35. KpynHocth, mO OCHOBHOM 1
KOTOPOM HEOOXOIMMO OIOJIHUTEILHOM
ILpO6€ITI> CBIpbE rilepen 6 HJ'II/ITepaTprI o Konrposbnaz OIK-4.1,
paborta Ne 3 OIIK-4.2
oborarieHreM. CxeMbl JTUCITUILIHHE,
JpOOICHUS KOHCIIEKTa

JIEKIUH.




Nzyuenue
OCHOBHOH U

3.6 3.6. H3MmenbueHue. JIOTIOJIHUTEIBHOMI 3amura OIK-4.1
3aKOHOMEPHOCTH  TIpoliecca 6 JUTEPATYPHI 110 nabopatropHon OIK 4' 2‘
HU3MeJIbYEeHUS JTUCITUILINHE, paboThI '
KOHCIIEKTA
JIEKIIHH.
Nzydenne
OCHOBHOM U
3.7 3.7. Knaccuduxamms JIOTIOTHUTEIHHOM
a3MOJILHOI'O 000 ;[I)OBaHI/ISI 6 JINTEPATYPEI 110 Kontponsnas OIIK-4.1,
p Py ’ patyp pabota Ne 3 OIIK-4.2
CXeMBI U3MENBUECHHS JIUCIATIIINHE,
KOHCIIEKTA
JIEKIIHH.
3.8 3.8. TI'mmpasiunueckas H3yuenune
KJIaccU(pUKaIUsi U €€ PoJib B OCHOBHOM 1
TEXHOJIOTHUECKUX cxemMax OIOJIHUTEIbHOM
(habpux 3aKOHOMEPHOCTH 6 Z[JII/ITG aTypHI 1O Konrposbraz OIK-4.1,
PHIK. p paryp paborta Ne 3 OIIK-4.2
CBOOOJHOTO U CTECHEHHOTO JIUCHHUTIINHE,
magenns 4Jactull. OCHOBHEIE KOHCIIEKTA
IPUHIUIBI KIacCUUKALUH JIEKIHH.
Nzyuenue
OCHOBHOM U
3.9 3.9. Koncrpykiu N
JIOTIOJTHUTEILHOM
MEXaHUYECKUX 6 HTEDATVODL 110 KonTponshas OIIK-4.1,
KJIacCU(PHUKATOpOB,  00JIACTh paryp pabota Ne 3 OIlK-4.2
JUCIIATIIINHE,
UX TPU-MEHEHUSI
KOHCIIEKTa
JICKITUN.
Nzydenne
OCHOBHOM U
3.10 3.10. KoHCTpyKumu u JIOTIOTHUTEIHHOM
MIPUHIUIT pZIe(FICTBm[ 6 JIMTEPaTyphl 110 Kontponsras OIK-4.1,
P patyp pabora Ne 3 OIIK-4.2
THIIPOIIMKIIOHOB JIACIIATIIINHE,
KOHCIIEKTA
JIEKITUH.
HWroro no pazneny 66
4. 4. OCHOBHBIE MPOIIECCHI
W3yuenne
41 4.1. TI'paBuTanoHHOE e
OCHOBHOM H
oborarienne TTOJIE3HBIX JO—— ammra
HCKOMaeMbIX. TeopeTudeckue 5 HTCPATYDBL 1O HA60PATODHOI OIIK-4.1,
ocHOBEI. CKOpPOCTh TaJieHHUs, paryp paTop OIlK-4.2
JIACIIATIIINHE, paboTh
K03 GUIUEHT
KOHCIIEKTA
paBHOMAIAEMOCTH N
JIEKITHIA.
4.2 4.2. TIpouecchr
IpaBUTAIIOHHOTO Nzyuenue
oboramieHus: MIPOMBIBKA, OCHOBHOM 1
OTCaZKa, KOHIICHTpAIMs Ha OIOJIHUTEILHOM
CTOJ‘IZ;X, 060?"21 SHII/-IIG Ha 2 21JII/ITe aTypsl 110 Kontporphas OIIK-4.1,
’ B patyp pabora Ne 4 OIlK-4.2
IIUTI03aX u kKenobax, JUCITUILIHHE,
BHHTO-BBIX cernaparopax, KOHCIIEKTa
oboraiieHie B  TSDKENBIX JIEKITHHA.
CYCICH3HSIX
Wzyuenune
4.3 4.3. CymuHocTb YyHeHH
OCHOBHOM H
MPOIIECCOB, KOHCTPYKTHBHBIC .
JIOTIOJIHUTEIBHOMI
u TEXHOJIOTUYECKHUE 5 HTEDATYODL 10 KonTponpHas OIIK-4.1,
mapaMeTpsl  anmapaToB | paryp pabota Ne 4 OIIK-4.2
JIACIATIIINHE,
MalIlvH, MpaKTHKa 170:4
KOHCIIEKTA
TPUMEHEHUsI

JICKITUM.




Nzyuenue

4.4 4.4, MarnutHOe N
OCHOBHOH 1
oborameHue. TeopeTHueCcKHe OMONHHTENBHO Sammra
OCHOBBI. MarauTHble 6 IHTEpATYEI 10 naBopaTopHoH OIIK-4.1,
CBOWCTBa MHHEPAJIOB, [c— paboTe! OIlK-4.2
MarHATHBIC TOJIS
CenapaTopoB Kz:;E;K;a
4.5 4.5. OGopynoBanue st I/I3yqu1:1e
OCHOBHOM U
MarHuTHOTO oboraieHus: OTIONHHTENBHOM
cemaparop IS CHJIbHO H 5 SUTEpATYPBI 110 Konrtponbhas OIlK-4.1,
CIIa0OMarHUTHBIX PYI; CyXHe HCLHTITHHE pabora Ne 4 OIIK-4.2
u MOKpEIe MarHuTHEIE COHCIICKTA ’
cernapa-Topbl J—,
Nzyuenue
46 4.6. Dnekrpuyeckoe OCHOBHO# U
oboramenue.  DuzHUecKUe JIOTIONHUTENLHOMH Komrporsias OIlK-4.1,
OCHOBBI mporecca, JIUTEPATypPHI 110 pabora Ne 4 OIIK-4.2
MOJ-TOTOBKA MarepHana K JUCLIUTUINHE,
JNEKTPHUYECKON cerapanuu KOHCIIEKTa
JIEKIUH.
Nzyuenue
47 A7. Knaccudukamms OCHOBHOWH
JIOTIOJTHUTEJIbHOU
JNEKTPUYECKUX CENapaTopoB, 44 | smreparypsi o KonTponshas OIlK-4.1,
X KOHCTPYKTHBHBIC 31 [ — pabota Ne 4 OIIK-4.2
TEXHOJIOTHYECKHE NapaMeTphl COHCIICKTA
JICKLU.
Nzydenne
OCHOBHOM 1
48 48. CneunambHble JIOTIOJHUTENHHOM Komrporbias OIK-4.1,
METOJIbI MOATOTOBKU u JUTEpaTypsl IO abora No 4 OIIK-4.2
oborarieHus pya IHCIHIUINHE, p
KOHCIIEKTa
JIEKITUH.
49 49. Pynopasbopka: Wzyuenue
oboramieHue 1O  TPEHHIO, OCHOBHOMH 1
dbopme, 1BETY, JIOTIOJTHUTENBHOM KomrporbHas OIlK-4.1,
(droTorpa-BuTanusa;  OOXKHUT JIUTEPATYPHI 110 6oma No 4 OIlK-4.2
pPyA; n30HpareIbHOe JTUCLIUIUINHE, pabora
npobiieHue, H3MeNbYCHHE, KOHCIIEKTa
XMMH-4YeCcKoe o0oramnieHue JICKITHH.
Nzyuenue
OCHOBHOI 1
410 4.10. dnoranuoHHOE JIOTIOJIHUTEIILHOM 3amuTa OIIK-4.1,
oOoramenue. Teopernueckue JTUTEPaTypPHI TIO naboparopHoii  |OIIK-4.2
ocHoBbl. Kunernka drmoranuu JIHUCUHILINHE, paboTsI
KOHCIIEKTa
JIEKIIUH.
N3ydenue
411 4.11. ®noranuoHHbIC noggj};gfl:g;[b]:{oﬁ OITK-4.1,
peareHTHl, 174 KonTponbHast
JINTEPATYPHI 110 OI1K-4.2
KJ‘IaCCI/I(I)I/IKaIH/IﬂL Ha3HAYEHHE [ pabota Ne 4
Y Me-XaHU3M JeHCTBUS COHCIICKTA
JIEKIIUH.
Nzyuenue
OCHOBHOM 1
412 4.12. ®noTauroHHBIE JOTIOJIHUTEIHHOM KomrpobHas OIIK-4.1,
MAIIMHEI, UX KJIaccH(UKaIms, JUTEPaATypBI IO pabora Ne 4 OIIK-4.2
KOHCTPYKIIHS JIUCIUIUINHE,
KOHCIIEKTa

JICKIIHMH.




