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Jluer akryaansauun pabo4eii nporpaMmbl

Pabouas nporpamma nepecmoTpena, obcyxaena u onodpena ana peanusaunn 8 2020 - 2021
yaeOHOM rojy Ha 3aceianuy kadeapsl [eosornn, Mapxmeiinepckoro Aena u oborameHHs

[Iporokon ot 03 CWEO r. e 1
3as. kadeapoit ﬁ/r 7 W.A. I'pamss

PaGouas nporpamma nepecMoTpena, ofcyxaesa u oo0pena ana peamnsauun B 2021 - 2022
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yueOHOM roay na 3acepanum kadeapn ['eonorum, Mapxueiiiepekoro aena u oboramenns
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lpotokonor __ 20 r. Ne
3as. kaeapoi H.A. I'puuinn




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

LemsMu ocBoeHHMS AUCHHUILUIMHBI «OOOTaIeHUE IOJE3HbIX HMCKOIIAEMbBIX) SBIISIIOTCS
pa3BUTHE y CTYACHTOB JIMYHOCTHBIX KAaudecTB, a Takxke (QopMupoBaHUE NPO(HECCHOHATBHBIX
KOMITeTeHIIHH B cooTBeTcTBHH ¢ TpeboBanusMu PI'OC BO mno cnermansHoctu 21.05.04 I'opHoe
JIeTIo.

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

Jucturuimaa OOoraiieHne oJIe3HbIX UCKOMAeMbIX BXOJIUT B 0a30BYIO 4acTh y4eOHOTO
r1aHa 00pa3oBaTeNIbHONM MPOTPAMMBI.

Jnsi  W3ydeHWs  JUCHUIUIMHBI  HEOOXOMWUMBI  3HaHUS  (YMCHHs,  BIIAJICHUSA),
c(hOpMHUPOBAHHEIE B PE3YIbTATE U3yUCHUS TUCITUTUINH/ TPAKTUK:

Xumus

®usuka

HNudopmatuka

I'eonorus

3Hanus (YMEHUS, BIaJICHUS), MOTYICHHBIC TTPH M3yYEeHUHW TAHHOW IUCIUILIMHBI OyIyT
HEOOXOUMBI JUTsl U3yUCHUS TACIUILTHH/TIPAKTHK:

Pa3paboTka pya Ha OOIBIIMX TITyOHMHAX

Pa3paboTka 1mracToBBIX U POCCHIITHBIX MECTOPOKICHUI

BckpriTiE pyIHBIX MECTOPOXKICHHI

O60cHOBaHME TPOEKTHBIX PELICHUH

OCHOBBI YIIPaBJICHHS ¥ OLICHKU Ka4eCTBa PY/IbI

3 Komnerenuun ody4aromierocs, popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00yUeHu st

B pe3ynbrare ocBOoeHUS TUCHUILUIMHBI (MOAYIsl) «O0oraiieHne noje3HbIX HCKOMIAeMBbIX»
oOyyaroImuiics JoKeH 001a1aTh CIEAYOIIUMU KOMIETEHIIUSIMHU:

CTpyKTypHBIit [Tnanupyemsble pe3ynbTaThl 00y4eHUs
JIEMEHT
KOMIIETEHIINH

[1K-4 TOTOBHOCTBIO OCYIIECTBIISITH TEXHUUECKOE PYKOBOJICTBO TOPHBIMH M B3PBIBHBIMHU
paboTamu MpH IKCIUTYaTallMOHHON pa3BeKe, 100bIYe TBEPAbIX MOJIE3HBIX UCKOMAEMBIX,
CTPOUTENBCTBE U IKCIUTyaTaIlMU MOA3EMHBIX 00BEKTOB, HETIOCPEJCTBEHHO YIIPABIIATH
MpoIeccaMy Ha TPOU3BOJCTBEHHBIX O0OBEKTaX, B TOM YHCIIE B YCIOBUSX YPE3BBIYANHBIX
CUTYyalHui

3HaTh OCHOBHBIC ITIOHATUSA METOJ0B, CIoco0oB U CpEACTB MOJIYUCHUA ChIPh U
KOH-ICHTPATOB IIPpU Hepepa60TKI/I MOJIC3HBIX UCKOIIA€CMbIX

YMethb BBIOMPATh TEXHOJIOTHIO MPOU3BO/ICTBA PAOOT MO 0OOTAIIEHHUIO MTOJIE3HBIX
HCKOMAEMBIX, IPUMEHSATH CIIOCOOBI U CPEJICTBA /IS TOTyUSHUS
KOHJIUIIMOHHBIX KOHIICHTPATOB

Bnanets CIOCOOHOCTBIO BBIOMPATh M PACCYUTHIBATH OCHOBHBIC TEXHOJIOTHUECKIE
na-paMeTpbl 3PPEKTUBHOTO U IKOJOTHIECKH 0€30MacHOT0 MPOU3BOJICTBA
paboT 1o nepepaboTke U 00OTAMEHUIO MUHEPAIBHOTO CHIPhSI HA OCHOBE
3HAHUU TTPUHIIUIIOB ()IOTAIMOHHOTO MPOSKTUPOBAHUS TEXHOJIOTUUECKUX
CXeM 000TaTUTEITLHOTO TPOU3BOACTBA M BEIOOPA OCHOBHOTO U
BCIIOMOTATENILHOTO 000TaTUTEIBHOTO 000PYIOBAHHS

[TK-5 roTOBHOCTBIO IEMOHCTPUPOBATH HABBIKH Pa3pabOTKH IUIAHOB MEPOIPUSATHIA IO CHUKEHHUIO
TEXHOTCHHOM HAarpy3K MPOU3BOACTBA HAa OKPYKAIOILYIO CPEy ITPH IKCILUTyaTallMOHHOU
pasBejike, 100bIue U epepadoTKe TBEPAbIX MOJIE3HBIX UCKOMAEMBIX, a TAKXKE IPU CTPOUTEIHCTBE
U KCILTyaTalluu MOA3EMHbBIX O0BEKTOB




3HaTh

Hay4YHbIE€ METOJbI U MEPOIIPUATHS MO CHIXKEHUIO TEXHOTC€HHON Harpy3Ku
Ha OKPY>KaIOILYI0 Cpey ITPH 3KCILTyaTalluOHHOM pa3BesKe, 100bIue U
nepepaboTKe TBEPABIX MOJIE3HBIX UCKOMAEMBIX

YmeThb MIPUMEHSTh Hay4HbI€ METO/IbI U MEPOIIPUSATHS 110 CHI>KEHUIO TEXHOT€HHOMN
Harpy3Ku Ha OKPY>KaloIIyIO CpeAy MPH IKCILTyaTallMOHHON pa3BeJiKe,
N0OBI-4ye U MepepaboTKe TBEPABIX MOJIE3HBIX HCKOMAEMBbIX

Bnagers HaBbIKaMU MPUMEHEHUSI HayYHBIX METO0B U MEPONPUITUNA MO CHUKEHHUIO

[1K-12 roTOBHOCTBIO ONIEPATUBHO YCTPAHATH HAPYLIECHUS IPOU3BOJCTBEHHBIX IIPOIIECCOB, BECTH
NEPBUYHBIN YUET BBINOIHIEMBIX padOT, aHAJIM3UPOBATh ONEPATUBHBIE U TEKYILME MOKa3aTeNN
MIPOU3BOJICTBA, 0OOCHOBBIBATH MPEITIOKEHUS 10 COBEPLUICHCTBOBAHUIO OPraHU3aluN

IIPOU3BOJICTBA

3HaTh OCHOBHbBIE TEHJCHIIMH Pa3BUTHUSI IPOU3BOJCTBEHHBIX IIPOLIECCOB,
IoKa3aTesy POU3BOICTBA

Ymethb MIPUMEHSTh U3yUEHHbIE TEHICHIIUU Pa3BUTHSI IPOU3BOICTBEHHBIX
IIPOLIEC-COB, IIOKA3aTeIM IPOU3BOICTBA B IPO(HECCHOHAIBHON
JEeSITEIbHOCTH

Brnanets TEH/ICHUIMSAMU Pa3BUTHUS IPOM3BOJICTBEHHBIX IPOLIECCOB, IIOKA3aTENIN

MIPOU3BOJICTBA B MPO(HECCHOHATLHON AEATEIbHOCTH

ITK-19 roToBHOCTBIO K pa3paboTKe NPOEKTHBIX UHHOBALIMOHHBIX PELIEHUH 110
9KCIUTyaTallMOHHOW pa3Belike, 100bIue, nepepaboTke TBEP/IbIX MOJIE€3HBIX UCKOMAEMBbIX,
CTPOUTENIbCTBY U SKCILTyaTalluy OJ3€MHBIX 00BEKTOB

3HaTh OCHOBHBIE TeH/ICHIIUH Pa3BUTHUSI NHHOBAI[MOHHBIX PEIICHUH 110 IepepadoTKe
TBEPABIX MOJIE3HBIX UCKOMAEMBIX

Ymers MPUMEHATH U3YYEHHBIE TEHACHIIMN PAa3BUTUSI NHHOBALMOHHBIX PEILIECHUN 10
nepepaboTKe TBEP/IbIX MOJIE3HBIX HCKOTIAEMBIX

Bnanets TEeHJICHIIUSIMHU Pa3BUTHS NMHHOBAIIMOHHBIX PEIIEHUH 0 mepepadoTke

TBCPABIX MMOJIC3HBIX UCKOITACMBbIX

OIIK-9 BrnafgeHreM METO/1aM1 aHAJIN3a, 3HAHUEM 3aKOHOMEPHOCTEH MOBEACHUS U yIIPaBICHUS
CBOWCTBaMM MOPHBIX MOPOJ] U COCTOSIHUEM MacCUBa B MpoLeccax T00bIUU U MepepaboTKH
TBEP/bIX MOJIE3HBIX UCKOIMAEMBIX, a TAK)KE IPU CTPOUTENILCTBE U SKCIUTyaTalluH MOI3EMHBIX

COOPYKEHHU I

3HaTh METO/Ibl aHAJIM3a, 3aKOHOMEPHOCH TTOBEJICHUS U YIIPABIICHHS CBOMCTBAMHU
TOPHBIX TTOPOJ] U COCTOSTHIEM MacCHBa B MpoIieccax JOObIYH U IEpepadOTKH
TBEPBIX MOJIE3HBIX UCKOIIAEMBIX.

YMeTrn BBI6HpaTB MCTOJBI aHaJIn3a, 3aKOHOMCPHOCH IMMOBCACHUA U YIIPABIICHHUA
CBOMCTBaMH FOPHBIX TOPOJ] M COCTOSTHUEM MacCHBa B IPOIECCax JOOBIYHN U
nepepabOTKH TBEP/IBIX MOJIE3HBIX HCKOITAEMBIX.

Branets CIIOCOOHOCTBIO BRIOMPATh METO/IbI aHAJIN3a, 3aKOHOMEPHOCH TTOBEICHUS U

YIPABJICHUS CBOMCTBAMHU FOPHBIX MOPOJI U COCTOSIHUEM MacCHBa B
mporiec-cax J0ObIYH U MepepaboTKH TBEPIbIX MOJIE3HBIX HCKOTIAEMBIX.




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIS)
OO0mas TpyI0eMKOCTh IHUCHMILIMHBI cocTaBiisieT 3 3aveTHhIX enunHmil 108 akan. dacoB, B TOM

YUCJIC:

— KOHTaKkTHas pabora — 58,1 akaj. 4acos:

— ayIuTOpHas — 54 akaJ. 4acoB;

— BHeaynutopHas — 4,1 akan. yacoB

— caMocCTosTeNbHAs paboTa — 14,2 aka. 4yacos;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

dopma aTTecTaluy - SK3aMEH

AynutopHast g
o | xonraxTHAA pabora E 3 dopma TEKyIIEero
=
= B aKaJl. 4acax 5} Bung KOHTPOJIS
Paznen/ Tema 3 (B axaz. acax) == . P Kox
S 3 ©|caMocTosTeNnbHON | yCIIeBa€MOCTH H
JUCIUATIIAHBI 3 [ . | KommeTeHIIH
@) s g £ paboThI MIPOMEKYTOUHOM
1ab. | mpaxr. 3
Tex. | EaH 5 g aTTeCTaluy
1. 1. Beenenue
Wzyuenune
1.1 1.1. Copaepxanue OCHZ:HOﬁ u
IWCIUIIMHEL, €€  3aJauM. . I1K-4, I1K-5,
JIOIOJIHATEILHOMN
3Ha4yeHue u poib 1 HTEPATYDBL 1O Kontponbnas [K-12,
oborarmie-Hus npu I/ICIL)I HHnyHHe pabora Nel TIK-19,
HCTOJIb30BAHU U A3 IMYHBIX A ’ OIIK-9
KOHCITEKTa
MTOJIE3HBIX MCKOIAEMBIX .
JIEKIIHH.
NsyueHnune
OCHOBHOM M
. ITK-4, TIK-5,
12 1.2. Knaccubukarms JIOMOJHUTEILHON KoHTboMbHAS IK-12
TMpPOIIECCOB I 06OoraIeHus 1 JUTEPATypHI 110 a6 (E)Ta Nl 1o
TOJIE3HBIX MCKOIIAae-MBIX HC-IIUTIITHHE - !
et ’ OITK-9
KOHCITEKTa
JICKIIHH.
H3yuenue
1.3 1.3. Omepaiuu, IHKIBI, OCHZ:HOﬁH
CTaJuH. Orenka P —— I1K-4, T1IK-5,
3((GEKTUBHOCTH  MPOLECCOB 5 1 HTEDATYDBL IO KontponbHas TK-12,
obOoraiieHus u }II/ICEI/IH}JI'IpI/IHC pabora Nel TIK-19,
KOMILIEKCHOCTH ’ OIIK-9
KOHCIIEKTa
MCIIOJIb30BAHUS CHIPbS .
JICKITHI.
W3yuenue
1.4 14. TIlpooyktel H OCHZ;IHOﬁ u
[IOKa3aTeln oOoraienus. OTONHITCIBHOM I1K-4, I1K-5,
Marepuanbuelii  GamaHc 1o 1 HJ'II/ITG ATVDBL 1O Kontponbnas MK-12,
TBEpAOMY, METAJTy, BOJE B I/ICp I/IHnyI/IHe pabota Nel TK-19,
TEXHOJIOTHYECKUX cxemMax AmcIt ’ OIIK-9
KOHCITEKTa
oOoraiieHus pya .
11| py. JICKIUU.
H3yuenue
15 1.5. Tlonsitue 0 OCHZ:HOﬁ .
KOJIMYECTBEHHBIX . I1K-4, T1K-5,
JIOIOJIHATCILHOM
XapaKTepHUCTUKaX 1 HTEDATYDEL 10 KonrponbHas IK-12,
BEIIECTBEHHOIO cocraBa ani I/IHnyI/IHe pabota Nel TIK-19,
MHHEPAJILHOTO  CEHIpbS H ’ OIIK-9
KOHCIIEKTa
MPOYKTOB 00OTAIIICHUS N
JICKITHI.
Uroro no pazaeny 5

