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1 [esii 0CBOEHUS AUCLIUTUIVHBI

LlenssMu ocBOeHUst JUCLATIIMHBI «O0oraijeHre TMoJie3HbIX MCKOTaeMbIX» SIBISFOTCS
SIB/IIIOTCS.  Pa3BUTHE Yy CTY[EHTOB JIMYHOCTHBIX KauecTB, a Takke (OpMUPOBaHUe
rpodecCHOHALHBIX KOMIIeTeHI[UH B coOTBeTCTBUM C TpeboBanusimu OI'OC BO mo
crietanbHOCTH 21.05.04 NopHoe fero.

2 MecTo JUCHHUIUIMHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbI MO/ JTOTOBKH
crernAamcTa

OucuuruiviHa «OboraiiieHue 1oJie3HbIX UCKOTIaeMbIX» SIB/SIeTCS AUCLUITMHOM, BXOJUT
B 6a30Byto uacTs 6/10ka «I[IpoekTHast fesaTelbHOCTb» 00pa3oBaTebHON TPOrPaMMBI.

Ons  w3yueHWs  JUCLMIUIMHBI ~ HeoOXOAWMBbI ~ 3HaHUS  (YMeHHs,  BJafleHus),
copMupOBaHHbBIE B Pe3yJbTaTe U3yUeHHs CIeAyIOIMX KypCOB:

«Dusuka», «Marematuka», « Xumus», «HbopMmaTuka», «['eomorus».

3HaHuUs (yMeHWs, B/IafieHst), TToyYeHHbIe TIPY U3yUYeHUH IaHHOW AUCLMIUIAHBI OyayT
HeoOX0/IUMBI 17151 pa3paboTKH, COBepPILeHCTBOBAaHUS TeXHOJIOTUM MOATOTOBKY M 0OoralteHus
MOJIe3HBIX ~ WCKOTAeMbIX; CO3/laHMUS  MaJIOOTXOAHBIX M 0e30TXOJHBIX  TEXHOJIOTUH,
KOMIIJIEKCHOTO HCII0J/Ib30BaHUSI MUHEPalbHOTO ChIPhsi, [/isl aHAJM3UPOBaHUs yCTOMUMBOCTH
TEXHOJIOTHUECKOT'0 TPOL{ecca ¥ KaueCTBa BhITYCKaeMOU MPOAyKIIWH.

3 Komnerenuuu odyuaroierocs, popmupyemMbie B pe3y/jibTaTe 0CBOEHHA
AMCLIMIUINHBI U IVIAHUPYyeMble pe3y/1bTaThl 00yJeHust

B pe3ynbrare OCBOeHHs JUCHMIUIMHBI «OOoraijeHye TI0/Ie3HbIX HCKOTaeMbIX»
oOyuaromuiics o/bKeH 00/1aZiaTh CIeAYOIMMUA KOMIIeTeHIUSMU:

CTpyKTypHBII

IT1aHupyeMble pe3yibTaThl 00yUeHHs
SJIEMEHT Py pesy. y

KOMIIeTeHIINU

OIIK-9 B1aseHHeM MeTO/jJaMH aHa/IM3a, 3HaHHEM 3aKOHOMEPHOCTell noBe/jeHus 1
ynpaB/ieHUs CBOMCTBAMU FOPHBIX MOPOJ M COCTOSIHMEM MacCHBa B MPOIeccax J00bIuu
Y 1epepadoTKHU TBep/bIX M0/Ie3HbIX HCKONIaeMbIX, @ TAK)Ke NPH CTPOUTE/IbCTBE U
IKCIUTYaTalHH M0/{3eMHBIX COOPY)KeHHI

3HaTtb MeTOJbl aHa/IM3a, 3aKOHOMEPHOCH TIOBe/IeHWsI M YTIpaBJieHHsl CBOMCTBaMU
rOpHBIX IOPOJ, U COCTOSIHMEM MaccHBa B Ipoljeccax Jo0bluu U repepaboTKy
TBEP/IbIX T10J1e3HbIX NCKOTIaeMBbIX.

YmeTb BbIOMpaTH METOABI aHa/lk3a, 3aKOHOMEDHOCHU TIOBeZIeHHsI U YIIpaBJieHusl
CBOMCTBAMM TOPHBIX TIOPOJZ, U COCTOSIHUEM MacCCHBa B TpoIjeccax Jo0bIuM U
repepabOTKU TBepAbIX T0JIe3HBIX NCKOTIAaeMbIX.

Bnagets CTIOCOOHOCTRIO BBIOMpPATh METOZbl aHaM3a, 3aKOHOMEPHOCH TIOBeZIeHUs U
yrpaB/ieHWss CBOMCTBaMHM TOPHBIX TIOPOJ, M COCTOSSHMEM MacCHMBa B
Mpoljeccax A0OBIUM U ITepepabOTKHU TBEPABIX IMOIe3HBIX NCKOTIaeMbIX.

IIK-4 TroTOBHOCTBH OCYILECTB/SAITb TEeXHHUECKOe PYKOBOJACTBO TOPHBIMH H
B3pbIBHBIMH pafoTaMM mNpU 3KCIUIyaTal[HOHHOW pa3Bejke, /J00bIue TBepPABIX
MOJ/IE3HBIX HCKOMAEMbIX, CTPOUTE/NBCTBE M 3KCIUIyaTallid TMOJ3eMHBIX 00BHEKTOB,
HeNnocpe/[CTBEHHO YNPaBJ/IsSTh MPOIeCCaMH Ha MPOU3BO/[CTBEHHBIX 00bEKTOB

3HaThb OCHOBHBIE TIOHSITUSI METOJIOB, CIIOCOOOB W CpEJCTB TMOJIyYeHHUS] ChIPbs U
KOHIIEHTPATOB TTPU TIepepabOTKH MOJIe3HbIX CKOTIAeMbIX
YmeThb BLIOMPAaTh TEXHOJIOTHIO TIPOM3BOZCTBA pabOT MO 0OOTralleHHI0 IT0/Ie3HBIX|

MCKOTIaeMbIX, TIDUMEHATb CMoCOObl UM CpefcTBA /Il TOMy4YeHUs]
KOHMIIMOHHBIX KOHI[EHTPATOB




CTpyKTypHBII

IT1aHMpyeMble pe3y/ibTaThl 00yUeHHs
SJIEMEHT Py pesy. y

KOMIIeTeHIINU

Bnagets CIOCOOHOCTBbIO BBIOMpAaTh U pacCUMTHIBaTb OCHOBHbIE TEXHOJIOTHUECKUE
nmapaMeTpbl 3QQEeKTUBHOTO YW HSKOJOTMYeCKHd 0e301acHOTO TPOM3BO/CTBA
paboT mo nepepaboTke ¥ oboraljeHHI0 MHHEpPaJbHOTO ChIpbsi HA OCHOBE
BHAHWI TIPUHLMIIOB ()JIOTALMOHHOTO TIPOEKTUPOBAHUSI TeXHOJOTHYeCKHX
cxeM o0oraTuTesbHOTO TPOM3BOZACTBA W BbIOOpAa OCHOBHOTO U
BCTIOMOTaTe/TbHOTO 000TaTUTEeILHOT0 000Dy /10BAHNS

ITK-5 roToBHOCTBIO JeMOHCTPHPOBATh HABHIKH Pa3padoTKH IVIAHOB MePONPHUSATHIA 110
CHI)KeHHIO TeXHOTeHHOM Harpy3KH MPOHM3B0/CTBA Ha OKPY)KaloIllyl0 CpeAy NpH
IKCIUTyaTaliHOHHOH pa3Be/Ke, A00bIUe U MepepadoTKe TBEPABIX MOJIe3HBIX
HCKOIAeMbIX, a TAaK)Ke IPH CTPOUTE/IbCTBE U IKCIUTyaTaluu

3HaTh HayuHble METO/bl U MEPOIPUSITUS TI0 CHU)KEHUIO TeEXHOTeHHOW Harpy3Ky Ha
OKPY>KaroIIyI0 CpeAly TPy SKCILTyaTallMOHHOM pa3Befike, 00bIUe 1
epepaboTKe TBePZbIX M0JIe3HBIX MCKOTIAEMBIX

YMeTb MPYMEHSITh HayUHble MeTO/bl U MEePOIIPUSTHS 110 CHW)KEHUIO TeXHOTeHHON
Harpy3Ky Ha OKPY>Karolllyl0 CpeAly NpU 3KCILTyaTalMOHHOM pa3Befike,
noObIue 1 epepaboTKe TBepP/bIX MOIe3HBIX UCKOTIaeMbIX

Bnazets HaBbIKaMU [IPUMeHEeHMs] HayUHbIX MeTO/J|0B ¥ MepOIIPUATHI 110 CHKEHHIO
TeXHOTeHHOW Harpy3KU Ha OKPY)KaroLylo Cpe/ly NPy 3KCILUTyaTaljMOHHOU
asBejike, 100bIUe U repepaboTKe TBEP/IbIX 110J1e3HBIX MCKOaeMbIX

ITIK-12 roToBHOCTBIO ONIePaTUBHO YCTPAHATH HapyLUIeHHUs NIPOU3BO/CTBEHHbIX
MPOLECCOB, BECTH MEPBUYHBIN yUeT BbINMO/JIHAEMbIX pad0T, aHa/IM3UPOBATh
onepaTHBHBIE U TEKYII[He MOKa3aTe/ M MPOU3BO/CTBA, 000CHOBBIBATH MPe/|/I0KeHHUs
110 COBepPIIeHCTBOBAHUI0 OPraHu3anyy NPOU3BOJACTBA

3HaTh OCHOBHBIE TeHZIEHI[UU Pa3BUTHS TTPOM3BO/ICTBEHHBIX TMPOL[ECCOB, TIOKA3aTeN!
MPOU3BO/ICTBA

YMeThb MPUMEHSITb ~ W3yUeHHble  TEHZAEHI[UM  pa3BUTHS  TPOU3BO/ICTBEHHBIX
MpOIIeCCOB, TTOKA3aTe/ v MPOU3BO/ICTBA B MPO(deCcCHOHAILHON [esITeTbHOCTH

Bragetsb TeHJeHLMSMU  Pa3BUTHSI TIPOM3BO/ICTBEHHBIX TIPOLIECCOB, TIOKa3areu
MPOW3BO/ICTBA B TPOGheCCUOHATBLHOMN /1eTe/TbHOCTH

ITK-19 roToBHOCTBIO K pa3padoTKe MPOEKTHHIX MHHOBALIHOHHBIX PelIeHHi 10
IKCIUTyaTaljHOHHOH pa3BejiKe, /00bIUe, MepepadoTKe TBepAbIX MO/Ie3HBIX
HCKOIIaeMbIX, CTPOMTE/IHCTBY U 3KCIUTYaTaI[HH M0/[3eMHBIX 00HeKTOB

3HaTh OCHOBHbBIE T€HEHIIUM Pa3BUTHSI MHHOBALIMOHHBIX PeIlleHUi 110 rmepepaboTke
TBEP/IbIX T0JIe3HBIX HCKOMAaeMbIX

YmeTb MPUMEHSITb N3yUeHHbIe TeH/IeHIIUU Pa3BUTHSI MHHOBALIMOHHBIX PeIleHUi 10
repepaboTKe TBEP/IbIX T0JIe3HBIX CKOTIaeMbIX

Bnazgetsb TeH/IeHIIMSMU Pa3BUTHSI THHOBAIIMOHHBIX PEIleHHH 110 TiepepaboTKe
TBEP/IbIX T10JIe3HBIX UCKOMAaeMbIX




4 CTpyKTypa U cofiep>kKaHue AUCLUIIIUHbI

OO0111ast TPYA0EMKOCTh AUCIUIIMHBI COCTaB/sieT 3equHuLbI 108 uacoBs:

— KOHTakKTHasi pabora — 58,1 aka/i. yacos:
ayauTopHasi paboTa —54 akaj. yaca;
BHeayUTOpHas paboTa — 4,1 akaj. yaca;

— camMocTosTebHast paboTa — 14,2 aka/. Jaca;

