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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 cOOTBeTCTBHHM ¢ TpeboBanmsimu PI'OC BO mo crnenuaibHOCTH
21.05.04 T'opnoe nerno.

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

Jucnumamaa «O0oraieHne moJIe3HBIX UCKOIMAEMBbIX) SBISICTCS TUCIUIUIMHON, BXOIUT
B 0a30BYyI0 yacTh O10ka «IIpoekTHas AeSITENLHOCTEY 00pa30BaTEIBLHOM MIPOTPAMMEI.

Jns u3ydeHus AUCIUIUTMHBI HEOOXOIMMBI 3HAHUS (YMEHUs, BiIaJeHHs ), CHOPMHUPOBAH-
HbIE B pe3yJIbTaTe U3YUYEHUS CIASAYIOIINUX KYPCOB:

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

3HaHus (yMEHUs, BJIaJICHUs), IOJIyYE€HHbIE NTPU U3YyYEHUH JaHHOW JUCIMIUIMHBL OyayT
HEOOXOIUMBI IS pa3padO0TKH, COBEPIIICHCTBOBAHUS TEXHOJOTHIA MOATOTOBKH M 0OOTaIICHUS
IOJIC3HBIX MCKONAEMBIX; CO3JIaHHUS MaJIOOTXOJHBIX W OC30TXOJHBIX TECXHOJOTHH, KOMILICKC-
HOT'O MCTOJIb30BaHUS MUHEPATIBHOTO CHIPbS, 71l aHATM3UPOBAHHS YCTOMYUBOCTH TEXHOJIOTH-
YECKOT0 MPOIIecca U KaYeCTBA BBIITYCKAEMOM ITPOTYKIIUH.

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> CICAYIOIUMHU KOMIICTCHIIUAMMU

CrpyKTypHBII
JIEMEHT [Tnanupyemsble pe3ynbTaTbl 00yUEHHs
KOMIIETEHIINH

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 IPU CTPOUTEIbCTBE H 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 COCTOSHHEM MacCUBa B MpOLIEC-
cax JI0OBIYM M TIEPEPabOTKH TBEPABIX MOJIE3HBIX UCKOMIAEMBIX.

IIK-4 roToBHOCTBIO OCYILIECTBJIATH TEXHUYECKOE PYKOBOACTBO FOPHbIMH M B3PbIBHBIMH
padoTaMM NMPH IKCIIYATAIIHOHHOM pa3BelKe, 100bIYe TBEPAbIX NMOJIEe3HbIX HCKOAEMBbIX,
CTPOUTENbCTBE U IKCILUIYATALMH MOA3EMHbIX 00bEKTOB, HENMOCPEACTBEHHO YNPABJIATH
NpPoueccaMy Ha NPOM3BOICTBEHHBIX 00bEKTOB

3HaTh OCHOBHBIC ITOHATHA METOAOB, CIIoco0OB U Cp€ACTB IMOJYUCHUA ChIPbA U KOH-
LCHTPATOB IIpU nepepa60TKH TTOJIC3HBIX MCKOIIAaCMbIX

YMeThb BBIOMpATH TEXHOJIOTHUIO TIPOU3BOACTBA Pa0OT MO OOOTAIIEHUIO MOJIE3HBIX UC-
KOITaeMBbIX, IPUMEHSTH CIIOCOOBI M CPEICTBA TS TTOTYICHHST KOHIUITMOHHBIX
KOHIICHTPATOB

Bnanetsb CIIOCOOHOCTBIO BBIOMPATh U PACCUUTHIBATH OCHOBHBIC TEXHOJIOTHYECKUE TIa-
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CTpyKTypHBI
3JEMEHT [TnanupyemMble pe3ynbTaThl 00yUCHHS

KOMIICTCHI UM

pameTpbl 3PPEKTHBHOTO U IKOJOTHUECKU O€30I1aCHOTO MPOU3BOJCTBA PAOOT
1o mepepaboTKe U 0OOTalIeHUI0 MHUHEPAIBHOTO CBHIPhsi HA OCHOBE 3HAHHA
MPHUHIUIOB ()IOTAIIMOHHOTO MPOSKTUPOBAHMS TEXHOJIOTHYECKUX CXeM 000-
raTUTEIBHOTO IMPOM3BOJCTBA M BBIOOpAa OCHOBHOTO M BCIIOMOTATEIBHOTO
000raTUTEIIBHOTO 000PYIOBAHUS

ITK-5 roToBHOCTHI0 IEMOHCTPUPOBATH HABBIKH Pa3padoTKH MVIAHOB MePONPHUSATHIA 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 MEPOIIPUATHUS 110 CHUKEHUIO TEXHOTCHHOM Harpy3Ku Ha
OKPY’KaloIlyI0 Cpely IIPH IKCITyaTallMOHHOM pa3Besike, J00bIYE U nepepa-
OOTKE TBEP/IbIX MOJIE3HBIX HCKONAEMbIX

YMers IIPUMEHATHh HAYYHBIE METObI U MEPOIPHUITHS 110 CHUKEHHUIO TEXHOI€HHOU
Harpy3KH Ha OKpYXXarolllyto cpelly IpH SKCIUTyaTalluOHHOM pa3Besake, 100bl-
4e U nepepaboTKe TBEPABIX MOJIE3HBIX HCKOMAEMBIX

Bnaners HaBbIKAMH TPUMEHEHUSI HAYYHBIX METOJIOB U MEPOIIPUATHI IO CHUKEHUIO
TEXHOT€HHOW Harpy3Ku Ha OKPYKAIOILYIO Cpeay MPHU IKCILTyaTallMOHHON
pasBeJike, J0ObIYE U MepepadO0TKe TBEPABIX IMOJIE3HBIX HCKOITAEMbIX

IIK-12 roT0BHOCTHI0 ONIEPATHBHO YCTPAHATH HAPYIICHUs NIPOU3BOJICTBEHHBIX MpoLec-
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 Pa3BUTHUS IPOU3BOJICTBEHHBIX IIPOLECCOB, TOKA3ATENIH
ITPOU3BOJICTBA

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

Brnanets TEHJCHIMSIMH Pa3BUTHUS IPOU3BOJICTBEHHBIX NPOLIECCOB, TOKA3aTENH 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 KCILIYaTAIlMH NOA3eMHbIX 00bEKTOB

3HaThb OCHOBHBIC TCHACHINU Pa3BUTU 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 HHHOBALIMOHHBIX pemeHHﬁ Io nepepa60TI<e TBEP-
ABbIX ITOJIC3HBIX MCKOIIaCMbIX




4 CTpyKTYpa M coiepKaHue AUCHUILIMHBI

OO01mmas TpyI0eMKOCTh TUCHUILINHBI cocTaBiseT 3eauauibl 108 gacos:

— koHTakTHas padora — 10,9 akan. yacos:
aymuTopHas pabora —8 akaj. 4acos;
BHEayJIUTOpHas pabora — 2,9 akaj. 4acos;

— camMocTosTeIpHas padora — 88,4 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, uukibl, craaui. OneHka 3ppeKTUBHOCTH MTPOLIECCOB 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 XapaKTEPUCTUKAX BEIIECTBEHHOI'O CO-
CTaBa MUHEPAJILHOTO ChIPbsl U MPOAYKTOB 00OTaIeHUs
HToro no pazneny 0,5 10,4
2. I'panynoMeTpuyecKHii cocTaB Il 0,5 Wzyuenne ocHoBHoM | Konrtponphas |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 aHaIN3a U 10-
CTPOCHHUE XapPAKTEPUCTUK KPYITHOCTH
HTtoro no pazneny 0,5 15
3. [ToArOTOBUTEIILHBIE POIIECCHI 11 1 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
JUTEPaTypsl 110 JUC-
OUILTMHE, KOHCIIEKTa
JIEKIHIA.

3.6. U3menbueHune. 3akOHOMEPHOCTH MpOLEcCca U3METbYSHUS

3.7. Knaccudukanusi pazMonbHOro odopynoBaHus. CxemMbl H3Melbye-
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 MaICHUS [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 1 2 20
4. OCHOBHBIE TTPOIECCHI i 1 2 23 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 IpoILecCOB, KOHCTPYKTUBHBIE M TEXHOJIOIMUYECKUE Mapa-
METpBI alapaToB ¥ MAIIMH, IPAKTHUKA UX IPUMEHEHUS

LUIUIMHE, 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 MaTepHalia K 3JICKTPUIECKON cernaparuu

N3ydyeHue oCHOBHOM
M JTOIOJHUTEIHHOMN
JUTEPaTypsl IO JUC-
OUILIMHE, KOHCIIEKTa
JICKITUH.

3amura nmabopa-
TOPHOU pabOTHI
Kontponbnas
pabota
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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, UBeTy, GioTorpa-
BUTAIMS; O0XKHT py[I; H30UpaTeabHOe IpoOIeHHEe, H3MEIbYCHUE, XUMHU-
4yecKoe oboraiieHue
4.10. ®dnoraunonHoe oboramenue. TeopeTuueckrue ocHOBbI. KnHeTuka
¢bnoTauun Nzydenmne ocHOBHOM
4.11. dnoTalMOHHBIE peareHThl, UX KiIacCU(UKAaIls, Ha3HAYCHUE U Me- U JOIIOJIHUTEIHLHON
XaHU3M JefcTBUs auTepatypsl o auc- |KoHTpoibHas
4.12. ®noTallMOHHBIE MALIMHBL, HX KIACCU(QHUKALNA, KOHCTPYKIHA LUILINHE, KOHCIIEKTa | paboTa
JIEKIIAM.
4.13. IIpakTiKa NpUMEHEHUsI MAIlIUH Pa3INYHbIX TUIOB (MEXaHUYECKUE,
THEBMOMEXaHUYECKHE, KOJOHHBIE U Jp.). CXeMbl M peKUMbI (IIOTalluu
Hroro no pasneny 1 2 23
5. O6e3BOKHMBaHKNE U ONPOOOBaHHE Il 0,5 10 |M3ydeHue OCHOBHOI OIIK-9
5.1. Ob6e3BoxuBanue. Ha3HaueHue omepauuii 00€3BOXKMBAHUS 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
[1K-4
6.1. TexHonornueckrue cXxemMbl: Ka4eCTBEHHbIE, BOJHO-IINIAMOBBIC U CX€- H3yyenue 0CHOBHOM IIK-5
MBI IIETU anmnapaToB H JIOTIOJTHUTENIbHOM I1K-12
6.2. YmpaBieHue KaueCTBOM IOJIE3HBIX MCKOMAEMbIX NMPU UX T00bIUE, auTeparypel 1o auc- | KoHTponbHasg  ([K-19
YCpEIHEHNE MUHEPAIBHOIO ChIPbsl B TOPHOM II€X€ U Ha 000raTUTEIbHON OUIIMHE, KOHCIICKTAa pabora
babpuke JICKIIUH.
6.3. Texnomorusi oboraimeHus: pyJ YE€pHbIX, [IBETHBIX M PEIKUX METal-
noB. TpeOoBaHUS K Ka4eCTBY KOHIIEHTPATOB H CHIPbS.
Hroro no pasneny 0,5 10
HToro nmo fucuunjinHe 11 4 4 88,4 IK3aMeH
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5 Oopa3oBaresibHbIC U HH(POPMALIMOHHBIE TEXHOJIOTHH

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

JIeKLIMOHHBIN MaTepuall 3aKperuisieTcss B XoJe JabopaTOpHbIX paldoT, Ha KOTOPBIX
BBINOJIHAIOTCS TPYNIOBBIE WM WHAUBUAYAJIbHbIE 3aJaHus 1o mpoiaeHHou Tteme. [lpu
IpOBEIEHUN Ja0OpaTOPHBIX 3aHATUH MCIOJIB3YETCS METOJ KOHTEKCTHOrO OO0yd4eHus,
KOTOPBIH II03BOJISIET YCBOUTh MaTepHall IIyTEM BBISIBJICHMSI CBA3EH MEX1Yy KOHKPETHBIM
3HAHHUEM U €T0 IPUMEHEHHUEM.

