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1 llesin ocBOeHMS TUCHUILIMHBI (MOIYJIA)

LlenssMu OCBOEHHUST AUCHUILIMHBI «OOOTralieHue MOJIE3HBIX HCKOMAEMBIX)» SBIISIOTCS
pa3BUTHE y CTYJCHTOB JIMYHOCTHBIX KauyecTB, a Takxke (popmHupoBaHHE MPO(ecCHOHANTBHBIX
KoMmneTeHIui B cootBeTcTBUU ¢ TpeboBanusimu ®I'OC BO no cnenmansroct 21.05.04 I'oproe
JET0.

2 MecTo IMCIUILIMHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTe/ibHOM NPOrpaMMbl

Jucuummmaa O0oramieHne MmoJie3HbIX UCKOTIAaeMBIX BXOJUT B 0a30BYIO 4acTh y4eOHOTO
1aHa 00pa30BaTENbHOM MPOrPaMMBI.

Jis  w3ydeHus  JOUCHUIUIMHBI ~ HEOOXOJWMBI  3HAaHWUS  (YMEHUS,  BIAJCHHUS),
c(OpMHUPOBAHHBIE B PE3YJIbTATE U3yUCHUS AUCIUIUINH/ IPAKTUK:

Marematuka

['eonorus

3Hanus (YMCHHsI, BIAJICHUS), MOTYYCHHBIE TIPU MU3YyYCHUH NaHHOW AUCUIUILIUHBI OyIyT
HEOOXOAUMBI 715l U3yUCHUS TUCIIUILTIH/TIPAKTHK:

OcHOBBI TepepabOTKH MOJIE3HBIX UCKOTIAEMBIX

OTkphiTas pa3paboTKa MECTOPOKACHUH MOJIE3HBIX HCKOMTAeMbIX

[TozeMHas pa3paboTKa MECTOPOKICHHH MOJIE3HBIX HCKOTIAEMbIX

O6ocHOBaHUE MPOEKTHBIX PEIICHHH

3 KomnereHunu o0y4aromerocsi, GopMupyemMbie B pe3yJabTaTe 0CBOCHUS

AUCHUILINHBI (MOYJISA) ¥ IVIAHUPYEMBbIe Pe3yJIbTAThI 00yUeHH s

B pesynbrare ocBoeHHs qUCHUIUTMHBL (MOTyst) «O0oramieHue moae3HbIX HCKOTTaeMBbIX»
oOyyaromuiics 1oJKeH 001a1aTh CIeIyIOIUMU KOMIIETEHIUSIMMU:

CrpyKTypHBIi [Tnanupyemble pe3ynbTaThl 00ydeHUs
DJIEMCHT
KOMIICTCHITUN
OIIK-9 BJIAJICHUEM METOJIaMH aHaJIM3a, 3HAHUEM 3aKOHOMEPHOCTEN MOBEACHUS U

yIIpaBJICHUS] CBOMCTBAMU TOPHBIX TIOPOJ U COCTOSIHUEM MacCHBa B Ipolieccax J00bIYM U
nepepaboTKU TBEP/IBIX MOJIE3HBIX HCKOMIAEMBbIX, a TAKXKe MPHU CTPOUTENHCTBE M SKCIUTyaTallul
IIOJ3EMHBIX COOPYKECHUHN

3HaTh METO/Ibl aHAIN3a, 3AKOHOMEPHOCTHU MTOBEJACHUS U YIIPABIICHUs CBOMCTBAMU
TOPHBIX MIOPOJ M COCTOSTHUEM MacCHBa B polieccax J00bIUU U epepadoTKu
TBEP/BIX MTOJIE3HBIX HCKOTIAEMBIX.

YMmets BBIOMPATh METO/IbI AHAIN3a, 3aKOHOMEPHOCTH TOBEICHUS U YIIPABIICHUS
CBOMCTBAMH FOPHBIX OPOJ M COCTOSIHUEM MAacCHBa B MPOLIECCaX TOOBIYU U
nepepadOTKU TBEP/IBIX MMOJIE3HBIX HCKOMAeMBbIX.

Bnaners CIOCOOHOCTBIO BEIOMpATh METOIBI aHAIIN3a, 3aKOHOMEPHOCTH TTOBEACHUS U
yIPaBJEHUS CBOMCTBAMH F'OPHBIX MOPOJ U COCTOSIHUEM MaccCuBa B
mpoleccax J0ObIYU U TIepepabOTKU TBEPIBIX IMOJIE3HBIX HCKOTIAEMBIX.

I1K-4 rOTOBHOCTBIO OCYILIECTBIISATh TEXHUYECKOE PYKOBOJCTBO TOPHBIMU U B3PBIBHBIMU
paboTaMu Ipu SKCILTyaTaAlMOHHOM pa3BesKe, TOObIYE TBEPIBIX MMOJIE3HBIX UCKOMIAEMBIX,
CTPOMTENHCTBE M SKCIUTYaTAI[H MOA3EMHBIX 00bEKTOB, HEMOCPEICTBEHHO YIIPABIIATh
IporieccaMy Ha MPOU3BOJICTBEHHBIX 00BEKTAX, B TOM YHCIIE B YCIOBUSAX YPE3BbIYAHBIX
CUTYyaLUi

3HaTh OCHOBHBIC ITIOHATHUA METOJ0B, CIIoco00B 1 CpCACTB MIOJTYUCHUS ChIPbS U
KOHICHTPATOB ITPU HepepaGOTKI/I IIOJIC3HBIX UCKOIIACMbIX




Ymetp BBIOMPATH TEXHOJIOTHIO TPOU3BOJICTBA PAaOOT MO 0OOTAIEHUIO TOJIE3HBIX
HCKOTIAEMBIX, TPUMEHSATH CIIOCOOBI M CPEJCTBA IS TTOTYYEHUS
KOHIMLIMOHHBIX KOHIIEHTPATOB

Brnanets CIOCOOHOCTBIO BBIOMPATh U PACCUUTHIBATH OCHOBHBIE TEXHOJIOTHYECKUE
napameTpsl 3H(HEKTUBHOTO U IKOJIOTUYECKU 0E30MaCHOTO MPOM3BOJICTBA
paboT o nepepaboTke U 00OTAIEHHIO MUHEPATBHOTO ChIPhsi HA OCHOBE
3HaHUH NPUHLIUIIOB (PIOTAIIMOHHOTO MPOEKTUPOBAHUS TEXHOJIOTUYECKUX
CXeM 000raTUTEILHOTO MPOU3BOJICTBA U BEIOOpA OCHOBHOTO U
BCIIOMOTATEJIBHOTO 000TaTUTEIBHOTO 000PYI0BAHHS

[TK-5 TOTOBHOCTBIO IEMOHCTPUPOBATH HABBIKH Pa3pab0TKH IJIAHOB MEPOIIPUATHH MO CHIKEHUIO
TEXHOTCHHOW HAarpy3Ku IIPOU3BOJCTBA HA OKPYXKAIOLLYIO CPENY IIPHU DKCIUTyaTallMOHHOU
pasBezke, 100bI4e U nepepaboTKe TBEPbIX MOJE3HBIX HCKOMAEMBbIX, @ TAKXKE ITPU CTPOUTEIHCTBE
Y SKCILTyaTallly MOJI3€MHBIX 0OBEKTOB

3HaThb Hay4HbIC METO/bl U MEPOIIPUATHS 110 CHUIKCHHUIO TEXHOINEHHOM HArpy3KH
Ha OKPYKAIOLIYIO0 Cpely IPU AKCILTyaTaIl[HOHHON pa3Benke, 100bIue U
nepepadoTKe TBEP/BIX MOJIE3HBIX HCKOMAeMbIX

Ymetb IIPUMEHATh HAy4YHbIE METObI 1 MEPONPUATHUS IO CHUKEHUIO TEXHOTEHHON
Harpy3Ku Ha OKPYKaolllyl0 Cpely IIPH dKCILTyaTalluOHHOW pa3BeJKe,
n00bIYe U IepepaboTKe TBEPABIX MOJIE3HBIX UCKOTTAEMBIX

Brnanerts HaBBIKaMU IPUMEHEHHUSI HAYYHBIX METOJ0B U MEPOIPHUSITHIA TI0 CHUKEHUIO
TEXHOTCHHOU HATPYy3KH Ha OKPYKAIOILIYIO CPEAY MPH IKCILTyaTaIMOHHON
pasBelke, JOObIUe U MepepadOTKe TBEPIBIX MOJIE3HBIX HCKOTIAEMbIX

I1IK-12 roToBHOCTBHIO OIIEPATUBHO YCTPAHATH HAPYLIEHUS POU3BOACTBEHHBIX [TPOLIECCOB, BECTH
NEPBUYHBIN YUeT BBIIIOJHAEMBIX PadOT, aHATM3UPOBATH ONIEPATUBHBIC M TEKYIIHE ITOKA3aTEIN
MIPOU3BO/ICTBA, 0O0OCHOBBIBATH MPEAJIOKEHHS [0 COBEPIICHCTBOBAHUIO OPTaHU3AIIH
IIPOU3BOJICTBA

3HaTh OCHOBHBIC TCHACHIUHN Pa3BUTUA ITPOU3BOACTBCHHBIX ITPOLICCCOB,
IMOKa3aTCJIi MPpOrU3BOACTBA

YMeTh MNPUMCHATH U3YYCHHBIC TCHACHIIUN PA3BUTUA IMTPOU3BOACTBCHHBIX
IMpONHECCOB, MOKA3aTCIIN NPOU3BOJACTBA B HpO(bCCCHOHaHBHOﬁ JACATCIBbHOCTH

Biagers TEHJICHLIUAMU PA3BUTUS IIPOU3BOICTBEHHBIX IIPOLECCOB, IIOKA3aTEIN
MIPOU3BO/ICTBA B MPO(HECCHOHAIBHON JeITeIbHOCTH

ITK-19 roToBHOCTHIO K pa3pabOTKe MPOEKTHBIX MHHOBALIMOHHBIX PEIICHUH 110
HKCIUTyaTallMOHHOM pa3Beske, J0ObIue, nepepaboTKe TBEPIbIX MOJIE3HBIX UCKOTIAEMbIX,
CTPOMTENBCTBY U SKCILTyaTalluy MO3EMHBIX 0OBEKTOB

3HaThb OCHOBHBIC TCHACHIIUU Pa3BUTUSA HHHOBAIITMOHHBIX pemeHHﬁ 10 HepepaGOTKe
TBCPABIX MMOJIC3HBIX UCKOMMACMbBIX

YMeTh MPUMEHATHh U3YYEHHBIE TEHICHLIMU PA3BUTUSI NHHOBALIMOHHBIX PEIIEHUMN 110
nepepaboTKe TBEPABIX MOJIE3HBIX HCKOMAEMBIX

Bnaners TEHJCHIIMSIMU Pa3BUTHS UHHOBAIIMOHHBIX PEIICHUH 1O mepepadoTKe
TBEPABIX MOJIE3HBIX UCKOIAEMbIX




4. CTpyKTypa, 00bEéM U coaepkaHue JUCIHUIIIMHBI (MOLYJIs1)
OOmiast TpyI0EMKOCTh JAUCHIUILTUHBI COCTaBIseT 3 3aueTHbIX enauHull 108 akaa. dyacoB, B TOM

qHUCIC:

— KOHTaKTHas pabota — 10,9 akas. yacos:

— ayAUTOpHAs — 8 aKa/Jl. YacoB;

— BHeayIuTopHas — 2,9 akaj. yacoB

— camMocCTosTeNbHast paboTa — 88,4 akaJ. 4acos;
— IOJIrOTOBKA K 3K3aMeHy — 8,7 akaj. yaca

dopma aTTecTaluy - SK3aMEH

AynutopHas ) s
KOHTaKTHas paboTa E = dopma TeKyIero
S8 B
0] )31 KOHTPOJIS
Paznen/ Tema 2, (B axaz. acax) £ A N P Koxn
> & © |camocroaTenbHOU | ycIeBaeMOCTH U
JTICIMTUTAHBI N E o« ., | komnerenyu
2 5 paboThI IIPOMEKYTOYHOM
Tlex. nmab. |mpakr. R aTTeCTALIMH
3aH. 3aH. O &
1. Beenenue
W3zydenue
1.1 Coneprxanue YHeHy
OCHOBHOI1 U
JUCUUIUIMHBI, €€  3aJayM. . [1K-4, TIK-5,
JIOIOJIHUTENIbHOM
3HayeHue u poib KontponbHas IK-12,
0,1 2 JIUTEPATYPHI 10
oboramieHus npu pabora IK-19,
JUCLIUIUINHE,
HCIONB30BaHAN  Pa3IMYHBIX OIIK-9
KOHCIIEKTa
MOJIE3HBIX MCKOMAEMBbIX o
JIKIHH.
W3zydenue
OCHOBHOI1 U
N [1K-4, T1IK-5,
1.2 Kraccndukars JIOMOJTHATEIIEHON
MPOLIECCOB JUISL OOOTaIEHHUS 0,1 2 JIUTEPaTyphI IO Kontponbras TK-12,
HEJIG?»HI)IX HCKOIAEMBIX ’ I/ICpI/IH}JIIIi/IHC patora TIK-19,
et : OIIK-9
KOHCIIEKTa
JIKIHH.
W3zydenue
1.3 Onepanyy,  IUKIIBL, OCHZ;HOﬁ .
CTaUH. OreHKa . I1K-4, T1K-5,
JIOIOJIHUTENIbHOM
3 PEKTHBHOCTH  MPOIIECCOB KonTponbHast MK-12,
0,1 2 JIUTEPATYPHI 110
oOorarieHus " JCLHTLIHHE pabota TIK-19,
KOMILJIEKCHOCTH ’ OIIK-9
KOHCIIEKTa
WCIIOJIB30BaHUS ChIPbHS N
JIKIHH.
W3zydenue
1.4 IlponyKThl U HOKa3aTeNU YHeHy
. OCHOBHOI1 U
oborarieHusi. MarepuanbHbINH . IIK-4, IIK-5,
JIOIOJIHUTENIbHOM
OanaHc o TBEPAOMY, Konrponphas [IK-12,
0,1 2 JIUTEPATYPHI 10
METaJLLy, BOZIE B THCIITLIHHE pabora IK-19,
TEXHOJIOTMYECKUX cxemax ’ OIIK-9
oboramieHus pyx Korerieita
Py JIKIHH.
W3zydenue
1.5 [onsiTe o OCHZ;HOﬁ .
KOJIHNYECTBEHHBIX . I1K-4, T1K-5,
JIOIOJIHUTENIbHOM
XapaKTePHCTUKaX KontponbHas IK-12,
0,1 2,4 | mureparypsl 1o
BELIECTBEHHOT O cocraBa pabora IK-19,
JUCLIUIUINHE,
MHUHEPAIIBHOTO  CBIPbS U OIIK-9
MPOIYKTOB OOOTAIICHUSI Komerieitta
POAYK JIEKLIAH.
Hroro no pazzpeny 0,5 10,4