2. 2. I'paHyIOMETPHUYCCKUI COCTaB




Wzyuenne

2.1 2.1. OCHOBHOM M
I'panynomerpuueckuii coctaB JIOTIOTHUATEILHOMI [IK-4, IIK-5,
pya 51 MIPOAYKTOB JIUTEPATYPHI 110 Kontponbnas IIK-12,
pabota Ne 2 TIK-19,
oOoramieHns, METOALI €ro JHAC-IIUTIIINHE, OIIK-9
orpeJieNieHUs KOHCIIEKTa
JICKIIHH.
Nzyuenne
2.2 2.2. CuUTOBBI aHaM3. OCHOBHOH 1 N [1K-4, TIK-5,
IIxana KiaccupuKaIyu, JIOTIOTHHUTEIBHOM KonTtponbHas TIK-12,
MOJYJIb HIKAJIbI JIATEPATYPBI 10 pabora Ne 2 IK-19,
KJac-cuduKamum JHC-TIHILTHHE, OIIK-9
KOHCIIEKTa
JICKIIHH.
Wzyuenne
2.3 2.3. O6paboTka OCHOBHOM M
pEe3yIbTaToOB b JIOTIOJTHUTEJIbHOU TIR-4, TIK=5,
TPaHyJIOMETPHUYECKOTO JIUTEPATYPHI 110 Kontpoehas TIK-12,
pabora Ne 2 TIK-19,
aHamM3a W [O-CTPOCHHE JIAC-LUIIIHHE, OITK-9
XapaKTePUCTUK KPYITHOCTH KOHCIIEKTA
JICKITHUH.
Hroro no pazneny
3. 3. TToaroroBuTeNbHLIE
MIPOIIECCHI
Nzyuenne
aozcc)g;ﬁ?ggb?ioﬁ 3amura IIK-4, TIK-5,
3.1 3.1 T'poxogenne. 321 JIUTEPATYPHI 110 nabopatopHoi IK-12,
Hasnauenue npouecca . paBoTH TIK-19,
’ OIIK-9
KOHCITEKTa
JICKITUH.
Nzyuenue
OCHOBHOM M
3.2 3.2. DddexruBHOCTh JIOTIOJTHUTEJIbHOU HKE;_?? >
TPOXOYEHHUS, KJIACCH(DUKAIUS JIUTEPATYPHI 110 HK-19’
Y KOHCTPYKIIMU TPOXOTOB JIHCLHILIAHE, OHK-9,
KOHCIIEKTa
JICKIIHH.
Nzyuenue
OCHOBHOM M
33 3.3. Jpo6nenue. JIOTIONHUTENEHOM 3ammura HKl__éz_lfg -
Hasnauenune npo0ienus, 321 JIUTEPATypPHI IO nabopaTtopHoOi HK-19,
CTeneHb IpoOJICHUs JIUCITUTUINHE, paboThI OHK-Q’
KOHCIIEKTA
JIEKITHH.
NsyueHue
3.4 3.4. Knaccudukanuss wu OCHOBHOH 1 " T1K-4, T1IK-5,
KOHCTPYKIIUU JPOOWIIOK JISt AOTIONHHTCIILHOR KoHuTponbHas TIK-12,
KPYITHOTO, CpemHero u fATCPATYPI 10 pabota Ne 3 [K-19,
MEJIKOTO POOIIEHUS AUMCIMIILITHHC, OIIK-9
KOHCITEKTa
JIEKITHH.
Nzyuenue
3.5 3.,5. KpymHocTs OCHOBHOM H
KOTOPOii pyrile(c))6xc;nnﬁg ﬂonongnTeanoﬁ TIK-4, IIK-5,
IpoOUTH CBIpbE nepen JIUTEPATYpPHI 110 Kontponbnas TK-12,
pabota Ne 3 TIK-19,
oforaIeHnem. CxeMbl JIHCHHILINHE, OI1K-9
IpobneHus KOHCIIEKTa

JICKIHH.




Wzyuenne
OCHOBHOI1 U

. I1K-4, TIK-5,
3.6 3.6. H3menbuenue. JIOIOJIHUTEILHOMN 3ammra [IK-12
3aKOHOMEPHOCTH  Tpoliecca 1 3 JIUTEPATYPHI 110 nabopaTopHO K 19’
HM3MENTbYCHHUS HCIHATIINHE a00TEI X
et ’ p OITK-9
KOHCIIEKTA
JICKIIHH.
Nzyuenne
OCHOBHOM 1
. I1K-4, TIK-5,
3.7 3.7. Kiaccudpukanmus JTOTIOJTHUTEIILHOU
a3MOJIBHOTO 000pYAOBaHUS 1 JIUTEPATypslI IO Kontponbras TK-12,
gxeMH H3MEIbUECHHS ' JIACIATIINHE paGora Ne 3 IIK-19,
’ OIIK-9
KOHCIIEKTA
JICKIIHH.
3.8 3.8. TI'mnpaBnmueckas H3yuenue
KiaccupHUKanus U ee poiib B OCHOBHOM M

¢bukary p . I1K-4, TIK-5,
TEXHOJIOTHUECKUX cxemax JIOIOJIHUTEIHHOM
(habpux 3aKOHOMEPHOCTH 1 JIUTEPATYPHI 110 Kontponbhas IK-12,

’ pabora Ne 3 TIK-19,
CBOOOJHOTO M CTCCHCHHOTO JIHCLHILINHE, OITK-9
magenns 4Jactull. OCHOBHEIE KOHCIIEKTA
MIPUHIMITB KIIacCUUKAIIN JICKITHUH.

Wzyuenue
OCHOBHOM M
3.9 3.9. Konctpykimn . I1K-4, T1IK-5,
JIOIIOJIHUTEIBHOM
MEXaHUYECKHUX 1 HTEDATYDL 10 KonTponbhas TIK-12,
KJIacCU(PHUKATOpOB,  00JIACTh patyp pabota Ne 3 TIK-19,
JIHACIHTIINHE,
UX NPU-MEHEHUs OIIK-9
KOHCITEKTa
JIEKIIHH.
Nsyuenune
OCHOBHOM M
3.10 3.10. KoHcTpykiuu wu JTOTIOJTHUTEIILHON TIK-4, TIK-5,
MIPUHIUIT JelCcTBUS 1 JIUTEpATypHI 11O Kontponbhas TK-12,
I‘I/II) OIIMKIIOHOB HcinnnyHHe paGora Ne 3 TK-19,
Jpory A > OIIK-9
KOHCITEKTa
JICKITUH.
HWroro no pazngeny 10 | 9/41
4. 4. OCHOBHBIE MTPOIIECCHI
H3yuenue
41 4.1. TpaBuTanyioHHOE OCHgBHoix’ln
oOoralenue IIOJIE3HBIX . I1K-4, I1K-5,
JIOIIOJIHATEILHOMN 3ammra
nckomnaeMmbix. Teopernueckue . TIK-12,
1 321 JIUTEPATYPHI 110 nabopatopHoi
ocHOBEI. CKOpOCTh TaJeHus, P —. A6OThI TIK-19,
K03 GULIUEHT A ’ p OIIK-9
KOHCITEKTa
PaBHOIAaeMOCTH o
JIEKIIHH.
4.2 4.2. [Ipoueccst
rpaBUTALIOHHOTO Nzyuenue
oboramieHus: [IPOMBIBKA, OCHOBHOM H
oTCa, Ilj;. KOH eHTI:E)l usg Ha OIOJTHUTEIILHOM TIK-4, TTK-5,
CTOJ‘IZ;X, 060];"21 SHII/-IIG Ha 1 }IJ'II/ITG aTypHI 110 KontpossHas TK-12,

’ B patyp pabGora Ne 4 MK-19,
MUTI03aX i Kemobax, JIHCHHILINHE, OI1K-9
BHHTO-BBIX cemaparopax, KOHCIIEKTa
oboraiieHie B  TSDKEIBIX JICKITHI.

CYCICH3HSIX
W3zyuenue
4.3 4.3. CymHocTh yHeHu
OCHOBHOM M
MPOIIECCOB, KOHCTPYKTHBHBIC . [1K-4, TIK-5,
JIOTIOJIHUTEIbHOI
u TEXHOJOTMYCCKHUC Kontponbhas TIK-12,
1 JIUTEPATYPHI 110
mapamMeTpbl  anmnapatoB U pabota Ne 4 TK-19,
JIACIHUILINHE,
MaIIVH, NIPaKTHKa HX OIIK-9
KOHCIIEKTa
MPUMECHEHUS

JICKITUH.




4.4 44, MaruauTtHoE

Wzyuenne
OCHOBHOI1 U

oborameHue. TeopeTuueckue . I1K-4, T1IK-5,
JIOIOJIHUTEIBLHOM 3amura
OCHOBBI. MarsuTHble HTEDATYDLL 110 Ha60DATODHOM TIK-12,
CBOMCTBa MHHEpPAJIOB, I/ICp I/IH}J,'IpI/IHe 560TEI TIK-19,
MarHUTHEIC OJIS Amctt ’ p OIIK-9
KOHCIIEKTa
CernapaTropoB .
JICKITHIH.
Nzyuenne
45 45. ObGopynoBanue st OCHZ;HOﬁH
MarHuTHOTO oOoraIieHus: . [1K-4, TIK-5,
JIOIIOJIHATEILHOM
cemaparop IS CHJIbHO H KonTtponbHas TK-12,
) JUTEPATypPHI MO
c1a0OMarHUTHBIX PYA; CyXue pabota Ne 4 IK-19,
JIHCHHILINHE,
u MOKpBIE MarHuTHBIC OIIK-9
KOHCIIEKTa
cernapa-Topbl .
JICKIIHIH.
Wzyuenne
46 4.6. Diekrpudeckoe OCHOBHOM 1
oborarieHne CDI/IIZ:I/I'{CCKI/IC OIOJTHUTEIILHOMU TIK-4, TIK-5,
OCHOBII:: . mporecca HJ'H/ITG aTypHl 110 Konrponbnas TK-12,
P i patyp paGota Ne 4 TIK-19,
MOJrOTOBKAa MaTepuaia K JIHCLHILINHE, OITK-9
3IEKTPUYECKO cenaparuu KOHCIIEKTA
JICKITHUH.
Wzyuenue
OCHOBHOM H
47 A7. Knaccudukarus . I1K-4, T1IK-5,
JIOIIOJIHUTEIBHOM
3NEKTPUYECKUX CENapaTopoB, KonTponbhas TK-12,
JTUTEPATYPHI 110
17 KOHCTPYKTHBHBIC u pabota Ne 4 TIK-19,
JIHACIHTIINHE,
TEXHOJIOTHYECKHE TapaMeTPhbl OIIK-9
KOHCITEKTa
JIEKIIHH.
Nsyuenune
OCHOBHOM M
4.8 4.8 CrenuanbHble JIOMOJHUTEILHON IIK-4, TIK-5,
M.CTO,Z[I)I - MMOATOTOBKH u JIATEPaTypPHI 110 Kontposhas TK-12,
oboramieHus pyn uHciHHnyHHe paGora No 4 TIK-13,
py ’ OITK-9
KOHCITEKTa
JICKITUH.
49 49. Pynopasbopka: W3zyqenne
oboraimieHlue MO  TPEHHUIO, OCHOBHOM M
tdhopwme, LIBETY, JIOTIOJIHUTEILHOM I1K-4, TIK-5,
KonTponpHas
(dhrroTorpaBUTAIHS; 00XHT JIUTEPATYPHI 110 aGora Ne 4 TIK-12,
pPyA; n3buparenbHoe JUCLIUTUINHE, P - OI1K-9
npobreHue, M3MENbYEHHE, KOHCIIEKTa
XUMHUYECKOE 00OTalleHHe JICKITH.
Nzyuenue
OCHOBHOI 1
. I1K-4, TIK-5,
410 4.10. daoranMoHHOE JIOTIOJTHUTEIIEHOM 3amura MK-12
oborarmeHue. TeopeTHUECKHE JIUTEPATYPHI 110 JabopaTopHOM K 19’
ocHoBbl. Kunernka drmoranuu UCHUILINHE, paboTsI OIK 9’
KOHCITEKTa
JIEKITHH.
NsyueHue
OCHOBHOM M
411 4.11. ®dnoranuoHHbBIE " T1K-4, T1IK-5,
JIOTIOJIHUTEIBHOI
peareHTsl, HX HTEDATYDEL 10 Kontponbhas TK-12,
KinaccupuKalys, Ha3HAYCHUE Paryp pabota Ne 4 TK-19,
% JIHACIUTIINHE,
1 ME-XaHU3M JCHCTBUS OIIK-9
KOHCITEKTa
JICKIUH.
Uzyuenne
OCHOBHOM U
. I1K-4, TIK-5,
412 4.12. ®noTtauroHHbIE JIOTIOJHUTEIbHON
MAIlHHBI, UX Kiaccudukarms JIUTEPATypPBI MO Kontponbnas TK-12,
KOHCT, 1; ust ’ HMCIHATIINHE pabora Ne 4 TIK-19,
PYyKI Ancn > OIIK-9
KOHCIIEKTa

JICKIHH.




