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Ne Pasaen Kparkoe conepxanue Ne nporokona Sin
n/n | mporpamMMmbl H3MEHEHHS/ JI0MOTHeHUS 3ace/laHus -
Kadenpoit
Kadespsl
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JUCUHIUINHDI [~
3 Ne 8 AKTyanusaims ydedHo-mMeTonueckoro u | No 2
HHPOPMALHOHHOTO oOecnievenus | ot 24.09.2019
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1 Ilean ocBoOEeHMSI AUCIMILJINHDI

emsMu ocBoeHUST AUCHUIUIMHBI «O0O0OralIeH e MOJe3HbIX UCKOIMACMBbIX) SBIISIIOTCS SIB-
JSIOTCS PA3BUTHE Y CTYACHTOB JTUYHOCTHBIX Ka4yecTB, a Takxke (hopMmupoBaHHe Tpodeccuo-
HaJbHBIX KOMIIETCHIIMH B CcOOTBeTCTBHHM ¢ TpeboBanmsimu PI'OC BO mo crnennaibHOCTH
21.05.04 T'opnoe nerno.

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

Jucuumnnmza «O0oramieHue nojae3HblX HCKOMAeMbIX» BXOIUT B 0a30BYyI0 yacTh 0yioKa
«[IpoekTHas nesTeNbHOCThY 00pa30BaTEILHON MPOTPAMMBI.

JUis u3ydeHus: JUCLUIUIMHBI HEOOXO0 UMbl 3HaHUs (YMEHMsI, BIIaJieHUs1), CPOPMHUPOBAH-
HBIE B PE3YJIbTATE U3YyUEHUS CIEIYIOIUX KYPCOB:

«Dusukay, «Marematukay, «Xumus», «MHbDOpMaTHKay, «I eomorusi».

3HaHus (YyMEHUs, BIaJIeHUs), IOJIYYEHHbIE NIPU U3YYEHUHU JaHHOW TUCIUIUIMHBI OyayT
HE00XO0UMBI JUIsl pa3pabOTKH, COBEPILIEHCTBOBAHUS TEXHOJOTHIM MOJATOTOBKU U O0OTralleHUs
MOJIE3HBIX MCKOMAEMBIX; CO3AaHUS MAJIOOTXOAHBIX U OE30TXOHBIX TEXHOJIOTHH, KOMILIEKC-
HOT'0 MCIOJIb30BaHUSI MUHEPAIBHOTO CHIPbSI, U1 aHAJIM3UPOBAHMS YCTOMUMBOCTH TEXHOJIOTH-
YECKOI0 Mpoliecca U Ka4ecTBa BBITYCKAaeMON IPOIYKIIUH.

3 Komnerenunu odyvawuerocsi, GopMupyembie B pe3yJibTaTe 0CBOCHHUS
AUCHUILIMHBI M IVIAHUPYeMbIe pPe3yJibTaThl 00yUeHust

B pe3yjibTare OCBOCHHUA AUCHUIIIIMHBI ((O6OF8.IJ.I€HI/IG IIOJIC3HBIX HCKOIIACMBIX)» O6y—
JaIOIIUICS JOJLKEH O6Ha[[aTI> CICAYIOIIUMHU KOMIICTCHIIUAMM:

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 HCKONIAeMbIX, 2 TAK:Ke MPU CTPOUTEJbCTBE U IKC-
TUIYATAIMH MOJ3EMHBIX COOPYKeHUH

3HaThb METOJIbl aHaJIN3a, 3aKOHOMEPHOCH IIOBEACHMSI U YIPABICHUS CBOMCTBAMM
TOPHBIX MIOPOJI ¥ COCTOSIHUEM MacCuBa B Mpolieccax JOObIUU U MepepadoTKU
TBEPJIBIX MOJIE3HBIX NCKOMAEMBbIX.

YMeTh BBI6I/IpaTB MCTOAbI aHaJIN3d, 3dKOHOMCPHOCHU IOBCACHUSA W YIIPABJIICHUA
CBOMCTBaAMH TFOPHBIX TOPOJ U COCTOAHUEM MACCHBA B IMPOLECCaX I[O6I)I‘~II/I u
nepepaGOTKM TBCPABIX ITOJIC3HBIX MCKOITACMBIX.

Bnanets CIIOCOOHOCTBIO BBIOMpATh METOJbI aHAIN3a, 3aKOHOMEPHOCH TOBEICHHS U
YIPABJICHUS] CBOMCTBAMU TOPHBIX MOPOJ U COCTOSHMEM MacCHBa B IpOILieC-
cax JI0OBIYM M TIEPEPabOTKH TBEPABIX MOJIE3HBIX UCKOMIAEMBIX.

IIK-4 roToBHOCTBIO OCYILIECTBJIATH TEXHUYECKOE PYKOBOACTBO FOPHbIMH M B3PbIBHBIMH
padoTaMM NMPH IKCIIYATAIIHOHHOM pa3BelKe, 100bIYe TBEPAbIX NMOJIEe3HbIX HCKOAEMBbIX,
CTPOMTEIbCTBE M IKCIJIyaTAllUM MOA3eMHbIX 00bEKTOB, HENMOCPEACTBEHHO YNPABJIATH
NpPoueccaMy Ha NPOM3BOICTBEHHBIX 00bEKTOB

3HaTh OCHOBHBIE MOHATHUSI METO/IOB, CIOCOOOB M CPEJCTB MOJYUEHUS ChIPbsl U KOH-
LIEHTPATOB NPHU MepepabOTKH MOJIE3HBIX HCKOMAEMBIX

YmMmeth BBIOMPATh TEXHOJIOTHIO MPOU3BOJICTBA PadOT MO 0OOTAIIEHUIO MOJIE3HBIX UC-
KOIIAEMBbIX, IPUMEHATh CIIOCOOBI ¥ CPEICTBA /ISl MOTY4YEHUS] KOHIUIIMOHHBIX
KOHIIEHTPaTOB

Brnaners CIIOCOOHOCTBIO BBIOMpATh U PAaCCUMTHIBATh OCHOBHBIE TEXHOJIOTMYECKHE Ma-
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CTpyKTypHBI
3JEMEHT [TnanupyemMble pe3ynbTaThl 00yUCHHS

KOMIICTCHI UM

pameTpbl 3PPEKTHBHOTO U IKOJOTHUECKU OE30IaCHOTO TPOHU3BOJICTBA paboT
1o mepepadoTKe M 0OOTAIICHUI0O MHUHEPAILHOTO CBHIPbS HA OCHOBE 3HAHMMI
MPHUHIUIOB ()IOTAIIMOHHOTO MPOSKTUPOBAHMS TEXHOJIOTHYECKUX CXeM 000-
raTUTEIBHOTO IMPOM3BOJCTBA M BBIOOpAa OCHOBHOTO M BCIIOMOTATEIBHOTO
000raTUTEIIBHOTO 000PYIOBAHUS

ITK-5 roToBHOCTHI0 IEMOHCTPUPOBATH HABBIKH Pa3padoTKH IVIAHOB MePONPHUATHIA 110
CHHKEHMIO TEXHOTeHHONM HArPY3KHU NPOM3BOACTBA HA OKPY/KAIOLLYI0 CPeAy NPH IKC-
IUIyaTallMOHHOM pa3Be/iKe, 100bIYe U MepepadoTKe TBEPAbIX MOJIE3HbIX HCKONAEMBbIX, a
TaKsKe IPU CTPOUTEJILCTBE U IKCILIYATALUH

3HaTh Hay4YHbIE METObl 1 MEPOIPUATHUS 110 CHUKEHUIO TEXHOT€HHOM Harpy3KHu 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-
4ye U nepepaboTKe TBEPABIX MOJIE3HBIX NCKOMAEMBbIX

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 roT0BHOCTBHI0 ONIEPATHBHO YCTPAHATH HAPYLIEHUS NIPOU3BOJACTBEHHBIX NpoIec-
COB, BECTH NIEPBUYHBIN yUeT BHINOJIHAEMbIX Pa00T, AaHAJIM3HPOBATH ONlePATUBHbIE U
TeKyllie N0KAa3aTeJ I POU3BOJACTBA, 000CHOBBIBATDH MPe/IJI0KeHH s 110 COBEPIIEHCTBO-
BAHMIO OPraHM3allM NPOU3BOICTBA

3HaTh OCHOBHbBIE TEHJICHIINM Pa3BUTHS IPOU3BOJICTBEHHBIX IIPOLECCOB, TOKA3aTENIH
ITPOU3BOJICTBA

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

Brnanets TEHJCHIMSIMH Pa3BUTHUS IPOU3BOJICTBEHHBIX NIPOLIECCOB, TOKA3aTENN IIPOU3-
BOJICTBA B NNPO(heCCUOHANBHOMN 1€ATEIbHOCTU

ITK-19 roroBHOCTBIO K pa3padoTke NPOEKTHHIX MHHOBALMOHHBIX PeLIeHHH 10 IKCILTY a-
TallMOHHOM pa3BenKe, 100bI4e, MepepadoTKe TBEPABbIX MOJE3HbIX HCKONAEMbIX, CTPOH-
TeJbCTBY M KCILIYaTAIlUM N0J3eMHbIX 00bEKTOB

3HaThb OCHOBHBIC TCHACHINU PAa3BUTHA HHHOBALIMOHHBIX peH_IeHI/Iﬁ Io HepepaGOTKe
TBECPABIX MOJIC3HBIX MCKOITACMbIX

YMeThb IMPUMEHATHb U3YYCHHBIC TCHACHIWH Pa3BUTHA HHHOBAIIMOHHBIX peHIeHI/Iﬁ 10
Hepepa60TKe TBCPABIX ITOJIC3HBIX NCKOITACMBIX

BJ'Ia}IeTB TCHACHIUAMU pa3BUTUA HHHOBAIIMOHHBIX peH_IeHI/Iﬁ Io nepepa60TI<e TBEP-
ABbIX ITOJIC3HBIX MCKOIIaCMbIX




4 CTpyKTYpa M coiepKaHue AUCHUILIMHBI

OO01mmas TpyI0eMKOCTh TUCHUILINHBI cocTaBiseT 3eauauibl 108 gacos:

— KOHTakTHas pabota — 15,2 akas. yacos:
aymuTopHas pabora —12 aka. 4acos,
BHEayJIUTOpHas pabora — 3,2 akaJi. 4acoB;

— camMocTosTeIpHas padora — 84,1 akan. Jaca;

— TMOJATOTOBKA K dK3aMeHy — 8,7 akaJl. yacos.
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1. Beenenue i 0,5 10,4 OIIK-9
1.1. Conep:xaHue AUCIUIUIMHBI, €€ 3a]a4K. 3HAYCHUE U POJIb o0orale- I1IK-4
HUS IPH UCIOJI30BAHNH PA3JIMUHBIX MOJIE3HBIX MCKOMAEMbIX o . I1K-5
3y4eHUE OCHOBHOM
1.2. Knaccuduxanus npoieccoB JijIsi 000TaIleHust MOJE3HbIX HCKOMae- ya . [1K-12
U JIOTIOJIHUTENILHON
MBIX K I1K-19
JUTEPATYPHI TIO JAHC- OHTpOJIbHAS
1.3. Onepanun, uukisl, ctaauid. OneHka 3p¢peKTHBHOCTH MPOLIECCOB LII/II'IJ'II;/IHeypKOHCHeKTa ap60Ta
o0oramieHust 1 KOMIIEKCHOCTH HCIOJIb30BaHUS CHIPbSI f— ’ P
1.4. IlponykTsl 1 oka3aTenu oboramieHus. MarepuanbHbIi OajgaHc 1Mo '
TBEPJIOMY, METAJLTY, BOJIE B TEXHOJOTHYECKUX CXeMax 00oralieHus pya
1.5. IloHATHE O KOJMYECTBEHHBIX XapPAKTEPUCTHKAX BEIIECTBEHHOTO CO-
CTaBa MUHEPAJILHOTO ChIPbsl U MPOAYKTOB 00OTaIeHUs
HToro no pazneny 0,5 10,4
2. I'panynoMeTpuyecKHii cocTaB Il 0,5 Wzyuenne ocHoBHoM | Konrtponbhas |OIIK-9
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2.1. I'panynomeTpudeckuii cocTaB pyA U MPOIYKTOB OOOTaIEHUS, Me- 15 Y JIONIOJIHUTEIBHON pabota [1K-4
TOJIBI €TO ONPEICIICHUS JIATEPATYPHI IO AUC- [IK-5
2.2. CuroBblii ananus. llkana xinaccudukanum, MOAYNb IIKadbl Kiac- LUIUIMHE, KOHCIIEKTa [1IK-12
cuuKanuu JICKIIUH. I1K-19
2.3. O6paboTKa pe3yabTaTOB IPaHyIOMETPUUYECKOTO aHATH3a U 110-
CTPOCHHUE XapPAKTEPUCTUK KPYITHOCTH
HTtoro no pazneny 0,5 15
3. [ToArOTOBUTEIILHBIE POIIECCHI 11 2 2 20 OIIK-9
3.1. I'poxouenue. Haznauenue npouecca N3yueHue oCHOBHOM [1K-4
U JTIOMTOJTHUTEIbHOU ITK-5
3.2. DpdexTuBHOCTH TPOXOUEHHUS, KITaCCU(PUKAIHS U KOHCTPYKIIHH TPO- JUTEPATYPHI 110 AUC- IK-12
XOTOB LUIUIMHE, KOHCIIEKTA I1K-19

JIEKITUN.