2. I'panynoMeTpH4eCcKUil cocTaB




W3zydenue
OCHOBHOI1 U

2.1 I'panynomeTrpuueckuii N I1K-4, I1K-5,
JIOIOJIHUTENIbHOM
COCTaB pyA U TPOAYKTOB Konrponphas [IK-12,
0,5 5 JIUTEPATypBI 110
oOoraieHus, MeTOABl €ro pabora TIK-19,
JUCLUILINHE,
OINpENENEHUs OIIK-9
KOHCIIEKTa
JIKIHH.
W3zydenue
3 OCHOBHOH 1 TIK-4, TIK-5,
2.2 CuroBblii ananus. kana JOMOIHUATEILHON
KountponbHas [IK-12,
KiaccuuKarmy, Monynb| 3 5 JIUTEPATYpBHI 110
pabora IK-19,
IIKATBI KJIACCH(HKAIIAH JUCLUILINHE, OITK-9
KOHCIIEKTa
JIEKIHH.
W3zydenue
2.3 OO6paboTka pe3yIbTaToOB OCHOBHOM M [1K-4, T1IK-5,
JIOIOJIHUTENIbHOM
TpaHyJIOMETPHYECKOT O KontponbHas IK-12,
5 JIUTEPATYPHI IO
aHam3a Hu IIOCTPOCHHE pabora TIK-19,
XapaKTEPUCTUK KPYITHOCTH AHCIHILTHHC, OIIK-9
paKtep pyn KOHCIIEKTa
JIKIHH.
Hroro no pazzpeny 0,5 15
3. IToaAroToBUTENBHBIE IIPOLIECCHL
W3zydenue
I[OI(I)(C)JI;II(;EI;;)JI;IBI;I{Oﬁ na6i?)I:TIz)?Hoﬁ TIK-4, IIK-5,
AT .H IK-12
3.1 Ipoxouenne. Hasnauerme 0,1 10,2/0,2U 2 JIUTEPATypBHI 110 paboThI ’
mporecca IK-19,
JUCLUILINHE, KoutponpHas OIK-9
KOHCIIEKTa pabora
JIKIHH.
W3zydenue
OCHOBHOM 1 3 3ammura 3 TK-4, TIK-5,
32 Db dexTrBHOCTD JIOTIOTHUTEIBHOHN | J1abopaTopHOit K-12
TPOXOUEHHUS, KJIacCHU(DUKAIIS 0,1 10,2/0,21 2 JIUTEPATYPHI 10 paboThI MK 19’
1 KOHCTPYKLIUHM IPOXOTOB JUCLUILINHE, KoutponpHas OIK 9’
KOHCIIEKTa pabora
JIKIHH.
W3zydenue
OCHOBHOM 1 3ammuTa [IK-4. TIK-5
3.3 dpobnenue. Hasnauenue JIOTIOTHUTEIBHOHN | J1abopaTopHOit HK’ 12 ’
npobeHus, crenens| 3 | 0,1 |0,2/0,21 2 JIUTEPATypBI 110 paboTs K-1 9’
npoOIeHns JUCLUILINHE, KoutponpHas OIK 9’
KOHCIIEKTa pabora
JIKIHH.
W3zydenue
34 Krnaccnpukanust Hu OCHOBHOH 1 " 3amura " [1K-4, I1K-5,
KOHCTpYKITH APOGHIOK. /s JIOTIOTHUTEIBHOHN | J1abopaTopHOit MK-12
0,1 0,2 2 JIUTEPATYPHI 10 paboThI ’
KpYITHOTO, CpemHero  mu IK-19,
JUCLUILINHE, KoutponpHas
MEJIKOTO JIPOOIeHHS OIIK-9
KOHCIIEKTa pabora
JIKIHH.
W3zydenue
3.5 KpynHoctb, 10 KOTOpOM OCHOBHOH 1 . 3amura . [1K-4, I1K-5,
JIOTIOTHUTEIBHOHN | J1abopaTopHOit
HEOOXOIUMO JPOOUTH CBHIPbE IK-12,
0,1 0,2 2 JIUTEPATYPHI 10 paboThI
nepen oboramenneM. CxeMbl [1K-19,
JUCLUILINHE, KoutponpHas
IpoOIIeHNs OIIK-9
KOHCIIEKTa pabora

JIEKLIAH.




W3zydenue

. amuTa
OCHOBHOH H AT | e g IK-S,
3.6 Wzmenpuenmue. . | maboparopHO#
JIONOJTHUTEIBHON IIK-12,
3aKOHOMEpPHOCTH  Iporecca 0,1 10,2/0,21 2 paboTht
JIUTEPATYPHI IO IK-19,
HU3MEIbYCHUS KoutponpHas
JMCIUIIINHE, OIIK-9
N pabora
KOHCIIEKTa JIeKIIHit
W3zydenue
. 3amura
OCHOBHOVI 1 | k-4, TIK-S,
3.7 Kraccndukars . | maboparopnoit
JIONOJTHUTEIBHON IIK-12,
Pa3MOIBEHOTO 00OpPYIOBAHHS. 0,1 10,2/0,21 2 paboThI
JIUTEPATYPHI 10 IK-19,
CxeMbl U3MeIbUEHUS KoutponpHas
JMCIUIIINHE, OIIK-9
N pabora
KOHCIICKTa JIeKIIHit
3.8 I'uppaBnuueckas W3zydenue
K1accuuKamis u ee polb B OCHOBHOI1 U 3amura MK -4. TIK-5
TEXHOJIOIMYECKUX cxemax JIOTIOTHUTEIBHOMN | J1abopaTopHOit ; ’
IK-12,
¢dabpuk.  3aKOHOMEPHOCTH 0,1 10,2/0,21 2 JIUTEPATypBI 110 paboTs IK-19
CBOOOTHOTO ¥ CTECHEHHOTO JUCLUILINHE, KountponbHas OIIK 9’
majgeHuss dactuil. OCHOBHBIC KOHCIIEKTa pabora
TPUHIIAIEI KJIaCCH(DUKAITIN JIEKITHIL.
W3zydenue
HOBHOW U aluTa
3.9 Koncrpykiuu OCHOBHO N 3am . | IIK-4, IIK-5,
JIOTIOTHUTEIBHOMN | J1abopaTopHOit
MEXaHUYECKUX IIK-12,
0,1 10,2/0,2U 2 JIUTEPATypBHI 110 paboThI
K1accudukaTtopos, 00IacTs IK-19,
JICIUIDINHE, KoutponpHas
UX IPUMEHEHUs OIIK-9
KOHCIIEKTa pabora
JIEKLIUH.
W3zydenue
OCHOBHOM M 3ammura [IK-4. TIK-5
3.10 Koncrpykuuu u JIOTIOTHUTEIBHOHN | J1abopaTopHOit HK’ 12 ’
TIPHHIIMIT JIeUCTBUS 0,1 10,2/0,21 2 JIUTEPATYPHI IO paboThI K-1 9’
TUAPOLMKIOHOB JICIUIDINHE, KoutponpHas OIK 9’
KOHCIIEKTa pabora
JICKLUH.
Hroro no pazzpeny 1 | 2/1,61 20
4. OcHOBHBIE IPOLECCHI
W3zydenue
4.1 I'paBuranmonnoe OCHOBHOM I Samua
oOorarieHue MOJIE3HBIX . » . IIK-4, IIK-5,
JIOTIOTHUTEIBHOHN | J1abopaTopHOit
HCKOIaeMbIX. TeopeTuueckue IK-12,
0,5 JIUTEPATYPHI 10 paboTs
ocHOBBI. CKOpOCTh MaJieHus, T1K-19,
JICIUIDINHE, KoutponpHas
ko3 pummeHT OIIK-9
KOHCIIEKTa pabora
PaBHOIAIaEMOCTH M
JIEKITHIA.
42 [Ipoueccst
TPaBUTAIIMOHHOTO W3zydenue
oboramieHus: IIPOMBIBKA, OCHOBHOI1 U 3amura TK-4. TIK-5
OTCaJKa, KOHIIEHTpauus Ha JIOTIOTHUTENBHOHN | J1abopaTopHOit HK’ 12 ’
cromax, o0orameHne Ha 0,5/0,41 1 JIUTEPATypBHI 110 paboTs K 19’
HITI03aX u xKemodax, JIACIUITINHE, KontponpHas OIK 9’
BHUHTOBBIX cenapaTopax, KOHCIIEKTa pabora
oboramieHHe B TDKEINBIX JIEKITHIL.
CYCIIEH3USIX
)4 HU
4.3 CymHOCTh NPOLECCOB, 3YyHeHHe
OCHOBHOH 1 3amura
KOHCTPYKTHBHBIE u N . | IIK-4, IIK-5,
JIOTIOHUTENBHOHN | J1abopaTopHOit
TEXHOJIOIMYECKUE MK-12,
0,5 2 JIUTEPATYPHI IO paboThI
mmapa-MeTpbl  anmapaToB M IK-19,
JIACIUIIINHE, KoutponpHas
MaIlIMH, IIPAKTHKA nX OIIK-9
KOHCIIEKTa pabora
TPUMEHCHUS

JIEKLIAH.




W3zydenue

4.4 MarauTtHoe oOoraliieHue. OCHOBHOM M 3ammura [K-4. TIK-5
Teoperuueckue OCHOBBI. JIOTIOTHUTENBHOHN |  J1abopaTopHOit HK’ 12 ’
MarnutHsle CBOIiCcTBa 0,5 JIUTEPATYPHI IO paboTs K 19’
MUHEPAJIOB, MATHUTHBIE IIOJIS JUCLUILINHE, KontponbHas OIK 9’
cernapaTopoB KOHCIIEKTa pabora
JIKIHH.
W3zydenue
4.5  OGopymoBanme  JuIs N
OCHOBHOH 1 3amura
MarHUTHOT'O oOoraIeHus: " " I1K-4, T1K-5,
JIOTIOHUTENBHOHN | J1abopaTopHOit
cemaparop U1 CHIBHO H [IK-12,
0,5 JIUTEPATYPHI IO paboThI
c1abOMarHUTHBIX PYH; CyXUe IK-19,
JUCLUILINHE, KontponbHas
u MOKpBIE MarHUTHBIC OIIK-9
KOHCIIEKTa pabora
cernapaTopsl M
JICKLUH.
W3zydenue
4.6 DneKTpryecKoe OCHOBHOM M 3ammuTa [IK-4. TIK-5
oforarienue. dusnueckue JIOTIOJTHUTENIBHOM |  J1abopaTopHOH HK’ 12 ’
OCHOBBI npolecca, 0,5 JIUTEPATypBI 110 paboTs K-1 9’
HOA-TOTOBKAa ~MaTepuana K JUCLUILINHE, KountponbHas OIK 9’
IEKTPUIECKON cernapanum KOHCIIEKTa pabora
JIKIHH.
W3zydenue
OCHOBHOI1 U 3amura
4.7 Knaccupukanms Ny » N IIK-4, IIK-5,
JIOTIOTHUTEIBHOMN | J1abopaTopHOit
JJIEKTPUYECKUX CENapaTopoB, IK-12,
JIUTEPATypBHI 110 paboThI
HX  KOHCTPYKTHUBHBIE U IK-19,
JUCLUILINHE, KontponbHas
TEXHOJIOTMYECKHE TapaMETPhI OIIK-9
KOHCIIEKTa pabora
JIKIHH.
W3zydenue
OCHOBHOI1 U 3amura
N T | TIK-4, TIK-S,
4.8 CrneuuanpHble METOIb JIOTIOTHUTEIBHOHN | J1abopaTopHOit MK-12
MOJTOTOBKH M OOOTaIeHHS JIUTEPATypBHI 110 paboThI K 19’
pyx JIUCITUTLIHE, Konrponbhas OIIK 9’
KOHCIIEKTa pabora
JIKIHH.
4.9 Pynopas6opka: W3zydenue
oboramieHue MO  TPEHHIO, OCHOBHOM M 3ammura [IK-4. TIK-5
dbopwme, LBETY, JIOTIOTHUTEIBHOHN | J1abopaTopHOit HK’ 12 ’
¢oTorpaBuTaIys; 00T JIUTEPATypBHI 110 paboThI K-1 9’
pya; n30upaTenpHOe JUCLUILINHE, KontponbHas OIK 9’
npoOneHre,  M3MeIbYCHHE, KOHCIIEKTa pabora
XUMHUYEcKoe 00oraleHne JICKLUH.
W3zydenue
OCHOBHOI1 U
4.10 doranoHHOE " I1K-4, T1K-5,
JIOIIOJIHUTENIbHOM
oboramienne. Teopermueckue KontponbHas IK-12,
JIUTEPATypBI 110
OCHOBEI. Kuneruka HCIITLIHHE pabora T1K-19,
¢moTarmu ’ OIIK-9
KOHCIIEKTa
JIKIHH.
W3zydenue
OCHOBHOI1 U
4.11 doTaMoHHBIE " [1K-4, I1K-5,
JIOIOJIHUTENIbHOM
peareHrsl, nX KontponbHas IK-12,
JIUTEPATypBHI 110
KiIaccu(puKanus, Ha3HauCHHE pabora T1K-19,
. JUCLUILINHE,
Y MEXAHU3M JCHUCTBHSA OIIK-9
KOHCIIEKTa
JIKIHH.
W3zydenue
OCHOBHOI1 U
4.12 doTaMoHHBIE " [1K-4, I1K-5,
JIOIOJIHUTENIbHOM
MAaIllUHBI, HX HTEDATYDBL 110 Konrponphas [IK-12,
KIaccupuKanms, patyp pabora T1K-19,
JUCLUILINHE,
KOHCTPYKIHSA OIIK-9
KOHCIIEKTa

JIEKLIHAH.