[lepenaua HEOOXOOUMBIX TEOPETUYECKHX 3HAHWKA W (OPMHPOBAHHWE OCHOBHBIX
IPEJCTaBICHUHN 0 KypCy IPOMCXOIUT € UCIOJIb30BAaHUEM MYJIbTUMEIUHHOT0 000py10BaHHUS.

1. TpagunuoHHbIe 00pa3oBaTe/IbHbIE TEXHOJIOTMH OPUEHTUPYIOTCS HAa OpraHU3alUIo
00pa30BaTeILHOrO MpoIiecca, MPEANoararllyo NpsAMY0 TPAHCIALUIO 3HAaHUH OT Mpernoja-
BaTeNsl K CTYJACHTY (IPEUMYILIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-UIUIFOCTPATUBHBIX METO-
J0B 00y4eHus1). YueOHasi AeATeNbHOCTh CTY/EHTa HOCUT B TaKUX YCJIOBUSX, KaK MpaBHIIO,
PENpPONYKTUBHBIN XapakTep.

@DopMbl y4eOHBIX 32aHATHIA € HCI0JIb30BAHMEM TPAAMIMOHHBIX TEXHOJIOT W :

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

Cemunap — Oecenia npenojgasarelsis U CTYIAEHTOB, 0OOCYX/I€HUE 3apaHee MOATOTOBIICH-
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
IIPEI0KEHHOMY AJITOPUTMY.

2. TexHoJI0rHU MPOOJIeMHOT0 00y4eHHsI — OpTaHu3aIs 00pa30BaTeIHLHOTO TpoIecca,
KOTOpasl IpeAroiaraeT MOCTAaHOBKY MPOOJEMHBIX BOIPOCOB, CO3/1aHUE y4EOHBIX MpoOIeM-
HBIX CUTYalUi 7151 CTUMYJIMPOBAHUS aKTUBHOM MTO3HABATEIIbHOM 1€ATEIbHOCTH CTYAECHTOB.

®opMbl y4eOHBIX 3aHATHI C HCIOJIB30BAHMEM TEXHOJIOTMH NMPOOJEeMHOro odyde-
HUA:

[TpobnemHass jekuMs — U3JI0XKEHUE MaTepuaia, IMpearnojararomiee MOCTaHOBKY Mpo-
OJIEMHBIX U JUCKYCCHOHHBIX BOIPOCOB, OCBELIEHUE PA3JIMYHBIX HAYYHBIX MOJXO/J0B, aBTOP-
CKH€ KOMMEHTapHH, CBS3aHHBIE C Pa3IMYHBIMM MOJEISIMM MHTEPIPETALUN W3Yy4aeMOIo 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.).

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

[TpakTHyeckoe 3aHsATHE HAa OCHOBE Kelc-MeTo/a — 00yuyeHHe B KOHTEKCTE MOJIeNupye-
MOM CHUTyallMM, BOCIIPOM3BOJSIIECH pealibHbIe YCIOBUS HAaydyHOM, MPOU3BOICTBEHHOM, 00111e-
CTBEHHOM aesaTenbHOCTH. OOyuaronmecs: JOHKHBI MPOAHAIU3UPOBATE CUTYAIHIO, pa3o0paTh-
csl B CyTH npoO0jeM, NMPeAsIOKUTh BO3MOXKHbBIE PEIIeHUs U BbIOpaTh jydinee U3 Hux. Keico
0a3upyroTcs Ha peasbHOM (PaKTHUECKOM MaTepuaie WU ke MpUOIMKEHBl K pealbHOU CH-
TyaluH.

3. ArpoBble TeXHOJIOTHHM — OpraHu3aLus 00pa30BaTeNLHOIO MpoIlecca, OCHOBAHHAS Ha
PEKOHCTPYKIIMH MOJIeJiel TOBEIEHUS B paMKaX MPeIJIOKEHHBIX CIIEHAPHBIX YCIOBUI.

®opMblI Y4eOHBIX 3aHATHI C HCIOJIb30BAHNEM UIPOBBIX TEXHOJIOTHIA:

YuebHas urpa — hopmMa BOCCO3/IaHUsI TPEAMETHOTO U COIIMAIBHOTO COACPKAHUS OYyIy-
el mpoecCHOHATBHON AEATENILHOCTH CIELUANNCTA, MOJICIMPOBAHUS TAKHX CHCTEM OTHO-
LICHUH, KOTOPBIEC XapaKTEPHBI AJI 3TOU ACATEIBHOCTH KaK LIEIIOTO0.



JlenoBast urpa — MOAEIMPOBAHUE PA3TUYHBIX 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 WM peKOHCTPYKLUS MOJEIEH poJIeBOro NOBEJAEHUS B IIPei-
JIOKEHHBIX CIICHAPHBIX YCIOBUSX.

4. TexHOJIOrMU MIPOEKTHOI0 00y4eHHus — OpraHu3anus oopa3oBaTeIbHOIO Ipolecca B
COOTBETCTBUH C aJTOPUTMOM IIOATAITHOTO PEIHICHUs MPOOJIEMHON 3aJa4Yd WM BBIOJHEHHUS
yueOHoro 3anaHus. IIpoekT mpeanonaraer COBMECTHYIO y4eOHO-IIO3HABATENbHYIO JESTENb-
HOCTb TPYIIIBI CTYACHTOB, HAIIPABJICHHYIO Ha BEIPAOOTKY KOHIICTIIINHY, YCTAHOBJICHUE 1IeTIeH 1
3a7a4, (POPMYJIUPOBKY OKUAAEMBIX PE3YyJIbTATOB, ONpPEICIICHUE NPUHIUIIOB U METOAUK pe-
HICHUS TIOCTABJICHHBIX 3a/]a4, TUIAHUPOBAHHUE X0Aa padOoThl, MOMCK JOCTYIHBIX U ONTHMAJb-
HBIX PECYpPCOB, MOATANHYIO PeaIU3alMIo IulaHa padoThl, MPE3EHTALUIO PE3yJIbTaTOB paboThl,
UX OCMBICTICHHE U PEQIIKCHIO.

OcHOBHBIE THIIBI IPOEKTOB:

HccnenoBaTenbCKUil MPOSKT — CTPYKTypa MpHOImKeHa K popMaTy HAydHOTO MCCIIEI0-
BaHU (JI0Ka3aTeIbCTBO AKTYaJIbHOCTH TEMBI, OIIpe/ieIeHne HayqHOH poOeMbl, IpeaMeTa u
00BEKTa MCCIEOBAaHUs, LEJe M 3aJad, METOAOB, MCTOYHUKOB, BBIABIDKEHHE THIIOTE3BI,
0000111eHIE pe3yNbTaTOB, BHIBOABI, 0003HAUEHHE HOBBIX MIPOOIIEM).

TBoOpueckuii MpOEKT, KaK MpPaBUIIO, HE MMEET ACTaIbHO MPOPaOOTAaHHOH CTPYKTYPHI,
y4eOHO-TI03HaBaTeIbHasl JEeSATEIbHOCTh CTYJEHTOB OCYLIECTBISETCS B PaMKax PaMOYHOIO
3aJJaHusl, TIOAYUHSSICH JIOTUKE M MHTEPECaM YYAaCTHHKOB IPOEKTA, KAHPY KOHEYHOTO Pe3yib-
taTa (razera, GuiIbM, Ipa3IHUK, U31aHUE, IKCKYPCUS U T.IL.).

WHpopManvOHHBIA TPOEKT — yueOHO-TI03HABATEIbHAS AEATEIBHOCTD C SIPKO BBIPAKEH-
HOW 3BPUCTUYECKOM HAIPaBIEHHOCTHIO (IIOUCK, OTOOP M CHUCTeMaTu3alus HHPpOpMaIUK O Ka-
KOM-TO OOBEKTEe, 03HAKOMJICHHE YYaCTHHKOB IPOEKTa ¢ 3TOH HMH(pOpMAaIHel, ee aHamu3 U
00o011eHne JUIs pe3eHTalu 0ojiee HIMPOKON ayAUTOPUH).

5. IuTepakTHBHBIE TEXHOJOTHH — OpPTaHU3aIHs 00pa30BaTEIBHOTO TpoIecca, KOTOo-
past mpeArnoaraeT akTUBHOE M HEJIMHEHHOe B3auMOJIEHCTBUE BCEX YYACTHUKOB, JOCTHKEHHE
Ha 9TOW OCHOBE JINYHOCTHO 3HAUYMMOTO Ui HUX 00pa3oBaTelbHOTO pe3yibTara. Hapsmy co
CHeLHUATU3UPOBAHHBIMU TEXHOJIOTUSAMH TAaKOTO POJia MPUHIUI UHTEPAKTUBHOCTH MPOCIEKH-
BaeTcs B OOJBIIMHCTBE COBPEMEHHBIX OOpa30BaTENBHBIX TEXHOJIOTHH. MHTEpaKTHBHOCTH
H0Jpa3yMeBaeT CyObeKT-CyObEeKTHbIE OTHOIIEHHUS B X0/1€ 00pa30BaTeIbHOTO Mpolecca U, KakK
ciencTBre, popMHUpPOBaHUE caMOpa3BUBAIOIICHCS MHPOPMAIIMOHHO-PECYPCHON CPEeIbl.

®opMbl y4eOHBIX 3aHATHH C MCMOJb30BAHHEM CHENUATN3MPOBAHHBIX MHTEPaK-
THBHBIX TEXHOJIOTHii:

Jlexuust «oOpaTHOM CBS3M» — JNEKIUSA—TIPOBOKAIMS (M3JI0)KEHHE MaTepuaia ¢ 3apaHee
3aIJJaHUPOBaHHBIMU ~ OIIMOKaMM),  JIeKnus-Oecena,  JEKIHS-TUCKYCCHsSI,  JICKIUS-
npecckoHdepeHIus.

CeMuHap-IMCKyccusi — KOJUIGKTHBHOE OOCYXJIEHHE KaKOTro-JIMOO CIIOPHOTO BOIPOCA,
npoOJeMbl, BBISBICHHE MHEHHH B rpymnmne (MeXrpyrnmoBOH IHAjor, JUCKYCCHUS KaK CIOp-
JIAAJIor).

6. UndopManmoHHO-KOMMYHHKALIIMOHHbIe 00pa3oBaTe/ibHble T€XHOJIOTHHM — Opra-
HU3aIMsi 00pa30BaTENBHOTO TMpOoIlecca, OCHOBaHHAs Ha MPUMEHEHUH CIICIHATU3UPOBAHHBIX
IPOTPAMMHBIX CPEJl U TEXHHUUECKUX CPEACTB pabOThI ¢ HHPOpMAIUEi.

DopMbI yUeOHBIX 3aHSATHHA C HMCIOJIB30BaHHEM HH(DOPMAIMOHHO-KOMMYHUKAITHOHHBIX
TEXHOJIOTH:

Jlekuusi-BU3yaliu3alus — H3JI0KEHUE COJIEPIKAHMS COIMPOBOXKIACTCS TpEe3eHTanneiH
(TemMoHCTpalyel yueOHbIX MaTepUalIOB, MPEICTABICHHBIX B PA3IMYHBIX 3HAKOBBIX CHCTEMaX,
B T.4. WJUTIOCTPATUBHBIX, TPAQUUECKUX, ayAHO- U BUICOMATEPHATIOB).
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6 YueOHO-MeTOIMYeCKOe o0ecleYeHrne CaMOCTOSITeIbHOM padoThl 00yUYarOLUXCsl

[To mucnummue «OborameHne NOJIe3HBIX HCKOIAaeMbIX» MPEIyCMOTPEHa ayIUTOpHAs
Y BHEAYJUTOPHAsl CAMOCTOSITEIbHAs paboTa 00y4JaroluXcsl.