— TIOATOTOBKA K 3K3amMeHy — 35,7 akajl. YaCoB.
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1. BeegeHue \% 2 OIIK-9
1.1. CopepkaHue AUCLUILUIMHEIL, ee 3a7,aui. 3HaueHre U POJib 1 ITK-4
oboraiieHust TIPY UCTI0Tb30BAaHUM Pa3/IMUHbIX MOJIE3HBIX MCKOMAEMBIX ITK-5
1.2. Knaccudukanys mporieccoB [iyist 060ralieHust moie3HbIX 1 M3yueHre OCHOBHOM ITK-12
WCKOTAeMbIX Y [IOTIO/THUTE/TbHOU I1K-19
1.3. Oneparuyy, 1ukKibl, craguu. OueHKa 3¢ (eKTUBHOCTH MPOLIeCCOB 1 JIATEepaTypsl 10 KonTponbHast
oborariieHust U KOMITJIEKCHOCTH MCTIO/Tb30BaHUSI ChIPhsI JVCLIUIIIVHE, pabora Nel
1.4. TIpoaykTel 1 TIOKa3atenu oboraiieHus. MaTepuasbHbIN OanaHC 10 1 KOHCTIEKTa JIeKLUM.
TBepP/IOMY, MeTaJl/ly, BOZie B TEXHOJIOTMUECKUX cXxeMaxX o0oralljeHUs
PYZ,
1.5. TloHATHE O KOJIMUECTBEHHBIX XapaKTePUCTHUKAX BellleCTBEHHOIO 1
COCTaBa MHUHEPAbHOTO ChIPbs M TIPOAYKTOB 0OOTaIleHust
Wtoro no pa3zpeny 5
2. 'paHynioMeTprUYeCKU COCTaB \4 N3yuenue ocHoBHOM | KontponbHasi |OITK-9
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2.1. T'paHy/nOMeTpUYECKHI COCTaB PyZA W TPOAYKTOB oOOOTalieHws, 1 1 N ——— I1K-4
METO/Ibl €T0 Onpe/eeHUst mxﬁ"e ATVDLL 110 IIK-5
2.2. CuroBbii aHamu3. llkana knaccudukaluu, MOAYJb LIKabl 1 patyp IK-12
JUCLIUTIIVHE, pabora Ne 2
K/1accupuKaluu OHCIIEKTA TeKLI IK-19
2.3. O6paboTKa pe3y/bTaTOB rPaHyJIOMETPUUECKOT0 aHaIu3a U 2 1 HHH.
TIOCTPOEHHE XapaKTePUCTUK KPYITHOCTH
Hroro no pa3peny 4 2
3. IloAroToBUTE/IbHBIE MPOLIECCHI \'% OIIK-9
3.1. I'poxouenue. HasHaueHue mpotiecca 1 3 1 V3y4yeHrie OCHOBHOU 3auura [TIK-4
Y [IOTIO/IHUTE/IbHOK | y1abopaTtopHoi |I1K-5
JIUTepaTypsl 110 paboThI IK-12
3.2. OpdeKTUBHOCTb TPOX0OUeHHUS], KlacCubUKaLWs U KOHCTPYKLUU 1 JUCLIUTUIVHE, IK-19
IPOXOTOB KOHCIIEKTa JIEKLIU.
3.3. [Ipobnenue. HazHaueHue gpobsieHUs1, CTeNeHb [pOo0/IeHUs 1 3 1 . 3armura
Ap AP ’ AP M3yyeHne OCHOBHOM = N
. | Js1abopaTopHOt
Y [I0TI0JIHUTE/IbHON
UTepaTyphbl 0 pabore1
3.4. Knaccudvkanusi ¥ KOHCTPYKLMHM JPOOWIOK JJisi  KPYITHOTO, 1 e 11)/1 HXIEHe
CpeJHero 1 MeJIKoro po0/eHus §0H](-:lneKTa 1123 it KoHTposibHas
3.5. KpymHocTb, 0 KOTOPOU HEOOXOAMMO APOOUTE CHIPhE TIepef 1 K. pabora Ne 3
oboraieHreM. CxeMbl JpobieHust
3.6. N3mesibueHne. 3aKOHOMEPHOCTH TIpoLecca U3MeJibueHUst 1 3 1 3awumra
nabopaTopHoOI
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3.7. Knaccubukanusi  pa3mosibHOro — obopyzoBaHus.  CxeMbl 1
MSME/TLUCHHA V3y4yeHrie OCHOBHOU
3.8. I'mzapaBnryeckas KnaccupuKaLus U ee posib B TeXHOJIOTUYECKUX 1 1 OTIOMHATEMbHOR
cxemax (abpuk.  3aKOHOMEPHOCTH CBOOOJHOTO W CTECHEHHOTrO JIHTEpATYPHI TI0 KoHTpo/bHas
nafieHust yactuil. OCHOBHbIE PUHLUITBI K/acCubUKaLWy ACLIATIIHHE, paGora Ne 3
3.9. KoHCTpyKLMM MexaHWYeCKUX KaacCU(UKaTopoB, 00/acTb UX 1 1 KOHCTIeKTa JIeKIHi.
TIPUMEHEeHUs
3.10. KoHCTpyKUMY U TIPUHLUIT JeHCTBUS TUAPOLIMK/IOHOB 1
HTtoro no pasaeny 10 9 4
4. OCHOBHBIe [POLIeCChI \4 OIIK-9
4.1. T'paButaiuoHHOe  oboraieHuWe  TI0JIe3HBIX  MCKOTaeMbIX. 1 3 1 3aiura [TIK-4
Teoperuueckve  ocHOBbl.  CKOpOCTb  MajieHusi,  Ko3(huLueHT W3yuenue ocHoBHOM | nabopatopHoii |I1K-5
paBHOIAJaeMOCTHU Y JJOTIOJTHUTETbHOU paboThI [K-12
4.2. TIporiecchl TpaBUTAI[MOHHOTO O0OOTallleHHsl: TMPOMbBIBKA, OTCA/Ka, 1 JIATEepaTyphbl TI0 I1K-19
KOHLIEHTpal[Usi Ha CToJjiaX, oOorailjeHWe Ha IIUTF03ax U rKesobax, JVCLIUIIIVHE, KOHTDOILHAS
BUHTOBBIX CerapaTopax, o0orarieHue B TsHKeJIbIX CYCIeH3HUsIX KOHCIIEKTa JIEKLIU. 6 P No 4
4.3. CylHOCTb MNPOLECCOB, KOHCTPYKTHMBHbIE M TeXHOJIOTMUeCKue 1 pabota R
rapaMeTpbl annaparoB U MalllWH, NTPaKTHKa UX TPUMeHeHHUs
4.4. MaruuTtHoe obOoraijeHre. TeopeTHuecKHe OCHOBBI. MarHUTHbBIE 1 3 1 M3yyeHrie OCHOBHOM 3ammra
CBOMCTBA MHUHEPAJIOB, MarHUTHBIE T10JI51 CerapaTopoB Y JIOTIOJTHUTE/IbHON | Js1abopaTopHOM
JIUTEPaTyphl TI0 paboThI
4.5. ObopyzoBaHue [ijisi MArHUTHOTO 00O0TalleHust: CernapaTop AJist 1 JVICLIUIIIVHE, KoHTposbHas
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CU/IbHO Y C/1Ta0OMarHUTHBIX PYZ; CyX¥ve ¥ MOKpPble MarHUTHbIE
cernaparopal
4.6. Onektpuueckoe obOorameHre. PU3MUECKHE OCHOBBI TPOIECCa, 1 1
MO/ITOTOBKA MaTepurara K 3/1eKTPUUeCKOM cernapaiuu
4.7. Knaccrdukanys 3/1eKTpUYecKrx CernapaTopoB, UX 1
KOHCTPYKTUBHBIE Y TEXHO/IOTMYECKHE TTapaMeTphl KOHCIIEKTA eI, pabora Ne 4
4.8. CrieljuasibHble MeTO/IbI TTO/ITOTOBKU 1 00OTalljeHUs Py 1 1
4.9. Pyzopa3bopka: oborairieHue 1o TpeHHto, hopme, 1[BeTY, 1
doTorpaBuTaLus; 00Kur pyz; usbuparesnbHoe ApobieHue,
u3MesibueHre, XUMUYeCKoe oboralreHue
4.10. ®notauoHHoe oboraiieHre. TeopeTnueckre OCHOBBI. KuHeTHKa 1 3 1 3auura
dnoTalum nabopaTopHOi
M3y4yeHrie OCHOBHOU paboThI
4.11. ®noTalMOHHBIE peareHThbl, WX KlacCU(UKaLMs, Ha3HaueHue M 1 U JIOTIO/THATETbHOM
MeXaHU3M [JIeHCTBUs JIUTepaTypbl 1O
4.12. ®noTalMOHHbIe MallIMHbI, UX KIaCCU(PUKALMsI, KOHCTPYKLIUS 1 AACLUIIINHE, . KoHTpo/TbHas
KOHCIIEKTa JIEKLUM.
4.13. IlpakTrKa NpUMeHeHUs1 MalllWH Pa3/TMYHbIX TUTIOB 1 pabora Ne 4
(MexaHMYecKHe, THeBMOMeXaHu4ecKue, KOJIOHHbIe U Ap.). CXeMbl U
peXXUMBI (hy10TalIKU
HTtoro no pasaeny 12 9 5
5. O6e3BOKHUBAHUE U OHpO6OBaHI/Ie \ 0,8 I/IBYLIEHI/IE‘ KOHTpOIIbHaSI OIIK-9
5.1. OGe3BoxuBaHue. Ha3HaueHHWe orepaiyii 00e3BOXKMBAHUSA U UX 1 OCHOBHOU " pabota Ne 5 I1K-4
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K/laccuduKarus IK-5
5.3. Onpo6oBaHue ¥ KOHTPOJIb Ha 00oraTuTe/ibHBIX Gabprkax. TUIbI 1 1 IMK-12
Ha3HaueHue poo ITK-19
JIOTIONTHUTeTbHOU
JIUTepaTyphbl MO
JMCLIMIIMHE,
HTtoro no pasaeny 2 0,8
6. Obmue cBesieHust 00 060TaTUTETBHO-TEXHOIOTUYECKOM CUCTEMe \" OIIK-9
IK-4
6.1. TexHonornueckue cCxeMbl: KaueCTBEeHHbIE, BOJHO-ILIJIAMOBBIE U 1 0,7 |A3yueHre 0CHOBHOM K-5
CXeMBbI 11eMy armaparoB ¥ [OTO/THUTE/IbHOM ITK-12
6.2. YnpaBieHre KaueCTBOM IT0JIe3HBIX MCKOMAEeMbIX TP UX Z00bIUe, 1 0,7 |/MTepaTypskl N0 KoHTponeHast  |17K-19
yCpejHeHWe MUHepaJbHOrO ChIpbsi B TOPHOM Ijexe U Ha AACLHAIIINHE, pabora Ne 6
oboraruTesibHOM (habprke KOHCIIeKTa JIeKLIH.
6.3. TexHomoruss oboraijeHusi pyZ, UepHBIX, I[BETHbIX W PpeJKUX 1 1
MeTanoB. TpeboBaHMs K KaueCTBY KOHLIEHTPATOB U ChIPHSI.
Wtoro no pa3zpeny 3 2,4
HToro nmo agucuuniuHe \% 36 18 14,2 JK3aMeH
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5 O6pa3oBare/bHbIe U HH(OPMALMOHHBIE TEXHO/IOTHH

B mporiecce mpernofaBaHusi JUCLUATIIMHBEI ««O6oraijeHre Mose3HbIX HCKOTMaeMbIX»»
TIPUMEHSIFOTCST Pa3/InUHble BU/bI 00pa30BaTe/TbHBIX TEXHOJ/IOTHM.

JIeKLIMOHHBIN MaTepuas 3akKpervisieTcss B Xofie 1abopaTOpHBIX paboT, Ha KOTOPBIX
BBITIOJTHSIFOTCSL TPYIITIOBbIe WM WHAWBU/Yya/ibHblE 3aJjaHUsi 10 TIpoiifieHHOUM Teme. Ilpu
TIpOBe/IeHMH /1ab0paTOPHBIX 3aHATUM MCIIO/Ib3YeTCs METOJ, KOHTEeKCTHOro OO0yueHus,
KOTOPBIi M03BOJIsSIeT YCBOUTh MaTepurasl IyTeM BbIsSIB/IEHUSI CBsi3ell MeXXy KOHKPeTHbIM
3HaHHEM U ero NpuMeHeHUeM.

[Tepemaua HeOOXOAMMBIX TEOPETUUECKUX 3HAHWHA W (OpPMHUPOBaHHE OCHOBHBIX
Tipe/iCTaB/IeHrH 110 KypCy TIPOMCXOJUT C UCI0J/Ib30BaHUEM MYJIbTUMeAUMHOTO 0060py/10BaHusI.

1. TpapuLiOHHBIe 00pa30BaTe/IbHbIE TEXHOJIOTHHM OPUEHTUPYIOTCS Ha OPraHK3al[Ui0
oOpa3oBaTe/bHOTO Tpoljecca, TIPeArioarallyl0 TPsSMYH TPaHC/ISLUI0O 3HAaHUM  OT
mperofiaBaTesii K CTy/eHTy  (TIPEMMYI[eCTBEHHO Ha  OCHOBe  OOBSICHUTETHHO-
WJITFOCTPAaTUBHBIX MeTO/I0B 00yueHusi). YueOHasi JiesiTe/IbHOCTb CTY/ZileHTa HOCUT B TaKUX
yCJIOBUSIX, KaK MPaBU/IO, PENPOJyKTUBHbBINA XapaKTep.

@®opmbI yUeOHBIX 3aHATHI C HCI0/Ib30BaHHEeM TPAJAMI{HOHHbBIX TeXHOJIOTUM:

WNudopmalivionHass  fieKUuWsi —  1OC/e[oBaTe/ibHOe — U3/IOKeHWe  MaTepuana B
JUCLIMTUTMHAPDHOM JIOTWKe, OCYIIeCTB/sieMOe TperMYyIL[eCTBeHHO BepOabHBIMU CpeJiCTBaMU
(MoHoJIOT TIpernozaBaTerisi).

CemuHap — ©Oecesa  rmperofiaBatesis M CTYZEHTOB, OOCyX/eHUe  3apaHee
TIO/ITOTOB/IEHHBIX COOOIIeHUH MO0 Ka)K[IOMY BOIIPOCY TJIaHa 3aHSATHS C eUHBIM I BCEX
repeyHeM peKOMeHZyeMOM 00si3aTe/IbHOM U JOTIO/THUTETbHOU TUTepaTyphl.

[MpakTuueckoe 3aHsITHe, MOCBAIEHHOE OCBOEHUI0 KOHKDETHBIX YMEHHUI U HaBLIKOB 110
TNpeJi/I0OKeHHOMY a/IrOPUTMY.

2. TexHosiornu po0/1eMHOr0 00yJeHHs1 — OpraHu3alysi 0Opa3oBaTeTbHOTO MPOLiecca,
KOTOpasi TIpeAroJsiaraeT TIOCTAaHOBKY TMPOOJIEMHBIX  BOIPOCOB, CO3/jaHMe  yueOHBIX
Npo0JIeMHBIX CHUTyalMd [l CTUMYJIMPOBAaHUS aKTHBHOW TI03HABaTe/JIbHOU JeATelbHOCTH
CTYZ,€HTOB.

@®opmMbl y4eOHBIX 3aHATHH C MCHIO/JIH30BAaHHEM TEXHOJIOTHIl TNPO00/JIeMHOr0
o0yueHuUs:

[TpobniemMHast JIeKI[Usi — W3/I0KEHWe MaTepuasia, IIpe/Iiojiararoliee IOCTaHOBKY
Npo6/IeMHbIX WM JUCKYCCHOHHBIX BOIMPOCOB, OCBeIlleHHe pa3/MUHbIX Hay4HBIX T0/IXO7I0B,
aBTOPCKHe KOMMEHTapUH, CBsi3aHHbIe C pa3/TMUHbIMU MO/Ie/ISIMU MHTepIipeTalyy U3y4yaemMoro
Marepuarna.

Jlekist  «BABOoeM» (OMHaApHasi JIeKIWs) — W3/I0)KeHWe Marepuana B ¢opme
Jvajioruueckoro oOIeHUs1 [BYyX TIpernofiaBaresield (HarpuMmep, PeKOHCTPYKLMSI [uajiora
ripe/iCTaBUTe/Iel Pa3/IMUHbIX HAYYHBIX LIKOJ, «YYEHOT0» U «TIPaKTUKa» U T.IL.).

[MpakThyeckoe 3aHsiTMe B (oOpMe TMpPaKTUKyMa — OpraHu3anusi yueOGHOUW paboThl,
HarpaB/ieHHasl Ha pellleHne KOMIUIEKCHOW y4ueOHO-TIO3HaBaTe/IbHOW 3a/laud, TpeOyromei ot
CTyJieHTa NIPUMeHeH!sI KaK HayYHO-TeOPeTUUeCKUX 3HAHUM, TaK U NTPAaKTUUeCKUX HaBbIKOB.