3.3. IpoGnenue. Haznauenue qpobiaeHus, CTeneHb IpooIeHHs

3.4. Knaccudukarus 1 KOHCTPYKIIUU APOOHIIOK IS KPYITHOTO, CpEIHE-
T'0 ¥ MEJIKOTO JpoOsIeHus

3.5. KpymHOCTB, 10 KOTOPO HEOOXOIUMO IPOOUTH CHIphE Tmepes 000-
ramenueM. Cxembl IpoOIeHUS

N3yueHue oCHOBHOM
M JTOIOJHUTEIHHOMN
JUTEPaTyphl 110 JUC-
OUILTMHE, KOHCIIEKTa
JIEKIHIA.

3.6. U3menbueHune. 3akOHOMEPHOCTH MpoOIecca U3MEbYSHUS

3.7. Knaccuduranms pazMoisHOTO 000pymoBaHus. CXeMbl H3MeETbye-
HUSI

N3ydyeHne 0CHOBHOM
Y JTONTOJTHUTEIbHOU

3amura 1abopa-

TOPHOI paboTHI
Kontponbnas
pabota
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3.8. T'ugpaBnuyeckas kiaccu(uUKalys U €€ polib B TEXHOJIOTHMUECKUX JUTEepaTypsl MO JTUC-
cxemax ¢(abpuk. 3aKOHOMEPHOCTH CBOOOIHOTO M CTECHEHHOTO MMaICHUS [UTUTUHE, KOHCIIEKTa
yactull. OCHOBHbIE MPUHIUIIBI KJIAaCCU(PUKALIUN JCKIUH.
3.9. KoHCTpyKMM MEXaHWYECKHX Kiaccu(UKaTopoB, 00JIacTh UX TPH-
MEHEHUS
3.10. KoHCTpyKIIMHU ¥ IPUHIMI JEHCTBUS THIPOLUKIOHOB
Hroro no pazneny 2 2 20
4. OCHOBHBIE TTPOIECCHI i 2 4 18,7 OIIK-9
4.1. I'paBuTaninoHHOE 00OTAIIEHUE TIOJIE3HBIX UCKOMAeMbIX. TeopeTrye- . I1IK-4
H3ydyeHue oCHOBHOM
cKkre ocHOBBI. CKOpOCTh MajieHusi, Kod(h(HUIIMEeHT paBHONATAEeMOCTH . ITK-5
U IONOJTHUTENIbHOM
4.2. Tlpouecchl TPaBUTAIMOHHOTO OOOTAllleHUS: TMPOMBIBKA, OTCAJKa, HTEDATYDBL TT0 TG IK-12
KOHIIGHTpAIlUsS Ha CTOJIaX, 00OralieHne Ha MUTI03aX U kKeloOax, BUHTO- patyp I1K-19

BBIX CCIIapaTOpax, O60FaH_[eHI/Ie B TAKCIIBIX CYCIICH3UAX

4.3. CyuiHocTh NpoIeccoB, KOHCTPYKTUBHBIE M TEXHOJIOTHMYECKHUE Hapa-
METpBI alapaToB ¥ MAIIMH, IPAKTHUKA UX IPUMEHEHUS

LUILIMHE, KOHCIIEKTa
JIEKIIHN.

4.4. MarnutHoe oboramenue. TeopeTHYecKne OCHOBBI. MarHUTHBIC
CBOMCTBAa MUHEPAJIOB, MATHUTHBIE TIOJIS CEMAPAaTOPOB

4.5. O6opynoBaHue IJIi MArHUTHOTO 00OTAIICHHsI: CEenapaTop s
CHJIBHO ¥ cTaOOMarHUTHBIX PYA; CyXH€ U MOKpPbIE MAaTHUTHBIE Cemapa-
TOPBI

4.6. Dnekrpuueckoe odoraieHre. OuU3nyeckre 0OCHOBHI MPOIEcca, Mo -
rOTOBKA MaTepHasia K 3JCKTPUIECKOM cernaparuu

N3ydyeHue oCHOBHOM
M JTOIOJHUTEIHHOMN
JUTEPaTyphl 110 JUC-
OUILIMHE, KOHCIIEKTa
JICKITUH.

3amura nabopa-
TOPHOU pabOTHI
Kontponbnas
pabota




AynutopHas

=
N E
pabora 3 =
an ~—~ = o
(B akaj. ya- z % DopMBbI TEKYIIETO g 2
Q o]
S Bu KOHTPOJIA yCIIe- 9}
Pasznen/ Tema 2 cax) EE g A 5 pOJIA y % E
> 3\ .| caMOCTOSATENLHON | BAEMOCTH M MPO- &5
JTUCLUIUIMHBI & o 28 g - =2
= = Q& ¢ paboThI MEKYTOYHOM o
2 %
5 o =\ = ® aTTecTaluu = 3
5 €5|8 2 S5
= 5 OE ~ 2
3 o
4.7. Knaccudukanus 3JeKTpUYECKUX CENapaTopoB, UX KOHCTPYKTUBHBIE
Y TEXHOJIOTMYECKHE MapaMeTphl
4.8. CriermasibHble METO/IbI TOATOTOBKU U 000TaIlleHUs Py
4.9. Pynopaz6opka: oboraiieHue no TpeHuto, hopme, BeTy, GuoTorpa-
BUTAIMS; O0XKHT py[I; H30UpaTeIbHOE IpOOIIeHHE, U3MEIIbYCHNE, XUMHU-
4yecKoe oboraiieHue
4.10. ®dnoraunonHoe oboramenue. TeopeTuueckrue ocHOBbI. KnHeTuka
¢bnoTauun Nzydenmne ocHOBHOM
4.11. ®dnoTalMOHHBIE PEareHThl, UX KilacCU(UKAIUs, Ha3HAYCHUE U Me- U JOIIOJIHUTEIHLHON
XaHU3M JefcTBUs auTeparypsl o auc- |KoHTpoibHas
4.12. ®noTallMOHHBIE MALIMHBL, HX KIACCU(QHUKALNA, KOHCTPYKIHA LUILINHE, KOHCIIEKTa | paboTa
JIEKIIAM.
4.13. IIpakTiKa NpUMEHEHUsI MAIlIUH Pa3INYHbIX TUIOB (MEXaHUYECKUE,
THEBMOMEXaHNYECKHE, KOJIOHHBIE U Jp.). CXeMbl M peKUMBbI (IIoTauu
Hroro no pasneny 2 4 18,7
5. O6e3BOKHMBaHKNE U ONPOOOBaHHE Il 0,5 10 |M3ydeHue OCHOBHOI OIIK-9
5.1. Ob6e3BoxuBanue. Ha3HaueHue omepauuil 00€3BOKMBAHUS M HX U JOTIOJIHUTENbHON [1K-4
KJIaccuuKarms muteparypsl 1o auc- | Kontpomenas |TIK-5
5.3. OmpoboBaHue U KOHTPOJIb HAa 000oraTUTENbHbIX (adpukax. Tunsl u LUILUINHE, KOHCIIEKTa pabora [1K-12
HazHayeHue npood JEKIUH. I1K-19
Hroro no pazneny 0,5 10
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6. O0mue cBeneHus 00 000raTUTENLHO-TEXHOJIOTHYECKOH CUCTEME 11 0,5 10 OIIK-9
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5 Oopa3oBaresibHbIC U HH(POPMALIMOHHBIE TEXHOJIOTHH

B npouecce npenopaBaHus IUCHMILIMHBI ««OOorameHle MOJE3HbIX HCKOMAEMBIX»)»
IIPUMEHSIIOTCS pa3JIM4HbIE BUJIbI 00pa30BaTEIbHbIX TEXHOJIOTHI.

JIeKLIMOHHBIN MaTepuasl 3aKkperuisieTcss B XxoJe Ja0opaTOpHBIX pabOT, Ha KOTOPBIX
BBINIOJIHAIOTCS TPYNIOBBIE WM WHAUBUAYAJIbHbIE 3aJaHus 10 mpoiaeHHou Tteme. [lpu
IPOBEIEHUN Ja0OpaTOPHBIX 3aHATUH MCIIOJIB3YETCS METOJ KOHTEKCTHOro OO0yd4eHus,
KOTOPBIH II03BOJISIET YCBOUTh MaTepHall IIyTEM BBISIBJICHMSI CBA3EH MEX1Yy KOHKPETHBIM
3HAHUEM U €T0 IPUMEHEHHUEM.

[lepenaua HEOOXOOUMBIX TEOPETUYECKHX 3HAHWKA W (OPMHPOBAHHWE OCHOBHBIX
IpPEeICTaBICHUHN 0 KypCy IPOMCXOIUT € UCIIOJIb30BAaHUEM MYJIbTUMEAUHHOT0 000py10BaHHUS.

1. TpagunuoHHbIe 00pa3oBaTe/IbHbIE TEXHOJIOTMH OPUEHTUPYIOTCS HAa OpraHU3alUIo
00pa30BaTeILHOrO IpoIiecca, MPEANOoIarallyo IpsAMYy0 TPaHCIALUIO 3HaHUH OT Ipenoja-
BaTeNsl K CTYJACHTY (IPEUMYILIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UIUIFOCTPATUBHBIX METO-
J0B 00y4eHus1). YueOHasi AeATeNbHOCTh CTY/EHTa HOCUT B TaKUX YCJIOBUSX, KaK MpaBHIIO,
PENpPONYKTUBHBIN XapakTep.

@DopMbl yUeOHBIX 32aHATHIA € HCIOJIb30BAHMEM TPAAUINOHHBIX TEXHOJIOTHH:

WNupopmaninoHHasi JeKLKs — MOCIEI0BaTEIbHOE U3JI0KEHUE MaTepualia B JUCLUILIN-
HApHOW JIOTHKE, OCYILECTBIIIEMOE MPEUMYIIECTBEHHO BepOaIbHBIMH CPEACTBaMHU (MOHOJIOT
npernojaBaTes).

Cemunap — Oecenia npenojgasarelsis U CTYAEHTOB, OOCYXJI€HUE 3apaHee MOATrOTOBIIEH-
HBIX COOOIIEHHIA TIO0 KaXJJOMY BOTPOCY IUIaHA 3aHATHS C €JUHBIM JUIS BCEX MEPEUYHEM PEKO-
MEHJIyeMO 0053aTeNbHOM U JONOIHUTEIBHON JIUTEPaTyPhl.

[TpakTHueckoe 3aHsATUE, MOCBALIEHHOE OCBOEHUIO KOHKPETHBIX YMEHHUI U HAaBBIKOB 110
IIPEUI0KEHHOMY AJITOPUTMY.

2. TexHoJI0ruU MPOOJIEeMHOT0 00y4eHHsI — OpraHu3aIs 00pa30BaTeIHLHOTO MpoIecca,
KOTOpasl IpeAroiaraeT MOCTAaHOBKY MPOOJEMHBIX BOIPOCOB, CO3/1aHUE y4EOHBIX MpoOIeM-
HBIX CUTYalUi 7151 CTUMYJIMPOBAHUS aKTUBHOM MTO3HABATEIIbHOM 1€ATEIbHOCTH CTYAECHTOB.

®opMbl y4eOHBIX 3aHATHI C HCIOJL30BAHMEM TEXHOJOTHH NMPOOIEeMHOro odyve-
HUA:

[TpobnemHass jekuMs — U3JI0XKEHUE MaTepuaia, IMpearnojararomiee MOCTaHOBKY Mpo-
OJIEMHBIX U JUCKYCCHOHHBIX BOIPOCOB, OCBELIEHUE PA3JIMYHBIX HAYYHBIX MOJXO/J0B, aBTOP-
CKH€ KOMMEHTapHH, CBSI3aHHBIE C Pa3JIMYHBIMM MOJEIISIMH MHTEPIPETALUU U3y4aeMOIro Ma-
Tepuana.

Jlexuust «BABOEeM» (OMHApHAs JIEKIMs) — U3JIOKEHHE MaTepuasia B (opMe Juaioruye-
CKOro oOlIeHHs ABYX MpernoiaBarenei (HampuMep, peKOHCTPYKIIMS 1uajiora npeacTaBuTeneit
Pa3IMYHBIX HAYYHBIX IIKOJ, «yYE€HOTO» U «IIPaKTHKa» U T.I1.).

[TpakTueckoe 3aHsATHE B (POpMe MpakTHKymMa — OpraHuzanus y4eOHO#l paOoThl, Ha-
IpaBJeHHas Ha pelleHHe KOMIUIEKCHOW y4yeOHO-TIO03HaBaTeIbHOM 3ajaud, TpeOyromend or
CTYyJEHTa IPUMEHEHHS] KaK HayYHO-TEOPETUUECKUX 3HAHUMN, TaK U MPAKTUYECKUX HABBIKOB.

[TpakTyeckoe 3aHsATHE HAa OCHOBE Kelc-MeTo/a — 00yuyeHHe B KOHTEKCTE MOJeNupye-
MOM CHUTyallMM, BOCIIPOM3BOJSIIECH pealibHbIe YCIOBUS HAaydyHOM, MPOU3BOICTBEHHOM, 00111e-
CTBEHHOM aesaTenbHOCTH. OOyuaronmecs: JOHKHBI MPOAHAIU3UPOBATE CUTYAIHIO, pa3o0paTh-
csl B CyTH npoOjeM, MPpeasIOKUTh BO3MOXKHBIE PEllIeHUs] U BbIOpaTh Jiyuniee u3 Hux. Keico
0a3upyroTcs Ha peasbHOM (PaKTHUECKOM MaTepuaie WU ke MpUOIMKEHBl K pealbHOU CH-
TyaluH.

3. ArpoBble TeXHOJIOTHHM — OpraHu3aLus 00pa30BaTeNLHOIO MpoIlecca, OCHOBAHHAS Ha
PEKOHCTPYKIIMH MOJIeNiel TOBEe/IEHUsI B paMKaX MPeJIOKEHHBIX CIIEHAPHBIX YCIOBUH.

