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JIncr akryaausanuu padoyeii nporpamMmbl

Pabouas nporpamma nepecMoTpeHa, obeyskaena u onobpena s peanuzaunu B 2020 - 2021
y4eOHOM roy Ha 3acefiaHuu Kageaps! ['eomorun, MapKieiepeKkoro Aena U 000raieHHs

[Tpotokon ot 03 cer{}ép;f 2020r. Ne 1
3as. xadenpoii /1 7 U.A. I'pumas
Z

PaGouas nmporpamma rnepecMoTpeHa, odcysxiaena 1 ogodpena as peannsauuu B 2021 - 2022
yuebHOM roay Ha 3acefannu kadenpsl ['eonoruu, Mapkmeiaepckoro aena u oborameHus

[Tporokomor 20 . N
3aB. kadeapoit s W.A. I'puiunn

Pabouwast nporpamma nepecMoTpera, odcyskieHa u onodpena ans peam3anuy B 2022 - 2023
yueOHOM rozty Ha 3acefannu Kadenpsr ['eonoruu, Mapkmeiinepckoro fena u oboramenHs

[Tpotokom ot 20 r. N
3aB. kadenpoi W.A. T'pummn

PaBouas nporpamma nepecMotpeHa, o0cyxaena u onodpena ans peanuzamun B 2023 - 2024
yueOHOM roy Ha 3acefanuu kadeapsl ['eonoriu, Mapkiueiiepekoro aena 1 oboraimeHus

[Tpotokon ot 20 . N
3as. kadenpoit U.A. T'pumusn

PaGoyas mporpamma nepecMoTpeHa, obeysxaena 1 ogodpena s peanusamun B 2024 - 2025
y4qeOHOM roay Ha 3acefanuy Kapeaps ['eonoruu, Mapkuieiiepckoro aena u oboramenus

ITporokom ot 20 r. N
3aB. kadeapoii W.A. T'puinun

PaGouas nporpamma nepecMotpena, obcykaeHa u ogodpena ams peannsauuu B 2025 - 2026
yueOHOM roj1y Ha 3acefanuu kadenpsl [eomorun, Mapkieiiepekoro Jena u oborauieHus

[Tporoxomor __ 20 r. N
3as. kaenpoit W.A. I'pumun




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

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

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

HucuuruinHa OGoraiieHue Nojae3HbIX UCKOMAaeMbIX BXOJUT B 0a30BYI0 4acTb y4eOHOIO
r1aHa 00pa3oBaTeNIbHON MPOTPAMMBI.

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

Xumus

®dusuka

HNudopmartuka

I'eonorus

3nanus (YMEHHs, BIAJICHUS), OTyYCHHbIE NMPH M3YyYCHUU TAHHOMW NUCIMILIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yUeHUS UCHUILINH/TIPAKTHK:

O60cHOBaHME IPOEKTHBIX PELICHUH

TexHosorus Npon3BoACcTBa padoT

[Ipon3BoacTBEHHAS - IPEAUINIOMHAs ITPAKTUKA

[ToxroToBka K caue u caaya rocyAapCTBEHHOTO IK3aMeHa

[TonroToBka K 3aluTe 1 3aIKTa BBITYCKHON KBAJIM(UKAIMOHHON paboThI

DKOHOMHKA U MEHEPKMEHT TOPHOI'0 IPOU3BOICTBA

DnekTpooOopyaoBaHNE 000TaTUTENBHBIX (haOpHUK

I'opHONPOMBINIIEHHAS SKOJIOTUS

DnexTpocHabkeHne rOpHOTo IPOU3BOCTBA

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yibTaTe 0CBOEHUS

AUCHHUILIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4eHH s

B pesynbrare ocBOeHMS TUCHMILIMHBI (MOyJs) «Ob6oraiieHrne nojae3HbIX HCKOMaeMbIX)»
oOyyJaronuiics 10mHKeH 00J1a1aTh CICYIOIIMMU KOMIIETEHITUSIMU:

CtpyKTypHBII [Inanupyemsble pe3yabTaThl 00yUeHHS
JJIEMEHT
KOMIIETCHIINHU

ITK-4 roTOBHOCTBIO OCYIIECTBIATh TEXHUUECKOE PYKOBOACTBO TOPHBIMU U B3PBIBHBIMHU
paboTamu NpU SKCIUTyaTallMOHHON pa3BeJKe, 100bIYe TBEPAbIX MOJIE3HBIX HCKOMAEMBIX,
CTPOUTENBCTBE U IKCILUTYaTalluH MO/I3eMHBIX 00BbEKTOB, HEOCPEICTBEHHO YIPABIAThH
IpoleccaMy Ha MIPOU3BOJCTBEHHBIX 00BbEKTaX, B TOM YHCIIE B YCIOBHIX YPE3BhIYANHBIX
cUTyanun

3HaTh OCHOBHBIE MTOHATHUS METO/IOB, CIIOCOOOB U CPEACTB MOTYYCHHUS ChIPbS U
KOH-IIEHTPATOB TPH MepepabOTKH MOJIE3HBIX HCKOTIAEMBIX

YMeTh BBI6I/IpaTB TCXHOJIOTHIO ITPOU3BOACTBA paGOT 10 060I‘aH_[CHI/IIO IMOJIC3HBIX
HCKOITaCMbIX, IPUMCHATH CIIOCOOBI U Cpe€acTBa Ajid MOJTy4YCHUA
KOHAWUIIUMOHHBIX KOHICHTPATOB

Brnaners CMOCOOHOCTBIO BBIOMPATh U PACCUNUTHIBATH OCHOBHBIE TEXHOJIOTHUECKUE
na-pameTpbl 3GHEKTUBHOTO U SIKOJOTUUYECKH 0€3011aCHOTO MPOU3BOICTBA
pabot o nepepaboTKe U 0OOTAICHUI0O MUHEPAIBHOTO CHIPhSl HA OCHOBE
3HaHUI MPUHIUTIOB (DJIOTAIIMOHHOTO MPOSKTUPOBAHUSI TEXHOJIOTHIECKUX
CXeM 000raTUTEeILHOTO MPOU3BOJICTBA U BBIOOPA OCHOBHOTO U
BCIIOMOTaTeJIbHOTO 000TaTUTEIHFHOTO 000PYAOBaHUS




ITK-5 TOTOBHOCTBIO JEMOHCTPUPOBATH HABBIKK Pa3paOOTKH MIJIAHOB MEPOTIPHUITHI IO CHUKEHHIO
TEXHOT€HHOW HArpy3Ku MPOU3BOACTBA HA OKPYKAIOIIYIO CPEeAy IIPH SKCIUTyaTallMOHHOMN
pa3BeJke, 100bI4e U nepepadoTKe TBEPAbIX MOJIE3HBIX HCKOMAEMbIX, & TAK)KE IIPU CTPOUTEIILCTBE
H OKCIUTyaTalluu MOA3C€MHBIX O6’I>CKTOB

3HaTh

Hay4HbIC METObl U MEPOIPUSIITHS IO CHUXKEHUIO TEXHOTCHHOU HArpy3Ku
Ha OKPYKAIOIYIO Cpey MPH IKCILTyaTallMOHHON pa3Beske, 1o0bue U
nepepaboTKe TBEP/BIX MOJIE3HBIX HCKOITAEMBbIX

VYmMmern

MIPUMEHSITh HAyYHBIC METO/IBI i MEPOIIPUSTHS 110 CHIKCHUIO TEXHOTCHHOMN
HArpy3KH Ha OKPYXKAIOIIYIO CPey MPH IKCIUTYaTallMOHHOM pa3BeJIKe,
NOOBI-4e U MepepadboTKe TBEPABIX MOIE3HBIX HCKOITAEMbIX

Bnanets

HaBbIKaMU IMPUMCHCHUA HAYUYHBIX MCTOAOB U MepOHpI/IHTI/Iﬁ 110 CHUXKCHHUIO
TEXHOTCHHOMN HArpy3KU Ha OKPYXKAIOIIYIO CPEIy TP IKCILUTyaTallMOHHON
pasBenke, J00bIYe U MepepadO0TKe TBEPABIX MOJIC3HBIX HCKOITAEMBIX

IIK-12 rOoTOBHOCTEIO OINICPATUBHO YCTPAHATH HAPYIICHUS ITPOU3BOACTBCHHLIX ITPOLIECCOB, BECTU
HGpBH‘-IHBIfI Y4YET BLIITOJIHACMBIX pa60T, AHAJIIM3UPOBATH OIICPATUBHBIC U TCKYIIUC ITOKA3aTC/IN
IMpOU3BOJACTBA, 000CHOBBIBATh MMpCAJIONKCHUA 110 COBCPIICHCTBOBAHUIO OPraHru3alilin

IIPOU3BOJICTBA

3HaTh OCHOBHbBIE TEHJCHIIMU Pa3BUTHUS IPOU3BOJCTBEHHBIX IIPOLIECCOB,
MOKa3aTesu POU3BOCTBA

YmeTh MIPUMEHSTh U3yUEHHbIE TEHICHIIUU Pa3BUTHSI IPOU3BOICTBEHHBIX
IIPOLIEC-COB, IIOKA3aTeNIM IPOU3BO/ICTBA B IPO(HECCHOHAILHON
JeSITeIbHOCTH

Bnagets TEHJACHLIUSIMU Pa3BUTHUS IPOU3BOJCTBEHHBIX NPOLIECCOB, TOKA3ATEIN

IpOU3BOJACTBA B HpO(I)eCCHOHaHBHOﬁ ACATCIIBHOCTHU

ITK-19 roToBHOCTBIO K pa3paboTKe NPOEKTHBIX HHHOBALIMOHHBIX PELICHUH 110
HKCIUTyaTal[MOHHON pa3BeqKe, 100bIue, nepepadoTKe TBEP/bIX MMOJIE3HBIX HCKOMAEeMBbIX,
CTPOUTENILCTBY U KCILTyaTalluu MOJA3EMHBIX O0BEKTOB

3HaThb OCHOBHBIE TCH/ICHIIMH Pa3BUTHS MHHOBAIIMOHHBIX PEIICHU IO TIepepadoTKe
TBEPJBIX MOJE3HBIX UCKOMAEMBIX

YMern MPUMEHSATh U3YYEHHBIE TEHJCHIINN Pa3BUTUS NHHOBAMOHHBIX PEIICHUN 10
nepepaboTKe TBEPABIX MOJIE3HBIX HCKOMAEMBIX

Bmagerts TEHJICHIIUSMH Pa3BUTHUSI MHHOBAIIMOHHBIX PEIICHHH 1O TIepepadoTKe

TBCP-AbIX IMOJIC3HBIX NCKOIIACMBIX

OIIK-9 BmagenneM MeToaMH aHAJIN3a, 3HAHWEM 3aKOHOMEPHOCTEN MTOBEJACHUS U YIIPABIICHUS
CBOWMCTBAaMH FOPHBIX MTOPOJ] U COCTOSITHUEM MACCUBA B IpoLeccax 100bIUU U MepepadoTKH
TBEP/bIX MOJIE3HBIX UCKOIMAEMBIX, a TAKXKE€ MPU CTPOUTENILCTBE U SKCILTyaTalluH MOI3EMHBIX

COOPYKEHUI

3HaTh METO/Ibl aHAJIN3a, 3aKOHOMEPHOCH ITOBEICHUS U YIIPABIICHHS CBOMCTBAMHU
TOPHBIX TTOPOJ] U COCTOSTHIEM MaCcCHBa B MpoIieccax JOObIYH U IEpepadOTKH
TBEPJBIX MOJIE3HBIX UCKOIIAEMBIX.

YMern BI)I6I/IpaTL MCTOJBI aHaJIn3a, 3aKOHOMCPHOCH ITOBCACHUA U YIIPABJICHUA
CBOMCTBaMH FOPHBIX TOPOJ] M COCTOSTHUEM MacCHBa B TPOIECCax JOOBIYH U
nepepaboTKH TBEPABIX MOJIE3HBIX HCKOMAEMBIX.

Bnanets CIOCOOHOCTBIO BHIOMpATh METO/IbI AHATIN3a, 3aKOHOMEPHOCH MTOBEACHUS U

yIPaBJIEHUS CBOWCTBaMHU TOPHBIX IMOPOJ U COCTOSIHUEM MaccHuBa B
nporec-cax A00bIYHU U NepepadOTKH TBEPABIX MOJIE3HBIX HCKOMIAEMBbIX.