[TpakTHueckoe 3aHsATHe Ha OCHOBe Kelc-MeTofla — oOyueHHe B  KOHTEKCTe
MOJle/IMpyeMOi  CUTyallid,  BOCTIPOM3BOJsILEN  peasibHble  YCJAOBUSI ~ Hayu4HOWH,
TIPOM3BO/ICTBEHHOM, 0011[eCTBEHHOM J1esITe/TIbHOCTH. Obyuaromecs JIOJDKHBI

NIpOaHaIM3UPOBaTh CUTYalUl0, pa300paThCs B CyTU MpoOsieM, MpejAoXKUTb BO3MOXKHbIE
perieHUss ¥ BbIOpaTh Jyuliee w3 HUX. Keiicbl 0asupyroTcss Ha peanbHOM (DaKTUUECKOM
MaTepHasie UM ke MPUOIKeHbI K peasbHOW CUTYalUH.

3. UIrpoBble TeXHOIOTHH — OpraHu3anysi 00pa30BaTe/IbHOTO TIPOL{ecca, OCHOBaHHAs Ha
PEeKOHCTPYKLIMM MO/ieJielt MoBe/IeHusI B paMKaX Tpe/l/I0o’KeHHbIX CLieHapHbIX yC/I0BUH.

@®opMbI yueOHbBIX 3aHATHI C HCII0/Ib30BAHHEM UTPOBBIX TeXHOJ/IOTHIL:

YuebHass urpa— ¢opmMa BOCCO3[JaHUs TIPeMETHOIO0 M COLIMAJbHOTO COjiepyKaHus
Oyayiield mpodecCOHANBHON [1eSITeNTbHOCTH CIeManvCcTa, MOZEIMPOBaHUsl TaKHUX CHCTEM



OTHOILIEHWH, KOTOPbIe XapaKTepPHBI /IJIs 3TOM JesaTe/IbHOCTH KakK LIe/oro.

[HenoBast urpa — MOZie/TMPOBaHKe Pa3/IMUHBIX CUTYal[Ui, CBSI3aHHBIX C BBIPAOOTKOM U
NPUHATHEM COBMECTHBIX peIlleHud, OOCY)KZeHHeM BOIPOCOB B pPEXHMe «MO3TOBOTO
IITypMa», PeKOHCTPYKLIMeH QyHKI[MOHAJIbHOTO B3aUMO/IeHiCTBUsI B KOJIJIEKTUBE U T.I1.

PoneBasi mrpa — uMWTaLMsl WM PEKOHCTPYKLMS MOJe/iell pPOTeBOr0 TIOBeeHHs B
TIpe/lJIO’KeHHBIX CLIeHAPHBIX YC/IOBUSIX.

4. TexHO/IOTMY MIPOEKTHOT0 00yUeHHUs — OpraHu3aysi 00pa30BaTe/IbHOTO TPOLIecca B
COOTBETCTBUU C aJrOPUTMOM TI03TArHOTO pellieHUs TTPobaeMHOM 3a/jaud UM BBITTOJTHEHUS
yueOHOrOo 3azanus. [IpoekT TmipeArosiaraeT COBMECTHYHO — y4eOHO-IT03HaBaTeTbHYIO
JlesiTeNTbHOCTb TPYIITIBbI CTY/IeHTOB, HarlpaB/IeHHYO Ha BbIPAOOTKY KOHIIEINLMH, YCTaHOB/IeHHe
1esed W 3a7a4, (OPMYJHUPOBKY OXKHUJAEMBIX pe3y/bTaTOB, OIpeje/ieHre TPUHLUIIOB |
METOZMK pellleHUs] MOCTaB/IeHHbIX 3a/lay, TJIaHUpOBaHWe X07a paboThl, TIOMCK AOCTYIHBIX U
ONTUMAaJIbHBIX PECYPCOB, MO3TAMTHYIO Peanr3aliyio 11aHa paboThl, Mpe3eHTalyI0 Pe3y/IbTaToB
paboThl, UX OCMBIC/IEHHE U peqUIKCHIO.

OCHOBHBIE THIBI IPOEKTOB:

VccnepoBaTeNnbCKU  MPOEKT — CTPYKTypa TmipubskeHa K ¢opmarty HayuHOro
WCCej0BaHNsl ([OKa3aTeIbCTBO aKTyaJbHOCTH TEMBbI, OMpe/ieieHre Hay4yHOM TMpo0siemsbl,
nipeMeTa U O0ObeKTa MCC/elOBaHUs, Liesiell M 3a/lay, MeTO/0B, UCTOUHHKOB, BBIJBI)KEHHE
rurnoTe3sbl, 000011IeHe pe3y/IbTaToB, BEIBO/bI, 0003HaUeHHe HOBBIX MPO0/ieM).

TBOpuUecKuii MpOeKT, KaK TpaBU/IO0, He MMeeT JeTalbHO MPOpabOTaHHOW CTPYKTYpHI;
yueOHO-TI03HaBaTe/IbHasT JesATebHOCTh CTY/IeHTOB OCYILECTB/SIeTCSl B PaMKax PaMOYHOTO
3a/laHus, TIOJUMHSISICh JIOTHKe W WHTepecaM YYaCTHUKOB TIPOE€KTa, >KaHPy KOHEUYHOTO
pe3ysibTara (razeta, GuIbM, IPa3fAHUK, U3aHNe, SKCKYPCUS U T.I1.).

VHdopMallMOHHBIM  MPOeKT —  y4yeOHO-TIO3HABaTe/bHasi  /IeATeIbHOCTE  C  SIPKO
BBID&)KEHHOW 3BPUCTUYECKOW HAIpaB/IeHHOCThIO (TOMCK, OTOOD W  CHUCTeMaTh3alus
WHpOpPMALIMM O KakOM-TO O00beKTe, O3HaKOMJIeHHMe YUaCTHUKOB TIpOeKTa C 3TOH
vH(popMarei, ee aHaM3 U 00001IeHKe [y1s1 TIpe3eHTanyy 0osiee HUPOKOH ayAUTOPHN).

5. VIHTepakTHBHBIE TEeXHOJIOTHMM — OpraHu3alus o0pa3oBaTesbHOTO TIpPOLecca,
KOTOpasi TIpeArosiaraeT akTUBHOe W HeJMHeHHOe B3aWMOJEHCTBUe BCEX YUYaCTHHUKOB,
JIOCTH)KeHHe Ha 3TOW OCHOBe JTMYHOCTHO 3HAaYMMOTO /IJisi HUX 006pa30BaTe/ibHOrO pe3yJibTaTa.
Hapsizy co crieranyi3vpoBaHHBIMU TEXHOJIOTHSIMA TaKOTO PO/ia TMPUHLMIT MHTEPAaKTUBHOCTH
MPOC/IeXXUBAaeTCsT B OOMBILIMHCTBE  COBPEMEHHBIX  00pa3oBaTeNbHbIX  TeXHOJIOTUM.
VIHTepakTUBHOCTL  TIOApa3yMeBaeT  CyOBeKT-CyObeKTHble  OTHOLIEHWs B XOfe
oOpa3oBaTe/bHOTO TIpollecca U, Kak CJie[icTBMe, (OpMHUpOBaHHe CaMOpa3BUBAIOLIENCs
MH(OPMAaIMOHHO-PeCYPCHOM CpeJibl.

@®opmbl  yueOHBIX 3aHATHH € HCHOO/JIH30BaHHEM  CHelHa/TM3HUPOBAHHBIX
HHTEePAKTUBHBIX TeXHOJ/IOTHIl:

Jlekuusi «0OpaTHOW CBsI3U» — JIEKLUS—TIPOBOKAIMsl (M3/I0)KEHHe Marepuasa C 3apaHee
3arUlaHUpPOBaHHBIMK  OIIMOKaMu),  jekuusi-Oecefa,  JeKUUS-AWCKYCCHs,  JIEKLWS-
rpecCKOH(pepeHLHs.

CeMuHap-IUCKYCCHSI — KOJUIEKTUBHOE 00CYy’KeHHe KaKoro-jiubo CIIOpHOTO BOIPOCa,
npo0JieMbl, BBISIBJIEHME MHEHWH B TPyIe (MeXTpYIIOBOW AMaor, AUCKYCCHS Kak CIiop-
Jliaior).

6. ViH(opMaluOHHO-KOMMYHHKAI[HOHHbIe o00pa3oBaTe/ibHble TEeXHOJIOTHU —
OpraHu3aLys 00pa3oBaTebHOTO Tipotiecca, OCHOBaHHasi Ha TIpUMeHeHUH
CrieLiMai3UpPOBaHHbIX MPOrPaMMHBIX CPeJl U TeEXHUUeCKHUX CpeJiCTB paboThl € HHpOpMalyei.

®opmbl yueOHBIX 3aHSTUH C WCIIOb30BaHHEM HMH(OPMALMOHHO-KOMMYHHUKAL[MOHHBIX
TeXHOJIOTUI:

Jlekuusi-BU3yanu3alysi — W3/I0)KEHHWe COZIep’KaHUsl COTIPOBO’KAAETCS TIpe3eHTalyei
(memoHcTpalMeil yueOHbIX MaTeprasioB, TIPe/ICTaBIeHHBIX B PA3/IMUHBIX 3HAKOBBIX CHCTeMaX,
B T.4. WUTIOCTPATHUBHBIX, TPaIecKuX, ayIuo- U BH/IeOMaTepHasoB).

[MpakThyeckoe 3aHsiTie B (opMe TIpe3eHTallud — TIpe/iCTaBleHue pe3y/bTaToB
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MIPOEKTHOM WM UCCe[0BaTe/IbCKOM [1esITe/IbHOCTH C UCTIO0Ib30BaHUEM CIleljiaIu3upOBaHHbIX
MIPOrpaMMHBIX Cpef,.

6 YueOHO-MeTOAMYECKOE 00ecTieyeHHe CaMOCTOAITe/TbHOW PadoThl 00yYarIIUXCsl

Mo gucuurinHe «OboraijeHye MmoJjie3HbIX UCKOMAeMbIX » TIPeAyCMOTPeHa ayUTOpHast
Y BHeAYZUTOPHAsi CAMOCTOsITe/TbHast paboTa 00yJaroIuxcsl.

CamocrosTesnbHast paboTa CTy/leHTOB IIOCTpOeHa TakuM 00pa3oM, uTo B rporjecce pabo-
ThI CTYZE€HTHI 3aKPeIUISIOT 3HaHWs, 110/IyYeHHbIe B IPOLecCe TeOPeTUYeCKOro 00yueHwHs, TeM
caMbIM (pOPMUPYIOT TIpOeCcCrOHaIbHBIE YMEHHST U HABBIKH.

B miporiecce u3yueHust JUCLUIUTMHBI OCYIIECTB/ISIETCS] TEKYIIWI W TePUOJUUeCKUid KOH-
TPO/b 3a pe3yJbTaTaMM OCBOeHHs yueOHOro Kypca. TeKyLuii KOHTPO/b OCYLeCTBJISIETCS
HeroCpe/ICTBEHHO B TIPOLieCCe YCBOEHMs, 3aKperuvieHus, 000OIeHus1 U CHCTeMaTH3alyu
3HaHWM, yMEHWH, B/la/leHUsi HaBbIKAMKM U TIO3BOJISIET OIEepaTHBHO /IMarHOCTUPOBaTh U
KOPPeKTHPOBaTh, COBEPIIEHCTBOBATh 3HAHUS, YMEHWs M BjaJileHHe HaBbIKaMH CTY/EHTOB,
obecrieunBaeT CTUMY/MPOBaHWE W MOTHBALMI0 WX JAEATENBHOCTH HAa KaXKJOM 3aHSTHH.
TeKyIuii KOHTPOJb OCYIIeCTBIISIETCS B JopMe yCTHOTO orpoca (cobeceoBaHus).

[TepuoanyecKrii KOHTPO/Ib LieJIb KOTOPOro 0000IlieHWe M CUCTeMaTH3alysi 3HaHUH,
npoBepKa 3¢ (eKTUBHOCTH YCBOEHHUS CTy/IeHTaMH OTpe/ielIeHHOT0, IOTHYeCKH 3aBepIeHHOTO
cozilepkaHMsl yueDHOTO MarepHana oOCyLiecTBisieTcss B (opme 3amiuThl 1abOpPaTOPHBIX,
KOHTPOJIBHBIX paboT.

O1ieHOYHbIe Cpe/ICTBA /1JIsi IPOBe/IeHUs] TeKYyIlel aTTecTaluu

Tecmbl 0151 camonpogepKu:
Bapuaum Ne 1.

1. Uto Ha3bIBaeTcs 00oraijeHueM Mojie3HbIX HCKOMaeMbIX?

1. 310 nporeccs XMMUUECKOro pas/e/ieHysi MUHepasioB.

2. DTo TmpoLecCchl MeXaHWUeCKOro pasjieieHdss MHHepasioB 0e3  HW3MeHeHus
XUMHUYECKOr0 COCTaBa ChIPbS.

3. DTO OKHUCIUTE/IbHO-BOCCTaHOBUTE/IbHBIE NIPOLIECCHI 38 CYeT YaCTUYHOI'O U/IU TOJTHOTO
repexo/a 3JIeKTPOHOB OT OZJHUX aTOMOB K [IPYTHM.