CamocrostenpHas paboTa CTyJeHTOB ITOCTPOEHA TAKUM 00pa3oM, 4TO B Iporecce padbo-
TBI CTYI€HTBI 3aKPEIUIAIOT 3HAHUS, TIOJIyYCHHBIE B IIPOIIECCE TEOPETUYECKOTO 00YydeHUs, TeM
caMbIM (OPMHUPYIOT IPO(ECCHOHATBHBIE YMEHHS 1 HABBIKU.

B npouecce n3ydeHuss JUCHUILIMHBL OCYLIECTBISECTCA TEKYILIMU U IEPUOANYECKUN KOH-
TPOJIb 32 Pe3yJbTaTaMU OCBOCHUS y4eOHOTO Kypca. TeKymuii KOHTPOJIb OCYIECTBIISIETCS He-
MIOCPEJCTBEHHO B MPOIIECCEe YCBOCHUS, 3aKpEIIeHHs, 0000IIEHNsI U CHCTEMAaTU3alluy 3HaHUH,
YMEHHM, BIIQJICHUS] HAaBBIKAMU M IO3BOJIIET ONEPATUBHO JAMArHOCTHPOBATH M KOPPEKTUPO-
BaTb, COBCPUICHCTBOBATL 3HAHUSA, YMCHUA U BJIAJJCHHUC HABbIKAMU CTYACHTOB, OGeCHe‘II/IBaeT
CTUMYJIMPOBAaHHE M MOTHBALIMIO MX JESITEIbHOCTH Ha KaXIOM 3aHATUH. TeKyluii KOHTPOIIb
OCYIIECTBIISIETCS B opMe YCTHOTO ompoca (codeceroBaHms).

[leprioandeckuii KOHTPOJIb LEJb KOTOPOro OOOOLIEHWE M CHCTeMaTH3alus 3HaHUM,
npoBepka 3 (HEKTUBHOCTH YCBOCHUS CTYACHTAMH OIPEEICHHOTO, JJOTHYECKH 3aBEPIICHHOTO
CoZIepKaHMsl y4eOHOrO MaTepHana OCYIIECTBIsIeTCs B (opMe 3aluThl Ja0OpPaTOpPHBIX, KOH-
TPOJIbHBIX PadoT.

OneHOYHBIE CPEACTBA IS MPOBEACHUS TEKYIIECH aTTeCcTaluu

Tecmut 013 camonposepku:
Bapuanm Ne 1.

1. Yro Ha3bIBaeTCs 00OrameHneM moje3HbIX HCKOMaeMbIX?

1. D10 npoueccsl XUMUYECKOTO pa3AeIeHUss MUHEPAJIOB.

2. DTO MpoIEecChl MEXaHUYECKOTO Pa3/IeeHUs MUHEPAIoB 0e3 M3MEHEHUSI XUMHUYECKO-
I'0 COCTaBa ChIPbSL.

3. DTO OKUCITUTENHFHO-BOCCTAHOBUTEIBHBIE TIPOIIECCHI 32 CYET YACTUIHOTO HITH ITOJIHOTO
nepexo/a IEKTPOHOB OT OJTHUX ATOMOB K JIPYTUM.

4. D10 TpOoIIEeCCHl U3MEHEHHSI CTPYKTYPBI, MUHEPAIBHOTO, a HMHOTAa U XUMHYECKOTO CO-
CTaBa TOPHBIX MOPOJ] B 3eMHOM KOpe.

2. Konnenrparom Ha3pIiBaerTcs ...

1. mpoaykT, B KOTOPOM MaccoBasi JI0JIsl MOJIE3HOI0 KOMIIOHEHTAa 3HAYMTEIbHO BBILIE,
YeM B UCXOJIHOU pyJe;

2. IPOAYKT, B KOTOPOM MaccoBasi J0JIsI MOJIE3HOI0 KOMIIOHEHTa HUXKE, YeM B MCXOTHOU
pyne,

3. MPOAYKT, B KOTOPOM MAaccoBas J0JIs OJE3HOI0 KOMIIOHEHTA BBIIIE, YEM B UCXOIHON
pyZe, HO HU)KEe, YeM B KOHIIEHTpATE;

4. IpOyKT, B KOTOPBIH BbIAEISAETCS O0bIIast YacTh MUHEPAJIOB BMELIAIOIEH TOpOIbl U
BpPEIHBIX ITPUMECEHN.

3. CxeMa 1enu annaparoB NOKa3bIBaeT...

1. mepeueHp U MOCIIENOBATEIHLHOCTh TEXHOJOTHYECKHUX IPOLIECCOB U OMepanuii, KOTo-
PBIM MO/IBEPraeTCs MOJIE3HOE NCKOMAEMOE;

2. KOTMYECTBEHHBIE MTOKA3aTeIN 000TaICHNS TSl KaKJIOW OTIepallii ¥ IPOIYKTa,

3. KOJIMYECTBO BOJBI, T0OABIsIEMOE B ONpEIeNEHHbIE ONepaluy U MPOAYKTHl odorare-
HUS,

4. myTU CIIeOBaHUS TOJE3HOIO MCKOMAEMOI0 U MPOAYKTOB OOOTaIIeHUs! C YCIOBHBIM
n300paXkeHue armaparos.

4. CTeneHb KOHLIEHTPAIMHU NMOKA3bIBaeT:

1. Bo ckosbko pa3 Macca KOHIEHTpaTa MEHbIIE MAcChl ChIPbs, U3 KOTOPOrO OH IOJIY-
YeH,

2. Bo ckojbKO pa3 MaccoBasi 10J11 KOMIIOHEHTa B KOHIIEHTpaTe O0JIbIIe MacCOBOM 10JIN
ATOr0 KOMITIOHEHTA B UCXOJHOM pyae;
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. Kakas 1015 ieHHOro KOMITOHEHTA Mepennia B XBOCTHI;
. CreneHp MpHUOIMKECHUS PEATBHOTO MPOIecca 00OTaIIeHHsSI K HIICATbHOMY.
. UTo moka3bIBaeT BbIMYKJIAS XapaKTePUCTHKA KPYNHOCTH O Miocy?
. B mpo6e npeobitanaroT KpyIHbIe 3epHa.
. B mpo6e npeobnanaroT Menkue 3epHa.
. B mpo0e paBHOMEpHO pacrpeiesieHbl KPYITHBIC U MEITKHE 3epHA.
. B mpo6e npeobnamarT nuiaMel.
6. KakoBo Ha3HaYeHHUe ONepanny MPeIBAPUTEIbHOI0 TPOX0YEHHUs B CXeMaxX py/a0-
MOJArOTOBKH?
1. JInst KOHTPOJISt KPYITHOCTH JPOOJICHOTO MPOIYKTA.
2. J11st mosrydeHust TOBapHOTO POAYKTA 3aJaHHON KPYITHOCTH.
3. st pa3neneHust 4acTUI, UMEIOIIUX Pa3IMyKsl B TBEPIOCTH WU POpPME KYCKOB.
4.J1511 OT/eNeHUsl TOTOBOTO MO0 KPYIMHOCTH MPOAYKTA OT MCXOJHOTO MaTepuana, Mmocry-
HaroIero Ha Apo0ieHue.
7. Jast rpoxovyeHusi KPYNMHOKYCKOBOI0 MaTepuajia MpPeuMYLIeCTBEHHO MCIOJIb3Y-
I0TCSL...
1. KOJIOCHUKOBBIE PELLIETKH.
2. INCTOBBIC peniéra.
3. IPOBOJIOYHBIC CETKH.
4. nyroBble CUTA.
8. IIpu kakoM ycji0BUH I(PPeKTUBHOCTH TPOXOYEHHS PABHA HYJIIO?
1. Cozeprkanue OTCEBAEMOTO KJlacca KPYIMHOCTH B MCXOTHOW PYZE PaBHO COACPIKAHUIO
0TCEBAEMOT0 KJIacca B HAJPEIIETHOM IIPOIYKTE.
2. ConepxaHue OTCEBAGMOTO KJIacca KPYIMHOCTH B HAJIPECIICTHOM IMPOJYKTE PaBHO HY-

A WONPFPOA_W

J1O.

3. ConeprkaHue 0TCeBaeMOro Kiacca KpymHOCTH B UCXOAHOM pyae paBHO 100%.

4. CojnepxaHue OTCEBAEMOIO Kjacca KPYIMHOCTH B HAJPEIIETHOM MPOAYKTE pPaBHO
100%.

9. B yeM cymiHOCTH mpouecca ApodieHus?

1. Pa3nenenue ChIydynx MaTepHalioB Ha KJIACCHI KPYITHOCTH.

2. Paznenenue moJe3HBIX MCKOMAEMBIX MO JCHCTBHEM BHEIIHUX CHJI, TPEOJ0IEBA0-
[IMX BHYTPEHHUE CUIIBI CHEIUICHUS] MEXIY YaCTUIIaMHU.

3. OTneneHrne OCHOBHOM Macchl BMEMIAIOMIEH MOPOJBI OT MCXOJHON PYIbI Mepe] TOH-
KUM U3METbYCHHUEM.

4. Jlo3upoBaHUE W CMEIIMBAaHUE PA3TMYHBIX 110 KAYECTBY MOJE3HBIX MCKOMAEMbIX IS
MOBBIIIEHUS OHOPOIHOCTH KaUeCTBEHHOTO COCTaBa PY/I.

10. Yrto noka3piBaeT creneHb ApodaeHusi?

1. Bo ckosbko pa3 pazmep OTBEpCTHI MpeAbLAYILEro cuTa Ooblie pa3Mepa OTBEPCTUH
MOCJIEAYIOLIETO CUTA B CTAHAAPTHOM HabOpe CHUT.

2. Bo ckoJbKO pa3 KpyMHOCTh JPOOJIEHOT0 MPOIyKTa OOJbIle pa3Mepa pasrpy304HOM
IIEJTA TPOOUITKH.

3. Bo ckonbKo pa3 KpyMHOCTh KYCKOB IPOOJIEHOTrO NMPOAYKTa MEHBIIIE KPYITHOCTH KycC-
KOB, ITOCTYTAIOIINX HA IPOOICHHE.

4. Bo CKOJIBKO pa3 KPYMHOCTbh KYCKOB APOOJIEHOTO MPOAYKTa 0OJIbIlle KPYMHOCTH KyC-
KOB, ITOCTYTAIOIINX HA IPOOICHUE.

11. B MeibHMIIaX caMOU3Me/IbYEeHUS] M3MeJIbYalonieil cpeaoii ABJIAITCH:

1. cranbHBIE CTEPKHHU.

2. CTallbHbIC WU YyTYHHBIE IIAPHI.

3. pyaHas «rajs».

4. KpylHbIE KYCKHU PY/BbIL.

12. Kakoii U3 nepe4yucjaeHHbIX MPOLECCOB He OTHOCUTCSH K IPABUTALIMOHHOMY Me-
TOay olOoramenus?
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1. orcanka

2. KOHIICHTpAIUs Ha CTOJIaX.

3.000raIieHue B TSKEIBIX CYCIICH3UAX.

4. oboranieHue o TPEHHIO.

13. O0aacTh NpUMeHEeHN S KOHIEHTPAIMOHHBIX CTOJIOB.

1. Jlnsa oboraieHus: 30J10TOCOAECPKAIIUX TECKOB M TOHKO M3METBYEHHBIX PYJ PEIKHX
METAJIJIOB KPYITHOCTHIO MEHEe 3 MM.

2. Jl;ist oboramenus yriend kpynHoctbio 250-0,5 mm.

3. nis oborameHus pya 4epHbIX METAIIOB KpymHOCTRIO 50-0,2 MMm.

4. JIns oborameHus cynb(UIHBIX Pyl IIBETHBIX METAILJIOB.

14. CymnocTh npouecca neHHoi gpuiorauunu.

1. 'uapodunbHbIe YaCTUIBI 3aKPETUISIOTCSA Ha BO3AYIIHBIX ITy3bIpbKaX U BCIUIBIBAIOT HA
MOBEPXHOCTh, TUAPO(HOOHBIC YACTHIIBI OCTAIOTCS B 00BEME MYIIBITHL.