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

Nzyuenue
OCHOBHOM U
JOTOJHUTEIBHOM
JTUTEpaTypHI IO
JHCIUIIINHE,
KOHCIIEKTa
JIEKIIHH.

Konrtponsnas
pabota Ne 4

OIIK-4.1,
OIIK-4.2

Hroro no pasgeny

18,4

Uroro 3a cemectp

1584

OK3aMCH

5. 5. O0€e3BOKHBaHHE u
onpoOOBaHKE

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

OIIK-4.1,
OIIK-4.2

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

OIIK-4.1,
OIIK-4.2

Wroro no paspeny

Hroro 3a cemectp

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

6.1 6.1. TexHomornuecKue
CXEMBI: KauyeCTBEHHEIE,
BOJIHO-IIJIAMOBBLIE M CXE-MbI
I[eNH alapaToB

OIIK-4.1,
OIIK-4.2

6.2 6.2. VYnpasieHue
Ka4eCTBOM THOJIC3HBIX
HCKOMAeMBbIX IPH UX J00bIUe,
yCpe[HEHHE  MHHEPAIBHOIO
CBIPbSi B TOPHOM LieXe W Ha
00o-ratutensHOH (adbpuke

OIIK-4.1,
OIIK-4.2

6.3 6.3. Texuonorus
oboramieHnuss pya YepHBIX,
LBETHBIX u PEIKUX
Meran-nmoB. TpeboBaHust K
Ka4eCcTBy KOHIIEHTPAaTOB |
CBIPBL.

OIIK-4.1,
OIIK-4.2

HWroro no pazneny

Hroro 3a CEMECTpP

1584

OK3aMCH

HToro no gucLuIinHe

158,4

OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

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

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

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

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

@opmbl y4eOHBIX 3aHATHH C UCIIOJIb30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHI:

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

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

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

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

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

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

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

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

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

3. UrpoBble TEXHOJIOTHH — OpraHU3aIys 00pa30oBaTEIbHOTO MpoIlecca, OCHOBaHHAs Ha
PEKOHCTPYKIIMM MOJIETIEH TOBEAECHUS B paMKax MPEIOKEHHBIX CLIEHAPHBIX YCIOBUH.

®opmbl y4eOHBIX 3aHATHI € HCIIOJIb30BAHUEM UTPOBBIX TEXHOJIOTHI:

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

JlenoBast urpa — MOJICTMPOBAHUE PA3IMYHBIX CUTYallUH, CBS3aHHBIX C BEIPAOOTKOMN U



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

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

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

OCHOBHBIE THUIIBI IPOEKTOB:

HccnenoBatenbckuii MNpPOEKT — CTPyKTypa npuOmmkeHa K ¢opmaTy HaydHOTO
UCCIIEIOBaHMsl (J10Ka3aTeIbCTBO 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 NMPOPAOOTAHHON CTPYKTYpHI;
yueOHO-I03HABaTENIbHASL JEATEIIBHOCTh CTYIEHTOB OCYILECTBISETCS B paMKax pPaMOYHOIO
3aJjaHusl, TOUUHSSICh JIOTUKE U MHTEPEeCcaM y4YaCTHUKOB IIPOEKTA, )KaHPY KOHEYHOTO pe3ysbTaTa
(razera, puIBM, MPA3AHUK, U3TAHUE, SKCKYPCHUS U T.I1.).

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

5. HTepakTUBHBIE TEXHOJOTUU — OpPTaHU3alldsg 00pa30BaTENbHOIO IMpoliecca, KoTopas
IpeJinoiaracT akTUBHOE U HEJTMHEIHOE B3aUMO/IEHCTBUE BCEX YUACTHHUKOB, JTOCTH)KEHNE HA ATON
OCHOBE JIMYHOCTHO 3HAYMMOTO [JIsi HUX 0Opa3oBaTeNbHOTO pe3ynbrata. Hapsay co
CIICIUATU3UPOBAHHBIMUA  TEXHOJOTHUSAMHM  TaKOro  pojJa  NPHUHIUI  HHTEPAKTUBHOCTH
MPOCIEKMUBAaETCS B OONBIIMHCTBE  COBPEMEHHBIX  OOpa3oOBaTENbHBIX  TEXHOJOTHUH.
HHTEepaKTUBHOCTD 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 00pa3zoBaTebHOTO MPOolecca, OCHOBaHHAsI HA MPUMEHEHUH CIIEUAIN3UPOBAHHBIX
MPOrPaMMHBIX CpEJl U TEXHHUECKUX CPEJICTB pabOThI ¢ MH(OpMALIHEH.

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

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

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



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

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

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

a) OcHoBHasl TUTEpaTYypa:

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

2. JHeroms, E.IO., HlaBakynea, O.I. OO0orameHnue TMoJe3HBIX HCKOMAEMBIX
[DnexTpon-HeIii pecypc] @ yuebHoe mocobuwe / 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) JlonmosiHuTebHAS JIUTEPATYpA:

1. Copokun, M.M. ®nortanroHHbIE METOJbI OOOTalIeHUS. XHUMHYECKHE OCHOBBI
doraruu : yaedbrnoe nocodue / M.M. Copokun. — Mocksa: MUCHUC, 2011. — 411 ¢. — ISBN
978-5-87623-237-3. — Pexwum gocrymna: https://e.lanbook.com/book/2073

2. Kapmaszun, B.B. MaruutHsle, 3J1eKTpu4ecKrie U CHelualbHble METObl 00OTaleHus
MOJIC3HBIX MCKOMaeMbIX: yueOHuk : B 2 Tomax / B.B. Kapmasun, B.1. Kapmasun. — 3-e usj.,
crep. — MockBa: ['opHas knura, [6. 1.]. — Tom 1 ! MarHuTHble M 3JIEKTPUUYECKHE METOMbI
oOorameHus moye3nbx uckonaemorx — 2017, — 672 ¢. — ISBN 978-5-98672-458-4. — Pexum
nocryma: https://e.lanbook.com/book/111394

3. E.E. Aanpee, O.H. TuxonoB [[poOieHne, W3MeIbUeHUE W TIOJTOTOBKA CHIPHS K
ob6oramenwnto. — C-116, 2007. 439 c.

4. M.B.. BepxoTypoB I'paBuTalinoHHble METO/IbI OOOTaIIeHNs: YUeOHUK /1715 By30B. — M.:
Nzn-Bo MAKC-IIpecc — 2006.

5. AbpamoB A.A. IlepepaboTka, oOoraiieHne 1 KOMIUIEKCHOE UCIIOJIb30BAHUE TBEP-IIbIX
noJe3HbIx uckonaembix. T.1 [Ipoueccs! anmapatsl: YueOnuk. M.: MITVY, 2004. —471 c.

6. A6pamoB A.A. IlepepaboTka, oborameHNe ¥ KOMIUIEKCHOE UCTIOB30BaHUE TBEP-IBIX
noje3Hbix uckomnaemsix. T.11 TexHomorust oboramieHns Nojae3HbIX UCKOMAaeMbIX: Y4eOHUK. M.:
MITY, 2004. - 471 c.

7. AbpamoB A.A. TexHonorus nepepaboTku u oborameHus pya: Yued. mocob. B 2 ku. —
M.: UznarensctBo MITVY, 2005.

8. Kapmasun B.B. MaruuTHble, 3JIeKTpUYECKHE M CIEIUAIbHBIE METO/bI 00OTaleHHs
NoJIe3HbIX UckonaeMsix (21) / M.: MIT'Y, 2005.

9. [lTunaes B.I1. OcHOBHI o0oTaIeHusl MOJIE3HBIX UCKOTAEMbIX. Y. MOCOOUE /IS BY30B.
—M.: Henpa, 1986.- 296 c.

