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Jluer pernerpannn H3MeHeHHi H 1010 HeHH i

JAMCHMTLTHHBL

i [Moanucs
Ne Pasaen Kparkoe conepxanne Ne nporokorna e
n/m | mporpaMmbl M3MEHEHHS/ JI0MOTHe H U 3ace/1aHusl -
kadeapoi
Kajenps
1 No 8 AKTyanu3auus yyedbno-mMeroanyeckoro v | Ne 2 <
HHOOPMALHOHHOTO obecnevenus | or 10.10.2017 %
JUACHIHILIIH B
2 No 8 AxTyanmsaius yuebHo-MeToauueckoro 1 | Ne 2 :
HHQOPMALTHOHHOTO obecnievenus | or 04.10.2018 %
JUCHHILIAHB =
3 Ne 8 Axryanusauns yuebHo-meroudeckoro u | No 2
HHQOPMALHOHHOTO oOecnevenus | ot 24.09.2019 %
-




1 Ilean ocBoOEeHMSI AUCIMILJINHDI

emsMu ocBoeHUS AUCHUIUIMHBI «OOOrameHue IT0Je3HbIX HCKOMAeMBIX» SBIISIIOTCS
pa3BUTHE Y CTYACHTOB JIMYHOCTHBIX KA4eCTB, a Takxke (HopMHUpOBaHHE MPO(HECcCH OHATBHBIX
KOMIIETCHIIMK B cooTBeTcTBHUM ¢ TpeboBanusmu PI'OC BO 1o crnenuasbHOCTH
21.05.04 T'opnoe nerno.

2 MecTO JUCHHUIJIMHBI B CTPYKTYpe 00pa3oBaTe/IbHON MPOrpaMMbl MOATOTOBKH
CIeNHAINCTA

Hucnunmuna «O0oramieHue Mmojae3HbIX UCKOMAaeMbIX» BXOJIUT B 0a30BYIO 4acTh oOpa-
30BaTEJILHON IPOTPaMMBI.

Jns u3y4deHus AUCIUIUTMHBI HEOOXOIMMBI 3HaHUS (YMEHHUsI, BIaAeHU), CHOPMUPOBaH-
HBIE B PE3YyJIbTATE U3YUYEHHUSI CIEAYIOIIUX KYPCOB:

«Dusukay, «Marematukay, «XuMus», «MHbopMaTrKay, «I eomorus».

3HaHus (YyMEHUs, BIaJIeHUs), IOJIYYEHHbIE NIPU U3YYEHUHU JaHHOW TUCIUIUIMHBI OyayT
HEOOXOIUMBI IS pa3padO0TKH, COBEPIICHCTBOBAHUS TEXHOJOTHIA MOATOTOBKH M 00OTaICHUS
IOJIC3HBIX MCKONAEMBIX; CO3JIaHHUS MaJIOOTXOJHBIX W OC30TXOJHBIX TECXHOJOTHH, KOMILICKC-
HOT'O HUCIIOJIb30BAHUSI MUHEPAIBHOTO CBIPbS, JIJISl aHATU3UPOBAHUS YCTOMUUBOCTH TEXHOJIOTH-
YECKOT0 MPOLECca U KaYeCTBA BBIITYCKAEMON TPOLYKIUH.

3 Komnerenunu odyvawmerocsi, GopMupyembie B pe3yJibTaTe 0CBOCHHUS
AUCHUILIMHBI M IJIAHUPYeMbIe pe3yJibTaThl 00yUeHust

B pesynbrare ocBoeHus aucuUIUIMHbI «O0o0raieHue moje3HbIX HCKOMAaeMbIX» o0yda-
IOIUNCS TIOJDKEH 00J1a/1aTh CIeNYIOIUMUA KOMIICTCHITUSIMU:

CrpyKTypHBII
JIEMEHT [Tnanupyemsble pe3ynbTaTbl 00yUEHHs

KOMIICTCHIIN N

OIIK-9 BiaeHueM MeTOAaMHU aHAJIN3a, 3HAHHEM 3AKOHOMEPHOCTel NoBe/IeHUs U
yIpPaBJIeHHs CBOMCTBAMHU I'OPHBIX IOPOJA M COCTOSIHMEM MAaCCHBA B IpoLeccax A00bI4u 1
nepepadoTKU TBEPAbIX MOJIE3HBIX HCKOINAEMBbIX, 2 TAKKe IPU CTPOUTEIbCTBE H IKCILIY-
aTalyy NOJA3eMHBIX COOPYKEHHU I

3HaThb METOJIbl aHaIN3a, 3aKOHOMEPHOCTU IOBEIEHUS U YIPABIIECHUS CBOMCTBAMU
TOPHBIX MOPOJI U COCTOSIHUEM MaccCuBa B Mpolleccax JoObIUM U MepepadoTKU
TBEP/bIX MOJIE3HBIX HCKOIIAEMBIX.

YMeTh BBI6I/IpaTB MCTOJbl aHAJIN3d, 3dKOHOMCPHOCTU MOBCIACHUSA W YIIPABJICHUA
CBOMCTBaAMH TOPHBIX ITOPOJ U COCTOSIHHMEM MAaCCHBa B IIpOoLECCax HO6BI‘II/I n
nepepaGOTKH TBCPABIX ITOJIC3HBIX MCKOITACMBIX.

Brnanmets CIIOCOOHOCTBIO BHIOMPATh METOMBI aHAM3a, 3aKOHOMEPHOCTH TOBEICHUS U
YIPABJIEHUS] CBOMCTBAMU TOPHBIX MOPOJ U COCTOSHMEM MaccHBa B MpOLEC-
cax JI0OBIYM U IEPEPaOOTKH TBEPABIX MOJIE3HBIX UCKOMIAEMBbIX.

IIK-4 roToBHOCTBIO OCYILIECTBJIATH TEXHUYECKOE PYKOBOACTBO FOPHbIMH M B3PbIBHBIMH
padoTaMM NMPH IKCIIYATAIIHOHHOM pa3BelKe, 100bIYe TBEPAbIX NMOJIEe3HbIX HCKOAEMBbIX,
CTPOMTEIbCTBE M IKCIJIyaTAllUM MOA3eMHBIX 00beKTOB, HENOCPEACTBEHHO YNPABJIATH
NpPoueccaMy Ha NPOM3BOICTBEHHBIX 00bEKTOB

3HaTh OCHOBHBIC ITOHATHA METOAOB, CI0co0OB U Cp€ACTB IOJYUCHHUA ChIPbSA U KOH-
LCHTPATOB IIpU HepepaGOTKI/I TTOJIC3HBIX MCKOIIAaCMbIX

YmMmeTh BBIOMPATh TEXHOJIOTHIO MIPOU3BOJICTBA PadOT MO 0OOTAICHHUIO MOJIE3HBIX HC-
KOITa€MBIX, IPUMEHSATH CIIOCOOBI M CPEICTBA IS TIOTYUCHHST KOHJUIIMOHHBIX
KOHIICHTPATOB

Brnaners CIIOCOOHOCTBIO BBIOMPATh M PACCUUTHIBATH OCHOBHBIC TEXHOJIOTHYECKHUE Ta-
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CTpyKTypHBI
3JEMEHT [TnanupyemMble pe3ynbTaThl 00yUCHHS

KOMIICTCHI UM

pameTpbl 3PPEKTHBHOTO U IKOJOTHUECKU OE30IaCHOTO TPOHU3BOJICTBA paboT
1o mepepadoTKe M 0OOTAIIEHUI0 MHUHEPAIBLHOTO CHIPhsi HA OCHOBE 3HAHHA
MPHUHIUIOB ()IOTAIIMOHHOTO MPOSKTUPOBAHMS TEXHOJIOTHYECKUX CXeM 000-
raTUTEIBHOTO IMPOM3BOJCTBA M BBIOOpAa OCHOBHOTO M BCIIOMOTATEIBHOTO
000raTUTEIIBHOTO 000PYIOBAHUS

ITK-5 roToBHOCTBIO 1IeMOHCTPUPOBATH HABBIKH Pa3padoTKH IVIAHOB MePONPHUATHIA 110
CHHUKEHMIO TEXHOT¢HHOM HATPY3KH NPOU3BOACTBA HA OKPY/KAIOLLYI0 Cpeay NPH IKCILTY-
aTallMOHHOM pa3Be/Ke, 100bIYe U MepepadoTKe TBEPABIX MOJIE3HBIX HCKONAEMBbIX, a
TaKsKe IPU CTPOUTEJILCTBE U IKCILIYATALUH

3HaTh Hay4YHbIE METObl U MEPOIPHUSATHS 110 CHUKECHUIO TEXHOTCHHOM HAarpy3KH Ha
OKPY’KaloIlyI0 Cpely IIPH IKCITyaTallMOHHOM pa3Besike, J00bIYE U nepepa-
OOTKE TBEP/IbIX MOJIE3HBIX HCKONAEMbIX

Ymetp MPUMEHSATHh HAYYHbIE METOJIbI U MEPOIIPUATHS 110 CHUKEHHUIO TEXHOTE€HHOMN
Harpy3Kd Ha OKPY>KaIOIIYIO Cpey MPH SKCILTyaTalluOHHON pa3BeKe, 100bI-
4e U nepepadboTKe TBEPABIX IMOJIE3HBIX HCKOITAeMBbIX

Bnaners HaBbIKAMH TPUMEHEHUSI HAYYHBIX METOJIOB U MEPOIIPUATHI IO CHUKEHUIO
TEXHOT€HHOW Harpy3Ku Ha OKPYKAIOILYIO Cpeay MPHU IKCILTyaTallMOHHON
pa3Beke, J00bIYe U MepepadOTKe TBEPABIX MOJIC3HBIX HCKOMTAEMBIX

IIK-12 roToBHOCTBHI0 ONIEPATHBHO YCTPAHATH HAPYUIEHHUS NMPOU3BOJACTBEHHBIX Npolec-
COB, BECTH NIEPBUYHBIN yUeT BHINOJIHAEMbIX Pa00T, AaHAJIM3HPOBATH ONlePATUBHbIE U
TeKylIHMe MOKa3aTeJ M NPOU3BOACTBAa, 000CHOBBIBATH NMPEAJI0KEHHS 110 COBEPLIEHCTBO-
BAHMIO OPraHM3allM NPOU3BOICTBA

3HaTh OCHOBHbBIE TEHJICHIINM Pa3BUTHUS IPOU3BOJICTBEHHBIX MPOLECCOB, TOKA3ATEIH
ITPOU3BOJICTBA

Ymerpb MPUMEHSTh M3y4YEHHbIE TEHJCHIIMH DPAa3BUTHS IMPOU3BOJICTBEHHBIX IpOLEC-
COB, MIOKA3aTeJIN NPOU3BOJICTBA B MPO(ECCHOHATIBHON JesITeIbHOCTH

Brnanets TEHJCHIMSIMH Pa3BUTHUS IPOU3BOJICTBEHHBIX NIPOLIECCOB, TOKA3aTENN IPOU3-
BOJZICTBA B NPO(PeCCUOHANBHOMN 1€ATEIbHOCTU

ITK-19 roroBHOCTBIO K pa3padoTke NPOEKTHHIX MHHOBALMOHHBIX PeLIeHHH 10 IKCILTY a-
TallMOHHOM pa3BenKe, 100bI4e, MepepadoTKe TBEPABbIX MOJE3HbIX HCKONAEMbIX, CTPOH-
TeJbCTBY M KCILIYaTAllUM 0J3eMHbIX 00bEeKTOB

3HaTb OCHOBHBIC TCHACHI WU pa3BUTUA HHHOBALIMOHHBIX pCI_I_IeHI/Iﬁ oo Hepepa60TKe
TBEPABIX MMOJIEC3HBIX NCKOITACMBbIX

YMeThb MNPUMEHATHb U3YYCHHBIC TCHACHIWH Pa3BUTHA HHHOBAIIMOHHBIX peH_IeHI/Iﬁ 10
Hepepa60T1<e TBCPABIX MOJIC3HBIX HCKOITACMBIX

BJ'Ia}IeTB TCHACHIUAMU pa3BUTUA HHHOBAIIMOHHBIX peH_IeHI/Iﬁ Io nepepa60TKe TBECP-
ABbIX ITOJIC3HBIX MCKOIIACMbIX




4 CTpyKTYpa M coiepKaHue AUCHUILIMHBI

OO0mmast Tpy10eMKOCTh TUCHUTIINHBI COCTaBisAeT 6 equuaull 216 yacos:

— KoHTakTHas padota — 95,0 akas. yacos:

ayautopHas padora —90,0 akas. yacos,;
BHeayJIuTOpHas padora — 5,0 akaj. 4acos;
— caMocTosTenpHas padora —85,3 akaj. 4acos;
— TMOATOTOBKA K 3K3aMeHy — 35,7 akaj. 4yacoB.
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1. Benenue V M3yuenrne OCHOBHOM U KonTponbras padora [OITK-9
1.1. CopepxaHrie TUCIUILIMHEIL, €€ 3aauu. 2 NTOTIOJTHUTENBHOM JTUTEpa- Nel [1K-4
3HaueHUE W POJIb 00OTAICHHMSI IPU MCIIOIH30Ba- TYPHI 110 TUCIUILINHE, I1K-5
HUU PA3IIMYHBIX MMOJE3HBIX HCKOMAEMbIX KOHCITCKTa JICKITHH. [1K-12
1.2. Knaccuduxarnus rnpoieccoB Jijist ooora- 1 11K-19
IIIEHUS TTOJIE3HBIX HCKOITAeMbIX
1.3. Oneparuu, nuKisl, craguu. Onenka 3¢- 1 5
(heKTUBHOCTH MPOIIECCOB OOOTAIICHUS U KOM-
MJICKCHOCTH MCTIOJIB30BAHUS CHIPHS
1.4. TIponyKThl ¥ IOKa3aTeNH 0OOTAIEHUSI. 1
MartepuanbHbIi 0agaHC 0 TBEPAOMY, METaJLTY,
BOJIC B TEXHOJOTHUECKUX CXeMaX 00OTaleHUs
pyna
1.5. TloHsiTHE O KONMMYECTBEHHBIX XapaKTepH- 1