413 4.13. ITpakTuka W3zyyenue
MIPUMCHEHUS MaIIuH OCHOBHOM M
Pa3IHIHBIX THIIOB JIOTIOJIHUTEIBHOI
(MexaHnYecKkue JIUTEPATYPHI 110 Kontpobnas
’ pabota Ne 4
ITHEBMOMEXaHHYECKHE, JIHCHHILINHE,
KOJIOHHBIE U JIp.). CXeMbl H KOHCIIEKTa
PEKUMBI PIIOTAIIH JICKITHIH.
Hroro no paszueny 12 | 921 5
5. 5. O0e3BoKHMBaHNE 31
onpoOOBaHNe
Wzyuenne
OCHOBHOM M
5.1 5.1. OO06e3BoxuBaHUE. OIONHUTEIBHOI [1K-4, TIK-5,
Haznauenue orepanuit n KouTtponbHas TK-12,
1 JIUTEPATYPHI 110
00€e3BOKHUBAHUS u uX HCLIHILIHHe pabora Ne 5 TIK-19,
KJIacCU(pHUKAIUs A ’ OIIK-9
KOHCIIEKTA
5 JICKITUH.
Wzyuenue
OCHOBHOM M
5.2 5.2. OmpoGoBanue u . I1K-4, T1IK-5,
JIOIIOJIHUTEIHHOM
KOHTpPOJIb Ha 1 HTEDA-TYDLL 110 KontponbHas [K-12,
oboratuTenbHbIX  (hadpuKax. ;:[nclimm};}:me pabota Ne 5 TIK-19,
Tumsl ¥ Ha3HaUeHUE NPOo ’ OIIK-9
KOHCIIEKTa
JIEKIIHH.
Hroro no pazaeny 2
6. 6. OO6mme cBeneHus 00
000raTUTENBHO-TEXHOJIOTHYECKOM
CHCTEME
Nsyuenune
OCHOBHOM M
6.1 6.1. TexHoyornyeckue . I1K-4, TIK-5,
JIOIOJIHATEILHOMN
CXEMBI: Ka4yeCTBEHHBIC, 1 17 | mwreparvpe: mo KouTponbnas TIK-12,
BOJHO-IIIJJAMOBEIE M CXEMBI ! paryp pabora Ne 6 TIK-19,
JACHUATIINHE,
LT anmnapaToB OITK-9
KOHCITEKTa
JICKITUH.
Wzyuenue
6.2 6.2. VYnpasieHue OCHZ;IHOﬁ "
Ka4yeCTBOM MOJIC3HBIX . I1K-4, TIK-5,
JIOIOJIHUTEIHHOM
HCKOIIAeMBIX TPH UX H00bIUE, KonTponpHas TIK-12,
5 1 1 JUTEPaTypPHI TIO
YCpEeHEHHE  MHHEPaJIbHOTO pabota Ne 6 TK-19,
JIHCLHILINHE,
CHIpbSI B TOPHOM IleXe€ W Ha OIIK-9
N KOHCIIEKTa
00o-ratutensHOH (adbpuke .
JICKITHI.
Nzyuenue
6.3 6.3. Texuomorus OCHOBHOM
ofOoraiieHus YEepPHBIX OIOJTHUTEIILHOM TIK-4, TTK-5,
BeTHEX u eﬂil}f; MeTan'IJ'IOB’ 1 15 }IJ'II/ITG aTypHI 110 Kontponbnas TK-12,
- p ’ ’ patyp paborta Ne 6 TIK-19,
TpeGoBaHus K  KadyecTBY JIHCHHILINHE, OI1K-9
KOHIICHTPATOB U ChHIPBSI. KOHCIIEKTA
JICKIIHH.
Wroro no pazaeny 3 42
Wroro 3a cemectp 36 | 18/61 14,2 JK3aMeH
ITK-4,TIK-
Hroro no nuciuinHe 36 | 18/61 14,2 JK3aMeH 5,ITIK-12,ITK-

19,0I1K-9




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B mnpornecce npenogaBaHusi JUCHMIUTUHBL ««OOOramieHne MoJIe3HbIX HCKOMaeMbIX»»
NPUMEHSIOTCS Pa3INYHBIE BUIbI 00pa30BaTEIbHBIX TEXHOJIOTHH.

JIeKMOHHBIN MaTepuan 3akKkperuiieTcss B XoJe J1alopaTOpPHBIX pPadOT, Ha KOTOPBIX
BBI-TIOJIHSAIOTCSL TPYIIOBBIE WM HMHAMBUAYAJIbHBIC 3aJaHusl MO TMpoineHHon Tteme. I[lpu
MIPOBEJICHUH J1a0OPATOPHBIX 3aHITUNA HCIOJNB3YETCS METOJ KOHTEKCTHOTO OOY4YEHHsI, KOTOPbII
MO3BOJIIET YCBOUTbH MaTepuajl IyTEM BBISBICHMS CBA3CH MEXAy KOHKPETHBIM 3HAHUEM M €ro
MPUMEHEHHUEM.

Ilepenaua HEOOXOAWMBIX TEOPETUYECKMX 3HAHUH M (OPMHUPOBAHHE OCHOBHBIX
MpeJl-CTaBJIEHUH 110 KypCY MPOUCXOIUT C UCIIOIb30BAHUEM MYJIbTUMEAUNHOTO 000PYIOBAHHUS.

1. TpagunuoHHble 00pa30BaTEIbHBIE TEXHOJIOIMM OPUEHTHUPYIOTCS HAa OpraHU3alUio
00pa3oBaTeNbHOTO  MpoOLlecca, MPEANONAralIilyl0 MPAMYI0  TPaHCISALUIO 3HAHUA  OT
Ipenoaa-pareis K CTYACHTY (MIPEUMYILIECTBEHHO HA OCHOBE OOBSICHUTEIbHO-UUIIOCTPATUBHBIX
METO-70B 00y4ueHHs1). YueOHas 1eATeIbHOCTh CTYI€HTa HOCUT B TaKHX YCIOBUSX, KaK MPaBUIIO,
PENpONYKTUBHBIA XapaKTep.

@®opmbl y4eOHBIX 3aHSATHI C UCIIOJI30BAHUEM TPAAUIIMOHHBIX TEXHOIOTHIA:

Wudopmannonnas JeKuus — [OCIENOBATEIbHOE H3JIOKEHHE MaTrepuaja B
JTUCIUIIA-HAPHON JIOTHKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BEpPOANbHBIMH CpPEICTBAMU
(MOHOJIOT MperoaaBaTes).

Cemunap — Oecema mpemogaBaTeNsi U CTYAGHTOB, OOCYXIEHHUE 3apaHee
MOJTOTOBJICH-HBIX COOOIIEHUI 1O KaXXJIOMY BONPOCY IUIaHA 3aHATHA C EAMHBIM JUISI BCEX
MEePEYHEM PEKO-MEHIyeMO# 00s513aTeNbHOMN U IOTOIHUTEILHOM JIUTEPATYPHI.

[IpakTueckoe 3aHsTHE, MOCBSIIEHHOE OCBOEHUIO KOHKPETHBIX YMEHUH U HABBIKOB I10
MPEAJI0KEHHOMY aJITOPUTMY.

2. TexHomoruu mpoOIEMHOTO OOyUYEHUsS] — OpraHu3anus o0pa3oBaTeILHOTO IMpollecca,
KOTOpasi MpernoiaraeT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/IaHUE YUEOHBIX MPOOIEMHBIX
CUTYalUH JUIsl CTAMYJIMPOBAHUS AKTUBHOW MO3HABATEIbHON AE€SATEIbHOCTHU CTYIEHTOB.

®opMbl y4eOHBIX 3aHATHI C UCIIOJIb30BAHUEM TEXHOJIOTUH MPOOIEMHOI0 00YUEeHHUS:

[IpoGnemHas nekmuss — UW3IOXKEHHWE MarepHuana, IMpeanoyiaralonee MOCTaHOBKY
NpOOJIEMHBIX W JMCKYCCHOHHBIX BOIIPOCOB, OCBELICHHE pA3IUYHBIX HAyYHBIX I0JXOJIOB,
aBTOPCKHME KOMMEHTApUU, CBSI3aHHBIE C PA3NMYHBIMU MOJEISMHM HHTEPIpPETAllUU U3y4aeMoro
MaTepuaia.

Jlekiuss «BABoem» (OWMHaApHas JieKHMs) — H3JIOXKEHHEe MaTepuaira B ¢opme
JTUAJIOTMYECKOT0 OOIleHusl JABYX IMpernojaBaTeniell (HampuMmep, PEKOHCTPYKIUS Jauajora
MpeICTaBUTENCH pa3TUIHBIX HAYYHBIX [IKOJI, KY4EHOTOY» U «IIPAKTHUKa» U T.I1.).

[IpakTnueckoe 3aHaTHe B (GopMe NpPaKTHKyMa — OpraHu3anus ydeOHOW paboThl,
HaNpaBlieHHAs Ha peIIeHHe KOMILUIEKCHOW y4eOHO-TI03HaBaTeNbHOU 3a]aud, TpeOyromeid oT
CTyJICHTa IPUMEHEHUS KaK HAYIHO-TEOPETUUECKUX 3HAHUM, TaK U TPAKTUICCKUX HABBIKOB.

[IpakTHyeckoe 3aHATHE HA OCHOBE Kelc-MeTo/1a — 00yueHHe B KOHTEKCTE MOACTUPYEMOit
CUTYAIIH, BOCTIPOU3BOISIICH peaTbHbIC YCIOBUS HAYYHOU, TPOU3BOACTBEHHOM, OOIIIECTBEHHOM
nesrenbHOCTH. OOyuaronyecss JOJDKHBI MPOAHATM3UPOBATH CHUTYAllMIO, Pa3o0paTbcs B CYTH
npo0iieM, MPeUI0KUTh BOZMOXKHBIE PEIIeHUs U BBIOpaTh Jyuliee u3 HuX. Kelicel 6a3upyrorcs Ha
pearbHOM (DaKTHUECKOM MaTepHalie UiH ke MPUOIMKEHbI K peaTbHOU CUTYaIlHH.

3. UrpoBble TeXHOJIOTHH — OpraHU3aIys 00pa30oBaTEIBHOTO MpoIlecca, OCHOBaHHAs Ha
PEKOHCTPYKIIUU MO/IEJIEH MOBEICHUS B paMKaX MPEIJI0KEHHBIX CLIEHAPHBIX YCIOBUH.

®opMbI yIEOHBIX 3aHATUH C UCTIOJIb30BAHUEM HUTPOBBIX TEXHOJIOTHH:

VYuebnas urpa — (opmMa BOCCO3AAaHUS MPEIMETHOTO U COLMAIBHOTO COAEPIKaHUSI
Oyny-meil mpodecCHOHANBHON AEsTeNbHOCTH CHENHMATUCTa, MOJEIUPOBAHMS TAaKUX CHUCTEM
OTHO-ILIEHUM, KOTOPBIE XapAKTEPHBI JJIs1 3TOM JeATEIbHOCTH KakK LIeJIOTO.



JlenoBas urpa — MOJICIMPOBAHUE PA3TMYHBIX CUTYAIIHid, CBI3aHHBIX C BBIPAOOTKOM U MPUHATHEM
COBMECTHBIX pEIIEeHUH, OOCYKIEHHEM BOIPOCOB B PEKUME «MO3TOBOIO ILITYp-May,
PEKOHCTPYKIMEH (PYHKIIMOHATBHOTO B3aUMO/ICHCTBHSA B KOJIJICKTHBE H T.I1.

PoneBas urpa — umHTalUs WIM PEKOHCTPYKLUS MOJEIEH pPOJIEBOTO IOBEIEHUS B
IIPE-JI0KEHHBIX CLIEHAPHBIX YCIIOBUSX.

4. TexHONOruK MPOEKTHOro OOy4eHMsI — OpraHu3alys 00pa30BaTENBHOIO Ipolecca B
COOTBETCTBUHM C JITOPUTMOM IIOATAITHOTO PELICHUs MPOOJEMHOHN 3aJa4d WM BBIIOJIHEHUS
yueOHOro 3ajgaHus. IIpoekr  mpeamosnaraeT  COBMECTHYIO  y4eOHO-IIO3HABaTEIbHYIO
JesITeb-HOCTh TPYIMIBI CTYACHTOB, HANPAaBICHHYIO HAa BBIPAOOTKY KOHIICTILIUH, YCTAHOBJICHUE
nenel u 3aaay, GopMyJIMpPOBKY OKUAAEMBIX PE3Y/IbTAaTOB, ONPEAEICHUE IPUHLUIIOB U METOJUK
pe-IIeHus] TOCTaBJICHHBIX 33/a4, IJIAHWPOBAaHHE XoJa paboThl, TOUCK MJOCTYHHBIX U
ONTUMAJIb-HBIX PECYPCOB, MO3TAIHYIO pPealu3alMio MjaHa padoThl, IPE3EHTALMIO Pe3yJIbTaToOB
paboThI, X OCMBICIIEHUE U PE(IKCHTIO.

OCHOBHBIE TUIIBI IPOEKTOB:

HccnenoBaTenbCKUil TPOEKT — CTPYKTypa NpuOImkeHa K ¢Gopmary HAy4dHOTO
UCCIIe/10-BaHUs ([I0Ka3aTeIbCTBO AKTYaJIbHOCTH TEMBI, OIpEJesIeHHe Hay4dHOH IpoOiieMsl,
npeaMera U O0bEKTa HCCIEAOBAaHUA, LieJied W 3a/lady, METOJO0B, MCTOYHHKOB, BBIIIBUKEHUE
TUIO0TE3bl, 000011IeHUE Pe3yTbTAaTOB, BBIBOIbI, 0003HAUYEHUE HOBBIX ITPOOIIEM).

TBopueckuil mpoekT, Kak MpaBUJIO, HE UMEET AETAIbHO NPOPAOOTAHHOM CTPYKTYpHI;
y4eOHO-TI03HaBaTeIbHas JEATEIbHOCTh CTYAEHTOB OCYILECTBIIETCS B paMKax pPaMOYHOIO
3a/laHus, MOAUMHSACH JIOTUKE U MHTEPECaM YYaCTHUKOB MPOEKTA, XKaHPy KOHEYHOI'O pe3yiib-TaTa
(razera, GuUIBM, IPA3AHUK, U3JAHUE, IKCKYPCHUS U T.I1.).

WudopManMoHHBI MPOEKT — y4eOHO-TIO3HABATENbHAS JICATEIBHOCTE C  SIPKO
BBIP@KEH-HOM  3BPUCTUYECKOM HAaNpaBIeHHOCThIO (MOMCK, OTOOp M  CHCTEeMaTH3alus
MH(pOpMaLlUU O KAKOM-TO OOBEKTE, 03HAKOMJIEHHE YYaCTHUKOB MPOEKTa C 3TOM MH(popMaluen,
ee aHaJIM3 U 00001IeHHE [T TIPe3eHTaluu 0oJiee IMUPOKOH ayIuTOpUn).

5. InTepakTBHbBIE TEXHOJIOTHMH — OpraHu3alus 00pa30BaTeIbHOrO Mpolecca, KOTO-past
IIpeIoiaracT akTUBHOE U HEJIMHENHOE B3aUMO/IEHCTBUE BCEX YUACTHUKOB, JTOCTH)KEHHE HA ATON
OCHOBE JIMYHOCTHO 3HAYMMOIO Il HHUX oOpa3oBaTelbHOTrO pesynbrara. Hapsny co
CHEIUAIN3UPOBAaHHBIMU  TEXHOJOTMSAMH  TakOro  poJa  INPUHIUIN  HUHTEPAKTUBHOCTH
IPOCJIEKUBAETC B OOJIBIIMHCTBE  COBPEMEHHBIX  00Opa30BaTENbHBIX  TEXHOJIOTHH.
WHTEepakTUBHOCTH MOAPA3yMEBAET CYOBEKT-CYyOBEKTHBIE OTHOILIECHHS B X0€ 00pa30oBaTeIbHOIO
npolecca 1, Kak cieicTBre, GopMHpoBaHHE caMOpa3BUBaroLIeiicss HHPOPMAIMOHHO-PECYPCHOM
CpeJBl.