10. CnpaBounuk mo oboramenuto pya. B 3 1. /Ilon pen. borganosa O.C.-2-e uzn.,
ne-pepab. u gom. — M.: Heapa, 1983.



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

B) MeToau4eckne yKazaHus:

1. Jlerons E.FO., IllaBakyneBa O.I1. OcHOBBI 0OOTAIlIEHUS IOJIE3HBIX HCKOMAEMBIX:
WHCTpYKLIMS TO BBIIOJHEHUIO JIAOOPATOPHBIX padoT aist cTyaeHToB crenuansHocty 21.05.04
Bcex ¢opMm oOyueHus.— M3a-Bo Marautoropck. roc. Texs. yu-ta um. I.J1. Hocosa, 2016. —40 c. —
Pexxum nocryma: https://newlms.magtu.ru/course/view.php?id=75768#section-5

2. lerons E.1O., [llaBakynesa 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 odecnneuenne u UHTEepHET-pecypcehl:

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

https://magtu.informsystema.ru/Marc.html?locale=ru [eroas, E.}O., lllaBakynega,
O.I1. OGorarieHue MONE3HBIX UCKOMIAEMBIX [ DNEKTPOH-HbIH pecypc] : yaeoHoe mocodue / MI'TV.
- Maruutoropck : MI'TY, 2016. - 1 snektpoH. ont. guck (CD-ROM)

IIporpammHoe o0ecnieueHune

HaumenoBanue 9

10 Ne orosopa Cpoxk neiicTBuUS TULIEH3UU
MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional
7Zip CBOOOJTHO 0EeCCpOYHO

IIpodeccnonanbubie 0a3bl JaHHBIX M MH(POPMAIMOHHBIEC CIPABOYHbIE CHCTEMbI
Ha3sBanue kypca Cchuika

OnekTpoHHass  0a3a  MEPUOAMYECKUX
m3nanuii East View Information Services,
HamumonansHast
UH()OPMAIIMOHHO-aHATTUTUYECKAsT URL: https://elibrary.ru/project_risc.asp
cucrema — Poccuiickuii MHIEKC HAYYHOTO
Poccuiickas l'ocynapcrBennas
oubnmnoreka. Karamoru
DJNEeKTpOHHBIE  pecypchl  OMOIMOTEKH
MI'TY nm. I'.1. HocoBa

9 MaTepuaJIbHO-TeXHHYECKOe 00ecredeHrue TUCIIUIIIHHBI (MOTYJIs1)

https://dlib.eastview.com/

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

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

MaTepI/IaJ'IBHO-TeXHI/I'-IeCKOe o0OecrieueHune JUCIHHUIIIIMHBI BKJIIFOYACT:


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

IIpuaoxenne 1

YueOHO-MeTOoAUYeCKOe 00ecTieyeHre CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs

[To qucnumuinne «O0orarieHue Moyie3HbIX HCKOMAeMbIX » IPeIyCMOTpEeHa ayAUTOpHAas U
BHEAyJIMTOPHAsl CaMOCTOsITeNIbHAsA padoTa 00yJaromuxcsl.

CamocrosrenbHas paboTa CTYAEHTOB IOCTPOEHA TaKUM 00pa3oM, YTO B IPOLEcCe pabOThI
CTYACHTHI 3aKPEIUISAIOT 3HAHUSI, IOJTYUYEHHBIE B MPOLIECCE TEOPETHYECKOTO O0YyUSHHSI, TEM CaMbIM
bopMupyroT nmpodeccuoHalbHbIe YMEHHS U HaBBIKU.

B npouecce n3ydeHns JUCHUILIMHBI OCYIIECTBISAETCSA TEKYILUN U IEPUOANIECKHI KOHTPOIIb
3a pe3yJbTaTaMHi OCBOEHHS y4eOHOro Kypca. TeKyluii KOHTPOJIb OCYIIECTBISAETCS
HEMOCPEACTBEHHO B MPOIIecCe YCBOCHUS, 3aKPEIUICHNUs, 0000IIEHHS U CHCTEMAaTU3allui 3HAHUH,
YMEHH, BJIa/IeHNs HaBbIKaMU U MO3BOJISIET ONIEPATUBHO IUAarHOCTUPOBATH U KOPPEKTHUPOBATH,
COBEpILEHCTBOBATh 3HAHUS, YMEHUS U BIIaJICHUE HABBIKAMH CTYJEHTOB, 00eCIIeYrBaET
CTUMYJIMPOBAHUE ¥ MOTHBAIMIO UX JEATEIbHOCTH Ha KaXJI0M 3aHATUH. TeKyuii KOHTPOJIb
ocylIIecTBIsieTCs B (hopMe YCTHOTO onpoca (codeceJoBaHus ).

[Tepuonnueckuii KOHTPOIIB IEJIh KOTOPOTO 0000IIEHNE U CHCTEMAaTH3aIT|s 3HAHHUH, TPOBEPKa
(P PEKTUBHOCTH YCBOSHHSI CTYICHTaMU OIPEEIEHHOTO, IOTHYECKU 3aBEPLUICHHOTO COIEPKaHMS
yueOHOro MaTepHala OCyIIeCTBIsSeTCs B popMe 3aIIUThI JAOOPATOPHBIX, KOHTPOJIBHBIX PaboT.

OrneHOYHBIE CPENCTBA /IS IPOBEACHUS TEKYIIEH aTTecTaluu

Tecmut 0132 camonpogepku:

Bapuanm Ne 1.

1. Yto Ha3bIBaeTCst 000raleHueM IoJIe3HbIX HCKOMAeMBbIX?

1. D10 mporecchl XUMUYECKOTO pa3eIeHNUs MUHEPAJIOB.



2. D10 mpoIecchl MEXaHNYECKOTO pa3zieNiCHHsI MUHEPaIoB 0€3 N3MEHEHHS XMMUYECKOTO
COCTaBa ChIPhbS.

3. DTO OKUCIUTENBHO-BOCCTAHOBUTEIbHBIE IIPOLIECCHI 33 CUET YACTUYHOTO WUJIH ITOJHOIO
Iepexo/a AIEKTPOHOB OT OJTHUX ATOMOB K IPYTUM.

4. D10 mpouecchl U3MEHEHUS CTPYKTYPbl, MUHEPAJILHOT'0, @ UHOT/IA U XMMHUYECKOT0 COCTaBa
TOPHBIX IOPOJ] B 36MHOM KOpe.

2. KonuenTparom Ha3bIBaeTcs ...

1. IpoyKT, B KOTOPOM MaccoBas A0JIS [10J€3HOT0 KOMIIOHEHTA 3HAUUTEJIbHO BBIIIE, YEM B
HCXOIHOM pyHE;

2. IPOYKT, B KOTOPOM MAaccoBasi J0JIs [T0JIE3HOT0 KOMIIOHEHTA HIKE, YeM B UCXOIHOM pyae;

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

4. IpOAYKT, B KOTOPBIH BBIAESACTCS OONbIIAsi YaCTh MUHEPAIOB BMEIIAIOIIEH TTOPOIBI U
BPEIHBIX IPUMECEH.

3. Cxema nenu anmnaparos NOKa3bIBaeT...

1. mepedeHb U MOCIE10BATENbHOCTh TEXHOJIOTMUECKUX MTPOLECCOB U ONepaluii, KOTOPbIM
MI0JIBEPIaeTcs 0JIE3HOE UCKOIIAaEMOE;

2. KOJINYECTBEHHbIE ITOKA3aTeNIN 000TalleHNs 1)1 KaXI01 orepaiuu 1 MpoayKTa;

3. KOTMYECTBO BOJIBL, T0OABIISIEMOE B ONPEACTICHHBIE OTIEpAIlH U MPOTYKTHI 000TaIICHNUS;

4. myTH cie0BaHMsl [T0JIE3HOTO UCKOMAEMOr0 M MMPOJYKTOB 000TalIeHUs C YCIIOBHBIM
M300paXKeHHE armaparos.

4. CTeneHb KOHIEHTPAIMU MOKA3bIBAET:

1. Bo ckosbKO pa3 Macca KOHLIEHTpAaTa 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 Mepelia B XBOCTHI;

4. CteneHb NpUOIMKEHUS PEAIbHOTO Mpoliecca 000TalEeHHS K U1€aJIbHOMY.

5. UTo noKa3bIBaeT BhINMyKJIas XapaKTepPUCTUKA KPYITHOCTH T10 IUTIOCY?

1. B mpo6e npeobiiaatoT KpyImHbIE 3epHa.

2. B npo0e npeobiajaroT MeJIKHE 3epHa.

3. B mpobe paBHOMEPHO pacipeeeHbl KPYIHbIE U MEJIKUE 3€pHA.

4. B nmpobe npeo01ajatoT HUIaMBl.

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

1. 7151 KOHTPOJISE KPYIMTHOCTH IPOOJIECHOTO TIPOYKTA.

2. JIns mostydeHust TOBApHOTO MPOAYKTA 3aJaHHON KPYITHOCTH.

3. Jlns pa3zaeneHus 4acTUl], UMEIOIUX pa3nius B TBEPAOCTH WU (GopMe KYCKOB.

4.]1ns1 oTAeneHus TOTOBOrO O KPYMMHOCTH MPOAYKTA OT UCXOJHOIO MaTepuaia,
MOCTYIAIOIIETO Ha IpobIIeHNe.

7. Jlast rpoXo4eHus KPYMHOKYCKOBOI0 MaTepHaJia MpenuMyllecTBeHHO
UCIOJIB3YIOTCH...

1. KOJOCHHMKOBBIE PEILIETKH.

2. JHCTOBBIC peIlIéTa.

3. TPOBOJIOYHBIE CETKH.

4. nyroBble CHUTA.

8. Ilpu xakom ycjoBuH 3Q(PeKTHBHOCTH IPOXOUYEHHS PABHA HYJII0?

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

2. CopnepxaHHe OTCEBAEMOTO KJIacca KPYITHOCTH B HaIPEIIETHOM MPOAYKTE PABHO HYITIO.
CopepxaHue 0TceBaEMOro Kjlacca KpyIIHOCTH B UCXOHOMU pyzae paBHO 100%.
CopaeprxaHue 0TCeBaeMOro Kiacca KpyImHOCTH B HaJpelmeTHOM poaykre paBHo 100%.
B 4yem cymHoCTh nponecca apodaeHus?