2. 'mapodoOHbIe YaCcTUIIBI 3aKPETUISIOTCS Ha BO3AYIIHBIX My3bIPhKaxX U BCIUIBIBAIOT HA
MOBEPXHOCTh, TUAPO(DUIHHBIC YACTUIBI OCTAIOTCS B 00HEME ITYJIBITHI.

3. T'mapodoOHbie U rUAPOGUITBHBIE YACTUIIBI 3aKPETUIAIOTCS Ha BO3AYIIHBIX MYy3bIPbKaX
¥ BCIUTBIBAIOT HA TIOBEPXHOCTD.

4. T'unpodobubie ¥ rTUAPOPUITbHBIE YACTHUIIBI OCTAIOTCA B 00bEME MYJIbIIbL.

15. OcHOBHBIM (U3HYECKMM CBOICTBOM MHHEPAJIOB, ONpPeNeJsIIONIUM BO3MOK-
HOCTh MATHUTHOTO 000TallleHN s, SIBJISIETCS:

1. YaenpHas MarHuTHAs BOCIIPUUMYHBOCTb.

2. JlusnexTpuueckas MpOHUIIAEMOCTb.

3. JIromuHectieHIHs (X0JI0HOE CBEUCHHE).

4. Tpubosnexkrpuueckuii 3HPexT.

Bapuanm Ne 2.

1. Iesb10 000raTUTEJBHBIX IPOLECCOB SIBJISIETCSH:

1. Beinenenue MeTamioB U3 XMMHUYECKUX COEAMHEHUN U OTACIEHUE HEMETAUINYECKUX
KOMITIOHCHTOB.

2. OuucTKa METAJUIOB OT HE)KEJIaTeNIbHBIX NPUMECeH.

3. Otnenenue MONIE3HBIX MUHEPAIOB OT BMEMIAIOIIEH MOPOJIBI M BPEAHBIX NMPUMECce u
NOJy4eHHEe KOHIIEHTPAaTOB, IO CBOEMY KauecTBY Y/AOBJIETBOPSIOUIMX TpeOOBAaHUSAM IOCIe-
JTYIOIIMX TEepPeeIioB.

4. V3BnedyeHue OTAENbHBIX COCTABISIONIMX TBEPAOro MaTepHaia ¢ MOMOIIBIO PacTBO-
puTens.

2. IleHHBIM KOMIIOHEHTOM Ha3bIBACTCH:

1. CkornuieHue moJyie3HbIX HCKOMIAEMBIX B 3€MHOM KOpe.

2. DNEeMEHT WM IPUPOAHBIM MUHEpaJ, C LENbIO MOIY4eHUs! KOTOPOTro J00bIBaETCS MO-
JIE3HOE HCKOIaeMoe.

3. IlpuponHoe XMMHMUYECKOE COETUHEHHE, oOpasylolieecs MpH Pa3IHYHBIX (U3UKO-
XUMHYCCKUX ITpoHeccax, MpOTCKAIUX B I‘J'Iy6I/IHaX 1 Ha ITOBEPXHOCTHU 3EMIIU.

4. DneMeHThl WM MPUPOJHBIE MUHEpAJbl, KOTOPBIE YXYALIAI0T KaueCTBO KOHIEHTpa-
TOB.

3. P peKTHBHOCTH 000ralleHUs XapaKTepu3yerT...

1. nonHOTY OT/AENEHUS MEIIKOT0 MaTepuaia OT KPyIHOTo.

2. U3BJIEYCHHUE TPAHUYHOTO KJ1acca KPYMHOCTH B CJIMB WJIM B TIECKH.

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

4. creneHb NPUOIIKEHHS PeabHOT0 Mpoliecca 000TalleHus K U1eaIbHOMY.

4. BoaHo-11aMoBasi cxeMa MOKAa3bIBAET:

1. Ilytu cnenoBaHus MOJE3HOTO MCKOMAEMOT0 M MPOAYKTOB OOOTAlIeHUS C YCIOBHBIM
N300paKCHUEM armaparoB.

2. HepequL " MMOCJICAOBATCIIBHOCTE TCXHOJIOTMYCCKUX MPOLECCCOB U OIICpalnun, KOTO-

15



PBIM IIOJIBEPTaETCs MOJE3HOE UCKOIIAEMOE.

3. KonunuecTBeHHbIe OKa3zaTeny 00orameHus AJis Kaxa0u ornepaiy U MpoayKTOB.

4. Konn4ecTBO BOJIBI, J00ABIIsIEMOE B OTACIbHBIC ONEPAIIUH U TPOTYKTHI.

5. Kakasi u3 nmepe4ucjaeHHbIX ONepanuii He OTHOCUTCH K MOATOTOBUTEJIbHBIM IPO-
neccam odoramenus?

1. ipoGiienue.

2. I'poxouenmue.

3. Ycpennenue.

4. OuncTKa CTOYHBIX BOJI.

6. UTo nmoka3bIiBaeT TOYKA NepecedyeHusi CyMMAPHOH XapaKTEePUCTHKH IO IJIIOCY»
¢ ocblo abcumcce?

1. Pazmep MakcUMalIbHOTO KycKa B mpooe.

2. Pa3zmMep MHHHMAaIILHOTO KyCKa B Ipooe.

3. CpeanemenuaHHBbIi pa3Mep.

4. CpenHuii TuaMeTp Kycka.

7. 10CTOMHCTBOM HITAMIIOBAHHBIX (JINCTOBBIX) pPelleT sIBJISIeTCS:

1. IlponomxuTenbHBIN CPOK CIIY>KObI ¥ TOCTOSIHHBIN pa3Mep OTBEPCTUH.

2. bounbIias TIOMIAIE <«GKUBOTO CEUCHUS».

3. Manas miaonaas «0KMBOTO CEUCHHUS.

4. BeICTpBIil U3HOC, PA3PhIB U CMELICHHE TPOBOJIOYEK.

8. ®opmyna nis pacyera 3¢gp(PeKTHBHOCTH TPOXOYCHMS:

1. E=g¢ — v
2. E = yk(ﬂ_a) :
;‘M(ﬂd‘, ~a)

_ (B-a)a-0)
3-E= a(100-a)g-6)’

4, £ =S g0
Haop. *a
9. YUem ompeaessiercsi IJIaBHBIM 00pPa30M KOHEYHAsi KPYNMHOCTH JAP00JIEHOr0 Mpo-
aykra?

1. Pa3mepoM BKparyieHHOCTH 3€peH MOJIE3HBIX MUHEPAJIOB.

2. KperocTbio pypbl.

3. MaccoBoit oneil IeHHOTro KOMIIOHEHTa B py/I€.

4. KpynmHOCTBIO UCXOAHOM PY/BI.

10. Kakum 00pa3oM NpoMCXOAUT npouecc Apod1eHHus] B KOHYCHBIX Apoouiakax?

1. 3a cuer AMHAMUYECKOTO BO3ICUCTBHUS POTOPA.

2. 3a cueT pa3fgaBIUBaHMS MEX]y JIBYMS TUIUTAMH.

3. 3a cueT SKCIEHTPUIHOTO JIBUKCHHUSI BHYTPEHHETO KOHYCA.

4. 3a cueT 3aXBaThIBaHUS 3yObsIMH U pacKaJbIBaHUS 10 TpeOyeMOl KPYITHOCTH.

11. ITonsiTHe 0 TUAPABINYECKON KIacCUPUKALMH.

1. IIpouecc pa3aeneHuss CMECH MUHEPAIbHBIX 3€PEH Ha KJIACChl KPYMHOCTH IO CKOPO-
CTAM OCQXKJICHUS B BOJHOU cperie.

2. Ilpouecc pazaeneHust CMECH MUHEPAJIbHBIX 3€PEH Ha KJIACChl KPYIMHOCTH IO CKOPO-
CTAM OCQXKJICHUS B BO3JIYIITHOM Cpeje.

3. Ilpouecc pa3aeneHus CMECH MUHEPAJIbHBIX 3€PEeH Ha KJacChl KPYMHOCTH MPH OMO-
I IPOCENBAIOIINX TOBEPXHOCTEM.

4. Tlpouecc pa3feneHHus CMECH MHUHEPAIbHBIX 3€pEH IO IUIOTHOCTU B BOAHOH cpene,
IyJbCUPYIOLIEH OTHOCUTENBHO PAa3AEIsieMO CMECH B BEPTUKAIbHOM HAlPaBJIECHUH.

12. IIpouecc pa3ejieHUs1 YACTHIL B TAKeJbIX cpeaax (CycneH3usix) MPOUCXOIUT:

1. [To MJIOTHOCTH YaCTHLI.
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2. ITo ckopocCTsIM TaJIeHUs YacTHUIl B CpeIe.

3. Ilo kpymHOCTH YacTHIL.

4. TTo popme vacTuil.

13. I'1aBHBIM JOCTOMHCTBOM ()JIOTALIMOHHOIO METO/1a 000raleHNsl IBJISIETCS:

1. Huszkuii pacxo/ 3JIEKTPO3HEPTUH.

2. [IpocToTa NpOU3BOJCTBEHHOI'O KOMILIEKCA.

3. OTHOCHTEBHAS ISIICBU3HA TTOTyYSHHS KOHIICHTPATOB.

4. YHUBEpCaIbHOCTb, BOBMOXKHOCTh pa3/IeleHUsI TIOOBIX MUHEPAIbHBIX KOMILJICKCOB.

14. B kakux noJsix NpoMcX0AUT MATHUTHAS cenapamnus?

1. B anekTpudecKux mossix.

2. B HEOTHOPOIHBIX MATHUTHBIX TOJISX.

3. B 0/1HOpOAHBIX MArHUTHBIX MOJISAX.

4. B 351eKTpOMarHuTHBIX MOJISX.

15. O0sacTh NpUMEHEHHS JIEKTPUYECKON cenapanuu:

1. OGoraienue py1 Y4epHbIX METAJIJIOB.

2. OboraiieHue TEXHOJIOTUYECKOTO ChIPbSI ¢ HU3KOM MacCOBOM J0NIel IIEHHBIX KOMIIO-
HEHTOB.

3. JloBo/Ka HEKOHJUIIMOHHBIX KOHIIEHTPATOB PYA PEAKHX METAJJIOB, KEPaAaMHUYECKOIO
CBIPbsI, CITIOJI, AJIMa30B.

4. OboraiieHre BceX TUIIOB MUHEPATbHOTO CHIPBS.

Bapuanm Ne 3.

1. Kakoe u3 nepeuncjieHHbIX MOJe3HbIX HCKONAEMbIX He MOJBepraercsi oooramie-
HUI0?

1. Hedrts.

2. Xene3ucrpie KBapIUTHI.

3. BokcuTsl.

4. AnMasebl.

2. XBocTaMH Ha3bIBAETCH:

1. IlpoaykT, B KOTOPOM MaccoBasi JI0Jis [IEHHOTO KOMIIOHEHTA BBIIIE, YeM B MCXOTHOU
pylie, HO HIDKE 4eM Tpedyemasi B KOHIICHTpaTe.

2. IIpoayKT, B KOTOPOM MaccoBas J10Jis [IEHHOT'O KOMITOHEHTA 3HAaYUTENbHO BHIIIE, YEM
B HCXOJHOM pyZeE.

3. IIpoaykT, B KOTOpPBIH BBIAENsAETCS OONbIIAs YaCTh BMEIIAOIIEH MOPObl M He3HAYU-
TeJIbHAsl YacTh IEHHOTO KOMIIOHEHTA.

4. ITponyKT, MOCTYMAIOUINA B JTI00YIO ONepaliio 000raleHus 1 B JII00YI0 MallluHYy.

3. Kakoii u3 nepeyHceHHbIX NMPOIECCOB HE OTHOCHTCS K COOCTBEHHO 000raTu-
TeJIbHBIM?

1. MarauTHas cenapanus.

2. DnexkTpuyeckas cenaparusi.

3. PagnomeTrpuueckas cenaparmsi.

4. Arnomepanus.

4. CUTOBBIM aHAJIN30M Ha3bIBaeTCH:

1. I3aMepeHne KpYyMmHBIX KYCKOB MO TPEM B3aUMHO MEPIEHIUKYISIPHBIM HAPaBICHUSIM.

2. Pa3nenenne marepuaia 1o CKOPOCTH MAJCHUS YaCTHIl PA3IMYHON KPYITHOCTH B BOJI-
HOH cpee.

3. 3mepenune gacTHIl MO MHKPOCKOIIOM W KJIACCH(HUKAIUSA X Ha TPYIIHBI B Y3KHUX
TpaHUIIaX OMPEIEICHHBIX Pa3MEPOB.