4.13 IlpaxkTuka HOPUMEHEHUS

W3zydenue
OCHOBHOI1 U

MallliH pa3iIN4YHBIX THIIOB Ny IIK-4, IIK-5,
JIOIOJIHUTENIbHOM
(MexaHmueckue, 2 HTEPATYDHL 110 Konrponphas IIK-12,
IMTHEBMOMEXaHUYECKHUE, Hcp HH};&HC pabora [IK-19,
KOIOHHbIE U Jp.). Cxembl U et ’ OIIK-9
eKIMBI (proTanum Konerierta
p JIEKLIHAM.
Hroro no pazzpeny 1 | 2/0,41 23
5. O6e3BOXKMBaHHE U OIIPOOOBAHIE
W3zydenue
OCHOBHOI1 U
5.1 O06e3BOKHBAHHE. S IIK-4, IIK-5,
Ha3nauenue omnepauuii A KountponbHast IK-12,
0,5 5 JIUTEPATypBHI 110
00€3BOXKHBaHUS u ux MCLIIIIIHG pabora IK-19,
KiTaccuduKaris et ’ OIIK-9
KOHCIIEKTa
3 JIEKLIHAM.
W3zydenue
HOBHOW U
52 OmnpoboBanue u OCHOBHO N I1K-4, I1K-5,
JIOIOJIHUTENIbHOM
KOHTPOJIb Ha 5 HTEPATYDEL 110 KontponbHas IK-12,
oboraTutenbHBIX  (pabpHKax. I/ICp HH};&HC pabora IK-19,
Tune! 1 Ha-3Ha4YeHHE TIPOO et ’ OIIK-9
KOHCIIEKTa
JIEKLIUH.
Hroro no pazzpeny 0,5 10
6. Ofmue  cBegeHUA 00
000raTHTENTHHO-TEXHOIOTMIECKOMH
CHCTEME
W3zydenue
OCHOBHOI1 U
6.1 TexHonornueckue . I1K-4, T1K-5,
JIOIOJIHUTENIbHOM
CXEMBEIL: KaueCTBCHHEIC, Konrponbhas TIK-12,
0,5 3 JIUTEPATypBHI 110
BOJHO-IIIJIAMOBBIE M CXEMBI pabora IK-19,
JUCLUILINHE,
LIENH allapaToB OIIK-9
KOHCIIEKTa
JICKLUH.
)4 HU
6.2 VYmpaBieHHe KauecTBOM 3yHerme
OCHOBHOI1 U
MOJIE3HBIX HCKONAEMBIX IIPH " I1K-4, T1K-5,
JIOIOJIHUTENIbHOM
nx Jo0bue,  yCpeIHeHHE KontponbHas IK-12,
3 3 JIUTEPATypBHI 110
MHUHEPAIIBHOTO  CHIpbSL B pabora IK-19,
JUCLUILINHE,
TOPHOM nexe u Ha OIIK-9
. KOHCIIEKTa
oborarurenbHOi hadpuke N
JIEKITHIL.
W3zydenue
6.3 Texnomnorus rameHus HOBHOW U
; eqe OHB(I)X OS((;THEII)(: u orcl)f)m({)mgnbﬁoﬁ TK-4, TIK-5,
PYA PHBIX, 1L A KontponbHas [IK-12,
pEeOKHX METaJlJIOB. 4 JIUTEPATypBI 110 paora IK-19
TpeboBanns K  Ka4ecTBY JUCLUILINHE, OIK 9’
KOHIICHTPATOB U ChIPbSL. KOHCIIEKTa
JICKLUH.
Hroro no pazzpeny 0,5 10
Uroro 3a cemectp 4 4/21 88,4 9K3aMeH
IK-4,T1K-
HUroro mo aucuuruimae 4 421 88,4 3K3aMEH 5,IIK-12,TTK-

19,0I1K-9




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B mpouecce mpenomaBaHusi AUCHUILIMHBL ««OOOTaIIEHUE TOJIE3HBIX HCKOMAEMBIX»)
MPUMEHSIOTCS Pa3IUYHbIE BUIbI 00pa30BaTEIbHBIX TEXHOJIOTUH.

JleKIIMOHHBIA MaTepHuai 3aKperuisieTcss B XoJe JIabopaTopHBIX padoT, Ha KOTOPBIX
BBINIOJIHAIOTCS TPYIIIOBBIE WIM HMHIMBUAYAJIbHBIE 3alaHUs 10 MNpouacHHOW TeMme. Ilpu
MIPOBEACHUH JIAOOPATOPHBIX 3aHATUNA UCIOIB3YETCS METOJ KOHTEKCTHOrO 0Oy4YeHMs, KOTOPBIN
II03BOJIACT YCBOUTH MAaTepuaj IIyTeM BBIABICHUS CBSA3€M MEXKIY KOHKPETHBIM 3HAHHUEM U €r0
IIPUMEHEHUEM.

[lepenaya HEOOXOAMMBIX TEOPETUYECKUX 3HAHUM UM (OPMHUPOBAHHE OCHOBHBIX
MPEJCTAaBICHUH 110 KypCy MPOUCXONT C UCIIOJIb30BAaHHEM MYJIbTUMEIUITHOTO 000 Py I0BaHHUSL.

6 YueOHO-MeTOIMYECKOE 0O0ecTIeYeHre CAMOCTOSITeIbHOIH Pa0oThl 00y4ar0uXCs
IIpencraBieHo B IpUIOKEHUN 1.

7 OneHOYHBIE CPEACTBA /ISl POBEACHUS IPOMEKYTOYHOM aTTeCcTalul
IIpencraBieHbl B IPUIIOKEHUN 2.

8 YueOHo-MeTOqUYecKOe M HHPOPMAITMOHHOE O0ecnieYeH e TN CHUIIMHBI (MO1YJIs1)

a) OcHoBHasl IUTEpaTypa:

1. ABnoxun, B.M. OcHOBBI 0OOTramnieHus Nojae3HbIX HCKOMAeMbIX : YU€OHUK : B 2 TO-Max /
B.M. ABnoxuH. — 4-e u3z., crep. — Mocksa : ['opHast kuura, [0. .]. — Towm 2 : Tex-HOMoruun
oboraieHus moie3Hbix uckomaeMbix — 2017. — 312 ¢. — ISBN 978-5-98672-465-2. —Pexum
nocryma: https://e.lanbook.com/book/111337

2. JHeroms, E.FO., IlaBakymeBa, O.Il. OO6orameHue TMONE3HBIX HCKOMAEMBIX
[DnexTpoH-HBIH pecypc] : yuebHnoe mocobue / MI'TY. - Marauroropck : MI'TY, 2016. - 1
AIEKTPOH. OIIT. JICK (CD-ROM) — Pexum JOCTYyTIA:
https://magtu.informsystema.ru/Marc.html?locale=ru

3. Ob6oramieHre MOJE3HBIX MCKOMAEMbIX [DIIEKTpOHHBIN pecypc]: yueOHoe mocobue
/NTyxknnaK.W., SAxymkunB.I1., MyknakosaA.H. - M.: HUL] UHOPA-M, 2016. - 224 c. .- Pexxum
noctyna:  http://znanium.com/catalog.php?bookinfo=501567 - 3arm. c¢ oskpana. —ISBN
978-5-16-010748-6.

0) lonostHuTEIBHAS IUTEPaTypa:

1. Copoxun, M.M. ®notanuoHHBIE METOABI O00OTAIICHUS. XUMHUYECKHE OCHOBBI
¢dnoTanuu : yuebnoe nocodue / M.M. Copokun. — Mocksa : MUCHUC, 2011. — 411 c. — ISBN
978-5-87623-237-3. — Pexxum nocryma: https://e.lanbook.com/book/2073

2. Kapmasun, B.B. MarautHele, 3J1€KTpUUYECKUE U CHEIUAIBHBIE METOJBI 00OTAICHUS
MOJIC3HBIX MCKOTAaeMBbIX : yueOHHK : B 2 Tomax / B.B. Kapmasun, B.1. Kapmazun. — 3-e uzn.,
crep. — Mocksa : ['opHas kuwura, [0. 1.]. — Tom 1 : MarHuTHBIE ¥ DIIEKTPUIECKUE METOIBI
oboraieHus moJie3HbIx uckonaemoix — 2017. — 672 ¢. — ISBN 978-5-98672-458-4. — Pexum
nocryma: https://e.lanbook.com/book/111394

3. E.E. Aunpee, O.H. TuxonoB [[poGiieHue, u3MelbueHUE U TIOJATOTOBKA CHIPhS K
o6orarenuto. — C-I10, 2007. 439 c.

4. M.B.. Bepxotypos I'paBUTalinoHHBIE METO/IbI OOOTAIEHHS: YYeOHUK JUIg BYy30B. — M.:
N3n-Bo MAKC-IIpecc —2006.

5. AopamoB A.A. IlepepaboTtka, oboramieHre U KOMILIEKCHOE UCIOJb30BAHNUE TBEPIBIX
noJie3HbIX uckonaemsbix. T.1 Ipoueccs anmapatsl: Yuebnuk. M.: MITY, 2004. —471 c.

6. AGpamoB A.A. IlepepaboTka, oboraiieHNe 1 KOMIUIEKCHOE MCTIOIb30BAaHUE TBEP-IBIX
noJie3HbIx uckonaemsbix. T.I1 TexHnomorust oOorameHus: MOJe3HbIX HCKOMMAeMbIX: YUeOHUK. M.:
MITYVY, 2004.-471c.

7. AbpamoB A.A. TexHonorus nepepadoTku 1 oboramieHus pya: Yue6. moco6. B 2



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

KH. — M.: U3nareasctBo MITY, 2005.

8. Kapmasun B.B. MaruuTHble, 3JEKTPHYECKUE U CIIEHUATbHBIE METOBI 00OTAICHUS
MOJIe3HBIX HCcKomaeMbIxX (21) / M.: MITVY, 2005.

9. llunaes B.I1. OcHOBBI 00OTaIEHUs TIOJIE3HBIX UCKOMIAEMBIX. Y. MOCOOUE JIIs BY-30B.
—M.: Henpa, 1986.- 296 c.

10. CnopaBounuk mo o6Goramenuto pya. B 3 1. /Ilog pen. bormanosa O.C.-2-e¢ wu3f.,
ne-pepad. u non. — M.: Henpa, 1983.

11. Bapckuit M.JI. OnTumu3anus npoLeccoB pa3AeiaeHs 3epHUCTBIX MaTepralioB. - M:
Henpa, 1978 1.

12. benpans H.I'., CkopoboraroBa JL.M. IlepepaboTka M KayecTBO IOJIE3HBIX
ucko-maembix. — M.: Henpa, 1986.- 296 c.

13. ABnoxur B.M. OcHOBEI o0orareHus mojae3Hsix uckormaeMbix. T1: O0oraturens-Hele
nporueccel: Yueonuk. M.: MI'TY, 2006 — 417 c.

14. Ilepnonuueckue u3nanus: «Ooboramienue pya», pedepartuBHbid xypHan «l opHoe
neno», «"opHbIi )xypHa», «M3BeCTHs BBICIINX YU€OHBIX 3aBEICHUI.

B) MeToauyeckne yKazaHusi:

Herogs E.}O., IlaBakymeBa O.I1. OcHOBBI o0O0OTaIieHHUs TMOJE3HBIX HCKOMAEMBIX:
WHCTpyKIKS 1O BBIIOJHEHHIO JIA0OPATOPHBIX padoT A CTyaeHToB crenuanbHoctu 21.05.04
Bcex Gpopm oOyuenus.— M3n-Bo Marauroropcek. roc. Tex. yH-ta um. .M. Hocosa, 2016. —40 c. —
Pexxum nocryma: https://newlms.magtu.ru/course/view.php?id=75768#section-5

2. erons E.1O., llaBakynesa O.I1. ITepepaboTka 1mosie3HbIX HCKOTIAEMBIX [ DJIIEKTPOHHBIN
pecypc] : mpaktukym / MI'TY. - Marautoropck : MI'TY, 2017. - 1 3neKkTpoH. ONT. AUCK
(CD-ROM)

r) [IporpamMHoe oGecnieuenue u UHTepHeT-pecypcebl:

IIporpammHoe o0ecnneuenne

Haumenosanue [10 Ne orosopa Cpok aeicTBYS TMLIEH3UN
MS Windows 7

Professional(mms  |A-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)

MS Ofﬁce 2007 Ne 135 01 17.09.2007 0eccpouHo
Professional

7Zip cB000THO pacnpoctpansemoe 10 0ECCPOUHO

IIpodeccuonanbHbie 0a3bl JAHHBIX H HHPOPMaLMOHHBIE CIIPABOYHBIE CHCTEMBbI

HasBaHue xypca CchlUIKa
HanmonaneHas MH(POPMAIIMOHHO-aHAIUTUYECKAs URL-
cucreMa — PoccuiiCKuil MHIEKC HAyYHOI'O LIMTUPOBAHUS i

https://elibrary.ru/project_risc.asp

(PUHI)

[Touckoas cucrema Axagemust Google (Google Scholar) [URL: https://scholar.google.ru/

Nudopmannonnas cucrema - EnuHOe OKHO JOCTyma K
MH()OPMAITMOHHBIM pecypcam
9 MaTepuaibHO-TeXHUYECKOe o0ecnevyeHne TUCIUMINHBI (MOTYJIs)

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

MaTepI/IaJIBHO-TCXHI/I‘ICCKOC obecrneucHue JUCHUIITIMHBI BKJIIFOYACT:


https://newlms.magtu.ru/course/view.php?id=75768#section-5
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/

Jlekuvonnass aymurtopus: MynbTUMEIUNHBIE CPEICTBA XpaHEHUsA, Iepefadyd U
npeacTaBiIeHU HHpOpMaLUu

JlaGopaTopHst MEXaHUYECKHX UCTIBITAHHIA:

1. JJaBopaTopHas ycTaHOBKa IEKOBOM APOOMIIKH;

2. JJabopaTopHasi yCTaHOBKAa MEXaHUYECKOTO BCTPSIXUBATEJIS;

3. JlaGopaTopHas ycTaHOBKA IIIapOBOI MEJIbHUIIBL;

4. JJabopaTopHasi yCTaHOBKA MEJILHHIIBI C BPAIAIOIIEHCS OChIO;

5. JlaGopaTopHas ycTaHOBKa HHEPLIMOHHOTO TPOX0Ta;

6. CrangapTHblil HAOOp CHUT;

7. JJabopaTtopHas (GoTallMOHHAS MAIINHA;

8.  JlaGopaTopHble  TpaBUTAIMOHHBIE  ammaparbl  (OTcafo4yHas  MalluHa,
KOHIICHTPALMOHHBIN CTOJI, BUHTOBBIE CENapaTOphl);

9. JlaGopaTopHBIit MAarHUTHBIH Cemaparop.

AyIUTOpPHH [UI CAMOCTOSITENIBHOM pabOThl: KOMIBIOTEPHBIE KIIACCHI; YUTAIBHBIC 3aJIbI
o6ubmmotexu: Ilepconanbubie KommbioTepsl ¢ nmaketoM MS Office, Beixogom B MHTEpHET 1 C
JOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIIHOHHO-00pa30BaTENIbHYIO Cpely YHUBEPCUTETA

[Tomemenne Ui XpaHeHMS M NPOPHIAKTHUECKOTO OOCIYXKHBaHHS Y4eOHOTO
obopynoBanus: Ilkadpsl ans XpaHeHus y4eOHO-METOJMUYECKOW IOKYMEHTAIlMH, Y4eOHOTO
o0opynoBaHus 1 y4eOHO-HATJISTHBIX TOCOOUH.



IIpunoxenne 1

6 YueOHO-MeTOqMYECKOE OOecTIeYeHHe CaMOCTOATEIbLHOM padoThl 00y4aro U Xcst

[To mucuummne «OboranieHre NoJIe3HbIX UCKOTTAEMBIX» MPEAYCMOTPEHA ayAUTOPHAs U
BHEAYJAUTOPHAs CAMOCTOsITeNIbHAs paboTa 00yJaroImuxcs.

CamocrosiTenbHas paboTa CTyJICHTOB IIOCTPOEHA TAKMM 00pa3oM, 4To B Ipoliecce padoThl
CTYZIEHTBI 3aKPEIUISAIOT 3HAHHS, IOJy4YEeHHBIE B IPOIIECCE TEOPETHUECKOTO 00yUEeHHUsI, TEM CaMbIM
¢bopmupyroT npodeccuoHaNbHbIE YMEHHS U HABBIKH.