AynuropHas padoTal
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CTHKaX BELIECTBEHHOI'O0 COCTaBa MUHEPAJIbHOTO
CBIPbsI U IPOJIYKTOB 00OTaIleHUs
Hroro no pazneny V | 6 5
2. I'panynoMeTpuyecKHii cocTaB \Y M3yueHne OCHOBHOU 1 Konrponsnas padora [IK-4
2.1. 'panynoMeTpu4ecKuii COCTaB Py U Mpo- 1 TTONIOJTHUTEIbHOM JIUTEpa- No 2 [1K-5
ITYKTOB 00OTallleHUs, METOJIbl €r0 OIpeIeJICHUS TypBbI 10 JUCLUIIIINHE, [1K-12
2.2. CuroBsiit ananus. lllkana knaccuduka- 1 KOHCIIEKTa JIEKLIUH. 11K-19
LTI, MOJTYJIb IIKAJIbI KIACCU(PHKAIIMN 5
2.3. O6paboTKa pe3yabTaTOB I'PaHyIOMETPH- 2 2
YECKOTO aHAIN3a U MOCTPOEHUE XapAKTEPUCTUK
KPYITHOCTH
HToro no pazaneny V | 4 2 5
3. IloAroToBUTEIHHBIE MPOLIECCHI \Y M3yueHue OCHOBHOU U 3amura naboparopHoif|[1K-4
3.1. I'poxouenne. Haznauenue mpouecca 1 NTOTIOJIHUTEIBHOM JITEpa- paboThI [K-5
3.2. D beKkTUBHOCTh TPOXOUYEHHUS, Ki1acCupu- 2 2 2 8  [Typhl IO AUCHUILIMHE, KonTponbnas pabora [1K-12
Kalusl 1 KOHCTPYKIIMU TPOXOTOB KOHCIIEKTa JICKIUH. Ne 3 T1K-19
3.3. Apobnenue. Haznauenue npoOieHws, 1 3 10
CTETIEHb APOOJICHHS
3.4. Knaccugukaius 1 KOHCTPYKLUHU IpOOH- 2 2 1
ITOK /17151 KPYITHOTO, CPETHETO U MEJIKOTO JIpolie-
HUS
3.5. KpynHoCTb, 10 KOTOpOi HEOOXOIMMO 1 1
POOUTH ChIphe nepes odorameHneM. CXempl
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3.6. U3menpbueHue. 3aKkOHOMEPHOCTH IIPOLIEC- 2 2 7,3 |A3yueHue OCHOBHOMU U 3amuTa 1abopaTopHOU
ca N3MeJbUCHUS NOTIOJTHUTEIBHOM JTUTEpa- paboTbI
TYpBI 10 AUCHUILIINHE,
KOHCIIEKTA JICKIUI
3.7. Knaccugmukaius pazmoabHOTo 000pyao- 2 2 1
BaHUs. CXeMbl U3MENIbYCHHUS
3.8. I'unpaBaudeckas KiiacCuPpuKamus 1 ee 1
[POJIb B TEXHOJIOTHYECKUX cxeMax (padpuk. 3ako-
HOMEPHOCTH CBOOOTHOTO ¥ CTECHEHHOTO TaJ1e-
KonTponbnas padbota
Hus yacTull. OCHOBHBIE MPUHLIUIIBI KIacCUpUKa- No 3
1805051 h
3.9. KoHCTpyKIIMM MEXaHUYECKHUX Kiaccugu- 1 1
KAaTOpoB, 00J1aCTh UX IPUMEHEHHUSI
3.10. KoHCTpyKIIMHu ¥ IpUHIMN JEHCTBUS 1 2 1
THIPOIMKIIOHOB
HToro no pazneny V | 14 7 7 30,3 YcTHBIN onpoc
4. OCHOBHBIE TTPOIECCHI V [K-4
4.1. I'paBuTaninoHHOE 0OOTAIIEHHE MOJIE3HBIX 1 4 10 3amuta gaboparopuoit[[IK-5
McKomaeMbIX. TeopeTndyeckne ocHOBbl. CKOPOCTh paboThI T1K-12
najeHus, KodGPUIMEeHT paBHOIA1aeMOCTH [1K-19
4.2. IIponiecchbl rpaBUTAIIMOHHOTO oboraiie- 2 KontposnbHast pabora
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HUS: IPOMBIBKA, OTCAJKa, KOHIICHTPALUs Ha CTO- Ne 4
max, oboraiieHue Ha IUI03ax U xkenodax, BUHTO-
BBIX Ceraparopax, 00orameHne B TSHKEIBIX CyC-
MEH3UIX
4.3. CymHoCTb IIPOLECCOB, KOHCTPYKTHUBHbIE 1 2 1 M3ydyenue oCHOBHOM U
Y TEXHOJIOI'MYECKHE MTapaMeTphl anmnapaTroB U NIONIOJTHUTEIBHOM JTuTEpa-
KonTponbhas padora
MAIlliH, MPAKTHKA UX TPAMEHEHHSI TYpbl 11O MCLHMILIHHE, No 4
KOHCIIEKTa JIEKLIU I
4.4. MaruuTHOe oboramieHue. TeopeTuueckue 2 3 10 |[M3y4yeHue OCHOBHOM u 3amura 1a60paTopHOH
OCHOBBI. MarHuTHBIE CBOKWCTBA MUHEPAJIOB, Mar- NTOTIOJIHUTEIBbHOM JITEpa- paboThI
HUTHBIE I0JIs1 CENapaTopoB TypbI IO AUCLUIUINHE,
KOHCIIEKTA JICKIUI
4.5. O6opynoBaHue jisi MArHUTHOTO 00oTa- 2 2 1
IIIEHUs: Ceraparop A CUIbHO U CI1a0OMarHuT-
HBIX PYyJ; CyXHe i MOKpbIE MarHUTHBIE cerapa- M3ydeHne OCHOBHOU U
TOPBI TOTIOJTHUTEIBHOM TuTEpa-
KonrtponsHas pabora
4.6. Dnextpuyeckoe oboramenue. Puznye- 1 TYpBI IO TUCLUIUIMHE, No 4
CKHE OCHOBBI ITpoIiecca, MOAr0TOBKA MaTepHara K| KOHCIIEKTa JIEKIIUH B
PIEKTPUYECKOM cenapannuu
4.7. Knaccudukanus MeKTpUIECKHUX cerapa- 2 2 1
TOPOB, MX KOHCTPYKTHUBHBIC Y TEXHOJIOTHIECKHE

Kon u crpykTypHbIi
3JIEMEHT KOMITETEHIIUN
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4.8. CrienuajibHbIE METOABI HOATOTOBKH U 1
oOoranieHus! py;1
4.9. Pynopaz6opka: oboraiieHue o TpeHuro, 1 1
(dopme, 1iBeTY, prioTorpaBUTAIUS; O0KHUT PY;
n30MpaTenbHOe ApodIieHNe, U3MENbYCHHE, XU-
MUYecKoe 00oraiieHue
4.10. dnoranuroHHoe oboramienue. TeopeTu- 2
yeckre ocHOBBI. KnHetnka duiotanum
4.11. ®noTalMOHHBIE PEareHThl, X KJIACCH- 2
(bukarsi, Ha3HAYEHUE U MEXAHU3M JICHCTBHSI
4.12. ®noTalMoHHbIe MAITNHBI, UX KJIacCH(U- 2 2 1
Kalysi, KOHCTPYKITHSI
4.13. IlpakTuka MPUMEHEHUS MAIlIUH Pa3Iny- 1 4 10 3amura 1abopaTopHOU
HBIX TUIIOB (MEXaHUYECKUE, THEBMOMEXaHNYe- paboTHI
CKHe, KOJIOHHBIE U JIp.). Cxembl U pexumsl (iio-
TaIu
Hroro no pazneny V 120 11 8 35 YcTHBIH onpoc
5. O0e3BOKMBaHUE U ONPOOOBAHUE \Y M3y4yeHre OCHOBHOM 1 Konrponsnas padora [[1IK-4
5.1. OGe3BoxuBanue. Haznauenue onepanuii 2 2  |[IOTOJHUTEIBHOU JIUTE- Ne 5 [K-5
00€3BOKMBAHUS U UX KIacCU(UKAIUSI [paTypsl M0 JUCLUILIMHE, T1K-12
5.2. IlpenupoBanue, cryuienue, GpuibTpoBa- 2 1 2  |[KOHCIIEKTa JIEKINU 11K-19
Hue, cynika. OCHOBHbIE TPUHIUIIBI TIPOIIECCOB.
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AynuropHas paboTa
(B akazm. gacax)

|
35 §
=i
3 DOpMBI TEKYILLETO g g
Pasnesn/Tema e 0 3 = S Bun c g
3 e = 2 5 . KOHTpOI yCIIeBaeMOCTH| ¥ S
JUCIUTIAHBI 2 = |2 x| 8 x|5S CaMOCTOSITENTbHOM . 253
b5 E |8 | 0 E|le s U IIPOMEXYTOYHOU =
3 S |SE | FE|g & paboTsI ©
2 s 2| B ZE|8 aTTecTalnu N T
o 25 | E 3o = S
= Q o = ) o 2
'S e |3 <z 2
= =B =
DakTOpBbI, BAUSIOMNE HA TIPOIIECC, KOHCTPYKIIHH,
TEXHUYECKHE XapaKTePUCTUKU MPUMEHSIEMOT0
00O0pymOBaHUS
5.3. OnpoOoBaHMe U KOHTPOJIb Ha 000TaTH- 1 1
renbHbIX Gadpukax. Tunel 1 Ha3HAYEHHE TPOO
Hroro no paszaeay V 5 1 5 VYcTHbIM onpoc
6. OOmme cBeneHust 00 060TATUTETHHO- V|1 T1K-4
TEXHOJIOTUYECKON CUCTEME [1K-5
6.1. TexHomornueckue cXeMbl: Ka4eCTBEHHEIE, 1 2 11K-12
BOJHO-IIIJIAMOBBIE M CXEMBI I[EMU aNmnapaToB [1K-19
6.2. YrpaBiieHHe Ka4eCTBOM IOJIE3HBIX HCKO- 1 1 .
M3yyeHne OCHOBHOW 1
MaeMbIX MPU UX J0ObIUE, YCPETHEHUE MIUHEPATb- .
. TOTIOTHUTEILHON JTUTEpa-
HOTO CBIPhSI B TOPHOM II€Xe U Ha 000TaTUTEIhHOM KonTponbHas pabota
TYPHI 110 TUCIUTIINHE,
(babpuke . Ne 6
KOHCIIEKTA JICKIIHIA
6.3. TexHosnorus oOoraieHus pyJ YepHBbIX, 1 1
[BETHBIX U PEJKUX METAJIOB
6.4. TpeboBaHMs K KaueCTBY KOHLIEHTPATOB U 1 1
CBIPBSI.
Hroro no pasneny V | 5 5
HUroro mo gucuuiivue 54 18 18 85,3 JK3aMeH
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5 Oopa3oBaresibHbIC U HH(POPMALIMOHHBIE TEXHOJIOTHH

B nponecce npenogaBanus AUCHUILUIUHBL ««OO00raiieHue Mojie3HbIX UCKOIAeMbIX»» MpH-
MEHSIOTCS PA3IMYHbIE BUIbI 00pA30BaTEIIbHBIX TEXHOIOTHH.

JleKIIMOHHBIA MaTepual 3akpemisieTcss B XoAe JabopaTOpHbIX paboT, Ha KOTOPBIX
BBINOJIHAIOTCS TPYNIOBBIE WM WHAUBUAYAJIbHbIE 3aJaHus 1o mpoiaeHHou Tteme. [lpu
IPOBEIEHUN Ja0OpaTOPHBIX 3aHATUH MCIIOJIB3YETCS METOJ KOHTEKCTHOro OO0yd4eHus,
KOTOPBIH II03BOJISIET YCBOUTh MaTepHall IIyTEM BBISIBJICHMSI CBA3EH MEX1Yy KOHKPETHBIM
3HAHHUEM U €T0 IPUMEHEHUEM.

[lepenaya HEOOXOMUMBIX TEOPETHUECKUMX 3HAHMH U  (OPMHPOBAHHE OCHOBHBIX
IpPEeICTaBICHUHN IO KypCy IPOMCXOIUT € UCIOJIb30BaHUEM MYJIbTUMEAUHHOT0 000py10BaHHUS.

1. TpaguuuonHble o0pa3zoBaTe/bHbIe TEXHOJOIMH OPUEHTUPYIOTCS Ha OpPraHU3aLUIo
00pa30BaTeILHOrO MpoIlecca, MPEANOoIarallyo NpsAMY0 TPAaHCIALUIO 3HAaHUH OT Mpernoja-
BaTeNsl K CTYJACHTY (IPEUMYILIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UIUIFOCTPATUBHBIX METO-
J0B 00y4eHus1). YueOHasi AeATeNbHOCTh CTYAEHTAa HOCUT B TaKUX YCJOBHUSAX, KaK IPABUIIO,
PENpPONYKTUBHBIN XapakTep.

DopMbl yUeOHBIX 32aHATHIA € HCIOJIb30BAHMEM TPAAMIMOHHBIX TEXHOJIOTHI:

WupopmaninoHHast JeKIHs — MOCIEI0BaTEIbHOE U3JI0KEHUE MaTepuasia B JUCLUIUIMHAP-
HOM JIOTHKE, OCYLIECTBIIEMOE IPEUMYILIECTBEHHO BepOaJIbHBIMU CPEeACTBAMU (MOHOJIOT Ipe-
TIOJIaBATEIIS ).

Cemunap — Gecena npenojaBaressi U CTYACHTOB, 00CYKIEHHUE 3apaHee MOArOTOBICHHBIX
COOO0ILIEHUH IO KaX/10My BOIIPOCY IJIaHA 3aHATUS C €IUHBIM JUIsl BCEX IIEPEUHEM PEKOMEHIY-
eMOoii 00s13aTeNIbHON U IOTIOJIHUTEIBHOM JIUTepaTyphbl.

[TpakTHueckoe 3aHATHE, MOCBSILEHHOE OCBOCHUIO KOHKPETHBIX YMEHUN M HaBBIKOB IO
IPEJIOKEHHOMY AJITOPUTMY.