@®opMbl y4eOHBIX 3aHATHH C HCIOIb30BAaHUEM CIEIMATU3UPOBAHHBIX MHTEPaK-TUBHBIX
TEXHOJIOTHU:

Jlexuusi «0OpaTHON CBS3M» — JIEKIUSA-TIPOBOKAIMs (M3JI0KEHUE MaTepHualia ¢ 3apaHee
3aIIaHUPOBAHHBIMU omnokamn), nexkuus-oecena, JEKIUA-TUCKYCCHs,
JEKIUA-TIPECCKOH(PEPEHITHSI.

CemuHap-IMCKyccusi — KOJUIEKTUBHOE OOCYXKIEHHE Kakoro-iubo CIIOpHOTO BOIpOCa,
npoOsieMbl, BBISIBJICHME MHEHUM B rpymne (MEeXIpyHrnoBOM JWajor, JTUCKYyCCHS Kak
CIIOp-/IUAJIoT).

6. HubopmManMoOHHO-KOMMYHUKAIIMOHHBIE  OOpa3oBaTeNbHBIE  TEXHOJOTUH  —
opra-Hu3aius o0pa3oBaTeIbLHOIO MPOLEcCca, OCHOBaHHAs HA MPUMEHEHUH CIEUATU3UPOBAHHBIX
MPOrPaMMHBIX CpeJl U TEXHUUECKUX CPEJICTB paboThI ¢ HH(OpMaLIKEH.

@opmMbl Y4eOHBIX 3aHATHH C MCHOJB30BAHUEM HH(POPMAIMOHHO-KOMMYHUKAIIHOHHBIX
TE€XHOJIOTUH:

Jlexuus-Bu3yanu3anus. — H3JI0KEHUE COJEP)KaHUs CONPOBOXKIAETCS Ipe3eHTaluein
(IemMoHCTpanuel yueOHbIX MaTepraoB, PEACTABIECHHBIX B PAa3JIMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WUTFOCTPATHBHBIX, TPa)UuECKHX, ayIU0- U BUACOMATEPUAIIOB).

[IpakTnyeckoe 3aHsATHE B (OpME MpPE3EHTAUUM — IPEACTaBIECHUE pPE3YIbTaTOB
IIPOEKT-HOM MJIM UCCIIE0OBATEIbCKOM AEATEIbHOCTU C MUCIOJIb30BAHUEM CIEUAIN3UPOBAHHBIX
TTNO-TNAMMHRKIX CheTT.



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

7 OneHOYHBIE CPeACTBA AJIsl IPOBeeHH s IPOMEKYTOYHOM aTTeCTAMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAHYecKOe M MHPOPMAIMOHHOE 00ecnedyeHue JUCIUITIMHBI (MOTYJIs1)

a) OcHoBHasl TUTEpaTYypa:

1. ABnoxus, B.M. OcHOBBI 000TaIlCHHUs TOJIE3HBIX HCKOIIAEMBbIX : Y4COHUK : B 2 TO-Max /
B.M. ABnoxuH. — 4-e usn., ctep. — Mocksa : ['opHas kuura, [0. 1.]. — Towm 2 : Tex-Homoruun
oOoramenus moJie3Hbix uckomaeMolx — 2017. — 312 ¢. — ISBN 978-5-98672-465-2. —Pexum
noctyna: https://e.lanbook.com/book/111337

2. JHeroms, E.IO., HlaBakynea, O.Il. OOoramieHue TMOJE€3HBIX HCKOMAEMBIX
[DnekTpoH-HBIA pecypc] : yueOHoe mocobue / MI'TY. - Marauroropck : 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
/NTykunaK.U., SAxymkusaB.I1., MyknakosaA.H. - M.: HULl UTH®PA-M, 2016. - 224 c. .- Pe-xxum
nocryma:  http://znanium.com/catalog.php?bookinfo=501567 - 3arn. c¢ oakpana. —ISBN
978-5-16-010748-6.

0) lonmotHuTEIBHAS TUTEPaTypa:

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

2. Kapmasun, B.B. MarautHele, 3JEKTPHUECKUAE U CIIEIUATBHBIE METOJBI 00OTAIICHUS
TOJIC3HBIX MCKOMAaeMbIX : yueOHuK : B 2 Tomax / B.B. Kapmasun, B.W. Kapmazun. — 3-e u3n.,
crep. — Mocksa : ['opnas kuwura, [6. 1.]. — Tom 1 : MarHuTHbIE U SJEKTPUUECKUE METOJIBI
oOoramenus mone3Hbx nckonaemMorx — 2017, — 672 ¢. — ISBN 978-5-98672-458-4. — Pexum
noctyna: https://e.lanbook.com/book/111394

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

4. M.B.. BepxotypoB I'paBUTalinOHHBIE METO 1Bl OOOTAIIEHHs: Y UeOHUK JJIs By30B. — M.:
N3n-Bo MAKC-IIpecc — 2006.

5. A6pamoB A.A. TlepepaboTka, oboraiieHre 1 KOMIUIEKCHOE UCTIOIb30BaHUE TBEP-IBIX
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9 MaTepuajibHO-TeXHHYECKOe o0ecnevyeHne TUCIHILTHHBI (MOIYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecreueHUe AUCHUIUINHBI BKIIIOUAET:

MarepuanbHO-TEXHHUECKOE 00ecIieueHUe JUCIUTUINHBI BKIIIOUACT:

Tun u Ha3zBanue ayautopuu OcHalleHUE ayAUTOPUH

JlexuvoHHas ayautopus MynbTUMEAUNHBIE CpPEACTBA XPAaHEHMs, Iepetadu |
npezcTaBieHus HHGopMau

JlaGoparopusi MexaHumdeckux wucnbiTanuii 1. JlaGoparopHasi ycTaHOBKa IIEKOBOH
JPOOHIIKH;

2. JlabopaTopHasi yCTaHOBKA MEXaHUYECKOTO BCTPSAXUBATEIIS;

3. JlabopaTopHasi yCTaHOBKa LIapOBOM MEJIbHUIIBL;

4. JlabopaTopHas yCTaHOBKA MEJIbHUIIBI C BPAIIAIOIIECICS OChIO;

5. JlabopaTopHas ycTaHOBKa MHEPLIMOHHOT'O I'POXO0Ta;

6. CrangapTHbIil HAOOp CHUT;

7. JlaboparopHas ¢ioTalliOHHAs MaIlIHa;

8. JlaGopaTopHbie rPaBUTALIMOHHBIE arraparsl (otrcamounas MalIlIlHa,
KOHIIEHTPALMOHHBIN CTOJI, BUHTOBBIE CENapaTophl);

9. JlaGopaTOpHBIil MAarHUTHBIH Cemaparop.

AymuTopun ISl CaMOCTOSITENIbHOW pabOThl: KOMIBIOTEPHBIE KJIACCHI; YUTAJIbHBIE 3aJIbl
oubmuorekn IlepconanpHbie KoMmmbOTephl ¢ akeroM MS Office, Beixogom B UHTepHET 1 ¢
JIOCTYIIOM B 3JIEKTPOHHYIO MH(POPMAITMOHHO-00pa30BaTeNIbHYIO Cpely YHUBEPCUTETA

[lomemenne s XpaHeHuss U OPOQUIAKTHYECKOrO OOCITYXHBaHUS  y4yeOHOIo
obopynoBanust Illkapel ans XpaHeHus y4eOHO-METOAMYECKOW JOKYMEHTAalMM, Yy4eOHOro
000pyI0BaHUs ¥ Y4€OHO-HATJIAIHBIX TTOCOOUH.
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[Ipunoxenue 1

6 YueOHO-MeTOAMYECKOE o0eceYeHrne CAMOCTOSITEIbHOM PadoThHI 00y4al0IMXCs

[To mucrummae «OborameHue MoJe3HbIX NCKOMAeMbIX » MPEeIyCMOTPeHA aAyAUTOPHAS H
BHEAyJIMTOPHAsl CAaMOCTOsITeNIbHAsA paboTa 00yJaromuxcsl.

CamocrosrenbHas paboTa CTyI€HTOB IIOCTPOEHA TAaKUM 00pa3oM, YTO B Ipolecce padoTh
CTYJEHTBI 3aKPEIUISIOT 3HAHUS, MTOJIYYSHHbIE B MPOIIECCE TEOPETUUECKOT0 00YUEHHSI, TEM CaMbIM
dbopMupyroT podecCHOHALHBIC YMEHHS 1 HABBIKU.

B npomecce u3yueHHs IUCHMILIUHBI OCYIIECTBISETCS TEKYIIMH W MEepUOJUYECKUIN
KOHTPOJIb 32 pe3yJbTaTaMU OCBOCHHUS y4eOHOro Kypca. Tekymui KOHTPOJb OCYIIECTBIISETCS
HEIMOCPEJICTBEHHO B MPOIECCE YCBOCHUS, 3aKpeIICHHs, 0000IIEHUS U CUCTEMAaTH3aluU 3HAHUMH,
YMEHH, BJIaJICHUSI HABBIKAMU M TIO3BOJISIET OMEPATUBHO JMATHOCTUPOBATH M KOPPEKTUPOBATH,
COBEpIICHCTBOBATh 3HAaHHWS, YMEHHUS M BIIQJICHUE HABbIKAMHU CTYAEHTOB, OOecleynuBacT
CTUMYJHPOBAHUE W MOTHBAIUIO WX JICSITCIBHOCTH HAa KaXJIOM 3aHITHH. TEKYIIMA KOHTPOIb
ocyliecTBIsieTcss B GopMe yCTHOTO orpoca (codece1oBaHus ).

[lepponnueckuii KOHTPOJb 1€Jb KOTOPOro OOOOIIEHHE M CHUCTEMaTH3alMs 3HAHHM,
npoBepka d(H(PEKTUBHOCTH YCBOCHUS CTYACHTAMU OIPEIEJICHHOIO, JIOTUYECKH 3aBEPIIEHHOTO
colepKaHus y4eOHOrOo Marepuajga OCYIIECTBIAeTCS B (opMe 3ammThl J1abOpaTOPHBIX,
KOHTPOJIbHBIX PaboT.

O1ieHOYHBIE CPENICTBA TSl TPOBEJCHUS TEKYIIEeH aTTecTaluu

Tecmul 012 camonposepku:

Bapuanm Ne 1.

1. Yto Ha3bIBaeTCsi 000ralieHueM IO0JIe3HbIX HCKONAeMBbIX?

1. D10 mporecchl XUMUYECKOTO pa3eIeHNs MUHEPAJIOB.

2. DTO mpoIecChl MEXaHMYECKOTO pa3JieieHuss MUHEPAJIoB 0e3 M3MEHEHUsS XUMUYECKOTO
COCTaBa ChIPhA.

3. DTO OKHMCIHUTEIBbHO-BOCCTAHOBUTEIBHBIE MPOLIECCHI 32 CYET YaCTUYHOTO WJIM MOJIHOTO
Nepexo/ia AJIEKTPOHOB OT OJIHUX aTOMOB K JIpYTUM.

4. DTO npouecchl U3MEHEHUS CTPYKTYPbl, MUHEPAJIBHOTO, @ MHOT'/1a 1 XUMUYECKOT'O COCTaBa
TOPHBIX ITIOPOJI B 36MHOM KOpe.

2. KonuenTparom Ha3bIBaeTcs ...

1. mpoayKT, B KOTOPOM MaccoBasi JA0JIsI MOJIE3HOT0 KOMIIOHEHTA 3HAaYMTENBHO BBIIIE, YEM B
HCXOIHOM pyXe;

2. IPOAYKT, B KOTOPOM MaccoBasi J0JIsl MOJIE3HOT0 KOMIIOHEHTa HUXE, YeM B MCXOJIHOM
pyze;

3. MPOIYKT, B KOTOPOM MaccoBasi JOJsl MOJIE3HOIO0 KOMIIOHEHTa BBIIIE, YEM B HCXOJIHOM
pylie, HO HIKE, YEM B KOHILIEHTPATE;

4. IPOJIYKT, B KOTOPBIN BBIACISICTCS OOJBINAs 4aCTh MHUHEPAJIOB BMEIIAIOIICH MOPOIBI 1
BpPEIHBIX ITPUMECEH.

3. Cxema nenu anmnaparos NOKa3bIBaeT...

1. mepedyeHb M MOCIEAOBATENBHOCTh TEXHOJIOTMUYECKUX MPOLECCOB U ONepaluid, KOTOPbIM
MOJIBEPraeTcs MOJIE3HOE UCKOIAEMOE;

2. KOJMYECTBEHHBIC MTOKA3aTeIN 000TalleHus A1 KaKI0W OrepaIuy 1 MpoayKTa;

3. KOIMYECTBO BOABI, 100aBIIIEMOE B OIPE/ICTICHHbIE ONEepaly U IPOJYKTHI O0OTaIlleHNUS;

4. myTH CIIEOBAHMS TOJIE3HOTO HMCKOMAEMOTO M MPOIYKTOB OOOTAIICHHS C YCIOBHBIM
M300pakeHHE anmaparoB.

4. CTteneHb KOHLIEHTPALMHU NOKA3bIBAeT:

1. Bo ckonbKO pa3 Macca KOHIIEHTPAaTa MEHbILIE MACChl ChIPbS, U3 KOTOPOTO OH MOJIYYEH;

2. Bo ckonmbko pa3 mMaccoBasi JoJisi KOMIIOHEHTAa B KOHIIEHTpaTe OOJbIIE MAcCOBOU JOIH
3TOr0 KOMIIOHEHTAa B UCXOJIHOM PYE;

3. Kakas 011 IEeHHOr0 KOMITOHEHTA IepeIlia B XBOCTHI;

4. CteneHb MpUOIMHKEHUS PEabHOTO Mpoliecca 000TalleHHs K HIeaTbHOMY.



5. YTo noka3piBaeT BHINMYKJIAs XaPAKTEPUCTHKA KPYMHOCTH MO ILTIOCY?

1. B mpo6e npeobitaaroT KpyIHbIe 3epHa.

2. B mpo0Oe npeobnagaroT MeIKue 3epHa.

3. B mpoGe paBHOMEpPHO pacnpe/eieHbl KPYITHbIE U MEJIKUE 3EpHA.

4. B npoOe npeobagaroT MTamebl.

6. KakoBo Ha3HayeHHMe oONepaluM MpPeIBAPUTE]LHOI0 TIPOXOYEHHS B cXeMax
PYAONOATOTOBKHU?

1. JI511 KOHTPOJISI KPYITHOCTH APOOIEHOT0 MPOIYKTA.

2. 1514 nojty4eHus: TOBapHOTO MPOAYKTa 3aJaHHON KPYITHOCTH.

