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1 Ilean ocBoOEeHMSI AUCIMILJINHDI

emsMu ocBOoeHUS AUCHUIUIMHBI «OOOTrameHue IOJe3HbIX HCKOMAeMBIX» SBIISIIOTCS
pa3BUTHE Y CTYACHTOB JIMYHOCTHBIX KA4eCTB, a Takxke (HopMHUpOBaHHE MPO(HECcCH OHATBHBIX
KoMIileTeHIIM B cooTBercTBUHM ¢ TpeboBanmsimu PI'OC BO mo cnenumansHoctu 21.05.04
I'opHoe neno.

2 MecTo TUCHMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMbl MOATOTOBKH

cnenuaanucTa

Juctummaa «O0oramieHne mojae3HbIX NCKOMAeMbIX» BXOJIUT B 0a30BYIO YacTh OJIOKa
«IIpoekTHas AESITEIBHOCTHY 00pa30BaTEIbLHON IPOrPAMMBI.

JIist m3ydeHus: TUCIUTUTMHBI He0OXO0IMMBI 3HaHUS (YMEHUS, BIIaJCHU ), CPOPMUPOBAH-
HBIE B PE3YyJIbTATE U3YUYEHHUS CICAYIOIINX KYPCOB:

«Duzukay, «MartemaTtukay, «Xumus», «Mubopmarukay, «['eomorus».

3nanus (yMEHUs, BJIAJICHUs), MOJIYYCHHbIC IPU U3yYECHUHU JaHHOW TUCIHUIUIMHBI OyIyT
HEOOXOUMBI JIJIsl pa3paObOTKH, COBEPIICHCTBOBAHUS TEXHOJOTHH IMOATOTOBKH U 00OTaICHUS
MTOJIC3HBIX MCKOITAEMbBIX; CO3JIaHUS MaJOOTXOMHBIX M 0€30TXOJHBIX TEXHOJIOTHH, KOMILIEKC-
HOT'O HCIIOJIh30BAHUSI MUHEPAIBHOTO CBHIPBS, JIJISl aHATU3UPOBAHUS YCTOMUMBOCTH TE€XHOJIOTH-
YECKOT'0 IIPOLIeCcca U KaueCcTBa BhIMTYCKAEMOU MPOAYKIUU.

3 Komnerenunu odyyawuerocsi, GopMupyembie B pe3yJibTaTe 0CBOCHHUS

AUCHUIUIMHBI M IVIAHUPYeMbIe pPe3yJibTaThl 00yUeHust

B pesynbrate ocBOoeHMsS DUCHUILIMHBI «OOOraiieHue MOJe3HBIX HMCKOMAaEeMBIX» 00Yy-
YaIOMUKACA TOJKEH 00J1a1aTh CICAYIOIUMU KOMITIETCHITUSIMU

CtpyKTypHBII
JJIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHUs

KOMIICTCHIIUHN

OIIK-9 BaagenneM MeTOAAMM aHAJIN3a, 3HAHNEM 3AKOHOMEPHOCTEH MOBeIeHUsI U
ylpaBJjieHHs CBOHCTBAMM FOPHBIX MOPO/ M COCTOSTHHEM MACCHBA B Mpoleccax J00bIYH 1
nepepadoTKM TBEPAbIX MOJE3HbIX HCKOMAEMbIX, 4 TAKKe IIPH CTPOUTEJIHCTBE M IKC-
TUTyaTaluM MOI3eMHBIX COOPY KeHH i

3HaTh METOJBl aHAIN3a, 3aKOHOMEPHOCHU IOBEICHMS M YIPABICHHS CBOWCTBAMHU
TOPHBIX MTOPOJT U COCTOSIHUEM MacCUBa B MpOLEccax J00bIUN U epepadoTKu
TBEPJIbIX MOJIE3HBIX HCKOMAEMBIX.

YMeTh BBI6I/IpaTB MCTOAbI aHaJIN3d, 3dKOHOMCPHOCHU IOBCACHUSA W YIIPABJIICHUA
CBOMCTBaAMH TFOPHBIX TOPOJ U COCTOAHMUEM MACCHBA B IMPOLECCaX I[O6I)I‘~II/I u
r[epepa60TI<H TBCPABIX ITOJIC3HBIX NCKOITACMBIX.

Bnagers CIOCOOHOCTBIO BBIOMpPATh METOMABI aHaIH3a, 3aKOHOMEPHOCU MOBEICHHS U
yIpaBieHUs! CBOMCTBAMM TOPHBIX MOPOJA U COCTOSHHEM MaccHBa B IpoOILIEC-
cax J100bI4u M nepepabOTKH TBEP/BIX MOJIE3HBIX HCKOMAEMBbIX.

ITK-4 roTOBHOCTBIO OCYHIECTBJISITh TEXHHYECKOE PYKOBOJACTBO FOPHBIMH U B3PbIBHBIMH
padoTaMM NpPH IKCIIYaTAIIMOHHOM pa3BeKe, 100bIYe TBEPAbIX MOJIe3HbIX HCKONAeMbIX,
CTPOMTEIbCTBE M JIKCILIyaTAllUH NMOJA3eMHbIX 00bEKTOB, HENMOCPEACTBEHHO YNPABJIATH
NpoueccaMu Ha MPOU3BOJCTBEHHbIX 00bEKTOB

3HaTh OCHOBHBIE TIOHATHSI METOJIOB, CIOCOOOB ¥ CPEJICTB MOYUEHHUS ChIPhsI U KOH-
[IEHTPATOB MPH MEePepabOTKH MOJIE3HBIX NCKOMAEMbIX

YmMmeTh BBIOMpATh TEXHOJIOTHIO MPOU3BOCTBA PabOT MO 0OOTaIIEHUIO MOJE3HbIX HC-
KOIaeMbIX, IPUMEHAThH CIIOCOOBI U CPEICTBA JJIS TIOTYUYEHUS! KOHTUIIMOHHBIX
KOHIICHTPATOB

BJ'IaI[eTB CIIOCOOHOCTBIO BBIGI/IpaTI: " paCCUUTBIBATH OCHOBHBIC TCXHOJOT'MYCCKUC I1a-

pameTpsl 3PGEKTUBHOTO U IKOJIOTHYECKH O€30MacHOTO MPOU3BOJICTBA padoOT
1o nepepadoTke U 00OTANICHUI0 MUHEPAJIHHOTO CHIPbS HA OCHOBE 3HAHHMA
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CTpyKTypHBI
3JEMEHT [TnanupyemMble pe3ynbTaThl 00yUCHHS

KOMIICTCHI UM

MPUHIUIOB ()IOTAIIMOHHOTO MPOSKTUPOBAHMS TEXHOJIOTHYECKUX CXeM 000-
TaTUTEIHLHOTO TPOM3BOACTBA M BHIOOpPA OCHOBHOTO M BCIOMOTAaTEILHOTO
000raTUTEIILHOTO 000PYIOBAHUS

ITK-5 roToBHOCTHI0 IEMOHCTPUPOBATH HABBIKH Pa3padoTKH IVIAHOB MePONPHUATHIA 110
CHU’KEHMIO TEXHOTeHHOM HArPY3KHU NPOM3BOACTBA HA OKPY/KAIONLLYI0 CPeay NPH IKC-
IUIyaTallMOHHOM pa3Be/iKe, 100bIYe U MepepadoTKe TBEPAbIX MOJIE3HbIX HCKONAEMBbIX, a
TaKsKe IPU CTPOUTEJILCTBE U IKCILIYATALHH

3HaTh Hay4HBIE METO/bI U MEPOIPHUATHS 110 CHIDKEHHIO TEXHOT€HHOM Harpy3Kku Ha
OKPY’KaOLIYIO Cpeay NPH SKCIUTyaTallnOHHOM pa3Benke, 1o00bIde 1 nepepa-
OOTKE TBEPABIX MOJIC3HBIX HCKONAEMBIX

Ymetp MPUMEHSATHh HAYYHbIE METO/IbI U MEPOIIPUATHS 1O CHUKEHHUIO TEXHOTE€HHOMN
Harpy3Kd Ha OKPY>KaIOIIYIO Cpey MPH SKCILTyaTalluOHHON pa3BeKe, 100bI-
4ye U nepepadoTKe TBEPABIX MOJIE3HBIX NCKOMAEMBbIX

Buaners HaBbIKAMU IIPUMEHEHUS HAYYHBIX METOJI0OB U MEPOIPUSITHM 110 CHUKEHUIO
TEXHOTE€HHOU Harpy3Ku Ha OKPYKaIOILIyI0 Cpeay IIPH SKCILTyaTallMOHHON
pasBezike, 10ObIYE U epepaboTKe TBEP/IBIX MOJIE3HBIX HCKOMAEMBIX

IIK-12 roToBHOCTBHI0 ONIEPATHBHO YCTPAHATH HAPYUIEHUS NIPOU3BOJACTBEHHBIX Ipolec-
COB, BECTH NIEPBUYHBIN yUeT BHINOJIHAEMbIX Pa00T, AaHAJIM3HPOBATH ONlEPATUBHbIE U
TeKyllUe M0KAa3aTeJ I MPOU3BOACTBA, 000CHOBBIBATDH MPe/IJI0KEeHH S 110 COBEPIIEHCTBO-
BAHMIO OPraHM3ali NPOU3BOICTBA