2. TexHosiornu npod;1eMHOro 00y4eHHsl — OpraHHu3anys 00pa30BaTEILHOTO IMPOIECcCca,
KOTOpasi IpeAroiaraeT MOCTAaHOBKY MPOOJEMHBIX BOIPOCOB, CO3/1aHUE y4eOHBIX MpoOiIeM-
HBIX CUTYalUi JJ1s CTUMYJIMPOBAHUS aKTUBHOM MMO3HABATEIbHOMN JEATEIbHOCTH CTYIAEHTOB.

®opMBbI Y4COHBIX 3aHATHH C HCIOJIB30BAHMEM TEXHOJIOTHH NP00JeMHOr0 00y4eHHs:

[TpoGieMHas JieKuMs — U3JI0KEHUE MaTepuana, Mperosaramplilee MocTaHOBKY MpoodiaeM-
HBIX M JUCKYCCHOHHBIX BOIIPOCOB, OCBELICHHME PAa3IMYHBIX HAy4YHBIX MOJXOAOB, aBTOPCKHE
KOMMEHTapUH, CBA3aHHbBIE C PA3IMYHBIMU MOJIEISIMU MHTEPIPETALMU U3y4aeMoOro marepua-
na.

3. rpoBble TEXHOJIOTMM — OpraHu3anus o0pa30BaTEILHOTO IMpOIecca, OCHOBAHHAs Ha
PEKOHCTPYKIIMHM MOJEJIEN TOBEIECHUS B PaMKaX MIPEJIOKEHHBIX CLIECHAPHBIX YCIOBHH.

DopMbl y4eOHBIX 3aHATHI € HCII0JIb30BAHMEM UTPOBBIX TEXHOJIOTHIA:

VYuyebHast urpa — popma Bocco3jaHus MPEIMETHOTO M COLMAIBHOTO COJIepXKaHUus Oyaymeit
npodeccuoHaNbHOM IEATEIbHOCTH CIIEUAINCTa, MOJIETUPOBAHUS TAKUX CUCTEM OTHOUICHHH,
KOTOpBIE XapaKTEePHBI I ATOU JAESATEIbHOCTH KaK LIEJI0TO0.

JlenoBas urpa — MoJIeIMpOBaHUE PA3IMUHbIX CUTYallHi, CBI3aHHBIX C BRIPAOOTKON U MpH-
HSTHEM COBMECTHBIX DPEIICHUH, 00CYKIEHHEM BOIPOCOB B PEXKHUME «MO3TOBOTO IITypMay,
PEKOHCTPYKIIMEHN (PYHKIIMOHAIBHOTIO B3aUMOACHCTBHSI B KOJUIEKTHBE U T.II.

PoneBast urpa — uMuTanus WM peKOHCTPYKLHS MOJIEIEH POJIEBOro MOBEACHUS B MIPEIIIO-
’KEHHBIX CLIEHAPHBIX YCIOBUSX.

4. TexHOJIOTHH MPOEKTHOr0 00Y4YeHHs] — OpraHu3alus oOpa3oBaTENLHOrO Mpolecca B
COOTBETCTBUU C QJITOPUTMOM MO3TAIHOTO PEIICHUs MPOOJIEMHOM 3a/1ayil WM BBIIOJHEHUS
yuebHoro 3ananus. IIpoekT mpeamnosnaraerT COBMECTHYIO Y4eOHO-ITO3HABATENbHYIO JESTEIb-
HOCTb TPYIIIBI CTYACHTOB, HAIIPABJICHHYIO Ha BEIPAOOTKY KOHIIEMIINHY, YCTAHOBJICHUE LIeTeH 1
3a1a4, (OpMyIUPOBKY OXXKHUIAEMBIX PE3yJIbTaTOB, ONPE/IEICHUE MPHHLUIOB U METOAMK pe-
IIEHUs TIOCTAaBJICHHBIX 33/]a4, INIAHUPOBaHHE XO0Aa padOoThl, MOMCK JOCTYNHBIX U ONTHMAjb-
HBIX PECYpPCOB, MOATANHYIO PeaTH3alMIo TUIaHa padoThl, MPE3EHTALNIO PE3YJIbTATOB paboTHI,
WX OCMBICIICHUE U pe(IIKCHIO.



OcCHOBHbIE THIIBI IPOEKTOB:

HccenoBaTenbCKuid MPOSKT — CTPYKTypa NpUOIIKeHa K (opMaTy HAYYHOTO HCCIIeI0Ba-
HUS (JI0KA3aTeIhCTBO aKTyallbHOCTH TEMBI, ONPEACTICHHE HAy4YHOUW MPOOIEMBI, MPeaMeTa U
00beKTa HCCJICHOBAaHMS, IEJCH W 3a7ad, METOJ0B, MCTOUYHHMKOB, BBIABMI)KCHUE THUITOTE3HI,
0000111eHNE pe3yabTaTOB, BEIBOJIBI, 0003HAYEHNE HOBBIX MPOOIEM).

TBOpYECKUI IPOEKT, KaK MPaBUJIO, HE UMEET JACTAILHO MPOPAOOTaHHOW CTPYKTYPHI; yueO-
HO-TIO3HABATENbHAS JIEATEIBHOCTh CTYJCHTOB OCYIIECTBISICTCS B paMKaxX paMOYHOTO 3ajia-
HUS, TOYHHSSICH JIOTUKE W MHTEpecaM yJaCTHUKOB IPOEKTA, )KaHPY KOHEYHOI'O pPe3yJibTara
(raseta, GUIIBM, MPA3IHUK, U3JAHUE, SKCKYPCHS U T.I1.).

HHupopMannoHHBIH MPOEKT — Y4eOHO-IT03HABATEIbHAS JCATCIIEHOCTD C SPKO BBIPAXKCHHOMN
IBPUCTUYECKON HANPABIEHHOCTHIO (TIOMCK, OTOOP M cUCTeMaTH3aIus HHOOPMAIIUHA O KaKOM-
TO O0BEKTE, O3HAKOMJICHUE YYAaCTHHKOB IPOEKTa ¢ 3TOW MH(pOpMalmei, ee aHaim3 U 0000-
HICHHE TS TPE3SHTAIH 00JIee IUPOKOH ayTUTOPUH ).

5. IHTepaKTHBHBIE TEXHOJOTHHM — OpPraHM3alKsg 00pa30BaTEeILHOrO IpoIecca, KOTopas
MpEeJIoiaracT akKTHBHOE W HEJIMHEWHOE B3aWMOJICHCTBHE BCEX YYACTHHKOB, IOCTIIKEHUE HA
9TOW OCHOBE JINYHOCTHO 3HAYMMOTO JUISl HUX 00pa3oBaTeIbHOro pe3ynbrata. Hapsay co crie-
[MUATH3UPOBAHHBIMHA TEXHOJIOTUSMH TAKOTO POJa MPHHIIMI WHTEPAKTUBHOCTH MPOCIICIKUBA-
eTcsl B OOJIBIIIMHCTBE COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH. HTEpAaKTUBHOCTD I101-
pazymeBaeT CyOBheKT-CyOBhCKTHBIC OTHOIICHHS B XOJI¢ 00pa30oBaTEIILHOTO Ipolecca M, Kak
ciencTBre, GOopMUPOBaHUE CaMOPa3BUBAIOIICHCS HHPOPMAIIMOHHO-PECYPCHOM CPe/Ibl.

@opMbl y4eOHBIX 3aHATHI C MCMOJIb30BAHHEM CHENHATU3NPOBAHHBIX HUHTEPAKTHB-
HbBIX T€XHOJOIHH:

Jlexiust «0OpaTHOM CBSI3M» — JIEKIUS—TIPOBOKAIMs (M3JI0KEHUE MaTepuaia ¢ 3apaHee 3a-
ITAHUPOBAHHBIMHU OLIMOKaMH ), neknusa-oecena, JCKIHSI-TUCKYCCHS, JICKIIMS-
MpecCKOH(pepeHIIns.

CeMuHap-TUCKYCCHS — KOJJIEKTUBHOE 00CYKIEHIE KaKOTo-TUO0 CIIOPHOTO BOIIPOCa, MPO-
0JIeMbI, BBISIBJICHHEC MHEHUH B TPYIIITe (MEXKTPYITIOBON JUAJIOT, JUCKYCCHUS KaK CITOpP-THAJIOT).

6. UndopManmoHHO-KOMMYHHKAIIMOHHbIE 00pa3oBaTejbHbIEe TEXHOJIOTHH — OpPTraHU-
3ammsi 00pa30BaTENBFHOTO TIPOIlECca, OCHOBAaHHAS Ha MPUMEHEHHWH CIEIUATH3UPOBAHHBIX
MPOTPAMMHBIX CPEJl U TEXHHUECKUX CPEACTB PabOThI ¢ HHPOPMAITUECH.

®opmMbl  y4EOHBIX 3aHATHH C WCIOIB30BAHHEM HWH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHI;

Jlexnus-Bu3yaM3aiys — W3JI0KEHUE COJICPIKAHUS COMPOBOXKIASTCS Tpe3eHTanuen (je-
MOHCTpAIUeH yu4eOHbIX MaTepPHaIOB, NMPEJICTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX CHCTEMaX, B
T.4. WUTIOCTPATHBHBIX, TPaUUECKUX, ayIN0- U BHICOMATCPHAIIOB).

6 YueOHO-MeTOAMYeCKOEe 00ecleyeHrne CaMOCTOSITeIbHO padoThl 00y4YaroLuXcst

[To mucummmae «O0OoTameHne MOJIE3HBIX HCKOMAeMbIX » MPEIYCMOTpEHa ayJAuTOpHAs H
BHEAYJAUTOPHAs CaMOCTOsITeNIbHAs paboTa 00yJaromuxcs.

CamocTrodaTenbHas paboTa CTyIEHTOB MOCTPOEHAa TaKuM 00pa3oMm, YTo B mpoiiecce padbo-Thl
CTYACHTHI 3aKPEIUISIIOT 3HAHMSI, MOJIyYeHHBIE B MPOLIECCE TEOPETHUECKOT0 00YUEHus, TEM ca-
MBIM (POpMHPYIOT pOdeCcCHOHATbHBIE YMEHUS U HABBIKH.

B mpornecce n3yueHuss TUCHMIUIMHBI OCYIIECTBIIAETCS TEKYIIMH M MEPUOANYECKHNA KOH-
TPOJIb 32 pe3yJbTaTaMH OCBOCHHUs Y4eOHOTO Kypca. TeKymmii KOHTPOJIb OCYHIECTBISIETCS
HETOCPEJCTBEHHO B MPOIIECCE YCBOCHUS, 3aKPEIUICHUs, 0000IIEHHUS U CUCTEMAaTU3alluu 3Ha-
HHﬁ, YMeHHﬁ, BJIAICHUA HABBIKAMU U IMO3BOJIACT OINECPATUBHO AUArHOCTUPOBATH U KOPPEKTHU-
poBaThb, COBCPIICHCTBOBATL 3HAHUSA, YMCHUSA U BJIIaACHUC HABBIKAMU CTYICHTOB, 066CH€‘-II/IB8.-
€T CTUMYJHMPOBAaHUE U MOTHBALMIO UX AEATEIBHOCTH HAa KaXIOM 3aHATHH. Tekymuil KoH-
TPOJIb OCYIIECTBIISIETCS B JOopMe YCTHOTO ompoca (codeceaoBanus).

[Tepronnueckuii KOHTPOJIb 1IEh KOTOPOTO OOOOIICHHE W CHUCTeMaTH3alMsl 3HAHUH, MPO-
BepKka 3(P(PEKTUBHOCTH YCBOCHHS CTYACHTAMHU OTMPEICICHHOTO, JIOTUYECKH 3aBEPIICHHOTO
CoJIepXaHusl y4eOHOTO Marepuasga OCYyIIeCTBIseTcsS B GOpMe 3alluThl JaOOPaTOPHBIX, KOH-
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TPOJIbHBIX PadoT.
OrneHOUHBIE CPEACTBA ISl IPOBEICHHS TEKYIIEH aTTeCTalllu

Tecmut Ona camonposepku:
Bapuanm Ne 1.

1. Yro Ha3bIBaeTCs 00OrameHneM mojae3HbIX HCKONMaeMbIX?

1. 3To mpolecchl XUMUYECKOT0 pa3AesieHUs] MUHEPaoB.

2. DTO mpouecchl MEXaHUYECKOTO Pa3/IeieHus MUHEpaIoB 0e3 M3MEHEHUSI XUMHUYECKO-
IO COCTaBa ChIPhA.

3. DTO OKUCIUTENHHO-BOCCTAHOBUTEIBHBIE MPOIIECCH 32 CUET YACTUYHOTO HIIU TTOJHOTO
nepexo/ia AIEKTPOHOB OT OJHUX aTOMOB K APYTUM.

4. D10 mpoIeCcChl U3MEHEHHSI CTPYKTYPBI, MUHEPAIBHOTO, a UHOTAA U XUMHYECKOTO CO-
CTaBa FOPHBIX MOPOJI B 3eMHO KOpe.

2. KoHnenTpaTtom Ha3bpIBaeTcs ...

1. npoayKT, B KOTOPOM MaccoBasi J0Jisl MOJIE3HOTO KOMIIOHEHTa 3HAYMTEIHHO BHIIIIE,
YeM B UCXOJIHOU pyJE;

2. IPOJIYKT, B KOTOPOM MaccoBasi J0JIsl OJIE3HOTO KOMITIOHEHTa HIKE, YeM B UCXOIHOU
pyxze;

3. IPOJIYKT, B KOTOPOM MaccoBasi JOJIsl MOJIE3HOT'0 KOMIIOHEHTA BBIIIE, YEM B UCXOJIHOM
pyZe, HO HU)KE, YeM B KOHIIEHTpATE;

4. IpOyKT, B KOTOPBIH BBIIENIAETCS OOJIbIIas YaCTh MUHEPAIOB BMEIIAIOIICH MTOPOIbI U
BpPEIHBIX ITPUMECEH.

3. Cxema 1enu annaparoB NOKa3bIBaeT...

1. mepedeHps M MOCIENOBATENBHOCTh TEXHOJIOTUYECKUAX TPOIIECCOB M OMNEpaIlfid, KOTO-
PBIM MO/IBEpPraeTcs MOJIE3HOE NCKOMAEMOE;

2. KOTMYECTBEHHBIE MTOKA3aTeIN 000TAICHNUS ISl KaKJJOW OTIepallii ¥ IPOIYKTa,

3. KOJIMYECTBO BOJbI, 100ABIIEMOE B ONpEEICHHbIE ONepaluil U IPOAYKThl oborare-
HUS,

4. myTU cleOBaHUs MOJE3HOI0 MCKOMAEMOIo U MPOAYKTOB OOOTaIleHusl C YCIOBHBIM
n300paXkeHHe armaparos.