Paznenenue cplmyuynx MaTepragoB Ha KJIacChl KPYITHOCTH.
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2. Pa3zneneHue MoJE3HBIX UCKOMAEMBIX MO ACHCTBUEM BHEIIHUX CHII, TIPEOI0ICBAIOIINX
BHYTPEHHUE CUJIbI CLEIJICHUS MEKIY YaCTHIIAMHU.

3. Ortnenenue OCHOBHOW MacChl BMEUIAIONICH MOPOJIBI OT UCXOAHOM PYABI Iepesl TOHKUM
U3MEJIbYCHHUEM.

4. Jlo3upoBaHHE U CMEUIMBAHUE PA3IMYHBIX 110 KAYECTBY IMOJIE3HBIX UCKOMAEMBIX IS
HOBBIIIEHUS OAHOPOJIHOCTH Ka4€CTBEHHOI'O COCTaBa PY/l.

10. YTo moka3biBaeT cTeneHb APoodaeHus?

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

2. Bo ckosbKO pa3 KpyIHOCTh ApOOJIEHOr0 MPOAYKTa 00JIblle pa3Mepa pa3rpy304HON HIeIH
TPOOVIIKH.

3. Bo cKkosbKO pa3 KpyIHOCTh KyCKOB IPpOOJIEHOr0 IPOAYKTa MEHbIIIE KPYITHOCTH KYCKOB,
MOCTYMAIONIMX Ha APOOIICHHE.

4. Bo CKOJIBKO pa3 KpYIHOCTb KYCKOB ApOOJIEHOT0 IPOAYKTa 00JIbIlIe KPYITHOCTH KYCKOB,
MOCTYMNAIOIIMX Ha IpoOJIeHHUE.

11. B meabHHDAaX caMou3MeJIbUYeHHS U3MeJIbYalolleli cpeloil ABISAIOTCS:

1. crangbHBIE CTEPKHHU.

2. cTalbHbIC WIM YYT'YHHbIC LIAPHI.

3.  pyzHas «rais.

4. KpyHHbIE KYCKU PYJBI.

12. Kakoii u3 nepeyucjeHHBIX MPOLECCOB He OTHOCUTCH K IPABUTALIMOHHOMY METOY
oboramenus?

1. orcagka

2. KOHLIEHTpAILMs Ha CTOJIaX.

3.o0o0raieHue B TSHKEIBIX CyCIIEH3UsX.

4. oboraiieHue no TPEHUIO.

13. O6sacTh NpUMeHeHUs] KOHIEHTPAMOHHBIX CTOJIOB.

1. [lnga oGoraieHus 30J0TOCOIEPKAIMX TECKOB U TOHKO U3MEIbUYEHHBIX PYA PEIKUX
METAJUIOB KPYITHOCTBIO MEHEe 3 MM.

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

3. s oborameHust pya 4epHBIX METALIOB KPYMHOCTHIO 50-0,2 MM.

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

14. CymHocThb npouecca neHHou guoranum.

1. TwunpodunbHbIe YaCTUIIBI 3aKPETIISAIOTCS HAa BO3IYIIHBIX My3bIPbKaX U BCIUIBIBAIOT HA
MOBEPXHOCTh, THAPOGOOHBIE YACTHUIIBI OCTAIOTCSA B 00HEME MYJIBITHI.

2. T'mapodoOHbIe YacTHUIIBI 3aKPETIISIOTCS HA BO3IYLIHBIX My3bIPbKaxX M BCILJIBIBAIOT HA
MOBEPXHOCTh, TUAPO(PUIBHBIE YACTUIIBI OCTAIOTCS B 00BEME MYJIBITHI.

3. T'mapodobuble u THAPOPUIBHBIE YACTHUIIBI 3aKPETUISIOTCSA Ha BO3AYIIHBIX MY3bIPbKaX
BCIUTBIBAIOT HA TIOBEPXHOCTD.

4. T'uapodoOHble U THAPOPUIBHBIE YACTHUIIBI OCTAIOTCS B 00bEME MYJIBIIBL.

15. OcHOBHBIM (pM3MYECKHUM CBOIICTBOM MUHEPAJIOB, ONPeIe/sIIOIIUM BO3MOKHOCTD
MATHUTHOI'O 000TralleHusl, sIBJIsSIeTCS:

1. VYaenpHas MarHWTHas! BOCHPUUMYHABOCTb.

2. JlupnexTpuueckasi IPOHUIIAEMOCTb.

3. JlromuHecTeHIHS (XO0JI0THOE CBEUCHHE).

4. Tpubosnextpudeckuii 3PQexT.

Bapuanm Ne 2.

1. Ienmpro 060TaTUTETHHBIX MPOIIECCOB SIBIISETCS:

1. Brigenenue MeTaioB U3 XUMUYECKUX COSAMHEHUI U OTJEICHIE HEMETAINTUYECKUX
KOMITOHEHTOB.

2. OumcTKa METaNIOB OT HEXKENATEIbHBIX IPHUMECEH.



3. Ortnenenue Moyie3HIX MUHEPAJIOB OT BMEIAIOIEH MOPO/IbI M BPEAHBIX IpUMecei U
MOJIy4EeHHEe KOHLIEHTPATOB, 10 CBOEMY Ka4eCTBY YAOBJIETBOPSIOLINX TPEOOBAHUIM
MOCJETYIONNX TIEPEeaeIoB.

4. 3BneuyeHue OTAEIbHBIX COCTABISAIOLIMX TBEPIOr0 MaTepHasa ¢ HOMOILBIO PACTBOPUTEISL.

2. lleHHBIM KOMIIOHEHTOM Ha3bIBAETCS:

1. CxomneHue NoJe3HbIX UCKOMAEMBIX B 3eMHON KOpe.

2. DJeMEeHT WU MPUPOJHBII MUHEpAI, C LENbI0 TOTY4YEeHUSI KOTOPOTrO JOOBIBAETCS MOJIE3HOE
HCKOIIaeMoe.

3. IlpupoaHoe XMMHUYECKOE COEAMHEHHUE, 00pa3yIoIIeecs Mpu pPa3IHuHbIX
(GU3UKO-XMMHUYECKHX Mpolieccax, IPOTEKAOLINX B IIIyOUHAX U Ha MOBEPXHOCTHU 3EMIIH.

4. DneMeHTHl WU MPUPOIHBIE MHHEPAJIbI, KOTOPBIE YXY/IIAI0T KA4eCTBO KOHIICHTPATOB.
D¢ heKTUBHOCTH 000TAIIECHUS XapaKTePU3YET...

MIOJTHOTY OTENICHHSI MEJIKOTO MaTepHala OT KPYIHOTO.

U3BJICUEHHE IPAaHUYHOTO Kjacca KPYIHOCTH B CIIMB WM B IIECKH.

JIOJTFO IIEHHOTO KOMITOHEHTA, TEePENIe/INIero B KOHIIEHTPAT U3 HCXOIHOH PY/IbL.
CTEIeHb MPUOIKEHHS peaibHOTO Ipoliecca 000ralleHus K UAealbHOMY.
BopaHo-nutamoBast cxeMa MoKa3bIBaeT:

. IlyTH ciaenoBaHus IOJIE3HOIO UCKOMAEMOI0 M MIPOAYKTOB 00OTaIlleHUs C YCIOBHBIM
M300paKEHUEM aIlaparTos.

2. llepeueHb U MOCIEI0BATENBHOCTh TEXHOJIOTMUECKUX MTPOLIECCOB U ONEpalUy, KOTOPBIM
MIOJIBEPTaeTCs MOJIE3HOE HCKOIaeMOe.

3. KonuuecTBeHHbIE MTOKa3aTeIN 000TalleHNs Ui KaXI01 olepalnuy 1 MpOayKTOB.

4. Komu4ecTBO BOJBI, J00ABIIIEMOE B OTACIBHBIE ONIEPAIIIH U TIPOTYKTHI.
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5. Kakas u3 nepedncieHHBIX onepanuii He OTHOCUTCA K IOATOTOBUTENbHBIM IPOLIECCAM
oboramieHus?