4. PacceB mpoOBI MaTepraia Ha HECKOJIBKUX CHUTaX C PAa3JIMIHBIMU CTAaHJIAPTHBIMH Pa3-
MepaMU OTBEPCTUH 3aJaHHOTO MOJIYJIS.

5. Kakoro Ha3HayeHHe onepanid KOHTPOJIbLHOI0 IPOXOYeHHsI B CXeMax PyAono-
rOTOBKH?
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1. JIns KOHTPOJISt KPYITHOCTH JPOOIEHOTO MPOIYKTA.

2. J1y1st moydeHust TOBAPHOTO MPOIYKTa 3aIaHHON KPYITHOCTH.

3. [ns pa3zpenenus MaTepuala Ha HECKOJIBKO KJIACCOB KPYIHOCTH TMepes] KOHLIEHTpaIU-
el Ha CToJIax.

4. JInst oTaenenns roToBoro no KpynHOCTH MPOIYKTa OT HCXOJHOTO MaTepuala, nocTy-
HaroIlero Ha ApoOieHue.

6. Kak BiamsieT yroJ HaKJI0Ha NPOCeMBalOLIel MOBEPXHOCTH TPOX0TA HA ero Mpo-
H3BOAUTEIBHOCTH U d3PPeKTUBHOCTH IPOXOYEHHsI?

1. He Bnuser.

2. Uem Oosible yrosl HaKJIOHA, TEM BBILIE IPOU3BOAUTEIBHOCTb TPOX0OTa U 3PPEKTUB-
HOCTb IPOXOYEHHS.

3. UeM Oosbllie yroja HakjiIOHa, TEM BBILIE IMPOU3BOIUTEIBLHOCTh IT'POXOTa U HIDKE (-
(EeKTUBHOCTH TPOXOUCHHUS.

4. Yem Oosnblie yroyi HakJOHA, TEM MEHbIIE MPOU3BOIUTENLHOCTh TPOXOTa U OOJIbIIE
3¢ (HEKTUBHOCTH TPOXOUYCHHUSI.

7. Kakoe 1po0JieHue HA3bIBAETCA MEJIKUM?

1. Ot 1500-500 no 350-100 mm.

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

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

4. Ot 30-10 1o 3 MM.

8. Cnoco0 pa3rpy3ku u3MeJIb4eHHOI0 MPOAYKTA U3 CTePKHEeBOH MeJIbHUIIbI:

1. CBoGOAHBIM CIIMBOM Yepe3 pa3rpy30uHyIo Handy.

2. JInprépamu IPUHYAUTEIBHO YIAISIETCS U3 MEIbHHIIBI.

3. Uepes HapyKHOE HMINHAPUIECKOE CUTO.

4. Yepes pemieTKy ¢ MeNsIMU KIMHOOOpa3HOH (HOPMBI.

9. Kakoi u3 nepe4mncjIeHHbIX ANNAPaTOB OTHOCHTCS K HEHTPOOEKHBIM KIaCCH(PH-
kaTopam?

1. CniupanbHblii kiaccudukarop.

2. Peeunsiit kmaccuduxaTop.

3. [lupamuianbHbIi Kiaccudukarop.

4. T'uapOoIMKIIOH.

10. ®1oTanuoHHOE 000ralICHNE OCHOBAHO:

1. Ha pa3znuuuu B cMauuBa€MOCTH MUHEPAJIOB.

2. Ha pa3nnuuu B INIOTHOCTSAX MHUHEPAJIOB.

3. Ha pa3nuunu B iBeTe MUHEPAJIOB.

4. Ha pa3nuyuy MUHEPAJIOB B CIIOCOOHOCTH OTpaXkaTh, IPOIMYCKaTh, MPEIOMIISTH CBET.

11. Ha3zHaueHue peareHToB - co0upareJieii Bo guioranum:

1. Ina runpodoOuzanuy MOBEpXHOCTH YACTHII.

2. J1nst rupoduiIM3aniy MOBEPXHOCTH YacTHII.

3. s usmenenus pH GprnoTaiimoHHON MyIbIIbL.

4. J1511 N3MEHEHUS HOHHOT'O COCTaBa MYJIbIIbL.

12. Kakoii U3 nepe4nc/aeHHBIX allllapaToB He SIBJSeTCH IPAaBUTAHMOHHbIM?

1. BunTOBOI1 cenapaTop.

2. TsoxenocpeiHbli KOHYCHBIN cernaparop.

3. DIeKTPOCTaTUIECKHH cernaparop.

4. [THeBMaTHYECKHIl cemaparop.

13. OTan4YuTeIbHONH 0CO0EHHOCTHIO CeNapaToOPOB Il 000ralieHust cJ1a00MArHUT-
HBIX PYA ABJISACTCH:

1. Hannume BaHHBI.

2. Hannuue GapabaHa n3 HEMarHUTHOTO MaTepHaa.

3. Hanmnune MarHUTHOM CUCTEMBI U3 TOCTOSIHHBIX MArHUTOB.

4. Hanuume pabodeii 30HbI MAJIOH AJTMHHBI M BBICOTHI C BBICOKOW HANPSXKEHHOCTHIO T10-
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JIA.

14. HeoOxoauMbIM YCJIOBHEM pa3/ie/IeHUSI MUHEPAJIOB MPHU IJIEKTPUUYECKOH cema-
paluu sBJsSETCS:

1. IlpumMeHeHue peareHToB.

2. Co3manue cpeabl pasfelieHHs] MPOMEXKYTOYHOH IUIOTHOCTH MEXAY IUIOTHOCTSIMH
pas3zenseMbIX MUHEPaJIOB.

3. Co3gaHre HEOTHOPOTHOTO MAarHUTHOTO TTOJIS.

4. 3apsiKa 4acTUIl TEM WJIM UHBIM CIIOCOOOM.

15. Henbro 000raTuTEIbHBIX MPOLECCOB ABJISAETCH:

1. Beienenre METaJIOB U3 XUMUYECKUX COCIMHEHUN U OT/EJICHHE HEeMEeTaINTHYECKIX
KOMITOHEHTOB.

2. OuncTKa METaNIOB OT HEXKENaTeJIbHBIX IPHUMECEH.

3. Otnenenue Moae3HBIX MUHEPAIOB OT BMEIAIONIEH MOPOJIBI M BPEAHBIX NMPUMECEH U
paszesieHne KOMIIOHEHTOB Ha Psiji IPOYKTOB, MPUTOIHBIX Ui JaJIbHEHIIeH nepepadoTKH.

4. U3BneyeHne OTAENbHBIX COCTABISAIOLIMX TBEPJOrO IOJIE3HOIO HMCKOIAEMOTO C IO-
MOIIBIO PACTBOPUTEIIS.

Koumponvnas paboma Nel

Hanwucate Ha3BaHHE POIYKTOB OOOTAIEHHS U JaTh UM OIPEICICHHUS.

Hamucath OCHOBHBIC TIOKa3aTed MPOAYKTOB oboramieHus. [laTh ompeneneHus u
HanucaTh GOPMYJIBI JJIsl UX ONPEICIICHUSI.

Koumponvnas paboma Ne2

[To mpencTaBiICHHBIM JaHHBIM IMOCTPOWTH CHUTOBYIO XapakTepucTuky. Ilo rpaduky
OTpeAeNUTh: MaKCUMANBHBIN pa3Mep Marepuana B Mpole, CpelHul pasmep, mpeodnagaHue
YaCTHUII, YaCTHBIN BBIXOJ, KJIACCOB.

Koumpoavuas paboma Ne3
[IpuBecTn 3cku3 000pYyAOBaHHS HA BBIOOp M TPOXOUYEHUS, IPOOJICHUS WIH
u3MenpuYeHus. Hamucats mpuHIUI paboThl 000pYA0BaHNUS, JOCTOMHCTBA U HEJIOCTATKH.

Koumponvnas paboma Ne4

[IpuBectu 3cku3 000pyAOBaHUS ISl TPABUTAIIMOHHOTO M MAarHUTHOTO OOOTalleHus
MOJIE3HBIX HCKomaeMblX. Hamucate npuHOUN paboThl 000pYyIOBaHUS, JTOCTOMHCTBA H
HEJOCTaTKH.

Hammcarp u mnpencraBuUTh CXEMaTUYHO MEXaHU3M JIEUCTBHS  (JIOTAIlMOHHBIX
pEeareHToB.

Koumponvnas paboma Nes
Knaccudukanmss omepanuii  00e3BokuBaHus. VX Ha3HadeHUs, JOCTOMHCTBA W
HEJIOCTATKU ONEPALUM.

Konmpoavuasa paboma Ne6
[TpuBecTH MPUHIMITHAIEHYIO CXeMY 000TalleHUs] MarHETUTOBOU PY/IBI.

Ilpumepnulit nepeuens mem u 3a0anuil 011 NOO20MOBKU K IKIAMEHY:

1. Kakue cBoiicTBa MUHEPAJIOB UCHOIB3YIOTCS MPU PA3IUYHBIX METOAAX 00OTaIeHUs?
2. Kornma Heo0X0MMO TPUMEHSATh MEXaHUUECKoe odoraiieHue?

3. 13 xakux omeparuii COCTOAT MPOIECChl 000TaIICHMS?

4. Kakue mpoleccsl nepepadoTKi MUHEPATBHOTO ChIPhsS HA3BIBAIOTCS MOJATOTOBHUTEIb-
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HBIMU?

5. Kakue nporueccsl nepepaboTK MUHEPAIbHOI'O ChIPbsl HA3bIBAIOTCSI OCHOBHBIMU?

6. Kakue mporueccsl nepepaboTKH MUHEPATBHOTO CHIPhSi HA3BIBAIOTCSI BCIIOMOTATENb-
HBIMH?

7. Kakue nmpoayKThl OJy4aroT B pe3yabTaTe o0orameHus?

8. Uem ompernensercs npeaesibHO BO3MOXKHAs MaccoBasi JI0Jsl LIEHHOTO KOMIIOHEHTa B
KOHIIEHTpaTe?

9. IlpuBeanTe Kaue€CTBEHHYIO CXEMY O0OrallleHHs U CXeMY LIeNH annaparos.

10. Yem ompenemnsieTcss KPyIMHOCTh, 10 KOTOPOH MOJIE3HOE MCKOMAeMOe IPOOHTCS, U3-
MeJlb4aeTcs nepej odorameHuem?

11. Tloyemy mpuMeHsieTCS CTaguaibHOE ApoOseHue? YTo Ha3bIBACTCS OTKPBITHIM U
3aMKHYTBIM LIUKJIOM JApo0IeHus?

12. Kakue anmaparbl HCHOIB3YIOTCS sl IPOOJICHHUS U U3MENbUYCHUS Py Ibl?

13. B ueM cocTOUT Ha3HaYeHUE Olepaluii rpoXoUeHus, kiaccuduxanun?

14. Kakue anmapaTsl UCHIOIB3YIOTCS /7S ONlEpalMii TPOXOUYEHUsI U KilacCupuKauuu?

15. Kakue 3aKOHOMEPHOCTH Jie’KaT B OCHOBE I'PaBUTALIMOHHOTIO Ipoliecca o0orameHus?
Knaccugukanus rpaBUTaIlHOHHBIX ITPOIECCOB.