B nponecce nzydeHuss AMCHUIUIMHBI OCYILIECTBIIACTCA TEKYIUN U IEPUOAUYECKUN KOHTPOJIb
3a pe3yJibTaTaMU OCBOEHUS yueOHOTO Kypca. TeKyImuii KOHTPOJIb OCYIECTBIISAETCS
HETOCPEICTBEHHO B MPOIIECCE YCBOCHHUS, 3aKpEIJICHNs, 0000IIEHUS U CUCTeMaTH3aIMK 3HAHUH,
YMEHUH, BIIaJICHUs] HABBIKAMH U MO3BOJISIET OTIEPATUBHO TMAarHOCTUPOBATh U KOPPEKTUPOBATH,
COBEpILECHCTBOBATh 3HAHUS, YMECHHUS U BJIaJICHUE HABBIKAMU CTYJICHTOB, 00ECIIE€YMBAET
CTUMYJIUPOBAHUE U MOTHUBAIIMIO UX JESITEIHHOCTH HA KaXKJOM 3aHATHH. TeKyInii KOHTPOJIb
ocCyIecTBIsieTcs B hopMe YCTHOTO orpoca (codecemoBaHus).

[lepuoanveckuii KOHTPOJIb LIETb KOTOPOTO 0000IIEHNE U CHCTEMaTH3allusl 3HAaHW, TIPOBEpKa
3 PEKTUBHOCTH YCBOEHUS CTYJEHTAMU OIPEICIIEHHOTO, JIOTHYECKU 3aBEPIICHHOTO COACPKaHUS
y4eOHOTO MaTepuaia OCyIeCTBIsETCS B (popMe 3aIUThI 1a00PATOPHBIX, KOHTPOJIBHBIX padoT.

OreHOYHBIE CPEJCTBA ISl IPOBEICHHS TEKYLIeH aTTeCTalluu

Tecmut Onsa camonposeepku:

Bapuanm Ne 1.

1. Yto Ha3pIBaeTCs 00OTalIeHUEM TOJIE3HBIX UCKOMAeMbIX ?

1. D10 IponEeccH XUMUYECKOTO pa3/IeeHUs] MUHEPAJIOB.

2. DTO MpoIecChl MEXaHUYECKOTO pa3/IeNIeHUs] MUHEPAJIOB 0€3 U3MEHEHHs] XUMUYECKOTO
COCTaBa ChIPbS.

3. DTO OKHCIUTETHHO-BOCCTAHOBUTENBHBIE MPOLIECCHI 32 CUET YACTUYHOTO HJIH MTOJIHOTO
Mepexoa EKTPOHOB OT OJHUX ATOMOB K JIPYTHM.

4. D10 mpouecchl U3MEHEHHS CTPYKTYPbI, MUHEPAJIHHOTO, a MHOT/Ia M XMMUYECKOTO COCTaBa
TOPHBIX IIOPOJ B 36MHOU KOpE.

2. KoHneHTpaTom Ha3bIBaeTcH ...

1. mpoayKT, B KOTOPOM MaccoBast OJIs IMOJIE3HOTO KOMIIOHEHTA 3HAYUTENBHO BBIIIIE, YEM B
HUCXOJHOM pyIe;

2. IPOAYKT, B KOTOPOM MaccoBasi J10Jisl TIOJIE3HOTO KOMIIOHEHTA HUXKE, YeM B UCXOHOH py/Ie;

3. IpOYKT, B KOTOPOM MAaccoOBas JOJIS M0JIE3HOTO KOMIIOHEHTA BBIIIE, YeM B UCXOJTHOU py/Ie,
HO HW)KE, YeM B KOHLIEHTpATE;

4. IPOAYKT, B KOTOPBIH BBIJENSAETCS 0OJIbIIAs YaCTh MUHEPAIOB BMEIIAIOIIECH TIOPOIbI U
BPEIHBIX ITPUMECEH.

3. Cxema nenu annapaTtos MOKa3bIBaeT...

1. mepedeHp U MOCIIeA0BATENFHOCTh TEXHOIOTUYECKUX MTPOLIECCOB U ONEPAIUii, KOTOPHIM
MOJIBEPraeTcs MOJe3HOE HCKOMAaeMOe;

2. KOJIMYECTBEHHBIE TIOKA3aTEeNIN 000TaleH s I KaXKI0M orepaluy 1 MpoIyKTa;

3. KOJINYECTBO BOJBI, JOOABIISIEMOE B OIIpE/ICIIEHHBIE ONEPAIIUH U TPOTYKTHI 00OTallCHHS;

4. myTH CIeI0BaHUS MOJIE3HOTO HCKOIIAEMOT0 U MPOJIYKTOB 00OTAIEHHS C YCIIOBHBIM
n300pa’keHue anmnapaTos.

4. CTeneHb KOHLEHTPALIUU [TOKA3bIBAET:

1. Bo ckoibKO pa3 Macca KOHIIEHTpaTa MEHbIIE MacChl CHIPbhsI, U3 KOTOPOTO OH IOJIy4EH;

2. Bo ckoJbKO pa3 MaccoBas J0J1s1 KOMIOHEHTa B KOHIIEHTpaTe OOJIbIIe MacCOBOM J0JIM ATOTO
KOMITOHEHTA B UCXOJAHOU pyAE;

3. Kakas 1o1st IeHHOro KOMIIOHEHTA Mepellla B XBOCTHI;

4. CreneHb MpUOIMKEHNS PEATHHOTO MpoLiecca 000TaIICHUS K UICATbHOMY.

5. YTo noka3bIBaET BBIMYKJas XapaKTEPUCTUKA KPYITHOCTH IO ILTIOCY?

1. B mpo6e npeobnagaroT KpymHbIe 3epHa.

2. B mpo6e npeobaanatoT MeJIKue 3epHa.



3. B npobe paBHOMEPHO pacrpeaeeHbl KPYIHbIE U MEJIKHE 3€pHa.

4. B mpobe mpeoOIiagaroT miamel.

6. KakoBo Ha3HAaYeHHe ONepAlUK NPeABAPUTEJILHOI0 TPOX0YEHHUS B CXeMax
PyAONOATOTOBKM?

1. 15t KOHTPOJIS KPYITHOCTH IPOOJICHOTO MPOIYKTA.

2. Jlnst mosnydeHus TOBapHOTO IPOAYKTa 3aJaHHON KPYITHOCTH.

3. Jlns pa3neneHus 4yacTUll, UMEIOIINX Pa3InyMsl B TBEPIOCTH HIH PopMe KyCKOB.

4.]1ns1 oTAeneHus TOTOBOIO MO KPYIHOCTH IIPOAYKTA OT HCXOJHOIO Marepuaia,
MOCTYMAIOMIETO Ha IpoOIIeHuE.

7. s rpoXoYeHHs1 KPYNHOKYCKOBOI'0 MaTepraJia NpenMyIecTBeHHO
HCIIOJIB3YOTCS...

1. KOJOCHHKOBBIE PEIIETKHU.

2. JUCTOBBIE peuI€Ta.

3. MOpPOBOJIOYHBIE CETKHU.
4. n1yroBbl€ cHUTA.
8.

IIpu xakom ycj10BuH 3¢ (PeKTHBHOCTH TPOXOYEHHS PABHA HYJIIO?
1. CopaeprxaHue 0TceBaeMOro Kiacca KpynHOCTH B UCXOJHOU PyZ€ paBHO COJEPKAHUIO
OTCEBAEMOT0 KJlacca B HaJJPELIETHOM ITPOIYKTE.
2. CojeprkaHue 0TCEBAEMOro Kiacca KpyIHOCTH B HAPEUIETHOM IIPOJYKTE PaBHO HYJIIO.
. ConepxaHue 0TceBaeMOro Kjacca KpynHOCTH B UcXoqHOU pyzae paBHO 100%.
. ConepxaHue 0TcEBaeMOro Kjiacca KpynHOCTH B HaAipelIeTHOM IpoAykTe paBHO 100%.

. B 4em cymHoOCTH npouecca ApodJjaeHus?
. Paznenenue cplllydnx MaTepuanioB Ha KIacChl KDYITHOCTH.

2. Pa3zpeneHue none3HbIX UCKOMAEMBIX MO/ JEMCTBUEM BHELIHUX CUJI, TPEOOIIEBAIOLINX
BHYTPEHHHE CHJIbI CLECTIIICHUS MEXK/y YaCTUL[AMHU.

3. OraeneHue OCHOBHOM Macchl BMEILAIOLIEN TOPObl OT UCXOJHOW PYAbI IEPE] TOHKUM
U3MEIbYCHUEM.

4. [lo3upoBaHHE M CMEIIMBAHUE PA3JINYHBIX [10 KAYECTBY IOJIE3HBIX NCKOMIAEMBIX JUIS
MIOBBIIICHUS OJHOPOJHOCTH KAYECTBEHHOI'O COCTaBa Py.

3
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10. YTo moka3biBaeT cTeneHb ApodJaeHus?

1. Bo ckoibKO pa3 pa3Mep OTBEPCTUH MPEABIIYLIEro cuTa 0oJbIle pa3Mepa OTBEpCTHH
MOCIIEAYIOLIETO CUTA B CTAHAAPTHOM HabOpe CHT.

2. Bo CKOJBKO pa3 KpyMHOCTb APOOIEHOTO MPOAyKTa O0JIbIIE pa3Mepa pa3rpy304HOi 1en
TPOOWIIKH.

3. Bo cKoJIBKO pa3 KPyIMHOCTh KYCKOB JAPOOJIEHOTO MPOYKTa MEHbIIE KPYITHOCTH KYCKOB,
MOCTYMAIOMINX Ha ApoOIeHue.

4. B0 CKOJBKO pa3 KpPYIHOCTb KyCKOB JJPOOJIEHOTO MPOyKTa 00JIbIIe KPYTHOCTH KYCKOB,
MOCTYMAIOMINX Ha ApoOiIeHue.

11. B meabHHIaX caMOM3MeJIbYeHUS U3MeIbYaloIIel cpeloi ABJISIIOTCH:
1. cranbHbIE CTEPXKHHU.

2. cranbHblE WINA YYT'YHHBIE IaphI.

3. pyaHas «rais».

4. KpynHbIE KYCKU PYZBbI.

12. Kakoii n3 nepe4yucjJeHHbIX MPOLECCOB HE OTHOCUTCH K TPABUTALMOHHOMY METO1Y
obdoramenus?

1. orcanka

2. KOHIIEHTpalHMs Ha CTOJIax.

3.o0o0raiieHue B TSKEIBbIX CyCIIEH3UsX.

4. oOoraieHue 1o TPEHHUIO.



13. O0aacTh NpMMeHEeHUsI KOHIEHTPAIIMOHHBIX CTOJIOB.

1. Jlns oGoramieHus 30J10TOCOAePKAIIUX IECKOB M TOHKO M3MEJIbUEHHBIX PYI PEIKUX
METaJJIOB KPYITHOCTBIO MEHEE 3 MM.

2. Jlns oGorameHus yriei KpynHocTbio 250-0,5 MM,

3. Jlns oboramieHus pyn YepHBIX METAJUIOB KpYHMHOCTHIO 50-0,2 MM.

4. JIns oborameHus Cyab(QUIHBIX PYy/ IBETHBIX METAJJIOB.

14. CymHocTh npounecca neHHoi ¢gJioTanumu.

1. TuppoduibHBIC YACTHIIBI 3aKPEIUISIIOTCS Ha BO3AYIIHBIX My3bIPhKaX U BCILTLIBAIOT HA
MMOBEPXHOCTh, THUIPO(POOHBIE HACTHUIIBI OCTAIOTCS B 00bEME MYIIbITHI.

2. T'mapodoOHBIC YaCTHIIBI 3aKPETUISIOTCS HAa BO3MYITHBIX My3bIPbKaX U BCILIBIBAIOT HA
MOBEPXHOCTb, THUIPO(PUIBLHBIC YACTUIIBI OCTAIOTCS B 00BEME MYJIBITHI.

3. TunpodobubIe u THAPOGUIHHBIE YACTUIIBI 3aKPETUISIOTCS Ha BO3AYIIHBIX MY3bIPhKaX U
BCILTBIBAIOT HA MTOBEPXHOCTb.

4. TuapodoOHBIC U TUAPODUTHHBIC YACTUIIBI OCTAIOTCS B 00HEME MYIBITBL.

15. OcHOBHBIM (PM3MYECKHM CBOICTBOM MHHEPAJIOB, ONpele/sIIOIINAM BO3MOKHOCTH
MATHHUTHOI'0 00OTaleHnsl, ABJISCTC:

1. VYaenpHas MarHUTHasi BOCOPUUMUYHUBOCTD.

2. [udnektpuyeckas IpOHUIAEMOCTb.

3. JlromuHecueHuus (X0JIOAHOE CBEUCHHUE).

4. TpubosnexTpuueckuii 3pPexT.

Bapuant Ne 2.

1. Ienvro o602amumenvHblx NPOYECCO8 AGNACMCA:

1. BelaeneHue METAIIOB U3 XUMUYECKUX COCTMHEHUN U OT/ACNICHUE HEMETAJTMYECKUX
KOMIIOHEHTOB.

2. OuncTKa METaJUIOB OT HEXKENATENbHBIX PUMECEH.

3. OrtneneHue moie3HbIX MUHEPAJIOB OT BMEIIAIOIIEH MOPOJIbI M BPEIHBIX PUMECEN U
MOJIy4eHUE KOHIIEHTPATOB, [0 CBOEMY KaueCTBY YJOBJIETBOPSIOMIUX TPEOOBAHUSIM
MOCJIEYIOLIUX [IEPENIENOB.

4. H3BrneueHue OTIEIbHBIX COCTABIISIIOUIMX TBEPAOTO MaTepraia ¢ MIOMOIIbIO PACTBOPUTETIS.

2.  IlenHblm KOMNOHEHMOM HA3bIEAEHICA:

1. CkoruieHue MoJIe3HbIX UCKOTIAEMBIX B 36MHOU KOpE.

2. DJeMeHT WM MPUPOJHBIA MUHEPAJ, C IETBI0 MOJIyYEHHSI KOTOPOTO J0OBIBAETCS MOJIE3HOE
HCKOTIaeMOg.

3. IlpupoaHoe XMMHUYECKOE COEIMHEHHE, 00pa3yroleecs Mpu pa3IuIHbIX
(U3NKO-XUMHUECKUX poIleccax, MPOTEKAIONINX B TITyOMHAX U Ha MMOBEPXHOCTU 3EMIIH.

4. DrneMeHTHl WIN NPUPOJAHbIE MUHEPAIIbI, KOTOPbIE YXY/IIIAl0T KA4eCTBO KOHLIEHTPATOB.

3. D¢pekmuenocmo ob02auienua xapakmepuszyem...

1. MONHOTY OTIENEHUS METKOTO MaTepuayia OT KPYITHOTO.

2. W3BJIEUYEHUE TPAHUYHOIO KJ1acca KPYIMHOCTH B CJIMB WM B IIECKU.

3. OO IIEHHOTO KOMITOHEHTA, TIEPEIISANIero B KOHIICHTPAT U3 UCXOHOU PY/IbI.

4. creneHb NPUONIKEHUS PEATLHOTO MPoIiecca 00OTalIeHHS K HIICATbHOMY.

4. Boono-wnamosas cxema noxkazvigaem:

1. Ilytu cnenoBaHMs MOJIE3HOTO UCKOMAEMOTO U MPOAYKTOB 00OTAICHUS C YCIOBHBIM

n300pakeHNeM armapaToB.