4. DTO mpoLecchl U3MeHeHHUs] CTPYKTYPbl, MUHEPa/JbHOIO, @ UHOI/Ja U XUMHUYeCKOro
cocTaBa FOpHbIX [TOPOJ, B 3eMHOM KOpe.

2. KoH1jeHTpaToMm Ha3bIBaeTcH ...

1. IpOAyKT, B KOTOPOM MaccCoBasi [j0Jisl [10/Ie3HOT0 KOMITIOHEHTa 3HauWTe/IbHO BBbILLIe,
yeM B UCXOJHOU py/e;

2. IPOJIyKT, B KOTOPOM MaccoBas /0J1s TI0JIe3HOT0 KOMIIOHEHTa HIKe, UeM B MCXO/IHOM
PYZAE;

3. IPOJYKT, B KOTOPOM MacCOBasi [10/1s1 110JIe3HOT0 KOMITOHEHTa BbIIIIe, YeM B UCXOJHOM
pyZe, HO HIKe, UeM B KOHL|eHTparTe;

4. IPO/IyKT, B KOTOPBIH BbIZle/sieTcsi O0/blilasi YaCTh MUHepasioB BMeLaolLiell IOpOo/ibl U
Bpe/IHbIX NTPUMeCeH.

3. Cxema nieny annaparoB NoKa3bIBaer...

1. mepeueHb W TOC/IE0OBATEJILHOCTb TEXHOJIOTUYECKUX IIPOLIECCOB M  OlepaLui,
KOTOPBIM I10/IBepraeTcsl [ojie3Hoe UCKOIaeMoe;

2. KOlM4YeCTBeHHbIe TT0Ka3aTeny 00orareHus i KaKZ0M Orepaniy U MpoAYyKTa;

3. KOMMYecTBO BOjbl, [Jo0aBrsieMoe B Orpe/ie/ieHHble Orepaluu W TPOAYKTbI
oborarreHus;

4. IyTH CeJioBaHUsI TI0JIe3HOTO MCKOTIaeMOro U TIPO/YKTOB 00OoralieHusi C yCJI0BHbIM
n300pa)keHre arrapaToB.

4. CTeneHb KOHI[eHTPALIUH MOKa3bIBaeT:

1. Bo ckombKO pa3 macca KOHL|eHTpaTa MeHbIle MacChl ChIpbs, U3 KOTOpPOIO OH
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TOJIyYeH;

2. Bo ckonbKO pa3 MaccoBasi /1071l KOMIIOHeHTa B KOHLIeHTpaTe 6osiblile MacCOBOM /10/TH
5TOr0 KOMIIOHEHTa B UCXOHOU py/e;

3. Kakast 101 LIeHHOr0 KOMIIOHeHTa Iepeluia B XBOCThI;

4. CrenieHb TIPUOJIMDKEHHST PeasibHOTO TIpoljecca 000ralleHus K UjeabHOMY.

5. Uto nokasbiBaeT BbINYK/Ias XapaKTepUCTUKA KPYITHOCTH 110 IUTIOCY?

1. B mpo6e ripeo6siafaroT KpyIiHbIe 3epHa.

2. B ipo6e npeobiaiaroT MeKHe 3epHa.

3. B mpobe paBHOMepHO pacripe/iesieHbl KPYITHbIe U MeJIKHe 3epHa.

4. B npo6e nipeob/1afiatoT I7IaMBbI.

6. KakoBo Ha3HaueHHe oOmepanuM IMpeJBapUTEIbHOr0 IPDOXOUEHHS] B CXeMax
PYAOMOArOTOBKM?

1. 515t KOHTPOJISE KPYTTHOCTH [pOOIEHOT0 TIPOAYKTA.

2. 15151 moJTyueHusi TOBapHOTO MPO/yKTa 3aJaHHOM KPYITHOCTH.

3. lns1 pa3zenieHus YaCTHL], UMEIOLLMX pa3/inuuus B TBePAOCTH Win ¢hopMe KyCKOB.

4. 111 oTfeseHus] TOTOBOIO II0 KPYMHOCTH IIPOAYKTa OT MCXOZHOIO MaTepuala,
TIOCTYTIAIOIIIero Ha ApobsieHye.

7. 1A TrpoxoYyeHHsT KPYNHOKYCKOBOrO0 MaTepuajia MpeMMYyLIeCTBEHHO
HCIO0JIB3YIOTCH. ..

1. KOJIOCHMKOBBIE pelleTKU.

2. TUCTOBBIE peléra.

3. MPOBOJIOYHbIE CETKU.

4. IyroBble CUTA.

8. Ilpu kakoM yc10BHH 3(p()eKTUBHOCTH I'POXOUYEHHUS] paBHA HY/I10?

1. Cozep>kaHue 0TCeBaeMOro Kjaacca KPyIHOCTH B MCXOJJHOM py/ie PaBHO COZlep>KaHUI0
0TCeBaeMoOro Kjacca B HaJjpelleTHOM IIPOJYKTe.

2. CopeprkaHve OTCeBAaeMOro Kjacca KPYMHOCTH B HaJlpellieTHOM MPOAYKTe PaBHO
HYJIIO.

3. Copep>kaHue O0TCeBaeMoro Kjacca KpyIHOCTH B UCXOAHOM pyZe paBHO 100%.

4. CopeprkaHve OTCeBaeMOro Kjacca KPYITHOCTM B HaJpelleTHOM MPOAYKTe paBHO
100%.

9. B ueM CyHIHOCTBb NpoIecca ApodieHus?

1. Pa3zesieHue ChIMyurx MaTepUasoB Ha K/IaCChl KPYITHOCTH.

2. PasgeneHve 1o/e3HbIX UCKOMAaeMbIX I0J, [eWCTBMEM  BHELUIHUX  CHJI,
MpeoI0/IeBaroLMX BHYTPEHHKE CUJIbI CLIEIVIEHHUS MEeX/y YaCTULIAMHU.

3. OtgeneHvie OCHOBHOM MacChl BMeIllaloIllell MOpo/bl OT WCXOJHOW py/bl Tiepef
TOHKHM HU3MelbYeHUeM.

4. [lo3upoBaHye U CMeIlMBaHHe Pa3/IMUHBIX [0 KayeCTBY I0JIe3HbIX MCKOIMAaeMbIX /IS
TMOBBIIIEHUS] OJHOPOJHOCTU KaUeCTBEHHOI0 COCTaBa PY[,.

10. Yto moka3bIBaeT CTeneHb JPo01eHus1?

1. Bo cKo/IbKO pa3 pa3mep OTBEPCTUI MpeAbIAYIero cuta 60sibie pa3Mepa OTBEPCTHH
TIOC/IeIyO1L[er0 CHUTa B CTaH/[apTHOM Habope CHT.

2. Bo cKosbKO pa3 KpyMHOCTh ApobeHOro mpoyKTa 0oJsibilie pa3mMepa pa3rpy30uHON
111e/I1 IPOOUIKHU.

3. Bo CKOMBKO pa3 KPYIMHOCTb KYCKOB [JpO0JIEHOTO TIPO/IyKTa MeHbIIle KPYIMHOCTH
KYCKOB, TIOCTYTIAIOIIUX Ha ApobieHue.

4. Bo CKO/MBKO pa3 KPYMHOCTb KYCKOB ApOOeHOro mpojykTa OoJsibllle KPYITHOCTH
KYCKOB, TIOCTYTIAIOIIUX Ha ApobieHue.

11. B Me/ibHUIIaX CaMOM3Me/IbUeHHs U3Me/Ibualieil Cpefou sIB/IAI0TCA:

1. cTasnbHbIE CTEP)KHU.

2. CTa/IbHBIe WU YyTyHHBbIE 11apbl.

3. py/iHasl «rajs».
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4. KpyIHbIe KyCKU PYy/bl.

12. Kakoi W3 mepeuMC/IeHHBIX MPOLIECCOB He OTHOCUTCA K IPaBHUTALMOHHOMY
MeToAy oOoraieHus?

1. oTcazka

2. KOHL|eHTpaLMs Ha CToJIax.

3.o00raiijeHue B TSDKeNbIX CyCIeH3UsIX.

4. oboraiieHue 10 TPEHHIO.

13. O6/1acTh NPUMeHeHUsA KOHI[EHTPAI[HOHHBIX CTOJ/IOB.

1. Jns oborarmeHusi 30/I0TOCOZEPIKAIINX TIeCKOB U TOHKO M3MeJTbUeHHBIX DY/l PeJKUX
MeTaJlJIOB KPYITHOCTBIO MeHee 3 MM.

2. [1ns1 oborarenus yrieit KpyrmHocTbio 250-0,5 M.

3. Ins oboraitieHusi py/i YepHbIX MeTa/UI0B KPYMHOCTBIO 50-0,2 MM.

4. [lnst oboraitieHust CyIb(GUAHBIX PY/| [IBETHBIX METasl/IOB.

14. CymHoCTb nponecca neHHo! ¢ioTaium.

1. TuapoduibHbIe YaCTULIbl 3aKPEeTISIFOTCS Ha BO3AYIIHBIX My3bIpbKaX U BCIUILIBAIOT Ha
TIOBEPXHOCTh, TUAPO(OOHBIE YACTHULIBI OCTAIOTCS B 00BeMe TTYJIbIIbI.

2. TugpodoOHBIe YaCTHUI[BI 3aKPEIISIOTCS Ha BO3/AYIIHBIX My3bIPhbKaX U BCIUIBIBAIOT Ha
TIOBEPXHOCTh, TUAPO(UIbHBIE YaCTULIbI OCTAIOTCS B 00beMe TTyJIbIIbI.

3. I'uapodobHbIe U rUAPOGUIBHBIE YaCTHLIBI 3aKPEIISFOTCS Ha BO3/YIIHBIX IMy3bIphKax
Y BCIUIBIBAIOT Ha MIOBEPXHOCTb.

4. TuapodobHbie ¥ TUAPOGUIBLHBIE YaCTHILILI OCTAIOTCS B 00beMe MYJIbIThI.

15. OcHoBHBIM (u3NMUECKMM CBOMCTBOM MHHEpPAJ/IOB, OMpejAe/IAIIuM
BO3MO)XHOCTb MAarHUTHOTO 000TalleHNs], SIBJ/ISIETCS:

1. Y jenbHas MarHuTHast BOCIIPUMMYMBOCTb.

2. IysnekTpuyeckas IPOHULIAEMOCTb.

3. JIromuHecLleHLMs (XOM0HOe CBeYeHHe).

4. TpubosnekTpruuecKuii 3P dexT.

Bapuanm Ne 2.

1. Ilesibi0 000oraTUTE/IHLHBIX MPOLIECCOB SIB/IAETCA:

1. BeigjenieHre MeTa/l/IOB U3 XMMUUECKUX COeJMHEHWH U OT/ie/leHre HeMeTa/UInyecKuX
KOMITOHEHTOB.

2. OuncTKa MeTasIOB OT He)KeJlaTe/IbHbIX ITPUMeCeH.

3. OTzeneHue 1oJie3HbIX MUHEPA/IOB OT BMeLLatoleil MOpo/ibl U BpeJHbIX NpUMeceld 1
TolyueHre KOHLIEHTPATOB, II0 CBOEMYy KauyeCTBY Y/IOBJIETBOPSIFOIIMX TpeOOBaHUSAM
MOC/IeIYIOLUX TTepe/ie/ioB.

4. V3BneueHwe OTAeNbHBIX COCTAaB/SIOIIMX TBEPJAOr0 Marepuasa C ITOMOLLbIO
pacTBOpUTeJISL.

2. IleHHBIM KOMIIOHEHTOM Ha3bIBaeTCH:

1. CkornuieHye T0J1e3HBIX MCKOMaeMbIX B 3eMHOM KOpe.

2. DneMeHT WM TIPUPOAHBI MHHepas, C Lebl0 TIO/yueHHs KOTOPOro [00BIBAaeTCs
T10JIe3HOe UCKoI1aeMoe.

3. IlpupogHoe XWMHUecKoe coefuHeHHe, OOpasyroljeecs IMpU pa3/TUuHBIX (U3UKO-
XUMHYeCKUX MpoLieccax, MpoTeKarolux B r1ybrHaX U Ha TIOBePXHOCTH 3eMJIH.

4. OnemMeHTbl WIM TPUPOJAHBIE MHHepaibl, KOTOpble YXYZIIAlOT KayecTBO
KOHL|eHTPaTOB.

3. 3¢ dekTnBHOCTH OOOraIeHUsI XapaKTepu3yeT...

1. mO/IHOTY OT/ie/1IeHUst MeJIKOro MaTepuasa OT KPYIHOIO.

2. U3BJleYeHHe IPaHUYHOI0 KJlacca KPYITHOCTH B CJIUB WJIU B ITECKHU.

3. [I0/10 LJeHHOT'0 KOMITOHEHTa, Mepelie/ero B KOHLIEHTPAT U3 UCXOLHOU PyZbl.

4. crenieHb IPUOMKEHUs peaslbHOTO TIpoLiecca 00orareHus K HeanbHOMY.

4. BopHO-11/1aMOBasA cxeMa NMOKa3bIBaeT:
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1. ITytk cnefoBaHMs TIOI@3HOTO MCKOTIAEMOT0 M MPOJAYKTOB 00OraljeHus C yCI0BHBIM
n300pakeHreM arnraparosB.

2. IlepeueHp W mOC/IEAOBATENBHOCTD TEXHOJIOIMUECKHUX IIPOLIECCOB U OIepalyy,
KOTOPBIM I10/IBepraeTcsi 1oJjie3Hoe UCKOraeMoe.

3. KonmyecTBeHHbIe MOKa3aTeny o0orarieHus A/isl KaKZ0M Oreparjiy U MpOAYKTOB.

4. KonnyecTBO BO/AIbI, 100aB/isieMoe B OTZe/TbHbIe OTepaljii U MPOyKThI.

5. Kakasi u3 mepeumc/ieHHbIX OmNepalui He OTHOCUTCA K MOATOTOBHMTETbHBIM
nporeccaM oboramgeHus?

1. Ipo6nenue.

2. 'poxouenue.

3. YcpenHenue.

4. OuymnCTKa CTOYHBIX BOJ,.

6. UTo nokasbiBaeT TOUKa MepeceyeHusi CyMMapHOHM XapaKTepPUCTUKH «II0 IITHCY»
C 0ChI0 abcrucc?

1. Pa3amep MakCcMMasbHOTO KyCKa B Tpobe.

2. Pa3amep MUHUMAJBLHOTO KyCKa B mpo0e.

3. CpepHeMejuaHHbIN pa3mep.

4. CpeaHuii [yamMeTp Kycka.

7. JOCTOMHCTBOM IITAaMIIOBAHHBIX (JIMCTOBBIX) pelleT SAB/IAeTCA:

1. TIpofomKuTeNTbHBIN CPOK CYKOBI M TIOCTOSIHHBIN pa3Mep OTBepCTHH.

2. bonbmas r/iomaab «>KMBOr0 CEUeHUs».

3. Manast niouja/ib «>KMBOr0 CEUEHHSI».

4. BBICTPBIM U3HOC, Pa3pbIB U CMeLeHUe ITPOBOJIOYEK.

8. ®opmyna pansa pacuera 3(p(peKTUBHOCTU FPOXOUEHHSA:

1. E=g¢ — yx
e y\p-a
- “ A K
— -a
/))M ﬂM
_ (/J’- ala- 6) .
a100- ) p- 6)’
4' E = Qnodp l04
QHaap, *a
9. Uem ompepesnsieTca I/IaBHBIM 00pa3oM KOHeYyHas KPYMHOCTHb /pP00/IeHOro
NPOAyKTa?

1. Pa3amepoM BKparieHHOCTH 3epeH M0JIe3HbIX MUHEepasioB.

2. KperocTsio py/bl.

3. MaccoBoti fioJieli 1leHHOTO KOMITIOHEHTa B py/ie.

4. KpynHOCTBIO UCXOAHOM PYAb.

10. Kakum 00pa3oM NpoUCXOUT MPOIecC APo0/IeHNs B KOHYCHBIX JPOOM/IKaXx?

1. 3a cueT AMHAMUYECKOTO BO3/IeHiCTBUSI pOTOpa.