16. Yro Ha3zpIBaeTcs npoueccoM otcagku? OTcaJouHble MAIIUHBI.

17. Kakue cuibl JeHCTBYIOT HA MUHEPAJIbHBIE YaCTUIbl Ha IOBEPXHOCTH KOHILIEHTpAallu-
OHHOT'O cTOJIa?

18. Kakue mosie3Hple HCKOTIaeMble 000TaIAIOTCsl Ha KOHIIEHTPAMOHHBIX cTomax? O6o-
raieHue Ha BUHTOBBIX CeMapaTopax U KOHLEHTPALMOHHBIX CTOJIaX.

19. Yto Takoe TspKenas cpela U KaKue THIIBI TSHKENBIX CPEe BCTPEYAIOTCS B IPAKTUKE
oOoramenusa?

20. B yem 3akio9aeTcsi CyIHOCTh TpoIiecca pa3aelieHus B TSHKEIBIX cpeaax”?

21. Kakue cymecTBYIOT OCHOBHBIE THIIbI allaparoB JUIs pa3JelieHus] B TSDKEJbIX CycC-
neH3usax? OnuiuTe NPUHIUI UX pabOoThI.

22. Knaccudukanus ¢roTannoHHBIX IpoleccoB. B yeM 3akimovaercs npouecc diora-
uuu?

23. YTo Ha3bIBaETCS KPaeBbIM YIJIOM CMAauMBaHUs?

24. KakoBo Ha3Ha4YeHUE (PIIOTAIMOHHBIX PEAreHTOB, UX KJIACCH(HUKAIH?

25. B yem npeumymiectBo (GpIOTAMOHHOTO METOAA 00OTaIleHHs TTepe]] OCTaTbHBIMU?

26. Yto Ha3pIBaeTcs npsiMoi u oOpatHoi ¢uortarueii? Kakue onepanuu ¢uoranum Ha-
3BIBAOTCSI OCHOBHBIMH, NI€PEYHCTHBIMU, KOHTPOJIBHBIMU?

27. Kak BBIIENSIOTCS IICHHBIE KOMIIOHEHTHI TPH CEJEKTHBHOH M KOJUIEKTHBHO-
CeJIEKTUBHON cxeMax (otanun’?

28. Knaccudukanus ¢(raoTalMoHHBIX MamMH. BermomoraTenbHoe QuioTaniioHHOE 000-
pyJOBaHHE.

29. MarauTHo€ 1oJe 1 ero CBOMCcTBa. MarHuTHasi BOCHPUMMYHUBOCTD.

30. Kak pa3nuuaroT MuHepaibl 10 MarHUTHBIM cBoicTBam? Kakoil cuibl TpeOyroTes
MarHHUTHBIE TT0JIS 11 KX 00OoTaIleHus ?

31. OTKpBITBIE ¥ 3aMKHYTBIE MArHUTHBIE CUCTEMBI. MarHuTHBIE 0JIS CENapaTOpPOB.

32. Kakue cymiecTBYrOT THITBI MAaTHUTHBIX CETIapaTopoB?

33. MarHuTHbI€ cenapaTopsl A1l 00OTraleHHsi CHIbHOMAarHUTHBIX PY/I.

34. MarHuTHBIE CeTapaTopsl AJIsi 00OTAIECHHS CITA00MarHUTHBIX PY/.

35. HazoBute MeTObI M anmapaThl 00€3BOKUBAHUS TPOAYKTOB 00OTAIICHHUS.

[{enbto abopaTopHbIX pabOT MO JaHHOW NUCUUIUIMHE SBIISETCS MPAKTUUYECKOE O3Ha-
KOMJICHHE CTYJIEHTOB C Pa3IMYHBIMU MPOIECCAMH M METOJAaMH OOOTaIlIeHUs MOJIC3HBIX HC-
KOIMAeMbIX, a TAK)KE MOJIyY€HHE HABBIKOB 10 BHITIOJHEHHUIO PA3IMYHBIX ONBITOB. B yacTHOCTH,
CTYJEHT JIOJDKEH YMETh MPaBHILHO OOOCHOBATH MPUMEHEHHE MpoIlecca WM MeToja obora-
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MICHUA OJId 3aJaHHOT'O TUIla PYAbI, paCCYUTATh OCHOBHBLIC ITOKA3aTCIIN 060FaH_[eHI/I}I " mnpeha-
CTaBUTh HMHIMBHIYAIbHBIN OTUeT. Bee monmydeHHbIC SKCIEPHUMEHTAIbHbIC IaHHBIE HE00XO0-
MO TIPOaHAIM3UPOBATh, IIPOBEPUTH BBITIOJIHECHA JIM OCHOBHAS LEb paboThl, CHopMyInupo-
BaTh BBIBOJIbI. EC/IM TMOTydeHbI HU3KHUE TEXHOJOIMYECKUE MOKA3aTenu 00OralleH s, yKa3aTh
BO3MOJKXHBIC ITPUYXHBI U ITYTU MMOBBIIICHUA IIOKa3aTeJIcH.

[Ipu BBIONHEHHH PAOOT CTPOro COOJIOJATH TpaBHIa TEXHUKH OE30MACHOCTH M HH-
CTPYKILIUU TI0 paboTe ¢ anmaparypoi.

[Tepedenn 1a00paTOpHBIX PAbOT:

1. 3y4enue paboTHI IEKOBOM APOOUIIKH U MPOU3BOJICTBO CHTOBOTO aHATN3a
2. W3ydenue paOOThI THPAIIMOHHOTO TPOXOTA M OmpeaeicHre 3P(HEKTUBHOCTH I'POXO0-
YCHUSL
3. M3ydeHue nporiecca U3MeNIbYSHHS Pyl B IIIAPOBOM MEIbHUIIE
4. OborartieHue XeIe3HbIX Py HA MAarHUTHOM CerapaTope
5. O6oraieHue NOIMMETAIUIMYECKUX PYJI IO CXEMe MPSMOM CelIeKTUBHOM (proTanuu
6. O0oraiieHue MOJIe3HbIX UCKOMAEMbIX Ha KOHIIEHTPAIIMOHHOM CTOJIE.

[Tpw BBITIOTHEHUW KOHTPOJIBHON paOOThI CTYIEHTHI JOJDKHBI HAYYUTHCS PACCUUTHIBATH
KOJIMYECTBEHHBI MHHEPAIOTMUECKUN COCTaB PYJ U KOHIIEHTPATOB, OMPEIENATh MpPeaeIbHO
BO3MOXKHYIO MAacCCOBYIO JIOJIFO KOMIIOHEHTa B MPOAYKTaX OOOTAlIeHHS M MacCOBYIO JIOJIIO
KOMIIOHEHTa B 00BEAMHEHHOM MPOJYKTE, T.€. MIPHUOOPECTH HABBIKU HCIOIH30BAHHS TEXHOIIO-
THYECKUX TOKa3aTese Il COCTaBIeHHs OajlaHCca MPOAYKTOB 00OTaIIeHusl.

Jl71s oLleHKH Mpo1IeccoB 00OTaIeHHsI TIOJIE3HBIX HCKOMAeMbIX HEOOXOAMMO YCBOUTH OC-
HOBHBIE TEXHOJIOTHYECKHE TOKA3aTeNIu: BBIXOJ MPOAYKTA, MAcCOBas JOJsi KOMIIOHEHTA, HM3-
BJICUEHUE KOMIIOHEHTA, CTENeHb KOHLIEHTPAINU, CTEeNIEHb COKpalieHus, 3(p(HeKTUBHOCTh 000-
rameHusi. CTyIeHTBl JOJKHBI YMETh TOJIb30BaThCs (PopMysiaMu Il OTPENIeTICHUsI BBIXOJa
KOHIIEHTpaTa M0 JaHHBIM XUMHUYECKOTO aHalln3a MPOAYKTOB MepepadOTKH, ypaBHEHUSIMU Oa-
JIaHCA U YPaBHEHHUEM, CBSI3BIBAIOIINM MEXITY COOON OTHOCUTENIbHBIE Moka3arenu. Kpome 3To-
ro, CTYJAEHTHl JOJKHBI HAYYUTHCS PACCUUTHIBATH OCHOBHBIE TEXHOJOTHYECKHE IMOKa3aTelu
paszeneHus Mo CemapaloOHHBIM XapakTepuctukaMm. MHTepnperupoBaTh (pakiMOHHBIE, Ce-
napaMoHHbIe XapaKTEePUCTUKHU U [-PYHKIUIO pyabl. Pa3nnuaTe cenapairioHHbIe XapaKTepu-
CTHKH ammapaToB I'PaBUTAIMOHHOTO, MATHUTHOTO, (DIIOTAIIHOHHOTO U YJIEKTPHUECKOT0 METO-
OB oborarmieHus. PaccuyuThIBaTh MOKa3aTEIM BOJIHO-IIUIAMOBOW CXEMBI U YMETh COCTaBIISITh
OanaHc BOJIbI B ONIEPALIUH.

B mporiecce BhIMOMHEHUS KOHTPOJIBHON PabOTHI CTYIEHTHI JOJKHBI TaK)Ke HAYUUTHCS
CTPOUTH U MOJIH30BATHCS XaPAKTEPUCTUKAMU KPYMHOCTH MPOIYKTOB, ONPeAensiTh 3HPeKTuB-
HOCTh TPOXOUYEHHUS M PACCUUTHIBATH KOJIMUECTBO MPOAYKTOB B ONEPAIIMU T'POXOUEHHUS 110 Tpa-
HYJTOMETPUYECKHM XapaKTEPUCTHKAM; OIpPENesaTh BEIUYHHY LUPKYIUPYIOIIEH HArpy3Ku
JUISL OHOCTAINATBbHOM CXEMBI U3MENIbUCHUS;, OTIPEIEIATh CKOPOCTH TaIeHUS YaCTUIl Pa3THd-
HBIX MUHEPAJIOB 3a/IaHHOM KPYITHOCTH B pa3HBIX Cpe/ax.

JIns1 BBIMIOJTHEHUST KOHTPOJIBHOW PaOOTHI CTYJAEHT MPUHUMAET MCXOJHBIC NaHHBIC JIS
Ka)KIOT0 3a/laHusl B COOTBETCTBYIOIIMX TaOJHIIAX M puUcyHKax. Homep BapmaHTa COOTBETCT-
BYET MOCIEeTHUM ITU(PpaM B 3a4€THON KHIDKKE (JIJIs1 CTY/ICHTOB 3a09HOM (hOPMBI).