3HaTh OCHOBHBIE TEHJICHIIUU PA3BUTHS MTPOU3BOACTBEHHBIX MPOIIECCOB, MOKA3aTEIN
MIPOM3BOJICTBA

YMmerb MPUMEHATh U3YYECHHbIE TEHACHIIMU Pa3BUTHS IMPOU3BOJCTBEHHBIX IPOILIEC-
COB, MTOKA3aTeNH MPOU3BOJICTBA B MPO(ECCHOHATHEHOM e TENbHOCTH

Brnanets TEeHJICHLIUSMHU Pa3BUTHS MPOU3BOJICTBEHHBIX MTPOLIECCOB, OKA3ATENN MPOU3-
BOJICTBA B MPO(ECCHOHATBHOM JIEATETbHOCTH

ITK-19 roroBHOCTBIO K pa3padoTke NPOEKTHHIX MHHOBALMOHHBIX PeLIeHHH 10 IKCILTY a-
TallMOHHOM pa3BenKe, 100bI4e, MepepadoTKe TBEPABbIX MOJIE3HbIX HCKONAEMbIX, CTPOH-
TeJbCTBY M IKCILIYaTAIlUM N0J3eMHbIX 00bEKTOB

3HaThb OCHOBHBIC TCHACHIUU PA3BUTHA HHHOBALIMOHHBIX peH_IeHI/Iﬁ Io HepepaGOTKe
TBECPABIX MOJIC3HBIX MCKOITACMbIX

YMeTh MNPUMCHATH U3YYCHHBIC TCHACHIWHN Pa3BUTHA MHHOBAIIMOHHBIX pCIHeHI/Iﬁ 10
Hepepa60TKe TBCPABIX ITOJIC3HBIX NCKOITACMBbIX

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

IICK-6-4 cnoco0HOCTBIO pa3padaTbiBaTh M Peajn30BbIBATH NMPOEKTHI NMPOU3BOACTBA
NnpH nepepadoTKe MUHEPAJIbHOI0 M TEXHOT€HHOI0 ChIPbSi HA OCHOBE COBPEeMEHHON Me-
TOA0JIOTMH NMPOEKTHPOBAHHS, PACCYMTHIBATH NPON3BOANUTEIBHOCTh M ONpeesiTh Na-
paMeTpbl 000py10BaHUA 000raTUTEJbHBIX (hadpuk

3HaTb BCC 3Tallbl IPOU3BOACTBA ITPpHU Hepepa60TKe MHUHCPAJIBHOT'O U TCXHOTCHHOI'O
CBIPpbS Ha OCHOBC COBpeMeHHOﬁ MCTOHOJIOTUU IMTPOCKTUPOBAHUA

YMerb aHaAJIM3UPOBATh BCE ATAIbI IPOU3BOJICTBA MPU NEepepabOTKe MUHEPATLHOTO U
TEXHOT€HHOTI'O ChIPbsl HA OCHOBE COBPEMEHHOM METOI0JIOTMU IIPOEKTUPOBA-
HUS

Brnanets npolLeccamMmy MPOU3BOACTBA MPU NepepadoTKe MUHEPATIbHOTO U TEXHOTCHHO-
T'O ChIPbsl HA OCHOBE COBPEMEHHON METOI0JI0TUU TPOESKTUPOBAHUS




CTpyKTypHBI
JJIEMEHT

KOMIICTCHI UM

[TnanupyemMble pe3ynbTaThl 00yUCHHS

IICK-6-5 roToBHOCTbI0 MIPUMEHSITH COBpeMeHHble HH(POpMAIMOHHbIE TEXHOJIOTHH, aB-
TOMATH3HPOBAHHBbIE CHCTEMBI NPOEKTHPOBAHNS 000TraTUTEJIbHBIX IPOU3BOJICTB

3HaTh MIPUHITUTIBI K1 METOJIBI CO3/IaHMS COBPEMEHHBIX HH(OPMAITHOHHBIX TEXHOJIO-
THi B MPAKTUYECKON JEATEILHOCTH 00OTaTUTEIHHBIX POU3BOJICTB

YMern MPUMEHSITh PUHITUITHI K METOJIBI CO3/IaHUsI COBPEMEHHBIX HH(POPMAIIMOH-
HBIX TEXHOJIOTHH B IPAKTUYECKOMN ACSITEIPHOCTA 000TaTUTEIHHBIX ITPOU3-
BOJICTB

Bnanmets MPUHITATIAMHA U METOJaMH CO3/[aHuUsI COBPEMEHHBIX HH(POPMAITMOHHBIX TEX-

HOJIOTHH B HpaKTH‘IGCKOﬁ JACATCIIBHOCTH 000raTUTENbHBIX IMPOU3BOACTB




4 CTpyKTYpa M coiepKaHue AUCHUILIMHBI

OO01mmas TpyA0eMKOCTh TUCHUIUINHBI 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, €€ 3a7a4K. 3HAYCHUE U POJIb oOoraiie- 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. Onepanuu, uukisl, ctaauu. OneHka 3pQeKTUBHOCTH MPOLIECCOB LII/IHJII;/IHeypKOHCHeKTa ap60Ta I1CK-6,4
o0oramieHust 1 KOMIIEKCHOCTH HCIOJIb30BaHUS CHIPbSI - ’ P [ICK-6,5
1.4. IlponykTsl 1 oka3aTenu oboramieHus. MarepuanbHbIi OajgaHc 1Mo '
TBEPJIOMY, METAJLTY, BOJIE B TEXHOJOTHYECKUX CXeMax 00oralieHus pya
1.5. IloHATHE O KOJMYECTBEHHBIX XapAKTEPUCTHKAX 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 | Konrtponbhas |OIIK-9
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2.1. I'panynomeTpudeckuii coctaB pyA U MPOAYKTOB OOOTaileHusi, 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- IICK-6,4
CTPOCHHE XapPAKTEPUCTUK KPYITHOCTH I1CK-6,5
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
JIEKIHUH. [1CK-6,4
I1CK-6,5

3.3. IpoGnenue. Haznauenue qpobiaeHus, CTeneHb IpooIeHHs

3.4. Knaccudukamus 1 KOHCTPYKIIUN APOOIIOK ISl KPYITHOTO, CpeaHe-
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. Knaccudukanusi pa3MonbHOro odopynoBaHusi. CxeMbl HM3Mesbye-
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
yactuil. OCHOBHbBIE MPUHIUIIBI KJIACCU(UKALIUN 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 [1K-19
[UTUINHE, KOHCTIEKTa
BBIX Cemaparopax, o0orameHne B TSHKEIbIX CYCIEH3HIX . [ICK-6,4
JICKITUH.
I1CK-6,5

4.3. CyuiHocTh NpoIeccoB, KOHCTPYKTUBHBIE U TEXHOJIOIMYECKHUE Tapa-
METpBI alapaToB ¥ MAIIMH, IPAKTHUKA UX IPUMEHEHUS

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 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, BeTy, GuoTorpa-
BUTAIMS; O0XKHT py[I; H30UpaTeabHOe IpodIeHIe, U3MEIbYCHNUE, XUMHU-
4yecKoe oboraiieHue
4.10. ®dnoraunonHoe oboramenue. TeopeTuueckrue ocHOBbI. KnHeTuka
¢bnoTauun Nzydenmne ocHOBHOM
4.11. ®dnaoTalMOHHBIE PeareHThl, UX KiIacCU(UKAIUs, HA3HAYCHUE U Me- U JOIIOJIHUTEIHLHON
XaHU3M JefcTBUs auTeparypsl o auc- |KoHTpoibHas
4.12. ®noTalMoHHbIE MALINHBI, UX KJIaCCU(PUKALINS, KOHCTPYKIUS LMIUTMHE, KOHCTIeKTa |paboTa
JIEKIIAM.
4.13. IIpakTiKa NpUMEHEHUsI MAIlIUH Pa3INYHbIX TUIOB (MEXaHUYECKUE,
THEBMOMEXaHUYECKHE, KOJOHHBIE U Jp.). CXeMbl M peKUMbI (IIOTALUU
HToro no pasueny 2 4 18,7
5. O0e3BOKMBAHKUE W ONMPOOOBAHHE Il 0,5 10 . OIIK-9
= N3ydyeHue oCHOBHOM
5.1. Ob6e3BoxuBanue. Ha3Hauenue omepauuii 00€3BOXKMBAHUS M HX M I1K-4
Y JIOTIOJTHUTEbHOM
KyaccupuKanus auTepartypsl o auc- | KoHTponbHas ITK=5
5.3. OnpoOoBaHue M KOHTPOJIb Ha 000TraTUTENbHBIX (habpukax. Tursl u I1K-12
[UTUTAHE, KOHCTIEKTa paborta
HazHayeHue npood I I1K-19
' I1CK-6,4
I1CK-6,5
HToro no pasneny 0,5 10
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pabora 3 =
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Pazpnen/ rema g cax) = £ 8 A . poJI y 2 =
> 38 .| caMOCTOATENHHON | BAaEMOCTH M MPO- 235
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= = Q& ¢ paboThI MEKYTOYHOM o
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6. O0mue cBeneHus 00 000raTUTENLHO-TEXHOJIOTHYECKOH CUCTEME 11 0,5 10 OIIK-9
[IK-4
6.1. TexHOJIOrHYECKHE CXEMBI: KaUeCTBEHHBIE, BOIHO-IIIJIAMOBEIE H CX€- N3yuenne oCHOBHOM K-5
MBI IIETU anmnapaToB ¥ JIOTIOJIHUTENIBHOM I1K-12
6.2. YrpaBieHHE KauyeCTBOM IIOJIE3HBIX MCKOIAEMBIX MPH UX J00bIYE, auTeparypel 1o auc- | KoHTponbHasg  ([K-19
YCpEIHEHNE MUHEPAIBHOIO ChIPbsl B TOPHOM II€X€ U Ha 000raTUTEIbHON [UIUIMHE, KOHCIICKTa pabota I1CK-6,4
babpuke JEKIUH. I1CK-6,5
6.3. TexHosorust oOOTaIIEHUs PY/A YEPHBIX, IIBETHBIX U PEIKUX METAJI-
noB. TpeOoBaHUS K Ka4eCTBY KOHIIEHTPATOB H CHIPbS.
Hroro no pasneny 0,5 10
HToro nmo gfucuunjinHe 11 6 6 84,1 IK3aMeH
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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 xoJe Ja0opaTOpHbIX padoT, 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 MPOIIEcca, MPEINOoararllyo IpsAMYI0 TPaHCIIALUIO 3HAaHUH 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 32aHATHI € HCI0JIb30BAHMEM TPAANIMOHHBIX TEXHOJIOTHH:

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

Cemunap — Oecenia npenojgasarelis U CTYACHTOB, 0OOCYX/IE€HUE 3apaHee MMOATOTOBIICH-
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
IIPEJI0KEHHOMY 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 3aHATHH C HCIOJIb30BAHMEM TEXHOJIOTHMH NMPOOJIEeMHOro odyde-
HUA:

[TpobnemHass jekuMs — U3JI0XKEHUE MaTepuaia, IMpearnojararomiee MOCTaHOBKY Mpo-
OJIEMHBIX U JUCKYCCHOHHBIX BOIPOCOB, OCBELIEHUE PA3JIMYHBIX HAYYHBIX MOJXO/J0B, aBTOP-
CKH€ KOMMEHTapHH, CBSI3aHHBIE C Pa3IMYHBIMM MOJEIISIMH MHTEPIPETALNN U3Yy4aeMOI0 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 QopMe MpakTUKymMa — OpraHuzanus y4eOHO#l paOoTbl, 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 MOJIeNupye-
MOM CHUTyallMM, BOCIIPOM3BOJSIIECH pealibHbIe YCIOBUS HAaydyHOM, MPOU3BOICTBEHHOM, 00111e-
CTBEHHOM aesaTenbHOCTH. OOyuaronmecs: JOHKHBI MPOAHAIU3UPOBATE CUTYAIHIO, pa3o0paTh-
csl B CyTH npoOjeM, NMPpeaAsIoKUTh BO3MOXKHbBIE PEIIEHUS U BbIOpaTh Jiyuiiee u3 Hux. Keilcol
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.

®opMbI Y4eOHBIX 3aHATHI C HCI0JIb30BAHNEM UIPOBBIX TEXHOJIOTHIA:

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



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 WIM peKOHCTPYKIHS MOZEIEH posIeBOro NOBEAEHUS 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 mpennonaraeT COBMECTHYIO y4eOHO-IIO3HABATENbHYIO 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, MOUCK JOCTYIHBIX U ONTHMAaJIb-
HBIX PECYPCOB, [TOITAMHYIO PEANN3ALUIO IUIaHa pabOoThl, IPE3EHTALMIO PE3yIbTaTOB pabOTHI.

OcHOBHBIE THIIBI IPOEKTOB:

HccnenoBaTenbCKuil MPOEKT — CTPYKTypa npubiImxkeHa K popMaTy HaydHOTO HCCIe10-
BaHUs (0KA3aTeIbCTBO AKTYAIbHOCTH TEMBI, OIIPE/IEICHUE HAyYHOU IPOoOIeMBbl, IpeaMeTa 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-103HABaTENbHAsL JEATEIbHOCTh CTYAEHTOB OCYIIECTBISETCS 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-1103HaBaTeIbHasl AEATEIbHOCTD C IPKO BBIPayKEH-
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 TEXHOJIOTHM — 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 TEXHOJOTUSMHU TAKOTO POoAa MPUHIIUII UHTEPAKTUBHOCTH MPOCIIEKHU-
BaeTcsd B OOJBIIMHCTBE COBPEMEHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH. MHTEepakTHMBHOCTH
M0JIpa3yMeBaeT CyObeKT-CyObEeKTHbBIE OTHOIIEHUS B X0J1e 00pa30BaTeNbHOrO Mpoliecca U, Kak
cieAicTBHE, (OPMHUPOBAHUE caMOpa3BUBAIOIIEHCS MHPOPMALIMOHHO-PECYPCHON CPEeIbl.

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

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

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

6. UndopMannoHHO-KOMMYHHKAIIMOHHBbIE 00pa3oBaTe/ibHbIEe TEXHOJIOTHH — Opra-
HU3aIMsl 00pa3oBaTENIbHOTO IMpolecca, OCHOBAaHHAs Ha MPUMEHEHUH CIEIHaTU3UPOBAaHHbBIX
MPOrPaMMHBIX CPeJl M TEXHUUYECKUX CPEJCTB paboThl ¢ MH(OpMAaLIUEH.

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

Jlexuus-Buzyanu3anusi — HM3JI0KEHUE COACPKAHUS CONPOBOXKIAETCS IMpe3eHTaluen
(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 mucuunmnae «OOorameHue MoNIe3HbIX WCKOMAEeMBbIX» MPEIyCMOTPEHA ayAUTOpHAs
Y BHEAyJAUTOPHAsI CAMOCTOSITEIbHAs paboTa 00yJarOIIMXCs.
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CamocTtosTenpHas paboTa CTYJEHTOB IMOCTPOSHA TaKUM 00pa3oM, 4To B mporecce pabdo-
ThI CTYJCHTHI 3aKPEIUIAIOT 3HAHHUS, MOJTYYEHHbBIE B IPOLIECCe TEOPETUUECKOT0 00yUeHHUsl, 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, 3aKpeIIeHHsI, 0000IIeHHs 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. TEeKylIuil 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 OCYIIECTBIAETCS B (popMe 3amuThl J1a00paTOPHbIX, 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 pa3eNieHUs] MUHEpaJIoB 0e3 M3MEHEHUs 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, MUHEPATBLHOTO, & HHOT/Ia U XUMUYECKOTO 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 MaccOBasl JIOJIsl TIOJIE3HOTO KOMITOHEHTA HIKE, YeM B HCXOJIHOM
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 NMOKAa3bIBAET...

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, 0OABIsIEMOE B OIpeJIeIICHHBIC OIepallii U POAYKTHI odoraie-
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 MaccoBas 0751 KOMIIOHEHTa B KOHIIEHTpATe OOJIbIIe MacCOBOM 10NN
ATOr0 KOMITOHEHTa B UCXOIHOU PYJIE;

3. Kakas most IeHHOTO KOMITOHEHTA Tepeliyia B XBOCTHI,

4. CteneHb NpUOJIMIKEHUS PEATHHOTO MpoIecca 000TalmeHusl K UaeaTbHOMY.

5. YUTo noka3biBaeT BHINYKJIAsl XaPAKTEPUCTHKA KPYMMHOCTH MO ILTIOCY?
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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 JPOOICHOTO MPOIYKTA.

2. JIns mosrydeHusi TOBAPHOTO MPOJIYKTa 3aJaHHOM KPYITHOCTH.

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

4.]1ns1 oTHIeNeHns TOTOBOTO MO KPYIMHOCTU MPOAYKTa OT UCXOJIHOTO MaTepuaia, mocTy-
MAIONIero Ha JpoOIIeHUE.

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 oTceBaeMOro Kjiacca KpymHOCTU B UCXOJHON 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 OTCEBAEMOTO Kiacca KPYMHOCTH B HAJPEIIETHOM MPOAYKTE 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 CHIIBI CIETUICHHSI MY YaCTHI[AMHU.

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. Yo 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 CKkonbKO pa3 KpyIMHOCTh KYCKOB JIPOOJICHOTO MPOIYKTa MEHBIIE KPYIMHOCTH KycC-
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. cranbHBIEC CTEPKHU.

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.

15



4. oboraieHue 1mo TPEeHuIo.

13. O6s1acTh NpUMEHEeHUsI KOHUEHTPAUMOHHBIX CTOJIOB.

1. Jlns oboramieHus: 30JI0TOCOACPKAMUX TIECKOB M TOHKO M3MEITBYCHHBIX PYJ PEIKHX
METAJIJIOB KPYIMHOCTHIO MeHee 3 MM.

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

3. [{ns oborammenust pya 4epHBIX METaUIOB KpymHOCTHI0 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'uapodoOHbIE YaCcTUIIBI 3aKPETUISIOTCS Ha BO3AYIIHBIX My3bIPhKAaX W 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 YACTUIBI OCTAIOTCS B 00bEME MYJIBITBI.

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 QexT.

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 BMEIIAIOIICH 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. CxomnnieHne NoJIe3HBIX HCKOMIAEMBIX B 3eMHOM KOpe.