3. Jlns pa3aeneHus 4acTHl], UMEIOIUX Pa3inyius B TBEPIOCTH UIU (POpPME KYCKOB.

4. ]lna OTHENEeHUS TOTOBOTO MO KPYIMHOCTH MPOAYKTa OT MCXOJHOIO MaTepuaa,
MOCTYTMAIOIIET0 Ha APOOICHHE.

7. Jasi  rpoxoyeHHs] KPYNHOKYCKOBOI0O  MaTepHaja  IpPeHMYIIeCTBEHHO
HCMOJIB3YIOTCS. ..

1. KOJIOCHUKOBBIE PEIIETKHU.

2. TUCTOBBIE pemIéra.

3. IPOBOJIOYHBIE CETKH.

4. nyroBbl€ CUTA.

8. IIpu kakoM ycsi0BUH 3(pPeKTUBHOCTH TPOXOYEHHS PABHA HYJIIO?

1. ComepxaHuie OTCeBAaEMOIo Kilacca KpYMHOCTH B MCXOJHOHM pyle PaBHO COJEP>KaHUIO
OTCEBAEMOT0 KJIacca B HAaJPEUIETHOM IPOAYKTE.

2. ConeprxaHue OTCEBAEMOr0 KJlacca KPYIMHOCTH B HAAPEIIETHOM MPOAYKTE PaBHO HYIIIO.

3. ConeprkaHue 0TCEBAEMOro Kjlacca KpyImHOCTH B UCXOAHOU pyae paBHO 100%.

4. ConeprkaHue 0TCEBAEMOro KJ1acca KpyIHOCTH B HaApeleTHOM poaykre pasHO 100%.

9. B yeM cymHOCTH mpouecca ApodJieHus?

1. Paznenenue ChImy4nx MaTepuaioB Ha KIacChl KPYMTHOCTH.

2. Paznenenue moyie3HBIX UCKOIMAEMBIX IO/ IEHCTBHEM BHEIIHUX CHJI, TIPEOI0JICBAIOIINX
BHYTPEHHUE CHUJIBI CLHETUICHUS] MY YaCTUIIAMHU.

3. Otnenenrie OCHOBHOW MacChl BMENIAIOMIEH MOPOJBI OT MCXOMHOW PYABI IMepell TOHKUM
U3MEJIbYCHHUEM.

4. Jlo3upoBaHWE W CMEIIMBAaHHE PA3IMYHBIX 10 KAUeCTBY ITOJIE3HBIX HMCKOMAEMBIX IS
MOBBIIIEHUS OHOPOJIHOCTH KaUeCTBEHHOTO COCTaBa PY/I.

10. Yo noka3pIBaeT creneHb ApodaeHusi?

1. Bo ckonbko pa3 pa3Mep OTBEPCTUH MpeAbLAyIIero cuta OoJiblle pa3Mepa OTBEPCTUH
MOCIIEAYIOLIETO CUTA B CTAHAAPTHOM HabOpE CHUT.

2. Bo CKOJIBKO pa3 KPYMHOCTh IPOOJIEHOTr0 MPOYKTa OOJIBIIE pa3Mepa pa3rpy30uHOM enu
JPOOHIIKH.

3. Bo ckosibKO pa3 KpyImHOCTh KYCKOB JAPOOJIEHOTO MPOJYKTa MEHbIIE KPYITHOCTH KYCKOB,
MOCTYTAIOIINX Ha APOOJICHHE.

4. Bo CKOJIBKO pa3 KPYIMHOCTh KYCKOB JAPOOJIEHOTO MPOAYKTa O0JIbIIe KPYITHOCTH KYCKOB,
MOCTYTAIOIINX Ha APOOJICHHE.

11. B MeibHMIIaX caMOU3MeJIbYCHHUS] M3MeJIbYaloleil cpeaoii ABJIAIOTCS:

1. cranpHBIE CTEPKHMU.

2. CTaJIbHBIE WU YyTYHHBIE IIAPHI.

3. pyAHas «rajs».

4. KpynHbIE KYCKHU PY/BIL.

12. Kakoii u3 nepe4yucjJeHHbIX MPOIEeCCOB He OTHOCUTCS K TPABUTALMOHHOMY METONY
ob0oramenus?

1. oTcanka

2. KOHLIEHTpalus Ha CTOJIAX.

3.000raieHue B TSHKEIbIX CYCIEH3HUSX.

4. o0oraiieHue 1o TPEeHHIO.

13. O6s1acTh NpUMEHEeHUsI KOHIEHTPAUMOHHBIX CTOJIOB.



1. JIna oboramieHus 30J0TOCOAEPIKAIIMX IMECKOB M TOHKO M3MEIbUYEHHBIX PYI PEAKHX
METaJIJIOB KPYMHOCTBIO MEHee 3 MM.

2. My oborameHus yriieid KpymHocTsio 250-0,5 mwm.

3. st oborameHus py1 YepHBIX METALTIOB KpymHOCThIO 50-0,2 MM.

4. lnst oborameHus cyab(GUIHbIX Pyl IBETHBIX METAJIOB.

14. CymHocTh npouecca neHHou gaoranuu.

1. T'unpodunbHbIe YaCTUIBI 3aKPETUISIIOTCS Ha BO3AYIIHBIX Iy3bIPhKaX M BCIUIBIBAIOT HA
MOBEPXHOCTh, TUAPO(HOOHBIE YACTHUIIBI OCTAIOTCSA B 00bEME MYJIbIIBL.

2. I'mapodoOHBIe YacTUIBI 3aKPEIUIIOTCS Ha BO3YIIHBIX MY3bIPhKAaX M BCIUIBIBAIOT HA
MOBEPXHOCTh, TUAPODUIHHBIE YACTUIBI OCTAIOTCS B 00bEME MYJIBIIBI.

3. T'unpodoOHbIe ¥ THAPOPHUIBEHBIE YACTULBI 3aKPETUISIOTCS HA BO3AYIIHBIX MY3bIPbKAaX H
BCIUIBIBAIOT HA TOBEPXHOCTb.

4. T'mapodoOHbIe U THAPODUIBLHBIC YACTUIIBI OCTAIOTCS B 00HEME MTYJIBITEI.

15. OcHOBHBIM (U3HYECKHM CBOICTBOM MHHEPAJIOB, ONpPeleAIIUM BO3MOKHOCTh
MATHUTHOTO 000raleHusi, ABJISETC:

1. YaenpHas MarHuTHasi BOCIIPUUMYHBOCTb.

2. AusnexTpudeckasl MpOHUIIAEMOCTb.

3. JlromuHecueHnus (X0I0qHOE CBEUCHHUE).

4. TpubosneKkTpruecKuii 3 PexT.

Bapuanm Ne 2.

1. esab10 000raTUTEIBLHBIX MPOLECCOB SABJISIETCS:

1. Bpigenenue MeTauioB M3 XUMHUYECKUX COCAMHEHUNW U OTJEIEHHE HEMETaNIMYEeCKUX
KOMIIOHEHTOB.

2. OuncTKa METAJIJIOB OT HEXKEIATEIbHBIX TPUMECEH.

3. OraeneHue NOJE3HBIX MUHEPAJIOB OT BMELIAIOUIEW MOPOJBI U BPEAHBIX NPUMECEN U
MOJIyUeHUE KOHIIEHTPAaTOB, IO CBOEMY KauecTBY YAOBJETBOPSAIOIIMX TpeOOBaHUSAM
MOCIIEAYIOIUX NTEPENETIOB.

4. U3BneueHue OTAEIBHBIX COCTABISIIOIIMX TBEPAOrO0 MaTepuaga € IOMOIIbIO
pacTBOPUTEIIS.

2. lleHHBIM KOMIIOHEHTOM Ha3bIBaeTCH:

1. CkomieHue Nnone3HbIX UCKOMAEMBIX B 36MHOM KOpE.

2. DIeMeHT WM MNPHUPOJAHBI MHHEpal, ¢ LeNbl0 MOJYyYeHHs KOTOPOro J0ObIBaeTcs
II0JIE3HOE MCKOIIAEMOE.

3. IlpupomHoe  XuMHUYeCKOe coeAMHEHHME, oOpasymoolieecs MpU  Pa3IUYHBIX
(U3UKO-XMMUYECKHUX Tpolieccax, MPOTEKAIOUINX B IITyONHAX U HA MOBEPXHOCTHU 3EMIIH.

4. DneMeHTh! WK IPUPOAHBIE MUHEPAJIbl, KOTOPbIE YXYAIIAal0T KaueCTBO KOHIIEHTPATOB.

3. P peKTHBHOCTH 000ralleHUs XapaKTepu3yerT...

1. MOJTHOTY OT/ENIEHUsI MEJIKOTO MaTepHala OT KPYIHOTO.

2. N3BJIEYEHNE TPAHUYHOIO KJIacca KPYITHOCTH B CJIMB WJIU B IIECKHU.

3. 1010 IIEHHOTO KOMIIOHEHTA, MepelIe/IIero B KOHIIEHTPAT U3 UCXOTHOU PY/IbL.

4. cTeneHb NPUOIMHKEHUS peaslbHOTO Mpoliecca 000raleHNs K HaeaIbHOMY.

4. BoaHo-11aMoBasi cXxeMa MOKAa3bIBAET:

1. [yt cienoBaHusl MOJIE3HOTO HMCKOMAEMOTO M IMPOJYKTOB OOOTAlIEHHsI C YCIOBHBIM
1300paKeHHEM arnaparos.

2. IlepeueHb U MOCIENOBATENIBHOCTh TEXHOJIOTHUYECKHUX MPOLIECCOB U ONEpaii, KOTOPBIM
MOJIBEPIaeTcs MOJIE3HOE UCKOMAaeMoe.

3. KonnuecTBeHHbIE MTOKa3aTeIN 000TaIleHUs IS KaKJJ0U ONepaluy U IPOTyKTOB.

4. KonnuecTBo BOJBI, J00ABISIEMOE B OTJEIIBbHBIE ONEPALUU U TPOAYKTHI.

5. Kakass M3 mnepe4ymncJeHHbIX ONepanuii He OTHOCHTCS K IOATOTOBHTEIbHBIM
npoueccam ooorameHus?

1. ApoGiienue.

2. I'poxoueHnue.



3. Ycpennenue.

4. O4yncTKa CTOYHEIX BOJL.

6. UTo noka3biBaeT TOUYKA NMepecevyeHUusi CYMMAPHOH XapaKTePUCTHKH «I10 ILTICY» C
ocbI0 abcuucc?

1. Pazmep makcuManbHOrO Kycka B Ipooe.

2. Pa3mep MUHUMAaJIBHOTO KycKa B pooe.

3. CpenneMenuaHHbIN pa3Mep.

4. Cpennuii nuamMeTp Kycka.

7. JO0CTOMHCTBOM IITAMIIOBAHHBIX (JIUCTOBBIX) pellleT SIBJIAETC:

1. [TpoAOMKUTENBHBINA CPOK CITYKOBI M TTIOCTOSTHHBIA pa3Mep OTBEPCTHIA.

2. bosbias mI0MAaah «GKUBOTO CEUCHUSI.

3. Manas miona/ib «GKUBOrO CEUEHUS».

4. BeIcTpbIil U3HOC, Pa3pbIB U CMEILEHUE ITPOBOJIOYEK.

8. ®opmyua pis pacyera 3PPeKTUBHOCTH IPOXOYECHHS:
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9. Yem ompeaensiercsi TIJaBHbIM 00pa3oM KOHe4YHAasl KPYNHOCTH JAPOOJIEHOro

npoaykra?

1. PazmMepom BKpaIIieHHOCTH 3€PEH MOJIE3HBIX MUHEPAIIOB.

2. Kpenoctsio pysl.

3. MaccoBoii 10J1€ei [IeHHOTO KOMITOHEHTA B PY/IE.

4. KpynmHOCTBIO HCXOJHOU PYABI.

10. Kakum 00pa3oM npoucXoauT npouecce Apod/aeHnsi B KOHYCHBIX ApoOouaIKax?

1. 3a cyeT IMHAMUYECKOTO BO3JEHCTBUS pOTOpA.

2. 3a cueT pa3aBiIMBaHUS MEXIY JBYMs ILIUTAMU.

3. 3a c4eT HKCLEHTPUYHOIO IBUKEHUS BHYTPEHHETO KOHYCA.

4. 3a cuet 3aXBaTbIBaHUS 3yObSIMH U pacKalbIBaHUS 10 TPeOyeMoil KpyIHOCTH.

11. IlonsiTHE O TUAPABINYECKOH KIacCH(PUKANMH.

1. Ilponiecc pa3neneHuss cMECH MUHEPAJIbHBIX 3€pPEH Ha KJIACChl KPYMHOCTH MO CKOPOCTSIM
OCaXJEHUs B BOJHOM CpeE.

2. Ilponecc pa3aeneHusi cMeCH MUHEPAIbHBIX 3€PEH Ha KJIACChl KPYMMHOCTH 10 CKOPOCTSM
OCaXJEHUs B BO3IYLIHOU Cpele.

3. IIpouecc pa3neneHus cMeCH MUHEPAJIbHBIX 3€pPEH Ha KIJIACChl KPYIMMHOCTH MPU MOMOIIH
IIPOCEUBAIOLINX TOBEPXHOCTEN.

4. Tlponecc paznesieHuss CMECH MHUHEpPaJIbHBIX 3€peH IO IUIOTHOCTU B BOJHOW cpele,
MyJbCUPYIOLIEH OTHOCUTENBHO Pa3eiIeMOl CMECH B BEPTUKAIbHOM HalpaBJICHUH.