®opMblI Y4eOHBIX 3aHATHI € HCIOJIb30BAHNEM MTPOBBIX TEXHOJIOTHIA:

YuebHas urpa — hopmMa BOCCO3/IaHUsI TPEAMETHOTO U COIIMAIBHOTO COACPKAHUS OYyIy-
el mpoecCHOHATBHON AEATENILHOCTH CIELUANNCTA, MOJICIMPOBAHUS TAKHX CHCTEM OTHO-
LICHUH, KOTOPBIE XapaKTEPHBI AJI 3TOU ACATEIbHOCTH KaK LIEJIOTO.



JlenoBas urpa — MOAEIMPOBAHUE PA3IUYHBIX CUTYallMi, CBS3aHHBIX C BBIPAOOTKOW U
INPUHATHEM COBMECTHBIX PEIICHUH, 00CYXIEHHUEM BOIPOCOB B PEKUME «MO3IOBOTO HITYp-
May, peKOHCTPYKLHUEH (PyHKIIMOHAIBHOTO B3aUMO/ICHCTBHS B KOJIJICKTHBE U T.I1.

PoneBas urpa — uMuTanusa WIM peKOHCTPYKLKS MOJENeil poeBOro NoBeJCHUs B IIpel-
JIO’)KEHHBIX CLIEHAPHBIX YCIOBHUSX.

4. TexHOJIOrMU MIPOEKTHOI0 00y4eHHus — OpraHu3anus oopa3oBaTeIbHOIO Ipolecca B
COOTBETCTBUH C aJTOPUTMOM IIOATAITHOTO PEIHICHUs MPOOJIEMHON 3aJa4Yd WM BBIOJHEHHUS
yueOHoro 3anaHus. IIpoekT mpeamnosnaraer COBMECTHYIO y4eOHO-IIO3HABATEIbHYIO JESTENb-
HOCTb TPYIIIBI CTYACHTOB, HAIIPABJICHHYIO Ha BEIPAOOTKY KOHIICTIIINHY, YCTAHOBJICHUE 1IeTIeH 1
3a7a4, (POPMYJIUPOBKY OKUAAEMBIX PE3YyJIbTATOB, ONpPEICIICHUE NPUHIUIIOB U METOAUK pe-
LIEHUs] IOCTaBJIIEHHBIX 3aJ1a4, [JIJAHUPOBAHUE XOAa pabOThl, MOMCK AOCTYIHBIX MU ONTHMAaJIb-
HBIX PECYPCOB, [TOITAMHYIO PEANN3ALUIO IUIaHa pabOoThl, IPE3EHTALMIO PE3yIbTaTOB pabOTHI.

OcHOBHBIE THIIBI IPOEKTOB:

HccnenoBaTenbCKuil MPOEKT — CTPYKTypa npubiImxkeHa K popMaTy HaydHOTO HCCIe10-
BaHU (I0Ka3aTENBCTBO aKTYaJIbHOCTH TEMBI, OIIpEIeIeHue HAyYHOH MPOOIeMbl, IPeMETa U
00BbEKTa HCCIENOBAaHUs, LieJed M 3aJad, METOAOB, MCTOYHUKOB, BBIJABM)KEHHE THUIOTE3BI,
0000111eHNE Pe3yabTaTOB, BEIBOJIBI, 0003HAYEHNE HOBBIX MPOOIEM).

TBopueckuil MpPOEKT, KaKk NpPaBUIIO, HE MMEET AETalbHO NPOPaOOTaHHOM CTPYKTYpHI;
yueOHO-T03HABATENbHAS JIEATENbHOCTh CTYAEHTOB OCYIIECTBIIIETCS B paMKax pPaMOYHOIO
3aJlaHus, TOYMHAACH JIOTUKE U MHTEpecaM yYacTHUKOB IPOEKTA, )KaHPY KOHEYHOI'O Pe3yllib-
tata (ra3era, prIbM, IPa3IHUK, U3IaHUE, SKCKYPCHUS U T.I1.).

HMHpopMalnOHHBIM NPOEKT — yueOHO-1103HaBaTeIbHAasl AEATENbHOCTD C IPKO BBIPa)KEH-
HOU IBPUCTHUYECKOH HANPABICHHOCTHIO (ITOUCK, OTOOP M CHCTeMAaTh3alus HHPOpMaIuH O Ka-
KOM-TO OOBEKTEe, 03HAKOMJICHHE YYaCTHHUKOB IPOEKTa ¢ 3TOH MHpOpMaluel, ee aHanu3 U
00o01mIeHne ISt IPe3eHTAIH 00Jiee IIMPOKOH ayAUTOPHUH).

5. IHTepakTHBHBbIE TEXHOJOITHHM — OpraHU3alUs 00pa3oBaTEILHOIO Mpolecca, KOTo-
pas mpeanoiaraeT akTUBHOE U HEJIMHEHHOE B3aUMOJIEHCTBHE BCEX YYAaCTHUKOB, JOCTH)KEHUE
Ha 3TOHM OCHOBE JINYHOCTHO 3HAUYMMOTIO JUIsi HUX 0Opa3oBaTesbHOro pe3yibTara. Hapsay co
CHEHaIN3UPOBAHHBIMU TEXHOJOTUSIMHU TAKOT'O PO/a MPUHIUI UHTEPAKTUBHOCTH MPOCIIEKHU-
BaeTcsd B OOJBIIMHCTBE COBPEMEHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH. MHTEepakTHMBHOCTH
M0JIpa3yMeBaeT CyObeKT-CyObEeKTHbBIE OTHOIIEHUS B X0J1e 00pa30BaTeNbHOrO Mpoliecca U, Kak
cieAcTBHE, (OPMHUPOBAHUE caMOpa3BUBAIOIIEHCS HHPOPMALIMOHHO-PECYPCHON CPEIbl.

®opmbl y4eOHBIX 3aHAATHI € MCIOJIb30BAaHHEM CHENHMAJIN3MPOBAHHBIX MHTEPaK-
THBHBIX TEXHOJIOTHIi:

Jlexuusi «oOpaTHOW CBSA3M» — JEKUUS—TIPOBOKAIMS (M3JI0KEHHUE MaTepualla ¢ 3apaHee
3allJJaHUPOBaHHBIMU ~ OLIMOKaMM),  JieKuus-Oecena,  JEKIMS-JUCKYCCHs,  JIEKLUS-
MpecCKOH(pepeHIIns.

CemuHap-1ucKyccusi — KOJUIEKTUBHOE OOCYXJIE€HHE KaKOro-JInbo CIIOpPHOTO BOIPOCa,
npo0JsieMbl, BBISIBIEHHE MHEHUU B Tpymie (MeXIpyNnmoBOH IUaNIOT, TUCKYCCHsI KaK CIOp-
JIAAJIOT).

6. UndopMannoHHO-KOMMYHHKAIIMOHHBbIE 00pa3oBaTe/ibHbIEe TEXHOJIOTHH — Opra-
HU3aIMs 00pa3oBaTENIbHOTO Mpollecca, OCHOBAaHHAs Ha MPUMEHEHUH CIEIaTU3UPOBAHHbBIX
MPOrPaMMHBIX CPeJl M TEXHUUYECKUX CPEJCTB paboThl ¢ MH(OpMAaLIUEH.

@opMbl yU4eOHBIX 3aHATHH C MCIOJIB30BaHMEM HH()OPMAIMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTHIL:

Jlexuus-Buzyanu3anusi — HM3JI0KEHUE COACPKAHUS CONPOBOXKIAETCS IpPE3eHTalUen
(eMoHcTpaleil yueOHbIX MaTepHalioB, IPEICTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX CHCTEMAX,
B T.4. WUTIOCTPATUBHBIX, TPAQUUECKUX, ayAHO- U BUIEOMATEPHATIOB).

6 YueOHO-MeTOAMUYECKOE OOecTIeueHHe CAMOCTOSITeIbHOH PadoThl 00y4ar0 U XCS

[To mucuunmmuae «OOorameHue MoNe3HbIX NCKOMAEMBIX» MPEIyCMOTPEHA ayIUTOpHAs
Y BHEAyJAUTOPHAsI CAMOCTOSITEIbHAs paboTa 00yJarOIIMXCs.
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CamocTtosTenpHas paboTa CTYJEHTOB IMOCTPOSHA TaKUM 00pa3oM, 4To B mporecce pabdo-
ThI CTYJEHTBI 3aKPEIUIAIOT 3HAHUS, MOTYYECHHbIE B IIPOLIECCE TEOPETUUECKOr0 O0yUeHUs, TEM
cambIM (DOPMHPYIOT MPOPECCHOHATBHBIE YMEHUS U HABBIKH.

B nporecce u3yueHus: JUCHUILIMHBI OCYIIECTBIISETCS TEKYIUN U MEPUOTUNIECKUI KOH-
TPOJIb 32 pe3yJbTaTaMU OCBOSHHs Y4eOHOTr0O Kypca. TeKyImii KOHTPOJIb OCYIECTBIISETCS He-
MOCPEACTBEHHO B MPOLIECCE YCBOCHUS, 3aKpeIlIeHHsI, 0000IIEeHNS U CUCTeMaTH3alluu 3HAHUH,
YMCHH, BIIQJICHUS HABBIKAMH M TIO3BOJISET OMEPATHBHO IUArHOCTHUPOBATH U KOPPEKTHUPO-
BaTh, COBEPIICHCTBOBATh 3HAHUS, YMEHHUS U BIIaJICHHE HAaBBIKAMHU CTYJIEHTOB, 00ecreyrBaeT
CTUMYJIHPOBAHUE W MOTHBAIUIO UX JEATCIHHOCTH Ha KaXJIOM 3aHATHHU. TeKyIIHid KOHTPOIb
OCYIIECTBIIsICTCS B JopMe YCTHOTO orpoca (codeceoBaHus).

[lepuoanyeckuii KOHTPOJIb IENb KOTOPOro 00OOIIEHWE W CUCTeMAaTH3alus 3HAHWM,
npoBepka 3((HEKTUBHOCTH YCBOEHUS CTYIEHTaAMH OIPEIeIEHHOT0, IOTHYECKH 3aBEPIICHHOTO
coJiepKaHusl y4eOHOro MaTepuaja OCYILECTBIACTCS B (OpMe 3amuThl Ja0OpaTOPHBIX, KOH-
TPOJBHBIX PadoT.

OI_IGHO‘IHBIG cpeacTBa i IPOBCACHUS TeKymeﬁ aTTeCTallun

Tecmut 0na camonposepku:
Bapuanm Ne 1.

1. Yto Ha3bIBaeTCHa 000raleHueM MOJIe3HbIX HCKOMAEMBIX?

1. D3To mporecchl XUMUIECKOTO Pa3AeiiCHUs MUHEPAJIOB.

2. DTO MPOLECChl MEXaHUYECKOTO pa3feNieHus MUHEpaIoB 0e3 U3MEHEHUs XUMUYECKO-
IO COCTaBa ChIPbS.

3. DTO OKHCIUTENbHO-BOCCTAHOBUTENBHBIE MMPOLIECCHI 32 CYET YACTHYHOTO MJIU MOJHOTO
Mepexo/1a AJIEKTPOHOB OT OJHUX aTOMOB K JIPYTUM.

4. JT0 mpolecchl U3MEHEHUS CTPYKTYPhI, MUHEPATbHOTO, 2 HHOT/IA U XUMHUYECKOTO CO-
CTaBa FOPHBIX IMOPOJI B 36MHOM KOpE.

2. KonuenTpaTom Ha3bIBaeTcs ...

1. IpoayKT, B KOTOPOM MAaccoBas JIOJIsS MOJIE3HOTO KOMIIOHEHTa 3HAYMTEIHHO BEHIIIIE,
YeM B UCXOJIHOU pYJE;

2. IPOJIYKT, B KOTOPOM MaccoOBasl JIOJIs TIOJIE3HOTO KOMITOHEHTA HIDKE, YeM B MCXOJTHOM
pyne,

3. MPOJIYKT, B KOTOPOM MaccoBasi JOJIs MTOJIG3HOTO KOMITOHEHTA BBIIIIE, YEM B HCXOTHOM
pyIe, HO HIKe, 4YeM B KOHIIEHTpaTe;

4. IPOYKT, B KOTOPBIH BBIJEIISICTCS OOJBINAS YaCTh MHHEPAJIOB BMEIIAOIICH TTOPOJIBI 1
BPEIHBIX MTPUMECEH.

3. Cxema 1enu annapaToB NMOKa3bIBaeT...

1. mepeueHb W MOCIEIOBATEIHLHOCTh TEXHOJOTUYECKHUX IMPOIIECCOB U OMepaIuil, KOTo-
PBIM TOJIBEPTaeTCsl MOJIE3HOE UCKOMaeMOg;

2. KOJIMYECTBEHHBIE TTOKA3aTeNN 000TaIEHUS TSl KaXKI0HM onepaivu U IpoayKTa;

3. KOJIMYECTBO BOJIBI, OOABIsIEMOE B OIpeJIeIICHHBIC OIEpPaIlMH U IMPOJIYKTHI o0orarie-
HUS,

4. IyTH CIIEJIOBAaHUS TTOJIE3HOTO MCKOIMAEMOT0 W MPOIYKTOB OOOTAIIECHUS C YCIOBHBIM
M300pakeHHe armaparos.

4. CteneHb KOHLEHTPALMHU OKA3bIBAET:

1. Bo ckonbKO pa3 Macca KOHIIEHTpaTa MEHBIIIE MACcChl ChIPhs, U3 KOTOPOTO OH TMONY-
YeH,

2. Bo ckomnbko pa3z maccoBasi J0Jsl KOMIIOHEHTa B KOHIIEHTpaTe OOJbIe MaCCOBOM J10JIH
ATOr0 KOMITOHEHTa B UCXOIHOU PYJIE;

3. Kakas most IeHHOTO KOMITOHEHTA Tepeliyia B XBOCTHI,

4. CteneHb NpUOJIMIKEHUS PEATHHOTO MpoIecca 000TalmeHusl K UaeaTbHOMY.

5. UTo noka3biBaeT BHIMYKJIasl XaPAKTEPUCTHKA KPYNHOCTH MO IJIIOCY ?
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1. B pobe mpeobiiagatoT KpymHbIie 3epHa.