2. 3a cueT pa3/aB/MBaHUS MeXY ABYMs IVIUTaMHU.

3. 3a cueT 3KCLIEHTPUUHOTO /IBU)KEeHUS] BHyTPEHHEr0 KOHyCa.

4. 3a cueT 3axBaThIBaHUs 3yObsIMU U PacKasbIBaHUs []0 TpeOyeMol KPYITHOCTH.

11. ITousiTHE 0 THAPABINYECKON KIacCH(PUKAIMHA.

1. Tlpouecc paspeneHusi CMeCM MHHEPaJbHBIX 3epeH Ha K/acChbl KPYIHOCTH IIO
CKOPOCTSIM OCaXk/IeHus1 B BOJHOM cpefie.

2. Tlpouecc pasfeneHdss CMeCM MHUHepalbHbIX 3epeH Ha KJjacChl KPYMHOCTH IO
CKOPOCTSIM OCaXK/IeHHs1 B BO3JYLIIHOU cpejie.

3. Ilpouecc pa3sgeneHusi CMeCM MUHEpPaJbHBIX 3epeH Ha K/acChbl KPYMHOCTU TNpHU
TOMOIIU MMPOCENBAOIIMX TTOBEPXHOCTEM.

4. Tlpouecc pasfeneHysi CMeCM MHUHepa/IbHBbIX 3epeH M0 IJIOTHOCTU B BOJHOM cpefie,
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MyJbCUPYIOLLed OTHOCUTE/ILHO pa3zesisieMOr CMeCH B BePTUKa/IbHOM HarpaB/IeHUH.

12. ITpouecc pa3ae/ieHUsi YaCTHUIL] B TsDKeIbIX cpejiax (CycreH3usX) MPOUCXO/ HT:

1. ITo 1JI0OTHOCTH YacCTuLI.

2. I1o ckopocTsIM NafieHys 4yacTuL] B Cpe/ie.

3. I1o KpynmHOCTH yacTuL.

4. Tlo dbopme vactuil.

13. I'1aBHBIM AOCTOMHCTBOM ()/IOTAI{HOHHOT'0 MeTO0/a 000TaIeHUsI AB/IAETCA:

1. Huskuli pacxo/; 371eKTpOSHEepryu.

2. IIpocToTa NpoU3BOACTBEHHOI'O KOMIL/IeKCa.

3. OTHOCUTe/bHASA JiellleBU3Ha 10/TyYeHUs] KOHLIEHTPaTOB.

4. YHUBEpCaTbHOCTh, BO3MOYKHOCTh pa3/ie/ieHHst TFOObIX MUHEPa/TbHBIX KOMIUIEKCOB.

14. B KaKuXx noJisiX MPOMUCXOJUT MarHuTHas cenapanus?

1. B s/ekTpuyecKux MnoJjsx.

2. B HeoJHOPO/IHBIX MarHUTHBIX MOJISIX.

3. B 0/HOPOHBIX MarHUTHBIX TOJISX.

4. B 3/1eKTpPOMarHUTHBIX TOJISIX.

15. O6/1acTh IPUMEHEHHUS 3JIeKTPHYEeCKOH cernapanum:

1. O6oraiijeHue pyJ YepHbIX METaJI/IOB.

2. OO6oraijeHre TeXHOJIOTUYECKOTO ChIpbsi C HHU3KOM MacCOBOW [10JIel I[eHHBIX
KOMITOHEHTOB.

3. loBoJiIKa HEKOH/MLIMOHHBIX KOHLIEHTPAaTOB DY/, PeJKUX MeTaslJIoB, KepaMUUeCKOro
ChIpbS, C/IFOJ, a/IMa30B.

4. OborairieHre BCeX TUTIOB MUHEPAIbHOTO ChIPBSI.

Bapuanm Ne 3.

1. Kakoe w13 mnepeuHC/JeHHbIX I0J/Ie3HBIX HCKOMAaeMbIX He TOABepraercs
o0orameHu?

1. Hedrs.

2. JKene3ucTble KBapLIUTHI.

3. BokcuTel.

4. Anmasel.

2. XBocTamMHu Ha3bIBaeTCs:

1. TIpoAyKT, B KOTOPOM MaccoBasi [0JIs1 LIeHHOIO0 KOMIIOHEHTa BBbIlIe, YeM B UCXOJHOU
pyZe, HO HIKe ueM Tpebyemasi B KOHLIEHTpaTe.

2. IIpoyKT, B KOTOPOM MaccoBasi [j0JIsl LIeHHOTO KOMITOHEeHTa 3HaUWTe/IbHO BbILlIe, YeM
B VCXOZHOM pyZe.

3. Ilpoxykr, B KOTOpBI BbifesisieTCss Oofbliasg uYacTh BMeIAIOI(ed TIOpOJbl U
He3HauyMuTe/IbHasi YacThb L{EHHOIO0 KOMITOHEHTA.

4. TIpoayKT, MOCTYTAIOLMA B JIF00YIO ornepanyio oboraiieHus 1 B 00y MalliHy.

3. Kakoii M3 nmNepeudC/JIeHHbIX TMpPOLeCCOB He OTHOCUTCA K COOCTBEHHO
o0oraTure/IbHBIM?

1. MaruuTtHas cenapauysi.

2. DyleKTpyUuecKas cerapariysi.

3. PaguromeTrpuueckas cerapayysi.

4. Arnomepanys.

4. CUTOBBIM aHa/IM30M Ha3bIBaeTCA:

1. VI3amepeHre KPYyTHBIX KYCKOB 10 TPEM B3aUMHO IepreH/JUKY/ISIPHBIM HallpaB/IeHUsIM.

2. Pa3pnenenve marepuasna 1o CKOpPOCTH MaJileHUs] 4YaCTHUL] pa3/M4yHOM KDPYMHOCTH B
BOJJHOU cpefe.

3. V3MepeHue uacTul] MOJ, MUKPOCKOTIOM M KacCH(UKaLMs UX Ha TPYIIbl B Y3KUX
rpaHuLiaxX ONpeJe/IeHHbIX Pa3MepOB.

4. PacceB mpo0Obl Marepuana Ha HECKOJIbKUX CHTaX C pa3/MYHbIMM CTaH/JapTHHIMH

18



pasMepaMy OTBepCTHM 3aZJlaHHOTO MOZYJIS.

5. Kakoro Ha3HaueHuHe omnepanuy KOHTPOJBHOIO TIPOXOYeHHsA B cxemax
PYAOIOATrOTOBKHU?

1. 1111 KOHTPOJISI KPYTTHOCTH APOOIeHOr0 TPOAYKTa.

2. 1711 oJTy4yeHust TOBapHOIO MPO/yKTa 3aJaHHOM KPYITHOCTH.

3. [lns pasjeneHydss Marepudaja Ha HECKOJIbKO K/IacCOB KPYIHOCTU Tepef,
KOHLIEHTpaL[el Ha CTOoJIax.

4. [1nga oTpeneHWs TOTOBOTO MO KPYIHOCTU MPOJYKTa OT MCXOJHOTO MaTepuasna,
TIOCTYTIAIOIIIero Ha ApobsieHye.

6. Kak BiusieT yroj Hak/0Ha NpoceMBalolled NMOBEPXHOCTH IPOX0Ta Ha ero
NMPOU3BOAMTETHHOCTD U 3()(eKTUBHOCTH IPOXOUEHHA?

1. He Bnuser.

2. UYem Oosbplie yron HAKAOHA, TeM BBIIIe [POM3BOAUTENFHOCTb TPOXOTa U
3¢ (HeKTUBHOCTh TPOXOUYEHUSI.

3. Uem Oormbllle yron HAKIOHA, TeM BbIlIe MPOW3BOJUTENLHOCTh T'DOXOTa M HIDKE
3¢ (HeKTUBHOCTh TPOXOUYEHMUSI.

4. Yem Oorblile yros HAaK/IOHA, TEM MeHbIIle MTPOU3BOAUTEBHOCT TPOX0TA U OOJIbIIIe
3¢ (deKTUBHOCTh TPOXOUYEHMUSI.

7. Kakoe po0/ieHHe Ha3bIBAeTCs MEJTKUM?

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

2. Ot 350-100 o 100-40 mm.

3. Ot 100-40 mo 30-10 mm.

4. Ot 30-10 mo 3 mm.

8. Cnioco6 pa3rpy3kKu u3MeIb4eHHOr0 MPOAYKTA U3 CTeP)KHEBOH MeTbHULbI:

1. CBobOOfHBIM CTMBOM Yepe3 pa3rpy304Hyo Lardy.

2. JIudTépamu NprHYAUTENBHO Y/anseTcsl U3 MeJTbHULIbL.

3. Uepe3 Hapy)XKHOe LIUJIMHPUUECKOe CUTO.

4. Yepe3 pelLlIeTKy C L{eJIsIMHA KITMHOOOpa3HOU (hOpMBI.

9. Kakoii #3 mnepeuHc/IeHHBIX anmaparoB OTHOCHTCA K IeHTPOOeXHBIM
Kj1accugukaropam?

1. CivpasnbHbli KnaccupuKaTop.

2. Peeunblii kaccudukaTop.

3. IlupamuianbHeIi KaaccudrkaTop.

4. I'nIpOLMKIIOH.

10. ®doTanoHHOE 000ralieHne 0CHOBAHO:

1. Ha pa3nuuny B cMaulBaeMOCTH MUHEpPAaJIOB.

2. Ha pasmuuuu B IJIOTHOCTSAX MUHEPAJIOB.

3. Ha pa3nyuunu B LiBeTe MUHEpasoB.

4. Ha pa3nuuny MUHEpaioB B CIOCOOHOCTH OTpakaTb, MPOITYCKaTh, TIPEJIOMJISITH CBET.

11. Ha3HaueHHe peareHToB - codupareseii Bo ioTaruu:

1. dnst rugpodobr3aryiy TOBePXHOCTH YaCTHII.

2. [lnsa rugpodunmsalyiyi NOBepXHOCTH YaCTHL].

3. Jns u3meHenus pH (ioTaljMoHHOM My/IbIIBIL.

4. [111 3MeHeHHs1 NIOHHOT'O COCTaBa ITyJIbIIbI.

12. Kako# U3 nepeunc/IeHHbIX annapaToB He sIB/IsieTCA IPaBUTALlMOHHBIM?

1. BuHTOBOM cemapartop.

2. TspKesmocpeiHbIM KOHYCHBIW Ceraparop.

3. DJIeKTpOCTaTUUeCKHi cerapaTop.

4. [THeBMaTHUeCKuM cernapaTop.

13. OriMuuTeNlbLHOH  O0COOEHHOCTHIO  CemapaTopoB  /isi  oOoraimeHus
/1a00MarHUTHBIX Py/| ABJISIETCA:

1. Hasinuvie BaHHBI.
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2. Hamune 6apabaHa 13 HEMarHUTHOTO MaTepuaia.

3. Hannuume MarHUTHOW CUCTEMBI U3 TTIOCTOSTHHBIX MarHUTOB.

4. Hanmumne paboueli 30HBI MasioW JI/TMHHBI M BBICOTHI C BBICOKOM HANpsDKEHHOCTHIO
TOJIS.

14. Heo0xoauMMpIM YC/JI0BHEM Ppa3/ie/ieHuss MHHEPA/JIOB MNPH 3JIEKTPHYECKO#
cenapanyuy siB/IsIeTcA:

1. ITpumeHeHHe peareHTOB.

2. Co3gaHue cpefibl pasjefieHusi MPOMeXYTOYHOW TUIOTHOCTU MeXAY TJIOTHOCTSIMU
pasziesiieMbIX MUHepasioB.

3. Co3aHre HeOZHOPOAHOTO0 MarHUTHOTO TIOJIS.

4. 3apsi/ika 4aCTHI] TeM WK UHBIM CITI0COO0OM.

15. Ilesib10 000raTUTE/IBHBIX MPOLIECCOB SIB/ISIETCS:

1. BeigienieHre MeTa/l/IOB U3 XMMUUECKUX COeJJMHEHWH U OT/ie/leHue HeMeTa/UInyecKuX
KOMITOHEHTOB.

2. OunCTKa MeTasIOB OT He)KeJlaTe/IbHbIX ITPUMeCeH.

3. OTzeneHue 1oJie3HbIX MUHEPA/IOB OT BMeLLatoleil MOpo/ibl U BpeJHbIX NpUMecel 1
pazzesieHrie KOMIIOHEHTOB Ha PsiJf POAYKTOB, MPUTOAHBIX IS lanbHeel iepepaboTKy.

4. V3BneueHwe OTAeNbHBIX COCTaB/SIOLIMX TBEPJOr0 TI0J€3HOrO0 HCKOMAemMoro C
TIOMOLLBEO PACTBOPUTEIS.

KoumpoabHasa paboma Nel

HammcaTth Ha3BaHMe TIPOYKTOB 00OTall[eHHst U IaTh UM OTIpe/ie/IeHusl.

Hamucath OCHOBHBIE TOKa3aTe/ld TPOAYKTOB obOoraiieHus. [laTe orpezeseHUs |
HamnucaTb OPMY/JIbl [Jisl UX OTpe/ie/IeHusl.

KonmponbHasa paboma Ne2

[To mpencTaBIeHHbIM [aHHBIM IOCTPOUTH CUTOBYHO XapakTepucTuKy. [lo rpaduky
OTIpe/Ie/IUTh: MaKCUMa/bHBIA pa3Mep marepuasna B rpode, cpefHU pa3mep, NpeobsiajiaHue
YacTuii, I-I:':lCTHbII\/JI BBIXO/I K/1dCCOB.

KonmponbHas paboma Ne3
[MpuBecTM 3CKM3 000py/ZOBaHWS Ha BBIOOD /IS TPOXOUeHHsi, APOOeHUs WU
u3MesbueHust. Harmcath npuHIMI paboThl 000py/J0BaHuUs, JOCTOMHCTBA U HEJJOCTAaTKH.

KoumponabHasa paboma Ne4

[TpuBecTH 3CKK3 000pYy/OBaHUS [jisi TPABUTALIMOHHOTO W MarHWTHOTO OOOrarieHust
M0JIe3HbIX HCKOTlaeMbiX. HamucaTh mnpuHOMN paboTel 000pyAOBaHUSs, [JOCTOWHCTBA M
HeI0CTaTKHU.