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM

YUCJIC:

— KOHTaKkTHas pabora — 58,1 akaj. 4acos:
— ayauTopHas — 94 akaJ. 4acos;
— BHeaynutopHas — 4,1 akan. yacoB

— caMocTosTeNbHAs paboTa — 14,2 aka. 4yacos;

— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

dopma aTTecTaluu - SK3aMEH

AynutopHast ) s
o | KOHTaKTHas pabora E 3 ®dopma TeKyILero
Pasyen/ Tema 5 (B akaj. yacax) o E{ Bunx KOHTPOJISI Kon
S & © | caMOoCTOATENBHOMN | yCIIeBaeMOCTH H
JUCLIATUINHBI 5 [ ., | kommerenun
O Q & paboThI TIPOMEKYTOYHOMH
n1a6. |mpakr. | € & ATTECTAIIN
Jlek. s < 11
3aH. 3aH. |Q &
1. 1. Beenenue
Nzyuenue
1.1 1.1. CopeprxaHue OCHZ:HOﬁ u
JWCIUIINHEL, €€  3aJayu. B — T1IK-4, TIK-5,
3Ha4yeHue u poiib 1 Hﬂl/lTe ATVDBL 1O Konrtponbnas MK-12,
oborarmie-Hus npu paryp pabota Nel I1K-19,
JCIUIUIAHE,
UCTIOJIb30BAaHUU  PA3IMYHbIX COHCIICKTA OIIK-9
TIOJIE3HBIX HCKOTIAEMBIX J—
N3yuenune
OCHOBHO 1
N TIK-4, TIK-5,
1.2 1.2. Knaccudukanus JTOTIOJTHUTEIILHON KoHThoNLHAS K-12
HpOLECCOB Ul OOOraleHus 1 JUTEPATYPHI 110 pat (?Ta Nol K 19’
TIOJIE3HBIX MCKOTIae-MBIX JIHC-LIUILUIHHE, B 0 .
I1K-9
KOHCIIEKTa
JIEKIUH.
N3ydenue
1.3 1.3. Omepanuu, IHKIBI, OCHKBHOEIH
CTaJuH. Ornenka . TIK-4, TIK-5,
JTOTIOJTHUTENILHOU
3((GEKTUBHOCTH  MPOIIECCOB Kontponbhas MK-12,
5 1 JTUTEePaTypHI TIO
oboraiieHus Hu HCLHTITHHE pabota Nel I1K-19,
KOMILJICKCHOCTH COHCIIEKTA ’ OIIK-9
WCIIOJI30BAHUS CHIPhS J——
14 14 o N3ydenne
) s POAYKTBL 1 OCHOBHO 1
TIOKa3aTeNn oborarnieHus. . -4, TIK-5,
0 OTIOJTHUTEEHON TIK-4, TIK=5
MarepuanbHelii  GanaHc 1O 1 HHI/ITG ATVDBL 1O Konrtponbnas MK-12,
TBEPAOMY, METAILTY, BOJAE B I/ICpI/IH}JI'IpI/IHe pabora Nel IK-19,
TEXHOJIOTMYECKUX cxemax HKOI;CHCKTa ’ OIIK-9
oOoraieHus pya J——
N3ydenne
15 1.5. [lonsTre o .
OCHOBHOM 1
o T T,y
KOJINYECTBEHHBIX J——— IK-4, TIK-5
XapaKTepHUCTUKaX Konrtponbnas IK-12,
1 JUTEPATYPHI 110
BEIIECTBEHHOIO cocraBa HCLIITHHE pabota Nel I1K-19,
MUHEPAIBHOIO  CBIPbS U KOHCIICKTA ’ OIIK-9
HPOIYKTOB 00OTaIIeHUS J——
Uroro no pazaeny 5

2. 2. I'paHyIOMETPHUYCCKUI COCTaB




Nzyuenue

2.1 2.1. OCHOBHOM 1
I'panynoMeTpudecKuii cOCTaB OIIOJIHUTEIILHOMU TIK-4, TIK-5,
o I/Ip MIPOIYKTOB ﬂnme aTypsl 110 KonrpormHas 1K-12,
pyA pony patyp paborta Ne 2 I1K-19,
oOoraiieHunsi, METOILl €ro JIAC-IIUTIINHE, OTIK-9
orpeJieNieHUs KOHCIIEKTa
JIEKIIHMH.
Nzydenne
. HOBHOU U
2.2 2.2. CuUTOBBIi aHaIM3. oz(c)nglngnbﬂoﬁ I1K-4, TIK-5,
[Ikana KJaccu(UKAIIH, A KonrtponbHas IK-12,
JIUTEPATYpPHI 110
MOJTYyJIb MIKaJIBI . pabora Ne 2 I1K-19,
KJac-cuduKauu ’ OIIK-9
KOHCIIEKTa
JIEKIIHH.
Nzyuenue
2:; J'ILTaf(.)i. Oopaona oggﬁzfl:l;fbioﬁ TIK-4, TIK-5,
Ir) aZI JIOMETPHUECKOTO HJII/ITG aTypHI 110 Konrpoehas IIK-12,
pary p paryp pabota Ne 2 [K-19,
aHanM3a M MO-CTPOCHHE JHC-IUIIINHE, OIK-9
XapaKTePUCTUK KPYITHOCTH KOHCIIEKTa
JICKIIUH.
Hroro no pazneny
3. 3. TToaroroBuTenbHLIE
MIPOIIECCHI
Nzydenne
HOBHOMH U
ozcc)ngmgnbﬂoﬁ amura TIK-4, TIK-5,
3.1 3.1 T'poxogere. 321 Ilﬂme aTypsl 110 J1abopaTopHOii IK-12,
Hasnauenue npouecca I/ICEI/IH)J,'IPI/IHG 5 6OTSI [K-19,
A ’ p OIIK-9
KOHCITEKTa
JIEKITHH.
Nzyuenue
OCHOBHOM 1
. TIK-4, TIK-5,
3.2 3.2. DddexTuBHOCTH JIOTIOJTHUTEJIbHOU MK-12 5
TPOXOYEHHUs, KiaccuuKarms JUTEPATYPHI 110 HK-19’
Y KOHCTPYKIIUHU TPOXOTOB JIHCLHILINHE, OHK-é
KOHCIIEKTa
JICKLIMH.
Nzyuenue
OCHOBHOM 1
. TIK-4, TIK-5,
3.3 3.3. JpoGnenue. JIOIOJIHUTEIHHOM 3ammura TK-12
Hasznauenue IpoOIIeHusI, 321 JTUTEpaATypHI TIO nmabopatopHOit HK-19,
CTeneHb IpoOICHUs JIUCLMILIINHE, padoTsl OIK-9
KOHCIIEKTa
JIEKIIUH.
N3ydenne
3.4 3.4. Knaccudukamus wu OCHOBHOM 1 " TIK-4, T1K-5,
JIOTIOJIHUATEILHOM
KOHCTPYKIMH JIPOOMIIOK JUIS Konrponbnas MK-12,
JUTEPATYPHI 110
KPYITHOTO, CpeaHero u paborta Ne 3 [K-19,
JIHACHUATIINHE,
MEJIKOTO poOIeHus OIIK-9
KOHCITEKTa
JIEKIIUH.
Nzyuenue
S e o ey
06€ITI> CBIPbE rjlle € HJmTe aTypsl 110 Kontporshas TK-12,
Ap p ped patyp paborta Ne 3 I1K-19,
oforaIieH1eM. CxeMbl JIHCHHILINHE, OIK-9
JIpobneHus KOHCIIEKTa

JICKIIHMH.




Nzyuenue
OCHOBHOH U

. TIK-4, TIK-5,
3.6 3.6. W3MenbueHue. JIOIOJIHATEILHOMN 3amura IK-12
3aKOHOMEPHOCTH  TIpolecca 1 3 JUTEPATYPHI 110 nabopatopHon K 19’
HM3MENTbYCHHUS HMCIHATIINHE abOoTHI .
et ’ P OITK-9
KOHCIIEKTa
JIEKIIHMH.
Nzydenne
OCHOBHOM U
. TIK-4, TIK-5,
3.7 3.7. Kuaccudpuxarus JTOTIOJTHUTEIILHOU
a3MOJIBHOTO 000pYIOBaHUS 1 JUTEpaTypsl IO Kontponsnas IK-12,
gXCMH H3MEIbUYECHHS . JACIATIINHE paGora Ne 3 TIK-19,
’ OIIK-9
KOHCIIEKTa
JIEKIIHH.
3.8 3.8. T'mapasmmueckas W3zyyenue
KiaccupHUKanus U ee pPojib B OCHOBHOM 1

Gbuxkary p . I1K-4, TIK-5,
TEXHOJIOTHUECKUX cxemax JIOIIOJIHUTEIHHOM
(habpux 3aKOHOMEPHOCTH 1 JUTEPATYPHI 110 Kontponsnas IK-12,

’ paborta Ne 3 [K-19,
CBOOOJHOTO U CTECHEHHOTO JIHCLHILINHE, OIK-9
magenns 4JacTuil. OCHOBHEIE KOHCIIEKTa
IPUHIUIBI KIacCUUKALUH JIEKIHH.

Nzyuenue
OCHOBHOM U
3.9 3.9. Konctpykiuu . TIK-4, T1IK-5,
JIOIIOJIHUTEIBHOM
MEXaHUYECKHUX 1 HTEDATVORL 110 KonTponbhas I1K-12,
KJIaccu(UKATOpOB, 00JIACTb paryp pabota Ne 3 I1K-19,
JIHACIHIIINHE,
UX NPU-MEHEHUs OIIK-9
KOHCITEKTa
JICKITHMN.
Nzydenne
OCHOBHOM U
3.10 3.10. KoucTpykuuu wu JIOMOJIHUTEILHON IIK-4, TIK-5,
MIPUHIUIT NeHCTBUS 1 JIMTEPaTyphl 110 Kontponsras IK-12,
1‘5 OIIMKIIOHOB I/ICIL)II/IH)J,IPI/IHG paGora Ne 3 IK-19,
Jpory A > OIIK-9
KOHCITEKTa
JIEKITUH.
HWroro no pazneny 10 | 9/41
4. 4. OCHOBHBIE MPOIIECCHI
W3yuenue
41 4.1. T'paBuTallMOHHOE OCHZBﬂoﬁ u
oOoralenue IIOJIE3HBIX . T1IK-4, TIK-5,
JIOIOJIHATEILHOMN 3amura
HCKoMNaeMbIX. TeopeTuueckue . I1K-12,
1 321 JUTEPATYPHI 110 naboparopHoi
ocHOBEI. CKOpOCTH TaJieHHs, HCIIHILTHHE AGOThL I1K-19,
K03 GUIUEHT A ’ p OIIK-9
KOHCITEKTa
PaBHOIAIaeMOCTH N
JIEKITHIA.
4.2 4.2. IIporecchr
IpaBUTAIIOHHOTO Nzyuenue
o0oraIieHus: MIPOMBIBKA, OCHOBHOM 1
oTCa, Ilj;. KOH CHTI:;. usl Ha OIOJHUTEIILHOM TIK-4, IIK-5,
CTOJ‘IZ;X , 06011l"a EH;I-IQ Ha 1 }IJ'II/ITG aTypsl 110 Kontporkhas TK-12,

’ H patyp pabora Ne 4 MK-19,
MUTI03aX u Kemobax, JIHCHHILINHE, OIK-9
BHHTO-BBIX cernaparopax, KOHCIIEKTa
oboraiieHie B  TSDKENBIX JIEKITHH.

CYCICH3HSIX
Wzyuenne
4.3 4.3. CymHocTh YyHeHH
OCHOBHOM H
MPOLIECCOB, KOHCTPYKTUBHBIE . TK-4, TIK-5,
JIOTIOJIHUTEIBHOM
u TEXHOJOTUYECKHUE 1 HTEDATYDDL 10 KonTponbHas I1K-12,
mapameTpbl  anmnaparoB  H paryp pabota Ne 4 IK-19,
JIACIHUILINHE,
MallluH, MPaKTUKa X OIIK-9
KOHCIIEKTa
MPUMECHEHUS

JICKITUM.




4.4 4.4, MaruauTtHoE

Nzyuenue
OCHOBHOH U

oboramenue. TeopeTrueckue . TIK-4, T1K-5,
JIOIOJIHUTEIBHOM 3amura
OCHOBBI. MarsuTHble HTEDATYDEL 110 H260DATODHO I1K-12,
CBOMCTBa MHHEpAJIOB, Hcp Hn?nﬂe Z 6OTE ) I1K-19,
MarHUTHEIC OoJIs AmcIt ’ p OIIK-9
KOHCIIEKTa
cernapaTropoB N
JIEKITHI.
W3yuenne
45 45. ObopynoBaHue yis OCHZ:HOﬁH
MarHuTHOTO o0oramicHus: . TIK-4, TIK-5,
JIOIIOJIHATEILHOM
cemaparop IS CHJIbHO H KonrtponbHas IK-12,
) JUTEPATypPhI O
c1a0OMarHUTHBIX PYX; CyXue pabota Ne 4 ITK-19,
JIHCHHILINHE,
u MOKpBIE MarHuTHBIE OIIK-9
KOHCIIEKTa
cernapa-Topbl N
JIEKITHH.
Nzyuenue
46 4.6. Diexkrpuueckoe OCHOBHOM 1
oborarieHne (DI/IIS)I/I‘ICCKI/IC OIOJTHUTEIILHOM TK-4, IIK-5,
OCHOBII:: . mporecca HJII/ITG aTypsl 110 Konrpombnas MK-12,
P i patyp paGota Ne 4 I1K-19,
MOJ-TOTOBKA Marepuana K JIHCLHILINHE, OIK-9
3NIEKTPUYECKO cenaparuu KOHCIIEKTa
JICKIIUH.
Nzyuenue
OCHOBHOM U
47 47. Kiaccudpukarms . TIK-4, T1IK-5,
JIOIIOJIHUTEIBHOM
JNEKTPUUECKUX CEeNapaTopoB, KonTponbhas MK-12,
JUTEPATYPHI 110
17 KOHCTPYKTHBHBIC u pabota Ne 4 I1K-19,
JIHACIHIIINHE,
TEXHOJIOTHYECKHE TapaMeTPhl OIIK-9
KOHCITEKTa
JICKITHMN.
Nzydenne
OCHOBHOM U
4.8 4.8 CrennanbHbie JIOMOJIHUTEILHON IIK-4, TIK-5,
M.CTO,Z[I)I - MOJATOTOBKH u JIUTEPATypPHI [0 Kontporehas IIK-12,
oborameHus pyn ,E[I/ICIL)II/IH)J,IPI/IHG paGora No 4 TIK-19,
py ’ OIIK-9
KOHCITEKTa
JIEKITUH.
49 49. Pynopasbopka: W3zyuenue
oboraiieHre 10 TPEHHUIO OCHOBHOM 1
¢o M:-l b BET : OTIOJIHUTENBHON TIR-4, ITK-5,
(I)Jlgmli a-BUTAIIHS, §6>1<1Zr’ ﬂnme aTypslI TIO Konrposbnaz MK-12,

p ’ patyp paGota Ne 4 I1K-19,
pPyA; n30upareIbHOe JTUCLIUTUIMHE, OIK-9
npobreHue, M3MENBbUYCHHE, KOHCIIEKTa
XUMHU-YECKOE 00OTalleHIe JICKITHA.