4. CTeneHb KOHIEHTPALMHU NMOKa3bIBaeT:

1. Bo ckoibko pa3 Macca KOHIIEHTpaTa MEHbIIE MACChl CHIPBS, H3 KOTOPOTO OH IOJTY-
YeH,;

2. Bo ckoJIpKO pa3 MaccoBas J10JIs KOMIIOHEHTa B KOHIIGHTpaTe OOJIbIIe MacCOBOH JI0JIN
ATOr0 KOMITIOHEHTA B UCXOHOM py/e;
. Kakast mo:st ieHHOTO KOMITOHEHTA Mepenuia B XBOCTHI;
. CreneHp mpUOIMKEHUS PEATBHOTO Mpolecca 00O0TaleH s K HJI€aIbHOMY.
. UT0 moka3bIBaeT BBIMYKJIAS XaPaKTEePHUCTHKA KPYMHOCTH MO Miocy?
. B mpobe npeobnagaroT KpynHble 3epHa.
. B mpo6e npeobiranaroT Menkue 3epHa.
. B mpo6e paBHOMEpHO pacrpeaeseHbl KPYIHbIE U MEJIKHE 3epHa.
. B mpo6e npeobiraaroT mamsl.

6. KakoBo Ha3HaYeHUe onepaly NpeIBapUTEIbHOI0 FPOXOYEHHs B CXeMax pyao-
NMOATrOTOBKM?

1. JIns KOHTpOJISt KPYMHOCTH JPOOIEHOTO MPOIYKTA.

2. J1y1st moydeHust TOBAPHOTO MIPOJIYKTA 3aIaHHON KPYITHOCTH.

3. lns pazneneHust YacTUI], UMEIOIIMX Pa3IMyMsl B TBEPIOCTH MU (POpME KYCKOB.

4.]1ns1 oTHeNeHnst TOTOBOTO MO KPYIMHOCTH MPOAYKTa OT UCXOIHOTO MaTepuasia, mocTy-
MAIoNIero Ha JpoOIIeHUE.

A OWONPFPOA_W
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7. Jast TpoXovYeHUs] KPYMHOKYCKOBOI0 MaTepuajia MpeMMYLIeCTBEHHO HMCIOJIb3Yy-
I0TCH...

1. KOJIOCHUKOBBIE PELLETKH.

2. TUCTOBBIE pPelIETa.

3. IPOBOJIOYHBIE CETKHU.

4. myroBbIE CUTA.

8. IIpu kakoM ycj10BUH 3(PPeKTUBHOCTH TPOXOYEHHS PABHA HYJII0?

1. Coneprxanue 0TceBaeMOro Kjacca KpymHOCTH B MCXOAHOMN pyJe PaBHO COAECPKAHHUIO
OTCEBAEMOT0 KJIacca B HAJPEIIETHOM IPOIYKTE.

2. Cozmep:kaHue OTCEBAEMOTr0 Kjacca KPYIMHOCTH B HAJpPEUIETHOM MPOAYKTE PaBHO HY-
J10.

3. ConepxaHue 0TCeBaeMOro Kijlacca KpYIHOCTU B UCXOHOM pyzae paBHO 100%.

4. CopeprkaHHE OTCEBAEMOT0 KJIacCa KPYIMHOCTH B HAAPEIIETHOM MPOAYKTE PaBHO
100%.

9. B yeM cymiHOCTH mpouecca ApodJieHus?

1. Pa3nenenue ChIlydynx MaTepHalioB Ha KJIACCHI KPYITHOCTH.

2. Paznenenue moJe3HBIX MCKOIMAEMBIX MO ACWCTBUEM BHEIIHUX CHJI, TPEOI0IECBA0-
[IMX BHYTPEHHUE CUJIBI CLEIUICHUS MEXIY YaCTUI[AMHU.

3. OTzeneHrne OCHOBHOM MaccChl BMEMIAIOUICH MOPOJBI OT MCXOJHON PYIbI Mepe TOH-
KUM U3METbYCHHUEM.

4. Jlo3upoBaHUE W CMEIIMBAaHUE PA3IMYHBIX 110 KAUYECTBY MOJE3HBIX MCKOMAEMbIX IS
MOBBILICHHS OJJHOPOIHOCTH KaYECTBEHHOT'O COCTaBa PY/I.

10. Yo noka3biBaeT creneHb ApodaeHusi?

1. Bo ckonbko pa3 pasmep OTBEPCTHI MPEIbIAYIIEero CUTa 00bllle pa3Mepa OTBEPCTUI
MOCJIEYIOIIETO CUTa B CTAaHIAPTHOM Habope CHT.

2. Bo ckoJbKO pa3 KpyMHOCTh APOOJIEHOTO MPOJYKTa OOJbIle pa3Mepa pa3rpy30uHON
HIEJIA TPOOUITKH.

3. Bo ckoibKo pa3 KpyMHOCTh KYCKOB IPOOJIEHOI0 MPOJYKTa MEHBIIE KPYIHOCTH KycC-
KOB, TIOCTYMAOIIUX Ha JpoOieHuE.

4. Bo CKOJIBKO pa3 KPYMHOCTbh KYCKOB JAPOOJIEHOT0 MPOAYKTa 0OJbIlle KPYMHOCTH KyC-
KOB, TIOCTYTAOIUX Ha JpoOieHue.

11. B MeibHMIIaX caMOU3MeJIbYCHUS U3MeJIbYaloieil cpeaoii ABJIAIOTC:

1. cranbHBIE CTEPKHHU.

2. CTallbHbIE WU YyTYHHBIE IIAPHI.

3. pyaHas «rajs».

4. KXpynHbIE KYCKH PYbI.

12. Kakoii U3 nepe4ucJeHHbIX POLECCOB HE OTHOCHTCH K IPABUTALIMOHHOMY Me-
Toay ol0oramenus?

1. orcanka

2. KOHLIEHTpAIHs Ha CTOJIaX.

3.000ranieHue B TSHKEIBIX CYCIICH3HSX.

4. oborarieHue 1o TPEeHHIo.

13. O0sacTh NpUMEHEHH KOHIEHTPALMOHHBIX CTOJIOB.

1. JInst oboramieHus 30J10TOCOAepKAIUX MMECKOB U TOHKO M3MEIbUYEHHBIX PYA PEIKHX
METAJUIOB KPYITHOCTBIO MEHee 3 MM.

2. Jlnst oborarenus yriei kpynHoctbio 250-0,5 mm.

3. [lns oboramenust pya 4epHBIX METaIOB KpynmHOCTBIO 50-0,2 Mm.

4. Tnst oboranieHus Cyiab(QHUIHBIX Py IBETHBIX METAJJIOB.

14. CymHocTh npouecca neHHou gaoranuu.

1. T'uapoduabHBIE YaCTUIIBI 3aKPETUISIOTCS HA BO3AYIIHBIX IMy3bIPbKaX U BCIUIBIBAIOT HA
MOBEPXHOCTh, TUAPOGHOOHBIC YACTHIIBI OCTAIOTCS B 00BEME MYJIBITHI.

2. I'mapodoOHbIe YaCTUIIBI 3aKPETUISIOTCS Ha BO3AYIIHBIX My3bIPhKaX W BCIUIBIBAIOT HA
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MOBEPXHOCTh, TUAPO(DUIHHBIC YACTUIBI OCTAIOTCS B 00HEME MYJIBITHI.

3. l'unpodoOHBIE ¥ THAPOPHITBEHBIC YACTHIIBI 3aKPETIISIOTCS Ha BO3YIIHBIX MTy3bIPhKax
Y BCIUTBIBAIOT HA MIOBEPXHOCTD.

4. T'mapodoOHbIe U TUAPODUIBEHBIE YaCTUIIBI OCTAIOTCS B 00bEME ITYJIBITBI.

15. OcHOBHBIM (U3HYECKHM CBOHCTBOM MHHEPAJIOB, ONpPeIeJsIIOIIHM BO3MOXK-
HOCTb MATHHUTHOTO 000TalleHHUsl, ABJIAETCH:

1. YaenwHas MarHuTHas BOCIIPUUMYHBOCTb.

2. Jlnndnexktpuyeckasi MpOHUIIAeMOCTb.

3. JlromuHeceHus (X0JI0/IHOE CBEUCHHE).

4. Tpubosnexkrpuueckuii 3HPexT.

Bapuanm Ne 2.

1. Ilesib10 000raTUTEJBHBIX IPOLECCOB SIBJISIETCH:

1. Beigenenye MeTauioB U3 XUMHUECKUX COCAMHEHUI U OTAEJIeHHE HEMEeTaIMUECKUX
KOMITOHEHTOB.

2. OuucTKa METAJUIOB OT HE)KeJIaTeJIbHBIX IpUMeceH.

3. Otnenenue MoJE3HBIX MUHEPAIOB OT BMEUIAIONIEH MOPOJIBI M BPEAHBIX NMPUMECEH U
NOJIy4eHHEe KOHLIEHTPATOB, I10 CBOEMY Ka4yeCTBY YAOBJIETBOPAIOLUIMX TPEOOBAHUSIM MOCIENY-
IOIIHX TIEPEJICIIOB.

4. V3BnedyeHue OTAENbHBIX COCTABISIOIIMX TBEPAOro MaTepHaia ¢ IMOMOIIBIO PacTBO-
puTens.

2. lleHHBIM KOMIIOHEHTOM Ha3bIBAETCSH:

1. CxomieHne NoJIe3HBIX UCKOTIAEMBIX B 36MHOM KOpe.

2. DNeMeHT WM NPUPOAHBIM MUHEpa, C LEJIbIO MOIY4YEeHUs] KOTOPOro J00bIBaeTCs IMO-
JIe3HOE MCKOIIaeMoe.

3. IlpuponHoe XUMHMUYECKOE COETUHEHHE, oOpasyrolieecs MpH Pa3IHuHBIX (U3UKO-
XUMHYECKHX TPOIIeccax, MPOTEKAIONINX B TITyOWHAX U Ha TOBEPXHOCTH 3EMIIH.

4. DneMeHThl WM MPUPOJHBIE MUHEpaJbl, KOTOPBIE YXYALIAI0T KaueCTBO KOHLEHTpa-
TOB.

3. P PeKTHBHOCTH 000raleHUs XapaKTepu3yerT...

1. moMHOTY OTHENEeHNUsT METTKOTO MaTepualia OT KPYITHOTO.

2. U3BJIEYEHHE TPAHMYHOT'O KJ1acca KPYIMMHOCTH B CJIUB WU B TECKH.

3. IOJTI0 IIEHHOTO KOMITOHEHTA, TIEPEIIe/IIIIero B KOHIIEHTPAT U3 UCXOIHOU PY/IbI.

4. creneHb NPUOIMIKEHHs PeabHOr0 Mpoliecca 000TaIleHus K U1€aIbHOMY.

4. BoaHo-uuiaMoBasi cxeMa MoKa3bIBaeT:

1. ITytu cnenoBaHus MOJIE3HOTO MCKOMAEMOIo M MPOJYKTOB OOOTalieHus ¢ YCIOBHBIM
M300paKeHHEM arnaparos.

2. IlepedeHp ¥ MOCIEI0BATENLHOCTh TEXHOJIOTMYECKUX MPOLIECCOB U ONEpaLUH, KOTO-
PBIM TTO/IBEPTAETCS MOJIE3HOE NCKOITaeMOe.

3. KonnuecTBeHHbIE MOKa3aTey 000TaleHus A KaKJ01 ONepaluy U MPOTyKTOB.

4. KonnuaecTBo BOJBL, 100aBIsIeMOE B OTJENbHbIE ONEPAlMH U TPOAYKTHI.

5. Kakasi u3 nepe4nc/ieHHbIX ONepaluii He OTHOCUTCH K MOATOTOBUTEIbLHBIM IPO-
neccaMm odoramenus?

1. Ipobnenue.

2. I'poxouenmue.

3. Ycpennenue.

4. OuncTKa CTOYHBIX BOJI.

6. YTo moka3piBaeT TOYKA NepecedeHus CyMMAPHOii XapaKTePUCTHKHU «I10 TIIOCY»
¢ ocblo adcumcce?

1. Pa3mep MakcHManbHOTO KyCKa B Ipooe.

2. Pazmep MUHUMAIBLHOTO KyCKa B Ipooe.

3. CpenHemMeuaHHbIN pa3mep.
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4. Cpengnuil fuamMeTp Kycka.

7. 10CTOMHCTBOM IITAMIIOBAHHBIX (JIMCTOBBIX) peleT sIBJISIeTC:

1. ITpoaOmKUTENBHBINA CPOK CITY>KOBI U TOCTOSIHHBINA pa3Mep OTBEPCTHIA.
2. bonbIas mIomaab «GKUBOTO CEUEHUS.

3. Manas miomaas «0KMBOTO CEUYCHUS.

4. BeIcTpbIil H3HOC, Pa3phlB U CMELIEHHE IPOBOJIOYEK.

8. ®opmyna nis pacyera 3¢pPeKTUBHOCTH I'POXOUYCHHS:

1. E=¢g¢ — 7«
2. E = 7x(ﬂ_a) :
;‘M(ﬁ,w—a)

3. E= (ﬂ - a)(a — 0) .
" a(l00-a)B-6)
Qoo

*a

4, E = 10*
naop.

9. YUeMm ompepaessiercsi IJIAaBHBIM 00pPa30M KOHEYHAsi KPYNMHOCTH JAP00JIEHOr0 Mpo-
aykra?

1. Pa3mepoM BKparyieHHOCTH 3€pPEH MOJIE3HBIX MUHEPAJIOB.

2. Kperoctbio pysbl.

3. MaccoBoii 1o1eil IeHHOr0 KOMIIOHEHTa B py/I€.

4. KpynnHOCTBIO UCXOIHOU PYABIL.

10. Kakum 00pa3om npoucxoauT npouece ApodJieHus B KOHYCHBIX Apo0uiakax?

1. 3a cuer AMHAMUYECKOTO BO3/ICUCTBHUS POTOPA.