1. JpoOGnenue.

2. TI'poxouenwue.

3. VYcpennenwue.

4. OuucTKa CTOYHBIX BOJ.

6. Uro moka3pIBaeT TOUYKA MEPECEUCHUsT CYMMApPHOU XapaKTEPUCTHKH «II0 TLTIOCY» C OCBIO
abcrmcec?

1. Pa3mep MakcUMaJIbHOTO KycKa B pooe.
Pa3zmep MUHMMaJIBHOTO KycKa B Iipo0e.
CpennemenuaHHbIN pa3mep.
Cpennuii fuamMeTp Kycka.
JI0CTOMHCTBOM IITAMITIOBAaHHBIX (JIMCTOBBIX) PELLIET SIBISIETCS:
[TpomomKUTENBHBIN CPOK CITYKOBI M TOCTOSTHHBIN pa3Mep OTBEPCTHUH.
Bonbas miomane «KuBOro CEUeHUs».
Manas niomanb «KMBOTO CEYEHUS.
BBICTpBIN N3HOC, pa3pbIB U CMEIICHHUE MPOBOJIOYEK.
®opmyna g pacuera 3G (HEKTUBHOCTH TPOXOUEHUS:
E=¢, — v,
c_ rp-a)

5 (B.-a)
2. ;
__(B=a)a-0)

3 a(100—-a )3 - 6)
Qoo

QHa()p. *a

Yem onpezensercs TaBHbBIM 00pa30oM KOHEUHask KPYIMHOCTh IPOOJIEHOro MpoayKTa?

PO PRONMNENRODN
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Pazmepom BKparjaeHHOCTH 3€peH MOJIE3HBIX MUHEPAJIOB.
KpenocTtsio pyasl.
MaccoBoit A0Jiel LIEHHOTO KOMITOHEHTA B PYJE.
KpynHOCTBIO HCXOTHOM PYIBI.
0. Kaxum 0O6pa3oM mpoMCXOJUT MpoIiece APOOICHUS B KOHYCHBIX APOOHIIKaxX?
3a cyeT IMHAMHYECKOro BO3AEHCTBUS pOTOpA.

2. 3acuer pa3gaBIMBaHUA MEXIY ABYMS TUTUTAMHU.

3. 3acueT SKCUEHTPUYHOTO JBM)KEHUS BHYTPEHHET0 KOHYCA.

4. 3acuer 3aXBaThIBaHUS 3yObSIMH U PACKAJIBIBAHUS IO TPEOYEeMON KPYITHOCTH.

11. TlonsATHE O TUIPABIMYECKON KiIacCHUPUKAIIH.

1. Ilpouecc pa3aeneHns cMeCH MUHEPAIbHBIX 3€PEH Ha KJIACChl KPYITHOCTHU IO CKOPOCTAM
OCaX<JIeHUs B BOAHOM cpere.

2. Ilpouecc pa3aeneHuss CMECH MUHEPAIBbHBIX 3€PEH Ha KIJIAcChl KPYIHOCTHU IO CKOPOCTSIM
OCaXKJIeHHs B BO3YIIIHOM cperie.

3. Ilpomecc pa3aeneHusi CMECH MUHEPAIBHBIX 3€PEH Ha KIIACChl KPYITHOCTH TPY TTIOMOIIH
IPOCEUBAIOLINX TOBEPXHOCTEH.

4. Ilpouecc pa3neneHusi CMECH MUHEPAJIBHBIX 3€PEH 110 INIOTHOCTH B BOJIHOM cpejie,
NyJIbCUPYIOLIEH OTHOCUTENIBHO pa3eisieMoll cMecH B BEPTUKAJIbHOM HallpaBJICHUH.

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

1. Ilo maoTHOCTH YacTHULI.

2. Ilo cKOpOCTSIM MaJICHUs YaCTHIL B CpeIe.

3. Ilo xpynHOCTH YacTuL.

4. Tlo ¢popme yactu.

13. T'aBHBIM JOCTOMHCTBOM (PJIOTALIMOHHOTO METOA 00OTaIEHUS SBIISIETCS:

1. Hwuskuii pacxo/1 2JIeKTPOIHEPTUH.

2. IIpocroTa mpoU3BOJCTBEHHOIO KOMILIEKCA.

3. OtHocHTeNbHAs AeUIeBU3HA MTOTyYeHHUS KOHIICHTPATOB.

4. YHHMBEpCAIbHOCTh, BO3MOYKHOCTh pa3/iefieHHsI JFOObIX MUHEPAIbHBIX KOMIUIEKCOB.

14. B xakux noJsix MpoOMCXOJUT MarHuTHas cernapamus?

1. B snexrpuueckux mossx.

2. B HEOITHOPOIHBIX MATHUTHBIX TOJISIX.

3. B 0JHOPOAHBIX MarHUTHBIX MOJISX.

4. B 31eKTpOMarHUTHBIX TOJSX.

15. OGnacTh NpUMEHEHUs JIEKTPUUECKOM cenaparu:

1. OoborameHue pysa YepHbIX METAIIJIOB.

2. OOoraiieHne TeXHOJIOTHYECKOT0 ChIPhs C HU3KOM MAacCOBOM J10J1eH IEHHBIX
KOMITOHEHTOB.

3. JloBoJKa HEKOHAMIIMOHHBIX KOHLIEHTPATOB PY/] PEIKUX METAJIOB, KEPAMUYECKOTO ChIPbS,
CIIIOJI, aJIMa30B.

4. Oo0orarieHue Bcex TUIIOB MUHEPAIBHOTO CHIPBSI.
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Bapuanm Ne 3.
Kakoe u3 nepeuncieHHbIX MOJIE3HbIX HCKOMAEMBbIX HE Mo/ABepraeTcs 00orameHuo?
Hedts.
JKene3ucrsie KBapIUTHI.
boxcursl.
AnMasbl.
XBOCTaMM HA3bIBAECTCS:

1. IIpoaykt, B KOTOPOM MaccoBasi 10Jis LIEHHOTO KOMIIOHEHTA BBILIE, YeM B UCXOJIHOM py/Ie,
HO HIDKE 4eM Tpedyemas B KOHIICHTpaTe.

2. IIpomykTt, B KOTOPOM MaccoBasi J0JIsI LIEHHOTO KOMIIOHEHTA 3HAYUTEIbHO BBIIIE, UYEM B
HCXOIHOM pyZe.
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3. IIpoaykT, B KOTOPBIH BBIACISETCS OOJBIIAS YaCTh BMEIIAIOIEH MTOPOIBI U
HE3HAUMTEIIbHAA YacTh [ICHHOIO KOMIIOHEHTA.

4. TIpoayKT, MOCTYMAIOUINI B JIFOOYIO OMEpAIMIO OOOTAIICHUS U B JIFOOYIO MAIlIUHY.
Kaxkoit n3 mepeqnciieHHbIX MPOIECCOB HE OTHOCUTCS K COOCTBEHHO 000OTaTUTEILHBIM?
MaruauTHas cenaparus.

DJIeKTpUYEeCcKas cernapaiusi.

Pannomerpudeckas cenapanus.

Arnomepanusi.

CHUTOBBIM aHAJIM30M Ha3LIBACTCS

N3MepeHne KpymHbIX KYCKOB IO TPEM B3aUMHO MEPIECHANKYIISIPHBIM HAIIPABJICHUSM.
Paznenenne mareprana o CKOpOCTH IaJACHUS YaCTULL PA3JINYHON KPYITHOCTH B BOJHOU