Nzyuenue
OCHOBHOU U
. TIK-4, TIK-5,
410 4.10. ®daoranroHHOE JIOTIOJTHUTEIILHOM 3amnura MK-12
oborarmeHue. TeopeTHuecKue JIUTEPATYPHI 110 nabopaTtopHoi K 19’
ocHoBbl. Kunernka drmoranuu UCHUILINHE, paboThI OIIK 9’
KOHCITEKTa
JIEKIIUH.
N3ydenne
OCHOBHOM U
411 4.11. ®dnortanuoHHbBIE " TIK-4, T1K-5,
JIOTIOJIHUTEIBHOM
peareHTsl, ux HTEDATYDDL 10 Konrponbnas MK-12,
KinaccupUKalys, Ha3HAuYCHHE paryp pabota Ne 4 [K-19,
% JIHACHUATIINHE,
1 ME-XaHU3M JCHCTBUS OIIK-9
KOHCITEKTa
JIEKIIUH.
Nzyuenue
OCHOBHOM U
. TIK-4, TIK-5,
4.12 4.12. ®poraunoHHBIE JTOTIOJHUTEIbHON
MAIIHHBI, UX KJIaccu(UKaus JUTEPATypPhl O Koutponsuas TIK-12,
KOHCT, 1; ust ’ HMCIHATIINHE pabora Ne 4 TIK-19,
PYyKI Ancn > OIIK-9
KOHCIIEKTa

JICKIIHMH.




413 4.13. IIpakTuka W3zyyenue
PUMEHEHUS MalluH OCHOBHOH 1
Pa3IHIHBIX THUIIOB JIOTIOJTHUTENBHOM
(MexaHMYeCKHe JHUTEPaTyphl O Konrposehas
’ pabota Ne 4
ITHEBMOMEXaHNYECKUE, JCIUIUIAHE,
KOJIOHHBIE U Jp.). CXembl H KOHCIIEKTa
PeXUMBI GIOTANH JIEKLUH.
Hroro no paszueny 12 | 921 5
5. 5. O0e3BOKHBaHUE u
onpoOOBaHNe
Nzyuenue
OCHOBHOM 1
51 5.1. O06e3BoxuBaHHE. OTONHHTCIBHOM TIK-4, TIK-5,
Haznauenue ornepanuit n KontponbHas IK-12,
1 JUTEPATYPHI 110
00€e3BOKHUBAHUS Hu 1704 HCLIALIIHE pabora Ne 5 I1K-19,
KJaccUpUKaIus et ’ OIIK-9
KOHCIIEKTa
5 JIEKIUH.
Nzyuenue
OCHOBHOM 1
5.2 5.2. OmpoGoBaHue wu . TIK-4, T1IK-5,
JIOTIOJTHUTENILHOU
KOHTpPOJIb Ha 1 HTEDATVORL 110 Konrponbnas IK-12,
oboraTuTeNnbHBIX  (abpuKkax. Z[I/IC?II/IH}J]'IPI/IHG pabota Ne 5 I1K-19,
Tumsl ¥ Ha3HAUeHUE NPOo ’ OIIK-9
KOHCIIEKTa
JICKLHL.
Hroro mo pazneny 2
6. 6. OOmme cBeneHus 0O
000raTUTENLHO-TEXHOJIOTHIECKOH
CHCTEME
Nzydenne
OCHOBHO 1
6.1 6.1. TexHomoruueckue . TIK-4, TIK-5,
JIOTIOJTHUTENEHOM
CXEMBI: Ka4eCTBEHHBIC, 1 17 | aureparven mo KonTponbhas I1K-12,
BOJHO-IIIJJAMOBEIE M CXEMEI ! patyp pabota Ne 6 I1K-19,
JCIUIUIAHE,
LEIH anmnapaToB OIIK-9
KOHCIIEKTa
JIEKITUH.
W3yuenune
6.2 6.2. VYrpasneHue OCHZ:HOﬁ "
KauyeCTBOM TI0JIE3HBIX . TK-4, TIK-5,
JIOTIOJTHUTENILHOU
HCKOIAeMBIX TPH UX J00bIYE, KonTponpras IK-12,
5 1 1,5 | nmreparypsl mo
YCpEHEHHE  MHHEPaJIbHOTO pabora Ne 6 [K-19,
JUCIUIUTAHE,
CHIpbSI B TOPHOM IIeX€ U Ha OIIK-9
N KOHCIIEKTa
o0o-ratutensHOH (adbpuke .
JICKITHH.
Nzyuenue
6.3 6.3. TexHonorus OCHOBHOM 11
oborameHuss pyan UYEpHBIX, . T1IK-4, TIK-5,
JTOTIOTHUTENLHOU
L[BETHBIX u penKux 1 HTEDATVORL 110 Konrtponbnas MK-12,
MeTaj-1oB. TpeboBaHMA K patyp pabora Ne 6 IK-19,
TUCITUIUTAHE,
KayeCcTBYy KOHIIGHTPATOB H OIIK-9
KOHCIIEKTa
CBIpBSL. .
JICKITHH.
Wroro no pazaeny 3 3,2
Hroro 3a cemectp 36 | 18/61 14,2 9K3aMeH
ITK-4,TTK-
Uroro no pucnuminuze 36 | 18/61 14,2 JK3aMeH 5,ITIK-12,I1K-

19,0I1K-9




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

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

JIeKMOHHBIN MaTepuan 3aKperuiieTcss B XoJe J1alopaTOPHBIX pPadOT, Ha KOTOPBIX
BBIIIOJHAIOTCS TPYIIIOBBIE WIM WHIUBUAYAIbHbIE 3aJaHUsl 10 MpoijaeHHoW Teme. [lpu
MIPOBEJICHUH J1a0OPATOPHBIX 3aHITUN HCIOJB3YETCS METOJ KOHTEKCTHOTO OOY4YEHHs, KOTOPbIi
MIO3BOJIIET YCBOUTbH MaTepuajl IyTEM BBISBICHMS CBA3CH MEX1y KOHKPETHBIM 3HAHHUEM M €ro
MIPUMEHEHUEM.

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

1. TpagunuoHHble 00pa30BaTENbHBIE TEXHOJOIMM OPUEHTHUPYIOTCS Ha OpraHU3alUio
00pa3oBaTeNbHOTO  MpoOLlecca, MPEANONAralIilyl0 MPAMYI0  TPaHCISALUI 3HAHUA  OT
npenogaBareiisi K CTyJIEHTY (IPEeMMYILIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UUIIOCTPATUBHBIX
METOJIOB 00yueHHUst). YueOHas AesITeNbHOCTh CTYJ€HTa HOCUT B TaKHX YCJIOBHUAX, KaK MPaBUIIO,
PENpONYKTUBHBIA XapaKTep.

@opmbl y4eOHBIX 3aHATHH C UCIIOJIb30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHI:

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

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

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

2. TexHomoruu mpoOIEMHOTO OOyUYEHUS] — OpraHu3anus o0pa3oBaTeILHOTO IMpolecca,
KOTOpas MpeJnoaracT MoCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3AaHUE YUEOHBIX MPOOIEMHBIX
CUTYalUH JUIsl CTAMYJIMPOBAHUS AKTUBHOW M03HABATEIbHON AESATEIbHOCTHU CTY/IEHTOB.

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

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

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

[IpakTunueckoe 3aHATHE B (GopMe NpPAKTHKyMa — OpraHu3anus ydeOHOW paboThl,
HalpaBJIeHHas Ha pelIeHHe KOMIUIEKCHOM Yy4eOHO-TIO3HABaTEeNbHOW 3agauu, TpeOyromeil oT
CTyJ€HTa IPUMEHEHHUS KaK HayYHO-TEOPETUUECKUX 3HAHUM, TaK U MPAKTUYECKUX HABBIKOB.

[IpakTHyeckoe 3aHATHE HA OCHOBE Kelc-MeTo/1a — 00yueHHe B KOHTEKCTE MOACTUPYEMOi
CUTYAIIH, BOCTIPOU3BOISIICH peaTbHbIC YCIOBUS HAYYHOW, TPOU3BOACTBEHHOM, OOIIIECTBEHHOM
nesrenbHOCTH. OOydaromuecs: JA0JDKHBI MPOAaHATU3UPOBaTh CUTYAlLlMIO, pa3o0paTh-csi B CYTH
npo0iieM, MPeUI0KUTh BOZMOXKHBIE PEIIeHUs U BBIOpaTh Jyuliee u3 HuX. Kelicel 6a3upyrorcs Ha
pearabHOM (paKTHYECKOM MaTepHualle WM 5Ke MPHOIMKEHBI K pealbHOM CUTYyalluu.

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

®opmbl y4eOHBIX 3aHATHI € HCIIOJIb30BAHUEM UTPOBBIX TEXHOJIOTHI:

VYuebnas urpa — (opmMa BOCCO3AAaHUS MPEIMETHOTO M COLMAIBHOTO COAEPIKaHUS
Oynymeil npodecCHOHaIbHOM NEATENbHOCTH CHElHaTuCTa, MOJIEIUPOBAHUA TaKUX CHUCTEM
OTHOLIEHUH, KOTOPBIE XapaKTEPHBI JIJIs1 3TON IE€ATENBHOCTH KaK LIE€JI0TO0.

JlenoBast urpa — MOJICTMPOBAHUE PA3IMYHBIX CUTYallUH, CBS3aHHBIX C BEIPAOOTKOMN U



MPUHITHEM COBMECTHBIX PEUICHHH, 00CYKICHHEM BOIPOCOB B PEKUME «MO3TOBOTO IHITYP-May,
PEKOHCTPYKIIMEH (QYHKIIMOHATEHOTO B3aUMOICHCTBYSI B KOJIJICKTUBE U T.I1.

PoneBast urpa — umMTanusg WM PEKOHCTPYKLUS MOJIEIEH pOJIEBOrO IOBEACHUS B
MPEIOKEHHBIX CLIEHAPHBIX YCIOBUSX.

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

OCHOBHBIE THUIIBI IPOEKTOB:

HccnenoBatenbckuii MNpPOEKT — CTPyKTypa npuOmmkeHa K ¢opmaTy HaydHOTO
UCCIJIEI0-BaHUs (J10KA3aTENbCTBO AKTYalbHOCTU TEMBI, OIPENEICHHE HayyHOU MpoOsIeMsl,
npeaMera M O0beKTa HCCIeAOBaHUA, IeNiel W 3a/ad, METOJO0B, MCTOYHHKOB, BBIIIBXKEHUE
THITOTE3bI, 0000IIEeHNE PE3YyIbTaTOB, BBIBO/IBI, 0003HAYEHNE HOBBIX MPOOIEM).

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

NndopmannonHpli  MpoekT — y4yeOHO-TIO3HABAaTENbHAS JCSATENBHOCTh C  SIPKO
BBIPA)KEHHON 9BPHCTUYECKOI HAIPABICHHOCTHIO (ITOUCK, OTOOP U cHCTeMaTH3aIus HHPOpMauu
0 KakoM-TO 00BEKTe, 03HAKOMJICHHE YYAaCTHUKOB IMPOEKTa ¢ 3TOM MH(OpMalMeid, ee aHaIu3 U
0000111eHne /I pe3eHTaluu 0oJiee UPOKOH ayIUTOPUN).

5. lHTepakTUBHBIE TEXHOJIOTHH — OpraHu3alus o0pa3oBaTeIbHOro Mpolecca, KOTo-pas
IpeJinoiaracT akTUBHOE U HEJTMHEIHOE B3aUMO/IEHCTBUE BCEX YUACTHHUKOB, JTOCTH)KEHNE HA ATON
OCHOBE JIMYHOCTHO 3HAYMMOTO [JIsi HUX 0Opa3oBaTeNbHOTO pe3ynbrata. Hapsay co
CIICIUATM3UPOBAHHBIMUA  TEXHOJOTHUSAMHM  TaKOro  pojJa  NPHUHIUI  HHTEPAKTUBHOCTH
MPOCIEKMUBAaETCS B OONBIIMHCTBE  COBPEMEHHBIX  OOpa3oOBaTENbHBIX  TEXHOJOTHUH.
HHTEepaKTUBHOCTD MOAPA3YyMEBAET CYOBEKT-CyOBEKTHBIE OTHOILIEHHUS B X0JIe 00pa30BaTEIbHOTO
npoliecca U, Kak clieZicTBUe, (OpMUpPOBaHUE caMOpa3BUBarolIeiicss HH()OpMaIIMOHHO-PECYPCHOM
CpEeJbL.

@opmbl yueOHBIX 3aHATHI C MCMOJIB30BAaHUEM CHEIHATU3UPOBAHHBIX MHTEPAKTHBHBIX
TEXHOJIOTHIA:

Jlexiust «0OpaTHOW CBSI3M» — JICKIHS-TIPOBOKAIMS (M3JI0KEHUE MaTepHalia C 3apaHee
3arIaHUPOBAHHBIMU omuOKamm), neknusi-6ecena, JEKIUA-TUCKYCCHS,
JEKIHS-TIPECCKOH(PEPEHIINS.