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

3. IlpupomHoe XMMHUYECKOE COCTUHEHHE, OOpasylomieecs MpH Pa3IHuYHBIX (U3UKO-
XUMHUYECKHX TPOIEccax, MPOTEKAOIINX 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 LIEHHOT'O KOMIIOHEHTA, MEPEIIEIIIEr0 B KOHIIEHTPAT U3 UCXOIHOU PY/bI.

4. cTeneHb MPUOIMHKEHHS PeaTbHOTO TIpoIiecca 00OoTaIeHus K U1eaTbHOMY.

4. BoaHo-n1aMmoBasi cxeMa NOKAa3bIBAeT:

1. Ilytu cnenoBaHMs MOJE3HOTO MCKOMAEMOTO M MPOJYKTOB 00OTalleHus: ¢ YCIOBHBIM
n300pa’keHHEM ammaparos.

2. IlepedeHs ¥ MOCIEIOBATEIFHOCTh TEXHOIOTHIECKUX TPOIIECCOB U OIEPalnH, KOTO-
PBIM IIOJIBEPTaETCs MOJE3HOE UCKOIIAEMOE.

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

4. Konn4ecTBO BOJIbI, J00aBIIsIEMOE B OTACIBHBIC ONEPAIIH U TPOTYKTHI.
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5. Kakasi n3 nepe4uc/IeHHbIX ONepanii He OTHOCUTCH K NMOATOTOBUTEIbHBIM IPO-
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. Pa3mep MakcuMaabHOTO KyCKa B Ipooe.

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 TUTONIATh <«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€YHasA KPYINHOCTb IlpOﬁJ'leHOFO npo-
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 ApodJieHnsi B KOHYCHbIX ApoouJikax?

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(PUKANMH.

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 MHHEPATIBHBIX 3€PEH Ha KIAcChl KPYMHOCTH MPH TTOMO-
M TPOCEUBAOLINX MTOBEPXHOCTEH.

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

12. IIpouecc pa3nesieHUs1 YACTHIL B TSKEJIBIX Cpeax (CyCNeH3HusIX) 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 pacxoj 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 HEOTHOPOIHBIX 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 MaaeHUs YacTUIl Pa3IMYHOM KPYIMTHOCTH 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 PAa3IMYHBIMU CTaHJAPTHBIMU pa3-
MepaMu OTBEPCTHH 3aJJaHHOTO MOJTYJIA.

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 KPYIMTHOCTH TIepe]] KOHIIEHTPAIlU-

18



€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-
HU3BOJAUTEIBHOCTH U 3(PPEeKTHBHOCTH IPOXOYeHUs1?

1. He Bnuser.

2. Yem OoJbpIIe yrosl HaKJIOHA, TEM BBIIIE MPOU3BOAUTEIBHOCTh TPOXOTa U APPEKTHB-
HOCTb TPOXOYEHHUSI.

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

4. Yem Oosplie yroi HaKJIOHA, TEM MEHBIIE NMPOU3BOAUTEILHOCTh TPOXOTa U OOJIbIIe
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 CTEPKHEBOI MeJIbHHUIbI:

1. CBoOOAHBIM CTMBOM Yepe3 pa3rpy304HyIo Handy.

2. Jludrépamu NpuHYIUTENBHO YIAISIETCA U3 MEJIbHUIIBL.

3. Uepes HapyKHOE MINHAPUIECKOE CUTO.

4. Yepes pelIeTKy ¢ HieIsIMUA KIMHOOOpa3HOH (OPMBL.

9. Kakoii U3 nepe4nc/jieHHbIX AaNNapaTOB OTHOCHTCS K LEHTPOOeKHBIM KJaccudu-
Karopam?

1. CimpanbHbIi K1accuukaTop.

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 pa3nnuuy MUHEpaJIoB B CHOCOOHOCTH OTPaXKaTh, IPOMYCKATh, IPEIOMIISTH CBET.

11. Ha3na4yenue peareHToB - codupareJieit Bo pororanum:

1. lns rugpododusanyiv moBEpXHOCTU YACTHUILL.

2. JInst runpouian3aniy NoBEpXHOCTH YacTHUI.

3. s m3menenust pH ¢roTaiimoHHON MyITBITHL.

4. JIns 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. OTaM4YuTeTbHONH 0CO0CHHOCTBIO CENapPaTOPOB IS 000rameHust cJ1a00MarHuT-
HBIX PY/J SIBJISIETCS:

1. Hanu4uie BaHHEIL.

2. Hanmume GapabaHa M3 HEMarHUTHOTO MaTepHalia.

3. Hanmmune MarHUTHOM CUCTEMBI U3 MTOCTOSIHHBIX MarHUTOB.

4. Hanuuue paboueil 30HbI MaJIO IJIMHHBI U BBICOTHI C BHICOKOW HANPSKEHHOCTHIO 10-
T8l

14. HeoOxoauMbIM YCJIOBHEM pa3/ie/IeHUSI MUHEPAJIOB MPHU IJIEKTPUUYECKOH cema-
panuy ABJISCTCH:
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1. IlpuMeHeHue peareHToB.

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

3. Co3zianue HeOJHOPOIHOTO MATHUTHOTO TTOJIA.

4. 3apsiiKa 4acTHI] TEM WJIK 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 MUHEPAIOB OT BMEUIAIOIIECH MOPOAbI U BPEAHBIX IIpUMecel 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

Hanwucats Ha3BaHHE POIYKTOB O0OTAIEHHS U JaTh UM OTPEICICHUS.

Hamucath OCHOBHBIC TIOKa3aTelid MPOAYKTOB oboramieHus. [laTh ompeneneHus u
HamucaTh GOPMYJIBI JJIs1 UX ONPEICIICHUSI.

Koumponvnas paboma Ne2

[To mpencTaBiICHHBIM JaHHBIM IMOCTPOWTH CHUTOBYIO XapakTepucTuky. [lo rpaduky
OTIPENICTIUTh: MAaKCHMAJIBHBIA pa3Mep marepuajia B MpoOe, CpeaHuil pa3Mmep, npeodiaianue
YaCTHUII, YaCTHBIM BBIXOJ, KJIACCOB.

Koumpoavuas paboma Ne3
[IpuBectn 3cku3 00OpPYyAOBaHHMS Ha BBIOOp [N TPOXOUEHUS, IPOOJICHUS WIH
u3MenpuYeHus. Harmucath mpuHIUI paboThl 000pYA0BaHUS, JOCTOMHCTBA H HEAOCTATKH.

Koumponvnas paboma Ne4

[IpuBectn 3cku3 000pyAOBaHUS ISl TPABUTAIIMOHHOTO M MAarHUTHOTO OOOTalleHus
MOJIE3HBIX HCKomaeMblx. Hamucats npuHOUN paboThl 000pYyIOBaHUS, JTOCTOMHCTBA H
HEJOCTATKH.

Hamucare u mpencraBuTh CXEMaTUYHO MEXaHU3M JEHCTBHS  (IIOTAllMOHHBIX
pEeareHToB.

Konmponvnas paboma Ne5
Knaccudukanmss omepanuii  00e3BokuBaHus. VX Ha3zHayeHUs, JOCTOMHCTBA W
HEJIOCTATKU ONEPALIUM.

Konmpoavuasa paboma Ne6
[TpuBecTH NPUHITUIHAIEHYIO CXeMY 000TaIlleH!sT MAarHETUTOBOU PY/IbI.

Ilpumepnolit nepeuens mem u 3a0aHUl 013 NOO20MOGKU K IKIAMEHY:

1. Kakue cBoiicTBa MUHEPAJIOB UCHOIB3YIOTCS MPU PA3IUYHBIX METOAAX 00OTaIeHUs?

2. Korna Heo0X0MMO TPUMEHATh MEXaHUYECKoe oboraiieHne?

3. M3 xakux omeparuii COCTOAT MPOIECChl 00OTaIIeHUs?

4. Kakue mpoleccsl nepepadoTKi MUHEPATHHOTO ChIPbs Ha3bIBAIOTCS MOJTOTOBUTEINb-
HbIMU?

5. Kakwue nporiecchl epepadoTKi MUHEPAILHOTO ChIPhsI HA3BIBAIOTCS OCHOBHBIMU?

6. Kakue mpouecchl nepepabOTKH MUHEPAIBHOTO ChIPbsl HA3bIBAIOTCSI BCIIOMOTATENb-
HBIMU?
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7. Kakue npoayKThl OJy4aroT B pe3yabTare o0orameHus?

8. Uem ompernensercs NpeesibHO BO3MOXKHAsi MaccoBasi JOJs LIEHHOTO KOMIIOHEHTAa B
KOHIIEHTpaTe?

9. IlpuBeanTe Kaue€CTBEHHYIO CXEMY O0OTallleHHs U CXeMY LIeNH annaparos.

10. Yem ompenemnsieTcss KPyIMHOCTh, A0 KOTOPOH MOJIE3HOE MCKOMAeMOe IPOOHTCS, U3-
MeJlb4aeTcs nepej odorameHuem?

11. Tlouemy mnpumensiercst craguaibHoe JIpoOsieHne? UTo Ha3bIBAETCSl OTKPBITHIM U
3aMKHYTBIM LIUKJIOM ApOo0JIeHus?

12. Kakue anmaparbl HCHOIB3YIOTCS sl IPOOJICHHUS U U3MENbYCHUS Py IbI?

13. B ueM cocTOuT Ha3Ha4YeHUE OlNepaluil rpoXoueHusl, Kjaccuukanumn?

14. Kakue anmaparbl HCHOIB3YIOTCS IS ONIEpaIfii IPOXOUEHHs U Kiaccuukanuu?

15. Kakue 3aKOHOMEPHOCTH JIe’KaT B OCHOBE I'PaBUTALIMOHHOTI'O Ipoliecca 00oramieHus?
Knaccugukamus rpaBUTaIlHOHHBIX ITPOIIECCOB.