2. B mpo6e nmpeobiianaroT Menkue 3epHa.

3. B ipobe paBHOMEpHO pacrpeaeieHbl KPYIHbIE U MEIKUE 3epHa.

4. B npo6e npeodI1aiatoT MijIaMbl.

6. KakoBo Ha3HauyeHHe ONepaAl MPeIBAPUTEIHLHOI0 TPOX0YEHHS B CXeMax pPyao-
MOATOTOBKH?

1. JIns KOHTPOJISt KPYITHOCTH JPOOIEHOTO MPOIYKTA.

2. JIns mosrydeHusi TOBAPHOTO MPOJIYKTa 3aJaHHOM KPYITHOCTH.

3. Ay pa3geneHus 4acTull, IMEIOIINUX Pa3Indusl B TBEPAOCTH WK (hOpME KYCKOB.

4.]1ns1 oTHIeNeHHs TOTOBOIO MO KPYIMHOCTU MPOAYKTa OT UCXOJIHOTO MaTepuaia, mocTy-
MAKoILEro Ha IpoOJeHue.

7. 1 rpoxoyeHHsi KPYMHOKYCKOBOI0 MaTepuajia NMpeMMyllecTBEHHO MCHOJb3Y-
0TCH...

1. KOJIOCHUKOBBIE PEIIETKH.

2. JIUCTOBBIC PEIIETA.

3. IPOBOJIOYHBIE CETKHU.

4. TyroBbIE CUTA.

8. IIpu xkakoMm ycs10BMH 3¢ (PeKTUBHOCTH IPOXOYEHHS PABHA HYJIIO?

1. Coneprxanue oTceBaeMoOro Kjiacca KpynmHOCTU B UCXOJHOU pyJie paBHO COJAEPKAHUIO
0TCEBAEMOT0 KJlacca B HAJPEUIETHOM MPOAYKTE.

2. ConepxaHue OTCEBAEMOTO KJIacca KPYMHOCTH B HAJIPEIIETHOM MPOJYKTE PaBHO HY-
JI1O.

3. ConeprxaHue OTCEBAEMOT0 KJlacca KPYITHOCTH B UCXOHOU pyzae paBHO 100%.

4. ConepxaHue OTCEBAEMOI0 Kilacca KPYIMHOCTH B HAJAPEIIETHOM IPOAYKTE PaBHO
100%.

9. B yeM cymiHOCTH npouecca ApodJieHus?

1. Pa3nenenune ChIMy4Ynx MaTepUaoB Ha KIACCHI KPYITHOCTH.

2. Pa3nenenue moyie3HBIX MCKOMAEMbIX MOJ JEHCTBHEM BHEIIHUX CHII, MPEOJ0JIeBat0-
IIMX BHYTPEHHUE CHUJIBI CIETUICHHUSI MKy YaCTHUIIAMHU.

3. OtneneHre OCHOBHOM Macchl BMEMIAIOIIEH MOPOABI OT UCXOTHOW PYIbI Mepea TOH-
KHM U3MEITbYCHHUCM.

4. Jlo3upoBaHuE U CMEIIMBAHHUE PA3JIMYHBIX MO0 KAYECTBY MOJE3HBIX MCKOMAEMBIX JUIS
MOBBIIIIEHUS OTHOPOJIHOCTH KAaYeCTBEHHOTO COCTaBa PY/I.

10. Yro noka3bIBaeT creneHb ApodaeHus?

1. Bo ckonbKO pa3 pa3mMep OTBEPCTHM MPEIBIIYIIET0 CUTa OOJBIIE pa3Mepa OTBEPCTUI
MOCIIEAYIOIETO CUTA B CTAHAAPTHOM HAaOOpE CHUT.

2. Bo CKOJBKO pa3 KPYMHOCTh JPOOJICHOTO MPOIyKTa OOJBIIE pa3Mepa pa3rpy30uHON
HIeTTU APOOUIIKH.

3. Bo ckonbKO pa3 KPyIMHOCTh KYCKOB JIPOOJICHOTO MPOyKTa MEHbIIE KPYIMTHOCTH KYyC-
KOB, TIOCTYTAOIINX Ha IpOoOIIeHHE.

4. Bo CKOJBKO pa3 KPYMHOCTh KYCKOB JPOOJIEHOTO MPOJYKTa OOJBINE KPYIMHOCTH KYC-
KOB, TIOCTYTAOIINX Ha IpOoOIIeHHE.

11. B meabHUIIaX cCAMOU3MeEJIbYECHUA U3MeJIbYaloleil cpeaoi ABJIAITC:

1. cranbHBIE CTEPIKHU.

2. CTATbHBIC WU YyTYHHBIC IIIAPHI.

3. pyaHas «rans».

4. KpyITHBIE KYCKHU PY/IbL.

12. Kakoii u3 nepe4ucJieHHbIX MPOLECCOB HEe OTHOCUTCS K I'PABUTALIMOHHOMY Me-
TOoxy OoDorameHus?

1. orcanka

2. KOHIICHTpAIlUs Ha CTOJIAX.

3.000raIieHue B TSKEIBbIX CYCIICH3UIX.

14



4. oborarieHue 1Mo TPEeHHIO.

13. O6s1acTh NpUMEHEeHUsI KOHUEHTPAUMOHHBIX CTOJIOB.

1. JInst oboramieHust 30J10TOCOASPKAIINX MTECKOB U TOHKO M3MEJIBbUYCHHBIX DY/ PEIKHUX
METAJIJIOB KPYIMHOCTHIO MeHee 3 MM.

2. Jlns oboramienust yraei kpynHocTbio 250-0,5 M.

3. s oborammeHust pya 4epHBIX METaUIOB KpymHOCTHIO0 50-0,2 MMm.

4. 11 oborameHus cynbGUIAHBIX Py [IBETHBIX METAJIOB.

14. CymHocTh npouecca neHHou gaoranuu.

1. T'uapoduabHBIE YaCTUIIBI 3aKPETUISIOTCS HA BO3AYIIHBIX ITy3bIPbKaX M BCIUIBIBAIOT HA
MOBEPXHOCTh, TUAPO(OOHBIE YACTUIIBI OCTAIOTCS B 00BEME MYJIbIIBL.

2. T'uapodoOHBbIC YaCcTUIIBI 3aKPETIISIOTCS Ha BO3AYIIHBIX My3bIPhKAaX M BCIUIBIBAIOT HA
MOBEPXHOCTh, TUAPO(DUIbHBIC YACTUIBI OCTAIOTCS B 00bEME MYJIBIIBI.

3. T'mapodoOHbIe U THAPOPUITBHBIE YACTUIIBI 3AKPETUIIOTCS Ha BO3AYIIHBIX MY3bIPhKaX
Y BCIUTBIBAIOT HA MOBEPXHOCTD.

4. TunpodoOHbIe ¥ THAPOPUITHHBIC YACTHUIIBI OCTAIOTCS B 00BEME MYJIBITHI.

15. OcHOBHBIM (HU3HYECKMM CBOMCTBOM MHHEPAJIOB, ONPENCJSIOIMIUM BO3MOXK-
HOCTb MATHUTHOIO 000ranieHus, ABJsIeTC:

1. YaenpHas MarHuTHasi BOCIIPUUMYHBOCTb.

2. JludnexTpudeckas IpOHUIIAEMOCTb.

3. JlromuHecueHnus (X0I0qHOE CBEUCHHUE).

4. TpubosnekTpudecKuii 3P PexT.

Bapuanm Ne 2.

1. esab10 000raTUTEIBLHBIX MPOLECCOB SABJISIETCS:

1. BI)IIIGJIGHI/IG METAJIOB U3 XUMHUYCCKUX COCIII/IHCHI/Iﬁ U OTACIICHUEC HEMCTAINIMYCCKUX
KOMITOHEHTOB.

2. O4nCcTKa METAJIOB OT HEXKENATESIIbHBIX TPHUMECEH.

3. OTaeneHue MONE3HBIX MUHEPAIOB OT BMEMIAIOIIEH MOPOABI U BPEAHBIX MPUMecel U
MOJIyY€HUE KOHLIEHTPATOB, [0 CBOEMY KayeCTBY YOBIJIETBOPSAIOIINX TPeOOBaHUSAM IOCIE-
TYIOIIUX TEPEIEIIOB.

4. VI3BneueHue OT/EIbHBIX COCTABISIOLIMX TBEPJOr0 MaTepuaya ¢ MOMOIIbIO PACTBO-
puTens.

2. lleHHBIM KOMIIOHEHTOM Ha3bIBaeTCH:

1. CxomnieHre NOJIe3HBIX HCKOMAEMBIX B 36MHOI KOpe.

2. DIEeMEeHT WY MPUPOAHBIH MUHEPAJ, C IEJBI0 TIOTYyYeHUS] KOTOPOTO JIOOBIBAETCS I10-
JIE3HOE UCKOIIAaeMOE.

3. IlpupomHoe XMMHUYECKOE COCTUHEHHE, OOpasylomieecs MpH Pa3IHuYHBIX (U3UKO-
XUMHUYECKHX TPOIEccax, MPOTEKAONINX B ITyOWHAX M HAa TOBEPXHOCTH 3€MJIH.

4. DneMeHThl WIM IPUPOJHbIE MUHEpabl, KOTOPbIE yXYyIIIalOT KauyeCTBO KOHIIEHTpa-
TOB.

3. 3¢ PpekTUBHOCTH 00OralleHUsI XapaKTepu3yerT...

1. monHOTY OT/ENEeHUsI METKOT0 MaTepualia OT KPyIHOTO.

2. H3BJICYCHUC I'PaHUYHOI0 KilacCa KPYITHOCTH B CJIMB WUJIN B IICCKU.

3. 4010 IIEHHOT'O KOMITOHEHTA, MEPEIeIIIEr0 B KOHIIEHTPAT U3 UCXOIHOU PY/IbI.

4. cTeneHb MPUOIMHKEHHS PeaTbHOTO TIpoIiecca 00OoTaIeHus K U1eaTbHOMY.

4. BoaHo-n1aMmoBasi cxeMa NOKAa3bIBAeT:

1. Ilytu cnenoBaHMs MOJE3HOTO MCKOMAEMOTO M MPOJYKTOB 00OTalleHus: ¢ YCIOBHBIM
n300pa’keHNeM anmnapaTos.

2. IlepedeHs ¥ MOCIIEAOBATEIFHOCTh TEXHOIOTHIECKUX TPOIIECCOB U OINEPaINuH, KOTO-
PBIM IIOJIBEPTaETCs MOJE3HOE UCKOIIAEMOE.

3. KonnuecTBeHHbIe OKa3zaTen 00orameHus AJs Kaxa0u ornepaiy U MpoayKTOB.

4. Konn4ecTBO BOJIbI, J00ABIsIEMOE B OTACIBHBIC ONEPAIH U TIPOTYKTHI.
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5. Kakasi n3 nepe4Hc/IeHHbIX ONepanuii He OTHOCUTCH K MOAT0OTOBUTEIbHBIM MPO-
neccaMm oooramenus?

1. IpoGnenue.

2. I'poxouenue.

3. Ycpenuenue.

4. O4ncTKa CTOUYHBIX BOJ.

6. UTo noka3pIBaeT TOYKA MepecedeHnsl CyMMAPHOI XapaKTePUCTHKH IO ILUTIOCY»
¢ ochlo adcoucc?

1. Pa3zMep MakCUMaJIbHOTO KyCKa B Tipobe.

2. PazmMep MHHHMAaNILHOTO KYyCKa B Ipooe.

3. CpenHemeaHHbIi pa3mep.

4. CpenHuii TuaMeTp Kycka.

7. JO0CTOMHCTBOM IITAMIIOBAHHBIX (JIUCTOBBIX) pellIeT SIBJIAETC:

1. IlpopomKuTeNbHBIN CPOK CITYKObI M MOCTOSIHHBIN pa3Mep OTBEPCTUH.

2. BoJbIias TUIOMIAIh <«OKUBOTO CEUCHUS».

3. Manas miomaab «KMBOTO CEYSHUS.

4. BeICTpBIil U3HOC, Pa3pbIB U CMELIEHUE TPOBOJIOYEK.

8. ®opmyua nis pacyera 3PPeKTUBHOCTH IPOXOYECHHS:

1. E=¢ec — Y«

a

—(B,-a)

B.

__(B-a)a-6) .

a(100-a)B-06)’

4. £ =S
Haop. *a
9. Yem onpeaejaseTcs riaBHbIM 06pa30M KOHE€YHAasI KPYINHOCTH IlpOﬁJ'leHOFO nmpo-
AyKTa?

1. PazmMepoM BKpaIIEeHHOCTH 3€PEH MOJIE3HBIX MUHEPAJIOB.

2. Kpernoctbio pybl.

3. MaccoBoii j1o1eii IeHHOTO KOMITOHEHTA B PY/IE.

4. KpyIHOCTBIO MCXOJJHOM PY/IBI.

10. Kakum 00pa3oM npoucxoauT npouecc Apod/jieHnsi B KOHYCHbIX Apo0uJiKax?

1. 3a cyer AMHAMUYECKOTO BO3JACHCTBUS POTOPA.