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

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

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

Jlexuus-Bu3yanusanuss — HW3JI0KEHUE COJIEpP)KaHUsA CONMPOBOXKIACTCS TMpe3eHTaluei
(eMoHCTpaIe yueOHBIX MaTepPHAaiOB, MIPEICTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WUTIOCTPAaTUBHBIX, rpauuecKux, ayJuo- 1 BUIEOMaTEpUasoB).

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



6 YueOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00y4aroIIMXCst
[TpencraBneno B mpuioxeHun 1.

7 OueHOYHBIE CPeACTBA AJIsl IPOBeeHHs POMEKYTOUHOI aTTecTAlMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE 00ecneyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

1. ABgoxun, B.M. OcHOBBI 000TaIeHUs TOJIE3HBIX HCKOIAEMBbIX | Y4COHHK : B 2 TO-Max /
B.M. ABnoxuH. — 4-e u3n., ctep. — Mocksa : ['opHas kuura, [0. 1.]. — Tom 2 : Tex-Homoruun
oOoramenus 1moJie3ubix uckomaeMolx — 2017. — 312 ¢. — ISBN 978-5-98672-465-2. —Pexum
nocryna: https://e.lanbook.com/book/111337

2. JHerons, E.IO., IllaBakyneBa, O.I. OOoramenne TMOJE3HBIX HCKOMAEMBIX
[DnexTpoH-HBIA pecypc] : yueOHoe mocobme / MI'TY. - Maruuroropck : MI'TY, 2016. - 1
3JICKTPOH. OIIT. JINCK (CD-ROM) — Pexum JIOCTYyTIA:
https://magtu.informsystema.ru/Marc.html?locale=ru

3. OOoraiieHue MOJIE3HBIX HCKOMAeMbIX [DIIEKTPOHHBIN pecypc]: yueOHoe mocobue
/NTykunaK.U., SAxymkunaB.I1., MyknakosaA.H. - M.: HULl UH®PA-M, 2016. - 224 c. .- Pe-xxum
nocryma: http://znanium.com/catalog.php?bookinfo=501567 - 3arm. ¢ »kpana. —ISBN
978-5-16-010748-6.

0) JlomostHuTEIbHAS JIATEPATYpA:

1. Copokun, M.M. ®nortanvoHHBIE METOJbI OOOTaAlICHUS. XHMHYECKHE OCHOBBI
dutotanuu : yueonoe mocodue / M.M. Copokun. — Mocksa : MUCHUC, 2011. — 411 c. — ISBN
978-5-87623-237-3. — Pexum poctymna: https://e.lanbook.com/book/2073

2. Kapmasun, B.B. MarauTHbIe, 2JIEKTPUICCKUE U CHCIHAIBLHBIC METOABI 000TaICHUS
TOJIC3HBIX MCKOMAaeMbIX | yueOHuK : B 2 Tomax / B.B. Kapmasun, B.W. Kapmazun. — 3-e u3n.,
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ITpunoxxenue 1

6 YueOHO-MeTOIMYeCKoe o0ecledeHne CaMOCTOSITeIbHOI padoThl 00y4YaroIIMXcst

[To mucrumnue «OOorameHne moJie3HBIX NCKOMIAEMBIX » TPETyCMOTPEHa ayIUuTOpHas U
BHEAYAUTOPHAS CAaMOCTOSITeNIbHAst paboTa 00yJaroImuXxcs.

CamocrosTenpHas paboTa CTyJeHTOB IOCTPOCHA TAKUM 00pa3oM, 4TO B IpoIecce paboThl
CTYZICHTBI 3aKPEIUISIFOT 3HAHMUS, TOJTyYCHHBIE B IPOIIECCE TEOPETHYECKOTO O0YUCHHUS, TEM CaMbIM
dopMupyroT npodeccuoHaNbHBIE YMEHUS W HABBIKH.

B mpomecce u3ydeHUS AMCHMIUIMHBI OCYIIECTBISICTCS TEKYIIMH W TEPHOANYCCKUIt
KOHTPOJIb 32 pe3y/lbTaTaMi OCBOCHHUS Y4eOHOro Kypca. TeKymmuii KOHTPOJb OCYIIECTBISIETCS
HETOCPEICTBEHHO B MPOIIECCE YCBOCHHUSI, 3aKPEIUICHHUS, 000OIICHUS U CHCTEeMAaTH3alluy 3HAHUH,
YMEHHI, BJIaJICHUSI HaBBIKAMH W ITO3BOJIIET OINEPATHBHO JUArHOCTHPOBATh M KOPPEKTHPOBATH,
COBEpIICHCTBOBATh 3HAHUS, YMCHHUS UM BJAJCHUC HaBBIKAMH CTYJCHTOB, OOECIICYHBACT
CTUMYJIMPOBAaHHE W MOTHBALUIO MX JACATEIHLHOCTH Ha KaXKJAOM 3aHATHH. TeKyIIui KOHTPOJb
OCYIIECTBIISIETCS B hOpMe YCTHOTO ompoca (codeceroBaHms ).

[leprioandeckuii KOHTPOJNb e KOTOPOTrOo OOOONICHWE M CHCTeMaTH3alusl 3HAHUM,
npoBepka 3)(HEKTUBHOCTH YCBOCHHS CTYJICHTAMH OIPEICIICHHOTO, JOTMYECKH 3aBEPIICHHOTO
COZepKaHMs Y4eOHOro Marepuana oOcymlecTBIsAeTcs B (opMme 3aImuThl J1a0OPaTOPHBIX,
KOHTPOJIbHBIX padoT.

OrneHOYHBIE CPEACTBA IS MPOBEACHUS TEKYIIECH aTTecTaluu

Tecmut 013 camonpogepku:

Bapuanm Ne 1.

1. YUto Ha3bIBaeTcs 000rameHneM mojie3HbIX HCKONMAeMBIX ?

1. DTO mporecchl XUMUYECKOTO Pa3eIeHUs] MUHEPAIIOB.

2. DTO MPOIECChl MEXAaHUYECKOTO pa3/IefieHuss MUHEPAIOB 0€3 M3MEHEHHS] XUMHUYECKOTO
COCTaBa ChIPbS.

3. DTO OKHCIHUTETHbHO-BOCCTAHOBUTEIIBHBIC MPOIECCHI 32 CYET YACTUYHOTO WJIM TOJIHOTO
nepexo/ia 3JIEKTPOHOB OT OJHUX ATOMOB K JIPYTUM.

4. DTO MpoIeCcChl U3BMEHEHUS CTPYKTYPhI, MUHEPAILHOTO, @ UHOT/1a 1 XUMHUYECKOTO COCTaBa
TOPHBIX MOPOJT B 36MHOM KOpe.

2. KonuenTparom Ha3bIBaeTcs ...

1. mpoAyKT, B KOTOPOM MaccoBasi A0JIs MOJIE3HOTO KOMIIOHEHTA 3HAYUTEIBHO BBIIIE, YEM B
HCXOJIHOH PYyZAE;

2. MPOJIYKT, B KOTOPOM MaccoBas JOJsl MOJIE3HOTO KOMIIOHEHTa HUXKE, YEM B MCXOJHOM
pyAae;

3. OPOAYKT, B KOTOPOM MAaccCOBasi J0Jisl MOJE€3HOr0 KOMIIOHEHTA BBIIIE, YEM B MCXOJHOU
pyZie, HO HIDKE, YeM B KOHIIGHTpATE;

4. IPOAYKT, B KOTOPBI BbIIENsETCS OOMbIas YaCTh MUHEPAJIOB BMEIIAMOIIECH MOPOABl U
BpPEIHBIX ITPUMECEH.

3. Cxema nenu anmnaparos NOKa3bIBaeT...

1. mepevyeHpb M MOCIEIOBATEIPHOCTh TEXHOJIOTHUYECKUX MPOIECCOB M OINepaIiii, KOTOPhIM
MOABEPraeTcs MoJIe3HOE UCKOMAEMOE;

2. KOJIMYECTBEHHBIE TIOKA3aTeNn 000TalleHUs A1 KaKI0H OTMepaluy U MPOIYKTa;

3. KOJIMYECTBO BOABI, 100ABIIIEMOE B OMPEICTICHHBIE ONePAIlMK U TPOAYKTHI 00OTaIleHNUS;

4. MyTH CIIEIOBAHUS TIOJIE3HOTO HMCKOMAEeMOTO M MPOAYKTOB OOOTAIICHHUS C YCIOBHBIM
n300pakeHNe anmnaparos.

4. CTteneHb KOHIEHTPAIMU MOKA3bIBAET:

1. Bo ckonbKO pa3 Macca KOHIIEHTPaTa MEHbILIE MACChI ChIPhS, U3 KOTOPOTO OH MOJIYYEH;

2. Bo ckonbKO pa3 MaccoBas J0Js KOMIIOHEHTa B KOHIICHTpaTe OOJIbIIIe MAaCCOBOM J0JU
ATOr0 KOMIIOHEHTa B UCXOJHOU py/e;

3. Kakast 10181 IIEHHOr0 KOMITOHEHTA MepeIlia B XBOCTHI;



4. CteneHb MPUOIIHKEHHS PEATLHOTO TpoIiecca 000TaeHHS K UIeaTbHOMY.

5. YUto moka3biBaeT BbINMYKJIASl XaPAKTEPUCTUKA KPYIIHOCTH 1O ILUTIOCY?

1. B mpo6e mpeobianaroT KpyImHbBIE 3epHA.

2. B npo6e npeobiranatoT MeNKue 3epHa.

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

4. B mpoOe npeo01a1aroT M1aMBbl.

6. KakoBo Ha3HayeHHMe omepanuu TMpPeIBAPUTEIbHOr0 TIPOXOYEHHS] B CXeMax
PYAONIOATOTOBKM ?

1. JI7ist KOHTPOJISI KPYITHOCTHU APOOICHOTO MPOIYKTA.

2. 1514 noJiy4eHus: TOBApHOTO MPOAYKTa 3aJaHHON KPYITHOCTH.

3. Jlns pa3aenceHus 4acTHUll, UMEIOIINX Pa3Iudus B TBEPAOCTH WK (hOpME KYCKOB.

4.]Ins oTnmeneHuss TOTOBOIO IO KPYHMHOCTH MPOJIYKTa OT MCXOAHOIO Marepuana,
MOCTYMAIOIETO Ha IPOOICHHE.

7. Jas  rpoxoveHHsi  KPYNHOKYCKOBOI0O  MaTepHaja  NPeHMYIIeCTBEHHO
HCIOJIB3YOTCS. ..

1. KOJIOCHUKOBBIE PEIIETKH.

2. TUCTOBBIC peHi€Ta.

3. IPOBOJIOYHBIE CETKH.

4. nyroBbI€ CUTA.

8. IIpu xkakoMm yc10BMH 3¢ (PeKTHBHOCTH I'POXOYEHHUS PABHA HYJIIO?

1. ConepxaHue OTCEBAaEMOI0 Kijlacca KpPYMHOCTH B MCXOJHOHM pyZi€ PaBHO COJEPKaHUIO
0TCEBAEMOT0 KJlacca B HAJPEUIETHOM IPOAYKTE.

2. ConepxaHue OTCEBAEMOr0 KJlacca KPYIHOCTH B HaJPELIETHOM IPOJAYKTE PaBHO HYIIIO.

3. ConepxaHue 0TCEBAEMOro Kiacca KpyIHOCTH B UCXOAHOU pyae paBHO 100%.

4. CozneprxaHre OTCEBAEMOTO KJlacca KPYIMHOCTH B HaJIpeleTHOM npoaykte paBHo 100%.

9. B yeM cymiHOCTH npouecca ApodJieHus?

1. Pa3nenenue chlllydnx MaTEPUAIOB HA KJIACCHI KPYITHOCTH.

2. Pa3znieneHue moyie3HbIX MCKOMAEMbIX IMOJ JAEUCTBHEM BHELIHUX CHJI, MPEOA0JIEBAIOIINX
BHYTPEHHHUE CHJIBI CIETIICHUS MEXIY YaCTHI[AMHU.

3. OtaeneHne OCHOBHOM MacChl BMELIAOIIEH MOPOJbI OT UCXOJHOM PYJbI MEepe] TOHKUM
H3MEJIbUCHUEM.

4. Jlo3upoBaHUE M CMEIIMBAHHUE PA3JIMYHBIX MO KA4eCTBY MOJIE3HBIX HCKOMAEMBIX IS
MOBBIIICHHS OJTHOPOTHOCTH KAYECTBEHHOTO COCTaBa PYy/I.

10. Yo noka3piBaeT creneHb ApodaeHusi?

1. Bo ckonbko pa3 pasMep OTBEPCTHH MPEIbLIYIIET0 CUTa OOJbIIE pa3Mepa OTBEPCTUH
MOCIIEAYIOIIETO CUTA B CTAHAAPTHOM HAOOpE CHUT.

2. Bo CKOJIBKO pa3 KPYIMHOCTh APOOJICHOT0 IPOAYKTA OOJIBIIIE pa3Mepa pa3rpy309HOH MIeTH
TPOOMIIKH.

3. Bo CKOJIbKO pa3 KPYMHOCTH KYCKOB POOJIEHOTO MPOJAYKTa MEHBINE KPYITHOCTH KYCKOB,
MOCTYMAIOMINX Ha IPOOJICHHUE.

4. Bo CKOJIBKO pa3 KPYIMHOCTh KYCKOB JIPOOJIEHOTO MPOAYKTa OOJIbIIIE KPYITHOCTH KYCKOB,
MOCTYMAIOIINX Ha IPOOJICHHUE.

11. B meabHUIIaX cCAMOU3MeEJIbYECHUA U3MeJIbYaloleil cpeaoi ABJIAITC:

1. cTajnbHBIE CTEPKHHU.