BrinmonHneHnHas KOHTpoJibHAs paboTa MpeCTaBIseTCs B BUJE MOSICHUTENBHON 3allUCKU,
ohOopMIIEHHOH C COONIIOICHIEM TpeOOBaHUH JCHCTBYIOIIMX CTAaHAAPTOB. B 3amucke MOMKHBI
MPUBOJUTHLCS YCIOBUS 3a/lad, 0OOCHOBAHHE MPHUHATOTO PEIICHUs, HEOOXOAUMBIE BBIYHCIIEC-
HUS, TpadUKH, TAOIHIIBI M CCHUIKH HA MCIOJIb30BAaHHBIC JTUTEPATYPHBIC HCTOUYHUKH. Bee Tad-
JUIBI U PUCYHKHU JIOJDKHBI UMETh Ha3BaHME, KPUBBIE Ha TpadUKax JOKHBI HYMEPOBAThCS C
pacmrdpoBKON B MOAPUCYHOUHON HAIAMUCH. PacyeThl TOJDKHBI IPOU3BOAUTHCS C MCIOJIb30-
BaHUEM CTaHJIAPTU3UPOBAHHBIX CAUHUIL (PU3UUECKUX BEITUUHH.
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7. OIIeHO‘{HBIe cpeacrea AJisi MpOBECACHUSA HpOMe)lcyTO‘lHOﬁ arrecranuun

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

CtpyKTypHBIi
JJIEMEHT

KOMIICTCHII N

[Tnanupyemble pe3ynbTaThl
oOy4eHus

O1neHOYHBIC CPEACTBA

OIIK-9 BJaJCHUEM METOJaMHM aHA/In3a, 3SHAHUEM 3aKOHOMepHOCTeﬁ MOBCACHUSA U YIIPABJICHUSA CBOMCTBAMH TOPHBIX ITOPOX U COCTOSAHUEM
MacCCHBa B Ipoueccax IlOﬁI)I‘II/I H HGprﬂﬁOTKI/I TBEPALIX MOJE3HbIX HCKOIIAEMBIX, 4 TAKIKE IPH CTPOUTECJIBCTBE U IKCILIyaTallMM IMMOJA3€MHBIX

COOPYKEeHU
3HaTh METOJIbl aHallu3a, 3aKOHO- | Ilepeuens meopemuueckux 60npocos K IK3AMeHy:
MepHocu  noBeneHus U | 1. Kakue cBoiicTBa MMHEpaJIOB UCIIOIB3YIOTCS IPU Pa3IMUHBIX METOJaX 00OTaleHUs?
yIpaBJIeHUs coiicTBami | 2. Korja Heo0X0AMMO MPUMEHATh MEXaHUYecKoe oboraiieHue?
TOPHBIX MOPOJ U COCTOSIHM- | 3. M3 kakux oneparuii coCToAT mpoLecchl 00orameHus?
eM MaccuBa B nporeccax | 4. Kakue npoueccsl nepepaboTKu MUHEPAIbHOI'O ChIpbs Ha3bIBAIOTCS MOATOTOBUTEIbHBIMU?
nobpiun U mepepabotku | 5. Kakue mporueccel nepepadoTKH MUHEPAIBHOTO ChIPbsl Ha3bIBAIOTCS OCHOBHBIMU?
TBEPJBIX MOJE3HBIX HCKO- | 6. Kakue mporecchl nepepaboTKu MUHEPAIHOTO ChIPbsl HA3bIBAIOTCS BCIOMOTaTeIbHBIMU?
MaeMbIX. 7. Kakue npoayKThl IOJIY4arOT B Pe3yJIbTaTe 0O0oTaIieHus?
8. Uem ompenenseTcs NpeaebHO BO3MOXKHAs MaccoBasl [0S [IEHHOIO0 KOMIIOHEHTa B KOHIIEHTpaTe?
9. IlpuBennuTe KaYECTBEHHYIO CXeMY OOOTallIeHHs U CXEMY LIENH anmapaToB.
10. Yem omnpenensieTcss KpyIMHOCTb, 10 KOTOPOH IOJIE3HOE UCKOMAaeMoe JIpOOUTCs, U3MeIbUaeTcs nepes
oOorarieHrem?
Ymeth BbIOMpPATh METOJbl aHalu3a,
3aKOHOMEPHOCH TIOBEJICHUS
U YOpaBJeHUS CBOWCTBAMH
TOPHBIX TIOPOX B COCTOSHH- Ilpumepnvie npakmuueckue 3a0anus 013 IK3AMeHA:
CoctaBuTh cxemy /sl 000TaleHnus pyabl
€M MaccuBa B IIpoleccax
no0pluu U mepepaboTKu
TBEPABIX IIOJIE3HBIX HCKO-
MIAEMBIX.
Bnagers CIOCOOHOCTBIO  BBIOMpATH | Pemumo 3adauy:

METOABl AaHaJN3a, 3aKOHO-

OHpe)IeJ'II/ITI) MAaCCOBYIO JOJIO MCIM B KOHIOCHTPATE, COCTOAIICM U3 IMMUPHUTAa U MUHCPAJIIOB, YKAa3aHHBIX B




CTpyKTypHBII
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 N'OPHBIMUA M B3PBIBHBIMHA pa60TaMn nmpu 3KCHJ’IyaTaIII/IOHHOﬁ pa3BEaKe, ).IOﬁbI‘le
TBEPALIX MOJE3HBIX HCKONTAEMbIX, CTPOUTECIbCTBE U IKCIJIyaTallMi MMOA3€MHBIX 06'beKTOB, HEMOCPECACTBCHHO YIIPABJATH NMPOECCaMH HaA MPO-
HU3BOACTBCHHDBIX 00LEKTOB

3HaTh OCHOBHBbIE TIOHATUS METO- | Illepeuens meopemuueckux 60npocos K IK3ameHy:
JIOB, CIIOCOOOB M CpEJICTB 1. CymHOCTb, rI1aBHBIE 0OCOOCHHOCTH H KJIAaCCU(UKAIUS 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-
LICHUIO MOJIE3HBIX HCKomae- | IIpumepnble npakmuyecKkue 3a0anus 015 IK3amena:
MBIX, IPUMEHATH CIOco0bI U [ COCTaBUTH cXxemy st 000TalIeHUs Pyabl
CpeIcTBa ISl TIOMy4YEHUS
KOHJUIIMOHHBIX KOHIICHTpa-
TOB
Bnaners CMOCOOHOCTBIO BBIOWpATh 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:
- BBIXOJ MEAHOTO KOHIICHTpATA,

- BBIXO/J XBOCTOB,

- MacCy XBOCTOB,

- U3BJICYCHHUEC MCIU B MG)IHBIﬁ KOHICHTPAT,
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CTpyKTypHBII
JJIEMEHT
KOMIIETCHIINH

[TnaHupyemble pe3ysbTaThl
oOyueHus

OueHouHble CpeCcTBa

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

- U3BJICYEHUE MEAH B XBOCTBI JUIS YCIOBHUHU, YKa3aHHBIX B Ta0II.
Pe3ynbTaThl pacuera TEXHOJIOTUYECKHUX MTOKa3aTeseil 0(OpMUTH B BUJIE CTAHIAPTHON TaOIMIIBI.
Onpenenuts MapKy MEJHOTO KOHIIEHTpaTa U3 TaoJI.

ITK-5 roToBHOCTHI0 IEMOHCTPHPOBATH HABBIKH Pa3padoTKH IJIAHOB MEPONPHUSATHIA M0 CHUKEHHIO TEXHOT€HHO HATPY3KH NMPOM3BO/JACTBA HA
OKPY:KAIOLIYI0 CPeay NMPH IKCIUTyaTAIIMOHHOI pa3Be/iKe, 100bIUe U NMepepadoTKe TBEPAbIX MOJIe3HbIX HCKOMAEMBIX, 2 TAK/Ke MPH CTPOUTEb-
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 KJ'IaCCI/I(l)I/IKaI_II/ISI 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 npakmuyueckue 3a0anus 013 IK3IAMEHA:
CoctaBuTh cxemy /sl 000TaleHns pyabl
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CTpyKTypHBII
JJIEMEHT
KOMIIETCHIINH

[TnaHupyemble pe3ysbTaThl
oOyueHus

OueHouHble CpeCcTBa

Bnanets

HAaBbIKaMU 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 OO 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 NPEeAJI0KCHHUA M0 COBEPHICHCTBOBAHUIO OPraHU3alluN

NPOM3BOICTBA

3HaTh

OCHOBHBIC TEHJCHIIMU pa3-

Hepeuenb meopemuidecCKux 60npocoé K IK3ameny:

BUTHS  INPOU3BOJCTBEHHBIX 1. Kakue mpornecchl nepepaboTKi MUHEPAIBHOTO ChIPhsI HA3bIBAKOTCS MOATOTOBUTEIBHBIMU?
IIPOLIECCOB, IIOKa3aTeNN 2. Kakue mporieccsl mepepadoTK MHHEPAIBHOTO CHIPhsl HA3bIBAIOTCSI OCHOBHBIMHU?
IIPOU3BOJICTBA 3. Kakue npoueccsl nepepabOTK MUHEPAIBHOTO ChIPbsl HAa3bIBAIOTCSl BCIIOMOTaTEIbHBIMU?
Ymeth IIPUMEHSTh U3YyYEHHBIE TCH-
JIEHLIUY Pa3BUTUS IPOU3BOJI-
Ilpumepnvie npakmuueckue 3a0anus 014 IK3IAMEHA:
CTBEHHBIX IIPOLIECCOB, IOKa-
CocTaBuTh cxemy Ui 00oramieHus pyisl
3aTeNn  NPOU3BOACTBA B
npogeccuoHaIbHON nesi-
TEJIbHOCTHU
Bnagers TEHACHIUAMHU pa3BUTHSA

IMPOU3BOJACTBCHHBIX IIPOLECC-
COB, TMOKa3aTelu MPOU3BOJI-
CTBa B TMPO(PECCHOHATBHON
JeSITeNbHOCTH

Pewiump 3a0auy:
OnpenenuTh MacCOBYIO JIOJTIO IIMHKA B KOHIIGHTPATE, COCTOSIIEM M3 IMTUPHUTA U MHUHEPAJIOB, yKa-
3aHHBIX B TabnuIle (10 331aHUIO)
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CTpyKTypHBII
JJIEMEHT
KOMIIETCHIINH

[TnaHupyemble pe3ysbTaThl
oOyueHus

OueHouHble CpeCcTBa

IIK-19 roTroBHOCTBHI0 K pa3padoTKe NPOEKTHHIX HHHOBAMOHHBIX PellleHUil 10 IKCIVIYaTAIlMOHHON pa3BeaKe, 100bl4e, NepepadoTKe TBEPAbIX
M0JIE3HBIX HCKOMAEMBbIX, CTPOUTENbCTBY H IKCILUIYATAIIMH NO13€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 OIS [IEHHOTO KOMIIOHEHTa B KOHIIEHTpa-
TBEP/IBIX MOJIE3HBIX UCKO- Te?
AeMBIX
Ymerh NPUMEHSTh U3Y4CHHBIC TCH-
ICHINN Pa3BUTHS UHHOBA- | Ilpumepnbie npakmuueckue 3a0anus 0Jis IK3aMeHA:
[IUOHHBIX perieHui 1o nepe- | COCTaBUTh CXeMy JJIsl 00OTallleHHs Py IbI
paboTKe TBEPIBIX MOJIE3HBIX
HCKOIAeMBIX
Brnanets TEHJICHIMSIMH PAa3BUTHS UH- | Peuuumso 3a0auy:

HOBAIIMOHHBIX PELIEeHUH 10
nepepadoTKe TBEpAbIX MO-
JIE3HBIX HCKOMAeMBbIX

PaccunTare TexHomornueckue mokaszarenau odorameHus QoTalmoHHoro nexa. Pesynbrarsl npencra-
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, O3BOJISIOIINE OLIEHUTh YPOBEHb YCBOCHHs 00ydaroIiy-
MUCS 3HAHHUH, U TIPAKTUYECKUE 3a7aHUs, BEIIBIAIONINE CTETIEHb COPMUPOBAHHOCTA YMEHUN
U BJIQJICHUH, IPOBOAUTCS B (popMe 3K3aMeHa.

DK3aMeH 10 JaHHOH JUCUUIUIMHE ITPOBOAUTCS B YCTHOH (hopMe Mo 3K3aMEHAIMOHHBIM
OuneraM, Kax/blii U3 KOTOPBIX BKIHOYAET 2 TEOPETUUYECKHX BOIPOCA U OJHO MPAKTHUYECKOE
3a/laHue.

DK3aMeH MPOBOAUTCS MO OmiieTaM, OXBaThIBAIOIIMM BeCh MPOHAeHHBIH MaTepuai. [1o
OKOHYAaHUM OTBETA HK3aMEHATOpP MOKET 3aJaTh CTYACHTY IOIOJHUTEIBHBIE U YTOUHSIOLINE
BOIpocCkl. [1010)KUTENBHBIM TaKkke OyJeT CTpeMIIEHHUE CTYACHTA U3JI0XKUTh PA3JIMYHbIE TOUKU
3peHHs Ha pacCMaTPUBAEMYIO MPOOIIEMY, BBIPa3UTh CBOE OTHOIICHHUE K HEW, IPUMEHUTH TE€O-
peTndecKue 3HaHUs 110 COBPEMEHHBIM ITpo0iieMaM 000TralleHus MOJIEe3HbIX HCKOMAEMBIX.