2. IlepeueHb u noCIEAOBATENBHOCTD TEXHOJIOTUYECKUX ITPOLIECCOB U ONEPALIUU, KOTOPBIM
MIOABEPraeTcs MOJIE3HOE UCKOIIAEMOE.

3. KonudecTBeHHbIE MOKA3aTeNU 000TAICHUS A1 KQXKI0M OTepaluu U MPOAYKTOB.



4. KomnugecTBo BObI, 100aBIsIEMOE B OTJEIbHBIC ONEPAIIUH U IPOTYKTHI.
5. Kakas u3 nepeuymncieHHbIX Olepalil He OTHOCUTCS K MOATOTOBUTEIbHBIM IIPOLIECCaM
oboramieHus?
1. JpoGuenwue.
2. TI'poxouenue.
3. VYcpennenue.
4. QOuucTKa CTOYHBIX BOJI,.
6. Uro nokaspIBaeT TOUKA [IEPECEUEHUS] CYMMAPHON XapaKTEPUCTUKH «IIO ILIIOCY» C OCBHIO
a0cuucc?

1. Pa3mep MakcCMMaJIbHOTO KycKa B Ipooe.
2. Pa3Mep MUHUMAaNBHOTO KyCKa B IIpooe.
3. CpenHeMenuaHHbIN pa3Mmep.
4. Cpennuil 1uaMeTp Kycka.
7.  JIOCTOMHCTBOM IITAMIIOBAHHBIX (JIMCTOBBIX) PELLIET SIBISIETCSA:
1. IIpomoyKUTEIbHBII CPOK CITY>KOBI M IOCTOSTHHBIN pa3Mep OTBEPCTHH.
2. boupmas niuomans «KUBOTO CEUEHUS.
3. Maas niomanpb «KMBOTO CEUEHUSD).
4. DBbIcTpblii U3HOC, pa3pblB U CMEIIEHNUE IIPOBOJIOYEK.
8. ®opmyna i pacyera 3QPEeKTUBHOCTH IPOXOUCHHS:
1. E=g— 7«

g rlB-a)

2, -a)

2. B ;

E = (ﬁ — a)(a — 0)
3 a(100-a)B-6).

E _ Qnoop 104
4. O aop. ¥
9. Uewm ompenensercs riaBHbIM 00pa3oM KOHEUHasi KPYITHOCTh IpOOJICHOro MpoIyKTa?
1. Pa3mepom BKparuleHHOCTH 3€pEH HOJIE3HBIX MUHEPAJIOB.
2. Kpenoctsto pysl.
3. MaccoBoli 1oj€eil IEeHHOTO KOMIIOHEHTA B py/IE.
4. KpynHOCTBIO HCXOHOU pYIbI.
10. Kakum 00pa3oM MpoUCXOAUT MPOLECC APOOIEHHS B KOHYCHBIX IpOOUIKax?
1. 3acuer AMHAMUYECKOTO BO3JIEHCTBHS pOTOpA.
2. 3a cuer pa3iaBIMBaHUS MEXAY IBYMS IUINTAMU.
3. 3a cueT 3KCLEHTPUYHOIO ABWKEHUS BHYTPEHHETO KOHYCA.
4. 3a cder 3aXBaThIBaHUA 3yObsIMU M pacKaJbIBaHUs 10 TPeOyeMOil KPYITHOCTH.
11. TloHsATHE O TUAPABINYECKON KIACCU(PHUKAIINH.
1. IlIpouecc pa3geneHus CMeECH MUHEPAJIBbHBIX 36PEH HA KJIACCHI KPYITHOCTHU 10 CKOPOCTSAM

OCaXKJICHUS B BOJHOM Cpefe.

2.

Hpouecc pasacICHUA CMCCU MUHCPAJIbHBIX 3CPCH Ha KJIACCHI KPYITHOCTHU IO CKOPOCTAM

OCaX/JICHHUSI B BO3AYIIHOM Cpelie.

3.

IIpouecc pa3aeneHuss cMeCH MUHEPAIBHBIX 3€PEH Ha KIIACChl KPYITHOCTH MPU IIOMOIIH

IIPOCEUBAIOIIUX ITOBEPXHOCTEN.

4.

IIpouecc pa3aeneHuss cMecu MUHEPAJIbHBIX 3€PEH 10 INIOTHOCTU B BOJHOM cpene,

IyJBCUPYIOLIEN OTHOCUTENIBHO Pa3JesIIeMON CMECH B BEPTUKAJIbHOM HaIlPaBJICHUU.
12. Tlpouecc pa3neneHus 4acTul B TSHKEIBIX cpeAax (CYCHEeH3UsAX) MPOUCXOIUT:

1.

2.
3.
4

ITo nnoTHOCTH YacTHLl.

ITo ckopocTsM nafeHus 4acTUll B Cpele.
Ilo kpynHOCTH YacTHLI.

ITo popme vacTu.
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['maBHBIM TOCTOMHCTBOM (PIIOTAIIMOHHOTO METO/1a OOOTAIEHHS SBISETCA:
Huskuii pacxoa 3€KTpO3HEPTUH.
IIpocToTa MPOU3BOACTBEHHOTO KOMILIEKCA.
OTtHocuTeNnbHAs IEIEBU3HA MOTYYEHHs] KOHIIEHTPATOB.
YHHBepCaTbHOCTh, BO3MOKHOCTD Pa3/IeIEHUS JIFOOBIX MUHEPAIBbHBIX KOMITJICKCOB.
B kxakux moJsisix NpoucxoQuT MarHUTHAs cenapanus’?
B snextpuyeckux nossix.
B HEOTHOPOIHBIX MArHUTHBIX IMOJISX.
B 01THOpPOIHBIX MarHUTHBIX MOJISX.
B 351€KTpOMarHuTHBIX MOJISX.
O6nacTe NpUMEHEHHS AIIEKTPUYECKON Cerapaiuu:
OooramieHue pyJ1 YepHbIX METAIUIOB.
OooramieHne TEXHOJIOTHYECKOTO ChIPbs ¢ HU3KOM MacCOBOM J0JIel IIEHHBIX
KOMIIOHEHTOB.
3. JloBOJKa HEKOHJIUIMOHHBIX KOHIIEHTPATOB Pyl PEAKUX METAJUIOB, KEPAMUUYECKOTO CHIPbS,
CJIIO/, AJIMa30B.
4. Oob6oramieHre BCeX THIIOB MUHEPAIHLHOTO CHIPbSL.

he
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Bapuant Ne 3.

1.  Kakoe u3 nepeuucieHHblX NONE3HbIX UCKONAEMBIX He nodeepeaemcsa ooozauienuio?
1. Hedrts.

2. JKenesuctble KBapLUTHI.

3. DBoxcursl.

4. Anmassl.

Xeocmamu nazvleaemces:
[IpoaykT, B KOTOPOM MaccoBasi A0Jisl HEHHOTO KOMITIOHEHTA BBIIIE, YEM B UCXOIHOH py/e,
HO HIDKE 4eM TpeOyeMasi B KOHIIEHTpaTe.

2. IIpoaykT, B KOTOPOM MaccoBast 10JIisl IECHHOTO KOMIIOHEHTa 3HAYUTENIbHO BBIIIE, YEM B
HUCXOJHOM py/Je.

3. IIpomykT, B KOTOPBIH BBIACISIETCS OOJBIIAs YACTh BMEIAOIIEH TTOPOIBI U
HE3HAYUTEIIbHAS YacTh [ICHHOIO KOMIIOHCHTA.

4. TIpoaykT, mOCTyNaroui B JIFOOYIO OmepaIiio 00oraeHus 1 B TI00YI0 MalnuHy.

- N

3. Kakoii uz nepeuuciennslx npoyeccos He OMHOCUMCA K COOCHEEHHO
obocamumenvrovim?

1. MaruurtHas cenapanusi.

2. DiekTpuyecKas cernapanus.

3. Pagmomerpudeckas cemnaparusi.

4. Arnomeparusi.

4. Cumogvim aHanu30M HA3bI6ACMCA:

1. W3mepeHue KpynHbIX KyCKOB IO TPEM B3aUMHO NEPIIEHINKYISPHBIM HAIIPABJICHUSM.

2. Pa3zpenenue marepuasia o CKOpOCTH NaJE€HUS YaCTUL PA3IMYHONU KPYITHOCTH B BOJHOU
cpene.

M3MepeHne 4acThil ol MUKPOCKOIIOM U KJIAaCCHU(HKALMA UX HA TPYIIBI B Y3KUX
IPAHMULAX OIPENEICHHBIX Pa3MEPOB.
4. PacceB mpo0Obl MaTepHasa Ha HECKOJIBKMX CUTaX C pa3jIMYHBIMU CTaHAAPTHBIMH
pasMepaMu OTBEPCTUH 3aJaHHOIO MOYJIS.
5. Kakoro Ha3zHaueHue onepany KOHTPOJIbHOIO IPOXOYEHHUS B CXEMAX PYAOIOATOTOBKH?
1. JIast KOHTPOJI KPYIHOCTH JIPOOICHOTO MPOIYKTA.
2. [Ins noiydeHus TOBAPHOTO NPOAYKTa 33JaHHOU KPYITHOCTH.



3. Jlns pa3neneHus MaTepualia Ha HECKOJIBKO KJIACCOB KPYITHOCTH Iepe]] KOHIIEHTpaluel Ha
CTOJIaX.
4. Jlns oTAENCHUs TOTOBOTO IO KPYITHOCTH MPOAYKTa OT UCXOJAHOTO MaTepuana,
MOCTYMAIONIETO Ha IpoOIIeHNE.
6. Kak BiuseT yrosa HakJOHa POCEUBAIOIIEH TTOBEPXHOCTH IPOXOTA HA €T0
MPOU3BOAUTEIBHOCT M 3(P(HEKTUBHOCTH TPOXOUYCHUS ?
1. He Bauser.
2. Yewm OoJibllie yroj HAKJIOHA, TEM BBIIIE MPOU3BOAUTEIEHOCTE TPOX0OTa U APPEKTUBHOCTD
IPOXOYECHHS.
3. Uewm OoJbllie yroi HakJIOHA, TEM BBIIIE TPOU3BOAUTEILHOCTh IPOXOTA U HIKE
3¢ GEKTUBHOCTH TPOXOUCHHUSI.
4. Yewm Oouibllie yroj HAKJIOHA, TEM MEHbIIE MPOU3BOAUTEIILHOCTD TPOX0OTA U 0OJIbIIE
3¢ GEKTUBHOCTD TPOXOYCHHUSI.
Kakoe npo0nienne Ha3pIBaeTCS MEIKUM ?
Ot 1500-500 no 350-100 mm.
Ot 350-100 o 100-40 mm.
Ot 100-40 o 30-10 mm.
Ot 30-10 o 3 mm.
Crnoco6 pa3rpy3ku U3MeIbUEeHHOTO MPOIYKTa U3 CTEP>KHEBOM MEIbHUIIBI:
CBOOOTHBIM CITMBOM 4€pe3 pasrpy304Hylo Handy.
JludrépamMu MpUHYIUTETHHO yAATISAETCSA U3 MEIbHUIIBL.
Yepes HapyKHOE IIIMHIPUYECKOE CHTO.
Yepes pemieTky ¢ measiMi KITHHOOOpa3HOit popMBI.
Kakoii 13 nepeunciieHHbIX anmnapaToB OTHOCUTCS K LIEHTPOOEKHBIM Ki1accupukaTopam?
CrniupanbHbIi KI1accuukaTop.
Peeunsrii knaccudukarop.
[MupamuanbHBIN Ki1accupUKaTop.
I'mpponukIoH.
0. ®noTannoHHOE 0OOTAIIEHNE OCHOBAHO:
Ha paznnuum B cMaunBaeMOCTH MUHEPAJIOB.
Ha pa3nuuuu B IIIOTHOCTSIX MUHEPAJIOB.
Ha pasnuuuu B 1BeTe MUHEPAIIOB.
Ha paznnuuyn MuHEpasoB B CIIOCOOHOCTH OTPaKaTh, MPOMYCKATh, IPEIOMIISTH CBET.
1. HasHadeHue peareHTOB - cobuparesei Bo (pruoraruu:
Jlnst ruapodoOu3anuy MOBEPXHOCTH YACTHUILL.
Jlnst TuApOUIN3AIUK TOBEPXHOCTH YACTHII.
Jnst u3menenust pH ¢uioTanmoHHOM MysbIIbL.
Jnist ©3MEHEeHUs1 MOHHOTO COCTaBa IyJIbIIBL.
2. Kakoll u3 nepeuncieHHbIX annapaTtoB HE ABJIAETCSA TPAaBUTAL[MOHHBIM?
BunroBoii cenaparop.
TsxenocpeqHblii KOHYCHBIN cenaparop.
DNEeKTpOCTaTHUECKHUI cenapaTop.
. ITneBMarnueckuii cemaparop.
13. OTnuuuTeNbHOM 0COOEHHOCTRIO CEapaTopoB sl 000TaIeHUs CIA0OMarHUTHBIX Py
SBIISICTCS:
1. Hanuuue BaHHBI.
2. Hanuuue 6apabaHa u3 HEMarHUTHOTO MaTepUaa.
3. Hanuume MarHUTHOM CUCTEMBI U3 MMOCTOSIHHBIX MarHUTOB.
4. Hanuuue paboyeil 30HBI MaJIOW AJTMHHBI M BHICOTHI C BEICOKOI HAIPSHKEHHOCTHIO MOJIS.
14. HeoOXoIuMBIM YCIIOBUEM pa3elCHHsI MUHEPAJIOB MPH 3JIEKTPUUECKOH cernapaun
SBIISICTCS:
1. IlpumeHeHME peareHTOB.

PO =W =22 RO = 2R WD =0 R WD = 00hR WD =



2. Co3paHue cpelipl pa3IeIeHNs IPOMEXYTOUYHOM INIOTHOCTH MEXY IUIOTHOCTAMHU
pa3aensieMbIX MUHEPAJIOB.

3. Co3naHue HEOJHOPOIHOTO MAarHUTHOIO MOJIS.

4. 3apska 4acTHIl TEM WM HHBIM CIIOCOOOM.

15. Ilenpio 00OTaTUTENBHBIX MPOLECCOB SBISETCA:

1. BblgeneHue METaNI0B U3 XUMUYECKUX COCIMHEHUIN U OTAEICHNE HEMETANINYECKUX
KOMITIOHEHTOB.

2. OuncTKa METaJUIOB OT HEXKENATENbHBIX PUMECEH.

3. OraeneHue NOJE3HBIX MUHEPAJIOB OT BMEILAOLIEH OPO/Ibl ¥ BPEAHBIX IPUMECEN U
paszeneHre KOMIIOHEHTOB Ha PsiJ MPOIyKTOB, MPUTOAHBIX JUIA JalbHeHeil nepepaboTKH.

4. W3BieueHue OTAEIBHBIX COCTABISAIOIMX TBEPAOTO NOJE3HOT0 UCKOMAEMOT'0 C IIOMOIIBIO
pacTBOPHUTEISL.

KonTtponsHas padora Nel

Hanwucate Ha3BaHME MPOAYKTOB 00OTAIEHUS U AaTh UM OTPEACTICHHUS.