2. cTabHBIE WA YyTYHHBIC IIAPHI.

3. pyaHast «rans».

4. KpyIHBIE KYCKH PY/IbIL.

12. Kakoii 13 nepe4ucjaeHHbIX NPOLECCOB He OTHOCUTCS K TPABUTALMOHHOMY METOXY
oboramenus?

1. oTcanka

2. KOHLIEHTpAIU Ha CTOJaxX.

3.000raieHune B TSHKEIBIX CYCICH3USX.

4. oboraieHue Mo TPEeHHUIO.



13. O6sacTh NpUMeHEeHNs KOHIEHTPAMOHHBIX CTOJIOB.

1. Jlns oboraiieHus: 30J0TOCOJEPKALUIMX MECKOB U TOHKO HM3MENbUEHHBIX PYyI PEAKUX
METAJIJIOB KPYITHOCTBIO MEHEE 3 MM.

2. [Ins oboramenus yriei kpynHocThio 250-0,5 M.

3. lns oborarmieHus py1 Y4epHBIX METAIOB KPYyMHOCTHIO 50-0,2 MMm.

4. Inst oboraiieHus Cyab(OUIHBIX Py IBETHBIX METAIIJIOB.

14. CymnocTh npouecca neHHoi guiorauunu.

1. T'uapodunbHble YacTULIBI 3aKPEIUISIOTCS Ha BO3AYIIHBIX MY3bIpbKaxX M BCIUIBIBAIOT Ha
MOBEPXHOCTH, TUAPO(POOHBIE YACTHUIIBI OCTAIOTCSA B 00HEME ITYIIbIIBI.

2. T'uppodoOHbIe YacTUIBI 3aKPEIUIAIOTCS Ha BO3AYLIHBIX MYy3bIPbKaX M BCILIBIBAIOT Ha
MOBEPXHOCTh, TUAPO(PUIBHBIC YACTUIBI OCTAIOTCS B 00BEME MYJIBIIHI.

3. I'mapodoOubie U THAPOGUIbHBIE YACTHUIIBI 3aKPEIUISIIOTCS Ha BO3AYIIHBIX MY3bIPhKAX U
BCIUIBIBAIOT HA IOBEPXHOCTb.

4. 'mapodoOHbIe U TUAPODUITBHBIC YACTUIBI OCTAIOTCS B 00bEME MYJIBIIBI.

15. OcHOBHBIM (PM3HYECKHM CBOIiCTBOM MHHEPAJIOB, ONpee/ISIIOIIUM BO3MOKHOCTH
MATHUTHOTO 000TaleHusl, ABJISETC:

1. Y nenpHas MarHuTHasi BOCIPUUMYHBOCTD.

2. AndnekTpudeckasi IPOHUIIAEMOCTb.

3. JIromuHECTIEHITUS (XOJI0IHOE CBEUCHHE).

4. TpubosnekTpuueckuii 3pdekr.

Bapuanm Ne 2.

1. Ilesib10 000raTUTEJBHBIX POLECCOB SIBJISICTCSH:

1. Boiienenue MeTajuloB U3 XMMHYECKHUX COCAMHEHUN U OTJElIeHHME HEeMEeTaJUIMYECKUX
KOMITOHEHTOB.

2. O4KCTKa METAJUIOB OT HEXENATEIbHBIX IPUMECEH.

3. OraeneHue MOJE3HBIX MUHEPAJIOB OT BMELIAIOUIEH MOPOJbl U BPEAHBIX NpUMECEH U
NOJy4eHHEe KOHIEHTPAaToB, IO CBOEMY KauecTBY YAOBJIETBOPSAIOIUX TpeOOBaHUAM
MOCIEAYIOLUX MEPE/IETIOB.

4. MU3BneueHWe OTAEIBHBIX COCTABJSIIOIIMX TBEPAOrO MaTepuaiga € IOMOIIBIO
pacTBOPUTEISL.

2. IleHHBIM KOMIIOHEHTOM Ha3bIBACTCH:

1. CxomnieHue noie3HbIX UCKOMAaeMbIX B 36MHOM KOpe.

2. DJeMeHT WM TNPUPOIHBIA MHUHEpal, C LEelbl0 IOJyYeHHs KOTOpOro J00BIBaeTCs
M0JIE3HOE HCKOIAaeMOe.

3. IlpuposHoe  XMMHYECKOE  COEIMHEHHME, OOpasymolieecs MpH  Pa3InYHbIX
(bU3NKO-XMMHUYECKUX MpoIIeccax, MPOTEKAOMIMUX B TIIyOMHAX U HA IOBEPXHOCTH 3EMIIH.

4. D11eMeHThl NI IPUPOAHBIE MUHEPAIIbI, KOTOPBIE YXYAIIAIOT Ka4eCTBO KOHIIEHTPATOB.

3. 3¢ PpekTUBHOCTH 00OralleHUsI XapaKTepu3yerT...

1. HOJTHOTY OTAENIEHUsI MEJIKOTO MaTepHala OT KPYIHOTO.

2. U3BJI€YEHHE IPAHUYHOIO KJIacca KPYIMHOCTH B CJIMB WJIU B TIECKH.

3. 4010 IIEHHOTO KOMIIOHEHTA, MEPEIIEIIEr0 B KOHIEHTPAT U3 UCXOJHON PYABI.

4. creneHb NPUOIMKEHUS pealbHOTO Mpolecca 00oraiieHus K ueaabHOMY.

4. BonHo-n1amoBasi cxemMa IoKa3bIBaeT:

1. Ilytu cnenoBaHUS IMOJIE3HOTO HCKOMAEMOT0 W TMPOJYKTOB OOOTAIIEHHS C YCIOBHBIM
n300pa’keHNeM anmnapaTos.

2. IlepeyeHs U MOCIEIOBATENBHOCTh TEXHOJOTUUYECKHUX MPOIECCOB U OMEPALUU, KOTOPHIM
II0JIBEPTaeTCs MOJIE3HOE UCKOIIaeMOE.

3. KonnuecTBeHHbIe moka3aTeau o00TammeHust 71 KaKI0M orepaluy U IpOayKTOB.

4. KonnyecTBo BOABI, 100ABIIEMOE B OT/JCIbHBIC ONEPALIUN U IPOITYKTHI.



5. Kakass M3 mnepevyucJeHHBbIX ONepanuii He OTHOCHTCHA K MOATOTOBHUTEJIbHBIM
npoueccam odorameHus ?

1. Apobnenue.

2. I'poxoueHnue.

3. Ycpennenue.

4. O4yncTKa CTOYHEIX BOJL.

6. UTo nmoka3bIiBaeT TOUYKA MepecevyeHusi CyMMAPHOI XapaKTEePUCTUKH IO ILIIOCY» €
ocbI0 adcuucc?

1. Pazmep makcuManbHOroO Kycka B Ipooe.

2. Pa3mep MUHUMAaNIBHOTO KyCKa B IIpooe.

3. CpenneMeMaHHbIN pa3Mep.

4. Cpennuii nuamMeTp Kycka.

7. JO0CTOMHCTBOM IITAMIIOBAHHBIX (JIUCTOBBIX) pellIeT SIBJIAETC:

1. [TpoaOMmKHUTENBHBINA CPOK CIYKOBI M IIOCTOSIHHBIN pa3Mep OTBEPCTHIA.

2. BosnbIas mI0maas «GKMBOTO CEUCHUS.

3. Manas mioma/p «KUBOTO CEUECHUS.

4. BeIcTpbIil U3HOC, Pa3pbIB U CMELEHUE TPOBOJIOYEK.

8. ®opmyua nis pacyera 3PPeKTUBHOCTH IPOXOYECHHS:

1. E=g¢ — Y«
E = }/K(ﬂ—a)
[04
— (B, -a)
2. ﬁ,w .

_ (B-a)a-9)

3 a(100—a ) B -6)
o Qo

4 Quo*a

9. Yem ompeaensiercsi IJABHbIM 00pa3oM KOHe4YHAasl KPYINHOCTb JApP00JIeHOro
npoaykra?

1. PasmMepom BKparuieHHOCTH 3€PEH MOJIE3HBIX MUHEPAJIOB.

2. Kpenoctbto pysl.

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

4. KpynmHOCTBIO HCXOJHOU PYABI.

10. Kakum 00pa3oM npoucxXoauT npouecce Apod/aeHns B KOHYCHBIX ApoOouIKax?

1. 3a cyer TMHAMUYECKOTO BO3JEHCTBUS pOTOpA.

2. 3a cyer pa3/aBIMBaHUSA MEXAY ABYMS IJIUTAMU.

3. 3a c4eT PKCLEHTPUYHOIO IBUKEHUSI BHYTPEHHETO KOHYCA.

4. 3a cuet 3aXxBaThIBaHUS 3yObSIMH U pacKaJbIBaHUs A0 TpeOyeMoil KpYITHOCTH.

11. IlonsiTHE O TUAPABINYECKOH KIacCH(PUKANMH.

1. Ilponiecc pa3neneHuss cMeCu MUHEPAJIbHBIX 3€PEH Ha KJIACChl KPYITHOCTH MO CKOPOCTSIM
OCaXJEHUs B BOJHOM Cpee.

2. Ilponecc pa3aeneHusi cMeCH MUHEPAIbHBIX 3€pEH Ha KJIaCcChl KPYIMHOCTH MO CKOPOCTSIM
OCaXJEHUs B BO3AYLIHOW Cpele.

3. [Ipouecc pa3neneHusi cMeCu MUHEPAJIbHBIX 3€PEH Ha KIIACChl KPYMHOCTU MPU MOMOLIH
IIPOCEUBAIOLINX TOBEPXHOCTEN.

4. Tlponecc paznesieHuss CMECH MHUHEpaJbHBIX 3€peH IO IUIOTHOCTU B BOJHOW cCpele,
MyJbCUPYIOLIEH OTHOCUTENBHO PA3AEIIEMON CMECH B BEPTUKAIILHOM HallpaBICHHH.

12. IIpouecc pa3eieHUs YACTHUIL B TAKEJbIX cpeaax (CycneH3usix) NPOUCXOAUT:

1. ITo NIOTHOCTH YaCTHILI.

2. ITo ckopoCTsIM MaIeHUs1 YacCTHIl B CpeJIE.

3. I1o xpynHOCTH YaCTHIL.

4. ITo popme vactwil.

10*



13. I''1aBHBIM JOCTOMHCTBOM (DJIOTALIMOHHOIO METO/a 000TallleHN sl SABJISICTCS:

1. Huskuii pacxoj 3JIEKTPOIHEPTHUH.

2. IIpocToTa Mpou3BOICTBEHHOIO KOMILIEKCA.

3. OTHOcHUTeNbHAS IEIIEBU3HA TOTYyYCHHS KOHIIEHTPATOB.

4. YHUBEpCaIbHOCTh, BO3MOKHOCTD Pa3JICIEHUs TIOOBIX MUHEPAIbHBIX KOMILJIEKCOB.

14. B kakux noJisiX NpoMcXoAuT MAarHUTHAs cenapanus?

1. B anexkTpuyecKux mnossx.

2. B HEOTHOPOAHBIX MATHUTHBIX MOJISIX.

3. B 01HOpOAHBIX MAarHUTHBIX MOJISAX.

4. B 3JIeKTpPOMAarHUTHBIX MOJSX.

15. O6sacTh NpUMeHEeHHs YJIeKTPHYECKOH cenapanmm:

1. OGoramieHue py1 YepHBIX METAIIIOB.

2. OO0oramieHue TEXHOJOTMYECKOTO CBhIpbSI C HHU3KOM MAacCOBOM JI0JIeM IEHHBIX
KOMITOHEHTOB.

3. JloBo/Ka HEKOHAMIIMOHHBIX KOHLIEHTPATOB PYyJA PEIKUX METAJUIOB, KEPaMUYECKOTO
CBIPBS, CITIOJI, AIMA30B.

4. O0oraiieHue BceX TUIIOB MUHEPAIbHOTO ChIPBS.

Bapuanm Ne 3.

1. Kakoe u3 nepe4ncjieHHbIX MMOJI€3HbIX HCKONAEMbIX He NMoJABEePraercs 000oramennio?

1. Heds.

2. XKene3ucroie KBapIUTHI.

3. BokcuTsl.

4. Anma3sl.

2. XBoCTaMH HA3BIBAETCH:

1. [IpoyKT, B KOTOPOM MaccOBasi 0JIsl IEHHOT'O KOMITIOHEHTA BBIILIE, YEM B UCXOJIHOM py1e,
HO HIDKE yeM TpeOyeMasi B KOHIIEHTpATe.