12. IIpouecc pa3eieHUs YACTHIL B TAKeJbIX cpeaax (CycneH3usix) NPOUCXOaUT:

1. ITo NIOTHOCTH YaCTHIL.

2. ITo ckopoCTsIM MaJIeHUs1 YaCTHIl B CpeIe.

3. I1o xpynHOCTH YacCTHLL.

4. Ilo popme wactwil.

13. I''taBHBIM JOCTOMHCTBOM (PJIOTALIMOHHOIO METOAa 000TaleHHs ABJISCTCS:

1. Huzkuii pacxop 3JIEKTPOIHEPTHUH.

2. IIpocToTa Mpon3BOICTBEHHOTO KOMILJIEKCA.

3. OTHOCHTENBbHAS NEIMIEBU3HA TIOJIYyYCHHS KOHIIEHTPATOB.



4. YHUBEpCalbHOCTh, BO3MOKHOCTD Pa3JIeIEHUs TIOOBIX MUHEPAIbHBIX KOMITJIEKCOB.

14. B kakux noJisix NpoucxXoauT MArHUTHAS cenapanus?

1. B anexkTpuyecKux mnossx.

2. B HEOTHOPOAHBIX MATHUTHBIX MOJISIX.

3. B 01HOpOAHBIX MAarHUTHBIX MOJISAX.

4. B 3JIeKTpPOMAarHUTHBIX MOJSX.

15. Ob6sacTh NpUMeHEeHHs JIeKTPHYECKOH cenapanmm:

1. OGoramieHnue py1 YepHBIX METAIIOB.

2. OO0oramieHue TEXHOJIOTMYECKOTO ChIpbsi C HHU3KOM MacCOBOM JI0J€l IEHHBIX
KOMITOHEHTOB.

3. JloBoiKa HEKOHAMIMOHHBIX KOHLEHTPAaTOB pyJ PEAKUX METaIOB, KEpaMHUYECKOIO
CBIPBS, CITIIOJI, AIMA30B.

4. OOoraiiieHye BceX TUIIOB MUHEPAIbHOTO ChIPBS.

Bapuanm Ne 3.

1. Kakoe u3 nepe4ncjieHHbIX MM0JIe3HbIX HCKONAEMbIX He MoJABepPraercs odoramenmnio?

1. Heds.

2. XKene3ucrpie KBapLUTHI.

3. BokcuTsl.

4. Anma3zsl.

2. XBOCTaMH Ha3bIBACTCH:

1. [IponyKT, B KOTOPOM MaccoBasi 10JIsl LEHHOI'O KOMIIOHEHTA BBIILIE, YEM B UCXOJIHOM pye,
HO HIDKE 4eM Tpedyemas B KOHIICHTpaTe.

2. IIpoayKT, B KOTOPOM MaccoBasi 10JIsI LIEHHOTO KOMIIOHEHTA 3HAYUTENIBHO BBILIE, YEM B
HCXOIHOM pyae.

3. IlpomykTr, B KOTOpbI BblAENsAeTCS OOdblIas YacTb BMEIIAONIEH MOpoabl U
HE3HaYUTeNbHas 4YaCcTh IEHHOTO KOMIIOHEHTA.

4. ITpoayKT, MocTynarouuii B 1100yI0 ONepauo 00oraleHus 1 B JII00YI0 MallluHYy.

3. Kakoii u3 nepeydCJeHHBIX TMPOLECCOB He OTHOCUTCI K COOCTBEHHO
odoraTuTeJbHbIM?

1. MarauTHas cenapanus.

2. DnexTpuyecKas cernapanms.

3. PagnomMerpuueckas cenapanus.

4. Arnomepanus.

4. CHTOBBIM aHAJIM30M HA3bIBAETCS:

1. I3MepeHue KpyIHBIX KyCKOB 110 TPEM B3aWMHO NEPIEHANKYIISPHBIM HalPaBICHUSIM.

2. Pa3nenenne matepuaia o CKOpOCTH MaJeHMs YaCTHUL] Pa3JIMYHON KPYITHOCTH B BOJHOMU
cpene.

3. U3mepenue 4YacTull MoJl MUKPOCKOIIOM M KJacCHU(PHUKalUs X Ha TPYHIbl B Y3KHX
IPaHULIAX ONPEJEIECHHBIX Pa3MEPOB.

4. PacceB mpoObl MaTepuana Ha HECKOJBKHUX CHTax C pa3IUYHBIMU CTaHAapTHBIMU
pa3MepaMu OTBEPCTUH 3aJaHHOT'O MOJYJIS.

5. Kakoro Ha3HayeHHe ONEpPalMU KOHTPOJBHOIO0O TIPOXOYEHHSI B  CXeMax
PYAONOATOTOBKHU?

1. 1715t KOHTPOJISE KPYITHOCTH IPOOJIECHOTO TIPOIYKTA.

2. JIyig ojiy4eHusi TOBApHOT'O MPOAYKTA 3aJaHHON KPYITHOCTH.

3. Jlns pazaenenus: MmaTeprala Ha HECKOJIbKO KJIACCOB KPYIMMHOCTH MEepe]l KOHIIEHTpalren Ha
CTOJIaX.

4. Ina oTAeneHHsT TOTOBOTO MO KPYMHOCTH NPOAYKTa OT MCXOJHOIO Marepuana,
MOCTYMAIOLIETo Ha IPOOICHHE.

6. Kak BJausieT yroJ HaKJOHA MpoceMBaIOlIeil TMOBEPXHOCTH IPOXOTAa Ha €ro
NPOU3BOIUTEIBHOCTH U 3PPEeKTUBHOCTH I'POXOYeHUsI?

1. He Bnuser.



2. Yewm Oomblie yroj HaKJIOHA, TEM BBIIIE TPOU3BOAUTENLHOCTh TPOX0Ta U 3PPEKTUBHOCTD
TPOXOYCHHUS.

3. YUem Oomplie yron HakJIOHAa, TEM BBIIIE IMPOU3BOAMTEIBHOCTh T'POXOTa M HIDKE
3 PEeKTUBHOCTh TPOXOYCHHS.

4. Yem Oospllle Yros HaKJIOHA, TEM MEHbBINIE MPOU3BOAUTEIBHOCTh IPOXOTa M OOJIbIIe
3 PEeKTUBHOCTHh TPOXOYCHHS.

7. Kakoe 1po0;eHne HA3bIBAETCA MEJIKUM?

1. Ot 1500-500 o 350-100 mm.

2. 0t 350-100 o 100-40 mm.

3. 01 100-40 o 30-10 mm.

4. Ot 30-10 10 3 MMm.

8. Cnoco0 pa3rpy3km U3MeJIbYeHHOI0 MPOAYKTA U3 CTEP:KHEBOI MeJIbHULIbI:

1. CBOOOIHBIM CIIMBOM 4Y€pe3 pa3rpy304uHyto rnandy.

2. JInpTrépaMu NpUHYAUTEIHHO yIAISIETCS U3 METbHUIIBL.

3. Uepes HapyKHOE LIMIUHAPUYECKOE CUTO.

4. Yepes pemieTky ¢ MENsIMA KIMHOOOpa3HOU (HOPMEI.

9. Kakoii #3 mNepeYUCIEHHBIX AaNmapaToB OTHOCHUTCH K IEHTPOOeKHBIM
KJIaccupukaropam?

1. CimpanbHbIi Ki1accuukaTop.

2. Peeunsiii kmaccudukaTop.

3. [MupamunaneHBIi KIaccuuraTop.

4. I'maApOUMKIIOH.

10. ®oTanuoHHOE 000rameHne OCHOBAHO:

1. Ha paznuuuu B cMa4yMBa€MOCTH MUHEPAJIOB.

2. Ha pa3nnuuu B IIIOTHOCTSIX MUHEPAJIOB.

3. Ha paznuuuu B IBET€ MUHEPAJIOB.

4. Ha pa3nuuuu MUHEpaIoB B CHOCOOHOCTH OTPa)kaTh, MPOMYCKATh, IPEIOMIISITh CBET.

11. Ha3nayeHnue peareHToB - codupareJieit Bo pororanum:

1. Ans runpodobuzanum moBEpXHOCTH YaCTHII.

2. Ins ruapoduar3ay HOBEPXHOCTH YACTHIL.

3. lns u3menenus pH ¢rnoraninoHHON MysIbIIbL.

4. J1nst U3MEHEHMsI HOHHOTO COCTaBa ITyJIBIIBI.

12. Kakoii U3 nepe4yncieHHBIX alllIapaToOB He SIBJIsIeTCA IPABUTALMOHHbIM ?

1. BunToBoii cenaparop.

2. TsoxenocpeiHbId KOHYCHBIN Ceraparop.

3. DneKTpOoCTaTUYECKUI cenaparop.

4. ITHeBMaTHYECKUN cerapaTop.

13. OTIN4YNTEJBHOH 0COOCHHOCTHIO CENAPATOPOB JIsl 000rameHus CJ1a0OMarHUTHBIX
Py sIBJIsIeTCA:

1. Hannumue BaHHBI.

2. Hannuue 6apabaHa u3 HEMarHUTHOTO MaTepHuaa.

3. Hainume MarHuTHOW CUCTEMBI U3 IOCTOSTHHBIX MAarHUTOB.

4. Hannuue paGoueit 30HbI MajoN JJIMHHBI U BBICOTHI C BBICOKOM HAMPSKEHHOCTHIO MOJIS.

14. Heo0xoauMbIM YyCJIOBHEM pa3jejieHus] MHHEPAJI0B NPH  JIEKTPHYECKOH
cenapaium siBJIsIeTcs:

1. ITpuMeHeHnEe peareHToB.

2. Co3ganue cpenpl pa3ieieHus MNPOMEXKYTOYHOM IUIOTHOCTH MEXAY IUIOTHOCTSIMU
pa3aesseMbIX MUHEPAJIOB.

3. Co3nianre HEOAHOPOTHOTO MArHUTHOTO TTOJISI.

4. 3apsika 4acTHIl TEM HJIA UHBIM CIIOCOOOM.

15. Heabio 000raTuTeILHBIX MPOIECCOB SIBJISIETCS:

1. BplgeneHue MeTauloB M3 XUMHYECKMX COSAMHEHUNW M OTIEIECHHE HEMETaNINYECKUX
KOMITOHEHTOB.



2. OuncTKa METAJIJIOB OT HEXKEIATeIbHBIX TPUMECEH.

3. OtaeneHue MOJE3HBIX MUHEPAJIOB OT BMELIAIOUIEH MOPOJbI U BPEAHBIX MpPUMECEH U
pazzieJieHue KOMIIOHEHTOB Ha PsiJi TPOAYKTOB, TPUTOJHBIX ISl 1ajibHENIIEH TepepaboTKu.

4. V3BieueHue OTACIbHBIX COCTABISIONUIMX TBEPAOTO MOJIE3HOTO HCKOIIAEMOT0 C MTOMOIIBIO
pacTBOPUTEIIS.

Koumponvnas paboma Nel

HamucaTps Ha3BaHWE MPOAYKTOB OOOTAIICHHS U JaTh UM OTPE/ICIICHUS.

Hamucatbs OCHOBHBIE TTOKa3aTeNIM MPOAYKTOB oOoramieHus. JlaTe onpeaeneHus 1 HarucaTh
(bOpPMYITBI TSI KX OTIPEACTICHUSI.

Koumponvnas paboma Ne2

[To mpencraBieHHBIM JaHHBIM TIOCTPOMTH CHUTOBYIO XapakTepucTuky. [lo rpaduky
OTIPE/ICIINTh: MaKCHMAJbHBIM pa3Mep Marepuaia B mpole, cpemHuil pasmep, mpeobiamaHue
YAaCTHII, YACTHBIA BBIXOJ] KJIACCOB.

Koumpoavras paboma Ne3
[TpuBecTr 3cKnU3 000PYIOBAHKS HA BEIOOD JIJISl TPOXOUYCHUS, IPOOICHHS HITU H3METbUCHUSI.
Hanucats npunimn paboTsl 000pyA0BaHUs, JOCTOMHCTBA U HEJOCTATKH.

Koumponvnas paboma Ne4

[TpuBectn 3cku3 OOOpPYIOBaHWS JJIi TPABUTAIMOHHOTO W MArHUTHOTO OOOTaICHUS
MOJIE3HBIX UCKOMaeMbIX. HamucaTh npuHIum paboThl 000pya0BaHusl, JTOCTOMHCTBA U HEJJOCTATKH.

Hamucars u mpeacTaBuTh CXeMaTUYHO MEXAHU3M JACHCTBUSA (DIIOTAIIMOHHBIX PEareHTOB.

Koumpoavuas paboma Nes
Knaccudukanus onepanuii 06e3BoxkrBanus. VX Ha3HadeHMsI, JOCTOMHCTBA U HEJIOCTATKH
onepaunui.

Koumpoavuas paboma No6
[TpuBecTH MPUHIUIHUATBHYIO CXeMY 000TallleHUs] MAaTHETUTOBON PY/IbI.

IlpumepHnulit nepeuens mem u 3a0anuil 0711 NOO20MOBKU K IK3AMEHY:

1. Kakue cBoicTBa MUHEPAIOB UCIOIB3YIOTCS IPH PA3IMYHBIX METOaX 00OTaleHUS?

2. Korga HeoOxoauMo MPUMEHATh MEXaHW4YecKoe oboraiieHue?

3. W3 kakux omeparuii COCTOST MPOIIEeCChl 0OoTameHus?

4. Kakue  mporeccel nepepadboTKu MHUHEPATHHOTO ChIpbSl  HAa3BIBAKOTCS
MOATOTOBUTENbHBIMU?

5. Kakue mporieccsl mepepadoTKu MUHEPATBLHOTO CHIPhS Ha3bIBAIOTCS OCHOBHBIMH?

6. Kakue mporieccsl epepaboTKi MUHEPATBLHOTO ChIPbs HAa3bIBAIOTCS BCIIOMOTATEbHBIME?

7. Kakue mpoayKThl OJy4arOT B pe3yJibTaTe oOoraieHus?

8. UeM ompenensieTcs MpeAebHO BO3MOKHAs MAaccoOBasl JIOJisl LIEHHOTO KOMIIOHEHTa B
KOHIIEHTpaTe?

9. IlpuBenuTe KAYECTBEHHYIO CXeMY OOOTAIICHHS U CXEMY IIeTIH aIllapaToB.

10. Yem ompenensercs KpPyMHOCTb, JO KOTOPOM TIOJIE3HOE HCKOIMAeMOe IpOOUTCH,
U3MeNbYaeTcs nepes odoraneHuem?

11. Tlouemy mnpuMeHsieTcsi craguaibHOe apoOneHue? UTo Ha3bIBae€TCA OTKPBITHIM U
3aMKHYTBHIM IIUKJIOM APOOIeHUS?

12. Kakue anmapaTsl UCIIOIB3YIOTCS JUTsl APOOJICHUS U U3METBYCHHS PYIbI?

13. B yem cocTouT Ha3HAUCHHE OTEpaLUii TPOXOUYEHUS, KilacCupUKanuu?

14. Kakue anmapaTsl UCTIONB3YIOTCS JJIS1 OTIEpaIliidi TPOXOUYCHUS U KIIaCCU(PUKAITIH?



15. Kakue 3aKkOHOMEpHOCTH JIe)KaT B OCHOBE I'PAaBUTALIMOHHOTO Ipolecca oboramieHus?
Knaccugukanus rpaBUTallMOHHBIX TPOLIECCOB.