2. 3a cueT pa3AaBIUBaHMsI MEX]y IBYMs IUIUTAMH.

3. 3a cueT SKCIEHTPUYHOTO JIBUKCHHUSI BHYTPEHHETO KOHYCA.

4. 3a cueT 3aXBaThIBaHUS 3yObsIMH U PACKAIBIBAHUS 10 TPeOyeMON KPYIHOCTH.

11. ITonsiTHe 0 TUAPABINYECKON KIacCUPUKALMU.

1. IIpouecc pa3aeneHust CMECH MUHEPAIbHBIX 3€PEH Ha KJIAcChl KPYMHOCTH IO CKOpO-
CTSIM OCaXXJICHHs B BOJHOM CpeJie.

2. Ilpouecc pazaeneHust cMECH MUHEPAJIbHBIX 3€PEH Ha KJIAcChl KPYIMHOCTH MO CKOPO-
CTAM OCQXKJICHUS B BO3JIYLIHOM Cpee.

3. Ilpouecc pa3aeneHus cMeCH MUHEPAJIbHBIX 3€PEH Ha KJIacChl KPYMHOCTH MPH MOMO-
LY IIPOCEUBAOIINX ITOBEPXHOCTEH.

4. Ilpouecc pa3aeneHus CMECH MHMHEPaJIbHBIX 3€pEeH IO IUIOTHOCTU B BOAHOM cpene,
MyJBCUPYIOLIEH OTHOCUTENBHO pa3eiieMOil cMecH B BEPTHUKAIbHOM HalpaBJIeHUH.

12. IIpouecc pa3aesieHUst YACTHIL B TSKEJIBIX Cpeax (CyCNeH3UusiX) MPOUCXOAUT:

1. Ilo nyioTHOCTH YacTuL.

2. ITo cKkOpOCTSIM MaJIeHHs YacTHIl B Cpee.

3. [To kpymHOCTH YaCTHIL.

4. TTo ¢opme vacTuil.

13. I''1aBHBIM 10CTOMHCTBOM ()JIOTALIHOHHOI'O0 METOAA 000raleHHus SBJIACTC:

1. Huzkwuii pacxoJ1 3JeKTpPOIHEPTHH.

2. IIpocToTa MpOU3BOJICTBEHHOTO KOMILIEKCA.

3. OTHOCHTENbHAS ACHIeBU3HA MTOJyYCHHUsI KOHIICHTPATOB.

4. YHUBEpCAIbHOCTh, BO3MOKHOCTh pa3/iefIeHHsI TF0ObIX MUHEPAIbHBIX KOMIUIEKCOB.

14. B kaKkux moJsix NpoOMCXOAUT MATHUTHAS cenapanus?

1. B anexkTpuueckux mossix.

2. B HEOITHOPOIHBIX MArHUTHBIX MOJISAX.

3. B 01HOpOAHBIX MarHUTHBIX MOJISAX.

4. B 311€KTpOMAarHUTHBIX MOJISIX.
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15. O6sacTh NpUMeHEeHNs YJIeKTPHYECKOH cenapanmm:

1. OGorarmieHue py YepHbIX METAILJIOB.

2. O0oraiieHne TeXHOJIOTUYECKOTO ChIPhsl C HU3KOH MacCOBOM JI0JIEH EHHBIX KOMIIO-
HEHTOB.

3. JloBosiKa HEKOHJUIIMOHHBIX KOHILIEHTPATOB PYJA PEAKUX METAJJIOB, KEPAMHUUECKOIO
CBIPBS, CIIIOJI, AIMA30B.

4. O0oraiieHre Bcex TUIIOB MUHEPAIbHOIO ChIPBS.

Bapuanm Ne 3.

1. Kakoe U3 nepeuync/ieHHbIX MOJE3HbIX HCKOMAEeMbIX He MOABepraercs odoraiue-
HUI0?

1. Hedrs.

2. )Kene3ucrple KBapIUTHI.

3. bokcuTsl.

4. AnMa3bl.

2. XBOCTAMH HA3BIBACTCH:

1. IIpoxykT, B KOTOPOM MaccoBas JI0Jisl ICHHOTO KOMITOHEHTA BBIIIE, YEM B UCXOJIHOM
pyle, HO HIbKe 4eM TpeOyemasi B KOHIIEHTpaTe.

2. IIpoyKT, B KOTOPOM MaccoBasi J10Jisl IEHHOT'O KOMIIOHEHTA 3HAYUTEJIbHO BBIIIE, YEM
B UCXOJIHOM pyJe.

3. IIpoaykT, B KOTOPBIN BBIACISACTCS OOJbIIAs YaCTh BMEINAONIEH MOPOIBI M He3HAYU-
TebHAas YaCTh LIEHHOTO KOMIIOHEHTA.

4. TlpoayKT, MOCTyNarOUMi B JIO0YIO OMepaluio 000TallleHUs U B JIIOOYIO0 MaIlIMHY.

3. Kakoii U3 mepeyMcjeHHbIX NMPOLECCOB He OTHOCHUTCH K COOCTBEHHO 000raTu-
TeJbHbIM?

1. MarauTHas cenaparusi.

2. DnexTpuyecKas cernaparmsi.

3. Panuomerpuueckas cenaparusi.

4. Arnomeparnus.

4. CUTOBBIM aHAJTM30M HA3bIBACTCH:

1. 3mepenne KpymHBIX KYCKOB IO TPEM B3aUMHO MEPIICHIUKYISIPHBIM HaIIPABICHUSIM.

2. Paznenenue marepuana 1o CKOpOCTH MaJaeHHs YacTUIl Pa3IMYHOM KPYMTHOCTH B BOJI-
HOH cpefe.

3. U3mepenue yacTull MojJ MHUKPOCKONIOM W KiaccH(HKaIMsg UX Ha TPYMIbI B Y3KUX
TpaHUIAX OMpPEICIICHHBIX Pa3MEPOB.

4. PacceB mpoObl MaTepuana Ha HECKOJIBKUX CUTAaX C PA3IMYHBIMU CTaHJAPTHBIMH Pa3-
MepaMu OTBEPCTHH 3aJJaHHOTO MOJTYJIA.

5. Kakoro Ha3HayeHHe ONepaAlH KOHTPOJIbHOIO I'POXOYeHHMsI B CXeMax pPyAonoj-
TOTOBKH?

1. JInst KOHTPOII KPYIMHOCTH IPOOICHOTO MPOAYKTA.

2. J171st moITydeHust TOBApHOTO MPOIYKTA 33 JaHHON KPYITHOCTH.

3. [Inst pa3neneHus maTepuaa Ha HECKOJIBKO KJIACCOB KPYIMHOCTH Tepe] KOHIICHTpaI1-
€l Ha CToJIax.

4. JInst oTaeNeHrs TOTOBOTO IO KPYIMHOCTH MPOIYKTa OT UCXOJHOTO MaTepHuala, mocTy-
MAKoIIero Ha IpoOIeHue.

6. Kak BamsieT yroJj Hak/J0Ha NMPOCeNBAKIIEH MOBEPXHOCTH IPOXOTAa HA €ro mpo-
U3BOJAUTEJIBbHOCTh U 3PPEeKTUBHOCTH IPOXOYEHHSI?

1. He Bauser.

2. Yem Oosbllie yroa HaKJIOHA, TEM BBIIIE MPOU3BOJIUTEILHOCTh TPOXOTa M P HEKTHB-
HOCTb TPOXOYEHUSI.

3. Uem OospIie yroy HakjIOHA, TEM BBIIIE MPOU3BOIUTEIHLHOCTh TPOXOTAa M HUXKE A(]-
(EKTUBHOCTH TPOXOUCHHUS.
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4. Yem Oosbliie yroa HakJIOHA, TEM MEHbIIE MPOU3BOAUTEILHOCTh TPOXOTa U OOJbIIE

3 PEeKTUBHOCTHh TPOXOYCHHS.

7. Kakoe n1po0;eHne HA3BIBAETCA MEJIKUM?

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

2. Ot 350-100 no 100-40 mm.

3. 0Ot 100-40 mo 30-10 mmM.

4. Ot 30-10 1o 3 Mm.

8. Cnoco0 pa3rpy3km U3MeJbYEeHHOI0 MPOAYKTA U3 CTEP:KHEBO MeJIbHUIIbI:
1. CBOOOIHBIM CIIMBOM Yepe3 pa3rpy30uHyIo mandy.

2. Jludprépamu NpUHYIUTENBHO YIAISIETCA U3 MEJIbHUIIBL.

3. Uepes HapyKHOE HUIMHAPUIECKOE CUTO.

4. Yepes pemieTKy ¢ MEIIMH KJIHHOOOpa3HO#H (HOpPMBI.

9. Kakoii U3 nepe4ncjeHHbIX aNMAPaTOB OTHOCHTCS K HEHTPOOEKHBIM Kiaaccupu-

Karopam?

1. CimpanbHbI# K1accuukaTop.

2. Peeunsiii kmaccudukaTop.

3. [lupamuianbHbIA Kiaccuukarop.

4. T'uapOoIUKIIOH.

10. ®oTanuoHHOE 000rameHne OCHOBAHO:

1. Ha pa3nuuuu B CMa4uBa€MOCTH MUHEPAJIOB.

2. Ha pa3nu4uu B TUIOTHOCTSIX MUHEPAJIOB.

3. Ha paznuuuu B 1iBeTe MUHEPAJIOB.

4. Ha pa3nnuuy MUHEpaJIOB B CHOCOOHOCTH OTPaXKaTh, IPOIYCKATh, IPEIOMIISTh CBET.
11. HaznauyeHue peareHToB - codOuparese Bo (pyroTanum:

1. lns rugpododusanyiv moBEpXHOCTU YACTHUILL.

2. JInst runpouian3aniy moBEpXHOCTH YacTHUIL.

3. s m3menenust pH ¢roTarimoHHON MYITBITHL.

4. JIns U3MEHEHUsI HOHHOTO COCTaBa MYJIbIIbI.

12. Kakoii U3 nepe4ync/ieHHBIX alllIapaTOB He SIBJIsIeTCA IPABUTALMOHHbIM ?

1. BunToBoii cenaparop.

2. TsoxenocpenHblii KOHYCHBIN Ceraparop.

3. DeKTpocTaTHUeCKUil cenapaTop.

4. ITHeBMaTHYECKUI cerapaTop.

13. OTan4YuTeIbHONH 0COOCHHOCTBIO CENMAPATOPOB IS 000rameHust cJ1a00MarHuT-

HBIX PY/J fIBJISIETCS:

JIA.

1. Hanuume BaHHBI.

2. Hanmume GapabaHa M3 HEMarHUTHOTO MaTepraa.

3. Hanmmune MarHUTHOM CUCTEMBI U3 MTOCTOSIHHBIX MarHUTOB.

4. Hanuuue paboueil 30HbI MaJION JJIMHHBI U BBICOTHI C BHICOKOW HAIPSKEHHOCTBIO MO-

14. HeoOxoauMbIM YyCJIOBHEM pa3/ie/IeHUS] MMHEPAJIOB IPHU IJIEKTPUUYECKOH cema-

panun ABJIACTCH:

1. IlpumMeHeHue peareHToB.
2. Co3maHue cpeabl pasfelieHUs] MPOMEKYTOYHOH IIOTHOCTH MEXAY IUIOTHOCTSIMHU

pasaciA€MbIX MUHEPATIOB.

3. Co3gaHne HEOTHOPOTHOT'O MArHUTHOT'O TTOJIS.

4. 3apsiaKa YacTHI] TEM HIJIA UHBIM CIIOCOOOM.

15. Heabro 000raTuTEIbHBIX MPOLECCOB ABJISACTCH:

1. Beiaenenue MeTamioB U3 XMMHUYECKHX COEAMHEHHH U OTAEICHHE HEMETAIUTMUECKUX

KOMIIOHCHTOB.

2. OunCcTKa METAJJIOB OT HEXENATeIbHBIX TIPUMECEH.
3. Otnenenue Moae3HBIX MUHEPAIOB OT BMEIIAIONIEH MOPOJIBI M BPEAHBIX NMPUMECe U
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pasziesieHre KOMIIOHEHTOB Ha PsiJl MPOYKTOB, IPUTOJHBIX VIS AajbHEHIIeH nepepadoTKH.
4. V3BneueHune OTIENIBHBIX COCTABISAIOLUIMX TBEPAOIO MOJE3HOIO MCKONAeMOro C Io-
MOILBIO PACTBOPUTEIIA.

Konmponvnas paboma Nel

HanucaTh Ha3BaHUE MPOJYKTOB 0OOTAIEHUS U JaTh UM OINpPEACIICHUS.

Hanucate OCHOBHBIC TOKa3aTeld MPOAYKTOB oboramieHus. [laTh ompeneneHus u
HanucaTh GOPMYJIBI JJI UX OMPEICICHHS.

Koumponvnas paboma Ne2

[To mpencraBiIeHHBIM JaHHBIM MOCTPOWTH CHUTOBYIO XapakTepucTuky. [lo rpaduky
OTIPENIeTUTh: MAaKCUMAJIBHBIA pa3Mep Marepuajia B MpoOe, CpeaHuil pasmep, npeodiaianue
YaCTHUII, YaCTHBIM BBIXOJ, KJIACCOB.

Koumpoavuas paboma Ne3
[TpuBecTn »5cKu3 00OpyHOBaHHMsSI Ha BBIOOp JUIsI TPOXOYCHHS, APOOJICHHS WU
n3MenpuYcHus. Hamucarh npuHIUI padoTel 000pyA0BaHNUs, JOCTOMHCTBA U HEJIOCTATKH.

Koumponvnas paboma Ne4

[TpuBecTn 3cku3 00OPYAOBaHHS U IPABUTAIIMOHHOTO M MAarHMUTHOTO OOOTaIleHUs
MOJIC3HBIX HMCKOMaeMmbIX. HamumcaTh mnpuHIMN paboThl 000pYAOBaHUS, JOCTOMHCTBA U
HEJIOCTATKHU.

Hamucath ® mpencTaBUTh CXEMAaTHYHO MEXAaHU3M JIEHCTBUS  (IIOTAIIMOHHBIX
peareHTOB.