2. IIpoaykTt, B KOTOPOM MaccoBasi 10J1s1 LIEHHOTO KOMIIOHEHTAa 3HAYUTENbHO BBIIIE, YEM B
HCXOIHOM pyae.

3. IlpoaykT, B KOTOpBIA BbAENseTCS Oonbllias dYacTh BMEMIAIONIEH TOPOJIbI H
HE3HAUYMUTENbHAs YaCTh IIEHHOTO KOMITOHEHTA.

4. TIpoyKT, MOCTYMAONIUH B JIIOOYIO ONepaliuio 000TaleHus 1 B TI00YI0 MaIlIUHY.

3. Kakoii u3 mnepeYyncjJeHHBIX TMPOIECCOB HEe OTHOCUTCH K COOCTBEHHO
odoraTuTeJbHbIM?

1. MarauTHas cenapanus.

2. DnexkTpuyeckas cenaparusi.

3. PagnomeTrpuueckas cenapanmsi.

4. Arnomeparnus.

4. CUTOBBIM aHAJIM30M HA3bIBAETCSH:

1. U3mepeHune KpymnHbIX KyCKOB IO TPEM B3aMMHO NEPIEHANKYIISPHBIM HallpaBiICHUSM.

2. Pa3nenenne matepuaia o CKOpOCTH MaJeHUs YaCTHUL pa3IMYHON KPYITHOCTH B BOJHOM
cpene.

3. U3mepenue 4YacTul, moJi MUKPOCKOIIOM M KJIacCHU(HUKalus X Ha TPYNIbl B Y3KHX
rpaHUIaX OMpPEAEIIEHHBIX Pa3MEPOB.

4. PacceB mpoObl Marepualia Ha HECKOJBKHX CHTaX C pa3IMYHBIMH CTaHJIAPTHBIMU
pa3MepaMu OTBEPCTUH 3aJaHHOTO MOIYJIS.

5. Kakoro Ha3HayeHHMe ONEpalMH KOHTPOJIBHOI0O TIPOXOYEHHU B CXeMax
PYAONOATOTOBKHU?

1. {15t KOHTPOJISL KPYITHOCTH IPOOJIECHOTO TIPOYKTA.

2. J1y14 oj1y4eHus: TOBapHOTO MPOAYKTA 3aJaHHON KPYITHOCTH.

3. Jlns pazaenenus: MaTepraia Ha HECKOJIBKO KJIACCOB KPYIMHOCTH MEepe]l KOHIIEHTpaluen Ha
CTOJIAX.



4. Jlna oTnaeneHWs TOTOBOIO IO KPYMHOCTHM MpOAyKTa OT MCXOJHOTO MaTepuana,
MOCTYMAIOIIET0 Ha APOOICHHE.

6. Kak BiusieT yroJ HaK/JI0HAa IPOCEeHMBAIOIICl IOBEPXHOCTH TIpPOX0Ta HA €ro
MPOU3BOAUTEIbHOCTH M 3(P(PEeKTUBHOCTH TPOXOUYEHUS ?

1. He Bnuser.

2. YeM 60JbIII€ YTOJI HAKIIOHA, TEM BBILIE MPOU3BOAUTEIHLHOCTh TPOXOTa U AP(HEKTUBHOCTh
FPOXOYEHHUS.

3. Uem Oomplie yrosi HaKJIOHA, TEM BBIIIE MPOU3BOAUTEIBHOCTH TI'POXOTAa MU HUXKE
3¢ (HEKTUBHOCTH TPOXOUYCHHUSI.

4. Yem Oouibllie yros HakjOHa, TEM MEHbILIE NMPOU3BOAUTEIBHOCTh IPOXOTa U OoJblle
3¢ (HEeKTUBHOCTH TPOXOUCHUSI.

7. Kakoe n1po0JieHue HA3bIBAETCA MEJIKUM?

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

2. 01 350-100 mo 100-40 mm.

3. Ot 100-40 no 30-10 mm.

4.0t 30-10 go 3 MM.

8. Cnoco0 pa3rpy3ku u3MeJIb4YeHHOI0 MPOAYKTA U3 CTePKHEeBOH MeJIbHUIIbI:

1. CBOOOIHBIM CIMBOM Yepe3 pa3rpy30uHyto nandy.

2. JInpTépaMu NpUHYAUTEIBHO YIAISIETCS U3 MEJIbHULIBL.

3. Yepes HapyKHOE LUIMHIPUYECKOE CHUTO.

4. Yepes pelieTky ¢ WENsIMU KIMHOOOpa3HOH (hOpMBI.

9. Kakoii uM3 mNepeYHCIeHHbIX AanmaparoB OTHOCHTCA K IEHTPOOEKHBIM
Kjaaccupukaropam?

1. CiupanbHblil KaccudukaTop.

2. Peeunsiit kmaccuduxaTop.

3. IlupamuianbHbIi KiIaccudukarop.

4. I'uapOLUKIIOH.

10. ®1oTanuoHHOE 000ralICHNE OCHOBAHO:

1. Ha paznuuuu B CMa4MBa€MOCTH MUHEPAJIOB.

2. Ha pa3nnuuu B INIOTHOCTSIX MUHEPAJIOB.

3. Ha paznuuuu B IB€T€ MUHEPAJIOB.

4. Ha pa3nuuuy MUHEPAIOB B CIIOCOOHOCTH OTPa)KaTh, IPOMYCKATh, IPETOMIISTH CBET.

11. Ha3zHaueHue peareHToB - coOupareJieii Bo guioranum:

1. {nst ruapododuzanuy moBEpXHOCTH YaCTHLI.

2. g ruapo@uiin3anny NOBEpXHOCTH YaCTHIL.

3. 1nst usmenenust pH gprnotarimoHHON MyNbIIbL.

4. JIy1st ”3BMEHEHUSI HOHHOTO COCTaBa MYJIbIIbI.

12. Kakoii U3 nepe4ync/aeHHBIX allllapaToB He SIBJSIeTCA IPAaBUTAMOHHbIM ?

1. BunTOBOI1 cenapaTop.

2. TsaxenocpeHblil KOHYCHBIH cernaparop.

3. DIEKTpOCTaTUYECKUI cemapaTop.

4. ITHeBMaTHUUEeCKHIl cenaparop.

13. OTInYNTEIBHOMH 0CO0EHHOCTHIO CeNapaTOPOB AJs 000rameHus cJ1adoMarHUTHBIX
Py SIBJISICTCH:

1. Hannuue BaHHBI.

2. Hanmnuue 6apabaHa n3 HEMarHUTHOTO MaTepuana.

3. Haiiurie MarHMTHOW CUCTEMBI U3 MOCTOSIHHBIX MArHUTOB.

4. Hannuue paboyeii 30HbI MaJION JJIMHHBI M BHICOTHI C BHICOKOM HANPSKEHHOCTHIO TTOJIS.

14. Heo0xoaumMbIM YyCJOBHEM pa3iejieHUs MHHEPAJOB IMPH IJIEKTPUUECKO
cenapamnum siBJIseTCs:

1. IlpumeHeHne peareHToB.

2. Co3pnaHue cpeapl pa3felieHUuss MPOMEXYTOUHOH IUIOTHOCTH MEXKIY IIJIOTHOCTSIMM
pazziensieMbIX MUHEPAJIOB.



3. Co3gaHue HEOJHOPOJHOTO MAarHUTHOTO MOJISI.

4. 3apsKa 4acTUIl TEM WJIK UHBIM CIIOCOOOM.

15. Henbio 000raTuTEIbHBIX MPOLECCOB ABJISACTCH:

1. Bpigenenue MeTauioB M3 XUMHYECKHX COCAMHEHUNW U OTIEICHHE HEeMEeTaNInYeCKUX
KOMITOHCHTOB.

2. O4nucTKa METaJIOB OT HEXENaTEIbHbBIX TPUMECEH.

3. Oraenenue TMOJE3HBIX MHUHEPAJIOB OT BMEMIAIOMICH MOPOJBI U BPEAHBIX MPUMECEH U
paszesieHne KOMIIOHEHTOB Ha Psiji IPOYKTOB, IPUTOIHBIX Ul JaJbHEUIIeH nepepadoTKH.

4. V3BieueHue OTACIBHBIX COCTABISIONINX TBEPIOTO MOJIE3HOTO HCKOMIAEMOTO C MTOMOIIBI0
pacTBOPUTEIIS.

Koumponvnas paboma Nel

HanucaTh Ha3BaHUE MPOYKTOB OOOTACHHS U IaTh UM OTPEICIICHHUS.

HamucaTts OCHOBHBIC ITOKa3aTeu MPOAYKTOB oborameHus. J[aTh onpeneieHns U HalcaTh
(OpMYIIBI IUTSl UX OTIPEACITICHHUS.

Koumponvuas paboma Ne2

[To mpencTaBiICHHBIM JaHHBIM TIOCTPOUTH CHTOBYIO XapaKTepuCTHKy. llo rpaduky
OTIPENICTIUTh: MAaKCHMAJILHBIH pa3Mep marepuaja B Ipode, cpeaHuil pasmep, mpeodiiaaHue
YaCTHUII, YaCTHBIM BBIXOJ, KJIACCOB.

Koumpoavuas paboma No3
[TpuBecTH 3cKku3 000pyIOBaHUS Ha BHIOOD JJIsi TPOXOUYCHHUS, APOOIICHUS HITH U3MEIbUCHUSI.
HanucaTs mpuHIMn paboThl 000pYI0BaHUS, JOCTOMHCTBA U HEJOCTATKH.

Koumponvras paboma Ned

[TpuBectn scku3 0OOpYIOBaHMS [Js TPABUTAIMOHHOTO M MAarHUTHOTO OOOTaIeHUs
MOJIE3HBIX UCKOMMaeMbIX. HamrcaTs mpuHIHIT paboThl 000pyIOBaHUs, TOCTOMHCTBA U HEJOCTATKH.

Hanucath 1 peicTaBUTh CXeMaTUYHO MEXAHU3M JEHCTBUS (IIOTAIIMOHHBIX PEareHTOB.

Konmponvnas paboma Nes
Knaccudukanus oneparuii o6e3BoxkuBanusi. VX Ha3HaueHMsI, TOCTOMHCTBA U HEJOCTATKU
onepauuu.

Koumponvuas paboma Ne6
[TpuBecTH MPUHIMITHATEHYIO CXeMy 000TaIleHUs] MarHETUTOBOW PY/IBL.

Ilpumepnolii nepeuens mem u 3a0anuil 0151 NOO20MOEKU K IK3AMEHY:

1. Kakue cBolicTBa MHHEPAJIOB UCIIOJIB3YIOTCS TIPH PA3IMYHBIX METOJIaX 00oTanieHus?

2. Korna HeoOxouMo MPUMEHSITh MEXaHN4ecKoe odorarienue?

3. U3 xakux omeparuii COCTOST POIECChl 000TammeHus ?

4. Kakme  mpomeccel — mepepaOOTKM ~ MHHEPAIBHOTO  CHIpbS  Ha3bIBAIOTCA
MOATOTOBUTEIbHBIMU?

5. Kakwue nporiecchl nepepaboTKi MHHEPAIBHOTO ChIPhsS HA3bIBAIOTCSI OCHOBHBIMU?

6. Kakue mporeccol nepepaboTKu MUHEPATBHOTO ChIPhSI HA3BIBAKOTCST BCIIOMOTATEIILHBIMU ?

7. Kakue nmpoayKThl OJIy4aroT B pe3yabTaTe ooorameHus?

8. UeM ompenensercs NpeAebHO BO3MOXKHAs MAacCOBasl JIOJIsI LIEHHOTO KOMIIOHEHTa B
KOHIIEeHTpaTe?

9. IlpuBennTe KAYECTBEHHYIO CXeMY OOOTaIIeHUsI U CXEMY IIeTH aIllaparoB.

10. Yem ompenensiercs KPYHMHOCTb, OO KOTOPOW IIOJIE3HOE HCKOMaeMoe JpOoOUTCs,
U3MebYaeTcs nepe odoramenueM?



11. Ilouemy mnpumensiercs craauanbHoe apoOneHue? UTo Ha3bIBaeTCSI OTKPBITBIM H
3aMKHYTBIM LUKIJIOM JIpoOieHus?

12. Kakue anmapathl HCIIONB3YIOTCS AJIst APOOJICHUS U U3MEIbYCHHS PYAbI?

13. B yeM cocTOUT Ha3HAYCHHE OIepaIuii TpOXoUYeHUs, KilaccuuKaum’?

14. Kakue anmapaTsl HCIIONB3YIOTCA IJIs ONIEpalliii TPOXOYEHUs U Kiaccuukanuu?

15. Kakue 3akOHOMEpPHOCTH JIeKaT B OCHOBE I'PAaBUTAIMOHHOIO Mpoliecca oOoramieHus?
Knaccugukanus rpaBUTaIlHOHHBIX ITPOIIECCOB.

16. Yro Ha3bIBaeTcs mporueccoM oTcaaku? OTcagouHble MAIVHBL.

17. Kakue cwibl JAEWCTBYIOT Ha MHHEpaJbHbIE YaCTUIBl Ha IOBEPXHOCTH
KOHIEHTPAIMOHHOT'O CTONa?

18. Kakue mozie3Hble HCKOMaeMble OOOTamaloTCsl Ha KOHIEHTPAIMOHHBIX CTOJIaX?
OO6oraiieHre Ha BUHTOBBIX CEMapaTopax U KOHIEHTPALMOHHBIX CTOJIAX.

19. Yto Takoe TspKenas cpela M KaKue THUIbl TSKENBIX Cpell BCTPEUAIOTCA B IPAKTUKE
oboramenusa?

20. B ueM 3axiroyaeTcsi CyIHOCTh IIpoliecca pa3ieNieHus B TSDKEIbIX cpeaax?

21. Kakme cCymiecTBYIOT OCHOBHBIC THUIIBI amlapaToB IS pPa3lelCHUS B TKENbIX
cycneH3usax? Onumure IpUHLIKI UX paboThlI.

22. Knaccuduxamus GroTaloHHBIX IpolieccoB. B uem 3aknrouaercs nporecc guotauuu?

23. Yto Ha3bIBAETCs KPAEBbIM YIJIOM CMauuBaHuA?

24. KakoBo Ha3zHaueHHE (JIOTAIIMOHHBIX pEareHTOB, UX Kiaccudukanus?

25. B yeM npeumyiiecTBoO (PIOTAIMOHHOTO METO/Ia 0O0OTAIEHUS TTePEe]] OCTaTbHBIMU?

26. UYro Ha3zwiBaeTcs mpsAMoOM M oOpaTHO# dioranmeit? Kakuwe omepanuu Quioranuu
Ha3bIBAIOTCSI OCHOBHBIMU, IEPEYUCTHBIMU, KOHTPOJIbHBIMU?