16. Yro Ha3zpIBaeTcs npoueccoM otcagku? OTcaJouHble MAIIMHBI.

17. Kakue cuibl JeiCTBYIOT HA MUHEPAJIbHBIE YaCTUIbl HA IOBEPXHOCTH KOHIIEHTpAIH-
OHHOT'O cTOJIa?

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

19. Yto Takoe TspKenas cpela W KaKhe THITBI TSHKEIBIX CpPell BCTPEYAIOTCS B MPAKTHKE
oOoramenusa?

20. B yem 3akiro4aeTcsi CyIHOCTh TpoIiecca pa3esieHusl B TSHKETIBIX cpenax?

21. Kakue cylecTBYIOT OCHOBHBIE THIIbI alaparoB JUIsl pa3JelieHHs] B TSDKEJBIX CycC-
neH3usax? OnuIuTe NPUHIUI UX paboThI.

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

23. Yto Ha3bIBaeTCS KPAeBbIM YIJIOM CMadMBaHUs?

24. KakoBo Ha3Ha4YeHHE (PIIOTAIIMOHHBIX PEAreHTOB, UX KJIACCH(HUKAIH?

25. B yem npeumyiecTBo (GpIOTAMOHHOTO METOAA 00OTaIleHHs TTepe]] OCTATbHBIMU?

26. Yto Ha3pIBaeTcs npsiMor u oOpaTHo# (rortarmeii? Kakue onepanuu diaoranum Ha-
3BIBAOTCSI OCHOBHBIMH, NT€PEYNCTHBIMU, KOHTPOJIBbHBIMU?

27. Kak BBIIENSIOTCS IICHHBIE KOMIIOHEHTHI TPH CEJEKTHBHOH M KOJUIEKTHBHO-
CeJIEKTUBHOMW cxeMax (oTanun’?

28. Knaccuduxanus ¢(raoTalMoHHBIX MalMH. BermomoraTtenbHoe QuioTaniioHHOE 000-
pyZOBaHUE.

29. MarHuTHoOE 10Jie ¥ €ro CBOMCTBA. MarHuTHasi BOCIIPUUMYHUBOCTb.

30. Kak pa3nuuaroT MuHepaibl 10 MarHUTHBIM cBoicTBaM? Kakoil cuibl TpeOyroTces
MarHUTHBIE MOJISL ISl UX oOoraiieHus?

31. OTKpBITBIE M 3AMKHYTbIE MAarHUTHBIE CUCTEMbl. MarHUTHBIE TIOJIS1 CENapaTOpOB.

32. Kakue cyniecTBYrOT THITBI MAaTHUTHBIX CETIapaTopoB?

33. MarHuTHbI€ cenapaTopsl st 00OTraleHHsi CHIIbHOMAarHUTHBIX PY/I.

34. MarHuTHBIE CeTapaTopsl AJIsi 00OTAIECHHS CITA00MarHUTHBIX PY/.

35. HazoBute MeTObI M anmapaThl 00€3BOKUBAHMS TPOYKTOB 00OTAIICHHUS.

Llenpio m1abopaTOpHBIX PabOT MO JAHHOM AMCLUILIMHE SIBJISETCS MPAKTHUYECKOE O3Ha-
KOMJICHHE CTYJIEHTOB C Pa3MYHBIMU MPOLECCAMH M METOAaMH OO0OTallleHUs MOJIE3HBIX HC-
KOIIAEMBIX, a TAK)KE [TOJIyYEHUE HABBIKOB 10 BHITIOJHEHHUIO PA3JINYHBIX ONBITOB. B yacTHOCTH,
CTYJEHT J0JDKEH YMETh MpPaBUILHO OOOCHOBAThH NMPUMEHEHHE Ipoliecca Wil MeToja odora-
IIEHUS JJIS 33/IaHHOTO THIA PY/AbI, pACCUMTAaTh OCHOBHBIE MMOKAa3aTeNu O0OTalleHus U Mpe-
CTaBUTh WHIUBUIYalIbHBIA OTUET. Bece monydeHHblEe SKCIIEpUMEHTaIbHbIE JaHHbIE HEOOXO0-
MO TPOaHAJIM3UPOBATh, POBEPUTH BBHIIIOJIHEHA JIM OCHOBHAS LIelb paboThl, cHhopMyIHpo-
BaTh BbIBOJIbI. ECiM mosydyeHbl HU3KHE TEXHOJIOTMUYECKHE MOKa3aTeau o0oraiieHus, yKa3aTh
BO3MO>KHBIE IPUYMHBI U ITYTH [TOBBIILIEHUS TIOKa3aTENEH.
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[Ipu BbIMONHEHUH PabOT CTPOro COONIONATHh MpaBHJIa TEXHUKU OE30MacCHOCTH U WH-
CTPYKLIMH IO paboTe ¢ armaparypoiu.

[TepeueHs 1abopaTOPHBIX padOT:

1. 3ydenue paboThI HIEKOBOW APOOMIIKH U IIPOU3BOJCTBO CUTOBOTO aHAIN3a
2. N3ydenue paboOThl TMPALMOHHOTO TPOXOTa U ompesesneHue d3PPeKTUBHOCTH TPOXO-
YEHUS
3. N3yuenue nporecca U3MEIbYCHUS Pyl B IIAPOBON METIBHHUIIE
4. OOorareHune Kene3HbIX Pyl Ha MAarHUTHOM cenapaTrope
5. O0oramieHue MOJIMMETAIUNINYECKUX P/ 10 CXeMe MPSIMOI CeJIeKTUBHOM (proTaruu
6. OGorarieHue MoJIe3HbIX HCKOMAEMbIX Ha KOHLIEHTPALIMOHHOM CTOJIE.

[Tpy BBIOIHEHUH KOHTPOJIBHOM PabOThI CTYIEHTHI JTOJIKHBI HAYUYUTHCSI PACCUUTHIBATH
KOJIMYECTBEHHBI MHUHEPAJIOTMYECKUNA COCTAB PyJA U KOHIIEHTPATOB, ONPEAEIATh IIPENEIBHO
BO3MOYKHYIO MAaCCOBYIO JIOJIO KOMIIOHEHTa B IPOAYKTaX OOOralieHHs M MacCOBYIO JIOJIIO
KOMITOHEHTa B 00BETUHEHHOM IMPOIYKTE, T.€. IPHOOPECTH HABBIKM MUCIOIH30BAHUS TEXHOJIO-
IMUYECKUX MoKa3aTesel 11 cocTaBieHus 6ajlaHca MPOAYKTOB 00OraIleHHUs.

Jli1s oueHku npoieccoB 00OranieHust MoJAe3HbIX HCKONAeMbIX HEOOXOAUMO YCBOUTD OC-
HOBHBIE TEXHOJIOTMYECKUE ITOKA3aTEIN: BBIXOJ IMPOLYKTA, MaccoBas A0Js KOMIIOHEHTA, U3-
BJICUYCHHE KOMITOHEHTA, CTENICHb KOHIIEHTPAIINH, CTETIEHb COKPAIICHNUs, YPPEKTHBHOCTH 000-
rameHust. CTyJeHTbl JOJDKHBI YMETh MOJIb30BaThCS (OpMyJIaMH Ul ONpE/EieHusl BbIXOJa
KOHLIEHTpATa 10 JaHHBIM XMMHUYECKOI0 aHaJln3a MPOAYKTOB I€pepadOTKU, ypaBHEHUSIMU Oa-
JaHCa M ypaBHEHUEM, CBS3BIBAIOLIMM MEX]y co00il oTHOCUTENbHBIE NToKa3aTenu. Kpome 3to-
ro, CTYACHTBI JIOJKHBI HAy4YHUTHCS PACCUMUTHIBATH OCHOBHBIE TEXHOJOTMYECKHME IOKA3aTeNn
paszieseHus MO0 CernapaluoOHHbIM XapakTepucTukaM. VHTepnpeTrupoBarh (pakiHMOHHbIE, Ce-
NapalroHHbIE XapaKTEPUCTUKU U f-PyHKINIO pyAbl. PasnuuaTh cenapaloHHbIE XapaKTepH-
CTMKH amlmnapaToB IPaBUTALIMIOHHOTO, MAarHUTHOTO, (DJIOTAI[MOHHOTO M 3JIEKTPHUUYECKOTO METO-
0B oboraiieHus. PaccunTsiBaTh MoKazaTeiad BOJHO-IIIAMOBON CXEMbI M YMETh COCTaBIISATh
6anaHc BOJIbI B ONIEpaLIUU.