2. 3a cueT pa3gaBIUBAHMS MEXIY TBYMS TUTUTAMH.

3. 3a cueT 3KCLUEHTPUYHOTO JIBUKECHUSI BHYTPEHHETO KOHYCA.

4. 3a cyeT 3aXBaTbIBaHUS 3yObSIMHU U pacKaJIbIBaHUS 10 TpeOYyeMOoi KpyITHOCTH.

11. IlonsiTHE O TUAPABINYECKOH KIacCH(PpuKanuu.

1. Ilponecc pazneneHus cMeCu MUHEPATIbHBIX 3€PEH Ha KIJIACChl KPYMHOCTH IO CKOPO-
CTSIM OCaX/IEHUS B BOJHOM cperie.

2. Ilpomecc pasaeneHusl CMECH MUHEPAJIbHBIX 3€PEH Ha KJIACCHI KPYITHOCTH TI0 CKOPO-
CTSIM OCX/ICHUS B BO3JYLIHOU Cpejie.

3. Ilpomecc pa3aeneHuss cMeCH MHHEPAIBHBIX 3€PEH Ha KJIAcChl KPYIMTHOCTH MPH MTOMO-
M TPOCEUBAOLINX MTOBEPXHOCTEH.

4. Tlpouecc pasaeneHus CMECH MHUHEpaJIbHBIX 3€pEeH M0 IUIOTHOCTH B BOAHOM cpeje,
NyJIbCUPYIOLIEH OTHOCUTENBHO pa3AesieMOl CMeCH B BEpTHKAIIbLHOM HAIPaBJICHUH.

12. IIpouecc pa3aesieHUst YACTHI B TSKEJIbIX Cpeax (CyCIeH3HsAX) NPOUCXOAUT:

1. TTo mnoTHOCTH YacTHULL.

2. ITo cKOpOCTSIM MaJIeHUs YacTHIl B Cpee.

3. Ilo kpymHOCTH YacTHIL.

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

1. Huskuii pacxo 3JIeKTPOIHEPTUH.

2. IIpocToTa mpOU3BOJICTBEHHOTO KOMILIEKCA.

3. OTHOCHTENIbHAS ACLIEBU3HA [10JIy4YEHHs KOHIIEHTPATOB.

4. YHUBEpCAIbHOCTh, BO3MOXKHOCTh pa3/ieNiCHHsI JF0ObIX MUHEPATBLHBIX KOMIUIEKCOB.

14. B kakux noJisiX NpoMcXoAuT MAarHUTHAs cenapanus?

1. B anekTpudeckux mossix.

2. B HEOITHOPOIHBIX MArHUTHBIX MOJISAX.

3. B 01HOpOAHBIX MAarHUTHBIX OJISAX.

4. B 311€KTpOMarHUTHBIX MOJISIX.

15. O6sacTh NpUMeHEeHHs YJIeKTPHYECKOH cenapanmm:

1. OGorarmieHue py YepHbIX METAILJIOB.

2. OboraieHue TeXHOJIOTUYECKOTO CHIPhsI ¢ HU3KOW MacCOBOMW JOJICH IIEHHBIX KOMIIO-
HEHTOB.

3. JloBo/iKa HEKOHJUIIMOHHBIX KOHILIEHTPATOB PYJA PEIKUX METAJJIOB, KEPAaMHUUECKOIO
CBIpBS, CIIIOJI, AIMA30B.

4. O0oraiieHre Bcex TUIIOB MUHEPAIbHOIO ChIPBS.

Bapuanm Ne 3.

1. Kakoe u3 nepeuyncjieHHBIX MOJEe3HBIX HCKONMAEMbIX He MOABepraercs odoraiie-
HUI0?

1. Hedrts.

2. XKene3ucreie KBapIUTHI.

3. bokcuTsl.

4. AnMa3bl.

2. XBOCTAMH HA3BIBACTCH:

1. IIpoxykT, B KOTOPOM MaccoBas J0Jisi [IEHHOTO KOMIIOHEHTA BBIIIE, YE€M B MCXOHOM
pyIe, HO HIbKe 4yeM TpeOyemasi B KOHIIEHTpaTe.

2. IIpoyKT, B KOTOPOM MaccoBasi JI0Jisl IEHHOT'O KOMIIOHEHTA 3HAYUTEJIbHO BBIIIE, YEM
B HCXOJHOU pyZe.

3. IIpoaykT, B KOTOPBIN BBIACISACTCS OOJBIIAs YaCTh BMEINAOINIEH MOPOIBI M He3HAUU-
TeJbHas YaCTh IEHHOTO KOMITIOHEHTA.

4. TIpoayKT, MOCTyMarONUi B JTIOOYIO OMEpaluio 000TaleHUs U B JIIOOYIO0 MaIlIMHY.

3. Kakoii U3 mepeyHMcIeHHbIX NMPOLECCOB He OTHOCHTCH K COOCTBEHHO 000raTu-
TeJbHbIM?

1. MarnuTHas cenapanusi.

2. DnexTpuyecKasl cernaparmsi.

3. Panuomerpuueckas cenaparusi.

4. Arnomeparnus.

4. CUTOBBIM aHAJTM30M HA3bIBAETCH:

1. 3mepenne KpymHBIX KYCKOB TI0 TPEM B3aUMHO MEPIICHIUKYISIPHBIM HaIIPABICHUSIM.

2. Paznenenue marepuana 1o CKOPOCTH MaeHUs] YaCTHIl PA3IMYHOM KPYITHOCTH B BOJI-
HOH cpefe.

3. 3mepenune yacTuIl MoJ MHUKPOCKOTIOM W KiIaccH(HKAIUS MX Ha TPYIIBLI B Y3KUX
TpaHMIAX OMpPEICIICHHBIX Pa3MEPOB.

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

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

1. JInst KOHTPOIIS KPYIMHOCTH IPOOIICHOTO MPOAYKTa.

2. J1y1st mosydeHust TOBAPHOTO MIPOJIYKTA 3aIaHHON KPYITHOCTH.

3. Jlnst pa3neneHus maTepraia Ha HECKOJIBKO KJIACCOB KPYIMHOCTH Tepe] KOHIIEHTPAIIU-
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€l Ha CTOJIax.

4. ]Inst oTaenenrs roToBOro mo KpynHOCTH MPOIYKTa OT UCXOJHOTO MaTepHuala, mocTy-
MAIONIero Ha JpoOIIeHUE.

6. Kak BJiMsieT yroJj HaKJIOHA NMPOCEHBAIOIIEH MOBEPXHOCTH IPOXOTA HA €ro Mmpo-
HU3BOJUTEIBHOCTH U 3(PPEeKTHBHOCTH IPOXOYeHuUs1?

1. He Bnuser.

2. Uem OoJple yrosl HaKJIOHA, TEM BBINIE MPOU3BOAUTEIBHOCTD TPOX0OTa U APPEKTHB-
HOCTb TPOXOYEHHUSI.

3. UeMm OoJplle yroia HaKiIOHA, TEM BBIIIE MPOU3BOIUTEILHOCTh TPOXOTa M HIDKE d(-
(bEeKTUBHOCTH TPOXOUYECHUS.

4. Yem Ooplle yroa HaKJIOHA, TEM MEHBIIE MPOU3BOAUTEILHOCTh TPOXOTa M 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. 01 100-40 1o 30-10 Mmm.

4.0t 30-10 o 3 mm.

8. Cnoco0 pa3rpy3km U3MeIbYE€HHOI0 MPOAYKTA U3 CTEPKHEBO MeJIbHHUIbI:

1. CBoOOAHBIM CTMBOM Yepe3 pa3rpy304Hyro Handy.

2. Jludrépamu NpuHYIUTENBHO YIAISIETCA U3 MEJIbHUIIBL.

3. Uepes HapyKHOE MINHAPUIECKOE CUTO.

4. Yepes pelIeTKy ¢ HieIsIMUA KIMHOOOpa3HOH (OPMBL.

9. Kakoii U3 nepe4nc/jieHHbIX ANNapPaTOB OTHOCHTCSH K HEHTPOOEKHBIM KiIacCH(pu-
Karopam?

1. CniupasibHbBIN KI1accuPuKaTop.

2. Peeunslii k1accupukaTop.

3. [MupamuanpHBIN KIaccuuraTop.

4. I'nApOLMKIIOH.

10. ®noTanuoHHOE 000rameHne OCHOBAHO:

1. Ha paznuunu B cMauMBaeMOCTH MUHEPAJIOB.

2. Ha pa3nu4uu B TUIOTHOCTSIX MUHEPAJIOB.

3. Ha pa3nuuuu B 11BeT€ MUHEPAJIOB.

4. Ha pa3nnuuu MUHEpaIoB B CHOCOOHOCTH OTpaXkaTh, MPOMYCKATh, IPEIOMIISITh CBET.

11. Ha3na4yenue peareHToB - codupareJieit Bo pororanum:

1. lns rugpododusanyiv moBEpXHOCTU YACTHUILL.

2. JInst runpouian3aniy NoBEpXHOCTH YacTHUI.

3. s m3menenust pH ¢roTarimoHHON MYITBITHL.

4. JInst U3MEHEHUs! HOHHOTO COCTaBa MYJIbIIbI.

12. Kakoii U3 nepe4uc/IeHHbIX ANNIAPATOB He SIBJISAETCH IPABUTALIMOHHBIM?

1. BunToBoii cenaparop.

2. TspkenmocpeTHBIN KOHYCHBIH ceraparop.

3. DieKTpocTaTHUECKUil cenapaTop.

4. ITHeBMaTHYECKUI cerapaTop.

13. OTaM4YuTeIbHONH 0CO0CHHOCTBIO CENapPaTOPOB /I 000rameHus cJa00MarHuT-
HBIX PY/J SIBJISIETCS:

1. Hanu4uie BaHHEIL.

2. Hanmume GapabaHa M3 HEMarHUTHOTO MaTepHalia.

3. Hanmmune MarHUTHOM CUCTEMBI U3 MTOCTOSIHHBIX MarHUTOB.

4. Hanuuue paboueil 30HbI MaJION IJIMHHBI U BBICOTHI C BHICOKOW HAIPSKEHHOCTBIO MO-
T8l

14. HeoOxoauMbIM YCJI0OBHEM pa3/ie/IeHUs] MUHEPAJIOB INPH JJIEKTPUUYECKOH cema-
panuy ABJISCTCH:
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1. IlpuMeHeHue peareHToB.

2. Co3nanue cpenpl pas[eNeHus MPOMEXKYTOYHON IUIOTHOCTU MEXAY IUIOTHOCTSMU
pazziensieMbIX MUHEPAJIOB.

3. Co3ianue HeOJHOPOIHOTO MAarHUTHOTO MOJIS.

4. 3apsiKa 9acTUIl TEM HIIM UHBIM CIIOCOOOM.

15. Heabio 000raTuTeIbHBIX MPOIECCOB SIBJISIETCS:

1. Brigenienre METaJJIOB U3 XMMUYECKUX COCIMHEHUN U OT/IENIEHHE HEMETaUTMUYEeCKUX
KOMITOHEHTOB.

2. O4ncTKa METANIOB OT HEXKENATEeIbHBIX TPHUMECEH.

3. OTaeneHue Moie3HbIX MUHEPAJIOB OT BMEIIAIOIIEH MOPOJIbl U BPEIHBIX MpUMecel U
paszesieHne KOMIIOHEHTOB Ha Psi/i TPOyKTOB, IPUTOIHBIX IS JaIbHEUIICH mepepadOTKH.

4. V3BneueHne OTAENbHBIX COCTaBISIOLIUX TBEPJOrO IMOJIE3HOTO0 HCKOMAEMOro C IO-
MOIIIbIO PACTBOPUTETIS.

Koumponvnas paboma Nel

Hamnucars HazBaHue npoaykToB 00OTAICHUS U AaTh UM ONPEICICHUSI.

Hanucate ocHOBHBIE TOKa3aTelud MPOAYKTOB oOoramieHus. [laTh ompeneneHus u
HanucaTh GOPMYJIBI AJI UX ONPEICIICHHUS.

Koumpoavuas paboma No2
[To mpezacraBieHHBIM JaHHBIM IOCTPOUTH CHUTOBYIO XapakTepucTuky. Ilo rpaduky

OINpEeAEINTh: MaKCUMAJIbHBIN pa3Mep MaTepuasna B mpole, cpelHUui pa3mep, npeodiajaHue
YaCTHLI, YACTHBII BBIXOJ] KJIACCOB.

Koumponvnas paboma Ne3
[IpuBectn 3cku3 000pyAOBaHHS Ha BBIOOpP [Js1 TPOXOYEHHS, IPOOJICHUS WU
u3MenbueHus. Hanucats npuHIMn paboTsl 000pyA0BaHMS, JOCTOMHCTBA U HEIOCTATKU.

Koumponvnas paboma Ned

[IpuBectu 3cku3 00OpyAOBaHUS ISl TPABUTAIIMOHHOTO M MAarHUTHOTO OOOTaIlEHUS
MOJIE3HBIX HCKomaemblX. HamucaTe mnpuHIun paboTel 000pYyAOBaHHUSA, JAOCTOMHCTBA U
HEIOCTAaTKHU.

Hanmucate ® TpeACTaBUTh CXEMaTHYHO MEXaHH3M JEHCTBHUS  (IIOTAIlMOHHBIX
pEareHTOB.

Koumpoavuas paboma Nos

Knaccudukanus omnepanuit oOe3BoxuBaHusA. WX Ha3HAyeHHs, JOCTOMHCTBA U
HEJIOCTAaTKU ONEpaInid.