Harmvcatb ¥ mnpeAcTaBUTh CXeMaTHYHO MeXaHWU3M JIeMCTBUSL  (PJIOTal[MOHHBIX
peareHToB.

KonmpoabHasi paboma Ne5
Knaccudukaiusi  oneparuii  00e3Bo>kvBaHusl. VX Ha3HaueHUWs, [JIOCTOMHCTBA U
HeJ0CTaTK! OrepaLyi.

KoumpoabHas paboma Neb6
HpI/IBECTI/I l'IpI/IHL[I/Il'[I/Ia]'[bHy'I-O CXGMy 06OFaH_[6HI/ISI MaFHeTHTOBOﬁ py,qbl.

IIpumepHbiii nepeyeHb memM U 3a0aHUli 0151 N0020MOBKU K IK3AMEHY:
1. Kakue cBoiiCTBa MMHEPAJIOB UCTOb3YIOTCS TIPY Pa3/IMUHbIX MeToJaxX 00oraieHus ?
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2. Korza Heo6x01uMo TIPUMEHSITh MeXaHUUeCcKoe oborarreHue?

3. V3 Kakux orepalyii COCTOSIT MPOLIeCcChl 00oralleHUs ?

4. Kakuve mipomecchl  TepepabOTKM  MHHEpasbHOTO  ChIPbS  HA3bIBAIOTCS
MO/ITOTOBUTE/IbHBIMU?

5. Kakue nporjecce! mepepabOTKH MUHEPATBHOTO ChIPhsi HA3bIBAIOTCSI OCHOBHBIMU?

6. Kakue miporjecchl  repepabOTKM  MHUHepaJbHOTO  ChIPbSi ~ HA3bIBAIOTCS
BCIIOMOraTe/IbHbIMU?

7. Kakue MpoAyKThI M0JIyYatoT B pe3y/bTare oborarijeHus?

8. Uem orpesiensieTcs npefie/lbHO BO3MOXKHAsi MaccoBast 0/ LJIeHHOIO KOMITOHEeHTa B
KOHLIeHTpaTe?

9. IlpuBeuTe KaueCTBEHHYIO CXeMy 00OralljeHust U CXeMy LIeTH amnraparos.

10. Uem ormpegesnsieTcss KPYITHOCTb, [0 KOTOPOM TII0JIe3HOe HCKOIaemoe JpoOuTcs,
M3MesibuaeTcs nepes oboraijeHrem?

11. TloueMy mipuMeHsieTCsl CTafuasbHOe [pobsieHre? UTO Ha3bIBaeTCs OTKPBITBIM U
3aMKHYTBIM LIUKJIOM JApO0ieHus ?

12. Kakue arirapathbl UCTIOb3YOTCS 17151 JpO0/IeHyst U U3MeJTbueHust py/Ibl?

13. B ueM COCTOUT Ha3HayeHue Oornepalii rpoxoueHus, KaaccupuKaumu?

14. Kakue armnapaTbl UCHO/Ib3YHOTCS /1J1s1 OTlepalivii FPOX0YeHUs U KjlacCupuKaLy?

15. Kakvie 3akOHOMEPHOCTH Jie)KaT B OCHOBe I'PaBUTALIIOHHOTO Tporiecca oboramjeHus?
Krnaccugukarysi rpaBUTal{MOHHBIX [POLIECCOB.

16. UTto Ha3biBaeTCs npoLeccom orcaaku? OTcaZouHble MalluHbI.

17. Kakuve cwibl [|eMCTBYIOT Ha MHHepa/JbHble YacTULIbl Ha TIOBEPXHOCTH
KOHLIeHTPALMOHHOI'0 CTOJIa?

18. Kakue rmosie3Hble HCKOTaemMble 00OraljatoTCs Ha KOHLIEHTPALMOHHBIX CTOJIax?
OoborairjeHre Ha BUHTOBBIX CellapaTopax M KOHLIEHTPALIMOHHBIX CTOJIaX.

19. Uto Takoe TsKesnas cpejia U Kakve THUIIbI TsDKeJIbIX CpeJ BCTPeuaroTCsl B IIPaKTHKe
oborarieHus ?

20. B ueM 3ak/royaeTcst CyLHOCTb IpoLiecca paszesieHus B TsUKe/blX cpejax?

21. Kakue CylL[eCTBYIOT OCHOBHbIE TWIIbI arrnapaToB /[Ji pasfe/leHUs B TsDKebIX
cycrieH3usix? OMUIINTe TIPUHLUIT UX PabOTHI.

22. Knaccudukanus (QoTalMOHHBIX TpoLeccoB. B uem 3akirouaercsi mpoliecc
¢dbnorayumn?

23. UTo Ha3bIBaeTCsA KpaeBbIM YIJIOM CMauyuBaHUS?

24. KakoBO Ha3HaueHue (pI0TallMOHHBIX peareHToB, UX K/lacCU(pUKaLus?

25. B uem nipenmy11iecTBO (IOTAl[MOHHOTO METOZA 0OO0TalleHus repe/; 0CTaTbHbIMU?

26. Uro Ha3biBaeTcsi MpsiMOM W oOpaTtHOU doTarueii? Kakue omepaiuu ¢uiotanmu
Ha3bIBAIOTCSI OCHOBHBIMH, NT€PeUNCTHBIMU, KOHTPOJIbHBIMU?

27. Kak BbIJ|eNSIOTCS 1|eHHble KOMIIOHEHTbl TIpU CeeKTUBHOU M KOJIJIEKTUBHO-
CeJIeKTUBHOM cxemax ¢uioTaluu?

28. Kiaccudukauys ¢GaoTalMoOHHBIX MalllvH. BcromoraTtenbHoe — (ioTalOHHOE
obopyioBaHue.

29. MarHuTHoe 1oJie ¥ ero CBoMcTBa. MarHuTHasi BOCIPUMMYHUBOCTb.

30. Kak pa3nuuaroT MUHepasbl 10 MarHUTHBIM CBOMcTBaM? Kakoi cumbl TpeOyroTCs
MarHUTHBIE T10JIs1 JIs1 UX oboraireHusi?

31. OTKpBITbIE U 3aMKHYTble MarHUTHbIE CUCTeMbl. MarHuTHbIe 1107151 CerapaTopos.

32. Kakue CyleCTBYIOT TUIIbI MAarHUTHBIX CerapaTopoB?

33. MarHuTHBIe cernapaTopsl it 000TaleHusi CUIbHOMarHUTHBIX PY/.

34. MarHuTHbIe cerapaTopbl /iJisi oboraiieHrst c1aboMarHUTHBIX DY/,

35. Ha3zoBuTe MeTo/jbl ¥ anmapathl 00e3B0XKMBaHUS TIPOAYKTOB 00OTaIieHus!.

Llespto 1abopaToOpHBIX PabOT MO JaHHOW AUMCLUIJIMHE SIBJISIETCS TIPAaKTHUeCKOe O3Ha-
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KOMJIEHHE CTY/JIeHTOB C pa3/IMuHBIMU TIPOLIECCAMU U MeTOZAaMH  OO0OTall[eHHsl TT0JIe3HBIX
HCKOTaeMbIX, a Tak)Ke IIO/TlyueHHWe HaBLIKOB I10 BBIMIOJHEHWIO pa3/IMuHbIX OMNBITOB. B
YaCTHOCTH, CTY/[IeHT [O0/DKeH yMeTb IPaBWJILHO OOOCHOBaTh TPHUMEHEHHWe Tpoliecca WU
MeTo/la oboraieHusi [AJisi 3afJAHHOTO TWIIA PYAbl, PacCUMWTaThb OCHOBHBIE ITOKa3aTen
oboramjeHUss ¥  TPe/CTaBUTb WHVBUyalbHBIM  OTYeT. Bce  mnonyueHHbIe
9KCTIepUMeHTa/lbHbIe [JaHHble HeoOXOAMMO MpOAaHaTM3MPOBaTh, MPOBEPUTH BBITIOTHEHA JIU
OCHOBHasi 1ieJib  paboTel, COPMY/IMPOBaTH BBIBOALL. ECIM  TMO/MyueHbl  HU3KHE
TeXHOJIOTUUeCKWe TioKa3aTesid oboraiijeHus, yKa3aTb BO3MOXXHbIe TPUUMHBI W IyTH
TIOBBLILIIEHUSI TIOKa3aTe Iei.

ITpu BBIMONHEeHHWH PabOT CTpOro CoOMOAATH TMpaBW/Ia TEXHUKH 0e30MacHOCTH W WH-
CTPYKILIMH TI0 paboTe C amnmapaTypoil.

[TepeueHs 1abopaToOpHBIX paboT:

1. V3yyeHue paboThI 11{eKOBOM IPOOUIKA U MPOM3BOACTBO CUTOBOTO aHAIM3a

2. U3yuenwe pabOThl THPAIIMOHHOTO TpPOXOTa U orpejeneHue 3PPeKTUBHOCTU
IPOX0OYeHHst

3. N3yueHue nporiecca u3aMeibueHus py/ B 11apOBOM MeJIbHULIe

4. OboraiiieHue >kee3HbIX Py, HA MarHUTHOM cerlapaTope

5. O6oraiijeHue MOJTUMeTa/UTHYeCKUX PY/] IO CXeMe TIPSIMOU CeIeKTUBHOU (h/ioTaruu

6. OboraiiieHue 10/1e3HBIX UCKOTIaeMbIX Ha KOHIIEHTPALIMOHHOM CTOJIe.
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7. OHeHOqHBIe cpeacTBa Aid MMpoBeAeHUsL HpOME)KYTquOﬁ aTTeCTdllu1

a) [Tnanupyembie pe3y/ibTaThl 00yUeHUsI U OLIeHOUHbIe CPe/ICTBA /IJIs IPOBe/IeHHUsI TIPOMeKYTOUHOM aTTeCTaluu:

CTpyKTYypHBI
o [Tnanvpyemsble pe3ysbTaThl
Y 371eMeHT OrieHOUHBIE Cpe/CcTBa
o0yueHuUst
KOMITeTeHLINU

OIIK-9 B1afieHNeM MeTOAaMH aHa/IM3a, 3HaHHEM 3aKOHOMepPHOCTeH NoBe/ieHUsA U yIIpaB/ieHHsl CBOMCTBaMHU FOPHBIX MOPO/ U COCTOSTHHEM
MacCHBa B MpPoLeccax A00bIYM U NepepadoTKH TBeP/bIX M0/Ie3HBIX HCKOMAEeMbIX, a TAK)Ke MPU CTPOUTE/IHCTBE U IKCIUTyaTaluH M0/j3eMHBIX

COOpY)XeHHH

3HaThb

METO/IbI

yTIpaB/ieHUs
COPHBIX TIOPOJ, U

11 riepepaboTKu

MaCCHBA B ITpoLieccax AOGBI‘J

[10/1€3HbIX MCKOITaeMBbIX.

dHaJ/IM34,)

CBOICTBaM
COCTOSIHVE

TBep/bl

épeueHb meopemuuyecKux 60npocoe K 3K3amMeHy:

BaKOHOMEpPHOCH ToBeZieHus1 1. Kakue CBOWCTBa MUHEPAIOB UCMOMb3YIOTCS TIPH Pa3/IMUHBIX METO/laX 00orarieHus ?

. Kora HeobxoauMo NMpUMeHsITh MexaHh4yeckoe oboraiieHue?

. VI3 Kakux omeparyii COCTOSIT TIPOIieCcChl 060TaIIeHus ?

. Kakue mipotieccrl iepepaboTKy MUHEPa/bHOTO ChIPbsi HA3bIBAKOTCSI TIOTOTOBUTE/TEHBIMU?

5. Kakue nporjeccel mepepabOTKH MUHEPATBHOTO ChIPhsi HA3bIBAIOTCSI OCHOBHBIMU?

. Kakue nipotieccrl iepepaboTKy MUHEPa/bHOTO ChIPbsi HA3bIBAKOTCSI BCIIOMOTATe/IbHBIMU?

. Kakue nmpoziyKThI 10/Iy4aroT B pe3ysbTaTe 00orameHus ?

. Uem oripezienisieTcs npeie/ibHO BO3MOXKHAsi MacCoBasi [j0JIs1 LIeHHOT'O KOMITOHeHTa B KOHLIeHTpaTe?

. [lpuBeiuTe KaueCTBeHHYIO CXeMy O0OoraleHHsI M CXeMy Lielld araparTosB.

10. Uem oripe/iesisieTcsi KPYIHOCTD, /10 KOTOPO# T0J/Ie3HOe MCKOoTaeMoe JpOOUTCs, N3MesbuaeTcs repe/
OorarieHyem?

Ymethb

yTIpaB/ieHNs
COPHBIX TIOPOJ, U

11 1iepepaboTKu

BbI6I/IpaTb MeTO/[bl dHdJ/IM34d,
3dKOHOMEDHOCH I1I0BeI€HWsA

CBOICTBaM
COCTOSIHVE

MaCCHBA B ITpoLieccax AOGBI‘J

TBep/bl

[10/1€3HbIX MCKOITaeMBbIX.

[pumepHble npakmMuyecKue 3a0aHus 0/11 IK3aMeHa:
OCTaBUTh CXeMY /il 00OTaIIeHNsI PY/IbI

Bnanets

CIT0COOHOCTRIO
METO/IbI

BbIOMpAT
aHanmM3a,|

3dKOHOMEPHOCH ITOBeJeHMsI

ewiums 3a0auy:
TpeJie/IUTh MacCCOBYIO /I0/IF0 MeJW B KOHILIEHTPATe, COCTOSAIIEM M3 TTMPUTa U MUHEPAJIOB, YKa3aHHbBIX B
ab/tu1e (110 3aIaHKIO)




CTpyKTypHBI
Y 3JIeMEeHT
KOMITeTeHLINU

[Tnanupyemsble pe3ynbTaThbl

O1jeHOUHBIE CpeICcTBa
o0OyueHust 1 peA

yTIpaB/I€HUST CBOMCTBaMH
FOPHBIX TOPOJ U COCTOSIHHEM
MaccrBa B IpoLieccax 00bIuH
11 11epepabOTKU  TBEp/pbIX

[10/1€3HbIX MCKOITdeMBbIX.