Hanmcate 0CHOBHBIE MOKa3aTeNu MPOIYKTOB oboramieHus. JlaTh onpeneneHus U HanucaTh
(bopMyIBI 17151 UX ONIPECTICHHS.

KonTtponpsHas padota Ne2

ITo mpencTaBneHHBIM TaHHBIM IIOCTPOUTH CUTOBYIO XapakTepucTuky. [1o rpaduky
OTIpEeNIeNIUTh: MaKCUMaJIbHBII pazMep Matepuaia B mpobe, cpeHuil pazmep, npeodinaganue
YaCTHI], YACTHBIA BBIXOJI KIIACCOB.

KonTtponsHas pabora Ne3
[TpuBecTH 3ckn3 000pyI0BaHUS Ha BHIOOD ISl TPOXOYEHUS, IPOOICHHS UM NU3MEITbYCHHSL.
Hanwucates npunmmn pabotel 000pya0BaHUs, JOCTOMHCTBA U HEAOCTATKH.

KonTtponesHas padota Ned

[TpuBecTH 3cku3 000pyIOBaHUSA I TPABUTAIMOHHOTO U MAarHUTHOTO 00OTAIIEHUs TTOJIE3HBIX
uckomnaeMblx. Hamcars npuHImn pabotel 000py0BaHUs, TOCTOMHCTBA U HEIOCTATKH.

Hanwucate ¥ mpecTaBUTh CXeMaTUYHO MEXaHU3M JIEHCTBUS (DIOTAIIMOHHBIX PEareHTOB.

KonTtponsnas pabota Ne5
Knaccugukamnus onepanuit 06e3BoxuBanus. X Ha3HaAYSHHS, JOCTOMHCTBA U HEJOCTATKH
OIepauu.

KonTtponeHas padota Ne6
[TpuBecTH MPUHIMUITHAIBHYIO CXeMY 000TallleHUs MAarHETUTOBON PY/IBL.

IIpuMepHBIii nepedyeHb TeM U 3aJaHUH VI NOATOTOBKH K IK3aMEHY:
Kakue cBoiicTBa MHHEPAJIOB UCTIOIB3YIOTCS MPH PA3IMYHBIX METOIaX 0OOoTraIeHus?
Koraa Heo6xo1umMo MpuMeHITh MeXaHU4ecKoe oborarieHme?
W3 kakux omepanuii CoOCTOST MpoIecchl 00oTaeHus?
Kakue npoueccel nepepaboTKu MUHEPAIBHOTO CHIPhs HA3BIBAIOTCS TIOTOTOBUTEILHBIMU?
Kakue nporiecchl nepepaboTKi MUHEPAIBHOTO CHIPhSI HA3BIBAIOTCSI OCHOBHBIMU ?
Kakue nporiecchl nepepaboTK MUHEPAIBHOTO CHIPbsI HA3BIBAIOTCS BCIIOMOTATEIbHBIMU ?
Kakue npoayKTsl OTy4aroT B pe3yapTare 00oTameHus?
Yewm ompenensieTcs NpeAeabHO BO3MOXKHAsI MaccoBasi 10151 LIEHHOTO KOMIIOHEHTA B
KOHIIEHTpaTte?

9. TlpuBeauTe Ka4eCTBEHHYIO CXeMY OOOTAIIEHHUs U CXEMY IIeTIH annapaToB.

10. Yem ompenensieTcst KpyIMHOCTb, 10 KOTOPOH MOJE3HOE UCKOMAEMOEe IPOOHTCS,
u3MenbyaeTcs nepes ooboramieHuem?

O NN RN



11. Tlouemy npumeHseTcs craauagbHoe ApodsieHue? YUTo Ha3bIBaeTCs OTKPBITHIM U
3aMKHYTBIM IIUKJIOM JpoOieHus?

12. Kaxkue anmaparsl HCHOIB3YIOTCS ISl IPOOJICHHUS U U3MENIbUYCHUS PYIbI?

13. B 4eM cOCTOUT Ha3HAYEHUE OTIEpALUi IrPOXOUEHUs, Kiaccupukanuu?

14. Kaxkue anmaparsl HCHOJIB3YIOTCS A7 ONEpalluii rpOX0UeHus U Kiaccudukanuu?

15. Kakue 3aKOHOMEPHOCTH JIe)KaT B OCHOBE T'PaBUTALIMOHHOTO ITpoIiecca o0orameHus ?
Knaccugukarus rpaBUTallMOHHBIX POLIECCOB.

16. Yro HazpIBaeTcs mpoueccoM oTcaaku? OTcagoyHble MaIIMHBbIL.

17. Kaxue cuibl 1eHCTBYIOT HAa MUHEPAJIbHBIE YaCTHUIIbl HA IOBEPXHOCTH KOHIIEHTPALIMOHHOTO
crona?

18. Kaxkue mose3Hble HCKONIaeMble 000TaIiaTcsi Ha KOHIEHTPAMOHHBIX CTOIax?
OooramieHne Ha BUHTOBBIX CEMapaTropax M KOHIEHTPAIIMOHHBIX CTONAX.

19. Yro Takoe TspKenas cpelia ¥ KaKUe TUIIBI TSHKEIBIX CPeJl BCTPEYAOTCs B IPAKTHKE
oboramieHus?

20. B ueM 3axiI04aeTCsl CYIIHOCTD IPOLECCA pa3JesIEHUs B TSHKENbIX cpeax?

21. Kakwue cylecTByIOT OCHOBHBIE THIIBI AIllIapaToOB sl Pa3feieHUs B TSKENbIX CYCIIEH3UAX ?
OnuiuTe TPUHIUN UX PabOTHI.

22. Knaccuduxkamus GpaoTamoHHBIX MpoLeccoB. B uem 3akirouaercs mporecce ¢otanun?

23. Yto Ha3pIBaeTCs KPAEBHIM YIJIOM CMauyUBaHUA?

24. KakoBO HazHaueHUE (PIOTAMOHHBIX PEareHTOB, X Kiaccudukanms’?

25. B yeM mpeumymiecTBO (GpIOTaMOHHOTO METOAa 000TaIleHuUs Tepe] OCTAIbHBIMU?

26. Yto Ha3pIBaeTcs MpsMoi 1 oOpaTHOM (roTtarueii? Kakue onepanuu ¢guoranuu
Ha3bIBAIOTCS OCHOBHBIMU, I€PEUYNCTHBIMU, KOHTPOJIbHBIMU?

27. Kax BbIAEISAIOTCS LIEHHbIE KOMIIOHEHTBI IIPH CEJIEKTUBHOM U KOJUIEKTUBHO-CEJIEKTUBHOMN
cxemax QuoTaruu?

28. Knaccudukanus GproTamoHHBIX MaIiuH. BecoMoraTensHoe GuioTannoHHOE
obopymoBaHue.

29. MarauTHoe 1oJie U €ro cBoiicTBa. MaruuTHas BOCIPUUMYUBOCTb.

30. Kak paznuyaroT MHHEpasbl 0 MarHUTHBIM cBoiicTBam? Kakoil cuisl TpedyroTes
MarHUTHBIE TOJIA JUIs UX OOoramieHus ?

31. OTKpBITHIE ¥ 3aMKHYTblE€ MATHUTHBIE CUCTEMBI. MarHUTHBIE TOJIS CENTapaTOpOB.

32. Kakue cylecTBYIOT TUIIbI MArHUTHBIX CENAapaToOpoB?

33. MarHuTHbIe cenapaTopsl Ui 000TalleHus] CHIIbHOMArHUTHBIX PY/I.

34. MarauTHbIe cenapaTopsl g oOorameHus ciaboOMarHUTHBIX PYII.

35. HazoBure MeTobl U anmaparbl 00€3BOKHBAHUS POJTYKTOB 00OTAIIEHUSI.

Lenpbto 1a00paTOpHBIX PabOT MO AAHHON AUCIUILIMHE SBISETCS NPAKTUIECKOE
03HA-KOMJIEHHE CTYICHTOB C Pa3IMYHBIMH MIPOIIECCAaMU M METOJaMH  00O0TaIleHus OJIE3HbIX
MCKOTIAEMBIX, a TAK)KE MOJyYEeHUE HABBIKOB I10 BBHITIOJHEHUIO PA3IMYHBIX ONBITOB. B yacTHOCTH,
CTYZIEHT JIOJDKEH YMETh MPAaBHJILHO 000CHOBATH MPUMEHEHHUE MPOLIECCca WK METO/1a 000TalCHUS
ISl 33JAaHHOTO TUIIA PY/bI, PACCYMTATh OCHOBHBIE MTOKA3aTeNN 000TallleHUs U TIPEJICTABUTD
WHIMBUIYAIbHBIA 0TUeT. Bee momyueHHbIe 3KCIIepUMEeHTalIbHbIE JaHHbIE HEOOX0 MO
MIPOAHATU3UPOBATH, IPOBEPUTH BHITIOJIHEHA JIM OCHOBHAS 1EJIb PaOOTHI, CPOPMYIUPOBATH
BBIBOJIbI. ECiM moTydeHbl HU3KHE TEXHOJIOTHYECKUE TTOKa3aTeNIn 000TalleH s, yKa3aThb
BO3MOJKHBIE IIPUYMHBI U IIYTH MOBBIIICHUS TIOKa3aTeNIeH.

[Tpu BbIMONHEHUH PabOT CTPOro coOMI0IATh MPaBUIa TEXHUKHU O€30MMaCHOCTH U UH-CTPYKIHH
o paboTe C ammapaTypou.

[lepeuens 1abopaTopHBIX PadoOT:

1. H3yuyenue pabOThI HIEKOBOM APOOMIIKM M MTPOU3BOJICTBO CUTOBOTO aHAIM3a

2. H3yuyenue pabOThI TUPAIIMOHHOTO TPOXOTA U orpeiesneHue 3h(HeKTUBHOCTU TPOXOUCHUS

3. H3ydeHue mpoiiecca U3MENbYCHUS Pyl B IIAPOBOI MEIbHHUIIE

4. OoboramieHue XeJIe3HbIX Pyl Ha MArHUTHOM CerapaTope



5. OOoraiieHue MOIUMETAIUIMYECKUX Pyl IO CXeMe MPSIMON CeNEeKTUBHOM (ioTanuu
6. OOorareHue Moye3HbIX HCKOMAEMbIX Ha KOHIIEHTPAIIMOHHOM CTOJIE.

[Tpu BBIMONHEHUH KOHTPOJIBLHON PaOOTHI CTYAEHTHI JOJKHBI HAYUYUTHCSI PACCUUTHIBATD
KOJINYECTBEHHBIN MUHEPAJIOIMYECKUN COCTAB Py U KOHLEHTPATOB, OIIPEAEIATh MIPEACIBHO
BO3MO’KHYIO MAaCCOBYIO JIOJIIO KOMIIOHEHTA B MPOJyKTaX 000TAaIIEHUsI K MACCOBYIO JIOJIO
KOMIIOHEHTa B 00BbETMHEHHOM IMPOIYKTE, T.€. IPHUOOPECTH HABBIKU MCIIOJIb30BAHUS
TEXHOJIOTUYECKUX MOKa3aTeNel sl cocTaBIeHus OanaHca MpoyKTOB 00OTalleHHS.

JUI1st OLIEHKH MPOIIecCOB 00O0TaIIEHNs MOJIE3HBIX MCKOTIAEMbIX HE00X0UMMO YCBOUTH OCHOBHBIE
TEXHOJIOTMYECKUE ITOKA3aTENIN: BBIXO IIPOJAYKTa, MacCOBast OJIs1 KOMIIOHEHTA, U3BICYCHUE
KOMIIOHEHTA, CTENIEHb KOHIICHTPAIIUHU, CTENIEHb COKpaIleHus, 3(p(HeKTUBHOCTh 00O all[CHHSL.
CTyneHThbl JOIDKHBI YMETh M0JIb30BaThCs (popMyaamMu JUist ONpeaesieH s BbIX0/1a KOHIIEHTpaTa o
JaHHBIM XMMHMYECKOTO aHaJiu3a MPOIYKTOB IMepepaboTKH, ypaBHEHUAMHU OajlaHca U ypaBHEHHEM,
CBSI3BIBAIOIINM MEXIY CO00I OTHOCUTEIbHBIE MMOKa3aTenu. Kpome 3Toro, CTyJIeHTHI JOKHBI
Hay4HUTHCS PACCUUTHIBATE OCHOBHBIE TEXHOJIOTMYECKUE NTOKA3ATENN Pa3IEICHU 110
cernapalnroHHbIM XapakTepucTukaMm. HTepnpeTupoBarth (HpakiHOHHbIE, CeapalioHHbIE
XapaKTepUCTUKU U S-(QyHKIUIO pyabl. Pa3nuyare cenapanioHHbIe XapaKTEPUCTUKHU allapaToB
I'PaBUTAIIMOHHOTO, MArHUTHOTO, (DJIOTALMOHHOTO U 3JICKTPUIECKOTO METOJI0B 00OTaIICHHUS.
PaccunThIBaTh MOKa3aTe BOIHO-IIIJIAMOBOM CXEMbI U YMETh COCTABIISATH OaJlaHC BOJIBI B
OIIEPALIH.

B nporiecce BBIOIHEHUSI KOHTPOJIBHONW PaOOTHI CTYIEHTHI IOJDKHBI TAKXKE HAYYUTHCSI CTPOUTH
U TI0JIb30BATHCS XapaKTEPUCTUKAMH KPYITHOCTH IPOIYKTOB, ONPeneisiTh 3P PeKTHBHOCTD
IPOXOYEHHUS U PACCUUTHIBATH KOJIMYECTBO IIPOJAYKTOB B OIIEpALlUU T'POXOYECHUS 110
I'PaHyJOMETPUYECKUM XapaKTEPUCTUKAM; OIIPEAEIATh BETUUUHY LUPKYIUPYIOLIEH Harpy3Ku AJs
OJIHOCTAIMAJIbHON CXEMBI U3MENbUEHUS; ONIPEAEIATh CKOPOCTH MaJCHUs YAaCTHL PA3JIMYHbIX
MHHEPAJIOB 3aJJaHHOM KPYITHOCTHU B Pa3HbIX Cpelax.

JU71st BBITIOJTHEHHSI KOHTPOJILHOM pabOTHI CTYIEHT IPUHUMAET UCXOAHbIE JaHHbIE JUIs KX JI0TO
3aJJaHMs B COOTBETCTBYIOUIMX TaOnuIax u pucynkax. Homep BapuaHTa COOTBETCTBYET
MoCIeHUM IU(paM B 3a4eTHOM KHUXKKE (U1 CTYIEHTOB 3a049HOM (hOPMBI).

BrIinonHeHHas KOHTpOJIbHAS paboTa MPeICTaBIsAeTCs B BUE MOSICHUTEIILHON 3aITUCKH,
o(OpMIIEHHOH ¢ cOOM0IeHIEeM TpeOOBaHUI ACHCTBYIOMIMX CTAHIAPTOB. B 3ammcke T0mKHBI
MPUBOAMUTHCS YCIIOBUS 3a/1a4, 000CHOBaHME MPUHATOTO PEIICHUs, HeOOXOAUMBbIE BEIUMCIICHUS,
rpaduKu, TaOIUIBI U CCBUTKU Ha MCIOJIb30BAHHBIC JINTEPATYPHbIE HCTOYHUKH. Bee Tabnuie! n
PHUCYHKH JIOJDKHBI HIMETh Ha3BaHME, KPUBbIE Ha rpaduKax JOJKHbI HyMEPOBATHCS C
pacmugpoBKOil B MOIPUCYHOUHOM HaANUCH. PacyeTs! JODKHBI TPOU3BOIUTHCS C
MCIOJIb30BAHNEM CTaHAAPTU3UPOBAHHBIX €MHUIL (PU3NUECKUX BEITMUNH.