Koumpoavuas paboma Ne6
[IpuBecT NPUHIMNHATBEHYIO CXeMY 000TallleHUs MAarHETUTOBOU PY/IBI.

IlpumepHnulit nepeuens mem u 3a0anuil 0711 NOO20MOBKU K IK3AMEHY:

1. Kakue cBoiicTBa MUHEPAJIOB UCTIONB3YIOTCS TIPU PA3IMYHBIX METOJaX 00OTaIeHus?

2. Korya Heo0X0 MO TPUMEHSATh MEXaHHIECKOe oOorarieHue?

3. U3 xakux omepanuii COCTOSIT MPOIIeCChl 0OoTameHus?

4. Kakue mpoiiecchl nepepaboTKi MUHEPAIBHOTO CBHIPhS HA3bIBAIOTCS TOJATOTOBHUTEIb-
HbIMU?

5. Kakue nporuiecchl nepepaboTKi MUHEPAIBHOTO ChIPbsI HA3bIBAIOTCSI OCHOBHBIMU?

6. Kakue mporecchl nepepadOTKH MHUHEPAIBHOTO CHIPhS HA3BIBAIOTCS BCIIOMOTATENb-
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HBIMU?

7. Kakne mpoayKThl OMy4arOT B pe3yJIbTaTe 000TaICHMUs?

8. Uem ompenensercss mpeaeibHO BO3MOXKHAsE MaccoBasi JOJsl IICHHOTO KOMIIOHEHTA B
KOHIIEHTpaTe?

9. IlpuBenTe KaUEeCTBEHHYIO CXEMY O0OTaIlleHHUs U CXEMY IIeTIH allaparos.

10. Yem ompenensiercss KpynHOCTb, 4O KOTOPOH IOJE3HOE UCKOMAeMOe IpoOuTCs, U3-
MeJbYaeTcs nepes odorameHnem?

11. Tlouemy mpumeHsieTcs cTaguaibHOe ApoOsieHue? UYTo Ha3bIBaeTCsl OTKPBHITBIM U
3aMKHYTBIM LIUKJIOM JpoOiaeHus?

12. Kakue annaparbl HCHOIb3YIOTCS s IpOOJICHUS U U3MENbYEHUs Py ibl?

13. B ueM COCTOUT Ha3HAYCHUE OTEPAIUil TPOXOUEHHSI, Kiaccuhukaumn?

14. Kakue annapatbl HCHOIb3YIOTCS IS ONepaLiii IpoXoueHust U Ki1accupukanuu?

15. Kakue 3aKOHOMEPHOCTH JIKaT B OCHOBE I'PAaBUTAIIMOHHOTO Tpoliecca 00orameHus?
Knaccugukarus rpaBUTallMOHHBIX ITPOLIECCOB.

16. Yro HazwiBaeTcs mporeccoM oTcanku? OTcagouyHbie MAIHHEL.

17. Kakue cuibl AeHCTBYIOT Ha MUHEPAJIbHbIE YaCTHIIBI Ha IOBEPXHOCTH KOHLIEHTpAllH-
OHHOTO cToJa?

18. Kakue nosie3Hble HCKOnaeMble 000ramaTcs Ha KOHIIEHTPALMOHHBIX cTosnax? Obo-
rameHne Ha BUHTOBBIX CEMapaTopax U KOHIEHTPAIIMOHHBIX CTOJIAX.

19. Yto Takoe TspKenas cpela U Kakue THUIIbI TSKEIbIX Cpell BCTPEYatoTCsl B MPAKTHKE
oOoramieHus?

20. B yem 3akiro4aeTcs CyIHOCTh Ipoliecca pa3/iesieHusl B TSXKeIbIX cpeax?

21. Kakue cymecTBYIOT OCHOBHBIE THIIBI alliapaToB JUIsl pa3JesiCHHs] B TSDKENBIX CyC-
neH3usax? OnuumTe IpUHIKI UX paboThI.

22. Knaccudukamus GIoTarioOHHBIX TIpoIieccoB. B uem 3akiouaercs mpomecce (hiaora-
auu?

23. Yro Ha3bIBaETCS KPaeBbIM YIIIOM CMaYMBaHUs?

24. KakoBo Ha3Ha4yeHue (PIOTAMOHHBIX pEareHTOB, UX KiacCupuKanus?

25. B ueM nipenmMytiecTBO UIOTAIMOHHOTO METOa 000TaIeHUS TIepe]] OCTATLHBIMU?

26. Yto Ha3bIBaeTcs npsiMol U obpaTHoi (ortanuei? Kakue onepanuu ¢iaoranuu Ha-
3BIBAIOTCSI OCHOBHBIMH, ITEPEYNCTHBIMU, KOHTPOJIBHBIMU?

27. Kak BBIIENAIOTCS IIEHHbIE KOMIIOHEHTHI IPH CEJIEKTHUBHOH M KOJJIEKTUBHO-
CEJIEKTHUBHOU cxemax ¢uioTanuu?

28. Knaccudukanus ¢roTanvoHHbIX MamuH. BermomorartensHoe ¢uioTannoHHOE 000-
pyaoBaHUE.

29. MarauTHoe 1oJjIe U ero cBoicTBa. MarHuTHasi BOCHIPUUMYHBOCTb.

30. Kak pa3nuyaroT MUHEpaibl 10 MarHUTHBIM cBoicTBaM? Kakoil cuibl TpeOyroTcs
MarHuTHBIE MOJIS JJIsl MX oOoramieHus’?

31. OTKpBITBIE M 3AMKHYTBIE MAarHUTHBIE CUCTEMBL. MarHUTHBIE MOJIS CENAapaTOpOB.

32. Kakue cyniecTByrOT TUITBI MAaTHUTHBIX CEMapaTopoB?

33. MarHuTHBIE cenapaTopsl AJIsi 00OTaIeH s CHIIBHOMAarHUTHBIX PY/I.

34. MarHuTHbI€ cenapaTopsl A1l 000raleHus Cl1a0OMarHUTHBIX PY/.

35. HazoBuTe MeTOBI M anmapaThl 00€3BOKUBAHISI TPOIYKTOB 00OTAIICHNSI.

Llenpio mabopaTOpHBIX PabOT MO JAHHOM AMCLUILIMHE SIBIISETCS MPAKTHUYECKOE O3Ha-
KOMJICHHE CTYJIEHTOB C Pa3IMYHBIMU MPOLECCAMH M METOAaMH OO0OTaIlleHUs MOJIE3HBIX HC-
KOIIAEMBIX, a TAK)KE [TOJIyYEHUE HABBIKOB 10 BHITIOJHEHHUIO PA3JINYHBIX ONBITOB. B yacTHOCTH,
CTYJEHT J0JDKEH YMETh MpPaBUILHO OOOCHOBATh NMPUMEHEHHE Ipoliecca Wil MeToja o0ora-
IIEHUS JJIS 33/IaHHOTO THIA PY/AbI, PACCYMTATh OCHOBHBIE MOKAa3aTeNy OOOTAIlCHUS U Tpe-
CTaBUTh WHIUBUIYaIbHBIA OTUeT. Bece monydeHHble SKCIIepUMEHTaIbHbIe JaHHbIE HE00XO0-
JMMO TPOaHAJIM3UPOBATh, IIPOBEPUTH BBHITIOJIHEHA JIM OCHOBHAS LIeb paboThl, cHhopMyIHpo-
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BaTh BBIBOJIBL. ECIM mosyueHbl HU3KHME TEXHOJIOTMYECKHE MOKa3aTean 0OOralleHus, yKa3aTh
BO3MOJKHBIC IPHYHMHEI U ITyTH MOBBIIICHHUS TTOKa3aTeINeH.

[Ipu BbIMONHEHUH PabOT CTPOro COONIONATh MpaBHJIa TEXHUKHM OE30MaCHOCTH U WH-
CTPYKLIUH IO paboTe ¢ armaparypoiu.

[TepeueHs 1abopaTOPHBIX padOT:

1. I3ydenue paboThI HIEKOBOW APOOMIIKH U IPOM3BOJICTBO CUTOBOTO aHAIIN3A
2. N3ydenue paboOThl TMPALMOHHOTO TPOXOTa U ompesesneHue 3PPeKTUBHOCTH TPOXO-
YEHUS
3. N3yuenue nporecca U3MEIbYCHUS Pyl B IIAPOBON METIbHUIIE
4. OOorareHune Kene3HbIX Pyl Ha MAarHUTHOM cenapaTrope
5. O0oraiieHue MoJIMMETAUNINIECKUX Pyl 0 CXeMe MPSIMOM CEeJIeKTHBHOM (roTaruu
6. OGorarieHue MoJIe3HbIX HCKOMAEMbIX Ha KOHLIEHTPALMOHHOM CTOJIE.

[Ipu BBIMOJIHEHUN KOHTPOJIBHOM PabOTHI CTYACHTHI TOJDKHBI HAYUYUTHCS PACCUUTHIBATD
KOJIMYECTBECHHBIHN MI/IHepaJIOFI/I‘-IGCKI/Iﬁ COCTaB pyd U KOHLOCHTPATOB, OIMPCACIIATL IMPEACIBHO
BO3MOXKHYIO MAacCOBYIO JIOJIO KOMIIOHEHTa B INPOAYKTAaX OOOTalleHUs ¥ MacCOBYIO JIOIIO
KOMIIOHCHTA B O6T>CI[I/IHGHHOM IMPpOAYKTE, T.C. HpI/IO6p€CTI/I HaBBbIKH HCIIOJIB30BaHUA TCXHOJIO-
TMYECKHX MTOKa3aTeleil UIsl cocTaBIeHHs OajaHca MPOayKTOB 00OTallleHHS.

JU1s OLICHKH ITPOIIECCOB OOOTAIIECHUS TOJIE3HBIX UCKOMAEMbIX HEOOXOIUMO YCBOUTH OC-
HOBHBIC TEXHOJIOTMYECKUE TOKA3aTeIH: BBIXOJ MPOAYKTa, MaccoBas JOJS KOMIIOHEHTA, W3-
BJICUCHHWEC KOMIIOHCHTA, CTCIICHb KOHICHTpPAIWH, CTCIICHb COKpalllCHUAA, 3(1)(1)€KTI/IBHOCTI) o00o-
rameHust. CTyqeHTbl JOJDKHBI YMETh I0JIb30BaThCsl (hopMynamMu Ui ONpeseieHusl BbIXoJa
KOHIICHTpPATa M0 JaHHBIM XHUMHWYCCKOTO aHAJIM3a MPOAYKTOB Hepepa60TKI/1, YpaBHCHUAMUA Oa-
JIaHCa U ypaBHEHHEM, CBSI3BIBAIOIIIM MEXIY CO00il OTHOCHTENBHBIE MoKa3aTenu. Kpome 3to-
T0o, CTYACHTBI OOJIKHBI HAYUUTLCA PACCUUTBIBATH OCHOBHBIC TCXHOJIOTMYCCKHE ITOKA3aTCIn
paszieseHus MO CenapalMoOHHbIM XapakTepucTukaM. VHTepnpeTupoBaTh (pakiHMOHHbBIE, Ce-
NapalroHHbIE XapaKTEePUCTUKU U f-PyHKINIO pyAbl. PasnuuaTh cenapaloHHbIE XapaKTepH-
CTMKH almapaToB IPaBUTAL[MIOHHOIO, MAarHUTHOTO, (DJIOTAIIMOHHOTO M 3JIEKTPUYECKOIO METO-
0B 06OFaHIeHI/I$I. PaccuuteiBaTh mokasaTenu BOI[HO-IHH&MOBOﬁ CXEMbI U YMETH COCTAaBJIATH
OaJsiaHC BOJIbI B ONIEPALINH.

B mpornecce BBIMOTHEHUS KOHTPOJIBHOM pabOThl CTYIEHTHI JOJDKHBI TaKXKe HAyUUThCS
CTPOUTH U MOJIb30BATHCS XaPaKTEPUCTUKAMU KPYIMHOCTHU MPOJIYKTOB, ONpeaAesaTh ) PpexTnB-
HOCTh T'POXOYEHHUS U PACCUUTHIBATh KOJMUYECTBO MIPOAYKTOB B ONEPALMU T'POXOUYEHHUS T10 Tpa-
HYJIOMETPUYECKUM XapaKTEPUCTHKAM; ONPEACHATh BEIMYMHY LUPKYJIUPYIOUIEH HAarpys3ku
JUIS. OTHOCTAJIMATIbHON CXEMbl U3MENbUYEHUS; ONPEAEATh CKOPOCTH MaCHHsI YaCTHIl pa3iny-
HBIX MUHEPAJIOB 33aHHON KPYITHOCTH B Pa3HBIX cpeJiax.

Jlis BBIMIOSTHEHUSI KOHTPOJIBHON pabOThl CTYIEHT NMPUHUMAET MCXOJHBIE JaHHBIE IS
Ka)KJ0ro 3a/laHusl B COOTBETCTBYIOIIMX TaOJMIaxX M pucyHkax. Homep BapuaHta cOOTBETCT-
BYET MOCIETHUM HU(ppaM B 3a4€THON KHIDKKE (IS CTYIEHTOB 3204HON (OpPMBI).