16. Yto Ha3bIBaeTcs mpoiieccoM oTcaaku? OTcagouHble MAIIUHBL.

17. Kakue cunapl JACUCTBYIOT Ha MHUHEpaJbHbIE 4YacCTHIbl HA IOBEPXHOCTH
KOHIEHTPALMOHHOI'O CTONA?

18. Kakue mnone3Hble HCKOMAaeMble OOOralaroTCsi Ha KOHIEHTPALMOHHBIX CTOJIaX?
OOoraiieHre Ha BUHTOBBIX CENapaTopax U KOHLEHTPALMOHHBIX CTOJIAX.

19. Yro Takoe Tsxkenas cpela U Kakue THUIIbl TSOKEIBIX Cpell BCTPEYAIOTCS B IPAKTUKE
oOorauieHus?

20. B yem 3axitouaeTcsi CyIIHOCTb IIPOLecca pa3/IesIeHUs] B TSXKEIbIX cpeax?

2]1. Kakue cyniecTBYIOT OCHOBHBIE THUIIBl amlapaToB s pPa3AcieHUss B THKEIBIX
cycnens3usax? OnuimTe OpUHIMI UX paboThI.

22. Knaccudukamus GIoTarroHHBIX IPoIieccoB. B yem 3akimogaercs mporecc GoTanuu?

23. Yro Ha3bIBaeTCA KPAEBBIM YIJIOM CMAayUBaHUS?

24. KakoBo Ha3HaYeHHE (IIOTAIMOHHBIX PEareHTOB, UX KJIACCH(HUKAIH?

25. B yem npeuMy1iecTBoO (UIOTALIMOHHOTO METOJa 00O0TaIeHUs Tepel OCTAIbHBIMU?

26. Uro Ha3pBaeTcs mpsAMoil u oOparHoil ¢ortammen? Kakue omeparuu Quoranum
Ha3bIBAIOTCSL OCHOBHBIMM, IEPEUUCTHBIMU, KOHTPOJIbHBIMU?

27. Kak BbLAEIAIOTCS LIEHHbIE KOMIIOHEHTBI NP CEJIEKTUBHON U KOJJIEKTUBHO-CEJIEKTUBHON
cxeMmax (aoraruu’?

28. Knaccudpukamuss (GIOTAIMOHHBIX MamMH. BcermomorarenbHoe — (IIOTalMOHHOE
o0opyoBaHue.

29. MarHuTHOE 110JI€ ¥ €ro CBOMCTBA. MarHuTHasi BOCIPUMMYHBOCTD.

30. Kak pasnuyaroT MuHepanbl MO MarHuTHBIM cBoicTBam? Kakoil cuibl TpeOyroTcs
MarHUTHBIE MOJIS ISl UX oOoraiieHus?

31. OTKpBITBIE M 3aMKHYTBIE MATHUTHBIE CUCTEMBI. MarHuTHBIE M0JIs CENapaTOpOB.

32. Kakue CyniecTByIOT THUIIBI MATHUTHBIX CEMapaTopoB?

33. MarHuTHbIE cenapaTopbl 175l 000TalleHNs] CUIIBHOMAarHUTHBIX PY/.

34. MarnuTHble cenapaTopsl 1Jig 000raieHus ciabOMarHUTHBIX PY/I.

35. HazoBuTe MeTO/bI U anmaparbl 00€3BOKUBaHUS IPOAYKTOB 00OTaIlleHUsI.

[lenpto mabopaTOpHBIX paboOT 1O JAaHHOW JUCLUIUIUHE SBISETCA MPAKTUYECKOe
03HAa-KOMJIEHHE CTYIEHTOB C PA3IUYHBIMU IpPOLECCAMHM M METOJaMH OOOTralleHUs MOJIE3HBIX
HCKOITA€MBbIX, 4 TAKXKE IMOJTYYCHHNEC HABBIKOB 110 BBIIIOJTHCHUIO PA3JIMYHBIX OITBITOB. B YaCTHOCTH,
CTYZAEHT JI0OJKEH YMETh IPaBHJIbHO 000CHOBATh IPUMEHEHHUE MPOLIecca WM METO/1a 000 aleHHs
JUTS 33IaHHOTO THITA PYJbI, PACCUYUTATh OCHOBHBIE TOKA3aTelH OOOTAlIEeHHS W TPEICTABHTH
UHIUBUAYAJIbHBIA OTUeT. Bce modydeHHble SKClEepUMEHTAIbHbIE JaHHbIE HEOOXOJMMO
MIPOaHAIM3UPOBaTh, IMPOBEPUTH BBIIIOJIHEHA JIM OCHOBHas Ledb paboThl, cHOpMYIHUPOBATH
BBIBOZIBI. EciM monyueHbl HU3KHE TEXHOJOTHMUYECKME TIOKa3aTenu oOoramieHusi, ykKaszaThb
BO3MOJXHBIC ITPUYXHBI U ITYTHU MMOBBIIIICHUA ToKa3arejie.

[Ipy BbIMOAHEHUWH pPAOOT CTPOro cOOMIOJATh MpaBHia TEXHUKH OE30MacHOCTH H
MH-CTPYKIIMH 110 paboTe C anmnapaTypomu.

[Tepedens nabopaTopHBIX PabOT:
1. 3y4eHnue paboThI MEKOBOM APOOUIIKH U MPOU3BOJICTBO CHTOBOTO aHATN3a
2. N3ydenue paboOTHI THPAIIMOHHOTO TPOXOTa U onpeseneHue 3PGHEeKTUBHOCTH TPOXOUCHHS
3. M3ydeHue nponecca U3MeNIbYEHHs Pyl B IApOBOM MEIbHUILIE
4. OborarieHue XeIe3HbIX Py HA MATHUTHOM CcerapaTope
5. O0oraiieHue MoJIMMETAIUNINYECKUX P/ 10 CXeMe MPSIMOM CeJIeKTUBHOM (roTaruu
6. OboraiiieHre NoJe3HbIX UCKOMAEMbIX Ha KOHIICHTPAIMOHHOM CTOJIE.



[Tpunoxenue 2

7. OueHoOYHbIE CPeCTBA /I POBEAeHNs POMEKYTOYHOM aTTecTallun
a) [lnanupyembie pe3yJbTaThl 00yUeHHs U OIEHOYHbIE CPEJACTBA ISl MPOBEJACHUs MPOMEKYTOUHON ATTeCTANNM:

CrpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[Tnanupyemble pe3yabTaThl 00y4eHHs

O11eHOYHBIE Cpe€acTBa

OIIK-9 Bi1aeHeM MeTOIaMH AHAJIN3A, 3HAHHEM 3aKOHOMEPHOCTEH MoBeJeHNs U YIIPaBJIeHUs CBOMCTBAMHU FOPHBIX MOPO/I U COCTOSIHUEM MACCHBA
B Ipoueccax 100bI4M 1 NepepadoTKU TBEPABIX M0JIe3HbIX HCKONAEMbIX, 2 TAK:Ke MPHU CTPOUTEIbCTBE U IKCITYATAIIMHU NMOA3EMHbIX COOPYKeHHUIt

3Harthb METO/Ibl aHaJIN3a, 3AKOHOMEPHOCH Ilepeuens meopemuueckux 60npocos K IK3ameny:
MIOBEJICHUSI U YIIPABICHUS 1. Kakue cBoiicTBa MUHEPAJIOB MCIIOJIB3YIOTCS IIPU PA3JIIMYHBIX METO/1aX 00OTaIleHus?
CBOMCTBAaMH I'OPHBIX IOPOJ U 2. Korna Heo0xo1uMo MPUMEHSTh MEXaHUUeCKoe odorarieHue?
COCTOSIHUEM MaccCHBa B IIpoOLeccax 3. 13 xakux onepauuii COCTOAT MpoLecch odorameHus?
N0OBIYYU U IepepabOTKU TBEPABIX 4. Kakue nporiecchl nepepadoTKi MUHEPATLHOTO ChIPhS HA3bIBAIOTCS IOTOTOBUTEIILHBIMU?
MIOJIE3HBIX UCKOMAEMBIX. 5. Kakue npoueccsl nepepaboTK MUHEPaIbHOI'O ChIPbsl HA3bIBAIOTCSI OCHOBHBIMU?
6. Kakue nporiecchl mepepadoTKi MHHEPAILHOTO ChIPhsI HA3bIBAKOTCSI BCIIOMOTATEIIBHBIMU?
7. Kakue npoyKThl 0OJIy4aroT B pe3ybTaTe odorameHus?
8. Uem ompenensieTcs MpeneabHo BO3MOKHAs MacCcoBast 10J1s [IECHHOIO KOMIIOHEHTA B KOHIIEHTpaTe?
9. IlpuBenTe Ka4eCTBEHHYIO CXEMY OOOTalleH s U CXeMY LEMH annapaToB.
10. Yem onpenensieTcst KpymHOCTb, 10 KOTOPOH MOJIE3HOE UCKOTIAeMO€e JIPOOUTCS, U3MENIbYAeTCs
nepes odorarieHuem?
Ymetp BBIOMPATh METO/IbI aHAIIN3A,
3aKOHOMEPHOCH MOBEJCHUS U
. Ilpumepnvie npakmuyeckue 3a0anus 014 IK3IAmMena:
YNPABJICHIA CBOMCTBAMH FOPHPIX CocTaBuTh cXeMy Juist 0OoraiieHus pyasl
MOPOJI U COCTOSTHUEM MacCUBa B
nporeccax JoOBIYM U MepepaboTKH
TBEPABIX MMOJIC3HBIX MCKOITACMBIX.
Bnaners CIOCOOHOCTBIO BBIOMPATh METOIbI

aHaJIN3a, 3aKOHOMEPHOCH TTOBEICHUS
Y YIpaBJIeHHUs CBOMCTBAMU FOPHBIX
MOPOJ ¥ COCTOSIHUEM MacCHBa B
nporeccax JoOBIYM U MepepaboTKu
TBEPABIX MOJIE3HBIX UCKOITACMBbIX.

Pewiums 3a0auy:
OnpenenuTh MacCOBYIO JIOJIIO MEU B KOHIICHTPATE, COCTOSIIEM U3 MHUPUTA K MUHEPAJIOB,
yKa3aHHBIX B Ta0IuIE (110 3a/IaHUO)




CTpyKTypHBIi
JJIEMEHT

KOMIICTCHI N

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OrneHouHbIE CpesicTBa

IIK-4 roTOBHOCTHIO OCYIIECTBJIATH TEXHUYECKOE PYKOBOJACTBO T'OPHBIMYU M B3PbIBHBIMHU PA00TaMM NPH IKCIJIYATAIIMOHHOM pa3Beake, 100bI4e
TBEPAbIX MOJIE3HBIX HCKONAEMBbIX, CTPOUTENbCTBE H IKCIIYATALMHU MOJA3EMHBIX 00bEKTOB, HEMOCPEICTBEHHO YIIPABJSATH MPOIECCAMH HA
NPOU3BOJICTBEHHBIX 00bEKTOB

3HaTh OCHOBHBIE ITOHITHS METO/IOB, Ilepeuens meopemuyueckux 60npocoe K IK3AMEHY:
CIIOCOOOB U CPEJICTB MOTYICHHS 1. CymHocTs, raBHbIE 0COOCHHOCTH M KiIaccH(UKaIys 000raTUTEIbHBIX POIIECCOB.
CBIPBSl M KOHLIEHTPATOB IIPU 2. OcHoBHBIE ()aKTOPHI, BIUSIONINE HA BHIOOP METOAa 00OoTaIIeHusl.
nepepabOTKH MOJIE3HBIX HCKOMTAEMBIX
Ymets BBIOMPATh TEXHOJIOTHIO
IpOU3BOJCTBA paboT 1o oboramieHuto | IIpumepnsie npakmuueckue 3a0anusn Ona IK3AMEHA:
MI0JIE3HBIX UCKOMAEMBbIX, TPUMEHATh | COCTaBUTh CXEMY Ul O0OTaIIeHUs PY/AbI
CIIOCOOBI ¥ CPENICTBA JUIS MTOTyUSHHS
KOHJIMIIMOHHBIX KOHIIEHTPATOB
Bnaners CIIOCOOHOCTBIO BEIOMPATH U

pacCUUTHIBATh OCHOBHBIC
TEXHOJIOTUYECKHUE MapaMeTpPhI

3G HEKTUBHOTO U 3KOJIOTHYECKU
0€301MacHOro MPOU3BOACTBA PadOT MO
nepepaboTKe U 00OTalECHHUIO
MUHEPAITBEHOTO CHIPBSI HA OCHOBE
3HAHHU{ IPUHIUIIOB (IOTAIIMOHHOTO
MPOCKTUPOBAHUS TEXHOJIOTHYCCKUX
cxeM 000raTUTETLHOTO
MPOU3BOJICTBA U BEIOOPA OCHOBHOTO U
BCIIOMOT'aTeNIbHOTO 000TaTHTEILHOTO
o0opynoBaHUs

Pewiumo 3a0auy:

OnpenenuTh TEXHOJIOTHYECKHUE MTOKA3aTeIN 000TallleH!s] MEHON PY/IbL:

- BBIXOJI MEJTHOTO KOHIICHTpATa,

- BBIXOJ1 XBOCTOB,

- Maccy XBOCTOB,

- U3BJICYCHUE MEIH B MEAHBIN KOHIIEHTPAT,

- U3BJICYCHUE ME/IM B XBOCTHI I YCJIOBHM, YKa3aHHBIX B Ta0JI.

Pe3ynbrarhl pacuera TEXHOIOTHUECKHUX TTOKa3aTeneid opopMHUTh B BUI€ CTAHAAPTHOM TAOIHUIIBI.
OnpenenuTh MapKy METHOTO KOHIIEHTpaTa U3 TaoJl.