B nporiecce BbINoONHEHNS KOHTPOJIBHOM pabOThI CTYAEHTHI JOJKHBI TaKKe HAyUUThCS
CTPOUTH U MOJIb30BATHCS XapaKTEPUCTUKAMU KPYIHOCTHU MPOJIYKTOB, ONPENeNaTh 3PPEeKTHB-
HOCTb I'POXOUYEHMS U PACCUUTBIBATH KOJUYECTBO ITPOJYKTOB B ONl€palli TPOXOYEHNUs 110 Tpa-
HYJIOMETPUYECKUM XapaKTEPUCTHKAM; ONPEAECIATh BEIMYMHY LUPKYJIUPYIOUIEH HAarpys3ku
JUISL OTHOCTAJUAJIBHON CXEMBI U3MEJIbYEHMS; ONPEAEIATh CKOPOCTHU MAaJeHHs YacTULl pa3iany-
HBIX MMHEPAJIOB 33JaHHOM KPYITHOCTH B Pa3HbIX cpeax.

JUis BBINOTHEHHUSI KOHTPOJIBHOM pabOThl CTYIEHT NMPUHUMAET MCXOJHBIE JaHHBIE IS
Ka)KJ0ro 3a/laHusl B COOTBETCTBYIOIMX TaOiMIaxX M pucyHkax. Homep BapuaHTa COOTBETCT-
BYET MOCJIETHUM LU(ppaM B 3a4€THON KHIXKKE (IJIs1 CTYIEHTOB 3a04HOU (hOPMBI).

BrimonHeHHass KOHTpoJibHasE padoTa MpeACTaBiseTCs] B BUAE MOSCHUTEIBHOM 3aMKCKH,
oopmieHHOI ¢ cobmroeHneM TpeOOBaHUH NeHCTBYIOMUX CTaHIApTOB. B 3amucke 10KHBI
MPUBOJIUTHCS YCIOBUA 3a/lad, 00OCHOBAHHME MPHUHITOIO PELIEeHUs, HEOOXOIUMbIE BbIYMCIIE-
HUS, TpadUKH, TaOJIUIBI U CCHUTKM Ha UCIOJIb30BaHHBIEC TUTEpaTypHble HCTOUHUKHU. Bee Tab-
JUIBl U PUCYHKH JIOJDKHBI UMETh Ha3BaHME, KPUBbIE Ha TpaduKax JOKHBI HyMEpOBAThCS C
pacuppoBKOi B MOJPUCYHOUHOU HAIMUCH. PacueTsl TOKHBI MPOU3BOIUTHCS C MCIIONIB30-
BaHUEM CTAaHJIaPTU3UPOBAHHBIX €AUHHUL (PU3UUECKUX BEIUYMH.
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7. OIIeHO‘{HBIe cpeacrea AJisi MpOBECACHUSA HpOMe)lcyTO‘lHOﬁ arrecranuun

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

CtpyKTypHBII
JJIEMEHT
KOMIIETEHIIUH

[Tnanupyemble pe3ynbTaThl
oOy4eHus

O1neHOYHBIE 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 HCKOMMAEMbIX, 4 TAKIKE IIPU CTPOUTECJIBCTBE M IKCILVIYyaTallMM MMOA3€MHBIX

COOPYKEeHU
3HaTh METOJIbl aHallu3a, 3aKOHO- | Ilepeuens meopemuueckux 60npPoOCcos K IK3AMeHy:
MepHocu  moBeneHus — u | 1. Kakue cBoiicTBa MUHEPAJIOB UCIIONB3YIOTCS MPU PA3IUYHBIX METO/IaX 00OTaICHUS?
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?
no0bru u - mepepabotku | 5. Kakue nporecchl nepepadOoTK MUHEPAIBHOTO ChIPhsl HA3bIBAIOTCSI OCHOBHBIMU?
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 00OTaIleHHs U CXeMY IIeIH anmapaToB.
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

OneHouHbIE CpECTBA

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 OCYHIECTBJIATD TEXHUYIECKOEC PYKOBOJACTBO N'OPHBIMHA U B3PBIBHBIMHA paﬁoTaMu Ipu 3KCl'[JIyaTaIII/IOHHOﬁ Pa3BEaKeE, )IOﬁI)I'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 00OTaI[eHHS.
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 cxemy /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:
- BbIXO MEAHOTO KOHIICHTpATA,

- BBIXO/J XBOCTOB,

- MacCy XBOCTOB,

- U3BJICYCHUEC MCIU B MGI[HI;IfI KOHICHTPAT,
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CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[TnaHupyemble pe3ysbTaThl
oOyueHus

OneHouHbIE CpECTBA

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

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

ITK-5 roToBHOCTBI0 IEMOHCTPHPOBATH HABBIKH Pa3padoTKH MJIAHOB MEPONPHUATHIA 110 CHHKEHHIO TEXHOT€HHOW HATPY3KHU NMPOU3BOICTBA 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 MponeCcCoOB.

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

OneHouHbIE CpECTBA

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, COCTOSIIEM 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, 000CHOBBIBATH NMPEeAJI0KCHUA M0 COBCPHICHCTBOBAHUIO OPraHUu3alnun

NPOM3BOICTBA

3HaTh

OCHOBHBIC TEHJCHIIMU pa3-

Hepeuenb meopemuideCKux 60npocoé K IK3ameny.

BUTHS  INPOU3BOJCTBEHHBIX 1. Kakue mpornecchl nepepaboTKi MUHEPAIBHOTO ChIPhsI HA3bIBAKOTCS MTOATOTOBUTEIbHBIMU?
IIPOLIECCOB, IIOKa3aTeNN 2. Kakue mporieccsl mepepadoTK MHHEPAIBHOTO CHIPhsl HA3bIBAIOTCSI OCHOBHBIMHU?
IIPOU3BOJICTBA 3. Kakue npoueccsl nepepabOTK MUHEPAIBHOTO ChIPbsl HAa3bIBAIOTCSl BCIIOMOTaTEIbHBIMU?
Ymeth IIPUMEHSTh M3YyYEHHBIE TEH-
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, TOKa3aTelu 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)

26




CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[TnaHupyemble pe3ysbTaThl
oOyueHus

OneHouHbIE CpECTBA

IIK-19 roroBHOCTHI0 K pa3padoTKe NPOEKTHHIX MHHOBALMOHHBIX PellleHUil 10 IKCIJIYaTAIlMOHHOM pa3Beake, 100bIUe, mepepadoTKe TBEPAbIX
M0JIE3HBIX HCKOMAEMBIX, CTPOUTEIbCTBY H IKCILUIYATAIIMM NOI3eMHBIX 00bEKTOB

3HaTh OCHOBHbBIE TEHCHIINH pa3-
BUTHS UHHOBAIIMOHHBIX pe-
IICHHH 110 epepadoTKe
TBEP/IbIX MOJIE3HBIX UCKO-
MAEMBIX

Ilepeuens meopemuueckux 60npocoe K IK3aMeny:

1. Kakue mpoayKThl OIYYal0T B pe3ysibTaTe 00OTaIeHus?

2. UeM onpezensieTcs MpeaeabHO BO3MOYKHAS MaccoBast JI0JIs [IEHHOr0 KOMIIOHEHTa B KOHIIEHTpa-
Te?

Ymerh NPUMEHSTh U3Y4CHHBIC TCH-
JICHIINU Pa3BUTHUS HHHOBA-
[UOHHBIX PEIICHUH 10 Tepe-
paboTKe TBEPIBIX MOJIE3HBIX
HCKOIAeMBIX

Hpumepnble npakmuieckue 3a0anHus 01s IK3IAMEHA:
CocTaBuTh CXEMYy IJId oboraieHus pyAbL

Bnanets TEH/ICHIUSAMH Pa3BUTHS UH-
HOBAIIMOHHBIX PELIEeHUH 10
nepepadoTKe TBEpAbIX MO-
JIE3HBIX UCKOMAEeMBbIX

Pewiump 3a0auy:

PaccunTare TexHonornueckue mokaszarenau odorameHus QoTalmoHHOro nexa. Pesynprarsl npeacra-
BUTH B Tabnuie. Mcxonusie nanusie: maccoBas noJisg Cu B pyae — 0,9 %, B konuentpare — 20 %, B XBo-
crax — 0,1 %.

IICK-6-4 cnioco0HOCTBIO pa3padaThiBaTh U PeaJH30BbIBATH NPOEKThI MPOU3BOJACTBA NPH NepepadoTKke MUHEPAJIBLHOI0 H TEXHOT€HHOI'0 ChIPb
HA OCHOBE COBPeMEHHOH MeTO/10/I0THH IIPOEeKTHPOBAHNS, PACCYMTHIBATH IPOM3BOAUTEIbHOCTD U ONpPeAe/sThL NapaMeTpbl 000py10BaHUsA

oboraTuteabHbIX (padpuk

3HaTh BC€ 3Tallbl MPOU3BOJICTBA
Mpu TIepepaboTKe MUHE-
pPaIbHOTO M TEXHOT'€HHOTO
CBIPBSl HA OCHOBE COBPEMEH-
HOUM METOJI0JIOTUU IPOEKTH-
pOBaHUS

Ilepeuens meopemuueckux 60npoco8 K IK3AMeHy:
1. Kakue cBO#CTBa MUHEPAIOB UCIIOIB3YIOTCS MPU PA3TUYHBIX METOIaX o0oTammeHus ?
2. Korya Heo0X0[MMO MIPUMEHSTh MEXaHHUeCKoe oborarieHue?
3. U3 kakux omeparuii COCTOSIT MPOIIECChl 00OTaIIeHNs?
4. Kakue nporieccol mepepaboTKu MUHEPATHHOTO CHIPhSI HA3bIBAIOTCS TIOJTOTOBUTEIbHBIMU?
5. Kakue mporiecchl mepepadoTK MHHEPAITBHOTO CHIPhS HA3bIBAIOTCS OCHOBHBIMU?
6. Kakue nportiecchl nepepaboTKi MUHEPAIBHOTO ChIPhsI HA3bIBAKOTCSI BCIIOMOTATEIHLHBIMU ?
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CTpyKTypHBIii