Konmponvnas paboma Ne5
Knaccudukanmss omnepanuii  00e3BokuBanus. VX Ha3zHayeHUs, JOCTOMHCTBA W
HEJOCTATKU ONEPALU.

Koumpoavuas paboma Neb
[IpuBecTH NPUHIUITUATIEHYIO CXEMY 00OTaIlIEHUs MAarHETUTOBOM PY/IbI.

IlpumepHnulit nepeuens mem u 3a0anuil 0711 NOO20MOBKU K IK3AMEHY:
. Kakue cBolicTBa MHHEpAIOB UCIIONB3YIOTCS IPU PA3IMUHBIX METOaX 00OTaIeHUS?
. Korna Heo6xoaumo npuMeHATh MeXxaHu4ecKoe oboraiienre?
. M3 xakux onepanuii COCTOAT MPOLECCH o0orameHus?
. Kakue nporneccsl nepepaboTKi MUHEPATIBHOTO ChIPhSl HA3bIBAIOTCS MOJTOTOBUTENIBbHBI-

A WN P

5. Kakue mporieccsl mepepadoTKu MUHEPATBLHOTO CHIPhS Ha3bIBAIOTCS OCHOBHBIMH?
6. Kakue mporieccsl mepepaboTKu MUHEPATBLHOTO CHIPbsl HAa3bIBAIOTCS BCIIOMOTATENbHBI-

7. Kakue npoyKThl OJIy4aroT B pe3yabTare ooorameHus?

8. Uewm ompenernsercs mpeaeTbHO BO3MOXKHASI MacCOBast TOJIS IICHHOTO KOMITOHEHTA B KOH-
eHTpare?

9. IlpuBeTe KAaUECTBEHHYIO CXEMY O0OTaIlIeHHS U CXEMY IIeTIH alliapaToB.

10. Yem onpenensiercss KpyMmHOCTb, 1O KOTOPOH MOJIE3HOE UCKOMAeMOoe IpOOUTCS, U3MEIb-
yaeTcs mepea odorarieHueM?

11. Tlouemy mpuMmeHsieTcs cTaauanbHoe JpobneHne? UTo HazbIBaeTCs OTKPBITHIM U 3a-
MKHYTBIM LIUKJIOM Apo0sieHus?

12. Kakue anmaparbl HCHOIB3YIOTCS sl APOOJICHHUS U U3MENbYCHUS Py Ibl?

13. B uem cocTouT Ha3HAYEHWE OTIEPAIMI TPOXOYCHHS, KIacCU(PUKAIIH?

14. Kakue anmaparbl HCHOIB3YIOTCS 7Sl ONIEpaIfii IPOXOUeHHs U KiIaccupuKarumn?
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15. Kakue 3aKOHOMEPHOCTH JIeKaT B OCHOBE TIPABUTAI[MOHHOIO Tpoliecca oOorameHus?
Knaccugukanus rpaBUTallMOHHBIX ITPOLIECCOB.

16. Yro Ha3wiBaeTcs npoueccoM otcagku? OTcagoyHble MAIIMHBI.

17. Kakue cuibl JecTBYIOT HA MMHEPAJIbHBIE YaCTHUIIbI HA TOBEPXHOCTH KOHLIEHTPALMOH-
HOTrO cTona’?

18. Kakue nosie3Hsle MckonaeMble 00OralarTcsl Ha KOHIEHTPalMOHHbIX crojgax? Obora-
IIEHNE Ha BUHTOBBIX CerapaTopax U KOHIEHTPAIIMOHHBIX CTOJIaX.

19. Yro Takoe TsKenas cpeAa U Kakue THIbI TSDKENBIX CPel] BCTPEUaroTCsl B MPaKTHKE 000-
raieHus?

20. B yeMm 3akir04aeTcs CyIHOCTh Ipoliecca pa3eseH sl B TSHKETbIX cpefax”?

21. Kakue CymecTBYIOT OCHOBHBIE THIIBI alllapaToB JUIsl pa3AeiieHUsl B TSHKENBIX CYCIECH-
3usx? ONUIIATE TPUHITUT UX PaOOTHI.

22. Knaccudukamus GIoTalmoOHHBIX TPOIEcCOB. B dem 3akimrogaercs mporecc GuroTaruu?

23. Yto Ha3bIBaeTCs KPaeBbIM YIJIOM CMauMBaHUsA?

24. KakoBo Ha3Ha4YeHHE (PIIOTAIMOHHBIX PEAreHTOB, UX KJIaCCH(pHUKAIMs?

25. B yem npeumyniecTBo GpOTAMOHHOTO METOJa 00OTaIIEeHuUs epel OCTAIbHBIMU?

26. Yro Ha3pIBaeTCA NpsAMOi U obpatHOil (hiotammein? Kakue onepauuu ¢uoranuu Ha3bl-
BAIOTCSl OCHOBHBIMU, NI€PEUYUCTHBIMU, KOHTPOJIbHBIMU?

27. Kak BBIIENAIOTCSA IICHHBIE KOMIIOHEHTHI TIPU CEJIEKTHMBHONH W KOJUIEKTHBHO-
CEJICKTUBHOM cxeMax ¢uiotanuu?

28. Kimaccudukanus GIoTaimoHHBIX MalivH. BcroMorarenpHoe uioTanroHHOoe 000py10-
BaHUE.

29. MarHuTHOE 10JI€ ¥ €ro CBOMCTBA. MarHuTHasi BOCHIPUMMYHUBOCTD.

30. Kak pa3nuyaroT MUHEpajbl 10 MarHUTHBIM cBoicTBaM? Kakoil cuiiel TpeOyroTcst mar-
HUTHBIE TTOJIS JITTsl UX 0OOTaIIeHus?

31. OTKpbITBIE M 3aMKHYTbI€ MAarHUTHBIE CUCTEMbl. MarHUTHBIE TIOJIS1 CENapaTOpOB.

32. Kakue cymiecTByrOT THITBI MAaTHUTHBIX CETIapaTopoB?

33. MarHuTHbIe cenapaTopsl AJisi 00OTraleHHsi CUIIbHOMAarHUTHBIX PY/I.

34. MarHuTHBIE CerapaTopsl sl 00OTaIeHHs CITA00MarHUTHBIX PY/.

35. HazoBute MeTO/b!I M anmapaThl 00€3BOKMBAHUS IPOJYKTOB 00OTaICHHUS.

[lenpto J1aGOpaTOPHBIX PA0OOT MO JAaHHOM AMCUUIUIMHE SIBISETCS NMPAKTHYECKOe O3Ha-
KOMJICHHE CTYJIEHTOB C Pa3IM4YHBIMHU IPOLIECCAMH M METOJaMH OOOTallleHUs MOJIE3HBIX HC-
KOIIAEMBIX, a TAK)KE MTOJIyYEHUE HABBIKOB 110 BBIIIOJHEHUIO PA3JIMYHBIX ONBITOB. B wacTHOCTH,
CTYAEHT JOJKEH YMETh IPaBUWJIBHO 00OCHOBATh MIPUMEHEHME Ipolecca WM MeToja obora-
IIEHUS JJIS 33/IaHHOTO THIA PYAbI, PACCYMTATh OCHOBHBIE MOKa3aTeNH O0OTalleHus U Mpe-
CTaBUTh WHIUBUIYyalIbHBIA OTUET. Bece monydeHHble SKCIIepUMEHTaIbHbIE JaHHbIE HE0OXO0-
MO TPOaHaJIM3UPOBATh, POBEPUTH BBHITIOJIHEHA JIM OCHOBHAS Lielb paboThl, chopMyIHpo-
BaTh BbIBOJIbI. ECiM MosydyeHbl HU3KHE TEXHOJIOTMUYECKHEe MoKa3aTelnu 00OraieHus, yka3arhb
BO3MO>KHBIE IPUYMHBI U ITYTH MTOBBIILIEHUS TIOKa3aTENEH.

[Ipu BbIOTHEHUH PabOT CTPOro coOII0AaTh MpaBUjia TEXHUKH OE30MacHOCTH M HH-
CTPYKIIMHU 10 paboTe ¢ anmapaTypoi.

[Tepeuens 1abopaTopHBIX paboT:

1. U3ydyeHnue paboThI I€KOBOM APOOUIIKU U MPOU3BOJICTBO CUTOBOTO aHATIN3a

2. N3yuenne paboThl TMPAIIMOHHOTO TPOXOTa U orpeseseHue 3 (HeKTUBHOCTH IPOXOUECHUS
3. U3ydenue npouecca U3MeJIbU4eHUs Pyl B IIAPOBOM MEJIBHULIE

4. OborarmieHue XelIe3HbIX Py Ha MarHUTHOM cenapaTope

5. O6orameHre MOTMMETATHIECKUX PY IO CXeMe TPSIMOM CEIeKTUBHOM (iioTaluu

6. O0oraiieHue MoJie3HbIX HCKOMaeMbIX Ha KOHIICHTPAIIMOHHOM CTOJIE.
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7. OIIeHO‘{HBIe cpeacrea AJisi MpOBECACHUSA HpOMe)lcyTO‘lHOﬁ arrecranuun

a) H.TIaHI/IpyeMbIe pe3yJabTaThbl oﬁyqe}mﬂ H OLICHOYHBIC CpeaACTBA AJISl IPOBECACHUSA l'[pOMe)KyTO‘IHOi/i arrecrammm.

CtpyKTypHBII
JJIEMEHT
KOMIIETEHIIUH

[Tnanupyemble pe3ynbTaThl
oOy4eHus

O1neHOYHBIC CPEACTBA

OIIK-9 BJAJCHUEM METOJAaMHM aHA/IN3a, 3SHAHUEM 3aKOHOMepHOCTeﬁ MOBECACHUSA U YIIPABJICHUSA CBOMCTBAMH TOPHBIX ITOPOJX U COCTOSTHUEM
MacCCHBa B Ipoueccax IlOﬁI)I‘II/I H HGprﬁﬁOTKI/I TBEPALIX MOJE3HbIX HCKOMMAEMbIX, 4 TAKIKE IIPU CTPOUTECJIBCTBE M IKCILVIYyaTallMM MMOA3€MHBIX

COOPYKEeHU
3HaTh METOJIbl aHallu3a, 3aKOHO- | Ilepeuens meopemuueckux 60npPoOCcos K IK3AMeHy:
MepHocu  noBeneHus U | 1. Kakue cBoiicTBa MUHEpaJIOB UCIOIB3YIOTCS MPU PAIIUYHBIX METOJAX 00OTaleHUs?
yIpaBJIeHUs coiicTBami | 2. Korja Heo0X0AMMO MPUMEHATh MEXaHUYecKoe oboraiieHue?
TOPHBIX MOPOJ U COCTOSIHM- | 3. M3 kakux oneparuii coCToAT mpoLecchl 00orameHus?
eM MaccuBa B mporeccax | 4. Kakue npoueccsl nepepaboTKu MUHEPAIBHOIO ChIPbs Ha3bIBAIOTCS MOATOTOBUTEIbHBIMU?
nobeiun U mepepabotku | 5. Kakue mporueccsl nepepadoTKU MUHEPATIBHOTO ChIPbs Ha3bIBAIOTCS OCHOBHBIMU?
TBEPJBIX MOJE3HbIX HcKoma- | 6. Kakue mporecchl nepepaboTKu MUHEPAILHOTO ChIPbsl HA3bIBAIOTCS BCIOMOTaTeIbHBIMU?
EMBIX. 7. Kakue npoayKThl IOJIY4arOT B Pe3yJIbTaTe 0O0oTaIieHus?
8. Uem ompenenseTcs NpeaebHO BO3MOXKHAs MaccoBas J0JIs [IEHHOIO KOMIIOHEHTA B KOHIEHTpaTe?
9. IlpuBenuTe KaYECTBEHHYIO CXeMY OOOTalEHHs U CXEMY LIENH anapaToB.
10. Yem omnpenensieTcss KpyIMHOCTb, 10 KOTOPOH IOJIE3HOE UCKOMAaeMoe JIpOOUTCs, U3MeIbUaeTcs nepes
oOorarieHrem?
Ymeth BbIOMpPATh METOJbl aHalu3a,
3aKOHOMEPHOCH TIOBEJICHUS
U YOpaBJeHUsS CBOWCTBAMH .
TOPHBIX TIOPOX B COCTONHH- Ilpumepnvie npakmuueckue 3a0anus 013 IK3AMeEHA:
CoctaBuTh cxemy /sl 00OTaleHNs Pyabl
€M MaccuBa B IIpoleccax
no0pluu U mepepaboTKu
TBEPJBIX IOJIE3HBIX MCKOMa-
€MBIX.
Bnagers CIOCOOHOCTBIO  BBIOMpATH | Pemums 3adauy:

METOABl AaHaJN3a, 3aKOHO-

OHpe)IeJ'II/ITI) MAaCCOBYIO JOJIO MEIM B KOHIOCHTPATE, COCTOAIICM U3 MMUPHUTA U MUHEPAJTIOB, YKa3aHHBIX B




CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[TnaHupyemble pe3ysbTaThl
oOyueHus

OueHouHble CpeCcTBa

MEpPHOCH  TOBEACHUA U
YIIPaBJIEHUS CBOMCTBaMH
TOPHBIX MOPOJA U COCTOSIHH-
€M MaccuBa B Ipolieccax
no0bIYM W mepepaboTKH
TBEPABIX TOJIE3HBIX HCKOTA-
EMBIX.