27. Kak BbIAENAIOTCS [ICHHBIE KOMIIOHEHTHI P CEIEKTUBHON M KOJUIEKTUBHO-CEIEKTUBHON
cxemax ¢uiortanun?

28. Knaccudukamus ¢GrIOTAaIMOHHBIX MamMH. BcermomorarenbHoe — (UIOTallMOHHOE
obopyoBaHue.

29. MaruuTHOE 10JIE U €Tr0 CBOMCTBA. MarHuTHasi BOCIPUMMYNBOCTD.

30. Kak pa3nuyaroT MuHEpajibl MO MarHUTHBIM cBoicTBaM? Kaxoil cuibl TpeOyrorces
MarHuTHBIE MOJIS AJIs1 MX oOoramieHus?

31. OTKpbITHIE ¥ 3AMKHYTbIE MArHUTHBIE CUCTEMBI. MarHuTHBIE MOJIS CENapaTOpOB.

32. Kakne cyniecTByroT THUIIBI MArHUTHBIX CENAapaTopoB?

33. MarnuTHble cenapaTopsl 11 000TaleH!s] CHIIBHOMAarHUTHBIX PY/I.

34. MarHuTHbIE cenapaTopbl 751 000TalleHns ClIa0OMarHUTHBIX PY/I.

35. Ha3zoBute MeTO/Ibl U anmapathl 00€3BOKUBAHUSI TPOTYKTOB 00OTaIlIEHUSI.

[lenpto s1a0OpaTOpHBIX PAOOT MO JaHHOM AMCHUIUIMHE SABISETCS MPAKTHUYECKOe
O03HAKOMJICHHE CTYJIEHTOB C Pa3IMYHBIMHM MPOIECCAMU M METOoAaMH OOOTalleHHs] MOJIE3HbIX
HCKOIIAEMBIX, a TAKXK€E MOJIYYEHHE HaBBIKOB 10 BBIIIOJHEHUIO Pa3IMYHbIX ONBITOB. B wacTHOCTH,
CTYJEHT JOJKEH YMETh MPaBUIIbHO 000CHOBATh MPUMEHEHHE Mpollecca WK METoJa 00oralieHus
JUIS 33JIaHHOTO THIA PYJbl, pacCUUTaTh OCHOBHbIE IOKa3aTeau OOOTralleHust U MpeACTaBUTDH
WHAMBUAYaAIbHBI oTueT. Bce monydeHHble SKCHEpHMEHTANbHbIE JaHHbIE HEOOXOAUMO
POaHaJIM3UPOBaTh, MPOBEPUTH BBHIIOJHEHA JIM OCHOBHAas IeNb paboThl, CHOPMYIHPOBATH
BbIBOJIbI. Eciam mosyuyeHbl HH3KHE TEXHOJOTHMYECKHE TIOoKa3aTeld OOorameHus, yKasarb
BO3MO>KHBIE IPUYMHBI U ITYTH MTOBBIIIEHUS TOKA3aTENEH.

[Ipu BbIMOAHEHMH pabOT CTPOro coOMIOAATh MpaBUja TEXHUKH O€30MacHOCTH U
MHCTPYKIIUH 110 paboTe ¢ anmaparypo.

[Tepeuens 1abopaToOpHBIX paboT:

1. U3yuenue pabOTHI MEKOBOW IPOOUIIKH U MPOU3BOJICTBO CUTOBOTO aHAIIN3a

2. N3yuenne paboThl THPAIIMIOHHOTO TPOXOTa U orpesesneHue 3 (HEeKTUBHOCTH TPOXOUYCHUS
3. U3ydenue npouecca U3MeJIbU4eHUS Pyl B IAPOBOM MEIBHULIE



4. O6oramieHue XelIe3HbIX Py Ha MarHUTHOM cenapaTope
5. O06orameHre MOJIMMETALTHYECKUX PY/ IO CXeMe PSAMOU CEIeKTUBHOM (iioTaluu
6. O0oraiieHue MoJIe3HbIX HCKOMAEMbIX Ha KOHIIEHTPAILIMOHHOM CTOJIE.



[Tpunoxenue 2

7. OueHoOYHbIE CPeCTBA IJIfl IPOBeAeHHUs MPOMEeKYTOUHOI aTTecTAlUN
a) [lnanupyembie pe3yJbTaThbl 00yUYeHHs U OIlEHOYHbIE CPEJICTBA /ISl NPOBEACHUs MPOMEKYTOYHON ATTeCTANNM:

CrpyKTypHBIi
JJIEMEHT

KOMIICTCHII N

[Tnanupyemble pe3yiabTaThl O0yYeHHs

O1neHOYHBIC CPEICTBA

OIIK-9 B1aieHueM MeTOIaMHU AHAJIN3A, 3HAHUEM 3aKOHOMEPHOCTel NMoBeAeHHs U YIIPaBJIeHUs CBOMCTBAMHU FOPHBIX MOPO/I U COCTOSIHUEM MACCUBA
B Ipoueccax 100bI4M 1 NepepadoTKU TBEPABIX M0JIe3HbIX HCKONAEMbIX, 2 TAKKe MPHU CTPOUTEIbCTBE U IKCITYATAIIMHU NMOA3eMHbIX COOPY KeHHUIt

3HaTh METO/BbI aHAJIN3a, 3AKOHOMEPHOCH NOBeAicHUS U | Ilepeuens meopemuueckux 60npocoe K IK3ameHy:
yIpaBJICHUS CBOWCTBAMU TOPHBIX MMOPOJ U 1. Kakue cBoiCTBa MHHEPAIOB UCIOJIB3YIOTCS IPU PA3IMUHBIX METOaX 00oTameHus?
COCTOSIHEM MacCHBa B IpoIieccax J00bIYH 1 2. Korna HeoO6xoauMo NMPUMEHATh MEXaHUUECKOe 0OoramieHue?
nepepaboTKU TBEP/ABIX MOJIE3HBIX UCKOMaeMbIX. | 3. M3 Kakux ornepainuii cCOCTOSAT Npoliecchl 00oraeHus?
4. Kakue nporecchl nepepadoTKu MUHEPAIBHOTO ChIPhsl HA3bIBAIOTCS
MOATOTOBUTEIbHBIMU?
5. Kakue miporieccol nepepaboTKiu MUHEPATBLHOTO ChIPhsl Ha3bIBAIOTCS OCHOBHBIMU?
6. Kakue nporiecchbl nepepaboTKi MUHEPAIBHOTO ChIPhsI HA3bIBAIOTCS
BCIIOMOTaTeIbHBIMU?
7. Kakue mpoayKThI MOJIy4aroT B pe3ybTaTe odoramieHus?
8. Uem ompenensercs npeaeab-Ho BO3MOXKHAST MaccoBasi A0JIsl IIEHHOTO KOMITOHEHTA B
KOHIIeHTpaTe?
9. lIpuBenuTe Ka4eCTBEHHYIO CXeMY O0OTaIIeHHsS M CXEMY IIETIH arapaToB.
10. Uem onpenensieTcss KPymHOCTb, 10 KOTOPO# MOJIE3HOE UCKOMAaeMoe JPOOUTCS,
M3MeNbYaeTCs nepes odorameHueM?
YmMmets BBIOMPATh METO/IbI AaHAJIN3a, 3AKOHOMEPHOCH
IIOBEJICHUS U YIIPABIICHUs CBOMCTBAMU TOpHBIX | IIpumepnvle npakmuueckue 3a0anus 01a IK3amena:
MOPOJI ¥ COCTOSTHUEM MAacCHBa B MpoLieccax CocTaBUTh cXeMy JJisi 000TAIICHUS PYIbI
JOOBIYU U TIEPEPAOOTKHU TBEPABIX MOJIE3HBIX
HCKOIIA€MBIX.
Bnanets CIIOCOOHOCTBIO BEIOMpATh METO/IbI AaHATTN3A,

3aKOHOMEPHOCH MOBEJCHUS U YIIPaBICHUS
CBOMCTBAMHU FOPHBIX MOPOJ M COCTOSIHUEM
MaccHBa B IIpolieccax A00bIYU U epepaboTKu
TBEP/bIX MOJIE3HBIX HCKONAEMBIX.

Pewiump 3a0auy:
OmnpeenuTh MaCCOBYIO JIOJTFO MEM B KOHIICHTPATE, COCTOSIIEM U3 MUPUTA U MUHEPAJIOB,
yKa3aHHBIX B TabmuIe (1o 3aaHUI0)




CTpyKTypHBI
JJIEMEHT

KOMIICTCHI N

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeaCTBA

IIK-4 roTOBHOCTHIO OCYIIECTBJIATH TEXHUYECKOE PYKOBOJACTBO T'OPHBIMYU M B3PbIBHBIMHU PA00TaMM NPH IKCIJIYATAIIMOHHOM pa3Beake, 100bI4e
TBEPABbIX MOJIE3HBIX HCKOMAEMBbIX, CTPOUTEIbCTBE M IKCILIYATALMY MOA3€MHBIX 00beKTOB, HEMOCPEACTBEHHO YIIPABJIATH IPOLECCAMH HA
NPOU3BOJICTBEHHBIX 00bEKTOB

3HaThL OCHOBHEIE ITIOHSATHS METOMIOB, CITOCOO0B U Ilepeuens meopemuueckux 60npocos K IK3ameHy:
CPEJCTB MOJYYECHHUS ChIPBS U KOHIIEHTPATOB MPH 1. CymHocTs, ri1aBHbIe 0COOCHHOCTH U KiIaccU(UKaLUSI 000TaTUTEIbHBIX
nepepaboTKH MOJIC3HBIX UCKOMTAEMBIX IIPOIIECCOB.
2. OcHoBHBbIE (PaKTOPBI, BIUSIOIIME HA BLIOOP METOAa 00OTalCHUS.
YMmeTs BBIOMPATh TEXHOJIOTHIO ITPOM3BOJICTBA PabOT 110
Ilpumepnsle npaxmuyecKkue 3a0anus 01 IK3AMeEHA:
000raIeHHIO MOJIE3HBIX UCKOIAEMBIX,
CocTaBuTh cxemy i 00orameHus: pyabl
MIPUMEHSATDH CITOCOOBI M CPEJICTBA JIS
TIOJTYYCHU S KOHJAWIIMOHHBIX KOHIICHTPATOB
Bnaners CIIOCOOHOCTBIO BEIOUPATh U PACCUUTHIBATH Pewiumo 3a0auy:

OCHOBHBIE TEXHOJIOTHYECKHE TTapaMeTphbl
3(PEKTUBHOTO U IKOJIOTUUYECKH 0€301TacHOTO
IIPOU3BOJICTBA paboT 1o nepepadoTke u
00oraleH’I0 MUHEPAJIbHOTO ChIPbsi HA OCHOBE
3HAHUW MPUHLIUIIOB (IOTAMOHHOTO
MIPOEKTHUPOBAHUS TEXHOJIOTMUYECKUX CXEM
000raTUTENILHOTO MPOU3BOICTBA U BbIOOpa
OCHOBHOT'O M BCIIOMOTaTENIbHOTO
000raTUTENILHOT0 000PYI0BaHUS

Onpenenuth TEXHOJIOTHUYECKHUE MTOKA3aTeNH 000TalleHuss MEIHON Py/IbL:

- BBIXOJ] MEJIHOTO KOHIICHTpATa,

- BBIXOJI XBOCTOB,

- Maccy XBOCTOB,

- U3BJICUCHUE MEJIU B MEHBIN KOHIICHTpAT,

- U3BJICUEHUE MEJIU B XBOCTHI ISl YCIIOBUH, YKa3aHHBIX B Ta0I.

Pe3ynbTathl pacyera TEXHOJIOTHYECKHUX TIOKa3aTeliell opOpMHUTH B BHJIC CTAHIAPTHON
TaOJIHIIE.

OnpenenuTh MapKy METHOTO KOHIIGHTpaTa U3 TaoJl.

IIK-5 roToBHOCTBIO 1eMOHCTPHPOBATH HABBIKH Pa3pad0TKH IVIAHOB MEPONPHUATHI 110 CHUKEHUIO0 TEXHOT€HHOM HATPY3KH NIPOU3BOICTBA HA

OKPY’KAIIIYI0 Cpeay NPH IKCIIYaTAMOHHOM pa3Be/aKe, 100bIue U mepepadoTKe TBEPAbIX MOJE3HbIX HCKONAEMbIX, 4 TAKKe IIPH CTPOUTEILCTBE U

IKCIIYyaTAMHU

3HaTh

Hay4YHBIC METObI U MEPOTIPHUSITHS TI0
CHUKEHUIO TEXHOT€HHOW Harpy3Ku Ha
OKPY’KaIOIIYIO Cpey MPH SKCIUTyaTallnOHHON

Ilepeuens meopemuueckux 60npocos K IK3ameHy:
1. CymHoCTb, IJIaBHbIE 0COOCHHOCTH U KIacCU(UKAIUS 000TaTUTEIbHBIX
MTPOIIECCOB.