MNERBRoONME W

cpene.
3. H3mepenue yacTuil moJ MUKPOCKOIIOM M KJacCU(UKALUS UX HA TPYIIIBI B y3KUX
IpaHUIaX OMpPEEICHHBIX Pa3MEPOB.
4. PacceB mpo0Obl MaTeprasa Ha HECKOJIBKUX CUTaX C PA3JIMYHBIMU CTaHAAPTHBIMU
pa3MepaMu OTBEPCTUH 3aJaHHOTO MOYJIS.
5. Kakoro Ha3zHaueHue onepanuy KOHTPOJIbHOIO IPOXOUEHHUS B CXEMaxX PyIONOATOTOBKU?
1. JIns KOHTPOJISL KPYIMHOCTH APOOIEHOTO MPOIYKTA.
2. Jlnst momy4deHHst TOBApHOTO MPOIYKTA 3aJaHHON KPYITHOCTH.
3. ns pa3neneHus MaTepuana Ha HECKOJIBKO KJIACCOB KPYMHOCTH Mepe]] KOHIIEHTpaluen Ha
CTOJIaX.
4. Jlng oTAeneHus TOTOBOTO MO KPYIMHOCTH MPOIYKTa OT UCXOAHOTO MaTepuania,
[OCTYIMAIOIIETO Ha APOOJICHHE.
6. Kak Biuser yron HaKJI0Ha IPOCEUBAIOICH MOBEPXHOCTH IPOXOTA HA €ro
IPOM3BOIUTENLHOCTD B A3PPEKTUBHOCT TPOXOUCHHS?
1. He Bnuser.
2. YewM OoJbIie yrosl HAKJIOHA, TEM BBIIIE MPOU3BOIUTEIHBHOCTS TPOXO0TA U A3PPEKTUBHOCTH
TPOXOYEHHUS.
3. Uewm Oomblie yroi HaKJIOHA, TEM BBIIIE IPOM3BOIUTEILHOCTh TPOXOTA U HIKE
3¢ (HEeKTUBHOCTH TPOXOUYEHUSI.
4. Yewm Oompliie yroyl HaKJIOHA, TEM MEHBIIE IPOU3BOAUTEILHOCTh TPOXOTA U OOJIBIIIE
3¢ (HEeKTUBHOCTH TPOXOUYEHUSI.
7. Kakoe apobneHue Ha3bIBaeTCs MEIKUM?
Ot 1500-500 mo 350-100 mm.
Ot 350-100 o 100-40 mm.
Ot 100-40 1o 30-10 mm.
Ot 30-10 10 3 mm.
Crioco6 pa3rpy3ku U3MeIbUE€HHOTO MPOIYKTa U3 CTEPIKHEBOW MEbHUIIBL:
CBOOOIHBIM CITUBOM Yepe3 pa3rpy304HyI0 mamndy.
JIndré€pamMu NpUHYAUTETHHO YIATSIETCS U3 METBbHUIIBL.
Yepes HapyKHOE IIIUHIPUYECKOE CUTO.
Yepes pemeTky ¢ measiMU KITMHOOOpa3Hoi pOopMBI.
Kaxoit n3 mepedncieHHbpIX amapaToB OTHOCUTCS K IIEHTPOOSKHBIM Ki1accupukaropam?
CnupanbHbIi K1accuukarop.
Peeunsrit kaccudukatop.
[MupamunanbHbIN K1accuukaTop.
IM'mapoumkioH.
dnoTanmoHHOE 00OTaIeHne OCHOBAHO:
Ha paznuuuu B cMaunBaeMOCTH MUHEPAJIOB.
2. Ha pa3nuuuu B IIOTHOCTSIX MUHEPAJIOB.
3. Ha paznuuuu B 11BeT€ MUHEPAJIOB.
4. Ha pa3nuuuu MHHEPAIOB B CIOCOOHOCTH OTPaXKaTh, MPOMYCKATh, IPETOMIISITH CBET.
11. Ha3znaveHue peareHTOB - coOupartelei Bo (GaoTaruu:
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1. Jlna runpodoOuzanun MoBEepXHOCTH YACTHII.

2. Jlnsg ruppodunmzanuy MoBEpXHOCTH YACTHIL.

3. Jns usmenenus pH ¢QroTarimoHHON MyIIbIIbL.

4.  Jlng u3MEHEHHS HOHHOTO COCTaBa ITYJIbIIBL.

12. Kaxoii U3 mepeuncieHHbIX armnapaToB He SABISETCS IPaBUTALIMOHHBIM?

=

BunToBoii cenaparop.

2. TsokemocpeaHbI KOHYCHBIN cemaparop.

3.  DJeKTpoCcTaTHYECKHi cenaparop.

4. TlneBMaTuueckuii cemaparop.

13. OtnuuuTenpbHONW 0COOCHHOCTBIO CEIapaToOpoB ISl 00OTaIIEeHUs CTA00OMAarHUTHBIX Py
ABJIAETCS:

1. Hanuyue BaHHBI.

2. Hanunuue GapabaHa U3 HEMarHUTHOTO MaTepHaa.

3. Hanuuue MarHuTHOI cHCTEMBI U3 MOCTOSHHBIX MATrHUTOB.

4. Hanmuuwne pabodeld 30HBI MaJIOW JAJTMHHBI U BBICOTHI C BEICOKOW HANPSHKEHHOCTHIO TTOJIS.

14. Heo0xoaumbIM yCIOBHEM pa3IeIeHHUs MUHEPATIOB MPH AJIEKTPUUYECKON cenapauu
ABJISETCS:

1. TlpumeHeHue peareHTOB.

2. Cozpmanue cpensl pa3/ieieHus MPOMEKYTOUYHON TNIOTHOCTH MEXKIY TNIOTHOCTSMU
pa3zenseMbIX MUHEPaJoB.

3. Co3maHue HEOTHOPOTHOTO MATHUTHOTO TIOJIS.

4. 3apsaaka 4acTUIl TEM HIIM UHBIM CIIOCOOOM.

15. lLlenbro 060OraTUTENBHBIX MPOLIECCOB SBISETCS:

1. BelgeneHre MeTaNIOB U3 XUMUYECKUX COSAMHEHUN U OTJEJICHNE HEMETAJUTMYECKHUX
KOMIIOHEHTOB.

2. Ouucrka METaJUIOB OT HE)KEeNaTeJIbHBIX IPUMeCceH.

3. Ortnenenue Moyie3HBIX MHHEPAJIOB OT BMEIIAIONICH MOPO/IBI M BPEAHBIX IIPUMeECei U
pasjiesieHre KOMIIOHEHTOB Ha psifl MPOJYKTOB, IPUTOHBIX Ul AajbHeHIeld nepepaboTKH.

4. W3BrneueHue OTAEIBHBIX COCTABISIOUINX TBEPAOIO MOJE3HOI0 HCKOMAEMOT0 C IOMOIIBIO
pacTBOpUTEIS.

Konumponvnasa paboma Nel

HanucaTps Ha3BaHue NpOAYKTOB 00OTAIIEHUS U JaTh UM ONPEEIICHUS.

HanucaTh OCHOBHBIE TOKa3aTeNM MPOAYKTOB oOorarieHus. /latb onpeneneHus 1 HamucaTh
(bopMyIIbI TSl UX OTIpEACTICHUS.

Konumponvnasa paboma Ne2

ITo npencTaBneHHBIM JaHHBIM IOCTPOUTH CUTOBYIO XapakTepucTUKYy. [1o rpaduxy
OTIpeNIeNIUTh: MaKCUMaJIbHBIN pa3mep MaTepuaia B mpobde, cpeHuil pazmep, npeodinagaHnue
YaCTHII, YACTHBIM BBIXOJ] KJIACCOB.

Koumponvnas paboma Ne3

[TpuBectu 3ckn3 000pyI0BaHMS HAa BEIOOD ISl TPOXOUYEHUS, IPOOJICHUS WM U3MENbYeHHUS.
Hanwucare npunimn pabotel 000py10BaHuUs, TOCTOMHCTBA U HEAOCTATKH.

Koumponvnas paboma No4

[TpuBecTH 3cKku3 000pyOBAHUS AJIs TPABUTAIMIOHHOTO M MAarHUTHOTO 00OTAIIEHHSI MTOJIE3HBIX
uckonaembIx. HamucaTs npuHun paboTel 000pyJ0BaHUs, TOCTOMHCTBA U HEOCTATKH.

HamucaTh 1 peAcTaBUTh CXeMAaTUYHO MEXaHU3M JIEHCTBUS (DJIOTAIMOHHBIX PEareHTOB.

Koumponvnas paboma Ne5

Knaccugukarus onepanuii o06e3BoxuBanus. MIX Ha3HaYeHHUs, TOCTOMHCTBA M HEJOCTATKU
onepanui.

Koumponvnas paboma No6

[TpuBecTH NPUHIMUIHAIBEHYIO CXEMY 000TalleHus MAarHETUTOBOU PY/bI.

Ilpumepnulii nepeuens mem u 3a0anuil 011 NOO20MOEKU K IK3AMEHY:

1. Kakue cBolicTBa MHHEPAJIOB UCIIOJIB3YIOTCS TIPH PA3JIMUHBIX METOJaX 0OOoTaIeHus?



Korna Heo0X0quMo MPUMEHSITh MEXaHHYeCKoe odorarieHue?
N3 xakux omeparuii COCTOST MPOIIecChl 00oTammeHus ?
Kakue npouieccsl nepepaboTK MUHEPAIBHOTO CHIPhsI HA3bIBAIOTCS IIOATOTOBUTEIHHBIMH?
Kakwue npoueccel nepepaboTKi MUHEPAIBHOTO ChIPbsI HA3bIBAIOTCSI OCHOBHBIMU?
Kakue npoueccrl nepepaboTKi MUHEPATILHOTO CHIPhSI HA3bIBAIOTCS BCIIOMOTAaTEIbHBIMU?
Kakue npoiykThl mosy4aroT B pe3yabTaTe oooraiieHus?
Uem onpenensiercs MpeieabHO BOZMOXKHAsI MacCcoBast 10151 LIEHHOTO KOMIIOHEHTA B
KOHIIeHTpaTe?

9. IlpuBenuTe KaueCTBEHHYIO CXeMY OOOTalIeHUs U CXEMY TN amlaparoB.

10. Yewm ompenensieTcst KpYIHOCTb, A0 KOTOPOM MOJIE3HOE HCKOMaeMoe ApoOuTcs,
U3MeNbYaeTcs nepen odorameHnem?

11. Ilouemy mpumensiercs cTaauaibHoe apoodsenre? YTo Ha3bIBaeTCsl OTKPBITHIM U
3aMKHYTBIM LIUKIJIOM ApoOiaeHus?

12. Kakwue anmapatrbl HCTIONB3YIOTCA JUIS IPOOJICHUS U U3MEIbUCHUS PYAbI?

13. B 4em cocTOuT Ha3HAYCHHUE OTepaIlfii TPOX0UeHUs, Kiraccuukanmmn?

14. Kakue anmapatbl HCTIONB3YIOTCS JUISL ONEPalliid TPOXOUEHHUS U KIacCuPUKAIUU?

15. Kakue 3aKkOHOMEpHOCTH JIeKAT B OCHOBE I'PAaBUTALMOHHOTIO Ipoliecca 00oraieHus?
Knaccudukanus rpaBUTaIlMOHHBIX MTPOLIECCOB.