[Tnanupyemsble pe3ynbTaThl

JJIEMEHT OneHouHbIE CpECTBA
oOyueHus
KOMIIETCHIINH
YmeThb aHAJIM3UPOBATH BCE ATAIb
IIPOM3BOJICTBA IIpU IIepepa-
Ilpumepnuvle npaxmuueckue 3a0anus 01 IK3AMEHA:
00TKE MUHEPAIBLHOTO U TEX-
CoctaBuTh cxemy sl 000TalIeHUs PYAbI
HOTEHHOTO ChIPbsI HA OCHOBE
COBPEMEHHOM METO/I0JIOTUU
IIPOEKTUPOBAHHUS
Bnagets IPOLECCaMU ITPOU3BOACTBA | Pewuums 3a0auy:
IIpU nepepadoTKe MUHE- Onpenenuts TEXHOJIOTHUECKHE TTOKa3aTeN 000TalleHus )KeNe3HO! Py Ibl:
PAIIBHOTO ¥ TEXHOTEHHOTO - BBIXO/J] KOHIIEHTpATa,
CBIPbSl HA OCHOBE COBPEMEH- | - BBIXOJ XBOCTOB,
HOM METOJIOJNIOTUH IIPOEKTH- | - MacCy XBOCTOB,
poBaHHMs - U3BJICUEHUE JKE€JI€3a B KOHIIEHTpAT,
- U3BJICUEHUE JK€JIe3a B XBOCTHI ISl YCIOBUH, YKa3aHHbBIX B Ta0JI.
Pe3ynbTarhl pacuera TEXHOJIOTMUECKHUX MTOKa3aTeneld 0opOpMUTh B BUAE CTaHAAPTHONW TaOJIUIIBI.
IICK-6-5 roToBHOCTBIO IPUMEHSITh COBPeMeHHbIe HH(GOPMallMOHHbIe TEXHOJIOITHH, ABTOMATH3UPOBAHHBIE CHCTEMbI NIPOEKTHPOBAHUS 000T a-

THUTCJIbHBIX II

OM3BOJCTB

3HaTh IIPUHLIMIIEI ¥ METOMBI co311a- | Ilepeuens meopemuueckux 60npocos K IK3ameny:
HUS COBPEMEHHBIX HH(OP- 1. Kakue annapatsl UCIIONB3YIOTCS AJIs APOOJIEHUS U U3MENbUEHUS PyIbl?
MAalMOHHBIX TEXHOJIOTUH B 2. B ueM cOCTOUT Ha3Ha4YeHUe ONepaluil rpoxoueHus, kjaaccupukanum?
MPAKTUYECKOU JTeSATEIbHO- 3. Kakwue armmapatsl UCTIONB3YIOTCS JIJIS ONEPAIii TPOXOYCHHS U KIIACCU(PUKAITAN?
CTH 000TaTUTENbHBIX POU3- 4. Kakue 3aKOHOMEPHOCTHU JIeKaT B OCHOBE I'pPAaBUTAIIMOHHOIO Mpoiecca oboramenus? Kmaccu-
BOJICTB (uKalys rpaBUTallMOHHBIX MPOLIECCOB.
5. Knaccuduxanus ¢haoTanMoHHBIX IpolieccoB. B yem 3akiovaercs npouecc Gpuoranuu?
6. B ueMm 3akiroyaeTcss MarHUTHBIN MeTOI o0oramieHus?
YmeThb MIPUMEHATH IPUHLUIIBI U Me- | [Ipumepnbie npakmuueckue 3a0anus 014 IK3amena:

TOJBI CO3aaHUsA COBPECMCH-

HbIX HHOPMAIIMOHHBIX TeX-

CoctaBuTh cxemy /sl 000TaleHNs Pyabl
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CTpyKTypHBIii

[Tnanupyemsble pe3ynbTaThl

AJEMEHT OueHouHbIE CpeACTBA
oOyueHus
KOMIIETCHIINH
HOJIOTHM B IPAKTUYECKOM
EATEIILHOCTA 000TaTUTEb-
HBIX IPOU3BOJICTB
Bnanets MIPUHIIMIIAMA U METOJaMHU Buinonanume 3a0anue:

CO3/1aHUS COBPEMEHHBIX UH-
(hopMaIMOHHBIX TEXHOJIOTHI
B [IPAKTUYECKOU JESITEIbHO-
CTH 00OTaTUTENbHBIX MPOU3-
BOJICTB

OmnpenenuTh TEXHOJOTHUECKUE ITOKA3aTeNTM 000TalIeHUS METHOW PY/IbI:
- BBIXOJ1 ME/IHOT'O KOHIIEHTpaTa,

- BBIXO/1 XBOCTOB,

- Maccy XBOCTOB,

- U3BJICYEHUE MEM B ME/IHbIM KOHIIEHTPAT,

- U3BJICYEHUE MEIM B XBOCTBI JUIs YCIOBUH, YKa3aHHBIX B Ta0JI.

PGSYHLTaTH pacucTa TCXHOJIOTHYCCKUX nokazaresei O(I)OpMI/ITL B BUJC CTaHHapTHOﬁ Ta6J'II/II_IBI.

Omnpenenuts MapKy METHOTO KOHIIGHTpaTa U3 TabIl.
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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 3HAHUH, U TIPAKTUYECKUE 3a]aHNs, BBISBIAIONINE CTETIEHb CHOPMUPOBAHHOCTH YMEHHUI
U BJIQJICHUH, IPOBOAUTCS B (popMe 3K3aMeHa.

DK3aMeH 10 JaHHOH JMCUUIUINHE MPOBOIUTCS B YCTHOM (popMe O IK3aMEHAIMOHHBIM
OuneraM, KaxIblii U3 KOTOPBIX BKJIKOYAET 3 TEOPETHUECKUX BOIPOCA U OIHO MPAKTUYECKOE
3a/laHue.

DK3aMeH MPOBOAUTCS MO OmiieTaM, OXBaThIBAIOIIMM BeCh MPOHAeHHBIH MaTepuai. [1o
OKOHYAaHUM OTBETA HK3aMEHATOpP MOJKET 3aJaTh CTYIEHTY JONOJHUTEIbHBIE U YTOYHSIOIINE
BOIpocCkl. [1010)KUTENBHBIM TaKkke OyJeT CTpeMIIEHHUE CTYACHTA U3JI0XKUTh PA3JIMYHbIE TOUKU
3pEHUsl Ha pacCMaTpUBAaEMYIO IIPOOJIEMY, BBIPAa3UTh CBOE OTHOLIEHUE K HEM, MPUMEHUTH TEO-
peTHYecKHe 3HaHUs 110 COBPEMEHHBIM ITpo0iieMaM 000TallleHus O0JIE€3HbIX HCKOIIAeMbIX.

IToxa3aTeu 1 KPUTEPHHU OLICHUBAHUS IK3aMeHa:

— Ha OIEHKY «OTJIMYHO» (5 0amioB) — 00y4arOIIMIICS MOKAa3bIBAET BHICOKUH YPOBEHB
c(OpPMHUPOBAHHOCTU KOMIIETEHIIUH, T.€. CTYI€HT, IPEJICTAaBIIsIET BCECTOPOHHEE, CUCTEMaTHYe-
CKO€ U INIyOOKO€ 3HaHuE y4yeOHO-IIPOrpaMMHOI0 MaTepuana, yMEHUE CBOOOJHO BBIIOJIHATh
3aJlaHus, IPETYCMOTPEHHBIE TPOrpPaMMOM, YCBOMBILUN OCHOBHYIO M 3HAKOMBIH C JONOJHU-
TEIbHOU JUTEpaTypol, pEeKOMEHI0BaHHOW mnporpamMmoil. Kak mpaBuio, onenka "oTinyHO"
BBICTABJISIETCSl CTY/IEHTaM, YCBOMBIIMM B3aMMOCBSI3b OCHOBHBIX MOHSATUH JUCLUILIMHBI B UX
3HAYeHUU IS TprodpeTaeMoii mpodeccuu, MpOsIBUBIIUM TBOPUYECKHE CIIOCOOHOCTH B TIOHHU-
MaHHHU, U3JI0)KEHUH U UCIIOJIb30BAHUHU YU€OHO-TIPOrPaMMHOI0 MaTepHaia.;

— Ha OIEHKY «Xopomoy» (4 Oamra) — oOyJaronuiicsi MOKa3bIBaeT CPEIHUN YPOBEHB
c(OPMHPOBAHHOCTU KOMIIETEHLMH, T.€. CTYIEHT IpEJCTaBIseT MOJHOE 3HaHHWE Y4eOHO-
IPOrpaMMHOT0 MaTepHasa, YCHEIIHO BHIIOJHSIOUIUN PeayCMOTPEHHBIE B pOrpaMMe 3a/1a-
HUSI, YCBOMBIIMK OCHOBHYIO JINTEpaTypy, PEKOMEHJOBaHHYI0 B mporpamme. Kak mpasuio,
OLIEHKa "XOpoIo" BBICTABISAETCS CTYJAEHTaM, [MOKa3aBIIUM CUCTEMaTHYECKUN XapakTep 3Ha-
HUH [0 JUCHUIUIMHE U CIHOCOOHBIM K MX CAMOCTOSITEIbHOMY HOIOJHEHHIO U OOHOBJIEHHIO B
X0Jle AanbpHeel yueOHol paboThl U MPOPECCUOHAIBHON 1€ATENbHOCTH;