CTpyKTypHBIi
JJIEMEHT [Tnaaupyemblie pe3ynbTaThl 00y4deHus | OLIeHOYHbBIE CpEACTBA

KOMIICTCHI N

IIK-5 roToBHOCTBIO 1IEMOHCTPUPOBATH HABBIKU PAa3pad0TKM IVIAHOB MEPONPHUSITHI 0 CHUKEHUIO TEXHOT€HHO HATPY3KM NPOU3BOJACTBA HA
OKPY’KAIOIIYI0 CPeay NPH IKCIIyaTAMOHHOM pa3Be/aKe, 100bIue U epepadoTKe TBEPABbIX MOJIE3HBIX HCKOMAEMBbIX, 4 TAKKe NPU CTPOUTEIbCTBE U
IKCILTYATANMHU

3Harb Hay4yHblE€ METOJIbl U MEPOIIPUATHS
110 CHUKEHUIO TEXHOT€HHOMN
Harpy3Ku Ha OKPYXKaroIyl0 Cpeny
MIPU HKCIUTYyaTallMOHHOM pa3BeJIKe,
no0bIue U epepadoTKe TBEPABIX
TIOJIE3HBIX HCKOMAEMbIX

Ilepeuens meopemuueckux 60nPoco8 K IK3AMeHy:
1. CymHocTb, ri1aBHbIE OCOOCHHOCTH U KJIacCU(UKaIMsa 000TaTUTEIHHBIX ITPOLIECCOB.

YMmerh MIPUMEHATh HAYYHbIE METO/BI U
MEPONPUSITHS IO CHUYKEHHUIO
TEXHOT€HHOW Harpy3Ku Ha Ilpumepnsvle npakmuyeckue 3a0anus 011 IK3amena:
OKPY’KaIOILYIO Cpey IpU CocTaBUTh CXeMY JJIsE 000TaIICHUS PY/IbI

JKCIUTyaTallMOHHOM pa3BeiakKe,
no0b14e 1 nepepaboTKe TBEPIbIX
TMIOJIE3HBIX HCKOMAEMbIX

Bnagers HaBBIKAMU TIPUMEHEHUS HAYIHBIX
METOJI0OB U MEPOIIPUATHUH 11O
CHIKEHUIO TEXHOT€HHOW HAarpy3Ku Pewiumo 3a0auy:

Ha OKPY’KaOILYIO Cpefy pH OnpenenuTs MacCcoOBYIO JIOJIFO MEU B KOHLIEHTPATE, COCTOSIIEM U3 IUPUTA U MUHEPAJIOB,
9KCILTyaTallMOHHOMN pa3BeJiKe, YKa3aHHBIX B TabnuIe (10 334aHUI0)

100bIYe U nepepaboTKe TBEPbIX
TOJIE3HBIX HUCKOMAEMbIX

ITK-12 roToBHOCTBHIO ONIEPATHBHO YCTPAHATH HAPYIIEHUS MPOU3BOACTBEHHBIX NMPOLECCOB, BECTH NMEPBUYHbIN yueT BbINOJIHAEMBbIX padoT,
AHAJIN3MPOBATH ONEPATHBHbIE M TeKYIMe MOKa3aTeu MPOU3BOCTBA, 000CHOBBIBATH NPeE/AJI0KeHUsI 110 COBEPIICHCTBOBAHUIO OPraHU3ALUHI
NPOU3BOJCTBA

3HaTh OCHOBHBIC TCHACHIIUU Pa3BUTUS Hepeueﬂb meopemuvdecKux 60npocoe K IK3ameny:
IPOMU3BOJICTBCHHLIX ITPOLECCCOB, 1. Kakne ITPONECChI nepepa60T1<I/I MHUHCEPAJIBHOI'O ChIPb HA3bIBAIOTCS HO)IFOTOBI/IT@J'II)HI)IMI/I?




CTpyKTypHBIi

JJIEMEHT [Tnanupyemsle pe3ynbTaTbl 00ydeHus | OLeHOYHbIE CPEACTBA
KOMIIETEHIINH

IoKa3aTes POU3BOCTBA 2. Kakue npoueccsl nepepaboTKi MUHEPATIBLHOTO ChIPbsl HA3bIBAIOTCS OCHOBHBIMU?

3. Kakue nporuecchl nepepab0TKU MUHEPAIBHOTO ChIPhSI HA3bIBAIOTCS] BCIOMOTaTEIbHBIMU?

VYmers IIPUMEHSATh U3Y4YCHHBIE TCHICHIIUU

pa3BUTHA IPOU3BOJACTBEHHBIX Ilpumepnvie npakmuyueckue 3a0anus 013 IK3IAMeEHA:

IIPOLIECCOB, TOKA3aTEIH CoctaBuUTh cXeMy AJs 00OTralleHUs PYAbL

MIPOU3BOJICTBA B MPO(HECCHOHAIBHON

JESTEIbHOCTU
Bnanern TEHJIECHUUAMM Pa3BUTHS Pewiumo 3a0auy:

IIPpOU3BOJACTBCHHLIX ITPOLECCOB,
IMOKa3aTcCJIi IMIPOMU3BOJACTBA B
HpO(beCCHOHaHLHOﬁ ACATCIIBHOCTH

OnpenenuTh MacCOBYIO JIOJIIO IIMHKA B KOHLIEHTPATE, COCTOSIIEM U3 MUPUTA U MUHEPAJIOB,
YKa3aHHBIX B Ta0IuIe (110 331aHHIO)

IIK-19 roToBH

MOJIC3HBIX UCK

OCThIO K paspaﬁoTKe MPOCKTHBIX HHHOBAIIUOHHBIX peme}mﬁ mo 3KC1'[JIyaTaIII/IOHHOﬁ Pa3BeEaKeE, )]Oﬁbl‘le, nepepaﬁoTKe TBEPALIX
OIMaCeMbIX, CTPOUTECJIbCTBY M IKCILIYATAIIHH MOA3EMHbBIX 00bEKTOB

3HaTh OCHOBHbBIE TEHECHIIMH Pa3BUTHUS Ilepeuens meopemuueckux 60npocos K IK3ameny:
MHHOBAILIMOHHBIX pEIIEHUH 110 1. Kakue npoJtyKThl OJIy4aroT B pe3ybTaTe odorameHus?
nepepaboTKe TBEP/IbIX MOJIE3HBIX 2. Yem onpenensercs NpeesibHO BOZMOXKHASI MaCCOBast 1015l IEHHOTO KOMIIOHEHTA B KOHIIEHTpaTe?
VICKOTIa€MBIX

Ymetp IIPUMEHSTh U3yUECHHbIE TCHICHIIUU

.. | IIpumepnvie npakmuueckue 3a0anus Ona IK3amena:
Pa3BUTHS NHHOBAIIMOHHBIX PEIIEHUI
CocTtaBUTh cXeMy s 00OTalleHNs Pyabl

10 nepepadoTKe TBEP/BIX MOJIE3HBIX
HCKONAeMbIX

Bnanets TEHJICHIIUSIMU PAa3BUTHUSA Pewums 3a0auy:

MHHOBAIIMOHHBIX peIHeHI/Iﬁ 10
Hepepa60T1<e TBCPABIX ITOJIC3HBIX
HNCKOIIa€MbIX

PaccuuTarh TEXHOJOTHUECKHUE MMOKA3aTeH oOoramieHns GIOTalMOHHOTO 11eXa. Pe3yabTaTsl
npecTaBuTh B Tabnuie. Mcxoaupie ganubie: Maccoas noiist Cu B pyne — 0,9 %, B konnenrpare — 20
%, B xBocTax — 0,1 %.




0) Ilopsnok mnpoBeneHHs] NMPOMEKYTOYHOH aTTeCTALMH, NMOKa3aTeJld M KPUTEPHH
OlLlCHMBaHHSA:

[TpomexxyrouHast arrecTanus mo AucuuIuiiHE «OOOorameHHe IOJIE3HBIX HCKOMAeMBIX)
BKJIIOYAET TEOPETHUECKUE BOIIPOCHI, 103BOJIAIOLINE OLIEHUTh YPOBEHb YCBOCHMSI 00yUYarOIIUMUCS
3HaHUH, W TPAKTHYECKHE 3a/laHus, BBIIBISIOIIME CTENEHb CHOPMHPOBAHHOCTH YMEHUH H
BJIJICHUH, IPOBOJUTCSA B POPME IK3aMEHa.

DK3aMeH MO0 JaHHOM TUCHMIUIMHE MPOBOJUTCA B YCTHOW (hopMe MO 3K3aMEHAMOHHBIM
OuneraM, KaKAblil U3 KOTOPBIX BKIIKOYAET 2 TEOPETUYECKHUX BONPOCAa U OAHO IPAKTUYECKOE
3a1aHKeE.

OK3aMeH NpPOBOJUTCA IO OWJIETaM, OXBAThIBAIOIIMM Bech NpoiineHHBbIH Marepuan. Ilo
OKOHUYAHUU OTBETa 3K3aMEHATOp MOXET 3a/aTh CTYIEHTY JOIOJIHUTEIbHBIE M YTOYHSIOLIUE
BoMnpockl. [lonokuUTeNbHBIM TaKke OyAET CTpeMJICHHE CTYAEHTAa W3JIOKUTh Pa3jInYHbIE TOUKU
3peHHsl Ha paccMaTpUBAaEMyIO0 IPOOJIeMy, BBIPAa3UTh CBOE OTHOIICHWE K HEH, MPUMEHUTH
TEOPETUYECKHE 3HAHUS 110 COBPEMEHHBIM NpobsieMaM 000TallleHNs 0JIe3HbIX HCKOMAEMBIX.

IToxa3aTeu 1 KPUTEPHHU OLICHUBAHUS IK3aMeHA:

— Ha OLIEHKY «OTJIMYHO» » (5 0ayuioB) — OOy4YarOUIUIiCS MOKa3bIBaCT BBHICOKUN YPOBEHBb
c(OpPMHPOBAHHOCTU KOMIETEHLUH, T.€. CTYAEHT, IPECTaBIsIET BCECTOPOHHEE, CHCTEMAaTUYECKOe
U I1yOOKO€ 3HaHHe y4yeOHO-IIPOrpaMMHOI0 MaTepuasa, yMeHHe CBOOOIHO BBIIOJHATh 3a/1aHNUs,
IPEIYyCMOTPEHHBIE TMPOrpaMMOM, YCBOMBIIMHA OCHOBHYIO M 3HAaKOMBIH C JOIOJHHUTEIbHON
JTUTEPATYpPOM, peKOMEH0BaHHOM TTporpammoii. Kak mpaBuiio, oreHka "OTIMYHO" BBHICTABISETCA
CTYAEHTaM, YCBOMBIIUM B3aWMOCBSI3b OCHOBHBIX MOHSATHHA IUCIHMIIMHBI B UX 3HAUYEHUM IS
npuobperaeMoii mpodeccru, MPOSIBUBIIUM TBOPUYECKHE CIIOCOOHOCTH B TOHUMAaHHH, U3JI0KCHUN
U MCII0JIb30BaHUU y4eOHO-ITPOrpaMMHOI0 MaTepuana.;

— Ha OIIEHKY «Xopomo» » (4 Oamia) — oOydaroniuiicss TOKa3bIBa€T CPEAHHUI YPOBEHBb
cOPMHPOBAHHOCTH  KOMIIETEHIMHA, T.e.  CTYAEHT MpEACTaBIseT  IOJHOE  3HaHME
y4eOHO-IIPOrpaMMHOT0 MaTepuasa, YCHEIIHO BBIIOJHSAIOMUN MPEeIyCMOTPEHHbBIE B MIPOrpaMMe
3aJjaHMsl, YCBOMBIIMN OCHOBHYIO JIMTEPATypy, PEKOMEHA0BaHHYIO B mporpamme. Kak npaswuio,
OlIEHKa "XOpouIo" BBICTABISAETCS CTYACHTaM, MOKa3aBUIMM CHUCTEMAaTHYECKHUI XapakTep 3HaHUUN
[0 JUCLUIUIMHE U CIOCOOHBIM K MX CaMOCTOATEIbHOMY IOMNOJIHEHUIO U OOHOBJICHHIO B XOJI€
JanbHeneil yueOHoi paboThl U TPo(hecCHOHATBHOM 1S TENbHOCTH;

— Ha OLIEHKY «YyJIOBJIETBOPUTENBHO» » (3 6ajuia) — 00y4Jaroluiics MoKa3bIBaeT MOPOTrOBBIN
ypoBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIUH, T.€. CTYAEHT, IpPEJCTaBIsIeT 3HAHUS OCHOBHOIO
y4eOHO-TIPOrpaMMHOI0 Marepuajga B o0beMe, HEOOXOAMMOM s JanbHelied y4eObl U
npejcTosiiel paboThl MO CHENMATbHOCTH, CIPABJSIONIMICS C BBIIOJHEHHEM 3aJlaHuM,
IIPEyCMOTPEHHBIX IIPOrpaMMOM, 3HAKOMBIM C OCHOBHOHM JIMTEPATypOM, PEKOMEHIOBAHHOMN
nporpammoil. Kak mnpaBuio, oneHka "yAOBJIETBOPUTEIBHO" BBICTABIIAECTCS CTYJIEHTaM,
JOITYCTUBIIMM HOTPEIIHOCTH B OTBETE HAa DK3aMEHE U IPU BBIIIOJIHEHUH 3K3aMEHAIIMOHHBIX
3aJjaHul, HO 00J1aal0IKUM HEOOXOIMMBIMH 3HAHUSMHU JJI UX YCTPaHEHUsS MOJ] PYKOBOJICTBOM
IpenoaaBaTes;

— Ha OLEHKY «HEYJIOBJIIETBOPUTEILHO» » (2 Oaia) — pe3ynbTar 00y4eHUs HE JOCTUTHYT,
oOyyaromuiicss HE MOXKeT IOKa3aTb 3HAaHMA Ha YPOBHE BOCIPOU3BENCHHS U OOBSICHEHUS
uH(pOpMalii, HE MOXKET MOKa3aTh WHTEIJIEKTyalbHbIE HABBIKM PEIICHUs MPOCTHIX 3a4ad, T.€. Y
CTyZEeHTa, 00HAPYKUBAIOTCS MPOOEIbI B 3HAHUSAX OCHOBHOTO y4eOHO-IIPOrpaMMHOT0 MaTepuana,
JOCTUTHYTHl TMPUHIUNHAIBHBIE OIIMOKM B BBIIOJHEHUH TPEAYCMOTPEHHBIX MpOrpamMmon
3aJJaHUN.

Ha OIICHKY «HEYJIOBJICTBOPUTEIHbHO» (1 6amn) — 00yyaromuiicss He MOXKET TTOKa3aTh 3HAHUS
Ha YpOBHE BOCIPOU3BENCHHS W OObACHEHHs uWHPOpMAIMK, HE MOXET I[O0Ka3aTh
MHTEJUIEKTYaJIbHbIC HABBIKU PEILEHUS POCTHIX 3aau.