IIpunoxenne 2

7. OueHouHblEe CPENCTBA I IPOBEACHUS IIPOMEKXYTOUHOM aTTECTALIUU

a) Ilnanupyemble pe3yJbTaTbl 00y4eHHs M OLICHOYHbIE CPeACTBA VIS IPOBeIeHNs POMEKYTOYHOMH ATTeCTAlMM:

CrpyKTypHBIil
JJIEMEHT

KOMIICTCHIIHU

[Tnanupyembie pe3yabTaThl
oOyueHus

OneHouHble cpencTBa

OIIK-9 BiaeHneM MeTOAaMH AaHAJIN3A, 3HAHHEM 3aKOHOMEPHOCTEl MOBeAeHUsI H YIIPABJICHHS CBOMCTBAMM IOPHBIX IOPO/A M COCTOSTHHEM MAaCCHBAa
B IIpoueccax J00bIYM U NepepadoTKH TBEPAbIX M0JIE3HBIX HCKONAEMbIX, 3 TAKKe IIPH CTPOUTEJILCTBE H IKCINIYaTAIIMH MO3MHBIX COOPYKEeHH I

3HaTh METO/Ibl aHAJN3a, Ilepeuenv meopemuyeckux 60npocoé K IK3AMEHy:
3akoHOMepHocH nosenieHus U | 1. Kakue cBolicTBa MUHEPAIOB HCIIOJIB3YIOTCS MIPU PA3IMYHBIX METOAAX 000TalIeHUs?
yIpaBJIEHUS CBOMCTBaAMU 2. Korna HeoOX0AMMO MPUMEHATh MeXaHHnYecKoe oloraiieHue?
TOPHBIX OPOJ U cocTossHUeEM | 3. M3 Kakux omepanuii COCTOSAT MPOLECCH 00OoTaleHus ?
MaccuBa B poiieccax 100bruu | 4. Kakue npoueccsl nepepadoTKi MHHEPATBHOTO ChIPbs HA3bIBAIOTCS MOTOTOBUTEILHBIMU?
U TIepepabOTKU TBEPIBIX 5. Kakue npoueccs! nepepadoTKi MUHEPATILHOTO ChIPbsI Ha3bIBAIOTCS OCHOBHBIMU?
MOJIC3HBIX UCKOTIAEMBbIX. 6. Kakue npoueccs! epepaboTKi MHHEPATBHOTO CHIPbs HA3bIBAIOTCS BCIOMOTATEIbHBIMU?
7. Kakue nmpolyKThl MOJIy4aloT B pe3yabTaTre oOoraieHus?
8. Uem onpezensieTcss IpeeabHO BO3MOXKHA MAaCCOBast 10JI IEHHOTO KOMIIOHEHTA B KOHIIEHTpaTe?
9. [lpuBeauTe KAUECTBEHHYIO CXEeMY OOOTAIEHUS U CXEMY LIEIH aIllapaToB.
10. Yem onpenensieTcsi KpymHOCTb, IO KOTOPO MMOJIE3HOE MCKOMAaeMoe APOOUTCS, U3MENbYaeTCs epest
oOorarmenuem?
Ymetb BBIOMPATh METOIbI AHAIM3A,
3aKOHOMEPHOCH TTOBEICHUS U
yIIpaBJICHUs CBOMCTBAMU Ilpumepnvie npakmuueckue 3a0aHUA ONA IK3AMEHA:
TOPHBIX OPOJ U cocTossHUEM | COCTaBUTH CXeMYy JUIsl 00OTallIeHUS PY/bI
MaccuBa B IIpoIeccax 100bIu
U TIepepabOTKU TBEPIBIX
MI0JIC3HBIX UCKOTIAEMBIX.
Bnaners CIIOCOOHOCTBIO BEIOUPATH Pewiums 3a0auy:

MCTOAbI aHAaJIn3a,
3aKOHOMCPHOCH MOBCACHUA 1

Omnpenenutbs MacCoOBYIO JIOJIFO MEIU B KOHIICHTPATE, COCTOSIIIEM U3 MUPUTA U MUHEPATIOB, YKA3aHHBIX B
tabnuie (1o 3aJaHuIo)




CrpyKTypHBIil
JIEMEHT

KOMIICTCHIIHU

[Tnanupyembie pe3yabTaThl
oOyueHus

OneHouHble cpencTBa

YIPABJICHUs] CBOMCTBAMHU
TOPHBIX TIOPOJ] U COCTOSIHUEM
MaccuBa B IIpoIeccax 100bIu
U TIepepabOTKU TBEPIBIX
MIOJIC3HBIX UCKOIAEMBIX.

ITK-4 roTOBHOCTBI0 OCYIIECTBJIATH TEXHHYECKOE PYKOBOJACTBO FOPHBIMH U B3PBIBHBIMHU Pa00TaMM NPH IKCIIYaTAllHOHHOM pa3Beake, 100bI14e

TBEPABIX MOJE3HBIX HCKOMMACMbIX, CTPOUTEIbCTBE H IKCIIYyaTallui MOJA3€MHBIX Oﬁ'beKTOB, HEMOCPEACTBCHHO YIIPABJATH NPouecCaMi HA
NMPONU3BOACTBCHHBIX 00bEKTOB

3HaTh

OCHOBHBIC ITIOHATHUA MCTOJOB,
croco0OB U CPEZCTB
IIOJIy4YEHUS CBIPb U
KOHIIEHTPATOB IIpU
nepepaboTKH MOJIE3HBIX
MCKOTIAeMBIX

Ilepeuenv meopemuueckux 6onpocos K IK3AMeHy:
1. CymHOCTb, TTIaBHBIE OCOOCHHOCTH U KiIacCU(HKaIMs 000raTUTEIbHBIX MPOIIECCOB.
2. OcHoBHBIE (aKTOPBI, BIUSIOIINE Ha BEIOOP METO/1a 00OTAlCHHSL.

YmMmeTn

BBIOMPATH TEXHOJIOTHIO
MIPOU3BOJICTBA pabOT IO
00OTaIIeHIo MOJIE3HbIX
UCKOIAeMBbIX, TPUMEHSATh
crocoObl U CpeCTBA IS
MOJTy9eHHST KOHIUITMOHHBIX
KOHIICHTPATOB

Ilpumepnvie npakmuueckue 3a0aHUA O IK3AMEHA:
CocTaBUTh cXeMy JUIsl 000TalICHHS PY/IbI

Bnanets

CIOCOOHOCTBIO BBIOMpATh U
paccYMTHIBATh OCHOBHBIC
TEXHOJIOTUYCCKUE TTapaMeTPhl
3¢ dEeKTUBHOTO U
9KOJIOTHYECKH 0€30TacHOTO
MIPOU3BOJICTBA pabOT IO
nepepaboTke U 00OTaIICHUIO
MUHEPAITBHOTO ChIPbs HAa
OCHOB€ 3HAHUI MPUHIMUIIOB

Pewiums 3a0auy:

Onpenenuth TEXHOJIOTHYECKHUE MTOKA3aTeNH 000TalleH s MEHON PYIbL:

- BBIXOJ MEAHOTO KOHLIEHTpATA,

- BbIXOJ XBOCTOB,

- Maccy XBOCTOB,

- U3BJICUCHUEC MCU B Me,[[HBIﬁ KOHIICHTpAT,

- U3BJICUCHHUEC MCIU B XBOCTbI JIsA yCHOBHﬁ, YKa3aHHBIX B T216J'I.

Pe3ynbpTaThl pacuera TEXHOJIOTUYECKHX MOKa3aTesei 0(hOpPMUTH B BUJIE CTAaHAAPTHOM TaOIHIIbL.
OnpenenuTh MapKy METHOTO KOHIIGHTpAaTa U3 TabJl.




CTpyKTypHEI [Imanupyembie pe3ysbTaThl

AIIEMEHT O1eHOYHBIC CPE/ICTBA
oOyueHus
KOMIIETCHITUU
(b10TaMOHHOTO
MPOCKTUPOBAHHUS
TEXHOJIOTUYECKUX CXEM
000TaTUTETHHOTO

MIPOU3BO/ICTBA U BbIOOpA
OCHOBHOTO H
BCIIOMOTaTeILHOTO
000TaTUTETHHOTO
000pyIOBaHUS

ITK-5 roroBHOCTB 10 1€MOHCTPHPOBATH HABBIKH Pa3pad0TKH IVIAHOB MEPONPHUATHI 110 CHUKEHHIO TeXHOTeHHOI HATPY3KH NPOU3BOACTBA HA
OKPY:KAIOLLYI0 Cpely NPH IKCILUIyaTAlMOHHOM pa3Beake, 100b14e M nepepadoTKe TBEPABIX MOJIe3HBIX HCKOMAEMbIX, 2 TAKKe IIPH CTPONTEIbCTBE H
IKCITYaTaAlMH

3HaTh HAay4YHbIE METOJBI U
MEPOIIPUATHS IO CHUKEHUIO

TEXHOTCHHOW Harpy3Ku Ha
Ilepeuens meopemuueckux 60npocoé K IK3AMeEny:

OKPYKaIOIIYIO Cpely IpU
24 Yo €pelty Tib 1. CymHOCTb, TTIaBHBIE OCOOCHHOCTH U Ki1acCU(HKaIys 000raTUTEIbHBIX MPOIIECCOB.
HKCIUTYaTal[MOHHOM pa3BeJIke,

no0bI4e U mepepadboTKe
TBCPABIX IMOJIC3HBIX
MCKOTIAeMBIX

VYMeThb MIPUMEHSTh HAYYHbIE METO/IbI
Y MEPOIPUSTHS IO
CHIDKCHUIO TEXHOT€HHOM
Harpy3ku Ha okpyxawwywo | IIpumepuvie npaxmuueckue 3a0anus 0asa IK3aMeHa:
cpeny npu CocTaBuTh cXeMy Ui 00OTaIIeHUS PYIbI
AKCIUTyaTallMOHHOM pa3BeKe,
no0bIYe U mepepadboTKe
TBEPJIbIX MOJIE3HBIX
HCKOMaeMbIX




CrpyKTypHBIil

[Inanupyemsle pe3ynbTaTsl

AIIEMEHT O1eHOYHBIC CPE/ICTBA
oOyueHus

KOMIIETCHITUU

Bnanets HaBBIKAMU TIPUMCHCHUS

Hay4YHBIX METOJIOB U
MEPOIPUATHHI IO CHUKEHUIO
TEXHOTCHHOW Harpy3Ku Ha
OKPYXKAIOLIYIO cpeny Npu
IKCIUTYaTallMOHHOM pa3BeJKe,
no0bIYe U mepepadboTKe
TBEPABIX MOJIE3HBIX
HCKOIIAEMBIX

Pewiums 3a0auy:
Onpenenuts MacCoOBYIO JIOJIFO MEIU B KOHIICHTPATE, COCTOSIIIEM U3 MUPUTA U MUHEPATIOB, YKA3aHHBIX B
Tabnuie (1o 3aJaHuI0)

ITK-12 roToBHOCTBIO ONIEPATHBHO YCTPAHATH HAPYIICHUS] IPOM3BOACTBEHHBIX NIPOLECCOB, BECTH NEPBUYHbIN YUeT BbINOJHAEMbIX padoT,
AHAJIM3MPOBATH ONePaTHBHbIC H TEKYIMe MOKA3aTeJIH NPOU3BOACTBA, 000CHOBBIBATH NPeEIJI0KEHHS M0 COBEPIICHCTBOBAHMIO OPraHU3alluu

MPOM3BOICTBA

3HaTh

OCHOBHBI€ T€HJICHIIUU
Pa3BUTHUS TPOU3BOJCTBEHHBIX
IIPOLIECCOB, NTOKA3ATEIN
MIPOU3BO/ICTBA

Ilepeuens meopemuueckux 60nPocog K IK3IAMEHY:

1. Kakue nporiecchl nepepadoTKi MUHEPAILHOTO CHIPhsI HA3bIBAIOTCS TOATOTOBUTEIbHBIMU ?
2. Kakue nporiecchl nepepaboTKi MUHEPAIIBHOTO ChIPhsI HA3bIBAIOTCS OCHOBHBIMU?

3. Kakue mporiecchbl mepepaboTKu MUHEPATHHOTO ChIPhSI HA3bIBAIOTCS BCIIOMOTaTeIbHBIMU?

YmMmeTn

[IPUMEHATHh U3YYECHHBIE
TCHACHLIUU PA3BUTUA
MMPOU3BOJACTBCHHBIX
MPOLIECCOB, MOKA3aTEIN
MPOU3BOJCTBA B
npodeccrnoHanIbHO M
ACATCIBbHOCTHU

Ilpumepnvie npakmuueckue 3a0aHUA O IK3AMEHA:
CocTaBuUTh cXeMy JUIsl 00OTalICHHS PY/IbI

Bnanets

TCHACHLIUAMU PA3BUTUSA
MMPOU3BOJACTBCHHBIX
MPOILIECCOB, MTOKA3aTEIN
MPOU3BOJCTBA B
npodeccrnoHaIbHO M
ACATCIBbHOCTHU

Pewiums 3a0auy:
Onpenenuts MacCOBYIO JIOJIIO IIMHKA B KOHIIEHTPATE, COCTOSIIIIEM U3 TUPUTA U MHHEPAIOB, YKa3aHHBIX B
Tabnuie (1o 3aJaHuIo)




CrpyKTypHBIil
JIEMEHT

KOMIICTCHIIHU

[Tnanupyembie pe3yabTaThl
oOyueHus

OneHouHble cpencTBa

IIK-19 roroBH
MOJIE3HBIX HCK

OCThIO K pa3padoTKe NPOEKTH
0MaeMbIX, CTPOMTEIbCTBY H IKCILUIYATAIIMM NMOI3eMHBIX 00bEKTOB

bIX HHHOBALIMOHHBIX PellIeHUH 10 IKCIIyaTallnOHHOM pa3Beake, 100bI4e, epepadoTKe TBepabIX

3HaTh OCHOBHBIE TEHACHIIUU
Ilepeuens meopemuueckux 60npocoe K IK3AMeEHy:
Pa3BUTHUS MHHOBAIIMOHHBIX
. 1. Kakue mpoyKThl MOJIy4aroT B pe3yabTaTre oOorameHus?
peleHuii mo nepepadoTke
2. Yem ompenenseTcs MpeesibHO BO3MOXKHAS MaccoBast JI0JIsl LIEHHOTO KOMIIOHEHTA B KOHIIEHTparte?
TBEPJIBIX MOJIE3HBIX
MCKOTIAeMBbIX
Ymetb MPUMEHSATH U3yYECHHBIC
TEH/ICHIIUH Pa3BUTHS Ilpumepnvie npakmuueckue 3a0anus On: IK3IAMEHA:
MHHOBALMOHHBIX pereHui o | CoCTaBUTh CXeMYy JUIsl 000TallIeHUS PY/IbI
nepepaboTKe TBEPIBIX
MI0JIC3HBIX UCKOMAEMBbIX
Brnanets TEH/ICHIIUSIMH Pa3BUTHS

MHHOBAIIMOHHBIX peH_IeHI/Iﬁ 110
nepepaboTKe TBEPABIX
ITIOJIE3HBIX NCKOITAa€MBbIX

Pewiums 3a0auy:
Paccuntarh TexHONOTHYECKHE TTOKA3aTenH o0oraieHus (I0TAIMOHHOTO 1ieXa. Pe3ynbTaThl MpeICcTaBUTh B
tabnuue. Micxonneie nannabie: maccoBas a0t Cu B pyae — 0,9 %, B kornenrpate — 20 %, B xBocrax — 0,1 %.