CTpyKTypHBI
JJIEMEHT

KOMIICTCHI N

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeaCTBA

pasBenke, 100bIYe U MepepaboTKe TBEPABIX
TOJIE3HBIX MCKOMAEMbIX

VYMeTh

IIPUMEHATHh HAYYHbIE METObI U MEPOIIPUATHS
10 CHWYKEHUIO TEXHOT€HHOM Harpy3ku Ha
OKPY’KaIOIIYIO CpeAy MPHU IKCILTYaTallMOHHOM
pasBezike, 100bI4e U epepaboTKe TBEPIBIX
TI0JIE3HBIX HCKOMAEMbIX

Hpumepnble npakmuuieckue 3a0aHUs 015 IK3AMEHA:
CocTaBuUTh CXEMYy IJId oboralieHus pyAabl

Bnaners

HaBbIKAMH IIPUMEHEHUSI HAYYHBIX METOJ0B U
MEPOIPHUATHI IO CHUKEHHUIO TEXHOTE€HHOMN
Harpy3Ku Ha OKPY’Karolllylo cpeay Ipu
OKCILTYaTallMOHHON pa3BeaKe, 100bIYe 1
nepepaboTKe TBEPABIX MOJIE3HBIX HCKOMTaeMBbIX

Pewiump 3a0auy:
OnpenenuTh MaCCOBYIO JIOJIFO MEH B KOHIICHTPATE, COCTOSIIIEM U3 MUPUTA U MUHEPAJIOB,
yKa3aHHBIX B TabnuIe (1o 3a/1aHHUI0)

ITK-12 roToBHOCTBI0 OnepaTuBHO YCTPAHATH HAPDYHICHHUSA IMTPOU3BOACTBCHHLIX ITPOLECCOB, BECTHU HepBI/I‘IHbIﬁ Y4€T BBINNOJHACMbBIX paﬁoT,
AHAJIM3HUPOBATDH ONICPATUBHLIC U TEKYIIME MOKA3aTEJIN MIPOU3BO/JICTBA, 000CHOBBIBAThH NPEAJI0KCHUSA 110 COBEPIIECHCTBOBAHUIO OPraHu3anuu

MPOM3BOACTBA

3HaTh

OCHOBHBIC TCHACHIIUU pa3BUTHUS
IMPOU3BOJACTBCHHBIX IMPOLCCCOB, ITOKA3aTCIIN
IIPpOU3BOJACTBA

Ilepeuens meopemuueckux 60npoco8 K IK3amMeny:

1. Kakue nporieccol nepepaboTKi MUHEPATLHOTO CHIPhSI HA3bIBAIOTCS
MOATOTOBUTEIbHBIMU?

2. Kakwue nporieccel nepepadoTKi MUHEPATBHOTO ChIPhsI HA3bIBAIOTCSI OCHOBHBIMU?
3. Kakue nporiecchl nepepadoTKi MHHEPAILHOTO ChIPhsI HA3bIBAOTCS
BCIIOMOTATEJIbHBIMU?

Ymetp MIPUMEHSTh U3YYE€HHbIEC TeHCHIIUN PAa3BUTHUS
Ilpumepnvie npakmuueckue 3a0anus 014 IK3IAMEHA:
MIPOM3BOJICTBEHHBIX MPOIIECCOB, MTOKA3aTENN
. CoctaBuTh cxemy /sl 000TalIeHus pyabl
MPOU3BOJICTBA B MPO(HECCHOHAIBHON
JeSITENIbHOCTH
Bnanets TEHACHLUAMHU Pa3BUTHUS IIPOU3BOCTBEHHBIX Pewums 3a0auy:

ITPONECCOB, MOKA3aTCIIN MPOU3BOACTBA B

OHpe)IeJ'II/ITI) MAaCCOBYIO JIOJIIO IMHKA B KOHICHTPATE, COCTOAIICM U3 MMPHUTA U




CTpyKTypHBI
AJEMEHT [Tnaaupyemblie pe3yiabTaThl O0ydeHUS OueHouHbIE CPECTBA
KOMIIETCHIINH

npodeccrnoHalbHO e TEeNbHOCTH MHUHEPAJIOB, YKa3aHHBIX B Tabnu1e (110 3aJaHHIO0)

IIK-19 roToBHOCTHI0 K pa3padoTKe NPOEKTHHIX MHHOBAIMOHHBIX PellleHUi 10 IKCILUIyaTAIMOHHOM pa3BeaKe, 100bl4e, HepepadoTKe TBEPAbIX
M0JIE3HBIX HCKOMAEMbIX, CTPOUTEJIbCTBY U IKCIIYATAIIMH MO3€MHbIX 00bEKTOB

3HaTh OCHOBHBIE TEHJICHIIUU Pa3BUTHS Ilepeuens meopemuueckux 60npoCco8 K IK3AMEHy:
WHHOBAIIMOHHBIX PEIICHUH 110 repepadoTke 1. Kakue npoIyKThl OMy4aloT B pe3yabTaTe odorameHus?
TBEPJIbIX MOJIE3HBIX UCKOMAEMbBIX 2. Uem ompenensieTcst IpeebHO BO3MOXHAsI MAacCOBas 10JII [ICHHOTO KOMIIOHEHTA B
KOHIIeHTpaTe?
YMmeTh MIPUMEHATH U3yYEHHBIC TCHICHIINH Pa3BUTHUS Ilpumepnvle npakmuueckue 3a0anus 013 IK3AMEHA:
MHHOBAIIMOHHBIX PEIICHUH 110 repepadoTke CocTaBuTh cxemy i 00orameHus: pyabl
TBEPJIBIX MOJIE3HBIX UCKOMAEMbBIX
Bnanets TEeHJICHLIUSIMHU Pa3BUTHS NHHOBAIIMOHHBIX Pewiump 3a0auy:
penieHuit mo nepepaboTke TBEP/IbIX MOJIE3HBIX | PaccumTaTh TEXHOIOTHYECKUE TTOKA3aTENHN 00OoTaIeHus (GIOTAIMOHHOTO 1IeXa.
HCKOITAEMBIX Pesynbratel pencraButh B Tabnuiie. Micxonuele qanabie: maccoBas nons Cu B pyae — 0,9

%, B KoHIIeHTpaTe — 20 %, B xBocTtax — 0,1 %.




0) Ilopsnok mpoBeneHHs] NMPOMEKYTOYHOH aTTeCTALMH, NMOKa3aTeJld M KPUTEPHH
OlLlCHMBAHHSA:

[Tpomexxyrounast arrectanus mo AucuuiuinHe «OOoramieHHe IOJIE3HBIX HCKOMAEMBIX)
BKJIIOYAET TEOPETHUECKUE BOIPOCHI, 103BOJIAIOLINE OLIEHUTh YPOBEHb YCBOCHMSI 00yUYarOIIUMUCS
3HaHUH, W TPAKTHYECKHE 3a/laHus, BBIBISIONIME CTENEHb CHOPMHPOBAHHOCTH yMEHUH H
BJIJICHUH, IPOBOJUTCS B POPME IK3aMEHa.

DK3aMeH MO JaHHOM TUCHMIUIMHE MPOBOJUTCA B YCTHOW (opMe MO 3K3aMEHAIMOHHBIM
OuneraM, KaXAblil U3 KOTOPBIX BKIIHOYAaeT 2 TEOPETUYECKUX BONPOCA U OAHO IPAKTUYECKOE
3a1aHKeE.

OK3aMeH NPOBOJUTCA IO OMJIETaM, OXBAThIBAIOILMM Bech HNpoiineHHbIH Marepuan. Ilo
OKOHUYAHUU OTBETA 3K3aMEHATOpP MOXET 3a/aTh CTYJEHTY JAOIOJIHUTEIbHBIE M YTOYHSIOLINE
Bonpockl. [1on0KUTENbHBIM TaKke OyAeT CTpeMJICHHE CTYAEHTAa W3JIOKUTh PAa3JIMYHbIE TOUKU
3peHHsl Ha paccMaTpUBAacMyIO IpOOJieMy, BBIPAa3UTh CBOE OTHOIIEHHWE K HEH, MPUMEHUTH
TEOpPETUYECKHE 3HAHUS 110 COBPEMEHHBIM Ipo0sieMaM 000TallleHus 0JIEe3HbIX HCKOMAeMbIX.

IToka3aTeu U KPUTEPUU OLIEHUBAHUS IK3aMeHa:

— Ha OLIEHKY «OTJIMYHO» » (5 0ayuioB) — OOy4YarOUIMIiCS MOKa3bIBaCT BBHICOKUN YPOBEHBb
c(hOpMHUPOBAHHOCTH KOMIIETEHIIHH, T.€. CTYJIEHT, IPEJICTABISIET BCECTOPOHHEE, CUCTEMAaTHUECKOE
U I1yOOKO€ 3HaHHe y4yeOHO-IIPOrpaMMHOI0 MaTepuasia, yMeHHe CBOOOIHO BBIIOJHATE 3a/1aHNUs,
MPEeyCMOTPEHHBIE MPOrPaMMOI, YCBOMBIIMNA OCHOBHYIO U 3HAKOMBIA C JOMOJHUTEIbHON
JTUTEPATYpPOM, peKOMEH0BaHHOM TTporpammoii. Kak nmpaBuiio, orieHka "OTIMYHO" BBHICTABISAETCA
CTyJEHTaM, YCBOMBIIMM B3aHMOCBS3b OCHOBHBIX MOHATUN NUCHUIUIMHBI B MX 3HAUYCHUU IS
npuoOpeTaeMoil mpodeccuu, MPOSBUBIIMM TBOPUECKHE CTOCOOHOCTH B MOHUMAHUU, U3JI0KEHUN
Y UCTIOJIb30BaHUH Y4€OHO-IPOTPAMMHOI0 MaTepuana.;

— Ha OIIEHKY «Xopomo» » (4 Oamra) — oOydaronIuiicss MOKa3bIBa€T CPEAHHUI YPOBEHBb
cOPMHPOBAHHOCTH  KOMIIETEHIMH, T.e.  CTyIEHT MpEJACTaBiIseT  IOJHOE  3HaHUe
y4eOHO-IIPOrpaMMHOT0 MaTepuasa, YCHEIIHO BBIIOJHAIOIUN MPEeyCMOTPEHHbBIE B MIPOrpaMMe
3a/laHusl, YCBOMBIIUI OCHOBHYIO JINTEPATYpy, PEKOMEHI0OBaHHYIO B nporpamme. Kak mpasuio,
OIIEHKa "XOpouIo" BBICTABISAETCS CTYAECHTaM, MOKa3aBIIMM CHCTEMaTHYECKUM XapaKTep 3HaHUI
[0 JUCLUIUIMHE U CHOCOOHBIM K MX CaMOCTOSTEIbHOMY IOMNOJIHEHUIO U OOHOBJICHHIO B XOJI€
nanbHenmei yueOHoi paboThl U Tpo(heCcCUOHATBLHON e TEIbHOCTH;

— Ha OLIEHKY «YyJIOBJIETBOPUTENBHO» » (3 6ajuia) — 00y4Jaroluiics MoKka3bIBaeT MOPOTOBBII
ypOBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIUH, T.€. CTYAEHT, IPEJCTaBIsIET 3HAHUS OCHOBHOI'O
y4eOHO-TIPOrpaMMHOI0 Marepuajga B o0beMe, HEOOXOAMMOM s JanbHelied y4eObl u
npejcTosimiel  paboThl MO CHEUMATBbHOCTH, CIPABJISIIOIIMICS C BBIIOJHEHUEM 3aJlaHuM,
IIPEyCMOTPEHHBIX IPOrpaMMOM, 3HAKOMBIM C OCHOBHOM JIMTEPAaTypOi, PEKOMEHIOBAHHOMN
nporpammoil. Kak mpaBuio, oneHka "yAOBJIETBOPUTENBHO" BBICTABIAECTCS CTYJIEHTaM,
JOTIYCTUBIIMM IOTPEIIHOCTH B OTBETE HAa DK3aMEHE U IPU BBIIIOJIHEHUU 3K3aMEHAIIMOHHBIX
3aJjaHul, HO 00J1aal0IKUM HEOOXOIMMBIMU 3HAHUSMH JJII UX YCTPAHEHUS IMOJ] PYyKOBOJICTBOM
IpenoaaBaTes;

— Ha OIICHKY «HEYAOBJIECTBOPUTEILHO» » (2 Oayia) — pe3ynbTaT OOy4eHHs] HE TOCTUTHYT,
oOyyaromuiicss HE MOXKET IOKa3aTh 3HAaHMA Ha YPOBHE BOCIPOU3BENCHHS U OOBSICHEHUS
uH(pOpMaLiU, HE MOXKET MOKa3aTh MHTEIJIEKTyalbHbIE HABBIKM PEIICHUs MPOCTHIX 334ay, T.€. Y
CTyZ€HTa, 00HAPY>KUBAIOTCS MPOOEIIbI B 3HAHUSAX OCHOBHOTO y4eOHO-IIPOrpaMMHOT0 MaTepuana,
JOCTUTHYTHl TMPUHIUMNHAIBHBIE OIIMOKM B BBIIOJHEHUH TPEAYCMOTPEHHBIX MpOTrpamMMon
3a7laHUN.

Ha OIICHKY «HEYJOBJICTBOPUTEIHLHO» (1 6amn) — oOydaromuiics He MOXKET TTOKa3aTh 3HAHUS
Ha YpOBHE BOCIPOU3BENCHHS W OObACHEHHs uWHPOpMAIMK, HE MOXKET I[O0Ka3aTh
MHTEJJICKTYaJIbHbIE HABBIKW PELIEHUS MPOCTHIX 3a/1ad.