BrimosHeHHas KOHTPOJIbHAas pa60Ta MNpEaACTaBIACTCA B BUAC MOSCHUTEITbHOMN 3aIIuCKH,
oopmieHHOI ¢ cobroeHneM TpeOOBaHUM NEHCTBYIOMUX CTaHIApTOB. B 3amucke 10KHBI
IMPUBOJUTHCA YCJIOBHA 3a/1a4, o0ocHOBaHue IMPUHATOTO PCIICHUA, HeO6XOJIHMBIe BBIYUCIIC-
HUS, TpaUKH, TaOJIUIBI U CCBUIKM Ha MCIOJIb30BaHHbIE JINTEpAaTypHbIEe HICTOUHUKHU. Bee Tab-
JIMIBI 1 PUCYHKHU AOJIKHBI UMCTb HAa3BaHUEC, KPHUBBLIC HaA rpaq)m(ax AOJIDKHBI HYMCPOBATHLCA C
pacuppoBKOi B MOJPUCYHOUHOU HAIMUCH. PacueTsl TOJKHBI MPOU3BOJUTHCS C MCIIONIB30-
BAHUEM CTAHAAPTU3WPOBAHHBIX CAWMHUIL (1)I/ISI/I‘-IGCKI/IX BCJINYHH.
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7. OIIeHO‘lHLIe Cpeacrea AJisl IpoOBEACHUSA HpOMe)KyTO‘lHOﬁ aTTeCTallumn

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 BJaJICHUEM METOJAMH aHAJ/IN3a, SHAHUEM 3aROHOMepHOCTeﬁ MOBCACHUS U YIIPABJICHUSA CBOMiCcTBAMH TOPHBIX ITIOPOX U COCTOSTHUEM
MacCCHBa B Ipoueccax IlOﬁI)I‘II/I H HGprﬂﬁOTKI/I TBEPALIX MOJE3HbIX HCKOMMAEMbIX, 4 TAKIKE IIPU CTPOUTECJIBCTBE M IKCILVIYyaTallMM MMOA3€MHBIX

COOPYKEeHU
3HaTh METOJIbl aHallu3a, 3aKOHO- | Ilepeuens meopemuueckux 60npPoOcos K IK3AmMeHy:
MepHocu  moBeneHus — u | 1. Kakue cBoiicTBa MUHEPAJIOB UCIIONB3YIOTCA MPU PA3IUYHBIX METOJIaX 00OTaIEeHUS?
yIpaBICHUS cBoiictBamu | 2. Koria HeoOxo1uMo NpUMEHSITh MEXaHU4YeCcKoe o0oramieHue?
TOPHBIX TOPOJA U COCTOSIHU- | 3. M3 Kakux ornepanuii COCTOAT MPOIECChl 0OOTaIeHUs?
eM MaccuBa B mporeccax | 4. Kakue mporeccsl nepepaboTKu MUHEPATIBLHOTO ChIPbs HA3bIBAIOTCS MOATOTOBUTEIBHBIMU?
nooerau W mepepaboTku | 5. Kakue mporieccsl nepepadoTKi MUHEPATLHOTO CHIPhS HA3bIBAIOTCS OCHOBHBIMH ?
TBEPABIX TOJIE3HBIX HCKO- | 6. Kakue npoiiecchl nepepadoTKi MUHEPATBHOTO ChIPhsl HA3bIBAIOTCSI BCIIOMOTATEIbHBIMU?
MaeMbIX. 7. Kakue npoayKThl IOJIY4arOT B Pe3yJIbTaTe 0O0oTaIieHus?
8. Uem ompenensercs NpeaeibHO BO3MOXKHAsI MaccoBasi 107151 HEHHOTO KOMIIOHEHTa B KOHIIEHTpaTe?
9. lIpuBenuTe KaUeCTBEHHYIO CXeMY 00OTaIICHHUS U CXeMY IIeIU arapaToB.
10. Yem ompenensieTcsi KpYIMHOCTb, 10 KOTOPOH MOJIE3HOE UCKOMaeMoe IPOOUTCS, U3MeNbYaeTcs mepes
oOorarieHrem?
YmMmeTh BBIOMpATh METOMABl aHANu3a,
3aKOHOMEPHOCH TOBEJICHUS
U yIpaBJiCHHs CBOWCTBAMHU
TOPHBIX TIOPOX B COCTOSHH- Ilpumepnuvie npaxmuueckue 3a0anus 01 IK3AMEHA:
CocTaBuTh cxemy Ui 00oTamieHus pyabl
€M MacchBa B IIpolieccax
no0pluu U mepepaboTKu
TBEPABIX TIONE3HBIX HCKO-
MTAEMBIX.
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 Tpolieccax
no0bIYM W mepepaboTKH
TBEPABIX TIOJIE3HBIX HCKO-
MIAEMBIX.

Tabnuie (1Mo 3aJIaHuIo)

I1K-4 roToBHOCTBIO OCYIIECCTBJIATD TEXHUIECCKOEC PYKOBOJACTBO 'OPHBIMH U B3PBIBHBIMHA paﬁoTaMn nmpu 3KCHJ1yaTaIII/IOHHOﬁ pPa3BeaKeE, )]Oﬁbl‘-le
TBEPALIX MOJE3HBIX HCKONTAEMbIX, CTPOUTECIbCTBE U IKCIJIyaTallMi MMOA3€MHBIX 06'beKTOB, HEMOCPEACTBCHHO YIIPABJIATDH IpouecCaMu Ha IIP 0-
HU3BOACTBCHHDBIX 00LEKTOB

3HaTh OCHOBHBbIE TIOHATUS METO- | Illepeuens meopemuueckux 60npocos K IK3ameHy:
JIOB, CIIOCOOOB M CpEJICTB 1. CymHOCTb, rI1aBHBIE OCOOCHHOCTH H KJIACCU(PHUKALINS 000TaTUTEIHHBIX IPOIIECCOB.
MOJy4CHUSA ChIpbd M KOH- 2. OcHoBHBbIE (DaKTOPBI, BIAUSIIOIINE Ha BEIOOP MeTo/1a 00OTaIeHHS.
LIEHTPATOB MPH NepepaboTKu
MOJIE3HBIX HCKOIMAeMBIX
YMeThb BBIOMPATh TEXHOJIOTHIO IPO-
M3BOJICTBA paboT mo obora-
LIEHUIO TOJIE3HBIX HCKomae- | [Ipumepnble npakmuueckue 3a0anus 0asa IK3amena:
MBIX, IPUMEHATH CIOco0bI U [ COCTaBUTH cXxemy st 000TalIeHUs Pyabl
CpeIcTBa ISl TIOMy4YEHUS
KOHJUIIMOHHBIX KOHIICHTpa-
TOB
Bnaners CMOCOOHOCTBIO BBIOUpATh 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)IHBIﬁ KOHICHTPAT,
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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 MEIH B XBOCTBI JUIS YCIOBHUHU, YKa3aHHBIX B Ta0JI.
Pe3ynbTaThl pacuera TEXHOJIOTUYECKHUX MTOKa3aTeseil 0(OpMUTH B BUJIE CTAHIAPTHON TaOIMIIBI.
Omnpenenuts MapKy MEJHOIO KOHLIEHTpaTa U3 Tad.

ITK-5 roToBHOCTHI0 IEMOHCTPHPOBATH HABBIKH Pa3padoTKH IUIAHOB MEPONPHUSATHIA 10 CHHKEHHIO 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€ METO]Ibl U MEPO-
MPUATHS 110 CHUKEHUIO TEX-
HOTCHHOW Harpy3KHu Ha OK-
PYKaroUIyo cpeay IpHu dKc-
IIJIyaTallMOHHOM pa3BeJIKe,
n00bIYe U epepaboTKe
TBEPAbIX MOJIE3HBIX UCKO-
MTAEMBIX

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

YmMmern

MIPUMEHSATHh HAYYHBIE METO-
JIbl U MEPOTIPUSITHUS TIO CHU-
JKEHUIO TEXHOTCHHOM Ha-
IPY3KH Ha OKPYXKAIOILYIO
Cpeny IpH dKCIUTyaTalluoH-
HOM pasBeJike, JOOBIUE U TIe-
pepaboTKe TBEPIbIX MOJIE3-
HBIX UCKOMAeMbIX

Ilpumepnvie npakmuueckue 3a0anusa 013 IK3IAMEHA:
CoctaBuTh cxemy /sl 000TaleHns pyabl
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CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[TnaHupyemble pe3ysbTaThl
oOyueHus

OueHouHble CpeCcTBa

Bnanets

HaBbIKaMU IIPUMEHEHUS Ha-
YUHBIX METOJIOB U MEPO-
IPUATHN 110 CHHYKEHUIO TEX-
HOT'CHHOW Harpy3KH Ha OK-
PYKaroUlyro cpeay IpHu Kc-
IJIyaTallMOHHOM pa3BeJIKe,
no0bI4e 1 rnepepadboTke
TBEPAbIX MOJIE3HBIX UCKO-
IIAEMBIX

Pewump 3a0auy:
OnpenenuTs MacCOBYIO JOJO MU B KOHLIEHTPATE, COCTOSILEM U3 MUPUTA 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 NPEeAI0KCHUA M0 COBCPUHICHCTBOBAHUIO OPraHu3saluu

NPOM3BOICTBA

3HaTh

OCHOBHBIC TEHJCHIIMU pa3-

Hepeuenb meopemuideCKux 60npocoé K IK3ameny.

BUTHS  NPOU3BOJCTBEHHBIX 1. Kakue mporeccsl nepepadboTKu MUHEPATBLHOTO ChIPbs HAa3bIBAIOTCS MOATOTOBUTEIHHBIMU?
MPOLECCOB, MOKa3aTeln 2. Kakue mporiecchl mepepadoTKH MHHEPATBHOTO CHIPhS HA3bIBAIOTCS OCHOBHBIMU?
IIPOU3BOJICTBA 3. Kakue nporiecchl nepepaboTKi MUHEPAIBHOTO ChIPhs HA3bIBAKOTCSI BCIIOMOTATEIHLHBIMU ?
YMmerb MPUMEHATh U3Y4YCHHbIE TEH-
JIEHLIUY Pa3BUTUS IPOU3BOJI-
Ilpumepnvle npakmuueckue 3a0anua 01 IK3amena:
CTBEHHBIX IPOIIECCOB, MOKa-
CocTaBuTh cxemy Ui 00oramieHus pyisl
3aTeay  TMpPOM3BOJACTBA B
npogeccuoHaIbHON nesi-
TEJIbHOCTHU
Bnaners TEHJEHIUSIMU pa3BUTHS

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

Pewiump 3a0auy:
OnpenenuTh MacCOBYIO JOJTIO IIMHKA B KOHIIGHTPATE, COCTOSIIEM M3 IMTUPHUTA U MUHEPAJIOB, yKa-
3aHHBIX B TabnuIle (10 331aHUIO)
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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 IKCILIYATAIIMH NMOA3€MHBIX 00bEKTOB

3HaTh OCHOBHBIC TEH/ICHIINY pa3- | Ilepeuens meopemuueckux 60npocos K IK3amMeHy:
BUTHUSI HHHOBAIIMOHHBIX pe- 1. Kakue mpoayKThl OIYYal0T B pe3ysibTaTe 00OTaIeHus?
IIEHHI 110 TIepepaboTKe 2. Yem ompezessieTcst MpeesibHO BO3MOXKHAA MAcCoBasi 0JsI IIEHHOTO KOMITOHEHTa B KOHIIEHTpa-
TBEP/IBIX MOJIE3HBIX UCKO- Te?
AeMBIX
Ymerh NPUMEHSTh U3Y4CHHBIC TCH-
ICHINN Pa3BUTHS UHHOBA- | Ilpumepnobie npakmuueckue 3a0anus 0Jis IK3aMeHA:
[IUOHHBIX perieHui 1o nepe- | COCTaBUTh CXeMy JJIsl 00OTallleHHs Py IbI
paboTKe TBEPIBIX MOJIE3HBIX
HCKOIAeMBIX
Brnanets TEHJICHIMSIMH 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 YCBOCHHS 00YYaroLIH-
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/Ibplii U3 KOTOPBIX BKJIKOYAET 3 TEOPETHMUYECKUX BOIPOCA U OJHO MPAKTHUECKOE
3a/laHue.

DK3aMeH MPOBOAUTCS MO OmiieTaM, OXBaThIBAIOIIMM BeCh MPOHAeHHBIH MaTepuai. [1o
OKOHYAaHUM OTBETA HK3aMEHATOpP MOJKET 3aJaTh CTYIEHTY JONOJHUTEIbHBIE U YTOYHSIOIINE
BoIpockl. [1o0KuTeNbHBIM Takke OyJeT CTPEMIIEHNE CTYAECHTA U3JI0KUTh PA3INYHbIC TOUYKH
3peHHs Ha pacCMaTPUBAEMYIO MPOOIIEMY, BBIPa3UTh CBOE OTHOIICHHUE K HEW, IPUMEHUTH TE€O-
peTHYecKHe 3HaHUs 110 COBPEMEHHBIM ITpo0iieMaM 000TallleHus O0JIE€3HbIX HCKOIIAeMbIX.