16. Yro Ha3pIBaeTcs mporeccoM orcaaku? OTca0uHbIC MAITHHBL.

17. Kakwue cuiibl I€HCTBYIOT Ha MUHEPAJIbHBIE YACTUIIBI HA TOBEPXHOCTU KOHIIEHTPALIMOHHOTO
cTona?

18. Kakue mosie3Hble HCKOMaeMble 000ramaTcss Ha KOHIIEHTPAIIMOHHBIX CTOMax?
OO0orainieHre Ha BUHTOBBIX CElapaTopax U KOHLIEHTPALMOHHBIX CTOJIAX.

19. Yto Takoe TspKenas cpefia U KaKue THUIIBI TSDKEJIBIX CPell BCTPEUAl0TCs B IPAKTUKE
oOoramieHus?

20. B uem 3axirouaeTcs CyIIHOCTb NPOLECCa PAa3/IeeHUs B TSDKENbIX cpeaax?

21. Kaxwue cyniecTBYIOT OCHOBHBIE THIIBI aIlllIAPATOB JIJIsl PAa3/ICICHUS B TSHKEIBIX CYCTICH3HSX ?
OnumuTe NpUHIKUI UX pabOoThI.

22. Knaccudukanus (IoTallmoOHHBIX MTpoiieccoB. B uem 3akiouaetcs mporecce (haorarun?

23. UYro Ha3bIBaeTCS KPACBBIM YTJIOM CMayHBaHU?

24. KakoBo Ha3zHadyeHHE (DIOTAMOHHBIX PEareHTOB, X Kiaccupurarus?

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

26. Yo Ha3wIBaeTcs MpsiMoil u oOpatHoi dutoTanmeit? Kakue onepanuu diotanuu
Ha3bIBAIOTCS OCHOBHBIMH, IEPEUUCTHBIMHU, KOHTPOJIbHBIMU?

27. Kax BBIIEINSIOTCS IIEHHBIE KOMITOHEHTHI ITPU CEJIEKTUBHON M KOJUIEKTHBHO-CEJIEKTUBHON
cxeMmax (aorarmu?

28. Kiaccuduxamms (hiaoTarmoHHBIX MayH. BemomorarensHoe (ioTanioHHoe
obopyoBaHue.

29. MarauTtHoe ToJIe U ero CBOicTBa. MarHuTHasi BOCIIPUUMYNBOCTb.

30. Kak pa3nuyaroT MUHEpaJbl IO MarHUTHBIM cBoiicTBaM? Kakoii cuibl TpeOyroTces
MarHHUTHBIE TT0JIS 11 KX 00OoTaIleHus ?

31. OTKpbIThIE U 3aMKHYThI€ MarHUTHBIE CUCTEMbI. MarHUTHBIE TOJIS CENapaTopoB.

32. Kakue CymecTBYIOT THITBI MArHUTHBIX CEMapaTopoB?

33. MarHuTHble cenapaTopsl i 000ralieHus] CUJIbHOMAarHUTHBIX PY/I.

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

35. HasoBure MeTo/bl U anmnaparsl 00€3B0KUBAHUS MPOTYKTOB 00OTall[CHHS.

N kW

[lenpto mabopaTopHBIX padOT TO JAHHOW JUCIUIUIMHE SBISIETCS IPAKTHUYECKOE
03Ha-KOMJICHHWE CTYICHTOB C Pa3IUYHBIMH MPOIECCAMU U METOJAMH OOOTaIeHUs TMOJIE3HBIX
MCKOIIAeMbIX, a TAK)KE MOJyUYeHHE HABBIKOB 10 BBIMOJIHEHUIO PA3JIMUHBIX ONBITOB. B wactHoCTH,
CTYJEHT JOJKEH YMETh MPaBUILHO 000CHOBATH MPUMEHEHHE Mpollecca UK METoJa 0OoralieHus
JUTSL 3aJJaHHOTO THUIA PYyIbI, PacCUMTaTh OCHOBHBIE IMMOKA3aTeNu OOOTAIlleHUS U TMPEACTABHUTH
WHAMBUAYaAIbHBI oTueT. Bce monyueHHble SKCIEpUMEHTANbHbIE JaHHbIE HEOOXOAUMO



POaHAJIM3UPOBaTh, MPOBEPUTH BHIIIOJHEHA JIM OCHOBHAs IeNb paboThl, CPOPMYIHPOBATH
BBIBOABI. EcimM mMoiydeHbl HU3KHE TEXHOJOTHUYECKHE TIOKa3aTeldn OOOTalleHus, yKas3aTh
BO3MOYKHBIE IPUYMHBI ¥ ITYTH TOBBIIICHUS TOKA3aTeNeH.

[Tpu BBIIONTHEHMH PAOOT CTPOTO COOJIIOIATH MTPABHJIA TEXHUKH OC30MACHOCTH U HH-CTPYKIHH
o paboTe ¢ anmaparypou.

[Tepedenn 1ab0paTopHBIX PAbOT:
N3yuenne paboThl HIEKOBOM IPOOUIIKU M TPOU3BOICTBO CUTOBOTO aHAIIN3A
W3yueHre paboThl THPAIIMOHHOTO TPOXOTA U orpeesieHue 3Q(HEKTUBHOCTH TPOXOUCHUS
W3yuenne mporecca u3MeNIbYSHUs Pyl B IIAPOBOI MEIbHHULIE
OO0oranieHue KeNe3HbIX Pyl HAa MArHUTHOM CerapaTrope
Ob6orarnieHre NoIMMETAIUTMYECKUX PY/I IO CXeMe MPSIMON CeNEKTUBHOMN (IIoTauu
OO0oranieHue MoJIe3HBIX UCKOMIAEMbIX Ha KOHIIEHTPAIIHOHHOM CTOJIE.

=
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puioxenne 2

OueHovHbIe cpeaCcTBA /JIsl MPOBeAeHUsI IPOMEKYTOUHOI 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:

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

Pewiump 3a0auy:

Onpenenutb TEXHOJIOTMUYECKHE [TOKA3aTEIN 000ralleHuss MEAHON py/bl:

- BBIXOJ1 MEJIHOT'O KOHIIEHTpATa,

- BBIXOJ] XBOCTOB,

- Maccy XBOCTOB,

- U3BJICYEHUE MEIU B MEIHBIN KOHIIEHTpAT,

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

PesynbTarhl pacuera TEXHOJOTHYECKHUX MTOKa3aTeneld 0pOpMUTh B BUAE CTAaHAAPTHONU TaOIUIIBI.
OnpenenuTs MapKy METHOTO KOHIIEHTpaTa U3 TaoJ.

Pewiumos 3a0auy:

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

Pewumo 3a0auy:

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

1. Kakue npotieccsl nepepaboTKi MUHEPAIBHOTO ChIPbsl HAa3bIBAIOTCS TOATOTOBUTEIbHBIMU?

2. Kakwue mporieccel nmepepaboTKi MUHEPATLHOTO ChIPhsl HA3bIBAIOTCSI OCHOBHBIMU ?

3. Kakue nporieccsl nepepaboTKi MUHEPAIbHOTO ChIPhsl HA3bIBAIOTCS] BCIIOMOTaTEIbHBIMU?




Nupukarop

Kon
JOCTHKECHHUS OneHouHBIE CpesicTBA
WHJUKATOpa .
KOMITETEHIIUH
4. CyurHocTsb, TaBHbIE 0COOCHHOCTH U KJaccuPUKaIis 000TraTUTENbHBIX MPOIECCOB.
5. OcHOBHBIE (paKTOPHI, BIUSIONIUE HA BEIOOP METO/1a 000TalCHHS.
6. Kakre mpoayKThl OJMy4daroT B pe3yJIbTaTe 000TaIeHus?
7. Yem ompezenseTcs NpeaeabHO BO3MOXKHAsT MAacCOBAast JOJIsl IEHHOI0 KOMIIOHEHTA B KOHIIEHTpaTe?
OIIK-4.2 Brnaneer wmeronamu | Ilepeuens meopemuueckux 60npocos K IK3AMEHY:
MPAKTUYECKOU 1. Kakue cBoiCcTBa MUHEPAIOB UCIOJIB3YIOTCS IPH PA3IMYHBIX METOaX 00OTaIeHUSs?
JTUArHOCTHKU 2. Korna Heo0Xxo1uMo MPUMEHITh MEXaHn4ecKoe odorarienue?
MHHEpAJOB pyx, | 3. VI3 xakux omepanuii COCTOSAT MPOLECCH 00OoTameHus ?
TOPHBIX nopon, | 4. Kakue mporeccsl nepepaboTKu MUHEPATIBLHOTO ChIPhsl HA3bIBAIOTCS IOJITOTOBUTEIBHBIMU?
knaccupukanued  u | 5. Kakue nporeccel mepepaboTKu MUHEPATBHOTO ChIPhSI HA3bIBAIOTCS OCHOBHBIMU?
XapaKTePUCTUKOM 6. Kakue npouecchl nepepaboTKi MUHEPAILHOTO ChIPbsl HA3bIBAIOTCSI BCIIOMOTATEIbHBIMU?
TJIABHBIX 7. Kakve mpoayKThl OMy4alOT B pe3yJibTaTe 000TaieHus?
nopoaooOpazyromux | 8. Uem onpenensercs mpeneabHO BOZMOXKHASE MaCCOBast 101l LIGHHOTO KOMIIOHEHTA B KOHIIEHTpaTe?
u pyasbIxX | 9. [IpuBeauTe KaueCTBEHHYIO CXEMY 00OTrallleHusl U CXEMY LIENH annaparos.
MuHepanoB,  BeneT | 10. Uem onpeaensieTcst KpymHOCTb, 0 KOTOPOM MOJIE3HOE UCKOMaeMOe IPOOUTCS, U3MENIbYaeTC s Iepel
MIEPBUYHYIO oOoramieHruem?
JOKYMEHTAIUIO
IIOJIEBBIX JaHHBIX U | I[Ipumepnsie npakmuueckue 3a0anus 01a IK3ameHa:
MIEPBUYHYIO CocTaBuTh cxXeMy Juist 00OTaIieHus pyabl
00paboTKy 00pa3noB | Betnonnums 3adanue:

OnpenenuTh TEXHOJIOTHYECKHE MTOKA3aTeIl 000TallleHus KeJIe3HO! py/Ibl:

- BBIXO/JI JK€JIE3HOT'0 KOHIICHTpAaTa,

- BBIXOJ1 XBOCTOB,

- Maccy XBOCTOB,

- U3BJICUCHUE JKEJIe3a B JKEJIE3HbIM KOHIIEHTPAT,

- U3BJICUEHHE KeJle3a B XBOCThI ISl YCIIOBUH, YKa3aHHBIX B Ta0II.

PesynbTarhl pacyera TEXHOJIOTHYECKHX TTOKa3aTesnei opOopMUTH B BUI€ CTAaHAAPTHON TaOIHUIIBL.




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

[Tpomexxyrounast arTectanuss 1O IUCHUIUIMHE «OOOrameHne 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 10 JAHHOW JIUCIMIUIMHE IMPOBOAUTCS B YCTHOH (opMe MO SK3aMEHAIIMOHHBIM
OuneraM, KaXAblil U3 KOTOPBIX BKIIHOYAaeT 2 TEOPETUYECKUX BONPOCA U OAHO IPAKTUYECKOE
3a1aHKeE.

OK3aMeH MpOBOAMUTCSA MO OwuseraMm, OXBaThIBAIOIIMM Bech MNpoWJeHHbIM Marepuain. [lo
OKOHYAHUU OTBETA 3K3aMEHATOpP MOJXKET 3aJaTh CTYIEHTY JOIOJHUTEIbHBIE M YTOUHSIOLIUE
Bonpockl. [1on0KUTENbHBIM TaKke OyAeT CTpeMJICHHE CTYAEHTAa W3JIOKUTh PAa3JIMYHbIE TOUKU
3peHHsl Ha paccMaTpUBAacMyIO MpoOJieMy, BBIPa3uTh CBOE OTHOLICHHE K HEW, NPUMEHHTH
TEOpPETUYECKHE 3HAHUS 110 COBPEMEHHBIM Npo0IeMaM 000raieHus MoJe3HbIX HCKOIAeMBbIX.

[Toxazarenu v KpUTEpUHU OLIEHUBAHUS YK3aMEHA:

— Ha OICHKY «OTIUYHO» (5 O6amnoB) — oOydaroIIMKCsS IMOKa3bIBa€T BBICOKHMI YPOBEHBb
c¢(OpMHUPOBAHHOCTH KOMIIETEHIIHM, T.€. CTYJIEHT, IPEJICTABIISIET BCECTOPOHHEE, CUCTEMATHUECKOE
U NIyOOKOe 3HaHHe y4eOHO-IIPOrpaMMHOT0 MaTepuasna, yMeHHe CBOOOIHO BBITIONHSATE 3a/1aHUS,
MPEAYCMOTPEHHBIE TPOrPaMMOI, YCBOMBIIMK OCHOBHYIO M 3HAKOMBIA C JIONOJHUTEIBHOU
JUTEepPaTypoOil, pEKOMEHI0BaHHOM mporpammoii. Kak nmpaBuio, orieHKa «OTIHYHOY BBICTABISIETCS
CTyJICHTaM, YCBOMBIIMM B3aWMOCBSI3b OCHOBHBIX TMOHATUNA AUCIUIUIMHBI B UX 3HAYCHUU IS
npuodperaeMoii npodeccuu, MPOSBUBIIUM TBOPUYECKHUE CIOCOOHOCTH B MOHUMAHUU, U3JI0KEHUU
Y MCIIOJIb30BaHUU y4eOHO-ITPOrpaMMHOTO MaTepraa.;

— Ha OLEHKY «xopomo» (4 Oamna) — oOydaroIUiCs TMOKa3bIBa€T CPEAHUM YPOBEHD
cOpPMUPOBAHHOCTH  KOMIETEHLIMH, T.€. CTYAGHT MpEACTaBIsSET I[IOJIHOE  3HaHUE
yueOHO-TIPOrPaMMHOTO MaTepuasa, YCIENIHO BBITOMHSIOMUN MPEeIyCMOTPEHHBIE B MIPOrpaMMe
3a/laHusl, YCBOMBIIUI OCHOBHYIO JIMTEPATYpy, PEKOMEHI0BaHHYIO0 B mporpamme. Kak mpasuio,
OIIEHKA «XOPOUIO» BBICTABISETCS CTYJEHTaM, MOKA3aBIIMM CHUCTEMATHUYECKUI XapakTep 3HAaHUU
M0 JUCHUIUIMHE U CHOCOOHBIM K MX CAMOCTOSATEIbHOMY ITONOJHEHUI0 M OOHOBJIEHHMIO B XOJ€
JanpHeimei yue6Hoi paboTsl M poecCHOHATBHON eATEIbHOCTH;

— Ha OLIEHKY «YIOBJIETBOpUTENTHHO» (3 Oamia) — oOydaroIMiicss MOKa3bIBaeT MOPOTOBBIN
ypoBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUH, T.€. CTYAEHT, MPEJCTaBIsieT 3HAHHUS OCHOBHOTO
y4eOHO-TIPOrPaMMHOTO Marepuaia B 00beMe, HEOOXOAMMOM Ui JajibHEWIIed yd4eObl u
npencTosimell paboThl MO CHENHATBbHOCTH, CIPABISIIONIMICS C BBIMIOJHEHUEM 3aJlaHuM,
MPEAYCMOTPEHHBIX MNPOrpaMMOM, 3HAKOMBIA C OCHOBHOW JIMTEPATypOM, PEKOMEHIOBAHHOU
nporpamMmmoii. Kak mpaBuio, OIEHKa «yIOBJIETBOPUTEIBHO» BBICTABISETCS CTYJIEHTaM,
JIOMYCTUBIIMM TOTPEIIHOCTH B OTBETE Ha HK3aMEHE M IPU BHINOJHEHUHM SK3aMEHAlMOHHBIX
3aJjaHui, HO 00Jaal0IKUM HEOOXOIMMBIMU 3HAHUSMHU JJI1 UX YCTPAHEHUS IMOJ] PyKOBOJICTBOM
MpenoiaBarTelis;

— Ha OIIEHKY «HEY/JOBIECTBOPUTENbHO» (2 Oamna) — pe3yabTar OOydeHUs HE JOCTUTHYT,
oOyJaromuiicss He MOXKET IOKa3aTh 3HAaHUS HAa YypPOBHE BOCHPOU3BENEHUS H OOBSCHEHUS
nH(popMaIy, He MOXET MOKa3aTh WHTEJUICKTyaJIbHbIE HABBIKM PEIICHUS MPOCTHIX 3ajad, T.C. Y
CTyJIeHTa, 0OHAPYKUBAIOTCS MPOOEIBI B 3HAHUSAX OCHOBHOTO y4e€OHO-TIPOTPaMMHOTO MaTepuaia,
JOCTUTHYTHl TPUHIMIHAIbHBIE OIMMOKH B BBIMIOJHEHUH TIPEIYCMOTPEHHBIX TMPOrPaMMOn
3aJJaHuH.

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