IToxa3aTeu 1 KPUTEPHHU OLICHUBAHUS IK3aMeHa:

— Ha OLIEHKY «OTJIMYHO» » (5 06a/ioB) — 00yyaromuiicst MoKa3bIBaeT BHICOKUM YPOBEHb
c(OpPMHUPOBAHHOCTU KOMIIETEHIIUH, T.€. CTYI€HT, IPEJICTAaBIIsIET BCECTOPOHHEE, CUCTEMaTHYe-
CKOe ¥ TIIyOOKOe 3HaHWE y4eOHO-TIPOrPaMMHOTO MaTepuaia, YMEHUE CBOOOIHO BBHITIOIHSTH
3aJlaHus, IPETYCMOTPEHHBIE TPOrpPaMMOM, YCBOMBILUN OCHOBHYIO M 3HAKOMBIH C JONOJHU-
TENbHOU JUTEpaTypol, peKOMEHI0BaHHOW mporpamMmoil. Kak mpaBuio, oneHka "oTinyHO"
BBICTaBIISIETCSl CTY/IEHTaM, YCBOMBIIMM B3aUMOCBSI3b OCHOBHBIX MOHATUI AMCLUUIUIMHBI B UX
3HAYeHUU IS TprodpeTaeMoii mpodeccuu, MpOsIBUBIIUM TBOPUYECKHE CIIOCOOHOCTH B TIOHHU-
MaHHHU, U3JI0)KEHUH U UCIIOJIb30BaHUM YU€OHO-TIPOrPaMMHOI0 MaTepHaa.;

— Ha OIIEHKY «XO0pomio» » (4 Gamia) — oOyJaronIuiicss MOKa3bIBa€T CPEIHUN YPOBEHD
c(OPMHPOBAHHOCTU KOMIIETEHLIUH, T.€. CTYAEHT IpeJICTaBlIseT IOJHOE 3HaHHE Yy4eOHOo-
IPOrpaMMHOT0 MaTepHasa, YCHEIIHO BHIIOJHSIOUIUN PeayCMOTPEHHBIE B POrpaMMe 3aj1a-
HUSI, YCBOMBIIMK OCHOBHYIO JINTEpaTypy, PEKOMEHJOBaHHYI0 B mporpamme. Kak mpasuio,
OIIEHKa "XOpoIo" BBICTABISAETCS CTYJIEHTaM, [MOKa3aBIIMM CHCTEMAaTHYECKHM XapakTep 3Ha-
HUH [0 JUCHUIUIMHE U CIHOCOOHBIM K MX CAMOCTOSITEIbHOMY HOIOJHEHHIO U OOHOBJIEHHIO B
X0Jle JanpHeel yueOHol paboThl U MPOoPeCcCUOHAIBHOM 1€ TeNbHOCTH;

— Ha OLIEHKY «YIOBJETBOPUTENBbHO» » (3 Oamia) — oOydarouuiics moka3blBaeT Mopo-
rOBbIH ypOBEHb C(HOPMHUPOBAHHOCTU KOMIIETEHIIMH, T.€. CTYJIEHT, MPEACTABISAET 3HAHUS OC-
HOBHOTO y4eOHO-IIPOrpaMMHOI0 MaTepuasia B 00bemMe, HEOOXOJUMOM [T JajbHEHIIen yue-
OBl U mpezcTosAne paboThl MO CIIENUATbHOCTH, CIIPABIISIIOIIMICS C BBIMOJIHEHUEM 3aJlaHUM,
IIPEyCMOTPEHHBIX MPOrpaMMOM, 3HAKOMBI C OCHOBHOW JIMTEPATYpOH, PEKOMEHIOBAHHON
nporpammoii. Kak mpasuiio, orieHka "yJ0BJI€TBOPUTEIHHO" BBICTABISAETCS CTYJAEHTAaM, JOIYC-
TUBIIUM IOTPEUIHOCTH B OTBETE HA HK3aMEHE M NMPH BBINOJHEHUU HK3aMEHAIIMOHHBIX 3a]1a-
HUHM, HO 0O0Ja/lalolUM HEOOXOAUMBIMU 3HAHUSAMH Ul UX YCTPAHEHUS MOJ PyKOBOJCTBOM
IpenoaaBaTes;

— Ha OIICHKY «HEY/IOBJIETBOPUTEIBHO» » (2 Oaymia) — pe3ynbrat oOy4eHHs] He JOCTUT-
HYT, 0Oy4aromuiicss He MOXKET MOKa3aTh 3HAHUS HAa YPOBHE BOCIIPOU3BEICHUS U OOBSCHEHUS
nH(pOpMallii, HE MOKET MOKa3aTh UHTEIEKTyaJIbHbIE HABBIKM PELIEHUs MPOCTHIX 3a/1ad, T.€.
y CTY/I€HTa, OOHApy>KUBAIOTCS MPoOeIbl B 3HAHUAX OCHOBHOTO Y4e€OHO-TIPOTPaMMHOTO 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 HABBIKK PELICHUS IPOCTHIX 3a/1a4.

8 YueOHo-MeTOqMYecKOe U HHPOPMALTHOHHOE o0ecTieyeHHe TUCIHILTHHbBI

a) OcHoBHas JIMTEpaTypa:



1. ABgoxun, B.M. OcHOBBI o0oramieHusi MOJIe3HbIX UCKOMAeMbIX | YUeOHHK : B 2 TO-

Max / B.M. ABnoxuH. — 4-e u3n., 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. OGoranieHue moiae3HbIXx 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. ®noTtainoHHBIE METO/IbI OOOTaIIeHNs. XUMUYECKHUE OCHOBBI (10-
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, 3JIEKTPHYECKIE U CIICAATbHBIC METOJIbI 00OTaICHUS
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 ['paBuTanimonnsie MeTo il oOoramieHus: Y4eOHuK AJisi By30B. —
M.: U3n-Bo MAKC-IIpecc — 2006.

5. AbpamoB A.A. IlepepaboTka, oboraiieHe U KOMIUJIEKCHOE HCIIOIb30BAHUE TBEP-
JbIX ToJe3HbIX uckonaeMbix. T.1 IIponeccs! annapatel: Yuebuuk. M.: MITY, 2004. — 471 c.

6. A6pamoB A.A. IlepepaboTka, oboraieHue U KOMILJIEKCHOE HCIOIb30BaHHE TBEP-
IBIX T0JIe3HBIX MckomaeMbIX. T.11 TexHomorus oboraiieHust MOJe3HbIX MCKOMAaeMBIX: YUueo-
Huk. M.: MITYVY, 2004. — 471 c.

7. AGpamoB A.A. Texnonorus nepepaboTku u odborameHus pya: Yueb. mocod. B 2 kH.
— M.: UsparensctBo 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 . /Tlox pen. bornanosa O.C.-2-e usn., me-
pepab. u nom. — M.: Henpa, 1983.

11. bapckuit M./[. OnTuMu3anusi TpoLecCOB pa3aeiaeHUs] 3€PHUCTHIX MATEPHANIOB. -
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:
O6orarurenpsHbie poriecchl: Yueouuk. M.: MI'TY, 2006 — 417 c.

14. Tlepuoamueckue m3ganus: "OOoramenue pyna", pedeparusHsiii xypHan "['lopHoe
neno", "T"opusrii xypHan", "M3BecTrs BhICIINX Y4eOHBIX 3aBeleHU".

B) MeToanueckue yKazaHusi:

1. Herons E.1O., IllaBakyneBa O.I1. OcHOBBI OOOTaIeHUsI MOJE3HBIX HCKOMACMBIX:
WMHCTpYKIIKS 1O BHIMOJIHEHUIO JIAOOPATOPHBIX paboT i CTYASHTOB criermansHoctu 21.05.04
Bcex (hopm oOyuenus.— M3a-Bo Marauroropcek. roc. TexH. yu-ta uM. [.1. Hocoga, 2016. — 40
c. — Pexxum mocryna: https://newlms.magtu.ru/course/view.php?id=75768#section-5
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2. eroas E.1O., lllaBakynesa O.I1. IlepepaboTka moyie3HBIX NCKOMAEMBIX [ DIEKTPOH-
HBI pecypc] : mpaktukym / MI'TY. - Marautoropck : MI'TY, 2017. - 1 31eKTpOH. ONT. AUCK
(CD-ROM) — Pexum nocryna: https://magtu.informsystema.ru/Marc.html?locale=ru

r) Ilporpammuoe o6ecnneuenue u UHTEpHET-pecypcehI:

Haumenoanue 110 Ne norosopa Cpox neicTBUE JUIEH3UN
MS Windows 7 J1-1227 ot 08.10.2018 11.10.2021
MS Office Ne 135 ot 17.09.2007 OeccpouHo
Kaspersky Endpoint Security | 1-300-18 ot 21.03.2018 28.01.2020
1u1st On3Heca-CTaHIapHTHBIN
7Zip CcBOOOIHO pacrpocTpansemMoe | 6ecCpoyHo

1. Hudopmamumonnas cucrema — EquHoe OKHO JgocTyrna K oOpa3oBaTeIbHBIM PECyp-
cam. — URL: http://www.window.edu.ru.

2. HanumonanpHas MH(pOpMaIMOHHO-aHAIMTHYECKAs cUCTeMa — Poccuiickuii mHACKC
HayuHoro nutuposanus (PUHLL). — URL: https://elibrary.ru/project risc.asp.

3. HOI/ICKOBa}I CHUCTCMA
https://scholar.google.ru/.

Axanemus Google (Google Scholar). - URL:

9 MaTtepHaJbHO-TeXHHYECKOE ofecrieyeHrue TUCHHILITHHBI (MOITYJIsl)

MaTepI/IaJII)HO-TCXHI/ILIGCKOG obecreucHue JUCHUIIIIMHBI BKIIIOYACT:

Tun u Ha3zpanue AyIUTOPUHA

OCHaH_ICHI/Ie AyIUTOPUHA

JlexunoHHas ayguTopus

MynbTUMEAMITHBIE CPEACTBA XPAHEHHUS], IEpEAAdYd U
IIpeJCTaBICHUs HHPOPMALIUU

JlaGopaTopusi MEXaHUUYECKHX HC-
OBITAaHUHN

1. JlaGopaTopHasi ycTaHOBKa IIEKOBON APOOUIIKH;

2. JlabopaTropHasi yCTaHOBKa MEXaHHYECKOTO BCTPIXUBA-
Tes;

3. JlaboparopHasi ycTaHOBKA MIAPOBON MEIBHUIIB;

4. JlabopaTopHasi yCTaHOBKA MEJbHMIIBI C Bpallaromeics
0CBI0;

5. JlabopaTopHasi yCTaHOBKAa HHEPIIMOHHOTO I'POXO0Ta;

6. CtanmapTHBII HAOOp CUT;

7. JlaboparopHas (pyoTaliMOHHas MallIMHA;

8. JlJabopaTropHbIE TpaBUTAIMOHHBIC aNmapaThl (OTCAI0Y-
Hasi MallliHa, KOHIEHTPALlMOHHBIM CTOJI, BUHTOBBIE Cema-
patopsbl);

Q. JlaGopaTopHbIif MATHUTHBIN cenaparop.

Aynuropuu 1Ji CaMOCTOSITEIb-
HOU pabOThI: KOMITBIOTEPHBIC
KJIACCHI, UM TaJIbHBIE 3aJIbI OHO-
JIMOTEKHU

[MepconanbHbie KoMIbIOTEPHI ¢ makerom MS Office, BbI-
X0JI0M B VIHTE€pHET U C IOCTYIIOM B 3JIEKTPOHHYIO UH-
(hopMalinoHHO-00pa30BaTENbHYIO CPEAy YHUBEPCUTETA

[Tomemienne g XpaHEHUs U
npoUIaKTHIeCKoro  00CTyXKu-
BaHUs y4eOHOro o00pyA0BaHUS

Hlkadsl s XpaHeHUus y4eOHO-METOANYECKON TOKYMEH-
TalMM, y4eOHOro o0opynoBaHMA W y4eOHO-HATJISAHBIX
OCOOUH.
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