IICK-6-4 cioco0HOCTBIO pa3padaTbiBaTh M PeAJM30BbIBATH NPOEKTHI MPOU3BOACTBA NIPH NepepadoTKke MUHEPAJLHOI0 H TEXHOT€HHOI'0 ChIPbS HA
OCHOBE COBPEMEHHOI1 MeTO10JI0TMH NPOECKTHPOBAHUSI, PACCYNTHIBATH NPOU3BOAUTEIBHOCTD U ONIPeAeATH NapaMeTphbl 000py10BaHUS
oboraTurtebHbIX (padpuk

3HaThb BCE JTallbl IPOU3BOACTBA IIpU | Ilepeuens meopemuueckux 60npocos K IK3amemny:

nepepaboTke MuHepanbHoro | 1. Kakue cBoicTBa MUHEPAIOB HCIIOJIB3YIOTCS IIPU PA3IMYHBIX METOAAX 00OTalIeHUs?

U TEXHOTE€HHOTO ChIPbs HA 2. Korna HeoOX0qMMO MPUMEHATh MeXaHHnYecKoe odoraiieHue?

OCHOBE COBPEMEHHOMU 3. U3 xakux omepanuii COCTOSIT MPOIIECChl 00OTaIIeHus?

METO/I0JIOTUH 4. Kakue npo1iecchl nepepadboTKU MUHEPAIIBHOTO ChIPhs HA3bIBAIOTCS TOATOTOBUTEIbHBIMHU ?

IIPOEKTUPOBAHUS 5. Kakue npoueccs! nepepadoTKi MUHEPAILHOTO ChIPbsI HA3bIBAIOTCS OCHOBHBIMU?

6. Kakue npouecchl nepepaboTKi MHHEPAILHOTO ChIPbs HA3bIBAIOTCS BCIOMOTATEIbHBIMU?

Ymets aHAJIN3UPOBATH BCE 3TaIIbI

Hpumepubte npakmuuieckue 3a0aHUs 0N IK3IAMEHA:




CrpyKTypHBIil
JIEMEHT

KOMIICTCHIIHU

[Tnanupyembie pe3yabTaThl
oOyueHus

OneHouHble cpencTBa

MIPOU3BO/ICTBA MPH
nepepadboTke MUHEPAILHOTO
Y TEXHOT'CHHOTO CBIPhS HA
OCHOBE COBPEMEHHOU
METOJIOJIOTHH
POEKTUPOBAHUS

CocTaBuUTh cXeMy JUIsl 000TalICHHS PY/IbI

Bnanets

IIpoLeccaMy IIPOU3BOACTBA
npu nepepadoTke
MUHCPAJIbHOI'O 1
TCXHOICHHOT'O CbIPbA Ha
OCHOBE COBPEMEHHOU
METO/I0JIOTUH
IIPOEKTHUPOBAHUS

Pewiums 3a0auy:

Onpenenutb TEXHOJIOTHYECKHUE MTOKA3aTeNH 000TalleHus )KEeIIe3HON Py Ib:

- BbIXO KOHICHTpPATa,

- BbIXOJ XBOCTOB,

- Maccy XBOCTOB,

- U3BJICUCHUE JKeTie3a B KOHIICHTPAT,

- U3BJICUCHUC KECJIE3a B XBOCTbhI I yCHOBHﬁ, YKa3aHHBIX B T216J'I.

Pe3ynbTaThl pacuera TEXHOJIOTUYECKHX MOKa3aTesel 0(hOpMUTH B BUJIE CTAaHAAPTHOM TaOIHIIbL.

IICK-6-5 roToBHOCTbI0 IPUMEHSITh COBPEeMEeHHbIe HHGPOPMALMOHHbIE TEXHOJIOTHH, ABTOMATH3MPOBAHHbIE CHCTEMBbI IPOCKTHPOBAHUSA
000raTuTeIbHbIX IPOU3BO/ICTB

3HaTh MPUHLUIBI K METOIbI Ilepeuens meopemuueckux 60npocoeé K IK3AMeEHy:
CO3aHMsI COBPEMEHHBIX 1. Kakue anmapatbl HCIIONB3YIOTCS AT IPOOJICHUS U U3MEIbUCHUS PYAbI?
MH(POPMAIMOHHBIX 2. B yem cocTouT Ha3HAUCHHE OTEpaLUii TPOXOUEHUs, Kiaccuukanuu?
TEXHOJIOTUH B npakTHueckoi | 3. Kakue anmaparbl HCIOIB3YIOTCS AT ONEpaliiii IPOXOUEHHS U KiIacCupUKaIuu?
NEATENBHOCTH 4. Kakue 3akOHOMEPHOCTH JIeXKaT B OCHOBE I'PaBUTALIMOHHOTO Tpolecca oboramenus? Knaccudukarus
00OTaTUTENBHBIX I'PaBUTALMOHHBIX IIPOLIECCOB.
IIPOU3BOJICTB 5. Knaccuduxkanus GpuotarimoHHBIX MTporieccoB. B yem 3axitoyaercs nmpoiiece GpuoTanuu?
6. B uem 3axmroyaercss MarHUTHBIA MeTO 00oTaIeHus ?
Ymets MPUMEHSTh PUHLIUIIB U

METO/IbI CO3/IaHus
COBPEMEHHBIX
MH(POPMAIMOHHBIX
TEXHOJIOTUH B IPAKTUYECKON

Ilpumepnvie npakmuueckue 3a0aHUA O IK3AMEHA:
CocTaBuUTh cXeMy JUIsl 00OTalICHHS PY/IbI




CrpyKTypHBIil

[Inanupyemsle pe3ynbTaTsl

3JIEMEHT OueHouHble CpeAcTBa
oOyueHus
KOMIIETECHIIUN
eATEeIbHOCTH
000raTUTENBHBIX
MIPOU3BOJICTB
Bnaners MPUHLUIIAMHA U METOaMH Botnoanume 3aoanue:

CO3/IaHUSI COBPEMEHHBIX
MH(POPMALMOHHBIX
TEXHOJIOTUH B IPAKTUYECKON
JEATeIbHOCTH
000TaTUTENBHBIX
MIPOU3BOJICTB

OnpenenuTh TEXHOJOTHUECKUE TTOKA3aTEeNIN 000TallleHUsI MEAHON pY/AbIL:

- BBIXOJ| METHOT'O KOHIICHTPATA,

- BBIXOJ] XBOCTOB,

- MaccCy XBOCTOB,

- U3BJICYECHUE M€Y B MEJHBII KOHIICHTPAT,

- U3BJICYEHUE MEIHU B XBOCTBI ISl YCIIOBUH, YKa3aHHBIX B Ta0I.

Pe3ynbTaThl pacuera TEXHOJIOTUYECKHX MOKa3aTesel 0(hOpMUTH B BUJIE CTAaHAAPTHOM TaOIHIIbL.
Onpenenuth MapKy METHOTO KOHIIGHTpATa U3 Taoi.




0) Ilopsinox mnpoBeaeHHs NMPOMEKYTOYHOW AaTTeCTAllMM, IOKa3aTeJld H KPUTEPHUH
OLICHNBAHMNA:

[Ipomexxyrounass arrectanus mno aucuuiuinHe «OOoraiieHne TOJNE3HBIX HCKOMAEeMBIX)»
BKJTIOYAET TEOPETUUECKHE BOIIPOCHI, TIO3BOJISIONINE OLICHUTh YPOBEHb YCBOCHUS 00YUAIOLITUMHUCS
3HaHUHM, W TPAKTUYECKHE 3a/aHUs, BBISBISIOIIME CTENEHb CHOPMHPOBAHHOCTH YMEHHMH H
BJIaJICHU, TPOBOIUTCS B (hOpMe dK3aMeHa.

DK3aMeH MO JaHHOM NIUCIHMIUIMHE MPOBOJUTCS B YCTHOH (opme Mo 3SK3aMEHAI[MOHHBIM
ouseraMm, KaXIbIH M3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKUX BOMPOCA M OJHO MPAKTHUECKOE
3a/laHue.

OK3aMeH MpOBOJUTCS IO OwmieraMm, OXBaThIBAIOUIMM Bech MpoiaeHHBbIH Marepuan. [lo
OKOHYaHUHU OTBETA DK3aMEHATOP MOXKET 3a4aTh CTYACHTY IOIOJHUTEIBHBIE U YTOYHSIOLIUE
BONpOChl. [10MOXKUTENBHBIM Takke OyIeT CTpEMIIEHHE CTYICHTa M3JI0KUTH Pa3IMYHbIe TOUKH
3peHHsI Ha paccMaTpUBaEeMyIO0 MpOOJIEMY, BBIPAa3UTh CBOE OTHOIIEHHE K HEH, MPUMEHUTbH
TEOpETHUYECKUE 3HAHUS TI0 COBPEMEHHBIM Ipo0eMaM 00oramieHus MoJe3HbIX HCKOTIAeMBbIX.

ITokazarenu v KpUTEpUH OLICHUBAHUS dK3aMeEHa:

— Ha OIECHKY «OTIHYHO» » (5 0a/mioB) — oOy4aroluiics MOKa3bIBaeT BBICOKHUN YPOBCHD
c(OPMHUPOBAHHOCTH KOMIETEHIIUH, T.€. CTYACHT, IPEACTaBIsIET BCECTOPOHHEE, CUCTEMAaTHUECKOE
U r1yOOKO€ 3HaHHE Y4eOHO-TPOrpaMMHOTO MaTepuaia, yMeHHe CBOOOHO BHITIOJIHATH 3a/1aHUs,
MPEIYyCMOTPEHHbBIE TPOTPAMMOM, YCBOMBIIHWKM OCHOBHYK) M 3HAKOMBIM C JOMNOJIHUTEIBHOU
JUTEPATypO, peKOMEHI0BaHHOM nporpammoii. Kak npaBuiio, o1ieHKa «OTINYHOY BBICTABIISAETCS
CTYIAEHTAaM, YCBOMBLIMM B3aUMOCBSI3b OCHOBHBIX INOHSITUN JWUCLUIUIMHBI B UX 3HAYEHUM NS
nproOperaeMoil mpodeccun, MPOSIBUBIIIMM TBOPUECKHE CITOCOOHOCTH B MOHUMAHHH, U3JI0KEHUN
Y UCTIOJIb30BaHUH Y4eOHO-TIPOrpaMMHOI0 MaTepHaia.;

— Ha OIIGHKY «XOpomio» » (4 Oamwra) — oOyyaromuiicsi MOKa3bIBa€T CPEIAHUN YpPOBEHb
COPMHUPOBAHHOCTH  KOMIETEHIMH, T.e.  CTYIEHT TMpPEJICTaBJIseT  IOJHOE  3HAHHE
y4eOHO-TIPOrpaMMHOT0 MaTepHaia, YCIEUIHO BBIMOJIHAIOUIUI MpeayCMOTPpEHHBIE B MTPOrpaMme
3aJlaHusl, YCBOMBILIMN OCHOBHYIO JINTEPATYpy, PEKOMEHIOBaHHYIO B mporpamMmMe. Kak npasuio,
OILICHKA «XOPOIIO» BBICTABIISIETCSA CTYACHTAM, IIOKAa3aBIIMM CUCTEMATUUYECKUN XapakTep 3HaHUMN
[0 JAMCUUIUIMHE U CIIOCOOHBIM K MX CAMOCTOSITEIbHOMY TOIOJHEHHIO U OOHOBJIGHUIO B XOJI€
nanbHenIe yueOHol paboTsl U poecCHOHATBHON e TeNbHOCTH;

— Ha OIIEHKY «YJOBIETBOPUTENHHO» » (3 Oaya) — 0OyJaromuiics MOKa3bIBa€T MOPOTOBBIN
YpOBEHb C(HOPMUPOBAHHOCTH KOMIETEHIMH, T.€. CTYIEHT, MPEJICTABISAET 3HAHUS OCHOBHOTO
y4eOHO-IPOTPaMMHOTO Marepuajia B 00beMe, HEOOXOAMMOM [UIsl JajbHeiIield ydeObl u
MPEICTOSIMIe pPadOThl MO CHEHUATBHOCTH, CHPABISIONIMACA C BBINIOJTHCHHEM 3aJaHHiA,
MIPEAYCMOTPEHHBIX IIPOrPaMMOM, 3HAKOMBIM C OCHOBHOM JIMTEPATYPOH, PEKOMEHIOBAHHOU
nporpaMMoii. Kak mnpaBuio, OLEHKAa «yHOBIETBOPUTENBHO» BBICTABIAETCA CTYACHTaM,
JOIMYCTUBIIMM HOTPEIIHOCTH B OTBETE€ HAa SK3aMEHE U IIPU BBINOJHEHUU 3K3aMEHAIMOHHBIX
3aJJaHui, HO 00JIaIal0IMM HEOOXOAUMBIMH 3HAHUSAMH JUISI MX YCTPAHEHHsS MOJ PyKOBOJCTBOM
IIpENoIaBaTes;

— Ha OLEHKY «HEYJIOBJIETBOPUTEIBHO» » (2 Oaia) — pe3yabTar oOydeHHsI HE JOCTUTHYT,
oOyJaromuiicss HEe MOJXKET IMOKa3aTh 3HAHWS Ha YPOBHE BOCIPOHM3BEACHUS MU OOBSICHEHHS
uH(pOpMAIINY, HE MOXKET MOKa3aTh MHTEIJICKTYaJIbHbIE HABBIKM PEIICHHUS MPOCTHIX 3ajady, T.C. y
CTyZIeHTa, 0OHAPYKHUBAIOTCS MPOOEIBI B 3HAHUSAX OCHOBHOTO y4eOHO-ITPOrpaMMHOTO MaTepuaia,
JOCTUTHYTHl TPUHIUIHAIBHBIE OIIMOKM B BBIMOJIHEHUH MPEIYCMOTPEHHBIX MPOTrPaMMOi
3a/laHUAMN.

Ha OLIEHKY «HEYJOBJIETBOPUTEIHHOY (1 Gayn) — 0Oyuaromuiicss He MOKET IMOKa3aTh 3HAHUS Ha
YPOBHE BOCIIPOU3BECHUS U 00bICHEHHS HHPOPMAIH, HE MOXKET MOKa3aTh MHTEJUIEKTyaIbHbIE
HAaBBbIKU PELIEHUS MPOCTHIX 3a/1a4.
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