ITK-4 roTOBHOCTBHIO OCYIIeCTB/ISAITh TEXHHYEeCKOe PYKOBOACTBO FOPHBIMH U B3PBIBHBIMH Pad0TaMy NMPH 3KCILTyaTalliOHHON pa3BefiKe,
A00bIue TBepABIX MO/Ie3HBIX HCKOMAaeMbIX, CTPOUTE/ILCTBE H HKCIUTyaTalUH M0/ j3eMHBIX 00beKTOB, HeIoCpe/ICTBeHHO yNPaB/IATh
NpoLeccaMy Ha MPOU3BO/ICTBEHHBIX 00 beKTOB

3HaTk OCHOBIgI’Ie TIOHATHS. METONOBIToneyens meopemuyuecKux 60npocoe K 3K3ameHy:
(CIIOCODOB 1 CPEACT 1. CyIHOCTb, r1aBHbIe 0COGEHHOCTH U K/IaCCH(UKaLHs 060raTUTebHBIX MPOL|eCCoB.
[10/TyYeHNs] CBIpbS

2. OcHoBHbIe (hAaKTOPBI, BAUSIOIME Ha BIOOP MeTozia oboramieHus.

KOHI|eHTPaTOB Tp
repepaboOTKH T10J1e3HBI
ICKOTIaeMbIX

YMeTsb BEIOKPATE TeXHOJIOTH
MpousBojcTBA  paboT
06OraILeHKI0 nonesHuIXIIpuMepHble NpakmuuecKue 3a0aHus 015 IK3amMeHa:
1ICKOTIaeMbIX, NpuMeHATHCOCTaBUTh CXeMy //1s 060raleHus py/bl
CrocoObl W CpefcTBa [T
[MO/Ty4eHUsl  KOH/UIJMOHHBI
KOHI[eHTPAaTOB

Bnagets CII0COOHOCTBIO  BBIOMPATH

A p ewiums 3a0auy:
aCCUNTHIBATh OCHOBHBI .
p Tpe/ie/IUTh TeXHOIOTMYecKKe TToKa3aTe/ i oboraiieHns MeJHOM py/Ibl:
TeXHOJIOTHUecKHe TapaMeTphb
BBIXO/], MeJJHOTO KOHI|eHTpaTa,

B hHeKTUBHOTO

BBIXO/] XBOCTOB,

MaccCy XBOCTOB,

M3B/leueHre Me/Id B Me/IHbIN KOHL|eHTpaT,

W3BJIeUeHre MeZI B XBOCTBI [I/Isl YCJIOBUM, YKa3aHHBIX B Ta0JI.

ODKOJIOTUUYeCKH  0Oe30racHOr
MpoM3BOACTBA  paboT 1
nmepepaboTke W oOoramjeHu

MIHEPA/IbHOT'O CbIPpbS H
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CTpyKTypHBI
Y 3JIeMEeHT
KOMITeTeHLINU

[TnaHupyemble pe3y/bTaThl
o0OyueHust

OLuleHOuHbIe CpejCTBa

OCHOBE 3HAHWI TIPUHIIUIIOB
b/10TalMOHHOTO
MPOEKTUPOBAHUS
TeXHOJIOTMUECKHX cxeMm
0OOraTUTEILHOTO
MPOU3BOACTBA W BBIOOPA
OCHOBHOTO U
BCITOMOTaTe/IbHOTO
0OOraTUTEILHOTO
0OOpYI0BAHUS

Pe3ybTaThl pacyeTa TeXHOJIOTUYEeCKUX TTOKa3aTesieid 0OpMHUTE B BUJe CTAaHAAPTHOW TaO/ULIbI.
OnpefenuTb MapKy MeJHOT'O KOHLIeHTpaTa 13 TabJ1.

IIK-5 roToBHOCTHI0 AEMOHCTPHUPOBATH HABBIKH pa3pa60Tlm I/1IaHOB MEPOHPI/IHTI/Iﬁ 10 CHIDKEHUIO TeXHOI'€HHOM HArPpy3KHU IMPOU3BO/JCTBA HA

OKPY’KaIoIIyl cpejy MPH KCIUTyaTaljHOHHOM pa3Be/Ke, 100bIue U epepadoTKe TBepABIX M0/Ie3HBIX HCKOMAeMbIX, a TaKXKe MpH
CTPOUTE/IbLCTBE U IKCIJTyaTaliu

3HaThb

HayuHble METO/bI U
MEpPOTIPUSITHS TI0 CHYDKEHUIO
TeXHOTeHHOW Harpy3Ku Ha
OKDPY>KaroLIyI0 Cpeay Mpu
DKCIUTyaTal[IOHHOH pa3BeJKe,
moObIue 1 repepaboTKe
TBEP/IbIX M0JIe3HBIX
FICKOTIaeMbIX

[[Tepeuenbr meopemuueckux 60npocoe K 3K3ameHy:

1. CymHocTb, T1aBHBIE 0COOEHHOCTH Y K/lacCH(UKaLysl 000TaTUTeNbHBIX MTPOLIeCCOB.

YmMmeTb

1 MEPOTIPUSTHSI T10
CHIDKEHUIO TeXHOTeHHOMH
Harpy3Ky Ha OKPY’KaroIyto
cpeny Tipy
HKCITyaTalMOHHOM pa3BejIKe,
moObIue U riepepaboTKe
TBEPZBIX TT0JIe3HBIX

[IDUMEHATb HayUHbI€ METO/bI HPUMeprle npakmuueckue 3a0aHus 0/15 IK3aMeHda:

CoCTaBUTE CXeMy [Jisi 00OTallleHHsI PY/bI
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CTpyKTypHBI
Y 3JIeMEeHT

[Tnanupyemsble pe3ynbTaThbl

OLuleHOuHbIe CpejCTBa

o0OyueHust
KOMIIeTEeHI WU
ICKOTIaeMbIX
Bnagetn HaBbIKAMU TIPUMEHEHHST

Hay4YHBIX METO/IOB U
MEPOTPUATHN 110 CHUYKEHUIO
TeXHOTeHHOW Harpy3ku Ha
OKpY’Karolllyro cpefly Mpu
PKCITyaTalJMOHHOM pa3Bejke,
moObIue 1 repepaboTKe
TBepAbIX MOJIe3HBIX
ICKOTIaeMbIX

[Pewuumn 3adauy:
OnpezenUTh MacCOBYIO JJOJIFO Me/Id B KOHLIEHTpaTe, COCTOSIILIeM M3 MUPUTa U MUHEpasoB, yKa3aHHbIX B

Tabsmmrie (110 3a/1aHKUIO0)

ITK-12 roToBHOCTHIO ONIEPAaTHBHO YCTPAHATH HAapYyIIeH!s MPOU3B0/{CTBEHHBIX MPOIeCCOB, BECTH MEPBHYHBIH y4eT BbINO/IHSIeMbIX padoT,
aHa/IM3UPOBATh ONepaTHBHbIE U TeKyIjHe NM0Ka3aTe/J Il MPOU3B0/[CTBA, 000CHOBBHIBATH MPe//I0)KeHNs M0 COBEPIIEHCTBOBAHUIO OpPraHU3aLiy

NMPOU3BO/ICTBA

3HaThL

OCHOBHbIE TeH,E[EHL[I/IHIHepeHeHb meopemu4ecKux 60npocoe K 3Kk3ameHy:

[Pa3BUTHA IIPOM3BOJACTBEHHbIX]

1. Kakwie miporiecchl repepaboTKi MUHEPa/IbHOTO ChIPhsSi HA3bIBAKOTCS TTO/[TOTOBUTE/TEHBIMU?

MpOLIeCCOB, TroKa3arTes 2. Kakue mpotiecchl iepepab0TKH MUHEPATbHOTO ChIPbsi HAa3bIBAOTCSI OCHOBHBIMU?
MpOU3BO/CTBA 3. Kakwue miporjecchl nepepab0TKH MUHEPATbHOTO ChIPbsI HA3bIBAIOTCS BCIIOMOTaTeTbHBIMU?
Ymetb MPUMEHSITh M3yueHHbIe
TeH1eHL[UH pa3BUTHS
MPOU3BO/ICTBEHHBIX pumMepHble NpaKmuyecKue 3a0aHusi 0/151 3K3aMeHa:
MpOLIeCCoB, noka3ateMCOCTaBUTb CXeMy [ijist 000TaIlleH!s py/Ibl
MPOU3BO/ICTBA B
npodeccruoHaIbHOM
e TeIbHOCTH
Bnazets TeH/IeHL[USIMU pa3BuTusiPewuums 3adauy:
MPON3BO/CTBEHHBIX OrmpefilemUTh MacCOBYIO [IO/II0 I[MHKA B KOHI[EHTpaTe, COCTOSIIIEM M3 MUPUTa W MUHEPAJIOB,
MpOLIeCCOB, MOKa3aTevyKa3aHHbBIX B Tabsmile (110 3a/JaHUIO)
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CTpyKTypHBI
Y 3JIeMEeHT
KOMITeTeHLINU

[TnaHupyemble pe3y/bTaThl
o0OyueHust

OLuleHOuHbIe CpejCTBa

npocdeccruoHanbHON
esiTeIbHOCTH

[TPOU3BOACTBA B

ITK-19 roToBHOCTBIO K pa3padoTKe MPOEKTHHIX MHHOBALJHOHHBIX PeLIeHHH M0 YKCIUTyaTallMOHHOW pa3BejiKe, 100bIue, mepepadoTke
TBepP/bIX M0JIe3HbIX HCKONAeMbIX, CTPOUTE/IbCTBY M HKCITyaTallH M0/[3eMHbIX 00HeKTOB

3HaThb OCHOBHBIE TeH/IeHLIUU epeueHb Mmeopemu4eCcKUX 80NPOCO8 K IK3AMEHY:
pa3BUTHSI MHHOBAIJMOHHBIX 1. Kakuie Ipo/iyKThI TIOJTYyYalOT B pe3ysbTaTe 0OOrarieHus?
pelieHuit 110 riepepaboTKe 2. Uem ompegensieTcs TpefielbHO BO3MOXKHAasi MaccoBasi [i0Jisi L[EHHOTO KOMIIOHEHTa B
TBEPABIX T0JIe3HBIX KOHLIeHTpaTe?
ICKOTIaeMbIX

Ymetn MPUMEHSTh U3yUeHHbIe
TeH/IeHLIMW Pa3BUTHS ([IpumepHble npakmuueckue 3a0aHusl 0151 IK3AMeHa:
IMTHHOBAL[MIOHHBIX peleHui Mo|COCTaBUTb CXeMy /7t 000oraliieHusi py bl
rmepepaboTKe TBep/bIX
[0/1e3HBIX MCKOIaeMbIX

Bnazets TeH/IeHLIMSIMU pa3BUTHS ewums 3a0auy:

THHOBALIMOHHBIX PEILeHUH 110
repepaboOTKe TBEPIBIX

[10J1I€3HBIX MCKOIIdeMBbIX

dCCUUTATh TEXHOJIOTHYEeCKHe I[T0Kd3aTe/In O60FaU.[eHI/IFI (bJIOTaL[I/IOHHOFO nexa. PEBYJ'IBTEITBI

peacTaBUTh B Tabsuile. VicxoaHble AaHHbie: MaccoBasi fosist Cu B pyze — 0,9 %, B KoHiieHTpate — 20 %,

xBocTtax — 0,1 %.
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0) ITopsa/0K poBeieHUsI MPOME)XYTOUHOM aTTeCcTal[uH, M0Ka3aTe/d ¥ KpUTepuu
OLleHUBAHMA:

[TpomesxyTouHasi aTTecTalys 1o gucHurinHe «OborarieHre Moe3HbIX UCKOTIaeMbIX»
BK/IIOUaeT TeopeTUUeCKWe BOIPOChl, I103BOJISIOIIME  OLIEHUTh YPOBEHb YCBOEHHUs
oOyvarOIUMHUCS ~ 3HAaHWW, U  TIPaKTUYeCKWe  3aflaHUs,  BBIAB/SIONIME  CTeTeHb
c(hOopMUPOBAHHOCTH YMeHUH U BafleHU, MPOBOAUTCS B (hOpMe 3K3aMeHa.

OK3aMeH 10 JAaHHOM JUCLUIIMHE TTPOBOJUTCS B YCTHOU (hopMe MO 3K3aMeHal[MOHHbIM
OuteTam, Kak/IbIii U3 KOTOPBIX BK/IIOUAeT 2 TeOpPeTUUYeCKHUX BOIMPOCA U OJHO IMpaKTHUYecKoe
3a/laHue.

OK3aMeH TIPOBOAUTCS TI0 OrieTaM, OXBaThIBAIOIMM BeCh TIPOHAeHHbIN MaTepua. 1o
OKOHUYaHWM OTBeTa 3K3aMeHaTOp MOXKeT 3a/laTh CTYZEeHTY JOIOJIHUTe/IbHble U yTOUHSIIOLIMe
BOMPOCHIL. [T0/I0KUTeNTBHBIM TakKKe Oy/1eT CTpeM/IeHUe CTy/IeHTa U3JI0’KUTh Pa3/IMuHble TOUKH
3peHusi Ha paccMaTpuBaeMmylo mpo0sieMy, BbIpa3uTh CBOe OTHOIIEHWE K Hel, MPUMEHHUTH
TeopeTHUeCcKye 3HaHHUs 110 COBpeMeHHbBIM TIpob/ieMaM o0oralrieHus 1oJie3HbIX NCKOTIaeMbIX.