IToxa3aTeu 1 KPUTEPHHU OLICHUBAHUS IK3aMeHa:

— Ha OLIEHKY «OTJIMYHO» » (5 06a/ioB) — 00yyaromuiicst MoKa3bIBaeT BHICOKUM YPOBEHb
c(OpPMHUPOBAHHOCTU KOMIIETEHIIUH, T.€. CTYI€HT, IPEJICTAaBIIsIET BCECTOPOHHEE, CUCTEMaTHYe-
CKO€ U INIyOOKO€ 3HaHuE y4yeOHO-IIPOrpaMMHOI0 MaTepuana, yMEHUE CBOOOJHO BBIIOJIHATh
3aJlaHus, IPEIYCMOTPEHHBIE TPOrpPaMMOM, YCBOMBILUN OCHOBHYIO M 3HAKOMBIH C JIOTOJIHU-
TENbHOU JUTEpaTypol, peKOMEHI0BaHHOW mporpamMmoil. Kak mpaBuio, oneHka "oTinyHO"
BBICTABJISIETCSl CTY/IEHTaM, YCBOMBIIMM B3aMMOCBSI3b OCHOBHBIX MOHSATUH JUCLUILIMHBI B UX
3HAYeHUU IS TprodpeTaeMoii mpodeccuu, MpOsIBUBIIUM TBOPUYECKHE CIIOCOOHOCTH B TIOHHU-
MaHHHU, U3JI0)KEHUH U UCTIOJIb30BAHUH YU€OHO-TIPOrPaMMHOI0 MaTepHaa.;

— Ha OIEHKY «XOopomio» » (4 6amia) — o0yJarommiics MOKa3bIBaeT CPEAHUI YPOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHLMH, T.€. CTYIEHT IpEJCTaBIseT MOJHOE 3HaHHWE Y4eOHO-
IPOrpaMMHOT0 MaTepHasa, YCHEIIHO BHIIOJHSIOUIUN MPeyCMOTPEHHBIE B pOrpamMMe 3a/1a-
HUS, YCBOMBUIMI OCHOBHYIO JIMTEpPATypy, PEKOMEHIO0BaHHYIO B mnporpamme. Kak mpasuiio,
OLIEHKa "XOpoIo" BBICTABISAETCS CTYJAEHTaM, [MOKa3aBIIUM CUCTEMaTHYECKUN XapakTep 3Ha-
HUH M0 JUCHUIUIMHE U CHOCOOHBIM K MX CAMOCTOSITEIbHOMY THOIOJHEHUIO U OOHOBIICHHIO B
X0Jle JanpHeel yueOHol paboThl U MPOoPeCcCUOHAIBHOM 1€ TeNbHOCTH;

— Ha OLIEHKY «YIOBJETBOPUTENBbHO» » (3 Oamia) — oOydarouuiics moka3blBaeT Mopo-
rOBbIH ypOBEHb C(HOPMHUPOBAHHOCTU KOMIIETEHIIMM, T.€. CTYIEHT, MPEACTABIAET 3HAHUS OC-
HOBHOTO y4eOHO-ITPOrpaMMHOI0 MaTepuana B 00bemMe, HEOOXOUMOM JUTsl AajbHEHIIen yue-
OBl U mpezcTosAne paboThl MO CIIENUATbHOCTH, CIIPABIISIIOIIMICS C BBIMOJIHEHUEM 3aJlaHUM,
IIPEyCMOTPEHHBIX MPOrpaMMOM, 3HAKOMBI C OCHOBHOW JINTEPATYpPOM, PEKOMEHIOBAHHON
nporpammoii. Kak nmpasuiio, orieHka "yJ0BJI€TBOPUTEIHHO" BBICTABIIAETCS CTYJE€HTaM, JIOMyC-
TUBIIUM IOTPEIIHOCTA B OTBETE HA HK3aMEHE W NPU BBIIOJHEHUM 3K3aMEHAIMOHHBIX 3a/a-
HUM, HO 00Ja/lalluM HEOOXOAMMBIMU 3HAHUSMH JJISl UX YCTpaHEHHs IO PyKOBOJCTBOM
IpenoaaBaTes;

— Ha OIICHKY «HEYIOBJIETBOPUTEIBHO» » (2 Oaymia) — pe3ynbrar oOydeHus: He JOCTHT-
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-TIPOrPaMMHOTO Mate-
puaiia, TOCTUTHYThI IPUHIIMIHAIBLHBIE OIUMOKU B BBIIIOJHEHUH MPETYCMOTPEHHBIX MPOrpam-
MO 3aJJaHUM.

Ha OIICHKY «HEYIOBJIETBOpUTEIbHO» (1 Oamr) — oOywaromuiics HE MOXET IMOKa3aTh
3HAaHUS Ha YpOBHE BOCIIPOU3BENCHHS M O0bACHEHHS MH(OpMAIMH, HE MOXET MOKa3aTh WH-
TEJIJIEKTYaJIbHbIE HAaBBIKM PELIEHUs IPOCTHIX 3a1a4.

8 YueOHo-MeTOqMYecKOe U HHPOPMALTHOHHOE o0ecTieyeHHe TUCIHILTHHbBI

a) OcHoBHas JIMTEpaTypa:



1. ABgoxun, B.M. OcHOBBI o0oraiieHusi OJE3HbIX UCKOMAeMbIX | yU4eOHHK : B 2 TO-

Max / B.M. ABgoxuH. — 4-e uzg., crep. — Mocksa : ['opHas kuura, [0. 1.]. — Tom 2 : Tex-
HOJIOTUW O0OoTaIeHHs MoIe3HbIX uckomaeMbix — 2017. — 312 c¢. — ISBN 978-5-98672-465-
2. —Pexum mocryma: https://e.lanbook.com/book/111337

2. Herons, E.1O., IllaBakynesa, O.I1. OGoramieHue moie3HbIX HCKOMAEMBIX [ DIEKTPOH-
HBIH pecypc] : yueOHoe nocobue / MI'TY. - Marautoropck : MI'TY, 2016. - 1 31eKTpoH. OIT.
nuck (CD-ROM) — Pexxum noctyna: https://magtu.informsystema.ru/Marc.html?locale=ru

3. OOoraieHne IMOJIE3HBIX HMCKOMAEMBIX [DJIEKTPOHHBIM pecypc|: ydueOHOoe mocoOue
/NyxknnaK.U., AxymkunB.I1., MyknakosaA.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) /lonoJiHUTEIbHASA JINTEpaTypa:

1. Copokun, M.M. ®noTainoHHBIE METO/IbI OOOTaIlIeHNs. XUMUYECKUE OCHOBBI (JI0-
taruu : yaeoHoe nmocodbue / M.M. Copokun. — Mocksa : MUCHUC, 2011. — 411 ¢. — ISBN
978-5-87623-237-3. — Pexum noctyna: https://e.lanbook.com/book/2073

2. Kapmasun, B.B. Marautssle, 3JIeKTPHYECKHE U CIICITUATBHBIE METOIBI 000TaAIICHUS
MOJIE3HBIX UCKOMAaeMbIX : yuyeOHuk : B 2 Tomax / B.B. Kapmasun, B.1. Kapmazun. — 3-e uzn.,
crep. — Mocksa : ['opnas kuwura, [0. 1.]. — Tom 1 : MaruuTHbIE U IEKTPUIECKUE METOIBI
oOoramenus mnoiesHbix uckonaeMelx — 2017. — 672 ¢. — ISBN 978-5-98672-458-4, —
Pexxum nmoctyna: https://e.lanbook.com/book/111394

3. E.E. Annpees, O.H. Tuxonos [pobnenue, usmMenbyeHre U MOJATOTOBKA CHIPbS K
oboramenuto. — C-I16, 2007. 439 c.

4. M.B.. BepxotypoB ['paBuTanimonssie MeTO Il oOoramnieHus: Y 4eOHuK A7l By30B. —
M.: U3n-Bo MAKC-IIpecc — 2006.

5. AbpamoB A.A. IlepepaboTka, oboraiieHHe U KOMILJIEKCHOE HCIOIb30BAaHHUE TBEP-
JbIX ToJe3HbIX uckonaeMbix. T.1 IIponeccs! annapatel: Yuebuuk. M.: MITY, 2004. — 471 c.

6. A6pamoB A.A. IlepepaboTka, oboraiieHe U KOMIUJIEKCHOE HCIOIb30BAHHE TBEP-
IBIX T0JIe3HBIX MckomaeMbIX. T.11 TexHomorus oboraiieHus MOJe3HbIX MCKOMAEMBIX: YUeo-
Huk. M.: MITYVY, 2004. — 471 c.

7. AGpamoB A.A. Texnonorus nepepaboTku u odborameHus pya: Yueb. mocod. B 2 kH.
— M.: U3parensctBo MITY, 2005.

8. Kapmazun B.B. MarautHsie, 3JIeKTpUUECKHE U CIICIIHAIBHBIE METOIbI 000TaIeHHS
MOJIe3HBIX HcKomaeMbix (21) / M.: MITY, 2005.

9. lllunaes B.I1. OcHOBBI 0OOTameH st TIOJAE3HBIX UCKOMIAEMbIX. YU. TocoOue IS BY-
30B. — M.: Heapa, 1986.- 296 c.

10. CpaBounuk o oboramenuto pya. B 3 T. /ITox pen. bornanosa O.C.-2-e usn., me-
pepab. u nom. — M.: Henpa, 1983.

11. bapckuit M./l. OnTuMu3amusi TpoLeccCoB pa3aeieHUs] 3€PHUCTBIX MAaTEPHANOB. -
M: Henpa, 1978 r.

12. benpanp H.I'., CxopoGoraroBa JI.M. [lepepaboTka u Ka4ecTBO IMOJIE3HBIX HCKO-
naeMbix. — M.: Heapa, 1986.- 296 c.

13. Asmoxun B.M. OcHoBbl o0orameHus IOJE3HBIX UCKomaeMsix. 1T1:
Ob6orarurensHbie porecchl: YueOnuk. M.: MI'TY, 2006 — 417 c.

14. Tlepuoamueckue m3ganus: "OOoramenue pyna", pedeparusHsiii xypHan "['lopHoe
neno", "TopHslii xkypHan", "M3BecTus BRICIINX YUeOHBIX 3aBeIeHUI".

B) MeToanueckue yKazaHusi:

1. Herons E.IO., IllaBakyneBa O.I1. OcHOBBI o0oTaieHus MOJIE3HBIX HNCKOMAEMBIX:
WMHCTpYKIIKS 1O BHIMOJIHEHUIO JIAOOPATOPHBIX paboT i CTYASHTOB criermansHoctu 21.05.04
Bcex (hopm oOyuenms.— M3a-Bo Marauroropcek. roc. TexH. yu-ta uM. ['.1. Hocogra, 2016. — 40
c. — Pexxum mocryna: https://newlms.magtu.ru/course/view.php?id=75768#section-5
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r) Ilporpammuoe o6ecieuenne u UHTEpHET-pecypcehl:

Haumenosaunue 110 Ne norosopa Cpoxk nercTBUs JIMLEH3UN
MS Windows 7 J-1227 ot 08.10.2018 11.10.2021
H-757-17 ot 27.06.2017 27.07.2018
J1-593 ot 20.05.2016 20.05.2017
MS Office 2007 Ne 135 ot 17.09.2007 OeccpouHo
Kaspersky Endpoint Security | JI-300-18 ot 31.03.2018 28.01.2020
1u1st OusHeca - CTangapTHBIN H-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 CBOOOJTHO PacIpOCTpaHsIeMoe | OECCPOUHO

1. HWudopmanmonHnas cucrtema — ExnHOe OKHO JOCTyIa K 00pa3oBaTEbLHBIM pecyp-
cam. — URL: http://www.window.edu.ru.

2. HanmonanpHas wH(pOpMaMOHHO-aHATUTHYECKAsT cUCTEMa — POCCHIICKHMI WHAEKC
HayuHoro nutupoBanus (PUHII). — URL: https://elibrary.ru/project_risc.asp.

3. TlouckoBas cucrema Axamemuss Google (Google Scholar). -
https://scholar.google.ru/.

URL:

9 MaTtepHaJIbHO-TeXHHYECKOE ofecriedyeHrue TUCHHILTHHDBI (MOITYJIsI)

MaTepI/IaJILHO-TeXHI/I‘{eCKOG obecneyeHne JUCHUITIIIMHBI BKIIFOYACT:

Tun u Ha3BaHUE ayJUTOPUH OcHallleHue ayJuTopun

JlekumoHHast ayJUTOPHS MynbTUMeaUiHBIE CPECTBA XPAHSHHUS, IEPEAAYH U
peJCcTaBIeHus HHPOPMALIUU

1. JlJaGopaTopHasi yCTaHOBKa IIEKOBOM TPOOUIIKH;

2. JlabopaTtopHasi ycTaHOBKa MEXaHMYECKOI'O BCTPSIXUBA-
TeJIs;

3. JlaboparopHas yCTaHOBKa IIaPOBOM MEJIbHUIIBI;

4. JlaGopaTropHas ycTaHOBKAa MEJIBHUIIBI C Bpaliaromencs
0CBI0;

5. JlabopaTropHas ycTaHOBKA HHEPLIMOHHOTO IPOXOTa;

6. CtanaapTHBIN HAbOp CUT;

7. JlaGopaTtopHas (oTallMOHHAs MaIIMHA;

8. JIabopaTopHble IpaBUTAI[MOHHBIE ammaparbl (0Tcagoy-
Hasi MalluHa, KOHIICHTPAIMOHHBIM CTOJI, BUHTOBBIE Cera-
paTopsl);

Q. JlaGopaTopHBI MAaTHUTHBINA CEmaparop.

JlaGopaTopusi MEXaHUUYECKHX HC-
NBITAHUN

Aynuropuu JJis CaMOCTOSITEIb-
HOM pabOThI: KOMITBIOTEPHBIE
KJIACCHI;, YNTAJIbLHBIE 3aJI6I OHO-
JTINOTEKHU

[epconanbubie KommnbloTepsl ¢ makerom MS Office, BbI-
X0/10M B IHTEpHET ¥ ¢ IOCTYIIOM B 3JIEKTPOHHYIO HH-
(opMaIoHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA

[Tomemienne Anss XpaHEHUS W
o0cyxu-

pOQUIAKTUIECKOTO
BaHUs Y4eOHOTro 000pyAOBaHUS

HIxader A xpaHeHUs y4eOHO-METOAMYECKON TOKyMEH-
Talui, y9eOHOTO O00OpYJAOBaHHS W y4eOHO-HATJISATHBIX
OCOOUH.
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