Tabnuie (1Mo 3aJIaHuIo)

I1K-4 roToBHOCTBIO OCYIIECCTBJIATD TEXHUYIECCKOC PYKOBOJACTBO 'OPHBIMHA U B3PbIBHBIMHU paﬁoTaMn npu 3KCHJ’IyaTaHI/IOHHOﬁ Pa3BEIAKE, )IOﬁbI‘le
TBEPALIX MOJE3HBIX HCKONTAEMbIX, CTPOUTECIbCTBE U IKCIJIyaTallMi MMOA3€MHBIX 06'beKTOB, HEMOCPEACTBCHHO YIIPABJIATDH IpouecCaMu Ha IIP 0-
HU3BOACTBCHHDBIX 00LEKTOB

3HaTh OCHOBHBIE TIOHATUS MeTO- | Illepeuens meopemuueckux 60npocos K IK3ameHy:
JIOB, CIIOCOOOB M CpEJICTB 1. CymHOCTb, rI1aBHBIE OCOOCHHOCTH H KJIACCU(PHUKALINS 000TaTUTEIHHBIX IPOIIECCOB.
NOoay4CHHs ChIpbSl M KOH- 2. OcHoBHBIE (haKTOPBI, BIUSIOIIME HA BBIOOP METOAa 00OTalEeHUS.
LIEHTPATOB MPH NepepaboTKu
IIOJIE3HBIX MCKOIMAEMBIX
Vmers BBIOMPATh TEXHOJIOTHIO IPO-
M3BOJICTBA paboT mo obora-
LIEHUIO TOJIE3HBIX HCKomae- | [Ipumepnble npakmuueckue 3a0anus 0asa IK3amena:
MBIX, IPUMEHATH CrOco0bl U [ CocTaBUTH cxemy st 00oraeHus pyabl
CpeIcTBa ISl TIOMy4YEHUS
KOHJUIIMOHHBIX KOHIIEHTpa-
TOB
Bnanmers CMOCOOHOCTBIO BBIOMpATh U | Pemums 3adauy:

pacCuUUuThIBATh OCHOBHBIC
TEXHOJIOTHUECKUE T1apaMeT-
pBl 3G(HEKTUBHOTO U KOJIO-
THYeCKH 0e30MacHOro IMpo-
W3BOJICTBA paboT 1O Tmepepa-

OHpC,I[CJ'II/ITB TCEXHOJIOTHYCCKHUE ITOKa3aTCIIn O6OFE[H.ICHI/I$I MCI[HOﬁ PYAbL:
- BbIXO MEAHOTO KOHIICHTpATA,

- BBIXO/J XBOCTOB,

- MacCy XBOCTOB,

- U3BJICYCHHUEC MCIU B MG)IHI)II\/'I KOHIICHTPAT,
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CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[TnaHupyemble pe3ysbTaThl
oOyueHus

OueHouHble CpeCcTBa

00TKE W 00OraneHuo MUHE-
PAIBHOTO CHIPHhSI Ha OCHOBE
3HAHWW TMPUHIMIOB (IioTa-
[IMOHHOTO TIPOCKTUPOBAHUS
TEXHOJIOTHYECKHX CXEM 000-
TaTUTEIHLHOTO MPOU3BOJICTBA
U BBIOOpPa OCHOBHOIO U
BCIIOMOTaTEILHOr0 000raTH-
TEJILHOTO 000pYIOBAHHUS

- U3BJICYEHUE MEAH B XBOCTBI JUIS YCIOBHUHU, YKa3aHHBIX B Ta0II.
Pe3ynbTaThl pacuera TEXHOJIOTUYECKHUX MTOKa3aTeseil 0(OpMUTH B BUJIE CTAHIAPTHON TaOIMIIBI.
Omnpenenuts MapKy MEJHOIO KOHLIEHTpaTa U3 Tad.

ITK-5 roToBHOCTHI0 IEMOHCTPHPOBATH HABBIKH Pa3padoTKH MJIAHOB MEPONPHUSITHIA 10 CHH)KEHHIO TEXHOT€HHOW HATPY3KHU NMPOU3BOACTBA Ha
OKPY:KAIOLIYI0 CPey NMPH IKCIUTyaTAIIMOHHOI pa3Be/iKe, 100bIUe U NMepepadoTKe TBEPAbIX MOJIe3HbIX HCKOMAEMBIX, 2 TAK:Ke PH CTPOUTEJI b-
CTBE M IKCILTyaTAIHH

3HaTh

Hay4yHbIE€ METOJIbl U MEPO-
MIPUATHS 110 CHUKEHUIO TEX-
HOTCHHOW Harpy3Ku Ha
OKPY>KAIOIIYIO Cpey MpU
JKCIUTyaTallMOHHOW pa3Be-
Ke, 100bIue U nepepadboTke
TBEPABIX MOJIE3HBIX UCKOIIA-
EMBIX

Hepeuenb meopemu4ecKux 60npocoe6 K IK3ameny:
1. CYH_[HOCTB, IJIaBHBIE OCOOCHHOCTH U KHaCCH(bHKaHHH 000raTUTEIIbHBIX mponeccoB.

YmMmern

MIPUMEHSATHh HAYYHBIE METO-
JIbl U MEPOTIIPUSATHUS IO CHU-
YKEHHIO TEXHOTE€HHOMN
Harpy3Ku Ha OKPY>KaroIlylo
Cpeny IpH dKCIUTyaTalluoH-
HOM pasBeJike, JOOBIUE U TIe-
pepaboTKe TBEPIbIX MOJIE3-
HBIX UCKOMAeMbIX

Ilpumepnvie npakmuueckue 3a0anusa 013 IK3IAMEHA:
CoctaBuTh cxemy /sl 000TalleHNs Pyabl
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CTpyKTypHBIii

[Tnanupyemsble pe3ynbTaThl

JIIEMEHT O1eHOYHBIE CPENICTBA
oOyueHus
KOMITETCHITUH
Bragers HaBbIKAMH TIPUMEHEHHS

Hay4YHBIX METOJOB U MEPO-
MPUATUN 110 CHUKEHUIO TEX-
HOT'CHHOW Harpy3Ku Ha
OKPY’KaIoIYIO Cpeay Nnpu
AKCIUTyaTallMOHHOW pa3Be.l-
Ke, 100bIYe U mepepadoTke
TBEPAbIX MOJIE3HBIX UCKOIIA-
€MBIX

Pewump 3a0auy:
OmnpenenuTbs MacCOBYIO JTOJTIO MEIH B KOHIIGHTPATE, COCTOSIIEM U3 IMUPUTA U MUHEPAJIOB, YKa3aHHBIX B
tabsuie (1o 3aJaHuI0)

IIK-12 roToBHOCTBIO OIMMEPATUBHO YCTPAHATH HAPDYUICHHUSA ITPOU3BOACTBCHHBIX ITPOLECCOB, BECTHU HepBI/I‘{HbIﬁ YU€T BBINTOJHACMbBIX pa60T,
AHAJIM3UPOBATD ONMCPATHBHLIC U TEKYHIHE MOKAa3aTEJIM IPOU3BO/ICTBA, 000CHOBBIBAThH NPEeAJI0KCHHUSA 110 COBEPIICHCTBOBAHHUIO OPraHU3alluu

NPOM3BOICTBA

3HaTh

OCHOBHBIC TEHJCHIIMU pa3-

Hepeueub meopemuidecCKux 60npocoé K IK3ameHy.

BUTHS  INPOU3BOJCTBEHHBIX 1. Kakue mpornecchl nepepaboTKi MUHEPAIBHOTO ChIPhsI Ha3bIBAKOTCS MOATOTOBUTEIBHBIMU?
IIPOLIECCOB, IIOKa3aTeNN 2. Kakue mporieccsl mepepadoTK MHHEPAIBHOTO CHIPhsl HA3bIBAIOTCSI OCHOBHBIMHU?
IIPOU3BOJICTBA 3. Kakue npoueccsl nepepabOTKi MUHEPAIBHOTO ChIPbsl HAa3bIBAIOTCSl BCIIOMOTaTEIbHBIMU?
Ymeth IIPUMEHSTh M3YyYEHHBIE TEH-
JIEHLIUY Pa3BUTUS IPOU3BOJI-
Ilpumepnvie npakmuueckue 3a0anus 014 IK3IAMEHA:
CTBEHHBIX IIPOLIECCOB, IOKa-
CocTaBuTh cxemy /Ui oOoramieHus pysl
3aTeNn  NPOU3BOACTBA B
npogeccuoHaTbHON nesi-
TEJIbHOCTHU
Bnagers TEHACHIUAMHU pa3BUTHSA

IMPOU3BOJACTBCHHBIX IIPOLECC-
COB, TOKa3aTelu MPOU3BOJI-
CTBa B TMPO(PECCHOHATBHON
JeSITeNbHOCTH

Pewiump 3a0auy:
OnpenenuTh MacCOBYIO JOJTIO IIMHKA B KOHIIGHTPATE, COCTOSIIEM M3 ITUPHUTA U MHUHEPAJIOB, yKa-
3aHHBIX B TabnuIle (10 331aHUIO)

25




CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[TnaHupyemble pe3ysbTaThl
oOyueHus

OueHouHble CpeCcTBa

IIK-19 roroBHOCTHI0 K pa3padoTKe NPOEKTHHIX MHHOBALMOHHBIX PellleHUil 10 IKCIJIYaTAIlMOHHOM pa3Beake, 100bIUe, mepepadoTKe TBEPAbIX
M0JIE3HBIX HCKOMAEMBIX, CTPOUTENbCTBY H IKCILUIYATAIUM NOI3€MHBIX 00bEKTOB

3HaTh OCHOBHBIC TEH/ICHIINY pa3- | Ilepeuens meopemuueckux 60npocos K IK3amMeHy:
BUTHUSI HHHOBAIIMOHHBIX pe- 1. Kakue mpoayKThl OJIY4al0T B pe3ysibTaTe 000TaIeHus?
IIEHHI 110 TIepepaboTKe 2. Yem ompezessieTcst MpeesibHO BO3MOXHAsE MacCoBasi J10J1sI [IEHHOTO KOMIIOHEHTAa B KOHIIEHTpa-
TBEP/IBIX MMOJIC3HBIX UCKOMa- | Te?
eMBIX
Ymerh NPUMEHSTh U3Y4CHHBIC TCH-
ICHINN Pa3BUTHS UHHOBA- | Ilpumepnobie npakmuueckue 3a0anus 0Jis IK3aMeHA:
[MOHHBIX perieHui 1o nepe- | COCTaBUTh CXeMy JJIsl 00OTaIleHHST Py IbI
paboTKe TBEPIBIX MOJIE3HBIX
HCKOIAeMBIX
Braners TEHJICHIMSMH Pa3BUTHS UH- | Peuuumeo 3a0auy:

HOBAIIMOHHBIX PELIEeHUH 10
nepepadoTKe TBEpAbIX MO-
JIE3HBIX HCKOMAeMBbIX

PaccunTare TexHonornueckue mokaszarenau odorameHus QoTalmoHHOro nexa. Pesynprarsl npeacra-
BUTH B Tabnuie. Mcxonusie nanusie: maccoBas noiist Cu B pyae — 0,9 %, B konuentpare — 20 %, B XBo-
crax — 0,1 %.
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0) Ilopsinox mpoBeaeHUsI MPOMEKYTOYHOM ATTECTAIMH, NMOKAa3aTeJd U KPUTEPUH
OLICHUBAHUS:

[TpomexxyTouHas arTecTanus 1o AUCHUIINHE «O0oraeHne nojae3HbIX HCKOMaeMbIX)»
BKJIIOYAET TEOPETHUUYECKUE BOMPOCHI, O3BOJISIOIIME OLIEHUTh YPOBEHb YCBOEHUS 00ydaroIy-
MUCS 3HAHHUH, U TIPAKTUYECKUE 3a7aHUs, BEIIBIAIONINE CTETIEHb COPMUPOBAHHOCTA YMEHUN
U BJIQJICHUH, IPOBOAUTCS B (popMe 3K3aMeHa.

DK3aMeH 10 JaHHOH JMCUUIUINHE MPOBOIUTCS B YCTHOM (popMe O IK3aMEHAIMOHHBIM
OuneraM, Kax/Ibpli U3 KOTOPBIX BKJIKOYAET 3 TEOPETHMUYECKUX BOIPOCA U OJHO NMPAKTHUYECKOE
3a/laHue.

DK3aMeH MPOBOAUTCS MO OmiieTaM, OXBaThIBAIOIIMM BeCh MPOHAeHHBIH MaTepuai. [1o
OKOHYAaHUM OTBETA HK3aMEHATOpP MOJKET 3aJaTh CTYIEHTY JONOJHUTEIbHBIE U YTOYHSIOIINE
BOIpockl. [1010)KUTENBHBIM TaKkKe OYJET CTPEMIIEHHE CTYACHTA U3JI0KUTh PA3JIMYHbIE TOUKU
3pEHUsl Ha paccCMaTpUBaEMylo Mpo0iieMy, BbIPa3UTh CBOE€ OTHOILLIEHUE K HEH, IPUMEHUTH TEO-
peTHYecKHe 3HaHUs 110 COBPEMEHHBIM ITpo0iieMaM 000TallleHus O0JIE€3HbIX HCKOIIAeMbIX.