— Ha OLIEHKY «Y/IOBJIETBOPUTENIBbHO» (3 Gayia) — oOyJaromuiics MoKa3bIBaeT Moporo-
BbIil ypoBeHb C(HOPMUPOBAHHOCTU KOMITETEHIUH, T.€. CTY/AEHT, IIPEACTABIsAET 3HAHUSI OCHOB-
HOT'0 Y4eOHO-IPOTrPaMMHOI0 MaTepuana B 00beMe, He0OX0AUMOM /Il AajbHEeNIed yueOnl 1
npejcTosiel padoTsl MO0 CHENHMATBLHOCTH, CIPABISIOMINNACS C BBHIIIOJHEHUEM 3aJlaHHi, mpe-
JYCMOTPEHHBIX MTPOrpPaMMOii, 3HAKOMBIN C OCHOBHOM JIMTEPATypOH, PEKOMEHI0BAHHOU IIpO-
rpamMMoil. Kak mpaBumio, oreHka 'yJOBIIETBOPUTEILHO'" BBICTABIISAETCA CTYIEHTAaM, JOIYC-
TUBIIUM IOTPEUIHOCTH B OTBETE HA HK3aMEHE M NMPH BBINOJHEHUU HK3aMEHAIIMOHHBIX 3a]1a-
HUM, HO 00Ja/lalluM HEOOXOAMMBIMU 3HAHUSMH JJISl UX YCTpaHEHHs IO PyKOBOJCTBOM
Iperno/iaBaTe’s;

— Ha OIIEHKY «HEYJIOBJIETBOPHUTEIBbHOY» (2 Oaiia) — pe3yiabTaT 00ydeHUs HE JOCTHT-
HYT, 00yyaromuiics He MOXKET IOKa3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BENICHUS U OOBSCHEHUS
uH(pOpMalii, HE MOKET MMOKa3aTh UHTEIEKTyaJIbHbIE HABBIKM PELIEHUS] MPOCTHIX 3aj1ad, T.€.
y CTY/I€HTa, OOHApy>KUBAIOTCS MPoOeIbl B 3HAHUAX OCHOBHOTO Y4e€OHO-TIPOTPaMMHOTO MaTe-
puana, JOCTUTHYTHl PUHIMITAAIBHBIE OMTHOKA B BHITIOJIHEHUH MPEIYCMOTPEHHBIX MPOrpaM-
MOU 3aJJaHUU.

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



8 YueOHo-MeTOqMYecKOe U HHPOPMALTHOHHOE o0ecTieyeHre TUCHHILTHHbBI

a) OcHoBHas JIMTEpaTypa:
1. ABpoxun, B.M. OcHOBBI o0oraiieHusi MOJE3HbIX UCKOMAeMbIX | YUeOHHK : B 2 TO-

Mmax / B.M. ABnoxuH. — 4-¢ u3n., crep. — Mocksa : ['opHas knura, [0. 1.]. — Tom 2 : Tex-
HOJIOTUU Oo0oTaIeHus mone3HbIX uckomaeMbix — 2017. — 312 c¢. — ISBN 978-5-98672-465-
2. —Pexum mocryma: https://e.lanbook.com/book/111337
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0) lonosiHuTeIbHAS JINTEPATypa:
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taruu : yaeoHoe nmocodbue / M.M. Copokun. — Mocksa : MUCHUC, 2011. — 411 ¢. — ISBN
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oOoramernus mnoyiesHbix uckonaeMelx — 2017. — 672 ¢. — ISBN 978-5-98672-458-4, —
Pexxum nmocryna: https://e.lanbook.com/book/111394

3. E.E. Annpees, O.H. Tuxonos [pobnenue, u3mMenpbyeHre U MOJATOTOBKA CHIPbS K
oboramenuto. — C-I16, 2007. 439 c.

4. M.B.. BepxotypoB ['paBuTaiimoHHsie METO/IbI OOOTaIeHus: Y 4eOHUK ATl BY30B. —
M.: U3n-Bo MAKC-IIpecc — 2006.

5. AbpamoB A.A. IlepepaboTka, oboraiieHe U KOMILJIEKCHOE MCTOJIb30BaHUE TBEP-
JbIX ToJe3HbIX uckonaeMbix. T.1 IIponeccs! annapatel: Yuebuuk. M.: MITY, 2004. — 471 c.

6. A6pamoB A.A. IlepepaboTka, oboraiieHe U KOMIUJIEKCHOE HCIIOIb30BAHHE TBEP-
IBIX T0JIe3HBIX HckomaeMbIX. T.11 TexHomorus oboraiieHust MOJe3HbIX UCKOMAaEeMBIX: Yueo-
Huk. M.: MITYVY, 2004. — 471 c.

7. AGpamoB A.A. Texnonorus nepepa®oTku u odborameHus pya: Yueb. mocod. B 2 kH.
— M.: UsparensctBo MITY, 2005.

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

9. lllunaes B.I1. OcHOBBI 0OOTameHHsI TIOJIE3HBIX UCKOMIAEMbIX. YU. TOcOOue IS BY-
30B. — M.: Heapa, 1986.- 296 c.

10. CpaBounuk 1o oboramienuto pya. B 3 T. /TTox pen. bormanosa O.C.-2-e usg., me-
pepab. u nom. — M.: Henpa, 1983.

11. bapckunit M./[. OnTuMu3anusi IpoLecCOoB pa3/IeICeHUs] 3€PHUCTBIX MaTEpPUaOB. -
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 HUCKomaeMsix. T1:
Ob6orarurensHbIe Tporecchl: Yueonuk. M.: MI'TVY, 2006 — 417 c.

14. Tlepuoamueckue m3ganus: "OOoramenue pya", pedeparusnsiii xypHan "['lopHoe
neno", "T'opHslii xypHan", "M3BecTus BRICIINX Y4eOHBIX 3aBeIeHUI".
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B) MeToanueckue yKa3aHusi:
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r) Ilporpammuoe o6ecieuenne u UHTEepHET-pecypcehl:

Haumenoanue 110 Ne norosopa Cpoxk nercTBUs JIMLEH3UN
MS Windows 7 J-1227 o1 08.10.2018 11.10.2021
J-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 0eccpouHo
Kaspersky Endpoint Security | JI-300-18 ot 31.03.2018 28.01.2020
1u1st OusHeca - CTangapTHBIN N-1347-17 ot 20.12.2017 21.03.2018
J1-1481-16 ot 25.11.2016 25.12.2017
J1-2026-15 ot 11.12.2015 11.12.2016
7Zip CBOOOJIHO PacCIpOCTpaHsIeMOe | OECCPOUHO

1. Hndopmammonnas cucrema — EquHoe okHO qocTyrna K 0Opa3oBaTeIbHBIM PECyp-
cam. — URL: http://www.window.edu.ru.

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

3. TlouckoBasg cucrema
https://scholar.google.ru/.

Google (Google Scholar). URL:

Axanemust

9 MaTtepHaJIbHO-TeXHHYECKOE ofecriedyeHrue TUCHHILTHHBI (MOITYJIsI)

MaTepI/IaJILHO'TeXHI/I‘{eCKOC obecrneucHue JUCIHUIIIIMHBI BKIIIOYACT!

Tun u Ha3BaHUE ayJUTOPUH

OcHalieHue ayJuTopun

JlekoHHAas ayIUTOPUS

MynpTuMeauiiHbIE CPEACTBA XPAHEHUS, IEPEJAUYd U
MIpe/icTaBIeHNs] HHPOpMaIUH

JlaGopaTopusi MEXaHUYECKHX HC-
NBITAHUN

1. JlTaGopaTopHasi yCTaHOBKa IIEKOBOU TPOOUIIKH;

2. JlabopaTtopHasi ycTaHOBKa MEXaHMYECKOT'O BCTPSXUBA-
TeJs;

3. JlabopaTopHas yCTaHOBKa IIapOBOM MEJIbHUIIBI;

4. JlaGopatopHasi yCTaHOBKA MEJIBHUIIBI C BpallalomIencs
OCBI0;

5. JlJabopaTtopHas ycTaHOBKAa HHEPIIMOHHOTO TPOX0Ta;

6. CtanmapTHBIN HAbOp CUT;

7. JlaboparopHas (poTalmoHHas MallIMHA;

8. JlJabopaTopHbIE TpaBUTAIMOHHBIC amlmapaThl (OTCAI0Y-
Hasi MallliHa, KOHIEHTPALlMOHHBIM CTOJI, BUHTOBBIE Cera-
patopsbl);

Q. JlaGopaTopHBIi MATHUTHBIN cenaparop.

Aynutopuu AJis 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

[Tomemenue pans XpaHeHUs U
MPOPUITAKTHIECKOTO  00CTyKH-
BaHUs Y4eOHOTr0 000pYAOBaHUS

HIxader A xpaHeHUs y4eOHO-METOAMYECKON TOKyMEH-
Talud, y9eOHOTO O00OpYJAOBaHHS W y4eOHO-HATJISATHBIX

ocoouii.
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