IToka3aTe/siM U KpUTePUH OLleHUBAHUS YK3aMeHa:

— Ha OIIeHKY «OT/IMYHO» » (5 6asioB) — 00yuaroIuiics TTOKa3bIBaeT BBICOKUN YPOBEHb
cOPpMUPOBAaHHOCTM  KOMIIeTeHLIMH, T.e.  CTyJeHT, TIpe/CcTaB/sieT BCeCTOPOHHee,
cucTeMaTU4Yeckoe U TyOOKoe 3HaHWe yueOHO-TIPOrpaMMHOTO MaTepuasia, yMeHre CBOOOHO
BBITIOJIHSATh 3a/]aHusl, TIPe/yCMOTPeHHbIe TIPOrPaMMOi, YCBOMBIIIMI OCHOBHYIO U 3HAaKOMBIH C
JOTIO/THUTe/IbHOM JINTepaTypoy, pPeKOMeH/J0BaHHOM nporpamMmol. Kak mnpaBumio, orjeHka
"OTIMUHO" BBICTAB/ISIETCS CTY/J€HTaM, YCBOMBLIMM B3alMOCBSI3b OCHOBHBIX TIOHSITHM
JVCLIUIIMHBL B UX 3HAYeHUW JJIs TIproOpeTaemMoii mpodeccyy, MpOSIBUBLIMM TBOPYECKHe
CMOCOOHOCTY B TIOHMMaHWHW, W3/I0)KEHUM U UCI0/Ib30BaHUM  yueOHO-IIPOrpaMMHOTO
Marepuarna.;

— Ha OLIEHKY «XO0poIio» » (4 6asna) — oOyuaromiyiics MoKasbiBaeT CpeJHUM YPOBeHb
cOopMUPOBAHHOCTA KOMIIETEHLIMH, T.e. CTYAEHT TPe/CTaB/sieT TOJIHOe 3HaHWe y4yeOHO-
MPOrpaMMHOTO MaTepuasa, YCIelllHO BbITIOJHSIOIIMN TpeAyCMOTPeHHble B TIpOrpaMme
3alaHus], YCBOWBIIMI OCHOBHYIO JIUTEPAaTypy, PeKOMeHZOBaHHYI0 B Tmporpamme. Kak
MpaBU/IO, OIleHKa "XOpOILIO" BBICTAB/SIETCS CTYAEHTaM, I0Ka3aBIIMM CHUCTeMaTHUyeCKUi
XapakTep 3HaHWM M0 JUCLUIUIMHE W CIIOCOOHBIM K MX CaMOCTOSITE/IbHOMY TIOTIOJTHEHWIO U
00OHOB/IEHHIO B XO/le AajbHelillel yuebHOM paboThI U TIPOQeCcCHOHAMbHOM [esITeTbHOCTH;

— Ha OILEHKY «YJOBJETBOPUTENILHO» » (3 0amia) — oOyvaromuics TOKa3bIBaer
TIOPOTOBLIM YpOBeHb CHOPMHUPOBAHHOCTU KOMIIeTEHLIUM, T.e. CTY/IeHT, Mpe/CTaB/IsieT 3HaHUs
OCHOBHOTO yueOHO-TIPOrpaMMHOTO MaTepHajia B 00beme, HEOOXOAMMOM jisi Ja/ibHeHIen
yuebbl M TipeAcTOsILell paboThl IO CreLyaJbHOCTH, CIPaB/ISIOLUICS C BBINOJTHEHUEM
3a/laHuld, TpeAyCMOTPEHHBIX TIPOrPAMMOM, 3HAKOMBIM C OCHOBHOM JIATepPaTypoW,
peKoMeH/I0BaHHOM mporpamMMoii. Kak mpaBuiio, orjeHKa "yZ0BIeTBOPUTE/bHO" BbICTaBIISIETCS
CTy[leHTaM, [AOMyCTHUBIIMM TIOTPEIIHOCTY B OTBeTe Ha 3K3aMeHe W TPU BBINOJHEHUH
9K3aMeHAalL[MOHHBIX 33/laHui, HO 00siafallUUM HeoO0XOAWMBIMKA 3HAaHUAMH [T UX
yCTpaHeHwus! 10/ PyKOBO/ICTBOM TIpeIo/iaBaTe/is;

— Ha OLEHKY «HEyIOBJIeTBOPUTE/NILHO» » (2 Oamma) — pe3yabTaT o0OyueHHs He
JOCTUTHYT, OOyvaroL[Miicsi He MOXKeT I0Ka3aTh 3HAHWS Ha YPOBHE BOCIPOW3BEAEHUS U
o0bsicHeHUs1 WH(OpPMaIMM, He MOXKeT TI0Ka3aTb WHTe//IeKTya/llbHble HaBBIKA pelLleHUs
NIPOCTBIX 3a7iay, T.e. y CTy/eHTa, 0OHapyKMBarOTCs Tpobesbl B 3HAHUSX OCHOBHOTO yueOHO-
MPOrPaMMHOTO  MaTepuasa, JOCTUTHYThl TPUHLMNHUAIbHbIE OIIMOKM B  BBITIOJTHEHUH
TIIpe/lyCMOTPEeHHBIX NTPOrpaMMOM 3a/laHUN.

Ha OIIeHKY «HeyZOBJeTBOpUTe/NbHO» (1 Oasni) — oOyuaroiuiicss He MOXKeT IT0Ka3aThb
3HaHWS Ha YPOBHE BOCTIPOW3BeZleHHs] M O0BsICHeHWs HWH(GOpPMALMHM, He MOXKeT I0Ka3aTh
VHTe/UIeKTYya/ibHble HaBbIKU pellleHUsl MPOCThIX 3a/jau.



8 YueOHO-MeTOAMUECKOE U MH(OPMALHOHHOE 00ecreueHne JUCIUTLTHHBI

a) OcHoBHas /iMTepaTypa:

1. AmoxuH, B.M. OcHOBbI oOoraiieHusi TIO/Ie3HbIX UCKOTIAeMbIX : Y4eOHHK : B 2
tomax / B.M. ABaoxuH. — 4-e u3j., crep. — Mocksa : ['opHasi kaura, [6. r.]. — Tom 2 :
TexHosorvu oboTaIteHus MmoJie3HbIX uckonaembix — 2017. — 312 c¢. — ISBN 978-5-98672-
465-2. —Pexxum poctyna: https://e.lanbook.com/book/111337

2. [Herogs, E.}O., IllaBakyneBa, O.I1. OO6oraijeHre TIOe3HBIX HMCKOTIAEMBIX
[DnekTpoHHBIM pecypc] : yuebHoe mocobue / MI'TY. - Marauroropck : MI'TY, 2016. - 1
3JIeKTPOH. OIIT. [IACK (CD-ROM) - Pexxum JlocTyra:
https://magtu.informsystema.ru/Marc.html?locale=ru

3. OboraieHne TO/e3HBIX MCKOTAeMbIX [DMeKTPOHHBIA pecypc]: yueGHOe mocobue
/JlyknHaK.U., AxkywkunB.I1., MyknakoBaA.H. - M.: HALl UH®PA-M, 2016. - 224 c. .-

PexxuMm poctyna: http://znanium.com/catalog.php?bookinfo=501567 - 3arn. ¢ skpaHa. -ISBN
978-5-16-010748-6.

0) JlonmoHUTe/IbHAA JTUTEpaTypa:

1. CopokuH, M.M. ®soTaljoHHBIE METO/bI OOOTraljeHHs. XUMHUUECKHe OCHOBBI
dbnoTarum : yue6Hoe rocobue / M.M. CopokuH. — MockBa : MUCHUC, 2011. — 411 c. —
ISBN 978-5-87623-237-3. — Pexxum foctyna: https://e.lanbook.com/book/2073

2. Kapma3suH, B.B. MaraurHble, 3/1eKTpUUecKre U CrieljiajibHble MeToZbl 00oraijeH s
TI0JIe3HBIX CKOTIaeMbIX : yueOHUK : B 2 Tomax / B.B. Kapmasun, B.J1. Kapma3sun. — 3-e u3z.,
crep. — Mockea : ['opHast kHura, [6. r.]. — Tom 1 : MarHuTHbIe U 37IeKTpHUUECKHe MeTO/bl
oboraiieHust T10/Ie3HbIX UCKomaeMbix — 2017. — 672 c. — ISBN 978-5-98672-458-4. —
Pexxum poctyna: https://e.lanbook.com/book/111394

3. E.E. Anzpees, O.H. TuxonoB [Ipo6sieHre, n3MesnbueHre W TOATOTOBKA ChIPbSI K
oborarmienuto. — C-I16, 2007. 439 c.

4. M.B.. BepxotypoB ['paBUTarjioHHEIe METOABI OOOTaIeHus: Y ueOHUK //1s1 BY30B. —
M.: N3g-Bo MAKC-IIpecc — 2006.

5. AbpamoB A.A. Ilepepabotka, oboraijeHHe U KOMILJIEKCHOE HCIIO/Ib30BaHUE
TBeP/bIX IMo/ie3HbIX McKomaeMbiX. T.1 TIporiecchl anmapaTel: YuebHuk. M.: MITY, 2004. —
471 c.

6. AbpamoB A.A. TlepepaboTka, oboraiijeHMe ¥ KOMIIJIEKCHOE WCIIOb30BaHHUE
TBEpP/BIX T0Je3HbIX HcKomaembix. T.II TexHosorus oborareHusi MOJie3HBIX MCKOTIAeMBbIX:
Yuebuuk. M.: MI'TY, 2004. — 471 c.

7. AbpamoB A.A. Texnosorus nepepabotku u oboraujenus py: Yue6. moco6. B 2 kH.
— M.: U3gatensctBo MITY, 2005.

8. Kapmasun B.B. MarHuTtHble, 37IeKTpUUECKHE U CTielhabHble MeTO/IbI 00OTall[eHUsT
T0JIe3HbIX MCKomaemsix (21) / M.: MI'TY, 2005.

9. Illunaes B.I1. OcHOBBI oboraijeHus TOe3HBIX MCKOTMaeMbIX. Y. mocobue st
By30B. — M.: Hezpa, 1986.- 296 c.

10. CnpaBounuk 10 oboraijeruto pya. B 3 1. /Tlog pen. bormanora O.C.-2-e m3g.,
niepepab. u gom. — M.: Hegpa, 1983.

11. bapckuit M.J]. Ontumusanysi NpoLieccoB pasfie/leHnst 3ePHUCTBIX MaTepuasioB. -
M: Heppa, 1978 1.

12. Bepgpanr H.I'., CkopoborartoBa JI.M. IlepepaboTka ¥ KauecTBO TII0JIe3HBIX
rckonaeMbix. — M.: Hegpa, 1986.- 296 c.

13. Amgoxun B.M. OcHOBbI oOoraiieHusi TI0JIe3HBIX HMCKOmaembix. T1:
O6orarturenbHbIe TIPOIiecchl: YueOHUK. M.: MI'TY, 2006 — 417 c.

14. Tlepuopnueckue n3nanus: "Oboramenue pyz”', pedeparuBHbli XypHan "T'opHoe
neno", "T'opHbIii )KypHan", "M3BecTus BbICIINMX yueOHBIX 3aBe/leHu "

B) MeToanueckye yKa3aHHs:
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https://e.lanbook.com/book/111337
https://e.lanbook.com/book/111394
https://e.lanbook.com/book/2073
http://znanium.com/catalog.php?bookinfo=501567
https://magtu.informsystema.ru/Marc.html?locale=ru

1. Heroms E.FO., IllaBakyneBa O.II. OcHOBBI oOorairieHusi I0Jie3HBIX MCKOTIAeMbIX:
VHCTpYKLMS 110 BLITIOJTHEHUIO J1ab0paTOpHBIX paboT /1t CTYJeHTOB crieljuanbHocTH 21.05.04
Bcex opm o00yuenus.— V3a-Bo MarHuroropck. roc. Texs. yH-ta uM. I'.11. Hocoga, 2016. — 40
c. — Pexxum goctyma: https://newlms.magtu.ru/course/view.php?id=75768#section-5

2. [Herogs E.}O., IlaBakyneBa O.I1. TlepepaboTka T10/Ie3HBIX HMCKOIIAeMbIX
[DnekTpoHHBIM pecypc] : mpakTukyM / MI'TY. - MaruuTtoropck : MI'TY, 2017. - 1 3/1eKTpoH.

ont. auck (CD-ROM) - Pexum pgoctymna: https:/magtu.informsystema.ru/Marc.html?
locale=ru

r) IIporpammMHoe o6ecieueHue U IHTepHeT-pecypchl:

Haunmenosanue 10 Ne norosopa CpoOK JiefiCTBHE JTULEH3UU
MS Windows 7 [-1227 ot 08.10.2018 11.10.2021
MS Office Ne 135 ot 17.09.2007 6eccpouHo
Kaspersky Endpoint Security | J-300-18 ot 21.03.2018 28.01.2020
Juisi busHeca-CTaHAaPHTHBIN
77ip cBODOO/IHO pacrpocTpaHseMoe | 6eccpoyHo
1. WVudopmaimonHass cucrema — EpauHoe OKHO JocTyma K o00Opa3oBaTenbHbIM

pecypcam. — URL: http://www.window.edu.ru.

2. HauumoHanbHasg WH(OPMALIMOHHO-aHAIUTHYeCKasi cucTeMa — POoCCUMCKUIM UH[IeKC
HayuHoro uurtrpoBanus (PUHLY). — URL: https://elibrary.ru/project risc.asp.

3. IlouckoBag
https://scholar.google.ru/.

cucremMa

Axkazmemusi  Google

(Google

Scholar). - URL:

9 MaTtepuabHO-TeXHHUECKOe obecrieueHre AUCIUTUTUHBI (MOAYIsT)

MaTepI/IaﬂbHO-TEXHI/IquKOE obecrnieuenue JUCHUIT/IMHBI BK/IFOUAeT:

Tun ¥ Ha3BaHWe ayJUTOPUU

OcHalleHre ayauToOpun

JIeKLIMOHHAs ayJUTOPHsI

My nbTuMeiuliHbIe CPe/ICTBA XPaHeHus, repefiaud 1
Tripe/icTaB/aeHUs] UHQOpMaL|U

JlabopaTopust MeXaHHUUeCKUX
WCITbITAHUM

2. JTabopaTopHast
BCTPSIXUBATEIs;

4. JlaboparopHast
BpAIIAIOIIeNCs OChIO;

8. JlTabopaTopHbIe
(oTcagouHasi ~ MalllvHa,
BHUHTOBBIE CerapaTophbl);

1. JTabopaTopHasi yCTaHOBKaA II[eKOBOU JpOOUIKHY;
yCTaHOBKa

3. JlabopaTopHast yCTaHOBKA I11apOBOI MeJTbHMIIbI;
YCTaHOBKA

5. JTabopaTopHast yCTaHOBKa MHEPLIMOHHOTO IPOX0Ta;
6. CTaHapTHBIN HabOp CHT;

7. JlabopaTopHasi IoTallMOHHAs MaIlllHa;
rpaBUTaL[MOHHbIE
KOHLIeHTpal[MOHHbIN

9. JlabopaTOpHBIY MarHUTHBIM CeTraparTop.

MeXaHHn4YeCKoro

MeJIbHUIbI C

arnraparsl
CTOJI,

Aypuropuu Jj1s
CaMOCTOSITe/TbHOM pabOThI:
KOMITbIOTEPHbIE K/IacChl;
YHTa/IbHBIE 3a/1b1 OUOIMOTEKH

YHUBEpPCUTETA

[TepcoHanbHble KoMMbIOTePHI ¢ TaketoM MS Office,
BBIXOZIOM B VIHTepHeT U C JOCTYIIOM B 3/IEKTPOHHYIO
nH(OpMaIMOHHO-06pa30BaTebHYI0 Cpesy

[Tomernienue pjig XpaHeHUsi

NIPOU/IaKTHUECKOTO JIOKyMeHTaluu, ydyeOHOro oOopyjoBaHus U yueOHO-
00CTy)KUBaHHUS yueOHOTO | HarJsiAHBIX TTOCOOHA.
000py/10BaHUs

v | llkaper  pgns

XpaHEHUA

yueOHO-MeTOJUUeCKOU
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