IToka3aTeu U KPUTEPUU OLIEHUBAHUS IK3aMeHa:

— Ha OLIEHKY «OTJINYHO» » (5 06a/ioB) — 00yyaromuiics MoKa3bIBaeT BHICOKUM YPOBEHb
c(hOpMUPOBAHHOCTH KOMIIETEHILIUH, T.€. CTYJEHT, PEACTABIsAET BCECTOPOHHEE, CUCTEMaTHYe-
CKO€ U INIyOOKO€ 3HaHuE y4yeOHO-IIPOrpaMMHOI0 MaTepuana, yMEHUE CBOOOJHO BBIIOJIHATh
3aJjaHusl, IPEyCMOTPEHHbIE MPOrPaMMOii, YCBOUBIINI OCHOBHYIO M 3HAKOMBII C JOMOJHHU-
TENbHOU JUTEpaTypol, peKOMEHI0BaHHOW mporpamMmoil. Kak mpaBuio, oneHka "oTinyHO"
BBICTABIISIETCSl CTYJIEHTaM, YCBOMBIIMM B3aUMOCBSI3b OCHOBHBIX MOHSATUN JAUCHUILIMHBI B UX
3HAYeHUU ISl TprodpeTaeMoii mpodeccuu, MpOsIBUBIIAM TBOPUYECKHE CIIOCOOHOCTH B MTOHHU-
MaHHH, U3JI0)KEHUH U UCTIOIBb30BaHUH YUeOHO-TIPOrPaMMHOI0 MaTepHaa.;

— Ha OIIEHKY «xopoIno» (4 Oamra) — oOyJaronIuiics MOKa3bIBaeT CPEIHUN YPOBEHD
c(OPMHPOBAHHOCTU KOMIIETEHLMH, T.€. CTYIEHT IpEJCTaBIseT MOJHOE 3HaHHWE Y4eOHO-
IPOrpaMMHOT0 MaTepHasa, YCHEIIHO BBIIOJHSIOMUN MPeAyCMOTPEHHBIE B MPOrpaMMe 3ajia-
HUS, YCBOMBUIMI OCHOBHYIO JIMTEpPATypy, PEKOMEHIO0BaHHYIO B mnporpamme. Kak mpasuiio,
OLIEHKa "XOpoIo" BBICTABISAETCS CTYJAEHTaM, [MOKa3aBIIUM CUCTEMaTHYECKUN XapakTep 3Ha-
HUH M0 JUCHUIUIMHE U CIOCOOHBIM K MX CaMOCTOSITEIbHOMY MOIOJIHEHHIO U OOHOBJICHUIO B
X0Jle JanpHeel yueOHol paboThl U MPOoPeCcCUOHAIBHOM 1€ TeNbHOCTH;

— Ha OLIEHKY «Y/IOBJIETBOPUTENIBbHO» (3 Gayia) — oOyJaromuiics MoKa3bIBaeT Moporo-
BbIil ypoBeHb C(HOPMUPOBAHHOCTU KOMITETEHIUH, T.€. CTY/AEHT, IIPEACTABIsAET 3HAHUSI OCHOB-
HOT'0 Y4eOHO-IPOTrPaMMHOI0 MaTepuana B 00beMe, He0OX0IMMOM JUTsl JanbHelIIeld yueosl 1
npejcTosimell paboThl MO CHEHUATbHOCTH, CHPABISIOMIMNACA C BBINOJHEHUEM 3a/laHuM,
IPEYyCMOTPEHHBIX IPOrpaMMOM, 3HAKOMBIH C OCHOBHOW JIMTEPATYpPOM, PEKOMEHIOBAHHOMN
nporpammoii. Kak mpaBuiio, orieHka "y0BIE€TBOPUTEIIBHO" BBHICTABIISIETCA CTYJECHTAM, JIOIY-
CTUBIIMM IOTPEIIHOCTH B OTBETE Ha dK3aMEHE U IPU BBINOJIHEHUH DK3aMEHALMOHHBIX 3a/1a-
HUM, HO 00Ja/lalluM HEOOXOAMMBIMU 3HAHUSMH JJISl UX YCTpaHEHHs IO PyKOBOJCTBOM
IpenoaaBaTes;

— Ha OIEHKY «HEYIOBJICTBOPHUTEIbHO» (2 Oaiia) — pe3yabTaT OOydeHHUS HE JTOCTHT-
HYT, 0Oy4aromuiicss He MOXKET MOKa3aTh 3HAHUS HAa YPOBHE BOCIIPOU3BEICHUS U OOBSCHEHUS
uH(pOpMalii, HE MOKET MMOKa3aTh UHTEIEKTyaJIbHbIE HABBIKM PELIEHUS] MPOCTHIX 3aj1ad, T.€.
y CTY/I€HTa, OOHApy>KUBAIOTCS MPOOeIbl B 3HAHUAX OCHOBHOTO YU4e€OHO-IIPOrPaMMHOTO MaTe-
puaiia, TOCTUTHYThI IPUHIIMIHAIBLHBIE OIUMOKU B BBIIIOJHEHUH MPETYCMOTPEHHBIX MPOrpam-
MOU 3aJJaHUU.

Ha OLICHKY «HEYIOBJIETBOpUTEIbHO» (1 Oamr) — oOywaromuiics HE MOXET IOKa3aTh
3HAaHUS Ha YPOBHE BOCIIPOU3BEICHHS M OO0bACHEHHS MH(OpMAIMH, HE MOXET MOKa3aTh MH-
TeJJIEKTyalIbHbIe HaBBIKU PEILIEHUS TPOCTHIX 3a/a4.



8 YueOHo-MeTOqMYeCcKOe U HHPOPMALTHOHHOE o0ecTieyeHHe TUCHHILTHHbBI

a) OcHoBHas JUTEpaTypa:

1. ABnoxun, B.M. OcHOBBI 000TaIIEHUS MOJE3HBIX UCKOMAEMBIX : YYEOHUK : B 2 TOMax /
B.M. ABnoxuH. — 4-e u3j., crep. — Mocksa : ['opHas kaura, [0. r.]. — Tom 2 : TexHonoruu
oboramenus moje3Hsix uckomaembix — 2017. — 312 c. — ISBN 978-5-98672-465-2. —
Pexxum moctyma: https://e.lanbook.com/book/111337

2. llerons, E.1O., IllaBakynesa, O.I1. O6oramieHue moae3HbIX UCKOMAeMbIX [ DIIEKTPOHHBIN
pecypce] : yaednoe mocoodue / MI'TY. - Marautoropck : MI'TY, 2016. - 1 351eKTpOH. OIT.
nuck (CD-ROM) — Pexxum noctyna: https://magtu.informsystema.ru/Marc.html?locale=ru

3. OOoraieHne IOJE3HbIX HCKOMAEMbIX [DJIEKTPOHHBIA pecypc|: ydeOHoe Imocobue
/NyxknnaK.U., AxymkunB.I1., MyknakoBaA.H. - M.: HUL] UHOPA-M, 2016. - 224 c. .- Pe-
KHM goctyma: http://znanium.com/catalog.php?bookinfo=501567 - 3ara. ¢ skpana. —ISBN
978-5-16-010748-6.

0) lonoJiHUTeILHAS JIUTEpPaTypa:

1. Copokun, M.M. @noTtanrioHHbIe METO/ABI oOoTameHusl. XMMHUUYEeCKHe OCHOBBI (hroTa-
un : yuyeOHoe nocobue / 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. MaruuTHsle, 3J1€KTpUYECKUE U CIIEUAIBHBIE METO/IbI 000TaIIeHuUs T10-
JIe3HBIX MCKOMaeMbIX : yuyeOHuk : B 2 Tomax / B.B. Kapmasun, B.W. Kapmaszun. — 3-e u3z.,
crep. — Mocksa : ['opnas kuwura, [0. 1.]. — Tom | : MarHuTHbIE U AIEKTPUIECKUE METOIBI
oOoramernus mnoyiesHbix uckonaeMelx — 2017. — 672 ¢. — ISBN 978-5-98672-458-4, —
Pexxum nmocryna: https://e.lanbook.com/book/111394

3. E.E. Aunpees, O.H. Tuxonos Jlpo6iienune, u3mMenbueHue U NOArOTOBKA ChIpbsl K o0ora-
menuto. — C-116, 2007. 439 c.

4. M.B.. BepxotypoB I'paBuTaninoHHbIe METO/bI OOOTaIeHHs: YUeOHUK I BY30B. — M.:
Nzn-Bo MAKC-IIpecc — 2006.

5. AbpamoB A.A. IlepepaboTka, oboraimieHue U KOMIUIEKCHOE HCIOJIb30BaHHUE TBEPABIX
noJsie3HbIX nckonaemsix. T.1 [Ipouecce! annaparsl: Yuebnuk. M.: MITYVY, 2004. — 471 c.

6. AOpamoB A.A. IlepepaboTka, oboramieHne ¥ KOMIUIEKCHOE HCIOJIb30BaHUE TBEPJBIX
nosie3ubIix uckomaeMbiX. T.l11 Texmomorust oOoraimieHus IOJIE3HBIX HMCKOIMAEMBIX: Y4YEOHHK.
M.: MITYV, 2004. - 471 c.

7. A6pamoB A.A. TexHonorus nepepaboTKu U odoramieHus: pya: Ydeb. mocod. B 2 kH. —
M.: U3parensctBo MITY, 2005.

8. Kapmasun B.B. MaruuTHble, 2J€KTpUUYECKUE U CHeHabHbIE METOIbI OOOTaIIeHUs T10-
Je3HbIX uckonaemsix (21) / M.: MI'TY, 2005.

9. llIunaer B.I1. OcHOBBI 0OOTAIICHUS ITOJIE3HBIX UCKOMIAEMBIX. Yd. TIOCOOWE JIJIs BY30B. —
M.: Henpa, 1986.- 296 c.

10. CnpaBounuk 1o oboramenuto pya. B 3 1. /ITox pea. bormanora O.C.-2-¢ u3n., mepe-
pab. u non. — M.: Henpa, 1983.

11. bapckuit M.JI. OnTuMu3anusi NpoLECCOB pa3JeiaeHUs] 3€PHUCTBIX MaTepuaaoB. - M:
Henpa, 1978 1.

12. beapansr H.I'., CxopoboraroBa JI.M. IlepepaboTka M KauecTBO MOJE3HBIX HCKOIIAE-
MbIx. — M.: Heapa, 1986.- 296 c.

13. ABnoxuH B.M. OcHoBBI obOorameHus noie3Hsix uckomnaeMsix. T1: OboratutensHbIe
nporeccel: Yueonuk. M.: MI'TY, 2006 — 417 c.

14. Tlepumommueckue wuzmanms: "OOoramenune pyxa', pedepaTuBHbI XKypHan "[opHoe
neno", "TopHblii xypHan", "M3BecTus BEICIINX Y4eOHBIX 3aBeICHUI".

B) MeToanuyeckne yKa3anus:
1. Herogs E.}O., IaBakymeBa O.I1. OcHOBBI oOoramieHusi TOJIE3HBIX HCKOMAEMBIX:
WMHCTpYKIIKS 1O BHIMOJIHEHUIO JIAOOPATOPHBIX paboT i CTYASHTOB crienuansHoctu 21.05.04
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https://e.lanbook.com/book/111337
https://magtu.informsystema.ru/Marc.html?locale=ru
http://znanium.com/catalog.php?bookinfo=501567
https://e.lanbook.com/book/2073
https://e.lanbook.com/book/111394

Bcex (hopMm o0ydenus.— U3n-Bo Marautoropek. roc. Texs. yu-ta um. [.11. Hocosa, 2016. — 40
c. — Pexxum pocryma: https://newlms.magtu.ru/course/view.php?id=75768#section-5

2. lleroasa E.1O., IllaBakyneBa O.I1. IlepepaboTka MOJE3HBIX MCKOMACMbBIX [DJICKTPOH-
HBI pecypc] : mpaktukym / MI'TY. - Marautoropck : MI'TVY, 2017. - 1 351eKTpOH. ONT. AUCK
(CD-ROM) — Pexum noctyna: https://magtu.informsystema.ru/Marc.html?locale=ru

r) Ilporpammuoe o6ecnieuenue u UHTEpHET-pecypcehI:

Haumenosanue 110 No noroBopa Cpok AeicTBUS JTUIEH3UU
MS Windows 7 J1-1227 ot 08.10.2018 11.10.2021
J-757-17 ot 27.06.2017 27.07.2018
J1-593 o1 20.05.2016 20.05.2017
MS Office 2007 Ne 135 ot 17.09.2007 OeccpodHo
Kaspersky Endpoint Security | JI-300-18 ot 31.03.2018 28.01.2020
115 Ou3Heca - CTaHgapTHBIN J-1347-17 ot 20.12.2017 21.03.2018
J1-1481-16 ot 25.11.2016 25.12.2017
J1-2026-15 oT 11.12.2015 11.12.2016
7Zip CBOOOJIHO PaCIpPOCTpaHsIEMOe | OECCPOUHO

1. HWudopmaumonnas cucrema — EnnHoe okHO A0ocTyma K 00pa3oBaTElbHBIM pecyp-
cam. — URL: http://www.window.edu.ru.

2. HamwmonanpHash MHPOPMAMOHHO-aHAIUTHYECKAs CHCTEMa — POCCHIMCKUI WHIEKC
HayuHoro nutuposanus (PUHLL). — URL: https://elibrary.ru/project risc.asp.
3. TlomckoBas cucrema Axamemus Google (Google Scholar). - URL:

https://scholar.google.ru/.

9 MaTepHaJIbHO-TeXHHYECKOE ofecreyeHrue TUCHHILITHHBI (MOILYJIsl)

MaTepI/IaJ'[BHO-TGXHI/I‘IGCKOG obOecreyeHme JUCHHUIIJIIMHBI BKIIIOYACT:

Tumn u Ha3BaHUeE AyIUTOPUHN

OcHalueHue ayuTopun

JlexuronHas ayauropus

MynbTUMEANITHBIE CPEACTBA XPAHEHHUS, IIEpeaul U Mpe-
CTaBJICHUsI HH(OpMaIUU

JlabopaTopust MeXaHMYECKHUX
HUCIILITAHUN

1. JJTaBopaTopHast ycTaHOBKa IIEKOBOM IPOOHIIKH;

2. JlaboparopHasi yCTAHOBKa MEXaHHUECKOTO BCTPSIXUBATEIIS;
3. JlaboparopHasi ycTaHOBKA ILIAPOBON MENbHUIIBI;

4. JlaGopatopHasi yCTaHOBKA MEJBHHUIIBI C BpAIIAIOIICHCs
0CBI0;

5. JlaboparopHas ycTaHOBKA HHEPIIMOHHOTO IPOXOTa;

6. CranapTHbIi HabOp CUT;

7. JlaboparopHas (proTalMOHHas MallIMHA;

8. JlaboparopHbIe TpaBUTAIMOHHBIC amNmapaThl (OTCAIOYHAS
MallliHa, KOHIIEHTPALMOHHBIH CTOJI, BUHTOBBIE CENapaTophl);
9. JlabGopaTopHBI MATHUTHBIN CEMapaTop.

Aynuropuu Ui CaMoCTOS-
TEJIbHOM pabOoThI: KOMIIBIO-
TEpHbIE KJIACChl; YNTAIbHbBIE
3aJT1bl OMOJINOTEKN

[MepconanbHbie KOMIbIOTEPHI ¢ makeTrom MS Office, Bbixo-
noM B IHTEpHET U ¢ JOCTYIIOM B 3JIEKTPOHHYIO HH(OpMAIIU-
OHHO-00pa30BaTENBHYIO CPeLy YHUBEPCUTETA

[Tomernienue st XpaHESHUST H
npOoQUITAKTUIECKOTO 00CITy-
KUBaHUsI y4eOHOTO 000py-
JOBaHUA

[xadbr nas xpaHeHus y9eOHO-METOAMYECKOM TOKYMEHTa-
UM, y4eOHOro O0OpYAOBaHUS W Y4eOHO-HATJIATHBIX MOCO-
Ouif.
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